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1. ITacmopT OLEHOYHBIX MATEPHAJIOB MO0 0011€00PA30BATEIbHON JUCHUILINHE
«XHAMHUSD»



st gopMupoBaHusi, KOHTPOJS M OLUEHKH pe3yJbTaTOB OCBOCHUSA
0011e00pa3oBaTeIbHON TUCITUTIIMHBI « XUMUSD» pa3pad0TaHa CUCTEMa OIEHOYHBIX
MeponpuaTuid, yautsiBaromias Tpedoanus @I'OC COO (mpeaMeTHbIE Pe3yIbTaThl)
u @I'OC CIIO (obmue 1 mpodeccroHambHbIE KOMIIETEHITUN ).

BaxxHol 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CUCTEMbI OI[CHUBAHUS SIBIISICTCS
COTrJIaCOBAaHHOCTh OIICHOYHBIX MEPOMPUATHN U 3allJIaHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxioe oneHouHOE MEpOIpUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00ydeHHUsl.

B nuctummae « Xumus» K OCHOBHBIM OIEHOYHBIM MEPOITPUATHUSIM OTHOCSITCS:
3aJlaHns B TECTOBOHW (popme, MpaKTUUECKHE 3aJlaHus Ha COCTaBJICHUE ypaBHEHUI
peaknuii, Ki1acCu(PUKAIUI0 1 HOMEHKJIATYPY XUMUYECKUX COCTMHCHHM, pacUCTHBIC
3aJlauu, 1a00paTOPHbIE paOOTHI, MPAKTUKO-OPUEHTUPOBAHHbIC 3aJaHUs (PACUCTHBIC
U TeopeTuyeckue). B mpukiaHbIX MOYJISIX B KAYECTBE OIEHOUYHBIX MEPOIPUSITHI
TaK)Ke 3alUIAaHUPOBAHBI KEHCHI U Y4eOHO-UCCIIEI0BATENLCKHIE MPOCKTHI.

Peanuzanusi OlleHOYHBIX MEPONPUATHI M0 XMMUU 3aIlUIAHUPOBAHA B pamMKax
TEKYIIEro, pyOeKHOTO (TEeMaTHYECKOT0) KOHTPOJIS ¥ TPOMEKYTOUYHOHN aTTeCTallun
0 TUCIIUTIIINHE.

Cucrema OIEHOYHBIX MEPONPHATHH TIO XWMHU TPEACTABICHA B TACIOPTE
OILICHOYHBIX Cpe/cTB (Tabnumia 1).



Ta6muma 1. [TacmopT o1eHOYHBIX CPEJCTB M0 JUCHUIUIUHE « XuMus» (Bapuant 2)

Ne | Monyas / Paznen / Tema Pe3yabTart 00yueHnust Tunbl OEeHOYHBIX MEPONPUSTHI
I | OcHoBHOE conepkaHue
1 |Pa3gen 1. OcHOBBI ®opMyIupoBaThH 0a30BbIE
CTPOEHHUS BellecTBa MOHSITHS U 3aKOHBI XMMHUH
1.1 |Crpoenue aToMOB CocTaBlITh XUMHYECKHE l. Tect «CtpoeHne aTOMOB XMMUUYECKHUX JIEMEHTOB U
XUMHUYECKUX DJIEMEHTOB U [(POPMYJIBI COETUHEHUI B MIPUPOJIa XUMHUUECKOMN CBA3N».
IIPUPOJA XUMHUYECKOU CBA3U|COOTBETCTBUU CO CTEIICHBIO 2. 3aga4M Ha COCTaBJICHUE XUMHUECKUX (PopMyI
OKHCIICHHS] XUMUYECKHUX JIBYXaTOMHBIX COEAMHEHUH (OKCHUIOB, CYJIb(PHUI0B,
3JIEMEHTOB, UCXOIS U3 TUAPUJIOB U T.II.)
BAJICHTHOCTH U
ANEKTPOOTPULIATETEHOCTH
1.2 (Ilepponnueckuii 3aKkOH 1 | XapaKTEpU30BaTh XUMUYECKHE |[IpaKkTUKO-OpMEHTHPOBAHHBIE TEOPETUYECKUE 3aJaHUS
tabnuua .M. MenzaeneeBa [31€MEHTHI B COOTBETCTBHM C UX |HA XapaKTEPU3aALUIO XUMUYECKHUX AJIIEMEHTOB:
MOJIOKEHHUEM B TIepUOANYECKON [« MeTtamnyeckue / HeMeTaLTHYeCKHe CBONCTBA,
CHUCTEME XMMHUYECKUX JJIEMEHTOB |JIEKTPOOTPULIATEILHOCT U CPOJICTBO K JJIEKTPOHY
J.1. MenneneeBa XUMHYECKHUX BJIEMEHTOB B COOTBETCTBHUE C UX
ANEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOIMYECKON CUCTEME XUMUUYECKUX dieMeHTOB J[. 1.
MeneneeBay
2 |Pazgea 2. XumMu4eckue CocraBasiTb ypaBHeHUSA U KonrpouabHas padora




Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
peakunu cXeMbl XUMH4YecKnX peaknuii |«CTpoeHHe BelecTBA U XUMHYECKHE PeAKINID)
2.1 |Tumbel XUMUYECKUX CocTaBisTh peakiuu 1. 3agaum Ha cOCTaBJICHHE YPABHEHUMN pPEaKIIUil:
peakuuii COEMHEHUS, PA3I0KECHU, — COCJIMHEHUSI, 3aMEILICHUS, PA3JI0KEHUS, OOMEHa U
oOMeHa, 3aMelIeHHS, peakinii ¢ y4acTHeM KOMIUIEKCHBIX COeIMHEHHM (Ha
OKHUCIIUTEIIbHO- puUMepe TUAPOKCOKOMILIEKCOB aTFOMUHUS U [IMHKA);
BOCCTAHOBUTEJBHBIE PEAKIIUA U (— OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUAN C
peakiuu HCIIOJI30BaHUEM METO/1a AJIEKTPOHHOTO OajaHca;
KOMILIEKCOOOpa3oBaHus (Ha — C y4acTHEM KOMIUICKCHBIX COeIMHEHUH (Ha IpuMepe
puMepe TUAPOKCOKOMITIIEKCOB  [TUIPOKCOKOMIUIEKCOB IIMHKA U alTFOMUHUSA).
JTIOMUHUS Y [IUHKA) C y4acTHEM (2. 3a/1auu Ha pacueT KOJNYECTBEHHBIX XapaKTePUCTUK
HEOPTaHUYECKUX BEILIECTB MPOAYKTa peaklNK COCTUHEHUS; MACCOBOM WIIH
00BEMHOM 101 BBIXO/Ia MPOIYKTA PEAKIUU COSTUHEHUS
OT TEOPETUUECKH BO3MOXKHOT'0; OOBEMHBIX OTHOIIEHUH
ra3oB; KOJMYECTBEHHbBIX XapPAKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJYKTOB PEaKLUU; Macchl (00BEM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIU OHO U3
BEIIECTB JIaHO B BUJE PACTBOPA C ONPEICICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA
2.2 |DJIEeKTpOIUTUYECKAS CocTaBIiITh ypaBHEHUSA 1. 3agaHust Ha COCTaBICHUE MOJIEKYJISIPHBIX K HOHHBIX

JIACCOIIMAIINS 1 MOHHBIN

XUMHNYCCKHUX PCAaKIIMK MOHHOI'O

PEaKLHI C y4aCTUEM OKCHJIOB, KHCJIOT, OCHOBAaHUU U




Ne | Moayas / Paznea / Tema PesyabTar 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
oOMeH oOMeHa C y4acTuemM COJIeH, HIOHHBIX peaKlUi THIPOIN3a COJICH,
HEOPraHWYECKUX BELIECTB YCTaHOBJICHHE U3MEHEHUS KUCIIOTHOCTH CPEBI.
2. JIaboparopHas padota «Peakuuu rugponusza
3 (Pa3gexn 3. CTpoenue u HccaenoBats cTpoeHue u KonrpoabHas padora «CBoiicTBa HEOPraHUYECKUX
CBOMCTBA CBOMCTBA HEOPraHUYECKHUX BeIeCTB)
HEOPraHN4eCKHUX BELIEeCTB (BelleCTB
3.1 |Knaccuduxarnms, Knaccudummponats 1. Tect «HoMeHknaTypa 1 Ha3BaHHE HEOPTaHUYECKHUX

HOMEHKJIaTypa U CTPOEHUE
HEOPTaHUYECKUX BEIIECTB

HCOPraHNYCCKHC BCIICCTBA B
COOTBCTCTBUHU C UX CTPOCHUCM

BEIIIECTB UCXOJISI U3 UX XUMUYECKOU (POPMYJIbI HITH
COCTaBJICHUE XUMHUYECKON (HOPMYIIbI UCXOAS U3
Ha3BaHMS BEILECTBA MO MEXITYHAPOIHON WU
TPUBHATBLHON HOMEHKJIATYPEY.

2. 3amaun Ha pacyeT MacCOBOM JIOJIH (MacChl)
XUMHYECKOT0 3JIEMEHTA (COEAMHEHNS) B MOJIEKYJIE
(cmecn).

3. IIpakTrueckue 3a1aHus 10 KiaaccupuKammm,
HOMEHKJIaType U XUMUUECKUM (popMyiam
HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB.

4. ITpakTHuecKre 3aJJaHUs HA ONPEICIICHUE XUMUYECKOM
AKTUBHOCTH BEIICCTB B 3aBUCUMOCTH BHJIa XUMHUYECKOM
CBSI3M M TUIA KPUCTAINYECKON PEIICTKU




Ne | Moayas / Paznea / Tema PesyabTar 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
3.2 |DPU3UKO-XUMHUYECKHE VY cranaBauBaTh 3aBUCUMOCTD 1. Tect «OcOOEHHOCTH XUMHUYECKUX CBOHCTB OKCUIOB,
CBOMCTBA HEOPTraHUYECKUX |(PU3UKO-XMMHUECKUX CBOMCTB  |KUCJIOT, OCHOBaHUN, aM(OTEPHBIX TUAPOKCUIOB U
BEILECTB HEOPraHWYECKUX BEUIECTB OT COJICI».
CTPOEHUS aTOMOB M MOJIEKYJ, a |2. 3alaHKsI HA COCTABJICHUE YPABHEHUIN XUMHUYECKUX
TaK)K€ TUIA KPUCTAJUIMYECKOW  |peaklUUi ¢ y9aCTHEM IPOCTBIX U CIO0KHBIX
pEelIeTKH HEOPTaHUYECKUX BEIIECTB: OKCHJIOB METAJIOB,
HEMETAJUIOB U aM(POTEPHBIX IJIEMEHTOB;
HEOPTraHWYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YyIOIIUX UX CBOMCTBA U CIIOCOOBI OTyUEHUSI.
3. IIpakTHKO-OpUEHTHUPOBAHHBIE TEOPETUUECKUE 3ATAHUS
Ha CBOMCTBA U NOJIyYEHHE HEOPTAHUYECKUX BEILECTB.
4. JJabopaTtopHas pabota «CBoiCTBa METAJIJIOB U
HEMETAJIOB)
3.3 (IIponsBoacTBo OO00CHOBBIBATh 3HAYECHUE U [IpakTHKO-OpHUEHTUPOBAHHBIE 3a/IaHUS IO COCTABJIEHUIO

HEOPTaHUYECKHUX BEILIECTB.
3Ha4YeHUE U IPUMEHEHUE B
OBITY ¥ Ha IPOU3BOJICTBE

MPUMEHEHUE HEOPTaHUUECKUX
BEIIECTB B OBITOBOI U
MIPOU3BOJACTBCHHOM
JIeSITEIbHOCTH Y€JIOBEKA UX
(hU3UKO-XUMHYCCKUMH
CBOMCTBaMH

XUMHNYCCKUX pCaKHI/Iﬁ C y4aCTUEM HCOPIraHUYCCKHUX
BCUICCTB, UCIIOJIb3YEMbBIX IJIA UX I/II[CHTI/I(i)I/IKaL[I/II/I n
IMIPOMBIIIJIICHHBIX CIroco0oB IMOJIYy4UCHUA




Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
4 |Pa3nen 4. CtpoeHue n HccaenoBath cTpoeHue u KontposabHas padora
CBOIICTBA OPraHMYeCKUX |CBOWCTBA OPraHU4YeCcKHX «CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB)
BelleCTB BellleCTB
4.1 |Knaccudukanus, crpoenue |Knaccudunmponats 1. 3apaHus Ha cocTaBIEHUE Ha3BaHU OPraHUYECKUX
¥ HOMEHKJIaTypa OpraHMYecKue BElIeCTBA B COEJIMHEHUI 10 TPUBHAIBHON MIIM MEXTyHAPOIHOM
OpraHUYECKUX BELIECTB COOTBETCTBHHM C UX CTPOEHUEM |CHUCTEMATUYECKOW HOMEHKIIATYpe
2. 3aiaHus HA COCTABJIEHUE MOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB
OTJICJIbHBIX KJIACCOB
3. 3ajaun Ha onpeaeeHue NpocTeie GopmMyibl
OpPTraHUYECKON MOJIEKYJIbI, UCXOISl U3 3JIEMEHTHOTO
coctaBa (B %)
4.2 |CBoiicTBa OpraHMYECKUX  |YCTaHaBIMBAaTh 3aBUCUMOCTD 1. 3agaHus Ha cOCTaBI€HUE YPABHEHUN XUMUYECKHUX

COEeIMHEHUN

(U3UKO-XUMHUUECKUX CBOMCTB
OpraHUYeCKUX BEIIECTB OT
CTPOEHUS MOJICKYJT

peaKkui ¢ y4acTUEM OPraHMYECKUX BEILECTB Ha
OCHOBAHUHU UX COCTaBA U CTPOECHUS.

2. 3aiaHus HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX
PEAKLNM, WILUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA C
YYETOM MEXAHU3MOB IIPOTEKAHMS TAHHBIX PEAKLUN U
TFEHETUYECKOW CBSI3M OPraHUYECKUX BELIECTB PA3HBIX
KJIaCCOB

3. PacueTHbie 3a/1a4u 110 YPAaBHEHUSIM PEAKIUN C




Ne | Moayas / Paznea / Tema PesyabTar 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
Y4aCTHEM OPTaHMYECKHUX BEIIECTB.
4. JlaboparopHas padota «llomyuenue stunena u
U3YYEHHUE €T0 CBOMCTBY
4.3 |Opranuueckue BemectBa B |OO0OCHOBBIBaTh 3HAUEHUE U [IpaKkTHKO-OpHEHTUPOBAHHBIE 3aJaHUS 110 COCTABIICHUIO
KU3HEIEATEIIBHOCTH IIPUMEHEHUE OPraHUYECKUX XUMHUYECKUX PEAKIUI C yHaCTUEM OPraHUYECKUX
yenoBeka. [[pon3BoicTBO U |BEHIECTB B OBITOBOM U BEILECTB, UCIOJIb3YEMBIX JJI UX UACHTU(PUKALIUU B
PUMEHEHUE OPTraHUYECKUX [IPOU3BOJCTBEHHON OBITY Y POMBIIIJIEHHOCTH.
BEILECTB B JeATEIbHOCTH YEI0BEKa UX
IPOMBIIIUIEHHOCTH (U3UKO-XUMHYECKUMU
CBOMCTBaMU
S |Pasgea S. Kunernueckune |MccienoBaTrh paBHOBecHE H KonrposabHas padora
U TEPMOAUHAMHMYECKHE  |CKOPOCTH XMMMYECKHUX «CKOpOCTH XMMHUYECKOH peakMy U XUMHYECKoe
3aKOHOMEPHOCTH peaxkuui paBHOBeCHE»
NPOTEKAHUSA XMMHUYECKUX
peakuui
5.1 |Kunernueckue HccnenoBath BIHsHUE 1. JlabopaTopHas paboTta Ha BBIOOD:
3aKOHOMEPHOCTH KOHLIEHTpaluu pearupyrommx |— «OnpeaeneHrue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT

MPOTEKAHUS XUMUYECKUX
peakuuii

BEILIECTB U TEMIIEPATYPhI HA
CKOPOCTb XMMUYECKUX PEaKLNN

KOHIICHTPAIIUU PEarnupyrolnX BEIIeCTBY;
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Moayas / Paznen / Tema

PesyabTar 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

— «Ornpenenenue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TEeMIIepaTyph».

2. IIpakTHUKO-OpUEHTUPOBAHHBIEC TEOPETUUECKUE 3aTaHUS
Ha aHau3 (HaKTOPOB, BIMSIONIUX HA U3MEHEHUE
CKOPOCTU XMMUYECKOMN peaKkuu

5.2 |TepmoauHaMu4yeckue Hccenenosarh BIusiHUE 1. 3amaun Ha pacyeThl TEIUIOBBIX Y3PPEKTOB XUMUYECKUX
3aKOHOMEPHOCTH VW3MEHEHHS KOHLICHTPALIUU peakluii ¥ onpeiesIeHue TUIa peakuuu (Mo TEMI0BOMY
IIPOTEKAHNUS XUMUYECKUX  |BELIECTB, PEAKLUU CPEBI U 3 dexTy: 3K30- U FJHTOTEPMHUUECKHE).
peakuunii. PaBHoBecue TEMIIEPATYPhl HA CMEILIEHUE 2. IIpaKTUKO-OpUEHTUPOBAHHBIE 3a1aHUS HA
XUMHAYECKUX PEAKIAN XUMHYECKOTO PAaBHOBECHS npuMeHenue npunuumna Jle-Illarense ns HaxoxaeHus

HaIIpaBJICHUS CMEILEHNS PABHOBECHS XUMUYECKOU
peakuuu 1 aHaiau3 (akTopoB, BIMSIOMIMX HA CMELICHHUE
XUMHYECKOTO PaBHOBECHS.
3. JlabopatopHas pabora «3yueHue BIusiHUS
pa3IMYHbIX (PAKTOPOB HA CMEILIEHUE XUMUYECKOTO
PaBHOBECUSD
6 |Pasgea 6. lucniepcHble HccienoBath qucnepcHbie KounrpouabHas padora no reme «/lucnepcubie
CHCTEMbI CHCTEMbI CUCTEMbI»
6.1 |[ducnepcHble CHCTEMBI U PaznuyaTe uctrHHBIE pacTBOPHI, |1. 3aKaun Ha NPUTOTOBJIEHUE PACTBOPOB.

(bakTophl UX YCTOMUYUBOCTH

KOJUTOMJTHBIE PACTBOPBI 1
rpyOOIMCIIEPCHBIE CUCTEMBI Ha

2. ITpaKTUKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJJaHHS Ha
JUCTIEPCHBIC CUCTEMBI, UCTIOIh3yEMbIE B OBITOBOM U

11




Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
OCHOBE XUMHUYECKOTO MIPOU3BOJICTBEHHOM JI€ATEIbHOCTH YEJIOBEKA.
AKCIEPUMEHTA
6.2 |HccnenoBaHue CBOMCTB HccnenoBarb pU3NKO- JlaboparopHas paboTa (Ha BEIOOp):
JUCIIEPCHBIX CUCTEM XUMHYECKUE CBOKCTBA — IIpuroTtoBneHue pacTBOpOB;
pa3IMYHBIX BUJIOB TUCIIEPCHBIX |— MccnenoBaHue qUCIIEPCHBIX CUCTEM.
CUCTEM
7 HcciienoBats cBOMCTBA
Paszgea 7. KayecTBeHHbIC
OPraHHYecKHX M
peakunu O0OHapy:KeHU S
HEOPTraHN4YeCKHUX BellecTB ¢
OPraHHYecKHX M
HCI0JIb30BAHHEM
HEOPraHu4eCKHUX BelecTB .
Ka4eCTBEHHbIX peaKuuii
7.1 |OGHapyxeHue HccnenoBarh Ka4eCTBEHHBIE 1. JIabopaTtopHas pabota (Ha BbIOOD):
HEOPraHUYECKUX KaTUOHOB |pEaKLMU HEOPTaHUYECKUX — AHaIIMTHYECKME peakuu KaTHoHOB [-VI rpymnm;
Y AHUOHOB BEILIECTB — AHaJIUTUYECKUE PEAKIIUU AHUOHOB.
2. IlpakTrueckue 3a1aHUsl Ha COCTABJICHUE YPaBHEHUN
peakuuii 00HapyxeHust karuoHoB [-VI rpynm u
aHUOHOB, B T.4. B MOJIEKYJISIPHOU U MOHHOU (popmax.
7.2 |OGHapyxeHue HccnenoBarh Ka4€CTBEHHBIE 1. JlabopaTtopHas pabota (Ha BBIOOD):

OpPraHUYCCKHUX BCIICCTB
OTACJIBHBIX KJIaCCOB C

PEAKIIUY OPTaHUYECKUX
COCIMHEHUH OTJICIILHBIX KJIACCOB

— KauecTBeHHbBIC p€aKkunn Ha OTACIbHBIC KJIIaCChI
OpPraHUYCCKHUX BCIICCTB,

12




Ne | Moayas / Paznea / Tema PesyabTar 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
HCTIOJIb30BAHUEM — KauecTBeHHBIN aHan3 OPraHUYECKUX COEAUHEHUN T10
KA4E€CTBEHHBIX PEAKLINAN (GyHKIMOHATIBHBIM TPYIIIAM.

2. IIpakTrueckue 3a1aHusl HA COCTABIICHHE
KaueCTBEHHBIX PeaKIuii OOHAPY>KEHUS OPTaHUYECKUX
COeIMHEHUN
II | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (COAepKaHNe MPUKJIATHOTO MOTYJIA)
8 |Pa3gen 8. OueHuBaTh NMOCIEACTBUSA 3ammra Keica (¢ yueroM Oyayuiei
Xumus B ObITY U OBITOBOM M NMPOM3BOACTBEHHOI (MPOodeccHoHATIBLHON AeITeJIbHOCTH)
MPON3BOJACTBEHHOM NAeSITeJIbHOCTH YeJI0BeKa C

JACHATECIIbHOCTH Y€/10BCKAa

NMO3MIMI DKOJIOTHYeCKOn
0e30macHoCTH

Xumusi B ObITY U
MPOU3BOJCTBEHHOM
NEATEIbHOCTH YEI0BEKa

OneHuBaTh NOCJIENCTBUSA
OBITOBOI U MPOU3BOICTBEHHOMN
JIEATEILHOCTH YEJIOBEKA C
MO3UIIMH PKOJIOTMYECKOM
0e301acHOCTH

Keiic (c yueroMm Oyayuiei npodhecCuoHAIbHOM
NEATEIILHOCTH )

Bo3MoxHBIE TEMBI KEHCOB:

1. ITorennenue KIMMaTa U BbICBOOOXKIEHNE Ta30BbIX
TMIPATOB CO THA OKEaHa.

2. bynymue marepuansl JUisl aBUa-, MalllMHO- U
pUOOPOCTPOECHHUS.

3. HoBble MaTepuarnsl 151 COJTHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX MTPENapaToB
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Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
9.1 [Pa3znen 9.1. UccaenoBanue |[UHTEPIPETHPOBATH 3ammTa y4eOHO0-1CCiIe10BaTeIbCKOI0 MpoeKTa (¢
U XUMHUYECKUI aHAJIN3 XUMHUYECKHUE MPOUeCcChl U yueToMm Oyayiei npogeccCuHoOHAIbHOM AeITeJIbHOCTH)
00BbeKTOB OHOC(hepbI siBJIeHUs1 B Ouocgepe
9.1.1 |OcHOBBI 1a0OpaTOPHOU BpINONHATH NOJIHBIN UK 1. JlabopatopHas pabora «OCHOBBI JaOOpPaTOPHOIA
MPaKTUKH B AKCIIEPUMEHTAIILHOTO MPAKTUKID.
podeccuoHaNbHbIX UCCIIeOBaHUs ¢ coOmoneHreM |2. TUmoBble pacyeThl M0 TEMATHUKE HKCIIEPUMEHTA.
nabopaTtopusax npaBuil 6e3omacHoro obpaieHus [3. 3aa4u Ha BEIYUCICHUE CPEIHETO 3HAUCHUS
C BEIIECTBAMU U JJAOOPATOPHBIM |IKCIIEPUMEHTAIIbHBIX JAHHBIX, OTPEIITHOCTH.
000pyI0BaHUEM 4. IlpencraBneHne pe3yabTaToB SKCIIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpa@uk, OTYET, TOKIIA,
MPE3EHTAIINSA).
9.1.2 | Xumnueckuii ananu3 npo6 |MccienoBarh XUMHUYECKHMA 1. Tect «CBo¥cTBa U COCTaB BOIbBI.

BO/JbI

COCTaB MPOO BOJIBI

2. 3ananne « XMMHUYECKHI COCTaB BOJIBI, TUIT BOJBI 1
CIIOCOOBI €€ MPUMEHEHU» (C UCTIOIh30BAHUEM
HOPMATHUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTAHUS
Ha COCTaB BOJIbI U CIIOCOOBI BHIPAYKEHUSI KOHIICHTPALIUM U
nepecyeT KOHIEHTpAIUi (C UCI0JIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJTabopaTopHasi paboTa Ha BBEIOOP:

— OuncTKa BOJBI OT 3arpsA3HEHUN;

14




Moayas / Paznen / Tema

PesyabTar 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

— Onpenenenne pH BoabI U €€ KUCIOTHOCTH;
— Onpenenenne KECTKOCTH BOJIbI U CIIOCOObI ee
YCTpaHECHHUS

9.13

XUMHUYECKUN KOHTPOJIb
KayeCcTBa MPOAYKTOB
MATaHUS

I/ICCJ'IGI[OBaTB XUMHYECKUI
COCTaB IIPOAYKTOB IIUTAHUA

1. Tect «Opranndeckrue 1 HEOPraHUYECKUE BEIECTBA,
BXOJISIIIIAE B COCTAB ITPOyKTOB IUTAHUS».

2. IIpakTHKO-OPUEHTUPOBAHHBIE 33JIaHUS 110
KYJINHAPHOM TEMATHKE.

3. JIabopatopHast padota (Ha BEIOOD):

— O0OHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUS;

— HccnenoBanre NpoayKTOB MUTAHUS HA HAJTUUHE
YTJIEBOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIU4ne
YTJIIEBOJIOB (KpaxmaJl, TJII0K03a, caxapo3a)

9.14

XHUMUYECKHUHN aHAIU3 MTPOO
TIOYBBI

Hccaenosath XUMHUYECKUH
COCTaB MPOO MOYBHI

1. Tect no Teme «XMMUYECKHUI1 COCTAaB HEOPTAHUYECKUX
U OPraHUYEeCKUX YI00pEeHUI».

2. 3aganue «B3auMoOCBsI3b cOCTaBa IMOYBBI, THIT IIOYBKI U
ee Ha3HAYCHUSD.

3. JIaGopatopHas padoTa (Ha BEIOOD):

— OOHapyXeHHe HEOpPraHUYECKUX MTPUMecei B mpodax
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Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
MOYBBI;
— Onpenenenne pH BonHOU
BBITSDKKH IMOYBBI, €€ KUCJIOTHOCTH U IEJIOYHOCTH
9.1.5 |UccnenoBanne 0ObEKTOB HccnenoBaTh XUMHUYECKUU Y4eOHo-uccIe10BaTeIbCKUM MPOEKT B 00J1aCTH

ounochepsl

cocTaB 00bEKTOB OHOoc(hephl Ha
pUMEPE MPOAYKTOB MUTAHUSA,
BOJIbI U TIOYBBI

HccieI0BaHus 00bEKTOB OMOChEpHI.

Bo3MoxHBIE TEMBI IPOEKTOB:

1. UccnenoBanne coctaBa MUHEPAIBHOM BOJIBI U
PEKOMEHAAIUU 10 €€ UCII0JIb30BAHMUIO.

2. UccnenoBanue pa3pymaromiero I1eMCTBUS IPUPOTHON
BO/JIbI HA CTPOUTEIIbHBIE MaTEPHUAIIbI.

3. CocTaBieHue MpoeKTa [IBETHUKA/Oropoja/cana B
3aBUCUMOCTH OT COCTaBa MpOaHaIN3UPOBAHHBIX MOYB.
4. CocraBiieHne cOaJIaHCHPOBAHHOTO MEHIO Ha JICHb
(Hedenro) B 3aBUCHUMOCTH OT COACPKAHUS XUMHUUCCKUX
MaKpo U MUKPORJIEMEHTOB B MPOAYKTAX MUTAHUS.

5. UccaenoBanne xayecTBa MUTHEBOI BOJIBI.

6. MccnenoBanue nmpoO BOJIONPOBOIHOM BOJIBI HA
MPEJIMET YCTPAHECHUS KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTH BOJIbI B
CEIIbCKOXO03SMCTBEHHON JIEITEIILHOCTHU
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Moayas / Paznen / Tema

PesyabTar 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

9.2 [Pa3znen 9.2. UccaenoBanue |[MUHTEPIPETHPOBATH Y4eOHO-HCCIIEI0BATENBCKUI MPOEKT (€ y41eTOM
U XUMHUYECKUI aHAJIN3 XUMHUYECKHUE MPOUeCcChl U Oyayureit npogeccnoHaIbLHOM eATeIbHOCTH)
00bEKTOB TeXHOC(epbI sIBJICHUA B TexHochepe
9.2.1 |OcHOBBI J1a0OPATOPHOU BpINONHATH NOJIHBIN UK 1. JlabopatopHas pabora «OCHOBBI JaOOpPaTOPHOIA
MPaKTUKH B AKCIIEPUMEHTAIILHOTO MPAKTUKID.
podeccuoHaNbHbIX UCCIIeOBaHUs ¢ coOmoneHreM |2. TUmoBble pacyeThl M0 TEMATHUKE HKCIIEPUMEHTA.
nabopaTtopusax npaBuil 6e3omacHoro obpaieHus [3. 3aa4u Ha BEIYUCICHUE CPEIHETO 3HAUCHUS
C BEIICCTBAMH U JJAOOPATOPHBIM |3KCIIEPUMEHTAIBHBIX TAHHBIX, IOTPEITHOCTH.
000pyI0BaHUEM 4. IlpencraBneHne pe3yabTaToB SKCIIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpa@uk, OTYET, TOKIIA,
MPE3EHTAIINSA).
9.2.2 | Xumnueckuit aHanu3 npo6 |MccnenoBats XxuMuyeckuii 1. 3agauu Ha omnpeereHNEe METAIIOB, HEOPTaHUYECKUX

TEXHUYECKOM BOJIBI

COCTaB MPOO TEXHUUECCKOMN BOIBI

AHMOHOB M OPTAaHUYECKHUX BEIIIECTB B TEXHUUYECKON BOJIC
Pa3HOIro Ha3HAYCHUS.

2. ITpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIbI U CIIOCOOBI BHIPAXKEHUSI KOHIICHTPALIUMA U
nepecyeT KOHIEHTpAIui (C UCI0JIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKHUI COCTaB TEXHUUYECKOM BOJIBI,
THIT BOJIBI ¥ CITOCOOBI €€ IPUMEHEHUSD» (C
MCIIOJIb30BaHNEM HOPMATUBHBIX JIOKYMEHTOB).
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Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI

4. JlTabopaTopHas pabota (Ha BEIOOD):

— Omnpenenenre XJIOPUI0B METOIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIC;

— Omnpenenenne )XeCTKOCTH TEXHUIECKON BOJIBI METOZOM

TUTPOBAHHUS
9.2.3 | XuMHUYECKU KOHTPOJIb Hccnenosarts conepxanue 1. Tect o TeMe « XMMUYECKHUI COCTAaB aTMOC(HEPHOTO
Ka4yecTBa BO3/yXa YIJIEKUCIIOTO ra3a B BO3AyXe BO3JlyXa U BO3/lyXa paboueil 30HbD.

2. I[IpakTHKO-OpUEHTUPOBAHHBIEC 33]JaHUs Ha
XUMHUYECKUN aHATIN3 COCTaBa BO3yXa.

3. JIabopatopHas pabota «OnpeaeneHue coaepKanus
YTIEKUCIIOTO Ta3a B BO3AyXE

MOMETIEHUS IKCTIPECC-METOIOM
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Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
9.2.4 | Xumuueckuit ananmm3 pod |MccnemnoBats mpoObl 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUS 110
MaTEpPHUaIOB CTPOUTEIIBHO- |MaTepHaioB CTPOUTEIBHO- XUMHUYECKOMY aHaJIM3y IPo0 MaTepuasioB CTPOUTEIBLHO-
pecTaBpallMOHHOM peCTaBpalIMOHHOM JEATEILHOCTH |pECTaBPALIMOHHOMN JEATEIBHOCTH U IU3aiTHA.
NEATEeIbHOCTH U IU3aiiHa  |M JAu3aiiHa 2. JJabopaTtopHnas padota (Ha BEIOOD):
— N3roroBnenne kpacok (mogoop MUrMEeHTOB U
CBSI3BIBAIOIIUX BEIIIECTB);
— UccnenoBanne CBONCTB BSXKYIIMX BEIIECTB Ha
MpuMepe rurca
9.2.5 |UccnenoBanue 00OHLEKTOB HccnenoBaTs XUMUYECKUN VYuebHo-uccie10BaTeIbCKUI MPOEKT B 00J1aCTH

TEeXHOC(EPbI

COCTaB 00BEKTOB TEXHOC(EPHI
Ha IpUMepe TEXHUUECKOH BOJIbI
U MaTepUajoB CTPOUTEIBHO-
pecTaBpallMOHHON J1eATEIbHOCTH
Y A3aiiHa

UCCIeIOBaHUS OOBEKTOB TEXHOCHEPHI.

Bo3MOXkHBIE TEMBI IPOEKTOB:

1. KoHTpoJib KauecTBa TEXHUYECKOUM BOJIBI PA3HBIX BUJIOB
B cooTBeTCcTBUU ¢ MeTogukamu 1o 'OCT.

2. CoznlaHuie 1eKOPATUBHOM IITYKATyPKHU.

3. ITurMeHTHI B U3AEIUAX U3 CTEKIIA.

4. VccrnenoBaHue pa3pyiaromiero IEMCTBUS BOJIBI HA
CTPOUTENIbHBIC MaTEPHUAIIBI.

5. OneHKa coOCTOSTHUS BO3/TyXa paboueit 30HbI
crienuaiicTa (TeXHOJIoTa, CTPOUTENS U T.I1., C Y4eTOM
obnacTu podeccuoHaTbHON IeITeTHHOCTH) B
COOTBETCTBHH C HOPMATHUBHBIMU JOKYMEHTAMU
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2. OneHo4YHbIe MATEPHUAJIA IJIS1 BXOJHOI0, TEKYHIETr0 U PY0eKHOr0 KOHTPOJIS
N0 JUCHUILUIUHE «XUMUD»

2.1. OuneHoYHbIe CpeICTBA TEKYHIero KOHTPOJSA MO0 JMCHMILIMHE
«XuMHUA»

Texymmii KOHTpOJb pe3yJbTaTOB OOy4YEeHUS MOXKHO OCYIIECTBIIATH
pPa3IMYHBIMA METOAAMU M C TMOMOUIBIO PAa3JIMYHBIX OLIEHOYHBIX cpeAcTB. [lo
JUCHUIUINHE «XHUMHS» B KaU€CTBE CPEJICTB TEKYUIErO KOHTPOJSI NPUMEHSIOTCS
BOITPOCHI JIJI1 OPTaHU3AIMU YCTHOTO U MMCbMEHHOTO OMpPOCca, CUCTEMBI 3aJJaHUI B
TecToBOU (hopme, 3a1aull U YNPaKHEHUS, TPAKTUKO-OPUCHTUPOBAHHBIC 3a/IaHUS
(TeopeTuyeckue, pacueTHbIC, CUTYallMOHHBIE), Ta0OpaTOPHBIE pabOTHI U JApyrue
OLICHOYHBIe MeponpusThs. Huke npuseneM npumepsl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TECTOBOI opme

Cucrema 3anaHuii B TECTOBOM (opmMe — 3TO coaeprKaTelibHas CHCTEMA,
OXBAaTHIBAIOIIASl B3aMMOCBSI3aHHBIE 3JIEMEHTHI 3HaHUU. B OTiauume OT TEeCcToB, B
CUCTEMAX 3a/IaHUI BEPOSITHOCTH MPABUIIBHOTO OTBETA HA MOCIEAYIOIIEE 3a/laHNE
MOKET 3aBUCETh OT BEPOATHOCTU NPABUIIBHOTO OTBETA HA MPEABIAYIINE 3a1aHHUS.

JUist Toro 4roObl Ha OJHOM COJAEPXATEIbHOM MaTepuale MOXXHO ObLIO
COCTaBUTh HECKOJIBKO BAPUAHTOB TE€CTA, KOHCTPYUPYIOT 0a3y 3aaHuil B TECTOBOM
¢opme. Ecnu ectb KOMIBIOTEpPHBIE MPOTrpaMMbl TI'EHEpallMd TECTOB, TO B
IporpaMMmy CO3JaHMs TeCTa BBOAMUTCA 0a3a, BKIIIOUAIOLIas B ceOs MapaljiesibHbIe
0 COACPKAHUIO W TPYAHOCTH BAPUAHTHI OJHOTO M TOTO K€ 3aJaHus. IJTO
O3HayaeT, YTO MpOBEpKa 3HAHMUA NPU3HAKOB, CBOMCTB, cocTaBa, (QyHKUIMIA
OJIHOTUIIHBIX OOBEKTOB MOXKET OBbITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO Ke
3a/1aHHsl, MEHSIOIIETO B CBOEM TEKCTE TOJbKO Ha3BaHUE 3TUX OOBEKTOB. DTH
3a/1aHusl Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIUMHU ITEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpumep CUCTEMbl 33JaHUK B TECTOBOM (opMe, BKIIOHAIOIICH
daceTrHbie 3aganus (PaceTsl B 3aJaHUH 3aKITIOUYEHBI B (PUTYPHBIE CKOOKH).

Ha3zBanue Tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKHUX
AJIEMEHTOB U MPUPOAA XUMUYECKOU CBSIZH»

Pesynbrat oOyuenus: | CocTaBisTh XuMudeckue (hOpMyJTbl COCTUHEHU B
COOTBETCTBUM  CO  CTEIEHBIO  OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB, UCXOJII U3 BAJICHTHOCTHU
Y DJIEKTPOOTPULIATEIIBHOCTH

OO01e KOMIeTeHIINH OK 01
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Bri0epuTe o1iH NpaBWIbHbINA OTBET:

1. Atomer C u Si uMEIOT OJMHAKOBOE YHCIIO:

A) HEUTPOHOB B sJIpe

b) sHepreTuueckux ypoBHeEH

B) s1eKTpOoHOB Ha BHEIITHEM SHEPTreTUYECKOM YPOBHE

I') anexkTpoHOB

2. B psagy xumuueckux 3nemeHToB Li—-Be—B—C meTannnueckue cBoicTBa:

A) ycuiBaroTcs

b) ocmabeBarot

B) He mensroTces

') u3mMeHs0TCS MepUOANIECKU

3. K s-aneMeHTam OTHOCHTCS:

A)K

b)S

B) Fe

I') Br

4. Ilytem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BemecTBo
C XUMHYECKOU CBA3BIO:

A) noHHou

b) koBasieHTHO# MOJISIPHOIA

B) xoBaneHTHOM HEMOIsIpHOI

I') meTammueckoit

5. {KOJIMYECTBO AJEKTPOHOB B aTOME; KOJMYECTBO IHEPTETUUECKUX YPOBHEM;
KOJIMYECTBO AJIEKTPOHOB Ha TOCJIEIHEM SHEPreTUYECKOM YPOBHE; KOJUYECTBO
IIPOTOHOB B SIZJPE aTOMa} COOTBETCTBYET

A) HOMepy nepHoja

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6. {xyopuay 6apus, aimaszy, aMMHUaKy, CEpHON KUCJIOTE } COOTBETCTBYET

A) MOHHAs XUMHYECKas CBS3b

b) xoBaneHnTHas moJispHasi XUMHYECKasl CBSI3b

B) xoBasieHTHas HETIOISIPHAS XUMHUYECKAs CBS3h

7. {cBsi3b, 00pa3oBaHHAs 3a CYET OOPA30BAHUS OOIINX IIICKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAs 32 cUeT 000OIIECCTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
00pa3oBaHHasl 33 CUET AIEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHou

b) Metannuueckoit
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B) xoBanenTHoM

8. {B MOpsIIKE BO3pACTAHUSI METALUTMYECKUX CBOICTB; B MOPSIKE yObIBaHUS
paauyca aTOMOB; B MOPSAJIKE BO3PACTAHUSI KUCJIOTHBIX CBOMCTB JIETYYHX
BOJIOPOJIHBIX COCTMHEHUH | 3JIEMEHTHI PACTIONIOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxjaeHuit BepHo 1151 35ieMeHToB { VA rpynisl , [VA rpynisl,
[A rpynmbi}

A) obmras hopmya JieTy4ero BogopoaHoro coennuenns RH4

b) He 00pa3yloT JieTyuux BOAOPOAHBIX COSTUHEHUI

B) 110 3aBepiieHust SHEPreTUYECKOr0 YPOBHS HE XBATAET TPEX JIEKTPOHOB

10. Cpenu BerecTB, ykazaHHbIX B psaay {NHj, O,, HCI, SO,; CaO, HNO3,
Cl12, CO2; H2S04, HI, CuCl2, CH4, NH3 }konn4ecTBO COSTMHEHHM C
KOBAJICHTHOU MOJIIPHOM CBSI3bIO0 PABHO

A) Tpem

b) nBym

B) uetsipem

11. XuMuueckas cBsi3b B MOJIEKYJIaX {030HA U XJIOPHJIa KAJIbIIHI; CEpHOMN
KHUCIIOTHI U XJIOPHJIa AMMOHUS; CEPHOM KUCIOTHI M 030HAa} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJSIPHAs U NOHHAs

b) xoBasieHTHas MospHAs ¥ KOBAJICHTHASI HETIOJSIpHAs

B) xoBaneHTHast HeMoJIsIpHAs ¥ MOHHAs

Kak BUIHO U3 mpUBEAECHHOTO NpUMeEpa, Kaxaoe (aceTHOe 3aJlaHUEe MOXKET
OBITh TMPEOOpPa30BAHO B HECKOJIBKO PA3IUYHBIX BAapUAHTOB OJHOTO 3aJaHus
TecToBOM cucteMbl. [lpu opraHuzanuu aBTOMATU3UPOBAHHOTO TEKYIIETO
KOHTPOJISL TOSIBIIIETCS BO3MOXHOCTh TEHEpaluu OOJBIIOTO  KOJIMYECTBA
BapUAHTOB TECTA, IPH ATOM 3aJIaHus, TOJTyUEHHBIC U3 (haceTa, Oy 1y T napayieIbHbI
10 COJIEPKAHUIO U TPYIHOCTH.

2.1.2. [IpakTHyecKkue 3aJaHUS U 32124

[IpakTyeckne 3amaHusi W 3aJadd, 4YacTO MHCMOJIb3yeMble B KadeCTBE
TUJAKTUYECKUX CPEJCTB B €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX, TAKXKE MOTYT
ObITh (haceTHbIMU. BO3MOXHO TpPUMEHEHHE 3ajlad ¢ BapuaHTaMH OTBETa s
ya00CTBa OpraHu3aIii aBTOMaTH3UPOBAHHOTO KOHTPOJISL.

[TpakTyeckue 3aaHus U 337]a4d IPEACTABICHBI B pa3/ienax:

1. OcHOBBI CTpPOEHMS BelleCTBA — 33J1a4yd HA COCTABJICHUE XUMHUUYECKUX
(dopMyJ1 IBYXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMHu4YecKHe peakiuumn

2.1. 3agaum Ha COCTaBJICHUE YPABHECHUIN PEAKIIUI: COCTMHEHUS], 3aMEILICHUS,
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pa3ioxeHusi, OOMEHa U pPeaKkUMil ¢ yJyaCTHEM KOMILJIEKCHBIX COECIUHEHHM (Ha
pUMEpPE  TUAPOKCOKOMIUIEKCOB ~ QIIOMUHUSL W LMHKA); OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUH C UCIIOIB30BAHUEM METO/1A AIEKTPOHHOIO OaJIaHCa;
C Y4aCTHEM KOMILIEKCHBIX COETMHEHH (Ha TpUMEPE TMAPOKCOKOMITIIEKCOB [IUHKA
U QJTFOMHUHUSA).

2.2. 3ajaum Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peakluu
COECIMHEHMS; MAacCOBOM WM OOBEMHOM [OJM BBIXOJA MPOAYKTAa PpPEaKIUU
COECIMHEHHUS] OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHHWI Ta3o0B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOAHBIX BEIIECTB M NPOAYKTOB PEAKIIHH;
Macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJTHO U3 BEIIECTB
JaHO B BHJE pacTBOpa C OINPEACICHHOM MacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIECTBA.

2.3. 3agaHus Ha COCTABIICHUE MOJIEKYJIIPHBIX M HOHHBIX PEAKIIUN C y4aCTHEM
OKCHUJIOB, KHCJIOT, OCHOBAaHMM W COJICH, MOHHBIX pPEAKLUMN TUIAPOIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.

3. CTpoeHue U CBOMCTBA HEOPIAaHUYECKHX BELIECTB

3.1 3agayum Ha pacueT MaccOBOM J0JiU (MacChl) XUMHYECKOIO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe (CMeCH).

3.2. [Ilpaktuueckue 3agaHusi MO KiIacCU(PUKAIMK, HOMEHKJIAType M
XUMHUYECKUM (POpMyJIaM HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB.

3.3. IlpakTuueckue 3aJaHusl HA ONPENEIICHHE XUMUYECKOW aKTHUBHOCTH
BELIECTB B 3aBUCUMOCTH BHJA XUMHUYECKOM CBSI3M M THUIA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJICHUE YPABHEHUN XMMHUUYECKUX PEAKIIUN C YYaCTHEM
MPOCTHIX U CJIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCUO0B METANIOB, HEMETAJIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KHUCIOT, OCHOBAHUM U aM(OTEPHBIX
TMAPOKCHJIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIMX HUX CBOWCTBA H
CIIOCOOBI MOTYUYEHUS.

4. CTpoeHue 1 CBOIICTBA OPraHMYECKHUX BEIeCTB

4.1. 3amaHus Ha COCTaBJICHUWE HA3BaHWW OPraHWYECKUX COCOUHEHHM I10
TPUBHUAJIBHOW WM MEXIYHAPOIHOU CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTAaBJEHUE IIOJHBIX M COKPAUIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECcKUX BEIIECTB OTACIbHBIX KJIACCOB.

4.3. 3amaum Ha oOmpenesieHue TNPOCTeHIell (GopMysIbl OpPraHUYECKOM
MOJIEKYJIbI, HCXOSl U3 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHus Ha COCTaBJIEHUE YPaBHEHUN XUMHUYECKUX PEAKIMI C yYaCTHEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHHS.

4.6. 3amaHMs Ha COCTAaBJIEHHWE YPABHEHUNM XHMHYECKHX PpEAKLUU,

HWIUTIOCTPUPYIOMUX XUMHUYCCKUC CBOMCTBA C YUE€TOM MCXAHU3MOB IIPOTCKAHHA
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JAHHBIX PEAKIUI U TEHETUYECKOM CBSI3M OPIraHUYECKHUX BEIIECTB PA3HBIX KJIACCOB.

4.7. PacueTHble 3a1auM IO YPABHEHUSIM PEAKIUN C Yy4aCTHEM OPTraHUYECKUX
BEIIECTB.

5. KuneTuveckue ¥ TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XMMHUYECKHUX PeaKkiui

5.1 IlpakTnueckre 3aaHusl HAa OLEHKY M3MEHEHHSI CKOPOCTH XWMHYECKOMN
pEaKuuy W HaIpaBJICHHUS CMEUIEHUS PABHOBECHUS C UCIIOJIb30BAHUEM ITPUHLIMIA
Jle-IllaTenbe.

5.2 3agaun Ha pacyeThl TEIUIOBBIX 3((HEKTOB XUMHUUECKHX pPEaKIuil |
ompeeeHUe TUTIA peakIuH (10 TErIoBOMY 3(PQEKTy: 3K30- U DJHIOTEPMHUUECKUE).

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KadecTBeHHbIe peaknud OOHAPYKEHUS  OPraHMYeCKHMX |
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakThueckue 3aJaHus Ha COCTABJICHUE YPaBHEHUN peakuui
oOHapy>xeHHs KaTUOHOB [V rpynn v aHHOHOB, B T.4. B MOJIEKYJIIPHON Y MOHHOM
dbopmax.

7.2. llpakTnueckne 3alaHUsl Ha COCTABJIECHUE KAYECTBEHHBIX PEaKIUU
0OHapyKEeHUsI OPTaHUYECKUX COCTMHECHHM.

9.1. UccaenoBanue U XMMHUYECKHI aHAJIN3 00beKTOB Onocdepnbl

1. TunoBeie pacyeTsl MO TEMATUKE IKCIIEPUMEHTA.

2. 3agaum Ha BBIYUCIIEHUE CPEAHETO 3HAUCHUS SKCIIEPUMEHTAIBHBIX JTaHHBIX,
MOTPEIIHOCTH.

3. 3aganme «XWMUYECCKHMH COCTaB BOJAbLI, THI BOJBI M CIOCOOBI €€
MPUMEHEHUS» (C UCII0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3apanne «B3auMoCBs3b cOCTaBa IMMOYBEI, THIT IIOUBHI M €€ Ha3HAUCHUS.

9.2. UccaenoBanne M XMMUYECKHI aHAJIN3 00bEKTOB TEXHOC(pepbI

1. TunoBeie pacyeTsl O TEMATUKE HKCIIEPUMEHTA.

2. 3agauu Ha BBIYUCIIEHUE CPEAHETO 3HAUCHUS SKCIIEPUMEHTAIBHBIX JaHHBIX,
MOTPEIIHOCTH.

3. 3amauM Ha ONpEAECICHHE METAIJIOB, HEOPraHWYECKWX AaHUOHOB W
OpraHUYECKHUX BEIIECTB B TEXHUYECKON BOJIC PA3HOTO HA3HAUCHHSI.

4. 3aganne « XUMUYECKUH COCTaB TEXHUYECKOM BOIBI, THIT BOJLI M CIIOCOOBI
€€ MPUMEHEHUS» (C UCTI0JIb30BAHHEM HOPMATUBHBIX JOKYMEHTOB).

IIpuMepsl 32124 0 Pa3HBIM TEMaM M CHUIJIMHBI

I. C BapuanTaMu 0TBETOB

1. B peakuuto, TepMOXUMHUYECKOE YpaBHEHUE KOTOpor S + O, = SO, + 297
kJx, BcTynuna cepa maccoii 1 r. KoinuecTBO TEMI0ThI, BBIACIUBILIEECS IIPU 3TOM,
paBHO:
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A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdar Kanus

b) xnopua amomMuHus

B) xapOonat kanus

3. Omnpenenure Ha3BaHUE BEUIECTBA, TJIaBHAs LIEMb KOTOPOIO COCTOUT U3
YETBIPEX aTOMOB YTJIepOa, COMECPKUT KapOOKCUIIBHYIO TPYIITY U OAHY JTBOWHYIO
CBSI3b, A TAKKE PATUKAIIBI METHIT U OTHUII.

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

b) 3-meTmin-2-3tun6yren-3-oBasi KUCI0Ta

B) 2-meTmn-3-31un0yten-3-oBasi KUCIOTA

daceTHbIE 321a4U

4. CocraBbTe XUMHUYECKHE (HDOPMYJIIBI JBYXaTOMHBIX COCIMHEHUMN: {CHUITUITU
Kanblus, ruapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
anmtoMuHud, xjgopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xmopua prytu (I1), HUTpUI Kanusl, CUIMITUAI MarHusi, TUAPU]L
amomunud, cynbua csunna (II), 6pomun nuuka, okcun yraepona (1), okcun
xsopa (V); autpung Hatpusi, uoaua meau (I), okcun xpoma (II), oxcup azora (V),
ruapu Hatpus, xjaopu xpoma (I1I), oxcun kanus, okcua mermbsika (I11), cynsdua
IIMHKA } .

5. Ilpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U LIMHKA; [TUHKA U
MEJIU; MEIU U Keje3a} C COJNSTHOM KUCIOTOM BhIAEIMIOCh {6,72; 2,24; 5,6} 1 ra3a
(1.y.). Onpenenute MaccoByro 010 (B %) {IIMHKA; MEIU; Kejae3a} B CMECH.

6.YpaBHANTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{MI’IOQ + H,SO4 = MnSO4 + O, + HyO;

Zn + Ky,Cr,O7 + H,SO4 = ZnSO4 + CI’z(SO4)3 + K,SO4 + H,0;

KClOs; + S = KCI + SO;,} meTomoM sieKkTpoHHOro OajlaHca; ONMpeneiuTe
OKHCJTUTENh U BOCCTAHOBUTEITb.

7. Onpenenure MOJEKYISPHYIO (OpPMYJy YIiIeBOAOPOJA, COIAEPIKAILErOo
{80%; 85,7%; 75%} yrnepoaa. OTHOCUTENbHAS TJIOTHOCTh MAPOB BEIIECTBA IO
{Boztopoy; BO3ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

B) C2H6

B) CH4

BonpocurenabHbie GopMyIMpPOBKHU:
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8. Kakast macca yKCyCHOW KHUCJIOTBI MOTpeOyeTCcsl AJid CUHTE3a 3TUjlalerara
maccort 140,8 1. Beixom sdupa npumute paBHBIM 80% OT TEOpEeTUUYECKU
BO3MOYKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTH TIIMLUEPUH OT IIHOKO3bI? COCTaBbTE
ypaBHEHUE KaueCTBEHHOW peaKIuu Jisi OOHApy>KEHHsI MHOTOATOMHBIX CIIUPTOB Ha
npuMepe TIIHIEPHUHA.

10. C momoI111pt0 KaKoTO peakTHBa MOXKHO pacro3HaTh rajoreHua-uonsl (Cl-,
Br-, I-)? CoctaBbTe ypaBHEHHS Kauye€CTBEHHBIX pEaKIUii B MOJICKYJISIPHOM WU
MOHHOU opMax. YKaKUTe NPU3HAKU PEAKLIUM.

3ajayu, Kak W JIpyrue JAUJaKTHYECKUE 3aJaHusi, MOTLYT BBINOJHATH
oOyyaromyro ¢ KOHTpoJupylouryto (GyHKiuu. PemieHne 3agady  MOXKET
OCYILIECTBIIATHCA HA PA3JIMYHBIX TUIAX U Tanax 3aHsITHI.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHbBIE 32IaAHUS

[IpakTUKO-OpUEHTUPOBAHHbIE 3aaHUs (KaK TEOpEeTUYECKUue, TaK U
pacueTHbIE), HAallpaBJIEHbI HA PA3BUTHE PE3YJIbTATOB 00YUYEHHSI OCHOBHOTO MOAYJIS
(paznensl:  «OcHOBBI  CTpoeHHMs  BemiecTtBay, «CTpoeHWEe U CBOMCTBa
HEOpraHM4YecKux /  OpraHMyeckux  BemecTB»,  «KuHernueckue
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPEAKLIUN»,
«/lucnepcHble CUCTEMBI») M BBISBICHHE XUMUYECKOW CYHIHOCTH OOBEKTOB
OPUPOJIbI, MPOU3BOACTBA M OBITA, C KOTOPHIMH YEJIOBEK B3aWMOJEWUCTBYET B
poLecCe MPAKTUUECKOMN AEATENbHOCTU (IPUKIATHOU MOTYJIb).

[IpakTUKO-OpUEHTUPOBAHHBIE  3aJaHUs  MOXHO  ONPEACNIUTh  Kak
MeJaroruyecku nepepaboTaHHbI (parMeHT Npo(eccHOHaIbHON AesSTENbHOCTU
cnequanucta. OHM pa3pabaThIBalOTCA JUIsl MPOBEPKU 3HAHUH M yMEHUU
oOyyaroumxcsi AeMCTBOBaTh B MPAKTUYECKUX, HETUIUYHBIX, HKCTPEMAIbHBIX U
apyrux cutyauusx. Ilpy u3ydyeHMM JOUCUHUIUIMHBL «XUMUS» MPAKTUKO-
OPUEHTHUPOBAHHBIC 3a/JaHMsI TPUMEHSIIOTCA JUIsl  aKTUBU3AIMM  y4eOHO-
[O3HABATEJIbHON JEATEIbHOCTH OOYYAIOIIUXCS MYTEM «IOTPYXKEHHs» HX B
npo0IeMbl XMUMHYECKUX WCCIEIOBAHUM, BO3HUKABIIUX B HUCTOPUU Pa3BUTHS
HayKH{, WIK UIMEIOUIUX MPAKTUYECKOE 3HAUCHUE JUIsl UETIOBEKA.

[IpuBeneM mpuMepbl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM 1O pa3ienam
«CTpoeHrue W CBOICTBA HEOpraHMYEeCKuX BelecTB», «CTpoeHHe W CBOICTBa
OpraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

Ha3zBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTaHUUECKUX
BEIECTB. 3HAUYCHHUE U IPUMEHEHNE B OBITY U Ha
MIPOU3BOJICTBE
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Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAYEHHE U [PUMEHEHHUE
HEOPTraHUYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JEATENHOCTA YEJIOBEKa MX
(hU3UKO-XUMHUUYECKUMH CBONCTBAMU

OO0mpe KOMIIETCHIINH OK 01, OK 02

A 3HAKOMO JI BaM MOHSATHE «KapOoKkcuTepanus»? B TepaneBTHUECKUX LETsX
UCIIOJIB3YIOT Tra3000pa3Hoe BemiecTBo. [1o 3Toil mpuynHe MoJ00HYI0 METOIUKY
HA3bIBAIOT «Ta30BBIMU YKOJAMU». JTa METOAMKA HCIONb3YEeTCS ISl JICUCHUs
CEPJIEYHO-COCYAUCTHIX ~ 3a00JIEBaHUM, TIOBBIIEHUS  SJACTUYHOCTH  KOXKH.
[ToBblllIeHHE COAEpPKAHUSL 3TOrO0 Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOMU
dbyukiuu kpou. CaMoe yAUBUTEIBHOE, YTO OHO HCIIOJB3YETCs B TBEPJIOM BHUJIEC B
MUILEBOU MMPOMBIIICHHOCTH ISl XpaHEHUSI U TIEPEBO3KU MTPOIYKTOB: PHIOKI, Msca,
MOPOKEHOTO.

3aganue

Bri0epure o1uH NpaBWIbHBIN OTBET:

1. O xakoMm BemiecTBe UAET peub?

A) yriaexucislii ra3

b) xucnopon

B) ammuak

2. KakuMu XMMHYECKUMH CBOMCTBaMH 00J1aJ1a€T 3TO BEIIECTBO?

A) KHUCJIOTHBIMH

b) ocHOBHBIMEI

B) amdorepubiMu

3. C yeM MOKET BCTyNaTh BO B3aUMOJICUCTBUE?

A) ¢ BOJI0H, OCHOBHBIMHU OKCHJIaMH, I11€JI0YaMH, HEKOTOPBIMH COJIIMHU

b) ¢ Boso#, KUCIOTHBIMU OKCHAAMU, IIIEJI0YaMH, HEKOTOPBHIMU COJISIMU

B) ¢ Bojo#, KUCIOTHBIMU OKCUAAMHU, KUCJIOTAMH, HEKOTOPBHIMU COJISIMU

4. C mOMOIIBI0 KAaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOi#i BoaBI

B) u3BecTkOBOI BOJIBI

5. I[IpuBeaute akThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEILHOE BIUSHUE ATOTO
rasa Ha JKeJIyJOUHO-KHUIIICUHBIA TPAKT YeJIOBEKa.

2. IToBapeHHas1 COJIb

Ha3zBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTaHUUECKUX
BEIECTB. 3HAUYCHUE U TIPUMEHEHNE B OBITY U Ha
MIPOU3BOJICTBE
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Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAYEHHE U [PUMEHEHHUE
HEOPTraHUYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JEATENHOCTA YEJIOBEKa MX
(hU3UKO-XUMHUUYECKUMH CBONCTBAMU

OO0mpe KOMIIETCHIINH OK 01, OK 02

N3BectHO, yTO B Mupe noObiBaeTcss npumepHo 100 MUIIIMOHOB TOHH
OBapeHHOW cosv B roj. Ha mnuineBble HyXIbl pacXoAyeTcsi OKOJO OJHOMN
4eTBEPTOM yacTH 3Toro koaudectsa. Kyzaa xe uner ocranbHas coyb?

[ToBapeHHast coyib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCHOJIB3YEeTCS B METAUIyprHYECKOW OTpaciu
MPOMBIIUIEHHOCTH, NpPU O00pabOTKE MEXOB U Pa3NIMYHBIX KOX, B IIpoLecce
MPUTOTOBJIEHUS MbLIA, MAET JUIsl TOJY4YEHHS KaJIbLIMHUPOBAHHOM COJIbI,
npuMeHsercs B MeauuHe. OCHOBHOM MOTPEOUTENb COJIM — XUMUYECKasi OTpaciib
IPOMBILUIEHHOCTH. B 3T0#l 00J1aCTH MCHOB3YyEeTCsl HE TOJNBKO cama CoJib, HO U
AJIIEMEHTBI, COCTABJISIONIME €. B mpolecce 31eKTpoau3a €€ pacTBOpa MOIYyYaroT
XJIOp, BOJOPOA M eAkui HaTp. M3 pacTBOpa €QKOro Harpa IOIy4aroT TBEPAYIO
11e5104b — KaycTuk. CoeauHsist BOOOPOJ € XJIOPOM, IOJYy4YarOT COJIIHYIO KACIIOTY.

3anaHme: cocTaBbTe yPaBHEHHS, ONIUCAHHBIX B TEKCTE peaKIuid.

3. AueruiieH

HasBanue Templ Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEIECTB. 3HAUE€HUE U IPUMEHEHHE B ObITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OG0OCHOBBIBATh  3HAUYEHHE U MPUMEHEHHUE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MPOM3BOJCTBEHHON NIESATEIBHOCTH YEJIOBEKA HX
(bU3UKO-XUMHUUECKUMH CBONCTBAMU

OO01e KOMIeTEHIINN OK 01, OK 02

OmHuM M3 cambIX paclpOCTPAHEHHBIX CHOCOOOB CBAapKU IUIABJICHUEM
ABJISIETCSl Ta30Basg CBapKa, KOTOpas MPOM3BOAUTCS C OOpa3oBaHUEM Ta30BOTO
IJIAMEHU B KaHajax cBapo4yHo ropenku. OO6pa3oBaHue ra30cBapoOyHOro MiIaMeH!
HEBO3MOXKHO 0€3 rasa aneruieHa. TeXHUYeCKUH alleTHIEH NoJy4daloT U3 KapOuaa
KaJIBLIMSL.

3aganue

1. OObsacHUTE, Kakoil (M3MUECKUN TOKa3aTellb MO3BOJIIET HCIOIb30BaATh
aleTUJIeH ISl CBAPOUHBIX padoT;

2. CocTaBbTE ypaBHEHUE PEAKIIUY TIOJYUEHHUS AllETUIICHA;
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3. CocTaBbTe ypaBHEHUE PEAKLIUU FOPEHUs alleTUIICHA;

4. Berarcnure 00bEM alleTUIICHa TIOJyYSHHOTO W3 KapOua KalbIUs MacCOM
128 r, conpepxamero 5% npumMecei, eci BbIXOJ arleTriieHa coctaBisieT 80% ot
TEOPETHYECKH BO3MOXKHOTO.

4. MoJio4Has KHCJI0TA

HazBanue Tembl Tema 4.3. «Opranuueckue BeIIecTBa B
KU3HEACATEILHOCTH YeoBeka. [Ipon3BoACTBO U
MIPUMEHEHHUE OPraHUYeCKUX BEIIECTB B
MPOMBIILICHHOCTI

Pesynbrar oOydyeruss | OGOCHOBBIBATh  3HAUYGHWE W NPUMEHEHUE
OPraHWYECKHX  BEIMIECTB B  OBITOBOH W
MIPOU3BOJICTBEHHOW JEATECILHOCTH YEJIOBEKa WX
(bU3UKO-XMMUYECKHUMH CBOMCTBAMU

OO0mue KOMIICTCHITUH OK 01, OK 02

[IpomMexyTOUHBIM MPOTYKTOM OOMEHA Y TETUTIOKPOBHBIX )KUBOTHBIX SBJISICTCS
MOJIOYHAs KUCJIOTA. 3anax 3TOM KHCIOThI KPOBOCOCYIIIUE HACEKOMBIE YJIaBJINBAIOT
Ha 3HAYUTEIBHOM PACCTOSIHUU.

3ananue

1. Tlouemy HacexkoMbIe (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (hopMyITy MOJIOYHOM KHCIIOTHI, KOTOpasi IOMOTaeT HaCEKOMBIM
HaXOJUTh TEIUIOKPOBHBIX KUBOTHBIX, €CITM MAaCCOBbIE JOJM JJIEMEHTOB B HEM
coctaBisioT: yriepoaa — 40,00%, Bogopoaa — 6,67%, kucnopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYypHYIO (OpPMYIy MOJIOYHOM KHCIOTBHL. HazoBute
kucioty no HomeHknarype MIOITAK.

4. Ha oCHOBaHMM CTPOCHUS MOJIOYHOM KHCJIOTHI CIEIalTe BBIBOJ O €€
XMMHUYECKUX CBOMCTBAX.

5. Haiigute B HHTEpHETE WM JPYTUX HCTOYHMKAX HHPOPMALHIO O
MIPUMEHEHUU MOJIOYHON KHUCJIOTHI.

2.1.4. 3apanus J1adopaTOpHBIX padboT

JlabopaTopHbie pabOTHI SBISIOTCS BAXKHOW YaCThIO y4eOHOTO IMporiecca o
OUCLMIUIMHE W CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOydarolmUXcs yMEHUN
MCCJIEIOBaTh XUMHUYECKUE TMPOIECChl W sABJICHHS (TUTAHUPOBATH M TMPOBOJUTH
XUMUYECKUE DKCIIEPUMEHTBI, MCCJIEAOBaTh BEIIECTBA W MPOBEPSTH TUIOTE3HI,
oOpabaTblBaTh M HMHTEPIPETUPOBATH  PE3yJbTaThl  SKCIEPUMEHTOB).
JIabopaTopHbie pabOThI 0 XMMHUH MPEAYCMOTPEHBI B KAXKIOM pa3jiesie OCHOBHOI'O
Y TIPUKJIAHOTO MOy el (Tabi. 2).

Tabnuma 2. JlabopaTtopHbie pabOThI 110 XUMHUH
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Pa3znea

JlaGoparopHnasi pabora

Pa3nen 2. Xumnueckue
peakuuu

JlaGoparopHnas padora 1. «Peakuun
TUAPOTIU3a)

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUUYECKUX
BEILECTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJUIOB U HEMETAJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BELIECTB

JlaGopaTopHnasi padora 3. «Ilonyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB)»

Pa3nen 5. Kunernueckue n
TEPMOJIUHAMUYECKUE

3dKOHOMCPHOCTH IIPOTCKAHUA

XAMHUYECKUX pPEaKIun

JlaGopaTopHnasi padora 4 (Ha BbIOOp)
«OnpezneneHne 3aBUCUMOCTH CKOPOCTH
pEaKIMu OT KOHUEHTPALUH PEArupyOINUX
BeleCTB» WK «OnpeiesieHne 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT TeMIEepaTyphbi»
JlabopaTopHas padora 5. «3yuenue
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIIICHUE
XUMHYECKOTO PAaBHOBECH S

Paznen 6. JlucriepcHbie
CHUCTEMBI

JlaGopaTopHasi padora 6 (Ha BbIOOP)
«IIpuroroBieHue pacTBOPOB) WU
«HMccnenoBanre TUCTIEPCHBIX CUCTEMY

Pazgen 7. KauecTBeHHBIE
peakiuu 0OHapyKEHUs
OpTraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB

JlaGopaTopHasi padora 7 (Ha BbIOOP)
«AHaIUTUYECKUE PEaKIIUU KaTHOHOB [-VI
TPy UK «AHATUTAYECKUE PEaKIINU
AHHOHOB

JlabGoparopHasi pabora 8 (Ha BbIOOp)
«KadecTBeHHbIE peaKIuK HA OTACIbHBIC
KJIACChl OPTraHUYECKUX BEILIECTBY WIH
«KauecTBeHHbIN aHAIN3 OPraHUYECKUX
COCIMHEHUI 10 (YHKIIUOHATHHBIM TPYIIIIAM))

Pa3nen 9.1. UccnenoBanue u
XUMHAYECKUHU aHAIN3 00BEKTOB

onochepsr

JlaGopaTopHas padora 9. «OCHOBBI
Ja00paTOPHOM MPAKTUKKIY

JlaGoparopHuasi padora 10 (Ha BbIOOp)
«O4nCcTKa BOJIBI OT 3arpsiI3HEHUI
«Omnpenenenue pH BoAbI U €€ KUCTOTHOCTH
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«OrnpeneneHune )KeCTKOCTH BObI U CIIOCOOBI
€€ YCTPAHEHUSD»

JlabopatopHasi pabora 11 (Ha BbIOOp)
«OOHapyXeHHe HUTPATOB B MPOAYKTAX
IIUTaHUSD)

«HMccnenoBanue NpoyKTOB IUTAaHUA Ha
HaJIMYUE YIJIeBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YMUE YIJIEBOAOB (Kpaxmal,
IIII0K03a, caxapo3a)»

JlabopaTtopHnas paGora 12 (Ha BbIOOp)
«OO0HapyXeHHe HeOpraHMUECKUX pruMecei B
po0ax MoYBbD)

«Omnpenenenne pH BOgHON BBITSKKH MOYBBI,
€€ KMCJIIOTHOCTHU U LIEITOYHOCTH»

Paznen 9.2. WHccnenoBanue wu |JlabGoparopHas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JaOOPATOPHOM MPAKTHKM»

TexHochepbl JlabGoparTopHas padora 10 (Ha BbIOOp)
«OmnpenaeneHue XJIOPUAOB METOAOM
TUTPOBAHUS B TEXHUYECKOU BOJI»
«OnpeaeneHne KECTKOCTH TEXHUUECKON
BOJIbl METOJIOM TUTPOBAHUSI»
JlaGopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMs YTIIEKUCIIOro Ta3a B BO3AYyXe
MOMEIIEHUSI IKCIIPECC-METOI0M»
JlabGopaTopHas padora 12 (Ha BbIOOp)
«M3roroBneHue Kpacok (mogdop MUrMeHTOB
1 CBSI3BIBAIOIINX BEIIECTB))
«HccnemoBanre CBOMCTB BSIKYIIUX BEIIECTB
Ha [PUMEpE TUTICa»

Oo6opynoBanne 1abopaTopuu U pado4uX MecCT JA0OPATOPUU: MEH3YPKH,
NUNETKU-KANeNIbHUIBI, TEPMOMETPbI, MHKPOCKOI, JYIbl, MPEIMETHbIE U
NOKPOBHBIE CTEKJIA, IJIAHIIETHI JUIsl KalelbHbIX peakiuil, (QuibTpoBalbHas
Oymara, IpOMBIBAJIKHU, CTEKIISIHHbIE MPOOUPKU, PE3UHOBBIE NMPOOKH, (POHAPUKH,
HA0Op pPEaKTUBOB, CTEKJIIHHBIC MAaJOYKH, IITATUBBI JUIsI MPOOMPOK; MEpHbBIE
LUJIUHAPBI, BOPOHKH CTEKJISIHHBIE, BODOHKH AEJIUTENbHbIE IHHApuYeckue (50—
100 wmi), crynku c mectukoMm, (aphopoBble UaINIKH, MUHIETHI, (QUIBTPHI
OyMaxKHble, BaTa, Mapjs, YacOBBIE CTEKJA, JJIEKTPOIUIUTKH, J1a0OpaTOpHBIE

32



IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, MPUOOp s MOJy4YEeHHs Ta30B (WK
MpoOMpKa ¢ Ta300TBOJHON TPYyOKOil), mepiKaTenu i MPOOUPOK, CKISTHKHU IS
XpaHEHHMs PEAKTUBOB, pa3IaTOYHbIC JIOTKH; XUMHUUeckue crakansl (50, 100 u 200
MJT); IITIATENN; MUHIETHI; TUTEIbHBIC UL, CEKYHIOMEPHI (TaliMephl), MEpHBIC
npooupku (Ha 10—-20 mu1) 1 MepHBIe K005 (25, 50, 100 u 200 M), BoasiHas 6aHs
(WM TepMOCTAT), CTEKJISIHHBIC MMAJIOUYKH; KOHWUYECKHUE KOJIOBI it TuTpoBaHus (50
u 100 mi); MHAMKATOpHBIE MOJIOCKH aJisi ompexaeneHus pH u cranmapTHas
WHIMKATOPHAs [IKaJa; YHUBEPCAJIbHBIN UHIUKATOpP; nuneTky Ha 1, 10, 50 mut (vin
no3atopsl Ha 1, 5 u 10 mut), OropeTKu Uit THTPOBAHUS, MEAUIIMHCKHE IITPULIBI HA
100—150 mn, mabopaTtopHble /UK aHATUTHYECKHUE BeChl, pH-MeTphl, CyIIMIbHBIHI
mkad, u ap. mabopaTopHOoe 00OPYAOBAHHE.

[IpuBenem mnpumepsl J1aOOpaTOPHBIX pabOT Mo paszneny 2 «XHUMHUYECKUE
peakuuu» u pasaeny 4 «CTpoeHue U CBOMCTBAa OpraHUUECKUX BEIIECTBY.

Paznen 2. Xumunueckue peakuum. Jlaboparopuas padora 1. «Peaknumn
THAPOJIN3a»

Ha3Banue TeMbl Tema 2.2. «DNEKTpOIUTHYECKAS JUCCOLMALIUAS U
WOHHBEIA OOMEH»

Pesynbrat oOyuenust | CocTaBisiTh YpPaBHEHHsS XUMHUYECKHX pPEaKUuu
MOHHOTO OOMEHa C YYacTHEM HEOpPraHM4eCKUX
BEILIECTB

OO01e KOMIeTEHIINN OK 01, OK 02

1. Bonpocsl AJ191 10nycKa K J1a0OpaToOpHOil padore

a) copMyIHpYyHTE 1EJb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BsACHHUTE, KAKOM MPOIIECC Ha3bIBAIOT THAPOIN30M, KaKOi OH OBIBACT;

B) 00BSICHUTE, KaKUE CYIIECTBYIOT CIIOCOOBI JOKa3aTEIhCTBA CYIIIECTBOBAHUS
TUPOJIM3a HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl ypaBHEHUE TUIPOIIN3A;

n) oObscHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIA [OKa3aTelb OT
KUCJIOTHOCTH WJIK OCHOBHOCTH CPEJIbI pacCTBOPA;

€) OOBSICHUTE XOJI BHITIOJIHEHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYECTBEHHBIX
3ajad;

) TIEPEYUCITUTE OCHOBHBIE ACTMEKThI COOIIOJICHUS TEXHUKU O€30MaCHOCTH
npu paboTe ¢ arpecCUBHBIMU peareHTamMu (TUIPOKCHUL HATpus).

2. IIpoBenenne onbITOB

OobOopynoBanue u nmocyaa PeakTuBbl
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1. CrexnsHHbIE TPOOUPKHU 1.  PactBop NaOH
2. IratuB a5 mpoOUPOK 2. PactBOp Na,SOq4
3.  PactBop AICI;
4.  PactBop Na,CO;
5. PactBop Cu(OH);
6. KuCI0THO-OCHOBHBIM UHIUKATOP

AJropurm nposeaenus onbita Ne 1

BOHpOCBI " 3aJJaHusA

3apanme Ne 1. B Tpex npobupkax moj
HOMEPAMU HAXOJSTCS pacTBOPBI TPEX
COJIEH: XJIOpHUIA aIFOMHUHMS, CyIb(aTa
HaTpus, kapOoHaTta HaTpus. He
NOJIb3YSICh IPYTHUMH PEAKTHBAMU,
OIPEJEIIUTE COCTAB KAXKJION
POOUPKH.

1. Jlatb 00BsICHEHUE IPOBEIEHHBIM
OTIBITAM.

2. CoCTaBUTh YpaBHEHUS PEAKLUN,
IPOTEKAOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJITOPUTM NpOBeAeHNs onbIiTa Ne 2

Bonpocs! 1 3a1aHus

3aganme Ne 2. Uto nipousoitaeT, eciu
OXJIQJIUTh PACTBOP KapOoHATa HATpUS
WM 100aBUTH K HEMY THIPOKCHU]T
HaTpus’?

1.1. Hanuts B npobupky 1-2 M
pacTtBopa kapOoHaTa HaTpus.

1.2. Onyctuth NpoOUPKY B CTAKaH C
OYEHb XOJIOJTHOW BOJOM UJIU CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa npu
MOMOIIN KUCIIOTHO-OCHOBHOTO
WHJIUKATOpA.

1.Kakoit uHANKATOP JTy4LIe
UCIIOJIB30BaTh JJIsl ONIPEETICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
ypaBHEHUS XMMUYECKUX PEaKIui, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.
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1.4. loGaBuTh K pacTBOpy KapOoHaTa
HATPUS THIPOKCH] HATPHUSI.

AJropuTm nposeaeHus onbita Ne 3

BOHpOCBI M 3aJJaHusA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B onHy poOupKy ¢ pacTBOpOM
cynbdara menu (II) mpunuth pacTBop
TUIPOKCUJIA HATPHUSL.

1.2. Bo BTOpY!I0 MPOOUPKY C
pactBopoM cynbdata meau (1)
MIPWIATH PACTBOP KapOOHATa HATPHS.
1.3. CpaBHUTH UBET 00pa3yIOMIUXCS
OCaJIKOB.

1.4. OGpaTuTh BHUMaHUE Ha
BBIJICJICHUE T'a3a B OJHOM U3
POOUPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIJICIISITECA DTOT ra3?

1.6. [IpoBepuTh Ka4YECTBEHHBIN
COCTaB ra3a ropsen JIyYyuHKOM.

1.7. O0BsCHUTH MPOUCXOASAIICE
SIBJICHUE.

1. CocTaBUTBH COOTBETCTBYIOIIME
YpaBHEHUSI XUMUYECKUX PEAKIIHil, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJroputm npoBeaeHusi onbiTa Ne 4

Bonpoce! u 3aganust
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3apanue Ne 4. [IpoGiaeMHBIN OMIBIT. 1. OOBSICHUTD MPOUCXOSIIICE SIBJICHUE.
1.1. K pactBopy xsopuga antoMuausi | 2. COCTaBUTh COOTBETCTBYIOIINE
MPUINTH PACTBOP KapOoHaTa HATPUS. | YypaBHEHUS XUMHUECKUX PEaKIIUii, B
MOJIEKYJISIPHOM U MIOHHOM BHU/JIaX.

3. OTBETUTH HA BOIPOCHI.

JI714 4ero B MEAUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 IOJIOCKAHUSA MPU BOCTIAJIUTEIIBHBIX
3aboseBanusx ropaa? Kakosa posib
ruaponusa B npupoje? [louemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. IIpoaHanmu3upoBaTh COOTBETCTBHE IIOJYYEHHBIX pE3yJbTAaTOB THIIAM
ruaposnsza. Caenarb COOTBETCTBYIOIIUE BBIBOJIBI.

2. ChopMynupoBaTh BBIBOBI O 3aBUCUMOCTH THUIIa TUAPOJIN3A U KUCIOTHOCTH
Cpelbl pacTBopa.

Pa3pnes 4. CtpoeHue u CBOMCTBA OPraHU4YeCKUX BelecTs. JlabopaTopHas
padora 3. «IlosryyeHue 3TH/IEHA U U3YYEeHHE er0 CBOMCTB

HasBanue Templ Tema 4.2. «CBolicTBa OPraHUYECKUX
COCINMHEHUN
Pe3ynbTaT 0OyueHus | YcraHaBIuBaTh 3aBUCUMOCTh bu3uKo-

XUMHYECKUX CBOMCTB OpPraHU4YCCKUX BCIICCTB OT
CTPOCHHU MOJICKYJ

OOmme KOMITIETEHITUH OK 01, OK 02

1. Bonpocsl 4141 10nycKa K J1a0opaTopHOil padore

a) chopmynupyiiTe Lenb MIaHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSACHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBACHHUTE, KAKUMU XUMHUYECKMMU CBOMCTBAMM O00JIaJlalOT BeIlEeCTBa
JAHHOTO Kjacca, KAaKWe KA4YeCTBEHHbIE pEakUMH JUIsi HUX OOHapyKEHUs
HCIIOJIb3YIOTCS;

) 00BACHUTE, KAaK MOXKHO MOJyYHTh BELIECTBA TaHHOTO Kjlacca COeAMHEHUIN
B J1a0OpPaTOPHBIX YCIOBHSIX;

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

€) MEepeurcIUTEe OCHOBHBIE ACMEKTbl COONIOACHHUS TEXHUKH O€30MacHOCTU
npu pabdore c¢ JIBX (3TWiOBBI COUPT), arpecCUBHBIMU peareHTaMu
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(KOHIIEHTpPUpPOBAHHAs  CepHAas  KHCIIOTa), HarpeBaTeJIbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IIpoBeneHue OoNbITOB
OO6opynoBanue u nocynaa PeakTuBbI
1. CrexinsiHHBIE TPOOUPKU 1. KonuentpupoBanubiii pactBop H,SO4
2. UlTatuB a1t npoOUpoOK 2. OTHUIIOBBIN CIIHPT
3. CouproBka 3. PactBop KMnOj4
4. Counukn 4. bpomHas Boza
5. Ilecok

AJroput™m nposeaeHus onbita Ne 1

BOHpOCl)I " 3aJaHus

1. ITomyuuTs 3TWIEH AeruapaTanuei STHIOBOTO
cupTa, 0OHAPYKUTh €0, U3yUYUTh €r0 CBOMCTBA.
1.1. B mpoOupky HaJIUTh 2—3 MJI 3TUJIOBOTO CIIUPTA
U OCTOPOKHO 100aBUTH 6—9 M
KOHLICHTPUPOBAHHON CEPHOU KUCIIOTBI. 3aTEM
BCBIIIaTh HEMHOT'O IPOKAJIEHHOT'O IecKa (IIECOK UIN
MEJIKHE KYyCOUYKH MEeM3bl BBOJAT JJIS1 TOTO, YTOObI
IIPENOTBPATUTD TOJYKU KUIAKOCTH IPU KUIIEHUN ).
3aKkpbITh MPOOUPKY MPOOKOM C Ta300TBOJHOM
TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh coaepkumMoe npooupku (puc.1)

1eCoK

C,H,OH
l’zlzssO (1:3)

(xoH1t.)

Br,  KMnO,

1. Yto nponcxoaur B
npobupke? Yro
HaOnromaere?

2. K kakoMy Tumy
XUMHUYECKUX pEaKIun
OTHOCSITCS 3TH
npornecchl? Kak
Ha3bIBAIOTCS ?

3. Kak mensiercs okpacka
pactBopoB? [Touemy?

4. Kakum niuamMeHeM
ropurt atusieH? [Touemy?
5. CocTaBUTh ypaBHEHUS
POTEKAKOLIUX
ITPOLIECCOB.
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1.2. OCTOpOKHO, pABHOMEPHO HATPETh CMEChH.

1.3. B npyryto npoOupky Hameire 2—3 mi
pa30aBIEHHOTO pacTBOpa NIEpMaHraHaTa Kaius, 1
IPOIYCTUTE Yepe3 HETO Tas3.

1.4. B TpeTbio mpoOUpKYy HAIUTH 2—3 MJI OpOMHOMU
BOJIbI, OITYCTUTb Fa300TBOJIHYIO TPYOKY J0 JTHA 3TOU
MPOOUPKHU U MPOIYCTUTH Yepe3 OPOMHYIO BOLY
BBIICIISIFOIIMICS Ta3.

1.5. BoiHyTh ra300TBOAHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTHUEM KBEPXY, MMOIKEUb
BBIJIETISIONIMICS Ta3 (puc.2).

C,H;O0H (aTnio0-
BBI¥ CITPT)

H,SO,

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. IIpoaHanu3upoBaTh COOTBETCTBHUE MOJIYUYECHHBIX PE3YyJIbTATOB CIIOCOOaM
MOJIyYeHHSI HETPEJeIbHBIX YTIEBOJOPOJIOB psna dTwieHa (ankeHoB). Caenartb
COOTBETCTBYIOIIHNHI BBIBO/I.

2. ChopmynupoBaTh BBIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopMynupoBaTh BBIBOJ] O CIoco0ax 0OHApYKEHHUS STHIICHA.

2.2. OueHo4YHbIE CcpeAcTBa Py0e:KHOr0 (TeMaTHYECKOr0) KOHTPOJIA IO
AUCUMILTHHE « XMMUSD)

PyGexHbiii  (TeMaTU4YeCKHi) KOHTPOJb 1O JUCHUIUIMHE  «XUMUSDY
MPOBOJUTCA B (pOpME KOHTPOJIBHBIX PabOT IO paszieraM OCHOBHOTO MOMIYJSl Ha
OTJICTILHBIX 3aHATHUSIX, KEHCOB M Y4EOHO-HUCCIIET0BATEILCKUX MTPOCKTOB.

3. OueHoYHBbIE MATEPHUAJIBI VISl IPOMEKYTOYHOM ATTECTANNH

KonTposabHbie padoThl 0 pa3aeaam

KonTposapHbie paboThl MO XMMHHM KaK OIICHOYHBIC CPEACTBA PYyOEHKHOTO
KOHTPOJISI 3aBEPIIAIOT M3y4YeHHE | WM 2 TeMaTUYECKUX Pa3liesIoB OCHOBHOTO

MOJTYJISL.
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Paznen 2. Xumuueckue peakunuu. KontposabHas padora «CtpoeHme
BellleCTBA M XUMHYECKHE PeaKI[um»

KonTponbHas paboTa coAep UT YeThIpe BUAA 3aJaHUM:

1. 3agaum Ha COCTaBIICHHE XUMUYECKHX (POPMYIT TBYXaTOMHBIX COCIMHECHUN
110 UX HA3BaHUIO.

2. 3aga4uM Ha COCTABJIECHUE YPAaBHEHUN PEAKLUN: COCOUHEHHUS], 3aMEIICHU,
pasnokeHus, oOMEHa M peaklMid C y4acTHeM KOMIUIEKCHBIX COEIMHECHHU;
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN.

3. 3agaHusi Ha COCTABJICHUE MOJEKYJSIPHBIX U MOHHBIX PEAKIUM TUIpoJin3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS! KUCIIOTHOCTH CPEJIBI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTUK MO YpPaBHEHUSIM
XUMUYECKUX PEAKIIMA: MacCOBOM MJIM OOBEMHOM JTOJIM BBIXOJIa MPOAYKTA PEaKIIun
COCIMHEHUSI OT TEOPETHUYECKHM BO3MOXHOTO; OOBEMHBIX OTHOIICHHH Ta30B;
KOJIMYECTBEHHBIX XaPAKTEPUCTUK HCXOJHBIX BEIIECTB M IPOAYKTOB pEaAKIUU;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MTPOIyKTa PEAKIIUH, €CITU OJTHO U3 BEIIECTB
JaHO B BHJE pacTBOpa C OINPEACICHHOM MAacCOBOM JOJIEM PaCTBOPEHHOIO
BEILECTBA.

Pasgesn 3. CrpoeHue M CBOMCTBA HEOPraHUYECKHUX BelIeCTB.
KonTpoabHas padora «CBoiicTBa HEOPraHUYECKHUX BelIECTB

KoHnTtposnbHas pabota cCOAEp UT TpU BHUJIA 3aTaHUIA:

1. 3amaun Ha pacueT MaccoBOM M0y (MAcChl) XMMHUYECKOTO JJIEMEHTa
(coemuHeHus) B MOJIEKYJie (CMeCH).

2. [Ilpaktuyeckue 3amgaHusi MO KiIacCU(pUKAIMKU, HOMEHKIAType U
XUMUYECKUM (QopMyJiaM HEOPraHUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB:
omnpenereHre Kiacca HEOPraHWYeCKHX BEIEeCTB, HA3blBaTh HEOPTraHUYECKUE
COEMHEHUS TI0 MEXAYHAPOIHON U TPUBHAIIBHOM HOMEHKJIATYPE M0 XUMUUYECKUM
dbopmynam.

3. 3agaHusl Ha COCTABJICHHE YPaBHEHHI XMMHUYECKUX PEAKIHUN C y4acTHEM
IPOCTBIX U CI0XKHBIX HEOPTaHMYECKHUX BEMIECTB: OKCUAOB METAJIIOB, HEMETAJIJIOB
1 aM(OTEPHBIX AIEMEHTOB; HEOPTaHUUECKUX KUCIIOT, OCHOBAHUN M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJICH, XapaKTEepPU3YIOIIMX HX CBOHCTBA H
CIOCOOBI MOTYYEHUSI.

Pa3nen 4. Ctpoenne u cBOiicTBa OpraHn4eckux Bemiects. KonrposabHas
padora «CTpoeHne U CBOIICTBA OPraHUYeCKUX BelleCTB)»

KonTpoapHas paboTa COCTOUT U3 ISATH BUIOB 3aJIaHUM:

l. 3agaHust Ha coOCTaBJ€HUE HA3BAaHUW OPTraHUYECKUX COEAMHEHUU 10
XUMHUYECKUM (hopMysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAILHON
WU MEXTyHapOIHON CHUCTEMATUYECKOM HOMEHKIIATYPBI.

2. 3agaHus Ha COCTaBJIEHUE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POpMYIIT
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OpPraHUYECKUX BEUIECTB OTJENbHBIX KJIACCOB I10 X Ha3BAHUSAM B COOTBETCTBUU C
MEKTyHapOJHOW HOMEHKJIATYyPOU.

3. 3agauu Ha onpeeeHne MPoCcTenei (opMyIIbl OpraHMUECKON MOJIEKYJIHI,
HCXOJI U3 AJIEMEHTHOI'O cocTaBa (B %).

4. 3agaHus Ha COCTABJIICHUE YpPaBHEHHH XUMHUYECKMX pEaKLuH,
WUTIOCTPUPYIOIMIMX XUMHUYECKHE CBOMCTBA C Y4ETOM MEXaHU3MOB IPOTEKAHUSA
JAHHBIX PEAKIMI U T€HETUUECKOM CBSI3M OPraHNYECKUX BEIIECTB PA3HBIX KJIACCOB,
B T.Y. LIETIOYKHU IPEBPAIICHUN.

5. PacueTHble 3aauu 1O ypaBHEHUSM PEAKUUN C YYACTHEM OPraHUYECKHUX
BEILECTB.

Pasnen 5. KuHeTnmyeckHe W TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH
NPOTeKaHUsl XuMUYecKux peakuuii. KonrpoabHas padora «CropocTth
XHMHYECKOM peakuuy U XHMHYECKOe PABHOBECHE»

KonTponbHas paboTa cCOCTOUT U3 TPEX BUIOB 3aJaHUIL:

1. PacueTHple 3a1aun HA U3MEHEHUE CKOPOCTU XMMHUYECKUX B 3aBHCUMOCTHU
OT KOHILIEHTPAllUU PEarupyroumx BEIIECTB U TEMIIEPATYPHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMHUYECKUX pEaAKIUl H
OTIpe/ICJICHHUE TUIIA PeaKINH (110 TeTI0BOMY (P (DEKTY: K30~ U SHIOTEPMUUYECKHUE).

3. 3amaHua Ha npuMeHeHne npuHnuna Jle-Illarense I HaXO0XICHHS
HaIpaBJIEHUS] CMELCHHUS] PaBHOBECHSI XMMHUECKON peakluu U aHayiu3 (aKTopoB,
BIMSIOIINX Ha CMEIIEHHE XUMUYECKOIO PaBHOBECHS.

Pasnen 6. /[AucnepcuHbie cucrembl. KoHTposibHass padora mo Teme
«/lncnepcHble cuCTEMBbDY

KoHTposibHast paboTa COCTOUT U3 JIBYX YaCTEM:

1. 3apaun Ha MPUTOTOBJIECHUE U PACUET KOHLIEHTPAMU PacTBOPOB (3 3aaauun
Ha pacTBOpEHUE, paz0aBiIeHUE, CMEIINBAHUE PACTBOPOB).

2. 3ajmaHusi Ha JUCIEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOM U
POU3BOJCTBEHHOM AEATEIbHOCTH YeJIOBEKa (B BU/IE€ TECTOBBIX 3a/IaHUM).

[IpuBeneM npumepsl 3a1aHU KOHTPOJIBbHON padoThl o TeMe «CTpoeHue u
CBOIICTBA OPraHMYeCKUX BelIeCTB», KOTOpPas MPOBOJUTCA MOCIE H3Y4YEHUs
oOyuarommmucs pasaena 4.

[TIo uroram mn3ydenus paszgena 4 «CTpoeHue U CBOMCTBAa OPraHM4YeCKHX
BelecTB» o0yyaroiyecst OyyT CHOCOOHBI:

— ONpEelNensATh MPUHAJICKHOCTh BEIIECTB K Pa3IW4HBIM  Kjaccam
OpPraHUYECKUX COEUHEHUI; TOMOJIOTH U U30MEPBHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA [0 «TPUBUAIBHOW» MM MEXTyHAPOIHOM
HOMEHKJIATYypE;

— XapakTepu30BaThb CTPOEHHWE M XUMHUYECKHE CBONCTBA M3YYEHHBIX

OPraHUYECKUX COCIMHECHUN,
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— OOBACHSTH 3aBUCUMOCTh CBOMCTB OpraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHUS;

— TIPOBOJUTH BBIYUCIICHUS 110 XUMHIECKUM (hOpMyJIaM U YPAaBHCHHUSIM.

TeMatnueckuil KOHTPOJIb OCYIIECTBIISIETCA METOI0M TecTupoBanus (1) wim B
dbopme nmucbMEeHHOM paboThl, BKIIIOYAIOIEH pakTuYecKkue 3aaanus u 3aaauu (11).

IIpuBenemM nmpuMep KOHTPOJBLHON padoThl B (pOpMe TECTOBBIX 3aJaHU
@D.

1. BemecTBo, cocTaB KOTOPOTO BhIpakeH MoJieKyssipHou dopmynoit CsHg,
OTHOCHUTCSA K KJaccy:

1) apensl

2) aJKaHbI

3) ajKeHbl

4) aJIKUHBI

2. Hazpanue BemectBa, popmyia koroporo: CH3;-CH(CHs3)-CH,-CH,-OH

1) 6yranon-2

2) meHTaHo-2

3) 2-meTunOyTanon-4

4) 3-metunOyranoi-1

3. BemectBo, umeromee popmyny CH,=CH, Ha3biBaeTcs:

1) Tonyon

2) oTUneH

3) rmiepuH

4) nporaHomn

4. BeniecTBo, Ha3BaHUE KOTOPOTO MPOMMOHOBAsI KUCIIOTA, UMEET POPMYITY:

1) C,HsOH

2) (CH3),NH

3) CH;-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) npucoenunenus: H

2) XJOpUPOBAHMS Ha CBETY

3) obecnBeunBanus pactBopa KMnO4

4) nonumepuzanuu

6. MeTtaHoJ1 pearupyer c:

1) natpuem

2) BoJOM

3) BoJopoI0M

4) meTaHOM

7. YKCyCHas KACJIO0Ta BCTYIIAET B PEAKIIHUIO C:
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1) AgNOs
2) NaCl
3) N32C03
4) H,O
8. BepHbI 1 yTBEPKICHUS:
A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA
b. AMHHOKHCIIOTBI MPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A
2) BepHO ToJIbKO b
3) BepHbI 00a YTBEPXKICHUS
4) HEBEpHO HU OJTHO U3 YTBEPKICHUI
9. Ypapnenune xumuueckoit peakuun C,He+Cl,—C,HsCI+HCI sBnsercs:
1) peakuueii 3amenieHus, MPOTEKAIOIIEH M0 PaTUKAIIBHOMY MEXaHU3MY
2) peakiuen npucoeMHEHMS, MPOTEKAOIIEH M0 PaIMKAIBHOMY MEXaHU3MY
3) peakuueii 3aMeNIeHHs, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY
4) peakuyei NpUCOESTIUHEHUS, TPOTEKAOIIECH IO HOHHOMY MEXaHU3MY
10. B peakuuio «cepeOpsHOro 3epkajia» (¢ aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTymaer:
1) sTanon
2) riIroKo3a
3) rmiepuH
4) kpaxman
11. YcraHoBuTE COOTBETCTBHE MEXKAY HA3BAHHEM BEIIECTBA U KJIACCOM
(rpynmoii) opraHM4eCKUX COEIUHEHUM, K KOTOPOMY(-0ii) OHO MTPUHAJICHKUT.
Ha3Banue BemniecTBa
A) CH;COOH
b) CH;-CH,-CHj;
B) CH,=CH-CH,-CH;
I') CH3;-CH,-OH
Knacc oprannueckux coeTMHEHUM
1) omHOATOMHBIE CTUPTHI
2) yriieBoJbl
3) kapOOHOBBIE KHCJIOTHI
4) apoMaTHYECKHE YIIIEBOIOPOIbI
5) HenpelenbHbIE YTIIEBOI0POIbI
6) npeaenabHbIE YTIEBOJOPOIbI
12. B cxeme npeBpanieHui
1500°C Cakr +Br,
CH4 — X; — 6en3o0i1 — X,
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BellecTBaMu X U X, COOTBETCTBEHHO SIBJISIFOTCSI:

1) anetunen

2) 3TUIIEH

3) OpomOeH30I

4) xnmopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenure MOJIEKYyJIApHYIO (GOpMyJTy BellecTBa, cojepxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopona. OTHOCUTENbHAS TUIOTHOCTH MapoB
ATOTO BEIlleCTBa MO BOAOPOAY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbko JHUTPOB BOAOpojaa morpedyerca s obpazoBanus 10,2 T
ATUJIOBOTO CIIMPTA U3 ALIETAJIBIETHIA, €CIIH BBIXOJI TPOIYKTA PEAKIIUU COCTABIIAET
80%?

1)6,2n

2)3,1n

3) 12,75 n

4H 11,2 n

IlpuBenem npumep 3aJaHuil ISl MMCbMEHHOM KOHTPOJIbHOH PadoThI
().

1. JlaitTe Ha3BaHUs OPraHUYECKUM COETUHEHHSIM 110 XUMHUYECKUM (popMyiam
C HWCIOJB30BAHMEM TPHUBHUAIBHON WM MEXKIYHAPOIHOU CHUCTEMATHYECKOU
HOMEHKJIATYPBI:

a) CszOH

6) (CH;3),NH

B) CH3-CH(NH,)-COOH

r) CsHoN

1) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbTe TOJNHBIE U COKpAUIEHHBIE CTPYKTypHbIE (DOpPMYIIBI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX HA3BAaHUSAM B COOTBETCTBHHU C
MEXKAYHAPOIHON HOMEHKJIATYPOM:

a) METHJIOEH301

0) aHUJIMH

B) 3-MeTHI0yTaHaIb

I') IIUKJIOT€KCEeH
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n) oyraaueH-1,2

€) 2-MeTUIIponaHoJI-1

x) OyTuH-1

3) aMHUHOYKCYCHasi KUCIIOTa

3. CocraBbT€ YypaBHEHHS XHUMHUYECKHUX PpEAKIUA COTJIACHO CXEME
IIPEBPAILICHUN:

1500°C Cakr +Br;,

CH4—>X1—>X2—>X3

VYKaXuTe TUIl U MEXaHU3M PEaKIuu, Ha30BUTE 00pPa30BaBIIHECS BEIECCTBA.

4. Onpenenute MOJEKYISAPHYIO (GopMyiTy BemiecTBa, coaepxkarmiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MapoB
ATOTO BEIIECTBA MO BOAOPOAY paBHa 16.

5. CkollbKO JUTPOB BOJOpoAa morpedyercs st obpazoBanus 10,2 1
ATUJIOBOTO CIIUPTA U3 alleTAIBAECTH/IA, €CIIU BBIXOJ IPOIYKTa PEAKIIUUA COCTABIISIET
80%?

2.2.2. Keiicol

Kelicbl mCnonp3yroTcsi B KAa4yeCTBE OLIEHOYHOTO CPEACTBA B pasjaene 8
NPUKJIAAHOTO  MOJYJIA, MX  COAEpKAaHMWE  ONpEeNeiseTcss C  Y4YeTOM
npodeccroHanbHON  HampaBieHHOCTH oOpa3oBareiabHo mporpammbl  CIIO.
[Iprimepbl BO3MOXKHBIX TEM KEHUCOB:

1. TloTeryienne kiIMMara ¥ BBICBOOOXKJIEHHE Ta30BBIX THUJIPATOB CO JIHA
OKEaHa.

2. bBynymue matepuansl 1S aBUa-, MallIMHO- U IPUOOPOCTPOCHHUS.

3. HoBble maTepuansl 151 COTHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE PACTUTEINIBHBIX ITPENAPATOB.

5. XUMHUYECKHE IIEMEHTHI B ’KU3HU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

[TpuBenem npumeps! keiicoB o xumuu (aBTop ['omy6eBa Muna bopucosHa,
y4HUTENb XUMUH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HHU Y€JI0BEKA)

B Anonun o6benuHeHHBIMU culaMi HallmoHaIbHOTO MHCTUTYTA 310POBbS U
[IpedexkrypHoro ynuBepcuteta CUA3YOKHM OBUIO MPOBEACHO MCCIEIOBAHUE.
VYyeHble BBISICHUIIM, YTO €CTECTBEHHBIE OPraHUYECKHE BELIECTBA BCTYIAIOT B
PEaKIuIo ¢ XJIOPUPOBAHHON BOJOM U3-10J KpaHa, 00pa3ys onacHble COeMHEHNS,
KOTOpBIE MOTYT CIIYKUTh MPUYUHOM paka. Takue coeauHeHus Ha3biBaroTCsa MX,
TO ecTb «MyTares ukc» unu «HeusBecTHbI MyTaren».

3amanus:
1. Ilpennoxkutre cnocoObl yMEHBUIEHUS SIAOBUTOIO BIUSHUSA XJIOpa B

IMUTHEBOM BOAC Ha OpraHmu3M 4CJIOBCKaA.
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2. Ucxonst u3 cBOeH )KU3HEHHON MPAKTUKH, TPUOIU3UTEILHO pacCUUTaNTE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BbI HCIOJB3YE€T€ B TEUEHUE JHS U JJISI KaKUX
uenein?

3. Kakue opransl uesioBeka O0JIbIIIe BCEro CTPAIat0T OT BO3AEHCTBUS Xjopa?

4. Kak BIUs€T XJOpPUPOBAHHAS BOJA HA YEJIOBEKA MPU KylaHUU?

5. Haiinutre AONMONHUTENBbHYI0O HHPOPMALMIO O 3aMEHE XJopa IpH
o0e33apakMBaHUU BOJBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHU B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOAEPKAIINX COSAMHEHUH, YKOKUTE MEPhI 0€30MacHOCTH
pu paboTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

Aptomobum Honda FCX Clarity Ha BOJOPOHBIX TOIUIMBHBIX AJIEMEHTaX
e3nat no goporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickoMmy naptHepcTBY sKkosorudHor sHepruu (Clean Energy Partnership),
MOCJIE 4YEro BbIBEJIA HA MEPBbIA IUIAaH MPOU3BOJICTBO 3KOJOTHYECKU YHUCTHIX
aBTomoOmiei. A Ha Ilarom MockoBckoM MexayHapoaHoMm aBTocaioHe BA3
MPEJCTAaBUII CBOIO HOBUHKY «Jlama-AHTA1» ¢ OaJsIoHaMU BOJIOPO/Ia U KUCTIOPOa.

3amaHus:

1. IloueMy MHOTHE aBTOMOOMJIbHBIE KOMIIAHUH Pa3padaThIBalOT aBTOMOOWIIH,
paboTarolire Ha BOJOPOJTHOM TOTUIUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOWJIEH, pabOTaIOMUX Ha YIIIEBOJOPOTHOM
TOIUUIMBE, BIUSIOT HA 3JI0POBbE UeIoBeKa?

3. Kakue «+» u «—» Bl BUAUTE Y BOJAOPOAOMOOUIIEH?

4. HalimuTe JOMOJHUTENIbHYIO HH(OpMaIHIO 00 UX YCTPOUCTBE.

5. Ecnu B Bameil ceMbe WIM Yy BalllMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTE, CKOJIBKO MPUOJIU3UTEIBLHO JIUTPOB OCH3MHA, ra3a U KaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BeliecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOAUTHCS B BBIXJIOITHBIX
ra3ax BallliX aBTOMOOWIIEH?

2.2.3. YueOHoO-HucC/Ie10BATEIBLCKUIA IPOCKT

Y4eOHo-uCCIe10BaATENBCKHUM POEKT SBIISIETCS OCHOBHBIM CITOCOOOM OLICHKH
pe3yJbTaToB 00yuUeHUs, CHOPMUPOBAHHBIX Yy OOYYAIOIIUXCA B XOJI€ OCBOCHUS
MPUKIATHOTO MOJIYJIsl XMMUHM B pazaenax 9.1. u 9.2. MccnenoBanue 1 XMMUYECKUAN
aHanm3  OOBEKTOB  Omocdepsl/TexHochepsl (¢ ydetom  Oymymien
MpoQeCCUOHATILHOM JCSITEIHHOCTH).

[TpuBenem npumep MPOESKTHOTO 3a7aHusl, padoTa HaJl KOTOPHIM HAYMHAETCS
C HaYaJia pasjzielia, a JIeTAJIbHOE BHITIOJTHEHUE 3alaHUi B Tpynmnax u ohopMmieHue
Pe3yJIbTaTOB MIPOEKTHOM JACATEILHOCTH MPOU3BOAUTCS B KOHIIE U3yUEHUS pa3jiera.
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OOmass TemMa TpoOeKTa, TMpUBEJIEHHAs HUWXKE, B  JajlbHeilIeM
JEKOMITO3UPYeTCsl 110 (aceTHOMY NPHHIIMITY B 3aBUCUMOCTH OT TIOJyd9aeMOun
00yyarmMMHUCs ClieHaIbHOCTH (Mpodeccun), a TaKKe Kaxiaas TpyIna MOXKET
paccMoTpeTh Oosee yrayOJeHHO OIWH W3 O00S3aTEeIhHBIX COJEPIKATEIBbHBIX
KOMITOHEHTOB (TIOJITEM) MPOESKTa.

HasBanme mnpoekrTa: cocTaBlieHHE NPOEKTa IBETHUKA/caga/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATU3UPOBAHHBIX MTOYB.

IIpoGaema ncesienoBaHusi: ONpeeIeHHEe BOZMOXHOCTH Pa30MBKH I[BETHUKA
B COOTBETCTBUU C JW3AHHEPCKUM 3alpOCOM M HEOOXOJUMOCTH aJanTaiud
JTU3aHHEPCKOTO0 TIPOEKTa K TIOYBCHHBIM M KIMMATHYCCKHM YCJIOBHSIM Ha
OCHOBAaHHH HCCIICIOBAHUS XMMUIECKOTO COCTaBa MOYB MPEAJIOKEHHOTO YIacTKa.

Heas mpoekra: omnpeneiauTh BIMSAHUE XHUMHYECKOTO COCTaBa IOYB Ha
IPEJI0KEHHOM YYacTKE Ha aCCOPTUMEHT PACTEHHM, pEKOMEHIOBAaHHBIX K ITOCAJIKE
JUTS peaju3aliii BHIOPAHHOTO TU3aHEPCKOTO MPOEKTA.

3amauum npoekra:

1) mccremoBaTh XUMUYECKUNM COCTaB, CTPYKTYPY, KHCIOTHOCTh TOYBHI Ha
MPEIOKCHHOM yYaCTKE;

2) uccneaoBaTh MHCOJSIIAIO OTBEICHHOTO IS [IBETHUKA y9acTKa,;

3) OpeNIoKUTh MEpPhl MO YIYUYIIEHUI0 KauyecTBa TMOYBHI ITyTEM BHECEHUS
pPa3NUYHBIX YAOOpEeHUN U 100aBOK Ha MPENJIOKEHHOM YYacTKe B cllydae
HEOOXOJIMMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHHWU B COOTBETCTBUM C BBISBICHHBIMHU
0COOEHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa U JU3aHHEPCKUM 3apOCOM;

5) cocTaBUTH MOCATOYHYIO BEIOMOCTB;

6) MMOATOTOBUTH U IMyOJIMYHO TIPEICTABUTH IIPE3ECHTAITUIO TI0 TEME TIPOEKTa B
KOMaHJIE.

Pe3yabTaThl 00yueHus:

— OTPECIIATh IEPEUCHb HEOOXOAUMBIX UCCIEIOBAaHII XUMHUYECKOTO COCTaBa
MIOYB Y y4acTKa JyIsl COCTABIICHUS WM aJjanTalluy paHee pa3paboTaHHOTO MPOEKTa
I[BETHHKA,;

— ONHCHIBaTh 3aBUCHMOCTh AaCCOPTHMEHTAa pacTEHHMH OT KadecTBa
PEAI0KEHHON TOUBBI 1Sl 00YCTPOMCTBA IIBETHUKA,

— CIOCOOHOCTH HMCHOJB30BaTh COBPEMEHHbBIE CPEACTBAa MOUCKA, aHAJIM3a U
WHTepIpeTanuu nHGOpMaIuu, 1 THOOPMAITMOHHBIC TEXHOJIOTHH JJI BBITIOTHEHUS
3anau npodeccuonanbHoOM nesarenbHocTH (OK-2);

— c10cOoOHOCTD 3 (PEKTUBHO B3aUMOJICHCTBOBATH U pab0OTaTh B KOJUICKTUBE U
komanje (OK—4).

Pe3yabTaT npoekTHOM padoThHI 00yYarOmIerocs:
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— MakeT / BujeoMarepuan / medatHole cpeacTBa / 3D-Moaenu KoCMUYecKon
TEXHOJIOTUH; TPE3EHTAIs PE3YyJIbTAaTOB UCCIEAOBAHUS Ha MPOQPECCHOHATBHBIX
KOHKYypCax.

dopMa npeacTaBJIeHUS Pe3yJIbTATOB MPOEKTHOI PadoThI:

— 3allMTa TPOEKTa C HCIOJb30BAHUEM CPEJCTB BHU3YyaIM3alUU M
JEMOHCTpaIlUM MpoayKTa ( / MakeTa / BUuaeoMarepuraa / meyaTHbix cpeacts / 3D-
MOJIENH (TMPU HATUYHHN).

Bo3MoskHbIEe BApDHAHTHI TeM NPOEKTOB:

1. HccnenoBanue cocraBa MUHEPAJIbHOM BOABI M PEKOMEHIALIMM IO €€
HCIIOJIb30BAHUIO.

2. HccrnenoBaHue pa3pyliaromiero JICUCTBHS NPUPOAHOM BOJBI Ha
CTPOUTENBHBIE MATEPUAIBI.

3. CocraBiieHH€ MPOEKTA I[BETHHUKA/Oropoa/caia B 3aBUCUMOCTH OT COCTaBa
POAHANN3UPOBAHHBIX I[IOYB B COOTBETCTBHM C JU3ANHEPCKUM 3alpoCcOM
(MOHOXPOMHBIN  IBETHMK,  I[BETHUK  OJIHOJETHUKOB,  MHOTOJIETHUKOB,
JEKOPATUBHBIN Oropoj U Ap.).

4. CocraBieHue cOalaHCUPOBAHHOTO MEHI0O Ha JeHb (HEAeNI0) B
3aBUCHUMOCTH OT COJIEpKAHUS XUMUYECKUX MAKpPO W MHUKPOIJIEMEHTOB B
POJYKTaX MUTAHUS.

5. UccnenoBanue KayecTBa IMUTHEBOU BOJBI.

6. HccnenoBanue mpoO BOJOMPOBOIHOM BOJIBI HA MPEIMET YCTpaHEHUS
KECTKOCTH.

7. YcTpaHeHUE KECTKOCTH BOABI B CEIIBCKOXO3SIMCTBEHHON JIESITETbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKON BOJBI Pa3HBIX BUJIOB B COOTBETCTBUU C
metoaukamu 1mo I'OCT.

9. Co3manne NEKOPATUBHOM MITYKaTypKHU.

10. [IurMeHThI B U3JIETUAX U3 CTEKJIA.

11. HccnepgoBanue pa3pylIalOmIero JEUCTBUS BOAbI HA CTPOUTEIbHBIE
MaTepuabl.

12. OueHka cocTosiHUSI BO3AyXa paboyeil 30HbI crenuanucTa (TeXHOJIOra,
CTpOUTENS W T.I., C YYE€TOM 00JacTH Npo(ecCHOHATBHON AESITeNbHOCTH) B
COOTBETCTBHM C HOPMATHUBHBIMU JJOKYMEHTaMHU

2.3. OueHo4YHbIE CPEACTBA MPOMEKYTOYHON aTTEeCTAIUN M0 JUCHUILIHHE

«XHMHUSD
[IpomexxyTouHast arrecTanus MO JUCIUIUIMHE «XUMHUS» TMPOBOAUTCS B
dbopme sx3amena. Kaxxaplil sk3aMeHaIMOHHbBIN OUJIET COCTOUT U3 TPEX 3aiaHuil: 1)
TEOPETUYECKOE 3aJlaHhe€ B BHUJE BOIMPOCA M3 TEOPETUUECKOTO COJEpKaHUs
OCHOBHOTO M TPHUKIIAJIHOTO MOAYJIEH; 2) MpakTUYeCKoe 3ajlaHue (COCTaBJIEHUE
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YPAaBHEHHN XUMHUYECKUX PEAaKIUMd C y4YaCTUEM HEOPraHWYECKUX WIIU
OpraHUYECKUX BEILECTB, B T.4. LIENOYEK NPEBPALLICHUA U KAUECTBEHHBIX PEaKLIUn
OOHaApYKEHHsI; XUMUYECKUX (POPMYJT HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB,
B T.4. CTPYKTYPHBIX; 3a/IaHHsI [0 HOMEHKJIAType HEOPTraHUYECKUX U OPraHNYECKUX
BEILIECTB; OLICHKA M3MEHEHUs CKOPOCTH XMMHYECKON pEeakUWy U HANpaBJICHUS
CMEILICHHS] paBHOBECUs C Hcnosib3oBaHueMm mnpuHnuna Jle-Illatense; oneHka
XUMHUYECKOTO COCTaBa M OOOCHOBAaHHWE NPUMEHUMOCTH OOBEKTa OHO- WIH
TexHoc(ephl U T.1.); 3) pacueTHas 3a7a4a (pacueThl [0 YPaBHEHUIO XUMUYECKUX
peakiuii, pacueT MacCOBOM J0JM (MAacChl) XUMHUUYECKOTO JIEMEHTa (COeUHEHUS])
B MOJICKyJe (CMeCH); OIpeaeieHre MpocTeummed (GopMylbl OpraHMYECKOU
MOJIEKYJIbI, HCXOJI U3 DJIEMEHTHOTO cOocTaBa (B %); pacyeTsl TEIIOBBIX 3(PPEeKTOB
XUMHUYECKUX PEAKIUI; PaCUeThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKUU OT
KOHLIEHTPALMX U TEMIIEPATyPhI U T.I1.).

[IpuBenem npumep 3K3aMEHALMOHHOTO OUJIeTa.

3aganme 1.

Kakoil pacTBOp HCHONB3YIOT IS KAYECTBEHHOW PEKIHMHU OIPEACICHUS
XJIOPUIOB, OpOoMUJ0B, oauAoB? Hanummre ypaBHEHUs peakuuid U 0OOCHYHTE
OTBET.

3aganme 2.

JlaHa cxema npeBpaieHui.

C2H5OH Al203, 400°_) Xl KMnO4, H20, 0-20°_) X2 HBr (u36.), t_ X3 t_ STUH —
—>C2H4O

[IponummuTe Bce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3ananue 3.

Onpenenure MacCoBbIE JT0JIM XUMHUYECKUX 3JIEMEHTOB B OKCUJE ATIOMUHUSA
AlyO3 1 BbIpazuTe UX B MPOLICHTAX.
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3akioueHue

Takum o00pa3om, (POHI OIEHOYHBIX CPEICTB IO AWCIUIUIMHE «XUMUSDY
COCTOUT U3 OLEHOYHBIX CPEICTB TEKYIIEro, pyOeKHOro (TEeMAaTH4YECKOIO)
KOHTPOJISL ¥ 33JJaHUM TPOMEKYTOUHOM aTTeCTAIUH.

B ydeOHO-MeTOIMYECKOM KOMIUIEKCE TIPUBEACHBI TPUMEPHI 3aJaHUi,
KOTOpBIE SBJISAIOTCS MOJEIbHBIMU. Kaxapli mpernoaaBaTeib, B CBOIO O4epelb, B
paMKax CBOEH METOJIMYECKOM JESTEIIbHOCTU caM MPOEKTUPYET U pa3padaThiBacT
cpencTBa 00yUeHHUs U KOHTPOJIS, a TAK)KE BRIOMPACT METOBI U OPTaHU3AIMOHHBIC
(hOpMBI KICXOS U3 OPTaHU3AITMOHHO-TIEATOTHIECKUX YCIOBHI 00pa30BaTEeILHOTO
mporiecca, COOCTBEHHOTO ONBITa, YPOBHS TOATOTOBJIEHHOCTH W MOTHBAIIUU
CTYJICHTOB.
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