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1. ITacnopT oueHO4YHBIX cpeacTB Mo gucuumInae OYIL.12 Xumus

s popmupoBaHus, KOHTPOJISI U OLIEHKH PE3yJIbTaTOB OCBOEHUs 00111e00pa3oBaTeIbHON
mucuurumael OYILL 12 Xumust pazpaboTana cucTeMa OIEHOYHBIX MEPOIPHUATUH, YUYUTHIBAIOIIAs
tpeboBanuss DPI'OC COO (mpeamerHeie pesyabratel)) u PI'OC  CIIO (obmue u
npohecCHOHATLHBIC KOMITETCHITHH).

BaxHoii 0COOEHHOCTBIO  CHPOEKTUPOBAHHON  CHCTEMBl  OLICHMBAHMS  SIBJSIETCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPOIPUSTHI M 3aIUIAaHUPOBAHHBIX pPE3YJIbTATOB OOyUYCHUSI.
Kaxxnoe oneHouHoe MepompusiTHE HAmpaBieHO HAa (OPMUPOBAHUE WU HU3MepeHue 3HaHus /
YMEHUS B KOHTEKCTE, YKa3aHHOM B pe3yibTaTe OOyUEHHUS.

B mucummumae OVYIIL.12 Xumus K OCHOBHBIM OIIEHOYHBIM MEPOIPHITHSIM OTHOCSTCS:
3a/laHdsl B TECTOBOW (opMe, MPAKTUUYECKUE 3aJaHUs HA COCTaBICHHE YPaBHCHHM pPEaKIIHi,
KJIaCCU(UKALMIO U HOMEHKJIATypy XUMUYECKHX COeIMHEHUH, pacueTHbIE 3a/1a4H, 1ab0paTopHbIe
paboThI, MPAKTUKO-OPUEHTUPOBAHHbBIC 3a/1aHMs (pacueTHbIE U TEOpETUUECKHe). B mpukiiagHbix
MOJIYJIIX B KA4yeCTBE OIICHOYHBIX MEPOINPHUATUN TaKkKe 3allJIaHUPOBAaHBI KEWChl U yueOHO-
MCCJIEI0BATEIbCKUE TIPOCKTHI.

Peanuzanus oneHOYHBIX MEPONPUATUNA MO XUMHH 3aILUIAHUPOBAHA B PAMKAX TEKYIIETO,
pyOexKHOro (TEeMAaTHYECKOT0) KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIlMU 110 JUCITUILIAHE.

Cucrema OLIECHOYHBIX MEPONPUITHI MO XMMHUU IPEJCTABICHA B MACIOPTE OLIEHOYHBIX
cpenacts (Tabnuna 1).



Ta6auua 1. [IacnopT oneHoYHbIX cpeacTB o AucuunanHe OYIL12 Xumus

Moayas / Pasgen /

Tema

Pe3ysabTaTr 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

OcHoOBHOE co/lep:KaHue

Pazmen 1. OCHOBBI (I)OpMyJIPIPOBaTb 0a3oBbIe
CTPOEHHUA BellecTBa NOHATHUA U 3aKOHBI XUMHH
CTpOCHI/Ie daTOMOB CocTaBIIITh XUMHUYECKHE 1. Tect «CTpOCHI/Ie dTOMOB XHMHUYCCKUX OJJICMCHTOB H
XUMHYECKHX  DJIEMEHTOB U |(QOpPMYIIBI COeAMHEHU I B|IpUpOAAa XUMUYECKOMN CBSI3U.
npupoaa XHMHYECKOH CBSI3U COOTBECTCTBUHN CcO CTCIICHBIO 2. 33.,[[3"11/1 Ha  COCTaBJICHUC XUMHNYCCKUX (1)OpMy.H
OKHCIICHHS XHUMHYECKHX JJIEMEHTOB,|ByXaTOMHBIX COEAMHEHUH (OKCHUIOB, CyIb(GHUIOB, THAPUIOB H
nexoada nu3 BaJICHTHOCTH u T.H.)

ANEKTPOOTPULIATEILHOCTH

[Tepynoguuecknil 3aKOH U
tabnuna J.1. Menneneesa

XapakTepu3oBaTh XUMUYECKHUE
DJIEMEHTBI B COOTBETCTBHH C WX
MOJIOKEHUEM B MepUOINYECKOM
CHUCTEME XMMHUYECKUX deMeHToB JI.1.
Menneneena

[IpakTHKO-OpPUEHTUPOBAHHBIC TEOPETUUYECKHUE 3aJaHHS Ha
XapaKTepU3aluil0 XWMHUYECKUX 3JIEMEHTOB: «MeTtammmueckue /
HEMETa/UIMYECKUE  CBOWMCTBA,  JJEKTPOOTPUIATEIBHOCTH  H
CPOACTBO K JJICKTPOHY XUMHUUYCCKUX 3JIEMCHTOB B COOTBCTCTBHE C
UX D3JIEKTPOHHBIM CTPOCHHEM M MOJOKEHHEM B IMEPUOAMYECKOU
cucTeMe XxuMuieckux aneMeHToB J[.M. Menaeneeay»

Pa3zgen 2. XumMu4eckue
peakiuu

CocTtaBasiTb ypaBHeHUSI H
cXeMbl XUMHYECKHX peaKuui

KonrtpoabsHnas padora
«CTpoeHHe BellleCTBA U XMMHYECKHe PeaKun»




Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
Turnbl XUMHYECKUX CocTaBisTh peakuuu 1. 3ajaun Ha cocTaBiIeHUE YPaBHEHUH PEaKIUM:
peaxuuit COCAMHEHUS, pa3NOXKEeHHUs, oOMeHa, — COCIMHEHHS, 3aMElICHMs, pa3joKeHus, oOMeHa U
3aMelleHus, OKHUCJIUTEIbHO- |peakluii C ydyacTHeM KOMIUIEKCHBIX COEIMHEHUH (Ha IMpumepe
BOCCTAHOBUTEIBHBIE  PEAKIUU  U|TUAPOKCOKOMILIEKCOB AIIOMUHUSA U 1IUHKA);
peakuuu KoMIuleKcooOpa3oBaHus (Ha —  OKHCIUTEJIbHO-BOCCTAHOBUTENBHBIX  peakuuid  C
npumMepe THJIPOKCOKOMIUIEKCOB |ICTIOJIb30BAaHHEM METO/a AJIEKTPOHHOTO OanaHca;
ATIOMUHUS M IMHKA) C Yy4acTUEM — € yyacTHeM KOMIUIEKCHBIX COEIUHEHHH (Ha mpumepe
HEOpPraHUYECKUX BEIIECTB TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUA).
2. 3agaud Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK
NPOAYKTa PEaKIMH COCIMHEHUS; MacCOBOW WJIM OOBEMHOU HOJH
BBIXO/Ia TMPOJAYKTa pEaKUHUd COCIUHEHUS OT TEOPETHUECKH
BO3MOXKHOTO; OOBEMHBIX OTHOIICHUH Ta30B; KOJUYECTBEHHBIX
XapaKTePUCTHK UCXOTHBIX BEUIECTB U MPOJYKTOB PEAKIIMU; MAacChl
(0O0beM, KOIIMYECTBO BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIU OJHO U3
BEIIECTB JaHO B BUJIE PACTBOpA C OMpPEIETICHHON MacCOBOM J0jei
PacTBOPEHHOTO BEILECTBA
DIEKTPONUTHYECKAS CocraBnsTh ypaBHEHUS 1. 3amaHus Ha COCTaBIEHHWE MOJIEKYJSPHBIX W HMOHHBIX
JUCCOITUAIMS U MOHHBIA OOMEH |XUMHUYECKUX  PEaKINH MOHHOI'O|peaklMii C y4yaCTHEM OKCHJOB, KHCIOT, OCHOBAaHMH M COJeH,

oOmeHa ¢ Y4aCTUEM HCEOPTaHUYCCKUX
BCIIICCTB

VMOHHBIX PEaKIUM THIPOJIN3a COJIEH, YCTAaHOBJIEHUE H3MEHEHMS
KHCJIOTHOCTH CPEJIBL.
2. JIaboparopHas paboTa «Peakuuu rugposinza

Paznen 3. Crpoenue u

CBOMCTBA
BelIIeCTB

HEOPraHUu4Ye€CKUX

HccaenoBarb cTpoeHue u
CBOIICTBA HEOPraHNMYECKHUX BEIIECTB

Konrtpoabnass pabGora
BeleCTB

«CBolicTBa HeOpPraHM4ecKuXx




Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA

Knaccudukanus, Knaccudumnuponats l. Tect «HomeHknaTypa W Ha3BaHHE HEOPTraHHUYECKUX
HOMEHKJIaTypa U  CTPOEHUE|HEOPTraHUYECKUE BEILECTBA B|BEIIECTB UCXOJ M3 WX XMUMHUYECKON (DOPMYIBI UM COCTABIICHUE

HEOPTraHNYCCKUX BEIICCTB

COOTBETCTBHUH C UX CTPOCHUEM

XUMHUYECKOM (QOpMyJIbI HCXOAS M3 Ha3BaHUS BEIECTBA 110
MEKyHAPOAHOU MIIM TPUBUAIBHOU HOMEHKIIATYPE.

2. 3amaud HaA pacyeT MaccoBOM JOJMM  (Macchl)
XUMHUYECKOT0 3JIeMEHTA (COCTMHEHHUS) B MOJIEKYJIEe (CMECH).

3. Ilpaktuueckue 3amaHus 10  KiIaccu(UKAIMH,
HOMCHKJIATYpE H XHMHUYCCKUM (opMynaM HEOPTaHUYECKUX

BELIECTB Pa3JIMYHbIX KJIACCOB.

4. IlpakTHueckue 3aJaHusl Ha OIpPENEICHHE XUMUYECKOU
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BUAA XMMHUYECKOH CBSI3U U
THUIIA KPUCTAJUIMYECKOU PELIETKH

DU3NKO-XUMHYECKHE

CBOWCTBA
BEIIECTB

HCOPTraHNYCCKUX

YcranaBinuBaTh  3aBUCUMOCTH
(UBHKO-XMMHYECKHIX CBOICTB
HEOPraHUYECKUX BEILIECTB oT

CTPOCHUA aTOMOB U MOJICKYJI, @ TAKKC
THUIIA KpHCTaHHquCKOﬁ pCHICTKH

1. Tect «OcoOEHHOCTH XHMHYECKHUX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBaHMH, aM()OTEPHBIX THIPOKCHUIOB U COICH.

2. 3ajaHud Ha COCTaBJIICHHE YPaBHEHUU XHUMHUYECKHX
peakiuii ¢ yd4acTHeM TPOCTBIX M CJIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHUJOB METAJUIOB, HEMETAaUIOB U aM(pOTEePHBIX
3JIEMEHTOB; HEOPTaHMYECKUX KHCIIOT, OCHOBAaHUN M aM(OTEPHBIX
TUAPOKCH/IOB, HEOPraHWYECKHUX COJIEH, XapaKTEepU3YIOLIUX MX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUSI.

3. IlpakTUKO-OPUEHTHUPOBAHHBIE TEOPETUUYECKUE 3aJaHUS
Ha CBOMCTBA U MOJyYEeHUE HEOPTAaHUYECKUX BEIIECTB.

4. JlabGopatopHas pabGoTa «CBoiicTBa METaIOB
HEMETAJIOB»

u




Moayas / Pasgean /

Tema

Pe3ysabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

[IpousBoacTBO
HEOPTraHUYECKHUX BCIIICCTB.
3HavYeHHE U MPUMEHEHUE B OBITY
Y Ha IPOU3BOJICTBE

OOOCHOBBIBAaTL 3HAYEHHE H
HpI/IMeHeHI/Ie HCOpI‘ AHNYCCKUX
BEIIIECTB B OBITOBOM H
HpOH?;BOIICTBGHHOfI NCATCIIBHOCTHU
YeloBeKa WX (PU3UKO-XUMUYCCKUMHU
CBOMCTBaMH

[TpakTHKO-OPUEHTUPOBAHHBIC 33JIaHHsI IO COCTABJICHHIO
XUMUYECKUX PEAKUUHA C y4acTUEM HEOPraHMYECKUX BEILECTB,
WCIOJNB3YEeMbIX JUISl HMX HMICHTH(QUKAIUK M [POMBIIIICHHBIX
CIOCOOOB MOTyYCHHS

Pazgen 4. Crpoenue u HccaenoBars cTpoeHne u KonTpoabHasi padora
CBOMCTBA OPraHHYecKHX CBOIICTBA OPraHN4YeCKHX BelleCTB «CTpoeHHne H CBOMCTBA OPraHMYECKHUX BeleCTB»
BellleCTB
Knaccudukanus, Knaccudunuposarts l. 3agmaHus HaA COCTaBJICHME HAa3BaHUW OPraHUYECKHUX
CTPOCHHE ¥  HOMEHKJIATypa|OpraHu4eCKUe BELIECTBA B|COEIMHEHUI o TPUBHUAIBHON 158105 MEKTYHApOAHOMN
OpraHUYECKUX BEILECTB COOTBETCTBUU C UX CTPOCHHEM CHUCTEMAaTUYECKOM HOMEHKJIAType
2. 3amaHus Ha COCTaBJIEHHE IIOJHBIX U COKpAIIEHHBIX
CTPYKTYpPHBIX (OpPMYNT OpPraHUYECKUX BEIIECTB  OTAEIbHBIX
KJIaCCOB
3. 3amaun Ha ompeAeNeHUe mpocterieil  Gopmybl
OpraHMYECKOI MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOro cocTana (B %)
CBoiicTBa OpraHUYECKHUX VYcraHaBnuBaTh  3aBUCHUMOCTD 1. 3agaHusi Ha COCTaBI€HUE YPABHEHUN XUMUYECKUX
COCTMHEHU I (hUBUKO-XUMUYECKUX CBOMCTB|pEaklMii ¢ y4acTHeM OpPTraHWYECKMX BEIIECTB Ha OCHOBAHUHM HX

OpraHWYECKUX BEIIECTB OT CTPOEHUS
MOJIEKY

COCTaBa U CTPOEHHUS.

2. 3amaHus Ha COCTaBJIEHWE YpPaBHEHUN XHMHUYECKUX
peakuui, WITIOCTPUPYIOIUX XHUMHYECKHE CBOICTBA C Yy4eTOM
MEXaHU3MOB NIPOTEKAHUs TAaHHBIX PEAKIA ¥ TEHETHYECKON CBS3H
OpPraHUYECKUX BEUIECTB PAa3HbIX KIACCOB

3. PacueTHble 33141 IO YPaBHEHUSM PEAKLUN C yHIaCTHEM
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Moayas / Pasgean /

Tema

Pe3ysabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

OpPraHUYeCKUX BEIIECTB.
4. Jlaboparopnas pabota «[lomydeHnue sTuiieHa 1 U3y4eHHE
€ro CBOMCTB»

Opranuueckue BeIIECTBa
B KU3HEEATEIILHOCTH YeIOBEKa.

OOOCHOBBIBATL 3HAYEHUE U
[PUMEHCHHE OPraHUYECKHUX BEIIECTB

[IpakTUKO-OpHEHTUPOBAHHbBIE 33JaHUSI 110 COCTABJICHUIO
XMMHUYECKHX peakUuil ¢ Yy4YacTHeM OpraHUYEeCKHX BEILECTB,

[Tpon3BOACTBO W TPUMEHEHHUE|B OBITOBOM W TPOM3BOJCTBEHHOW |HUCTIONB3YEeMBIX  JUII HMX  HACHTUQUKAIMM B  OBITY H
OpraHMYECKHUX  BEIIECTB B|IESATENLHOCTH 4YeJOoBeKa WX (DU3HKO-|IPOMBIIIICHHOCTH.
IMPOMBIIIJICHHOCTH XUMHAYECKHUMHU CBOUCTBAMU

Paznen 5. HccaenoBars paBHOBecHe W KonTpoabHnasi padora
Kuneruueckue H|CKOPOCTH XUMHUYECKHX peakuuii «CKoOpocTh XMMHYECKOW peaknuM HM XHMHYeECKOe
TepMOAMHAMHYECKHE pPaBHOBecHE»

3aKOHOMEPHOCTH TPOTEKAHUS
XHMHUYECKHX peakuui

Kunernueckne
3aKOHOMEPHOCTHU IIPOTEKAHUS
XUMHYECKHUX PEaKIUi

Uccnenosath BINSTHUE
KOHIIEHTPALIUH pearupyromux
BCIICCTB U TeMnepaTprI Ha CKOpOCTB
XUMHUYECKUX PeaKuid

1. JJaboparopnast paboTa Ha BEIOOD:

— «Ompenenenne 3aBUCUMOCTH CKOPOCTH pEAKIUU OT
KOHIIEHTPAIUU PEAruPyIONINX BEIIECTBY;

— «Ompenenenne 3aBUCUMOCTH CKOPOCTH pEAKIUU OT
TEMIIEPATYPBI».

2. IlpaKkTHKO-OpUEHTHPOBAHHBIE TEOPETHUECKUE 3aTaHUS
Ha aHaJIu3 q)aKTOpOB, BIIMAIOIIUX Ha HU3MCHCHUC CKOPOCTH
XUMHYECKON peaKInu




Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA

TepMmoanHamuueckue UccnenoBath BIIUSTHUE 1. 3amaun Ha pacueTsl TEIUIOBBIX 3()()EKTOB XMMHUECKHX
3aKOHOMEPHOCTH  TMPOTEKAHMSI |M3MEHEHHSI KOHIIEHTPAIIMHA BEUIECTB,|PEaKIMi M ONpPEeICHHE TUIa peakiuu (1o TeTIoBOMY P QeKTy:
XUMHUYECKHX peaxiuil. [peakiud cpeibl U TeMIepaTyphl Ha|3K30- U SHJIOTEPMUYECKHE).
PaBHoBecue XUMHUYCCKUX [CMCIICHUC XUMHUYCCKOI'0O PABHOBCCHUSA 2. HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIC 3aaHus Ha MNPHUMCHCHUC
peaxui npunnumna Jle-lllarense ans HaX0XACHUS HAIPABJICHUS CMEIICHUS

paBHOBECHSI XHMHYECKOHW peaknuu W aHamu3  (HaKTopoB,
BIIMSIOIIUX Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.
3. Jlaboparopnas pabota «/3ydeHue BIUSHUS Pa3IMUHBIX

(I)aKTOpOB Ha CMCIICHUC XUMHUYCCKOI'O PAaBHOBECHUS»

Pasnen 6. JlucnepcHble HccnenoBars  gucnepcHbie KonrtpoabHnas padora no reme «/lucnepcHunie cucTeMbD»
CHCTEMBI CHCTEMBI
JlucniepcHele cUCTEMBI U Pa3nnyats UCTHHHbBIE 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akToOpbl UX YCTOMUNBOCTH pacTBOPBI, KOJUIOUJHBIE PACTBOPHI M 2. IlpakTHKO-OpMEHTUPOBAHHBIC pACUETHBIC 3a/JaHUS Ha
rpy0oaucnepcHble CUCTEMBI Ha|MCHEpPCHBIE  CHCTEMBbI, HCIOJIb3yeMble B  OBITOBOM M

OCHOBC XMMHUYCCKOT'O SKCIICPUMCHTA

HpOHBBOIICTBGHHOfI JACATCIIBHOCTH YCJIOBCKA.

HccnenoBanne CBOMCTB Hccnenosath ¢duzuko- JIaGopartopHas paboTa (Ha BbIOOD):
JIMCTIEPCHBIX CHCTEM XUMAYECKHE CBOMCTBA  Pa3UYHBIX — [IpuroToBieHne pacTBOPOB;
BUJIOB IUCIIEPCHBIX CUCTEM — HccnenoBanue 1UCIEPCHBIX CUCTEM.
Hccaenosarb CBOIICTBA
Paznen 7.
OpPraHHYeCcKMX W HeOPraHuYecKUux
KadecTBeHHbIE peakuuu
BellecTB c HCNOJIb30BAHUEM

00HApPY:KEeHUS OPraHUYeCKUX U
HEOPraHu4eCKHX BellecTB

Ka4Y€CTBCHHbBIX pealclmﬁ




Moayas / Pasgean /

Tema

Pe3ysabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

OGHapyxeHue
HEOPraHMYECKUX KATHOHOB
AHMOHOB

n

HCCJ’IGI[OB&TB Ka4YC€CTBCHHBIC
PCaKy HCOPraHMICCKNUX BCIICCTB

1. JlTabopaTopHas pabota (Ha BEIOOD):

— Ananutudeckue peakuuu katuoHoB I-VI rpymm;

— AHaIUTUYECKNE PEaKLIUi aHUOHOB.

2. llpakTuueckue 3ajaHus HAa COCTaBICHHME YpaBHEHUM
peaknuii oOHapy)eHus: KaTuoHoB [-VI rpynn u aHWOHOB, B T.Y. B
MOJIEKYJISIPHOM U MOHHOHU (popMax.

OO6HapyxeHue
OpPTraHHYECKHUX BEILIECTB
OTIENbHBIX KJIacCOB c

UCIIOJIb30BAHUEM KaueCTBEHHBIX
peakuuii

Hccnenosath Ka4CCTBCHHBIC
pCakKiuu OPraHUuYCCKUX COCJIMHEHU I
OTACIBHBIX KJIaCCOB

1. JlTabopaTopHas pabota (Ha BEIOOD):
KayecTBeHHbIE peakinuu Ha
OpPTaHHYECKUX BEIICCTB;

— KauecTBeHHBI aHAM3 OPraHUYECKUX COCTUHCHUHN I10
(YHKITMOHATILHBIM TPYIITIaM.

2. [IpakTHuecKkue 3a/laHusl HAa COCTABIICHHE KauyeCTBEHHBIX
peaknuii 00HAPYKEHHUS OPTaHUYIESCKUX COCTUHCHHMA

OTACIBHBIC KJIAaCChbl

IpodeccuoHaTbHO-OpHEHTHPOBAHHOE COlep:KaHue (COIep:KaAHNe MPUKJIATHOTO MOTYJIs)

Pa3znen 8.

XuMusi B
NPOU3BOACTBEHHOM
JeAITeIbHOCTH Yel0BeKa

ObITYy ®

OunennBarb MOCJIeACTBUA
ObITOBOi M  NPOU3BOACTBEHHOI
AeATEeJbHOCTH YeJI0BeKa ¢ MO3ULHH
JK0JIOTHYeCKOoH 0e301acHoCTH

3amura keica (¢ yuerom Oyaymeil npogecCHOHAIbHOM
AesITeJIbHOCTH)

XuUMHSI B
IIPOU3BOJACTBEHHOMN
JNEITEILHOCTH YeJI0BEKa

ObITY

OueHuBaTh IIOCJIEICTBHS
OBITOBOI U IIPOU3BOACTBEHHOMN
JEATEIbHOCTH 4YeJIOBEKa C IO3UIHN
9KOJIOTMYECKOH 6€30MacHOCTH

Keiic
NESITEIIbHOCTH)

Bo3MokHbBIE TEMBI KEHCOB:

1. TloremneHue kAMMaTa W BHICBOOOXKIEHHE Ta30BbIX
THUAPATOB CO JIHA OKEaHa.

2. bynymwue wmaTtepuanbl
IpUOOPOCTPOEHHUS.

3. HoBsle MaTepuabl A1 COTHEYHBIX OaTapei.

(c  ywuetom  Oyaymedt  mpodeccruoHanTbHON

1A aBHa-, MallWuHO- H
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Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
4. JlekapcTBa Ha OCHOBE PACTUTENBHBIX [IPENapaToB
Paznen 9.1. HNHTepnipeTHpPOBATH 3ammTa y4e0HO-MCCJIeJ0BATEeJIbCKOr0 ImpoekTta (¢
1 HccnenoBanue m XuMMHUYECKHI | XHMHUYeCKHe NPOLECCHl U sIBJICHUS B|y4eToM Oyayuieii npogeccnoHaJIbHOM 1esiTeIbHOCTH)
aHaJan3 00beKTOB Ouochepbl (Omochepe
OcHoBBI  TaGOpaTOPHOI BbINONMHATE  MONHBIA LUK 1. Jlaboparopnas pabora «OCHOBBI J1aDOpaTOpHOM
1.1  |opaktuku B mpodeccHOHANbHBIX |[IKCIEPUMEHTATBLHOTO UCCIEAOBAHUS C|TPAKTUKI.
nmabopaTopusax coOJo/IeHeM TIpaBUJl  0€30I1acHOTO 2. TumoBble pacyeThl MO TEMATUKE IKCIIEPUMEHTA.
oOpaimieHuss ¢ BeUIECTBAMH U 3. 3amaum Ha  BBIYMCICHHE CpPEOHETO  3HAYECHUSA
nabopaTopHbIM 000PYyI0BaHUEM SKCIEPUMEHTAIBHBIX TAHHBIX, IOTPEIIHOCTH.
4. IlpeacraBneHue  pe3yjibTaTOB  JKCIIEPUMEHTa B
paznmuuHOM  ¢dopme  (Tabmuma, rpaduK, OTYET, JIOKJIAI,
MIPE3CHTAIINSA).
XUuMH4YecKni aHaIm3 Uccnenosars XUMHAYECKUHU 1. Tect «CBONICTBA M COCTAB BOIBI.
1.2 |npo6 BozbI cocTaB PO BOJIBI 2. 3apganne «XUMHUYECKHI COCTaB BOJbI, TUIl BOJABI U

Croco0Bl €€ TMPUMEHEHUs» (C HCIOJIb30BAaHWEM HOPMATHBHBIX
JIOKYMEHTOB).

3. IIpakTHKO-OPHEHTUPOBAHHBIE TEOPETHUECKUE 3aIaHMUs
Ha COCTaB BOABl M CHOCOOBI BBIPAXKEHHUS KOHIICHTpAIUN W
nepecyeT KOHIEHTpanuid (C  HCIONb30BaHHEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha BEIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUI;

— Onpenenennie pH Boabl U €€ KUCIIOTHOCTH;

— Omnpenenenre KECTKOCTU BOABI U

CHocoObl €€
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Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
YCTpaHEHUS
XUMHYECKUN  KOHTPOJIb UccnenoBath XUMUYECKUN 1. Tect «OpraHuueckue W HEOPraHUYECKHE BEILIECTBA,
1.3 [kadecTBa MPOJYKTOB IMUTAHUS  [COCTaB MPOAYKTOB MTUTAHUS BXOJISIIIIME B COCTaB MPOJIYKTOB IMUTAHUSI.
2. 1IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs 110 KYJIMHAPHOU
TEMaTHKe.
3. JlJabopaTtopHas pabota (Ha BEIOOD):
— OOHapyeHue HUTPATOB B IPOJYKTAaX MUTAHMUS,
— MHWccnenoBanue nOpOAYKTOB TMHTAHUS HAa HaJIU4Me
yriaeBoJoB (MyKa, TBOPOr, MOJIOKO, HOTYpPT) Ha HaJIM4Ue
YIIEBOJIOB (KpaxMaJl, TI0K03a, caxapo3a)
XUMUYECKUI aHaIN3 Hccnenosate XUMHYECKUU 1. Tect mo TeMe «XUMHUUYECKHI COCTAaB HEOPraHUUYECKUX U
1.4 |npob nmouBsI COCTaB MPOO MOUBHI OpPTaHUYECKUX YIOOPEHUIN.

2. 3a,Z[aHI/Ie «B3auMocBs3b cocTaBa ITIOYBbI, THII ITOYBEI U €€

Ha3Ha4YCHUA.

IIOYBBbI,

3. JJaboparopHast paboTta (Ha BBIOOp):
— OOHapyXeHHEe HEOpPraHWYeCKHX NpUMecell B mpodax

— Onpenenenne pH BogHOM
BBITSDKKH MOYBBI, €€ KHUCJIOTHOCTH M IIEJIOYHOCTH
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aHaJIN3 00bEKTOB TEXHOC(epbl

TexHoc(pepe

Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
HccnenoBanre 00BEKTOB UccnenoBath XUMHYECKUN Y4eOHo-uccae10BaTeNbCKUit MIPOEKT B obnactu
1.5 |6uocdepsr coctaB  O0BEKTOB  OWocdepbl  Ha|UCClIeAOBaHUS 00BEKTOB OHOChepHI.
IpuMepe MPOyKTOB MUTAHUS, BOJABI U Bo3moxHbIEe TEMBI IPOEKTOB:
II0YBBI 1. MHccnenoBanume coctaBa MHMHEpPAJIbHOM BOABI U
PEKOMEH/IalLlMHY IO €€ UCTOIb30BaHUIO.
2. UccnenoBanue paspymiaromiero ACUCTBUS HPUPOIHOU
BOJIbI Ha CTPOUTENIbHBIC MAaTEPUAIIBI.
3. CocraBieHne TpPOEKTa [BETHHKA/Oropojaa/caza B
3aBHCHMOCTH OT COCTaBa MPOAHAIU3UPOBAHHBIX TOYB.
4. CocraBnenue cOaJaHCUPOBAHHOTO MEHIO Ha JICHb
(Henmenro) B 3aBUCHMOCTH OT COJEpPKAHUS XUMHUYECKUX MaKpo U
MHUKPO3JIEMEHTOB B IIPOJYKTAX MUTAHMUSL.
5. UccnenoBanue kauecTBa MUTHEBOW BOJIBI.
6. MccnenoBanue mpoO BOJOMPOBOIHON BOJBI HA MPEIMET
yCTpaHEHHs )KeCTKOCTH.
7. YcTpaHeHue ®KEeCTKOCTH BOJBI B CEJIbCKOXO3IMCTBEHHOM
JESATEIIBHOCTH
Paznen 9.2. HNuTepnperupoBarh Y4eOHo-ucC/IeN0BATEIBCKHIE  MPOEKT (C  y4eToM
2 HccnenoBanue m XUMHU4YECKHI | XHMHYeCKHUe NMPOLECCHI U sIBJIeHUs B|0yayuieii npodeccnoHanbHOIl 1esiTe IbHOCTH)
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Moayas / Pasgean / .«
Tema Pe3ysabTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
OcHOBBI  TabOpaTOpHOU BBINOMHATE  TOMHBIA UK 1. JlaGoparopnas pabora «OcHOBBI JabOpaTOpHOMH
2.1 |mopakTuku B mpodecCHOHABHBIX |[IKCIEPUMEHTATHLHOTO UCCIEAOBAHUS C|TIPAKTHKI.
nabopaTopusix coONIoicHueM TMpaBuUil OE30MacHOTO 2. TUnoBbI€ pacyeThl 0 TEMATHKE SKCIEPUMEHTA.
oOpamieHuss € BEUIECTBAMU | 3. 3amauM Ha  BBIYMCIEHHE CPEJHET0  3HAYEHHUS
1ab0paTopHBIM 000pPYyI0BAHUEM 9KCIIEPUMEHTAJIbHBIX JIaHHBIX, TOTPEUTHOCTH.
4. IlpencraBieHue  pe3yJIbTAaTOB  3KCIHEPUMEHTAa B
pasnmuuHoit  Qopme  (Tabimma, Tpaduk, OTYET, JIOKJIA,
Ipe3eHTALNs).
XUMH4YeCKUU aHaau3 Hccnenosars XUMHUYECKUHU 1. 3agauu Ha ompeneneHUe METAJIOB, HEOPTaHMYECKHX
2.2 |npob TeXHUYECKOI BOJBI COCTaB MPOO TEXHUYECKON BOJIbI AHMOHOB W OPraHMYECKHUX BEUIECTB B TEXHUYECKOW BOJIE Pa3HOTO

HA3HAYCHMS.

2. IlpaKkTHKO-OpUEHTUPOBAHHBIE TEOPETHUYECKUE 3aTaHUS
Ha COCTaB BOABl W CIOCOOBI BBIPAKEHUS KOHICHTpAUNA U
nepecyeT KOHIEHTpauui (C HCIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3aganne «XUMHYECKHI COCTaB TEXHUYECKON BOIBI, THII
BOABI W CHOCOOBI ee¢ mpuMeHeHHs» (C  HCIOIh30BAaHUEM
HOPMATUBHBIX JOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOD):

— Omnpenenenue XJIOPUIOB METOJOM THUTPOBAHHS B
TEXHUYECKOH BOJIE;

— OmpeneneHne >KECTKOCTH TEXHUYECKOW BOJIBI METOJIOM
TUTPOBAHUS
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Moayas / Pasgean /
Tema

Pe3ysabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

XUMUYECKUN  KOHTPOJIb

Uccnenosathb coJiepKaHue

1. Tect mo Teme «XUMHUYECKHHA COCTaB aTrMochepHOro

peCTaBpaIMOHHON JACATEIHHOCTH
¥ IU3aiiHa

peCTaBpaHHOHHOﬁ ACATCIIBHOCTH H

nu3anfHa

2.3 |kadecTBa BO3IyXa YIIICKUCIIOTO Ta3a B BO3/IyXe BO3/lyXa M BO3/yXa pabodeii 30HbD».
2. IlpakTuKO-OpUEHTUPOBAHHbBIE 3aJaHUsI Ha XUMHYECKHI
aHaJIM3 COCTaBa BO3yXa.
3. JlabGoparopHass pabora «OrmnpeaeneHue CcoaepKaHus
YTJIEKHUCIIOTO Ta3a B BO3/yXe
MOMEIIEHUS KCIPECC-METOIOM)»
XuMu4eckuit aHanm3 HccnenoBath poObI 1. [IpakTUKO-OPUEHTUPOBAHHBIE 3aJaHUS IO XUMUYECKOMY
2.4  |npob® mMarepuasioB CTPOUTEIHHO-|MATEPUAIOB CTPOMTENBHO-|aHaN3y TPo0 MaTepuaisoB  CTPOUTEIHHO-PECTaBPAIIIOHHON

NEeSTeNIbHOCTH U JU3aiiHa.

2. JIaboparopnas padota (Ha BEIOOD):

— MWsroroBnenne kpacok (mogdoOp MOHUTMEHTOB H
CBSI3bIBAIOLIMX BEILIECTB);

— HccnenoBanue CBOWCTB BsDKYIIMX BEUIECTB Ha MpUMEpe
THIca
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Moayas / Pasgean /

Tema

Pe3ysabTaTr 00yyeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

2.5

HccnenoBanne 0OBEKTOB
TeXHOC]EpHI

Uccnenosathb XHUMHAYECKUM
COCTaB OOBEKTOB TEXHOC(Eephl Ha
npuMepe  TEXHUYECKOWM  BOABI W
MaTepHaoB CTPOUTENIBHO-
pecTaBpallMOHHON  JIEITEIbHOCTH |
nu3anfHa

YyeOHO-uccae10BaTeIbCKAI oOJractu
HCCIIEI0BAaHMS 0OBEKTOB TEXHOC(EPHI.

Bo3MoskHBIE TEMBI POEKTOB:

1. KoHTpoap kauecTBa TEXHUUECKOW BOJIBI Pa3HbIX BUIOB B
cootBeTcTBUHU ¢ MeToaukamu o ['OCT.

2. Co3aHue AeKOpaTUBHON HITYKAaTypKH.

3. IIurMeHTHI B M3ACINUSIX U3 CTEKIIA.

4. HccnenoBanue pa3pyliaromiero JIEHCTBUS BOJbI Ha
CTPOUTEILHBIE MaTEPHAIIBI.

5. O1eHKa COCTOSIHUS BO3/lyXa paboueid 30HbI CIIeHANCTA
(TexHomora, cTpouTens M T.I., C Y4eTOM  OOJAcCTH
npo(eCCUOHANLHOM  ACSITETbHOCTH) B COOTBETCTBUU  C
HOPMATHUBHBIMH JJOKyMEHTaMU

IIPOCKT B
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2. Ouenounble cpeactsa no gucuumimne OYIL.12 Xumus

2.1. OueHo4YHbIEe CPeACTBA TeKYIIero KOHTPoJisa no aucuumiude OYIL.12 Xumus

Texymuii KOHTPOJb pE3yJbTaTOB OOYYEHHMSI MOKHO OCYUIECTBIIATH Pa3IMYHBIMU
METOJaMH U C IOMOILBIO Pa3IMYHBIX OLEHOYHBIX cpeAcTB. [lo nucummimbae «Xumus» B
KAuecTBE CPEJCTB TEKYILLIEro KOHTPOJS MPUMEHSIOTCS BOIPOCH JJIsi OPraHU3aluU YCTHOIO U
MMMUCBMEHHOTO OIpOca, CUCTEMbl 3aJlaHUi B TECTOBOHM (opme, 3alauyud U YHOpaKHEHUS,
[IPAKTUKO-OPUEHTUPOBAHHBIE  3aJaHusl  (TEOPETUYECKUE, PACUETHBIC, CUTYallMOHHbIE),
nabopatopHble pabOTBl W JpYrHe OLEHOYHBbIE MeponpusaTus. Huxe mnpuBeneM MpUMeEpsI
HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOI Gopme

Cuctema 3a1aHuil B TECTOBOM (hopMe — 3TO coliepKaTeabHas CUCTEMA, OXBAThIBAIOIIAS
B3aMMOCBS3aHHBIE 3JIEMEHTHI 3HaHUI. B oTii4ne OT TeCTOB, B CUCTEMAX 3aJaHUIl BEPOSITHOCTD
[IPaBWJIBHOTO OTBETAa HA IMOCIEAYIOLIEE 3aJaHu€ MOXET 3aBUCETb OT BEPOATHOCTH
MPaBUJILHOIO OTBETA Ha MPEIbIAYIINE 3aJaHUs.

Jnst Toro 4ToOBI Ha OJHOM COJEpXKATEIbHOM MaTepHaje MOXKHO ObUIO COCTaBHTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3ajgaHuil B TectoBoil ¢opme. Eciu ectb
KOMIIBIOTEPHBIE IIPOrpPaMMBbl I'€HEpAllMU TECTOB, TO B IPOrpaMMy CO3JaHHUsl T€CTa BBOAMUTCA
0aza, BKJIIOYaromas B ce0s mapajuiebHbIe M0 COACPKAHUIO U TPYAHOCTH BapUaHTHI OJHOTO U
TOrO € 3aJaHus. DTO O3HayaeT, YTO IpPOBEpKa 3HAHUS IPU3HAKOB, CBOMCTB, COCTaBa,
(GYHKIUH OJHOTUIIHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO M TOTO JKe
3aJlaHus, MEHSIOLIErO0 B CBOEM TEKCTE TOJBKO Ha3BaHUE ATUX OOBEKTOB. OTH 3aJaHUs
Ha3bIBAIOT (haCEeTHBIMU, T.€. UMEIOIINMHU ITEPEMEHHBIE JIEMEHTHI.

[IpuBenem mpuMmep CHCTEMBI 33/JlaHUH B TECTOBOM (opme, BKIIOUAIOMIEeH (aceTHbIe
3ananus (paceTsl B 3aJaHUH 3aKJIIOUYEHBI B QUTYpHBIE CKOOKH).

Ha3Banne TemMbl Tema 1.1 «CrpoeHue aroMOB XUMHYECKHX
JIEMEHTOB U IIPUPOJIa XUMUUECKON CBSA3N»

PesynbTar 00yueHus CocraBiaTh XuMudeckue GopMysibl COeIMHEHHUH B
COOTBETCTBUM CO CTENEHbIO OKHUCJIEHHUS XUMHUYECKHX
JJIEMEHTOB, UCX0oas u3 BaJICHTHOCTH u
ANEKTPOOTPHULATETLHOCTH

OO01re KOMIIETEHIIUNA OK 01

Bbi0epuTe onnH NpaBUIbHBINA OTBET:

1. Atombl C u Si UMEIOT OJJUHAKOBOE YHCIIO:

A) HEUTPOHOB B siApe

b) sHepretnueckux ypoBHei

B) 311ekTpoHOB Ha BHEIIHEM 3HEPreTHYECKOM YPOBHE
I') anexTpoHoB

2. B pany xumnueckux snemenToB Li—-Be—-B—C meraminyeckue cBoiicTBa:
A) ycunuparoTcst

b) ocmabeBarot

B) ne mensttoTcs

I') u3MeHsr0TCS NepUoINIecKn

3. K s-niemeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br
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4. Tlyrem coemuHeHusi aToMoB moa HomepoMm 11 u 17 oOpasyercst BemecTBO C
XUMHYECKOH CBS3BIO:

A) nonunoit

b) koBasieHTHOM TTOJISIPHOM

B) xoBanieHTHOI HEMOJISIPHOM

I') meTammmaeckoit

5. {KOmMYecTBO OSJEKTPOHOB B aTOME; KOJUYECTBO OJHEPreTHUECKUX YPOBHEH;
KOJIMYECTBO JIEKTPOHOB Ha IOCJIEIHEM SHEPreTHYECKOM YPOBHE; KOJMYECTBO NPOTOHOB B
AJIpe aToMa} COOTBETCTBYET

A) HOMEDY TIepHo1a

b) Homepy rpynmsl

B) nopsaxoBoMy HOMEpY

6.{xmopuay 6apus, anmmasy, aMMHaKy, CEpHOU KUCIIOTE } COOTBETCTBYET

A) nOHHas XUMUYECKas CBA3b

b) xoBaneHTHas MOISIpHAsk XUMHUYECKas! CBSA3b

B) xoBaneHTHas HemossApHask XMMHUYECKasl CBA3b

7. {cBs3b, oOpazoBaHHAas 3a CUYET OOpPa30BaHHS OONIUX JJICKTPOHHBIX IApP; CBS3b,
o0pa3oBaHHas 3a cyeT 000OIIECTBICHNS BaJEHTHBIX 3JIEKTPOHOB; CBA3b, 00pa30BaHHAs 3a CUET
ANIEKTPOCTATUYECKHUX CHUJI MPUTSDKEHHS | Ha3bIBACTCS

A) noHHOM

b) metannuueckon

B) xoBasieHTHOM

8. {B mopsaKe BO3pacTaHHs METAUIMYECKUX CBOWCTB; B MOPsIKE YOBIBAaHHUS pajyca
aTOMOB; B  IOpAAKE  BO3pAacTaHUsl  KUCJIOTHBIX  CBOHCTB  JIETYYMX  BOJOPOJHBIX
COCMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PAILY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxxaeHuil BepHo Juist 3neMeHToB { VA rpynmnsl , [VA rpynmnsl, 1A rpynmnsi }

A) obmiast popmyna nerydero BogopoHoro coequHenus RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUN

B) 1o 3aBepieHust 3HEPreTHUECKOro yPOBHS HE XBAaTaeT TPEX IEKTPOHOB

10. Cpenu BemecTB, ykaszanubix B psaay {NHs, O,, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuClI2, CH4, NH3}konu4ecTBO COCTUHEHHI C KOBAJEHTHOM MOJSPHON CBA3BIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuueckasi cBs3b B MOJIEKYJaX {030Ha U XJIOPHUJA KaJbLUS; CEPHON KHUCIOTHI U
XJIOpU/1a aMMOHMSI; CEPHOM KHCIIOTBI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHasl MOJIIPHAS U HOHHAS

b) xoBaneHTHas NosipHas U KOBAJIGHTHAs HEMOJIpHast

B) xoBaneHTHas HETONAPHAS U HOHHAS

Kak BHIHO M3 MNpHBEIEHHOrO NpuMepa, Kaxaoe (aceTHoe 3alaHHe MOXKET OBbITh
peoOpa3oBaHO B HECKOJIBKO PA3MYHBIX BAPHAHTOB OJTHOTO 3aJlaHMsI TECTOBOM cUcTeMBbI. [Ipu
OpraHu3ali  aBTOMATU3MPOBAHHOTO TEKYIETO KOHTPOJIS TMOSBIAETCS BO3MOXHOCTD
TeHepanuu OOJBIIOTO KOJHYECTBA BAPHAHTOB TECTa, NMPU ITOM 3aJaHUs, MOJTYYCHHBIC W3
¢acera, Oy1yT napansienbHbl IO COAEPKAHUIO U TPYJHOCTH.

2.1.2. IlpakTHyecKkue 3aJaHUs U 321241
HpaKTquCKI/Ie 3aJaHusg M 3aJadyu, 4acTo I/ICHOJ'II)3yeMBIe B KAUYCECTBC AUAAKTUYCCKUX
CPEICTB B €CTECTBEHHOHAYYHBIX NUCHUIUIMHAX, TAKKe MOTYT ObITh (haceTHhIMH. B0O3MOXHO
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pUMEHEHHE 33aJau C BapuaHTaMU OTBETa Il yJ0OCTBa OpraHM3alldy aBTOMATH3UPOBAHHOTO
KOHTPOJISL.

[IpakTnueckue 3a1aHus ¥ 3a7a4d IPEICTABIEHbI B pa3/ienax:

1. OcHOBBI CTpOEeHMs BelleCTBA — 337ayd Ha COCTABJIEHHE XUMHMYECKHX (OpMYI
JIBYXaTOMHBIX COSIMHEHUH (OKCHIOB, CYIb(MHUI0B, THAPHIOB U T.II.).

2. XumMunuyeckue peakuuu

2.1. 3agaun Ha COCTaBJICHHE YpPAaBHEHHH peakUUil: COCAMHEHHUs, 3aMEIICHUs,
pas3noxeHusi, oOMEHa M peakUuil ¢ y4yacTHEM KOMIUIEKCHBIX COEJUHEHUH (Ha mpumepe
T'UIPOKCOKOMITJIEKCOB aJIOMUHUS M IIMHKA); OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
UCIOJIb30BAHUEM METOJIa JIEKTPOHHOro OajaHca; ¢ y4acTHEeM KOMIUIEKCHBIX COeJUHEHUH (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

2.2. 3amaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa peakLuu
COCMHEHUS; MacCOBOW WM OOBEMHOW JOJM BBIXOAA IMPOAYKTAa PEAKIUU COCJUHEHUS OT
TEOPETUYECKH BO3MOYKHOI'0; OOBEMHBIX OTHOIIEHHH Ia30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXO/IHBIX BEIIECTB U MPOAYKTOB PEAKIMH; MAcChl (00beM, KOJIMUYECTBO BEILECTBA) MPOAYKTA
peakuuu, €CiM OJHO M3 BEILECTB JAHO B BHUJE PacTBOpPa C ONPEAEICHHONW MAacCOBOM AOJEH
PacTBOPEHHOIO BELIECTBA.

2.3. 3agaHus Ha COCTaBJICHHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKLMH C y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUI M COJIEH, MOHHBIX PEaKUMW THIPOJIM3a COJIEH, YCTAHOBJICHUE WU3MEHEHUS
KHCIIOTHOCTH CPENBI.

3. CTpoeHue U cBOIiCTBAa HEOPraHNYeCKUX BellecTB

3.1 3ajauym Ha pacyeT MaccOBOM J10JU (Macchl) XUMUYECKOT0 3JeMEHTa (COeTMHEHUs) B
MOJIEKYJIe (CMecH).

3.2. IlpakTuyeckue 3ajaHus IO KiIacCU(UKALMU, HOMEHKIATYype U XUMHUYECKUM
(dbopMyIaM HEOPraHNYECKUX BEUIECTB PA3TUYHBIX KIIACCOB.

3.3. IlpakTuueckue 3aJaHUsl Ha OIPEAEICHUE XMMHUYECKOW aKTMBHOCTU BEUIECTB B
3aBUCHMOCTH BU/1a XUMHUYECKOH CBSI3U U THIA KPUCTAIIINYECKON PELIETKH.

3.4. 3aganus Ha COCTABJIICHUE YPABHEHUN XMMHUYECKHUX PEAKIMH C y4acTUEM IIPOCTBIX U
CIIO)KHBIX HEOPTaHWYECKHX BEIIECTB: OKCHIOB METaNIOB, HEMETANIOB W aM(OTEPHBIX
9JIEMEHTOB;  HEOPraHWYECKUX  KHUCIOT, OCHOBaHMH U  aM(OTEpHbIX THJIPOKCHUIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOMCTBA U CITOCOOBI MOJTYUEHUS.

4. CTpoeHue U CBOCTBA OPraHMYECKHX BeIeCTB

4.1. 3amaHus Ha COCTABJIEHHWE Ha3BaHUI OPraHMYECKUX COECIUHEHUI MO TPUBHUAIBHOU
WM MEKIYHAPOJHOW CUCTEMATUYECKON HOMEHKIIATYPE;

4.2. 3amaHusi Ha COCTaBJIEHHWE IIOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB.

4.3. 3amaun Ha ompeereHne MpocTeniel GopMyibl OpraHuYecKoil MOJIEKYJIbI, HCXO/s
M3 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTaBJIEHHME YpPAaBHEHMH XHMHUYECKUX PEaKIUil ¢ ydacTueM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHUS.

4.6. 3amaHus Ha COCTaBJIEHHE ypaBHEHUI XMMHUYECKUX PEaKIMH, WUTIOCTPUPYIOMINX
XMMHUYECKHE CBOMCTBA C yYETOM MEXaHU3MOB IIPOTEKAaHUS JaHHBIX PEaKLUUi U FE€HETUYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KIIACCOB.

4.7. PacueTHble 3aja41 110 YPABHEHMSIM pEAKLUil C y9aCTHEM OPraHMUYECKUX BEIIECTB.

5. KuHernueckume ¥ TepMOAMHAMMYECKHEe 3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHMYECKHX peaKuui

5.1 IlpakTHueckue 3aJlaHHsl HA OLEHKY M3MEHEHUs CKOPOCTHM XMMHUYECKOW pEaKkIuu U
HaIIPaBJICHUs CMEILIEHUS PaBHOBECHS € UCIIOIb30BaHueM npuHuuna Jle-Illarense.

5.2 3agaun Ha pacueThl TEIIOBBIX A(P(EKTOB XMMHUECKUX PEAKIUM U OIpeneieHue
THUIA peakuu (1o TeruioBoMy 3(h(eKTy: 3K30- U IHAOTEPMHUECKUE).

6. IucnepcHblie cucTEMBI

6.1. 3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.
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7. KadecTBeHHble peaknUH OOHApPYKEHHSI OPraHMYeCKHX W HEeOPraHu4YecKHux
BellecTB

7.1. IlpakTuueckue 3aJaHHsi Ha COCTABJICHUE YpaBHEHHH peakuuil oOHapy:KeHUs
kaTHoHOB [-VI rpymm u aHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU popMmax.

7.2. TlpakTHueckue 3aJaHus Ha COCTABJICHHWE KAYECTBEHHBIX PEaKUUN OOHApYKEHUS
OpPraHUYECKUX COCAMHECHUU.

9.1. UccnenoBanue H XUMHYECKUH aHAIHN3 00beKTOB Ouochepsbl

1. TunoBble pacyeThl IO TEMATHKE KCIIEPUMEHTA.

2. 3amaud Ha BBIYUCIIEHHE CPEAHEr0 3HAUEHUs SKCIEPUMEHTAIBHBIX JAHHBIX,
MOTPEIIHOCTH.

3. 3amanne «XMMHUYECKHH COCTAaB BOJBI, THUI BOJBI M CIIOCOOBI €€ NMPUMEHEHUs» (C
HCIOJIb30BaHUEM HOPMATUBHBIX JTOKYMEHTOB).

4. 3ananue «B3anuMocCBs3b cOCTaBa I10YBbI, TUII [I0YBBI U €€ HA3HAYCHUSI».

9.2. UcciienoBanue 1 XUMUYECKUI aHAJIN3 00bEeKTOB TeXHOChepbl

1. TunoBble pacyeThl 10 TEMATUKE 3KCIIEPUMEHTA.

2. 3amaud Ha BBIYUCIICEHHE CPEAHEr0 3HAUEHUs SKCIEPUMEHTAIbHBIX JAaHHBIX,
MOTPEIIHOCTH.

3. 3agauum Ha ompeleNeHHe METajIOB, HEOPraHMYECKUX AHHMOHOB U OPraHMYECKHX
BELIECTB B TEXHUYECKON BOJIE PA3HOTO Ha3HAUEHUS.

4. 3amanue «XUMHUYECKHH COCTaB TEXHUYECKOW BOJBI, TUIl BOABI M CIIOCOOBI €e
MIPUMEHEHUSD» (C UCIIOJIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 10 pa3HbIM TeMaM JAUCHHUILINHBI

I. C BapuanTamMu oTBeTOB

1. B peakmuro, TepMoxuMuueckoe ypaBHeHue kotopoir S + O, = SO, + 297 ]Ik,
BcTynuiia cepa maccoit 1 r. KonmuecTBo TemoThl, BBIEINBILIEECS IPU ATOM, PaBHO:

A) 9,28 k]I

b) 74,25 x]Ix

B) 29,7 xJIx

2. YKaxuTe COJib, BOAHBIA PACTBOP KOTOPOU UMEET MIETOUHYIO CPEIY

A) cynbdat kanus

b) xnopun antoMuHus

B) xapGonat kanus

3. Onpenenute Ha3BaHWE BEIIECTBA, IJIABHAs IEMb KOTOPOTO COCTOMT W3 YETHIPEX
aTOMOB YIJIEPOJA, COJEPKUT KApOOKCWIIbHYIO TPYIy M OJHY JBOHHYIO CBSI3b, a TaKxke
paauKaibl METUIT U 3TUIL.

A) 3-meTmi-3-3Tun0yTeH-3-0Basi KUCI0Ta

b) 3-metnn-2-stunbyren-3-oBasi KHCIOTa

B) 2-metnn-3-3tundyren-3-oBast KMCI0Ta

daceTHbIC 321241

4. CocTtaBbTe XMMHUYECKHE (POPMYJIBI IBYXaTOMHBIX COCAMHEHUH: {CHIUIM KaJIbIMs,
ruapua Oapusi, cynbua xenesa (I11I), oxenn azora (II), oxenn anmromunus, xaopun xenesa (11),
HuTpua Oapus, oxcua pryta (I), okeun cypsmsl (V); okenn menu (I), xmopun pryru (ID),
HUTPUJ KaJIusl, CUITUIU] MarHus, THAPUJ amtoMuHus, cynbbun ceunna (I1), 6pomun muHka,
okcua yriuepona (II), okcun xmnopa (V); aurpun Hatpus, nogua meau (1), okcua xpoma (II),
okcua azota (V), runpun Hatpus, xiopun xpoma (III), okenn xanust, okcua mpimbska (I1I),
Cynb(U IIMHKA}.

5. Ilpu B3aumonaeiicteuu {40; 20; 35} r cMecu {cepeOpa U IIMHKA; IUHKA U MEJU; MEAU
U JKene3a} ¢ COJITHOM KHUCIOTON BbLAENWiIoch {6,72; 2,24; 5,6} n raza (H.y.). Onpenenute
MaccoBYIO J0J0 (B %) {1IMHKa; MEIH; jKelle3a} B CMECH.

6.YpaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{Mn02 + H,SO, = MnSO,4 + O, + H,0;

Zn + K,Cr,07 + H,SO4 = ZnS0O4 + Cr2(804)3 + K»SO,4 + H,0;
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KCIO;3 + S = KCI + SO} MeTo10M 31€KTPOHHOTO OajiaHca; ONMPeae/INTe OKUCIUTEIb 1
BOCCTaHOBUTEb.

7. Onpenennte MOJICKYISIpHYIO GopMylTy yriaeBoaoposaa, conepxkamiero {80%; 85,7%;
75%} yraepona. OTHOcUTENbHAs IUIOTHOCTh MAapOB BELIECTBA IO {BOAOPOAY; BO3AYXY;
kuciopoay} pasna {15; 1,931; 0,5}.

A) C4Hg

b) CoHg

B) CH4

BonpocuresibHbie (pOPMYJIHMPOBKH:

8. Kakas macca ykCycHOM KHCIOTBI MOTpeOyeTcs IJii CUHTe3a JTUjallerata Maccoi
140,8 r. Beixoa a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BO3MOKHOTO.

9. KakuM peakTHBOM MOKHO OTJIMYUTH MNIMLEPHH OT It0K03bI? CocTaBbTe ypaBHEHUE
KaueCTBEHHOW PEaKIUH JIJIsl OOHAPYKEHUSI MHOTOATOMHBIX CITUPTOB HA MPUMEPE TIUIEPUHA.

10. C moMoIIbI0 KaKoro peakTHBa MOXHO pacro3Hath rajorenua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHS KaUeCTBEHHBIX PEaKUUil B MOJEKYIAPHONH U HOHHON popmax. Ykaxure
MPU3HAKU PEAKIIHH.

3amaun, KaK M JIPYrHe TUAAKTHYCCKHE 3aJIaHus, MOTYT BBIOJHITH OOYYAMOIIYI0 U
KOHTPOJHpYOIYyo GyHkuuu. Pemenne 3aqad MOXKET OCYIIECTBISATHCS HA PA3IMYHBIX TUIAX U
ATanax 3aHATHI.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHBIE 3a/1aHUS

[IpakTUKO-OpHUEHTUPOBAHHBIE 3aJaHusl (KaK TEOpPEeTUYECKUEe, TaK U PacyeTHHIE),
HaIpaBJIEHbl Ha Pa3BUTHE PE3YJbTATOB OOY4YEHMs] OCHOBHOIO MoOIyis (paznensl: «OCHOBBI
CTpoeHHs BellecTBay, «CTpoeHHE M CBOMCTBA HEOPraHWYECKUX / OPraHMYECKHX BEIECTBY,
«KuHernyeckne 1 TEpMOJIMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAHNUS XUMUUECKUX PEAKLIUI»,
«lucnepcHble CHUCTEMBI») M BBISIBICHHE XHUMHUYECKOH CYIIHOCTH OOBEKTOB MPUPOIBL,
IIPOU3BOJICTBA U ObITa, C KOTOPHIMHM YEJIOBEK B3aUMOJIEHCTBYET B IpOLIECCE MPAKTUYECKOU
JeSTeNbHOCTH (TPUKIIATHON MOIYIIB).

[IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHMUSI MOXHO OIPENEIUTh KAK IE€JarOorn4ecKu
nepepaboTaHHbI  (parMeHT npodecCHOHATBHOM  JeATeNbHOCTH  cnenuanucra. OHH
pa3pabaThIBalOTCA JJIS TPOBEPKHM 3HAHUW HM yMEHUM oOOydarommxcs JACHCTBOBAaThH B
MPAaKTUYECKUX, HETUIUYHBIX, HSKCTPEMAJbHbIX M Jpyrux cutryauusx. llpu wusydenun
JUCHUIIINHBL  «XUMUSA»  NPAKTHUKO-OPUEHTUPOBAHHBIE  3aJaHUs  NPUMEHSIOTCS U
aKTUBU3AIMH Y4€OHO-TI03HABATEIBHON JIEATEIHHOCTH O0yUYAIOUINXCS MMYTEM «IIOTPY>KEHUSD» UX
B MpOOJIEMbl XMMUYECKUX HCCIIEIOBaHUM, BO3HUKABIIMX B HCTOPUM Pa3BUTUS HAYKH, WIH
MMEHOIIMX [TPAKTUYECKOE 3HAYECHUE U1 YEIIOBEKA.

[IpuBeneM npuMepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7aHui Mo pazaenaM «CTpoeHue u
CBOMCTBAa HEOPraHMYECKHUX BeUleCTB», «CTPOCHHUE U CBOMCTBA OPraHMYECKHUX BELIECTBY.

1. KapOokcurepanus

Ha3Banne teMbl Tema 3.3. «lIpou3BoACTBO HEOPraHMYECKUX
BEIIECTB. 3HAYeHME M NpPHUMEHEHHEe B OBITY M Ha

MIPOU3BOJICTBEN
Pesynbrar OOoCHOBBIBaTH ~ 3HAUY€HWE U  NPUMEHEHHE
oOy4eHus HEOPraHUYECKUX BEILIECTB B OBITOBOM u

HpOH3BOHCTBCHHOfI JACATCIIBHOCTH YCJIOBCKAa HX (bPI3HKO-
XHMHYSCKIMH CBOMCTBAMU

Oo0ume OK 01, OK 02, OK 04, OK 07
KOMIIETEHIINH
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[Tpodeccrnonansubie K 2.2.
KOMIICTCHIIH

A 3HaKOMO 1M BaM TOHATHE «KapOokcuTepanus»? B TepameBTUYECKUX MEsIX
HCIIONB3YIOT ra3o00pa3Hoe BemiecTBO. [lo 3ToH mpuyuHE MOJO00HYHO METOJHMKY Ha3bIBAIOT
«Ta30BBIMH YKOJaMU». OTa METOJIMKA HCHOJb3YeTCA ISl JICUEHUS CEepAEeYHO-COCYAUCTHIX
3a00J1€BaHUM, MOBBIIICHUS YJTACTUYHOCTH KOXKH. [loBBINIEHHE COEepIKaHMs ATOTO ra3a B KPOBH
TOBOPHUT O HEKaueCcTBEHHOW (pyHKIMU KpoBu. CaMoe YAMBUTEIHLHOE, YTO OHO UCTIOIB3YETCS B
TBEPJIOM BHUJIE B MHINECBOW MPOMBIIIJICHHOCTH JJI XpaHEHUS U MEPEBO3KU MPOIYKTOB: PHIOBI,
MsICa, MOPOKEHOTO.

3aganue

Bri0epuTe 01MH NpaBUIbHBIN OTBET:

1. O xakoM BelecTBe UIET peub?

A) yriekucinslii ra3

b) kucnopon

B) ammuax

2. KakuMy XMMHYECKMMHU CBOMCTBAMH 00/1aa€T 3TO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMI

B) amdoTepupiMU

3. C ueM MOXeET BCTyNnaTh BO B3aUMOJIEHCTBHE?

A) ¢ BOJIOM, OCHOBHBIMH OKCHJIAMH, IIEJI0YaMHU, HEKOTOPBIMHU COJIIMHU

bB) ¢ Bog0ii, KMCIIOTHBIMU OKCHIAMH, II€JTI0YaMH, HEKOTOPBIMH COJISIMHU

B) ¢ BO10i1, KUCIIOTHBIMU OKCHIAMU, KHUCIIOTAMH, HEKOTOPBIMH COJISIMU

4. C moMoI1Ip0 KaKoro BEIECTBA €r0 MOXKHO OOHAPYKHUThH?

A) dbenondranenna

b) 6pomHOIi BOIBI

B) u3zBecTkoBOM BOJIBI

5. IlpuBenute GakThl, KOTOPHIC JTOKA3BIBAIOT OTPUIIATEILHOE BJIMSHUE ITOrO ra3a Ha
KEITYJTOUHO-KUIIIEYHBIN TPAKT YeIOBEKa.

2. IloBapeHHas co1b

HazBanue Temsl Tema 3.3. «lIpou3BoACTBO HEOPraHMYECKHUX
BEUIECTB. 3HAU€HHWE M MpPUMEHEHHEe B OBITY U Ha

IIPOU3BOJICTBEN
Pesynprar OO6ocHOBBIBATh ~ 3HaUY€HHWE W  IPHUMEHEHUE
o0yuyeHHUs HEOPraHUYECKUX BELICCTB B OBITOBOI u

MIPOU3BOJICTBEHHOMN JESATEIHHOCTH YEIOBEKa WX (U3HKO-
XMMHUYECKUMHU CBOMCTBAMHU

Oo6uue OK 01, OK 02, OK 04, OK 07
KOMITETCHITHH

[Ipodeccrnonansubie K 2.2.
KOMITCTCHITHH

W3BecTHO, 4TO B MUpe n00bIBaeTcs mpuMepHo 100 MIIIJTMOHOB TOHH MOBAapEeHHON COJIU
B roja. Ha nuieBbie HyXIbl pacxoayeTcs OKOJO OJHOW YETBEPTOIl 4acTW 3TOro KOJIWYECTBA.
Kyna e uner ocranbHas coib?

[ToBapeHHasi coyib COBEPIIEHHO HEOOXOaUMa MHpU NMPOU3BOJCTBE MSACHBIX M PHIOHBIX
KOHCEPBOB, OHa MWCIIONb3YyEeTCSd B METAUIypPrU4eCKOW OTpPacid IMPOMBILIUIEHHOCTH, IIPH
00paboTKe MEXOB U Pa3IMYHbIX KOX, B IIPOLIECCE MPUTOTOBIECHUS MbUIA, UJIET JUIS MOJTy4YEHUs
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KaJLIIMHUPOBAHHOW COMBI, MpuMeHsieTcss B MenunuHe. OCHOBHOHM moTpeOuTeNnh comu —
XUMHUYECKas OTPAcb MPOMBIIIIEHHOCTH. B 3T0ii 0651aCcTH UCTIONB3yeTCsl HE TOIBKO cama COJlb,
HO U 3JIEMEHTHI, COCTaBIIAIOIIME €e. B mpolecce 31€KTpoan3a €e pacTBOpa MOIy4aroT XJop,
BOJOPOJ U enkuil Hatp. M3 pacTBopa eaxoro HaTpa MOIYy4aroT TBEPAYIO LIEIOYb — KayCTHK.
CoenuHsist BOOOPOJ € XJIOPOM, IOJTY4arOT COJISHYIO KUCIIOTY.

3ajanue: cocTaBbTe YPABHEHHUS, ONIUCAHHBIX B TEKCTE PeaKUMid.

3. AueTuwieH

HaszBanue Tembl Tema 3.3. «lIpou3BOACTBO HEOPraHUYECKUX
BEUIECTB. 3HAUYE€HUE M IPUMEHEHHE B OBITYy U Ha

MIPOU3BOJICTBEN
Pesynbrar OOocHOBBIBaTH ~ 3HAUYEHWE U  NPUMEHEHHE
oOyueHus HEOPraHUYECKUX BEIIIECTB B ObITOBOM u

HpOH?;BOIICTBGHHOfI JACATCIIBHOCTH YCJIOBCKaA HX (1)I/I3I/IKO-
XHMHYSCKHUMH CBOMCTBAMU

Oo6mme OK 01, OK 02, OK 04, OK 07
KOMIICTCHIHH

[IpodeccnonanpHbIC IIK 2.2.
KOMITCTCHITHH

OnHUM U3 caMbIX paclpOCTPAHEHHBIX CIIOCOOOB CBAPKH IJIABIEHUEM SIBIIETCS ra30Bast
CBapKa, KOTopasi MPOU3BOJUTCSA C OOpa30BaHMEM ra30BOT0 IUIAMEHM B KaHajlax CBapOYHOU
ropenaku. OOpa3oBaHMe TIa30CBapOYHOro IJJAMEHHM HEBO3MOXXHO 0e3 Tasza alleTUIeHa.
TexHUYEeCKUH alleTUIICH MOTYYar0T U3 KapOua KaIbIlHsl.

3aganmne

1. OOBscHUTE, KaKOH (PU3NUECKUI TTOKa3aTeNlb MO3BOJISET UCIOIb30BaTh ALETUIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE pEaKLIUU MOJyUYEHUS alleTUIICHA;

3. CocTaBbpTe ypaBHEHHE PEAKLIUU TOPEHUS AllETUIICHA;

4. Bpiuuciure 0o0BEM alleTHIIEHA IMOJYYEHHOTO U3 KapOuaa kanbliusg maccoil 128 r,
comepskamero 5% mpuMeced, eciau BbIXOJ aneTwieHa cocrasisieT 80% OT TeopeTHuecKu
BO3MOKHOTO.

4. MoJioyHast KHCJI0TA

Ha3Banne teMbl Tema 4.3. «Opranuyeckue  BelleCcTBA B
KU3HENCATEIIBHOCTH  4ejoBeka.  IIpomsBoactBo  m
MIPpUMEHEHNE OpPraHUYECKUX BELIECTB B
ITPOMBIIITIEHHOCTH»
Pesynprar OO6oCcHOBBIBaTh ~ 3HaUY€HHWE W IPHUMEHEHHUE
o0y4yeHHUs OpPraHUYECKUX BELIECTB B OBITOBOI M MPOU3BOJICTBEHHOM
NESATEIbHOCTH ~ 4YeJoBeKa HUX  (PU3UKO-XUMHUYECKUMU
CBOMCTBaMHU
Oo6ume OK 01, OK 02, OK 04, OK 07
KOMITIETEHIIUH
[Ipodeccrnonansubie K 2.2.
KOMITIETEHIIUH
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[TpoMexyTOYHBIM MPOAYKTOM OOMEHA Y TETUIOKPOBHBIX KUBOTHBIX SBIISCTCS MOJIOYHAS
KUCJIOTa. 3amax 3TOM KHCJIOTHl KPOBOCOCYIIME HACEKOMBIC YJIABIMBAIOT HAa 3HAYUTEIIBHOM
pacCTOSHUMU.

3aganue

1. [Touemy HacekoMbIe (KOMapbl) OBICTPO HAXOJISAT CBOKO KEPTBY?

2. YcranoBure GOpMYTy MOJIOYHOM KHCIOTBI, KOTOpas IIOMOTaeT HACEKOMBIM
HaxOJIUTh TEIUIOKPOBHBIX KUBOTHBIX, €CJIM MACCOBBIC JIOJIM 3JIEMEHTOB B HEHMl COCTaBIISIOT:
yraepoaa — 40,00%, Bogopoaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBpTe CTPYKTYpHYIO (OPMYITYy MOJIOYHON KHUCIOTHL. Ha3oBHTE KHUCIIOTY IO
Homenkiarype MIOITAK.

4. Ha ocHOBaHMHU CTPOCHUSI MOJIOYHOW KHUCJIOTHI C/ENalTe BBIBOJ O €€ XUMHYECKUX
CBOMCTBaX.

5. Haiigute B HWHTEpHETe WIM APYrHMX HCTOYHUKAX HH(POPMALHUIO O NPUMEHEHUH
MOJIOYHOM KHCJIOTHI.

2.1.4. 3ananus J1abopaTOPHBIX padboT

JIaGopatopHbie pabOTHI ABISIOTCS BAKHOW YaCThIO y4eOHOTO MpoIecca Mo JUCIUTUTHE
U CHocoOCTBYIOT (OPMHUPOBAHUIO Yy OOYYarOUIMXCSd YMEHUNM HCCIEN0BaTh XUMHUYECKHE
MPOIECChl M SBJICHUS (IUIAHUPOBATH M MPOBOAMTH XUMHUYECKHE IKCIIEPUMEHTHI, NCCIIEA0BATh
BElIECTBA U TMPOBEPATH TUIOTE3bl, OOpadaThiBaTh W HHTEPIPETUPOBATH PE3YNIbTATHI
sKcriepuMeHToB). JlabopaTtopHble pabOThl MO XMUMHHM NPEAYCMOTPEHBI B KaXKJIOM pasJiene
OCHOBHOTO U MPHUKJIAJAHOTO MOIyJeil (Tab. 2).

Tabnuua 2. JlaboparopHsie pabOThI O XUMUU

Paznen JlaGoparopHnasi pabora

Paznen 2. Xumwuueckue JlabopaTropnass padora 1. «Peakuuu
peakuuu THIIPOJIA32»

Pazgen 3. Ctpoenue u Jladboparopnass pabdora 2. «CBoiicTBa
CBOWCTBA HEOPIaHWYECKUX BEIIECTB | METAJIIOB M HEMETAIIOBY

Paznen 4. Crpoenue wu Jlaboparopnass pabora 3. «llomydyenue

CBOICTBa OpTraHU4YC€CKUX BCUICCTB

ATUJIEHA U U3YYEHHUE €r0 CBOKCTBY

Paszgen 5. Kuneruueckue u

JlabopaTtopnass pabora 4 (Ha BBIOOp)

TEPMOJUHAMHUYECKHE «OrnpeneneHne 3aBUCUMOCTH CKOPOCTU pPEaKLUU OT
3aKOHOMEPHOCTH IIPOTEKAHU | KOHLIEHTpAllUM  pEarupyrolnux  BEIIECTB» WU
XUMHUYECKHUX PEaKIHi «OrnpeneneHne 3aBUCUMOCTH CKOPOCTU PEaKLUU OT
TEMIIEPATYPBI»
JlabopaTtopnass pabdora S. «M3yueHue
BIMSIHUSA pa3M4YHbIX (DAKTOpOB Ha CMeEIIEHUe
XUMHYECKOT'O PAaBHOBECH S
Pazgen 6.  JlucmepcHblie JlabopaTtopnassi pabora 6 (Ha BBIOOp)
CHCTEMBI «IIpuroroBinenne pactsopoB» win «lccienoanue
JTUCTIEPCHBIX CUCTEM»
Pasnen 7. KauecTBeHHBIE JlabopaTtopnass pabora 7 (Ha BBIOOp)
peakuuu OoOHapyXeHHUs | «AHaJIUTHYECKHE peakuuu KathuoHoB [-VI rpymm»

OpraHWYEeCKUX W HEOPraHUYECKHX
BEILECTB

WIH «AHAIATHYECKHE PEAKIIMA aHHOHOBY
JlaGopaTtopnass paGora 8 (Ha BbBIOOD)
«KavecTBeHHBIE peaKIMd Ha OTAEIbHBIE KIIACCHI
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OpraHMueckux BemecTB» uiaum  «KauecTBeHHBIH
aHanu3 OpraHUYeCKUX COCIUHCHUN o
(YHKINOHATIBHBIM TPYIIIIAM)

Paznen 9.1. UccnenoBanue u JlaGoparopnass  padora 9. «OcHOBBI
XUMUUYECKUH  aHamu3  OOBEKTOB | JIaOOPATOPHOM MPaKTUKN»
ouochepsl JladopaTopnasi padora 10 (Ha BbIOOp)
«Ouncrka BOJIBI oT 3arps3HEHUI

«Ompenenenue pH BoabI U €€ KUCIIOTHOCTU»

«OrnpeneneHne KEeCTKOCTU BOJbI U CIOCOOBI
€€ yCTpaHEHUs»

JlabopaTtopnasi paGora 11 (Ha BBIOOpP)
«O06HapyKeHHe HUTPATOB B MPOJYKTAX MMUTAHUS»

«MccnenoBanue MpOAYyKTOB IUTaHMsS Ha
HaJIM4YMe YrieBoJoB (MyKa, TBOPOT, MOJIOKO, HOIypT)
Ha HaJlMuuMe yriaeBoJoB (Kpaxmaj, TJIIOKO3a,
caxaposa)»

JlabopaTopHas padora 12 (Ha BbIOOP)

«O6HapyxeHHe HeOpraHMYecKuX Npumecei B
mpo0ax MOYBbI»

«Omnpenenenrie pH BOIHON BBITSDKKM IOYBBI,
€€ KUCJIIOTHOCTH U IET0YHOCTH

Paznen 9.2. UccnenoBanue u Jlaboparopnass  padora 9. «OcCHOBBI
XUMHUYECKUH  aHamu3  OOBEKTOB | JIaOOpATOPHOU MPaKTUKN»
TexHochepsl JlaGoparopnass pabGora 10 (ma BbIOOP)

«OrmpeienieHUe XJIOPUIOB METOJOM THTPOBAHUS B
TeXHHYECKON Bome» «OrmpeneneHne KeCTKOCTH
TEXHUYECKOHN BOJIBI METOJIOM THTPOBAHHSI

JlabopaTopunass paGora 11. «OmpenencHue
COJIEpXaHUsl  YIIEKHCIOro Tra3a B BO3AYyXeE
MOMEIIEHUsT  JKcIpecc-MeToom» JlabopaTopHas
padora 12 (ma BbBIOOP) «M3roToBIECHHE KPaCOK
(moa®op MUTMEHTOB U CBSI3BIBAIOLINX BEIECTB)»

«HccnenoBanne CBOMCTB BSDKYIIMX BEILECTB
Ha TpUMepe TUTICa»

OobopynoBanue jgadopaTopuu U pado4Yux MecT JIalOpaTOPUU: MEH3YPKH, MTUMETKU-
KaleJIbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U IIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUI KamelbHbIX peakiuil, guibTpoBaigbHas Oymara, MPOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH,
pe3uHOBbIE TNPOOKH, (OHApUKHU, HAOOp PEAKTUBOB, CTEKISHHBIC MaJOYKH, INTATUBBI IS
MpoOUPOK;  MEpHbIE  IWJIMHAPHL, BOPOHKM  CTEKJISHHBIE, BOPOHKH  JIEJTUTENIbHbIC
muuHApudeckue (50—-100 mi), cTynku ¢ necTukom, GpaphopoBble YaIKH, TUHLETH, (PUIBTPHI
OyMakHble, BaTa, Mapiii, 4YacoBble CTEKJa, OSJIEKTPOIUTUTKH, Ja0OpaTOpHbIE ILITATUBBI,
CIMPTOBbIE TOPENKU, CIIUYKH, MPUOOP I MOJTYUYEeHUs Ta30B (MM MpoOUpKa ¢ Tra300TBOAHOM
TpYyOKOI1), epkaTenu sl TpOOUPOK, CKIISTHKU JIUIsl XpaHEHHsI peaKTUBOB, pa3aTOYHbIE JOTKH;
xumudeckue crakanbl (50, 100 m 200 ™i1); mmaTenad; IMHHIETH; THTEIbHBIC IITUIIIIBI;
CeKyHJIOMepHI (Taiimepbl), MepHble poOupku (Ha 10-20 mi) u mepHble koaosl (25, 50, 100 u
200 mu), BoasgHas OaHsl (MJIM TepMOCTAT), CTEKJISHHBIE MaJOYKH; KOHHYECKUE KOJOBI JUIs
tutpoBanusa (50 m 100 mu1); MHAUMKATOPHBIE MOJIOCKU Uil omnpeneneHus pH u cranmaptHas
WHIMKATOpHAs IIKala; YHUBEPCAIbHbIN HHAMKATOp; nuneTku Ha 1, 10, 50 mu (uam no3atopsl
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Ha 1, 5 u 10 wm), OropeTku UIsi TUTPOBAHUS, MeAUIMHCKUE mmpuibl Ha 100-150 wmo,
nabopaTOpHbIE W/WIW aHAIUTHYECKHE Bechl, pH-meTppl, CymumnapHbIN mKad, U Jp.
nabopaTtopHoe 000pyI0BaHHE.

[IpuBenem mpumepsl 1a00paTOpHBIX PadOT Mo pazaeny 2 «XUMHUYECKHE peakluuu» U
pazneny 4 «CTpoeHHe U CBOWCTBA OPTAHMUYECKUX BEILIECTBY.

Paznea 2. Xumnueckue peakuun. Jladboparopnasi padora 1. «Peakuuu rugposusza»

Ha3Banune teMbl Tema 2.2. «OnekrpoauTuyeckas IUCCOLMALUA U
VOHHBIN OOMEH»
Pesynbrar CocTaBisATh ypaBHEHMsS XUMMUYECKUX pPEaKLUU
o0y4YeHHS HMOHHOI'0 0OMEHA C Y4aCTHEM HEOPIaHUYECKUX BELLECTB
O06mme OK 01, OK 02, OK 04, OK 07
KOMIIETEHIIH
[Tpodeccrnonansubie IK 2.2.
KOMIIETEHINH

1. Bonipocs! a5 1onycka K 1adopaTopHoii padore

a) chopMynHpyiTe 1eNb MITAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOW MPOIIECC HA3BIBAIOT TUPOIH30M, KaKOW OH OBIBACT;

B) OOBSCHUTE, KaKue CYHIECTBYIOT CIIOCOOBI JIOKA3aTelIbCTBA CYIIECTBOBAHUS
TU/IPOJIN3a HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB;

') 00BACHUTE, KaK COCTABISIETCS YpaBHEHHE THAPOIIN3A;

1) o0bsicHuTe, 4To Takoe pH? Kak 3aBUCUT JaHHBIN MOKa3aTellb OT KUCIOTHOCTH WIIN
OCHOBHOCTHU CpeZibl pacTBOPA;

€) 0OBACHUTE XOJ BBIIIOJHEHUS IKCIIEPUMEHTA 110 PELICHUI0 KaYECTBEHHbBIX 3a/1a4;

) MIEPEUNCIINTE OCHOBHBIE aCIIEKTHI COOJIIOICHUS TEXHUKH 0€30MacHOCTH Ipu padoTe ¢
arpecCUBHBIMU peareHTamu (TUAPOKCHUI HATpHUs).

2. IIpoBeneHne ONbITOB

OO6opynoBanue u nocyaa PeakTussl
1. CrexnsiHHBIC 1. PactBop NaOH
npoOUpKH
2. IIItaTtus JUTS 2. PactBop Na,SO,4
poOUpoK
3. PactBop AICI;
4, PactBop Na,CO3
S. PactBop Cu(OH);
6. KucnotrHo-0CHOBHBIN MHAMKATOD
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AJroput™ nposeaeHns onbita Ne 1

Bonpocsl 1 3aganus

3aganne Ne 1. B Tpex mpoOupxax
[I0JT HOMEpaMM HaXOJATCSl PacTBOPBI Tpex
CoJeli: XJopuaa aJIOMHUHHSA, CyJibdara
HaTpusi, kapOoHata Harpus. He mosb3ysch
JIPYTUMH PEaKTHBAMH, OIPENEIUTE COCTaB
Ka)KJI0M TPOOUPKHU.

1. JlaTb 0OBsSICHEHUE MPOBEIECHHBIM
OIIBITaM.

2. CocraBUThb YypaBHEHHUS peakLui,
IPOTEKAIOIUX B MPOOUPKE B MOJIEKYJIIPHOM U
MOHHOM BHJaX.

AJITOPUTM TIpoBeieHHsI onmbiTa Ne

Bonpocel n 3aganus

3apanume Ne 2. Yrto mnpowusoizer,
€CJI OXJIaJIUTh PacTBOp KapOoHaTa HATPHs
WK T00aBUTh K HEMY THIAPOKCHUI HATPHSI?

1.1. Hamute B mpoOupky 1-2 wmn
pacTBopa kapOboHaTa HATPHsI.

1.2. Onyctuth NpoOUpPKY B CTaKaH ¢
OYEHb XOJIOJHOU BOJIOM WIH CHETOM.

1.3. [IpoBeputs cpeay pactBopa mnpu
MTOMOIIIM KUCIIOTHO-OCHOBHOT'O MHIUKATOPA.

1.4. Jlo6aBUTHL K  pacTBOpy
KapOoHaTa HaTpUs TUAPOKCH]I HATPHSI.

1.Kakoit VHJIUKATOP Jy4lle
UCIIONIB30BaTh  JUISL  ONPEACIICHHS  CPEIbI
pacTtBoOpa’?

2. CocTaBuTh COOTBETCTBYIOIIHE
ypaBHEHUS XAMUYECKHUX peakiuid, B
MOJIEKYJISIPHOM U HOHHOM BHUJaX.

AJITOPUTM MNPpPOBeJIeHUs1 onbiTa Ne

BOl'[pOCI)I H 3a1aHuA

3aganue Ne 3. [IpoOaeMHbIH OIBIT.

1.1. B onHy npoOupKy ¢ pacTBOpOM
cynbpata Meau (II) npunute pactBOp
THJIPOKCUA HATPUS.

1.2. Bo Bropylo mpoOuUpKy C
pactBopoMm cynbara menu (II) mpuinth
pacTBop kKapOoHaTa HATPHS.

1.3. CpaBHUTH LIBET 00pa3yOUINXCS
OCaJIKOB.

1.4. OOparuTh BHUMaHHE Ha
BBIJICJICHHE Ta3a B OJTHOM U3 TPOOHPOK.

1.5. Omnpenenuts, OTKyAa MOXKET
BBIJIEJISITBCS ITOT ra3?

1.6. IlpoBepuTb  KadeCTBEHHBII
COCTaB ras3a ropsiieu Jy4nHKOM.

1.7.  OOBICHUTH HPOHCXOJSAIIEE
SIBIICHHE.

1. CocTaBuTb COOTBETCTBYIOIIME
ypaBHEHHUS XUMHUYECKHX  peaKIHid, B
MOJIEKYJISIPHOM Y MOHHOM BUAX.
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AJITOPUTM NpOBe/leHUs: onbITa Ne Bomnpocel u 3apanus

3aganue Ne 4. [IpoOIeMHBIH OIBIT. 1. OOBSICHUTH IPOUCXOIAIICE SBICHUE.
I1.1. K pacTBopy XJopujia 2. CocTaBuTh COOTBETCTBYIOIIUE
QTIOMUHUST TIPWIKTH PacTBOp KapOoHaTa | ypaBHEHUs XUMHUYECKUX peaxuui, B

HaTpHUSL.

MOJIEKYJIIPHOM U MOHHOM BHJIaX.

3. OTBETUTH Ha BOIIPOCHI.

Jns 4ero B MEIMIIMHCKON MpPaKTHUKE
WCIIONB3YIOT PAaCTBOpP MHUTHEBOM COABI IS
MOJIOCKAHUS npu BOCHAJIUTENLHBIX
3aboneBanusx ropna? Kakoma posb ruaposnusa
B nipupoze? [louemy pacTBOp MbLIa TIEHUTCS B
Bozc?

3. O6padoTKa pe3yJIbTAaTOB ONBLITOB
1. HpoaHaJII/I?;I/IpOBaTI) COOTBCTCTBUC TIIOJYUCHHBIX PE3YyJIbTATOB THIIAM THUAPOJIN3aA.

C,I[eJ'IaTb COOTBCTCTBYHOIIMEC BbHIBObI.

2. CchopmynupoBaTh BBIBOJBI O 3aBUCUMOCTH THITA THAPOJIA3A U KUCIOTHOCTH CPEIbI

pacTBopa.

Pazgen 4. CTpoenue u cBoiicTBa opraHnvyeckux pemects. JlaGoparopuas padora
3. «llosryyeHme ITHJIEHA M U3yYeHHE ero CBOMCTB)

HasBanne tembl Tema 4.2. «CBoiicTBa OpraHM4ECKUX COETUHEHUID
Pesynbrar YcraHnaBnuBarthb 3aBHCUMOCTh ¢buznko-
o0yuyeHHUs XMMHUYECKMX CBOMCTB  OpraHMYeCKMX BELIECTB  OT
CTPOEHUS MOJIEKYJI
Ooume OK 01, OK 02, OK 04, OK 07
KOMIICTEHIIH
[Ipodeccuonansubie [K 2.2.
KOMIICTEHIIH

1. Bonpocs! Anis onycka K 1adopaTtopHoii padore

a) cpopMynHpyITE 1eNIh TUIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsCHUTE, K KAKOMY KJIACCY OPTraHMUYECKUX BEIIECTB OTHOCUTCS ITUJICH;

B) OOBSCHHUTE, KaKUMU XHMHYECKUMHU CBOMCTBaMU OOJAJarOT BEIECTBA JAHHOTO
KJlacca, KaKue Ka4eCTBEHHbIE PeaKluu JJIs UX OOHApYKEHUS UCTIOIb3YIOTCS;

r) OOBICHUTE, KaK MOXHO TIIOJYyYUTh BEIIECTBAa JAHHOTO KJacca COCIWHEHUHA B

71a00paTOPHBIX YCIOBUSX;

1) 0OBACHUTE, U3 YETO COCTOUT MPUOOP ISl MOITYYEHHUS ra30B;

€) MepEeYrCINTEe OCHOBHBIE ACIMEKTHI COOJIIO/IEHHS] TEXHUKH 0€30MacHOCTH Ipu padoTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBaHHAsl CepHasi KUCJIO0Ta),
HarpeBaTebHBIMU MpUOOpamMu (CIIUPTOBKA).

2. IlpoBeeHne ONBITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexisiHHBIE 1. KoHneHTpupoBaHHblii  pacTBOp
pOOUPKHI H,SO,4
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2. IIratus TUTSE 2.  DTUJOBBIN CIUPT
poOUPOK

3. CnuproBka 3. PactBop KMnOy4

4, Crouuku 4.  bpomHas Boja

5. Ilecox

AJuroput™m nposeaeHnns onbita Ne 1

BOl'lpOCBI H 3a1aHUsA

1. IlonyuuTh OSTWIEH JerujapaTalieil >STUIIOBOIO
CMpTa, OOHAPYKUTH €r0, H3YYHTh €r0 CBOICTBA.

1.1. B npobupky HaauTh 2—3 MJI 3TUIOBOTO CIUPTA U
OCTOPOXHO J100aBUTh 6—9 MJ KOHIIEHTPUPOBAHHOW CEPHOM
KHCIIOTHI. 3aTeM BCHIMAaTh HEMHOTO IPOKAJIEHHOTO IecKa
(TIeCOK MM METIKME KYCOYKH MEM3bI BBOIAT AJISL TOTO, YTOOBI
MPEeIOTBPATUTh TOMYKH >KUJKOCTH TMPH KUIIEHUU). 3aKPbITh
POOUPKY MPOOKOIA € Ta300TBOHOM TPYOKOH, 3aKPETIUTH €€ B
IITaTUBE M OCTOPOXKHO HArpeTh COJAEPKUMOE MPOOUPKH

(puc.1)

o -

1eCoK
CH,OH
7150, 09

(xom.)

Brz KMI‘O;
1.2. OcTopo:XHO, pABHOMEPHO HarpeTh CMECh.
1.3. B gpyryto mnpobupky Hamedte 2-3 M
pa30aBIeHHOTO  pacTBOpa  IepMaHTaHaTa  Kalus, |

IIPOITYCTUTE YEPE3 HEro Ias.

1.4. B Tperpto mpoOupKy HamuTh 2—3 MiI OpOoMHOMU
BOJIbI, OIYCTUTh Ta300TBOAHYIO TpPyOKy 110 JHA 3TOMH
NpoOOUPKHM M IPONYCTUTh  4epe3  OpOMHYI  BOIY
BBIJICJISFOLUICS Ta3.

1.5. BbiHyTh ra300TBOAHYIO TPYOKY M3 pacTBopa U
IIOBEPHYTh €€ OTBEPCTUEM KBEPXY, IIOJKEYD BBIIEISIFOIIMICS
ra3 (puc.2).

1. Yro mpoucxoautr B
npobupke? Uro Habmogaere?
2. K xakomy TuIly

XUMHYECKUX peakuui
OTHOCATCSI 3TH  MPOLECCHI?
Kak naseiBarorcs?

3. Kak  meHnsercs

okpacka pactBopoB? [louemy?
4. KakuM miaMeHem
roput atuien? [louemy?

5. CocTaBUTH
ypaBHEHUS MPOTEKAIOIINX
MIPOIIECCOB.
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C,H;OH (aTnuo-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. I[IpoaHamu3upoBaTh COOTBETCTBHE MOIYYCHHBIX PE3YJITATOB CIIOCOOAM IOJTyYCHHSI
HETpeAeTbHBIX YIIIEBOJIOPOIOB psifa dTHieHa (akeHoB). CaenaTh COOTBETCTBYIOIIUI BBIBOI.

2. CchopmynrpoBath BbIBOJ O PU3MKO-XMMUYECKHX CBOMCTBAaX 3TUJICHA.

3. ChopmynupoBaTh BBIBOJI O CIIOCO0aX OOHAPYKEHUS ATUIICHA.

2.2. OueHo4yHble cpeacTBAa Py0eKHOro (TeMaTH4eCKOro) KOHTPOJISA 10 M CHMILJIMHE
OVIIL.12 Xumus

PyOexHblii (TeMaTH4eCKHil) KOHTPOJIb 10 JUCHUILINHE «XUMUS» IPOBOJUTCS B hopMe
KOHTPOJIbHBIX Pa0OT IO pa3jienaM OCHOBHOTO MOJYJS Ha OTHENbHBIX 3aHATHUAX, KEHCOB U
y4eOHO-HCCIIeIOBATEIBCKUX IIPOCKTOB.

2.2.1. KonTpoJbHble padoThI 0 pa3aeaam

KoHnTponbHble paboThl MO XMMHHM KaK OLICHOYHBIE CPEICTBAa pPyOEkKHOro KOHTPOJIS
3aBepUIAOT U3ydeHHUE | WM 2 TeMaTH4eCKUX Pa3AeoB OCHOBHOIO MOMYJIS.

Paznean 2. Xumunueckue peakuuu. KonrposbHas padora «CrpoeHue BemecTBa u
XMMHYeCKHe peakuun»

KonTponbHas paboTta coaepKuT YeThIpe BU1a 3aJaHHil:

1. 3ajmaun Ha cocTaBiIeHHE XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COEJUHEHUH MO MX
Ha3BaHMUIO.

2. 3agaud Ha COCTaBJIEHUE YPAaBHEHUH peakUMW: COEAVUHEHHs, 3aMEILEHUs,
pasnoxkeHusi, oOMeHa W peakui C y4yacTHeM KOMIUIEKCHBIX COEIUHEHHH; OKHCINUTEIbHO-
BOCCTAHOBUTEIJIbHBIX PEaKIUii.

3. 3agaHus Ha COCTaBJIEHHE MOJIEKYJSIPHBIX M MOHHBIX peakUui TUAposid3a CoJieH,
YCTaHOBJIEHHE U3MEHEHHS KUCIOTHOCTH CPEMBI.

4. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHK MO YPAaBHEHUSIM XUMHYECKHX
peakiuii: MaccoBOM WM OOBEMHOM J0JIM BBIXOJA MPOJIYKTa PEAKIHMU COEAUHEHUS OT
TEOPETUYECKH BO3MOXHOI0; OOBEMHBIX OTHOILLIEHUIN ra3oB; KOJWYECTBEHHBIX XapaKTEPUCTHUK
MCXO/IHBIX BEIECTB U MPOAYKTOB PEaKIMM; MAcchl (00beM, KOJIMUYECTBO BEIECTBA) MPOAYKTa
peaKkuuu, €CIM OJHO M3 BEIECTB JAHO B BHUJE PAaCTBOpA C OMNPEIEICHHOW MacCOBOW IO
pPacTBOPEHHOTO BEILIECTBA.

Paspnen 3. CTtpoeHne M cBOMCTBA HeOpraHuveckux Beumecrs. KonTposabHas padora
«CBOMCTBAa HEOPraHMYECKHUX BeIEeCTB)

KonTponbHas paboTta coaepuT Tpu BUAA 3a/laHUM:

1. 3agaun Ha pacyeT MaccoBOM J0JM (MAacchl) XMMUYECKOTO 3JeMEHTa (COeMHEHHs ) B
MOJIEKYJIe (CMecH).

2. IlpakTtuyeckue 3aJaHus IO KIACCU(PHUKAIMM, HOMEHKJIAType M XUMHUYECKUM
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dopMynaM HEOpPraHMYECKHMX BEIIECTB  pPA3JIMYHBIX  KJIACCOB:  OIpENeNIeHHuEe  Kiacca
HEOPraHMYECKUX BEIECTB, HAa3blBATh HEOPraHMYECKUE COEAMHEHUS IO MEXIYHapOAHOH H
TPUBHATBHON HOMEHKJIATYpEe M0 XUMUYECKUM (hOpMYyIIaMm.

3. 3agaHus Ha COCTABJICHUE YPABHEHUN XMMHUYECKUX PEAKLMH C y4acTHEM IPOCTHIX U
CIIO)KHBIX HEOPraHWYECKHX BEIIECTB: OKCHIOB METAJJIOB, HEMETAIOB U aM(OTEpHBIX
JIEMEHTOB;  HEOPraHWYECKUX  KHUCIOT, OCHOBaHMH U  aM(OTEpHbIX T'HJIPOKCHUJIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIUX UX CBOMCTBA M CIIOCOOBI MOTyUCHHS.

Paznean 4. CtpoeHue u cBoiicTBa opranumyeckux BemecTrB. KonTposbHas padora
«CTpoeHue u CBOIiCTBA OPraHMYeCKHX BelLeCTB

KonTtposnbHast paboTa COCTOUT U3 MATH BUJIOB 3alaHHM:

1. 3ajaHus Ha COCTaBIEHUE HA3BaHUM OPraHUYECKHUX COCAUHEHHM 0 XMMHYECKUM
¢dopmynaM (B T.4. CTPYKTYpHBIM) C HCIIOJIb30BAaHUEM TPUBUAIBHOW MM MEXAYHApOJIHOU
CHCTEMaTHYeCKOW HOMEHKIATYPHI.

2. 3azaHus Ha COCTaBJICHME IIOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (opMyn
OpPraHUYECKUX BELIECTB OTICIBHBIX KJIACCOB IO HX HAa3BaHUAM B COOTBETCTBUU C
MEKTYHAPOHON HOMEHKJIATYPOU.

3. 3amaun Ha ompeselieHue MpocTeimel (opMyIbl OPraHUIeCKOH MOJIEKYIbI, HCXOSI
U3 3JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBJICHHE YPAaBHEHUH XWMHUYECKUX PEAKIUH, HMIUTIOCTPUPYIOMINX
XMMHUYECKHE CBOMCTBA C YYETOM MEXaHHW3MOB IIPOTEKaHMs JaHHBIX PEeaKLUH M FeHEeTUYEeCKON
CBSI3U OPTaHMYECKUX BEIIECTB Pa3HbIX KJIACCOB, B T.U. IEMIOYKU IPEBPALICHUN.

5. PacueTHble 3ajjauu 10 YpaBHEHUSAM peaKkLUil ¢ ydacTUEM OpraHMYECKUX BEILECTB.

Paznen 5. Kuneruyeckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS
xumudecknx peakunuii. KoHTposibHas padora «CKOpoOCTh XMMHYECKOH Ppeakuuu u
XMMHYeCKOe PABHOBECHE»

KonTtposnbHast paboTa COCTOUT U3 TPeX BUIOB 3a/1aHUIL:

1. PacuerHble 3agauM Ha W3MEHEHHE CKOPOCTH XHMHUYECKHX B 3aBUCHMOCTH OT
KOHIIEHTPALIUU pearupyronux BelecTB U TEMIIEPATYpH.

2. 3aaun Ha pacyeThl TETUIOBBIX () (HEKTOB XUMHUUECKUX PEAKIMNA U OIpeIeNIieHIe THUTIa
peakimu (1o TerioBomy 3 (exTy: 3K30- U IHAOTEPMHUECKUE).

3. 3amanus Ha npuMmeHeHue npuHnuna Jle-lllatense A HaXOXXACHUS HAIpPaBICHUS
CMELIEHNs PaBHOBECUS XMMHUYECKOH peakiuu M aHajau3 (aKTOpPOB, BIUSIOIIUX HAa CMEILEHHE
XUMHAYECKOTO PaBHOBECHSI.

Pa3zpea 6. Jucnepcubie cucrembl. KonTpoabHasa padora mo teme «/ImcnepcHsbie
CHCTEMBI»

KonTtponbHast paboTa COCTOUT U3 JIBYX YacTei:

1. 3ajmaun Ha MPUTOTOBJIEHHWE M pacyeT KOHIEHTpaluu pacTBOpoB (3 3amauM Ha
pacTBopeHue, pa30aBiIeHNE, CMEIINBAaHUE PACTBOPOB).

2. 3ajaHus Ha TUCTIEPCHBIE CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBOI M MPON3BOICTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa (B BUJIE TECTOBBIX 3aaHUI).

[IpuBeneM npuMepsl 3aJaHUN KOHTPOJIbHOU padoThl o TeMe «CTpoeHne U CBOMCTBa
OPraHHYecKMX BellecTB)», KOTOpas MPOBOJUTCS MOCIIE U3yUeHHs 00ydarouMMucs pasjena 4.

[To uroram m3ydenus paszgena 4 «CTpoeHHe H CBOWCTBA OPraHMYeCKMX BelIECTB»
oOyuatoruecs: OyayT cliocOOHBI:

— ONpEeNeNsiTh NPUHAIICKHOCTh BEIIECTB K PAa3IMYHBIM KJIacCcaM OpraHHYECKUX
COEIMHEHUI1; TOMOJIOTH U U30MEPHI;

— Ha3plBaTh M3YYCHHBIC BEMIECTBA TI0 «TPUBHAIBHOW» WIH MEXKIyHApOIHOU
HOMEHKJIAType;

— XapaKTepH30BaTh CTPOCHHE M XMUMHYECKHE CBOWCTBA HM3YYCHHBIX OPraHHYECKUX
COCJIMHEHMH;

— OOBSCHATH 3aBHCHUMOCTh CBOWCTB OPTaHMUYECKUX BEIIECTB OT MX COCTaBa U CTPOCHUS;

— MPOBOAUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM.

31



Tematuueckuif KOHTPOJIb OCYHIECTBISIETCS MeTonoM TectupoBanus (I) umm B dopme
MUCbMEHHOM pabOThI, BKIIOUAIOIIEH MpakTHIecKue 3ananus u 3aaaqu (11).

IIpuBenem npuMep KOHTPOJILHOM padoThl B (popme TecToBbIX 3axannii (I).

1. BemectBo, cocTaB KOTOPOTO BBIpaXKEH MOJICKYJIsIpHO# (hopmyroit C3Hg oTHOCHTCS K
KJIacCy:

1) apensr

2) ankaHsl

3) ajgKeHsl

4) ankuHel

2. HaszBanwe BeriectBa, popmyia koroporo: CH3z-CH(CH3)-CH,-CH,-OH

1) 6yranon-2

2) MeHTaHo-2

3) 2-metunbyranoa-4

4) 3-metunodyranon-1

3. Bemecto, umeromiee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonyon

2) 3THIIEH

3) rmnepuH

4) nmponaHo

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAS KUCIOTa, UMEET GOopMyIy:

1) C,HsOH

2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins aJIkaHOB XapaKTEepHA PEaKIMs:

1) npucoenunenus Hy

2) XJIOpUpPOBaHMSI HAa CBETY

3) obGecBeunBanus pactBopa KMnOy

4) nonuMepu3auu

6. MeTanon pearupyer c:

1) HaTpuem

2) BOJIO#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO;

2) NaCl

3) Na,CO3

4) H,0

8. BepHbl 11 yTBEpKACHHUS:

A. AMUHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSIBIISIIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) HEeBepHO HU OJHO U3 YTBEPIKJICHHM

9. Vpasuenne xumuueckoit peakiun CoHg+Clo—CoHsCI+HCI sBnsieTcs:

1) peakuueii 3amenieHus, MPOTEKAIOLIEH M0 paJluKaIbHOMY MEXaHU3MY

2) peakiueil mpucoeIMHEH M, MPOTEKAIOIIEH M0 PaJUKAIbHOMY MEXaHU3MY

3) peaxiueil 3aMerieHus, MPOTEKAoLIeH 0 HOHHOMY MEXaHU3MY

4) peakmuei MpUCOSTUHEHHS, TPOTEKAIOIEH TT0 HOHHOMY MEXaHH3MY
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10. B peaknuio «cepeOpsHOro 3epkaia» (C aMMHAuHBIM PAacTBOPOM OKCHJa cepedpa)
BCTYIIACT:

1) aTanon

2) raroko3a

3) rnuuepuH

4) kpaxmai

11. YcraHoBHUTE COOTBETCTBUE MEX]Y HAa3BAaHUEM BEIIECTBA U KJIACCOM (TPYIIION)
OpPraHUYECKUX COEIMHEHUH, K KOTOPOMY(-0ii) OHO ITPUHAIJICKHUT.

HasBanue Bemectsa

A) CH;COOH

b) CH3;-CH>-CH3

B) CH,=CH-CH,-CH3

I') CH3;-CH,-OH

Kitace oprannuecknx coeimHeHUN

1) onHOaTOMHBIE CLIUPTHI

2) yriIeBOIbI

3) kapOOHOBBIE KUCIOTHI

4) apoMaTH4eCKHe yriieBOJA0PO/IbI

5) HenpeeNnbHbIE YIIIEBOAOPO/IbI

6) npeneabHbIE YIIEBOAOPOAbI

12. B cxeme npeBpalieHuit

1500°C Cakt +Br;

CH; — X; — 6en3on — X,

BelecTBaMH X1 M X2 COOTBETCTBEHHO SIBJISIOTCS:

1) aneruiien

2) aTUIIeH

3) OpoMOeH30T

4) x10pOeH30

5) dbenon

6) IUKJIOTEKCaH

13. Onpenenute MoJeKysipHYIO (GOpMyIy BellecTBa, cojaepxaiiero 37,5% yriuepona,
50% xucnopona u 12,5% Bomopona. OTHOCHTENBHAS IUIOTHOCTH MApOB 3TOrO BEUIECTBA IO
BOJIOpOAY paBHa 16.

1) CH;OH

2) C;Hs0H

3) HCOOH

4) C¢HsOH

14. Ckonbko IUTPOB Bojxopoja morpedyercs Juist obpazoBanus 10,2 r 3THIOBOTO
CIUpTa U3 aleTalbJACTH/Ia, €CIIA BBIXOJI TPOJIyKTa peakiuu coctapisieT 80%?

1)6,2n

2)3,1n

3)12,75n

4)11,2n

IIpuBenem npuMep 3agaHuil 1JIs1 NIHCbMEHHON KOHTPOJIbHOI padotsl (IT).

1. JlaliTe Ha3BaHHUS OPraHUYECKUM COCIMHEHHSAM II0 XHMHYECKUM (opmynaMm ¢
HCII0JIb30BAHNEM TPUBHAIBLHOU MM MEKIYHAPOAHONW CUCTEMATUUECKON HOMEHKIIATYPBI:

a) C2H5OH

6) (CHs).NH

B) CH3-CH(NH,)-COOH

F) C3H9N

)1) CH3CH2HC:O

e) CsHsCH,OH
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2. CocTaBbTe MOJHBIE M COKPAIICHHBIE CTPYKTYPHBIE (POPMYJIBI OPraHMYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB 10 UX HA3BAHUSIM B COOTBETCTBUH C MEXKIYHAPOJHON HOMEHKIATYPOM:

a) MEeTUI0€H3071

0) aHWIHH

B) 3-MeTUnOyTaHAb

T') IUKJIOTEKCEH

n) Oyranuen-1,2

€) 2-MeTuaIponanoi-1

x) OyruH-1

3) aMUHOYKCYCHasl KUCJIOTa

3. CocTaBbpTe ypaBHEHMSI XUMUYECKUX PEAKIUI COTTIACHO CXEME IIPEBPALLICHUI:

1500°C Caxkt +Br,

CHy; — X3 — Xo — X3

VYKa)KuTe TUIT 1 MEXaHU3M PEaKIuu, Ha30BUTE 00pa30BaBIIMECS BEIECTBA.

4. Omnpenenute MOJICKYISpHYIO (OpMYIy BeliecTBa, conepxkamiero 37,5% yraepona,
50% xucnopona u 12,5% Bomopona. OTHOCUTENbHAS TUIOTHOCTh MApOB ATOTO BEIIECTBA IO
BOJIOpOAY paBHa 16.

5. CKoIbKO TUTPOB BOJOpOa moTpedyeTcs Mg oopa3oBanus 10,2 T 3THUIOBOrO ciupTa
W3 aleTallbJIeTuIa, €CIIM BBIXOJ] IPOYKTa peakuuu coctaisieT 80%?

2.2.2. Keiicbl

Keiicbl ucnonp3yloTcsi B Ka4eCTBE OLIEHOYHOTO CPEJCTBA B pasjieie 8 MPUKIAIHOIO
MOJYJNA, UX COAEpKAHHE ONpPENeNseTcs C yd4eToM MNpo(ecCHOHANBbHON HAaIlpaBICHHOCTH
obpazoBarenbHOM nporpamMmbl CI1O. ITpuMepsl BO3MOKHBIX TEM KEHCOB:

1. ITorennenue KIMMaTa ¥ BHICBOOOXKIEHNE Ta30BbIX THAPATOB CO JIHA OKEaHa.

2. Byayue marepuaisl JUs aBUa-, MalllMHO- U IPUOOPOCTPOEHHUS.

3. HoBble maTepuaibl A COMTHEYHBIX OaTape.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX MTPENapaTOB.

5. X¥MHUYECKHE 3JIEMEHTHI B )KU3HU YEIOBEKA.

6. BomopoHast sHEpreTrKa.

ITpuBenem npumeps! keiicoB o xumuu (aBrop ['onybesa MHHa bopucoBHa, yuutenb
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HHU 4€JIOBEKA)

B Snonun oObenuHeHHbIMM cuiamMu  HanuoHalbHOTO HMHCTUTYTAa 3/10pPOBbS U
IIpedexrypHoro yHuBepcurera CHI3YOKH ObUIO TPOBEJEHO HCCIEIOBaHUE. YYEHbIE
BBUSICHWIIM, YTO €CTECTBEHHbIE OpraHMYeCKHe BeUIeCTBa BCTYHNAIOT B PEAKIHIO C
XJIODUPOBAaHHON BOJIOM M3-TMOJA KpaHa, oOpa3ys OINacHble COEAMHEHUS, KOTOphlE MOTYT
CIY’KHTh IPUYMHOM paka. Takue coenuHeHus Ha3biBatoTC MX, To ecTh «MyTareH uKc» Win
«HeusBecTHBIN MyTaren».

3anaHus:

1. [Ipeoxkure cnocoObl YMEHbILICHHS SIZIOBUTOTO BIMSHUS XJIOpa B MUTHEBON BOJIE Ha
OpraHM3M YeJIOBEeKa.

2. Ucxons n3 cBOeW KU3HEHHOH NMPaKTHKH, MPUOJIM3UTENBHO PACCUMTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIb3YETE B TEUCHUE JHS U JUISl KAKUX Lieseit?

3. Kakue opransl yenoBeka O0Jbliie BCEro CTpalaloT OT BO3AEHCTBHS XJiopa?

4. Kak BimsieT XJ10pupOBaHHas BOAA HA YEJIOBEKA IIPU KynaHuu?

5. Haiinute AONOIHUTENBbHYIO MH(GOpPMAIMIO O 3aMEHE XJIopa MpHu 00e33apakKMBaHUU

BOJIBI.

6. Uccnenyiite pa3nuyabie TOBapbl OBITOBONH XUMHH B CBOEM JoMe. COCTaBbTE CIIUCOK
XJIOPCOAEPKALUX COSAUHEHUH, YKa)KUTE Mepbl 0€30IMaCHOCTH NP paboTe ¢ HUMHU.

Keiic Ne2. «Bonoponomo0unim — mar B Oyayuee»

Astromobminn Honda FCX Clarity Ha BOAOPOJHBIX TOIUIUBHBIX 3JI€MEHTaX €37ST IO
noporam Epomer ¢ 2009 roga. B 2011 rogy Honda npucoenuuunach K eBporneidcKoMy
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naptHepcTBY skojoruuHoi sHeprum (Clean Energy Partnership), mocnme dero BbiBena Ha
TIEPBBII TUIAaH MPOU3BOJICTBO DKOJIOTHYECKH YHCTHIX aBToMoOuiel. A Ha [Istom MockoBckom
MexnyHaponHoMm aBrocanioHe BA3 mpezncraBuil cBoro HOBUHKY «Jlaga-AHT3m» ¢ OamioHamu
BOZOPOJIa U KUCIIOPOAA.

3anaHus:

1. Ilouemy wMHOrMe aBTOMOOWJIbHBIE KOMIIAHMM pa3padaThIBalOT aBTOMOOMIIH,
paboTaroiyie Ha BOJOPOAHOM TOIUIUBE?

2. Kak BbIXJIONHBIE Ta3bl aBTOMOOWJIEH, paboTalonMX Ha YriIeBOAOPOJHOM TOIUIMBE,
BIIUSIIOT HA 37J0POBbE YEJIOBEKA?

3. Kakue «+» 1 «—» BbI BUIIMTE Y BOJOPOIOMOOMIICH?

4. Haiinute MOMOTHUTETHHYIO0 HH(OOPMALIHIO 00 X YCTPOUCTBE.

5. Ecau B Bamield ceMbe WM y BallUX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJCUYMTANTE,
CKOJIbKO MPHOIM3UTEIBHO TUTPOB OCH3MHA, T'a3a U KAKOW MapKH UCIOJIb3yeTe €XKeIHEBHO.

6. Kakue BemiectBa U B KaKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOMHBIX razax
BaIllNX aBTOMOOMIICH?

2.2.3. YueOHO-uCCI1e10BATEJbCKHI MPOEKT

Y4eOHo-HUCCIeI0BAaTEIbCKUIT  MPOEKT — SIBJISETCS OCHOBHBIM ~ CIIOCOOOM  OIICHKH
pe3yabTaToB 00y4eHus, cHOPMUPOBAHHBIX y OOYYAIOMIMXCSI B XOZE OCBOSHHS MPHUKIATHOTO
Moayns xumuu B pasznmenax 9.1. m 9.2. UcciaemoBanue M XUMHUYECKUH aHaIN3 OOBEKTOB
ounochepsl/TexrHochepsl (¢ yaerom Oyayiiei mpodeccnoHATEHOM NeATEITBHOCTH).

[IpuBeneM mpuMep MPOEKTHOTO 3aqaHus, padoTa HaJ KOTOPHIM HauWHAETCS C Hayala
pa3gena, a JETaJbHOE BBINOJHEHHWE 3aJaHWii B Tpymmax u odopmieHue pe3yabTaToB
MIPOEKTHOM 1eATeIbHOCTH MPOU3BOAUTCS B KOHIIE U3YUEHUS pa3jiena.

OOmast Tema MpoeKTa, NMPHUBEICHHAs HUXKE, B JaJIbHEUIIEM JIEKOMIO3HPYETCS II0
(daceTHOMY MNPHUHIUIY B 3aBUCHMOCTH OT TMOJy4yaeMoil 0OydYaloImMMHUCS CHEeHHaTbHOCTU
(mpodeccun), a Takke Kaxaas Tpyla MOXET paccMOTpeTh Oosiee yriyOJIeHHO OAMH U3
00s13aTEeNBHBIX COJEPIKATEIbHBIX KOMIIOHEHTOB (TIOATEM) IIPOEKTA.

Ha3BaHue mpoekTa: cocTaBlIeHHE NMPOEKTa IIBETHUKA/Ca/na/oropojaM B 3aBUCHMOCTHU
OT COCTaBa MPOaHAIU3UPOBAHHBIX MOYB.

IIpoGaema wucciienoBaHMsi: OIpPEACICHUE BO3MOXKHOCTH pa3OMBKM I[BETHHUKA B
COOTBETCTBUM C JM3alfHEPCKUM 3allpOCOM M HEOOXOAMMOCTH aJanTalMM AU3aiHEepCKOTo
MPOeKTa K TOYBEHHBIM U KJIMMAaTHYECKUM YCIOBUSIM Ha OCHOBAaHHH HCCIICIOBAHHUS
XMMHUYECKOI'0 COCTaBa MOYB MPEATIOKEHHOTO YUacTKa.

Llessb npoekTa: OoNpeAeTUTh BIMSHAE XUMUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
yyacTKe Ha AacCOPTUMEHT pacTeHUll, pPEeKOMEHJOBAHHBIX K TIOCAaJKe JUIs pealnu3aluu
BBIOPAHHOTO TU3AaHHEPCKOTO MTPOEKTA.

3agauyu npoexkTa:

1) wuccrmemoBaTh XWMHYECKHH COCTaB, CTPYKTYpPYy, KHCJIOTHOCTh TIOYBBI Ha
MPEUIOKEHHOM yYacTKe;

2) uccneaoBaTh MHCOJISAINIO OTBEACHHOTO JIJIs IIBETHUKA y4aCTKa,

3) mpensoXKHUTh Mephl MO YIYYIICHHIO KauecTBa MOYBBI MYTEM BHECEHHS Pa3IUYHBIX
yaoOpeHuit u 100aBOK Ha MPEAJIOKEHHOM YJaCTKE B ClIydyae HEOOXOIUMOCTH;

4) omnpenenuTh ACCOPTUMEHT pPACTEHMH B COOTBETCTBUM C  BBISIBJICHHBIMU
0COOEHHOCTSIMH HUCCIIEIOBAHHOTO yYacTKa U TU3aiHEPCKUAM 3aIIPOCOM;

5) COCTaBUTH MOCAT0UHYIO BEIOMOCTb;

6) TIOATOTOBUTH U ITYOJIUYHO MPEICTABUTH MPE3EHTAIIHIO IO TEME MTPOEKTa B KOMaHIE.

PesyabTaTnl 00yueHus:

— OTIpeeNsITh NepevyeHb HEOOXOMMBIX HCCICIOBAHUN XUMHUYECKOTO COCTaBa MOYB U
y4yacTKa JUIs COCTaBJICHUS WU aJlalTallii paHee pa3paboTaHHOTO MPOEKTa IBETHUKA;

— OIKCHIBATh 33aBHCHUMOCTh ACCOPTUMEHTa PACTEHHH OT KadecTBa MPEIOKEHHON
MOYBHI JJ1s1 00YCTPOMCTBA IIBETHUKA;
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— CIIOCOOHOCTh HCHOJNB30BAaTh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHalM3a U
WHTEepIpETalMid WHPOPMAIMU, W WHPOPMALNMOHHBIC TEXHOJOTHUH JUISI BBITIOJTHEHUS 33134
npodeccruoHanbHO# aestenbHocTH (OK-2);

— crocoOHOCTh AP(PEKTUBHO B3aMMOCHCTBOBATh U pab0OTaTh B KOJUICKTUBE U KOMaH/IC
(OK-4).

Pe3ysabTaTr npoekTHOH padoThl 00yYaKOIIErocs:

— MakeT / Buaeomarepuan / medatHele cpeiacrBa / 3D-Monmenu KOCMHYECKOU
TEXHOJIOTUH; TPE3EHTAIUS PE3yJIbTATOB MCCIICIOBAHUS Ha MPO(ECCHOHAIBHBIX KOHKYpCaX.

®opma npeacTaBJieHNs Pe3yJbTATOB MPOEKTHOI padoThI:

— 3amMTa TPOCKTa C WCIOIB30BAHUEM CPEICTB BU3YaIH3allMH W JEMOHCTPAIMU
npoaykTa ( / MakeTa / BueomMarepuaiia / medatHbeix cpeacts / 3D-monenu (Ipy HATUYHH).

Bo3MoskHbIe BADHAHTBI T€M MPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOABI M PEKOMEH/IAIUH 10 €€ MCIIOJIb30BAHHIO.

2. HccnenoBaHue pa3pylIaloniero IEHCTBHS TPUPOIAHON BOJIBI HAa CTPOUTEIILHBIC
MaTepHaIbl.

3. CocraBieHue TmpoeKTa IBETHUKA/Oropona/casa B 3aBUCHMOCTH OT COCTaBa
MIPOAHATM3UPOBAHHBIX TIOYB B COOTBETCTBHHM C JM3AMHEPCKHM 3arpocoM (MOHOXPOMHBIH
[[BETHHK, [IBETHUK OJHOJICTHUKOB, MHOTOJICTHUKOB, JICKOPATUBHBINA OTOPOJI U JP.).

4. CocraBieHue cOaJaHCUPOBAHHOTO MEHIO Ha JIeHb (HEAENI0) B 3aBUCUMOCTHU OT
COJICPKAHUSI XUMUYECKUX MaKpO U MHUKPO3JICMEHTOB B ITPOAYKTaX MUTAHUSI.

5. MccnenoBaHne KayecTBa MUTHEBOM BOBI.

6. UccnenoBanue mpo0 BOIOMPOBOIHOM BOBI HA IPEAMET YCTPAHEHHUSI JKECTKOCTH.

7. YcTpaHeHHUE KECTKOCTH BOJBI B CEIbCKOXO03IHCTBEHHOH IS TETEHOCTH.

8. KoHTpoib KayecTBa TEXHUYECKOW BOJABI pa3HbIX BHUJOB B COOTBETCTBHH C
meroaukamu 1o ['OCT.

9. Co3nanue IeKOpaTUBHOM MTYKATyPKH.

10. [IurMeHTHI B U3JEIUSIX U3 CTEKJIA.

11. UccnenoBanue pa3pyaroniero ASHCTBUS BOIbI HA CTPOUTEIbHBIC MATEPUAIIBI.

12. Onenka cocTosIHUSI BO3yXa padoydeil 30HbI CHeUAINCTa (TEXHOJIO0Ta, CTPOUTENS 1
T.I., C y4eToM 00JacTu mpodeCCHOHATBLHON IEATETHbHOCTH) B COOTBETCTBUH C HOPMATUBHBIMHU
JOKyMEHTaMHU
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2.3. OueHo4HbIE CPEACTBA MPOMEKYTOYHOM aTTECTAIMY N0 JUCHUIIMHE
OVIIL.12 Xumus

[IpoMexyTouHass arrecTamusi MO AWCHUIUIMHE «XHUMHUS» TPOBOAMTCI B (Hopme
sk3aMeHa. KakIplii 2K3aMEHAIMOHHBIM OMJIET COCTOMUT M3 TPEX 3aJaHMii: 1) TeopeThyeckoe
3a/laHle B BHUJE BOIPOCAa U3 TEOPETHUYECKOTO COJAEPkKAHUS OCHOBHOTO M NPHUKIIATHOTO
Moaynel; 2) IpakTHYecKoe 3aJaHue (COCTaBJICHHE YpPaBHEHUNH XMMHUYECKUX PEaKIuil c
y4acTUEM HEOPraHWYECKUX WM OPTraHWYECKHUX BEIECTB, B T.4. LIETIOYEK MPEBPALICHUN U
KAueCTBEHHBIX peakuuid OOHApYKEHHUS; XUMHUYECKUX (QOpMYylT HEOpraHMYEeCKHX H
OpraHUYECKUX BEIIECTB, B T.Y. CTPYKTYPHBIX; 3a/IaHUs TI0 HOMEHKJIATYpE HEOPTraHUYECKUX M
OpPraHMYECKUX BEIIECTB; OLIEHKA M3MEHEHHS] CKOPOCTH XMMHUYECKOW peaklMy W HalpaBlICHUs
CMEIICHUs paBHOBECHs C Hcmojb30BaHueM mpuHiuna Jle-lllarenbe; omeHka XWMHUYECKOTO
cocTaBa U 000CHOBaHHUE TPUMEHUMOCTH 00bEKTa OMO- WM TeXHOC]Eephl U T.11.); 3) pacdyeTHas
3a7aya (pacyeThl MO YPAaBHEHUIO XMUMHUYECKUX PEaKIMil, pacueT MacCOBOM 10 (Macchl)
XUMHUYECKOTO JJIeMEHTa (COeAMHEHHs) B MOJIEKyJle (CMECH); OIpelesieHHe MpocTenlIei
(OpMyIIbI OPraHWYECKOH MOJEKYJbl, HCXOIs W3 3JIEMEHTHOro cocTaBa (B %); pacueTsl
TEIUIOBBIX 3(()EKTOB XMMHUECKUX PEaKIMii; pacueThl 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOM
peakIy OT KOHLIEHTPAIMU U TEMIIEPATYPhI U T.I1.).

[IpuBeneM mpumep 3K3aMEeHAIMOHHOTO OHIIeTa.

3aganue 1.

Kakoii pacTBOp HCHONB3YIOT Ui KAa4eCTBEHHOH pEKIMH OINpeAeNeHUs] XJIOPUIOB,
OpomMuzoB, oaunos? Hanumure ypaBHeHHs peakuuidi 1 000CHYITE OTBET.

3aganme 2.

Jlana cxema IpeBpaneHui.

C,HsOH A1203:400°_ 51 KMnO4, H20,0-20°_ o HBr(ms6t_, 3ty oy~ ,C,H,0

[IponummTe Bce peakuu U onpeaenuts Benjectsa X1, X2, X3.

3aganme 3.

Omnpenenure MaccoBble JOTM XUMUYECKUX 3JIEMEHTOB B okcuje amomuaus Al,Os; n
BBIPA3UTE UX B MPOIICHTAX.

3akjao4yeHue

Taxkum o0Opa3zoM, GoHa oneHouHBIX cpeacTB o aucuuiuimae OYIL12 Xumus coctout
U3 OLIEHOYHBIX CpEACTB TEKYLIEro, pPYOEKHOIo (TEMAaTHUYECKOTo) KOHTPOJIS M 3aJaHui
IIPOMEXYTOYHOH aTTeCTaliu.

B yueOGHO-MeTOnMYECKOM KOMIUIEKCE TMPUBEIACHBI MPUMEPHl 3aJaHHUM, KOTOphIE
ABJIAIOTCS MoOJeNbHbIMU. Kaxaplil IpemnojaBaTellb, B CBOIO OYEpENb, B paMKax CBOEH
METOJIMYECKON JEeATEIBHOCTH CaM IPOEKTHPYET U pa3paldaThiBaeT CpeAcTBa OOY4YEHMs U
KOHTpOJIS, a TakkKe BbIOMpAaeT METOAbl M OpraHu3alMoHHBIE (OPMBI HUCXOAS U3
OpPraHU3alOHHO-TIEJaTOTMYECKUX YCJIOBUI 00pa3oBaTeIbHOIO IPOLECCa, COOCTBEHHOIO
OIIbITa, YPOBHS MOJATOTOBJIEHHOCTH U MOTHBALIMM CTYI€HTOB.
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