MunucTepcTBO 00pa3oBaHus U Hayku YenstOMHCKOW 001acTu
@uinain ['ocy1apcTBEHHOrO OFOIKETHOTO 00Pa30BaTEIILHOIO YUPEKACHUS
«TpounKuil TEXHOJIOTUYECKUN TEXHUKYM» B €. OKTAOphCKOE

COI'/TIACOBAHO
PykoBogurens [IMK
/JIeicenko H.A. /

« » 20 r

KoMmmiaekr
OILIEHOYHBIX CPEJICTB MO0 YUYeOHOM TMCUMILINHE

00/1.07 Xumusn
(k00 u naumenosanue)

OcHoBHO# nipodeccroHanbHoN 06pa3zoBaTenbHoi nporpammsl (OITOIT)
ITo mpodeccun CITO

15.01.05 CBapuuk YHOH M YACTHYHO MEXaHH3HUPOBAHHON CBAPKM (HAIIABKH
(k00 u naumenosanue)

PazpaboTtuuk: JIsicenko H.A..,

I'BIIOY «Tpouikuii TEXHOJIOTUYECKHI
TEXHUKYM»

c. OxTs0pbckoe, 2023 .



COJIEP’)KAHUE

1. [TaciopT OLIEHOYHBIX CPECTB MO JUCUUTUIMHE « XUMHSD........ Error! Bookmark not defined.
2. O1IEHOYHBIE CPEJICTBA MO AUCITUTITIHE «XHMUSDY ...vvvvvvrreeeessassnsttsereeeeesssaassssssseeeeesssansnsnnseeeeens 7
2.1. OueHoYHBIE CPEACTBA TEKYIIETO KOHTPOJIS MO TACHUTUTAHE «CXHUMUSD ..vvvvvvrieeeeessiiiinneeeeenss 7
2.1.1. CucTeMBI 3aJAHUN B TECTOBOM (POPME ....veevvvieiniiieeitieeiteeesstreesbeeessn e e e sne e e e e e e e e 7
2.1.2. TIpaKTHYCCKUE 3ATAHUS F BATAUM ...vvvvvereeeeeessaunstnsneeeeaesssaassstsssseaaessssaassssssseseeeesssasssnsseeeeens 9
2.1.3. I[IpakTUKO-OPUEHTUPOBAHHBIC BATAHUS . +....vvreeeessrreeeesassneeeeassnneeeessnnneeesssnnneeeessnnneeeesnnnns 12
2.1.4. 3anaHus TAOOPATOPHBIX PAOOT ....vveeeierreieeiiiieeeeesiineeee s st e e e s annn e e e s s e e e e s s e e e s nnneeee s e 14
2.2. OnieHOYHBIE CpeCTBA PYOSIKHOTO (TEMATHIECKOTO) KOHTPOJIS 10 JUCIUTIIHHE « XUMUS . 21
2.2.1. KOHTPOJIBHBIE PAOOTHI TTO PABTIEIIAM ....erveeeesrreeeessnrreeesasnnneeesaasnneeeasasnneeeesasnneeeessnneeeesnnnns 21
W () (o) S TR P PP PP PPTTT PPN 25
2.2.3. Y4eOHO-UCCIEMOBATEITBCKIM TTPOCKT .. .vvvreeeeessusstterereeaeeassaasstssseeeeeesssaassssneseeeasesssannssnnes 27
2.3. OueHOYHBIE CPEACTBA TPOMEKYTOUHOMN aTTECTAIIMU IO TUCIUTITHHE «XUMUSD) .........eee 28
BAKITFOUCHIE .....vvevveeeiteesieeeiee st e siseessee e s e e s e e saneennneesneesans Error! Bookmark not defined.



1. HaCHOPT KOMIIJICKTA OII€HOYHBIX CPEJACTB

1.1. Ob6aacTh NpUMEHEHNS] KOMILIEKTA OLIEHOYHBIX CPEe/ICTB

Kowmiiext OLCHOYHBIX CpPCACTB MNpPCAHA3HAYCH [JId IIPOBCPKU PE3YJIbTATOB OCBOCHHA

yuebHoit mucuummuasl OO/[.07 Xumus

nporpammsl (naiee OIIOIT) mo npodeccun
15.01.05 Capmuk (py4HOl U YaCTUYHO MEXaHU3UPOBAHHON CBapKH (HAILIABKH))
KommiekT oueHOYHBIX CpecTB M03BOJIAeT OLleHUBATD:
1. ®opmupoBanue d1eMeHTOB MpodeccruoHanbHbIX KommereHIui (1K) u anemenTos

obmux kommereHwii (OK):

OCHOBHOU TmpodeccnoHanbHOM 00pa3oBaTeIbHOM

IIpodeccuonanbHbIie U
o0IIMe KOMIIETeHIIHU

Iloka3aTesn olieHKH pe3yJjbTarTra

CpencrBa npoBepku
(Ne 3apanmin)

1 2 3
OK 01. Beibupats TOTOBHOCTB K TpyAy, Bamanns 2.1.1, 2.1.2,
CrocoObI pereHus OCO3HaHHE IIEHHOCTH MacCTEePCTBa, 2.1.3
3anaq TpyIoIio6He; Pabota Ha mpakTH4YecKuX
podecCHOHATBEHON FOTOBHOCTb K aKTUBHOH MACATCHBHOCTH | soparpas
e TETHHOCTH TEXHOJIOTHYIECKOM U COMUATBHOM
MPUMEHHUTEIBLHO K HAIPaBJIEHHOCTH, CIIOCOOHOCTh
pa3 JINYHBIM WHUOMUUPOBATH, INIAHUPOBATH U
KOHTEKCTaM CaMOCTOATEIIbHO BBITIOJIHATE TAKYHO
JIEATEBHOCTD; YCTAHABIINBATH
CYIIIECTBEHHBIN MPU3HAKIIIH
OCHOBAHUS ISl CPaBHEHMUS,
Kiaccudukanuy u 0000IICHUS;
OK 02. - chOpMHUPOBAHHOCTH 3amanms  2.1.1, 2.1.2,
Hcnonb3oBath MHUPOBO33PEHUS, 2.1.3
COBPEMEHHBIE CPEJICTBA COOTBETCTBYIOIIETO Pabota Ha mpakTH4ecKuX
MOMCKa, aHallu3a U COBPEMEHHOMY YPOBHIO | 3aHATHUSIX
HMHTEpIpeTaluu pa3BUTHSI HAyKH U OOIIECTBEHHOI
uHdopmaluu u MIPaKTUKH, OCHOBAaHHOTO Ha
nH(pOopMaLMOHHbIE JMajore KYJIbTYD,
TEXHOJIOTMH JIJIs1 CIocoOCTBYIOIIETO OCO3HAHUIO
BBITIOJTHEHUS 3a4a4 CBOEr0 MeCTa B NOJIMKYJIbTYPHOM
npodeccuoHaIbHON MUpE;
NEeSATENbHOCTH - COBEpILEHCTBOBAaHUE S3bIKOBOM

A YUTaATEIbCKOH KYyJIBTYpbl Kak
cpeacTBa B3aHMOH€ﬁCTBHH MCKAY
JXOJIbMHU U IIO3HAHUA MUPA;

- OCO3HaHHMEC IICHHOCTH Haquoﬁ
ACATCIIBHOCTH, T'OTOBHOCTb
OCYIICCTBJIATDH IMPOCKTHYIO u
HCCICAOBATCIILCKYO ICATCIIBHOCTD
WHIUBUAYAJIIbHO U BIPYHIIIC,

OK 04. 3¢ddextuBHO
B3aMMO/IEHCTBOBATh U
paboTtaTh B

- IIOHUMATb HW HCIOJIb30BaTb
MMpeuMyuIcCcTBa KOMaHJIHOH
- IPUHHUMATh LN COBMECTHOM

3aganmsa 2.1.1, 2.1.2,

2.1.3
PaboTa Ha MpakTHYECKUX




KOJIJICKTUBEC  HWKOMAHIC

JESITEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATh JEHUCTBUS IO €€
JOCTUKEHMIO:  COCTaBJIAITh  IUIAH
JICUCTBUN, PaCHpEHENsTh POJU C
Y4E€TOM  MHEHMH  Yy4aCTHUKOB
00CyXIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

- KOOPAUHUPOBATb U  BBINOJHAThH
paboTy B YCIOBMSX pPEaJbHOIO,
BUPTYaJIbHOTO u
KOMOMHHPOBaHHOTO
B3aUMOJICUCTBUS;

- OCYIIIECTBISATHIIO3UTUBHOE
CTpaTeruyeckoe  IOBEIACHHE B
Pa3IUYHBIX CUTYalUsX, MPOSBISTH
TBOPUYECTBO M BOOOpa)xkeHHE, ObITh
MHULUATUBHBIM

3aHATUAX

IIK 1.1. BeImoaHSATE BBOI U
00pabOTKy TEKCTOBBIX
JTIOKYMEHTOB

WCTIOJTIh30BaTh CPEICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
pEIICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 32149 C
cobimoieHreM TpeboBaHU
SPTrOHOMHKH, TEXHHUKH 0€301TacHOCTH,
TUTHUEHBI, PECYpCOCOepEKEHU,
NPaBOBBIX M ATUYECKUX HOPM, HOPM
nHpopMaIrmoHHOM 06€30MacHOCTH

Samanus
2.1.3
Pabota Ha mpakTH4YecKuX
3aHSATHUSIX

2.1.1, 212

2

2. OueHKa yMEHHUM ¥ yCBOEHUE 3HAHUI

OcBOCHHEIC YME€HUA,

[Tokazarenu pe3ynpTaTa

Ne 3amanuii s

YCBOEHHBIE 3HAHHS IIPOBEPKH
1 2 3
Bri6upath criocoObI pelieHns | TOTOBHOCTh K aKTHBHOW JESTEIBHOCTH | WHIAMBHIYAJIbHBIH
3a/1a4 TEXHOJIOTMYECKOH U COLMAIBLHOM YCTHBIH OTpoc,
podhecCHOHAIBHOM HampaBJIeHHOCTH, CIIOCOOHOCTD TECTHPOBAHUE
JESATENLHOCTH UHHUIIMHPOBATh, JIAHUPOBATH U
[IPUMEHUTEIBHO K CaMOCTOSITEJIHO BBITIOJHSATH TAKYIO
Pa3IMYHBIM KOHTEKCTaM JEATEIbHOCTD. Y CTaHABIIMBATh

CYIIECTBEHHBIN MPU3HAKHUIN OCHOBAHHSI

JUISL CpaBHEHHS, KITaCCH(DHUKALIUU U

0000IIeHHS;
Hcnonw3oBatk coBpeMeHHbie | ChopMUpoBaTh MEPOBO3PEHHE WH/IUBUyaJIbHBIC
Cpe/IcTBa TIOUCKA, aHAJIM3a U | COBPEMEHHOMYYPOBHIO Pa3BUTHS HAYKU U | JIOMAIIIHUE
HMHTEepIpEeTalMi HHPOPMALIUU | OOIIECTBEHHONIPAKTUKN, OCHOBAHHOTO | 3aJaHHS,
¥ MHPOPMAIIMOHHBIC Ha JTIMAJIOTEKYIIBTYp, CIOCOOCTBYIOMIETO | TECTHPOBAHUE

TCXHOJIOTUHU AJIs1 BBIIIOJTHCHUA
3aga4

OCO3HaHMIOCBOETO MECTa B
HOJIMKYIBTYPHOM MUDE;




npodeccnoHanbHON
NESITETbHOCTH
DddexruBHO KOOPJMHUPOBATH M BBITIONHATH PA0OTY B | HHAWNBUAYAILHBIN
B3aMMOJICIICTBOBATh U YCIIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO U YCTHBIH OTpoc,
paboTaTh B KOJUICKTHBE H KOMOWHHMPOBAHHOTO B3aUMOICHCTBHUS. TECTUPOBAHUE
KOMaHie OcyiiecTBISITh TO3UTUBHOE

CTPATETUYECKOE MOBEJCHUE B PA3TUYHBIX

CUTYAIUSX, IPOSIBIISITH TBOPYECTBO H

BOOOpakeHne, ObITh HHUITUATUBHBIM
XapakTepuszoBaTh YMeTh XapakTepru30BaTh XUMHUECKUE WHIMBUTyaTbHBIT
XHUMHYECKUE DIIEMEHTHI B AJIEMEHTHI B COOTBETCTBHH C UX YCTHBIH OIpoC,
COOTBETCTBHUU C UX MOJIOKEHUEM B MEPUOIMUECKOM CUCTEME | TECTHPOBAHHE
MOJIOKECHUEM B XUMHUYECKUX dyiemenToB J[. 1.
MEPUOIUYECKOI CUCTEME Menneneena
XUMHUYECKnX 3yiemMenToB [[. 1.
MenneneeBa
CocTaBnATh peakiuu YMeTh COCTaBIATh PEaKIUN COCTUHEHUS, | WHINBUIYaTbHBIN
COCTMHECHMUS, PA3JIOKEHUS, pasnoxeHusi, o0OMeHa, 3aMeIIeHHS, YCTHBIH OTpOoC,
oOMeHa, 3aMelIeHus, OKHCITUTEITFHO-BOCCTAHOBUTEILHBIE TECTUPOBAHUE
OKUCITUTEIHHO- pPEeaKIuy ¥ peaKInu
BOCCTaHOBUTEIILHBIE PEAKIIUN | KOMIUIEKCOOOpa3oBaHus (Ha IpuUMeEpe
U peaKiuu TUAPOKCOKOMILIEKCOB ATFOMHHHSI
KOMIUIEKCOOOpa3oBaHus (Ha | IIMHKA) C Y9aCTUEM HEOPraHUYECKUX
npumepe BEIIIECTB
TUAPOKCOKOMIUIEKCOB
QTIOMUHUS ¥ IIMHKA) C
Y4aCTHEM HEOPTraHWYECKUX
BEIIIECTB
Knaccudumuposats YMeTh KnaccupuImpoBaTh WHIUBHUIyaJIbHBIC
OpraHUYECKHE BEIEeCTBa B OpraHWYeCKHE BEIIECTBA B COOTBETCTBHM | JIOMAIIIHUE
COOTBETCTBHUU C UX C UX CTPOCHUEM 3aJ1aHus,
CTPOCHHEM KOMOWHHMPOBAHHBII

KOHTPOJIb,
TECTUPOBAHUE

1.2 CucreMa KOHTPOJISA M OLICHKH OCBOEHMS MIPOrpaMMbl Y4eOHOM M CUMIINHBI

1.2.1. ®opmMbl IPOMEKYTOUHOM aTTeCTaluy 1o Y |

Tabnuya 3

Y4eOHas IMCHMILIMHA DopMBbI IPOMEKYTOYHON aATTECTALUH

1 2

OO/.07 Xumus JuddepeHurpoBaHHbIN 3a4ET

1.2.2. OpraHI/I3aI_[I/IH TCKYHICT0 KOHTPOJIA YCIICBACMOCTH, HpOMe)KYTOHHOﬁ aTTeCTaluu 110
HUTOTaM OCBOCHUA MPOTpaMMBbI y‘le6HOﬁ JAUCITUITIINHBI



Texkymuil KOHTpOJIb 3HAaHUM M IIPOMEKYTOUYHAs aTTECTAlUs SABJIIIOTCS OCHOBHBIM
MEXaHM3MOM OIICHKH KadecTBa MOArOTOBKU oOywaromuxcs no aucuuiummae OO/.07 Xumus B
cootBerctBUU ¢ TpeboBanusimu PI'OC CIIO. IlpomexyTouyHas arTecTamus OOYYaIOUIMXCS
MIPOBOJIUTCS B CPOKH, MIPETYCMOTPEHHBIE pab0dnuM Y4eOHBIM TJIAHOM.

Texymuit koHTpoJib 10 Y]l POBOAUTCA B Mpeesiax yueOHOTO BpEMEHH, OTBEIEHHOTO Ha
JUCLUIUIUHY.

B nauane wn3ydyeHus y4eOHOM AMCUMIUIMHBI IPOBOAMTCS BXOJHOM KOHTPOJIb C IIEJIBIO
MIPOBEPKH YPOBHS TPEABAPUTEIBHBIX 3HAHWK OOYYAIOUIMXCS HA HAYaJbHOM 3Talleé OCBOCHHS
JUCLUIIIIUHBL.

JlaHHbBIE TEKYILIEro KOHTPOJISl UCHIOJIB3YIOTCS IpernoaBaTeneM i 3ppekTuBHON yueOHOH
paboThl 00yUYaIOUINXCS, CBOEBPEMEHHOTO BBISBICHHSI OTCTAIOLIUX U OKa3aHMs UM COIECHCTBUS B
M3Y4YEHUH Y4eOHOro marepuana, COBEPILIEHCTBOBAaHMS METOJMKHU INPENojaBaHusl y4eOHOU
JUCLUIUIAHBIL.

[IpomexxyTounast —arrectanusi  SIBISIETCS  00s3aTENILHOM. Ona 1npoBOaUTCS B
YCTaHOBJICHHBIE Y4Y€OHBIM IUJIAHOM CPOKM TIO OKOHYAHHHM OCBOECHUSI TMPOTPAMMbl Y4eOHOM
JTUCIUTIIUHBL  «XuMusi».  [IpoMexxyrouHasi aTTecTamusi OIICHUBAET pPe3yIbTaThl Y4eOHOM
NeSITeNbHOCTH o0yyaromuxcs 3a 2 cemectpa o0ydeHus. @opmoit mpoMexyTOUHOHN aTTecTaluu
o yaeOHOH TV CHUTUTMHE SIBJISIETCSA nuddepeHInpoBaHHBIN 3a4ET.



2. OueHoYHbIE CPeCTBA MO JUCHUILIMHE « XHUMMD)

2.1. OneHo4HbIe CpeacTBA TEKYLIEero KOHTPOJIA 10 AUCUHUIIMHE «XUMHS»

Texymmuid KOHTPOJIb pE3yAbTaTOB OOYYEHHS] MOXKHO OCYLIECTBISTH Pa3IUYHBIMU
METO/JIaMH{ M C IOMOIIBIO PasIMYHBIX OLEHOYHBIX cpeAcTB. Ilo aucuumnianHe «Xumus» B
KAayeCTBE CPEJICTB TEKYIIEro KOHTPOJIS MPUMEHSIIOTCS BOIPOCH! ISl OpraHU3alMy YCTHOTO U
MUCHbMEHHOTO ONpOCa, CUCTEMBbI 3aJaHUi B TECTOBOW Qopme, 3agauydl U YHOpPaKHEHUS,
[IPaKTUKO-OPUEHTUPOBAHHbIE  3aJaHUsl  (TEOPETUYECKUE, PACUETHBIC, CUTYal[MOHHbIE),
nabopaTopHble pabOThl W ApPYrue OLEHOYHbIE Meponpuatus. Hipke mnpuBeaeM mpuMepb
HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1aHuil B TecToBOM Gopme

Cucrema 3a1aHuil B TECTOBOM (opMe — 3TO cojaepKaTeibHasi CUCTEMa, OXBaThIBAIOIAs
B3alMOCBSI3aHHbBIE JIEMEHTHI 3HaHUI. B oTianune oT TecToB, B CUCTEMAaxX 3aJaHUIl BEPOSTHOCTD
MPaBWJIBHOTO OTBETAa Ha TNOCIEAYIOUIee 3a/JlaHue MOXET 3aBUCETb OT BEPOATHOCTH
MIPaBUJIBHOTO OTBETA Ha MPEbIIYLINE 3aJaHUS.

Jis Toro 4troObl Ha OJHOM COJEpXKATEIbHOM MaTepuane MOXHO OBLJIO COCTaBHUTH
HECKOJIbKO BapHaHTOB TECTa, KOHCTPYHPYIOT 0a3y 3amaHuii B TecToBOW (popme. Ecnu ecth
KOMITBIOTEPHBIE MPOrpaMMBbl F€HEpalliid TECTOB, TO B MPOrpaMMy CO3JaHMsI T€CTa BBOIUTCS
0a3a, BKJIIOYaroas B ceds mapajuiesibHble M0 COACPIKAHUIO U TPYAHOCTH BapUaHThI OJTHOTO U
TOTO € 3aJaHus. OJTO O3HayaeT, 4YTO IMpPOBEpKAa 3HAHUS MPHU3HAKOB, CBOMCTB, COCTaBa,
(GYHKIHMI OJHOTUIIHBIX OOBEKTOB MOXET ObITh OpraHM3oBaHa Ha 0a3ze OJHOTO M TOTO K€
3a/laHUsl, MEHAIOIIETO0 B CBOEM TEKCTE TOJIbKO Ha3BaHUE ATHX OOBEKTOB. OTH 3aJaHUS
Ha3bIBAIOT (DAaCETHBIMU, T.€. UMEIOIINMHU IT€PEMEHHBIE 3JIEMEHTHI.

[IpuBenem mpumep cHCTEMBbl 3aJaHUN B TECTOBOM (opme, BKIOUaromield (aceTHbie
3amanust (paceTsl B 3aJaHUH 3aKIIIOUCHBI B (DUTYpHBIE CKOOKH).

HaszBanue tembl Tema 1.1 «CtpoeHne aTOMOB XUMUYECKUX SJIEMEHTOB U
IPUPOJIa XUMUYECKOM CBSI3N»

Pesynbrar 00yuenus CocraBiaTh xumMuueckue (OpMyNbl COCAMHEHUN B
COOTBETCTBUU CO CTEHEHbIO OKHUCJICHUA XUMUYECKHX
3JIEMEHTOB, UCXOTs u3 BaJICHTHOCTH u
ANEKTPOOTPHUIATENEHOCTH

OO01111e KOMIIETEHIIUN OK 01

Bri0epuTte onuH NpaBUIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT 0IMHAKOBOE YUCIIO:

A) HEUTPOHOB B A1pe

b) sHeprernueckux ypoBHeH

B) snekTpoHOB Ha BHELIHEM YHEPTETHUECKOM YPOBHE

I') anexTpoHOB

2. B psany xumnyeckux anementoB Li-Be-B—C merannmnueckue cBoicTBa:
A) ycunuaroTcs

b) ocnabeBaror

B) He menstorcs



I') u3MeHsI0TCS IEpUOINYECKU

3. K s-anemeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Tlyrem coeuHEeHUs aTOMOB 10,1 HOMepoM 11 1 17 oGpa3yercst BEIecTBo ¢
XUMHUYECKOU CBSA3BIO:

A) MOHHOM

b) xoBaneHTHOM NOsPHON

B) koBaneHTHO! HEMOSPHOI

I') Mmerannnyeckoi

5. {KOIMYeCTBO DJJCKTPOHOB B aTOME, KOJHUYECTBO DJHEPIeTUUYCCKUX YPOBHEN;
KOJIMYECTBO IJJICKTPOHOB HAa TIOCJICIHEM JHEPreTUYCCKOM YPOBHE; KOJWYECTBO IPOTOHOB B
sJIpe aToMa} COOTBETCTBYET

A) HOMEPY TIEpHoIa

b) Homepy rpynmsl

B) mopsinkoBoMy HOMEpY

6. {xmopumy 6apus, aamasy, aMMHaKy, CEPHOU KUCIIOTE } COOTBETCTBYET

A) MOHHAsI XUMHYECKas CBS3h

b) koBaneHTHas mosisipHas XuMUYecKasi CBSI3b

B) koBaneHTHas HemoJApHas XUMUYecKasi CBS3b

7. {cBs3b, 00Opa30BaHHAs 3a CUET 00pa30BaHUs OOIIUX IEKTPOHHBIX Tap; CBA3b,
oOpa3zoBaHHas 3a cyeT 0000IIECTBIICHNS BAJICHTHBIX AJICKTPOHOB; CBSI3b, 00Opa30BaHHAS 3a CUET
AIIEKTPOCTATUYECKUX CUJI MPUTSKEHUS | Ha3bIBaeTCs

A) noHHOM

b) merammuyeckoit

B) xoBaneHTHOM

8. {B mopsiike BO3pacTaHMs METANIMYECKUX CBOICTB; B MOPsAKEe YObIBaHUS pajnyca
aTOMOB; B MOPSAJIKE BO3PACTaHUS KHUCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COEJIMHEHUH | AJIEMEHTBI PACOJIOKEHBI B PSAY

A) K, Ca, Sc

b) AL, Mg, Na

B)F, CL 1

9. Kakoe u3 cyxxnenuii BepHo ajs anemeHToB { VA rpynmnsl , [VA rpymnmnsl, [A rpymnmns }

A) obmiast popmyrna JeTydero Bo1opoaHoro coenunenuss RH4

b) He 00pa3yroT JeTy4nx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHus SHEPreTUYECKOT0 YPOBHS HE XBATaeT TPEX NEKTPOHOB

10. Cpenu Bemects, ykazanubix B psiny {NHs, Oz, HCI, SO2; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCl2, CH4, NH3} koruecTBO COeIMHEHHU ¢ KOBAJICHTHOM MOJSIPHOM CBA3BIO
paBHO

A) Tpem

b) nBym

B) getsipem



11. Xumudeckas cBsi3b B MOJICKYJIax {030HA U XJIOPUIA KAIbIIUS;, CEPHON KUCIOTHI U
XJIOpUa AMMOHHUS; CEPHOM KUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KoBaJIeHTHas NOJIIpHAsl U HOHHAs

b) xoBaneHTHas noJisipHas ¥ KOBAJICHTHAS HETIOJISIPHAS

B) xoBanenTHas HeMoJsIpHAs U HOHHAS

Kak BuIHO W3 TpUBEACHHOrO NpuUMepa, Kaxaoe (aceTHoe 3aJaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO PAa3IMYHBIX BApUAHTOB OJHOTO 33/JaHUSI TECTOBOU cucTeMbl. [Ipu
OpraHM3alMi aBTOMATU3MPOBAHHOTO TEKYLIEro KOHTPOJSI MOSIBISETCS  BO3MOXKHOCTD
reHepanuu OOJIBIIOrO KOJMYECTBA BapUAaHTOB TECTa, NMPU 3TOM 3aJaHMs], MOJIYYECHHbBIE U3
(acera, OyayT mapayuIeIbHBI IO COAEPKAHUIO U TPYIHOCTH.

2.1.2. IlpakTHyecKue 3aJaHUA U 321241

[IpakTuueckue 3amaHus U 3aJa4M, YaCTO MCIOJIb3yeMble B KayeCTBE JUJAKTHUUYECKHX
CPEIICTB B €CTECTBEHHOHAYUYHBIX IUCUUIUIMHAX, TaKXKe MOTYT ObITh (paceTHpiMH. Bo3mM0OkHO
MIPUMEHEHHE 3a/1a4 C BapHMaHTaMU OTBETa JJs yJ00CTBAa OpraHU3alMyd aBTOMATU3HUPOBAHHOTO
KOHTPOJISL.

[IpakTrueckue 3a1aHus U 3a7ja4d IPEJICTABJICHBI B pa3ienax:

1. OcHOBBI CTpOEHHUsI BemleCTBA — 3aJa4d Ha COCTABJICHHUE XUMHUYECKHX (HOpMYI
JIBYXaTOMHBIX COEIMHEHUHN (OKCUIOB, CYAb(UIOB, THAPUIOB U T.I1.).

2. XumMn4yeckmne peakmumn

2.1. 3agaum Ha COCTaBJICHHE YPABHEHHN pEAKIUI: COCIMHEHUS, 3aMElICHUs,
pasnoxkeHusi, oOMEHa M peakIuil ¢ ydacTHeM KOMIUIEKCHBIX COEIMHEHUH (Ha mpumepe
TUIPOKCOKOMITJIEKCOB aTIOMUHUSL M LIUHKA); OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUN C
HCI0JIb30BAHMEM METOJIa 3JIEKTPOHHOTo OanaHca; C y4acTHEM KOMIUIEKCHBIX COeMHEHUN (Ha
pUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHUS).

2.2. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapaKTePUCTUK MPOAYKTa PEaKIMKU COSAMHEHNUS;
MaccoBOM WM OOBEMHOW JOJM BBIXOJA MPOJIYKTa PEaKIUU COCIUHEHHS] OT TEOPETUUECKH
BO3MOHOI0; OOBEMHBIX OTHOIICHHWH Ta30B; KOJMWYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX
BEIECTB U MPOAYKTOB peaklUu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIuHu,
€ClIi OJHO W3 BEIIeCTB JaHO B BHUAE pacTBOpa C OINpeAEICHHOW MaccoBOM moJiei
PacTBOPEHHOTO BEIIECTBA.

2.3. 3agaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX M MOHHBIX PEaKLUN C y4acTHEeM OKCHUIOB,
KHUCIIOT, OCHOBAHHMM M COJIEH, MOHHBIX PEaKIMi TUAPOIH3a COJieH, YCTAaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI.

3. CTpoeHue U CBOICTBAa HEOPraHUYECKHUX BellleCTB

3.1 3agaum Ha pacdeT MaccoBOM J0JH (Macchl) XUMUYECKOTO AJIeMEHTa (COSAMHEHUS) B
MOJIEKYJEe (CMECH).

3.2. IlpakTtuueckue 3agaHusl MO KiIacCU(PUKALMK, HOMEHKIAType M XUMHUYECKUM
(dbopMynaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

3.3. IlpakTtuueckue 3aJaHus Ha OMNpPEACICHUE XUMUYECKOW AKTUBHOCTH BEIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOU CBSI3M U TUIA KPUCTAJUIMUYECKON pElIeTKH.

3.4. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM XMMUYECKUX PEAKIUN C yH4aCTUEM IMPOCTHIX U
CIIOKHBIX HEOPraHWYECKHX BEIIECTB: OKCHJIOB METAUIOB, HEMETAIJIOB M aM(OTEpHBIX
JJIEMEHTOB; HEOPraHMYeCKHX  KHCIOT, OCHOBaHMH W  aM(OTEpPHBIX THIPOKCHUJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepPU3YIOIINX UX CBOHCTBA U CIIOCOOBI MOTYYEHUSI.

4. CTpoeHue U CBOIICTBa OPraHM4YeCKHUX BellecTB



4.1. 3ajaHus Ha COCTABJICHME HA3BaHMW OPraHWYECKUX COEAMHEHHUH 10 TPUBHAIBHOU
WJIM MEXAYHApPOJIHON CUCTEMAaTUYECKOM HOMEHKIIATYpE;

4.2. 3amaHus Ha COCTaBJICHHWE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMys
OpPraHMYECKUX BEILECTB OTAEIbHBIX KJIACCOB.

4.3. 3ajmaum Ha ompeeleHNe MPOoCTeHIeil POPMyITbI OPraHMYECKONW MOJIEKYIbI, HCXOI
U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHus Ha COCTaBJIEHUE YpPaBHEHUN XMMHYECKMX peakUuid C y4dacTHEM
OpraHMYECKUX BEILECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUSI.

4.6. 3amaHus Ha COCTABJIEHUE YpPaBHEHUN XMMHUYECKUX peaKUui, HUIUIIOCTPUPYIOIINX
XMMHMUYECKHE CBOMCTBA C YUYETOM MEXaHU3MOB IMPOTEKAaHUS JAHHBIX PEaKIUi U Te€HETUYEeCKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a/1a4M 110 YPAaBHEHUSIM pPEaKLUN C y4aCTHEM OPraHMYECKHUX BEIIECTB.

5. KuHeruyeckue ¥ TepMOAMHAMHYECKHME 3aKOHOMEPHOCTH TNPOTEKaAHUS
XMMHMYECKHX peakuuii

5.1 IlpakTnueckue 3aJaHus HA OLEHKY M3MEHEHHUs CKOPOCTHM XMMHUYECKOM PEeakuuu U
HaIpaBJIEHUs CMEIIEHNS paBHOBECHS € UCMOJIb30BaHueM npuHiuna Jle-Ilarensbe.

5.2 3agaun Ha pacdeThl TEIJIOBBIX A(P(PEKTOB XUMUUYECKUX PEAKIIMA U OTIpe/IeTICHUEe THITa
peakiuu (1Mo TermIoBoMy 2P GEKTy: IK30- U IHAOTEPMHUIECKHUE).

6. [lucnepcHnblie cucTeMbl

6.1. 3aaun Ha TPUTOTOBJIEHUE PACTBOPOB.

7. Ka4yecTBeHHbIe peaKIUMd OOHAPYKEHHS] OPraHUYEeCKHUX M HeOPraHuYeCKHX
BeLLEeCTB

7.1. TlpakTuueckue 3aJaHHWsl HA COCTaBJICHWE YPAaBHEHHH peakiuii oOHapyXeHUs
KaTroHOB [—VI rpymm u aHMOHOB, B T.4. B MOJICKYJIIPHON U HOHHOU (popmax.

7.2. TlpakTudeckue 3aJaHus Ha COCTaBJIEHHWE KAaYeCTBEHHBIX pEaKIUi OOHapyKEHUS
OpPraHUYECKUX COECIMHEHUM.

9.1. UccaenoBanue U XUMUYECKHI aHAJIN3 00beKTOB OHochepbl

1. TunoBkIe pacyeThl IO TEMATUKE SKCIEPUMEHTA.

2. 3amauM HAa BBIYMCICHUE CPEIHEr0 3HAYECHHMS HSKCIEPUMEHTAIbHBIX JAHHBIX,
MIOIPELIHOCTH.

3. 3amanue «XHMMHUYECKUH COCTaB BOJbBI, THUIl BOJABI M CIOCOOBI €€ MpUMEHEHHUs» (C
MCIO0JIb30BAHNEM HOPMATUBHBIX IOKYMEHTOB).

4. 3ananue «B3anMoOCBA3b COCTaBa MOYBBI, TUII IOYBBI U €€ HA3HAUCHUS.

9.2. UccaenoBanue U XUMUYECKUI aHAJIN3 00bEeKTOB TeXHOChepbl

1. TunoBbIe pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3ajmauM Ha BBIUMCIICHHE CpPEJHETO0 3HAYEHUS OKCIICPUMEHTAJIBbHBIX JAHHBIX,
MIOTPEIIHOCTH.

3. 3agaunm Ha ONpeAeNeHUE METAUIOB, HEOPraHWYECKHX AHMOHOB W OPTaHUYECKUX
BEIIECTB B TEXHUYECKOW BOJIE PA3HOTO Ha3HAYECHUS.

4. 3apanue «XUMHMYECKMH COCTaB TEXHUYECKOM BOJBI, THUI BOJBl M CIIOCOOBI €€
MPUMEHEHHsD (C MCTI0JIb30BaHMEM HOPMATHUBHBIX IOKYMEHTOB).

IIpumepsl 32124 110 pa3HbIM TeMaM M CHHUIIIMHBI

I. C BapnanTamu oTBeTOB

1. B peakuuto, TepMoxumMuueckoe ypaBHeHHe KoTopoit S + Oz = SOz + 297 k/Ixk,
BCcTynuiIa cepa Macco 1 r. KomdecTBo TEMIOTHI, BBIAEINBILIEECS IPU ATOM, PABHO:
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A) 9,28 x]JIx

b) 74,25 xIx

B) 29,7 x1x

2. YKaxuTe COJib, BOAHBIM PACTBOP KOTOPOU UMEET LIEJIOUHYIO CPEIY

A) cynbdat kamus

b) xnmopun antoMuHUs

B) xapOoHnat xanus

3. Onpenenute Ha3BaHWE BEIIECTBA, IJIABHAs IENMb KOTOPOTO COCTOMT W3 YETHIPEX
aTOMOB YIJIEpOJia, COJAEPKUT KapOOKCUIIBHYIO TPYIIYy U OJHY JBOMHYIO CBSI3b, a TaKke
panuKaibl METHII U 3THII.

A) 3-metmin-3-3THinoyTeH-3-0Bast KUCIO0Ta

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

B) 2-meTtun-3-3tunlyren-3-oBasi KHCIIOTa

daceTHbIe 321241

4. CocraBpTe XUMUYeCKHE (POPMYJbI JABYXaTOMHBIX COCJAMHEHUH: {CUIUIUJ KaJIbLIUs,
ruapun 6apus, cyabdun sxenesa (111), okcua azota (I1), okcun amomuams, xmopun xenesa (1I),
Hutpun Oapusi, okcua prytu (I), oxcua cypsmsl (V); okeun menu (I), xmopun pryru (II),
HUTPUJT KaJIMsl, CHUIMLUJ MarHus, TUapua amoMunus, cynbdun csunua (II), Opomun numHka,
okcua yriepona (II), okcun xmopa (V); aurpun Hatpus, voaua menu (I), oxeun xpoma (II),
okcua azota (V), runpun Hatpus, xnopun xpoma (III), okcun xanus, oxcua meimbsaka (I1I),
cynbdua IMHKA } .

5. Tlpu B3aumopeiictun {40; 20; 35} T cmecu {cepebpa 1 MHKA; IMHKA U MEJIU; MEIIU 1
Kenesa} ¢ COJSHOM KHUCIOTOW BbLAETWIOCH {6,72; 2,24; 5,6} nm raza (u.y.). Onpenenute
MaccoByI0 701110 (B %) {1mHKa; Meau; *Kene3a} B CMECH.

6.YpaBHSITE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIINIO

{MnO: + H2SO4 = MnSO4 + Oz + H20;

Zn + KoCr207 + HaSO4 = ZnSO4 + Cra(S04)3 + KaSO4 + H20;

KCIOz + S = KCI + SO2} MeTo10M 31I€KTPOHHOIO OaiaHca; ONMpeacaIuTe OKUCIUTEIb U
BOCCTaHOBUTEb.

7. Omnpenenute MOJIEKYISIpHYIO GopMyay yrieBoaopona, coaepxamero {80%; 85,7%:;
75%} yrnepoma. OTHOcUTENbHas IUIOTHOCTh IMapoOB BEIIECTBA IO {BOJOPOAY; BO3AYXY;
kucnopoay} paeua {15; 1,931; 0,5}.

A) CsHs

b) C2He

B) CH4

BonpocuresbHbie GpOpMYJTUPOBKH:

8. Kakas macca yKCyCHOM KHUCIOTBI HOTpeOyeTcs Ul CUHTe3a 3Tuaterara maccoit 140,8
r. Beixon a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BO3MOXKHOTO.

9. Kakum peakTHBOM MOXKHO OTIMYUTH TIMIEPHH OT III0K03bI? CocTaBbTe ypaBHEHHE
Ka4eCTBEHHOW peakluu JjIsi OOHapyKEHUs] MHOTOaTOMHBIX CIIMPTOB Ha NMPUMEpE IIHIEpUHA.

10. C moMoIp0 Kakoro peakTHBa MOYHO pacrno3HaTh ramorexug-uousl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaU€CTBEHHBIX PEaKIUil B MOJIEKYJIIPHONH M MOHHOU (opmax. YKaKuTe
MPU3HAKH PEAKIIUH.
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3amaun, Kak W Jpyrue IUAaKTUYECKUEe 3aJaHHs, MOTYT BBINOJHATH OOYYaloOUIyl0 H
KOHTPOJIUPYIOLTYIO (GYHKIMH. Perienue 3a1a4 MOXKET OCYILIECTBIISATHCS HA PA3IUYHBIX THIIAX H
JTanax 3aHsATHH.

2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBIE 32/IaHUS

[IpakTKO-OpUEHTUPOBAHHbIE 3alaHus (KaK TEOPEeTUYECKUE, TaK M pacueTHbIE),
HaIpaBJIEHbl Ha DPAa3BUTHE pE3yJbTAaTOB OOY4YEHMs] OCHOBHOIO MOayis (pasneisbl: «OCHOBBI
CTpoeHusi BemiecTBa», «CTpoeHHEe M CBOMCTBA HEOPTaHWYECKUX / OPraHMYECKHX BEIIECTBY,
«Kunernueckue u TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEaKLUi»,
«JlucniepcHple CHUCTEMBI») U BBISBIEHHE XUMHYECKOW CYIIHOCTH OOBEKTOB IIPUPOJIBI,
MIPOU3BOJICTBA U ObITa, C KOTOPHIMHM YEJIOBEK B3aUMOJIEHCTBYET B IpOLECCE MPAKTUYECKOU
NESTENHbHOCTH (TPUKIIATHON MOTYIb).

[IpakTHKO-OpUEHTUPOBAHHbIE 3aJaHUsl MOXHO OINPEIENUTh KaK IeJaroru4ecku
nepepaboTaHHbIl  (parMeHT Tpo(ecCHOHANBHONW  JeATeIbHOCTH  cnenuanucta. OHu
pa3pabaThIBalOTCA JUIsi TMPOBEPKHM 3HAHUA HM yMEHHH OOy4aromuxcsi JeWCTBOBaTh B
MPAaKTUYECKUX, HETHUIMUYHBIX, OKCTPEMAJIbHBIX U Jpyrux curyanusx. [lpum wusydenun
TUCHMIUIMHBL  «XUMHUS»  NPAKTHUKO-OPUEHTUPOBAHHBIE  3aJaHMsl  NPUMEHSIOTCA  JUIS
aKTUBU3AINH Y4€OHO-TI03HABATEIBbHON JIEATEIBHOCTH O0YJAIOIINXCS TYTEM «IIOTPYKEHUSI» UX
B MpOOJIEMbl XUMUYECKUX HCCIIEJIOBaHHUM, BO3HMKABIIUX B HMCTOPUM Pa3BUTHUS HAyKH, WIH
HMMEIOLIUX MTPaKTUYECKOE 3HAYCHHE IS YEIOBEKa.

[IpuBeaem mpuMepsl MPaKTUKO-OPUEHTHPOBAHHBIX 3adaHui Mo paznenaMm «CTpoeHue u
CBOMCTBA HEOPraHUYECKHUX BEIIECTB», «CTPOECHHUE U CBOKWCTBA OPTAHUYECKHUX BEILIECTBY.

1. Kap6oxkcurepanusi

Ha3ssanue teMbl Tema 3.3. «IIpon3BOICTBO HEOPraHUYECKUX BEUIECTB.
3HaveHHE W MPUMEHEHHE B OBITY U Ha MPOU3BOJICTBE»

Pesynbrar 00ydueHus OO00CHOBBIBaTh 3HAUYEHUE U IPUMEHEHNUE HEOPTaHUUECKHUX
BEIIIECTB B OBITOBOM M MPOU3BOACTBEHHOU JCATEIHHOCTH
YeJoBeKa X (PU3HKO-XUMHUYECCKUMHU CBONCTBAMHU

OO1Me KOMIIETSHITUN OK 01, OK 02

A 3HaKOMO JHM BaM TMOHATHE «KapOokcuTepanus»? B TepameBTHUUECKUX UENIX
HCIOJIL3YIOT Ta3000pa3Hoe BemiecTBO. [lo 3Toil mpuymHe MOAOOHYI0 METOAMKY HA3bIBAIOT
«ra30BbIMH YKOJIaMW». DJTa METOJWKA HCHOJB3YyeTCS [UIsl JICYEHUS CepACYHO-COCYIUCTHIX
3a00JIeBaHUIA, TOBBILICHUS AIACTUYHOCTH KOXkH. [IoBbIIIEeHNE colep KaHUs 3TOTO ra3a B KPOBU
TOBOPHUT O HEKauecTBEHHOU (PpyHKIMU KpoBH. CaMoe YAUBHUTEIBHOE, YTO OHO HCIIOJb3yeTCs B
TBEPAOM BHJIC B MUIIEBON MPOMBIIIJICHHOCTH JAJIS1 XPaHEHHsI M MEPEBO3KH MPOJIYKTOB: PHIOKI,
MsCa, MOPOKEHOTO.

3amanune

Bri0epuTte onuH NpaBUIbHBIN OTBET:

1. O xakoM BewiecTBe UAET pedb?

A) yriexkucnuslii ra3

b) xucnopon

B) ammuak

2. Kakumu XuMHUYeCKHMH CBOMCTBaMHU 001a/Ia€T 3TO BEIIECTBO?

A) KUCTTOTHBIMU
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b) ocHOBHBIMU

B) amdorepupiMu

3. C ueM MOXeET BCTyHaTh BO B3aUMOJeiCTBHUE?

A) ¢ B0/I0#, OCHOBHBIMH OKCHJIaMH, LIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bono#, KHCTOTHBIMU OKCHAMH, IIEI0YaMH, HEKOTOPBIMU COJISIMH

B) ¢ Bono#i, KHCTIOTHBIMU OKCUAAMU, KUCIIOTaMH, HEKOTOPBIMH COJISIMH

4. C noMOI1IbIO KaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUThH?

A) denondranenna

B) 6pomMHoOIi BO/IBI

B) u3BecTkoBOI BO/BI

5. IlpuBeuTe GakThl, KOTOPHIE TOKA3bIBAIOT OTPHIIATEIILHOE BIMSIHAE TOTO Ta3a Ha
KeIyJOYHO-KUAIICYHBIN TPAKT YeJIOBEKa.

2. [loBapeHnHasi cos1b

HazBanue TemMsl Tema 3.3. «IIpon3BOACTBO HEOPTaHUYECKHUX BEIIECTB.
3HaueHue U MPUMEHEHHE B OBbITY U Ha TIPOU3BOJCTBE»

Pesynbrar 00yuenus O60CHOBBIBaTh 3HAUEHNE U IPUMEHEHNE HEOPraHUYECKUX
BELIECTB B OBITOBOI M MPOM3BOJCTBEHHOMN NESTENIbHOCTH
YeJloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBaMU

OO1me KOMIIETSHITUN OK 01, OK 02

N3BecTHO, 4TO B MUpe A00bIBaeTcs nmpuMepHo 100 MUIUTMOHOB TOHH MTOBAPEHHOM COJIM B
rog. Ha mumieBble HYXIbl PacXoAyeTCsl OKOJIO OJIHOM YE€TBEPTOM YacTU 3TOr0 KOJIMYECTBA.
Kyna ke uaer ocranbHas coib?

[ToBapeHHast CONb COBEPIICHHO HEOOXOIWMa TPH TMPOM3BOJICTBE MSICHBIX U PBHIOHBIX
KOHCEPBOB, OHA HCIHOJB3YETCS B METAUTYPrUUECKOW OTpaciv MPOMBIIUICHHOCTH, IIPH
00paboTKe MEXOB M Pa3IMYHBIX KOXK, B MIPOIIECCE MTPUTOTOBICHUS MbLJIA, UACT JUIS MOJTyYCHUS
KaJIbIIMHUPOBAHHOW COJbI, TpUMeEHseTcs B MeaunuHe. OCHOBHOW MOTPEOWTENh COJMU —
XUMUYECKas OTPaciib MPOMBIIUICHHOCTH. B 3TO# 001acT MCnoJib3yeTcs He TOJIBKO cama COJlb,
HO W 3JIEMEHTBI, COCTABIJIIIONTIHE ee. B mpoliecce ayekTpoinza ee pacTBopa MOJydarT XJIOp,
BOJIOPOJl U enkuil HaTtp. M3 pacTBopa €IKOro HaTpa MOJIYy4aroT TBEPAYIO HIENI0Ybh — KAYCTHK.
CoeauHsist BOJIOPOJI € XJIOPOM, MOJTYYaIOT COJITHYIO KUCIIOTY.

3agaHmne: cOCTaBbTE YPABHEHHS, ONIMCAHHBIX B TEKCTE PeaKIMid.

3. Auerujie”

Hazpanune Tembl Tema 3.3. «HpOI/ISBOI[CTBO HCOPraHM4CCKUX BCHICCTB.
3HadeHUEe U IIPUMCHCHUC B 6BITy " Ha MMPOU3BOACTBEC»

PeBy.]'ILTaT O6y‘{eHI/IH OO0O0CHOBBIBaTh 3HAYCHUE H MPUMCHCHUC HCOPTAHNYCCKUX
BCIICCTB B OBITOBOH U HpOH3BOI[CTBGHHOI>i ACATCIIBHOCTHU
YCJIOBCKA UX (I)I/IBI/IKO'XI/IMI/IIIGCKI/IMI/I CBOMCTBaMH

OO011e KOMIIETEHITUN OK 01, OK 02

O)IHI/IM N3 CaMbIX pPacClpOCTPAHCHHBIX CII0co00B CBApPKU IUIABJICHUEM SBJISICTCA Ia30Bas
CBapKa, KOTOpas MpOU3BOAUTCA C O6pa3OBaHI/IeM ra3oBOro IJjaMCHHW B KaHajlaX CB&pO‘lHOfI
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ropenku. OOpa3oBaHHE Ta30CBapOYHOTO IJJAMEHH HEBO3MOXKHO 0e€3 rasa aleTusIeHa.
TexHuuecKkuii aleTHIICH MOJIyYaroT U3 Kapouaa KaabIlusl.

3aganue

1. O6bscHuTe, KakoW (pU3MUYECKH MOKa3aTesb MO3BOJSET MCIOJIB30BATh AlETHIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE PEAKLIUU [IOJIy4YEHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUJICHA;

4. Bplunciure 0o0BEM alleTUIIEHA IOJIYyYEHHOTO M3 KapOuja kamblus maccoit 128 r,
coaepxarmiero 5% mnpumecei, ecnu BBIXOJ aneTuwieHa coctaBisieT 80% OT TeopeTHyecKu
BO3MOXHOTO.

4. MoJioyHasi KHCJI0TA

HazBanue Temsl Tema 4.3. «Opranuueckre BeIecTBa B
KHU3HEIEATEIbHOCTH YesoBeka. IIpon3BoacTBo u
IMPUMEHCHUEC OPTaHNYCCKUX BCUICCTB B
IIPOMBIIIIICHHOCTH

Pesynbrar 00yuenus OO60CcHOBBIBaTh 3HAYEHUE U MPUMEHEHUE OPraHuYEeCKHX
BELIECTB B OBITOBOI M MPOM3BOJCTBEHHOMN NESTENIbHOCTH
YeJloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBaMU

OO1me KOMIIETSHITUN OK 01, OK 02

[IpoMexxyToOUHBIM TPOAYKTOM OOMEHA Y TETNIOKPOBHBIX KUBOTHBIX SBJIIETCS MOJIOUHAsS
KHCIOTA. 3amax 3TOM KHUCIOThI KPOBOCOCYIME HACEKOMbIE YJIaBIMBAIOT HA 3HAYUTEIHLHOM
PacCTOSIHUU.

3aganue

1. ITouemy HacekoMble (KOMapbl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBure (HopMyny MOJOYHON KUCIIOTHI, KOTOpasi IOMOTaeT HACEKOMBIM HAaXOIHUTh
TEIUIOKPOBHBIX KUBOTHBIX, €CJIM MAcCOBBIE JIOJIM AJIEMEHTOB B HEHl COCTaBISIOT: yriepoaa —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (OpMYTy MOJIOUYHOHM KucIOThL. HazoBuTe Kkuciaoty mo
HomeHknarype MIOITAK.

4. Ha ocHOBaHUU CTPOEHHS MOJIOYHOM KHCIOTHI ClI€JaiiTe BHIBOJ O €€ XUMHUYECKHX
CBOMCTBAx.

5. Haiinute B HHTEpHETE WM JPYIMX MCTOYHHMKAX HHPOPMAIUIO O MPUMEHEHUU
MOJIOYHOM KHCJIOTBI.

2.1.4. 3ananus 1a00paTopHBIX padoT

JIaGopaTopHble paOOThl ABISIOTCS Ba)KHON YacThiO yUe€OHOTO IMpoliecca Mo JTUCHMIUIMHE
U CIOCOOCTBYIOT (HOPMHUPOBaHHIO y OOy4arolIMXcs YMEHHUH HCCeoBaTh XUMHUYECKHUE
nporecchl U SABJICHUS (IUIAaHUPOBATh M MPOBOJAUTH XMMHUYECKHE SKCIIEPUMEHTBI, UCCIIEI0BaTh
BEIIECTBa U TMPOBEPATh THUIOTE3bl, 00padaThIBaTh M MHTEPIPETUPOBATH PE3YIbTATHI
SKCiepuMeHTOB). JlabopaTtopHble pabOThl MO XMMHUHU TNPEAYCMOTPEHBI B KaXJOM pasjese
OCHOBHOTO M MPUKIIQAHOTO Moayeil (Tab. 2).

Tabnuua 2. JlabopaTtopHbie pabOTHI 10 XUMHUH

Pasnen JlaGopaTopnasi paGora
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Paznen 2. Xumunueckue peakuuu

JlaGopaTopnas padora 1. «Peakuuu ruaposnza»

Pazpnen 3. Crpoenue u cBoiicTBa
HCOPraHN4YCCKUX BCIICCTB

Jlaboparopnas padora 2. «CBolicTBa METAJIJIOB U
HEMETAJIJIOB)

Pazgen 4. Ctpoenue u cBoiicTBa
OpraHu4e€CKuXx BCUICCTB

Jlaboparopnas padora 3. «Ilonyuenue sTusneHa u
W3yUYEHHE €r0 CBOMCTB)

Pazgen 5. Kunertuueckue u
TEPMOJIMHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIHil

JlabopaTopnas padora 4 (Ha BbIOOp)
«OrmpeieneHue 3aBUCUMOCTH CKOPOCTH PEAKIIHH OT
KOHIOCHTpAalIUX pC€arupyromunx BEICCTB» NI
«OrmpeienieHue 3aBUCUMOCTH CKOPOCTH PEAKIIHH OT
TEMIIEPATYPhI»

JlabopaTtopnas pa6ora 5. «/3yueHue BIusHUS
pa3IUYHbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHS

Paznen 6. JlucnepcHbie cuctembl

JlaGopaTtopHas padora 6 (Ha BbIOOP)
«[Ipurorosnenue pactBopoB» wiu «ccnenoBanue
JUCTICPCHBIX CUCTEM»

Paznen 7. KauecTBeHHbIE peaKiuu
0OHApY)KEHHsI OPTAaHUYCCKUX U
HEOPraHUYECKHUX BEIECTB

JlaGopaTtopHas padora 7 (Ha BbIOOP)
«AHanuTUYECKUE peakiuu KaTuoHoB [-VI rpymnm»
WIH «AHATUTUYECKHUE PEaKuu aHUOHOBY»
JlaGopaTtopHas padora 8 (Ha BbIOOP)
«KauecTBeHHbIE peaklliy Ha OTAENbHbIE KJIACChI
OpraHHYEecKUX BelecTB» win «KauecTBeHHBIH
aHAJIU3 OPTaHUYECKUX COEIMHEHUN 110
(GyHKIMOHAJIBHBIM IPYIIIIaM»

Paznen 9.1. UccaenoBanue u
XUMHAYECKUH aHaIn3 00BLEKTOB
orocdepbl

JlabopaTtopnasi padora 9. «OcHOBBI 1Ta0OPATOPHOM
MPAKTHKU»

JlaGopaTtopnas padora 10 (Ha BbIOOp)

«OuuncTKa BOJbI OT 3arpsi3HeHuin» «Onpenenenue pH
BOJIbl U €€ KHCIIOTHOCTH

«OrmpeeneHue KeCTKOCTH BOJIbI U CIIOCOOBI ee
yCTpaHEHHSI»

JlaGopaTopnas padora 11 (1a BbIOOp)
«OO6HapyXeHHe HUTPATOB B IPOTYKTaX MUTaAHUSD»
«MccnenoBanne NpoayKTOB NUTaHUS HA HATMUUE
yTJ1€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJIM4YMe yriieBoI0B (KpaxMmall, TIK03a, caxapo3a)»
JlaGopaTopnas padora 12 (na BbI0Op)
«O06HapyXeHne HeOpraHMYeCKuX npruMecei B mpodax
MIOYBBD»

«Onpenenenue pH BoAHON BBITSKKH IIOUBBI, €€
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KHUCJIIOTHOCTHU U IICJIOYHOCTH

Pasznen 9.2. HccnenoBanue u | JlabopatopHas padora 9. «OcHOBBI 1a0OpaTOPHO
XUMUYECKUH  aHaTUM3  OOBEKTOB | MPAKTHKU»

TexHochepsl JlaGopaTopnas padora 10 (na Bb1OOp)
«OmnpeneneHne XJIOpUI0B METOIOM TUTPOBAHUS B
TEXHUYECKOH BoJie» «OmpeneneHne )KeCTKOCTH
TEXHUYECKOH BOIBI METOJIOM TUTPOBAHUSD)
Jlaboparopnas padora 11. «Onpenenenue
COJICpPKaHMS YIIIEKHCIIOT0 ra3a B BO3/IyXe
MIOMEIICHUs dKcTIpecc-MeToziom» JlabopaTopHas
pa6ora 12 (na BbI60p) «M3roToBneHue Kpacok
(moa0op MUIMEHTOB U CBSA3BIBAIOLINX BELIECTB)»
«HccnenoBanue CBOMCTB BSDKYIIMX BEIIECTB Ha
IpUMEpE THIICAY

OobopynoBanue JjadopaTopur M padoYux MecT Ja0OPATOPUM: MEH3YPKH, MUIETKU-
KaneJbHUITbI, TEPMOMETPBI, MUKPOCKOTI, JIYTIbI, TTPEAMETHBIC U TIOKPOBHBIC CTEKJIA, TUIAHIIETHI
JUTsl KaleTbHBIX peakiui, (UIbTpoBalibHAas Oymara, MPOMBIBAJIKH, CTEKJISTHHBIE MPOOUPKH,
pe3nHOBBIE TPOOKU, (OHAPUKH, HAOOpP PEAKTHBOB, CTEKJISIHHBIC MAJOYKH, INTATUBBI IS
npoOUpPOK;  MEpHbIE  IWJIMHAPHI, BOPOHKH  CTEKJISHHbIE, BOPOHKH  JIEJIUTEIbHBIC
nunuaapuaeckue (50—100 mut), cTynku ¢ mecTukoM, GappopoBbie YaIIKH, MUHIIETH, (PHIBTPHI
OyMakHble, BaTa, Maplid, 4YacoBble CTEKJa, OSJIEKTPOIUIUTKU, J1a0OpaTOpHbIE ILITATUBHI,
CIUPTOBBIE TOPENKH, CIIMYKU, TPUOOP IS TMOJYyUeHHs Ta30B (MM MpoOUpKa C Ta300TBOIHOM
TpyOKO#1), AepKaTeau sl MPOOUPOK, CKISIHKU JIJIsl XpaHEHUS! PEaKTHUBOB, Pa3/IaTOUHBIC JIOTKU;
xumudeckne crakanbl (50, 100 w 200 wur); mmarenu; MHHIETH; THUTEIbHBIC IIUIIIIHI,
CEKYHJOMEDPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—-20 mi1) u MepHbie kKoJIOBI (25, 50, 100 u
200 mu), BoasHas OaHs (WM TEPMOCTAT), CTCKISIHHBIC MAJOYKW;, KOHHMYECKHE KOJOBI IS
tutpoBanus (50 u 100 mi); MHAMKATOPHBIC MOJOCKH uIs onpeneneHus pH u cranmaptHas
WHJIMKATOpHAs IIKaja; YHUBEPCAIbHBIA WHAUKATOp; nunetku Ha 1, 10, 50 mu (vwm mo3aTopsl
Ha 1, 5 mw 10 mm), OropeTkd ISl TUTPOBAHUS, MeAWIMHCKHE mmpuibl Ha 100—150 mut,
nabopaTopHble W/WIM aHATUTHYecKue Bechl, pH-meTppl, cymunpHbBIM 1mKad, u Ap.
nabopatopHoe 000pyI0BaHUE.

[IpuBenem mpumepsl 1a0OpPAaTOPHBIX pabOT Mo pazaeny 2 «XUMHUECKHE PEaKIUN» U
pazneny 4 «CTpoeHue ¥ CBONCTBA OPTAaHUYECKUX BELIECTBY.

Pa3znen 2. Xumnueckue peakunu. Jlaboparopuas padora 1. «Peakuuu ruaposiuza»

HasBauue TeMbl Tema 2.2. «DneKTpoIUTHYECKAS AUCCOIMAIIS U HOHHBIN
oOMen»
Pesynbrar 00yueHus CoCTaBIsITh YpaBHEHHsS] XUMHUYECKUX PEAKIIMH HOHHOTO

oOMeHa ¢ Y49aCTHEM HCOPraHNYCCKUX BCIICCTB

OO01I1e KOMIIETEHITUN OK 01, OK 02

1. Bonpocsl 1411 10nycKa K JiabopaTtopHoi padore
a) chopmynupyiiTe 1eNb MIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BACHUTE, KAaKOU MPOIIecC HA3bIBAIOT TUAPOIM30M, KaKOi OH OBIBAeT;
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B) 00BSACHHUTE, KAKHE CYIIECTBYIOT CIIOCOOBI I0KA3aTeIbCTBA CYIIECTBOBAHUS THAPOIIH3A

HCOPraHNM4YCCKUX U OPTraHUYCCKUX BCIUICCTB;

') OOBSCHUTE, KaK COCTABIISICTCS YPABHCHHUE TUAPOIIN3A;

1) o0bsicHUTE, uyTo Takoe pH? Kak 3aBUCHT MaHHBIA TOKAa3aTeNb OT KUCIOTHOCTH WIIH

OCHOBHOCTH CpE/Ibl pacTBOPA;

e) 00BSICHUTE XOJ BBIIIOJIHCHUSA SKCIICPUMECHTA 110 pCHICHUIO KAYC€CTBCHHBIX 3a/1a4,

) TIEPEYNCIIUTE OCHOBHBIE ACHEKTHI COOJIOIEHHUS TEXHUKN O€30MIacHOCTH Ipu padoTe ¢

arpecCUBHBIMU peareHTamMu (TUAPOKCUA HATPHUSL).

2. IlpoBenenne onbITOB

O0opynoBanue u nocyaa PeakTuBbI
1. CrexnsiHHbIE TPOOUPKHU 1.  PacrtBop NaOH
2. lrtatuB s mpoOUPOK 2. PactBop NaSO4
3. PactBop AICI3
4.  PactBop Na,COs
5. PactBop Cu(OH)2
6. KucinoTHO-0CHOBHBIN MHIUKATOP

AJropuT™M nposeneHus onbita Ne 1

Bonpocsl u 3ananus

3apanmne Ne 1. B Tpex mpoOupkax moa

HOMCpaMH HaAXOOATCA paCTBOPLI TPEX CoJIe:

XJIOpHU/Ia AIFOMUHUS, CyJb(ara HaTpus,
kapOoHara Hatpus. He mosb3ysch apyrumu
pEaKTUBAaMH, ONIPEICITUTE COCTAB KaXKI0U
MPOOHUPKH.

1. JIaTb 0OBsICHEHHE POBEICHHBIM OIIBITAM.
2. CocTaBUTh ypaBHEHHUS PEAKIUH,
MPOTEKAIONIUX B MPOOUPKE B MOJIEKYISIPHOM U
HOHHOM BHJIaX.

AJITOPUTM NPOBeeHHUs onbITa Ne 2

Bonpocsl 1 3axanus
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3apanme Ne 2. Yto npousouaeT, eciu
OXJIAZIUTh PACTBOP KapOOHATa HATPUS WU
N00aBUTh K HEMY TUAPOKCH]T HATPHS?

1.1. Hanute B mpobupky 1-2 mi1 pacTBopa
kapOoHaTa HaTpHSL.

1.2. OnycTuth NpoOUpPKY B CTaKaH C OUYEHb
XOJIOJHOW BOJIOM WJIM CHETOM.

1.3. IIpoBeputsh cpeay pacTBOpa npu

IIOMOIIIX KNUCJIOTHO-OCHOBHOI'O MHAWKATOPA.

1.4. JloGaBUTH K pacTBOpYy KapOoHaTa
HaTpusa THAPOKCU HATPUA.

1.Kakoil nHaUKaTOp JIydlle UCIIOIb30BaTh IS

OTIPEICIICHHUs CPEJIbI PacTBOpa?

2. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHMS

XUMHYECKUX PEAKIIUH, B MOJIEKYJISIPHOM U
MOHHOM BUJAX.

AJITOPUTM npoBeAeHHs onbiTa Ne 3

Bonpocsl u 3ananus

3apanue Ne 3. [IpoOaeMHBIN OMIBIT.

1.1. B ogay mpoOupKy ¢ pacTBOpoM
cynbdata menu (I1) mpunute pacTBop
TUAPOKCUA HATPHSL.

1.2. Bo BTOpYIO MPOOHPKY C PACTBOPOM
cynbdara meau (1) mpunuth pacTBop
KapOoHaTa HaTpHsL.

1.3. CpaBHHTH IBET 0OPa3YIOIIUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMAHHE Ha BHIJICIICHHUE
ra3a B OJTHOM U3 MPOOUPOK.

1.5. Onpenenuts, OTKYAa MOXKET
BBIJICIISATHCS ATOT ras?

1.6. [IpoBepuUTh KaUECTBEHHBIN COCTAB raza
TOPSIIIEN JIYYUHKOM.

1.7. OOBICHUTH MPOUCXOIAIIICE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XMUMHYECKUX PEaKLIUi, B MOJIEKYJIIPHOM U
MOHHOM BUJaX.

AJITOpUTM npoBeAeHHs onbiTa Ne 4

Bomnpocel n 3a1anu
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3aganue Ne 4. [IpoOneMHBII OIBIT. 1. OOBACHUTH MPOUCXO/IAIIEE SIBICHUE.

1.1. K pacTBopy xJj10puaa aqtoMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
MPUIIUTH PacTBOp KapOOHATa HATPHUSL. XMMHMUYECKUX PEAKLIUH, B MOJIEKYJIIPHOM U
MOHHOM BUJaXx.

3. OTBETUTH HA BOIIPOCHI.

Jl1s1 9ero B MEUIIMHCKOM ITPaKTHUKE
HCIIOJIB3YIOT PACTBOP MUTHEBOM COJIBI JJIst
MI0JIOCKAHUS IPU BOCTIAJIUTENbHBIX
3a0oneBanusx ropya? KakoBa posib ruaposnsa
B nipupoje? IloueMy pacTBop Mbliia IEHUTCS B
Bojie?

3. O0paboTka pe3yJbTATOB ONBITOB

1. Ilpoananu3mpoBaTh COOTBETCTBUE IIOJYYEHHBIX PpE3YyJIbTaTOB THUIAM THUIPOJIHU3A.
CnenaTb COOTBETCTBYIOIINE BBHIBOBI.

2. CdhopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIa THAPOJU3Aa U KUCIOTHOCTH CPEIbl
pacTBopa.

Pa3znen 4. CTpoeHue u cBOiicTBAa OpraHnyeckux Beulecrs. Jlaboparopuas padora 3.
«IlosryyeHue 3THIEHA U M3YyYEeHHE ero CBOHCTBY»

Hazsanue teMbl Tema 4.2. «CBOMCTBA OPraHUYECKUX COCTUHEHUID)

Pe3ynbrar 00yuenus YcranaBnuBaTh ~ 3aBUCUMOCTh  (DU3HKO-XMMHYECKUX
CBOMCTB OpraHUYeCKUX BEUIECTB OT CTPOCHUS MOJIEKYI

OO01me KOMIIETSHITUN OK 01, OK 02

1. Bonpocsl 151 10NycKa K JIabopaTopHoii padore

a) chopmynupyiiTe 1eNb MIIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00bsACHUTE, K KAKOMY KJIacCy OpraHMYeCKHUX BEIIECTB OTHOCUTCS 3TUJICH;

B) 00BSICHUTE, KAKUMH XUMUYECKUMU CBOMCTBAMU 00J1a/1al0T BEIIECTBA IJAHHOTO Kjacca,
KaKHle KaueCTBEHHbIE peaklnu Ui UX 0OHAPYKEHUS UCTIOTIb3YIOTCS;

r) OOBSICHUTE, KaK MOXXHO TIONYy4YUTh BEIECTBAa JAaHHOTO Kjacca COCOUHEHHH B
1ab0paTOPHBIX YCIOBUSX;

1) 0OBSICHUTE, U3 YE€r0 COCTOUT MPUOOP IS MOTy4EHHUs Ta30B;

€) MepevyrcIuTe OCHOBHBIC aCHEKThl COOMIOJCHHS TEXHUKU O€30MacHOCTH MpH padoTe C
JIBX (9TUOBBIN CIUPT), arpECCUBHBIMU peareHTaMu (KOHIICHTPUPOBAaHHASI CepHasi KUCIOTa),
HarpeBaTeIbHBIMU IpUOOpaMu (CIIUPTOBKA).

2. IIpoBenenne onbITOB

OobopynoBanue u mocyaa PeakTusbl
1. CrexnsHHbIe MTPOOUPKU 1. Konnenrpuposannslii pactBop H2SO4
2. rtaTtuB s mpoOUpoOK 2. DTUIIOBBIM criupT
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3. CnupTtoBka

3. PactBop KMnO4

4. Cnuuku 4. bpomHas Boja

5. Tlecok

AJroput™m nposeaeHnus onbita Ne 1

BOI[pOCI)I H 3a1aHus

1. ITomyuuTh STHIIEH AETUAPATALMEN STHIIOBOTO CIIUPTA,
0OHapyXMUTbh €ro, U3Y4UTh €ro CBOICTBA.

1.1. B npobupky HamuTh 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPOXKHO J00aBUTh 6—9 MJI KOHLIEHTPUPOBAHHON CEPHOM
KHUCJIOTBI. 3aTEM BChIIIaTh HEMHOT'O MTPOKAJIEHHOTO MecKa
(TIecCoK MM MENIKKE KyCOYKHM NIEM3bI BBOJAT U1 TOTO, YTOObI
MPEeIOTBPATUTh TOTYKH JKUIKOCTH MIPH KUTIEHUH). 3aKPBITh
poOupPKy IPOOKOI ¢ ra300TBOAHOM TPYyOKOH, 3aKPEMUThH €€ B
HITaTUBE U OCTOPOKHO HArpeTh COACPKUMOE TPOOUPKU

(puc.1)

1eCOK

CH,OH
ﬁzs’o (1:3)
K

(xomit.)

Br,

KMnO,

1.2. OcTOpOXHO, pABHOMEPHO HArPETh CMECH.

1.3. B npyryto npoOupky Hanelte 2—3 mi pa30aBiIeHHOTO
pacTBopa repMaHraHara Kajus, U IPOIyCTUTE Yepe3 Hero
ras.

1.4. B TpeThio npoOupKy HaIUTh 2—3 M OPOMHOM BOIbI,
OITyCTUTh Fa300TBOJIHYIO TPYOKY J10 JTHa 3TOW MPOOUPKH U
MPOMYCTUThH Yepe3 OPOMHYIO BOAY BBIACISAIOIIUNACS Ta3.

1.5. BbIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
IIOBEPHYTH €€ OTBEPCTUEM KBEPXY, IOPKEUD BBIIEIISIOMIMICS
ra3 (puc.2).

1. Yto mpoucxoauT B
npobupke? Yro Habmogaere?
2. K xakomy tumy
XUMHUYECKUX PEAKIUN
OTHOCSITCS 3TH MPOLIECCHI?
Kak nazsiBarorcs?

3. Kak MeHnsieTcs okpacka
pactBopoB? [Touemy?

4. Kakum ruiaMeHeM ropuT
stuiieH? [Touemy?

5. CocTaBUTh ypaBHEHUSI
IIPOTEKAIOIINX ITPOLIECCOB.
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C,H;0H (aTnso0-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHUE MOJYYEHHBIX PE3YJIbTATOB CIOCOOAM MOJIy4YeHUS
HeMpeJeNbHBIX YTIEBOA0POIOB psaa dTHiIeHa (akeHoB). CenaTh COOTBETCTBYIOIIHNI BBIBOJ.

2. ChopmynnpoBath BbIBOJ O (PU3UKO-XUMUYECKUX CBOMCTBAX ATHIICHA.

3. ChopmynupoBaTh BBIBOJI O CIIOCO0aX 0OHAPYKEHUS dTUJICHA.

2.2. OueHovHbIe cpeacTBA Py0esKHOro (TeMaTHYeCKOro) KOHTPOJs MO JUCUHMILIMHE
«XuMHUD)

PyOexHbIl (TeMaTH4YeCKUi) KOHTPOJIb MO JUCIHMIUIMHE «XUMHS» TPOBOIUTCA B (hopme
KOHTPOJIBHBIX paboT MO pa3fesiaM OCHOBHOTO MOAYJS Ha OTAENbHBIX 3aHATUSX, KEHCOB U
y4ueOHO-HCCIeI0BATEIbCKUX TPOEKTOB.

2.2.1. KonTpoJsbHbIe padoThl 110 pa3aeaiam

KouTtposnbHble paboThl MO XMMHHM KaK OLIGHOYHBIE CpPEICTBA PYOEKHOTO KOHTPOJIS
3aBepuIalOT U3yyeHue 1 wim 2 TeMaTuyecKux pa3faesoB OCHOBHOTO MOIYIIS.

Pasnea 2. Xumnueckue peaxkunu. KontposbHas padora «CTpoeHue BelecTBa H
XUMHYeCKHe Peakium»

KonTposnbHas paboTa coaepKuT YeThipe BUAA 3aJaHUi:

1. 3agaun Ha coCTaBJIeHHE XUMHYECKUX (DOpPMYJ IBYXaTOMHBIX COEIMHEHUI MO HX
HAa3BaHMUIO.

2. 3aauy Ha COCTaBJICHHE YpaBHEHHUI peakluii: COSIUHEHUs], 3aMEIICHUS, PA3JIOKECHHUS,
oOMeHa M peakuMii C  y4yaCTHeM  KOMIUIEKCHBIX  COCIMHEHUH;  OKHUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEaKIUH.

3. 3agaHus Ha COCTaBJICHHE MOJEKYJISPHBIX M HOHHBIX PEAaKIUil THAPOIU3a COJCH,
YCTaHOBJIEHHE U3MEHEHMSI KUCIIOTHOCTH CPENBI.

4. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHHSIM XUMUYECKHX
peakumii: MaccoBOil MM OOBEMHOM J0MM BBIXOJA MPOJYKTAa PEAKUUU COEAUHEHHUS OT
TEOPETHUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHHH I'a30B; KOJUYECTBEHHBIX XapaKTEPUCTHUK
MCXOJIHBIX BEIECTB M MPOAYKTOB pEaKIMM; Macchl (00beM, KOJIMYECTBO BEILECTBA) MPOIYKTa
peakuuu, €ciu OJHO M3 BEIIECTB JAHO B BUJE PacTBOpPA C ONpPEAEICHHONW MaccOBOM A0jeH
PacTBOPEHHOTO BEILIECTBA.

Pa3znesn 3. Ctpoenue u cBoiicTBa HeopraHm4deckux Bemiects. KonrpoabHas padora
«CBoiicTBa HEOPraHNYeCKHUX BeleCTB)
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KonTponpsHast paboTa COIEp>KUT TPH BHUIA 331aHUIA:

1. 3agaun Ha pacdeT MaccoBOM J0JIM (MAacChl) XMMUYECKOTO 3JIEMEHTA (COCIUHEHUS) B
MoJIeKyJie (cMech).

2. [IpakTryeckue 3aaHus MO Kiaccu(UKAIMN, HOMEHKIATYpe U XUMUYECKUM (hopMyIam
HEOPraHUYECKUX BEUIECTB pAa3IMYHBIX KJIACCOB: OIpEAETCHUE Kiacca HEOPraHWYeCKUX
BEIIECTB, HA3bIBaTh HEOPraHMYECKUE COCAUHEHUS 10 MEXKIYHApOJHOM M TPUBHAIBHOU
HOMEHKJIATYpE 10 XUMUYECKUM (POPMYIIaM.

3. 3amaHus Ha COCTaBJICHUE ypaBHEHUI XMMHUYECKHX PEaKLUUN C y4acTHEM IMPOCTHIX U
CIIOHBIX HEOPraHMYECKHX BELIECTB: OKCHJIOB METAUIOB, HEMETAIJIOB M aM(OTEpHBIX
JJIEMEHTOB; HEOPraHMYeCKUX  KHCIOT, OCHOBAaHMH U  aM@QOTEpHBIX THJPOKCHUJIOB,
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIMX UX CBONCTBA U CIIOCOOBI MOJIy4EHUSI.

Paznen 4. Ctpoenne m cBoiicTBa oprannuyeckux BeulecTtB. KonrpoabHas padora
«CTpoeHHe U CBOHCTBA OPraHUYeCKUX BellecTB)

KoHnTposnbHast paboTa COCTOUT U3 MATH BUJOB 3a/laHUM:

1. 3amanusi Ha CcOCTaBJICHHE HA3BaHWW OPraHMYECKHX COEIWHEHUN M0 XUMHYECKUM
¢dbopmynaM (B T.4. CTPYKTYPHBIM) C HCIIOJIb30BAHHEM TPUBUAIBHOW MM MEXIYHApOJHON
CUCTEMAaTUYECKO HOMEHKJIATyphI.

2. 3ajmaHus HaA COCTaBJIEHHE TMOJHBIX M COKpAUIEHHBIX CTPYKTYPHBIX (OpMyI
OpraHMYECKHUX BEIIECTB OTAENbHBIX KIACCOB [0 HUX Ha3BaHUSAIM B COOTBETCTBHUHM C
MEKIyHApOAHON HOMEHKIIATYPOH.

3. 3aaum Ha ompenerIeHUE MPoCTeuIel GopPMyIIbl OPraHUIECKON MOJICKYJIbI, UCXOIS U3
3IIEMEHTHOTO cocTaBa (B %).

4. 3amaHWs HaA COCTABJICHHWE YPABHEHUM XUMHUYECKHUX PEAKUHMM, HILTIOCTPUPYIOMINX
XMMHYECKHE CBOMCTBA C YUYETOM MEXaHM3MOB MPOTEKAaHUs JAHHBIX PEaKUUi U TeHETUYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KJIACCOB, B T.U. [IETIOYKH IIPEBPAIICHUMN.

5. PacyeTHble 3a/1a4M 0 ypaBHEHUSAM PEAKIIMi C y4aCTHEM OPraHUYEeCKHX BEIIECTB.

Pasnea 5. Kunernueckue ¥ TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
xumMunuyeckux peaknuii. KonrposbHasi padora «CKOpPOCTb XMMHYECKON Ppeakuud H
XMMHYecKoe PaBHOBECHE)

KoHnTposnbHas paboTa COCTOUT U3 TPEX BUAOB 3a/IaHUM:

1. PacuerHple 3aauu Ha HM3MEHEHHE CKOPOCTH XUMHYECKUX B 3aBUCUMOCTH OT
KOHIIEHTPALIMU PEarupyroIIUX BEIIECTB U TEMIIEPATYPHI.

2. 3ajaumn Ha pacueThl TEIUIOBBIX YPPEKTOB XUMUYECKUX PEAKIMI U OmMpe/esieHue THIla
peakiuu (1o TermioBoMy 3PQPeKTy: SK30- U SHAOTEPMUUYECKUE).

3. Baganus Ha npumeHeHue npuniuna Jle-lllarenbe A Hax0oXAEHUS HANpPaBICHUS
CMEIIEHUS PaBHOBECHUS XMMHUYECKON peakiuu U aHaiu3 (aKTOPOB, BIUSIOUIMX HA CMELICHHE
XMMHUYECKOTO PAaBHOBECHS.

Pazgen 6. ducnepcHbie cucrembl. KonTposabHasi pabdora mo teme «/lucnmepcHsbie
CHCTEMbI»

KonTposnpHast paboTa COCTOUT U3 IBYX YacCTEH:

1. 3agaun Ha NPUTOTOBIEHUE M pacyeT KOHUEHTpauuu pacTBOpoB (3 3amaud Ha
pacTBopeHue, pa3daBieHNne, CMEIINBAHUE PACTBOPOB).

2. 3ajaHus Ha JAUCHEpPCHBIE CUCTEMBI, UCIOJb3yeMble B OBITOBOW M NMPOU3BOACTBEHHOMN
JESITEILHOCTH YEJIOBEKa (B BUJE TECTOBBIX 3a/1aHUN).

[IpuBenem mpumepsl 3aJaHUN KOHTPOJBHOU paboThl Mo TeMe «CTpoeHHe M CBOICTBa
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OpPraHM4YecKnX BellecTB)», KOTopas IPOBOAUTCS IOCIIE U3yUEHHs 00yJaronuMucs pasaena 4.
Ilo uroram m3yuenus paznena 4 «CTpoeHMe W CBOWCTBAa OPraHMYeCKHX BelleCTB»

oOyuaromiuecst OyayT CIIOCOOHBI:

— ONIPENENATh TPUHAAISKHOCTh BEUIECTB K pa3jIMYHbIM KJaccaM OpraHUYecKUX
COEJIMHEHUI; TOMOJIOTH U U30MEPBHL;

— Has3bplBaTb H3YYEHHBbIE BEILECTBA [0 «TPUBHAIBHON» MM MEXIyHApOIHOU
HOMEHKJIATYpE;

— XapakTepu3oBaTb CTPOECHUE M XUMHYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCTMHEHUH

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTAaBa U CTPOEHMUS;

— IIPOBOJIUTH BBIUMCIICHUS [0 XUMUYECKUM (POpMYJIaM U YpaBHEHHUSM.

TemaTuueckuii KOHTPOJIb OCYIIECTBIAETCS MeTojoM TectupoBanus (I) mmm B dopme
MMCBbMEHHOM paboThl, BKIIIOYAIOIIeH pakTuieckue 3ananus u 3aaaquu (II).

IIpuBenem npuMep KOHTPOJILHOI padoThl B (hopme TecToBbIX 3aganuii (I).

1. BemectBo, cOCTaB KOTOPOTO BBIpaXkeH MoJieKyssipHoi dopmynonr C3Hg oTHOcHTCs K
KJ1accy:

1) apensl

2) aJKaHbl

3) anmkeHbl

4) anKuHbI

2. Hasanwue BerectBa, popmysa koroporo: CHs-CH(CH3)-CH2-CH2-OH

1) Oyranomn-2

2) neHTaHou-2

3) 2-metunbdyranoa-4

4) 3-meTundyranos-1

3. BemectBo, nmeroriee popmyny CH>=CH» Ha3biBaeTcs:

1) Tomyou

2) aTUNeH

3) raunepuH

4) mpomnaHoJI

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMeeT GopMyITy:

1) C2HsOH

2) (CHs)2NH

3) CH3-CH,-COOH

4) C3HoOH

5. Jlns ankaHOB XapaKTepHa peakius:

1) npucoeaunenus He

2) XJIOpUpPOBAHHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepHu3aIu

6. MeTaHon pearupyer c:

1) HaTpueM

2) BoJOM

3) BoiopoOM

4) meTaHoM
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7. YKCyCHas KHCIIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na.COs

4) H20

8. BepHbl 11 yTBEpXKACHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMHUHOKHCIIOTBI IPOSBIISIIOT TOJBKO OCHOBHBIE CBOKCTBA

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEpHO HU OJIHO U3 YTBEPKICHUM

9. Ypasuenue xumndeckoit peakiun CoHe+Clo—C2HsCIHHCI sBnisieTcst:

1) peakiueil 3amelieHys, NPOTEKAIOIIEH 10 paJUKAIbHOMY MEXaHU3MY

2) peakiuei mpucoeIMHEHUs, TPOTEKAIOIIEH 10 paANKaTLHOMY MEXaHU3MY

3) peakiueit 3aMenieHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakiuei mpruCcoOeTUHEHUS, MPOTEKAIOIEH 1T0 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOTO 3epkajia» (C aMMHUAaYHBIM PacTBOPOM OKcHaa cepebpa)
BCTYMAET:

1) sTanon

2) raroKo3a

3) rounepuH

4) xpaxmai

11. YcraHoBHTE COOTBETCTBHE MEXKIy HAa3BaHMEM BEIIECTBA M KiIaccoM (TPYMIOi)
OpPraHMYECKUX COSAMHEHUM, K KOTOPOMY(-0i) OHO MPUHAIIEKHUT.

Hazpanue BemecTtBa

A) CH3COOH

b) CH3-CH2-CHs

B) CH,=CH-CH2-CH3

I') CH3-CH2-OH

Kitacc oprannueckux coequHeHUN

1) onHOATOMHBIE CITUPTHI

2) yriaeBoibl

3) kapOOHOBBIE KHUCIOTHI

4) apoMaTUYECKUE YTIIEBOAOPOIbI

5) HenpeaenbHbIE YTIEBOA0PO/IbI

6) mpenenbHbIE YTIIEBOAOPOIBI

12. B cxeme npeBpalieHui

1500°C Caxr +Br»

CH4 — X1 — Genzon — X2

BeleCTBAaMU X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:

1) anetunex

2) aTUneH

3) 6pombeH30a

4) xnopOeH30I
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5) denon

6) IUKIIOTeKCaH

13. Ompenenure MonekymsipHyo (Gopmyiny BemiecTBa, conepxkamiero 37,5% yriepona,
50% xucnopona u 12,5% Boaopoaa. OTHOcUTENbHAS TJIOTHOCTh MApPOB 3TOrO BEIIECTBa MO
BOJIOpOAY paBHa 16.

1) CHsOH

2) C2HsOH

3) HCOOH

4) CeHsOH

14. CkoJbKO JIUTPOB BOJIOpOJA MOTpedyeTcs st oOpa3zoBanus 10,2 T 3TUIOBOTO CiMpTa
W3 areTalibIeTua, €CIIU BBIXOJ TPOIyKTa peakiuu coctaBiseT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBenem npumep 3aaHui 1JIs1 MUCbMEHHON KOHTPOJIbHOM padotsl (II).

1. JlaiiTe Ha3BaHWUA OPraHUYECKHM COCIWHECHUSM 10 XUMHUYECKUM (QOopMyliaMm C
WCIIOJIb30BAHUEM TPUBHAIBHON WIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPBI:

a) C>HsOH

0) (CHz)2NH

B) CH3-CH(NH)-COOH

r) CsHoN

n) CH3CH2HC=0

e) CeHsCH.0OH

2. CocraBbTe MOJIHBIE U COKpPAILEHHBIE CTPYKTYpPHBIE (POPMYIIBI OPraHMYECKHUX BEIIECTB
OTJIEIbHBIX KJIACCOB M0 UX HA3BaHUSIM B COOTBETCTBUU C MEKIYHAPOJHOM HOMEHKIATYPOil:

a) METHUII0CH30J1

0) aHWIHH

B) 3-MeTUIOyTaHab

T') IUKJIOT€KCEH

n) OyramueH-1,2

€) 2-MeTuIIponano-1

x) OyruH-1

3) aMUHOYKCYCHasl KUCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMUYECKHX PEAKIIMI COTTIACHO CXeMe MPEeBPaIlleHUI:

1500°C Caxr +Br»

CHs —» X1 — X2 — X3

VYKakuTe TUIT U1 MEXaHU3M PEaKLiU, Ha30BUTEe 00pa30BaBIINECs BEIIECTBA.

4. Onpenenute MoJEKyIsIpHYI0 (opmyny BemiecTBa, coiepxaiiero 37,5% yriepona,
50% xucnopona u 12,5% Bogopona. OTHOCUTENBHAS IUIOTHOCTH IApOB ITOrO BEILIECTBA I10
BOJIOpOy paBHa 16.

5. CkonbKO JUTPOB BOJOpoaa motpedyercs 1t oOpasoanus 10,2 T 3THIOBOTO CHHMpTa
U3 aleTanbAeruia, €Civ BbIX0 IPOAYyKTa peakiuu cocrasiseT 80%?

2.2.2. Keiicbl

Kelicbl MCHONB3yIOTCSI B KAayeCTBE OLIEHOYHOIO CpPEACTBA B pas3fAeie 8 INPHUKIAIHOIO
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MOJYJIsl, UX COJIEpKAHHE OIpPENeNAeTCs C y4eToM MNpo(ecCHOHATBLHONW HAampaBIeHHOCTH
obpaszoBatenbHOM mporpammbl CITO. ITpuMepsr BOZMOKHBIX TeM KEHCOB:

1. Ilorennenue kaumaTa U BBICBOOOKIEHUE Ia30BbIX TMIPATOB CO JIHA OKEaHa.

2. Bynymue marepuainsl 11l aBUa-, MallIMHO- ¥ IPHOOPOCTPOCHHSL.

3. HoBele MaTepuabl i COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PacCTUTENbHBIX IIPENapaTOB.

5. XuMHYECKHUE 3IEMEHTBI B )KM3HH YEJIOBEKA.

6. Bonoponas sHepreTuka.

[IpuBenem mpumepsl keiicoB mo xumuu (aBrop ['omybeBa Muua BopucoBHa, y4urensb
xumuu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «X10p B KM3HM 4eJ10BEKa)

B Snonuu oObenMHEHHBIMM CWJIamMu HalMOHAJIBHOTO HMHCTUTYTa 370POBBS U
[Ipedexrypnoro yauBepcutera Cua3yoku OBUIO TPOBEACHO HCCIENOBAHUE. YUEHBIC
BBISICHWJIM, YTO €CTECTBEHHBIC OPraHMYECKHE BEIIECTBA BCTYMAOT B PEAKIHI0 C
XJIOPUPOBAHHOM BOJOW W3-TIOJT KpaHa, 0oO0pa3ys OMacHbIe COEIUHEHHUS, KOTOPBhIE MOTYT
CIIYKUTh NMPUYMHON paka. Takue coequHeHus HasbiBaroTCs MX, To ecTh «MyTareH UKC» WU
«HeunsBecTHBIN MyTaren».

Samanus:

1. IIpeanmoxxute crmocoObl YMEHBIIICHUS SIZIOBUTOTO BIMSHUS XJIOpa B MMUTHEBOU BOJIC HA
OpraHW3M YeJIOBEeKa.

2. Ucxons u3 cBOed XKU3HEHHOW MPAKTHKU, MPUOIH3UTEILHO PACCUUTAUTE, CKOJILKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIB3YETE B TEUCHUE AHS U JIJIS1 KAKUX LIEJIeH?

3. Kakue opransl yenmoBeka 00JIbIIIEe BCETO CTPAIAIOT OT BO3ICHCTBHS Xjopa?

4. Kak BiMsieT XJIOpUPOBAHHAS BOJA Ha YEJIOBEKA NMPU KylaHUU?

5. Haiinure nomomHUTENbHYIO HWHGOPMAIMIO O 3aMEHE XJIopa IpHU 00e33apa’KUBaHUHU
BO/IBI.

6. Mccnenyiite pa3audHbie TOBApPhl OBITOBON XUMHH B CBOEM JoMme. COCTaBbTE CHHCOK
XJIOpCOAEpKAIIUX COSAUHEHUHN, YKaXKUTe Mepbl 0€30IaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne2. «BoxopoaomMoomnm — mar B Oyayiuee»

ABtomoOmnn Honda FCX Clarity Ha BOJOPOIHBIX TOIUIMBHBIX JJIEMEHTAX €3JAT IO
noporam Eppomer ¢ 2009 roma. B 2011 romy Honda mnpucoemununace K €BpOINECHCKOMY
naptHepcTBy aKosiornuHoil sHeprum (Clean Energy Partnership), mocne dyero BbiBena Ha
MIEPBBIN TUIaH MPOU3BOJCTBO HKOJIOTUYECKU YHCTHIX aBToMoOmIel. A Ha [lstom MockoBckoM
Mexnynapoanom aBrocanioHe BA3 mpezacraBun cBoro HOBUHKY «Jlaga-AHTai» ¢ OammoHamu
BOJIOPOJA U KUCIOPOAA.

3ananus:

1. Tlouemy wMHOTHE aBTOMOOWIIbHBIE KOMIIAHUM pa3pabaThIBalOT aBTOMOOWIIH,
paboTarolie Ha BOAOPOTHOM TOTLTHBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOWIIEH, palOTaloIUX Ha YIIIEBOJOPOJHOM TOIUIMBE,
BIIMSIIOT Ha 3/J0pPOBbE UeIOBeKa?

3. Kakue «+» 1 «—» BBl BUAUTE Y BOJOPOJOMOOUIIEH?

4. HaiimuTe NOTOTHUTENBHYIO HH(OPMAIIHIO 00 HX YCTPOUCTBE.

5. Ecnu B Bamieil ceMbe WU y BalllUX 3HAKOMBIX €CTh aBTOMOOMJIM, TOJICUHMTANTE,
CKOJIBKO MPUOTU3UTENHHO JIUTPOB OEH3MHA, Ta3a U KaKOW MapKH HCIOb3yeTe €KETHEBHO.
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6. Kakue BemiectBa M B KaKOM KOJIMYECTBE MOTYT HAXOJIUTHCS B BBIXJIONHBIX Tra3ax
BaIllUX aBTOMOOWMIICH?

2.2.3. YueOHO-HcC/1e10BaTeIbCKUI NPOEKT

VY4eOHO-UCCAeIOBAaTEIbCKII ~ MPOEKT  SIBISIETCS  OCHOBHBIM ~ CIOCOOOM  OILICHKH
pe3ynbTaToB 00y4deHUS, CPOPMHUPOBAHHBIX Yy OOyUYAIOMUXCS B XOJIE€ OCBOCHHUS IMPHUKIIAIHOTO
Modyns XuMuu B pazzgenax 9.1. m 9.2. MccnenoBaHue M XMMHUYECKUH aHaIU3 OOBEKTOB
ounocepsl/Texaochepsl (¢ yaerom Oyayiei mpodeccnoHAIBHOH IeATeTFHOCTH ).

[IpuBenem mpumep MPOEKTHOTO 3aJaHMs, pabdoTa HaJ KOTOPHIM HAauMHAETCS C Havaja
pa3gena, a JeTalbHOE BBINIOJHEHHWE 3aJaHUi B Tpynmax u oQopMIeHHE pe3ylIbTaToB
MPOEKTHOM JIEATENILHOCTH MPOU3BOANTCS B KOHIIE H3YUYCHUS pasJiena.

OOmast TemMa TpoOeKTa, MPUBEACHHAs HIKE, B JaJbHEUIIEM JIEKOMIIO3UPYETCS TI0
(daceTHOMY TPHHIUITY B 3aBHCHUMOCTH OT IOJy4aeMO# OOy4JaroIUMUCS CIEIHaTbHOCTH
(mpodeccun), a TakkKe Kaxaas TpyIa MOXKET paccMOTpeTh OoJiee yriayOJIeHHO OJWH U3
00s3aTeNbHBIX COJEPKATEIBHBIX KOMIIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3Banue nmpoekra: cocraBiieHUE NTPOEKTA [IBETHUKA/Ca/1a/0ropojaM B 3aBUCHUMOCTH OT
cocTraBa IMPOaHATM3UPOBAHHBIX MTOYB.

IIpoGiema wucciaenoBaHusi: ONpEICICHUE BO3MOXHOCTH pa3OMBKMA I[BETHHKA B
COOTBETCTBUH C JW3aHEPCKAM 3allpOCOM M HEOOXOJWMOCTH aJaNTalui Ju3aiiHEpCKOTO
MpoekTa K TIOYBEHHBIM U KIMMAaTHYeCKAM YCIOBHSM Ha OCHOBAaHHHM HCCIEIOBaHUS
XAMHYECKOTO COCTaBa MOYB MPEAIOKEHHOTO yIacTKa.

Heas mpoekTa: onpenenuTh BIMSIHUE XMMHUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
y4acTKE Ha acCOPTUMEHT pAacTeHHMH, DPEKOMEHJOBAaHHBIX K IMOCAAKe M pealu3aluu
BBIOPAHHOTO JU3alHEPCKOTO MPOEKTA.

3anayu npoekra:

1) uccnenoBaTh XMMMUYECKHM COCTaB, CTPYKTYpPY, KUCIOTHOCTb ITOUYBBI HA IIPEAJIOKECHHOM
YUacTKe;

2) uccnenoBaTh MHCOJISLMIO OTBEICHHOI'O /7S LIBETHUKA Y4acTKa;

3) nmpemnoKHUTh MEpbl M0 YIYYIIEHHIO KadecTBa MOYBBI ITyTEM BHECCHMs Pa3IMYHBIX
ynoOpeHuit 1 100aBOK Ha NPEJIOKEHHOM YYacTKe B Cllydae HEOOXOIMMOCTH;

4) onpenenuTh aCCOPTUMEHT PaCTEHUI B COOTBETCTBUHU C BBISBICHHBIMH OCOOCHHOCTSAMU
HCCIIEZIOBAHHOIO Y4aCTKa M TU3alfHEPCKUM 3aIpoCcoM;

5) cocTaBUTh NOCATOUYHYIO BEJOMOCTb;

6) IOArOTOBUTH U IYOJMYHO MPEICTABUTH MIPE3EHTALIMIO IO TEME [TPOEKTa B KOMaHJIE.

Pe3yabTarsl 00yueHus:

— ONpeAessATh IepeuyeHb HEeOOXOAMMBIX HCCIIEAOBAHMM XMMHYECKOTO0 COCTaBa IOYB U
y4yacTKa JUis COCTaBJICHUS WM aJalTaluy paHee pa3pab0oTaHHOTO MIPOEKTa [IBETHUKA,;

— ONMCHIBaTh 3aBUCUMOCTb ACCOPTUMEHTA PACTEHUH OT KadecTBa MPeI0KEHHON MOYBBI
111 00yCTpOMCTBA IIBETHUKA;

— CIIOCOOHOCTb HCHOJB30BATh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHalu3a H
UHTEepOpeTaluuu MHPOpMaluu, U WH(GOPMAIMOHHBIE TEXHOJIOTUH JUIS BBINOJIHEHUS 3ajay
npodeccroHanbHO# nesrensHocTH (OK-2);

— cnocoOHOCTh 3(PPEKTUBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJJICKTUBE M KOMaHJE
(OK-4).

PesynbTaT npoexkTHOM padoThI 00y4aromerocs:
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— Maker / BujieoMaTepuali / medatHeie cpeactsa / 3D-Moaenu KOCMUYECKOW TEXHOIOTHH;
MIpe3eHTAIHS Pe3yJIbTaTOB UCCIEAOBAHUS Ha IPOGECCHOHATBHBIX KOHKYPCaX.

dopMa npeacTaBjieHus pe3yJbTaTOB MPOEKTHON PadoThI:

— 3alUTa NTPOEKTa C HCIOJIb30BAHUEM CpPEJACTB BHU3yallM3allMd W JIEMOHCTpAIlUU
npoaykTa ( / Makera / BUeoMarepuana / me4aTHbix cpencts / 3D-moaenu (pu HAIW9IHH).

Bo3Mo:kHbIE BADHAHTBI TEM NMPOEKTOB:

1. UccnenoBanue coctaBa MUHEPaIbHOM BOJBI M PEKOMEH/IALIUU 110 €€ UCII0JIb30BaHMIO.

2. UccnenoBanue paspyllaroolero AEMCTBUS NPUPOJHOM BOABI HAa CTPOUTENIbHBIC
MaTepHaIbl.

3. CocraBneHue TMPOEKTa I[BETHUKA/Oropoja/caja B 3aBUCMMOCTH OT COCTaBa
MIPOAHAJIM3UPOBAHHBIX IOYB B COOTBETCTBHM C JU3alHEPCKUM 3alpocoM (MOHOXPOMHBIH
IOIBETHHUK, IBETHUK OAHOJICTHHUKOB, MHOT'OJICTHUKOB, Z[CKOp&THBHBIfI oropoa u I[p)

4. CocraBneHue cOaJaHCUPOBAHHOIO MEHIO Ha JieHb (HEAEN0) B 3aBUCHUMOCTH OT
COJCPIKaHNUA XUMHUYCCKHUX MAKPO U MUKPOIJIEMCHTOB B ITPOJAYKTaX IMATAHUA.

5. MccnenoBaHre KayecTBa MUTHEBOU BOBI.

6. VccnenoBanue mpoO BOAOIIPOBOHON BOBI HA IPEIMET YCTPAHEHHS )KECTKOCTH.

7. YcTpaHneHue KeCTKOCTH BOJBI B CETbCKOX03IMCTBEHHOM JIEATETLHOCTH.

8. KOHTpOJ'II) Ka4yeCcTBa TEXHUYECKOU BOJBI pa3HbIX BUJOB B COOTBETCTBUU C MCTOAUKAMHA
o 'OCT.

9. Co3nanue AeKOPATUBHOM IITYKaTypKH.

10. IInrMeHTHI B U3AETIUIX U3 CTEKIIA.

11. UccnegoBanue pa3pymaromiero AeMCcTBUs BOAbl HA CTPOUTEIbHBIE MaTEPUAIIbL.

12. Onenka coCcTOSIHHSI BO3/ayXa pabodeil 30HBI CHerUanucTa (TEXHOJO0Ta, CTPOUTENS U
T.I., C Y4€TOM 00JacTH PO(HEeCCHOHATFHON IEATEIHbHOCTH) B COOTBETCTBUM C HOPMAaTUBHBIMU
JOKyMEHTaMu

2.3. OnleHOYHbBIE CPEACTBA MPOMEKYTOYHOM ATTECTANUN MO IUCHUIINHE «XUMMD»

[IpomexxyTodHas aTTecTanus Mo JUCIUIUIMHE « XUMUS MPOBOIUTCSA B opMe 3K3aMEHa.
Kaxxnpiit sK3aMeHaIMOHHBIM OWJIET COCTOUT M3 TPeX 3aJlaHuii: 1) TeopeThyeckoe 3ajlaHue B
BHJIC BOIPOCA M3 TEOPETHYECKOTO COJIEP)KaHUS OCHOBHOTO W MPHUKIATHOTO MOJYyJICH; 2)
MpaKTUYECKOe 3aJaHue (COCTaBJICHHUE YPAaBHCHUH XHUMHUYECKHUX PEAKIUHA C ydacTHEM
HEOPraHMYECKHX WM OPraHMYECKHX BEIIECTB, B T.4. IEMOYCK MPEBPAIICHUN U KaYECTBEHHBIX
peakiuii 0OHapyKEHUs; XUMUYECKHX (POPMYyNl HEOPraHUYECKUX M OPraHUYECKHX BEIECTB, B
T.4. CTPYKTYPHBIX; 3a/laHUsl TI0 HOMEHKJIAType HEOPraHHYeCKUX W OPraHUYEeCKHX BEIIECTB;
OIIEHKA M3MEHEHHUs CKOPOCTH XMMHUUYECKOW PEaKIUU U HAINPaBJICHUS CMEIICHUS PaBHOBECHUS C
ucrojb30BaHueM mnpuHnumna Jle-lllarenbe; oleHka XUMHUYECKOrOo cOCTaBa M OOOCHOBaHHE
NPUMEHUMOCTH 00BbeKTa OMo- MM TeXHOc(epsl U T.1.); 3) pacueTHas 3ajada (pacdeTsl IO
YPaBHEHHUIO XMMHUYECKUX pPEaKIuid, pacuyeT MaccOBOW NONU (MAacChl) XMMHUYECKOTO JJIEeMEHTa
(coenuHeHus) B MoOJEKyle (CMeCH); OmpeeNieHue MpocTeimeld (GopMyibl OpraHudecKou
MOJIEKYJbI, UICXO/I U3 DJIEMEHTHOTO cocTaBa (B %); pacyeThl TETUIOBBIX Y(PPEKTOB XUMUUECKUX
peakiuii; pacueThl 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIHH OT KOHIEHTPaluu U
TEMIEPATYPHI H T.I1.).

[IpuBeaeM nmpumep FK3aMEeHAIMOHHOTO OuieTa.

3aganue 1.
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Kakoii pacTBOp HCHOJB3YIOT Ul KAa4EeCTBEHHOM PEKLUU OIPENEICHUs XJIOPHUJIOB,
O6poMu0B, Hoaunos? Hanumure ypaBHeHUs! peakiiuii 1 000CHYHTE OTBET.

3ananmue 2.

Jlana cxema npeBpaleHui.

C2H50H AI203,400°_) Xl KMnO4, H20, 0-20°_) X2 HBr (u36.), t_) X3 t_) STHH — —>C2H4O

[IponumuTe Bce peakuu U onpenenuTs Bemectsa X1, X2, X3.

3anannue 3.

Onpenenure MaccoBbIe JOIM XUMHYECKHX 3JEMEHTOB B okcuae amoMuuus AlOz wu
BBIPA3UTE UX B IPOLICHTAX.
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