Cnenuduxkanus CyMMATHBHOIO OLICHMBAHMS 32 YeTBEPTh
10 npeamMery «XuMus»

9 kjaacc

Hyp-CynTtan — 2019



N o g~ 0 Dd e

COJAEP)KAHUE

[{enp CyMMaTUBHOTO OLICHUBAHMS 38 HETBEPTD ..ccoiuviiiiiriisiiriisisiissisiesssssssssiasssbasssnasssnassssssssssssssnns 3
JIOKyMEHT, ONpeAeIIAIONIUN COIepKaHUE CYMMATUBHOTO OLICHUBAHHUS 3@ YETBEPTD ....ovvvuvvreinrnennnes 3
Oxu1aeMble PE3YJIBTATHI IO MPEIAMETY CXUMUSD .veeuvviiurieiseeisreassessseessessreessessnessnessreessessseessessnes 3
YPOBHU MBICIUTENBHBIX HABBIKOB I10 MPEAMETY «XUMHUSD, 9 KITACC...civiiireiirieiriinnienieesree s 3
Pacrnipenenenue npoBepsieMbIX LENEN 110 YPOBHSM MBICIUTENIBHBIX HABBIKOB B pa3pe3e 4YeTBEpTEH O
IIpaBuna IpOBEIECHUSI CYMMATHBHOTO OLICHUBAHUS .....vvveiiiriiisirisssiiesssissssissssbasssbasssnsssssnasssssanssnns S)
Moeparisi U BEICTABICHUE OATITOB. .....cuveteesrieseesteestisieesteessesssesbeessesssesseesbessneaseesneassesseenbeasneaneeane e )
CIIEHNOUKALINA CYMMATHUBHOI'O OHEHUBAHUMA 3A 1 YUETBEPTD ... 6
CIIEHNOUKALINA CYMMATHUBHOI'O OHEHNBAHUWA 3A 2 YETBEPTD ..., 13
CIIEHNOUKALINA CYMMATHUBHOI'O OHEHNBAHUWA 3A 3 YETBEPTD ..., 20
CIIEHNOUKALINA CYMMATHUBHOI'O OUEHNBAHUMA 3A 4 YETBEPTD ..., 27



1. Ieqb cyMMaTHBHOIO OLICHUBAHMS 32 YeTBEPTh

CymMmaruBHoe onieHuBanue (CO) HaleaeHO Ha BBISBICHUE YPOBHS 3HAHHWM, YMECHUN M HaBBIKOB,
MPUOOPETEHHBIX YYAIIUMUCS B TEUCHUE YETBEPTH.

CyMMaTHBHOE OILIGHHBAaHHE TIPOBEPSIET JOCTHIKEHHE OKUIAEMbIX pE3yJIbTaTOB U Iiesiel
oOyueHus1, 3aTTAHUPOBAHHBIX HA YETBEPTh B YUCOHBIX IJIaHAX.

2. I[OKyMeHT, onpeuenmoumﬁ coaepkaHue CYMMAaTHBHOI'0 ONCHUBAHUSA 34 YETBEPTH

TunoBas yuebHasi mporpaMMa mo y4yeOHOMY MpeaMery «Xumus» mais 7- 9 KiaccoB ypOBHS
OCHOBHOT'O Cpe/IHEro 00pa3zoBaHus 10 OOHOBICHHOMY COJICPKAHUIO

3. OxumaeMsple pe3yJibTAThI MO MPeAMeTY « XHUMHSD)
3naem:

MepPBOHAYAIILHBIC XUMUYECKHE TOHSITHS;
MpaBUja TEXHUKU OE30MACHOCTH TPH TMPOBEICHHH 3KCICPHUMEHTAIBHBIX W IMPAKTHUYECKHX
pabor;

CYTh OCHOBHBIX XUMHUYECKUX 3aKOHOB M TCOPHIA;

CIMHUIIBI U3MEPEHHS PU3MYECKIX M XUMHYCCKUX BEIMYMH

MOHATHSI, HOPMYITBI, 3aKOHBI U (PU3UUECKUE TIOCTOSTHHBIC BEITHMUHNHBI

aTOMHO-MOJIEKYJISIPHOE yYeHHE, CTPOCHUE aTOMa U CBOMCTBA JIIEMEHTOB

XUMHYECKYIO CUMBOJIUKY;

KJIACCU(PUKALIMIO BEIIECTB;

BUJIbl XUMUYECKOW CBSI3H U CTPOCHHUE BEIIECTBA,;

THUIIBI, IPU3HAKU M 3aKOHOMEPHOCTHU NIPOTEKAHUSI XUMUYECKUX PEAKIIHIA;

BaYKHEHIIINE KIIACChl HEOPTraHMYECKUX M OPTaHUYECKUX COCTMHEHUI U UX CBOWCTBA;

TEOPHIO ANEKTPOIUTUIECKON TUCCOLIUAINY;

MEPHONICCKHUIA 3aKOH U CTPYKTYPY MEPHOTUICSCKON CUCTEMBI XHMHUYECKUX YJICMCHTOB;

Honumaem:

YCIIOBUS IPOTEKAHUS XUMUYECKUX pEaKLnit;

IIPOLIECCHI OKUCIIEHUS U BOCCTaHOBJICHHUS,

pasnuuMe MeXxay KiaccaMyd OpraHMYecKUX U HEOPraHUYEeCKUX BEIIECTB;
MexayHapoaHyto HomeHkiarypy MIOITAK;

TEXHOJIOTMH U HAay4YHbIE IPUHIIMIIBI IPOM3BOICTBA BEUIECTB U UX MPOU3BOIHBIX

Ilpumenaem:

OCHOBHBIE XMMHUYECKHE TIOHATUS ¥ TEPMHHBI JIJIsl OMHCaHUS 00BEKTOB, MPOLIECCOB U SBICHHMA
B JKMBOHM U HEKUBOU MPUPO/IE;

METO/bl 0€301acCHOTO TMPOBEACHUS OMBITHO-IKCIIEPUMEHTAIBHBIX M HCCIIEIOBATEIhCKIX
pabor;

3aKOHBI U (DOPMYJIBI XUMHHM TPU PEIICHUH YYEOHBIX W TPHUKJIAJHBIX 3a7a4, BBITOJHCHUH
MPAKTUYECKHUX U TaOOPaTOPHBIX padoT;

rpaduyueckrue METO bl IPEICTABICHUS PE3YIbTATOB;

MexnyHapogHyI0 CUCTEMY E€IUHUI] U3BMEPEHUS,

Ananuzupyem:

JaHHbIE, MOJYyUYEHHbIE B Pe3YyJIbTaTe €CTECTBEHHO-HAYYHOTO SKCIIEPUMEHTA;
uH(pOpMalLIKIO, TPEJICTaBICHHYIO B Tpadudeckoil u Tabau4Hol Gpopme;
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- 3aBUCUMOCTEb CBOMCTB B€IICCTBA OT €ro Kady€CTBCHHOI'O M KOJIHMYECCTBECHHOI'O COCTaBa H

CTPOCHUS

- HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIe CBsi3HU MC)KI[y CBOﬁCTBaMH H Cq)epaMH HpI/IMeHeHI/ISI BCIICCTB
Cunmesupyem:

- coOpannble 1 0OpaboTaHHBIE JaHHBIC, HHPOPMALIUIO IJIsi TMPEACTABICHUS B BUAC TaOJIHIIbI,
rpaduka, cooOmeHus, TOKIaa, IPe3eHTAIIH;

- HAaY4YHBIC MOJCIN U J0KA3aTCIbCTBA AJIA BRIABUXKCHUA I'MIIOTE3, ApI'YMCHTOB U OGBHCHCHHﬁ;

- IIJIaH IIPOBCACHUS SOKCIIEPUMEHTA U UCCIICOOBAHMA,

- 3HaHHUsA O IIponeccax, IMPOTCKaroIInuX B JKMBON M HEXHWBOU npupoac, ajid CUuCTeéMaTrulaluvu,

KJIaCCI/I(bI/IKaI_[I/II/I W BBIABJICHUA SMIIMPUYCCKUX IMPABUJI, IPUHIIUIIOB U 3aKOHOMepHOCTCﬁ.

Ouenusaem:
- pe3yabTaThl IPOBEJICHHOTO YKCIIEPUMEHTA;

- PUCKH NpU IPOBEAEHUH Ja0OPaTOPHBIX padoT;

- BJIMAHHUC PaA3JITNYHBIX q)HSH‘leCKI/IX H XHUMHYCCKHUX IIPpOLOECCOB Ha KUBHCIACATCIIbHOCTb
YCJIOBCKA U OKPYIKAKOIYI0 CpCay

4, YI)OBHI/I MBIC/IUTEC/IbHBIX HABBIKOB 110 MPEAMETY «XUMMSD», 9 KJjacc

YpoBeHnb Onucanue PexomenayeMblid THII 3a1aHU
MBICJIUTEJIbHBIX
HABBIKOB
3HaHue U | 3HaTh KOHKpETHbIE (aKThl, TEPMUHBL, | JIsI TPOBEPKHM ypPOBHA PEKOMEHAYETCS
IIOHMMaHue METO/IBI u IIPUEMBI. | UCIIOJIB30BaTh 3aJaHUSI C MHOXXECTBEHHBIM
JleMoHCTpHpOBaTH noHUMaHue | BbIoopoM otBeToB(MBO) w/mnu 3ananus,
npeaMera qyepes npaBuibHOE | TpeOyromue kpatkoro orsera (KO).
BOCIPOM3BEJICHUE, MPOTHO3UPOBAHNE
WK 00bsICHEHUE HH(OPMAIIHH.
[Ipumenenue Hcnonws3oBath nHopManuio U panee | s npoBepKH YpOBHS PEKOMEHJIyeTCs
NOJy4YeHHbIE 3HAHWS B Pa3IUYHBIX | UCIIOJIB30BaTh  3ajJaHusi,  Tpelyrolue
KOHTEKCTaxX U CUTyalUsiX. kpatkoro otBera (KO) w/mmm 3amanus,
TpeOyromue pazsepHyroro otsera (PO).
HaBbiku HuTepnpeTnpoBaTh NoJIyueHHble | 151 TpoOBEpKHM YpOBHS pPEKOMEHAYETCS
BBICOKOTO pe3ynbTathl M MH(OpPMalLMIO dYepe3 | UCTIONb30BaTh  3aJaHus,  Tpedyrolue
nopsiika UCCIIeIOBaHME COCTaBHbIX yacTel | kparkoro otBera (KO) w/mnm 3amanus,
U3y4aeMoro mporecca. Tpebytomiue pa3BepHyroro orsera (PO).
OObenuHAT,  paHee  MOJyYEHHbIE

3HaHUS B €MHOE 11eJI0€ JUI CO3IaHus
MOJIEJIEN; HTEPIIPETUPOBATh MOEIH,
KOTOpbIE  OIHKCBHIBAIOT  pealibHbIe
nporiecchl; (GOpPMHUPOBATH CYXKJICHUS,
BBITEKAIOIIHE U3 UCTOYHUKOB.
BeiHocuth pelieHue 00
3 PEKTUBHOCTH WIH JOCTOBEPHOCTH




5. PacnpenesieHue npoBepsieMbIX 1eJiel 10 YPOBHSM MbICJINTEIbHbIX HABBIKOB B pa3pese

YyeTBepTer
YerBepTh | 3HAHHE M IOHUMAaHUE IIpumenenue HaBbIKH BBICOKOTO
NOpsAAKa
I 8% 67% 25%
I 17% 75% 8%
Il 43% 21% 36%
\Y4 23% 69% 8%
Hroro 23% 58% 19%

6. HpaBmIa NMpoBE€ACHUA CYMMATHBHOT0 OICHUBAHUA

CyMMaTUBHOE OIEHWBAHHME MPOBOAUTCS B YICOHOM KaOMHETE, I/I€ 3aKPBITHI JIIOObIC HATJISIHBIC
MaTepuasbl: JUarpaMmbl, CXEMBbI, IOCTEPHI, TUTAKATHl WIH KapThl, KOTOPbIE MOTYT OBITH MOJICKA3KOM.

[lepenq HayajoM CyMMaTHBHOTO OILICHMBAHUS 3a4UTBIBACTCS HHCTPYKIUA M COOOIaeTcs
y4YalIuMcsl, CKOJIbKO BPEMEHHU BBIJICIICHO ISl BBITIOTHEHHS paOOThl. YYaluMcsl HeJb3sl pa3roBapUBaTh
IpYyr C JIpyroM BO BpeMs BBINOJHEHMS] pa0OTHL. Ydamidecs HMMEIOT IpaBO 3a7aTh BOMPOCHI IO
MHCTPYKTAXYy, IPEXkKIE YEM MPUCTYIAT K BHITOTHEHUIO PAOOTHI.

VYyamumecs: 10KHBI paboTaTh CaMOCTOATENHFHO M HE MMEIOT IPaBO MOMOTaTh Apyr npyry. Bo
BpeMsl MPOBEJCHUS CYMMAaTUBHOTO OIICHUBAHHUS Yyyalluecs HE JIOJDKHBI HMMETh JIOCTyna K
JOTIOJTHUTEIBHBIM pecypcaM, KOTOpPbIE MOTYT [OMOYb WM, HANPUMEp, CIOBApSM WU CIPABOYHOU
muTepatype (KpoMme TeX ClIydaeB, Korja mo crnenuukanu 3TOT pecype pa3periaercs).

3anucu  pElIeHUM JOJDKHBI OBITh BBIMIOJHEHBI aKKypaTHO. Y4YalluMCs pPEeKOMEHIYyeTCs
3au€pKUBaTh KapaHJIallloM HEMPaBUIBHBIE OTBETHl BMECTO TOTO, YTOOBI CTUPATH UX JTACTHUKOM.

[Tocne oxoHYaHMsI BpeMEHHU, OTBEAEHHOTO Ha CYMMATHBHOE OIICHMBAHUE, Y4alluecs JOJKHBI
BOBpEMsI PEKPATUTh PaObOTy U MOJOKUTH CBOM PYyYKH/ KapaHAallly Ha MapTy.

7. Mopepauusi 4 BbICTaBJeHHe 0AJL10B

Bce yuuTens ucnons3yloT OJMHAKOBYIO CXeMy BbICTaBlieHHUs OamnoB. B mpoiecce moaepaiuu
HEO0OXOMMO MPOBEPSATH 00pa3Ibl padOT C BHICTABICHHBIMU OajslaMH JIJIsi TOTO, YTOOBI HE JOIMYCKATh
OTKJIOHEHHS OT €IMHOM CXEMBbI BBHICTABIICHHUS OAIIIIOB.



CHEHNU®UKALINA CYMMATHUBHOI'O OHUEHUBAHUS 3A 1 YETBEPTH
0030p CcyMMATHBHOIO OllcHUBaHUs 32 1 yeTBepTH

IIponoxuTesbHOCTh — 40 MUHYT
KoauuectBo 6a/10B — 25

Tunol 3agaHun:
MBO — 3a1aHus1 ¢ MHO)KECTBEHHBIM BBIOOPOM OTBETOB;
KO — 3aganus, Tpedyroniyue KpaTkoro OTBETa;
PO — 3anmanus, TpeOyromue pa3BEepHYTOTO OTBETA.

CTpyKTypa cyMMAaTHBHOI0 OLleHMBAHUS

JlanHblii BapuaHT cocTouT U3 10 3agaHuii, BKIIOYAIOIIKX 3a/laHUsI ¢ MHOXKECTBEHHBIM BBHIOOPOM
OTBETOB, C KPaTKUM U Pa3BEPHYTHIM OTBETAMH.

B Bompocax, TpeOyroUMX KpaTKOro OTBETa, OOYYaroIIUIiCsl 3aluchlBaeT OTBET B BUJE
YUCJIEHHOT0 3HAa4Y€HUs, CJI0OBA UJIM KOPOTKOTO MPEAJIOKEHNUS.

B Bompocax, TpeOyromMX pa3BEepHYTOro OTBETa, OOYYaroLUiics MHOJKEH I10Ka3aTh BCHO
MOCJIEIOBATEIBHOCTD JACUCTBUI B PEIICHUH 3aJlaHH /IS MTOTyYeHUS MaKCHMaJIbHOTO Oayia. 3amaHue
MOJXKET coJepxarb HECKOJIBKO CTPYKTYPHBIX qacrei (mogBOIIPOCOB).



XapakTepucTHKA 3aJaHNH CYMMATHBHOIO OLleHUBaHus 32 1 yeTBepPTH

Pa3zpen

IIpoBepsiemble e

YpoBeHb
MBICJIUTEIBHBIX
HABBIKOB

Ko..
3a1aHN
ﬁ*

Ne

3aaHus
*

Tun

3aaHusA
*

Bpems na
BbITOJIHEH
ue, MHH*

Bann*

Bann
3a
pasaen

9.1A

94.14 -00BSICHATH MeXaHHU3M
ANEKTPOIUTUICCKON JTUCCOIMAIIMH BEIIECTB C
MOHHBIM M KOBAJICHTHBIM IOJISIPHBIM BUIAMH
CBSI3U

[Ipumenenue

PO

94.16 -COCTaBJIATh ypaBHEHUs
AICKTPOJUTUYECKON UCCOIMALUA  KUCIIOT,
1IEJI0YEH, CPETHUX U KUCIIBIX COJIeH

[IpumeHeHue

PO

9.4.1.7 -paznuyarth W TPHUBOAUTH IPUMEPHI
CHJIBHBIX M CJIa0BIX 3JEKTPOJIUTOB, YMETb
OIpEEIISATh CTENEHb TUCCOLUAIIUN

IIpumenenne

KO

9.3.4.1 -cocrtaBnATh YpaBHEHHS peaKIHii,
OTpaXKAMIINE XUMHUYECCKHE CBOWCTBA KHCIIOT,
pPacTBOPUMBIX M HEPACTBOPUMBIX OCHOBaHUIA,
CpPeIHUX COJICH B MOJICKYJISIPHOM W HOHHOM
BUJIE

IIpumenenne

PO

9.3.45 -mporHO3WPOBATH PEAKIHIO CPEJIBI
pacTBopa cpeiHel conu

HaBbiku BBICOKOTO
nopsiiKa

KO

8

9.1B

9.4.1.9 -mpoBOIUTH KaueCTBEHHBIE pPEAKIINH
Ha onpefeneHne karnonos Fe?*, Fe®*, Cu?*

[IpumeHeHue

MBO

9.4.1.10 -mpoBOIUTH KaueCTBEHHBIC PEAKIIHH
Ha xJyopuna-, Opomua-, Homua-, cynbdart-,
kapOoHat-, pocdar-, HUTpAT-, CUIUKAT- HOHBI
W ONHUCHIBATH  PE3yNbTAaThl  HAOJIOACHHS
peaxiuu HOHHOTO OOMeHa

IIpumeHeHue

MBO

9.231 -IPOU3BO/IUTH pacueTsl 1o
XUMUYECKMM YpaBHEHUSM, €CIH OJHO W3
pearupyrommx BeNIeCTB JaHO B U30BITKE

IIpumeHeHue

PO

9.1C

9.3.2.2 -onpenensaTh (HakTOphl, BIUSAIONIME HA
CKOpPOCTh PEaKIUil U OOBSACHATh WX C TOYKH
3peHMsI KHHETHYECKOW TEOPUH YaCTHI

HaBbiku BBICOKOTO
nopsiaka

PO




9.3.2.3 -00BACHATH OTINYHE KaTaIU3aToOpa OT

IIpumeHeHue 2
peareHTOB M BIUSHHUE HAa CKOPOCTh PEAKIIUU 9 KO
9.3.2.4 -00BACHATH ACHCTBHE HHTHOUTOPOB 3HaHue U 1
Ha CKOPOCTh PEAKIINU MMOHNMAaHHE
9.3.3.2 - omnuceBaTh paBHOBECHE Kak
91D JUHAMHUYECKMM IIPOLECC W NPOrHO3upoBarh | HaBbIku BBICOKOTO 10 PO/KO 4 4
CMEIllEHUE XHMHYECKOrO paBHOBECHS IO nopsiKa
npunuuny Jlelllarense-bpayna
Bcero 25 25




3anaHusi cyMMATHBHOIO OLlCHUBAHUS
3a 1 yeTBepTH MO NMpeaAMeTy «XUMHS»

1. OOBACHUTE MEXaHU3M 3JICKTpOJII/ITI/IquK0ﬁ JUucconuanuu XJIopujaa HaTpH:.
g 1-
g, D cragus
y &2 Q (1] o

LHEHEl . oo
{or HoH{ or} iy G0 2-cramus
NN N NG 0
WHIHWAT & O
AL AN AN AN elee 3-cranus
GTHEATNYS 20D

[1]

2. HanumuTe ypaBHEHHS JIEKTPOIUTUYECKON Aucconuanuu Gocdara KaabLus:

[1]

DNEKTPOJIMTHI — 3TO BEUIECTBA, MPU PACTBOPEHUM WM ILJIABJIEHUU KOTOPBIE MPOBOIST ICKTPUUSCKUN
ToK. Jlonomuute nHPOpMaLIHIO 00 STEKTPOIUTAX.

DIEKTPOIUTHI
a) CUIIbHBIH 2JIEKTPOIIUT b) Cnalwlit 311€KTPOIUT
[Ipumep ITpumep
Crenenp aucconuanyuu CreneHp AuccOLMAM

[2]

4. CocraBbTe ypaBHeHHs peakuuii B3auMoaeictBust CUSOyuep) 1t NaOH s p.). [Tokaxure arperatueie
COCTOSIHUS BEILIECTB.

a. MonekyisipHOe YpaBHCHHE: [1]
b. ITonHOE HOHHOE ypaBHEHHUE: [1]
c. CokpalieHHOe HOHHOE YpaBHEHUE: [1]

5. Ilporno3upyiite peakiuio cpeabl pacTBopa cyibdara MeIu.

[1]
6. CooTHecHTe ClIeAyIONINE KAaTHOHBI U aHUOHBI C peareHTaMu JUIsl KAYeCTBEHHOT0 aHAJIM3a.
Kamuon/Anuon Peazenm
Fe? Hurpat cepebpa
Na* Xnopun Gapus
Xnopua noH I'excarmanogeppar (1) kamus
Cynbdar non [Tnams / okparmmBaeTcs B JKEITHINA
LIBET
[2]



7. CMmeranu ABa pacTBOpa, COAEPIKaIINX COOTBETCTBEHHO 33,3 T Xyopuaa Kansius u 16,4 r pocara
HaTpus. Beraucnure Mmaccy oOpasoBasiierocst hocdara KaabIus.

[4]
8. Ha ckopocTh XMMHUYECKOH peaKkIiy BIUSIOT HECKOJIBKO (PaKTOPOB.
a) IIpuBeaure GakToOps, BIUSIONKE HA CKOPOCTh XUMHUUECKON PEaKIInH.

[2]
b) Teopust CTOJKHOBEHHSI YaCTHIl OObSICHSACT BO3/ICHCTBUE PA3IUUHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYeCKol peakuu. OObSICHUTE BIUSHHUE IMOBBIIICHUS TEMIIEPATYPhl HA CKOPOCTH
XUMHUYECKOH PEAKLUU C TOUKHU 3PEHUSI KHHETUYECKON TEOPUU YACTHII.

[2]

9. KaTtanu3 — 370 emie 0HO HalpaBIeHUE XUMUH, U3Yy4JaloIIee CKOPOCTh XUMHUUECKUX PEAKIINN .
a) OOBsACHUTE BIUSIHUE KATAIN3aTOPA HA CKOPOCTh XMMHUYECKOW PEaKIIUH.

[1]

[IpuBenuTe npuMep XUMHYECKON PEAKIIMK C YYACTHEM KaTaau3aTropa.

[1]

b) OObscHHUTE BIUSIHAE HHTUOUTOPA HA CKOPOCTh XMMUYECKON PEaKIIHH.

[1]

10. Xumnueckoe paBHoBecue no npuniuny Jle llarense-bpayna.
a) Ilovyemy XMMHUYECKOE pAaBHOBECHUE SIBIISICTCS TUHAMUYECKHM MPOIIeccom?

[1]

b) TIporHo3upyiiTe cMeLIEHHE XUMUYECKOTo paBHOBecHs 1o npuHuuy Jlelllatense-bpayna

SOz + 02 > S0O3+Q
[Tpu noBeImiennn KoHIeHTparuu SO [1]
[Tpu moHMKEHNU aBICHUS [1]
[Tpu nOBBIIEHUH TEMIIEPATYPHI [1]
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CxeMa BBICTABJICHUA 0aJ1J10B

No Orper Bawt JlomoaHuTeIbHAS
uHpopmanus
1 — cragusi: opuenmayuss MOJIEKYJ BOJIBI
1 | 2 - cragus: duccoyuayus UOHOB XJIOpa U HATPUS 1 Hrropuposats
3 — cranusi: euopamayust HOpAAIOK
MO>HO HanucaTh MOJHY JUCCOIMALUIO B BUJIC
H3PO4>3H" + POs> O6miee 4HCII0
Wnu noctyneHyaTo: KaTHOHOB BOJIOPOJA
2 HsPOs—H" + HPO4 1 U 3Apsasl  HOHOB
HoPO4s —H' + HPOsZ JTOJIKHBI OBITh
HPOs> —H"* + POs* BEPHBI
SHGKTp(DII/I{A
a) CwibHbiii  b) CaGblit 271€KTPOIUT 10 3a mpumepsl
AIIEKTPOJIUT 16 3a yka3saHue
3 2
Jlrobas cunvras JlrobOas ciabast KHCIOTAa, CTENEHH
Kucioma, wjeiodb uiu HEpPacTBOPUMOE JTIUCCOLIAAITIT
conb OCHOBaHHE
Crenennr mucconpanuu CTeneHb
>30% nucconuanuu<30%
MoutekysipHOEe YpaBHCHHE: 3a KaXK10e
CuSOqy.p,) + 2NaOH p) —Cu(OH)2 (zs) + Na2SO4 (s, ypaBHeHHe 1o 10
Honnoe ypaBHeHue: -16 (muHyC), eciu
4 Cu¥ep) + SO4% 5p) + 2Na*sp) + 20H 5p) —Cu(OH), 3 BCE peaxImu
(s) + 2Na*(5.p) + S04 (5p) 3alKCaHbl BEPHO, HO
CoxkpallleHHOE HOHHOE YpaBHEHUE: HE POCTABJICHBI
CU**p,) + 20H .p) —CU(OH)2 () arperaTHele
COCTOSIHHSI
5 | pH<7 kucnas cpena 1
Kamuo Peaxmus
H/AHUO
H
Fe?* Hutpar cepeGpa
6 Na* Xnopua Gapust 2 Kaxnpie n1Ba BepHbBIX
orBeTa 10
Xnopun I'excarmmanogeppar  (111)
HOH KaJust
Cynbda [Tnams / okpammBaeTcs B
T UOH JKEITHIN IBET
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3CaCl + 2NazPOs —6NaCl + Caz(PO4)2
n(xropuo kanoyus)=33,3/111=0,3mons (-)

3a BepHO
COCTaBJICHHYIO
peaknuio 1 6
3a omnpejeneHue
KOJIMYECTBa

7 BemiecTBa 16
N(gpocpam nampus)=16,4/164=0, Imorv (+) t
EPOS 3a cooTHEeCeHue
m=310*0.5monb = 1552 N
Modeit 10
Omnpenenenue Maccel
o gopmyre 16
Ecnu 3anucan ogun
aktop 10
A) IPUBOJUT MUHUMYM JBa (paKTOpa ¢ P
16 3a mpaBUIBLHOE
. M3MEHEHHE
8 | b) xiroueBble cioBa: OoJblile KHHETHUYECKOW 3HEPrUU coKpocTH
YacTHll, YCKOpsieTCsS JBHXKEeHUE, Oobiie 3()(eKTHBHBIX
H, YOKop A ’ o (moBeiieHue) 16 3a
CTOJIKHOBEHHUI
O0BsICHEHHE c
MCTIOJIb30BaHUEM
KJIOYEBBIX CJIOB
¢) OOBsACHSET BIUSHIE KaTalIn3aTopa 16
9 3amuceiBaeT 000  TpUMEp  XUM.pEaKIUH  C 16
UCIIOJIb30BaHUEM KaTalau3aTropa
16
b) 0OBsicHsieT BIMsiHUE HHTHOMTOPA
a) 0OBCAHCUTDH PAaBHOBECHE
b) moBbIlIeHHE KOHIIEHTPAILMK pEarcHTa: CMEIICHHE B . o
) HeHTpatH p B 3a KaxIbIil BEpHBIN
10 | cTopoHy POAYKTOB

[ToHnxeHue naBjaeHue: B CTOPOHY OOJIbIIEro o0beMa
[ToBbIlIEHNE TEMIIEPATYPHI: B CTOPOHY PEAreHTOB

oTBeT 10

Hroro

25
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CIHEHU®UKALINA CYMMATHUBHOI'O OUEHUBAHUS 3A 2 YETBEPTDH
0030p CyMMATHBHOIO OlICHUBAHUS 32 2 YeTBEPTh

IIponoxutesbHOCTh — 40 MUHYT
KoauuectBo 6a/10B — 25

Tunol 3agaHun:
MBO — 3a1aHus1 ¢ MHO)KECTBEHHBIM BBIOOPOM OTBETOB;
KO — 3aganus, Tpedyroniyue KpaTkoro OTBETa;
PO — 3anmanus, TpeOyromue pa3BEepHYTOTO OTBETA.

CTpyKTypa cyMMAaTHBHOI0 OLleHMBAHUS

Jlanuplii BapuaHT coctoutT U3 10 3agaHuii, BKIIOYAIOIIKX 3a/laHUs ¢ MHOXKECTBEHHBIM BBHIOOpOM
OTBETOB, C KPaTKUM U Pa3BEPHYTHIM OTBETAMH.

B Bompocax, TpeOyroUMX KpaTKOro OTBETa, OOYYaroIIUIiCsl 3aluchlBaeT OTBET B BUJE
YUCJIEHHOT0 3HAa4Y€HUs, CJI0OBA UJIM KOPOTKOTO MPEAJIOKEHNUS.

B Bompocax, TpeOyromMX pa3BEepHYTOro OTBETa, OOYYaroLUiics MHOJKEH I10Ka3aTh BCHO
MIOCJIEZI0BATENBHOCTD JACUCTBUN B PELICHUU 3aJaHUI JUIsl OJy4yeHUs] MaKCUMaJIbHOTO Oaiia. 3ajaHue
MOKET COAEPKATh HECKOJIBKO CTPYKTYPHBIX YacTel (I0ABOIPOCOB).
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XapaKTepHCTI/IKa 3aJaHui CYMMATHBHOI'0 OICHUBAHUA 3a 2 Y€TBEPTH

Paznen IIpoBepsiemble meaun YpoBeHb Ko Ne Tun Bpemsina | baaa* | bana
MBICJINTEJ]bHBI | 3aJJaHUI | 3aJaHUs | 321aHUA | BBINOJIHEH 3a
X HABBIKOB * * * He, MUH* pasaen
9.2A 9223 -3HaTb U yMETh _HCIIOIB30BATD TTpiMeHeHe 1 1 MBO 1 1 4
NpaBUiIa HAXOXKJICHHS CTETICHEH OKUCIICHUS
0.2.2.6 -moHMMAaTh OKHCJICHHUE, KaK IpoIecc
OTAA4Y¥ DJIEKTPOHOB, a BOCCTAHOBJIIEHUE — 3uanme u 1 2 KO 1 1
HPUHSATHE YJIEKTPOHOB TTOTHMMATHE
9.2.2.7 -paccTaBiATh k02 pHuneHTHI
METOJIOM  JJIGKTpOHHOro  OajaHca B Tpimenerue 1 3 PO 4 9
yYpaBHEHHSIX OKHCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKITHi
9.14.1 -00BICHATH CBOWCTBA METAJLJIOB, 8
NPUMEHSS 3HaHUSI O METAJUTMYECKOU CBsi3M, M | [IpuMeHeHue KO 1 1
KPUCTAJNTHIECKON PEeIIeTKE METAJIIIOB
9.21.2 -OIUCHIBATH XapaKTepHbIE 1 4
¢u3nveckne W XMMHYECKHE  CBOMCTBA
METaJUIOB, OOBACHATH CLIOCOOHOCTh MeTaioB | [IpumeneHue PO 3 2
908 NPOSIBJIATE  TOJBKO  BOCCTAaHOBHTEIHHBIC
) CBOMCTBA
9.1.4.3 -3HaTh TMOHATHE CIUIaBA M OOBSICHATH 3HaHue " 1 5 KO 9 1
€ro NperMyIecTBa MIOHUMaHHe
0.2.3.2 -BBMUHCHATH Maccy BeNIeCTBa IO
YPaBHEHMIO pEakIMM, €CIM M3BECTHa Macca TTpimenerue 1 5 PO 5 4
JPyToTro BEIIIECTBA, CoJIepIKaIIero
OTIpeIeIEHHYI0 MAaCCOBYIO JIOJIFO IpUMecen
9.2.1.1-00B4CHATE o0mmue CBOMCTBa
LIEJIOYHBIX METaJUIOB, HAa OCHOBe cTpoeHus | IlpuMeHenue 1 7 MBO 2 1
UX aTOMOB
9.2C 9.2.1.2-cocTaBisTh ~ yYpaBHEHUS  PEaKIUH, 13
XapakTepu3ylolllue  OCHOBHbIE  CBOWCTBa TTpimeHerte 1 5 KO 6 9
OKCHJIOB W  THAPOKCHAOB  IIEIOYHBIX
METAJIOB

14




9.2.1.3-cpaBHUBATH oOmIme CBOIICTBa

metaiioB 1 (I) u 2 (II) rpynnel u cocraBnats | IIpuMenenue 9 PO 2
ypaBHEHHUS peaKuil
9.2.1.5-00BsCHATh CBOWCTBA AFOMHHHS Ha
OCHOBE CTPOCHHS aToMa M Has3blBaTh oOsactu | I[lpumenenue 10 PO 4
PUMEHEHHS ATIOMUHUS U €T0 CIIaBOB
9.2.1.6-uccinenoBath ampOTEpHBIC CBOWCTBA HaBbiku
AJIIOMUHMS, €T0 OKCUAA U TUAPOKCUIA BBICOKOI'O 10 KO 4
nopsiJIKa
Bcero 25 25
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3agaHusl CyMMAaTHBHOIO OLICHUBAHMA 32 2 YeTBEPTh MO NpeaMeTy « XHUMHD)

1. Omnpenenute cTeneHb OKUCAEHU Maprania B coequaeann KMnOg,
A) +1
B) -2
C) +7
D) +5
E) +3
[1]

2. 3aroHUTE MPOMYCK B MPEIJIOKEHUH.
[Ipu BocCTaHOBJIEHUU CTEIEHb OKUCICHUS , & IPY OKUCITICHUU

[1]

3. PaccTtaBpTe Koa(b(I)I/II_[I/IeHTbI MCTOJAOM JJICKTPOHHOI'O 6aﬂcha B ypaBHeHI/II/I.
CuO + NH3z — Cu + N2 + H.0

[2]

4. a) [lpuBenure pu3HYECKUE CBOMCTBA TUITMYHBIX METAJLIOB.

[1]

b) OOBscHUTE MMo4YeMy THIIMYHBIC MCTAJUIbI SBJSAIOTCA XOPOLIMMH BoccTaHoBuTenamMu? Hanmmmuire
OOHO YPAaBHCHUC XHUMHYCCKOMN pe€aKknuru, B KOTOPOM METAJII ABJISACTCA BOCCTAHOBUTCIICM.

[2]

5. HazoBute 2 npeumMmynieCTBa CriaBa HaJl YUCTbIMU METAJIJIAMH.

[1]

6. Paccuuraiite 00beM BOJOPO/A, BBIICIMUBIIETOCS MIPH B3aUMOJICHCTBUN C COJSTHOW KUCIIOTOW 325 T
LMHKa, coaepkaiiero 20% npumecei.

[4]

7. Kak n3ameHseTcs XuMHUYeCcKas akTHBHOCTD IIEJIOYHBIX METAJUIOB BHU3 110 rpyre?
A) HUKaK
B) ymenbpmaercs
C) yBenuuuBaeTcs
D) cHauana yBenmuuuBaeTcs, a 3aTeM YMEHBIIIASTCS

[1]
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8. JlommoHuTEe ypaBHEHUSI XUMHUECKUX PEAKIIMA B pacCcTaBbTe KOI(PHHUIIUCHTHI.

9. Harpwii n Marauiif HaXOAATCS B OAHOM 3-€M Iepuo/Ie.

a) O0bscHUTE, TOYEMY MarHUK UMEET TEMIIEpaTypy IUIaBJICHHUS BhIIIE, YeM HATPUH.

[1]
[1]

b) O6wsacHUTE, TOYEMY HATpUil 00JIce XUMHUUECKH aKTHBEH HEXEIH YeM MarHui.

[1]

10. AfOMHUHUH U €ro COeIMHEHMS HaXOAT MIUPOKOE MPUMEHEHHE.
a) IlpuBenuTe 37eKTPOHHYIO (HOPMYITY M CTPOCHHE ATFOMHHUSI.

b) HazoBuTe OfMH CIUIaB aTFOMUHUS

[1]

[2]

HpI/IMeHeHI/IC CIINTaBOB aJIFOMHUHU

[1]

C) 3aBepuIuTe CIEAYIONINE PEAKIIHH.

Al203 + H2SO4 —
Al203 + KOH —
Al(OH)3 + HCI —
Al(OH)3 + NaOH —

17
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CxeMa BBICTABJIEHHS 02/1J10B

ONOJIHUTEIbHASA
Ne OTtBer Bbanabl A
uHdopmanus
1 |C 1
2 IlonmxkaeTcs, MOBEIIACTCS 1
T2+ 2 — YUyeHHK [HIIET Kak
BOCCTAHABIIMBAETCS
!. | Me/b, U Kak
4 g . gl
ZN *—be Ny OKHCJIIETCS ~ a30T —
Cu™ +2¢ — Cu' |2 3 OKWCTIUTEND 16ann
3 ) 2
G HaWMEHBLIES CDLEE KPAaTHOE 3a HpaBI/IHBHO
2N *—6e — N i | BOCCTAHOBUTENL PacCTaBICHHBIC
KoddurmeHTsI - 1
3Cu™® + 2N % — 3Cu" + N3
BBICOKAsI TEIJIONPOBOTHOCTh
KOBKOCTh
4 a) 1
IJIaCTUYHOCTh
Oneck
MeTaJiiibl MOTYT TOJIBKO OT/IaBaTh JIEKTPOHBI, UMEs KaK L
46) npaBwiIo 1-3 31eKTpoHOB — 16ayn
JIro6oe mpaBUIIbHOE YpaBHEHHE HAIIPUMeED: 1
Mg+2HCI = MgCl, + H»
5 2Kapomnpounble,  TyroriaBkue,  KOPpPO3UEYCTOWYHBEI, 1
BBITOJIHBI B IPOU3BOJICTBE U JIPYTUE MO CMBICITY
m (Zn)= 325+ 0,8 =260 r 1 32 HaXOXJEHUE MacChl
n (Zn) =260r : 65 r/mMmonb = 4 MOIIb. 1 nuHKa — 1 Oann, 3a
4 moun X Mo KOJIMYECTBO BEIIECTBA
1 Gamn
2)Zn + 2HCI = ZnCl> + H»
6 - 1 3a ypaBHEHHE pPEaKIuu
1 moab 1 moab 1 6amn
X=4 moib 3a 00beM Bojopoaa 1
V(Hz2) = Vm = n(H2); V(H2) = 22,4 a/monb » 4 Moib = Oam1
89,6 1. 1
7 10 1
2NaOH + CuClz = Cu(OH)2 + 2NaCl — 1 6ann 1 3a KaXIyl peakIHio
8 1 16
Na2O + H2SO4 = NaxSO4 + H2O - 16amn
a) Tak kak MarHuii HMeeT 2 »HIEKTpOoHa B CBOEH KiroueBple crnoBa: 2
MeTamEI/IquKoﬁ pelreTke, M CBS3b MEXAY HOHAMHU 1 3JIEKTPOHA,
MarHuit Oyner cuibHee — 1 6amn
9 b) maruwii Ha BHEIIHEH 000JI0YKE, UMEET CHAPEHHYIO CnapeHnHas
ANEKTPOHHYIO TIapy, KOTOPYIO CIOXKHEE pa3opBaTh s 1 AIIEKTPOHHAS napa,
o0pa3oBaHHs XUMHUYECKOW CBSI3M. A HATpUH — OJUH OJIVH HECHapeHHbIN
HECTIAPEHHBIN JIEKTPOH. DIIEKTPOH
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a) 1s%2s22p°3s?3p?

b) m06o0ii criaB, HaIPUMED, TIOPATIOMUHHIA
BAKHEUILINN KOHCTPYKLIMOHHBII Marepuan
CaMOJETOCTPOCHU U

B

1 6 3a mnpaBWIbHYIO
AIEKTPOHHYIO
KOH(pHUTYpaIHIO

16 3a mpumep

101 &) ALOs + 6 HCI = 2 AICI + 3 H0 - 1 6an 8 | 16sanpuvencune
AICIs + NaOH = Al(OH)s | + 3 NaCl - 1 6am K
Al(OH)s + NaOH= Na[Al(OH)4] 16a1 C(f‘c”;gz"eHH;pagE“;‘;
Na[Al(OH)4] + CO2 = AI(OH)s + NaHCOs - 1 6amn o : peakl
HUroro 25
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CIHEHU®UKALINA CYMMATHUBHOI'O OUEHUBAHUS 3A 3 YETBEPTDH
0030p CyMMATHBHOIO OllcHUBAHUS 32 3 YeTBEPTH

IIponoxuTebHOCTD - 40 MUHYT
KoauuectBo 6a/110B — 25

Tunol 3agaHun:
MBO — 3a1aHus1 ¢ MHO)KECTBEHHBIM BBIOOPOM OTBETOB;
KO — 3aganus, Tpedyroniyue KpaTkoro OTBETa;
PO — 3anmanus, TpeOyromue pa3BEepHYTOTO OTBETA.

CTpyKTypa cyMMAaTHBHOI0 OLleHMBAHUS

JlanHblii BapuaHT cocTouT U3 10 3agaHuii, BKIIOYAIOIIMX 3a/laHUsI ¢ MHOXKECTBEHHBIM BBHIOOpOM
OTBETOB, C KPaTKUM U Pa3BEPHYTHIM OTBETAMH.

B Bompocax, TpeOyroUMX KpaTKOro OTBETa, OOYYaroIIUIiCsl 3aluchlBaeT OTBET B BUJE
YUCJIEHHOT0 3HAa4Y€HUs, CJI0OBA UJIM KOPOTKOTO MPEAJIOKEHNUS.

B Bompocax, TpeOyromMX pa3BEepHYTOro OTBETa, OOYYaroLUiics MHOJKEH I10Ka3aTh BCHO
MIOCJIEZI0BATENBHOCTD ACUCTBUN B PEIICHUN 3aJaHUM Ul OJIy4€HUsl MaKCUMaJbHOIO Oauia. 3ajaHue
MOJKET COJIepKaTh HECKOJIBKO CTPYKTYPHBIX yacTel (110ABOIPOCOB).
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XapakTepucTHKA 32JaHMH CYMMATHBHOIO OLIEHUBAHMS 32 3 YeTBEPTh

Paznen IIpoBepsiemble mesaun YpoBeHb Ko Ne Tun Bpemsina | baaa* | bana
MBICJIMTEbHBI | 3aJJaHUil | 3a/laHus | 3aJJaHUA | BBITIOJIHEH 3a
X HABBIKOB * * * He, MUH* pasaen
9.3A 9.1.4.5 -cocTaBnsATh ANEKTPOHHBIE (HOPMYIIBI 3
3HaHue u
MOJIEKYJI TaJIOT€HOB, ONIPEACIIATh BU CBSI3U U 1 1 MBO 1 1
. MMOHMMAaHHe
THUT KPUCTAJUTHUECKOHN PEIIeTKU
9.2.1.8-nporHo3upoBaTh TEHACHIIUU Hasrixku
M3MEHEHHUS CBOICTB rajioreHoB B IpyIIe BBICOKOI'O 1 2 PO 2 2
nopsijika
9.2.1.11-onuckiBaTh OOMIYI0 XapaKTEPUCTHKY 3HaHue " 1 3 KO 9 1 8
anementoB 16 (V1) - rpymisr [MOHMMaHHE
9.2.1.12-cpaBHuBaTh (U3UYECKHE CBOHCTBA
QUTOTPOIHBIX ~ BUJIOM3MEHEHUH CEephl M|
p . p . [Ipumenenue 1 4 PO 4 3
COCTaBJISATh YpaBHEHHS peaKIHid,
OTpaXKAIOIINE XMMHIECKHAE CBOMCTBA CEePhI
9.2.1.14-uccnenoBarh buznueckue Hu HaBrikn
XMMHYECKHE CBOWCTBA pacTBOpa CEPHOM BBICOKOI'O 1 4 PO 3 1
KHUCTIOTHI U €€ COJIeH nopsiIKa
0.2.3.3  -BBIUMCIATH  BBIXOJ  TPOAYKTA
peakuuu 10 CpaBHEHUIO ¢ Teoperudecku | IIpumenenue 1 5 PO 5 3
BO3MOKHBIM
9.14.6 -00BSCHATD MOJIEKYJISIPHYIO, 3Hamme 1 10
AJIEKTPOHH U CTPYKTYpH OpMYJTBI 1 6 KO 4 3
POHHYIO PYKTYPHYIO  dopmy. MMOHUMAaHHe
aMMHaKa;
9.2.1.17-ymeThr TONyYaTh aMMHAK ITyTeM
B3aHMOﬂsz:TBHH aczgo a comu aMMOHZI];I c Hassikcu
p p . BBICOKOT'O 1 6 PO 2 1
pPacTBOPOM IIEIOYH M HMCCIICIOBATh CBOMCTBA HOpSUIKA
ra3o00pa3HOro aMMHUaKa 1 ero pacTBOpa; p
[Ipumenenue 1 7 PO 3 1

0.2.1.18-cocTaBnsiTh  ypaBHEHHUS  pPEaAKIUH
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MMOJIYyYCHUSA a30THOM KHCJIOTHI U3 a30Ta

9.2.1.19-uccienoBarh  CBOWCTBA  a30THOM HaBriku
KHCJIOTHI, 00IIME C IPYTUMH KUCIIOTaMH BBICOKOI'O 1
opsiiKa
9.2.1.23 -00bBsICHATL OOIHME XUMHUYECKUE 3Hanue u 5 PO 9
cBoiicTBa pochopa u ero coeMHEHMIA IIOHUMAaHUE
9.4.2.3 -Ha3bIBaTh KJIacCU(PUKAITHIO
. 3HaHue U
MUHEPAJIBHBIX YAOOpEHUH M NUTATENIbHbIE 9 KO 2
MMOHUMAaHUE
3JIEMEHTBI, BXOISIIHE B UX COCTAB
9.5.1.2 -uccrenoBaThb THUIIMYHBIA PalUOH HaBbiku 4
nuTanus xuteiaedl KazaxcraHa u cocTaBIIsITh BBICOKOTO 4
93B cOaTaHCUPOBAHHBIN PAIIIOH TUTAHHS MOpsIIKa 10 KO/PO
9.5.1.3 -00BACHATH POJIb KaJbIUS U JKEJIe3a B 3HaHUE U
OpTraHU3Me YeIoBeKa IOHUMAaHUE
Bcero 0anoB 25 25
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33)13HI/IH CYMMAaTUBHOI'0 OICHUBAHHUA 3a 3 YETBECPTH MO NIPpEeAMETY «XHMHSD»

1. Omnpenenute 3NEKTPOHHYIO POPMYITY XJIOPA, BUJ CBSA3U U THIT KPUCTAILUTUICCKON PEIIETKH.
A) 1522522p83523p°®, koBaneHTHAs HEMONSAPHAs, MOJIEKY/IApHAs
B) 1522S%2pf3S?, koBaneHTHas TONAPHAS, MOIEKYJIAPHAS
C) 1522522p53S%3p?, koBaneHTHAs HEMOIAPHAs, MONCKYISAPHAS
D) 1522522p°3S%3p®, nounnas, MonexyspHas
[1]

2. Kax uzmensoTcst pu3ndeckre CBOMCTBA rajJoreHOB B IPYIIE CBEPXY BHU3?

IIBer

ArperaTHoe COCTOsIHHEC

[2]

3. Kakas oOmas snexktpoHHas (opMmyrna BHEIIHMX BaJCHTHBIX 3JIEKTPOHOB 3jieMeHTOB 16 (VI)-
TPYIIIbL.

[1]

4. Onwumure GU3NYECKUE U XUMUYECKHE CBONCTBA CEpPhbl U CEPHOMN KUCIOTHI.
a) Cepa B mpupoge umeer 3 amioTporHbie Moaudukanuu. [IpuBeaure Ha3BaHUS 3THX
MoauuKaIi
[1]

b) TlpuBenute 2 ypaBHEHUS pEaKIHii OKUCICHHUS U BOCCTAHOBJICHHUS CEPHI.

[2]

c) IlpuBeaure nBa ypaBHEHHUsS XUMHYECKOH PEaKIMH, TlIe CEpPHAs KHCIOTa B3aUMOJCHCTBYET C
OCHOBAaHHUEM U COJIBIO.

C OCHOBAaHHUEM

C CONBIO

[1]

5. Ilpu B3auMonelcTBUN MarHus Maccoil 1,2 T ¢ pacTBOPOM CEPHOM KHMCIIOTHI IOJYYHIIN COJIb MacCou
5, 5 r. Onpexnenurte BBIX0/ NMPoayKTa peakuuu (%).

[3]

6. AMMuak nmpuMeHsieTcs JUisl IPOOU3BOCTBA a30THOM KUCIIOTHI M a30THBIX yI0OpPEHHUIA.
a) IlpuBeauTe MONEKYISIPHYIO, JIEKTPOHHYIO ¥ CTPYKTYPHYIO (POPMYJIBI aMMHAKa,

MonexymsipHas popmyrna DnexkTpoHHas popmyna CrpykTypHas popmyna
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[3]

b) TIpuBeaute crmocod moaydeHHss aMMHaKa B 1a00paTOPHH.

[1]

7. A30THas KUCIIOTa SIBJISIETCS] BAKHBIM CHIPbEM JJI1 XMMUYECKOI MPOMBIIIUIEHHOCTH.
a) IlpuBenure crocod mosy4eHus a30THON KHCIOTHI B TaOOPaTOPHH.

[1]
b) 3aBepiure ciaeayONe XUMHUYSCKAE PEAKIIHH.
HNO3(pa36.) + CaO =
HNO3(pa36.) + CaCOs =
[1]
8. 3aBepinTe ClIeNyIONINE XUMUIECKHIE PEaKIUH.
P + O2(u30.) =
P+ O2(uvenoc.) =
P+ Cly =
Mg+P =
[2]

9. IpuBeaure KiIaccu(PUKAIMIO MUHEPATHHBIX yIOOPEHUH M BXOJIIMNE B MX COCTaB MUTATEIbHBIX
3JIEMEHTOB.

VYnoOpenus
|

[2]

10. CucrtemMa mpaBHIBHOIO MUTAHUS — ATO camas HacTodAlas 0a3a, Ha OCHOBE €€ JIETKO CTPOMUTCA
o0111ee 310pOBOE COCTOSIHUE OpraHu3Ma, OTIMYHOE HACTPOSHHUE U BHELIHSIS TPUBIIEKATEIHOCTb.
a) PacnonoxuTe NPOAYKTHl MHUTAHHS B MUPaMHJE MO0 3HAYUMOCTH JJIsl OpraHM3Ma YeJIOBEKa:
BOJIa, CIa/IKU€ HAlUTKHU, CJIa/I0CTH, 3J1aKH, HIa Ooratas 6eaKkaMu, GpyKTHI U OBOLIH.

MHUHHMAJIBHO

BapbUPOBATh €KCAHECBHO

MaKCHUMaJIbHO

[3]

b) OOBscHUTE POJIb KEJIC3a B OpraHnu3Me 4CJIOBCKaA.
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KeEe3a

[1]

CxeMa BBICTABJICHUA 0aJ1J10B

No OrBer Baun JdonmostHUTEIBbHAS
uHopmanus
1 |A 1
3a umBer 10; 3a
5 LIBeT: ¢ )KEeNATOro 10 CePO-UYEPHOTO 2 arperatHoe
ArperaTHoe COCTOSTHHE: € Ta3000pa3HOTO /10 TBEPIOTO cocTose 16
3 | nS%np* 1
4a | pomOHuuecKasi, MOHOKIMHHAS, IJIACTUYECKast 1 3a BepHbIe TpU 10
3a mro0bie  BepHBIC
b Jar00ble J1B€ PEaKIMKU BOCCTAHOBICHHS M OKHCIICHUS 2 1Ba ypaBHeHUs o
cephl 16
4e H2SO4 + Mg(OH)2 = MgSO4 + H20 1 3a m00ble  BEPHBIE
H2SO4 + BaCl, = BaSO4 |+ 2HCI JIBa ypaBHeHUs 10
Mg + H2SO4 = MgSQO4+ H2
M(Mg) = 24 r/monb
M(MgSO2) = 24 + 32 +4 - 16 = 120 r/mos 3a paciet
n(Mg) = m/M=1,2/24= 0,05 moub romricersa
5 | n(MgSO:) = 0,05 mom g |pewmecmsa 16 sa
mM(MgSOs) = n-M= 0,05-120 = 61 pacuet Macchel 10; 3a
N=Mupac (MgSO4)/ Micop (MgSOs) - 100% = D a1
= 5,5/ 6= 91,6% HPOAYITa
Otsert: Beixon cynbara maraus cocrasiuset 91,7%
MOJICKYJISIpHAs
NH3
AIIEKTPOHHAS 1
H
6a | . 1
H
CTPYKTYpHYIO opMyJia aMMHUaKa 1
H
N-H
"
6b | NH4Cl + Ca(OH), = NHs1+ 2H>0 + CaCl, 1
73 B naboparopuu 1
2NaNO3 + H2SO4 = Na S04 + 2ZHNO3
7b ZHNOs + Ca0 = Ca(NOxs)z + H:0 1 i: HBﬁ(amHBfBHePJIIIjI;
2HNO; + CaCO;s = Ca(NOs)z + Hz0 + CO21 e P
4P + 502(u36.) =2 P20s 3a  kwkme  asa
8 4P+ 302(nemoc.) =2 P203 2 N
BEPHBIX ypaBHCHHI

2P+ 3Cl2 = 2PCl3
3Mg + 2P = MgsP»

10
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- Kinaccudukanus: opranudeckie 1 CHHTETHUECKHE
(momyckaroTcst apyrue BUbI KiacCu(UKaIUi TaKue Kak

3a knaccudukanuio

9 | mpocThIe U CIIOKHbBIC U T.]1.) 10; 3a >7IeMEHTHbIN
- IlurarenpHBIC DJIEMEHTHI, BXOJSIIME B COCTaB cocraB 10
MUHEpalIbHBIX ynoopennii: K, N, P
MakcumanbsHO: BoJa

10a MuHNMAaNBHO: CIAJ0CTH, CIAJAKUE HATUTKH

ExxemHeBHO BapbHpOBaTh: 3JlaKW, MuUIia Ooraras
OenkamMu, (PYKTHI U OBOIIIH.
Kanpriusi:  OCHOBHBIMH ~ (DYHKIIMSIMH ~ KaJIbLIUS B
OpraHu3Me SIBJISIETCSl y4acTHUE B OpPraHU3alMH KECTKHX
KOHCTPYKUUH (omopHast (yHKIMS KOCTEH), a Takxke

10b | ponb cTHMynATOpa BO30YAMMOCTH HEPBHOM TKAHM M

COKpaTI/IMOCTI/I MBIIIICYHBIX BOJIOKOH.
XKeneza: TpaHCIOPTHPOBKA KHCIOpOJA K TKAaHM,
MeTadoJIu3M

Hroro
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CIHEHNU®UKALINA CYMMATHUBHOI'O OUEHUBAHUS 3A 4 YETBEPTDH
0030p CyMMATHBHOIO OllcHUBAaHUS 32 4 YeTBEPTh

IIponoxuTesbHOCTh — 40 MUHYT
KoauuectBo 6a/110B — 25

Tunol 3agaHun:
MBO — 3a1aHus1 ¢ MHO)KECTBEHHBIM BBIOOPOM OTBETOB;
KO — 3aganus, Tpedyroniyue KpaTkoro OTBETa;
PO — 3anmanus, TpeOyromue pa3BEepHYTOTO OTBETA.

CTpyKTypa cyMMAaTHBHOI0 OLleHMBAHUS

JlanHblii BapuaHT cocTouT U3 10 3agaHuii, BKIIOYAIOIIMX 3a/laHUsI ¢ MHOXKECTBEHHBIM BBHIOOpOM
OTBETOB, C KPaTKUM U Pa3BEPHYTHIM OTBETAMH.

B Bompocax, TpeOyroUMX KpaTKOro OTBETa, OOYYaroIIWICs 3aluchlBaeT OTBET B BUJE
YUCJIEHHOT0 3HAa4Y€HUs, CJI0OBA UJIM KOPOTKOTO MPEAJIOKEHNUS.

B Bompocax, TpeOyromMX pa3BEepHYTOro OTBETa, OOYYaroLUiics MHOJKEH I10Ka3aTh BCHO
MOCJIEIOBATEIBHOCTD JACUCTBUI B PEIICHUH 3aJlaHH /IS MTOTyYeHUS MaKCHMaJIbHOTO Oayia. 3amaHue
MOJXKET coJepxarb HECKOJIBKO CTPYKTYPHBIX qacrei (moABOIPOCOB).
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XapakTepucTHKA 32JaHMH CYMMATHBHOI0 OLlCHUBaHMs 32 4 YeTBEPTh

Paznen IIpoBepsiemble e YpoBeHb Ko Ne Tun Bpemsi na | bana* | baaa
MBIC/IUTECJIBbH SaHaHI/Iﬁ 3aJaHUdA | 3aJaHuUdA BBIINNOJIHCH 3a
bIX HABBLIKOB * * * He, MUH* pasaen

9.4A 9.4.3.2 -3HaTh KIacCHU(UKAIUIO YTICBOAOPOAOB M HX 3Hanue u 8
NPOU3BOAHBIX:  CIUPTBL,  AIBJCTUABL,  KapOOHOBbIC OHMMAHHE 2 MBO 2 2
KHCJIOTBI, YTJICBOBI, AMUHOKHCIIOTHI 1
9.4.3.3 -00BSCHATh MOHSTHE (YHKIMOHAIBHOM TPYIIIHI, 3Hanue u
KaK IPYIIIBI ONPE/IeNSIONeil XapaKTepHble XUMHUYECKHE OHMMAHIE 2 MBO 2 2
CBOMCTBA JAHHOTO KJIACCA COCTUHEHHI
9.43.5 -ucnonp30BaTh  HOMEHKIATYPY  OCHOBHBIX [IpumeHenue
KllaccoB  opraHuueckux coeguHenunit no IUPAC: 1 1 MB 2 1
aNKaHbl, AaJKCHBbl, AaJKHHbI, CIHUPTBI, AaJbJICTU/IbI, O
KapOOHOBBIE KHCIIOThI, aMUHOKHUCIIOTHI
9.4.3.6 -3HaTH SABIICHHEC W30MEPHUH U YMETh COCTAaBIATH [IpumeHenue 1 3 KO 4 1
(hopMyJIBI CTPYKTYPHBIX H30MEPOB YTJIEBOJOPOJIOB
9.23.4  -ompenmenAth  MOJICKYJSIpHYIO  (OpMyy IIpumeneHne
ra3000pa3Horo BEIECTBA 110 OTHOCHTEJLHOM MIIOTHOCTH 1 4 PO 5 2
Y MacCOBBIM JIOJISIM 3JIEMEHTOB
9.4.3.7 -onmcHBaTh XMMHUYECKHE CBOWCTBA alKaHOB U

- IIpumeHeHue 1 5 KO 2 2 12
MOATBEPXKATh UX YPAaBHEHUSIMU PEaKIUit
9.4.3.10 -M3yyuTh XMMHYECKHE CBOWCTBa aJKEHOB Ha
npuMepe 3TeHa (FOpeHue, THAPUPOBAHME, THIPATAIlHS
puMep (ropenwe, rupHp >, THIpaTani, Ipumenenue 1 5 KO 2 1
raJoreHupoBaHue, Ka4eCTBEHHBIC peaxium),
MOATBEPKIATh UX YPABHEHUSIMU XUMUYECKUX PEAKIIUit
9.4.3.11-00BACHAT OCOOCHHOCTH CTPOCHHS TOJIHMEPOB
M MEXaHH3M pEakKlMii MNOoJIUMEpH3alUh Ha [puMepe [Mpumenenue 1 6 KO 6 2
9.4B HOJIMITUIIEHA

9.4.3.13 -u3yunTh XMMHUYCCKHE CBOWCTBA AJKWHOB Ha
npuMepe 3ThHA (TOpeHHe, TMIPUPOBAHUE, THIPATAI[HS
pHUMep (rop » THAPHP » TApaTat, Ipumenenune 1 5 KO 2 4
raJoreHMpoBaHue, KayeCTBEHHBIC peakimn),
MOATBEPXKJATh UX YPABHEHUSIMH XUMUYECKUX PEAKIIUi
9.4.3.15 -3HaTH, YTO YTIECPOJCOJACPIKAIINE COCITUHCHUS Hapbiki
UCIIONB3YIOTCS B Ka4deCTBE TOIUIMBA U KCCIIEA0BATH

Y A BBICOKOT'O 1 7 PO 5 3
aIbTePHATHBHBIE BHIBl TOIUIMBA H OTMEYaTh HX

MopsiIKa

HCOCTATKU U NTPECHUMYIIICCTBA

28




9.4.3.19 -3HaTh KITACCUPHUKAIMIO COUPTOB M OOBACHATH

CBOI{CTBa, MOIy4eHHE STAHONA IPUMEHEHNE METAHONIA U [pumenenne 8 KO 2

ITaHONA

9.4.3.22 -3matp cocTaB KapOOHOBEIX KHCIOT U

9.4C . . 3Hanue u 5

OIMCHIBATh XMMUYECKIE CBOMCTBA YKCYCHOM KHUCIOTHI U 9 KO 2
OHUMaHHUE

€ro MPUMEHEHHE

9.4.3.29-00bACHAT,  OMONOTHMYECKOE  3HAYEHHE U
[pumeHenue 10 KO 1

¢yHKIHN OENKOB

Bcero 25 25
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33)13HI/IH CYMMATUBHOI'0 OICHUBAHHUA 3a 4 YETBEPTH MO NPpEeAMETY «XHMHSD»

1. ®opmyrna NEHTaHOBOW KUCIIOTHI:
A) CH3CH2CH2CH20H
B) CH3CH=CHCH3s
C) CH3CH2CH2COH
D) CH=CCHz3s
E) CH3CH>CH2CH2COOH

[1]

2. OyHKUMOHAJbHAS IPYIIIA ONpPEeIseT XUMHUUECKUE CBOICTBA OPraHNYECKUX COEANHEHHH.
a) BcraBp B TEKCT cienyroniue MpOIMYLICHHBIC CI0Ba: anudaruueckue, QyHKIMOHATbHASL
rpynna, XuMU4eCcKHe, apOMaTHUECKHE.

@OyHKIMOHANBHAS IpyINna — 3TO aTOM WM TpyHla aToOMOB, HPUIAIOIIUX MOJIEKYIe
oIpeJiesIeHHbI Habop CBOWCTB. npuaaer
OpPraHMYECKOMY COEJIMHEHUIO ONpPENENeHHbI Ha0Op cBOMCTB. OpraHM4ecKHe MOJIEKYJIbI
JIeNIAT Ha TPU OCHOBHBIE KAaTErOPUM B 3aBUCMMOCTH OT BMJA YIJIEPOJHOTO CKEJETa,
HaXOJALIErocs B MOJIEKYJIE: , IMLHUKINYECKUE HU
YTJIEBOIOPO/IBI.

[2]

b) VcranoBure cooTBeTcTBUE MEXIy (GOPMYJIOH BelIECTBA W KIACCOM OPraHUYECKHX

COCIMHEHU.
dopmyna Knacc oprannueckux coeuHEeHHUI
A) CH3COOH 1) cniupt
b) CH3CH2CHO 2) kapOOHOBasI KHCIIOTa
B) CH3CH(OH)CH3s 3) anpaerun
I') HNCH2COOH 4) anKeHsl
5) aMUHOKHCIIOTBI
A) b) B) )

[2]

3. IlpuBeaute moObIe 2 BO3MOXKHBIE CTPYKTYPHBIE H30MEPHI IEHTAHA.

[1]

4. BmBeaute ¢dopmyny BemecTBa, conepxkamero 82,75% yrmepoma u 17,25% Bomopona.
OTHOCHTEIbHAS TUIOTHOCTH MTAPOB 3TOTO BEMIECTBA 110 BO3IyXy paBHA 2.

[2]
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5. 3aBepunTe CIeAYIONMEe XUMUUECKUE YPaBHEHUS.

CoHs + Oz =
C2oHe + HNO2 =
CH2CH2+ HBr =
CoHa + Hz =
CoH2 + HCI =

[5]

6. B coBpeMeHHOM MUpPE MOJUATWICH HIMPOKO MPUMEHSETCS. 3amojHUB TaOJUIly, OMMILIUTE

IpoHecC MOJIMMEPU3ALUN Ha ITPUMEPEC IMOJIUITHUIICHA.

Momnowmep CrtpykTypa noiaumepa

IToBTOpstomeecs [IpumeHeHne
3BEHO noauMepa

[4]

7. Onuuure npenuMynieCTBa 1 HEJOCTATKH AJIbTCPHATUBHBIX BU0OB TOIIJIMBA.

AJ'II)TepHaTI/IBHbIe
TOIIJINBA

IIpenmymecrsa

Henocrarku

[3]

8. CHI/IpTI)I SABJIIFOTCA KUCJIOPOACOACPKAIUMHU OPTaHUYCCKUMHA BCIICCTBAMMU.
a) HpI/IBeI[I/ITC maccmbnxaumo CIIUPTOB C OAHHUM ITPHUMEPOM.

[1]
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b) TlpuBenute mpuMep MOTyUCHHS U IPUMEHEHHUS 3TaHOJIA.

[1]

9. 3aBepinTe ypaBHEHUE PEAKIIMHN B3aUMOICHCTBUS YKCYCHOM KUCIIOTHI C KAJIbIIHEM.
CH3COOH + Ca —

[1]

[IpuBenuTe npumMep NPUMEHEHNS YKCYCHOM KHUCIIOTBI.

[1]

10. TTocTpoiiTe cXxeMaTUIECKYI0 quarpaMmmy 0 OMOJIOTHYECKOM posih OENIKOB.

[1]

HToro: 25 d0an10B

32



CxeMa BBICTABJICHUSA 0AJ1JIOB

JlomoaHuTeIbHAS
Ne OTtBer Baun I ——
1 |E 1
3a  Kaxnaple 1Ba
2a) XUMHYECKHUE, GyHKIIMOHATbHAS rpymnmna, 2 BePHBIX OTBETA IO
anupaTHIECKUE, ApOMATUYECKHE. 16
A)2
B) 3 3a  Kaxnaple  nBa
20) B) 1 2 BEPHBIX OTBETa IIO
r)s 10
CH;—CH,—CH,—CH->—CH; H-TICHTAH
CH34|3H4H24H3 2-MeTHIGY TaH
CH; 3
a  BepHbIE [Ba
3 ?H 1 orBeta 10
CH;—C—CH; 2,2-THMETHATIPOTIAH
CxHy
X:y=(82,75:12):(17,25:1)=6,895: 17,25=1:2,5=2:5=4:10
CsH1o
M(C4sH10)=58r/mM0b.
4 | Ecnu oTHOCHUTENbHAS TUIOTHOCTH MAPOB 3TOTO BEIIECTBA 2 3a pacuer o
10 BO3/1yXy paBHa 2, TO
M=D-MgBo31=2-29=58
BreruncnenHas MossipHas Macca COBIIQJaeT ¢ paHee
omnpeaeNeHHOM Maccoil GopMyIIbl, pellieHre BEpHO.
2CoHs + 702 = 4CO; + 6H20
C2Hs + HNO3 = C2HsNO2 + H20 1 BEpHOE YpABHEHHE
5 | CH2CH,+ HBr = CH3CH,Br 5 |16 Y
C2Hs + H2 = C2Hg
Cz2H2 + HCl = H,.C=CHCI
MoHnomep
H H
||
C=7C
||
H H
CtpykTypa monumMepa
6 fl:._{:;); _{_:—:—I—:—l—]—:— 4 3a Kaxaple BEpHBIN
ol H H i H i H H L oTBeT 110 10
[ToBTOpSIOIIEECS 3BEHO
H H
||
—_C—
||
H H
[TpumeHeHne moJIMMepa: IMaKkeThl, OJJHOpa3oBast Iocy 1a
Booopoo 3a  kaxaple JBa
7 | Ilpeumy1miecTBa: HET BBIXJIOMHBIX BPEAHBIX BHIOPOCOB B 3 BEpHBIX OTBETa IO

OKPYKAIOIIYIO CpPeTy, BO3OOHOBIISIEMBIN BU/J| TOILIIMBA

16
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HenocraTku: 10poro, B3pbIBOOIIACEH

Bbuosmanon

[IpeumymiectBa:  jgemieBie  OCH3WMHA,  JIBHTaTellb
pabortaer crabuibHEE, BBICOKOE OKTAaHOBOE YHCIIO,
BO300OHOBJISIEMBI BHUJ TOIUIMBA, IO3BOJISAECT COKPATHUTH
BbIOpockl CO2 Ha 30%.

Henmocratku:  aBTOoMOOMAL  moTpebiser  Oosbiie
TOIJIMBA, TNPH TOTpeOsieHMH Ono3TaHoda OpasyeTcs
anpaeruapl  (popManmpAerHIbl M alleTaNbACTHIBI),
KOTOPBIC HAHOCST BpeJl )KUBBIM OPTHU3MAM

Buoouszenv

[IpenmymmectBa:  3xkoHOMHU4YHOCT,  Ha  30-40%,
BO300HOB/ISIEMBII BHJ TOIIMBA, II€HA HUKE, BBICOKAs
TEIUIOTBOPHOCTh, OYEHb Majasi 30JbHOCTH, IMO3BOJISICT
cokpaTtuTh BeIOpoCchl CO2.

HenocraTku: 3uMOi MOTYT BO3HUKHYTH MPOOIEMBI TIPH
AKCILTYyaTaIK, OBICTPO BBIBOJHUT (DOPCYHKH U3 CTPOSI.

8a

Mpu3Haku Fpynnbl kucnot Mpumepsi
Knaccudpukauum
Hanuuune kucnopoga | KUCNOPOAHBIE H,PQO,, H,SO,
B KWCNOTHOM OCTaTKe | GeckucnopoaHble HBr, H,S

OCHOBHOCTb OAHOOCHOBHbIE HNO,, HCI
MHOrOOCHOBHbIE H,SO,, H;PO,
PacTtBopumoCTb B pacTBOpPUMbIE HNO;, HCI
Boae HepacTBOpUMble H,SiO,

Netyyectb netyyve H,S, HCI
Henetyuune H,SO,, H;PO,

Crenexb CUNbHbIE HNO;, HCI;
Aauccoyunaunm cnabble H,S0;, H,CO,
CrabunbHOCTb cTabunbHble H,S0O,, HCI
HecTabunbHble H,S0O;, H,CO,

8b

Gpoxenits
CeH1206 » 2CH3 -CH2-OH+ 2CO2
rNOKOo3a 3TaHon
CH2>=CH2 + H20 = C2Hs0OH
MenuiuHa, ChIpbe 1Sl XMMUYECKOW MPOMBILIIJIEHHOCTH,
KOCMETKA, TOIIINBO

2CH3COOH + Ca = (CH3COO).Ca + H:
B KyJIMHAapuHW, KOHCEPBALlUM, B IPOU3BOJCTBE IIEIKA,
JIEKAPCTBEHHBIX IIPENAPATOB, ALl€TUIILICILIIOJIO3b]

16 3a  BepHyIO
peakIuio, OauH Oat
3a MPUMEHEHHE

10

- ey VVV
Beaxn L

.gi-: N

é

IIpunumMaercs
MUHUMYM 3 obsactu
npUMeHeHus - 16

Hroro
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