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1. ®oHABI OLIEHOYHBIX CPEACTB

1.1. OueHo4HBIE CPEACTBA TEKYLIEr0 KOHTPOJIA
Texkymuii KOHTPOJIb Pe3yabTaToOB O0YUEHHSI MOKHO OCYLIECTBIISITh Pa3IMYHBIMU METOAAMHU
U C TIOMOIIIBIO PA3JIMYHBIX OLIEHOUHBIX cpeAcTB. Ilo aucuumnnune «XuMus» B KauecTBe CPEICTB
TEKYILEro KOHTPOJISl IPUMEHSIOTCS BOIIPOCHI JJIsl OpraHU3aliy YCTHOTO U IMMMCBMEHHOTO OIIpoca,
CUCTEMbl 3aJJaHUil B TECTOBOH (opme, 3alaud U YNpPaKHEHHs], MPAKTUKO-OPUEHTUPOBAHHBIC
3agaHus (TEOPETUYECKHE, pacuyeTHbIe, CHUTYallMOHHBIC), JIAOOpaTOpHbIE pabOTHl U JApyrue
OLICHOUHbIe MeporpusaTus. Huke npuseaeM npumMepbl HEKOTOPBIX U3 HUX.
1.1.1. Cucrembl 3a1aHuil B TecTOBOM opme

Cucrema 3amaHuii B TeCTOBOH (opMe — 3TO COpepiKareibHas CUCTEMa, OXBAThIBAOLIAS
B3aMMOCBS3aHHbIC 3JIEMEHTHI 3HaHUHN. B oTiuyne oT TeCTOB, B CUCTEMax 3aJaHUil BEPOSTHOCTD
NPaBUJIBHOTO OTBETAa HA MOCIEAYIOIIEe 3alaHue MOXKET 3aBUCETh OT BEPOSTHOCTHU MPABHILHOTO
OTBETa Ha MpeAbIAYIINe 3aaHUs.

Jns Toro 4ToOBl HAa OJHOM COJEpPXKAaTelIbHOM MarepHuaje MOXKHO OBUIO COCTaBHUTH
HECKOJIbKO BAapUAHTOB TeCTa, KOHCTPYyUPYIOT Oa3y 3amaHuii B TectoBod (opme. Eciu ectb
KOMIBIOTEPHBIE POTPaMMBbI T€HEPAIH TECTOB, TO B IPOrpaMMy CO3JaHHs TECTa BBOAUTCS 0asa,
BKJIIOYAIOIIas B ce0sl mapauiebHbIE O COEPKaHUIO0 U TPYAHOCTH BapUAHTHI OTHOTO U TOTO K€
3aJaHus. JTO O3HA4YaeT, YTO NpPOBEpKa 3HAHHS IPH3HAKOB, CBOWMCTB, COCTaBa, (yHKIHH
OJTHOTUITHBIX OOBEKTOB MOXKET OBbITh OpraHu3oBaHa Ha 0a3e OJHOTO W TOTO K€ 3aJaHus,
MEHSIIOIIET0 B CBOEM TEKCTE TOJBKO Ha3BaHME OSTHUX OOBEKTOB. OTH 3a/JaHUSl HA3bIBAIOT
daceTHBIMU, T.€. UMEIOIIUMH IEPEMEHHBIE YIEMEHTHI.

[lpuBeneM mnpuMep CHUCTEMBI 33/JlaHUHl B TECTOBOW (opme, BKIIIOYAIOUICH (aceTHbIe
3aganus (paceTsl B 33JaHUH 3aKJIIOYEHBI B (PUTYpPHBIE CKOOKH).

HazBanue temsl Tema 1.1 «CtpoeHue aTOMOB XMUMHUYECKHUX 3JIEMEHTOB U MIPUPOJIa
XAMHUYECKOU CBA3N

PCSYHLTaT O6y‘{eHI/I$I CocTaBiIATh XMMHYECKHUE (1)OpMy.HBI COGI[I/IHeHI/Iﬁ B COOTBCTCTBHH CO
CTCIICHBIO OKHCJICHUA  XHUMHYCCKHUX OJICMCHTOB, ncxoas us3
BAJICHTHOCTH U 3JICKTPOOTPUHATCIIBHOCTU

Oommue komriererimu | OK 01

Bbi0epuTe 01MH NPaBUJILHBIA OTBET:

1. Atombl C 1 Si UMEIOT OIMHAKOBOE YHCJIO:

A) HEUTPOHOB B fAJIpe

b) sHepretnyeckux ypoBHen

B) snexkTpoHOB Ha BHEIIHEM YHEPTETUYECKOM YPOBHE
I') anexTpoHOB

2. B pany xumnueckux smemeHToB Li-Be-B—C meraminueckue cBoiicTBa:
A) ycunuBarotcs

b) ocnabeBatot

B) He menstoTcs

I') u3MeHs0TCA NEPUOANYECKH

3. K s-arieMeHTaM OTHOCUTCS:

A)K

Bb) S

B) Fe

I') Br



4. ITyrem coennHeHHs aTOMOB 101 HoMepoM 11 u 17 oOpazyercst BemecTBO ¢ XUMHUUECKON
CBSI3bIO:

A) nonunoit

b) xoBasieHTHOM MOJSIPHON

B) xoBaneHTHO# HENOIAPHOM

I') MmeTamm4eckoi

5. {KOIMYECTBO AIEKTPOHOB B aTOME; KOJIMYECTBO IHEPIrETUUECKUX YPOBHEH; KOJINYECTBO
JJIEKTPOHOB Ha MOCIJIEIHEM SHEPreTHYEeCKOM YPOBHE; KOJIMYECTBO MPOTOHOB B SApe aroma}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpymnmbl

B) nopsiaxkoBomy HOMEpY

6.{xnopumy Oapus, anmma3y, aMMHaKy, CEPHON KHUCIIOTE } COOTBETCTBYET

A) MOHHas XUMHYECKas CBA3b

b) xoBaneHTHas nonsipHas XMMUYECKas CBA3b

B) xoBaneHTHast HEMOJIApHAS XUMUYECKas CBS3b

7. {cBsi3b, 00Opa3oBaHHAas 32 CUET 0Opa30BaHUs OOIIUX IEKTPOHHBIX Map; CB3b,
o0Opa3oBaHHas 3a c4eT 0000IEeCTBICHHSI BaJICHTHBIX 3JIEKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET
ANIEKTPOCTATUYECKUX CUJI IPUTSHKEHUS | Ha3bIBAETCS

A) nonHoi

b) merannuueckoi

B) xoBaneHTHOM

8. {B mopsiaKe BO3pacTaHusl METAININYECKUX CBOICTB; B MOPsAKE YObIBaHUS pajuyca
aTOMOB; B MOPSIJIKE BO3PACTAHUS KMCIOTHBIX CBOMCTB JIETYYHX BOJOPOIHBIX
COEIMHEHUH } 2JIEMEHTBI PACIIOJIOKEHBI B PAIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, CL 1

9. Kakoe u3 cy:xaeHuil BepHo Juist 31eMeHToB { VA rpymnnsl , [VA rpynmsl, IA rpymnmnst }

A) obmias popmyna seryuero BogopogaHoro coequnenus RH4

b) He 00pa3yloT JieTyuyux BOJOPOAHBIX COEINHEHUN

B) 1o 3aBepiieHus SHEPreTHYECKOro YpoBHs HE XBaTaeT TPEX AEKTPOHOB

10. Cpenu BemiecTB, ykazanubix B psiay {NH3, O2, HCI, SO2; CaO, HNO3, C12, CO2;
H2S04, HI, CuCl2, CH4, NH3 } konn4ecTBO COeIMHEHUI C KOBAJIEHTHOI MOISPHOU CBA3BIO
paBHO

A) Tpem

b) nBym

B) uetsipem

11. XuMuyeckas CBsI3b B MOJIEKYJIaX {030HA M XJIOPHa KaJbIUsl; CEPHOIN KUCIOTHI U
XJIOpU/1a AaMMOHUSI; CEPHOM KUCIIOTBI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHasl OJIIpHAst 1 MOHHAs

b) xoBasieHTHAas MOJsIpHAs M KOBAJICHTHAsS! HETIOJIsIpHAs

B) xoBaneHTHas HemoysipHAs U MOHHAS

Kak BHIHO M3 NpPUBEIEHHOIO MpHUMEpa, Kaxaoe (aceTHOe 3aJaHue MOXKeT ObITh
peoOpa3oBaHO B HECKOJIBKO Pa3IMUHBIX BAPHAHTOB OJHOTO 3aJaHUsl TECTOBOW cucreMsbl. [Ipu
OpraHM3alMy aBTOMATU3MPOBAHHOIO TEKYILETO KOHTPOJIS MOSABISAETCS BO3MOXHOCTb FE€HEpaLuU
00JIBIIOr0 KOJIMYECTBA BAPHMAHTOB TECTa, MPH ATOM 3aJaHus, MOJIy4YeHHble U3 ¢acera, OynyT
NapauIeNIbHBI 110 COAEPKAHUIO U TPYIHOCTH.



1.1.2. lIpakTu4yeckue 3aJaHUS U 321a4HN

[IpakTrueckue 3amaHus W 3aJayd, 4YacTO HCIOJb3yeMble B KayeCTBE AUJAKTUYECKUX
CPEACTB B €CTECTBEHHOHAYYHBIX TUCIMIUIMHAX, TAKKe MOTYT ObITh (paceTHhIMH. Bo3mMoxHO
NPUMEHEHHE 33/1a4 C BapuaHTaMU OTBETa I yA0OCTBa OpraHM3ali aBTOMATU3UPOBAHHOTO
KOHTPOJIAL.

[TpakTryeckue 3a1aHus U 3374y MPEACTABIEHBI B pa3jieax:

1. OcHOBBI CTpPOeHHMsI BelleCTBAa — 33/1aud HA COCTABJICHHE XUMHUYECKUX (HOpMyI
JIByXaTOMHBIX COeIMHEHUN (OKCUAOB, CYIb()UIOB, THAPUIOB U T.I1.).

2. XuMHn4ecKue peakuuu

2.1. 3agaun Ha COCTaBIEHUE YPAaBHEHHUM peakLMil: COeIUHEHUS, 3aMELICHUS, Pa3JIOKEHMUS,
o0MeHa M peakUuil C y9acTHeM KOMIUIEKCHBIX COEIMHEHHMH (Ha MmpuMepe THIPOKCOKOMILIIEKCOB
ATIOMUHHS ¥ [IUHKA); OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C UCMOIb30BAHUEM METOA
SNEKTPOHHOrO  OajaHca; ¢  y4yacTHEeM  KOMIUIGKCHBIX  COEIMHEHMH (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB LIMHKA U QJIFOMUHUS).

2.2. 3agauu Ha pacyeT KOJIMUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKLUU COCAUHEHUS;
MaccoBOM MM OOBEMHOM JOJHM BBIXOJA MPOAYKTAa PEaKIHH COCIUHEHHUS OT TEOPETHYECKH
BO3MO)KHOTO; OOBEMHBIX OTHOIICHHIH Ta30B; KOJUYECTBEHHBIX XapPAKTEPUCTUK HCXOAHBIX
BEIIECTB U MPOAYKTOB peakluu; mMacchl (00BbeM, KOJIMYECTBO BEHIECTBA) MPOAYKTa PEaKIUu,
€CJIM OIHO U3 BEILECTB JIaHO B BUJIE PAaCTBOpPA C OINPEIEICHHON MacCOBOM J10JI€l paCTBOPEHHOTO
BEIIIECTBA.

2.3. 3ajaHus Ha COCTaBJIECHUE MOJIEKYJISPHBIX U MOHHBIX PEaKUUil C y4aCTHEM OKCHJIOB,
KHUCIIOT, OCHOBAHUI M COJICH, MOHHBIX PEAKIM TUAPOJIM3a COJEH, YCTAaHOBICHHE M3MEHEHUS
KHUCJIOTHOCTH CpEJIbI.

3. CTtpoeHue U CBOICTBA HEOPraHNYECKHUX BelleCTB

3.1 3agaun HaA pacyeT MacCOBOM JOJM (MacChl) XUMHUYECKOTO 3JIEMEHTa (COCIUHEHHUS) B
MoJieKyse (cMecH).

3.2. Ilpaktuueckue 3afaHusi 1O KiIacCH(UKAIMHM, HOMEHKJIATYpe M XUMHUYECKUM
dbopMynaM HeOpraHMYECKUX BEUIECTB Pa3INYHBIX KIACCOB.

3.3. IlpakTuueckue 3aJaHUsi Ha ONpPEACICHHE XWMHUYECKOW aKTHBHOCTH BEIIECTB B
3aBHCHUMOCTH BU/1a XUMUYECKOM CBSA3U M TUIA KPUCTAJUTMUECKON PEIIEeTKH.

3.4. 3agaHus Ha COCTaBJIEHHWE YPaBHEHMM XMMHUYECKUX PEAKIUI C ydyacTHEM IPOCTHIX U
CJIO)KHBIX HEOPraHMYECKHX BELIeCTB: OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEpHBIX
DIIEMEHTOB,  HEOPraHMYECKUX  KHCJIOT, OCHOBaHMH ©  aM(OTEpHBIX  THUAPOKCHUIOB,
HEOPraHMYEeCKUX COJeH, XapaKTepU3yIOLINX UX CBOMCTBA U CIIOCOOBI TOTY4EHHUS.

4. CTpoeHue 1 CBOHCTBA OPraHMYeCKUX BEIIeCTB

4.1. 3agaHus Ha COCTaBJICHHE Ha3BaHUN OPraHUYECKUX COEIUMHEHUI MO TPUBUAIBLHON WIH
MEXIYHAPOIHON CUCTEMATUYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJCHHE TIOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (QOpMyII
OpPraHUYECKHX BEIECTB OT/IEIBHBIX KJIACCOB.

4.3. 3ajaum Ha orpeesieHue NpocTenie GopMysabl OpraHMYECcKoil MOJIEKYIbl, HCXOIS U3
AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTaBJICHME YypaBHEHMH XMMHUYECKMX pEaKUUH C ydacTHeM
OpPraHNYeCKHX BEIIECTB Ha OCHOBAHUU MX COCTaBa M CTPOCHHUS.

4.6. 3amaHus Ha COCTaBJICHHE YPABHEHUH XUMHUECKUX PEaKIHi, WILTIOCTPUPYIOIIUX
XUMHYECKUE CBOWMCTBA C YYE€TOM MEXaHW3MOB INPOTEKAHHS JAHHBIX PEAKIHHA M TeHETUYECKOU
CBSI3U OPTaHMYECKUX BELIECTB Pa3HBIX KJIACCOB.

4.7. PacdeTHble 3a/1a4¥ TI0 YPAaBHEHUSAM PEaKIUil C y4acTHEM OpPTraHHYECKUX BEIIECTB.

5. KuneTnueckue ¥ TepMOAHHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHX
peakuuit

5.1 IlpakTudeckue 3aaHus Ha OIIEHKY HM3MEHEHHs] CKOPOCTH XUMHUYECKOM peakiuu U
HaIpaBJICHUS CMEIICHUST paBHOBECHSI C HCIOIb30BaHUeM npuHIuna Jle-1llatense.



5.2 3aymaun Ha pacyeTsl TEIUIOBBIX 3((PEKTOB XMMUYECKHX PEaKLUUi M ONpe/eIeHne THUIla
peakmuu (1Mo TerioBoMy 3P QeKTy: 9K30- U SIHITOTCPMUUYECKHE).

6. lucnepcHble CUCTEMBI

6.1. 3agaun Ha MPUTOTOBJICHUE PACTBOPOB.

7. KadecTBeHHble peaknuM OOHApPY:KeHHSl OPraHUYeCKHX W HEOPraHMYecKHX
BellecTB

7.1. IIpakTudeckue 3ajaHusl HA COCTABJICHUE YPAaBHEHUH peakluii OOHApYyKEeHUSI KATHOHOB
[-VI rpynmn u aHuOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (popmax.

7.2. llpakThueckue 3aJaHMsl HA COCTABJICHUE KA4ECTBEHHBIX peakUuil OOHapyXeHHUS
OpPraHUYECKHUX COCIUHEHUH.

9.1. UccenoBanue 1 XUMHYECKHH aHAIH3 00beKTOB OMocdepbl

1. TunoBble pacyeThl 10 TEMATUKE 3KCIIEPUMEHTA.

2. 3amaud Ha BBIYMCIEHUE CPEAHETO 3HAYEHUsI OKCIEPUMEHTAIBHBIX JIaHHBIX,
HOIPEIIHOCTH.

3. 3amanne «XUMHUYECKUH COCTAaB BOABI, THII BOABI M CIOCOOBI €€ NMpPUMEHEHUs» (C
UCIIOJIb30BaHHEM HOPMATHBHBIX JOKYMEHTOB).

4. 3ananue «B3anMoCBsA3b cOCTaBa MOYBBI, TUII IOYBBI U €€ HA3HAYECHUS .

9.2. UccaenoBanue 1 XUMHYECKHH aHAJN3 00bEKTOB TexHOChepbl

1. TunoBble pacyeTsl [0 TEMAaTHKE SKCIIEPUMEHTA.

2. 3amaud Ha BBIYMCICHHME CPEIHEr0 3HAUeHWs HKCIEPUMEHTAIbHBIX JaHHbIX,
HOTPELIHOCTH.

3. 3agaun Ha oONpejAe’CHHE METalIOB, HEOPraHMYECKUX AaHHOHOB M OPraHUYECKHUX
BEIIECTB B TEXHUUECKOI BOJIE pa3HOT0 Ha3HAYECHMS.

4. 3ananue «XUMHUYECKMH COCTaB TEXHHYECKOM BOABI, THUI BOJAbl U CHOCOOBI ee
IPUMEHEHHUS (C UCIIOIb30BAaHUEM HOPMATUBHBIX JTOKYMEHTOB).

IIpumepsI 32124 0 Pa3HBIM TeMaM AU CHHILIUHBI

I. C BapuanTamMu oTBEeTOB

1. B peakuuto, TepmMoxumMuyeckoe ypaBHeHue kotopoit S + 02 = SO2 + 297 x]Ix,
BCTymuia cepa maccoi 1 r. KonmuecTBo TEmoThl, BHIACIUBIIEECS IPU ATOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJlx

B) 29,7 xJIx

2. YKaXXHTe COJib, BOAHBIM PACTBOP KOTOPOUM UMEET MIECTOUHYIO CPEIy

A) cynbdar kamus

b) xnopuz anoMuHus

B) xap6oHar kanus

3. Onpenenure Ha3BaHUE BEILECTBA, TVIaBHAS LIENb KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yIIepoaa, COIEPKHUT KapOOKCHIIbHYIO IPYIIIY U OJIHY JBOWHYIO CBSI3b, a TAKXKE PaJHUKaJIbl METHI
Y 3TUJL.

A) 3-metun-3-3TundyTeH-3-oBasi KUCIIOTa

b) 3-meTun-2-3tunlyreH-3-oBas KucioTa

B) 2-metun-3-31unbyreH-3-oBasi KUCIOTa

daceTHbIE 321241

4. CocraBbTe XUMHUYECKHE (HOPMYIBI JBYXaTOMHBIX COCIMHEHUI: {CHIIMIUA KaJbIus,
ruapun 6apus, cynbdun xenesa (III), okcua azora (II), okeun amomunus, xyuopun xenesa (1I),
HUTpUA Oapus, okeun prytH (1), okcua cypemsl (V); okcua meau (1), xmopua pryru (II), HuTpua
KaJus, CWJIMIUJA MarHusi, TUApu] amomMuHus, cyibeua csuHua (II), 6pomun nmHka, okcun
yriepoaa (II), oxcua xnopa (V); autpun Harpus, nogua meau (1), okenn xpoma (1), okeupn azora
(V), runpun Harpus, xiaopua xpoma (II1), okcua xanus, okeun mpimbsika (I1I), cynbdun nunka}.

5. IIpu B3aumogneiictun {40; 20; 35} r cmecu {cepebpa W LMHKA; IMHKA U MEAU; MEIH U
JKelesa} C COJSIHOM KHMCIOTOM Bwlaenuioch {6,72; 2,24; 5,6} n raza (H.y.). Onpenenure
MaccoBYI0 10110 (B %) {lIMHKa; MeH; jKene3a} B CMECH.



6.YpaBHSITE OKUCIUTEIBLHO-BOCCTAHOBUTEIBHYIO PEAKIIMIO

{MnO2 + H2S0O4 = MnS0O4 + O2 + H20;

Zn + K2Cr207 + H2S04 = ZnS0O4 + Cr2(S04)3 + K2S04 + H20;

KClO3 + S = KCI + SO2} meTomgoM 37eKTpOHHOTO OajaHca; ONpeAesIuTe OKUCIUTEIb U
BOCCTaHOBUTEJb.

7. Ormpenenute MOJEKYIIpHYIO GopMmyily ymieBopopoaa, conepsxkamero {80%; 85,7%;
75%} yrnepona. OTHOcUTENbHAs IUIOTHOCTh MApOB BELIECTBA IO {BOXOPOIY; BO3IYXY;
kuciopoay} pasna {15; 1,931; 0,5}.

A) C4H8

b) C2H6

B) CH4

Bonpocurenbabie GopMyIHPOBKH:

8. Kakast Mmacca yKCyCHOUM KHCIOTBI TOTpeOyeTes ISl CHHTEe3a dTunanerara maccoit 140,8 1.
Brixon a¢pupa npumute paBHbIM 80% OT TEOPETUYECKU BO3ZMOXKHOTO.

9. KakuM peakTHBOM MOYHO OTIMYUTH IIMLEPUH OT INMIOKO3bI? CoOCTaBbTE ypaBHEHHE
KaueCTBEHHOM peakiuu i1 00HapYyKeHHUsS MHOTOAaTOMHBIX CIIUPTOB Ha MPUMEPE IIHIIEPUHA.

10. C moMoImpl0 Kakoro peakTuBa MOXHO pacro3Hars ranoreHun-uonsr (Cl-, Br-, I-)?
CocraBbTe ypaBHEHHUS KaueCTBEHHBIX PEaKlMil B MOJICKYISPHOW M MOHHON Qopmax. YKaxuTe
IIPU3HAKYU PEAKLUN.

3amaun, Kak W JApyrue IOUAAKTUYECKHUE 3aJaHusl, MOTYT BBINOJHATH OOYYaloOIIyl H
KOHTpOJUpYoILyo pyHKUMU. Perienne 3a1ad MOXKET OCYIIECTBIATHCA HA PA3IUMYHbIX TUIAX U
JTarax 3aHsATHM.



1.1.3. IIpakTHKO-OpHEeHTHPOBAHHbIE 3aJaHUS

[IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUs (KaK TEOpPETHYECKHEe, TaK W pacueTHHIE),
HampaBJICHbl Ha Pa3BUTHE PE3yIbTaTOB OOyYeHHUS OCHOBHOTO Moayis (pasaensl: «OCHOBBI
cTpoeHusi BemiecTBay, «CTpOGHHWE W CBOWCTBA HEOPTraHUYECKUX / OPraHUYECKUX BEIECTBY,
«KuHernueckue U TEPMOIMHAMHYECCKHE 3aKOHOMEPHOCTH MPOTCKAHUS XUMHUYCCKUX PEAKIIHA»,
«/lucnepcHble CHUCTEMBI») U BBISIBICHHE XHWMHUYECKOW CYIIHOCTH OOBEKTOB TMPUPOIHI,
MPOM3BOJACTBA W OBITA, C KOTOPBHIMH YEJOBEK B3aMMOJICHCTBYET B TIpoOllecCEe IMPaKTUYECKOM
JeATEeIbHOCTH (MPUKITIATHON MOMYIB).

[IpakTUKO-OPUEHTUPOBAHHBIC  3aJaHUsI MOXHO  ONPENCTUTh KaK  IeJaroru4ecKu
nepepaboTaHHbli  (pparMeHT TpodecCHOHAIBHON  JedTenbHOCTH — crenuanucrta.  OHU
pa3pabarpIlBalOTCS Il TMPOBEPKM 3HAHMK W yYMEHHUH OOydyaromuxcsi JEeWCTBOBAaTh B
MPaKTUYECKUX, HETUIUYHBIX, OKCTPEMaJbHbIX U JIpyrux curyauusx. Ilpm wuzydeHuun
JTUCIUTITMHBI «XHUMHS» TMPAKTHKO-OPUCHTUPOBAHHBIE 33JIaHUs MPUMEHSIOTCS ISl aKTUBU3AINH
y4eOHO-TO3HABATEILHON JEATEIILHOCTH OOYYAIOIIUXCS IMYTeM «IOTPYKCHHS» MX B MPOOJIEMBI
XUMHUYECKUX HCCIEIOBAaHUN, BO3HUKABUIMX B HCTOPHUHM PAa3BUTHS HAyKd, WM HUMEIOIINX
MPaKTUYECKOE 3HAYCHUE JIJISl YEeJIOBEKA.

[IpuBenem npumepsl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHui 1o pasnenam «CTpoeHue u
CBOMCTBA HEOPraHWYECKHUX BeIIeCTBY», «CTpOEHUE U CBOMCTBA OPraHUYECKHUX BEIIECTBY.

1. KapOoxcurepanus

Ha3Banue temsl Tema 3.3. «IIpon3BoACTBO HEOPTAaHUYECKUX BEILIECTB. 3HAYEHUE U
IPUMEHEHHE B ObITY U Ha IPOU3BOJICTBE

Pesynbrar oOyduenust | OOOCHOBBIBATh 3HAYEHHUE U IPUMEHEHHE HEOPTAaHUYECKUX BEILECTB B
OBITOBOW M IPOU3BOJCTBEHHON JEATEIBHOCTH 4YelIOBeKa MX (hu3MKo-
XUMHUYECKHUMH CBONCTBAMU

Oo6mue kommerenuu | OK 01, OK 02

A 3HaKOMO JIM BaM MOHATHE «KapOokcuTepanus»? B TepaneBTHUECKUX LEISIX UCHONb3YIOT
razoo0pasHoe BemiecTBo. [lo 3Toil mpuuMHE NOAOOHYIO METOAMKY HA3bIBAIOT «Ta30BBIMU
yKoJlaMH». DTa METOAMKA HCIIONB3YeTCsl Ul JIUEHUsS] CEepIeYHO-COCYAMCTHIX 3a00seBaHuil,
MOBBILICHUS 2TACTUYHOCTU KOXH. [ToBBIIIEHHE conep>kKaHUSl 3TOTO raza B KPOBH TOBOPUT O
HEeKayecTBEHHOW (pyHKIMHU KpoBU. CamMoe yIUBUTEIBHOE, YTO OHO UCHOJb3YETCs B TBEPIOM BHJIE
B IHIIEBOM TNPOMBIIIEHHOCTH JUISi XpAaHEHUs] W NEPEeBO3KU IPOAYKTOB: pbIObI, Msca,
MOPOKEHOTO.

3aganue

Bbi0epuTe 01MH NPaBUJILHBIN OTBET:

1. O kakoM BemiecTBe UIET peub?

A) yriekuciblii ra3

b) xucnopon

B) ammuax

2. Kaxumu XxuMr4eCKUMHA CBOMCTBAMHU 00JIa1aeT 3TO BEIECTBO?

A) KHCIIOTHBIMHU

b) ocHoBHBIMU

B) amdoTepubiMu

3. C yem MOXXeT BCTyIaTh BO B3aUMoencTBHE?

A) ¢ BOOM, OCHOBHBIMH OKCHAAMH, II€JI04aMH, HEKOTOPBIMH COJISIMU

b) ¢ Bomoi, KUCIOTHBIMU OKCHJIaMU, I11€J04aMU, HEKOTOPBIMU COJISIMU



B) ¢ Bomo#, KUCIIOTHBIMH OKCHUJIAMHU, KUCJIOTaMHU, HEKOTOPBIMU COJISIMU

4. C moMOIIIbI0 KaKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) dpenondranenna

b) 6pomMHoOIt BOIBI

B) u3BecTKOBOM BOJIBI

5. IlpuBenute QakThl, KOTOPBIE JOKA3BIBAIOT OTPULIATEIILHOE BIUSHUE 3TOTO raza Ha
JKEITYJIOUHO-KUILICYHBIA TPAKT YEJIOBEKA.

2. IloBapenHas coJib

HasBanue temel Tema 3.3. «IIpon3BoACTBO HEOPTAHUYECKUX BEILECTB. 3HAYEHUE U
IPUMEHEHHE B ObITY U Ha IPOU3BOJICTBE

Pesynbrar o0yuenus OO060CHOBBIBaTh 3HaUYECHHE U MPHUMEHEHNE HEOPTaHNYECKHUX BEIIECTB B
OBITOBOW M IPOM3BOJCTBEHHON JEATEIBHOCTH 4YelIOBEKa MX (hU3MKO-
XUMHUYECKMMH CBOMCTBAMU

Oo6mmume xomnerennuu | OK 01, OK 02

N3BecTHO, uTO B MHpe NoObIBaeTcs npuMepHo 100 MUIUIMOHOB TOHH IOBApPEHHOW COJIM B
roza. Ha numieBble HYX /bl pacXoyeTcsi OKOJIO OJTHOM 4eTBEpTON 4acTu 3Toro koaumdecrna. Kyna
e UJeT OCcTajbHasl COJb?

[ToBapeHHast coib COBEPLICHHO HEOOXOIMMa IpPHU MPOU3BOJACTBE MSCHBIX U PBIOHBIX
KOHCEPBOB, OHA UCIOJb3YETCS B METAJUTYPrU4€CKOi OTpaciy NPOMBILIIEHHOCTH, TpU 00paboTke
MCXOB M PpPAa3JIMYHBIX KO, B IPOHCCCC IMPUTOTOBICHUA MbLIA, HACT IJId IIOJYUYCHUA
KaJbLIMHUPOBAaHHOM cofbl, INpuMeHseTcss B MeauiuHe. OCHOBHOM mNOTpeOuTeNnb Ccolu —
XMMHYECKasl OTPacilb IPOMBIIIJIEHHOCTH. B 3T0il 001acTi MCIIONB3yeTCsl HE TOIBKO CaMa COJlb,
HO U 3JIEMEHTHI, COCTaBIAIOIIME ee. B mpouecce anekTponu3a ee pacTBOpa IMOJIy4aroT XJOp,
BOJIOPOA U eakuil Harp. M3 pacTBopa eIkoro Harpa MOJIy4arOT TBEPAYHO ILEN0Y4b — KAyCTHK.
CoenuHsist BOLOPOA € XJIOPOM, MOJIyYarOT COJISTHYIO KUCIIOTY.

3agaHue: cocTaBbTe YPABHEHUSI, OMUCAHHBIX B TEKCTE peaKkIuid.
3. AueTujieH

HazBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUYECKUX BEILIECTB. 3HAYCHUE U
IpUMEHEHHE B ObITY U Ha IPOU3BOJICTBE

Pesynprar oOyueHus O060CHOBBIBaTh 3HAYEHUE U IPUMEHEHUE HEOPTaHNYECKUX BEIIECTB B
OBITOBOW M MPOU3BOJCTBEHHON JEATEIBLHOCTH 4YelOBeKa MX (hrU3MKo-
XUMHUYECKHUMH CBONCTBAMHU

O6mmume xommerennuu | OK 01, OK 02

OpHMM U3 caMbIX paclpOCTPaHEHHBIX CHOCOOOB CBAapKU IUIABIEHUEM SIBIISETCS Ia30Bas
CBapKa, KOTOpas MPOM3BOAUTCS ¢ OOpa3oBaHMEM Tra30BOrO IUIAMEHM B KaHalax CBapOYHOM
ropenku. OOpa3oBaHHME Ta30CBapOYHOrO IUJIAMEHHM HEBO3MOXKHO 0€3 rasa aleTHIIeHa.
TexHUYeCcKHii alleTUIIeH MOIy4aloT U3 KapOuaa KaJiblusl.

3aganue

1. OObscHUTe, Kakol (pru3MUYECKUil TOKa3aTeNnb MO3BOJSIET MCHOJIb30BaTh AlETHIIEH IS
CBapOYHBIX padoT;

2. CocTaBbTe ypaBHEHHME pEakLUU NOIYyUYEHHS alleTUIICHA,
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3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA,

4. Bpruucnute oO0BEM areTuiIeHa TMOJYYEHHOTO M3 KapOuaa KambIus maccor 128 T,
conepkaimiero 5% mnpumeceld, eciu BbIXOJ aieruiieHa cocraBisier 80% OT TeopeTHuecKu
BO3MOKHOTO.

4. MoJsiouHasi KHCJIOTA

Ha3ssanue teMEbl Tema 4.3. «Oprannyeckue BEIIECTBa B )KU3HEACATEIbHOCTH
yesioBeka. [I[pon3BoACTBO U MPUMEHEHHE OPTAHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTHY

Pesynbrar o0yuenuss | OOOCHOBBIBaTh 3HAYCHHWE M NMPHUMEHEHUE OPraHWYECKHX BEIIECTB B
OBITOBOM M IPOU3BOJCTBEHHON JEATEIBHOCTH 4Ye€lIOBEKa MX (hU3MKO-
XUMHUYECKMMH CBOMCTBAMU

Oo6mme xomnerenuu | OK 01, OK 02

[TpoMeXyTOUHBIM MPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KMBOTHBIX SIBISIETCSI MOJIOYHAS
KHCIIOTA. 3arax 3TOH KHCIOThI KPOBOCOCYIIME HACEKOMBIC YIIABIMBAIOT HAa 3HAYUTEIHHOM
PACCTOSIHHH.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOAST CBOIO KEPTBY?

2. YcranoBute (popMynay MOJOYHON KHCIOTBI, KOTOpas MOMOTAaeT HACEKOMBIM HAaXOIWTh
TEIUIOKPOBHBIX JKMBOTHBIX, €CJIM MAaCCOBBIC JIOJU AJIEMEHTOB B HEHl COCTaBISIOT: yriiepoaa —
40,00%, Bomopona — 6,67%, kucnopona — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OopMyny MOJOYHOW KHUCIOTHL. HazoBuTe KHUCIOTY IO
HomeHnkiarype MIOITAK.

4. Ha ocHOBaHMHM CTPOCHHUS MOJIOYHON KHCJIOTHI CJCIIAUTE BBIBOJL O €€ XHMHUYECKHX
CBOICTBaX.

5. Haligute B MHTEpHETE WM IPYTUX UCTOUHUKAX HH(POPMAIIMIO O TPUMEHEHUN MOJIOYHOU
KHUCJIOTEHL.
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1.1.4. 3ananus J1a00pPaTOPHLIX padoT

JlaGoparopHbie paboThI ABISAIOTCS BaKHOM 4acThI0 Y4eOHOTO IMpolecca Mo AUCHUILTIHE U
CHOCOOCTBYIOT (DOPMUPOBAHHUIO Y OOYHAIOIIMXCSl YMEHUHN UCCIIE0BAaTh XUMUYECKUE MTPOLIECCHI U
ABJICHUs (IJTAHUPOBATh U MPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTBI, MCCIEAO0BAaTh BELIECTBA U
IpOBEPATh TUIOTE3bl, 00pabarhiBaTh U MHTEPHPETUPOBATH PE3YIBTAThl HKCIEPHUMEHTOB).
JlaGopatopHbie pabOTBl MO XUMHUU TMPEIYCMOTPEHbI B KaXKIOM pas3zeliec OCHOBHOTO U

MPUKJIAHOTO MoayJel (Taoir. 2).

Tabmuna 2. JlaboparopHbie pabOThI IO XUMUHU

Paznen

JlaboparopHas padora

Paznen 2. Xumuueckue peakuuu

Jlaboparopnas padora 1. «Peakuuu ruaponuza»

Paznen 3. CtpoeHue u cBoiicTBa
HEOPraHUYECKUX BEIIECTB

JlaGoparopHasi padora 2. «CBOWCTBa METAJIOB U
HEMETAJIJIOBY

Paznen 4. CtpoeHue u cBoiicTBa
OpraHUYECKHUX BEIECTB

JlaboparopHas padora 3. «Ilonyyenue stuiieHa u
M3yYEHHE €T0 CBOMCTBY

Paznen 5. Kunetnueckue u
TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHHUS
XUMUYECKHUX PEAKIIHI

JladoparopHas paGora 4 (Ha BeIOOp) «Ornpenenenue
3aBUCUMOCTH CKOPOCTHU PEAKIUU OT KOHIICHTPAIIUH
pearupyromux BeniecTs» uin «OnpeeneHne
3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIICPATYPhI»
JladoparopHas padora S. «3yuenue BiusiHUS
pa3In4YHbIX (PAKTOPOB HA CMEIIEHUE XMMHYECKOTO
PaBHOBECHS

Paznen 6. lucniepcHbie cuCTEMBbI

JlaGoparopHuasi padora 6 (Ha BbiOop) «IIpurotoBieHue
pacTBOpoB» min «VccnenoBaHue AUCIIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHbIE peaku
0oOHapy>KeHUs OPTaHUYECKUX U
HEOPraHUYECKUX BEILECTB

JladopaTopHas paGora 7 (Ha BbIOOp) «AHAaTUTHYECKHE
peakuuu KatTuoHoB [-VI rpynm» wim «AHanmuTH4YeCcKue
peaKuy aHMOHOB

JladoparopHas padora 8 (Ha BbIOop) «KauecTBEeHHbIE
peaKLuy Ha OTAEIbHBIE KJIACChl OPrAaHUUYECKHUX BEIIECTB
iy «KauecTBeHHBIN aHaJIN3 OPraHUYECKUX COCUHEHUN
10 (PYHKIIMOHAJIBHBIM TPYTIIIaM»

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUN aHaIN3 00bEKTOB
ouocdepsr

JlaGoparopHnasi padora 9. «OcHOBBI 1a00OpaTOPHOI
MIPAKTUKW

Jlaboparopnas pa6ora 10 (Ha BbIOOD)

«OuncTka Bozbl OT 3arpasHeHui» «Onpenenenue pH
BOJIbI U €€ KUCIIOTHOCTH)

«OrnpeneneHne KeCTKOCTU BOJIbI U CIIOCOOKI ee
YCTpaHEHUS»

JladoparopHas padora 11 (na BbIOop) «OOHApY)EHUE
HUTPATOB B MPOAYKTaX MUTAHUS»

((HCCJ'IG)IOB&HI/Ie IMPOAYKTOB IIMTAHHA HA HAJTUIHUC
YIJIEBOZIOB (MYKa, TBOPOT, MOJIOKO, HOTYpT) Ha HAJINUUE
YIJIEBOJIOB (KpaxMaJl, III0K03a, caxapo3a)»
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JlaboparopHasi pa6ora 12 (Ha BbIOOP)
«OOHapyKeHHe HeOPraHUYECKUX MPUMECceH B mpodax
ITOYBEI

«Omnpenenenue pH BogHOM BBITSKKHU MTOYBBI, €€
KUCIIOTHOCTH U IICIOYHOCTH

Paznen 9.2. HWccnemosanue wu | JlaGoparopHasi padora 9. «OCHOBHI JIa0OpaTOPHOH
XUMUYECKHM aHau3 OOBEKTOB | MPAKTHKU»

TexXHOChEepHI JlaGoparopHuasi padora 10 (Ha Bb100Op) «Onpenenenne
XJIOPUI0OB METO/IOM TUTPOBAHMS B TEXHUUECKOH BOJIE»
«OmnpeneneHue )KeCTKOCTH TEXHUYECKON BOJbI METOAOM
TUTPOBAHUS

JlaGoparopuasi padora 11. «OnpeneneHue conepkaHust
YIJIEKHUCIIOTO ra3a B BO3/1yXe IOMEUIEHUS 3KCIIpecc-
Metoaom» Jlaboparopuasi padora 12 (Ha BbIOOP)
«M3roToBJICHHE KPACOK (ITO100p MUTMEHTOB U
CBSI3BIBAIOIIUX BEILIECTB)»

«HMccnenoBanue CBOMCTB BSKYILUX BEIIECTB HA IPUMEPE
TUIICa»

OO6opynoBanue Jiaboparopuu W pado4ux MecT Ja00OpaTOpPUM: MEH3YpPKH, IUIETKH-
KareJlbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U MOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuii, (QuibTpoBajbHas Oymara, MPOMBIBAJIKH, CTEKISHHbIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (OHAPUKH, HAOOp PEAKTUBOB, CTEKIISIHHBIC NAJIOYKH, IITATUBBI JUIS
MPOOUPOK; MEPHBIC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKHU JIETUTEIbHbIC IUITUHAPUIECKUE
(50-100 mir), cTynku ¢ mectukoM, ¢GaphopoBbIe YAIIKH, MUHIETHI, PUIBTPHI OyMaXXHEBIE, BaTa,
MapJisi, YacoBbI€ CTEKJIa, JIIEKTPOILTUTKU, J1abOpaTOpHBbIE INTATUBBI, CIHPTOBBIE TOPEJKH,
CIUYKH, IpUOOp JUIs MOyyeHUs ra3oB (WIM NpoOHMpKa ¢ Ta300TBOAHON TPYOKOH), AeprKareiu
JUTSL IPOOUPOK, CKIISIHKHU JAJISl XpaHEHHUS! PEaKTHBOB, Pa3aTOYHbIC JIOTKU; XMMHUYECKHE CTaKaHbI
(50, 100 u 200 mu1); mmarenay; NUHIETHI; TUTEIbHBIC MBI, CEKYHIOMEPHI (TalilMephbl), MEpHBIE
npobupku (Ha 10-20 mu) m mepubie komOwl (25, 50, 100 u 200 mm), BomsHas OaHs (MU
TEPMOCTAT), CTEKJISIHHBIE TMaJOYKU;, KOHMYECKHe KoiObl 1yisi tutpoBaHus (50 m 100 wmui);
UH/IMKAaTOpHbIE TOJIOCKM i omnpeaeneHus pH W craHpapTHas WHAMKATOpHAs IIKala;
YHUBEpCaJbHBIM UHAUKATOP; numneTku Ha 1, 10, 50 mu (wnm no3aropsl Ha 1, 5 u 10 mut), OropeTku
JUIS TUTPOBaHMs, MeauIMHCcKUe mmpuibl Ha 100—-150 mi, 1aboparopHble W/WIM aHAIUTUYECKHE
BeChl, pH-MeTpbl, CymuabHBIN mKad, u Ip. 1adbopaTopHOoe 000pyI0BaHNE.

[TpuBeneM mpuMepsl 1a0OpaTOpHBIX PaboOT MO paszfeny 2 «XUMHYECKHE PEaKUUn» U
pasneny 4 «CTpoeHHe U CBOMCTBAa OPTaHUYECKUX BEIIECTBY.

Pa3gen 2. Xumuyeckue peakuuu. Jlaboparopuas padora 1. «Peakuuu ruaposusa»

Ha3zBanue Tembl Tema 2.2. «INEKTPOIUTHYECKAS TUCCOIMAIINAS U HOHHBIN OOMEH»

Pesynprar oOyueHus CocTaBiiTh ypaBHEHHS] XMMUYECKUX PEaKIMd MOHHOTO OOMEHa C
y4acTHEM HEOPTaHUYECKUX BELIECTB

OO01Me KOMIIETEHIINN OK 01, OK 02

1. Bonipocsl 1u1s 1onycka k JiaboparopHoi padore
a) chopmynupyiTe b MIaHUPYEMOTO SKCIIEPUMEHTA;
0) 0OBSICHUTE, KAaKOW MPOIIECC HA3bIBAIOT THAPOJIM30M, KaKOH OH OBIBAET;
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B) O6I>SICHI/IT€, KaKH¢ CYICCTBYIOT CIIOCOOBI A0Ka3arcJIbCTBa CYIICCTBOBAHUA THAPOJIM3a

HCOPTaHUYCCKUX U OPraHNYCCKUX BCIICCTB,

') 00BSCHUTE, KAK COCTABIISETCS YPaBHEHHE THAPOIIN3A,
n) oObsicuute, yto Takoe pH? Kak 3aBUCHT NaHHBIA MOKa3areinb OT KUCIOTHOCTH WJIH

OCHOBHOCTH CpEJIbl paCTBOPA;

€) 00BSACHUTE X0 BHIITOJHEHUS KCIIEPUMEHTA 110 PEUICHUIO KaYeCTBEHHBIX 3a71a4;
) TIEPEYNCIUTE OCHOBHBIE ACTIEKTHI COOJIONEHUS TEXHUKU OE30MaCHOCTH HpU padoTe C
arpecCUBHBIMH peareHTaMu (TUAPOKCUI HATPUS).

2. IIpoBenenne onbITOB

Oo6opynoBanue u nmocyiaa PeakTuBbI
1. CreknsHHBIC TPOOHPKU 1. PactBop NaOH
2. IlraruB pys npoObUpok 2. PactBop Na2SO4
3. PactBop AICI3
4. PactBop Na2CO3
5. PactBop Cu(OH)2
6. KucnoTHO-0CHOBHBIN HHIUKATOP

AJroputMm nposeaeHusi onbita Ne 1

Bonpocsl n 3a1anus

3aganue Ne 1. B Tpex nmpobupkax nox

XJIOpHU/1a AIFOMUHMUS, Cylb(dara HaTpus,
kapOoHaTa Hatpusi. He monb3ysich qpyrumu
pEeaKTHBaMH, OIPEACITIUTE COCTAB KaXK 10U
poOUpPKHU.

HOMCpAaMH HaXOJATCA paCTBOPLI TPEX COJICH:

1. Jath 0OBsICHEHNE TTPOBEICHHBIM OTIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKIIUH,
MIPOTEKAIONINX B MTPOOUPKE B MOJICKYIISIPHOM H
HOHHOM BHJaX.

AJITOPUTM NpoOBeneHust onbiTa Ne 2

Bonpocs! u 3aganus

3aganue Ne 2. Uro npousoiizer, ecin
OXJIaJJUTh pacTBOp KapOoHaTa HaTpus WIH
N00aBUTh K HEMY TUAPOKCU]] HATPUs?

1.1. Hanute B mpobupky 1-2 mu pactBopa
KapOOHaTa HaTpusl.

1.2. OnycTuth NpoOUpPKY B CTAKaH C OYEHb
XOJIOAHOW BOZOW UIIU CHETOM.

1.3. I[IpoBeputsb cpeny pacTBopa npu
ITOMOIIH KMCJIOTHO-OCHOBHOTO MHAMKATOPA.
1.4. JIoGaBUTh K pacTBOpy KapOoHara
HaTpUs TUIPOKCU]] HATPHSL.

1.Kaxkoit nHAMKATOp JTydIlle UCTIONIb30BATh IS
ompeJieTIeHUs! Cpeibl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIIUE YPAaBHEHUS
XUMHUYECKUX PEAKIUH, B MOJICKYIIIPHOM U
HOHHOM BHaX.
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Anaroputm nposeaenusi onbiTa Ne 3

Bonpocsl n 3ananus

3aganue Ne 3. [Ipo6iaeMHBIi OTIBIT.
1.1. B onHy poOupKy ¢ pacTBOpOM

1. CocTaBUTh COOTBETCTBYIOLUE YPABHEHUS
XMUMHYECKUX PEaKIHii, B MOJICKYISPHOM U

cynedara menu (II) npunuts pactop
TUIPOKCH]IA HATPHSL.

1.2. Bo BTOpYI0 IPOOUPKY C pacTBOPOM
cynbdara meau (1) mpunute pacTBop
KapOoOHaTa HaTpusl.

1.3. CpaBHHTH LIBET 00PA3YIOIIMXCS
OCaJIKOB.

1.4. O6paruTh BHUMaHUE Ha BBIJICTICHUE
ra3a B OJHOH U3 IPOOHUPOK.

1.5. Onpenenuthb, OTKY/Ia MOXKET
BBIJICJISITHCS ATOT Ta3?

1.6. [IpoBepuTh KaueCTBEHHBIM COCTaB Tra3a
ropsAIeH JIYYMHKOMN.

1.7. OObSICHUTH TPOUCXOJISIIEE SBJICHHE.

HMOHHOM BHJAX.

AJropuTM nposeaeHus onbita Ne 4 Bonpocs! u 3aganus

3aganue Ne 4. [IpoOneMHBI OIBIT.
1.1. K pactBopy Xxj0puja alnroMUHUSA
MIPWINTh PACTBOpP KapOoOHaTa HaTpHUs.

1. OOBSCHUTH IPOUCXOJISIIEE SBICHUE.

2. CocTaBUTh COOTBETCTBYIOLINE YPAaBHEHUS
XUMHUYECKHUX PEAKIHil, B MOJIEKYISIPHOM U
MOHHOM BHUJIAX.

3. OTBETUTH HA BOIPOCHI.

JU1s 4ero B MEAMLIMHCKOM MpaKTHUKe
HCIIOJIb3YIOT PACTBOP MUTHEBOU COIBI JUIS
MOJIOCKAHUS TIPU BOCHAIUTEIbHBIX
3aboneBanusix ropia? Kakosa poib ruiposmsa B
npupose? Ilouemy pacTBOp Mblila IEHUTCS B
Boze?

3. O0padoTKa pe3y1bTATOB ONBITOB

1. HpOElHaJ'II/I3I/IpOBaTI> COOTBCTCTBHUEC TIIOJYUYCHHBIX PE3YyJIIbTATOB THIIAM THAPOJIN3a.
Cnenarb COOTBETCTBYIOIIME BBIBOJIBI.

2. ChopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIA TUIPOIU3a U KUCIOTHOCTH CPEIbI
pacTtBopa.

Pa3zgen 4. CTpoeHue M cBOICTBA OpPraHM4YecKux BemecTs. JlaboparopHas pabora 3.
«IToryyeHue 3TH/IEHA ¥ U3yYEHHeE ero CBOHCTBY»

Ha3zsanue teMEbl Tema 4.2. «CBOICTBAa OPraHUYECKUX COCAMHEHUI»

PC3YJ'ILT8.T O6y‘-I€HI/ISI YcraHaBnIMBaTh 3aBHUCHMOCTH (bI/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB

OPraHN4YC€CKUX BEIICCTB OT CTPOCHUA MOJICKYII

OO0111e KOMITETeHIUU OK 01, OK 02

15



1. Bonpocs! AJ1s1 A0NYCKa K J1a00paTopHOii padoTe
a) chOpMYIUPYNUTE LIETh TTIAHUPYEMOTO YKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIACCY OPTAHUYECKUX BEIIECTB OTHOCUTCS THIICH;
B) 0OBSICHUTE, KAKUMU XMMHUYECKUMH CBOMCTBAMHU 0O0JaJal0T BeUIeCTBa JaHHOIO Kiacca,
KaKHe KaYeCTBCHHBIC PEAKIINH JUISI UX OOHAPYKEHUS HCIIOIb3YIOTCS;

r) OOBsCHHUTE,
1a00paTOPHBIX YCIOBUSAX;

KaKk MOXHO IIOJIYYHUTH BCHIECCTBa JAaHHOI'O Kiacca COC,Z[I/IHCHI/Iﬁ B

1) 00BSCHUTE, U3 YEro COCTOUT MPHUOOP U1 MOTy4EHUs T'a30B;
€) MEPeYnCIIUTE OCHOBHBIE ACTEKThI COONIOACHUSI TEXHUKH OE30MacHOCTH IMpHU padoTe ¢
JIBX (3THIOBBII cIUPT), arpecCUBHBIMU peareHTaMH (KOHLIEHTPUpPOBAHHAs cepHas KUCIOTa),

HarpeBaTelbHBIMU MPUOOPaMU (CIIUPTOBKA).

2. IlpoBeneHne ONBITOB

O6opynoBanue u nocyaa

PeakTuBsbIl

1. CrexnsHHBIC TPOOUPKU

1. KonuentpupoBanHnsiii pactsop H2SO4

2. lraruB pyst mnpoOUPOK

2. DTUNOBBIN CIIUPT

3. CnuproBka

3. PactBop KMnO4

4. Crouuku 4. bpomHas Boa

5. Ilecok

AJIropuT™ npoBenenus onbita Ne 1

BOl'[pOCI)I H 3aJ1aHUA

1. ITomy4uTs 3TUIIEH AeTHIpaTaleld STUI0BOTO CIUPTa,
00HapyXUTb €ro, U3y4UTh €0 CBOWCTBA.

1.1. B npoOupky HaluTh 2—3 MJI 3TUIOBOTO CIIMPTA U
OCTOPOXXHO 100aBUTH 6—9 M1 KOHIIECHTPUPOBAHHOM CepHOU
KHCJIOTHI. 3aTeM BChIMaTh HEMHOTO MPOKAJIEHHOIO MecKa
(ecoK MM MENKHE KYCOUYKH IEM3bI BBOASAT JUIsl TOTO, YTOOBI
NPEAOTBPATUTh TOIYKH KUAKOCTH MIPU KUTIEHUH). 3aKPbITh
poOUPKY MPOOKOI ¢ ra300TBOJHON TPYOKOH, 3aKpENUTh €€ B
HITaTHBE U OCTOPOXKHO HAarpeTh COAEPKUMOE MPOOHPKU

(puc.1) B i

MeCcox
C.H.OH
aso, :»
4

(xomiL.)

= |

Br, KMnO,
1.2. OcTOpO)KHO, PABHOMEPHO HArPETh CMECH.
1.3. B apyryto npobupky HayeiTe 2—3 M pa30aBIeHHOTO
pacTBOpa repMaHraHara Kajius, ¥ MpOoIyCTUTE Yepe3 HEero
ras.
1.4. B TpeThio npoOupKy HATUTH 2—3 MJI OPOMHOM BOJIHI,

1. YTo npoucxoaur B
npodbupke? Yo HabmomaeTe?
2. K xakomy tumy
XAMHYECKUX PEAKIIHI
OTHOCSTCS 3TH IIPOLECCHI?
Kak nassiBarorcs?

3. Kak MeHseTcs OKpacka
pactBopoB? [louemy?

4. KakuM miaMeHeM roput
stmien? [ouemy?

5. CocTaBuTh ypaBHEHUS
MPOTEKAIOLIUX MTPOLECCOB.
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OIYCTUTH Ta300TBOAHYIO TPYOKY /10 JTHA 3TOW MPOOUPKH U
HPOIYCTUTh Yepe3 OPOMHYIO BOIY BBIACISAIOLIMICA ra3.

1.5. BBIHYTh ra300TBOIHYIO TPYOKY M3 pacTBOpa U MOBEPHYThH
€e OTBEPCTUEM KBEpXY, [10JKEUb BbIIEIAIONIUICS ra3 (puc.2).

C.H;OH (aTuio-
BBI¥ CIIMPT)

H.SO,

3. O0paboTKa pe3y/1bTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE IMOJYYCHHBIX PE3YJIBTAaTOB CIOCO0AM MOIYYCHUS
HEeTPEe/ICTIbHBIX YIIICBOAOPOIOB psijia dTuieHa (ankeHoB). CliesaTh COOTBETCTBYIOIIUI BBIBO/I.

2. CchopmynupoBarh BbIBOJI O (PU3UKO-XMMHUYECKUX CBOMCTBAX 3TUJICHA.

3. CopmynmupoBaTh BBIBOJ O crioco0ax 0OHApY)KEHUS ITHIICHA.
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1.2. OueHo4HbIE cpeAcTBa PYOE:KHOTO (TEMATHYECKOI0) KOHTPOJIS

PyOexHbIll (TeMaTHUYeCKHii) KOHTPOIb MO AWCHUILINHE «XHMHS» MPOBOAUTCS B (hopme
KOHTPOJIBHBIX paboT MO pas3zneraM OCHOBHOIO MOAYJS HAa OTHENbHBIX 3aHSATHUSX, KEHCOB M
y4e0HO-UCCIIE0BATENBCKUX TPOEKTOB.

1.2.1. KonTposabHsble padoThl 10 pa3jenam

KonTponbHbeie pa®OThl MO XMMHUH KaK OLIEHOYHBIE CPEICTBA PyOEKHOTO KOHTPOJIS
3aBepLIAIOT U3yueHHe | UK 2 TeMaTu4ecKUX paszesioB OCHOBHOTO MOAYJIS.

Pazgen 2. Xumuueckue peaxkuuu. KonrponbnHasa padora «CrpoeHme BemiecTBa M
XHMHYeCKHe PeaKkiun»

KonTposnbHas paboTa comep >KUT 4eThIpe BUa 3aJaHHA:

1. 3agaun Ha cocTaBiI€HME XMMHUYECKMX (POpMYN ABYXaTOMHBIX COEAMHEHUH MO MX
Ha3BaHHUIO.

2. 3ajaun Ha COCTaBJICHHE YPABHEHUH PEaKLMH: COCIMHEHMs, 3aMELICHUs, Pa3JIoKeHMs,
oOMeHa U peakluil ¢ y4acTHEM KOMIUIEKCHBIX COEIMHEHUMN; OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKkuuid.

3. 3amaHusg Ha COCTaBICHHE MOJEKYISIPHBIX W MOHHBIX PEAKIUN THUIpoiu3a Ccojei,
YCTaHOBJICHHE U3MEHEHHUSI KUCIIOTHOCTH CPEIbI.

4. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK [0 YpPaBHEHUSIM XHMHUYECKHUX
peakiuii: MaccoBOW WM OObEMHOW J0JM BBIXOJA MPOAYKTAa PpEaKUUU COCIUHEHHUS OT
TEOPETUYECKH BO3MOXHOIO; OOBEMHBIX OTHOILIEHUH TIa30B; KOJUYECTBEHHBIX XapaKTEPUCTHK
UCXO/IHBIX BEIECTB M MPOAYKTOB PEaKLUHU; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTa
pEaKUMM, €CIIM OJAHO W3 BEUIECTB JIaHO B BHJIE PAaCTBOpa C OMNPEICICHHOW MAacCOBOM J0JIeH
PacTBOPEHHOI'O BELIECTBA.

Pa3zgen 3. Crpoenue u cBoiicTBa Heopranmuyeckux emecTB. KonrponbHasa pabora
«CBOMCTBAa HEOPraHUYECKHUX BelECTB»

KontposnpHas pabota cogep uT Tpu BuAa 3a/1aHU:

1. 3agaun Ha pacyeT MaccoBOM 10U (MAacchl) XMMHUYECKOIO 3JIE€MEHTa (COeIMHEHMs) B
MOJIEKYJE (CMECH).

2. IlpakTuyeckue 3a7aHus MO KiIacCU(pUKAMK, HOMEHKIAType U XMMUYECKHM (hopMyriam
HEOPraHMYECKUX BEUIECTB pa3jIMYHbIX KJIACCOB: ONpEAeNieHue Kijacca HEOPraHWYeCKUX
BEIIECTB, HA3bIBaTb HEOPraHWYECKUE COCIUHEHUS [0 MEXIYHAPOJHOM M TPHUBHAIBHOU
HOMEHKJIaType M0 XUMUYECKUM (HOpMYTIaMm.

3. 3ajaHusg Ha COCTaBJIECHUE YPaBHEHUN XMMHUYECKHMX DPEaKLUUH C ydacTHEM MPOCThIX U
CIIO)KHBIX HEOPraHMYECKHX BEIIECTB: OKCHUJOB METaJUIOB, HEMETAIJIOB U aM(pOTEpPHBIX
SJIEMEHTOB,  HEOPraHMYECKUX  KHUCJIOT, OCHOBaHMH U  aM(OTEpHBIX  TUAPOKCHUIOB,
HEOPraHMYECKUX COJIeH, XapaKTepHU3yIOLIUX UX CBOWCTBA U CIIOCOOBI MOITYYEHHUS.

Pa3zgen 4. CrpoeHue m cBoiicTBa opraHuveckux BemecTB. KoHTposbHasi palora
«CTpoeHue M CBOCTBA OPraHNYeCKHX BelecTB»

KoHTposibHas paboTa COCTOUT U3 MATH BUAOB 33aHUH:

1. 3agaHus Ha COCTaBlI€HUE HA3BaHUN OPraHUYECKUX COEAUHEHMH IO XUMHYECKUM
dopmynam (B T.U. CTPYKTYPHBIM) C HCIIOJb30BAaHHWEM TPUBHAIBHON WJIM MEXIyHApOAHOM
CUCTEMAaTUYECKOM HOMEHKJIATYpBhI.

2. 3amaHMd Ha COCTABJIEHHE TIOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMyl
OpraHMYECKMX BEIIECTB OTAEIBHBIX KJIACCOB IO HX Ha3BaHUSM B COOTBETCTBHM C
MEXIYHAPOIHON HOMEHKJIATypOH.

3. 3amaun Ha ompenesieHUue NpocTerined GopMysbl OpraHUYecKOil MOJEKYJbl, UCXOAS U3
AJIEMEHTHOTO cocTana (B %).

4. 3amaHus Ha COCTaBJICHHE YpPAaBHEHMH XHMHYECKUX pPEaKIHi, WILTIOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA C YYETOM MEXAaHU3MOB MPOTEKAHMS JTAHHBIX PEAKIMi U TeHETUYeCKOU
CBSI3M OPraHNYECKUX BEUIECTB Pa3HbIX KJIACCOB, B T.4. LIEMIOYKH [IPEBPALLICHUI.
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5. PacueTHble 3a1a4M 110 YPAaBHEHUSAM PEAKIUHI C y4aCTUEM OPraHUYECKHUX BELIECTB.

Paznen 5. KuHeTnyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
xumuuyecknx peaknuii. KoHTponbHasa paGora «CkopocTh XMMHYECKOH peakuuu M
XHMHYecKoe PABHOBeECHE)

KonTponbHas paboTa COCTOUT U3 TPEX BUIOB 3aJaHUM:

1. PacuerHble 3ajaun Ha M3MEHEHUE CKOPOCTH XMMHUYECKHMX B 3aBUCUMOCTH OT
KOHIIEHTpALlMK Pearupyoux BeIECTB U TEMIIEPATYPBI.

2. 3ajaun Ha pacyeThl TEIUIOBBIX 3(P(PEKTOB XMMUYECKUX pEeakLHUil M olpelesieHUe THUIa
peakiuu (1o TertoBoMy 3(h(HEKTy: IK30- U IHIOTEPMHUECKIE).

3. 3aganus Ha npumeHeHue npuHiuna Jle-lllarenbe Uis HaXoXIEHUS HANPABICHUSA
CMEIICHHUS PaBHOBECUS XMMHUYECKOW PEaKIWU M aHanu3 (PakTopoB, BIMAIONIMX HA CMEIICHUE
XMMHYECKOTO PaBHOBECHSI.

Pa3zgen 6. /ImcnmepcHbie cuctembl. KonTposbHasi padora mo Teme «/lumcmepcHbie
CHCTEMBI»

KonTponbHas paboTa COCTOUT U3 ABYX YacTei:

1. 3amaum Ha NOPUTOTOBJIIEHHME M pacyeT KOHLEHTpAlUM pacTBOpoB (3 3amauum Ha
pacTBopeHHe, pazdaBlieHlEe, CMEILIMBAaHUE PACTBOPOB).

2. 3ajaHusl Ha JUCIIEPCHBIE CUCTEMBI, UCHOJb3yeMble B OBITOBOW M IPOM3BOACTBEHHOU
JIeSATEILHOCTHU YeJIOBEKa (B BHJIC TECTOBBIX 3aJJaHU).

[TpuBeneM npuMepsl 3aJaHUil KOHTPOJIBHOM paboThl 1Mo TeMe «CTpoeHue M CBOiicTBa
OpPraHu4YecKuX BelecTB», KOTopasi IPOBOAMUTCS MOCIIE N3ydYeHUs 00yJaroumMucs paszena 4.

ITo mtoram usydenus paszznena 4 «CTpoeHMe M CBOWCTBA OPraHMYecKHX BeleCTB)
oOyuaronuecs: OyyT CliOCOOHBI:

— ONpenensaTh MNPUHAUIEKHOCTh BELIECTB K pa3IMYHbIM KjaccaM OpraHHMYecKuX
COEIMHEHUI1; TOMOJIOTY U U30MEPBI;

— Ha3plBaTh H3YYCHHbIC BEIIECTBA [0 «TPUBHAIBHOW» WIM  MEXAYHApOIHON
HOMEHKJIaTypE;

— XapakTepu3oBaTh CTPOEHUE W XUMHUYECKHE CBOHCTBA HM3YYEHHBIX OPIaHUYECKHX
COCIIMHEHN;

— O0BACHATH 3aBUCUMOCTb CBOMCTB OPraHMUYECKUX BEIIECTB OT UX COCTABa M CTPOCHMUS;

— IPOBOJUTH BBIYUCIICHUS IO XUMUYECKUM (OpMYyJIaM U ypaBHEHUSIM.

Temarnuyeckuii KOHTpOJIb oOcylIecTBIseTcs: MeroaoMm TectupoBanus (I) umm B ¢dopme
MMCbMEHHOW pabOThI, BKIIOYAIOIIEH MpakTH4eckue 3aaanus u 3aaaqdu (11).

IIpuBenem npuMep KOHTPOIbHON padoThl B opme TecToBBIX 3ananuii (I).

1. BemectBo, cocTaB KOTOpOro BbIpaxkeH MoJeKyisipHoil ¢opmynoir C3HE8, orHocuTCS K
KJaccy:

1) apenbt

2) amKaHbl

3) ajKeHbI

4) amKUHBI

2. HazBanue Bemecta, popmyna kotoporo: CH3-CH(CH3)-CH2-CH2-OH

1) 6yranon-2

2) neHTaHo’a1-2

3) 2-metunOyraHon-4

4) 3-metunbdyranon-1

3. BemectBo, umeromiee popmyny CH2=CH2 na3biBaercs:

1) Tomyon

2) aTUneH

3) muuepuH

4) nmpomnaxon

4. BemiecTBo, Ha3BaHHE KOTOPOTO MPOMHOHOBAs KUCIIOTa, UMEET GOpMYyITy:

1) C2H50H
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2) (CH3)2NH

3) CH3-CH2-COOH

4) C3HOOH

5. J171s1 ankaHOB XapaKTepHa peakLus:

1) npucoenunenus: H2

2) XJIOpPUPOBAHUS HA CBETY

3) obecneunBanus pacrsopa KMnO4

4) moauMepHu3aIuu

6. MeTtaHoun pearupyer c:

1) Hatpuem

2) BomOM

3) Bomopoaom

4) meTaHOM

7. YKCcyCHasi KUCJIOTA BCTYIAET B PEAKLHUIO C:

1) AgNO3

2) NaCl

3) Na2CO3

4) H20

8. BepHbl Jin yTBEpXKIECHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIIOTBI IPOSIBJIAIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEP>KICHUS

4) HEBEpPHO HU OJHO U3 YTBEPKIAECHUN

9. YpaBuenue xumuueckoii peakiuu C2H6+CI12—C2HSCI+HCI saBnsercs:

1) peakmueil 3amelieHus, IPOTEKAIOIIEH M0 paAUKAIIbHOMY MEXaHU3MY

2) peakuueil pucoeIMHEHNs, IPOTEKAIOIIEeH M0 PaJUKaIbHOMY MEXaHU3MY

3) peakuueit 3aMenieHus1, TPOTEKAIOIICH 0 MOHHOMY MEXaHU3MY

4) peakuueit NpUCOEAUHEHHSI, IPOTEKAIOLIEH 10 HOHHOMY MEXaHU3MY

10. B peaknuio «cepeOpsiHOTO 3epkajiay (C aMMHUAaYHBIM PACTBOPOM OKCHZIa cepedpa)
BCTYIAeT:

1) aTanon

2) mroKo3a

3) muuepuH

4) kpaxman

11. VYcraHoBUTE COOTBETCTBUE MEXIy Ha3BaHHMEM BEIllECTBa U KJAaccoM (TPYIIOif)
OpPraHUYeCKHX COEIMHEHHH, K KOTOPOMY(-0if) OHO MPUHAJIIEKUT.

HasBanue Bemectsa

A) CH3COOH

b) CH3-CH2-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH

Knacc opranndeckux coenHeHHH

1) oqHOATOMHBIE CTUPTHI

2) yrieBojsl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTHUYECKHE YIIIEBOIOPOIbI

5) HenpezenbHbIE YTIIEBOAOPO/IbI

6) peaeNbHbIE YIIIEBOIOPOIbI

12. B cxeme npeBpanieHui

15000C Cakr +Br2
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CH4 — X1 — 6en3on — X2

BeniectBaMi X1 U X2 COOTBETCTBEHHO SIBJIAIOTCS:

1) anetunen

2) aTUNeH

3) 6pombGenH30

4) xmopOeH30

5) dbenon

6) IUKJIOTeKCaH

13. Onpenenure MoneKyIspHYIO (hOpMyny BemecTsa, cogepxaiero 37,5% yrnepona, 50%
kuciopona u 12,5% Bonopona. OTHOCHTENbHAS IIJIOTHOCTH APOB 3TOTO BEILIECTBA 110 BOIOPOIY
paBHa 16.

1) CH30H

2) C2H50H

3) HCOOH

4) C6HSOH

14. CxoibpKko JTUTPOB BoOpoAa morpedyercs it oopazoBanus 10,2 r© 3THIOBOTO CIIUPTa U3
aleTagbJeruia, €Ciau BbIXO/l MIPOAYyKTa peakiuu coctaiseT 80%?

1)6,2 n

2)3,1n

3)12,75 n

4) 11,2 n

IIpuBenem npumep 3agaHuil 1Jisi TUCbMEHHOH KOHTPOoJbHOM padoTsl (II).

1. JlaliTe Ha3BaHUS OPraHUYCCKUM COCAMHCHHSIM 10 XHUMHYECKHM (opMmynam ¢
MCIIOJIb30BaHMEM TPUBUATBHON WIIM MEXIYHAPOIHON CHCTEMaTu4eCKO HOMEHKIIATYPBbI:

a) C2H50H

6) (CH3)2NH

B) CH3-CH(NH2)-COOH

r) C3HON

n) CH3CH2HC=0

e) C6H5CH20H

2. CocraBbTe TOJNHBIE H COKPAIIEHHBIC CTPYKTYpPHBIC (HOPMYIIBI OPTraHMYECKHUX BEIICCTB
OTJENBHBIX KJIACCOB M0 MX HA3BaHUSM B COOTBETCTBUU C MEXKAYHAPOIAHON HOMEHKIATYpOil:

a) MeTUI0eH30

0) aHUITUH

B) 3-MeTuI0yTaHaIb

T') IIUKJIOTEKCEH

n) Oyranuen-1,2

€) 2-MeTuiInponaHon-1

x) OyTuH-1

3) aMUHOYKCYCHAas KUCJIOTa

3. CocTaBbTe YpaBHCHHSI XUMUIECKUX PEAKIIU COITIACHO CXEME MPEBpaIleHU:

15000C Cakt +Br2

CH4 —» X1 — X2 — X3

YKaXuTe TUI U MEXaHU3M peaKIiy, Ha30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Onpenenute MOJEKYISIpHYIO GOpMyIy BeriecTBa, coaepxkamero 37,5% yrnepona, 50%
kucnopona u 12,5% Bomopona. OTHOCHTENbHAS IJIOTHOCTH MAPOB 3TOTO BEIIECTBA IO BOIOPOIY
paBHa 16.

5. CkonbKO JIUTPOB BOJOpOA MOTpedyeTcs st oOpa3oBanus 10,2 T 3TUIOBOTO CIUPTA U3
areTagbJeTrn/1a, €CIU BhIXOJ MIPOAYKTa peakiuu coctaisaeT 80%?

1.2.2. Keiicol
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Kelicel MCIONB3yIOTCS B KaueCTBE OLEHOYHOI'O CpPEACTBA B paslene 8 MPHUKIaJHOTO
MOJYNsI, WX COAEp)KaHHUE OINpeAeNsieTcss C Y4YeToM MpodeccHOHAIbHON HAalpaBICHHOCTH
obpazosarensHoM nporpamMmbl CITO. TIpumepbl BO3MOXKHBIX TEM KEHCOB:

1. [Torennenue KIMMara U BbICBOOOKICHIE Ta30BbIX THIPATOB CO JHA OKEaHa.

2. bynymue Matepuansl 1Jis aBUa-, MAIHHO- U IPUOOPOCTPOCHHUS.

3. HoBble Marepuasl 1711 COTHEUHBIX Oarapei.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX IIPENAPATOB.

5. X¥MHYECKHUE AIIEMEHTHI B )KU3HH YEJIOBEKA.

6. Bogoponnas sHepretuka.

[IpuBenem mnpumepsl kelicoB mo xumuu (aBrop lomybeBa MHuHa bopucoBHa, yduTensb
xumu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B :KH3HHU YeJI0BEKA)

B fnonuu oObenMHEHHBIMH cHUJaMH HalMOHANIBHOTO WHCTHTYTa 3J0POBbS U
[TpedextypHoro ynusepcurera Cua3yoku ObUIO MPOBEIEHO MCCIIEO0BaHNUE. YUeHbIe BBISCHUIIY,
YTO €CTECTBEHHBIE OPIraHMYECKUE BEIIECTBA BCTYIAIOT B PEAKLIHIO C XJIOPUPOBAaHHON BOAOW W3-
noJ| KpaHa, oOpa3ysl OnacHble COEIMHEHUs, KOTOPhIE MOTYT CIIY)KUThb NMpPUYUHOU paka. Takue
coennHeHus HasbiBaroTcs MX, 1o ectb «Myraren uke» wim «Hens3BecTHbIM MyTares».

3anaHus:

1. IIpennoxute cnocoObl yMEHBILIEHUS SAOBUTOrO BIMSHUS XJIOpA B MUTHEBOM BOJE Ha
OpraHu3M 4YeJI0BEKa.

2. Wcxonst u3 cBOEHl >KM3HEHHOW MNPAKTUKU, MPUOIU3UTENBHO PAaCcCUUTAMTE, CKOJBKO
XJIOPUPOBAHHOW BO/IbI BbI UCIIOJIB3YETE B TEUCHUE JHS U ISl KAKUX LeJeit?

3. Kakue opranbl uenoBeka OOJIbIIIE BCETO CTPAAAIOT OT BO3JEHCTBUS Xjiopa?

4. Kak BiusieT XJIOpUPOBaHHAsI BOJA HA YEJIOBEKA ITPU KyITAaHUU?

5. Haiigute MOMONMHUTENBHYIO MH(MOPMAIMIO O 3aMEHE XJOopa Mpu 00e33apakMBaHUU

BOJIBI.
6. Wccnenyiite pa3nuyHbie TOBapbl OBITOBOM XUMHH B CBOEM fome. COCTaBbTE CIUCOK
XJIOPCOAEPKALTUX COSNUHEHUH, YKaKUTE Mephbl O€30MMaCHOCTH MPHU paboTe C HUMH.

Keiic Ne2. «Bogopoaomoouu — mar B Oyayiuee»

Apromobunu Honda FCX Clarity Ha BOJOpPOJHBIX TOIUIMBHBIX 3JIEMEHTaxX €3/iT II0
noporam EBpomnbr ¢ 2009 roma. B 2011 rogy Honda mnpucoenununach Kk eBponencKoMy
napTHepcTBy dKonoruuHoil sHeprun (Clean Energy Partnership), mocie dero BeiBena Ha mepBBIi
MJjaH TPOU3BOJCTBO JKOJOTUYECKH YHUCTHIX aBromoOwieir. A Ha Ilstom MockoBckom
MexaynapogHoM aBrocanoHe BA3 mpenctaBun cBoro HOBHHKY «Jlama-AHTAm» ¢ GanigoHaMu
BOJIOPOJIA M KUCIIOPO/Ia.

3agaHus:

1. [Touemy MHOTHE aBTOMOOUJIbHBIE KOMITAHUHU Pa3padaThIBalOT aBTOMOOWIN, paboTaromine
Ha BOJIOPOAHOM TOIUIMBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWIEH, padOTAOIIMX Ha YIJIIEBOJOPOIHOM TOILUIWBE,
BJIUSIIOT HA 3/I0POBbE UEJIOBEKa?

3. Kakue «+» 1 «—» BBl BUIUTE Y BOAOPOIOMOOUIIEH?

4. HaiimuTe TOMOMHUTEIbHYIO HH(OPMAIIHIO 00 UX YCTPOHCTBE.

5. Ecnu B Baieit ceMbe WK Y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, MOJICYUTANTE, CKOIBKO
NpUOIM3UTENHFHO TUTPOB OCH3MHA, Ta3a U KAaKOW MapKH HUCIIONB3YeTe €XKEeTHEBHO.

6. Kakue BemecTBa ¥ B KAKOM KOJUYECTBE MOTYT HAaXOAUTHCS B BBIXJIOMHBIX Ta3ax BaIlUX
aBTOMOOUIIEH?
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1.2.3. Y4eOHoO-uccaen0BaTeIbCKUI MPOEKT

Y4eOHo-Hccae10BaTeaIbCKUi IPOEKT SBISETCSI OCHOBHBIM CIIOCOOOM OILIEHKHU PEe3yIbTaToB
o0yueHusi, cHOOPMUPOBAHHBIX y OOYJAIOIIUXCS B XOJC OCBOCHHS MPUKJIAJTHOTO MOIYIISI XUMHUH B
pasznenax 9.1. u 9.2. MccienoBanue U XUMHYECKUH aHAIIU3 00BEKTOB Onocdepbr/TexHochepsl (¢
y4eToM Oyayuiei mpopecCHOHaIBHON AeSITETbHOCTH).

[IpuBeneM mpumep MPOEKTHOTO 3aJaHus, padoTa HaJ KOTOPHIM HAYMHAETCA C Hadalsa
paszena, a IeTaJIbHOE BBIIOJHEHNE 33/IaHUI B rpynmax u opopMIICHHE Pe3yIbTaToOB MPOSKTHOM
JESTEIIbHOCTH MPOU3BOIUTCS B KOHIIE U3yUEHUS pasiena.

OOmass TemMa MpPOEKTa, NPUBCACHHAS HIDKE, B JaJbHEHIIEM JICKOMIIO3UPYETCS II0
daceTHOMY MPHUHIMILY B 3aBUCHUMOCTH OT TMOJIy4aeMOH OOyYaloIUMHUCA CHEIHATIbHOCTH
(mpodeccun), a TaKKe Kaxaas Tpylna MOXKET pacCMOTpeTh Oosee yriyOleHHO OOUH W3
00s13aTeNIbHBIX COJIEPKaTEeNIbHBIX KOMIIOHEHTOB (TIOATEM) POEKTA.

Ha3BaHue mpoekTa: cOCTaBJICHUE MPOEKTA [[BETHHMKA/Caaa/oropojaM B 3aBHUCUMOCTH OT
coCTaBa NMPOAHATU3UPOBAHHBIX MTOYB.

IIpobGiema wucciaen0BaHUA: OINpEACIICHHE BO3MOXKHOCTH pa3OMBKM [IBETHHKA B
COOTBETCTBUHM C JIM3aMHEPCKUM 3alIpoOCOM M HEOOXOIMMOCTH aJaNnTaluH AU3ailHEepCKOTO
MPOEKTA K TIOYBCHHBIM U KJIMMATHYCCKUM YCIOBUSM HAa OCHOBAHUU UCCIICOBAHUS XUMHUIECKOTO
COCTaBa MOYB MPEIOKEHHOTO Y4acTKa.

Lesb mpoekTa: ONpENeNUTh BIUSHHE XMMHUYECKOTO COCTaBa IMOYB HA MPEIJIOKECHHOM
y4acTKe Ha aCCOPTHUMEHT PAaCTeHUM, PEKOMEHIOBAaHHBIX K MMOCAAKE IJISl pean3aliy BHIOPaHHOTO
JIA3aHEPCKOTO MPOEKTA.

3axaum nmpoekra:

1) uccienoBarth XUMHYECKHI COCTaB, CTPYKTYPY, KHCIOTHOCTh TIOYBBI HA MPEIOKEHHOM
y4acTKe;

2) uccneaoBaTh MHCOSIIIMIO OTBEICHHOTO ISl IIBETHUKA YYacTKa,

3) NOpennoXuTh MEpbl MO YIYYIICHHWIO KauecTBa IOYBHI MYTEM BHECEHHUS Pa3IUYHbBIX
ynoOpenuii u 100aBOK Ha MPEIJIOKEHHOM y4acTKe B ClIy4ae HEOOXOUMOCTH;

4) onpenenuTh aCCOPTUMEHT PACTEHUN B COOTBETCTBHUH C BBISBICHHBIMH OCOOEHHOCTSIMH
MCCIICIOBAHHOTO Y4acTKa U IU3alHEPCKUM 3alIPOCOM;

5) cOCTaBUTH MOCATOYHYIO BEJOMOCTH;

6) IOATOTOBUTH U MyOJIMYHO MPEICTABUTh MPE3EHTALIMIO 10 TEME NMPOEKTa B KOMAH/IE.

PesyabTarbl 00yueHus:

— ONpeeNiATh IepeueHb HEOOXOIMMBIX HCCIEIOBAaHMH XUMHUYECKOrO COCTaBa IOYB U
y4JacTKa JUIsi COCTABJICHHUS WM alaliTalliy paHee pa3padOTaHHOTO MPOEKTa IBETHHUKA,

— ONMCHIBATh 3aBHCHUMOCTbh aCCOPTUMEHTA PAacTEHUH OT KayecTBa MPEII0KEHHOW MOUBBI
JUIst 00yCTpOMCTBA IBETHUKA;

— CIIOCOOHOCTb HMCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA MTOUCKA, aHAJIN3a U UHTEPIIPETaLuH
uH(popMaui, ¥ UH(GOPMALMOHHBIE TEXHOJOTHH Ui BBINOJIHEHUS 3ajad MpodeccruoHanbHON
nesitenbHOCTH (OK-2);

— cnocoOHOCTh A((HEKTUBHO B3aMMOJECUCTBOBATh M PAadOTaTh B KOJUIEKTHBE W KOMAaHJE
(OK—4).

Pe3yabTar npoexkTHOii paoThI 00y4aronerocs:

— MakeT / Bujeomarepuan / rnedarHole cpernctBa / 3D-mMomenn KOCMHYECKON TeXHOJIOTHH;
MIPE3CHTAIHS PE3YIIFTaTOB UCCIIEIOBAaHHS Ha MPO(ecCHOHATBHBIX KOHKYpCaX.

®opMa npeacTaBJICHNUS Pe3yJIbTATOB NIPOCKTHOMH PadoThI:

— 3aIUTa MPOEKTa C UCMOJIB30BAHNEM CPEJICTB BH3YAIU3AIlUH U JEMOHCTPAIINN TIPOIYKTA (
/ makeTta / BUieoMarepuaa / ne4aTHbix cpeacts / 3D-moxenu (mpu HaIU4UM).

Bo3Mo:kHBbIe BADHAHTHI TEM NMPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOJIBI U PEKOMEH/IAIIMH T10 €€ HCTIOIb30BAHHUIO.
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2. MHUccnepoBanue paspylialomiero JeWCTBHS MPUPOJHOM BOJIbI HAa CTPOUTENIbHbBIC
MaTepHaIbl.

3. CocraBieHue TMPOEKTa IIBETHHKA/Oropoaa/caja B 3aBHCHUMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX ITIOYB B COOTBETCTBUU C JHM3AHHEPCKUM 3ampocoM (MOHOXPOMHBIN
LBETHUK, [IBETHUK OJIHOJIETHUKOB, MHOTOJICTHUKOB, JIEKOPATUBHBINA OTOPOJ U JIp.).

4. CocraBneHue cOaTaHCUPOBAHHOTO MEHIO Ha JIeHb (HEIENI0) B 3aBUCHMOCTH OT
COJIEpP KaHUSI XUMUYECKUX MAaKpO U MHUKPODJIEMEHTOB B IPOAYKTaX MUTAHHUSL.

5. UccnenoBanue kauecTBa NUTHEBOI BOJBI.

6. MccrnenoBanre mpoO BOAOIIPOBOIHOM BOABI HA MPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue ®KEeCTKOCTH BOJIbI B CEJIbCKOXO3IMCTBEHHOU JIESITEIHbHOCTH.

8. KoHTposip kadecTBa TEXHHUUYECKOW BOJABI Pa3HBIX BUJOB B COOTBETCTBUU C METOAUKAMH
o I'OCT.

9. Coznanue 1eKOpaTUBHOM IITYKaTypKH.

10. IIurMeHTEI B U3EINUAX U3 CTEKIIA.

11. VccnenoBanue pa3pyiaromnero AeMCcTBUs BOAblI HA CTPOUTEIbHBIEC MaTepUaJIbI.

12. OueHka coOCTOSHHUS BO3Ayxa pabodeil 30HBI CHEIHAIKCTa B COOTBETCTBHUU C
HOPMAaTUBHBIMU JJOKYMEHTaMHU
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1.3. OueHo4HbIe cpeaCcTBa NPOMEKYTOYHOM aTTeCTalluH

[TpomexyTouHasl aTTecTauusi MO JUCIUILIMHE «XUMH» MPOBOAUTCA B (OpME IK3aMeHa.
Kaxxaplit sKx3aMeHalmOHHbBIN OUIIET COCTOUT U3 TpeX 3aJaHuii: 1) TeopeTuueckoe 3a/1aHre B BUJIE
BOIPOCA U3 TEOPETUUECKOTO COEP>KAHNSI OCHOBHOIO U IIPUKIJIAJHOTO MOJYJIEH; 2) NPaKTUYECKOE
3ajaHue (COCTaBJIICHHWE YpPAaBHEHUN XUMHUYECKHUX PEaKUUH C y4yaCTHeM HEOpraHM4eCKHX WU
OpraHMYECKHUX BEILIECTB, B T.4. LIEMOYEK IPEBPALICHUI U KAYECTBEHHBIX PEaKLUi OOHApYKEHMUS;
XUMHUUYECKUX (OpMYIl HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJaHUS
[I0 HOMEHKJIaType HEOPraHMYECKHMX M OPraHUYECKUX BELIECTB; OLICHKA M3MEHEHUS CKOPOCTH
XUMHUYECKOI peaklMy U HaIllpaBJIEHUsI CMEIICHHS PAaBHOBECHUS C UCIONIb30BaHUEM IpuHuuma Jle-
[larenpe; OlEHKAa XMMHUYECKOTO COCTaBa M OOOCHOBAaHHE MPUMEHMMOCTH OOBEKTa OHO- WM
TexHochepsl U T.I1.); 3) pacueTHas 3ajgada (pacueThl MO YPABHEHHMIO XMMHUYECKUX PpEaKIUH,
pacder MaccoBOW JOJM (Macchl) XMMHUUYECKOTO 3JIEeMEHTa (COeIMHEHMs) B MOJEKyNe (CMecH);
orpezeNieHue mpocTeiiield (QopMylibl OpPraHMYECKOM MOJEKYNbI, HCXOAS U3 3JIEMEHTHOIO
cocraBa (B %); pacueThl TETUIOBBIX A((HEKTOB XUMHYECKHX PEaKIIHiA; pacdeThl 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOM peakliy OT KOHLIEHTPAIMK U TeMIEepaTypbl U T.IL.).

[TpuBeneM npumep IK3aMEHAIMOHHOTO OHIIeTA.

3amanue 1.

Kakoli pacTtBOp HCHONB3YHOT [UIl KAauyeCTBEHHOW pPEKLUUU OIPEACIICHHUs] XJIOPUAOB,
Opomu 0B, oauoB? Hanummre ypaBHeHUs peakiuii 1 00OCHYITE OTBET.

3aganue 2.

Jlana cxema mpeBpalieHHii.

C2H50H AI203, 400°— X1 KMnO4, H20, 0-20°— X2 HBr (u36.), t— X3 t— >THH —
—C2H40

[Tponumure Bce peakuu U onpenenuTs Bemecrsa X1, X2, X3.

3amanmue 3.

Onpenenure MaccoBbIe IO XMMHYECKHX IJIEMEHTOB B Okcuae amoMuuus Al203 u
BBIPA3UTE UX B MPOIICHTAX.
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