MunuctepctBo obpazoBanusi Camapckoit o0nacTu
roCyIapCTBEHHOr'0 OIOXKETHOT 0 MPo(ecCHOHAIBHOr0 00pa30BaTENbHOIO YUPEKACHHS
«O0pa3zoBarenbHbId 1EHTP . Kambimmiay

COTI'VIACOBAHO

Pykosonurens

« » 20 r

Kommiekr
OLICHOYHBIX CPEACTB M0 Y4e0HOIl JUCUHUIJINHE

OYILO07 Xumus

OcHoBHOI npodeccroHanbHON 00pazoBarenbHOl mporpamMmbl (OITOIT)
no npodeccun CI1IO
35.01.27 MacTep celbCKOX0351iiCTBEHHOI0 MPOU3BOICTBA

c. Kampmmmna, 2026 T.



COJIEP)KAHUE

1. TlacmopT OIIEHOYHBIX CPEACTB MO AUCIUIIINHE «XUMUS

2. OLEHOYHBIE CPEICTBA MO AUCIUIUIAHE «XHMUSI) . .vvvveeeiirrreeessinnneneesannnnneeesans 7
2.1. O1eHoYHBIE CPEACTBA TEKYIIETO KOHTPOJIS MO JUCHUIUIMHE «XUMHUS ........ 7
2.1.1. Cuctembl 3a1aHUIA B TECTOBOM (POPME ......evveeiiiriiiieeiiirnieeesniineeeeesnnnneeeeens 7
2.1.2. TIpaKTUUECKUE 3aTAHUS U BATMAUM ....vvvvvrrereeeeessaaaninsesnereeeeeaessaaassnssnnseeesaesans 9
2.1.3. TlpaKTUKO-OPUEHTUPOBAHHBIE 3ATAHUS .. .vvveeesinnrreeeessnnnrenessannneeeessannnneess 13
2.1.4. 3anaHust Ta00PATOPHBIX PAOOT .....evvvreeeririreieessirreeeeesannreeeeeannneeeesennnneeas 16
2.2. OleHOYHBIE CpeACTBA PYOEXKHOro (TEMAaTHYECKOTO) KOHTPOJS IO
JIACIIUATIITITHE (CXTIMEISID) +ovvntrneensesnsssnssnsssnsssnssnsssnssssssnsssnssssssnsssnssnsssnsessssnsssnsensesnses 24
2.2.1. KOHTPOJBHBIE PAOOTHI MO PABIEITIAM ....evvvrereesinirreeeessannneeeeesasnnneeeessannnneess 24
p A () (61 5 SRR PRSPPI 30
2.2.3. Y4eOHO-UCCIETOBATCIBCKUM TPOCKT ..vvvvrreeeeessssnerrierrreeeeeaeessaassssnsseeeeeess 31
2.3. OueHOYHbIE CpeACTBA MPOMEKYTOUHOM aTTecTaluyd MO AUCIUILUIUHE
«XuMus»

............................................................................................................................ 34
O E ) ) 1101 (512 1 (S PP PPPPPPPPPPPPPI 35



1. IIacmopT KOMIIEKTA OLIEHOYHBIX CPEACTB
1.1. ObaacTh NpUMEHEeHHs KOMILJIEKTA OLleHOYHBIX CPeJACTB
KoMmiekT OLEeHOYHBIX CPEACTB IMpeAHAa3HA4YeH ISl MPOBEPKH PE3YJIbTAaTOB
ocBoeHusi yueOHOU aucuumuinabl OYIL.07 Xumus ocHOBHOH mpodeccuoHaTbHON
oOpazoBarenpHO mnporpammel (nanee OIIOII) mo mpodeccun 35.01.27 Macrtep
CEJIbCKOXO03MCTBEHHOTO MPOU3BO/ICTBA.
KomniekT oeHOYHBIX CPe/ICTB NM03B0JIAeT OLEHUBATD:

1. ®opmupoBanue 31emMeHTOB npodeccuoHanbHbix komnereHuui (I11K) n

aneMeHToB o01ux kKomneTeHuit (OK):

IIpogeccuonanbubie U

IToka3zaTesn olleHKH

CpeacTBa npoBepku

BBITIOJTHEHUS 3a/1a4
po¢eCCHOHATLHON
NCATCIIBHOCTH

CBOEr0 MECTa B MOJMKYJIbTYPHOM
MUDE;
- COBEpIIEHCTBOBAHHUE
SI3BIKOBOM M UMTATEIHCKOM
KYJIbTYPBI KaK CPEJCTBA
B3aNMOJICVCTBUS MEKITY
JIOAbMH Y MO3HAHUS MUPA;
- OCO3HaHME IIECHHOCTH

HAaY4YHOU JAEATEIbHOCTH,

o01KMe KOMIETeHIIU U pe3yJbTaTa (Ne 3aianmit)
1 2 3
OK 01. Beibupats FOTOBHOCTb K TPY/y, Oco3HaHue neHHoctn 3amanus 2.1.1, 2.1.2,
CIIOCOOBI PEIIEHUS MacTepCTBa, TPYJ0MoOHe; TOTOBHOCTE K [ 1 3
SaHa‘I o AKTUBHOM ACATCIIbHOCTHU TEXHOJIOTMYeCKOM
podeCCHOHAILHOMN y Pabora Ha
1 COLMMAJIbHOU HaIllpaBJICHHOCTH,
HeHTeHBHOCTH CHOCO6HOCTB HNHUIUHUPOBATH, I1JIaH HpaKTquCKHX
PUMEHUTENBHO K HHMHpOBATD, IIAHAPOBATE | o - oo
paSJII/I‘{HBIM KOHTEKCTaM 1 CAMOCTOATCIIbHO BBINIOJIHATE TAKYHO
fesTenbHOCT; YCTAHABINBATH
CYIIIECTBEHHBIN MTPU3HAK WU
OCHOBAHUS IS CPABHEHUS,
KJaccupuKauu u 006001eHNS;
OK 02. - c(opMUPOBAHHOCTH Saganus 2.1.1, 2.1.2,
Hcnonp3oBaTh MHUPOBO33pEHUS, 2.1.3
COBPEMEHHbIE CPEICTBA COOTBETCTBYIOIIIETO PaboTa Ha
[MOMCKa, aHAJIN3a U COBPEMEHHOMY YPOBHIOMPAKTHYECKUX
NHTCPIIPCTalNU pa3BUTHUS HAYKU U 00IIIECTBEHHOMPBAHATHSIX
MH(pOpMALH 1 MMPaKTUKH, OCHOBAaHHOTO  Ha
MH(pOPMALMOHHBIC anore KYJBTYD,
TCXHOJIOrHN UIA CITOCOOCTBYIOIIETO  OCO3HAHUIO




TOTOBHOCTB OCYLIECTBIIAThH
IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO
NEATEIbHOCTD
VWHJVBHIYaJbHO U B TPYIIIE;

OK 04. DddexTuBHO
B3aUMOJICMICTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaHJ1e

- NOHUMATh U UCTOJIb30BAThH
IpEeUMYyIIECTBa
- IIPUHUMATH LIEJIM COBMECTHOU
NesTEeNbHOCTH, OPIraHU30BBIBAThH U
KOOPJIMHUPOBATh JIEUCTBUS IO €€
NTOCTHKEHUIO: COCTaBIISAITh IJIaH
NIEUCTBUN, pACIPENETATh POJIU C
Y4e€TOM  MHEHUW  yYaCTHUKOB
00CyX1aTh pE3yNbTATHI
COBMECTHOM paboThI;
- KOOPAUHUPOBATH U BBITTOJIHATH
paboTy B YCIOBUSX peajbHOrO,
BUPTYaJIbHOTO U
KOMOUHUPOBAHHOTO
B3aHMOJICHCTBUS;
- OCYILIECTBIISITBIIO3UTHB HOE
CTpPAaTEru4ecKkoe  IOBEIACHUE B
pa3IUYHBIX CUTYyalMsIX,
[IPOSIBIIATH TBOPYECTBO "
BOOOpaKeHHE, OBITH
WHULMATUBHBIM

Saganaus  2.1.1,
2.1.3

Pabora Ha
MPAKTHICCKUX
BaHATUIX

2.1.2,

1K 1.1. BeimoiaHsaTh BBO

1 00pabOTKY TEKCTOBBIX
TTOKYMEHTOB

MCTIOJIh30BaTh CPEICTBA
WH(OPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH
B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHHU3AIMOHHBIX 33724 C
coOmoieHneM TpeOoBaHu
OPTrOHOMUKH, TEXHUKHU
0e30ITaCHOCTH, TUTUEHEI,
pecypcocOepexeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
WH(HOPMAITMOHHOMN

Sagaaus  2.1.1,
2.1.3

Pabora Ha
MPaAKTHICCKUX
3aHATHIX

2.1.2,

0e30I1aCHOCTH




2. OreHka yMeHUH

YCBOCHUE 3HAHUI

(OCBOCHHbBIC YMCHUSA, YCBOCHHBIC

Ilokazarenu pe3yaprara

Ne 3agaHuil 11

3HaHUS [IPOBEPKHU
Bbi0upaTh criocoOb! peleHns VIHIUBU Ty aJIbHBII
3a1a4 YCTHBIN OIIPOC,
pogeccuoHaIbHON JEATEILHOCTH FOTOBHOCTL K AKTUBHOU JEATENLHOCTH TECTUPOBAHHE

MMPUMCHHUTEIILHO K pa3JIMYHbIM
KOHTCKCTaM

TEXHOJOTMUYSCKON M COIIUaIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh UHUITMHPOBATD,
[JIAHUPOBATh U CAMOCTOSTEIIEHO BHITIONHATh
TaKylo JIeITeIbHOCTh. Y CTAaHABIUBATD
CYIIIECTBEHHBIN TIPU3HAKY JTU OCHOBAHUS IS
CpaBHEHUs, Kiaccu(UKauu 1 0000IIeHHS,

Hcrionb30BaTh COBPEMEHHBIE
CpeZCTBa MOKCKa, aHAIN3a U
WHTEpIpeTaui HHPOpMaIH U
MH(OpMaIMOHHBIE TEXHOIOTHHI
JJIs1 BBITIOJIHCHUA 3a1a4
npodeccruoHanbHOM

eI TeTbHOCTH

CcdopmupoBaTs MUPOBO3pEHHE COBPEMEHHOMY
VPOBHIO Pa3BUTHSI HAYKH U OOLIECTBEHHON
[IPAKTUKH, OCHOBAHHOI'O HA JUAJIOTE KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
[OJINKYJIbTYPHOM MUPE;

HIMBHUTyaJIbHBIC
JTOMAIITHHE
3aJ1aHusl,
TECTUPOBAHKE

O exTHBHO B3aNMOICHCTBOBATH
1 paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

KOOPAWHUPOBATH U BBITIOTHATH paboTy B
YCIIOBUSIX PeajibHOr0, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI.
OCyIIECTBISATh MO3UTUBHOE CTPATETHIECKOE
[OBE/ICHUE B PA3TUYHBIX CHTYAITUSX, TIPOSIBIISITH
TBOPYECTBO M BOOOpakeHUE, OBITH

VHIMBU/ Ty aJIbHBINA
YCTHBIHA OIIpOC,
TECTUPOBAHHE

WHAITHATUBHBIM
'YMeTh XapaKTepu30BaTh XUMHUUYECKHUE VHTMBH Ty aJIbHBII
5JEMEHTHI B COOTBETCTBHH C MX ITOJIOXKEHHeM B [YCTHBIH orpoc,

XapakTepu3oBaTh XHMHUYECKHE  [IEPHOJUYECKON CHCTEME XUMUICCKUX TCCTHPOBAHHE

SJIEMEHTHI B COOTBETCTBUU ¢ ux  piemeHToB .M. Menneneena

TTOJIOKCHHEM B TIEPHOAMIECCKOM

CHCTEME XUMHUYCCKUX IJIEMECHTOB

J1.11. MenneneeBa
'YMeTh COCTaBIIATh PEAKIINH COSAMHEHUS, W HIMBY Ty IbHbIA
pa3ioKeHus, 0OMeHa, 3aMeIIeHus, YCTHBIiT OIIPOC,

CoCTaBNIATh PEaKIMH COCTUHECHUS,
pasnoxeHus, oOMeHa, 3aMeIIeHuUs,
OKHCIIMTEIHHO-
BOCCTAHOBHUTEIBHBIC PEAKI[UH U
peaKIuy KOMILIEKCOOOPa30BaHHUSI
(Ha mpuMepe

U IPOKCOKOMITIICKCOB QJTFOMUHUSI

1 [IMHKA) C

OKHCITHTEIFHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH U
[peaKIiy KOMIUIEKCOB 00pa3oBaHus (Ha
[prUMepe THAPOKCO -KOMIUIEKCOB aJTFOMUHHS U
[IMHKA) C Y9aCTUEM HEOPTaHUYECKHX BEIIECTB

TECTHPOBaHHE




Y4aCTUECM HCOPTraHUYCCKUX
BCIICCTB

KﬂaCCI/I(bI/IL[I/IpOBaTL OpPraHnYCCKHC YMEThb KJ'IaCCI/I(l)I/IHI/Ip OBaThb OPraHuYCCKUCIMHAUBUAYAaJIbHBIC

BEIIIECTBA B COOTBETCTBUHU C MX  [BEIIECTBA B COOTBETCTBUHU C UX CTPOECHUEM OMalllH1e

CTPOEHUEM 3a1aHus,
KOMOMHHUPOBaHHBIH
KOHTPOJIb,
TECTUPOBAHHE

1.2 CucremMa KOHTPOJISI M OLIEHKH OCBOCHHS NPOTrPaMMBbl y4eOHOM JHCIUIIIMHBI
1.2.1. ®opMBI TPOMEKYTOUHOM aTTECTAUHU 11O Y /]

Tabnuya 3

YuyeOHast JUCUMILIMHA DopMbl IPOMEKYTOYHOM aTTECTALIMM
1 2

OVIL07 Xumus 3ayerT.

1.2.2. Opranuzanusi TEKYyIIErOo KOHTPOJI YCIEBAEMOCTH, IPOMEKYTOUYHOM
aTTeCTalMM [0 UTOTaM OCBOEHUS MPOTrpaMMBbl 00111e00pa30BaTENbHON AUCIIUIIIUHBI

Kontponbs u orieHka pe3yabTaToB 0O0YUYEHUS OCYIIECTBISCTCS
npernojaBaTejeM B MPOLECCe TMPOBEACHUS MPAKTUYECKUX 3aHATUU U
1abopaTopHBIX PabOT, TECTUPOBAHHUS, a TAKXKE BBIMOJIHEHUS OOYYaArOITUMUCS
WHIMBUIYaJbHBIX 33/IaHUH, HcCleIoBaHu Pe3ynbraTel 00ydeHHUs ONpeesioT,
yTOo OOydaronuecss JOKHBI 3HAaTh, MOHUMAaTh W JICMOHCTPUPOBATH IO
3aBEPIICHUN U3YUYECHUS TUCLIUIIINHBI.

st popMupoBaHus, KOHTPOJISI U OLEHKH Pe3yJIbTaTOB OCBOCHUS Y4EOHOU
JTUCITUTUTHBI UCIIOJIb3YETCA CUCTEMA OIEHOUYHBIX MEPOTPUSTHIA,
Ipe/ICTaBIsAomas co00l KOMIUIEKC y4eOHBIX MEPONPUITHI, COTJIACOBAaHHBIX C
pesyiabTatamMu o0ydeHuss U chopmynupoBaHHeIX ¢ yderoM PI'OC COO
(mpenmMeTHble pe3ynbTarsl o Aucuuminae) u ®I'OC CI1O




2. OueHoYHbIE CPEACTBA MO AUCIHUIINHE «XUMHUD)

2.1. OueHoYHbIe CpeACTBA TeKYWIEr0 KOHTPOJS MO JAUCHUIUINHE
«XHUMHD»

Texkymuii KOHTPOJIb  pe3yJbTaTOB OOYYEHHS MOXXHO OCYILECTBIISThH
pPa3IMYHBIMUA METOJAMH W C TOMOIIBI PA3IWYHBIX OLEHOYHBIX cpeAactB. Ilo
JTUCHUIUIMHE «XHMHS» B KaueCTBE CPEJICTB TEKYIIETO KOHTPOJISI MPUMEHSIOTCS
BOIIPOCHI JUJIsl OpraHM3allil YCTHOTO M MUCBMEHHOIO OMpPOCa, CUCTEMBI 3a/IaHUM B
TECTOBOM (opMme, 3a7auu U YIPaKHEHUS, MPAKTHUKO-OPUCHTUPOBAHHBIE 3aJJaHUS
(TeopeTuueckue, pacueTHbIE, CUTYyaI[MOHHbIE), JIabopaTopHbie pabOThl U Jpyrue
OIICHOYHBIE MeponpusiTus. Hrke nmpuBeeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1aHUii B TeCTOBOMH (hopme

Cucrtema 3agaHuii B TeCTOBOM (opMe - 3TO cojepkaTelibHas CUCTEeMa,
OXBaThIBAIOIIass B3aMMOCBS3aHHBLIC JJIEMEHTHI 3HaHWHK. B oTianume OoT TeCcTOB, B
CHUCTEMax 3aJlaHui BEPOATHOCTH MPABWILHOIO OTBETA HAa MOCIEAYIONIEE 3aJaHue
MOYET 3aBUCETh OT BEPOSITHOCTHU MPABUIIBHOTO OTBETA HA MPEAbIAYIINE 3aJaHUSI.

Jlns Toro 4yToOBl Ha OJHOM COJEPKATEILHOM MaTepHalie MOXKHO OBLIO
COCTaBUTh HECKOJIbKO BAPHAHTOB TE€CTa, KOHCTPYUPYIOT 0a3y 3aJlaHUil B TECTOBOI
dbopme. Eciii ecTh KOMITBIOTEPHBIE IPOrPAMMBI T€HEPAITUU TECTOB, TO B IPOrpaMMy
CO3JlaHMsI TecTa BBOAWTCH 0asza, BKIOYaromas B ce0d MapayjiebHbIE 110
COAEPKAHUIO U TPYIHOCTH BapHaHTHl OJJHOTO M TOTO K€ 3aJlaHus. ITO O3HAYAET,
YTO TIpOBEpPKAa 3HAHUS IPU3HAKOB, CBOMCTB, COCTaBa, (DYHKIMN OJHOTHUITHBIX
00BEKTOB MOJKET OBITh OpraHuW3OBaHa Ha 0a3e OJHOTO W TOTO JKE 3aJIaHMA,
MEHSIOIIETO B CBOEM TEKCTE TOJBKO HA3BaHUE JTHUX OOBEKTOB. OTH 3aJaHHs
Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIUMHU ITEPEMECHHBIC dJIEMECHTHI.

[IpuBenem mpuMep CHCTEMBI 3aJlaHUN B TECTOBOW (opMme, BKIIFOUArOIIEH

dacernpie 3aganus (haceTsl B 3aJJaHUH 3aKITIOUCHBI B (PUTYpHBIE CKOOKH).
HaszBanue temsl

Tema 1.1 «CtpoeHne aTOMOB XUMHUYECKHUX
HIIEMEHTOB U MPUPOIA XUMHUECKOMN CBSI3M»

PesynbpraT oOyueHus .
CocTaBisaTe XxuMuueckne (HOpMybl COCTUHEHHUN B

COOTBETCTBHUHU co CTEIEHbIO OKHCIICHUS
XUMUYECKUX JJIEMEHTOB, UCXOSl U3 BaJICHTHOCTH U
HIIEKTPO-OTPULIATENIBHOCTH

Oo6uue komnerenmuu [OK 01

Bpi0epuTe 01UMH NPAaBUJIbHBIN OTBET:
1. Artomsl C 1 Si UMEIOT OIMHAKOBOE YHUCJIO:



A) HEHTPOHOB B sJIpe

b) sHepreTuueckux ypoBHEH

B) 57eKTpOHOB Ha BHEIIHEM YHEPTCTHYCCKOM YPOBHE

I")anexTponos

2. B psany xumunueckux snementoB Li-Be-B-C merannnueckue cBoiicTpa:

A) ycuiuBarmTC

s b) ocnaGeBarot

B) He MeHstOTCS

I') u3MeHsI0TCS MepUOIUIECKU

3. K s-anmemeHTamM OTHOCHUTCS:

A) K

b) S

B) F

el)

Br

4. Tlyrem coemuHeHHs: aTOMOB 1101 HOMepoM 11 u 17 obpa3zyercs BemecTBo ¢
XUMHUYECKOU CBS3BIO:

A) unoHHOM

b) koBasieHTHOM MOJsIpHON

B) koBameHTHOM

HenoJsapHoi ')

METALUINYECKOU

5. {KOJIMYECTBO ANEKTPOHOB B aTOME; KOJUYECTBO SHEPTETHUECKUX YPOBHEH;
KOJIMYECTBO DJJIEKTPOHOB Ha TMOCJIEAHEM SHEPreTUYECKOM YpPOBHE; KOJUYECTBO
IIPOTOHOB B sIIp€ aTOMa} COOTBETCTBYET

A) HoOMepy neproaa

b) Homepy rpymnb

B) mnopsakoBoMy HOMepy

6. {xmopunmy Gapwusi, anMaszy, aMMHUAaKy, CEPHOU KHCIIOTE } COOTBETCTBYET

A) WOHHAsI XUMUYECKasl CBSI3b

b) xoBanenTHas moyispHas XuMU4ecKas CBsI3b

B) koBasieHTHas HEMOJIIPHAS XUMHUYCCKAs CBS3b

7. {cBs3b, 00pa3oBaHHAs 33 CUET 00OPa30BaHUS OOIIUX IEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAS 32 CYET 0OOOIIECTBICHHS BaJICHTHBIX 3JIEKTPOHOB; CBS3b,
oOpa3oBaHHAs 3a CUET ANEKTPOCTATUICCKUX CHII IPUTSKEHUS } Ha3bIBACTCS

A) wnoHHOH

b) metannuueckoi

B) koBaseHTHOMU

8. {B mopsiake BO3pacTaHWs METAUIMYECKUX CBOWCTB; B TIOPSIKE YOBIBAHMUS
pajauyca aTOMOB; B MOPSJKE BO3PACTAHUS KUCIOTHBIX CBOMCTB JIETYyUUX



BOJIOPOAHBIX COCTMHEHUH | 3JIEMEHTHI PACIOJIOKEHBI B PSAIY

A) K, Ca, Sc

b) Al, Mg, Na

B) F Cl 1

9. Kakoe u3 cyxJiIeHui BepHO JJ1s1 371IeMeHTOB {Y A rpynisl , YA rpynmnsl, A
TPYIIIbI }

A) obmas ¢hopMyiia JeTydero BoA0OpoaHOro coenunenus RH4

b) He 06pa3yroT neTy4nx BOJOPOIHBIX COCTMHEHUN

B) 1o 3aBepieHMs SHEPrETUYESCKOTO YPOBHS HE XBATAa€T TPEX AIEKTPOHOB

10. Cpenu BemiecTB, yKa3aHHbIX B psiay {NH3, 02, HCI, SO2; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3 } KOJTUYECTBO COCIMHEHUN ¢ KOBAJICHTHOM MOJIIPHOU
CBSI3bIO PABHO

A) Tpem

b)nBym

B) wuyerhipem

11. Xumuueckas CBsI3b B MOJICKYyJIaX {030HA U XJIOPUA KaJIbIHs; CEPHOU
KHUCIJIOTHI M XJIOPHJIa aMMOHUSI, CEPHOU KUCJIOTHI U 030HA} COOTBETCTBEHHO

A) KoBaJIeHTHAs MOJISIPHAS U HOHHAS

b) koBanieHTHas MoJsipHAasi U KOBAJIEHTHAsI HETOJISIpHAs

B) koBajsieHTHas HEMOJSIPHAS U HOHHAS

Kak BUIHO M3 MpUBEIEHHOTO MpUMEpPA, Kaxaoe (aceTHoe 3aJaHHe MOXKET
ObITh TMPeoOpa3oBaHO B HECKOJBKO pA3JIMYHBIX BApUAHTOB OJHOTO 3a/IaHUS
TECTOBOM cucteMbl. [Ipyu oprannzanuy aBTOMaTU3UPOBAHHOTO TEKYLIEr0 KOHTPOJIS
TOSIBJISIETCS] BO3MOKHOCTB T€HEpaIuu O0JIBIIOr0 KOJTUYECTBA BAPUAHTOB TECTA, TIPH
ATOM 3a/IaHus, MOJy4YeHHBbIe U3 ¢acera, OyAyT MapaviebHbl MO COJACPKAHUIO U
TPYAHOCTH.

2.1.2. TlpakTHyecKue 3aJaHUA U 3324

[IpakTueckue 3amaHus W 3aJa4d, 4YacTO HCHOJB3yEMbIE B KAadeCTBE
TUIAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX JUCIUIUTMHAX, TAK)KE MOTYT OBITh
¢daceTHpiMu. BO3MOXKHO NMpuMeHEHHEe 3ajay ¢ BapuaHTaMHU OTBETa IS yIOOCTBa
OpraHu3ay aBTOMaTU3UPOBAHHOI'O KOHTPOJIS.

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

1. OcHoOBBI cTPOEHHS BelleCTBA - 33/1a4l HAa COCTABJICHHE XUMHUYECKUX
dbopMyIT TBYXaTOMHBIX COeUHEHUH (OKCUIOB, CYIb(PUIOB, TUAPHUIOB U T.I1.).

2. XUMHYeCKHEe PeaKIun

2.1. 3amaum Ha cOCTaBIEHUE YPABHCHUM PEAKIINI: COCTMHEHNS, 3aMEIICHHSI,
paslioxkeHus, OOMEHa M peakiui C ydyacTHUEeM KOMIUIEKCHBIX COEAMHEHUN (Ha
npuMepe TUAPOKCOKOMITIIEKCOB aJIFOMUHUS U IUHKA); OKHCIIUTEIIBHO -
BOCCTAHOBUTEJILHBIX PEAKIIMI C MCIOIB30BAHUEM METO/1a AIEKTPOHHOTO OallaHca; ¢

Y4aCTUCM KOMINICKCHBIX COGI[I/IHGHI/Iﬁ (Ha MMpUMEPC THAPOKCOKOMILICKCOB IIMHKA U
9



ATIOMUHHUS ).

2.2. 3amauu Ha pacyeT KOJUYECTBECHHBIX XapaKTEPUCTHK MPOIYKTa PEAKIIUU
COCIMHEHUS, MAacCOBOM WM OOBEMHOM JOJMM BBIXOJIAa MPOAYKTA pEaKINU
COCMHEHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJTMYECTBCHHBIX XapPaKTEPUCTHK HMCXOJHBIX BEIISCTB W MPOIYKTOB PEAKIIHH;
Macchl (00BEM, KOJIMUECTBO BEIECTBA) MPOAYKTa PEAKIMH, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE PACTBOPA C ONPEIECIIEHHOW MaCCOBOM J0JIEW PACTBOPEHHOTO BELIECTBA.

2.3. 3anaHus Ha COCTaBIICHHE MOJICKYJIIPHBIX M HOHHBIX PEAKIIUM ¢ ydacTHEM
OKCHUJIOB, KHCIIOT, OCHOBAaHM U COJIEH, WMOHHBIX pPEaKIMil TUIpOJM3a COJEH,
YCTaHOBJICHNWE U3MEHEHUS KUCIOTHOCTH CPEIbI.

3. CTpoeHuUe U CBOMCTBA HEOPTAHUYECKHUX BelIeCTB

3.1 3amauum Ha pacueT MaccoBOW J0aM (MAacChl) XMMHUYECKOTO DJEMEHTa
(coenuHeHus) B MOJIEKYyJe (CMeCH).

3.2. [Ilpaktuueckue 3amaHusi 1O KiIaccUpUKAIIMKM, HOMEHKJIAType U
XUMUYECKUM (HOpMYJIaM HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

3.3. IlpakTuueckue 3amaHus Ha OMNpEJEICHUE XUMUYECKOW aKTUBHOCTU
BEIICCTB B 3aBUCHMOCTH BHJAa XHMHYCCKOW CBSI3M M THIIA KPUCTALTUYCCKOMN
PEIIeTKH.

3.4. 3amaHus Ha COCTaBJICHUE YPaBHEHUM XUMHUYECKUX PEAKIIUNA C yIacTHEM
IIPOCTHIX M CIIOKHBIX HEOPTraHUYECKHUX BEIIECTB: OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEepHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBAHUM M aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTaHUUYECKUX COJIEH, XapaKTePU3YIOIIMX UX CBOWCTBA U CITOCOOBI
TIOJTYICHUS.

4. CTpoeHue U CBOICTBA OPraHUYEeCKUX BelleCTB

4.1. 3agaHus Ha COCTaBJICHME HAa3BaHWM OPraHUYECKUX COCIUHEHUM MO
TPUBHUAIBHOU WJIM MEXIYHAPOIHON CHCTEMAaTHYECKON HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJIEHUE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopMy
OpPraHMYECKUX BEIIECTB OTACIBHBIX KIACCOB.

4.3. 3amaun Ha ONpeACIICHHE MpocTeiimeld (HOpMyJIBI OpraHUYeCKOM
MOJIEKYJIbI, UCXOIs1 U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus HA COCTABJIECHUE YPABHEHHM XUMHUYECKUX PEaKLMi C ydyacTHEM
OpPraHMYECKUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUSI.

4.6. 3amaHWs Ha COCTaBlieHWE YpaBHEHUW XHMHUYECKHX PEaKIUH,
WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA C YY€TOM MEXAHH3MOB MPOTEKAHUS
JTAHHBIX PEAKIIUH U TCHETUYECKON CBSI3U OPTAaHUYECKUX BEIIECTB Pa3HBIX KJIACCOB.

4.7. PacdeTHbIE 3a7]a4M 10 YPaBHEHUSM PEAKIIMHA C y4aCTHEM OPTaHMYECKUX
BEILIECTB.

5. KuHeTHyeckue M TePpMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX peaKiuii

5.1 IlpakTuueckue 3aJaHusi Ha OLUEHKY M3MEHEHUSI CKOPOCTH XMUMHUYECKOU
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pEaklUMd W HANpPaBICHHS CMEILECHHUS PAaBHOBECUS C HUCIOJIb30BAHMEM IPUHLUIIA
Jle-IllaTense.

5.2 3amauym Ha pacyeTbl TEIUIOBBIX 3(P(EKTOB XHMHUYECKHX pEaKUHid U
ompeiesieHHe TUIa Peakiuu (1o TErIoBOMY 3PDEKTY: IK30- U IHAOTEPMUUYECKUE).

6. AucnepcHble cucTeMBI

6.1. 3amauu Ha IPUTOTOBJIICHUE PACTBOPOB.

/.  KauyecTBeHHble peakuuMd OOHapy’KeHHSI  OPraHMYecKHX H
HEOPraHMYeCKHUX BellecTB

7.1. Tlpaktuueckue 3aJaHUsi Ha COCTABJICHHE YpaBHEHUH peaKlMii
oOHapy»XeHus KaTUOHOB 1-Y1 rpynn u aHUOHOB, B T.4. B MOJIEKYJISIPHON U HOHHOU
dbopmax.

7.2. TlpakThueckue 3aJaHMsi Ha COCTaBJICHUE KAYECTBEHHBIX pEaKIUl
0OHapy’KEeHUS OPTaHUYECKUX COCTMHEHUI.

9.1. UccaenoBanue u XMuMU4YeCKHii aHATHU3 00beKTOB OHoOchepbl

1. TumnoBble pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3aayu Ha BBIYKCICHUE CPEIHEr0 3HAYCHHS JKCIEPUMEHTAIbHBIX
JAHHBIX, IOTPEIITHOCTH.

3. 3amanue «XUMMHUYECKHM COCTaB BOJbBI, THUII BOABI U CIHOCOOBI €€
IpUMEHEHUs» (C UCTIOJIb30BAHUEM HOPMATUBHBIX TOKYMEHTOB).

4. 3ananue «B3anMoCBA3b COCTaBa MOYBBI, TUII IOYBHI U €€ HA3HAUCHUS.

9.2. HUccaenoBanne H XUMUYECKHI aHATH3 00bEKTOB TexXHOChepbl

1. TumnoBble pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3amaun Ha BBIYHMCICHUE CPEAHEr0 3HAYEHUS SKCIEPUMEHTAIbHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3amaun Ha ONpeAeNieHHEe METAIJIOB, HEOPraHWYECKUX aHHOHOB W
OpraHUYECKUX BEIIECTB B TEXHUUYECKOM BOJIE PA3HOTO HA3HAUCHHUSI.

4, 3amanne « XMMHYECKHUH COCTaB TEXHUYECKOM BOIBI, TUI BOJIBI U CIIOCOOBI
€€ MPUMEHEHUS» (C UCTIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsI 32124 M0 pa3HbIM TeMaM JHCUUILTHHBI

|. C BapnanTamMu 0oTBETOB

1. B peakmuio, TepMOXUMHUYECKOE ypaBHEHHE KoTopoil S + O= SO+ 297
k/x, Bctynuna cepa maccoit 1 r. KommuecTBo TemnoTsl, BEIAEIMBIIEECS IPU 3TOM,
PaBHO:

A) 9,28 xJIx

b) 74,25 x]J1x

B) 29,7 x/Ix

2. YKaxuTe COJb, BOJHBIA pacTBOP KOTOPOH UMEET MIEIOUHYIO CPETy

A) cynbdar xaaus

b) xnopun amomuHus

B) kapOonar xasus
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3. Ompenenute Ha3BaHWE BEIIECTBA, TJIaBHAS IE€Mb KOTOPOrO COCTOUT M3
YEeThIPEX aTOMOB YTJIEPOJIa, COACPKUT KapOOKCHUIIBHYIO TPYIIY ¥ OJHY JBOHHYIO
CBsI3b, & TAK)KE PATUKAIBI METHIT U DTHJL.

A) 3-metnin-3-3TUn0yTeH-3-0Bast KHCI0TA

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

B) 2-metun-3-3TrnOyreH-3-0Basi KUCIOTa

daceTHbIE 32124

4. CocTaBbTe XUMHUUYECKHE (POPMYJIbI JBYXaTOMHBIX COCJUHEHUMN: {CHINLIUL
KaJIbLIus, Tupu 6apus, cyabdun xenesa (III), okcua azora (II), okcua amomMuHus,
xsopun xenesa (II), uurpua 6apust, okcug prytu (I), okcun cypsmsl (V); okcun
meau (1), xnopua prytu (II), HUTPUA Kamus, CHUTMIA] MarHUs, TUIPHUI aTFOMUHUS,
cyabbun ceunna (1), opomun nwuka, oxcua yriepona (I1), oxcua xmopa (V);
autpua Hatpus, woxaua meaum (l), oxcum xpoma (I1), oxcua asora (V), rumpun
Hatpust, xiaopua xpoma (1), okcun kamust, okeua muiibsika (1), cynbdum uaka}.

5. Ilpu B3aumoneiictBum {40; 20; 35} r cmecu {cepeOpa U IIMHKA; IUHKA U
MEJIi; MEJIU U JKelie3a} C COJITHOM KUCJIOTOW BhIACTWIOCH {6,72; 2,24; 5,6} n ra3a
(1.y.). Onpenenute MaccoByto 1010 (B %) {IIMHKA; ME/IH; )KeJie3a} B CMECH.

6. YpaBHSHTE OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKITHIO

{MnO2+ H2S04= MnSO4 + 02+ H20;

Zn + K2&207+ H2S04= ZnS04 + Cr2(S04)3 + K2S04 + H20;

KCIO3 + S = KCI + SO2} meromom 3JIeKTpOHHOIO OajlaHca; OINpeaenuTe
OKHUCJIUTENh U BOCCTAHOBHUTEIIb.

7. OnpenenuTe MOJICKYJISIPHYIO (GOpMYJTy YIJIEBOJAOPOAA, COJSPKAIIETO
{80%; 85,7%; 75%} yraepoma. OTHOcUTENbHAS IJIOTHOCTH MApOB BEIIECTBA IO
{Bomopoay; BO3AyXy; Kuciopoay} paesa {15;1,931; 0,5}.

A) C4HS8

b) C2H6

B) CHs

BonpocuresbHbie pOpMYyTHPOBKHM:

8.Kakas Macca yKCyCHOW KHCIOTBHI MOTpeOyeTcst JJig CHHTE3a ATHIIaleTara
maccoit 140,8 r. Beixom »dupa npumure paBHbIM 80% OT TEOpEeTHYECKHU
BO3MOJKHOTO.

9.KakuM peakTHBOM MOXKHO OTJIMYHUTH TIIUIEPUH OT TIHOK03bI? CocTaBbTe
ypaBHEHHE Ka4eCTBEHHOW pEaKINy st 0OHAPYKEHUSI MHOTOATOMHBIX CITUPTOB Ha
pUMepe TIUICPUHA.

10. C moMompl0 KakoTO PEeakTHBa MOXHO PACIO3HATh TaJOTCHU-UOHBI
(O, br-, I-)? CocTaBbTe ypaBHEHHUS KaY€CTBEHHBIX PEAKIUNA B MOJEKYISIPHOU U
HOHHOU (hopMax. YKaKUTE NPU3HAKU PEAKIIHIA.

3amaun, Kak ® Jpyrue AUJAKTHYCCKUE 3aJlaHdus, MOTYT BBITIOJIHSTH

oOyJamwIylo ¢ KOHTpoJupymwoiyto ¢yHKiud. Pemienne 3agad MOXKET
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OCYIIECTBIISITHCS HA PA3IMYHBIX TUIAX U 3Tanax 3aHsITHI.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHBIE 3aJaHUSA

[IpakTUKO-OpHEHTUPOBAaHHbIE 3aJaHus (KaK TEOpPETHYECKUEe, TaK U
pacyeTHbIE), HAIIPAaBJICHbl HA PA3BUTHE PE3YJITATOB O0YUYEHHS] OCHOBHOTO MOAYJIS
(paznensl: «OCHOBBI CTPOEHUS BeleCTBa», «CTpOEHHE U CBOMCTBAa HEOPTAHMYECKUX
/  opraHuueckux  BemectB», «KuHeTnueckue UM TepPMOIUHAMUYECKHUE
3aKOHOMEPHOCTH IMPOTEKAHUS XUMUUYECKUX peakuuit», «/lucnepcHsie cuctemMbl») U
BBISIBJIEHUE XMMHUYECKON CYIIHOCTH OOBEKTOB MPHUPOJbI, MPOU3BOACTBA U OBITA, C
KOTOPBIMHU YE€JOBEK B3aUMOJECHCTBYET B MIpPOLECCE MPAKTHUYECKOW JAEsITeIbHOCTU
(mpuKIagHON MOAYTB).

[IpakTUKO-OpUEHTUPOBAHHbIE  3aJaHUs  MOXKHO  OINpPENEeNHTh  Kak
neAaroruuecku mnepepadoTaHHblil (parMeHT NpodhecCUOHANBHONU NEATeIbHOCTH
cnenuanucra. OHU pa3pabaTbiBalOTCSl JJi MPOBEPKHM 3HAHUW U yMEHH
oOydJaromuxcs JAeMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, IKCTPEMAJbHBIX H
Apyrux cuTyanusx. [lpy W3y4eHWH JUCHUIUIMHBI «XHUMUS»  MPAKTHKO-
OpUEHTUPOBAHHBIC 3a/laHUs TMPUMEHSIOTCS Il aKTUBHU3AIMM  Y4eOHO -
MO3HABATEIBHON JEATENBHOCTH OOYYAIOMIMXCA TYTEM «IOTPYXKEHUS» HUX B
po0JIeMbl XUMUYECKUX UCCIIEIOBAHNN, BOSHUKABIINX B UCTOPUU PA3BUTHS HAYKH,
WIM UMEIONINX IPAaKTHUECKOE 3HAaU€HHE IS YeJIOBEKa.

[IpuBeneM mnpumepbl NPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN IO pas3jaenam
«CTpoeHHe U CBOHCTBa HEOPraHMYECKUX BemecTB», «CTpoeHune M CBOICTBa

OpraHUYECKHUX BEIICCTBY.
1. KapOoxkcuTepanus

Ha3Banune TemMbl Tema 3.3. «IIpon3B0OICTBO HEOPraHMYCCKUX
BCIIIECTB. 3HAUCHHUE M MMPUMEHEHNE B OBITY U Ha

[IPOU3BOACTBC»

PesynbpraT oOyueHus
OOOCHOBBIBATh ~ 3HAYEHWE W TMPUMCHECHHE

HEOPraHWYECKWX  BEIIeCTB B OBITOBOM U
MMPOW3BOJICTBEHHON JEATEIBHOCTH 4YEJIOBEKa UX
(U3UKO-XUMHUYECKIUMHU CBOMCTBAMHU

OO1IMe KOMIIETEHITUH OK 01, OK 02

A 3HAKOMO JIM BaM TNOHSTUE «KapOokcutepanus»? B TepaneBTHUECKUX LIEIIX
UCIOIB3YIOT razoo0pa3Hoe BemniecTBO. [lo 3Toil mpuurMHEe MOJOOHYI0 METOAUKY
Ha3bIBAIOT «Ta30BbIMM YKOJaMU». OTa METOJUKA HUCIOIb3YyeTCs ISl JICUeHUs
CEepACUYHO-COCYAUCTBIX  3a00JieBaHUM,  MOBBIIIEHUS  DJIACTUYHOCTH  KOXKHU.
[ToBbIlIEHUE COAEPIKAHMS ITOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOU (DYHKIIUU
KpoBU. Camo€e yJIMBUTEIIBHOE, YTO OHO MCIOJB3YETCA B TBEPAOM BHJI€ B MUIIECBOM

INPOMBIINUJICHHOCTH JII XpPaHCHHUA W IICPCBO3KH IIPOAYKTOB!: pBI6BI, MscCa,
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MOPOKEHOTO.
3aganue
Bri0epure oaMH NpaBUJIbLHBIH OTBET:
1. O kakoM BelecTBe UAET Peyb?
A) yriuekucnblii ra3
b) xkucnopon
B) ammmak
2. Kakumu XMMUYECKMMHU CBOMCTBAMM 00J1a/1a€T 3TO BEIIECTBO?
A) KHCIOTHBIMH
b) ocHOBHBIMU
B) amdorepHbiMU
3. C 4yem MOXET BCTyNaTh BO B3auMoieicTBHE?
A) ¢ BOIOH, OCHOBHBIMHU OKCHJAMH, II€JI0YaMHU, HEKOTOPBIMH COJISIMH
B) ¢ Bom0ii, KUCTIOTHBIMH OKCHIAMH, [IEI0YaMU, HEKOTOPBIMHU COJISIMH
B) ¢ BOJOM, KHCIIOTHBIMU OKCHAMH, KUCIIOTAMH, HEKOTOPBIMHU COJISIMH
4. C momoIipio Kakoro BeIecTBa ero MOKHO OOHApPYKUTh?
A) denondrasenna
b) 6pomMHoi#t BosIBI
B) wu3BecTKOBO# BOJIBI
5. IlpuBeaurte GakThl, KOTOPHIE TOKA3BIBAIOT OTPUIIATENILHOE BIUSHUE 3TOTO

rasa Ha JKeJIyJI0OYHO-KHIIIEUHbIA TPAKT YeI0OBeKa.
2. IloBapeHHasi CoJib

HazBanune TemMbl Tema 3.3. «IIpon3B0OICTBO HEOPraHHMUICCKUX
BCIIIECTB. 3HAUCHHUE M MPUMEHEHNE B OBITY U Ha

[IPOU3BOACTBC»

PesynpTaT 00ydueHus
OOOCHOBBIBATh ~ 3HAUYEHHWE U TMPUMCHEHHE

HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOM U
[IPOU3BOJACTBEHHON JEATEJIBHOCTH 4YEJIOBEKAa HX
(U3UKO-XUMUYECKUMU CBOWCTBAMHU

OO1IMe KOMIIETEHITUN OK 01, OK 02

N3BectHO, yTo B Mupe n00biBaeTcs mnpumepHo 100 MWLIMOHOB TOHH
MOBape€HHOM cosu B roA. Ha mnumeBsie HYXIbl PacXxoAyeTcsl OKOJIO OJHOHU
YETBEPTOI YacT 3TOro konuvectBa. Kyna ke uaer octanbHast Coib?

[ToBapeHHast COJb COBEPIICHHO HEOOXOIMMA TMPH MPOU3BOACTBE MSICHBIX U
pPBIOHBIX KOHCEPBOB, OHAa HCIOJB3YyEeTCS B METAJUIyprUuecKoil oTpaciu
MPOMBIIIJIEHHOCTH, TpU 00paboTKE MEXOB M pPa3JIMYHBIX KOX, B Ipolecce
MPUTOTOBJICHUSI MbUIA, WIAET JUISL TOJYyYEHUS KAJIBIMHUPOBAHHOW  COJBI,

HpI/IMeHHeTCH B MCIUIIHNHC. OCHOBHOﬁ HOTpe6I/ITeJIB COJIN - XUMHNYCCKaid OTpaCJIB
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MPOMBIIUIEHHOCTH. B 3TOH 001acTH MCMONB3yeTCss HE TOJNBKO caMa COjib, HO U
AIIEMEHTHI, COCTaBJISAIONINE ee. B mporiecce aneKkTponusa ee pacTBopa MOIydaroT
XJIOp, BOAOPOJ W enkuii HaTp. M3 pacTBopa €IKOTO HaTpa MOITYYaroT TBEPAYIO
HIeNT0Yb - KaycTUK. COeaNHSsI BOJOPOI C XJIOPOM, OTYUYaIOT COISHYIO KHCIOTY.
3aganue: cocTaBbTe YpPaBHEHHH, ONHMCAHHBIX B TeKCTe peaknuii. 3.

AneTnjieH
HazBaHue teMbl

Tema 3.3. «IIpon3BOICTBO HEOPTAHUYECKHUX
BELIECTB. 3HAYEHUE U IPUMEHEHHE B OBITY U Ha
[IPON3BO/ICTBE)

Pe3ynbpraT 00yueHus
OOOCHOBBIBATh ~ 3HAYEHWE U  MPUMEHEHHE

HCOPTAHUYCCKUX BCIICCTB B OBITOBOM )51
HpOHSBOI[CTBeHHOP'I ACATCIIBHOCTH 4YCJIOBCKA HX
@HBHKO-XHMH‘IGCKHMI/I CBOMCTBAMHU

OOmme komnerenuu  |[OK 01, OK 02

OgHuM U3 caMBIX paclpOCTPAaHEHHBIX CIIOCOOOB CBapKH ILIABJICHUEM
ABIIIETCS Ta30Basi cBapka, KOTOpas MPOU3BOAMUTCA C OOpa30BaHMEM TIa30BOTO
IUTAMEHHM B KaHajaX cBapouyHO# ropenku. OOpa3oBaHHE ra30CBAPOYHOrO IJIaMEHU
HEBO3MOXHO 0e3 rasa anetrusieHa. TeXHWYECKUil alleTUJIeH MOoJydaroT U3 Kapouaa
KaJIbIusl.

3ananue

1. O0bsicauTe, KakoW (U3WYECKU IMOKa3aTellb I03BOJISICT HCIOJIh30BaTh
aleTHIJICH VISl CBAPOUYHBIX PaboT;

2. CocTaBbTe ypaBHEHHE PEAKIIMH MOTYUYEHUS alleTUIICHA;

3. CocrtaBbTe ypaBHEHUE PEAKIIUU TOPEHUS AllETUIICHA;

4. Beruucnure 00bEM aleTuiIeHa MOTYYEHHOTO U3 KapOuaa KaibIus Maccoi
128 1, conepxaniero 5% npumece, eciu BbIX0] aleTuiaeHa coctapisaet 80% ot

TEOPETUYECKU BO3MOXKHOTO. 4. MoJI0OYHASI KHCJI0TA
HaszBanue teMbl

Tema 4.3. «OpraHudeckue BeIIecTBa B
YKU3HEICSITEILHOCTH YesioBeka. [Ipou3BoACTBO U
MPUMEHEHUE OPraHMYECKUX BEIECTB B
MPOMBIIIIICHHOCTH

PesynbTaT 00y4yeHus
OOOCHOBBIBATh ~ 3HAYE€HWE W  TMPUMCHCHHE

OpPraHUYECKUX BEIIECTB B OBITOBOM 151
MMPOW3BOJICTBEHHON JEATEIBHOCTH 4YEJIOBEKa UX
(hU3UKO-XMMHUYECKUMH CBOMCTBAMHU

O6mue komnerennun |[OK 01, OK 02
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[IpoMekyTOUHBIM TPOJYKTOM OOMEHA y TEIIOKPOBHBIX KUBOTHBIX SIBIISETCS
MOJIOYHAsI KUCJIOTA. 3arax 3TOH KUCIOThl KPOBOCOCYLIME HACEKOMBIE YJIaBIUBAIOT
Ha 3HAYUTEIHHOM PACCTOSIHUM.

3aganue

1. [louemy HacekoMble (KOMapbl) OBICTPO HAXOMST CBOIO KEPTBY?

2. YcTtaHoBuTe HOPMYITy MOJIOYHOM KHCIOTHI, KOTOpasi IOMOTraeT HACEKOMBIM
HaXOJUTh TEIJIOKPOBHBIX >KUBOTHBIX, €CJIM MAacCOBBIE JOJU 3JIEMEHTOB B HEH
cocTaBistoT: yraepona - 40,00%, Bogoponaa - 6,67%, kucinopona - 53,33%.

3. CocTaBbTe CTPYKTYypHYIO (GopMylny MoJIOUyHOM Kuciotel. HazoBure
KHCIIOTY o HoMeHknaType MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHS MOJIOYHOW KHUCJIOTHI CHEJIaiiTe BBIBOJ O €€
XUMHYECKUX CBOMCTBAX.

5. Haliaute B wWHTepHETE WM JAPYTUX HUCTOYHUKAX HHMOpMALUIO O
NPUMEHEHUH MOJIOYHOMN KHCIIOTHI.

2.1.4. 3ananus J1abopaToOpHBIX padoT

JlaGopatopHbie pabOThI SIBISIIOTCS Ba)XHOM 4YacThIO yd4eOHOTO mpolecca Mo
JUCIUIUIMHE ©  CIOCOOCTBYIOT (DOPMHUPOBAHHUIO y OOYy4YaIOIIUXCS YMEHUH
UCCJIEIOBaTh XMMUYECKHE IMPOLIeCChl M SIBJIEHUS (IJIAHUPOBATh W TMPOBOAMTH
XUMHYECKUE DKCIEPUMEHTHI, MCCIEI0BaTh BEIIECTBA W INPOBEPATH T'MIIOTE3BI,
00palaTeIBaTh U MHTEPIIPETUPOBATH PE3YJIbTaThl dKCIIEpUMEHTOB). JlabopaTtopHble
paboTHI M0 XMMHUM IPETYCMOTPEHBI B KaXI0M pa3fiesie OCHOBHOTO U MPUKIIAAHOIO
mMoxysei (tabim. 2).
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Pa3nen

Ta6numa 2. JJabopatopHbie pabOThI IO XUMUU

JlabopaTopHas padora

Pasnen 2. XumMudeckne peakuun

JlaGoparopHasi padora 1. «Peakuuun
CUPOTU32

Paznen 3. CtpoeHue u cBOCTBa
HEOPraHUYECKUX BEIECTB

JlaGopaTopuasi padora 2. «CBoiicTBa
METaJJIOB U HEMETAIJIOB)»

Paznen 4. CtpoeHue u cBOiCTBa
OpraHUYECKUX BEIIECTB

JlaGoparopHuasi padora 3. «Ilonyuenue
ATUJICHA U U3y4YEHUE €ro CBONUCTBY»

Pasnen 5. Kunetnueckue n
TEPMOMHAMUYECKUE
3aKOHOMEPHOCTH TTPOTCKAHUS
XUMUYECKUX PeaKIui

JlaGopaTopHasi paGora 4 (Ha BbIOOP)
«Ornpejenenre 3aBUCUMOCTH CKOPOCTH
[peaKIuu OT KOHIIEHTPAIIUK Pearupyronimx
BelecTB» uin «OnpeieaeHue 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT TeMIEePaTypPhI»

PAa3JINIHBIX q)aKTOpOB Ha CMCIICHHC
XUMHUYCCKOI'O paBHOBCCH:»

JlaGopaTopHasi padora 5. «3ydyeHue BIusiHUA

Paznen 6. JluciepcHbIE CUCTEMBI

JlaGopaTopHasi paGota 6 (Ha BbIOOP)
«IIpuroroBneHue pacTBOPOB» UIU
«ccnenoBanue AUCTIEPCHBIX CHCTEM

Paznen 7. KauecTBeHHEBIE
peakIuu 0OHapYKEHUS
OpPraHUYECKUX U
HEOPraHWYECKHX BEIIECTB

JlaGopaTopHasi pabota 7 (Ha BbIOOP)
«AHATUTUYECKUE PEAKIIMU KaTHOHOB 1-Y 1
CPYIID WU «AHATUTUYECKUE PEaKIIUU
AHUOHOB

JlabopaTopHasi padora 8 (Ha BbIOOp)
«KauecTBeHHbIE peaklIUH HAa OTJAEIbHbIE
KJIACChl OPTaHUYECKUX BEIIECTBY WU
«KauecTBEeHHBIN aHAIN3 OPraHUYECKHUX
COCTMHEHUI 110 QYHKITMOHATHHBIM TPYTITIAM))

Paznen 9.1. UccnenoBanue u
XUMHYECKUI aHaJIn3 00bEKTOB
ouocdepsr

JlaGopaTopHasi padora 9. «OCHOBBI
nmabopaTtopHOi npakTuku» JlabopaTopHas
padora 10 (Ha BbIOOP)

«O4ncTKa BOJBI OT 3arpsSI3HEHUI
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«Onpenenenne pH BoIbl M €€ KHCIOTHOCTH»
«OnpeneneHue KECTKOCTU BOJBI U CIIOCOOBI €
YCTPAHEHUSD)

JlabopaTopHas padora 11 (Ha BbIOOp)
«OOHapyKeHHEe HUTPATOB B MPOAYKTaX
MATAHUS

«HMccnenoBaHue NpoyKTOB IUTAHUS HA
HaJIN4YMe YIIIeBOIOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YKE YTIeBOA0OB (Kpaxmall,
[JII0KO03a, Caxapo3a)»

JlabopaTopHas padora 12 (Ha BbIOOD)
«OOHapyKeHre HeOpraHnYeCcKUX IpuMeceit B
npoOax MoYBbD»

«Onpenenenrie pH BOAHON BBITSKKHU MTOYBHI, €€
KHCIIOTHOCTHU U LICJIOYHOCTH

Paznenr 9.2. HccnenoBanue u

KUMHYeCKuii aHamm3 oObexroprladopaTopHast pabora 9. «OCHOBBI
TexHOC(epbl 1a00pPaTOPHOM MPAKTHKMNY

JlaGopaTopHasi padora 10 (Ha BbIOOpP)
«OnpeneneHne XJI0puI0B METOJOM TUTPOBAHUS
B TEXHUYECKOU Bozie» «Onpenenenue
PKECTKOCTH TEXHHUYECKON BOABI METOJIOM
TUTpoBaHus» JlabopaTtopuas padora 11.
«OnpeneneHne coiepKanusl yriIeKUcIoro rasa
B BO3/1yX€ ITOMEILIEHHUS SKCIIPECC-METOIOM»
JlaGopaTopHas padora 12 (Ha BbIOOp)
«M3rotoBieHne kpacok (moadop MUTMEHTOB H
CBSI3bIBAIOIINX BEIIECTB)»

«HccnenoBaHne CBOMCTB BSOXKYIIUX BEIIECTB HA
pUMepe TUIICa»

O6opynoBanue jJadopaTopuu U pad04uX MecCT Ja00paTOPUN: MEH3YPKH,
MUIMETKU-KANEeIbHULIBI, TEPMOMETPBI, MHKPOCKON, JyMNbl, MPEAMETHbIE U
MMOKPOBHBIE CTEKJIA, TUTAHINETHI JUTsI KANIETbHBIX pEeaKIui, GuiIbTpoBaIbHas Oymara,
MIPOMBIBAJIKHA, CTEKJISHHBIE MPOOUPKH, PE3WHOBBIE MPOOKH, (QoHApUKH, HAOOP
PEaKTUBOB, CTEKIISTHHBIC TMAJIOYKH, IITATUBBI JJII MPOOUPOK; MEPHBIC IUIUHAPHI,
BOPOHKH CTCKJISSHHBIC, BOPOHKH JeiHTeNbHbIC IumHapudeckue (50100 m),
CTYNKU C MECTUKOM, (papPopoBbIe YallIKU, MUHIIETHI, (PUIbTPbI
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OyMakHble, BaTa, Mapjs, 4YacoBble CTEKJIa, OAJIEKTPOIUIUTKH, Ja0OpaTOPHBIE
IITAaTUBBI, CIHUPTOBBIE TOPEIKU, CIHUYKU, NMPUOOp I MOJIYy4YEHHUs Ta30B (Wid
npoOupKa C Ta300TBOAHOW TpYOKOM), nepxkaTelu Uisi MPOOMPOK, CKISHKH IS
XpaHEHHUs PEAKTUBOB, pa3aTOYHbIE JIOTKH; XUMH4Yeckue ctakanbl (50, 100 u 200
MJI); IIMATENW; MUHIETHl; TUTeIbHbIE IIUIIbL; CEKYHIOMEPHI (TaiMephl), MEPHBIE
npobupku (Ha 10-20 M) u MepHbie kK0a0s1 (25, 50, 100 u 200 mu1), BoasiHast OaHs
(WM TepMOCTaT), CTEKJISTHHBIE AJT0YKH; KOHMYECKUE KOJIOBI 111 TuTpoBanus (50 u
100 wmJi1); WHAMKATOpPHBIE TMOJOCKM s omnpenenenuss pH wu  crangaptHas
MHIUKATOpHAs 1IKaja; YHUBEpCAIbHbIA UHAUKATOP; nuneTku Ha 1, 10, 50 ma (wnu
no3atopsl Ha 1, 5 u 10 mut), OropeTKH JUisl TUTPOBAHUS, MEIULIMHCKUE IITPHUIILI Ha
100-150 mun, naGopaTopHble W/WIM aHAIUTUYECKHUE Bechl, pH-MeTpbl, CyIINUIbHBIN
mkad, u ap. 1abopaTopHoe 000pyaOBaHUE.

[TpuBeaem npumMepsl J1a0OPaTOPHBIX padoT Mo pazaeny 2 « XuMHYECKHe
peakuun» u pazaeny 4 «CTpoeHre U CBOMCTBA OPraHUYECKUX BEIECTBY.

Pasznen 2. Xumnueckue peakuuu. Jlaboparopnasi padora 1. «Peakuun

THAPOJIN32)
HasBaHue TeMbl

Tema 2.2. «DNEeKTPONUTHYECKAS TUCCOIUAIIUS U
MOHHBIM OOMEH

PesynbpraT oOyuenus
CocTaBisiTh ypaBHEHHUS XUMHUYECKUX PEAKIHUU

MOHHOTO OOMEHa ¢ Y4aCTUCM HCOPTaHUYCCKHUX
BCIIICCTB

Oo6mue komnerennun |[OK 01, OK 02

1. Bonpocsl aiisi omycka K JJadopaTopHoi padoTte

a) chopmynupynTe 1eb TNIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0o0BSICHUTE, KaKOM MPOIIeCC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) 0OBSACHHUTE, KAKUE CYNIECTBYIOT CITIOCOOBI I0Ka3aTeIbCTBA
CYIIIECTBOBAHUS TUAPOIN3a HEOPTAHUIECKUX U OPTaHUUECKHUX BEIIECTB;

r) OOBSICHUTE, KAK COCTABJISIETCSl ypaBHEHHUE TUIPOIIN3A;

1) o0bsicHuTe, uTo Takoe pH? Kak 3aBucHT maHHBIN MOKa3aTelb OT
KHUCJIOTHOCTHU WUJIM OCHOBHOCTH CPEJbl pacTBOPA;

€) OOBSCHHUTE XO/T BBITIOJIHCHUS SKCTICPUMEHTA TI0 PEIICHUIO KAYeCTBEHHBIX
3ajay;

) IEPEYNCIINTE OCHOBHBIC ACTIEKTHI COOJTIOICHHSI TEXHUKH 0€301TaCHOCTH
1pu paboTe ¢ arpeCCUBHBIMU peareHTaMmu (TUIPOKCHU HATPHUSI).

2. TlpoBeaeHue ONBITOB

O0OopyaoBanue 1 mocyaa PeakTuBbl
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1. CtexnsiHHBIE TPOOUPKH 1. PactBop NeOH
2. llItatuB ansa npoOUpoK 2. PactBop Ne2804
3. PactBop A1CI3
4. PactBop Ne2Co03
5. Pacreop Cu(OH)2
6. KucnoTHO-OCHOBHBIA MHIUKATOD

AJITOPUTM NpoBeaeHus onbiTa Ne 1

Bonpocsl u 3a1aHus

3apanue Ne 1. B Tpex npobupkax nonu
HOMEpaMU HaXOJISITCS PACTBOPHI TPEX
coJiei: XJIopH/ia aJlOMUHUSA, CyJib(aTa
HaTpus, kKapOoHaTa Hatpusi. He
MOJIB3YACH IPYTUMU PEaKTUBAMH,
OTIPEJICIIUTE COCTaB KaXK0 MPOOUPKH.

1. latb 0OBsiICHEHUE TTPOBEICHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHHUS PEAKIIU,
NPOTEKAIOUINX B IPOOUPKE B
MOJIEKYJIIPHOM U MOHHOM BHUIAX.

AJITOPUTM NIPOBeAeHUsT OonbITa Ne 2

Bonpocsl u 3a1anus

3amanue Ne 2. UTo mpou3onieT, eciu
OXJIAJIUTh PACTBOP KapOOHaTa HATPUs
WK T00aBUTH K HEMY THIIPOKCHU]T
HaTpus?

1.1. Hanuts B ipoOupky 1-2 mi
pacTBOpa KapOOHaTa HATPUSI.

1.2. OmycTuTh MPOOUPKY B CTaKaH C
OYEHb XOJIOJTHOW BOJAOU MU CHETOM.
1.3. [IpoBeputh cpeay pacTBOpa mpu
MOMOIIH KUCJTIOTHO-OCHOBHOI'O
UHJUKATOPA.

1.4. loGaBuTh K pacTBOpy KapOoHaTa

1.

HCIIOJIB30BATh AJIA OIIPCACICHUS CPCAbI

Kakoi nngukarop nyuuie

pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHHUSI XUMUYECKUX PEAKIIUil, B
MOJIEKYJISIPHOM U HOHHOM BUJIAX.
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HaTpUA THAPOKCHUA HATPHA.

AJITOPUTM NPOBeAeHHus onbIiTa Ne 3

Bonpocs! u 3a1aHus

3ananue Ne 3. [Ipo6yieMHBII OIIBIT.
1.1. B ogny npoOupky ¢ pacTBOpom
cynbdara menu (I1) npunute pacTBop
TUAPOKCUIA HATPHUSL.

1.2. Bo BTOpYIO MPOOUPKY C paCTBOPOM
cynbdara menu (1) mpunute pacTBop
KapOOHaTa HATPHSL.

1.3. CpaBHUTBH IIBET 00pa3yOMMUXCS
0CAaJIKOB.

1.4. O6paTuth BHHMAaHUE Ha
BbIJICJICHUE Ta3a B OJIHON U3 MPOOHUPOK.
1.5. OnpenenuTs, OTKYy/1a MOXKET
BBLIEJISTHCS 3TOT raz?

1.6. [IpoBepuTh Ka4eCTBEHHBIN COCTAB
rasa ropsulei Jy4YnHKOM.

1.7. OOBACHUTH IPOUCXOIAIICE
SIBIICHUE.

1. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHHS] XUMHYECKUX PEaKIIUid, B
MOJIEKYJISIPHOM Y MIOHHOM BHUJIaX.

AJITOPUTM NPoOBeeHus onbiTa Ne 4

Bonpocsbl u 3a1anus
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3aganue Ne 4. [IpoGreMHBIN ONBIT. 1

1.1. K pactBOpy xs10pH/1a AIFOMUHUA
OBSCHUTH MPOUCXOMSAIIEE SIBICHUE.
MPWIATH PACTBOP KapOOHAaTa HATPUSI. 5

OCTaBUTh COOTBETCTBYIOLLUE YPaBHEHUS
XUMHUYECKUX PEAKIIH, B MOJEKYJISIPHOM U
MOHHOM BHJIaX.

3.

TBETUTbH HA BOIPOCHI.

JIn1s1 yero B MEAUIIMHCKON IPAKTUKE
UCIOJIb3YIOT PACTBOP MUTHEBOM COJBI JIJIst
MOJIOCKAHUSA MPU BOCTIAIMTENbHbIX
3aboneBanusx ropia? Kakosa poib
ruaponusa B npupoae? Ilouemy pactBop
MbLIa IIEHUTCA B Boje?

3. O0paboTka pe3yJibTATOB ONBITOB

1. IlpoaHamu3upoBaTh COOTBETCTBHUE TOJYYCHHBIX PE3YJITATOB THIIAM
runponu3a. Caenats COOTBETCTBYIONINE BHIBOIBI.

2. ChopMyIHpoBaTh BBIBOJIBI O 3aBUCUMOCTH TUIIA TUAPOJIM3a U KUCIOTHOCTH
CpeIbl pacTBopA.

Paznen 4. CTpoeHHe U CBOMCTBA OPraHN4YeCKUX BELIECTB.
JlabopaTopHas padora 3. «IloJyueHHne 3THUI€HA M U3YUYEHHE €r0 CBOMCTB»
HazBanune tembl

Tema 4.2. «CBolCTBa OPraHUYECKUX COCTUHEHUI

PesynpTaT 00ydueHus
YCcTaHaBIMBaTh 3aBHCUMOCTH (PU3UKOXHUMHUYCCKHX

CBOWCTB OpPraHUYECKUX BEIIECTB OT CTPOCHUSA
MOJIEKYJT

OOmme xkomnetreHimu |[OK 01, OK 02

1. Bomnpocsl 1J1s J0nycKa K JadopaTopHoii padorte

a) chopMymHpyHTe 1eNb INTAHUPYEMOT'0 SKCIICPUMEHTA;

0) 0O0BSICHUTE, K KAKOMY KJIaCCy OPTaHUUYECKHUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHUTE, KAKUMU XHUMHUYECKMMU CBOWCTBAMH OO0JQJar0T BEIIECTBA
JAHHOTO KJlacca, KaKUe KauyeCTBEHHBIE peaKUuu JJIsi UX OOHAPYKEHUS
UCIIOIb3YIOTCS;

r) 00OBSCHHUTE, KAK MOYKHO TIOJIYYHTh BEIECTBA JTAHHOTO Kjlacca COCTMHCHHM
B J1aOOPATOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP MJIs MOTYyUEHHUS Ta30B;

€) TepeUYrCIUTe OCHOBHBIC AaCTEKThI COOIONCHUS TEXHUKH O€30IMacHOCTH

nipu padore ¢ JIBXK (3TusoBblit criupT), arpecCUBHBIMU peareHTaMu
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(KOHIIEHTpUPOBaHHAs ~ Ce€pHAas  KHUCJIOTA), HarpeBaTeldbHbIMU  HOpubOpamMu
(cnupTOBKA).
2. IIpoBeieHMe ONBITOB

Oob6opynoBanue u nocyaa PeakTuBbl

1. CtexnsiHHBIE TPOOUPKU

1. KonuentpupoBanHsiil pactBop Hob04

2. lItatuB ansa npoOUpoK

2. DTUIOBBIN COIUPT

3. CnupTOoBKa

3. PactBop KMm04

4. Crinyku

4. bpoMHas Bosia

5. Ilecok

AJITOPUTM NpoBeeHus onbiTa Ne 1

1. [TonyuuTs 3THIIEH JAeruapaTaiueii STUI0BOTO
cnupTa, 0OHAPYKHUTh €0, U3yYUTh €r0 CBOMCTBA.
1.1. B mpoOupKy HAIUTH 2-3 MJI STUIIOBOTO CITUPTA U
OCTOPOXKHO 100aBUTH 6-9 MJI KOHIIECHTPUPOBAHHOM
CEpHOM KHUCIOTHI. 3aT€M BCHITIATh HEMHOTO
MIPOKAJIEHHOTO TIeCKa (MECOK MJIM MEJIKUE KYCOUKH
NeM3bl BBOJST JJI TOTO, YTOOBI MIPEIOTBPATUTH
TOJIYKH KUJAKOCTU NIPU KUINEHUU ). 3aKPBITh
IPOOUPKY MPOOKOH ¢ Ta300TBOTHOM TPYOKOH,
3aKpEIUTh €€ B IITATUBE U OCTOPOKHO HATPETh
conepxxumoe npobupku (puc. 1)

NeCoR
CHOH
H,so, (I

(xomL)

Br,  KMnO,

Bonpocsl u 3axanusi

1. Yto mpoucxoaur B
npobupke? Uto
HaOromaere?

2. K xakomy tuny
XUMHUYECKUX PEAKIUN
OTHOCSITCSl ITH
npornecchl? Kak
Ha3bIBAIOTCA?

3. Kak mensiercst okpacka
pactBopoB? [Touemy?

4. Kakum miameHem
roput 3tuieH? [louemy?
5. CocTaBUTh YypaBHEHUS
MPOTEKATOIINX
MPOLIECCOB.
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1.2. OcTOpOXHO, PABHOMEPHO HarpeTh CMECh.

1.3. B nopyryto npobupky Hanente 2-3 mi
pa30aBIEHHOr0 pacTBOpa NE€pMaHraHara Kajus, u
IOPOIYCTUTE YEpe3 HEro ras.

1.4. B TpeTbto npoOUpPKY HAMUTH 2-3 MJI OpOMHOM
BOJIbl, OITYCTUTh I'a300TBOAHYIO TPYOKY /10 AHA 3TON
OpOOUPKHU U MPONYCTUTH Yepe3 OPOMHYIO BOJLY
BBIJCIIAIOLIUNCS Ta3.

1.5. BbeIHYTBh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
NOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOJIKEUb
BBIICIISAIOIIUICS Ta3 (puc.2).

C;H;O0H (a™1a0-
BBIY CIIHPT)

H,SO,

3. O0paboTKka pe3yjabTaTOB ONBITOB

1. TlpoaHanu3upoBaTh COOTBETCTBUE MOJYYEHHBIX PE3yJIbTAaTOB CIIOCOOAM
NOJIyYEHUsI HENPEAENbHBIX YIJIEBOJAOPOAOB psifga dtuieHa (ankeHoB). Crenatb
COOTBETCTBYIOIIUU BBIBOJ.

2. ChopmymnupoBaTh BBIBOJ 0 (U3UKO-XUMHUYSCKUX CBOMCTBAX ATUJICHA.

3. CdopmynupoBaTh BBIBOJI O CITIOc00aX 0OHAPYKEHHS dTHIICHA.

2.2. OueHo4YHbIe cpeacTBa PYyOe:KHOro (TeMAaTH4YeCKOro) KOHTPOJsI MO
AUCUHMILTHHE «XHMMA»

PyOexHpiii  (TeMaTWueckwii) KOHTPOJIb M0 JUCHUIUIUHE  «XHUMHSI»
MPOBOAUTCS B (hOpMe KOHTPOJBHBIX PabOT MO pasjienaM OCHOBHOTO MOMYJSI Ha
OTJICJIbHBIX 3aHSTHUSAX, KEMCOB U YUEOHO-UCCIEOBATEIBCKUX MPOEKTOB.

2.2.1. KonTpoabHbIe paboThl 10 pa3aeaam

KontponbHbie paboThl MO XUMHHM KaK OLIEHOYHBIE CpEJICTBA PYOEKHOTO
KOHTPOJISI 3aBEPIIAIOT M3yueHue | wiam 2 TeMaTH4YeCKUX pa3/ielioB OCHOBHOIO
MOTYJISI.

Paznen 2. Xumuyeckue peakuun. Konrpoiabnas padora «Crpoenue
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BellleCTBA M XMMHUYECKHUE PeaKIum)

KoHTponbpHas paboTa cofep uT 4eThIpe BUAA 3aJaHUM:

1. 3agaun Ha cOCTaBIEHUE XUMUYECKUX POPMYIT TBYXaTOMHBIX COCAUHEHUN
0 X Ha3BaHMUIO.

2. 3aa4u Ha COCTaBJICHUE YPaBHEHHU pEaKIUi: COSTUHEHMUs], 3aMEICHMUS,
paslioxkeHus, OOMEHa U peakIUui C Yy4yacTHUEeM KOMIUIEKCHBIX COCIMHEHUN;
OKHCITUTEIbHO-BOCCTAHOBUTEIIHLHBIX PEAKIIUH.

3. 3ajaHusi Ha COCTaBJICHUE MOJIEKYJSPHBIX U MOHHBIX pEaKIui TUApOIu3a
coJiei, yCTaHOBJIEHUE U3MEHEHUSI KUCIIOTHOCTH CPEJIbI.

4. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapPaKTEPUCTUK IO YpaBHEHUSIM
XUMUYECKUX PEaKIuii: MaCCOBOM WJIM OOBEMHOM JIOJIM BBIXOJA MTPOJIYKTa peaKIuu
COCMHEHUS OT TEOPETUYECKH BO3MOXHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAaKTEPUCTUK MCXOJHBIX BEIICCTB U TMPOJIYKTOB PEAKIIUU;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMH, €CIIM OJTHO U3 BEUIECTB
JaHO B BHJIE€ pPacTBOpa C ONPENEICHHOM MacCOBOM J0Jed pacTBOPEHHOTO
BEIIECTBA.

Pasznen 3. CrTpoeHne ¥ CBOICTBA HEOPraHMYeCKMX BelIECTB.
KonTposabHas padora «CBOHCTBAa HEOPrAaHMYECKHUX BeLIECTB)

KonTtponpsHas paboTta conepKuT Tpu BUa 3aIaHUK:

1. 3ajaun Ha pacyeT MacCoBOM N0JU (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coenuHeHMS) B MOJIEKYJIe (CMecH).

2. Ilpaktmyeckwe 3amaHus 10 KilacCH(UKAIUM, HOMEHKJIAType U
XUMHYECKUM  (QOpMyJiaM HEOPTraHWYECKMX BEIIECTB PA3TUYHBIX KIIACCOB:
ONpeNeJICHHE Kjacca HEOPraHMYeCKUX BEIIECTB, HA3bIBATh HEOPTraHUYECKHUE
COEIMHEHUS M0 MEXKIYHAPOJIHOW U TPUBHAIBHON HOMEHKIATYpPE MO XUMUUYECKUM
dbopmyam.

3. 3agaHus Ha COCTABJICHHE YPABHEHHM XUMUYECKUX PEAKIHA C y4acTHEM
IPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCUJOB METANIOB, HEMETAIIJIOB
1 aM(OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAHHUN 1 aM(OTEpHBIX
TUAPOKCUAOB, HEOPTaHMYECKHX COJIEH, XapaKTepH3YIOIIUX WX CBOMCTBA U
CIIOCOOBI MOTYYEHUSI.

Paznen 4. CTpoeHue u cBOliCTBa OpraHuvyeckux BemecTts. KonTpoabHas
padora «CTpoeHue M CBOICTBA OPraHUYEeCKUX BelleCTB)

KontponbHas paboTa COCTOUT U3 MSATU BUAOB 3aJIaHHI:

1. 3aganus Ha COCTaBJIEHUE HA3BAHUW OPraHUYECKUX COEIUHEHUH 10
XUMUYECKUM (popMynam (B T.4. CTPYKTYPHBIM) C UCIOJIb30BAHUEM TPUBUAIBHOM
WJIA MEXIYHAPOIHON CUCTEMATUYECKOW HOMEHKIATYPBI.

2. 3aanus HA COCTABIICHUE TTOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT
OpPraHUYECKUX BEIIECTB OTACIBHBIX KIACCOB M0 UX HA3BaHUSIM B COOTBETCTBUU C
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MEXKIYHAPOIHOU HOMEHKJIATYpOH.

3. 3ajaun  Ha ompeneNeHue NOpocTedied  (opMysbl  OpraHUYECKOi
MOJIEKYJIbI, UCXO/S U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha  COCTaBIICHHE  ypaBHEHUH  XMMHUYECKHUX  peakiui,
WUTFOCTPUPYIOIINX XUMHUYECKHME CBOMCTBA C YYETOM MEXAaHH3MOB IPOTEKAHMS
JAHHBIX PEaKLMii U TEHETUYECKOM CBA3U OPTaHUYECKHUX BEILIECTB Pa3HbIX KJIaCCOB, B
T.4. LETIOYKU ITPEBPALLICHUN.

5. PacueTHble 3a7aun MO ypaBHEHHUSM PpEAKIUH C y4YaCTHEM OpPraHUYECKUX
BEILIECTB.

Pasgen 5. KuHernyeckue W TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEeKaHusA XuMH4Yeckux peakuuii. KonTpoabHass padora «CkopocTh
XMMHYECKOIl peakliuu 1 XMMHUYeCKoe paBHOBeCHE»

KoHnTponbHas paboTa cOCTOUT U3 TpeX BUAOB 3aJaHUI:

1. PacueTHble 3a/1a41 HA U3MEHEHUE CKOPOCTH XMMUYECKUX B 3aBUCUMOCTH OT
KOHIEHTPALIMK PEarupyrolrx BEIIECTB U TEMIIEPATYPHI.

2. 3amayn Ha pacyeThl TEIUIOBBIX A(M(PEKTOB XUMHUECKHX pPEAKIUN U
OTIpeJIeNIeHHEe TUIa peakuu (1o TerIoBoMy 3D (EKTy: K30 - U IHTOTEPMHUUECKHE).

3. 3amanusa Ha nupumeHeHue mpuHiuna Jle-lllaTenbe ana HaxoXaeHUs
HAIPABJICHUS] CMEUIECHUSI PAaBHOBECHS] XMMUYECKON peakluuu U aHainu3 (aKTOpOB,
BJIIUSIIOIINX HA CMEUIEHNE XUMHUUYECKOTO PABHOBECHS.

Paznen 6. Iucnepcubie cucrtembl. KoHTposbHas paGora mo Teme
«/lucnepcHble CHCTEMbI»

KonTtponbHas paboTa COCTOUT U3 ABYX YaCTEH:

1. 3agaun Ha MPUTOTOBIEHUE U pacUeT KOHILIEHTPAllMK pacTBOpoB (3 3amauu
Ha pacTBOpeHHE, pa30aBlieHHEe, CMEIIMBAHUE PACTBOPOB).

2. 3ajmaHusi Ha JUCHEPCHBIE CHCTEMBI, HCIOJb3yeMble B OBITOBOM U
IPOU3BOJCTBEHHON JESATEILHOCTH YEJIOBEKA (B BUAE TECTOBBIX 3aJaHUM).

[TpuBegem mpuMepsl 3alaHuii KOHTPOJIBHOUM paboThl o Teme «CTpoeHue U
CBOIICTBA OPraHMYeCKHX BeLIeCTB», KOTOpas MNPOBOJMUTCA IIOCIE H3YUYEHUS
oOydJaromumucs pasuaena 4.

ITo ntoram uzyuenus paszaena 4 «CTpoeHne u CBOCTBA OPraHUYECKHUX
BelllecTB)» o0ydaromuecs OyayT CIOCOOHBI:

- ONpEeNeNATh MNPUHAIJIEHKHOCTh BEIIECTB K Pa3IUYHBIM  KjlaccaM
OpraHUYECKUX COEUHEHUI; TOMOJIOTH U U30MEPBIL;

- Ha3bIBaTh U3YYEHHBIE BEILIECTBA [0 «TPUBUAIBLHON» WM MEXKIYHAPOIHOU
HOMEHKJIATYpE;

- XapaKTepu30BaTh CTPOCHHE U XUMHUYECKHE CBOMCTBA H3YyUYECHHBIX
OpPraHUYECKUX COCIMHCHU;
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- OOBSCHATH 3aBHCUMOCThH CBOWCTB OpraHMYECKHUX BEIIECTB OT UX COCTaBa M
CTPOCHHS;

- TMPOBOAMTH BHIYHUCICHHS 0 XUMHUECKUM (HOpMyJiaM U ypaBHEHUSIM.

TemaTnueckuil KOHTPOJIb OCYIIECTBISIETCS MeTo10M TecTupoBanus (1) wium
B (hopMe MUCbMEHHON padOoThl, BKIIOUYAIOIIEH MpaKkTuyeckue 3aaanus u 3agaun (11).

IIpuBeaeM npuMep KOHTPOJbHON padoThl B ()OPMeE TECTOBBIX 3aJaHUH
(.

1. BemecTBo, cOCTaB KOTOPOT'O BhIpaXKEH MoJieKysipHoi hopmynoit C3H
OTHOCHUTCS K KJIacCy:

1) apensl

2) ajKaHbl

3) alKeHsl

4) alKUHBI

2. Hazpanwue BemectBa, hopmyina koroporo: CH3-CH(CH3)-CH2-CH2-OH

1) OyraHoi-2

2) MEeHTaHOJ-2

3) 2-merunoOyraHoa-4

4) 3-metunOyraHom-1

3. BemectBo, umeroniee popmyny CH2=CH2 Ha3biBaercs:

1) Tomyomn

2) STHIIECH

3) rMIepuH

4) mpomaHoI

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAS KUCIOTA, UMEET (PopmMyny:

1) C2H50H

2) (CH3)2KH

3) CH3-CH2-COOH

4) C3H9OH

5. [ns ankaHOB XapakTepHa peaKIlus:

1) mpucoenmnenus H,

2) XIIOpUPOBAHHS HA CBETY

3) obecuBeunBanus pactBopa KMm0,

4) nonuMepu3anuu

6. MeTaHou pearupyer c:

1) matpuem

2) BojmoOH

3) BOmOpOIOM

4) meTaHOM

7. YKCycCHas KHCJIOTa BCTYNAeT B PEAKIIHIO C:
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1)
2)
3)
4)
8.

AgNO3

ma

~CO3

H20

BepHel 11 yTBEpKACHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA b.

AMMHOKHUCIIOTHI IPOSIBIIAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1)
2)
3)
4)
9.
1)
2)
3)
4)

BEPHO TOJIBKO A

BEPHO TOJILKO b

BEpHBI 00a yTBEPKIACHUS

HEBEPHO HU OJHO U3 YTBEPKICHUI

VYpaBuenue xummudeckoi peakiuu C,Hg+C1,M-C,H;C1+HC1 sBnsietcs:
peaknueit 3aMeleHus1, MPOTEKAIoIIeH 0 paJuKaIbHOMY MEXaHU3MY
peaKkuueil IpucoeIUHEHU, MPOTEKAOLIEH MO PAAUKAIBHOMY MEXaHU3MY
peakueit 3ameieHusi, MpoTEKarollel 10 MOHHOMY MEXaHU3MY
peaKkuueil IpuCoeIUHEHUS, MPOTEKAOIIEH T0 HOHHOMY MEXaHU3MY

10. B peakmuro «cepeOpstHOTO 3epKaia» (¢ aMMHAaYHBIM PACTBOPOM OKCH/IA
cepebpa) BCTyIaeT:

1)
2)
3)
4)

ATaHOJ
TIII0KO03a
TIIALEPUH
Kpaxmail

11. VYcraHoBuTE COOTBETCTBUE MEXKIY HA3BaHHWEM BEIIECTBA U KJIACCOM

(rpynrioi) opraHuYeCKUX COCTMHEHUM, K KOTOPOMY(-0i) OHO ITPUHAIJICIKHUT.
HazBanue BeriectBa

A) CH3COOH
b)
CH3-CH2-CH3

B) CH2=CH-CH2-C
H3 I') CH3-CH2-OH
Knacc oprannuecknx coeIMHEHH

1)
2)
3)
4)

5)
6)

OJTHOATOMHBIC CITHPTHI
YTIIEBOIBI

KapOOHOBBIE KUCIIOTHI
apOMaTHYECKHEC YTIICBOIOPOIBI
HETIPeICTbHBIC YTIICBOIOPOIBI
peACIbHBIC YIICBOAOPOIBI

12. B cxeme mpeBparieHuit
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1500°C Cakr +BI2

CH * X1~ 6enzon * X,

BemecTBaMu X; U X, COOTBETCTBEHHO SIBJISIOTCS

1) aleTuIeH

2) OSTHJICH

3) OpombeH301

4) XJI0pOCH30I

5) denon

6) IUKIOreKCaH

13. Omnpenenure MosieKyasipHYI0 (popmyily BeliecTBa, coaepxaiiero 37,5%
yrieponaa, 50% kucnopona u 12,5% Bonopoaa. OTHOCUTENBHAS TJIOTHOCTh MApOB
ATOTO BEIIECTBA 10 BOAOPOAY paBHa 16.

1) CH30OH

2) C2H50H

3) HCOOH

4) Ce6Hs50H

14. Ckonbko JIUTPOB BoOjaOpoaa ToTpedOyercs st obOpazoBanus 10,2 T
ATUJIOBOTO CHUPTA W3 alleTAJIbIETH/IA, €CIHM BBIXOJ MPOIYKTA PEAKIIUU COCTABJISET
80%?

1) 6,21

2) 3,1n

3) 12,7510

4) 11,2 n

IIpuBenem npumep 3aJaHUM 1JI1 MACbMEHHOH KOHTPOJIbHOM PadoThI
().

1. JlaiiTe Ha3BaHUS OPraHUYECKUM COCIMHEHUSIM 110 XUMUYECKUM (hopmyiaMm
C HCIIOJB30BAHMEM TPUBHAIBHOM WJIM MEXIYHApOAHOM CHUCTEMATUYECKOU
HOMEHKJIATYPBI:

a) C2H50H

0) (IlIz3)2KH

B) CH3-CH(KH2)-COOH

r) C3HoK

n) CH3CH2HC=0O

e) C6H5CH20H

2. CocTaBbTe TOJHBIE W  COKpAIIEHHBIE CTPYKTYpHBIE  (OPMYJIBI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB MO MX HA3BAHUSIM B COOTBETCTBHUHU C
MEXIYHAPOJIHOW HOMEHKIATYPOI:

a) MEeTWIOEH30
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0) aHWINH

B) 3-MeTWIOyTaHalb

I) UUKJIOTEeKCeH

n) OyraaueH-1,2

€) 2-MEeTWJINPONaHOJI-1

K) OYyTHH-1

3) aMHUHOYKCYCHasl KUCJIOTa

3. CocraBpTe ypaBHEHMS XMMHMYECKHX DPEaKUUMHd  COIJIacHO  CXEMe
IIPEBPAILICHUN:

1500°C Caxr +BI2

CH4 " X1 X2 " X3

VYKaxxuTe TUI U MEXaHU3M Peakiiy, Ha30BUTE 00pa30BaBIIMECs BEIIECTBA.

4. Omnpenenutre MOJIEKYJSIpHYIO (GopMyiy BemiecTBa, coaepsxkaiero 37,5%
yrieponaa, 50% kucnopona u 12,5% Bomopoaa. OTHOCUTENbHAS TIOTHOCTH MapOB
ATOTO BEIIECTBA 10 BOAOPOAY paBHa 16.

5. CkonbKO JUTPOB BoJoOpoAa morpedyerca st obpazoBanust 10,2 T
ATHJIOBOTO CIUPTA U3 alleTalIbJIeTH1a, €CIU BbIXO MPOJYKTa PEaKIIUU COCTaBISET
80%?

2.2.2. Keiichl

Keiicel ucnonp3yroTcsi B KadyecTBE OLEHOYHOTO CpeACTBAa B pasjaene 8
OPUKIAOHOTO  MOJYJs, MX  COJEpXKaHUE  OHpefensierca C  Yy4eTOM
npodeccuoHaIbHOM  HampaBlIeHHOCTH oOpa3oBatenbHON mporpammbl  CIIO.
[IpriMepbl BOBMOXKHBIX TEM KEWCOB:

1. Tloremnenue knaMMaTa W BBICBOOOXKIIEHHE Ta30BBIX THUIPATOB CO JHA
OK€aHa.

N

bynyuimue marepuaisl a1 aBua-, MalllmiHO- U IPUOOPOCTPOCHMUS.
HoBeie MaTepuanbl 1151 COTHEYHBIX OaTapen.

JlekapcTBa HA OCHOBE PACTUTEIBHBIX MIPENAPATOB.

XHUMHUYECKHE 3JIEMEHTHI B )KM3HU YEJIOBEKA.

Bopoponnas snepretuka.

oV AW

[TpuBenem npumeps! kericoB mo xumun (aBTop ' omybeBa Muna bopucosHa,
yautelb xumum, Nttps://urok.1sept.ru/articles/636947).
Keiic Nel. «XJ10p B :KM3HH 4eJI0BEKa)

B Anonun o6beauHEHHBIMU crilaMy HallmoHaIbHOTO MHCTUTYTA 3I0POBbS U
[Ipedextyproro yuuBepcuteta Cua3zyoku OBUIO TIPOBEIECHO HCCIEIOBAHUE.
VYueHble BBIICHWIIM, YTO €CTECTBEHHBIE OpPraHMYECKHE BEIIECTBA BCTYMHAKOT B
pPEaKIMIo ¢ XJIOPUPOBAHHOW BOJIOM M3-MOJ KpaHa, o0pa3ys OMacHbIE COCIUHEHMUS,
KOTOPBIE MOT'YT CITY>KUTh IPUUYNHOMN paka. Takue coequuenus: Ha3zpiBatorcss MX, To
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ectb «MyTares ukc» win «Hen3BeCTHbIA MyTareH.

3agaHus:

1. IIpenoxkutre cnocoObl yMEHBIIEHUS SAOBUTOTO BIHUSHUS XJopa B
MUTHEBOM BOJIC HA OPTraHU3M YEJIOBEKA.

2. Ucxons u3 cBoei )KM3HEHHOM NMPaKTUKU, TPUOIU3UTEIBHO pacCUuTauTe,
CKOJIbKO XJIOPUPOBAHHOM BOJIBI BBl UCTIONb3YETE B T€UEHUE JHS U JUJISI KaKUX 1eei?

3. Kakue opranbl uenoBeka 00JbIII€ BCETO CTPAAAIOT OT BO3JICUCTBUS XJiopa?

4. Kak BiusieT XJIOpUpPOBaHHAs BOJIA HA YEJIOBEKA MPU KyTlaHUH ?

5. Haitnute pomojsHUTENbHYHO UWHOOpPMAMIO O 3aMeHe XJopa Tpu
00e33apakMBaHUU BO/IBI.

6. UccnenyiiTe pa3nuuHble TOBAapbl OBITOBOM XUMHUU B CBOEM JIOME.
CocTtaBbTe CIMHUCOK XJIOPCOJEPIKANIUX COSAUHEHUN, YKAKUTE MEphl O€30MaCHOCTH
npu paboTe ¢ HUMH.

Keiic Ne2. «BogopogoMo0uiu - mar B Oyaymiee»

Asromoommn HondaFCXClarityna BogopoHbIX TOIUTMBHBIX 3JIEMEHTAX €3/I5T
no goporam Espombsl ¢ 2009 roma. B 2011 rogy Hondampucoenunumnack k
eBponeiickoMmy mapTHepcTBYy skonoruunoit snepruu (CleanEnergyPartnership),
MOCJI€ 4YEero BbIBEJIA Ha IMEPBBIM IUIaH MPOU3BOIACTBO DKOJIOTMUYECKH YHUCTHIX
aBromooOmneil. A Ha Ilstom MockoBckoM MexayHapoaHoMm aBTocasione BA3
IpeCTaBUII CBOIO HOBUHKY «Jlaga-AHTIM» ¢ OaJTOHAMH BOJIOPOJIa U KUCIOPO/a.

3amaHus:

1. Tlouemy MHOTME  aBTOMOOWIBHBIE  KOMIIAHUU  pa3pabaThIBaiOT
aBTOMOOWMIIH, paboTaroIKe Ha BOJOPOTHOM TOILIUBE?

2. Kak BBIXJIOIHBIC Ta3bl aBTOMOOWJICH, pabOTAIOIIMX Ha YTJIEBOJIOPOIHOM
TOIUIMBE, BIUSAIOT Ha 3I0POBbE UesioBeKa?

3. Kakue «+» 1 «-» Bbl BUIUTE Y BOAOPOAOMOOHIICH?

4. Haiinute OMOTHUTENbHYIO HHPOPMAIIHIO 00 UX YCTPOICTBE.

5. Eciim B Bamel ceMbe WIM y BalldX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJIbKO MPHUOJM3UTEIBHO JIMTPOB OCH3MHA, Ta3a M KaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemecTBa 1 B KaKOM KOJIMYECTBE MOT'YT HAXOJIUTHCS B BBIXJIOIMHBIX
razax BallliX aBTOMOOMICH?

2.2.3. Y4eOHO-ucc/1e10BaTeJIbCKUM MPOeKT

Y4eOHO0-HCCIIeTOBaTeILCKHA MPOSKT SABJISECTCS OCHOBHBIM CITIOCOOOM OITCHKH
pe3yabTaToB 00y4deHHs, CHOPMHUPOBAHHBIX Yy OOYYaIOMIUXCS B XOJ€ OCBOCHUS
MNPUKJIIAJTHOTO MOJYJIA XUMHH B pazaenax 9.1. u 9.2. MccinengoBanue 1 XUMUYECKUI
aHanmu3 00beKTOB Onochepbl/TexHochephl (C yueToMm Oyayiien mpodeccuoHaIbHON
e TEIBHOCTH ).
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[IpuBenem npumep MPOEKTHOTO 3a/IaHUsl, pab0Ta HaJl KOTOPBIM HAYMHAETCS C
Hayaja pasliefia, a JeTaJbHOE BBHINOJHEHUE 3aJaHUuil B rpynmnax u odopmieHue
PEe3yIbTATOB MPOEKTHOM JIESITEILHOCTH MPOU3BOUTCS B KOHIIE U3YyUCHHUS pa3jiea.

O6mass TemMa  TMpoOeKTa, TNpPUBEJICHHAs  HUXKE, B  JaJIbHEHIIEM
JEKOMIIO3UpPYyeTCsl MO (paceTHOMY NTPUHLMIY B 3aBUCHUMOCTH OT TOJIydyaeMOu
oOydJaromuMucsl crienuaibHOCTH (TIpodeccur), a TakKe KakJaas TpyIna MOXKET
paccMoTpeTh Oojee yrIyOJE€HHO OJWH U3 00s3aTENbHBIX COAEPKATEIBHBIX
KOMITOHEHTOB (IIOJIT€M) MPOEKTA.

Ha3panue mnpoekTa: cocTaBleHHWE MPOEKTa IIBETHUKA/Caga/oropojaM B
3aBUCUMOCTHU OT COCTaBa MPOaHATU3UPOBAHHBIX MTOYB.

IIpo6aema ucciieoBaHusI: ONPEICICHNE BOBMOKHOCTH pa30MBKHU 1IBETHUKA
B COOTBETCTBHM C JHM3aHHEPCKUM 3alpoOCOM W HEOOXOJUMOCTH ajamnTaluu
JTM3aiHEPCKOTO MPOEKTA K MOYBEHHBIM M KIIMMATHYECKUM YCIIOBUSIM HA OCHOBaHUU
UCCJIEJIOBAaHUS XUMHUECKOTO COCTaBa MOYB MPEIJI0OKEHHOTO y4acTKa.

Iear npoekTa: oONpeaeIUTh BIUSHHE XHUMHUYECKOIO COCTaBa IOYB Ha
MPEIJIOKEHHOM YYacCTKE Ha aCCOPTUMEHT PACTeHUM, PEKOMEH IOBAaHHBIX K TTOCAIKE
JUISL peain3aliiy BBIOPAHHOTO TU3aHHEPCKOTO MIPOCKTA.

3amayu npoekra:

1) uccnenoBaTh XMMHUYECKUN COCTaB, CTPYKTYpPY, KHCIOTHOCTh TMOYBBI Ha
IPEAJIOKEHHOM YUYaCTKE;

2) WcclenoBaTh MHCOSIIMIO OTBEICHHOTO JIJIS [IBETHUKA Y4aCTKa;

3) mpeIOKUTh MEpPhbl MO YAYYIICHHIO Ka4yecTBa IMOYBBI IyTEM BHECCHHUS
pa3MUYHBIX yIOOpeHWi © 100aBOK Ha TMPEIJIOKEHHOM Yy4YacTKe B cliydae
HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTCHHUH B COOTBETCTBHM C BBISIBICHHBIMH
0COOEHHOCTSIMH MCCIIEIOBAHHOTO y4acTKa U TU3aHEPCKUM 3alPOCOM;

5) cOCTaBHTH ITOCAIOYHYIO BEJJOMOCTH;

6) mOATOTOBUTH M MYOJIMYHO TPECTABUTH MPE3CHTAIINIO 10 TEME IPOCKTa B
KOMaHJIE.

Pe3yabTaThl 00yUeHUs:

- ONpEAEIsTh IEPEeUYEeHb HEOOXOIUMbIX UCCIIEIOBAHUI XUMHUECKOTO COCTaBa
MOYB U y4YacTKa JiJIsl COCTABIICHUS WU aJanTalliy paHee pa3pab0TaHHOIO MPOeKTa
[BETHUKA;

- OINHUCHIBaTh 3aBHCUMOCTb aCCOPTUMEHTAa pacTeHH OT KadecTBa
PEAJIOAKEHHON MOYBBI 111 00yCTPONCTBA I[BETHHKA;

- CIOCOOHOCTh HCIOJB30BaTh COBPEMEHHBIE CPEICTBAa MOMCKA, aHalu3a U
MHTEpIpeTauuu nHGopMaluu, 1 UHGOPMAIIMOHHBIE TEXHOJIOTHUU JJIS BBITTOJTHEHUS
3ana4 npodeccroHabHOM nestenbHocTH (OK-2);
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- cnocoOHOCTh A3(YPEKTUBHO B3aMMO/ICHCTBOBATH U pabOTaTh B KOJUIEKTUBE U
komanje (OK-4).

Pe3yabTaT NpoeKTHON padoThI 00y4ar0Ierocs:

- MakeT / BujgeomMarepuan / nmedaTHele cpencta / 3D-mMoaenn KoCMUYECKOM
TEXHOJIOTHH; TPE3CHTAIUsl PE3yIbTaTOB HUCCIEJOBaHMUS Ha MPO(EeCCHOHAIBHBIX
KOHKYpCax.

dopma npeacTaBICHUSA Pe3yJIbTATOB POCKTHOM padoThI:

- 3amuTa TPOEKTa C HCIOJIb30BAaHUEM CPEJICTB BHU3YyalW3allud U
JIEMOHCTpaIMy NpoayKTa ( / MakeTa / BujpeoMarepuasa / nedatHoix cpeacts / 3D -
Mozenu (py HaJTU4KH ).

Bo3Mo:xHBIE BADUAHTHI T€M MPOEKTOB:

1. UccnenoBanune cocTtaBa MHUHEPAJIBHOM BOJBI M PEKOMEHAAIMU 1O €€
UCITIOJIb30BAHMUIO.

2. MHccrnenoBanwe pa3pymiammiero JASHCTBHS NPHUPOJHOM BOABI  Ha
CTPOUTEIIbHBIC MAaTEPUAJIbI.

3. CocraBneHue MpoeKTa IBETHUKA/Oropoja/caia B 3aBUCIMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOYB B COOTBETCTBHHM C JHU3aHHEPCKUM  3alpoCcoM
(MOHOXPOMHBIM ~ IBETHHMK,  ILBETHUK  OJHOJETHHUKOB, MHOTOJIETHUKOB,
JEKOPATUBHBIN OrOPOJI U Ap.).

4, CocraBrneHue cOaJTaHCUPOBAHHOTO MEHIO Ha JeHb (HEIen) B
3aBUCUMOCTH OT COJEP>KaHUS XUMUYECKUX MaKpPO U MUKPOIJIEMEHTOB B ITPOIYKTaX
TUTaHUS.

5. HccnenoBanune kauecTBa MUTHEBOI BOJDI.

6. UccnenoBanne mpoO BOJOMPOBOJHON BOJBI HAa MPEAMET YCTPaHEHUS
AKECTKOCTH.

7. YcTpaHEHHE KECTKOCTU BOJABI B CEIbCKOXO03SIMCTBEHHOMN JIESITEIbHOCTH.

8. KoHTponp kadecTBa TEXHUYECKON BOJBI PA3HBIX BUJOB B COOTBETCTBHUH C
meroaukamu o 'OCT.

9. Co3nmanne NeKOPATUBHOM MITYKATYPKH.

10. TTurmMeHTHI B U3IETUAX U3 CTEKJIA.

11. UccnenoBanue pa3pylIalOMIEro ACHCTBUS BOAbI Ha CTPOUTEIBHBIC
MaTepuabl.

12. Ouenka coCTOSHHS BO37yXa pabodei 30HBI CHENUanncTa (TeXHOJIOra,
CTpOUTENST W T.M., C Y4eTOM 0OJacTd NPOQPECCHOHATBLHON IeATEIHbHOCTH) B
COOTBETCTBUH C HOPMATUBHBIMU JOKYMEHTAMU
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2.3. OueHouyHble CpeACTBa  NPOMEXKYTOYHOM  aTTecTallu¥M 1O
AUCHUIIHHE «XUMUD»

[IpoMesxyTouHas aTTecTalys Mo JUCUUILUIUHE «XUMUS» IPOBOJIUTCA B opMe
sk3ameHa. Kaxnplii sk3aMeHalMOHHBIA OWJIET COCTOUT M3 TpexX 3ajgaHuil: 1)
TEOPETUUYECKOE 3aJlaHhe B BHUJAE BOMNPOCA U3 TEOPETHUECKOrO COJEP KAHMS
OCHOBHOT'O M TMPHUKIATHOTO MOAYJNEH; 2) MpakTUUecKoe 3aJaHue (COCTaBJICHHUE
YPaBHEHHM XUMUUYECKUX PEAKIUN C yYaCTUEM HEOPTraHWYECKUX WIIM OPTaHUYECKUX
BELIECTB, B T.4. LIETIOYEK MPEBPAILICHUA U KaUeCTBEHHBIX peakUuil 0OHapyKEHHUS;
XUMHYECKUX (OpMYJT HEOPraHMYECKHMX M OpPraHMYecKHX BelIeCTB, B T.4.
CTPYKTYPHBIX; 3aJlaHUi 10 HOMEHKJIAType HEOPraHMYEeCKHMX U OpPraHuYeCKUX
BEUIECTB; OLEHKA M3MEHEHUS CKOPOCTM XUMHUYECKOM peakluud U HarpaBIICHUS
CMEIIeHUs] paBHOBECUsl C HUcCIoJib3oBaHMeM mnpuHuuna Jle - [lartenbe; oreHka
XUMHYECKOTO COCTaBa U OOOCHOBaHHE MPUMEHUMOCTH OOBEKTa OHO- WIH
TexHochepsl U T.1.); 3) pacyeTHas 3ajaya (pacyeThl MO YPAaBHEHUIO XUMUYECKUX
peakiuii, pacyeT MaccoBOM JIOJIM (MacChl) XUMHYECKOTO 3JIEMEHTAa (COSAMHEHMS) B
MoOJIeKyJie (CMecH); ompelaelieHue NpocTedineil  QopMynbl  OpraHUYeCcKO
MOJIEKYJIbI, UCXO/S U3 AJIEMEHTHOro cocTaBa (B %); pacueThl TeMIOBbIX 3P (HEKTOB
XUMHYECKUX PEaKIMil; pacyeThl 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIHH OT
KOHUEHTPALMK U TEMIIEpATyphl U T.I1.).

[IpuBeneM nmpumMep 3K3aMEHAIMOHHOTO OUIIeTa.

3aganme 1.

Kakoli pactBOp HCHONB3YIOT MJisi KAYECTBCHHOW PEKLIUHU OIPEICICHUS
XJIOpUA0B, OpomMua0B, HoaumoB? Hamuimure ypaBHEHUS peakiuii U 00OCHYHTE
OTBET.

3aganmue 2.

C2H50 4A01503, _ XI kmnO4, H20, 0-20°  x2 " (56.), 1 e X3 * m oy,
H _

»C2H40
JlaHa cxema npeBpalieHUn.
[IponummuTe BCce peakiiuy U ONpenesuTh Bemectsa X1, X2, X3.
3ananmue 3.

Ornpenennte MacCoBbIE JOJIH XUMUUECKUX AJIIEMEHTOB B OKCUE aTFOMUHUS
A1,03 ¥ BbIpa3uTe UX B MPOIEHTAX.
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3aKJII0UYeHHe

Takum o6pa3oM, (OHJ OILIEHOYHBIX CPEJACTB MO JAUCHUILIUHE «XUMHUSI»
COCTOUT U3 OLIEHOYHBIX CPEJICTB TEKYIIETO, pyOEKHOTO (TeMaTUYECKOI0) KOHTPOJIS
Y 3aJJaHUK IPOMEKYTOUYHOMN aTTECTALUH.

B ydeOGHO-MeTOMMUECKOM KOMILJIEKCE MPUBEACHBI TMPUMEPHl 3aJIaHU,
KOTOpbIE SBJISIOTCS MOJeabHbIMU. Kaxkawlii mpemnojaBatesib, B CBOIO Odepe/lb, B
paMKax CBOEM METOJIMYECKOU NESITEIHbHOCTH caM MPOSKTUPYET U pa3padaThIBaeT
cpeacTBa oOydeHUs U KOHTPOJIS, a TAK)KE BHIOMPAET METO/Ibl U OpraHU3aIMOHHBIE
dbopMBI UCXOAS U3 OPraHU3aAlMOHHO-TIEIATOTUYECKUX YCIOBUM 00pa30BaTeIbHOTO
mpoiiecca, COOCTBEHHOT'O ONBITa, YPOBHS TMOJTOTOBJICHHOCTH W MOTHUBAIlUU
CTYJIEHTOB.
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