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1. ITacmopT KOMILJIEKTA OLEHOYHBIX CPEICTB

1.1. O6sacTb NPpUMEHEHUSI KOMILJIEKTA OLEHOYHBIX CPEACTB

KoMmiekT oLeHOYHBIX CpPEeACTB NMpEeJHA3HAUEH MJis MPOBEPKU PE3yJIbTaTOB
ocBoeHus yueOHoil mucuuruinabl OO/ 12XuMust OCHOBHOHM MpoQecCuoHaTbHON
oOpa3zoBarensHOM nporpammel (nanee OIIOIT) nmo mpodeccun 09.01.03 Onepatop
MH(OPMAIMOHHBIX CUCTEM U PECYPCOB.

KommuiekT oleHOYHBIX CPeICTB MO3BOJISIET OLeHNBATh:

1. dopmupoBaHue 31eMeHTOB npodeccuonanbubix kommnerennuit (I11K) u
anemMeHToB 001mux komnereHuit (OK):
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1.2 CucreMa KOHTPOJISA M OLIEHKH OCBOEHUS IPOrpaMMbl YU4eOHO# 1M CHUIITHHbI

1.2.1. ®opmbl IPOMEXYTOUYHOU aTTecTalny 1Mo Y /|

Tabauya 3
YyeOHasi IMCHUIINHA DopMbI MPOMEKYTOYHOM ATTECTALMHU
1 2
OO/1.12 Xumust HuddepenunpoBannpiii 3a4€T

1.2.2. Opranuzanus TeKyIero KOHTPOJIs YCIeBaeMOCTH, MPOMEKYTOYHOM aTTECTALNU 110
UTOTaM OCBOEHUS IPOTPaMMbl y4€OHOU TUCIUIINHBI

Texkymmuii KOHTpOJIb 3HAHMM M TPOMEXKYTOUHAs aTTECTAIlUs SIBJISIOTCS OCHOBHBIM
MEXaHU3MOM OIIEHKHM KadecTBa MOATrOTOBKM oOydarommxcs mo aucuurumae OO/l 12Xumus B
coorBercTBUU ¢ TpeboBanusamMu DPI'OC CIIO. IlpomexyTodHas aTTecTalusi OOYYArOITUXCS
MIPOBOJIUTCS B CPOKH, TPEAYCMOTPEHHBIE Pa0OUYNM yUeOHBIM TUTAHOM.

Texymuit koHTpOaL 1O Y/ mpoBoaUTCS B mpeAenax yueOHOTO BpeMeHH, OTBEAEHHOTO Ha
JUCLUILTUHY.

B nauane wusydyenus y4eOHON AMCUMUIUIMHBI MPOBOAMUTCA BXOJHOM KOHTPOIb C IIENBIO
MIPOBEPKU YPOBHSI IMPEABAPUTENBbHBIX 3HAHUN OOYyYarOIIMXCS HAa HAYalIbHOM JTale OCBOCHUS
JUCUUILINHEL

JlaHHBIE TEKYILIEro KOHTPOJISl UCHIONB3YIOTCS MpernoaaBaTeneM s 3pekTuBHON yueOHOU
paboThl 00yUYaIOUINXCS, CBOEBPEMEHHOTO BBISBJICHHSI OTCTAIOIIUX U OKa3aHHs UM COICHCTBUS B
M3Y4YeHUU Yy4eOHOro marepuana, COBEPILICHCTBOBAHMS METOJIMKHU TIperojaBaHus y4deOHOI
JUCIUTUTAHBIL.

[Ipomexxyrounass —aTTecTanus sBISEeTCS  00sA3aTENbHOM. Ona mpoBoguTcs B
YCTaHOBJICHHbIE Y4eOHBIM IIJJTAHOM CpPOKM IO OKOHYaHMM OCBOEHHUS HpOrpaMMbl Yy4eOHOU
TMCUUIUIMHBL «XuMmus».  IIpoMexyTrodyHas arrectanusi OILCHMBAaET pe3ylbTaThl YueOHOI
NeATeIbHOCTH o0ydarommxcs 3a 2 cemectpa o0ydyeHus. @opmoil mpoMexyToUHON aTTecTallu
1o y4eOHOI TUCLUIINHE ABJIAETCS T QepeHInpPOBAHHBIN 3a4€T




2. OueHoYHbIE CPEACTBA MO IMCHUILVIHHE «XUMMD»

2.1. OueHo4yHble CpPeACTBA TEKYILIEro KOHTPOJHA M0 IWUCHHUIUIHMHE
«XUMHS»

Texymuii KOHTPOJb PE3yJbTaTOB OOY4YEHHUS MOXKHO OCYIIECTBIATH
pPa3IMYHBIMA METOJaMU U C TOMOIIBIO PA3IUYHBIX OLEHOYHBIX cpeAcTB. [lo
JTUCHUIUIMHE «XHMHS» B Kaue€CTBE CPEJICTB TEKYIIETO KOHTPOJISI MPUMEHSIOTCS
BOIIPOCHI JIJIsl OPTaHU3alMKM YCTHOTO U MUCHhbMEHHOT'O ONMPOCa, CUCTEMbI 3aJJaHUi B
TECTOBOM (popMe, 3a/1aud M YNPaXHEHUsI, TPAKTUKO-OPUCHTUPOBAHHBIE 3aaHUs
(TeopeTuueckue, pacueTHbIE, CUTYallMOHHBIC), JTJabopaTOpHbIe pabOThl U APyrue
OIICHOYHBIE MeponpusiTus. Hrke npuBeeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHU B TeCTOBOI opme

Cuctema 3amaHuii B TeCTOBOM (opMe — 3TO cojepkaTelibHasl CHCTEMa,
OXBaTHIBAIOIAs B3aMMOCBSI3aHHBIE AJIEMEHTHI 3HAHUM. B oTinnume oT TeCTOB, B
CHUCTEMaX 3aJIaHii BEPOATHOCTH MPABWILHOTO OTBETA HA MOCIIEIYIONIEE 3aaHue
MOKET 3aBUCETh OT BEPOSITHOCTHU MTPABUIBHOIO OTBETA HA MPEABIAYIINE 3aaHUS.

Jist Toro 4TtoObl Ha OJHOM COJIEpPKATEJIbHOM MaTepualieé MOXKHO ObLIO
COCTaBUTh HECKOJbKO BAPUAHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3amaHuii B
TecToBOi (popme. Eciii ecTh KOMITBIOTEPHBIE TPOTPAMMBI T€HEPAIIMH TECTOB, TO B
IpOorpaMMy CO3/JaHHs TecTa BBOAUTCS 0a3za, BKIIOYAIoUasi B ceOsl mapaieiabHbie
10 COACPKAHUIO W TPYAHOCTH BapUAHTHI OJHOTO M TOTO K€ 3aJaHusi. ITO
O3HAYaeT, 4YTO TNPOBEpPKAa 3HAHMS TPU3HAKOB, CBOWCTB, COCTaBa, (YHKIUH
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHHW30BaHa Ha 0a3e OJHOTO M TOTO XKe
3aJlaHHs, MEHAIOIIETO B CBOEM TEKCTE TOJbKO HAa3BaHME ATHUX OOBEKTOB. DTH
3aJlaHus Ha3bIBAIOT (PACETHBIMH, T.€. UMEIOIIMMU MTEPEMEHHBIEC SJIEMEHTHI.

[IpuBenem mpuMep CHUCTEMBI 33aJaHUN B TECTOBOW (opme, BKIIIOUAOIIEH
dacernple 3aganus (haceTsl B 3aJJaHUH 3aKITIOUCHBI B (PUTYpPHBIE CKOOKH).

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

PesynbraTr 00yueHust | CocTaBisiTb XUMHYECKUE (POPMYJIbI COEAUHEHUI
B COOTBETCTBUUM CO CTENEHbIO OKHUCJICHUS
XUMHUYECKUX 3JIEMEHTOB, UCXO/sl U3 BaJIEHTHOCTHU
U DJIEKTPOOTPULIATEIBHOCTH

OO0111e KOMITETEHIINHU OK 01




Bri0epure oaMH NpaBUIbLHBIH OTBET:

1. Atombl C 1 S1 UMEIOT OIMHAKOBOE YUCIIO:

A) HEHTPOHOB B sAJIpe

b) sHepreTuueckux ypoBHen

B) s1exkTpoHOB Ha BHEITHEM SHEPIEeTUYECKOM YPOBHE

I') anexkTpoHOB

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

A) ycunuBaroTcs

b) ocnaGesarot

B) He mensitoTcs

I') u3MeHsItoTCS MepUOINIECKU

3. K s-ajiemMmeHTamM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

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

A) noHHOM

b) koBasieHTHOM MOJsIpHOU

B) xoBasieHTHOW HEMOJISPHOM

I') metannuueckoi

5. {KONMMYECTBO OJIEKTPOHOB B AaTOME; KOJMYECTBO HHEPreTUYECKUX
YPOBHEH; KOJUYECTBO HJIEKTPOHOB Ha MOCIEIHEM 3HEPreTUYECKOM YPOBHE;
KOJIMYECTBO MIPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoa

b) HoMepy rpyniib

B) nopsiakoBomy HOMEPY

6.{xnopuay 6apus, aiMazy, aMMHAKy, CEPHOUM KUCIIOTE } COOTBETCTBYET

A) MOHHAsA XUMHYECKas CBS3b

b) koBaneHTHas nonsipHas XUMHUYECKas CBS3b

B) koBaneHTHas HeMoOJIApHAsE XUMHUYECKasl CBS3b

7. {cBsi3b, 00pa3oBaHHAS 32 CYET 0OPa30BaHUS OOUTUX IEKTPOHHBIX TMap;
CBsI3b, O0Opa30BaHHAas 3a cueT 0000IIECTBICHUS BAIGHTHBIX AJIEKTPOHOB; CBSI3b,
o0pa3oBaHHAas 3a CUET AIEKTPOCTATUUECKUX CUJT IPUTSIKEHUS } HAa3bIBACTCA

A) noHHom

b) metannuyeckoii

B) koBanenTHoi



8. {B mopsiKe BO3pacTaHUsI METAIUTMUECKUX CBOWCTB; B IOPSAIKE yOBIBAHHS
paanyca aTOMOB; B TIOPSIIKE BO3pACTaHUs KUCIOTHBIX CBOWCTB JIETYUHUX
BOJIOPOAHBIX COSAMHEHUH } 3JIEMEHTHI PACIIOJIOKEHBI B PSIY

A)K, Ca, Sc

b) Al, Mg, Na

B)F, ClL I

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

A) obmias hopmyiia aeTydero BoAopoaHoro coenqunenus RH4

b) He 00pa3yoT eTydnx BOJOPOIHBIX COCTUHEHUHA

B) 1o 3aBepieHnst YHEPTETHUECKOTO YPOBHS HE XBaTaeT TPEX IIEKTPOHOB

10. Cpenu BemiecTs, yKa3aHHbIX B psiay {NH3, 02, HCI, SO2; CaO, HNO3, CI2,

CO2; H2S04, HI, CuCI2, CH4, NH3} KOJTM4eCTBO COEIMHEHUI ¢ KOBaJICHTHOU
MOJIIPHOM CBSI3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

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

A) KOBaJICHTHAs MOJSIpHAst U HOHHAs

b) koBanieHTHas MoJsipHAasl U KOBAJIEHTHAsI HEMOJISIpHAs

B) koBaneHTHas HEMOJIIPHAS U MOHHAs

Kak BUAHO W3 MpUBENEHHOTO MpUMepa, Kaxaoe (aceTHoe 3agaHue MOXKET
ObITh TPE0oOpa30BaHO B HECKOJBKO PA3JIMYHBIX BAaPUAHTOB OJHOTO 3aJaHUsA
TECTOBOM cucTeMbl. [Ipu oOpraHuzanuu aBTOMAaTU3UPOBAHHOIO TEKYIIETO
KOHTPOJISL TOSBISIETCS BO3MOXXHOCTh TEHEpaluu OONBIIOTO  KOJIWYECTBA
BapUAHTOB TeCTa, MPU OTOM 3aJaHusl, TodydyeHHble u3 (¢dacera, OyayT
MapajiyIeIbHbI [0 COACPKAHUIO U TPYIHOCTH.

2.1.2. lIpakTHYecKHe 3aJaHUA U 3a1a4H

[IpakTrueckue 3amaHusg W 3a7a4d, 4YacTO HCIHOJIb3YyEMbIE B KauyeCTBE
JUAJTAKTUYECKUX CPEJICTB B E€CTECTBEHHOHAYYHBIX JUCUUIUIMHAX, TAKXKE MOTYT
ObITh (paceTHhIMU. BO3MOXXHO TpUMEHEHWE 3a7a4 C BapHMaHTaMH OTBETA IS
yI00CTBa OpraHU3aINA aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3a1aHus U 3a]1a44 IPEACTABIEHBI B pa3aeiax:

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

2. XuMHu4YecKue peakuuu

2.1. 3agaum Ha COCTaBIICHUE YPABHEHUN PEaKUUi: COEAUHEHUS, 3aMELICHHUS,
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pa3ioKeHHus, OOMEHa M pPEeaKUUd C Yy4acTHEM KOMIUIEKCHBIX COEAMHEHHH (Ha
IpUMEPEe TUAPOKCOKOMIUIEKCOB  alIOMUHUSI W IMHKA); OKUCIUTEIBHO-
BOCCTAHOBHUTENIBHBIX PEAKUUAd C HUCIOJBb30BAHUEM METOAA AJIEKTPOHHOTO
OajlaHca; ¢  yyacTHeM  KOMIUIEKCHBIX  COEAMHEHMM  (Ha  mpuMmepe
TUIPOKCOKOMIUIEKCOB LIMHKA U AJTFOMUHMS).

2.2. 3aja4n Ha pacyeT KOJIUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIINU
COCIMHEHHS; MAacCOBOM WM OOBEMHOM JIONM BBIXOJA NPOJYKTa pPEaKIUU
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOT0; OOBEMHBIX OTHOIIEHHH Ta30B;
KOJTMYECTBEHHBIX XapaKTEPUCTHUK HUCXOJHBIX BEIIECTB M MPOAYKTOB pEaKIUU;
Macchl (00bEM, KOJMYECTBO BEUIECTBA) MPOAYKTa PEAKIHUH, €CIU OJHO W3
BEUIECTB JaHO B BHJAE pacTBOpa C OMNpPEAENIEHHON MaccoBO Joiiei
PacTBOPEHHOI'O BEIIECTBA.

2.3. 3amaHus HAa COCTAaBJICHHUE MOJIEKYJSIDHBIX M HWOHHBIX pPEakLHil C
y4yacTHEM OKCHUJIOB, KUCJIOT, OCHOBAHMM U COJIEM, MOHHBIX PEAKIUil TUIpOIu3a
coJied, yCTaHOBJICHUE N3MEHEHUS KUCIIOTHOCTH CPEIbI.

3. CTpoeHue U CBOMCTBAa HEOPrAaHNYECKMX BeleCTB

3.1 3amaum Ha pacyeT MaccOBOM J0JM (MAacchl) XMMHUYECKOTO 3JIeMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

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

3.3. IlpakTnueckue 3aJaHHsl Ha OIpPEIAECICHUE XUMHYECKONM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BHJA XMMHYECKOM CBSI3M U THUIA KPUCTAJUIMYECKOUN
PELIETKH.

3.4. 3a1aHus Ha COCTABJICHUE YPABHEHUM XMUMHUYECKUX PEAKIIUM C y4acTUEM
IPOCTHIX U CJI0KHBIX HEOPTAHUYECKUX BEIIECTB: OKCUAOB METAJUIOB, HEMETAJIJIOB
¥ aM(OTEPHBIX PJIEMEHTOB; HEOPTAHUUYECKUX KUCIIOT, OCHOBAaHUN M aM(POTEepHBIX
TUAPOKCUAOB, HEOPTraHUYECKUX COJIeH, XapaKTepU3YIOIIMX WX CBOWCTBA H
CIIOCOOBI MOTYYEHUS.

4. CTpoeHue 1 CBOMCTBA OPraHUYeCKHUX BelIeCTB

4.1. 3amaHusi Ha COCTaBJICHME HA3BaHUN OPraHUYECKUX COCAUHEHHUH II0
TPUBHUAIBHOU WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKJIATYPE;

4.2. 3agaHus Ha COCTAaBJICHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyIT OpraHUYeCKUX BEIIECTB OTICITBHBIX KJIACCOB.

4.3. 3amaum Ha oOmpeleNeHUE MpocTeimer (opMylbl OpraHUYecKOu
MOJIEKYJIbI, UCXOIS1 U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3apaHus Ha COCTABJIIEHUE YPABHCHUN XMMUYECKUX PEAKIUHN C y4aCTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUSI.

4.6. 3amaHuss Ha COCTAaBIICHUE YPABHCHHN XHMHUYECKUX PEAKIUH,

WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOKMCTBA C YYETOM MEXAHU3MOB MNPOTEKAHUSA
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JAHHBIX PEaKIUid W TEHETHYECKOM CBS3W OPraHMYECKMX BEHIECTB Pa3HBIX
KJIACCOB.

4.7. PacueTHble 3aa4M 110 YPaBHEHUAM PEAKIMN C Y4aCTUEM OPTraHUYECKUX
BEILIECTB.

5. KuHeTn4yeckue ¥ TePMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS
XUMHUYECKUX peakuui

5.1 IlpakTrueckue 3aaHus Ha OLIEHKY U3MEHEHHsS CKOPOCTU XUMUYECKOU
pEaKIMy U HaIPaBJIEHUsS CMELICHUS PAaBHOBECHS C UCIIOJIb30BAHUEM IPUHLIUIA
Jle-IllaTense.

5.2 3amaum Ha pacyeTbl TEIUIOBBIX 3(P(HEKTOB XMMHYECKUX pEeaKIuil u
omnpejieieHre  Tuma  peakuuu (Mo TemioBoMy  3ddexTy: 3K30- WU
SHAOTEPMUYECKUE).

6. IlucnepcHbie CUCTEMBI

6.1. 3ajauu Ha TPUTOTOBJICHUE PACTBOPOB.

7. KadecTBeHHble peakuuu OOHAPY/KEHUSI OpPraHMYeCKHX H
HEOPraHMYeCKUX BellecTB

7.1. IlpakTMyeckue 3alaHUsl HAa COCTABJICHHWE YpPAaBHEHUW pEaKLH
oOHapyxeHus KaTuoHOB [-VI rpynm u aHMOHOB, B T.4. B MOJICKYJISIPHOW U
MOHHOU opmax.

7.2. llpakThyeckue 3aJaHus Ha COCTaBJICHHE Ka4eCTBEHHBIX pEaKLUi
OoOHapy’KEeHUS OPTraHUYECKUX COCTMHEHHM.

9.1. UccaenoBaHue 1 XUMHUYECKH aHAIN3 00beKTOB Onochepbl

1. TunoBble pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

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

3. 3aganue «XHMMHYECKMH COCTaB BOJIbBI, THUI BOJBI H CIIOCOOBI €€
MIPUMEHEHUS» (C UCTI0JIb30BAHHEM HOPMATUBHBIX TOKYMEHTOB).

4. 3ananne «B3auMoCBs3b COCTaBa MOYBBI, TUI TOYBBI M €€ HA3HAUYCHUS».

9.2. UcciienoBanne 1 XUMMUYECKHH aHAIN3 00bEKTOB TexXHOcepbl

1. TunoBble pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3agayM HAa BBIYUCIEHUE CPEIHETO 3HAYEHUS] SKCIEPUMEHTAIbHBIX
JAHHBIX, ITOIPEIIHOCTH.

3. 3agauM Ha OMNpElENIeHHEe METaJUIOB, HEOPraHWYeCKUX AaHUOHOB H
OpPraHWYECKUX BEIIECTB B TEXHUYECKOM BOJIE PA3HOTO HA3HAYCHMS.

4. 3agaare « XMMHYECKUHM COCTAB TEXHUYECKOM BOJBI, THUIT BOJABI U CIIOCOOEI
€€ MPUMEHEHUS» (C UCTIOIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumeps! 32724 MO pa3HbIM TeMaM TUCHUILTHHBI

I. C BapnanTamMu 0TBETOB
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1. B peakmuto, TepMoXuMu4ecKkoe ypaBHeHue koropoit S + Oz = SO, + 297
k[, BcTynuna cepa maccoi 1 r. KosnuecTBo TemnoTsl, BbIAEAUBLIEECS IPU
ATOM, PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxuTe COJb, BOJHBIN pACTBOP KOTOPOW UMEET ILIEIOYHYIO CPENY

A) cynbdar kanus

b) xnopun amomuHus

B) kapOonat kanus

3. Onpenenure Ha3BaHWE BEIIECTBA, IJaBHAsl IIEMb KOTOPOTO COCTOUT U3
YEThIPEX aTOMOB YTJIEPOJIa, COACPKUT KaPOOKCUIILHYIO TPYIIY U OJIHY JIBOMHYIO
CBSI3b, & TAKXKE PaJIUKaIbl METHII U OTUJL.

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

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

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

daceTHbIE 32124

4. CoctaBbTe XuMUUYecKre GOPMYIIbl IByXaTOMHBIX COSAMHEHUM: {CUIIUIINT
Kanmblust, Tuapun Oapus, cynabdua sxemesa (III), okcum azora (II), oxcupg
amomunus, xjaopun xenesa (I1), aurpuyn Oapusi, okcun prytH (1), okcus cypbMbl
(V); oxkcun menu (1), xmopun prytu (I1), HUTpU Kanus, CHIIMIUA Mardus, THAPU]T
amroMunus, cynbdun ceunma (I1), 6pomun nmnaka, oxcun yriaepoaa (II), okcun
xsiopa (V);autpua Hatpus, nonun meau (1), okcun xpoma (II), okenn azora (V),
rugpun Hatpusa, xiuopuna xpoma (III), oxcua kamusa, okcua wmbimbsaka (I10),
Cynb(uI ITUHKA } .

5. Ilpu B3aumopeiicteum {40; 20; 35} r cmecu {cepebpa W IIMHKA; [TUHKA H
MEJIM; MEIU U JKeJie3a} C CONSTHOM KHUCIIOTOM BhIACIMIOCH {6,72; 2,24; 5,6} 11 raza
(1.y.). Onpeaenute MaccoByt0 1010 (B %) {IIMHKA; ME/IH; KeJie3a} B CMECH.

6.YpaBHSITE OKMCIUTEIbHO-BOCCTAHOBUTEIILHYIO PEAKIIUIO

{MﬂOz + H,SO4 = MnSO4 + O, + H,0;

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

KCIO; + S = KCI + SO3} mMeTomoM aJIeKTpOHHOTO OajlaHCa; OINpEaeTUTe
OKHCITUTENb U BOCCTAHOBUTEb.

7. Omnpenenute MOJEKYIAPHYIO (GOPMYITy YIJIEBOJOPOIA, COACPIKAIIETO
{80%; 85,7%; 75%} yranepona. OTHOCUTENbHAs MUIOTHOCTH MAapOB BEIIECTBA IO
{Bomopony; Bo3ayXy; Kuciopoay} paBsaa {15; 1,931; 0,5}.

A) CsHs

Bb) CaHe

B) CH4
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BonpocurejabHbie (pOpMYJIUPOBKU:

8. Kakasa macca ykCycHOM KUCIOTBHI OTpeOyeTcs sl CUHTE3a ATHIIaleTaTa
maccoir 140,8 r. Beixon sdupa npumute paBHbiIM 80% OT TeopeTHUECKHU
BO3MOJKHOTO.

9. Kakum peakTMBOM MOXHO OTJIMYUTH TIUILIEPUH OT IIHOKO3b1? COCTaBbTE
ypaBHEHUE KA4Y€CTBEHHOW peakiMH JJii OOHApYyKEHUSI MHOTOAQTOMHBIX CIUPTOB
Ha NpUMepe TrIULepUHa.

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

3agauu, Kak W Jpyrue AUJAKTUYECKUE 3aJaHUsi, MOTYT BBINOJHSATH
oOy4Jamllyl0 M KOHTPOJHUpYIOLyl0 (GyHKUMU. PemieHwe 3amad  MOXKET
OCYILIECTBIIATHCA Ha PA3JIMUYHBIX TUMAX U dTarax 3aHATHH.

2.1.3. IIpaKkTUKO-OPMEHTUPOBAHHbIE 32/IAHMS

[IpakTUKO-OpUEHTUPOBAHHBIE 3adaHusl (KaK TEOpPEeTHYECKue, TaKk U
pacyeTHbIC), HAMpaBJICHbI HAa pa3BUTHUE PE3yJbTaTOB OOYYCHHUS OCHOBHOTO
monynst (pasgenbl:«OCHOBBI CTpOEHHUs BemecTBa», «CTpoeHHME U CBOMCTBa
HEOpraHWYEeCKUX /  OpraHUYECKUX  BEIIECTBY, «Kunetnueckue
TEPMOJANHAMUYECKUE 3aKOHOMEPHOCTU MPOTEKaHUA XHUMHUYECKUX pPEaKLIUii»,
«/lucniepcHbple CUCTEMBI») M BBISIBIEHHE XHMHUUYECKOW CYIIHOCTH OOBEKTOB
OPUPOJBI, MPOU3BOACTBA M OBITa, C KOTOPHIMU YEJIOBEK B3aHMMOJICUCTBYET B
nporecce MPaKTUYECKOM NesITeNTbHOCTH (MPUKIIATHON MOIYJIb).

[IpakTUKO-OpHUEHTUPOBAHHbBIE  3aJaHUA  MOXHO  ONpPEAENIUTh  Kak
NeJJarorTHYecKu repepadoTaHHbIM (pparMeHT MpodeCcCHOHATBLHON AEeSATEILHOCTH
cnermanucta. OHU pa3pabaTbIBalOTCS ISl TMPOBEPKHM 3HAHUW W YMEHUH
oOy4Jaromuxcs JNeUCTBOBATh B MPAKTHUECKUX, HETUIHYHBIX, SKCTPEMAJIbHBIX U
apyrux curyauusx. llpy uW3ydyeHUM [UCUMIUIMHBI «XHMHS» TPAKTUKO-
OpUEHTUPOBAHHBIC 3aJaHHsI TPUMEHSIIOTCS JUIS  aKTUBU3AIMH  Y4eOHO-
MO3HABATEILHON JEATETbHOCTH OOYYAIONIMXCA TYyTeM «IOTPYKEHUS» HUX B
MpoOJIeMbl XMUMHYECKUX HCCIIEIOBAaHHWM, BO3HUKABIINX B HCTOPUU Pa3BUTHUSA
HayKH, WM UMEIIINX NPAKTUYECKOE 3HAUCHUE JJIS1 YETIOBEKA.

[IpuBenem mnpumepsl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO pazaenam
«CTpoeHHe M CBOMCTBAa HEOpPraHMYECKUX BemecTB», «CTpoeHHWe U CBOWCTBA
OPraHUYEeCKUX BELIECTBY.

1. KapOokcurepanus

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

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

OO01Me KOMITETEHIINHU

OK 01, OK 02

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

LENIX HUCIOJB3YIOT razoo0pasHoe BemecTtBo. Ilo 310l nmpuumHe non0OHYIO

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

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

IloBbIICHME COACpIKAaHUA OTOTO0 Ta3a B KpPOBH TOBOPHUT O HEKAYEeCTBCHHOU

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

HPIIIIGBOﬁ IMPOMBIIIJICHHOCTH JIdI XpAaHCHHA MW IICPCBO3KH IIPOAYKTOB: pLI6BI,

MsIca, MOPOYKEHOTO.
3aganue

Bri0epuTte o1MH NpaBUJIbLHBIH OTBET:

1. O xakoM BeniecTBe UAET peub?

A) yrJIeKUCHBIN Ta3

b) xkucnopon
B) ammuax

2. Kakumn XuMUYECKUMU CBOMCTBAMHU 00JIaJaeT 3TO BEIIECTBO?

A) KUCTTOTHBIMHU
b) ocHOBHBIMHU
B) amdoTepubiMu

3. C yeM MOKET BCTYIaTh BO B3aUMOACHCTBHUE?

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

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

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

4. C mOMOIIBI0 KAKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOi1 BOsBI

B) u3BecTkoBO# BOJIBI

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

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

2. IloBapeHnHas1 coib

HaszBanue teMbl

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

OO0mmue KOMIIETSHITUN OK 01, OK 02

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

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

3anaHue: cocTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeAKIMM.

3. AueruiieH

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

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

OO1me KOMIIETEHITUN OK 01, OK 02

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

3aganue

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

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

4. Boruuciaute 00bEM arleTUiIeHa MOJIYyYEHHOT0 U3 KapOu/ia Kaablus Maccon
128 1, copgepxamero 5% npumecei, eCiau BbIXO aneTuiieHa coctabisieT 80% ot
TEOPETUYECKU BO3ZMOKHOTO.

4. MoJ104HASI KHCJI0TA

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

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

OO1me KOMIETECHIIUH OK 01, OK 02

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

3ananue

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

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

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

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

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

2.1.4. 3ananus JadopaTopHbIX padoT

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

Pa3nen

JlabopaTopHas padora

Paznen 2. Xumunueckue
peakiu

JlaGoparopHasi padora 1. «Peakuun
TUAPOTIU3A

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTraHUYECKUX
BEILIECTB

JlaGopaTropuasi padora 2. «CBoiicTBa
METaJJIOB U HEMETAIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

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

Paznen 5. Kunetnueckue u
TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIINI

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

Paznen 6. lucniepcHblie
CUCTEMBI

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

Paznen 7. KauecTBeHHEIE
peakuuu 0OHapyKEHUS
OPTraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB

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

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

Paznen 9.1. UccnenoBanue u
XUMHYECKHI aHaJin3 00bEKTOB
ouocdepsr

JlaGopaTtopHasi pa6ora 9. «OCHOBBI
71a00paTOPHOM MPAKTUKI
JlaGoparopHasi padora 10(na Bb100p)
«O4uCcTKa BOJBI OT 3arPSI3HEHUI
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«Onpenenenre pH Boibl 1 €€ KUCIOTHOCTI
«OmnpeneneHne KeCTKOCTH BOJbI U CIIOCOObI
€€ YCTPAHECHUS»

JlaGoparopHasi pabora 11(na BbIOOp)
«OOHapy»KeHUe HUTPATOB B IPOJIYKTAX
MIUTaHUS

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

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

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

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

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

Oo6opynoBanue 1abopaTopun U pado4uxX MecT JJadopaTOpUU: MEH3YPKH,
MUTICTKU-KATICIbHAUIIBI, TEPMOMETPBI, MHKPOCKOII, JIYIbI, TPEIMETHBIE U
MOKPOBHBIC CTEKJIA, IUIAHIIETHl IS KamelbHBIX peakmuii, (uIbTpOBaIbHAS
Oymara, TIpOMBIBAJIKH, CTEKJISTHHBIE TIPOOUPKHU, PE3NHOBBIC MPOOKHU, (HOHAPHKH,
HAa0Op pEaKTUBOB, CTCKJISHHBIC NAJOYKH, INTATUBBI IS MPOOUPOK;MEPHBIC
[IUIMHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JACIUTEIbHBIC MITHHIApUIecKre (50—
100 wut), cTynku ¢ nectukoMm, ¢apdopoBble YallKh, MUHLETHI, (UIBTPHI
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OyMakHble, BaTa, MapJis, 4YacOBbIE CTEKJA, AJIEKTPOIUIUTKH, JaOOpaTOpPHBIE
IITaTUBBI, CIIUPTOBBIE TOPEIKH, CIUYKH, NMPUOOP IS MOJYyYEeHHs Ta30B (WU
nmpoOupka ¢ ra300TBOJAHON TpyOKOM), mepiKaTelu A NPOOUPOK, CKISHKU st
XpaHEHHUs PEaKTUBOB, pa3aTOYHbIE JIOTKU; XuMuyeckue ctakansl (50, 100 u 200
MJ1);INATEIN; TUHUETHI; TUTEIbHbIE IIUIIbI; CEKyHAOMEPHI (TaliMepbl), MEPHbBIE
npobupku (Ha 10—20 M) u MepHbIe k00561 (25, 50, 100 u 200 mu), BoasHas 6aHs
(WM TepMOCTaT), CTEKJISIHHBIC MAJIOYKHA; KOHMYECKUE KOJIOBI Jj1st TuTpoBaHus (50
u 100 Mmi); MHAMKATOpHBIE MOJOCKH i omnpenenenus pH u cranmaptHas
UHAMKATOpHAs IIKala, YHUBEPCANbHbIM MHAUKaTOp; nunetku Ha 1, 10, 50 mn
(wmm po3zatopel Ha 1, 5 u 10 wmu), OrOpeTKH aJjisi TUTPOBAHMS, MEIUIIMHCKUE
mmpuubl Ha 100—-150 M1, mabopatopHble W/ Uiu aHATUTHYECKHE Beckl, pH-MeTphl,
CYIIWJIBbHBIN 1IKad, U ap. TabopaTopHOE 000PYI0BAHHUE.

[IpuBenem mnpumepsl Ja00OpPaTOPHBIX paboT Mo pazaeny 2 «XUMHUYECKue
peakuun» u pazaeny 4 «CTpoeHre U CBOMCTBA OPraHUYECKUX BEIIECTBY.

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

HasBanue Tembl Tema 2.2. «DneKTpOIUTHYCCKAS TUCCOIUAIINS U
WOHHBIA OOMEHY

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

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocsl 1151 A0MycKa K J1adopaTopHoii padoTte

a) cpopMyIUpyHTe 11eNb MIIaHUPYEMOTO IKCIIEPUMEHTA;

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

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

') 00BSICHUTE, KaK COCTABIISIETCS] YpaBHEHUE THAPOIIH3A;

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

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

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

2. IlpoBeneHne ONbITOB

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

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocs! u 3a1aHus

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

1. 1aTh 0OBsiICHEHNE TTPOBEIEHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHUS PEAKIIU,
POTEKAIOIINX B MPOOUPKE B
MOJIEKYJISIPHOM Y MIOHHOM BHUJaX.

AJITOPUTM NIPOBeAeHUsT OnbITa Ne 2

Bonpocsbl u 3a1aHus

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

1.1. Hanmute B mpobupky 1-2 mu
pacTBopa KapOOHaTa HATPHSI.

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

1.4. 1o6aBuTH K pacTBOpy KapOoHaTa

1.Kakoi nHAMKATOp Jy4llle
UCII0JIb30BATh AJISI ONPEIETICHUS CPEJIbI
pactBopa?

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

AJITOPUTM NpoBeieHus onbIiTa Ne 3

Bonpocs! u 3a1aHus

3ananue Ne 3. [Ipo6yieMHBII OIIBIT.
1.1. B ogHy poGupKy ¢ pacTBOpOM
cynbdata meau (1) mpunute pacTBop
TUAPOKCHUAA HATPHUSL.

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

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

1.5. Onpenenuth, OTKyAa MOXKET
BBIIEIISITHCS OTOT raz?

1.6. IIpoBepuTh KaUeCTBEHHBIN
COCTaB ra3a ropsilen JIy4uHKOM.

1.7. OOBACHUTH IPOUCXOASAIIECE
SIBJICHUE.

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

AJITOPUTM NpoBeAeHUs onbiTa Ne 4

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

3. OTBETUTH HA BOIMIPOCHI.

JIns1 yero B MEAUIIMHCKOW IPAKTUKE
UCIIOJIB3YIOT PacTBOP MUTHEBOM COMBI
JUIS1 TIOJIOCKAHUS TPY BOCTIAJIUTENIBHBIX
3a0oneBanusx ropaa? Kakosa poib
ruapoausa B npupoae? [louemy pactsop
MbLIa IIEHUTCA B Boje?

3. O6paboTKka pe3yabTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IIOJYYEHHBIX pPE3yJbTaTOB THUIIAM
ruaposnsa. Caenarb COOTBETCTBYIOIINE BBIBOJIBI.

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

Paznen 4. CrtpoeHue M CBOIiCTBA OPraHUYeCKMX  BellECTB.
JlaGoparopHuasi padora 3. «IlosrydyeHue dTH/IeHA U N3yU€HHE €ro CBOMCTB)

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

XUMHYECKUX CBONCTB OPraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO01me KOMITETEHIIN OK 01, OK 02

1. Bonipocwhl 111 AomycKa K JijabopaTtopHoii padore

a) cpopMyIUpyHTe e MIAaHUPYEMOTO IKCIIEPUMEHTA;

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

B) OOBSCHUTE, KaKUMU XUMHUYECKHUMH CBOMCTBaAMHU 0O0JaJalOT BEIIECTBA
JAHHOTO KJlacca, KaKUe KayeCTBEHHBbIE pEAKUUHU JJsi UX OOHApYyIKEHUs
UCIIOIb3YIOTCS;

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

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

€) MepEeYUCIUTE OCHOBHBIE ACIEKThI COONIOJEHUS TEXHUKH O0€30MacHOCTH
npu pabore c¢ JIBXX (3TunoBBIl cOHMpT), arpecCMBHBIMH peareHTamu
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(KOHIIEHTPUPOBAHHASI ~ CE€pHAasi  KUCJOTa), HarpeBaTeJdbHBIMU  NpuUOOpamMu
(ciupTOBKA).
2. IIpoBeneHue ONbITOB
Ob6opynoBanue u nocyaa PeakTuBbl
1. CrexnsiHHBIE TPOOUPKH 1. Konuentpuposauusiii pactBop H2SO4

2. lllratuB nus mpoOUpok 2.

OTUIIOBBIN CIIUPT

3. CnuproBKa

3. PactBop KMnO4

4. Couyku

4. bpomHas Boja

5. Tlecok

AJITOPUTM NpoBeieHHs onbiTa Ne 1

Bonpocsl u 3aganus

1. Tlony4nuTh 3THIIEH AETUIPATALUEN STHIIOBOTO
crupTa, 0OHAPYXUTh €T0, U3yUYUTh €r0 CBOWCTBRA.
1.1. B npo6upky HaIuTh 2—3 MJI STUIIOBOTO CITHPTA
U OCTOPOXKHO 100aBUTH 6—9 Mt
KOHLICHTPHUPOBAHHOM CEPHOU KUCIIOTHI. 3aTEM
BCBINIATh HEMHOT'O MTPOKAJIEHHOI'O MecKa (IECOK WIH
MEJIKHAE KYCOYKH MeM3bl BBOJST JJI TOTO, YTOOBI
MPEAOTBPATUTH TOJUKH KUAKOCTU MPU KUIICHUH ).
3aKpeITh TPOOUPKY MPOOKOH ¢ Ta300TBOIHOM
TpyOKO#, 3aKpENUTh €€ B MITATHBE U OCTOPOKHO
HarpeTh coepxumMoe mpooupku (puc.l)

Br,  KMnO,

1. Yro npoucxoaut B
npobupke? Uto
HaOroaere?

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

3. Kak meHsieTcst okpacka
pactBopoB? [Touemy?

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

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

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

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

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

H,SO;

3. O0paboTKa pe3yJbTATOB ONBITOB

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

2. ChopmynupoBaTh BHIBOJ O (PH3UKO-XUMUYECKUX CBOMCTBAX ITUJICHA.

3. ChopmynupoBaTh BBIBOJ O CIIOCO0AX OOHAPYKECHHS dTUIICHA.

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

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

2.2.1. KonTpoabHbIe paboThI 10 pa3aeaam

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

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

KontponbHas paboTa coIepKUT YEThIpe BUA 3aIaHUI:

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

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

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

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

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

KonTtponpsHas paboTta conepKuT Tpu BUA 33 JaHUM:

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

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

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

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

KontponbHas paboTa COCTOUT U3 MSATU BUAOB 3aJIaHHI:

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

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

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

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

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

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

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

KoHTponbpHas paboTa COCTOUT U3 TPEX BHUJIOB 3a1aHHI:

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

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

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

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

KonTtponbHas paboTa COCTOUT U3 ABYX YaCTEH:

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

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

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

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

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

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

— XapakTepU30BaTh CTPOEHUE M XUMHUYECKUE CBOMCTBA M3YyYEHHBIX

OpPraHUYECKUX COCIMHECHUN;
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— 00BACHATH 3aBUCUMOCTb CBOWCTB OPraHMYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHUS;

— MPOBOJIUTH BBIYMCIICHUS IO XUMUYECKUM (HOpMYJIaM U YPaBHCHUSIM.

Tematrueckuil KOHTPOJb OCYIIECTBIsICTCS METOI0M TecThupoBanus (I) mmm
B (hopMe NMUCBMEHHOIN padOThl, BKIOYAIOUIEH MPAaKTUYECKHUE 3aJlaHus U 3aJauu
().

IIpuBeaeM npuMep KOHTPOJIbHOH PpadoThl B OpMe TECTOBBIX 3alaHMM
(.

1.BemecTBo, cocTaB KOTOPOro BbIpaK€H MoJieKyssipHod ¢opmynon CsHg,
OTHOCHUTCS K KJIacCy:

1) apenb1

2) ajKaHbl

3) anKeHsbI

4) anKuHBI

2.Ha3panwue BemiectBa, popmyia koroporo: CHs-CH(CHs)-CH2-CH,-OH

1) 6yranosn-2

2) neHTaHoJ-2

3) 2-meTrnOyTaHoI-4

4) 3-metunoyTanon-1

3.BemectBo, numeromee ¢popmyny CHo,=CH; HaszpiBaeTcs:

1) Tonyon

2) 3TUJIEH

3) rauuepuH

4) mpomnaHo

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

1) CoHsOH

2) (CHz)2NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jlns ankaHOB XapaKTepHa peaKuus:

1) npucoenuuenus Hp

2) XJIOpUPOBAHHUSI HA CBETY

3) obecuBeunBanms pactBopa KMnO4

4) nonuMepuzanuu

6. MetaHon pearupyer c:

1) Hatpuem

2) Bogoit

3) BojmopoaoM

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

1) AgNOs3

2) NaCl

3) N&2C03

4) H,0O

8. BepHbl 11 yTBEpKACHUS:

A. AMMHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSBIISIIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TONBKO A

2) BepHO TONBKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEPHO HU OJTHO U3 YTBEPKICHUIM

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

1) peakiueit 3aMelIeHus, MPOTEKAIOIEH MO paJuKaIbHOMY MEXaHU3MY

2) peakuueil MpUCOEIUHEHUS, MPOTEKAIOIIEH 110 PaIMKAIIbBHOMY MEXaHU3MY

3) peakiueit 3aMeIeHus, MPOTEKAIOIe 0 HOHHOMY MEXaHU3MY

4) peakuuei MPUCOECIUHEHUS, TPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

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

1) aTaHon

2) TIIIOKO3a

3) rauuepuH

4) xkpaxmai

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

HazBanue BeriectBa

A) CH3COOH

b) CHs-CH,-CHs3

B) CH,=CH-CH,-CH3

I') CHs-CH,-OH

Knacc oprannuecknx coeITMHEHHI

1) oqHOaTOMHBIE CIUPTHI

2) yrieBoabl

3) kapOOHOBBIE KMCIIOTHI

4) apoMaTUyeCKue yrieBo10POIbl

5) HenpeneapHbIE YIIIEBOIOPOIbI

6) npeneabHbIE YIIIEBOAOPOIbI

12. B cxeme npeBpaleHui

1500°C Cakt +Bn>
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CH4—> X1—> OeH30/1 — Xz

BemecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISFOTCS

1) anetunen

2) aTUNeH

3) 6pomOen30

4) xnopOeH301

5) dbenon

6) MUKJIOTeKCaH

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

1) CH3OH

2) C,HsOH

3) HCOOH

4) CsHsOH

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

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBeneMm mpumep 3aAaHuii AJIsi MUCbMEHHOW KOHTPOJIbHOI PadoThI
().

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

a) CszOH

6) (CHz):NH

B) CH3-CH(NH,)-COOH

r) CsHoN

I[) CH3CH2HC:O

e) CsHsCH,OH

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

a) METUJI0EH301

0) aHUITUH

B) 3-MeTUnOyTaHaib
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T') UKJIOT€KCEH

n) oyraauen-1,2

e) 2-meTwinponaHon-1

K) OyTuH-1

3) aMMHOYKCYCHasi KUCJIOTa

3. CocraBpTe YypaBHEHUS XUMHYECKMX PEAKIMH COIJIACHO CXEMeE

IIPEBPALLCHUN:
1500°C Caxkr +Br;
CHs— X1— Xo— X3

YKaXuTe TUI U MEXaHU3M PEaKIlK, HA30BUTE 00pPa30BABIINECS BEIIECTRA.

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

5. CKOJIBKO JUTPOB BOJOpoaa moTpedyercs s oOpazoanus 10,2 1
STUJIOBOTO CIUPTAa W3 AaleTAIBACTUAA, €CIW BbIXOJ MPOAYKTAa pPEaKIUU
coctasmsieT 80%?

2.2.2. Keiicbl

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

1. ToTemsneHnne kKiauMMara M BBICBOOOXKIIEHHWE Ta30BBIX THUAPATOB CO JHA
OK€aHa.

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

3. HoBble MaTepuanbl 1151 COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PAaCTUTEIbHBIX IPENApaToB.

5. XMMHUYECKHE JIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bogoponnast snepreTuka.

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

Keiic Nel. «XJ10p B :KM3HH YeJI0BEKa»

B Snonun oO0bennHeHHbIMU criiamMu HallmoHanbHOTO MHCTUTYTA 3I0POBBS
u [lpedekrypHoro ynmBepcurera CuA3yoKH OBLIO TIPOBEIECHO HCCIIECIOBaHUE.
VYueHble BBISICHUJIM, YTO €CTECTBEHHBIC OPraHUYECKUE BEIIECTBA BCTYNAIOT B
PEaAKINIO C XJIOPUPOBAHHOM BOAOW M3-TIOJT KpaHa, 00pa3ysl OMAaCHBIE COCTMHCHHS,
KOTOpPBIE MOTYT CIIY’KHTh MPUYMHOMN paka. Takue coeMHEHUsT Ha3bIBalOTCS MX,
TO ecTh «MyTareH ukc» unm «HemsBecTHbIN MyTaren».
3amaHus:
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1. Tlpennoxkute cmocoObl YMEHBIICHUS $JIOBUTOTO BIMSHUS XJIOpa B
MUTHEBOM BOJIE Ha OPTaHHU3M YEJIOBEKA.

2. Vcxoas u3 cBOeH )KM3HEHHOM NPAKTUKH, MPUOITU3UTEIBHO pacCUnTaNTE,
CKOJIbKO XJIOPUPOBAHHOM BOJIBI BBl HCIIOJB3YeTE€ B TEUEHHUE JIHS U JJISI KaKUX
uenen?

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

4. Kak BnusieT XJIOpUPOBAaHHAS BOJA HA YEJIOBEKA MTPU KYITaHUU ?

5. Haligute nomonHUTENbHYIO UWH(OpMaIMIO O 3amMeHe XJopa Ipu
00e33apakMBaHUU BO/IBI.

6. Hccnenyiite pasnuuyHble TOBapbl OBITOBOM XHMMHUHU B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOJAEPKAIIUX COCTUHEHU, YKaXXUTE Mephbl 0€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «BogopogoMo0uiun — mar B Oyayuiee»

Asromobunu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX AJIEMEHTaX
e3nat o jpoporam EBpomnel ¢ 2009 rona. B 2011 rony Honda npucoenunmiacey k
eBporieiickoMmy mapTHepcTBy skosiornuyHoi sHepruu (CleanEnergyPartnership),
[IOCJIE 4Yero BbIBEJAa Ha IMEpPBbIM IUIAaH MPOU3BOJCTBO 3KOJOTMYECKH YHUCTBIX
aBromooOmieil. A Ha Ilsrom MockoBckom MexayHapoaHoMm aBTocasione BA3
IpeJICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 0ajuioHaMu BOAOPO/IA U KUCIOPOa.

3amaHus:

l.Ilouemy  MHOrME  aBTOMOOWIbHBIE  KOMIIAHMM  pa3pabaThIBaIOT
aBTOMOOMIIH, paboTaroIKe Ha BOJOPOJTHOM TOTUIUBE ?

2.Kak BBIXJIONTHBIE Ta3bl aBTOMOOWJIEH, pabOTAIOMIUX HAa YIIEBOJOPOTHOM
TOIUIMBE, BIUAIOT HA 3I0POBHE YEIOBEKA?

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

4.Haiinure JOMOTHUTENBHYIO HHPOPMAIIUIO 00 UX YCTPONCTBE.

5.Ecnim B Bameil ceMbe WM Yy BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUNTANTE, CKOJIbKO MPHUOIU3UTEIHbHO JIUTPOB OCH3WMHA, Ta3a M KaKOW MapKu
UCIIOJIB3YETE €KEIHEBHO.

6.Kakue BemiecTBa U B KAKOM KOJIMYECTBE MOTYT HAXOAUTHCS B BBIXJIOMHBIX
ra3zax BallluX aBTOMOOUJEH?

2.2.3. YueOHO-HCC/Ie10BATEIbCKUN MPOEKT

VY4eOHOo-uCcCIe10BaTeNIbCKHM MPOEKT ABJISETCS OCHOBHBIM CIIOCOOOM OLEHKU
pe3ynbTaToB 00y4YeHUS, CPOPMUPOBAHHBIX Y OOYUAIOMMUXCA B XOAE OCBOCHUS
NPUKJIAAHOTO MOyl Xxumuu B pasaenax 9.1. m 9.2. HccnepoBanume u
XUMHUYECKHM aHamu3 00BeKTOB Omocdepsl/TexHochepbl (C ydeToM Oymyiien
poeCCUOHANILHON JIEATEIbHOCTH).
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[IpuBenem mnpumep MPOEKTHOTO 3ajJaHus, paboTa HaJa KOTOPHIM
HAYMHAETCS C Hauajla pasjielia, a JIeTAIbHOE BBIMIOJHEHUE 3aJlaHUM B TpyIIax u
opopmIIeHHE PE3YJIbTATOB MPOCKTHON JEATENbHOCTA TMPOU3ZBOJIUTCS B KOHIIE
M3YyYEeHUs pas3zena.

O6mass Tema mpoeKTa, MNpUBEACHHAs  HWXKE, B  JaJbHEUIIEeM
JEKOMIIO3UpyeTcsi 1Mo (paceTHOMY MPHUHIIUIY B 3aBUCUMOCTH OT TOJIy4aeMOM
oOydJaromumMucs: crienuanbHOCTH (Tpodeccun), a TakKe Kaxaas Tpymnna MOXKET
paccMoTpeTh Oojee yIrIyOJIeHHO OJWH U3 00s3aTENbHBIX COACPKATEIBHBIX
KOMITOHEHTOB (ITOJIT€M) MPOEKTA.

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

IIpo6nema wuccaegoBaHuMsi: ONpEACICHUE BO3MOXHOCTH  Pa30MBKU
[[BETHUKA B COOTBETCTBUU C JAU3AMHEPCKUM 3alPOCOM M HEOOXOJAMMOCTH
aJlanTaliyd TU3aiHEePCKOro0 MPOEKTa K MOYBCHHBIM U KIMMATUYECKUM YCJIOBHUSIM
HAa OCHOBAaHMHM WCCIIEOBAHUS XUMUUYECKOTO COCTaBa IOYB MPEIJI0KEHHOTO
ydacTKa.

Ilear mnpoekTa: oOmpeAciIWTh BIMSHUE XUMHYECKOTO COCTaBa IOYB Ha
IPEMJIOKEHHOM YYacTKE Ha AacCOPTUMEHT pAacTEeHUW, PEKOMEHJOBAaHHBIX K
MocaJike IJisl pean3alii BEIOPAaHHOTO AM3aHHEPCKOTO MPOEKTa.

3amayu npoekra:

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

2) ucclie1oBaTh MHCOJIALMIO OTBEIEHHOTO JJISl IIBETHUKA YYaCTKa;

3) mpemIoKUTh MEphl MO YIYYIIEHUIO KayecTBa IMOYBBI IIYTEM BHECEHUS
pa3sTUYHBIX YAOOpPeHH W J00aBOK Ha TMPEAIOKEHHOM Y4YacTKe B cllydae
HEOOXOIUMOCTH;

4) ompeAenuTh ACCOPTUMEHT PACTEHUN B COOTBETCTBUU C BBISIBICHHBIMU
0COOEHHOCTSIMH MCCIICTOBAHHOTO yYacTKa U TU3AHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCAIOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U MyOJIWYHO MPEACTABUTH MPE3ECHTAIMIO TI0 TEME IIPOEKTa B
KOMaHJIE.

Pe3yabTaThl 00yUeHUs:

— OIpeAensTh MEepeueHb HEOOXOIUMBIX HCCIECIOBAHUN XUMHUYECKOTO
cocTaBa IOYB M y4yacTKa JUISI COCTaBJICHUS WIM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTA IBETHUKA;

— ONUCHIBaTh 3aBUCUMOCTh AaCCOPTUMEHTAa pACTEHHU OT KadyecTBa
MPEJIOKEHHON MOYBHI AJ1s1 O0YCTPOMCTBA IIBETHUKA;
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— CIIOCOOHOCTH HMCIOJIb30BATh COBPEMEHHBIE CPEJICTBA TOKCKA, aHAIU3a U
UHTEpIpeTaluu  UHPopMauu, U  HUHPOPMALMOHHBIE  TEXHOJOTHH IS
BBITIOJTHEHUSI 33,124 podeccroHabHO aesrenbHocTr (OK-2);

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

Pe3yabTaT NpoeKkTHOI padoThl 00y4aKIIerocs:

— MakeT / BujeoMaTepuall / meyaTHele cpeactsa / 3D-Moaenu KOCMUYeCKOM
TEXHOJIOTHH; TPE3CHTAIUsl Pe3yJIbTaTOB HCCIEIOBaHUS Ha MPOGECCHOHATBHBIX
KOHKYpCax.

dopma npeAcTaBICHUS Pe3yJIbTATOB POCKTHOM padoThI:

— 3aluTa TPOEKTa C HUCMOJB30BAaHUEM CPEJCTB BHU3yalM3allud U
JIEMOHCTpaIuu npoaykra ( / Makera / Bumeomarepuania / medyatHoix cpeacts / 3D-
MoeNH (MPY HAJTUYUN ).

Bo3Mo:KkHbIE BADUAHTHI TEM MPOEKTOB:

1. HccnenoBanue cocTaBa MHUHEPAJIbHOW BOJbI M PEKOMEHIAIIMU TIO €e
UCITOJIb30BAHMUIO.

2. HccnenoBaHue pa3pyliaromiero JCWCTBUA MOPUPOJHOM BOABI Ha
CTPOUTEIIbHBIE MATEPUAIIBI.

3. CocraBneHue npoeKTa IBETHUKA/Oropo/ia/caia B 3aBUCUMOCTH OT COCTaBa
IPOAHAIIM3UPOBAHHBIX IIOYB B COOTBETCTBHM C JH3aHHEPCKHM 3alpOCOM
(MOHOXpOMHBIM  I[BETHHUK,  I[BETHUK  OJIHOJIETHUKOB, = MHOTOJIETHUKOB,
JNEKOPATUBHBIA OrOopoA U JIp.).

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

5. UccnenoBanue kayecTBa MUTHEBOU BOJBI.

6. HccrnenoBanue mpoO BOJOMPOBOAHONW BOABI HAa MPEAMET YCTPAHCHHS
AKECTKOCTH.

7. YcTpaHEeHHE KECTKOCTH BOJBI B CEIILCKOXO3SIMCTBEHHOM JIESTEIIbHOCTH.

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

9. Co3nlanuie N1eKOPAaTUBHOMN MITYKATYPKHU.

10. IIurMeHTBI B U3JEIIHUSAX U3 CTEKJIA.

11. HccrmemoBanue pa3pyliaromiero ACHUCTBUS BOJbl Ha CTPOUTEIbHBIE
MaTtepuarbl.

12. Onenka cocTositHus BO3ayXxa pabouel 30HBI CHElUanucTa (TeXHOJIOra,
CTpoUTENs M T.I., C YYETOM O0O0JacTH NpPOPECCUOHATBLHON NESITEIbHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMU
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2.3. OneHoyHble CpeACTBAa  NPOMEXKYTOYHOM  aTrecTalMu 1O
AUCHUITHHE «XUMUD»

[IpoMexyTouHas aTTecTals MO AUCHMUIUIMHE «XHMHS» MPOBOJUTCA B
dbopme rx3amena. Kaxaplii sx3aMeHallMOHHBIA OUJIET COCTOUT U3 TPEX 3aJIaHUil:
1) Teopernueckoe 3ajaHWe B BUAE BONPOCA U3 TEOPETHUYECKOTO COJIEPKAHUS
OCHOBHOT'O M MPHKIAJHOIO MOJIYJIEW; 2) MpaKkTU4YeCKOoe 3aJaHue (COCTaBIEHUE
YPAaBHEHHM XMMHYECKUX pPEAKUUid C y4YyaCTHEM HEOPraHWYeCKHX WIIU
OpraHUYeCKUX BEUIECTB, B T.4. LIETIOYEK NPEBPALECHUNA U KaU€CTBEHHbBIX PEAKIUN
O0OHapyKEHHUS; XUMHUUECKUX (POPMYJT HEOPraHMUYECKUX U OPraHUYECKUX BEUIECTB,
B T.4. CTPYKTYpHBIX; 3aJlaHhsd IO HOMEHKJIAaType HEOpraHM4ecKux U
OpraHMYeCKUX BEILECTB; OLEHKAa M3MEHEHUS CKOPOCTH XMMHUYECKOW peakiuuu U
HAIpaBJICHUs CMEUIEHUSI paBHOBECHS C HCIOJb30BaHMEM mnpuHuuna Jle-
[IlaTenbe; OLEHKAa XUMHUYECKOTO cocTaBa U OOOCHOBaHUE MPUMEHHUMOCTH
oObekTa OMo- winu TexHochepbl U T.m.); 3) pacueTHas 3agada (pacuersbl IO
YPaBHEHHIO XMMHUECKUX PEAKIIMi, pacyeT MacCOBOM JJ0JIM (MAcChl) XUMHUYECKOTO
aneMeHTa (COeNMHEHHs) B MOJeKysne (CMecH); ompeaeieHue MpocTenien
(GopMyJIbI OPraHMYECKOM MOJIEKYJIbI, UCXOMS W3 3JeMEHTHOro coctaBa (B %);
pacyeTbl TEIUIOBBIX 3(P(PEKTOB XUMHUYECKUX pEeaKIUi; pacueTbl 3aBUCHUMOCTHU
CKOPOCTH XUMHYECKOW PEAKIIMU OT KOHIICHTPAIIUU U TEMIIePaTyphl U T.11.).

[TpuBeaem npumep sK3aMEHAIMOHHOTO OuieTa.

3aganme 1.

Kakoii pacTBOp HCHONB3YIOT ISl KaYECTBEHHOWPEKIUU ONpPEICIICHUS
XJIOPUI0B, OpoMuI0B, HoauaoB? Hamwmmure ypaBHEHHS peakiuii 1 oOOCHYyHTe
OTBET.

3aganmue 2.

JlaHa cxema npeBpalieHui.

C,HsOH Al203, 400°_, x| KMnO4, H20, 0-20°_, xp HBr (m6). t_, X3 'y prpy —>
—>C2H4O

[IponumuTe Bce peakiuu U onpeaenuTs Bemectsa X1, X2, X3.

3aganmue 3.

Onpenenute MaccoOBBIE T0JIM XUMUYECKHUX IJIEMEHTOB B OKCHJE AJIFOMUHUS
Al;,O3 1 BbIpa3uTe UX B MPOIEHTAX.
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3aKJII0UYeHHe

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

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