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1. TIacmopT OI[eHOYHBIX CPe/ACTB MO0 AUCHHUIL/INHE « XUMHUA»

HAns  ¢gopmupoBaHusi,  KOHTPOJE U OLEHKA  pe3y/JbTaTOB  OCBOEHHS
00111e00pa30BaTe/IbHOM  TUCIIMIIMHBI  «XUMHsi» pa3paboTaHa CHUCTEMA OIeHOUHBIX
MEpOTpUSTUN, yuuThiBatommiass TpeboBanusi ®I'OC COO (mpeameTHbIE pe3y/bTaThl) M
@dT"OC CIIO (obr1rre u ripodeccroHa/bHbIE KOMITETEHIUN).

Ba)kHoii 0COOGEHHOCTBIO CIPOEKTHPOBAHHOM CHUCTeMbl OLIeHUBAHUS  SIBJISIETCS
COIJIaCOBaHHOCTB OLIeHOYHbIX MEPONPHUATHI U 3allJlaHUPOBaHHBIX Pe3y/bTaTOB 00yueHwUs.
Kaxkj0e oLieHOUHOe MeponpUsTUe HarpaB/ieHo Ha (POPMUPOBaHKE UM U3MepeHre 3HaHUS
/ yMeHUsI B KOHTEKCTe, YKa3aHHOM B pe3y/ibTaTe 00yueHwUs..

B pgucuunivHe «XvMHsS» K OCHOBHBIM OLIEHOYHBIM MEpOMPUSITUSIM OTHOCSITCS:
3a/laHus B TeCTOBOM hopme, TTpaKTUUeCKHe 3ajlaHusl Ha COCTaB/ieHre YpaBHeHUI peakiivii,
K/acCU(UKaI[MI0 W HOMEHK/IATypy XWUMHUUeCKUX COeJUHEeHWM, pacueTHble 3a/laui,
nabopaTopHble  paboTbl, TPAaKTUKO-ODUEHTUPOBAaHHble  3aJaHus  (pacueTHble WU
TeopeTHueckue). B mpuKiafHbIX MOAY/SX B KaueCTBe OLIEHOUHBIX MEPOIPUATHN TakKKe
3aryIaHuPOBaHbI KeHchl U yueOHO-UCCe[0oBaTeTbCKUe TTPOEKTHI.

Peanu3anys OLIEHOYHBIX MepONPUATHUM MO XWMWM 3alljlaHMpOBaHa B paMKax
TeKyI1[er0, PyOe>KHOro (TeMaTH4eCKOro) KOHTPOJII M MPOMEXYTOUYHON aTTecTalydd TI0
JUCLIUTITUHE.

CucTeMa OLIEHOUHBIX MEPONPUSTUN M0 XMMUM Mpe/ICTaB/eHa B MacropTe OL€HOUHBIX
cpeacts (Tabsuiia 1).



Tab6mmuiia 1. ITaciopT OLIeHOUHBIX CPEICTB I10 AUCHUILUIMHE « XuMust» (Bapuant 2)

Ne Mopyas / Pa3pen / Tema Pe3ysibTaT 00yueHust Tunbl 0LeHOYHBIX MePONPUATHH
I OcHOBHOe cofiep)KaHue
1 |Pa3gen 1. OcHOBBI CTpOEHMSA ®opMy/IMPOBATH 0a30BbIe MOHATHSA
BelllecTBa Y 3aKOHbI XUMHH
1.1 |CTtpoeHure aTOMOB XMMHUUYECKHX CocTaBsATh XUMHUUecKre (popMyJibl 1. Tect «CTpoeHre aTOMOB XMMHUUYECKHUX 3JIEMEHTOB U MPUPOAA
3/IeMEeHTOB U MPUPO/Ia XMMUYeCKOM Coe/IMHeHUM B COOTBETCTBUM CO XUMHUUYECKOW CBSI3W».

CBSI3U CTereHbI OKUCIEeHUS XUMUYECKUX 2. 3alauy Ha COCTaBieHUe XUMUUeCKUX (POpMyJT JBYXaTOMHbIX
3/IeMEeHTOB, UCXO/ISl U3 BaleHTHOCTU U |CcOoeIMHeHUM (OKCU/IOB, Cy/Ib(MUI0B, TUAPUIOB U T.I1.)
371eKTPOOTPULIATETLHOCTH

1.2 |Tlepuoanueckuii 3akoH U Tabmuiia [I.M. |Xapakrepu3oBaTh XUMHUUECKHe [IpakTHUKO-OpMeHTUPOBAHHbIE TEOPeTUYECKUe 3a/JaHUs Ha

MeHpeneeBa 3/7IeMEeHTBI B COOTBETCTBUU C UX XapakTepu3aluio XMMUYEeCKUX 3/1eMeHTOB: «MeTajimyeckue /
T0JI0KeHHEeM B TepruoinueCcKou HeMeTa/l/Inueckre CBOMCTBA, 3/IeKTPOOTPULIATE/IbHOCTD U
CUCTeMe XUMHUYEeCKUX 3/ieMeHTOB [I.W1. |CpOACTBO K 3/IEKTPOHY XUMHUYECKUX 3/IEMEHTOB B COOTBETCTBHE C
MeHpeneeBa UX 3JIeKTPOHHBIM CTPOEHHEeM U T0J/I0KeHUEeM B TIepUOIUeCKon

chCcTeMe XUMHUUeCcKux 3seMeHToB .M. MeHzeneeBa»
2 Pa3pgen 2. Xumuyeckue peakuum CocTaB/iATh YpaBHEHUA U CXeMbI KouTtposibHas padorta
XHUMHYECKHX PeaKkuu «CTpoeHue BellecTBa U XMMUYECKHEe pPeaKIum»
2.1 | Tumbl XUMHUYECKUX pPeaKkLui CocTaBsiTh peakijuv CoeuHeHNs], 1. 3azauy Ha cocTaB/ieHHe YpaBHEHUN peaKLnii:

passio>keHusi, 0OMeHa, 3aMelleHus,
OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHEIE
PeaKI[UK U peakiuu
KOMIT/IeKCO0Opa3oBaHusi (Ha pumMepe
T'U/IPOKCOKOMIIEKCOB a/TFOMUHUS U

— COoeJJIHeHMs], 3aMellleHus], Pa3/IoKeHus], 00MeHa 1 peakIui C
y4yacTHeM KOMIIJIEKCHBIX COeJuHeHuH (Ha mpruMepe

' POKCOKOMIIEKCOB a/IFOMUHUS Y [JUHKA);

— OKUC/IUTEeTbHO-BOCCTAaHOBUTEIbHBIX pPeaKl{iii C UCTI0Ib30BaHUEM
MeTo/|a 37IeKTPOHHOT0 OastaHCa;




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust THIbI OLIeHOYHbIX MePONPUATUH
[JMHKA) C y4aCTUeM HeopraHu4yeCckux |— C yuyacTHeM KOMILIEKCHBIX COe/JMHeHUM (Ha TIpumepe
Bell|eCTB I'MIPOKCOKOMIL/IEKCOB LIMHKA U aJlFOMUHKSA).
2. 3ajiauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTepPUCTHK ITPOAYKTa
peakLMy CcoeIMHeHNsT; MaCCOBOU WM 00BeMHOM J0/M BbIXO/1a
NPOJIyKTa peakLiy CoeJJMHEHUsI OT TeOPeTUYeCKH BO3MOKHOI0;
00beMHBIX OTHOIIIEHHUH ra30B; KOJTMUECTBEHHBIX XapaKTePUCTHK
WCXO/IHBIX BeL[eCTB U MPO/[YKTOB pPeaKLiH; Macchl (00beMm,
KOJIMUEeCTBO Bell[eCTBa) MPO/yKTa peakliiy, ec/id OJJHO U3 BellleCTB
JlaHO B BH/Ie pacTBoOpa C orpe/e/leHHOM MacCOBOM AoJiei
PacTBOPEHHOr 0 BellleCTBa
2.2 | DNeKTpoJUTHYeCKas AUCCOLMALUS U CocTaBnTh ypaBHeHHUs1 XUMUUecKUx |1. 3ajaHusi Ha COCTaB/IeHHEe MOJIEKYJISIPHBIX U MIOHHBIX peakLyi C
WOHHBIN 00MeH peakiy HOHHOTO 0OMeHa C yJacTHeM |yJ4acTHeM OKCH/IOB, KMC/IOT, OCHOBAaHHWM U COield, HOHHBIX
HeOpraHWYeCKUX BeleCTB peakLyi ruApoIn3a CoJiel, yCTaHOB/IeHUe U3MEeHeHHs
KUCJIOTHOCTU CpeJbl.
2. JTaboparopHasi paboTta «Peakiiiu ruiposm3a»
3 p o HccnepoBarhb crpoeHue u cBoiicTBa |KoHTposibHasA padoTa «CBoMCTBa HEOPraHUUECKHX BelleCTB»
asjen 3. CTpoeHue U CBOMCTBA
HeopraHu4YecKHXx BellecTB HEOPTAHHIECKUX BEIecTs
3.1 |Knaccudukaiys, HOMeHK/IaTypa u KnaccuduipoBats Heopranuueckue |1. Tect «HomeHK/aTypa U Ha3BaHHe HeOPraHUUeCKUX BellecTB

CTPpO€HHME HEOPI'dHUYECKUX BeleCTB

BeII[eCTBa B COOTBETCTBUU C X
CTPOEeHHEM

WCXOZst U3 UX XUMUUECKOM JOPMYJIbl UM COCTaB/IeHHe
XUMHUUeCKol hopMyJibl UCXO/Is1 U3 Ha3BaHUs Bell[eCTBa 110
MeXXAyHapOAHOM WK TPUBUATBLHOU HOMEHK/IaType».

2. 3afiauy Ha pacyeT MacCOBOM 10J11 (MacChl) XUMHUYECKOT O
s71eMeHTa (CoejMHeHus1) B MOJIeKyJie (CMecH).

3. [IpakTHueckue 3a/jaHus 0 KJacCUbHUKAL[MH, HOMEHK/IaType U

5




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust THIbI OLIeHOYHbIX MePONPUATUH
XMMHUUYECKUM (popMy/iaM HeopraHMUeCKUX BellleCTB pa3/IMUHbIX
K/IaCCOB.
4. IlpakTryeckye 3alaHys Ha Orpe/ie/ieHre XUMUYeCKOU
aKTMBHOCTH BellleCTB B 3aBUCUMOCTH BH/Ia XMMUYECKOM CBSI3U U
THUIA KPUCTA/UIMYEeCKOMN pelleTKH
3.2 |PuU3MKO-XMMHUYeCKHe CBOMCTBA YcraHaBMBaTh 3aBUCMMOCTh (U3UKO- | 1. TecT «OcobeHHOCTH XMMHUYeCKUX CBONCTB OKCHZIOB, KHUCIIOT,
HeopraHuYeCKUX BelleCTB XUMHUYECKUX CBONCTB OCHOBaHMM, aM()OTEPHBIX TUIPOKCUIOB U COTIeii».
HeopraHMuyecKuXx BelllecTB OT 2. 3afiaHus Ha COCTaB/IeHre YPaBHEeHUM XUMHUeCKUX peakLyi C
CTPOeHUsI aTOMOB M MOJIEKYJI, @ TaKXKe |y4acTHeM IPOCTHIX U CJIOXKHBIX HeOPraHMUeCKHX BelleCTB:
THUIa KPUCTa/VIMYeCKOM pelleTKU OKCH/IOB MeTa/UIOB, HEMeTa/UIOB U aM(OTepHBIX 3/IEMEHTOB;
HeopraHu4YeCKUX KUCJIOT, OCHOBAaHUM U aM(OTepPHBIX
T'MJPOKCH/I0B, HEOPraHUYeCKUX COJIel, XapaKTepr3yHOIIUX UX
CBOMCTBA U CTIOCOOBI MOy YeHHUs.
3. [IpakTUKO-OpUeHTUPOBAaHHbIe TeOpeTUUeCKUe 3aJjaHus Ha
CBOMCTBA U I0JIyUyeHue HeOpraHNn4yeCKuXx BellecTB.
4. JTaboparopHasi paboTta «CBOICTBa MeTas/IOB ¥ HEMETAJIJIOB»
3.3 |IIpou3sBOACTBO HEOPraHUUECKUX OO60CHOBBIBATh 3HaUEeHHE U [IpakTHKO-OpreHTHpPOBaHHbIE 3a/JaHUs 110 COCTAB/IEHUIO
Bell|eCTB. 3HaUeHVe U IPUMeHeHHe B NIpUMeHeHre HeOpraHuueCcKux XMMHWUYECKUX peakLUi C yyaCTHeM HeOpraHM4eCKHUX BelllecTs,
OBbITY ¥ Ha TIPOM3BO/ICTBE BeIecTB B ObITOBOM U VCTIO/b3YeMbIX [/ UX UAEeHTU(PHUKALIMYA U TIPOMBILLIIEHHBIX
TIPOM3BO/JCTBEHHOU ZleSITe/IbHOCTH CI10co00B TOJTyYeHust
yesioBeKa UX (PH3MKO-XUMUUECKUMU
CBOMCTBaMH
4 ViccnepoBars cTpoeHue U cBoiictBa |KoHTposibHasi padoTa

Pa3pgen 4. CTpoeHue U CBOMCTBA
OpraHUYeCcKHX BellecTB

OpraHnvyeCcKHux BellecTB

«CTPOGHI/IE M CBOMCTBA OpraHu4YeCKHUXx BelecTB»




Mopynas / Pa3pen / Tema

Pe3yabTaTt 00yuyeHust

TuMbI O1[eHOYHBIX MEPONPUSTHI

4.1

Knaccudukanus, ctpoenue u

HOMEHK/IaTypPa OpraH4eCKHX BeIeCTB

KnaccuduipoBath opraHuueckue
BellleCTBa B COOTBETCTBUM C UX
CTpOeHHeM

1. 3apaHus Ha cocTaB/ieHMe Ha3BaHUM OpraHU4yeCcKuX COoeJMHeHUN
TI0 TPYUBHALHOW WM MEXXJYHapPOAHOM CHCTeMaTHueCKOM
HOMEHKJIaType

2. 3a/jaHus Ha COCTaBJ/IeHME TIOJTHBIX U COKPAILleHHBIX
CTPYKTYPHBIX ()OpPMYJ1 OPraHUUECKHX BeILeCTB OT/eIbHbIX
KJ1aCcCOB

3. 3alauy Ha ompejiesieHre TIpocTeliiiel (hOpMyJibl OpraHruuecKou
MOJIeKYJIbl, UCXO/Isl U3 37IeMEHTHOT0 cocTaBa (B %)

4.2

CBoliCTBa OpraHMUeCKuX COeMHeHUN_

YcTaHaBMBaTh 3aBUCUMOCTh (DH3UKO-
XUMHYECKUX CBOMCTB OpPraHAYeCKUX
Bell[eCTB OT CTPOeHHUsI MOJIeKY/I

1. 3apaHus Ha cocTaB/ieHHe YpaBHEHU XMMUUeCKUX peakLvi C
yJaCTHeM OpraHMYyecKuX BelleCTB Ha OCHOBAHWU MX COCTaBa U
CTPOEHMUS.

2. 3a/jaHus Ha COCTaB/IeHHe YpPaBHEHUM XMMUYEeCKUX peakLui,
WIJTFOCTPUPYIOILMX XUMHAYeCKHe CBOWCTBA C yUeTOM MeXaHU3MOB
NIPOTeKaHNsI JAHHBIX peakLiui U reHeTUYeCKOM CBSI3U
OpraHMuYeCcKUX BellleCTB pa3HbIX K1aCcCOB

3. PacueTHble 3a/jauy 110 ypaBHEHHUSIM peakLiui C yuacTvem
OpraHuYecKHX BellecTB.

4. JTaboparopHasi paboTa «IlomydyeHue 3THIeHa U U3yUeHHUe ero
CBOMCTB»

4.3

Opranvueckue BelllecTsa B
JKU3He/esITe/IbHOCTU YesloBeKa.
[Ipour3BOACTBO ¥ IIpUMeHeHue
OpraHUYeCcKUX BelleCTB B
NIPOMBIILIJIEHHOCTH

OO60CHOBBIBATH 3HAUEHUE U
NpYMeHeHHe OpraHuuecKrX BelllecTB
B OBITOBOU 1 TIPOU3BO/ICTBEHHOU
[esTe/IbHOCTU YeJloBeKa UX (pr3MKO-
XUMUYECKUMU CBOMCTBaMH

[TpakTHKO-OpHeHTUPOBaHHBIe 3a/JaHHUsI TI0 COCTaB/IEHUIO
XUMHAYECKUX peakliil C yuacTheM OpraHuuecKuX BelllecTB,
WCTIO/Ib3YeMBIX /ISl UX WAeHTU(UKAILK B ObITY 1
MIPOMBIIIJIEHHOCTH.




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust THIbI OLIeHOYHbIX MePONPUATUH
5 |Pa3pen 5. Kunernueckue u HccnepoBars paBHOBECHEe U KonTposnbHas pabora
TepMoOJUHaAMHUYeCKHe CKOPOCTHh XUMHUYECKHUX peaKIiui «CKOpOoCTb XMMHUECKOH peakliid U XUMHUYeCKoe PaBHOBecHe»
3aKOHOMEPHOCTH NPOTeKaHUA
XUMHMYEeCKUX peakiui
5.1 |KuHeTuyeckue 3aKOHOMEPHOCTH VccnenoBaTh BAMsiHUe KOHLeHTpauyK |1. JlaboparopHasi pabota Ha BbIOOD:
NIPOTEeKaHUsl XMMUUeCKHUX peakLiui pearupyroux BelecTs 1 — «OrpepiesieHye 3aBUCUMOCTY CKOPOCTU peakLiiu OT
TeMIiepaTypbl Ha CKOPOCTb KOHLIEHTpaL[U1 PearupyroLiux BelecTs»;
XUMHUYeCKUX peakLiui — «OrpefiesieHre 3aBUCUMOCTY CKOPOCTU peakLiuu OT
TeMIlepaTypbi».
2. IIpaKTUKO-OpUEeHTUPOBaHHbIE TeOpeTUYEeCKHe 3a/JaHusl Ha
aHa/ M3 (paKTOPOB, B/IMAIOLIMX Ha U3MeHeHe CKOPOCTH
XUMHYECKOW peakLun
5.2 |TepmogyHamuyeckue 3akoHoMepHOCTH |VMccienoBaTe BivsiHUE M3MeHeHUs 1. 3azaur Ha pacyeThl TeIJIOBbIX 3(D(PEKTOB XMMUUECKUX PeaKLvii
NIPOTeKaHUsl XMMUUYeCKUX peakLiu. KOHL|eHTpaL[K BellleCTB, PeakLuu Y Ompe/ieJieHHe TUIA peakLyu (110 TerioBoMy 3¢ (deKTy: 3K30- U
PaBHOBecue X¥MHUYeCKUX peakLui CpeZibl ¥ TemIiepaTyphl Ha CMellleHre  |3HJ0TepMHUYecKue).
XMMHY€ECKOI0 PaBHOBECHS 2. IIpaKTUKO-OpHeHTHPOBaHHBbIe 3a/laHNsI Ha IPYMeHeHue
npuHuyna Jle-Ilatenbe /1 HaXOXXAeHNs HallpaB/IeHUsI CMellleHNs]
PaBHOBECHS XMMWYeCKOH peakl[uM U aHaIu3 (pakTopOB,
BJIVAIIOLLIMX Ha CMelljeHre XUMUUeCKOro paBHOBeCHs.
3. JlaboparopHast paboTa «/3yueHne BIUSHUS Pa3/TMYHbIX
(aKTOpOB Ha CMellleHHe XUMUUEeCKOT0 PABHOBECHSI»
6 ViccnepoBarh AucnepcHble cuctemMbl | KoHTposibHas padoTa mo teme «/lucmnepcHbie CHCTEMbI»
Pa3pen 6. lucnepcHbie CUCTEMBI
6.1 |[JucnepcHble cucTeMbl U (pakToOpel UX  |Pa3nnuaTh UCTMHHBIE PACTBOPHI, 1. 3ajaun Ha IPUTOTOBJIEHHE PACTBOPOB.




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust THIbI OLIeHOYHbIX MePONPUATUH
yCTOMYUBOCTH KOJIJIOU/IHbIE PaCTBOPHI U 2. IIpaKTUKO-OpYeHTHUPOBaHHbIe pacueTHbIe 3a/jaHusl Ha
rpyboiucriepcHbie CUCTEMbI Ha JIUCTIePCHBbIe CUCTEMBI, UCTIOb3yeMble B ObITOBON 1
OCHOBE XMMHUYECKOT0 3KCIIepUMEeHTa  |IPOU3BO/ICTBEHHOM [1eITeIbHOCTH UesioBeKa.
6.2 |WccnenoBaHue CBOWCTB AUCIEPCHBIX WccnenoBaTh PU3MKO-XUMUYECKHE JlabopaTopHasi paboTa (Ha BbIOOD):
cucTeM CBOWCTBA pa3/IMUHbIX BH/OB — [IpuroroBneHue pacTBOpOB;
JIACTIePCHBIX CUCTeM — WccnepnoBanue IUCIIepCHBIX CUCTEM.
7 HNccnepoBarh cBOMCTBA
Paspet 7. KatuecTBeHHEIE peakiny OpraHNYecKHX U HeopraHu4yecKHux
o0Hapy)XKeHHUsl OpraHUuYeCcKuX U BEIIIECTB C MCII0/Ib30BaHHEM
HeopraHu4yecKHXx BelecTB KaueCTBeHHBIX PeaKIHii
7.1 |Ob6Hapy>KeHHe HeOPTaHUUECKHUX VccnemoBaTk KauecTBeHHbIe peakiui |1. JlabopaTopHasi paborta (Ha BeIOOp):
KaTUOHOB Y aHUOHOB HeopraHnvyecKux BelecTB — AHa/MTHYeCcKue peakliu KaTUOHOB [-VI rpynr;
— AHanuMTHUYeCcKre peakli aHHOHOB.
2. [IpakTrueckue 3a/jaHusl Ha COCTaB/IeHUe YPaBHEHUU peakLui
obHapy>keHUst KaTUOHOB [-V1 rpymnm v aHMOHOB, B T.4. B
MOJIEKY/IIPHOW ¥ HIOHHOM (popMax.
7.2 |O6Hapy>keHHe OopraHnYecKux BeijecTB |MccieoBaTh KauecTBeHHbIe peakiiuu |1. JlTabopaTopHasi paboTa (Ha BBIOOD):

OT/eJIbHBIX KJIACCOB C UCIO/Ib30BaHKEM
KaueCTBEeHHbIX peaklui

OpraHUYeCcKHX COeJMHEeHUN
OT/eJIbHBIX KJIaCCOB

— KauecTBeHHbIe peakliy Ha OT/ie/IbHbIe K/1aCChl OpraHuueCKUX
Bell[eCTB;

— KauecTBeHHbIV aHa/IM3 OPraHAYeCKUX COeUHEHUM M0
(bYHKI[MOHAILHBIM TPYTITIaM.

2. IlpakTrueckye 3aZjaHys Ha COCTaB/IeHHe KaueCTBeHHbIX
peakiyii 0OHapyKeHUst OpraHUUYeCKUX COeTUHEHUI




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust THIbI OLIeHOYHbIX MePONPUATUH
II IIpodeccuoHaibHO-0pHEHTHPOBAHHOE CO/lep)KaHMe (co/iep)KaHKe MPUK/Ia{HOT0 MOAY/JIs1)
8 |Pa3pen 8. OueHuBaTh noc/iecTBUA ObITOBOM |3amura Keiica (c yuerom Oyayiieit npodgeccoHaIbHON
Xumus B ObITY M IPOM3BO/CTBEHHON |M MPOU3BO/CTBEHHOM /leATe/TbHOCTH |AesiTe/IbHOCTH)
JeATe/JIbHOCTH Ye/ioBeKa yesji0BeKa C MO3ULUU
JK0JI0rHYecKoi 0e30macHoOCTH
XuMusi B ObITY U TIPOM3BO/CTBEHHOM OrieHMBaTh MOC/IeCTBUS ObITOBOM U |Keiic (c yueTom Oyayiieii mpodhecCcHoHaIbHON AesTe/TbHOCTH)
JlesiTeJIbHOCTU YesioBeKa TMIPOM3BO/CTBEHHOM ZIeSITeJIbHOCTH Bo3Mo)xHbIe TeMbI KelCOB:
yesioBeKa C MO3ULUH 3Kosiorndeckoit |1. TToTersieHre KMMaTa ¥ BEICBOOOXK/[eHHe Ta30BbIX THAPATOB CO
0e30macHOCTH JTHA OKeaHa.
2. Byyuye MaTepuaisl Jjisl aBUa-, MallIMHO- ¥ TIPUOOPOCTPOEHHUSI.
3. HoBble MaTepuasbl /i1 COJTHEUHBIX OaTapei.
4, JlekapcTBa Ha OCHOBe PaCTUTEJIbHBIX TperapaToB
9.1 (Pa3pen9.1. UcciegoBanue u NHaTepnipeTupoBaTh XUMHUYECKHE 3amurTa yueOHO-HCC/IeJ0BaTe/IbCKOT0 MPoeKTa (C yueToM
XUMHYeCKUH aHa/Iu3 00HeKTOB MPOLeCChI U sB/IeHusi B 0uocdepe |0yayuieit npogeccoHaIbHOM JJeATe/TbHOCTH)
ouocdepsbl
9.1.1 |OcHOBBI 1abOPaTOPHO PAKTUKU B BBINOMHATE NOJTHBIN LUK/ 1. JTabopaTopHast pabota «OCHOBBI Ta00PaTOPHOM MTPAKTUKI».
nipodecCUOHATBHBIX JTa00paTOPUsIX 9KCIepUMeHTaIbHOT0 UcciejoBaHus C |2. TUMOBbIe pacueThl 110 TeMaTHUKe SKCIIepUMeHTa.
cobsroieHreM TipaBuT Oe3omacHOro | 3. 3a/jauM Ha BHIUMC/IEHHE CPeTHETO 3HAUEHMUS
oOparrieHust ¢ BeljecTBaMu U 9KCMepUMeHTaTbHbIX JaHHBIX, MIOTPeITHOCTH.
nabopaTopHBIM 000py/I0BaHUEM 4. TlpepcraBieHre pe3y/ibTaTOB 3KCIIEPUMEHTA B Pa3IMuHOM
dopme (Tabnuiia, rpaduK, OTUET, JOK/IA/, TIPe3eHTalHs).
9.1.2 |XuMuueckui aHa/iu3 Ipob BOBI WccnenoBaTe XMUUECKUM COCTaB 1. Tect «CBOMCTBA U COCTaB BOJBD».

10




Mopynas / Pa3pen / Tema

Pe3yabTaTt 00yuyeHust

TuMbI O1[eHOYHBIX MEPONPUSTHI

1ipo6 BO/IBI

2. 3ajjaHue « XUMHUYeCKHi COCTaB BO/IbI, THIT BOJBI U CITIOCOOBI ee
TIpPUMeHeHHsD» (C UCTI0/Ib30BaHHEM HOPMAaTUBHBIX JOKYMEHTOB).
3. IIpakTUKO-OpHeHTHPOBaHHbIE TeOpeTUYeCKHe 3alaHus Ha
COCTaB BOZBI U CIIOCOOBI BIpa)KeHHsT KOHLIEHTPALUi U epecueT
KOHLIeHTpal[1i (C UCT0/Ib30BaHHMEM HOPMATUBHbBIX JOKYMEHTOB).
4. JlaboparopHast paboTa Ha BbIOOD:

— OuncTKa BOJbI OT 3arpsi3HEHU;

— Ornipenenenvie pH BOJBI U ee KUCJIOTHOCTY;

— OrmpeienieHre >KeCTKOCTH BOZBI U CTIOCOOBI ee yCTpaHeHUs

9.1.3

XYMUYeCcKuii KOHTPOJIb KauecTBa
MPOAYKTOB MUTaHUsI

WccnenoBaTh XUMUUECKUH COCTaB
MPOAYKTOB MUTaHUsI

1. Tect «Oprannyeckre U HeEOPraHWUYeCKUe BellleCTBa, BXOIsIue
B COCTaB IPOJYKTOB [TUTaHUS».

2. [IpakTUKO-OprMeHTUPOBaHHbIE 3a/IaHUs 0 KYJIMHAPHOU
TeMaTHKe.

3. JlaboparopHast paboTa (Ha BeIOOD):

— O6Hapy>keHVe HUTPATOB B MPOAYKTAX MMUTAHUS;

— WccnenoBanne NpoAyKTOB NTUTaHUS HA Ha/lMuMe YIJIeBOZ0B
(Myka, TBOpPOT, MOJIOKO, MOTYPT) Ha Ha/lMuue yIryieBoZoB (Kpaxmal,
IJIFOK03a, caxapo3a)

9.1.4

XUMHUUeCKUI aHamu3 1pob MOUBEI

VccnenoBaTh XMMUYECKUHM COCTaB
1po0 MOYBBI

1. Tect 1o TeMe «XUMHUYeCKUM COCTAaB HEOPTAaHUYECKUX U
OpraHUYeCKUX yA00OpeHui».

2. 3agaHue «B3arMOCBs3b COCTaBa IOUBHLI, THIT [IOUBHI 1 ee
Ha3HAUeHUsI».

3. JlabopaTtopHasi pabora (Ha BeIOOp):

— ObHapy>keHHe HeopraHuUeCKHX rpruMecel B pobax MouBkI;
— Ornpepienienvie pH BoziHOM
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Mopynas / Pa3pen / Tema

Pe3yabTaTt 00yuyeHust

TUNBI OLIeHOYHBIX MepPONPHATHH

BBITSDDKKH IMOUYBBI, €€ KMUC/JIOTHOCTHU U IEeJI0OYHOCTH

9.1.5

VccnenoBane 06beKTOB 61oChepsI

VccnenoBaTh XMMUYECKUHM COCTaB
00beKToB brocdeps! Ha TIpUMepe
TIPOAYKTOB MTUTaHMUS, BOJBI U TIOUBBI

YuebHo-UCCej0BaTeNbCKUM TIPOEKT B 00/1aCTH UCC/Ie/JOBaHKS
00beKTOB brocdepsbl.

Bo3moskHbIe TeMBbI [IPOEKTOB:

1. ViccnepoBaHre cocTaBa MUHEpPabHOW BOZIbI M peKOMEHAaLN
T10 ee UCI0/Ib30BaHUIO.

2. UccnepoBaHue pa3pyliiatoliero JeldCcTBYs MPUPOAHON BOZbI Ha
CTPOUWTe/IbHbIe MaTepraJlbl.

3. CocraBieHre NpoOeKTa [IBETHHUKA/Oropoja/cazia B 3aBUCUMOCTU
OT COCTaBa MPOaHa/IN3MPOBAHHBIX TTOUB.

4. CocraBeHue cOaJlaHCHPOBAHHOTO MEHIO Ha JIeHb (HeZle/0) B
3aBUCMMOCTH OT COZlepKaHusl XUMUYECKUX Makpo U
MHKDPO3/IeMEHTOB B IPOAYKTax MUTAHUS.

5. WccnepoBaHue KauecTBa MUTHEBOM BOJBI.

6. VccnemoBanue pob BOIOTIPOBO/IHOM BO/IbI HA TIPEIMET
YCTPaHeHUsI )KeCTKOCTH.

7. YcTpaHeHHe >KeCTKOCTU BO/IbI B CEIbCKOX03SIMICTBEHHOM
[lesATe/IbHOCTH

9.2

Pazgen 9.2. UcciegoBanue u
XHMHUYECKUH aHa/Iu3 00HeKTOB
TexHoC(ephl

HNHTepnipeTpoBaTh XUMHYECKHUE
MPOIecChl U AB/IeHUs B TexXHOoc(epe

YueOHo-HCC/Ie/[0BaTe/ILCKUAN TPOEKT (C yueToM Oyayiie
npodeccroHaIbHOM ieiTe/TbHOCTH)

9.2.1

OcHoBbI 1a00pPaTOPHOM MPAKTHKH B
npodeCcCHOHAbHBIX J1a00pPaTOPHSIX

BLITIOMHATE TI0THBINA OUKJT
SKCIIepUMEHTA/IbHOI'O UCC/IeA0BAHUA C
CO6J'II-O,£L€HI/IGM TMpaBUJI 6e30macHOro

1. JTabopaTopHasi pabota «OCcHOBbI 1a00PaTOPHOM MTPAKTHKM».
2. TunoBble pacyeThl 10 TeMaTHUKe 3KCIIepUMEHTA.
3. 3aiauy Ha BBIYMC/IEHUe CpeJHero 3HaueHUst
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Mopynas / Pa3pen / Tema

Pe3yabTaTt 00yuyeHust

TuMbI O1[eHOYHBIX MEPONPUSTHI

oOpaiileHusi C BelllecTBaMu 1
sabopaTopHbIM 000py/J0BaHHEM

9KCIePUMEHTaTbHBIX JaHHBIX, MOTPeIITHOCTH.
4. TlpeacraB/ieHre pe3y/ibTaTOB SKCIIEPUMeEHTa B pa3/IMuHOM
dopme (Tabmmiia, TpaduK, OTUET, JOK/IA/, IIPe3eHTalus).

9.2.2

XUMHUYeCKUI aHa/|3 MPo0 TeXHUYeCKOM

BO/JbI

UccnepnoBaTh XMUUeCKUI COCTaB
1po0 TeXHUYeCKOW BO/IbI

1. 3amaun Ha ompee/ieHUe MeTa/lJIOB, HEOPraHUYeCKUX aHUOHOB U
OpraHMYecKHX BelecTB B TeXHUUeCKOU BO/le pa3HOTr0 Ha3HaueHMs.
2. I[TpakTMKO-OpUEeHTHPOBaHHbIE TeOpeTHUeCcKHe 3alaHus Ha
COCTaB BOJIbI M CITOCOOBI BHIDA)KEHHUST KOHIIEHTPAIWK U TlepecueT
KOHLIeHTpal[1i (C UCT0/Ib30BaHHMEM HOPMATUBHBIX JOKYMEHTOB).
3. 3asiaHne « XUMHUUeCKUI COCTaB TeEXHUUECKOW BO/bI, THIT BOJbI U
CTI0COOBI ee TIPUMeHeHuUsT» (C UCIT0/Ib30BaHHeM HOPMaTHUBHBIX
JIOKyMEHTOB).

4. JlaboparopHast pabota (Ha BeIOOp):

— OripefiesieHye XJI0PUZIOB METOJJOM TUTPOBaHHUSI B TEXHUUECKOU
BOJIE;

— OnpejeneHre )XeCTKOCTH TeXHUYECKOW BO/IbI METOZIOM
TUTPOBaHUs

9.2.3

XUMHUUEeCKUI KOHTPOJIb KauecTBa
BO3/IyXxa

Wccnenosate copepkaHue
YTJIEKUCJIOTO Ta3a B BO3Ayxe

1. Tect no Teme «XHUMHUYECKU1 COCTaB aTMOC(HepHOro Bo3iyxa u
BO3/iyxa paboueii 30HbI».

2. IIpaKTUKO-OpHeHTHMPOBaHHBbIe 3a/laHusl HA XMMHUYeCKUM aHan3
coCTaBa BO3/yxa.

3. JTaboparopHast pabota «Oripe/iesieHre CO/iepyKaHUsT
YIJIGKUCIIOTO rasa B BO3/yxe

TIOMelLleHUs SKCIIPecc-MeTOL0M»

9.2.4

XUMHUeCKUH aHa/In3 TTpob MaTeprasioB

UccnepoBath npobbl MaTepuaioB

1. TIpakTHKO-OpHeHTUPOBaHHbIe 3a[jaHUs 10 XUMUYECKOMY

13




No Mopayns / Pa3zpen / Tema Pe3yabTaTt 00yuyeHust Tunbl O1{eHOYHBIX MepPONPUATHN
CTPOMTEJIbHO-peCTaBpaLiOHHOM CTPOMTEJIbHO-peCTaBpaLiOHHON aHa/m3y rpob MaTepuasioB CTPOUTeTbHO-peCcTaBpaljuoOHHON
JlesiTeIbHOCTU U [iu3aiiHa JlesiTeIbHOCTH U [iu3aiiHa JlesiITe/IbHOCTU U ju3aliHa.

2. JlabopatopHasi pabota (Ha BbIOOp):

— M3roToBneHre Kpacok (1oj00p MUTMeHTOB U CBSI3bIBAIOIINX

Bell[eCTB);

— WccnenoBaHre CBOMCTB BSDKYILLMX BeleCTB Ha IIpUMepe Turica
9.2.5 |UccnemoBanue 00beKTOB TexHOCGhepbl |VccienoBaTh XUMHUUECKUM COCTaB YuebHO-UCCIe[0BaTeTbCKUM TIPOEKT B 00/1aCTH MCC/Ie/JOBAHKS

00BEKTOB TexXHOC(hEPHI Ha TIpUMepe
TeXHUYEeCKOU BO/Ibl U MaTepUaioB
CTPOUTE/TbHO-PeCTaBpaLlMOHHOM
JlesiTeJTbHOCTH U Ih3aiiHa

00BbeKTOB TeXHOC]epBHI.

Bo3MoxHbIe TeMbI IPOEKTOB:

1. KoHTpoO/b KauecTBa TeXHUUECKOM BO/bI Pa3HbIX BH/IOB B
cooTBeTCTBUM € MeToAuvKamu 1o ['OCT.

2. Co3paHue [1eKOpaTUBHOM IITYKaTyPKHU.

3. IIurmeHTHI B U3€MUsAX U3 CTEeKJIa.

4. ViccnegoBaHyre pa3pyllarollero JedCTBUs BOJbI Ha
CTPOUTEJIbHbIe MaTepHaJIbl.

5. OLieHKa COCTOsIHUS Bo3/yxa paboueii 30HbI crieliaancTa
(TexHOJIOTaA, CTPOUTEJISI U T.I1., C yUeTOM 00/1acTH
rpoeCcCMOHA/ILHOM JiesiTe/TbHOCTU) B COOTBETCTBUU C
HOPMAaTUBHBIMU JOKYMEHTaMU
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2. OueHouHbIe CpeACTBa M0 AUCHUIIMHE « XUMHUA»

2.1. OneHouHbIe CPeACTBA TEKYLIero KOHTPOJIA M0 AUCHMIIIMHE « XUMHUA»

Tekyiuii KOHTPOJIb pPe3y/bTaTOB OOyueHHSI MOYKHO OCYIIeCTBJISITh Pa3/TUUHbIMHU
MeTOZaMH U C TOMOIIbI0 PAa3/IMYHBIX OLIeHOUHbIX cpeAcTB. [lo auciunivHe «XUMus» B
KaueCcTBe CPe/ICTB TEKYILero KOHTPOJIsl TPUMEHSIFOTCS BOMPOCHI /ijIs1 OpraHr3aliid YCTHOTO
Y MMCbMEHHOT0 OMpoCa, CUCTEMbI 3aJlaHWl B TeCTOBOU (popMme, 3aZlauvl U yIIpaKHEHUS,
NpaKTUKO-OpPYEHTUPOBaHHbIe 3a/laHUsl (TeopeTUUeCKHe, pacCyeTHble, CHUTYyal[MOHHBIE),
nabopaTopHble pabOThI U ApyTHUe OIleHOUHble MeponpusTus. Hibke mpuBeseM TMpUMepbI
HEKOTOPbIX M3 HUX.

2.1.1. Cucrembl 3ajlaHuii B TecToBOM (hopme

CucTtema 3ajiaHuii B TeCTOBOM hopMe — 3TO Cojiep>KaTe/lbHasi CUCTeMa, OXBaThIBatoI[ast
B3aMMOCBsI3aHHbIe 3j/IeMeHThl 3HaHWM. B oT/inuMe OT TeCcTOB, B CHUCTeMax 3aJlaHuM
BEPOSITHOCTb TIPaBWIBHOIO OTBeTa Ha IOC/AeAylolllee 3aJlaHhe MOJKeT 3aBHUCEeTb OT
BEPOSITHOCTH MPaBUWIBHOTO OTBETA Ha MpeAbIAyLre 3aJaHusl.

st Toro uToOBl HA OJHOM COZIEp)KaTeIbHOM MaTepHajie MOXXHO ObLIO COCTaBUThb
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3aj/jaHuii B TecToBoi popme. Ecu ecTh
KOMIIbIOTEPHbIE TPOrPaMMbI TeHepaliuu TeCTOB, TO B MPOrPaMMy CO3/1aHUS TeCTa BBOAUTCS
0a3a, BK/TIOUaroITias B ce0Osl apasiie/ibHbIe TI0 CO/I€PYKaHUI0 ¥ TPYJHOCTH BapUaHThI OJJHOTO
Y TOTO ’XKe 3aJaHus. ITO O3HauaeT, UTO TPOBepPKa 3HAHUS TIPHU3HAKOB, CBOMCTB, COCTaBa,
GyHKIWNA OAHOTUITHBIX 00BEKTOB MOXKeT ObITh OpraHM30BaHa Ha 0a3e OHOTO U TOTO XKe
3a/laHsI, MEHSIOII[ETO B CBOEM TeKCTe TOJIbKO Ha3BaHWe 3TUX OOBEeKTOB. JTH 3alaHUs
Ha3bIBalOT (paCeTHLIMH, T.e. UMEIOIIIMMH TlepeMeHHbIe 3/IeMeHThI.

[IprBesieM TprUMep CUCTeMbl 3aJjlaHU B TeCTOBOM (popMme, BK/IrOUarolllei (aceTHbIe
3ajanus (dhaceThl B 3a/]JaHUH 3aK/TI0UEeHBI B (DUTypHBIE CKOOKH).

Ha3sBaHue Tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX
37IEMEHTOB U MPUPOJA XUMUYECKOW CBSI3U»

Pesynbrar oOyuenusi | CocTaB/isiTh XuMudeckue (opMyJibl COeIMHEHNH B
COOTBETCTBUM  CO  CTeNeHbID  OKUCJ/IeHUs
XUMUYECKHX 3/IEMEHTOB, UCXO/ U3 BaJIEHTHOCTU
Y 3JIeKTPOOTpHULIATeTbHOCTU

OO111ie KOMITeTeHLINU OK 01

Bbi0epuTe 0MH NPaBUWIbHBIN 0TBET:
1. ATomsbl C 1 Si UMeOT 0IMHAKOBOE YKMCJIO:
A) HEMTPOHOB B sifipe
b) sHepreTMueckux ypoBHeu
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B) 371eKTpOHOB Ha BHeIIIHEM SHEPreTHYeCcKOM YPOBHE

') aneKTpoHOB

2. B psapy xumunueckux sneMeHTOB Li—-Be-B—C meTannvueckue cBorcTBa:

A) ycunvBaroTcst

b) ocnabeBaroT

B) He MeHstOTCS

') u3MeHsIOTCA epUOIAUeCKU

3. K s-3/1emeHTaM OTHOCUTCH:

A)K

b) S

B) Fe

I) Br

4. Ilytem coeiiHeHHUs1 aTOMOB 110/, HOMepoM 11 1 17 obpa3yeTcs BeIecTBo C
XUMUYECKOU CBSI3bIO:

A) vioHHOM

b) KoBaneHTHOM TOISIPHOU

B) KoBa/ieHTHOM HeMOoJISIPHOM

') meTaninueckou

5. {KOMMUecTBO 37EKTPOHOB B aroMe; KOJIMYECTBO SHEPreTUYECKHUX YPOBHEW;
KOJTMYECTBO 3/IEKTPOHOB Ha TMOC/IeJHEM SHEePreTUUeCKOM YPOBHE; KOJIMUeCTBO TTPOTOHOB B
siipe aTOMa} COOTBETCTBYET

A) Homepy nepuoja

b) HOmepy rpyrbl

B) nopsinkoBomy HOMepy

6.{xnopuny 6apus, anma3y, aMMHaKy, CEpHOU KUCJIOTe } COOTBETCTBYET

A) VOHHas XMMHUUeCKas CBSI3b

b) KoBaneHTHas NoJsipHast XUMUUeCKast CBSI3b

B) KoBaneHTHast HenoJisipHasi XUMUYeCKasi CBSI3b

7. {cBsi3b, 0Opa3oBaHHast 3a cueT 0Opa3oBaHUsI OOIIMX 3/IEKTPOHHBIX TIap; CBSI3b,
oOpa3oBaHHas 3a cueT 000011IeCTBIeHNUS Ba/IEHTHBIX 3/IEKTPOHOB; CBsI3b, 00pa30BaHHasl 3a
CYeT 3/IeKTPOCTaTUUYEeCKUX CUJI TIPUTSDKEHNS } Ha3bIBaeTCs

A) vioHHOM

b) metannvueckoi

B) KoBaneHTHOM

8. {B nopsiiKe Bo3pacTaHUsl MeTa//TMUeCKUX CBOMCTB; B MOPsiike yObIBaHMS pajidyca
aTOMOB; B MOPsiJIKe BO3paCcTaHWsl KUCJIOTHBIX CBOMCTB JIETYUUX BOJOPOJHBIX COeIMHEHUM }
3JIeMEHTbI PACIIO/I0’KeHbI B Py

A) K, Ca, Sc

b) Al, Mg, Na
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B)F, Cl, I

9. Kakoe u3 cy>x/ieHuid BepHO AJis1 seMeHToB { VA rpymmsl , IVA rpynmbl, [A
TpYIIIbI }

A) obmias hopmyra neTydero BoJopoagHOro coeiHeHuss RH4

b) He 00pa3yoT JIeTyunX BOJOPOIHBIX COeIUHEHUIA

B) 1o 3aBepiiieHys1 SHEPreTUUECKOTr0 YPOBHSI He XBaTaeT TPEX 3/IeKTPOHOB

10. Cpeau BelljeCTB, yKa3aHHBIX B psfly {NH3, O2, HCI, SOp; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCl2, CH4, NH3 } KOJIMUeCTBO COeIMHEHUMN C KOBaJIEHTHOU MOJIIPHOM CBSI3bIO
paBHO

A) Tpem

b) nBym

B) ueTbipem

11. Xumurueckasi CBSI3b B MOJieKyJlaX {030Ha U XJIOpU/ia Kasbliysl; CEPHOU KHUC/IOThI U
XJIOpU/ia aMMOHHUSI; CEPHOM KHC/IOTHI M 030Ha} COOTBETCTBEHHO

A) KoBaneHTHasi MOsIpHasi U UOHHAs

b) koBaneHTHast MOJIsSIpHast U KOBa/IeHTHAas HeMoJIIpHast

B) KoBaneHTHas HemoJiIpHasi U MOHHAas

Kak BUJHO W3 TIPUBE/IEHHOTO TIpHUMepa, Kaxaoe (aceTHOe 3ajaHHe MOXeT ObITh
npeoOpa3oBaHO B HECKOJILKO Pa3/IMUHBIX BADUAHTOB OJJHOTO 3a/]JaHUSI TeCTOBOW CHCTEMBI.
[1pu opraHu3ald aBTOMaTU3MPOBAHHOIO TEKYIIIEr0 KOHTPOJIS MOSIB/ISIETCS BO3MOYKHOCTD
reHeparnyyl 0OJIBITIOr0 KOJTMUECTBA BaPHUAHTOB TECTa, TIPU 3TOM 3a/laHus, TI0JTyueHHbIe 13
daceta, 6yayT rapasiesibHbI 110 CO/lepXKaHUI0 U TPYJHOCTH.

2.1.2. TIpakTHueckue 3ajaHUA U 3a/auM

[IpakTryeckre 3aZ,@HUA Y 3a/lau, 4aCTO MCIOJIb3yeMble B KaueCTBe JUJaKTUYeCKUX
CpeJiCTB B eCTeCTBeHHOHAYUHbIX JUCLIUTIIMHAX, TAKXXe MOT'YT ObITh (JaceTHBIMU. BO3MOKHO
npUMeHeHHe  3aJady C  BapuaHTaMd OTBeTa /yid  yAoOCTBa  OpraHu3aluu
aBTOMAaTU3MPOBAaHHOI'O KOHTPOJIS.

[IpakTryeckue 3aZjaHuis U 3a[jlau¥ NIPe/ICTaB/IeHbI B pa3/e/nax:

1. OcHoBBI CTpPOeHUA BellecTBa — 33Jaud Ha COCTaBJeHUEe XUMHUUYeCKUX (Hopmy
JBYXaTOMHbIX COeZIMHeHUH (OKCU/IOB, Cy/Ib(PUA0B, TUAPUJOB U T.I1.).

2. XMU4YecKue peaknum

2.1. 3amauu Ha COCTaBJeHME YypAaBHEHUW peaklUi: COeJWHEeHUs, 3aMelleHus],
pa3/nio)keHusi, oOMeHa W peakldii C yyaCTHeM KOMILUIeKCHBIX COeJIMHeHUN (Ha mpuMepe
TMIPOKCOKOMIT/IEKCOB a/FOMUHUS M 1IMHKA); OKHUC/IUTe/TbHO-BOCCTAHOBUTEIBHBIX pPeaklvi
C WCII0/Tb30BaHKEM MeTo/ja 3/IeKTPOHHOT0 OasiaHCa; C yuacTHeM KOMIIJIEKCHBIX COeTMHeHUN
(Ha mpuMepe TUIPOKCOKOMII/IEKCOB LIMHKA U a/IFOMUHUS).

2.2. 3ajauM Ha pacyeT KOJIMYECTBEHHBbIX XapaKTePUCTUK TIPOAYKTa peakLUu
coeMHEHMsI; MacCCOBOUW WU/ 0OBbEMHOM /10U BbIXOZA TPOJYKTa peakldyd COeJUHEeHUs OT

17



TEOPETUUYEeCKM  BO3MOJKHOTO; OObEMHBIX OTHOIIIEHWA Ta30B; KOJIMYECTBEHHBIX
XapaKTepUCTUK WMCXOJHBIX BeleCTB U TMPOAYKTOB peaklid; Macchl (06bem, KOJMUeCcTBO
Bell[eCTBa) MNPOJAYKTa peakLuH, eC/Jyd OJHO U3 BeLlecTB [JaHO B BHJE pacTBopa C
orpe/ieJIeHHOW MaCCOBOM J10/1el paCTBOPEHHOTO Bell|eCcTBa.

2.3. 3ajaHusi Ha COCTaB/IeHWE MOJIEKYJ/ISIPHbIX W WOHHBIX peakLud C y4aCTHEM
OKCH/IOB, KMCJIOT, OCHOBAHUU U COJIEM, HOHHBIX pPeakLUi ThpoJir3a ColeM, yCTaHOBIeHUE
M3MeHeHUs! KUC/IOTHOCTH CPeJibl.

3. CTpoeHuUe 1 CBOVCTBA HeOpPraHU4YeCcKHX BelleCTB

3.1 3afauM Ha pacueT MacCOBOM /107U (MacChl) XUMUUECKOT0 3/ieMeHTa (Coe/IJMHeHYS])
B MOJIeKyJie (cMecH).

3.2. TlpakThueckue 3ajaHus TI0 KjlacCU(PUKaLMM, HOMEHK/IAaType W XWMUUeCKUM
dbopMy/iaM HeopraHUYeCKUX BellleCTB pa3/IMuHbIX K/1aCCOB.

3.3. IlpakTnueckre 3afaHusl Ha OMpefe/ieHne XWUMUYECKOW aKTMBHOCTU BeIleCTB B
3aBMCMMOCTH BH/Ia XUMHUYECKOM CBS3U U TUIA KPUCTA/I/TMYECKOU peLIeTKH.

3.4. 3apaHus Ha COCTaB/IeHUe YPDaBHEHUM XMMHUUECKUX PeaklUi C y4aCTheM MPOCThIX
Y CJIOKHBIX HEOPraHWYeCKHX BellleCTB: OKCH/JOB MeTaJl/IOB, HEMETAa/VIOB U aM(OTePHBIX
5/IEMEHTOB; HEOPraHWYeCKUX KHUCJIOT, OCHOBaHMA W aM(OTepHBIX T'MAPOKCH/OB,
HEOpPraHUYecKux CoJield, XapakKTepU3yHOLLMX UX CBOMCTBA U CMIOCOOBI MOTyUYeHUs.

4. CTpoeHNe U CBOMCTBA OPraHNYeCKHUX BellecTB

4.1. 3ajaHys Ha COCTaB/IeHVe Ha3BaHUM OpraHMYeCcKUX COeJMHEeHWH 0 TPUBUAIbHOU
WM MEeXAYHapOJAHOM CUCTEMaTUUYeCKOW HOMEHK/aTyPeE;

4.2. 3ajjaHus Ha COCTaB/eHHWe TMOJHBIX M COKpallleHHBbIX CTPYKTYPHBbIX (opMy/
OpraHWYeCKUX BeLeCTB OT/Je/IbHbIX K/1aCCOB.

4.3. 3ajauu Ha oripefiesieHre TpocTeliieli (GOpMy/bl OpPraHUYeCcKOW MOJIeKYJIbI,
VCXO/ISl U3 37IEMEHTHOr0 cocTaBa (B %).

4.5. 3ajaHWs Ha COCTaB/eHVWE YpaBHEHUWM XWMHWYECKUX peaklud C ydacTueM
OpraHUYeCcKuX BellleCTB Ha OCHOBaHUY UX COCTaBa U CTPOEHUS.

4.6. 3afjaHus Ha COCTaB/IeHUE YPaBHEHWH XWUMHUUECKUX pPeakLWd, WITHOCTPUPYIOLINX
XMMUYECKMe CBOMCTBA C Yy4YeTOM MeXaHM3MOB [IPOTEKaHUsl [aHHbIX peakuud U
reHeTUUeCKOW CBSI3W OPraHWYeCKHX BeLeCTB Pa3HbIX K/1aCCOB.

4.7. PacyeTHble 3a/jauM 110 YpaBHEHUSIM peakKLMK C yuaCTHeM OpraHU4YeCcKHX BeIeCTB.

5. KuHeTnueckue u TepMOJUHAMHUeCKHe 3aKOHOMEPHOCTH TMPOTeKaHHs
XHAMHUYECKHUX peakiuu

5.1 IIpakTyeckue 3aZlaHXs Ha OLIEHKY U3MEHEeHUsI CKOPOCTH XMMHYECKOU pPeakiuui U
HarpaBJ/IeHUs] CMeLeHHs PaBHOBECHs C UCM0JIb30BaHWeM npuHLuna Jle-1llarenbe.

5.2 3ajjauM Ha pacueThl TEIIOBbIX (PPEKTOB XMMUUYECKUX Peakldid U ompejesieHre
THWIA peakyu (1o TeryioBoMy 3¢ deKTy: 3K30- U 3HJ0TEPMUUECKUE).

6. [lucnepcHbIe CUCTEMBbI

6.1. 3agaur Ha IPUTOTOBJIEHKE PaCTBOPOB.
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7. KauecTBeHHbIe peaklUHd OOHApPY)KeHHsI OPraHMYeCKHX M HeOPraHUYeCKHX
BelleCTB

7.1. TlpakTHyeckWe 3aZlaHUs Ha COCTAB/IeHHWEe ypaBHEHWI peakiuii oOHapy>KeHUs
KaTUOHOB [-VI rpynn v aHMOHOB, B T.4. B MOJIEKYJ/ISPHOW U MOHHOU (popMax.

7.2. IIpakTHUeCcKue 3a/laHusl Ha COCTaB/IeHWe KaueCTBeHHBIX peakiiii oOHapy KeHHUsI
OpraHUYeCcKuX COeJMHeHUM.

9.1. UccepoBaHue U XUMUUYECKUH aHA/IU3 00beKTOB Ouocepnbl

1. TunoBbie pacueTsbl N0 TeMaTHUKe SKCIIePUMeHTa.

2. 3ajaud Ha BbIYMC/IEHHWE CpeJHero 3HauyeHWs SKCIepUMEHTabHbIX [aHHBIX,
TIOTPELLHOCTH.

3. 3aganue «XUMHUUYECKUM COCTaB BOBI, THIT BOJIbI U CIIOCOOBI ee TIpUMeHeHHUs» (C
VICII0/Tb30BaHMEM HOPMAaTHBHBIX JOKYMEHTOB).

4. 3agaHre «B3anMoCBs3b COCTaBa MOYBHI, TUIT TTIOYBBI U €€ Ha3HAUEHUS».

9.2. UccepoBaHue U XUMUYECKUH aHA/IA3 00BEKTOB TexXHOChephI

1. TuroBele pacyeTsl 10 TeMaTUKe SKCIIePUMeHTa.

2. 3ajjauM Ha BBbIUMC/IEHHWE CpeJHero 3HaueHus 3KCIIepUMEHTA/IbHbIX [aHHBIX,
TIOTPELIHOCTH.

3. 3ajaun Ha oripejieJieHMe MeTa/lJIOB, HEOPraHWYeCKUX aHWOHOB M OPraHuYeCKux
BellleCTB B TeXHUUYECKOU BOJle pa3HOr0 Ha3HaUeHUsl.

4. 3amanve «XWMHUUECKHM COCTaB TeXHWUECKOW BO/bI, TUM BOJbI M CIIOCOOBI ee
NpUMeHeHUs» (C UCI0b30BaHWEM HOPMAaTUBHbBIX JOKYMEHTOB).

IIpuMepsblI 3aja4 0 pa3sHbIM TeMaM JUCLHUILIUHbI

I. C BapuaHTaMu 0TBEeTOB

1. B peakuuro, TepMOXMMHUUECKOe ypaBHeHHe KoTopou S + O, = SO, + 297 k[,
BCTyIWIa cepa Maccou 1 r. KonnuecTBo TenioThl, BbIZEUBLIEECS MPYA 3TOM, PAaBHO:

A) 9,28 x/Ix

b) 74,25 x/1x

B) 29,7 kIxx

2. YKaxkuTe COJib, BOAHBIKA paCTBOP KOTOPOU UMeeT I[e/IOUHYI0 Cpe/ly

A) cynbar kanus

b) xnopuj antoMuHUsS

B) kap6oHat Kanus

3. OnpefenvTe Ha3BaHMe BellleCTBa, IVIaBHAas Liellb KOTOPOTO COCTOMT M3 YeThbIpex
aTOMOB YTJIepOZia, COAEepKUT KapOOKCUIBHYIO TPYMIY U OJHY ABOWHYIO CBSI3b, @ TaK)Ke
paZiKasibl METU/I U STUI.

A) 3-metusn-3-3tunbyTeH-3-0Bast KUC/IOTa

b) 3-metun-2-3tunoyTeH-3-oBast KMC/IOTa

B) 2-meTun-3-3tunbyTeH-3-0Basi KUCI0Ta

daceTHbIe 3aiaUu
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4. CocraBbTe xuMuueckre (hOpMyJibl IBYXaTOMHBIX COeMHEHUH: { CUTULUA, KalbLius,
rugpuz 6apus, cynbdus xenesa (I1T), okcna azota (1), okcyp anrOMUHMS, XJTOPU JKee3a
(I), autpug 6apus, okcup prytu (1), okcuz cypbmsbl (V); okcua meau (1), Xmopup pTyTH
(II), HuTpYA Kanus, CWIMLAZ, MarHus, TUAPUA amroMuHus, cynbdua ceuniia (I1), 6Gpomus
1[MHKa, okcup, yriepoza (II), okcup xnopa (V); Hutpug Hatpus, uoaus meau (I), okcup
xpoma (II), okcup azota (V), rugpug Hatpus, xaopug xpoma (III), okcug Kanusi, OKCUp
mbIbska (I11), cynedug nuHkaj}.

5. I1pu B3aumoetictBuu {40; 20; 35} T cmecu {cepebpa U ITUHKA; IUHKA U MeIH; MeJIN
Y )KeJjie3a} C COJITHOW KUCJIOTOM BbIAeNWI0OCh {6,72; 2,24; 5,6} n ra3a (H.y.). Onpenenure
MaccoBYyHo A0Jit0 (B %) {LIMHKa; Mey; >kese3a} B CMeCH.

6.YpaBHsKTe OKUCIUTEIBHO-BOCCTAHOBUTE/TbHYIO PeaKL1I0

{MHOz + HzSO4 = MDSO4 + Oz + Hzo,

/n + KzCFzO7 + HzSO4 = ZDSO4 + CI‘z(SO4)3 + KzSO4 + Hzo,

KCIO; + S = KCI + SO} MeTo/10M 3/71eKTPOHHOTO OaslaHca; Ompe/ie/TUTe OKHUCIUTE b
Y BOCCTAaHOBUTE/Ib.

7. Onpezenvite MOEKY/ISIPHYIO (pOPMYJTy yTJ/IeBOoiopo/ia, coaepxkaiero {80%; 85,7%;
75%} yrnepoma. OTHOCUTeNbHAsI MJIOTHOCTh TMApOB BelllecTBa MO {BOAOPOAY; BO3AYXY;
kuciopoay} paeHa {15; 1,931; 0,5}.

A) C,Hg

b) C;Hs

B) CH,4

BonpocurenbHblie GopMy/TMPOBKH:

8. Kakasi Mmacca yKCyCHOM KHMCJIOThI TIOTpeOyeTcs AJii CHHTe3a 3ThaljeTaTa Maccoi
140,8 r. Beixog s¢gupa npumute paBHbIM 80% OT TeopeTUUeCKH BO3MOXXHOTO.

9. Kakum peakTUBOM MOXXHO OTJIMUUTh [VIULIEPHH OT IJTt0K03bI? COCTaBbTe ypaBHEHUE
KaueCTBeHHOW peaki[uu [yid OOHapy)KeHHsT MHOTOAaTOMHBIX CITUPTOB Ha TIpUMepe
TJIULIepUHA.

10. C momo111bI0 KaKOr0 peakTHBa MOKHO pacrio3HaTh rajioreHu-uonsl (Cl-, Br-, 1-)?
CocTaBbTe ypaBHEHUsI KaueCTBEHHBIX peakl[id B MOJIEKY/SIDHOU U WOHHOM (popmax.
YKaKuTe IPU3HaKU peaKL|i.

3ajlaum, KaK W JIpyrue AuaKTHUYeCKHe 3aJjaHusi, MOTYT BBITIOMHATE 00yUarollyo 1
KOHTPO/MPYIOIIYI0 (GyHKIUU. PellleHre 3aZlad MOKeT OCYIIeCTBJSATHCS Ha Pa3/MUYHBIX
TUIMAaX U 3Tarax 3aHsATUM.

2.1.3. IIpaKkTUKO-OpUeHTUPOBaHHbIE 3a/JaHUS]

[IpakTHKO-OpYeHTUPOBaHHbIe 3alaHusi (KaK TeopeTHMYecKue, TaK W paCueTHbIe),
HarpaB/ieHbl Ha Pa3BUTHeE Pe3y/IbTaTOB 00yueHUs] OCHOBHOTO MOAY/Is (pa3zgenbl: «OCHOBBI
CTpOeHus BelljeCcTBa», «CTpoeHHe U CBOWCTBA HeOPraHWUUeCKUX / OpraHuueCcKrX BellleCcTB»,
«KuHeTHueckve ¥ TepMOJWHAMHYECKWE 3aKOHOMEDHOCTH TIPDOTEKaHUS XUMUYECKUX
peakiuii», «JlucrepcHble CUCTeMbI») W BbISIBJIeHWME XUMHYECKOW CYIIHOCTH OOBEKTOB
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TIPUPO/IbI, TIPOM3BO/ICTBA M ObITa, C KOTOPHIMUA UejIOBeK B3aMMOZEMCTBYeT B TpoIjecce
MPaKTUUeCKOM AesiTe/TbHOCTH (TIPUK/IaJHOM MOAYJIb).

[TpakTHKO-OpUEeHTUPOBaHHbIE 3a/laHUsi MOXXHO OIpeJie/IuTh Kak Ie/laroruyecky
nepepaboTaHHbIi  (parMeHT TIpodeCCHOHATBLHOW ZesaTelbHOCTA —crenuanucta. OHH
pa3pabaThiBalOTCA I TIPOBEPKW 3HAHWUM W YMEHHH O0O0ydJaroImmxcsi [JelCTBOBaTh B
MPAKTUUYECKUX, HETUITUUHBIX, JKCTpeMajbHbIX U [APYTUX CUTyalusix. [Ipu u3yueHUH
OUCIUTIIMHBL  «XUMUsI»  TIPAKTUKO-OPUEHTUPOBAHHbIE 3a/laHUsl TIPUMEHSIIOTCS IS
aKTHUBM3aI[Md  y4yeOHO-TI0O3HABATe/NbHONW  [IeATeTbHOCTH  OOydJaroluxcs  IyTeM
«TIOTPYKeHUsI» UX B TMPoOeMbl XMMUUECKUX WCC/IeO0BaHUM, BO3HUKABIIUX B HWCTOPUU
Pa3BUTHS HAaYKU, UM UMEIOLMX MPaKTUUYeCcKoe 3HaueHue /17151 yesioBeKa.

[TpuBegeM npumMepbl TIPAaKTUKO-OPUEHTUPOBaHHBIX 3alaHUi Mo pa3enam «CTpoeHue
1 CBOMCTBA HEOPraHWUYECKHX BeIrecTB», «CTpOeHHe W CBOMCTBA OPraHUUeCKHUX BeI[eCTB».

1. Kapbokcurepanusi

HasBaHue Tembl Tema 3.3. «[Ipor3BOACTBO HEOPraHUYECKUX
BeIllecTB. 3HauUeHue U MpUMeHeHHe B ObITY U Ha
IIPOU3BO/ICTBE»

Pe3ynbrar oOyuenusi | O6oCHOBBIBaTH  3HaueHWe W TpUMeHeHHe
HEOPraHWYeCKHWX  BeI[eCTB B  OBITOBOM U
TIPOM3BO/ICTBEHHON [esiTe/TbHOCTU YesloBeKa WX
(bU3UKO-XMMHUUeCKUMU CBOUCTBaMU

OO111ie KOMITeTeHLINH OK 01, OK 02

A 3HaKOMO /M BaM TIOHSITHE «KapOokcuTepanusi»? B TepareBTUUeCKMX IeisxX
MCTIOJb3YIOT ra3006pa3Hoe BelljecTBO. 1o 3ToM npuunHe Moj0O0HYH0 MeTOIUKY Ha3bIBalOT
«ra30BbIMU YKOJIaMW». JTa METOJWKA MCIOJIb3yeTCs /i JIeUeHUs] CepJleUHO-COCYJUCThIX
3abo/ieBaHu, TIOBBIIIIEHUS /IaCTUYHOCTH KOXKU. [1oBbIllIeHe cofiepyKaHusi 3TOro ras3a B
KPOBM TOBOPUT O HeKauyeCTBEHHOM (YHKLIMM KpoBU. Camoe yAWBUTE/NbHOE, UTO OHO
VICTIO/b3YeTCs B TBEPAOM BH/I€ B THILEBOW MPOMBILLIJIEHHOCTH /11 XPAHEHHUS U TTIepeBO3KU
TIPOAYKTOB: PbIOBI, Msica, MOPOYXKEHOTO.

3ajaHue

Bbi0epuTe 0MH NMPaBUWIbLHBIN 0TBET:

1. O kakowm BellleCTBe UAET peyb?

A) yrineKuc/bli ra3s

b) kucnopon

B) ammuak

2. KakuMy XMMHUYeCKMMHU CBOMCTBaMU 00/1a/laeT 3TO Bel[eCTBO?

A) KMCITOTHBIMH

b) ocHOBHBIMU
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B) amdoTepHbIMU

3. C ueM MOXXeT BCTyIaTb BO B3aUMO/JIelCTBHE?

A) c BoAol, OCHOBHBIMU OKCUZAMH, 11]e/I0UaMHi, HEKOTOPbIMU COJISIMU

B) c BoJoii, KUC/IOTHBIMU OKCH/AMH, 111e/I04aMy, HEKOTOPBIMU COJISIMU

B) ¢ BoJoii, KUC/IOTHBIMU OKCHJAMH, KUC/IOTAMU, HEKOTOPBIMH COJISIMU

4. C IOMOII[bI0 KaKOTO Bell[eCTBa er0 MOYKHO 0OHAPYKUTh?

A) denondranenHa

b) 6pomMHOiI1 BO/IbI

B) 13BeCTKOBOM BOJbI

5. ITpuBeauTe (pakThbl, KOTOPBIE JOKa3bIBAKOT OTPHULIaTeIbHOE B/IMSHUE 3TOT0 r'a3a Ha
YKemyJOUHO-KHUIIIeYHbIMA TPAKT YesioBeKa.

2. IloBapeHHas coJib

Ha3sBaHue Tembl Tema 3.3. «IIpou3BOACTBO HEOPraHUYECKUX
BelIlecTB. 3HauUeHue U MpUMeHeHHe B ObITY U Ha
IIPOU3BO/CTBE»

Pe3ynbrar oOyuenusi | O6oCHOBBIBaTH  3HaueHWe W MpHUMeHeHHe
HEOpPraHWYeCKWX  BeleCTB B  OBITOBOM U
MIPOM3BO/ICTBEHHOW [esiTe/TbHOCTU YesioBeKa WX
(bU3UKO-XMMHUUECKUMU CBOUCTBaMU

OO111ie KOMITeTeHLNH OK 01, OK 02

Vi3BecTHO, UTO B MUpe A0ObIBaeTCs mpuMepHO 100 MUUTHOHOB TOHH TTIOBAPEHHOM COJTH
B roj. Ha nmuiijeBbie Hy>K/[bl pacX0/1yeTCsi OKOJIO O/THOM UeTBePTOUM YaCTH 3TOr0 KOJIMYeCTBa.
Kyna ke uzet ocrasnbHas COJb?

[ToBapeHHasi COJIb COBEPIIIEHHO He0OXoAuMa MpHY TTPOU3BOICTBE MSCHBIX U PhIOHBIX
KOHCEPBOB, OHa HCMOJIb3YeTCs B MeTa/UTypruyecKou OTpac/lyd MPOMBILLIEHHOCTH, MPU
00paboTKe MeXOB M pa3/IMUHBbIX KOXK, B IIPOIlecce TIPUTOTOBJEHHUS MblLIa, WAET JIs
TI0/TyYeHHS KalbIJHHUPOBAHHOM CO/IbI, MPUMeHsIeTCs B MeauliiHe. OCHOBHOM MOTpPeOuTe b
COJIM — XUMHUYeCKasi OTPaC/Ib POMBIIITIEHHOCTH. B 3TOM 00/1aCTH UCITOMB3YeTCs He TOJBKO
cama COJib, HO M 3JIeMeHTbl, COCTaBJsmolIUe ee. B ripoliecce 37eKTpo/iv3a ee pacTBOpa
TO/Ty4aroT XJ10p, BOAOPOA U eKui HaTp. VI3 pacTBopa eJKOro HaTtpa IMoydaroT TBEPAYIO
1[e/104b — KayCTUK. CoeuHss1 BOAOPOZ, C XJIOPOM, TOJIy4YaroT COJISTHYIO0 KUCJIOTY.

3ajjaHue: COCTaBbTe YyPaBHEHMsI, ONIMCAHHBIX B TEKCTe PeaKI[Uuil.

3. ArjeTnieH

HasBanue Temsbl Tema 3.3. «IIpov3BOACTBO HEOPraHUYeCKUX
BellleCcTB. 3HauUeHue 1 MpUMeHeHre B ObITY U Ha
[IPOU3BO/ICTBE»
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Pe3ynbTaT 0O0yuennss | OGOCHOBBIBAaTh  3HAueHHe U IIPUMEHeHHe
HEOPraHWYEeCKHUX BeIeCTB B OBITOBOM W
TIPOM3BO/ICTBEHHOW [lesiTe/TbHOCTU 4YesloBeKa HX
(OU3UKO-XMMHUUeCKUMU CBOMCTBAMU

OO111e KOMITeTeHLTNH OK 01, OK 02

OfHMM W3 CaMbIX paclpOCTpaHeHHBIX CMOCOOOB CBapKy II/IaB/ieHHWEM SIBJISIeTCS
rasoBasi CBapKa, KOTopasi TIPOM3BOAUTCS C 0Opa3oBaHKWeM Ta30BOr0 IjlaMeHU B KaHaslax
cBapoyHoii Topesiku. OOpa3oBaHMe Ta30CBapOYHOrO IJlaMeHM HeBO3MOXKHO 0e3 rasa
arieTusieHa. TeXHUUeCKWH alleTU/IeH MOoy4yaroT U3 KapOuia KaibLiysl.

3ajaHue

1. O6bsicHUTe, KaKOM (hU3NUeCKUid TI0Ka3aTesb T03BOJISIeT UCIIOIb30BaTh aljeTH/IeH
[JIsT CBApOUHBIX paboT;

2. CocTaBbTe ypaBHeHUE PeakLUU MoJyyeHus alleTUIeHa;

3. CocTaBbTe ypaBHeHUE PeakliUU rOpeHusl alleTUIeHa;

4. Berunciiute 00BEM arjeTu/ieHa MOMYYeHHOTo M3 KapOuzia Kaiblus Maccoi 128 T,
cofiepkaiiero 5% TipuMecel, ecii BbIXO/] alleTwieHa cocTaB/sieT 80% OT TeopeTHUeCKU
BO3MO>KHOTO.

4. MoJsiouHas KMC/I0Ta

HasBaHue Tembl Tema 4.3. «Opranuueckue BeljecTsa B
JKU3HeesTe/IbHOCTH yesioBeka. [IporsBoCcTBO U
TIPUMEHeHNe OPraHhuYeCKUX BeleCTB B
TIPOMBILLIEHHOCTH»

Pesynbrar oOyueHusi | O6OCHOBBIBaTH  3HaueHWe W TpUMeHeHue
OpraHMYecKux  BellecTB B OBITOBOM U
MIPOM3BO/ICTBEHHOW [eiTe/TbHOCTU YesloBeKa MX
(bU3UKO-XMMHUUECKUMU CBOUCTBaMU

OO0111ie KOMITeTeHLIUU OK 01, OK 02

[TpoMeXXyTOUHBIM TIPOAYKTOM OOME€Ha Y TeIJIOKPOBHBIX >KMBOTHBIX SIBJISIETCS
MOJIOUHasi KWC/AO0Ta. 3armax 3TOW KUCJIOThI KPOBOCOCYIME HaceKOoMble YJaBAMBAKOT Ha
3HAuUMTeTbHOM PaCCTOSTHUU.

3ajaHue

1. TTouemy HacekombIe (KOMaphl) OLICTPO HAXOAST CBOIO >KEPTBY?

2. YcraHoBuTe (GHOpPMY/Ty MOJIOYHOM KHCIOTHI, KOTOpasi TOMOraeT HaceKOMBIM
HaXO/JJUTh TEIJIOKPOBHBIX )KUBOTHBIX, €C/TM MaCCOBbIe [JOJIA 37IEMEHTOB B HEMl COCTaBJISIIOT:
yriepoza — 40,00%, sBogopopa — 6,67%, kuciopoga — 53,33%.
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3. CocTaBbTe CTPYKTYpPHYIO (DOpMYJy MOJIOUHOM KMUC/IOTHL. Ha3oBuTe KUC/IOTY IO

HoMeHKsaType NFOITAK.

4. Ha ocHOBaHUM CTPOEHUSI MOJIOYHOM KMC/IOThI CZieflaliTe BBIBOJ, O ee XUMHUeCKHUX

CBOMCTBax.

5. Haiipute B WHTepHeTe WM [PYTrMX WCTOYHMKAX WH(POPMAaLMIO O MpHYMeHeHUH

MOJIOUHOM KUCJ/IOThI.

2.1.4. 3apanus 1a00paTOpHBIX padoT

JlabopaTopHble pabOThl SBASIOTCS Ba)KHOW 4YacThl0 yuyeOHOro rporjecca TIO
IUCLIMTUIMHE U CIIOCOOCTBYIOT (POPMUPOBAHUIO y OOYYarOL[UXCs YMEHWU HCC/ie/OBaTh

XHUMHUYeCKHe IIpOoneccChl

n sdBJIeHUA

(my1aHMpoBaTb W MPOBOJUTH

XUMHUYeCKHe

9KCTIePUMEHThI, HWCC/IeOBaTh BellleCTBA W TIPOBEPSTh THUMOTe3bl, 0OpabaThiBaTh U

VMHTEePNpPeTUPOBaTh pe3y/bTaTbl SKCIIEPUMEHTOB).

TIpelyCMOTPEHbI B KaXK/IOM pa3/ie/ie OCHOBHOTO W MPHUKJIAJHOTO MoyJiel (Tabum. 2).

JlabopaTopHble pabOTHI 0 XWUMHH

Tabsmiia 2. JTabopaTopHbie paboThI 0 XUMHH

Pa3pgen

JIaboparopHasi padoTa

Pa3pen 2. Xumnueckue
peakiuu

JIaboparopHasi padora 1. «Peakijuu rugpossa»

Paspen 3. Ctpoenue u
CBOMCTBA HEOPraHUYECKHUX
BellleCTB

JIaboparopHasi pabora 2. «CBOICTBa MeTa/JIOB U
HEeMeTaJslyIoB»

Paszgen 4. CtpoeHue u
CBOMCTBA OPraHUYeCKUX
BelL[eCTB

JIabopaTopHasi pabota 3. «[TosyueHue sTH/IeHa U
U3yUeHHe ero CBOWCTB»

Pazgen 5. KuHetuueckue u
TepMOJiHaMUYeCKre

XUMHUUYEeCKHX peaKI_[I/Iﬁ

3dKOHOMEPDHOCTHU IMMPOTEKdAHUA

JIabopaTopHasi pa6ota 4 (Ha BbIOOPD)
«OrpefiesieHe 3aBUCHMOCTH CKOPOCTH peaKL[|uu
OT KOHI[eHTPAI[{H pearnupyroIiux BeIecTB» Win
«OripefiesieHe 3aBUCHMOCTH CKOPOCTH PeaKi[uu
OT TeMIIepaTypbi»

JIaboparopHasi pabora 5. «/3yueHue BIUSHYS
Pa3MUHBIX (PaKTOPOB Ha CMeEIT[eHHe XUMUUECKOT0
PaBHOBECHSI»

Paszpgen 6. [lucriepcHoie
CUCTeMbI

JIabopaTopHasi pa6ora 6 (Ha BbIOOD)
«[TpuroToB/IeHNEe PaCTBOPOB» WK «VccieoBaHue
JTUCIIEPCHBIX CUCTEM»

Pazgen 7. KauecTBeHHbIe

JIaboparopHasi paboTta 7 (Ha BbIOOp)
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peakiy 00HapYKeHHS
OpraHUYecKux U
HEOpPraHUYeCKHX BelleCTB

«AHamMTuyeckKue peakiyi KaTUOHOB [-VI rpyrim»
WA « AHAJIMTAYECKHe peakLiuu aHUOHOB»
JIabopaTopHasi pa6ora 8 (Ha BbI0OOPD)
«KauecTBeHHbIe peaklMy Ha OT/e/IbHbIe K/1aCChl
OpraHhuYecKuXx BelecTB» Wik «KauecTBeHHbIN
aHa/IM3 OpraHuYecKux CoOeJMHEeHUN 1o
(byHKI[MOHAIBHBIM TPYTIIIaM»

Paszmen 9.1. UccnenoBanve u
XUMHUECKUN aHau3 00beKTOB
6uocdepsi

JIaboparopHasi padota 9. «OCHOBBI
nabopaTOpHOM TTPAKTHKI»

JIabopaTopHasi pa6ota 10 (Ha BbIOOp)
«OumncTKa BO/IbI OT 3arpsi3HeHui» «Oripe/eneHue
pH Bo/ibI 1 ee KMCJIOTHOCTH»

«OrnpeiesieHye KeCTKOCTH BOJIbI U CTIOCOOBI ee
yCTPaHEHUSI»

JIaboparopHasi paborta 11 (Ha BbIOOp)
«O0OHapy)kKeHre HUTPATOB B MIPOYKTaX MIUTAHUSI»
«MccnepoBanye MPOAYKTOB MUTAHUS HAa Ha/TMUMe
yr/ieBoJoB (MyKa, TBOPOT, MOJIOKO, MOTYPT) Ha
Ha/IMuKe yriaeBozioB (KpaxmaJl, IJIF0K03a,
caxapo3a)»

JIabopaTopHasi pa6oTa 12 (Ha BbIOOD)
«ObHapyXeHHe HeopraHuueCKHx rpruMeceii B
npobax MouBbI»

«Omnpegenenrie pH BOAHOM BBITSDKKH TTOUBBI, €€
KUCTIOTHOCTH U T1Ie/TIOYHOCTY»

Pazgen 9.2. WccnepoBaHue u
XUMHUUYECKUNA aHa/IN3 OO0BEKTOB
TeXHOC(epbl

JIaboparopHasi padora 9. «OCHOBBI
nmabopaTOPHOM TTPAKTHKI»

JIabopaTopHasi pa6orta 10 (Ha BbIOOp)
«OripesiesieHHe XJIOPU/IOB METOZIOM TUTPOBAHUS B
TeXHUUECKOH Bofie» «Oripe/iesieHre >KeCTKOCTH
TeXHHUUECKOH BOZIbl METO/IOM TUTPOBAHMSI»
JIabopaTopHasi pabora 11. «OnpejeneHuve
cofiep>KaHusl YTJIEKUC/IOTO ra3a B BO3/yXe
TIOMeIIIeHHs SKCTIpecc-MeToZioM» JIaGopaTopHast
padoTa 12 (Ha BbI0OOp) «/I3roTOBIEHHE KPAaCOK
(mo160p MUTMEHTOB U CBSI3LIBAIOIIHX BEIIIECTB)»
«MccnemoBanye CBOMCTB BSDKYIIUX BEIeCTB Ha

25



ripuMepe rurica»

OO6opyaoBaHue 1a00paTOPUM M pad0YHUX MeCT JIa00pPaTOPHUM: MEH3yPKH, TTUTIeTKH-
KarneJbHULIbI, TePMOMETPbI, MHWKDOCKOII, JIyIbl, MNpeJMeTHble M IIOKPOBHbIE CTeK/a,
TUTAHIIeThI /1151 KarebHBIX peaklyii, GUIbTpoBa/ibHast OyMara, TPOMbIBA/IKH, CTeK/ISTHHBIE
ITPOOMPKHY, pe3WHOBBIE ITPOOKM, (DOHApPWKH, HAaOOp peakTHUBOB, CTEKJISHHBLIE I1a/IOUKH,
IITaTUBbI 71 TPOOUMPOK; MepHble LWIWHAPBI, BOPOHKW CTEK/sSSHHbIe, BOPOHKHU
nenutenbHble HuauHgpuyeckue (50—100 mut), CTyNKM € MeCTUKOM, (papgopoBbie UalllK,
NMUHIETh, (QWIbTPel OyMakHble, BaTa, MapJisd, YacOBble CTeK/a, 3JeKTPOIUIUTKH,
nabopaTopHbIe MTAaTHBbI, CIUPTOBBIE TOPEIKH, CIIMUKH, IIPUO0P /15 IOTyYeHHs Ta30B (WU
npobrpKa C Ta300TBOAHOMN TPYOKOM), /iep)KaTesu [jist TIPOOUPOK, CK/SIHKY /i XpaHeHust
peakTUBOB, pa3/laTOUYHbIe JIOTKW; XUMHUUecKre ctakaHbl (50, 100 u 200 mu1); 1imarenu;
MTUHI[ETHI; TUTe/IbHBIE HUIILbI; CEKYHI0MePbI (TaliMephl), MepHble MpobupkH (Ha 10—-20 mm)
1 MepHbIe Konbbl (25, 50, 100 u 200 M), BoAsHas OaHs (MM TEPMOCTAT), CTEK/ISHHBIE
TIa/I0YKK; KOHUUeCKHe KoJi0bI Ayt TutpoBanus (50 v 100 mut); MHAWKATOPHBIE TIOJIOCKU TSI
onpenesiennss pH W craHgapTHasgs WHWKATOpPHAas IKala; YHHWBEPCAJbHBbIM WHIWKATOP;
ruretkr Ha 1, 10, 50 mu1 (vmm go3atopsl Ha 1, 5 u 10 mut), GrOpeTKH AJisT TUTPOBAHUSI,
MeAULMHCKHe mpuifel Ha 100—150 mu1, 1abopaTopHbie W/WIM aHaTUTHUYeCKe Bechl, pH-
METPBbI, CYIIUIBHBIN ITKad, U Ip. 1abopaTopHoe 000py/j0BaHHe.

[puBesieM mprMepsbl 1ab0paTOpHBIX paboT Mo pasfeny 2 «XuMUUeCKre peakivum» 1
paszeny 4 «CTpoeHre ¥ CBOMCTBA OPraHUUECKHX Bell[eCTB».

Pazgen 2. Xumunueckue peaknuu. JlaboparopHas pabGora 1. «Peakuuu
TU/APO/IU3a»

HasBaHue Tembl Tema 2.2. «DneKTpomMTAUeCcKas AUCCOLMaLus U
VOHHBIN 0OMeH»

Pe3ynbrar 00yuenusi | COCTaB/ATL ypaBHEHUS XUMUUECKHUX pPeakI[uu
HOHHOTO OOMeHa C yuyaCTHeM HeOpraHWueCKhxX
BellleCTB

OO111e KOMITeTeHLNH OK 01, OK 02

1. Boripocsl A/ist AonycKa K J1a0opaTopHOi padoTe

a) chopmy/Mpy#iTe 11e/b TIJIaHUPYyeMOT'0 SKCTIePUMEHTa;

0) 00BsICHUTE, KAKOM MPOI[eCC Ha3bIBAIOT TUAPOIM30M, KaKoi OH ObIBaeT;

B) 00bsCHUTe, Kakue CYIIeCTBYIOT CrocoObl [JoKa3aTe/lbCTBa CYIeCTBOBAHUS
T'U/IPO/IM3a HeOPraHUYeCKUX M OPraHUUeCKHX BeIlecCTB;

) 00BSICHUTE, KaK COCTaB/ISIeTCs YypaBHEeHUe TH/IPOJTN3a;

1) o0bsicHuTe, uTO Takoe pH? Kak 3aBUCHUT JaHHBIN ITOKa3aTe/b OT KMCJIOTHOCTH WA
OCHOBHOCTHU CpeJibl PaCTBOPa;
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e) 0OBSICHUTE XO7, BBIITOTHEHHS YKCITIEPUMEHTA TI0 PeIIeHHI0 KaueCTBeHHBIX 3a7]ay;
’K) TIEPEUHC/TUTe OCHOBHBIE aCITeKThI COO/II0/[eHHUsI TEXHUKH 0€30T1acHOCTH TpH paboTe
C arpecCUBHLIMU peareHTaMu (TUIPOKCH/J, HaTpus).

2. ITpoBe/ieHue ONBITOB

OGopyoBaHHe U MOCyAa PeakTuBbBI
1. CreknsHHBIE IPOOUPKU 1. PactBop NaOH
2. IItaTuB At IPOOUPOK 2. PactBop Na,SO4
3. PactBop AICl;
4.  PactBop Na,COs
5. PactBop Cu(OH),
6.  KHC/II0THO-OCHOBHBIM UHJVKATOP

AnroputMm nposejenus onbiTa Ne 1

BOHpOCbI H 3adHUA

3apanue Ne 1. B Tpex npobupkax 1o/
HOMepaMH HaXOZATCSl paCTBOPBI Tpex
COJIel: XJIOpHU/ia aTFOMUHUS, CyabgaTa
HaTpusi, KapboHaTa HaTpus. He
T0JIb3YSICh IPYTUMU PeakTHhBaMH,
onpezemTe COCTaB KaXKJou
TTPOOHPKHU.

1. datb 0OBsicHeHUe MPOBeIeHHBIM OTIbITaM.
2. CoCcTaBUTh YpaBHEHHs peakLii,
TIPOTEKAIIKX B TIPOOUPKE B MOJIEKY/ISIPHOM
Y MOHHOM BH/Iax.

AnropurMm nposegeHus onbiTa Ne 2

Bonpocel u 3agaHus

3apanue Ne 2. Uto npousou/ieT, ecim
OXJIaIUTh pacTBOP KapboHaTa HaTpUs
WM 106aBUTh K HEMY TUIPOKCH/
HaTpuA?

1.1. Hamutk B mpo6upkKy 1-2 M
pacTBopa KapOoHaTa HaTpHsl.

1.2. OnyctuTh MpOOHPKY B CTaKaH C

1.Kako¥ MHAYKAaTOp JIyyllle WCI0/Ib30BaTh JJIs
orpejesieHUs Cpejbl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOLIIYE YpaBHEHUS
XUMHUUECKUX peakliii, B MOJIEKYJ/IIPHOM U
VIOHHOM BH/Iax.
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OUeHb XO0JIOIHOU BOZIOM WU/TU CHETOM.
1.3. ITpoBeputs Cpefly pacTBOpa Ipu
TIOMOLLIA KUCJIOTHO-OCHOBHOI'O
VIH/IUKAaTopa.

1.4. TobaBUTHb K pacTBOpPY KapOoHaTa
HaTpuUs TUAPOKCH]T HATPUSI.

Anroputm nposejenus onsita Ne 3

BOHpOCI:pI H 3adHUA

3apanue Ne 3. [Ipo6eMHbII OTIBIT.
1.1. B oiHy pobUpKy C pacTBOPOM
cysbara meau (I11) mpuinute pacTBOp
TMIPOKCH/iA HAaTPUS.

1.2. Bo BTOpY!O MPOOUPKY C
pactBopoM cysbdaTta Meau (1)
TIPUINTH pacTBOp KapboHaTa HaTpwsl.
1.3. CpaBHUTS 1]BeT 0Opa3yOIMIUXCS
0CaJIKOB.

1.4. ObpaTuTh BHUMaHUE Ha
Bbl/le/IeHHe Ta3a B OJHOM U3
TpOOMPOK.

1.5. Onpenenntsb, OTKyZa MOXKeT
BbI/Ie/IATHCA 3TOT ras?

1.6. [TpoBepUTb KaueCTBEHHBIU
COCTaB rasa ropsilen JyUYUHKOU.

1.7. O6BSICHUTD TIPOUCXO/ISAIIEee
sIBJIEHHE.

1. CocTaBUTh COOTBETCTBYIOLLE YDABHEHUS
XUMUYECKHX peakLyi, B MOJIEKYJIIPHOM U
VOHHOM BH/Iax.

Anropurm nposepenus onsita Ne 4

Bonpocs! u 3ajaHus

3aganue Ne 4. [Ipo6sieMHbII OTMBIT.
1.1. K pactBOpy X/10pyzia aJIlOMUHUS
TIPUINTH pacTBOP KapboHaTa HaTpwusl.

1. O6BACHUTD MTPOUCXOZSITIEe sIBJIEHHE.

2. CoCcTaBUTb COOTBETCTBYHOLI[ME YPaBHEHHUS
XUMUUECKUX PeakLiid, B MOJIEKYJIIPHOM U
VIOHHOM BU/iaX.

3. OTBeTUTH Ha BOIIPOCHI.

[nst yero B MeIULIMHCKOU MPAKTHKe
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HCII0/Tb3YIOT PaCTBOP MUTHEBOM COZbI /151
TOJIOCKAHUS IPU BOCITA/IUTeTbHbBIX
3aboseBaHusix ropaa? KakoBa posb TUpomn3a
B npupoze? [louemy pacTBOp Mblla IEHUTCS B
BOZIE?

3. O0padoTKa pe3y/ibTaToOB ONbBITOB

1. IIpoaHanu3upoBaTh COOTBETCTBUE IIOJIYUYEHHBIX Pe3y/bTaTOB TUIAM CHJPOJIM3a.
CesaTb COOTBETCTBYHOLL[YE BbIBO/bI.

2. ChopmMympoBaTh BBIBO/JbI O 3aBUCUMOCTH THIA TMAPO/IM3a U KUCJIOTHOCTH CpeJibl
pacrTsopa.

Pa3pien 4. CTpoeHue U CBOICTBA OpraHuyecKux BeirecTB. /labopaTopHas pabdora
3. «ITonyyeHue 3TH/IeHA M U3yYeHUeE ero CBOMCTB»

HasBaHue Tembl Tema 4.2. «CBOHWCTBa OpraHUYeCKUX
coeIMHeHU»
Pe3ynbTaT 0O0yueHus: | YcCTaHaBIUBaTh 3aBUCUMOCTD (u3mKo-

XUMUUECKUX CBOWCTB OPraHUYeCKUX BeIeCTB OT
CTPOEHUSI MOJIEKY /T

OO111ie KOMITeTeHLINH OK 01, OK 02

1. Bonpocsl AjisA jonycKa K jiabopaTopHoiu pabore

a) chopMyUpyTe 1ie/ib TJIAHUPYEeMOT'0 SKCIIepUMEHTa;

0) 0ObsiCHUTE, K KAKOMY KJ/IaCCy OpraHUueCKHX BelljeCTB OTHOCUTCS STUJIEH;

B) OOBsICHUTe, KaKUMH XWMUYEeCKUMH{ CBOWCTBaMM 00/1a/lalOT BelllecTBa JaHHOTO
K/lacca, Kakve KaueCTBeHHbIe Peakiuu Jjisi UX 00Hapy’>KeHUsI UCTIOJb3yIOTCS;

r) oOBsICHUTE, KaK MOJKHO TOJIyUYWTh BellleCTBAa [JaHHOTO KJjacca COeAVHEHUH B
nabopaTOpHBIX YCIOBUSIX;

1) 00BsICHUTE, U3 Uero COCTOUT MpUOOP J/1s MoTyUyeHus ra3oB;

e) Iepeurc/IuTe OCHOBHBIE aCITeKThl COO/II0/IeHNsI TeXHHUKH 0e3011acHOCTH TIpU paboTe
c JIB)K (3TWUNOBBIM CIUPT), arpecCMBHBIMM peareHTaMu (KOHIL[eHTPHPOBAHHAsl CepHas
KHC/I0Ta), HarpeBaTeIbHBIMU TIpUOOpamMu (CIUPTOBKA).

2. IIpoBejeHue onbITOB

OGopyoBaHue U OCyAa PeakTuBbI
1. CreknssHHBIE IPOOUPKU 1. KonueHrtpupoBaHHbiv pactBop H,SO,
2. UltatuB Assi ipoOUpPOK 2. OTU/IOBBIN CITUPT
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3. CnupToBKa

3. PactBop KMnO,

4. Crninuuku

4. bpomHas Bozia

5. Ilecok

AnropurMm nposejaeHus onbiTa Ne 1

Bonpocs1 u 3ajaHus

1. TlosmyunTh 3TH/IEH Jeruaparalyend STUI0BOro
CUPTa, 0OHAPY>KUTh €r0, U3YUUTh €T0 CBOMCTBA.
1.1. B npobupKy HamuTh 2—3 MJT 3TUJIOBOTO CITUPTA
1 OCTOPO’KHO /100aBUTBL 6-9 M
KOHLIEHTPUPOBAHHOW CEPHOU KUC/IOThI. 3aTeM
BChINIaTh HEMHOT'O MIPOKaJ/IEHHOTO TlecKa (1ecoK WUu
MeJIKhe KYCOUKH TeM3bl BBOZST [I7Isl TOTO, UTOOBI
NpeJOTBPAaTUThb TOTUKU XKUAKOCTH MPU KUTIEHUH).
3aKphbITh MPOOUPKY MPOOKO# C ra300TBOAHOMN
TPYyOKOM, 3aKperuTh ee B IITaTUBe U OCTOPOXKHO
HarpeThb CoZiepkKuUMoe npooupku (puc.1)

C2H4
TNeCoK :“\1}(
C,H.OH ~
13125504 (1:3)

(xoHIL)

s
r'fl
L\

Br,  KMnO,

1.2. OCTOPOXHO, pABHOMEPHO HarpeTb CMeCh.

1.3. B apyryto npobupky HasnelTe 2—3 M
pa30aB/IeHHOTO pacTBOpa MlepMaHraHaTta Kasiusi, v
MIPOMYCTUTE Uepe3 Hero ras.

1.4. B TpeThio TPOOUPKY HaMUTh 2—3 MJT GpOMHO
BO/IbI, OITyCTUTh Fa300TBO/IHYIO TPYOKY /0 IHA 3TOM
NpoOWPKY U TIPOMYCTUTL Yepe3 OPOMHYIO BOZY
BbI/IE/ISTFOLLIUMCS Ta3.

1.5. BbIHYTb ra300TBO/IHYIO TPYOKY M3 pacTBOpa U

1. UTo npoucxoauT B
nipobupke? Uto
Haboaere?

2. K KakoMy TUITY
XMMHWYECKUX peakiun
OTHOCSITCS 3TH
riporieccel? Kak
Has3bIBAKOTCA?

3. Kak MeHsieTcs okpacka
pactBopoB? [Touemy?

4. KakuM 1iameHem
ropur 3tusieH? [Touemy?
5. CocTaBUThH ypaBHEHUs
MPOTEKaroIUX
TIPOLIeCCOB.
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TIOBEPHYTDb €e OTBEPCTHEM KBEpXY, IO/PKeUb
BbI/Ie/ITIOLANCS Ta3 (pUc.2).

C.H;0H (aTuno-
BBIM CIIMPT)

H.S0;

3. O0paboTKa pe3y/1bTaTOB ONBITOB

1. [IpoaHamM3upoOBaTh COOTBETCTBUE TIOyUeHHBIX Pe3y/IbTaToOB CrIoco0am MoydeHus
HeTipe/ieJIbHbIX YT/IeBOJOPOJIOB psijla 3TW/eHa (ankeHOB). CrenaTb COOTBETCTBYIOLUMN
BBIBO/,.

2. CopMynupoBath BbIBOJ, O (DU3MKO-XUMUUECKUX CBOKMCTBAaX TU/IEHA.

3. CchopmynupoBaTh BEIBOZ, 0 criocobax oOHapy»KeHHs STU/IeHa.

2.2. OrieHouHbIe CpeACTBA PYOeKHOro (TeMaTH4YeCcKOro) KOHTPOJIA II0
JUCHHUIIIMHE « XMMHUA»

PybGexHbIl (TeMaTHUeCKHi) KOHTPO/b T10 AMCLUIUIHHE «XWUMHS» TIPOBOAUTCS B
copMe KOHTPOJILHBIX paboT MO pa3ziesiaM OCHOBHOT'O MOJYJISI Ha OT/AE/NbHBIX 3aHATHSIX,
KelcoB 1 yueOHO-MCC/Ie/JOBaTeTbCKHUX MPOEKTOB.

2.2.1. KoHTpO/IbHBIE PAabdOTHI MO pa3je/iam

KoHTpoJsibHbIe pabOThI 10 XMMHM Kak OlleHOUHbIe CpeZiCTBa PyOeXHOr0 KOHTPOJS
3aBepIuaroT u3yueHue 1 Wiv 2 TeMaTUUeCKUX pas3ziesioB OCHOBHOTO MOZYJIAL.

Pa3pen 2. Xumunueckue peakiiuu. KonrpobHas patora «CTpoeHHe BelecTBa U
XAMHUYeCKHe peaKIuu»

KonTposbHast paboTa cofiep>XUT ueThipe BU/ia 3aJjaHUI:

1. 3ajaun Ha cocTaB/ieHMe XMMUYEeCKUX (DOPMYJ IBYXaTOMHBIX COeJIMHEHUW M0 UX
Ha3BaHUIO.

2. 3ajaud Ha COCTaB/eHHWE YypaBHEHWM peaklUh: COeJUHEeHUs, 3aMelleHus,
pa3yioxkeHUst, 0OMeHa 1 peakidii C yuaCcTHeM KOMIIJIEKCHBIX COeIUHEHHH; OKUCTUTETbHO-
BOCCTAHOBUTE/IbHBIX PeaKI[vHu.

3. 3alaHusl Ha COCTaB/IeHWE MOJIeKYJIIPHBIX U MOHHBIX peaklUil THU/poJivi3a COoJiey,
yCTaHOBJIeHWe U3MeHeHUsI KUCJIOTHOCTU Cpe/ibl.

4. 3ajjauM Ha pacueT KOJWYECTBEHHbIX XapaKTePHUCTUK MO yPaBHEHUSIM XUMHUUYECKUX
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PeaKiyii: MacCoBOi WM OOBEMHOI [OM BBIXOZAA TPOAYKTAa Peaklud COeIVMHEHHS OT
TEOPETUYEeCKM  BO3MOJKHOTO; OObEMHBIX OTHOIIIEHWA Ta30B; KOJIMYECTBEHHBIX
XapaKTePUCTUK MCXO/HBIX BeI[eCTB U MPOAYKTOB peaklid; Macchl (06beM, KOTMUeCTBO
Bell[eCTBa) MNPOJAYKTa peakLuH, eC/Jd OJHO U3 BeLleCcTB [JaHO B BHJE pacTBopa C
orpe/ie/IeHHOW MaCCOBOM JI0/1ell paCTBOPEHHOTO BelleCcTBa.

Pa3gen 3. CTpoeHMe U CBOHMCTBAa HeopraHumuyeckux BemjectB. KoHTpo/bHasi
pabora «CBoiiCTBa HEOPraHMYECKHUX BelleCTB»

KoHTpoJsibHast paboTa co/iep>XUT TPy BU/la 3a/laHUM:

1. 3agauu Ha pacueT MacCOBOM 10/ (MacChl) XUMUUECKOT'0 37ieMeHTa (CoeIMHeHUs1) B
MoseKyJie (cMech).

2. TlpakTrhueckue 3ajjaHus MO KiaacCU(UKALUM, HOMEHK/JIaType ¥ XWUMUUeCKUM
dbopMysaM HeOpraHMYeCKUX BeIlleCTB pa3/lMYHbIX KJ/IaCcCOB: OIpefiesieHde Kjacca
HeopraHWYeCcKHX BelleCTB, Ha3blBaTh HEOPraHUUeCKHe COeIMHeHUs TI0 MeXX/IyHapOJHOM 1
TPUBHATLHOW HOMEHK/IaType M0 XUMUYeCKuM (hopmyJiam.

3. 3ajjaHurs Ha COCTaB/IeHMe YPAaBHEHUU XMMHUUECKHUX PeaKLUi C yuaCThUeM MPOCThIX U
C/IO’KHBIX HEOPraHUUeCKHX BelleCTB: OKCHU/IOB MeTa//IOB, HEMETa/VIOB U amM(OTepPHBIX
3JIEMEHTOB; HEOpPraHWYeCKUX KHCJIOT, OCHOBAaHMW W aM(OTepHbIX TUAPOKCUIOB,
HeopraHWYeCcKHX CoJjiel, XapaKTepH3yIOIUX UX CBOMCTBA U CITIOCOOLI TOJ/TyUeHuUs..

Pa3pen 4. CTpoeHue M CBOICTBA opraHuuecKkux BeiecTB. KoHTposibHas padora
«CTpoeHue ¥ CBOMCTBA OPraHUYeCKHUX BelleCTB»

KoHTposibHast paboTa COCTOUT U3 TISITU BUIOB 3aJjaHUI:

1. 3ajaHusg Ha COCTaBJeHWe Ha3BaHWUM OPraHUYeCKUX COeAUHEHUM 0 XUMUYEeCKHUM
dbopmyam (B T.4. CTPYKTYPHBIM) C KCII0/Ib30BaHWEM TPUBMAIbHOW WU MEXyHapOJHOU
CUCTeMaTU4YeCKOM HOMEHK/IaTyphbI.

2. 3afaHusi Ha COCTaB/IeHWe TIOJHBIX M COKpAIlleHHbIX CTPYKTYPHBIX (HOpMYy
OpraHWYeCKUX BelIeCTB OTAebHbIX K/JIaCCOB TI0 WX HA3BaHUSIM B COOTBETCTBUU C
MeKyHapOJIHOM HOMEHK/IaTypOH.

3. 3aauy Ha orpejesieHUe MPoCTeuIer POopMyJIbl OpraHUYeCKOU MOJIEKYIIbl, UCXOS
13 371eMeHTHOro cocTaBa (B %).

4. 3ajaHus Ha COCTaB/eHWEe yPaBHEHUM XWMWYECKUX peaKLuM, WITHOCTPUPYIOIINX
XMMUUeCKrMe CBOWCTBA C YYeTOM MeXaHW3MOB T[IPOTeKaHWsl [JaHHbIX PpeaklUul |
reHeTUUYeCKOW CBsI3M OpraHWYecKWX BeIeCcTB pa3HbIX K/IacCOB, B T.U. I[e[IOYKU
TpeBpalLeHUN.

5. PacueTHble 3a/1auy 110 ypaBHEHHUSIM peaKLUi C ydaCTUeM OPraHUUeCKUX BellleCTB.

Pa3pen 5. Kunernueckuve u TepMOJgUHaMUUYEeCKHe 3aKOHOMEPHOCTH NMPOTEeKAHUs
XxuUMHUYecKnx peakiuil. KoHTposibHasa padora «CKOpOCTh XHMHYECKOH peakiuu H
XHMHUYeCcKOoe paBHOBecHe»

KonTposbHast paboTa COCTOUT U3 TPeX BUOB 3aJaHUI:

1. PacueTHble 3a7@uM Ha W3MEHEHHWE CKOPOCTH XUMHWYECKUX B 3aBUCHMOCTU OT

32



KOHILIeHTpAl[M1 pearupyrolluX Bell[eCTB U TeMIlepaTyphl.

2. 3ajauM Ha pacyeTbl TeryioBbIX 3(()eKTOB XMMUUECKUX peakluii U orpejesieHre
THWIA peakiyu (1o TeryioBoMy 3¢hdeKTy: 3K30- U 3HJO0TEPMUUECKUE).

3. 3agaHusd Ha npumeHeHue npuHLuna Jle-Illatenbe /19 HaXOXAEHUSI HalpaBIeHUs
CMeIl[eHHs] PAaBHOBECUSI XUMHUUECKOW peaklUM UM aHaiu3 (HakTOpOB, B/MSIIOIIUX Ha
CcMelljeHre XMMUUeCKOTO paBHOBECHSI.

Pa3pen 6. JucnepcHbie cucreMbl. KoHTpO/IbHasi pabora nmo teme «/lucnepcHbie
CHUCTeMbI»

KoHTposibHast paboTa COCTOUT U3 ABYX UacTeit:

1. 3agauM Ha MPUTOTOBJIEHHWE M pacyeT KOHLEHTPALMh pacTBOPOB (3 3aZauM Ha
pacTBopeHue, pa3baBieHre, CMellIMBaHUe PaCTBOPOB).

2. 3aiaHus Ha AUCTIePCHBIE CHCTEMBI, HCII0J/Ib3yeMble B OLITOBOM U ITPOM3BOCTBEHHOM
JlesiTeTbHOCTU UejioBeKa (B BUZIe TECTOBBIX 3aZlaHUMN ).

[TpuBefieM TprMepbI 3a[JaHU KOHTPOJIbHOM paboThI 1o TeMe « CTpoeHHe M CBOICTBA
OpraHNuYeCcKHX BelleCcTB», KOTOPasi IPOBOAUTCS TTOC/Ie U3yUueHUs 00yUaroluMICs pa3zesia
4,

[To utoram usyuenus pasjiena 4 «CTpoeHue U CBOMCTBA OPraHNYeCKUX BelecTB»
oOyuaroriecst Oy1yT CrtoCOOHBI:

— ompejie/iATh MNPUHA/JIEKHOCTb BeIeCTB K pa3/IMUHbIM KjacCaM OpraHhuYecKux
COoeIMHEHNI; TOMOJIOTH U U30Mephl;

— Ha3biBaTb M3yYeHHbIe BeIleCTBAa T0 «TPUBHUATBHOW» WIM MeXIyHapOAHOU
HOMEHKJ/IaType;

— XapaKTepu30BaTb CTPOEHWE W XMMHUYEeCKHe CBOMCTBA M3YUEHHBIX OpPraHUYecKuX
coeIMHeHMH;

— OOBSACHATH 3aBHCHUMOCTb CBOWCTB OPTraHWYECKHWX BeIeCTB OT MX COCTaBa U
CTPOEeHUS;

— MIPOBO/UTH BBIUKC/IEHUS 110 XUMUUeCKUM (hOpMy/iaM U YpaBHEHUSIM.

TeMaTrueCcKrii KOHTPOJ/Ib OCYIeCTB/IsIeTCsl MeToioM TecthupoBanus (1) wiu B popme
MMCbMEeHHOM paboThI, BK/IFOUAOIIleil TipakThUuecKye 3aganus v 3agaun (II).

IIpuBejeM npuMep KOHTPO/IbHOM padoTsl B popme TecToBbIX 3agaHuii (I).

1. BemgecTBO, CcOCTaB KOTOPOr0 BbIpaykeH MoJieKy/isipHOU opmynon C3;Hg oTHOCUTCS
K KJ1acCy:

1) apeHsbl

2) aJIKaHbI

3) aJIKeHbl

4) aNKUHBI

2. Ha3Banue BelijecTtBa, hopmya kotoporo: CHs;-CH(CHj3)-CH,-CH,-OH

1) 6yraHon-2

2) reHTaHoJI-2
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3) 2-meTuI0yTaHOI-4

4) 3-metunbyTtaHo-1

3. BeiiiectBo, umetoiijee opmyny CH,=CH, Ha3bIBaeTcsi:

1) Tonyon

2) 3TUJIeH

3) rvuepuH

4) nmpornaHon

4. BeljecTBo, Ha3BaHUe KOTOPOIO MPOIHMOHOBAst KUC/I0Ta, UMeeT (hOpMYyy:

1) C,Hs:OH

2) (CHz)NH

3) CH;-CH,-COOH

4) CsH,OH

5. [l/1g alKaHOB XapakKTepHa peakLus:

1) npucoenvnenust H,

2) XJIOpUPOBAHUS Ha CBETY

3) obecriBeurBanus pactBopa KMnO,

4) nosvMMepur3aluu

6. MeTtaHo/1 pearupyer C:

1) HaTpuem

2) BoJi0M

3) BoJI0po/iIoM

4) MeTaHOM

7. YKCyCHast KUCJIOTa BCTyMaeT B peakLU1io C:

1) AgNOs

2) NaCl

3) Na,COs

4) H,O

8. BepHbI /i1 yTBEepPXKEHUS:

A. AMUHBI IPOSIB/ISIFOT OCHOBHbIE CBOWCTBA

b. AMUHOKUC/IOTBI MPOSIB/ISIFOT TOJILKO OCHOBHbIE CBOMCTBA

1) BepHO TO/IBKO A

2) BepHO TONBKO b

3) BepHbI 00a yTBEepKAEeHUS

4) HeBepHO HU OJIHO U3 YTBEPXKAEHUU

9. YpaBHeHue xummnueckoit peakiuu C,Hg+Cl, - C,HsCl+HCI saBnsercs:

1) peakijyel 3aMelreHs], TIPOTEKArOILer M0 paJiMKa/IbHOMY MeXaHU3MY

2) peakLer NprUCcoeMHeHUs], TPOTeKarollleu 1o pauKaabHOMY MeXaHHU3My

3) peakuuel 3ameleHus, MPOTeKaroIlel 10 MIOHHOMY MeXaHU3MY

4) peakijyel NMpUCOeJUHEHUs], MPOTEKaroIer M0 HOHHOMY MeXaHU3MY
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10. B peakito «cepeOpsiHOTO 3epKasa» (C aMMUAauHBIM PaCTBOPOM OKCH/la cepeOpa)
BCTYyIIAeT:

1) sTanon

2) rroKo3a

3) rvuepuH

4) kpaxmaJsn

11. YcraHOBUTe COOTBETCTBUE MeXAYy Ha3BaHWEM BellleCTBa U KaaccoM (TPYIITON)
OpraHUYeCcKuX COeJMHEHUH, K KOTOPOMY(-0M) OHO MPUHA/IIEXKUT.

HasBaHue BelljectBa

A) CH;COOH

b) CH;-CH,-CHj3

B) CH,=CH-CH,-CH3;

I') CH;-CH,-OH

Knacc oprannueckux coefjuHeHUH

1) omHOAaTOMHBIE CITAPTHI

2) yrieBoppl

3) KapbOHOBBIE KHUCTOTBI

4) apoMaTrhueckue yrJjieBoJ0pO/ibl

5) Herpe/ie/ibHbIE YTJIeBOIOPO/IbI

6) rpejienbHBIE YT1€BOJOPO/bI

12. B cxeme ripeBpalijeHAN

1500°C Cakr +Br,

CHs - X; - O6enzon - X

BeljecTBamMu X; U X, COOTBETCTBEHHO SIBJISIFOTCSI:

1) auetnnen

2) 3TUJIeH

3) 6pombeH30m

4) xop6eH3071

5) dbeHON

6) LIMK/IoreKcaH

13. OnpefieiuTe MoJIeKyISIpHYO (hOpMYyJly BelllecTBa, cofieprkaiiero 37,5% yrnepo/a,
50% kucnopoga u 12,5% Bopopoga. OTHoCUTe/IbHas TJIOTHOCTD [apoB 3TOr'0 BeljecTBa 10
BOZIOpOAY paBHa 16.

1) CHsOH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. CkosibKO JIUTPOB Bojopoja roTpebyercs s obpa3oBanus 10,2 T 3THUIOBOTO
CIIMpTa U3 aLeTajabJernu/a, eCjid BbIX0/ MPoAyKTa peakiuu cocrasJsieT 80%?
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1) 6,2 n

2)3,1n

3) 12,75 n

4)11,2 n

IlpuBejeM npumep 3a/JaHUM /I/Isi TUCBbMEHHOM KOHTPO/IbHOU paboTsl (II).

1. [aiTe Ha3BaHWSI OpraHWYECKUM COEAWUHEHHSM [0 XUMHUUYeCKuM (opMyiaMm C
WCII0/Tb30BaHMEM TPHBUATIbHOW WX MEXAYHApOAHOW CUCTeMAaTUUeCKONM HOMEHK/IATYPhbI:

a) C;HsOH

6) (CHs),NH

B) CH5-CH(NH,)-COOH

F) C3H9N

1) CH;CH,HC=0

E) C6H5CH20H

2. CocTaBbTe TMOJIHbIE W COKpallleHHble CTPYKTYpPHble (HOpPMYJIbI OpraHUYecKux
BELLIECTB OT/Je/IbHbIX K/JIaCCOB MO WX Ha3BaHUSIM B COOTBETCTBUM C MEXIYHapOAHOU
HOMEHK/IaTypOMu:

a) MeTHUI0eH30

0) aHM/TUH

B) 3-MeTW/10yTaHa/Ib

I') IUK/IOTeKCeH

n) 6ytagueH-1,2

e) 2-MeTWIIponaHo-1

XK) OyTrH-1

3) aMHMHOYKCYyCHasi KACJ/IOTa

3. CocTaBbTe ypaBHeHUSI XMMHUUECKUX PeaKLMi COrJIaCHO CXeMe MpeBpalleHuH:

1500°C Cakr +Br;

CHs - X5 - X5 - X3

YKa)kuTe TUT U MeXaHM3M PeaKliy, Ha30BHUTe 00pa30BaBILIMeCs BellecTBa.

4. OnpesesuTe MOJIEKYJIAPHYIO (POPMYITy BelllecTBa, cofepxkaiero 37,5% yriepoaa,
50% xkucnopoga u 12,5% Bogopoga. OTHOCUTeIbHAS TIJIOTHOCTD MapOB 3TOr0 BelljecTBa 1o
BOZIOpOAYy paBHa 16.

5. CKO/TbKO TUTPOB BOJ0pO/ia oTpedyeTcst /it obpa3oBanusi 10,2 T STUIOBOTO CIIMPTA
Y3 alleTajibJeru/a, eciv BbIX0[ NPOAYyKTa peakuuu cocrasiseT 80%?

2.2.2. KeHchbl

Kecel uCmonb3yroTcst B KaueCTBe OLIEHOUYHOr0 CpPefCTBa B paszese 8 IMpUKJIaJHOIO
MOZAY/Isl, UX CO/lep>KaHue OrpejessieTcsi C ydeToM MpodeCcCOHaIbHOM HalpaBieHHOCTH
obpazoBarespHOM riporpaMmMbl CITO. TIpyrMepbl BO3MOKHBIX TEM KeICOB:

1. [orernieHue KMMaTa ¥ BbICBOOOXK/JeHMEe Ta30BbIX THAPATOB CO /JHA OKeaHa.

2. Byayiue MaTepuasibl Ajis aBUa-, MallliHO- ¥ IPUOOPOCTPOEHUSI.
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3. HoBble MaTepuaJibl [/1s1 COJTHEUHBIX OaTapei.

4. JlekapCTBa Ha OCHOBE PAaCTUTEJIbHBIX TIpernaparTos.

5. XuMHnueckKue 3jieMeHThI B )KM3HU YeJioBeKa.

6. BogopoiHasi 3HepreTuka.

[TpuBeseM npuMepbl KeiicoB 1o xumuM (aBTop ['ony6eBa MiHHa BopucoBHa, yunTesb
XHUMMH, https://urok.1sept.ru/articles/636947).

Keic Nel. «X/10p B )KU3HM Ue/10BeKa»

B SAnonuu o6beguHeHHBIMHA culaMu HaljuoHa/BbHOTO WHCTUTYTA 370POBbsl U
[TpedekrypHoro yHuBepcuTeTa CHA3YOKH OBUIO TMPOBeJEHO HCCAelOBaHUWe. YUeHble
BBISICHWIW, 4YTO eCTeCTBeHHble OpraHhuecKue BelecTBa BCTYIAKOT B DPEaKLUI C
XJIODUPOBAHHON BOZIOW M3-TIOZ, KpaHa, 0Opa3ys oracHble COeAWHEHHs, KOTOpble MOTYT
CJTY>KATb MPUUMHOMW paka. Takve coefuHeHUs HasblBalOTCA MX, TO ecTb «MyTareH UKC»
i «Hen3BeCTHbIA MyTareH».

3a/laHus:

1. TIpepyioxkute criocoObl yMeHbIIIEHHUS SIIOBUTOTO BIMSIHUS XJI0pa B IMThEeBOM BOJie
Ha OpraHM3M uejioBeKa.

2. Vicxopst 13 cBOeM yKU3HEHHOM MMPaKTHUKU, TIPUOIM3UTE/IHHO pacCUMTaiTe, CKOJIHKO
XJIOPYPOBAHHOMW BO/IbI BbI UCTIO/Ib3yeTe B TEUEHUE [IHS U [/ KaKUX LieJiei?

3. Kakue opranbl yesioBeka 60sbliie BCETo CTPaJatoT OT BO3ZeMCTBUS X0pa?

4. Kak B/usieT XJIOpUPOBaHHas BO/la Ha yeJjioBeKa TPy KyTrlaHUU ?

5. HaiiguTe jononHUTebHY0 MH(OPMALIMIO O 3aMeHe xjiopa Tipu 06e33apa)KuBaHuN
BO/JbI.

6. Wccnenyiite pa3iduHbie TOBaphl OBITOBOM XWUMHM B CBOEM gome. CocTaBbTe
CTIMCOK XJIOPCO/IeP>KAll[UX COeJUHEHMM, YKaXKUTe Mepbl 6e301acHOCTH MpHY paboTe C HUMHU.

Keiic Ne2. «BogopooMo0u/i — mar B 0yyiiee»

Astomobum Honda FCX Clarity Ha Bo/JOPO/IHBIX TOTUIMBHBIX 3/7IeMEHTaxX e3/sT T10
noporam EBpomnbl ¢ 2009 roma. B 2011 rogy Honda mpucoeuHunack K eBpOreicKoMy
napTHepCTBY 3KoJiornyHoU 3Hepruur (Clean Energy Partnership), mocse vero BeiBesna Ha
MepBbI TUTAaH TIPOM3BOJCTBO JKOJOTMUECKM UHCTBIX aBTOMoOwser. A Ha I[lsTtom
MockoBckoM MexayHapogHOM aBTocaioHe BA3 rmipeiacTaBu/l CBOKO HOBUHKY «Jlaza-
AHT3/1» € 6anyioHaMU BOAOPOJa U KUC/IOPO/a.

3aJjaHus:

1. Tlouemy MHOrvMe aBTOMOOW/IbHBIE KOMITAaHWM pa3pabaThIBalOT aBTOMOOWIIH,
paboTaroiiirie Ha BOJJOPO/IHOM TOTIUBeE?

2. Kak BBIXJ/IOTTHBIE Ta3bl aBTOMOOW/IeH, paboTarolux Ha yr/ieBOJ0POAHOM TOIIUBeE,
BJIMSIIOT Ha 3[0POBbE YesioBeKa?

3. Kakue «+» 1 «—» Bbl BUZUTE Y BOZOPOIOMOOMIEI?

4. HaiiuTe IOTIOJHUTE/IbHYI0 MHPOPMAIUIO 00 UX YCTPOUCTBE.
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5. Em B Baiieii ceMbe WM y BallliX 3HAKOMBIX eCTb aBTOMOOW/IH, MOZCUWTaMTe,
CKOJIbKO TPUOIU3UTETHbHO IUTPOB OeH3MHa, ra3a U KaKoil MapKu UCII0/Ib3yeTe eXXeJHEBHO.

6. Kakue BeljecTBa U B KaKOM KOJIMYECTBE MOT'YT HaXOJUTHCS B BBIXJIOMHBIX ra3ax
BaIllUX aBTOMOOU/IEeN?

2.2.3. YueOHO-UCC/IeA0BATEe/IECKHI MTPOEKT

YueOHO-UCCIeJOBATeIbCKUI TIPOEKT ~ SIBJISIETCSI  OCHOBHBIM  CITOCOOOM  OLIEHKU
pe3y/ibTaToB 00yueHUsi, CQOPMHUPOBAHHBIX y 00yUaroL[UXCsl B X0/ie 0CBOEHUSI TPUKIHOTO
Moyt XuMud B pasfienax 9.1. u 9.2. MccnenoBaHve U XUMUUECKWN aHaM3 00BHEKTOB
6uocdepri/TexHocdepsl (C yueToM Oyyieit mpodeccuoHalbHON AesTeTbHOCTH).

[TpuBeseM nprMep TIPOEKTHOTO 3a/jaHusi, paboTa HaZi KOTOPHIM HAUMHAETCS C Hauasa
pa3fienia, a JeTajbHOe BBITIOJIHEHWE 3alaHWil B Tpymmax U odopmiieHue pe3yJbTaToOB
TIPOEKTHOM JiesiTe/TbHOCTU MPOU3BOAUTCS B KOHLIe M3yUYeHUs pa3zea.

OObi1jasi TemMa TpoeKTa, TIpUBe/IeHHasl HIDKe, B Ja/bHeNIeM [eKOMITO3UPYeTCs 10
¢aceTHOMY TIPUHLIMITY B 3aBUCUMOCTH OT T0JIyuyaeMoi OOy4arolUMUCS CIieldaJbHOCTH
(mpodeccun), a TakKe KakAasi rpyIra MOXeT pacCMOTpeThb Oosiee yryiybieHHO OJuH U3
00s13aTe/IbHBIX CO/lepKaTe/IbHbIX KOMITOHEHTOB (TIOATeM) MPOeKTa.

Ha3BaHue npoekTa: COCTaB/IeHHe MPOeKTa LBeTHUKA/CaZja/oropojaM B 3aBUCUMOCTH
OT COCTaBa MpOaHaTM3UPOBaHHBIX [TOYB.

IIpoOsiemMa wuccefAoBaHUA: OTpefie/ieHne BO3MOXKHOCTH pa30MBKM I1[BeTHUKA B
COOTBETCTBUM C AW3alHEPCKUM 3arpoCoOM U HeoOXOAWMOCTH afarTaljuu AU3aiiHepCKOro
MpoeKTa K TIOYBEHHbIM M K/JIMMaTUYeCKUMM YCIOBUSIM Ha OCHOBAaHWM HCC/e[0BaHUS
XMMUYECKOr0 COCTaBa MOYB IpeJI0KEHHOT0 y4yacTKa.

Ilenb mpoeKTa: onpe/ie/MTh BAUSIHUE XUMHAYECKOT0 COCTaBa MOYB Ha Mpe/iI0XKeHHOM
y4yacTKe Ha aCCOPTUMEHT pacTeHWl, DPeKOMEeHJOBaHHBIX K TOCafiKe [Jis peanu3aluu
BbIOpaHHOTO Zi3aliHePCKOro TTPOeKTa.

3ajauu npoekra:

1) wuccrenoBaTh XUMHYECKHMM COCTaB, CTPYKTYPY, KHWCJIOTHOCTb IIOYBBI Ha
TIpe/iJIOKEHHOM y4YacTKe;

2) uccnefoBaTh UHCOSILIMIO OTBEZIEHHOTO JI/151 LBETHHKA YUYaCTKa;

3) npeJI0KUTh MepbI MO YJIy4lleHHI0 KauecTBa MOYBbI MyTeM BHECEHUS Pa3/TMYHbIX
yao6peHuii U 06aBOK Ha Mpe/yIoKeHHOM yuyacTKe B c/lyuae Heo0X0AUMOCTH;

4) omnpeAendTb AaCCOPTUMEHT pacTeHWHd B COOTBETCTBUM C  BbISIBJIEHHBIMU
0COOEHHOCTSIMM UCC/IeIOBAHHOTO yYacTKa U AU3aitHepPCKUM 3arpoCoM;

5) COCTaBUTh MOCA/JOYHYIO BEOMOCTH;

6) MOATOTOBUTH U MyOIMYHO MPeACTaBUTD TIPe3eHTaLIMIO TI0 TeMe MPoeKTa B KOMaH/ie.

Pe3ybTaThl 00yUyeHUs:

— OTIpeiesiATh repeueHb He0OXOAUMBIX UCC/IeIOBaHNN XMMUUECKOTO COCTaBa TIOYUB U
yuacTKa [ijisi COCTaB/IeHUsI WM aflaniTalliy paHee pa3paboTaHHOTO TPOeKTa L{BeTHUKA;
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— OMUCBhIBAaTh 3aBUCUMOCTb aCCOPTUMEHTAa pacTeHWM OT KauyeCTBa MpeyIOKeHHOM
TIOUBHI /151 00yCTPOMCTBA 1[BETHUKA;

— CIrOCOOHOCTh WCIO/b30BaTh COBPEMEHHBbIE CpeJCTBA IIOMCKA, aHanau3a u
VHTepIripeTauyuu UHGopMald, U UHQOPMAal[MOHHbIE TeXHOJIOTUU [JjIs1 BBITIOJIHEHUS 3a/iay
nipodeccroHabHOM JesiTesibHOCTU (OK-2);

— Cc1iocoOHOCTH 3¢ (eKTUBHO B3aUMO/IeHCTBOBATh M pa00TaTh B KOJIJIEKTHBE Y KOMaH/Ie
(OK-4).

Pe3y/bTaT NPOeKTHON PadoThI 00yUaroIerocs:

— MakeT / BHJeoMaTepuasl / TieuaTHble cpejctBa / 3D-mMofeny KOCMUUYECKOU
TeXHOJIOTHH; TIpe3eHTalysl pe3y/IbTaTOB UCC/Ie/J0BaHus Ha MPO(eCcCUOHA/IbHBIX KOHKYpCaX.

dopma nipejcTaB/IeHHA Pe3y/IbTaTOB MPOEKTHOM PadoThI:

— 3aluTa MNpoeKTa C WCIO0/b30BaHMEM CpPEACTB BU3ya/lu3alid W [JeMOHCTpAaLH
NpoAyKTa ( / MakeTa / BUuZieomaTepuasa / meyaTHbIX cpefcTB / 3D-mMogenu (mpy HaIMUum).

Bo3Mo0)XHbIe BApDUAHTHI TeM [IPO0EKTOB:

1. WccnemoBaHue cocTaBa MHWHEPaJbHOW BOJbl W pPEKOMEHJALMd TI0  ee
VICII0J/Ib30BaHUIO.

2. ViccnepmoBaHue paspyllarollero AeWCTBUSI TIPUPOJHOW BOJAbI HAa CTPOUTE/IbHbIE
Marepuasbl.

3. CocraBneHue TIpoeKTa IL[BeTHUKAa/Ooropoja/cajia B 3aBUCUMOCTH OT COCTaBa
TpoaHa/IM3UPOBAHHBIX TIOYB B COOTBETCTBUU C U3aliHEPCKUM 3alipocoM (MOHOXPOMHbIU
L[BETHUK, LIBETHUK OJHOJIETHUKOB, MHOTOJIETHUKOB, J€KOPaTUBHbBIA OrOPOJ U JIp.).

4. CocraBneHue cOasaHCUPOBAHHOTO MeHIO Ha JieHb (He[e/li0) B 3aBUCHMOCTU OT
COZlepKaHUsl XUMHUYECKUX MaKpPO U MUKPO3JIEMEHTOB B MPOAYKTaxX MUTaHUS.

5. ccnepoBaHue KauecTBa MUTbEBOM BO/IBI.

6. VcciegoBadue 1ipo6 BOJOTPOBOIHOM BOBI Ha TIPeMET YCTPaHeHUs XKeCTKOCTH.

7. YCTpaHeHUe >KeCTKOCTH BOJbI B Ce/TbCKOXO3SIMCTBEHHOU J1eITeTbHOCTH.

8. KoHTpo/b KauecTBa TEXHUUECKOM BOJbI Ppa3HbIX BUJOB B COOTBETCTBUU C
MeTtoarkamu 110 I'OCT.

9. Co3pmaHue 1eKOpaTUBHOM IITYKAaTyPKHU.

10. ITurmMeHTHI B U3JeMUsAX U3 CTEK/Ia.

11. ViccnemoBanue pa3pyliaroliero AelCTBHs BO/Ibl HA CTPOUTE/IbHbIE MaTepHaslbl.

12. OrjeHKa coCTOsIHUS BO3/[yXa paboueil 30HbI CrieljdaaucTa (TeXHoora, CTPOUTE/IS
M T.gI., C ydyeToM o006sactu TipoeCCUOHAIBLHOU [leATeNbHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMU IOKYMEHTaMH!

2.3. OueHouHble CpeACTBA NPOMEXYTOYHOM aTTeCTAlUM MO0 JAUCLHUILIMHE

«XUMHUA»
[TpoMme)xyTouHasi arTecTalysi IO [AUCLUIUIMHE «XUMUs» MPOBOAUTCS B (opMme
9K3aMeHa. KaxkIbIii 5K3aMeHalMOHHbIN OU/IeT COCTOUT U3 TpeX 3alaHui: 1) TeopeTHUecKoe
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3a/laHue B BUZE BOIpPOCAa M3 TEOPETUYEeCKOrO COJEpP’KaHWsi OCHOBHOTO U TIPUKJIATHOTO
MOAyJiel; 2) MpakTU4YecKoe 3aJaHue (COCTaB/leHHe YPABHEHUM XUMUUYECKUX peaklUd C
y4yaCcTUeM HeOpPraHW4eCKUX WM OPraHWYeCKUX BellecTB, B T.U. L[e[I0YeK MpeBpallleHU U
KaueCTBEHHBIX peakluid OOHapy)KeHHs; XUMHUeCKUX ¢OpMyJl HEOpPraHWUeCKhx W
OpraHMYeCKUX BeleCTB, B T.U. CTPYKTYPHbIX; 3aJlaHus 10 HOMEHK/IaType HeOpraHu4eCKux
M OpraHWYecKUX BelleCTB; OLIEHKAa W3MeHeHUsI CKOPOCTM XHWMUUEeCKOM peaklud |
HarpaBJ/ieHUsI CMellleHUs] paBHOBECHs C UCIO/Ib30BaHreM mpuHiuia Jle-IllaTenbe; olieHKa
XMMHUUECKOT0 coCcTaBa U 000CHOBaHHe MPUMEHHUMOCTU 006beKTa 61o- win TexHocdepsl U
T.I.); 3) pacueTHas 3ajava (pacueTbl IO ypaBHEHWID XUMHUUYECKMX peakiii, pacyeT
MacCcoBOM [0/M (MacChbl) XMMHUUYECKOTO 3jeMeHTa (coefjuHeHUs)) B MojeKyse (CMecH);
orpejiesieHe MpocTeiiield GopMy/ibl OpraHUuYeCKOW MOJIeKYJIbl, UCXO/II U3 37IeMeHTHOI'0
coctaBa (B %); pacueTsl TerIOBbIX 3 (HeKTOB XMMUUeCKUX peakKl[yii; pacyeThbl 3aBUCUMOCTH
CKOPOCTH XUMUYECKOW peaklMy OT KOHLIEHTPALUU U TeMIiepaTypbl U T.IL.).

[TpuBeseM TIpyMep 3K3aMeHaI[MOHHOTO OusieTa.

3aganue 1.

Kakoli pacTBOp HMCIOMB3YIOT [Jid KaueCTBEHHOM DeakLMM Ompejie/ieHUs] XJIOPUZOB,
O6pomu 0B, HoauaoB? HammiiiTe ypaBHeHUsI peakijiii 1 000CHYHMTe OTBET.

3ajaHue 2.

[laHa cxema npeBparjeHuH.

CzHSOH Al203, 400° N Xl KMnO4, H20, 0-20° N X2 HBr (I/I36.),t_) X3 t_} 3TUH — — C2H4O

[IponumivTe BCe peakLiuy U onpeevuTh BeljectBa X1, X2, X3.

3agaHue 3.

OrnipefieuTe MacCOBbIe JIOIM XUMHUUYECKUX 3/IeMeHTOB B okcuze amtoMuHus Al,Os u
BbIpa3UTe UX B MPOLIEHTAaX.
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3ak/IloueHue

TakuMm o0Opa3oM, (HoHZ OLIEHOUHBLIX CPeACTB IO AUCIUIUINHE «XUMUSI» COCTOUT W3
OLIEHOYHBIX CPEeJCTB TeKYI[ero, PyOe)KHOro (TeMaTUuecKoro) KOHTPOJS U 3a/laHui
MPOMEXXYTOUHOM aTTeCTaluHu.

B yuebGHO-MeTO[UUECKOM KOMITIEKCe TIpHMBEJeHbI TIPUMEphI 3a/laHri, KOTOpbIe
SIBJISIFOTCSI MOJIeJIbHBIMM. KayK[bIii TIperofiaBaTesib, B CBOKO OdYepe/lb, B paMKaxX CBOeu
MeTOJUUeCKOMN [1esiTeIbHOCTU CaM TIPOeKTHPYeT M pa3pabaThiBaeT cpeZicTBa 0OyueHUs: U
KOHTpOJIl, a TakXke BbIOMpaeT MeTOJbl U OpraHu3alMOHHble (OPMBbI UCXOs U3
OpraHM3alMOHHO-TIeJArOTHYeCKMX yCJIOBUM 0Opa3oBaTe/IbHOTO Mpoliecca, COOCTBEHHOTO
OTbITa, YPOBHS MOATOTOB/IEHHOCTU U MOTHBALIUU CTYZIE€HTOB.
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