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3. Marepuajbl AJIsl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH 110 y4eOHOH
AUCUHMIIUHE

4. Martepuajbl NPOMEKYTOUYHOM ATTECTANMH MO Y4eOHOM TMCUUIIIINHE



1001mue moJI0KeHus

Hns  popmupoBaHus, KOHTPOJSI H OICHKA PE3yJbTaTOB  OCBOCHUS
00111e00pa30BaTEeIbHON JUCHUIUIUHBI « XUMUSD» pazpadoTaHa CUCTEMA OLICHOUYHBIX
MeponpusitTuii, yuuthiBatomas TpeboBanus D®I'OC COO (mpeaMeTHbie
pe3ynbtathl) U @I'OC CIIO (o6mue u npodeccrnoHaabHbIe KOMIIETEHITUN).

BaxxHOl 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMbI OLIEHUBAHUS SIBISIETCS
COTJIACOBAHHOCTh OIEHOYHBIX MEPONPHUATHNA W 3allJIAaHUPOBAHHBIX PE3YyJIbTATOB
oOyuenus. Kaxioe oneHouHOE MEPOIPUSTUE HAMPABICHO Ha (DOPMUPOBAHUE WITH
U3MEpEeHre 3HAHMS / YMEHUSI B KOHTEKCTE, YKa3aHHOM B Pe3yJibTaTe 00yUeHUS.

B mucuunnubae «XuMHS» K OCHOBHBIM OIIEHOYHBIM  MEPONPHUATHUAM
OTHOCSTCA: 3aJlaHus B TECTOBOM (popme, MpaKTUUECKHUE 3aJlaHus Ha COCTaBJICHHE
YpaBHEHUN  peaknuii, KIaCCUPUKAIMIO W  HOMEHKJIATYPY  XHMHYECKHX
COCIMHCHUM, pacyeTHbIC 3aaadd, J1abopaTopHbie  paboOThl, TPAKTUKO-
OpPUEHTUPOBAHHBIE 3aJaHusi (pacueTHblE M TeopeThuueckue). B  mpukiiagHbIx
MOJYJISIX B KAU€CTBE OLICHOUHBIX MEPOINPHUATHI TaKke 3allJIaHUPOBAHBI KEUCHI U
y4eOHO-UCCIIEI0BATENBCKHAE MTPOEKTHI.

Peanuzanysi olleHOUYHBIX MEPOINPHUATHI MO XMMUM 3aIUIAHUPOBaHA B paMKax
TEKYIIEro, pyOeKHOro (TEMaTUUYEeCKOTO) KOHTPOJIS U TPOMEKYTOUHOMN aTTecTaluu
1O TUCITUTIIIUHE.

CuctemMa OLEHOYHBIX MEPOIPUATHN MO XMMHUHU MPEACTABICHA B NACIOPTE
OIICHOYHBIX CpeACTB (Tadmmia 1).



2) Pe3yanaTb| 0CBOEHMA ANCUUNJIVIHDI, noaneXaljue npoeepke

Ne | Monyas / Pasnen / Tema Pe3yabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
I | OcHoBHOe conep:xanue
1 |Pa3gexn 1. OcHoBBI DopmyMpoBaTh 0a30BbIE
CTPOCHMS BellecTBA MOHATHSA M 3aKOHBI XUMHH
1.1 |Ctpoenue aTomoB CocTaBisiTh XUMUYECKUE 1. Tect «CTpoeHre aTOMOB XUMUYECKUX SJIEMEHTOB U
XUMUYECKUX 3JIEMEHTOB U |(pOPMYJIbI COETMHEHHI B IPUPOJA XUMHUECKOU CBSI3M».
npUpoaa XUMHYECKOU COOTBETCTBHH CO CTEIIEHBIO 2. 3agauM Ha COCTaBJIEHUE XUMHUYECKUX (POpMYII
CBS3U OKHUCJICHHS] XUMHYECKHUX JIByXaTOMHBIX COE€AMHEHUI (OKCHIOB, CYJIb(PHUIOB,
AJIIEMEHTOB, UCXOMS U3 TUAPUIOB U T.I1.)
BaJICHTHOCTHU U
AIEKTPOOTPULIATEIIBHOCTH
1.2 |Ilepuopnueckuii 3aKOH U | XapaKTEpU30BaTh XUMUYECKHE |[IpaKkTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aTaHUS
tabmuua [[.1. MenneneeBa |37€MEHTHI B COOTBETCTBHH C UX |HA XapaKTEPU3aALUIO XUMUYECKHUX AJIIEMEHTOB:
MOJIOXKEHUEM B IEPUOJUYECKON |«MeTtamnueckue / HeMeTalInyeCcKue CBOMCTRA,
CUCTEME XMUMHUYECKUX DIEMEHTOB |3JIEKTPOOTPULIATENBHOCTD U CPOJICTBO K IIEKTPOHY
JI.. MenpaeneeBa XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHUE C UX
AJIIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
NEPUOJNYECKON CUCTEME XUMHUUECKUX d1eMeHTOoB J[. 1.
MenneneeBa»
2 |Pazgen 2. Xumuyeckue CocraBiasiTh ypaBHeHUA U KourpouabHas padora




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
peakuun cXeMbl XMMH4YECKHX peaknuil |«CTpoeHHe BelecTBa 1 XMMHUYECKHe PeaKkum»
2.1 |Tumbl XUMUYECKUX CocraBnarh peakiuu 1. 3amaun HA COCTABICHUE YPABHEHUMN PEAKIINN:
peaxkuuin COCIMHEHUS, PA3IIOKEHUS, — COEJIMHEHUS, 3aMEILICHHUS], Pa3JIOKEeHHsI, OOMEHa U
oOMeHa, 3aMelleHHUs], peakinii ¢ y4yacTueM KOMIUIEKCHBIX COeIMHEHU (Ha
OKHCIIUTEIBHO- npuMepe rUAPOKCOKOMITIIEKCOB aTIOMUHHUS U LIUHKA);
BOCCTAHOBUTENIBHBIC PEAKIIUHA U |— OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN €
peakuuu UCIOJIb30BAaHUEM METO/A IEKTPOHHOIO OaslaHca;
KOMIUIEKCO0Opa3oBaHus (Ha — C Y4aCTHEM KOMIUIEKCHBIX COEJUHEHUH (Ha mpuMepe
IpUMEPE TUAPOKCOKOMIIIEKCOB  |THIPOKCOKOMIUIEKCOB LIUHKA U AJTFOMUHHS).
AJTIOMHUHMS U [IMHKA) C y4yacTHeM |2. 3a/1aud Ha pacueT KOJNYECTBEHHBIX XapaKTePUCTUK
HEOPraHUYECKUX BEIIECTB IIPOAYKTA PEAKLIMH COCIUHEHUS; MACCOBOU WIH
00BEMHOM 1011 BBIXO/A MPOAYKTA PEAKLIMH COEUHEHUS
OT TEOPETHYECKH BO3MOKHOI0; 00bEMHBIX OTHOLIEHUI
ra3oB; KOJMYECTBEHHBIX XaAPAKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJYKTOB PeaKLnu; Macchl (00bEM,
KOJIMYECTBO BEILIECTBA) MPOIYKTA PEAKIIMHU, €CIIH OJHO U3
BEILECTB JIAHO B BUJIE PACTBOPA C ONPEIEICHHON
MacCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA
2.2 |DOneKTponuTHYECKAs CocTaBisITh ypaBHEHUSA 1. 3amaHus Ha cocTaBIEHUE MOJIEKYJIISIPHBIX U HOHHBIX

JIACCOIIMAINS U MOHHEBIN
oOMeH

XUMHUYECKUX PEaKIINd HOHHOTO
oOM€Ha ¢ y4acThueM

peaKkuui ¢ y4aCTUEM OKCHJIOB, KUCIOT, OCHOBAHUM U
COJIEH, MOHHBIX PEaKL i THIpoIn3a COJIEH,




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
HEOPraHWYEeCKUX BELIECTB YCTaHOBJICHUE N3MEHEHUS KHUCIIOTHOCTH CPEBI.
2. JlabopatopHas pabora «Peakuuu rufipoin3a
3 [(Pasgexa 3. Ctpoenue u HccaenoBats cTpoeHue u KourpouabHas padora «CBOMCTBAa HEOPTraHUYECKHX
CBOMCTBA CBOMCTBA HEOPraHMYECKHUX BeLIECTB»
HEOPraHMYeCKHUX BelleCTB |BellecTB
3.1 |Knaccuduxarmus, Knaccudumnmponats 1. Tect «HomenknaTypa u Ha3BaHUE HEOPTAHUYECKUX
HOMEHKJIATYpa U CTPOCHUE |HEOPraHWYECKHUE BEILECTBA B BEILECTB UCXOI U3 UX XUMUYECKON (POPMYJIbI WU
HEOPraHWYECKUX BEUIECTB |COOTBETCTBUU C UX CTPOECHHUEM  |COCTABJIECHUE XMMHUUYECKON POPMYIIbI UCXOS U3
Ha3BaHMs BELIECTBA MO0 MEKAYHAPOIHON WIH
TPUBUAIBHOW HOMEHKJIATYPE».
2. 3agauM Ha pacdyeT MacCOBOM J0JHU (Macchl)
XUMHUYECKOTO 3JIEMEHTa (COEIMHEHUS) B MOJIEKYJIe
(cmecn).
3. [IpakTrueckue 3aJaHus MO KJIacCU(PUKALUH,
HOMEHKJIaType U XUMUYECKUM QopMyJiaMm
HEOPTaHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB.
4. IlpakTrueckue 3alaHusl Ha ONPEICICHNE XUMUYECKON
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJ1a XUMUYECKOU
CBSI3U U THIIA KPUCTAJUIMYECKOMN PEIIETKH
3.2 |PU3NKO-XUMHUYECKUE YcraHaBnuBaTh 3aBUCUMOCTD 1. Tect «OcOOEHHOCTH XUMHUYECKHUX CBOMCTB OKCHU/IOB,

CBOMCTBA HEOPTAHUYECKUX

(UBUKO-XUMHUYECKUX CBOMCTB

KHUCIIOT, OCHOBaHUH, aM(OTEPHBIX TUIPOKCUIOB U




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
BELIECTB HEOPraHWYECKUX BEUIECTB OT coJIei».
CTPOEHUS aTOMOB M MOJIEKYJ, a |2. 3a/JlaHKsI HA COCTABJICHUE YPAaBHEHUI XUMHUUYECKHUX
TaK)K€ TUIA KPUCTAJUIMYECKOW  |peaklUUid ¢ y9aCTHEM IPOCTBIX U CIO0XKHBIX
pEIIETKU HEOPraHWYECKUX BEUIECTB: OKCUJ0B METAILIOB,
HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTraHWYECKUX KUCIOT, OCHOBAaHUI U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX CBOMCTBA U CLOCOOBI MOIYUYEHHUS.
3. [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS
Ha CBOKCTBA U NOJIyYEHNE HEOPTaHUYECKHUX BEIIECTB.
4. JlaboparopHas padota «CBONCTBA METAIIJIOB U
HEMETAJIOBY
3.3 |IIponsBoacTBo OOOCHOBBIBaTh 3HAUYECHUE U IIpakTHKO-OpUEHTUPOBAHHBIE 3aTAHUS IO COCTABJIEHUIO
HEOPraHUYECKUX BEIIECTB. |IPUMEHEHHUE HEOPraHUYECKUX  |XMMHUYECKUX PEAKIUi C yYaCTUEM HEOPraHUYECKUX
3HaueHUE U TPUMEHEHHUE B |BEILIECTB B OBITOBOM U BEILECTB, UCIOJIb3YEMbIX JJI UX UACHTUPUKALNUU U
OBITY U Ha MPOU3BOJACTBE  |[IPOU3BOACTBEHHOM IPOMBIIIIEHHBIX CIOCOOOB MOTYYEHUS
JEATEIIbHOCTH YEJIOBEKA UX
(U3UKO-XUMUYECKUMU
CBOMCTBaMU
4 |Pa3gea 4. Ctpoenue u HccienoBats cTpoeHue u KourpouabHas padora

CBOMCTBA OPraHN4YeCKHX

CBOMCTBA OPraHU4YeCcKHX

«CTpoeHHe U CBOMCTBA OPraHMYeCKUX BelleCTB»




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
BelIeCTB BelLIEeCTB
4.1 |Knaccudukanus, crpoenue |Knaccudunmponathb 1. 3amanus Ha COCTaBIIEHUE HA3BaHWUI OPTraHUYECKUX
Y HOMEHKJIaTypa OpraHMYECKHUE BEIIECTBA B COEJIMHEHUI 110 TPUBUAIBHON MM MEXTyHAPOIHOM
OpraHUYeCKUX BEIIECTB COOTBETCTBHHM C UX CTPOEHUEM  |CUCTEMATHYE€CKON HOMEHKIIAType
2. 3aj1aHus HAa COCTABJIEHUE MOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHMYECKUX BEIIECTB
OT/ZIEJIbHBIX KJIACCOB
3. 3ajauu Ha onpeeeHue MPocTeiIe Gopmyibl
OpPraHU4ECKON MOJIEKYJIbI, UCXOS U3 JIEMEHTHOTO
cocTana (B %)
4.2 |CaoiicTBa OpraHM4ecKux |YCTaHaBIMBATh 3aBUCUMOCTb 1. 3aganus Ha cOCTaBJIEHUE YPAaBHEHUI XUMHUYECKHUX

COEIMHEHUI_

(1)I/IBI/IKO-XI/IMI/I‘{€CKI/IX CBOMCTB
OPraHNYCCKHUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

peaKkuil ¢ y4aCTUEM OPraHMYECKUX BEIIECTB Ha
OCHOBAHUHU UX COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKHUX
peaKUni, WUTFOCTPUPYIOLIMX XUMUYECKUE CBOWCTBA C
YYETOM MEXAaHU3MOB MIPOTEKAHUS JAHHBIX pEaKIUi U
F€HETUYECKOM CBSI3M OPraHUYECKUX BEIIECTB PA3HBIX
KJIACCOB

3. PacueTHbIe 3a1a4u IO YPAaBHEHUSAM PEAKLINN C
Y4aCTHEM OPTaHMYECKHUX BEIIECTB.

4. JJTabopatopHas padota «IlonyueHnue sTusieHa u




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
U3Yy4YEHHUE €T0 CBOMCTBY
4.3 |Opranuueckue BeniecTBa B [OOOCHOBBIBATh 3HAUECHUE U IIpakTUKO-OpUEHTUPOBAHHBIE 3aIAHUS IO COCTABJIECHUIO
KU3HEAECATEIBHOCTU IIPUMEHEHUE OPTaHUYECKUX XUMHYECKUX PEAKLINNA C YHACTUEM OPTaHUYECKHUX
yenoBeka. [[pon3Bo/icTBO U (BelIeCTB B OBITOBOI U BELIECTB, UCIOJIb3YEMbIX JIJISl UX UJICHTU(DUKAIIUY B
IIPUMEHEHUE OPraHUYECKUX |IPOU3BOACTBEHHOM OBITY Y POMBIIIJIEHHOCTH.
BEILECTB B NEATEIbHOCTH YEI0BEKa UX
IIPOMBIIUIEHHOCTH ($U3UKO-XUMUYECKUMU
CBOMCTBaMU
5 |Pa3gen S. Kunernueckue |(HMcciaenoBars paBHOBecHe U KourpouabHas padora
U TEPMOJAMHAMMYECKHE  |CKOPOCTbh XMMH4YECKHX «CKOpOCTh XUMHYECKOM peakuuy U XUMHYeCKoe
3aKOHOMEPHOCTH peakumi pPaBHOBecCHE»
NPOTEKAHUA XMMHUYECKHX
peaxkumi
5.1 |Kunernueckue HccnenoBarh BIUSIHUE 1. JTabopaTopHas paboTa Ha BIOOD:
3aKOHOMEPHOCTH KOHIICHTPAIIUKU pearupyommx |— «Onpenenenue 3aBUCHMOCTH CKOPOCTH PEAKLIUN OT

MPOTEKAHUS XUMUYECKUX
peakuin

BEILIECTB U TEMIIEPATypPhI HA
CKOPOCTb XMMUYECKUX PEaKLU

KOHIIEHTPALIMU PEArUPYIOIINX BEUIECTBY;
— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
TEMIEPATYPhI».

2. ITpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aIaHUS
Ha aHajau3 (GaKTOPOB, BIUSIONINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKON PEAKIINU




Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
5.2 |TepMoguHaMHuuecKue HccnenoBath BIHsIHUE 1. 3agaun Ha pacyeThl TEIIOBBIX 3(HPEKTOB XUMUUECKUX
3aKOHOMEPHOCTH M3MEHEHHUS KOHLIEHTPALUH peakiuii U onpeieJIeHUue TUIA Peakiuu (Mo TEMJI0BOMY
MPOTEKAHUSI XMMUUYECKUX  |BEILIECTB, PEAKIIUU CPEABI U 3 deKTy: I3K30- U IHAOTCPMHUECKHE).
peakuuii. PaBHOBecue TEMIIEPATypPbl HA CMEIIEHUE 2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJJaHUS HA
XUMUYECKUX PEAKIIUM XUMHUYECKOTO PaBHOBECHS npuMenenue npunuumna Jle-Illatense ajist HaxoXaeHUS
HaIlpaBJIEHUS CMELICHUS PAaBHOBECUS] XUMHYECKOM
pEeaklMy U aHaau3 (PAKTOPOB, BIAUSIOIIMX HA CMEILICHHUE
XUMHUYECKOTO PABHOBECHSI.
3. JlabopatopHas pabota «3yduenue BIusiHUS
pa3nuYHbIX (PAKTOPOB HA CMEILIEHUE XUMUYECKOTO
paBHOBECHUSD
6 |Pa3gea 6. lucniepcHbie HccaenoBarh qucnepcHbie KontpoabHasi padota no teme «/ucnepcHsoie
CHCTEeMBI CHCTEMBI CHCTEMbI»
6.1 |ducnepcHble CUCTEMBI U Paznuuaths uCTUHHBIE pacTBOPHI, |1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.
(haKkTOphl UX YCTOMYMBOCTH |KOJUIOMIHBIE PACTBOPHI U 2. IIpakTUKO-OpUEHTUPOBAHHBIE PACUETHHIE 33/IaHHS Ha
rpy0oaucriepcHbIE CUCTEMBI HA  |TUCIIEPCHBIE CUCTEMBI, UCTIOJIb3yEMbIe B OBITOBON U
OCHOBE XUMHUYECKOTO IIPOU3BOCTBEHHON JI€ATEILHOCTH YEJIOBEKA.
AKCIIEpUMEHTA
6.2 |HccrnenoBaHnue CBOWCTB UccnenoBath Gpusuko- Jlaboparopnas paboTta (Ha BBIOOD):

AUCIICPCHBIX CUCTCM

XUMHUUYECKHUE CBOMCTBA
Pa3JIMYHBIX BUJIOB JUCTIEPCHBIX

— IIpurorosiieHne pacTBOPOB;
— MccnenoBanne AUCIIEPCHBIX CUCTEM.
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Ne | Monyasb / Paznen / Tema PesyabTaTt 00y4eHus Tunbl OEHOYHBIX MEPONIPUATHI
CUCTEM
7 HUccaenoBars cBoiicTBa
Pa3znen 7. KauecTBeHHBIE
OpPraHu4ecKHuX M
peakuuu oOHaApyKeHUs
HEOPraHM4YeCKUX BellecTB ¢
OpPraHU4YecKHX H
HCNO0JIb30BAHHEM
HEOPraHN4YeCKHUX BelecTB .
Ka4eCTBEHHbIX peaKiuii
7.1 |O6HapyxeHue HccnenoBarh KaueCTBEHHBIE 1. JITabopaTtopHas pabora (Ha BbIOOD):
HEOPraHUYECKUX KaTUOHOB |pEaKIMy HEOPTaHUYECKUX — AHanmuTH4YecKue peakuuu KaTuoHoB [-VI rpym;
Y aHUOHOB BEILECTB — AHaIIMTHYECKUE PEAKIIUN AHUOHOB.
2. IIpakTrueckue 3a1aHUs HA COCTABIICHUE YPABHEHUN
peakiuit ooHapykeHus katuoHoB [-VI rpynm u
AHUOHOB, B T.4. B MOJIEKYJISIPHOU U MOHHOU (popmax.
7.2 |O6HapyxeHue HccnenoBarbh KaueCTBEHHBIE 1. JITabopaTtopHas pabora (Ha BBIOOD):
OpraHUYECKUX BEIIECTB pEaKIMy OPraHUYECKUX — KauecTBeHHBIE peakIMu Ha OTAEJIBHBIE KJIACCHI
OT/EIJIBHBIX KJIACCOB C COECIMHEHUI OTAENBHBIX KJIACCOB |OPTAHUYECKHUX BEILIECTB;
UCIIOJIb30BAHUEM — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIMHEHUN 110
KaueCTBEHHBIX PEaKIIHii (YHKIMOHATBHBIM FPYIIIAM.
2. IIpakTrueckue 3a1aHusl HA COCTABIICHUE
KaueCTBEHHBIX PEAKIINi OOHAPYKEHUSI OPTaHUYECKUX
COeIUHEHUM
II | IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COAePKaHUe (CoaepKaHue MPUKJIATHOTO MOILYJIA)
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Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
8 [(Pasnex 8. OueHuBaTh MOCJIEACTBHSA 3amura keica (¢ yueTom Oyayuei
Xumus B ObITY B OBITOBON M NMPOM3BOCTBEHHOI (MPpOodecCHOHATIBLHON AeSITeJIbHOCTH)
NMPOU3BOJACTBEHHO NAeSITeJIbHOCTH YeJI0BeKa ¢
AeATeJIbHOCTH YeJIOBEKA |MO3UIHUI IKOJIOTHYECKOM
0e3omacHOCTH
Xumus B ObITY U OueHnBaTh MOCIEACTBHUS Keiic (¢ yuerom Oyaymie npodeccuoHanIbHON
IIPOU3BOJICTBEHHOMN OBITOBOM M MPOU3BOJCTBEHHON  |IESITEIIbHOCTH)
JEATEIIbHOCTH YEJI0BEKA JEATEIIbHOCTH YEJIOBEKA C Bo3MOXHBIE TEMBI KEHCOB:
MO3UILUHN SKOJIOTHYECKOM 1. IToreruienue KiiMMaTa U BEICBOOOYKIEHHE Ta30BbIX
0e30MacHOCTH TUAPATOB CO JIHA OKEaHa.
2. byayiue matepuaisl il aBUa-, MallliHO- U
MpUOOPOCTPOECHHUS.
3. HoBble maTepuabl 17151 COJIHEUHBIX OaTape.
4. JIekapcTBa Ha OCHOBE PACTUTENIBHBIX ITPENAPATOB
9.1 [Pa3gen 9.1. UccnenoBanue | MHTEpHIpeTUPOBATH 3amura yueOHO-HCCJIeI0BATEIbCKOI0 MPoeKTa (¢

M XUHMHUYECKHU aHAJIn3
00beKTOB Onocdepnbl

XHMHYECKHE MPoIecchl U
siBJieHUs1 B Ouocdepe

yueToMm Oyayuieii mpogecCHOHAJIBLHOM 1€ TeJIbHOCTH)

9.1.1

OcCHOBEHI JTabopaTOpHOU
NPAKTHKH B
po¢eCCHOHATTBHBIX
n1abopaTopusix

BBITIOIHATE OJTHBIN IMKIT
AKCTIIEPUMEHTAILHOTO
HCCJIEOBAHUS C COOIIOIEHUEM
mpaBuiI 0€30MacCHOTO 0OpaIeHus

1. JJaGopatopHas padota «OcHOBBI 1aOOpaTOPHOI
PAKTUKI.

2. TumnoBbIe pacyeThl 110 TEMATHUKE IKCTIEPUMEHTA.
3. 3agauu Ha BBIYUCIIEHUE CPEHETO 3HAYCHUS
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Moayas / Paznen / Tema

PesyabTar 00yuyenus

THunbl OLEHOYHBIX MEPONIPUATHI

C BEILIECTBAMH M J1Ta0OPaTOPHBIM
000pyZI0BaHUEM

AKCIIEPUMEHTAIbHBIX JaHHBIX, TOTPEIIHOCTH.
4. IlpencraBieHue pe3ybTaTOB HKCIIEPUMEHTA B
pasznuyHoii popme (Tabmurna, rpaduk, OTYET, TOKIAI,
Mpe3eHTaIus).

9.12

XUMHUYECKHUI aHAIU3 MPOo
BO/JIBI

HccaenoBats XUMHUYECKUHN
cocTaB MpoO BOJIbI

1. Tect «CBoiicTBa U COCTaB BOJbBD.

2. 3aganne « XMMHYECKUI COCTaB BOJIbI, TUI BOJBI U
CIOCOOBI €€ MPUMEHEHUs» (C UCTIOIb30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE 3aJAHUS
Ha COCTaB BOJIBI M CIIOCOOBI BRIPAKECHUSI KOHIICHTPAIIUNA U
repecyeT KOHIEHTPALUH (C UCIIOJIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJabopaTtopHas paboTa Ha BHIOOD:

— OuucTka BOAbI OT 3arpsI3HEHNN;

— Onpenenenue pH BOJbI U €€ KUCTOTHOCTH;

— Onpenenenne KeCTKOCTH BOAbI U CIIOCOOKI €€
yCTpaHEHUs

9.13

XUMHAYECKUN KOHTPOJIb
Ka4yeCcTBa MPOJYKTOB
MATAHUSA

HcciaenoBats XUMHUYECKUH
COCTaB MPOJAYKTOB MUTAHUS

1. Tect «Oprannveckue 1 HEOPraHMYECKUE BELIECTBA,
BXOJSIIME B COCTAB MPOIYKTOB IIUTAHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 10
KYyJIMTHAPHOM TeMaTHKe.
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Moayas / Paznen / Tema

PesyabTar 00yuyenus

THunbl OLEHOYHBIX MEPONIPUATHI

3. JIabopatopHas padota (Ha BEIOOD):

— ObOHapyXeHre HUTPATOB B MPOJIyKTAX MUTAHUS;

— HccnenoBanue mpoIyKTOB MUTAHUS HA HATHUYUE
YIJIEBOJIOB (MYKa, TBOPOT, MOJIOKO, HOTYPT) HA HAJTU4Yue
YIJIEBOJIOB (Kpaxmall, III0K03a, caxapo3a)

9.14

XUMHUYECKHUIN aHATU3 MPOo
MIOYBBI

HccaenoBats XUMHUYECKUHN
COCTaB MPOO MOYBHI

1. TecT mo TeMe « XMMHUYECKHUI COCTAB HEOPTAHUYECKUX
U OPraHUYECKUX YAOOPEHUIN.

2. 3aganne «B3auMocCBsI3b cOCTaBa IIOYBbI, TUITI TOYBBI U
€€ Ha3HAYCHUS.

3. JlabopatopHas pabota (Ha BBIOOD):

— O0HapyXeHNe HEOPTaHNYECKUX MpUMece B mpodax
MTOYBBI;

— Onpenenenne pH BogHOM

BBITSIKKHU TTOYBBI, €€ KUCIOTHOCTH U MIEIOYHOCTH

9.1.5

HccinenoBanme 00bEKTOB
onochepsr

HccaenoBaTh XMUMUYECKUI
COCTaB 00BEKTOB OMOChEpPHI HA
pUMEpPE MPOAYKTOB MUTAHUS,
BOJIBI M TTIOYBBI

VY4eOHo-nccne10BaTeNIbCKU MTPOEKT B 00JaCTH
MCCIIeI0BaHMS O0BEKTOB OMOC(EPHI.

Bo3MoxHBIE TEMBI ITPOEKTOB:

1. MccnenoBanue coctaBa MUHEPAIBHOW BOJBI U
PEKOMEHJAIMU TI0 €€ UCIIOJIb30BAHUIO.

2. UccnienoBanue pa3pymaromiero JI€MCTBUS IPUPOTHON
BOJIbl HA CTPOUTEIILHBIE MaTePUATIbI.

14



Moayas / Paznen / Tema

PesyabTar 00yuyenus

THunbl OLEHOYHBIX MEPONIPUATHI

3. CocTaBneHue MpoeKTa [BETHUKA/0ropoja/caaa B
3aBUCUMOCTH OT COCTaBa MPOaHAIU3UPOBAHHBIX MOYB.
4. CocraBiieHre cOaIaHCUPOBAHHOTO MEHIO Ha JICHb
(HEmen0) B 3aBUCUMOCTH OT COJIEP)KaHUS XUMHUUYECKUX
MaKpo U MUKPORJIEMEHTOB B MPOAYKTAX MUTAHUS.

5. UccnenoBanue KkauecTBa MMMTHEBOM BOJIBI.

6. UccnenoBanue npod BOJONPOBOAHON BOJBI HA
MpeaMET yCTPaHEHUS KECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIbI B
CEJILCKOXO3IHCTBEHHON JIESITEILHOCTH

9.2

Pa3znen 9.2. UccaenoBanue
U XUMHYECKH aHAIu3
00bEKTOB TeXHOC(pepbl

HNuTepnperupoBars
XUMHYECKHE MPo1ecchl U
sIBJICHUS B TexHoCc(epe

Y4eOHo-uccIea0BaATEeNbCKHIA POEKT (C Y4eTOM
Oyayueii npoeccuoOHAIbLHOI 1eITeJILHOCTH)

9.2.1

OcHOBBI Ta0OpaTOPHOM
NIPAKTHKH B
po¢eCCHOHATIBHBIX
1abopaTopusix

BBINOMHSATE MOJHEBIN ITUKIT
AKCIIEPUMEHTAIBHOTO

UCCIIEIOBAHUSI C COOIIOICHUEM
npaBuiI 0€30MacCHOTO OOpaIeHus
C BEIIECTBAMU U JIA0OPAaTOPHBIM

o0opynoBaHUEM

1. JlabopatopHas pabora «OCHOBBI J1aOOpPATOPHOI
IPAKTUKI.

2. TuroBble pacyeThl 1O TEMATUKE IKCIIEPUMEHTA.

3. 3a1aun Ha BBIYUCIICHUE CPETHETO 3HAUYCHUS
AKCIIEPUMEHTATIBHBIX JaHHBIX, TIOTPEIITHOCTH.

4. IlpencraBieHue pe3yabTaToOB SKCIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpaguk, OTYET, TOKIA,
MpEe3eHTaLNA).

15



Moayas / Paznen / Tema

PesyabTar 00yuyenus

THunbl OLEHOYHBIX MEPONIPUATHI

922

XUMHUYECKHUIN aHATU3 MPOO
TEXHHUYECKOMN BOJIBI

HccaenoBats XUMHUYECKUHN
COCTaB MPOO TEXHUUECKOHN BOIBI

1. 3agauu Ha omnpeielIeHNe METAIIIOB, HEOPTaHUYECKUX
AHUOHOB M OPTaHUYECKHUX BEIIECTB B TEXHUYECKOM BOJIE
Pa3HOTO Ha3HAYCHHSI.

2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIBI M CTIOCOOBI BRIPAKECHHSI KOHIICHTPAIIUNA U
MepecyeT KOHIICHTPAIUi (C HCTIOIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).

3. 3agannue « XUMHUYECKHUI COCTaB TEXHUUECKOM BOJIbI,
THUII BOJABI U CITIOCOOBI €€ MPUMEHEHHUSD (C
UCII0JIb30BaHUEM HOPMATHUBHBIX JJOKYMEHTOB).

4. JIabopaTtopHas padota (Ha BEIOOD):

— OnpeneneHue XJIOPUI0B METOJIOM TUTPOBAHUS B
TEXHUYECKOU BOJIE;

— OnpeneneHue )KECTKOCTH TEXHUYECKON BOJABI METOI0M
TUTPOBAHUS

923

XUMHUYECKAN KOHTPOJIb
Ka4yecTBa BO3/1yXa

HccnenoBarh conepxkanue
YIJIEKUCIJIOTO T'a3a B BO3AYXE

1. Tect mo Teme « XMMUYECKHI COCTaB aTMOC(EpHOTO
BO3/yXa M BO3lyXa paboueii 30HbD».

2. [IpakTUKO-OpHEHTUPOBAHHBIC 3aJaHUS Ha
XUMHYECKUAN aHAJIA3 COCTaBa BO3yXa.

3. Jlabopatopnas pabota «OnpeerneHre coaepKkanms
YTIEKUCIIOTO Ta3a B BO3/IyXe

MTOMEIICHHS KCITPECC-METOIOM
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Ne | Mopayas / Paznea / Tema PesyabTar 00yuyenus THunbl OLEHOYHBIX MEPONIPUATHI
9.2.4 | Xumnueckuit ananus npo6 |MccrnenoBats mpoOsl 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 110
MaTepuagoB CTPOUTENBHO- |MaTEPUATIOB CTPOUTEIBHO- XUMHUYECKOMY aHalIM3y MPo0 MaTEepPHaAIOB CTPOUTEIHHO-
pecTaBpaliMOHHOM pECTaBpallMOHHOM JEATEIIbHOCTHU [pECTABPALIMOHHOM AEATENBHOCTH U IU3aMHA.
NEeATEeNIbHOCTH U IU3aliHa  |U Au3aiiHa 2. JJabopaTtopHas pabota (Ha BBIOOD):
— M3roroBneHue kpacok (moadop MUrMEHTOB U
CBSI3bIBAIOIIUX BEIIECTB);
— HccnenoBanue CBOMCTB BSDKYILIMX BEIIECTB Ha
MpUMEpE Turca
9.2.5 |UccnenoBanue o0bektoB  |MccnenoBath XuMudeckuii VY4eOHo-uccien10BaTeIbCKUi MPOEKT B 00J1aCTH

TexHoCc]epbl

COCTaB OOBEKTOB TEXHOC(hEPHI
Ha IPUMEPE TEXHUIECKOMN BOJIBI
U MaTEPHUAJIOB CTPOUTEITHLHO-
pECTaBpallMOHHOMN AEATEIIbHOCTH
W IU3aiiHa

HCCIIeI0BaHUS OOBEKTOB TEXHOCHEPHI.

Bo3MoxHBIE TEMBI ITPOEKTOB:

1. KoHTponp KauecTBa TEXHUYECKOW BOJIBI PA3HBIX BUJIOB
B cootBeTcTBUHU ¢ MeToaukamu no ['OCT.

2. Co3tanue NEKOPATUBHOW IITYKATYPKH.

3. IIurMeHTHI B U3AENUAX U3 CTEKIIA.

4. UccnenoBaHue pa3pyliaroiero JeMCcTBHs BObI Ha
CTPOUTEIIbHBIE MATEPUAIIBI.

5. OueHka cocTosTHUS BO3/TyXa paboyei 30HbI
crienuaiucTa (TeXHOJIOTa, CTPOUTENS U T.11., C yUETOM
o0nacTu npodeccuoHaIbHOM IeITeThHOCTH) B
COOTBETCTBHH C HOPMATHUBHBIMU JOKYMEHTAMU
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3MarepuaJbl AJ151 TEKYIIero KOHTPOJISI YCIIEBAEMOCTH 10 y4eOHOM TMCHUIINHE

Cucrembl 3a1aHUil B TeCTOBOM popme
Cucrema 3afaHuii B TeCTOBOM ¢dopMe — 3TO cojep)KarelibHas CHCTeMa, OXBaThIBAIOIIAs B3aWMOCBS3aHHBIE 3JIEMEHTHI
3HaHUM. B oTiiMunMe OT TecTOB, B CHCTEMax 3aJaHUil BEPOSTHOCTh MPABUIBHOIO OTBETA HA MOCJIEAYIOUIEE 3aJaHUE MOMKET

3aBUCCTDb OT BCPOATHOCTU IIPABUJIBHOI'O OTBCTA HA IIPCAbIAYIIHUC 3a1dHHA.

I[J'I?I TOro 4rtoOBI Ha OJHOM COACPIKATCIBPHOM MATCpHAJIC MOKHO OBUIO COCTaBHTHL HECKOJIBKO BapHaHTOB TCCTa,

KOHCTPYUPYIOT 0a3y 3amaHuii B TecToBOi dopme. Eciam ecTh KOMIBIOTEpHBIE POrpaMMbl T€HEPAIIMH TECTOB, TO B IPOTPAMMY
CO3/aHMs TECTa BBOJAUTCS 0a3a, BKITIOYAIOIIAs B CeOs MapaljIeIbHBIC 110 CONEPKAHUIO U TPYAHOCTH BapUAHTHI OJTHOTO U TOTO K€
3a/laHnsg. JTO O3HAYaeT, 4TO MPOBEpPKA 3HAHWS MPU3HAKOB, CBOWCTB, COCTaBa, (QYyHKIIUNA OJHOTUIHBIX OOBEKTOB MOXKET OBIThH

OpraHn30BaHa Ha 0aze OJHOI'O M TOTI'O K€ 3aJaHHA, MCHAIOIICTO B CBOEM TCKCTC TOJIBKO HA3BAHHUEC O3THUX 00BEKTOB. JTH 3aJaHusA

Ha3bIBAIOT (PACETHBIMMU, T.€. UMEIOIUMHU [TEPEMEHHBIE SJIEMEHTHI.
[TpuBenem npuMep CUCTEMBI 3aJJaHU B TECTOBOM (popMe, BKIIIOUaroIIeil paceTHbie 3aaanus (PpaceTsl B 3aJaHUH 3aKJIFOUEHbI

B (hurypHbie CKOOKH).

HazBanue teMpl

Tema 1.1 «CTpoeHue aTOMOB XMMHUUYECKHUX
AJIEMEHTOB U MPUPOJA XUMUUECKOU CBSI3M»

Pesynbrar oOyuenus

CocTaBnsaTe xuMuU4eckue (GpopMyIbl COCTMHEHHM
B COOTBETCTBUM CO CTENEHBID  OKHUCIICHUS
XUMHYECKUX BJIEMEHTOB, UCXOJ U3 BaJCHTHOCTH
Y DJIIEKTPOOTPULIATEIIBHOCTH

OO01Me KOMIIETEHIIUN

OK 01
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Bei0epurte 0aMH NpaBUJIbLHBIA OTBET:

1. Atombl C 1 S1 UMEIOT OIMHAKOBOE YUCJIO:

A) HEUTPOHOB B sAIpe

b) sHeprernueckux ypoBHen

B) sneKkTpoHOB Ha BHENTHEM SHEPIETUYECKOM YPOBHE

') anekTpoHOB

2. B pany xumuueckux snemeHToB Li—-Be-B—C meTtannnyeckue cBoicTBa:
A) ycuimBaroTcs

b) ocnabeBaroT

B) He meHstoTCS

') u3MeHsItOTCSI MEPUOIUYECKU

3. K s-anemeHTam OTHOCHTCS:

A)K

b) S

B) Fe

I') Br

4. IlyreM coenrHeHHS aTOMOB 1107 HOMepoM 11 u 17 oOpa3yeTcst BEIIECTBO C XUMUYECKON CBA3BIO:
A) noHHOU

b) koBajeHTHO! MOJISIPHOM

19



B) xoBaseHTHON HEMOIIpHOI

') MeTasmuueckoit

5. {KOJMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO HHEPreTUYECKUX YPOBHEH; KOJIMYECTBO AJIEKTPOHOB Ha TMOCIEIHEM
HYHEPreTUYECKOM YPOBHE; KOJUYECTBO MPOTOHOB B SJIPE aTOMa} COOTBETCTBYET

A) HOMEpY TiepHoa

b) HoMepy rpymIibl

B) nopsiakoBomy HOMEpY

6. {xnopuny Oapusi, aama3y, aMMUaKy, CEpHON KHCIIOTE } COOTBETCTBYET

A) MOHHas XUMHUYECKasl CBSI3b

b) xoBaneHTHas MOJIIpHAS XUMUYECKas CBSI3b

B) xoBasieHTHAsT HEMOJISIpHAS XUMUYECKast CBSI3b

7. {cBs3b, 00pa30BaHHAs 3a CUET 00pa30BaHUSI OOUIUX JICKTPOHHBIX MAp; CBI3b, 00pa30BaHHAs 3a CUET 0000IECTBICHUS

BaJICHTHBIX AJIEKTPOHOB; CBSI3b, 00Pa30BaHHAS 3@ CUET ANEKTPOCTATUYECKUX CUJI MPUTSKEHUS | HA3bIBAETCS
A) noHHOU

b) Metannmuueckoit

B) xoBasieHTHOM

8. {B MmopsiKe BO3pacTaHUsl METAJUIMUYECKIX CBOMCTB; B MOPSIKE YOBIBAHMS pauyca aTOMOB; B IMOPSAKE BO3pACTAHUS
KHUCJIOTHBIX CBOMCTB JIETYYMX BOJAOPOJHBIX COSAMHEHUM | 3JIEMEHTBI PACIIOIOKEHBI B Py

A)K, Ca, Sc

b) Al, Mg, Na

B)F, CL 1

9. Kakoe u3 cyxxJeHuil BepHO 15 3yeMeHToB { VA rpynnsl , [VA rpynnsl, [A rpynmnsi |

A) ob1ras hopmyiia 1eTy4ero BoJopoHoro coeaquuenns RH4
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b) He 06pa3yroT JeTy4ux BOJAOPOAHBIX COETUHEHUM

B) 1o 3aBepiiieHust SHEPTETUUECKOTO YPOBHS HE XBaTaeT TPEX AIECKTPOHOB

10. Cpenu BemiecTB, ykazanHbiX B psaay {NHs, O,, HCI, SO,; CaO, HNO3, C12, CO2; H2S04, HI, CuCl2, CH4,
NH3} konnuecTBO COeTMHEHHM ¢ KOBAJIGHTHOM TOJISPHOM CBSA3BIO PABHO

A) Tpem

b) nBym

B) ueTbipem

11. Xumudeckast CBs3b B MOJIEKYJIaX {030HA U XJIOPUJIa KAJIbIUs; CEPHOU KUCIOTHI U XJIOPUJA AaMMOHHUSI; CEPHOI KUCIIOTHI U
030HAa} COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJSIpHAs U UOHHAsI

b) koBanieHTHas MOJsipHAs U KOBAJICHTHAS HEMOJISIpHAsI

B) xoBaneHTHast HEMOJIIpHAS U MOHHAs

Kak BUAHO U3 MpUBEIEHHOrO MpUMepa, Kaxaoe GaceTHOe 3aaHue MOXET ObITh MPeoOpPa30BaHO B HECKOJBKO Pa3IMUHBIX
BApUAHTOB OJIHOTO 3aJlaHUsl TECTOBOM cucTeMbl. [Ipu opraHuzaiuu aBTOMATU3UPOBAHHOIO TEKYIIETO KOHTPOJS MOSIBISETCS
BO3MOYKHOCTh TE€HEpaluud OOJIBIIOrO KOJWYECTBA BAPUAHTOB TECTa, MPU ATOM 3aJaHusi, MOJydeHHble U3 (acera, OyayT
NapajuieNIbHbI 110 COACPIKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyecKkue 3aJaHUS U 32124

[IpakTueckue 3aJaHusg U 3a7adyM, 4acTO HCIIOJIb3YEMbIE€ B Kay€CTBE AMJAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX
JTUCITUTUTMHAX, TAK)Ke MOTYT OBITh (paceTHhIMH. BO3MOXXHO TpUMEHEHHUE 3a/1a4 C BapHaHTaMU OTBETA /IS y100CTBA OpraHU3aIiH
aBTOMAaTU3UPOBAHHOT'O KOHTPOJIS.

[IpakTrdeckue 3aaHus U 3aa4M IPEJICTaBICHBI B pa3jenax:

1. OcHOBBI CTPOEHMS BelIeCTBA — 33Ja4l HAa COCTABJIECHUE XUMUYECKUX (POPMYJI IBYXaTOMHBIX COCAMHEHUI (OKCHIOB,
CyJb(UI0B, TUAPUJIOB U T.IL.).
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2. XuMH4YecKHe peakiuuu

2.1. 3agaun Ha cOCTaBJIEHUE YPAaBHEHUI peaklMii: COSAMHEHUS, 3aMELICHUs, Pa3JIOKEHUsI, OOMEHA U PEeaKUi C y4yaCTUEM
KOMIUIEKCHBIX COEJIMHEHUN (Ha MpUMepe THIPOKCOKOMIUIEKCOB AJTIOMUHHMS M LIMHKA); OKUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii C MCIONb30BAaHHMEM METO/AA JJIEKTPOHHOro OalaHca; € Y4YyacTHEM KOMIUIEKCHBIX COEIMHEHUN (Ha mpumepe
I'HJIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEaKLUU COCTUHEHMs; MacCOBOM WM 0OOBEMHOW OJIU
BbIXO/Ia TPOAYKTAa PEAKIMH COCIUHEHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHUH Ta30B; KOJWYECTBEHHBIX
XapaKTePUCTHK MCXOJHBIX BEIIECTB M MPOJIYKTOB pEakluu; mMacchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU
OJIHO M3 BELIECTB JaHO B BUJIE PACTBOPA C ONPENEIECHHON MacCOBOU JJOJIEH PACTBOPEHHOI'O BEILIECTBA.

2.3. 3ajaHusl HA COCTAaBJIEHUE MOJIEKYJSIPHBIX M MOHHBIX PEAKIUH C y4acCTHEM OKCHUIOB, KHUCIOT, OCHOBAaHHUWA M COJIEH,
VMOHHBIX PEAKIUI THIPOJIN3a COJIeH, yCTAHOBICHUE U3MEHEHUS KUCIOTHOCTH CPEIBI.

3. CTpoeHue U CBOMCTBA HEOPTAaHUYECKHX BELIECTB

3.1 3agaun Ha pacueT MacCOBOM 07U (MacChl) XMMUYECKOTO 3JIEMEHTa (COeIMHEHUS) B MOJIEKYyJie (CMecH).

3.2. [lpaktuueckue 3amaHus MO KiacCU(PUKAIMK, HOMEHKIAType U XUMHUYECKUM (POpMyliaM HEOpraHWYECKHUX BEIIECTB
Pa3INYHBIX KJIACCOB.

3.3. IIpakTryeckre 3a1aHus Ha ONPEIEICHUE XMMUYECKOM aKTUBHOCTH BEIIECTB B 3aBUCHMOCTH BHJ1a XUMUYECKOM CBSI3U U
THUIIA KPUCTAJUIMYECKON PEIIETKU.

3.4. 3amaHus Ha COCTaBJICHHE YpPaBHEHUN XUMHUYECKMX PEAKLUUNA C YYaCTUEM IIPOCTBIX U CIIOKHBIX HEOPTraHWYECKUX
BEIIECTB: OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKHX KHUCJIOT, OCHOBAaHUH U amM(pOTEpPHBIX
T'MJIPOKCUIOB, HEOPTAHMUYECKUX COJIEH, XapaKTEPU3YIOUIUX UX CBOMCTBA U CIIOCOOBI MTOITYYEHUSI.

4. CTpoeHue 1 CBOIiCTBAa OPraHMYECKHUX BeleCTB

4.1. 3amaHus Ha COCTAaBJICHME HA3BAaHUW OPraHUYECKUX COCIAMHEHWNM 1O TPUBUAIBHOM WM MEXIyHapOIHOU
CUCTEMATUYECKOI HOMEHKIIATYPE;
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4.2. 3ajaHus Ha COCTABJICHUE TTOJTHBIX U COKPAILEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB.

4.3. 3ajaumn Ha omnpejesieHne npocTeiiei popmMyIibl OpraHMuecKo MOJIEKYJIbl, UICXOS U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHug Ha COCTABJIEHUE YPAaBHEHHMI XMMHUYECKHX PEAKIMH C y4aCTHEM OPraHMYECKHX BEILECTB HA OCHOBAaHWU HX
COCTaBa U CTPOECHUSI.

4.6. 3agaHusa Ha COCTaBIICHHE YPAaBHEHUM XUMHUYECKUX PEaKUUW, WUIIOCTPUPYIOUIUX XWMHYECKHUE CBOMCTBA C YYETOM
MEXaHHU3MOB MMPOTEKAHUS JAHHBIX PEAKINUA U T€HETUYECKOMN CBA3M OPraHMYECKUX BEILIECTB PA3HBIX KIACCOB.

4.7. PacueTHble 33J]a4i IO YPABHEHUSIM PEaKIU C y4aCTUEM OPTaHUYECKUX BEILIECTB.

5. Kunernueckue ¥ TepMOAMHAMHUYECKUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX peakui

5.1 IlpakTnueckune 3a1aHus Ha OLIEHKY U3MEHEHHUSI CKOPOCTH XUMUYECKON PEAKIIMU U HAMPABJICHUS! CMEICHUSI PABHOBECHS
¢ ucnosb3oBanueM npunnumna Jle-Illarense.

5.2 3agaun Ha pacyeThl TEIIOBBIX 3P(HEKTOB XMMUUYECKUX PEAKIIUNA U ONPEJIeIICHUE TUIIA peakuu (1o TerioBomy 3P hexTy:
9K30- U HJIOTEPMUUYECKUE).

6. IucnepcHbie cucTEMBI

6.1. 3amaun Ha MPUTrOTOBJIIEHUE PACTBOPOB.

7. KayecTBeHHbIE peaKuMu O0OHAPYKEeHHSI OPTAHUYECKUX U HEOPTAaHNYECKHX BELIeCTB

7.1. [lpakTruyeckue 3aJjaHusl HA COCTABJIICHUE YPABHEHHMM peakiuii oOHapy)eHus: KaTuoHoB [-VI rpynm u aHHOHOB, B T.4. B
MOJIEKYJIIPHOM ¥ HOHHOM (popMax.

7.2. IlpakTrdeckue 3aJaHus Ha COCTaBJICHUE KAUYECTBEHHBIX PeaKlnii 0OHAPYKEHHSI OPTaHUYECKUX COSTUHEHUH.

9.1. UccienoBanue u XMMUYECKHUIT aHAJIN3 00beKTOB Onocdepnbl

1. TunoBble pacueTsl IO TEMATUKE SKCIIEPUMEHTA.

2. 3ajauu Ha BBIYMCIIEHUE CPETHETO 3HAYCHUSI DKCIIEPUMEHTANIbHBIX TJAHHBIX, HOTPEITHOCTH.

3. 3ananne «XUMHUUYECKUN COCTAB BOJbI, THUI BOJIbI U CIOCOOBI €€ MPUMEHEHUs» (C MCMHOJb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).
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4. 3aganue «B3auMoCBs3b COCTaBa IMOYBbI, TUII IIOYBKLI U €€ Ha3HAYCHUS.

9.2. UccaenoBanue 1 XMMHUYECKUI aHAJIN3 00bEKTOB TeXHOC(pepbl

1. TunoBsie pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3aauu Ha BBIYMCIIEHUE CPEHETO 3HAYEHHUSI SKCIIEPUMEHTAIbHBIX TaHHBIX, HOTPEITHOCTH.

3. 3agauu Ha ONpeAeIeHUE METAJIJIOB, HEOPTAaHMYECKUX AaHHMOHOB M OPraHMYECKUX BEUIECTB B TEXHUYECKOW BOJIE Pa3HOTO
Ha3HAYECHUSI.

4. 3apanne «XUMHUYECKUH COCTaB TEXHUUYECKON BOJABI, TUI BOABl M CHOCOOBI €€ MPUMEHEHMsD» (C HCIOJIb30BAHUEM
HOPMAaTUBHBIX JJOKYMEHTOB).

IIpumepsI 3a1a4 10 pa3HBIM TeMaM JUCHUILTHHBI

I. C BapuanTaMu 0TBETOB

1. B peakuuto, TepMoXuUMUYECKOE YpaBHEHHE KOTOpoit S + O, = SO, + 297 kJIx, BcTynuia cepa maccoi 1 r. KonnuectBo
TEIUJIOTHI, BBIJIETUBLIEECS IPU 3TOM, PABHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxure coib, BOAHBIN pacTBOp KOTOPOl UMEET LIETOUYHYIO Cpely

A) cynbdar kanus

b) xnopun amtoMuHus

B) kapGonar kanus

3. Onpenenure Ha3BaHHWE BEIIECTBA, IJVIABHAS LEMb KOTOPOLO COCTOUT M3 YETBIPEX AaTOMOB YIJEPOAa, COJIEPKHUT
KapOOKCUIIbHYIO TPYIITY U OJIHY JIBOMHYIO CBSI3b, a TAKXKE PAIUKAIBI METHII U ATHIL.

A) 3-meTun-3-3tundyTeH-3-oBasi KUCI0Ta

b) 3-metuin-2-3tundyTeH-3-0Bas KUCIO0Ta
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B) 2-metun-3-3tunlyTteH-3-oBas KUCIOTa

daceTHbIC 32124

4. CoctaBbTe XUMHYECKUE (HOPMYJIIBI IBYXaTOMHBIX COCTMHEHUMN: {CHIIMLIM] KaJlbLius, TUApU 6apust, cynbduy sxenesa (III),
okcup azora (II), oxkcua amromunus, xaopun xkenesa (1), autpun 6apust, okcun prytH (1), okcun cypsmsel (V); okcun meau (1),
xsopun pryTH (I1), HUTpUA Kanus, CUTUIU MarHust, TUAPUJ amoMuHus, cyibdua ceunna (1), Opomua uHKa, OKCHA yriepoaa
(I1), okcun xnopa (V); aurpun Hatpus, noaun meau (1), okcua xpoma (I1), okcua azora (V), runpun Hatpus, xiaopua xpoma (I1I),
okcu kanusi, okcua Moibska (I11), cynshun munka}.

5. Ilpu B3ammonericteum {40; 20; 35} r cMecu {cepebOpa W IMHKA; IMHKA U MEIH; MEJIU U KeJie3a} C COJSIHOM KUCIOTOU
BBIIIEIWIOCH {6,72; 2,24; 5,6} nraza (1.y.). Onpenenute MaccoByro a0t (B %) {lIMHKA; MEIH; Keyie3a} B CMECH.

6.YpaBHANUTE OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHYIO PEAKIIUIO

{MnO, + H,SO,; = MnSO4 + O, + H,0;

Zn + K»,Cr,0O7 + H,SO4 = ZnSO4 + Cra(S04); + KoSO4 + HyO;

KClO; + S = KCI + SO} MeTo10M 31€KTPOHHOTO 0ajaHca; OMpeAeIUTE OKUCIUTETh U BOCCTAHOBUTEb.

7. Onpenenute MOJEKYJISIpHYIO (hopMyny yrieBojopoaa, coaepxkaiiero {80%; 85,7%; 75%} yrmepona. OTHocUTENbHAS
IJIOTHOCTH MIAPOB BEIIECTBA MO {BOJAOPOIY; BO3yXY; Kuciaopoay} pasna {15; 1,931; 0,5}.

A) C4Hs

b) C;Hs

B) CH4

Bonpocureabnbie GopMyJITHPOBKU:

8. Kakas macca yKCyCHOM KHCIIOTHI MOTpeOyeTcs i cuHTe3a stuiarerata maccor 140,8 r. Beixon sdupa npumute
paBHbIM 80% OT TEOPETUUECKU BO3MOXKHOTO.

9. KakuM peakTMBOM MOKHO OTJIMYWTH TJIMLEPUH OT IIIOKO3bI? COCTaBbTE ypPaBHEHHME KAaUECTBEHHOW PEAKIUU IS
OOHapyXEHUsSI MHOTOATOMHBIX CIIUPTOB Ha IPUMEPE TIIUIICPUHA.

25



10. C noMo11bto Kakoro peakTuBa MOKHO pacno3Hath rajoreHua-uonsl (Cl-, Br-, [-)? CoctaBbTe ypaBHEHMS] KaUE€CTBEHHBIX
peakiuii B MOJIEKYJISIPHOM U MOHHOU (hopmax. YKaKUTe MPU3HAKU PEAKIUH.

3amaun, Kak ¥ Ipyrue JUIaKTUYECKUE 3aJaHHs, MOTYT BBIINOJHATH OOy4Yalollyl0 U KOHTPOJUPYIOLyto pyHKuuU. Pemenne
3aJ1a4 MOKET OCYILECTBIATHCS HA Pa3JUYHbIX TUIAX U dTanax 3aHATHH.

2.1.3. IIpakTHKO-OpPHEHTHPOBAHHbIE 32/ IaHUA

[TpakTHKO-OpUEHTUPOBAaHHBIE 3aJaHUs (KaK TEOPETUYECKHe, TaK U pacueTHbIE), HANpaBJICHbl Ha pa3BUTHE PE3YJIbTATOB
oOyueHus: OCHOBHOTO Moayist (paszensl: «OCHOBBI cTpoeHHs BemiecTBay, «CTpoeHHWE W CBONCTBA HEOpPraHMYECKux /
OpraHUYECKUX BEIIECTB», «KHHETHUecKHMe W TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHHMS XUMHUYECKUX PEAKLHD»,
«/lucniepcHble CHUCTEMBI») M BBISBICHHE XUMHUYECKOW CYIIHOCTH OOBEKTOB MPUPOJIbI, MPOU3BOJACTBA M ObITa, C KOTOPBIMU
YEJIOBEK B3aMMOJICHCTBYET B IPOLIECCE MPAKTUYECKON AESITENbHOCTU (IPUKIATHON MOYIb).

[IpakTUKO-OpUEHTUPOBAHHbIE  3aJaHUs MOXKHO ONPENEIUTh KaK [eJarori4ecku rnepepaboTaHHbIl  (parMeHT
npodeccuoHanbHOl AesTenbHOCTH crnenuanucta. OHM pa3padaTbIBalOTCS Uil IPOBEPKH 3HAHMM M yMEHUH O00yYarolmuxcs
JEUCTBOBATh B MPAKTHUUYECKUX, HETUIMHYHBIX, SKCTPEMANbHBIX U JAPYTUX cUTyauusx. [Ipy HM3yuyeHUH NUCHMIUIMHBI «XUMUSD)
MPAKTUKO-OPUEHTUPOBAHHBIE 3aJJaHUsl MPUMEHSIIOTCS JIJISi aKTUBU3AIMKU yu4eOHO-TI03HABATEIBHON IESITEIbHOCTH 00YyYaroluXCs
NYTEM «IIOTPYKEHUS» UX B MPOOJEMbl XUMUUECKUX HCCIEAOBAHNUN, BOSHUKABIIUX B UCTOPUU PA3BUTHS HAYKH, WM UMEIOIINX
IIPAKTUYECKOE 3HAYEHUE JJIS YEJIOBEKa.

[IpuBenemM mnprMepbl NPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJaHui 1o pasnenaM «CTpoeHue M CBOWCTBA HEOPraHWYECKHX
BEIIECTBY», «CTPOEHUE U CBOMCTBA OPraHUYECKUX BEILIECTBY.

1. Kap0okcutepanust

Ha3zBanue Tembl Tema 3.3. «IIpon3Bo/ICTBO HEOPraHUYECKUX
BEILECTB. 3HAYECHHE U IPUMEHEHNUE B OBITY U Ha
MIPOU3BOICTBE
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PesynbpraT 0OyueHus

OOOCHOBBIBaTh ~ 3HAY€HHE W  NPUMEHEHHUE
HEOPraHMYEeCKUX  BEIIECTB B  OBITOBOM U
[IPOU3BOJCTBEHHON JEATEIBHOCTU YEJIOBEKAa HX
(U3UKO-XMMUYECKUMHU CBOMCTBaAMU

OO01e KOMIEeTEHIINH

OK 01, OK 02

A 3HaKOMO I BaM TNOHATHE «KapOokcutepanus»? B TepameBTHUECKUX LEISIX HCIONB3YIOT Ta3000pa3Hoe BemiecTBo. [lo

ATOW NPUYMHE NOJOOHYIO METOAMKY HAa3bIBAIOT «Ta30BBIMU YKOJAaMW». JTa METOAMKA HCHOJb3YETCs JJIS JICUEHUS CEpIIEYHO-
COCYIUCTBIX 3a00JIeBaHUM, MOBBILIEHUS 3IACTUYHOCTH KOXH. lloBbIlIEHWE coaepxaHusi 3TOro rasa B KPOBU TOBOPUT O
HEKaueCTBEHHOU (PyHKIMU KpoBU. CamMoe yAUBUTEIBHOE, YUTO OHO HUCIIOB3YETCS B TBEPJIOM BUJIE B MUILEBOW MPOMBIIIJIEHHOCTH

JUTSL XpaHEHUS! U IEPEBO3KU MPOAYKTOB: PHIObI, Msica, MOPOKEHOTO.

3aganue

Bri10epuTe 01MH NPABUJIbHbIN OTBET:
1. O xaKoM BelIeCTBE UIIET PEUb?

A) yrieKucblIii ra3

b) kucnopon
B) ammuax

2. Kakumu XUMHYECKUMH CBOMCTBAMHU 00JIaJ1a€T 3TO BEILIECTBO?

A) KUCIOTHBIMH
b) ocHOBHBIMHU
B) amporepubiMu

3. C 4emM MOKET BCTynaTh BO B3aUMOJEHUCTBUE?

A) ¢ BOJI0H, OCHOBHBIMHU OKCHJIaMH, I1I€JI0YaMH1, HEKOTOPBIMH COJISIMU
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b) ¢ Boj0oM, KUCTIOTHBIMUA OKCHUJIAMU, IIEJI0YAMH, HEKOTOPBIMH COJISIMU

B) ¢ Bojo#, KUCTIOTHBIMU OKCHJIAMH, KHCIIOTAMHU, HEKOTOPBIMH COJISIMU

4. C moMOUIbI0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUTH?

A) dbenondranenna

b) 6pomMHoOit BOsIBI

B) n3BecTKOBOM BOJIBI

5. IlpuBenute pakThl, KOTOPBIE JOKA3bIBAIOT OTPUIIATEIHHOE BIMSHIE 3TOTO ra3a Ha jKelyJOUYHO-KUIIEYHBINA TPaKT
YeJIoBeKa.

2. IloBapenHasn coJuib

Hassanue tembl Tewma 3.3. «IIpon3BoACTBO HEOPraHUYECKUX
BEILLECTB. 3HAYEHHUE U IPUMEHEHHUE B OBITY U Ha
IIPOU3BOJCTBE

PesynbraT 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE W NPUMEHEHHE
HEOPraHMYECKUX BEIIECTB B  OBITOBOW U
MIPOU3BOJICTBEHHON JEATEILHOCTU 4YeJOBEKa MX
(hU3UKO-XUMHUUECKUMH CBONCTBAMU

OOmmme KOMIIETEHITUH OK 01, OK 02

N3BecTHO, uTO B MHpe AoObiBaeTcss mpumepHo 100 MUIIIMOHOB TOHH TMOBApEeHHOW cONMM B roja. Ha muineBbie HYXIbI
pacxoyercsi OKOJIO OJTHOW YETBEPTOM YacTH 3TOTo KojmuecTBa. Kyza ske uaet ocrainbHas CoJib?

[ToBapeHHast COJb COBEPIIEHHO HEOOXOIWMa TPH TMPOM3BOJCTBE MSCHBIX W PHIOHBIX KOHCEPBOB, OHA HCIOJIB3YETCS B
METaJUTypPTUYECKON OTPACIN MPOMBINUICHHOCTH, TPU 00pabOTKE MEXOB M PA3IMYHBIX KOXK, B MPOIECCE MPUTOTOBIICHUS MbLa,
UIET JUIsl TOYYEHUs] KaJIbIIMHUPOBAHHOM COJbI, MpUMEHsieTCs B MeauiuHe. OCHOBHOM MOTPEOUTENh COJIM — XHUMHUYECKas
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OTpacib MPOMBINIICHHOCTH. B 3Toi 00/MacTH MCHoNb3yeTcs HE TOJBKO camMa COJib, HO M 3JIEMEHTHI, COCTaBjsgione ce. B
Ipoliecce 3JIEKTPOJIM3a €€ pacTBopa MOyYaroT XJIOP, BOJOPO M eaKkui HaTtp. M3 pacTBOpa €AKOTO HaTpa MOJydarT TBEPAYIO
eJI09b — KayCcTUK. COEIMHSS BOJIOPOJI C XJIOPOM, IOTYYaAOT COSTHYIO KUCTIOTY.

3ajaHue: cocTaBbTe YPAaBHEHUsI, ONMCAHHBIX B TEKCTE peaKIMid.

3. AleTiJIeH

Ha3zBanue tembl Tema 3.3. «IIpon3BoICTBO HEOPraHUYECKUX
BEIECTB. 3HAUYCHHE U TPUMEHEHNE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrar oOyuenus | OOOCHOBBIBATh  3HAYEHHWE W MPUMEHEHUE
HEOPTaHWYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJCTBEHHON JIESTEIBHOCTH YEIOBEKA HUX
(OU3UKO-XUMUYECKIUMH CBOMCTBAMU

OO01e KOMIEeTeHINH OK 01, OK 02

OaHUM U3 caMbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBapKH IUIABJICHHEM SIBJSIETCS ra30oBas CBapKa, KOTOpas MPOU3BOAMUTCS C
oOpa3oBaHHUEM ra30BOro IJIJAMEHHU B KaHaJlax CBApOUYHOl ropesiki. OOpa3oBaHKe ra30CBAPOYHOro MJIaMEHU HEBO3MOXKHO 0€e3 rasza
aneTuwieHa. TeXHUYeCKUH alleTUIICH MOTy4aloT U3 KapOua KaubIus.

3aganue

1. O6bscHUTE, KaKON PU3NUECKUI TOKa3aTeb MO3BOJISET UCIOIb30BaTh alleTUIICH Ul CBAPOYHBIX padoT;

2. CocTaBbTe YpaBHEHUE PEAKIIMU MOJIYUEHHUS AlICTUIICHA;

3. CocTaBbTe YpaBHEHUE PEAKIIMU TOPEHUS AllCTUIICHA;

4. Boruncnute 00bEM aleTHIIEHA MOJYYEHHOTO M3 KapOunaa Kajiblus maccoil 128 1, comepskamiero 5% npumeceit, ecinu
BBIXOJ alleTuieHa cocrabisieT 80% OT TEOPETUUECKH BO3MOXKHOTO.

29



4. MoJ10oYHAA KHCJI0TA

HasBanue Tembl Tema 4.3. «Oprannyeckue BEIIECTBA B
KU3HEAEITENbHOCTH YenoBeka. [Ipon3zBoacTso u
NPUMEHEHUE OPTaHUYECKUX BEILECTB B
IPOMBIIIEHHOCTH

Pesynbrar 0Oyuenus | OOOCHOBBIBaTH  3HAUCHHWE W IPUMEHCHHE
OpraHWYeCKuX  BEHeCTB B  OBITOBOM U
MIPOU3BOJICTBEHHON JIESITEIIBHOCTH YEJIOBEKA HUX
(HhU3UKO-XUMHUECCKUMH CBOMCTBAMHU

OOmue KOMIETSHITUN OK 01, OK 02

[IpomMexyTOUHBIM MPOIYKTOM OOMEHA Yy TEIJIOKPOBHBIX YKMBOTHBIX SIBJISIETCS MOJIOYHAs KUCJIOTA. 3amax 3TOW KHUCIOThI
KPOBOCOCYIIIME HACEKOMbBIC YJIaBJIMBAIOT Ha 3HAYUTEIILHOM PACCTOSHUM.

3ananue

1. [ToueMy HacekombIe (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBure GopMyiry MOJOYHOM KUCIIOTHI, KOTOpasi IOMOTaeT HACEKOMBbIM HaXOAUTh TEIUIOKPOBHBIX JKUBOTHBIX, €CITU
MAaCCOBBIE JIOJIM AJIEMEHTOB B HEM cocTaBisitoT: yriepoaa — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (popmyIry MosiouHOM KucioThl. HazoBute kucnoty nmo Homenkinatype MIOITAK.

4. Ha oCHOBaHUHU CTPOEHHUS MOJIOYHOM KUCITIOTHI CJIETIATE BHIBOJ O €€ XMMUYECKUX CBOMCTBAX.

5. HalimuTe B uHTEpHETE WK APYTUX UCTOYHUKAX HH(POPMAIIUIO O TPUMEHEHUN MOJIOYHOM KUCIIOTHI.

2.1.4. 3aganus J1adbopaTOpPHBIX padboT

JlabopaTopHbIie pabOTHI SBISIOTCS BAXXHOM YaCThIO YU4eOHOTO TMpoIecca Mo AUCIHUILIAHE U CITOCOOCTBYIOT (POPMUPOBAHUIO Y

O6y‘—IaIOH_[I/IXC$I yMeHI/Iﬁ HCCIICA0BAaTb XHMMHNYCCKHC IIPOLCCCbl HW ABJICHUA (HJ'IaHI/IpOBaTB U TPOBOJUTb XHMHYCCKHC
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HKCIIEPUMEHTHI, HCCIEI0BaTh BEUIECTBA W MPOBEPATh THUIIOTE3bl, 00padaTbiBaTh W HWHTEPHPETUPOBATH PE3YJIbTATHI

sKcriepuMeHTOB). JlaGopaTopHbie pabOThl IO XMUMUU MPEAYCMOTPEHBI B KaXKJIOM pa3zesie OCHOBHOTO M MPUKIIATHOTO MOJYJIEH

(Tabm. 2).

Pasznen

JlabopaTopHas padora

Pa3nen 2. Xumnueckue
peaxkiuu

JlaGoparopHnas padora 1. «Peakuun
TUIPOJIA32Y

Pa3znen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BELIECTB

JlabopaTtopHas padora 2. «CBoiicTBa
METAJIJIOB U HEMETAIIJIOB)

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BEILECTB

JlabopatopHnas padora 3. «Ilonyuenue
ATUJIEHA U U3YUYEHHE €ETO CBOWUCTBY

Pa3nen 5. Kunernueckue n
TEPMOJIUHAMUYECKHE

3dKOHOMCPHOCTHU IIPOTCKAHUA

XAMUYECKUX PEAKIIAMN

JlaGopaTopHasi pabora 4 (Ha BbIOOp)
«Omnpenenenue 3aBUCUMOCTH CKOPOCTH
peakuy OT KOHUEHTPALMH PEearupyromux
BelecTB» WK «OnpeneneHrne 3aBUCUMOCTH
CKOPOCTHU PEaKUUU OT TEMIIEPATYPbI»
JlabopaTtopHnas padora 5. «3yueHue
BIIUSIHUSA PA3JIMYHBIX (PAKTOPOB HA CMEILIEHUE

Ta6numa 2. JJaboparopHbie pabOTHI IO XUMHUHU
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XUMHUYCCKOI'0O paBHOBCCHA

Paznen 6. lucniepcHbie
CUCTEMBI

JlaGopaTopHasi pabora 6 (Ha BbIOOP)
«IIpuroroBneHre pacTBOPOB» WIH
«HMccnenoBanue AUCHEPCHBIX CUCTEM

Paznen 7. KauecTBeHHBIE
peakiuu 0OHapyKEHUS
OpTraHUYEeCKUuX U
HEOPraHUYECKUX BEIIECTB

JlabopaTopHnasi padora 7 (Ha BbIOOp)
«AHanmuTHYECKUEe peakiui KaTuoHoB VI
TPy WK «AHATUTUYECKUE PEAKIIUU
AHUOHOB»

JlabopaTopHasi padora 8 (Ha BbIOOp)
«KauecTBeHHBIE peaKIK HAa OTACIIbHbIE
KJIACChl OPIraHMYECKUX BEIIECTBY WU
«KavecTBeHHBIN aHAIN3 OPraHUYECKUX
COEJIMHEHUM 10 GYHKIHMOHAIBHBIM IPYIIIIaM)

Pa3nen 9.1. UccinenoBanue n
XUMHWYECKUNA aHAIN3 00BEKTOB
ounochepsl

JlaGopaTopHasi pabora 9. «OCHOBBI
J1a00paTOPHOM MPAKTUKKUY

JlaGoparTopHnasi padora 10 (Ha BbIOOP)
«OuncTKa BOJIBI OT 3arpsi3HEHUI
«Onpenenenne pH BoJbI U €€ KUCTIOTHOCTH
«OmnpeneneHune ) KeCTKOCTH BOJIbI U CIIOCOOBI
€€ YCTPAHEHUsD»

JlabopaTopHasi padora 11 (Ha BbIOOp)
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«OOHapyKeHHe HUTPATOB B IPOIYKTaX
MUTAHUSD)

«HccnenoBanue NpoAyKTOB IUTAHUS Ha
HaJIM4YKe YTIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIMYUE YIJIEBOAOB (Kpaxma,
TIII0K03a, Caxapo3a)»

JlabopaTopHnasi padora 12 (Ha BbIOOP)
«OO0HapyXeHHe HeOPraHUUECKUX MpuMeceil B
po0Oax MOYBbI»

«Omnpenenenne pH BOAHON BBITSIKKH ITOYBHI,
€€ KHCJIIOTHOCTH U IIETOYHOCTH»

Paznen 9.2. Uccnenosanue u
XUMHUYECKUNA aHAIN3 OOBEKTOB
TeXHOC(EPHI

JlabopaTopHnasi padora 9. «OCHOBBI
1a00paTOPHOI MPAKTUKKUY
JlaGoparTopHasi padora 10 (Ha BbIOOp)
«OnpeneneHue XJ0pua0B METOIOM
TUTPOBAHMS B TEXHUYECKOU BOJIC»
«OnpeneneHue )KeCTKOCTH TEXHUYECKOM
BOJIbI METOZIOM TUTPOBAHUS»
JlabopaTopHnas padora 11. «Onpenenexue
COJIEpKaHMsl YTIEKUCIIOro ra3a B BO3AyXe
MTOMEIIEHHUS] SKCIPECC-METOIOM»
JlabopaTopHnasi padora 12 (Ha BbIOOP)
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«M3rotoBnenue kpacok (moa00p MUrMeHTOB
Y CBSI3BIBAIOIIUX BEIIECTB)»
«HMccnenoBanue CBONCTB BSXKYIIMX BEIIECTB
Ha IPUMEPE TUTICA»

O6opynoBanue Jadoparopuu u padounx MecT Ja0OPATOPUM: MEH3YPKH, MHUIETKU-KANEIbHULIBI, TEPMOMETPHI,
MUKPOCKOI, JyTbl, MPEAMETHbIE W TOKPOBHBIC CTEKJA, IJIAHIIETHl JJIs KameldbHBIX peakiuii, (uibTpoBalbHas Oymara,
MIPOMBIBAIIKH, CTCKJISTHHBbIC MPOOUPKH, PE3MHOBBIE MPOOKH, GOHAPUKHU, HAOOP PEAKTHUBOB, CTEKIISTHHBIC MAJOYKH, IITATUBBI IS
MpOOUPOK; MEPHBIC IWIMHAPHI, BOPOHKUA CTEKISHHBIE, BOPOHKM JenuTeNbHble IummHapudeckue (50—100 wmur), cTymku c
nectTukoM, (papdopoBsie Halku, MUHIETHI, PHIIBTPHI OyMaXKHBIE, BaTa, MapJisi, 9aCOBBIE CTEKJIA, SJIEKTPOTUIUTKH, JJA0OPATOPHBIC
IITATUBBI, CIIUPTOBBIC TOPEJIKU, CIIMYKH, TPUOOP ISl MOJIYUYEHHUs Ta30B (MK MPOOMpPKaA ¢ ra300TBOJIHOM TPYOKOH), AepiKaTeln
JUISl IPOOUPOK, CKIISIHKU JIJIS XpaHEHUsI PEaKTUBOB, pa3/laTOYHbIC JIOTKH; xuMuueckue crakanbl (50, 100 u 200 mun); mmarenu;
MUHLETHI; TUTEJIbHBIE IMIMIMILBL; CEKYHIOMEpPHI (TaliMephl), MepHble pooupku (Ha 10—20 M) u mepHble Koaobl (25, 50, 100 u 200
MJ1), BOJsiHAsi OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC TTAJOUYKH; KOHUYECKUe KoJiObl jyist TutpoBanus (50 u 100 mut); nuHIUKATOPHbBIE
MOJIOCKH JTsl onipenenenust pH u crangapTHas MHAUKATOpHAS IIKaia; YyHUBEpCaIbHbIN HHAUKATOP; muneTku Ha 1, 10, 50 mu (unu
no3atopel Ha 1, 5 u 10 M), OGropeTku st TUTpoBaHUs, MeaulmHckue mmpuibl Ha 100—-150 M, mabopaTopHbie W/UiU
aHanuTUYECKHe Bechl, pH-MeTphl, CymmibHbIN Kad, U ap. 1abopaTopHoe 000pyAOBaHHE.

4.MaTtepuajbl IPOMEKYTOYHON ATTECTAMH 10 Y4eOHOH JTUCHHUILIHHE
[IpomexyTouHas aTTeCTaIUS 110 JUCHUIUIMHE « XUMUS» TPOBOAUTCS B (popMe dk3ameHa. KaxibIi sKk3aMEeHAIIMOHHBIN OuieT
COCTOMT M3 TpeX 3aJaHui: 1) TeopeTHdyeckoe 3aJaHue€ B BHJIE BOIPOCA U3 TEOPETHUYECKOTO COJIEp>KaHUsS OCHOBHOIO U
MIPUKIIATHOTO MOAYJICH; 2) MpaKTUUECKOe 3aJjaHie (COCTABICHNE YPAaBHEHUN XUMHYECKUX PEAKIUi C yUacTHEM HEOPraHUYECKUX
VI OPTaHWYECKUX BEIIECTB, B T.4. IEMOYECK MPEBPAINICHUN W KAYECTBEHHBIX PEAKIHMi OOHAPYKECHUS; XUMHUYECKUX (HOPMYI
HEOPraHUYECKNX U OPraHWYECKHUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJIaHUS 110 HOMEHKJIATYPE HEOPTraHMYECKUX U OPraHUYECKHUX
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BEILIECTB; OLICHKAa HW3MEHEHHUS CKOPOCTH XHMHUYECKOW PEaKUMHW W HAIPaBJICHHS CMEIICHUS PABHOBECUS C HCIIOJIb30BAHUEM
npunimna Jle-lllaTense; oleHKa XUMUYECKOTO COCTaBa U 0OOCHOBaHHE MPUMEHUMOCTH 00bEeKTa OMO- MM TeXHOCHEPHI U T.I1.);
3) pacuerHas 3ajaua (pacueThl MO YPAaBHEHUIO XMMHUYECKUX PEAKIIMM, pacyeT MacCOBOM J0JU (Macchl) XUMHUYECKOTO 3JIEMEHTA
(coemuHeHus1) B MOJeKyse (CMecH); OoIpeiesieHne mpocTeriieit GopMyibl OPraHMueCKO MOJIEKYJIbI, UCXOJI1 U3 DJIEMEHTHOIO
coctaBa (B %); pacyeTsl TETUIOBBIX 3((HEKTOB XUMUYECKUX PEAKIIMIA, PACUEThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIuK OT
KOHIICHTPAIIUU U TEMIIEPATYPHI U T.I1.).

[TpuBeneM mpumep 3K3aMEHAIMOHHOTO OUJIETA.

3aganme 1.

Kakoii pacTBOp HCHONB3YIOT [JIsi KAYECTBEHHOW PEKIUM OINpeNeNeHUs XJIOPUAOB, OpoMuoB, WonumoB? Hamuiure
ypaBHEHHUS peaklnii 1 000CHYHTE OTBET.

3ananue 2.

JlaHa cxema npeBpalieHui.

CZHSOH A1203,400°_> Xl KMnO4, H20, 0—20"_) X2 HBr (u306.), t_) X3 t_> TUH — —>C2H4O

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

3aganmue 3.

OmnpenenuTe MacCCOBBIE TOJIM XUMUYECKUX DJIEMEHTOB B OKcuJie antoMuus Al,Os; u BeIpazuTe UxX B MPOIEHTaX.

3aKiroueHue

Takum o00pazoM, (OHI OIIEHOYHBIX CPEJCTB MO JUCIUIUIMHE «XUMHUS» COCTOUT W3 OIICHOYHBIX CPEJICTB TEKYIIETO,
pyOEKHOTO (TEMATHYECKOTO) KOHTPOJISI ¥ 3aJaHUI MPOMEKYTOYHOM aTTeCTallUU.

B y4eOHO-METOIMYECKOM KOMIUIEKCE MPUBEICHBI NPUMEPHI 3aJaHUM, KOTOpBIE SIBISIOTCS MOJEIbHbIMH. Kaxmblid
MPeTo/iaBaTelib, B CBOI0 OYEpPElb, B paMKaX CBOSH METOAMYECKOW NEATeILHOCTH caM MPOSKTHPYET M pa3padaThiBaeT CpeacTBa
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O6y‘IeHI/I$I N KOHTPOJIAI, @ TaK¥XKC BBI6I/Ipa€T MCTOJIbI 1 OpraHU3allMOHHBIC (bOpMBI HNCXOOA U3 OPraHu3allMOHHO-IICAArOri4CCKuX
YCJ'IOBI/Iﬁ 06pa3OBaTCJ'IBHOFO mponecca, cOOCTBEHHOI'O OIIbITa, YPOBHS IMMOATOTOBJIICHHOCTU U MOTHBAlIH CTYJICHTOB.
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