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PaszpabGoTtuuk (1):
KaHJIUIAT C.-X. HayK, JOLEHT T E.A. AnekceeBa

PaGouass mporpamma oJ00peHa Ha 3aceJaHud Kadeapsl OMOJIOTHH U BETEPUHAPHUU
«12» despass 2020 r. (mpoTokos Ne 7)

3aBkadenpoi, X
JOKTOp C.-X., Ipodeccop d(/;’?”‘- e H.A. JlymHukoB

OnoGpeHa Ha 3acelaHMM METOAUYECKOH KOMHCCHMM (aKynbTeTa OHOTEXHOIOrHH
«19» mapra 2020 r. (mpoTokoa Ne 6)

[pencenarens METOAMYECKONW KOMUCCHH baxynbrera,
KaHIUJaT C.-X. HayK, JOLIEHT % / W A.B. llonaHnoBa




1 He.]'ll/l U 321241 OCBOCHHA NTUCHHUIIJIMHBI

[lenpl0  OCBOEHHUS  JUCHMIUIMHBI  «XUMHS»  sBiseTcs  (HOPMHUPOBAHHE  HAYYHOTO
MHPOBO33PEHHUs, TNPUBUTHE HABBIKOB YCTAHOBJICHHS CBS3M CTPOCHHS M CBOWCTB BEIIECTB C
BO3MOXHOCTBHO €ro HpI/IMCHeHI/ISI, an06peTeHI/Ie HABBIKOB pa6OTBI C BCILIECCTBAMHA nu
000pyI0BaHUEM B JIAOOPATOPHBIX YCIOBHSIX, YMEHHE CAMOCTOSATEIBLHO pad0TaTh C JIUTEPATYPOH 11O
XUMHUHN.

Ilenpb XMMHYECKOW TOATOTOBKM OakajiaBpa 3aKJII0oYaeTcsi HE B aOCOJIIOTHOM 3HAHHH
3aKOHOB, a B CO3JaHUU XHUMHYCCKOI'O MBINUICHHUA, AAKOLICTO BO3MOXHOCTH pCIHaTL pastqHHe
po0JIeMbl PU3NKO-XUMHUYECKOTO HAITPABJICHHUS.

B paMKax OCBOCHHA OUCIHUIIIIMHBI «XAMUALY 06yqa}0mﬂecs1 TOTOBATCA K pemeHmo
CIEeIYIOIKX 3a7a4d (B TOM 4HuCle MPO(EeCCHOHAIBHBIX 3a7ad B COOTBETCTBHM C BUIOM (BHIaMHU)
JIeATETbHOCTH):

- (opMHpOBaHHE COBPEMEHHOIO0 €CTECTBEHHOHAYYHOI'O MHPOBO33PCHHS, Pa3BUTHE HAYYHOIO
MBIIIJIICHHUA,

- HW3y4YCHHE TEOPETHYCCKMX OCHOB XMMHHU, XaPAaKTEPUCTHKA BAKHEHIIMX KJIACCOB COCAMHCHUH,
BO3MOXHOCTH UX HpI/IMeHCHI/Iﬂ;

- (opMHpOBaHHE YMECHHUU MPOBEICHHS IKCIICPUMEHTA, OBJIAJICHUE METOJAaMU U  CIIOCOO0aMu
MOJTyYCHUS BEIICCTB;

- TIPOBEIICHHE HAYYHBIX UCCIICAOBAHHUI B 00JaCTH MPOU3BOJICTBA U MEPEepabOTKH CETbCKOX 035 M-
CTBEHHOW MPOJYKINH, aHAJIN3a MOJYyYECHHBIX JAHHBIX W 000OIIECHUS MX MO OOIICTIPUHATHIM
METOINKAM;

- cTaTHCTHYeCcKas 00padoTKa pe3yabTaTOB IKCIEPUMEHTOB, (DOPMYITHpPOBAHUE BEIBOJIOB U TIPE.I-
JIOKEHUH.

2 MecTo JUCHUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

2.1 Jucmummuaa b1.0.08 «Xumus» OTHOCHTCS K o00s3aTenbHON yactu Ojoka bl
«Iucrumnnel (MOJyNin)» OCHOBHOM 0Opa30oBaTeNbHOM MpPOrpaMMbl HANpaBlIEHUS MOATOTOBKH
35.03.07 TexHonorus Npou3BOJICTBA U NEPEPaOOTKU CETLCKOXO035MCTBEHHON MPOIYKIIHUH.

2.2 Jlisg ycHemHoro OCBOEHHS TUCIHIUIHHBI «XHMHs» OOYYAIOUIHIiCS JOKEH HMETh
0a30ByI0 MOJATOTOBKY MO TUCHMIUIMHAM «XHUMHUA», «buonorus» B o6beMe MporpamMMmbl CpeIHETo
o01ero o6pa3oBaHusI.

2.3 Pesynpratel 00y4yeHHs MO AUCHUIUIUHE «XHUMHUS» HEOOXOIUMBI ISl YCHEIIHOrO
OCBOEHHUS CIEAYIOMIMX JAUCHUUIUIMH: «XUMHUS oOpraHuyeckas», «DHU3UKO-XUMHYECKHUE METObI
aHain3a», «be3omacHOCTb MUOIEBOrO  CHIpb W INPOAYKTOB  NHUTaHUsA», «buoxummsa
CEIbCKOXO03AUCTBEHHOM MPOTYKIIHI.

3 IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHUsl MO AUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON NPOrPaMMbl

[Tnanupyemble pe3yabTaThl 0OyYeHHS MO JUCHUIUIMHE — 3HAHUS, YMEHUS, HaBBIKU U (MJIH)
OTIBIT JESATENIbHOCTH, XapaKTEPU3YIOLIUeE Tarnbl (OPMUPOBAHUS KOMIIETEHIIUN U 00ecTeuynBaroe
JOCTH)KEHUE MJIAaHUPYEMBIX Pe3yIbTaTOB OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI.



Komnerenmus

Nunnkatopel
TOCTHIKEHUSI
KOMIIETEHIIUH

[lepeueHb IaHUPYEMBIX PE3YJIBTATOB
00y4eHHUs 0 JUCLUILINHE

OIIK-1. Cmocoben pemarthb
TUTIOBBIE 3ama4yu mpodec-
CHOHAJIBHOW  JI€ATEIbHOCTH
Ha OCHOBE 3HAaHUN OCHOB-
HBIX 3aKOHOB MaTeMaTH4e-
CKUX, €CTCCTBEHHOHAYYHBIX
u 00menpodecCuoHaTbHBIX
JTUCIUTUTMH C TIPUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX
HOJIOTHI

TCX-

N-2onk-1Acnions3yer
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUICITUIUIAH JIJISL PEIICHHUS
CTaHJAPTHBIX  33a1a4 B
COOTBETCTBUU c
HAIPaBICHHOCTHIO
podhecCHOHALHOM

eI TEILHOCTH

3HATH:
OCHOBHBIE€ TOHATHS M 3aKOHBI XWMHH;
O0COOEHHOCTH XHMHYECKOH CBSA3H B
Pa3IMYHBIX XUMUYECKUX COCAMHEHHUSIX;

CBOMCTBA BaXHEHIITUX KJIaCCOB
HEOPraHWYECKUX, COEAMHEHUM  BO
B3aNMOCBA3U C nux CTpOGHI/IeM 158
byHKIHAMU; 3aKOHOMEPHOCTHU
HpOTeKaHI/IH XUMHUYCCKUX HpOLICCCOB;
CII0COOBI BBIPAXKEHUS cocTaBa
pacTBOpOB; CBOWCTBA  PAacTBOPOB;
MEXaHU3M OKHUCIIMTENLHO-
BOCCTAHOBHUTCIIBHBIX HpOHGCCOB;
yMeTh:

MPOBOJIUTh XUMHUYECKUM IKCIICPUMEHT
[0 M3YyYEHHUIO CBOWCTB BAXKHEHUIIUX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUI;
UCIIONIb30BaTh HEOOXOAUMBIE MPUOOPHI
u JjabopaTopHOe O00OpYyIOBaHUE TIPU
POBEJICHHE IKCIIEPUMEHTA; IPOBOIUTH
00paboTKy pe3yJbTaTOB SKCIEPUMEHTA
U OILEHUBAaTh WX B CPaBHEHHH C

JAUTEpaTypPHBIMU
JAHHBIMU; UCIOJIb30BaTh
TEOpPETUYECKHE 3HAHUS u

IMPAKTUYCCKUC HABBIKH, IIOJIYYCHHBIC
Ipru U3YYCHHUU JUCHUIIIMHBI «XUMUS

JUISE  pEeHIeHHs  COOTBETCTBYIOLIUX
npo¢eCcCuOHANBHBIX 3a]1a4;

BJIA/1€Th:

COBPEMEHHOM XUMHYECKON
TEPMHUHOJIOTHEIH; OCHOBHBIMH
HaBbIKAaMH pabOTBl C pEaKTUBAMHU,
nabopaTopHOI MOCY/TIOM,

71a00paTOpHBIM 00OPYJOBaHUEM




4 CTpyKTYypa U coepKaHHue TUCHUIINHBI

4.1 O0beM IMCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yae6HO# paboThI

TpynoemkocTs

o4dHas GopMa 00ydeHUs

3aouyHas opma oOydeHHs

AynutopHble  3aHSATUS  (KOHTAKTHAs

72 18
paboTa C mpernoaaBaresieM), BCEro
B T.4.. JICKIIUH 28 6
nabopaTopHbIe 3aHATH 44 12
CamocrositenbHas paboTa 72 153
[MpomexxyTouHas aTTecTanus (IK3aMeH) 36/ 1 cemectp 9/1 kypc
OO01mas TpyI0eMKOCTh TUCITUTLTHHBI 180/53E 180/5 3E




4.2 Conepxxanue TMCHUILIHHBI

HaumenoBanue paznena

TpynoemMkocTh pazziena u ee pacupeeieHue Mo BiuaaM yueOHon

Kobt
AUCIHILIHHE! / OCHOBHBIE BOIIPOCHI TEMbI pabote, wac. ¢ .
YKPYIHEHHBIE TEMBI p ouHast (opma o0ydeHus 3ao04Has popma o0ydeHHs OpMUPYCMBIX
KOMIIETEHIINI
pasaena Bcero | neknus | JIII3 | CPC | Bcero | mexuwms | JIII3 CPC
1 2 3 4 5 6 7 8 9 10 11
2 ceMecTp 2 Kypc
28 6 8 14 23 2 4 17
1 OcHOBHBIC TOHATHUS XUMHUHU + + +
1 OcHoBHbIe 2 OCHOBHBIC 3aKOHBI XUMUH + + +
HOHSTHS 1 3aKOHBI 3 XuMudeckue peakiud. Turbl + + +
xumun. Kiraccet W IPH3HAKH PEaKIAii + + OIIK-1
HeoPraHquvCKHX 4 Oxcunsl. Kucioorer. OcHoBa-
COCMHCHNH nus. Comu. Knaccuduxarms. + + + + + +
[Tonyuyenune. Xumnueckue
ceoncTBa. [Ipumenenue
DopMa KoHTPOII YcTHBIN onpoc, penieHre 3aaay, | Y CTHBIM ONpoc, peuieHre 3a1ay,
JTOKJIaJbl JTOKJIa/1bl
8 2 2 4 17 - - 17
1 Hcropus BUTHUS
crop pa3 + + + +
2 Crpoentte atoma YYEHHS O CTPOCHHH aTOMa
. 2 KsaHroBas TEeOpHs
Hepnomiecknit sakon CTPOEHHUSI  aToma Pa6(l))TBI
U TIepuoAnYecKas P N + + + + OIlK-1
cHcTeMa I'eitzenbepra u Ipémunrepa.
LY. Menzeneesa KBanToBbI€ uncna
o 3 [Meproanueckuii 3aK0H
U niepuoandecKas cucrema X0 + + +
JI.. Menneneena.
YcrTHBIM onpoc, penieHue 3aaady,
dopma KOHTPOJIS Bomnpock! k 3x3aMeny
JTOKJIaJbl
3 Xumuueckas CBsI3b 4 | 2 | - | 2 17 | - | - ] 17 OIIK-1




1 OCHOBHBIE TOHATHS.
YcnoBue oOpa3oBaHUsI CBSI3H.

THIbl XUMHUYECKHUX CBS3EH, HX + + +

XapaKTEPUCTUKA

2 MeTtonanl OIMCAHUI

XUMUYECKOM  CBSI3H:  METOJA

BajeHTHbIX cBsizel (MBC) u + + +

METOJ MOJIEKYJISIPHBIX

opouraneit (MMO)

IMuOpuansanust u e€ THITBI + + +
dopma KOHTPOJIS Bomnpocsl k 3x3ameny Bonpock! k 3x3aMeny

8 2 2 4 17 - - 17

1 OcHOBHBIE TTOHSTHS

XMMHYECKOM TEPMOJAMHAMUKH. + + +

[IepBbIil 3aKOH TEPMOAMHAMUKHI

2 Bropoii 3aKOH
4 Xumunueckas TEPMOJAVHAMUKH.  DHTPONHUSL. OITK-1
TePpMOJNHAMHUKA VYcnoBus  caMONPOU3BOIBLHOTO + + + +

MPOTEKaHUs MPOLIECCOB

3 Tepmoxumus. TXY.

KkoH I . TBUS U

3akoH I'ecca. Ciexnc 3 + + + +

3akoHa ['ecca
dopma KOHTPOJISA YcTHBIN onpoc, pelieHne 3a1a4y Bomnpocs! k 3x3ameny

16 4 4 8 19 1 1 17

5 OCHOBBI XUMHYECKON 1 CxkopocTh XUMHUYECKON OIK-1
KUHETUKU. PaBHOBECHE peakuuu. DakTopsl, + + + + + +

BIIASIOIINE




Ha CKOPOCTb PEAKIUH.
3aBUCUMOCTb CKOPOCTH
peakuuu

OT KOHICHTpAUH

2 3aBUCHUMOCTBH CKOPOCTHU
pEaKIuu OT TEMIEPATYPHI.
[IpaBuno Bant-I'odda. Teopus
AKTUBHBIX CTOJKHOBEHUH.
YpaBHeHne AppeHuyca

3 Teopusi akTUBUPOBAHHOTO
komiuiekca. Kpatkue cBeeHus
0 KaTajuse.

4 TIoHsATHE XUMUYECKOTO
paBHOBecus. Koncranra
XMMHYECKOTIO PABHOBECHS.
CwMmeleHne paBHOBECHS

dopMa KOHTPOJIA

Y CTHBIN OIPOC, pelIeHue 3a1a4

YCTHBIN Onpoc, perieHne 3a1aq

6 PactBOpsbI

28 4 10 14

20 1 2 17

1 OCHOBHBIE TIOHSATHS.
CriocoObI BEIpaKEHHSI COCTaBa
pacTBOpOB

+ + +

+ + +

? KonnmuratuBHbIE CBOHCTBA
pPacTBOPOB HEIJIEKTPOIUTOB

3 PactBops!
3IEeKTpOoJInTOB. Teopus
AIEKTPOJIUTUYECKON
auccoranyu. Jucconunanus
KHCJIOT, OCHOBaHMUI1, coJieit

OIlK-1

4 Jucconmanus BOJIBI.
ITonsatue pH. IIpoussencuue
pacTBOPUMOCTH

5) I'maponus coneit

+ + +

dopma KOHTPOJIS

Y cTHBIN onpoc, penieHue 3aaay,

YcTHBIN onpoc, penieHre 3aaay,

8




7 KoMIUIEKCHEBIE
COETMHEHUSI

JTIOKJIa bl JaKJIaabl
12 2 4 6 18 - 1 17
1 KoMIuIeKCHBIE COeUHEHNUS. + + + +
Crpoenne. Knaccuduxars.
Howmenkiarypa
2 XWMUYECKas! CBSI3b B + + + + +

KOMIIJICKCHBIX COCTUHCHHUIX.
IToBeneHne KOMIIJIEKCHBIX
COCMHEHMI B pacTBOpax.
KoncTanTa HeCTOMKOCTH
KOMIUJIEKCHBIX HOHOB KaK Mepa
X YCTOMYMBOCTH

OIIK-1

dopMa KOHTPOJISI

YCTHBIN ompoc, peleHne 3a1a4y

YcTHBIN onpoc, penieHue 3aaad

8 OBP. DnekTpoxumus

24 4 8 12

20 1 2 17

1 OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
(OBP)

2 OCHOBBI JIEKTPOXUMUHU.
[ToHsiTHE PNEKTPOIHOTO
MOTEHIMaja. Y paBHEHHUE
Hepucra. DnexTpoxumuyeckuit
Psi1 HAPSDKEHUS. METaJJIOB

3 Turbl 371€KTPOIOB.
TI'anpBaHMYECKUM DJIEMEHT.
[TpombIIEeHHBIE HCTOYHUKH
TOKa.

4 Onektponu3. Bumbt
anekTponnsa. 3akoHbl Dapajes.

5 Koppo3zus metanos.
Bunsl koppo3uu (Xumuyeckast u
anekTpoxumuyeckas). CrnocoObl
3alIUTHI OT KOPPO3UH

OIlK-1

@dopMa KOHTPOJIA

Y CTHBIN onpoc, penieHue 3aaay,

Y CTHBIN ONPOC, peleHue 3a1a4

9




JOKJIAbI

16 2 6 8 20 1 2 17
1 Metamnsl. Ilomoxenne B
NIEPUOIUYECKON CUCTEME.
OO6m1ast XxapakTeprcTHKa. + + + + + +
Crioco0pl Mosty4eHusl.
CpoiictBa. CrimaBbl
9 XuMus 3JIEMEHTOB 2 Hewerazner, 1_[ OJIOMCHAC B OIIK-1
MEepUOINYECKOIN CUCTEME.
du3nyecKkne 1 XUMHUUICCKHUE + + + + + +
cBoiicTBa. CriocoObI
TIOJTYYCHUSI.
3 CBolicTBa COJISIHOM, a30THOM,
CEPHOU KHUCJIOT B Pa3IN4HBIX + + + +
KOHIIEHTpaLHIX.
dopMa KOHTPOJIS KOHTpOJIbHAs padoTa, TOKJIa b KOHTpPOJIbHAS paboTa, TOKIaabl
Tpowewyrounas JK3amMeH IK3aMeH OIIK-1
aTTecTranms
Aynutopusbix u CPC 144 28 44 72 171 6 12 153
Ix3aMeH 36 9
Hroro yacos 180 180

10




5 OOpa3oBaTesibHbIE TEXHOJIOTHH

C uenpro obecriedeHus: pa3BUTHs y 00y4Jaromerocsi HABBIKOB KOMaHIHOM paboThI, MEKIMYHOCTHON
KOMMYHUKAIUH, TIPUHATHS PEIICHHUH, TUACPCKUX KauyecTB, B cOOTBeTCTBHH ¢ TpeboBanusmu ®I'OC BO
no  HampaBiaeHutro  noaroroBku  35.03.07  TexHosorus  NpoU3BOJACTBA U IepepabOTKu
CEJIbCKOXO35MCTBEHHON MPOAYKIMHM, pealn3alus KOMIETEHTHOCTHOIO TOJAXO0/Ja MNpeayCMaTpUBaEeT
IIMPOKOE HCIIOJIb30BaHUE B 00pa30BaTENbHON EATEIBHOCTH AKTHBHBIX M WHTEPAKTHBHBIX (POpM
MIPOBEJICHUS 3aHATUH (BKIJIIOYas IPU HEOOXOIUMOCTH MPOBEIACHHE WHTEPAKTUBHBIX JICKIIUNA, TPYIIIOBBIX
JUCKYCCUM, POJIEBBIX WUTP, TPEHWHIOB, aHAJIU3 CUTyallM W MMUTAIMOHHBIX MOJIEJEH, MpenojaBaHue
TUCHUIUIMH  (Moaynel) B (opme KypcoB, COCTaBICHHBIX Ha OCHOBE pE3yJbTaTOB HAyYHBIX
WCCIICIOBAaHMM, TPOBOAMMBIX AKaJeMuel, B TOM YHCIE C Y4ETOM PETHOHAIBHBIX OCOOEHHOCTEH
npodeccnoHaNbHOM EATENIbHOCTH BBIMYCKHUKOB M MOTpeOHOCTEH paboronmareneil) B COYETaHUU C
BHEAYIUTOPHOW paboToil ¢ wnenbio (HopMUPOBAaHHS W Pa3BUTUS TNMPO(ECCHOHAIBHBIX HABBIKOB
o0yJaronmxcs.

Hcnonb3yemblie B yueOHOM MpoLIecCe NHTEPAKTUBHBIE U aKTUBHbBIE
00pa3oBaTeNbHbIC TEXHOJIOTUU
Howmep MPaKTUYCCKUE 3a- | J1abOpaTOpHBIE Beero
TEMBbI JICKINH
HATHS 3aHATHS
¢bopma Yachl ¢bopma qacel | ¢opma | Yacel
1,3,5,6,7 JeKuus-oecena 4 - - - - 10
JeKIIHs-
2,4,8,9 t 10 ] ] ] ] 8
Pe3CHTAIHS
Hroro B yacax (% Kk 00I[eMy KOJHUYECTBY ayJAMTOPHBIX YaCOB) 18 (25,0 %)

6 YueOHO-MeTOAMYECKOEe M HH(POpMALIMOHHOE 00ecnieYeHHe TUCHMILINHBI

a) IepeYeHb OCHOBHOM JINTEPATYpPbl, HEOOXOAMMOM IS OCBOCHHS JUCIUTUTHHEI

1. Boctpukosa H.M., Koponesa I''A. Xumus: Yuebnoe nocobue.- KpacHosipck: COY, 2016.
136 c.: ISBN 978-5-7638-3510-6 - Pexxum moctyma:
http://znanium.com/catalog/product/968024

2. Tuxonos, I'. I1. O6mas xumus. Yacts 3 [DnekTpoHHbBIN pecypc] : YuebHoe mocobdue s
caMocCTosTeNIbHON moaroToBku ctyaenTos / I'. I1. Tuxonos u ap. - M. : MI'ABT, 2010. -
200 c. - Pexxum noctyma: http://znanium.com/

3. Tuxonos, I'. I1. O6mas xumust. Yacts 2 [DneKTpoHHBIH pecypc] : YueOHoe mocodue st
camocTosTenbHON moAroToBku cryaentos / I, I1. Tuxonos. - M. : MI'ABT, 2007. - 324 c. -
Pexxum noctyna: http://znanium.com/

4. Tuxonos, I'. I. Obmas xumus. Yacte 1 [DnexTpoHHbld pecypc] : YuebHoe mocodue ass
caMoCTOsTeNIbHOU MoAroToBKU cTyaeHToB / I'. I1. Tuxonos. - M. : MI'ABT, 2006. - 192 c. -
Pexwum noctyna: http://znanium.com/

5. OcHoBbl 00111€eH U (huznueckoit xumuu: YaeoHoe mocodue / B.B. Epemun, A 5. bopies-
ckuil. - lonronpynneiid: Uatemnext, 2012. - 848 c.: 70x100 1/16. (meperuter) ISBN 978-5-
91559-092-1, 1500 »xk3. - Pexxum noctyna: http://znanium.com/catalog/product/365086

0) mepeyeHb JIOTOIIHUTELHON JIUTEPaTypPhI
6. Vcropust Xumuu ¢ ApeBHEUIINX BpeMeH 10 KoHIa XX Beka. B 2-x 1.T. 1: Y4yeOHoe mocobue
/ .51 MuttoBa, A.M. Camoiinos. - lonronpyaustiit: Marennext, 2012. - 416 c.: 70x100
1/16. (neperier) ISBN 978-5-91559-130-0, 800 k3. - Pesxxum octyma:
http://znanium.com/catalog/product/401788
7. XWMHYECKHE CBOMCTBA HEOPTaHWYECKUX BelecTB: YueOHoe mocoodue / P.A. Jluaun, B.A.
Momnouxo, JI.JI. Auapeesa; [Tox pea. P.A. Jluguna. - 6-e u3z., crep. - M.: APTAMAK-

11


http://znanium.com/catalog/product/968024

10.

11

12.

13.

14.

15.

16.

17.

18.
19.
20.

MEJIVA: HUIT UHOPA-M, 2014. - 480 c.: 60x90 1/16. (nepemter) ISBN 978-5-00024-
015-1 - Pexxum gocrtyna: http://znanium.com/catalog/product/449113

[Mamesckas, H. B. Xumus. YueOno-metoanueckoe mocooue / H. B. ITamesckas, 3. M. Ax-
pumenko, B. E. Axpumenko. - 2-e u3., nepepad. u jom. - Kpacuogap: KCOU, 2014. - 213
c. - Pexxum nmoctyna: http://www.znanium.com

Kak 1 moyemy npoucxoasatT XUMHUYECKHAE PEaKIui. DJIEMEHThl XHMUYECKON TePMOJIMHAMUKI
U KUHEeTUKU: YuebHnoe nocoodue / Jleencon U.A. - lonronpynusiii: Untemnekr, 2010. - 224
c.: 60x90 1/16 (O6moxka) ISBN 978-5-91559-042-6 - Pesxxum pocryna:
http://znanium.com/catalog/product/367195

B) MepeUYCHb Y4eOHO-METOINYECKOTO 00eCIIeUeHus ISl CAaMOCTOATEIbHOM paboThI 00y-
YaOIUXCcs N0 AUCHUILINHE
AnexceeBa E.W. u np. Xumus. O6mas xumust. Yacte |. — Kypran: Usn-so KI'CXA, 2013. —
80 c. (104 »x3.)

. Anexceea E.M. m np. Xumus. Heopranmueckas xumus. Yacts Il. — Kypran: Usn-Bo

KI'CXA, 2013. —46 c. (102 5k3.)

CepokypoBa [O.JI. Xumus: MeToauyecKkue yKa3aHUs II0 CaMOCTOSITENIbHOW pabore
CTyIeHTOB (3a0uHas hopma obyuenus). - Kypran, 2017 (Ha mpaBax pyKOIHUCH).
CepokypoBa [O.JI. Xumusa: MeTOAMYECKHME YKa3aHHUS IO CaMOCTOATEIbHOW padoTe
cTyneHTOB (ouHas ¢popma oOyuenus). - Kypran, 2017 (na mpaBax pykomnucu).

Cepokyposa I0.JI. Xumusi: yaebHoe mocodue. - Kypran, 2017 (Ha mpaBax pyKOIUCH).

I') IepeUeHb PeCypCcoB HHPOPMAITMOHHO-TSIIEKOMMYHHUKAIIMOHHOM ceTh «IHTepHEeT»
NudopmaninoHHbId caiT Mo XUMHUU [DNEKTPOHHBIN pecypc] : [odull. caldT]. — DAEKTPOH.
TEKCT. aH. — Pexxum noctyma: http://www.alhimik.ru/ .— 3aru. ¢ skpana
OcHOBBI XUMUU [DNEKTPOHHBIN pecypce] : [oduil. caldT]. — DNEKTPOH. TEKCT. AaH. Pexxum
nocryma: http://www.hemi.nsu.ru/ .— 3ari. ¢ 3kpaHa
DNeKTPOHHO-O0MOIMOTeYHas cucTeMa «3HaHuYyM» [DNeKTpoHHBIN pecypc] : [odwull. cailt]. —
DJIEKTPOH. TEKCT. JdaH. — Pexxum mocrtyma: http://znanium.com/ .— 3ar. ¢ sxpana

1) iepeueHb NHPOPMAIIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX MPU OCYIIECTBIECHUU
00pa3oBaTeIBLHOrO TPOIIecca 10 TUCIUILIMHE, BKIIFOYas TIepeueHb MPOrpaMMHOTO
06CCH€‘I€HI/I${ 158 I/IH(i)OpMaHI/IOHHI)IX CHpaBO'—IHI)IX CUCTEM
Microsoft Windows Professional 7 Ne 46891279 ot 12.05.2010
Microsoft Office 2007 nuuensus Ne 44414519 or 19.08.2008
Kaspersky Endpoint Sekurity mumensust Ne 1752-170320-061629-233-81 ot 21.03.2017

7 MarepuajbHO-TEXHMYECKOe o0ecnevyeHne M CHMIIHHbI

HanMmeHoBaHHe crienMAJILHBIX* IIOMe-
IIEHUIl 1 MOMeNIeHN i 1JIsl CAMOCTOS-
TeJbHOI padoThl

OCHAIIEHHOCTH CHIENUAJLHBIX IOMEIEHHUH U 10~
MEILEeHUH IS CAMOCTOSATeIbHOM padoThl

VYyebnas ayauTopus A TPOBEICHUS 3a-
HATUHA JIEKUUOHHOTO THMA, ayauTopust No
102, 300UHXEHEPHBIN KOPITYC

Crnenmanmu3upoBaHHasi MeOelb: yaeOHas J0cKa, CTOJ
Y CTYJ MPEMno/iaBaTes, MOCcaI04YHbIe MeCcTa s CTY-
neHToB. Habop 1eMoHCTpalimoHHOT0 000py10BaHUs
C BO3MOXKHOCTBIO HCIIOIh30BAHMS MYJIbTUMEIUA!
npoekrop Hitachi CP-R56, konu-

ycrpoiictBo Virtualink Mimio XitorPC, kommnberorep
Core 2 Duo 1,8. TlokymenT-kamepa Aver-Vision 130.
Kononku SvenSPS 678 2 18 W

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010
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http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://znanium.com/

Microsoft office 2007 nunensus Ne 44414519 ot
19.08.2008

Kaspersky Endpoint Sekurity mumensust Ne 1752-
170320-061629-233-81 ot 21.03.2017

VYuebHasg aynuTopust Uil I[POBEICHUS
3aHSATUH CEMUHAPCKOro TUIIA, IPYNIIOBBIX
U WHAMBHUIYAIbHbIX KOHCYJbTalUH, Te-
KYIIEro KOHTPOJIS U IPOMEXYTOUHOM aT-
TeCTalluu, JabopaTopHsl aHAIUTHYECKOM
XUMUH, aymutopuss Ne 419, rnas-
HBIW KOPITYC

Crnenuanu3upoBaHHas MeOenb: yueOHas 10CKa, CTOJ
U CTYJI IIpenojaBares, N0CcagoYHble MecTa Ul CTYy-
neHToB. JlabopaTopHoe 000pyi0BaHHE: PEAKTUBBI,
3JIEKTPOHHBIE BECHI, BECHl aHATUTUYECKUE, KPUCTaJI-
JM3aTop, JJabopaTropHas KanuibHas rneub OX-
85.Tabnu1bl, CXeMbI 110 HEOPTaHUYECKON XMMUU.

[TomemeHue st CaMOCTOSTENLHOM pado-
ThI OOYYAFOIIMXCsI, YNTATBHBIN 3a11 O10-
muoteku, kabuHet Ne 216, TaBHBIN KOp-
myc

Crenmanu3upoBaHHas MeOenb: yueOHas 10cKa, Mo-
caJlouHble MecTa JJid cTyneHToB. KommbrotepHas
TEXHUKA ¢ noAkiItoueHueM k cetu «Murepuer» (3bC
«Znanium.comy», 9bC «AgriLib», Hayunas 6u6mnuo-
teka «¢cLYBRARY.RU») u obecnieuenuem ocryna B
ANEKTPOHHYIO0 00pa30BaTEIbHYIO Cpey AKaJIEeMUU.
CrieninanbHas yaeOHas, yaeOHO-MEeTOAMYeCKast U Ha-
y4dHas IuTeparypa

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010.

Microsoft office 2007 nuuensus Ne 44414519 ot
19.08.2008 Kaspersky Endpoint Sekurity mumensust
Ne 1752-170320-061629-233-81 ot 21.03.2017

[Tomenienue a1 xpaHeHUs: U TpoduIIaK-
TUYECKOTO 0OCITY>)KUBaHHS YI€OHOTO 000-
pynoBanus, kabuner Ne 110a, rmaBHBI
KOpITyC

Crnenmanu3upoBaHHas MeOelb: cremnaxu. CepBep
IntelXeonE5620, IntelPentium 4 - 7 wr., IntelCore 2
QuadQ 6600 — 3 mT.

Microsoftwindowsserver 2008 auiieH3us Ne
48249191 ot 18.03.2011, Ne 45385340 ot
22.04.2009, No44414571 ot 19.08.2008.

Microsoft office 2007 Ne44290414 ot 17.07.2008.
Kaspersky Endpoint Sekurity numensusiNe 1752-
170320-061629-233-81 ot 21.03.2017

8 OmueHoynble cpeacTBa JJsi NPOMEXKYTOYHOH aTTecTanuM OO0y4aroImuxcs IO

aucuuninHe (mpuiio:xkenue 1)

q)OH]:[ OLNCHOYHBIX CpCACTB I MPOBCACHHA TCKYIICTO KOHTPOJIA H HpOMe)KYTOqHOﬁ
aTTeCTalluu 06yqafoumxc51 IO JUCIHHUITIIIMHE «XUMUS MMPpEACTaBJICH B HpI/IHO)KCHI/II/I 1.

9 MeTroauvecKkue YKa3aHUs 1 00y4al0IUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

HJ'IaHI/IpOBaHI/Ie " opraHu3anuvs BpEMCHU, HeO6XO)II/IMOl"O Ha OCBOCHHUC NUCIHUITIIINHBI (MO)Iy-
ns1), nmpegycmatpubaercd @I'OC u yueOHbIM TUTaHOM AUCHHUILTHHBL. O0BEM 4acoB U BHIIBI yueOHOMH
paboTel o popMaM 00ydeHHUsT pacTpe/ie]IeHbI B padodeil mporpaMMe JUCITUTUINHEI B 11.4.2.

[To mucrunmHe «XuMuss» 00pa3oBaTENBLHON MPOTPaMMON TPETYCMOTPEHO MPOBEICHUE
CIEYIOIINX 3aHITHIA: JIEKIINH, TA00OPATOPHBIE 3aHATHS, TPYIIIOBbIE KOHCYIbTAI[UU, CAMOCTOSITEIN b-

Has paboTa oOydaromuxcs.
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Jlekuuu mpeaycMaTpUBalOT Iepenady ydeOHOW MHGpOpMaluu MpernojaBareneM o0yuaro-
IUMCS. 3aHATHA JEKIMOHHOTO THUIIA BKJIIOYAIOT B ce0sl JIEKIMU BBOJHBIE, YCTAHOBOYHbIE (IO 3a-
0uHOM Popme 00ydeHwHs ), OpAUHAPHBIE, 0030pHBIE, 3aKITIOYUTEIILHEIC.

Ha nexuusx MCnonb3yroTcsl CIEAYHOIIME MHTEPAKTUBHbBIE U aKTHUBHBIE (OPMBI U METOMbBI
00y4YeHUs: JEeKIUU-TIPE3ECHTALlUH.

KoHcriekTupoBaHue JIEKIM — CIOXKHBINA BUJ BY30BCKOH ayIuUTOPHOW pabOThI, Mpearosia-
raloIUil MHTEHCHUBHYIO YMCTBEHHYIO JEATEIbHOCTh CTyJAeHTa. KOHCIEKT SIBISETCS MOJE3HBIM TO-
I71a, KOra 3alucaHo camMoe CYIIECTBEHHOE M CIeJIaHO 3TO caMuM oOydarouiumesa. He Hano crtpe-
MUTBCS 3alKCaTh JTOCJIOBHO BCIO JIEKIUIO. Takoe «KOHCIEKTHPOBAHHE» MPUHOCUT OOJIbIE Bpeaa,
yeM 10Jb3bl. LlenecooOpa3Ho BHauasle MOHATh OCHOBHYIO MbICIIb, U3JIaraeMyl0 JEKTOPOM, a 3aTeM
3anucarth ee. JKenaTeabHO 3aluCh OCYIIECTBIIATh HAa OJJHON CTPAHMIIE JIUCTA WM OCTABJISAS MOJIsS, HA
KOTOPBIX [T03/IHEE, IIPH CAMOCTOATENbHOM paboTe ¢ KOHCIIEKTOM, MOKHO CEIaTh JONOJIHUTEIIbHbIE
3aIMCH, OTMETUTH HETIOHSATHBIE MECTA.

KoHcrnekT siekiun gydine noapas3iensaTh Ha IMyHKThI, COOI0Aas KPAaCHYI0 CTPOKY. DTOMY B
00JBIION CTereHH OyIyT CIIOCOOCTBOBATH BOIPOCHI IJIaHA JICKIIMH, MPEJIOKEHHBIE TperoiaBare-
M. Crenyer obpaliaTh BHUMaHUE Ha aKLEHTHI, BBIBOJIbI, KOTOPBIE JI€AET JIGKTOp, OTMEYas Hau-
0oJiee Ba)KHbIE MOMEHTHI B JICKITHOHHOM MaTepHalie 3aMEUaHHSIMUA «Ba)KHO», «XOPOIIO 3aIIOMHHUTHY
U T.II. MOXXHO JienaTh 3TO M ¢ IOMOIIBIO PAa3HOLBETHBIX MApKEPOB WM py4yeK, MOAYEPKUBAs TEP-
MUHBI ¥ OTIPE/ICTICHHUS.

[lenecooOpa3Ho pazpaboTaTh COOCTBEHHYIO CUCTEMY COKpallleHUul, abOpeBHaTyp U CUMBO-
n0B. OgHAKO NpU NanbHEHIelH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMHU CIIO-
BaMH 11 OBICTPOrO 3pUTEIBHOIO BOCIIPUSTHUS TEKCTA.

Pabotas Hajg KOHCIIEKTOM JIEKIMi, BCEr/ia HEOOXOAMMO HCIOIb30BaTh HE TOJNBKO YUEOHUK,
HO U Ty JHMTEPATypy, KOTOPYIO JIOMOJIHUTEIBHO PEKOMEHI0Ball JiekTop. VIMEHHO Takas cepbesHas,
KPOIOTIHBast paboTa C TEKCTOM JICKIIMU TIO3BOJIUT TIIYOOKO OBJIAJETh TEOPETUIECKUM MATEPHAIIOM.

JIaGopaTopHble 3aHATHS IPOBOAATCS I YIIIyOJIEHHOIO H3Y4EHUs CTYACHTAMH OIpe/esieH-
HBIX TEM, 3aKPEIUICHUS U NMPOBEPKH IMOJyYCHHBIX 3HAHUI, OBJIAJCHUS HABBIKAMU MPOBEICHUS Jia-
OopaTopHOi pabOThI, CAMOCTOSATEIHHON PAOOTHI.

[ToaroroBka k J1abopaTOPHOMY 3aHSTHIO HAYMHAETCS MOBTOPEHUEM TEXHUKU 0€30MacHOCTU
npu paboTe ¢ Pa3NTUYHBIMU BELECTBAMHU, 0OCYKJAEHHUEM HIOAHCOB JIAOOPATOPHON pabOTHI MO COOT-
BETCTBYIOIIEH TeMe, 03HAKOMJICHHEM C MEPEeYHEM PEKOMEHJIOBAaHHOHN JTUTEpaTyphl. 3aTeM CIeayeT
IpOBE/IeHUE 1a00PaTOPHBIX OMBITOB B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MAaCHOCTH. 3aBep-
[IAIONTUM ITATlOM 3aHATHUS SBIAETCS 0QOpPMIIEHHE JTaOOPaTOPHOTO KypHAJla U 3aluTa J1aboparop-
HOW PaboThl, 3aKJIIOYaroLIascsd B NMPaBUIbHOM COCTABICHUM YPaBHEHHUN XHMHYECKUX PEAKIHMHA U
IpaMOTHOW (HOPMYITHPOBKE BHIBOJIOB.

JIaGopatopHoe 3aHsTHE SBISETCA NEHCTBEHHBIM CPEJICTBOM yCBOEHMs Kypca Xumuu. Cry-
JICHTBI, TIOJIYYUBIINE HA 3aHATUN HEYAOBJIETBOPUTEIBHYIO OIEHKY, 8 TAK)KE MPOITYCTUBIIHNE €TO 110
ar000i1 mpuuMHe, 00s3aHBl 0TPabOTaTh BO3HHKINKE 3aJ0JDKeHHOCTH. Ilo mToram nabopaTOpHBIX
3aHATUH CTYJEHT MOJTy4YaeT AOMYCK K SK3aMEHY.

Jlnst opranu3aiuy padoThl MO MOJATOTOBKE CTYAEHTOB K Ja0OpaTOPHBIM 3aHATUSAM Mpernojaa-
BaTeseM pa3zpaboTaHbl CIEAYIOINE METOJUYECKIE YKa3aHUS:
1. AnexceeBa E.W. u np. Xumus. O6mas xumus. Yacts |. — Kypran: M3n-Bo KI'CXA, 2013. —

80 c. (104 7x3.)

2. AnexceeBa E.M. u np. Xumus. Heopranmueckas xumusi. Yacte Il. — Kypran: M3a-Bo

KI'CXA, 2013. —46 c. (102 »k3.)

3. Cepoxkyposa FO.JI. Xumus: yuebnoe nocodue. - Kypran, 2017 (Ha npaBax pyKOIHCH).

9.2 Meroanyeckue YKa3aHHUs M0 OPraHU3alil CAMOCTOSATEJIbHOM PadoThI CTYICHTOB

CamocTosiTenbHas paboTa sBisieTcst 0oyiee MPOAYKTHBHOU U 2P PEKTUBHOM, €CIM MPaBUIHHO
HCIIONTB3YIOTCSL KOHCyNbTanuu. KoHcynbramnus — ogHa u3 Gopm ydebnoi padotel. OHa npeaHazHa-
YeHa JIJIs OKa3aHUs MOMOIIU CTY/IEHTaM B PEIICHHH BOMPOCOB, KOTOPHIE MOTYT BOSHUKHYTH B MIPO-
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I[ecce caMoCTOsTeNbHON paboThl. [Ipu camocrosTenbHON paboTe 0OJbIIOe BHUMAHUE HY)KHO Yje-
JTh paboTe ¢ MEPBOMCTOYHHUKAMHU, IOTIOJIHUTEIILHOMN JIUTEpaTypoi, yueOHOM TUTepaTypoil.

CamocrosaTrenbHas paboTa CTYAEHTOB OOBIYHO CKJIAQJBIBACTCS W3 HECKOJBKUX COCTaBIISIO-
HIHX:

- paboTa ¢ TeKCTaMu: y4eOHHKaMH, JOTOJTHUTEIBHON JINTEPATypoi, B TOM YHCIIE MaTepua-
JaMH UHTEPHETA, a TaKkKe MpopaboTKa KOHCIEKTOB JICKIIUIA;

- oopmIIeHHE Ta00PaTOPHOTO KypHAJa, COCTaBIeHUE rpa(UKOB, TAOIHII;

- IOATOTOBKA K 3K3aMEHY HEMOCPEACTBEHHO Nepe]] 3aHATUIMHU.

Ok3amMeH — (opMa MpOBEpKH 3HAHHWH CTYIEHTOB MO H3ydyaeMoMy Kypcy. OH IMO3BOJISET
00001IUTE U YIITyOUTh MOJTy4YEHHbIE 3HAHUS, CHCTEMaTHU3UPOBATh U CTPYKTYpUpPOBaTh uX. ['0TOBSCH
K 9K3aMEeHY, CTYJCHT JOJDKEH eIle pa3 MPOCMOTPETh MaTepHaiIbl JIEKIIMOHHBIX U J1a00paTOPHBIX 3a-
HSTUH, TOBTOPUTH KIIIOUEBbIE TEPMUHBI U MOHATHS, 1aThl U pamMuiiuu yuyeHsIx. J{Jis ycrneurHoro mo-
BTOPEHHS paHee M3yYeHHOrO MaTepHajga MOXKHO HCIOJIb30BaTh CXEMbI U TaOJIMIIbI, TO3BOJISIONINE
CUCTEMAaTU3UPOBATh JaHHBIE.

Jlnist opraHu3aiy CaMOCTOSITEIbHON pabOThl CTYJACHTOB IO OCBOSHHIO JUCIHUILIMHBI «XHU-
MUs» MPenoaBaTesieM pa3padoTaHbl CIEAYIOIUE METOINYECKUE YKA3aHUS:

1. CepokypoBa IOJI. Xumus: MeToAMYECKHE YKa3aHUS [0 CaMOCTOSATEIbHOW padore

CTyIeHTOB (3a0uHas hopma obyuenus). - Kypran, 2017 (Ha mpaBax pyKOIHUCH).

2. CepoxypoBa IO.JI. Xumwusa: MeTromuveckue yKazaHUS [0 CaMOCTOSTENIbHOH pabote
cTyneHTOB (ouHas ¢popma oOyuenus). - Kypran, 2017 (na mpaBax pykomnucu).

10 JIncT usmMeHennii B paboyeil nporpamme
OO6s13aTeNIbHON COCTABISIONIEH YacThi0 paboyeil mporpaMMmsbl SIBISETCS JTUCT OOHOBIICHUS

paboueil mporpaMMbl JUCHUIUIMHBI, KOTOPBIA paCIONOKEH B KOHIE paboueil mporpammbl
(ITpunoxxenue 2).

15



IIpunoxenue 1
denepaibHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE BBICIIIETO
obpazoBanus «Kypranckas rocyiapcTBeHHasi CeTbCKOXO03sIMCTBEHHAS aKaJeMUs HUMEHU
T.C. ManbueBay
Kadenpa BereprHapuu 1 300TEXHUH

O®OH/I OLIEHOYHbLIX CPEACTB

XUMUHA

Hanpagnenune noaroroBku — 36.03.01 BerepunapHo-caHUTapHas SKCHIEPTU3A

HamnpasnenHocts nporpammsl (npoduis) — BerepuHapHo-caHUTapHas SKCIepTr3a

KBanudukauus — bakanasp

JlecHUKOBO
2020
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1 O0uue mos10:xxeHUs

1.1 ®oHa OLEHOYHBIX CPEACTB MpEIHAa3HAYECH Jisi OLEHKH pe3yJbTaTOB OCBOCHHS
JUCHUIIIMHBI  «XHWMHUS» OCHOBHOM oOpa3oBatenbHOW mporpammbl  35.03.07 TexHomorus
MIPOU3BOJICTBA U MEPEPAOOTKH CEIHCKOXO03IHCTBEHHOM MPOTYKITHH.

1.2 B xoie ocBOEHUS AUCHMILTUHBI «XHUMHUS» UCHOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:
BXO/JIHOW KOHTpPOJIb (CPOK MPOBEJICHUS — IEPBOE JIAOOPATOPHOE 3aHATHE), TEKYIIUM KOHTPOIb U
npoMmexxyTouHas arrtectanus (1 cemectp - ounas ¢gopma oOyuenus u 1 xypc - 3aounas dopma

o0y4deHus).

1.3 (DOpMOﬁ HpOMeX(YTOqHOﬁ arrecraguu 1o JUCHUIININHE «XUMHS» IBISETCS YK3aMEH.

2 IlepeyeHb KOMIIETEHUHMH ¢ YKa3aHHEM 3TanoB HX (opMupoBaHHMsSI B Ipolecce

O0CBOCHHSA 00pa30BaTEJIbHOI NIPOrPaMMBbI

Ko HanmeHoBaHME OLIGHOYHOTO CPEJICTBA
bl <
KouTtponupyemslie pa3aesl, TEKYIIUHA KOHTPOJIb
KOHTPOJIHpYeE- IPOMEKYTOUHA
TEMBI . 3a04Has
MOM ouHasi popma S
TUCIIUILINHEI dopma
KOMIIETEHIIUH 00y4eHust arTecTanus
oOyueHus
3aJaHus
3aaHus ISt TS
KOHTPOJIBHOM | KOHTPOJIBHO
a00TEI 1 paboTHI
1 OcHoBHBIE IOHATHA WU P ’ P ’
BOIPOCHI JJIS BOIPOCHI
3aKOHBI XUMHH. Kiraccel BOIIPOCHI
OIIK-1 YCTHOT'O IUIA
HEOPTraHUYECKUX K 9K3aMEHY
o ompoca, YCTHOTO
COEIUHEHNI
3a7a4H, ompoca,
IOKJIaAbI 10 3a/1a4u,
Temam 1, 7 JIOKJIaIbI IO
TeMmam 1, 7
BOIIPOCHI AJIs
CTHOTO
2 Crpoenue aToma. Y
Ilepuonuueckuii 3akOH H orpoca, BOIIPOCEHI BOIIPOCEHI
P OIIK-1 3a7a4y, P P
nepuoAnIecKast cucrema K 9K3aMEHY K 9K3aMEHY
.. MenneneeBa FIOITAZIBT TTO
o temaMm 4-6, 10,
12
BOIIPOCEHI BOIIPOCEHI BOIIPOCEHI
3 XumMnueckas CBI3b OIIK-1 P P P
K 9K3aMEHY K 9K3aMEHY K 9K3aMEHY
BOIIPOCHI IS
4 XumMuueckast OIMK-1 YCTHOTO BOIIPOCHI BOIIPOCHI
TepMOAMHAMUKA ompoca, K 9K3aMEHY K 9K3aMEHY
3aJauu
BOITPOCHI
BOIIPOCHI IS i
5 OCHOBBI XUMHUYECKOH YCTHOTO BOIIPOCHI
OIlK-1 YCTHOTO
KUHETUKU. PaBHOBECHE orpoca, OIPOCa K DK3aMEHY
3a7a4u poca,
3aaun
BOIIPOCHI IS BOITPOCHI
BOIIPOCHI
6 PacTBOpBI OIIK-1 YCTHOT'O I
K 9K3aMEHY
ompoca, YCTHOTO
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3a/1a4H, orpoca,
JIOKJIaJbI 10 3aJ1a4u,
TeMaM 2, 14 NOKJIaabI 10
Temam 2, 14
BOITPOCHI
BOIIPOCHI JJIs i
7 KomIijieKkcHbIE CTHOTO BOIPOCHI
OIIK-1 y YCTHOTO P
COCIMHCHMS ompoca, K 9K3aMEHY
ompoca,
3a1a49u
3a7a49u
BOIIPOCHI
BOIIPOCHI JJIS i
YCTHOTO
ompoca yCTHOTo BOIIPOCHI
8 OBP. Dnekrpoxumus OIIK-1 poca, ompoca, P
3aJa4H, K 9K3aMEHY
3aJ1a4H,
JTOKJIAJIBI 110
JTOKJIAJIBI 110
Teme 9
Teme 9
3aaHus
3a7aHus s i
KOHTPOJBHOU
a00THI KOHTPOJILHO BOIIPOCHI
9 XuMus 31€MEHTOB OIlK-1 p ’ 1 paboThI, P
JIOKJIJIBI 110 K 9K3aMEHY
JIOKJIAJIBI 110
Temam 3, 8, 11,
13 15 Temam 3, 8,
' 11, 13,15

3 TumnoBble KOHTPOJIbHbIC 3aJaHMs (He00OXoAMMBbIEe IS OLEHKH 3HAHUH, YMEHWI,
HAaBBIKOB M (WIN) ONbITA JAeATEJbHOCTH, XapakTepusywume 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIIHii B Mpoliecce 0CBOEHHsI 00Pa30BaTe/ILHOM MPOrpaMMbl)

3.1 OI_[CHOLIHLIC CpeAcCTBaA IJII BXOAHOT'O KOHTPOJIA (HO TEMaM HIIN pa3zlenaM)

BxoHOI KOHTPOJIb MO JUCHUIUIMHE «XUMHUS» IPOBOJUTCA B (hOpME KOHTPOJILHOW pabOThI
C IIETIBIO BBISIBIICHHUS 0a30BBIX 3HAHUH, C(OOPMUPOBAHHBIX B MPOIECCEe TOIYUIECHHUS CPETHEr0 O0IIero
o0Opa3oBaHusl.

KommuiexT 3aganuii U1 KOHTPOIbHON paboThI
Bapuanr 1
3amanne 1 CKOJIBKO MOJIEH COCTABIISIFOT U CKOJIBKO MOJIEKYJI coJiepKaT 22 2 yrieKUcIoro raza?
3ananue 2 PaccuuTaiiTe MOJIsIpHBIE MacChl (B 2/M0b) JUIS: alleTUIIEHA; CEPHOM KUCIIOTHI; Cyib(ara
QITIOMUHUS.
3ananue 3 PaccraButh K03()(PULIMEHTHI B ypaBHEHHE XMMUYECKON peakIui METOJJOM 3JIEKTPOHHOTO
OanaHca:
PbS + HNO3; — S + Pb(NO3), + NO + H,0.
3ananue 4 Bolunciaure mMaccy HUTpaTa aMMOHMS, €CJIM M3BECTHO, 4TO Macca pactBopa 250 T, a
MaccoBas 1oid Bemectsa — 10%.
Bapuanr 2
3ananue 1 Kakoii 00beM npu HOpMaIbHBIX YCIOBUSAX 3aHUMAIOT 1,5 mone metana?
3ananue 2 Paccunraiite MONsipHbIE Macchl (B 2/M0/1b) JUISL: YKCYCHOM KHCIIOTBI; Q30THOM KHUCIIOTHI;
XJIOpU/Ia aMMOHHUSL.
3aganne 3 PacctaButh KOX(QQHUIMEHTH B YPaBHEHHMH XUMHUYECKOH peakiuu MEeTOJOM
AJIIEKTPOHHOTO OanaHca:
KMnO,; + H,SO,4 + Kl — |, + K;SO4 +MnSO4 + HL0.
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3ananue 4 Bpluuciure Maccy XJopuaa Kaius, €ClIM H3BECTHO, 4YTO Macca pacTBopa 260 1, a
MaccoBas I0Jis BemecTsa — 8%.
Bapuanr 3
3aganue 1 PaccuntaTth Maccy 22 J1 BOJIOpO/ia MPU HOPMAIbHBIX YCIOBUSIX?
3amanue 2 Paccuuraiite MonspHbIE Macchl (B I/MONb) Ais: O€H30ia; MepMaHTraHaTa Kajus;
neHTaruapara cyjibpara Meu.
3ananue 3 PaccTaBuTh K03 PUIMCHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
P + HNO3 + H,O — H3PO, +H,0.
3aganue 4 Bpruuciure Maccy BeleCTBa, €CJIM M3BECTHO, YTO Macca pactBopa 250 r, a MaccoBas
nonst Berecta — 10%.
Bapuant 4
3ananue 1 Kakomy KOJIM4eCcTBY BelleCcTBa COOTBETCTBYeT 1,2- 10*aromoB a3ota?
3aganne 2 Hassate cinemyrommue BemmectBa: NH4Cl, H,SO4 H3PO4 KoCOsz, NayO, H,S, AlSs,
KHCO3, NaHSO,4, NaH,PO,4; NazPO4; NaH,PO4; Al(OH)NO3; Na,SO3, NaClIO.
3ananue 3 PaccTaBuTh KO3 PUIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
Oananca:
H3AsO3; + KMnO,4 + H,SO4 — H3ASO4 +MnSO,4 + K,SO4 + H,0.
3ananue 4 K 60 r 20% pactBopa conbl qo6aBuiu 20 r BoJbl. Beruucnure MaccoByro 107110 COJbI B
HOBOM pPacTBOpE.
Bapuanr 5
Sananue 1 B kakoMm kosmdectse Bemectsa cogepxutes 1,8-10% atomon men?
3amanue 2 Hamwucate (¢GopMynbl CleQylOIIMX COJEH: OCHOBHOTO KapOoHara MarHus;
muruapodocdara kanus, Tuapocyiibdara Kamus; cyabhuTa Kaiaus, Cyib(uaa aTrOMIHIS, HUTPATa
aMMOHUS1, HUTPUTA HaTpus, ruapokcua xesesa (I), okcuna yraepona (1V).
3ananue 3 PaccTaBuTh K03()PUIMCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
KJ + HNO;, + H,SO4 — NO + J, + H50.
3ananue 4 Jlyig npuUroToOBICHUS paccolia MPU COJICHUU OrypiioB Ha 1 11 Boxbl TpeOyercs 60 T comu.
Ornpenennute MacCoBYIO JIOJIIO COJTU B PacTBOPE.
Bapuanr 6
3amanne 1 Hanmumure ypaBHEHUS B3aUMOJICUCTBUS CIEAYIOMIMX BEIIECTB M HA30BUTE MOJIYYCHHBIC
COJIU:
a) Al(OH); + SO, =;
6) Ba(OH), + NO, =;
B) Fe(OH)3 + SO3 =;
r) Ca(OH); + CI,0 =;
1) Ca(OH),+N,0s5 =;
¢) Mg(OH); + CI,03 =.
3amanne 2 CKOJIBKO JUTPOB BOJOPOJAA BBIACIUTCS MpU B3auMOACHCTBUU 20 T IMHKA C COJISTHOM
KHCJIOTOM MPU HOPMAJIbHBIX YCIOBUSX?
3ananue 3 PaccTaBuTh KO3()PUIIMEHTH B ypaBHEHHUE XUMUYECKOW PEAKIIUN METOJO0M 3JIEKTPOHHOTO
Oananca:
Na,S + NaNO, + H,SO, — S + NO + NaSO,4 + H-0.
3ananue 4 Boluucnure MaccoBYIO JIOJNIO caxapa B pacTBOpE, coJepikaileM Boay maccoil 250 r u
caxap maccou 50 .
Bapuanr 7
3aganue 1 Hanummre ypaBHEHHS B3aUMOJICUCTBUSA CIEIYIOMNX BEMIECTB U HA30BUTE MOJTYYEHHBIE
COJIU:
a) Ba(OH)z + N,O3 =;
6) Bi,Os; + HNOs =;
B) NaOH + Cl,07 =;
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r) P,Os + Cal =;
I[) Ca(OH)z + Cl,07 =;
e¢) Al(OH); + N,O3 =.
3aganue 2 Paccuurars macey 2,5 M KHUCJIOpOJia TP HOPMAJIbHBIX YCIOBHAX?
3ananue 3 PaccTaBuTh KO3 PUIMCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oananca:
KMnO, + KNO; + H,SO4 — MnSO,4 + KNO3 + K>SO, + H,0.
3amanve 4 BpluucauTe MacCcoBYH  JOJIIO XJIOPOBOJAOPOAA B PAaCTBOPE COJIIHOW — KHUCIOTHI,
conepxkamiem 14, 6 r HCI u 385,4 T BozpbL.
BapuanT 8
3ananue | Hanumure ypaBHEeHUs peakluyii U AaiiTe Ha3BaHHUE MOJyYEHHBIM BELIECTBAM:
a) Mg(OH), + HCI =;
6) FE(OH)g + H3PO, =;
B) CU(OH)Z + H,SO, =;
F) Ba(OH)2 + H4P,0; =;
I[) Ca(OH)z + H3PO, =;
e) Mg(OH)Z + H4S|O4 =.
3ananue 2 CKOJIBKO aTOMOB XKeJe3a COJIEPKUTCS B KyCKe )Kelle3a Maccou 5,5 kr?
3ananue 3 PaccTaBuTh K03 PUIMCHTH B YpaBHEHHEC XUMUIECKON PEAKITUH METO/IOM 3JIEKTPOHHOTO
Oananca:
NaCrO, + PbO, + NaOH— Na,CrO,4 + Na,PbO, + H,0.
3ananue 4 KakoBa MaccoBas J10Jis BEIIECTBA B PACTBOPE, €CIIH JIJIsl €r0 MPUTOTOBIIEHUS B3ST HUTPAT
Kaiusa Maccod 4 r 1 Boga maccou 21 1.
Bapuant 9
3ananue 1 Hanumure B OJHOM U COKpalIeHHONW HOHHOM JopMax ypaBHEHUS CIETYIOIINUX
pEaKLHiA:
a) Ca(NOs3); + K,CO3 —;
6) Na,SiO; + Ba(OH)z -,
B) Fe(OH); + HNO3 —;
r) AICl; + AgNO; —;
1) MgCO3+HCl—.
3ananue 2 Beruncnoute Maccy Menu, coaepxkaiieiicsa B 444 r kapboHaTa MeIu.
3ananue 3 PaccTaBuTh K03 PUIIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOJIOM dIIEKTPOHHOTO
OanaHca:
MnSO, + H,0O, + KOH — MnO, + K,SO,4 + H,0.
3ananue 4 Beraucnure Maccy XJIOpUaa HATPUS U BOJbI, KOTOPbIE HEOOXOAUMBI JIJIsi TPUTOTOBJICHUS
500 r pacTBOpa, B KOTOPOM COIEPKUTCS 5% CONH.
Bapuant 10
3aganue 1 Moryt im B3aumoaencTBoBath Apyr ¢ apyrom: ZnO u FeO, K>0 u Al;O3, Na,O u MgO,
CO; u BaO, N,Osu Fe;0O3, Cl,07 u AlO3, SO3 u N2Os, P,Os u K,O. Hanwumure ypaBHEHUs
BO3MOYKHBIX PEAKIIMii, TaliTe COOTBETCTBYIOIINE HA3BAHUS MOJYUEHHBIM COETMHEHUSIM.
3aganue 2 BerauciauTe, CKOJIBKO aTOMOB a30Ta COJNEPKUTCS B 12,6 T a30THOM KHUCHOTHI. CKOJBKO
MOJIb aTOMOB a30Ta 3TO COCTABJISAET?
3ananue 3 PaccTaBuTh KO3()QUIIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOOM AJIEKTPOHHOTO
Oananca:
chrzo7+H28+H2804—>S+Cr2(SO4)3+KzSO4+H20.
3amanve 4 Beluncnure Maccy BEHIECTBA, €CIIM M3BECTHO, YTO Macca pactBopa 250 r, a mMaccoBas
nons Bemectea — 10%.
Bapwuant 11
3apganre 1 Ckoibko MOJEH a30THOW KHCIOTHI MOMAET Ha HeWrpanu3auuio 11,1 r ruzpokcuaa
KaeIus?
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3ananue 2 Haszath cnenyroniue BemiectBa: NaOH; Cu(NOs),; BaSOy; Caz(PO4)2; HNO3; MnSOy;
NaHCOj3; ZnOHCI; NO; N,03; N,Os'CuOHCI; SO,; SO3; NaHCO:s.
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oananca:
H,S + C1, + H,O0 — H,SO, + HC1.

3aganue 4 PactBop Maccoit 35 r cogepxut 0,35 r conu. OnpenenuTb MacCoBYIO JOJIIO COJH U
Maccy BOJBbI.

Bapuanrt 12
3amanue 1 CocraBbTe QopmMynbl cpeaHHX U OCHOBHBIX coneit skene3a(lll) ¢ cepHoii u a30THOI
kucioramu. Jlaiite UM Ha3BaHUSL.
3ananue 2 Paccuuraiite maccy azota 00beMoM 30 J1 Ipu HOpMaJbHBIX YCIOBUAX?
3ananue 3 PaccTaBuTh KO3 PUIIHMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

Ag + HNO3; — AgNO; + NO; + H,0

3ananue 4 B 544 r Boxbl pactBopuiin 36 T XJopuaa Kajius. BeI4MCIUTE MacCOBYIO JOJO COJU B
pacTBope.

Bapuant 13
3aganre 1 Omnpenenure BaJCHTHOCTh 3JIEMEHTOB B coeamuenusx: ZnS; PHs; H,S; Al,Ss; CloOs;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgCI; HBr; Na,SO4; Mg(OH):,.
3amanue 2 CKOJBKO JUTPOB KHUCIOpoAa (H.y.) pacxoayercs Juisl IMOJIHOTO CTrOpaHus 5 MOJib
sTanona?
3ananue 3 PaccTaBuTh KO3 PUIIMEHTHI B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
Oananca:

Na,SO3; + KMnO,4 + HoO— Na,SO4 + MnO, + KOH.

3ananue 4 PaccuuraiiTe Macchl BEIIECTB, KOTOPbIE HEOOXOAUMBI Ui MPUTOTOBIIeHUs 8% pacTBOpa
maccoi 200 r.

Bapuant 14
3amanne 1 PaccumTaiiTe KOJTMYECTBO BelIecTBa U Maccy 36- 1023M0J'I€KyJ'IOKCI/II[a 6apust BaO.
3amanue 2 Hammmurte dopmynsl crienyromux BemiectB: okcua menu (I); oxemn memum (ID);
ruapokcua meau (1); cynsdar Harpus; Hutpat meaum (II); cynedar Oapus; ruapokcuj Kamwus;
Hutpat sxenesa (III); xnopun menu (II); cynbdar amomunus; oxcun xenesa (III); docdar kamus;
kapOoHat kanbiust; okcun cepsl (IV); okeun pocdopa (V).
3ananue 3 PaccTaBuTh K03 PUIHEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

KBr + KBrO3z + H,SO4 —Br; + K,SO4 + H,0;

3ananue 4 PaccuurailiTe Maccy BellecTB, HeOOXOIuUMBIX i npuroroBieHus 280 r 5%
pacTBopa XJIOpHAa HATPUS.

Bapuanr 15
3aganne 1 CKOJBKO JMTPOB KUCIOpojAa (H.y.) pacxoayercss s TOJIHOTO CropaHust 6,6 Moib
npomnaHa?
3amanue 2 Bprumcnute maccoByro gomio (%) kucnmopoaa B caenyrommx coenuHeHusix: HNOs;
AQ,0; KOH; Caz(POy),.
3ananue 3 PaccTaBuTh K03 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
OanaHca:

K>Cr,07+H2SO4(xon11)—>CrO3+K,SO4+ HyO;

3aganue 4 B 100 rpammax Boabl (H2O) pactBopmnm 25 rpamm xmopuga amomunus (AlCIs).
Omnpenenute MacCOBYIO JIOJIFO BELIECTBA B MOJYYEHHOM PAacTBOPE.

Kputepuu orieHKM BBOJIHOM KOHTPOJIBHOU paboThI:
- «OTJIMYHO» BBICTABIISETCS 00YYaIOUIEMYCs, €CIIM OH TNTyOOKO M MPOYHO BJIAJEET MPOrpaMMHBIM
MaTepHaJoM OOILEro CpeiHero o0pa3oBaHMs, MCUEPIBIBAIOLIE, IIOCIEJOBATEIBHO, 4YETKO U
JIOTMYECKH CTPOMHO €ro M3jaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C IMPAKTUKOH, CBOOOTHO
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CIpaBJIIETCA € 3aJa4yaMd, BONPOCAMH M JPYTMMU BHJAAMU [PUMEHEHHUs] 3HAHWM, BJIALEET
Pa3HOCTOPOHHUMU HAaBBIKAMU U IIPUEMAMHU BBINIOJIHEHUS IPAKTUYECKUX 3a/1a4;

- «XOpOILO» BBICTABJSIETCS OOydaroleMycs, OH TBEpJO 3HAeT MaTepual, He JOIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BONPOC, MPABWIBHO IPUMEHSET TEOPETUUYECKUE
MIOJIOKEHUS MPU PEIICHUH MPAKTUYECKUX BOIPOCOB U 3a/1a4, BIaJIeeT HEOOXOJUMBIMUA HABBIKAMH H
IIpYE€MaMU UX BBIIIOJIHEHHUS;

- «YJOBJICTBOPUTEILHO» BBICTABIISIETCS 00YYAIOIIEMYCsl, €CJIM OH UMEET 3HAHUS TOJBbKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro Jerajiei, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpPaBUIbHBIC
(GOpPMYITUPOBKH, HAPYIICHHUS JOTUYECKOW TMOCIEAOBATEIPHOCTH B W3JI0KCHUH IPOTPAMMHOTO
MaTepuaia, UCIIBITHIBACT 3aTPYIHEHHUS [TPH BBIITOJIHEHUH MPAKTUYECKUX paboT;

- «HEYIOBIIETBOPUTEIILHO» BBICTABIISIETCS 00y4aIONIEMYCs, €CITH OH HE 3HACT 3HAYMTEIBHON 4acTh
POrpaMMHOT0 MaTrepuala, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HEYBEPEHHO, C OOJBIINMHU
3aTpyTHEHUSMU BBIIOTHSIET TPAKTUICCKHIE PAOOTHI.

3.2 OneHo4HBIE CPeICTBA A/ TEKYIIero KOHTPOJIA
3.2.1 Bonpochl 17151 IPOBEAEHUsI YCTHOTO OIPOCca

Texyuuit KOHTPOIb MO TUCHUIUIMHE «XUMHUS» MPOBOIUTCS B (hOpMe YyCTHOTO Ompoca BO
BpeMsI NIPOBEJACHUS J1a0OpaTOPHOTO 3aHATUS C LEJIbI0 OLEHKU 3HAHWM, YMEHUN U HaBBIKOB
o0y4aromuxcsi o KOHKPETHOM TeMe.

[lepeuenp KOMIETEHIIMN, IPOBEPSIEMBIX OLIEHOUHBIM cpencTtBom: OITK-1.

Tema 1 OcHOBHBIE MOHATHS M 3aKOHBI XUMHHU. Ki1acchl HeOpraHm4eckux coexuHeHuit

1. JlaiiTe onpezenieHne MOHATUNA: aTOM, MOJIEKYJIa, XUMHUYECKUN JIEMEHT.
2. Yto Ha3bIBaeTCs NPOCTHIM BellecTBOM? 1'a3 XJ10p — NpOCTOE WIIK CI0KHOE BEUIECTBO?
3. Uro Ha3bIBaeTCs aTOMHOM eAuHUIEH Macchl? Kak onmpenenuTs MOJIEKYISPHYIO Maccy BerecTBa’?
[losicHuTe Ha TpUMEpPE CEPHOI KUCIIOTBHI.
4. [laiiTe onpeneneHrne NOHITUIA: MOJIb, YMCII0 ABoraipo. YTo 03HayaeT BhIpaKEHUE «MOJIb
aTOMOB»?
5. ChopmynupyiTe 3aK0OH MOCTOSHCTBA COCTaBa BelecTBa. [IpommocTpupyiite ero Ha IpuMepe.
6. Uto Ha3bIBaeTCsl MOJISIPHOM Maccol BemecTBa? Kak paccuurars 4nCiIo MOJIEH BELLECTBA, €CIIU
M3BECTHBI Macca BEIIECTBA U €ro MoJisipHast Macca’?
7. Jaiite onpenenenue 3akoHa ABoraipo. OJIMHAKOBOE JIM KOJMUYECTBO BEIlECTBa Oy/eT
COJIEPKaThCS B PABHBIX 00bEMAaX Pa3IMYHbIX FA30B, B3ATHIX IPU OJAHUX U TEX K€ YCIOBMSIX
(TaBieHuM U Temmeparype)?
8. Kaxkoii 00beM 3aHuMaeT | MoJIb ra3a Mpu HOPMAIBHBIX YCIOBUAX? UTO Takoe HOpMalIbHBIE
ycnoBua? Kak onpenenuts KOJIMYECTBO ra3a, €Clii U3BECTEH €ro 00beM MPH HOPMaJIbHBIX
YCIIOBUSAX?
9. Kak onpenenutb KOJIMYECTBO BEILIECTBA, €CJIU U3BECTHO YUCIIO MOJIEKYJI, COAEPIKAIIMUXCS B HEM?
10. Ha3oBuTe Kj1acChl HEOPraHUYECKUX COCTUHEHUH U IPUBEINUTE TPUMEPBHI.

Tema 2 Ctpoenne atoma. [lepuoanyeckuii 3aKoH U nepuoguvecKasi CucTeMa
J.A. MenaeseeBa

1. Kak pa3BuBanoch yueHUE O CTPOCHHH aTOMa ¢ APEBHENIINX BPEMEH 10 cepeauHbl XX Beka?
2. ChopmynupyiiTe OCHOBHOE TMOJIOXKEHHE KBaHTOBOH Teopuu, npuHnun I'eitzenbepra. Jlaiite
ompeeseHue aTOMHOM OpOUTaIIH.
3. Yro Takoe «BomHOBas GyHKIM»? OXapaKkTepu3yiiTe KBaHTOBbIE YHCTIA.
4. Kakx QopmynupyeTrcss NpUHIMN HauMeHblned sHeprun? Kakue mnpaBuia JOMONHSIOT 3TOT
npuHuun? PaccMoTpuTe Ha mpuMepax.
5. Jaiite ¢popmynuposky npasuia ['ynna. Ilpuseanre npumepsi.
6. Yro takoe nepuoa? YeMy paBHO UUCIIO 3JIEKTPOHOB B niepruoae? Kak noapasnenstor nepuoabl?
7. Yro Takoe rinaBHas noAarpynna? Kak Ha3pIBaroT 3J€MEHTHI, HAXOAALIUECS B OQHON noArpymnme?
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8. Kak wu3MeHstoTCS paauyc aToma, »JHEpPrusi HOHHU3AIMH, CPOJACTBO K  3JIEKTPOHY,
3IEKTPOOTPULIATENEHOCTh, HEMETAIINYECKHEe U METAJUIMYECKUE CBOMCTBA 3JIEMEHTOB B MallbIX
nepuoaax?

9. ®opMynupoBKa MEpPUOAUYECKOr0o 3akoHa, pgaHHas J[[.M. MeHnneneeBbiIM W COBpEMEHHAs
dbopmynupoBka. OU3HUECKU CMBICI MOPSIAKOBOIO HOMEpA.

10. KakoBo 3HaueHMe MEPUOAMYECKOIO 3aKOHA M MEPUOJUYECKON CHCTEMBI 3iaeMeHTOB [[.U.
Menneneesa?

Tema 4 XumMnueckasi TepMOJIMHAMUKA
1. OxapakTepu3yiTe OCHOBHBIEC TOHITHSI XUMUYECKOH TEPMOJAUHAMUKH.
2. Uto Ha3BIBAIOT MapaMeTpamMu cOCTOSTHUS U QyHKIUsAMU niporiecca? [IpuBeauTe mpumepsl.
3. Uro Takoe Tepmoxumus? Kakue peakinu Ha3bIBarOTCs AK30- U dHAO0TepMudeckumu? [lpuseaure
IPUMEPBHL.
4. Yro Ha3pIBaeTCs TEIIOBBIM 3 pexToM peakiuun? B kakux equHUIaX OH BhIpaXKaeTcs?
5. Jlaiite moHaTHE OHTambnuU. KakoW 3HAK WMEET HW3MEHCHHE DJHTAIBIUU JJIA JHIAO- H
9K30TEPMHUYECKHUX PEaKIIHii?
6. Kakue ycrnoBust Ha3bIBaIOTCS CTAaHIAPTHBIMU?
7. Kak ¢opmynupyrotcs 3akoH ['ecca u cnenctBus u3 3akoHa ['ecca?
8. Uto Ha3pIBaIOT TEIUIOTOH oOpa3zoBanus BemectBa? Chopmynupyiite mepBoe CIEACTBHE U3
3akoHa ['ecca. [Tokaxkute ero neiicTBUE Ha KOHKPETHOM MpUMEpE.
9. Yro HaspIBaeTCs TEIUIOTOM cropanus BemiectBa? CHopmyaupyiiTe BTOpoe CIeICTBHE U3 3aKOHA
I'ecca.
10.  YMeHBIIMTCS WM yBEIMYUTCS SHTPONHS IpPHU MEepexojax: a) BoAbl B map; 0) rpadura B
anmas? [louemy?

Tema S OcHOBBI XUMHYECKOI KHHEeTHKH. PaBHOBecue
1. Kak Ha3pIBaeTcsl pa3fesl XUMUU, U3Yy4alOIIMi CKOPOCTH U MEXAHHU3Mbl XUMUYECKUX PEAKIMi?
JlaiiTe MOHATHE CKOPOCTU XUMUYECKON PEAKLUU.
2. Ot kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMUIECKOHW PEaKIINu?
3. Kak Qopmynupyercs 3akoH aedctBusi Macc? UTO Ha3bIBalOT KWHETUYECKMM YPaBHEHUEM
peakuun? [lpuBennuTe KOHKPETHBIE IPUMEPBI.
4. OxapakTepHu3yiTe MOHIATHE «IIOPSIOK peakuuu». Kak ero Mo>xHo onpeneiauTsb?
5. Kak 3aBucut ckopoctb peakuuu oT Temmeparypsi? Chopmynupyiite npasuio Bant-TI'odda,
HaIUIINATE €70 MAaTEMAaTUYECKOE BBIPAKEHUE.
6. PaccMoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHHH W ypaBHeHHe AppeHmyca. Kak rpaduuecku
HaWTH SHEPTUIO aKTUBALUH?
7. Ins yero HeoOxoamma »Heprus aktuBanmu? Yrto Ha3piBalOT myTéM peakiuu. [loctpoiite
Juarpammy Ui 9K30- ¥ SHIOTEPMHUYECKON peakiuu. Jlaiite pa3bsCHEHMS.
8. Jlaiite monsTHe KaTtanmu3a. OXapakTepu3yWTe € NpPUMEpaMH TOMOTCHHBIA, TETEpOTEHHBIH U
(bepMeHTaTUBHBIN KaTalu3.
9. Kakue peakiuy Ha3pIBaIOT HEOOpaTUMBIMH, a Kakue oOparuMbivu? [IpuBeaure mpumepsl. Uto
Ha3bIBalOT XUMUUYECKUM PaBHOBECUEM?
10. Chopmymupyitte npuniun Jle-Illatenbe. Kakue ¢akrtopbl BIMSIOT HAa CMELICHHE
paBHOBecus? [IpuBeaure npumepsl.

Tema 6 PacTBopbI
1. Jaiite nonsatue «pactBop». OXapakTepu3ynTe OCHOBHBIE KOMIIOHEHTBI PaCTBOPA.
2. Yro Takoe pacTBOpUMOCThb BeniectBa? Ha kakue rpymnmbl MOXHO pa3[eNUTh COSAMHEHHUS I10
pPacTBOPUMOCTH?
3. Yrto Ha3bIBalOT KOHLEHTpanuel Bemectsa? Kakue BUIbl KOHIIEHTPALUK Bbl 3HaeTe?
4. Kakue pacTBOpbl Ha3bIBAIOT HedNekTponuTaMu? OxapakTepu3yilTe KpaTKO KOJUIMTaTHUBHBIE
CBOICTBA paCTBOPOB-HEIJIEKTPOIUTOB.
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5. Kro m xorma mpemiokui TEOPHUIO JIEKTPOIUTHUECKOoN nucconmanuu? Cdopmynupyite eé
OCHOBHBIE MTOJIOKEHHUS.

6. Urto Ha3piBaeTcs creneHbro aucconmanuu? OT yero oHa 3aBucut? Kakue 31€KTpOIMTHI
HA3bIBAIOT CHJIBHBIMU, a Kakue caabbiMu?

7. UYro Takoe KHCIOTbI, OCHOBAaHMSI M COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON
nuccounanuu? Kak oHn 1ucconuupyroT?

8. Uro Ha3pIBaeTcs BOAOPOAHBIM mokazareneM? Ilo kakoi (opmyne ero paccuntbiBaror? Kakue
TUIIBI CpeJl Bbl 3HaeTe?

9. Yto Ha3bIBaIOT IMAPOIN30M cojeil? B uem ero cymuocts?

10. Kakue conm THAPOJM3YIOTCS IO KAaTHOHY, a Kakue rmo aHuoHy? Kakue comm BooOIie He
TUAPOJIN3YOTCS?

Tema 7 KommiekcHbIe coeIMHEHUS

1 B uém cxoncTBo M paznuyue KOMIUIEKCHBIX COCAMHEHHM OT JBOMHBIX cosieit? JlaiiTe
OIpeEIICHUSI.

2 Kak 006pa3yroTcs KOMIUIEKCHBIE COeTMHEHUS?

3 Uro Ha3pBalOT KoMIUIeKcooOpa3oBarenemM? Kakue HMOHBI MOTYT BBINIOJHATH POJIb
KOMILTIEKCOo0Opa3zoBaTens?

4 B uém 3axmodarorcs omimuus rema ot xuopodwmia? Kakue QyHKIUM BBITIOTHSICT
XJOpO(DUIUT B PACTEHUSAX, a TEM B OpraHU3Me YeloBeKka?

3) UYro Takoe nuranasl? [Ipusenure npuMepsl.

6 Kak knaccuuuupyroT KoMIuiekcHble coeuHenus? [losicHure Ha npuMepax.

7 Kak paccuurtats 3apsa KOMIIEKCHOro HoHa? [IpuBeauTe KOHKPETHBIN IpUMeEp.

8 Ilo xakoMy IpH3HAKy KOMIUIEKCHl OTHOCAT K XenaTHbIM? [IpuBenuTe mpuMepbl XelIaTHBIX U
HEXEJIATHBIX KOMIUIEKCHBIX COEIMHEHHIA.

9 Kakue TuIbl XMMUYECKOH CBSI3U BCTPEUYAOTCS B KOMIUIEKCHBIX CO €IUHEHUAX?

10 Paccmorputre oO0mmMe CBOMCTBAa KOMIUIEKCHBIX COEIMHEHUH: AHUCCOLMALNSA, YCTOMYMBOCTD
KOMIIJIEKCOB, XMMUYECKHE CBOMCTBA KOMIUIEKCOB.

Tema 8 OBP. Duexkrpoxumust
1 ChopmynupyiiTe NMOHITHE OKUCIMTENS, BOCCTAHOBMUTENS, UCXOJS MX NPEICTaBICHUN 00
W3MEHEHUU CTENEHHW OKHUCIIEHHs 2JIeMEHTOB. Kakue BemiecTBa MOTYT BBICTYNATh TOJIBKO B POJIH
OKHCINTENS, a Kakue - BoccraHoBuTens? Kakue BemiecTBa MNPOSBISIOT OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHIO IBOMCTBEHHOCTH?
2 [Tpuseaure npumeps OBP, npoTekaronux B IpUpoJe U OCYILECTBISEMbIE YEIIOBEKOM B €r0
IIPAKTUYECKON AESITEIbHOCTU
3 Kak xnaccuduuupyror OBP? IlpuBenute npumepsl.
4 Ot xakux (aKTOPOB 3aBUCHUT BEJIWYHMHA 3JIEKTPOJHOrO noTeHuuana? Hanumure ypaBHeHHE
HepHcra.
5 [lo xakoMy NpPHHLMIIY MOCTPOEH psI HampshDkeHWs MeTaioB? Kakue BBIBOJBI MOXHO
cieNlaTh Ha OCHOBAHMH IMOJIOKEHUS METalljia B psAly HallpsHKeHUs?
6 Kak ycTpoeH cTekIIssHHBIN 31ekTpoa? /s uero on npumensercs?
7 UYto mpenctamisieT coOoi TambBaHWYECKUU dnemMeHT? Kakyro pois urpaer B HEM COJIEBOM
MOCTHK?
8 Kakue nmporecchl IpOTEKAOT IPH pa3psIKe U 3apsiiKe aKKyMyJIssTOpOB?
9 Kakoli nmpouecc Ha3bIBatOT 1eKTposin3oM? Kakue npouecchl IpoTEKatoT Ha AJIEKTPOAax?
10 Kakue mponeccsl OyIyT MPOUCXOAUTH NMPU HAPYIIEHWH LMHKOBOTO MOKPBITHS Ha KeJle3HON
JIETAJI BO BJIAYKHOM BO31yXe?

O)I(I/IIlaCMBIe PE3YyIbTAaThI: 06yqarou11/1ec;1 JOJDKHBI.
3HaATb:
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OCHOBHBIC TIOHSTHSI M 3aKOHBI XUMHH; OCOOCHHOCTH XMMUYECKOH CBSI3U B PA3IUYHBIX XUMUYECKUX
COCIMHEHUX; CBOMCTBA Ba)KHEUIINX KJIACCOB HEOPTaHUYECKUX, COEAMHEHNH BO B3aUMOCBSI3U C UX
CTpoeHHEM U (YHKUIUSAMH; 3aKOHOMEPHOCTH MPOTEKAaHHS XHMHUYECKHUX IPOIECCOB; CIIOCOOBI
BBIDQXCHHMS ~ COCTaBa  pacTBOPOB;  CBOMCTBA  pacTBOPOB;  MEXaHU3M  OKUCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeTb:

IIPOBOJUTH XUMHUYECKUNM OKCIEPUMEHT 110 HW3Y4YEHUIO CBOMCTB BaKHEHINUX  KJIACCOB
HEOPraHMYeCKUX COEJUHEHUH; MCIOJIb30BaTh HeoOXoAuMble MNpuOOpsl M JabopaTOpHOE
000pyI0BaHUE MPH MPOBEJCHUE IKCIIEPUMEHTA; IIPOBOAUTH 00pabOTKY pe3yabTaTOB KCIEPUMEHTA
Y OLICHUBATb UX B CPABHEHUHM C JIUTEPATYPHBIMU

JAaHHBIMHU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M IPAKTUUYECKHE HABBIKU, IOJYYEHHbIE IpU
U3y4EHUH JUCLUIUIMHBI « XHUMUS AJIS PEILIEHUs] COOTBETCTBYIOIIMX MPO(ECCHOHANBHBIX 3a/1a4;
BJIaJIeTh:

COBPEMEHHOM XMMMYECKOH TEPMHHOJIOTMEH; OCHOBHBIMH HAaBbIKAMH pabOThl C PEaKTHBaMH,
1abopaTopHOI MOCY 10, Ta0OPATOPHEIM 000PYIOBAHHUEM.

Kpurepun oneHku:

- «OTJIMYHO» BBICTAaBISIETCA OOy4aroulemMycs, €ciad IJIyDOKO U IPOYHO YCBOEH
IIPOrPaMMHBIM  MaTepuall, HUCYEPIBIBAIOLIE, I10CIEI0BATEIbHO, YETKO W JIOTMYECKH CTPOMHO
U3JI0)KEH 0e3 3aTpyJHEHHUs IPU BHUJIOM3MEHEHUM 3aJaHUN, MCIONb3YeTCs B OTBETE Marepual
pa3sHOOOpa3HbIX JIUTEPATYPHBIX HCTOYHHUKOB;

- «XOpOLIO» BBICTABISAETCS OOydaroLEMyCsl, €CJIM OH TBEPIO 3HAET MaTepuasl, IPaMOTHO
U3JIaraeT €ro MO0 CYLIECTBY, HE IOIyCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC;

- «YyJIOBJIETBOPUTEIILHO» BBICTABISIETCS OOYy4aroleMycs, €CIM HMEIOTCS 3HaHUS TOJIbKO
OCHOBHOI'O MaTe€puaa, HO HE YCBOEHBI €ro JeTalH, JOIYCKalTCid HETOYHOCTH B OTBETE,
HEJ0CTAaTOYHO TpaBUJIbHbIE (OPMYIUPOBKH, HAapyIIAeTCsl JIOTMYECKas IOCJIE0BATEIbHOCTh B
W3JI0’KEHUU IIPOrPaMMHOI0 MaTepHala;

- «HEYJIOBJIETBOPUTEIBHO» BBICTABIIAECTCS OOYYAIOIIEMYCs, €CIIM HEPAaCKpbhITa TE€Ma; HET
3HAHUS 3HAYUTENILHOW YacTH MPOrpaMMHOI0 MaTepHala, JOIyCKaroTCs CYLIIECTBEHHbIE OLIMOKH,
OTKa3 OT OTBETA.

Komnerenmuss  «OIIK-1» cuutaercss copMHpOBaHHOM, eciii OOy4aromIMHCS — TOTY4HI
OLICHKY «YIOBJIETBOPUTEIBHO, «XOPOLIO», KOTIUIHON.

3.2.2 3anaum u 3a1aHUA

Tekylmuii KOHTPOJIb MO IUCHUIUIMHE «XHMHS» MPOBOJMUTCS C UEIbIO OLEHKW 3HAHWH,
YMEHHMsI U HaBBIKOB aHaJW3a U PeUICHHs TUITMYHBIX MPOQecCHOHANBHBIX 33/1a4 00y4YarOIIUMUCS.
[lepeuenb kommneTeHIMi, IPOBEPsEMBIX OLIeHOUHBIM cpecTBoM: OTIK-4.

Tema 1 OcHOBHBbIC MOHATHUSA M 3aKOHBI XUMHH. Ki1acchl HEOPraHMYECKUX COeIMHEHUI
1. Macca 1 nraza (1.y.) paBHa 3,17. Onpenenurs ero MOJISPHYIO Maccy.
2. Tlo crnenyromuM Ha3BaHUSAM HamKUcaTh (HOPMYIIbI BEIIECTB: a) Auruapokcoxiaoput xenesa (I11);
0) moBapeHHas CoJib; B) THAPOKapOOHAT MarHus; I) MeradochopHas KUCIOTa.
3. OcymiecTBUTH ENOYKY PEBPAICHH, aTh Ha3BAaHHUS BCEM BEIIECTBAM:

{ .

4, HaTB XapaKTEPUCTHUKY Ka)K)IOfI PE€aKun € TOYKH 3PCHUA PA3JINYHBIX KJ'I&CCI/I(l)I/IKElL[I/If/iZ
Hz(l—) + Clz(l—) <> 2HC1(,—) + 184,6 KI[)K;
kat
CO(r) + 2H2(r) > CH3OH(F) +Q;
2N H3(r)<—>3 Hz(r) + Nz(r)-Q.

25



S. B Gamtone obbemom 50 1 Haxomurtes asor mox gasmenmem 10 kITa mpu 20°C. Kakosa
Mmacca a3ora’?

Tema 2 Ctpoenue aroma. [leproaudeckuii 3aK0OH M IePUOAMYECKAS CHCTEMA

JI.A.MennesieeBa
1. B uém cxoncTBO M pa3nuuue B CTPOEHUH aTOMOB XMUMHYECKUX 3JIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 16 u 347
2. [louemy HaumHasg c¢ 4-ro mnepuoja B KaXXJOM TIpyIIe MOSABISAIOTCS MO 2 3JIEMEHTA,
HaXOJSIIMUXCS B OAHOM Iepuoje?
3. CocTaBuTh 3J1eKTpOHHBIE (OPMYIBI aTOMOB XJIopa W Mapranua. lloscHHUTh, Ha KakoM
OCHOBaHUU XJIOp U Maprasen nomMemiatorcst B ogHoi rpynmne 11C. [ToueMy ux noMecTwiiu B pa3HbIX
noarpynmnax?
4. Atom snemenTta umeer Ha 10 ayeKTpoHOB OoJbille, YeM MOH MarHus. Ha3BaTh 31eMeHT,

COCTaBUTh JJIEKTPOHHYIO (hopMysly ero aroma u uoHa. Kakum snemenrtam (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyrO XapaKTepUCTUKY 3JIEMEHTA U €r0 COCIMHEHUN HA OCHOBAHUU TOJIOKEHUS
B [IEPUOIMYECKON cucTeMe XxuMuueckux snemenTos J[.M. Menneneesa.
S. OIpe/IeTHTh YHCIIO IPOTOHOB, HEHTPOHOB 1 JIEKTPOHOB B aTOMax M30TOMoB 2°Si, 1|,
Tema 4 Xumnueckass TepMOAUHAMHUKA
1. Paccuurtars TerioBoi 3¢ ¢deKT peakuuu CropaHus >KHIKOro OeH3osia ¢ 00pa3oBaHHMEM MapoB
BO/JIbI M YTJIEKUCIIOTO Tra3a.
2. Peaknus ropenust aMmMuaka Beipakaercs TXY:
4N H3(r) + 302@) = 2N2(r) + 6H20(>K); AH= -1530,28 KI[)K/MOJII).

Boerancnutes AG 3TOM peakiuy Mpu CTaHJAPTHBIX YCIOBHSIX, YYUTHIBAas 3HAUYEHUE TEIJIOBOTO
a¢dekra, npUBEIEHHOTO B 3a/IaHUU.
3. Huxke noka3aHo HanpaBiieHUE CMELIEHUsI PAaBHOBECHS IPU U3MEHEHUHU TEMIIEpaTyphl:

a) H2(r)a O2(r) (_T yBequI/maeTcsI_ HZO(F);

6) CaCO3(TB) (_T yBenuanaeTca_ CaO(TB), Coz(r)-
[Ipenckazars 3HaK U3MEHEHUS SHTAIBIINM JJISI KaXKJI0M peakiuu U cocTaBuTh TXY.
4. Tlpstmast unmu oOpaTHas peakius OyneT mpoTeKaTh MPHU CTAHAAPTHBIX YCIOBUIX B CUCTEME

2NO() + Oz¢ry) = 2NOy(). OTBET MOTUBUPOBATH, BHIUUCIUB AG’ IpsAMO peakuuu.
5. Ucnonb3ys cipaBoYHbIE JaHHBIE, 3aMIOJHUTH CIAEAYIOUIYIO Ta0IUIly:

BemectBo AH006p, kJI>x/Monb SO, JIx/(monb-K)
Mg(tB)
C(1B)
COz(F)
MgO(tB)

Ha ocnoBe »THX JaHHBIX pPacCMOTPETb BO3MOXHOCTH BSaHMOI[CfICTBHH Mardmsa € AWMOKCHAOM
yriepoaa B CTaHAAPTHBIX YCIIOBUAX.

Tema 5 OcHOBBI XUMHYECKOI KHNHeTHKH. PaBHOoBecue
1. HOHOJ’IHI/ITG Ta6J'II/IIIy, C‘-H/ITaSI, qTo YKaSaHHI)Ie CUCTEMBI HAXOOATCA B COCTOSIHHUU paBHOBeCI/ISI

. | BousHue
N3menenue ycnoBuit
Ne PaBHOBecHas cucrema Ha
pOBEICHUS
CHCTEMY
1 | lIpe 21-37 kkan Harpesanue
2 C,HsOH + CH3COOH <« CH3COOC,Hs | Yoanenue Cil0KHOTO
+H,0 a¢upa neperoHKoin
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‘ 3 ‘ H0 ) & Ha ) + 7207 () INonmxeHue naBacHN

2. Ilpu u3MepeHrnr 3aBUCUMOCTH KOHCTAHThI CKOPOCTH PEAKIMK OT TeMIIepPaTypbl ObLIN MMOIY4YEHbI
CIIEYIOIINE PE3YIbTaThI:

,C k, MOJIb "MHH
200 1,2
235 15
270 19
320 2,5

Haiitu rpadmdeckuM METOI0M SHEPTHIO aKTUBAIUH.

3. TapanTHitHBIi CpOK XpaHEHHUS MalioHe3a He npeBbiaeT 30 qHel Mpu TeMIepaType XpaHeHUs
2°C, 20 nuent mnpu temneparype 14°C. CKOIBKO MOXHO XpaHUTb 3TOT HPOAYKT 0e€3
XOJIOAWIIbHHUKA TIpH Temneparype 25°C?

4 Jlnsa peakuuu MEXy BeriecTBaMu A U B OblIH 1OTy4YeHbI CleayoIIKe TaHHbIE:

Konuenrpanus, HavanbHas
OnbIT MOJIb/J CKOPOCTb,
Ca Cg MOJIb/JI°C
1 0,1 0,2 0,1
2 0,1 0,4 0,4
3 0,1 0.6 0,9
4 0,2 0,6 1,8
3) 0,4 0,6 3,6

KakoB MOpsoK peakiuud 10 Kaxaomy U3 BemiecTB? Yemy paBeH OOIIMA MOPSIOK pPEaKIHu?
CocTaBbTe KHHETUYECKOE YPaBHEHHUE.

5 PaBHoBecue peakuun Hyry + lyry <> 2HI (1) ycTaHOBHIOCE TpH CIIEIYIOIMX KOHLEHTPALMAX
yuactBytommx B Hed BemectB: C[Hz] =0,4 monw/m, C[l;] =0,5 moms/n, C[HI] =0,9 momns/m.
PaccunTarh KOHCTaHTY paBHOBECHSI.

Tema 6 PacTBopbI

1. Bonanslii pactBop oprodochopHoit KucaoThl ¢ MmaccoBoit oneit 30 % nMeeT II0THOCTh, PABHYIO
1,18 r/em®, 1 06BEM pactBopa, paBHbIil 150 M. PaccuuTaiite: a) MONSApHOCTh; 0) MOJIIPHYIO KOH-
LEHTPALMIO SKBUBAJIEHTA; B) MOJISUIBHOCTb.
2. Ha ocHOBaHUM PacUYETHBIX JaHHBIX MOCTPOIiTEe rpaduKk 3aBUCUMOCTH CTENEHU TUCCOLUALNN YK-
CYCHOIT KHCIIOTHI OT KOHIeHTparmu pacteopa. ( K,(CH3COOH) = 1,8 -10°).
3. Ckosbko M1 98 % cepHOi KUCTIOTHI (MJIOTHOCTH paBHa 1,84 /M) nmoTpedyercs 1uis MPUTOTOB-
nenus 1,5 1 e€ 10 % pactBopa (ruiotHOCTH paBHa 1,066 1/mi1).
4. Yto obpasyercs npu AEHCTBUM HUTpaTa aIIOMUHUS Ha pacTBOp kapOoHata HaTpusi? CoCTaBUTh
YpaBHEHHUE PEAKINH U 00BACHUTH HAOII0JaeMble MPOIIECCHI.
5. Paccunrare pH pactBopa ¢ropuaa kanus ¢ MOISIpHON KOHLeHTparuen, pasHoi 0,01 MOITB/ M
(KHF = 6,7 - 107 )

Tema 7 KoMmuiekcHbIe coeMHEHUS
1 Xnopun kobanbsta (+3) o0paszyer ¢ aMmmuakoM coeauHeHus cienyromiero coctasa: CoCls-6NHs;
CoCl3-5NH3-H,0; CoCls-5NH3; CoCls-4NH3. [leiictBue pactBopa HUTpaTa cepebpa MPUBOIUT K
OCXKJICHUIO BCETO XJIOpa U3 TEPBBIX JBYX COCIWHEHHM, OKOJIO 2/3 XJopa — U3 TPEThEro CoeanHe-
HUS ¥ okoJo 1/3 xynopa — u3 yerBepToro. M3MepeHus 371eKTpUUECKON MPOBOJUMOCTH PAacTBOPOB
ATUX COETUHEHHM MOKAa3bIBAIOT, YTO MEPBOE U BTOPOE PACIATAIOTCS HAa YEThIPE MOHA, TPEThE — Ha
TpH, a YETBEPTOE — Ha JBa MOHA. KakOBO KOOpAMHAILIMOHHOE CTPOCHUE YKAa3aHHBIX COEIUHEHUI?
Hamnncats ypaBHeHUs UX pacrajia Ha noHbl. Ha3BaTs.
1 Hanwucate ¢Gopmysbl cieayrommx coeaIuHeHui: 1) HUTpaT pojaaHONEeHTaaMMHUHKOOAIbTa
(1); 2) 6pomun 6pomorprammuniuiatiabl (11); 3) nunuanoaprenrtar (l) kamus; 4) TeTpanoa0au-
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aMMMHIUIaTUHA; 5) Terpapomanonuammunxpomar (I11) G6apus; 6) tpudroporpmakBakoOanst; 7)
rexkcanmanodeppat (1) xamusi.

2 Hanmcate MOJEKyIspHOE M MOHHOE YpPaBHEHHUS PEaKIUU OOMEHa MEXAy I'eKCallMaHOKO-
o6anpratroM (lII) HaTpus u cynasdarom sxenesa(ll), yauteiBas, 4to oOpa3yromascs KOMIUICKCHAS
coJIb OyJeT HepacTBOPHMA B BOJIE.

3 Beimucath TaOnuyHbIe 3HAYEHUS KOHCTAHT HECTOMKOCTH M TPOM3BEICHUS PACTBOPUMOCTH
YKa3aHHBIX HIDKE COCIUHEHUN W NPOaHAIM3MPOBATh BO3MOXKHOCTH Pa3pyIlICHUs KaTHOHA JHAM-
muHcepeopa (1) pacTBOPUMBIM IHAHUIOM M HOIUAOM ¢ 0Opa3oBaHueM auiinaHoaprenrtat (l)-nona
u omuaa cepedpa.

4 Ha ocHoBe cTpoeHHs KOMIUIEKCHBIX coeauHeHuid, Gopmynbl KOTOpsix [CU(NH3)4]SOy4,
Ks[Fe(CN)s], [Pt(NH3),Cl,], paccmotpers ux Kiaccu(pUKAINIO 1O 3apsay KOOPIHMHALMOHHOMN cde-

PBL

Tema 8 OBP. DiiekTpoxumus
1 HamucaTth ypaBHEHHS CIEAYIONUX PEAKIIUH, YPaBHATH METOAOM DJICKTPOHHOTO OalaHca:
Fe(OH)z + KMnO, + H0 -
K2S03 + KMnO,4 + KOH —»
K2803 + KMnO4 + sto.; -
HBr + KMnO, —

2 Hcxons W3 NOBAPEHHOH COIM U HCIOJb3Ys ApPYrue HEOPraHUYeCKHUEe PEAKTHUBBI, IMOJIYYHUTh
CHayaJla METAJUIMYECKHM HaTpHii, a 3areM MMILEeBYIO coay. Hammcare cxemMy XHMHUYECKHMX
IpEeBpalLCHUI U OCYLIECTBUTS €€.

3 BoccTaHOBHTE JIEBYIO YacTh ypaBHEHUH, YPaBHATH METOJIOM JIEKTPOHHOTO OajaHca:

— Cr2(804)3 + Na,SO, + K,S0,4 + H,O

— NaNO3 + MnO; + KOH

— COy + K;S0O4 + NaSO4 + MnSO4 + H,0

— KbMnOy4 + O, + H,O

4 BpluncanTe MaccoBYIO JIOJIIO BELIECTBA B PACTBOPE, MOJYUYUBLIEMCS B Pe3yibTaTe JIEKTPOJIN3a
400 ma 10 %-noro pactBopa ruapokcuaa HaTpus (p = 1,1 r/mit), ecnu U3BECTHO, YTO MPHU ITOM
BBIIETTIIIOCH 56 1 Kuciaopoaa (H.y.).

5 [y mosydeHHus YMCTOTO HHUKEJS MPUMEHSFOT METOJ| SJIEKTPOJIM3a BOJHOTO pacTBOpa cyibdara
Hukend (II) c unepTHRIMU 351eKTpoAaMu. B mporiecce anekTposn3a Ha aHoAe ObLT cOOpaH KUCIOPO]
o0vemoM 8,96 M~ (H.y., MmaccoBas aoias Beixona 100%). Paccuutare mMaccy HUKENs, KOTOpPBIN
oOpa3yeTcs Ha KaTojie, €ClIM MaccoBas J0JIs BbIX0/1a MeTaia paBHa 75%.

OxwunaeMble pe3ynbTaThl: 00yJaroImuecs JOMKHBIL:
3HATh:
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTH XMMHYECKON CBSA3H B PA3IMUHBIX XUMHUECKUX
COCIUHCHUAX CBOMCTBA Ba)KHEUIIHNX KJIACCOB HCOPraHN4YCCKUX, COGI[I/IHGHPIIZ BO B3aNMOCBJ3U C UX
CTpoeHHEeM U (YHKIHUAMHU; 3aKOHOMEPHOCTH MPOTEKAaHUS XHMHUYECKHUX TMPOIIECCOB; CIOCOOBI
BBIDQXXCHHUS ~ COCTaBa  pPacTBOPOB;  CBOWCTBA  pPacTBOPOB;,  MEXaHU3M  OKHCIIHTEIHHO-
BOCCTaHOBHUTENIBHBIX MTPOIIECCOB;
YMeETh:
MPOBOAWTh XUMHUYECKUH OKCIEPUMEHT TI0 M3yYEHUI0 CBOWCTB BAXKHEHIIMX  KJIACCOB
HEOPTraHWYECKNX COCIWHEHWN; WCIOJb30BaTh HEOOXOAMMBIE TPHOOPHI H  JIAOOPATOpPHOE
o0opyoBaHUe TIPU MPOBEICHUE IKCIIEPUMEHTA; TIPOBOIUTE 00PabOTKY Pe3yIbTaTOB IKCIIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUHU C JINTEPATYPHBIMU
JTAHHBIMU; HUCIOJB30BaTh TEOPETUYECKUE 3HAHUS M MPAKTUYECKHE HABBIKH, MOJYYCHHBIE MPHU
HN3YUCHUUN JUCHUIIIINHBI «XuMus» JJI1 pCHICHUA COOTBETCTBYIOIINX HpO(i)eCCI/IOHaJ'H)HBIX 3aaa4,
BJIa/IeTh:
COBpeMeHHOI\/’I XUMHUYECKOU TepMI/IHOJ'IOFI/IeI\/'I; OCHOBHBIMH HAaBBIKAMU pa6OTBI C PpCaKTHBaMH,
nabopaTopHOI MOCy10i, Tab0PaTOPHEIM 000PYIOBAHHUEM.
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Kpurepun oneHku:

- «OTJIMYHO» BBICTaBIISIETCS OOy4aroIlIeMycs, €CIM OH TECHO YBA3BIBAET TEOPUIO C
NPaKTUKOM, CBOOOIHO CHpaBIsIETCs C 3aJayaMH, BOINPOCAMHU U JPYTMMH BUJAAMHU TPUMEHEHUS
3HaHUM, BIaJieeT pa3HOCTOPOHHUMHU HaBbIKAMU M IPUEMaMHU BBIMIOJIHEHUS IPAKTHUECKUX 3ajiay;

- «XOpOILIO» BBICTABIIACTCS OOYYAIOUWIEMYCS, €CIM OH HE JOMYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOINPOC, NPAaBUIbHO IPHUMEHSET TEOPETUYECKUE IOJOXKEHUS IpU
pELIEHUHU MPaKTUYECKUX BOIIPOCOB U 3a]ay, BJIAJIe€T HEOOXOJUMBIMUA HAaBBIKAMU U IpUEMaMH UX
BBINOJIHEHMS,

- «yZIOBJIETBOPUTEIILHO» BBICTABJISETCS 00YUarOLIEMYCsl, €CIIU TOT JI0IIyCKaeT HETOYHOCTH B
OTBETE, HETBEPAO BJIAZCeT 3HAHMEM IPOTrPAMMHOIO MaTepHaja, UCHBITHIBACT 3aTPYAHEHUS NpPHU
BBINIOJTHEHUH NTPAKTUYECKUX PadoT;

- «HEYIOBJETBOPUTEIBHO» BBICTABISIETCS OOydyarolleMycs, €clId TOT JIOIyCKaeT
CYIIECTBEHHBIE OIIMOKH, HE 3HAET 3HAYUTEIBHON YaCcTH MPOrPaMMHOTO MaTepuaa, HEyBEpEHHO, C
OO0JBIIMMHU 3aTPYAHEHUSMHU BBINOIHSAET PAKTUUYECKUE pabOTHI.

Kommnerenmust «OIIK-1» cunrtaercs chopMUpOBaHHOH, ecinyd OOyYarOMIMKCS — MOJYYHII
OLIEHKY «YIOBJIETBOPUTEIIBHO, «XOPOLIO», KOTINYHO.

3.3 OueHoYHbIE CPEACTBA /ISl KOHTPOJIS CAMOCTOSITE/IbHOI PadoThI

3.3.1 KypcoBble padoThbl (POEKTHI) MO JUCHUIJIMHE, NMPEeIyCMOTPEHHbIEe YUeOHBIM
mianom. He npeaycMoTpeHsi.

3.3.2 KonTpoJibHbIEe padoThI

KontponbHast paboTa NpOBOAUTCSA € LEIbI0 INPOBEPKU 3HAHUN OOYYarOIIMXCsl, YCBOEHUS
UMH Yy4eOHOTO MaTepuaia U MpPEeACTaBIsIeT COOOH psJl OTBETOB B MHCbMEHHON (OpMe Ha MPeasio-
JKEHHBIE BOIIPOCHI.

[lepeuenn kommneTeHIMi, IPOBEpPsEMBIX OLIeHOUHBIM cpeacTBoM: OIIK-4.

Tema 9 Xumus 31eMeHTOB
KowmruiekT 3aganuit 1711 KOHTPOJIBHOU PabOTHI.
Bapuanr 1
3ananue 1 OOBSICHUTH, TOYEMY MpPH MPOMYCKAHWU AUOKCHUJA YIIIepoJa Yepe3 pacTBOp XJIOpHa
WIM HUTpaTa KalbLUs OCaZOK KapOoHaTa KaJlbllUsl HE BBINAAAET, a NMpU ACHCTBUM JUOKCHJIA
yriaepoaa Ha U3BECTKOBYIO BOJAY BBINAJAcT.
3ananue 2 [Ipu pacTBOpeHNHN B KOHIICHTPUPOBAHHOU cepHOM KucaoTe 20 T ciiaBa 30J10Ta ¢ MEABIO
BBIZICIMIIOCH 4,2 1T cepHUCTOTO Ta3a (H.y.). Onpeaenure MacCoByro J0Jt0 (B %) KaKI0ro MeTajia B
3TOM CIUIaBE.
3ananue 3 Kakas macca yraepoja (C) conepxutcs B yraekuciom raze (CO2) maccoit 8,8 rpamma?
3aganue 4 51 r cmecu P,Os u kpacHoro ¢ocdopa Bebmanu B CKISAHKY ¢ 500 M BOJBI
[IpoBeneHHBI aHanU3 IOCJIE OKOHYAHUS PEaKUHH ITOKA3aJ, 4TO MPH 3TOM mHoiydwsiocs 510 r
pacTtBopa KUCIOTHI (kakoi)? KakoB nporeHT kpacHoro ¢ocdopa Obu1 B cmecu?
3amanue 5 Kakoii 00béM 2 M cONsiHOM KHUCIOTHI OKHMCIWIICS OKCHUIOM MapraHmna(+4), eciu
M3BECTHO, YTO BBIACIUBLINIICS IIPU 3TOM XJIOp BBITECHUII U3 pacTBOpa Moauaa kanus 25,4 r hoza.
Bapwanr 2

3ananue 1 [Touemy HOHBI MIETOYHO3EMENBHBIX METAIJIOB MTPOSBIISIIOT MEHBIIIYIO CKIIOHHOCTD K 00-
pa30BaHUIO KOMIUIEKCOB, YEM HOHBI 3JIEMEHTOB MOATPYIIBI HUHKA?
3ananue 2 B yem 3akiodaeTcsi IpUuMHa PE3KOro pa3inuyus B cBoicTBax okcunaa kpemuus (1V) u
okcuza yriuepona (1V)?
3ananue 3 [Ipu B3auMoIelCTBUY YIiIepoJa ¢ KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTOM BBIAEINIIOCH
13,44 n cmecu aByX ra30B (H.y.). Paccumraiite Maccy yriepo/ia, BCTYIUBIIETO B PEAKITHIO.
3ananue 4 Cpenn METANIMYECKMX MAaTEPHAJIOB BaXHOE 3HAUEHUE UMEET JIaTyHb. JIaTyHb — cILIaB ¢
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MaccoBoi noneit Meau 68 % u nmHka 32 %. Onpenenute Maccy KakJI0ro MeTajula, B3ATYIO AJIs
noy4deHus jgaTyHu maccou 600 T.
3anmanue 5 3amucarts GopMyIbl OKCHIOB a3oTa BajgeHTHOCTRIO |, 11, 111, IV, V.

Bapuant 3
3ananue 1 JlaTh XapakTepUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB CEPHOU U CEPHU-
CTOM KHCJTIOT.
3anmanue 2 Hanucath ypaBHEHUS peakluii B3aMMOACHCTBHSI aTIOMUHUS: a) C pPa30aBICHHON CepHOI
1 a30THOM KUCTIOTOM; 0) C KOHIICHTPUPOBAHHOMN CEPHOM M a30THOM KUCJIOTOM; B) C BOJAHBIM PacTBO-
POM HIEJIOYH.
3ananue 3 CKOJIBKO rpaMMOB KHAKOTO CTEKJIa METaCUIIMKATA HAaTPUs MOJIydaeTcs IPU pacTBOpe-
HUM 7 T KPEMHUS B pacTBOpe ruipokcuaa HaTpusi? CocTaBbTe MOJIEKYJIIPHOE U HOHHOE YpaBHEHUE
peaKIui.
3ananue 4 Kakoii 06bem okcuaa yriepoaa (II) (H.y) BCTYnHT B peakiyio MOJIHOTO, BOCCTAHOBIICHUS
okcuna >xenesa (II) maccorr 6400 1? Onpenenure Maccy Kokca, HEOOXOAUMYIO Il 00Opa3oBaHMS
TaKOro 00bemMa ra3000pa3zHOro BOCCTAHOBUTEIS, €CIIM MAacCOBast J10JIs yriiepoja B Kokce 92%.
3ananue 5 Hanucarthb 31eKTpoHHBIE (DOPMYIIBI aTOMOB IIMHKA M KaaMus. Kakoi U3 3THX 3J1eMEHTOB
oOmagaer 6osee BRIpaKEHHBIMU METAILTHYECKUMHE cBoiicTBamu? [Touemy?

Oxunaemble pe3ynbTaTbl. B pe3ynbrare OCBOEHHSA YKa3aHHBIX TEM JHUCLMILIAHBI
oOyyJaronmecs J0JKHBI:
3HATh:

OCHOBHBIC TIOHSITHS U 3aKOHBI XUMHUH; OCOOEHHOCTH XMMHYECKOM CBSA3U B PA3JIMUHBIX XUMHUECKUX
COEIMHEHUSIX; CBOMCTBA BaXXHEHIIUX KJIACCOB HEOPIaHUYECKUX, COEIMHEHHUI BO B3aMOCBSI3HU C UX
CTpoeHHEM H (GYHKIUSAMH; 3aKOHOMEPHOCTH MPOTEKAHHS XHMHUYECKHX IPOIECCOB; CIIOCOOBI
BBIDOXKEHHMSI  COCTaBa  PAacTBOPOB;  CBOMCTBA  PAcTBOPOB;  MEXAHM3M  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeTh:

IIPOBOJUTHE XUMHUYECKUH OKCIEPUMEHT 10 U3Y4YCHHUIO CBOMCTB BaXHEHIIMX KJIACCOB
HEOPraHMYECKUX COCJUHEHMI; KCIONb30BaTh HEOOXOAMMBIE TNpuUOOpel U  JabopaTopHoe
000py/10BaHUE TIPU MTPOBEICHUE IKCIIEPUMEHTA; POBOIUTH 00pabOTKY Pe3yJIbTaTOB 3KCIIEPUMEHTA
Y OLICHUBATh WX B CPABHEHUU C JIUTEPATYPHBIMU

JIAHHBIMU; HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS W TPAKTUYECKUE HABBIKH, TOJYYCHHBIC TPHU
W3YYECHUU JUCIUILTUHBI «XUMHUS» AJIsl PEIIEHUSI COOTBETCTBYIOIIUX NMPOQEeCcCHOHABHBIX 33/1aY;
BJIA/JeTh:

COBPEMEHHOM XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBbIKAMH pPabOTHI C pEaKTUBAMU,
1abopaTOPHOM TTOCYI0M, TAOOPATOPHBIM 000PYIOBAHUEM.

Kpurepuu onenku:

- «OTIWYHO» BBICTABJISETCS OOy4arouleMycs, €clIM HMEeeTcs MIOJIHOE  PacKphITHE
MPEAJIOKEHHBIX TEOPETUYECKUX BOMPOCOB, TOYHOE YKA3aHWE HA3BaHUW U  OINpPEACIICHHH,
npaBuiIbHas (POPMYTUPOBKA MOHATUIA U KATETOPHil, MPUBEICHNE HEOOXOTUMBIX CXeM U (HOpPMYJI, UX
pacuupoBKa, MPaBUIBHOE PElICHUE MPAKTUUECKUX 3a/1a4;

- «XOpOUIO» BBICTABISETCS OOyyaroleMycs, €ClIM HaOIIOAAI0TCSl HEOCTaTOYHO IOJIHOE
PacKpBITHE TPEUIOKEHHBIX TEOPETUYECKUX BOIPOCOB; HECYIIECTBEHHBIE OMIMOKU B OMPEICICHUN
MOHSATUHN U KaTeropuid, Gopmysax, cxemax u Jp., KapJAMHAIBHO HE MEHSIOIINX CYTh U3JI0KCHHUS;
MPaBUJILHOE pEIICHHWE MPAKTHUUYECKUX 3a/ad, 00 HECYIIeCTBEHHbIE OIMOKM B UX PEIICHUH
HaJIMYue TpaMMaTUYECKUX U CTUIMCTUYECKUX OINOOK, HEaKKypaTHOe opopMIIeHHE pabOThI;

- «yJOBIIETBOPUTEIHHO» BBICTABISETCS OOYYaroIIeMycCs, €CIH OTpPa)XXeHO JHIIL o0Iee
HaIpaBJIEHUE W3JIOKEHUSI MaTepHalia, HEMOJHOE PACKPhITHE TEOPETUYECKUX BOMPOCOB; B HAJIMYUU
JIOCTaTOYHOE KOJMYECTBO HECYIIECTBEHHBIX MM OJ{HA-JIBE CYIIECTBEHHBIC OMIMOKU B ONpPEACTICHUH
MOHATUH W Kareropuid, (Gopmynax, CTaTUCTUYECKMX JAaHHBIX W T.I.; HEMNPABWIBHO PEIICHBI
MpaKkTUYECKHe 3a7aud TpPU  YCIOBUM HAMHMCAHUS  TEOPETUUYECKHUX  BOIPOCOB, HAIMYME
rpaMMaTHYEeCKUX U CTHJIMCTUYECKHUX OIIMOOK, HeaKKypaTHoe oopmiieHHe paboThI;
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- «HEYIOBJCTBOPUTEIBHO»  BBICTABISIETCS  OOy4yalolmeMycCs, €CIM HE  PACKPBITHI
TEOPETUYECKHE BOIPOCHI; AOMYIIEHO OO0JIbIIIOE KOJUYECTBO CYIIECTBEHHBIX OIIMOOK; HEMPaBUIHLHO
pELICHBI TPAKTUYECKHUE 3aauH.

Komnerenmus «OIIK-1» cunraercs copMupoBaHHOM, €CIU MO pe3ysbTaTaM KOHTPOJbHON
paboThl 00YYAIOIIUIACS TIOTYYMIT OIICHKY «yOBJICTBOPUTEIHHOY «XOPOIIO0Y WIH «OTIHIHOY.

3.3.3. Jlokyaabl IO TeMaM AU CIUTLTAHBI

KoHTposIb caMoCTOSATEIbHOW PadOThl CTYAECHTOB IO JUCIHMIUIMHE «DU3HKO-XUMHUYCCKHE
METOJIbI aHAIM3a» MPOBOAUTCS B (popMe MOKIAIOB OOy4YaAIONIMXCS C IEJIbI0 KOHTPOJS YCBOCHUS
y4eOHOro MaTepHaia OTACIBHBIX TEM JUCIUIUIHHEI.

[Ipy moaroTroBke K 3aHATHAM OOyYarOmIWecs JIOJDKHBI  MPEACTABUTH  JIOKJIAJIbI
IPOJO/DKUTEIbHOCTEI0O  7-10  MuHyT. Tembl  JOKJIAaJOB  BBIOMpArOTCS  OOYYaIONUMUCS
CaMOCTOSITEIILHO U3 TPEUI0KEHHOTO HUKE CITUCKA.

Temaruka J1I0KIJI0B:

Ucropus pa3BUTHS XUMUU.
Bopa u ee Ouonoruueckoe 3Ha4eHUE.
Coenunenus cepedpa 1 30J0Ta.
Kuznb u gestenpHocth Mapuu Kropu-Ckiia1oBcKoii.
Kuznb u nestensHocts .M. Menpaeneera.
Uctopus otkpertus [lepuoauyeckoro 3aKoHa.
Kusnp u gesrensHocts M.B. JIomoHOCOBA.
PenxozemenbHble 31eMeHThl. CUHTETHYECKHUE AJIEMEHTHI.
HoBoe yuenune o kopposum.
10. D1eKTPOHBI U XUMUYECKAs CBA3b.
11. Tsxenble METaUIBI M UX BIMSIHUE HA PACTEHUS U KUBOTHBIX.
12. 3HayeHne ecCTECTBEHHOW PaIMOAKTUBHOCTHU B KU3HU PACTEHUI U )KUBOTHBIX.
13. buonoruyeckas poiib MUKPOIJIEMEHTOB U HX MPUMEHEHHE B CEIbCKOM XO3sICTBE
14. YenoBek Kak CynepKOUIOUI.
15. MunepanbHbIil 0OOMEH B OpraHu3Me Yesl0BeKa.
Oxunaemsplili pe3ynbrar: B pe3ynbrare caMOCTOSTENbHOM MOATOTOBKU JIOKJIAJa MO TEME
JTUCIUIIMHBI 00Y4aroIunics JOKEH:
3HATh:
OCHOBHBIE TIOHSITHS ¥ 3aKOHBI XUMHUH; OCOOEHHOCTH XMMHYECKOM CBS3U B PA3JIMUHBIX XUMHUECKUX
COEIMHEHMSIX; CBOMCTBA BaXKHEHIINX KJIACCOB HEOPTAHMYECKUX, COEIMHEHUIN BO B3aMMOCBSI3U C UX
CTpoeHHEM U (YHKUIUSAMHU; 3aKOHOMEPHOCTH MPOTEKaHHUS XMMHMUYECKHUX IPOILIECCOB; CIOCOObI
BBIDOKEHHMSI  COCTaBa  PAacTBOPOB;  CBOMCTBA  PAcTBOPOB;  MEXAHM3M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITPOLIECCOB;
yMeTh:
IIPOBOJUTh XMUMHUYECKMH OKCIHEPUMEHT IO M3Y4YEHHI0 CBOWCTB BAKHEWIIMX  KJIACCOB
HEOPraHMYeCKUX COEJUHEHUH; MCIOJIb30BaTh HEoOXOoAMMble MNpuOOpsl M JabopaTOpHOE
000py/i0BaHUE IIPU MTPOBEICHUE KCIIEPUMEHTA; POBOIUTH 00PabOTKY Pe3yJIbTaTOB 3KCIIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUU C JINTEPATYPHBIMU
JTAHHBIMU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M MPAKTUUYECKHE HABBIKM, MOJY4YEHHbIE MpU
W3YYCHUU JUCIHUILTUHBI «XUMHUS» ISl PEIIEHUSI COOTBETCTBYIONIUX MPOQECCHOHANBHBIX 3a]1aY;
BJIA/I€Th:
COBPEMEHHOW XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBBIKAMH pPa0OTHI C pPEaKTUBAMU,
n1abopaTOPHOM TOCY0M, TA0OPATOPHBIM 000PYTOBAHUEM.
Kpurepuu onenku:
OILIGHKa «3ayTeHO» CTaBUTCS B TOM CJy4yae, €Clid COJlep’KaHue JOKJaJa COOTBETCTBYET
3asBJICHHOM TeMe, JIEMOHCTPUPYET CIIOCOOHOCTh OOYyYaroIlerocss K CaMOCTOSTeNbHOW Hay4yHO-
HCCJIEIOBATENbCKOM paboTe; OoKIal WILIIOCTPUPOBAH Mpe3eHTallel, COIEPKUT CaMOCTOATEIbHBIE

CoNoR~WNE
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BBIBOJIBI  OOYYaIOIIErocs, AapryMEHTHUPOBAaHHBIE C TIOMOIIBI0 JAHHBIX TIPEJICTABICHHBIX B
HCIOJIb3YEMBIX JINTEPATYPHBIX HCTOUHUKAX;

OLICHKa «HE 3a4TEHO» CTAaBUTCA B TOM Cllydae, €CIIU: COJAEpKaHHE JOKJIaga HOCUT
pedepaTuBHBI XapakTep, CTPyKTypa U OoQOpMIIEHHE JOKJIaJa HE COOTBETCTBYET TPEOOBAHUSM,
OTCYTCTBYET MPE3EHTAlMsI, HET CAMOCTOSTEIBHBIX BEIBOJJOB 00YUAIOMIErOCs IO UCCIETYEeMOi TeMe.

Kommnerenmus OIIK-1 cuurtaercs chopMUpOBaHHOM, €CIM 10 Pe3yIbTaTaM BBICTYIICHUS C
JIOKJIAI0M 00YYaIOUIHICs TIOTYYHIT OLEHKY «3auTEHO.

3.4 OueHoYHBbIE CPeCTBA VIS MPOBeIeHHs TPOMEKYTOUHOH aTTecTAIUN

[IpomexxyTouHast aTrecTauus MO JUCHUILNIMHE «XHMHS» MPOBOJUTCS B BHUJAE 3K3aMeHa C
LIEJIbIO OIIPE/IETICHNS YPOBHS 3HAHUN U YMEHUHN 00y4Yaronuxcs.

O6pazoBatenpHoi mporpammoit 35.03.07 TexHonOruss NPOU3BOJACTBA W TMEPEepadOTKH
CEJIbCKOXO3SMCTBEHHOW NPOAYKLIMHU IPEAYCMOTPEHA OJHAa NPOMEXKYTOUHAsi arrecTauus Io
COOTBETCTBYIOILIUM pa3zesiaM JaHHOW JucHUIUIMHBL [loAroToBka o0y4aroumxcs K MpoOXO0KIESHUIO
IPOMEKYTOUYHOW aTTECTAI[MH OCYIIECTBIISIETCS B IEPHOJ JISKIIMOHHBIX M JIAOOPATOPHBIX 3aHATHH, a
TaKk)Ke BO BHEAYJUTOPHBIC YaChl B paMKax CaMOCTOATENbHOU paboThl. Bo Bpems caMocTosATeNbHON
MOATOTOBKUA OOYYarOIIuecs: MOJb3YIOTCS KOHCIEKTaMH JIEKIMM, OCHOBHOW W JOMOJIHUTEIHHOU
JUTEPATypoOil MO TUCHUIUIUHE (CM. TIepeUeHb JIUTEPATyphl B paboueil mporpaMmme TUCIUTUIIHHDI).

[lepevyeHb BOIPOCOB ISl MPOMEKYTOYHOM aTTECTAUU (IK3aMEH )

[lepeuens KOMIETEHIINIA, TPOBEPSIEMBIX OlleHOUHBIM cpencTBoM: OITK-1.

[TepeueHb BONIPOCOB JIJIsl TPOMEKYTOUHOW aTTecTallu (IK3aMeH)

1. OcHoBHbIE OHATHUS XUMUHU

2. OcHOBHbIE 3aKOHBI XUMHH

3. Xumuyeckue peakuuu. TUIIBI ¥ IPU3HAKH PEaKITUiA

4. Oxkcunsl. Kucnotsl. OcHoBanust. Conu. Knaccuduxanus. [lonyyenne. Xumuueckue CBONCT-
Ba. [I[pumeHnenune

5. Hcropus pa3BuTHS yUEHHS O CTPOCHHH aTomMa

6. KsantoBas teopusi crpoenusi aroma. Paboter ['eitsenOepra m Llpémunrepa. KBaHTOBBIC
qucia

7. Ilepuoaunueckuii 3akoH u nepuoanyeckas cucrema X2 J[.1. Menneneesa.

8. OcHOBHbIE MOHATHS XMMUYECKOH CBSI3U. YCIIOBUE 00pa3oBaHUs CBA3U. THUIIBI XUMHUYECKUX
CBsI3€H, UX XapaKTepUCTUKA

9. Meroasl omucaHUsS XUMHUYECKOW CBS3U: MeToj BajdeHTHBIX cBs3eid (MBC) m meton
MoJIeKyJIsIpHbIX opouTtaneit (MMO)

10. 'ubpuauzaius u e€ TUIIBI

11. OcHOBHbIE TOHATUS XUMUYECKON TepMOJUHAMUKU. [IepBbIil 3aKOH TEpMOIUHAMUKI

12. Bropoil 3akoH TepMOJMHAMUKHU. DHTPONUsS. YCIOBHUS CaMOINPOU3BOJIBHOTO MPOTEKAHUS
IIPOLIECCOB

13. Tepmoxumus. TXY. 3akon ['ecca. Crneactsus u3 3akona ['ecca

14. Ckopocth xumuueckoi peakiuu. @OakTopbl, BIAMSIONIME Ha CKOPOCTh peakUud. 3aBHCH-
MOCTb CKOPOCTH pE€aKkIIMU OT KOHUEeHTpauuu. 3[AM

15. 3aBucuMocTh ckopocTy peakiuu ot temneparypsl. [IpaBuno Bant-I'odda. Teopus akrus-
HBIX CTOJIKHOBEHMH. Y paBHEHHE AppeHunyca

16. Teopust akTHBHPOBaHHOTO KoMILIeKca. KpaTkue cBeieHus 0 KaTaiunse.

17. Tlonsstue xumuueckoro paBHoBecusa. KoHcTanTa xumuueckoro paBHoBecus. CwmelieHue
paBHOBECHSI

18. OcHoBHbIe MOHATHS pacTBOPOB. CrIOCOOBI BEIPAXKEHUS COCTaBa PaCTBOPOB

19. KosmuratuBHBIE CBOHCTBA PACTBOPOB HEAJIEKTPOIHTOB

20. PacTBOpBI 25IEKTPOIUTOB. Teopus 3JIEKTPOIMTHYECKON aucconuanuu. [lucconumanus Ku-
CIIOT, OCHOBAaHUM, COJICH
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21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.

10.

11.

12.

13.

14.

Huccouunanus Boasl. I[lonsatue pH. [Iponssenenue pactBOpUMOCTH

I'maponus coneit

Kowmmnekcusie coenqunenus. Ctpoenne. Knaccudukanus. Homenkiarypa

XHUMHUYECKas CBA3b B KOMIUIEKCHBIX COeIMHEHUX. [[oBe1eHre KOMIUIEKCHBIX COEAMHEHUN B
pactBopax. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX HOHOB KaK Mepa UX YCTOHYMBOCTHU
OxkuciuTensHO-BOCCTaHOBUTENIBbHBIC peakiiuu (OBP)

OcHoBbl 3nekTpoxumuu. IlonsTue anekrpoaHoro noreHuuana. Ypasuenue Hepuera. Onek-
TPOXUMMUYECKHUH PsI/i HAIIPSKEHUST METAJIOB

Tunel anekTponos. ['anbBanndeckuii 3aeMeHT. 1IpOMBIIUIEHHBIE HCTOYHHUKH TOKA.
Dnektposin3. Buasl anekrponusa. 3akonbl Papajes.

Kopposust merayuioB. Buabl koppo3uu (Xumuueckas U dJeKTpoxumuueckas). CrocoOs! 3a-
LIUTBI OT KOPPO3UHU

Mertamnel. [lonoxenue B nepuoandeckoit cucteme. O0mast xapakrepuctuka. CrocoOsl 1mo-
nydenus. CporictBa. CruiaBbl

Hewmeramnsl. [Tonoxenue B nepuoandeckor cucreme. @PU3n4ecKue 1 XuMUYECKUE CBOMCTBA.
CnocoObl MoTy4eHuUs.

CBolicTBa COJISHOMN, a30THOM, CEPHOM KHUCIIOT B Pa3IMYHbIX KOHIICHTPALUIX.

3amaun UM YK3aMeHa

BoryuciauTs 4uciao NpoTOHOB, AIEKTPOHOB U HEUTPOHOB B: a) aTOME M MOHE KUCIOpoa; 0)
aToMe 1 MoHe Maruus. Hanmcats snexkTpoHHbIe popMylibl U pactipenenenue no AO kaxaon
YaCTULIBI.
3aKOHYUTh COCTABIICHHUE CJICAYIOIIMX YPABHEHUI:

H,S + KMnQO,4 + H,SO4 — S + MnSO4 + K,SO4 + HoO .

K>Cr,07 + Na,SO3+ H,SO4— NapSO4 + ...

Paccuntarh MOJSpHYIO KOHILIEHTpAllMIO BELIECTBA OSKBUBAJIEHTA pacTBOpa XJIOpHUAA
IIOMUHUS, €CIIM H3BECTHO, YTO B pacTBope o0BEMOM 200 miu coaepxkutcst 10 r 3TOro
BEIECTBA.
PaccuuTars MonsipHyro KoHUEHTpauuto 30%-HOi cepHOH KHUCIOTHI (IJIOTHOCTH pacTBOpa
1,22 r/mm).
B 200 mn Boxsl pactBopuin 40 r nekarujapara kapOoHata HaTtpus. Paccuutarh MaccoByro
JIOJIIO COJIM B TIOJTyYEHHOM PacTBOPE.
Cwmemanmu 100 M 10% pactBopa noapeHHoi conu (p = 1,08 r/mi) u 150 ma 5% pactBopa
noBapeHHou comu (p = 1,04 r/mi). PaccuntaTh MaccoByIO JIOJIO COJIM B 0Opa3oBaBIIEMCS
pacTBope.
Paccuurare MousspHOCTH, HOpManbHOCTh 19,6 % pactBopa QocdopHON KHUCIOTHI,
HMMEIOIIEro IIOTHOCTH 1,15 r/mi.
Kak uamenuTcs ckopoctsb npsimoit peaknuu 2SO0, + O, = 2S03, eciu 1aBiieHUe YMEHBITUTH
B 4 paza.
Bo ckonpko pa3 U3MEHUTCSA CKOPOCTh PEAKIUU, €CIIM PEAKIHOHHYIO CMECh OXJIaauTh ¢ 60
10 30 rpagycoB, eciu TeMIeparypHblii K03(hGUIIMEHT peakluu paBeH 37?
Ha ckonabko rpagycoB HY)XKHO TMOHU3UTh TEMIEPATypy, 4YTOOBI CKOPOCTh peakluu
yMeHbIIMiach B 81 pas, eciu TeMnepaTypHbIi KO3 GUIMEHT peakiiuu paseH 37
Hanucats ypaBHeHUs (MOJEKYJIIpHOE, HOHHOE IMOJIHOE, HOHHOE COKPAIIEHHOE) TUAPOIIN3a
XJIOpU/Ia AIIOMUHUS, anieTara 0apus, cynbduaa Kamus.
[IpuBenute mnpumepbl peakiuii oOpa3oBaHMS KaKOTO-THOO OKCHJA: W3 JIBYX HPOCTHIX
BEIIECTB; W3 CJIOKHOIO BEIIECTBA; M3 IMPOCTOrO0 M CIOXKHOrO BemecTsa. llpusenure
pUMepbl 00pa30BaHUs KaKOH-JINOO KUCIOTHI.
400 n xmopoBojaopoaa (H.y.) ObUTO mOTIOMmEeHO 2 1 BoAbl. Omnpenenutb MacCOBYIO JOIIO
XJIOPOBOAOPOJIa B pacTBOpE.
[IpuBenuTe NpUMeEphI peakinii MOTY4YEeHUs Keesa.
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15. PaccuntaTh MOJIIPHYIO KOHIIEHTPAIIMIO BEIIECTBA HSKBUBAICHTA pacTBOpa XJIOpHIA
AITIOMUHMS, €ClTi B pacTBOpe 00bEMoM 200 M ero comepxutcs 10 T.
16.TIpu B3ammopeiictBuu 8,0 r© MmeTtaia ¢ Bojoi Beigenmioch 4,48 1 Bomopona (H.Y.).
Onpenenuts 3TOT METALJI, €CIH OH B CBOUX COCIUHEHHSIX ABYXBAJICHTEH.
17.K 25 r 8%-noro pactBopa xsopuaa sxeneza (+3) mpuwiunu 25 r 16%-HOro pactBopa
ruapokcuaa Hatpusi. O6pa3oBaBLINIICS 0CAIOK OTHUIBTPOBAIN U MPOKATUIN B OTCYTCTBUU
BJIaru u kuciopoja. OnpenenuTs ero Maccy U COCTaB.
18. HanuiuTe ypaBHEHHs peakluid, XapaKTepU3YIOIUX CIEAYIOUIIe PEeBPalleHuUs:
HzS —S - SOz — SOg—> HzSO4 — BaSO4
!
Na,SO, — BaSOq
NH3 — Nz — NO — NOZ — HNO3 — NH4NO3
MgC|2 - Mg - MgO - MgSO4 - MgC03 - Mg(HCOg)z — COo.
Al — A1203 — Al(OH);J, — A1203 — A1C13 — AIPO4.
CaF, — Ca — Ca(OH); — CaCl, — CaCO3 — Ca(HCO3); — CaCO3 — CaO
3HATh:
OCHOBHBIC TIOHATHS U 3aKOHBI XMMHH, OCOOCHHOCTH XUMHUYECKOU CBSI3U B PA3TUYHBIX XUMHUYECCKHIX
COEIMHEHUSX; CBOMCTBA BAXKHEUIITNX KJIACCOB HEOPTaHUYECKHX, COEIMHEHUN BO B3aUMOCBSI3U C UX
CTPOCHHEM H (PYHKIUAMH, 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMHUUYECKHX IMPOIECCOB; CIOCOOBI
BBIpQXEHHUS ~ COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOPOB;  MEXAaHHU3M  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;
yMeThb:
IIPOBOJNUTHh XUMHUYECKHMH OKCIEPUMEHT 10 U3Y4YCHHUI0 CBOMCTB BaXHEHIIUMX KJIACCOB
HEOPraHMYECKUX COCJUHEHMI; KCIONb30BaTh HEOOXOAMMBIE TpuOOpel U  JabopaTopHOe
000pyI0BaHUE TIPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOJUTH 00pabOTKY pe3ysIbTaTOB AKCIEPUMEHTA
U OLICHUBATh UX B CPABHEHHH C JIUTEPATYPHBIMU
JIAHHBIMU; HUCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS W TPAKTUYECKUE HABBIKH, IOJIYyYEHHBIC MpHU
W3YYECHUU JUCIUILTUHBI «XUMHUS» AJISl PEIIEHUSI COOTBETCTBYIOIIUX NMPOQEeCcCHOHANBHBIX 33/1aY;
BJIAJeTh:
COBPEMEHHON XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBBIKAMH pPabOTHI C pEaKTUBAMU,
1abopaTOPHOM TOCY0M, TAOOPATOPHBIM 000PYTOBAHUEM.
HTorom mpomMexyTOYHOM aTTeCTalluy SBISETCS OJTHO3HAYHOE PEIICHUE: eCITU 00yJYaroIHHCs
TIOJTYYHJI OLIEHKY <3adureHoy», To kKomreTeHiust OINK-1 chopmupoBana, ecnu «HE 3a4T€HO», TO HE
chopMHpOBaHa.
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4 Onucanue nokasarejieli H KpUTepHeB OLCHMBAHHMS KOMIIETEHUIMII HAa Pa3jIMYHBIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

[Ikana orieHNBaHUS MPOMEKYTOUHOM aTTecTaliu B (hopMe dK3aMeHa

YpoBens chopmu-
Onucanue noxasaresns POBAaHHOCTH KOM-
MEeTCHIINH

HaunmenoBanue nokasa-
T

OneHka «OTJIMYHO» BBICTABISIETCA CTYACHTY,
€CIM OH TJIYyOOKO M TPOYHO 3HAET OCHOBHBIE
MOHATHS M 3aKOHBl XHUMHUU; 0COOEHHOCTH
XUMHYECKON CBSI3U B PA3IUYHBIX XHUMHUYECKUX
COCIMHEHMSX; CBOWCTBAa BAXKHEHIIMX KIIACCOB
HEOPTraHUYECKUX, COSTUHEHUI BO B3aMMOCBSI3H C
UX CTpOCHHEM U (DYHKUHUSMHU; 3aKOHOMEPHOCTH
MPOTEKaHUS XMUMHUYECKHX IIPOIIECCOB; CIOCOOBI
BBIDOKEHUSI COCTaBa pacTBOPOB; CBOMCTBa
PacTBOpOB; MEXaHU3M OKHCITUTEIHHO-
BOCCTAaHOBUTEIbHBIX IPOIIECCOB; yMeeT
MPOBOJANTh  XUMHUYECKUH  OIKCIICPUMEHT 10
W3YYCHHIO  CBOMCTB  BaXHEHMIIMX  KIJIACCOB
Otnm4yaO HEOPTaHUYECKUX COEAMHEHHI; MCII0JIb30BaTh
HeoOXoauMble  TpHOOpPEl W JJTabopaTOpHOE
000pyJOBaHUE TPH MPOBEACHUE SKCIIEPUMEHTA;
MIPOBOUTH 00paboTKy pe3yNnbTaToB
HKCIEPUMEHTa U OLEHHBATHh UX B CPAaBHEHUU C
JTUTEpaTypHBIMH  JaHHBIMU;  HCIOJIB30BaTh
TEOPETUYECKHUE 3HAHUS U MPAKTHUECKUE HABBIKH,
MOJIyYeHHbIE TPU  W3YYCHUHU  JTUCIUTUIMHBI
«XUMUS» IS pemeHHs  COOTBETCTBYIOIIUX
poeCCHOHATBHBIX 3ajady; BIIa/IeeT
COBPEMEHHOM XMMHYECKOW TEPMHUHOJIOTHEH;
OCHOBHBIMHM HaBBIKaMU pPabOTHl C pEeaKTHBaMH,
nabopaTopHOU MOCY/I0H, 1abopaTOPHBIM
000py/IOBaHUEM.

IloBrImIeHHBIN
YPOBEHb

OneHka «XopoIlo» BBICTABISETCS CTYAEHTY, €c-
JIM OH 3HAET HE B IOJHOM 00beMe OCHOBHBIE I10-
HATUS ¥ 3aKOHBI XUMHUH; OCOOEHHOCTHU XMMHUeE-
CKOH CBSI3U B PA3JINYHBIX XUMUYECKUX COEIUHE-
HHUSIX; CBOWCTBA BaXKHEHIIMX KJIACCOB HEOPraHHM-
YECKUX, COCIWHEHUH BO B3aMMOCBA3M C HX
CTpOCHHEM U (DPYHKIMSIMH; 3aKOHOMEPHOCTH
NPOTEKaHUs XMMHUYECKHX IPOILIECCOB; CIOCOOBI
Xopomo BBIPDQ)XKEHHSI COCTaBa PACTBOPOB; CBOMCTBA pac- | ba3oBblil ypoBEHb
TBOPOB; MEXAHU3M OKHCIIUTEIBHO-
BOCCTAaHOBUTENIbHBIX MPOIECCOB; yMEET HE B
MOJTHOM 00beMe MPOBOJUTH XUMUYECKUN DKCIIe-
PUMEHT 10 U3Y4YEHHIO CBOMCTB Ba)KHEMIIHX
KJIACCOB HEOPTaHWYECKUX COEIMHEHUI; UCIOJIb-
30BaTh HEOOXOIMMBIE MPUOOPHI B TaOOpaTOpHOE
000py/JI0BaHUE TPH IMPOBEACHUE SKCIIEPUMEHTA;
MIPOBOANTH 00pabOTKY pe3yJbTaTOB 3KCIEpHU-
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MEHTa U OLICHHWBAaTh UX B CPAaBHEHHUU C JIUTEpa-
TYpPHBIMU JIaHHBIMHU; HMCIOJIb30BaTh TEOpETHYE-
CKHE 3HaHHS U MPAKTUYECKHE HABBIKH, MOTYYCH-
HbIE MPU U3YYCHUH TUCHUIUIUHBI «XUMUS» IS
pElIeHHs COOTBETCTBYIOIIUX IpodeccroHallb-
HBIX 3aJla4; BIaJIe€T HE B IMOJHOM OOBEME CO-
BPEMEHHOM XHMHYECKOW TEPMHHOJIOTHEH; OcC-
HOBHBIMH HaBBIKaMU pabOTHI C peaKTHBaMH, Jia-
6opaTtopHOi oCy 1011, 1Ta60PaTOPHBIM

y,[[OBJ'I@TBOpI/ITeJ'IBHO

OneHka «yAOBJIETBOPUTEIBHO» BBICTABISAETCA
CTYJIEHTY, €CJIM OH MMEET 3HAHMS TOJIBKO HEKO-
TOPBIX OCHOBHBIC MOHSATHS M 3aKOHBI XHMHH;
0COOCHHOCTEH XMMHUYECKON CBS3U B Pa3IMYHBIX
XMMHYECKHUX COCIMHEHUSX; CBOMCTB BaKHEUIIINX
KJIACCOB HEOPraHUYECKHUX, COCAMHEHUI BO B3aH-
MOCBSI3H C UX CTPOCHHEM U (YHKIUSMU; 3aKO-
HOMEPHOCTEW MPOTEKAHHUSI XMMUYECKUX IPOLEeC-
COB; CcIOCOOOB BBIPaXCHHS COCTaBa PAacTBOPOB;
CBOMCTBa pPacTBOPOB; MEXAaHU3MOB OKHCIIUTEIIb-
HO-BOCCTAHOBUTEJIbHBIX IPOLECCOB; HEAOCTa-
TOYHO MPABWIBHO YMEET IPOBOJUTH XHUMHYE-
CKHMM JKCIIEPUMEHT 110 U3YYEHHUIO CBOMCTB BaXK-
HEWIIUX KJIACCOB HEOPIaHUYECKUX COEIMHEHUII;
WCIIOJIb30BaTh HEOOXOIUMBIC MPUOOPHI U J1a0O0-
paTopHOe O0OpYyIOBaHHE MPU MPOBEACHUE DKC-
MIEPUMEHTA; C TPYJIOM IPOBOAMT O0OpabOTKY pe-
3yJbTaTOB 3KCIIEPUMEHTAa U OIICHUBAaTh HX B
CPaBHCHUU C JIMTEPATYpHBIMH JaHHBIMH; HC-
MOJIb3YEeT TEOPETUYECKUE 3HAHUSA W IpaKTH4e-
CKHE HaBBIKH, MOJYYCHHbIE MPHU U3YYCHUU IUC-
UUIUTMHBL «XUMUSA» ISl PELICHUs COOTBETCT-
BYIOIIUX TPO(ECCHOHANBHBIX 3aJad; BIAJEET
TOJIBKO HEKOTOPOM COBPEMEHHOM XHMHYECKOU
TEPMHUHOJIOTUEN; HEKOTOPBIMA OCHOBHBIMHM Ha-
BBIKAaMU pabOTHI ¢ peakTHUBaMH, JabOpaTOpHOI
MIOCY10M, 1a00OpaTOpHBIM 00OPYJOBAaHUEM.

IToporosslii ypo-
BEHb (00s13aTeIIb-
HBIH 111 BceX 00y-
YaKOITUXCH)

HeynosnerBoputensHO

OneHka «HEYTOBIETBOPUTEIHHOY BBICTABISCTCS
CTYICHTY, KOTOPBI HE 3HACT OCHOBHBIC ITOHATHS
U 3aKOHbl XUMHH; OCOOEHHOCTH XHMHUYECKOM
CBSI3M B PA3JIMYHBIX XUMHUYCCKUX COCIUHEHUSX;
CBOMCTBa BaXKHEUIITUX KJIACCOB HEOPTaHMUECKUX,
COCJTMHEHUI BO B3aUMOCBSI3U C MIX CTPOCHUEM W
(GYHKIIUSMU; 3aKOHOMEPHOCTH TPOTEKAHUS XU-
MHUYECKHUX TIPOIECCOB; CIIOCOOBI BBIPAKEHUS CO-
CTaBa pacTBOPOB; CBOWCTBAa PACTBOPOB; MeXa-
HU3M OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX IPO-
I[ECCOB; HE YMEET MPOBOJUTH XUMHUYECKHI IKC-
MEPUMEHT O HM3YYEHUIO CBOMCTB Ba)KHEWIIHMX
KJIACCOB HEOPTaHUYECKUX COCIMHEHUN; HCIOIb-
30BaTh HEOOXOIMMBIE PUOOPHI B TaOOpaTOpHOE
o0opy/noBaHUE TPU MPOBEJACHHE SKCIIEPUMEHTA;
MPOBOJIUTh 00pPA0OTKY pPE3YNHTATOB JKCIIEPH-

Komnerennus He
chopmupoBaHa
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MEHTa ¥ OIICHWBaTh UX B CPAaBHCHHHU C JINTEpa-
TYPHBIMH JIaHHBIMH; HUCIIOJIb30BAaTh TEOPETUYC-
CKHUE 3HaHUS ¥ NPAKTUYCCKUE HABBIKH, ITOJTy4CH-
HBIC TIPU WU3YYCHUU AUCHHUILTHHBI «XUMUS» IS
pelIeHus] COOTBETCTBYIOIIUX TMPO(EeCcCHOHATb-
HBIX 3aj[ay; HE BIIAJICET COBPEMEHHON XHWMHUYe-
CKOW TEpMHUHOJIOTHEH; OCHOBHBIMH HaBBIKAMH
paboThl ¢ peakTUBamMH, Ja0OpaTOPHOI MOCYIOH,
J1a00paTOPHBIM 000PYTOBAHUEM.

OHGHKI/I COTIIMYHO», «XOPOII0», KYAOBJICTBOPUTCIIHHO» O3HAYAIOT YCIICITHOC IMTPOXOKIACHUC
aTTCCTAalMOHHOI'O UCIIBITAHHA.

5 MeTtoanyeckue MaTrepuajbl, ONpenesilONIie NPOUEAYPbl OIEHMBAHUSA 3HAHMIM,
YMeHUil, HABBIKOB M (W) ONbITA AeSTeJbHOCTH, XapaKTEePU3yIIIUX 3Tanbl GopMUPOBaAHUA
KOMIIeTEeHLM i

[IpomexyTouHas arrecTanus MO JUCLHUIUIMHE «XUMHS» MPOBOJUTCS B BUJE HK3aMEHA C
LEJIBIO OTIPE/ICIEHUs YPOBHS 3HAHUM, YMEHUI U HABBIKOB 00YYaOLIUXCS.

ObpazoBarenbHoit mporpamMmoil 35.03.07  TexHonoruss mpou3BOACTBA M IepepabOoTKu
CEJIbCKOXO3SMCTBEHHOW  MPONYKLUMH  NIPELyCMOTpPEHAa  IPOMEXYTOYHAas  aTTecTalldsg 110
COOTBETCTBYIOILIMM TE€MaM JHUCLUIUIMHBI, [PEACTaBICHHbBIM B paboueil mporpamme. Iloaroroska
o0yyaroIuxcst K MPOXOXKIECHUIO IPOMEXKYTOUHOM aTTeCTallud OCYILECTBIIAETCS B IEPHOA
JEKIMOHHBIX W Ja0OpaTOpHBIX 3aHATHHA, a TaKke BO BHEAYIUTOPHBIE Yackl B paMKax
CaMOCTOSITeNIbHOW paboThl. Bo BpeMsi caMOCTOATENbHON MOATOTOBKU OOY4YarOLIMECs MOJIb3YIOTCS
KOHCIIEKTaMH JICKIIUH, OCHOBHOM U JOMOJIHUTEIBHON JIMTEPATYPOH MO AUCHUIUIMHE (CM. IepeyeHb
JUTEpaTyphl B paboyeil mporpaMme AUCLUUIUIUHBI).

OneHka 3HaHUI, YMEHMU, HaBBIKOB U (MJIM) ONbBITA JEATEIbHOCTH, XapaKTEPU3YIOIIMX
3Tanbl (GOPMHUPOBAHUS KOMIIETEHIMM, OCYIIECTBISIETCS IMpernojaBaTesieM Ha OCHOBE MPUHIIMIIOB
OOBEKTUBHOCTH M HE3aBHCUMOCTH OLEHKH pe3yJbTaTOB OOY4YeHMs] TpU HCHOJIb30BAaHUU
00BEKTHBHBIX JAHHBIX PE3yJIbTATOB TEKYILEH aTTECTAllUU CTYIEHTOB.

Bo Bpems sk3amena oOydaroomuics AOJKEH JaTh pPa3BEPHYTHIH OTBET Ha BOIPOCHI,
IpeUI0KEHHBIE NpenoaBareneM. [Ipenonasarens BlpaBe 3a1aBaTh JONOJHUTENIBHBIE BOIPOCHI 110
BCEMY U3y4aeMOMY KypCy.

Bo Bpems oTBeTa 00yyaromuiics J0JKeH MPOJeMOHCTPUPOBATh 3HAHUSI OCHOBHBIX MOHATUN
U 3aKOHOB XMMHHU; OCOOEHHOCTEH XMMHYECKOH CBS3M B Pa3IMYHBIX XUMHYECKUX COEIMHEHMSIX;
CBOMCTB Ba)KHEMIINX KJIACCOB HEOPraHMYECKUX, COEMHEHUN BO B3aUMOCBSI3U C UX CTPOEHUEM U
(GYHKUIUAMHU; 3aKOHOMEPHOCTEH NpPOTEKaHUS XUMHUYECKUX IPOLIECCOB; CHOCOOOB BBbIPaKEHUS
CcOocTaBa pacTBOPOB; CBOMCTB pacTBOPOB; MEXaHHM3Ma OKHUCIIHUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB; IOKAa3aTh YMEHHME IPOBOJUTh XMUMHMUYECKHH DKCIIEPUMEHT IO M3YYEHHIO CBOMICTB
BaXHEHMIIINX KJIACCOB HEOPTaHMYECKUX COEJAMHEHUH; HCIOIb30BaTh HEOOXOAUMBbIE HPUOOpPHI U
nabopaTopHoe 000pyIOBaHKE MTPU MIPOBEACHUE SKCIIEPUMEHTA; POBOAUTH 00pPabOTKY pe3yIbTaToB
OKCIIEPUMEHTAa W OIIEHMBaTh HMX B CPaBHEHUHM C JIMTEPATYPHBIMH JAaHHBIMH; HCIOJIb30BaTh
TEOPETUYECKHE 3HAHUSA M NPAKTHUUECKUE HABBIKM, MOJIYYEHHBIE INPU H3YYEHHHM AUCLUIIIMHBI
«XuUMHS» UL pelIeHUs] COOTBETCTBYIOIIMX MpodeccHOoHaNbHBIX 3a/1ay; BIaJCHUE COBPEMEHHOMN
XUMHUYECKOH TEPMUHOJIOTHEN; OCHOBHBIMU HaBBIKAMU pabOTBI C pPEaKTUBAMH, JIaOOpaTOPHOU
nocyziou, jaboparopHblM  obopynoBaHueM.. llomHoTa oTBeTa ompenensercs IMOKa3aTelsIMu
OLIEHUBAHMSI IUTAHUPYEMBIX PE3YJIbTaTOB 00yUeHUs.
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JIuer perucrpanyu u3MeHeHHUil (10MO0JHEeHNiT) B pa0041yI0 porpaMmy
AUCHHUILIMHBI «XUMHUD)

B coctaBe OIIOII 35.03.07 TexHosorus NpoM3BOJICTBA U MepepadbOTKU
CEIbCKOXO03sICTBeHHOM npoaykiuu Ha 20 -20  y4eOHBIM 1o

[TpenonaBarenb (®HO)
W3meHeHus: yTBEepKACHBI Ha 3acedaHu Kadeapbl «  » 20
(mpotokon Ne )

3aBenyromuii kadeapoin dUO
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