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1. ITacmopT OLIEHOYHBIX CPEACTB MO AMCHUIIHHE «XUMMSD)

Jlnst  popmMupoBaHUS, KOHTPOJS ¥ OIEHKH PE3yJIbTAaTOB OCBOCHHUS
0011e00pa30BaTeNbHON TUCHUILTMHBI « XUMUSD» pa3padoTaHa CHUCTEMa OLIEHOYHBIX
MeponpusTuid, yuuthiBatomas TpeboBanus DPI'OC COO (mpeaMmeTHble
pesyabTaThl) U @I'OC CIIO (0bmue 1 npodeccuoHanbHbIe KOMIETEHIIUN).

BaxxHoit 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CUCTEMBI OLICHUBAHUS SIBIISICTCA
COTJIACOBAHHOCTh OLICHOYHBIX MEPOINPHUATHI U 3alNIAHUPOBAHHBIX PE3YJIbTATOB
oOydenus. Kaxxmoe olieHOYHOE MEpOTPHUATHE HATIPABICHO HAa (OPMUPOBAHUE WU
U3MEpeHUe 3HaHUS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJIbTaTe O0ydeHHUS.

B nucuumnune «XuMHs» K OCHOBHBIM  OLIEHOYHBIM  MEPOINPHUITHIM
OTHOCATCS: 3aJlaHUs B TECTOBOM (popMe, MPAKTUUECKUE 3a/JaHMsI HA COCTaBJICHUE
ypaBHEHHM  peakiui, KiIacCUPUKAMIO W HOMEHKJIATYpy  XUMHUYECKHUX
COCIMHEHMM, pacyeTHble 3ajaud, JabopaTopHble  pabOThl,  MPaKTHUKO-
OpUMEHTHUPOBAHHBIC 3aJaHus (pacdyeTHbIE M TeopeTudeckue). B  mpukiagHbix
MOAYJIIX B Kau€CTBE OLICHOYHBIX MEPOIPHUATHI TAKKE 3alJIAHUPOBAHBI KEWCHI U
y4eOHO-HMCCIICIOBATEIHCKHAE TPOCKTHI.

Peanuzanusi o1eHOYHBIX MEPONPUSITUN MO XMMUU 3allJIAHUPOBAHA B paMKax
TEKYIEro, pyOeKHOro (TEMaTUUYECKOT0) KOHTPOJIS U MPOMEXKYTOUHOU aTTECTallUU
1O AUCITUTIIINHE.

Cucrema OLIEHOYHBIX MEPOINPHUSATUN MO XMMHUM MpEJCTaBiIeHa B MacHopTe
OIICHOYHBIX CpeACTB (Tabmmma 1).



Tabnuua 1. [TacmopT OLIEHOYHBIX CPENICTB MO AUCHUILUIMHE «XuMus» (Bapuant 2)

Ne | Monyas / Pazgen / Tema Pe3yabTat 00yueHust THnbI OLIEHOYHBIX MEPONPUATHH
I | OcHoBHOE conep:kanue
1 |Pa3gen 1. OcHOBBI DopmyMpoBaTh 0a30BbIE
CTPOCHMS BellecTBa MOHSITUA M 3aKOHbI XUMHH
1.1 |Ctpoenue atomoB CocCTaBiIsITh XUMUYECKUE 1. Tect «CTpoeHHE ATOMOB XMMUYECKUX DJIEMEHTOB U
XUMUYECKUX DJIEMEHTOB U |(pOPMYJIbl COETUHEHU B MIPUPOJIa XUMHUECKOMN CBA3NY.
IPUPOAA XUMHUYECKON CBS3HU|COOTBETCTBUU CO CTEIICHBIO 2. 3aa4M Ha COCTABJIEHUE XUMUYECKUX (popMyI
OKHUCJICHUS] XUMHYECKHUX JIByXaTOMHBIX CO€IMHEHUH (OKCUOB, CYJIb(UIOB,
AJIIEMEHTOB, UCXOMS U3 TUJIPUIOB H T.I1.)
BaJICHTHOCTH U
ANEKTPOOTPULIATENBHOCTH
1.2 (Ilepuonnueckuii 3aKk0OH U1 | XapakTepu30BaTh XUMUYECKHe |[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aTaHUS
tabmuua /.M. MenzaeneeBa [3J€MEHTHI B COOTBETCTBHM C UX |HA XapaKTEPU3aLUIO XUMHUYECKUX JIE€MEHTOB:
MOJIOXKEHUEM B NIepHoandeckor |«Mertamnueckue / HeMeTalInyecKue CBOMCTBA,
CUCTEME XHUMHUYECKUX AJIIEMEHTOB [3JIEKTPOOTPULIATENBHOCTD ¥ CPOJICTBO K DJIEKTPOHY
J.1. Menneneesa XUMHUYECKUX JIEMEHTOB B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKHUX 3JIeMeHTOB JI. 1.
MenneneeBa»
2 [Pa3zgen 2. XumMmnueckue CocTaBasiTh ypaBHeHUS U KonTpoabnas pabora




Ne | Moayas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLIEHOYHBIX MEPONIPUATHI
peakuuu cXeMbl XUMH4YeCKUX peakuuid |«CTpoeHUe BellecTBa U XUMHYECKHE Peakuumn»
2.1 |Tumbl XUMUYECKUX CocTaBisTh peakiu 1. 3amauu HA COCTaBJICHHE YPABHEHUN PEaKIIUIi:
peaKumit COEMHEHUS, PA3JI0KECHUS, — COCMHEHUSI, 3aMEILICHHUS, PA3JI0KEeHUs, OOMEHa U
oOMeHa, 3aMeIleHMS, peaKkIuil ¢ y4acTUeM KOMIUIEKCHBIX COeIMHEHUN (Ha
OKHUCJIUTEIBHO- npuMepe TUAPOKCOKOMITJIEKCOB aTFOMUHUS U IIUHKA);
BOCCTAHOBUTENBHBIE PEAKIIUU U |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN C
peakiuu MCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca;
KOMITJIEKCOOOpa3oBaHus (Ha — C y4aCTHEM KOMILUIEKCHBIX COeIMHEHUH (Ha mpuMepe
npuMepe TUAPOKCOKOMILIEKCOB  [TUIPOKCOKOMILIEKCOB IMHKA U aTFOMUHUSA ).
ATIOMHUHUS U [IMHKA) C y4acTheM |2. 3a/laud Ha pacueT KOJUYECTBEHHBIX XapaKTePUCTHK
HEOPraHUYECKHUX BELIECCTB MPOAYKTA PEAKIIMU COCTUHEHHUS; MACCOBOM WU
00BbEMHOM 10U BBIX0J1a MPOAYKTa PEAKIIMU COCAMHEHUS
OT TEOPETUYECKH BO3MOXKHOI0; 00bEMHBIX OTHOIIECHUHN
ra3oB; KOJIMYECTBEHHbBIX XapPAKTEPUCTUK UCXOIHBIX
BEIIECTB U MPOYKTOB PEAKIIUU; MACChI (00BEM,
KOJIMYECTBO BEIIECTBA) MPOJIYKTa PEAKIIUU, €CIIU OJHO U3
BEIIECTB IAHO B BUJE PACTBOPA C ONPEACICHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA
2.2 |DJEeKTpOIUTHYECKAS CocraBiaTh ypaBHEHUSA 1. 3amanus Ha COCTaBIEHUE MOJICKYJISIPHBIX U MOHHBIX

JUACCOIIMaIN U HOHHBIN

XUMHUUYCCKUX pCaKIUH HOHHOI'O

PEaKLHil C yHaCTUEM OKCHJIOB, KHCJIOT, OCHOBAaHHUM U




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

oOMeH

oOMeHa C ydyacThuem
HEOPTaHWYCCKUX BEIICCTB

COJIEW, HOHHBIX PEAKLIUI THIPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHUS KHUCIOTHOCTH CPEIbI.
2. JJabopatopHast padota «Peakiuu ruapoan3a

3 [Pa3gexa 3. CTpoenue u HccaenoBats cTpoeHue u KoutpouabHas padora «CBOMCTBAa HEOPraHUYECKUX
CBOMCTBA CBOMCTBA HEOPIraHUYECKHUX BELIECTB)
HEOPraHN4YeCKUX BeLIEeCTB (BelleCTB
3.1 |Knaccuduxanmus, Knaccugpunuposats 1. Tect «HoMeHknaTypa 1 Ha3BaHHE HEOPTAaHUYECKUX

HOMEHKJIaTypa U CTPOEHUE
HEOPTraHUYECKUX BEILIECTB

HCOPraHNYCCKHC BCIICCTBA B
COOTBCTCTBHH C UX CTPOCHUCM

BEII[ECTB UCXO/IA U3 UX XUMUYECKON (HOPMYJIbI UITU
COCTaBJICHUE XUMUYECKON (hOPMYJIbI UCXOIS U3
Ha3BaHUS BEIECTBA MO MEXTYHAPOTHOMN HITH
TPUBUAIIBHON HOMEHKJIATYPE».

2. 3amaun Ha pacyeT MacCOBOM JTOJIM (MaccChl)
XUMUYECKOT0 3JIEMEHTA (COeAMHEHNS) B MOJIEKYJIe
(cmecn).

3. [IpakTuueckue 3agaHus MO KiIacCuPUKaLUU,
HOMEHKJIAType U XUMHUYECKUM (hopmyiaMm
HEOPTaHWYECKUX BEIIECTB PA3TMIHBIX KITACCOB.

4. IlpakTrueckue 3a1aHus Ha ONPENEIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJIa XUMHUYECKOMN
CBSI3U U TUIA KPUCTAJUIMYECKON PEIIETKH




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

3.2 |Pu3nKO-XUMHUYECKHE VY cranaBnuBaTh 3aBUCUMOCTD 1. Tect «OcOOCHHOCTH XUMHUYECKHUX CBOUCTB OKCHIOB,
CBOMCTBA HEOPTraHUUECKUX |(PU3UKO-XUMUUYECKUX CBOMCTB  |KHCJIOT, OCHOBAHUM, aM(OTEPHBIX TUIPOKCUIOB U
BEIIICCTB HEOPraHUYECKHUX BEIIECTB OT coJieiy.

CTPOEHHUSI aTOMOB M MOJIEKYJI, @ |2. 3alaHUs Ha COCTABJICHUE YPABHEHUN XMMUUYECKUX

TAKXK€ TUMA KPUCTAJUIMYECKON  |[peaKklMil C y4aCcTHEM IPOCTHIX U CIOKHBIX

pelIeTKr HEOPraHUYECKHUX BEIIESCTB: OKCU0B METAJLIOB,
HEMETAIIOB U aM(pOTEPHBIX FJICMEHTOB;
HEOPraHUYECKUX KUCJIOT, OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUIOB, HEOPIraHUUECKUX COJIEH,
XapaKTEePU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOJTyYCHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aITAHUS
Ha CBOMCTBA U MOJYYECHUE HEOPTAHUYECKUX BEIIIECTB.
4. JJabopaTtopHas pabora «CBOMCTBa METAIIIOB U
HEMETAJIJIOB)»

3.3 (IIpousBoAcTBO OO60CHOBBIBATh 3HAYCHUE U [IpakTUKO-OpHEHTUPOBAHHBIE 3aIAHUS TIO COCTABJICHUIO

HEOPraHUYECKUX BEIIECTB.
3Ha4YeHUE U IPUMEHEHUE B
OBITY U Ha IPOU3BOJCTBE

MIPUMEHECHUE HEOPTraHUYECKHUX
BEIIECTB B OBITOBOH U
MIPOU3BOJACTBEHHOM
JICSITEJIbHOCTHU YEJIOBEKA UX
(UBUKO-XUMUYECKUMHU
CBOMCTBaMH

XUMHUYCCKHX pCaKHI/Iﬁ C Y4aCTHUECM HCOPIraHNYCCKUX
BCUICCTB, UCIIOJIb3YCMbIX IJIA UX I/II[GHTI/ICI)I/IKaI_[I/II/I "
IMPOMBIIIJICHHBIX CII0COOO0B IMOJY4YCHUA




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

4 |(Pasgea 4. Ctpoenue u HccaenoBats cTpoeHue u KourpouabHas padora
CBOMCTBA OPraHUYECKUX [CBOWCTBA OPraHMYeCKHX «CTpoeHue U CBOMCTBA OPraHMYeCKHUX BelleCTB»
BelIeCTB BeLIECTB
4.1 |Knaccudukanus, crpoenue |Knaccuduuponathb 1. 3amanus Ha COCTaBIIEHUE HA3BAaHUM OPraHUYECKUX
Y HOMEHKJIaTypa OpraHU4eCKue BELIECTBA B COCIMHEHUH 10 TPUBUAIBHON MIIN MEXKIyHAPOIHOM
OpraHUYECKUX BEIIECCTB COOTBETCTBHMHM C UX CTPOEHUEM  |CHCTEMAaTU4YECKOW HOMEHKIIATYpPE
2. 3ajaHus HAa COCTABJIEHUE MOJTHBIX U COKPAILICHHBIX
CTPYKTYPHBIX ()OpMYJI OpTaHUUECKUX BEIIECTB
OTJEIbHBIX KJIACCOB
3. 3ajauun Ha onpeaeeHne NpocTeie Gopmyibl
OpPraHUYECKON MOJIEKYJIbI, UCXO/SI U3 SJIEMEHTHOTO
cocraBa (B %)
4.2 |CBoiicTBa OPraHMYECKUX  |YCTaHABIMBATH 3aBUCUMOCTD 1. 3agaHus Ha cocTaBIEHUE YPAaBHEHUN XUMUYECKHUX

COE€IMHEHUN

(I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX CBOMCTB
OpPraHUYCCKHUX BCIICCTB OT
CTPOCHHUSA MOJICKYJI

pEeaKIuil ¢ y4aCTUEM OPraHMYECKUX BEILIECTB Ha
OCHOBAHUHU UX COCTaBA U CTPOEHUS.

2. 3ajjaHus Ha COCTaBJIEHNUE YPAaBHEHUI XUMUYECKHUX
pEeaKInil, WUTFOCTPUPYIOIIMX XUMHUYECKUE CBOMCTBA C
YYETOM MEXaHU3MOB MIPOTEKAHUS JAaHHBIX PEaKUi U
T€HETUYECKOM CBSI3U OPraHUUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB

3. PacueTHbIe 3a1a4u IO YPABHEHUSAM PEAKLIUN C




Ne | Moayas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLIEHOYHBIX MEPONIPUATHI
y4aCTUEM OPTaHUYECKHUX BEIIECTB.
4. JlJabopatopHast padota «IlonmyueHue sTusieHa u
V3y4E€HUE €r0 CBOUCTB)

4.3 |Opranuueckue BemniectBa B |OOOCHOBBIBaTh 3HAUCHUE U [IpakTUKO-OpHUEHTUPOBAHHBIE 3a/IaHUS TIO COCTABJICHUIO
KU3HEICATCIHLHOCTH MIPUMEHECHUE OPTAaHUYECKUX XUMHYECKUX PEaKIUi ¢ y4aCTHEM OpPraHUYECKUX
yenoBeka. [Ipon3BoACTBO U |BElIECTB B OBITOBOU U BEIIIECTB, UCIIOJIB3YEMBIX JIUII UX WJSHTU(UKAIIUN B
MIPUMEHEHHUE OPTaHUYECKUX |TTPOU3BOACTBEHHOM OBITY Y IPOMBIIIICHHOCTH.

BEIIICCTB B JIeSITEILHOCTH YEJIOBEKA X
MPOMBIILJICHHOCTH (UBUKO-XUMUYECKUMHU
CBOMCTBaMH
S |Pa3gea 5. Kunernueckue |HMccienoBaTrb paBHOBeCHE H KourpouabHas padora
U TepMOAUHAMUYECKHE CKOPOCTh XUMHMYECKHX «CKOpoCcTh XUMHYECKOH peaknuy U XuMHYecKoe
3aKOHOMEPHOCTH peakumii pPaBHOBeCHE»
NMPOTEeKAHUSI XUMUYECKHX
peakuui

5.1 |Kunernueckue HccnenoBaTh BIUSIHHE 1. JTaGopatopHas paboTa Ha BEIOOD:

3aKOHOMEPHOCTH KOHIIEHTpAaIuU pearupyomux  |— «OnpeaeneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMHU OT

MPOTEKAHUSI XUMHYECKHUX
peakumit

BEILIECTB U TEMIIEPATyPbI HA
CKOPOCTb XMMHUYECKUX PEAKLIAN

KOHIICHTPALIUU PEATUPYIOIIMX BEIIECTBY;
— «OmnpeneneHue 3aBUCUMOCTHA CKOPOCTH PEAKIUU OT
TEMIIEPATYPBD».




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

2. IIpakTUKO-OPUEHTHPOBAHHBIE TEOPETUYECKUE 3aTaHUS
Ha aHanu3 (aKTOPOB, BIMSIONIMX Ha U3MEHEHUE
CKOPOCTH XMMHUYECKOHN peaKuu

5.2 |TepmoauHamMu4eckue Hccnenosarts BaussHUE 1. 3agaun Ha pacyeThl TEMIOBBIX 3HPEKTOB XUMUUECKUX
3aKOHOMEPHOCTHU M3MEHEHHUS KOHLIEHTPALNU peakiuii ¥ onpeieJIeHue TUIa peakuu (Mo TErJI0BOMY
POTEKAaHMS] XUMUYECKUX  |BELIECTB, PEAKIIUU CPEBI U s dexTy: 3K30- U SHTOTEPMHUUECKUE).
peakuuii. PaBHoBecue TEMIIEpPATypPbl Ha CMEILIICHUE 2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJJaHUS HA
XUMUYECKUX PEAKIIUM XUMUYECKOTO PAaBHOBECHS npuMeHnenue npuHuumna Jle-Illatense g HaXOXKIECHUS

HaIlpaBJIEHUs] CMELICHUS PABHOBECUS] XMMHYECKOM
peaklMy U aHajau3 (PAKTOPOB, BIUSIOIIMX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS.
3. JJaboparopHas pabota «M3ydenue BIusiHus
pa3nuYHbIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO
PaBHOBECHSD»
6 |Pa3gea 6. lucnepcHbie HccaenoBath TUCNIEPCHBbIE KonTpoabnasi pabora no reme «/[ucnepcunie
CUCTEMbI CHCTEMBI CUCTEMbI»
6.1 |[ducnepcHble CUCTEMBI U PaznuyaTh ucTUHHBIE pacTBOPHI, |1. 3agaun Ha NPUTOTOBIEHUE PACTBOPOB.

(baKkTOpBI UX YCTOWIMBOCTH

KOJUJIOUIHBIE PACTBOPBI U

rpy0oaucnepcHble CUCTEMBI Ha

OCHOBE XUMHUYECKOTO
HKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUETHHIE 3a/IaHUS HA
JUCTIEPCHBIC CUCTEMBI, HCTIOb3YEMbIE B OBITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTH YEIOBEKA.

10




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

6.2 |HccrnenoBaHue CBOWCTB UccnenoBath Gpusnko- JlaGoparopnas paboTta (Ha BBIOOD):
JUCTIEPCHBIX CUCTEM XUMHUYECKHE CBOMCTBA — IIpuroToBiieHre pacTBOPOB;
pa3IUYHBIX BUJOB AUCTIEPCHBIX |— McciiemoBanue AUCTIEPCHBIX CUCTEM.
CUCTEM
7 HUccaenoBats cBOMCTBA
Pasznes 7. KauecTBeHHbIC
OPraHN4YeCcKHX U
peaKkuuu 00HApYKeHHU S
HEOPTraHMYeCKHUX BeIeCTB ¢
OPraHNu4YecKux U
HCIO0JIb30BAHHEM
HEOPraHN4YeCKUX BellecTB .
Ka4eCTBEHHBIX peaKIuii
7.1 |OOHapyxeHue HccnenoBaTh kKa4eCTBEHHBIE 1. JJaboparopHas padota (Ha BEIOOD):
HEOPraHUYECKUX KAaTUOHOB |pEaKIMU HEOPTaHUYECKUX — AHanmTHYECKUE peakuu KaTuoHoB [-VI rpym;
Y aHUOHOB BEILECTB — AHaIUTUYECKUE PEAKIIUN AHUOHOB.
2. IIpakTrueckue 3a1aHUs Ha COCTABIICHUE YPAaBHEHUN
peakiuii ooHapykeHus KatnoHoB [-VI rpymnm u
aHUOHOB, B T.4. B MOJIEKYJISIPHOU U MOHHOM (popmax.
7.2 |OOHapyxeHue HccnenoBath KaueCTBEHHBIC 1. JTaGopatopHas padota (Ha BEIOOD):

OPraHUYECKUX BEIIECCTB
OTAEIBHBIX KJIACCOB C
HCIOJIF30BAHUEM
Ka4E€CTBEHHBIX PEAKIUN

pPCaKI OPraHUICCKUX
COGI[I/IHGHI/II\/'I OTACIBbHBIX KJIaCCOB

— KauecTBEeHHBIE pEaKIMU HA OTAEIIbHBIEC KIIACCHI
OpPraHUYECKUX BELIECTB;

— KauecTBEeHHBIN aHAJIN3 OPTaHUYECKUX COEAMHEHUN 10
(yHKLIHMOHATIBHBIM IPYIIIIaM.

2. IIpakTryeckue 3a1aHusl HA COCTABIICHHE
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Ne | Monyas / Pasnen / Tema PesyabTar 00yuyeHust THnbI OLIEHOYHBIX MEPONIPUATHH
KAueCTBEHHBIX PEaKIUi OOHAPYKEHUSI OPTaHUYECKUX
COCIMHEHUN
II | Ipo¢eccnoHaIbHO-OPUEHTUPOBAHHOE CO/IepP:KaHKe (CoAepKAHNE IPUKJIATHOI0 MOTYJIS)
8 [|Pazgen 8. OueHnBathb NOCJIeACTBUA 3ammuTa Keiica (¢ yuerom Oyayuiei
Xumus B ObITY 1 OBITOBOW M MPOM3BOACTBEHHOI1 (MPOodeccCHOoHAIBLHOM AeSITeJIbHOCTH)
NMPOU3BOJACTBEHHOM NesITeJIbHOCTH YeJI0BeKa ¢
AeITeJIbHOCTH YeJIOBEKA  |MO3MIUI IKOJIOTHYeCKOM
0e30macHOCTH
Xumusi B ObITY U O1neHUBaTh MOCTIECTBUS Keiic (c yueroMm Oyayiei npodheccCuoHAIbHOM
IIPOU3BOJICTBEHHOMN OBITOBOI M MPOU3BOJICTBEHHON  |IESITEIbHOCTH)
NEATEIIbHOCTH YEJI0BEKa JIEATEIIbHOCTH YEJIOBEKA C Bo3MOXHBIE TEMBI KEUCOB:
MO3UILNHN YKOJIOTHYECKOMN 1. IloTeruienue KiiuMaTa U BEICBOOOIKIEHHE Ta30BbIX
0e30macHOCTH TUAPATOB CO JTHA OKEaHa.
2. bynymue matepuasl Ui aBUa-, MalllMHO- U
pUOOPOCTPOECHHUS.
3. HoBble maTepuansl 1151 COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PAaCTUTEIILHBIX MPENapaToB
9.1 |Pa3nexn 9.1. UccaenoBanme |UHTEpnipeTHpoBaTh 3amura yueOHO0-HCCJIe10BATEIbCKOI0 MPoOeKTa (¢

M XUHMHUYECKHUH aHaAJIn3

XMMHUYE€CKHUE IMMPOLHECCHI U

yueToMm Oyayuueii npogecCHOHAIBLHOM 1esITeJIbHOCTH)
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Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

00beKTOB OHOChepsl

siBJIeHUs B Ouocgepe

9.1.1

OcHOBBI 1abopaTopHOU
NPaKTHKH B
npodecCHOHATBHBIX
nabopaTopusx

BBIMONTHATS NOJTHBIN LUK
AKCTIIEPUMEHTAIILHOTO
UCCJIEIOBAHMS C COONIOCHUEM
npaBui 0€30MacHOT0 0OpaIeHus
C BEIIECTBAMU U JIAOOPATOPHBIM
o0opynoBaHUEM

1. JTaGopatopHas pabota «OcHOBBI 1aOOpaTOPHOI
MIPAKTHUKH.

2. TunoBwI€ pacyeTsl 1O TEMATUKE PKCTICPUMEHTA.

3. 3a1auM Ha BBIYUCIICHUE CPEIHETO 3HAUCHUS
AKCTIICPUMEHTAIbHBIX JAHHBIX, TIOTPEITHOCTH.

4. pencraBieHue pe3ybTaTOB HKCIIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpa@uk, OTYET, TOKIA,
Mpe3eHTaLs).

9.12

XUMUYECKHUM aHaIU3 MPoo
BOJIBI

HcciaenoBats XUuMHUYEeCKU
cocTaB MpoO BOJIbI

1. Tect «CBoOMCTBA U COCTaB BOIBIY.

2. 3aganne « XMMHUYECKHUI COCTaB BOJIbI, TUIT BOJIBI 1
CrocoObl ee MMPUMEHEHUs» (C UCIIOIH30BAaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3a/IaHUS
Ha COCTaB BOJIBI M CITOCOOBI BRIPAXKEHUS KOHIICHTPAIIUHA H
nepecyeT KOHIEHTpAIui (C UCIOJIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJabopaTtopHast paboTa Ha BHIOOD:

— OuncTKa BOJBI OT 3arps3HEHUNT;

13




Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

— Onpenenenne pH BOabI 1 €€ KUCTOTHOCTH;
— OnpenenexHue KECTKOCTH BOJIBI M CIIOCOOBI €€
yCTpaHEHUsI

9.13

XUMHUYECKUN KOHTPOJIb
Ka4yecTBa IPOAYKTOB
IIATAHUSA

HccaenoBath XUMHUYECKUN
COCTaB MPOAYKTOB MUTAHUS

1. Tect «Oprannueckre 1 HEOPraHUYECKHUE BEILIECTBA,
BXOJISIIIAE B COCTaB MPOYKTOB TUTAHUS.

2. [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHUS T10
KYJINHAPHOM T€MaTHKeE.

3. JlabopatopHas pabota (Ha BBIOOD):

— OOHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUS;

— WccnenoBanre mpoAyKTOB MUTAHUS HA HATHIUE
YTIEBOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaIH4INe
YTJIEBOJIOB (KpaxMall, IIi0Ko03a, caxapo3a)

9.14

XUMHUYECKHUM aHAIU3 MPOo
TIOYBEI

HccaenoBath XUMHUYECKUN
COCTaB MPOO MOYBHI

1. Tect no TeMe « XMMUYECKUIN COCTaB HEOPTAHUYECKHUX
Y OpraHUYeCcKuX yJI00peHu».

2. 3ananne «B3anMoCBsA3b COCTaBA MOYBBI, TUII TOYBBI U
€€ Ha3HAYCHUN».

3. JlabopatopHas pabota (Ha BBIOOD):

— OOHapyXeHUE HEOPraHUYECKHUX MPUMECEl B podax
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Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

MOYBHI;
— Onpenenenue pH BogHOM
BBITSDKKH TTOYBBI, €€ KUCIIOTHOCTH U IIEJIOYHOCTH

9.1.5

UccaenoBanme 00bEKTOB
ounochepsl

HccaenoBatbh XUMHUYECKUN
cocTaB 00bEKTOB OHOC(hephl Ha
pUMepe MPOTYKTOB TTUTAHHUS,
BOJIbI U TIOYBBI

VYuebHo-Hccien10BaTeIbCKUIM MPOEKT B 00J1aCTH
Hccie0BaHusl 00bEKTOB OMOChephI.

Bo3MoskHbIE TEMBI TPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIBHOM BOJBI U
PEKOMEHAAIUU T10 €€ UCIIOIb30BAHUIO.

2. HccnenoBanue pa3pymaromero J1eMCTBUS IPUPOIHON
BOJIbI HA CTPOUTEIIbHBIE MaTEPHUAIIBI.

3. CocTaBieHue NMpoeKTa [IBETHUKA/Oropoja/caaa B
3aBUCHUMOCTH OT COCTaBa MPOAHAIU3UPOBAHHBIX MOYB.
4. CocraBiieHne cOanaHCUPOBAHHOT'O MEHIO Ha JIEHb
(Hememnto) B 3aBUCUMOCTH OT COJICPKAHUS XUMUIECKUX
MaKpoO U MHUKPO3JIEMEHTOB B MPOAYKTAX MUTAHUS.

5. UccnenoBanue KauecTBa MATHEBOU BOJBI.

6. UccnenoBanue npod BOIOIPOBOJHOM BOJIBI HA
npeaMeT yCTpaHEHUS )KECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIbI B
CEJIbCKOXO3SIICTBEHHOM €SI TEIbHOCTH
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Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

9.2 |Pa3gen 9.2. Ucciienosanue |UuTepnperupoBarhb YueOHO-uCC/Ie10BaTEIbCKUN MPOEKT (C y4eTOM
U XUMHYECKHH aHAIH3 XHMHYECKHUE NMPouecchbl H Oyayuei npogeccHoHaIbLHOM AeATEJIbHOCTH)
00bEKTOB TexHOChepHhI SIBJICHUS B TeXHoOC(pepe
9.2.1 |OcHOBBI J1aOOpaTOPHOU BbINONHATH NOTHBIN LUK 1. JIabopatopHas pabota «OCHOBBI 1a0OpPATOPHOIA
IIPAKTUKHU B DKCIIEPUMEHTAIILHOTO IIPAKTUKW.
po¢heCcCUOHATIBHBIX uccienoBanus ¢ codmogeneM 2. TumoBsle pacueTsl 10 TEMATUKE SKCIIEPUMEHTA.
nabopaTopusx npaBui Oe3omacHoro oopaienus|3. 3aaaun Ha BEIYUCICHUE CPEIHETO 3HAUCHUS
C BEILlECTBaMU U JJAOOPaTOPHBIM |IKCIIEPUMEHTAIbHBIX TaHHBIX, TOTPEUTHOCTH.
o0opynoBaHuEM 4. IIpencraBneHue pe3yabTaToB IKCIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpa@uk, OTYET, TOKIIA,
Mpe3eHTaLs).
9.2.2 | Xumnueckuil ananus npo6 |MccnenoBate XuMudecKui 1. 3agaum Ha ompeneIeHNe METAIIOB, HEOPTraHUYECKUX

TEXHHUUYCCKOMN BOJIbI

COCTaB MPOO TEXHUUECKON BOIBI

AHUOHOB Y OPTaHMYECKUX BEIIECTB B TEXHUYECKOU BOJIC
pa3HOro Ha3HAYCHUS.

2. IIpakTHKO-OpHEHTUPOBAHHBIC TCOPETUUSCKHUE 33/ TaHHS
Ha COCTaB BOJIBI M CITOCOOBI BRIPAXKEHUSI KOHIICHTPAIIUHA U
repecyeT KOHIICHTPaLMi (C UCIOJIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKHUIN COCTaB TEXHUUYECKOM BOJIbI,
THUII BOJIBI ¥ CITOCOOBI €€ MPUMEHEHUS» (C
HCIIOJIb30BaHNEM HOPMATUBHBIX JIOKYMEHTOB).
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Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

4. JIabopaTtopHas padota (Ha BIOOD):
— Onpenenenre XJIOPHIOB METOJAOM TUTPOBAHUS B
TEXHUYECKOHN BOJE;

- OHpC,ZICJICHI/Ie ’)KECTKOCTH TEXHUYECKOMN BOJAbI MCTOJIOM

TUTPOBAHUA

923

XUMHUYECKUN KOHTPOJIb
Ka4yecTBa BO3/yXa

HccnenoBars conepxkanue
YIJIEKUCIIOTO Ta3a B BO3yXe

1. Tect mo TeMe « XMMUYECKHI COCTaB aTMOC(EPHOTO
BO3JIyXa U BO3JIyXa paboueii 30HbI».

2. [IpakTHKO-OpUECHTUPOBAHHBIC 33JIaHUS Ha
XUMHUYECKUI aHAIN3 COCTaBa BO3IyXa.

3. JIaboparopHas padota «OnpeaeneHue coaepKanus
YTJIEKHUCIIOTO Ta3a B BO3/IyXE

MTOMETICHHS KCITPECC-METOIOM
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Monyas / Pazgen / Tema

PesyabTar 00yuyeHust

THnbI OLIEHOYHBIX MEPONIPUATHH

924

XUMHUYECKHUI aHaIU3 MPoo
MaTepPHaIOB CTPOUTEIILHO-
pecTaBpallMOHHOU
NEeSTENBbHOCTU U JU3aiiHa

UccnenoBath npoOs
MAaTEPHUAIOB CTPOUTEIIHHO-
peCTaBpallMOHHOU JEATEIbHOCTH
U Tu3aiiHa

1. ITpakTUKO-OpUEHTUPOBAHHBIE 3aTAHUS 10
XUMHUYECKOMY aHaJIM3y IPOO0 MaTepUasioB CTPOUTEILHO-
peCTaBpallMOHHOW JEATEIBHOCTH U IU3alHAa.

2. JIabopatopHas padota (Ha BEIOOD):

— W3roToBnienue kpacok (1moadop MUrMeHTOB U
CBSI3BIBAIOIIMX BEILIECTB);

— HUccnenoBanrie CBOMCTB BSIKYIIMX BEIIECTB HA
puMepe Turca

9.2.5

HUccnenoBanue 00bEKTOB
TeXHOC(epbI

HccaenoBaTh XUMHYECKUN
COCTaB O0BEKTOB TEXHOC(EPHI
Ha MPUMEPEe TEXHUYECKOU BOJIbI
¥ MaTepUajioB CTPOUTEILHO-
pEeCTaBpaIllMOHHOM ESITEILHOCTH
U JU3aiHa

VY4eOHO-ucCe10BaTeNbCKUI MPOEKT B 00JaCTH
UCCIIEIOBaHMS 00bEKTOB TEXHOC(HEPHI.

Bo3MokHBIE TEMBI IPOEKTOB:

1. KoHTposb kauecTBa TEXHUIECKOW BOABI Pa3HBIX BHIOB
B cooTBeTCTBUU ¢ MeTtoaukamu 1o 'OCT.

2. Co3nlaHue N1EeKOPATUBHON IITYKATYPKH.

3. I[TurMeHThI B U3AETUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pylaroniero A1eUCTBUs BOAbI Ha
CTPOUTENHHBIC MATEPHUATIBL.

5. OueHka cocTosiHUS BO3/lyXa paboyei 30HbI
CTIeIMANTUCTa (TEXHOJIOTa, CTPOUTENS U T.II., C YIETOM
obsactu nMpohecCUOHATBHOU IESITEILHOCTH) B
COOTBETCTBUM C HOPMAaTUBHBIMH JIOKyMEHTaMHU
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2. OneHo4HbIe CpeaCcTBA 0 AUCHHUILIMHE « XHMHA»

2.1. OuneHoYHbIe CpeACTBA TEKYLIEro KOHTPOJSA MO AMCUHMILIMHE
«XuMHUA»

Texkymuii KOHTPOJb pPE3yJbTaTOB OOYYEHUST MOXKHO OCYIIECTBIIATH
pa3IUYHBIMM METOJAMU M C TOMOILIBIO PA3JIUYHBIX OLIEHOYHBIX cpeAcTB. [lo
JUCHUIUIMHE «XHUMHS» B Kau€CTBE CPEACTB TEKYIIErOo KOHTPOJIS MPUMEHSIOTCS
BOIIPOCHI JIJIs1 OPraHU3ALMU YCTHOTO U MUCBMEHHOTO OIIPOCA, CUCTEMBI 3a/IaHUI B
TEeCTOBOM (hopme, 3a1aull U YNPaXKHEHUs, IPAKTUKO-OPUEHTUPOBAHHbBIE 3aJJaHUS
(TeopeTuyeckue, pacyeTHbIE, CUTYallMOHHbIE), JJabopaTOpHbIe pabOTHl U Apyrue
OLICHOYHBIE MeponpusTus. Huke npuBeneM npumMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucremsbl 3a1aHHH B TeCTOBOM opme

Cucrtema 3amaHuvii B TeCTOBOM (opMe — 3TO cojepKaTelibHash CUCTEMa,
OXBAaTbHIBAIOIIAsI B3aMMOCBS3aHHbIE 3JIEMEHTHI 3HaHUU. B oTiauyme oT TecToB, B
CUCTEMAX 33a/IaHUI BEPOSITHOCTh MPABUIIBHOIO OTBETA HA MOCIEAYIOIIEE 3aJaHue
MO>KET 3aBUCETh OT BEPOATHOCTHU IPABWJIBHOIO OTBETA HA IIPEABIAYIIUE 3aJaHNU.

Jlis TOoro 4troObl HAa OJHOM COJEPXKATEIbHOM MaTepuajie MOKHO ObLIO
COCTAaBUTh HECKOJBKO BAapUaHTOB TECTa, KOHCTPYUPYIOT O0a3y 3amaHuil B
TecTOBOM (popme. Ecim ecTb KOMIBIOTEPHBIE MPOrPaMMbl T€HEPALIMH TECTOB, TO B
porpaMmy CO3JaHusl TeCTa BBOJUTCA 0a3a, BKIIOYAIOLIas B ceOsl mapajuieibHble
N0 COACPKAaHUIO U TPYAHOCTH BApPUAHTHI OJHOTO M TOTrO K€ 3adaHus. ITO
O3HAYyaeT, 4YTO NpOBEpKa 3HAHUS MPU3HAKOB, CBOWMCTB, cOCTaBa, (QYHKUIUN
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHA Ha 0a3e OJHOTO U TOTO Ke
3aJJaHusl, MEHSIOLEr0 B CBOEM TEKCTE TOJBKO HA3BaHHUE 3TUX OOBEKTOB. OTH
3aJjaHus Ha3bIBAIOT (PACETHHIMHU, T.€. UMEIOIIMMHU IEPEMEHHBIEC FTIEMEHTHI.

[IpuBenemM mpuMep CHCTEMBI 33JaHUIl B TECTOBOM (opMme, BKIIOYAIOIIEH
(baceTtHble 3a1aHus ((paceThl B 3aJaHUU 3aKJIIOUYEHBI B (DUTYpHBIE CKOOKN).

Ha3zBanue tembl Tema 1.1 «CTpoeHrEe aTOMOB XUMUYECKUX
AJIEMEHTOB U NIPUPOJA XUMUYECKOU CBSI3H»

Pesynbrat oOyuenus: | CocTaBisTh XUMHUYECKUE (HOPMYJIbI COCTMHEHUN
B COOTBETCTBUHM CO CTEHEHBIO OKHUCIICHHUS
XUMUYECKUX AJIEMEHTOB, UCXOMS U3 BAJICHTHOCTH
U AJIEKTPOOTPULIATEILHOCTH

OO011e KOMIIETEHIINN OK 01
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Bri0epuTte 01MH NpaBUJIbLHbIH OTBET:

1. Atomel C 1 Si uMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B sI/Ipe

b) sHeprernueckux ypoBHen

B) snekTpoHOB Ha BHEITHEM SHEPIETUYECKOM YPOBHE

I') anexkTpoHOB

2. B pany xumuueckux snemeHToB Li-Be—B—C meramnnueckue cBoiicTBa:

A) ycunmBaroTcs

b) ocmaGeBaroT

B) He mensitoTcst

[') U3BMEHSI0TCSI TEPUOIUUECKU

3. K s-anemeHnTaMm OTHOCHTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenrHeHus aTOMOB o]l HoMepoM 11 u 17 oOpasyercs BelecTBo
C XUMUYECKOU CBSA3BIO:

A) noHHOM

b) xoBaseHTHOM MONSPHOM

B) xoBaneHTHON HEMOIsIpHOI

') MeTaimnueckoit

5. {KOJIHWYECTBO DJICKTPOHOB B AaTOME; KOJHMYECTBO HHEPreTUUECKUX
YPOBHEH; KOJWYECTBO HJIEKTPOHOB HA TOCJIECIHEM DSHEPreTUYEeCKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMEpy neproja

b) Homepy rpynimsl

B) nopsinkoBomy HOMEDPY

6.{xmopuny Oapusi, aJiMa3y, aMMHaKy, CEpHOI KHUCIOTE } COOTBETCTBYET

A) MOHHAsI XUMHUYECKasl CBS3b

b) koBaneHTHas MOJsipHAs XUMHUUYECKas CBS3b

B) xoBaneHTHast HEMOJISIpHAS. XUMUYECKas CBSI3b

7. {cBs3b, 00pa30BaHHAs 3a CUET 00pa30BaHUs OOIIKX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHas 3a cueT 0000IEeCTBICHUS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b,
oOpa30BaHHAas 32 CUET INEKTPOCTATUUECKUX CUJI MPUTSKEHUS | HAa3bIBAETCA

A) noHHOM

b) Metaimuueckoit

B) xoBaneHTHOU
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8. {B MopsaKe BO3pacTaHUs METAJUTMUYECKUX CBOWUCTB; B TIOPSIKE YOBIBAaHUS
paauyca aTOMOB; B IMOPSJIKE BO3PACTAHUS KHUCIOTHBIX CBOMCTB JIETYYHX
BOJIOPOJIHBIX COCIMHEHUH | 3JIEMEHTHI PACTION0KEHBI B PSIAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL, I

9. Kakoe u3 cyxaeHuit BepHo aJis 35ieMeHToB { VA rpynisl , [VA rpymisl,
IA rpymmsl}

A) obmas hopmyna eTydero BogopoaHoro coeauaeruss RH4

b) He oOpa3yroT neTyunx BOJAOPOIHBIX COSAMHEHUI

B) 110 3aBepiiieHust SJHEPrETUYECKOTO YPOBHS HE XBATaET TPEX AJIEKTPOHOB

10. Cpenu BemiecTB, ykazanubix B psaay {NHs, O,, HCI, SO,; CaO, HNO3,
Cl12, CO2; H2S504, HI, CuCl2, CH4, NH3} konu4ecTBO COeAMHEHU ¢
KOBAQJICHTHOM NOJISIPHOU CBSI3bI0 PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumudeckas CBA3b B MOJIEKYJIaX {030HA U XJIOPUA KaJIbIIUsI; CEPHOU
KHUCJIOTHI ¥ XJIOPUJa aMMOHUSI; CEPHOM KHUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJspHAs U MIOHHAS

b) koBaneHTHas MoysipHasi U KOBAJICHTHAsI HEMOJsIpHAas

B) koBasieHTHas HEMOJSIpHASI U UOHHAS

Kak BUIHO M3 MPUBENEHHOTO MpUMepa, Kaxaoe (paceTHoe 3aJaHue MOXKET
OBITh TPEOOpPa30BaHO B HECKOJBKO PA3IMYHBIX BAapUAHTOB OJJHOTO 3aJaHUS
TecToBOM cuctembl. [lpu opraHuzanuu aBTOMAaTU3UPOBAHHOIO TEKYILETO
KOHTpOJISI TOSBJISIETCS BO3MOXKHOCTH T'€HEpaluu OOJIBIIOr0  KOJHWYECTBa
BapUAHTOB TeCTa, MpPU OTOM 3aJlaHusl, TMOJy4YeHHble u3 (Qacera, OyayT
MapajuieNIbHbI 10 COACPKAHUIO U TPYIHOCTH.

2.1.2. [IpakTHyecKkue 3aIaHUs M 3a1a4U

[IpakTueckue 3aJaHus M 3aJa4d, 4YacTO HCHOJIb3yEMbIE B KadeCTBE
JUJAKTUYECKUX CPEJCTB B €CTECTBEHHOHAYYHBIX IUCIMIUIMHAX, TAKXKE MOTYT
ObITh (paceTHhIMH. BO3MOXXHO NpUMEHEHWE 3aJad C BapWaHTAMH OTBETA IS
ya00CTBa OpraHu3aliid aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTuyeckue 3aaHus U 3a7a4 IPEJACTaBICHBI B pa3/iesax:

1. OcHOBBI CTpPOEHHMS BemIeCTBA — 3aayd HA COCTABJIEHUE XUMHUYECKUX
dbopMys1 IBYXaTOMHBIX COEIMHEHUN (OKCUOB, CYIb(UIOB, TUIPUAOB U T.II.).

2. XuMHYeCKHe peaKkiuu

2.1. 3agayu Ha cCOCTaBJIEHUE YPAaBHEHUI PEaKIMil: COCIMHEHUS, 3aMEIICHUS,

pa3lioxKeHUs,, OOMEHAa M PEeaKlUid C y4yacTUEeM KOMIUIEKCHBIX COEIUHEHHU (Ha
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npUMEpe TUIPOKCOKOMIUIEKCOB  QIOMHUHUSI W IIMHKA); OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMl C UCIOJb30BAHUEM METOAA BJIEKTPOHHOIO
OajaHca; C  y4yacTHeM  KOMIUIEKCHBIX  CO€AUMHEHUM (Ha  mpuMepe
TUAPOKCOKOMITJIEKCOB ITUHKA U QJIFOMUHMUS).

2.2. 3aaun Ha pacyeT KOJIUYECTBEHHBIX XapAKTEPUCTUK MPOAYKTa pPEaKLIUU
COCJIMHEHHUS; MAacCOBOW WJIM OOBEMHOM JI0MIM BBIXOJAa MPOJIYKTa peaKuuu
COCJIMHEHUSI OT TEOPETHUYECKHM BO3MOXHOTO; OOBEMHBIX OTHOUICHUN Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOAHBIX BEUIECTB M MPOAYKTOB PEAKIINU;
Macchl (00bEeM, KOJMYECTBO BEIIECTBA) MPOJYKTa PEaKIWU, €CIH OJHO U3
BEIIECTB JAaHO B BHJAE pPacTBopa C OINPEACICHHOM MacCOBOM JOJIEH
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3amaHMs Ha COCTAaBJICHHUE MOJIEKYJSIPHBIX M HOHHBIX PEAKIUN C
Y4aCTUEM OKCHUJIOB, KUCJIOT, OCHOBAHUW WU COJIEW, MOHHBIX PEAKIIMUA TUAPOJIN3A
COJIEH, YCTAaHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIBI.

3. CTpoeHue U CBOMCTBA HEOPTAHUYECKHUX BELIECTB

3.1 3agaum Ha pacuer MaccoBOM JOJIM (Macchl) XMMHUYECKOIO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIEe (CMECH).

3.2. [IlpakTuueckue 3agaHus MO KilacCU(UKAIMM, HOMEHKIATYpe H
XUMUYECKUM (hopMysiaM HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTuueckue 3alaHUd Ha ONPEACICHUE XUMHYECKOW AKTUBHOCTHU
BEILIECTB B 3aBUCHMOCTH BHJA XUMUYECKOW CBSI3W M THUIA KPUCTAINIMYECKOU
PELIETKH.

3.4. 3agaHus HA COCTABJIEHUE YPABHEHUN XUMHYECKUX PEAKIUN C y4aCTUEM
MPOCTBIX U CIIOKHBIX HEOPTraHUYECKUX BEUIECTB: OKCUJIOB METAINIOB, HEMETAJLJIOB
1 aM(pOTEPHBIX DJIEMEHTOB; HEOPTAHNIECKUX KHUCIOT, OCHOBAHHUHN U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKUX COJICH, XapaKTEepU3YIOIIMX HX CBOKMCTBA H
CHOCOOBI MOTYYEHUS.

4. CTpoeHue U CBOWCTBA OPraHUYeCKHUX BelleCTB

4.1. 3amaHus Ha COCTABJICHUE HA3BAaHUW OPraHUYECKUX COCIUHEHUH MO
TPUBUAIIBHON WJIM MEKIYHAPOJIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3amanusi Ha COCTABJEHUE TOJHBIX M COKpPAIIEHHBIX CTPYKTYPHBIX
(opMyJ OPraHMYECKUX BEIIECTB OTAECIbHBIX KJIACCOB.

4.3. 3agaun Ha omOpeneJeHuEe MpocTerel QopMysbl OpraHUYECKOM
MOJIEKYJIbI, UCXOISl U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3ajaHus Ha COCTABJIEHUE YPABHEHUN XUMHUYECKUX PEAKIUN C yYaCTUEM
OpraHUYECKUX BELIECTB HA OCHOBAHUU X COCTaBa U CTPOEHUS.

4.6. 3amaHMs Ha COCTAaBJICHUE YPABHEHUN XHUMHUYECKHX PpEAKIHUM,
WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA C YYETOM MEXAHU3MOB MHPOTEKAHUS

JaHHBIX peaKuHﬁ U TEHETUUYECKON CBS3HU OpraHM4YCCKHUX BCHICCTB PA3HbLIX
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KJIACCOB.

4.7. PacueTHbIe 3a1a4M IO YPABHEHUSIM PEAKIUN C yYaCTHEM OPTaHUYECKHUX
BEIIECTB.

5. KuHeTn4ecKkue U TEPMOJAUHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTEeKAHUS
XHUMHYECKUX peakuni

5.1 TlpakTudeckue 3aaHusgd Ha OLIEHKY M3MEHEHMS CKOPOCTH XMMHUYECKOH
pEaKIMu M HaIpaBJICHUS CMEIIECHUS PABHOBECHUS C UCIIOJIb30BAHUEM IPUHLIMIA
Jle-Illarenbe.

5.2 3amaun Ha pacyeThl TEIIOBBIX A()PPEKTOB XUMHUUYECKUX PEAKIUA H
ompejAeneHUe TUMa  peaknuu (Mo TerwioBoMy  3pdekTy: IK30- U
SHAOTEPMUYECKUE).

6. IucnepcHbie cUCTEMBI

6.1. 3agaun Ha TPUTOTOBJIEHUE PACTBOPOB.

7. KauyecTBeHHbIe peaklMd OOHAPY:KeHUS] OPraHMYeCcKHuX M
HEOPraHMYeCKHUX BellecTB

7.1. IlpakTuueckue 3aJaHus Ha COCTABJICHUE YpPaBHEHUN peakuui
oOHapyxeHHuss KatnoHOB [-VI rpymm u aHWOHOB, B T.4. B MOJICKYJISAPHOU U
MOHHOU (popmax.

7.2. lIlpakTHueckuwe 3aJaHusi HA COCTABICHUE KAYECTBEHHBIX pEaKIui
OOHapy»XEHUsI OPraHUYECKUX COCTUHECHUM.

9.1. UccnenoBanue U XMMHUYECKHA aHAJIN3 00bEKTOB OHOC(hepbI

1. TunoBsie pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCJIEHUE CPEAHEr0 3HAYEHHSI SKCIEPUMEHTAIbHBIX
JTaHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHMMHUYECKHH COCTaB BOJbLI, THI BOJLI M CIIOCOOBI ee
MPUMEHEHUS» (C UCII0JIb30BAHHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananue «B3auMoCBs3b COCTaBa MOYBbI, TUI TTOYBHI U €€ HA3HAYEHUS.

9.2. UccneqoBaHue 1 XMMUYECKMH aHAJIN3 00bEKTOB TeXHOC(hepbI

1. TunoBsie pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCJIEHUE CPEIHEr0 3HAYEHHS SKCIEPUMEHTAIbHBIX
JTaHHBIX, IOTPEIIHOCTH.

3. 3amaun Ha oOMNpeIeNeHHEe METAJIOB, HEOPraHWYEeCKUX aHHOHOB U
OPraHUYECKUX BEIIECTB B TEXHUUYECKOW BOJIE PA3HOTO HA3HAYCHMUSI.

4. 3amanne « XMMHYCCKUHM COCTaB TEXHUYCCKOM BOJBI, TUI BOABI U CIIOCOOBI
ee MPUMEHEHH» (C UCIOJIb30BAaHUEM HOPMATHUBHBIX JTOKYMEHTOB).

IIpuMepsI 32724 0 pa3HBIM TeMaM AMCUHUILIMHBI

I. C BapuanTaMu 0TBETOB
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1. B peakiuto, TepMOXUMHUYECKOE ypaBHEHHE KOoTOpoil S + O, = SO, + 297
kJ/[>x, BcTynuna cepa maccoil 1 r. KoinuecTBO TEIIOTHI, BBIJETUBILIEECS MNPH
3TOM, PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xIx

2. YKaXHuTe CoJb, BOJIHBIN pacTBOP KOTOPOM UMEET HIEJIOUYHYIO Cpely

A) cynbdar kanus

b) xnopun antoMuHus

B) xapOonat kanus

3. Onpenenure Ha3BaHUE BEIIECTBA, IJIaBHAs LEMb KOTOPOrO COCTOUT U3
YETHIPEX aTOMOB YIIIEPOa, COACPKUT KapOOKCUIIBbHYIO TPYIITY U OAHY JBONHYIO
CBSI3b, & TAKKE PAJUKAIIBI METUJ M STHUIL.

A) 3-meTun-3-3TunbyTeH-3-0Basi KUCIOTa

b) 3-metuin-2-3tunbyreH-3-oBas KMCIO0Ta

B) 2-metuin-3-3tundyreH-3-oBas KUCIOTa

daceTHbIe 321241

4. CoctaBbTe XUMHUYECKHE (DOPMYJIBI ABYXaTOMHBIX COEIUHEHUN: {CUIUIUA
Kasblusi, ruapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
amomuHus, xaopun xkenesa (I1), aurpun 6apust, okcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xmopun prytu (I1), HUTpU Kanust, CUIIMIUA MarHus, THAPUT
amromunus, cynbdun ceuana (I1), 6pomun nmaka, oxkcua yriepona (I1), oxcun
xsopa (V); autpun Hatpus, noaua meau (1), okeua xpoma (II), okecnn azora (V),
ruapun Hatpusi, xjopun xpoma (III), oxcun kamusa, okcun wbimbska (I1D),
CyJbQU IUHKA } .

5. IIpu B3aumogpeiictBun {40; 20; 35} r cMecu {cepebpa U IUHKA; LIUHKA U
MeJIi; MEAU U Keje3a} ¢ COJSTHOM KUCIOTOMN BhIaeauioch {6,72; 2,24; 5,6} 1 raza
(1.y.). Onpenenute MaccoByto 10110 (B %) {IIMHKA; MeIH; JKeJie3a} B CMECH.

6.YpaBHAITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO, + H,SO, = MnSO, + O, + H,0;

Zn + K,Cr,07 + H,SO4 = ZnSO,4 + Cry(SO4); + K,SO4 + Hy0;

KCIO; + S = KCI1 + SO,} MeromoMm >1eKTpOHHOTO OajaHCa; OMpEIeIUTe
OKHCIIUTENb U BOCCTAHOBUTEIb.

7. Onpenenute MOJEKYJISpHYIO (OpPMYTy YrieBOAOPOJA, COJAEPKAIEro
{80%:; 85,7%; 75%} yrnepona. OTHOCUTEIbHAS MJIOTHOCTH MAapOB BEIECTBA IO
{Bosopoty; BO3ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,
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Bonpocureabnbie GopmMyJIUPOBKU:

8. Kakast macca yKCyCHOM KHCJIOTHI MOTpeOyeTcs JUisl CHHTE3a ATHIAIeTaTa
maccoit 140,8 1. Bwixom sdupa npumure paBHbIM 80% OT TEOPETUUYECKH
BO3MOYHOTO.

9. Kakum peakTUBOM MOXHO OTJIWYUTH TJIMIEPUH OT TIIOKO3bI? COCTaBbTE
ypaBHEHHE KAYECTBEHHOM peakIuu JJisi 0OHApY>KEHUS MHOTOATOMHBIX CIIUPTOB
Ha [IpUMepE MIMLEPUHA.

10. C moMolpl0 KakOro peakTHBa MOXKHO PaCloO3HATh TaJOT€HU/-HOHbI
(Cl-, Br-, I-)? CocTaBbTe ypaBHEHUS Kaue€CTBEHHBIX PEAKIIMI B MOJICKYJISIPHOUN U
MOHHOU (popmax. YKaXUTe NpU3HAKU PEaKLUM.

3agaur, Kak W Jpyrue JUIJAKTHUYECKUE 3aJaHusi, MOTYT BBINIOJIHSTH
oOyyaronyro ¢ KOHTpoJupymroulyto ¢yHkinuu. PemeHue 3agady  MOXET
OCYILIECTBIISITHCS HAa PA3JIMUHBIX TUIIAX U ATAIax 3aHsATUH.

2.1.3. IIpakTHKO-OPHMEHTHUPOBAHHbIE 3a1AHUSA

[IpakTUKO-OpUEHTUPOBAHHBIE 3alaHust (KaKk TEOpeTUYECKHe, TaK M
pacyeTHbIC), HAMpaBJIEHbl HAa pPa3BUTHE pPE3yJIbTATOB OOYYEHHS OCHOBHOTO
Moy (pasnensl: «OCHOBBI CTpOEHHs BemlecTBa», «CTpOeHHE U CBOMCTBa
HEOPraHMYEeCKUX /  OpPraHMYECKHX  BEIIECTBY, «Kunetnueckue
TEPMOJMHAMUYECKAE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUUYECKUX PEaKIUuii»,
«JlucepcHble CHUCTEMBI») U BBISBICHHME XHUMHUYECKON CYIIHOCTHU OOBEKTOB
IPUPOBI, MPOU3BOJICTBA U ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJCIHCTBYET B
MPOIIECCE MPAKTUYECKON AEATENbHOCTH (IPUKIATHOU MOTYJIb).

[IpakTUKO-OpHUEHTUPOBAHHBIE  3aJaHUs  MOXHO  ONPEACNIUTh  Kak
MeJaroruaecku nepepadboTanHbiil parMeHT MPo(ecCHOHATBHON eATeIbHOCTH
cnequanucra. OHM pa3padaThIBalOTCA Uil TMPOBEPKM 3HAHMM M yMEHUU
oOyyaromuxcsi AeHCTBOBaTh B MPAKTUYECKUX, HETHUMUYHBIX, KCTPEMAJIbHbBIX U
Ipyrux cutyanusax. llpy wu3ydeHuHM AUCHUIUIMHBI «XUMUS» PaAKTHKO-
OPUEHTUPOBAHHBIC 3aJaHHSl MPUMEHSIOTCA JUIsl  aKTUBHM3alUU  y4ueOHO-
MO3HABATENILHON JIEATEIbHOCTH OOYYaIONIMXCS MYTEM «IOTPYXKEHUs» HUX B
npoOJIeMbl XUMHUYECKUX HCCIEAOBAHUM, BO3HHMKABIINX B HCTOPUM DPA3BUTHUS
HayKH, WA UMEIOIIUX MPAKTUUYECKOE 3HAUCHUE /I YeTIOBEKa.

[IpuBenemM mpuMepsl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO pazaeiaam
«CTpoeHne M CBOWCTBA HEOPraHMYECKUX BeleCTB», «CTpOEHHE M CBOMCTBA
OpPraHUYECKUX BEIIECTBY.

1. Kap6okcurepanus

HasBanue Tembl Tema 3.3. «IIpon3BoACTBO HEOPraHUUECKUX
BEIECTB. 3HAUYCHUE U TPUMEHEHHUE B OBITY U Ha
MIPOU3BOJICTBE
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Pesynbrat oOyueHus

OOOCHOBBIBaTh ~ 3HAY€HHE W  MPUMEHECHHE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MMPOU3BOJCTBEHHON JIESATEIIBHOCTH 4YEJIOBEKAa HX
(U3UKO-XUMHUUECKUMH CBONCTBAMU

OO01re KOMITETEHIINN

OK 01, OK 02

A 3HAaKOMO 1M BaM MOHATHE «KapOokcuTepanus»? B TepaneBTHUECKHUX

LEJIIX HCIOJIB3YIOT razooOpa3Hoe BemiecTBOo. Ilo 3ToM mpuunHe MOA0OHYIO

MCTOAUKY HA3BIBAIOT «T'd30BbBIMHU YKOJIAMN)). Ota MCTOAUKA HCIIOJB3YCTCA IJIA

JCUCHUA CCPACIYHO-COCYAUCTBIX 3a60HeBaHHﬁ, ITOBBIIICHUS 3JIACTHYHOCTHU KOXKH.

[ToBblllIEHHE COAEpP)KAHUS 3TOrO0 Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOMU

bynkuuu kpoBu. Camoe yIUBUTEIHLHOE, YTO OHO UCTIOJIB3YETCS B TBEPIOM BHJIC B

MUIIEBOI MPOMBIIUIEHHOCTH JJI1 XPAaHEHUS W IEPEBO3KM MPOAYKTOB: PBIOHI,

Msica, MOPOXKEHOTO.
3aganue

Bbi0epuTe 01MH NMPABWJIbHBIN OTBET:
1. O xakoM BeliecTBe UIET peub?

A) yIIIeKUCTBINI Ta3

b) kucnopon
B) ammuak

2. KaknMu XxXuMHUYeCKUMHM CBOMCTBAMH 00JIa1aET ATO BEMIECTBO?

A) KUCTOTHBIMU
b) ocHOBHBIMH
B) amdoTepabiMu

3. C yemM MOKET BCTyIaTh BO B3aUMOIecTBUE?

A) ¢ BOJ0#1, OCHOBHBIMHU OKCHIAMH, II€JI0UYaMH, HEKOTOPHIMH COJISIMU

B) C BOﬂOﬁ, KHCJIOTHBIMH OKCHUIAMH, HICJI0OYaMHU, HCKOTOPBIMU COJISIMU

B) C BOI[Oﬁ, KHCJIOTHBIMH OKCHUJdAMH, KUCJIIOTaMH, HCKOTOPBIMHA COJISAMHU

4. C nOMOUIbIO KAKOTO BEUIECTBA €r0 MOKHO OOHAPYKUThH?

A) penondranenna

b) 6pomHOi#1 BOABI

B) u3BecTKOBOI BOABI

5. I[IpuBenute GakThl, KOTOPHIE TOKA3BIBAIOT OTPUIIATEILHOE BIUSHUE 3TOTO

ra3a Ha JKeJlyJOYHO-KHILIECYHbIN TPAKT YEJIOBEKa.
2. IloBapenHas coJb

HazBanue teMsl

Tema 3.3. «IIpon3BOACTBO HEOPTAHUYECKUX
BEIIIECTB. 3HAUYCHUE U TPUMEHEHHE B OBITY U Ha
MIPOU3BOJICTBEY
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Pesynbrar oOyuenus: | OOOCHOBBIBAaTh  3HAUYEHHE U NPUMEHEHHUE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MMPOU3BOJCTBEHHON JIESATEIIBHOCTH 4YEJIOBEKAa HX
(U3UKO-XUMHUUECKUMH CBONCTBAMU

OOmue KOMIETSHITUN OK 01, OK 02

W3BecTHO, 4uTO B MuUpe noObiBaeTcsa npumepHo 100 MHUIIIMOHOB TOHH
MOBAapEHHOM CcolM B roja. Ha mmmieBbie HYyXIbl PACXOAYETCS OKOJIO OIHOU
4eTBEPTOM 4acTH 3TOro Konudecrsa. Kyna xe uner ocranbHas Coib?

[ToBapeHHast coJib COBEPILIEHHO HEOOXOAMMA MPHU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX ~KOHCEPBOB, OHA MHCIOJNB3YEeTCd B METAUIyprU4ecKod OTpaciu
IPOMBIIUIEHHOCTH, TpU OO0pabOTKE MEXOB M pa3jMYHBIX KOX, B IIpoIecce
IIPUTOTOBJICHUS. MBbUIA, WAET JUIA TIOJYyYEHUS KaJIbLUHUPOBAHHOW COJBI,
npuMeHsieTcs B MeauuuHe. OCHOBHOM MOTPEOUTENb COMM — XMMHUYECKask OTPaciib
MPOMBIIIUIEHHOCTU. B 3TON 00nacTu MCHosb3yeTcsl He TOJbKO caMa COJib, HO U
AJIEMEHTHI, COCTABILIIONIME €e. B mporecce a1eKTpoan3a ee pacTBOpa MOIYyYaroT
XJIOp, BOAOPOA W eaAkui HaTp. M3 pacTBOpa €4KOro HaTpa IOJIy4arOT TBEPAYIO
11eJ1049b — KayCcTUK. COeIMHSISI BOJLOPOJ C XJIOPOM, MOJIYYArOT COJISHYIO KHCIIOTY.

3agaHue: cocTaBbTe yPABHEHHS, ONNUCAHHBIX B TEKCTE PeaKIUil.

3. AueruieH

Ha3zBanue Tembl Tewma 3.3. «IIpon3BoICTBO HEOPraHUYECKUX
BEILECTB. 3HAUECHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar 0Oydyenus | OOOCHOBBIBaTH  3HAY€HUE U NPUMEHEHHE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJACTBEHHON JICSATEIIBHOCTH 4YEJIOBEKA HX
(U3UKO-XUMHUCCKUMH CBOMCTBAMU

OO1me KOMIETEHIINN OK 01, OK 02

OmHM ®3 caMbIX pacIpOCTPAHEHHBIX CIOCOOOB CBapKH TUIABICHUEM
SBIIICTCSI Ta30Bas CBapKa, KOTOpas IMPOM3BOIAUTCS C OOpa30BaHHWEM Ta30BOTO
IIaMEHH B KaHamax cBapo4yHou ropenku. OOpa3oBaHHE Ta30CBAPOYHOTO
IJIAMEHU HEBO3MOXKHO O€3 ras3a ameTwieHa. TeXHWYSCKHHA alleTHUJICH IMOIy4YaroT
U3 KapOuia KaabIusl.

3aganue

1. OObsicHuTe, Kakoil (M3MYECKUN TOKa3aTellb MO3BOJIAET HCIOIb30BaTh
aIeTUJICH JIJIs1 CBAPOUYHBIX paboT;

2. CocTaBbTE YpaBHEHUE PEAKIIUY TTOIYYEHHUSI AllCTUIIEHA;
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3. CocTaBbTe YypaBHEHUE PEAKIIMM TOPEHUS AlICTUIICHA;

4. Beiuucnure 00bEM alleTUIICHA MOJIYYEHHOTO U3 KapOua KajabIis Maccou
128 r, cogepxamero 5% npumMeceid, eciy BbIXO aleTuieHa coctaiseT 80% ot
TEOPETUUYECKH BO3MOKHOTO.

4. MoJio4yHasi KHCJI0TA

HasBanue Tembl Tema 4.3. «Oprannyeckue BeecTna B
KU3HEAESITENbHOCTH YenoBeka. [Ipon3BoacTBo u
IIPUMEHEHUE OPraHUYECKUX BELIECTB B
IIPOMBILIEHHOCTH

Pesynbrar oOyuenus: | OOOCHOBBIBATh  3HAUYEHWE U NPUMEHEHHUE
OPraHMYECKUX  BEIMIECTB B  OBITOBOM W
MMPOU3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKAa HX
(bU3UKO-XUMHUUYECKUMH CBONCTBAMU

OO0mue KOMIETSHITUN OK 01, OK 02

[IpoMexXyTOUHBIM TPOJAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KMBOTHBIX
ABJISIETCA MOJIOYHAs KHMCIJIOTA. 3amax 3TOW KUCIOThI KPOBOCOCYLIME HACEKOMBIE
YJIaBJIMBAIOT HA 3HAYUTEIBHOM PACCTOSIHUU.

3aganue

1. [Touemy Hacekomble (KOMaphl) OBICTPO HAXOMAT CBOIO KEPTBY?

2. VYcranoBute (OpMYyITy MOJIOYHOW KHCIOTBI, KOTOpas TIOMOTaeT
HAaCEKOMBIM HAXOJMTh TEIUIOKPOBHBIX JKUBOTHBIX, €CJIM MACCOBbIE JIOJIH
3JEMEHTOB B HeW coctaBisitor: yriepona — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (opmylly MoJouHOM Kuciotel. HazoBure
kucioty no Homenkinarype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHUSI MOJIOYHON KHUCJIOTBI CHAENANTE BBIBOJ O €€
XAMHUYECKUX CBOMCTBAX.

5. Haiigute B WHTEpHETE WIM JPYTrMX MCTOYHUKAX HH(POPMALMIO O
NPUMEHEHUU MOJIOYHON KUCIIOTHI.

2.1.4. 3aganus 1ad0paTOPHBIX padoT

JlabopaTopHble pabOThI SBISIOTCS BaAXKHOM 4YacThIO y4eOHOTO IMpoliecca Mo
JUCIUIUIMHE H  CIOCOOCTBYIOT (DOPMHUPOBAHUIO Yy OOYYalOIIUXCS YMEHHM
UCCIIEIOBATh XMMUYECKUE MpOLEecChl U sIBIEHUA (TUIaHUPOBaTh U MPOBOJUTH
XUMHUYECKHUE SKCIEPUMEHTHI, HCCIIEOBAaTh BEIIECTBA W MPOBEPATH TUIIOTE3BI,
oOpabarblBaTh M HMHTEPIPETUPOBATH  PE3yJbTaThl  3KCIEPHUMEHTOB).
JlabopaTopHble paOOTBl MO XWUMHUU MPEAYCMOTPEHBI B KAXKIOM paszfene
OCHOBHOT'O U MPUKJIAAHOTO MOyJie (Tabi. 2).
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Tabnuna 2. JJabopaTopHbie pabOThI 110 XUMHH

Paznen

JlaGopaTopHasi padora

Pasnen 2. Xumuueckue
peaKkiuu

JlabopaTopHnasi padora 1. «Peakuun
TUAPOTIU32»

Paznen 3. Ctpoenue u
CBOMCTBAa HEOPTaHUYECKUX
BEILECTB

JlaGopaTopHas padora 2. «CBoiicTBa
METaJIJIOB U HEMETAJIJIOBY

Paznen 4. Crpoenue u
CBOMCTBA OPraHUYECKUX
BEILECTB

JlaGoparopHnasi padora 3. «Ilonyuenue
ATUJIEHA U U3yUYEHHUE €r0 CBOMCTBY

Pa3nexn 5. Kunetnueckue n
TEPMOJIMHAMHUYECKHUE
3aKOHOMEPHOCTH ITPOTECKAHUS
XUMUYECKUX PEAKIIHI

JlaGoparopHnasi padora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTH CKOPOCTH
peaKkuu OT KOHLUEHTPALMHU PEearupyromnx
BellecTBy» WK «OnpeieieHne 3aBUCUMOCTH
CKOPOCTH PEaKIMM OT TeMIEPaTyphbi»
JlaGoparopHnas padora 5. «3yuenue
BIIMSIHUS PA3JIMYHBIX (PAKTOPOB HA CMEIIICHUE
XUMHUYECKOTO PAaBHOBECHS»

Paznen 6. JluctiepcHsbie
CUCTEMBI

JlaGoparopHasi padora 6 (Ha BbIOOP)
«IIpuroTtoBiieHrE PaCTBOPOBY WIIH
«VccnenoBaHue TUCTIEPCHBIX CUCTEMY

Pa3nen 7. KauecTBeHHBIE
peakiuu OOHapyKEHUs
OpraHUYEeCKUX U
HEOPraHUYECKHUX BEIIECCTB

JlabopaTopHnasi padora 7 (Ha BHIOOP)
«AHaMTHYECKUE peakiui KaTuoHoB [-VI
TPYIID UK «AHATUTUYECKUE PEAKIINU
AHUOHOB»

JlaGoparopHasi padora 8 (Ha BbIOOp)
«KauecTBeHHbIE PeaKIMK Ha OT/ICJIbHbBIC
KJIACChl OPTaHMYECKUX BEILECTBY WIIN
«KauecTBEeHHbIN aHaIN3 OPraHUuYECKUX
COCTMHEHUM 10 (HYHKIIMOHATIBLHBIM TPYTIIIaM)

Pa3nen 9.1. UccnenoBanue u
XUMHYECKUN aHAIN3 00BEKTOB
ounocdepsl

JlaGopaTopHas padora 9. «OCHOBBI
71a060paTOPHON MPAKTHKI
JladbopaTopHnasi padora 10 (Ha BbIOOP)
«O4YHCTKA BOJBI OT 3arpsi3HEHUIN»
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«Omnpenenenue pH Boabl U €€ KUCTIOTHOCTH
«OrnpeeneHue KkeCTKOCTH BOJBI U CIIOCOOBI
€€ yCTpaHEHUS»

JlaGoparopHasi padora 11 (Ha BbIOOp)
«OOHapyKeHHEe HUTPATOB B POYKTaX
MIATAHUS

«HccnenoBanue mpoyKTOB MUTAHUS HA
HaJU4ue yrieBoJI0B (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HATMYME YTIEBOJOB (Kpaxmar,
[IF0K03a, Caxapo3a)»

JlaGoparopHasi pabora 12 (Ha BbIOOp)
«OOHapyKeHHe HEOPraHUYECKUX MTpUMeEceH B
npo0ax MoYBb»

«Omnpenenenue pH BoHON BBITSHKKH TTOYBHI,
€€ KUCIIOTHOCTHU U LIEJTOYHOCTH»

Pazgen 9.2. HccnenoBanue wu |JlaGopatopnasi padora 9. «OCHOBBI
XUMHUYECKUN aHaIU3 OOBEKTOB | 1a00OPATOPHON MPAKTHKIY

TeXHOC]EpbI JlabopaTopHnasi padora 10 (Ha BbIOOP)
«OmnpenenenHue XJI0puI0B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJIEN
«OmnpeneneHune )KeCTKOCTH TEXHUYECKON
BOJbI METOJIOM TUTPOBAHUS
JlabopaTopHnas padora 11. «Onpenenenue
CoJiepKaHUs YIIIEKHUCIIOTo ra3a B BO3yXe
MOMEILEHHS] SKCIIPECC-METOI0OM
JlabopaTtopnas paGora 12 (Ha BbIOOp)
«M3roroBieHue Kpacok (moadop NUrMeHTOB
U CBSI3BIBAIOIIUX BEIIECTB)»
«MccnenoBaHre CBOMCTB BSKYILIUX BEIIECTB
Ha [IPUMEPE TUTICA»

O6opynoBanue 1abopaTopuu U padoYuxX MecT JIadOpaTOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JYIbI, TMPEIMETHbIE W
MOKPOBHBIE CTEKJIA, IUIAHIIETH JJIs KameJdbHBIX peakiuid, (QUIbTpOoBaIbHAS
OyMara, IpOMBIBAJIKH, CTEKJIIHHbIE MPOOUPKU, PE3UHOBBIE NMPOOKH, (POHAPUKH,
HAa0Op pEaKTHWBOB, CTEKSIHHBIE MAJOYKH, IITATHUBBI UIsI MPOOUPOK; MEpHBIE
[WIMHIPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKH JIEIUTEIbHBIC NUIMHAPUICCKHEC
(50-100 Mn), ctynku ¢ mecTukoMm, ¢aphOopoBbI€ YAIIKH, MUHIETHI, (QUIBTPHI
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OyMakHble, BaTa, MapJjs, YacOBble CTEKJA, DJIEKTPOIUIUTKH, J1abopaTOpHbIE
IITATUBBI, CIIUPTOBBIE TOPEJKH, CIHYKH, MPUOOp s TOJy4eHHUsS Ta30B (WiH
mpoOupKa ¢ Ta300TBOHON TPYOKOH), mepiKaTenu sl MPOOUPOK, CKIISTHKU IS
XpaHEHMs PEaKTUBOB, pa3AaTOYHBIC JIOTKH; XumMudeckue crakansl (50, 100 u 200
MJ1); HINaTeNd; TUHIEThL, TUTeJIbHbIE UIUIIbI, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 M) 1 MmepHbIe Koa0bI (25, 50, 100 u 200 mu1), BoasiHast OaHs
(W11 TepMOCTAT), CTEKJISIHHBIC MMaIOUYKH; KOHUYECKHE KOJIObI i TutpoBanus (50
nu 100 mn); MHOMKATOpHBIE MOJIOCKM Uisi ompeaeneHuss pH u craHnapTHas
WHJIMKaTOpHAs IIKaJla;, YHUBEpPCAIbHbIA MHAMKATOP; nunetku Ha 1, 10, 50 mn
(mwmu mo3atopel Ha 1, 5 m 10 wmur), OOpEeTKH IS TUTPOBAHUS, MEAUIIMHCKUC
mmpuibsl Ha 100-150 mi1, nabopaTtopHble /Wi aHanuTUYeCKre Bechl, pH-MeTphl,
CYIIWJIbHBIN 1IKad, U Jap. TabopaTopHOE 000PYyA0BaHUE.

[IpuBenem mnpumepsl Ja0OPaTOPHBIX pabOT MO pazneny 2 «XHUMHUYECKHE
peakium» U pazaeny 4 «CTpoeHue u CBOMCTBA OPTraHUYECKUX BEILIECTBY.

Paznen 2. Xumnueckue peaknun. Jlaboparopnas padora 1. «Peakuun
THPOJIH32)

HazBanue Tembl Tema 2.2. «DIEKTpOIUTHYECKAS TUCCOIUAIUS U
WOHHBII OOMEH)

Pesynbprar oOyuenuss | CocTaBisiTh YpPaBHEHHsS XUMHUYECKHX peakUUuU
MOHHOTO OOMEHa C YYacTHEM HEOPraHUYECKUX
BEILIECTB

OO011e KOMIEeTEHIINN OK 01, OK 02

1. Bonipocsl a1 1onycka K JijabopaTtopHoii padore

a) copMynupyiTe 11eJb MIIaHUPYEMOT0 SKCTIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOH OH OBIBACT;

B) OOBSCHHUTE, KaKHe  CYIIECTBYIOT  CHOCOOBI  JOKa3aTeIbCTBA
CYIIIECTBOBAHMS THAPOIN3a HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

r') O0BSICHUTE, KAK COCTABIISETCA YPaBHEHUE THAPOIIN3A;

n) oObsicHuTe, uyto Takoe pH? Kak 3aBucuT naHHBIM MoOKazaTedb OT
KHCJIOTHOCTU UJIM OCHOBHOCTHU CPE/Ibl pacTBOPA;

€) OOBSICHUTE XOJI BBIMIOJHEHUS SKCIIEPUMEHTA MO PEHICHUI0 KauyeCTBEHHBIX
3ajay;

) TIEPEUUCIUTE OCHOBHBIE aCHEKTHI COOJIOJEHUS TEXHUKHU O€30MaCHOCTHU
npu paboTe ¢ arpecCUBHBIMH peareHTaMu (TUAPOKCU HATPHS).

2. IlpoBeneHue ONbITOB

OobopynoBanue u mocyaa PeakTuBBI
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1. CreknsiHHBIE MPOOUPKU 1.  PactBop NaOH
2. HlratuB a1t mpoOUPOK 2. PactBOop Na,SO,
3. PactBop AICl;
4.  PactBop Na,COj;
5. PactBop Cu(OH),
6. KuCI0THO-OCHOBHBIM UHIUKATOP

AJITOpUTM npoBeAeHns onbiTa Ne 1

Bonpocel u 3a1anus

3ananme Ne 1. B Tpex npobupkax moj
HOMEpaMH HaXOJATCS PaCTBOPHI TPEX
COJIEH: XJIOpHU/IA aJIFOMHUHMS, Cyb(dara
HaTpusi, kapOoHaTta HaTpus. He
MOJIB3YSCh APYTUMHU PEaKTHBAMH,
OTIPEJICIIUTE COCTAB KX 10N
pOOHPKH.

1. latb 00BbsCHEHUE TPOBEACHHBIM
OIIBITaM.

2. CocTaBUTh YPAaBHEHHSI pEaKIIHil,
MPOTEKAIOLIUX B MPOOUPKE B
MOJIEKYJIIPHOM Y HOHHOM BUJIaX.

AJITOPUTM NPOBeAeHns onbiTa Ne 2

Bonpocel u 3a1anust

3aganme Ne 2. Uto nipousoiaeT, eciu
OXJIQJIUTh PACTBOP KapOOHATa HATPHUS
WM 100aBUTH K HEMY THAPOKCHU/T
HaTpUs?

1.1. Hanute B mpobupky 1-2 mi
pacTBopa KapOoHaTa HaTpusl.

1.2. Onyctuth NpoOUPKY B CTaKaH ¢
OYEHb XOJOIHOM BOJOUN MJIN CHETOM.
1.3. IIpoBepuTth cpeny pacTBopa npu
MOMOIIY KUCIOTHO-OCHOBHOTO
HHJIMKATOpA.

1.4. Jlo6aBuTh K pacTBOpy KapOoHaTta

1.Kakoi nuHauKaTop aydiie
UCIIOJIB30BATh JJISL ONIPEIETIECHUS CPENIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOILINE
ypaBHEHUSI XUMHUYECKUX PEaKIUi, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.
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HaTpUsi TUAPOKCHJT HATPUSL.

AJITOPUTM NpoBeAeHus onbiTa Ne 3

Bonpocsl u 3a1anus

3apmanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B ogny npoOupKy ¢ pacTBOpOM
cynbdara menu (II) mpunuth pacTBop
TUAPOKCUIA HATPUSL.

1.2. Bo BTOpy!10 MpoOupKy ¢
pactBopoM cynbdata mean (1)
MPUJINTH PACTBOP KapOOHaTa HATPUSL.
1.3. CpaBHUTH LBET 00pa3yIOMINXCA
OCAaJIKOB.

1.4. OGpaTuTh BHUMaHHUE HA
BBIJICJICHUE T'a3a B OJHOM U3
POOUPOK.

1.5. Onpenenuts, OTKy1a MOXKET
BBIJICIISITHCS 3TOT ras3?

1.6. [IpoBepuTh Ka4YE€CTBEHHBIN
COCTaB ra3a ropsleu JIy4nHKOH.

1.7. O0BSACHUTH MPOUCXOASAIIEE
SIBJICHUE.

1. CocTaBUTH COOTBETCTBYIOIIIHE
ypaBHEHUS! XUMUYECKUX pEaKIInii, B
MOJIEKYJISIPHOM U HOHHOM BHJaX.

AJnroputm npoBeaeHus: onbiTa Ne 4

Bonpocsl u 3a1anus
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3apanue Ne 4. [IpoGeMHBIN OTIBIT. 1. OOBSICHUTD MIPOUCXOIAIIECE SIBICHHUE.
1.1. K pactBopy xsiopuaa antoMmuausi | 2. CocTaBUTh COOTBETCTBYIOLIUE
MPUINTH PACTBOP KapOoHaTa HATPUS. | YPABHEHUSI XUMUUYECKUX PEAKIIU, B
MOJIEKYJISIPHOM U MOHHOM BHJIAX.

3. OTBETUTH HA BONPOCHI.

JI71 4ero B MEAUUIMHCKOW MPAKTUKE
UCIIOJIb3YIOT PACTBOP MUTHEBOU COJIbI
JUIS1 TIOJIOCKaHUSI TIPU BOCTIAJTMTEIbHBIX
3aboneBanuaX ropia? Kakosa poib
ruaposinsa B npupoae? Ilouemy pactBop
MbIJIa TIEHUTCS B Bojie?

3. O0padoTKa pe3yjbTATOB ONBITOB

1. TIpoananu3upoBaTh COOTBETCTBHE IMOJYYEHHBIX PE3YJbTATOB THUIIAM
ruaponusa. Caenatb COOTBETCTBYIOIINE BBHIBOBI.

2. CdopmynupoBaTh BBIBOJABI O 3aBUCUMOCTH THIA TUIPOIU3A H
KUCJIOTHOCTH CpPEJIbl pacTBOpA.

Paznen 4. CrtpoeHme u CBOMCTBAa OpPraHM4YecKHUX BellecTB.
JlaGoparopHasi padora 3. «IlosyueHune 3TUIIeHA U U3yYEeHHE €r0 CBOMCTB)

Ha3zBanue tembl Tema 4.2. «CBONCTBA OPraHUYECKUX
COCIMHEHU)
Pesynbprat oOydyenus: | YcraHaBiuBaTh 3aBUCHMOCTD buzuko-

XUMHMYECKUX CBOMCTB OpPraHNMYCCKUX BCIICCTB OT
CTPOCHUS MOJICKYJI

OO0111e KOMIIETEHIINN OK 01, OK 02

1. Bonipocsl a1 1onycKa K JijabopaTtopHoii padore

a) chopMynupyiTe 1eb MIaHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIACCy OPraHUYECKUX BEUIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KAaKUMU XUMHUYECKUMHU CBOMCTBAMM 00JaJal0T BEIIECTBA
JJAHHOTO KJjlacca, KaKue KAueCTBEHHbIC pEaKIuu IS HUX OOHapy>KEHHs
HCIIOJIB3YIOTCS;

') 00OBSICHUTE, KaK MOKHO MOJIYYUTh BEIIECTBA JAHHOTO KJacca COeTMHEHUM
B J1a0OPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT IMPUOOP JJIs TIOTYUIESHHSI TA30B;

€) MEepPEUYUCIUTE OCHOBHBIE ACMEKTHI COOIIOJICHUS TEXHUKU O€30MacHOCTHU
npu pabdore ¢ JIBXX (3TUNOBBIA CHUPT), AarpecCUBHBIMU peareHTaMmu
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(KOHIIEHTpUpPOBAHHAs ~ CEpHAasi  KHUCIOTa), HarpeBaTeNbHBIMU  MPUOOpaMu
(cupTOBKA).
2. IIpoBeneHue onbITOB
OobopynoBanue u mocyaa PeakTusbl
1. CrexnsiHHbIE TPOOUPKHU I. Konuentpupoanusiii pactsop H,SO4

2. HlratuB a1t qpoOUPOK 2.

OTUJIOBBIN CIIUPT

3. CnoupToBKa

3. PactBop KMnO,

4. Crouuku

4. bpomHas Bojia

5. Ilecok

AJIropuTM npoBeaeHns onbita Ne 1

Bonpocsl u 3a1anus

1. ITomy4uTh 3TUIIEH AETUIPATALUEN STUIOBOTO
CIupTa, 0OHAPYKUTh €0, U3yUYUTh €r0 CBOWCTBA.
1.1. B mpoOupky HaIUTh 2—3 MJI 3TUIIOBOTO CIIUPTA
1 OCTOPOXKHO JT00aBUTH 6—9 M1
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI. 3aTeEM
BCBHINIaTh HEMHOT'O IPOKAJIEHHOT'O MecKa (IeCOK WU
MEJIKUE KYCOUYKHU MEeM3bl BBOJAT ISl TOT'O, YTOOBI
MPEAOTBPATUTh TOUKH KUIKOCTU MPU KUTIEHUN).
3aKkpbITh MPOOUPKY MPOOKOM € TA300TBOHOM
TpyOKOil, 3aKpENUTh €€ B IITaTUBE U OCTOPOKHO
HarpeTh CoAePKUMOE Mpooupku (puc.1)

1. YTo nmpoucxoaur B
npobupke? Uto
HabmoaeTe?

2. K kakoMy TuIy
XUMHUYECKUX pPEeaKIun
OTHOCSITCS 3TU
npouecchl? Kak
Ha3bIBAIOTCS?

3. Kak MeHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM miaMeHem
roput 3triieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOITUX
POLIECCOB.
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Brz KMnO. S

1.2. OcTOpOXHO, pPABHOMEPHO HArPETh CMECH.

1.3. B npyryto npoOupky HanenTe 2—3 M
pa3z0aBIEHHOTO PacTBOpa MEepMaHTaHaTa Kaius, u
MPOMYCTUTE Yepe3 HEro ras.

1.4. B TpeTbio mpoOUpKy HAIUTH 2—3 MJ OpOMHOM
BOJIbI, OIYCTUTh Ta300TBOJIHYIO TPYOKY JI0 IHA 3TOU
MpOoOUPKHU U IPOMYCTUTH Yepe3 OPOMHYIO BOAY
BBIIACSIIOIIMUCS Ta3.

1.5. BeiHYTh ra300TBOJIHYIO TPYOKY M3 pacTBOpa U
MOBEPHYThH €€ OTBEPCTHEM KBEPXY, MOIKEYb
BBIJICIISAIOIIMICS Ta3 (puc.2).

C,;H;0H (aTma0-
BBIM CITHPT)

H,S0;

3. O0paboTKa pe3yJbTATOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBHE IMOIYUYEHHBIX PE3yJIbTATOB CIIOCOOaM
MOJTYYEHHUsI HEMPEACNIbHBIX YTIIEBOJIOPOJIOB psiga »TuieHa (ankeHoB). Cruenatb
COOTBETCTBYIOIIUI BBIBOJ.

2. ChopmyaupoBaTh BEIBOJ O (PU3NKO-XUMUYECKUX CBOMCTBAX ITHUJICHA.

3. ChopmMynupoBath BBIBOJ O CIIOCO0aX OOHAPYKEHHUS dTUJICHA.
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2.2. OueHoYHbIe cpeacTBAa Py0eKHOro (TeMATHYeCKOr0) KOHTPOJIA IO
TUCHMILTHHE «XHUMUD)

PyOexHbIil  (TeMaTUYECKHil) KOHTPOJIb MO JUCIHUIUIMHE  «XUMUS»
POBOJIUTCS B (DOpME KOHTPOJIbHBIX PabOT MO pasfenamM OCHOBHOTO MOAYJS Ha
OTJIEIBHBIX 3AHITHIX, KEMCOB U y4eOHO-UCCIEI0BATEIbCKUX ITPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl MO pa3aejiam

KoHTposibHbIE pabOThl MO XUMHUU KaK OILICHOYHBIE CpPEICTBA PYyOEkKHOTro
KOHTpPOJISL 3aBEpLIAIOT M3y4YeHHE | MM 2 TeMaTHMYeCKUX pPa3fesioB OCHOBHOIO
MOJYJIS.

Pasnen 2. Xummueckne peaxkuuu. KonrpoabHasi padora «CrpoeHue
BellleCTBAa M XMMHUYEeCKHe PeaKkunm»

KonTtponbsHas paboTa COIEpKUT YEThIpE BUA 3aIaHUI:

1. 3agaun Ha cOoCTaBlIeHHE XUMHUYECKUX (POPMYJI IByXaTOMHBIX COETMHEHUM
M0 MX HA3BaHUIO.

2. 3aa4M Ha COCTABJICHUE YPABHEHUN pEAKLUN: COCAUHEHHUS], 3aMEUICHUS,
pa3noxeHus, oOMeHa W peakIuil C ydyacTHeM KOMIUIEKCHBIX COEIUHEHHUI;
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUH.

3. 3agaHus HA COCTABJIECHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKLIHUW TMIPOJIA3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS] KUCITIOTHOCTHU CPEJIbI.

4. 3agaud Ha pacyeT KOJMYECTBEHHBIX XapPaKTEPUCTUK IO YpaBHEHUAM
XUMUYECKUX pEaklMii: MaccoBOM MM OOBEMHON [0JIM BbIXOAA MPOAYKTa
peaklui COEIMHEHUS OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHIA
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BELIECTB M IPOJYKTOB
peakiuu; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJIHO
W3 BEIIECTB JAaHO B BHJE pacTBOpa C OIPEACICHHOM MAacCOBOM JOJIEHN
PacTBOPEHHOI'O BEILIECTBA.

Pazgen 3. Crpoennme # CBOMCTBA HEOPraHMYECKHUX BeLIECTB.
KonTposbHas padora «CBoiicTBa HeOPraHM4YeCKNX BeleCTB

KonTponbHas paboTa cOAep UT TpU BHUIA 3aTaHUIA:

1. 3agaum HaA pacdyeT MaccoBOM A0JU (Macchl) XMMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIEe (CMECH).

2. [Ilpaktuyeckue 3amaHusi MO KiIacCU(UKALUKA, HOMEHKIATYpe U
XUMUYECKUM (OopMyJiaM HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KJIACCOB:
ONpEJeIeHHE KJacca HEOPraHWYECKHUX BEIIECTB, Ha3blBaTh HEOPTraHUYECKUE
COEJIMHEHHUS 0 MEKIyHAPOAHOU U TPUBHAILHON HOMEHKJIATYPE M0 XUMUYECKUM
bopmynam.

3. 3agaHus Ha COCTABJIICHHE YPAaBHEHUI XMMUYECKUX PEAKLIHNA C y4acCTHEM
IIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BELIECTB: OKCH0B METANIOB, HEMETAJIOB

U aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KUCIOT, OCHOBAaHUN U aM(POTEPHBIX
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TMIPOKCUJIOB, HEOPraHMYECKUX COJIEH, XapaKTepU3yIOIIUX HUX CBOWCTBA H
CIIOCOOBI MOTYUYEHUS.

Pasnen 4. CrpoeHnue u cBoiicTBa Oprannyeckux BemecTs. KoHTpoJibHas
padora «CTpoeHue U CBOICTBA OPraHMYeCKNX BelleCTB

KontponbsHas paboTa COCTOUT U3 MIATH BUIOB 3aJIaHUI:

l. 3amanus Ha COCTaBJICHME HA3BaHUM OPraHUYECKUX COCAMHECHUHN I10
XUMUYECKUM (opmysaMm (B T.4. CTPYKTYPHBIM) C HUCIIOJIb30BAHUEM TPUBUAIBHOM
WJIA MEXKIYHAPOJHOW CUCTEMATUYECKON HOMEHKIIATYPHI.

2. 3ajaHus Ha COCTABIIEHUE TIOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (GOpMYII
OpraHUYECKUX BELIECTB OTIEIbHBIX KJIACCOB IO UX HA3BaHUSM B COOTBETCTBHUU C
MEKTyHAapOIHOW HOMEHKJIATYPOHU.

3. 3agauu Ha omnpeneneHwe npocTerneil  (GopMyJibl  OpraHUYECcKOM
MOJIEKYJIbI, UCXOISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBJICHHE YypaBHEHUH XUMHUYECKUX  pEaKIluil,
WUTIOCTPUPYIONIUX XUMHUYECKHUE CBOMCTBA C y4€TOM MEXaHHM3MOB MPOTEKAHUS
JAHHBIX PEAKUUMHA M TEHETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMOYKH IPEBPALLECHUN.

5. PacueTHble 3a1aun MO ypaBHEHUSAM PEAKLUUN C YYACTUEM OPraHHMYECKHUX
BEILECTB.

Paznen 5. KuHeTnyeckue W TepMOIAMHAMUYECKHE 3aKOHOMEPHOCTH
nporekanust xumMuuyeckux peaknuii. KonTpoabnHas pa6ora «CkopocTh
XHMHUYEeCKOH peakiuy U XUMHYeCKoe PABHOBECHE»

KonTponbHas paboTa COCTOUT U3 TpeX BUAOB 3aJaHUI:

1. PacueTHble 3a/1a4uu HA U3MEHEHUE CKOPOCTH XUMHUYECKUX B 3aBUCUMOCTH
OT KOHILIEHTPAllUU Pearupyrouux BEIIECTB U TEMIIEPATYPBbI.

2. 3agaud Ha pacyeTbl TEIIOBBIX A(PPEKTOB XUMHUYECKUX pEaAKIU Hu
omnpejieyieHre  Tuna peakuuu (Mo  temioBoMy  3ddexTy: 3K30- U
SHAOTEPMUYECKUE).

3. 3amanusa Ha npuMenenue nupunHiuna Jle-lllatense s HaxOXKIEHUS
HaIpaBJICHUS! CMEILLEHUSI PAaBHOBECUS] XUMUYECKON peaklMy U aHajIu3 (akTOpoB,
BIMSIOIINX HA CMEIIEHHE XUMHUYECKOIO PAaBHOBECHS.

Pasnea 6. /ucnepcubie cucrembl. KoHTposbHasi padora mo Tteme
«/IncnepcHbie cucTeMb»

KoHTponbHasg paboTa COCTOUT U3 IBYX YaCTEM:

1. 3agaun Ha MPUTOTOBJIEHUE U PACUET KOHILIEHTPAIlMU pacTBOPOB (3 3amauu
Ha pacTBOpeHue, pazdaBiIeHUE, CMEIIUBAaHUE PACTBOPOB).

2. 3amaHus Ha JUCIEPCHBIE CHCTEMbI, HUCIOJb3yeMble B OBITOBON U
IIPOU3BOICTBEHHON JIEATEILHOCTH YEJIOBEKA (B BUJIE TECTOBBIX 3aJaHUN).

[IpuBenem npumMepsl 3a1aHU KOHTPOJIBHOM paboThl o Teme «CTpoeHue u
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CBOIiCTBAa OPraHMYecKHX BelIeCTB», KOTOpas IMPOBOJIUTCA IOCIE H3Y4YEHUS
oOyyarommumMucs pasuaena 4.
ITo uroram u3yuenus pasnena 4 «CTpoeHHe U CBOMCTBA OPraHMYeCKUX
BelecTB» o0yJaromuecs OyAyT CIIOCOOHBI:
— ONpeAeNsiTh MPHUHAICKHOCTh BEIIECTB K Pa3IUYHBIM  Kjaccam
OpPraHUYECKUX COSTUHEHUI; TOMOJIOTH U U30MEPHI;
— Ha3bIBaTh U3yUYEHHbIE BEIIECTBA M0 «TPUBUAIBHOM» WIM MEXIYHAPOIHON
HOMEHKJIATYpE;
— XapaKTepu30BaThb CTPOCHHE M XUMHUYECKHE CBONCTBA W3YYCHHBIX
OPraHUYECKUX COCANHECHUN;
— OOBSICHAITH 3aBUCUMOCTH CBOMCTB OPTaHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHUS;
— IIPOBOIUTH BBIYHUCIICHUS 110 XUMHUECKUM (hOpMysIaM ¥ YPaBHCHHUSIM.
TemaTuyeckuil KOHTPOJIb OCYHIECTBIISIETCS MeToAoM TectupoBanus (1) wiu
B (hopMe MUCHMEHHON pabOThI, BKIIOYAIONIEH MPAKTHUYECKUE 3aJaHUs U 3aJa4d
7).
IIpuBeneM npumep KOHTPOJIbHOI padoThI B (pOpMe TECTOBBIX 3aJaHUI
D).
1. BemecTBo, cOCTaB KOTOPOro BBIpaKEH MOJIEKYJsIpHON (popmynoi C;Hg,
OTHOCHUTCS K KJIaccCy:
1) apeHbl
2) aJKaHBI
3) aJIkeHbl
4) anKUHBI
2. HazBanue BemectBa, (hopmyna kotoporo: CH;-CH(CHj3)-CH,-CH,-OH
1) 6yranon-2
2) neHTaHou-2
3) 2-meTunOyTaHo-4
4) 3-meTunOyTano-1
3. BemectBo, umeroniee hopmyny CH,=CH, Ha3pIBaeTCs:
1) Tonyon
2) 3TUJICH
3) riuuepuH
4) npomnaHo
4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOIMUOHOBAS KUCIIOTa, UMEET POPMYIIY:
1) C,HsOH
2) (CH;).NH
3) CH;-CH,-COOH
4) CsHyOH
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5. Jlug aJikaHOB XapakTepHa peaKkuus:

1) npucoenuuenus H,

2) XJIOpUPOBAHHMSI HA CBETY

3) obecuseunBanus pacrsopa KMnOy4

4) nonuMepu3aluu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BojioM

3) BogOpOIOM

4) meTaHOM

7. YKCyCHasi KUCIIOTa BCTYIAET B PEAKIHIO C:

1) AgNO;

2) NaCl

3) Na,CO;

4) H,0

8. BepHbl 1 yTBEpKACHUSA:

A. AMUHBI OPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a YTBEPKACHUS

4) HeBepHO HU OJTHO U3 YTBEPKICHUMN

9. YpaBaenue xumuueckoit peakuun C,He+Cl,—C,HsCI+HCI sBrsieTcst:

1) peakiueii 3amenieHus, MPOTEKAIOLIEH [0 PaAUKAIIbBHOMY MEXaHU3MY

2) peakuuen NpUcOeIMHEHUS, TPOTEKAIOIIEH MO paJuKaIbHOMY MEXaHU3MY

3) peakuuel 3aMelIeH s, MPOTEKAOIIEH 110 HOHHOMY MEXAHU3MY

4) peakuueil MpUCOETUHEHMS, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsHOro 3epkajia» (¢ aMMHAYHbIM pPacTBOPOM OKCHJIA
cepeOpa) BCTyIaerT:

1) sTanon

2) raoko3a

3) riuepuH

4) kpaxman

11. YcraHoBuTEe COOTBETCTBHE MEXIy Ha3BaHUEM BEIECTBA U KJIACCOM
(rpymmoii) opraHU4eCKUX COeTUHEHUN, K KOTOPOMY(-0i) OHO TPUHAIJICHKUT.

HasBanue Bemiecta

A) CH;COOH

b) CH;-CH,-CH;

B) CH,=CH-CH,-CH;
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I') CH;-CH,-OH

Knacc oprannueckux coeTMHEHUN

1) onHOATOMHBIE CITUPTHI

2) yrieBojbl

3) kapOOHOBBIE KUCIOTHI

4) apoMaTUYeCKue yTiIeBOI0POIbI

5) HemnpeaeNbHbIE YTIEBOA0PO/IbI

6) IpeeNbHbIE YTIIEBOI0POIbI

12. B cxeme npeBpanieHui

1500°C Cakr +Br,

CH,; — X; — 6eunson — X,

BemecTBaMu X; U X, COOTBETCTBEHHO SIBJISIFOTCS:

1) anermiieH

2) 5TUJICH

3) 6pomMbGeH30I

4) xmopOeH30I1

5) dbenon

6) UKJIOTeKCaH

13. Onpenenure MOJEKYJSpHYIO GOpMyJy BellecTBa, cojaepxamiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCHUTENBHAS TIJIOTHOCTH MapoB
ATOTO BEILIECTBA IO BOAOPOAY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) CcHsOH

14. Ckonbko JHUTPOB Bojopoda MoTpedyercs s obpazoBanus 10,2 r
ATUJIOBOTO CHUPTAa W3 aleTalbJeruja, €CJIM BbIXOJ MPOAYKTAa PEAKIUU
coctasisieT 80%”?

1)6,2 1

2)3,1n

3)12,75 n

4)11,2 0

IlpuBeaemM mpumep 3aJaHUil I NMMCbMEHHOM KOHTPOJBLHOH PadoThI
1).

1. JlaiiTe Ha3BaHUS OPraHUYECKUM COCIUHEHUSM TI0 XUMHUYECKUM
dbopMynaM C  UCIOJB30BAHMEM  TPUBHAIBHOW  WIM  MEXKIYHAPOJHOU
CUCTEMATUYECKOM HOMEHKIATYPBhI:

a) C,HsOH

0) (CH3):NH
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B) CH;-CH(NH,)-COOH

r) C;HoN

n) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBpTe TIOJHBIE U COKpAIICHHbIE CTPYKTYpHbIE (HOPMYJIBI
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 MX HA3BAHUSM B COOTBETCTBHUU C
MEXKIYHApPOJIHOU HOMEHKJIATypPOM:

a) METHJIOEH30T

0) aHWJIMH

B) 3-MeTHiI0yTaHab

I') IUKJIOTEKCEH

n) 0yraaueH-1,2

€) 2-MeTHINpOonanoi-1

x) OyTuH-1

3) aMUHOYKCYCHas KUCII0Ta

3. CocraBpTe YypaBHEHHs XUMHUYECKHMX PpEAKUHUA COTJIACHO CXEME
IIPEBPALICHUMN:

1500°C Cakt +Br,

CH; —» X; > X; —» X3

YKaxuTe TUI 1 MEXaHU3M PEaKIuK, Ha30BUTE 00Pa30BaBIIUECS BEIIECTBA.

4. Omnpenenute MOJEKYJSIpHYIO (GopMyiry BemiecTBa, conaepxariero 37,5%
yriepoaa, 50% xucnopona u 12,5% Bogopoaa. OTHOcUTENbHAS TIIOTHOCTh apoOB
3TOr0 BEILIECTBA [0 BOJAOPOAY paBHa 16.

5. CKOJbKO JUTPOB BOJOpoJa morpedyercss st oOpazoBanus 10,2 r
ATUJIOBOTO CHOUPTAa W3 AaleTalbleruia, €CJIH BbIXOJ MPOAYKTAa PpPEAKLIHUH
coctasisieT 80%”?

2.2.2. Keiicbl

Kelicbl HCMONB3yIOTCS B KadyeCTBE OIEHOYHOTO CpPEACTBa B pazjaene &
OPUKIAAHOTO  MOAYJSA, HMX  COAEpKAHWE  ONpENEeNseTcss C  Y4YETOM
npodecCHOHaNbHON HalpaBiIeHHOCTH oOpa3zoBarenbHOil mporpammel  CIIO.
ITIpumepsl BO3MOXKHBIX TEM KEHUCOB:

1. IloremyieHue kiMMara M BBICBOOOXKJIEHHE Ta30BBIX THJIPATOB CO JIHA
OK€aHa.

2. bBynymue marepuaibl JUisl aBUa-, MAIIMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuansl 17151 COTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PAaCTUTEIbHBIX MTPENApPATOB.

5. XMMHUYECKHE IIEMEHTHI B )KU3HU YETIOBEKA.

6. Bogoponnast sHepreTuka.
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[IpuBenem npumeps! keiicoB nmo xumuu (aBrop ['omybeBa Nnna bopucosha,
yUUTENb XUMUH, https://urok.lsept.ru/articles/636947).
Keiic Nel. «XJ10p B KH3HM Ye10BEKa»

B Snonun oO0benrHEHHbIMU criiaMi HallMoHAJIbHOTO MHCTUTYTA 3/10POBBS
u llpedexryprnoro yHuepcutera CHUI3YOKH OBLIO MPOBEIEHO HCCIEIOBAHUE.
VYueHble BBISICHWJIA, YTO E€CTECTBEHHBIE OPraHWYECKHUE BEIIECTBA BCTYNAIOT B
pEaKinIo C XJIOPUPOBAHHOM BOJOW U3-TI0J1 KpaHa, 00pa3ysl OMacHbIE COCTMHECHHUS,
KOTOPBIE MOTYT CIIY’KUTh NPUYMHOMN paka. Takhe coOeIMHEHUs Ha3bIBAtOTCI MX,
TO ecTb «MyTareH ukc» ninu «HeusBecTHbiil MyTaren».

3anaHus:

1. Ilpemsnoxure crnocoObl YMEHBIIEHUS SJOBUTOrO BIIMSHMS XJOpa B
MATHEBOM BOJE HA OPraHU3M YEIIOBEKA.

2. Vcxopas u3 cBoeM )KM3HEHHON MPaKTUKH, MPUOIU3UTEIBHO paCCUNUTANTE,
CKOJIBKO XJIODUPOBAHHOM BOJBI Bbl HCIIOJB3YE€TE B TEUEHUE JHS U ISl KaKUX
uenen?

3. Kakue opranbl uejgoBeka OOJBIIE BCETO CTPAJAIOT OT BO3JEHCTBUS
xjopa?

4. Kak BnusieT XJIOpUpPOBaHHASA BOJA HA YEJIOBEKA PU KyllaHUU?

5. Haligute AOMOMHUTENbHYIO HH(pOpMAIMIO O 3aMeHe XJiopa IMpu
00e33apa’kuBaHUU BO/IBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHU B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOAEPKAIIMX COSAUHEHUH, YKaXKUTE MEpbl 0€301MacHOCTH
pu paboTe ¢ HUMHU.

Keiic Ne2. «Bogopoaomoomnin — mar B 0yayuiee»

AstomobOumn Honda FCX Clarity Ha BOJOpOAHBIX TOIJIMBHBIX 3JIEMEHTAX
e3aaT no poporam Espornsl ¢ 2009 roga. B 2011 rogy Honda npucoeaununach k
eBporneickomMy napTHepcTBY skojoruunor sHepruu (Clean Energy Partnership),
MIOCJIE€ YEro BBIBEJIa HA MEPBBIM IUIAH MNPOU3BOACTBO HKOJOTHYECKU YHUCTHIX
aBToMoOmiei. A Ha Ilatom MockoBckoM MexayHapogHoMm aBTocajoHe BA73
MPEICTaBIII CBOIO HOBUHKY «Jlama-AHTAm» ¢ GarioHaMu BOJOPO/IA U KHCIOPOa.

3aganus:

1. Tlouemy M™MHOTHE aBTOMOOWJIBHBIE KOMIIAHUU  pa3palaThIBAIOT
aBTOMOOWJIU, pabOTarOIIME Ha BOJIOPOJHOM TOILIUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOMIICH, pabOTAONIMX HA YTIE€BOJ0POIHOM
TOIUUIMBE, BIIUSIIOT HA 3J0POBbE UEIOBEKa?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOUIICH?

4. Haitnute qOMOTHUTENBHYIO HHPOPMAIIMIO 00 UX YCTPOUCTBE.
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5. Ecnu B Bamedl ceMbe WIM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUNTANTE, CKOJIBKO MPHUOIU3UTENLHO JUTPOB OCH3WMHA, Ta3a M KaKOW MapKH
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BeliecTBa ¥ B KaKOM KOJIMYECTBE MOTYT HaXOAUTHCSA B BBIXJIOMHBIX
raszax BalllMX aBTOMOOUJICH?

2.2.3. YueOHO-ucCIe10BaATeIbCKUIA POCKT

VY4ebHO-uccae10BaTeNbCKUI MPOEKT SBJISIETCSI OCHOBHBIM CIIOCOOOM OLIEHKH
pe3ynbTaToOB 00y4YeHUs, CPOPMUPOBAHHBIX Y OOYYAIONIMXCS B XOJI€ OCBOCHHUS
MNPUKIAIHOTO MOAYJd Xumuu B pazaenax 9.1. um 9.2. HccnemoBanue u
XUMUYECKUN aHalmn3 O0BEKTOB Ouocheprl/TexHochepsl (C yderom Oymymiei
po(eCcCUOHATIBHOM IESTEIbHOCTH).

[IpuBenem mnpuMep NPOEKTHOrO 3ajJaHusi, paboTa Haa KOTOPHIM
HAYMHAETCs C Hayajia pasjielia, a JeTalbHOE BBINOJIHEHUE 33aJlaHui B TpyNHmnax u
oopMiieHHE Pe3yJbTaTOB MPOCKTHOW MEATEIbHOCTH IMPOU3BOJUTCS B KOHIIE
U3YyYEHUS paszena.

OO6mrass Tema TpPOEKTa, TMPUBEIECHHAs HWXKE, B  JlaJbHEHIIEM
JEKOMITO3UPYeTCs 10 (HaceTHOMY MPHUHIIUIY B 3aBUCHMOCTH OT IMOJy4aeMOM
oOyyYaromuMucs CrienraIbHOCTH (Mpodeccun), a TakkKe KaxKJaas TpyImna MOXKET
paccMOTpeTh Oojiee YriayOJIEHHO OJIMH U3 00s3aTENIbHBIX COJIEPKATETbHBIX
KOMITOHEHTOB (TIOJTEM) MPOEKTA.

Ha3Banue mnpoekTa: cocTaBlieHHE MPOEKTa I[BETHUKA/caga/oropojgam B
3aBUCUMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX MTOYB.

IIpobGyema wucciaenoBaHMsi: OINpPEACICHUE BO3MOXKHOCTH  Pa30MBKH
IBETHUKA B COOTBETCTBUM C JIM3aHHEPCKUM 3alpoCOM U HEOOXOJIUMOCTH
ajanTalyyu TU3alHEPCKOro MPOEKTa K MOYBEHHBIM U KIIMMATUYECKUM YCIOBHUSIM
Ha OCHOBaHUU HCCJEJAOBAHMS XHMHYECKOTO COCTaBa IIOYB MPEAJIOKEHHOIO
y4acTKa.

Lenb mnpoekTa: omnpenenuTh BIWSHUE XMMHUYECKOTO COCTaBa IMOYB Ha
MPEJIOKEHHOM yYacTKE Ha AacCOPTUMEHT PACTeHHM, PEKOMEHIOBaHHBIX K
MOCAJIKE /IS peain3aIiii BEBIOPAHHOTO JM3aHHEPCKOTO MPOCKTA.

3amayu npoekra:

1) uccnenoBaTh XMMHYECKUNM COCTaB, CTPYKTYPY, KHCIOTHOCTb INOYBBHI Ha
MPEIJI0)KEHHOM YYaCTKE;

2) uccneaoBaTh MHCOJSILIMIO OTBEJIEHHOTO JUIsl LIBETHUKA y4acTKa;

3) OpenIoXKuUTh MEpPbl MO YIYUYIIEHUIO KauecTBAa MOYBBI MYTEM BHECEHUS
pa3sIUYHBIX YAOOpPeHU U 100aBOK Ha MPEMJIOKEHHOM YYacTKe B cllydae
HEOOXOIMMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUNW B COOTBETCTBUM C BBISBICHHBIMH

0COOECHHOCTSIMH HCCJICJOBAHHOI'O YHaCTKa U I[HBaﬁHepCKHM 3aIIpOCOM;
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5) cocTaBUThH MOCAIOYHYIO BEJJOMOCTB;

6) MOATOTOBUTH U IMMyOJMYHO MPEACTABUTH MPE3CHTAIINIO TI0 TEME MTPOEKTA B
KOMaH/I€e.

Pe3yabTaThl 00yueHus:

— ONpenensaTh TNepeyeHb HEOOXOAUMBIX HCCIEAOBAHUN XHUMHUYECKOTO
cocTaBa TIOYB MW YyuyacTKa JJIsI COCTABJICHUS WM aJanTallid paHee
pa3pabOTaHHOTO MPOEKTA I[BETHUKA;

— OIKCHIBATh 33aBUCUMOCTh aCCOPTHUMEHTAa PACTEHHMl OT KayecTBa
MIPEITIOKEHHON TTOYBHI JJIs1 O0yCTPONCTBA IBETHHUKA,;

— CIIOCOOHOCTh HMCIIOJB30BaTh COBPEMEHHBIE CPEACTBA IMOWCKA, aHaIu3a U
UHTEpIpeTauu  uHpopManuu, U  HUHOOPMALUOHHBIE  TEXHOJIOTHU IS
BBINIOJIHEHHU 33/1a4 ITpodeccruonanbHol aestenbHocTu (OK-2);

— crocoOHOCTh 3(P(HEKTUBHO B3aUMOJICUCTBOBATh U PabOTAaTh B KOJUICKTUBE
u komanjae (OK—4).

Pe3yabTaT npoekTHOM padoThl 00yYAKOIIErocs:

— MakeT / BujeoMarepuan / medatrneie cpeactsa / 3D-momenu kocMudecKoin
TEXHOJIOTUH;, TIPE3EHTAIls PE3yJbTaTOB KCCICIOBAHUS HAa MPOQPECCHOHATBHBIX
KOHKYypcax.

dopma npeAcTaBICHUA Pe3yJIbTATOB IPOCKTHOM PadoThI:

— 3allMTa TPOEKTa C HKCIOJIb30BAHMEM CPEJICTB BHU3yalu3allud U
JIEMOHCTpalUM NpoyKTa ( / MakeTa / BujpeoMarepuaia / me4aTHeiX cpeacts / 3D-
MoJiend (TpU HAJTUYUN).

Bo3Mo:xHbIE BADUAHTBI T€M NIPOCKTOB:

1. HccrnenoBanvue cocTtaBa MHUHEPAJIbHOM BOJBI W PEKOMEHJAIMH MO €€
MCIOJIb30BAHUIO.

2. HccnenoBanue pa3pyliaromiero JICUCTBUS NPUPOAHOM BOJBI Ha
CTPOUTEJIbHBIE MaTEPHUAIIbI.

3. CocraBiieHre MPOeKTa IIBETHUKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX IIOYB B COOTBETCTBUM C JHU3aHHEPCKUM 3alpOCOM
(MOHOXPOMHBIN ~ I[BETHUK,  I[BETHUK  OJIHOJETHHUKOB, = MHOTOJIETHUKOB,
JIEKOPATUBHBIN OrOPOJI U IP. ).

4. CocraBieHue CcOaJaHCUPOBAHHOTO MEHIO Ha JCHb (HEAem) B
3aBUCUMOCTH OT COJIEpKAHUS XUMHUYECKUX MAKpO W MHUKPOIJIEMEHTOB B
MPOJYyKTaxX MUTaHUS.

5. UccnenoBanue kauecTBa IMUTHEBOM BOILI.

6. WccnenoBanue mpoO BOJOMPOBOJIHON BOJBI HAa MTPEAMET YCTPaHEHUS
AKECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIBI B CEITbCKOXO35IMCTBEHHOM A€ TEIbHOCTH.

8. KoHTpOJIb KauecTBa TEXHUYECKOM BOJBI PA3HBIX BUJIOB B COOTBETCTBUU C
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metogukamu o 'OCT.

9. Co3naHue TEKOPAaTUBHOM MITYKaTypPKHU.

10. IIurMeHTHI B U3AENUSAX U3 CTEKIA.

11. HccnepmoBanme paspylIaromiero JAEWCTBHS BOABI HA CTPOUTEIBHBIC
MaTepualbl.

12. OreHnka cocTosiHUSI BO37ayXa paboued 30HBI CHElUanucTa (TEXHOJIOoTa,
CTpouTEeNs ¥ T.I., C YY4eTOM OO0JacTH Npo(ecCHOHATBbHON AESTENbHOCTH) B
COOTBETCTBUM C HOPMATHUBHBIMU JOKYMEHTAMU

2.3. OnenouyHble cpeacTBa  INPOMEKYTOYHON  arrecTalMud IO
TUCHUILTHHE « XUMUD)

[IpomexyTouHast arTecTanus IO AUCIHUIUIUHE «XUMHUs» MPOBOIUTCA B
dbopme sk3aMeHa. Kaxxaplii sKk3aMeHAIIMOHHBIN OWJIET COCTOUT W3 TPeX 3aJaHuM:
1) Teopernueckoe 3aJaHKHe B BUJE BOMPOCAa U3 TEOPETUUYECKOTO COJACpIKAHUS
OCHOBHOT'O M TPUKJIAJHOTO MOJYJIEH; 2) MpaKkTUYecKoe 3aJaHue (CoCTaBlieHUE
YpPaBHEHHII XMMHYECKHMX pEAKUMA C Y4YacCTUEM HEOPraHWYECKHX WU
OpraHUYECKUX BEILIECTB, B T.4. IIEMIOYEK MPEBPAIICHUN U KAaUECTBEHHBIX PEaKIUi
OOHapyXeHUsI; XUMUYECKUX (POpPMYJI HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHHUs TI0 HOMEHKJIAType HEOPraHUYeCKUX H
OpraHUYeCKUX BEIIECTB; OIEHKAa M3MEHEHHUS CKOPOCTU XMMUUYECKOM peakiuu u
HaIlpaBJICHUS] CMEIICHUST PABHOBECHS C MCIIOJNb30BaHMEM mnpuHiuna Jle-
[[Tatenpe; OIlIEHKA XHWMHYECKOTO COCTaBa M OOOCHOBAaHHWE NPUMEHUMOCTH
oOBekTa Omo- wim TexHocdepbl u T.1.); 3) pacueTHas 3amada (pacyeThl IO
YPaBHEHUIO XUMHUUYECKUX PEaKIHii, pacueT MacCOBOU 10U (MacChl) XUMUYECKOTO
aleMeHTa (COeNMHEHUs) B MOJIEKyJe (CMeCH); OmNpeAciieHUue MNpOoCTeuIen
dbopMyJibl OpPraHUYECKON MOJIEKYJIbI, UCXOJ1 W3 3JEMEHTHOro coctaBa (B %);
pacyeThl TEIUIOBBIX A(PHEKTOB XMMHUYECKUX PEAKIUMA; pacueThl 3aBUCHUMOCTH
CKOPOCTU XMMHUYECKOM peakIuu OT KOHLIEHTPALlMU U TEMIIEPATypPhl U T.I1.).

[TpuBenem mpumep SK3aMEHAIMOHHOTO OHIIeTa.

3ananue 1.

Kakoili pacTBOp HCIONB3YIOT JJISI KA4ECTBEHHOW PEKLHUHU OIPEICIICHUS
XJIOPUAOB, OpoMUIOB, HomuaoB? Hamummre ypaBHEHUS peakuuii U 000CHYHTE
OTBET.

3ananue 2.

JlaHa cxema npeBpaiieHum.

CszOH Al203, 4000_) X1 KMnO4, H20, 0-20"_) X2 HBr (u30.), t_ X3 t_ STUH —>
—)C2H4O

[IponuuTe Bce peakuuu U onpeaenuTs Bemectra X1, X2, X3.

3aganue 3.
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OrnpenenuTe MaccoBbI€ 10U XUMUYECKUX 3JIEMEHTOB B OKCUE ATOMHHUS
ALO; 1 BeIpa3uTe Ux B MPOIICHTAX.
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3akJioueHue

Takum oOpa3om, (OHA OIEHOYHBIX CPEACTB MO JTUCHUIUIMHE «XHUMHSD)
COCTOMT W3 OLIEHOYHBIX CPEJCTB TEKYIIETro, pPyOEKHOro (TeMaTUYECKOro)
KOHTPOJIS U 3aIaHUH IIPOMEKYTOUYHOU aTTECTALUU.

B ydeOHO-METOIMYECKOM KOMIUIEKCE TPUBEACHBI MPUMEpPHl 3aJaHui,
KOTOpPBIE SIBIISIIOTCS MOAENbHBIMU. Kaxaplii mpenoaaBaTeib, B CBOKO OYEPEdb, B
paMKax CBOEH METOAMUYECKOH NIEeATENbHOCTH CaM MPOEKTUPYET U pa3padaTbIiBacT
CpeacTBa 00yUYeHHUsS! M KOHTPOJIS, a TAK)Ke BHIOMPAET METOAbl M OPTaHU3allMOHHBIE
(bopmbl UCXOs u3 OpraHU3alMOHHO-I1€1arOrNYECKUX YCIIOBHI
00pa30BaTeIbHOro IMpolecca, COOCTBEHHOTO OMbITA, YPOBHS MOATOTOBIEHHOCTH
Y MOTHBALIMU CTYJICHTOB.
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