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1. ITACIIOPT

koMmILiekTa KOC mo yueonoit nucuunimnne CCO. 02.02 Xumus

1.1.

OO01Me moJIoKeHus

KonTtponrsHo-onieHounsie cpeactBa (KOC) nmpegnazHadyeHsbl Jjisi KOHTPOJIA U
OLICHKH 00pa30BaTENbHBIX JOCTUXKEHUNU OOYyYarolMXcsi, OCBOMBIIHUX MHPOrpaMMy
yueoHou nuctuminael CCO.02.02 Xumust.

KOC BkIIOYalOT KOHTPOJIbHBIE MaTepUalbl JJIsi MPOBEIACHUS TEKYILIEro
KOHTPOJISI U MPOMEXKYTOUHOW arrectanii B (opme - KOHTpoJsibHast padota (1
CEMEeCTp) U DK3aMeHa (2 ceMecTp).

KOC pa3pabotaHbl B COOTBETCTBHH C:
obpazoBarenbHoi mporpammoit CIIO mo cnenumansHoctu 19.02.11
TexHoorus NpoAyKTOB MUTAHUS U3 PACTUTEILHOTO ChIPHS;
nporpammoit yueono# aucuurminael CCO.02.02 Xumusi.

1.2. Pe3yJI]>TaTLI OCBOCHMA NTUCHUIIMHBI, IOAJIC/KAIIINE IIPOBEPKE
PesyiabTarsl HaumeHnoBaHue 3jieMeHTa yMeHHI/3HAHUI OcHoBHbBIC IOKa3aTen
o0y4eHuUs OLICHKH Pe3yJIbTATOB
(ocBoeHHbBIE
yMeHusl,
YCBOCHHBIE
3HAHUA)
Kpurepun onenku tecra
BhIABIATE XapakTepHbIE NPHUSHAKH 1 B3AUMOCBA3b | [pprepyy OLICHKH
M3YYEHHBIX HOHATHUH, NPAMEHATE | 110 ierprico-
COOTBETCTBYIOIIME  NMOHATHA  [PU  OMUCAHUH | oyyenTypoBaHHEIX -
V.1 CTPOCHWA M CBOHCTB  HEOPraHWMECKMX M | nacuerppix samad
OPraHHYeCKUX BEMECTB W MX MNPEBPAILCHUH | [pyrenyy OLICHKH
BBIABIATL B3AMMOCBA3h XUMUYECKHX 3HAHMH C | yournonpmoii paGoThi
NOHATHAMM W HPEACTABICHHAMH  JPYIUX | [[popepka  OTYETOB  TIO
€CTECTBEHHOHAYYHBIX IIPEIMETOB MPAKTHIECKHM PaboTaM
Hcnonp3oBaTh  HauMeHOBaHUS  xumuueckux | Kpurepum oneHku tecra
COEIMHEHUN MEXIyHApOIHOTO coro3a | Kpurepun OLICHKHU
TEOPETHYECKOM M MNPUKIAJHOM XHMHM M | IPAKTHUKO-
TPUBUAJIBHBIE HAa3BaHUS BAXKHEHIIMX BEIIECTB | OPUEHTUPOBAHHBIX "
(aTHIIEH, aleTUJIEH, TJIMLIEPHH, ¢deHon, | pacyeTHBIX 3a/1a4
dopmanbaerusn, yKCycHas —KHUCIOTa, TiHMIMH, | [IpoBepka  oT4eToB 1O
v yrapHblil ra3, yrJIeKUCIbII ra3, aMMHUakK, raieHas | IpakTH4ecKuM padoTam

U3BECTh, HETallleHass M3BECTb, MUThEBas Cola U
JPYTHX), COCTABIATH (OPMYJIbI HEOPTAaHUUECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHMSI XUMHUYECKHX
peaxkiui, OOBICHATh UX CMBICI; IMOATBEPKAAThH
XapaKTepHblE XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILIUMU AKCIIEPUMEHTaMU u
3anMCsIMM YPaBHEHUH XMMHUYECKUX pEaKIUi

IIpoBepka  oTueToB 1O
nabopaToOpHBIM paboTam.
CobecenoBaHue Mo JOMYCKY
K JabopaTopHOW pabote u
3alIUTa ee pe3yJbTaToB
Kpurepun OLICHKH
KOHTPOJIbHOH paboThI




YcraHaBauBaTh MNPpUHAAJIC)KHOCTD N3YUYCHHBIX

Kpurepun onienku tecra

HEOpPraHMYeCKUX U OpraHuyeckux BemecTB Kk | Kputepun OLIEHKHU
OTIpeNIeIeHHBIM KJIaccaM M TpYIaM COeIUHEHHH, | TPaKTUKO-
XapakTepu3oBaTb HUX COCTaB M BaKHEWIIME | OPUEHTHUPOBAHHBIX u
V-3 CBOICTBa pacyeTHBIX 3aJa4
[lpoBepka  oT4eTOB 1O
NPaKTUYECKUM paboTam
Kputepun OLICHKH
KOHTPOJIbHOH paboThI
Kpurepuu ouenku tecra
Kpurepuu OLIEHKU
Onpenensatb  BUABI  XMUMUYECKHX  CBs3€H | IPAKTHUKO-
(KoBaJyIeHTHas, MOHHas, METaJUINYECKast, | OpPUEHTHPOBAHHBIX u
V-4 BOJIOPOJIHAs), THUIIl KPHCTAJUIMUYECKUX DPELIETOK | PaCUETHBIX 3a/1a4
BEIIIECTB; knaccupuuupoBatb  xumuyeckue | [I[poBepka  oT4eTOB 1O
peaxkuuu IPaKTUYECKUM paboTam
Kpurepun OLICHKU
KOHTPOJIbHOH paboThl
[TpoBoaUTH pacdeTsl MO XuMHUEcKuM hopmynam u | Kpurepun onenku tecra
YpaBHEHUSIM XUMHUYECKUX peaxuuii ¢ | Kpurepuu OLIEHKHU
UCTIOJIb30BaHUEM bu3nIecKkux BEJIMYMH, | IPAKTHKO-
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW | OpUEHTHPOBAHHBIX u
V-5 CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE YCIOBUS) | paCUETHBIX 3a]a4
ra3oB, KOJIMYECTBAa BEIECTBA; HUCHOJIb30BaTh | [IpoBepka  oTueTOB MO
CHCTEMHBbIC XUMHUYECKHE 3HAHHS I MPHHATHUS | TPAKTUYECKUM paboTam
pelIeHUi B KOHKPETHBIX JKU3HEHHBIX cUTyauusx, | Kpurepuun OLIEHKHU
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMECHEHUEM KOHTPOJIBHOH paboThI
[InanupoBath W BBINOJHATE  XuMuueckuil | CobecenoBaHMe MO JOMYCKY
OKCIEPUMEHT  (IPEBpalleHus  OPraHMYEeCKHUX | K BBITTOJTHEHUIO
BEILIECTB, KayeCTBEHHbBIE peakuuu Ha | JabopaTopHBIX padoT
OpraHHyecKue BelIeCcTBa u otnenbHble | JIabopaTopHbIe paboThl,
(GyHKLIMOHAJIbHBIE TPYMIbI; JA€HATYpalus OEJIKOB | MpaKTHYecKas 4acTh
NpU HAarpeBaHUM, IIBETHHIE pEaKIUU OCNIKOB; | UCCIIETOBATEIBCKUX PadOT
POBOJUTH PEAKLIMU HOHHOTO OOMEHA, onpesienaTh | Tekymmii  KOHTpodb  3a
Cpey BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU | IPABUIBHOCTHIO
V-6 Ha OTAENbHbIE KAaTHOHBl M AHUOHBI, PEIIATh | BHIMOJIHEHUS
OKCTIEpUMEHTAIbHBIE 3a/1a4ul) B COOTBETCTBHH C | SKCIIEPUMEHTOB "
OpaBUIaMd  TEXHUKM  O€30MacHOCTH  NIpHU | coOMI0IeHuEM MIpaBUII
oOpallleHud ¢ BellecTBaMU M JIaDOpaTOPHBIM | TEXHUKU OE30MACHOCTH.
o0opynoBaHUEM;  TpeACTaBIATh  pe3ynbTaThl | [IpoBepka  oryera 1o
XUMHUYECKOTO JKCIepuMeHTa B (Gopme 3amucH | JabopaTopHOM pabore U
YPaBHEHMH  COOTBETCTBYIOIIMX  pEAaKUMH W | yCTHAs 3allluTa Pe3ysbTaToB
dopMynmHpoBaTh BBIBOABI Ha OCHOBE JTHX | DKCIIEPUMEHTOB.
pe3yJIbTaTOB;
Kpurepun OLICHKH
AHaIM3UpOBaTh  XMMHUYECKYI0O  HH(pOpMAIHIO, .
V-7 MOJIyYa€MyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB BRICTYTUICHHH 1
MaccoBoi HHpopmaluu, cetb IHTepHET 1 ApyrHe) HH@OpMaHUHOHHHX
cooOuIeHui




Cobmonats IIpaBuia skonoruuecku | Kpurepun OLICHKH
11eJIECO00PA3HOTO TTOBEACHUS B OBITY M TPYAOBOM | TPAKTHUKO-
JESATEIbHOCTM B LENAX COXPAHEHUS CBOEro | OPUEHTHUPOBAHHBIX u
V-8 3I0pOBbS M OKPYXKAIOLIEH IPHUPOIHOM Cpelpl; | paCUETHBIX 3aa4
YUNTBIBaTh OINACHOCTb BO3JECHCTBUS Ha XuBble | Kpurepuun OLICHKHU
OpPraHU3MBbl OIPENEICHHBIX BEUIECTB, IOHUMAs | BBICTYIJICHUM u
CMBICJI TIOKa3aTedsl MpeNeNbHOM JOMyCTUMOHN | MH(POPMAIMOHHBIX
KOHIEHTpaLuu cooOLIeHu
CobecenoBanue Mo JOMYCKY
K BBITIOJTHEHUIO
Bnametp  OCHOBHBIMH ~ METOJAaMH  HAy4yHOro | Ja0OpaTOpHBIX padoOT
IIO3HAHUS BELIECTB M XMMHUYECKHUX sBjeHui | JlaboparopHsle paboTsl,
(Habmoenue, U3MEpEHHE, AKCIIEPUMEHT, | IPAKTHYECKAs 4acThb
MOJICJIMPOBAHKE), CUCTEMOM 3HAaHMW O MeETOoJax | UCCIEeN0BaTEIbCKUX PaboT
HAay4YHOrO0  IIO3HAHUA  SBIECHUW  NpUPOIbl, | TeKymuidl  KOHTpOJIb  3a
v-9 UCIOJIB3YEMBIX B €CTECTBCHHBIX HAayKaX U | IPaBUJIBHOCTBIO
YMEHMSIMH ~ TIPUMEHSATh  3TU  3HAHUSA  IPU | BBIIOJIHEHUS
JKCIIEPUMEHTAIIBHOM MCCIIEA0BAaHUU BEUIECTB M | SKCIIEPUMEHTOB u
JUIst OOBSICHEHUS] XUMUUECKUX SIBJICHUHN, UMeIoLuX | cobntonenueM npasui Th.
MECTO B INPUPOJE IpakTUdecko aearenpHocTu | [IpoBepka  ordyera 1o
YEJIOBEKA U B IOBCETHEBHOMU KU3HHU. nabopaTopHoi pabore U
YCTHas 3alllUTa PE3yJIbTaTOB
9KCIIEPUMEHTOB.
Bnaners cucreMoil XuMHU4eCKUX 3HaHUM, koTtopas | Kpurepuu oneHku tecra
BKJIIOYAET: OCHOBOIOJIararoime noustust | Kpurepun OLICHKHU
(XMMMUYECKUM  3JIEMEHT, aTOM, JJIEKTPOHHAs | MPAKTUKO-
00oJ0uKa aToma, s-, p-, d-3JIEKTpOHHBIE OPOUTAIIN | OPUEHTUPOBAHHBIX u
aTOMOB, VIOH, MOJIEKYJIA, BaJICHTHOCTb, | PACYETHBIX 3a/1a4
AJIEKTPOOTPULIATEIBLHOCTh, CTENEeHb OKucieHusd, | Kpurepuu OLICHKHU
XUMHUYECKass CBf3b, MOJb, MOJISIpHasE Macca, | KOHTPOJbHON paboThl
MOJIIpHBIA ~ 00BeM,  yrnepoAHslii  ckejer, | [[poBepka  oT4eToB 1O
(GyHKLIMOHANbHAS TpYIIa, paauKall, H30Mepus, | IPaKTUYECKUM paboTam
U30MEpPBI, TOMOJIOTUYECKHI psil, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOI- W a30TCOIAEpPIKaIIME
COEIMHEHUS, OMOJIOTMUECKN aKTHBHbBIE BEIIECTBA,
3.1 MOHOMEpP,  IOJMMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJTMHEHMUS,

KPUCTAJIJIMYECKAsl pEIIeTKAa, TUIIBl XUMHYECKHX
peakuuid, pacTBOp, JEKTPOIUTHI, HEIJIEKTPOIIUTHI,
IEKTPOJINTUYECKAsT AMCCOLMALNS, OKHCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOW peaKIlIuH,
XMMHUYECKOE paBHOBECHE), TEOPHUM M 3aKOHBI
(Teopust XMM. CTPOEHHUS OPraHUYECKUX BEIECTB
AM. byrnepoa, TOJI[, nepuonnyeckuil 3aKoH
J.V1. MenzeneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3BIK XHMUU;
(haKkTOJIOTUUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBE,
NOJy4eHHH U O€30MacHOM  MCIOJb30BaHUU
BaXHEHIIMX HEOPTraHUYECKUX M OPTaHUUECKHUX




BEIIIECTB B OBITY U NPAKTUYECKOH IESATEIbHOCTH
YEJI0BEKa.

CdopmupoBaTh mpeACTaBICHUS: O XUMHUYECKOU
COCTABJISIFOLEH E€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJIM XUMHUH B TIO3HAHUU SIBJICHUI IPUPO/IBI,
B (OPMUPOBAHMU MBIIUJICHUS U  KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOW TPaMOTHOCTH,
HEOOXOUMOM Uil pellIeHUs] MPAKTHUYECKUX 3aad
U SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHUS K
CBOEMY 3JJ0POBBIO M IPUPOJHOMU CpESIE.

Kpurepuu
IPaKTHUKO-
OpPUEHTHUPOBAHHBIX
pacueTHbIX 3a7a4
Kpurepuu
BBICTYIJICHUM
UH(POPMALIMOHHBIX
COOOIIIEHU I

OLCHKH

u

OLCHKH
u




1.3. PacnipenesieHue oueHMBAHUSA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJIsI

Koa u HauMeHOBaHMe 3JIeMeHTAa YMEHU A UJIM 3HAHUI

Bujael arrecranuu

Texywuti kKoHmpow

Ilpomesxcymounas
ammecmayus

V-1. BpIBIATh XapaKTEpHbIE MPU3HAKU M B3aUMOCBS3b U3YUYEHHBIX MOHATUN, NPUMEHSTH
COOTBETCTBYIOILIME IIOHSTHUSI INPU ONHUCAHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX U
OpraHWYEeCKUX BEUIECTB M MX IPEBPALLECHUN; BBIABIATh B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U IIPEJICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB.

OK 01. Beoibupare crnocoObl pemieHuss 3afad  NpodecCHOHAIBHONW  eATeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IIOMCKAa, aHalW3a WM HHTEpIpEeTaluu
uHbopManu, 1 HHHOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJTHEHUS 337124 IPOo(ecCHOHATbHON
JEeSTEIbHOCTH.

VYcrHblit
(cobecenoBaHue)
TectupoBanue
[TpakTHKO-OPHUEHTUPOBAHHBIE
3a/IaHHs

[Tonsenenue HUTOTOB
AKCIIEPUMEHTOB, BBIBOJBI 10
nabopaTopHBIM paboTam
Pa3HoypoBHEBBIC 3aaHUs

orpoc

Konmp.pab. -1 cem.
Oxzamen - 2 cem.

V-2. Hcnonb30BaTh HAMMEHOBAHUS XWMHUYECKHX COCIWHEHUM MEXKIYHAPOIHOTO COH03a
TEOPETUYECKOW M MPHUKIATHOW XHMHUU M TPUBHAIbHBIE Ha3BaHUS BaKHEUIINX BEIIECTB
(3THIEH, alleTUIIeH, INIMLEPUH, (heHou, GopMaIbAEeTHA, YKCYCHAs KUCIIOTA, TIIMIUH, YTapHbIT
ra3, yrJIeKUCIbId ra3, aMMHUak, TalleHas W3BeCTb, HEralleHas HM3BeCTb, MUThEBas COAA U
JPYTHX), COCTaBIATh (DOPMYNBI HEOPraHMYECKHMX M OpPraHMYECKHUX BELIECTB, ypaBHEHUS
XUMHUYECKUX DPEaKIuii, OOBICHATh MX CMBICH; TOJATBEPXKIATh XapaKTEPHbIE XHUMHUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU OKCIIEPUMEHTAMH U 3alUCAMHU YpaBHEHUMU
XUMHUYECKUX PEaKIUH.

OK 01. Bsibupare cnocoObl pemieHus
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

3amady  Ipo(eCcCHOHATBHON  NESITEIbHOCTH

VYcerHbii OIIpocC
(cobecenoBanue)
TecTtupoBanue
[TpakTHKO-OpUEHTHPOBAHHBIE
3aJaHHS

JlaGopaTopHble paboThI
Pa3zHoypoBHEBbIE 3a1aHUA

Konmp.pab6. -1 cem.
Oxzamen - 2 cem.

V-3. VYcraHaBiuBaTh NPUHAAIEKHOCTh H3YUYEHHBIX HEOPTaHWYECKMX U OpPraHMYeCKHX
BEIIECTB K ONpE/ICTICHHBIM KlaccaM M TPYIaM COCIMHEHUH, XapaKTepu30BaTh X COCTaB U
BAJKHEUIIIE CBOMCTBA.

OK 0l1. BroiObupare crnocoObl peneHus
MPUMEHUTEIHFHO K Pa3IMYHBIM KOHTEKCTaM.

3aga4 HpO(I)CCCHOHaJIBHOfI JACATCIIBHOCTHU

YeTHBIN onpoc
TecTtupoBanue
IIpakTHKO-OpHEHTHPOBAHHbIE
3ajaHug  (pa3HOYpOBHEBBIE
3a/TaHMS)

[TpakTuyeckue paboThI
JlaGopaTopHsie pabOThI

Konmp.pab6. -1 cem.
Ox3amen - 2 cem.




Koa u HauMeHOBaHMe 3JIeMeHTA YMEHHU I WJIM 3HAHU

Bujael arrecranuu

Texywuii konmponw

Ilpomesxcymounas
ammecmayus

V-4. OmnpenensiTb BUABI XUMHUYECKUX CBsS3el (KOBAJICHTHAs, WOHHAs, METaJUIMYECcKas,
BOJIOPOJIHAS ), TUIBI KPUCTAIMUYECKUX PEIICTOK BEUIECTB; KIacCU(PUIMPOBATh XUMHUECKHUE
peakuuy.

OK 01. BsiOupate cnocoObl pelieHus
PUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

3amad  mpoecCHOHANBHON e TeIbHOCTH

VYcrHblii onpoc
TectupoBanue
[IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS
[TpakTrueckue paboThI

Konmp.pab6. -1 cem.
Oxzamen - 2 cem.

V-5. [IpoBOIUTH pacyeTsl M0 XUMUYECKHM (HhOpMysIaM U YpaBHEHUSIM XUMHYECKIX PEaKIIi C
UCMOJIb30BaHUEM (U3UUECKUX BEJIUYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, OObeMa (HOpPMaJbHBIE YCIIOBUS) Ta30B, KOJMYECTBAa BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS U1 NPUHATUS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM.

OK 0l1. BeoiObupars cnocoObl pemeHuss 3afad  Mpo(ecCUOHAIBHOW  JIeSTeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEICTBA IIOHUCKA, aHAJIW3a W HMHTEPIpPETALUU
uHpopManu, 1 “HHOPMAITMOHHBIE TEXHOJIOTHUH JIIsl BRITIOJTHEHUS 3a7a4 MPo(ecCHOHANTBHOM
JESITEIBHOCTH.

VYerHbli onpoc

TectupoBanue
[IpakTUKO-OpUEHTUPOBAHHBIC
3a/1aHus

Pacuetnbie 3a7a4u
(pa3HOYpOBHEBBIE)

[TpakTuyeckue paboThI
JlaGopaTopHbie pabOThI

Konmp.pab6. -1 cem.
Oxzamen - 2 cem.

V-6. [InanupoBaTh M BBIIOJHATH XUMHUECKUN SKCIIEPUMEHT (TpeBpallleHus OpraHu4eCKUX
BEUIECTB IIPY HArpeBaHUM, IOJYyYEHHE ITWJIEHA U M3YyYEHHE €r0 CBOMCTB, KaUECTBEHHBIE
pEaKIuy Ha albJEeTU L, KPaXMaJl, YKCYCHYIO KUCIIOTY; IEHaTypalus OEIKOB TP HarPEBaHUH,
[[BETHBIE PEAKIIMU OEIKOB; POBOJIUTH PEAKIIMA HOHHOTO OOMEHA, ONPEAETATh CPEy BOJHBIX
pacTBOpPOB, KaueCTBEHHBIE peakMu Ha Ccyinb(ar-, KapOOHAT- U XJIOPHI-aHHUOHBI, HA KaTUOH
aMMOHHS; pellaTh AKCIEPUMEHTalbHbIE 3afaun no temam "Mertamsl" u "Hemeramsl") B
COOTBETCTBUM C MpaBWJIAMHU TEXHUKHU O€30MaCHOCTU MpHU OOpaIlleHUH C BEIIECTBAMHU M
71a00paTOPHBIM 000PYAOBAaHUEM; MPEICTABIATh PE3YIbTAaThl XMMUYECKOTO HKCIIEPUMEHTA B
(dbopMe 3anucy ypaBHEHUI COOTBETCTBYIOIIUX peakuil U GOpMyIUpPOBaTh BHIBObI HA OCHOBE
ITHX PE3YyJIbTATOB.

OK 01. Bsibupare cnocoObl pemieHus
IIPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM.

3aMad4  PO(PEeCCHOHATBHON  IEeSITEIbHOCTH

CobecenoBaHue Mo JOMYCKy K
BBINOJIHEHUIO J1a00paTOPHBIX
pabor

JlaGopatopHsble paboThI,
paKkTUYecKast 4acTh
UCCIIEI0BATEIbCKUX PadoT

Texymmi KOHTPOJIb 3a
NPaBUIBHOCTBIO BBITTOJTHEHHS
HKCIIEPUMEHTOB u
co0uo/IeHueM PaBUII

TEXHUKHA O0E€30IIaCHOCTH.

Koump.pab6. - 1 cem.
Okzamen - 2 cem.

Kon 1 HamMeHOBaHue 3/1eMeHTAa YMEHHIl WJIM 3HAHUH

Buanbl atTecranun




Texyuguii kKoHmpob

IIpomesicymounas
ammecmayus

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IIOMCKAa, aHAlIM3a W UHTEpIpETalnu
uHpopManuu, 1 HH(OPMALIMOHHbIE TEXHOJIOTUH JUIsl BHIIOJIHEHUS 3a7a4 Npo(ecCHOHaNIbHOM
NESITEIbHOCTH.

OK 04. DddexTuBHO B3aUMOICHCTBOBATh M pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 07. CoznelicTBOBAaTh COXPAaHEHUIO OKPYKAIOLIEH CpeIbl, pecypcocOepekeHuI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMU KJIMMaTa, MPUHIMIBI OEpEeXIMBOIO NPOU3BOACTBA, 3()(PEKTUBHO
JICCTBOBATh B UPE3BbIYANHBIX CUTYALUsX.

IIpoBepka oryera 1o Jad.
paboTe W yCTHas 3amuTa
PE3YJIBTAaTOB SKCIEPHUMEHTOB.

V-7. Ananu3upoBaTh XMMHUYECKYI0 HH(OpPMALMIO, MOIYYaeMYI0 W3 pPa3HbIX HCTOYHHUKOB
(cpencTB MaccoBoi MH(opMaluu, cetb IHTepHET U pyrue).

OK O0l1. BeiOupare cmocoObl pemeHHs 3agad  MpPO(ECCHOHATBHOW  JIESTEIbHOCTH
IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IIOMCKA, aHAIW3a W HUHTEPIIpETalUU
uHpopManuu, 1 HH(OPMALIMOHHbIE TEXHOJIOTUH JUISl BHIIOJIHEHUS 3a7a4y Npo(ecCHOHaNIbHOM
JESTEIbHOCTH.

[TpakTHKO-OpHEHTUPOBAHHbBIE
3aJlaHus

JlaGopaTopHbie pabOTHI.
[ToaroroBka
MH(OPMAaLIMOHHBIX
COOOILIEHUH.

[IpencraBienue pe3yiabTaToOB
WCCJICTOBAHMSI.

Konmp.pab. - 1 cem.
Oxzamen - 2 cem.

V-8. CobnroaTh mpaBuia HKOJIOTHUECKHU 11eTIeCO00Pa3HOTo MOBEAECHUS B OBITY M TPYAOBOM
JESITeTHbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBSI U OKPYXKAIOIIEH MPHUPOTHON CpEJbI,
YUUTBIBATh OMACHOCTH BO3AEUCTBUS Ha )KUBbIE OPraHU3Mbl OIPECTICHHbIX BELIECTB, TOHUMAas
CMBICJI TTOKA3aTeNs MPeAeIbHON TONYCTUMONW KOHIIEHTPALIHH.

OK 07. CoznelicTBOBaTh COXPaHEHUIO OKPYKAIOLIEH Cpesibl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHHA 00 W3MEHEHUHU KJIMMAaTa, MPUHLUIB OEpexIMBOro MPOM3BOACTBA, 3(PPEKTUBHO
JIe¥iCTBOBATh B UPE3BbIYAIHBIX CUTYalIUSX.

YcTHBII
(cobecenoBanmue)
TectupoBanue.
[IpakTHKO-OpHEHTHPOBAHHbIE
3alaHus

JlaGopaTopHbie pabOThI

ompoc

Koump.pab6. - 1 cem.
Okzamen - 2 cem.

V¥-9. Biianetb OCHOBHBIMU METO/IaMH HAYYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHUN
(HabnroieHne, U3MEpeHHe, SKCIIEPUMEHT, MOJAEIUPOBAHNE) U MPUMEHATh 3TH 3HAHUS TNPH
AKCIIEPUMEHTAJILHOM HCCIIEI0BAaHUU BEUIECTB M JUISI OOBSICHEHMS] XUMHUYECKHUX SBIICHUH,
MMEIOILIUX MECTO B IPUPOJIE MPAKTUUECKON 1€ATENBHOCTH YEJI0BEKA U B IOBCETHEBHOM XKU3HHU.
OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEJICTBA IIOMCKAa, AaHAJIW3a M HMHTEPIpETalun
uHpopManuu, 1 HHOPMALIMOHHbIE TEXHOJIOTUH JUTSl BHITIOJIHEHUS 3aa4 Mpo(ecCHOHANIbHOM
JESITeIbHOCTH.

[IpencraBineHue pe3ynbTaToOB
UCCIIeI0BaHMsL, COOOIIEHNE
JlaGopaTopubie pabOTHI.
IIpakTHKO-OpHEHTHPOBAHHbIE
3alaHusl.

Texymun KOHTPOIIb 3a
IPABUJIBHOCTHIO BBIMOJIHEHHUS

Konmp.pab6. - 1 cem.
Ox3amen - 2 cem.

Koa n HauMeHoOBaHue 3JIeMEHTA YMEHHH MJIM 3HAHUI

Buabl arrecTanuu




Texywuii konmpoa

IIpomesicymounas
ammecmayus

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPeIbl, pecypcocOepekeHUIO, MPUMEHSITh
3HaHUS 00 W3MEHEHMH KJIMMAaTa, TMPUHIMIBI OCpEKIMBOIO MPOU3BOACTBA, 3()(HEKTUBHO
JIeICTBOBAThH B UPE3BBIYAIHBIX CUTYALIHSIX.

IKCIICPUMEHTOB u
cobmonenreM npasui Th

[TpoBepka otyera 1o jad.pad.
U YCTHasl 3aIlIUTa PE3yIbTaToOB

HKCIIEPUMEHTOB.
3. 1. Brnageth cucteMoi XMMHYECKHX 3HAHHMM, KOTOpasi BKIIOYAET: OCHOBOIOJIArarouiue | Y CTHBIA OIpoc. Koump.pab6. - 1 cem.
MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104YKa aToMa, s-, p-, d-anektponnslie | TectupoBanue. Oxzamen - 2 cem.

opOuTanM aroMoB, HWOH, MOJIEKYJa, BAJEHTHOCTh, 3JEKTPOOTPUIATEIHHOCTh, CTEHCHb
OKHCJICHHs, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIM 00beM, yriiepOoaHbIi
CKeNeT, (pyHKIIMOHANbHAs TPyIIa, paJuKal, H30MEpHs, HW30MEpbl, TOMOJOTHYECKUN PsiI,
TOMOJIOTH, YIJI€BOJOPO/bl, KHUCIOPOA- U a30TCOJAEPIKALIME COEAUHEHHs, OMOJOTrMYeCcKU
aKTHBHBIC BEIIECTBa (YIJIE€BOMBI, JKUPBI, OCIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHU S, KPUCTAJUINYECKAs PEIIEeTKA, TUIIbl XUMHUECKUX pPeaKkLuil
(OKHCITUTENBHO-BOCCTAHOBHUTENBHEIE, 9K30- ¥ SHAOTEPMUYECKUE, PEAKIIMA HOHHOTO OOMEHa),
pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJMUTHI, INEKTPOIUTUYECKAS UCCOLMALUS, OKUCIUTED,
BOCCTAaHOBUTENb, CKOPOCTh XMMHUYECKOW peakluu, XMUMHUYECKOE pPAaBHOBECHE), TEOPHUH H
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOSHMs opraHuueckux BemectB A.M. BytiepoBa, Teopus
AJIEKTPOJIUTUYECKON Juccouranuu, nepuoandeckuit 3akoH JI.M. MenneneeBa, 3akoH
COXpPAaHEHMs MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHHU, (aKTOJIOTHMUECKHUE
CBEJICHHSI O CBOWMCTBAx, COCTaBe, MOJYYEHUU M OE30MaCHOM HCIOJb30BAHUU BAXKHEHIINX
HEOPraHNYECKUX M OPraHMUECKUX BEIIECTB B OBITY U MPAKTUUECKOM NesTeTbHOCTH YeTOBEKa.
OK 01. Bsibupare cnocoObl pemieHus 3agad  NpoecCHOHATBHOW  JEeSTeIbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaThb COBPEMEHHBIE CpEICTBA IIOMCKAa, aHAIW3a W HHTEpIpETAlUuu
uHpopManuu, 1 HHOPMALIMOHHbIE TEXHOJIOTUH JUTsl BHITIOJIHEHUS 3a7a4 Mpo(ecCHOHANIbHOM
JeSITENIbHOCTH.

XUMHAYECKUH JUKTAHT.
[TpakTrueckue paboThl
JlaboparopHbie pabOThI
[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs

3. 2. ChopmupoBatTh MpeACTaBICHH: 0 XUMUYECKON COCTABJISIONIEH €CTeCTBEHHOHAYYHON
KapTUHBI MUPA, POJTM XUMHUH B TIO3HAHUU SIBJICHUH MPUPOJIBI, B HYOPMUPOBAHUH MBIIIJICHUS U
KYJIbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOW HJsl pelIeHus
MPAKTUYECKHUX 33/1a4 ¥ IKOJOTHIECKA 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBBIO

YcTHBIN Oompoc.
TectupoBanue.
XUMHWYECKUH JUKTAHT.

Konmp.pab6. - 1 cem.

Kon M HamMeHOBaHue 3JIeMeHTAa YMeHHIl WJIM 3HAHUH

Buanbl atTecranun
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Texywuti KoHmpow

IIpomesrcymounas
ammecmayus

MPUPOIHOM Cpeje.

OK 0l1. BeiObupars cmocoObl pemieHHs 3agad  NPOPECCHOHATBHONW  JESTEIHbHOCTH
MPUMEHHUTEIHHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEJICTBAa IIOMCKA, aHAJIW3a W HMHTEpPIpPETALUU
uHpopManuu, 1 THPOPMAIIMOHHBIE TEXHOJIOTHH /7S BBIMOIHEHUS 3a/1a4 PO ECCHOHATbHON
NESTEIbHOCTH.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPeIbl, peCypcocOepekeHUIO, MPUMEHSITh
3HaHUS 00 W3MEHEHWH KJIMMaTa, MPUHIMIBI OCpEXIMBOIO MPOU3BOACTBA, 3((eKTuBHO
JICIICTBOBATh B YPE3BBIYAIHBIX CUTYAIIHSIX.

[TpakTHKO-OpHEHTUPOBAHHbBIE
3a/1aHust

IToaroroska
UH(POPMAIIMOHHBIX
COOOILIEHUT.

[IpencraBineHue pe3ynbTaToOB
HCCJIEIOBATENbCKON  paboThI
(mpoekra).

Dxzamen - 2 cem.
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1.4. PacnipenesieHne THIIOB OLIEHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHUI U YMEHUIl TeKylero KOHTPOoJIs

Conep:xkanue y4eOHOT0 Tun KOHTPOJILHOTO 3aJaAHUS

maTepuasa o nporpamme Y | V.1 | V.2 (V3| V4 |V5|Ve6|V.7|V.8]| V9 |31 32|

Pa3zgesn 1. OCHOBBI CTPOEHUS BelIECTBA

Tema 1.1. Crpoenue aTOMOB 4 4 4 15 4 15
XMMHYECKUX DJEMEHTOB U MpUpoja 9 9 9 17 15 17
XUMHUUYECKOH CBS3H 15 15 15 17

17 17 17

4 4 4 17 15 4 15
Tema 1.2. Ilepuoamdeckuii 3akKOH | 9 9 9 17 15 17
tabnuma J[.1. Menaeneena 15 15 15 17

17 17 17

Pa3nea 2. XumMnueckue peakuumn

Tewma 2.1. Tunbel XUMHUYECKUX PEAKLIMMA 4 4 4 4 4 17 13 4 4 15

15 15 15 15 15 15 15 17

17 17 17 17 17 17 17
Tema 2.2. Texuumka 0€30I1aCHOCTH, 13 13 13
OCHOBHBIE IIPaBUJIA U TIPHUEMBbI pabOTHI B 15 15 15
naboparopuu 18 18 18

4 4 4 4 4 13 17 13 4 4 15
Tema 2.3. Onextponutnueckas | 15 15 15 15 15 18 18 18 15 15 17
JIUCCOLIMAIINSA U NOHHBIH OOMEH 17 17 17 17 17 17 17

18 18 18
Pa3nea 3. Kunernueckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHUYECKUX pPeaKIuii

4 4 4 4 13 15 13 13 4 4
Tema 3.1. Kunernueckue | 15 15 15 15 15 17 15 15 13 15
3aKOHOMEPHOCTHU nporekanus | 17 17 17 17 17 18 17 17 15 17
XUMUYECKHUX PeaKIni 18 18 18 18 18 17 18

18




Conep:xkanue y4eOHOro

THIl KOHTPOJILHOTO 3aJAHUS

Marepuaja nmo nporpammMe YI | V1 | ¥.2 [ V3 V4 | VS5 VY6 | VY7 V8| Y9 31|32
Tema 3.2. TepMoauHamMuyeckue 15 15 15 15 13 15 13 13 13 15
3aKOHOMEPHOCTH nporekanus | 17 17 17 17 15 17 15 15 15 17
XMMHYECKUX  peaknuid. PaBHOBecue 18 18 17 18 17 17 17 18
XUMHUYECKHUX PEAKIIUM 18 18 18 18

Pasnen 4. lucnepcHblie CHCTEMBI
Tema 4.1. JlucnepcHble CHUCTEMBI U 15 15 15 15 15 15 15 17 15 15
(haKkTOphI UX YCTOMYUBOCTH 17 17 17 17 17 17 17 17 17
Tema 4.2. WccnemoBaHue CBOWMCTB 15 15 15 15 15 13 13 13 13 13 15
JIUCTIEPCHBIX CUCTEM TUTSE 1504 17 17 17 17 17 18 18 15 18 15 17
UIECHTU(DUKAITIN 18 18 18 17 17 18
18 18
Paszpnen 5. CtpoeHune M CBOMCTBA HEOPraHUYECKHUX BelleCTB
4 4 4 4 4 15 13 4 4 15
Tema 5.1. Knaccudukanms
HoMHITATYDE . (}:)TpO;HI/Ié 15 15 | 15 | 15 | 9 17 [ 17| 15 | 15 | 17
17 17 17 17 15 17 17
HEOPTaHWYECKUX BEIICCTB 17
15 15 15 15 9 13 13 13 13 15 15
Tema 5.2. ®dusuko-xumuyeckue | 17 17 17 17 15 15 15 17 15 17 17
CBOMCTBA HEOPTAHMYECKUX BEIECTB 18 18 18 17 17 17 18 17
18 18 18 18
Tema 5.3. [TpousBoacTBo 4 4 4 4 15 12 15 15 4 12
HEOpPraHMYECKUX BeUIeCTB. 3HadeHue u | 15 15 15 15 17 17 17 15 17
IIPUMEHEHNE B OBITY U Ha MPOU3BOJICTBE 17 17 17 17
Pa3nen 6. CTpoeHne U CBOMCTBA OPraHUYeCcKMX BellleCTB
Tema 6.1. Knaccuduxamus, crpoenue u | 15 15 15 15 15 17 15 15 15 15
HOMEHKJIaTypa OPraHUYECKUX BEIIECTB 17 17 17 17 17 17 17 17 17
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Conepxxkanue yueOHOro Tun KOHTPOJIBHOIO 321AHUSA

marepuaja mo nporpammMe YJI | V.1 | V.2 | V3 | V4 (VS | V6 | V.7 V8| VI |31 | 32
Tema 6.2. CBolicTBa OpraHUYECKUX 15 15 15 15 15 13 17 13 15 15 15
PU—— 17 17 17 17 17 18 18 17 17 17 17

18 18 18 18 18 18
Tema 6.3. Opranuyeckue BeEIIECTBA B 15 15 15 15 12 15 15 15 12
17 17 17 17 17 17 17 17 15
KU3HEJEATEIIbHOCTH YEJIOBEKa. 17
Pa3nes 7. KauecTBeHHbIe peakuuu 00HAPYKEeHUs] HEOPTAHMYECKHX U OPraHNYeCKHX BelecT
Tema 7.1. OOnapyxenue | 15 15 15 13 13 13 13 15 15
HEOPraHMYECKHUX KaTUOHOB M AaHHOHOB 17 17 17 18 18 15 18 17 17
18 18 18 18 18 18
Tema 7.2. OOHapyxeHHEe OpraHudeckux | 15 15 15 13 13 13 13 15 15
BEILIECTB OTHEIbHBIX  KJIACCOB C 17 17 17 17 17 15 17 17 17
HCII0JIb30BaHUEM Ka4eCTBEHHBIX 18 18 18 18 18 17 18
peakuii 18
Pazjen 8. Xumusi B ObITY U POU3BOJCTBEHHOI /1EATEJIbHOCTH YeJI0BEKA
Tema 8.1. Xumus B Obity u| 12 12 12 12
MIPOU3BOICTBEHHOMN NeSTeTbHOCTH
YEJIOBEKa.
Tema 8.2. Xumus nuranus u 3710poBbe | 17 12 12 17
YeJIOoBeKa 17 17
Pasznen 9. UcciienoBanne 1 XUuMHYeCKHid aHAJIN3 00beKTOB Onochepbl
Tema 9.1. Xumnueckuil ananu3 npod | 18 18 18 13 17 18 13
BOJIBI 18 18 18
Tema  9.2.Xmmuueckuit KOHTpoOJIb | 18 18 18 13 17 18 13
KAueCTBA ChIPbsl U IPOAYKTOB ITUTAHUS 18 18 18
Tema 9.3. HccimemoBanne o0OBEKTOB 12 12 12 13 12 12 12
ouochepsl 18 18 18 18 17 18 17
18 18




2.1.

CNELU®UKALIMS OEHOYHBIX CPEJICTB JJISI TEKYIIETO
KOHTPOJIS

Hasznauenue [IPAKTUYECKASA PABOTA
Crenudukanueid ycTaHaBIMBAIOTCS TPeOOBaHMS K COACPKAHUIO U
o(opmIIeHHIO BapHAHTOB OIICHOYHOT'O CPEJICTBA HpaAKmuueckas paboma.

e IlIpakTtmueckas padora Ne 1. «CocTaBineHue 3IEKTPOHHBIX (HOPMYIT aTOMOB U
MOHOB. XapaKTepUCTHKA 3JIEMEHTA 110 €T0 NOJIOKEHUIO B [lepuonnueckon cucreme
xuMHuueckux 3nemeHToB J.1.Menneneesay.

o Ilpaktuueckas padora Ne 2. «CocraBieHue (OpMyJl CIIOXKHBIX BELIECTB.
Bbruncnenus no XuMu4eckuM GopMyiam.

o Ilpaktnueckas pabora Ne3 «CocraBieHHE YpaBHEHMM XHMHUYECKUX
peakuuii».

e IlpakTnueckas padota Ne 4 «BpluucCIeHUS 10 XUMHUYECKUM YPABHEHUSIM.

e IlpakTnueckas pabora NeS5 «PemeHne npaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHNI HA CBOMCTBA U MOJTYYECHHE HEOPTAHUYECKUX BEIIECTBY.

e IlpakTnueckas pabora Ne 6 «HomeHknaTypa OpraHMYECKHMX COEIUHEHUMN
OTZEJIBHBIX KJIACCOB OpPraHWYeCKuX coeauHeHnd. COCTaBIEHHE TOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKHUX BELIECTBY.

e Ilpaktnueckas pabora Ne7 «CocraBieHre ypaBHEHMH  peaklHid,
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPTAaHUYECKUX COCIUHECHUI .

o [lpakTuueckas padora Ne 8 «B3auMocBs3b MEXKIY KJIacCaMU OPTaHUYECKUX
coenrHeHH. OCHOBHBIE NPOMBIIIJIEHHBIE METOJbBI IPOU3BOJACTBA OPraHUYECKUX
BEILIECTBY.

IIpeAHA3HAYEHBI I MeKyuje20 KOHmpoas U OUEHKU 3HAaHUW U YMEHHMU CTYZCHTOB
1o MporpaMMe y4eOHOM AUCIUIUIMHBI XUMHSA 00pa3oBaTeabHoM nporpammel CITO
no cnenuasibHOCTH 19.02.11 TexHOomOTHS IPOIYKTOB U3 PACTUTEIBHOIO CHIPBS.

2.1.1. KOHTMHIeHT aTTecTyeMbIX: CTYAEHTHI | Kypca

2.1.2. ®opma U ycJIOBUS ATTECTALMH.
Texkymuii KOHTPOJIb MPOXOJUT B BUJE BBINOJHEHUS 3aJaHUN MMPAKTUYECKON

paboOTHI 1O TEMaM:

o Tema 1.2. Ilepmomuueckmii 3akoH u Ttabmuna J[.MI. Menneneesa
(ITpakTraeckas padota Ne 1)

e Tema 2.1. Tunsl xumuyeckux peakuuit (Ilpaktuueckue padotel Ne 2, 3, 4).

e Tema 5.1 — 5.3. CrpoeHue, CBOWCTBAa M IMPOU3BOJICTBO HEOPTAHUYECKHUX
BemecTB ([Tpaktuueckas padora Ne 5).

o Tema 6.1. Knaccudukarnus v HOMEHKIATypa OPraHUYECKUX COCIUHCHUM.
(ITpakTaeckas pabota Ne 6).

e Tema 6.2. CpoiictBa opranmueckux coemauHenuii ([Ipaktuueckas paborta
Ne 7).
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e Tema 6.3. B3auMmMoCBsI3b MEXIy KiIacCaMHd OPraHUYECKHUX COEIUHEHUU.
[TpousBoacTBO u mpumMeHeHue opranuueckux BemiecTB (IIpaktuueckas pabora
Ne 8).

[IpoMexyTouHas aTTecTarys IpoBOAUTCS B popmMe KOHTPOIbHOM padoThI (1
cemecTp) U A depeHITMPOBAHHOTO 3a4eTa (2 ceMecTp) MO 3aBEPIICHUIO OCBOCHUS
y4e0HOro Marepuajga y4yeOHOM AMCLUMIUIMHBI, MPU IOJOKUTENBHBIX pe3yJbTaTax
TEKYILEro KOHTPOJIS.

2.1.3. Bpems BbINOJIHEHUSA:

HIOJITOTOBKA 15 MUH;
BBITOJIHCHUE 1 wgac MUH;
oopmieHue u cnada 15 MUH.

BCETO 1 gac 30 MUH.

2.1.4. Pexomenayemasi JJuTepaTypa AJs pPa3padO0TKH OLEHOYHBIX CPeIACTB M
MOJArOTOBKH 00YUYAKOIIMXCS K aTTeCTAIUM.

1. Metoaudeckue pekoMeHaaruu [InekTpoHHbli  pecypc] URL:
http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/

2. OTtkpseIThIH 0aHK 3ananuii EI'D / Xumus [Dnextponnsiii pecypc]. URL:
http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=EA45D8517ABEB3
5140DOD83E76F14A41

3. PazHoBugHOCTM ~ 3KClepUMEHTOB  mpu  BbimonHeHnu — HUP
[DMEeKTPOHHBIIH pecypc] URL: https://disshelp.ru/blog/raznovidnosti-
eksperimentov-privypolnenii-nir/

4. DKCIEpUMEHT KaK METOJI UCCeA0Banus [ DieKTpoHHbIN pecypce] URL:
https://psychologypro.ru/eksperiment/

OcHOBHBIE IEYATHbIE U3TAHUS

5. Axdunorenosa, . B. Xumusi: y4yeOHUK M TNPaKTUKYM MJIS CPEIHETO
npodeccuoHanbHoro obpazoanus / W. B. Audunorenora, A. B. baOkos,
B. A. IlonkoB. — 2-e u3a., ucnp. u aon. — Mocksa: U3narensctBo FOpaiit, 2022.
— 291 c.

6. Illeromuxuna, H. A. OOmas xwumwms: ydeOnuk it CIIO / H. A.
[[leromuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

7. Huxombckuii, A.b. Xumus: y4eOHUK ¥ TPAKTHUKYM JJisi CPEIHETO
npodeccuonansuoro obpaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., mepepad. u qon. — Mocksa: U3marensctBo FOpaiit, 2022. — 507 c.

8. Xumwus: yueOHUK Il CpeaHero mnpodecCHoHalbHOrO0 00pa3oBaHUs /
1O. A. JleGenes, I'. H. ®aneeB, A. M. T'onyGes, B. H. IllanoBasn; mox oOmieit
penakiueii ['. H. daneeBa. — 2-e usa., nepepad. u gon. — Mocksa: M3natenbcTBo
Opaiit, 2022. — 431 c.
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LononnumensvHvle ucmouHuKuy

9. TI'ycesa, E.B. Xumus msa CIIO: yue6HO-MeToandeckoe mocodue / E.B.
I'yceBa, M.P. 3uranmmna, JI. . Kynukoa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 31ekTpoHHBIA // JlaHb : 3JIEKTPOHHO-
ombimoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (marta
obopamenus: 14.10.2022). — Pexxum mocTyma: 1j1sl aBTOPHU3. MOIH30BaTEIICH.

10. UYepnwmkora, H.FO. Xumus B 1OCTYITHOM U3JI0KEHHUH: YIeOHOE TTOCOOHE
st CITO / H. FO. YepnukoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: snexktpoHHbId // JlaHb:
ANEKTPOHHO- OubnunoreyHas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyma: i1 aBTOPHU3. MOJIb30BaTeNeH.

11. IlleBuunpina, JI.B. Xumus: yaueoHoe nmocodue / JI.B. llleBuunpina, A.1.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekcr: snexTpoHHbldl // JlaHb: 31neKTpoHHO-OMONMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

12. bnunos, JLH. Xumus: yueonuk mns CIIO / JLH. baunos, N.JL
[Tepdunona, T.B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlansb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: snexkTpoHHbId // JlaHb:
ANEKTPOHHO- OubanoTeyHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenusi: 14.10.2022). — Pexxum noctyma: ajisi aBTOpH3. MOJIb30BaTECH.

13. Kanyctuna A.A., Xampuenko HW.I'., JIubanop B.B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A.A. Kanycruna, WU.I'. Xansuenko, B.B.
JInb6ano — Cankrt- [lerepOypr: Jlanp, 2020. — 152 c.

14. Tabpuensn O.C. Xumus: yue0. s ctya. npod. yueo. 3aBeaenuii / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Taopuensn O.C. Xumusa mai1d npodeccuil M ClelHATBHOCTEN
TEXHUYECKOTO MPOPUIISL: yUeOHUK IJIs CTYA. YUPEXKICHUN cpell. mpod. oOpazoBaHus
/ O.C. T'abpuensn, U.I'. OctpoymoB. — 4-€ u3a., crep. — M. : I3narenbckuii eHTp
«Axagemus», 2017. — 272 c.

Humepnem-pecypcoi

1. hvsh.ru — Xypnuan «Xumus B mkose».

2. https://postnauka.ru/themes/chemistry — nekuuu no XMMUM Ha calTe
[TocTHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

HaydHo-monynsipHblii  MPOEKT «IJIeMEHThl OoybiIoNn Hayku» ((pusuka,
XUMUS, MaTeMaTHKa, aCTPOHOMHS, HayKd O KW3HH, Hayku o 3emuie). HoBoctu
HAyKW, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKITNH, SHITUKJIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

4. Caitt HayuHO-nIONyJISIpHOTO KypHana «llotenunamy. Xypnan
m3paércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

5. http://gotourl.ru/4785 (http://www .hij.ru/)

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://elementy.ru/)
http://gotourl.ru/4783
http://potential.org.ru/)
http://potential.org.ru/)
http://gotourl.ru/4785
http://www.hij.ru/)
http://www.hij.ru/)
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

CNELU®UKALIAS OEHOYHBIX CPEJICTB JJISI TEKYIIETO
KOHTPOJIS

2.2. Hasznauenue IABOPATOPHAS PABOTA
Crnenmdukanueil ycTaHABIMBAIOTCS TPeOOBaHUS K COJCPKAHUIO W
o OpMIICHUIO BApUAHTOB OIICHOYHOTO CPEJICTBA J1abopamopHasn pavoma.

& JTaGopaTopuas padora Ne 1. OCHOBEI 1a00PaTOPHOM IIPAKTUKH.

& JTaGopaTopuas padora Ne 2. Peakuuu HOHHOTO 0OMeHa.

& JlaGopartopHas paborta Ne 3. Peakiuu ruaposn3a cojieil.

U JTaGopartopuas paGota Ne 4. OnpenerneHne 3aBUCHMOCTH CKOPOCTH PEaKIUH
OT KOHIICHTPAIIUN PEarupyroIIfX BEIIECTB U TEMIIEPATyPHI.

U JTaGoparopuas paGota Ne 5. Mi3yueHue BIMSAHHS pa3IndHBIX (GAKTOPOB Ha
CMEILEHUE PAaBHOBECHS.

U JTaGopaTopras Ne 6. TexHnuka paGoThl Ha 1aG0PATOPHBIX FTEKTPOHHBIX BECAX
00111eT0 HA3HAYCHUS.

& JlaGopatopnas pabGora Ne7. IIpuroroBieHue pacTBopa  3aJaHHOMN
KOHIIEHTpAIUH, ONIPEACIICHUE PEAKIIUU CPEIbI.

U JlaGoparopuas paGora Ne8. IlomyueHuwe [AUCIEPCHBIX CUCTEM U
UCCJIEIOBAHUE UX CBOMCTB.

U JTaGopaTopHas padora Ne 9. M3ydyeHue CBOMCTB METAIIOB M HEMETAJIIOB.

U JlaGoparopuas pabora Ne 10. ITonydenue amM(OTEpHBIX OCHOBaHMH U
U3yYeHUE HMX CBOWCTB. M3yueHue OKHCIUTENbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
COEIMHEHNH XpOMa.

& JTaGopatopuas pabora Ne 11. IlpakTHyeckoe MOIyYEeHHE HEPACTBOPUMOIO
ocHOBaHusA. M3yueHune ero CBOMCTB.

& JlaGopatopnas paGora Ne 12 (44.). H3ydeHue OTHEIBHLIX CBOMCTB
KHUCJIOPOJCOIEPKAITUX OPraHUYECKUX COCTUHECHUI.

& JTaGoparopuas pabora Ne 13. AHaIMTHUYECKHE PEAKIMU KATHOHOB ¥ AHUOHOB.

G JlaGopatopnas paGora Ne 14, KauecTBEHHBIM aHaAIU3 OPraHMYECKUX
COCIMHEHUM 10 (YHKIIUOHATBHBIM TPYIIIIaM.

& JlaGoparopuas pabora Ne 15. OuncTka BOJBI OT 3arpsA3HEHHMIA.

& JlaGoparopuas pabora Ne 16. Onpenenenne xECTKOCTH BOALI M CIIOCOOBI €€
YCTpaHEHHS.

U, JlaGoparopuas paGora Ne 17 (4 4.). OmpeeneHre Macchl CYXOro OCTaTKa
oOpasiia Bojbl. MccnenoBanue o0pasiia BOJbI Ha HATMYUE XJIOPUA-UOHOB, CYyIb(dat-
WOHOB, pH.

U JTaGoparopHas paGora Ne 18. OmpezeaeHne MaccoBOH IOJMM BOIbI U CYXHX
BEILECTB PACTUTENBHOTO ChIPhS U MPOAYKTOB MUTAHUS (HA BHIOOD).

T, JlabopatopHas pa6otra Ne 19. MccnenoBanue 30Jbl MUIIEBOTO MPOAYKTa Ha
3arpsi3HCHUE NOHAMU MEJIU ¥ CBUHIIA.

U, JTaGoparopHas pa6ota Ne 20. HccieoBaHue MpoIyKTOB IIHTAHKS HA HAIMUHC
YTJEBOAOB U OEJIKOB.

U JlaGopatopras paGora Ne2l. HccremoBaHme MPeIIOKEHHOTO OOBEKTA
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ouocdeps! (Bojia, MUILEBOE ChIPbE, TPOAYKT MUTAHUS Ha BBIOOD).

MPEHA3HAYEHBI i1 meKyujeco KOHmpoas W OLEHKU 3HAHUUW U YMEHUU
CTyZIeHTOB Mo mnporpamme yueOHoM aucuurmiimael XUMMSA obOpazoBarenbHON
nporpammel CIIO mo cmeumaabHocTH 19.02.11 TexHosiorusi mMpoayKTOB M3
PACTUTEJIBHOIO ChIPbS.

2.2.2. KOHTMHIeHT aTTecTyeMbIX: CTyJeHTHI | Kypca

2.2.3. ®opMa u yCJIOBUSA ATTECTALUM.
Texymuii KOHTPOJIb MPOXOJUT B BUJIE BHINOJHEHUS 33JlaHUN J1abOpaTOpHOU

paboThI IO TEMAM:

e Tema 2.2. TexHuka 0€30MaCHOCTH, OCHOBHBIC NMPaBUJIA U NMPUEMBI pabOTHI B
nabopatopuu (;maboparopHast padota Ne 1).

e Tema 2.3. DrexkrpoiauTHYeCKass JOUCCOLMAIMS W  HOHHBIA  OOMEH
(JTabopaTopubie paboTsl Ne 2, 3).

e Tema 3.1. KuHeTMueckne 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakumii (JlabopaTopuas padorta Ne 4).

e Tema 3.2. TepMoguHAMHUECKHE 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUUYECKUX
peakuuii. PaBHoBecue xumuueckux peakuuii (Jlabopatopuas padora Ne 5).

e Tema 4.2. /luctepcHble cuctembl. lccienoBaHue CBOWMCTB IHCHEPCHBIX
cucteM Jis ux uaeHtudukanuu (Jlaboparopusie padotsl Ne 6, 7, 8).

e Tema 5.2. ®OU3NKO-XMMUYECKHE CBOICTBA HEOPraHUYECKHX BEILECTB
(JITaboparopubie paboTer 9 — 11).

e Tema 6.2. CpoiicTBa opranmdeckux coeauHenuid (Jlabopatopnasi pabota
No12).

e Tema 7.1. OOHapyxeHHWE HEOPraHMYECKUX KATHOHOB M aHUOHOB
(JTabopaTopnas padora Ne 13).

e Tema 7.2. O6napyxeHue opranudeckux BemecTB (JlaGopaTopHas paborta
No 17).

e Tema 9.1. Xummnueckuii ananus npo0 oAbl (JIaboparopHsie padboTel Ne 15 -
10).

e Tema 9.2. X¥MHUECKHI KOHTPOJIb KAYECTBA CHIPbS U MPOAYKTOB IUTAHUS
(JTabopaTopubie pabotsl Ne 18-20).

o Tema 9.3. HccnemoBanue o0BekTOB Ouocdepnl. (Jlaboparopnas pabora
No 21).

(AtTectaruss mpoBoauTcs B dopme nuddepeHnrpoBaHHOTO 3auéTa IO

3aBEPIICHUIO OCBOCHUS Y4YEOHOro MmaTepuajia ydeOHOW MUCIUIUIMHBI U TIPU
MOJIOKUTEIIBHBIX Pe3yJIbTaTaX TEKYIIEro KOHTPOJISL.)

2.2.4. Bpems BbINOJIHEHUSA

MOATrOTOBKA 15 MUH;
BBIIIOJIHEHUE lgac 00 MUH;
opopmiieHue U caaya 15 MUH.
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Bcero 1 wyac 30  wmwuH.
2.2.5. llepeyeHns 000py10BaHUsA, OCYAbI

v' Ob6opydosanue u mamepuaivl: JACTHILIATOP, JabOpaTOpHblEe MOWKH IS
MBITBSI TIOCYZIBI, JaOOpaTOpPHBIE BECHI OOIIETO0 HAa3HAYCHHS, CYIIWIBHBIA IIKad,
MydenpHas TIedb, IUIUTKA DJIEKTPUYECKHE, BOJISHBIE OaHU, pedpaKkTOMETPHI,
CHEKTPOOTOMETD, (b OTORIEKTPOKOTIOPUMETD, pH-meTpl, AIIEKTPOJIBI
KOMOMHHUPOBaHHBIE, BUCKO3UMETPBI, TEPMOMETPBI, ICHCUMETPHI, IITaTUBLI byH3eHa
C 3@)KMMaMH, IITAaTUBBI JIJIs UIIETOK MEPHBIX, IITATUBBI JJIsI MPOOUPOK, JAepKaTelu
JUI. TIPOOUPOK, TUIAHIIETKH JJIsS KarelbHOTO aHajgu3a, MPOOKU PE3UHOBBIE,
MJJACTUKOBBIC, METAJUTMYECKUE CETKH, IPUOOPHI ISl TTOTYyYEHUs Ta30B, PUIbTPHI,
WHJMKATOpHAs Oymara, pe3WHOBBIC I'pYIIH, mIateau, GaphopoBbie JTOKEIKUA IS
C)KUTaHUS BEIIECTB, MHUKPOCKOIIBI, CTEKJa ITOKPOBHBIC, TPYOKH CTEKJISHHBIC,
PE3MHOBBIE IJTAHTH, MAKET XpoMaTorpaduIecKoi KOJTOHKH.

v’ Ilocyoa: SKCHKATOPHBI, KPUCTAIIU3ATOPHI, IPOOHUPKH, CTEKISHHBIE HaT0YKH,
MUTETKY KarelbHble, MepHasl Tocyia (MepHbIe K006l 00beMoM 50, 100, 200, 250,
500, 1000 cm*; mepuble mumMHAPE 06bemoM 10, 25, 50, 100, 200 cm>; GropeTkn
00BeMOM 25 cM’; MEpHBIE IUIIETKHU ¢ OJHOM METKOM 00bemom 5, 10, 15, 20, 50, 100
cM®; MepHBIE IHUIETKU 00beMoM 1, 2, 5, 10 cm?), korndeckue konobl 00bemoM 100,
250 cM’, mnockogoHHBIE KONOBI 00beMoM 250, 500 cM®; XUMHYECKHE CTAKaHBI
oovemMom 50, 100, 250, 300 cm>; cTakaHYMKM s B3BEIIMBAHUSA, BOPOHKH
KOHMYECKHE, OIOKCHl METANIMUYECKHE C KpBIIMIKaMH, THTIA (aphopoBbIe,
dapdoposbie gaiiku, papPopoBbie CTYIKH € IECTAMHU.
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CIHEIU®UKALHNA OHEHOYHbIX CPEACTB JAJIsI TEKYHIETI'O
KOHTPOJIsA
2.3. Haszunauenue TECT

Crenudukanueid ycTaHaBIMBAIOTCS TpPeOOBaHMS K COACPKAHUIO U
o(OpMIICHUIO BApUAHTOB OIICHOYHOTO CPEJICTBA mecm (memamuieckutl mecm).

Tect Ne 1 «Ctpoenune atomoB» (12 BompocoB Ha 30 muH. MakcumanbHOE
KOJMYECTBO OaJIOB, KOTOPOE€ MOXHO HaOpath 3a Tect — 15. Bompocer 1-10
orieHuBaroTcs B 1 6asmn, 3a 11 Bonpoc — 2 6amna, 3a 12 Bonpoc — 3 6ania).

Tect No2 «Tumbl xummueckux cBszein» (15 BompocoB Ha 30 MuH.
MakcumalibHOE KOJIMYECTBO 0aliioB, KOTOPOE MOKHO Habpath 3a Tect — 15.).

Tect Ne 3 «llepuognueckuit 3akon u [lepuonnueckas cucreMa XUMHUYECKUX
anemenTtoB J[.M.MenneneeBa» (13 BompocoB Ha 30 wmMuH. MakcuMalbHOE
KoJimuecTBo OamioB — 15. Bompocsl 1-12 onenuBarorest mo 1 6amty, 13 Bompoc —
3 Oama).

Tect Ne4 «Tunbl xumuueckux peakuuid» (10 BompocoB Ha 20 muH.
MakcuManbHOE KOJIMUECTBO 0AJIJIOB, KOTOPOE MOKHO HaOpaTh 3a TecT — 10).

Tect Ne 5 «Peakiuu nonnoro oomMena. I'maponus cosneit» (14 BompocoB Ha
40 muH. MakcumaibHOE KOJIMYECTBO OAJIJIOB, KOTOPOE MOYKHO HaOpaTh 3a TecT — 15.
Bormpocs! 1-13 onenuBarorcs B 1 0amn, 3a 14 Bonpoc — 2 6ainna).

Tect Ne 6 «Ckopocth xumuueckux peakuuit» (15 BompocoB Ha 35 MuH.
MakcumanbHOE KOJTUYECTBO 0alIoB, KOTOPOE MOKHO HAaOpath 3a Tect — 15).

Tect Ne7 «Xumuueckoe pasHoBecue» (10 BompocoB Ha 30 muH.
MakcuManbHOE KOJIU4IeCTBO 0aJIJI0OB, KOTOPOE MOYKHO Habpath 3a TecT — 15. Bompoc
4 ouenuBaeTtcs B 2 6ama, 3a 10 Boripoc — 3 Gasna).

Tect Ne 8 «/lucniepcubie cuctembl. PacTBopsi» (10 BompocoB Ha 25 MuH.)

Tect Ne 9. «Knaccudukaiusi, HOMEHKJIATypa HEOPTaHUUECKUX COSTUHEHU
(15 BompocoB Ha 30 MuH. MakcuMajabHOE KOJMYECTBO OalsIOB, KOTOPOE MOKHO
HaOpathb 3a TecT — 15).

Tect Ne 10. «CBolicTBa OCHOBHBIX KJIAaCCOB HEOPTraHUYECKUX COCAUHECHUI»
(12 BompocoB Ha 30 muH. MakcUMaJIbHOE KOJIMYECTBO OAJIJIOB, KOTOPOE MOKHO
HaOpaTh 3a TecT — 15. Bonpocs! 1-9 ouennBatotcs B 1 6ainn, 3a 10 - 12 Bonpocsr — 2
Oaia).

Tect Nell «IIpon3BOACTBO HEOPraHMYECKUX BELIECTB. JIEKTPOJIU3»
(14 BommpocoB Ha 35 MuH. MakcuManbHOE KOJMYECTBO OaioB, KOTOPOE MOXKHO
HaOpath 3a TecT — 15. Bompocsr 1-13 omenuBatorcs B 1 6am, 3a 12 Bompoc —
2 Oamna)

Tect Ne 12. «Knaccudukanus, HOMEHKJIaTypa OPTaHUYECKUX COSIUHEHUI
(10 BompocoB Ha 20 MuH. MakcuMallbHOE KOJMYECTBO OasioB, KOTOPOE MOKHO
HaOpath 3a TecT — 10).

Tect Ne 13. «Xumuueckue CBONCTBa OpPraHWYECKUX CoeAMHEHHI» (15
BOIpocoB Ha 30 MuUH. MakcuMaIbHOE KOJIMYECTBO 0aJIoB, KOTOPOE MOKHO HAOpaTh
3a TecT — 15.)
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Tect Ne 14. «kKauecTBeHHOE 0OHApYEHUE HEOPTAHUYECKUX U OPTAaHUYECKUX
BeriecTB» (10 BompocoB Ha 30 MuH. MakcumanbHOE KOJIMYECTBO OaisioB — 15).

MpeAHA3HAYEHBI IS MeKyue20 KOHmMpOoJisA A OLICHKU 3HAHUW U PAKTUYECKUX
YMEHUM CTYJAEHTOB MO mporpamMmme ydyeOHouW aucuuiimael  XUMMSA
obpazoBarensHO# mporpammbl CITO nmo cnemuaiabHoctd 19.02.11 TexHosorus
NPOAYKTOB U3 PACTUTEJIbHOIO ChIPbS.

TemaTuueckue TeCTbl COCTOST W3 TECTOBBIX 3aJaHUM pa3HBIX BHJIOB,
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJaHUW  (COCTAaBUTh  ypaBHEHHE  PEaKIIUd,
MPOAHANM3UPOBATh M PEHIUTh MPAKTHUECKYIO CUTYalluio, OOBSCHUTH SIBIICHUE,
MPOLIECC U T.I.) U PAaCUETHBIX 3a/au.

2.3.1. KOHTMHIeHT aTTecTyeMbIX: CTyJACHTHI | Kypca
2.3.2. ®opMa ¥ yCI0BHS aTTECTAIUU.

Texymmii KOHTPOJIb MPOXOAUT B BUJE BBINOJHEHUS 3alaHUN 110 TEMaM:
Tema 1.1. CTtpoeHne aTOMOB XMMHYECKHX 3JEMEHTOB M IPUPOAA XHUMHUYECKOU
CBA3U.
Tema 1.2. Ilepuoanyeckuii 3aKOH M TEPUOJUYECKAS] CUCTEMA XUMHYECKHUX
sanemenToB /.M. MeHpeneena.
Tema 2.1. Tunbl XUMHAYECKUX PEAKLIAN.
Tema 2.2. DAEKTpOIUTHYECKAS] TUCCOIMAIMS U UIOHHBIA OOMEH.
Tema 3.1. Kunetnueckne 3aKOHOMEPHOCTHU ITPOTEKAHUS XUMUYECKUX PEAKIUN
Tema 3.2. TepMoauHaMHUYECKHE 3aKOHOMEPHOCTH ITPOTEKAHUS XHWMHYECKHX
peakiuii. PaBHOBECHE XUMUYECKHUX PEAKIIUM.
Paznen 4. lucniepcHbie cucTeMbl U (aKTOPHI UX YCTOMYMBOCTU
Tema 5.1. Knaccudukanusi, HOMEHKIIaTypa U CTPOCHHE HEOPTaHUUECKHUX BEIIECTB.
Tema 5.2. ®U3NKO-XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB.
Tema 6.1. Knaccuduxanusi, CTpoeHHE U HOMEHKJIaTypa OpraHu4eCKUX BELIECTB
Tema 6.2. CBolicTBa OpraHUYECKUX COCTUHEHUN
Pa3znen 7. KauecTBeHHBIE peakiuy OOHAPYKEHUS HEOPTaHUUYECKUX U OPTaHUYECKUX
BEILIECTB
(ATtTectanus TpoBOAUTCS B (OpME 3K3aMEHA MO 3aBEPIICHUIO0 OCBOEHUS yUeOHOTO
MaTepuana yueOHOM ITUCUUILIMHBI U TIPU MOJIOKHUTENbHBIX pe3yibTaTaX TEKYIIETro
KOHTPOJISI.)

2.3.4. Bpemsi BbINOJIHEHUsI TecTa (B 3aBUCUMOCTH OT KOJIMUECTBa BOIPOCOB U
3a7a4): BbinojiHeHue oT 20 10 45 MuH.

2.3.5. Kputepum ouieHKH TecTa:
3a MpaBUIILHO BBIMOJHEHHOE 0a30BOE TECTOBOE 3aJJaHUE BBICTABIACTCS —
1 6ann. 3a 3agaHKe MOBBILIEHHOTO YPOBHS CIOXHOCTH — 2 Oajyuia. 3a 4aCTUYHO
IPaBWIBHBIN OTBET Ha Bonpoc 3aaanus — 0,5 Gana. 3a HenmpaBUIIbHO BBHITIOJHEHHOE
NeiicTBHe, 3a/JaHue BbICTaBJsieTcsl olleHKa — O 6ayiIoB. 3a MPaBUIIbHO COCTABJICHHOE
ypaBHEHHE peakiuu — 1 6a.
Ynueepcanvnaa wmikana oyenku odpazoeamenvnvix docmudiceHuil
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IMpouent KavecTBeHHas OLleHKA YPOBHS NOATOTOBKH
PE3YILTATHBHOCTH bann (ormeTka) BepOanbhblii aHasior
(mpaBUJILHBIX 0TBETOB)
90 — 100% 5 Omauuno
80 —89% 4 Xopowo
70 —79% 3 Y008/1em8opUmebHO
meHee 70% 2 Hey0081em8oOpUMENbHO

OueHka «OTJIMYHO» BBICTABIIAECTCS CTYACHTY, €CIM B MPOLECCE PELICHUS
IIPaKTUKO-OPUEHTUPOBAHHOTO BOMNpOCa (CUTyaluH), paCYETHOW 3a/ladd CTYIEHT
HaOMpaeT MaKCHUMalbHOE KOJWYecTBO OaiyioB. JlaeTcs KOMIUIEKCHas OLIEHKa
NOpEJIOKEHHON CUTyalud (3aJa4yd); JIEMOHCTPUPYIOTCS TIIyOOKHE 3HAHUS
TEOPETUYECKOr0 MaTepuaja W yMEHUE UX [PUMEHATh Ha  MPAKTHKE;
NOCJIEIOBATENBHOE, IPABUIILHOE BHIMIOJHEHUE BCEX 3a/IaHU; yMEHNE 0OOCHOBAHHO
U3JIaraTh CBOM MBICIIH, JA€JIaTh HEOOXOAUMBIE BBIBOIBI.

Ouenka «xopomio» - B IIPOLECCE PELICHUS MPAKTUKO-OPUEHTUPOBAHHOTO
BOIpoca (CUTyalluH ), paC4eTHOM 3a/1a4M JOIMYILEHbI HECYIIECTBEHHbIE OITMOKH WIIH
omrOKa B BBIYHCICHUM B KOHEYHOM JAeicTBUU. JlaeTcss mpaBWiibHAs OIICHKA
IIPEJIOKEHHON CUTYallMU; IEMOHCTPUPYIOTCS 3HAHMS TEOPETUYECKOIO MaTepraa
U YMEHHE HUX IPUMEHATH; IOCIEN0BATEIBHOE, IMPABUIBLHOE BBIIIOJIHEHUE BCEX
3aJIaHA; YMEHHUE NIOCIIEI0BATENBHO U3JIaraTh CBOM MBICIIH, J1€JIaTh BEIBOBI.

OueHka «yI0BJIETBOPUTEIBHO» - B MPOLECCE pEUIEHUS MPaKTHKO-
OPUEHTUPOBAHHOTO BOIpoca (CUTyallMH), PacyeTHOM 3ajayu CTYJIEHT HaOupaer
MUHUMAJIbHOE KOJIMYECTBO OAJIJIOB.

OueHka «HeyJAOBJIETBOPUTEJIbHO» - B MPOLECCE PEUIEHUS MNPaKTHKO-
OPUEHTHUPOBAHHOIO BOMpOca (CUTyallMu), pacyeTHOW 3ajayu Oblia MpOBEJEHA
HEMpPAaBWIbHAS OLICHKA MPEJIOKEHHOW CUTyallMH WU €€ IO0JHOE OTCYTCTBHE;
OTCYTCTBHE TEOPETHYECKOro OOOCHOBAHMS BBINOJHEHUs 3aJaHUN; 3aqadya He
pelieHa uiau ObUIM JTOMyIIeHa B MEPBOM JIEHCTBUU OMIMOKA, KOTOpasl MpHUBeENa K
HEIPaBUILHOMY OTBETY; BRIOpAH HEMPABWIBHBIN X0 PEIICHHUS.

OrneHka 3a TEMAaTHYECKYIO TECTOBYIO PabOTy pacCUMTHIBAETCS KaK CyMMa
OaysIoB HaOpaHHBIX 32 BBIMIOJHEHUE TECTOB W pEIICHUE 337a4 B COOTBETCTBUM C
KPUTEPHUSIMU OIICHUBAHUS JIsl TECTOB U 3a]1a4.

® OIICHKA «OM.JIUYHO» BBICTABIIACTCS CTYJICHTY, €CIU MPABHIBHO BBITOTHEHO 96 —
100% ot o0111er0 KOIUYeCcTBa 3aJaHui, COACpKAIUXCS B paboTe;

® OIICHKA «Xopouio, eciii BeIoiHeHO 80 — 89 % ot 001miero kojanyecTBa 3aaHui
paboTHI;

® OLICHKA «y0081emeopumenvHoy», eciiv Habpano 70 — 79 % ot obiero konuuecTBa
3aJlaHuil PabOTHI;

® OIICHKA «Heyoosremsopumenvroy» MeHee 70 % oT ollero KoJudecTna 3aJaHui
paboTHI.

Kpurepuu oneHuBanusi y4eOHbIX J0CTHKEHUH CTYACHTOB 10 XUMUH
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Ouenka «5» (omauyno). OueHKa «OTINYHO» BBICTABISIETCS CTYNEHTY, €CIU
OH TJIyOOKO W TMPOYHO YCBOWJI MPOrPAaMMHBIA MaTepHuall, HCUEPIBIBAIONIE,
NOCJIEIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro H3jaraer, yMeeT TECHO
YBSI3bIBATh TEOPUIO C MPAKTUKOW, CBOOOJHO CHPABIIAETCS C 33a/1a4aMH, BOIIPOCAMH,
MpUYEM HE 3aTPYAHSIETCA C OTBETOM MPU BUIAOU3IMEHEHHUM 3aJJaHUN, UCTIONB3YET B
OTBETE MaTepuajl CMEXKHBIX IUCIUIUINH, MPABWIBHO OOOCHOBBIBACT MPUHATOE
pELIeHHE.

CryaeHT BrnajeeT riry00KUMHU, TPOYHBIMU, CACTEMHBIMH 3HAHUSIMU Y4EOHOTO
MaTepuaia B IMOJHOM 00beMe U crnocoOeH uX 3((PEKTUBHO HUCIHOJIb30BATh IS
BBITIOJIHEHUST BCEX MPETYCMOTPEHHBIX MPOTpaMMON MPAKTUYECKUX 3aJlaHUU.
CreneHb MPOSBICHHUS KaXJIOr0 M3 TMEPEUUCICHHBIX YMEHUU ONpeaesieTcs
coJiep>KaHrEM BOTIpOca.

YMeeT caMOCTOATENbHO HAXOJIWTh UM  MOJIb30BAaThCS  MCTOYHHKAMHU
nH(popMaIu, OLICHUBATH MOJYYCHHYIO HHPOPMAITHUIO.

OtBeT ywanierocsi MOJHbBIM, IPABUJIBHBIN, apPTYMEHTUPOBAHHBIN, JIOTUYHBIN,
COJIEP)KUT aHalIU3, CHCTEeMaTH3alui0, OO0O0OILIEHNEe; COACPKUT KOHKPETHBIE
npuUMeEpbl U3 MNPOPECCUOHANBHOW JEATEIbHOCTH TEXHOJIOra WIM JlabopaHTa
XUMHUYECKOTO aHAIH3a.

CryneHT BbIOMpaeT METOJ M XOJ XHWMHYECKOro aHalv3a, MOoJ0upaeT
peakTuBbl U anmaparypy. CamMocTOsSITeNbHO, MPaBUIbHO, YBEPEHHO BBIMNOJIHSET
7a00paTOpHBIE OMbBITHI, PAIMOHATIBLHO MCHOJIB3YS OOOPYJOBaHHUE W PEAKTUBBI,
JieaeT Mod3TaHble HAOII0ICHHSI; CAMOCTOSITEIHHO COCTABIISET OTUYET, COACPKAIIHIMA
KOHKPETHBIE BBIBOBI.

[TpaBuIbHO ¥ CO3HATEIBHO MPUMEHSIET PUEMbI CAMOKOHTPOJISI, AaHATTU3UPYET
MOJIyYeHHBIC pe3yNbTaThl. B mporecce paboThl MOMXKET JOMYyCKAaTh HETOYHOCTH,
KOTOPBIE CaM BBISIBIISIET U UCIIPABIISICT B MPOIIECCE BHITIOMHEHUs paboThl. Pe3ynbrar
BBITIOJTHEHHONM  pabOThl  TMOJTHOCTBIO  COOTBETCTBYET  KAUE€CTBEHHBIM U
KOJIMYECTBEHHBIM TTOKA3aTESIM.

Co3HaTenbHO COOJIIOAAET TpaBUiia TEXHUKHU O€30MaCHOCTH.

Boinonnset 90 - 100% ot oO1iero Koam4yecTBa TECTOB.

Ouenka «4» (xopowo). OueHKa «XOPOIIO» BBICTABISECTCS CTYEHTY, €CJIU OH
TBEPAO 3HAET MaTepuaj, rPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOITycKas
CYILIECTBEHHBIX HETOYHOCTEM B OTBET€ HA BOINPOC, MPABWIBHO MPUMEHSET
TEOPETHUYECKHUE 3HAHUS MPU PELICHUU MPAKTUYECKUX BOIPOCOB M 3a1ad, BIaJEeT
HEOOXOJMMBIMU HaBbIKAMH M TpueMaMu UX BbinonHeHus. llpu otBete u
BBIMIOJIHEHUM MPAKTUUYECKUX 3aJaHUM JOMYCKAaeT HECYIIEeCTBEHHbIE OIINOKH,
KOTOPBIE YACTUYHO UCIIPABIISIET.

CryneHT BlajieeT OCHOBHBIM YYEOHBIM MaTE€pHaIOM B YCTHOW, MHUCbMEHHOM
U rpaduyeckoil popMax ¥ IPUMEHSET €ro MPH BHIMOIHEHUH IPAKTUYECKUX 3aJaHUN
B CTAHJAPTHBIX U1 HEMHOT'O U3MEHEHHBIX CUTYyaI[UsIX.

JlaeT ompeneneHuss OCHOBHBIX TOHATUW, aHAJU3UPYET, CPABHUBAET
MH(}OpPMAIUIO, YCTAHABIMBAET MPUYUHHO-CIIC/ICTBEHHBIE CBS3HU U €€ B3aUMOCBSI3b C
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IIPAKTUYECKON JESATEIBHOCTBIO, IENACT BBIBOJBL. BBINOJIHAET NMpPaKTUYECKHE U
n1abopaTtopHble pabOThl COTJIACHO HWHCTPYKIMH, BO3MOXHA KOHCYJIbTaTUBHAsS
MOMOILb IIPENOJABATENs, ONUCHIBAET HAOMIOICHUS, AenaeT BbIBOAbL. [lomp3yercs
CHpPaBOYHON MH(POpPMAIUEH U HHCTPYKTUBHO-METOANYECKON JOKYMEHTAIIUEH.

[Ipy oTBEeTE W BBINOJHEHUU MPAKTUYECKHX 3aJaHUM  JOIMYCKAeT
HECYIIECCTBEHHBIE OIUOKHU, KOTOPHIC YACTUYHO HCTIPABIISET.

Oco3naer npodecCHOHATbHYI0O HANpPaBIEHHOCTh Y4YeOHOro Marepuana,
IIPUBOJUT COOTBETCTBYIOIIME IIPUMEPBI M3 MPAKTUYECKON JEATEIBHOCTH C
HEKOTOPBIMU HETOYHOCTSIMH, OOBSCHAET IPOUCXOASIINE IPOLECCH, SBICHUS,
HAOJIIOJIEHUS] C HEKOTOPBIMU HETOYHOCTSMH, IIPABUJIBHO BBIMOJIHSET OOJIBITMHCTBO
IPUEMOB U OllEpalnii, IPeyCMOTPEHHBIX JAaHHON paboTOil.

OTBeT B 1LI€JIOM MNPaBUIIbHBIN, JOTMYHBIM M JOCTATOYHO OOOCHOBAaHHBIN,
COJEPKUT MpUMEpPHI U3 TPO(HECCHOHATIBHOU JESTEIBHOCTH.

B mnponecce BbIMOMHEHUsT pabOThl TONMYCKAET HECYIIECTBEHHBIE ONIMOKH,
KOTOPBbIE MOYET MCIPaBUTh. Pe3ynpTaT paboThl COOTBETCTBYET KAUECTBEHHBIM U
KOJIMYECTBEHHBIM TIOKa3zarensiM. TpedyeT KOHCYJbTalMU MpenojaaBaTeNs MNpu
oopMieHnu otyeTa U GOPMYITHUPOBAHUH BHIBOJIOB.

VY ctynenTa chopMUpPOBaHBI OCHOBHBIE YMEHHUS SKCIIEPUMEHTAIBLHON paOOThI
0 MPOBEJCHUIO KJIACCUUYECKUX XUMHUYECKHX U (PU3UKO-XMMUYECKHUX METOJIOB
aHanu3a, YMEHUS TMPABWIBHOIO HCHOJIb30BAHMS J1abOpaTOPHOM TOCYIAbl U
00Opy/lIOBaHUSI U BBINOJIHEHUS PACYETOB COCTaBa BEIIECTBA IO pe3yJbTaTam
U3MEPEHMI, 0 XUMUUECKUM (POpMyJIaM U YpPaBHEHHUSM.

Beimonusier 80 - 89 % ot o011ero koyim4yecTBa TECTOB.

Ouenka « 3 » (yoosremeopumenvro). OleHKA «yJIOBIECTBOPHUTEIHHO
BBICTABJISIETCSL CTY/ICHTY, €CJIM OH UMEET 3HAHUS TOJIbKO OCHOBHOTO MaTepHuaa, HO
HE YCBOWJI €ro JeTajeH, JIOMyCKaeT CYIIECTBEHHbIC OIIMOKU, HEAOCTAaTOYHO
MpaBUJIbHBIE (POPMYIHPOBKH, HAPYIICHHS JIOTHYECKOW TOCIEAOBATEIILHOCTH B
U3JI0KCHUH TTPOTrPAaMMHOTO MaTepHalia, HCTIBITEIBAET CEPhE3HBIC 3aTPYAHEHUS TPH
BBITIOJTHCHUH TTPAKTHYECKHUX 3aTaHUH.

CTyaeHT 3HaeT W BOCIIPOM3BOAMUT OOJIBIIIE TIOJIOBUHBI YIEOHOTO MaTepHaa,
cTapaeTrcss JelaTb  BBIBOJABI, KaK TMPaBWJIO, HEJIOTHYHBIC, HEIOJHBIC,
HernocenoBaTeabHbie. C OTIETBPHBIME OIMMMOKAMH JaeT ONMpPEACNICHUS OCHOBHBIX
noHsATHH. OTBET MOXKET OBITh MPaBUJIBLHBIM, HO HEIOCTATOYHO OCMBICIICHHBIM,
OTCYTCTBYIOT KOHKPETHBIE TPUMEPHI U3 MPAKTUUECKON JesTeIbHOCTH. Mcmomp3yeT
JaCTHYHO CIIPaBOYHYIO uHdopmaruio, WHCTPYKTUBHO-METOINYECKYIO
JIOKyMEHTAITHIO.

[Tpu BBIMIOJIHEHNN TAOOPATOPHBIX PAOOT TPeOYET MOMOIIH MPENOIaBaTeNs |
MEPUOINYECKOTO KOHTPOJISI CO CTOPOHBI MPEMOAaBaTeNsl 32 COOIOACHUEM TPABHII
TEXHUKHU O€301acCHOCTU. B 1emom, BianeeT yMEHUSMH MO MPOBEIAEHHUIO OIBITOB
COTJIaCHO MHCTPYKIMSIM, C IIOMOIIBIO TMpEINoaaBaTeNsl JejiaeT HEOOXOIUMBIC
pacdeTsl, opopMIIsieT paboTy, TBITACTCS JEJIaTh BEIBOIBI.

Brimmonaser 70 - 79% ot 0011ero KOJan4yecTsa TECTOB.
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Ouenka « 2 » (neydosremsopumenvto). OLIEHKA «HEYIOBJICTBOPUTEIHHOY
BBICTABJISIETCS CTYACHTY, KOTOPBI HE 3HACT 3HAYUTEIHHOW YacTH MPOTPAMMHOTO
Marepualna, JOMYCKaeT CYIIECTBEHHbIE OIINMOKH, HEYBEPEHHO, C OOJbIIMMU
3aTPyMHCHHUSIMU BBITIOTHSICT MIPAKTUYCCKUEC 3aTaHUsI WM HE BBITIONHSIET BOBCE.

CTyAeHT C TOMOIIIBIO MPEoaaBaTeNsl BOCIPOU3BOIUT (PparMeHThI YIeOHOTO
MaTepuaia, HEOCO3HAHHO BBITIOJHSICT YacTh MPAKTHICCKUX 3adanuil. [Ipu ycTHOM
OTBETE U BHITIOJIHCHNUY TTPAKTUICCKUX 3aJaHUI TOMYCKAET CYIIIECTBEHHBIE ONTUOKH,
HEOCO3HAHHO BBINMOJIHACT YacTh JIAOOPATOPHBIX 3aJaHUN TOJBKO C ITOMOIIBIO
IIPETIOIaBaTelIs, IBITACTCS MPOU3BOIUTE IIPOCTHIC PACUCTHI.

OTBeT CTyIeHTa — 3JICMEHTaPHBIN, ()parMEHTAPHBIN, COCTOUT U3 HECKOJIBKUX
MPOCTHIX MPETOKCHUH.

Bremomnnser menee 70 % oT o0111ero Koau4ecTBa TECTOB.

2.3.6. PexoMenayemasi Jiureparypa AJs pa3spadOTKH OLEHOYHBIX CPEACTB U
NOATOTOBKH 00Y4YAIOUIUXCHA K aTTeCTALMMU.

1. Meronuueckue  peKOMEHAALUN [OnexkTpoHHBIT  pecypc] URL:
http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/

2. OtkpwiThiii Oank 3agaHuit EI'D / Xumus [Dnexktponsbsiii pecypc]. URL:
http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=EA45D8517ABEB3
5140DOD83E76F14A41

OcHosHble neyamHvle U30aHUS

3. Audunorenona, M. B. Xumusi: yueOHUK U MPAKTHUKYM JJIsI CPETHETO
npodeccuoHanbHoro oopasosanus / . B. Andpunorenona, A. B. babkos, B. A.
[TonikoB. — 2-e u3M., ucnp. u pon. — Mocksa: U3parensctBo IOpaiit, 2022. —
291 c.

4. Meromuxuna, H. A. O6mas xumus: yuebnuk mna CIIO / H. A.
[[leronuxuna, JI. B. MunaeBckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

5. Hukonbckuii, A. b. Xumus: y4yeOHUMK M TPAKTUKYM JJIsl CPEIHETO
npodeccruonanbHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-€ u3f.,
nepepad. u non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 507 c.

6. Xumust: yueOHMK 1Ji cpeaHero npodeccruoHanbHoro oopasosanus / FO.
A. Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBan; nmoj oO1iiei penaxkiyei
I'. H. ®aneeBa. — 2-e uzx., nepepad. u gon. — Mocka: U3narensctBo FOpaiir,
2022. —431 c.
JlononnumenvHvie uCMoYHUKU
1. Xumus. 10 xnace. Yray6n€nnblii ypoBens : yueOHuk/ B.B. Epemun,

H.E. Ky3smenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. JIyuun; nox pen. B.B.
Jlynuna. — M.: IIpocemenue, 2022. — 446 c.

2. Xumus. 11 xknace. Yrnyonéuunsiii yposenb yueouuk/ B.B. Epemun, H.E.
Ky3spmenko, A.A. [po3nos, B.B. Jlynmun; nox pen. B.B. Jlynmna. — M.:
[Ipocsemenue, 2022. — 478 c.

3. I'ycera, E. B. Xumus ansa CI1O: yuebHo-metonuueckoe nocooue / E. B.
['ycea, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
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http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/

— ISBN 978-5-7882-2792-4. — TekcT: 3JeKTpOHHBIN // JlaHb : AJIEKTPOHHO-

ombimoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (marta
obopamenwns: 14.10.2022). — Pexxum mocTyma: 1j1sl aBTOPHU3. MOIH30BaTEIICH.
4. Yepuukosa, H. 0. Xumust B JOCTYITHOM U3JI0KEHUH: Y4eOHOE Mocooue

s CITO / H. YO. UepnukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHbid // JlaHb:
AIEKTPOHHO- OnbnmoTeuyHas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyma: i1 aBTOPHU3. MOJIb30BaTeNeH.

5. [lIeBuunpina, JI. B. Xumus: yueonoe nocodue / JI. B. IlleBHuiisina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-
4. — Texkct: 2neKTpoHHbIH // JIaHb: 35eKTpoHHO-O0uOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

6. bmunos, JI. H. Xumus: yueOnuk g CIIO / JI. H. Baunos, W. JI.
[lepdpunona, T. B. CokonoBa. — 2-e uza., crep. — Cankr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: snexkTpoHHbId // JlaHb:
ANEKTPOHHO- OubanoTeuyHas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obOpamenus: 14.10.2022). — Pexxum goctyna: s aBTOPHU3. MOJIb30BaTENEH.

7. UYepnukoBa H. 0., Memepskoa E. B. Pemaem 3agaum nmo xumun
camocTrosiTenbHO: yueOHoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr- IletepOypr: Jlanb, 2022. — 328 c.

8. [Mabpuensna O.C. Xumus: yueO. mis ctya. mpod. yueb. 3aBeaenuii / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.
0. labpuensa O.C. Xumus mig npodeccuil W CleNHATBHOCTEN

TEXHUYECKOTO MPOPMIIS: yUeOHUK IS CTY. YUPEXKICHUM cpel. mpod. oOpa3zoBaHus
/ O.C.T'abpuensn, .I'. OctpoymoB. — 4-¢ u3a., crep. — M. : I3narenbckuii eHTp
«Axagemus», 2017. — 272 c.
Humepnem-pecypcwi

1. https://postnauka.ru/themes/chemistry — jaexkuuum 1O XUMHUM Ha CalTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4yHo-nomymsipHbIli TTPOEKT «DJIEMEHThI OOJBIION Hayku» ((pusnka, Xumusi,
MaTeMaTHKa, aCTPOHOMHSI, HAYKH O KM3HHU, HAYKH 0 3eMJIe).

2. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TTONYJISIpHOTOo KypHana «lloTeHmamn.

3. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4HO-ITOMYJISIPHOrO )KypHAJIA «XUMUS U )KU3HBY.

4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpBITast PIEKTPOHHASI OMOIMOTEKa XUMUYIecKoro nopTtana «Chemnet», coaepxut
ydeOHbIe 1 HH(POPMAIIMOHHBIE MAaTEPUAITBI JIJISI IIIKOJIbHUKOB M YUUTEIICH.
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https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://elementy.ru/)
http://gotourl.ru/4783
http://potential.org.ru/)
http://potential.org.ru/)
http://gotourl.ru/4785
http://www.hij.ru/)
http://www.hij.ru/)
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

3. BAPHAHTBI OHEHOYHbIX CPEJACTB JJIAA TEKYIHIEI'O KOHTPOJIA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA30BATEJIBHOE
YYPEXIEHUE
BBICHIET'O OBPA30OBAHUA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKU
YHUBEPCUTET»

Ipumepnwviil sapuanm 3a0anull 0l 6bINOJIHEHUS NPAKmMu4eckol pabomoi 1
«Cocmaegnenue 31eKMPOHHBIX POPMYS1 AMOMO8 U UOHO8. XapaKmepucmuKka
971emMeHma no e2o noJnoxcenuto ¢ Ilepuoouueckoil cucmeme XumuuecKux
anemenmos /I.U. Menoeneesa»

Bapuanr 1

1. CocraBUTh 3IEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue (GpopMylibl aTOMOB
Hatpus, Amomunus, Ckanaus, nonos Be?*, CT.

2. Jlatb XapakTEpUCTHKy »JJEeMEHTy P 10 ero pacmnoyio)KeHur B
[leproguyeckon CUCTEME XUMUYECKHUX JIEMEHTOB. BOCTIONIB3yNTECH TPUBEICHHBIM
HIDKE TTAHOM XapaKTEPUCTUKHU JIEMEHTA I10 €r0 pacnoiokeHuto B 11C.

XapakTepuCTHKA XMMHYECKOI0 3JIEMEHTA 10 ero pPacioJiO;KeHHUI0 B
Iepuoauyeckoii cucreme Xumuueckux djieMeHTos /I.M.MenaeneeBa

1. Ha3Banue »drneMeHTa, XUMHUYECKMH CHMBOJI, IOPSJIKOBBIA  HOMED,
OTHOCHUTEJbHAs aTOMHAsl Macca, COCTaB aTOMHOTO SApa.

2. Pa3memenue B [lepuoauyeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB: TIEPUO/I,
rpynna, HoArpymnma.

3. DnexTpoHHas W DJJEKTpOHHO-rpaduyeckas ¢opMyna dJIEMEHTa B
CTalMOHAPHOM COCTOSIHUHU.

4. BajeHTHOCTb 3J€MEHTa, CTENEHU OKHUCIECHHs, BO30YXAEHHOE COCTOSHHE
(ecau BO3MOIKHO).

5. ®opMynbl OKCHJIA C MAKCUMAJIBHOM CTEMNEHBIO OKUCIICHUS U COCIUHEHUE
AJIIEMEHTA C BOJOPOJIOM.

6. CsoiicTBa DJIEMEHTA (MeTaJITM4YecKue, amdoTepHbIe WU
HemeTamnyeckue). O00CHOBATH.

7. CpaBHEHHE CBOWCTB JAHHOTO JJIEMEHTAa CO CBOWCTBAMHU COCEIHUX
AIIEMEHTOB.

8. @opmynbl ¥ XapakTep OKCUIA, THAPOKCHAA (KUCTOTHI).

Bapuanr 2
1. CocraBuTh IIEKTPOHHBIE W AJIEKTPOHHO-Tpaduueckre (GopMysbl aTOMOB

Kpemnus, Kanus, [{uaka u nonos Al**, S%-.

2. Jlatp xapakrtepucTtuky odiemMeHTy Ca 10 €ro pacrhoJIOKEHUIO B
ITeproanueckoi cucreMe XMMUYECKUX JIEMEHTOB. BOCTIONB3yUTECH IPUBEACHHBIM
IJJAHOM XapaKTEPUCTUKU AJIEMEHTA IO €ro pacnoioxenuto B 11C.

28



TIpumepnuiu eapuarm 3a0aHUll O 8bINOJHEHUSA NPAKMUYecKol pabomvl 2
«Cocmaenenue popmyn cnoxicnovix eujecme. Boruucnenus no xumuveckum
dopmynam»

1. Cocmasnenue gpopmyn croscHvix gewecms.
1. JIaTh Ha3BaHMS CJIeAYIOIMM BellleCTBaM:

a) AbO; 06)CrBr; B)CasP, 1)KySO; 1) NaNOs;
2. CocTaBuUTH (popMYJibI BEIIECTB M0 UX HA3BAHUAM:

a) cyabdart xenesa (I11) 0) cepoBOIOPOT
B) bocdaT xanpims r) rugpokcust ceunIa (1)
') HUTPHJI MarHus 1) dochum HaTpus

Il. Bvluucnenus no xumuueckum opmyaram ¢ UCNoOb308aHUEM NOHAMUL «MOJIbY,
«MOJISAPHASL MACCAY, «KMOJISIPHLLI 00BEMY, KOMHOCUMENbHASL NIOMHOCMb 24308).

3. YKa3aThb KOJIMYECTBO MOJIEKYJI, COIep:KaIIMXcs B okcuae yriepoaa (IV),
KOJINYeCTBOM BeliecTrBa 1 MoJib:

a) 6,02-10°! 0) 6,2:10% B) 6,02-10* r) 6,02:10%

4. Kakoii 00bém (n.y.) 3aiivmer 1,204-10% mosexya yraekucioro raza COz:
a) 4,48 ov* 0) 89,6 nm> B) 448 nm*
r) 8,96 am* 1) 22,4 .

5. BbIYMCJINTHh OTHOCHTEJIbHYI0 MOJIEKYJSAPHYI0 Maccy okcuaa asora (II),
OTHOCHUTEJIbHAS INIOTHOCTH KOTOPOIo 1o Boxopoxay 15:

a) 30 0) 28 B) 7,5 r) 15

6. Kakoii ras Jjerue Bosayxa? OTHOcHTeJbHAsi MOJIEKYJSIDHAsi Macca
BO31yxa — 29.
a) CEpOBOJIOPO/T 0) 030H B) aMMHaK T') XJIOPOBOJIOPO/I.

7. YUemy paBHAa IVIOTHOCTH ra3a M0 HEOHY, €CJIH €ro IJIOTHOCTb M0 I'eJIHI0
cocraBJser 11:

a) 1,1 0) 2,1 B) 20 r) 44
8. CKoJIbKO rpaMMOB a30THOM KMCJIOTHI MOKHO IOJY4YHMTh U3 4 I a30Ta?
a) 63 0)9 B) 18 r) 36

1) a30THYIO KUCJIOTY MOJIy4atoT U3 OKCUIOB a30Ta, a HE U3 a30Ta.
9. BbIuMcJINTH U BHIOPATH 3HAYEHHE MOJISIPHOM MAaCChl KPUCTAJLIOTHAPATA
FeSO4 - TH20:
a) 278; 0) 152 r/monb;  B) 19152 r/monb; 1) 278 r/™MOb; n) 152.
10. BoryMcIUTh M YKa3aTh 3HAYEHHE MOJISIPHOM Macchl BeLIeCTBA, €CJIH S
MOJIb 3TOT0 BellleCcTBa MMET Maccy paBHylo 220 r:
a) 88 r/moib 0) 22,1 r/monb B) 1100 r/mounb
r) 44 v/MOJIb 1) 550 r/mMouib.
11. Kakoii 00bém npu H.y. 3anumarot 40 r kucaopoaa?
a) 56 1 6) 20 n B) 28 11 r)224n  n)5,6mn.
12. Bo1uncJauTh ¥ YKa3aTh KOJM4YECTBO BellecTBA CyJb(ara KaJaus Maccoi
87 r:
a) 0,75 moib 6) 1,5 mopb B) 2 Moib T) 0,5 Mouib 1) 0,6 MOJIb.
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III. Pewenue 3aoay na pacuem maccogou 00au (MAccvl) XUMUYECKO20 dleMeHmda
(coedunenus) 8 monekyne (cmecu,).

13. BeruncauTh NpoLeHTHBIN cocTaB kapOoHaTa kanusa KoCOs.
OtBet: ® (K) =56,59%; o (C) = 8,68%; ® (O) = 34,73%)

14. Beruucnoute Maccy Bonopona B 16,2 r Bogsl. OTBer: 1,8 1

15. *BeiBectn  dopmyny BemiecTBa, coaepxaiiero 45,95 % Kamms, 16,45 %
A3orta, 37,60 % Kucnopona. Orer: KNO,

Tpumepnuiu eapuarm 3a0aHUll O 6bINOJIHEHUS NPAKMUYEcKol pabomvl 3
«Cocmaenenue ypagHeHUuil XuMu4eCKux peaxuuil)

I. CocraBiieHne ypaBHeHMiH peaklMid B MOJIEKYJSAPHOM BHAe (YPaBHEHHS
COeIMHEHMSI, Pa3JI0KEeHHUs, 3aMellleHusl, 00MeHa).

1. Ykaxure napy oKCUAOB, KOTOpPbIE PU B3aUMOJCHCTBUH C BOJIOM, 00pa3yroT
KHCJIOTBI:
a) S10,, N,Os 0) NO, NO; B) CO, CO,
F) CI‘O3, Mn207 )1) SiOz, PzOs.
Cocmasbme ypasnenus peakyuu. Ykascume mun peaxyuu.

2. Yka3zaTp MeTaJul, KOTOPBIM BBITECHSAET AJIIOMHUHUM W3 PacTBOpa HUTpATa
AIFOMUHUSA:
a) JKeJne30 0) Maruui B) ME€JIb r) cepedpo 1) XpOM.
Cocmasbme ypasnenue peakyuu. Y Ka&XXUTE TUI PEAKIIUH.

3. YKaxure mapy BEHIECTB, KOTOPBIE IIOJHOCTBIO PpAaCTBOPSIOTCA B
COJISIHOM KHCIIOTE:
a) FeS, PbS 6) BaSO4, MgSO, B) CaCOs;, CaSOs 1) AgBr, AgClL.
Cocmagvbme ypagHenus peakyui. Yxkasjicume mun peaxyuu.

4. CocraBbTe ypaBHEHUS PEAKUMMN, HA30BUTE MPOAYKT PEAKLIHUH. Y KaKUTE THII
peaKkinu:

a) S10, + CaO — 0) ZnO + H,SO4 —
B) MgO + P,05 — r) KOH + P,0Os
5. Cpeau nepeyncieHHbIX HA0OPOB BEIIECTB YKAXKHUTE TOT, B KOTOPOM

€CTh BEUIECTBA, PEArUPYIOIIHE JIPYT C AIPYTOM:

a) KOH, Ca(OH),, Fe(OH),

0) BaO, MgO, CuO

B) KBr, NaQSO4, Mg(NO3)2

F) NaHCO3, HzSO4, CaO

Cocmasvme ypasuenus peakyuti. Hazoeume npooyxkmul.
6. YkaxwuTte mapy BeIIeCcTB, KOTOPbIE B3aUMOJACUCTBYIOT ¢ cynbdaTom meau (II):

a) »kene30 u rugpokcun xkenesa (111)

0) TUAPOKCUJT HATPHS U IIMHK

B) XJIOPUJ] MarHus U aJllOMUHUAN

') HUTpAT [IMHKA U a30THas KUCIIOTA.

Cocmaevme ypasneHus peaxkyui.
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II. CocraBiieHHe ypaBHEHHiIl OKHCJIHUTEIbHO-BOCCTAHOBUTEJIbHBIX PeaKIuil,
pPaccTaHOBKA KOI(P(PUIHEHTOB METOA0M JIEKTPOHHOI0 OaJiaHcA.

1. [Ipu Tpo30BBIX paspsmax B arMmocdepe, a TaKKe IpH TeMIepaType
AIEKTPUYECKON JyTH, a30T BO3AyXa OKHCIIACTCS ¢ oOpazoBanueM okcuma azota (I1),
KOTOPBIN, MPUCOEIUHAS aTOMBI KHCIIOpoAa, MpeBpalaercs B okcua azora (IV).
Hamumure ypaBHeHUS 3TuX peakiuii. PaccraBpTe K0d(hDHUIMEHTHI B ypaBHEHHIX
OBP MeTo0M 3JIEeKTpOHHOTO OanaHca. Y KaKUTE OKUCIUTEIh U BOCCTAHOBUTEb.

2. CocraBbre ypaBHeHne OBP B3aumoneiicTBusa Menu ¢ pa30aBiIeHHON a30THOM
KHUCIIOTOM, €ClTu B pe3yjbTaTe peakiuu 00pa3yloTcs colib, Boja u okcun azora (II).
PaccraBbTe KO3 (UIIMEHTHI B YPABHEHUH METOIOM 3JIEKTPOHHOTO OajaHca.

3. PaccraBbre K0addunments B cxeme OBP meTonom snekrpoHHoro 6ananca.
YKax)uTe OKUCIUTENb U BOCCTAHOBUTEIb:

a) ZnS + O, — ZnO + SO,
0) Ti + H2SO4 xorm) — T12(SO4)3 + SO,T + H,O

lpumepnvlii eapuanm 3a0anuii 0151 6bINOJIHEHUS. NPAKMUYECKOU pabombl 4
«Bvtuucnenusa no xumuueckum ypagHeHusMm)

Bapuanrl

3ajaua 1. Pacuer Macchbl HCXOHOTO BemlecTBa (IIPOAYKTA) peakuM Mo Macce
(00béMy) nmpoaykTa (MCXOHOTO BellecTBA).

1.1. Kakoii 00BEM yriekuciaoro raza oOpa3yercss MpU CKUTAaHUU S5 71
yrapuoro rasa? (Beixong mpomykra cuumtarh paBHbIM 100 %) OOBEMBI Tra3oB
U3MEPEHBbI B OJMHAKOBBIX YCIOBUSX. (3aMUIIUTE YUCIO C TOYHOCTHIO JIO IIEJIbIX.)
OTtBer: 5 1

1.2. Beluucinure Maccy Martusi, KOTOpbId BCTYNUT B peakuuio ¢ 44,8 n
KHCJIOpOJAa, U3MEPEHHOro npu H.y.? OTBeT: 96 T

3amaua 2. Pacuer macchl (00b€Ma) NPOAYKTA peaKIUU COCAUHEHUS, €CJIU OHO
U3 BelleCTB IaHO B U30bITKE.

Kaxkas macca 6pomoBogopoaa o0pa3yercs mpu peakiuu 4 r sogopoaa u 240 r
opoMma. (Beixoa npoaykra cuntarh paBHbiM 100 %). OTBeT: 324 T.

3agaua 3. Pacyer macchl (00b€éMa) NMPOAYKTA peakmuM, €CJH HCXOAHOe
BeLeCTBO COAEPKUT MPUMECH.

AnmoMuHuEBBIN criaB An-7 comepxut S5 % wmenu. CmiaB maccou 601
00paboTanu M30BITKOM CONSTHOM KUCIOTHI. CKONBKO JUTPOB BOJOPOJA MPU 3TOM
BBIJICTTUIIOCH (H.Y.)?

3amauya 4. Pacuer MaccoBOil WM 00beMHOM 10/1M BbIX0/1a MPOAYKTA PeaKIUu
COeTUHEHMSI OT TEOPETUYECKH BO3MOKHOT 0.

Onpenenute mMaccy coid (B T), KOTOpas 0Opa3yeTcss MpH PacTBOPSHUU B
n30bITKe a3otHOM KucioThl 80 r okcuma memu (II), ecnm BeIXom B peakuuu
coctapisieT 80 % OT TEOpEeTUYECKH BO3MOXKHOTO.
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Bapuant 2

3amauya 1. PacueTr Macchbl HCXOHOI0 BellecTBa (NIPOAYKTA) peakuuu Mo Macce
(00béMy) mpoaykTa (MCXOQHOTO BelleCTBA).

1.1. Haiinute 06BbeM BOAOPOA, KOTOPBIN BBIACIUTCS IPU B3aUMOICUCTBUN
131 nmuHka ¢ cepHoil kucioroi? (Beixon mpoaykra cuumrtath paBHbIM 100 %)
OtBet: 4,48 11

1.2. Kakoii 06beM Bogopoa TeopeTuuecku HeoOxoaum ais cuute3a 100 i
ammuaka? OObeMbl Ta30B U3MEPEHBI B OJJUHAKOBBIX YCIOBUSX. (3alUIIUTE YUCIIO C
TOYHOCTBIO 710 JAecAThIX.) OTBeT:150 11

3ajaua 2. Pacuer macchl (00b€Ma) MPOAYKTA peaKUMU COeTUHEHHUS, €CJIU OHO
W3 BEIeCTB AaHO B N30LITKeE.

CKOJIBKO JIUTPOB BOABI 00pa3yeTcs Mpu B3aUMOJEHCTBHUH 3 J1 BOJIOPOAa U 2 I
kucinopona mpu 200°C? Orser: 3 1

3agaua 3. Pacuer maccel (00b€Ma) NMPOAYKTA peakUuM, €CJU HCXOAHOE
BelIECTBO COAEPKUT MPUMECH.

O6pa3en okcuaa meau (I1), conepxkarmtuit 15 % npumeceit Meau, TOMECTHIN
B pa30aBIICHHBIN pacTBOp cepHOM KucIoThl. IIpm 3TomM oOpazoBanock 352 T
cynbdara menu (II) Onpenenure maccy ykazanHoro oopasua. Orser: 20 r

3agaua 4. Pacyer MaccoBOi MM 00bEMHOM 10/1M BbIX0/Aa NMPOAYKTA PeaKUHU
COeIMHEHUSI OT TeOpPeTHYECKH BO3MOKHOTO.

Kaxkas macca 6pomoBoiopoaa obpasyercs mpu peaxiuu 4 T Bogopoaa u 160 r
OpoMa, eciii BBIX01 MpoayKTa paBeH 50 % ot Teopetndeckoro? OrTBer: 162 1.

Ipumepnwiti 6apuanm 3a0anutl 015 8bINOJIHEHUS] NPAKMUYECKOU pabomul 5
«Pewenue npakmuko-opueHmupoEaHHviX mMeopemudecKux 3a0anuii Ha
C80IICMEa U NOJIYUeHUE HEeOPZAHUYECKUX 8eU|eCtng)

Bapuanr 1

1. Boroansl BeniecTBa: kpuctayoruapar cyiabdara meau (II), kapbonart maruus,
TUAPOKCU]T HATPHs, JKeNe30, coyigHas kuciorta, xjiopup sxenesa (III). ITomb3yscek
ATUMH BEIIeCTBAMHU, TTOTyUuTe: a) okcu xkeinesa (I111); 6) okcun maruus; B) MeJib; T)
XJIOpUJl Maruus (Ha BBIOOD).

2. VI3 mipeyIo’)KEHHOTO TEpPEUYHs BEIIECTB BBIOEpUTE CIAOBIA ANEKTPOJIUT U
BEII[ECTBO, KOTOPOE BCTYMAET C ATUM CJIA0BIM 3JIEKTPOJIUTOM B PEAKIIMI0 HOHHOTO
oOMeHa. 3amuIINTe MOJEKYJSIPHOE, TIOJIHOE M COKPAIEHHOE MOHHOE ypaBHEHUS
peaKkiuy ¢ y9acTHUEM BBIOPAHHBIX BEIIECTB.

Ilepmanzanam kanus, cepo8oOOpoOO, CepHas KUCIOMA, HUMpam Kaaus,
auopoxcuo swcenesa(lll), cuopokcuo nampusi.

3. JlaHbl 1BE MPOOUPKHU C paCTBOPOM XJIOpHAa MarHusi. B onHy u3 HUX
n00aBUIIM PAcTBOP BeliecTBa X, a B IPYTyro pacTBOp BemiecTBa Y. B pesynbraTte B
npoOupke ¢ BeniecTBOM X 00pa3oBaICs Hepacmeopumblii 2UOPOKCUO, A B IPOOUPKE
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C BEIIECTBOM Y 00pa3oBajlack Hepacmeopumas cob. V3 npeyioxkeHHOTo epeyHs
BbIOEpUTE BemiecTBa X U Y, KOTOPbIE MOTYT BCTYIaTh B ONMCAaHHBIE PEAKLUU.
1) Na;POs, 2)LiOH  3) CaSOs 4) AgNOs 5) Fe(NOs3),

3anuimmTe B Ta0IHUIly HOMEpa BEIOPaHHBIX BEUIECTB MOJI COOTBETCTBYIOIIUMU
OykBamu. CocTaBbTE ypaBHEHUS PEAKLUUNA B MOJIEKYJISIPHOM U HOHHOM BHJIE.

Omeem.: X Y

4. 3ananue Ha ocyuleCcTBJIEHHE NPeBPALIICHHA.

JHana cxema npespatiennii: P20s — X — NazPO4 — Baz(POy):

Hanuimure MonekyisipHble YpaBHEHHUS pEaKIud, C TOMOIIBI0 KOTOPBIX
MO>XHO OCYIIECTBUTh YyKa3aHHbIE NpeBpalleHus. s TpeTeero npeBpaleHus
COCTaBbTE COKPAIEHHOE HOHHOE YPABHEHHE PEAKIIHH.

5. 3apgauya. lllenoynble MeTa/uIbl MOTYYAIOT SJICKTPOJIM30M pACIUIaBa COJICH.
CKOJNIBKO TpaMMOB HATPHSI U JUTPOB XJIOpA MOJYUYUTCA NpH dekTposnse 2340 r
paciuiaBa xjopujaa Hatpus, coaep:xkamiero 10% npumecei.

Bapuanr 2
1. Y3 nmpenyokeHHOTO TEpPEYHsS BEIISCTB BBHIOSPUTE JIBa BEIECTBA, PEAKIIUS

MOHHOTO OOMEHa MeXay KOTOPBIMHU IPOTEKAeT ¢ 0O0pa3oBaHHMEM OE€JIoro ocajka.
3anuIInuTe MOJIEKYJISIPHOE, TIOJIHOE U COKPAILIEHHOE HOHHOE YPAaBHEHUS PEAKIMU C
y4acTUEM BbIOPaHHBIX BEILECTB.

Hoouo xanus, numpam cepebpa, nepmanzanam Kanus, 2pagum, cyivgham
Kanus, Humpam o6apusi.

2. Kenezo coxrnu B xjope. [lomyyeHHyro coib 100aBWIM K pacTBOPY
KapOoOHaTa HaTpusl, IPU 3TOM BBINAJ OYPhIA OCaJA0K U BBIAEIHIICA ra3. ITOT 0Ca0K
OTQUIBTPOBAIM U TpoKanwiu. [lomydeHHOe BEIIECTBO PAacCTBOPWIM B a30THOM
kucinore. Hamummwre ypaBHEHMsT 4YETHIpEX ONMCAaHHBIX peakunid. Hazosute
IIPOIYKTBI PEAKLIUN.

3. Jlanbl aBe mpoOupku ¢ BemecTBoM X. B mepByro mnpoOupky n00aBuiIH
COJITHYIO KHCIIOTY, IPU 3TOM HaOJIOAalu gvideneHue 2aza. Bo BTopyo mpoOupKy
no0aBUIM BEHIECTBO Y, B pe3ysibTaTeé BTOPOM peakuuu ewvinan ocadok. W3
IpeI0AKEHHOTO TIepeyHs BhIOepUTE BelecTBa X U Y, KOTOpble MOTYT BCTylaTh B
ONHMCAHHBIE PEAKLIUU.

1) runpokapboHatT Gapust
2) 6poMu Kanmus
3) ruApPOKCHU Kaaus
4) cynbdut 6apusi_
5) XJ0pua Maruus
CocraBbTe ypaBHEHHS peaKIfil B MOJIEKYJISIPHOM U HOHHOM BUE. 3alIUIIUTE
B TaOJIUIly HOMEpa BEIOPAHHBIX BEIIECTB MO/ COOTBETCTBYIOIIUMU OYKBAMH.
Omeem: X Y
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4. 3agaHue HA OCyLIECTBJICHHE LENMOYKH MPeBPALLECHNN.
Jlana cxema npepaiiennii: Ca0Q — X — CaCQ; — CaCl..
Hanumure ypaBHEHHMsS peakUuid, ¢ MOMOILBIO KOTOPBIX MOXHO OCYLIECTBUTH
yKa3aHHbIe MpeBpamieHus. /(s Tperbero mnpeBpamieHusi COCTaBbTE COKPAIIEHHOE
MOHHOE YpaBHEHHUE.

5. 3apava. [Ipu nosrydeHnH CEpHOU KUCIOTHI, MOTYYEHHBIN Ha MEPBOM CTaIUU
CEPHUCTHIN ra3, OYUIIAIOT OT MpUMECEH U Jajiee OKUCISIIOT A0 okcuaa cepol (VI).
Ckoibko auTpoB okcuaa cepbl (VI) momyduurcs, ecinu B peakiuio BeTynwio 261 r
MAPUTA, COAEPKALIETO 8 Yo MPUMECEH.

lpumepnvlii eapuanm 3a0anuii 015 8bINOJIHEHUS NPAKMUYECKOU pabomvl 6
«Homenxknamypa opzanuueckux coeOuHeHuii OmoeabHvlX K1accos
op2anuueckux coeounenuii. Cocmaenenue noJIHbIX U COKPAULEHHBIX
CMPYKMYPHBIX (YOPMY]I OP2AHUYECKUX 8EULECHLE).

Bapuanr 1
L Pewenue 3a0au na evigedenue monexynsapHoi popmynsl seujecmea no
OAHHBIM KOIUYECMBEHHO020 AHANU3A.

3agaua 1. MaccoBas nons yriepoja B ajikane paBHa 83,72 %. YcraHoBUTE
MOJIEKYJISIpHYIO (POpMyITy ajikaHa.

3agaua 2. [Ipu cropaHuu OpraHMYECKOro BEIIECTBa MAaccoi 9 I MoJy4yuiu
26,4 r yriekucioro raza u 16,2 r Boasl. OTHOCUTENBHAS TUIOTHOCTH BEIIECTBA MO
kuciopoay paBHa 0,9375. YcraHoBuTe MOJICKYIAPHYIO (GOPMYITY.

II.  Bwinoanumo mecmol:
1. BpiOpars wu30Mepbl  BellecTBA, 3) CH cl
MoOJIeKyJIsApHas  ¢gopMmyaa  KOTOPOro | |
CsHis: CH,~-C-CH,-CH-CH,—CH,
1) CH,~(CH,),—CH, |

2) CH, 4) CH, CH,
| | |
CH,—C—~CH,—{CH,).—CH, CH,—-C-CH,—C=CH,
| I
CH, CH,
9) H,C CH,
I
CH,~C—-CH~CH,~-CH, 6) CH,=CH—(CH,),—CH,
l 5 :
CH

3

2. U3 mnpeaio:KeHHOr0 IMepeYyHsl BellecTB BbIOepUTE [Ba BelIECTBA,
KOTOPbBIE ABJSIOTCH CTPYKTYPHBIMHM M30MEPAMH 110 OTHOILCHHUIO APYT K APYry:
a) yuc-0yTeH-2 0) mparnc-0yTeH-2 B) H-OyTaH
) n300yTaH 1) OyTuH-2
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3. 3 npemsioxKeHHOro IepedHsi Bbl0OepuTe [BAa BeleCTBA, KOTOpPbIe
SIBJISIIOTCH M30MePaAMM H-TIPONNJIOBOTO CIIUPTA:

a) OyraHon-1

B) IPONTMOHOBBKIN anbAeru (IponaHab)

T') METHJISTUIIOBBIN Up

0) npornaHo-2

1) TIponuyaneTaT

4. YcTaHoBUTE COOTBETCTBHE MekAy (GopmyJsiol yrieBogopoaa u oomei
(GopMyJ10ii €ro roMoJIOTHYECKOro PpPsifa: K KaxJA0oW MO3UIMH, 0003HAYECHHOU
OYKBOH, TOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIIMIO, 0003HAUYCHHYIO ITU(PPOH.

Dopmy.ia yrieBoaopojaa

Oowmas ¢popmyaa

A) CH;—C4Hs—CH (CHz), 1) CoHay

B) CH3—CH:CH—CH2—CH3 2) CnHzn_z

B) HCEC—(CH2)3—CH3 3) CnHzn—6
4) CnH2n+2

5. IlocaenoBaTeILHOCTH AJIKAH — AJAKeH — AIKUH MOYKET COOTBETCTBOBATH

Paa BEIIECTB:

a) C4H8, C6H6, Csz
0) C¢His, CsHio, CsHa
B) C5H12, C4H6, C6H6
F) C7H14, C4H8, C2H2

6. I'omosiorom 0yraauena 1,3 siBJisieTcsl BelIeCTBO, CTPYKTypHAasi (popmyJia

KOTOPOro:
1) CH,—CH,—CH=CH,
2) CH,=C=CH—-CH,
3) CH,=CH-CH=CH-CH,
4) CH,=C—CH=CH,
|
CH,

7. T'oM0JIOrOM NPONMHA SIBJISIETCS:
3) CH,—~CH,—CH,—CH,
4) CH,=CH—-CH=CH,

1) CH=C—CH,—CH,
2) CH,—~CH=CH—CH,

8. byrun-1 u 6yraaguen-1,3 aBiaswrcs:

a) TeOMETPUUECKIMU U30MEpPaMu
B) TOMOJIOTaMU
9. JlaiiTe Ha3BaHHWeE COETUHEHUIO:

Omeem:

0) MEKKJIaCCOBBIMU U30MEpaMu
') OJTHUM U TE€M K€ BEIIECTBOM

10.dajiiTe HA3BaHUE COEINHEHUIO:

605 4 3 2 1
CHy-CH=CH-CH-CH=CH,
CH,

Omeem:
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11.AmunoBsiéi ciupTt CsH;1OH u ero uzomeps! (8) OTHOCITCS K NpeaeabHbIM
OJIHOATOMHBIM criupTaM. BriepBbie ObUT MOJIyYeH U3 MPOAYKTOB OPOKEHUS CHIPOTO
KapTodeapbHOTr0 KpaxMajia. AMWIOBBIE CHUPTHl HUCIHOJB3YIOTCS B KayecTBE
pacTBOpUTENEH NI pa3IMYHbIX Mace, >KUPOB, CMOJ U BOCKOB. [IpUMEHSIOT Kak
AKCTPAreHThl MOJIOYHOTO JKHpa TMpPU OMNPEACICHUM >KUPHOCTH MOJIOKA, IS
AKCTPAKIMK COJIEH ypaHa U HUOOUS.

OnHuM M3 U30MEPOB aMHWJIOBOTO CHUPTa SIBISETCS M30AMUJIOBBIM CHUPT,
kotopbiii umeetr Gopmyiny CHs—CH (CH3) —CH,—CH;—OH u npencrasiser
co00OM KHUAKOCTh C HEMPHUSATHBIM 3alaxoM, XOpOIIO pPacTBOPUMYIO B BOJIE.
N30aMUITOBBIN CIUPT SIBIISETCS ITAaBHOM COCTABHOM YacThIO CUBYIIHBIX Macel.

Ha3oBure 130aMUJIOBBIA CIIUPT MO CUCTEMATHYECKOM HOMEHKJIATYype:

a) 2-MeTrI0yTaHo-4
0) 3-meTtmin-0yrtan-1-o1 (3-meTun-0yranos-1)
B) 3-meTunOyTanos-2 (3-MeTui-0yraH-2-0:1)
r) 2,2-TUMEeTUIIIICHTaHOI- 1

12.YcraHoBuTe COOTBETCTBME MEXKIYy Ha3BaHMeM  BelllecTBa U
KJIACCOM/TPYIIIION OPraHUYeCKHUX COeIMHEHN, K KOTOPOMY(-0ii) 3TO BeLeCTBO
NPUHAVIEKUT: K KaKIOW MOo3ulMd, OO0O03HAYeHHOW OyKBOW, moadepute
COOTBETCTBYIOIYIO MTO3HUILMI0, 0003HAYEHHYIO IIU(POIA.

Ha3Banmue BemecTBa Kuaacc (rpynna) opranu4eckux Otser:
COeIMHEHUH
A) NponaHoH 1) MHOTOATOMHBIE CITUPTHI A)
b) nponanon-2 2) aJIKEeHBI b)
B) nponanauon-1,3 3) 0IHOATOMHBIE CIIUPTHI B)
I') nponananp 4) yrineBoJibl I)
) iporieH 5) anbaeruapl )
6) KETOHBI
7) apensl

111. 3a0anus na cocmasnenue Gopmyn u30Mepos8 U HOMEHKIAMYpY
3amanue 1. CocraBbTe (POpMyJIBI BCEX HM30MEPOB OJIHOATOMHOIO CIIHPTA,
coAepKalero S aToMoB yriiepoja. Jlaite Ha3BaHus.
3apanue 2. CocraBbTe (QOpMyabl BCEX HM30MEpPOB IMPOMUIAMHUHA
CH;-CH2-CH:-NH:. /laiiTe Ha3BaHMs HW30ME€paM II0 CHUCTEMaTHYECKOU
HOMEHKJIAType.
3apanue 3. CoctaBbTe (POPMYJIBI BEIIECTB MO HAa3BAHUSAM, YKAXHUTE KJacc
COCIMHEHUM:
a) 2-MeTHINponanoi-1 0) 2-MeTWINEeHTaHATb
B) 3-HUTPO-2-3TUIT€KCaH
r) 2-aMHUHO — 4-MEeTWITenTaHOBask KUCIOTa

1) 2-MeTuA-3-3THiI(EeHOT e) 2,2-muMeTua0yTaHa b
) meHTaauon-1,4 3) 2-TUAPOKCUIIPONIAHOBASL KUCIIOTA
n) 1,3,5 — pumetundenon K) 4-HUTPO- 1 -3 THIOEH3011.
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IpumepHnuiti sapuanm 3adanuii 07151 8bINOIHEHUS NPAKMUYECKoU pabomul 7
«Cocmaenenue ypagnenuil peaxkyuil, Xapakmepu3ynouux Xxumuieckue
C60IICIMEa OP2AHUYECKUX COCOUHEHUT)

1. C kakummu peareHTaMm MOoryT B3aI/IMO)IeI7[CTBOBaTI) AJIKaHbI.

a) Br, (pactBop) 0) Br,, t° B) H,SO,
r) HNO; (pas6as.),t° 1) KMnO, e) KOH?
Omeemui: 1) peareHTsl a, 0, T, 11 2) peareHTsl 0, B, €
3) peareHTsI 0, T; 4) peareHtsl 0, T, 1, €.

2. YCTaHOBUTE COOTBETCTBHE MCXKOY pCarupyromuMn BCIICCTBAMU

MPOJYKTAMU PEAKIIUHU:

)51

Hcxoanble BelecTBa IIpoaykr peakuuu
A) CH;CH,CH,Cl + NaOH (Bojm.)— 1) CH,OH-CH,OH
B) CH;CH=CH; + H,O — B npucyrctsum H,SO4 komHi1.) 2) CH;CH,CH,OH
B) CH,=CH; + KMnO, + H,O — 3) CH3-CHOH-CH;
F) C6H5C1 +NaOH — 4) C6H50H
5) C6H50Na

3. Ha npumepe coenunenus Oymuwn-I COCTaBbT€ YpPAaBHEHHSI pEaKIUM,
XapaKTEepU3YIOIIUE CBOWCTBA AJTKUHOB.

4. Ha npumepe npomaHOBOM KHUCJIOThI COCTAaBbTE€ YPABHECHHUSI PEAKIIUM,
XapakTepHbIE IS TPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

5. U3 npennokeHHOTO NMepeyuHs BHIOEPUTE BCE BEIIECTBA, C KaXKIbIM U3 KOTOPBIX
B3aUMOJEHUCTBYET TOITYOIL.
a) BoJIa 0) a30THas KUCJIOTa B) OGpOMOBOIOPO.
T) XJIOp 1) KUCIIOPO/T

Cocmagvme ypasHeHusi B03MOACHBIX PEaKyull.

6. CocTtaBbTe ypaBHEHUE PEAKIINU, HA30BUTE MPOTYKTHI:

(I:[—Iz_(l-:[_:[_(l:[—lz + HNO., —

OH OH OH 3

7. CocTaBbTe YpaBHEHUE PEAKIIMH, HA30BUTE MPOIYKT:

.0
C° +CH;O0H —~
Orcon

8. U3 ykcycuou kucromor M uzoamunosozo cnupma (3-MeTwiOyTaHou-1)
MOJTy4aroT CIOXHBIN 3dup, obmagatonmii 3amaxom rpymr. CocTaBbTe ypaBHEHHE
peakuuu TMOJy4deHHs JToro d3dpupa ¢ MPEIJOKUTE €ero MPaKTUYECKOe
UCTIOJIb30BaHUE.

9. IlpuurHa NMPOroOpKIOCTH CIMBOYHOIO Macia - MOSIBJICHUE B HEM CBOOOJIHOM
MAaCJISTHOM M IPYTHX HU3KOMOJICKYJISIPHBIX KHCTOT. J{J1s ycTpaHeHHs MPOTOPKIOCTH
Macjio TPOMBIBAIOT PACTBOPOM TMHUTHEBOM coapl. CocTaBbTe ypaBHEHHE
IPOUCXOASIIEH MPU 3TOM PEeakuu U OOBSICHUTE MPUUYUHY YCTPAHEHHUS TOPHKOTO
BKYyCa.
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10.CocTaBbTe ypaBHEHHE pEaKIMKM B3aUMOJICHCTBUS XJIOPITaHA B MPUCYTCTBUU
MEeTaJUIMYeCKOro Hatpus (peakius Bropiia) ¢ BemecTBoM:

O)-ane

@ Peaxuus  Biopua —  [elicTBUE  METAUIMYECKOTO  HATpUs  Ha
raJIOreHOIPOU3BOAHBIC YTIEBOA0POAOB. [Ipu B3anuMoiecTBUM IBYX Pa3HBIX
raJIOreHOMPOU3BOAHBIX 00pa3yeTcss CMECh YIJIeBOJOPOJIOB, KOTOpas MOXKET
OBITh pa3jiesieHa MeperoHKou.

@ Ilpumep: CH31+2Na+CH3I — C2Hs+2Nal

3agaua 1. Berunciaute Maccy BemiecTna, MOJy4EHHOrO MO peakuuu Bropua
pu B3auMoaeiucTBuu 4,75 r 6poMMeTaHa U 3 T METAJUTMYECKOTO HATPUSI.

11.Ha3oBute mpomexyTounble BemecTBa X U Y B CIEIYIOLIEH CXEME:
ItuiieH — X — Y — YKcycHasi KHCJI0Ta
a) CsHio; 6) CH;CHO; B) CH3;COONa;
Cocmasums ypagHenus: peakyui.
3agaua 2. [Ipu oxucnenun 18,4 r stanona oxkcugom menu (II) momyuwmnu
ATaHallb, Macca KOTOPOI0 COCTaBUIIA I. (4MCII0 ¢ TOYHOCTBIO JI0 JIECATHIX ).
12.B cxeme npeBpaleHuii:
CH;-CH,—CH;,Br — X — CH3—CH(OH)-CH,OH
BelecTBO X uMeeT popmyiy:
a) CH3—CH2—CH20H
B) CH;-CH=CH;
Cocmaevme ypagnenus peaxkyui.
Jnst ompenenenuss QopMynbl BemiecTBa X BOCHONB3YHUTECh MPABUIOM

A. M. 3aiinieBa
A .M. 3aiineB -

F) CszOH.

0) CH3;-CH,-CH=0
r) CH;-CH,-COOH.

pyCCKUM

XUMHK-OPraHuk,
UCCJICOJOBaHUsA B OCHOBHOM
HaIpaBJICHBEI Ha pPa3BUTUC U

OTIIEIIJIEHHE I10 IIPABHJIY 3AMIIEBA

Hernaporanoreauposanue 2-xJjopoyrana

KOH (cnupToBoit p-p), t
Sl S e i )

H,C—CH—CH,~CH, — H,C— CH=CH—CH,

YCOBEPILICHCTBOBAHHE KOl =R0 GyTen-2
OpPraHMYecKOro CHHTE3a W Cl ‘
TEOPUH XHMHUECKOTO | oo ranmss Gyramona-2

ctpoenust A.M.bytneposa). H,S0, (KoHL), ¢

H,C—CH=CH—CH,

oyren-2

~H,0

HoC—CH—CH,—CH,
OH

13.CocTaBpTe ypaBHEHHS pPEaKUWil, MOATBEPKIAOIINE B3aUMHOE BIIASIHUE
TUAPOKCUIIBHOM IpyMIbl U OEH30JIBHOTO KOJIbIIA.
3anaua 3. Beruucnure maccy (eHona, BCTYIUBILETO B PEAKIHMIO C U30BITKOM
OpOMHOI BOJIBI, €CIIM B pe3yJIbTaTe PeaKIuu BbIMall ocaiok mMaccoi 13,24 r. OTBer
JJalTe ¢ TOUYHOCTBIO 4O COTHIX.
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lpumepnvlii eapuanm 3a0aruii 015l BbINOIHEHUS NPAKMUYECKol pabomwl 8
«B3aumoceazv merxicoy knaccamu opzanuueckux coeounenuii. Ocnognule
NPOMBIULTIEHHBLE MEMOObL NPOU3EOOCM A OP2AHUYECKUX 6EULECHLE)

Bapuanr 1
1. IlocpencTBom Kakux peakuuid MponaHos-1 MOKHO MPEBPATUTh B IPOIAHOJI-

2?

2. HammcaTe ypaBHEHUS PEAKLHM, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEAYIOIINE IPEBPALICHUSA:
1) Meman — Ayemunen — benzon — bpombenzon — Denon
2) Kapbuo ranvyus — Ayemunen — Omunen — Ilponanane — Ilponanon-1 —
Ilponen

3. B cxeMme npeBpanieHuii:
CH2=CH2 +KMF‘IO“H20: X +Na . X

1 2
BellecTBaMu XI H X,_, COOTBETCTBEHHO SABASAIOTCSH
1) CH,CH,OH un CH,CH,ONa
2) CH,COHwu CH,CH,ONa
3) CH=CH u CNa=CNa
4) CH,0OH—CH,OH n CH,ONa—CH,ONa

Cocmasumy ypagHenus peakyui.
4. Kakoe BemiecTBo U3 00pa3yroluXxcs B IPUBEICHHON cxeMe npeBparnieHuit (X,
Y win Z) ucnonb3dyercss Kak CpeACcTBO OOphObI € BpPEIHBIMHU HACEKOMBIMU?

HazoBsute 310 coennHeHuE.
0 C awer., A00°C 3CL, k
cac, 29, x sy 2

Omeem 1: X — yKCyCHasi KUCIIOTa;
Omeem 2: Y — OeH30I;

Omeem 3: 1 — reKcaxJIopLUKIOTeKCaH;
Omeem 4: 1. — rexcaxyiopOeH301

> Z

5. YcraHoBUTE COOTBETCTBUE MCXKOY BCHICCTBAMH U PCArcHTOM, C IIOMOIIBIO
KOTOPOI'0O MOKHO PA3JIMYUTL 3TH BCIICCTBA

BemiecrBa Pearenr OTBer
A) ctupon u deHon 1) pacTBOp nepMaHranara kajaus | A)
b) meTtanos 1 runepuH 2) aMMHa4YHbBIH PACTBOP OKCHJIA b)
cepedpa
B) oTunenrnukons U 3) rumpokcua wmemu (II) 6e3 | B)
METaHOJ HarpeBaHUs
') henoa u Kymon 4) 6pomHas BoJa )
5) pactBop xsopuaa xxenesa (II1)

6. YcraHoBUTE COOTBETCTBUE MEXKIY pEarupyrolldMH BElIECTBAMU U
IIPU3HAKOM MPOTEKAOIIEH MEKIYy HUMH PEAKLINU:
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NcxoaHple BenecTsa Ilpu3Hak peaknuu OT1BeT

A) rmunepun u Cu(OH), | 1) nosiBieHue GpuoseToBoi OKpacku A)
b) denon u FeCls 2) obecuBeUMBaHKE KpacHO-0yporo p-pa | b)
B) ritoko3a u 3) BBIZICTIEHUE Ta3a B)
[Ag(NH3)>]OHarpes)

I') onennoBas kucimota u | 4) ocajgok cepo-KOopuuHeBbIH (3epkano) | I)
B2 (pp)

5) nosiBJIeHUE IPKO-CUHEH OKPaCKH

7. 3agaya. B OpOMBINIEHHOCTH aidbAETHIbl  IOJY4YalOT OKHUCICHHEM
YTJIEBOAOPOAOB KUCIOPOIOM Bo31yXa. CKOJIBKO rpaMM (opMalibAeruia MOIydnuTCs
npu okucieHn: 50 TUTPOB METaHa, coaepx anero 5 % npuMecei.

Bapuant 2
1. Onpenenute BemectBa A u b B uenouke mnpeBpameHuid. CocTaBUTh
YPaBHEHUS PEAKLINU, WILTIOCTPUPYIOIINE IPEBPALICHUSA:

H,O(H' 0
H;C-CH=CH, — LR L B

2. HammcaTe ypaBHEHUS PEAKLHM, C MOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIYIOLIUE TIPEBPAILICHUS
1) Kapbuo xanvyus — Ayemunen — Smunren — Imarnon — Xnopamau
2) Ilponen — Ilponarnon-2 — llponanon-2 — 2,2-ouxnopnponau

3. B cxeme nipeBpalieHuil BemecTBaMu X U X, COOTBETCTBEHHO SIBJISIFOTCS:
H,S0 L 170 +H,0,H*
6YT3HOJI-2 o ik = X] z = X2

a) OyteH-1 u 6yranos-1

0) 6yren-1 u OyraHaib

B) OyTeH-2 u OyTaHOI-2

r) Oyren-2 u 6yranauon-1, 2
Cocmasumbs ypasHeHUus: peakyutl.

4. CocTaBUTh YpaBHEHUS XUMHUUYECKUX PEAKIUNA, C MOMOIIBI KOTOPBIX MOXKHO
OCYyLIECTBUTH IpeBpalieHus. Hazpate Bemectsa Xi, X2, X3, X4 ¥ OIIPEICIUTH UX

(bopMyIbIL:

KOH (cnupm.) HI KOH (cnupm.) KMnO, H:O
CH;—-CH-CH, -CH,)] —m X4 > X » Xz " Xy

CH3;

5. YcranoBuTe COOTBETCTBHE MCXKIY BCIICCTBAMH MW PCArcHTOM, C ITOMOIIBIO
KOTOPOI'0O MOKHO Pa3JIMINUTh 3TH BCIICCTBA:
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BemecTBa Pearenrt Ot1Ber
A) C¢Hg u CcHsOH 1) FeCl; (p-p) A)
b) C,HsOH u CcHsOH 2) HCI (p-p) b)
B) C;HsOH u CH;COOH 3) Jakmyc B)
5) Cu(OH),

6. YcraHoBUTE COOTBETCTBHE MEXKY PEArMPYIOIIMMHU BEIIECTBAMU M IIPU3HAKOM
MIPOTEKAIOIIEN MEXITY HUMU PEaKLUU:

HcxoaHble BeniecTrea IIpusHak peakumu OT1Ber
A) rimueput u Cu(OH), | 1) mosiBienue puonetoBoit okpacku | A)
b) denon u FeCls 2) obeciBeUMBaHUE pacTBOpa b)
B) stanon u Na 3) BeIICIICHUE Ta3a B)
I") denon u Bry pp) 4) obpazoBaHue 0eJI0ro ocaaKa I
5) nosiBI€HUE SIPKO-CUHEN OKPACKH

7. 3apava. Peakiuus OKHCJICHHUS alleTWICHa KHUCJIOPOJOM MCIIOIB3YETCS B
aBTOreHHON cBapke. CKOJBKO JIMTPOB KHUCIOPOJaA IMOTpPeOyeTcs, ecliy aleTUuIeH
MOJTY4aroT U3 Kapouaa Kanbisa Maccoi 20 1, a MaccoBas JA0JIs IpUMecel B KapOu/ie
coctaBisieT 13%?

Kpurepuu oueHku:

O oneHka «omauuno» BBICTABIIAETCS CTYAEHTY, €CIM 3alaHHs MPAKTHYECKOTO
XapakTepa BBINOIHEHbI 0€3 OMMOOK, COCTaBIEHbl BCE HEOOXOAUMBIE YpaBHEHUS
XUMUYECKUX PEaKIIMil; BCE 3a7a4yd PEIICHbl MPAaBHIBHO M O(OPMIIEHBI COIJIACHO
TpeboBaHusIM. OTBET HA CUTYallMOHHBI BOIIPOC — MOJIHBIN, apIyMEHTUPOBAHHBIM,
Hay4HO 000cHOBaHHBIN. Beimomneno 90 — 100 % ot oOiero kojnyecTBa TECTOB
(3amanuii).

U oreHKa «xopoutoy» BBICTABIAETCA, €CIIM 3a/1aHUs TPAKTHYECKOrO XapakTepa
pelieHbl, O(OpMIIEHBI B COOTBETCTBMM C TpeOOBaHUSIMH, HO JOMYIIEHBI
HECYLIECTBEHHbIE OITMOKH B pacyeTax KOHEYHOIO pe3ysibTaTa, He YKa3aHbl YCIOBUS
IPOXOXKACHUS OTJCJIBbHBIX PEeaKIMii; WK ObUIH TOMYLIEHb OUIMOKY IPHU HAITMCAHUN
OTIENbHBIX YypaBHEHMH peakuuid. OOBSICHEHHS CHUTYallMOHHBIX BOIPOCOB HE
JIOCTaTOYHO apryMeHTHpoBaHbl. Beimomneno 80 - 89 % ot obmiero xonmuecTna
3aJJaHUM.

O onenka «yoosnemseopumensroy» BHICTABIAETCS, €CIIU NPABUIBHO BHINOJHEHA
OoJpIIas YacTh MPAKTUYECKUX 3anaHuil. OTBET MOXKET ObITh MPABUIBHBIM, HO
HEJI0OCTAaTOYHO OCMBICIEHHBIM. [Ipu perenun 3agaHuil NpakTUYECKOTo XapakTepa
JOMYUIEHBI CYHIIECTBEHHbIE OIIMOKH, 3a/a4i HE PEIICHbl O KOHIIA, HE HAMHCaHbI
YpaBHEHUSI XUMUYECKUX PEAKLUIA UM COCTABIIEHBI C CYIIECTBEHHBIMHU OLIMOKAMU;
3a/1laHus He 0(OpMJIIEHBI B COOTBETCTBUU C TpeOoBaHuaMHU. Beimonneno 70 — 79 %
OT OOLIETO KOJMYECTBA 3a/laHUH.
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G ouenka  «meyoosnemeopumenvHo»  BBICTABIAETCSA, €CIM  IPAKTUYECKHE
3a/IaHUsl HE PEIICHbI COBCEM, WJIM MMEIOT HEBEPHBIA XOJ peuieHus. BrinosHeHo
MeHee 70 % oT 00I1Iero KoJIMuecTBa TECTOB.

- OIIEHKA «3a4TEeHO0» BBICTABIISETCS CTYIEHTY, ecliu BbmoisHeHo Ooiee 70 %
3aJIaHuM
- OIIEHKA «He 3aYTEeHO0», SCJIM BBITOJIHEHO MeHee 70 % 3amanmii.

IIpenonaBarens N.C.bopoBuk

(noonucs)

« » 2023 r.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O ObPA30BAHUA

«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUWYECKU

YHUBEPCUTET»

Ilepedyennb 1a60paTOPHBIX padOT MO XUMUM

HaszBanue
J1a00paTOPHOIi PadoThI

3aganus

OcHoBbl  1abOpaTOPHOI

IIPAKTUKN

1. Nzyuenne mnpaBun Thb mnpu pabGore B
XUMUYECKOH J1abopaTopuu, MHCTPYKTAXKH.

2. XuMuueckas 1nocyjaa u o0opyJoBaHUE ISt
KAuE€CTBEHHOI'O aHAJIN3a.

3. Texauka GUILTPOBAHUS.

4. HarpearenbHbie mpuOOpsl. TexHUKa
pabOoThI CO CIUPTOBKOM 1 BOJISTHOM OaHEi.

Peaxoun HOHHOTO

oOMeHa

1. HccrnenoBanue yCIOBUM MNPOTECKAHHS
peakiuii  HMOHHOTO OOMEHa JI0 KOHIIa
(mpoBeneHNEe peaKinid, COMPOBOKIAIONINXCS
BBINAJICHUEM ocajika, BBIJIEJICHHEM
razoo0pa3Horo BeliecTBa U 0Opa3oBaHUEM
MaJIOAUCCOITUUPOBAHHOIO COSTUHCHHMS).

2. CocraBlieHHE YpaBHEHUW peakuid B
MOJICKYJISIPHOM M HOHHOM BHJIC.

Peaxmun
coJiIen

TUAPOIIH3a

1. WccnenoBaHue cpenbl pacTBOPOB COJIEH,
00pa30BaHHBIX CUJBHBIM OCHOBAaHHUEM U
cJ1aboM KHUCJIOTOM, CJIAOBIM OCHOBAaHHEM U
cJ1aboM KHCJIOTOM, CHJIbHBIM OCHOBAHHEM U
CUJIBHOM KHCJIOTOM.

2. Peakuuu ¢ pacTBOpamu LIEI0YH (KUCIOTHI).
3. BnusiHue temneparypsl.

3. Peakmus mexay xmopuiaom sxenesa (III)
KapOOHATOM HaTpHSl.

3. CocraBneHnue ypaBHEHMH  peakuui
TUAPOJIN3a COJIEH B MOJIEKYJISIPHOM U HOHHOM
BUJIE.

Onpenenenue
3aBUCHUMOCTH
peaKIuu
KOHIIEHTpAIUHU
pearupyronmx BeuecTB U
TeMIepaTypbl

CKOpPOCTH
oT

1. HccnenoBaHue 3aBHCHUMOCTH CKOPOCTH
PEAKIMHU OT KOHIICHTPALIUH.

2. HccnenoBaHue 3aBUCHUMOCTH CKOPOCTH
peakIuu OT TeMIIEpaTyphl.

3. Pemenue nOpakTUKO-OPHEHTUPOBAHHBIX
3a/laHUM Ha aHaJM3 (PAKTOPOB, BIUSIOIIUX HA
M3MEHEHHUE CKOPOCTH XUMHUYECKON peaKkInu
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n/n

Ha3zBanmue
J1a00paTOPHOIi PadoThI

3aganus

Nzyuyenue BITUSIHUSA
pa3IWyHBIX (PAKTOPOB Ha
CMEIICHUE XHUMHUYECKOIrOo
paBHOBeCHUS

1. IlpoBeneHue peakuuu B3aUMOACHCTBUS
xyopuna xenesa (III) ¢ poganugom Kanus.
2. HccnenoBanue BIWSHUSA KOHLEHTPALUH
peareHToB U NIPOAYKTOB  (M3MEHEHHE
MHTEHCUBHOCTH OKPAaCKH pacTBOpa).

3. UccnenoBanue BIUSHUS TEMIIEPATYpPhI Ha
CMEILIEHUE PaBHOBECUSI.

4. Pemenue NpaKTUKO-OPUEHTUPOBAHHBIX
3aJJaHuil Ha aHaJIU3 (PAaKTOPOB, BIMSIOIINX Ha
CMELIEHUE XUMHYECKOT0 PABHOBECHSI.

Texnuka  pabOTHI
71a00paTOPHBIX
AIIEKTPOHHBIX
oOLIEro Ha3HAYEHUs

Ha

BECax

1. MH3ydyenume ycTpoWCTBA H  IPABUI
B3BCIIIMBAHUS HA DJICKTPOHHBIX BeCax.

2. BspemmBanme 3aJaHHOM  HABECKH
BelecTBa (IPOIyKTa) ¢ TAPUPOBAHUEM.

3. PacueTHbIe 3a/1a4uM Ha BEIYUCIIEHUE MACCHI
HaBECKH (MacChl Taphl C HABECKOM ).

IIpuroroBiieHUE pacTBOpa
3aJJaHHOW KOHIICHTPaLHH,
onpeiesieHue peakiuu
cpebl

1. BelunciieHHe Macchl HAaBECKH BELIECTBA
JUIsl TIPUTOTOBJIEHUS PAacTBOpa 3aJaHHOU
MacCOBOM J10JIH.

2. B3BemmBaHue HaBECKU Ha Ja00OPaTOPHBIX
Becax OOIIEro Ha3HAuYEHHUS.

3. PacTBOpeHrE€ HABECKH.

4. Usmepenne pH cpenpl HHIMKATOPHOU
Oymaroi.

5. Pemenne  pacu€rHbIX
IIPUTOTOBJICHHE PACTBOPOB.

3aJad = Ha

[Tonyyenue auUCIEpCHBIX
CUCTEM M HCCIEIOBAaHHE
UX CBOMCTB

1. TIlomyyenue  cycrneH3UH
KOHJIeHCaIuu (KapOoHaT KaJIbIIus).
2. ITony4yeHre HEYCTOMYMBON U YyCTOMUNBOM
AMYJIbCUM Maciia B Boje. M3ydeHue posn
aMyJbraTopa (MbUIO WIIH O€JIO0K).

3. IlomydeHne neHbl METOJIOM KOHJIEHCAUN
(BplIETIEHUE  YTIEKHCIOro  rasa  Mmpu
JIEWCTBUU KUCJIOTHI HA COMY).

4. [Tonyuyenue MIEHBI METO/I0M
IucrieprupoBanusi  (B30MBaHHE MbLIa B
BoJie). HaGmroneHue paspyuieHust eHbI.

5. [IlosyyeHue KOUIOUAHOTO pacTBOpa
OEpIMHCKON J1a3ypu METOAOM XMMHYECKOM
KOH/ICHCALUH. Ha6monenue KOHycCa
Tunpans.

MCTOAOM
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n/n

Ha3zBanmue
J1a00paTOPHOIi PadoThI

3aganus

[TonydyeHue JUCTIEPCHBIX
CUCTEM U WUCCJIEOOBAaHUE
UX CBOMCTB

6. IlomydyeHue 3018 ONEKOJIOHA METOIOM
bu3nuecKoil KOHICHCAIIH.

7. Tlomyuyenue 3075 xjopupa cepedpa u3
nuTheBOM Bojbl. HabmroqeHne koaryssinuu.

N3yuenue CBOMCTB
METAJJIOB U HEMETAJIOB

1. W3ydyeHue B3auMOJCHCTBUS METAIIOB C
pa30aBIEHHBIMU KUCIOTAMH.

2. BrITecHEHHE METaNIOB M3 PAaCTBOPOB HMX
COJICH APYTHM METAILIIOM.

3. BzaumopenctBue IMHKa C pPacTBOPOM
LIEJIOYH.

4. HabGmonenue
TBO3/IA.

5. N3yuenne GpU3NYECKUX CBOMCTB CEPHI.

6. OBP cBoiicTBa ioaa.

7. Onwucanue HaOIIOJAaeMbIX SBICHUM U
COCTaBJICHUE  YPaBHEHUH  XHUMHUYECKHUX
peaKkuii B MOJIEKYJIIPHOM U HOHHOM BHUJE

KOPPO3UH  KEJIE3HOTO

10.

[Tonyyenue ampoTepHbIX
OCHOBAHUW Y U3Y4YEHUE UX
corctB. U3yuenne OB
CBOMCTB COEIMHEHUN
xpoma (3+) u 6 (+)

1. ITonyuenne ampOTEPHOr0 OCHOBAHUS M3
pacTBOpa €ro coju JCWCTBUEM pacTBOpa
IEJIOYH.

2. IIpoBepka pacTBOpUMOCTU aM(pOTEPHOTO
OCHOBAHUSI B paCTBOPaX KUCJIOT U IIEJI0UEH.
3. Peakumsi Ouxpomara Kajlus B KHUCJIOU
cpeae ¢ MoAMAOM KM, NEPOKCUAOM
BOJIOpOJA.

4. Peakuus XJIOpuJa Xpoma B IIEJIOYHOU
cpelie C IEpOKCHI0M BOJAOPO/IA.

5. B3anmHOe mnpeBpalleHue XpoMaToB W
OMXpPOMAaTOB.

Onucanve HaAOJMIOJAEMBIX  SABJICHUH W
COCTaBJICHUE  YPaBHEHUN  XUMHUYECKHUX
PEAKIIUI B MOJICKYJISIPHOM U MOHHOM BH/JIE

11.

[IpakTHueckoe Mosiy4yeHue
HEPACTBOPUMOTO
OCHOBAHUS U U3YUYECHUE €TO
CBOMCTB

1. OcaxneHune HepaCTBOPUMOTO TUIPOKCUAA
xenesa (III), ruapokcupga  xenesa (1),
ruapokcuga  meau (II)  ocaxnenuem wu3
pacTBopa ero CoJju.

2. TlpoBepka pacTBOPUMOCTH B KHCJIOTax,
esoyax. Oxucienue TUAPOKCHUIA
kenesa (II).

3. dunbTpoBaHWE, NPOMBIBAHHUE OCAIKA.
BricymuBanue B COIIL.
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n/n

Ha3zBanmue
J1a00paTOPHOIi PadoThI

3aganus

[IpakTHUecKOoe MOJyYEHUE
HEPACTBOPUMOTO
OCHOBAHUS Y U3YUYCHUE €TO
CBOICTB

4. TlpoxanuBanue ocaaka B My(deabHOU
MEYH.

5. Onucanue HaOMOIAaEMbIX SBJICHUA U
COCTABJIICHHUE  yPaBHEHUH  XUMHYECKHX
peakuyii B MOJIEKYJSIPHOM U MOHHOM BHJIE

12.

HccnenoBanne OTAEIbHBIX
CBOVICTB
KUCJIOPOACOICpKAIUX U
a30TCOAEpKAaIINX
coeauHeHuu (4 4.)

1. B3aumoneiictBue TJIULIEPUHA C
ruapokcuom meau (II).

2.  HccnemoBanue  pactBopa  (¢eHola
WHANKATOPOM, B3auMOJEHcTBHE (eHoNa ¢
xyaopugom xkene3a (III) u ruapokcumom
HaTpus.

3. Okucnenue anpaeruaa GyKCMHCEPHUCTON
KuCIoTOM, ruapokcuaom Menu (II) mpu
HarpeBaHuH, peaxuus «cepeOpsHOro
3epKaJIA.

4. TIlonmydyeHue YKCYCHOM KHUCIOTBI U3
anerara HaTpus M ONPENEIICHUE pPEaKIHUH
Cpensl.

5. N3yyeHue pacTBOPMMOCTH IIABEIICBOM,
OCH30ITHOM U CTEapUHOBOM KUCIIOTHI B BOJIE.
6. BzaumopeiictBre pacTBOpPOB KapOOHOBBIX
KHUCJIOT C paCTBOPOM IIEJIOUH.

7. Peakumst pactBopa MbuIa C PacTBOPOM
KHUCJIOTHI U XJIOPUJA KaJIbIIUSI.

8. Peakmus osrepudukauuu  OEH30MHON
KHUCJIOTBI C TAHOJIOM.

9. Onpenenenue peakuu cpelbl pacTBOpa
AMUHOKUCJIOTBHI, B3aMMO/ICHCTBUE c
TUAPOKCUIOM HATpPHSI.

10. TemyioBass ¥ XUMHUYECKasl JCHATypalus
Oernka.

11. Omnucanue HaOMIOMAEMBIX SBICHUN U
COCTaBJICHUE  YPaBHEHUH  XHUMHUYECKHUX
peakIuii B MOJIEKYJSIPHOM U HIOHHOM BHUJIE

13.

AHaTUTUYECKUE PEAKIIMHU
KaTHOHOB Y aHHOHOB

1. IIpoBeneHne KayeCTBEHHBIX pPEAKLIHM,
UCITIOJIb3YEMBIX JJIsl OOHAPYKEHHUSI KATUOHOB
I rpynmisl Ha ipuMepe KaTruoHa amMmMoHus, 11
rpynnel Ha npumepe Oapus, Il rpynmsr —
amomunus, xenesa (II u 1), IV rpynner —
CBUHIIA U MEIU.

2. IIpoBeieHuE Ka4YECTBEHHBIX PEAKIIMIA,

46



n/n

Ha3zBanmue
J1a00paTOPHOIi PadoThI

3aganus

AHanuTtuueckue pCaKkunun
KaTHuOHOB U aHUOHOB

UCITOJIB3YEMBIX ISl OOHAPYKEHUSI AaHHOHOB:
kapOonata, pocdara, cynbdara, Xxaopuaa.
3. Omnwucanue HaOIMIOJAEMbIX SBICHUU U
COCTaBJiCHME  ypaBHEHUH  XUMHYECKHX
peaxiuii B MOJICKYJISIPHOM M MIOHHOM BHJIC

14.

KauecTtBeHHBIE
OPraHUYECKUX
COeIMHEHUN

peaKIuu

[IpoBeneHre KayeCTBEHHBIX XHUMHUYECKHX
peakuuii Jyis  OOHApPYKEHHSI OTACJIbHBIX
KJIACCOB OPraHUYECKUX COETUHEHUM:

1. OoOnapyxenne (eHoma  XJIOPUIOM
xkenesa (I1D)
2. Peakuus
CennBaHOBaA.
3. Okucnenne  pacTBopa
TUIPOKCUAOM menu (1),
«CepedpsTHOTO 3epKajay.

3. Peakmust pacTBOpa Kpaxmasa ¢ HOJOM.

4. Peakiusi yKCYCHOM KHCTIOTBI C XJIOPUIOM
xenesa (11I).

5. Peakuus Ha KpaTHbIE CBsI3H (Macio
PACTUTENBHOE C TIEPMAHTaHATOM KaJlus).

6. LlBetHble peakiuu OenkoB (OmyperoBas,
KCaHTOMPOTEUHOBAS, CYyIb(TUAPUIbHAS).

7. dukcupoBaHue HaOII0ICHUM.
CocTraBlicHME YpaBHEHUN PEAKIIHIA.

(pPYKTO3Bl C PEaKTUBOM

TJTFOKO3BI
peaxius

15.

Ounctka
3arpsi3HEHUN

BOJIBI oT

1. Ucnionp30BaHre METOI0B (PUIIBTPOBAHUS U
aJcopOIMu ISl OTICJICHUS 3arpsS3HEHUN B
uccieayeMon nmpooe BOIbI.

2. UccnenoBanue n30MpaTeIbHOTO JCHCTBUS
AKTUBHPOBAHHOTO YIJIsI HAa WOHBI CBUHIIA,
xKenesa.

3. ®uKcHpoBaHUE HAOTIOJACHUH.

16.

OnpeneneHue KECTKOCTH
BOIBI M CIIOCOOBI €€
yCTpaHEeHUsI

1. OnbITel 110 HAOMIOCHUIO TPOSIBICHUS U
YCTPaHECHHS KECTKOCTU BOJIBI: KUIITIYCHUEM,
peareHTaMu, HOHOOOMEHHOM asicopOIHei.
2. dukcupoBaHue HaOJIIOIEHU.
CocTaBliecHHE YpaBHEHUN PEAKIIHIA.

17.

Onpenenenue MAacCEI
CyXOTO ocTaTka oOpasia
Boabl. HMccienoBanue Ha
HaJIN4He XJI0pU - u
Cynb(}aT HOHOB,

I. Omnpenenenve Macchl CyXOro OCTaTKa
MUHEpPAJIbHOM BOJBI BBICYIIMBAHUEM B
CYUIWJIBHOM IKaQy.

2. O6HapyXeHHe XJIOPUJI- U CYIb(paT-HOHOB
KaueCTBCHHBIMU PEAKIIMSIMHU.
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Ne HaszBanue 3apanusa
n/n | jgabopaTopHoii padoThI
3. Onpenenenue pH BoABI HHIUKATOPAMU U
onpenenenne pH obpasua YHUBEPCAIBHOU NUHAUKATOPHON 6yMarUOI7L
Bosts! (4 1) 4. OuUKCUPOBAHUE HaOIOAeHUN u
BbIYMCIIEHHE pe3ynbTatoB. (CocTaBlieHUE
YPaBHEHUN PEAKIIHM.
Omnpenenenue  maccoBoii | 1. Ompejnenenre MaccoBOM J0JIM BOABI U
1§, |70 BOTBL M CYXHX | CYXOrO BEIIECTBA MHIIEBOTO MPOJYKTa
BEIIECTB  PACTUTEIHHOTO | BRICYIIMBAHUEM B CYIIWJIBHOM IIKAQ]Y.
CBIpbsI (IPOJYKTA) 2. BelunciieHue pe3yJIibTaTOB aHAIU3a.
HccnenoBanne 30161 | 1. KaduecTBEeHHBI aHaIW3 30JIbI MUIIEBOTIO
19. MUIIEBOTO TMPOAYKTAa Ha | IPOAYKTa Ha HAJIMYKUE MEAU U CBUHIIA.
3arpsA3HEHNE COJIIMU MENH | 2. PuKkcUpoOBaHUE pe3yJIbTaTOB.
Y CBUHIIA CocTaBjeHUE YPAaBHCHUN pEaKIIHi.
1. UccnenoBanue mMoJjioKa W CHIBOPOTKUA Ha
HaJu4Kre OEJIKOB, JIAKTO3BI.
HccnenoBanune MpoayKTOB ’
20. MM HA  HAlMe 2. HccnenoBaHue BUHOIPAJHOTO COKa Ha
HAJIMYKE TIIOKO3bI U (PYKTO3BI.
YTJIEBOJIOB U OEJIKOB
3. OmnpeneneHue Kpaxmaia B paCTUTEIbHOM
CBIpPbE.
[IpumepHas  TemMaTuka  J1aDOPaTOPHOU
paboThI Ha BHIOOD:
1. Onpenenenne MaccoOBOM JOIM BOABI WU
CyXOro BEIIECTBA NMPOAYyKTa (Ha BEIOOD)
2. HccnepoBaHne KayeCTBEHHOIO COCTaBa
MPOAYKTA.
3. OnpeneneHue MIOTHOCTH (MacCCOBOM J0JIN
PacTBOPUMOI0 BEUIECTBA) APEOMETPOM.
HccnenoBanue 4. HccnenoBaHue HW3MEHEHUS BIIAXKHOCTH
’1. npemioxkeHHoro obwekrta | (pH) npu XpaHeHuu nNpoaykra.
ouochepslr 1o oaHOMYy | 5.*KonmnyecTBeHHOE oTpeIeIICHHUE
MOKa3aTeto IETOYHOCTH BO/IBI.
6.*KonnuecTBeHHOE oTnpeeseHue
BpEMEHHON  (KapOoHATHOH)  KECTKOCTU
BOJIBI.
7.*KonanuecTBeHHOE oTnpeeseHue
coAepKaHUs KapOOHATOB u

IUAPOKapOOHATOB B BOJIE.
8. *KomnuecTtBeHHOE ompeneiieHue oOmei
JKECTKOCTHU BOJIbI.
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Kpurtepuu onieHUBaHMSI Ka4eCTBA BBHINOJHEHHS J1A00OPAaTOPHOH PadoThI
U codece10BaHMS:
1. [ToaroToBKa K BBHITIOJIHEHUIO J1a00OpPaTOPHOU pabOTHI, 3HAHHWE XO7a PabOTHI,
BIIAJICHUE TEXHUKOW MPOBEICHUS DKCIIEPUMEHTA, COOJIFOJCHHE TMPaBU TEXHUKU
0€30MacHOCTH, MOACPKAHUE YUCTOTHI IIPU MIPOBEJCHUN IKCIIEPUMEHTA.

2. YMenue hopMynHpoBaTh IEIH, aHAIW3UPOBATh MAaTepHAll, YCTAaHABIMBATH
MIPUYUHHO-CJIEACTBEHHBIE CBSI3H, JI€NIaTh BHIBOIBI.

3. KauecTtBo oTBeTa (ero o0Omass KOMMO3UIMS, MPAaBUIBHOCTh, JIOTHYHOCTD,
MOCJIEI0BATEIBLHOCTD, apryMEHTHUPOBAHHOCTD, WCIIOJB30BaHUE  HAy4YHOU
TEPMUHOJIOTHH, BBIBOJIBI, 00IIIAs DPYIUIIHSA).

4. OTBeThl Ha  BONPOCHL:  IOJHOTA, APTYMEHTHUPOBAHHOCTh, YMEHHE

UCIIOJIb30BaTh OTBETHl HA JOIMOJIHUTENbHBIE BONPOCHL [UIsi OOJee IOJIHOIO
PaCKpBITUS COJEPKaHUs U31araéMoro BoIpoca; JOMOJHEHUS U KOPPEKIIHUS OTBETOB
JIPYTUX CTYACHTOB).

5.  KauectBo odopmiieHHs OTYETA 11O BBIOJIHEHHOH J1a00OpaTOpHOU padoTe.

OneHka «OTJIHYHO» BBICTABISIETCA CTYACHTY, €CIM OH CaMOCTOSTEIHHO
nonoupaeT peakTuBbl U mocydy. (CaMOCTOATENbHO, MPABHIBHO, YBEPEHHO
BBITIOJHSET 1a00paTOpHBIE OMBITHI, PAMOHAIBFHO HCIONB3YS O00OpYyIOBaHHE U
pPEaKTUBBI, JEJAeT MO3TalHbIe HAOMIOJIEHUS; CAMOCTOSITENIbHO COCTABIISIET OTYET,
COJIEp>KaINi KOHKPETHBIC BBIBOJIBI.

[IpaBMIIbHO U CO3HATENIBHO IPUMEHSIET IPUEMBI CAMOKOHTPOJISI, aHATTU3UPYET
NOJlydYeHHBIE pe3yibTaThl. B mpoiecce paboThl MOXKET JONYCKaThb HETOYHOCTH,
KOTOpBIE CaM BBISIBIISICT U UCHPABISET B MPOLIECCEe BBIMOJIHEHUS padoThl. Brnaneer
TEXHUKOW MPOBEICHUSI OCHOBHBIX aHAIUTHUYECKUX onepanuii. CoOaroaaeT npasuia
TEXHUKH Oe3omacHOCTH. Pe3ynabTar  BBINOJIHEHHOM  paboOThl  MOJHOCTHIO
COOTBETCTBYET KaUYECTBEHHBIM U KOJMYECTBEHHBIM MOKA3aTEIISIM.

IIpu 3ammTe paboOTHI: JOTMYHO U3JIOKUI COJIEp)KaHUE CBOETO OTBETA;
MPAaBUJILHO HKCIOJIb30Ball HAYYHYIO TEPMUHOJIOTHIO B KOHTEKCTE OTBETA; BEPHO
OXapaKTepu30Baj OCHOBHBIE 3Tarbl paboThl, HAOIIOZaeMbIe SIBJICHHUSI, MPOIECCHI,
aHanmuTU4Ieckre dPGEKThI, pe3yabTaThl MPOBEIEHHOTO YKCIEPUMEHTA, BBIACISS UX
CYIIECTBEHHBIC MPU3HAKU, 3aKOHOMEPHOCTH; O0BSICHUI MPUIMHHO-CJICICTBEHHBIC U
(GyHKUHOHATIBHBIE CBSI3M (DAKTOB, MPOLECCOB, SIBJICHUN; OOHAPYX U YMEHHE
pPacKpbIBaTh Ha MPUMEPAX OTHOCSIIUECS K BOMPOCY TEOPETUUYECKUE TTOJIOKEHUS U
MOHSTHUS; TOKa3aJl yMEHHEe (OpMYyJIUPOBaTh HA OCHOBE MPHOOPETEHHBIX 3HAHUMN
COOCTBEHHBIE CY)KJIEHHUS MO ONPEIEICHHBIM Mpo0iieMaM, UIUTIOCTPUPOBATH OTBET
YPaBHEHHUSMHU pPEaKIUii; IPOsBUI YMEHUSI CPAaBHUBATH (PAKTHI, SIBJICHHUSI, IPOLIECCHI,
KOHIIEMIINH, BBISBJISAS MX OOIIME YepThl M Pa3IU4Us; BBICTPOMJI OTBET JIOTUYHO,
nocyenoBaTeabHo. OTYeT 0POPMIICH B COOTBETCTBHH C TPEOOBAHHSIMU.

OuneHka «X0OpOLI0» BBICTABJISETCS, €CIU B MPOLIECCE BHIMOJHEHUS PaOOThHI
CTYACHT paboTaeT caMOCTOSITENILHO MO MHCTPYKIIUH, TOMYCKAaeT HECYIICCTBCHHbBIE
OIUOKH, KOTOpbIE MOXKET HWCHPaBUTh. Pe3ymbrar pabOThl COOTBETCTBYET
KauyeCTBEHHBIM U KOJMYECTBEHHBIM TMOKa3aTelsM. TpedyeT KOHCYIbTalUU
npenoaaBarens npu opOpMICHUH OTYeTa U POPMYITUPOBAHUH BHIBOJIOB.
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VY crynenTa chopMUpPOBaHBI OCHOBHBIE YMEHUS HKCIIEPUMEHTATBHOM PabOThI
M0 TPOBEICHUIO KIACCHYECKHX XHMHUYECKUX M (PU3UKO-XUMUYECKUX METO/I0B
aHalM3a, YMEHHUS TPAaBWIBHOTO MCIOJIb30BaHUS J1a00OpaTOpHON TOCYyABl U
00Opy/IOBaHUSI U BBINOJHEHHUS pPACYETOB COCTaBa BEIECTBA IO pe3ysibTaTaM
U3MEPEHHI, T0 XUMUYECKUM (POpMYJIaM B YPaBHEHHSIM.

[Ipu 3ammre oTyeTa: CTYACHT AOIMYCTHJ MaJO3HAYUTEIbHbIE OIIMOKH, WIH
HEJ0CTATOYHO IMOJHO PACKpPbUI COJAEpKaHUE BOIPOCA, a 3aTEM HE CMOT B IIpoLiecce
Oecelbl CaMOCTOSITENIbHO JaTh HEOOXOAMMbBIEC MOIMPAaBKU U JOMOJIHEHUS, WIM HE
OOHapy>KUJI Kakoe-T1100 HeoOX0IMMOe JIJIsl pacKpbITUSL JAHHOTO BOIIPOCA YMEHUE.
OTtuet odopMIIEH MPABMIBHO WIIM UMEIOTCS 3aMeYaHusl, OIIMOKHU, KOTOPbIE CTYIEHT
CaMOCTOSITEJIbHO UCITPABIISET.

OueHka «yJA0BJIETBOPUTEJIbHO» - B OTBETE JOMYIICHbl 3HAUUTEIHHBIC
OIMOKH, WM B HEM HE PACKPBITBI HEKOTOPbIE CYIIECTBEHHBIE ACIIEKThI
COJIep KaHMs, WJIM CTYyJIEHT HE CMOI IOKa3aTb HeoOXoAumble ymeHusa. OrTyer
odopmiieH win TpeOyeT T0pabOTKHU.

[Ipu BBINOJIHEHUH JTAOOPATOPHBIX pa0OT TpeOyeT MOMOILM MPENOIaBaTeNs 1
NEPUOINYECKOTO KOHTPOJISL CO CTOPOHBI MPENOAABATEINS 32 COOJIIOCHUEM MPAaBUIT
TEXHUKHA O€30MacHOCTU. B 1enom, Biaseer yMEHUSAMH MO MPOBEACHUIO ONBITOB
COrJJaCHO MHCTPYKLHMSIM, C TIOMOIIBIO MPENoaaBaTeNs JAellaeT HeoOXOIUMBbIe
pacdeTsl, 0PopMIISIET padOTy, IBITAETCS JI€JaTh BHIBOJIBI.

OueHka «Hey/10BJIETBOPHUTEIbHO» BBICTABIISIETCS, €CIU CTYJACHT HE MOXKET
BBINIOJHUTH J1a0OpaTOpHy0 paboTy 0Oe3 NOMOIIM THPEernojaBaTess, pacyeThl
IPOBOAUT TOJBKO C IMOCTOPOHHEH momomipio. He ocBoma TeXHHMKY paboThl ¢
nocyioi, o0opynoBaHHEeM, TpeOyeT TOCTOSIHHOIO KOHTPOJIE CO CTOPOHBI
npenojaBaTesis 3a COONIOEHUEM MPaBUI TEXHUKU O€30MaCHOCTU M MPOBEIEHUS
JKcriepuMeHTa. [loydeHHBId pe3ynbTaT HE COOTBETCTBYET KayeCTBEHHBIM U
KOJMYECTBEHHBIM  MOKa3zaTensiM.  OTBeT  y4amerocss —  3JIEMEHTapHBIM,
(dbparMeHTapHbIN, COCTOUT M3 HECKOJIBKUX MPOCTBIX MpeayioxkeHuil. OTuer Mo
paboTe TpeOyeT 3HAUUTEIHHON T0PA00TKU U OTCYTCTBYET.

L OHGHKa «3aumeHo» BbLICTABIICTCA CTYACHTY, CCIIM €I0 3HAHUA W YMCHHA
COOTBCTCTBYIOT KPpUTCPpUAM OLICHOK «OTIHNYHO», «Xopouio»,
«YAOBJICTBOPUTCIILHO.

L4 OI_IeHKa «He€ 3aumeHno» BBICTABIIICTCA CTYACHTY, €CJIW €T0 3HAHUA U YMCHUA HC
COOTBCTCTBYIOT KPUTCPHUAM OLICHKH «YOOBJICTBOPHUTCIILHO.

[IpenogaBarenb N.C. bopoBuk
(noonucs)

« » 2023 1.
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Komnnexmovr mecmos (obpaszey)

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbBHOE
YYPEX/IEHUE BBICHIEI'O ObPA30BAHUA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUWYECKU
YHUBEPCUTET»

TecTr Ne 1
Tema «Cmpoenue amoma

1. OTaenbHbIi BHJ aTOMOB, KOTOPbIA XapaKTepu3dyercsli OTAelbHBIMH
CBOMCTBAMHU, WJIM COBOKYIHOCTH aTOMOB C OJAMHAKOBBLIMH 3apsilaMHu

sijep:
a) XUMUYECKUM DJIEMEHT 0) atom
B) IPOCTOE BEUIECTBO ') MOJICKYJIa.
2. Koau4ecTBO 3JIEKTPOHOB B ATOME COOTBETCTBYET
a) HOMepy Iepuoja 0) HOMepy TPYIIIbI
B) IOPSJIKOBOMY HOMEPY ') aTOMHOM Macce
3. 3apsja atoma paBeH:
a) HyJIIO 0) MOPsAIKOBOMY HOMEPY AJIEMEHTa
B) YHCITY DJIEKTPOHOB T) 3apsny sapa

4. Yucji0 MPOTOHOB U HEHTPOHOB, COJEPKALIUXCH B f/ipe ATOMAa U30TOINA
YK, paBHO COOTBETCTBEHHO:

a) 19 u 40 0)21ul19 B) 20 u 40 r) 19 u 21.
5. BOCbMHUIJIEKTPOHHYI0 BHEIIHIOK 000/I0YKY MMeeT HOH:
a) P3 0) S* B) C* r) Fe?".

6. Kondurypanuss BHemIHEro J3JEeKTPOHHOro ciaoss aroma Cepbl B
HEBO30Y:KI€HHOM COCTOSIHUM:
a) 4s’ 0) 3s23p° B) 3s23p* r) 4s%4p*
7. XUMH4YeCKHI 3JIEMEHT, OAMH M3 HM30TOIOB KOTOPOr0 MMeeT MacCoBOe
4K cJio 44 v colep KT B AApe 24 HEUTPOHA, - ITO

a) XpoMm 0) KaJIbIIHiA B) pyTCHUI ') CKaHJIui
8. Daexrponnyo kKouurypaunuro 1s’2s?>2p°3 s?3p°3d' umeer uon:
a) Ca®* 0) AI* B) K* r) Sc?*
9. YncJio 3JeKTPOHOB B MoHe kese3a Fe* paBHo:
a) 54 0) 28 B) 58 r) 24.
10.Cko1bK0 M KaKHMX JJIEeMEHTAPHBIX YAaCTHL 00pPa3sylT aTroM HM30TONA
¢ropa Y F:

a) 9 HEUTPOHOB U 9 AIEKTPOHOB
0) 9 "eittponos, 10 mpoToHOB U 19 31€KTPOHOB
B) 9 IpOTOHOB U 19 371eKTPOHOB
r) 9 npoToHOB, 10 HEUTPOHOB U 9 FIEKTPOHOB
11.{n BbINOJIHeHUs 3adaHuii 1 — 2 HCHOJB3YyHTe CJeAYHIIHA P
XUMHUYECKHUX IJIEMEHTOB:

51



1) Fe 2) Ca 3)N 4) Se 5)Ba

OtBeToM B 3amaHusIX 1—2 SBIAETCS TOCICIOBATEIBHOCTh UG, IO
KOTOPBIMHU yKa3aHbl XUMUYECKUE DJICMECHTHI B JAHHOM DSy .

1) Onpenenute, aTOMBI KaKUX M3 YKa3aHHBIX B PSTY 2JICMEHTOB B OCHOBHOM
COCTOSSHUA HWMEIOT OJHMHAKOBYIO JJICKTPOHHYIO KOH(PUTYPAIUIO BHEIIHETO
DHEPTEeTUYECKOTO YPOBHS. 3alUIINTE HOMEpa BRIOPAHHBIX AJIEMEHTOB.

Omeem.: :Ilp:\

2) U3 yncna yka3zaHHBIX B psAy 2JIEMEHTOB BEIOEpUTE JIBa DJIIEMEHTA, KOTOPhIE
B 00pa30BaHHLIX HMH aHMOHAX ¢ oOwel ¢opmynoii D0, MOryT HMETh
OJIMHAKOBYIO CTETICHb OKUCIICHUS. 3alUIINTEe HOMEpa BEIOPAHHBIX AJIEMEHTOB.

Omeem.:

12. 3apaua. Paouyc a0pa amoma uMeeT Beanuuny nopsaka ~10'%cm, Torga
KaK IOPSIOK BEJIMYUHBI paduyca écezo amoma B UEIOM cocTaBiasger = 108 cwm.
[IpencraBum cebe amom 6 sude yavs ¢ nueramu — yjied IpUMEM 3a SApPO, a MUYEN,
JIETAIOUMX BOKPYT HETO, - 32 AIEKTPOHbI. OnpeennuTe BO3MOKHBIA paguyc MoJIeTa
n4én npu paauyce yiabs 30 cM, coOro1asd COOTHOLIEHUE Pa3MEPOB aTOMa U Spa.
a) 8,31 m 0) 6,02 xm B) 6,02:10%m r) 30 KM

Tect Ne2
Tema «Xumuueckas cesazno)

1. YTo Takoe XUuMHYECKAs CBA3b:
a) [IpuTspKeHre 2IeKTPOHOB OJIHUX aTOMOB K SIJpaM JIPYTUX aTOMOB
0) Bzaumooeiicmsue amomos, obycirosiusarouiee yCmoudusoCcms MoaeKYIbl KaK
yenozo
B) O000LIECTBIECHUE SJIEKTPOHHBIX MAp pa3IMYHBIMU ATOMaMHU
r) 00pa3oBaHUE MOJIEKYJISIPHBIX OpOUTANIEH U3 ATOMHBIX.
2. CKOJIBKO 3JIEKTPOHOB COAECPKUTCS B MOJIEKYJIe BO/bI:
a) 10 0) 3 B) 18 ') HU OJTHOTO.
3. Mexay aToMaMu C pe3K0 OTJIHYAKIIEHCS 3JIeKTPOOTPULIATEIbHOCTHIO
MO:KeT 00pa30BaThCH CBA3b:
a) uoHHas
0) MeTamIMuecKas
B) KOBaJICHTHAs MOJSIpHAs
') KOBAJICHTHAsI HEMOJISIpHAS
4. Ykaxure napy BelecTB, 00pa30BaHHBIX TOJbKO KOBAJIEHTHOM CBA3bIO:
a) P,Os u Py 0) CaC,u CO, B)O,uKF r) CaO u N,Os
5. CBsi3b MexKAy MArHHEM M CepoH B CyJbduae Maruus:
a) KOBaJICHTHAsI HEMOJIsIpHAas
0) MoJIeKyJIsIpHast
8) UOHHAsL
') MeTaJuTM4ecKas

52



6. DyleKTpPOHHAs IVIOTHOCTH CMEIeHA K ATOMY Cepbl B COC[IUHCHUM:
a) SO, 6) Sg B) SO; 2) H>S
7. KoBajleHTHasi HEMOJISIPHASA CBA3b XapaKTePHA JJIsl:
a) Cl, 0) SO; B) CO r) Si0;
8. BemecTBOM ¢ KOBAJIEHTHOM MOJISIPHOM CBSA3BIO SIBJISIETCS
a) Cl, 0) NaBr ) H,S r) MgCl,
9. U3 npeasiokeHHOro nepevyHsi BhIOepuTe IBAa BElIECTBA MOJIEKYJISPHOIO
CTPOEHUA C KOBAJIEHTHOM MOJIAPHON CBA3bIO:
a) NaySOq4 0) CH4 B) HCOOH r) CaO 1) Cl,.
10.BbiOpaTh Ha3BaHMe XHMMYECKON CBfI3M B BellecTBe, 00pPa30BAHHOM
aTOMAaMH 3JIEMEHTOB C MOPSAAKOBbLIMHA HOMepamu 3 u 17:
a) KOBaJICHTHAsI MOJIsIpHAast
0) KOBaJICHTHAsI HETIOJISIpHAs
8) UOHHAs
') METaJUTMYeCKasl.
11.Xumn4yeckasi CBA3b B COCAMHEHHHM OpPOMa € 3JIEMEHTOM, JJIEKTPOHHAS
¢opMyJia BHEILHEr0 3JIeKTPOHHOI0 ¢/10s KOTOporo 4s’4ps:
a) KOBAJICHTHAsI HEMOJIsIpHAas
0) Kosanenmuas NONAPHAS
B) HOHHAsI
') MeTaJUTM4ecKasl.
12.11lpynunHa 00pa30BaHUsI XUMHUYECKOH CBA3H — ITO:
a) MPUTSHKEHUE DIIEKTPOHOB
0) ymeHnvulenue oowell 3HepeuU Cucmembl
B) B3aUMO/ICHCTBUE SIJIEP aTOMOB
I') IEpEKPhIBAHUE DIICKTPOHHBIX 00JIAKOB.
13.B kakom psigy MOJIEKYJbl PACIOJIOKEHbI B TMOPSAKEe yBeJUYCHUS
MOJIAPHOCTH CBSI3CH:
a) HF, HCI1, HBr
6) NH3, PH3,ASH3
6) HZS, HZS, HQO
F) COz, CSz, CSez.
14.B kakol 4acTHLe eCcThb CBSI3M, OOpa3soOBaHHbIE 10 JIOHOPHO-
AKIENTOPHOMY MEXaHU3MY:
a) 0O, 6) O B) H;0" F) H,0;
15.BajieHTHOCTH aTOMA — 3TO:
@) YUCNIO XUMUYECKUX Cc6s3¢ell, 00pa308aHHbIX OAHHbIM AMOMOM 8 COeOUHEHUU
0) cTerneHb OKUCIICHHS aToMa
B) YMCJIO OTJAHHBIX WJIH NPUHSTHIX SJIEKTPOHOB
I') YUCJIO DJIEKTPOHOB, HEJIOCTAOIICE JJIs TTOJTYUEHUS DJICKTPOHHOW KOHpUTypanuu
OJIMDKaMIIIero MHEPTHOTO ra3a.
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Tect Ne 3
Tema «Ilepuoouueckuil 3aK0H U REPUOOUUECKASA CUCIEMA XUMUYECKUX
nemenmos /I. U.Menoeneeea)

1. KonuvecTBo 3HepreTu4ecKux ypoBHeil B aToMe COOTBETCTBYET
a) Homepy nepuooa 0) HOMEpY IpyIIIbI
B) OPSAJIKOBOMY HOMEPY I') aTOMHOI Macce
2. KoinuecTBO JJ1eKTPOHOB B aTOMe HAa IMOCJIeIHEM JIHEPreTH4ecKOM
YPOBHE COOTBETCTBYET
a) HoOMepy IMepuoja 6) Homepy epynnbl
B) TIOPSIZIKOBOMY HOMEPY ') aTOMHOH Macce
3. B paay xummn4eckux 3jeMeHToB Na >Mg > Al > Si
@) YyBenuuu8aemcs Yucio 6aJ1IeHMHbIX dJIeKMPOHO8 8 AMOMAX
0) YMEHBILIAETCS YUCIIO JIEKTPOHHBIX CJIOEB @ aTOMax
B) YMEHBIIIAETCS YUCIIO MPOTOHOB B SIIPaX aTOMOB
T') YBEJIMYUBAIOTCS PAINyChl aTOMOB
4. KosinuecTBO NPOTOHOB B si/pe aTOMAa COOTBETCTBYET
a) HOMepy repuoa 0) HOMEpY TpyIIIbI
8) NOPsIOKOBOMY HOMEDY ') aTOMHOM Macce
5. B nopsiake Bo3pacTaHusi MeTALUIMYECKUX CBOWCTB  JJeMEHThI
PAacnoJIo:KeHbI B psAAY:

a) K, Ca, Sc 0) Al, Mg, Na
B)F,Cl, 1 r) C, S, Ge

6. B nopsiake ycuieHUss HEMETAUIMYECKUX CBOMCTB PACIIONIOAKEHbI
a) S 2>Se 0) Se >Br r) Br 21 r)l > Te

7. BHelIHUMII >HepreTU4ecKWil YPOBEeHb aTOMAa 3JIEMEHTa, 00pa3yrlilero
BbICIINI oKkcua coctaBa J0;, umeeT GopmyJry
a)ns’np! 0) n s’n p? B)ns’np’ 2)ns’np?
8. Ilo HOMepy nmepHoOIa MOYKHO ONIPEACIUTH
a) KOJIMYECTBO JIEKTPOHOB Ha BHEITHEM YPOBHE aToMa
0) 3apsy sapa aToma
B) KOJIMYECTBO BCEX DJIEKTPOHOB B aTOME
2) YUCn0 IHep2emuiecKux ypogHel 8 amome
9. B paagy Na — K — Rb — Cs cnoco0HOCTHL MeTA/LUIOB OTAABATH

JIEKTPOHBDI:
a) ocilabeBaeT 0) ycunusaemcsi
B) HE U3MEHSIETCS ') U3BMEHSETCA NEPUOTUISCKHU

10.Y aToma cepbl YHCJI0 3JIEKTPOHOB HA BHEIIIHEM YPOBHE U 3apsij sApa
PaBHbI COOTBETCTBEHHO:
a)4u-+16 0) 6 u+32 8)6u+lo6 r)4u+32
11.CxoaHoe cTpoeHHMe BHEHIHEr0 3JJIEKTPOHHOI0 CJI0SI HMMEKT aTOMbI
MbIIIbSKA U:
a) pocghopa 0) ceseHa B) T€pMaHUs ') BaHaUs
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12.0ueHuTe NPABUIBLHOCTD CYKICHUIA:
1) B rnaBHOM mnoArpymnme ¢ poCTOM 3apsiia siipa MPOUCXOIUT oOciabiieHHe
KHCJIOTHBIX CBOMCTB TMJIPOKCHJIOB.
2) B mepuone ¢ pocTtoMm 3apsaa sapa IPOUCXOAUT YCUIIEHHWE HEMETAJUIMYECKHUX
CBOMCTB 3JIEMEHTOB.
a) BEPHO TOJIBKO CYyXKJIeHHE |
0) 6epHO MobKO cydcoenue 2
B) BEpHBI 00a CY>XJICHHUS
) 00a Cy>X/ICHUSI HEeBEPHBI
13.Ins BbImosiHeHus1 3agaHuid 1-3 wucHoJab3yiiTe CcieaylOmuii psa
XHMHYECKHX 3JIEMEHTOB:

1) Cs 2)C 3)0 4) Cr S)N
OTtBeTOM B 3aj1aHusAX 1-3 sBIsSETCS MOCIENOBATENbHOCTh LU(DP, MOJ KOTOPHIMU
yKa3aHbl XUMUYECKUE AIEMEHTHI B JAHHOM PSAY.

1) Onpenenure nBa 31€MEHTA, aTOMBI KOTOPBIX B OCHOBHOM COCTOSIHUM HMEIOT
OJIMHAKOBOE YHWCJIO HECHApPEHHBIX AJIEKTPOHOB. 3alUIIMTE HOMEpPa BBIOPAHHBIX
AIIEMEHTOB.

Omeem:

2) U3 yka3aHHBIX B PSAY XUMHUYECKHX 3JEMEHTOB BBIOEPUTE TPU p-3JI€MEHTA.
Pacnonoxure BBIOpAaHHBIE 3JEMEHTHI B MOPSAAKE YMEHBUICHHS HX aTOMHOIO
paauyca.  3anMIIMTE  HOMEpa  BBIOPAHHBIX  DJIEMEHTOB B HYKHOMU
IIOCJIEIOBATEIBHOCTH.

Omeem: ‘ 2 ‘ 5 ‘ 3 ‘

3) M3 yucna ykazaHHbIX B psIYy DJIEMEHTOB BBIOEpUTE JBa 3JIEMEHTA, KOTOpbIE
MMEIOT OJIMHAKOBYIO PA3HOCTh MEK/1y 3HAUYEHUSIMU UX BBICILIEH U HU3ILIEH CTEIIEHEN
OKHUCJIEHUS. 3alUIINTE HOMEPA BHIOPAHHBIX 3JIEMEHTOB.

Omeem:

Tect Ne 4
Tema « Tunwvt xumuueckux peaxKuuiiy

1. Peakmusi, ypaBaenue kotopoii CaCO;+ CO: + H20 — Ca(HCO:3):,
SIBJISIETCH peaKkuuen:
a) oOmMeHa 0) coenMHEHUS
B) Pa3JIOKEHUS T') 3aMEILCHUS
2. Peakuus, ypasHenne kotopoii 2NaHCOs; == Na,COs + CO: + H20,
OTHOCHTCSI K PeaKkusiM:
a) oOMeHa 0) coenmuHeHUsT  0) pa3IOKECHUS B) 3aMelIEHUS
3. Peaknueii HeHTpaJIM3alMU SABJISIETCH PeaKus:
a) BaC03 +2HCl = BaC12 + Hzo + C02
6) Ba(OH)z + HzSO4 = BaSO4 l"‘ 2H20
B) CaCl, + Na,CO; = CaCO3l + 2NacCl
r) 3NaOH + FeCl; = Fe(OH);s| + 3NaCl
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4. BzanmoaeiicTBHEe HMHKA C COJISIHOM KMCJIOTOM OTHOCUTCS K PeaKIMSIM:
a) oOmMeHa 0) COCIMHEHUSI  B) PA3JIOXKEHUSI  T) 3aMElICHUs

5. B3aumoneiicTBue kKapOOHATA HATPUSA € THAPOKCHIOM KAJIbIMS
OTHOCHUTCS K PeaKIUusiM:
a) oOmMeHa 0) COCIMHEHUSI  B) Pa3JIOKEHUSI  T) 3aMElICHUs

6. Ilpu c1uBaHMHU PACTBOPOB CYJb(aTa aMMOHHMS M THAPOKCHIA KAJIHUS B
peaKkunu y4acTBYIOT HOHbI:
a) SO u K* 0) K" u OH
B) NH," u OH r) NH;" u SO4*

7. OKUCIUTETILHO-BOCCTAHOBUTEIbHOM SIBJISIETCS PeaKIus:
a) BaCl, + Na,SO4s —BaS0,| + 2NaCl
6) CaO + HQO — Ca(OH)2
B) 2NaOH + CO, — Na,CO; + H,O
r) H,SO4 + Fe — FeSO4 + Hy?1

8. U3 nmnpensiokeHHOro IMepeYHsl BbIOepUTe BCe  OKHMCJIUTEJbHO-
BOCCTAHOBUTEJIbHbIE PEAKIIUM PA3JI0KEHUS:
a) (CuOH),CO3; — CuO + CO; + H,O
6) PC15 — PC13 + Clz
B) CO + 2H, — CH3;OH
r) (NH4),CO3; — NH; + H,O + CO,
I[) FG(NO3)3 — Fe, O3 + NO, + O,
3anummre OTBET B BUJIE MTOCIIEIOBATEIHLHOCTU OYKB.

9. YpaBHEHUI0 OKHCJIHUTEJIbHO-BOCCTAHOBHUTEJIbHON 3K30TePMHYECKOM
peaKkuru COOTBETCTBYET 3alUCh:
a) CO; + Na,O; — Na,CO3 + O, +Q
6) AI(OH)3 — AlLO; + H,O — Q
B) 2NH; — N, + 3H,— Q
F) Na,O + P,Os — Naz;PO4 +Q

10.Peakumuu coeqHeHHs COOTBETCTBYET YPABHEHHUE:
a) FeO + H, — Fe + H,O
6) H>,O + Cl, — HCIO + HCI
B) P205 + 3H20 — 2H3PO4
r) CaO + 2HCI — CaCl, + H,O

11. 13 npeasio:KeHHOro nepevyHs BbI0OepuTe BCe PeaKklui, KOTOPble OTHOCST
K peaknuy o0MeHa. 3anuuuTe HoMepa BLIOPAHHBIX OTBETOB.
1. BaumopeiicTBre CHIIMKATa HATPUSI C A30THOM KUCIIOTOMN
2. Bzaumopeiicteue xmopuna meau(Il) ¢ runpokcuaom kamus
3. BzaumosaeiicTBHe THIPOKCHIA IMHKA C TUAPOKCUIOM Kaus
4. Bzaumopeiicteue okcuaa menu(Il) c ammuakom
5. BzaumoseiictBue kapOoHaTa IUHKA C CEPHOM KUCTOTOM

Cocmaevme 00HO ypasHeHUue blOPAHHOU PEaKyuu 8 MOIEKYIAPHOM U UOHHOM

suoe (NOJHOM U COKPAUJeHHOM,).
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12. 113 npeaJi0osKeHHOT 0 MepeYHsl BbIOepUTEe BCe THIIBI PEaKIHuil, K KOTOPbIM
MOKHO OTHECTH PeaKlul0, NPOTEeKAKIIYI0 NPH HArpeBaHUU XJIOpPHIA
aMMOHMS.

1) sk30TEpMUUECKas

2) OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
3) HeoOpaTuMas

4) pa3noxxeHus

5) obpaTumas

3anuimmre HoMepa BbIOpaHHBIX OTBETOB.

Tect Ne 5
Tema «Peaxkuuu uonnoz2o oomena. I'uopoiusz»

1. B pacTBope 0JHOBPEMEHHO MOTYT HAXOAUTHCH HOHBI
a) Ag" u NOs~ 0) Ba?" u SO4 %
B) Ag" u CI” r) Fe** u OH™
2. MoJiekyJIIpHOMY YPABHEHMIO PeaKIu
Fe(OH); + 3 HCl — FeClz + 3 H2O cooTBeTCTBYeT COKpallléHHOE HOHHOE
YPaBHeHHE:
a) Fe** + 3Cl- — FeCl;
6) Fe(OH); + 3H" — Fe** + 3H,0
B) Fe** + 3 HCl — FeCl; + 3H"
r) OH + H"— H,0
3. Coxpaménnoe nonnoe ypasuenne Ba** + SO* 4 — BaSOs cooTBercTBYeT
B3aUMOACHCTBUIO:
a) Ba(NO3)2 1 Na,SOq4
6) Ba(OH); u CuSO4
B) BaOu HQSO4
F) BaC03 51 HzSO4
4. Kakoe COKpalIéHHOe HOHHOE YPaBHEHHE COOTBETCTBYET
B3aUMOACHCTBUIO PACTBOPOB KapOOHAaTAa KaJusl M OPOMHU/IA KAJIbLMSL:
a) K"+ Br- — KBr
0) 2K+ COs> — KyCO;
B) Ca>* +2 Br — CaBrn,
r) Ca*" + CO;* — CaCO3
5. B coorBercTBHM ¢  COKPAlIEHHBIM  HOHHBIM  YPAaBHCHUEM
2H" + CO3* — H20 + CO2 npoucxoauT B3auMOAeiCTBHE MEKIY:
a) HNO3 )41 K2C03
6) HNO3 u CaCO3
B) H,S u NaHCO:;
F) H,SO4 u Ba(HC03)2
6. Mexny KakuMu BellleCTBAMHU NPOTeKaeT peakuusi MOHHOTo o0MeHa ¢
Bbl/IeJIECHHEM ra3a:
a) alFOMMHHUEM M PaCTBOPOM IIEI0UYU
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0) COJISTHOM KUCIIOTOM M OKCHJIOM IIMHKA
B) PaCTBOPOM CEPHOM KUCIIOTHI U CYJIb(PUTOM HATPUS
') pacCTBOPOM KapOOHAaTa KaJusl U HUTPATOM KaJIHs
7. PeakuMu HeMTPAJM3alLMH COOTBETCTBYET COKPAIUEHHOE HMOHHOE
YPaBHeHHE:
a) H"+ OH — H;0
0) 2H™ + CO32' — H,O + CO,
B) CaO +2H" — Ca*" + H,0
r) Zn +2H" — Zn*" + H,
8. HepacTBopumoe ocHoBaHMe 00pa3yeTcs PHU CJAUBAHUN PACTBOPOB:
a) KapOoHaTa HATPHS U XJOPOBOAOPOIHON KUCIOTHI
0) Opomua MeIU 1 THAPOKCHUA KaJIUsI
B) THAPOKCHUIA HATPHUS U HUTpaTa Oapus
T') XJIOpHUIa CTPOHIIUS K CEPHOU KUCITIOTHI
CocTaBUTh ypaBHEHHUE PEAKIIMU B MOJICKYJISIPHOM U HOHHOM BUJIE.
9. BoiOpaTh €0Jib, KOTOPAs UMeeT LIEeJ0YHYI0 PEAKIHUI0 CPe/bl:

a) BaCIz 6) FGCI3 B) K2C03 F) NH4NO3.
10.Kuciiyro peakumio cpeabl UMeeT KazKIbIi U3 ABYX PACTBOPOB COJICH:
a) CuSO4 u BaCl,
6) Fe(NO3)3 u FCCIZ
B) K3PO4 u NaCl
F) AI(NO3)3 n C&Clz.
11.'maponu3y_He NoABEPraercs CoJib:
a) AICI;  6) NaCl B) Na,COs r) CuCl,
12.BoaHblii pacTBOp COJIM HMeeT HEeNTPAIbHYI pPeakuui, ecJud CcOoJb
oOpa3oBaHa:

a) CWJIbHBIM OCHOBAHHMEM M CJIA00M KUCIOTOM
0) CHJIbHBIM OCHOBAaHUEM U CUJIbHOW KUCIOTOU
B) CJ1a0BIM OCHOBaHUEM U CJIa00M KUCIOTON
I') c1a0bIM OCHOBAaHUEM U CHJIBHOW KHCIIOTOM
13.YcranoBuTe COOTBETCTBHE MEKAY (GOPMYJION COJIM U OKPACKOH JIAKMYCA
B e¢ pacTBope.

Dopmy.Jia CoJIH Okpacka jjakMyca
A) NH4NO; 1) cunsis
b) K»,SO4 2) KkpacHas
B) NaHCOs 3) ¢uonerosas
4) 3eneHas
B otBeTt 3anummTe udphl M0JI COOTBETCTBYIOITUMU OYKBAMHU
OtBer: A b B

14.J1;11 BBINOTHEHUS 3aJaHUSl UCIOJIB3YHTE CIEAYIOIINI MEepEeUYeHb BEIIECTB:
HUMpam auoOMUuHus, Humpam oOapus, OpoM, CcepHas KUCIomd, 2uOpoKcuUo
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xpoma(lll), cuopoxkapbonam xkanus. JIomyCTUMO UCIIOIB30BaHUE BOJIHBIX PACTBOPOB
BEIIIECTB.

W3 mpeii10’KeHHOT0 TIepeyHs BHIOEPUTE BEIIECTBA, PEaKIUsi HOHHOTO 0OMeHa
MEXIy KOTOPHIMH TPOTEKaeT ¢ OOpa30BaHHMEM OCaJKa U BBIJCICHHUEM Tras3a.
3anuiuTe MOJEKYJISAPHOE, MOJTHOE W COKpAIEHHOE HOHHBIE YPaBHEHHS TOJBKO
OJTHOW U3 BO3MOKHBIX PEAKIIAM.

Bapuant 2
1. BoiOpars mnpaBWwiIbHOE YTBep:KIeHHe. MHO200CHOBHbIE KUCIOMDbL, 8

omauyue om 0OHOOCHOBHbIX ... ... ‘
a) TMCCOIMUPYIOT OYEHb MEJICHHO;
0) IUCCOLMHUPYIOT CTYIIEHYATO;
B) JUCCOLMUPYIOT MPAKTUYHO MTHOBEHHO;
') IPaKTUYECKU HE JUCCOIUUPYIOT.
2. Kakue W3 YTBep:KIeHHH O [AMCCOUMANMM OCHOBAHWI B BOJHBIX
pPacTBOpPax BepHbI:
1) OcHoBaHUS B BOJIE TUCCOLUMUPYIOT HA KATUOHBI MeTasia (WA MOJOOHBIN UM
katroH NH4") u ruapokcus anronst OH ~.
2) Hukakux apyrux annoHoB, kpome OH™, ocHOBaHMs HE 00pa3yIoT.
a) BEpHO TOJbKO A
0) BepHO TOJIBKO b
B) BEpHBI 00a YTBEPKACHUS
r) 00a yTBEpKJICHHS HEBEPHBI
3. BemiecTBo, KOTOpPOE HE SIBJASIETCS DIICKTPOIUTOM, UMEET HOPMYITY
a) NaOH 0) NaCl B) (C;Hs),0 r) CH;COOH
4. TlpakTHYeCKH OCYHIECTBUMA PeaKIus MeKIAy PAaCTBOpaMHu
a) KOH u NaCl
6) MgClz u HNO;
B) ZnSO4 u NaOH
F) KNO3 51 CU.SO4
5. Cokpaménnomy uonnomy ypapuenuro 3Ca?" +2 POs* — Ca3z(POq)2|
COOTBETCTBYeT B3auMMO/ielicTBHeE:
a) KanbIus 1 GocPOPHON KUCTOTHI
0) oxcuaa Kanbiusg u HGocHOPHONM KUCIOTHI
B) THIPOKCHA KabIus U (OCHOPHON KUCIOTHI
T) XJIOpUAa Kanbius U ¢pocdaTa Kaaus
CocTaBuTh ypaBHEHHE B MOJIEKYJISIPHOM U MOHHOM BUJIE.
6. CoxpaménHomy uoHHomy ypaBHenuro H™ + OH™ — H,O coorBeTcTBYET
B3auMMo/eiicTBHE:
a) H,SO4 ¢ NaOH
6) Cu(OH), ¢ HCI
B) HleO3 ¢ KOH
r) HCl ¢ HNO;3
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7. BoiOepuTe coKpamiéHHOe MOHHOE yYPaBHEHHE, KOTOPOEe COOTBETCTBYET
B3aUMO/IefiCTBUIO CHJIMKATA KAJIHUSA ¢ A30THOI KHCJIOTOM:
a) K"+ NO; — KNO;
6) H"+ NO; —HNO;
B) 2H" + SiOs 2 ~ H,S10;
F) 2K+ Si032' — K»Si0;
8. Mexay KakuMH BellleCTBAMM NMPOTEKAET peakuuss HOHHOTO O0MeHa ¢
BblJleJIeHHEM ra3a:
a) IIMHKOM M PaCTBOPOM a30THOM KUCIOTHI
0) cepHoii kucioror u okcuaoM xpoma(Ill)
B) PaCTBOPOM CEPHOM KHUCIIOTHI U CYIb(DUTOM Oapus
') paCTBOPOM KapOOHATa KaJIMsl © HUTPATOM KaJbIUs
9. Coxpaménnoe nonnoe ypapaenne Cu*t + 20H™ — Cu(OH); cooTBeTcTBYET
B3aUMOJECHUCTBUIO MEKTY:
a) CuCl, (p-p) u Mg(OH),
0) CuSOy4 (p-p) u NaOH (p-p)
B) CuS u KOH (p-p)
r) CuSO4 (p-p) 1 Ba(OH): (p-p)
10.Peakuust HOHHOTO 00MeHAa UAET 10 KOHLIA MEKAY PACTBOPaAMM:
a) AgNO; u KC1
0) NaNO; u BaCl,
B) CuSO4 u Mg(NO3),
r) ZnCl u Al(SO4)3
11.Yka3atp (popmyay BemecTBa A, IPUHMMAKOIIET0 Yy4acTHE B PeaKIUH,
COOTBETCTBYIOIIEH COKPALIEHHOMY HOHHOMY YPABHEHUIO
A +2H"— CO21 +Zn*" + H20:
a) ZnO; 0) ZnCly; B) ZnCOs3; r) Zn (NOs3)y; n) ZnS.
CocTaBUTh ypaBHEHUE PEAKITUN B MOJICKYJIIPHOM ¥ HOHHOM BHUJIE.

12.YCcTaHOBHUTH COOTBETCTBHE MEKIY HA3BAHHEM COJIM U OTHOLIECHHEM e€ K

THAPOJIN3Y:
Ha3Banmue cosin OTHOLIEHHE K THAPOJIU3Y
1. xJjopua HMHKa a) TUIPOJIN3YET N0 aHUOHY;
2. cynbbun kamus 0) TUAPONIHM3YET MO KaTUOHY;
3. HHUTpaT HATpHUs B) THJIPOJIM3YET 1O KAaTUOHY U M0 aHWOHY;
4. anerat aMMOHMUS ') HE MOJIJICIKUT TUAPOIIHU3Y.

13.0auHaK0OBYI0 pEaKIHIO CPebl HMEKT PACTBOPHI KApOOHATA HATPHUS M:
a) Ba(N03)2; 6) KzSiO3; B) Na2804; F) AICI3
14. /{151 BeniecTB, NPUBEAEHHBIX B IIepPeYHe, ONpeIeuTe XapaKkrep cpeabl uxX
BOJIHBIX PACTBOPOB:
1) Na,SO4 2) FG(NO3)3 3) K,SOs 4) HCIO;
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3anuIunuTe HOMEpa BEIIECTB B IOPSAAKE BO3pACTaHMs 3HaueHUs pH uX BOIHBIX
pPacTBOPOB, YUUTHIBASA, UTO KOHIICHTpAIUS BEIIECTB BO BCEX PacTBOpax (MOJIb/M)
OJIMHAKOBAsl.

OTBeT:

TecT 6
Tema «OxkuciumenvbHo 60CCHAHOGUMENbHBIE DEAKUUU. DJIeKMPOJIU3)

1. ATOMLI, HOHBI UJIX MOJIEKYJIbI, KOTOPLIC OTAAKOT 3JICKTPOHLI X IIPH 3TOM
CTCIICHb OKUCJCHUS UX BO3PACTACT, HA3LIBAKOTCS .

a) OKUCIIUTEISIMU, 0) KaTHOHAMH;  B) BOCCTAHOBUTEJSIMU; T') HOHAMHU.
2. YKaxkuTe mpouecc, B KOTOPOM MPOUCXOAUT BOCCTAHOBJICHHE:
a) Zn*? — Zn° 0) MnO, — K;MnOy
B) Pb*2 — Pb™ r) CrCl, — CrCl;.
3. BpICHIyI0 CTeneHb OKUCICHUS a30T MPOSBJIAET B COeAMHEHUH, (popmyJia
KOTOPOro:
a) FG(NO3)3 6) NaN02 B) (NH4)QSO4 F) NOz

4. Cepa uMeeT OJAUHAKOBYK CTelleHb OKHMCJEHHSI B KaXKJAOM H3 JBYX
COeIUHEHU:

a) (NH4)QS nu HzSzO7 6) FeS u SOz
B) H,SO;5 u SCl4 r) SOsu NaHSO3
5. CreneHb OKUCIeHUs +7 XJIOP MPOSIBJISET B KAYKA0M U3 IBYX CO€eIMHEHMIA:
a) Ca(OCl),; u Cl,04
6) KC103 51 C102
B) BaCl, u HCIO4
r) Mg(ClOy4), u Cl,04
6. CTreneHb OKHMCJIEHUS KUCJI0poaa B coennHennu Na>O:; paBHa:
a) 0 0) +2 B) —2 r)—1
7. Crenenb okucjieHuss — 3 ¢pocop nposiBiasieT B COeTUHEHUH:
a) PH3 6) P203 B) NaH2P04 F) H3PO4
8. A3o0T ABJIAETCH BOCCTAHOBHUTEIEM B PEaKIUM:
a) N+ 0O, — 0) N+ H, —
B) N, + Mg —= r)N,+C —=

9. YcraHoBHTE COOTBETCTBHE MEKIY YPABHEHHEM PeaKI[UH U H3MEHEHHeM
CTEeMeHU OKHCJEHUSI OKHUCJIUTEN B ITOH peakuuu: K KaXIOH TO3HIINH,
0003HaYEHHOI OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIMI0, 0003HAUEHHYIO

1UQpoH.

YpaBHeHHE peakIiuH N3MeHeHue cTeneHU OKHUCJICHUS aTOMA
H,S +2Li=Li,S + H, +4 — +2
4N02 + 2H20 + 02 = 4HNO3 0— -2
4N02 + 2H20 + 02 = 4HNO3 +4 — +6
+1—0
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10.13 npemyioskeHHOr0 TmepeyHsi BbIOepUTE BCE Ppeakluu, KOTOpPbIe
SIBJISIIOTCS OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIMU:
1) 83aumooeiicmsue cynvpuda kanus ¢ NepMaH2aHamom Kaius
2) B3aUMO/JICIICTBME KOHUEHTPUPOBAHHON CEPHON KHCIOTHI C XJIOPUJIOM HATPHS
3) 83aumooeticmsue npu HacpesarHuy Xa0puoa AMMOHUS U HUMPUMA HAMPUS]
4) B3auMOJICHCTBUE MPU HArpeBAaHUH OKCHUA KPEMHHUSI ¢ KapOOHATOM HATpPHS
5) 83aumodeticmsue 110008000POOHOU KUCIOMbL C OUXPOMAMOM HAMPUSL
3anuimmre HoMepa BHIOpaHHBIX OTBETOB.

Otger:

11.¥YcTaHoBUTE COOTBETCTBHE MeEKIY HA3BaHMEM BellleCTBA U CTeNEeHbIO
OKHCJICHHA a30TAa B HEM:

Ha3BaHue BeniecTrBa CreneHb OKHMCJICHHS 230Ta
A) ruapocynbhua aMMOHUS 1)-3
B) nutpar xenesa (1) 2)-2
B) nHutput Hatpus 3H+1
I') a3oTucTas kuciaora 4)+2
5)+3
6) +5

12.YcranoBute cooTBeTcTBHE MeKAY (OPMYJIOH €OJM H TPOAYKTOM,
00pa3yloIMMCs Ha KaTO/1e NPH 3JIEKTPoJIn3e e€ BOJHOI0 pacTBOpa:

dopmy.ia coan

IIpoayKT HA KaTOAE

A) CuCl, 1) Bogopon
b) AgNO; 2) KUCIOPOI
B) K,S 3) metain
r) NaBr 4) rajioreH
5) cepa
6) azoT

13.BblaesieHHe KHCJI0POAA MPOMCXOAUT TMPH IJIEKTPOJU3e BOIHOIO

pacTBopa coJIu:

a) MgCl, 6) CuSO4 B) NaBr r) FeBr;
14.Boxopoa o0pa3yercs NpHU 3JIeKTPOJIHA3€e BOAHOTO PACTBOPA:
a) CaCl, 0) CuSO4 B) Hg(NO3), r) AgNO;3

Tect Ne7
Tema «Ckopocnib Xumuueckou peaxuuu)

1. Pasnes XumMHMH, M3YYAIOIUA CKOPOCTH U MEXaHHM3Mbl XHMHYECKHX
peakiuii, Ha3bIBAETCSA:
a) XMMHUYECKasi TepMOIMHAMUKA
B) XMMHYECKasi KHHETHKA

2. CKoOpoCTh XUMMYECKOH PeaKIUU — ITO:
a) BpeMsi, 3a KOTOPOE MOJHOCThIO PACXOAYETCSl OTHO U3 MUCXOJIHBIX BEIIECTB

0) TepMOXUMUS
T') 3JIEKTPOXUMHUSI.
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0) BpeMs, 3a KOTOPOE 3aKaHYMBAETCS peaKlus
B) M3MEHEHUE KOJIMYECTBA BEIIECTBA PEAreHTOB (WJIM MPOAYKTOB PEAKIIUH) B
€UHUIlY BPEMEHH B €JMHUIIC 00BheMa
') KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUA K MOMEHTY OKOHYAHUS PEaKIUU.
3. Ykaxure peakiui0, HA CKOPOCTb KOTOPOHl He BJIMSET M3MEHEHHUE
JAaBJICHUSA:
a) N, + O, > 2NO
6)4NH3+3 02<—>2N2 +6H20(r)
B)ZCO+02<—>2C02
F) /n + CIz A ch12 (x)+
4. JJisi yMeHbIIEHUS1 CKOPOCTH XUMHUYECKOH peakuu He00X0aUMO:
a) YBEJIMYUThH KOHIEHTPAIMIO PEarupyroniux BemecTB
0) BBECTU B CUCTEMY KaTalu3aTop
B) MOBBICUTH TEMIIEPATYpPy
I') MOHU3UTH TEMIEPATYPY
5. KoHcTaHTa CKOPOCTH peaKkuuy He 3aBUCHUT OT:
a) IPUPOJIbI PEareHTOB 0) KOHIIEHTpaIlU1 PEareHTOB
B) TEMIIEPATYPhI
') HAJIMYKS KaTaJlu3aTOPOB

6. YcraHoBuTEe COOTBETCTBHE MEKAY CXEMOM peaKUMH U BbIPAKCHUEM
3aKOHA AeHCTBUA MacCC:
Cxemsbl peakiuit BripaxxeHune 3aK0Ha JEUCTBUS Macc
A. N, +0,=2NO 1.v=x C(CO) - C(Oy)
Bb.2CO + 0, =2C0O; 2.v =% C(CO)* - C(0Oy)
3.v=k C(N2) - C(Oy)
4.v=1x C(NO)*
7. CkopocTh XHMHMYECKOH peakuuMu MNpsiMO IPONOPLHOHAJIbHA

NPOM3BECHNI0 KOHIEHTPALMIi pearupyoimnx BelecTB:

a) 3aKOH JEHCTBYIOINX Macc

0) npaBuio Bant-I'opda

B) IPUHIIUI MOJBUKHOIO PAaBHOBECHUS r) 3aKoH ['ecca.
8. BriOpatsb BbIpa:kenue npasuiia Banrt — I'ogda:

a) Nugr = No ¢ F/KT 6) V2= v, xy ©
B) v=k' C* (A) - C¥(B) r) Lnk=Ln A - E/RT.

9. BemecrBo, KOTOpOE H3MEHfieT CKOPOCTh peaKUHMH, TNPUHUMAET
ydyacTue B €€ MPOMeKYTOYHBIX CTAAMAX, HO KOJHYECTBEHHO U KA4eCTBEHHO
NP 3TOM He U3MEeHsIeTCs:

a) aKTUBUPOBAHHBIN KOMILIEKC 0) UHrUOUTOP
B) KaTaJIM3aTop T') MPOMOTOP.

10. Koncranta ckopoctu Kk B 3aKOHe  JCHCTBYWOIIUX  Mace

$=k-C5-C, -3T0:
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a) CKOPOCTb PEaKIUU MPU €TUHUYHBIX KOHIEHTPAIUSIX PEarupyrolnuX BEIIECTB

0) Oe3pa3MepHBIi KOADPHUIIMEHT MPOMOPIIMOHAIBHOCTH MEXIYy CKOPOCTBHIO H
KOHIICHTPAIUsIMU

B) K03 uieHt B ypaBHenuu Baut-I'odda

') I3MEHEHNE KOHIICHTPAIIUHU BEIIECTBA K MOMEHTY OKOHYAHUS PEAKITHH.

11. Cucrema, o0Opa3oBaHHasi  aKTHBHBIMH  MOJIEKyJaMH,  [je
O/THOBPEMEHHO TPOMCXOJAUT Pa3pbiB CTAPbIX XUMHYECKHUX CBfA3el H
o0pa3oBaHHue HOBBIX:

a) KaTaju3aTop 0) KOHEYHOE COCTOSIHUE
B) cyOcTpat I') aKTUBUPOBAHHBIN KOMILJIEKC.

12. Bo CKO0JBKO pa3 YBEJIMYHUTCH CKOPOCTH PEaKIUU NMPH NMOBbIIIEHUH
Temnepatypbl ot 40 10 80°C, eciin TemnepaTypHblii KOOPPHIUHEHT CKOPOCTH
paBeH 2:

a) B 4 paza 0) B 16 pa3 B) B 10 pa3 r) B 2,5 paza.

13. Hu ooma xumuueckas peaxkyus He npomekaem MeHOBeHHO. Bo ecex
peakyusx — mexcoy — peazemmamu U NPOOYKMAMU — Cyujecmeyem  HeKoe
NpOMeNCYmoyHoe 00pazosanue — nepexooHoe COCMOAHUE UNU NepexoOHOU
(akmueuposannwiii komniexc). llepexoaHoe cocTossHne — 3TO:

a) y’Ke HE peareHThl, HO €IIe U HE TIPOYKTHI

0) MIPOIYKT, OJIYICHHBIN IO/ BO3JACUCTBHEM U3TyUCHUS

B) HEMNpEphIBHAST COBOKYIHOCTh BCEX KOH(UTypamuii sijaep, COOTBETCTBYIOIIMX
nepexoay OT peareHTOB K MPOyKTaM

I') peareHr, 00JaJaonuii caMoil HU3KOW SHTAIbIINEH 00pa30oBaHusI.

14. DHeprusi aKTUBALMHU — ITO:

a) SHEpTUsi, HeoOXoAMMas IJisi TIEPEX0/a BEIIECTB B COCTOSIHUE aKTUBUPOBAHHOTO
KOMILJIEKCa

0) sHeprus, KOTOPYIO HEOOXOAMMO 3aTPaTUTh I H3MEITLUCHUS UCXOTHBIX BEIICCTB
B) DHEPTHs, KOTOPAs BBIACIACTCS B PE3yJIbTaTe XUMUICCKON peaKIuu

T') pa3HHIIA MKy SHEPTHSIMHU UCXOTHBIX BEIIECTB U MIPOTYKTOB PEAKITUH.

15. Bo CKOJBKO pa3 HYKHO YBEJIMYUTh [aBJCeHHE, YTOObI CKOPOCTH
oopazoBanust NO: no peakuuu 2 NO + O, — 2 NO; Bo3pocna B 1000 pa3:
a) B 22,4 pa3a
0) CKOPOCTh peaKIMy HE 3aBUCHUT OT JaBJICHUS
B) B 10 pa3
r) B 500 pas.

Tect Ne 8
Tema «(Xumuueckoe pagnosecuey

1. CocrosiHue pearupymouieid CMCTEeMbI, IPH KOTOPOil CKOPOCTH NMPAMO H
0o0paTHOIl peakMU PaBHbI:
a) XUMHUYeCcKast KHHETHKa
0) KOHCTaHTa paBHOBECUS
B) XMMHYECKOE PAaBHOBECHE
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') CMEIICHHE XUMHUYECKOTO PaBHOBECHSI.
2. Kakoii n3 (pakTopoB He BJIMAET HA COCTOSIHME XHMHYECKOT0 PABHOBECHS
a) U3MEHEHUE KOHLEHTpaIuu
0) U3MEHEHHUE JaBJICHUS,
B) U3MEHEHHUE TeMIIEPaTyphbl
I') BHECEHHUE KaTalllu3aTopa.
3. BbiOpaTh BhIpaskeHHe KOHCTAHTHI paBHOBecusi peakuuu S + Hy — H»S:

a)v = i [S]x[H, ]; Syv=xlm): B K=ADSL . = [g;j]].

[s]-[4.]"
4. YCTaHOBHTE COOTBETCTBHE MEXKIY CIIOCOOOM BO3/IEHCTBHS Ha PABHOBECHYIO
CUCTEMY 4HBr ) + O 2 2H20() + 2Bryp + Q
U CMCHICHUCM XUMHNYCCKOI'O PABHOBCCHS B PC3YJILTATC 3TOT'O BO3I[CI?ICTBHH:

Bo3aeiicTBue HA CHCTEMY HanpapJjeHuss cMelnieHus
XHMHYECKOr0 PABHOBECHSHA

A) yBenmuueHue KOHILIEHTpauu | 1) cMemaercs B CTOPOHY NPsIMOM peakun
KHCIIOpoaa

B) yMeHblleHHME  KOHIIGHTpAIUU | 2) CMEIIaeTcss B CTOpPOHY OOpaTHOU
Opoma peakIuu

B) noBbllIeHNHE TeMIIepaTyphl 3) NpaKTUYECKH HE CMEMIAETCS

I') moHmxeHne gaBICHUS

3anummre B Ta0IUILy U(PHI O] COOTBETCTBYIOIMMHU OyKBAMH.

5. Xumuuyeckoe paBHoBecue B cucreme NH;- HO=—= NH, + OH"
CMeCTUTCH B CTOpPOHY oOpa3zoBanust NH; - H,O npu no0aBjieHUM K BOJHOMY

pacTBOpPY aMMHAaKa:
a) NaCl 6) NaOH B) HCI r) AlCl5

6. PaBnoBecue peakuun: CaCO; == CaO +CO; — Q cMmemaercss BIpaBo
npmu:

a) YMEHbBIIEHUH TEMIEPATYpPhl U YBEIIMUEHUHU JaBICHUS

0) NOBBILICHUH TEMIIEPATYPbl U YMEHBIIEHUHU JaBICHUS

B) IMOBBIIICHUH TEMIIEPATYPhI U YBEINUEHUU AaBICHUS

I') YMEHBUIEHUU TEMIEPATYPhl U YMEHBIICHUU JTABICHHUS

7. Xumuyeckoe pasHoBecue B cucremMe CO;q)+Cp == 2CO 4 —-Q
CMECTHTCS BIIPAaBO NPH:

a) TOBBIIICHUM JaBJICHUS
0) TOHWKEHUH TEeMIEPATypPhl
B) MoBbIIeHUH KOHIeHTpau CO

I') TMOBBIIICHUH TEMIIEPATypPbl
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8. PaBHoBecue B cucremMe 30,y == 203y —Q  cMecTHTCSI BIPaBO TpH
YMEHbIICHUH

1) temmepaTypbl
2) JnaBieHUs
3) xonuentpamuu O,

4) xonuentpauuu O

9. B peakTop NOCTOSHHOTO 00beMa MOMECTHIIM HEKOTOPOE KOJIMYECTBO OKCHIA

aszora (II) u kuciopona. B pesynbrare npoTrekanus 0OpaTUMON peakIuu
2NO @ +0:2¢) 2 2NO; (n

B PEAaKLUMOHHOM CHCTEME YCTaHOBMJIOCH XMMHYECKOE paBHOBecue. lcnonb3ys
JIaHHbIE, TPUBEICHHBIC B TA0IUIIE, ONpeaeanuTe ucxoauyto koHentpanuo NO (X)
Y paBHOBECHYIO KOHIeHTpauuio O, ? Beibepure u3 crnrcka HOMepa MpaBUIIbHBIX
OTBETOB. 3alMIINTE BHIOpAHHBIE HOMEpa B TaOJMUILy TOJ COOTBETCTBYIOIIMMHU
OYKBaMHU.

Pearent NO 0)) NO,
HcxonHas KoHIEHTpanus, (MOJIb/J) ? 0,20
PaBHOBecHas koHIeHTpanus, (Moas/m) | 0,05 ? 0,20
1) 0,05 monw/n 2) 0,10 momb/n 3) 0,15 monw/n
4) 0,20 momb/n 5) 0,25 monw/n 6) 0,30 MmomB/1
Otger | X |V

10.B kakoM HanpaBJ/IeHUM CMECTUTCSI PABHOBECHE B PeaKIMU I'MAP0JIU3a
NaHCOs+ H;0 — NaOH + H,CO3
npu pazbaesieHuu 8000t u npu 000asIeHul YKCYCHOU KUCIOMbL:
a) BIPaBo (B CTOPOHY MPSAMON PEaKIIiu)
0) BJIEBO (B CTOPOHY OOpaTHOM peaKIun)
B) Npu pa30aBIECHUU BOJIOM — BIIPABO, NpU AOOABIEHUN YKCYCHON KUCIOTHI — BIIEBO
T) ipu pa30aBiIeHUN BOJION — BIEBO, NIPH 100aBIEHUHN YKCYCHOW KHCIOTHI —
BITPABO.

TecTNe 9
Tema: Jucnepcuvle cucmemul. Pacmeoput
llepeuenv mecmos:
1. PacTBOpamMu HA3bIBAIOTCS:
a) U30JIMPOBAHHBIE CUCTEMBI, OTJEIECHHBIE OT OKPY>KAIOIIEeW Cpeibl pealbHOW WU
BOOOpaxaeMoi MOBEPXHOCTHIO pa3jelia
0) TOMOTeHHBIE CHUCTEMbI, HE CIIOCOOHBIE K OOMEHY BEIIECTBOM C OKpY’Karollei
cpenou
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B) TOMOT'€HHbIE€ CUCTEMBI, COJIEpIKaIIMe HE MEHEE IBYX KOMIIOHEHTOB
') FETEPOre€HHbIE CMECH, COAEPIKALIUE HE MEHEE IBYX BELIECTB

2. Iloa KOHUEHTPaLMeHd pacTBOPA MOHUMAIOT:
a) COOTHOLLIEHUE MEXAY KOJIMYECTBAMU PACTBOPEHHOI'O BEILIECTBA U PACTBOPUTENS
0) coaepxkaHre paCTBOPEHHOIO BEIIECTBA (B OMPEICIICHHBIX €IMHUIIAX) B €AUHUIIE
Macchl U 00bemMa
B) JaBJEHUE HACBIIIEHHBIX MMAPOB PACTBOPUTENS B 3aBUCMMOCTH OT KOJUYECTBA
PacTBOPEHHOTO BEIIECTBA
I') IJIOTHOCTB ATOTO pacTBOpa

3. CreneHb u3MesibYeHNs BelIeCTBA AUCIEPCHOM (pa3bl, HA3BIBAETCH:
a) nucnepcHas (aza 0) IUCTIEPCHOCTD
B) AUCHEPTrUPOBAHKE I') JUCIIepCHAsl CUCTEMA

4. PacTtBop, B KOTOpPOM I@pPH [aHHO TeMIeparype B PACTBOPEHHOM
COCTOSIHMH COJAEP:KUTCH 00JIblIe BelleCTBA, YeM B HACBIIIIEHHOM PacTBOpe NP
TeX e YCI0BUSIX, HA3bIBAETCH:
a) HACBIIIICHHBIM 0) HEeHACHIIIICHHBIH
B) MEPECHIIICHHBIN ') BOIHBIN

5. IIpuroroB/ieHHBIH PACTBOP HUTPATA HATPHUS OCTABUJIU B HE3aKPBITOI
K0J10€e B JIETHIOK kapy. Yepe3 HeKoTOpoe BpeMs HA IHe KOJIObI 00HAPYKIJINCH
KpHcTALIbl. PacTBOp HaJa KpUCTALIIaMH HA3BIBACTCSH:
a) HEHACBHIIICHHBIM 0) paz0aBiIEHHBIM
B) HACBIIIICHHBIM ') PABHOBECHBIM

6. Ilpn nmpuroToB/ieHUN PpacTBOpa cyJb(para MeaAHn B MEPHON KoJi0e —
BbINAJ 0cafgoK. Uto npousomio? Yto HeoOXoaumMo caenaTh AJisi yCTPAHEHUS
ocajaka:
a) MPOU30MIEN YACTUUHBIN THIPOJIU3 COJIM; YCTPAHUTD OCAJIOK HEJIb3sI
0) mpou3oIILIa KoaryJsius
B) BBINAJEHUE OCAJKa BBI3BAHO YACTUYHBIM THUIPOJIU30M COJHM, OOpa30BaHHOMN
ca0bIM OCHOBAaHHEM W CHJIBHOW KHCIIOTOW, HEOOXOAMMO J00aBUTH CEPHYIO
KHUCIIOTY
I) BBINQJCHUE OCAJKa BBI3BAHO YACTUYHBIM THAPOJIHU30M COJIH, HEOOXOIUMO
J100aBUTH MIETOYb
I') IEPECHIILIEHHBIM

7. COoBOKYNHOCTH M3MeJIbYEHHBIX YACTUIl HA3bIBAKOT:
a) TMCTIepCHOM (azoi 0) TucCnepcHOM CUCTEMOM
B) JMCIIEPCUOHHOM Ccpeaoi ') IpyOOIUCTIEPCHON CUCTEMOM.

8. Jliist Bcex qMCNEPCHBIX CHCTEM XapaKTePHbI TaKue NMPU3HAKHU:
a) reTepOreHHOCTb;
0) reTeporeHHOCTh, IUCIIEPCHOCTh, YAEIbHas TOBEPXHOCTH;
B) pa3Mep YacTull, paCTBOPUMOCTb;
I') TOMOT€HHOCTh, TUCTIEPCHOCTD.

9. CnocoOHOCTh IMCIEPCHBIX CHCTEM NPOTHBOACHCTBOBATH CJIMIIAHUIO
YacTHILl, HA3bIBAETCH:
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a) YCTOMYHUBOCTb TUCIIEPCHOM CUCTEMBbI
0) arperaTuBHAasl yCTOMYHBOCTD
B) KHHETHYECKAsl YCTOMYHBOCTb
') CEIMMEHTALIMOHHAsl YCTOUYMUBOCTh
10.11pouecc ocexanus 4YacTHL AUCHEPCHON (a3bl mox AeiicTBHEM CHJIbI
TAXKECTH, HA3bIBAETCS:
a) KOaryJsius 0) cenMeHTalus
B) nuddy3us I') arperaus.
11.13 mnpeacTaB/ieHHBbIX JHUCIEPCHBIX CHCTEM BbLIOPaTh KOJUIOHIHbIE
CHCTEMBbI:
a) B30UTBIE CIIMBKH, B3OUTHIE O€IKU, MycCC, cydiie, KeKc, mapaoTKa, KpamoOJ, 3edup,
MacTUiia
0) MOJIOKO, CIIMBKH, CIMBOYHOE Maciio, MallOHE3, MaprapuH, MOPOKEHOE
B) Kpaxmajl B BOJI€, B3BECh CIIELIM B BOJE, TOMATHBIM COK, TOMaTHas Iacta,
II0KOJIa]]
r) pacTBOp Oenka KypHHOrO silla, KpaXMaJIbHbIM KJEHCTEp, BUHO, PACTBOP
KelaThHa.
12.Ko/utongHbie  pacTBOpbI  00JIaJAI0T  XApPAKTEPHbIM  ONTHYECKUM
CBOMCTBOM:
a) OTpa)kaThb CBET 0) morjomarh CBET
B) paccenBaTh CBET
I') IPEJIOMJISITH U TIOTJIONIATH CBET.
13.Cycnen3ueii (B3BeChbI0) HA3bIBAETCH:
a) FeTepOreHHasi CMECh YaCTHI] BEILIECTB ONPEAEICHHOIO pa3mepa
0) roMOreHHasi CMECh HE MEHee JBYX TBEPBIX BEIIECTB
B) reTepOreHHasi CMECh YaCcTHULl BELIECTB JIFOOOro pazMepa
I') pacTBOP CO CTPOT0 B3BEUIEHHOW MacCcOi paCTBOPEHHOI'O BEILIECTBA
14.ITpoMexyTOYHOE MECTO MEK1Y HCTUHHBIMHM PACTBOPAMM M CYCHICH3UAMU
3aHUMAIOT:
a) KOJIJIOUJIHbIE pacTBOPBI 0) MOJIEKYJIIPHBIE PACTBOPHI
B) OMYJIbCUU I') rpy0OIUCTIEPCHBIE CUCTEMBI
15.K rpy0oaucnepcHbIM CHCTEMaM OTHOCHT:
a) YMYJIbCHUH, 30JI1, TIOPOIIKU, TEIU
0) AMyJIbCUH, CYCIIEH3UH, IOPOIIKH, TIEHBI, TACThI, a9PO30JIU
B) 30JIM, T€JI1, CyCIIEH3HH, [TIEHBI, 3MYJIbCUU
r) pactBopbl BMC, 30711, 5MyJIbCUU, CyCHIEH3UU
16.AbiM — 3TO:
a) CYCIIEH3Hs MOJIEKYJl HUKOTHMHA B BO3IyX€
0) ra3oBbIil pacTBOP (CMECh) BO3AyXa M ra3000pa3HbIX MIPOIYKTOB CTOPAHUS
B) KOJUIOUHAS AUCTIEPCUS TBEPbIX YACTHI] B BO3yXe
I') KOJUIOUHASL JUCTIEPCHS )KUJIKMX YACTHUI] B BO3/IyX€
17.13 npeacTaB/IeHHbIX JUCIIEPCHBIX CHCTEM BbIOPATH MEHbI:
a) B30UTHIC CJIMBKH, B30UTHIE O€TKH, Mycc, cydiie, KeKC, IapiioTka, 3edup, nacTuia
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0) MOJIOKO, CIIMBKH, CIMBOYHOE MACJI0, MaHOHE3, MaprapuH, MOPOXKEHOE
B) Kpaxmal B BOJI€, B3BECh CIIELIM B BOJE, TOMATHBIM COK, TOMaTHas Iacta,
HI0KOJIaJ]
T') YKCyC, KpaxMaJIbHBIN KileHcTep, TeCTo, mapde, MOJIOKO, CHIBOPOTKA
18./IucniepcHblie cucTeMBbI, B KOTOPBIX AucHepcHas ¢a3a U AUCIIePCHOHHAS
cpeaa — *KUAKOCTH, HA3bIBAIOT:
a) SMYJIbCUH 0) neHsl B) a3p030JI1 T) 30JI1
19./1s1s mpou3BOACTBA MYKH HCHOJIb3YIOT METOAbl, KOTOPbI€ 3aKJII0YAKTCH
B M3MeJbYeHUH YACTHI IPy0OHCIEPCHBIX CHCTEM 10 KOJIJIOWIHOH CTeNmeHu
AucnepcHocTU. BoiOpaTh 3TH MeTOABI:
a) METOJIbI TUCTIEPTUPOBAHUS
0) METO/Ibl KOHJICHCAITUU
B) METObI NENTU3ALIH
T') IUCTIEPrallMiOHHbBIE U KOHACHCAIIMOHHBIE METO b
20.9MyabrupoBanue — npouecc:
a) 00pa3oBaHUs YMYJIbCUH
0) obpamienue ¢a3 IMyJIbCUU
B) 00pa30BaHHE KOHLIECHTPUPOBAHHOM dMYJIbCUU
T') pa3pylIeHHs SMYIbCUU
21.Eciu nponmycTuTh JIy4 CBeTa Yepe3 KOJJIOUAHYIO CHCTEeM, CBeT YaCTHYHO
pacceuBaeTcs B Held. JTO sIBJICHHUE HAa3bIBAeTCH:
a) npuHI [layou
0) mpunnun Jle [llarense
B) addext Jxoyns-Jlenma
r) adbdext Tungans
22.13 npeacTaBJIeHHBIX IMCIIEPCHBIX CHCTEM BbIOPATH CYCIIEH3UM:
a) BUHO, KOHBSIK, COK OCBETJIEHHBIH, BOJIKa
0) MOJIOKO, CIMBOYHOE Macjo, MaprapuH, MailoHe3
B) KpaxMall B BOJE, B3BECh CIEIUA B BOJIe, TOMATHBI COK, COKOCOJEpKallui
HAIMTOK HEOCBETIEHHBIN, IOKOJIAL]
I') YKCYC, KpaXMaJIbHbIN KJIeHcTep, B30UThIE OEIKU B MEHY
23.Bb10paTh cucTEMBI, KOTOPbIE SIBJISIIOTCH IMYJIbCHAMMU:
a) TIMHa B BOJIE, B3BECh CIIELIMI B BOJIE, TOMATHas acTa, XJjieod
0) MOJIOKO, CIMBOYHOE MAacCj0, MailloHe3, Macyio CIIMBOYHOE, MAprapuH
B) YKCYC, KpaxMaJbHBIN KJeHCcTep, B30UTHIE OEIKH
r) B30UTBIE CITMBKU, MOPOKEHOE, KapaMellb, KEKC
24.B KO/UIOMAHBIX PacTBOpPax pa3Mep 4YacTUIl AUCHEpPCHOH ¢a3bl
COCTABJISICT:

a) 105 -10 "cm 0) 10 cm B) 10 2—10 *cm 1) 10 2 — 10 cm.
25.CTpyKTYypHasi KO/UIOHIHASI 4YacTHIA AUCIEPCHON (pa3bl KOJJIOUIHOIO

pacTBopa:

a) TUCIIEPCHOCTh 0) muresmIa B) IpaHyJia ') 0CaJIOK
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26.CriocoOHOCTHh TUCHEPCHBIX CHCTEM COXPAHATHL HEM3MEHHBIMH COCTAaB,
KOHLEHTPAUMIO U pacnpe/ejieHne Mo 00béMy, HA3bIBAETCHA:
a) YCTOMYHUBOCTh JUCIIEPCHOM CHCTEMBI
0) arperaTuBHAasl yCTOMYHBOCTb
B) KUHETHUYECKasi yCTOMUYUBOCTh
T') CeAMMEHTAIIMOHHAs] YCTOMYUBOCTh
27.Kakoe u3 nepeyncJeHHbIX BeIIECTB OTHOCUTCSH K reJIsiM:
a) MOJIOKO 0) macio B) TabayHbIN ABIM
') MapMmenan 1) COK TOMaTHBIN
28.Bbluncnuth Maccy HuUTpara cepeOpa W BOJbl  HEOOXOAUMYIO IS
npurotosienus 150r pacTBopa ¢ MaccoBoit oseit Hutparta cepedpa 5%:
a) 7,5 r comu u 142,5 r BOJIBI
0) 5 r comu u 140 r BoABI
B) 10 r commu m 200r BOJIBI
r) 7,5 r conu u 155Mr BOABI
29.Hwxe mpuBeneHsl NPUMEPHI JKUAKOCTEH, a) MNPAKTHYECKH He
PACTBOPSIONIUXCS APYT B Apyre v 0) HEOrPAHMYEHHO CMENIUBAIONIUXCS APYT €
JAPYroM NpPU KOMHATHOM TeMIeparype:

[1] a)Boja M HUKJIOTEKCaH 0) BOJIa U ATAHOJ

[2] a) GeHzou U TOIyON 0) BOJIa U MOJICOTHEYHOE MacCJio
[3] a)Boxa u cepHas KUCJIOTa 0) 6eH30:1 U MOJCOTHEYHOE MACIIO
[4] a) penon u Bona 0) Boj1a 1 XJ0podopM.

30.B 100 mn Bomel pactBopwiu 20T meHtaruapara cyibhara menu (II).
MaccoBas noJis cynbdaTta MeIH B MPOIEHTaX B MOJIYYEHHOM PacTBOPE paBHA:

a) 10,7, 0) 16,7, B) 9; r)7,5.
31.Beraucnuts maccy 300 Mt pacTBOpa CEpHOM KUCIIOTHI, IJIOTHOCTHIO 1,4 1/MIT:
a) 240r; 0) 120 r; B) 420 1; r) 840 T.

32.CriupToBOM  pacTBOp CATMIMIOBOM KHCJIOTHI (CAJUIWJIOBBIMA  CIUPT)
NPUMEHSETCS B Ka4eCTBE HAPYXHOTO MPOTMBOMUKPOOHOTO cpeactBa. MaccoBas
JIOJIs1 KUCJIOTBI B pacTBOpe cocTaBisgieT 2 %. Bplumcaure maccy CaJIHMIIMIOBOU
KHMCJIOTBI K MAacCy CIMPTa, KOTOPBIE B3ATHI I TPUTOTOBIICHHS 350 T caMIniIOBOrO
CIUPTA.
a) m (kucnotel) =7 r, m (cnupta) = 343 r
6) m (kucnotsl) = 343 r, m (cnupta) =7 T
B) m (kucnotel) = 0,7 r, m (ciupta) = 349,3 ¢
r) m (kucnotsl) = 0,07 r, m (cniupta) = 350 r

33.Umest 500 T 56%-HOTO pacTBOpa COMU, HEOOXOAUMO MPUTOTOBUTH PACTBOP
ATOTO K€ BEILIECTBA, HO C MaccoBoi aoJier 20 %. Beruncnuth Maccy Boibl, KOTOPYIO
HEO0O0XO0MMO J00aBUTh HCXOJAHOMY PacTBOPY, U Maccy CMEIIaHHOTO pacTBOpa.
a) m(H,O) =320 r; ma(p-pa) =720 T
0) m(H>O) = 720 r; my(p-pa) =320 r
B) m(H,0) = 620 r; my(p-pa) = 1120 T
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r) m(H,O) =320 r; my(p-pa) =280

34.B 182 r Boasl pactBopriin 0,1 MoJst r1t0K03b1. BeiunciuTe MaccoByI0 010

TJIFOKO3bI B ITOJIy4Y€HHOM PacTBOPE.

a) 9 % 0) 18 % B)0,Smons /1 1)10%

35.0npenenuth MaccoByl J0JII0 TuApokcuaa kamus (B %) B pacTBope,
nosyueHHoM npu cMemmBanuu 500 r Boasl ¢ 250 r pactBopa KOH ¢ maccoBoit
noseit Bemiecta 35%. OTBeT gaiTe ¢ TOYHOCTHIO JI0 AECATHIX.
a) 9% 0) 1,18 % B) 11,7 % r) 0,11

36.Briuncianth MaccoByIO JIOJII0 pacTBOpa KapOOHATa HATPHs, MOJYYEHHOTO B
pe3yibTaTe pacTBOPEHUs S T coiiu B 45 T BOJIBIL:

a) 10%; 0) 5%; B) 15%; r) 20%.

37.Beruuciauts Maccy xnopuna skenesa (III), cogepxkamerocs B 40 r 5%-Horo
pacTtBopa:
a) 5r; 0)2r; B) 20 1; r)45T.

38.B 25 r Boawl pacTtBopwiM 15 r rugpokcuia xKanus. BelMucInTe MaccoBYIO
JIOJIFO TUAPOKCHUIA KaJIAs B paCTBOPE:

a) 55%; 0) 37,5%; B) 75,5%; r) 15%.
Tect Ne 10
Tema: «Knaccugpuxkayus, HomeHKIaMypa u_ cmpoeHue Heop2aHu4eckKux
seuiecmey
Bapuant Nel
1. Yka3aTtp rpynmy BelmecTB, KOTOPasi COAEPKHUT TOJbKO CJIO0KHbIE
BellecTBa:

a) Nz; CIQO; CIQ
0) CO; CO,; NO,
B) O3; Bry; I
r) Zn; Al; CS;
2. Ci0KHBIE BellecTBa, COCTOSIIIHE U3 AaTOMOB METAJJIA M KHCJIOTHOIO
0CTATKAa, HA3bIBAIOTCA:

a) OKCHUJIBI; 0) KUCTIOTHI, B) OCHOBaHHUS; T') COJIU.
3. Yka3aTh rpynmy BellecTB, KOTOPasi COMEP:KUT TOJbKO KHUCIOTHbIE
OKCH/IbI:

a) MgO, N,Os, SO,
6) COQ, SO3, BaO
B) PzOs, SO3, SOZ
r) SO, SO3, CuO
4. Yka3artb rpymnmny BelecCTB, KOTOpas COACpPKUT TOJAbKO HIEJI0YH:
a) Ba(OH),, KOH, Zn(OH),
6) Fe(OH)s, KOH, Ca(OH),
B) NaOH, Mg(OH)z, Cu(OH)2
r) NaOH, LiOH, Sr(OH)..
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S. Ykasarp rpymnmy BelmecTB, B KOTOpPOM COAEpPXKATCH TOJbKO
KHCJIOPO/Co/Aep KalMe IBYXOCHOBHOE KHCJIOThI:
a) HQS€O3, HNO3, HNOz
6) H,COs, H,S103, H,C,04
B) HzS, H2C03, H2SO3
F) H3PO4, HMI]O4, HCI
6. ToabKO 0IHO U3 NMPUBEJEHHBIX HA3BaHUI KpucTtasaoruapara NaxSOy -
10H2O:
a) KpUCTAJJIOTUAPAT CEPHOKUCIIOTO HATPUS
0) nekaruapar cyiabdara HaTpHs
B) Itay0epoBa coJjib
I') KPUCTAJUIOTUAPAT CyJib(aTa HATPHUS.
7. IlpuBenute popMyJsibl aHTHAPHUIOB CIACAYIONIAX KHUCJIOT: a) CEPHOIi; 0)
XJIOPHOI1; B) AUXPOMOBOIi; 1) opTodocdopHOi.
[1] a)SOs; 0) CLLO7; B) CrO7; 1) P,20s.
[2] a) SO3; 6) CIzo; B) CI‘203; F) P,0s.
[3] a)SOy; 0) CLLO7; B)CrOs; 1) P,0s.
[4] a)SOy; 0) CL,O;; B) CrO; r) P,Os
8. Cpenu mnpemiokeHHbIX (OpMyIT / HA3BaHUU BEIIECTB, PACIOIOKEHHBIX B
IIPOHYMEPOBAHHBIX sSYeiiKkax, BbIOepuTe (OpMYIIbl / HA3BAHUS:
A) I1BYXOCHOBHOM KHCJa0THI; B) cpenneii coan; B) amdorepHoro ruapoxcuaa.

1 2 3
NaH2PO4 Zn(OH)z HN02
4 5 6
H>SOs; ®dochun Zn0O
7 8 9
[unk AMMUayHas celuTpa Fe(OH),

3anuiure B TaOIMILy HOMEpA slY€eK, B KOTOPBIX PACIOJIO0KEHBI BEIOpAHHBIE
BEILECTBA, MOJI COOTBETCTBYIOIIMMU OYKBaMHU.

OtBer A b B

9. B kakom u3 MEPECYNCICHHBIX BEIIECTB €CTh BOJIOPOJAHBIC CBA3H:

a) CH4 6) CszOH B) NH4CI I‘) CH3COON8.
10.MoJsiekyISIpHYI0 KPUCTAJINYECKYI0 peHIeTKY HMeeT:
a) CaF, 0) CO, B) S10, r) AlF;

11.K BemecTBaM ¢ MOJIEKYJISAPHBIM CTPOCHHUEM OTHOCHTCS:
a) rpadut u oxcun yraepoaa (1V)
0) 600a u oxcuo yenepooa (11)
B) cepa u okcup xkenesa (111)
') cepHas KucyioTa u okcus kpemuus (IV)
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12. Kpucraaandeckoe COCTOSTHUE XapPaAKTEePU3yeTCs:
a) YNOPsI00UEeHHOU 2e0MemMpPUYECKolt CMpPYKmypou
0) OnecTsiel MOBEPXHOCTHIO
B) XpPYIKOCTBIO
T') KOBKOCTBIO
13.Bce BemecTBa ¢ KOBAJICHTHBIMHU PelIeTKAMM:
a) XOpOIIIHe MPOBOJIHUKHU AIEKTPUUECTBA
0) 00J1a1a10T HU3KUMHU 3HAYCHUSIMU TEMIIEPaTyp IJIaBICHUS
B) TUIOXUE MPOBOJHUKHU 3IEKTPUUECTBA
') UMEIOT OTTEHOK M3YMPYIHOIO IIBETa
14.B oTsinume OT KPUCTAJINYECKHUX, aMOP(HbIE BellecTBA:
a) SIBJISIIOTCS TBEPBIMU
0) MoryT 00J1a71aTh CBOMCTBAMHU U30JISITOPOB
B) MOTYT CYILIECTBOBATH B (JOPME MPOCTHIX
T) NAaesamcs 8 onpeoeieHHoM UHMeEPSaAle MeMnepamyp
15.K amop¢dHbIM BemiecTBaM He OTHOCHATCS
a) anmMas 0) cTeKkIIo B) Kay4yK
r) peHonpopmanbaeruaHas cMoJIa.

Bapuanr 2

1. CnoxkHble HeOpraHuvYecKHe BelmecTBA OOBIYHO [eJSiT Ha 4eTbIpe

Ba)KHEHMIINX KJacca:
a) METaJUTbl, HEMETAJIIbI, KUCIIOTHI, COJIH;
0) OKCHBI, TIEPOKCHIBI, KHCIIOTHI, COJIH;
B) OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;
I') OKMCJTUTEIN, BOCCTAHOBUTEIIH, KaTaTN3aTOPbl, HHTHOUTOPBI.

2. HazoBuTre nATh NPOCTBIX Ia3000pa3HbIX BewIeCTB (IPU KOMHATHOM

TeMIeparype):
a) ¢Top, XJI0p, OPOM, KUCIOPOJI, HOT;
0) a30T, rpaduT, 030H, 0JIEYM, BOJIOPO/I;
B) a30T, BoJIopo1, (pTop, 030H, XJI0D;
T') TPUTHH, TOIYOJ, COa, YKCYCHAsI KHCIIOTA.

3. YCTaHOBUTH COOTBETCTBUE MEXKY OCHOBAHUEM U OKCHUJIOM, KOTOPBIA MOMKHO
IIOJIYYUTh B PE3YJIbTATE TEPMUYECKOTO PA3IOKEHUS ITOT0 OCHOBAHHS:

OcHoBaHue Oxcuna OtBeT
A. Cr(OH); 1. CrO; A -
b. CuOH 2. Cr03; b -
B. CI'(OH)Q 3. CUQO; B -
I'. Fe(OH); 4. CuO; I'-
I[. Cu(OH)z 5. FG304; ,)1 -
6. F6203.
4. Ykaxure ¢popmy.ry cyabpuaa Kaaus:
a) Kzs; 6) KQSO4; B) KzSO3; F) KHSO3; I[) KHSO4

73



5. VYroinbHast KUCIOTa — IBYXOCHOBHAs U 00pa3yeT
a) cpeaHue U 0) KUCJIbIE COJIN, KOTOPHIC HA3BIBAIOTCA:

[1] a) xkapOugamu 0) ruapokapOouIaMu
[2] a) kapOoHaTamMu 0) ruapokapOboOHaTaMHU
[3] a) kapOoHMIaMU 0) ruapokapOOHUIAMHU

[4] a) ruapokapOoOHaTamMu 0) kapOoHaTamMu

6. Yka3zatp rpynmy BelecTB, KOTOpasi COAEP:KUT TOJbKO OCHOBHbIE
OKCH/IbI:
a) S10,, K,0, CaO
0) CO,, K,0, MgO
B) K,0, BaO, CuO
F) SOz, PzOs, N205
7. Yka3zarb XUMHYECKYI0 (popmyiry aMmGpOoTepHOro okcuaa:
a) K,0; 0) Fe;O3; B) Cr;03; 1) CuO; 1) S10;; e) P,0O:s.
9. Cpenu mpenyoKeHHbIX (OpMyI / HA3BaHUM BEIIECTB, PACIOJOKEHHBIX B
IIPOHYMEPOBAHHBIX SY€iKax, BEIOEpUTE (POPMYIIbl/Ha3BaAHUSA:
A) cuibHOM KUCJI0ThI; b) okenaa; B) ménoun.

1 2 3
Cunan CepHucras KUCI0Ta ["ameHast u3BeCTh
4 5 6
HCIO; CepHblii KOJTUEIaH HF
7 8 9
IInteeBas cona NH4HSO, Bona

3anuiure B TaOIUIy HOMEpPA A4€eK, B KOTOPBIX PACIOJIO0KEHbBI BHIOpaHHbBIE
BEILECTBA, MOJI COOTBETCTBYIOIIMMU OYKBaMHU.

OTtBeT A b B

9. T'mapoxkcuabl MeTAUIOB (OCHOBAHMS ) MIPUHSTO JeJIUTH HA Be TPYNIbI:
a) pacTBOPUMBIE B KUCJIOTaX M HEPACTBOPUMBIEC B KUCIIOTAX;
0) pacTBOpUMBIC U HEPACTBOPUMEIE B BOJIC;
B) OJIHOOCHOBHBIC U JByXOCHOBHBIE;
T') TUIPOKCHUIBI METAJIIOB, CTOSAIIUX B PSTY aKTUBHOCTH JIO BOAOPO/1a ¥ TUIPOKCHUIBI
METAJIJIOB, CTOSIIIIUX B 3TOM PsTy MOCIIE BOJAOPOAA.

10.13 mpennokeHHOTO TMepeyHsl BhIOEpUTE JiBa BEIIECTBA C KOBaJEHTHOM
HETIOJIIPHOW XMMHUYECKOM CBS3bI0, KOTOPHIE HMEIOT HE MOJIEKYJISIPHYIO
KPUCTAINIMYECKYIO PELIETKY.
1) mepoxkcua Bomopoaa 2) azor 3) kpeMHuil 4) mepoKCUa HATPHUS S5) OKCHI
KPEeMHUA.

3anumuTe HoMepa BHIOPAaHHBIX OTBETOB.
Otser: ‘ ‘ ‘

74



11.Ilpu 00bIYHOM JABJIEHMM M KOMHATHOI TeMIepaType TBepAbIii OKCH/
yriaepoaa (IV):
a) CaMOIIPOM3BOJIBHO BOCIIAMEHSETCS Ha BO3/1yX€
0) caMONpPOU3BOIBHO pACHAAACTCs HA YIIIEPO U KUCIOPO
B) JIETKO MEPEXOUT B )KUIKOE COCTOSTHUE
T) IEPEXOJIUT B ra3000pa3HOE COCTOSHHUE, MUHYS KUIKOE
12.Ha3oBuTe 0 TPM NpUMeEPa a) CHJIBHBIX U 0) C1a0bIX KHCJIOT:

[1] a)HCIL HCIO, HNO;  6) H,S, H,SiO3, HCIO,

]
[2] a) HBI’, HNOQ, HQSO4 6) H2C03, BCI3, HCIO3
[3] a) HNO;, HCI, H,SO4  6) HCN, H,SOs, HNO,
[4] a) HF, HCIOzQ H3PO4 6) H3PO4, st, HNO3
13.MoHBI ABJASIIOTCHA CTPYKTYPHBIMH YaCTHIIAMMU::
a) Kucjaopoa 0) BOJIBI
B) okcua yriepoja (IV) I') XJIOpHJIa HATPUSI

14.MoJsieKyJaSIpHYI0O KPUCTAIMYECKYIO PEelIeTKY HMeeT COeIUHEeHHe:
a) HBr 0) L1,O B) BaO r) KCl
15.Kaxkue u3 yrBep:KI1eHuil IBJASIIOTCH BEPHbIMU?
1). BemecTBa ¢ MOJIEKYJIIPHOM PEMIETKOM UMEIOT HU3KUE TEMITEPATYPHI IIJIaBICHHUS
Y HU3KYIO 3JIEKTPOIPOBOIHOCTD.
2). BemectBa ¢ aTOMHOM pemieTKOW IUIACTUYHBI W 00JafaloT  BBICOKOM
IEKTPUYECKON MMPOBOJAUMOCTBIO.
a) BEpHO TOJIbKO | yTBepKaeHHE
0) BEpHO TOJBKO 2 YTBEPKICHHE
B) BEPHBI 00a YTBEPKACHUS
r) 00a yTBEpKICHHSI HEBEPHBI

Tect Ne 11
Tema: «Ceoiicmea neopzanuueckux coeOUHeHul)

1. Ocanok oOpa3yercs npu 100aBJjieHnH pacTBopa xyopuiaa xese3a(Ill) k:

a) NaN03 6) HzSO4 B) BaSO4 I‘) AgNO3
2. Boimagenue ocajgka TMPOUCXOAMT TMPH B3AUMOIAEHCTBHMH COJISTHOM
KHCJIOTHI C:
a) aleTaToM CBHHIIA 0) OKCHIIOM KaJus
B) KapOOHATOM KaJIbITUS T') TUAPOKCUIOM Oapus

3. Ocanok odpa3yercsi npu B3aMMO/1eiiCTBUM PACTBOPOB:
a) kapOoHaTa Kajausi ¥ @30THOU KUCIIOTHI
0) ruapokcua HaTpus 1 HuTpata xene3a(ll)
B) CEpHOM KHUCJIOTHI U aMMHaKa
I) XJI0puaa Kanust 1 opTopochopHO KUCTOTHI
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4. HepacTBopuMas coJib M BOJAAa 00Pa3yloTCsi IPU B3aMMO/IECTBUM:
a) NaHCO; u HCI
6) AgNOs; u KCl
B) H3PO4 n C&(OH)Q
F) CI’z(SO4)3 u NaOH
5. Ocanok oOpa3yercs npu B3auUMOACCTBUU PACTBOPOB:
a) KapOoHaTa KaJiis U XJIOPOBOJOPOTHON KUCIOTHI
0) rugpokcuia Hatpusa u HuTpara meau(Il)
B) CEPHOM KHUCIJIOTHI U aMMHaKa
I') XJopua Kaiaust 1 opToPochopHO KUCTOTHI
6. U3 npensioxkeHHOro nepevHsi Bbi0epuTe BCe BellleCTBA, B3aUMo/IeiicTBHe
KOTOPBIX € PacTBOPOM TI'WAPOKcHIA Oapusi fABJsieTCS  peakumei
HEUTPATU3ALMH.
a) okcup cepoi(1V) 0) OpomMoBOIOPOA
B) CyJb(aT Maruus I') a30THas KUCJIOTa
n) cynabdaTt HaTpUs
3anummnTte OyKBbl BEIOPAHHBIX OTBETOB.
7. Onpeneaure Bemectsa A u B B cxeme peakuumn:
CuSO4 + A — K3S04 + B:
a) KOH, Fe(OH);
6) KOH, Cu(OH),
B) K»,0O, CuSO4
F) Cu, K I[) KNO3, Cu(NO3)2.
8. Ykaxkure mapy BelecTB, KOTOPble MOJHOCTbI) PACTBOPSIOTCH B
COJITHOM KHcJI0TE:
a) FeS, PbS
0) BaSO4, MgSO4
B) CaCO3;, CaSOs
r) AgBr, AgCI
9. 3amana ciexymrouasi cxema npeppanleHuil BelecTB:

X _Fe Fecr, ¥, Fe(OH)
Onpenennre, KaKUe U3 YKa3aHHBIX BEIICCTB SBJISAIOTCS BemiecTBaMu X u Y.
)HCI  2) CuCl, 3) KOH 4) Cl, 5) Agl
33HI/IH_H/ITC B Ta6HHHy HOMCpPa BBI6paHHI)IX BCIICCTB 110/ COOTBCTCTBYIOH_H/IMI/I
OyKBaMHU.
OrtBer: X Y

10.YcTraHoBHTE COOTBETCTBHE MEXKIY BEIIECTBOM U PeareHTaMu, ¢ KasKIbIM
U3 KOTOPBIX 3TO BelIECTBO MOKET B3aMMOAEiiCTBOBATh: K KaXIOW TO3HIINH,
0003HaYeHHOI OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIMI0, 0003HAUEHHYIO
uQpoi.

BeuiecTBo \ PeareHTbl |
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A) S 1) AgNO3, Na3P04, Clz
B) SO; 2) BaO, H,0, KOH
B) Zn(OH)2 3) Hz, Clz, O,

4) HBr, LiOH, CH3;COOH (p-p)
5) H3PO4 (p-p), BaCl,, CuO

') ZnBr; (p-p)

OrtBer: A b B r

11.YcraHoBuTEe  COOTBETCTBHE  MEKIY HCXOJHBIMH  BellleCTBAMH,
BCTYNAIIMMH B PeaKUHI0, U MPOAYKTAMHU ITOH PEAKIUM: K KAHCOOU NO3UYUL,
0003Ha4ueHHOol OVKBOU, nodbepume coOOmMEemMcmayouy0 no3UYUI0, 0003HAYEHHYIO

yugpot.
HcxoaHble BelllecTBA IIpOAYKTHI
A) Mg u H,SO4 (koHI1.) 1) MgSO4 u H,O
b) MgO u H,SO4 2) MgO, SO, u H,O
B) S u H,SOy4 (koHI1.) 3) H,S u H,O
I") H,S 1 O, (u36.) 4) SO, u H,0O
5) MgSO4, st nu HQO

3anuimure B TaOIUILy BBIOpaHHBIE HU(DPHI 10 COOTBETCTBYIOIIMMHU OyKBaMH

OTtBeT: A b B r

12.YcraHoBuTE COOTBETCTBHE MEKIY (pOPMY.I0ii BelleCTBa U peareHTaMmu, ¢
KaIbIM M3 KOTOPBIX 3TO BElIECTBO MOKET B3aMMOJEHCTBOBATBL: K KaXIou
MO3UIMH, O0003HAYEHHOW OYKBOH, MOA0EPUTE COOTBETCTBYIOIIYIO ITO3HIIHIO,
0003HaYCHHYIO IU(PPOH.

dopmyJia BelecTa PeareHrnl
A) KBr 1) Cl,, AgNOs, H,SO4 (koHI1.)
B) Zn 2) NaOH, K,CO;, HCI1
B) F6203 3) H3PO4, HBI’, Cu(OH)z
I') HNO; 4) O,, Pb, NaOH
5) COQ, ZHO, H3PO4

13.B oany m3 npoOupok ¢ ocaaxkom ruapokcuaa xpoma (III) modaBmianm
CHJIBHYK KHCJIOTY X, a B JApPYryl — pacrBop Bemecrsa Y. B pedyabrare B
KAKA0M M3 NPOOHPOK HAOII0IAJN PACTBOPEHUE 0CAIKA.

W3 npemyioxeHHOro mnepedHsi BeiOepuTe BemectBa X U Y, KOTOpble MOTYT
BCTYNaTh B OMMCAHHBIE PEaKIUU.
1) consHas KucioTa
2) ruapokapOOHAT HATPUS
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3) cepoBOIOpOAHASL KMCIIOTA

4) rugpoKCHUL Kaus

5) ruapat aMmmMuaka
3anuimmTe B Ta0IHUIy HOMEpa BEIOPaHHBIX BELIECTB MO/l COOTBETCTBYIOIIUMU

OyKBaMHU.

Ortger: X Y

14.Kakasi peakuusi He MCIOJIb3YETCS B IPOM3BOJACTBE CEPHOM KUCJIOTHI:
a) H,S + O, — SO, + H,O
6) S + 02 — SOz
B) FeS; + O, — SO; + Fe,0s
r) CS, + O, — SO, + CO;,

Tect Ne 12
Tema: Knaccuduxkauus, cmpoenue u HOMEeHKI1amMypa Op2anuideckux 6euiecme

Chnucok 8onpocos:
1. Cpenu nepeuyncjIeHHbIX BelleCTB BbIOepUTe YIJIeBOAOPOI:
a) C4H8; 6) C4H804; B) CH3; F) C6H5 — OH.
2. T'omoui0roMm 2-MeTH/I0yTaHOMa-1 ABJIAETCA:
a) Oyranon-1
0) 2-meTunOyTaHo-2
B) OyTaHoJ1-2
T) 2-MEeTUINPOTIaHoJI- 1
3. Kakasi 13 MOJIeKYJI COAEPKUT Pa3BeTBJICHHBIN YIICPOAHbIN CKeJIeT:
a) 6eH3011 0) Toyon B) MEHTaHOJ- 1 ) 2-METHJI-3-3THUJIOKTaH

4. BanuiuH (NMpUMeEHsETCT B KayecTBe apoMaTu3aTopa B NHIIEBOI,
nap@oMepHoOi 1 (papMaleBTHYECKON MPOMBILLIEHHOCTH) UMeeT popmy.ry:
CILO DTO COEIMHEHNE MOKHO OTHECTH K KJIaccaM:
3 {f a) KapOOHOBBIX KHCJIOT;
HO CH 0) reTepoLUKINYECKUX COETUHEHUH;
B) apOMATHYECKUX COCTUHCHUM;
T') aIbJETU/IOB;

RIS 1) GEHOJIOB; €) CIHMPTOB; ) IPOCTHIX S(PHUPOB.

5. K kakoMy THIy OpPraHM4YeCKHMX COeJIMHEHMH OTHOCUTCH XJIOPOIPEeH
(McxoaHOE BemecTBO IS MOJYYEeHUSI HEKOTOPBIX BUAOB Kay4yKa):

a) K HENpeIeJIbHbIM AIMLUKINYECKUM;

0) K HEenpeAeIbHBIM aAllUKINYECKUM;

B) K MIPEACIIbHBIM all(PaTHUECKUM;

I') K HeNpeeIbHbIM IeTEPOLUKINYECKIM.

CH;=CCI - CH = CH;

6. Ctpoenue ajpeHanHa BbIpaxxkaercs GopmyJioii:
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Ykaxurte KJIaCChbl, K KOTOPbIM MOXHO OTHCCTHU

HO OH 3TO COEIMHEHUE:
HO (lL‘H- CH;NH-CH, a) anbz[em.nm; 0) (1)eH.OJ'H>I; B) KI/ICJ'IOT.H;
I) COUPTBI, ) KETOHBI; €) aMUHBI;
%K) 2UPBI, 3) HUITPOCOCIUHCHHUS.
Omeemol.: 1)a,n,e; 2)0,1,¢; 3)a,0,r;
4)r, o, K; 5)0,r, 3.

7. Hutpodtan C:HsNO; u riauumn HNCH>COOH - 37o0.......
a) CTPYKTYpPHBIE H30MEPBI
0) reoMeTpHUYECKUE U30MEPHI
B) ONTUYECKUE H30MEPHI
I') MEXKJIACCOBBIC TOMOJIOTH.

8. YcranoBure coorBercTBHe Mexay ¢opmynaMum BemecTB M HMX

HA3BAHHUSIMH
Haszeanusa eewecme Dopmynvl euiecme
A. Ctupoi; 1. C¢HsCH;5NO,
Bb. Tonyon 2. C¢Hs;COOH
B. ben3zoitnas kuciora 3. C¢H5CH;
I'. HutpoTtoiyon 4. CcHsCH = CH;

9. Cpenn NMEPECUYNCIICHHBIX BE€IICCTB BblﬁepI/ITe T€, KOTOPbLIC ABJAIOTCH

H30MepaMM MacJIsiHO (0yTaHOBOM) KHCJIOTHI:
a) 2-METUINPOIIaHab
0) Mmetundopmuar
B) ATUJIALIETAT
r) 3-TUIPOKCUOYTaHATIb.
10.Bvi6epume npasunvroe onpeoenenue. KapooHoBasi KHCJI0TA — 3TO....

a) OpPraHUYecKoe BEUIECTBO, KOTOPOE MpHU AMCCOLUMALMA B BOJHOM pacTBOpE

obpa3syet nonbl H;

0) BEIIECTBO, MOJIEKYJIa KOTOPOTO COJIEPKUT OAHY U HecKoabko rpynn COOH;

B) IMPOM3BOJAHOE YIJIEBOJOPOJA, B KOTOPOM aTOM yIJIepoJla HAaXOAMUTCS B

MaKCUMaJIbHOW CTETIEHU OKUCIICHUS;

I') KOHEYHBII NPOAYKT OKUCIIEHUS IEPBUYHBIX CIIUPTOB U AJIbJIETH/IOB.
11.BemecTBo ¢ mosiexyasipuou popmyJioin CsHs oTHOCHTCH K Kiaccy:

a) AJIKEHOB 0) ankaHOB B) IUCHOB ') AJIKUHOB
12.BepHbl 1M cieayrome Cy:KIeHus: 00 yriieBogopoaax?

1). [Iporan u OyTaH SABJISIFOTCS TOMOJIOTAMHU.

2). O6mias ¢popmyna romosioruueckoro psiaa ankanoB — CpHa,.

a) BEpHO TOJIBKO CyxJeHue 1

0) BEpHO TOJBKO CYXKJeHHUE 2

B) BEpHBI 00a CyX IACHUS

) 00a Cy>X/IeHUSI HEBEPHBI
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13./IBoiiHAas1 CBA3b MEKIY ATOMAMM YIJIEPOIa M KUCJI0PO0/a MPUCYTCTBYET B

MoOJIeKYyJIe:
a) IUATUIIOBOTO 3upa
0) STUJICHTIUKOJIS

B) OyTHianeraTa

r) Oyranona-2

14.byranuen-1,3 siBJisieTCA CTPYKTYPHBIM H30MEpPOM:

a) OyraHa

a) OEH30J1 ¥ CTUPOJI

0) TOJYOJ U ATUIOCH30
B) OeH30J1 U (peHo

T') TOJIYOJI U METUIIOCH30JT

0) nukI00yTaHa
15.'omoJioramMu ABJIAIOTCH:

B) OyTuHa-1 5) 6yrena-2

16.Yucio n-cBsizel B MOJIeKYJIe IPOIIMHA PABHO:

€ro

a) l 0)2 B) 3 r) 4

17.B moaexkyae OyraHa KaxAablid aTOM YIJIEPOAAa HAXOAUTCH B COCTOSTHMU
rudopuau3anum:
a) sp 0) sp’ B) sp’d? r) sp?

18.YcraHoBuTE COOTBETCTBHE MEXIAYy HA3BAaHUEM COCIUHEHUA W

MNPHUHAIJIC)KHOCTBIO K OIIPCACIICHHOMY KJIACCY OPraHNMYCCKUX BCHICCTB!:

Ha3zBanue coequHeHus

Kiacc oprannyeckux BeniecTn

1) aneToH

A) raJloreHOIpOU3BOJIHBIC YTJIEBOJOPOI0B

2) aHWJINH

b) amuHbI

3) stundopmuat

B) kapOOHMIIbHBIE COETMHEHHSI

4) nuxJopMeTaH

I') ciupThl

/1) ciioxHbIe 3DUpPBI

E) nipocteie adupsl

19.YcTraHOBHTE COOTBETCTBUE MEXKIY BEIIECTBOM M €r0 MPUHAMJIEKHOCTBIO K
ONPEAEIECHHOMY KJIACCY OPTraHUYECKHUX COCIMHEHUN:

Ha3zBanue coeanmHeHus

Kiaacc oprannyeckux BeliecTn

1) nenranon-2

A) raJioreHoInpoOn3BOJHbBIC YIIIEBOJOPOIOB

2) nexaH

b) amunbI

3) METUJIPTaHOAT

B) yriaeBoaopobl (aJIKaHbl)

4) TpuxjopMeTaH

I') ciupThl

5) 6ytun-2

J) crnoxHbIe 3DUPHI

E) npocteie adupsl

7K) yrineBonopo/ibl (aJIKUHbI)

20.PyHKIMOHAJBHYIO I'PYIIY AJbJAETHA0B COAEPKUT MOJIEKYJIA:

a) MypaBbUHOMN KHCJIOTHI
0) mponaHoHa
B) AMATHIIOBOTO ddupa
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r) npomnaxoja-1

21.B nepeyHe BeuiecTsB, GOpMYJIbl KOTOPBIX

A) CH;CONH, B) CeHsNH, B) (CH),NH
I) CsHsNO, 1) NH; E) CH;NH,,
K aMHAHaM OTHOCHATCH:

1)ABB  2)BBE  3)BIJl  4)BB]

22.Cpeau nepeuyncJieHHbIX BEelIECTB

A) sTunanerar

I') penomnsaT HaTpus
K CJIO’KHBIM 3()MPaM OTHOCHATCH:
1) ABI' 2) AB/] 3) bBE

b) rmunepat meau(II)
) sTunmponuoHaT

B) metundopmuar
E) meTananp

4) BT’

23.YcTraHOBUTE COOTBETCTBME MEXKYy HA3BAaHUEM BEIIECTBA M KIIACCOM
(Tpymmoi) OpraHMYEeCKUX COCTUHEHUH, K KOTOPOMY(-Oi) OHO MPHUHAIICKUT: K

Kaxcooul no3uyuu,
nO3UYUI0, 0003HAYEHHYIO YUPDPOL.

0003Ha4eHHOU OYKBOl,

noobepume COOMBEMCMBYIOULYIO

HaszBanue coeuHeHUS

Kiaacc (rpynna) opranndeckKmux

BelIECTB
A) METaHAJIb 1) apensl
b) rnunepun 2) aapJIeTuabl
B) rmmnme (aMUHOYKCYCHAsi KUCTIOTa) | 3) cnupThl
I') nponue 4) anKeHsl
5) aMMHOKHUCIIOTBI
6) aTKUHBI

24.Y cTaHOBUTE COOTBETCTBHE MEX1y Ha3BAHUEM BEIIECTBA U 00111eH GpopMyoit
KJIaCCa/TPYIIIbI OPTaHUYECKUX COCIMHEHUN, K KOTOPOMY(-0i) OHO MPUHAIICKHUT: K

Kaxicoot no3uyui,
no3uyuUIo, 0003HAUEHHYI0 YUDPOLL.

0003Ha4eHHOol  OYKBOI,

noobepume COOMBEMCMBYIOUYIO

Ha3zBauue BeniecTrea

Oomrasa popmy.ia

A) 1,2-mumeTnnOeH301 1) C.Houio
b) 6yraauen-1,3 2) CoHon s
B) 2,2-numMeTunnenTan 3) C.Hon o
I') nponanab 4) C,Hop

5) C,H,,OH

6) CyHonr COH

25.YcTaHOBHUTE COOTBETCTBUE MEXK/Ty Ha3BaHHWEM BEIECTBA U 00111eH (hopMyioit
KJIACCa/TPYIIBI  OPTaHUYECKUX COCJUHEHUH, K KOTOpPOMY(-Oi) ATO BEIIECTBO

OPUHAICKUT: K  KAAHCOOU

nosuyuu,

0003HaAYeHHOU  OVKEOl,

COOmMBemcmayIouy0 NO3UYUIo, 00603HAYEHHYI0 YUPPOU.

noobepume
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Ha3zBauue Beniecrea

Oomiasa popmy.ia

A) nponuH 1) C,Hy;, 4
B) nponen 2) CuHon 6
B) npomnaauen 3) CuHon o
I') nponananon 4) C,Ha,

5) CaHn OH

6) CyHan:1 COH

26.Ha3BaTtb ajIKeH:
(FHa

C]—Ig—tle—CzﬂH—CHg
CH,—-CH;

a) 3-MeTU-4-3TUJITICHTCH-2;
0) 3-MeTWI-2-3TUINEHTEH-3;
B) 3,4-TUMETUITEKCEH-2;

r) 2-3THJI-3-METUIITIEHTEH-2.

27.YcTaHOBUTE COOTBETCTBUE MEXK]1y HA3BAHUEM BEIlIECTBA U KJIACCOM/TPYIIION
OpPraHUYECKUX COEIMHEHUN, K KOTOpOMY(-0i) OHO MPUHAMICKUT: K KAHCOOU
nosuyuy, 0003HAYEHHOU OYK8OU, noodbepume COOMBEMCMBYIOWYI0 NO3UYUIO,

0003Ha4eHHYI0 YUppoli.

Ha3Banue coeiMHeHUs Kuacc (rpynmna) opranu4eckux
BelIEeCTB
A) ctupoi 1) dbenouib
b) ananun 2) anperuasl

(2-amuHOMIpPOIIAHOBAsT KMCJIOTA)

B) Tosyon 3) ankaJaueHbl
I') 2-amuHoOyTaH 4) apeHbl
5) aMHUHOKHCIOTHI
6) aMUHBI
28.CKOJIBKO MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX CIUPTOB NMPUBEICHO HIDKE:
CH3;CH;OH CoHsCH(CH3)CH,OH (CH3);CCH,OH
(CH3);COH CH3CH(OH)CHs CH;0H

a) IEPBUYHBIX - 3, BTOPHUYHBIX -
0) MEepBUYHBIX - 2, BTOPUYHBIX -
B) IIEPBUYHBIX - 4, BTOPUYHBIX -
I') IEPBUYHBIX - 3, BTOPUYHBIX -

1, petnunbIx — 1
2, TPETUYHBIX — 2
1, TpetnunbIx — 1
2, TpETUYHbIX — 1

29. Kakue wu3 NPpEeaACTABJICHHBIX CTPYKTYP OTHOCATCHA K aJdbJAeruiaM H

KeTOHAM:
Omeem 1:
a - AJIBJIETUT, B — KETOH
Omeem 2:
a - AIBJIETUIT, € — KETOH
Omeem 3:
T - AJIBJAETHU; 1 — KETOH
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1.

Omeem 4:

B - aJIbJICTUJ; T — KETOH

30.Kakue apeHbl H30MEpPHBI APYI APYIY:

a) opmo-KCUJION
0) STHIIOEH30IT
B) METHUJIOCH30IT

r) 1-MeTri-3-3Tun0eH301

1) Mema-KCUIOJ
€) U30IPONHIOCH30T

31.YcraHoBuTE COOTBETCTBUE MEX/1y HA3BAHUEM BEIIECTBA U KJIACCOM/TPYIIION
OpPraHUYECKUX COCIMHEHUU, K KOTOpOMY(-0l) OHO MPUHAMICKUT: K KAHCOOU

nosuyuy, 00O03HAYEHHOU OYK8OU, noodbepume COOMBEMCMBYIOWYI0 NO3UYUIO,
0003Ha4UeHHYI0 YUPPOI.
Ha3Banue Bemecrsa Kuaace (rpynna) opranu4eckux Otser:
COCIMHEHUH

A) U300KTaH 1) apen A)

b) anerniien 2) aJIKEHBI b)

B) Genson 3) ankajueH B)

I') nponvsien 4) 1UKI0AJIKaH I')

) nentaguen — 1,3 5) ankuH )

6) KETOHBI

32.Kakue 13 NIPUBEJACHHBIX HA PUCYHKE CTPYKTYP COOTBETCTBYIOT O€H30.1Y:
Omeem 1: a, 0
Omeem 2: 1
Omeem 3: a, B
Omeem 4: a, T

Tect Ne 13
Tema: Xumuueckue ce0ucmea op2anudecKux cOeOUHeHul

Bbi0paTh npaBUIbHOE YTBEpPKIACHUE. HacblwenHvle y21e6000po0bl CHYNAON 8
Peakyuid....

a) MPUCOCTMHCHMUS, 3aMEICHUS, B3AUMOICHCTBUS CO MIEI0YaMU;

0) MpUCOENUHEHHUSI, TEPMUIECKOTO PA3I0KEHHUS, B3AUMOJICUCTBUS C KUCIOTAMH;

B) OKHCJICHUS TIEPMAHTAHATOM KaJIvsl, TEPMUYECKOTO PA3JIOKEHUS;

r) 3amelenus ¢ raoreHamu (Br,, Fa, Cl,), TepMuyeckoro pa3ioxxeHus, TOPEHUs.
Boi0paTh npaBWibHOE YTBep:KAeHHe. B omauuue om b6ensona, cmupoi.........

a) pacTBOPSIETCS B BOJIC

0) pearupyeT ¢ XJIOpOM MPU OCBEIICHUU

B) pearupyer ¢ BOJIOPOJIOM
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I') pearupyet ¢ OpoMHOM BOJIOM;
1) pearupyer C rajJoreHaMmH Mpu OCBEUICHUH U CO HIEII0UYaMHU.
Cocmaeumbo ypagnenue XumMuyeckou peakyuu.
B oaHoi mocyne coaepkurcs 0eH30J1, a B APYyroi — 1-rekced. Ykamxure, Kak
PacnoO3HATH KAaXkK/A0€ U3 BelleCTB:
a) 1-rexceH pacTBopsieTcs B BOJE, a OEH30J — HET;
0) 1-rekceH o0OecrBeunBaeT OPOMHYIO BOy, a OEH30J1 — HET;
B) NpHU B3aUMOJECHCTBUM C KOHIICHTPUPOBAHHOW a30THOM KHCIOTOW 1-rexceH
oOpasyer ocaJiok, a 0EH30J1 — HET;
r) l-rekceH He pearupyeT ¢ BoJI0M, a OEH30J1 pearupyer.
Bopi0paTh npaBuJbHOE YTBepKIAeHHE. beH307, 8 omauyue om 2eKcaud... .....
a) TOPUT;
0) BCTyMaeT B PEAKIMIO 3aMEIICHUS C XJIOPOM IIPU OCBELCHUH;
B) pearupyer ¢ OpoMOM B PUCYTCTBUM KaTanu3atopa FeBrs;
r) o0eciBeYnBaeT BOAHBIN PACTBOP MEpMaHraHaTa Kajus;
1) pearupyer ¢ HaChIIIEHHBIMH YTIIEBOAOPOIaMH.
YkaxkuTe NPOAYKTHI peaKIUl FOPEeHNs yIiieBoA0pOi0B:
a) BOJIa U yrapHblii ra3
0) YrIeKHCIIbIi Ta3 U yrapHbIi ra3
B) YIJIEKUCIIBIN a3 U BOJa
I') BOJIa U METaH.
Ykaxkure peakumio, KOTOPYI0 HY’KHO IIPOBECTH, YTOOBI ONpPeleJUTh alleTHICH
cpeau mpomnaHa, OyraHna, OyreHa:
a) TUIPUPOBAHUE;
0) B3auMO/ICHCTBUE C aMMUAYHBIM PACTBOPOM OKCHJa cepedpa;
B) OKHCJICHUE BOJHBIM PACTBOPOM TNIEpPMaHTaHATa KaJlus,
r) oOeclBeYMBaHue OPOMHOM BOBI.
3amaHa cjeaymoniasi cxeMma npeBpainieHuii BelecTn:
X| —0OpOnaHoH — Y — MpONEH
Onpenenurte, Kakue U3 YKa3aHHBIX BEIIECTB SABJISIOTCS BelecTBaMu X U Y.
a) 2-OpommponaH
0) 1,2-nubpomnponax
B) U30MPONAHOJI
r) 2,2-muOpoMIIpoIiaH
J1) IPOTIUH
8. IIpoaykrom okuciieHus 3TaHoaa okcuaom meau (II) siBasiercst
a) aTaHauoMA-1,2
0) sTaHAITb
B) IUATUIIOBBIN dUp
') TAHOBAsI KUCJIOTA
9. MU aTaHoJ, M IIINIEPUH B3aUMO/IEIHCTBYIOT C:
a) paCTBOPOM THJIPOKCHJIA HATPUS
0) ruapoxcuaom meau (11)
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B) HaTpUeM ') MeJIbIO
10. C nponanosom-1 B3aumMoeiicTByeT Kax/a0e U3 TPeX BellecTB:
a) Ag, C2H6, H20
0) CuO, CH;OH, HCI
B) NaOH, CH;COOH, MgO
F) Hz, H3P04, KBr
11. Ilpu B3aumogeicTBUHM 2-MeTWJIOYTeHAa-2 ¢ OpPOMOBOIOPOAOM
NPEeUMYIIEeCTBEHHO 00pa3yercs:
a) 2-6pom-2-MeTHIIOyTaH
0) 1-6pom-2-mMeTnnIOyTaH
B) 2,3-1u0pom-2-MeTHIIOyTaH
r) 2-6poM-3-MeTUI0yTaH
12. Ilpu B3aumopeiictBuum OyTuHa-1 u wu30bITKA OpomMoBOAOpPOA
oOpasyercs:
a) 1,1,2,2-rerpabpomOyTan
0) 1,2-qubpomOyTan
B) 1,1-11OpomOyTan
r) 2,2-n1uOpoMOyTaH
13. AMUHOKHUCIIOTHI He PearupylT HH C OJJHUM U3 JBYX BEIIECCTB:
a) NaOH u CH;OH
0) NaCl u CHg4
B) CH;NH, u Na
F) NH3 J5! HQO
14. Caoxubiii 3¢pup, NpU MEJOYHOM THAPOJIH3Ee KOTOPOro odpasyercs
COJIb MACJISIHOM KHMCJIOThI, HA3bIBACTCH:
a) metwianerar  0) Oyrtuindopmuar B) OTWIIOYTUpPAT  T) ATWIICTEApat
15. U3 nepevyucieHHbIX HHUKe COCJUHEHMA C¢ OpPOMOBOIOPOAOM
B3aUMOIelicTBYIOT: (3anuIIUTe COOTBETCTBYIOIIME OYKBbI B  aji(aBUTHOM
opsiAKe. )
a) oTaH 0) aTuiIeH B) OC€H301 r) ¢heHon 1) TJIMITUH
€) MypaBbUHAsI KUCJIOTA ) B-aMUHONPONUOHOBAs KHCIIOTA
16. KoHe4HBIM NPOAYKTOM «X3» B LEMOYKeE NMpeBpalleHui:
CH;CH,CH,CH,OH -HafQu 1, %, _HBr . %, N, x,
SIBJISICTCH:
a) 1-6pomOyTan
0) 1-amuHoOyTaH
B) 2-aMUHOOYyTaH
r) OpoMuT OyTUIIAMMOHUS
17. B pe3yJbTare OKMCJICHHUS MPOAYKTA TMAPATANMH ALETUIICHA
MOJIy4YaeTcs:
a) MypaBbUHAs KUCJIOTA
0) MacrsiHas KMCJIOTa
B) IPOIKMOHOBAsI KUCIIOTA
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I') 9TaHaIb (YKCYCHasl KHCJIOTa)
18. BemecrtBo, dopmyaa KOTOPOTro NH,CH,CH(CH3)COOH,
B3aUMOJCHCTBYET C:
a) XJOPOBOAOPOIOM
0) hbenomom
B) THUIPOKCUIIOM Oapust
I') aMUHOYKCYCHOM KHUCIOTON
1) LHUKJIOTE€KCAaHOM
19. Ilpu ruaposmuse MeTHJI0BOro Jupa MNPONAHOBOM KHCJIOTHI
oOpa3yrorcs:
a) CH3OH u CH3 — CH2 — COOH
6) CH3 — CHQ— OH u CH3 — CH2 — COOH
B) CH;OH wu CH;-CH,;-CH;-COOH
r) CH;—CH,-CH,OH wu CH;-CH,—-COOH
20. B cxeme npeppamienniit HC=CH — X — CH3COOH BemectBoM «X»
SIBJISICTCSL:

a) CH;CHO 0) CH;—CO—CH; B) CH;—CH,OH r) CH;—CH;
21. T'iauuepuH pearupyer c:

a) HUTPATOM KaJus 0)  HarpueMm B)  a30THOW KHUCIIOTOM

r) OpomMHOI1 BOAOM 1)  STUJICHOM e)  ruapokcugom meau(ll)

22. 3apana cxema npeBpalleHUil BellecTB:
CH4 — X — CH3CHO —-Y — CH3COOCH3

Omnpenenure, Kakue U3 yKa3aHHBIX BEUIECTB ABJIAIOTCS BellecTBaMu X U Y.
a) 9TUH
0) aTaHOI
B) ATAHOBAs KUCJIOTA
I') XJIOpMETaH
1) METaHOJ
23. VYcraHOBUTE COOTBETCTBHE MEKIY PpEArHPYIOIIMMHU BENIECTBAMHU W
OpPraHUYECKUM BEIIECTBOM — MPOAYKTOM 3TOH pPEaKIUU: K KaHcOOU No3uyul,
0003Ha4ueHHOU OYKBOU, nodbepume coOOmeemcmayouyo no3uyuo, 0003HAYEHHYIO

yugpoti.

Pearupymoiiue BenecTna IIpoayKT peakinum
A) CH3;COONa —————NaOH, to 1) meran
b) (CH;COQO),Ca —to 2) srtaH
B) CH3;COONa ——HCI 3) oaTaHoOa

I') CH3;COONa —————H,0anexmponus 4) aueron
5) xnopstan

6) ykcycHas kucioTa

86



24. Ilpu peiicTBMM BOJAHOIO PACTBOPA IIEJ0YHM HA MOHOOPOMAJIKAHBI
MPeuMylIeCTBEHHO 00pa3yloTcs:
a) aJKaHbI 0) aJIKEeHBI B) CIIUPTHI T') aJbJeTH bl

25. VYcraHOBUTE COOTBETCTBHME MEXAY HMCXOIHBIM BELIECTBOM M IPOIYKTOM
peakuuu TEPMUYECKOIO PAa3JIOKEHHS OTOTO BEUIECTBA: K KaAMCOOU NO3Uyul,
06o3nauennou byKkeoi, noobepume coomeemcmeayouyo no3uyuIo, 0603HAYEHHYI0

yughpoui.

HcxoaHoe BenecTso [IpoayKT peakuuu
A) (CH;COQO),Ca —to 1) ameranpaerun
B) (CH;CH,COO),Ca —to 2) aueToH
B) (CH;COO),Ba —to 3) OyraHOH
I) fl.H;{H;mm 4) mneHTaHOH-3
CH,(H, 000~ —>to 5) nuKIONEHTaHOH

6) IMKIOreKCaHOH

26. U3 mnpenniokeHHOrO TNEpedHs BBIOEpUTE JiBa BEIIECTBA, C KOTOPBIMU
B3aMMOJICHCTBYET YKCYCHAasl KMCJI0Ta, HO HE B3AMMOAEMCTBYET STUIICHTIUKOJIb:
a) KapOOHAT KaJusl
0) ruapoxcun meau(1l)
B) okcu meau(1l)
J1) OKCHJT MarHust
€) XJIOPOBOIOPO/T
27.11pu 1elicCTBMHA KOHIEHTPUPOBAHHOIO CIIUPTOBOI0 PACTBOPA IEJIOYH HA
MOHOOPOMAJIKAHBI IPY HATPEBAHMHU NPENMYLIECTBEHHO 00Pa3yOTCH:
a) aJKaHbl 0) alKeHBI B) CIIUPTHI T') aJbJCTU bl

28.YcTaHOoBUTH COOTBETCTBHE MexKAY (POPMYJIOH BelecTBa U peareHTaMH,
€ KOTOPHIMHU OHHM MOT'YT B3aMMO/eliCTBOBATb.

®OPMYVYIJIA BEIIECTBA PEAT'EHTBI
1) Byranaan A) NaOH, Br,, FeCl;
2) deHo b)  Cu(OH),, NaCl, Ag, H,SO4 (koH11.)
3) Byranon - 1 B) 0O,, CH;0H, [Ag(NH3):]OH, H,

I H>SO4 (xoH11.), Na, HCI, O,
29.®eH0J1 B3aMMO/I€IiCTBYET C:

a) COJISTHOU KHCIJIOTOU
0) THIPOKCUIOM HATPUS
B) STUIICHOM

r) METaHOM.

30.Yka3athb rpyiniy, B KOTOPOii oA00p peareHTOB U MOCJe10BaATEeIbHOCTD
UX UCIOJIb30BAHMS JAI0T BO3MOKHOCTDH OCYLIECTBJISITh TAKHE NPeBpPallleHUs
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IIponanans — nponanon -1 — nponursmanoam.

a) Ag>O (B npucyrctBuu NHj3), CsH;OH
0) Cu(OH),, C,HsOH
B) H,, CH;COOH
r) H,O, CH;COOH

31.Kakoe BemecTBO M3 00pa3ylIIMXCd B NPHUBEJIEHHOH cXeMme
npespamenni (X, Y wim Z) ucnosb3yercs Kak cpeAcTBO 60pb0bI ¢ BpeAHbIMHA
HacekoMbIMH? Ha3oBuTe 3TO coeMHEHMUE.

0 _ Caer, 600°C __ 3CL, h
CaC, 225 x sy 2

Omeem 1: X — yKCyCHasl KUCJIOTA
Omeem 2: Y — 6€H301
Omeem 3: 1 — reKcaxJopLUUKIOTeKCaH
Omeem 4: Z. — rexcaxaopOeH30
32.byTaHo/-2 U XJIOPHUJ KAJusi 00pa3yl0TCH NPU B3aUMOJAEHCTBUH:
a) 1-xmopOyTtana u BogHoro pacrsopa KOH
0) 2-xsiopOyTana u cnuptoBoro pactsopa KOH
B) l-xnopOyrana u cnuptoBoro pactsopa KOH
r) 2-xsopOyTtana u BogHoro pacrsopa KOH
33.Ykaxure, KaKue peareHTbl HEOOXOAUMbI [UISl OCYUIEeCTBJICHUSA
CJIeAYIOIIMX MPeBPALLCHHIH:

F

Omeem 1: 1 — HySO4 (konil.); 2 — CH3Cl, AICls; 3 — KOH, cniupr.
Omeem 2: 1 —Pt, t[]; 2 — CH3Cl, AlCl;; 3 — KMnO,4 (H")

Omeem 3: 1 —Pt, t[]; 2 — CH=CH,, AICl3; 3 — KMnO4 (H")
Omeem 4: 1 — H,, Pt; 2 — CH;Cl, H,SO4; 3 — KMnO4 (HY)

33.YcraHoBUTE COOTBETCTBUE MEX/ly HA3BAHHEM BEIIECTBA U KJIACCOM/TPYIION
OpraHUYECKUX COEIMHEHUN, K KOTOpOMY(-0H) OHO MNPUHAMIECKUT: K KAHCOOU
nosuyuu, 0003HA4YeHHOU OYK80U, noddepume COOMBEMCMEYIOWYIO NOZUYUIO,
0003HaYeHHYI0 YUPPOI.

Ha3Banmue BemecTBa Kuace (rpynmna) opranu4eckux OrtBer:
COCIMHEHUH
A) U300KTaH 1) apen A)
b) anerunien 2) aJIKEHBI b)
B) 6enzon 3) ankaaueH B)
I') nponwiien 4) nuKII0aJIKaH I')
J) nentaguen — 1,3 5) ankuH )
6) KCTOHBI

34.AueTniieH B IPOMBIIIJICHHOCTH MOJIYy4al0T:
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a) IEPETOHKOM ChIpoit HeDTH

0) TEpPMUYECKUM KPEKHMHIOM METaHa

B) BBIJICJICHUEM U3 IIPUPOJIHOTO rasza

I) JETUAPUPOBAHUEM ITaHA
35.X/10ponpeHoBbIN Kay4yyK MMOJIy4al0T U3:

a) CHCl = CHCI

6) CH,= CCl - CH = CH,

B) CH,=CH - CH = CHCI

r) CH=CCl
36.CuHTeTHYECKHUI KAyYyK MOJYy4aloT u3 Oyraguena-1,3 peakuueii:
a) M30MepHr3aIuu 0) ruapOTreHU3alNN

B) MOJUMEPU3ALNU
I') IOJIMKOH/ICHCALlUU
37.11pu mwesouHoM ruapoause 1,2-qguxsaopnponana odopasyercs:

a) mpornaHo-1 0) mpormnaHab B) MPOMAHOI-2  T) OpOMaHaAno-1,

38.BoaHblil pacTBOP NMEPMAHIAaHATA KAJHUS M3MEHSET CBOK OKPACKY MOJ
AefcTBUEM:

a) OeH3zona 0) rekcaHa B) (heHoJIa ') FeKceHa
39.MoHoMepOM [1Jisl MOJTYYeHHUS MOJIUITHIICHA SIBJISIETCS:

a) CHz = CHz 6) CH3 — CH3

B) CH,=CH — CH3 r) CH=CH
40.9Tanajab o0pa3yercsi NpH B3aMMO/1eiiCTBUU BOABI C:

a) STUHOM 0) sTeHOM B) 3TAHOM T') 3TAaHANOJIOM

41.n1 TPOMBINLIEHHOTO TOJYyYeHHs] MeTaHoJa M3 CHHTe3-ra3a He
SIBJISIETCS XaPaAKTEePHBIM:
a) UPKYJISAIUS 0) TerooOmMeH
B) MCIOJIb30BAaHUE CEJICKTUBHBIX KaTaIM3aTOPOB
I') UCIIOJIb30BaHUE HU3KUX JIaBJICHUI
Tect Ne 14
Tema: Kauecmeennbvie peakuyuu HeopeaHuuecKux u OpeaHU4ecKux éeuiecme

Bapuant 1
1. Kak HauOosiee mpocTro MOKHO pa3jiMYMTh COCAUHCHUS HATPHUSA U

KaJausa?

a) CWJIbHO HarpeTb B aTMoc(epe KUCIOpoJa; cropas, COSAUHEHUsS HATpUs JaroT
ApKo-KpacHbIil okcual Na,O, a coequHenus Kanus — 3enenbiii okeug K.

0) pacTBOpPUTH B BOJIE, MOCKOJIbKY BCE COCTMHEHUS] HATPHUS M KaJIUsi B BOJAE JAIOT
SAPKO OKpaIllEHHbIE KPUCTAJUIOIMAPAThl COOTBETCTBEHHO KPAacHOIO M 3€JIEHOIO
L[BETA.

B) pacTBOpUTH B O€H30JIe; OEH30JbHBIE PACTBOPHI COCAMHEHUIN HATPHUS U Kalus
MMEIOT COOTBETCTBEHHO OMPIO30BBIN U OpaH>KEBBIN LIBETA.

I') BHECTU COEAMHEHUS B IJIaMsl; 3TU 3JIEMEHTHI UPE3BbIYAHO JIETKO HOHU3UPYIOTCS,
OKpallrBas miaMsi B (UOJIETOBBIN (KaJMii) UK >KeNThIN (HaTpuil) LBETA.
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2. Ha3zoBure anHanuTuyeckuil 3¢¢exrT npu JedcCTBUH PacTBOpa
M30bITKA IIEJI0YH HA COJIb AJTIOMUHUSA:
a) cepo-3enensbiii ocagok Al(OH);
0) duonerossiii pactBop K[AI(OH)4]
B) O6ecuBeTHBIN pacTBOp K[AI(OH)4]
r) 6emnbiii ocagok Ks[Cr(OH)s).
Cocmaevme ypasHenue peakyuti 8 MOJIEKYIAPHOM U UOHHOM 8UOe.
3. Ykaxurte cnenu(puUecKHil peakTHB 15 OTKPbITHA KaTuona Fe’':
a) (NH4)-S 0) KOH B) NH4OH r) NH4NCS.
Cocmaevme ypasHenue peakyuti 8 MOJIEKYIAPHOM U UOHHOM 8UOe.
4. Ykaxkure aHaauTu4ecKuid 3pPekT u coeanHeHue, odOpasymonieecs
npu AercTBuM rekcauuavopeppara(ll) kanus Ha coan xkeuaesa (I1I):
a) TEMHO-CUHUI 0Ca/IOK, OepJIMHCKAs J1a3yphb;
0) TEMHO-CUHUI pacTBOp, OEpPIMHCKAs J1a3yphb;
B) KpacHbIi pacTBOp, pojaanus xkenesa (11I);
I') TEMHO-CUHUI 0CaJI0K, TYpyHOYJIEBa CHHb.
Cocmaeumbo ypagneHus peakyuti 8 MONEKYIAPHOM U UOHHOM 8UOe.

5. B oaHoii mnpoOupke HAXOAMTCA BOJAHBII PACTBOP XJOpHAA
OepuJuiusi, B APyroi npodupke — o6pomuaa o6opa. C noMomb0 KaKoro 0JJHOro
PeaKkTHBAa MOKHO PA3JIMYUTh 3TH PACTBOPBDI.

a) H,SO4 6) AgNO3 B) CO, F) KOH.

6. Kakum peakTHBOM MOKHO OTJIMYHMTH OJIEHHOBYK) KHCJIOTY OT

MACJSIHOM KUCJIOThI:

a) KMnO4 + H>SO4

0) Br, (Bona)

8) [Ag(NH;),]JOH

r) Cu(OH),?

Cocmagumb ypasHeHue peakyuu.

7. Kaxk MOKHO OTJIMYUTH OKTAaH OT YKCYCHOM KHCJIOTBI:
a) CKeub
0) IPUINTH BOJLY
B) IIPONYCTUTH XJIOP IPHU OCBELIEHUU
I') IOHIOXATh.

8. YcraHoBHUTE COOTBETCTBHE MEXKAY ABYMS BellleCTBAMU, B3ATHIMH B
BU/le BOJHBIX PAaCTBOPOB, M PEAKTHBOM, C MOMOIILI) KOTOPOr0 MOKHO
Pa3IMYMTh 3TH BellleCTBA: K KaXKI0H ITO3HUITNH, 0003HAYCHHOM OYKBOM, Io10epuTe
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYECHHYIO ITUGPOIA.

BemecTBa PeakTus
A) H,SO4(pa36.) 1 HNOs(pa36.) 1) penondranenn
b) AICI; u KCI 2) CuCl,
B) HCI u HI 3) MgO
I') ZnCI, u SrCI, 4) nmakmyc
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| [5) Cu |

9. YcTaHOBHTE COOTBETCTBHE MEXKIY peardpylwiidMi BellecTBAMH H
NPU3HAKOM TNPOTEKAOIIeid MeXIy HUMH PpPeakmuu: K KaKIOW TIO3HIIHH,
0003HauUEHHON OYKBOW, MOJO0CPUTE COOTBETCTBYIOIIYIO TO3HUIINI0, 0003HAYCHHYIO

1 poii.

Pearupyroumme Bemecrasa IIpu3Hak peakuumn

A) 6eIloK U 1IeOYHOM pacTBOp conu | 1) oOpa3oBaHuE IPKO-CUHETO pacTBOpa

Menu (2+)

b) 6en3anpaerun v THAPOKCH]T 2) 06e3 BUIUMBIX U3MEHEHUM

menu(Il) mpu HarpeBanuu

B) OytuH-1 1 aMmMuauHbIid pacTBOP 3) oOpazoBaHue O€IOro ocajka

OKcHIa cepedpa

[') STUAEHTTUKOIIb ¥ TUIPOKCHU 4) NOSIBJICHHE ¢buroneToBOro

meau(1l) OKpalIMBaHHUS
5) oOpa3oBaHuE KHUPIUYHO-KPACHOTO
ocajika

10.YcraHoBUTE COOTBETCTBME MEXKAY PpearipyoiiMMH BellecTBAMU M
NPU3HAKOM(-aMH) NMPOTEKAKIIEH MeKIYy HUMHU PeaKIHU: K KaXKJIOW MO3ULHUU
0003HaYEHHOI OYKBOM, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UILMI0, 0003HAUEHHYIO

uQpon.

BemecrBa IIpusnak(u) peakuuu
A) yKcycHas Kucjiota u Zn 1) pacTBOopeHHe KENTOro 0caaKa
b) xnopua ammonust u AgNOs (p-p) | 2) BeiaeneHre 0€CIIBETHOTO ra3a
B) nponanosas kucinora (p-p) u KOH | 3) pacTBOopeHne ocaaka © TOSBICHHE
(p-p) CUHEW OKpACKHU pacTBoOpa
I) 6yranmon-1.2 1 Cu(OH), 4)  BUOUMBIC ~ TPU3HAKK  PEAKIUU
OTCYTCTBYIOT
5) obpazoBaHue 0eJI0ro ocajaka

Ilepeuensv 6onpocos

1. B oxHoOM npoOupKe HAXOAUTCS PACTBOP XJIOPHIA MAarHUS, B IPYIOi
— xJjopuga amoMuHua. C NOMOIIBI0 KAKOr0 OJHOTO PEaKTHBA MOKHO
Pa3JIMYNTh PACTBOPHI 3THX COJIeii?

a) HQSO4 6) AgNO3 B) HQSO4 F) KOH.
Cocmasumy ypasneHue peakyuu.
2. IIpu no6aBIeHNM K PACTBOPY HEU3BECTHOI COJIM PACTBOPA IIET0UYH

oOpasyercsl 0caIoOK Oyporo uBera, npu 100aBJIeHUH K PACTBOPY ITOM Ke COJIU
pacTBopa XJiopujaa HaTpusi o0pa3yercss ocaaok Oenoro usera. Ompenenure
HEM3BECTHYIO COJIb.

a) AgNOs 0) BaCl, B) K4[Fe(CN)g] r) KMnOs,.
Cocmasumyo ypagHeHue peaxkyuu.
3. Ykakure 00LIyI0 KAUYECTBEHHYI0 PeaKIMI0 HA 0€JIKM U NMeNnTH/IbI:

a) KCAaHTOIPOTEUHOBASI PEAKIIUS
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0) OuypeToBas peakius
B) pPEaKIvs CepeOpsSHOTO 3epKaia
I) cylnb(rupuiabHas peakiuus.

4. I'1oko03y ¥ PPyKTO3y MOKHO OTJIUYHUTH N0 PEAKINH C:
a) KOH 0) NaHSO;3 B) Cu(OH), (6e3 narpeBaHnus)
r) Ag,O (npu HarpeBaHuM)
Cocmasumy ypasnenue peakyuu.
5. KavecTBeHHON peakumeili Ha oOHapy:KeHue CyJab(aT-HOHOB

SIBJISIETCS] PeaKIusi:
a) SO42' + 2H" — SO, T+ H,O
6) Ba** + SO4*> — BaSO04|
B) Ba* + SO;* — BaSO0;]
r) Ba?* + S* — BaS|
6. C noMoIbI0, KAKOro peakTHBAa MOKHO OTJIMYUTH MYPABLHHYIO KHCJIOTY
0T YKCYCHOIi:

a) KMnO4 + H,SO4 0) Br, (Boga)
B) [Ag(NH3),]OH r) Cu(OH),
7. BoiOpaTh npaBwibHOE yTBepakaAeHue. [lpu oxkucienuu smunbensona

B00HbIM PACMBOPOM NEPMAHSAHAMA KAUSL 00PA3YemcA... ... ...
a) TOJIbKO O€H30iHas KUCII0Ta
0) OeH30iHas KUCJI0Ta, YIJICKUCIIBIN Ta3 U BOJia
B) CTUPOI I') JIMILIb YTJIEKUCIbII ra3 u Boja.

8. CBexkeocaxxknennnlii ruapokcua menu (I1) siBjsieTcs: peakTUBOM Ha:
a) KapOOHOBBIE KUCIOTHI
0) O/THOATOMHBIE CITUPTHI
B) aJIbJICTUIbI
I') CJIOKHBIE dPUPBI

9. YcraHoBHTE COOTBETCTBHE MEXKAY PearupyouMMH BelleCTBAMH H
NPU3HAKOM MPOTEKAKINEd MeXIy HMMH PeaKUUM: K KaXJI0W IMO3ULNH,
0003HaYEHHOI OYKBOM, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIMI0, 0003HAUEHHYIO
uu@ppoil. 3anummTe B TaONMIYy BbIOpaHHbIE LHUQPHI TMOJ COOTBETCTBYIOUIUMU
OyKBaMHU.

BemecrBa IIpusnak peakuuu
A) K,COs m HCI 1) BbIMas KeNThI 0OCATOK
b) K,COs u BaCl, 2) BBITIAJI OBl 0CaIoK
B) HI u AgNO; 3) BbInan Oypblil OcaioK
I') Ag u HNO; (xoHi1.) 4) Boiaenuiica OeClBETHBIN Ta3
OrBer:4215 5) BeIIENIUTICS OYPBIiA Ta3
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10.YcraHoBuTE COOTBETCTBHE MEKAY IBYMS B€IIECTBaAMU, B3ATBIMHA B BU/IC
BOJIHBIX PacTBOPOB, N PCAKTUBOM, C IIOMOIIIBI0 KOTOPOI'0 MOKHO Pa3/iMIUTH

3TH BelecTBA: K KaXJAOW TMO3WIHNH, O003HAYeHHOW OyKBOW, Mmoa0epute
COOTBETCTBYIOIIYIO NO3ULIMI0, 0003HAYEHHYIO IU(PPOIA.
BemectrBa PeakTus

A) CaCl, u Cal, 1) HC1

B) CUC12 n CU(NO3)2 2) Alz(SO4)2

B) NaCl u HCI 3) AgNO;

I") LiNOs u Ca(NOs), 4) AlCl;

OrtBer: 3352 5) Zn

11.YcTaHoBUTE COOTBETCTBHE MEXKJYy pEarupyrolMMHU BEIIECTBAMU U

IIPU3HAKOM npOTeKanmeﬁ MCXKIY HHMH PpPCaKIHM:

K Kascoou nosuyuu,

0003HavueHHol OVKBOIU, noobepume coOOmMeemcmayouy0 no3UYU, 0003HAYEHHYIO

yugpoii.

Pearupyromme Beniecraa

IIpusHak peakumu

A) denon u FeCl; (p-p)

1) nosiBneHue GrOJIETOBOTO OKPAIIUBAHUS

b) 6yten-1 B Br; (BojH.)

2) obecrBeyeHrne KpacHO-0yporo pacTBopa

B) CH;COOH u NaHCO;

3) oOpa3zoBaHme OEI0ro Ocaaka

4) BoieneHre O€CIIBETHOTO ra3a

12.®ocpar-nonnl (PO,> ) M3 CTOUYHBIX BOJ MOKHO YAAJIUTH C IOMOIILIO:
B) HNO;

a) KOH 6) NaCl

r) Ca(OH),

13.PeakTuBoM Ha noH meau (II) siBasiercs:

a) XJOPUI-UOH

0) cynbdar-uoH
B) THJIPOKCU/I-MOH
r) OpOMHUJI-UOH

14.YcTaHOBUTE COOTBETCTBUE MEXK/Yy BEIIECTBAMHU M PEAreHTOM, C MOMOIIBIO
KOTOPOTr'0 MOKHO Pa3JIMYMUTh 3T BEUIECTBA!

Bewecrsa Pearent
A) C6H6 u C6H5OH 1) FCC13 (p-p)
B) C,HsOH u CH;COOH 3) makmyc
[) C¢éHsOH nu CH;0H 4) [Ag(NH3),]OH
5) Cu(OH);,
15.YcraHoBUTE COOTBETCTBHE MEXKJY pPEarupyrolIMMU BEIIECTBAMH U

MPU3HAKOM MPOTEKAIOUIEH MEXKy HUMH PEaKIUU:

HcexoaHble BelnecTBa

IIpu3Hak peaknuu

A) rmuuepun 1 Cu(OH),

1) mosiBnenue (hUoNIETOBOM OKPACKU

b) denon u FeCl;

2) obeclBeYMBaHUE pACcTBOpa

B) 6emok () 1 NaOH + CuSQOg4

3) BeIICIICHHE Ta3a
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I") denon u Bry (pp) 4) obpa3zoBaHue OCIOro ocajKa

5) nosiBJICHUE IPKO-CUHEH OKPaCKH
16. AHMJIMH OT 0€H30J1a MO3KHO OTJIMYHUTH C IOMOIIbIO

a) pacTBOpa €IKOro HaTpa

0) cBexeocaxaeHHoro ruapokcuaa meau (II)

B) OPOMHOM BOJIBI

I') aMMHaKa
17.YcTaHoBUTE COOTBETCTBHE MEXIY BEIIECTBAMU M PEAareéHTOM, C IOMOIIbIO

KOTOPOTO MOKHO Pa3JIMYMTh 3TH BEIIECTBA

BemecrBa Pearent
A) ctupon u dheHoI 1) a30THAs KMUCI0Ta IPU HarpeBaHUH
b) MeTanoJ U rauIepuH 2) aMMHa4YHBIN PacTBOP OKCHA cepedpa
B) pacTBOp O€nKa U METaHOJI 3) ruapokcun meau (I1) 6e3 HarpeBanus
I') penon u kymon 4) OpoMHasi BoJia
5) pactBop xnopuaa xkenesa (111)

18.YcranoBuTe COOTBETCTBHE MEXKIYy PEarupyrOlMMH BEIIECTBAMH U
IIPU3HAKOM MPOTEKAIOIIEH MEKIY HUMH PEAKIIIU:

Hcxoanble Beuecrsa IIpusHak peakumu
A) TJIMIIEPUH U Cu(OH)2 1) IHOSBJICHUEC (I)HOHGTOBOi/'I OKpacKu
b) denon u FeCls 2)  o0eciBeuyMBaHHE  KpacHO-Oyporo
pacTtBopa
B) riroko3a u [Ag(NH3)2]OHarpes) | 3) BbLACIICHHUE Ta3a
I') onennoBast kuciora u Bry pp) 4) ocaZloK cepo-KOPUYHEBBIN (3epKaJIO)
5) nosiBIeHUE SIPKO-CUHEN OKPACKH

19.BpiOpaTh mnpaBHIIbHOE YTBep:KIeHUe. Bvlioawsi 00pazyvbl Gewecms:
caxaposvl, Kpaxmana, 210Ko3vl u gpykmossl. Kpaxman mooxcno onpederums ¢
HOMOWbIO pacmeopa.:
a) cynbdata meau (1) B menouno cpene mpu HarpeBaHUU
0) Hioma Oe3 HarpeBaHus
B) ll0/1a IpU HArpEeBaHUU
I') JAKMYCOM.
20.BiOpaTs mnpaBMIIbHOE YTBepaaeHMe. [[eemuas peaxyus Oenka c
KOHYEeHMPUPOBAHHOU A30MHOU KUCIOMOU C8UOemeNbCmayem, 0 mom, Ymo....
a) B CTPYKType OeiKka ecTh O€H30JIbHbIE KOJIbIIA
0) Oenok — moynenTu I (peakiys Ha MENTUIHYIO CBSI3b)
B) B CTPYKTYpe OeJKa €CTh BOJJOPOJIHbIE CBSI3U
r) OEJIOK COJIEPIKUT CePOCOAEPKAIINE AMUHOKHUCIIOTHI.
21.BpiOpaTh npaBWIbHOE YTBep:KAeHUe. [[gemHas peakyusi weioyHO20
pacmeopa benka ¢ pacmeopom cyivpama meou 0okazvieaem ....
a) B CTPYKType OeiKka ecTh OEH30JIbHBIC KOJIbIIA
0) B cocTaBe OeKa CoJiep KaTcsi Cepocoiep Kaliue aMUHOKHCIIOTHI
B) B CTPYKTYpe OeJKa €CTh BOJOPOJIHbIE CBSI3U
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I') HUIMYUE MENTUIHON CBSI3H.

Kputepumn oniennBaHus Tecra:

3a NpaBUJILHO BBINOJIHEHHOE TECTOBOE 3aJaHME BhICTaBiAeTcs — | Oami. 3a
3ajaHue (3a7avy) MPAKTUYECKOW 4YacTW BBICTaBIsAEeTCS — 2 Oauia. 3a 4aCTUYHO
MPaBUJIBHBIA OTBET HA TECTOBBIM Bompoc - 0,5 6amra. 3a 4aCTUYHO TPABUIHHBIN
OTBET Ha NMPAKTUKO-OPUEHTUPOBAHHBIN Bompoc (3anauy) — 0,5 — 1,5 Ganna.

3a HenpaBWIIHHO BBIIOJIHEHHOE JIEUCTBHE, 3a/]aHuE BhIcTaBisieTcss — () 6ayioB.

3a NpaBWIBHO COCTaBJIEHHOE YpaBHEHHE B MOJIEKYJISIPHOM U MOHHOM BHJIE
BbICTaBJsieTcs — 1 Oasul. 3a yacTU4HOE BhINOJHEHUE 3a1anus — 0,5 6amia (umerorcs
OIIMOKM B HAMKMCAHUM ypaBHEHUH). 3a OTCYTCTBHME OTBETA WM I'pyOble OLIMOKH,
KOTOPbIE MPUBEJIH K HEMPABHWIBHOMY O0TBETY — 0 Gasios.

st 10 BonpocoB: Jast 20 BonpocoB: Jast 15 BonpocoB:

«5» -9,5-106ammoB | «5» - 19,2 - 20 6ammoB «5» - 13,5 - 14 6amos;
«4» - 8,5 -9 6amnos «» - 17,8 — 16 6annos «4» - 13,4 — 12 6annos
«3» -7 - 8 bamioB «3» - 15,8 - 14 6annos «3»-11,9-10,5 6amnos
«2» - 7 6annos. «2» - menee 13,5 6amnoB | «2» - meHee 10,5 6ammos

KpuTtepun oieHKH NPaKTH4eCKOro 3aJaHus (3a1a4m):

3aaHue BBINIOJIHEHO BEPHO; JEMOHCTPUPYIOTCS IITyOOKHE
3HAHUS TEOPETHYECKOr0 MaTepuaja M yMEHUE uX

IIPUMEHSITE; MIOCJIEIOBATENBHOE, IIPaBUIILHOE
«OMAUYHON BBIIIOJITHEHUE BCEX  OIEpalni, JCUCTBHUM; yMEHHE
O00OCHOBaHHO  H3JaraTb ~ CBOM  MBICIH,  JEJATh

HEOOXONMMBbIC BBIBOJIbI, TMPABUIBHO COCTABJICHBI BCE
HEO0OXOIMMbIC YPABHEHUS PEAKITUH.

3ajaHue BBIOJHEHO BEPHO WM € HEOOJBIIUMHU
OIMMOKaMH; JIEMOHCTPUPYIOTCS 3HAHUS TEOPETHYCCKOTO
Marepuaga U yMEHUE UX MPUMEHATh; MOCIEA0BATEIIbHOE,
MPABWIBHOE BBINIOJIHEHHE BCEX ONEpaluid, ICUCTBUU;
BO3MOXKHBI €MHUYHBIC OIMMOKH; yMEHHE OOOCHOBaHHO
M3J1araTb CBOM MBICIIH, A€JIaTh HEOOXOIUMBIE BBHIBOEI.

«xopouwo»

Cy1miecTBeHHbIE 3aTPyIHEHHUS C PEIICHUEM 3aJaHus;
HETOJHOE TEOPEeTUYEeCKoe OOOCHOBaHHE, OMYIICHbI
OomuOKK B pacyeTax U OPOPMIICHUHU 3aJadyH; OIIUOKU B
COCTaBJIEHUM yPaBHEHUW pEaKUWUM; 3aTpyJHCHUS B
(hOopMyIHPOBKE BHIBOJIOB.

«y0081eMEOPUMETILHOY
(3aumeno)
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BaHaHI/Ie HC PCHICHO HJIM BBIIIOJIHCHO HC A0 KOHIA C
FPY6I)IMI/I OHII/I6K8,MI/I; OTCYTCTBHUC  TCOPCTHYCCKOIO
000CHOBAHMS BEHITTOJTHEHUS SaﬂaHHﬁ.

«Hey0081emeopPUmMenbHO»
(He3aumero)

Kputepumn onenku:
® OLICHKA «OMJIUYHO» BBICTABIISIETCA CTYJIEHTY, €CIU MPABUIBHO BBIMOIHEHO 96 —
100% ot o01iero Koau4ecTBa 3aJaHNM;
® OIICHKA «Xopouioy, eciu BeInoJHeHO 80 — 89 % oT 0011ero KoJnyecTBa 3aJaHuid;
® OLICHKA «)0081emeopumensto, eciu Habpano 70 — 79 % ot o0uiero koauyecTna
3aJIaHUM;
® OLICHKA «HeydosremeopumenvHo» Mernee 70 % oT ol1ero KojandecTna 3aJaHui.

[IpenonaBarens N.C. BopoBuk

(moxmuce)

« » 2023 1.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O ObPA30BAHUA

«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUWYECKU
YHUBEPCUTET»

@oH/I NPAKTUKO-OPUEHTHPOBAHHBIX BONPOCOB, CATYAlIMOHHBIX U PACYETHBIX
3agaq

Tema: Pacuemul no xumuueckum d)opmvjmm

1. OnpenennuTs KOIMYECTBO MoKy B 1 mi raza mpu H.y. (Omeem: 2,7-101%)

2. Kakoii 00béM mpum H.y. Oyayr 3ammMmare 9,4-10*' momexyn rasza?
(Omeem: 0,35 1)

3. PaccunTath Maccy MOIEKyJIbI cepoBogopoaa. (Omeem: 5,65 -1072%)

4. IIpu n.y. 500 mn raza Becar 1,806 r. PaccunraTh €ro miaoTHOCTH IO
BO3JlyXY M MOJIEKYJsipHYt0 Maccy. (Oteet: D (1o Bo3ayxy) = 2,79, M=80,91).

5.  Paccuurtarh M yKa3zaTh KOJMYECTBO BEIIECTBa Cysbdara Kalusg Maccou
87r:
a) 0,75 mob; 6) 1,5 mob; B) 2 MoJib; T) 0,5 MoIIb; 1) 0,6 MOJIb.

6.  Paccuurarh U yKa3aTb KOJMYECTBO MOJIEKYJ, COAEpPKAIIUXCA B BOJE,
KOJIMYeCTBOM BenecTsa 10 Moub:
a) 6,02-10% 0) 6,02-10* B) 6,02-10* r) 6,02:10% 1) 3,01-10%,

7.  Paccuurath u ykazaTh maccy okcujaa cepsl (VI), koaudecTBoM BelecTBa
0,25 mMonb, eciiu MoJsipHast Macca paBHa 80 r/MOJIb:
a)40r 0) 60 T B)20T r) 160 n) 50 r.

8.  Paccuurtarth OTHOCHTENBbHYIO MOJEKYJSIPHYIO MacCy caxaposbl, hopmyna
C12H22011. (Omeem: 342)

9.  Jluxyiop3TaH TPUMEHSIETCI B KaueCTBE pacTBOpPUTENSA. BbIUHUCIUTH

MacCOBYIO J0JIt0 3yieMeHTa xJjiopa B quxiopatane CoHiCly. (Omeem: 71,71%).

10. PaccuutaTh npoieHTHBIN cocTaB kapOoHata kanus K,COs. (Omeem: o (K)
=56,59%; o(C) = 8,68%; o (O) = 34,73%)

11. PaccuuTaTh Maccy TUJIEHA KOJUYECTBOM BetiecTBa 3 Mojib. (OTBeT: 84 1)

12. Paccumtath 00éM MeTaHa KoimdecTBOM BeriecTtBa 0,3 Moab. (Omeem:
6,72 )

13. Kakoil 00béM 3anumarb Oyaer 41 SO, nNpu HOPMaNbHBIX YCIOBUSX?
(Omeem: 1,4 n)

14. Omnpenenutb OTHOCUTENIBHYIO IUIOTHOCTH MpPOIMAHa IO BOJOPOAY H
BO3lyXy. OTHOCHUTENIbHAsI MOJIEKYJIsIpHas Macca Bo3ayxa paBHa 29. (Omeem:
D (Hy) =22; D (Bo3a.) = 1,51)

15. Paccuutate MomspHyro Maccy okcuaa aszota (II), oTrHocuTensHas
IJIOTHOCTH KOTOPOTO 10 Bojopoxay 15. (Omeem: 30 r/monb)

16. PaccuuTaTh mMaccy ajeMeHTa yriepojia B Iriitoko3e maccoit 36 1. (Omeem:
14,4 1)
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17. Xnopodopm HUCIONB3YIOT Kak pacTBOpUTENb. PaccuntaTh Maccy Xiopa B
xyopodopme maccoit 23,9 r (Omsem: 21,31)
18. Paccuutath U ykazatb Maccy azota o0bémMomM 560 mi (H.y.):

a)l4r 06)0,7r B)0,35Tr r)l4r 1) 28 T.
19. Paccuutath u yka3atb Maccy H3PO,4 konmnuectBoM Bemectsa 1,5 Mob:
a)122,5r 0) 49 B)98 r) 147 n) 149.

20. Broruncnuth W ykazarb 00BEM, KOTOPBIA NMPU HOPMAJIBHBIX YCIOBHUSX
3anumaet CO,, maccoii 22 1:
a)l1,2n 6)224n B)S5,61 r)448n n) 33,6

Tema: Pewenue 3aoau na eviéeoerue hopmyivl eeniecmed

1. BeiBectu hopmyny BemiecTBa, conepxariero 45,95% Kamus, 16,45% A3zora,
37,60% Kucnopona. (Omeem: KNO>)

2. BoiBectu (opmyny coenunenus, coxaepxamiero 17,1 % Kanbrus, 1,7 %
Bonopona, 26,5% ®ochopa u 54,7 % Kucnopoma. (Omeem.: CaHsP,0Os,
quruapogocdaT Kaabus).

3. Ilpu cropanun opranmdeckoro Bemecrtsa A maccou 3,4 r nonydeHo 4,48 n
(1.y.) yrnekucnoro raza u 1,8 r Boasl. Ha ocHOBaHMM MaHHBIX YCJIOBHS 3a7ay:
MPOBEUTE HEOOXOAMMBbIC BBIYMCICHUS (yKa3blBaTE€ €AWHUIIBI U3MEPEHUs U
0003Ha4YeHUsI MCKOMBIX (PU3NUYECKUX BEJIUYMH) M YCTAHOBUTE MOJICKYJISIPHYIO
dbopmyiy BeliecTBa A.

4. HexoTopoe opraHnyeckoe BEHIECTBO coaepKuT 9,43% Bomopona, a Takke
YIJIEpOd U KUCIOPOJ, MAacCOBBIE 10T KOTOPBIX paBHbI. BhIBeAUTE MOJIEKYISPHYIO
dbopmyy BeliecTsa.

5. BemectBo A coaepxut 30% yraepoaa, 1,25% Bonopona, 48,75% xanus no
Macce, OCTAIbHOE — KUCJIOPOI. Y CTAHOBUTE MOJIEKYJISIPHYIO (hOpMYITy BEIIECTBA.

6. IIpu  cropannn  40,95r  oOpraHM4eckoro  BeIIECTBA  MOJIYYUIH
39,2 n yrnekucinoro rasa (H.y.), 3,92 azora (H. y.) u 34,65 r Boasl. Ha ocHOBaHuu
JIAHHBIX YCJIOBHUSI 3aJjayu: MPOBEAUTE HEOOXOIMMBIEC BBIUUCICHUS (yKa3bIBalTe
€UHUILIBI U3MEPEHUS U 0003HAUCHUSI UICKOMBIX (DU3UYECKUX BEJIMYWH). Y CTAHOBUTE
MOJIEKYJIIPHYIO (DOPMYJTy BEIIECTBA.

7. Opranunueckoe BemectBo A compepxut 11,97 % azora, 51,28 % yrnepona u
27,35 % kucnopoza mo Macce. Y CTaHOBUTE MOJICKYJISIPHYIO (hOpMYJTy BellleCTBA.

8. [Ipy mnoONMHOM CropaHuu OPraHUYECKOro BELIECTBA, HE COJEPIKAIIEro
Kuciopoa, noayurin 4,48 1 (H.y.) yriekucioro rasa, 3,6 r Boasl u 2,24 1 (H.y.)
XJIOPOBOJIOPOIA. Y CTAHOBUTE MOJICKYJIIPHYIO (DOpMYITy BEIIECTBA.

3ajaud ¢ NPOM3BOACTBEHHBIM  COJEPKAHMEM HA  BbIBelleHUE
MOJICKYJISAPHOU (pOPMY.IbI:

1. Omnpenenure GopMyiTy BEleCTBa, TPUMEHSIEMOTO I 00€3KUPUBAHUS
METaJUIOB B TaJbBaHUYECKOM IIeXe, €Ciau OHO coaepkuT 42% natpus, 18,9%
docdopa, 39,8% kucnopoja.
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2. Onpenenure MOJICKYJISIPHYIO (opMysy BellecTBa, MPUMEHSIEMOTO B
7abopaTOpur HEKOTOPBIX NpeanpusaTuid, coaepxkamiero 37,7% nHatpusa, 23%
kpemHus u 39,3% kucnopona.

3. JIns mosyyeHusl aleTUJIeHAa HCHOJb3YIOT YIJIEPOAHOE COCIMHEHUE
Kalbllus, KoTopoe coaepxuT 37,5% yruepona. Onpenenure MOJEKYISPHYIO
(dhopMyJTy 3TOTO BEIIECTRA.

4. B kauecTBe roprodero raza npu cBapke M pe3Ke METaJIOB TPUMEHSIOT
MPUPOIHBIN Ta3, coctoamuii ot 80 10 93% u3 BelecTBa, B KOTOPOM MaccoBasi 10JiA
yriepona cocrtasisieT 75%, Bogopona — 25%. IInoTHOCTH mapoB 3TOro rasa Io
BOJIOpOy paBHa 8. OnpenenuTe MOJEeKYJIIpHY0 (GOpMyJTy 3TOTO BElleCTBa.

5. B kadecTBe roprouux rasoB INpu CBapKe M PE3Ke METAIJIOB, KPOMeE
aleTWJeHa, TMPUMEHSIOT Jpyrue Ta3bl. BeiBenutre ¢opmyily  BellecTBa,
HCIIOJB3YEeMOro B CBapke, MaccoBas jaojisa (B %) yriepoma B kotopoM 82%, a
Bojioposia — 18%. IInoTHOCTH MapoB 10 BOAOPOAY paBHa 22.

6. AHAHACOBYIO JCCEHIIMIO IMOJy4aroT wu3 3dupa, CoAcpKaIiero
OJTHOOCHOBHYIO KapOOHOBYIO KHCIOTY, Ha HeuTpamuzanuio 0,37 T KOTOpOM
Tpedyetrcst 10 T 2%-Horo pactBopa rugapokcunaa Hatpus. Onpexnenutre Gopmyity
KapOOHOBOM KHCIIOTHI.

7. I[Ipu cropanun 3,9T OZHOrO W3 MPOAYKTOB, IOIYyYAEMBIX
(bpakuroHHOI neperonkoi HedtH, oopasyercs 13,2 r okcuaa yrinepoga (IV) u2,7r
BoJbl. OTHOCHUTENIbHAS IUIOTHOCTh MapoOB BEIIECTBA MO BOAOPOAY paBHa 39.
Haiinqute MonekysipHyto (opMyITy BElleCTBa.

8. BemecTBo, HeoOX0auMOe B MPOM3BOJCTBE cnupTa, coaepkut 40%
yriepoaa, 6,67% Bonopona, 53,33% kucinopoaa. [I10THOCTh €ro mo rejauo paBHa
45. Haiimute MonieKysipHy10 (GOpMyITy BEIIeCTBa.

0. Ha rugpupoBanne 16,81 ankeHa, MNOJYYEHHOTO KPEKHUHIOM
HeTenpoyKTOB, 3aTpatiyid 6,72 1 (H.y.) Bogopoaa. Onpeaenute MOJIEKyISIPHYIO
dhopmyIly HENpeaeIbHOrO YIJIEBOA0POA.

Tema: Pacuémol no xumuueckum ypasHeHuam
1. O6pazen okcuna meau (1), conepxamnuit 15 % npumeceit Meau, MTOMECTUITN
B pa30aBieHHBIM pacTBOp cepHOM kuciorel. [Ipu sTOoM o6pazoBasiock 352 r
cynbdara menu(Il) Onpenenure maccy ykazanHoro oopasia. Orser: 207
2. Onpenenute KOJIWYECTBO TEIJIOTHI, KOTOPOE TOTJIOMIACTCS TIPH PA3IIOKCHUH
2020 r HUTpaTa KaJIUsl B COOTBETCTBUU C TEPMOXUMUYECKUM YPABHEHUEM PEAKIIUU:
2 KNOs(tB) — 2 KNO: (TB) + O2 (1) — 255 /X

OTtBeT: 2550

3. Kakoii 00b€M yTIIEKHCIIOTO raza o0pa3yercs MpU CKUTAHUM S5 J1 YyrapHOTO
raza? (Beixox mpomykra cuutath paBHbIM 100 %) OO0BEMBI Ta30B M3MEPEHBI B
OJIMHAKOBBIX YCIOBUSX. (3aMUIINUTE YUCIO C TOUHOCTBIO JI0 1IefbiX.) OTBeT: 5

4. Kakoit o0beM BojoOpoAa TEOpeTHYECKH HeoOXxomuMm st cuHTe3a 100 1
ammuaka? OObeMbI Ta30B U3MEPEHBI B OJJUHAKOBBIX YCIOBHX. (3alMUIIIMTE YUCIIO C
TOYHOCTBIO JI0 AecAThIX.) OTBeT:150
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5. B pesynbTaTe B3auMoaencTBusl OpoMuia aMMoHMs Maccoit 280 T ¢ u30bITKOM
TUAPOKCHUIA HATpUs ObLI MOTydeH aMMuak ¢ BbixogoM 80 %. Omnpenenure o0bem
(H.y.) BBIJICIUBILIETOCS] aMMHAaKa.

6. JlaHO TEpPMOXUMUYECKOE YPABHECHUE:

2 CeHs (x) +15 02 (r) — 12 CO2 () + 6 H20 (x) + 1168,2 xk/I:x
Kakoe konudecTBO TEMJIOTHI BBIACIUTCS MHpuU peakiuu ¢ 117 r Oensona.
(3anuImmTe YMCIIO ¢ TOYHOCTHIO J0 AeciaThiX.) OTBeT:876,2

7. Kakoii 00beMm alieTusieHa BhIACIUTCS TP TepMoIu3e (muposnuse) 32 r MeTaHa,
eciu BbIXoJl peakiuu coctaBuil 80%. (3anuimre OTBET C TOYHOCTHIO JI0 COTHIX.).
OtBet:17,92

8. Heramenas u3BecTh moiydaercsi mpu npokainuBanuu u3BecTHsika CaCOj;.
Paccuunraiite, CKOIBKO HETalIEHON U3BECTU MOXKHO noiyunTh U3 100 r u3BecTHsIKa,
conepkariero 12 % npumeceil.

9. B 1OMEHHOM ITPOU3BOJICTBE KENE30 BOCCTAHABIMBAIOT KOKCOM. Omnpenenure
Maccy 4yucToro xenesa, eciu B 300 Kr pyasl coaepkutcs 15 % npumecei.

10.11{eouHbIEe METAIIIBI MOJYYAOT AJIEKTPOJIM30M paciuiaBa coyier. CKOJIBKO
rpaMMOB HaTpHs U JIUTPOB XJIOpa MOIYUYUTCS TpHU 3JekTponuse 2340 r pacriaBa
XJIopuaa HaTpus, coaepsxkamiero 10% npumecen.

11.1Ipy nosyyeHUH CEpPHOM KHCIOTHI, IOJYYEHHbIH Ha TIEPBOM CTAIUU
CEpHHCTBIN Ta3, OUMILAIOT OT MPUMEced U Jlajee OKUCIAIOT 10 okcua cepbl (VI).
Ckoibko IUTpoB okcuaa cepol (V1) momyuutes, eciau B peakiuio BCTynuio 261 ¢
MAPUTA, COAEPKALIETO 8 Yo MPUMECEH.

12.CxobKO JIUTPOB anleTuyieHa (H.y.) BBIIAEIUTCS NMPU IEUCTBUM BOJbBI Ha 1 KT
TEXHUYECKOT0 KapOuaa Kanblus, coaepxamero 20% npumecei.

13.Peakiusi OKHMCIIEHUSI alleTWIEHA KHCIOPOJOM HCHOJIB3YETCS B aBTOIE€HHOM
cBapke. CKOJIBKO JIUTPOB KUCIOpPOAA MOTPeOYyeTCsl, €CIM aleTUIIEH MOJIyYaloT U3
KapOua kanblus Maccoi 20 r, a MmaccoBas J0Jisg IpuMeceld B KapOuie COCTaBIseT
13%?

14.B npOMBINUIEHHOCTH aldbJCTU/Ibl MOJYYalOT OKHUCJIECHHEM YIJIEBOJIOPOJ0B
KHUCIIOPOJI0M Bo3tyxa. CKOJIbKO TpaMM (opMalibieruaa MOJIYIUTCs IPU OKUCIICHUN
50 nuTpoB MeTaHa, coaepxkamiero 5 % mnpumeceil.

15.I'muuepuH Moay4darOT OMBUICHMEM PACTUTENIbHBIX W JKUBOTHBIX YKHUPOB B
npucyTcTBUM IIEnoun. Kakoe KOIMYEeCTBO TJMIIEpUHA MOKHO MOJYYUTh MpHU
rugpoause 222,5 r npupoIHOro xkupa (TpucTteapara), coaepxaniero 2 % npumecu.

16. AmtomunneBbiii craB An-7 coupepxut S % menu. CrutaB maccoit 60 r
00paboTany M30BITKOM CONSTHOM KUCTOTHI. CKOJIBKO JUTPOB BOJIOPOIA MPHU 3TOM
BBIJICTTUIIOCH (H.Y.)?

17. IIpu BbIEYKE H3AEAUMA U3 TECTa IUTHEBYID CONYy «racsT» YKCYCOM.
Paccuuraiite, kakas macca 9 %-HOro pacTBopa yKCYCHOM KHCJIOTHI MOTpeOyeTcs
IUISA «TalIeHus» TUTHEBOM coabl Maccoi 10 r.

18.B npoMBIIIIEHHOCTH MpU CIUPTOBOM OposkeHUU 360 KT TIIFOKO3bI OJTYyYat0T
MUILIEBOM STUIIOBBIN criupT. PaccunTaiite Mmaccy oOpa3yronierocs mpoaykra.

19. TepmoxuMHuuecKoe ypaBHEHUE PA3IOKEHUS KapOuaa KaabIUs BOJIOM:
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CaC,+ 2H,O —-C,H, + Ca(OH)z +475 KI[)K

B pesynbrare peakiuu nojiy4aeTcsi ra3 aleTUiIeH, KOTOPbIA UCIIOIB3YETCs MPpU
cBapke MmeTauioB. CKOJIBKO TEIUIOTHl BBIACIUTCA MPU Pa3ioKEHUU KapOwujia
KanbIus Maccoit 10 r?

20.B BUHOAENMH WCHOJB3YETCS CHUPTOBOE OpoKeHHE TIOKO3bl. CKOJIBKO
ATaHoJa (B T') MOJYYUTCS, €CIIM Ha peakiuio 3aTpadeHo 360 I IIIOK03bI, a BBIXO]
npoaykrta coctaisieT 80%.

21.Ha 12,8 r mMeau moaeicTBOBAIIM HM30BITKOM KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBI TpU HarpeBaHuu. Beramciaure 00bEM (H.y.) BBIICIMBIIEIOCS Tas3a.
CocTaBbTe ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIFHON PEAKIIUH.

22. Ha 0,9 monb kapOoHata kanpius noaeiictBoBasin 540 mit 8 %-HOM COJISTHOM
kucaotTsl (p = 1,04 r/cm?). Kakoii ra3 ¥ CKOJNBKO €T0 BBIIEIUTCS 10 00BEMY?

23.B 40 M1 6 %-Horo pactsopa Hutpara cepedpa (p = 1,05 r/cm’) pactBopuiu B
250 mn xaopoBosiopoaa. Kakoe BeImecTBO U B KAKOM KOJIMYECTBE 110 MACCE BBIMAACT
B 0CaJIOK.

24.B pesynberarte cropaHus ajkaHa noiaydwid 13,2 v yriekucnoro raa u 7,2 T
BOJIbI. Y CTAHOBUTE MOJIEKYJISIPHYIO (POpMYTTy aliKaHa.

25.B pesynbTare peakmuyd IMOJHOIO OKHCIICHHS ATAaHOJA, TEPMOXHMHUYECKOE
YpaBHEHHE KOTOPOU C:HsOH + 30; — 2CO:1t + 3H,O +1374 x/Ix
BbIJIETMIOCH 458 K[k TernoTel. O0bEM (H.Y.) BCTYIUBILETO B PEAKIIUIO KUCIOPOia

paBeH:
a) 72,2 n 0) 67,2 n B) 33,6 11 r) 22,4 1.

Tema: Xumuueckue peakyuu Heop2anuuecKux geuiecmes

1. W3 npeniokeHHOTo mepedHsi BRIOEPUTE BEIIECTBA, MEXAY KOTOPHIMU
MOKET MPOTEKaTh OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS peakius. B 3Toil peakuun
NPUHUMAET YYacTHE TMPOCTOE BEIIeCTBO. B oTBeTe 3amuimTe YypaBHEHUE
OKHUCJTUTEIIbHO-BOCCTABHOBUTEILHON PEaKIMKM C YYaCTHEM BBIOPAHHBIX BEIIECTB.
CocTtaBbTe JIEKTPOHHBIN OalaHC, YKaKUTE OKUCIUTENIb U BOCCTAHOBUTEIIb.

Lunk, azommuasn xucioma (pazbasiennas), 2uOpoOKCUO HAMpus, AMMUAK
KUCII0p00, Opomuo cepebpa, HUMpam Kaavyus.

2. N3 mpemnokeHHOro TepedHsl BEIIeCTB BBIOEPUTE JiBa CHUIIBHBIX
AIIEKTPOIUTA, MEXKITY KOTOPBIMH MOKET IIPOTEKATh PEAKIHsI HOHHOTO oOMeHa. Bona
B XOJC JTOHM peakmuu He oOpaszyercs. 3alUIIUTE MOJICKYJIIPHOE, IOJIHOE |
COKpAIIICHHOE MOHHBIC YPABHEHUS PEAKIIUU C YHACTUEM BHIOPAHHBIX BEIIECTB.

Cepa, azomuas kucioma, 2uOpokcud Hampus, hochun, cyib@dam anoMunus,
ayemam Kanoyus.

3. W3 npeyioxeHHOro nmepeyHs BENIECTB BHIOEPUTE CIIA0BIN SJEKTPOJIAT
U BEIIECTBO, KOTOPOE BCTYIMAET C ATHM CIA0BIM 3JICKTPOIUTOM B PEAKIIMIO HOHHOTO
oOMeHa. 3amuIInTe MOJEKYJISIPHOE, TIOJIHOE M COKpAIIEHHOE MOHHOE ypaBHEHUS
pPEeaKIHM ¢ YIaCTHEM BBIOPAHHBIX BEIIIECTB.

Ilepmaneanam xanus, cepo8o0OpPoO, CepHAs KUCIOMA, HUMpaAm Kaius,
euopoxcuo scenesa(lll), cuopokcuo nampus.
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5. V3 npeyioeHHOTo MepeyHsl BEIIECTB BbIOEpUTE JiBa BEIIECTBA, PEaAKIIUs
MOHHOTO OOMEHa MEXIy KOTOPBIMHU MPOTEKaeT ¢ 0Opa3oBaHHWEM OEJoro ocajka.
3anuImTe MOJIEKYJISIPHOE, TIOJTHOE U COKPAILEHHOE HOHHOE YPAaBHEHUS PEAKIIMH C
y4acTHEM BBIOPAaHHBIX BEIIECTB.

Hoouo xanus, numpam cepebpa, nepmaneanam kauus, pagum, cyivgam
Kanus, numpam oapus.

6. Kenezo coxrnu B xyope. llonydeHHyio coiib J00aBUIUM K pPacTBOpPY
KapOoHaTa HaTpusl, IPU STOM BBINAJ OYPBIA 0CaJ0K U BBIACIHIICA ra3. ITOT 0Ca0K
OTQUIBTPOBAIM U TpoKaiuiu. [losydeHHOE BElIeCTBO pPacTBOPWIM B a30THOM
kucioTe. Hanumure ypaBHEeHUS! YeThIpEX OMUCAHHBIX PEaKIUM.

7. Janbl nBe mpoOUpKHM C pacTBOpOM XJiopuaa MarHusi. B onHy M3 HHX
n00aBUIIM pacTBOP BellecTBa X, a B IPYrylo pacTBOp BemiecTBa Y. B pesynbraTe B
poOupKe ¢ BemecTBOM X 00pa3oBaiICs Hepacmeopumblil 2UOPOKCUO, a B TIPOOUPKE
C BELIECTBOM Y oOpazoBaiach Hepacmeopumas consb. VI3 TpensoxKeHHOro nepeyHs
BEIOCpHUTE BemecTBa X U Y, KOTOPBIE MOTYT BCTYIIaTh B ONMCAHHBIE PEAKITUH.

3anummTe B TAOIUITy HOMEpa BRIOPAHHBIX BEIIECTB MO COOTBETCTBYIOIIUMH
OyKBamH.
1) Na;PO4 2) LIOH  3) CaSOs4 4) AgNOs 5) Fe(NO3),

8. Jlanbl nBe mpoOupku c BemiecTBOM X. B mepByro npoOupky aoOaBuiv
COJIIHYIO KHCIIOTY, IIPH 3TOM HaOJIIOJANU 8bioenenue 2aza. Bo BTopyro mpoOupky
n00aBWIIM BEHIECTBO Y, B pe3yjbTaTe BTOPOM peakuuu e6winan ocadox. W3
MPEIOKEHHOTO TIepedHs BhIOepuTe BemecTBa X U Y, KOTOpPble MOTYT BCTYIaTh B
OIMCAHHBIC PEAKIIUU.

1) runpokapboHat Gapust

2) 6poMu Kanus

3) rUAPOKCHUJ Kaaus

4) cynbdut 6apus 5) XJ0pua MarHust

3anummre B TaOMWIy HOMEpa BBIOPAHHBIX BEIIECTB I10J] COOTBETCTBYIOITUMH
oykBamu. OTBet:13

9. Ilpu snextposivze BOAHOTO pacTBopa HuTpata mMeau (II) momyuwnnu meran.
Mertann o0paboTanu KOHIIEHTPUPOBAHHON CEpPHOM KHUCIOTON HpH HarpeBaHUU.
BrinenuBiieiicss B pe3yapTare peaklyu ra3 npopearupoBail ¢ CEPOBOJOPOJIOM MPHU
HarpeBaHuM ¢ 00pa30BaHUEM MPOCTOro BemecTBa. COCTaBbTE YpaBHEHHUS peaKIuil
B MOJICKYJIIPHOM ¥ MOHHOM BHJIC.

10.B oany U3 mpoOHUPOK ¢ 0CATKOM THIPOKCH]IA aTFOMUHHUS T00ABUIIA CHIIbHYIO
KHCIIOTY X, a B IpyT'yl0 — pacTBoOp BemiecTBa Y. B o6enx nmpoOupkax HabJr0MaIH
pacTBopeHue ocanka. M3 mpeanoKeHHOro mepedHs BbloepuTe BemiectBa X U Y,
KOTOpbIE MOTYT BCTyNaTth B 3TU peakiuu. COCTaBbTE€ ypaBHEHHUS DPEAKIUN B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIE:

a) X - a3oTucTas KAUCIOTa; Y — THIAPOKCHT aMMOHHSI

0) X - cepoBOZOpOHAS KUCTOTA, Y — TUAPOKCHT KaJIUsI
B) X - @30THAs KUCJIOTA, Y — TUIPOKCU]T KAJTHS

r) X - ruzipocyibpar aMMOHUs, Y — cepHas KMCJIOTa

102



Tema: Xumuueckue ceoiicmea Heop2anuuecKux coeOunHenuil. 3a0anus ¢
MEHCRPEOMEMHBIM COOCPHCAHUECM. IKCREPUMEHMATIbHbBLE 3A0aYU

1. Ka3enHOBBIN KJIEM B IMOPOIIKE, MOCTYMNAIOIMA B TOPrOBYIO CETh, KpOME
OpPraHMYECKOro BEIIECTBA Ka3e€WHA COJEPKUT THUAPOKCHU]I Kajablus, KapOoHaT
HaTpus, cyabdar menu (1) u propun Hatpus. Hanummre monHbIe U COKpaIICHHBIC
VOHHBIE YPABHEHUS PEakUWid, KOTOPHIE MPOUCXOIAT MEXKIY BXOASAIIMMHU B KIEH
MHHEPAIBHBIMY BELIECTBAMU IIPU PACTBOPEHUU €TI0 B BOJE.

2. Ilpu rpo30BBIX paspsgax B arMmocdepe, a Takke IpU TeMIlepaType
AIIEKTPUUECKOM YTH, a30T BO3/AyXa OKHUCIIIeTCs ¢ oOpazoBanueM okcuja azota (11),
KOTOPBIN, MPUCOEIUHAS aTOMbl KUCJIOpOJa, MpeBpaiiaercss B okcua azota (IV).
Hanummre ypaBHEHUS 3TUX PEAKLIMIA.

3. B crpoutensHOM Jiene U3BECTHO, UTO ajiedacTp U raiieHasi u3BeCTb 001agaeT
CBOMCTBOM «CXBaThIBaThCSA» MO AeiicTBreM okcuna yraepoaa (IV). O0wscHurte, B
YeM CYIIHOCTh 3TOro mporecca?

4. Tlouemy pacTBOp MEAHOTO KYIOpoca, MPUMEHSEMbIN i1 00pabOTKU CTEH
nepea noOeNKon, Hellb3sl XPaHUTh B JKEJIE3HOM WIIM OLIMHKOBaHHOM Beape? OTBer
MOATBEPIUTE COOTBETCTBYIOIIMMH YPABHEHUSAMH PEAKIIHIA.

5. Kakue crnocoObl 3alIUThl OT PKaBJIECHUS TPUMEHSIOT JJI BOAOIPOBOIHBIX U
KaHAJIM3AI[MOHHBIX TPYO, OTONMUTENbHBIX PAANATOPOB.

6. /i1 1mpupgaHus  AHTUKOPPO3MMHBIX  CBOMCTB — CE€TYATO-ATFOMHUHUEBBIM
METAIMYECKUM KOHCTPYKUHMSAM K BSDKYIIMM MaTepuaiaMm ao6asisitoT 1-2%
pacTBOop KapOoHara kamus (mortama). [Ipm momomm Kakux peakmuil MOKHO
OINPENENNUTh PUCYTCTBUE ITOW COJIA B BSDKYLIEM MaTepuae?

7. B KakuX [UCTEpHAX MOXKHO II€PEBO3UTH A30THYK KHCIOTY U
KOHLIEHTPUPOBAHHYIO cepHY0? OTBET MOATBEPANUTE YPABHEHUSAMU PEAKLINN.

8. U3 ykcycHOM KUCIOTBHI U U30aMUJIOBOTO CIHMPTA MOIYYalOT CIOXKHBIN 3¢dup,
obOnamaroumii 3anaxom rpym. CocTaBbTe ypaBHEHUE MOJIYyYEHHs 3TOro 3dupa u
MIPEUIOKNATE €T0 NPAKTUYECKOE UCTIOJIB30BAHUE.

9. IlprurHa MPOrOPKIOCTH CIMBOYHOTO Macia - MOSIBIEHUE B HEM CBOOOIHOM
MAacCIIIHOW U IPYTUX HU3KOMOJIEKYJISIPHBIX KUCIIOT. {1 yCTpaHEeHNs IPOrOpKIOCTH
Macji0 IMPOMBIBAKOT pacTBOPOM NUTBEBOM compl. (CocTaBpTe ypaBHEHHE
MPOUCXOMSILIEH MPU ATOM PEaKUUU U OOBSCHUTE NMPUUYMHY YCTPAHEHUSI TOPHKOTO
BKyca.

10.Kak noka3arb, YTO B COCTaB€ PACTUTEIBHOIO Macja CoJAepxkKaTcs
HEIpENENIbHBIE KUCIOThI?

11.11pu HEOMAarompUATHBIX YCIOBHUSX XPAaHEHUS )KHUPOB U HAIMYWUU B HUX XOTS
Obl CcJel0B BOJbI, B )KMpaxX MPOUCXOAAT TIyOOKHE M3MEHEHHUs, B TOM YHUCIE U
ruaposin3. [loueMy npu ruaposn3e )Kupa NOBBIIAETCSA €r0 KUCIOTHOCTh?

12.11pu Bapke kuceneid u3 (PYKTOB MPOUCXOIUT KUCIOTHBIA THIPOIIN3
KkpaxMasia. CocTaBbTE€ YpaBHEHUE ATOU PEAKIIAH.

13.00BsicHUTE, TOYEMY BO/JIa, SIBJIASICH CAMOM pacpOCTPAHEHHOM KUIKOCTHIO Ha
3emiie, He MOAYMHAETCS OOIIMM 3aKOHAM KHIKOCTEH?

103



14.Tlouemy POUCXOIUT MOJHATHE TECTA TIPU T00ABICHUH IPOMOKEH?

15.B mpou3BoACTBE TMBAa W CHUPTA, a TaKXKE B XJICOOMEUEHUN HCIIOIB3YEeTCS
ocoboe cBOHCTBO yriieBomoB. Kakoe 53T0 cBoiicTBO? CocTaBbTe ypaBHEHUE
MIPOUCXOASIICH PEAKIIH.

16.Conenue oryproB M KBaIllCHHE KaIyCTHl HEBO3MOXXKHO 0O€3 3TOro BHIA
opoxenus. HazoBute ero, coctaBpbTe ypaBHEHHE MPOUCXOsIeH peakiuu. JlaiiTe
Ha3BaHME MPOYKTAM PEAKIIUHU.

17.MoeT 71 CBITBIHM YelloBeK ObITh TostoqHbIM? Kak 310 mouumarts? Kakoii exne
BBl OTAaIM OBl  MNpEANoYTeHUEe:  KaJOPUMHOM  WIM  TIOJIHOIICHHOM,
cObanmancupoBaHHOK? UTO HYKHO 3HATh, YTOOBI OTBETUTH HA ATOT BOMPOC?

JKCIepUMeHTAJNbHbIE 32/1a4N:

1. Boigansl BenecTBa: kpuctaymoruapar cyiabdara meau (II), kapbonart maruus,
THAPOKCUJ HATPHs, JKeNe30, coyisHas kuciorta, xjiopui sxenesa (III). IMomw3ysicek
ATUMH BeIlleCTBAMHU, TOTyuuTe: a) okcuy xkenesa (111); 0) okcua maraus; B) MeJib; T)
XJIOpUJl Maruust (Ha BBIOOD).

2. B Tpéx mpoOupkax BbIJaHbl KPUCTANIMYECKHE BEIECTBA O€3 HAJIUCEN: a)
cyinbdar HaTpus; 0) pocdar HaTpus; B) cynbPuT HaTpus. Kak ONBITHBIM MyTEM
ONpEENNTh, KaKUE BEIIECTBA HAXOJATCA B Kaxaod u3 npodbupok. CocraBbTe
YpaBHEHUS COOTBETCTBYIOLIUX PEAKLIUNA B MOJIEKYJIIPHOM, [TOJTHOM M COKPAIIEHHOM
MOHHOM BHJIE.

3. B uccnenoBaHHOM BOJE M3 MECTHOTO BOJOEMA OBLIM OOHAPYKEHBI
cienyromue anuonbl: CI, SO4* u katnon Fe*'. Jlns npoBeneHus KauecTBEHHOTO
aHanu3a K 3Toi Boae nodaBuiu pactBopbl AgNO; u KSCN. Kakue nusmenenus B
pacTBOpe MOKHO HAOIOJaTh MPU TMPOBEICHUU JAHHOTO OMbITa (KOHIICHTPAILIUS
BEILIECTB JIOCTaTO4YHas sl mpoBeneHus aHanu3a)? CocraBpTe YpaBHEHUS
COOTBETCTBYIOIIMX PEAKIUI B MOJIEKYJIPHOM U HOHHOM BHJIE.

4. B Tpéx mpoOupKax BbIJaHbl KpUCTAUIMYECKHE BEIECTBA O€3 HaJmucei: a)
cynbdar ammonus; 0) Hurpat meau (II); B) xmopun xeneza (III). Kak onbITHEIM
yTEM ONPEENUTh, KAKUE BELIECTBA HAXOAATCS B KaX 101 13 npooupok. CocTaBbTe
YpaBHEHUS COOTBETCTBYIOLIUX PEAKLIUNA B MOJIEKYJIIPHOM, ITOJIHOM M COKPAIIEHHOM
MOHHOM BHJIE.

5. Umerorcs nBa ocanka cyinbdar Oapus u cynb@ur Oapus. Kak MOXHO
OTJIMYUTH 3TH BellleCTBa APYT OT Jipyra. COCTaBUTh ypaBHEHUE PEAKIUU.

6. Kak paszmenutbh cMech XJjopuaa IMHKa U xjopuaa meau. CocTaBbTe IJIaH
onbITa. OTBET MOATBEPUTE COCTABICHUEM YPABHEHHI peaKuii B MOJICKYJISIPHOM U
WOHHOM BHJIE.

7. B cTouHO#l BOJE M3 MECTHOTO BOMOEMA OBUTM OOHAPYKEHBI CIEMYIONIUE
katuoHel Fe’* u Pb?". Jlns npoBemeHMs KayeCTBEHHOIO aHalM3a K OTOH BOJE
no6aswmu pactBopbl KI 1 KSCN. Kakue n3amenenus B pacTBOpe MOKHO HAOJIIOAATh
IpU TPOBEICHUU JAHHOTO ONbITa (KOHLIEHTpAlUsl BEIIECTB JOCTATOYHAs st
npoBefeHust a”anu3a)? CocTaBbTe€ YpaBHEHHS COOTBETCTBYIOIIMX pEAKIUNA B
MOJIEKYJIIPHOM U HOHHOM BHJIE.
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Tema: ucnepcuvie cucmemst. Pacmeopoi

1. [Toyemy mpW MHIIEBBIX OTPABICHUSX PEKOMEHAYIOT MPUHUMATh TaOJICTKH
AKTUBHPOBAHHOTI'O yTJsi?

2. MOXHO JI aKTUBUPOBAHHBIM YIJIEM OYUCTUTH BOAY OT COCIMHEHUN kKeme3a.
Pa3zpaboTath miian onbita. [IpoBECTH OMBIT 1 OOBSICHUTH MOJYICHHBIA PE3YIIBTAT.

3. AncopOupyeT M aKTUBHPOBAHHBIM yrojib CBHHEI U3 BOJHOTO pacTBOpa?
Pa3paboraTh mian omnbiTta. [IpoBecTr onbIT 1 000CHOBATH MOJIYYECHHBIN PE3yNIbTaT.

4. HccnenoBathb poILeCC azcopoImu OPraHNYECKOro KpaCHUTEIIs
aKTUBUPOBAaHHBIM YIJIEM W3 BOAHOTO M CHUPTOBOTO pPacTBOPOB. Pesynbprar
O0OBSICHUTE.

8. OObsACHUTH, MMOYEMY MPU BCTPSAXUBAHUM Macia IMOJCOJHEYHOTO C BOAOU
HaOMogaeTcsi OBICTPOE PACCIOCHHE JKHIKOCTEHW, a MpU BCTPAXMBAHUM ITHUX
KUJIKOoCcTer B mpucyTcTBuU menoddHoro Meiia (Ci7H3sCOONa) obpasyercs
ycTonuuBas sMyibcusd. Kakyroo posib urpator Monekynsl Mbuia? Kakum meTronom
ITOJTyYEHA dMYJIbCHS?

9. B nBa ctakaHa ¢ BOJI0 100aBUJIM COJIb: B NIEPBBIMA CTAKaH — XJIOPUJ HATPUS
(KyXOHHYIO COJIb), BO BTOpOH — creapaT HaTpus (MbUI10). IIpyn cOuBaHuM TieHY
MOJIYYHJIA TOJBKO BO BTOPOM CTaKaHEe, HO MoveMy 3To npousonuio? Beap o0a
BEILECTBA — COJIU.

3agayu:

1. Kakyro maccy HuTpara Hatpus He0OXoaumMo pacTBopuTh B 200 T BOABI IS
MOJIYy4YEHHUsI pacTBopa ¢ MaccoBoit nonei 20 %? (3anuimTe 4uciio ¢ TOYHOCTHIO 10
nenbix.) OrBer:50

2. CkonpKo TpaMMOB xjopuaa Oapusi ciemayer pacTBoputh B 114 r 7%-Horo
pacTBOpa ATOM coiM, YTOOBI €€ MaccoBas JoJia cTaia paBHoU 12%? (3amummre
YHUCJIO C TOYHOCTBIO JI0 AecAThIX.) OTBeT:6,5

3. Ckonbko rpammoB 14 %-Horo pactBopa cynbdara menu (II) Hamo B3STH,
yTOOBI NpH BhIMapuBaHUK 10 T BOJABI MOJYYUTh PACTBOP C MACCOBOM JOJIEH COJH
18 %? (3anuimTe Yuciio ¢ TOUHOCTHIO J0 JecsThiX.) OTBeT:45

4. Haitnute o0beM BOoJopoAa, KOTOphIM oOpa3yeTcss mpu pasznoxkenuud 110 i
MeTaHa J0 MNpOCThIX BemiecTB. OObEeMbl Ta30B M3MEPEHBI MPU OJUHAKOBBIX
YCIIOBUSIX. (3aMILINTE YUCIIO C TOYHOCTBIO 0 AecAThIX.) OTBeT:220

5. Ha pactBopeHue mNpUPOJHOTO HU3BECTHSKA OBLI 3aTpayeH pacTBOp,
cogepxkamuii 1679  xjopoBogopona. Ilpu »stom ocraioch 241 HE
pPacTBOPHUBIIIETOCS B KHCJIOTE ocaika. Beruucinure wmaccoByro jgoito (%)
HEPACTBOPUMBIX B KMCJIOTE MPUMECEN B YKa3aHHOM U3BECTHSKE. (3aMUIINTE YUCIIO
C TOYHOCTBIO 70 1eibiX.) OTBeT: 9,4

6. Brruncnute maccy 8% pactBopa, U3 KOTOpOH HEOOXOAMMO BhIMApuTh 12 T
BOJIbI i nosydeHust 14% pactBopa (3anuimmTe YUCiIo ¢ TOYHOCTHIO 0 LIEJIBIX.)
Otser: 28

7. Kakast macca a30THOM KUCHOTHI coaepxutcs B 1 11 e€ 20 %-Horo pactBopa ¢
IoTHocThIO 1,05 T/ Mn?
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8. B 100 M1 Boxel pactBopmiu 20 r mneHraruzapara cyibdara meaum (II).
MaccoBas noiis cynbdaTta MEIH B IIOTYYEHHOM PAacTBOPE paBHA.

9. K pactBopy HuTpaTta cepebpa maccoit 80 r ¢ maccoBoi monerr comm 10%
no6aBunu 170 T pacTBOpa 3TOMl *Ke conmu ¢ maccoBo goneit 20%. Boruucnuthb
MacCOBYIO JOJIF0 COJIM B CMEIIAHHOM PacTBOPE.

10.Onpenenuts MacCOBYIO JOJIO0 THUIPOKCHIA KaJUs B pacTBOPE, MOTyYCHHOM
npu cMmemmBanuu 500 r Bobl ¢ 200 T pactBopa KOH ¢ MaccoBoii noseit BemiecTra
30%.

11.K pactBopy xsopuaa Hatpus maccoil 180 r ¢ maccoBoit nonei comu 10%
no6aBuan 150 T pactBOpa 3TOM ke conm ¢ MaccoBoit goisiei 20%. BeraucauThb
MacCOBYIO JOJIF0 COJIM B CMEIIIAHHOM PacTBOPE.

12.1mesa 500 r pacTtBopa ¢ MaccoBOM A0Jied pacTBOPEHHOro BeuniectBa 45 %,
HE00XOMMO MPUTOTOBUTH PACTBOP ITOT'O K€ BEIIECTBA, HO C MAaCCOBOM J1oJieit 25%.
Brruncnuth Maccy BOJIbI, KOTOPYIO HEOOXOIUMO JOOABUTH K UCXOAHOMY PAacTBOPY
1 MacCy CMEIIIAaHHOTO pacTBOpa.

Tema: B3aumoceazb mexcoy Kiaccamu Heop2aHu4eCKux cOeOuHeHul

1. Jlana cxema nipeBpaimienuii: P20Qs — X — Naz;PO4 — Ba3(PQOa):
Hanummte MoJeKyJsIpHbIE YpaBHEHUS PEAKIMH, C MOMOIIBI0O KOTOPBIX MOXKHO
OCYILIECTBUTh YKa3aHHbIC MpeBpaiieHus. [js TpeThero mpeBpaiieHus COCTaBbTE
COKpalIEHHOE MOHHOE YPaBHEHUE PEaKIUU.

2. Jlana cxema mpepauienuii: CaQ — X — CaCO3 — CaCl..

Hanuuiire ypaBHEHUS peakiuid, C IOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTh
yKa3aHHbIC npeBpanieHus. s TPETHETO IpeBpaICHUS
COCTaBbTE COKPAIEHHOE NOHHOE YPaBHEHUE.

3. [ana cxema npeBpaiienuii: AI(NO3); — X — AlbO3 — Na[AI(OH)4]
Hanuiiire MoNeKyasapHbIE YpaBHEHHS PEaAKIMM, C MOMOIIbIO KOTOPBIX MOXKHO
OCYILIECTBUTh yKa3aHHbIE MpeBpalieHus. g mepBoro npeBpaileHus COCTaBbTE
COKpaIIEHHOE HOHHOE YPAaBHEHUE PEAKIIUH.

4. Jlana cxema npespauienuii: ZnS — SO, — X — BaSO3
Hanummre MoJeKyJIsIpHbIE YpaBHEHUS PEaKIUH, C MOMOIIBI0O KOTOPBIX MOKHO
OCYIIIECTBUTh YKa3aHHbIC MpeBpaiieHus. Jjisi TpeThero mpeBpamieHus COCTaBbTE
COKpaIIEHHOE HOHHOE YPAaBHEHUE PEAKIIUH.

5. Jlana cxema nipeBpaienuii: Cu — X — Cu(OH); — CuCl,

Hanumwnte MoOJEKyJIsIpHbIE YpaBHEHUS PEAKIUMH, C MOMOIIbI0O KOTOPBIX MOHO
OCYILIECTBUTh YyKa3aHHble IMpeBpaileHus. JJi1 TpeTbell peakuun COCTaBbTE
COKpalIEHHOE NOHHOE YpaBHEHHUE.

6. Jlana cxema npeBpamienuii: CuCl, — X — CuSO4 — Cu
Hanumwnrte MoJeKyJIsIpHbIE YpaBHEHUS PEAKIMH, C MOMOIIbI0O KOTOPBIX MOHO
OCYILECTBUTh YyKa3aHHbIE MpeBpalleHus. s mepBoro mpeBpaiieHusi COCTaBbTE
COKpaIIEHHOE HOHHOE YPAaBHEHUE PEaKITUH.

7. Hana cxema npespauiennii: Fe(OH); — Fe(OH); — FeCl; — X — Fe 03
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Hanummvre MoONeKyJsipHblE YpaBHEHUS PEAKIUMH, C MOMOIIBIO KOTOPBIX MOKHO
OCYIIECTBUTh yKa3aHHBIC MpeBpamieHus. YKaxuTe Gopmyrny BemectBa X. Jlms
MEPBOTO  TPEBpAIEHUST COCTaBbTE DJEKTPOHHBIM Oamanc. /[lms BTOporo
MPEBPAIIEHUS] COCTABHTE YPABHCHUE PEAKIMHU B MOJTHOM U COKPAIEHHON MOHHOU
dbopme.

8. Jlana cxema npespaiienuii: Zn — X — ZnS — ZnO
Hanummute MoNeKyJsipHblE YpaBHEHUS PEAKIMH, C MOMOIIBI0O KOTOPBIX MOXHO
OCYILECTBUTh yKa3aHHbIE NpeBpauieHus. JlJisi BTOpPOro MpEeBpaIlEHUs] COCTABHTE
COKpalIEHHOE MOHHOE YPAaBHEHUE PEaKIUU.

9. Iana cxema npespaniennii: NH4Cl — X — (NH4)2S04 — BaSOy
Hanummvre MoONEKyIsIpHbIE YpaBHEHUS PEAKIUMH, C MOMOIIBIO KOTOPBIX MOHO
OCYILECTBUTh YKAa3aHHbIE MpeBpalieHus. s TpeTbero mpeBpalieHuss COCTABbTE
COKpalIEHHOE MOHHOE YPAaBHEHUE PEAKIUU.

10. /lana cxema npeBpamenuii: AGNO3 — Zn(NOs3): — X — ZnO
HanummTe MoJeKyJsipHbIE YpaBHEHUS PEAKIMH, C MOMOIIBI0O KOTOPBIX MOKHO
OCYIIIECTBUTh YKa3aHHbIC IpeBpanieHus. Onpeaenure BemectBo X. s BToporo
MPEBPAIEHUS] COCTABbTE COKPAIIEHHOE MIOHHOE YPAaBHEHUE PEAKIIUH.

Tema: Ckopocmb Xxumuueckou peakuuu. Xumuueckoe pasHosecue

1. OGocHyliTe mnpaBwiia XpaHEHUS (PPYKTOB M OBOIIEH C TOYKH 3pPEHUA
KMHETUYECKUX 3aKOHOMEPHOCTEH M TMpPUHLMINA TOJABUKHOIO paBHOBecus Jle
[TaTenbe.

2. Ilpu npuroTtoBienuu pactpopa xjopuzaa xkenesa (III) B pesynbrare runponusa
BbITIANT oca/ioK. [Ipenoxure cnocod ycTpaHeHus 0cajika, UCIIONIb3Ys PUHIUI Jle
[TaTenpe.

3. YcraHOBHUTE COOTBETCTBUE MEXKAY CIIOCOOOM BO3IEHCTBHSI HA PaBHOBECHYIO
CHUCTEMY: HNO;: (p—p) € H (p—p) +NO» (p—p) —Q
U CMEIICHUEM XUMHUYECKOTO PAaBHOBECHS: K KaXKIOW MO3HUIMH, 00O03HAYEHHOU
OyKBOH, MOAOEPUTE COOTBETCTBYIOILYIO MO3UIMIO, 0003HAUYCHHYIO ITU(PPOH.

BosaeiictBue Ha cucremy HanpasJieHue cMeieHUs XMMUYECKOI0
PABHOBECHUA
A) nobaBieHHEe TBEPIOH IIEI0UN 1) cMeniaeTcsi B CTOPOHY MPSIMOM peakIuu
b) nmobGamnenwe TBepAOro HUTpUTA | 2) CMEHIAETCS B CTOPOHY OOpaTHOU
KaJus peaKkIuu
B) noBbllieHre TeMIepaTypbl 3) mpaKkTUYECKU HE CMELIAETCsl
') noHmXeHue 1aBJICHUS

4. U3 mnpeasioKeHHOro IepevyHs Bbl0epUTEe BCe PeaKIUH, KOTOpbIe MpH
OAMHAKOBBIX TeMIlepaType M KOHUEHTPAalUM KHUCJOThI MPOTEKAKT ObIcTpee,
YyeM peakuus rpaHyJ/I HUHKA ¢ YKCYCHOM KHCI0TOM.

1) moponiok HUHKa + yKCycHast KHCIIOTa
2) rpaHyJibl IMHKA + COJISIHAS] KUCJIOTa
3) cepHas KucaoTa + KapOOHAT HATPUS
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4) rpaHyJIbl J)KeJie3a + YKCycHas KUCIIOTa
5) cTpyXKa MarHus + cojsiHas KUcjaoTa
OtBeT:1235

3agaun:

1. B3aumogeiictBue mexay okcugom yriepoaa (II) u xaopom npoucxoaut no
ypaBHenuto: CO + CI; —» COCL. Konuentpauuu CO u Cl, cOOTBETCTBEHHO
coctaBisitoT 0,3 monw/n u 0,2 monw/n. Kak H3MEHUTCS CKOpPOCTh PEaKIUH MpHU
YBEIMYECHUHM KOHIIEHTpauu xjopa A0 0,6 MOJb/1, a KOHIIEHTPALMM OKCHJA
yraepoaa (I1) no 1,2 monb/n?

2. Kak wum3menutcs ckopocth peakiiun 2NO + Oz <> 2NO: (Ipoucxoaut B
ra3oBoil (aze 1 3aKpHITOM COCY/E) MPU YBEJIMUECHUHU JaBieHuUs B 4 pasa.

3. B0O CKOJIBKO pa3 yMEHBIIUTCS CKOPOCTh PEAKIMH, IPOUCXOISIIEH B ra30BOM
dase, npu cHwkenun temmeparypsl ¢ 120°C po 80°C. TemnepaTypHbIit
KO3((PUIIMEHT peaklK paBeH 3.

4. Kak w3menurcs ckopoctb mnpsamour peakuuun CO;+C 2 CO npu
ymeHplieHuM KoHueHTpauun CO, B 4eTblpe pas3a. 3anulIUTe BBIPAXKCHHE
KOHCTaHTbhl PaBHOBECHUS JaHHOW peakiuu. Kak cMecTuTp paBHOBECHE B JTaHHOU
CUCTEME B CTOPOHY NPSIMOM PEAKLMU, PETYJINPYsI 1aBJICeHHE?

5. B peaktop mnocTosHHOro o0OBEMA NOMECTUIM HEKOTOPOE KOJIMYECTBO
JMOKCHJIa Cepbl U 030Ha. B pesynbrare npoTekaHus 00paTuMoil peakuuu

SO: (r) + O3(r) 2 SO3(r) + 02()
B PEAKLIMOHHOM CHUCTEME YCTaHOBUJIOCh XUMHUYECKOE PAaBHOBECHE.
Wcnonb3yst JaHHble, NpUBEAEHHBIE B TaOJMULE, ONPEACIUTE HCXOIHYIO
koHieHTpaiuo SO; (X) u paBHOBecHY10 KoHIeHTpaiuto O3 (V).

Pearent SO 0O SO O
Ncxonnast koHIeHTpanus, (MOJIb/J1) ? 0,4
PaBHOBecHas koHLIeHTpanus, (Mosb/in) 0,2 ? 0,3 0,3
BriGepuTe u3 cimcka HoMepa MpaBHIIBHBIX OTBETOB.
1) 0,1 mosnb/n 2) 0,2 monb/n 3) 0,3 monb/n
4) 0,4 monp/n 5) 0,5 monaw/n 6) 0,6 MoJb/1

3anummTe BbIOpaHHBIE HOMEpa B TaOJHMIy MOJ COOTBETCTBYIOLIUMU

oykBamu. OTBeT:51

6. B peakTop nocTosIHHOro 06beMa MOMECTUIIN HEKOTOPOE KOJIMYECTBO OKCUIA
cepoi(VI). B pesynbTaTe nmpoTekanus oOpaTUMON peakiuu

2 SO3(r) 2 2 SOz(1r) + O2(1)

B PEaKIMOHHOM CHUCTEME YCTaHOBWJIOCh XMMHYECKOe paBHOBecue. Mcmomnb3ys
JTaHHBIE, IPUBEJICHHBIE B TAOJMIIE, ONPEAEIUTE UCXOAHYI0 KOHIIeHTpaluio SOs3 (X)
U paBHOBECHYIO KOHIIeHTpaluio O; (Y). Beibepute u3 crivcka Homepa npaBUiIbHbIX
OTBETOB. 3alMIINTE BbIOpAHHBIE HOMEpa B TaOJMUIly MOJ COOTBETCTBYIOIIMMHU
OyKBamH.
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Pearent SOs SO, 02

Hcxomnas KoHIICHTpaIus, (MOJIb/1)

PaBHOBecHast KOHIIEHTpAIHS, (MOJIB/JT) 0,05 0,20
3anumure BbIOpaHHBIE HOMEpa B TaOJNMIy TMOJI COOTBETCTBYIOIIMMU
OyKBaMmH.
1) 0,05 momaw/n 2) 0,10 momnb/n 3) 0,15 mMomaw/n
4) 0,20 monb/n 5) 0,25 mMonw/n 6) 0,30 MoB/1
Otser:52

7. B peakTop mOCTOSSHHOTO 00beMa TOMECTHIIM HEKOTOPOE KOJIMYECTBO OKCHIA
azora(IV). B pe3ynprare nporekanus oOpaTUMOMN peaKIuu
2NO:(r) 2 2NO (r) + 0:2(1)
B PCaAKIMOHHOM CMECH YCTaHOBMUJIOCH XHMHYECKOe paBHOBecue. lcmonp3ys
JIaHHBIC, MPUBEJICHHBIC B TAOJIHUIIE, ONPEeIUTe UCXOIHYI0 KOHIIeHTparuo NO; (X)
u paBHoBecHylo KoHIlleHTpauuio NO (Y). Bribepute U3 cmmcka HoMepa
MIPaBUJIbHBIX OTBETOB.

Peareur NO: NO (0))

Ncxonnas koHIeHTpamus, (MOJIb/T)

PaBHOBecHast KOHIIEHTpAIHS, (MOJIb/M) 0,4 0,3
3anumure BbIOpaHHBIE HOMEpa B TaOJMIy TOJI COOTBETCTBYIOIIMMHU

OyKBaMHU.

1). 0,2 momnb/n 2). 0,4 monb/n 3). 0,6 momnb/n

4). 0,8 Mmoub/n 5). 1,0 Mmoaw/n 6). 1,2 Monb/n

Otser: 53

Tema: Xumuueckue ceoiicmea opeanuuecKux cOeOUHEeHuu

IIpakTHKO-OpMEHTUPOBAHHbIE H IKCIIEPUMEHTAJILHbIE 321241

1. Cepebpo pacTBopuiiv ¢ pa30aBiIeHHOM a30THOM kucioTe. K moydeHHoi# conun
J00aBUJIM PACTBOP TUJAPOKCHAA HATpHs. BhIMaBmuii 0cajoKk TEMHO-KOPUYHEBOTO
[IBETa paCTBOPUJIM B paCTBOpE amMMHuaka. Uepes MmoaydeHHbId pacTBOP MPONMYCTUIIN
aleTUJIEH J0 BBIMAJICHUS Ocajika OJIeHO-KEeAToro IBeta. Hanmummre ypaBHeHUs
ONMCAHHBIX peakuui. Bo3MOKHbIE YpaBHEHUS PEAKLIU COCTABTE B MOHHOM BUJIE.
B OKMCIHTENbHO-BOCCTAHOBUTEIBHOW PpEAKIIMH PACCTaBbTE KOADPHUITUEHTHI
METOJ/IOM AJIEKTPOHHOTO Oananca. Ha3oBuTe mpoayKThl peakiui.

2. C mnoMomipl0 KakMX peakuui MOXHO JI0Ka3aTh, 4YTO TJIIOKO3a —
ansaerunocnupt? [pennoxure mian onbita. CoCcTaBbTE YpaBHEHUS PEAKIIUIA.

3. Kakumu BeliecTBaMu M MPU KAKUX YCIOBUSIX MOXHO JI0KAa3aTh HAIMYKE
TUAPOKCUIIBHBIX TPYI B TIIHOKO3€ (ppykTO3€)?

4. Kax onbpITHBIM MyTEM JI0Ka3aTh HaJU4YUe OCJIKa B KYpUHOM siIIe, MOJIOKe?
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5. CocraBuTh  ypaBHEHHs  IIECJIOYHOTO M KHUCJIOTHOTO  THIIPOJIM3A
oneonanbmumocmeapuna. lIpuBecTH mNpUMEPbl TEXHOJOTUYECKUX OIEpalnid,
COITPOBOXKIAOIINXCS THAPOIN30M JUITHJIOB.

6. Kak OmBITHBIM ITyTEM ONPENETUTh HAJTUYHE TIIOKO3BI U (PPYKTO3bI B MEme?
[IpennoxuTte miaH OMNbITa, KaKas nocyja u 000pyaoBaHuEe BaM MOHAA00UTCS.

7. Kak ONBITHBIM IyTeM ONpPEISIUTh HATUYUE MOJOYHOIO caxapa U Oeika B
MOJIOUHOU chIBOpoTKe? Ilpemyokure TiaH ompeneneHus, Mmoa0oepuTe MOCyay U
PEaKTUBBL.

8. B Tpex mpobOupkax HaXOASTCS PACTBOPHI MUIIEBBIX KUCIOT: MYpPaBbUHOM,
OJICMHOBOM M YKCYCHOU KUCIOT. C MOMOIIBIO KAYECTBEHHBIX PEAKIUNA ONPEAETUTE
KOXKIYI0 U3 KUCIOT. OTBET MOATBEPAUTE COCTABIICHUEM YPABHEHUN PEAKIIUM.

9. Kak pacrno3HaTh Ipu MOMOIIM OJTHOTO U TOTO € PeakTHBa: a) TIIUIEepuH; 0)
QJIBJIETU]; B) YKCYCHYIO KUCTIOTY; T') III0K03Yy? OTBET MOATBEPIUTE COCTABICHUEM
YPaBHEHUM pEeaKIuu.

10.Kak pmokas3aTb, 4YTO B COCTaB€ PACTUTEIBHOIO Macjia COIEPKATC
HenpeaenbHble KUCIOThI? COCTaBbTE PEAKIUIO B3aMMOACHCTBUS TPHUOJIEMHA C
HOJIOM.

11.B 1péx mnpoOupkax HaxXOASITCS PACTBOPbl OPraHUYECKUX BEIIECTB: a)
runepuH; 0) ampaeruj; B) ¢deHod. Kak ONBITHBIM MyTEM OMPEACNIUTh, KaKue
BEILIECTBA HAXOMSTCS B KaXA0U M3 NpoOUpoK. OTBET MOJITBEPIUTE COCTABICHUEM
YPaBHEHUM pEeaKIUu.

12.B cxeMe npeBpalieHHI:

CH3—CH2—CH2BI‘ — X — CH3—CH(OH)—CH20H
BemecTBO X umeeT GopMyIy:

a) CH3-CH2-CH20H

0) CH;-CH,-CH=0

B) CH;-CH=CH;

r) CH;-CH,-COOH.

13.Ha3oBuTe NpOMEKyTOYHOE BEMIECTBO X B CIECAYIOLIEH CXEME:

dTHiieH — X — YKCYCHasi KHCJIO0TA
a) C4H1()
0) CH;CHO
B) CH;COONa
F) CszOH
Cocmasumb ypagHeHusi peakyuii.

14.Ocy1iecTBUTE MPEBPAILICHHUS:

Kpaxman — enoxoza — samanon — xnopaman — 6yma.

!

SJIIOKOHOBAA Kucjioma

15.Hanucath ypaBHEHHUS peaKkivii, C HOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUTH
CJIEAYIOLINE IIPEBPALLCHUS:
1) Meman — Ayemunen — benzon — bpombenzon — Denon
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2) Kapouo xanvyus — Ayemunen — Imunen — Smanon — Xiopoman

3) llponen — Ilponanon-2 — Ilponanon-2 — 2,2-ouxnopnponau

4) Kapouo xanvyus — Ayemunen — Omunen — Ilponananv — I[lponanon-1 —
Ilponen

5) Meman — Ayemunen — marnans — Imanosas kucioma — Memunogwiii 3¢pup
VKCYCHOU KUCIOMbl

6) Omunoswiti 3¢pup macranou xuciromer — Macnanasa kucioma — bymunam
Hampus

16.CocTtaBUTh YpaBHEHUSI XMMUUECKUX PEAKIMNA, C TTOMOIIBIO KOTOPBIX MOKHO
ocyliecTBUTh npeBpanieHus. Haspate BemectBa X1, X2, X3, X4 U ONPEACIIUTH UX
hopMyIIBL:
KOH (cnupm.) HI KOH (cnupm.) KMnO, H>O
CH; -CH-CH, - CH,I — X4 > X » X ” Xy

CH3;

17.B cxeme npeBpanieHuil BemecTBaMu X U Xz COOTBETCTBEHHO SIBJISIFOTCS:
. 170 +H,0H*
6yranon-2 20kon. 170 : o X,

a) Oytren-1 u Oyranosn-1

0) 6yren-1 u OyraHaib

B) OyTeH-2 u OyTaHOI-2

r) Oyren-2 u 6yranauon-1, 2
Cocmasums ypasHeHus peakyutl.

18.B cxeme npeBpalleHHii:
CH2=CH2 +KMHO“H20: X +Na . X

1 2
BelleCcTBaMH XI H )(2 COOTBETCTBEHHO SABJASAIOTCSH
1) CH,CH,0OH u CH,CH,ONa
2) CH,COHwu CH,CH,ONa
3) CH=CH u CNa=CNa
4) CH,0OH—CH,OH n CH,ONa—CH,ONa

Cocmasums ypasHeHUus: peakyutl.

19.Kaxkoe BemiecTBoO 13 00pa3yromuxcs B MPUBEICHHOM cxeme rpeBparieHuit (X,
Y unau 7Z) ucnonb3yercs Kak CpeACTBO OOphObI C BpPEAHBIMU HACEKOMBIMH?
Hasosure 310 coennHeHue.

O C axT., 600°C 3CL, b
CaC, 22 5% sy 2

Omeem 1: X — yKCyCHasi KUCIIOTa;
Omeem 2: 'Y — O0eH301;

Omeem 3: 7. — T€KCAXJTOPLMKIIOTEKCaH;
Omeem 4: 1. — rexcaxyiopObeH301

3 7
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20.0npenenuth BemectBa A U b B nenouke mnpeBpamieHuid. CocTaBUTH

YPaBHEHHUSI COOTBETCTBYIOIIUX PEAKIINN:

H,O(H' 0
H;C-CH=CH, — ®), , Ol

IIpakTHKO-OpHEeHTHPOBaHHOE 3a1aHue 1
B cocraB pactBopumbix Tabnerok Upsarin Upsa BXOOUT aclupuH
(ameTuicanuIMiIoBas KUCIOTa) W MHINEBas coja (ruapokapboHar Hatpus). B
XOJIOMHOM BOJIe 3TH TAOJIETKH PACTBOPSIIOTCS OYEHb MEIJIEHHO, HO, KOrJa OHU
MOMAaal0T B TOPSUYIO BOly, HaOII01aeTCsl OypHOE BCKUITAHHUE.
Bonpocwl k 3a0anuio:
1. Kakue peaknuu npotekatot npu pactBopernu Upsarin Upsa B X0J01HON U
ropsiuen Boje?
2. OOBsicCHUTE pa3INUUs B CKOPOCTH 00pa3oBaHus yriekucioro raza. (Popmyna
anetmncanuimioBo kuciotel — HOOC-CgHs-O-CO-CH3.)
3. Bprunciaure MaccoByIO JOMIO YTIIEPOAa B ALETUIICATUIIUIOBOM KUCIIOTE.

IIpakTHKO-OpMEHTUPOBAHHOE 3a/1aHHE 2

Pexnama: «KeBarenbHas pe3nHka «JlUpom» ¢ KCHIMTOM U KapOaMHUIOM — C
yTpa U JI0 Beyepa 3allMIaeT Balim 3yObl OT Kapueca, o0ecreyrBas UM JIBOWHYIO
3AIINUTY».

CnpasouHvle danHvle:

Kenaut: HO-CH,-(CHOH);-CH,-OH

Kap6amun: (NH,),CO — moueBuHa (aMH1 yTOIBHOM KUCIOTHI)

Kapuec — 310 nopaxenue 3y00B, Kak MPaBUIIO, O/ BO3JAEHCTBUEM KHUCIION
Cpelbl, MPU KOTOPOM MPOUCXOJIUT JEMHUHEpAIU3ALUS U pa3MsITUYeHHE TBEPABIX
TKaHell 3y0a ¢ 0OpazoBaHueM JiepeKTa B BUJIE MTOJIOCTH.

Bonpocwi k 3a0anuto:

1. OueHnTe BEpHOCTh YTBEPKICHUH, 3asIBJICHHBIX B peKiiame. BoinoyHseT nu
JKeBaTellbHasl pe3UHKa (PYHKIIMIO 3alllUThl 3yOOB OT Kapueca? ApryMeHTUPYWUTE
CBOM OTBET.

2. Ilocne ynorpebaeHrs KaKoW MUK UCIIOIh30BaHHUE )KEBATEIbHON PE3UHKU
JUTSl IPEeIOTBpAIlleHus kapreca Hanbosee nenecooopaszno? [Touemy?

3. Hammummre 3 — 4 ypaBHEHUS peakiiy, 000CHOBBIBAIOIINE HEOOXOIUMOCTh
MCIOJIb30BAHUS KEBATEIbHON PE3UHKU «JlUpOoID».

4. BerynucianTe MacCoBYIO JIOJIO a30Ta B MOUYEBHHE.

KpuTtepun onieHnBaHus pacyeTHOl 3a1a4u:
1. Tounocmv u noaHoma yceoeHus YCio8usi NPAKMUKO-OPUEHMUPOBAHHO20
eonpoca (cumyayuu) uiu pacyemuou 3a0a4u.
e() 0anI0OB — HE 3alHMCAaHO KPAaTKOE YCIOBUE 3a/Jaud, YCJIOBHS 3a/ladyd He
KOHKPETU3UPOBAHBI WJIM KOHKPETHU3UPOBAHBI HETOYHO, HE B TIOJTHOM Mepe.

e 1 6aJy1 — ycinoBHs 33a4l KOHKPETU3UPOBAHBI TOYHO U B TIOJIHOM Mepe.
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2.  KoucmpyxkmusHocms u 060CHOBAHHOCMb 8bIOPAHHO20 CNOCOOA PeuleHUs.

¢ () 0a/1J10B — BapyaHT PENICHUS OTCYTCTBYET UJIH ABJISIETCS HEBEPHBIM. J{OMyIIeHBI
rpyObIe OIMMOKHU B MCTIOJIb30BaHUH (DOPMYIT M pacdeTe B HaUaje PeIIeHuUs.

o1 0ana — 3amava pemieHa 4acTUYHO. BO3MOXKHBI HECYIIECTBEHHbBIE OIMMOKH B
pacdeTax Ha KOHEYHOM 3Tare, OTCYyTCTBYET KOHECUHBIA OTBET.

e 2 paJjia - JaH KOHCTPYKTUBHBIN U 00OCHOBAHHBIN BapUaHT PEIICHUS 3a0auH.
3. lIpeocmasnenue eviopannoco cnocoba peuieHus.

¢ () 6ay10B — 3a/1aua He pemieHa u He opopmIieHa.

e 1 6as1 — ohopmiIeHHE 3a1aHUS TIPOBEICHO C CYIIECTBEHHBIMH 3aMECUaHHSIMU.

o2 Oamama — odopMIeHHE PEIICHUS  COOTBETCTBYET  TpPeOOBAHUSIM.
[IpoaeMOHCTPUPOBAHO  TOCIEAOBATEILHOE, NPABWIbHOE PEIICHUE 3a/a4H,
MIPaBUJILHOE BHITIOJIHEHHE BCEX PACUETOB, 3alIMCaHbI BCE HE0OX0AUMbIe (hOPMYIIbI B
obOmeM BuAE, MPOAESMOHCTPUPOBAH MEPEBOJ JaHHBIX 3amaun B cuctemy CHU,
MPUBEJICHBI TPUMEPHI YPAaBHEHUI HEOOXOJMMBIX PEaKIHMi, eIUHUI] U3MEPEHUS U
T.I1., UMEETCsI TIOJIHBI OTBET HA BOMPOC 3a/1a4H.

Ouyenka «omauy¥Ho» - B TIPOIECCE PEIICHHS PAcYeTHOW 3aqadydl CTYACHT
JEMOHCTPUPYETCS TOCIICA0BATEIBLHOE, MMPABUILHOE BBIOTHCHUE BCEX ICHCTBUM;
yMeHue 000CHOBAHHO HM3J1araTh CBOM MBICIIH, JACJIaTh HEOOXOANMBIC BHIBOIBI.

Ouyenka «xopouwto» - B TIPOIECCE PACUETHOM 3aJaud JIEMOHCTPHUPYIOTCS
3HAHMS TEOPETHUUECKOT0 MaTeprasa U yMEHUE UX IPUMEHSTH JJIs PEIICHUS 3a/1a4K;
MOCJIEIOBATEIbHOE, TPABUJILHOE BBIIOJIHEHHE BCEX JCHCTBUN; BO3MOXKHBI
HECYIIIECTBEHHBIC OIIMOKH.

Ouenka «y0oeiemeopumesibHo» - B IPOIIECCE PELICHUST PACYETHOM 3a7jauun
JOTMYIIEHBI CYIIIECTBEHHBIE OTUOKY; PEIICHHE 3aa491 HE TOBEACHO JI0 KOHIIA.

Ouenka «neyoosiemeopumesbHo» - 3aJaya HE pEUICHA WIM pelieHa He
BEpPHO, a0COIFOTHO HEBEPHBIN X0 pEIICHUSI.

Kputepun ouneHmBaHMsT NPAKTHKO-OPHEHTHPOBAHHOIO  BOIPOCA
(curyanum):

1. Koncmpyxmugnocms u 060CHO8AHHOCMb 8bIOPAHHO20 CNOCOOA PeUleHUs.

0 02/1510B — BapUaHT PELICHUS OTCYTCTBYET WM SIBJISIETCSI HEBEPHBIM.

1 06ana — gaH 4YaCTUYHBIA OTBET HA BOMNPOC, HEMOJHOE TEOPETHYECKOE
00OCHOBaHHE, BO3MOXHBI EIUHUYHBIC OIIMOKM, HE MPHUBEACHbI KOHKPETHHIC
npuMepsl. BEIBOA HE 1OCTATOYHO apryMEHTHPOBAHHBIN WIIA OTCYTCTBYET.

2 0as171a - 1aH KOHCTPYKTUBHBIN U 000CHOBAaHHBIN BapUaHT OTBETA Ha BOIIPOC.

2. Ilpeocmasnenue 6b16panto20 cnocodoa peuleHus.

0 6a1710B — HE 0(OPMIICH OTBET Ha BOTPOC WJIM OTBET (hparMeHTApHBI.

1 0ann — oOOCHOBaHHWE SIBJISIETCS HE CYIIECTBEHHBIM, HE IMOIKPEIICHO
3HAHUSMU TEOPETHUYECKHX MOJIOKEHUU. 3amaHue o0(GOpMIIEHO C CYIIECTBEHHBIMU
3ameuanusiMu. He cocTaBieHbl ypaBHEHUS peakiuii (Tpy HEOOXOIUMOCTH).

2 Oama —  pemieHHe  MPEJACTABICHO  COIJIaCHO  TPEeOOBAHUSIM.
[IpoieMOHCTpUPOBaHO yMEHHE OOOCHOBAaHHO H3Jaratb CBOU MBICIH, JI€TaTh
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HEOOXOJMMbIE BBIBOJIbI, IOCIIEOBATEIBHOE, TMPUBEIECHBI MPUMEPHl YpaBHEHUN
peaknuii, GU3NKO-XUMHUIECKUX MPOIIECCOB | T.II., 3aJaHUE MPABMIIEHO 0(POPMIICHO.

OueHka «OTJIMYHO)» - B MPOIECCE PEIICHUS MPAKTUKO-OPUEHTUPOBAHHOTO
BOIlpoca (CUTyalluu) JaeTcs KOMIUJIEKCHasi OIlEHKa MPEIJIOKEHHON CUTyaluu
(3amaun); EMOHCTPHUPYIOTCS TIAyOOKHE 3HAHUS TEOPETHUECKOro MaTepuaia |
YMEHHE UX TPUMEHSTh Ha MPAKTUKE; MOCIIEI0BATEIIBHOE, TPABUIIBHOE BBITIOJTHEHUE
BCEX 3aJIaHUI; YMEHHE 00OOCHOBAHHO M3JIaraTh CBOM MBICIIH, JIeJaTh HEOOXO0IUMbIE
BBIBOJIBI.

OueHka «Xopomio» - B MPoLECCe PEIICHHUS MPaKTUKO-OPUEHTUPOBAHHOTO
BOIpoca (CUTyallMu) JaeTcsd NpaBWIbHAs OIEHKA MPEJIOKEHHON CUTYyalluu;
JIEMOHCTPUPYIOTCSL 3HAHUSI TEOPETUYECKOTO MaTepuaia U yMEHUE UX TMPUMEHSTh;
MOCJIEIOBATEIbHOE, TMPABWIBHOE BBIMOJHEHUE BCEX 3aJaHUN; BO3MOXKHBI
HECYIIIECTBEHHbIC OIIMOKH; YMEHHUE IOCJIEeI0OBATEeNIbHO U3JIaraTh CBOM MBICIIH,
JIeTIaTh BBIBO/IBI.

OueHka «yI0BJIETBOPUTEJIBLHO» - B TIPOILIECCE PEIICHUS TMPAKTUKO-
OPUEHTUPOBAHHOTO BOMpOca (CUTyallMu) IOMYIIEHBI T'pyOble OMIMOKU, OOJbIIas
YacThb 3aJ]aHus BBIIOJHEHA.

OueHka «HeYJIOBJIETBOPUTEIBLHO» - B TIPOIIECCE PEIICHUS] MPAKTUKO-
OPUEHTUPOBAHHOTO BOMpOca (CUTyallMu) MpeAoKeHa HEMpaBUiIbHAS OICHKA
MPENIOKEHHON CUTYALMH UJIU €€ TTOJIHOE OTCYTCTBUE; OTCYTCTBUE TEOPETUUECKOTO
00OCHOBaHUS BBINIOJIHEHUS 3a/IaHU; 3aJlaHUe HE BBHINIOJHEHO WJIM BBITIOJIHEHO
YaCTHUYHO — MEHEE MOJIOBUHBI.

[IpenogaBarens N.C. BopoBuk

(moamnuce)

« » 2023 r.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O ObPA30BAHUA

«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUWYECKU
YHUBEPCUTET»

Bo3Mo:xHbIE TeMBbI 1JI51 HOATOTOBKY HHGOPMALMOHHOIO COO0IIEHHSI
(mpe3eHTAIUN) K 3aHATHAM

1. TunuyHbeli coCTaB NOPUPOAHON BOAbL. I[IpuMecu mTPUPOAHBIX W
TEXHOJIOTUYECKUX BO/I.

2. OcoOeHHOCTH XMMUYECKHUX MPOLIECCOB B ruapocdepe.

3.  OcoOeHHOCTM XHUMHYECKMX TpoiieccoB B atmocdepe. Cocras
IIAPHUKOBBIX I'a30B.

4.  HoBble MaTepuanbl 1 YIAKOBKH MUIIEBBIX MPOIYKTOB.

5.  IIumesle 10OOABKU PACTUTENBHOIO MPOUCXOKACHUS, UCIIOJIb3yEMbIE B
POJIYKTaX MUTAHUS.

6.  briToBbIe QUIBTPHI: KIAcCU(HUKALUA U TTpaBUiIa MOA00pa.

7.  Opranudeckue ¥ HEOPraHUUYECKHUE BEIIECTBA B OBITY.

8.  3arpssHeHue npupoaHON BOJBI (AHTPOMOTEHHOE 3BTPOPUPOBAHUE)

[TAB, OBITOBBIMH, CEIHLCKOXO3SIUCTBEHHBIMU M MPOMBIIUICHHBIMU CTOYHBIMU
BOJIaMH.

9.  Ouuctka BoAbl HA BOJIOOYUCTHBIX CTAHIIUSX.

10. Kak BpIOpaTh NHIIEBON MNPOAYKT IO €ro MapKUpoBKe (pabora c
HOPMATUBHBIMH JIOKYMEHTAMHU ).

11. Crparerndeckuii IpoayKT NUTaHUS (JIBHSHOE MAclio).

12. Hcnonb3oBaHue SBJICHUS BO30YXKIEHHUS OJICKTPOHOB HA TMPAKTHKE.
Jlazepsl.

13. [Iloka3zatenu kadyecTBa NMUTHEBOM BOJBI (paboTa ¢ HOPMATUBHBIMHU
JIOKyMEHTaMHu ).

14. Knaccudukauusa mnpupoJHON MuUHEpalibHOW BoAbsl  (pabota ¢
HOPMATUBHBIMH JIOKYMEHTAMHU).

KpuTtepuu ouieHKH CO001IeHU (TIPe3eHTALIUN):

@ CootsercTBHE COfEpKaHUI PAOOTHI TEME.

@ CaMOCTOATENBHOCTD BBIIOJIHEHHS PaOOTHI, ITyOHHA IIPOPaOOTKH
MaTepHuala, UCIOJIb30BaHNE PEKOMEHIOBAHHON U CITPAaBOYHOM JIUTEPATYPhI

@ lccrenoBarenbckuii Xapakrep.

@ JlorM4HOCTh M II0CIIEN0BATENBLHOCTD U3IIOKEHHMS.

@ OGOCHOBAHHOCTH M JJOKA3aTEIBHOCTH BBHIBOJIOB.

@ I'paMOTHOCTE M3JIOKEHHS U Ka4eCTBO 0(hOpMIIEHUS PAOOTEL.

@ Vcnonb30BaHne HATIISAIHOTO MaTEpHUaa.

OueHka «omauyno» BBICTABISETCS CTYACHTY, €CIM IOATOTOBIICHHOE
COOOIIIEHUE COOTBETCTBYET KPUTEPUSIM, TMPEAbSIBIIEMbIM K COOOIIECHHUIO.
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N3maraemsiii MaTeprai OCBOCH CTYJICHTOM B ITOJTHOM 00beMe, BBICTYMAIOIINM JIETKO
OpPHECHTHPYETCS B MaTepuaje, II0JHO M apryMEHTHPOBAHO OTBEYaeT Ha
JIOTIOJIHUTEIIbHBIC BOIPOCHI, H3JIaraeT MaTepHajl JIOTHYSCKH II0CIIeIOBATEIIBHO,
JIeJIaeT CaMOCTOSTCIBHBIC BBIBOJIBI, YMO3AKIIOUCHHS, JEMOHCTPHUPYET KPYrosop,
UCIIOJB3YET MaTepuald M3 JIONMOJIHUTCIBHBIX HMCTOYHHKOB, HWHTEPHET-PECYPCHIL.
CooOImmieHue HOCHT HCCIICIOBATCIIbCKUM — XapakTep. Peub xapakrtepu3yeTcs
SMOLIMOHATILHOW BBIPA3UTEIBHOCTBIO, YETKOM JUKIUEH, CTUIUCTUYECKOU U
opdosnuueckoit I'PaMOTHOCTBHIO. Hcnonb3yet HATJIS THBIHA MaTepual
(mpe3eHTarus).

OueHka «xopouio» - 1O CBOMM XapaKTEPUCTHKAM COOOIIEHHE CTyACHTa
COOTBETCTBYET XapaKTEPUCTHKAM OTJIWYHOTO OTBETa, HO CTYACHT MOXET
HCIIBITBIBATh HEKOTOPHIE 3aTPYJAHEHHUSA B OTBETAaX Ha JOMOJHUTEIbHBIC BOIPOCHI,
JIONyCKaTh HEKOTOPBIE MOTPEIIHOCTH B peud. OTCYTCTBYET MCCIIEIOBATCIHCKUM
KOMIIOHEHT B COOOIIICHUH.

OueHka «yo0oe1emeopumenvHo» - CTYJICHT UCIHBITBIBAI TPYJAHOCTH B
moA0Ope MaTepHalia, ero CTpyKTypupoBaHuu. I1onp30Baics, B OCHOBHOM, yUeOHOM
JUTEpPaTypoOr, HE HMCIOJIB30Ball IOMOJHHUTEIBHBIC MCTOYHHMKH HH(popmaruu. He
MOXET OTBETHUTH Ha JIOMOJIHHUTEILHBIC BOIPOCHI IO TeMe COOOImeHus. MaTepuan
M3JIaraeT He MOCICA0BaTEILHO, HE YCTAHABIMBACT JIOTHUYCCKHE CBSI3H, 3aTPYTHACTCS
B (opmMynupoBKe BBIBOAOB. JlomyckaeT cTHIMCTHYECKHE W Op(dOIMHUIECKUE
OIITHNOKH.

OueHka «HeyooeiemeopumenbHo» - COOOIICHUE CTYACHTOM HE
MOATOTOBJICHO JIMOO MOATOTOBIICHO MO OJJHOMY MCTOYHHMKY MH(pOpMAIUH, MO0 HE
COOTBETCTBYET TEME.

- OILICHKA «3a4TEHOY» BBICTABIISICTCS CTYACHTY, €CJIM 10 CBOMM XapaKTEPUCTUKAM
paboTa CTyJeHTa COOTBETCTBYET TpPeOOBAHUSAM, NPEIABABIICMBIM K OIICHKAM
«OTJIMYHO», «XOPOIII0» U YAOBICTBOPUTEIHHO.

- OIICHKa «HE 3a4TE€HO» COOOIIEHUE CTYICHTOM HE IOJATOTOBJICHO JIMOO
MTOTOTOBJICHO TI0 OJHOMY UCTOYHUKY WH(OpMAIH, 1100 HE COOTBETCTBYET TEME.

Kpurtepun ouneHuBaHMsT OTBETOB CTYAEHTOB IIPH BBICTYIUICHUM HA
3aHATHU:

1. YpoBeHb ycBOEHUSI MaTepralia, MPeayCMOTPEHHOTO IPOTPAMMOM.

2. YMeHHMe aHamu3MpOBaTh MaTepuall, yCTaHABIMBATh PUYUHHO-
CJIE/ICTBEHHBIE CBSI3H, JI€JIaTh BHIBOBI.

3. KauectBo oTBeTa (ero oOuiasi KOMIO3UIMS, MPABUIBHOCTb, JIOTUYHOCTD,
NIOCJIEIOBATENBHOCTh,  APTYMEHTHPOBAHHOCTb,  HCIIOJIb30BAaHWE  HAy4YHOU
TEPMHUHOJIOTHH, BBIBOJIbI, 00IAs 3Py AULINSA).

4. OTBeTbl Ha BONPOCHL: MOJIHOTA, apryMEHTUPOBAHHOCTH OTBETA, YMEHUE
UCIIOJIb30BaTh OTBETHl HAa JOIMOJIHUTENbHBIE BOMPOCHl [Isi OOJee MOJIHOro
PACKpBITHS COJIep KaHUs U3JIaraeMoro Bompoca).

5. HMcnonb30BaHue JONOJHUTEIBHON JIMTEPATYphl NPU IMOATOTOBKE OTBETOB
(s mokiana).
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OneHka «OTJMYHO» BBICTABISETCS CTYIACHTY, €CIH JIOTUYHO W3O
coJiep>KaHNe CBOETO OTBETA HA BOMPOC, MPU ITOM BBHISBIICHHBIC 3HAHUS MPUMEPHO
COOTBETCTBOBAJIN 00BEMY M TIyOWHE WX PACKPBITHSA IO MPOTPAMME; MPABUIBLHO
WCITOJIB30BaJI HAYYHYIO TEPMUHOJIOTHIO B KOHTEKCTE OTBETA; BEPHO, B COOTBETCTBUU
C BOIPOCOM XapaKTEpHW30Bal OCHOBHBIC (DaKThI, SBJICHUS, MPOIECCHI, METOJbI
aHaIM3a, X0 POBEJICHHOTO SKCTIICPUMEHTA, BBIJICTISIS MX CYIIIECTBEHHBIC MPU3HAKH,
3aKOHOMEPHOCTH; OOBSICHUI MPUIUHHO-CIICJICTBEHHBIE U (YHKITMOHAIBHBIC CBSI3U
¢dakToOB, MPOIIECCOB, SBICHUHN; OOHAPYKWJ yYMEHHE pPACKpbhIBaTh Ha MpUMEpax
OTHOCSIIIAECS K BOMPOCY TCOPETHUUECKHUE TIOJIOKEHUS U TOHATHUS; TOKa3all YMEHHUE
dbopMyIMpoBaTh Ha OCHOBE MPUOOPETCHHBIX 3HAHWKA COOCTBCHHBIC CYXKICHHS H
apTyMEHTHI TI0 OMPEICIICHHBIM MTPOo0JIeMaM, WILTIOCTPUPOBATH OTBET YPaBHCHUSIMHU
peakiuii; MpOosSBUI YMEHHUS CPaBHUBATH (DAaKThI, SBJICHHS, MIPOLIECCHI, KOHIICIIIUH,
BBISIBIISIE WX OOIME 4YepThl M pa3Iuyusi; BBICTPOMJI OTBET JIOTHMYHO,
nocienoBaTebHO. CTENEHb TMPOSIBICHUS KaKIOTO W3 TICPECUUCICHHBIX yYMEHUI
OTIPEIETISIETCS COJEPKAHMUEM BOIIPOCA.

OueHKa «XOpoIIo» - CTYJICHT JOMYCTHJI MaJO3HAYUTEIbHBIC ONTUOKH, WIIH
HEJOCTAaTOYHO MOJIHO PACKPBUI COIEPKAHKUE BOIIPOCA, a 3aT€M HE CMOT B IpoIIecce
Oecembl CaMOCTOSITENIbHO JaTh HEOOXOJMMBIC TMOMPAaBKH M JOMOJHCHHS, WIJIH HE
OOHapyX U Kakoe-TMO00 M3 HEOOXOAUMBIX JJIsI PACKPBITUS JTaHHOTO BOIpOCa
yMEHHUE.

OuneHka «yI0BJETBOPUTEIBLHO» - B OTBETE JIOMYIICHBI 3HAYUTEIIbHbBIE
OMMOKU, WM B HEM HE PACKPBITHI HEKOTOpPhIE CYIECTBEHHBIC aCIEKThI
CoJIep KaHusl, MJIA CTYICHT HEe CMOT MOKa3aTh HEOOXOIUMbIE YMECHHUSI.

OuneHka «HeYJAOBJIETBOPUTEJIbHO» - B OTBETE JIOMYIIECHHI 3HAYUTEIIbHbBIE
OIIMOKH, CBUICTEIbCTBYIONIUE O HEIOCTATOYHOM YpPOBHE IMOJTOTOBKH CTYJEHTa
WJIM OTBET OTCYTCTBOBAJ BOOOIIIE.

[IpenonaBarens N.C. BopoBuk
(noonuce)

« » » 2023 T.
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CIHENU®HKALMA OLEHOYHBIX CPEJCTB JUJIsA
MPOMEKYTOYHOM ATTECTALIMMA

4.1. Hasnauyenune KOHTPOJIbHA A PABOTA

Crenudukanueid ycTaHaBIMBAIOTCS TPeOOBaHMS K COACPKAHUIO U
o(opMIIeHHIO BapHAHTOB OLICHOYHOT'O CPEJICTBA KOHMPOIbHAS paboma 10 TEMaM:
Tema 1.1. «CTpoeHHEe aTOMOB XMMHYECKHX 3JEMEHTOB M NPHUPOAA XUMHUYECKOU
CBA3U»
Tema 1.2. «Ileproavyeckuil 3aKOH W IIEPUOJMUYECKAS] CHCTEMA XHMHUYECKHUX
DIIEMEHTOB)
Tema 2.1. «TUnbl XUMUYECKUX PEAKIUID
Tema 2.2. «DneKTpoiMTHYECKasi IUCCOLMALINS U HOHHBII 0OMEH»
Tema 3.1. Kunetnueckne 3akOHOMEPHOCTH IPOTEKaHUS XUMUYECKUX PEAKIIMMA
Tema 3.2. PaBHOBECHE XUMUYECKUX PEAKLIAN
Tewma 4.1. JlucniepcHble cucTeMbI U (PAKTOPBI KX YCTOMYHUBOCTU

MPEAHA3HAYEHBl JUIS NPOMEINCYMOYHO20 KOHMPOJs W OLUCHKUA 3HAHUU U
MPaKTUYECKUX YMEHHI CTYICHTOB 10 NporpamMme yueOHou aucuuruimasl XUMHW A
obOpazoBatensHoi nporpamMmbl CIIO no cnenmuanbHoctu 19.02.11 Texnosiorust
NPOAYKTOB U3 PACTUTEJIbHOI0 ChIPb.

4.1.1 KoHTHHIeHT aTTecTyeMbIX: CTyIeHTHI 1 Kypca

4.1.2. ®opma 1 yCJI0BHS aTTECTAIUN:

ATTecTtanus MpoOBOIUTCS B (OpME HK3aMEHA 10 3aBEPLICHUIO OCBOCHUS
yuyeOHOro Marepuana yueOHON TUCHUIUIMHBI U TPU MOJOKUTENbHBIX pe3yJbTaTax
TEKYILEro KOHTPOJIS.

W TOroBeii1 KOHTPOJIb IPOXOAUT B BUIE MMCbMEHHOTO BBIINOJHEHUS 3aJaHUN
HK3aMEHALMOHHOI0 OMJieTa U YCTHOro co0eceJ0BaHuUs.

BapuaHT KOHTPOJIbHON pabOThl COCTOUT U3 JIBYX YaCTEH:

1. TecroBass 4acTh, KOTOpasi BKJIKOYAET TECTOBBIE BOIPOCHI Pa3HBIX BHJIOB.
Cognepxut 10 TecTOBBIX BONPOCOB U3 pa3HbIX TeM (1-2 Bompoca), B3ThIX U3 QoHa
TECTOBBIX 33JIaHUM I TEKYIIETO U MMPOMEKYTOUYHOIO KOHTPOJIS 10 TEMAM.

2. Ilpaktuyeckas 4dactb. [IpakTHueckass 4yacThb SK3aMEHALIMOHHOTO Ouiera
COCTOMT M3 33JIaHUS HA OCYILECTBICHUE LEMOYKH MMPEBPALLIECHUMN U IBYX PACUETHBIX
3amay  (pacu€Tbl NO XHUMHUYECKOW ¢opMmyne U pacd€Tbl MO XUMHUYECKUM
YpaBHEHHUSAM), B3ATHIX U3 (POHAA MPAKTUKO-OPUEHTUPOBAHHBIX U PACUETHBIX 3a/1a4.

4.1.3. Bpems BbINOJIHEHUS:

BBITIOJTHEHNE 45  wmuH;
cobece0BaHne MUH.
BCETO 45 MUH.

4.1.4. Pexomenayemasi qutreparypa st pa3pad0TKH OLIEHOYHBIX CPEICTB
U MOAT0OTOBKH 00y4alOUIUXCH K ATTeCTANNH.
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1. Metoauueckue pexkoMeHgauuu [InexkTpoHHbli pecypc] URL:
http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/

2. OtkperTeiii 6ank 3amanuii EI'D / Xumus [DmekTpoHHBIA pecypc].
URL: http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=EA45D8517ABEB3
5140D0D83E76F14A41

OcCHOBHBIE eYaTHbIE U3TaAHUSA

1. Amndunorenona, . B. Xumus: y4eOHMK W TPAKTUKYM IJIsI CPETHETO
npodeccuoHanbHoro  obpazoanus / W. B. Aupunorenoa, A. B. baGkos,
B. A. IlonikoB. — 2-¢ u3., ucnp. u nomn. — Mocksa: M3gatensctBo FOpaiit, 2022.
— 291 c.

2. [lleromuxuna, H. A. O6mas xumus: ydeOnuk migs CIIO / H. A.
[lleronuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuit, A.b. Xumusa: y4eOHMK M NPAKTHUKYM I CPEIHETO
npodeccuoHanbHoro odpaszoanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-¢
u3 1., nepepad. u qon. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHHMK Jid cpeaHero mpodecCUOHATBHOrO 00pa3oBaHus /
1O. A. JleGenes, I'. H. ®aneeB, A. M. T'onyGes, B. H. IllanoBain; mox oOmieit
penakuueit I'. H. ®aneeBa. — 2-e u3., nepepad. u gon. — Mocksa: M3narenbcTBo
FOpaiit, 2022. — 431 c.

JlonoanumenvHvle ucmouHuKu

5. I'ycesa, E.B. Xumus nis CIIO: yueGHo-MeTonuueckoe nocodue / E.B.
I'yceBa, M.P. 3uranmuna, /. . KynukoBa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3MeKTpOHHBIN // JlaHb : 3JIEKTPOHHO-

oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obpamenus: 14.10.2022). — Pexxum nocTyma: Jjisi aBTOPHU3. MOJIb30BaTENEH.
6. UYepnukona, H.}O. Xumus B 1oCTyITHOM U3JI0KEHUH: Y4eOHOE TTocOoOne

st CITO / H. FO. YepnukoBa. — 2-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: snexktpoHHbId // JlaHb:
ANEKTPOHHO- OubanoTeuHast cucrema. — URL: https://e.lanbook.com/book/195532
(mara oopamenusi: 14.10.2022). — Pexxum nocTtyna: ajis aBTOpH3. MOJIb30BaTeEH.

7. [eBuunpina, JI.B. Xumus: yueOnoe nocodue / JI.B. llleBuuiipina, A 1.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Tekcr: snextponnbldt // JlaHb: 3nekTpoHHO-OMONMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (matra obOpamenus: 14.10.2022). — Pexum
JI0CTyMa: JUJIsl aBTOPH3. TOJIb30BaTENEH.

8. bmunos, JL.H. Xumusa: yueOnuk mis CIIO / JI.LH. baunos, WN.JIL
[lepdunona, T.B. CokonoBa. — 2-e u3n., crep. — Cankrt-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: snexktpoHHbd // JlaHb:
AJIEKTPOHHO- OnbnmroTeyHas cuctema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum goctyma: Jijis aBTOPHU3. MOJIb30BaTENEH.

9. Pe3nukoB B. A. COoOpHMK ynpaxXHEHUH M 3a7ad [0 OpPraHUYeCcKOM
xuMun: yayeoHoe nocodue / B.A. PesnukoB — Cankr-IlerepOypr: Jlanp, 2021. —
226c¢.
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http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1

10. Kanyctuna A.A., Xampuenko W.I'., JIubanor B.B. OO6mas wu
Heopranuyeckass xumus. [Ipaktukym / A.A. Kamyctuna, U.I'. Xanpuenko, B.B.
JIn6ano — Cankrt- [lerepOypr: Jlanb, 2020. — 152 c.

11. Tabpuensn O.C. Xumus 18 mnpodeccuid U CHEHUATBHOCTEH
TEXHUYECKOTO MPODUIIS: yUeOHUK JUTSI CTY. YUPEKICHHUM cpel. mpod. 0Opa3oBaHUs
/ O.C. I'abpuensu, U.I'. OctpoymoB. — 4-e u3z., ctep. — M. : U3matensckuii 1IeHTp

«Axkamemus», 2017. — 272 c.

bubaunorpaguueckoe onucanue u3aaHus
(aBTOp, 3ar71aBHE, BU/I, MECTO U 'O/ U3IAHNS,
KOJI.CTP.)

OcHoBuas/
JTOMOJTHUTEIbHAA
JuTeparypa

KHuroo0ecrneueHHOCTh

Koa-
B0O.9K3. B
omo.J1.
CIIoIYyY

JJIEeKTPOHHbBIE
pecypchl

I'muuka, H. JI.

O6mas xumusi B 2 1. Tom 1 : yueOHUK niist
CIIO / I'muuka H. JI. ; mox pen. ITonkosa B. A.,
babkoBa A. B. - 20-¢ u3., mep. u JI01. -
Mocksa : FOpaiit, 2021. - 349 c. -
(ITpodheccronanpHOE 00pa3oOBaHME).

OCH

ObC HOpaiit

I'muuka, H. JI.

O6mast xumusi B 2 1. Tom 2 : yueOHUK 1715t
CIIO / I'muuka H. JI. ; mox pen. ITonkosa B. A.,
babkoBa A. B. - 20-¢ u3j., mep. u JI01. -
Mocksa : FOpaiit, 2021. - 383 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

OCH

ObC HOpaiit

Hukonbckuii, A. b.

Xumus : yaeOHUK U TPAKTUKYM ISt

CIIO / Hukonbckuii A. b., CyBopo A. B. -

2-e u3[., nep. u goi. - Mocksa : FOpaiir, 2021. -
507 c. - (ITpodeccuonanbHOE 00pa3oBaHKE).

OCH

ObC HOpaiit

3aiiies, O. C.

Xumust. JIabopaTopHbIii IPaKTUKYM U COOPHUK
Bagay : yueOHoe nocooue ms CIIO / 3aitres O.
C. - Mocksa : Opaiit, 2021. - 202 c. -
(ITpodbeccuonanpHoe 0OpazoBaHue).

OCH

ObC IOpaiit

Tynukun, E. U.

Xumus. B 2 u. Yacts 1. O01mas u
HEOpraHW4YecKasi XUMHUSI | YIeOHUK IS

CIIO / TynukuHn E. U. - 2-e u3z., ucnp. u gom. -
Mocksa : Opaiit, 2021. - 385 c. -
(ITpodheccronanpHOE 00pa3oBaHue).

JTOII.

ObC IOpaiit

Tynukun, E. U.

Xumus. B 2 u. Yacte 2. Opranuueckas

xumus : yaeOHuk mist CI10 / Tynukun E. U. -
2-e u3[., uctp. u aoi. - Mocksa : FOpaiir, 2021.
- 197 c. - (IlpodeccnonanpHOE 0Opa3oBaHue).

OBbC Opaitt

MapteiHoBa, T. B.

J1OI1

ObC Opaiit
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&amp;f14_16=0&amp;f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&amp;t=12&amp;next=1
https://urait.ru/bcode/470016
https://urait.ru/bcode/470485
https://urait.ru/bcode/471399
https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554

XuMUs : y9eOHHUK U MPAKTUKYM JJIsI

CIIO / MapteinoBa T. B., Apramonosa U. B.,
['onynoB E. b. ; mox o6m. pen. MapteiHoBoii T.
B. - 2-e u3n., ucnp. u Jor. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanpHOe 0OOpa3oBaHKE).

JleGenes, 0. A.

Xumus : yueonuk 11 CITO / JIebenes 0. A.,
Danees . H., Tomyber A. M., [llanosan B. H. ;
o oom. pea. @aneesa I'. H. - 2-e uzn., niep. u
mor. - Mockaa : IOpaiit, 2021. - 431 c. -
(ITpodheccnonanprHOoe 0OOpa3oBaHKeE).

JTOTI

DBbC IOpait

JleGenes, 10. A.

Xumus. 3aja4HuK : yaeOHOE TTocoOune JJis
CIIO / mox obmr. pen. @aneesa I'. H.

- Mocksa : FOpaiit, 2021. - 236 c. -
(ITpodheccronanpHOE 00pa3OBaHME).

JTOII

DbC IOpait

Oneitnnkos, H. H.

Xumusi. AIrOpUTMBI PELICHMS 33134 U

TECTHI : ydeOHOe mocoOue s

CIIO / Oneitauxo H. H., MypaBbesa I'. I1. - 3-
€ u3., ucmp. u jo1m. - Mocksa : FOpaiit, 2021. --
249 c. - (ITpodeccronanbHoe 00pa3oBaHue).

mon

ObC HOpaiit

Hnmepnem-pecypcol

1. https://postnauka.ru/themes/chemistry — nexkumm Mo XWUMUHW Ha caiTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nonmyisipHbIii TTPOEKT «DJIEMEHTHI OOJbIION Hayku» (pusuka, Xumus,
MaTeMaTuKa, aCTPOHOMUS, HAyKH O >KU3HU, Hayku o 3emie). HoBocTu Haykwu,

KHWUTH, HAyYHO-TIOMYJISIPHBIC CTAThH, JICKITUH, YHITUKIIOTICIHH.
2. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast 37EKTPOHHAS OMOIHOTEKa XuMudeckoro noprana «Chemnet», cogepxut
yueOHbIe U UH(POPMAIIMOHHBIE MaTEPHUAIIbI ISl IHKOJIBHUKOB U YUUTENEH.
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https://urait.ru/bcode/470929
https://urait.ru/bcode/470947
https://urait.ru/bcode/471732
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://elementy.ru/)
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

CIHENU®HKALMA OLEHOYHBIX CPEJCTB JUJIsA
MPOMEKYTOYHOM ATTECTALIMMA

4.2. Ha3nauenue DK3AMEH

Crnenmdukanueil yCTaHABIMBAIOTCS TpeOOBaHUA K COJCPKAHHUIO W
o OpMIICHUIO BApUAHTOB OIICHOYHOTO CPEJICTBA 9K3AMEH TI0 TEMAaM:
Tema 5.1. «Knaccudukanus, HOMEHKIATypa M CTPOCHHE HEOPTraHUYECKHX
BEILIECTBY
Tema 5.2. « DU3UKO-XMMHUUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY
Tema 5.3. «IIpon3BOACTBO HEOPraHUYECKUX BEUIECTB. 3HAYEHUE U MPUMEHEHUE B
OBITY Y IPOU3BOJICTBE»
Tema 6.1. Knaccudukaimsi, CTpoeHue 1 HOMEHKJIaTypa OpraHM4eCKuX BEIIECTB
Tema 6.2. CBOMCTBA OpraHUYECKUX COCAMHECHUI
Tema 6.3. Opranuueckue BeEIIECTBA B JKU3HEICATEIBHOCTH  YEJIOBEKa.
[1pon3BOACTBO ¥ MPUMEHEHHUE OPTAHMYECKUX BEIIECTB B MPOMBIILICHHOCTH
Tema 7.1. OOHapyXeHHE HEOPTAHUYECKUX KATUOHOB U aHHOHOB
Tema 7.2. OOHapyXeHHE OpPTraHMYECKHUX BEIIECTB OTEJIbHBIX KJIACCOB C
WCIIOJIb30BaHUEM KAYECTBEHHBIX PEaKIINil
Tema 8.1. Xumus B ObITYy M MPOU3BOACTBEHHON JI€ATEIBHOCTH YEJIOBEKA.
XUMUYECKHUI aHaIu3 MPoO BOJIbI

MPEIHA3HAYECHBl I NPOMENCYMOUH020 KOHMPOJs W OLECHKU 3HAHUU,
MPAKTUYECKUX YMEHHUM CTYJCHTOB M0 NporpamMme yueOnou aucuuruimasl XUMUSA
obpazopatenpHoi nporpamMmbl CIIO nmo cnenuanabHoctH 19.02.11 TexHoJsiorust
NMPOAYKTOB MUTAHUS U3 PACTUTEIHLHOIO ChIPbSI.

4.2.1. KOHTMHIeHT aTTecTyeMbIX: CTYJeHThl | Kypca Ha 0a3e OCHOBHOTO
CpelHero oopa3oBaHuUsl.

4.2.2. @opMa 1 yCJIOBUSA ATTECTALUM:

ATTectaiusi ONpoBOIUTCS B (oOpMEe 3K3aMEHa MO 3aBEPIICHUI0 OCBOCHUS
y4eOHOro Marepuajia 2 ceMecTpa U MpU MOJOKUTEIbHBIX pe3ysbTaTaX TEKYIIEro
KOHTPOJISL.

[TpoMeKyTOUHBI KOHTPOJb MPOXOJUT B BUJI€ MHUCHMEHHOTO BBITIOJHEHUS
3a4€THOT'O 3aJIaHH.

3adeTHOE 3aJJaHue COCTOUT U3 JIBYX YacTeH:

1. TecroBas yacTh, KOTOpasi BKJIFOYAET TECTOBBIC BOIMPOCHI PA3HBIX BUIOB.
ComepkuT 15 TECTOBBIX BOIPOCOB, B3ATHIX W3 (OHIA TECTOBBIX 3aJIAHHH I10
paznenam 4 — 7.

2. Ilpaktuyeckas yacthb. [IpakTHueckas 4acTh BaprHaHTa dK3aMEHAIIMOHHOTO
3aJaHusl COCTOMT M3 2-X PacCyeTHBIX 3a7ay W 2 MPAKTUKO-OPUEHTHUPOBAHHBIX
3aIaHUI Ha COCTaBJICHUE YPAaBHEHUS PEaKUHMM B MOJEKYJISIPHOM M MOHHOM BHUJIE
(3KCIIepUMEHTAIBHOM 3a7a4M), B3ATHIX U3 (POHIA MPAKTHKO-OPHEHTUPOBAHHBIX U
pacUeTHBIX 3aJ1a4 110 BKJIIOUCHHBIM TEMaM.
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4.2.3. BpeMsi BbINIOJIHEHMSI:

BBITIOJIHEHNE 40  wmuH;
coOeceloBaHUe 5 MMH.
BCETO 45 MHH.

4.2.4. Pexomenayemasi JuTeparypa AJsi pa3padoTKH OLIEHOYHbIX CPEICTB
U MOATOTOBKH 00Yy4AIOUIUXCS K ATTeCTAMH.

1. Meroauueckue pEeKOMEH1anuu [ DIIEeKTPOHHBII pecypc] URL:
http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/

2. OtkpeiThiit O0ank 3amganuii EI'D / Xumusa [Onextponsbiii pecypc]. URL:
http://ege.fipi.ru/os11/xmodules/qprint/index.php?proj=EA45D8517ABEB3
5140DOD83E76F14A41

OcHOBHBIE EYATHBIE U31AHUSA

3. AndpunorenoBa, . B. Xumusa: y4eOHUK U TPAKTUKYM JJI CpPEIHErO
npodeccuoHanbHoro  obpazoanuss / W. B. Audunorenoa, A. B. baOkos,
B. A. IlonikoB. — 2-¢ u3n., ucnp. u nomn. — Mocksa: U3gatensctBo FOpaiit, 2022.
— 291 c.

4. leromuxuna, H. A. O6mas xumus: yueOnuk ais CI1O / H. A. leronuxuna,
JI. B. Munaesckasi. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

5. Huxonbckuii, A.b. Xumusa: y4eOHMK M NPAKTUKYM i1 CPEAHETO
npodeccuonansHoro obpaszosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u31., iepepad. u porn. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.

6. Xumusi: y4eOHUK JJId CpenHero mpodeccCHoHaNIbHOTO oOpa3oBaHus /
1O. A. Jle6eneB, I'. H. ®aneeB, A. M. T'ony6es, B. H. IllanoBam; mox oOmiei
penakuueii I'. H. ®aneeBa. — 2-e uszg., nepepad. u gon. — Mocksa: M3gaTenbcTBo
FOpaiit, 2022. — 431 c.

JlononnumensvHvie ucmouHuku

7. I'yceBa, E.B. Xumus s CIIO: yuebHO-mMeToamdeckoe mnocobue / E.B.
['yceBa, M.P. 3uranmmuna, /1. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHBIA // JlaHb : 3IEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mata
oOpamenus: 14.10.2022). — PexuM qocTymna: AJisi aBTOpU3. MOJIb30BATEIICH.

8. Uepnukona, H.}O. Xumusi B JOCTYITHOM M3JI0KEHUU: yueOHOE MOcoOue st
CIIO / H. 1O. YepnukoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlansp, 2022, —
316 c.— ISBN 978-5-8114-9500-9. — Texcr: anexkTponHnsbii // JIanb: 3eKTpOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: sl aBTOPHU3. MOIH30BaTEIEH.

9. llleBnunpina, JI.B. Xumus: yueObnoe mocobue / JI.B. IleBHuupina, A.U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekcr: snextponnbldt // JlaHb: 3nekTpoHHO-OMONMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

10. bmunos, JI.LH. Xumus: yueonuxk mns CIIO / JLH. baunos, N.JL.
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http://www.ege.edu.ru/ru/main/legal-documents/rosobrnadzor/guidelines/
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505

[Tepdunoa, T.B. CokonoBa. — 2-e u3f., ctep. — Cankr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: snexTpoHHbd // JlaHb:
AJIEKTPOHHO- OnbmoTeuyHas cuctema. — URL: https://e.lanbook.com/book/167183
(mata obpamenust: 14.10.2022). — Pesxum mocTyma: mjis aBTOPH3. TOJIb30BaTEIICH.
11. labpuensa O.C. Xumusg mis mnpodeccuil W CIeNHATbHOCTEH
TEXHUYECKOTO MPODUIIs: yUeOHUK SIS CTYA. YUPEXKACHUN cpe. mpod. oOpa3oBanus
/ O.C. I'abpuensu, U.I'. OctpoymoB. — 4-e u3z., ctep. — M. : U3narensckuii 1IeHTp

«Axanemus», 2017. — 272 c.

bubaunorpaguyeckoe onucanne u3IaHus
(aBTOPp, 3ar71aBHeE, BU/I, MECTO U I'O/l U3JAHUS,
KOJI.CTP.)

OcHoBHas/
JOIOJHUTEJIbLHAN
JuTeparypa

KuuroooecneueHHocTn

Koa-
B0O.9K3. B
ono.J1.
CIIoI Y

JJIEeKTPOHHBIE
pecypcsl

I'muuka, H. JI.

O6mas xumusi B 2 1. Tom 1 : yueOHUK miist
CIIO / I'muuka H. JI. ; mox pen. ITonkosa B. A.,
babkoBa A. B. - 20-¢ u3j., mep. u JI01. -
Mocksa : FOpaiit, 2021. - 349 c. -
(ITpodheccronanpHOE 00pa3oOBaHUE).

OCH

ObC HOpaiit

I'muuka, H. JI.

O6mas xumusi B 2 1. Tom 2 : yueOHUK 1715t
CIIO / I'muuka H. JI. ; mox pen. ITonkosa B. A.,
babkoBa A. B. - 20-¢ u3., mep. u JI01. -
Mockaa : FOpaiir, 2021. - 383 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

OCH

ObC HOpaiit

Hukonbckuii, A. b.

Xumus : yaeOHUK U TPAKTUKYM ISt

CIIO / Hukonbckuii A. b., CyBopoB A. B. -

2-e u3[., nep. u goi. - Mocksa : FOpaiir, 2021. -
507 c. - (ITpodeccuonanbHOE 00pa3oBaHKE).

OCH

ObC HOpaiit

3aities, O. C.

Xumus. JIabopaTOpHBINA MPaKTUKYM U COOPHUK
3agad : yueOHoe nocobue qis CIIO / aiines O.
C. - Mockga : FOpaiir, 2021. - 202 c. -
(ITpoeccronanpHOE 0Opa3oBaHUe).

OCH

ObC HOpaiit

Tynukun, E. U.

Xumus. B 2 4. Yacts 1. O01mas u
HEOpraHWYeCcKasi XUMHUS | YIeOHUK IS

CIIO / TynukuHs E. U. - 2-e u3z., ucnp. u go. -
Mocksa : Opaiit, 2021. - 385 c. -
(ITpodeccronanpHOE 00pa3oBaHUe).

ITo1I.

OBbC Opaitt

Tynukun, E. U.

Xumus. B 2 u. Yacte 2. Oprannueckas

xumus : yaeOnuk 11t CI10 / Tynukun E. U. -
2-e u3[1., uctp. u aoi. - Mocksa : FOpaiir, 2021.
- 197 c. - (IlpodeccnonanpHOE 00pa3oBaHuE).

OBbC O0paitt

MapteiHoBa, T. B.

J1OI1

OBbC Opaiit
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https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554

XuMUs : y9eOHHUK U MPAKTUKYM JJIsI

CIIO / MapteinoBa T. B., Apramonosa U. B.,
['onynoB E. b. ; mox o6m. pen. MapteiHoBoii T.
B. - 2-e u3n., ucnp. u Jor. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanpHOe 0OOpa3oBaHKE).

Xumusi. AIrOpUTMBI PELICHMS 33134 U

TECTHI : ydeOHOe rmocodue s

CIIO / Oneitauxo H. H., MypaBbesa I'. I1. - 3-
€ u3., ucrp. u jo1m. - Mocksa : FOpaiit, 2021. --
249 c. - (ITpodeccronanbHoe 00pa3oBaHue).

Jlebenes, 10. A. oI OBC FOpaiit
Xumus : yueonuk s CITO / JIebenes 1O. A.,

Danees . H., Tomyber A. M., [llanosan B. H. ;

o oomr. pea. @aneesa I'. H. - 2-e uza., ep. u

mor. - Mockaa : FOpaiit, 2021. - 431 c. -

(ITpodheccnonanprHOoe 0OOpa3oBaHKeE).

Jlebenes, 10. A. oI OBC HOpaiit
Xumus. 3aja4HuK ;| yaeOHOE TTocoOune IS

CIIO / mox obmr. pen. @aneesa I'. H.

- Mocksa : FOpaiit, 2021. - 236 c. -

(ITpodheccronanpHOE 00pa3OBaHME).

Onetinukos, H. H. ITOII ObC HOpaiit
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIIET'O ObPA30OBAHUNA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUWYECKU
YHUBEPCUTET»

4.3. O0pa3en BapuaHTa 3a/1aHUI 110 KOHTPOJILHOM padora
MO TUCHUIIINHE «XUMHSD)

Bapuant Nel
I. BLINOJIHUTH TeCThI:
1.  Yucno npoTOHOB M HEMTPOHOB, COIEPKAIUXCS B siIpe atoma u3otona 'K,
PaBHO COOTBETCTBEHHO:
a) 19u40 0)21ul19 B) 20 u 40 r)19u 2l
2.  Dnekrponnas koupurypanus Is?2s*2p®3s23p® coorsercTByeT HORY:
a) Sn** 0) S~ B) Cr** r) Fe?
3. B OCHOBHOM COCTOSIHMM TPU HECHAPEHHBIX DJIEKTPOHA UMEET aTOM:
a) KpeMHHUS 0) pocdopa B) Cephl r) xJjopa
4. DIEMEHT C DIEKTPOHHON KOH(QHIypauueil BHEIIHErO YpOBHA ... 3s23p?
o0Opa3yeT BOJIOPOJTHOE COCTMHEHNE COCTaBA:
a) 9H4 6) 9H B) 3H3 F) 3H2
5. N3 mnpemnoxxeHHOro TmiepedyHs BBIOGpUTE JBa BEIECTBA C HOHHOM

KPUCTAJUIMYECKOW PEIIETKON U KOBAJIEHTHBIMU MOJISIPHBIMU CBA3SIMU:
1) xnopun 6apus

2) XJIOpUA aMMOHUS

3) ruApOKCU HATPHUS

4) XJI0pOBOIOPO/T

5) xnopun cepsi (IV)
B oTBete 3anummre HoMepa BRIOpAHHBIX BEIIECTB.
6. Peaknusa HenTpanu3auuu NpOUCXOAUT IPU B3aUMOAECHCTBUN BELIECTB:
a) BaOu HzSO4
6) KOH u HNO;3
B) Na,O u H,O
r) CaCO; u HCI
7. Y CTaHOBUTH COOTBETCTBUE MEXKAY COCTABOM COJIM U PEAKLIHUEN CPENbl €€
BOJHOTO pacTBOpa:
Cocmag coau: Peakuyusn cpeowt Omeem:
1. NaNO, a) Kucas 1. -
2. Al(SO4); 0) HeWTpaibpHas 2. -
3. NaNOs B) III€JIOYHAS 3. -

8. Pasnosecue peakiun: CaCO3 == Ca0 + CO: — Q cmemaercs BIpaBo
pu:
a) CHIDKCHHH TEMITepaTyphl M YBEIIMUCHUH TaBICHUS
0) MOBBIIICHUY TEMIICPATYPhl U YMCHBIIICHUH JIaBJICHUS
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B) MOBBILLIEHUN TEMIIEPATYPhI U YBETUUECHUU 1aBJICHUS
') YMEHBIIICHUU TEMIIEPATYPhl U YMEHBITICHUH JTABJICHHSI

9. B 25 r Boab!l pactBopwid 15 T ruppokcuaa Kanus. BelaucianuTh MaccoByro
JIOJTI0 THJIPOKCH/Ia KaJIisl B pacTBOpE:
a) 55%; 0) 37,5%; B) 75,5%; r) 15%.

10. Cpemnm TpemIOKECHHBIX  (OPMYJI  BEIIESCTB, PACIOJIOKCHHBIX B
MIPOHYMEPOBAHHBIX SUYCHKAX, BRIOCPHUTE:

A) cnabyro kucioty, b) kuciaotHsiit okcua, B) amdorepHbIi THAPOKCHT.

1 2 3
Nay[Zn(OH)4] a30THas KACIIOTa okcu Mapranta (VII)
4 5 6
Zn(OH), ruapokcu kanbius (1) K>CO;
7 8 9
KHSO4 BaO, H,S

3anumure B TaOJIMIly HOMEpa sYE€EeK, B KOTOPBIX PACIOJIOKEHBI BEIECTBA,
M0J1 COOTBETCTBYIOIIMMHU OYKBaMHU.

Omeem: A b B

II. CocTaBuTh YpaBHCHUS pPeaKIUii:

Jlana cxema npeppamiennii: Fe(OH):, — Fe(OH)s; — FeCl; — X — Fe 03

M Hanummre MOJNEKYJISApHbIE YPABHEHHsI PEAKLMH, C MOMOULIBIO KOTOPBIX
MOYKHO OCYLIECTBUTh YKa3aHHbBIEC [IPEBPAILICHUS.

M Vkaxute dopmyny BemecTBa X. HazoBure BemiecTBo. YKaKHTE KJacc
COEMHECHUM.

M Jlns mepBOro MpeBpalieHus COCTaBbTE JJIEKTPOHHBIM OanaHC. YKaxuTe
OKHUCJIUTENb U BOCCTAHOBUTEIIb.

M i BTOPOTO MNpeBpalllCHUs] COCTaBbTE ypPaBHEHWE PEAKIIMU B TOJTHOM U
COKpali€HHON HOHHOH (hopme.

III. Peruuts 3axauy:

3.1. IIpu n.y. 500 mu raza Becsat 1,806 r. Paccunutarh €ro mioTHOCTh IO
BO3/IYXYy U MOJICKYJIIPHYIO Maccy.

3.2. Oopazenr okcuma memm (II), comepkammii 15 % mnpumeceir menw,
MOMECTWJIM B pPa30aBIEHHBIN pacTBOpP CEpHOU KUCTOTHL. [Ipu 3TOM 00pazoBanockh
352 r cynbdara meau (II) Onpenenure Maccy ykazaHHOTO 00Opasiia.

127



Kpurepyu ouneHKH 3HAHUN M YMEHHMHA HAa KOHTPOJbLHOM padore Mo
XUMUM:

3a mpaBUIIBLHO BBIMOJIHEHHOE TECTOBOE 3aJaHne 0a30BOTO YPOBHS (BOIIPOCHI
1-10) BoicTaBnsieTcst — 1 Oamn. 3a HEeMpPaBUIILHO BBIMOJIHEHHOE JICHCTBUE, 3a/1aHUE
BbICTaBIIsACTCS olleHKa — () 6amioB. MakcuMaabHOE KOJTMYECTBO OAJIJIOB 332 TECTOBYIO
gacTb — 10 0amios.

3aaHusi BTOPOro YPOBHS Ha COCTaBJICHUE YPABHEHUI PEAKIIM OLIECHUBAKOTCS
B 5 Oamia. 3a HENMpaBUJIBLHO BBINOJIHEHHOE JeHCTBUE cHUMaeTcs | Oamn 3a
YaCTUYHOE BBINIOJIHEHHE 3ajaHusi cHumaetrcs 0,5 6amia (MMeroTcss OMMOKM B
HaIlMCAaHWU YpaBHEHUI, HE TaHO Ha3BaHUE BEILIECTBA).

3a OTCyTCTBHE OTBETa WWIM TpyOble OIIMUOKH, KOTOpbIE TMPUBEIU K
HernpaBuiIbHOMY 0TBeTY — () 0aymioB. MakcuManbHOE KOJMYECTBO 0aioB — 5.

3a mpaBuiibHOE pemieHue 3anadu 3.1. (pacueTHas 3amaya WIM IPAKTHKO-
OpPUMEHTHUPOBAHHOE 33JIaHNE€) MAKCUMAJIbHO BBICTaBIIsACTCA - 2 Oamia. OueHuBaercs
B 1 Oann xaxmoe naeicTtBue. Ecim aeiicTBue He BBIMONHEHO - 0 OayuioB, ecnu
UMEIOTCS OIIMOKHU HecyecTBeHHble — 0,5 Oarna.

3 mpaBUIIbHOE peleHue 3a1ayu 3.2 BeicTaBisgercs 3 Oama. OneHuBaercs
KaKJ0€ JeicTBHE. MakCUMalbHOE KOJMYECTBO OalsioB 3a JIBE 3a/ayd TPEThEn
yacTu — 5 0asios.

MakcumaybHbINA 02J171 32 BBIIIOJHEHHYI0 KOHTPOJIbHYI0 padoty — 20.

OneHka 3a KOHTPOJIBHYIO pabOTy paccuuThIBaeTcs Kak CyMMa OasuioB
HAaOpaHHBIX 3a BBINIOJHEHUE TECTOB U pEUICHHE 33aJad B COOTBETCTBUH C
KPUTEPUSMU OLICHUBAHUS JUIsl TECTOB U 3a/1a4.

® OLICHKA «OMJIUYHO» BBICTABIISIETCA CTYJIEHTY, €CIU NMPABWIBHO BBIMOIHEHO 90 —
100% ot ob1iero konuyecTBa 3aJaHuid, coAepkamuxcs B padote (Habpano 18 —
20 6as10B);

® OIICHKA «X0pouio, eciiv BeIoJIHeHO 80 — 89 % oT 00111ero KoJnyecTBa 3aJaHuii
paboTsl (HabpaHo 16 — 17,9 6a/10B);

® OIICHKA «)0081emaopumenvroy, eciu Habpano 70 — 79 % oT o01iero KoaudecTna
3aianuii paboTel (HaOpaHo 14 — 15,9 6asa);

® OLICHKA «Heyoosremseopumenvro» meHee 70 % oT oOLero KoianuecTa 3a1aHuii
paboTsl (HaOpaHo MeHee 14 6a/L10B).

[IpenomaBarens N.C. BopoBuk

(noonuce)

« » 2023 r.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O ObPA30BAHUA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBI SKOHOMUWYECKU
YHUBEPCUTET»

4.4. O0pa3en BapuaHTAa 3aJIaHUH ISl IK3aMeHAa
MO TUCHUIIIINHE « XUMHUS»
Bapuant Nel
L Teopemuueckan wacmo. Boinonnume mecmoi:

1. [TonydyeHne MHOTHMX BEHIECTB B MPOMBIIIJIEHHOCTA MPOU3BOIUTCA
NEKTpoauTHYEeCKU. Tak anektposm3oMm BogHoro pactBopa NaCl mnomywaror
OJIHOBPEMEHHO. . .

a) KUCIIOPOJI U XJIOP

0) HaTpUil 1 XJI0p

B) KMCJIOPOJ, BOJOPOJ W OKCUJ HATPUS
T') BOJOPO/I, XJIOP U TUAPOKCH]T HATPHSI.

2. C NOMOIIBIO 3JIEKTPOJIM3a MPOBOAST OUYHMCTKY HEKOTOPBIX METAJUIOB.
Kakoit aHoj HEOO0XOJUMO HCIOJIb30BaTh MPH IMOJTYYEHUU DIICKTPOIUTHUECCKU
YHUCTOM MeJH, MoABepras aekTpoau3y xiuopua meau (II):

a) MEHBII 0) IJIATUHOBBIN B) rpaUTOBBIN ') CTAIBHOU

3. BruiOpath npaBUNIbHOE yTBEpXKIEHUE. Bwvldanvl o00paszyvl Geujecms:
caxaposwvl, Kpaxmanid, 2uoKo3vl u @pykmosvl. Kpaxman mooxcHo onpedenums c
NOMOWBIO:

a) peaktuBa denuHra 0) riona B) CEPHOM KHUCJIOTHI IIPU HAIPEBAHUH
I') pe30pIMHa B KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTE.
4. BwiOpaTh CUCTEMBI, KOTOPBIE MIPEACTABISIOT COO0I IMYIIBCUU:
a) TIMHA B BOJIE, B3BECH CIICLIUN B BOJIE, TOMATHAs 1MacTa
0) MOJIOKO, CTMBOYHOE MacjI0, MalOHE3, Macjio B BOJIE
B) YKCYC, KpaxMaJbHBIN KJIecTep, B30UTHIE OEIKH
T') B30UTBIC CIUBKH, MOPOXKEHOE, KapaMelib, KEKC.
5. Hanucath Ha3BaHME peaKklMU U Ha3BaHUE MPOAYKTa PEAKIMHU, yKa3aTh KJ1acc

COEMHEHUS MPEACTABICHHOMN CIEIYIONIEH CXEMOM:
CHj

[ 0] (0]
CH,=C—C~  +CH;O0H —> CH2:c—c/( +H,0
“OH | O—CHj
CHs
Omeem: (cmoBa B UMEHUTEIILHOM MaJIeKe Yepe3 3arsiTyio).

6. C momouIpl0, KAKOro peakTUBa MOKHO OTIIMYUTh MYPaBbUHYIO KUCJIOTY OT
YKCYCHOM:
a) KOH 0) Br, (Bona)
B) [Ag(NH3),]OH r) Cu(OH); (0e3 HarpeBanus).

7. BpiOepuTe Bce BellecTBa, KOTOPbIE B3aUMOJICHUCTBYIOT C OPOMHO# BOJIOM:
a) enon 0) GeH3zou B) TJIMIICPUH
r) 3,3,3-TpubpomIiporneH 1) OJIEMHOBAsI KUCIIOTA
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8. Vcmanosume coomsemcmeue medxncoy ucnonb3yemvim 8 Obimy 6euecmeom u
CHOCOOOM €20 npuMeHenUs: K KaKI0M MO3UINU, 0003HauYeHHOW OyKBOH, moioepuTe
COOTBETCTBYIOIIYIO NO3UIIMI0, 0003HAYEHHYIO IU(PPOIA.

BemiecTBoO

IIpumenenue

A) I'unpokapOoHaT HaTpHs

1) wucnosb3yercss aJii KOHCEPBUPOBaHUS OBOLIEH, B
KOHIIGHTPHPOBAHHOM BUJIE BBI3BIBACT O’KOTH

b) OranoBas kuciora

2) HepacTBOPMMOE B BOJI€ BEIIECTBO, UCIOJIb3YETCS B
Ka4yecTBE MOTJIOTUTEIS IPUMecel B QUIIbTpax JJisi BOABI

B) AKTUBUPOBAHHBIN YTOJIb

3) KHUIKOCTBh CO CHCI_[I/I(l)I/I‘IeCKI/IM 3alraxoM, MOXET
HCII0JIb30BATHCA B KAUCCTBC rOprovcro

r) DTaHOI 4) wucnonb3yercss W KaK pas3phIXJIUTENIh TeCTa, M Kak
YHCTSIIIEE BEIIECTBO
5) Bsi3Kask TUTPOCKONHMYHAS KHIKOCTh, HCIIOJIB3yETCS B
napproMepHON TPOMBIIUICHHOCTH

Omeem: A b B )

9. Ycmanosume coomeemcmaeue Meafcdy eeuecmeom  u obnacmvlo €20

npumenernus. K K&)I(I[Oﬁ JRL0J3Z000%05 8

0003HaueHHON OyKkBO#, mOAOEpUTE

COOTBETCTBYIOILYIO MTO3HUIMIO, 0003HAYEHHYIO IIU(POA.

O0J1acTh NPUMEHEHNS BemecTBo
A) nuieBast jo0aBKa 1) Tonyon
b) anTHcenTuk 2) nepoKcua BOAOpoaa
B) pactBopurenb 3) cynbdat Oapus
4) TMMOHHAs KUCIIOTa

10. Yemanosume coomeemcmeue

Me.?fC‘()y XUMUYECKUM npoueccom u

Op2aHu4ecKumM npoOyKmMoM, KOMOpblll 8 HemM oOpazyemcs. K KaXKI0H NO3ULIHH,

0003HaYeHHON  OYyKBOM,  MOJAOEpUTE  COOTBETCTBYIOLLYIO  IO3ULHIO,
0003HauYEeHHYI0 ITUGPOIL.
XuMHYECKHUH npouece IMpoaykr
A) nzomepuzanus OyraHa 1) 2-meTunbyTan
b) numepusanus aneruieHa 2) GeH3on

B) ruapupoBanue Oyraauena-1,3

3) 1,3,5-tpumeTnnOeH30I1

I') TpumMepuzanys TUHA

4) BUHWJIALIETUIIEH

5) 6yTeH-2

6) 2-MeTWIPONaH

11. Kakumu peakTuBamu, U MPU KAKUX YCIOBUSIX MOXHO Pa3IMYUTh PACTBOPHI

IIPOIaHAJIs U TJIMLEPUHA:

a) pactBopamu cynbdara meau (II) u rugpoxcuaa Hatpus 6e3 HarpeBaHusl, a 3aTEM

o0e poOUPKHU HATPETh

0) cCoJNIHOW KHUCIOTOW W aMMHUAYHbIM pPAcTBOpoM okcuaa cepebpa (I) mpu

HarpeBaHUU
B) pacTBOpaMH LIENOYH U KUCTOThI
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r) pactBopamu cyibdarta meau (II), HuTparom cepedpa 6€3 HarpeBaHusl.
Cocmasumyb ypagHenus peakyui.
12. 13 mpeasioxkeHHOTO TepedHs BHIOCPUTE JBa BEIIECTBA, KOTOPBIC SBIISIFOTCS
U30MEPAMHU:
a) METUJIOBBIH 3(prp OyTaHOBON KUCIOTHI
0) nmpormneH-2
B) 2-METUJINIEHTAHOBAs! KUCJIOTA
I') ICHTaHaIb
1) IEHTaHOJI-2
Cocmasumbo ghopmynvl 6b10paHHbIX U30MEPOB (2 hopmyibl).
13. I3 npenjiokeHHOTO MepeyHsi BhIOEPUTE BCE BEIIECTBA, KOTOPHIE MOTYT
pearupoBath ¢ THAPOKCUIOM HATPHUS:
a) ¢heHon
0) areraabaerua
B) ITPOTNIAaHOBAs KUCIIOTA
r) OyTUH-2
1) TaHOJI
Cocmaeumb ypagnenue peakyuu.
14.3anaHa cienyromas cxema MpeBpaIieHUil BENIECTB:
X — Y — creapuHoBasi KHCJIOTA.
Onpenenure, Kakue U3 yKa3aHHBIX BEIIECTB SBJSAIOTCS BemiecTBaMu X U Y.
a) OJICMHOBAas KUCIIOTa
0) MAJIbMUTHUHOBASI KUCIIOTA
B) TpHOJI€AT IIUlepHUHA
') NaJIbMUTAT HATPUSA
1) TPUTIATBMUTAT TIIUIIEPUHA
Cocmasumbs ypasHeHus: peakyutl.

Omeem: X Y

15. Hazpatb BemiectBa «X» M «Y» B cXeme IpEeBpaLCHUN:
C:HsCl —X5 C;HsOH ———» C;HsONa
a) X—KOH; Y —Nac(Cl
0) X-HOH; Y —NaOH
B) X—0;; Y—-Na
r) X—KOH; Y —Na
Cocmasumo ypasHenus: peakyuil, yKasams mun peakyuii, Ha36ambv npooyKmbl.

II. Ilpakmuueckasn uacmp
3apava 1. Kakoii o6beM aneTriIeHa BBIICTUTCS IIPU TEPMOJIH3e (ITHUPOJIU3E)

32 r MeTaHa, eciu BbIXoJ peakuuu coctaBui 80%. (3anuiunTe OTBET C TOUHOCTHIO
JIO COTBIX.).
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3apava 2. BeniecTBo, HE00X0AMMOE B IPOU3BOJICTBE CIUPTa, coaepkuT 40%
yriepoaa, 6,67% Bogopoaa, 53,33% kucnopoaa. [IMOTHOCTE €ro mo rejavuio paBHA
45. Haitgure MONEKyIsIpHYIO (DOPMYITY BEIIeCTBA.

3aganue 1. V3 npemsio’KEHHOTO MEPEYHsSl BEIIECTB BHIOEPUTE CUIIBHBIA U
CHa0bIil BJIEKTPOJIHUT, MEXAY KOTOPBIMU MOXET MHPOTEKaTh PEaKUHs HOHHOTO
obmena. Bojga B xoje 3TOH peakiuu He 00pa3yeTcs. 3amuIIuTe MOJCKYISIPHOE,
MOJIHOE€ Y COKpAIlIEHHOE WOHHBIE YPAaBHEHUSI PEaKIMH C y4aCTHEM BBIOPAHHBIX
BEIIECTB.

Cepa, azomucmas Kucioma, 2UOPOKCUO HAMPUsL, CUTUKAM HAMPU, CYIbham
ANIOMUHUSL, 2UOPOKCUO AMMOHUSL.

3apanue 2. C mOMOIIBIO KAYECTBEHHBIX PEAKIIUN pa3IUIUTh CYIbMOUT HATPHUS
oT kapOoHnata HaTpusi. COCTaBUTh ypaBHEHUE peakinu. PaccTaBUTh KO3 PUIIUEHTHI
B YPaBHCHHUH METOJOM 3JIEKTPOHHOTO OajiaHca.

Kpurepumu onieHky 3HaHMA M1 YMEHUI HA IK3aMeHe 10 XUMMU:

3a mpaBUJIBLHO BBHINIOJIHEHHOE TECTOBOE 33JiaHNe 0a30BOTr0 YPOBHS (BOIPOCHI
1-10) BricTaBasiercst — 1 Gami. 3a HEMPaBUIBHO BBINOJHEHHOE JACHCTBUE, 3aJJaHUE
BBICTaBJIIETCS Oo1leHKa — 0 OaJIoB.

TecToBbIe 3aJaHMs TOBBIIIEHHOIO YPOBHSA CJHOXHOCTH (Bompochl 11-15)
OlICHMBAIOTCA B 2 Oajyuia. 3a HEMpPaBWIHHO BBIMOJHEHHOE ACHCTBUE CHUMaeTcs |
Oas1. 3a YyacCTUYHOE BBITIOJIHEHUE 3a/1aHus cHuMaercs 0,5 6aia (MMEroTCst OUTMOKU
B HaNKMCAHWM YpaBHEHWII). 3a OTCYTCTBHE OTBETA WJIM IpyOble OLUIMOKH, KOTOPbHIE
MPUBEIH K HEMPaBUIbHOMY OTBETY — () OasioB.

MakcumanbHOE KOJTUYECTBO 0aJIOB 32 TECTOBYIO 4acTh - 20.

Jist 20 BOpoCcoB TECTOB 0a30BOI'0 YPOBHSI M MOBBIIIIEHHOM CIIOKHOCTH:
«5» - 18 - 20 6amnos

«» - 17,9 — 16 6annos

«3» - 15,9 — 14,0 6annos

«2» - MmeHee 14 Gamios

3a npaBUIIbHOE PELIEHUE PACYETHOM 33/1a4 MAKCHUMAJIBHO BBICTABJISAETCS - 3
oaa. Kaxxnoe npaBuiibHOE JIeHCTBUE B 3a7a4e OlleHUBaeTcs B 1 6ayut. 3a 4aCTUYHO
paBUJIbHOE JECHCTBUE, OIIMOKY B pacuére B KOHEUHOM aeiictBuM - 0,5 O6amna. 3a
HEMpaBUJIbLHOE JIEHCTBHE, TPYOYIO OITMOKY, HEBBIMOIHEHHOE NielicTBHE — () OaioB.

MakcumanbHOE KOJTUYECTBO 0aJUIOB 3a MPAKTHUECKYI0 yacTh — 10.

Kpurepuu onieHKkM NpakTHYeCKOro 3a1aHus (3a1a4n):

3ajaHue BBINIOJIHEHO BEPHO; AEMOHCTPUPYIOTCS TIyOOKHe
3HaHMUS TEOPETUYECKOro MaTepuaja U YMEHHE HX
PUMEHSATH; MOCIEA0BATEIBHOE, TPABUIILHOE BBINIOJIHEHNE
BCEX ONeparuii, 1eMCTBUI; yMeHne 00OCHOBAHHO HM3J1araTh
CBOM MBICJIH, JeJaTh HEOOXOIMMBbIE BBIBOBI; MPABUIBHO
COCTaBJICHBI BCE HEOOXOAMMbIE YPaBHEHUS PEAKIIUM.

«OMIAUYHO)
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3aI[aHI/Ie BBIITIOJIHCHO BCPHO HUJIN C HEOOIBIITUMU OHII/I6I(aMI/I;
JCMOHCTPUPYIOTCA 3HAHUA TCOPCTHUYCCKOI'O Marcpualia U
YMCHUC HUX IPUMCHATH, IIOCIICOAOBATCIIBHOC, IIPABUJIBHOC
BBIIIOJIHCHUC BCCX onepaunﬁ, HeﬁCTBHﬁ; BO3MOKHbI
CANHUYHBIC OIHI/I6KI/I; YMCHHUC 00OCHOBAHHO HM3JIaraTh CBOU
MBICJIN, ACJIATh HCO6XOI[I/IMI>I€ BBIBOJEI.

«xopouto»

CyliecTBEHHbIE 3aTPYJHEHHUS C PpEIICHUEM 3aJaHUs;
HEIOJIHOE  TEOopeThyYeckoe O00OCHOBaHUE, JOIMYIICHBI
CYILIIECTBEHHbIC OIIMOKM B PEIICHUU 3aJadyM; OIIMOKH B
COCTaBJICHUM YPaBHEHUN peakInil, pacuerax; 3aTpyAHCHUS
B (OpMYIUPOBKE BHIBOJIOB.

«Y00811eMBOPUMETLHO »
(3aumero)

33.,[[3.HI/IC HC PpCHICHO HWJIM BBIIIOJIHCHO HC A0 KOHIA C
FPY6I>IMI/I OHII/I6K8,MI/I; OTCYTCTBHUC TCOPCTUICCKOI'O
000CHOBaHMS BBIIIOJTHECHUS SaﬂaHHﬁ.

«Hey0081emeopUmMenbHO»
(He3aumeHo)

MakcumanbHbIi 021 3a 3k3ameH — 30.

OneHka 3a 9K3aMEH pacCUUTHIBACTCS KaK CyMma OaJlsIoB HAaOpaHHBIX 3a
BBITIOJIHEHHUE TECTOB U PEIICHHE 3a7]a4 B COOTBETCTBUU C KPUTEPUSAMH OLICHUBAHUS
JUTSI TECTOB U 3a]1a4.

® OIICHKA «OM.JIUYHO» BBICTABIIACTCS CTYJICHTY, €CIH MPAaBUILHO BBHITOTHEHO 90 —
100% oT ob1miero KoiM4ecTBa 3aJaHuid, cojepKaiuxcsa B padore (Habpano 23,5 —
26 6a,1710B);

® OIICHKA «xopouioy, ecii BoimojHeHo 80 — 89 % oT o01iero Koau4ecTBa 3aaHui
pabotsl (Habpano 20,8 — 23,4 6aJ110B);

® OIICHKA «)0081emaopumenvpHoy, eciiu Habpano 70 — 79 % ot o01iero KoauyecTna
3ajanuit padbotel (HabpaHo 18,2 — 20,7 6ana);

® OIICHKA «Heyoosremsopumenvroy» MeHee 70 % oT oluiero KojnyecTna 3aJaHui
paboTsl (HaOpaHo MeHee 18,2 0asa).

[IpenonaBarens N.C. BopoBuk

(noonucs)

« » 2023 r.
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IIpunoxenue 1

Koaugukarop (mpuMepHbIi NepedyeHb) OLEHOYHBIX CPEACTB IS OLEHKU 3HAHUM, YMEHUN U YPOBHS

chopMUPOBAHHOCTH KOMIIETEH N

Ne n/n
Koo
OYEHOUHO20
cpedcmaa

Tun OYEHOUYHO20 cpedcmea

Kpamka;l xapakmepucmuka OyeHo4YHo2c0 cpedcmea

IIpeocmasnenue oyeHouH020
cpeocmaa 6 ghonoe

1.

JlenoBas u/unu poseBast Urpa

CoBMecTHast ~ JE€SATENBHOCTh IPyNNbl  OOyYaromMxXcs WU
IpenojaBaTelis M0J YIPAaBICHUEM IPENOJaBaTelsi C LENbI0
pemeHust y4eOHBIX M TPOQecCHOHATHHO-OPHEHTUPOBAHHBIX
3aja4  IyTeM  MIPOBOIO  MOJEIMPOBAHMS  pEalbHOU
npoOseMHON cuTyanud. [lo3BONIIET OIIGHWBAaTH yMEHHUE
aHAJM3UpPOBaTh M pellaTh THUIHYHbIE HPOQPecCHOHATbHbIE
3a1a4u

Tema (mpoOnema), KOHIICTIIIHS,
POJIM ¥ OKUIACMBII PE3yJIbTaT

Keitic-3amaua

Y4eOHbI MaTepuan MmoAaeTcs CTyJASHTaM B BHJE MPOOIeM
(kelicoB), B KOTOPBIX 00y4YaIOIIUMCS MIPEATIAraeTCsi OCMBICIHUTD
peaIbHYI0 TNPO(PECCHOHANBHYIO CHUTYAalMIO JUIsl pELIeHUs
JaHHOM mpoOieMbl. 3HAHUS MPHUOOPETAIOTCS B pPE3ysbTaTe
aKTUBHOM W  TBOpUYECKOH pabOThl: CAMOCTOSTEIHLHOTO
OCYILIECTBIICHHUs]  IleJienojaranus, cOopa  HeoOXOAMMOM
nHpopMalMK, €€ aHajliW3a C pa3HbIX TOYeK 3peHus,
BBIJIBHYKEHUS TUIIOTE3BI, BBIBOJIOB, 3aKJIIOYEHUS,
CaMOKOHTpPOJISI ~ Ipolecca IOJY4YeHUs 3HAaHHUW U €ro
pe3yabTaToB.

3amanus ISl pelICHUS Keuc -
3a7a4d

Konnoxsuym

CpencTtBo KOHTPOJISI YCBOCHHUS Y4eOHOro MaTepuania TEMBI,
paszena WM pa3JelioB JAWUCIUILIMHBI, OPTaHM30BAHHOE Kak
yueOHOe 3aHsATHE B BHUJE cOOECeIOBaHUs MpPENoAaBaTens C
00yJaronMMHUCH.

Bonpocsl o Temam / pazienam
JTVCITUATITAHBI WA
npohecCHOHATEHOTO MOIYJIS

KonrponbHas padora

CpencTBO MPOBEPKH YMEHHI TPUMEHSTH ITOJTyUYCHHbBIC 3HAHHS
JUISL PelICHUs] 3aj7a4 ONpECICHHOr0 THIA [0 TEeME WIIH
paszzaeny

Kommiekr KOHTPOJIbHBIX
3aJlaHUi 110 BapHaHTaM
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Kpyrasiii cron, auckyccus,
JUCITYT, e0aThl

OneHouHsble CpEICTBa, MO3BOJIAIOILNE BKJIIOYUTh
oOyuaroluxcsi B mpoiecc oOCYKIEHHUSI CIOPHOIO BOIpOCa,
npobieMbl M OLEHUTh HMX YMEHHE apryMEHTHUPOBATh
COOCTBEHHYIO TOUKY 3pEHUs

HepequL JAUCKYCCHOHHBIX TEM
JUTS IPOBEICHUS KPYTJIOTO CTOJIA,
JUCKYCCHH, JHCITYTa, 1e0aToB

[Moprdommo IeneBas mombopka paboT CTydeHTa, packpbiBatomas ero | CTpykrypa noptdoiamo
VHIUBHUIyalbHbIE 00pa30BaTEIIbHBIC TOCTIXKEHHS B OTHON WITN
HECKOJIbKUX YYEOHBIX JAUCHUIUIMH, B NPOPECCHOHATHHOM
MOJIyJIE.

[Ipoexr Koneunslii  mpomykT,  Tody4aeMelii B pesynbraTte | Tema rpynmoBbIX u/Wiu

IUIAHUPOBAHUS W  BBINOJIHEHUS KOMIUIEKCa Y4YEeOHBIX U
HCCIIEIOBATENbCKUX 3anaHuid. [103BOJSET OLEHHUTH yMEHUSA
00y4aroIuXCsi CAMOCTOSITENIbHO KOHCTPYHPOBATh CBOU 3HAHUS
B TIPOIIECCE PEIICHHS TMPAKTHYECKUX 3aJad M MpodiieM,
OPHUCHTHPOBATHCSI B HMH(POPMAIIMOHHOM IPOCTPAHCTBE U
YPOBEHD c(OpPMUPOBAHHOCTH AHAITMTHYECKUX,
HCCIIC/IOBATEILCKMX HABBIKOB, HABBIKOB MPAKTUYECKOTO |
TBOp‘ICCKOFO MBIIIJICHHAA. MO)KGT BBITIOJIHSTHCS B
WHIMBUAYAIBHOM MOPSAKE WK TPYNION 00yJarOIUXCsl.

HHAWBUAYAJIBbHBIX ITPOCKTOB

PaGouas Terpaap

JAnnakrudaeckuii KOMIIJIEKC, MpeIHa3HAYEHHbIN s
CaMOCTOSITENTLHON paboThl 00YUYaIOIIEroCs M IMO3BOJISIOIIHIA
OIICHUBATh YPOBEHb YCBOCHHUS UM Y4eOHOT0 MaTepuasa

O6pa3er paboueit TeTpaau

PasnoypoBHeBbIe yueOHBIE
3a/1a4M U 3a/1aHus

Paznuuarot 3a1a4u U 3a1aHUs:

a) PenpoOAYKTHBHOTO YPOBHS, ITO3BOJISIONIME OIECHUBATH M
JMarHOCTHPOBATh 3HaHUE (pakTHYecKoro mMarepuaia (6a3oBble
MOHATHUS, aJITOPUTMBI, (aKTBl) W yYMEHHE TPaBUIBHO
UCIOJIb30BATh CIIELHAIbHbIE TEPMUHBI U TIOHATHSI, Y3HaBaHHUE
O0OBEKTOB HM3YYEHHUS B paMKax OIpPEIeN€HHOrO pa3ziena
JUCIUTLIAHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS, TO3BOJISIONINE OIICHUBATH U
JMarHOCTHUPOBATh YMEHHS CHUHTE3UpOBaTh, aHAINW3UPOBATH,
0000maTh (QakTUUYEeCKHil U TEOPETUYECKUH Marepual C
(opMyIMpOBaHNEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIIEHHEM
MIPUYNHHO-CJIC/ICTBEHHBIX CBSI3EH;

KommiekT pa3HOYypOBHEBBIX
3aJ1a4 1 3aJaHuu
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B) TBOPYECKOI'O YPOBHS, IO3BOJISIOIIME OLEHUBATh U
JUAarHOCTUPOBAaTh YMEHMsI, UHTETPUPOBATh 3HAHUS PA3IIMYHBIX
o0acTeii, apryMEeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHSI

10.

PacueTtHo-rpaduueckast
pabora

CpenctBo mpoBepKU YMEHHM PUMEHSATH OTyYeHHbIE 3HAHUS
T10 3apaHee OMpeIeIEHHON METOAMKE JUIsl PEIIeHUs 3a7a4 Win
3aJlaHu# 10 MOJIYJIFO WMJIH IMCUUIUIMHE B LIEJIOM.

3aJaHul U1
pacyeTHo-

Kommekr
BBITIOJTHEHUS
rpaduieckoit paboThl

11.

Pedepar

IIponyxr CaMOCTOATEIIBHOU paboThI CTYJICHTA,
IPECTABISAIOMINNA COO0M KpaTKoe U3JI0XKEHNUE B MMCbMEHHOM
BUJIE IIOJIYUEHHBIX pE3yJbTAaTOB TEOPETHUUECKOIO aHalIMu3a
ONpENICJICHHOW  TEeMbl, TIJleé aBTOp pPAacCKpbIBaeT CyThb
UCCIIEyeMON MpoOJeMbl, IPUBOJUT pPA3IUYHBIE TOYKHU
3peHMs], @ TAKXKE COOCTBEHHbIE B3IJIs1/Ibl HA HEe.

Tems! pedepaToB

12.

Hoxmaz, coobmenne

[Iponyxr CaMOCTOATEIBHON pabdoThI CTYyJICHTA,
NPECTABIAIOMMNA  co00i 1NyOJuMYHOE BBICTYIJICHHE 110
NPEACTABIICHUIO  IIOJYYEHHBIX  PE3YJIbTaTOB  PELICHHUS
OIIpeJIeIEHHON TeMBI.

TeMbl TOKIIag0B, COOOIIEHNI

13.

CobecenoBanue

CpencTtBo KOHTpOJIS, OPraHM30BaHHOE KaK CIElUalbHAs
Oecena npenoaaBarelis ¢ 00y4aroUMMCcs Ha TEMbI, CBS3aHHBIE
C M3y4aeMOW JHMCLUIUIMHOW, U PACCUYMTAHHOE HAa BBIICHECHUE
00bEMa 3HaHMH 00yYaroIIerocs 1no onpeaenéHHOMY pasJieny,
TeMe, MpoOJIeMe | T. II.

Bompocs! o Temam / pazaenam
JMCIUTLTHEI

14.

TBOp‘ICCKOG 3aaHuC

YacTiyHO  periaMeHTUPOBaHHOE  3aJlaHue,  HMelolee
HECTaHJAPTHOE pEIIeHUE W TMO3BOJISIONIEe JTUArHOCTUPOBATH
YMEHHMsI, WHTETPUPOBATh 3HAHHS Pa3NUYHBIX oOOyacTei,
apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3peHus. Moxer
BBITIONHATHCS B HMHIUBUAYaJbHOM TOPSIKE WIW TPYIMIOi
00yJaronmxcst

Tembl TPYNMNOBBIX U/UITU
VHIUBUYAIbHBIX TBOPUYECKUX
3alaHUN

15.

Tect

CpencTtBo KOHTpPOJIS, HANpaBICHHOE Ha IPOBEPKY YPOBHS
OCBOCHHUS KOHTPOJIHMPYEMOTO TEOPETUYECKOTO u
MPAKTUYECKOT0 MaTepuana MO AUJAKTHUYECKUM EIHMHHULIAM
JUCHUIUIMHBL WM TnpodeccuoHanbHoro monynsd. Cucrema
CTaHJAPTHU3UPOBAHHBIX 3aJlaHui, MIO3BOJISIFOIIAS

DOHJ TECTOBBIX 3aJaHUMN
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aBTOMAaTU3UPOBATh IIPOLEAYPY U3MEPEHUS YPOBHS 3HAHUU U
yMeHUuH o0yJaroumxcs

16. Occe CpenctBo, MO3BOJISIIOIIEE OLCHUTH yYMeHHe oOydwaromierocs | Temaruka scce
MMCBMEHHO HW3JlaraTb CyTh IIOCTABJIEHHON MpoOJeMsbl,
CaMOCTOSITEJIHO NPOBOJUTH aHAJIU3 ITOU IPOOJIEMBI.
17. [TpakTiueckue paboTel | OTO 3ajaHus, C TOMOIIbIO KOTOpPhIX Yy ywamuxcs | Bunel: HaOmr0qeHNe, H3MEpEHHeE,
(mpakTHYECKOE 3a/1aHuE) bopMUPYIOTCS W Pa3BUBAIOTCS TNPABHIBHBIC MPAKTUYECKHE | OIMBIT, KOHCTPYHPOBAHUE U JP.
NeCTBUS. 3aJaHusl  JUIS  MPAKTUYECKUX
pabot

18. JlaboparopHbie pabOTHI DTO MpOBEIEHUE YUYalIUMHCS IO 3aJaHUI0 TMpenojaBarens | 3agaHus uisl  J1a00paTOPHBIX
OMBITOB C HCIHOJIb30BAaHUEM MPUOOPOB, MPUMEHEHHEM | paboT
WHCTPYMEHTOB U APYTUX TEXHUYECKHUX MPUCITIOCOOJICHUH.

19. Tpenaxép TexHu4eckoe cpescTBO, KOTOPOE MOXKET OBITh UCIIONB30BaHO | KommuiekT 3amanuii ajis paboThl
JUISL KOHTPOJISl IPUOOPETEHHBIX CTYIEHTOM Ha TpEeHaxepe
npodeccHOHATLHBIX HABBIKOB U YMEHHM 110 YIIPABICHUIO
KOHKPETHBIM MaTepuaIbHbIM 00BEKTOM

20. OT4eThl 10 NpaKTUKaM CpenctBo  KOHTpOJIs,  TO3BOJsIomas — oOywaromemycs |Bugst pabor u  3amaHus Ha
MPOJIEMOHCTPUPOBATh OOOOIIECHHBIE 3HAHUS, YMEHHS U | y4eOHYI0 U TPOM3BOACTBEHHYIO
MPAKTUYECKUH OIBIT, MPUOOPETEHHBIE 32 BPEMSI IPOXOXKIEHUS | MPAKTUKY
yueOHOW ¥ MPOM3BOACTBEHHOH mpakTuK. OTYeTsl 1O
MpaKTUKaM IO3BOJISIIOT KOHTPOJIMPOBATH B IIEJIOM YCBOEHHE
OK u I1K o6o3nagensbix B [IIICC3.

21. Konrenrt-ananus AHanu3 1 OlleHKa B COOTBETCTBUM C KPUTEPUAMH TOKYMEHTOB | [lepeueHb JOKyMEHTOB

JIOKYMEHTAIUN (>KypHaJIOB TEOPETUYECKOTO U MPOU3BOJCTBEHHOIO O0YUEHHUs, | MOJUIekKAIINX aHATIU3Y,
XapaKTePUCTHK, TBOPUECKHUX PadOT, THEBHUKOB M OTUETOB 10 | KPUTEPUU OIICHKHU
npaktuke, BKP u np.), cBunerenbcTByonmx 06 ypoBHe
KOMITETEHTHOCTH 00YJaromerocs.
22. HabGnronenue HNuctpymenT coopa uHbopmanuu ajist ycraHoBiieHus ¢paktoB | Llenb, 00beKThI HAOTIOIEHNS,

oOpa3zerr ucra ass
(buKcUpoBaHUS PE3YIBTATOB
HaOII0IeHUS
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23. 3anaHue Ha BKP | IlepeueHb OCHOBHBIX BONPOCOB, KOTOpble n0o/bKHBI ObITh | BKP mo cnenmansnocti CITIO
(IUIUTOMHBIH IIPOEKT, | PACKPBITEI B paboTe, a TakKe YKa3aHUs Ha OCHOBHBIE
JUIIOMHAsi paboTa) MH(POPMAIMOHHBIE HCTOYHHKH.

24. DK3amMeH Bxirouarorest TeopeTnyeckue M MPAKTHYECKUE 3aJaHusl 10 | DK3aMeH

yueOHOM TUCIMIIIIMHE
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