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1. ITacnopT OLEHOYHBIX MATEPHUAJTOB M0 Y4eOHOM TUCUMILINHE

Jns  ¢opMupoBaHus, KOHTPOJIE M OICHKHM pE3YyJbTaTOB  OCBOCHHS
o011eo0pa3oBaTeNbHON TUCHUIUIMHBL «XUMUS» pa3padoTaHa cUCTeMa OIEHOYHBIX
MeponpuaTuid, yuuTbiBatomass TpedboBanuss DI'OC COO  (mpenmeTHbie
pe3ynbTaThl) U PI'OC CIIO (0b61mue u mpodeccuoHaIbHbIE KOMITETEHIINN).

Ba)xHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CUCTEMBI OLIEHUBAHMSI SIBJISETCS
COrJIaCOBAaHHOCTh OLICHOYHBIX MEPOIPHUATUN M 3aIJTAHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxxmoe olieHOUHOE MEPOTNPHUATHE HANIPABICHO HA (POPMHUPOBAHUE WIIH
U3MEpEeHHe 3HaHUsI / YMEHHS B KOHTEKCTE, yKa3aHHOM B pe3yJibTaTe 00y4eHUs.

B nmucummivHe «XuUMHS» K OCHOBHBIM OIEHOYHBIM  MEPONPUSITHIM
OTHOCATCA: 3aJlaHusl B TECTOBOM (popme, MpaKkTUYECKHUE 3aJaHusl Ha COCTABJICHHE
ypaBHEHUN  peakuuil, KIacCUPUKAIMIO W  HOMEHKIATYPY  XUMHUYECKHUX
COCIMHEHUM, pacyeTHbIe 3aJauyd, JabopaTopHbie  pabOThl, IPAKTUKO-
OpUCHTHpPOBaHHBIC 3aJaHusA (pacyeTHBIE W TeopeThdyeckue). B  mpuxmagHbix
MOIYJISX B KaUeCTBE OICHOYHBIX MEPOINPHUATHN TaKXKe 3alUTAaHHUPOBAHBI KEHCHI U
y4e0HO-UCCIIEI0BATENBCKUE MMPOEKTHI.

Peanuzanusi OlleHOYHBIX MEPONPUATHI MO XMMUU 3aIlUIAHUPOBAHA B pamMKax
TEKYILEro, pyOexHOro (TeMaTUYeCKOro) KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluU
MO TUCUHUILIIUHE.

Cucrema OIEHOYHBIX MEpPONPUATHI MO XWMHUHU MPEACTaBICHA B MacHoOpTe
OIICHOYHBIX CpeACTB (Tabnwuia 1).



Pe3yJIbTaTI>I 0CBOCHUA TUCHUIVIMHBI, IIOAJICKAIIME IIPOBEPKE

Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
| | OcHoBHOE coaep:kaHue
1 |Pa3gea 1. OcHOBBI ®opmyIupoBaTh 0a30BbIE
CTPOCHHS BellecTBa MOHATHUSA M 3aKOHbI XUMHHU
1.1 |Crpoenue aToMOB CocTaBisaTh XUMUYECKUE 1. Tect «CTpoeHrE aTOMOB XUMUYECKUX JJIEMEHTOB U
XUMHUYECKUX 3JIEMEHTOB U |(pOPMYJIbI COETMHEHHI B IIPUPOJIa XUMHYECKOMN CBA3N».
IIPUPOJIA XUMHUYECKOM CBSI31|COOTBETCTBUU CO CTETIEHBIO 2. 3aga4u Ha COCTaBJICHUE XUMHUYECKUX (POpMYII
OKHCIICHHS] XUMUYECKHUX JIBYXaTOMHBIX CO€MHEHUH (OKCHIOB, CYJIb(PHUI0B,
JJIEMEHTOB, UCXOMS U3 TUJIPUJIOB U T.I1.)
BAJICHTHOCTH U
AIEKTPOOTPULIATEIIBHOCTH
1.2 |llepuoguyeckuii 3akoH 1 | XapakTepu3oBaTh XuMuueckue |[IpakTuko-oprueHTHUPOBAHHBIE TEOPETUUECKUE 3a/ITaHUS

tabnuna /.. MenneneeBa

DJIEMEHTHI B COOTBETCTBUU C UX
ITOJIO’KEHUEM B NTEPUOIUYECKON
CUCTEME XMMHUYECKUX DIIEMEHTOB
JI.. MenpaeneeBa

Ha XapaKTEePU3ALUI0 XUMUYECKUX JIEMEHTOB:
«MeTtaummueckue / HeMeTaJNIMYEeCKUE CBOMCTBA,
AIEKTPOOTPULIATETBHOCTH U CPOACTBO K AIEKTPOHY
XUMHUYECKHX DJICMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKECHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKUX 3JIeMeHTOB JI. 1.
Menpeneenay




Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
2 |Pa3pen 2. Xumnueckue CocraBisiTb ypaBHeHUS U KontposabHasi padora
peaKkuun cXeMbl XMMH4YeCKUX peaknuili |«CTpoeHHe BeleCcTBA M XMMHUYECKHE PeaKuum»
2.1 | Tumsl XUMHUYECKUX CocTaBisTh peakiuu 1. 3agauu HA COCTaBJICHHE YPABHEHUMN PEAKIIU:
peakuuii COEJIMHEHUS, Pa3JI0KEHHUS, — COEJIMHEHMS], 3aMEILEHUS, pa3JIoKEeHUs, OOMeHa U
oOMeHa, 3aMelleHus, pEeaklnii ¢ y9acTHEM KOMIUIEKCHBIX COEIMHEHMM (Ha
OKHUCJIUTEIBHO- IIpUMEPE T'UAPOKCOKOMILIEKCOB AJIFOMUHUS U [IMHKA);
BOCCTAHOBUTEIbHBIE PEAKIIUA U |— OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIM C
peakuuu MCIT0JIb30BAaHUEM METO/Ia AJIEKTPOHHOIO OanaHca;
KOMILJIEKCO0Opa3oBaHus (Ha — C yYaCTHMEM KOMILUIEKCHBIX CO€IMHEHUN (Ha IpUMepe
pUMEpPE TUAPOKCOKOMILIEKCOB  |THIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHHS).
AJIFOMMHMSI U IUHKA) C ydacTueM |2. 3aauu Ha pacyeT KOJIMYECTBEHHBIX XapaKTePUCTHK
HEOPraHWYECKUX BEUIECTB IPOYKTa PEAKLUU COEIMHEHHMSI; MaCCOBOW MJIU
00BEMHOM J0JIM BBIXOJa MPOIYKTa PEAKIIUUA COCTUHEHUS
OT TEOPETHUYECKH BO3MOXHOI'0; 00BEMHBIX OTHOILIEHUHN
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PeaKLUun; Macchl (00bEM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA PEAKLIMH, €CIIU OJTHO U3
BEILECTB JJAHO B BUJE PAcTBOPA C ONPENEICHHON
MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEILIECTBA
2.2 |DneKTpoiuTHYecKas CocTaBnsATh ypaBHEHUS 1. 3amaHus Ha COCTAaBIEHUE MOJIEKYJIIPHBIX U HOHHBIX

JTACCOIMAUS U MOHHBIHN

XUMHUYCCKHX pCaKINH HOHHOI'O

PEaKLHM C y4aCTUEM OKCHJIOB, KHCJIOT, OCHOBAaHUU U




Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
oOMeH oOMeHa C y4acTueM COJIEW, HOHHBIX PEAKLIHUN THIPOJIA3A COJIEH,
HEOPTraHWYECKUX BEUIECTB YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.
2. JIaboparopHas padota «Peakuuu rugponusza
3 |Pa3nmexa 3. CtpoeHue u HccaenoBarh cTpoeHue U KontpoabHasi padora «CB0OiICTBa HEOPraHUYECKUX
CBONMCTBA CBOMCTBA HEOPraHMYECKHX BEIIECTB)
HEOPraHN4YeCKHUX BELIEeCTB [BellecTB
3.1 |Knaccuduxanmus, Knaccugpunuponats 1. Tect «HoMeHKnaTypa 1 Ha3BaHHE HEOPTaHUYECKHUX

HOMCHKIJIATYpa U CTPOCHUC
HCOPraHN4CCKUX BCUICCTB

HCOPraHNYCCKHC BCIIICCTBA B
COOTBCTCTBUHU C UX CTPOCHUCM

BEII[ECTB UCXOJIA U3 UX XUMUYECKON (OPMYJIbI UITU
COCTaBJICHUE XUMHUYECKON (HOPMYIIBI UCXOMS U3
Ha3BaHMS BEILECTBA MO MEXITYHAPOIHON WIIH
TPUBUAIIBHON HOMEHKJIATYPE».

2. 3agauu Ha pacdyeT MacCOBOM J0JHU (Macchl)
XUMHYECKOT0 AJIEMEHTA (COEAUHEHNUS) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3aaaHus MO KJIacCUPUKAIIUU,
HOMEHKJIaType U XUMHUUYECKUM (popMyiam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB.

4. ITpakTHuecKue 3aJJaHUs Ha ONPEICICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B 3aBUCHUMOCTH BHJIa XUMHUUYECKOM
CBSI3U U TUIA KPUCTAIUIMYECKON PEIIeTKU




Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
3.2 |Du3HKO-XUMHYECKHUE VYcranaBiauBaTh 3aBUCUMOCTh 1. Tect «OcoOEHHOCTH XUMHUYECKHX CBOMCTB OKCHIOB,
CBOMCTBA HEOPTaHUYECKUX |(PUBUKO-XUMUYECKUX CBOMCTB  |KMCJIOT, OCHOBAaHUM, aM(POTEPHBIX THIPOKCUIOB U
BEILIECTB HEOPTaHUYECKUX BEIIECTB OT COJICI».
CTPOCHHSI aTOMOB U MOJIEKYJ, a |2. 3a/laHUs HA COCTABJICHUE YPABHECHUN XUMUYECKUX
TAK)K€ TUIA KPUCTAJUIMYECKON  |PEaKUMM C y4aCTUEM IIPOCTHIX U CIOKHBIX
pELIETKH HEOPraHUYECKHUX BEUIECTB: OKCUI0B METAJUIOB,
HEMETAJUIOB U aM(POTEPHBIX AIEMEHTOB;
HEOPTaHUYECKUX KUCJIOT, OCHOBAaHHUMN U aM(OTEPHBIX
TUAPOKCUIOB, HEOPIraHUUECKUX COJIEH,
XapaKTEPU3YIOIINX WX CBOMCTBA U CIIOCOOBI MTOJIYYCHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS
Ha CBOMCTBA U MOJyYE€HUE HEOPTAHUYECKUX BEILIECTB.
4. JJabopaTtopHas pabota «CBoICTBa METAJIJIOB U
HEMETAJIOB)
3.3 |IIpou3BoacTBO O00CHOBBIBAaTh 3HAYEHHUE U [TpakTUKO-OpUEHTUPOBAHHBIE 3aJJaHHS IO COCTABJIEHUIO

HEOPTaHUYECKHUX BEIIECTB.
3Ha4YeHNe U MPUMEHEHUE B
OBITY M Ha IPON3BOJICTBE

MPUMEHEHUE HEOPTaHUYECKUX
BEIIICCTB B OBITOBOM 1
MIPOU3BOJACTBCHHOM
JEeSITEIbHOCTH YeJIOBEKa UX
(U3UKO-XUMHYCCKUMH
CBOMCTBaMH

XUMHNYCCKUX pCaKHI/Iﬁ C y4aCTHUEM HCOPraHU4YCCKHUX
BCUICCTB, UCIIOJIb3YCMBbIX IJIA UX HI[@HTI/I(l)I/IKaLII/II/I u
IIPOMBIIIJIICHHBIX CIT0co00B MMOJIYUICHUA




Monayas / Paznen / Tema

Pe3yabTart 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

4 |Pa3zgen 4. Ctpoenue u HccaenoBath cTpoeHne U KontposabHasi padora
CBOIICTBA OPraHMYECKHX |CBOHCTBA OPraHNYeCKHX «CTpoeHue U CBOHCTBA OPraHNYeCKNX BeleCTB
BelleCTB BelleCTB
4.1 |Knaccudukauus, ctpoenue (Knaccuduunposatsb 1. 3amanus Ha cOCTaBI€HUE HA3BAHUN OPTraHMUYECKUX
¥ HOMEHKJIaTypa OpraHUYECKHUE BEIIECTBA B COEIMHEHUH 110 TPUBUATBHON WIIK MEXIYHAPOAHON
OpPraHUYECKUX BEILECTB COOTBETCTBHUH C UX CTPOCHHUEM |CHCTEMATHYECKONH HOMEHKIIAType
2. 3ajaHus HA COCTABJIEHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OPTaHUUECKHUX BEIIECTB
OTJENBHBIX KJIACCOB
3. 3ajaun Ha onpeaeneHne npocTeie GopmMyIibl
OpPraHUYECKOM MOJIEKYJIbl, UCXOMSI U3 DJIEMEHTHOIO
coctaBa (B %)
4.2 |CpoiicTBa OpraHM4YecKux  |YcTaHaBIMBaTh 3aBUCUMOCTD 1. 3amaHust Ha COCTaBJIEHUE YPAaBHEHUN XUMUYECKUX

COEIMHEHUN

(U3UKO-XUMHUUECKHUX CBONCTB
OpraHUYeCKUX BEIIECTB OT
CTPOEHUS MOJICKYJT

pEeaKkIui ¢ y4acTUEM OPraHMYECKUX BEILECTB Ha
OCHOBAHHHU UX COCTaBA U CTPOECHUS.

2. 3aaHus HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX
PEAKLNM, WIUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA C
Y4ETOM MEXAHW3MOB IIPOTEKAHUS JAHHBIX PEAKUUN U
TFEHETUYECKOW CBSI3M OPraHUYECKUX BELIECTB PA3HBIX
KJIaCCOB

3. PacueTHble 3a71a4u 110 YPABHEHUSIM PEAKIUN C




Ne | Monyas / Paznen / Tema Pe3yabTaTt 00y4eHus Tunbl OLEHOYHBIX MEPONIPUATHI
Y4aCTHEM OPTaHUYECKUX BEIIECTB.
4. JJTabopaTtopHas pabota «Ilonydyenue sTuneHa u
W3YUYEHHE €TO CBOKCTBY
4.3 |Opranuueckue BemiectBa B |{OO0OCHOBBIBATH 3HAYECHUE U [IpakTUKO-OpHUEHTUPOBAHHBIE 3aJAHUS 10 COCTABICHUIO
KU3HEAECATEITbHOCTU MIPUMEHEHUE OPTraHUYECKUX XUMUYECKUX PEAKIUN C YIaCTUEM OPTaHUYECKUX
yesnoBeka. [I[pon3BOACTBO U |BEIIECTB B OBITOBOM U BEILIECTB, UCIIOJIB3YEMBIX JIJI UX UICHTU(PUKAIIUU B
MIPUMEHEHUE OPTaHUYECKUX |ITPOU3BOICTBEHHOM OBITY U TIPOMBIIIICHHOCTH.
BEIIECTB B JESITETbHOCTH YEJIOBEKA UX
MIPOMBIIICHHOCTH (U3UKO-XUMUYECKUMHU
CBOMCTBaMU
5 |Pa3mexn 5. Kunernueckue |McciienoBath paBHOBecHe M KounrpouabHas padora
U TEPMOJAUHAMUYECKHE CKOPOCTh XUMHMYECKHX «CKOpOCTh XUMHMYECKOH peakiuy U XUMHYECKOe
3aKOHOMEPHOCTH peakumi pPaBHOBeCHE»
NMPOTEKAHUS XUMHYECKUX
peakuui
5.1 |Kunernueckue HccnenoBath BIHUsHUE 1. JlabopaTtopHas paboTta Ha BEIOOD:
3aKOHOMEPHOCTH KOHIIEHTpAILMKU pearupyrommx  |— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMHU OT

NPOTEKAHUS XUMUYECKUX
peakuu

BEILIECTB U TEMIIEPATYPHI HA
CKOPOCTb XMMHUYECKUX PEAKLIAN

KOHIICHTPAIIUU PEarupyromnx BEeIIeCTBY;
— «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
TeMIEPaTypbI».




Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
2. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aTAHUS
Ha aHaiu3 (HaKTOPOB, BIMSIONIUX HA U3MEHEHUE
CKOPOCTH XMMUYECKOW peaKkuuu
5.2 |TepmonuHamuyeckue Hccenenosarh BIMsiHUE 1. 3amaun Ha pacyeTsl TEIUIOBBIX Y3PPEKTOB XUMUYECKUX
3aKOHOMEPHOCTHU VU3MEHEHHs KOHLIEHTPALUU peaxkuuil 1 onpeeieHue TUIa peakuuu (1o TemI0OBOMY
IIPOTEKAHUS XUMUYECKUX  |BELIECTB, PEAKLUU CPEB] U 3 deKTy: 3K30- U FHAOTEPMUUYECKUE).
peakuunii. PaBHoBeCHe TEMIIEPATYPhl HA CMEILICHUE 2. ITpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS HA
XUMHAYECKUX PEeaKIUN XUMHYECKOTO PABHOBECHS npuMeHenue npunuumna Jle-Illarense nsa HaxoxaeHus
HAIIpaBJICHUS] CMEILCHUS PABHOBECHSI XUMUYECKON
pEeaklMM U aHaau3 (PAKTOPOB, BIUSIOIIMX HA CMEIICHHE
XUMHYECKOTO PAaBHOBECHS.
3. JlabopatopHas pabora «/3ydyenue BIusiHUSA
pa3InuHbIX (AaKTOPOB HA CMEILLEHNE XUMUYECKOTO
pPaBHOBECHUS»
6 |Pa3nen 6. [lucnepcHsbie HccnenoBath JucnepcHbIe KontpoabHas padora no teme «/lucnepcubie
CUCTEMbI CHCTEMbI CUCTEMbI»
6.1 |JducnepcHble cucTeMsbl U Pa3nnuate ucTuHHBIE pacTBOPHL, (1. 3a1a4n Ha TPUTOTOBIIEHUE PACTBOPOB.

(haxTOphl UX YCTOMUUBOCTH

KOJUIOMIHBIE PACTBOPHI U

rpyoOIMCcCIIEpCHBIE CUCTEMBI Ha

OCHOBE XMMHUYECKOTO
AKCIEPUMEHTA

2. ITpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJJaHHS Ha
JIMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEeMbI€ B OBITOBOM U
MIPOM3BOJCTBEHHON €SI TETbHOCTH YEIOBEKA.
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Monayas / Paznen / Tema

Pe3yabTart 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

6.2 |HccnenoBanue CBOWCTB HccnenoBarh Gpusnuko- JlaGopaTtopHas pabota (Ha BEIOOD):
IUCIIEPCHBIX CUCTEM XUMHYECKUE CBOKCTBA — IIpuroTtoBneHue pacTBOpOB;
pa3IMYHBIX BUJIOB JUCIIEPCHBIX |— MccnenoBaHue qUCIIEPCHBIX CUCTEM.
CUCTEM
7 HccaenoBathb cBoiicTBa
Pazgea 7. KayecTBeHHbIC
OPraHN4eCcKUX U
peakuuu o0HapyKeHUs!
HEOPTraHMYeCKHUX BellecTB ¢
OPraHU4YeCcKuX U
HCI0JIb30BAHHEM
HEOPraHM4YeCKHUX BellecTB .
Ka4yeCTBEHHBIX pPeaKIuii
7.1 |OOHapyxeHue HccnenoBath Ka4eCTBEHHBIC 1. JTaGopatopHast pabota (Ha BEIOOD):
HEOPraHUYECKUX KATUOHOB |pPEaKLU HEOPTAHUYECKUX — AHaIMTHYECKME peakuu KaTHoHOB [-VI rpynm;
Y aHHOHOB BEILIECTB — AHAJIINTHYECKUE PEAKIIUN aHUOHOB.
2. IlpakTrueckue 3a1aHUsl Ha COCTABJICHUE YPaBHEHUN
peakiuuii o0HapyxeHust katuoHoB [-VI rpynm u
aHUOHOB, B T.4. B MOJIEKYJISIPHOU U MOHHOU (popmax.
7.2 |O6HapyxeHue HccnenoBath Ka4€CTBEHHBIE 1. JlabopaTtopHas pabota (Ha BBIOOD):

OPraHUYEeCKUX BEILECTB
OTZEJIBHBIX KJIACCOB C
HCIIO0JIb30BaHUEM
Ka4eCTBEHHBIX PEaKLUn

PEaKIMHA OPTaHUYECKUX
COECIUHEHNHN OTIEILHEIX KJIACCOB

— KauecTBEeHHBIE peakIuy Ha OTAEIIbHBIE KIIACCHI
OPraHUYEeCKUX BEILIECTB;

— KauecTBeHHBIN aHAJIN3 OPTaHUYECKUX COETMHEHUH T10
(YyHKUIMOHATIBHBIM TPYIIIAM.

2. IIpakTHueckue 3aaHusl Ha COCTABIICHUE

11



Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
KauyeCTBEHHBIX peakluii OOHAPYKEHHSI OPraHUIECKIX
COeIMHEHUN
Il | [IpodeccuonaILHO-OPHMEHTUPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKIATHOTO MOTYJIs1)
8 |Pa3nen 8. OueHuBaTh NOCICACTBUA 3ammra Keica (¢ yueroM Oyayuei
Xumus B ObITY U OBITOBOM M IPOM3BOACTBEHHOMH [MPOo(decCHOHATBLHOM AeATEJIbHOCTH)
NPOU3BOJACTBEHHOM AeATEeJIbHOCTH YeJI0BEeKa ¢
AEATEJbHOCTH YeJ10BEeKa |MO3UIUI IKOJOrHYeCcKon
0e30macHOCTH
XUMHUS B OBITY U OueHuBaTh MOCIEICTBUA Keiic (c yueroM Oyayei npodecCHOHAIBHOM
MIPOU3BOJACTBEHHOU OBITOBOI M MPOU3BOJICTBEHHON  |IESITEIIBHOCTH)
NEATEIIbHOCTH YEJI0BEKA NEATEIIBHOCTH YEJIOBEKa C Bo03MOXHBIE TEMBI KEHCOB:
MO3ULIAN YKOJOTUYECKOU 1. IToremyienue KaMMaTa U BEICBOOOKIEHHE Ta30BbIX
0e30macHOCTH TUAPATOB CO JTHA OKEaHa.
2. bynymue marepuaisl Juisl aBAa-, MallliHO- U
npUOOPOCTPOECHHUS.
3. HoBbie maTepuansl Jj1s1 COTHEYHBIX OaTapen.
4. JIekapcTBa Ha OCHOBE PACTUTENIbHBIX MPENAPaTOB
9.1 |Pa3nen 9.1. UccinenoBanne UHTEpHpeTHPOBATH 3ammTa y4eOHO0-uCCIe10BaTeIbCKOr0 MPoeKTa (¢

M XUHMHUYECKHU aHAJIN3

XMMHUYECCKHE MMPOLHECCHI U

yueToM Oyayuneil npogecCHOHAIbHOM 1eATeJILHOCTH)
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Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
00beKkTOB OUOCchepbl siBJIeHus B Ouocepe
9.1.1 |OcHoBHI 1a0OpaTOPHOIA BBINOTHATH NOJHBINA UK 1. JlabopaTtopHas pabora «OCHOBBI Ta0OpaTOPHOI
IPAKTUKHU B HKCIIEPUMEHTAIBHOTO IPAKTHUKN.
npodeccrnoHalIbHbIX uccienoBanus ¢ coomoaeHreM (2. TunoBsle pacueThl [0 TEMAaTUKE SKCIIEPUMEHTA.
nabopaTtopusax npaBuil 6e30macHOro oopaieHus 3. 3agaun Ha BIYMCICHUE CPEIHETO 3HAUECHUs
C BEIIECTBAMU U JJA0OPATOPHBIM |3KCIIEPUMEHTAIBHBIX JAHHBIX, IOTPEIIHOCTH.
000pyA0BaHUEM 4. IlpencraBneHue pe3yapTaToOB dKCIIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpaguk, OTYET, TOKIA,
MpE3eHTAaINSA ).
9.1.2 | Xumnueckuii ananu3 mpob |MccnenoBaTh XUMHUYECKHI 1. Tect «CBoMCTBa ¥ COCTaB BOIBI.

BOJbI

COCTaB MPOO BOJIBI

2. 3aganne « XMMHYECKHI COCTaB BOJIBI, TUIT BOJBI U
CIIOCOOBI €€ TPUMEHEHUs» (C UCTIOIh30BaHUEM
HOPMATHUBHBIX JOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTAHUS
Ha COCTaB BOJIbI U CIIOCOOBI BBIPAYKEHUSI KOHIICHTPALIMK U
nepecyeT KOHIEHTpAIUi (C UCI0JIb30BAaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JlTabopaTopHasi paboTa Ha BBIOOD:

— OuncTtKa BOJBI OT 3arps3HEHUN;

— Onpenenenve pH BOJIbI U €€ KHUCIOTHOCTH;
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Monayas / Paznen / Tema

Pe3yabTart 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

— Omnpenenenne )KeCTKOCTH BOJIBI U CIIOCOOBI e
yCTpaHEHUs

9.1.3

XUMHUYECKAN KOHTPOJIb
KauyecTBa MPOAYKTOB
MMUTaHUA

HCCHGI{OB&TB XUMHYECKUI
COCTaB IIPOAYKTOB ITNTAHUSA

1. Tect «Oprannyeckre 1 HEOPraHUYECKUE BEILECTBA,
BXOJISIIIKE B COCTAB IIPOYKTOB ITUTAHUS».

2. IIpakTHKO-OPUEHTUPOBAHHBIE 33JIaHUS 110
KYJIMHAPHOM TEMATHKE.

3. JIabopatopHas pabota (Ha BEIOOD):

— O0OHapyXeHue HUTPATOB B MPOAYKTAX MUTAHUS;

— HccnenoBanue nNpoayKkTOB MUTAHUS HAa HaJTU4YKUe
yIJ€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIU4ue
yII€BOJIOB (KpaxmaJl, TJII0K03a, caxapo3a)

9.14

XHUMHUYCCKHI aHATU3 MPOO
MTOYBBI

HccaenoBath XUMHUYECKUH
COCTaB MPOO MOYBHI

1. Tect no Teme «XMMUYECKHUI COCTAaB HEOPTAHUYECKUX
U OPraHUYEeCKUX YT00pEeHU».

2. 3amanne «B3anMocBs3b cocTaBa MOYBHI, THIT MIOYBHI U
€€ Ha3HAYEHUs».

3. JIaGopatopHas paboTa (Ha BEIOOD):

— OGHapyXeHHEe HEOpPTraHUYECKUX MTPUMEcei B mpodax
MTOYBHI;
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Monayas / Paznen / Tema

Pe3yabTart 00yuyeHnus

THunbl OLEHOYHBIX MEPONPUATHH

— Onpenenenue pH BoHOM
BBITSDKKH TTOYBBI, €€ KUCIIOTHOCTH H IIEIOYHOCTH

9.15

HccnenoBanue 00bEKTOB
ouochepsl

HccnenoBath XUMUYECKUN
COCTaB 00BEKTOB OMOCPephl Ha
pUMepe MPOTYKTOB MUTAHUS,
BOJIBI ¥ TIOYBBI

VY4eOHO-uccIe10BaTeNbCKUM MPOEKT B 00JIACTH
UCCJIEI0BaHUS O0BEKTOB OMOCHEPHI.

Bo3MOkHBIE TEMBI IPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIBHOM BOJIBI U
PEKOMEHAIUH 110 €€ UCIIOIb30BaHUIO.

2. HccnenoBanue pa3pymaromero I1eMCcTBUS IPUPOJHON
BOJIbI HA CTPOUTEIIBHBIC MaTEPHUAIIbI.

3. CocraBiieHHE MPOEKTA IIBETHUKA/Oropojaa/caaa B
3aBUCHMOCTH OT COCTaBa NPOAHAIU3UPOBAHHBIX MOYB.
4. CocraBrieHue cOalaHCHPOBAaHHOTO MEHIO Ha JICHb
(Hemento) B 3aBUCUMOCTH OT COJICPKAHUS XUMUIECKUX
MaKpoO U MHUKPO3JIEMEHTOB B MMPOAYKTAX MUTAHUS.

5. UccnenoBanne xayecTBa MUTHEBOI BOJIBI.

6. HccrnenoBanue nmpoO BOJIOMPOBOIHOM BOJIBI HA
MpeaMeT YCTpaHEHHUS )KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTH BOJIbI B
CEJIbCKOXO3SIMCTBEHHOM JICSATEIIbHOCTH

9.2

Paznen 9.2. UcciaenoBanue
M XUHMHUYECKHU aHAJIN3

HNuTepnperupoBarb
XHUMHYECKHE NMPOLecChl U

Y4eOHo-uccIe10BaTeIbCKUM MPOEKT (C y4eTOM
Oyayueii mpodeccHOHATBLHOI eI TeJILHOCTH)
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Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
00beKTOB TexHOChepbI sIBJICHUS B TexHOcepe
9.2.1 |OcHoBHI 1a00OpaTOPHOIA BBINOTHATH NOJHBINA UK 1. JlabopatopHas pabora «OCHOBBI JaOOpPaTOPHOI
MPaKTUKH B HKCIIEPUMEHTAIBHOTO IPAKTHUKN.
npodeccrnoHalIbHbIX uccienoBanus ¢ coomoaeHreM (2. TunoBsle pacueThl 0 TEMAaTUKE SKCIIEPUMEHTA.
nabopaTtopusax npaBuil 6e30macHOro oopaieHus 3. 3agaun Ha BIYMCICHUE CPEIHETO 3HAUECHUs
C BEIIIECTBAMH U JIAOOPATOPHBIM |IKCIIEPUMEHTAIBHBIX JTaHHBIX, TOTPEITHOCTH.
o0opy10BaHUEM 4. IlpencraBneHue pe3yabTaToB IKCIEPUMEHTA B
paznuuHoi popme (Tabnuna, rpaguk, OTYET, TOKIA,
MpE3eHTAaINSA ).
9.2.2 | Xumnueckwuii ananu3 npod |MccrenoBaTs XUMHUYECKUI 1. 3agaun Ha onpeneneHNe METAIJIOB, HEOPTaHUYECKUX

TEXHUYECKON BOJIbI

COCTaB MPOO TEXHUUECKOMN BOIBI

AHWOHOB Y OPTaHMYECKUX BEIIECTB B TEXHUYCCKOU BOJIC
pPa3HOro Ha3HAYCHUSI.

2. IIpakTHKO-OpHEHTUPOBAHHBIC TCOPETUUSCKHUE 33 TaHHS
Ha COCTaB BOJIBI M CTIOCOOBI BEIPAKCHUSI KOHIICHTPAIIMHA U
nepecyeT KOHIEHTpAIUi (C UCI0JIb30BAHUEM
HOPMATHBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKHUI COCTaB TEXHUUYECKOM BOJIBI,
THII BOJIBI ¥ CITOCOOBI €€ IPUMEHEHUSD» (C
WCITOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. JJTabopaTopHas paboTa (Ha BEIOOD):
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THunbl OLEHOYHBIX MEPONPUATHH

Ne | Mopyas / Paznes / Tema Pe3yabTar 00yueHust
— Onpenenenue XJIOPUI0B METOAOM TUTPOBAHUS B
TEXHUYECKOU BOJIE;
— OrnpenieneHne KeCTKOCTH TEXHUYECKON BOJIBI METOAOM
TUTPOBAHMUS

9.2.3 | XuMHuueCcKuil KOHTPOJIb Hccnenosarts conepxanue 1. TecT mo TeMe « XMUMUYECKHI COCTaB aTMOC(HEPHOTO

Ka4CCTBa BO3ayXa

YIJICKHCJIOTO I'a3a B BO3AYyXC

BO3JlyXa U BO3/lyXa paboueil 30HbI.

2. I[IpakTHKO-OpUEHTUPOBAHHBIE 3a]JaHUs HA
XUMHUYECKUN aHAIN3 COCTaBa BO3IyXa.

3. JTabopartopHas padota «OnpeaeneHue coaepKanus
YIJIEKUCIIOTO Ta3a B BO3AyXE

MOMEIIEHUS IKCTIPECC-METOIOM
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Ne | Mopyas / Paznes / Tema Pe3yabTart 00yuyeHnus THunbl OLEHOYHBIX MEPONPUATHH
9.2.4 | Xumnueckuit anamm3 po6  |MccnenoBats mpoObl 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3a1aHUS 110
MaTEpHAJIOB CTPOUTEIHHO- |MAaTEPUATIOB CTPOUTEIHHO- XUMUYECKOMY aHaJu3y Ipo0 MaTepHUaioB CTPOUTEIHHO-
pecTaBpaluOHHOU pecTaBpalMOHHON JesATEeIbHOCTH [pECTaBPAIMOHHON e TEILHOCTH U JU3aiHA.
NEeATEeIbHOCTU U IM3aiiHa  |M Au3aiiHa 2. JJabopatopHas padota (Ha BEIOOD):
— W3roTtoBiieHne kpacok (1moadop MUrMeHTOB U
CBSI3BIBAIOIIUX BEIIIECTB);
— HccnenoBanne CBOWCTB BSOKYIIUX BEIIECTB HA
puMepe TUIICa
9.2.5 |UccnenoBanne 00OBEKTOB HccnenoBaTh XUMHUYECKUN VY4eOHo-uccie10BaTeNIbCKUI MPOEKT B 00J1aCTH

TEXHOC(EPHI

COCTaB OOBEKTOB TEXHOC]EPHI
Ha MpUMepe TEXHUUECKON BOJIbI
Y MaTepuajoB CTPOUTEIBLHO-
pecTaBpalluOHHOMN EATEIbHOCTH
Y A3aiiHa

UCCIIeIOBaHUSI OOBEKTOB TEXHOCHEPHI.

Bo3MOxHBIE TEMBI IIPOEKTOB:

1. KoHTposb KauecTBa TEXHUUECKOW BOJIbI PA3HBIX BUJIOB
B cooTBeTCcTBUU ¢ Metogukamu 1o 'OCT.

2. Co3nianuie 1eKOPaTUBHOM IITYKATYPKH.

3. ITurMeHTHI B U3AEIUAX U3 CTEKIIA.

4. UccnenoBaHue pa3pyliaroiero JIeMCTBHUS BOJIBI HA
CTPOUTEJIbHBIC MaTEPHUAIIBI.

5. OneHka coCTOSIHMSI BO3/lyXa padoueil 30HbI
CHeNHUAIIUCTA (TEXHOJIO0ra, CTPOUTENS U T.1., C YYETOM
obnacTu mpodeccuoHaIbHOM eITeTHHOCTH) B
COOTBETCTBHH C HOPMATHUBHBIMU JOKYMEHTAMU
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2 MaTepl/laJIbI AJIA TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH 110 yqe6H017l AUCIHUIIJINHE

Cucrembl 3aJaHUi B TeCTOBOI Gopme

Cucrema 3agaHuii B T€CTOBOM (hopMe — 3TO cojaepaTelbHas CUCTEMA, OXBATHIBAIOIIAS B3aMMOCBSI3AHHbBIE 3JEMEHTHI
3HaHW. B oTiiMuMe OT TecToB, B CHUCTEMAaxX 3aJaHH BEPOSITHOCTh MPABUIIBHOIO OTBETAa Ha IMOCJIEAYIOLIEE 3aJaHUE MOMKET
3aBUCETH OT BEPOSTHOCTH MPABUIIBHOTO OTBETA HAa MPEIbLAYIIUE 3aJaHUs.

Jis Toro 4yToObl Ha OJHOM COJEpPKAaTEJIbHOM MaTepuale MOXXHO ObUIO COCTaBUTh HECKOJIBKO BapUaHTOB TECTa,
KOHCTPYHUPYIOT 0a3y 3aiaHuil B TecToBOM (opMe. Eciin ecTh KOMIBIOTEpHBIE MPOTrpaMMbl T'€HEpAIMl TECTOB, TO B MPOrpPaMMy
CO3/1aHHUA TeCTa BBOAMUTCS 0a3a, BKIIOYAOIIas B ceOs MapaiesbHbIE IO COACPKAHUIO U TPYAHOCTH BapUaHThl OJJHOTO U TOTO XK€
3a/laHusi. DTO O3HAYaeT, YTO MPOBEpKa 3HAHUS MPU3HAKOB, CBOMCTB, COCTaBa, (DYHKIMI OAHOTUIIHBIX OOBEKTOB MOXKET OBITh
OpraHM30BaHa Ha 0a3e OJHOI0 M TOTO K€ 3aJIaHus, MEHSIOIIET0 B CBOEM TEKCTE TOJIbKO Ha3BaHHE ATUX OOBEKTOB. DTH 3aJaHUs
Ha3bIBAIOT ()aCETHBIMHU, T.€. UMEIOIIUMHU [TE€PEMEHHBIE 3JIEMEHTHI.

[IpuBenem nmpumMep cucTemsl 3aJaHU B TECTOBOM opme, BKIIHOUaroiien gaceTHbie 3a1anus (haceTsl B 3aJJaHUN 3aKITFOYCHBI
B (purypHbIe CKOOKN).

Ha3zBanue tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX
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QJICMCHTOB U IIpUpoOaa XUMHYECKOM CBSI3H»

Pesynbrar 00yuenus | CocTaBisaTh XUMHUYECKHE (QOPMYIIbI COCAUHEHUMN
B COOTBETCTBHUH CO CTEHNEHBIO OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB, UCXO U3 BAJIEHTHOCTH
U 3JIEKTPOOTPULIATEILHOCTH

OO01me KOMIIETEHIINN OK 01

Bri0epure o1H NpaBWIbHbIA OTBET:

1. Atomel C u Si uMEIOT OJMHAKOBOE YHCIIO:

A) HEUTPOHOB B s/Ipe

b) sHepreruueckux ypoBHen

B) snekTpoHOB Ha BHEIITHEM SHEPIETUYECKOM YPOBHE
I') anexTpoHoB

2. B psany xumudeckux snemeHToB Li—-Be—B—C merannmaeckue cBoiicTBa:
A) ycuimBaroTcs

b) ocnaGeBarot

B) He MenstoTcs

I') u3MeHs0TCS NEPUOANIECKU



3. K s-anemMeHTam OTHOCHTCS:

A)K

b)S

B) Fe

I') Br

4. IlyteM coenrHEeHHs] aTOMOB 110 HOMepoM 11 u 17 o6pa3yeTcst BEIIECTBO C XUMUYECKON CBA3BIO:

A) noHHOM

b) koBasieHTHOM MOJISIPHOM

B) xoBaneHTHON HENOIIpHOI

I') meTammueckoit

5. {KOIMYECTBO JJICKTPOHOB B aTOME; KOJUYECTBO SHEPreTUUYECKUX YPOBHEH; KOJUYECTBO SJEKTPOHOB Ha MOCIETHEM
HPHEPreTUYECKOM YPOBHE; KOJMYECTBO MPOTOHOB B SIIpE aTOMa} COOTBETCTBYET

A) HOMEpyY nepuoa

b) Homepy rpynimsl

B) nopsigkoBomy HOMEpY

6.{xsopuay Oapus, aiMa3y, aMMHaKy, CEpHON KUCJIOTE } COOTBETCTBYET

A) MOHHAs XUMHYECKas CBS3b

b) xoBasieHTHas MOsIpHAS] XUMHUYECKAsI CBSA3h

B) xoBasieHTHas HETOISIPHAS XUMHUYECKas CBS3h

7. {cBs13b, 00Opa3oBaHHAas 32 CUET OOpPa30BaHUS OOIIMX AIEKTPOHHBIX Map; CBsI3b, 00pa30BaHHAS 3a CUET 000OIICCTBICHUS
BaJICHTHBIX AJICKTPOHOB; CBSI3b, 00pa30BaHHAS 32 CUET JEKTPOCTATHUCCKUX CHUJT IPUTSDKCHHS } HA3bIBACTCS

A) noOHHOU

b) Metanmnuueckoit
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B) xoBanenTHoOMU

8. {B MmopsaKe BO3paCTaHUSI METAJUIMUYECKUX CBOMCTB; B MOPSAKE YOBIBAHUS pauyca aTOMOB; B IMIOPSAKE BO3PACTAHUS
KHCJIOTHBIX CBOMCTB JIETYYHX BOJOPOIHBIX COCTMHECHUM | DJIEMEHTHI PACIIOJIO0KEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxjeHuii BepHo 115t aneMeHToB { VA rpynmsl , [VA rpynmnsl, [A rpynmsi}

A) obmrast hopmyIa JieTydero BoJAopoiHoTo coenunenust RH4

b) He 00pa3yroT JeTy4nx BOJOPOIHBIX COETMHEHUIM

B) mo 3aBepIeHms SHEPTETHIECKOTO YPOBHS HE XBaTaeT TPEX JECKTPOHOB

10. Cpenu BemiectB, ykazanHbix B psay {NHs, O,, HCI, SO,; CaO, HNO3, CI2, CO2; H2504, HI, CuCI2, CH4,
NH3} konmruecTBO coeTMHEHUI C KOBAJICHTHOM MOJISIPHOMN CBSI3bIO PaBHO

A) Tpem

b) nBym

B) uetbipem

11. XumMuueckast cBsi3b B MOJIEKYJIaX {030HA U XJIOPHUAA KaJNbIHs; CEPHOM KUCIIOTHI U XJIOPUIA aMMOHUS; CEPHOM KUCTIOTHI U
030Ha} COOTBETCTBEHHO

A) xoBaJieHTHAs TIOJIIPHAS U NOHHAS

b) xoBasieHTHas MosipHAs ¥ KOBAJICHTHASI HETOJSIpHAs

B) xoBasieHTHas HETIOSIpHASI 1 HIOHHAS

Kax BumHO U3 mpuBEACHHOTO MpUMepa, Kaxaoe (paceTHoe 3alaHne MOXKET ObITh IPEoOPa30BaHO B HECKOIBKO Pa3TUYHBIX
BApUAHTOB OJHOTO 3a/JIaHMsI TECTOBOM cucTeMbl. [Ipu opraHmM3zanuu aBTOMATH3UPOBAHHOTO TEKYIIIETO KOHTPOJISI MOSBIISETCS
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BO3MOXXHOCTh TEHEpaliu OOJBIIOr0 KOJWYEeCTBA BapUaHTOB TecTa, MPH 3TOM 3aaHus, MOJy4YeHHble u3 (acera, OyayT
napajuieabHbI [0 COAEPKAHUIO U TPYAHOCTH.

2.1.2. IlpakTHyecKue 3aJaHUs U 3aa4H

[IpakTyeckue 3agaHusi W 3aJayd, 4acTO KCMOJIb3yeMbl€ B KAue€CTBE IUIAKTHUYECKUX CPEACTB B €CTECTBEHHOHAYYHBIX
JTUCIUIUIMHAX, TAK)KE MOTYT OBITh (haceTHBRIMU. BO3MOKHO MpUMEHEHHE 3a/1a4 ¢ BApMaHTaMU OTBeTa Uil y00CcTBa OpraHu3aluu
aBTOMATHU3UPOBAHHOTO KOHTPOJIA.

[IpakTueckue 3aaHus U 33a4l IPEACTABICHBI B pa3ieax:

1. OcHOBBI CTPOeHMsI BelleCcTBA — 33Jja4l HA COCTABJICHWE XUMUYECKUX (POPMYJI ABYXAaTOMHBIX COCIUHEHUN (OKCHUIIOB,
CyJb(pHUI0B, TUAPUIOB U T.I1.).

2. XuMu4ecKue peakuuu

2.1. 3amaun Ha COCTaBJIEHUE YPABHEHMI pEaKIMil: COEUHEHUs, 3aMEILECHNUs, PA3JI0KEHUs, OOMEHA U PEaKUUi C y4acTUEM
KOMILJIEKCHBIX COEIMHEHUN (HAa TpHUMEpPe TUAPOKCOKOMIUIEKCOB AIOMUHHUS M IIMHKA); OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peakiMii C WCIOJB30BAHMEM METO/Ia JJICKTPOHHOrO OaniaHca; € yd4acTHeM KOMIUIEKCHBIX COCIWHEHUN (Ha Tmpumepe
TUAPOKCOKOMILIIEKCOB IIMHKA U aTIOMHUHUSA).

2.2. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIMH COCTUHEHUS; MAaCCOBOM MM OOBEMHOUN J0JU
BBIXO/Ia TMPOJYKTAa PEAKIMU COCAMHEHUS OT TEOPETHUUYECKU BO3MOXHOIO; OOBEMHBIX OTHOIIEHUM Ta30B; KOJUYECTBEHHBIX
XapaKTePUCTUK UCXOJHBIX BEIECTB M MPOAYKTOB PEaKIMH; Macchl (00BbEM, KOJUYECTBO BEIIECTBA) MPOJYKTA PEaKIUU, €CIU
OJIHO M3 BEILECTB JJAHO B BUJE pACTBOPA C ONPENEIEHHON MacCOBOM JJ0JIel PACTBOPEHHOTO BEILIECTBA.

2.3. 3aaHus Ha COCTaBJICHHE MOJICKYJISIPHBIX W MOHHBIX PEaKIMil C y4acTHMEeM OKCHJOB, KHUCIOT, OCHOBAaHUW M COJIEH,
MOHHBIX PEAKIIUNA TUIPOJIN3a COJIEH, YCTAHOBIICHHE U3MEHEHUS KUCIOTHOCTH CPEJIbI.

3. CTpoeHue U CBOMCTBA HEOPTaHNYECKUX BElECTB

3.1 3agaum Ha pacyeT MaccoBOM 10U (MacChl) XMMUYECKOTO 3JIEMEHTA (COeIMHEHUS) B MOJIEKYJIE (CMECH).

3.2. Ilpaktrueckue 3ajaHusi MO KiaccU(UKAIMKM, HOMEHKJIAType U XUMUYECKUM (OpMysiaM HEOPTraHUUYECKUX BEIIECTB
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Pa3IMYHBIX KIJIACCOB.

3.3. [IpakTrueckue 3aJaHusl Ha ONPEACICHNE XUMHYECKOW AKTUBHOCTH BEILIECTB B 3aBUCMMOCTH BHJIa XUMUYECKOM CBSI3U U
THIA KPUCTAJUTMYECKON PELIETKH.

3.4. 3amaHus Ha COCTAaBJICHUE YPABHEHUN XUMHUYECKHX PEAKUHUA C y4aCTUEM MPOCTBIX U CIIOXKHBIX HEOPraHWYECKHX
BEIIECTB: OKCHUJIOB METAJUIOB, HEMETAJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAHUU U aM(OTEPHBIX
T'HJIPOKCHJI0OB, HEOPTaHUYECKHUX COJIEH, XapaKTepU3YIOLIUX UX CBOMCTBA U CIIOCOOBI MOJIYUEHHUS.

4. CTpoeHne U CBOIICTBA OPraHMYEeCKHUX BelleCTB

4.1. 3agaHus Ha COCTaBJICHUE HA3BaHWN OPraHUYECKUX COCIMHEHMM 110 TPUBUAIBHONM WM MEXIyHapOJHOU
CUCTEMATUYECKON HOMEHKJIATYpE;

4.2. 3aiaHus Ha COCTaBJIEHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB OTAEIBbHBIX KIaCCOB.

4.3. 3agauu Ha onpeiesieHre NpocTeiie PopMysbl OpraHUuYECKOM MOJIEKYJIbI, UCXOJISl U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHusg Ha COCTaBJICHUE YPAaBHEHMI XMMHUYECKHMX PEAKUUN C y4acCTUEM OPraHWYECKHX BEIIECTB HA OCHOBAHMM HX
COCTaBa U CTPOECHMUSI.

4.6. 3ajaHusg Ha COCTABIICHHE YPAaBHEHUN XHMHMUYECKUX PEaKUHW, WUIIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEAKLIUNA U TEHETUYECKOM CBSI3M OPraHWYECKHUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a1a4M IO YPABHEHUSM PEAKLNN C Y4aCTUEM OPTAHUYECKHUX BEILIECTB.

5. Kunernyeckue H TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX pPeaKkIuii

5.1 IlpakTuueckue 3alaHus Ha OLIEHKY MU3MEHEHUSI CKOPOCTH XMMUYECKON peaklMi U HaIllpaBJICHUS! CMEILIEHUS PAaBHOBECHS
¢ ucnoJib3oBanuem npunuuna Jle-Illarense.

5.2 3amaun Ha pacyueThl TETIOBBIX A((HEKTOB XUMHUECKUX PEAKIIMA U ONPeIeSIeHNEe TUTIA PEakIuu (TI0 TerioBoMy dDQeKTy:
9K30- U DHJIOTEPMHUYECKUE).

6. IlucnepcHbie cucTEMBI

6.1. 3agaun Ha IPUTOTOBJIEHNE PACTBOPOB.
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7. KauecTBeHHbIE peaKIMH 00HAPYKEHHUS OPraHUYeCKUX M HEOPraHMYeCKHUX BellecTB

7.1. IlpakTHueckue 3a/laHns Ha COCTaBJICHUE YPAaBHEHUH peaklnii oOHapyKeHHsI KaTHOHOB [—VI rpymnm u aHHOHOB, B T.4. B
MOJIEKYJIIPHON U HOHHOM (hopmax.

7.2. IlpakTdeckue 3a1aHns Ha COCTABICHHE KaUeCTBEHHBIX peaKInii 0OHAPYKEHUSI OPTaHUYECKUX COCTUHEHUH.

9.1. UccnenoBaHue 1 XUMUYECKHH aHAJIN3 00bEKTOB OUoCchepbl

1. TunoBble pacyeTsl 110 TEMATUKE IKCIIEPUMEHTA.

2. 3aga4y Ha BBIYMCIICHHE CPEIHETO 3HAYEHUS SKCIIEPUMEHTAIBHBIX JaHHBIX, OTPEIIHOCTH.

3. 3ananune «XUMHUYECKHH COCTaB BOJbI, THUIl BOABI M CHOCOOBI €€ MPUMEHEHUs» (C HCIOJIb30BAHHEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. 3aganue «B3auMOCBsI3b COCTaBa MOYBBI, TUI TIOYBHI U €€ HA3HAYEHUS».

9.2. UcciienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(pepbl

1. TunoBble pacyeTsl 110 TEMATUKE IKCIIEPUMEHTA.

2. 3aga4n Ha BBIYMCIICHHE CPEIHETO 3HAYEHUS SKCIIEPUMEHTAIIBHBIX JAHHBIX, OTPEIIHOCTH.

3. 3agaun Ha ompeneseHrue METaUIOB, HEOPraHWYECKUX aHMOHOB M OPTraHWYECKUX BELIECTB B TEXHUYECKOM BOJE Pa3HOIO
Ha3HAYECHHUS.

4. 3ananne «XUMUYECKUH COCTAB TEXHUYECKOW BOJBI, THI BOABI M CIOCOOBI €€ NMPUMEHEHHUs» (C HKCIOIb30BaHUEM
HOPMAaTHBHBIX JOKYMEHTOB).

IIpumepsl 32124 10 pa3HbIM TeMaM IMCUMILINHBI

I. C BapuanTaMu 0TBETOB

1. B peakmuto, TepmoxumMudeckoe ypaBHenue kotopoit S + O, = SO, + 297 kJIx, Bcrynuna cepa maccoit 1 r. KomudectBo
TEIJIOTHI, BBIIEIUBILIEECS [TPH 3TOM, PABHO:

A) 9,28 kJIx

b) 74,25 xJIx
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B) 29,7 x]JIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdat kanus

b) xnopun amomMuHus

B) xapOonat kanus

3. Onpenenure Ha3BaHHWE BEIIECTBA, TIJIaBHAS II€Mb KOTOPOTO COCTOMT U3 YETHIPEX aTOMOB YIJIEPO/a, COJEPKUT
KapOOKCUJIbHYIO TPYIIY U OJHY ABONHYIO CBSI3b, a TAKXKE PAUKAIBI METUJI U THIL

A) 3-metun-3-3Tun0yTeH-3-0Bast KMCJIOTa

b) 3-metun-2-3tunlOyren-3-oBas KUCIOTa

B) 2-meTmin-3-3tun0yTeH-3-oBasi KUCI0Ta

daceTHbIe 321244

4. CocTaBbTe XUMUYECKUE (HOPMYJIBI IBYXaTOMHBIX COCTMHEHUMN: {CHIIMIIN]I KaJIbLIUsL, TUApUl 6apusi, cyiabbun xenesa (11I),
okcup azota (II), oxcun amomunus, xmopun xenesza (1), uutpun 6apust, okcua prytu (I), okcun cypemsl (V); okcun meau (1),
xyopua prytH (II), HUTpU Kanus, CUIIMIK MarHus, TUAPUI amtoMuHus, cynbdus ceunia (I1), 6poMun nuHKa, OKCU yriepoa
(I1), oxcun xmopa (V); uutpun Harpus, nonun meau (I), okeun xpoma (1), oxenn azora (V), runpun Hatpus, xiaopug xpoma (11I),
okcuJ Kanusi, okcu Mblbsika (I11), cynedu munka}.

5. Ilpu B3aumonericteuu {40; 20; 35} r cmecu {cepeOpa W LIMHKA; IUHKA U MEIAU; MEIU U Kelie3a} ¢ COJITHOW KUCIOTOM
BBIZIETUIIOCH {6,72; 2,24; 5,6} nra3a (H.y.). Onpenenure MaccoByro A0Jt0 (B %) {IIMHKA; MEH; *Keje3a} B CMECH.

6.YpaBHANUTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO

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

Zn + K,Cr,07 + H,SO,4 = ZnSO,4 + Cry(S0Oy); + K;SO4 + HL0;

KCIO; + S = KCI + SO,} MeTomoM 3IIEKTPOHHOIO OalaHca; OMpeaeaIuTe OKUCIUTEIb H BOCCTAHOBUTETD.
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7. Ompenenure MOJICKYISIpHYIO GopMyny yriaeBoaopona, comepxkamiero {80%; 85,7%; 75%} yraepona. OTHOcHUTEIbHAS
IJIOTHOCTH MApPOB BEILIECTBA MO {BOJOPOY; BO3IyXY; Kuciopoay} pasna {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,4

BonpocurenabHbie GpOpMyJTHUPOBKHU:

8. Kakas macca yKCyCHOM KHUCJIOTHI MOTpeOyeTcsi Jjig cuHTe3a »Tminanerara maccoit 140,8 r. Beixox adupa mpumure
paBHBIM 80% OT TEOPETUUECKHA BO3MOMKHOTO.

9. KakuMm peakTMBOM MOKHO OTJIMYWTH TJIMIEPUH OT TIJIOKO3bI? COCTaBbTE YpaBHEHHE KAUYECTBEHHOM PEAKLIUH IS
0OHapyXEHUsI MHOTOATOMHBIX CITUPTOB HA MIpUMeEpE IIIHIIEPUHA.

10. C momMo1IbI0 KaKOro peakThuBa MOXKHO pacno3Hath ranoreHua-uoHsl (Cl-, Br-, 1-)? CoctaBbTe ypaBHEHHUS] KAU€CTBEHHbBIX
peakiuii B MOJIEKYJISIPHOM U MOHHOU (popmax. YKaKuUTe MPU3HAKU PEaKIUil.

3amauu, Kak ¥ JIpyrue AUIaKTHUYEeCKUE 3aaHusl, MOTYT BBIMOJHATH OOYYAIONIYI0 U KOHTPOJupYyromyto ¢hyHkimu. Pemenue
3a/1a4 MOKET OCYIIECTBIIATHCS HA PA3JIMYHBIX TUIIAX W ATalax 3aHSATUH.

2.1.3. IIpaKkTHKO-OpPUEHTHPOBAHHbIE 32/IaHUSA

[IpakTUKO-OpHEHTHUPOBAHHbIE 3aaHUsl (KaK TEOPETUYECKHE, TaK M PACUETHBIE), HAMPABICHbl HAa pPa3BUTUE PE3YJIbTATOB
o0yuyeHus OCHOBHOTO MoxayJsa (pasnensl: «OCHOBBI CTpoeHUs BellecTBay, «CTpoeHHWE U CBOMCTBA HEOPTaHUYECKUX /
OpraHUYecKUX BelecTB», «KuHeTHueckue W TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKaHUS XUMUYECKHUX pEaKluid»,
«/lucniepcHble CHCTEMBI») M BBISBJICHHE XMMHUYECKOW CYITHOCTH OOBEKTOB MPHUPObI, MPOU3BOACTBA U OBITA, C KOTOPHIMHU
YeJI0BEK B3aMMOJIEHCTBYET B MPOLECCE MPAKTUUECKON NEATENbHOCTH (MMPUKIATHON MOIYJIb).

[IpakTUKO-OPHEHTHPOBAHHBIE 3aJaHUsi MOXXHO  OMNpPEACIUTh KakK TNeJaroruyeckd rnepepaboTaHHBIM  (parMeHT
podeCCHOHANIBHON JesTenbHOoCTH crneruanucta. OHu pa3pabaThIBarOTCS Il MPOBEPKU 3HAHUN W YMEHUU OOydYaroIuxcs
JEeUCTBOBaTh B MPAKTUYECKUX, HETUIMYHBIX, IKCTPEMAJIbHBIX U APYrUX cutryauusx. [Ipy u3ydeHUU AUCIUTIIUHBI « XUMUSD
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MIPaKTUKO-OPUEHTHPOBAHHBIE 3aIaHUsI IPUMEHSIOTCS I aKTUBHU3AIMN YIeOHO-TTO3HABATEIILHON JIEATEILHOCTH O0YJarOITIXCS
MyTEM «IOTPYKEHUSD UX B MPOOJIEMbl XUMUYECKUX HCCIICIOBAHUM, BOBHUKABIINX B UCTOPUM PA3BUTHS HAYKU, UM UMEIOLIUX
MPaKTUYECKOE 3HAYEHUE ISl YETIOBEKA.

[IpuBenem mnpumepsl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHui 1o pazaenaM «CTpoeHHME M CBOMCTBA HEOPraHUYECKHUX
BelecTBy», «CTpOEHHE U CBOMCTBA OPraHUYECKHUX BEIIECTBY.

1. Kap0okcurepanus

Haspanue temMbl Tema 3.3. «IIpon3BoACTBO HEOPTaHUUECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHHUE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrar 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATENbHOCTA 4YeJOBEKa MX
(U3UKO-XUMUYECKUMH CBOMCTBAMHU

OOmue KOMIETCHITUN OK 01, OK 02

A 3HaKOMO JIM BaM MNOHSTHE «KapOokcuTepanusi»? B TepaneBTHUECKHX LIENAX MCHOJB3YIOT razoo0OpasHoe BemiecTBo. 1o
ATOU MPUYMHE NMOJOOHYI0 METOAMKY Ha3bIBalOT «TAa30BBIMU YKOJIAMM». DTa METOJUKA MCIONb3YETCs AJS JICUEHUs CeplIeUHO-
COCYAMCTBIX 3a00JIeBaHUM, MOBBIIMICHUS 3JIACTUYHOCTU KOXHU. [loBBIIEHHE copepxaHHsl 3TOr0 ra3a B KPOBH TOBOPUT O
HEKaueCTBEHHOW (PYHKIMU KpoBU. CaMoe YIMBUTEIbHOE, YTO OHO MCIOJIb3YeTCA B TBEPIAOM BUE B MUILEBON MPOMBIIIIEHHOCTH
JUTSL XpaHEHUs U TIEPEBO3KU MPOIYKTOB: PBIOBI, Msica, MOPOKEHOTO.

3axanue

Bri0epure o1uH NpaBWJIbHbIN OTBET:

1. O xkakoMm BeniecTBe UAET peub?
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A) yraekuciblii ras

b) xucnopon

B) ammuak

2. KakM# XMMHUYECKHUMH CBOMCTBAMH 00JIaJaeT 3TO BEIIECTBO?

A) KHCIOTHBIMH

b) ocHOBHBIMEI

B) amdorepubiMu

3. C 4yeM MOKET BCTyIaTh BO B3aUMOIEHCTBHE?

A) ¢ BOIOH, OCHOBHBIMH OKCHJIAMH, IICII0YaMH, HEKOTOPBIMH COJISIMHU

b) ¢ Bomoii, KHCIIOTHBIMH OKCHIAMH, IIET0YaMHU, HEKOTOPHIMH COJISIMU

B) ¢ Bo0ii, KHCIIOTHBIMH OKCHIaMH, KHCJIOTAMHU, HEKOTOPBIMH COJISIMU

4. C mOMOIIBIO0 KAaKOTO BEUIECTBA €r0 MOKHO OOHAPYKUThH?

A) benondranenna

b) 6pomMHoOi#t BoABI

B) n3BecTkoBOM BOJIbI

5. [IpuBeauTe GakThl, KOTOPBIC TOKA3BIBAIOT OTPUIIATEIHLHOC BIMSHUE 3TOTO Ta3a Ha )KEIYyA0UYHO-KAIIIECYHBIA TPAKT
YeJI0BEKa.

2. IToBapeHHas1 COJIb

Ha3zBanue tembl Tema 3.3. «IIpou3BoACTBO HEOPTAaHUUECKUX
BEIIECTB. 3HAUYCHHE U IPUMEHEHNE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrar oOyuenusi | OG0OCHOBBIBATH  3HAYEHHE W NPUMEHEHHUE




HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJCTBEHHON JIEATEIIBHOCTH YEJIOBEKAa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMHU

OO01mpe KOMICTESHITUN OK 01, OK 02

N3BectHO, uTO B MHpe n00bIBaeTcs mpuMepHo 100 MWUIMOHOB TOHH MOBapeHHOM coyid B ToJ. Ha mumieBbie HYXIbI
pacxoayeTrcsi OKOJIO OTHOM YETBEPTOW YacTH ATOro KojinuecTBa. Kyza ke uAeT octajibHasi CoJb?

[ToBapeHHasi CoOJIb COBEPIIEHHO HEOOXOJMMa IMPHU MPOU3BOJICTBE MSICHBIX M PBHIOHBIX KOHCEPBOB, OHAa MCIOJL3YETCS B
METaJUTypTUUECKOU OTPaciii MPOMBIIIJIEHHOCTH, MPU 00pabOTKEe MEXOB M Pa3IMUHBIX KOX, B MPOLIECCE MPUTOTOBIICHUS MbLia,
UJET IS TOJYYEHUs KaJbIIMHUPOBAHHOW COJMbI, MpUMEHseTcss B MenuuuHe. OCHOBHOM MOTPEOUTENh COJMM — XUMHUYECKas
OTpacib MPOMBIIIJIEHHOCTH. B 3TOI 0051acTH MCHONIb3yeTCsl HE TOJIBKO caMa COJib, HO W 3JIEMEHTHI, COCTaBisitone ee. B
IIPOLIECCE DIIEKTPOJIN3A €€ PAacTBOpa IMOJIY4YarOT XJIOP, BOAOPOI M enKui HaTp. M3 pacTBOopa €IKOro Harpa moJiyq4aroT TBEPAYIO
menoub — kaycTuk. CoenHss BOJOPO € XJIOPOM, MOJIYYAOT CONSHYIO KUCIIOTY.

3aaHue: cocTaBbTe YPABHECHUS, ONMMCAHHBIX B TEKCTE PeaKIM.

3. AuernjieH

Ha3zBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTAaHUUECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHNE B OBITY U Ha
MIPOU3BOJICTBE

Pesynbrar 0Oydyenus | OOOCHOBBIBaTH  3HAYEHUE W IPUMEHEHHE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJACTBEHHOW JI€SITEIBHOCTH YEJIOBEKa HX
(U3UKO-XUMHUUECKUMHU CBOMCTBAMH
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OO01mpe KOMICTESHITUN OK 01, OK 02

OnHuM U3 caMbIX PACIPOCTPAHEHHBIX CIIOCOOOB CBAapKHU IJIABIECHUEM SIBJIICTCS ra3oBasl CBapKa, KOTOpas MPOU3BOJUTCS C
00pa30BaHMEM ra30BOro IJIAMEHHU B KaHAJIaX CBAPOYHOM ropenku. OOpa3oBaHUE ra30cBapOYHOro MIIaMEHH HEBO3MOXKHO 0€3 ra3a
aneTwieHa. TeXHUYEeCKUH aleTUIIEH MOIYy4YaroT U3 KapOu1a KaJbLHsl.

3aganue

1. OOBsicHuTe, KaKoi (PU3NYECKUIA TTOKA3aTeNb MO3BOJIAET UCIIOIB30BATh AllETUIICH JIJIsi CBAPOUHBIX PadoT;

2. CocTaBbTE YpaBHEHUE PEAKIIMU TTOITYUYEHHUS AllCTUIICHA;

3. CocTaBbTe YpaBHEHUE PEAKIIHU TOPEHUS AlICTUIICHA;

4. Beruuciaute oObEM alreTUiIEHA MOJTYYEHHOrOo M3 KapOuja Kamblus macco 128 r, copepixkaiiero 5% mnpumecei, eciu
BBIXOJI aneTuieHa coctaBisieT 80% OT TEOPETUUECKHA BO3MOKHOTO.

4. MoJs104yHasi KHCJIOTA

HazBanue Tembl Tema 4.3. «Opranndeckue BeliecTBa B
YKU3HEIEATEIbHOCTH YeoBeka. [Ipon3BocTBO 1
MIPUMEHEHHUE OPTaHMYECKUX BEILIECTB B
MPOMBIIIJIEHHOCTH

Pesynbrar oOyuenusi | OG0OCHOBBIBATH  3HAUYEHHE U NPUMEHEHHUE
OpraHUYeCKUX  BEIIeCTB B  OBITOBOM U
MPOU3BOJACTBEHHOW NI€SATEIBHOCTH YEJIOBEKa HX
(U3UKO-XUMHUUYECKUMHU CBOMCTBAMH

OO1mue KOMIIETCHITUH OK 01, OK 02
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HpOMe)KyTO‘-IHBIM MMPpOAYKTOM oOMeHa Y TCIUIOKPOBHBIX JKHBOTHBIX SABJIACTCA MOJIOYHAA KHCJIOTA. 3amax 3TOM KHCJIOTHI

KpPOBOCOCYHIUMEC HACCKOMBIC YJIABJIMBAIOT HA 3HAYUTCIILHOM PACCTOSAHNH.

3aganue

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

2. Ycra"oBute (GopMyITy MOJIOYHON KUCIOTHI, KOTOPasi MOMOTAaeT HACEKOMbBIM HAXOJIUTh TEIUIOKPOBHBIX KUBOTHBIX, €CIH
MacCCOBBI€ JIOJIM JIEMEHTOB B HEeM cocTaBistoT: yriepoaa — 40,00%, Bogopoaa — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpHYIO (pOopMyITy MOJIOUHOU KUCIOTHL. HazoBuTe kucioty no Homenkiarype MIOITAK.

4. Ha ocHOBaHUU CTPOEHHUS MOJOYHOM KUCIIOTHI C/IeNIaliTe BHIBOJ O €€ XUMHUYECKIX CBOMCTBAX.

5. HaliguTe B MHTEpHETE WM APYTHX UCTOYHUKAX HHPOPMALIMIO O TPUMEHEHUU MOJIOYHON KHUCIIOTHI.

2.1.4. 3aganus 1adopaTOPHBIX padoT
JIabopaTopHbie paOOTHI ABJISIFOTCS BaKHOM 4acThiO y4eOHOTO Ipoliecca N0 JUCHUIUIMHE U CIOCOOCTBYIOT (DOPMUPOBAHUIO Y

O6yan-OIHI/IXCSI YMGHI/Iﬁ HCCIICAO0BATE XHMHUYCCKHC IIPOLICCCHI
OKCIICPUMCHTBI, HCCICAO0BAThL BCIICCTBA HU IIPOBCPATL THUIIOTC3EI,

U sBIIeHUS (IUITAHUPOBaTh U TMPOBOJUTH XUMHUYECKUE
o0pabaTbiBaTh M HMHTEPIPETUPOBATH PE3YIbTaTh

AKCIIEpUMEHTOB). JlaGopaTtopHble pabOThI MO0 XUMHUH MPEITyCMOTPEHBI B KaXKIOM pasjieJie OCHOBHOTO W MPHUKIAIHOTO MOJYJIeH

(Tabm. 2).

Pasznea

JlabopaTopHas padora

Paznen 2. XumMuueckue
peakiuu

JlabopaTopHas padora 1. «Peakunun
TUAPOIIH32»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTAHUYECKUX

JlabopaTopHas padora 2. «CBoiicTBa
METaJJIOB U HEMETAJIOB)

Ta6numa 2. JTabopatopHbie pabOThI IO XUMHUHU
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BCIICCTB

Paznen 4. Ctpoenue u
CBOWCTBA OPTaHUYECKUX
BEIICCTB

JlabopaTopnas padora 3. «IlonydeHue
ATUJIEHA U U3YUYEHHE €TO CBOUCTBY

Paznern 5. Kunetnueckne n
TEPMOJIMHAMUYECKUE
3aKOHOMEPHOCTHU MPOTECKAHUS
XUMHUYECKUX peaKIui

JlabopaTopHas padora 4 (Ha BbIOOp)
«OnpeneneHue 3aBUCUMOCTH CKOPOCTH
peaKuuu OT KOHLUEHTPALINK PEArupyroux
BellecTB» WK «OnpeieIeHne 3aBUCUMOCTH
CKOpPOCTH PEAKINU OT TEMIIEPATYPhI»
JlaboparopHnasi pa6ora 5. «13yueHue
BIIUSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS»

Paznen 6. lucniepcHbie
CUCTEMBI

JlabopaTopHas padora 6 (Ha BbIOOp)
«IIpuroToBiieHrEe PacCTBOPOBY» WIIH
«HccnenoBanre JUCIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHEIE
peakiuu OOHapyKEHUS
OpPraHUYECKUX U
HEOPraHUYECKUX BEILECTB

JlabopaTopHas padora 7 (Ha BbIOOp)
«AHanuTHYECKUEe peakiiuu KaTuoHos -V
TPy UK «AHATUTAYECKUE PEAKIINU
AHUOHOB»

JlaGopaTopHasi padora 8 (Ha BbIOOD)
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«KauecTBeHHBIE peaklIMM Ha OT/IEIIbHBIC
KJIACCBHI OPTAHUYECKHUX BEIIECTBY» WIH
«KauecTBEHHBIN aHaIU3 OPraHNnYECKUX
COEIMHEHH 10 (PYHKIIMOHATBHBIM TPYTITIaM))

Pa3nen 9.1. UccneqoBanue u
XUMHAYECKAN aHAIN3 OOBEKTOB
ouocdepol

JlabopaTopHas padora 9. «OCHOBBI
1a60paTOPHON MPAKTUKI)

JlaGopaTopHasi padora 10 (Ha BbIOOp)
«OuncTKa BOABI OT 3arpsI3HEHUN»
«Omnpenenenue pH BoAbl 1 €€ KUCTIOTHOCTH
«OnpeneneHne )KeCTKOCTH BOJbI U CIIOCOOBI
€€ YCTpaHEHUsD»

JlabopaTopHas padora 11 (Ha BbIOOp)
«OOHapyXeHHEe HUTPATOB B TIPOYKTaX
ATaHUS

«HccnegoBanne NpoAyKTOB MUTAHMS Ha
HaJu4ue yrieBoJoB (MyKa, TBOPOT, MOJIOKO,
MOTYpT) Ha HAJIMYKE YTIEBOJOB (Kpaxmal,
[JIFOK03a, caxapo3a)»

JlabopaTopHas padora 12 (Ha BbIOOP)
«OOHapyXeHre HEOPTaHUYECKUX MpUMecei B
mpo0ax MOYBbI»

«Onpenenenue pH BOAHOI BBITSKKH MOYBBI,
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€€ KHUCJIIOTHOCTH M IICIIOYHOCTH»

Paznen 9.2. HccnenoBanue wu |JlaGoparopHas padora 9. «OCHOBBI
XUMHUYECKUN aHalu3 OOBEKTOB | JaGOPATOPHOM MPAKTHUKK»

TexHochepsl JlaboparopHnasi padora 10 (Ha BbIOOp)
«Onpenenenue XJIOpUI0B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJE»
«OmnpeneneHue )KeCTKOCTH TEXHUIECKON
BOJBI METOJIOM TUTPOBAHUS»
JlaGopaTopHnas padora 11. «Onpenenenue
COJIEPKaHMS YTIIEKUCIIOTO T'a3a B BO3AYXE
MTOMEIIEHUS IKCITPECC-METOIOM
JlabopaTopHas padora 12 (Ha BbIOOP)
«M3roToBnenue Kpacok (moadop MUrMEHTOB
U CBSI3bIBAIOLIUX BELIECTB)»
«MccnemoBanne CBOMCTB BSKYIIMX BEIIECTB
Ha [IpUMepe TUIICa»

OoOopyaoBanue jgadoparopud U PpadoYux MeCT JiadopaTopvMM: MEH3YPKH, MNHUINETKU-KANEIbHUIBI, TEPMOMETPHI,
MHUKPOCKOII, JIyTbl, MPEAMETHBIE W IOKPOBHBIC CTEKJA, IUIAHIIETHI IS KaledbHBIX peakiuii, (UiIbTpoBaJlbHas Oymara,
MIPOMBIBAJIKH, CTCKJISTHHBIC MPOOMPKH, PE3NHOBBIC MPOOKHU, (DOHAPUKU, HAOOp PEAKTHBOB, CTCKJISHHBIC MAJOYKH, MNTATHUBbI JIJIS
MPOOHPOK; MEpHBIC NUIUHAPHI, BOPOHKH CTCKJISTHHBIC, BOPOHKH JeNUTeIbHBbIC HuauHapudeckue (50—100 mur), CTymku c
necTuKoM, GpapPopoBbIe HaIlIKH, TUHIETHI, GUIBTPHI OyMakHbIC, BaTa, MapJisd, 4aCOBBIE CTEKIIA, JIEKTPOIUIMTKH, JaOOpaTOPHBIE
IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIIMYKH, TPpUOOp JIJIs TOJIyYeHHs Ta30B (WM MpoOHpKa C Ta300TBOJHONM TPYOKOW), mepikaTenu
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JUIsl IPOOUPOK, CKIISIHKU JIJIsSi XpaHEHUsI PEaKTUBOB, pa3/laTOYHbIE JOTKHU; XxuMmuueckue crakanbsl (50, 100 u 200 mu); mmartenu;
MUHLETHI; TUTEJIbHBIE NIUILBL, CEKYHAOMEpHI (TaiiMepsbl), MepHble Tpooupku (Ha 10-20 mun) u mepHbie koaosl (25, 50, 100 u 200
MJ1), BOJisiHasi OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKU; KOHUYECKUEe KoObl 171 TuTpoBaHus (50 u 100 mut); ”HAMKATOPHBIE
MOJIOCKH IS onpenenenus pH u crangapTHass MHAMKATOpHAS [IKaJla; YHUBEPCAIbHBIA MHAUKATOP; nuneTky Ha 1, 10, 50 mu (vm
no3atopel Ha 1, 5 m 10 M), GrOpeTKH IJii TUTPOBaHHUSA, MeTUUMHCKUE Impuikl Ha 100—150 mn, mabGopaTtopHbie W/WIU
aHaJIUTUYEeCKHe Bechl, pH-MeTpbl, cymniabHbIN mKad, 1 ap. 1a00paTopHOE 000PYJOBAHHUE.

3 Marepuajibl IPOMeKYTOUHOM aTTECTAIMM 1O Y4eOHOI IUCHUILIHHE

[IpomexxyTouHast arTecTauus 1o AUCHUIUIMHE « XUMUD TPOBOAUTCS B (hopme 3k3ameHa. Kaxapiil sx3aMeHalMOHHBINA OMIeT
COCTOMT M3 Tpex 3aJaHuii: 1) TeopeTHMueckoe 3aJaHUE B BHJIE€ BOINPOCA M3 TEOPETHUYECKOTO COJEpKaHUS OCHOBHOIO U
MPUKJIATHOTO MOJIYJIEH; 2) MPaKTUYECKOE 3a/laHHe (COCTABICHUE YPABHEHUN XUMHUYECKUX PEAKIMI C yHaCTUEM HEOPraHUYECKHUX
WM OPTraHWYECKUX BEIECTB, B T.4. IIEMOYEK MPEBPAIIECHUNA M KAYECTBEHHBIX PEAKIUN OOHApYKEHUS; XUMUYECKUX (PopMmyll
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB, B T.4. CTPYKTYPHBIX; 33JlaHHsI IO HOMEHKJIAType HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB; OLICHKA M3MEHEHUS CKOPOCTH XUMHUYECKOW pEeaklMW W HANpaBJICHUS CMEUIEHUS PAaBHOBECHS C HCIOJIb30BAHHEM
npuHnuna Jle-IllaTense; oneHka XMMUYECKOT0O COCTaBa M1 00OCHOBAHHUE MTPUMEHUMOCTH 00BbeKTa OMO- MM TeXHOC(]EpHI U T.I1.);
3) pacueTrHas 3ajaya (pacdeThl M0 YPABHEHUIO XUMUYECKUX PEAKIIUMA, pacyeT MacCOBOM J10IM (MAacChl) XMMUYECKOTO dJIEMEHTa
(coenuHeHuUs1) B MOJIEKYyJie (CMECH); ompesesieHue npocTeieit GopmMyibl OpraHuYeCKOM MOJIEKYJIbI, UCXOs U3 AJIEMEHTHOIO
coctaBa (B %); pacueTsl TEIIOBBIX 3 (PEKTOB XMMUUYECKUX PEAKIINil; pacueThl 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaKIuu OT
KOHIIEHTPAIUU U TEMIIEPATYPhI U T.I1.).

[IpuBenem nmpumep 3K3aMEHALMOHHOTO OUJIeTa.

3ananme 1.

Kaxoit pacTBOp HCMONB3YIOT AJII KAYECTBEHHOW PEKIMU OMpEeNeNIeHUs XJIOpUIoB, Opomuao, WomuaoB? Hamummre
ypaBHEHUS peakiuii 1 000CHYHTE OTBET.
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3ananme 2.

JlaHa cxeMa IpeBpaleHUH.

C,HsOH A1203:400°_, 51 KMnO4, H20,0-20°_, 5 HBr(ws6). t_, %3t sy~ —3CH,0

[IponmmmuTe BCce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganue 3.

Omnpenenure MacCoBbI€ T0JIM XUMUUECKHUX 3JIEMEHTOB B okcuze amoMunus Al,O; 1 BbIpa3uTe Ux B MPOLIEHTAX.

3akiIoueHue

Takum o00pazoM, (GOHHI OIIEHOYHBIX CPEJCTB MO JUCHUIUIMHE «XUMHUS» COCTOUT U3 OIEHOYHBIX CPEJCTB TEKYIIEro,
pyOEKHOTO (TEMaTHYECKOT0) KOHTPOJIS U 3aJaHUI MPOMEXKYTOYHOM aTTeCTallUU.

B yd4eOHO-METOIMYECKOM KOMIUICKCE MPHUBEACHBI MPUMEPH 3aJaHUil, KOTOPBIE SBISIIOTCS MOJCIBHBIMU. Kakmbrit
npenojaBaTelib, B CBOIO OUepelb, B paMKaxX CBOEH METOAMYECKON ACSITENIFHOCTH CaM MPOEKTHUPYET M pa3padaThiBaeT CPeaCcTBa
oOy4eHHS W KOHTPOJISA, a TaKKe BHIOMpAET METOABl U OpPTaHU3AIMOHHBIC (POPMBI UCXOS M3 OpPraHU3alMOHHO-TIEAarOrMIeCKuX
YCJIOBHI 00pa30BaTEIHHOTO MPOIECCa, COOCTBEHHOTO OMBITA, YPOBHS MOATOTOBICHHOCTHA U MOTHBAIIUU CTY/ICHTOB.
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