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1. HacnopT OLCHOYHBIX CPECACTB MO0 TNCHUIIJIUNHE «XHUMHUA»

Jns  dopmupoBaHus, KOHTPOJS U OLEHKH PE3YJIbTaTOB OCBOCHHS
o0111e00pa3oBaTebHON AUCIUIIIUHBI «XUMUSD» pa3paboTaHa cCUCTEMa OLIEHOYHBIX
MeponpusTuid, yuutbiBatomas TpeboBanus DI'OC COO (mpeaMeTHbIe
pe3yabTathl) 1 ®I'OC CIIO (0ob6mue u npodeccrnoHaabHbIe KOMIIETCHITUN ).

BaxxHolt 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMBbI OLIEHUBAHUS SIBISIETCS
COTJIACOBAHHOCTh OIIEHOYHBIX MEPONPUATHN U 3alJTAHUPOBAHHBIX PE3YyJbTATOB
oOyuenus. Kaxnoe olleHOUHOE MEpOIpUsiTUE HAMpaBiIeHO Ha (POPMUPOBAHUE WU
U3MEpEeHUE 3HAHUS / yMEHUS B KOHTEKCTE, YKa3aHHOM B Pe3yJIbTaTe O0y4YCHHUSI.

B  gucnunnubae «Xumus» K OCHOBHBIM  OIEHOYHBIM  MEPONPUSITHAM
OTHOCSITCS: 3aJ]JaHusl B TECTOBOM (popme, MpakTUYECKHE 3aJlaHHs Ha COCTaBJICHHE
ypaBHEHUN  peakiuii, KIacCUPUKAIMI0O U  HOMEHKJIATYPY  XUMHUYECKUX
COCIMHEHUN,  pacyeTHble  3aJayd, JabopaTtopHble  pabOThl, MPAKTUKO-
OpPUCHTHPOBAaHHBIC 3aJaHusi (pacueTHble W TeopeTuueckue). B mpukiamHbIx
MOJAYJISIX B KaueCTBE OIEHOYHBIX MEPONPUSATHUN TAKXKE 3aIlUIaHUPOBAHBI KEHCHI H
y4eOHO-UCCIIEIOBATENBCKUE MTPOCKTHI.

Peanuzanysa oneHOYHBIX MEPONPUATHI 10 XMMHUH 3aIJJaHUPOBAaHA B paMKax
TEKYIIET0, PyOeKHOro (TeMaTHYECKOT0) KOHTPOJIS U IMPOMEKYTOYHOM aTTecTallluu
10 TUCIUIUINHE.

Cuctema OLEHOYHBIX MEPONPHUATHNA MO XMMHHU MPEACTABIEHA B MAaCIOpPTE
OIICHOYHBIX CpecTB (Tabnuma 1).



Tabauma 1. [Tacmopt OLEHOYHBIX CPEICTB MO AUCHUILIHHE «XuMus» (Bapuant 2)

Ne | Monyas / Paznen / Tema Pe3yabTaT 00yuenus Tunbl OeHOYHBIX MEePONIPUATHI
| | OcHoBHOe conepkaHue
1 |Pa3zgen 1. OcHoBBI ®opMyJanpoBaTh 0a30BbIE
CTPOEHHUS BellecTBa NMOHATHSA U 32aKOHBI XUMHUH
1.1 |CtpoeHue aToMOB CocTaBiaTh XUMHUYCCKHEC 1. Tect «CTpoeHre aTOMOB XMMHUYECKUX JIEMEHTOB U
XUMHUYECKUX JIEMEHTOB U |(hOPMYJIbI COSTMHEHU B MPpUPOAA XUMHUUECKOU CBS3M.
IpUpOaa XMMUUYECKON CBSI3U |COOTBETCTBUM CO CTEIIEHBIO 2. 3aaun Ha COCTaBIICHHE XUMHUECKUX (HOpMYII
OKMCJIEHUSI XUMHUYECKUX JIBYXaTOMHBIX COEJIMHEHUM (OKCUAOB, CYJIb(pHUIOB,
DJIEMEHTOB, UCXOJIS U3 TUJPUIOB U T.11.)
BAJICHTHOCTHU U
3JIEKTPOOTPULIATETLHOCTH
1.2 |[lepuogudeckuii 3aKOH H Xapakrepu3oBath xuMuueckue |[IpakTHKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3a1aHUS
tabnuna JI.1. MenaeneeBa [3JIeMEHTHI B COOTBETCTBUM C MX |HA XapaKTEPU3AIIUIO XUMHUYECKHUX PJIEMEHTOB:
MOJIOXKEHHUEM B TIEPHOIMYECKON |«MeTtamindeckue / HeMeTaUTMIeCKUE CBOMCTBA,
CHUCTEME XUMHYECKHUX DJIEMEHTOB |3JIEKTPOOTPULIATEILHOCTh U CPOJICTBO K DJIEKTPOHY
J.1. MenneneeBa XUMHYECKUX DJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U TMOJO0KEHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKHUX d1eMeHTOB [[. .
MennaeneeBay»
2 |Pa3znen 2. Xumuueckue CocTaBiTh ypaBHEeHUSA U Kountposbnasi padora




Ne | Monyas / Paznen / Tema Pe3yabTaT 00yuenus Tunbl OeHOYHBIX MEePONIPUATH I
peakuuu cXeMbl XUMHYecKHuX peaknuii |«CTpoeHue BelecTBa U XUMHYECKHE PeaKIuN»
2.1 |Tumbl XUMHUYECKUX CocTaBnsaTh peakiuu 1. 3amaun HaA cOCTaBIEHNE YPABHEHUMN peaKIUid:
peakuuii COEJIMHEHUS, PA3JI0KEHNUS, — COCMHEHUS, 3aMEILICHHUS], Pa3JIOKEHUsI, OOMEHA U
oOMeHa, 3aMeIIeHus, peaKIMii C yuacTHeM KOMIUIEKCHBIX COCTUHEHUH (Ha
OKHUCJIUTEIBHO- npuMepe THAPOKCOKOMIUIEKCOB AIIOMUHUS U IIUHKA);
BOCCTAHOBUTEJILHBIE PEAKIIUN U |— OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
peaxkuuu HCIIOJIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca;
KOMILTIeKCcooOpa3oBaHus (Ha — C y4aCTHEM KOMIUIEKCHBIX CO€IMHEHUM (Ha mpuMepe
puMepe THAPOKCOKOMIUIEKCOB  |THIPOKCOKOMITJIEKCOB IMHKA U aJTFOMHUHHUS ).
AJTIOMHMHMS U IIMHKA) C ydyacTheM |2. 3a71a4uu Ha pacueT KOJIUYECTBEHHBIX XapaKTePUCTHUK
HEOPraHMYECKUX BEILECTB MPOJIYKTa PEAKIUH COETUHEHUS; MACCOBOM WIIH
O0OBEMHOM 10 BBIX0J1a MPOIYKTA PEaKIUU COSAMHEHUS
OT TEOPETUYECKU BO3ZMOKHOTO; 00bEMHBIX OTHOIIICHUN
ra3oB; KOJINYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX
BEIIECTB U MPOAYKTOB PEAKIINH; MacChl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKIUH, €CIIU OAHO U3
BEILIECTB JIaHO B BUJE PACTBOPA C ONPEIEIECHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BELIECTBA
2.2 |DnexTporuTHdecKas CocTaBisITh ypaBHEHUS 1. 3agaHus Ha COCTABICHUE MOJIEKYIISIPHBIX U MOHHBIX

JTACCOIMANNI U MOHHBIN

XUMHUYCCKUX PCAKIIMHU MOHHOI'O

peaKiui C y4aCTUEM OKCHJIOB, KUCIIOT, OCHOBAHUI U




Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

o0OMeH

oOMeHa ¢ ydacThuem
HEOpPTraHUYECKUX BEIICCTB

COJIEN, MOHHBIX PEAaKLMU T'HIpOIn3a COJIEH,
YCTAHOBJIEHUE U3MEHEHUS KUCIIOTHOCTH CPELBI.
2. JIaGopatopHas pabota «Peakiuu ruipoianzar»

3 |Pa3gea 3. CtpoeHue u HccaenoBath cTpoOeHUE U KonTpoabHasi pabora «CBoiicTBAa HEOPraHUYECKUX
cBoiicTBa CBOICTBA HEOPTAHUYECKHUX BelIECTB)
HEOPraHUYeCKHUX BellleCTB |BeleCTB
3.1 |Knaccuduxkanms, Knaccudunmposatsb 1. Tect «HomeHknaTypa v Ha3BaHNE HEOPTaHUUECKUX

HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYECKHX BEIIECTB

HCOPTaHNYCCKUC BCUICCTBA B
COOTBCTCTBHH C UX CTPOCHUCM

BEILIECTB UCXOI U3 UX XUMHUYECKOH (HOPMYIIbI U
COCTaBJICHUE XUMUUYECKON (OPMYJIIbI UCXOJIST U3
Ha3BaHUS BEIIECTBA 110 MEXKIYHAPOIHOU WIIH
TPUBUAJILHOM HOMEHKJIATYPE».

2. 3aja4M Ha pacyeT MacCOBOM 10U (MACCHI)
XUMHUYECKOT0 3JIeMEeHTa (COCTMHEHUS) B MOJIEKYJIe
(cmecn).

3. IIpakTudeckue 3aqaHus MO Ki1acCU(UKAIIAH,
HOMEHKJIATYpe U XUMUYECKUM (hopMynam
HEOPraHWYECKHX BEIIECTB Pa3IUUYHbBIX KJIACCOB.

4. ITpakTUyecKue 3a1aHus HA ONPEACICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBUCHUMOCTH BHJIa XUMUYCCKOU
CBSI3U M TUIIA KPUCTAJIMUECKON PEIIeTKH




Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

3.2 |Du3uKo-XUMHYECKHE YcTaHaBIMBaTh 3aBUCUMOCTh 1. Tect «OCOOEHHOCTH XUMHUYECKUX CBOMCTB OKCHIOB,
CBOMCTBa HEOPraHUYECKUX |(HU3UKO-XUMUUYECKUX CBOICTB KHCJIOT, OCHOBaHUM, aM(OTEPHBIX THAPOKCUIOB U
BEIIIECTB HEOPraHUYECKUX BEIIECTB OT COJICHY.

CTPOEHHUS aTOMOB M MOJIEKYJ, @ |2. 3aJaHus HA COCTABJICHUE YPABHEHUN XUMHUUECKUX

TAaK)K€ TUIA KPUCTAIUIMYECKON  |PEaKUMM C YYaCTUEM IMPOCTBIX U CI0KHBIX

pEeLIETKU HEOPTraHWYECKHUX BEIIECTB: OKCUJIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB,;
HEOPTraHMYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX
TUJIPOKCHUJIOB, HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTYyUCHHS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS
Ha CBOWCTBA U MOJIyYCHUE HEOPTAHUYECKUX BELIECTB.
4. JTabopaTtopHast pabota «CBOMCTBa METAJIJIOB U
HEMETaJIJIOB)

3.3 |IIpousBoacTBO OO0OCHOBBIBAThH 3HAYCHHUE U [IpakTHKO-OpUEHTUPOBAHHBIC 3aIaHUS 110 COCTABIICHUIO

HEOPraHMYECKUX BEIIECTB.
3HayeHUE U IPUMEHEHUE B
OBITY ¥ Ha MMPOU3BOJICTBE

IPUMEHECHHE HEOPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MPOX3BOJICTBEHHOMN
NEATeIIbHOCTH YEIOBEKA MX
(U3UKO-XUMHUYECKUMU
CBOMCTBaMH

XUMHUYECKUX PEAKLIUHI C Y4aCTUEM HEOPraHUYECKUX
BEIIECTB, UCIIOJIb3yEeMbIX JIS1 UX UICHTU(DUKAIINN U
MPOMBIIIIEHHBIX CIIOCOO0B MOTYYEHUS




Ne | Monyas / Pasgen / Tema Pe3yabTaT 00yyeHus THunbl OEHOYHBIX MEPONIPUATHI
4 |Pa3znexn 4. Ctpoenue n HccaenoBath cTpoeHue 1 KontposbHas padora
CBOIICTBA OPraHMYeCKNX |CBOMCTBA OPraHUYeCKHX «CTpoeHMe U CBOIICTBA OPraHNYECKUX BelIeCTBY
BelleCTB BellleCTB
4.1 |Knaccudukanus, crpoenue |KnaccupuuuponaTh 1. 3aganus Ha cocTaBiIeHUE HA3BAHUIM OPraHMYECKUX
¥ HOMEHKJIaTypa OpraHMYecKHue BEIIeCTBa B COEJIMHEHUH MO0 TPUBHAILHON WJIM MEXKTyHAPOHOM
OpraHMYeCKUX BEIECTB COOTBETCTBHMH C UX CTPOEHHUEM  |CUCTEMAaTHYE€CKON HOMEHKIIAaType
2. 3a1aHus HA COCTABJIEHUE MOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB
OTJEIbHBIX KJIACCOB
3. 3ajauu Ha onpeeneHue npocTeiei GopmyIbl
OpPraHUYEeCKONW MOJIEKYJIbI, UCXO/ U3 DJIEMEHTHOTO
coctana (B %)
4.2 |CpolicTBa OpraHM4ecKUX |YcTaHaBIMBATH 3aBUCUMOCTh 1. 3amaHus Ha COCTAaBIIEHUE YPaBHEHUM XUMUYECKUX

COeIMHEHNH

(U3UKO-XUMUYECKUX CBOMCTB
OpPTaHUYECKUX BEUIECTB OT
CTPOCHHS MOJICKYT

peakui ¢ ydyacTUEM OpraHMYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOECHUSI.

2. 3aaHus HA COCTABJIEHUE YPABHEHUM XUMHUYECKUX
peakiui, WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA C
Y4E€TOM MEXAHU3MOB MPOTEKAHUS TaHHBIX PEAKIUN U
T€HETUYECKOU CBA3U OPraHUYECKUX BELIECTB PA3HBIX
KJIACCOB

3. PacueTrHble 3a/1a4u 0 YPAaBHEHUSAM PEAKLIUMN C




Ne | Monyas / Pasgen / Tema Pe3yabTaT 00yyeHus THunbl OEHOYHBIX MEPONIPUATHI
y4acTHEM OPraHUYECKHX BEUIECTB.
4. JTabopaTtopHast pabota «Ilonyuenue sTuiieHa u
M3YYEHHUE €r0 CBOMCTBY»

4.3 |Opranuueckue BemiecTBa B |{OOOCHOBBIBATh 3HAYEHHUE U [TpakTuKO-OpUEHTHPOBAHHBIE 3aJaHUS IO COCTABICHUIO
KU3ZHEEATEIbHOCTH MPUMEHEHHE OPTaHUYECKUX XUMHUYECKUX PEAKIIUN ¢ y9aCTUEM OPTaHHUYECKUX
yesioBeka. [Ipon3BOJCTBO U (BEIIECTB B OBITOBOM U BEILIECTB, UCTIOJIb3YEMBIX JIJIsI UX UACHTU(DUKAIINY B
IPUMEHECHHE OPraHUYECKUX [TIPOU3BOJACTBEHHOM OBITY ¥ TIPOMBIIIJIEHHOCTH.

BEIIECTB B JESTEIHLHOCTH YeJIOBEeKa UX
IPOMBIIIJICHHOCTH (U3UKO-XUMUYECKUMU
CBOWCTBaMU
5 |(Pa3zgen 5. Kuneruueckue |HccienoBath paBHOBecHE U KonTpoabHasi paGora
U TePMOAUHAMUHYECKHE CKOPOCTh XUMHUYECKHUX «CKOpOCTh XMMHYECKOI peakliui 1 XUMHUYeCKOoe
3aKOHOMEPHOCTH peakuuii paBHOBecHe)
NPOTEKAHUS XUMHUYECKUX
peakumii

5.1 |Kunernueckue HccnenoBath BIuMsHUC 1. JJaGoparopHas paboTa Ha BBIOOD:

3aKOHOMEPHOCTH KOHLICHTPALIMY pearupyomux |— «OnpeaeneHue 3aBUCUMOCTA CKOPOCTU PEAKIUU OT

MNPOTEKAHUS] XUMHYECKHX
peakiuin

BEIIECTB U TEMIIEPATYPhI HA
CKOPOCTh XUMHUYECKUX PEAKIINI

KOHIOCHTPAIKWH pCarupyromunx BCIICCTB»,
— (<OHpeI[eJ'IeHI/Ie 3daBUCHUMOCTH CKOPOCTH PCaKIUU OT




Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

TEMIEPaTypb».

2. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/JaHUS
Ha aHanu3 (aKTOPOB, BIUAIOMINX HA U3BMEHEHHE
CKOpPOCTH XHUMHUYECKON PeaKkuu

5.2 |TepMmoauHamMu4ecKue UccnenoBath BIusHUE 1. 3agauu HA pacyeThl TEIUIOBLIX 3P(HEKTOB XUMUUYECKUX
3aKOHOMEPHOCTHU W3MEHEHUS KOHLEHTPaluu peaKInil U onpeieNIieHUe TUIA peakuu (10 TEIJI0OBOMY
NPOTEKAHUSA XUMUYECKUX  |BEILIECTB, PEAKIUU CPEbI U 3hDeKTy: IK30- U IHAOTEPMUYECKUE).
peakuuii. PaBHOBecue TeMIEepaTypbl Ha CMEIICHUE 2. ITpakTUKO-OpMEHTUPOBAHHBIC 3a/IaHUS HA
XUMHUYECKUX PEAKIINI XUMHUYECKOTO PaBHOBECHS npuMmeHenne npuHuuna Jle-Illatenbe nist HaxoXAEHUS

HaIpaBJICHUS CMEILICHUSI PABHOBECUSI XUMHYECKOU
peakiuy U aHaau3 (paKTopoB, BIAUSIONIUX HA CMEIICHHE
XUMHUYECKOTO PABHOBECHS.
3. JlabopatopHas padota «l3ydeHne BIUSHHS
paznuYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO
PaBHOBECHSD
6 [Pa3nea 6. lucnepcHble HccaenoBath JUcCnepCcHbIE KonTpoabHasi pabora no reme «JlucnepcHbie
CHCTEMBI CHCTEMbI CHCTEMbD»
6.1 |/lucnepcHble CUCTEMBI U Paznuuars uctuHHbBIE pacTBOPHL, |1. 3aga4u HA TPUTOTOBIEHUE PACTBOPOB.

(bakTOphl UX YCTOMYMBOCTH

KOJUTOMTHBIC PACTBOPHI U
rpyOOMCIIEPCHBIC CUCTEMBI Ha
OCHOBE XUMHUYECKOTO

2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIE 3aIaHUS HA
JUCTIEPCHBIE CUCTEMBI, HCTIOIb3YEMbI€ B OBITOBOM U
MPOU3BOJICTBEHHOM JAESATEIbHOCTH YEJIOBEKA.

10




Ne | Monyas / Pasgen / Tema Pe3yabTaT 00yyeHus THunbl OEHOYHBIX MEPONIPUATHI
AKCIIEPUMEHTA
6.2 |MccrnenoBanue CBOMCTB Uccnenoath Pusnko- JlaGopatopnas pabota (Ha BBIOOD):
JUCTIEPCHBIX CUCTEM XUMHUYECKHE CBOMCTBA — [IpuroToBiieHHE PACTBOPOB;
pa3IMYHBIX BUJOB JUCIIEPCHBIX |— McciienoBanue AUCTIEPCHBIX CUCTEM.
CUCTEM
7 HccaenoBathb cBoiicTBa
Paznen 7. KauecTBeHHBIE
OpPraHuYecKux u
peakuuu O0OHApYKeHUs
HEOPTraHNYeCKHUX BelleCTB €
OpPraHuYecKux u
HCI0JIb30BAHUEM
HEOPraHUYeCKUX BellecTB .
KauyeCTBEHHBIX peaKiuii
7.1 |OOHapyxeHue HccnenoBath kKauyeCTBEHHBIC 1. JJaGoparopHas paboTa (Ha BBIOOD):
HEOPraHMYECKUX KATUOHOB |peaKIMi HEOPTaHUYECKUX — Ananutnyeckue peakiuu katnoHos [-VI rpymnm;
Y aHMOHOB BEIIECTB — AHanuTHYECKHUE pPeaKIi aHUOHOB.
2. ITpakTuyeckue 3aaHusi Ha COCTABJICHNUE YPaBHEHUM
peakiuii o6HapykeHust KaTuoHoB [—VI rpynm u
AHUOHOB, B T.4. B MOJICKYJISIPHOW M HOHHOU (popmMax.
7.2 |O6HapyxeHHe HccnenoBath Ka4eCTBEHHBIE 1. JlabopaTtopHas pabota (Ha BEIOOD):

OpPraHNYCCKHX BCHICCTB
OTACJIBbHBIX KJIACCOB C
HCIIOJIb30BAHUECM

PCAKINH OPraHUYCCKUX
COGI[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

— KauecTBeHHbIE peakiuy Ha OTAEIbHbBIE KJIACChI
OpraHUYECKHUX BELIECTB;
— KauecTBeHHBIN aHANIN3 OPraHUYECKUX COCIUHEHHM O

11




Ne | Monyas / Pasgen / Tema Pe3yabTaT 00yyeHus THunbl OEHOYHBIX MEPONIPUATHI
KaueCTBEHHBIX PEaKIIMii (GYHKIMOHAIBHBIM IPyIIIaM.
2. IIpakTuueckue 3a1aHusl Ha COCTABICHUE
KauyeCTBEHHBIX PEaKINil OOHAPYKEHUsI OPraHUYECKUX
COCMHEHUN
Il | [IpodeccuonaiLHO-OPHEHTHPOBAHHOE CO/IepP:KaHMe (ColepKaHue MPUKJIATHOIO MOTYJINA)
8 |Pa3nmen 8. OueHuBaTh MOCJIAEACTBUA 3ammuTa Keica (¢ yueTom Oyayuiei

XuMus B ObITY M
NPOU3BOACTBEHHOM
AeATeJbHOCTH YeJIOBEKa

OBITOBOM M NPOM3BOJACTBEHHOM
JeITeJIbHOCTH YeJIOBeKAa C
MO3UIIMH IKOJOTrHYECKOM
0€30IMacHOCTH

npodeccuoHAIBHON AesITeJIbLHOCTH)

Xumus B ObITY U
POM3BOJICTBEHHOM
JESITETLHOCTH YeJIOBeKa

O1eHuBaTH MOCJIEACTBUS
OBITOBOM U MPOU3BOJICTBEHHOU
JIEATSIILHOCTH YeJIOBEKa C
IMO3UIINN DKOJIOTHUYECKOM
0e30MmacHOCTH

Keiic (c yueTom Oynyieit mpodeccuoHaabHON
JIeSITeIIbHOCTH )

Bo3MoOXHBIE TEMBI KEWCOB:

1. [ToTenyienne KIMMaTa ¥ BEHICBOOOKIEHNE Fa30BbIX
THUAPATOB CO JHA OKEaHA.

2. Bynyuue Marepuansl AJid aBua-, MallliHO- U
IPUOOPOCTPOCHHUS.

3. HoBble MaTepuanbl sl COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE PaCTUTEbHBIX IIPENapaToOB
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

9.1 (Pa3nen 9.1. UccaenoBanue |UHnTEpnpeTHPOBATH 3amura yueOHO-HCCI1e10BATEIbCKOr0 MPoeKTa (¢
U XUMHYECKUH aHAJIH3 XUMHYECKHeE NMPOoLecchl U yueToM Oyayuieii mpogecCHOHAIBLHOM 1€ TeIbHOCTH)
00beKTOB OHochepbl siBJIeHUs B Ouocgepe

9.1.1 |OcHoBsI J1abopaTOpHOU BrINOMHATH MOTHBIN ITUKIT 1. JJaboparopHas pabota «OCHOBBI 1Ta0OpaTOPHOI
IPAKTUKHU B AKCTIIEPUMEHTATILHOTO MPAKTUKN.
npodeccroHaIbHbIX UCCIIEIOBaHUA ¢ cOOMo/IeHreM |2, TUNOBBIE pacyeThl 10 TEMATHUKE IKCIIEPUMEHTA.
nabopatopusix npaBui 6e30macHoro ooparieHus|3. 3a1auu Ha BEIYUCICHUE CPEIHETO 3HAUCHUS
C BEIIIECTBAaMU Y JaOOPAaTOPHBIM |IKCIIEPUMEHTAJIBHBIX JAHHBIX, IIOTPEITHOCTH.
000py1I0BaHHEM 4. IIpencraBieHre pe3yabTaTOB YKCIIEPUMEHTA B
paznuuHoi hopme (Tabnmia, rpaduk, OTYET, TOKIA,
MIpE3EHTALINS ).
9.1.2 | Xumuueckuit ananus npo6 |MccienoBaTh XUMUYECKHMA 1. Tect «CBOMCTBA U COCTAaB BOJILIY.

BOJIBI

COCTaB Hp06 BOJBI

2. 3ananue «XUMUYECKUI COCTaB BOJIBI, TUIT BOJIBI U
CTIOCOOBI €€ MPUMEHEHHSD» (C UCTIOIB30BAHUEM
HOPMATHBHBIX IOKYMECHTOB).

3. [IpakTHKO-OpHUEHTUPOBAHHBIC TEOPETUICCKHIE 3/ TaHUS
Ha COCTaB BOJIbI M CITIOCOOBI BHIPAKCHHS KOHIICHTPALIUN 1
nepecueT KOHIEHTpaIui (C UCTIOIb30BaHUEM
HOPMAaTHBHBIX JTOKYMEHTOB).

4. JlabopaTopHas paboTa Ha BEIOOD:

— O4wrcTKa BOJBI OT 3arpsA3HEHUN;
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

— Onpenenenue pH BoJbl U €€ KUCIOTHOCTH;
— Onpenenenue KEeCTKOCTH BOJIbI U CIIOCOOBI €€
yCTpaHEHHUS

9.1.3

XUMHUYECKUN KOHTPOJIb
Ka4yecTBa MPOJTYKTOB
MMATAHUS

HccnenoBath XuMu4ecKkut
COCTaB MPOJAYKTOB MUTAHUS

1. Tect «Oprannyeckre 1 HEOPraHWUYECKUE BEILIECTBA,
BXO/JISAIIME B COCTAB MPOAYKTOB MUTAHUS.

2. IIpakTUKO-OpHUEHTHUPOBAHHBIE 33JJaHUS T10
KyJIMHAPHOW TeMaTHKE.

3. JIaboparopHas paboTa (Ha BBIOOD):

— O6HapyXeHre HUTPATOB B MPOJYKTAX MUTAHUS;

— WccnenoBanue mMpoyKTOB MUTAaHUSI HA HAJTUYKE
yIIeBOAOB (MyKa, TBOPOT, MOJIOKO, HOT'YPT) Ha HaJTMUHE
YTJIEBOJOB (Kpaxmal, IJII0K03a, caxapos3a)

9.14

XUMHUYECKUN aHAIIU3 TIPOO
TIOYBBI

HccnenoBaTh XUMHYECKUN
cocTaB Mpo0 MOYBHI

1. Tect mo TeMe «XUMHUUYECKHUI COCTAB HEOPTraHUYECKUX
U OPTaHUYECKUX yJIOOPECHUI».

2. 3aganmne «B3anmMocBsI3b COCTaBa MOYBBI, THUII IIOYBHI U
ec Ha3HAYCHUS».

3. JlabopatopHas pabota (Ha BBIOOD):

— O0HapyXxeHNe HEOPTaHNYECKHUX MTpUMecei B podax
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

MIOYBBI;
— Onpenenenne pH BogHOM
BBITSDKKHU MTOYBBI, €€ KUCIIOTHOCTHU U IIEJIOYHOCTH

9.1.5

UcciaenoBanme 00bEKTOB
ouocdepsl

HccnenoBate XUMUYECKUN
cocTaB 00BEKTOB OMochepbl Ha
puUMepe MPOTyKTOB MUTAHUS,
BOJIbI M TTIOYBHI

YueOHo-Kccie10BaTeNbCKUI MPOEKT B 00J1aCTH
UCCJIeI0BaHUs 00BEKTOB OHOChEpHI.

Bo3MOXHbIE TEMBI TPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIBbHOUM BOJIBI U
PEKOMEH/IAIMH 10 €€ UCIO0JIb30BaHMUIO.

2. UccnenoBanue pa3pyuiarouero AeCTBUs TPUPOTHOM
BOJIbl HA CTPOUTEIILHBIE MATEPUAIIBI.

3. CocTaBieHue MpoeKTa BETHUKA/OTopoia/caaa B
3aBUCUMOCTH OT COCTaBa MPOAHAIIM3UPOBAHHBIX MTOYB.
4. CocraBiieHre cOQTaHCUPOBAHHOTO MEHIO Ha JICHb
(Hemem0) B 3aBUCUMOCTH OT COJICPKAHUS XUMHUECKHUX
MaKpO ¥ MUKPORJIEMEHTOB B MPOJYKTaX MUTAHUS.

5. UccnenoBanye KkadyecTBa NUTHEBOM BOJBI.

6. MccrnenoBanre nmpoO BOJOIPOBOIHON BOJIBI Ha
MPEIMET YCTPAHCHUS )KECTKOCTH.

7. YcTpaHEHHUE )KECTKOCTH BOIBI B
CEIIbCKOXO3SIMCTBEHHOMN AEATEIbHOCTH
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

9.2 (Pa3znen 9.2. UccaenoBanue |UnTEpnipeTHpOBATH Y4eOHO-ucCIe10BATEIbCKUI MPOEKT (C y4eToM
U XUMHYECKHU aHAIN3 XHMHYECKHEe NMPOLecchl U Oyayiuei npogecCuoHAJIbHOM 1eATEeJIbHOCTH)
00beKTOB TexXHOChepbl sIBJICHUs B TexHOchepe
9.2.1 |OcHoBsI J1abopaTOpHOU BrINOMHATH MOTHBIN ITUKIT 1. JJaboparopHas pabota «OCHOBBI 1Ta0OpaTOPHOI
IPAKTUKHU B AKCTIIEPUMEHTATILHOTO MPAKTUKN.
npodeccroHaIbHbIX UCCIIeIOBaHUA ¢ coOMoieHneM |2, TUnoBbIe pacueThl 10 TEMATHUKE IKCIIEPUMEHTA.
nabopaTopusix npaBui 6e30macHoro ooparieHus|3. 3a1auu Ha BEIYUCICHUE CPEIHETO 3HAUCHUS
C BEIIIECTBAMU U JAOOPATOPHBIM |IKCIIEPUMEHTAJIBHBIX JAHHBIX, IOTPEITHOCTH.
o0opya0oBaHUEM 4. IlpencrarieHue pe3yabTaTOB IKCIIEPUMEHTA B
paznuuHoi hopme (Tabnmia, rpaduk, OTYET, TOKIA,
MIpE3EHTALINS ).
9.2.2 | Xumuueckuii ananus npo6 |MccienoBaTe XUMUYeCKU 1. 3agaum Ha ompeelIeHHE METANIOB, HEOPTAHUYECKUX

TEXHUYECKOU BOJBI

COCTaB Hp06 TEXHHUYECKOM BOJBI

AHUOHOB ¥ OPTraHUYECKUX BEIIECTB B TEXHUYECKON BOJIE
pa3HOro Ha3HAYCHUSI.

2. IIpakTHKO-OpUEHTUPOBAHHBIC TEOPETUICCKHE 3aJaHUS
Ha COCTaB BOJIbI M CITOCOOBI BRIpAKEHUST KOHIICHTpAIU U
nepecyeT KOHIIEHTPAINH (C HCTIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYSCKHHA COCTAB TEXHUYCCKOM BOJIBI,
THII BOJIBI 1 CITOCOOBI €€ MPUMEHEHUSD» (C
HCIIOJIb30BAaHMEM HOPMATHBHBIX TOKYMEHTOB).
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

4. JTabopaTtopHast pabota (Ha BEIOOD):

— OnpeneneHue XJIOPUI0B METOIOM TUTPOBAHUS B
TEXHUYECKOM BOJIC;

— OnpeneneHue KECTKOCTH TEXHUICCKON BOABI METOIOM
TUTPOBAHHUS

9.2.3

XUMHYECKUN KOHTPOJIb
Ka4ecTBa BO3/1yXa

HCCHG}IOB&TB COACPIKAHNC
YTJICKHUCIIOTO I'a3a B BO3AYyXC

1. Tect nmo TeMe «XUMHYECKUM COCTaB aTMOC(HEPHOTO
BO3/lyXa U BO3/lyXa paboueit 30HbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS Ha
XUMHUYECKHI aHaIN3 COCTaBa BO3yXa.

3. JlabopatopHas padota «OrmpezaeseHue coaepkanus
YTJIEKUCIIOT0 Ta3a B BO3AYyXeE

MOMEUIEHHUS 3KCIIPECC-METOIOM
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Monyas / Pazgen / Tema

Pe3yabTaT 00yyeHus

THunbl OEHOYHBIX MEPONIPUATHI

9.2.4

XUMHUYECKUN aHAJIU3 TTPO0
MAaTEPHUAIOB CTPOUTEIBHO-
pecTaBpallMOHHON
NesITeILHOCTU U IU3aiiHa

UccnenoBath npoOsI
MaTEPUAIIOB CTPOUTEIBHO-
peCTaBpalluOHHOMU JIEATEIBHOCTH
U Ju3aiiHa

1. [IpakTHKO-OpUEHTUPOBAHHBIC 3aqaHUS TI0
XUMHUYECKOMY aHAJIU3y Mpo0 MaTepragoB CTPOUTEIHHO-
pEeCTaBpallMOHHOM JIESATEIIbHOCTH U JU3aiHA.

2. JJaGopatopHas padota (Ha BbIOOD):

— U3roroBienue kpacok (mog0op MUrMeHTOB U
CBSI3BIBAIOIIIMX BEIIECTB);

— HNccnenoBanre CBOMCTB BSKYIIUX BEIIECTB Ha
puMepe TUIca

9.2.5

UcciaenoBanme 00bEKTOB
TeXHOC(hephI

HccnenoBaTh XUMHUYECKUN
COCTaB 00BEKTOB TEXHOC(HEPHI
Ha NMPUMEPE TEXHUYECKON BOJIbI
¥ MaTepHUaIoB CTPOUTEIBHO-
pecTaBpallMOHHON AEATEIbHOCTH
U Tu3aiiHa

YueOHo-HcCie10BaTeNbCKHUM MPOEKT B 00JIaCTH
UCCIIEIOBAaHUS O0OBEKTOB TEXHOC(EPHI.

Bo3MoHbIE TEMBI TPOEKTOB:

1. KoHTposb KauecTBa TEXHUUECKON BOJIbI Pa3HBIX BUJIOB
B cooTBeTCTBUH ¢ MeToaukamu 1mo I'OCT.

2. Co3gaHue 1eKOpaTUBHOM MITYKAaTypPKHU.

3. IIurMeHTHl B U3JICIUSIX U3 CTEKIIA.

4. NccnenoBanue pa3pyuiaroiero JeicTBUs BOJIbI Ha
CTPOUTEIbHBIC MaTEPUATIBI.

5. O1ieHKa cOCTOSIHMS BO3/lyXa paboyeil 30HbI
crieliaaucTa (TeXHOJI0ora, CTPOUTENS U T.1., C yUETOM
obnactu mpodeCcCHOHAILHON JISITEIbHOCTH) B
COOTBETCTBUU C HOPMATUBHBIMU TOKYMEHTaMHU
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2. OueHoYHbIE CPEACTBA MO IUCHUILVINHE «XUMMD»

2.1. OuneHouyHble CpeACTBA TEKYylIer0o KOHTPOJS MO JUCHUIUINHE
«XUMHUA»

Texymuii  KOHTPOJb PE3yJNbTaTOB OOYYEHUS MOXKHO OCYIIECTBIATH
pPa3IMYHBIMKA METOJaMU U C TOMOIIBIO PA3IUYHBIX OLEHOYHBIX cpeAcTB. [lo
JTUCHUIUIMHE «XHMHS» B Kaue€CTBE CPEJICTB TEKYIIETO KOHTPOJISI MPUMEHSIOTCS
BOIIPOCHI JIJIs OPraHU3aIMi YCTHOTO U MUCbMEHHOTO OMPOCca, CUCTEMBI 3a/IaHUI B
TECTOBOM (popMe, 3a/1aud M yNPaKHEHUsI, TPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHuUs
(TeopeTuueckue, pacueTHbIE, CUTYallMOHHBIC), JTabopaTOpHbIe pabOThl U Apyrue
OIICHOYHBIE MeponpusiTus. Hrke mpuBeeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucremsbl 3a1aHU B TeCTOBOI popme

Cucrema 3amaHuii B TecTOoBOM (opMe — 3TO coAepKaTelbHas CHCTEMA,
OXBaThIBAIOIAsl B3aMMOCBSI3aHHBIE AJIEMEHTHI 3HaHUM. B oTiuume OoT TeCTOB, B
CHUCTEMaX 3aJIaHii BEPOATHOCTh MPABWILHOTO OTBETA Ha MOCIIEIYIONIEE 3aaHue
MOKET 3aBUCETh OT BEPOSITHOCTH MTPABUIBHOIO OTBETA HA MPEABIYIINE 3aIaHU.

Jlns Toro 4TtoOBI Ha OJHOM COJEPKATEILHOM MaTepuaje MOXKHO ObLIO
COCTaBUTh HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3aJaHuii B
TecToBOi (popme. Eciii ecTh KOMITBIOTEPHBIE TPOTPAMMBI T€HEPAIIMH TECTOB, TO B
IpOrpaMMy CO3/JaHHs TecTa BBOAUTCS 0a3a, BKIIOYAOIIAsl B ceOsl mapajuiesbHbIe
[0 COJIEPNKAHUIO W TPYAHOCTH BApUAHTBl OJHOTO M TOrO K€ 3aJaHus. IJTO
O3HAYaeT, 4YTO NpPOBEpPKa 3HAHMS TPU3HAKOB, CBOWCTB, COCTaBa, (YHKIUH
OJTHOTUIHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OAHOTO U TOTO Ke
3aJlaHHs, MEHSAIOIIETO B CBOEM TEKCTE TOJBKO HAa3BaHHME ITHUX OOBEKTOB. DTH
3aJlaHus Ha3bIBAIOT (PACETHBIMH, T.€. UMEIOIMMU MTEPEMEHHBIEC SJIEMEHTHI.

[IpuBenem mpumep cUCTEMBbl 3aJaHUN B TECTOBOW (opme, BKIIOUYAIOIICH
dacernpie 3a1anus (haceThl B 3aJJaHUH 3aKITIOUCHBI B (PUTYpHBIE CKOOKH).

HaszBanue temsl Tema 1.1 «CtpoeHre aTOMOB XUMUYECKHUX
AJIEMEHTOB U MPUPOIA XUMHUECKOMN CBS3M

PesynpraT oOyuenust | CocTaBisaTh XuMuueckue (GOpMyIbl COSTUHEHUN
B COOTBETCTBHUM CO CTEIIEHBIO  OKHUCIICHUS
XUMHYECKHUX DJIEMEHTOB, UCXOS U3 BAJICHTHOCTHU
Y 3JIEKTPOOTPULIATEIBHOCTH

OO0111e KOMITETEHIINU OK 01
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Bri0epure oaMH NpaBUIbLHBIH OTBET:

1. Atombl C 1 S1 UMEIOT OIMHAKOBOE YUCIIO:

A) HEUTPOHOB B sAJIpe

b) sHepreTuueckux ypoBHen

B) s1exkTpoHOB Ha BHEITHEM SHEPIEeTUYECKOM YPOBHE

I') anexkTpoHOB

2. B pany xumnueckux snemeHToB Li—Be—B—C meraminueckue cBoiicTpa:

A) ycunuBaroTcs

b) ocnaGesarot

B) He mensitoTcs

I') u3MeHsI0TCS MepUOINIECKU

3. K s-351emMmeHTamM OTHOCHUTCSL:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenuHeHUs: aTOMOB 11071 HOMepoMm 11 u 17 oGpasyercs BemecTBo
C XUMHUYECKOM CBS3bIO:

A) noHHOM

b) koBasieHTHOM MOJspHON

B) xoBasieHTHOW HENOJISPHOM

I') metannuueckoi

5. {KONMMYECTBO OJIEKTPOHOB B AaTOME; KOJMYECTBO HHEPreTUUYECKUX
YPOBHEH; KOJUYECTBO HJIEKTPOHOB Ha MOCIEIHEM 3HEPreTUYECKOM YPOBHE;
KOJIMYECTBO MTPOTOHOB B SIZIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoa

b) HoMepy rpymniib

B) nopsiakoBomy HOMEPY

6.{xnopuay 6apus, aMazy, aMMHAKy, CEPHOUN KUCIIOTE } COOTBETCTBYET

A) MOHHAsA XUMHYECKas CBA3b

b) koBaneHTHas nonsipHas XMMHUYECKast CBS3b

B) koBaneHTHas HeNOJIApHAsE XUMHUYECKast CBS3b

7. {cBsi3b, 00pa3oBaHHAS 32 CYET 0OPa30BaHUS OOUIUX IEKTPOHHBIX TMap;
CBsI3b, O0Opa30BaHHAas 3a cueT 0000IIECTBICHNS BAICHTHBIX AJIEKTPOHOB; CBSI3b,
o0pa3oBaHHas 3a CUET AIEKTPOCTATUUECKUX CUJT IPUTSIKEHUS } Ha3bIBACTCA

A) noHHom

b) metannuyeckoii

B) koBanenTHoi
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8. {B mopsiiKe BO3pACTaHUS METAJUTMYECKUX CBOUCTB; B MOPSIKE YOBIBAHUS
pazauyca aTOMOB; B MOPSIJIKE BO3pACTaHUSI KUCIOTHBIX CBOMCTB JIETyUUX
BOJIOPOJIHBIX COETMHEHUM } 3JIEMEHTHI PACIIOI0KEHBI B PSY

A)K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxeHuil BepHo 115 aeMeHToB { VA rpynmnsl , [VA rpynmnsl,
[A rpynmebr}

A) obmias hopmyiia aeTydero BoAopoaHoro coenqunenus RH4

b) He 06pa3yroT neTy4rx BOJOPOIHBIX COCTMHEHUN

B) 1o 3aBepiiieHust SHEPTETUUECKOTO YPOBHS HE XBAaTAa€T TPEX AIEKTPOHOB

10. Cpenu Bermiects, ykazanubix B psaay {NHs, Oz, HCI, SO,; CaO, HNOS3,
Cl2, CO2; H2S04, HI, CuCI2, CH4, NH3} konu4ecTBO COSMHEHHMI C
KOBAJICHTHOM TMOJISIPHOM CBSA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XuMuyeckas cBsI3b B MOJIEKYJIaX {030HA U XJIOPUJA KaJbIUs; CEPHOM
KHCJIOTHI ¥ XJIOpUJIa aMMOHUST; CEPHOM KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJICHTHAs MOJSIpPHAs U HOHHAs

b) koBanieHTHas MoysipHasi U KOBAJIEHTHAsI HEMOJISIpHAs

B) koBaneHTHas HENOJIIpHAS U MOHHAs

Kak BUAHO W3 MpUBENEHHOTO MpUMepa, Kaxaoe (paceTHoe 3agaHre MOXKET
ObITh TPE0oOpa30BaHO B HECKOJBKO PA3JIMYHBIX BAaPUAHTOB OJHOTO 3aJaHUsA
TECTOBOM cucTemMbl. [lpu opraHuzanuu aBTOMATU3UPOBAHHOTO TEKYIIETO
KOHTPOJISL TOSBISIETCS BO3MOXXHOCTh TEHEpaluuu OOJBIIOTO  KOJIWYECTBA
BapUMAHTOB TeCTa, MPU OTOM 3aJaHusl, ToidydyeHHble u3 (¢dacera, OyayT
MapasuieNibHbI 110 COAEPKAHUIO U TPYIHOCTH.

2.1.2. lIpakTHYecKHe 3aJaHUA U 3a1a4H

[IpakTyeckue 3aJaHusi M 3aJadd, 4YacTO MCIOJIb3yEMble B KadyecTBE
TUIAKTHYECKUX CPEACTB B €CTECTBEHHOHAYYHBIX IMCIUIUIMHAX, TAaKKE€ MOTYT
ObITh (paceTHhIMU. BO3MOXXHO TpUMEHEHWE 3a7a4 C BapHMaHTaMH OTBETa IS
yI00CTBa OpraHU3aINA aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTryeckue 3aaHus U 3aJ]a4d IPEACTABIEHBI B pa3Jienax:

1. OcHOBBI CTPOEHHUsI BelIeCTBA — 33J1a4d HA COCTABJIECHHUE XUMHUYECKHX
dbopMyI IBYXaTOMHBIX COEIMHEHUH (OKCUIOB, CYIb(PUAOB, TUAPUJIOB U T.IL.).

2. XuMH4YecKue peakinu

2.1. 3agaum Ha COCTaBIICHUE YPABHEHHUUN PEaKUUi: COEAUHEHUS, 3aMELICHHUS,

pasyiokeHus, oOMEeHa M pPEaKUUid C y4yaCTUEM KOMIUIEKCHBIX COEAMHEHUU (Ha
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npuMepe TUIPOKCOKOMILUIEKCOB  aJlOMUHUS M IIMHKA); OKUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEAKUHM ¢ UCIOJB30BAHHEM METO/Aa AJIECKTPOHHOTO
OamaHca; ¢  yyacTUeM  KOMIUIEKCHBIX  CO€AMHEHUW  (HA  mpumepe
TUAPOKCOKOMIUJIEKCOB ITUHKA U aJTFOMUHUS).

2.2. 3ajpadn Ha pacyeT KOJIUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMHU
COCIMHEHHUs, MAacCOBOM WM OOBEMHOM JOJMM BBIXOJIa MPOAYKTA PEaKINU
COCMHEHUS OT TEOPETUYECKH BO3MOXKHOI0; OOBEMHBIX OTHOIIEHUNU Ta30B;
KOJIMYECTBEHHBIX XapPAaKTEPUCTUK HCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIUU;
Macchl (00beM, KOJIMYECTBO BEUIECTBA) MPOAYKTa PEAKLUHUH, €CIU OJHO W3
BEUIECTB JaHO B BHJAE pacTBOpa C OMNpPEAENIEHHON MaccoBOW Joiiei
PacTBOPEHHOI'O BEIECTBA.

2.3. 3ajmaHusi Ha COCTABJICHUE MOJEKYJSIPHBIX W MOHHBIX pEaKIui ¢
y4acTHEM OKCHUJIOB, KHCJIOT, OCHOBAaHUU U COJIEH, MOHHBIX PEaKIMil TUIpoin3a
CoJied, yCTaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEIbI.

3. CTpoeHue U CBOMCTBAa HEOPrAaHNYECKMX BeleCTB

3.1 3amaum Ha pacyeT MaccOBOM J0JM (MAacchl) XMMHUYECKOTO 3JIeMEHTa
(coenuHeHUs) B MOJIEKYJIE (CMecH).

3.2. [Ilpaktuueckue 3afaHusi TO KJIacCHU(PUKALUMU, HOMEHKIAType U
XUMHYECKUM (HOpMYyJIaM HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

3.3. IlpakTuueckue 3aJaHHsl Ha OIPEAEICHHE XHUMHUYECKOW aKTHUBHOCTH
BEIIECTB B 3aBUCUMOCTH BHJA XMMHYECKOM CBSI3M U THUIA KPUCTAJUIMYECKOUN
PELIETKH.

3.4. 3a1aHus Ha COCTaBJICHUE YPABHEHUM XMUMHUYECKUX PEAKIIUM C yYacTUEM
IPOCTHIX U CJI0KHBIX HEOPTAHUYECKUX BEIIECTB: OKCUAOB METAJUIOB, HEMETAJIJIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPTAHUUECKUX KUCIIOT, OCHOBAaHUN 1 aM(OTEPHBIX
TUAPOKCUAOB, HEOPraHUYECKUX COJIEH, XapaKTepHU3YIOLIMX HUX CBOWCTBA U
CIIOCOOBI MOTYYESHUS.

4. CTpoeHue 1 CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHusi Ha COCTaBJICHME HA3BaHUN OPraHUYECKUX COCAUHEHHUH IIO0
TPUBHUAIBHOU WJIM MEXYHAPOAHON CUCTEMATHYECKON HOMEHKIIATYPE;

4.2. 3agaHus Ha COCTAaBJIEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX
(dbopMyIT OpraHUYECKUX BEIIECTB OTICITBHBIX KJIACCOB.

4.3. 3amaum Ha oOmpeleNeHUE MpocTeimer (GopMylbl OpraHUYecKOu
MOJIEKYJIbI, UCXOJIs U3 DJIEMEHTHOT0 cocTara (B %).

4.5. 3aaHus Ha COCTaBJICHUE YPAaBHEHUI XMMHUECKUX PEAKIIUH C y4yacTHUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABa U CTPOCHHUSI.

4.6. 3amaHuss Ha COCTAaBIICHHME YPAaBHCHHN XHMHUYECKUX PEAKIIMH,
WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA C YYETOM MEXaHHM3MOB IMPOTEKAHUS

JaHHBIX peaKHI/Iﬁ U TEeHETUUYECKON CBS3U OpPraHn4CcCKUX BCHICCTB Pa3HbIX
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KJIaCCOB.

4.7. PacueTHble 3a1a4M IO YPABHEHUAM PEAKIMM C YYaCTUEM OPTaHUYECKUX
BEILIECTB.

5. KuHeTn4yeckue ¥ TePMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECKUX peakuui

5.1 IIpakTrueckue 3amaHusl HAa OLCHKY M3MEHEHHsI CKOPOCTH XMMHUYECKOMN
pEaKIMy M HaIpPaBJIEHUS CMEUICHUS PAaBHOBECHS C UCIIOJIB30BAHHEM IPUHLMIIA
Jle-IllaTense.

5.2 3amaum Ha pacyeTbl TEIUIOBBIX 3(P(HEKTOB XUMHYECKUX peaKIuil u
ompejieNieHre  Tuma  peakuuu (Mo TemioBoMy  3ddexTy: 3K30- WU
SHAOTEPMUYECKUE).

6. IlucnepcHbie CUCTEMBI

6.1. 3ajaun Ha TPUTOTOBJIEHUE PACTBOPOB.

7. KadecTBeHHble peakuuu OOHAPY:KEHUSI OpPraHHYeCKHX H
HEOPraHMYeCKUX BellecTB

7.1. IlpakTuyeckue 3alaHUsl HAa COCTABJICHHUE YpPAaBHEHUW pEaKLH
oOHapyxeHus KatuoHoB [-VI rpynm v aHMOHOB, B T.4. B MOJIEKYJISAPHON U
MOHHOU opmax.

7.2. llpakThyeckue 3aJaHHs Ha COCTABJICHHE Ka4eCTBEHHBIX pEaKLUi
OoOHapy>KeHUS OPraHUYECKUX COCTMHEHHM.

9.1. UccaenoBaHue 1 XUMHUYECKH aHAIN3 00beKTOB Onochepbl

1. TunoBble pacyeThl IO TEMATHUKE SKCIIEPUMEHTA.

2. 3agayM HAa BBIYUCICHUE CPEIHETO 3HAYEHHS SKCIEPUMEHTAIBbHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3agaHue «XHMMHYECKMH COCTaB BOJbBI, THUI BOJBI H CIIOCOOBI €€
IPUMEHEHHS» (C UCTIOJIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

4. 3ananue «B3auMoCBA3b cOCTaBa MOYBBI, THII IOYBBI U €€ HA3HAYEHUS».

9.2. UcciienoBanne 1 XMMUYECKHH aHATIN3 00bEKTOB TeXHOcepbl

1. TunoBele pacyeTsl 10 TEMATHKE SKCIIEPUMEHTA.

2. 3amauuM Ha BBIYMCIEHUE CPEAHETO 3HAYECHMS SKCIEPHUMEHTAJIbHBIX
JAHHBIX, IIOrPEIIHOCTH.

3. 3amaum Ha OIpEAEIEHHE METAJUIOB, HEOPraHWYECKUX aHUOHOB U
OpPraHWYECKUX BEIIECTB B TEXHUYECKOM BOJIE PA3HOTO HA3HAYCHMUS.

4. 3agaane «XMMHYECKHUHM COCTaB TEXHUYECKOM BOIBI, THIT BOJBLI M CIIOCOOBI
€€ IPUMEHEHM» (C UCTII0JIBb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 M0 pasHBIM TeMaM AHCUHUIITHHBI

I. C BappanTamMmu 0TBETOB
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1. B peakiuto, TepMoXuMuieckoe ypaBHeHue koropoit S + Oz = SO + 297
k[, BcTynuna cepa maccoi 1 r. KosnuecTBo TemnoTsl, BbIAEAUBLIEECS IPU
ATOM, PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxuTe COJb, BOJHBIN pACTBOP KOTOPOW UMEET ILIEIOYHYIO CPENY

A) cynbdar kanus

b) xnopun amomuHus

B) kapOonat kanus

3. Onpenenure Ha3BaHWE BEIIECTBA, IJIaBHAsl 1M KOTOPOTO COCTOUT W3
YEThIPEX aTOMOB YTJIEPOJIa, COACPKUT KaPOOKCUIILHYIO TPYIIY U OJIHY JIBOMHYIO
CBSI3b, & TAKXKE PaJIUKaIbl METHII U OTUJL.

A) 3-MeTmin-3-3Tun0yTeH-3-0Bast KUCI0Ta

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

B) 2-metun-3-a3tunlyreH-3-oBasi KHCJIOTa

daceTHbIE 32124

4. CoctaBbTe XuMUUYecKre GOPMYIIbl IByXaTOMHBIX COSAMHEHUM: {CUIIUIINT
Kanmblust, Tuapun Oapus, cynabdua sxemesa (III), okcum azora (II), oxcupg
amomunus, xjaopun xenesa (I1), aurpun 6apus, oxcua prytu (1), okcua cypbMbl
(V); oxkcun menu (1), xmopun pryru (I1), HUTpUA Kanus, CUIALKA MarHuUs, THAPUT
amroMunus, cynbdun ceunma (I1), 6pomun nmnaka, oxcun yriaepoaa (II), okcun
xJsiopa (V); nutpun Hatpus, nogun meau (I), okenn xpoma (II), okcup azora (V),
rugpua Hatpusa, xiuopuna xpoma (III), oxcua kamusa, oxcupa Mbimbsika (IID),
Cynb(uI ITUHKA } .

5. Ilpu B3aumopeiicteum {40; 20; 35} r cmecu {cepebpa W IIMHKA; [TUHKA H
MEJIM; MEIU U JKeJie3a} C CONSTHOM KHUCIIOTOM BhIACIMIOCH {6,72; 2,24; 5,6} 11 raza
(r.y.). Onpenenure MaccoByto 100 (B %) {IIMHKA; MEeIH; J)KeJie3a} B CMECH.

6.YpaBHSITE OKMCIUTEIbHO-BOCCTAHOBUTEIILHYIO PEAKIIUIO

{MnOz + H,SO4 = MnSO4 + O, + H,0;

Zn + Ko,Cr,O7 + H,SO4 = ZnS0O4 + CI’z(SO4)3 + Ky,SO4 + H,0;

KCIO; + S = KCI + SO3} mMeTromoM aJIeKTpOHHOTO OajlaHca; ONpeIaeiuTe
OKHCITUTENb U BOCCTAHOBUTEb.

7. Omnpenenute MOJCKYIAPHYIO (OPMYITy YIJIEBOIOPOIA, COACPKAIIETO
{80%; 85,7%; 75%} yranepona. OTHOCUTENbHAs MUIOTHOCTH MAapOB BEIIECTBA IO
{Bomopony; Bo3ayXy; Kuciopoay} paBsaa {15; 1,931; 0,5}.

A) CsHs

Bb) CaHe

B) CH4
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BonpocureabsHsie pOpMyJIHPOBKU:

8. Kakasa macca yKCycHOW KHUCIOTHI MOTpeOyeTcs AJis CUHTE3a 3TUJlaleTaTa
maccoir 140,8 r. Beixon sdupa npumute paBHbiIM 80% OT TeopeTHUECKHU
BO3MOJKHOTO.

9. Kakum peakTMBOM MOXHO OTJIMYUTH TIUILIEPUH OT IIHOKO3b1? COCTaBbTE
ypaBHEHHE KAUY€CTBEHHOW PEaKIMU JJi1 OOHApYyKEHUS MHOTOATOMHBIX CIUPTOB
Ha NpUMepe IrIulepruHa.

10. C moMoIIpi0 Kakoro peakTuBa MOKHO pacro3HaTh rajoreHua-uonsl (Cl-
, Br-, 1-)? CocrtaBbTe ypaBHEHHUs Ka4e€CTBEHHBIX pPEaKIUii B MOJCKYISIPHOU H
MOHHOM (hopmax. YKaKUTe MPU3HAKU pPEeaKIUi.

3agaun, Kak M Jpyrue JUJAaKTAYECKUE 3aJlaHusl, MOTYT BBINOJHATH
oOy4Jamllylo W KOHTpoJHUpymouyl ¢yHKuMd. Pernienwe 3agad  MOXKeT
OCYILIECTBIIATHCA Ha PA3JIMUYHBIX TUMAX U dTarax 3aHATHH.

2.1.3. IIpaKkTUKO-OPMEHTUPOBAHHbIE 32/IAHMS

[IpakTUKO-OpUEHTUPOBAHHBIE 3adaHusl (KaK TEOpPEeTHYECKue, TaKk U
pacyeTHbIC), HAMpaBJICHbl HAa pa3BUTHE PE3YJIbTATOB OOYYECHHS OCHOBHOTO
monynst (pazmenbl: «OCHOBBI CTpoeHUsi BemiecTBa», «CTpoeHHWe M CBOICTBa
HEOpraHWYEeCKUX /  OpraHUYECKUX  BEIIECTBY, «Kunetnueckue
TEPMOJANHAMUYECKUE 3aKOHOMEPHOCTU MPOTEKaHUA XHUMHUYECKUX pPEaKLIUii»,
«/lucniepcHbple CHUCTEMBI») M BBISIBIEHHE XUMHUYECKOW CYIIHOCTH OOBEKTOB
OPUPOJBI, MPOU3BOACTBA M OBITa, C KOTOPHIMU YEJIOBEK B3aHMMOJICUCTBYET B
nporecce MPaKTUYECKOM NesITeNTbHOCTH (MPUKIIATHON MOIYJIb).

[IpakTUKO-OpHUEHTUPOBAHHbBIE  3aJaHUA  MOXHO  ONpPEAENIUTh  Kak
NeJarornyecku rnepepadoTaHHbIi GparMeHT NMpodheCCHOHABHOW AeATEeIbHOCTH
cnermanucta. OHU pa3pabaTbiBalOTCS IS TPOBEPKHM 3HAHUW W yMEHUH
oOy4Jaromuxcs JNeUCTBOBATh B MPAKTHUECKUX, HETUIHYHBIX, SKCTPEMAJIbHBIX U
apyrux curyauusx. llpy uW3ydyeHUM [UCUMIUIMHBI «XHMHS» TPAKTUKO-
OpUEHTUPOBAHHBIC 3aJaHUS TPUMEHSIOTCS JUIsI  aKTUBU3AIMH  y4eOHO-
MO3HABATEIILHON JEATEIPHOCTH OOYYAIOMIMXCSA IYTEM «IOTPYXCHHUS» UX B
MpoOJIeMbl XMUMHYECKUX HCCIIEIOBAaHHWM, BO3HUKABIINX B HCTOPUU Pa3BUTHUSA
HayKH, WM UMEIIINX NPAKTUYECKOE 3HAUCHUE JJIS1 YETIOBEKA.

[IpuBenem mnpumepsl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO pazaenam
«CTpoeHue M CBOWCTBAa HEOPraHUYECKUX BemecTtBy», «CTpoeHue U CBOWCTBA
OPraHUYEeCKUX BELIECTBY.

1. KapOokcurepanus

HaszBanue tembl Tema 3.3. «[Ipou3BOACTBO HEOPraHUYECKUX
BEILECTB. 3JHAUYCHHUE U MPUMEHEHNE B ObITY U Ha
IIPOU3BOACTBE
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Pe3ynpraT 00yueHus

OO0oCHOBBIBaTh  3HAYEHHME W  NPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJNOBEKA HX
(U3UKO-XMMUYECKUMHU CBOWCTBAMMU

OO01Me KOMITETEHIINHU

OK 01, OK 02

A 3HaKOMO JIM BaM IMOHATHE «KapOokcuTepanus»? B TepaneBTHUECKHX

LENIX HUCIOJB3YIOT razoo0pasHoe BemecTtBo. Ilo 310l nmpuumHe non0OHYIO

MCTOAUKY HA3BIBAKOT «T'Ad30BbIMU YKOJIAMWY. OTta MCTOAUKA HCIIOJIB3YCTCA IJIA

JIeUCHUs CCpACYHO-COCYAUCTBIX 3360HCB3,HHI>1, ITOBBIIICHUA 3JIACTUYHOCTU KOXH.

IloBbIICHME COACpIKAaHUA OTOTO0 Ta3a B KpPOBH TOBOPHUT O HEKAYEeCTBCHHOU

(I)YHKI_[I/II/I KpOBHU. Camoe YAUBUTCIIBHOC, YTO OHO UCIIOJIB3YCTCA B TBépI[OM BUAC B

HPIIIIGBOﬁ IMPOMBIIIJICHHOCTH JIdI XpAaHCHHA MW IICPCBO3KH IIPOAYKTOB: pLI6BI,

MsIca, MOPOYKEHOTO.
3aganue

Bri0epuTte o1MH NpaBUJIbLHBIH OTBET:

1. O xakoM BeniecTBe UAET peub?

A) yrJIeKUCHBIN Ta3

b) xkucnopon
B) ammuax

2. Kakumn XuMUYECKUMU CBOMCTBAMHU 00JIaJaeT 3TO BEIIECTBO?

A) KUCTTOTHBIMHU
b) ocHOBHBIMHU
B) amdoTepubiMu

3. C yeM MOKET BCTYIaTh BO B3aUMOACHCTBHUE?

A) ¢ BO/IOM, OCHOBHBIMHM OKCHJIaMU, I11€JI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bog0i1, KUCIOTHBIMU OKCUIAMH, II€JI0UYaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bog0i#1, KUCIOTHBIMU OKCUIAMH, KUCJIOTAMHU, HEKOTOPBHIMH COJISIMU

4. C mOMOIIBI0 KAKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOi1 BOsBI

B) u3BecTkoBO# BOJIBI

5. HpI/IBeI[I/ITe (baKTBI, KOTOPBIC AOKA3bIBAKOT OTPHUIATCIIBHOC BIIMAHHUC 3TOI'O

rasa Ha )KGJ'Iy,[[O‘—IHO-KPIHI@‘-IHBIﬁ TPaKT YCJI0BCKaA.

2. IloBapeHnHas1 coib

HaszBanue teMbl

Tema 3.3. «[Ipou3BOACTBO HEOPraHUYECKUX
BEILECTB. 3HAYCHHUE U MPUMEHEHNE B ObITY U Ha
IPOU3BOJICTBE
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Pesynbrat 0Oyuenusi | OOOCHOBBIBATH  3HAYEHHWE U NPUMEHEHHE
HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJCTBEHHON [EITEILHOCTH YEJIOBEKa HUX
(UBUKO-XUMUYECKIUMU CBOUCTBAMU

OO0mmue KOMIIETSHITUN OK 01, OK 02

W3BecTtHO, 4uTO B Mupe no0ObiBaerca mnpuMmepHo 100 MHIUIMOHOB TOHH
IOBAapEHHOM coiu B roja. Ha muiieBble HYXIbl PacXxoAyeTcs OKOJO OJHOMN
YETBEPTOM YaCTH 3TOro KonndecTBa. Kyna ke nuaer octanbHas Coib?

[loBapeHHast coyb COBEpUIEHHO HEOOXOAMMAa MPU MPOU3BOJCTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA MCHOJB3YETCd B METALNTyPruyeckol oTpaciu
OPOMBIIIEHHOCTH, MpU 00pabOTKE MEXOB M pa3IUYHBIX KOX, B MpoIlecce
OPUTOTOBJIEHUS MbUIA, HIET [JJs [OJY4YEHUS KaJblMHHUPOBAHHOM COJBI,
npuMeHsieTcs: B MmeauiHe. OCHOBHOM MOTpeOUTENb COJIM — XUMHUYECKasi OTpacib
IPOMBIIIEHHOCTH. B 3T0il 0051acTH MCHONB3YyeTCs HE TOJNBKO cama COJib, HO |
AJIEMEHTHI, COCTABJIAIOIINE €€. B mponecce 3JeKTpoian3a €€ pacTBopa MOJy4daroT
XJIOp, BOOpOA U efnkuil HaTp. M3 pacTBopa €IKOro HaTpa MOJIYy4YarT TBEPAYIO
m1es104b — KaycTuk. CoeuHsst BOAOPO C XJIOPOM, MOIYUYatOT COJIIHYIO KUCIIOTY.

3anaHue: cocTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeAKIMM.

3. AueruiieH

Ha3Banue Tembl Tema 3.3. «[Ipon3BoICTBO HEOPraHUYECKUX
BEIIECTB. 3HaUEHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJCTBE

Pesynbrar oOyuenuss | OOOCHOBBIBaTh  3HAYCHHWE U IPUMEHCHHE
HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOH U
IIPOU3BOJCTBEHHOM JIESITEIBHOCTH YEJIOBEKa X
(U3UKO-XUMUYECKUMHU CBOWCTBAMHU

OO1me KOMIIETEHITUN OK 01, OK 02

OmHuM ©3 caMbIX pacHpoOCTPaHEHHBIX CHOCOOOB CBApKH IUIABJICHUEM
SBJISIETCS. Ta30Bas CBapKa, KOTOpas MPOM3BOJAUTCA C OOpa30BaHUEM Ta30BOTO
IJIaMEHU B KaHalax cBapodHod ropenku. OOpa3oBaHHWE Ta30CBAPOYHOTO
IJJaMEHH HEBO3MOXKHO O€3 raza anerusaeHa. TeXHUYEeCKU alleTHICH MOJIYy4yaroT
13 KapOuaa Kajblusl.

3aganue

1. O0bsicuute, Kakoil (U3UYECKUM MOKa3aTeldb IMO3BOJIAET HCIOIb30BaTh
alEeTUJIEH ISl CBAPOYHBIX PaboT;

2. CocTtaBbTe ypaBHECHHUE PEAKIMH ITOJYUEHHUS allETUIICHA;
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3. CocraBbTE YpaBHEHUE PEAKIIMU TOPECHUS ALIETUIICHA;

4. Boluuciaute 00bEM alleTUIeHa MOJIYYEHHOTO U3 KapOu/ia Kaablusd Maccon
128 1, copgepxamero 5% npumecei, eCiau BbIXO aneTuiieHa coctabisieT 80% ot
TEOPETUYECKU BO3ZMOKHOTO.

4. MoJ104HASI KHCJI0TA

Ha3zBanue tembl Tema 4.3. «Oprannueckre BEUIECTBA B
KU3ZHEAECATEIbHOCTHU YenoBeka. [I[pon3BoacTso u
MIPUMEHEHHUE OPTaHUYECKUX BEILIECTB B
MPOMBIIIIIEHHOCTH

Pesynbrar oOyuenusi | OOOCHOBBIBaTh  3HAYEHUE U NPUMEHEHHE
OpraHUYeCcKUX  BEHIeCTB B  OBITOBOM U
MPOU3BOJCTBEHHON [ESITEILHOCTH YEJIOBEKa UX
(U3UKO-XUMHUYECKUMHU CBOMCTBAMU

OO1me KOMIETECHIIUH OK 01, OK 02

[IpoMeXyTOUHBIM TPOJYKTOM OOMEHa Yy TEIJIOKPOBHBIX YKHWBOTHBIX
ABJISIETCS MOJIOYHAsI KHUCIOTA. 3amax 3TOM KHUCJIOTHI KPOBOCOCYIIME HACEKOMbIE
yJIaBIMBAIOT Ha 3HAYNUTEIIBHOM PAaCCTOSIHHH.

3ananue

1. TloueMy Hacekombie (KOMaphl) OBICTPO HAXOIAT CBOIO KEPTBY?

2. VYcraHoBute (opmMyly MOJOYHOM KHUCIOTHI, KOTOpas IOMOTaeT
HAaCEKOMBIM HAXOJWTh TEIUIOKPOBHBIX JKUBOTHBIX, €CJIM MAacCOBBIE 10U
2JIEMEHTOB B HeEW coctaBisoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CoctaBbTe CTPYKTYypHYIO (HOpPMYTy MOJIOYHOW KHUCIOTHL. HazoBute
kucioty no HomeHkinarype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHUSI MOJIOYHON KHUCJOTBI CJEJIANTEe BBIBOA O €€
XUMHUYECKHX CBOMCTBAX.

5. Halizute B WHTEpHETE WJIM JPYTMX HCTOYHHMKAX HH(OpMAIUIO 0O
MIPUMEHEHUHN MOJIOYHOMN KHUCIIOTHI.

2.1.4. 3ananus JadopaTopHbIX padoT

JlabopaTtopHbie pabOTHI SBISIOTCA BaXXHOW YaCThIO Y4EOHOTO Mporiecca Mo
JTUCITUIUTMHE H  CIOCOOCTBYIOT (OPMHUPOBAHHMIO Yy OOYyYaIONIUXCS YMEHUU
HCCIIEIOBAaTh XUMHUYECKHE MPOLEcChl U sBI€HUs (TUIAaHUPOBATh M MPOBOJUTH
XUMUYECKHE SKCIEPUMEHTBI, HMCCJIEIOBAaTh BEIIECTBA U IMPOBEPATH THUIIOTE3bI,
oOpabaTbIBaTh 151 WHTEPIPETUPOBATH pe3yJIbTaThl AKCIIEPUMEHTOB).
JlaGoparopHbie pabOTHl MO XUMHHM MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOTO Y MPUKIIAIHOTO MOJyJsie (Tabit. 2).
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Ta6numa 2. JJabopatopHbie pabOThI IO XUMUU

Pa3nen

JlabopaTopHas padora

Paznen 2. Xumunueckue
peakiu

JlaGoparopHasi padora 1. «Peakuun
TUAPOTIU3A

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTraHUYECKUX
BEILIECTB

JlaGopaTropuasi padora 2. «CBoiicTBa
METaJJIOB U HEMETAIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

JlaGoparopuasi padora 3. «Ilonyuenue
STWJICHA U U3yYEHUE €ro CBONCTBY»

Paznen 5. Kunetnueckue u
TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIINI

JlaGoparopHasi paGora 4 (Ha BbIOOP)
«Ornpesenenre 3aBUCUMOCTH CKOPOCTH
pPEeaKIMK OT KOHIICHTPAIIMH PEarupyronux
BeniecTB» uin «OnpeeaeHue 3aBUCUMOCTH
CKOPOCTH PEaKIIUU OT TeMIIEPATypPhI»
JlabopaTopHas pa6ora 5. «3yuenne
BJIMSTHUS PA3JIMYHBIX (PAKTOPOB HA CMEILICHUE
XUMHYECKOTO PABHOBECHS

Paznen 6. lucniepcHblie
CUCTEMBI

JlaGopaTopHasi pabota 6 (Ha BbIOOP)
«IIpuroroBneHue pacTBOPOB» WU
«MccnenoBanue JUCTIEPCHBIX CHCTEM »

Paznen 7. KauecTBeHHEIE
peakuuu 0OHapyKEHUS
OPTraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB

JlaGoparopHasi pabota 7 (Ha BbIOOP)
«AHanmuTH4YeCcKue peakiuu kaTuoHos -V
TPYII» WU «AHATUTUYECKUE PEaKLIUH
AHUOHOB

JlabopaTopHas pa6ora 8 (Ha BbIOOp)
«KauecTBeHHBIE peaKlIUU HAa OTJEIbHbIE
KJIACChl OPTaHMYECKUX BEUIECTB» WIIU
«KauecTBEHHBIN aHAIN3 OPTAHUYECKUX
COCTMHEHUI 10 (YHKIIMOHATHHBIM TPYIIITaM>»

Paznen 9.1. UccnenoBanue u
XUMHYECKHI aHaJin3 00bEKTOB
ouocdepsr

JlaGopaTtopHasi pa6ora 9. «OCHOBBI
71a00paTOPHOM MPAKTUKI
JlaGoparopHasi padora 10 (Ha BbI0OP)
«O4uCcTKa BOJBI OT 3arPSI3HEHUI
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«Onpenenenne pH Boibl 1 €€ KUCIOTHOCTI
«OmnpeneneHne KeCTKOCTH BOJbI U CIIOCOObI
€€ YCTPAHECHUS»

JlaGoparopuasi pabora 11 (Ha BbIOOP)
«OOHapy»KeHUe HUTPATOB B IPOJIYKTAX
MIUTaHUS

«HMccnenoBanue MpoayKTOB MUTAHUS HA
HaJIM4YKe YTIeBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HaJIM4YKE yriIeBOA0OB (Kpaxmall,
TIJII0K03a, CaXapo3a)»

JlaGoparopHasi paéora 12 (Ha BbIOOpP)
«OO6HapyKeHre HeOpraHnYeCcKUX IpuMeceit B
npobax MoYBbD»

«Omnpenenenne pH BOJIHON BBITSKKH MOYBHI,
€€ KHCJIOTHOCTH U IIETOYHOCTU»

Paznen 9.2. UccnenoBanue u |JlaGoparopHasi padora 9. «OCHOBBI
XUMHYECKUN aHaln3 OOBEKTOB | 1a00pPaTOPHON MPAKTUKHU

TeXHOC(hephI JlaGopaTropHasi padora 10 (Ha BbIOOpP)
«OmnpeneneHne XJI0pua0B METOIOM
TUTPOBAHUA B TEXHUYECKON BOJE»
«OmnpeneneHne KECTKOCTH TEXHUUECKOM
BOJbI METOJIOM TUTPOBAHHUSI»
JlabopaTopHas padora 11. «Onpenenenue
COJZIEpKaHMs YTIIEKUCIIOrO ra3a B BO3AyXe
MOMEUIEHHUS 3KCIIPECC-METOIOM
JlabopaTopHas padora 12 (Ha BbIOOp)
«M3rotoBieHne Kpacok (mogo0op MUTMEHTOB
Y CBSI3bIBAIOIINX BEIIECTB)»
«HccnenqoBaHrue CBOMCTB BSKYIIMX BEIIECTB
Ha [IpUMeEpE TUIICa»

Oo6opynoBanue 1abopaTopun U pado4uxX MecT JJadopaTOpUU: MEH3YPKH,
MUTICTKU-KATICIbHAUIIBI, TEPMOMETPBI, MHKPOCKOII, JIYIbI, TPEIMETHBIE U
MOKPOBHBIC CTEKJIA, IUIAHIIETHl IS KamelbHBIX peakmuii, (uIbTpOBaIbHAS
Oymara, TIpOMBIBAJIKH, CTEKJISTHHBIE TIPOOUPKHU, PE3NHOBBIC MPOOKHU, (HOHAPHKH,
HAa0Op PEaKTHWBOB, CTCKISTHHBIC IMAJIOYKH, IITATUBBI JUIsi MPOOHUPOK; MEpHBIC
[IUIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JACIUTEIbHBIC MITHHIApUIecKre (50—
100 wut), cTynku ¢ nectukoMm, ¢apdopoBble YallKh, MUHLETHI, (UIBTPHI
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OyMakHble, BaTa, MapJis, 4YacOBbIE CTEKJA, AJIEKTPOIUIUTKH, JaOOpaTOpPHBIE
IITaTUBBI, CIIUPTOBBIE TOPEIKH, CIUYKH, MPUOOP [ MOJYyYEeHHs Ta30B (WU
nmpoOupka ¢ ra300TBOJAHON TpyOKOM), mepiKaTelu A NPOOUPOK, CKISHKU st
XpaHEHHUs PEaKTUBOB, pa3aTOYHbIE JIOTKU; XuMuyeckue ctakansl (50, 100 u 200
MJ1); IIMATENu; MUHIEThl; TUTEIbHbIE IIMIIbL; CEKYHIOMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 M) u mepHbIe K010b1 (25, 50, 100 u 200 mu), BoasHas 6aHs
(WM TepMOCTaT), CTEKJISIHHBIC MAJIOYKHA; KOHMYECKUE KOJIOBI Jj1st TuTpoBaHus (50
u 100 Mmi); MHAMKATOpHBIE MOJOCKH i omnpenenenus pH u cranmaptHas
UHAMKATOpHAs IIKala; YHUBEpCANbHbIM MHAUKaTOp; nunetku Ha 1, 10, 50 mn
(wmm po3zatopel Ha 1, 5 u 10 wmu), OrOpeTKH aJjisi TUTPOBAHMS, MEIUIIMHCKUE
mmpuubl Ha 100—-150 M1, mabopatopHble W/ Uiu aHATUTHYECKHE Beckl, pH-MeTphl,
CYIIWJIBbHBIN 1IKad, U ap. TabopaTopHOE 000PYI0BAHHUE.

[IpuBenem mnpumepsl Ta00OpPaTOPHBIX paboT Mo pazaeny 2 «XuMHUYEeCKHe
peakuun» u pazaeny 4 «CTpoeHre U CBOMCTBA OPraHUYECKUX BEIIECTBY.

Paznen 2. Xumuueckue peakuuu. Jlaboparopnas padora 1. «Peakuumn
THAPOJIN32)»

HasBanue Tembl Tema 2.2. «DneKTpOIUTHYCCKAS TUCCOIUAIINS U
WOHHBIA OOMEHY

PesynpraT oOyuenust | CocTaBisITh ypaBHEHHS XUMHUYECKHX pPeaKUuu
MOHHOTO OOMEHa C yYacTHeM HEOPraHMYeCKHX
BEIIECTB

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocsl 1151 A0MycKa K J1adopaTopHoii padoTte

a) cpopMyIUpyHTe 11eNb MIIaHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsSICHUTE, KaKO# MPOIECC HA3BIBAIOT TUAPOIH30M, KAKOW OH OBIBAET;

B)  OOBSICHHUTE, KaKh€  CYIIECTBYIOT  CIIOCOOBI  JIOKAa3aTelbCTBa
CYILIECTBOBAHHUSI THIPOJIN3a HEOPTAHUYECKUX U OPTAaHUYECKUX BEUIECTB;

') 00BSICHUTE, KaK COCTABIISIETCS] YpaBHEHUE THAPOIIH3A;

n) o0bsicHuTe, uro Takoe pH? Kak 3aBucuT maHHBIA MOKa3aTenb OT
KHCJIOTHOCTHU WUJIM OCHOBHOCTHU CPEJIbl pacTBOPA;

€) OOBSICHUTE XOJI BHITIOJHEHHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYeCTBEHHBIX
3a;ay;

) TIEPEUYNCIINTE OCHOBHBIC ACTIEKTHI COOJFOJCHHS TEXHUKH O€30MacHOCTH
pu paboTe ¢ arpeCCUBHBIMU peareHTamu (TUIPOKCU]T HATPUSA).

2. IlpoBeneHne ONbITOB

OoOopynoBanue u nmocyaa PeakTuBbI

32




1. CrexnsiHHBIE TPOOUPKH 1.  PactBop NaOH
2. lllratuB nus npoOUpok 2. PactBop Na»SO4
3. PactBop AICI3
4.  PactBop Na,COs
5. PactBop Cu(OH);
6. KucioTHO-OCHOBHBIN HHANKATOP

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocs! u 3a1aHus

3apanue Ne 1. B Tpex npobupkax noju
HOMEpPaMU HaXOJISITCS PACTBOPHI TPEX
coJiei: XJIopH/ia aJlOMUHUSA, CyJib(aTa
HaTpusd, kapOoHaTa Hatpus. He
NOJIB3YACH IPYTUMU PEaKTUBAMH,
OTIPEJICITUTE COCTaB KaXKI0M
IPOOUPKH.

1. 1aTh 0OBsiICHEHNE TTPOBEIEHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHHUS PEAKIUM,
POTEKAIOIINX B MPOOUPKE B
MOJIEKYJISIPHOM Y MIOHHOM BHUJaX.

AJITOPUTM NIPOBeAeHUsT OnbITa Ne 2

Bonpocsbl u 3a1aHus

3apnanme Ne 2. Uto npousonaer, eciu
OXJIAIUTH PACTBOp KapOOHATa HATPUS
WM 100aBUTH K HEMY THIPOKCHU]T
HaTpus?

1.1. Hanmute B mpobupky 1-2 mu
pacTBopa KapOoHaTa HATPUSI.

1.2. OnyctuTh NpoOUPKY B CTAKAH C
OYEHb XOJIOJTHOW BOJAOU MU CHETOM.
1.3. IIpoBepuTth cpeny pacTBopa npu
MOMOIIN KUCIOTHO-OCHOBHOTO
WHJIMKATOpA.

1.4. 1o6aBuTH K pacTBOpy KapOoHaTa

1.Kakoi nHAMKATOp Jy4llle
UCII0JIb30BATh AJISI ONPEETICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOLIUE
YpaBHEHHUSI XUMUYECKUX PEAKIIUil, B
MOJIEKYJISIPHOM U MOHHOM BUJIAX.
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HaTpug TMAPOKCHUA HATPHA.

AJITOPUTM NpoBeieHus onbIiTa Ne 3

Bonpocs! u 3a1aHus

3ananue Ne 3. [Ipo6yieMHBII OIIBIT.
1.1. B ogHy poGupKy ¢ pacTBOpOM
cynbdara menu (1) mpunuth pacTBop
TUIPOKCUIA HATPHUSL.

1.2. Bo BrOpyto nmpoOupky ¢
pactBopom cyinbdara meau (II)
OPWINTH PAacTBOP KapOOHATa HATPHSI.
1.3. CpaBHUTH 1IBET 00paA3YIOIINXCS
OCAaJIKOB.

1.4. O6patuTh BHUMAaHKE HA
BBIJIEJIEHUE Ta3a B OJTHOU U3
POOHPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIIEIISITHCS OTOT raz?

1.6. IIpoBepuTh KaUeCTBEHHBIN
COCTaB ra3a ropsilen JIy4uHKOM.

1.7. OOBACHUTH IPOUCXOASAIIECE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHHS] XUMHYECKUX PEaKIIUid, B
MOJIEKYJIIPHOM U MOHHOM BHU/IAX.

AJITOPUTM NpoBeAeHUs onbiTa Ne 4

Bonpocsbl u 3a1anus
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3amanue Ne 4. [Ipo6ieMHBII OMBIT. 1. OOBSICHUTH TPOUCXOIAIIEE SIBICHUE.
1.1. K pactBopy xnopuna antoMuHus | 2. COCTaBUTh COOTBETCTBYIOIIUE
MPWIATH PACTBOP KapOOHaTa HATPUA. | ypaBHEHUS XMMUYECKHUX PEAKLUH, B
MOJIEKYJISIPHOM U MOHHOM BUJIAX.

3. OTBETUTH HA BOIMIPOCHI.

JIns yero B MEAUIIMHCKON IPAKTUKE
UCIIOJIB3YIOT PacTBOP MUTHEBOM COMBI
JUIS1 TIOJIOCKAHUS TPY BOCTIAJIUTENIBHBIX
3a0oneBanusx ropaa? Kakosa poib
ruapoausa B npupoae? [louemy pactsop
MbLIa IIEHUTCA B Boje?

3. O6paboTKka pe3yabTATOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBHE IIOJYYCHHBIX PE3YJIHTATOB THUIIAM
ruaposnsa. Caenarb COOTBETCTBYIOIINE BBIBOJIBI.

2. CdopmynupoBaTh BBIBOALI O 3aBUCUMOCTH THIA THUIAPOJM3A U
KHUCJIOTHOCTH CPEJIbI pacTBOpA.

Paznen 4. CrtpoeHue M CBOIiCTBA OPraHUYeCKMX  BellECTB.
JlaGoparopHas padora 3. «IlosyueHne 3TUIeHA U U3yYeHHE €ro CBOMCTB)

HasBanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COeIMHEHUI
PesynbpraT oOyuenust | YcraHaBiuBaTh 3aBUCHUMOCTD busuko-

XUMHYECKUX CBONCTB OPraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocwhl 111 AomycKa K JjadopaTopHoii padorte

a) cpopMyIUpyHTe e MIAaHUPYEMOTO IKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHUYECKHUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSCHUTE, KaKUMU XUMHUYECKHUMH CBOMCTBaAMHU 0O0JaJalOT BEIIECTBA
JAHHOTO KJlacca, KaKUe KayeCTBEHHbIE peakuuu [JJs UX OOHapyXeHus
UCIIOIb3YIOTCS;

') 00BSICHUTE, KaK MOKHO TIOJIYYHUTh BEIIECTBA JAHHOTO KJlacca COCTMHECHUN
B 1TA0OPATOPHBIX YCIOBUSAX;

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

€) MEepPEeUYUCIUTE OCHOBHBIE ACIEKThI COONIOJEHUS TEXHUKH O€30MacHOCTU
npu pabore c¢ JIBX (3TuioBBII cOUpT), arpecCUBHBIMU peareHTamu
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(KOHIIEHTPUPOBAHHASI ~ CE€pHAasi  KUCJOTa), HarpeBaTeJdbHBIMU  NpuUOOpamMu
(ciupTOBKA).
2. IIpoBeneHue ONBITOB
Ob6opynoBanue u nocyaa PeakTuBbl
1. CrexnsiHHBIE TPOOUPKH 1. Konuentpuposauusiii pactBop H2SO4

2. lllratuB nus mpoOUpok 2.

OTUIIOBBIN CIIUPT

3. CnuproBKa

3. PactBop KMnO4

4. Couyku

4. bpomHas Boja

5. Tlecok

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocsl u 3aganus

1. Tlony4nuTh 3THIIEH AETUIPATALUEN STHIIOBOTO
crnupTa, 0OHAPYKUTh €T0, U3yYUTh €r0 CBOMCTBA.
1.1. B npoGupky HaIuTh 2—3 MJI 3TUIIOBOTO CITHPTA
U OCTOPOXKHO 100aBUTH 6—9 Mt
KOHLICHTPHUPOBAHHOM CEPHOU KUCIIOTHI. 3aTEM
BCBINIATh HEMHOT'O MTPOKAJIEHHOI'O MecKa (IECOK WIH
MEJIKHAE KYCOYKH MeM3bl BBOJST JJI TOTO, YTOOBI
NPE0TBPATUTH TOTYKH JKUJAKOCTH MPH KUIICHUH).
3aKpeITh TPOOUPKY MTPOOKOH C TA300TBOTHOM
TpyOKO#, 3aKpENUTh €€ B MITATHBE U OCTOPOKHO
HarpeTh coepxumMoe mpooupku (puc.l)

Br,  KMnO,

1. YUTto mpoucxoauT B
npobupke? Uto
HaOroaere?

2. K xkakomy TUIy
XUMHUYECKUX pPEaKIU
OTHOCSITCSl ATH
npornecchl? Kak
Ha3bIBAIOTCA?

3. Kak meHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM miaMeHem
ropurt 3tuseH? [Touemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOIINX
MPOLIECCOB.
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1.2. OcTOpOKHO, pPABHOMEPHO HAarpeTh CMECH.

1.3. B apyryto npoOupky Hazueite 2—3 mi
pa30aBIEHHOr0 pacTBOpa MepMaHraHaTa Kajius, u
MPOITYCTUTE Yepe3 HETo ras.

1.4. B Tpetbto npoOUpKy HaIuTh 2—3 M OpOMHOM
BOJIbl, OITYCTUTh Fa300TBOJHYIO TPYOKY A0 JTHA ATOU
MPOOUPKHU U IPOIYCTUTH Yepe3 OPOMHYIO BOY
BBIJICIIAIOIIMANCS Ia3.

1.5. BeiHYTh ra300TBOIHYIO TPYOKY U3 pacTBOpa U
NOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOJIKEUb
BBIIEIISAIOIIUICS Ta3 (puc.2).

C,H;0H (aTuuo-
BBI# CITMPT)

H,SO;

3. O6paboTKa pe3ybTATOB ONBLITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOIYYEHHBIX PE3YyJIbTAaTOB CIIOCOOAM
NOJIYYEHUsI HENPENENbHbIX YIJIEBOAOPOAOB psiAa 3TwieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIINU BBIBOJ.

2. ChopmynupoBaTh BEIBOJ O (PU3UKO-XUMUYECKUX CBOMCTBAX ITUJICHA.

3. ChopmyupoBaTh BBIBOJ O CIIOCO0AX OOHAPYKEHUS dTUIICHA.

2.2. OueHoO4YHBbIEe CPeACTBA PY0EKHOr0 (TeMATHYeCKOro) KOHTPOJS IO
AUCUMILTHHE «XHMMD»

PyOexnpiii  (TeMaTWyeckwii) KOHTPOJb MO JAWCIHUIUIMHE  «XHAMHS
MPOBOJMUTCS B JOpME KOHTPOJIBHBIX palbOT MO paszjenaM OCHOBHOIO MOJIYJs Ha
OTJICTBHBIX 3aHATHSIX, KEMCOB U y4€OHO-MCCIIEI0BATEIHCKUX TIPOSKTOB.

2.2.1. KonTpoabHbIe paboThI 10 pa3aeaam

KontponbHbie paboThl MO XUMHUM KaK OIIEHOYHBIE CPEACTBA PYyOEKHOTO
KOHTPOJIA 3aBEPIIAIOT HU3ydYeHUE | miam 2 TeMaTU4YeCKUX pPa3ZieIOB OCHOBHOTO
MOJTYJISI.

Pazgen 2. Xumuuyeckue peakuuu. KonrposabHass padora «CrpoeHue
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BellleCTBA M XMMHUYECKHUE PeaKum)

KontponbHas paboTa coIepKUT YEThIpe BUA 3aIaHUI:

1. 3agaun Ha cocTaBlIeHHE XUMUYECKUX (DOPMYJT JBYXAaTOMHBIX COETUHEHUN
0 MX Ha3BaHUIO.

2. 3ajaun Ha COCTaBJICHUWE YPaBHEHUMN peaKIMil: COeAMHEHMs, 3aMEIICHMS,
pasnioxkeHus, oOMEHa M peaklui ¢ YydacTHeM KOMIUIEKCHBIX COCIMHEHUMN;
OKHUCJIMTEbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

3. 3agaHusa Ha COCTABIIEHUE MOJIEKYJSIPHBIX M MOHHBIX PEAKIUH TMAPOIU3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS KUCIIOTHOCTU CPEBI.

4. 3agauM Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHUK MO YpaBHEHUSIM
XUMHYECKUX PEaKUUid: MaccOBOM WM OOBEMHOM JOJMM BBIXOJA NPOAYKTa
pEeaklud COEIUHEHUS OT TEOPETHYECKHM BO3MOKHOTO; OOBEMHBIX OTHOIIECHMM
ra3oB; KOJIMUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu; Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOJYKTA PEaKlMu, €CIH OTHO
U3 BEIIECTB JaHO B BHUJE pPACTBOpPA C OIPEIEICHHOM MacCOBOM J0Jei
PacTBOPEHHOI'O BEILIECTBA.

Paszgen 3. CrpoeHne M CBOHWCTBA HEOPraHMYeCKMX BelIeCTB.
KonTposbHast padora «CBOHCTBAa HEOPraHMYECKHUX BeleCTB)

KonTtponpsHas paboTta conepKuT Tpu BUA 33 JaHUM:

1. 3amaun Ha pacueT MaccoBOW JOJU (MacChl) XUMHUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

2. [IlpakThueckue 3aJaHug MO KiIacCUPUKALMK, HOMEHKIAType U
XUMHYECKUM  (opMyJiaM HEOPraHWYeCKMX BEIIECTB pPa3IUYHBIX KJIACCOB:
ONpEeNIeNICHHE KJlacca HEOPTraHWYECKUX BEIIECTB, Ha3bIlBaThb HEOPraHUYECKHUE
COEIMHEHUS MO MEXKAYHAPOAHON U TPUBUAJIBHON HOMEHKJIATYPE MO XUMUYECKUM
dbopmynam.

3. 3amaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUYECKHX PEAKUUA C y4acTHEM
MIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUOB METAJIJIOB, HEMETAILJIOB
1 aM(pOTEPHBIX JIEMEHTOB; HEOPTAHMYECKUX KUCIOT, OCHOBAaHUN M aM(POTEpHBIX
TUAPOKCUAOB, HEOPTraHUYECKUX COJIeH, XapaKTEepU3YIOIIMX WX CBOWCTBA H
CIIOCOOBI MOTYYEHUS.

Pa3nen 4. CTpoeHue u cBOiicTBa opraHnyeckux BemecTs. KoHTpoabHas
pabora «CTpoeHHe U CBOMCTBA OPraHUYECKUX BelIECTB)

KontponbHas paboTa COCTOUT U3 MSATU BUAOB 3aJIaHHI:

1. 3amanus Ha COCTaBJICHHME Ha3BaHUW OPraHUYECKUX COCAUHECHHH II0
XUMUYECKUM GopmyliaM (B T.4. CTPYKTYPHBIM) C UCIOJIb30BAHUEM TPUBUAILHON
WA MEXIYHAPOIHON CUCTEMAaTUYECKOW HOMEHKIATYPBI.

2. 3aaHusl Ha COCTABIICHHUE MOJIHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (popMyT

OpPraHn4CCKHUX BCHICCTB OTACIBHBIX KJIACCOB I10 MX HA3BAHWAM B COOTBCTCTBHM C
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MEXKIYHAPOIHOW HOMEHKIATYPOH.

3. 3agauu Ha oOmpeAeNeHHe MNpPOCTeIe (OopMysnbl OpraHu4ecKon
MOJIEKYJbI, UCXO/S U3 2JIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBICHHE YpPAaBHEHUM XUMHUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XMMHYECKUE CBOMCTBA C yYETOM MEXaHU3MOB MPOTEKAHUS
JaHHBIX pEaKIU M TEeHEeTHMYECKOW CBS3M OPraHUYECKUX BELIECTB pPa3HBIX
KJIACCOB, B T.4. IEMOYKH MPEBPALIECHUM.

5. PacyeTHble 3aaun 110 YpaBHEHUAM pPEAKLUN C YYaCTHUEM OPraHUYECKHUX
BEUIECTB.

Paznen 5. KuHernueckue M TepMoAHMHAMHMYECKHE 3aKOHOMEPHOCTH
NPOTEeKAaHUs XMMH4YecKHX peakuuil. KonTpoabHas padora «CkopocTh
XHMHU4YECKO peaklui U XUMHU4YecKoe PABHOBeCHE»

KoHTponbpHas paboTa COCTOUT U3 TPEX BHUJIOB 3a1aHHI:

1. PacueTHble 3a1a4i HA U3MEHEHUE CKOPOCTH XUMHUYECKUX B 3aBUCHMOCTHU
OT KOHLIEHTPAIlMU PEarupyronrX BEeIECTB U TEMIIEPATYPHI.

2. 3amauM Ha pacyeTbl TEIUIOBBIX A(M(PEKTOB XUMHUYECKUX pEeaKkuuid u
ompejieNieHre  Tuma  peakuuu (Mo temioBoMy  3ddexTy: 9IK30- U
SHAOTEPMUYECKHE).

3. 3amanus Ha npumeHeHue npuHuuna Jle-Illatense a1 HaxoXIEHUS
HAIPABJICHUS] CMEILIEHUS PAaBHOBECUSI XUMHUYECKOW PEakiuu M aHaiu3 (paKkToOpoB,
BJIUSIIOIINX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

Paznen 6. IucnepcHbie cuctembl. KoHTposbHasi padora mo Teme
«/lucnepcHble CHCTEMbI»

KonTtponbHas paboTa COCTOUT U3 ABYX YaCTEH:

1. 3amaun HA MPUTOTOBJICHUE U PACUET KOHIIEHTPALMU pacTBOPOB (3 3amauu
Ha pacTBOpeHHE, pa30aBlieHHEe, CMEIIMBAHUE PACTBOPOB).

2. 3ajgaHus Ha JUCIEPCHBIE CHUCTEMBI, HUCIOJIb3yeMble B OBITOBOM U
IIPOU3BOICTBEHHON JI€ATEIbHOCTH YEIOBEKA (B BUJE TECTOBBIX 3aJaHUN).

[TpuBenem npuMepsl 3a1aHU KOHTPOIBHOUM paboThl Mo Teme «CTpoeHue u
CBOICTBAa OPraHMYeCKHX BeIeCTB», KOTOpas IPOBOJUTCA IOCIE H3y4YEHUS
oOydJaromumucs pasuena 4.

ITo utoram mu3yudenus pasznena 4 «CTpoeHHe M CBOMCTBA OPraHHMYeCKHX
BelecTB» o0ydaroniuecs OyayT ClIOCOOHBI:

—  ONpEeleNsaTh NPUHAMIECKHOCTh BEUIECTB K PAa3IMYHBIM  KJIaccam
OpraHUYECKUX COEAUHEHUI; TOMOJIOTH U U30MEPBHI;

— Ha3bIBaTh U3YUYEHHBIE BEIECTBA MO «TPUBHAIBHON» WU MEXyHAPOIHOM
HOMEHKJIATYPE;

— XapakTepU30BaTh CTPOEHUE M XUMHUYECKUE CBOMCTBA M3YyYEHHBIX

OpPraHUYECKUX COCIMHECHUN;
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— 0OBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHUS;

— MPOBOJIUTH BBIYMCIICHUS IO XUMUYECKUM (HOpMYJIaM U YPaBHCHUSIM.

Tematrueckuil KOHTPOJb OCYIIECTBIsICTCS METOI0M TecThupoBanus (I) mmm
B (hopMe MUCHMEHHOM PabOThI, BKIIOYAIONIECH MPAKTUYECKUE 3aJaHusl U 3aJlauu
().

IIpuBeaeM npuMep KOHTPOJIBbHOH PadoThl B (popMe TECTOBBIX 33 aHUM
(.

1. BemecTBo, cOCTaB KOTOPOro BBIpa)keH MOJIeKyssipHO (popmymoit C3Hg,
OTHOCHUTCS K KJIacCy:

1) apenb1

2) ajKaHbl

3) anKeHsbI

4) anKuHBI

2. HasBanue Bemectsa, hopmyia kotoporo: CHs-CH(CH3)-CH2-CH2-OH

1) 6yranosn-2

2) neHTaHoJ-2

3) 2-meTunOyTano-4

4) 3-metunoyTanon-1

3. BemectBo, umeroniee popmyny CH,=CH; na3siBaeTcs:

1) Tonyon

2) 3TUJIEH

3) rauuepuH

4) mpomnaHo

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMUOHOBAS KUCIIOTA, UMEET (popmyny:

1) CoHsOH

2) (CHz)2NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jluig ankaHoOB XapakTepHa peaKkuus:

1) npucoenuuenus Hp

2) XJIOpUPOBAHHUSI HA CBETY

3) obecuBeunBanms pactBopa KMnO4

4) nonuMepuzanuu

6. MetaHon pearupyer c:

1) Hatpuem

2) Bogoit

3) BojmopoaoM

4) meTaHOM
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7. YKCyCHasi KUCIIOTA BCTYNAET B PEAKLIMIO C:

1) AgNOs3

2) NacCl

3) N&2C03

4) H,0O

8. BepHbl 11 yTBEpKACHUS:

A. AMMHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TONBKO A

2) BepHO TONBKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEPHO HU OJTHO U3 YTBEPKICHUIM

9. Ypasuenune xumuueckoit peakuun CoHg+Clo—CoHsCIHHCI siBnstercs:

1) peakiueit 3aMelIeHus, MPOTEKAIOIEH MO paJuKaIbHOMY MEXaHU3MY

2) peakuueil MpUCOEIUHEHUS, MPOTEKAIOIIEH 110 PaIMKAIIbBHOMY MEXaHU3MY

3) peakiueit 3aMeIeHus, MPOTEKAIOIe 0 HOHHOMY MEXaHU3MY

4) peakuuei MPUCOECIUHEHUS, MPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsiHOTO 3epKajia» (C aMMHAYHBIM PacTBOPOM OKCH[A
cepeOpa) BCTyIaeT:

1) aTaHon

2) TIIIOKO3a

3) rauuepuH

4) xkpaxmai

11. YcraHoBUTE COOTBETCTBHE MEXKAY HA3BAaHHWEM BEIIECTBA U KJIACCOM
(Tpy1oii) OpraHuYeCKUX COCAUHEHHH, K KOTOPOMY(-0i) OHO MPUHAJICKHUT.

HazBanue BeriectBa

A) CH3COOH

b) CHs-CH,-CHs3

B) CH,=CH-CH,-CH3

I') CHs-CH,-OH

Knacc oprannuecknx coeITMHEHHI

1) oqHOaTOMHBIE CIUPTHI

2) yrieBoabl

3) kapOOHOBBIE KMCIIOTHI

4) apoMaTUyeCKue yrieBo10POIbl

5) HenpeneapHbIE YIIIEBOIOPOIbI

6) npeneabHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpaleHui

1500°C Cakt +Bn>
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CH4 — Xl — 0eH30I — Xz

BemecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISFOTCS

1) anetunen

2) aTUNeH

3) 6pomOen30

4) xnopOeH301

5) dbenon

6) MUKJIOTeKCaH

13. Onpenenure MoJieKyIsipHYIO (OpMYJy BeliecTBa, coaepxkamiero 37,5%
yriepona, 50% xucnopoaa u 12,5% Boaopona. OTHOCHTENbHAS NIOTHOCTH MApOB
ATOTO BEIlleCTBa M0 BOJAOPOAY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Ckonpko JUTPOB BoOjOpojaa moTpeOyercs mist obpasoBanus 10,2 T
STUJIOBOTO CHUPTAa W3 aleTaldbJeruaa, €CJIM BBIXOJ TMPOAYKTa peakIuu
coctasisier 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBeneMm mpumep 3aAaHuii AJIsi MUCbMEHHOW KOHTPOJIbHOI PadoThI
().

1. JlaliTe Ha3BaHUS OPraHUYECKUM COEJUHEHHSIM MO XHUMHUYECKUM
dbopMynam ¢  HUCHOJB30BAaHMEM  TPUBUAIBHOM WU  MEXIYHapOIHOM
CUCTEMATHYECKON HOMEHKIIATYPHI:

a) CszOH

6) (CHz):NH

B) CH3-CH(NH,)-COOH

r) C3HgN

I[) CH3CH2HC:O

e) CeHsCHzOH

2. CocraBbTe TMOJHBIE U COKpAIIEHHBIE CTPYKTypHbIE  (HOPMYJIIbI
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB MO MX HAa3BAHUSIM B COOTBETCTBUHU C
MEXIYHAPOJIHOW HOMEHKIATYPOU:

a) METUJI0EH301

0) aHUITUH

B) 3-MeTUnOyTaHaib
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T') UKJIOT€KCEH

n) 6yranuen-1,2

e) 2-meTwinponaHon-1

K) OyTuH-1

3) aMUHOYKCYCHas KUCIIOTa

3. CocraBpTe YypaBHEHUS XUMHYECKMX PEAKIMH COIJIACHO CXEMeE
IIPEBPALLCHUN:

1500°C Cakrt +Br;

CHs — X1 — Xo — X3

VYKaxxuTe TUI U MEXaHU3M peakliy, Ha30BUTE 00pa30BaBIIMECs BEIIECTBA.

4. Onpenenute MOJEKYJIIpHYIO (OpMyJy BellecTBa, cojaepxkamero 37,5%
yriepoaa, 50% xucnopoaa u 12,5% Boaopoaa. OTHOCUTENbHAS NIOTHOCTH MApOB
ATOTrO BEIECTBA MO BOJAOPOAY paBHa 16.

5. CKOJIBKO JUTPOB BOJOpoaa moTpedyercs s oOpazoanus 10,2 1
STUJIOBOTO CHOUPTAa W3 aleTalbleruaa, €cld BBIXOJ NPOAYKTa pEeaKUUH
coctaBisieT 80%?

2.2.2. Keiicbl

Keiicel ncnonp3yroTcsi B KayecTBE OIIEHOYHOTO CpEACTBa B paszgene 8
OPUKIAOHOTO  MOJYJIsS, MX  COJEpXKaHUE  OHpefensiercai C  Y4EeTOM
npodeccuoHaIbHOM HampaBIeHHOCTH oOpa3oBaTenbHOM mnporpammbel  CIIO.
[TpuMepbl BO3MOKHBIX TEM KEMCOB:

1. Tlorennenue kiuMaTa W BBICBOOOXIEHHE Ta30BBIX THAPATOB CO JHA
OK€aHa.

2. bynyiue marepuaisl A aBua-, MallliHO- U IPUOOPOCTPOCHHUS.

3. HoBble MaTepuanbl 1151 COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PAaCTUTEIbHBIX IPENApaToB.

5. XMMHUYECKHE JIEMEHTHI B )KU3HU YEJIOBEKA.

6. BonopoiHast sHepreTuka.

[TpuBenem npumeps! keiico nmo xumuu (aBrop ['omy6eBa Unna bopucosHa,
yauTenb xumun, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B :KM3HH YeJI0BEKa»

B Snonun oO0bennHeHHbIMU criiamMu HallmoHanbHOTO MHCTUTYTA 310POBBS
u [lpedekrypHoro ynmBepcurera CuA3yoKH OBLIO TIPOBEIECHO HCCIIECIOBaHUE.
VYueHble BBISICHUJIM, YTO €CTECTBEHHBIC OPraHUYECKUE BEIIECTBA BCTYNAIOT B
PEaAKINIO C XJIOPUPOBAHHOM BOAOW M3-TIOJT KpaHa, 00pa3ysl OMAaCHBIE COCTMHCHHS,
KOTOpPBIE MOTYT CIIY’KHTh MPUYMHOMN paka. Takue coeIMHEHUs] Ha3bIBalOTCI MX,
TO ecTh «MyTareH ukc» unm «HemsBecTHbIN MyTaren».
3amaHus:
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1. Tlpennoxkute cmocoObl YMEHBIICHUS $JIOBUTOTO BIMSHUS XJIOpa B
MUTHEBOM BOJIC HA OPTraHU3M YEJIOBEKA.

2. Vcxoas u3 cBOEH )KM3HEHHOM MPAKTUKH, MPUOIU3UTEIBHO paccUuTaiiTe,
CKOJIbKO XJIOPUPOBAHHOM BOJIBI BBl HCIIOJB3YeTE€ B TEUEHHUE JIHS U JJISI KaKUX
uenen?

3. Kakue opranbl yenoBeka OoJibllle BCETO CTPANalOT OT BO3JECUCTBUS
xJjiopa?

4. Kak BnusieT XJIOpUPOBAaHHAS BOJA HA YEJIOBEKA MTPU KYITaHUU ?

5. Haligute nOMONMHUTENBHYIO HWH(OpMAIMIO O 3aMeHe XJopa Tpu
00e33apakMBaHUU BO/IBI.

6. Uccnenyiite pa3auyHbie TOBAapbl OBITOBOM XHMHH B CBOEM JIOME.
CocTtaBbTe CIUCOK XJIOPCOAEPKAIIUX COCTUHEHUHN, YKAKUTE MEPhI 0€30MaCHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «BogopogoMo0uiun — mar B Oyayuiee»

Astromobunu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX AJIEMEHTaX
e3nat o jpoporam EBpomnel ¢ 2009 rona. B 2011 rony Honda npucoenunmiacey k
eBporeickoMy mapTHepcTBYy dKoioruuHoi sHepruu (Clean Energy Partnership),
[IOCJIE 4Yero BbIBEJIAa HA MEPBbIA IUIAH IMPOU3BOJCTBO JKOJOTMYECKH YHUCTBHIX
aBromoOmneil. A Ha Ilstom MockoBckoM MexayHapoaHoMm aBTocasione BA3
IpeJICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 0ajuioHaMu BOAOPO/IA U KUCIOPOa.

3amaHus:

1. Tlouemy wmHOrMe aBTOMOOWJBHBIE KOMIIAHMHM  pa3padaThIBAIOT
aBTOMOOMIIH, paboTaroIKe Ha BOJOPOJTHOM TOTUIUBE ?

2. Kak BBIXJIONHBIC Ta3bl aBTOMOOWIIEH, paOOTaIONIMX HAa YTI€BOJAOPOIHOM
TOIUIMBE, BIUAIOT HA 3I0POBHE YEIOBEKA?

3. Kakwne «+» 1 «—» BBl BUAUTE y BOJIOPOIOMOOUIICH ?

4. HalimuTe NOMOJHUTEIbHYIO HHGOPMAIIUIO 00 UX YCTPOUCTRBE.

5. Ecnu B Bameil ceMbe WJIM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUMUTANTE, CKOJIBKO MPHUOIU3UTEIBLHO JUTPOB OCH3MHA, Ta3a M KaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BeliecTBa U B KaKOM KOJMYECTBE MOTYT HAXOJUTHCS B BBIXJIOMTHBIX
ra3zax BallluX aBTOMOOUJEH?

2.2.3. YueOHO-HCC/Ie10BATEIbCKUN MPOEKT

Y4eOHO-uCCIe10BATEIBCKHUM MPOEKT SBISICTCSI OCHOBHBIM CIIOCOOOM OIEHKH
pe3ynbTaToB 00y4YeHUS, CPOPMUPOBAHHBIX Y OOYUAIOMMUXCA B XOAE OCBOCHUS
NPUKJIAAHOTO MOyl Xxumuu B pasaenax 9.1. m 9.2. HccnepoBanume u
XUMHUYECKHM aHamu3 00BeKTOB Omocdepsl/TexHochepbl (C ydeToM Oymyiien
poeCCUOHANILHON JIEATEIbHOCTH).
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[IpuBenem mnpumep MPOEKTHOTO 3ajJaHus, paboTa HaJa KOTOPHIM
HAaYMHAETCS C Hayajla pasjielia, a JICTAJbHOE BBIMOJHEHHUE 3aJJaHUi B TpyMmax U
opopmIIeHHE PE3YJIbTATOB MPOCKTHON JEATENbHOCTA TMPOU3ZBOJIUTCS B KOHIIE
M3YyYEeHUs pas3zena.

O6mass Tema mMpoeKTa, MpUBEACHHAs  HWXKE, B  JajdbHEHIIEeM
JEKOMIIO3UpyeTcsi 1Mo (paceTHOMY MPHUHIIUIY B 3aBUCUMOCTH OT TOJIy4aeMOM
oOydJaromumMucs: crenuanabHOCTH (Tpodeccuu), a TakKe Kaxkaas TpyIna MOXKET
paccMoTpeTh Oojee yIrIyOJIeHHO OJWH U3 00s3aTENbHBIX COACPKATEIBHBIX
KOMITOHEHTOB (ITOJIT€M) MPOEKTA.

Ha3panue mnpoekTa: cocTaBlieHHWE MNPOEKTa I[BETHUKA/Caaa/oropoaaMm B
3aBUCHUMOCTHU OT COCTaBa MPOAHATU3UPOBAHHBIX MMOYB.

IIpo6nema wuccaegoBaHMsi: ONpEACICHUE BO3MOXHOCTH  Pa30MBKHU
[[BETHUKA B COOTBETCTBUU C JAU3AMHEPCKUM 3alPOCOM M HEOOXOJAMMOCTH
aJlanTalid TU3aiHEePCKOro MPOEKTa K MOYBCHHBIM U KJIMMATHYCCKUM YCIOBUSIM
HAa OCHOBAaHMHM WCCIIEOBAHUS XUMUUYECKOTO COCTaBa IOYB MPEIJI0KEHHOTO
ydacTKa.

Iear mnpoekTa: oOmpeAcIWTh BIMSHUE XUMHYECKOTO COCTaBa IOYB Ha
IPEMJIOKEHHOM YYacTKE Ha AacCOPTUMEHT pAacTEeHUW, PEKOMEHJOBAaHHBIX K
MOCAaJIKe JIsl pean3aluu BEIOPAaHHOTO AU3aHHEPCKOTO MPOEKTa.

3amayu npoekra:

1) uccnenoBaTh XMMHUUYECKUN COCTaB, CTPYKTYPY, KHUCIOTHOCTH IOYBHI Ha
IPENJIOKEHHOM YUYaCTKE;

2) ucclie1oBaTh MHCOJIALMIO OTBEIEHHOTO JJISl IIBETHUKA YYaCTKa;

3) mpemIoKUTh MEphl MO YIYYIIEHUIO KayecTBa IMOYBBI IIYTEM BHECEHUS
pPa3sTUYHBIX YAOOpPeHH W 100aBOK Ha TMPEMIOKEHHOM YYacTKe B cllydae
HEOOXOIUMOCTH;

4) ompenenuTh ACCOPTUMEHT PACTEHUIl B COOTBETCTBHH C BbIABICHHBIMU
0COOEHHOCTSIMH MCCIICTOBAHHOTO yYacTKa U TU3AHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCAIOYHYIO BEIOMOCTb;

6) MOATOTOBUTH W MyOJIWYHO MPEICTABUTH MIPE3ECHTAIMIO TI0 TEME TIPOEKTa B
KOMaHJIE.

Pe3yabTaThl 00yUeHUs:

— ONpeAensaTh MepeuyeHb HEOOXOJUMBIX HCCIEIOBAHUN XHMHUYECKOTO
cocTaBa IOYB M y4yacTKa JUISI COCTaBJICHUS WIM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTA IBETHUKA;

— ONUCHIBaTh 3aBUCUMOCTh aCCOPTUMEHTa pacTeHUHM OT KaudecTBa
MPEJIOKEHHON MOYBHI AJ1s1 O0YCTPOMCTBA IIBETHUKA;
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— CIIOCOOHOCTH MCIOJIb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIW3a U
UHTEpIpeTaluu  UHPopMauu, U  HUHPOPMALMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHUSI 33,124 podeccroHabHO aesrenbHocTr (OK-2);

— cocoOHOCTh A(PPEKTUBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJIJICKTUBE
u komanje (OK—4).

Pe3yabTaT NpoeKTHOI padoThl 00y4ar0IErocs:

— MakeT / BujeoMaTepuall / meyaTHele cpeactsa / 3D-Moaenu KOCMUYeCKOM
TEXHOJIOTHH; TIPE3CHTAIUsl Pe3yJIbTaTOB HCCIEIOBaHUS Ha MPOeCcCHOHAIBHBIX
KOHKYpCax.

dopma npeAcTaBICHUS Pe3yJIbTATOB POCKTHOM padoThI:

— 3aluTa  TPOeKTa C HUCMOJIB30BAaHUEM CPEJICTB BHU3yaIM3allMU U
JIEMOHCTpaIuu npoaykra ( / Makera / Bumeomarepuania / medyatHoix cpeacts / 3D-
MoeNH (MPY HAJTUYUN ).

Bo3Mo:KkHbIE BADUAHTHI TEM MPOEKTOB:

1. UccnenoBanue cocTtaBa MHUHEPAIBHOW BOJBI M PEKOMEHIAIUU TI0 €€
UCITOJIb30BAHMUIO.

2. HccnenoBaHue pa3pyliaroliero JIEUCTBUS MOPUPOAHON BOJBI  Ha
CTPOUTEIIbHBIE MATEPUAIIBI.

3. CocraBneHue npoeKTa IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT COCTaBa
IPOAHAIIM3UPOBAHHBIX IIOYB B COOTBETCTBUHM C JU3AMHEPCKUM 3alpOCOM
(MOHOXpOMHBIM  I[BETHHUK,  I[BETHUK  OJIHOJIETHUKOB, = MHOTOJIETHUKOB,
JNEKOPATUBHBIA OropoA U Ap.).

4. CocraBneHue cOaJaHCHPOBAHHOTO MEHIO Ha JeHb (HEIeNl) B
3aBUCHUMOCTH OT COAEpKaHUS XUMUYECKMX MAKpPO U MHUKPOIJIEMEHTOB B
IPOJYKTaX MUTAHUS.

5. UccnenoBanue kayecTBa MUTHEBOU BOJBI.

6. HccrnenoBanue mpoO BOJOMPOBOAHONW BOABI HAa MPEAMET YCTPAHCHHS
AKECTKOCTH.

7. YcTpaHEeHHE KECTKOCTH BOJBI B CEIILCKOXO3SIMCTBEHHOM JIESTEIIbHOCTH.

8. KoHTpoJb KauecTBa TEXHUUECKON BOJIBI PAa3HbIX BUJIOB B COOTBETCTBUHU C
Merogukamu o 'OCT.

9. Co3nlanuie N1eKOPAaTUBHOMN MITYKATYPKHU.

10. IIurMeHTBI B U3JEIIHUSAX U3 CTEKJIA.

11. HccrmemoBanue paspymaroniero ACUCTBHS BOJBI HAa CTPOUTEIbHBIE
MaTtepuarbl.

12. Onenka cocTositHus BO3ayXxa pabouel 30HBI CHElUanucTa (TeXHOJIOra,
CTpoUTeNss M T.I., C YYETOM 0OJIacTH TPOQPECCUOHATHLHON EATENIbHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMU
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2.3. OneHoyHble CpeACTBAa  NPOMEKYTOYHOM  arrecTaluv 110
AUCUMILTHHE «XHMMID»

[IpoMexyTouHas aTTecTals MO AUCHMUIUIMHE «XHMHS» MPOBOJUTCA B
dbopme rx3amena. Kaxapiii sK3aMeHallMOHHBIA OWUJIET COCTOUT U3 TPEX 3aJlaHMii:
1) Teopernueckoe 3ajaHWe B BUAE BONPOCA U3 TEOPETHUYECKOTO COJIEPKAHUS
OCHOBHOT'O M MPHKIAJHOIO MOJIYJIEW; 2) MpaKkTU4YeCKOoe 3aJaHue (COCTaBIEHUE
YPAaBHEHHM XMMHYECKUX pPEAKUUid C y4YyaCTHEM HEOPraHWYeCKHX WIIU
OpraHUYeCcKUX BEUIECTB, B T.U. LIETIOYEK NMPEBPALICHUN U KAUECTBEHHBIX peaKInil
O0OHapy’KEHHUS; XUMHUYECKIX (OPMYJI HEOPraHMUYECKUX U OPraHUYeCKUX BEIIECTB,
B T.4. CTPYKTYpHBIX; 3aJlaHhsd IO HOMEHKJIAaType HEOpraHM4ecKux U
OpraHMYeCKUX BEILECTB; OLEHKAa M3MEHEHUS CKOPOCTH XMMHUYECKOW peakiuuu U
HAIpaBJICHUs] CMEUIEHUs paBHOBECHsS C UCIOJIb30BaHUMEM mpuHuuna Jle-
[IlaTenbe; OLEHKAa XUMHUYECKOTO cocTaBa U OOOCHOBaHUE MPUMEHHUMOCTH
oObekTa OMo- winu TexHochepbl U T.m.); 3) pacueTHas 3agada (pacuersbl IO
YPaBHEHHIO XMMHUECKUX PEAKIIMi, pacyeT MacCOBOM JJ0JIM (MAcChl) XUMHUYECKOTO
aneMeHTa (COeIMHEHHUs) B MOJEKyle (CMecH); OmpeaereHne MpocTenien
dbopMybl OpraHUYECKOM MOJIEKYJIbI, UCXOAS U3 AJEMEHTHOro coctaBa (B %);
pacyeTbl TEIUIOBBIX 3(P(PEKTOB XUMHUYECKUX pEeaKIUi; pacueTbl 3aBUCHUMOCTHU
CKOPOCTH XMMHYECKON peakiy OT KOHIEHTPAIMU U TeMIEePaTyphbl U T.I1.).

[TpuBeaem npumep sK3aMEHAIMOHHOTO OuieTa.

3ananmue 1.

Kakoil pacTBOp HCHONB3YIOT [JIi Kaue€CTBEHHOW PEKIMU OIpeaesIeHUs
XJIOPUI0B, OpoMuI0B, HoauaoB? Hamwmmure ypaBHEHHS peakiuii 1 oOOCHYyHTe
OTBET.

3aganmue 2.

JlaHa cxema npeBpalieHui.

CoHsOH Al203, 400°_, | KMnO4, H20, 0-20°_, 5 HBr (m6). t_, X3 ' pryg —»
—>C2H4O

[IponummuTe Bce peakiuu U onpeaenuTts Bemectsa X1, X2, X3.

3aganmue 3.

Onpenenute MaccoOBBIE T0JIM XUMUYECKHUX IJIEMEHTOB B OKCHJE AJIFOMUHUS
Al;O3 u BeIpa3uTe X B IPOICHTAX.
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3aKJII0UYeHHe

Takum 00pa3oM, (POHI OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE «XHUMHUID»
COCTOUT U3 OIEHOYHBIX CpPEACTB TEKYIIEro, pyOeKHOro (TeMaTHUYE€CKOTO)
KOHTPOJIS U 3alaHUN NPOMEKYTOUYHOU aTTECTALUU.

B yueOHO-METOOMYECKOM KOMIUIEKCE MPUBEIEHbI MPUMEPhl 3aJaHUM,
KOTOpBbIE SIBIAIOTCS MOJENbHBIMU. Kaxablii mpernoaaBaTesb, B CBOIO OYepeib, B
paMKax CBOEM METOJUYECKOH NESITeIbHOCTU caM MPOEKTUPYET U pa3padbaTbiBaeT
CpelcTBa 00YUYEHUSI U KOHTPOJIS, @ TAKXKe BHIOMPAET METO/Ibl M OpraHU3alMOHHbIE
(bopMbI UCXOMs u3 OpraHu3alMOHHO-TIEJarOTUYECKUX yCIOBUH
o0pa3oBaTeIbHOro IMpoliecca, COOCTBEHHOIO OMbITa, YPOBHS MOJATOTOBIEHHOCTH
Y MOTUBAILIMH CTYIECHTOB.
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