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1 MEPEYEHb KOMIIETEHIIAM C YKA3AHUEM ITAIIOB UX ®OPMUPOBAHUS B
IMPOOECCE OCBOEHHUA OBPA3OBATEJIBHOU IMTPOT'PAMMBbI

B pesynbrare ocBoenust OIIOIl GakanaBpuata mo HampaBieHutro noarotoBku 05.03.06
DKOJIOTHS U MPUPOAONOIB30BAHUE O0YJAIOIIUICS JOKEH OBJIAETh CICAYIOIIUMHU pe3ysibTaTaMu
00y4YEeHHS IO TUCIIUTUTHHE « X UMHSI»:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOCHUS JTUCITUTIINHBI

Ko n naumenoBanue
KOMIIETEHIIN U

KOI[ 1 HAMMCHOBAHUC

WHJIMKATOPa JOCTUKEHUS

KOMIICTCHII UM

IlepeueHp TUIaHUPYEMBIX PE3YIbTATOB
00yuyeHMs 110 TUCLIUILIMHE

OIIK-1

Croco0OeH IpUMEHSTh
0a30BBIC 3HAHUS
byHIaMEHTATbHBIX
pa3enoB HayK O
3eMile, ECTECTBEHHO-
HAy4YHOTO U
MaTeEMaTHYECKOTO
[IUKJIOB MPU PEIICHUH
3a1ay4 B 00JlacTu
SKOJIOTHH U
IIPUPOJIONOIB30BaAHUS

OIIK-1.1

3HaeT OCHOBHI
MaTeMaTHKH, (QU3UKH,
XHUMHH, €CTECTBEHHBIX
HayK, COBPEMEHHBIX
WH(POPMAITHOHHBIX
TEXHOJIOTHI U
MPOrPaMMHBIX CPEJICTB

3namp: 0GazoBble TOHATHA (GYyHIAMEHTAJIBHBIX
pasznenoB XMMUM B oObeMe, HEO0XOIUMOM AJIs
OCBOGHHMS XHMHYECKHMX OCHOB B OKOJIOTHH U
NPUPOAOTIONB30BAaHAN;  METOAbl  XMUMHUYECKOTO
aHaJM3a, COBPEMEHHBIC METOABI KOJHYECTBEHHOM
006paboTku nHPOpManuu. OCHOBHBIC 3aKOHBI XMUH:
COXpaHCHHUSI MAacChl BEUIECTB, OCTOSHCTBA COCTAaBA,
MEPUOJUUECKUN 3aKOH; XUMHUYECKYI0 CHUMBOJIHKY:
3HaKH 3JEMEHTOB, (HDOPMYIIBI BEUIECTB; OCHOBHBIC
3aKOHOMEPHOCTH  XMMHYECKHX  IPEeBpalleHU:
OCHOBHOM  3aKOH  XUMHYECKOH  KUHETHKH,
XAMHYECKYI0 M (DU3UYECKYI0 TEOPUIO PacTBOPOB,
METOJBbl COCTAaBJICHUS YPABHEHHWH OKHCIHTEIHHO-
BOCCTAHOBUTENIBHBIX ~ PEAKIHH;  JNIEKTPOXUMHUYECKHE
HPOIECCHI ISl PEIICHUS TUTIOBBIX 337a4 B 00JIacTH
9KOJIOTHH U MTPUPOIOTIONH30BAHUS.

Ymems: UCII0JIb30BaTh 0a3oBbIC 3HAHUSA
(GyHIaMEHTaNbHBIX pa3lelioB XUMHH B 00beMe,
HEOOXOMMOM /TSI OCBOSHHUSI XMMHUYECKUX OCHOB B
OKOJIOTMM W TIPHPOJONOJIb30BAHUH,  METOJBI
XMMHUYECKOTO aHaln3a, COBPEMEHHBIMH METOJIaMH
KOJINYECTBEHHOM 00paboTKH MHpOpManuu. Y MEeHue
UCIIOJIb30BaTh OCHOBHBIE  3aKOHBl  XUMHH:
COXpaHEHHUsS] MacChl BEIIECTB, TIOCTOSHCTBA COCTAaBA,
MEPUOJIMUECKUI 3aKOH; XUMHUYECKYI0 CUMBOJIHKY:
3HaKH DJIEMEHTOB, (POpMyINBI BEIIECTB; OCHOBHEIC
3aKOHOMEPHOCTH XHMHUYECKUX TPEBpPAIICHUA s
pelIeHHs THUIOBBIX 3a7ad B OOJACTH JKOJIOTUH U
HPUPOIONIOTBE30BAHUSL.

Bnaoems: HaBblkamMH ~ WCTOJNB30BaHMS ~ OA30BBIX
3HaHWH (QYHJAaMEHTAIbHBIX pPa3/IeioB XHUMHU B
o0BbeMe, He0OXOIMMOM JUIl OCBOCHHUSI XMMHUYECKHX
OCHOB B OJKOJOTMH H TNPHUPOJOINOJIBL30BAHUY;
METOJaMH XMMHYECKOTO aHan3a, COBPEMEHHBIMHU
METOaMU KOJINYECTBEHHOM’ 00paboTku
uHpopMalMK. IS PEUIeHHs TUIOBBIX 3al1ad B
o0JacTd  OKOJNOTHMH ¥ TPUPOJIOTIONH30BAHUS.
HaBplkaMu  HCHOJIB30BAaHHUS OCHOBHBIX 3aKOHOB
XMMHUH. COXPAHEHHS! MAacChl BELIECTB, MOCTOSHCTBA

cocTaBa, TEPUOJUYECKHH 3aKOH;, XWMHUYECKOU
CUMBOJIVIK: 3HAKOB JJIEMEHTOB, (OPMYJN BEIIECTB;
OCHOBHBIX 3aKOHOMEPHOCTEN XUMHUYECKUX

NpEeBpallleHuil sl pelIeHUs] THUIOBBIX 3agad B
00J1aCTH 9KOJIOTHH U IPUPOJONOIb30BAHUSL.







Ta6muma 2.1 — [TokazaTenu u KpUTEpUU ONpeIeTICHUsT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHITUN

OIIMCAHUME IIKAJI OHEHVMBAHUMA

2. OIIMCAHUE ITOKA3ATEJIEM Y KPUTEPUEB OLIEHUBAHMS KOMITETEHIII HA PA3JIMYHBIX TAITAX UX ®OPMHUPOBAHNS,

Kon n [Inanupyemsblie Omenka ypoBHs c(OPMUPOBAHHOCTH
HalMEHOBAaHUE pe3yabpTaThI
WMHJHKaTopa oOyueHus
OCTHSKEHHS HEYJOBJIETBOPUTEIIBHO | YAOBIECTBOPUTEIIHLHO XOpOLLO OTJINYHO
KOMIETEHLIMU
OIIK-1.1 3uamo: 6azoBbie | OTCyTCTBYIOT Oa3oBbie | Hemomnble Cdopmuposannsie, HO | ChopMHPOBaHHEIE
3HaeT OCHOBBI TIOHSTHUS TIOHSTHUS Tpe/ICTaBICHUS 0 | conmepkamue CHCTEeMaTHYEeCKHUE
MaTeMaTHuKy, GU3UKH, | QYHIAMEHTATHHBIX (hyHIaMEHTAITFHBIX 0a30BbIX 3HAHUAX | OTHEIBHBIE MPOOEIbI, | PEICTABICHUS 0
XMMHUH, ECTECTBEHHBIX | pa3leloB  XUMHH B | Pa3/ielioB XUMHU B (byHIaMeHTaIbHBIX npeACTaBICHUS 0 | 6a30BBIX 3HAHUAX
HayK, COBPEMEHHBIX o0beMe, HE0OXOAWMOM | HEOOXOAMMOM IS pa3nenoB XUMHU B | 6a30BBIX 3HAHUSX | QyHIAaMEHTAIBHBIX
UH()OPMALTMOHHBIX TSt OCBOGHHS | OCBOCHHUS XHMHUYECKHX | 0oOBeMe, (byHIaMEeHTaIbHBIX pa3oenoB  XMMHH B
TEXHOJIOTHH 1 XMMHYECKHX OCHOB B | OCHOB B 3KOJIOTHH H HE00X0TMMOM JUIS | pa3lelloB  XHMHH B | o0beme,
MPOTrPaMMHBIX 9KOJIOTHH U | IPUPOJOIIONB30BAHUM; | OCBOCHHUS XUMHUYECKHX | 00BeMe, HE00X0AUMOM TSt
CpENCTB MPUPOIOTIOTE30BAHUM; METOJIbl XUMUYECKOTO OCHOB B JKOJIOTMH H | HEOOXOIMMOM JUISL | OCBOGHHSI XUMHUYECKUX
METOJIBl  XMMHYECKOrO | aHallM3a, COBPEMEHHbIE | MPUPOJIONIOIH30BAHNY; | OCBOCHHSI XUMUYECKUX | OCHOB B OJKOJIOTHH H
aHann3a, COBPEMEHHBIE | METOJIbI METOJ0B XUMHUYECKOTO | OCHOB B 3KOJIOTHM M | IPHPOIOIOJIBE30BAHHY;
METO/Ibl KOJIMYECTBEHHON | KOJINYECTBEHHOM aHaJIM3a, IPUPOJIONONIB30BAHIN; | METO0B XMMUYECKOTO
o0pabotku nHMopMaIuu. | 00paboTKU COBpPEMEHHBIX METOJIOB XHMUYECKOTO | aHAIIN3a,
OcHoOBHBIE 3aKOHBI | HHpOpManuy. 3HaHUEe METO/I0B aHaNM3a, COBPEMEHHBIX
XHMUU: COXpaHEHUS | OCHOBHBIX 3aKOHOB KOJINYECTBEHHOM COBPEMEHHBIX METOJIOB
Macchl BEILIECTB, | XUMHU: COXPaHEHHS 00paboTku METOJIOB KOJIMYECTBEHHOMN
MIOCTOSIHCTBA ~ COCTaBa, | MacChl BEIIECTB, uHopmanuu. 3HaHUE | KOJINYECTBEHHOM 00paboTkn
HNEePHOANYECKUH  3aKOH; | IIOCTOSHCTBA COCTABA, OCHOBHBIX ~ 3aKOHOB | 00paboOTKM nadopmanuy. 3HaHHE
XMMUYECKYIO CUMBOJIUKY. | IEPHOIMYECKOTO XMMUHU.  CcOXpaHeHMs | nHpopManuu. 3HAHUE | OCHOBHBIX  3aKOHOB
3HAKU 3JIEMEHTOB, | 3aKOHA; XUMHUECKON Macchbl BEILIECTB, | OCHOBHBIX  3aKOHOB | XMMHUHU.  COXPaHEHHS
bopmyIbI BEIIIECTB; | CUMBOJIMKH: 3HAKOB MOCTOSIHCTBA COCTaBa, | XMMUHU.  COXPAHEHHUS | MacChl BEIIECTB,
OCHOBHBIE 3IIEMEHTOB, (HOPMYIT HEePHOINIECKOTO Macchl BEII[ECTB, | IIOCTOSHCTBA COCTaBa,
3aKOHOMEPHOCTH BEIIECTB; OCHOBHBIX 3aKOH4; XUMHYECKOW | MOCTOSIHCTBA COCTAaBa, | MEPUOJUYECKOTO
XUMHUYECKUX 3aKOHOMEPHOCTEH CHMBOJIMKH.  3HAKOB | IEPUOAUIECKOTO 3aKOHA, XUMHYECKOH
MPEBPAaICHUI: OCHOBHOW | XUMHYECKUX DIIEMEHTOB,  (OPMYII | 3aKOHA; XHMHYECKOH | CHMBOJHMKH:  3HAKOB
3aKOH XMMHYECKOH | peBpalleHuil: BEUIECTB, OCHOBHBIX | CHMBOJIMKM:  3HAKOB | 2JIEMEHTOB,  (GopMyI
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KHHETUKH; XUMHYECKYIO | OCHOBHOT'O 3aKOHA 3aKOHOMEPHOCTEH 3JIEMEHTOB,  (OPMYJI | BEUIECTB;  OCHOBHBIX
U (QHU3HYECKYI0 TEOPHIO | XUMUYECKOW KHHETHKH; | XUMHUYECKUX BEIIECTB, OCHOBHBIX | 3aKOHOMEpPHOCTEH
pacTBOpOB, METOJIbl | XUMHUYECKON 1 MpeBpaICHUM: 3aKOHOMEPHOCTEN XUMHYECKUX
COCTaBJICHUS YypPaBHCHMI | (U3MUYECKON TCOpUU OCHOBHOTO 3aKOHA | XUMUYECKHIX TpEBpaIlCHU:
OKUCIIUTEIILHO- PacTBOPOB, METOJIOB XUMHYECKOHT MIPeBpaIICHU: OCHOBHOTO 3aKOHA
BOCCTaHOBHUTENBHBIX COCTaBIICHUS YPABHECHUH | KHHETHKH, OCHOBHOTO 3aKOHA | XUMHUYECKOH
peaKIui; OKUCIIUTEIIEHO- XUMHYECKOH U | XUMUYECKOM KHHCTUKUY,
ANEKTPOXUMHYCCKHIC BOCCTaHOBUTEILHBIX (U3HYECKON  TEOpUU | KHHCTHUKH; XUMHYECKON u
MPOIIECCHl JJIsi PELICHUsI | peaKIui; pacTBOpPOB, METOJOB | XUMHUYECKOU " | QU3HUECKOW  TEeOpHH
THTIOBBIX 33]1a4 B 00JTACTH | AJIEKTPOXUMHUECKHX COCTaBIICHHUS (Gu3nYecKkoil  TeopHH | pacTBOPOB, METOJIOB
9KOJIOTHH U | TIPOIIECCHI JJIS PEIICHUsT | YpaBHEHUH PacTBOpPOB,  METOJIOB | COCTABIICHUS
MPUPOJIOTIOTH30BAHHUS. TUIOBBIX 3314 B OKHUCITUTEIBHO- COCTaBIICHHS YpaBHEHUI
00JTACTH DKOJIOTHU U BOCCTAHOBUTENBHBIX YpaBHEHUI OKHCITUTEIBHO-
MIPUPOIOTIOIH30BAHHMS peaKIui; OKHUCJIUTEJIBHO- BOCCTAHOBUTEJBHBIX
EKTPOXUMHICCKHUX BOCCTaHOBHUTEJILHBIX peaKIui;
TPOIIECCHI JUISL | peaKIIuid; ANEKTPOXUMHUICCKUX
peleHus TUTIOBBIX | SNIEKTPOXHMHICCKUX MPOIIECCHI JUTSI
3aja4y = B 00JacTU | IPOIIECCHI JUTSL | peIIeHUs THIIOBBIX
9KOJIOTUH U | pelieHus TUMOBBIX | 33a4 B o0JacTH
NPUPOJIOTNIONB30BAHUA. | 33la4 B OOJNACTH | SKOJOTHH u
9KOJIOTUH U | IPUPOJIOIIONIE30BaHUS
PUPOIOIOIH30BAHUS
Ymems: wucnonmszoBath | He ymeer ucnonp3oBate | B 1menmom ycnemHoe, | B menom  ycmemnoe, | ChopmupoBaHHOE
0a3oBbIe 3HaHUs | 0a30BbIC 3HAHUS | HO HE | HO coJiep)Kalliee | yMEHUE HCIOIb30BaTh
(GhyHIaMEHTAITLHBIX (hyHIaMEHTATbHBIX CHUCTEMaTUYECKOE OTJIeNIbHBIE TIPOOEBI, | 0a30BbIC 3HAHUS
pa3senoB  XMMHH B | pa3/lieloB  XUMHHM B | YMCHHE HCIOJIB30BaTh | YMEHHE HCIOIb30BaTh | HyHIAMEHTATLHBIX
obbeMe, HEoOXOaUMOM | oOBeMe, HEOOXOIUMOM | 0a30BBIC 3HaHUA | 0a30BBIC 3HAHUS | pa3/Ie]ioB XUMHH B
TUTST OCBOEHHS | JUIS OCBOCHUS | (yHIaMEHTaIbHBIX (dyHIaMeHTaIbHBIX o0BeMe, HeoOX0JMMOM
XUMHUYCCKAX OCHOB B | XUMHUYECKMX OCHOB B | pa3lejioOB XUMHH B | pa3liejiOB XHMUU B | IS OCBOCHUS
9KOJIOTHU U | 3KOJIOTUU u | oObeme, o0Beme, XMMHYECKUX OCHOB B
MIPUPOIOTIOIB30BAHHH; MIPUPOIOTIOIL30BAHUH HEO00X0IMMOM Ut | HEOOXOAMMOM JUIS | 9KOJIOTHH u
METO/IbI XUMHUYECKOTO | METOJIbI ~ XUMHYECKOI'O | OCBOSHHUS XUMUYECKHX | OCBOCHMSI XUMHUECKUX | IPUPOIOTIOIb30BAHHH;
aHaJlM3a, COBPEMEHHBIMU | aHAJIH3a, OCHOB B JKOJIOTMH U | OCHOB B DKOJIOTUM U | METOJBI XHUMHYECKOTO
METOJIaMHU COBPEMEHHBIMU MIPHUPOJIOTIONH30BAHNY; | TIPUPOOIIOIE30BaHUY; | aHAIH3A,
KOJIMUYECTBECHHOMN METOIaMHU METO/Ibl XUMHUYECKOI'O | METOAbl XUMHUYECKOIO | COBPEMEHHBIMU
00paboTku MH(OPMAIUU. | KOJTMYSCTBEHHON aHam3a, aHaIn3a, METOJITaMU
YMeHHe  HCIIONIb30BaTh | 00pabOTKU COBPEMEHHBIMHU COBPEMEHHBIMU KOJIMYECTBEHHON




OCHOBHBIC 3aKOHBI XUMHH: | HH(OPMAIUU. YMEHHUE | METOJAaMH METOJIaMU 00paboTKH
COXpaHeHUs MAaccChl | UCTIOIB30BAaTh OCHOBHBIE | KOJMYECTBEHHOU KOJIMYECTBEHHON nHpOpMaIuu. YMeHHe
BEIIIECTB,  IIOCTOSHCTBA | 3aKOHBI XUMHUH. | 00pabOTKH 00paboTKn HICITOJTB30BaTh
cOCTaBa, TMEPUONUYCCKUI | COXpaHCHUS Macchl | nHpopMaMK. YMeHue | HHPopMaluu. Y MEHUE | OCHOBHBIC 3aKOHBI
3aKOH; XMUMHYECKYIO | BEIIECTB, TIOCTOSIHCTBA | UCIOJIH30BATh HCIIOJIb30BaTh XMMHU:  COXPaHCHUsI
CHUMBOIIUKY: 3HAaKH | COCTaBa, OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | MACCHI BEIIIECTB,
3JICMEHTOB, (OpMYJIBI | ICPUOAMYCCKUN 3aKOH; | XUMHHM.  COXPaHEHUs | XMMHH:  COXPAHCHMS | IOCTOSIHCTBA COCTaBa,
BEILIECTB,; OCHOBHBIC | XUMUYECKYIO MaccChl BEIICCTB, | MacChl BEIICCTB, | IEPUOIUICCKHUIA 3aKO0H;
3aKOHOMEPHOCTH CHUMBOIIUKY: 3HAKH | TIOCTOSHCTBA COCTaBa, | IOCTOSHCTBA COCTaBa, | XHMUYECKYIO
XUMHYECKUAX JJIEMEHTOB,  (OPMYIBI | IEPUOAUIECKUI TIePUOINYECKHAN CHUMBOJIUKY: 3HAKHU
MpeBpaIieHui JUTSI | BEILIECTR,; OCHOBHBIC | 3aKOH; XHMHUYECKYIO | 3aKOH, XHUMHYECKYIO | SJICMCHTOB, (HDOPMYJIbI
pElIeHnsT TUIOBBIX 3a7ad | 3aKOHOMEPHOCTH CHMBOJIHKY: 3HaKW | CHMBOJIHKY: 3HAKH | BEIIECTB,  OCHOBHEIE
B 00JacTH SKOJOTHH | | XUMHYECKUAX AJIEMEHTOB, (GOPMYIBI | SIEMEHTOB, (POPMYIBI | 3aKOHOMEPHOCTH
MIPUPOIOTIOIH30BAHHMS MpeBpaIeHUu JUTSL | BEIIECTB;  OCHOBHBIC | BEIIECTB, OCHOBHBIC | XHMUYECKHX
PEIICHUS TUTOBBIX 33]1a4 | 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH MpeBpalleHu i JUTST
B 0O0JIACTH 9KOJOTHH U | XUMHUYECKUX XAMHYECKAX pemieHus THTIOBBIX
MIPUPOIOTIOIH30BAHHS TIpeBpaIIeHu i JUTSL | TIpeBpaIIeHui UL [ 3amad B 00JacTH
pelIeHus TUIIOBBIX | PEIICHUS TUIIOBBIX | 3KOJIOTHU u
3amay = B oOjacTv | 3a7a4 B OOJIACTH | IPUPOIOTIOIH30BAHUS
9KOJIOTUU U | 9KOJIOTHH u
MIPUPOJIOTIOIH30BAHKS. | IPUPOIOTIONIH30BAHUS.
Bnaoems: HaBblkamu | He Bnageer HaBeikamu | B memom ycnemsoe, | B memom  ycnemsoe, | YcnemHoe u
UCTIOBb30BaHMs  0a30BBIX | MCITOJIb30BaHUS 0A30BBIX | HO HE | HO coJieprKaliee | CUCTeMaTHYeCKOoe
3HAHUH 3HAHUN CHUCTEMaTUYECKOe OTJIeNbHbIE  TIPOOEIBl | IPUMEHEHNE HAaBBIKOB
(GhyHIaMEHTAITLHBIX (hyHIaMEHTATbHBIX MIPUMEHEHHNE MpUMEHEHHUs] 0a30BbIX | UCIOJIb30BAHHS
pa3enoB  XUMHHM B | pa3lielloB  XWMHH B | BIaJieHHWe 0a30BBIMH | 3HAHUH 0a30BBIX 3HaHUH
obdbeMe, HEOOXOIUMOM | oOBeMe, HEOOXOTUMOM | 3HAHHUSIMH (hyHIaMEHTaITBHBIX (hyHIaMEeHTaITBHBIX
JUTSI OCBOCHUS | IS OCBOCHUS | (PyHIaMEHTAIbHBIX pa3nelioB  XMMHUHM B | pa3elioB  XUMHH B
XUMHUYCCKAX OCHOB B | XHMHUYECKMX OCHOB B | pa3lcjioB XUMHH B | o0beMe, o0beme,
9KOJIOTHU U | 3KOJIOTUU u | oObeme, HE00X0MMOM JUIS | HEOOXOIMMOM JUTST
MIPUPOIOTIOIB30BAHHH; MIPUPOIOTIOIL30BAHUH HEO00X0IMMOM JUISL | OCBOCHHUSI XUMUYECKUX | OCBOCHHUS XUMUYECKHUX
METOJIaMH XHUMHYECKOI0 | METOJaMU XMMHUYECKOIO | OCBOCHHUS XUMHUYECKUX | OCHOB B DKOJIOTUM U | OCHOB B JKOJIOTHH H
aHaJlM3a, COBPEMEHHBIMU | aHAJIH3a, OCHOB B J3KOJOTMHM W | IPUPOJOINOJIB30BaHUY; | TIPUPOIOIOIE30BaHUU
METOJIaMHU COBPEMEHHBIMU MIPUPOJIOTIONH30BAHUHY; | METOJAMHU MEeTOJIaMHt
KOJIMUYECTBECHHOMN METOIaMHU METOJIaMHU XUMHUECKOTO XUMHYECKOTO
00paboTku MH(OPMAIUU. | KOJTMYSCTBEHHON XUMHYECKOTO aHaIn3a, aHaIn3a,
JUISL PEIlieHVs] THIIOBBIX | 00paboOTKH aHaIm3a, COBPEMEHHBIMU COBPEMEHHBIMU




3a71a4 B obmactu
9KOJIOTHH "
MPUPOAOTIOIB30BAHUS.
Haspikamu
HCIIOIb30BaHUS
OCHOBHBIX 3aKOHOB
XUMUH. COXpaHEeHUs
MaccChl BCIIICCTB,
TIOCTOSIHCTBA COCTaBa,
NEPUOTUYECKUM  3aKOH;
XUMHUYECKON CHMBOJIMK:
3HAaKOB DJIEMCHTOB,
hopmyn BEIIECTB,;
OCHOBHBIX
3aKOHOMEPHOCTEN
XUMHAYECKUX
MIpEeBpALLECHUN TUISL

pCIHCHI/IH THUIIOBBIX 3a1a4
B 00JIaCTH DKOJIOTHH H
MPUPOAOTIONB30BAHHS.

nHPOPMALIUH. JUIs
peLIeHNUs THIIOBBIX 3a/1a4
B 00JacTH 3SKOJOTHH H

MIPUPOAOTIOIb30BAHHUS.
Haspikamu
HCITOJIb30BaHUS
OCHOBHBIX 3aKOHOB
XUMMUH. COXpaHEHUs
MaccChl BCIIIECTB,
MOCTOSHCTBA  COCTaBa,

MEPUOJUYECKUN  3aKOH;
XUMHYECKON CHMBOJIHK.

3HAKOB JJIEMEHTOB,
dhopmyn BEILIECTB,;
OCHOBHBIX
3aKOHOMEPHOCTEMN
XUMHUYECKHAX
IIPEBPALLECHUN ibis:

pELICHUS TUIIOBBIX 3a/1a4
B 00JIaCTH DKOJOTHUH |
MPUPOAOTIOTH30BAHUS
nHpOpMAITUH

COBPEMEHHBIMU
MeTOoJIaMHU
KOJIMYECTBEHHOM
00paboTKn
WHPOPMALIUH.
perIeHus THUTIOBBIX
3ajady = B obOmactu
SKOJIOTHH "
MIPUPOIOTIOTH30BAHNS.
Hagrsikamu
WCTIOJIb30BaHHS
OCHOBHBIX  3aKOHOB
XUMHH.  COXpaHEHUA
Macchbl BEIIIECTB,
MOCTOSIHCTBA COCTaBa,
MEPUOIUYECKUNA
3aKOH, XHMHYECKOU
CUMBOJIVIK: 3HAKOB
aJIeMeHTOB,  (opMyn
BEII[ECTB;  OCHOBHBIX
3aKOHOMEPHOCTEU
XUMHUYCCKUX
MpeBpalleHu i TUTS
peUICHUA THUITIOBBIX
3ajady B o0mactu
9KOJIOTUU "
MIPUPOJIOTIOTH30BAHNS.
HHpOpMaIUH

IS

METOIaMH
KOJIMYECTBCHHOM
00paboTKn
nHPOPMALIUH.
penieHus THIIOBBIX
3aga4y = B o0Ojactu
JKOJIOTUHU u
MIPUPOIOTIOIH30BAHHMS.
Hapreikamu
HCIIOIB30BaHUsA
OCHOBHEBIX 3aKOHOB
XAMHH:  COXpaHEeHHS
MaccChbl BEILECTB,
ITOCTOSIHCTBA COCTaBa,
MIEPUOANYECKUI
3aKOH, XHMHYECKOH
CHMBOJIHK: 3HAKOB
3JIeMEHTOB,  (opmyi
BEILIECTB, OCHOBHBIX
3aKOHOMEpPHOCTEH
XUMHUYECKUAX
MpeBpalIeHUN IS
penieHus THIIOBBIX
3a7a4 B oOJyacTH
DKOJIOTUH u
MIPUPOIOTIOIH30BAHMS.

IlIE:

METOJaMK
KOJIMYCCTBCHHOM
00paboTKn
UHQOPMAITUH.
penieHus THIIOBBIX
3aga4y = B o0Ojactu
DKOJIOTUHU u
TIPUPOIOTIONIB30BAHUS.
Hapeikamu
HCIIOIB30BaHuUsA
OCHOBHBIX 3aKOHOB
XAMHH:  COXpaHEHHS
MAaccChbl BEIIECTB,
ITOCTOSIHCTBA COCTaBa,
MIEPUOJUYECKUI
3aKOH, XHMHYECKOH
CHMBOJIHK: 3HAKOB
3JIeMEHTOB,  (opmyi
BEIIECTB, OCHOBHBIX
3aKOHOMEPHOCTEH
XUMHUYECKUX
MpeBpalICHUN IS
penieHus THIIOBBIX
33744 B oOJyacTH
DKOJIOTUH 51
TIPUPOJIOTIOTH30BAHUSI.

INIE:




Omnucanue MKajbl OLICHUBAHUA

1. OneHka «HEYHOBIETBOPUTEIILHO» CTABUTCS CTYIEHTY, HE OBJIAJCBIIEMY HU OIJHHMM U3 DJIEMEHTOB KOMIIETEHIIMH, T.€. OOHApYKUBLIEMY
CYUIECTBEHHbIE MpPOOENbl B 3HAHMM OCHOBHOIO IPOTPAMMHOIO MaTepHaja MO AUCHUUIUIMHE, JOMYCTHBIIEMY HIPUHLIMIHUAIbHBIE OIIMOKU TPU
NPUMEHEHUH TEOPETUYECKUX 3HAHM, KOTOpbIEe HE IMO3BOJSIOT €My MPOJOJDKHTH OOyueHHE WJIM MPHUCTYNHUTh K MPAKTHYECKOW AEATEIbHOCTH 0e3
JOTIOJHUTENBHOM MOATOTOBKH 110 JAHHOM TMCLHUILINHE.

2. OneHka «yJ0BJIETBOPUTEIBHO» CTABUTCS CTY/ACHTY, OBJIAJIEBIIEMY 3JIEMEHTAMH KOMIETEHIIMU «3HATH), T.€. IPOSBUBILIEMY 3HAHUS OCHOBHOT'O
MPOrpaMMHOTO MaTepuaja Mo TUCHUIUIMHE B 00beMe, HeOOXOAUMOM Jis MOCJIEAYIOIEero O0yueHus: U MPEeACTOSIIeH NMPaKTUYECKOH eSTeIbHOCTH,
3HAKOMOMY C OCHOBHON pPEKOMEHJOBAHHOM JIUTEPATypoOH, JOMYCTUBIIEMY HETOUYHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM O0JaJarouiemMy
HEO0OXOIMMBIMU 3HAHUSIMHU JUIS UX YCTPaHEHUs MIPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHkKa «XOpOIIO» CTABUTCS CTYACHTY, OBJAJEBIIEMY JJEMEHTAMH KOMIIETCHIIMHM «3HATBb» U «YMETH», IPOSBUBIIEMY IIOJHOE 3HAHHE
MPOrpaMMHOTO MaTepuajia Mo AMCLUUIIIMHE, OCBOMBIIEMY OCHOBHYIO PEKOMEHJOBAHHYIO JHTEpaTypy, OOHApY>KUBIIEMY CTaOWIBHBIA XapakTep
3HaHUI M YMEHUH M CIIOCOOHOMY K WX CaMOCTOSITEIbHOMY NPHUMEHEHHIO W OOHOBJICHHIO B XOJ€ IOCIEAYIOMIEr0 OOyYeHHsS] M MPaKTHYECKON
NEeSATEIbHOCTH.

4. OueHKa «OTIUYHO» CTABUTCA CTYIEHTY, OBJAJEBLIEMY 3JIEMEHTaMU KOMIIETEHIIMM «3HATb», «YMETb» M «BIAAETb», MPOSBUBLIEMY
BCECTOPOHHHME W TNyOOKHWE 3HAaHHA MPOrPaMMHOT0 Marepualia Mo JUCIHUIUIMHE, OCBOMBIIEMY OCHOBHYIO M JOMOJHHUTEIBHYIO JHUTEpaTypy,
0OHapyKUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMAHHH, U3JI0)KEHUHU U IPAKTUIECKOM HCIIOJIb30BAaHUN YCBOCHHBIX 3HAHHM.

5. OneHka «3a4TeH0» COOTBETCTBYET KPUTEPUSAM OLICHOK OT «OTJINYHO» 10 «yJOBJIETBOPUTEIBHOY.

6. OneHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYIOBIETBOPUTEIBHON.



3. TUIIOBBIE KOHTPOJIbHBIE 3ATAHWS NI MHBIE MATEPUAJIbI, HEOBXOIMIMbIE
JULT ONEHKHW 3HAHNY, YMEHNU, HABBIKOB 1 (WJIN) OIIbITA JEATEJIBHOCTH,
XAPAKTEPU3VIOIUX OTAIIbI @OPMHWPOBAHMSA KOMIIETEHILIMU B ITPOLIECCE

OCBOEHHU S OBPA3OBATEJIBHOU ITPOI'PAMMEI

Tadauua 3.1 — TunoBblie KOHTPOJIbHBIE 3aJaHUS

OIIK-1.1 3uaer

OCHOBbI MAaTCMAaTHKH, (1)I/I3I/IKI/I, XUMHUH, CCTCCTBCHHBLIX HAYK, COBPCEMCHHBIX

WH(GOPMAITMOHHBIX TEXHOJIOTHH W IPOTPAMMHBIX CPEJICTB

Samanus
3aKpBITOFO THUIIA

1.IIpu 20C peakius npoTekaeT 3a 2 MUH. 3a CKOJILKO BpEMEHHU OyieT
MIPOTEKATH ITA K€ PEaAKIIHS

A) ipu 0C B) npu 50C? TemnepaTypHblii KOOGOUIMEHT peakuu paBeH 2.
1) 8mun. 15 cek.

2) 15 cek. 8 MuH

3) 9 muH. 17 cek.

4) 17 cex, 9 muH.

2.Kakas u3 npuBe€HHBIX peakinii OyIeT 00OpaTuMON:
1) AgNOsz + NaCl ---

2) K2SO4 + BaClz ---

3) NaxSO4 + KCI —

4) Fe(NOs)2 + NaOH —

3.K sHIOTEpMHYECKUM MPOIECCaM OTHOCSTCS:
1) ramenue u3BecTH

2) pacTBOpEHME CEPHOM KUCIIOTHI B BOJE;

3) Paznoxenue n3BecTHsKA

4) ropenue docdopa.

4. Kakue BemiecTBa OyAayT pearupoBaTh MEXy cO00M ¢ O0JIbIIEH CKOPOCTHIO
IIPU PaBHBIX YCIIOBHUSX;

1) Ca u HoSOq4

2) H2SOs 1 Mg

3) HoSO4 u Fe

4) Niu H2SOs.

5.CKOpOCTh FeTePOreHHON XUMHUYECKOH peakiMyi TPU YBEITHYCHUN
MTOBEPXHOCTH PEArupyIOIINX BEIICCTB;

1) He u3mMeHseTcs

2) HE3HAYUTETHHO N3MEHSETCS

3) Bo3pacraer

4) cHuKaeTcs.

6.KakoBa cpenHsisi CKOpOoCTh XUMUUYECKOM peakumu A + B ==2 C, eciu
HauvalbHas KOHIEHTpaus BeuiectBa A pasna 0,25 monb/i., a uepes 20 cek. -
-- 0,10 mosp/m.

1) 0,3 momb/mn.cex.

2)0,35*1072 MoIB/1I.CeK.

3)7,5%10°° Momb/m.CeK.

4)0,15 Monb /m.cex.

7. TemniepaTypHbIii kKodhdurreHT paseH 3. HaganpHas ckopocTh peakiuu 4
MOJIb /JI.CEK.




KakoBa OyaeT CKOpOCTh 3TOM PeakIuy MpH TMOBBIIICHUH TEMIIEPATYpPhl Ha
40C:

1) 120

2)480

3)240

4) 324 monb /m.cex

8.KaranuzaTopsl U3BMEHSIOT CKOPOCTh XMMHUECKOHN peakllud B CBA3H C TEM,
YTO U3MEHSETCS

1) TemriepaTypa

2) KOHIICHTpALIMSI BEIIECTB

3) YMCIIO CTOJIKHOBEHUI MOJICKYJT;

4) yBeTUUMBACTCSI aKTUBHOCThH PEAreHTOB.

9. B xakyro cTOpOHY CMECTUTCA paBHOBecHe B peakiuu 2A(T) + B (x)==
2C(r) + A () +Q

€CIIM JIaBJICHUE TIOBBICUTH; TEMIIEPATypy TOHHU3UTH:

1) B1€BO,.BIEBO

2)BJIEBO,BIPABO

3) BIpaBo,BIEBO

4) BpaBo, BIPaBO.

10. 13 200 r 15%-noro pactBopa caxapo3bl Beinapuii S0r BOJbI.
Onpeznenute MaccoBYIO OO Caxapo3bl B OCTaBILIEMCs pacTBOPE.

1) 25%
2) 20 %
3) 12%
4) 11.25 %

11. pH pactBopa pasen 12. Uemy paBHa koHIeHTpaus [[H+]=?
1) 10°
2) 1012
3) 10
4) 10

12. Ilpu BoccranoBinenun KMnO4 B mieno4Hoit cpene odpasyercs ...
1) Mn(OH)2

2) Mn;03

3) KaMnOgy

4) MnO,

13. Kakast u3 crieayromux coyeil Kanblus 0oJiee MpUroiHa B KauecTse
ocaxxaaemMon (GOpMbI:

1) CaC204 TIIP=2.6-10"
2)CaCO; IIP=4.8-10"
3)CaSOs IIP=6.1-107°
4) Ca(OH), MIP=5.5-10"°

14. Cynb(pua-noHy coOTBETCTBYET IEKTPOHHAs! KOH(UTyparus ...




1s22s?2p%3s?34d°
1s?2s?2p®3s23¢°

1)

2)
3) 1s 2522p63523p4
15 25221‘.1"535231.1'"i
4)
15. Ilpu HapyIeHUH OJOBSHHOTO MOKPBITHSI HA YKEJIE3HOM U3JIENIUU B
KHCJIOTE Ha KaTojie OyJIeT NpOTeKaTh PeaKius ...

1) Sn** +2¢€ =8n°
2)Fe’—2¢ =Fe*

3) 2H' +2¢€ =H,
4)Sn®—2€ =gn?*

16. Xmopua HATpHST KMEET KPUCTAITHIECKYIO PEIIETKY
1) noHHyro

2) aTOMHYIO

3) MOJIEKYJISIPHYIO

4) METaJUINYECKYIO

17. Okucimrenem B peaximn Fe+ HNOsgom) —+ Fe(NO3)3 +NO2 + H20
SIBJISIETCS . ..

1) okcup azora (1V)

2) a30THasI KUCIOTa

3) xene3o

4) Boga

18. DnemenT, oOpa3yrouuii KUCIOTYy ¢ XuMudeckoi popmynoir HIO,
HAXOJUTCS B ____ TPYIIIE NEPUOTUICCKON CHCTEMBI.

1) VI

2) VIl

3) IV

4)V

19. 11.B kakoMm HampaBJI€HHH CMECTUTCS paBHOBecHue mpouecca N2 + 3 H2
==2NH3+Q

MIPU BHECEHUU B CUCTEMY KaTajl3aTopa:

1) BopaBo

2) BIEBO

3) He cMecTUTCH.

20. Jlnst KakuxX U3 MPUBEAEHHBIX MPOIECCOB YMEHBIIICHUE IABICHHS CMEIIaeT
paBHOBECHUC BITPABO.

1) FeO + CO==Fe + CO>

2) CO, +C==2CO

3) CaCO3 == Ca0 + CO>

4) N2 + 3H2 == 2NHs.

21. B xakoM HanpaBJIeHUU CMECTUTCSl paBHOBecue B peakuuu 2HBr == H2 +
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Br2-Q

MIPH YBEJIIMUCHUU KOHIICHTPAIIMK BOJIOPOJIA:
1) BipaBo;

2) BIIEBO

3) HE CMeCTHUTCS.

22. Kakue (hakTopsl cMEIIAIOT BIpaBo paBHOBecHe mporecca 2S02+02==
2503+Q

1) yBennuenue koHeHTpanuu SOz

2) U3MEHEHHe IPUPOJIbI KaTaanu3aTopa

3) yBenM4eHHE J1aBJICHUS

4) NOHM)KEHUE TeMIIePaTypBhl.

23. [loBeblIIEHNE TEMIICPATYPbI U TIOHUKCHUC AABJICHUSA OAHOBPEMCHHO
CMCHIAIOT BJICBO PaBHOBECHUC peaKuHﬁ:

1) H2+CI2== 2HCI +Q

2) 2CO+02== 2C02+Q

3)N2+02== 2NO-Q

4)2S02 + 02 == 2503 + Q.

. AToMHasa Macca
. 3aKOH PKBUBAJICHTOB.
. CTeneHp OKUCIIEHUS DJIEMEHTA B XUMHUYECKOM COECIUHEHUH.

3ananus 1
2
3
4. CtpoeHue BelecTBa.
5
6
7

OTKPBITOI'O THUIIA

. MeTtannn4deckas CBs3b.
. MonsipHast KOHUEHTpALUS
. MonsinbpHas KOHIIEHTpaIus

3.2. TunoBbie BONPOCHI

OIIK-1.1 3Haer OCHOBBI MaTE€MaTWUKH, (PU3UKH, XHWMHUH, ECTECTBEHHBIX HAYK, COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI U MTPOTPAMMHBIX CPEICTB

. AToMHas Macca

. MonexyinspHas macca

. KonnuecTBo BemecTsa - MOJb

. OCHOBHBIE IOHSTHSI U 3aKOHBI XUMUH.

. 3aKOH COXPAaHEHUs MacChl W DHEPruu.

. 3aKOH MOCTOSIHCTBA COCTaBa

. 3aKOH KpaTHBIX OTHOILEHHUH.

. OKBUBAJICHT XUMUYECKUH.

. @aKTOp PKBUBAJIEHTHOCTHU. UHCIIO SKBUBAJIEHTHOCTH

0. MonsipHast Macca SKBUBaJIeHTa (9KBHBAJICHTHAs Macca) BElIecTBa.
1. 3akon ABorazpo. [TocTosiHHas ABorajipo.

12. MonsipHbIii 00bEM IKBUBAJIEHTA (IKBUBAJICHTHBII 00BEM)

13. 3aKoH SKBHBAJICHTOB.

14. Ctpoenne aroma. KBanToBast Mmojiens aToma.

15. XapakTepucTrka HEpreTH4ecKOro COCTOSIHHS AIEKTPOHA KBAHTOBBIMU YHCIIaMHU.
16. Turbl 2IEKTPOHHBIX OPOUTATICH.

17. PactipesienieHne 3JeKTPOHOB MO SHEPTETHUECKUM YPOBHSIM.

18. INpuan Hanmenbmiei saepruu. [Ipuanun [Taymu.

19. Tlpaswmna Xynna u KiieuxoBckoro.

R = 000310 N W~
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20. BanieHTHOCTb.

21. CtenieHb OKUCIICHHSI SJIEMEHTA B XUMHUYECKOM COCMHCHHH.
22. Atomuble paauychl. IoHHW3alMOHHbBIE TOTEHIIUAIIBI.
23. CpoACTBO K AJIEKTPOHY.

24. DNeKTpOOTPHUIIATETLHOCTD AJIIEMEHTOB.

25. Ilepuonnyeckuii 3akon /I.11 Menneneena.

26. ITopsiiKOBBI HOMEP JIEMEHTA.

27. CTpoeHue BElecTBa.

28. OCHOBHbBIE TUITBI XUMHUYECKHX CBS3EH

29. KoBasileHTHas CBSI3b U €€ CBOWCTBA.

30. MonHas cBs3b U €€ CBOMCTBA.

Bonpocsl k 3k3aMeHy B YCTHO# Gopme

buaer 1

1. lnst peakiuu B3su 10 r Metamumdeckoro kanbiust ¥ 20 1 xxuakoro 6poma Bro. Kakoe BemectBo

OCTaJIOCh B M30BITKE MOCIIE OKOHYAaHUS peakuuu? PaccumTaiiTe Maccy 3Toro n30bITKa.

0 0 0 .
2.Boranciuts AH g5, AS 00 1 AG o, peakunii (mpeaBapuTensHO paccTaBbTe  KOd(QUIMEHTSI, a

HEOOXOIMMBIE [Tl TEPMOANHAMUYECKOTO pacyeTa JaHHbIC BO3BMUTE M3 IPHIIOKEHHS):

CoHa + O2¢) — CO2) + H20 ()

3.B 150 r Bogasr pactBopmwiu 10 r NaCl. Paccuutarh MaccoByrO OJIO COJMU B TOJYYUBILEMCS
pacTBope.

Bbujer 2

1. Anromunnii maccoit 10,8 r cimaBunm ¢ cepoit Maccoit 22,4 r. Beruucnure KOIu4ecTBo cynbhuaa

AIIOMHUHUS, KOTOPBI 00pa3yeTcs B pe3yibTaTe peaKiuu.

0 0 0 o
2.Borunciuts AH ,q, AS o U AG e peakumii (IpeiBapuTeNbHO paccTaBbTe  KOI(DPUIMEHTHI,

HEOOXOUMBIE JJI1 TEPMOAMHAMHUYECKOTO pacyeTa JaHHbIe BO3bMUTE U3 IPUIIOKEHUS ):

CaHay + Oz — CO2xy + H20 ()

3. OnpenenuTte MaccoBYIO JOJ0 pacTBOPEHHOTO BellecTBa, eci B 150 1 pactBopa conepxurcs 30
T COJIH.

buaer 3

1. B coctaB XMMHUYECKOro BEIIECTBAa BXOJAT Kaibluil (MaccoBas aons 29,4%), cepa (23,5%) u

kucnopon (47,1%). Onpenenure GopMyny STOTO COSAMHEHHUS.
2 Beraucmuts AH SQB,AS;)% n AG 298 peakuuii (IpeaBapUTEIbHO PacCTaBbTE K03 dULMeHTHI, a

HE00XO0IMMBIE /ISl TEPMOAMHAMHUYECKOT0 pacyeTa JaHHbIe BO3bMHUTE U3 IPUIIOKEHNU):

CeHe )+ O2) = CO2r) + H20 ()

3.PactBop, comepxut 40 r xucaotsl, 1 160 T BOIBI, ONIPEAEINTE MACCOBYIO JTOJIF0 PACTBOPEHHOIO
BELIECTBA.

buaer 4

1. Ompenenute MaccoBble JIOJU IJIEMEHTOB B CIEAYIOUIMX COEIUHEHMSAX: a) OKCHJIE JHUTHUs; O)
XJIOpUJIE Kalbl¥sl; B) THAPOKCHUAE HATPUS; T') cylb(are Kajaus; 1) CEpHON KUCIOTE.
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0 0 0 o
2.Boranciuts AH g5, AS 00 1 AG 4, peaknuii (IIpeBAPUTENBHO PACCTABLTE K03 UIUEHTHI, a

HEOOXOUMBIC JJII TEPMOAMHAMHYECKOTO pacyeTa JaHHBIC BO3bMUTE U3 TPUIIOKEHUS ):
CeHe 0+ O2) = CO2r) + H20 (1
3. Cxonbko conu (B rpammax) cogepxkurcsi B 700 35 %-ro pactBopa.

buaer 5

1. Beruucnuth mMaccy aszora, coxepkaimierocs B 1 kr: a) kanuiinoit cenutpel KNO3z; 6) ammuaunoit
cenutpbl NH4 NO3z ; B) ammodoca (NH4)2 HPOa.

0 0 0 .
2.Boruncmuts AH 5o, AS 05 1 AG g peaxnmii (IpeaBapuTENLHO PACCTABBTE K03 UIHMEHTHI, a

HEOOXO0UMBIE 1JI1 TEPMOAMHAMMUYECKOTO pacyeTa JaHHbIE BO3bMUTE U3 MPUIIOKEHUS):

CH30H () + O20y—CO2r) + H20 ()

3. K 450 r 30 %-ro pactBopa npunuiau 150 r Boxabl. Belpa3uTe B mporeHTax KOHUEHTPALUIO
MIOJIyYMBIIETOCs pacTBOPA.

buaer 6

1. K pactBopy, comepxamemy 6,8 r AICl3 npununu pactsop, comepxammii 5,0 1 KOH. Haiitu
Maccy o0pa30BaBIIETOCs OCaJIKa.

2 Berauciuts AH SQB,ASS% n AG 298 peakuuii (IpeaBapUTEIbHO PAaCCTaBbTE K03 punmeHTsI, a
HEOOXOUMbIE IJI1 TEPMOAMHAMHUYECKOTO pacyeTa JaHHbIe BO3bMUTE U3 MPUIIOKEHUS):

CH20 ) + O2¢) — CO2ry + H20 ()

3. B 15 %-# pactBop, comepxammii 35 r conu mo6aBuiam eme 20 r. Beipasuth B IMpoOILEHTax
KOHIIEHTPAIHIO TTOJIYYUBIIETOCS PacTBOPA.

buaer 7

1. KapOoHaT kanbliusi pa3jiaraeTcs pH HArpEeBaHUM Ha OKCHUJ KaJIbIMs U YTIICKUCIbIN ra3. Kakas
Macca MPUPOTHOTO M3BECTHsKA, coaepxkamiero 90% (macc.) CaCOs, moTpedyeTcs sl OTydeHuUs
7,0 T HeTalIeHOH U3BECTH?

0 0 0 .
2.Boerauciuts AH g5, AS 00 1 AG 4, peaknuii (IIpeiBAPUTENBHO PACCTABBLTE KOd(UIIUEHTHI, a
HEOOXOIUMBIC I TEPMOAMHAMHYECKOTO pacyeTa JaHHBIC BO3bMUTE M3 TIPUIIOKEHUS ):
Ha2S) + O2) = SO2(n+ H20 (9
3. Ckonpko Boasl Hanmo gobaButh K 300 r 40 %-ro pacTBOpa, YTOOBI MOJYYUTH PACTBOP C
KoHLEeHTpauuen 25 %.

buuer 8

1. Ckonbko rpaMMOB MeH 00pa3yercs IIPM BOCCTAHOBJIEHUH 8r oxcuzaa BOJOPOJIIOM,
€CJIM BBIXOJ peaKIuu cocTaBmiI 82% OT TEOPETUIECKOro?

0 0 0 .
2.Beramcmuts AH 5o, AS o0 1 AG g peaknmii (IpeIBapuTENEHO PACCTaBhTE K03 dULMeHTHI, a

HE00XO0AUMBIE /ISl TEPMOAMHAMHUYECKOT0 pacyeTa JaHHbIe BO3bMUTE U3 PUIIOKEHNU )

Fe203 i+ CO — Fe g + CO2(n

3. Cmemamu 250 v 10 %-ro pactBopa comu u 450 r 40 %-ro pactBopa. Onpenenurb MacCOBYIO
JIOJIIO TTOJIy4E€HHOT'O PacTBOpa.

buiaer 9

1. Ckonbko rpaMMOB Meu 00pa3yercs [P BOCCTAHOBJICHUH 8r okcuaa BOAOPOAOM,
€CJIM BBIXOJ peakluu cocTaBui 82% OT TEOPETUYECKOr0?
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0 0 0 o
2.Boranciuts AH g5, AS 00 1 AG 4, peaknuii (IIpeBAPUTENBHO PACCTABLTE K03 UIUEHTHI, a

HE00XO0IUMBIE /711 TEPMOJAMHAMUYECKOTO pacyeTa JaHHbIE BO3bMUTE U3 MPUIOKEHNUS):

Fe2O34+ CO — Fe ) + CO2(y

3. Cmemamu 250 10 %-ro pactBopa conu u 450 r 40 %-ro pactBopa. OnpeneauTs MacCoOBYIO
JIOJTFO TIOJTYYE€HHOT'O PacTBOpA.

buier 10
1.Heo6xonumo mnpurotoButh 2 1 30%-ro pactBopa ammuadyHoil cenuTpbl. CKOJBKO HUTpara
aMMOHHUS U BOJIbI HY)KHO CMEIIIATh.
2. Hanmummre ypaBHEHUS 3JIEKTPOIHBIX MIPOIECCOB HA KAaTOJIe ¥ aHOJE, IPOUCXOSAIINX pU
AJIEKTPOJIN3€E pacTBOpa (MM pacIulaBa) U BBIYMCIUTE MAcCy BEILLECTBA, BIJCIMBILIETOCS Ha KaTOE
(oOpaTuTe BHUMaHHUE HA BBIXO/I IO TOKY):
Yepes Boaubiii pactBop Cr(NO3)s nmpomyckanu B TeucHre 10 MHUHYT OCTOSIHHBIN TOK CHION 15 A
(aHOT XpOMOBBIH, BBIXO/I MeTasUIa 110 TOKY-30%)
3.PacctaBpTe KOXPGUIMEHTHI B YpPaBHEHHUSIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi

METOJIOM 3JICKTPOHHOTO OayiaHca:
Mg +HNO, » Mg(NO,), + NH,NO, + H,0

buner 11

1.Heo6xomumo mpuroroButs 2 1 30%-ro pactBopa amMMuadHoi cenuTpbl. CKOJBKO HHUTpara
aMMOHHSI U BOJBI HY’KHO CMEIIaTh.
2. Hanumure ypaBHEHUS JIEKTPOIHBIX IIPOLIECCOB HA KAaTO/I€ U aHOJE, IPOUCXOALINX IIPU
AJIEKTPOJIM3€E pacTBOpa (UM pacIuiaBa) U BRIYMCIUTE MACCy BEIECTBA, BHIJCIMBILIETOCS Ha KaTOe
(0OpaTuTe BHUMaHHE Ha BBIXOJ 10 TOKY):
Yepes Boanblit pactBop CuSO4 mponyckanu B TeueHue 40 MUHYT MOCTOSIHHBIN TOK cuioi 1,8 A
(aHox rpaUTOBBII)
3.PaccraBbTe K03((HUIIMEHTH B yPaBHEHUSAX OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKIuil
METO/IOM 3JIEKTPOHHOTO OajaHca:

Mg +HNO, » Mg(NO,), + NH,NO, + H,0

buser 12
1. B 250 r Boas! pactBopeHo 50 r kpucramuiorugpara FeSO4¢7H20. Beruncante MaccoByro J0IH0
FeSOa.
2. Hanumnre ypaBHEHHs DJIEKTPOJIHBIX IPOLIECCOB HAa KAaTOAE M aHOJE, NPOUCXOIAIIMUX IPH
AIIEKTPOJIN3€E PACTBOpPA (MM pacIulaBa) U BBIUMCIUTE MacCy BEILECTBA, BBIACIUBIIETOCS Ha KaToJe

(oOparute BHUMAaHHE Ha BBIXO/T o TOKY):
Uepes Boanblil pactBop FESO4 mpomyckany B TedeHne 1 gaca MOCTOSIHHBIM TOK cuitoil 3 A (aHon
rpaUTOBBIH, BBIXOJ] MeTaIa 1o ToKy-50%)

3.PaccraBrTe KO3(1)(1)I/IHI/ICHTLI B YpaBHCHHAX OKHCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/'I
MCETOIOM 3JICKTPOHHOTO OaylaHca:
H:_l'lffﬂ'!::';_ — H.l'lffﬂ'!j';_ T _I'I-ffﬂﬂj': T H:O

Bbuaer 13
1.B 250 r Bomsl pactBopeHo 50 r kpucramorunpara FeSOs¢7H20. Berauciants MaccoByrO IOITIO
FeSoa.
2. Hanmumure ypaBHEHUS 3JIEKTPOJIHBIX MIPOLECCOB HA KAaTOJI€ ¥ aHOJE, IPOUCXOAIINX TIPU
AIIEKTPOJIM3E pacTBOpa (WM pacIliaBa) M BHIUMCINUTE MACCy BEIIECTBA, BBIACIUBILETOCS Ha KaToe
(oOpaTuTe BHUMaHHE Ha BBIXOJ MO TOKY):
Yepes pacmas MgCI2 nmponyckanu B Teuenne 30 MHHYT OCTOSIHHBIH TOK cHII0M 10 A (31eKTpobI
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rpauTOBBIC)
3.PaccraBbTe KO3((HUIIMEHTH B yPAaBHEHUAX OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLIUil
MCTOJOM JJICKTPOHHOI'O OanaHca:

As,0; + HNQ, + H,0 = HyAs0,+NO

buier 14

1. Heobxomumo npuroroButh 2 1 30%-ro pactBopa ammuadHOi cenuTpbl. CKOJIBKO HHTpaTa
aMMOHHS U BOJIbI HYKHO CMEIIaTh

2. Hamumure ypaBHEHMsI 3JEKTPOJHBIX MPOIIECCOB HAa KaTOAEC MU aAHOJAE, MPOUCXOISIIUX MpU
3JIEKTPOJIM3€E pacTBOpa (WK paciiaBa) M BHIYUCIUTE MAcCy BEIIECTBA, BBIICIMBIIETOCS Ha KaTO/E
(obparure BHUMAaHHUE Ha BBIXO/J{ 1o TOKY):
Yepes Boansiii pactBop CuSO4 nporyckaau B TEUSHUE 5 MUHYT IMOCTOSTHHBIN TOK CHiIoi 2 A (aHO[
MEJTHBII)

3.PacctaBpTe KOXPUIMEHTHI B YpPaBHEHHUSIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
METOJIOM 3JICKTPOHHOTO OayiaHca:

Mg+ HNO, = Mg(NQ,), + NH,NO, + H,0

buier 15
1. Paccuurats MaccoByto oo ciupra (C2HsOH) B pactBope, conepxkamiem 90 r cnupra u 200 r
BOJIBI.
2. Hanumurte ypaBHEHHs 3JIEKTPOJHBIX IPOLIECCOB Ha KAaTOJAE MU aHOJE, IPOUCXOAIIUX IpPHU
AJIEKTPONIM3e pacTBOpa (WK paciuiaBa) M BHIYUCIUTE MAcCy BEIIECTBA, BHIACIUBIIEIOCS HA KaTolIe
(obparute BHUMAaHHUE Ha BBIXO/J{ o TOKY):
Yepes Boaubiii pactBop Cr(NO3)3 mpomnyckanu B TeueHre 10 MUHYT MOCTOSIHHBINA TOK CHIOi 15 A
(aHOJ XpPOMOBBIiA, BBIXO/I MeTaJlIa IO TOKY-30%0)
3.PacctaBpTe KOXPGUIMEHTHI B YpPaBHEHHUSIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui
METO/IOM 3JIEKTPOHHOTO OajaHca:
NaAsO, + NaCl0, + NaOH — NazAsO, + NaCl+ H,0
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4. METOJUYECKHUE  MATEPHAIJIDI, OINPEAEJIAIOMIUE  ITPOLEIYPLI
OLIEHMBAHMS 3HAHHM, YMEHUI, HABBIKOB U (MJIM) OIIBITA JIEATEJIBHOCTH,
XAPAKTEPU3YIOILINX STAIBI ®OPMHUPOBAHUI KOMITETEHIIMIA

Jlekuuy OLEHUBAIOTCA IO IOCEIIAEMOCTH, AKTHUBHOCTH, YMEHHUIO BBIIEIUTH IJIABHYIO
MBICJIb.

JIaGopaTopHble 3aHATHA OLEHMBAIOTCA 110 CAMOCTOSTEIBHOCTH BBINOJIHEHUS DPAa0OTHI,
IPaMOTHOCTH B 0()OPMIICHUH, IPABUIBHOCTH BBITTOJIHEHHS.

IIpakTHyeckue 3aHATHS OLIEHUBAIOTCS IO CaMOCTOSTEIBHOCTH BBIIIOJIHEHUS PaboTHl,
AKTUBHOCTH pabOTHl B ayAWTOPHH, MPABUIBHOCTH BBHIMOJIHEHUS 33/1aHUM, YPOBHS IMOATOTOBKH K
3aHATHSM.

CamocrosarenbHass paboTa OLIEHUBACTCA 10 KAueCTBY M KOJUYECTBY BBIOJTHEHHBIX
JIOMAIIHUX padoT, IPaMOTHOCTH B O(OPMIICHUH, IPABHUIIBHOCTHU BBIIIOJHEHHUS.

[TpomesxyTouHas arTecTanus NpOBOJUTCSA B GOopMe IK3aMeHa.

Kpurepun oOneHku 5K3aMeHa B TECTOBOM  (opme: KOJIMYEeCTBO OalioB MU
YIIOBJIETBOPUTENIBHO, XOPOILO, OTJIMYHO. [IJI1s Moy4eHHsl COOTBETCTBYIOLIEH OLIEHKH Ha HK3aMEHE
[0 KypCcy HCHOJIb3YyeTCsl HAaKONUTENbHas CcHCTeMa OaliIbHO-PEUTHHIOBOM palbOThl CTYIEHTOB.
HToroBas oLieHKa CKJIQIbIBAETCS U3 CYMMbl OQJIJIOB MJIM OLIEHOK, IOJYYEHHBIX IO BCEM paszesiaM
Kypca U CyMMbI 0aJUIOB IOJIYYEHHOM Ha SK3aMEHe.

Kpurtepun oneHkr ypoBHS 3HAaHUH CTYJIEHTOB C MCIOJb30BAaHUEM TECTAa HA K3aMEHE IO
y4eOHOH TUCIMIIIIMHE

Ornenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % mpaBUIBHBIX OTBETOB
Xopo1io 71-85 %
Y IOBIIETBOPUTEIIHHO 51- 70%
HeynoBierBoputenbHO Menee 51 %

KonnyectBo 0amioB M OLEHKAa HEYAOBIETBOPUTENIBHO, YAOBJIETBOPUTENBHO, XOPOIIO,
OTJIMYHO ONPEJENSIOTCS NPOrpaMMHBIMU CPEJCTBAMHM IO KOJIMYECTBY MPABUIBHBIX OTBETOB K
KOJINYECTBY CITy4aiiHO BHIOPAHHBIX BOIIPOCOB.

Kpurepuu onieHuBaHusI KOMIOETEHIIUH ClIeTyIOIIHE:

1. OrtBersl wuMEIOT IMOJIHBIE pemieHuss (¢ mnpaBuWiIbHBIM oTBeTOM). WX coxepxanue
CBHUJIETENILCTBYET 00 YBEPEHHBIX 3HAHMAX OOydarolmerocs M O €ro YMEHMHM pelarh
npodeccuoHanbHbIe 3a/1a4M, OLEHUBAETCS B 5 0a/U10B (OTIMYHO);

2.  bonee 75 % 0TBETOB MMEIOT NOJHBIE pelIeHUs (C MpaBUIBHBIM OTBETOM). VX conepxaHue
CBUJETEIBCTBYET O JIOCTAaTOYHBIX 3HAHUSAX OOydYaromerocs M €ro YMEHUU pellarh
npodeccuoHaIbHbIE 3a/1a41 — 4 Oana (XopoIo);

3. He menee 50 % oTBETOB MMEIOT MOJHBIE PEIICHNUs (C MPAaBWIBHBIM OTBETOM) VX conmepxanue
CBHJIETENILCTBYET 00 YJOBJIETBOPUTENBHBIX 3HAHUAX OOYYarOIIErocs U O €ro OrpaHu4eHHOM
YMEHHHM pemaTh MpodeccuoHalbHble 3aJauyd, COOTBETCTBYIOIUE €ro  Oyaymiein
KBaJIMpUKau — 3 Gansa (yI0BIETBOPUTEIHHO);

4. Menee 50 % OTBEeTOB HMEIOT peIIEHUS C MPaBUIBHBIM OTBeTOM. X coxmepkanue
CBHJIETEIILCTBYET O CJIa0bIX 3HaHUSAX OOyYaromerocss M €ro HEyMEHHMH pelaTh
npodecCuoHaIbHBIC 3a/1a4l — 2 Oayuia (HeyI0BIECTBOPUTEIBHO).
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