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1. ITacmopT KOMILJIEKTA OLIEHOYHBIX CPE/ICTB

1.1. Ob6sacTh NPpUMEHEHUSI KOMILIEKTA OLIEHOYHBIX CPEACTB

KoMmiekT oLeHOYHBIX CPEeACTB NMpEeAHA3HAYEH [Jisl MPOBEPKU pE3yJbTaTOB
ocBoeHus yueOHou aucuumuinabl OO/1.12 XumMusa OCHOBHOW MpOQecCHOHATBHON
oOpazoBarensHOi mporpammsl (ganee OIIOIT) mo mpodeccun 35.01.27 Macrep
CEJIbCKOXO03MCTBEHHOTO MPOU3BO/ICTBA.

KomniiekT oueHOYHBIX CpeCTB M03BOJIsIET OLEHNBATh:

1. dopmupoBanue 3neMeHTOB npodeccuonanbubix komnereHiui (I1K) u
anemMeHToB 001mux komnereHuit (OK):

IIpogeccuonanbubie U

o0IIMe KOMIIeTeHIINH

IToka3zaTesn oLleHKH
pe3yJbTaTa

CpeacTBa npoBepku
(Ne 3aanmid)

1

2

3

OK 01. Beibupats
CIOCOOBI petieHust
3aj1a4

TOTOBHOCTh K TPYAY,
0CO3HaHME [IEHHOCTH MacTepCTBa,
TPpya0JII00H1E;

3amanms 2.1.1, 2.1.2,
2.1.3

npodeccuoHaNbHOM FOTOBHOCTh K aKTHBHOM Pabora Ha
ACATCIBHOCTH OCATCIIBHOCTU TEXHOJIOTHYECKOUN U HpaKTquCKHX
TIPUMCHHTCIIEHO K COIMATILHOM HANPaBICHHOCTH, SaHATHAX
Pa3IITIHBIM CIIOCOOHOCTH MHUIIMUPOBATh,
KOHTCKCTAM IIJIAaHUPOBATh U CaMOCTOATCIIBHO
BBITIOJIHATD TaKYIO ACATCIBHOCTD,
YCTaHABJIUBATh CYIIECTBEHHBIM
MPU3HAKWIIA OCHOBAHMS JIJIsI
CpaBHEHMsI, KJIacCU(PUKAIIIU U
000011IEHHS;
OK 02. - c()OPMHUPOBAHHOCTH Bamanus 2.1.1, 2.1.2,
Hcnons30BaTh MHUPOBO33PECHUS, 2.1.3
COBPCMCHHBIC COOTBETCTBYIOIIETO Pabora Ha
CpEACTBA II0MCKa, COBPEMEHHOMY YPOBHIO | IIPAKTUYECKUX
aHajIn3a nu pa3BUTUsL HAyKU U | 3aHATUAX
HMHTCpIpETalnn 001I1eCTBEHHOM MPaKTUKH,
HHpOpMALH 1 OCHOBAHHOIO Ha  JUAJIOTe
MH(pOPMALOHHBIC KyJIbTYp, CIHOCOOCTBYIOIIETO
TCXHOJIOTHH /LA OCO3HAaHUIO CBOETO MeECTa B
BBITIOJTHEHUS 3a/1a4 TOJNHKYIBTYPHOM MHUPE;
Npo(heCCHOHATIBHON - COBEpPLICHCTBOBAaHUE
ACATEILHOCTH A3BIKOBOM M  YHMTATEJILCKOU
KyJbTYpbl ~ KaK  CpEJICTBa
B3aUMOJEHUCTBUS MEXY
JIOJIbMU U TIO3HAHUS MUPA;
- OCO3HaHHE LEHHOCTH

HAaY4HOU JICSITCIBHOCTH,




TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO "
UCCIIEI0BATEIbCKYIO

ACATCIIBHOCTD
WHAWBUAYAJIbHO U BIPYIIIIC,

OK 04. OddextuBHO

B3aUMOJICHCTBOBATh U
paboTtath B

KOJIJIEKTUBE MKOMAaH]IE

- IIOHUMATh u
UCII0JIB30BATh IPEUMYIIIECTBA
- NPUHUMATh Lenu
COBMECTHOM  JICATCIILHOCTH,
OpraHN30BBIBAThH u
KOOPJIMHUPOBATh ACHUCTBUS MO
€€ JOCTHKECHUIO: COCTaBIIATH
IJIaH JCHUCTBUH, pacupenesiTh
poaM ¢  y4ETOM  MHEHUH
YYaCTHUKOB o0CyX1aTh
pE3yIbTaThI COBMECTHOU
paboThI;

- KOOPIMHUPOBATh u
BBITMIOJHATH Pa0b0OTy BYCIOBUSIX
pEaIbHOrO, BHUPTYaJbHOIO H
KOMOUHUPOBAHHOTO
B3aMMOJICCTBUS;

- OCYILECTBIIATHIIO3UTUB
HOE CTpaTernyecKkoe
IIOBEICHUE B Pa3JIMYHBIX
CUTYyalLUsX, IIPOSIBIISITH
TBOPYECTBO M BOOOpakKeHHeE,
OBITh MHUITUATUBHBIM

3amanms 2.1.1, 2.1.2,
2.1.3

Pa6ora Ha
MIPAKTHICCKUX
3aHATUAX

[IK 1.1. BeimoadaTs
BBOJI 1 00paboOTKy
TEKCTOBBIX IOKYMCHTOB

UCTIOJIh30BaTh CPEICTBA
UH()OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX
TE€XHOJIOTUM B PELICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C
coOmoenneM TpeOoBaHn
HPTOHOMHUKH, TEXHUKH
0e30ITaCHOCTH, TUTUEHEI,
pecypcocOepexeHus, MPaBOBBIX
U DTHYECKUX HOPM, HOPM
uH(OpMaIIOHHOM

3amanmsa 2.1.1, 2.1.2,
2.1.3

Pab6oTa Ha
MPaKTHIECCKUX
3aHATUIX




| GesomacHocTH

2. OneHka yMEHUHN U yCBOCHUE 3HAHUU

OcBoeHHbIE YMEHUS,

[Toxa3arenu pe3ynbrara

Ne zananuii qiis

yCBOCHHbIC 3HAHUA HpOBepKI/I
1 2 3
Br16upaTh criocoOb! pelieHus] | TOTOBHOCTh K aKTHBHOUW JESATEIBHOCTH VHIUBUTy AJIbHBII
3a1a4 TEXHOJIOTHYECKON U COIUAIBHOMU YCTHBIU OIpOC,
npodeccnoHaIbHO N HAIPAaBICHHOCTH, CTIOCOOHOCTH TECTUPOBAHUE
OCATCIIBbHOCTHU I/IHI/IIII/II/IpOBaTI), HJIaHI/IpOBaTI) u
HpI/IMeHI/ITCJII)HO K CaMOCTOSATCIBbHO BBIIIOJIHATH TaKYIO
pa3J'II/I‘-IHBIM KOHTEKCTaM JCATCIIBHOCTh. YCTaHaBJ'II/IBaTI)

CYHIGCTBGHHI)H\/JI HpI/I3HaKI/IJ'II/I OCHOBAHUS

JUTsI CpaBHEHUS, KilacCu(PHUKauy u

000011eHN;
Hcnonb3oBatk coBpemeHHble | ChopMupoBaTh MUPOBO3PEHHE WHVBHIyaJIbHbIC
CpeICTBa TIOKNCKA, aHAIM3a M | COBPEMEHHOMYYPOBHIO Pa3BUTHS HAYKU U | JOMAIITHUE
MHTEpIpeTalu HHpopMauu | 00IIeCTBEHHOMIPAKTUKH, OCHOBAHHOTO 3aJaHusl,
1 WH(HOPMAIMOHHBIC Ha JHAJIOTEeKYIBTYp, CTIOCOOCTBYIOMIETO | TECTHPOBAHUE
TEXHOJIOTUU MJIA BBIIIOJIHEHUS | OCO3HAHUKOCBOCTO MECTA B
3a1a4 MOJIUKYJIBTYPHOM MHUPE;
poeCCUOHATTLHOM
JIEATEILHOCTH
DddexTuBHO KOOPJUHHUPOBATH U BHITIOJHATH padOTy B | HHAUBUIYATbHBIN
B3aMMOJICHCTBOBATh U YCIIOBHSIX PEaTbHOTO, BUPTYATbHOTO H YCTHBIH OTIpOC,
paboTath B KOJIJICKTUBE U KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS. TECTUPOBAHUE
KOMaHje OcymecTBISITh TO3UTHBHOE

CTPAaTETUYECKOE MOBEJCHUE B PA3TUIHBIX

CUTYaIHX, IPOSBIATH TBOPUYECTBO H

BOOOpakeHne, ObITh MHUIIUATUBHBIM
XapakTepu3oBaTh YMeTh XapaKTepu30BaTh XUMUYECKHUE | MHIAUBUIYaIbHbIH
XUMHUYECKHE DJIEMEHTHI B 3JIEMEHTEI B COOTBETCTBUM C UX YCTHBIi1 01IpoC,
COOTBETCTBUHU C UX MTOJIOKECHUEM B MIEPUOTUUECKOU TCCTHUPOBAHKUC
MOJIOXKCHUEM B CHUCTEME XMMHUYCCKHX 3JICMCHTOB
MEPUOANYECKON CUCTEME .. MenneneeBa
XHMHMYECKHUX DJIEMCHTOB
J.1. MennaeneeBa
CocTtaBnarh peakiyu YMeTh COCTABIIATh PEAKLINU WHIMBHyaJIbHBII
COCIMHCHMUS, PA3JI0KEHUSI, | COCTUHEHHUs, pa3JIOKEHHUs, OOMEHa, YCTHBIH OIIPOC,
oOMeHa, 3aMeIleHus, 3aMENICHUS, OKUCIUTEIIBHO- TCCTUPOBAHUC

OKHUCJIUTETHHO-
BOCCTaHOBUTEIILHBIC
pEaKIuy U peaKIuu
KOMILIIEKCOOOpa30oBaHUs
(Ha mpumepe
THJIPOKCOKOMILIIEKCOB
AJTIOMUHUS ¥ IIUHKA) C

BOCCTAHOBUTEIIbHBIC PEAKIINU U
peakiuu KoMIIeKkcooOpa3oBaHus (Ha
pUMeEpe TUIPOKCOKOMITIIEKCOB
AJTIOMUHHMS ¥ [IUHKA) C yYacTUEM
HEOPraHUYECKUX BEIIECTB




YYaCTHEM HEOPTaHUYECKUX

BEIIECTB

Knaccudunmposats VYmers ki1accupuIpoBaTh UHIUBHyalbHbIC

OpraHUYECKHE BEIIECTBA B | OPraHUYECKHUE BEIIECTBA B JlOMaIIHme

COOTBETCTBUU C UX COOTBETCTBHUU C UX CTPOCHUEM 3alaHus, 3

CTpOCHI/IeM KOM6I/IHI/IpOBaHHLII/I
KOHTPOIIb,
TECTUPOBAHUE

1.2 Cucrema KOHTPOJS M OLECHKH OCBOCHHSI NPOrpamMMmbl y4eOHOI
AUCUMILTHHBI
1.2.1. ®opmMbI IPOMEKYTOUHOM aTTeCTalny MO Y /]

Tabnuya 3
Y4yeOHas TUCHUIINHA DopMbI IPOMEKYTOUYHOU ATTECTALNHU
1 2
OOM.07 Xumus Hud.3auér.

1.2.2. OpraHuzanus TEKyLIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUHOM
aTTecTallui 1O  MUTOraM  OCBOEHMS  IPOrpaMMbl  00I1€00pa30BaTENbHOM
JVCUUTIITNHBI

KOHTpOJ'IB 151 OLCHKA PE3YyIbTAaTOB 06y‘I€HI/I$I OCYHCCTBIIACTCA
mperioaaBarcyicM B  IIPOHCCCC IPOBCACHUA  IMPAKTUICCKUX 3aHATUM U
J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHUA, a4 TAKKC BBIITOJIHCHHA 06y‘IaIOIHI/IMI/IC}I
HWHINBUAYAJIbHBIX SaﬂaHHﬁ, I/ICCJI@IIOBaHI/Iﬁ PGSYJIBTaTLI 06y‘ICHI/I5[ OIIPCACIIALOT,
qTo O6yanOHII/I€C5I JOJDKHBI 3HATb, IIOHHMMATb HW JCMOHCTPHUPOBATL IIO
3aBCPHICHUHU U3YUCHUA NUCHUIIIIMHBI.

st popmMupoBaHusi, KOHTPOJISL U OLEHKH Pe3yJIbTaTOB OCBOCHUS yueOHOM
JTUCITUTUTUHBI UCIIOJIB3YETCS cucrema OIICHOYHBIX MEpPOTIPUSTHUH,
IpeCTaBIsomas co00i KOMIUIEKC Y4eOHBIX MEPOIMPUSTUHM, COTJIACOBAHHBIX C
pesynbratamMu  00ydeHuss u copMyiaupoBaHHbx ¢ yduetom DPI'OC COO
(mpeaMeTHble  pe3ydbTarhl  nmo  aucuumiude) 2w OroC  CIIO



2. OueHoYHbIE CPEACTBA MO IUCHUILVINHE «XUMMD»

2.1. OuneHo4yHbIEe CpeACTBA TEKYylIero KOHTPOJS MO JTUCHUIUINHE
«XUMHS»

Texymuii KOHTPOJb PeE3yJbTaTOB OOY4YEHUS MOXKHO OCYIIECTBIATH
pPa3IUYHBIMA METOJAMU U C TOMOIIBIO PA3JIUYHBIX OICHOYHBIX cpeacTB. 1o
JTUCHUIUIMHE «XHMHS» B Kaue€CTBE CPEJICTB TEKYIIETO KOHTPOJISI MPUMEHSIOTCS
BOITPOCHI JIJIs OPraHU3aIMi YCTHOTO U MUCBMEHHOTO OMPOCca, CUCTEMBI 3a/IaHU B
TECTOBOM (popMme, 3a/1aud M YNPaKHEHUsI, TPAKTUKO-OPUCHTUPOBAHHBIE 3aaHUs
(TeopeTuueckue, pacueTHble, CUTYaIlMOHHBIC), JTabopaTOpHbIe pabOTHI U APyrue
OIICHOYHBIE MeponpusiTus. Hrke npuBeeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucremsbl 3a1aHU# B TeCTOBOI popme

Cuctema 3amaHvii B TeCTOBOM (opMe — 3TO cojepKaTelibHasl CHCTEMa,
OXBaTBIBAIOIAs B3aMMOCBSI3aHHBIE AJIEMEHTHI 3HaHWU. B oT/iMuMe OT TECTOB, B
CHUCTEMaX 3aJIaHii BEPOATHOCTH MPABWILHOTO OTBETA Ha MOCIIEAYIONIEe 3aaHue
MOKET 3aBUCETh OT BEPOSITHOCTHU MPABUIBHOTO OTBETA HA MPEABIYIINE 3a/IaHHS.

Jlns Toro 4TtoOBl Ha OJHOM COJEPKATEILHOM MaTepuaje MOXKHO OBbLIO
COCTaBUTh HECKOJIbKO BapHAaHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3agaHuil B
TecToBOM (hopme. Eciiu ecTh KOMIIBIOTEPHBIE MPOTPAMMBbI TeHEPAIIMH TECTOB, TO B
mporpaMMy CO37aHus TecTa BBOIUTCS 0a3a, BKIIIOUAOIIas B ce0s mapauielbHbIe
10 COJICPKAHUIO M TPYAHOCTH BapUAHTBI OJHOTO M TOTO XK€ 3aJaHusi. IJTO
O3HayaeT, 4YTO IPOBEpPKAa 3HAHUSA TMPU3HAKOB, CBOWMCTB, cOCTaBa, (YHKIUH
OJTHOTHITHBIX OOBEKTOB MOXKET OBITh OpraHHW30BaHa Ha 0a3e OJHOTO M TOTO XKe
3a/IaHUsI, MEHSIOIIET0 B CBOEM TEKCTE TOJBKO HAa3BaHHWE JTHUX OOBEKTOB. JTH
3a/1aHUs HAa3bIBAIOT (PACETHBIMU, T.€. UMCIOIIMMH TTIEPEMECHHBIC DJIEMCHTHI.

[IpuBenem mpumep cUCTEMBbl 3aJaHUN B TECTOBOW (opme, BKIIOUYAIOIICH
dacernple 3aganus (haceTsl B 3aJJaHUH 3aKITIOUCHBI B (PUTYpHBIE CKOOKH).

HaszBanue temsl Tema 1.1 «CtpoeHre aTOMOB XUMHUYECKHUX
AJIEMEHTOB U MPUPOIA XUMHUECKOMN CBSI3M

PesynpraT oOyuenust | CocTaBisTh XUMHYECKHE (HOPMYIIBI COSTUHEHUMN
B COOTBETCTBHM CO CTEIEHBKO  OKHUCIICHUS
XUMHYECKHUX DJIEMEHTOB, UCXOS U3 BAJICHTHOCTHU
Y 3JIEKTPOOTPULIATEIBHOCTH

OO0111e KOMITETEHIINU OK 01

Bpi0epuTe 01MH NPaBUJIbHbIN OTBET:



1. Atombl C 1 Si UMEIOT OIMHAKOBOE YUCIIO:

A) HEUTPOHOB B sAJIpe

b) sHepreTuyeckux ypoBHeH

B) s1exkTpoHOB Ha BHEITHEM SHEPIEeTUYECKOM YPOBHE

I') anexkTpoHOB

2. B pany xumnueckux snemeHToB Li—Be—B—C meraminueckue cBoiicTpa:

A) ycunuBaroTcs

b) ocnabesarot

B) He menstoTcs

I') u3MeHsItoTCS MepUOINIECKU

3. K s-351emeHTamM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenrHeHUs1 aTOMOB 11071 HOMepoMm 11 u 17 oGpasyercs BEmecTBo
C XMMHUYECKOU CBS3bIO:

A) HOHHOM

b) koBasieHTHOM MOJspHON

B) xoBaJieHTHOM HEMOJISIPHOM

I') MeTannueckoit

5. {KONIMYeCTBO OJJIEKTPOHOB B AaTOME; KOJMYECTBO HHEPreTUUYECKUX
YPOBHEH; KOJUYECTBO HJIIEKTPOHOB HAa MOCIEIHEM 3SHEPreTUYECKOM YPOBHE;
KOJIMYECTBO MTPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoaa

b) Homepy rpymnb

B) nopsinkoBomy HOMEpY

6.{xnopuay 6apus, aMazy, aMMHAKy, CEPHOUM KUCIIOTE } COOTBETCTBYET

A) MOHHAsA XUMHYECKas CBS3b

b) koBaneHTHas MoJsipHAs XUMHUYECKas CBS3b

B) koBaneHTHas HEMOJIApHAsE XUMHUYECKasl CBSA3b

7. {cBsi3b, 00pa3oBaHHAS 32 CYET 0Opa30BaHUS OOUTUX IECKTPOHHBIX TMap;
CBsI3b, O0pa30BaHHAas 3a cueT 0000IIECTBICHUS BAIGHTHBIX AJIEKTPOHOB; CBSI3b,
oOpa3oBaHHAs 3a CUET ANEKTPOCTATUICCKHUX CUJI MIPUTSHKEHUS | HA3bIBAETCS

A) noHHo#

b) metannuyeckoi

B) xoBanenTHoi



8. {B mopsiKe BO3pacTaHUsI METAIUTMUECKUX CBOWCTB; B IOPSAIKE yOBIBAHHS
paanyca aTOMOB; B MOPSIKE BO3PACTAHMS KUCIOTHBIX CBOHCTB JIETYUUX
BOJIOPOAHBIX COSAMHEHUH } 3JIEMEHTHI PACIIOJIOKEHBI B PSIY

A)K, Ca, Sc

b) Al, Mg, Na

B)F, ClL I

9. Kakoe u3 cyxeHuil BepHo 115 aeMeHToB { VA rpynmnsl , [VA rpynmnsl,
[A rpynmebr}

A) obmas hopmysia JeTydero BoAopoaHoro coeaunenuss RH4

b) He 00pa3yoT eTydnx BOJOPOIHBIX COCTUHEHUHA

B) 1o 3aBepiieHnst YHEPTETHUECKOTO YPOBHS HE XBATACT TPEX AIEKTPOHOB

10. Cpenu BemiecTs, yKa3aHHbIX B psiay {NH3, 02, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCI2, CH4, NH3} KOJTM4eCTBO COEMHEHUM ¢ KOBAJICHTHOMN
MOJIIPHOM CBSI3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XuMuyeckas cBsI3b B MOJIEKYJIaX {030HA U XJIOpHJIa KAJIbLIHSI; CEPHOMN
KHCJIOTHI ¥ XJIOpUJIa aMMOHUST; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJICHTHAs MOJSIpHAst U HOHHAs

b) koBanieHTHas MoJsipHAasl U KOBAJIEHTHAsI HEMOJISIpHAs

B) koBaneHTHas HEMOJIIPHAS U MOHHAs

Kak BUAHO W3 MpUBENEHHOTO MpUMEpa, Kaka0e (GaceTHOe 3aJaHUuEe MOXKET
ObITh TPE0oOpa30BaHO B HECKOJBKO PA3JIMYHBIX BAaPUAHTOB OJHOTO 3aJaHUsA
TECTOBOM cuCTeMbl. [Ipy oOpraHuzanuu aBTOMATU3UPOBAHHOTO TEKYILIETO
KOHTPOJISL TOSBISIETCS BO3MOXXHOCTh TEHEpaluu OONBIIOTO  KOJIWYECTBA
BapUAHTOB TeCTa, MPU OTOM 3aJaHus], ToNydyeHHble wu3 (acera, OyayT
MapajiyIeIbHbI [0 COACPKAHUIO U TPYIHOCTH.

2.1.2. lIpakTHYecKHe 3aJaHUA U 3a1a4H

[IpakTueckue 3amaHusg W 3aJa4d, 4YacTO HCHOJb3yEMbIE B KayeCTBE
JUAJTAKTUYECKUX CPEJICTB B E€CTECTBEHHOHAYYHBIX JUCUUIUIMHAX, TAKXKE MOTYT
ObITh (paceTHhIMU. BO3MOXXHO TpUMEHEHHE 3a7a4 C BapHaHTAMH OTBETA IS
yI00CTBa OpraHU3aINA aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3a1aHus U 3a]1a4y NPEACTABIICHBI B pa3/ieliax:

1. OcHOBBI CTPOCHUS BeLIECTBA — 33Ja4d HA COCTABJICHHE XMMHYECKUX
dbopMy IBYXaTOMHBIX COEIMHEHUH (OKCUOB, CYyIb()PUAOB, TUAPHUIOB U T.I1.).

2. XuMHu4YecKue peakuuu

2.1. 3agaum Ha COCTaBIICHUE YPABHEHUN PEaKUUi: COEAUHEHUS, 3aMELICHHUS,

9



pa3ioKeHHus, OOMEHa M pPEeaKUUd C Yy4acTHEM KOMIUIEKCHBIX COEAMHEHHH (Ha
IpUMEPEe TUAPOKCOKOMIUIEKCOB  alIOMUHUSI W IMHKA); OKUCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX PEAKLUHMA C HCIOIb30BAHUEM METOJA BJIEKTPOHHOIO
OajlaHca; ¢  yyacTHeM  KOMIUIEKCHBIX  COEAMHEHMM  (Ha  mpuMmepe
TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHMS).

2.2. 3aja4n Ha pacyeT KOJIUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIINU
COCIMHEHHUS,; MacCOBOM WM OOBEMHOM JIONM BBIXOJA NPOJIYKTa peaKUuu
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOT0; OOBEMHBIX OTHOIIEHHH Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIIECTB U MPOJIYKTOB PEaKIIHH;
Macchl (00bEM, KOJMYECTBO BEUIECTBA) MPOAYKTa PEAKIHUH, €CIU OJHO W3
BEUIECTB JaHO B BHJAE pacTBOpa C OMNpPEAENIEHHOM MaccoBOMl  jonei
PacTBOPEHHOI'O BEIIECTBA.

2.3. 3amaHus HAa COCTAaBJICHHUE MOJIEKYJSIDHBIX M HWOHHBIX pPEakLHil C
y4acTHEM OKCHJIOB, KUCJIOT, OCHOBAHUW W COJIEH, MOHHBIX PEAKIM THUAPOIN3a
coJied, yCTaHOBJICHUE N3MEHEHUS KUCIIOTHOCTH CPEIbI.

3. CTpoeHue U CBOMCTBAa HEOPTAaHMYECKHUX BELIECTB

3.1 3amaum Ha pacyeT MaccOBOM J0JM (MAacchl) XMMHUYECKOTO 3JIeMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

3.2. [Ilpaktuueckue 3afaHusi TO KJIacCHU(PUKALUMU, HOMEHKIAType U
XUMHYECKUM (HOpMYyJIaM HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

3.3. IlpakTnueckue 3aJaHHsl Ha OIpPEIAECICHUE XUMHYECKONM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BHJA XMMHYECKOM CBSI3M U THUIA KPUCTAJUIMYECKOUN
PELIETKH.

3.4. 3a1aHus Ha COCTABJICHUE YPABHEHUM XMUMHUYECKUX PEAKIIUM C y4acTUEM
IPOCTHIX U CI0KHBIX HEOPTAHMYECKHUX BEIIECTB: OKCUAOB METAINIOB, HEMETAIJIOB
¥ aM(OTEPHBIX PJIEMEHTOB; HEOPTAHUUYECKUX KUCIIOT, OCHOBAaHUN M aM(POTEepHBIX
TUAPOKCUAOB, HEOPraHUYECKUX COJIEH, XapaKTepHU3yIOIIUX HUX CBOWCTBA U
CIIOCOOBI MOTYYEHUS.

4. CTpoeHue 1 CBOMCTBA OPraHUYeCKHUX BelIeCTB

4.1. 3amaHusi Ha COCTaBJICHWE HAa3BaHUM OPraHUYECKUX COCIMHEHUU 10
TPUBHUAIBHOU WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKJIATYPE;

4.2. 3agaHus Ha COCTAaBJICHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX
(dbopMyIT OpraHUYeCKUX BEIIECTB OTICITBHBIX KJIACCOB.

4.3. 3amaum Ha ONpenelIeHUE MpOoCcTeimel (opMylbl OpraHUYecKoi
MOJIEKYJIbI, UCXOIS1 U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3apaHus Ha COCTABJIIEHUE YPABHCHUN XMMUYECKUX PEAKIUHN C y4aCTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABa U CTPOCHHUSI.

4.6. 3amaHuss Ha COCTAaBIICHUE YPABHCHHN XHMHUYECKUX PEAKIUH,

WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOKWCTBA C YYETOM MEXAHU3MOB MNPOTEKAHUSA
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JAHHBIX PEAKUMAd M TEHETUYECKOW CBS3M OPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

4.7. PacueTHble 3a1a4M IO YPABHEHUAM PEAKIMM C yYaCTUEM OPTraHUYECKUX
BEILIECTB.

5. KuHeTnyeckue U TePMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX peakuui

5.1 IlpakTrueckue 3aaHus Ha OLIEHKY U3MEHEHHsS CKOPOCTU XUMUYECKOU
pEaKlUM M HAIMPABJICHUA CMEIICHUS PABHOBECUSI C MCIOJb30BAHUEM IPHUHIMIIA
Jle-IllaTense.

5.2 3amaum Ha pacyeTbl TEIUIOBBIX 3(P(HEKTOB XMMHYECKUX pEeaKIuil u
omnpejieieHre  Tuma  peakuuu (Mo  TeroBoMy  3d@ekty: 9K30- WU
SHAOTEPMUYECKUE).

6. IlucnepcHbie CUCTEMBI

6.1. 3ajauu Ha TPUTOTOBJICHUE PACTBOPOB.

7. KadecTBeHHbIe peakuuu OOHAPYKEHUS] OpPraHMYeCKHX H
HEOPraHUYeCKHUX BellecTB

7.1. IlpakTMyeckue 3alaHUsl HAa COCTABJICHHWE YpPAaBHEHUW pEaKLH
oOHapyxeHus KaTuoHOB [-VI rpynm u aHHMOHOB, B T.4. B MOJICKYJISIPHOW U
MOHHOU opmax.

7.2. llpakThyeckue 3aJaHus Ha COCTaBJICHHE Ka4eCTBEHHBIX pEaKLUi
OoOHapy>KEeHUS OPraHUYECKUX COCTMHEHHM.

9.1. UccaenoBaHue 1 XUMHUYECKH aHAIN3 00beKTOB Onochepbl

1. TunoBble pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agayM HAa BBIYUCIIEHUE CPEIHETO 3HAYEHHS SKCIEPUMEHTAIBbHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3aganue «XHMMHYECKMH COCTaB BOJIbBI, THUI BOJBI H CIIOCOOBI €€
MIPUMEHEHUS» (C UCTI0JIb30BAHHEM HOPMATUBHBIX TOKYMEHTOB).

4. 3ananne «B3anMoCBsA3b COCTaBa MOYBBI, TUII TOYBbI U €€ HA3HAUCHUS».

9.2. UcciienoBanne 1 XUMMUYECKHH aHAIN3 00bEKTOB TexXHOcepbl

1. TunoBble pacyeThl O TEMATUKE SKCIIEPUMEHTA.

2. 3agayM HAa BBIYUCIEHUE CPEIHETO 3HAYEHUS] SKCIEPUMEHTAIbHBIX
JAHHBIX, ITOIPEIIHOCTH.

3. 3agaun Ha oOMNpeAeNieHHEe METAJJIOB, HEOPraHWYECKUX aHUOHOB U
OPraHNYEeCKUX BEIIECTB B TEXHUYECKOM BOJIE PA3HOTO HA3HAYECHHS.

4. 3agaane «XMMHYECKHUHM COCTAaB TEXHUYECKOM BOIBI, THIT BOJBLI M CIIOCOOBI
€€ MPUMEHEHUS» (C UCTIOIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 3a1a4 MO pa3HbIM TeMaM JUCUUILTHHBI

I. C BapnanTamMu 0TBETOB
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1. B peakmuto, TepMoXuMu4ecKkoe ypaBHeHue koropoit S + Oz = SO, + 297
k[, BcTynuna cepa maccoi 1 r. KosnuecTBo TemnoTsl, BbIAEAUBLIEECS IPU
ATOM, PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJib, BOJIHBI pACTBOP KOTOPOU UMEET LIECIIOYHYIO CPEIY

A) cynbdar kanus

b) xnopun amomuHus

B) kapOonat kanus

3. Onpenenure Ha3BaHWE BEIIECTBA, IJIaBHAsl 1M KOTOPOTO COCTOUT W3
YEThIPEX aTOMOB YTJIEPOJIa, COACPKUT KaPOOKCUIILHYIO TPYIIY U OJIHY JIBOMHYIO
CBSI3b, & TAKXKE PaJIUKaIbl METHII U OTUJL.

A) 3-MeTmin-3-3Tun0yTeH-3-0Bast KUCI0Ta

b) 3-metun-2-3tundyren-3-oBast KUCIOTa

B) 2-metun-3-a3tunlyreH-3-oBasi KHCJIOTa

daceTHbIE 32124

4. CoctaBbTe XuMUUYecKre GOPMYIIbl IByXaTOMHBIX COSAMHEHUM: {CUIIUIINT
Kanmplusi, Tuapun Oapus, cynabdum sxenesa (III), oxkcum azora (II), oxcun
amomunus, xjaopun xenesa (I1), aurpuyn Oapusi, okcun prytH (1), okcus cypbMbl
(V); oxkcun menu (1), xmopun pryru (I1), HUTpUA Kanus, CUIALKA MarHuUs, THAPUT
amroMunus, cynbdun ceunma (I1), 6pomun nmnaka, oxcun yriaepoaa (II), okcun
xJsiopa (V); nurpun Hatpus, noaua meau (I), okeua xpoma (II), oxkcun azora (V),
rugpua Hatpusa, xiuopuna xpoma (III), oxcua kamusa, oxcupa Mbimbsika (IID),
Cynb(uI ITUHKA } .

5. Ilpu B3aumopeiicteum {40; 20; 35} r cmecu {cepebpa W IIMHKA; [TUHKA H
MEJIM; MEU U JKeJie3a} C CONSTHOM KHUCIIOTOM BBIAEIUIOCH {6,72; 2,24; 5,6} 1 rasza
(1.y.). Onpeaenute MaccoByt0 1010 (B %) {IIMHKA; ME/IH; KeJie3a} B CMECH.

6.YpaBHSITE OKMCIUTEIbHO-BOCCTAHOBUTEIILHYIO PEAKIIUIO

{MﬂOz + H,SO4 = MnSO4 + O, + H,0;

Zn + Ko,Cr,O7 + H,SO4 = ZnS0O4 + CI’z(SO4)3 + Ky,SO4 + H,0;

KCIO; + S = KCI + SO3} mMeTomoM aJIeKTpOHHOTO OajlaHCa; OINpEaeTUTe
OKHCITUTENb U BOCCTAHOBUTEb.

7. Omnpenenute MOJCKYIAPHYIO (OPMYITy YIJIEBOIOPOIA, COACPKAIIETO
{80%; 85,7%; 75%} yranepona. OTHOCUTENbHAs MUIOTHOCTH MAapOB BEIIECTBA IO
{Bomopoay; BO3ayXy; kuciopoay} pasua {15; 1,931; 0,5}.

A) CsHs

Bb) CaHe

B) CH4
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BonpocurejabHbie (pOpMYJIUPOBKU:

8. Kakasa macca yKCycHOW KHUCIOTHI MOTpeOyeTcs AJis CUHTE3a 3TUJlaleTaTa
maccoir 140,8 r. Beixon sdupa npumute paBHbiIM 80% OT TeopeTHUECKHU
BO3MOJKHOTO.

9. Kakum peakTMBOM MO>XHO OTJIMYUTH TIULEPUH OT II0K03bl? COCTaBbTE
ypaBHEHUE KA4Y€CTBEHHOW peakiMH JJii OOHApYyKEHUSI MHOTOAQTOMHBIX CIUPTOB
Ha NpUMepe IrIulepruHa.

10. C moMoIIpi0 Kakoro peakTuBa MOKHO pacro3HaTh rajoreHua-uonsl (Cl-
, Br-, 1-)? CocrtaBbTe ypaBHEHHUs Ka4e€CTBEHHBIX pPEaKIUii B MOJCKYISIPHOU H
MOHHOM (hopmax. YKaKUTe MPU3HAKU pEeaKUi.

3agauu, Kak W Jpyrue AUJAKTUYECKUE 3aJaHUsi, MOTYT BBINOJHSATH
oOy4Jamllylo W KOHTpoJHUpymouyl ¢yHKuMd. Pernienwe 3agad  MOXKeT
OCYILIECTBIIATHCA Ha PA3JIMUYHBIX TUMAX U dTarax 3aHATHH.

2.1.3. IIpaKkTUKO-OPMEHTUPOBAHHbIE 32/IAHMS

[IpakTukO-OprieHTUpPOBaHHbIE 3ajaHusi (KaK TEOPETUYECKHe, TaKk U
pacyeTHbIC), HAMpaBJICHbI HAa pa3BUTHE PE3YJIbTATOB OOYYECHHS OCHOBHOTO
monynst (pazmenbl: «OCHOBBI CTpoeHUsi BemiecTBa», «CTpoeHHWe M CBOICTBa
HEOpraHWYEeCKUX /  OpraHUYECKUX  BEIIECTBY, «Kunetnueckue
TEPMOJANHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAaHUS XHUMHUYECKUX pPEaKLUi»,
«/lucniepcHbple CHUCTEMBI») M BBISIBIEHHE XHMHUYECKOW CYIIHOCTH OOBEKTOB
OPUPOJBI, MPOU3BOACTBA M OBITa, C KOTOPHIMU YEJIOBEK B3aHMMOJICUCTBYET B
nporecce MPaKTUYECKOM NesITeNTbHOCTH (MPUKIIATHON MOIYJIb).

[IpakTUKO-OpHEHTUPOBAHHBIE  3aJaHUS  MOXHO  ONPEACNUTh  Kak
NeJJarorTHYecKu repepadoTaHHbIM (pparMeHT MpodeCcCHOHATBLHON AEeSATEILHOCTH
cnermanucta. OHU pa3pabaTbiBalOTCS IS TPOBEPKHM 3HAHUW W yMEHUH
oOy4Jaromuxcs JNeUCTBOBATh B MPAKTHUECKUX, HETUIHYHBIX, SKCTPEMAJIbHBIX U
apyrux curyauusx. llpy uW3ydyeHUM JOUCHUIUIMHBI «XHUMHUS» MPAKTUKO-
OpUEHTUPOBAHHBIC 3aJaHHsI TPUMEHSIIOTCS JUIS  aKTUBU3AIMH  Y4eOHO-
MO3HABATEIILHON JEATEIPHOCTH OOYYAIOMIMXCSA IYTEM «IOTPYXCHHUS» UX B
MpoOJIeMbl XMUMHYECKUX HCCIIEIOBAaHHWM, BO3HUKABIINX B HCTOPUU Pa3BUTHUSA
HayKH, WM UMEIIINX NIPAKTUYECKOE 3HAUCHUE IS YEIOBEKA.

[IpuBenem mnpumepsl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO pazaenam
«CTpoeHue M CBOWCTBAa HEOPraHUYECKUX BemecTtBy», «CTpoeHue U CBOWCTBA
OPraHUYEeCKUX BELIECTBY.

1. KapOokcurepanus

HaszBanue tembl Tema 3.3. «[Ipou3BOACTBO HEOPraHUYECKUX
BEILIECTB. 3HAUYCHHUE U IPUMEHEHUE B OBITY U Ha
IIPOU3BOACTBE
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Pe3ynpraT 00yueHus

OO0oCHOBBIBaTh  3HAYEHHME W  NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJNOBEKA HX
(U3UKO-XMMUYECKUMHU CBOWCTBAMMU

OO01Me KOMITETEHIINHU

OK 01, OK 02

A 3HaKOMO JIM BaM IMOHATHE «KapOokcuTepanus»? B TepaneBTHUECKHX

LENIX HUCIOJB3YIOT razoo0pasHoe BemecTtBo. Ilo 310l nmpuumHe non0OHYIO

MCTOAUKY HA3BIBAKOT «T'Ad30BbIMU YKOJIAMWY. OTta MCTOAUKA HCIIOJIB3YCTCA IJIA

JIeUCHUs CCpACYHO-COCYAUCTBIX 3360HCB3,HHI>1, ITOBBIIICHUA 3JIACTUYHOCTU KOXH.

IloBbIICHME COACpIKAaHUA OTOTO0 Ta3a B KpPOBH TOBOPHUT O HEKAYEeCTBCHHOU

(I)YHKI_[I/II/I KpOBHU. Camoe YAUBUTCIIBHOC, YTO OHO UCIIOJIB3YCTCA B TBépI[OM BUAC B

HPIIIIGBOﬁ IMPOMBIIIJICHHOCTH JIdI XpAaHCHHA MW IICPCBO3KH IIPOAYKTOB: pLI6BI,

MsIca, MOPOYKEHOTO.
3aganue

Bri0epuTte o1MH NpaBUJIbLHBIH OTBET:

1. O xakoM BeniecTBe UAET peub?

A) yrJIeKUCHBIN Ta3

b) xkucnopon
B) ammuax

2. Kakumn XuMUYECKUMU CBOMCTBAMHU 00JIaJaeT 3TO BEIIECTBO?

A) KUCTTOTHBIMHU
b) ocHOBHBIMHU
B) amdoTepubiMu

3. C yeM MOKET BCTYIaTh BO B3aUMOACHCTBHUE?

A) ¢ BO/IOM, OCHOBHBIMHM OKCHJIaMU, I11€JI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bog0i1, KUCIOTHBIMU OKCUIAMH, II€JI0UYaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bog0i#1, KUCIOTHBIMU OKCUIAMH, KUCJIOTAMHU, HEKOTOPBHIMH COJISIMU

4. C mOMOIIBI0 KAKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOi1 BOsBI

B) u3BecTkoBO# BOJIBI

5. HpI/IBeI[I/ITe (baKTBI, KOTOPBIC AOKA3bIBAKOT OTPHUIATCIIBHOC BIIMAHHUC 3TOI'O

rasa Ha )KGJ'Iy,[[O‘—IHO-KPIHI@‘-IHBIﬁ TPaKT YCJI0BCKaA.

2. IloBapeHnHas1 coib

HaszBanue teMbl

Tema 3.3. «[Ipou3BOACTBO HEOPraHUYECKUX
BEILECTB. 3HAYCHHUE U MPUMEHEHNE B ObITY U Ha
IPOU3BOJICTBE
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Pesynbrat 0Oyuenusi | OOOCHOBBIBATH  3HAYEHHWE U NPUMEHEHHE
HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJCTBEHHON [EITEILHOCTH YEJIOBEKa HUX
(UBUKO-XUMUYECKIUMU CBOUCTBAMU

OO0mmue KOMIIETSHITUN OK 01, OK 02

W3BecTtHO, 4uTO B Mupe no0ObiBaerca mnpuMmepHo 100 MHIUIMOHOB TOHH
IOBAapEHHOM coiu B roja. Ha muiieBble HYXIbl PacXxoAyeTcs OKOJO OJHOMN
YETBEPTOM YaCTH 3TOro KonndecTBa. Kyna ke nuaer octanbHas Coib?

[loBapeHHast coyb COBEpUIEHHO HEOOXOAMMAa MPU MPOU3BOJCTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA MCHOJB3YETCd B METALNTyPruyeckol oTpaciu
OPOMBIIIEHHOCTH, MpU 00pabOTKE MEXOB M pa3IUYHBIX KOX, B MpoIlecce
OPUTOTOBJIEHUS MbUIA, HIET [JJs [OJY4YEHUS KaJblMHHUPOBAHHOM COJBI,
npuMeHsieTcs: B MmeauiHe. OCHOBHOM MOTpeOUTENb COJIM — XUMHUYECKasi OTpacib
IPOMBIIIEHHOCTH. B 3T0il 0051acTH MCHONB3YyeTCs HE TOJNBKO cama COJib, HO |
AJIEMEHTHI, COCTABJIAIOIINE €€. B mponecce 3JeKTpoian3a €€ pacTBopa MOJy4daroT
XJIOp, BOOpOA U efnkuil HaTp. M3 pacTBopa €IKOro HaTpa MOJIYy4YarT TBEPAYIO
m1es104b — KaycTuk. CoeuHsst BOAOPO C XJIOPOM, MOIYUYatOT COJIIHYIO KUCIIOTY.

3anaHue: cocTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeAKIMM.

3. AueruiieH

Ha3Banue Tembl Tema 3.3. «[Ipon3BoICTBO HEOPraHUYECKUX
BEIIECTB. 3HaUEHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJCTBE

Pesynbrar oOyuenuss | OOOCHOBBIBaTh  3HAYCHHWE U IPUMEHCHHE
HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOH U
IIPOU3BOJCTBEHHOM JIESITEIBHOCTH YEJIOBEKa X
(U3UKO-XUMUYECKUMHU CBOWCTBAMHU

OO1me KOMIIETEHITUN OK 01, OK 02

OmHuM ©3 caMbIX pacHpoOCTPaHEHHBIX CHOCOOOB CBApKH IUIABJICHUEM
SBJISIETCS. Ta30Bas CBapKa, KOTOpas MPOM3BOJAUTCA C OOpa30BaHUEM Ta30BOTO
IJIaMEHU B KaHalax cBapodHod ropenku. OOpa3oBaHHWE Ta30CBAPOYHOTO
IJJaMEHH HEBO3MOXKHO O€3 raza anerusaeHa. TeXHUYEeCKU alleTHICH MOJIYy4yaroT
13 KapOuaa Kajblusl.

3aganue

1. O0bsicuute, Kakoil (U3UYECKUM MOKa3aTeldb IMO3BOJIAET HCIOIb30BaTh
alEeTUJIEH ISl CBAPOYHBIX PaboT;

2. CocTtaBbTe ypaBHECHHUE PEAKIMH ITOJYUEHHUS allETUIICHA;
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3. CocraBbTE YpaBHEHUE PEAKIIMU TOPECHUS ALIETUIICHA;

4. Boruuciaute 00bEM arleTUiIeHa MOJIYyYEHHOT0 U3 KapOu/ia Kaablus Maccon
128 1, copgepxamero 5% npumecei, eCiau BbIXO aneTuiieHa coctabisieT 80% ot
TEOPETUYECKU BO3ZMOKHOTO.

4. MoJ104HASI KHCJI0TA

Ha3zBanue tembl Tema 4.3. «Oprannueckre BEUIECTBA B
KU3ZHEAECATEIbHOCTHU YenoBeka. [I[pon3BoacTso u
MIPUMEHEHHUE OPTaHUYECKUX BEILIECTB B
MPOMBIIIIIEHHOCTH

Pesynbrar oOyuenusi | OOOCHOBBIBaTh  3HAYEHUE U NPUMEHEHHE
OpraHUYeCcKUX  BEHIeCTB B  OBITOBOM U
MPOU3BOJCTBEHHON [ESITEILHOCTH YEJIOBEKa UX
(U3UKO-XUMHUYECKUMHU CBOMCTBAMU

OO1me KOMIETECHIIUH OK 01, OK 02

[IpoMeXyTOUHBIM TPOJYKTOM OOMEHa Yy TEIJIOKPOBHBIX YKHWBOTHBIX
ABJISIETCS MOJIOYHAsI KHUCIOTA. 3amax 3TOM KHUCJIOTHI KPOBOCOCYIIME HACEKOMbIE
yJIaBIMBAIOT Ha 3HAYNUTEIIBHOM PAaCCTOSIHHH.

3ananue

1. TloueMy Hacekombie (KOMaphl) OBICTPO HAXOIAT CBOIO KEPTBY?

2. VYcraHoBute (opmMyly MOJOYHOM KHUCIOTHI, KOTOpas IOMOTaeT
HAaCEKOMBIM HAXOJWTh TEIUIOKPOBHBIX JKUBOTHBIX, €CJIM MAacCOBBIE 10U
2JIEMEHTOB B HeEW coctaBisoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CoctaBbTe CTPYKTYypHYIO (HOpPMYTy MOJIOYHOW KHUCIOTHL. HazoBute
kucioty no HomeHkinarype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHUSI MOJIOYHON KHUCJOTBI CJEJIANTEe BBIBOA O €€
XUMHUYECKHX CBOMCTBAX.

5. Halizute B WHTEpHETE WJIM JPYTMX HCTOYHHMKAX HH(OpMAIUIO 0O
MIPUMEHEHUHN MOJIOYHOMN KHUCIIOTHI.

2.1.4. 3ananus JadopaTopHbIX padoT

JlabopaTtopHbie pabOTHI SBISIOTCA BaXXHOW YaCThIO Y4EOHOTO Mporiecca Mo
JTUCITUIUTMHE H  CIOCOOCTBYIOT (OPMHUPOBAHHMIO Yy OOYyYaIONIUXCS YMEHUU
HCCIIEIOBAaTh XUMHUYECKHE MPOLEcChl U sBI€HUs (TUIAaHUPOBATh M MPOBOJUTH
XUMUYECKHE SKCIEPUMEHTBI, HMCCJIEIOBAaTh BEIIECTBA U IMPOBEPATH THUIIOTE3bI,
oOpabaTbIBaTh 151 WHTEPIPETUPOBATH pe3yJIbTaThl AKCIIEPUMEHTOB).
JlaGoparopHbie pabOTHl MO XUMHHM MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOTO Y MPUKIIAIHOTO MOJyJsie (Tabit. 2).
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Ta6numa 2. JJabopatopHbie pabOThI IO XUMUU

Pa3nen

JlabopaTopHas padora

Paznen 2. Xumunueckue
peakiu

JlaGoparopHasi padora 1. «Peakuun
TUAPOTIU3A

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTraHUYECKUX
BEILIECTB

JlaGopaTropuasi padora 2. «CBoiicTBa
METaJJIOB U HEMETAIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

JlaGoparopuasi padora 3. «Ilonyuenue
STWJICHA U U3yYEHUE €ro CBONCTBY»

Paznen 5. Kunetnueckue u
TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIINI

JlaGoparopHasi paGora 4 (Ha BbIOOP)
«Ornpesenenre 3aBUCUMOCTH CKOPOCTH
pPEeaKIMK OT KOHIICHTPAIIMH PEarupyronux
BeniecTB» uin «OnpeeaeHue 3aBUCUMOCTH
CKOPOCTH PEaKIIUU OT TeMIIEPATypPhI»
JlabopaTopHas pa6ora 5. «3yuenne
BJIMSTHUS PA3JIMYHBIX (PAKTOPOB HA CMEILICHUE
XUMHYECKOTO PABHOBECHS

Paznen 6. lucniepcHblie
CUCTEMBI

JlaGopaTopHasi pabota 6 (Ha BbIOOP)
«IIpuroroBneHue pacTBOPOB» WU
«MccnenoBanue JUCTIEPCHBIX CHCTEM »

Paznen 7. KauecTBeHHEIE
peakuuu 0OHapyKEHUS
OPTraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB

JlaGoparopHasi pabota 7 (Ha BbIOOP)
«AHanmuTH4YeCcKue peakiuu kaTuoHos -V
TPYII» WU «AHATUTUYECKUE PEaKLIUH
AHUOHOB

JlabopaTopHas pa6ora 8 (Ha BbIOOp)
«KauecTBeHHBIE peaKlIUU HAa OTJEIbHbIE
KJIACChl OPTaHMYECKUX BEUIECTB» WIIU
«KauecTBEHHBIN aHAIN3 OPTAHUYECKUX
COCTMHEHUI 10 (YHKIIMOHATHHBIM TPYIIITaM>»

Paznen 9.1. UccnenoBanue u
XUMHYECKHI aHaJin3 00bEKTOB
ouocdepsr

JlaGopaTtopHasi pa6ora 9. «OCHOBBI
71a00paTOPHOM MPAKTUKI
JlaGoparopHasi padora 10 (Ha BbI0OP)
«O4uCcTKa BOJBI OT 3arPSI3HEHUI
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«Onpenenenre pH Boibl 1 €€ KUCIOTHOCTI
«OmnpeneneHne KeCTKOCTH BOJbI U CIIOCOObI
€€ YCTPAHECHUS»

JlaGoparopuasi pabora 11 (Ha BbIOOP)
«OOHapy»KeHUe HUTPATOB B IPOJIYKTAX
MIUTaHUS

«HMccnenoBanue MpoayKTOB MUTAHUS HA
HaJIM4YKe YTIeBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HaJIM4YKE yriIeBOA0OB (Kpaxmall,
TIJII0K03a, CaXapo3a)»

JlaGoparopHasi paéora 12 (Ha BbIOOpP)
«OO6HapyKeHre HeOpraHnYeCcKUX IpuMeceit B
npobax MoYBbD»

«Omnpenenenne pH BOJIHON BBITSKKH MOYBHI,
€€ KHCJIOTHOCTH U IIETOYHOCTU»

Paznen 9.2. UccnenoBanue u |JlaGoparopHasi padora 9. «OCHOBBI
XUMHYECKUN aHaln3 OOBEKTOB | 1a00pPaTOPHON MPAKTUKHU

TeXHOC(hephI JlaGopaTropHasi padora 10 (Ha BbIOOpP)
«OmnpeneneHne XJI0pua0B METOIOM
TUTPOBAHUA B TEXHUYECKON BOJE»
«OmnpeneneHne KECTKOCTH TEXHUUECKOM
BOJbI METOJIOM TUTPOBAHHUSI»
JlabopaTopHas padora 11. «Onpenenenue
COJZIEpKaHMs YTIIEKUCIIOrO ra3a B BO3AyXe
MOMEUIEHHUS 3KCIIPECC-METOIOM
JlabopaTopHas padora 12 (Ha BbIOOp)
«M3rotoBieHne Kpacok (mogo0op MUTMEHTOB
Y CBSI3bIBAIOIINX BEIIECTB)»
«HccnenqoBaHrue CBOMCTB BSKYIIMX BEIIECTB
Ha [IpUMeEpE TUIICa»

Oo6opynoBanue 1abopaTopun U pado4uxX MecT JJadopaTOpUU: MEH3YPKH,
MUTICTKU-KATICIbHAUIIBI, TEPMOMETPBI, MHKPOCKOII, JIYIbI, TPEIMETHBIE U
MOKPOBHBIC CTEKJIA, IUIAHIIETHl IS KamelbHBIX peakmuii, (uIbTpOBaIbHAS
Oymara, TIpOMBIBAJIKH, CTEKJISTHHBIE TIPOOUPKHU, PE3NHOBBIC MPOOKHU, (HOHAPHKH,
HAa0Op PEaKTHWBOB, CTCKISTHHBIC IMAJIOYKH, IITATUBBI JUIsi MPOOHUPOK; MEpHBIC
[IUIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JACIUTEIbHBIC MITHHIApUIecKre (50—
100 wut), cTynku ¢ nectukoMm, ¢apdopoBble YallKh, MUHLETHI, (UIBTPHI
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OyMakHble, BaTa, MapJis, 4YacOBbIE CTEKJA, AJIEKTPOIUIUTKH, JaOOpaTOpPHBIE
IITaTUBBI, CIIUPTOBBIE TOPEIKH, CIUYKH, MPUOOP [ MOJYyYEeHHs Ta30B (WU
nmpoOupka ¢ ra300TBOJAHON TpyOKOM), mepiKaTelu A NPOOUPOK, CKISHKU st
XpaHEHHUs PEaKTUBOB, pa3aTOYHbIE JIOTKU; XuMuyeckue ctakansl (50, 100 u 200
MJ1); IIMATENu; MUHIEThl; TUTEIbHbIE IIMIIbL; CEKYHIOMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 M) u mepHbIe K010b1 (25, 50, 100 u 200 mu), BoasHas 6aHs
(WM TepMOCTaT), CTEKJISIHHBIC MAJIOYKHA; KOHMYECKUE KOJIOBI Jj1st TuTpoBaHus (50
u 100 Mmi); MHAMKATOpHBIE MOJOCKH i omnpenenenus pH u cranmaptHas
UHAMKATOpHAs IIKala; YHUBEpCANbHbIM MHAUKaTOp; nunetku Ha 1, 10, 50 mn
(wmm po3zatopel Ha 1, 5 u 10 wmu), OrOpeTKH aJjisi TUTPOBAHMS, MEIUIIMHCKUE
mmpuubl Ha 100—-150 M1, mabopatopHble W/ Uiu aHATUTHYECKHE Beckl, pH-MeTphl,
CYIIWJIBbHBIN 1IKad, U ap. TabopaTopHOE 000PYI0BAHHUE.

[IpuBenem mnpumepsl Ta00OpPaTOPHBIX paboT Mo pazaeny 2 «XuMHUYEeCKHe
peakuun» u pazaeny 4 «CTpoeHre U CBOMCTBA OPraHUYECKUX BEIIECTBY.

Paznen 2. Xumuueckue peakuuu. Jlaboparopnas padora 1. «Peakuumn
THAPOJIN32)»

HasBanue Tembl Tema 2.2. «DneKTpOIUTHYCCKAS TUCCOIUAIINS U
WOHHBIA OOMEHY

PesynpraT oOyuenust | CocTaBisITh ypaBHEHHS XUMHUYECKHX pPeaKUuu
MOHHOTO OOMEHa C yYacTHeM HEOPraHMYeCKHX
BEIIECTB

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocsl 1151 A0MycKa K J1adopaTopHoii padoTte

a) cpopMyIUpyHTe 11eNb MIIaHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsSICHUTE, KaKO# MPOIECC HA3BIBAIOT TUAPOIH30M, KAKOW OH OBIBAET;

B)  OOBSICHHUTE, KaKh€  CYIIECTBYIOT  CIIOCOOBI  JIOKAa3aTelbCTBa
CYILIECTBOBAHHUSI THIPOJIN3a HEOPTAHUYECKUX U OPTAaHUYECKUX BEUIECTB;

') 00BSICHUTE, KaK COCTABIISIETCS] YpaBHEHUE THAPOIIH3A;

n) o0bsicHuTe, uro Takoe pH? Kak 3aBucuT maHHBIA MOKa3aTenb OT
KHCJIOTHOCTHU WUJIM OCHOBHOCTHU CPEJIbl pacTBOPA;

€) OOBSICHUTE XOJI BHITIOJHEHHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYeCTBEHHBIX
3a;ay;

) TIEPEUYNCIINTE OCHOBHBIC ACTIEKTHI COOJFOJCHHS TEXHUKH O€30MacHOCTH
pu paboTe ¢ arpeCCUBHBIMU peareHTamu (TUIPOKCU]T HATPUSA).

2. IlpoBeneHne ONbITOB

OoOopynoBanue u nmocyaa PeakTuBbI
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1. CrexnsiHHBIE TPOOUPKH 1.  PactBop NaOH
2. lllratuB nus npoOUpok 2. PactBop Na»SO4
3. PactBop AICI3
4.  PactBop Na,COs
5. PactBop Cu(OH);
6. KucioTHO-OCHOBHBIN HHANKATOP

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocs! u 3a1aHus

3apanue Ne 1. B Tpex npobupkax noju
HOMEpPaMU HaXOJISITCS PACTBOPHI TPEX
coJiei: XJIopH/ia aJlOMUHUSA, CyJib(aTa
HaTpusd, kapOoHaTa Hatpus. He
NOJIB3YACH IPYTUMU PEaKTUBAMH,
OTIPEJICITUTE COCTaB KaXKI0M
IPOOUPKH.

1. 1aTh 0OBsiICHEHNE TTPOBEIEHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHHUS PEAKIUM,
POTEKAIOIINX B MPOOUPKE B
MOJIEKYJISIPHOM Y MIOHHOM BHUJaX.

AJITOPUTM NIPOBeAeHUsT OnbITa Ne 2

Bonpocsbl u 3a1aHus

3apnanme Ne 2. Uto npousonaer, eciu
OXJIAIUTH PACTBOp KapOOHATa HATPUS
WM 100aBUTH K HEMY THIPOKCHU]T
HaTpus?

1.1. Hanmute B mpobupky 1-2 mu
pacTBopa KapOoHaTa HATPUSI.

1.2. OnyctuTh NpoOUPKY B CTAKAH C
OYEHb XOJIOJTHOW BOJAOU MU CHETOM.
1.3. IIpoBepuTth cpeny pacTBopa npu
MOMOIIN KUCIOTHO-OCHOBHOTO
WHJIMKATOpA.

1.4. 1o6aBuTH K pacTBOpy KapOoHaTa

1.Kakoi nHAMKATOp Jy4llle
UCII0JIb30BATh AJISI ONPEETICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOLIUE
YpaBHEHHUSI XUMUYECKUX PEAKIIUil, B
MOJIEKYJISIPHOM U MOHHOM BUJIAX.
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HaTpug TMAPOKCHUA HATPHA.

AJITOPUTM NpoBeieHus onbIiTa Ne 3

Bonpocs! u 3a1aHus

3ananue Ne 3. [Ipo6yieMHBII OIIBIT.
1.1. B ogHy poGupKy ¢ pacTBOpOM
cynbdara menu (1) mpunuth pacTBop
TUIPOKCUIA HATPHUSL.

1.2. Bo BrOpyto nmpoOupky ¢
pactBopom cyinbdara meau (II)
OPWINTH PAacTBOP KapOOHATa HATPHSI.
1.3. CpaBHUTH 1IBET 00paA3YIOIINXCS
OCAaJIKOB.

1.4. O6patuTh BHUMAaHKE HA
BBIJIEJIEHUE Ta3a B OJTHOU U3
POOHPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIIEIISITHCS OTOT raz?

1.6. IIpoBepuTh KaUeCTBEHHBIN
COCTaB ra3a ropsilen JIy4uHKOM.

1.7. OOBACHUTH IPOUCXOASAIIECE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHHS] XUMHYECKUX PEaKIIUid, B
MOJIEKYJIIPHOM U MOHHOM BHU/IAX.

AJITOPUTM NpoBeAeHUs onbiTa Ne 4

Bonpocsbl u 3a1anus
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3amanue Ne 4. [Ipo6ieMHBII OMBIT. 1. OOBSICHUTH TPOUCXOIAIIEE SIBICHUE.
1.1. K pactBopy xnopuna antoMuHus | 2. COCTaBUTh COOTBETCTBYIOIIUE
MPWIATH PACTBOP KapOOHaTa HATPUA. | ypaBHEHUS XMMUYECKHUX PEAKLUH, B
MOJIEKYJISIPHOM U MOHHOM BUJIAX.

3. OTBETUTH HA BOIMIPOCHI.

JIns yero B MEAUIIMHCKON IPAKTUKE
UCIIOJIB3YIOT PacTBOP MUTHEBOM COMBI
JUIS1 TIOJIOCKAHUS TPY BOCTIAJIUTENIBHBIX
3a0oneBanusx ropaa? Kakosa poib
ruapoausa B npupoae? [louemy pactsop
MbLIa IIEHUTCA B Boje?

3. O6paboTKka pe3yabTATOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBHE IIOJYYCHHBIX PE3YJIHTATOB THUIIAM
ruaposnsa. Caenarb COOTBETCTBYIOIINE BBIBOJIBI.

2. CdopmynupoBaTh BBIBOALI O 3aBUCUMOCTH THIA THUIAPOJM3A U
KHUCJIOTHOCTH CPEJIbI pacTBOpA.

Paznen 4. CrtpoeHue M CBOIiCTBA OPraHUYeCKMX  BellECTB.
JlaGoparopHas padora 3. «IlosyueHne 3TUIeHA U U3yYeHHE €ro CBOMCTB)

HasBanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COeIMHEHUI
PesynbpraT oOyuenust | YcraHaBiuBaTh 3aBUCHUMOCTD busuko-

XUMHYECKUX CBONCTB OPraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocwhl 111 AomycKa K JjadopaTopHoii padorte

a) cpopMyIUpyHTe e MIAaHUPYEMOTO IKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHUYECKHUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSCHUTE, KaKUMU XUMHUYECKHUMH CBOMCTBaAMHU 0O0JaJalOT BEIIECTBA
JAHHOTO KJlacca, KaKUe KayeCTBEHHbIE peakuuu [JJs UX OOHapyXeHus
UCIIOIb3YIOTCS;

') 00BSICHUTE, KaK MOKHO TIOJIYYHUTh BEIIECTBA JAHHOTO KJlacca COCTMHECHUN
B 1TA0OPATOPHBIX YCIOBUSAX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS TOTYICHUS Ta30B;

€) MEepPEeUYUCIUTE OCHOBHBIE ACIEKThI COONIOJEHUS TEXHUKH O€30MacHOCTU
npu pabore c¢ JIBX (3TuioBBII cOUpT), arpecCUBHBIMU peareHTamu
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(KOHIIEHTPUPOBAHHASI ~ CE€pHAasi  KUCJOTa), HarpeBaTeJdbHBIMU  NpuUOOpamMu
(ciupTOBKA).
2. IIpoBeneHue ONBITOB
Ob6opynoBanue u nocyaa PeakTuBbl
1. CrexnsiHHBIE TPOOUPKH 1. Konuentpuposauusiii pactBop H2SO4

2. lllratuB nus mpoOUpok 2.

OTUIIOBBIN CIIUPT

3. CnuproBKa

3. PactBop KMnO4

4. Couyku

4. bpomHas Boja

5. Tlecok

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocsl u 3aganus

1. Tlony4nuTh 3THIIEH AETUIPATALUEN STHIIOBOTO
crnupTa, 0OHAPYKUTh €T0, U3yYUTh €r0 CBOMCTBA.
1.1. B npoGupky HaIuTh 2—3 MJI 3TUIIOBOTO CITHPTA
U OCTOPOXKHO 100aBUTH 6—9 Mt
KOHLICHTPHUPOBAHHOM CEPHOU KUCIIOTHI. 3aTEM
BCBINIATh HEMHOT'O MTPOKAJIEHHOI'O MecKa (IECOK WIH
MEJIKHAE KYCOYKH MeM3bl BBOJST JJI TOTO, YTOOBI
NPE0TBPATUTH TOTYKH JKUJAKOCTH MPH KUIICHUH).
3aKpeITh TPOOUPKY MTPOOKOH C TA300TBOTHOM
TpyOKO#, 3aKpENUTh €€ B MITATHBE U OCTOPOKHO
HarpeTh coepxumMoe mpooupku (puc.l)

Br,  KMnO,

1. YUTto mpoucxoauT B
npobupke? Uto
HaOroaere?

2. K xkakomy TUIy
XUMHUYECKUX pPEaKIU
OTHOCSITCSl ATH
npornecchl? Kak
Ha3bIBAIOTCA?

3. Kak meHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM miaMeHem
ropurt 3tuseH? [Touemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOIINX
MPOLIECCOB.
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1.2. OcTOpOKHO, pPABHOMEPHO HAarpeTh CMECH.

1.3. B apyryto npoOupky Hazueite 2—3 mi
pa30aBIEHHOr0 pacTBOpa MepMaHraHaTa Kajius, u
MPOITYCTUTE Yepe3 HETo ras.

1.4. B Tpetbto npoOUpKy HaIuTh 2—3 M OpOMHOM
BOJIbl, OITYCTUTh Fa300TBOJHYIO TPYOKY A0 JTHA ATOU
MPOOUPKHU U IPOIYCTUTH Yepe3 OPOMHYIO BOY
BBIJICIIAIOIIMANCS Ia3.

1.5. BeiHYTh ra300TBOIHYIO TPYOKY U3 pacTBOpa U
NOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOJIKEUb
BBIIEIISAIOIIUICS Ta3 (puc.2).

C,H;0H (aTuuo-
BBI# CITMPT)

H,SO;

3. O6paboTKa pe3ybTATOB ONBLITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOIYYEHHBIX PE3YyJIbTAaTOB CIIOCOOAM
NOJIYYEHUsI HENPENENbHbIX YIJIEBOAOPOAOB psiAa 3TwieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINU BBIBOJ.

2. ChopmynupoBaTh BEIBOJ O (PU3UKO-XUMUYECKUX CBOMCTBAX ITUJICHA.

3. ChopmyupoBaTh BBIBOJ O CIIOCO0AX OOHAPYKEHUS dTUIICHA.

2.2. OueHoO4YHBbIEe CPeACTBA PY0EKHOr0 (TeMATHYeCKOro) KOHTPOJS IO
AUCUMILTHHE «XHMMD»

PyOexnpiii  (TeMaTWyeckwii) KOHTPOJb MO JAWCIHUIUIMHE  «XHAMHS
MPOBOJMUTCS B JOpME KOHTPOJIBHBIX palbOT MO paszjenaM OCHOBHOIO MOJIYJs Ha
OTJICTBHBIX 3aHATHSIX, KEMCOB U y4€OHO-MCCIIEI0BATEIHCKUX TIPOSKTOB.

2.2.1. KonTpoabHbIe paboThI 10 pa3aeaam

KontponbHbie pabOThl MO XUMHUM KaK OIEHOYHBIE CPEACTBA PYyOEKHOTO
KOHTPOJIA 3aBEPIIAIOT HU3ydYeHUE | miam 2 TeMaTU4YeCKUX pPa3ZieIOB OCHOBHOTO
MOJTYJISI.

Pazgen 2. Xumuuyeckue peakuuu. KonrposabHass padora «CrpoeHue
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BellleCTBA M XMMHUYECKHUE PeaKum)

KontponbHas paboTa coIepKUT YEThIpe BUA 3aIaHUI:

1. 3agaun Ha cocTaBlIeHHE XUMUYECKUX (DOPMYJT JIBYXAaTOMHBIX COEIUHEHUI
0 MX Ha3BaHUIO.

2. 3ajaun Ha COCTaBJICHUWE YPaBHEHUMN peaKIMil: COeAMHEHMs, 3aMEIICHMS,
pasnioxkeHus, oOMEHa M peaklui ¢ YydacTHeM KOMIUIEKCHBIX COCIMHEHUMN;
OKHUCJIMTEbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

3. 3agaHusa Ha COCTABIICHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKIUN TMAPOIU3A
COJIEH, YCTAHOBJIEHUE U3MEHEHUS KUCIIOTHOCTU CPEBI.

4. 3agauM Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHUK MO YpaBHEHUSIM
XUMHYECKUX PEaKUUid: MaccOBOM WM OOBEMHOM JOJMM BBIXOJA NPOAYKTa
pEeaklUud COEIUHEHUS OT TEOPETHUYECKHM BO3MOKHOTO; OOBEMHBIX OTHOILIECHMM
ra3oB; KOJIMUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu; Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOJYKTA PEaKlMu, €CIH OTHO
U3 BEIIECTB JaHO B BHUJE pPACTBOpPA C OIPEIEICHHOM MacCOBOM J0Jei
PacTBOPEHHOI'O BEILIECTBA.

Paszgen 3. CrpoeHne M CBOHWCTBA HEOPraHMYeCKMX BelIeCTB.
KonTposbHast padora «CBOHCTBAa HEOPraHMYECKHUX BeleCTB)

KonTtponpsHas paboTta conepKuT Tpu BUA 33 JaHUM:

1. 3amaun Ha pacueT MaccoBOW JOJU (MacChl) XUMHUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

2. [IlpakThueckue 3aJaHug MO KiIacCUPUKALMK, HOMEHKIAType U
XUMHYECKUM  (opMyJiaM HEOPraHWYeCKMX BEIIECTB pPa3IUYHBIX KJIACCOB:
ONpEeNIeNICHHE KJlacca HEOPTraHWYECKUX BEIIECTB, Ha3bIlBaThb HEOPraHUYECKHUE
COEIMHEHUS MO MEXKAYHAPOAHON U TPUBUAJIBHON HOMEHKJIATYPE MO XUMUYECKUM
dbopmynam.

3. 3amaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUYECKHX PEAKUUA C y4acTHEM
MIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUOB METAJIJIOB, HEMETAILJIOB
1 aM(pOTEPHBIX JIEMEHTOB; HEOPTAHMYECKUX KUCIOT, OCHOBAaHUN M aM(POTEpHBIX
TUAPOKCUAOB, HEOPTraHUYECKUX COJIeH, XapaKTEepU3YIOIIMX WX CBOWCTBA H
CIIOCOOBI MOTYYEHUS.

Pa3nen 4. CTpoeHue u cBOiicTBa opraHnyeckux BemecTs. KoHTpoabHas
pabora «CTpoeHHe U CBOMCTBA OPraHUYECKUX BelIECTB)

KontponbHas paboTa COCTOUT U3 MSATU BUAOB 3aJIaHHI:

1. 3amanus Ha COCTaBJICHHME Ha3BaHUW OPraHUYECKUX COCAUHECHHH II0
XUMUYECKUM GopmyliaM (B T.4. CTPYKTYPHBIM) C UCIOJIb30BAHUEM TPUBUAILHON
WA MEXIYHAPOIHON CUCTEMAaTUYECKOW HOMEHKIATYPBI.

2. 3aaHusl Ha COCTABIICHHUE MOJIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (popMyT

OpPraHn4CCKHUX BCHICCTB OTACIBHBIX KJIACCOB I10 MX HA3BAHWAM B COOTBCTCTBHM C
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MEXKIYHAPOIHOW HOMEHKIATYPOH.

3. 3agauu Ha oOmpeAeNeHHe MNpPOCTeIe (OopMysnbl OpraHu4ecKon
MOJIEKYJbI, UCXO/S U3 2JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBICHHE YpPAaBHEHUM XUMHUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XMMHYECKUE CBOMCTBA C yYETOM MEXaHU3MOB MPOTEKAHUS
JaHHBIX pEaKIU M TEeHEeTHMYECKOW CBS3M OPraHUYECKUX BELIECTB pPa3HBIX
KJIACCOB, B T.4. IEMOYKH MPEBPALIECHUM.

5. PacyeTHble 3aaun 110 YpaBHEHUAM pPEAKLUN C YYaCTHUEM OPraHUYECKHUX
BEUIECTB.

Paznen 5. KuHernueckue M TepMoAHMHAMHMYECKHE 3aKOHOMEPHOCTH
NPOTEeKAaHUs XMMH4YecKHX peakuuil. KonTpoabHas padora «CkopocTh
XHMHU4YECKO peaklui U XUMHU4YecKoe PABHOBeCHE»

KoHTponbpHas paboTa COCTOUT U3 TPEX BHUJIOB 3a1aHHI:

1. PacueTHble 3a1a4i HA U3MEHEHUE CKOPOCTH XUMHUYECKUX B 3aBUCHMOCTHU
OT KOHLIEHTPAIlMU PEarupyronrX BEeIECTB U TEMIIEPATYPHI.

2. 3amauM Ha pacyeTbl TEIUIOBBIX A(M(PEKTOB XUMHUYECKUX pEeaKkuuid u
ompejieNieHre  Tuma  peakuuu (Mo temioBoMy  3ddexTy: 9IK30- U
SHAOTEPMUYECKHE).

3. 3amanus Ha npumeHeHue npuHuuna Jle-Illatense a1 HaxoXIEHUS
HAIPABJICHUS] CMEILIEHUS PAaBHOBECHUS] XUMHUYECKOW Peakiuu U aHaiu3 (pakTopos,
BJIUSIIOIINX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

Paznen 6. IucnepcHbie cuctembl. KoHTposbHasi padora mo Teme
«/lucnepcHble CHCTEMbI»

KonTtponbsHas paboTa COCTOUT M3 ABYX YaCTCH:

1. 3amaun HA MPUTOTOBJICHUE U PACUET KOHIIEHTPALMU pacTBOPOB (3 3amauu
Ha pacTBOpeHHE, pa30aBlieHUEe, CMEITMBAHUE PACTBOPOB).

2. 3ajgaHus Ha JUCIEPCHBIE CHUCTEMBI, HUCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHOM JIEATEIbHOCTH YEJIOBEKA (B BUJI€ TECTOBBIX 3aIaHUN).

[TpuBenem npuMepsl 3a1aHU KOHTPOIBHOUM paboThl Mo Teme «CTpoeHue u
CBOICTBA OPraHMYeCKHX BelIeCTB», KOTOpas IPOBOJUTCA IOCIE H3y4YEHUS
oOydJaromumucs pasuena 4.

ITo utoram mu3yudenus pasznena 4 «CTpoeHHe M CBOMCTBA OPraHHMYeCKHX
BelecTB» o0ydJaroniuecs OyayT ClIOCOOHBI:

—  ONpEeleNsaTh NPUHAMIECKHOCTh BEUIECTB K PAa3IMYHBIM  KJIaccam
OpraHUYECKUX COEAUHEHUI; TOMOJIOTH U U30MEDPBI;

— Ha3bIBaTh U3YUYEHHBIE BEIECTBA MO «TPUBHAIBHON» WU MEXyHAPOIHOM
HOMEHKJIATYPE;

— XapakTepU30BaTh CTPOCHUE M XUMHUYECKHE CBOMCTBA HW3YYEHHBIX

OpPraHUYECKUX COCIMHECHUN;
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— 0OBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHUS;

— MPOBOJIUTH BBIYMCIICHUS IO XUMUYECKUM (HOpMYJIaM U YPaBHCHUSIM.

Tematrueckuil KOHTPOJb OCYIIECTBIsICTCS METOI0M TecThupoBanus (I) mmm
B (hopMe MUCBMEHHOM paboThl, BKIIOYAIOIIECH MPaKTUYECKUE 3aJlaHusl U 3aJ1auu
().

IIpuBeaeM npuMep KOHTPOJIbHOM padoThbl B GOopMe TECTOBBIX 3aJaHUI
(.

1. BemecTBo, cOCTaB KOTOPOro BBIpa)keH MOJIeKyssipHO (popmymoit C3Hg,
OTHOCHUTCS K KJIacCy:

1) apenb1

2) ajKaHbl

3) anKeHsbI

4) anKuHBI

2. HasBanue Bemectsa, hopmyia kotoporo: CHs-CH(CH3)-CH2-CH2-OH

1) 6yranosn-2

2) neHTaHoJ-2

3) 2-meTrnOyTaHoI-4

4) 3-metunoyTanon-1

3. BemectBo, umeroniee popmyny CH,=CH; na3siBaeTcs:

1) Tonyon

2) 3TUJIEH

3) rauuepuH

4) mpomnaHo

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMUOHOBAS KUCIIOTA, UMEET (popmyy:

1) CoHsOH

2) (CHz)2NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jluig ankaHoB XapakTepHa peakius:

1) npucoenuuenus Hp

2) XJIOpUPOBAHHUSI HA CBETY

3) obecuBeunBanms pactBopa KMnO4

4) nonuMepuzanuu

6. MetaHon pearupyer c:

1) Hatpuem

2) Bogoit

3) BojmopoaoM

4) meTaHOM
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7. YKCyCHasi KUCIIOTA BCTYNAET B PEAKLIMIO C:

1) AgNOs3

2) NacCl

3) N&2C03

4) H,0O

8. BepHbl 11 yTBEpKACHUS:

A. AMMHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TONBKO A

2) BepHO TONBKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEPHO HU OJTHO U3 YTBEPKICHUIM

9. YpaBuenune xumuueckoit peakiuu CoHg+Clo—CoHsCIHHCI siBnsercs:

1) peakiueit 3aMelIeHus, MPOTEKAIOIEH MO paJuKaIbHOMY MEXaHU3MY

2) peakuuei MpUCOECIUHEHUS, MPOTEKAIOLIEH M0 PAIUKAITBHOMY MEXaHU3MY

3) peakiueit 3aMeIeHus, MPOTEKAIOIe 0 HOHHOMY MEXaHU3MY

4) peakuuei MPUCOECIUHEHUS, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsiHOTO 3epKajia» (C aMMHAYHBIM PacTBOPOM OKCH[A
cepeOpa) BCTyIaeT:

1) aTaHon

2) TIIIOKO3a

3) rauuepuH

4) xkpaxmai

11. YcraHoBUTE COOTBETCTBHE MEXKAY HA3BAaHHWEM BEIIECTBA U KJIACCOM
(Tpy1oii) OpraHuYeCKUX COCAMHEHUM, K KOTOPOMY(-0ii) OHO MPUHAJICKUT.

HazBanue BeriectBa

A) CH3COOH

b) CHs-CH,-CHs3

B) CH,=CH-CH,-CH3

I') CHs-CH,-OH

Knacc oprannuecknx coeITMHEHHI

1) oAHOATOMHBIEC CITUPTHI

2) yrieBoabl

3) kapOOHOBBIE KMCIIOTHI

4) apoMaTUyeCKue yrieBo10POIbl

5) HenpeneapHbIE YIIIEBOJOPOAbI

6) npeneabHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpaleHui

1500°C Cakt +Bn>
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CH4 — Xl — 0eH30I — Xz

BemecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISFOTCS

1) anetunen

2) aTUNeH

3) 6pomOen30

4) xnopOeH301

5) dbenon

6) MUKJIOTeKCaH

13. Onpenenure MoJieKyasipHy0 (opMysy BemecTBa, coaepxariero 37,5%
yriepona, 50% xucnopoaa u 12,5% Boaopona. OTHOCHTENbHAS NIOTHOCTH MApOB
ATOTO BEIlleCTBa M0 BOJAOPOAY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Ckonpko JUTPOB BoOjOpojaa moTpeOyercs mist obpasoBanus 10,2 T
STUJIOBOTO CHUPTa W3 aleTalbJeruaa, €CJId BBIXOJ TPOJAYKTa peakIuu
coctasisier 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBenem npumep 3aaaHuii AJs1 MUCbMEHHOW KOHTPOJBLHOH PadoThI
().

1. JlaliTe Ha3BaHUS OPraHUYECKUM COEJUHEHHSIM MO XHUMHUYECKUM
dbopMynam ¢  HUCHOJB30BAaHMEM  TPUBUAIBHOM WU  MEXIYHapOIHOM
CUCTEMATHYECKON HOMEHKIIATYPHI:

a) CszOH

6) (CHz):NH

B) CH3-CH(NH,)-COOH

r) CsHoN

I[) CH3CH2HC:O

e) CsHsCH,OH

2. CocraBbTe TMOJHBIE U COKpAIIEHHBIE CTPYKTypHbIE  (HOPMYJIIbI
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB MO MX HAa3BAHUSIM B COOTBETCTBUHU C
MEXIYHAPOJIHOW HOMEHKIATYPOU:

a) METUJI0EH301

0) aHUITUH

B) 3-MeTUnOyTaHaib
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T') UKJIOT€KCEH

n) 6yranuen-1,2

e) 2-meTwinponaHon-1

K) OyTuH-1

3) aMUHOYKCYCHas KUCIIOTa

3. CocraBpTe YypaBHEHUS XUMHYECKMX PEAKIMH COIJIACHO CXEMeE
IIPEBPALLCHUN:

1500°C Cakrt +Br;

CHs — X1 — Xo — X3

VYKaxxuTe TUI U MEXaHU3M peakliy, Ha30BUTE 00pa30BaBIIMECs BEIIECTBA.

4. Onpenenute MOJEKYJIIpHYIO (OpMyJy BellecTBa, cojaepxkamero 37,5%
yriepoaa, 50% xucnopoaa u 12,5% Boaopoaa. OTHOCUTENbHAS NIOTHOCTH MApOB
ATOTrO BEIECTBA MO BOJAOPOAY paBHa 16.

5. CKOJIBKO JUTPOB BOJOpoaa moTpedyercs s oOpazoanus 10,2 1
STUJIOBOTO CHOUPTAa W3 aleTalbleruaa, €cld BBIXOJ NPOAYKTa pEeaKUUH
coctaBisieT 80%?

2.2.2. Keiicbl

Keiicel ncnonp3yroTcsi B KayecTBE OIIEHOYHOTO CpEACTBa B paszgene 8
OPUKIAOHOTO  MOJYJIsS, MX  COJEpXKaHUE  OHpefensiercai C  Y4EeTOM
npodeccuoHaIbHOM HampaBIeHHOCTH oOpa3oBaTenbHOM mnporpammbel  CIIO.
[TpuMepbl BO3MOKHBIX TEM KEMCOB:

1. ToTtemyneHue KiauMata M BBICBOOOXKIEHHWE Ta30BBIX THUAPATOB CO JHA
OK€aHa.

2. bynyiue marepuaisl A aBua-, MallliHO- U IPUOOPOCTPOCHHUS.

3. HoBble MaTepuanbl 1151 COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PAaCTUTEIbHBIX IPENApaToB.

5. XMMHUYECKHE JIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bogoponnast snepreTuka.

[TpuBenem npumeps! keiico nmo xumuu (aBrop ['omy6eBa Unna bopucosHa,
yauTenb xumun, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B :KM3HH YeJI0BEKa»

B Snonun oO0bennHeHHbIMU criiamMu HallmoHanbHOTO MHCTUTYTA 3I0POBBS
u [lpedekrypHoro ynmBepcurera CuA3yoKH OBLIO TIPOBEIECHO HCCIIECIOBaHUE.
VYueHble BBISICHUJIM, YTO €CTECTBEHHBIC OPraHUYECKUE BEIIECTBA BCTYNAIOT B
PEaAKINIO C XJIOPUPOBAHHOM BOAOW M3-TIOJT KpaHa, 00pa3ysl OMAaCHBIE COCTMHCHHS,
KOTOpPBIE MOTYT CIIY’KHTh MPUYMHOMN paka. Takue coeMHEHUsT Ha3bIBalOTCS MX,
TO ecTh «MyTareH ukc» unm «HemsBecTHbIN MyTaren».
3amaHus:
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1. Tlpennoxkute cmocoObl YMEHBIICHUS $JIOBUTOTO BIMSHUS XJIOpa B
MUTHEBOM BOJIC HA OPTraHU3M YEJIOBEKA.

2. Vcxoas u3 cBOeH )KM3HEHHOM NPAKTUKH, MPUOITU3UTEIBHO pacCUnTaNTE,
CKOJIbKO XJIOPUPOBAHHOM BOJIBI BBl HCIIOJB3YeTE€ B TEUEHHUE JIHS U JJISI KaKUX
uenen?

3. Kakue opranbl yenoBeka OoJibllle BCETO CTPANalOT OT BO3JECUCTBUS
xJjiopa?

4. Kak BnusieT XJIOpUPOBAaHHAS BOJA HA YEJIOBEKA MTPU KYITaHUU ?

5. Haligute nomonHUTENbHYIO UWH(OpMaIMIO O 3amMeHe XJopa Ipu
00e33apakMBaHUU BO/IBI.

6. Uccnenyiite pa3auyHbie TOBAapbl OBITOBOM XHMHH B CBOEM JIOME.
CocTtaBbTe CIUCOK XJIOPCOAEPKAIIUX COCTUHEHUHN, YKAKUTE MEPhI 0€30MaCHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «BogopogoMo0uiun — mar B Oyayuiee»

Asromobunu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX AJIEMEHTaX
e3nat o jpoporam EBpomnel ¢ 2009 rona. B 2011 rony Honda npucoenunmiacey k
eBporeickoMy mapTHepcTBYy dKoioruuHoi sHepruu (Clean Energy Partnership),
1ocjie 4ero BbIBEJAa HA MEPBbIM IUIaH MPOU3BOJACTBO SKOJOTHYECKH YHUCTHIX
aBromoOmneil. A Ha Ilstom MockoBckoM MexayHapoaHoMm aBTocasione BA3
IpeJICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 0ajuioHaMu BOAOPO/IA U KUCIOPOa.

3amaHus:

1. Tlowemy MHOrME aBTOMOOWJIBHBIE KOMIIAHMU  pa3pabaThIBAIOT
aBTOMOOMIIH, paboTaroIKe Ha BOJOPOJTHOM TOTUIUBE ?

2. Kak BBIXJIOIHBIC Ta3bl aBTOMOOWICH, pabOTAIONIMX HA YIJIEBOJIOPOJIHOM
TOIUTMBE, BIUAIOT Ha 3JJOPOBhE YeTIOBEKA?

3. Kakwne «+» 1 «—» BBl BUAUTE y BOJIOPOIOMOOUIICH ?

4. HaiiguTe NONMOMHUTENBHYIO HHPOPMAIIHIO 00 UX YCTPOMCTBE.

5. Ecnm B Bamedl cemMbe WM y BalldX 3HAKOMBIX €CThb aBTOMOOWIIH,
MOJICUMUTANTE, CKOJIBKO MPHUOIU3UTEIBLHO JUTPOB OCH3MHA, Ta3a M KaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa v B KAKOM KOJIHMYECTBE MOTYT HaXOJHUTHCS B BBIXJIOIMHBIX
ra3zax BallluX aBTOMOOUJEH?

2.2.3. YueOHO-HCC/Ie10BATEIbCKUN MPOEKT

VY4eOHO-uCCIe10BATEIBCKHUM MPOCKT SBISICTCSI OCHOBHBIM CIIOCOOOM OIEHKH
pe3ynbTaToB 00y4YeHUS, CPOPMUPOBAHHBIX Y OOYUAIOMMUXCA B XOAE OCBOCHUS
NPUKJIAAHOTO MOyl Xxumuu B pasaenax 9.1. m 9.2. HccnepoBanume u
XUMHUYECKHM aHamu3 00BeKTOB Omocdepsl/TexHochepbl (C ydeToM Oymyiien
npo¢eCCUOHATLHON JIEATEeIbHOCTH).
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[IpuBenem mnpumep MPOEKTHOTO 3ajJaHus, paboTa HaJa KOTOPHIM
HAYMHAETCS C Hauajla pasjielia, a JIeTAIbHOE BBIMIOJHEHUE 3aJlaHUM B TpyIIax u
opopmIIeHHE PE3YJIbTATOB MPOCKTHON JEATENbHOCTA TMPOU3ZBOJIUTCS B KOHIIE
M3YyYEeHUs pas3zena.

O6mass Tema mpoeKTa, MNpUBEACHHAs  HUXE, B  JaJbHEUIIeM
JEKOMIIO3UpyeTcsi 1Mo (paceTHOMY MPHUHIIUIY B 3aBUCUMOCTH OT TOJIy4aeMOM
oOydJaromumMucs: crienuanbHOCTH (Tpodeccun), a TakKe Kaxaas Tpymnna MOXKET
paccMoTpeTh Oojee yIrIyOJIeHHO OJWH U3 00s3aTENbHBIX COACPKATEIBHBIX
KOMITOHEHTOB (ITOJIT€M) MPOEKTA.

Ha3panue mnpoekTa: cocTaBlieHHWE MPOEKTa I[BETHUKA/Caaa/oropoaaMm B
3aBUCHUMOCTHU OT COCTaBa MPOAHATU3UPOBAHHBIX MMOYB.

IIpo6nema wuccaegoBaHuMsi: ONpEACICHUE BO3MOXHOCTH  Pa30MBKU
[[BETHUKA B COOTBETCTBUU C JAU3AMHEPCKUM 3alPOCOM M HEOOXOJAMMOCTH
aJlanTaliyd TU3aiHEePCKOro MPOEKTa K MOYBEHHBIM U KJIMMATHYECKUM YCIIOBHUSIM
HAa OCHOBAaHMHM WCCIIEOBAHUS XUMUUYECKOTO COCTaBa IOYB MPEIJI0KEHHOTO
ydacTKa.

Ilear mnpoekTa: oOmpeAciIWTh BIMSHUE XUMHYECKOTO COCTaBa IOYB Ha
IPEMJIOKEHHOM YYacTKE Ha AacCOPTUMEHT pAacTEeHUW, PEKOMEHJOBAaHHBIX K
MocaJiKe Jisl pean3aliy BEIOPAaHHOTO AM3aHHEPCKOTO MPOEKTa.

3amayu npoekra:

1) uccnenoBaTh XMMHUUYECKUN COCTaB, CTPYKTYPY, KHUCIOTHOCTH IOYBHI Ha
IPENJIOKEHHOM YUYaCTKE;

2) ucclie1oBaTh MHCOJIALMIO OTBEIEHHOTO JJISl IIBETHUKA YYaCTKa;

3) mpemIoKUTh MEphl MO YIYYIIEHHUIO KayecTBAa IMOYBBI IIYTEM BHECEHHS
pPa3sTUYHBIX YAOOpPeHH W 100aBOK Ha TMPEMIOKEHHOM YYacTKe B cllydae
HEOOXOIUMOCTH;

4) ompeAenuTh ACCOPTUMEHT PACTEHUN B COOTBETCTBUU C BBISIBICHHBIMU
0COOEHHOCTSIMH MCCIICTOBAHHOTO yYacTKa U TU3AHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCAIOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U IMyOJIMYHO MPEICTABUTH MPE3CHTAIMIO TI0 TEME MTPOEKTa B
KOMaHJIE.

Pe3yabTaThl 00yUeHUs:

— OIpeAensTh MEepeueHb HEOOXOIUMBIX HCCIECIOBAHUN XUMHUYECKOTO
cocTaBa IOYB M y4yacTKa JUISI COCTaBJICHUS WIM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTA IBETHUKA;

— ONHUCHIBaTh 3aBUCUMOCTb AaCCOPTMMEHTa pacTEHUW OT KadecTBa
MPEJIOKEHHON MOYBHI AJ1s1 O0YCTPOMCTBA IIBETHUKA;
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— CIIOCOOHOCTH HMCIOJIb30BATh COBPEMEHHBIE CPEJICTBA TOKCKA, aHAIU3a U
UHTEpIpeTaluu  UHPopMauu, U  HUHPOPMALMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHMSI 337124 npodeccroHanbHol aesrenbHocT (OK-2);

— cocoOHOCTh A(PPEKTUBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJIJICKTUBE
u komanje (OK—4).

Pe3yabTaT NpoeKkTHOI padoThl 00y4aKIIerocs:

— MakeT / BujeoMaTepuall / meyaTHele cpeactsa / 3D-Moaenu KOCMUYeCKOM
TEXHOJIOTHH; TIPE3CHTAIUsl Pe3yJIbTaTOB HCCIEIOBaHUS Ha MPO(ecCHOHATBHBIX
KOHKYpCax.

dopma npeAcTaBICHUS Pe3yJIbTATOB POCKTHOM padoThI:

— 3aluTa TPOEKTa C HUCMOJB30BAaHUEM CPEJCTB BHU3yalM3allud U
JIEMOHCTpaIuu npoaykra ( / Makera / Bumeomarepuania / medyatHoix cpeacts / 3D-
MoeNH (MPY HAJTUYUN ).

Bo3Mo:kHBIE BApHAHTHI TEM MPOEKTOB:

1. UccnenoBanue cocTtaBa MHUHEPAIBHOW BOJBI M PEKOMEHIAIUU TI0 €€
UCITOJIb30BAHMUIO.

2. HccnenoBaHue pa3pyliaromiero JCWCTBUA MOPUPOJHOM BOABI Ha
CTPOUTEIIbHBIE MATEPUAIIBI.

3. CocraBneHue npoeKTa IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT COCTaBa
IPOAHAIIM3UPOBAHHBIX IIOYB B COOTBETCTBUHM C JU3AMHEPCKUM 3alpOCOM
(MOHOXpOMHBIM  I[BETHHUK,  I[BETHUK  OJIHOJIETHUKOB, = MHOTOJIETHUKOB,
JNEKOPATUBHBIA OrOopoA U JIp.).

4. CocraBneHue cOaJaHCHPOBAHHOTO MEHIO Ha JeHb (HEIeNl) B
3aBUCUMOCTH OT COAEPXKAHUS XUMUYECKHMX MAaKpO U MHUKDPOSJIEMEHTOB B
IPOJYKTaX MUTAHUS.

5. UccnenoBanue kayecTBa MUTHEBOU BOJBI.

6. HccrnenoBanue mpoO BOJOMPOBOAHONW BOABI HAa MPEAMET YCTPAHCHHS
AKECTKOCTH.

7. YcTpaHEeHHE KECTKOCTH BOJBI B CEIILCKOXO3SIMCTBEHHOM JIESTEIIbHOCTH.

8. KoHTpoJib KauecTBa TEXHMYECKON BOJIBI PA3HBIX BUJOB B COOTBETCTBHUU C
Merogukamu o 'OCT.

9. Co3nlanuie N1eKOPAaTUBHOMN MITYKATYPKHU.

10. IIurMeHTBI B U3JEIIHUSAX U3 CTEKJIA.

11. HccrmemoBanue pa3pyliaromiero ACHUCTBUS BOJbl Ha CTPOUTEIbHBIE
MaTtepuarbl.

12. Onenka cocTositHus BO3ayXxa pabouel 30HBI CHElUanucTa (TeXHOJIOra,
CTpoUTENss M T.I., C Y4eTOM o0OJlacTh NPO(PECCHOHATBHON JEATEIbHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMU
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2.3. OneHoyHble CpeACTBAa  NPOMEXKYTOYHOM  aTrecTalMu 1O
AUCHUITHHE «XUMUD»

[IpoMexyTouHas aTTecTals MO AUCHMUIUIMHE «XHMHS» MPOBOJUTCA B
dbopme rx3amena. Kaxxaplil aKx3aMeHaIIMOHHBIA OUJIET COCTOUT U3 TPEX 3aJIaHMil:
1) Teopernueckoe 3ajaHWe B BUAE BONPOCA U3 TEOPETHUYECKOTO COJIEPKAHUS
OCHOBHOT'O M MPHKIAJHOIO MOJIYJIEW; 2) MpaKkTU4YeCKOoe 3aJaHue (COCTaBIEHUE
YPAaBHEHHM XMMHYECKUX pPEAKUUid C y4YyaCTHEM HEOPraHWYeCKHX WIIU
OpraHUYeCKUX BEUIECTB, B T.U. LIETIOYEK MPEBPALIEHUN U KAUYECTBEHHBIX pEaKIil
O0OHapyKEHHUS; XUMHUUECKUX (POPMYJT HEOPraHMUYECKUX U OPraHUYECKUX BEUIECTB,
B T.4. CTPYKTYpHBIX; 3aJlaHhsd IO HOMEHKJIAaType HEOpraHM4ecKux U
OpraHMYeCKUX BEIECTB; OIEHKA M3MEHEHUS CKOPOCTH XUMHMUYECKOUN peakuuu u
HAIpaBJICHUs] CMEUIEHUs paBHOBECHsS C UCIOJIb30BaHUMEM mpuHuuna Jle-
[IlaTenbe; OLEHKAa XUMHUYECKOTO cocTaBa U OOOCHOBaHUE MPUMEHHUMOCTH
oObekTa OMo- winu TexHochepbl U T.m.); 3) pacueTHas 3agada (pacuersbl IO
YPAaBHEHHMIO XUMHUYECKUX PEAKIIMi, pacyeT MacCOBOM J0JM (MAaCChl) XUMUYECKOTO
aneMeHTa (COeIMHEHHUs) B MOJEKyle (CMecH); OmpeaereHne MpocTenien
(GopMyJIbI OPraHMYECKOM MOJIEKYJIbI, UCXOMS W3 3JeMEHTHOro coctaBa (B %);
pacyeTbl TEIUIOBBIX 3(P(PEKTOB XUMHUYECKUX pEeaKIUi; pacueTbl 3aBUCHUMOCTHU
CKOPOCTH XMMHYECKON peakiy OT KOHIEHTPALMU U TEMIIEPATYPHI U T.I1.).

[TpuBeaem npumep sK3aMEHAIMOHHOTO OuieTa.

3aganme 1.

Kakoii pacTBOp HCHONB3YIOT MJIsI Kaue€CTBEHHOM PEKLUHMH ONPEIEIICHUS
XJIOPUI0B, OpoMuI0B, HoauaoB? Hamwmmure ypaBHEHHS peakiuii 1 oOOCHYyHTe
OTBET.

3aganmue 2.

JlaHa cxema npeBpalieHui.

C,HsOH Al203, 400°_, x| KMnO4, H20, 0-20°_, xp HBr (m6). t_, X3 'y prpy —>
—>C2H4O

[IponumuTe Bce peakiuu U onpeaenuTs Bemectsa X1, X2, X3.

3aganmue 3.

Onpenenute MaccoOBBIE T0JIM XUMUYECKHUX IJIEMEHTOB B OKCHJE AJIFOMUHUS
Al;,O3 1 BbIpa3uTe UX B MPOIEHTAX.
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3aKJII0UYeHHe

Takum 00pa3oM, (POHI OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE «XHUMHUID»
COCTOUT U3 OIEHOYHBIX CpPEACTB TEKYIIEro, pyOeKHOro (TeMaTHUYE€CKOTO)
KOHTPOJIS U 3alaHUN NPOMEKYTOUYHOU aTTECTALUU.

B yueOHO-METOOMYECKOM KOMIUIEKCE MPUBEIEHbI MPUMEPhl 3aJaHUM,
KOTOpbIE SIBIAIOTCS MOJENbHBIMUA. Kaxaplii mpenoaaBaTesib, B CBOIO OYepeib, B
paMKax CBOEM METOJUYECKOH NESITeIbHOCTU caM MPOEKTUPYET U pa3padbaTbiBaeT
CpelcTBa 00YUYEHUSI U KOHTPOJIS, @ TAKXKe BHIOMPAET METO/Ibl M OpraHU3alMOHHbIE
(bopMbI UCXOMs u3 OpraHu3alMOHHO-TIEJarOTUYECKUX yCIOBUH
00pa3oBaTeIbHOro IMpoliecca, COOCTBEHHOIO OMbITa, YPOBHS MOJATOTOBIEHHOCTH
Y MOTUBAILIMH CTYIECHTOB.
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