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1 He.]]l/l H 3a1a494 OCBOCHMUA JUCIUITIMHBI

[{enbro OCBOEHUS TUCUUILUIMHBI « XUMUS» SBIsETCS (OPMUPOBAHNUE HAYYHOTO
MHUPOBO33pEHUS, NPUBUTHE HABBIKOB YCTAHOBJIEHUS CBS3M CTPOEHHMSI U CBOMCTB
BEUIECTB C BO3MOKHOCTBIO €r0 INPUMEHEHMs], NMPUOOPETEHUE HABBIKOB pabOThI ¢
BelleCTBAMH U OOOpyIOBaHHEM B  JaOOpPAaTOPHBIX  YCIOBUSIX, yMEHHE
CaMOCTOSITENIHO paboTaTh C TUTEPATYPOI IO XUMUHU.

[lenb XMMHUYECKOW MOJATOTOBKM OakajiaBpa 3aKJIFOYAeTCs HE B a0OCOJIOTHOM
3HaHWU 3aKOHOB, @ B CO3/IaHUM XMMHYECKOTO MBIIUICHUS, JAIOUIETO BO3MOXXHOCTD
peliaTh pa3InyHbie TPoOIeMbl (PU3NKO-XUMUYECKOTO HAIIPABJICHUS.

B paMkax oOCBOGHHMS AMCHUIUIMHBI «XUMHUS» OOydarolIuecss TOTOBATCS K
pELICHHIO CIEAYIOIUX 3a1ad (B TOM 4Hcle MNpo(ecCHOHAIbHBIX 33Jad B
COOTBETCTBHUH C BUJOM (BUIAMH) JAEATEIbHOCTH):

— (opMHpOBaHHE COBPEMEHHOIO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, Pa3BUTHE
HAy4YHOT'O MBIILJICHUS;

— HU3YyYEHHE TEOPETHUYECKUX OCHOB XMMHUH, XapaKTEPUCTHKA BaKHEHUIIMX KJIACCOB
COEIMHEHH, BO3MO>KHOCTh UX IPUMEHEHUS;

- (opmupoBaHHE YMEHHI MPOBEICHUS IKCIICPUMEHTA, OBNIAJICHUE METOJAAMH H
crnoco0aMu MOJy4YEHHUs BEILECTB;

— TIPOBEJEHUE HAYYHBIX HCCIECIOBAaHHWA B 00JACTH MPOM3BOJCTBA M MEpPepabOTKU
CEJIbCKOXO3SIICTBEHHON MPOAYKIMH, aHAIM3a MOJYYEHHBIX JaHHBIX U 000011e-
HUS UX TI0 OOIIENPUHATHIM METOANKAM;

— cTartucTthyeckas o0OpaboTKa pe3ysbTaTOB AKCIEPUMEHTOB, (POPMYIHUPOBAHHUE BbI-
BOJIOB Y MIPEJIOKEHUM.

2 MecTO TUCHHUILINHBI B CTPYKTYpPe 00pa30oBaTe/ibHOI MPOrpaMMbl

2.1 Tucupmmaa b1.0.08 «XuMus» OTHOCHUTCS K 00s3aTeIbHON YacTu OJI0Ka
bl «/lucuumivnel (MOIyJiM)» OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl HAPABICHUS
MTOATOTOBKH 35.03.07 Texnonorus IIPOU3BOJICTBA 151 nepepadoTKu
CEINBCKOXO3SIMCTBEHHOU MPOIYKIIHAH.

2.2 JIns yCHenrHoro OCBOCHUS TUCIUTIIUHBI « XUMUS» 00YJarOmUics T0HKCH
UMeTh 0a30BYIO0 MOATOTOBKY MO IUCHMIUIMHAM «XuMus», «buosorus» B oObeMme
MIPOTPaMMBI CPEIHETO 00Iero 00pa3oBaHusl.

2.3 PesynbraThl 00yueHUS MO JUCHUIUIMHE «XUMHUS» HEOOXOIUMBI IS
YCIEUIHOTO OCBOCHUS CIAEAYIONIUX AUCHUIUINH: «XUMUS OpraHndeckas», « ODu3uko-
XUMHUYECKHUE METOJbl aHaluu3a», «be30macHOCTh MHUILEBOTO ChIPbsi U IMPOJIYKTOB
MMATaHUA», « bHOXUMHS CETbCKOXO3SIMCTBEHHOU MPOTYKIIA.

3 IlepeyeHb IUIAHUPYEMBIX Ppe3yJabTaTOB OOy4YeHHS] 1O JMCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMHM pPe3yJIbTATAMH OCBOEHHUsSI 00pa30BaTeIbHOI
NpOrpaMMbl



[Inanupyemble pe3ynbTaThl OOy4YEHHUS MO AUCHMILUIMHE — 3HAHMS, YMEHUS,
HaBbIKM W (WJIM) OMNBIT JEATEIBHOCTH, XapaKTEePHU3YIOIIHUE 3Tambl (HOPMUPOBAHUS

KOMHCTCHHI/Iﬁ 151 06CCH€LII/IB8,I-OHII/IG JOCTHXKCHUC

OCBOEHHMSI 00pa30BaTEIbHON MTPOTPAMMBI.

IUTAHUPYEMBIX  pE3yJbTaTOB

Kommerenius

Nupukaropel
IOCTHIKEHHUSI
KOMIIETCHIINU

[lepeuens mIaHUPYEMBIX PE3yJIbTATOB
00y4YeHUs IO TUCIUTIINHE

OIIK-1. CmocobeH pemath
TUTIOBBIC 3aJla4uu mpodeccu-
OHAJIBHOHN JESITeIbHOCTH Ha
OCHOBE 3HAHUW OCHOBHBIX
3aKOHOB  MaTEMaTUYCCKHX,
€CTECTBEHHOHAYUYHBIX U 00-
1enpoheCCHOHABHBIX JIHC-

MUIUIMH C TIPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX  TEX-

HOJIOTHH

N -20mnk-1Mcnions3yer
OCHOBHBIE
€CTECTBECHHOHAYYHBIX

3aKOHBI

JUCLUIUIMH JJISI PELICHUS

CTaHJAPTHBIX
COOTBETCTBUHA
HaIPaBJICHHOCTHIO
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3a1a4

B
C

3HATb:

OCHOBHBIC IIOHATHUA MW 3aKOHBI XHUMMHHU,
OCOOECHHOCTH XHMHYECKOH CBSA3H B
PA3INIHBIX XUMHUYCCKUX COCAMHCHUSX,

CBOICTBa BOKHEHIINX KJIACCOB
HEOPraHUYeCKHX,  COCAMHEHUM  BO
B3aMMOCBSI3M C HX CTPOCHHEM U
GbyHKIUAMY; 3aKOHOMEPHOCTH
NPOTEKaHUs XMMHUYECKUX IPOIECCOB;
CIoCcOObI BBIPAXKEHUS coCTaBa
pacTBOpPOB;  CBOMCTBAa  PacTBOPOB;
MEXaHU3M OKHCITUTEIHHO-
BOCCTaHOBUTEJIBHBIX MTPOLIECCOB;
yMeThb:

IPOBOAUTH XMUMHUYECKUH IKCIEPUMEHT
[0 M3YyYEHHUIO CBOWMCTB Ba)KHEHIIHX
KJIACCOB HEOPTaHUYECKUX COCAMHEHUN;
UCIIOJIb30BaTh HEOOXOAUMEIE MPUOOPHI
u jnabopaTopHoe OOOpyIOBaHHE TMpPHU
MPOBEACHUE IKCIIEPUMEHTA; MPOBOAUTH
00paboTKy pe3yJbTaTOB dKCIEPUMEHTA
U OIEHUBaTh HX B CPaBHEHUH C

JAUTEpaTypHBIMU
JTAHHBIMU; UCIIOJIb30BaTh
TEOPETUYECKHE 3HAHUS u

IMPAKTUYCCKUC HABBIKH, IIOJIYYCHHBIC
Ipru U3YYCHHUU JUCHUIIJIMHBI «XUMUS

JUIS  pEeHIeHHs  COOTBETCTBYIOLIUX
npo¢eCCHOHANIBHBIX 3a]1aY;

BJIA/1€Th:

COBPEMEHHOM XUMHYECKON
TEPMHUHOJIOTHEIH; OCHOBHBIMH
HaBBIKAMU pa6 OTBI C pCaKTHBaMHU,
nabopatopHoit MOCYJI0M,

71a00paTOPHBIM 000PYJOBaHUEM




4 CTpyKTYypa U coiepKaHue TUCHUIINHBI

4.1 O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThI

By yueOnol paboThl

TpynoemkocTs

ouHasi hopMa oOydeHus

3ao4Has popma 0OydUeHUS

AynutopHble  3aHATUS  (KOHTaKTHas

72 20
paboTa ¢ penoaBaTesieM), BCero
B T.4.. JICKIIUHU 28 8
nabopaTopHbIe 3aHATH 44 12
CamocrosiTenbHas paboTa 72 151
[MpomexyTouHas aTTecTanus (IK3aMeH) 36/ 1 cemectp 9/ 2 kypc
OO011ast TPYI0EMKOCTh TUACIUILTHHBI 180/53E 180/53E




4.2 Conep:xaHue QUCHUNINHBI

HaumenoBanue paznena

TpynoemMKkocTh pazziena u ee pacupeeieHue Mo BiuaaM yueOHon

Koasl
AUCIHILITHHE! / OcCHOBHBIE BOIPOCHI TEMBI pabote, wac. bopmu . €MBbIX
YKPYITHEHHBIE TEMbI p ouHasi hopma oOyueHus 3aouyHas (popma oOydeHHs PMHUPYCMbD
KOMITETCHIIN I
paszacna Bcero | nekuus | JIII3 | CPC | Bcero | nexuwms | JIII3 CPC
1 2 3 4 5 6 7 8 9 10 11
2 cemecTp 2 Kypc
28 6 8 14 23 4 17
1 OcHOBHBIE TOHATHUS XUMUHU + + + +
1 OcHoBHbIC 2 OCHOBHBIC 3aKOHBI XUMUHU + + + +
TTOHSTHA M 3aKOHBI 3 Xummueckue peakiuu. THITbl + + + + +
xumuu. Knaccel W IPH3HAKH PeaKIpii OIlK-1
HCOPraHMICCKUX 4 Okcunasl. Kucnotel. OcHoBa-
COCAMHCHUN Hus. Comu. Knaccuduxkarnus. + + + + + +
[Tonyuyenune. Xumnueckue
ceonicTBa. [Ipumenenue
VYcTHBIM onpoc, peleHne 3a1ay, | Y CTHBIM ONpOC, peleHne 3a/1a4y
®opMa KOHTPOJIA poc, p At poc, b a5,
JTOKJIAJIbl JTOKJIa/1bl
8 2 2 4 17 - - 17
1  Hcropus pa3BuUTHUA + + + +
€HUS 0 CTPOEHUHU aToMa
2 Ctpoenue atoma. A P
. 2 KsanroBas Teopus
Hepronrieckuii sakon CTPOEHHSI  aToma PaGots1
U IIEPUOAUIECKAS pv N + + + + OIIK-1
I'eitzenbepra u IIpémunrepa.
cucrema
KBanToBbI€ uncna
J.N.MenneneeBa —
3 [Tepuoardecknii 3aK0H
U niepuoandecKas cucrema X0 + + +
JI.. Menneneena.
VYceTHBIN Oonpoc, peleHue 3a1ay,
®opMa KOHTPOJIA Bormpocsl k 3k3aMeny
JTOKJIAJIbl
3 Xumuueckas CBs3b 4 | 2 | - | 2 7 | - ] -] 17 OIIK-1




1 OCHOBHBIE TOHATHS.
YcnoBue oOpa3oBaHUsI CBSI3H.

THbl XUMHUYECKHUX CBA3CH, UX + + +

XapaKTEPUCTUKA

2 MeTtonanl OIMCAHUI

XUMUYECKOM  CBSI3H:  METOJA

BasieHTHbIX cBs3edl (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 OcHoOBHBIE TTOHSATHUS

XUMHUYECKON TEPMOJUHAMUKH. + + +

IIepBblit 3aKOH TEPMOAVMHAMUKH

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

MPOTEKaHUs MPOLIECCOB

3 Tepmoxumus. TXVY.

3axoH ['ecca. CnenctBus u3 + + + +

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

16 4 4 8 20 2 1 17

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

BJIMSIFOIIINE




Ha CKOPOCTb PEAKIUH.
3aBUCUMOCTb CKOPOCTH
peakuuu

OT KOHICHTpAUH

2 3aBUCHUMOCTBH CKOPOCTHU
peaKIu OT TeMIIepaTyphl.
[IpaBuno Bant-I'odda. Teopus
AKTUBHBIX CTOJIKHOBEHUH.
YpaBHeHnue AppeHunyca

3 Teopusi akTUBUPOBAHHOT'O
komiuiekca. Kpatkue cBeeHus
0 KaTajuse.

4 TIoHsATHE XUMUYECKOTO
paBHOBecus. Koncranra
XMMHYECKOTIO PABHOBECHS.
CwMmelneHne paBHOBECHS

dopMa KOHTPOJISI

YCTHBIN ompoc, peleHne 3a1a4y

YcTHBIN onpoc, penieHue 3aaad

6 PactBOpbI

28 4 10 14

20 2 2 16

1 OCHOBHBIE TIOHSATHS.
CriocoObI BEIpaKEHHSI COCTaBa
pacTBOpOB

+ + +

+ + +

? KonnmuratuBHbIE CBOHCTBA
pPacTBOPOB HEIJIEKTPOIUTOB

3 PacTtBopsI
3IEKTPOJINTOB. Teopus
AIEKTPOJIUTUYECKON
auccoranyu. Jucconunanus
KHCJIOT, OCHOBaHMUI1, CoJIeit

OIlK-1

4 Jucconmanus BOJIBI.
ITonsatue pH. IIpoussencuue
pacTBOPUMOCTH

5 I'upponus conent

+ + +

dopMa KOHTPOJIA

YCTHBIN onpoc, penieHre 3aaad,

YCcTHBIN onpoc, penieHre 3aaay,

8




7 KoMIUIEKCHEBIE
COETMHEHUSI

JOKJIaabI JTaKIabl
12 2 4 6 18 - 1 17
1 KoMIuIeKCHBIE COeUHEHNUS. + + + +
Crpoenne. Knaccuduxars.
Howmenkiarypa
2 XWMUYECKas! CBSI3b B + + + + +

KOMIIJICKCHBIX COCTUHEHHUIX.
IToBeneHne KOMIJIECKCHBIX
COCMHEHHI 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-
BOCCTAHOBUTEJIBLHBIC PEAKITUN
(OBP)

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

3 Turbl 371€KTPOIOB.
TI'anpBaHMYECKUM BJIEMEHT.
[TpombllIeHHBIE UCTOYHUKH
TOKa.

4 Onektponu3. Bumbt
anekTponnsa. 3akoHbl Dapajes.

5 Koppo3zust meramios.
Bunsl koppo3uu (Xumuyeckast u
anekTpoxumuyeckas). CrnocoObl
3alIUTHI OT KOPPO3UH

OIIK-1

dopMa KOHTPOJIA

Y CTHBIN onpoc, penieHue 3aaay,

YCTHBIN Oonpoc, perieHne 3a1ady

9




JOKJIabI

16 2 6 8 19 1 2 16
1 Metamnsl. Ilomoxenne B
NIEPUOIUYECKON CUCTEME.
OO6m1ast XxapakTeprcTHKa. + + + + + +
Crioco0pl Mosty4eHusl.
CpoiictBa. CrimaBbl
9 XuMus 3J1EMCHTOB 2 Hemeraue 1_1 OTOZCHHC B OIIK-1
MEePUOINYECKOIN CUCTEME.
du3nyecKkne 1 XUMHUUICCKHUE + + + + + +
cBoiicTBa. CriocoObI
TIOJTYYCHUSI.
3 CBolicTBa COJISIHOM, a30THOM,
CEPHOU KHUCJIOT B Pa3IN4YHBIX + + + +
KOHIIEHTpaLHIX.
dopMa KOHTPOJIA KOHTpOJIbHAs padoTa, TOKJIa b KOHTpPOJIbHAS paboTa, TOKJIa IbI
Tpomewyrounas JK3amMeH IK3aMeH OIIK-1
aTTecTranms
Aynutopusbix u CPC 144 28 44 72 171 8 12 151
Ix3aMeH 36 9
Hroro yacos 180 180

10




5 OOpa3oBaTte/ibHbIE TEXHOJIOTHH

C nenbto oOecrieueHus: pa3BUTHSL Y 0OyYarolIerocs HABBIKOB KOMaHJHOM paOOThI,
MEKINYHOCTHOW KOMMYHHUKAIIMU, TPUHATHS PEIICHWH, JHUISPCKUX KadecTB, B
cootBercTBUM ¢ TpeboBanusmu PI'OC BO mno wnampaienuto noaroroBku 35.03.07
TexHomoruss TPOW3BOJACTBA H MEPEpadOTKH  CETbCKOXO3IUCTBEHHOW IMPOIYKIUH,
peanm3anys KOMIETEHTHOCTHOTO TIOIX0/a MPeayCcMaTpUBaeT IMIMPOKOE UCTIOIb30BaHUE B
o0pa3oBaTenbHOM NEATETFHOCTH aKTUBHBIX M HHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATUI
(BkTrOUass TpU HEOOXOJUMOCTH TIPOBEACHHE WHTEPAKTUBHBIX JICKIIUH, TPYHIOBBIX
JTUCKYCCUHM, POJIEBBIX WTP, TPEHUHTOB, aHAN3 CHUTYyallMd W WMUTAIMOHHBIX MOJCIICH,
MPETNoIaBaHe TUCIUIUIMH (MOaysei) B (opMe KypCoB, COCTaBICHHBIX Ha OCHOBE
PE3yNbTATOB HAYYHBIX HUCCICAOBAHUM, MPOBOAUMBIX AKaJIeMHEH, B TOM YHUCIE C yU4ETOM
PETHOHATBHBIX OCOOCHHOCTEH MPO(heCCHOHATBHOW ESITCIBHOCTH BBITYCKHUKOB U
noTpeOHOCTe paldoTojaTesneil) B COUYETAaHUU C BHEAYJUTOPHOW pabOTOM C IENbIO
dbopMupoBaHUS U Pa3BUTHS TPO(YECCHOHATBLHBIX HABBIKOB 00YYaIOIIUXCSI.

Hcnonp3yembie B yueOHOM IpoLiecce HHTEPAKTHBHBIE M aKTUBHBIC
00pasoBarebHbIC TEXHOJIOTUN
Howmep NPaKTHYECKUE 3a- | J1abopaTopHbIE Beero
TEMBbI JICKINH
HATHS 3aHATHS
dhopma Yachl dhopma qachl dbopma | yacel
1,3,56,7 nekuus-oecena 4 - - - - 10
JeKIIHs-
2,4,8,9 " 10 : - : : 8
Hpe3eHTaIHs
Htoro B wacax (% K oOLIEMy KOJIMYECTBY ayTUTOPHBIX YaCOB) 18 (25,0 %)

6 YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 00ecrieuyeHre JUCHUTJINHbI

a) MepeYeHb OCHOBHOM JIMTEPATyPbl, HCOOXOIUMOM /IS OCBOSHUS JUCITUTIIH-
HBI

1. BoctpukoBa H.M., Koponesa I'.A. Xumus: YueOHnoe nocodue.- KpacHospck:
CDYVY, 2016. 136 c.: ISBN 978-5-7638-3510-6 - Pesxum moctyma:
http://znanium.com/catalog/product/968024

2. Tuxonos, I'. I1. O6mas xumus. Yacte 3 [DnekTpoHHBIH pecypc] : YueOHOoe
nocobue i CaMOCTOSITEIbHON MOATOTOBKH CTyIeHTOB / I'. I1. TuxoHOB u 1p.
- M. : MT'ABT, 2010. - 200 c. - Pexxum goctyna: http://znanium.com/

3. Tuxonos, I'. I1. O6mas xumus. Yacts 2 [DnekTpoHHbIH pecypc] : YueOHoe
nocoOue st CaMOCTOSTEIbHOM MOATOTOBKU cTyneHTOB / . I1. TuxoHoB. - M. :
MI'ABT, 2007. - 324 c. - Pexxum poctyna: http://znanium.com/

4. TuxoHos, I'. I1. O6mast xumus. Yacts 1 [DnexkTporHbIN pecypc] : YueOHoe
nocoOue st CaMOCTOSTEIHHOM MOATOTOBKU cTyneHTOB / . I1. TuxoHoB. - M. :
MI'ABT, 2006. - 192 c. - Pexxum noctyna: http://znanium.com/

5. OcHoBbI 0011€# 1 Pusnyeckort xumun: YuedHnoe nocooue / B.B. Epemun, A.4.
bopmiesckuii. - Jlonronpyausiii: Matemnekr, 2012. - 848 c.: 70x100 1/16. (me-
periet) ISBN 978-5-91559-092-1, 1500 »k3. - Pexxum noctymna:

11



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

http://znanium.com/catalog/product/365086

0) nepeveHsb JIOMOJIHUTEIBHOM JIUTEPaTyPhI

6. Ucropus xuMuu ¢ IpeBHEHIMX BpeMeH 70 koHIa XX Beka. B 2-x 1.T. 1:
VYyebnoe nocodue / U.5. MutroBa, A.M. Camoiinos. - Jloaronpyausiii: Mn-
TesuiekT, 2012, - 416 c.: 70x100 1/16. (neperier) ISBN 978-5-91559-130-0,
800 »Kk3. - Peskxum nocrtyma: http://znanium.com/catalog/product/401788

7. XuMHUYECKHEe CBOICTBA HEOPTaHMYECKHX BelIecTB: YueOHoe nmocodue / P.A.
Jluaun, B.A. Monouxko, JI.JI. Aaapeesa; [lox pen. P.A. Jlununa. - 6-e usm.,
ctep. - M.: APTAMAK-MEJIMA: HUIT UHD®PA-M, 2014. - 480 c.: 60x90
1/16. (mepernet) ISBN 978-5-00024-015-1 - Pexxum nocrymna:
http://znanium.com/catalog/product/449113

8. INTamesckas, H. B. Xumusa. Yueono-meroandeckoe nmocooue / H. B. TTamies-
ckad, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3zf., nepepad. u Jo1. -
Kpacnonap: KCOU, 2014. - 213 c. - Pexxum gocrymna:
http://www.znanium.com

9. Kak 1 nmoueMy NpoucXosiT XUMHUYECKUE PEAKIIUU. IJIEMEHThl XUMUYECKON
TEPMOJMHAMHUKU U KUHETUKHU: YueOHoe nocodue / Jleencon M. A. - Jlonro-
npyausiii: Uatemnexr, 2010. - 224 c.: 60x90 1/16 (O6noxka) ISBN 978-5-
91559-042-6 - Pexxum nmocrtyma: http://znanium.com/catalog/product/367195

B) IEpEUYEHb YUEOHO-METOAMUYECKOT0 00ECIEUEHUS 1JIs1 CAMOCTOSITENIbHOM pa-
00THI 00YUAIOIINXCS IO TUCIUILIMHE

10.AnexceeBa E.M. u ap. Xumusa. O6mas xumus. Yacts |. — Kypran: U3a-Bo
KI'CXA, 2013. - 80 c. (104 3k3.)
11.AnekceeBa E.W. u np. Xumus. Heopranuueckas xumus. HYacte |l. — Kypran:

Nzn-Bo KI'CXA, 2013. — 46 c. (102 5k3.)

12.CepoxypoBa HO.JI. Xumusi: mMeTonuyeckue yKazaHHsl MO CaMOCTOSTEIHHOU
pabote ctyaeHToB (3aouHas (popma obydenus). - Kypran, 2017 (Ha mpaBax
PYKOIIHCH).

13.CepoxypoBa HO.JI. Xumusi: mMeTonuyeckue yKazaHHUs IO CaMOCTOSTEIbHOU
pabote cryaeHTtoB (ouHasi ¢opma oOyuenwmsi). - Kypran, 2017 (ma mpaBax
PYKOIIHCH).

14. CepokypoBa FO.JI. Xumus: yuebHoe mocodbue. - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

I') IepevYeHb PeCypCcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHON CETH
«HTEpHETY
15.MudopmanimoHHbIN CalT 10 XUMUU [DNEKTPOHHBIN pecypc] : [odull. calt]. —
ONeKkTpoH. TeKcT. naH. — Pexum moctyma: http://www.alhimik.ru/ .— 3arm. ¢
IKpaHa
16.0OcHOBBI xuMUU [DNEKTPOHHBIN pecypc] : [odwull. calT]. — DIEKTPOH. TEKCT.
naH. Pexxum pocryma: http://www.hemi.nsu.ru/ .— 3ari. ¢ 3xkpaHa

12


http://www.alhimik.ru/
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17.9nexTpoHHO-0MOIMOTEeYHasT cUcTeMa «3HAaHUYM» [DJIEKTPOHHBIM pecypc|
[oduil. caiit]. — DIeKTpoH. TeKCT. AaH. — Pexxum goctyma: http://znanium.com/

— 3ari. ¢ ’KpaHa

1) niepeyeHb NHHOPMAITMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MTPU
OCYIIECTBJICHUHN 00pa30BaTEIBLHOTO MPOIEcca MO TUCHUILIIMHE, BKITI0Yast
nepedeHb MPOrpaMMHOTo oOecrieueHrs U HHHOPMAITMOHHBIX CIPABOYHBIX

CHUCTEM

18.Microsoft Windows Professional 7 Ne 46891279 or 12.05.2010
19.Microsoft Office 2007 nunensus Ne 44414519 ot 19.08.2008
20.Kaspersky Endpoint Sekurity mumensus Ne 1752-170320-061629-233-81 or

21.03.2017

7 MartepuajJbHO-TEXHUYECKOE o0eceYeHue I CIUTITHHbI

HanmeHoBaHue cienmuaIbHBIX® IIOMe-
IEHUI U MOMEelIeHN i TJI CaMOCTOS-
TeJbHOI padoThI

OCHAIIEHHOCTH CHIENMAJLHBIX IOMEIEHNH 1 110~
MelleHUH VIS CaMOCTOSATEIbHOM PadoThI

YyeOHasi ayautopus AJsl MPOBEICHUs 3a-
HATUH JICKUMOHHOTO THIA, ayguTopus Ne
102, 300MHKEHEPHBIN KOPITYC

Criennanu3upoBaHHasi MeOeb: yueOHas J0CKa, CTOJ
U CTYJI IIPETOaBaTelIsA, I0CAJOYHBIC MECTa JIJIS CTY-
neHToB. Habop 1eMOHCTpaliMOHHOTO 000PY/I0BaHMSI
C BO3MOYKHOCTBIO HCIIOJT30BAHMSI MYJIbTUMETNA:
npoektop Hitachi CP-R56, xonu-

ycrpoiictBo Virtualink Mimio XitorPC, kommsrorep
Core 2 Duo 1,8. lokyment-kamepa Aver-Vision 130.
Konouku SvenSPS 678 2 18 W

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010

Microsoft office 2007 nmuuensus Ne 44414519 ot
19.08.2008

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

VYuebHas ayauTopust JUIsL TPOBEICHMS
3aHATUN CEMHHAPCKOrO THIIA, TPYIIIOBBIX
U UHAUBUIYAIBHBIX KOHCYJIbTALUH, T€-
KYLIEro KOHTPOJS M IIPOMEKYTOUHOM at-
TeCTaluu, JabopaTopHsl aHATUTHYECKOM
XUMMUH, aynuropuss Ne 419, rnas-
HBII KOPITYC

Crnenmanu3upoBaHHas MeOenb: yueOHas 10CKa, CTOJ
U CTYJI IpenojaBaTes, M0caJoYHble MecTa Ul CTYy-
nenTtoB. JlabopaTopHoe 0060pyioBaHNE: PEAKTUBBI,
3JIEKTPOHHBIE BECHI, BECHI aHATUTUYECKUE, KPUCTaJI-
JM3aTop, JJabopaTropHas KaauibHas nedb OX-
85.Tabnu1ipbl, cXeMbl 110 HEOPraHUYECKOW XUMHUU.

[Tomemenune 17151 CAaMOCTOSTENILHOM pado-
ThI 00YJAIOIINUXCS, YNTATBHBIN 3a11 OUO-
nuoTeku, kaduuet Ne 216, rimaBHBIN KOP-
myc

Crnenmanmu3upoBaHHas MeOelb: ydeOHas 10cKa, 1mo-
caJlouHble MecTa JiIs cTyieHToB. KoMmmbroTepHas
TEeXHUKa ¢ moAKItoueHueM k cetu «Mutepaer» (3bC
«Znanium.comy, 9bC «AgriLiby», Hayunas 6u6nmo-
teka «¢cLYBRARY.RU») u o6ecieuenuem nocrymna B
JIEKTPOHHYIO 00pa30BaTeNbHYIO Cpeay AKaIeMUN.
CrneuunanbHas yueOHasi, yueOHO-MeTOANYECKas U
Hay4Has JIUTepaTypa

Microsoft windows Professional 7 Ne 46891279 ot
12.05.2010.
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Microsoft office 2007 nmunensus Ne 44414519 or
19.08.2008 Kaspersky Endpoint Sekurity mumensust
Ne 1752-170320-061629-233-81 ot 21.03.2017

[Tomemienue st xpaneHust v npodunak- | CrnenuanuzupoBaHHas Mebenb: cremtaxu. Cepsep
THYECKOro 00caykuBanus yueonoro 06o- | IntelXeonE5620, IntelPentium 4 - 7 mrr., IntelCore 2
pynoBanusi, kabunetr Ne 110a, riaBHbIi QuadQ 6600 — 3 mT.

KOpITyC Microsoftwindowsserver 2008 numen3us Ne
48249191 ot 18.03.2011, Ne 45385340 ot
22.04.2009, Ne44414571 ot 19.08.2008.

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

8 Ouenounble cpeacTBa ISl MIPOMEKYTOYHOM aTTECTAIUN 00y4AIONIUXCSH
10 AMCHUIUINHE (mMpuJioxKeHue 1)

@oH/ OILICHOYHBIX CPEACTB [JIsi MPOBEACHUS] TEKYIIEr0 KOHTPOJS W
MPOMEKYTOUHOM aTTecTaluy 00yJaroOUMXCs MO AUCIUIIIUHE « XUMUS» MPeICTaBICH
B [Ipunoxenun 1.

9 MeToanuyeckne yKa3aHUus sl 00y4aromuxcsi 1o 0CBOEHUIO
TUCHUIUIAHBI (MOIYJIs1)

[InaHupoBanue U opraHu3aiusi BpEMEHU, HEOOX0IUMOT0 Ha OCBOCHUE JUCIH-
mwiuHbl (Moaydst), npeaycmatpuBaercss @I'OC M y4eOHBIM TUTAHOM JAMCIUTIIIUHEI.
O0BEM "acoB U BUABI yueOHOM paboThl 0 hopMaM OOydeHHUS pacHpe/IesiCHbl B pa-
Ooueii mporpamMme AUCIUTIIMHGI B 11.4.2.

[To muctunnmHe «XuMHS» 00pa3z0BaTEIbHOM MPOrPAMMON MPETyCMOTPEHO
IPOBEJCHUE CIEAYIONIMX 3aHATUH: JIEKLIWH, JIaDOpaTOpHbIE 3aHATUS, TPYIIIOBBIC
KOHCYJIBTAIIMH, CAMOCTOSITEIbHAS pab0Ta 00y4YarOIINXCA.

Jlekuu mperycMaTpuBaloT nepeaavy yudeOHol nHpopMaluy npenojaBaTeieM
oOyuaromumcs. 3aHATHs JIEKIMOHHOTO TUIA BKIIIOYAIOT B ceOs JIEKIUU BBOJHBIE,
yCTaHOBOYHBIE (110 3a04HOM (hopMe OOydeHUsI), OpAUHAPHBIE, 0030PHBIC, 3AKITIOUH-
TEJIbHBIE.

Ha nexuusax mucnoib3yroTcsl CleAyIole HHTEPAKTUBHbIE U AaKTUBHBIE (POPMBI
Y METOJIbl OOYUEHHSI: JIEKIIUU-TIPE3CHTAIUH.

KoHcnekTupoBanue JeKUuid — CII0KHBIA BUJT BY30BCKOM ayJAMTOPHOM padoTHI,
MPEANnoJaraloiiii UHTEHCUBHYIO YMCTBEHHYIO JI€ATEIbHOCTh CTyAeHTa. KoHcnekT
SBJIAETCS TIOJIE3HBIM TOT/A, KOTJIa 3a[IMCAHO CaMO€ CYIIECTBEHHOE M CAEJIaHO 3TO ca-
MuM oOyuatomumcsi. He Hajo cTpemMuTbes 3amucarh JOCIOBHO BCIO JEKIUIO. Takoe
«KOHCIIEKTUPOBAHUE» MPUHOCUT OOJIbIlE Bpeaa, ueM moib3bl. Llenecoobpa3Ho BHa-
yaJjie IOHITh OCHOBHYIO MBICIIb, H3J1araeMylo JIEKTOPOM, a 3aTeM 3anucarhb ee. JKena-
TEJIbHO 3aIHUCh OCYIIECTBISATh HA OJTHOM CTPAHMIIE JIMCTA WM OCTABIISAS IOJIS, HA KO-
TOPBIX MO3JHEE, MPU CAMOCTOSATEIBHON paboTe ¢ KOHCIEKTOM, MOXHO Clenarh J10-

ITOJHUTCIBHBIC 3allMCH, OTMCTUTH HCIIOHATHBIC MECTA.
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KoHcriekT nekmuu mydie moapasnessTh Ha TYHKTBI, COOJ0as KpacHYIO
CTPOKY. DTOMY B OOJIBIION CTETEHH OYAyT ClIOCOOCTBOBAThH BOIPOCHI IJIaHa JIEKIIUH,
npeiokeHHbIe npenoAaBaTensm. Cienyer oOpaniaTh BHUMaHUE Ha aKIEHThI, BBIBO-
JIbI, KOTOPBIE JENIaeT JIEKTOp, OTMeuYasi HauOoJiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM
MaTepHuaie 3aMEUaHUsIMU «BKHO», «XOPOIIO 3aIOMHUTEHY» U T.Il. MOXKHO JIeNIaTh 3TO
U C TIOMOIIIBIO PA3HOIBETHBIX MAPKEPOB WM PyUeK, MOUEPKUBAs TEPMUHBI U OIpe-
JIEICHUSL.

[{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIeHHH, a00peBHra-
Typ ¥ cuMBOJIOB. OJTHAKO MpHU JalbHEHIIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4Ile
3aMEHHUTH OOBIYHBIMU CIIOBAMHU JIJIsI OBICTPOTO 3PUTEIHHOTO BOCIIPUSATHS TEKCTA.

PaboTasg Hajg KOHCIIEKTOM JEKIMHM, BCErga HEOOXOIMMO HCIIOJIL30BaTh HE
TOJILKO Y4Y€OHHMK, HO U Ty JHUTEpaATypy, KOTOPYIO TOMOJIHHUTEIHHO PEKOMEHIOBAII
aexTop. IMeHHO Takasi cepbe3Hasi, KpOormoTiauBas padboTa ¢ TEKCTOM JEKIIUH TO3BOJIUT
rIIyOOKO OBJIAIETh TEOPETUUECKUM MaTEPHATIOM.

JlabopaTopHbIe 3aHATHS MPOBOAATCS JIJISl YTITyOJI€HHOTO U3yUYEeHUSI CTYJCHTaMU
OTIPEJICTICHHBIX TEM, 3aKpEIUICHUS W MPOBEPKU TMOJYUYECHHBIX 3HAHWM, OBJIAJICHUS
HABBIKAMH MPOBEJEHUS J1a00paTOPHOM PabOThI, CAMOCTOSATEILHON pabOTHI.

[ToaroToBka K J1aGOpaTOPHOMY 3aHATUIO HAYMHAETCS] MOBTOPEHUEM TEXHUKHU
0e3omacHOCTU TP paboTe C pa3IMYHBIMH BEIIECTBAMH, 0OCYKICHUEM HIOAHCOB Jia-
OopaTtopHOil pabOThl IO COOTBETCTBYIOIIEH TEME, O3HAKOMIIEHUEM C NEPEYHEM pe-
KOMEHJIOBaHHOM JTUTEpaTyphl. 3aTeM CIEAyeT MPOBEACHUE JTA0OPATOPHBIX ONBITOB B
COOTBETCTBHH C MPABWJIAMU TEXHUKH O€30MTaCHOCTH. 3aBEPIIAIONIAM TAIIOM 3aHITHS
aBisieTcsa odopmieHUE JTabOPaTOPHOTO KypHaia W 3aluTa J1abopaTOpHOU paboTHI,
3aKJTFOYAIONIASACS B MPABHJIBHOM COCTAaBJICHUM YPAaBHCHHH XWMHUYECKHX PEaKIUd U
IPaMOTHOM (POPMYITHPOBKE BHIBOJIOB.

JIaGopatopHoe 3aHSATHE SBISIETCS NEHCTBEHHBIM CPEICTBOM YCBOEHHS Kypca
xumMud. CTyAeHTHI, MOJYYUBIINE HA 3aHATUH HEYJOBJICTBOPUTEIHHYIO OIICHKY, a
TaK)Ke MPOITYCTUBIITNE €ro MO JIF000N MpuunHe, 00513aHbl 0TPAOOTaTh BOSHUKIIIUE 3a-
noJpkeHHOCTH. 1o uToraMm m1abopaTOPHBIX 3aHATUN CTYIEHT IMOJYYaeT JOMYCK K JK-
3aMEHY.

Jlyist opranuzary paboThl MO MOJATOTOBKE CTYACHTOB K JJAOOPATOPHBIM 3aHSATU-
M TIpernojiaBaTesieM pa3padO0TaHbl CIEIYIONTUE METOINYECKUE YKa3aHUS:

1. AnexceeBa E.M. u gp. Xumusa. O6mas xumusg. Yacte |. — Kypran: U3a-Bo
KI'CXA, 2013. — 80 c. (104 7x3.)
2. AnexceeBa E.M. u ap. Xumus. Heoprannueckas xumus. Yacte Il. — Kypran:

N3a-Bo KI'CXA, 2013. — 46 c. (102 5k3.)
3. Cepoxyposa HO.JI. Xumusi: yue6Hoe nocodue. - Kypran, 2017 (na npaBax py-
KOITHCH).

9.2 MeroauvecKkue YKa3aHUs M0 OPraHU3aANMH CAMOCTOSTEILHON PadoThI
CTYJAEHTOB

CamocrosiTenpbHas paboTta siBIsieTcss OoJjiee MPOMYKTUBHOW U 3 (PEKTUBHOM,
€CJIM TPABWJIBHO HCHOJIB3YIOTCS KOHCynbTanuu. KoHcymnbTarusi — onHa w3 ¢Gopm

15



yaeOHol padoThl. OHA TIpeTHa3HAYCHA JIJIS1 OKA3aHUS TIOMOIIU CTYJCHTaM B PEIICHUH
BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYTH B IMPOIIECCE CAMOCTOATEIbHOM padoThl. [1pu
CaMOCTOATENbHON paboTe OO0JbllIoE BHUMAHUE HY)KHO YIENsATh paboTe ¢ mepBOHMC-
TOYHUKAMHU, JOMOJHUTEILHON JTUTEepaTypo, yaeOHOM TUTepaTypOi.

CamocrosiTenbHasi padoTa CTYJEHTOB OOBIYHO CKJIAJBIBAETCS U3 HECKOJIBKUX
COCTABJISIFOIIUX

- paboTa ¢ TeKCcTaMH: Y4eOHHKaMH, IOMOIHUTEIbHON JUTEpaTypod, B TOM
YHUCJIe MaTepuaJaMy MHTEPHETA, a TAKKe TPOopadOTKa KOHCIEKTOB JIEKLUT;

- oopmIiieHHE J1a00PaTOPHOTO KypHaja, COCTaBieHUEe TpaduKOB, TAOIHII,

- IOATOTOBKA K 3K3aMEHY HEITOCPEICTBEHHO MEPE 3aHATUIMH.

Dk3aMeH — (opMa MPOBEPKU 3HAHUW CTYIEHTOB IO H3ydyaeMoMy Kypcy. OH
MO3BOJIAET OOOOIMIUTh M YIIyOUTHh NOJMYyYEHHBIC 3HAHUS, CUCTEMATU3UPOBATh U
CTPYKTYPHPOBATh UX. ['OTOBSICh K 3K3aMEHY, CTYyIECHT JOJDKEH €lle pa3 NPOCMOTPETh
MaTepHaibl JEKIIMOHHBIX U J1a00paTOPHBIX 3aHATUHN, TOBTOPUTH KIIOYEBBIE TEPMUHBI
U TIOHATHS, AaThl U paMmIuK y4eHBIX. JIJis yCHenrHoro NoBTOPEHUs paHee U3ydeH-
HOT0 MaTepuajla MO>KHO UCIOJIb30BaTh CXEMbI M TaOJIMIIbI, TTO3BOJISIOLINE CHCTEMA-
TU3UPOBATH JJAHHBIE.

JUJi opraHu3anmy caMOCTOSITENIbHOM pabOThI CTYIEHTOB 110 OCBOCHHIO JUCIIH-
TUTMHBL « XUMHUSD) TPENoiaBaTesieM pa3padoTaHbl CIAEAYIONIUNEe METOJUYECKUE yKa3a-
HUS:

1. CepokypoBa HO.JI. Xumwusi: MeToAMYECKHE YKa3aHHUS MO CaMOCTOATEIbHOU
pabote ctyaeHTOB (3aouHas ¢opma oOyuenus). - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

2. CepokypoBa HO.JI. Xumus: METOAUYECKHE YKa3aHUS MO CaMOCTOATEIbHOU
pabore cryaeHTtoB (ouyHas ¢opma oOyudenus). - Kypran, 2017 (Ha mpaBax
PYKOIIUCH).

10 JIncT u3menenuii B padoyeil nporpamme

O0s13aTebHON COCTABJISIONIEH YacThio paboyell MporpaMMbl SBISIETCS JTUCT
OOHOBJIEHUSI pabouell MporpaMMbl JUCHUIUIMHBI, KOTOPBIM pPACIOJIOKEH B KOHLIE
paboueit nporpammsl (IIpunoxenue 2).
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IIpunoxenue 1
denepaibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
obpazoBanus «Kypranckas rocyiapcTBeHHasi CeTbCKOXO03sIMCTBEHHAS aKaJeMUs HUMEHU
T.C. ManbueBay
Kadenpa BereprHapuu 1 300TEXHUH

O®OH/I OLIEHOYHbLIX CPEACTB

XUMUHA

Hanpasnenue noaroroBku — 35.03.07 TexHosiorust npon3BOJCTBA U IEPEPAOOTKU

CEJIbCKOXO3SIMCTBEHHOW MPOIYKIUH

HanpaBnenHocTs nporpaMmsl (mpo¢uis) — XpaHeHue U nepepadoTka

CEJIbCKOXO03SIMCTBEHHOW MPOAYKIIUU

KBanudukauus — bakanasp

JlecHUKOBO
2020
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1 O0uue mos10:xxeHUs

1.1 ®oHA OIEHOYHBIX CPEACTB MpEAHA3HAYCH I OICHKH pPEe3YyJIbTaTOB OCBOCHUS
TUCIUIUIMHBL  «XHUMHSD» OCHOBHOWM oOpaszoBarenbHOW mporpammbl  35.03.07 Texnosorus
MIPOU3BOJICTBA U MIEPEPAOOTKHU CEIBCKOXO3SUCTBEHHON MTPOYKIUH.

1.2 B xoie ocBOEHUS AUCHMILTUHBI «XHUMHUS» UCHOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:
BXO/JIHOW KOHTpPOJIb (CPOK MPOBEJICHUS — IMEPBOE JIAOOPATOPHOE 3aHATHE), TEKYIIUM KOHTPOIb U
npoMmexxyTouHas arrectanus (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 ¢ YKa3aHHEeM 3TAanoB HUX (opMHpPOBaHHS B Ipouecce

O0CBOCHHSA 00pa30BaTEJIbHOI NPOrPaMMBbI

Ko HaunmenoBanmne O1leHOYHOTO CPEICTBA
KoHnTtponupyemslie pa3aeisl, TEKYIIUHA KOHTPOJIb
KOHTPOJIUpYeE- MIPOMEKYTOYHA
TEMBI . 3a04Hast
MOH ouHasi popma s
JUCIAILINHEI (opma
KOMITICTCHITUHU 00y4eHMs aTTecTamus
00y4eHUsT
3aJaHus
3aaHUS IS JUIS
KOHTPOJILHOM | KOHTPOJILHO
a0O0THI i1 paboTHI
1 OcHOBHBIC IIOHATUS H P ’ p ’
BOIIPOCHI J1JI5 BOIIPOCHI
3akoHbl xmMuH. Kiaccel BOIIPOCHI
OIIK-1 YCTHOT'O JUISt
HEOPTraHUYECKUX K 9K3aMEHY
9 orpoca, YCTHOT'O
COCIMHEHMU I
3a7a49H, ompoca,
JOKIabl 110 3aJa4H,
TeMam 1, 7 JOKJIaJIbI IO
Temam 1, 7
BOIIPOCHI IS
CTHOTO
2 Crpoenue aToma. Y
[lepuonuueckuii 3aKOH H onpoca, BOIIPOCHI BOIIPOCHI
P OIlIK-1 3a/1a4y, P P
nepuonyecKas cucTeMa K 9K3aMEHY K 9K3aMEHY
.. MenneneeBa JIOIIAIBT TIO
o temam 4-6, 10,
12
BOIPOCHI BOIPOCHI BOIIPOCHI
3 XuMu4ueckas CBI3b OIIK-1 P P P
K 9K3aMEHY K 9K3aMEHY K 9K3aMEHY
BOIPOCHI JJIs
4 Xumnueckas OIK-1 YCTHOI'O BOIIPOCHI BOIIPOCHI
TEPMOJIMHAMHKA ompoca, K 9K3aMEHY K 9K3aMEHY
3a71a9u
BOIIPOCHI
BOIPOCHI JJIs i
5 OcHOBBI XUMHUUECKOM YCTHOTO BOIPOCHI
OIlK-1 YCTHOTO
KuHETUKU. PaBHOBecue ompoca, K 9K3aMEHY
ompoca,
3a71a9u
3a71a9u
BOIPOCHI JJIs BOIIPOCHI
BOITPOCHI
6 PacTBOpSHI OIlK-1 YCTHOTO JUTSt
K 9K3aMEHY
ompoca, YCTHOTO
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3a1a4H, ompoca,
JIOKJIaAbI 110 3aJauy,
TeMaM 2, 14 IOKJIaabI 10
Temam 2, 14
BOITPOCHI
BOIIPOCHI JJIs i
7 KommekcHbIe CTHOTO BOIIPOCEHI
OIIK-1 y YCTHOTO P
COEIMHEHHUS ompoca, K 9K3aMEHY
ompoca,
3a1a4u
3a1a4u
BOIIPOCHI
BOIIPOCHI JJIS i
YCTHOTO
orpoca YCTHOTO BOIIPOCHI
8 OBP. Dnekrpoxumus OIIK-1 poca, orpoca, P
3aJ1a4H, K 9K3aMEHY
3aJ1a4H,
OKJIaAbI 10
OKJIaAbI 10
TemMe 9
TemMe 9
3aaHus
3aaHus ISt .
KOHTPOJBHOU
a00ThI KOHTPOIILHO BOIPOCHI
9 XuMus 31€MEHTOB OIlK-1 p ’ 1 paboThI, P
OKJIaABI 10 K 9K3aMEHY
IOKJIaAbI 10
Temam 3, 8, 11,
1315 TeMam 3, 8,
' 11, 13,15

3 TumnoBble KOHTPOJIbHbIC 3aJaHMs (He00OXoAMMBbIEe IS OLEHKH 3HAHUH, YMEHWI,
HAaBBIKOB M (WIN) ONbITA JAeATEJbHOCTH, XapakTepusywume 3Tanbl (POPMHPOBAHUSA
KOMIIETEHIHii B IPoIecce 0CBOEHHs 00Pa30BaTe/ILHOM MPOrpaMMbi)

3.1 OI_[CHOLIHLIC CpeAcCTBA IJId BXOAHOI'O KOHTPOJIA (HO TEMaM HJIN paszlenaM)

BxoHOI KOHTPOJIb MO JUCHUIUIMHE «XHUMUS» TPOBOIUTCS B (popMe KOHTPOIBbHOM paboThl
C IIETIBIO BBISIBJICHHUS 0a30BBIX 3HAHUH, COPMHUPOBAHHBIX B MPOIIECCE MOIYYSHHS CPETHETO OOIIETO
o0Opa3oBaHusl.

KommuiexT 3aganuii Uit KOHTPOIbHON padOThI
Bapuanr 1
3amanne 1 CKOJIBKO MOJIEH COCTABIISIFOT U CKOJIBKO MOJIEKYJI coJiepKaT 22 2 yrieKUcIoro raza?
3ananue 2 PaccuuTaiiTe MOJIsIpHBIE MacChl (B 2/M0b) JUISL: alleTUIIEHA; CEPHOM KUCIIOTHI; Cynb(ara
QITIOMUHUS.
3ananue 3 PaccraButh K03()(PULIMEHTHI B ypaBHEHHE XMMUYECKON PEAKIIUU METOJIOM JIEKTPOHHOTO
OanaHca:
PbS + HNO3; — S + Pb(NO3), + NO + H,0.
3ananue 4 Bolunciaure mMaccy HUTpaTa aMMOHMS, €CJIM M3BECTHO, 4TO Macca pactBopa 250 T, a
MaccoBas noid Bemecrsa — 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.
3aganue 3 PacctaButh KOO(QUIMEHTHI B YpaBHEHHM XUMHUYECKOW pPEAKIUU METOJIOM
AJIIEKTPOHHOTO OanaHca:
KMnO,4 + H,SO,4 + Kl = I, + K;SO4 +MnSO,4 + H,0.
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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 Paccunrats Maccy 22 1 BOJIOpO/ia MPU HOPMAJIbHBIX YCIOBUAX?
3amanue 2 Paccuutaiite MonspHBIE Macchl (B I/MoONb) ais: O€H30ia; TepMaHTaHaTa Kalus;
neHTaruapara cyjibpara Meu.
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHE XUMUYECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
P + HNO3 + H,O — H3PO, +H,0.
3aganue 4 Bpruuciure Maccy BeleCTBa, €CJIM M3BECTHO, 4TO Macca pactBopa 250 r, a maccoBas
nonst Bermecta — 10%.
Bapuant 4
3ananue 1 Kakomy KoJInM4ecTBy BellecTBa COOTBETCTBYeT 1,2 10*aromoB a3ora?
3aganne 2 Hassate cinemyrommue BemmectBa: NH4Cl, H,SO4 H3PO4 KoCOsz, NayO, H,S, AlSs,
KHCOj3, NaHSO,4, NaH,PO,4; NazPO4; NaH,PO4; AI(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 cobl gob6aBuwiu 20 r BoJbl. BeiuucinTe MaccoByrO J10JII0 COJIbI B
HOBOM pPacTBOpE.
Bapuanr 5
Bananue 1 B kakom kommdectse Bemectsa cogepxutcs 1,8-10% aromos memn?
3amanue 2 Hamwucate (¢GopMynbl CleQylOIIMX COJEH: OCHOBHOTO KapOoHara MarHus;
muruapodocdara kamus, THapocyibdara Kamus; cyabhuTa Kanus, Cylb(una alFOMIUHMS, HATpPATa
aMMOHUs1, HUTPUTA HaTpus, ruapokcua xesesa (1), okeuna yraepona (1V).
3ananue 3 PaccTaBuTh K03()PUIMCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
KJ + HNO, + H,SO4 — NO + J, + H,0.
3ananue 4 Jlyig mpuUroToBICHUS paccolia MPU COJICHUHU OrypiioB Ha 1 i1 Boasl Tpedyetcs 60 r comu.
Ornpenennute MacCoBYIO JIOJIIO COJTU B PacTBOPE.
Bapuanr 6
3amanne 1 Hanmumure ypaBHEHUS B3aUMOJICUCTBUS CIEAYIOMIMX BEIIECTB M HA30BUTE MOJIYYCHHBIC
COJIU:
a) Al(OH);3 + SO, =;
6) Ba(OH), + NO, =;
B) Fe(OH)3 + SO3 =;
r) Ca(OH); + CI,0 =;
1) Ca(OH)2+N,0s5 =;
¢) Mg(OH); + CI,03 =.
3amanre 2 CKOJBKO JUTPOB BOJOPOJAA BBIACIUTCS MpU B3auMoAeHCcTBUU 20 T IMHKA C COJSTHOM
KHCJIOTOM MPU HOPMAJIbHBIX YCIOBUSX?
3amanne 3 PacctaButh K03 (HUIIMEHTH B ypaBHEHUE XUMHUYECKON pEeaKIIMH METOJIOM JJIEKTPOHHOTO
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 B3aUMOJEHCTBUS CIAEAYIOIINX BEIIECTB U HA30BUTE MOJYYEHHBIE
COJIU:
a) Ba(OH)z + N,O3 =;
6) Bi,O3 + HNO3 =;
B) NaOH + Cl,07 =;
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r) P,0Os5 + 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 K03 PUIMCHTH B YpaBHEHHE XUMUIECKON PEAKITUH METOIOM 3JIEKTPOHHOTO
Oamanca:
KMnQO4 + KNO; + H,SO4 — MnSO,4 + KNO3 + K,SO,4 + H,0.
3amanne 4 BpluucauTe MaccoBYH  JOJIIO XJIOPOBOJOPOAA B PAacTBOPE COJIIHOW — KHUCIOTHI,
conepxkamiem 14, 6 r HCI u 385,4 T BozpbL.
BapuanT 8
3ananue | Hanumure ypaBHEHUS peaklMii U AaiiTe Ha3BaHUE NOJyYEHHBIM BELIECTBAM:!
a) Mg(OH); + HCI =;
6) FE(OH)g + H3PO, =;
B) CU(OH)Z + H,SO, =;
F) Ba(OH)2 + H4P,07 =;
I[) Ca(OH)z + H3PO, =;
e) Mg(OH)Z + H4S|O4 =.
3ananue 2 CKOJIBKO aTOMOB XeJe3a COJIEPKUTCS B KYCKe Kelie3a Maccou 5,5 Kr?
3ananue 3 PaccTaBuTh K03 PUIHCHTH B YpaBHEHHEC XUMUYCCKOW PEAKITUU METOIOM DICKTPOHHOTO
Oamanca:
NaCrO, + PbO, + NaOH— Na,CrO,4 + Na,PbO, + H,0.
3ananue 4 KakoBa MaccoBas J10Ji BEIIECTBA B paCTBOPE, €CIIM VISl €r0 MIPUTOTOBJICHUS B3SIT HUTPAT
Kaiusa Maccod 4 r 1 Boga maccou 21 1.
Bapuant 9
3ananue 1 Hanumure B MOMHOM U COKpaIlIeHHOW MOHHOM (popMaxX ypaBHEHHUS CIETYIOIINUX
pEaKLHiA:
a) Ca(NOs3); + K,CO3 —;
6) Na,SiO; + Ba(OH)z -,
B) Fe(OH), + HNO3 —;
r) AICI; + AgNO3 —;
1) MgCO3+HCl—.
3ananue 2 Berunciaure Maccy Menu, coaepxaiieiics B 444 r kapboHaTta Meu.
3ananue 3 PaccTaBuTh KOOPPUIMEHTH B ypaBHEHHUE XUMUYECKON PEAKIIMH METOI0OM 3JIEKTPOHHOTO
OanaHca:
MnSO, + H,0O, + KOH — MnO, + K,SO,4 + H,0.
3ananue 4 Beraucnure Maccy XJIOpUaa HATPUS U BOJbI, KOTOPbIE HEOOXOAUMBI JJIsl IPUTOTOBJICHUS
500 r pacTBOpa, B KOTOPOM COIEPKUTCS 5% CONH.
BapwuanT 10
3aganue 1 Moryt iu B3aumoaencTBoBath Apyr ¢ apyrom: ZnO u FeO, K70 u Al;O3, Na,O u MgO,
CO; u BaO, N,Osu Fe;0O3, Cl,07 u AlO3, SO3 u N2Os, P,0Os u K,O. Hanwumure ypaBHEHUS
BO3MOYKHBIX PEaKIIMii, TaliTe COOTBETCTBYIOIINE HAa3BAHUS MOJYUEHHBIM COETMHEHUSIM.
3aganue 2 BprauciauTe, CKOJIBKO aTOMOB a30Ta COJNEPKUTCS B 12,6 T a30THOM KHUCIOTHI. CKOJBKO
MOJIb aTOMOB a30Ta 3TO COCTABJISAET?
3amanne 3 PacctaBuTh KO3 (HUIIMEHTH B YpaBHEHUE XUMHUYECKON PEaKIIUH METOJIOM JJIEKTPOHHOTO
Oananca:
chrzo7+H28+HQSO4—)S+Cr2(SO4)3+KzSO4+H20.
3ananue 4 Beruucnure Maccy BEHIECTBA, €CIIM M3BECTHO, YTO Macca pactBopa 250 r, a mMaccoBas
nons Bemectea — 10%.
Bapmuant 11
3aganre 1 CkoibKO MOJEM a30THOM KHMCIOTHI MOMAET Ha HeWTpanuzauuio 11,1 T ruapokcuna
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
Oamanca:
H,S + C1, + H,O — H,SO, + HC1.

3aganue 4 PactBop Maccoit 35 r cogepxut 0,35 r comu. Onpenenutb MacCOBYIO JOJIIO COJU U
Maccy BOJIBI.

Bapuant 12
3amanue 1 CocraBbTe QopmMynbl cpeaHHX U OCHOBHBIX coneit skene3a(lll) ¢ cepHoii u a30THOI
kucioramu. JlaiiTe UM Ha3BaHUS.
3ananue 2 Paccuuraiite maccy azota 00beMoM 30 J1 Ipu HOpMaIbHBIX YCIOBUAX?
3ananue 3 PacctaBuTh KO3 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0M 3JIEKTPOHHOTO
OanaHca:

Ag + HNO3; — AgNO; + NO; + H,0

3amanne 4 B 544 r Bonbl pacTBopuiin 36 T XJopuaa Kajius. BeraucinTe MaccoByrO JOJIO COJHU B
pacTBope.

Bapuant 13
3aganre 1 Omnpenenure BaJCHTHOCTH 3JIEMEHTOB B coeamuenusx: ZnS; PHsz; H,S; Al,S;3; CloOs;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgCI; HBr; Na;SO4; Mg(OH)s,.
3amanue 2 CKOJBKO JUTPOB KHUCIOpoAa (H.y.) pacxoayeTcsl sl MOJIHOTO CropaHus S5 MoIlb
sTanona?
3ananue 3 PaccTaBuTh KO3 PUIMEHTHI B ypaBHEHHE XUMUYECKOW PEAKIIUU METOAOM AJIEKTPOHHOTO
Oananca:

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

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

Bapuant 14
3amanne 1 PaccumTaiiTe KOJIMYECTBO BEIIECTBA U MACCY 36'1023M0J'ICKYJ'IOKCI/IJIa 6apust BaO.
3amanue 2 Hammmurte dopmynsl crienyromux BemiectB: okcua menu (I); oxemn memum (ID);
ruapokcua meau (1); cynsdar Hartpus; Hutpat meau (II); cynmedar Oapus; ruapokcua Kaius;
Hutpat sxenesa (III); xnopua menu (II); cynbdar amomunus; oxcua sxenesza (III); gocdar kanus;
kapOoHat kanbiust; okcun cepsl (IV); okeun pocdopa (V).
3ananue 3 PaccTaBuTh KO3 PUIMEHTH B ypaBHEHHE XUMUYECKON PEAKIIMH METOI0OM 3JIEKTPOHHOTO
OanaHca:

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

3amanue 4 PaccuuraiiTe Maccy BellecTB, HeoOXoauMmbix uig mnpurotoBieHuss 280 r 5%
pacTBopa XJIOpHAa HATPUS.

Bapuanr 15
3aganne 1 CKOJBKO JMTPOB KUCIOpojAa (H.y.) pacxoayercss s TOJIHOTO CropaHust 6,6 Moib
nponana?
3amanue 2 Bprumcnute maccoByro aomo (%) kucmopona B cienyrommx coequHeHUsix: HNOs;
AQ,0; KOH; Caz(POy),.
3ananue 3 PaccTaBuTh K03 PUIHEHTH B ypaBHEHHE XUMUYECKON PEAKITUH METOI0OM 3JIEKTPOHHOTO
OanaHca:

KQCI'QOT"HQSO4(KOHI_I)—)CI‘03+ K»SO4+ Hy0;

3aganue 4 B 100 rpammax Boabl (H2O) pactBopuim 25 rpamm xmopuga amomunus (AlCIs).
Ornpenennute MacCOBYIO JTOJTFO BEIIECTBA B MTOJIYYEHHOM PacTBOPE.

Kputepuu orieHKM BBOJIHOM KOHTPOJIBHOU paboThI:
- «OTJIMYHO» BBICTABIISETCS 00YYaIOUIEMYCs, €CIIM OH TNTyOOKO M MPOYHO BJIAJEET MPOrpaMMHBIM
MaTepHaJoM OOILEro CpeiHero o0pa3oBaHMsA, MCUYEPIBIBAIOLIE, IIOCIEJOBATEIBHO, YETKO U
JIOTMYECKH CTPOMHO €ro Mu3jaraer, yMeeT TECHO YBS3bIBaTh TEOPHUIO C IMPAKTHKOH, CBOOOJHO
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CIpaBJIIETCA € 3aJa4yaMd, BONPOCAMH M JPYTMMU BHJAAMU [PUMEHEHHUs] 3HAHWM, BJIALEET
Pa3HOCTOPOHHMMU HABBIKAMU U IIPUEMAMHU BBINIOJIHEHUS ITPAKTUYECKUX 3a/1a4;

- «XOpOILIO» BBHICTABISIETCA OOydYaroUmIeMycs, OH TBEpAO 3HAET MaTrepuall, HE JOMYyCKaeT
CYILIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BONPOC, MPABWIBHO IPUMEHSET TEOPETUUYECKUE
MIOJIO’KEHUS MIPU PEUICHUH MPAKTUYECKUX BOIPOCOB U 33/1a4, BIAJCET HEOOXOAMMBIMU HABBIKAMU U
IIpYE€MaMU UX BBIIIOJIHEHHUS;

- «YJOBJICTBOPUTEILHOY» BBICTABIISIETCS 00YYAIOIIEMYCsl, €CJTM OH UMEET 3HaHUS TOJIbKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro Jerajiei, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MpPaBUIbHBIC
(GOpPMYIUPOBKH, HAPYIICHUS JIOTUYSCKOW IMOCIEAOBATEIPHOCTH B H3JIOKCHHH IPOTPAMMHOTO
MaTepuaia, UCIIBITHIBACT 3aTPYAHEHHUS [IPH BBHIIIOJIHEHUHU PAKTUYECKUX padoT;

- «HEYIOBIIETBOPUTEIILHO» BBICTABIISIETCS 00y4aIONIEMYCs, €CITH OH HE 3HACT 3HAYMTEIBHON 4acTh
IPOrpaMMHOT0 MaTepuaia, IOMYCKaeT CYIIEeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIINMU
3aTpyTHEHUSMU BBIIOTHSIET TPAKTUICCKHIE PAOOTHI.

3.2 OueHo4HBbIE CPeCTBA AJIS TEKYIIero KOHTPOJIA
3.2.1 Bonpochl 17151 IPOBEAEHUsI YCTHOTO OIPOCca

Texyuuit KOHTPOIb MO TUCHUIUIMHE «XUMHUS» MPOBOIUTCS B (hOpMe YyCTHOTO Ompoca BO
BpeMsI NIpPOBEJAEHUS 1a0OpaTOPHOTO 3aHATHUSA C LEJIbI0 OLEHKW 3HAHWM, YMEHUH U HaBBIKOB
o0y4aromuxcsi o KOHKPETHOM TeMe.

[lepeuenp KOMIETEHIIMN, IPOBEPSAEMBIX OLIEHOUHBIM cpencTtBoM: OITK-1.

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

1. JlaiiTe onpeesieHe MOHATHNA: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT.
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 ABOrapo. YTo 03Ha4yaeT BbIpaXKEHUE «MOJIb
aTOMOB»?
5. ChopmynupyiTe 3aK0H MOCTOSIHCTBA COCTaBa BemiecTBa. [IpomuttocTpupyiite ero Ha nmpuMepe.
6. Uto Ha3bIBaeTCsl MOJISIPHOM Maccol BeecTBa? Kak paccuurars 4MCiIo MOJIEH BELLIECTBA, €CIIU
M3BECTHBI Macca BEIIECTBA U €ro MoJisipHast Macca’?
7. laiite onpenenenue 3akoHa ABoraapo. OIMHaKOBOE JIM KOJMYECTBO BellecTBa OyneT
COJIEPKaThCS B PABHBIX 00bEMAaX Pa3IMYHbIX FA30B, B3ATHIX IPU OJAHUX U TEX K€ YCIOBMSIX
(TaBieHuM U Temmeparype)?
8. Kakoii 00bem 3aHnMaeT 1 Mob raza mpu HOpMajibHBIX YCIOBUAX? UTO Takoe HOpMaJlbHbIE
ycnoBua? Kak onpenenants KOJIMYECTBO ra3a, €Clid U3BECTEH €ro 00beM MPU HOPMaJIbHbIX
YCIIOBUSAX?
9. Kak onpenenutb KOJIMYECTBO BEILIECTBA, €CJIU U3BECTHO YUCIIO MOJIEKYJI, COAEPIKAIIMUXCS B HEM?
10. Ha3oBuTe Kj1acChl HEOPraHUYECKUX COCTUHEHUM U IPUBEINUTE TPUMEPBHI.

Tema 2 Ctpoenue aroma. [lepuoanyecknii 3aKoH M NepUOANYECKAS CHCTEMA
J.A. MennesneeBa

1. Kak pa3BuBanoch yuyeHue 0 CTPOCHUH aTOMa € JPEBHEHIINX BPEMEH 10 cepenuHbl XX Beka?
2. ChopmynupyiiTe OCHOBHOE IOJOXEHHE KBaHTOBOM Teopuu, npuHiun ['eiisendepra. [laiite
ompeeseHue aTOMHOM OpOUTaIIH.
3. Yro Takoe «BomHOBas QyHKIMsI»? OXapakTepu3yiTe KBAaHTOBBIE YHCIIA.
4. Kak ¢Qopmynupyercs npuHIMI HauMmeHblied sHepruu? Kakue mnpaBuia AOMONHSAIOT 3TOT
npuHuun? PaccMoTpuTe Ha mpuMepax.
5. Haiite popmynupoBky npasuia ['yuaa. [lpuBeanure npumepsi.
6. Yto takoe nepruoa? YeMy paBHO UMCIIO 3JIEKTPOHOB B niepuoae? Kak nonpasaenstor nepuost?
7. Yro Takoe rinaBHas noArpynna? Kak Ha3pIBaroT 3J€MEHTHI, HAXOAAILIUECS B OAHON noArpymnme?
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8. Kak wu3MeHstoTCS paaMyc aToMma, »JHEpPrus HOHHU3AIMH, CPOJACTBO K  3JIEKTPOHY,
AIEKTPOOTPHUIIATENFHOCTh, HEMETAINIMYECKHE U METAJUIMYECKHE CBOMCTBA 3JIEMEHTOB B MalbIX
nepuoaax?

9. ®opMynMpOBKa IMEPUOAUYECKOro 3akoHa, pgaHHas J[[.M. MeHnneneeBbiIM W COBpEeMEHHAs
dbopmynupoBka. OU3HUECKU CMBICI MOPSIAKOBOIO HOMEpA.

10. KakoBo 3HaueHMe NEPUOAMYECKOrO 3aKOHA M IMEPUOJUYECKON CcHCTEMBI 3neMeHToB [[.U.
Menneneesa?

Tema 4 XumMnueckasi TepMOJINHAMUKA
1. OxapakTepu3yiTe OCHOBHBIEC TOHITHSI XUMUYECKOH TEPMOJAUHAMUKH.
2. Uto Ha3BIBAIOT MapaMeTpamMu cOCTOSTHUS U QyHKIUsAMU niporiecca? [IpuBeauTe mpumepsl.
3. Uro Takoe tepmoxumus? Kakue peakiuu Ha3pIBalOTCs 3K30- U dHAO0TepMudeckumu? [lpusenure
IPUMEPBHL.
4. Yro Ha3pIBaeTCs TEIUIOBBIM 3 PekToM peakiuu? B kakux eInHUIIaX OH BhIpaskaeTcs?
5. Jlaiite moHaTHE OHTambnuU. KakoW 3HAK WMEET HW3MEHCHHE DJHTAIBIUU JJIA JHIAO- H
9K30TEPMHUYECKHUX PEaKIIHii?
6. Kakue ycrnoBust Ha3bIBaIOTCS CTaHJAPTHHIMU?
7. Kak ¢opmynupyrotcs 3akoH ['ecca u cnenctBus u3 3akoHa ['ecca?
8. Uto Ha3pIBAIOT TEIUIOTOH oOpa3zoBaHus BemectBa? Chopmymnupyiite mepBoe CIEACTBHE W3
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 XUMUHU, U3y4YarolIMi CKOPOCTH U MEXAHHU3Mbl XUMUYECKUX PEAKIINI?
JlafiTe NOHATHE CKOPOCTU XUMUYECKON PEAKLIUH.
2. Ot kakux (aKTOpOB 3aBUCHT CKOPOCTh XUMUIECKOHW PEaKIINu?
3. Kak Qopmynupyercs 3akoH aedctBusi Macc? UTO Ha3bIBalOT KWHETUYECKMM YPaBHEHUEM
peakuun? IlpuBenuTe KOHKPETHBIE TPUMEPHI.
4. OxapakTepHu3yiTe MOHIATHE «IIOPSIOK peakuuu». Kak ero Mo>xHo onpeneiauTsb?
5. Kak 3aBucut ckopocts peakuuu oT Temneparypbi? Chopmynupyiite npasuio Bant-T'odda,
HaIUIINATE €70 MAaTEMAaTUYECKOE BBIPAKEHUE.
6. PaccMoTpuTe TEOpHIO aKTHBHBIX CTOJKHOBEHHH W ypaBHeHHe Appenmyca. Kak rpaduuecku
HaWTH SHEPTUIO aKTUBALUH?
7. lns yero HeoOxoamma »Heprus aktuBanmu? YTo Ha3piBarOT myTéM peakuuu. [loctpoiite
Juarpammy Ui 9K30- ¥ SHIOTEPMHUYECKON peakiuu. Jlaiite pa3bsCHEHMS.
8. Jlaiite mousiTHe KaTtanmu3a. OxapakTepu3yWTe € NpPUMEpPaMH TOMOTEHHBIH, T'€TEPOTCHHBIA H
(bepMeHTaTUBHBIN KaTalu3.
9. Kakue peakiuy Ha3pIBaIOT HEOOpaTUMBIMH, a Kakue oOparumbeimu? [IpuBemure nmpumepsl. Uto
Ha3bIBalOT XUMUUYECKUM PaBHOBECUEM?
10. Chopmymupyitte npunnun Jle-Illatenbe. Kaxue ¢akrtopbl BIMSIOT HAa CMELICHHE
paBHOBecus? [IpuBeaure npumepsl.

Tema 6 PacTBOpBI
1. Jaiite nonsatue «pactBop». OXapakTepu3ynTe OCHOBHBIE KOMIIOHEHTBI PaCTBOPA.
2. Yro Takoe pacTBOpUMOCTh BeniectBa? Ha kakue rpymmbl MOXHO pa3[elUTh COSAMHEHHS I10
pPacTBOPUMOCTH?
3. Yrto Ha3bIBalOT KOHLEHTpanuel Bemectsa? Kakue BUIbl KOHLIIEHTPALUN BbI 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 HazbpiBaeTcs creneHblo aucconuanuu? OT yero oHa 3aBucuT? Kakue 31€KTpOIMTHI
HA3bIBAIOT CHJIBHBIMU, a Kakue caabbiMu?

7. Uro Takoe KHCIOTbl, OCHOBaHMSI M COJIM C TOYKH 3PEHUS TEOPUHU DIIEKTPOIUTHUECKON
nuccounanuu? Kak oHn 1ucconuupyroT?

8. Uro Ha3pIBaeTcs BoAOpoAHBIM mokaszareneM? [lo kakoi ¢gopmyine ero paccunteiBaor? Kakue
TUIIBI CpeJl Bbl 3HaeTe?

9. Yto Ha3bIBaIOT rMAPOIN30M 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 COCIMHEHHWM OT JBOMHBIX coiiei? JlaiiTe
OIIpeIeNICHUSI.

2 Kak 006pa3yroTcs KOMIUIEKCHBIE COSTMHEHUs?

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

4 B uém 3axmodarorcs omimuus rema ot xuopodwumia? Kakue (YHKIIUM BBIOTHSET
XJOpO(DUIUT B PACTEHUSAX, a TEM B OpraHU3Me YeloBeKka?

3) UYro Takoe nuransl? [IpuBenure npumepsl.

6 Kak knaccuuuupyroT KoMIuiekcHble coeuHenus? [losicHure Ha npuMepax.

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

8 Ilo kakoMy IpH3HAKy KOMIUJIEKCHI OTHOCAT K XenaTHbM? IlpuBenure mpuMepbl XenaTHbIX U
HEXEJIAaTHBIX KOMIUIEKCHBIX COEIMHEHUI.

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 OKUCIUTENS, BOCCTAHOBHUTENS, MCXOJS UX MpPEJCTaBICHUNH 00
W3MEHEHUU CTENEHHW OKHUCIIEHHs 2JIeMEHTOB. Kakue BemiecTBa MOTYT BBICTYNATh TOJIBKO B POJIH
OKHCINTENS, a Kakue - BoccraHoBuTens? Kakue BemecTBa MNpOSBISIOT OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHIO IBOMCTBEHHOCTH?
2 [Ipuseaute npumeps OBP, mpoTekaromux B IpUpo/Ie U OCYIIECTBISIEMbIE YEIIOBEKOM B €r0
IIPAKTUYECKON AESITEIbHOCTU
3 Kak xnaccuduuupyror OBP? IlpuBenute npumepsl.
4 Ot xakux ()aKTOPOB 3aBUCHUT BEJIIMUMHA JIEKTPOJHOrO noreHuuana? Hanummure ypaBHeHue
HepHcra.
5 [lo xakoMy NpPHHLMIIYy MOCTPOEH psii HampspkeHWs: MeTaiioB? 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 Kaxkwue mporeccsl MpoTeKaroT MPH pa3psiKe U 3apsIKe aKKyMyJIITOpOB?
9 Kakoli nmpouecc Ha3bIBatOT 1eKTposin3oM? Kakue npouecchl IpoTEKatoT Ha AJIEKTPOAax?
10 Kakue mponeccsl OyayT MPOMCXOAUTH MPH HAPYIIEHUU IUHKOBOTO MOKPBITHS Ha >KEJIe3HOM
JIETAJI BO BJIAYKHOM BO31yXe?

OxumaemMbie pe3yabTaThl: 00 YJAIOIIHECs TOKHBI:
3HATh:
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OCHOBHBIC TIOHSTHSI M 3aKOHBI XUMHH; OCOOCHHOCTH XMMUYECKOH CBSI3U B PA3IUYHBIX XUMUYECKUX
COCIMHEHUSX; CBOMCTBA Ba)KHEHUIINX KJIACCOB HEOPraHUYECKHUX, COCIMHEHUIN BO B3aUMOCBS3HU C UX
CTpoeHHEM U (GYHKIUSAMHU; 3aKOHOMEPHOCTH TMPOTEKAHUS XMUMHYECKHX IPOLIECCOB; CIOCOOBI
BBIDQXCHHMS ~ COCTaBa  pacTBOPOB;  CBOMCTBA  pacTBOPOB;  MEXaHU3M  OKUCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeTb:

IIPOBOJUTHE XUMHUYECKUN OKCIEPUMEHT [0 U3Y4YCHHUIO CBOMCTB BaXHEHIIUX  KJIACCOB
HEOPraHMYeCKUX COECJUHEHUH; MCIOJIb30BaTh HEOOXOJUMble MPHOOpPEl U J1aOOPAaTOpHOE
000pyI0BaHUE MPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOAUTH 00pabOTKY pe3yabTaTOB KCIEPUMEHTA
Y OLICHUBATb UX B CPABHEHMHU C JIUTEPATYPHBIMU

JAaHHBIMHU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M IPAKTUUYECKHE HABBIKU, IOJYYEHHbIE IpU
U3Yy4EHHUH JUCLUIUIMHBI « XUMUS» AJIS PELIEHUs] COOTBETCTBYIOLIMX MPO(ECCHOHANBHBIX 33/1a4;
BJIaJIeTh:

COBPEMEHHOM XMMMYECKOH TEPMHHOJIOTMEH; OCHOBHBIMH HAaBbIKAMH pabOThl C PEaKTHBaMH,
1abopaTOPHOM MOCY0M, TA00PATOPHBIM 000PYTIOBAHUEM.

Kpurepun oneHku:

-  «OTJINYHO» BBICTAaBJsIETCS oOOyyaroleMycs, €clid TIJIyOOKO M THPOYHO YCBOEH
IIPOrPaMMHBIM  MaTepuall, HUCYEPIBIBAIOLIE, I10CIEI0BATEIbHO, YETKO W JIOTMYECKH CTPOMHO
U3JI0)KEeH Oe3 3aTpyJHEHHUs NpPU BHUIOM3MEHEHUH 3a/laHui, HCIIOJIb3YeTCSl B OTBETE MaTepual
pa3sHOOOpa3HbIX JIUTEPATYPHBIX HCTOYHHUKOB;

- «XOpOIIOY» BBICTABIICTCS O0YYAIOMIEMYCS, €CJIM OH TBEPAO 3HAET MaTepHaj, rPaMOTHO
U3JIaraeT €ro MO0 CYLIECTBY, HE IOIyCKAET CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC;

- «yIOBIIETBOPHUTEIHHO» BBICTABISIETCS OOYUYAIOMIEMYCs, €CJIM HMMEIOTCS 3HAHHS TOJIBKO
OCHOBHOI'O MaTepuaa, HO HE YCBOEHBl €ro JeTalH, [JOIYyCKAaIOTCS HETOYHOCTH B OTBETE,
HEJ0CTAaTOYHO TpaBUJIbHBIE (POPMYJIUPOBKH, HApPYIIAETCS JIOTUYECKAas IOCJIENI0BAaTEIbHOCTh B
M3JI0’KEHUU IIPOrPaMMHOI0 MaTepuana,

- «HEYJIOBJIETBOPUTEIBHO» BBICTABISAETCS OOYYaIOIIEMYCs, €CIM HEpacKpbiTa TEMa; HET
3HAHUS 3HAUUTENIBHOM YacTH MPOTrpaMMHOIO MaTepHualla, JIOIYCKAIOTCsl CYIIECTBEHHbIE OIINOKH,
OTKa3 OT OTBETA.

Komnerenmust  «OIIK-1» cuutaercss copMHpOBAHHOM, eciii OOy4aromMHCS — HOTY4MI
OLICHKY «YZOBJIETBOPUTENIBHO, «XOPOLIO», KOTIUUHOY.

3.2.2 3anaum u 3a1aHUA

Tekymuii KOHTPOJIb MO JUCHUIUIMHE «XHUMHS» MPOBOJMTCS C LEIbI0 OLEHKW 3HAHWH,
YMEHHMsI U HaBBIKOB aHaJW3a U PeUICHHs TUITMYHBIX MPOQecCHOHANBHBIX 33/1a4 00y4YarOIIUMUCS.
[lepeuenb kommneTeHIMi, IPOBEpPsiEMbIX OLIeHOUHBIM cpeacTBoM: OTIK-4.

Tema 1 OcHOBHBIE MOHATHSA M 3aKOHBI XUMMH. Kitacchbl HEOPraHMYECKHUX COeIUHEHU I
1. Macca 1 nra3a (1.y.) paBHa 3,17. Onpenenurs ero MOJSIPHYIO Maccy.
2. Tlo crnenyromuM Ha3BaHUSAM HamKUcaTh (HOPMYIIbI BEIIECTB: a) Auruapokcoxiaoput xenesa (I11);
0) moBapeHHas CoJib; B) THAPOKapOOHAT MarHus; I) MeradochopHas KUCIOTa.
3. OcymiecTBUTH ENOYKY PEBPAIICHHH, JaTh HA3BAaHHSI BCEM BEIIECTBAM:

$ — H,S — 50, — H,SO; —> KHSO,

H,SO,
4, HaTB XapaKTEPUCTHUKY Ka)K)IOfI PE€aKun € TOYKH 3PCHUA PA3JINYHBIX KJ'IaCCI/I(l)I/IKaHI/If/'Ii
Hz(l—) + Clz(l—) > 2HC1(,—) + 184,6 KI[)K;
kat
COqy + 2Hy(r «+» CH30H + Q;
2N H3(r)<—>3 Hz(r) + Nz(r)-Q.
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S. B Gamtone obbemom 50 1 Haxomurtes asor mox gasmenmem 10 kITa mpu 20°C. Kakosa
Mmacca a3ora’?

Tema 2 Ctpoenue atoma. [leproauveckuii 3aKoH ¥ NepHOANYECKAs CUCTEMA

JI.A.MenpnesieeBa
1. B uém cxoacTBO M pazinuue B CTPOEHWH aTOMOB XMMHMUYECKHX 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 M MapraHua. [loscHUTh, Ha KakoM
OCHOBaHUU XJIOp U Maprasel nomMeuiatrorcst B ogHol rpynmne I1C. Ilouemy nx nomecTunan B pa3HbIX
noarpynmnax?
4. Atom snemenTta umeer Ha 10 ayeKTpoHOB OoJbille, YeM MOH MarHus. Ha3BaTh 31eMeHT,

COCTaBUTh JJIEKTPOHHYIO (hopMysly ero aroma W uoHa. Kakum smementam (S-, p-, d-, f-) ero
oTHOCAT? JlaTh KpaTKyrO XapaKTepUCTUKY IJIEMEHTa M €ro COCAMHEHUI Ha OCHOBAHHUU IOJIOKEHUS
B [IEPUOIMYECKON cucTeMe XxuMuueckux snemenTos J[.M. Menneneesa.
S. OINpe/IeTuTh YHCIIO IPOTOHOB, HEHTPOHOB 1 JIEKTPOHOB B aTOMax H30TOmoB 2°Si, Y|,
Tema 4 Xumnueckass TepMOAUHAMHUKA
1. Paccuurtars TernoBoi 3¢ ¢heKT peakuud CropaHusi KUAKOro OeHzona ¢ o0pa3oBaHHEM IapoB
BO/JIbI M YTJIEKUCIIOTO Tra3a.
2. Peaknus ropenust aMmMuaka Beipakaercs TXY:
4N H3(r) + 302@) = 2N2(r) + GHzo(x{); AH= -1530,28 KI[)K/MOJH).

Boerancnutes AG 3TOM peakiuy Mpu CTaHJAPTHBIX YCIOBHSIX, YYUTHIBAas 3HAUYEHUE TEIJIOBOTO
a¢dekra, npUBEIEHHOTO B 3a/IaHUU.
3. Huke nmoka3aHo HanpaBlieHUE CMELICHUSI PAaBHOBECHUS IIPY U3MEHEHUU TEMIIEPATYPhI:

a) H2(r)9 O2(r) (_T yBeJII/I‘H/IBaeTCﬂ_ HZO(F);

6) CaCO3(TB) (_T yBCJ‘II/I‘II/IBaeTCH_ CaO(TB), Coz(r)-
[Ipenckazars 3HaK U3MEHEHUS SHTAIBIINM JJISI KaXKJI0M peakiuu U cocTaBuTh TXY.
4. Tlpstmast unmu oOpaTHas peakius OyneT mpoTeKaTh MpU CTaHAAPTHBIX YCIOBUSAX B CHCTEME

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

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

Ha ocnHOBe »THX JaHHBIX pPacCMOTPETb BO3MOXHOCTH B331/IMO}161710TBI/I$[ Marimsa € AWOKCHAOM
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
MIPOBEACHUS
CHCTEMY
1 | lpe 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 u3MepeHnr 3aBUCUMOCTH KOHCTAHThI CKOPOCTH PEAKIMK OT TEMIIEPaTypbl ObLIN MOITYYECHbI
CIIEYIOIINE PE3YIbTaThI:

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

Haiitu rpadmdeckuM METOI0M SHEPTHIO aKTUBAIUH.

3. TapanTuitHBIA CPOK XpaHEHUsT MalioHe3a He npeBbimaeT 30 THeH mpy TeMIiepaType XpaHeHUs
2°C, 20 nuent mnpu temneparype 14°C. CKOIBKO MOXHO XpaHUTb 3TOT HPOAYKT 0e€3
XOJIOAWIIbHUKA 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 mopsijiok peaknuu Mo KaxiaoMy u3 BemiecTB? UeMy paBeH OOIIMH TOPSIOK peakuuu?
CocTaBbTe KHHETHYECKOE YPaBHCHHE.

5 PaBnoBecue peakuuu Hyyy + |y <> 2HI () ycTaHOBMIIOCH TP CIEAYIONIIMX KOHIIEHTPALMAX
yuactByronux B Hei BemectB: C[Hp] =0,4 wmons/n, C[l] =0,5 mons/n, C[HI] =0,9 moms/m.
PaccuntaTh 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) MOJNIApHOCTB; 0) MOJISIPHYIO KOH-
LEHTPALMIO SKBUBAJIECHTA; B) MOJISUIBHOCTD.
2. Ha ocHOBaHUM PacUYETHBIX JaHHBIX MOCTPOIiTEe rpaduKk 3aBUCUMOCTH CTENEHU TUCCOLUALNN YK-
CYCHOIT KHCIIOTHI OT KOHIEeHTparmu 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
YpaBHEHHE PEAKIMHU U 00BACHUTH HAOII0JaeMble IPOIECCHI.
5. Paccuurats pH pactBopa ¢ropuaa xanus ¢ MOJIIpHON KOHLEHTpaiuel, pasrnoii 0,01 Monb/ M’
(KHF = 6,7 - 107 )

Tema 7 KoMmuiekcHbIe coeMHEHUS
1 Xnopun kobanbsta (+3) o0paszyer ¢ aMmMHuakoM coeauHeHus cienyromniero cocraBa: CoCls-6NHs;
CoCl3-5NH3-H,0; CoCls-5NH3; CoCls-4NHs;. letictBue pactBopa HHTpaTra cepedpa MPUBOIUT K
OCXKJICHUIO BCETO XJIOpa U3 TEPBBIX JBYX COCIWHEHHM, OKOJIO 2/3 XJopa — U3 TPEThEro CoeanHe-
HUS ¥ okoJo 1/3 xiopa — u3 yerBepToro. M3mMepeHus 371eKTpUUECKON MPOBOAMMOCTH PacTBOPOB
ATUX COEJUHEHHH 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 ¢opmysbl cleqyrommx CoeIuHeHui: 1) HUTpaT pojaaHONEHTaaMMHHKOOAIbTa
(11); 2) 6pomun 6pomorpuammuntuiaTuasl (11); 3) auimanoaprenrtar (1) kanus; 4) TeTpanomoaua-
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MMHHILIaTHHA; 5) Terpapoganoauammunxpomar (l11) 6apus; 6) tpudroporpuakBakobansT; 7) rek-
carnanodeppar (1) xamms.

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

3 Beimucats TabnuyHBle 3HAYEHUS KOHCTAHT HECTOMKOCTH W TPOM3BEICHUS PACTBOPUMOCTH
YKa3aHHBIX HIDKE COCIUHEHUN W NPOaHAIM3MPOBATh BO3MOXKHOCTH Pa3pylICHUs KAaTHOHA JUAM-
muHcepeopa (1) pacTBOPHMBIM IHAHUIOM M HOIUAOM ¢ 0Opa3oBaHueM auiinaHoaprenrtar (l)-nona
u omuaa cepedpa.

4 Ha ocHOBe cTpoeHHs KOMIUIEKCHBIX coeauHeHuid, Gopmynsl KOTOpbIX [CU(NH3)4]SOy4,
Ks[Fe(CN)s], [Pt(NH3),Cl,], paccmotpers ux KiaccupUKaINIO 1O 3apsay KOOPIUHAIIMOHHOHN cde-

PBL

Tema 8 OBP. DiiekTpoxumus
1 Hanucats ypaBHEHHUSI CIIEIYIONIUX PEAKIINI, YPaBHATh METOJIOM JIEKTPOHHOTO OaliaHca:
Fe(OH)z + KMnO, + H0 -
K2S03 + KMnO,4 + KOH —»
K2803 + KMnO4 + sto.; -
HBr + KMnO, —

2 Hcxons M3 NOBAPEHHOM COMM U HCHOJb3yd JAPYrMe€ HEOpraHUYeCKHe pPEaKTUBBI, MOJIYYUTh
CHayaJla METAUNIMYECKUM HaTpHUil, a 3areM IHIIEeBYH coay. Hammcare cxemMy XHMHUYECKHX
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

— CO3 + K;S0O4 + NaSO4 + MnSO4 + H,0

— KbMnOy4 + O, + H,O

4 BpluncanTe MaccoBYIO JIOJIIO BELIECTBA B PACTBOPE, MOJYUYUBLIEMCS B Pe3yibTaTe JIEKTPOJIN3a
400 ma 10 %-nHoro pactBopa ruapokcuna Hatpus (p = 1,1 r/mi), ecau U3BECTHO, YTO MPHU 3TOM
BBIIETTIIIOCH 56 1 Kuciaopoaa (H.y.).

5 Jyis mosydeHHus YUCTOTO HHKEIS MPUMEHSFOT METOJI AJIEKTPOJIM3a BOJHOTO pacTBopa cyibdara
Hukend (II) c unepTHRIMU 351eKTpoAaMu. B mporiecce anekTposn3a Ha aHoAe ObLT cOOpaH KUCIOPO]
oovemoM 8,96 M~ (H.y., MmaccoBas nons Bbixona 100%). PaccunmraTe maccy HUKENsl, KOTOPBII
oOpa3yeTcs Ha KaTo/ie, €ClIM MaccoBas J0JIsI BbIX0/1a MeTaiia paBHa 75%.

OxwunaeMble pe3ynbTaThl: 00yJaromuecs J0KHBIL:
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 H (YHKIUSAMHU; 3aKOHOMEPHOCTH MPOTEKAaHUS XHUMHUYECKUX TIPOIECCOB; CIOCOOBI
BBIDQXXCHHUS ~ COCTaBa  pPacTBOPOB;  CBOWCTBA  pPacTBOPOB;,  MEXaHU3M  OKHCIIHTEIHHO-
BOCCTaHOBHUTEJIHHBIX MPOIIECCOB;
YMeETh:
MPOBOAWTh XUMHUYECKUH OKCIEPUMEHT TI0 M3yYEHUI0 CBOWCTB BAXKHEHIIMX  KJIACCOB
HEOPTraHWYECKNX COCIWHEHWN; WCIOJIb30BaTh HEOOXOAMMBbIE TPHOOPHI H  JIAOOPATOPHOE
o0opyoBaHue TIPU MPOBEICHUE IKCIIEPUMEHTA; TIPOBOIUTE 00PabOTKY Pe3yIbTaTOB dKCIIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUMU C JINTEPATYPHBIMU
JTAHHBIMU; HWCIOJB30BaTh TEOPETUYECKHE 3HAHUS M MPAKTUYECKHUE HABBIKH, MOJIyUYEHHBIC MPH
HN3YUCHUUN JUCHUIIIINHBI «XuMus» JJI1 pCHICHUA COOTBETCTBYIOIINX HpO(i)eCCI/IOHaJ'H)HBIX 3aaa4,
BJIa/IeTh:
COBpeMeHHOI\/’I XUMHUYECKOU TepMI/IHOJ'IOFI/IeI\/'I; OCHOBHBIMH HAaBBIKaAMH pa6OTI)I C PpCaKTHBaAMW,
n1abopaTopHOI MOCy101, TaOOPATOPHBEIM 00OPYJIOBAHHEM.
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Kpurepun oneHku:

- «OTJIMYHO» BBICTABIISIETCS OOYy4aroIIeMycs, €CIM OH TECHO YBA3BIBACT TEOPUIO C
NPaKTUKOM, CBOOOIHO CHpaBIsIETCs C 3aJayaMH, BOINPOCAMHU U JPYTMMH BUJAAMHU TPUMEHEHUS
3HaHWM, BIaJieeT pa3HOCTOPOHHUMHU HaBbIKAMU M IIPUEMaMHU BBINOJIHEHUS IPAKTHUECKUX 3ajiay;

- «XOpOILIO» BBICTABIAETCS OOYYAIOUIEMYCs, €CIM OH HE JOIMYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOINPOC, NPAaBUIbHO IPHUMEHSET TEOPETUYECKUE IOJOXKEHUS IpU
PELICHUH MPAKTHYECKUX BOIPOCOB U 3ajay, BIaJeeT HeOOXOAMMBIMA HaBbIKAMHM WU MPHEMaMHU HX
BBINOJIHEHMS,

- «yJOBIJIETBOPUTEIHHO» BBICTABIISETCS 00YJarOMIEMyCsl, €CIIM TOT JOMYCKAeT HETOYHOCTH B
OTBETE, HETBEPAO BJAJCeT 3HAHMEM IPOrPaMMHOrO MaTepualla, UCHBITBIBAET 3aTPyJHEHUs IpPU
BBITOJIHEHUH MTPAKTUYECKHUX padoT;

- «HEYIOBJETBOPUTEIBHO» BBICTABISIETCS OOydyarolleMycs, €clId TOT JIOIyCKaeT
CYILIECTBEHHbIE OIIMOKH, HE 3HAET 3HAUUTEJILHON YacTH MPOrpaMMHOI0 MaTepuala, HEyBEpEHHO, €
OO0JIBIIMMHU 3aTPYAHEHUSAMHU BBINOIHAET IPAKTHUECKUE paboThI.

Kommerenmmst «OIIK-1» cumrtaercs chopMHpPOBaHHOHM, €ciy OOYYAarOIIMKCS — MOJIYyYHII
OLIEHKY «YIOBJIETBOPUTEIIBHO, «XOPOLIO», KOTINYHO.

3.3 OneHo4HbIE CPeACTBA IS KOHTPOJIS CAMOCTOSITEJILHOI padoThI

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

3.3.2 KoHTpoJibHBIE padOTHI

KonTponbHast pabota mpoOBOIUTCS C LIETBIO MPOBEPKH 3HAHUN OOYYarOIIUXCS, YCBOGHUS
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
3amanne 1 OOBSCHUTDH, TTOYEMY TIPH MPOIMYCKAHWHM JUOKCHIA YIiepoja 4epe3 pacTBOp XJIOpHaa
WIM HUTpaTa KalbLUs OCaZOK KapOoHaTa KaJlbllUsl HE BBINAAAET, a NMpU ACHCTBUM JUOKCHJIA
yriaepoaa Ha U3BECTKOBYIO BOJY BBINAJaeT.
3ananue 2 [Ipu pacTBOpeHUHU B KOHIIECHTPUPOBAHHOU cepHOM kucaoTe 20 T cIijlaBa 30J10Ta C MEJBIO
BBIZICIMIIOCH 4,2 1T cepHUCTOTO Ta3a (H.y.). Onpeaenure MacCoByr0 J0Jt0 (B %) KaKI0ro MeTajia B
3TOM CIUIaBE.
3ananue 3 Kakas macca yraepoja (C) conepxutcst B yraekuciiom raze (CO2) maccoit 8,8 rpamma?
3aganue 4 51 r cmecu P,Os u kpacHoro ¢ocdopa Bcbmamu B CKIAHKY ¢ 500 M BOJIBI
[IpoBeneHHBI aHanU3 IOCJIE OKOHYAHUS PEaKUHH ITOKA3aJ, 4TO MPH 3TOM mHoiydwsiocs 510 r
pacTBOpa KUCIOTHI (kakoif)? KakoB npoueHT kpacHoro ¢ochopa Obu1 B cmecu?
3amanne 5 Kakxoit 00b€M 2 M CONSHON KHUCIOTBI OKHUCIWJICS OKCHIOM Mapranmna(+4), ecnu
M3BECTHO, YTO BBIACIUBLINIICS IIPU 3TOM XJIOp BBITECHUII U3 pacTBOpa Moauaa kanus 25,4 r hoza.
Bapwanr 2

3ananue 1 [Touemy HOHBI MIETOYHO3EMENBHBIX METAIJIOB MIPOSBIISIIOT MEHBIIYIO CKIIOHHOCTB K 00-
pa30BaHUIO KOMIUIEKCOB, YEM HOHBI 3JIEMEHTOB MOATPYIIBI HUHKA?
3ananue 2 B yeM 3akiogaeTcsi IpuuMHa pe3KOro pa3inuyus B cBoicTBax okcuna kpemuus (1V) n
okcuza yriuepona (1V)?
3ananue 3 [Ipu B3auMoIelCTBUY YIiIepoJa ¢ KOHLEHTPUPOBAHHON CEPHOM KMCIIOTON BBIIEINIOCH
13,44 n cmecu aByX ra30B (H.y.). Paccunraiite Maccy yriepo/ia, BCTYIUBIIETO B PEAKITHIO.
3ananue 4 Cpenn METANIMYECKMX MATEPHAIOB BaXHOE 3HAUEHUE UMEET JIaTyHb. JIaTyHb — cIIaB ¢
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MaccoBoi noneit Meau 68 % u nmHka 32 %. Onpenenute Maccy KakJ0ro MeTailja, B3STYIO JUIS
noy4deHus jgaTyHu maccou 600 T.
3anmanue 5 3amucats GopMyIbl OKCHIOB a30Ta BaneHTHOCcTRIO I, 1, 11, IV, V.

Bapuant 3
3ananue 1 JlaTh XapakTepUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB CEPHOU U CEPHU-
CTOM KHCJTIOT.
3ananue 2 HanmcaTh ypaBHEHUS peakivii B3aMMOICHCTBHS ATIOMUHUS: &) C pa30aBIeHHON CepHOU
Y a30THOM KUCTIOTOM; 0) C KOHIICHTPUPOBAHHON CEPHON M a30THOM KHUCIIOTOM; B) C BOAHBIM PAaCTBO-
POM HIEJIOYH.
3ananue 3 CKOJIBKO TPaMMOB KUAKOTO CTEKJIa METaCUIIMKATa HAaTpUs MOJy4daeTcs PU pacTBOpe-
HUM 7 T KPEMHUS B pacTBOpe ruipokcuaa Hatpusi? CocTaBbTe MOJIEKYIIPHOE U HOHHOE YpaBHEHHE
peaKIui.
3ananue 4 Kakoii 00bem okcuaa yriepoaa (II) (H.y) BCTynuT B peakiuio MOJIHOT0, BOCCTaHOBJICHHUS
okcuna sxenesa (II) maccorr 6400 1? Onpenenure Maccy Kokca, HEOOXOAUMYIO Il 0Opa3oBaHMS
TaKOro 00beMa ra3000pa3HOro BOCCTAHOBUTEIS, €CIIM MAacCOBast I0JIs yriiepoa B Kokce 92%.
3ananue 5 Hanucarthb 31eKTpoHHBIE (DOPMYIIBI aTOMOB IIMHKA M KaaMus. Kakoi U3 3THX 3J1eMEHTOB
oOmagaer 6osee BRIpaKEHHBIMU METAILTHYECKUMHE cBoiicTBamu? [Touemy?

Oxwunaempie pe3ynabTaThl. B pe3ynpTaTe OCBOGHMS yKa3aHHBIX TE€M JAUCLUILIMHBI
oOyyJaronmecs J0JKHBI:
3HATh:

OCHOBHBIE MOHATHUS U 3aKOHBI XMMHUH; OCOOEHHOCTH XMMHUYECKON CBSA3H B PA3IMUHBIX XMMHUECKUX
COEIMHEHUSX; CBOMCTBA BAXKHEHUIITNX KJIACCOB HEOPTaHUYECKHUX, COCIMHEHUIN BO B3aUMOCBSI3U C UX
CTpoeHHEM U (YHKUUSAMHU; 3aKOHOMEPHOCTH IPOTEKAaHHUS XMMMUYECKHUX IIPOLIECCOB; CIOCOObI
BBIpQXEHHSI ~ COCTaBa  pPacTBOPOB;  CBOICTBa  pacTBOPOB;  MEXaHU3M  OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;

yMeThb:

IIPOBOJUTHE XUMHUYECKUH OKCIEPUMEHT 10 U3Y4YCHHUIO CBOMCTB BaXHEHIIMX KJIACCOB
HEOPraHMYeCKUX COEJUHEHUH; HCIOJIb30BaTh HEOoOXOoAMMble MNpuOOpsl M JabopaTOpHOE
000py/10BaHUE TIPU MTPOBEJIEHUE IKCIIEPUMEHTA; IPOBOIUTH 00PabOTKY pe3ysIbTaTOB KCIEPUMEHTA
Y OLICHUBATh UX B CPABHEHUH C JIUTEPATYPHBIMU

JAHHBIMU; HUCIOJb30BaTh TEOPETUYECKUE 3HAHUS M IMPAKTUUYECKHE HABBIKH, IOJYYEHHbIE IpU
U3YyYEHHUH JUCHUIUIMHBI «XUMUS» AJIS PEHISHUs] COOTBETCTBYIOUINX NPOPECCHOHATBHBIX 3a1a4;
BJIA/JeTh:

COBPEMEHHOM XMMHMYECKOH TEPMHHOJIOTHEH; OCHOBHBIMH HaBBIKAMH pabOThI C PEaKTHBaMH,
1abopaTOPHOM MOCYI0M, TA0OPATOPHBIM 000PYTOBAHUEM.

Kpurepun oueHku:

- «OTIUMYHO» BBICTABISETCS OOy4arolUeMycs, €ClIM HMEeeTcs MIOJIHOE  PACKPBITHE
IPEUIOKEHHBIX TEOPETHYECKUX BOINPOCOB, TOYHOE YKa3aHWE HA3BaHUN U  OIpPENEICHU,
npaBwibHasA (GOPMYINPOBKA NOHITUNA U KaTErOpHid, MpUBEACHNE HEOOXOUMBIX CXeM U GOpMYII, UX
pacu@poBKa, MPaBUILHOE pEIIeHUE MPAKTHUECKUX 3ajay,

- «XOpOULIO» BBICTABISETCS OOy4arOLIEMyCs, €CJIM HaOJI0AAI0TCsl HEIOCTATOYHO IOJHOE
pacKphITHE MPEATIOKEHHBIX TEOPETUYECKUX BOIPOCOB; HECYIIECTBEHHBIE OLIMOKH B OMpeAeTIeHUN
MOHSTUN U KaTeropuii, opMmyiax, cxemax u Ap., KapJUHAIbHO HE MEHSIOLIUX CYTh U3JI0KECHMUS;
NpaBUIbHOE pEIIEHHE MPAKTUYECKUX 3aj]ad, JHUOO HECYIIECTBEHHBIE OIIMOKM B HX PELICHUU
HaJIMYue TpaMMaTHYECKUX U CTUIMCTUYECKUX OMNOO0K, HEaKKypaTHOe oopMiIeHHE paboThI;

- «YIOBJIETBOPUTEIBHO» BBICTABISETCA OO0YYalOIEMYCs, €CJIM OTPaKEHO JIMIIb oOIee
HaIpaBJIEHUE W3JIOKEHUS MaTepHualia, HEMOJIHOE PACKPhITHE TEOPETUUECKHUX BOIPOCOB; B HATUYHUU
JIOCTAaTOYHOE KOJIMYECTBO HECYIIECTBEHHBIX WIJIM OJHA-JBE CYLIECTBEHHBIE OIIMOKH B OINpEaCIICHUH
NOHATUM M KaTeropuid, (opmynax, CTaTUCTUYECKUX JAaHHBIX W T.I.; HENPAaBWIbHO pELIEHBI
IIPAKTUYECKHE 3aJaud IpU  YCIOBUM  HANMCAHHUA TEOPETHUECKHUX  BOIPOCOB, HAIUYHE
rpaMMaTHYEeCKUX U CTHIIMCTUYECKUX OINOOK, HEaKKypaTHOe opopMIIeHHE pabOThI;
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- «HEYIOBJCTBOPUTEIBHO»  BBICTABISIETCS  OOydarolmeMycCs, €CIH HE  PaCKPBITHI
TEOPETUUECKHE BOIMPOCHI; AOMYIIEHO OOJbIIOE KOJUYECTBO CYIIECTBEHHBIX OIIMOOK; HEMPAaBHIBHO
pEIICHBI TPAKTUYECKHE 3aJauH.

Kommnerenmus «OIIK-1» cunraercst chopMupoBaHHOM, €CIU 1O pe3ysbTaTaM KOHTPOJbHON
paboThl 00YYAIOIIUIACS TIOTYYMIT OIICHKY «yOBJICTBOPUTEIHHOY «XOPOIIO0Y WIH «OTIHIHOY.

3.3.3. Jloky1aabl 10 TeMaM U CIUTLIUHbI

KoHTposIb caMoCTOSATEIbHOW PadOThI CTYAECHTOB IO JUCIHMIUIMHE «DU3HKO-XUMHUYCCKHE
METOJII aHAIHM3a» MPOBOAUTCS B (popMe MOKIAIOB OO0YYAIOMIMXCS C IENIbI0 KOHTPOJS YCBOCHHS
y4eOHOro MaTepHalia OTACIBHBIX TEM JUCIUIUIHHBI.

[Ipy moAaroToBKEe K 3aHATHAM OOYyYarOIIMeCs JOJDKHBI —MPEACTABUTh  JOKIIAIbI
IPOJO/DKUTEIbHOCTEI0O  7-10  MuHyT. Tembl  JOKIAaJOB  BBIOMpArOTCS  OOYdYaIONIUMUCS
CaMOCTOSITEIILHO M3 TPEUI0KEHHOTO HUKE CITUCKA.

Temartuka JI0KIJI0B:

Hcropus pa3BUTHSI XUMUU.
Bopa u ee Ouonoruueckoe 3Ha4eHUE.
Coenunenus cepedpa u 30J0Ta.
XKuzsb u gesrenvHocts Mapuu Kropu-CxinanoBckoil.
Kuznp u gesrensHocth .M. Mennaeneena.
Hcropus otkpsitusa [leproandeckoro 3akoHa.
Kusue u gesreapnocts M.B. JlomoHOCOBA.
Penkozemenbubie 3eMeHThl. CHHTETUYECKUE SJIEMEHTHI.
HoBoe yuenue o koppo3uu.
10. DIEKTPOHBI U XUMUYECKAs CBA3b.
11. Tspxenble METAIIB U MX BIUSHUE HA PACTEHUS U )KMBOTHBIX.
12. 3HadycHHME eCTECTBEHHON PAIMOAKTUBHOCTH B )KM3HU PACTEHUN M JKUBOTHBIX.
13. buonoruyeckasi pojib MUKPO3JIEMEHTOB U UX MIPUMEHEHHE B CEIHCKOM XO35SHCTBE
14. YenoBek Kak CynepKOJIIIOUI.
15. MuHepanbHblii 00MEH B OpraHU3Me YeJI0BeKa.
Oxunaemblii pe3ynbrar: B pesynbprare caMOCTOSITENBHOM MOATOTOBKH JIOKJIAJa MO TEME
TUCITUILIMHBI 00YYarOIIUNACS TOTKEH:
3HATH:
OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUU; OCOOEHHOCTH XMMHYECKON CBSA3H B PA3IMUHBIX XUMHUECKUX
COCIMHEHUSX; CBOMCTBA BAXHEHIITUX KJIACCOB HEOPTAaHMYECKUX, COETMHEHUI BO B3aMMOCBSI3U C UX
CTpoeHHEeM M (DYHKIUAMHU; 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHUX TPOIECCOB; CIIOCOOBI
BBIDOKEHMSI  COCTaBa  PAacTBOPOB;  CBOMCTBA  PAcTBOPOB;  MEXAaHM3M  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX MTPOLIECCOB;
yMeTh:
MPOBOJIUTh XUMHUYECKUN OKCIEPUMEHT MO U3YYEHUI0 CBOMCTB BaXHEHIIMX  KJIACCOB
HEOPTraHWYECKNX COCJUHEHWN; WCIOIb30BaTh HEOOXoAuMbIe TpuOOpHl U J1abopaTopHOE
o0opyoBaHue TIPU MPOBEICHUE IKCIIEPUMEHTA; TIPOBOIUTE 00PabOTKY Pe3ylbTaTOB dKCIIEPUMEHTA
Y OIICHUBATh WX B CPABHEHUU C JINTEPATYPHBIMHU
JIAHHBIMU; HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS W NPAKTUYECKUE HABBIKM, IOJIYYEHHBbIE MpHU
W3YYEHUHN JUCIUTUTMHBI « XUMUSD I PEIICHUS COOTBETCTBYIOIINX MPOGECCHOHANBHBIX 33]1a4;
BJIA/IETh:
COBPEMEHHON XHMHYECKOW TEPMHHOJOTHEH;, OCHOBHBIMH HaBBIKAMHU DPAOOTHI C pPEaKTUBAMH,
n1abopaTopHOI MOCy101, TaOOPATOPHBIM 00OPYIOBAHHEM.
Kpurepun onenku:
OLICHKA «3aYTE€HO» CTABUTCA B TOM Cllydae, €ClIM COJEp>KaHUE€ JOKJIaJa COOTBETCTBYET
3asgBJICHHOM TeMe, JAEMOHCTPUPYET CIOCOOHOCTh OOY4YarolIerocs K CaMOCTOATEIbHOW Hay4dHO-
HCCIIEIOBATENLCKOM paboTe; MoKl WILTIOCTPUPOBAH MPE3EHTAIIMEH, COIEPKUT CaMOCTOSTEIbHBIC

CoNoOAWDNE
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BBIBOJIBI  OOYYAIOIIErocs, AapryMEHTUPOBAaHHBIE C TIOMOIIBIO JAHHBIX MPEICTaBICHHBIX B
HCIOJIb3YEMBIX JINTEPATYPHBIX HCTOUHUKAX;

OLICHKa «HE 3a4TeHO» CTAaBUTCA B TOM Cllydae, €CJIM: COJAEpKaHME JOKJIaga HOCUT
pedepaTuBHBII XapakTep, CTPyKTypa U OQOpMIICHHE JO0KJIaJa HE COOTBETCTBYET TpPEOOBaHUSAM,
OTCYTCTBYET NPE3EHTALMsI, HET CAMOCTOSTEILHBIX BEIBOJJOB 00YYAIOLIETOCS MO UCCIIEAYEMOM TeMe.

Kommnerenmus OITK-1 cumTaercs chopMHpOBaHHOMW, €CIM 1O PE3YJIbTaTaM BBICTYIUICHUS C
JIOKJIAI0M 0OYYaIOUIHICS TOTYYHIT OLEHKY «3auTEHO.

3.4 OueHo4HbIe CPeACTBA /ISl IPOBEJIEHUS POMEKYTOYHOM aTTEeCTAIMA

[IpoMexyTouHas arrecTalys IO IUCHUIUIMHE «XUMHS» MPOBOJUTCS B BHUJE IK3aMEHA C
LIEJIBIO OTIPE/IEICHUs] YPOBHS 3HAHUHM U YMEHHMH 00yJaroImuxcs.

OopazoBarenbHoil mporpammoii 35.03.07 TexHonOrHsl TPOM3BOACTBA M IMEPEpabOTKU
CEJIbCKOXO3SHCTBEHHOM NPOAYKIMM HPEJyCMOTpPEHa OJHAa IPOMEXYTOUYHas aTrTecTalus Io
COOTBETCTBYIOILIUM pa3fiesiaM JaHHOW JucHUIUIMHBL [loAaroroBka oOyyaronmxcs K NPOXO0XKIESHUIO
IPOMEXKYTOUHON aTTeCTAllMM OCYLIECTBISETCS B IEPHOJ JIEKLIIMOHHBIX U JJAOOPATOPHBIX 3aHATHH, a
TaK)Ke BO BHEAYAMTOPHBIC Yachl B paMKaxX CaMOCTOSTENbHOW paboThl. Bo Bpems camocTosTensHON
HOJArOTOBKM OO0Yy4Yaroluecs MOJb3YIOTCS KOHCHEKTaMU JIEKLUH, OCHOBHOM M JONOJHHUTEIbHOM
JUTEPATypO 10 TUCHUILUIMHE (CM. IIEpEeUeHb JINTEPATYphl B paboueil mporpamme JTUCLHUILIIMHDI).

ITepeueHb BONPOCOB JUIsl IPOMEKYTOUHOM aTTecTalMK (3K3aMEH)

[lepeuenp koMIETEHIINN, IPOBEPSIEMBIX OLIEHOUHBIM cpeacTBoM: OITK-1.

I[TepedeHb BOIPOCOB /ISl IPOMEKYTOUYHON aTTECTAIMU (9K3aMEH)

1. OcHOBHBbIE TOHATHUSI XUMUU

2. OcCHOBHBIE 3aKOHBI XUMHH

3. Xumudeckue peakuuu. TUTIbI ¥ MPU3HAKU PEaKIIHA

4. Oxkcunel. Kucnorel. OcuoBanusa. Conu. Knaccudpukanus. [lonydenune. Xumudeckue cBO-
ctBa. [Ipumenenne

5. Hcropus pa3BuTHS yUEHHS O CTPOCHHH aTomMa

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

7. Ilepuoaunueckuii 3aKoH U nepuoanyeckas cucrema X9 JI.M1. Menneneesa.

8. OcHOBHbIE MOHATHS XMMHUYECKON CBSI3U. YCJIOBUE 00pa30BaHMs CBSA3M. THIIBI XUMHUYECKUX
CBsI3€H, UX XapaKTepUCTUKA

9. Meroasl omucaHUsS XUMHYECKOW CBS3U: MeToj BajdeHTHBIX cBs3edd (MBC) m meton
MoJIeKyJIsIpHBIX opouTtaneit (MMO)

10. 'ubpuauzanus u e€ TUIIBI

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

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

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

14. Ckopocth xumuueckod peakiuu. @OakTopbl, BIAMSIONIME Ha CKOPOCTh PEAKIUU. 3aBUCH-
MOCTb CKOPOCTH pE€aKIIMM OT KOHUeHTpauuu. 3AM

15. 3aBucHMOCTh CKOpPOCTH peakuuu ot temmneparypsl. [IpaBuno Baut-I'odda. Teopus akrus-
HBIX CTOJIKHOBEHMH. Y paBHEHHE AppeHunyca

16. Teopust akTHBHPOBaHHOTO KOMITIeKca. KpaTkue cBeieHus 0 KaTaimse.

17. Tlonstue xumuueckoro paBHoBecus. KoHcTaHTa xumuueckoro paBHoBecus. CwelieHue
paBHOBECHSI

18. OcHoBHbIe MOHATHS pacTBOPOB. CrIOCOOBI BEIPAXKEHUSI COCTaBa PacTBOPOB

19. KosmuratuBHBIE CBOHCTBA PACTBOPOB HEAJIEKTPOIHTOB

20. PacTtBOpBI 371€KTPOIUTOB. Teopust 3MeKTpOIMTHUECKON aucconuanuu. Jlucconmanus Kuc-
JIOT, OCHOBaHHUM, 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 Me€pa UX YCTOHYMBOCTHU
OxkuciuTensHO-BOCCTaHOBUTENNBbHBIC peakiiuu (OBP)

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

Tunel anexrponos. ['anbBanndyeckuid 31eMeHT. [IpOMBIIIUIEHHBIE HCTOYHUKH TOKA.
Dnektposin3. Buasl anekrponusa. 3akonbl Papajes.

Koppo3us meramnos. Buasl koppo3un (Xumuueckas U 3iekTpoxumuueckas). Crocodsl 3a-
LIUTBI OT KOPPO3UHU

Mertamnel. [lonoxenue B nepuoandeckoit cucteme. O0mas xapakrepuctuka. CrocoOsl mo-
nydenus. CporictBa. CruiaBbl

Hewmeramnsl. [Tonoxenue B nepuoandeckor cucreme. @u3n4eckrue 1 XMMHIECKUE CBOMCTBA.
CriocoObI nostyyeHwus.

CBolicTBa COJISHOMN, a30THOM, CEPHOM KHUCIIOT B Pa3IMYHbIX KOHIICHTPALUIX.

3amaun UM YK3aMeHa

BoryuciauTs yuciao NpoTOHOB, AIEKTPOHOB M HEUTPOHOB B: a) aTOME M MOHE KHUCIOPo/a; 0)
aTome 1 MoHe Maruusa. Hanucats 3nexTpoHHble Gpopmyiibl U pacnpenenenue no AO kaxaon
YaCTULIBI.
3aKOHYUTh COCTABIICHHUE CJICAYIOIIMX YPABHEHUI:

H,S + KMnO,4 + H,SO4 — S + MnSO4 + K,SO4 + Ho0O .

K>Cr,07 + Na,SO3+ H,SO4— NapSO4 + ...

Paccuntarh MOJSpHYIO KOHILIEHTpAllMIO BELIECTBA OSKBUBAJIEHTA pacTBOpa XJIOpHUAA
QIIOMUHUS, €CIIM M3BECTHO, YTO B pacTBope o0véMoM 200 mu comepxurcs 10 r storo
BEIECTBA.
PaccuuTars MonsipHyro KoHUEHTpauuto 30%-HOi cepHOH KHUCIOTHI (IJIOTHOCTH pacTBOpa
1,22 r/mm).
B 200 min Boxel pactBopuiu 40 r nekarujapara kapOoHata HaTpus. PaccuutaTh 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.
Paccunrare MosgspHOCTH, HOpManbHOCTh 19,6 % pactBopa QocdopHON KHUCTOTHI,
HMMEIOIIEro IIOTHOCTH 1,15 r/mi.
Kak uamenutcs ckopoctsb npsimoit peaknun 2SO0, + O, = 2S03, eciu 1aBlieHUE YMEHBIITUTh
B 4 paza.
Bo ckonbpko pa3 U3MEHUTCA CKOPOCTh PEAKIMHU, €CIIM PEAKIMOHHYI0 CMECh OXJIaIuTh ¢ 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, eciiu TeMnepaTypHbIi KO3 GUIMEHT peakui paBeH 37
Hanucats ypaBHeHUS (MOJEKYJIspHOE, HOHHOE IMOJIHOE, HOHHOE COKPAIIEHHOE) TUAPOIIN3a
XJIOpU/Ia AIIOMUHUS, anieTara 0apus, cynbduaa Kamus.
[IpuBenute mnpumepbl peakuuii oO0pa3oBaHHS KaKOTo-IHOO OKCHIA: W3 JIBYX IPOCTHIX
BEIIECTB; W3 CJIOKHOI'O BEIIECTBA; M3 IMPOCTOrO0 M CIOXKHOrO BemecTsa. llpueenure
puMepbl 00pa30BaHus KaKONH-JINOO KUCIOTHI.
400 n xmopoBojaopoaa (H.y.) ObUTO mOTIOMmEeHO 2 1 BoAbl. Omnpenenutb MacCOBYIO JOIIO
XJIOPOBOAOPOJIa B pacTBOpE.
[IpuBenuTe mpUMepbl peakifii MOTydeHHUs Kee3a.
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15. PaccuntaTh MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA OSKBUBAICHTA pacTBOpa XJIOpUIa
AITIOMUHMS, €ClTi B pacTBOpe 00bEMoM 200 M ero comepxutcs 10 T.
16.TIpu B3aumopeiictBun 8,0 r MeTayma ¢ BoJoW Beigenuiock 4,48 i Bomopona (H.Y.).
Onpenenuts 3TOT METAILJI, €CIM OH B CBOMX COCTUHEHUSX JBYXBaJICHTEH.
17.K 25 r 8%-noro pactBopa xsopuaa sxeneza (+3) mpuwiunu 25 r 16%-HOro pactBopa
ruapokcuaa Hatpus. O6pa3oBaBUINIICS 0CaOK OTQUIBTPOBAIN U MPOKAIUIN 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—> M9003—> Mg(H003)2 — CO..
CaF, — Ca — Ca(OH), — CaCl, — CaCO; — Ca(HCO3), — CaCO; — CaO
3HATh:
OCHOBHBIC TIOHSATHS U 3aKOHBI XUMHH;, OCOOCHHOCTH XUMHYECKON CBS3HM B PA3IMUHBIX XHMHUCCKUX
COEIMHEHUSX; CBOMCTBA BAXKHEHUIITUX KJIACCOB HEOPTaHUYECKUX, COSAMHEHUN BO B3aUMOCBSI3U C HX
CTPOCHHEM H (PYHKIUAMH, 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMHUUYECKHX IMPOIECCOB; CIOCOOBI
BBIpQXEHHUS ~ COCTaBa  pacTBOPOB;  CBOMCTBAa  pacTBOPOB;  MEXaHU3M  OKUCIHMTEIHHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB;
yMeThb:
IIPOBOJUTHE XUMHUYECKUH JKCIEPUMEHT 110 H3YYEHUIO CBOMCTB BAKHEWIIMX  KJIACCOB
HEOPraHMYECKUX COCJUHEHMI; KCIONb30BaTh HEOOXOAMMBIE TpuOOpel U  JabopaTopHOe
000pyI0BaHUE TIPH MPOBEJCHUE IKCIIEPUMEHTA; TIPOBOAUTH 00pabOTKY pe3yabTaTOB IKCIEPUMEHTA
U OLICHUBATh UX B CPABHEHHH C JIUTEPATYPHBIMU
JAHHBIMU; HWCIOJL30BaTh TEOPETUYCCKUE 3HAHUS WM MPAKTUYCCKUE HABBIKH, IMOJTYYCHHBIC IMPHU
W3YYECHUU JUCIUILTUHBI «XUMHUS» AJISl PEIIEHUSI COOTBETCTBYIOIIUX NMPOQEeCcCHOHANBHBIX 33/1aY;
BJIAJeTh:
COBPEMEHHON XWMHUYECKOW TEPMHHOJOTHEH; OCHOBHBIMH HaBBIKAMH pPabOTHI C pEaKTUBAMU,
1abopaTOPHOM MOCYI0M, TA0OPATOPHBIM 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 OLECHMBAHUS KOMIIETEHIMI Ha Pa3jIMYHBIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

[Ikana orieHNBaHUS MPOMEKYTOUHOM aTTecTaliu B (hopMe dK3aMeHa

YpoBens chopmu-
Onucanue mokasareis POBAaHHOCTH KOM-
MEeTCHIINH

HaunmenoBanue nokasa-
T

OneHKa «OTJIIMYHO» BBICTABISICTCS CTYICHTY,
€CIM OH TJIYyOOKO M TPOYHO 3HAET OCHOBHBIE
MOHATUS W 3aKOHBl XUMUH, 0COOEHHOCTH
XUMHYECKON CBSI3U B PA3IUYHBIX XHUMHUYECKUX
COCJIMHEHUSX; CBOMCTBAa BaXHEUIIHMX KJIACCOB
HEOPTaHWYECKUX, COSIMHECHHUI BO B3aMMOCBSI3H C
UX CTPOCHHEM W (QYHKIHUSAMHU; 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHX IPOIECCOB; CIIOCOOBI
BBIDQKCHUSI COCTaBa PacTBOPOB; CBOWCTBA
PacTBOpOB; MEXaHHU3M OKHUCJIUTEITHHO-
BOCCTAHOBHTEJIbHBIX IIPOIIECCOB; yMeeT
MPOBOJANTh  XUMHUYCCKUH  DKCIIEPHUMEHT IO
W3YYCHUIO  CBOWCTB  BAKHEHIIMX  KJIACCOB
OTinyHO HEOPTaHWYECKUX COCJAMHCHUH; WCIOIh30BATh
HeoOXoauMble  TpHOOpPEl W JJTabopaTOpHOE
000pyJOBaHUE TPH MPOBEACHUE SKCIIEPUMEHTA;

IloBrImIeHHBIN
YPOBEHb

MIPOBOUTH 00paboTKy pe3yNnbTaToB
SKCIEPUMEHTA M OIICHUBATh UX B CPABHEHHUH C
JTUTEpaTypHBIMH  JaHHBIMU;  HCIOJIB30BaTh

TEOPETUUECKHE 3HAHUS U MPAKTUYECKUE HABBIKH,
MIOJIyYEHHbIE TPU  H3YYCHMM JIHUCLUILIMHBI
«XUMHS» A0S pEUIeHUs COOTBETCTBYIOLIMX
poeCCHOHATBHBIX 3a1ad4; BJIa/IEET
COBPEMEHHOM XMMHYECKOW TEPMHUHOJIOTHEH;
OCHOBHBIMHM HaBbIKaMHM palOOThl C PEaKTHBaMH,
nabopaTopHOU MOCY/I0H, 1ab0paTOPHBIM
000py/IOBaHUEM.

OneHka «XopoIlo» BBICTABISETCS CTYAEHTY, €c-
JIM OH 3HAET HE B MOJHOM 00beMe OCHOBHBIE I10-
HATUS ¥ 3aKOHBI XUMHUH; OCOOEHHOCTHU XMMHUeE-
CKOH CBSI3U B PA3JINYHBIX XUMUYECKUX COEIUHE-
HHUSIX; CBOWCTBA Ba)KHEHMIIMX KJIACCOB HEOPraHHM-
YECKUX, COEAMHEHNH BO B3aUMOCBSI3U C UX CTPO-
€HUEeM U (QYHKUMSIMH;, 3aKOHOMEPHOCTH IpOTe-
KaHUSl XUMHYECKUX IPOLIECCOB; CIIOCOOBI BhIpa-
Xopomo JKEHUs COCTaBa PaCTBOPOB; CBOMCTBA pacTBOPOB; | ba30BbIN ypOBEHb
MEXaHU3M  OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB; YMEET HE B MOJHOM 0O0bEMe MPOBO-
IUTh XUMUYECKUI SKCHEPUMEHT IO H3Y4YECHHIO
CBOMCTB BA)KHEWIINX KJIACCOB HEOPraHUYECKHUX
COEJIMHEHUI; UCTOIb30BaTh HEOOXOAUMBIE TPHU-
OopeI U JTabopaTopHOE 00OpPYAOBaHUE MPHU TPO-
BEJICHHE SKCIIEPUMEHTa; MPOBOIUTH 00pabOTKY
pe3yJIbTaTOB SKCIIEPUMEHTa U OILIEHHWBATh UX B

36




CPaBHEHUU C JIUTEPaTypHbIMU JaHHBIMHM; HC-
I10JIb30BAaTh TEOPETUUECKHUE 3HAHUS U IPAKTHYE-
CKHME HaBBIKM, ITOJIyYEHHbIE IIPU U3YYECHUU IUC-
LUUIUIMHBL «XUMUS» JUIsl PELIEHUsI COOTBETCTBY-
ouX NpodecCHOHaNbHBIX 3aJay; BJIaJceT HE B
MOJTHOM 00BbEME COBPEMEHHOM XHMHYECKON
TEPMHUHOJIOTHEH; OCHOBHBIMH HaBBIKAMH pabo-
ThI C PEAKTHUBAMH, JTAOOPATOPHON TOCYHOH, Jia-
OOpaTOPHBIM

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

OneHka «yAOBJIETBOPUTENIBHO» BBICTABIISIETCS
CTYJIEHTY, €CJIM OH MMEET 3HAHMS TOJIBKO HEKO-
TOPBIX OCHOBHBIC MOHSATHS M 3aKOHBI XHMHH;
0COOCHHOCTEH XMMHUYECKOH CBSA3M B Pa3IUYHbBIX
XMMHYECKUX COCIMHEHUAX; CBOMCTB BaXKHEUILINX
KJIACCOB HEOPraHUYECKUX, COCAMHEHUN BO B3aH-
MOCBSI3H C UX CTPOCHHEM U (YHKIUSMU; 3aKO-
HOMEPHOCTEW MPOTEKAHUSI XUMMUYECKUX IPOLeC-
COB; CIOCOOOB BBIPAKEHHSI COCTaBa PAacTBOPOB;
CBOMCTBa pPacTBOPOB; MEXAHU3MOB OKHCIIUTEIIb-
HO-BOCCTAHOBUTEJIBHBIX IIPOLIECCOB; HENOCTa-
TOYHO IPABWIBHO YMEET MPOBOJUTh XHMHYE-
CKHMM JKCIIEPUMEHT 110 U3YYEHHUIO CBOMCTB BaXK-
HEWIIUX KJIACCOB HEOPIaHUYECKUX COEIMHEHUII;
WCIIOJIb30BaTh HEOOXOIUMBIC MPUOOPHI U J1a0O0-
paTopHOe O0OpYyIOBaHHE MPU MPOBEACHUE DKC-
MEPUMEHTa; C TPYIOM IPOBOIAUT 0OpabOTKy pe-
3yJbTaTOB 3KCIIEPUMEHTAa U OIICHUBAaTh HX B
CpaBHEHUU C JIUTEpPATypHBIMU JaHHBIMH; WC-
MOJIb3YET TEOPETHUECKUE 3HAHUSA U IpPaKTHYe-
CKHME€ HaBBIKH, MOJYYCHHBIC TIPU U3YyUYECHUU IHC-
LUUIUTMHBL «XUMUS» ISl pELIEHUsI COOTBETCTBY-
IOIUX NpoecCHOHANbHBIX  3aJad; BJajieeT
TOJIBKO HEKOTOPOM COBPEMEHHONW XHMHUYECKOU
TEPMUHOJIOTHEH;  HEKOTOPHIMU  OCHOBHBIMU
HaBbIKaMU pabOTHI C peaKTUBaMH, Ja00paTOpHOI
MIOCY10M, 1a0OpaTOpHBIM 00OPYZOBAHUEM.

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

HeynosnerBoputensHO

OneHka «HEYTOBIETBOPUTEIHHOY» BBHICTABISETCS
CTYICHTY, KOTOPBI HE 3HACT OCHOBHBIC ITOHATHS
U 3aKOHBl XUMHH; OCOOEHHOCTH XHMHUYECKOH
CBSI3M B PA3IMYHBIX XUMHUYCCKUX COCIUHEHUSX;
CBOMCTBa BaXKHEUIITUX KJIACCOB HEOPTaHMUECKUX,
COCJTMHEHUI BO B3aUMOCBSI3U C MIX CTPOCHUEM W
(GYHKIIUSMU; 3aKOHOMEPHOCTH TPOTEKAHUS XU-
MHUYECKHUX TIPOIECCOB; CIIOCOOBI BBIPAKEHUS CO-
CTaBa pacTBOPOB; CBOWMCTBAa PAcTBOPOB; MeXa-
HU3M OKHCJIHTEIHbHO-BOCCTAHOBUTEIBHBIX IPO-
I[ECCOB; HE YMEET MPOBOJUTH XUMHUYECKHI IKC-
MEPUMEHT O HM3YYEHUIO CBOMCTB Ba)KHEWIIHMX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUH; UCIOIb-
30BaTh HEOOXOIMMBIE PUOOPHI B TaOOpaTOpHOE
o0opy/noBaHUE TPU MPOBEJACHHE SKCIICPUMEHTA,
MPOBOJIUTh 00pPA0OTKY pPE3YNHTATOB JKCIIEPH-

Komnerennus He
chopmupoBaHa
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MEHTa ¥ OIICHWBaTh UX B CPAaBHCHHHU C JINTEpa-
TYPHBIMH JIaHHBIMH; HUCIIOJIb30BAaTh TEOPETUYC-
CKHUE 3HaHUS ¥ TPAKTUYECKUE HABBIKH, ITOJIyYCH-
HBIC TIPU WU3YYCHUU AUCHHUILTHHBI «XUMUS» IS
pelIeHus] COOTBETCTBYIOIIUX TMPO(EeCcCHOHATb-
HBIX 3aj[a4y, HE BJIAJEeT COBPEMEHHOH XHMHUYe-
CKOW TEpMHUHOJIOTHEH; OCHOBHBIMH HaBBIKAMH
paboThl ¢ peakTUBamMH, Ja0OpaTOPHOIN MOCYIOH,
J1a00paTOPHBIM 000PYTOBAHUEM.

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

5 Meroanueckue MaTepuaJibl, ONpeAesA0IIHNe NPOUeIypPbl OLEHUBAHHUS 3HAHMI,
YMeHHUIi, HABBIKOB M (MJIM) ONBITA JAeATEeJbHOCTH, XapAKTEPHU3YIOIIUX 3TANbI (POPMHUPOBAHMA
KOMIIeTeHIINH

IIpoMexyTouHas arrecTanus IO IUCUUIUIMHE «XHUMHSI» MPOBOAUTCS B BHUJE DK3AMEHA C
LIEJIbIO OIIPE/IETICHHS YPOBHS 3HAHUM, YMEHUN U HABBIKOB 00YYarOIHXCSl.

Oo6pazoBatenpHo Tporpammoii 35.03.07  TexHomorusi MPOM3BOACTBA W IMepepabOTKH
CEJIbCKOXO3SMCTBEHHOW  MPOAYKLIMH  NPEIyCMOTpEHAa  IPOMEXKYTOYHAas  aTTecTalus 10
COOTBETCTBYIOLIMM TE€MaM IUCLMIUIMHBI, MPEACTaBIEHHBIM B pabodel mporpamme. [loaroroska
o0ydarmuxcsi K MPOXOXKIACHUIO IPOMEKYTOUHOM AaTTECTallMM OCYIIECTBISETCS B IMEPHOJ
JEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATHH, a TaKkKe BO BHEAyAMTOPHbIE Yachl B paMKax
CaMOCTOSITENIbHOW paboThl. Bo BpeMsi caMOCTOSTENbHON MOATOTOBKM OOYYaIOUIHECS MOJIb3YIOTCS
KOHCIIEKTaMH JIEKIMH, OCHOBHOW M JONOJHUTENBHOM JINTEpaTypol 10 AUCHUILUIMHE (CM. NEepeUeHb
JUTEpaTyphl B paboyel mporpaMme AUCUUTUIAHEI).

OneHka 3HaHWM, YMEHMH, HaBBIKOB M (WJIM) OIBITa JEATENBHOCTH, XapaKTepU3YIOIIUX
sTanbl (POPMHUPOBAHUS KOMIIETEHIIMM, OCYILECTBISETCS IMpenojaBaTesieM Ha OCHOBE IMPHUHIIMIIOB
OOBEKTMBHOCTM M HE3aBUCUMOCTH OIIEHKM pPE3yJbTaTOB OOydYeHHs TMpH HCIHOJIb30BAHUHU
O0OBEKTHUBHBIX JAHHBIX PE3YJIbTATOB TEKYIIEH aTTEeCTalluH CTYIEHTOB.

Bo Bpems »k3ameHa oOyyaromuicsi JOJDKEH JaTh pa3BEpHYTHIM OTBET Ha BOIPOCHI,
npeyIoKEeHHbIE npenojiaBareneM. [IpenonaBarens BlpaBe 3a/1aBaTh JONOJHUTEIBHbBIE BOIPOCHI 110
BCEMY U3y4aeMOMY KypCy.

Bo Bpems oTBeTa 00ydaromuiics 10KeH IpOAEeMOHCTPUPOBATh 3HAHUSI OCHOBHBIX MOHSATHI
U 3aKOHOB XMMMHU; OCOOCHHOCTEH XMMHYECKOH CBSI3M B Pa3IUYHBIX XMMHYECKHUX COEIMHEHUSX;
CBOMCTB Ba)KHEMIIMX KJIACCOB HEOPraHMYECKHUX, COEIMHEHUN BO B3aUMOCBS3M C UX CTPOCHHEM M
(GYHKLIUAMHU; 3aKOHOMEPHOCTEH NpPOTEKaHWs XMMUYECKHX IIPOIIECCOB; CIIOCOOOB BBIPAKEHUS
cocTaBa pacTBOPOB; CBOMCTB pacTBOPOB; MeEXaHM3Ma OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB; IIOKAa3aTh YMEHHME MPOBOJNUTH XUMHYECKHH D3KCIEPUMEHT IO HM3YyYEHHUIO CBOMCTB
BaXHEHMIIINX KJIACCOB HEOPTaHMYECKUX COEJAMHEHUM; HCIOIb30BaTh HEOOXOAUMBbIE HPUOOpPHI U
nabopaTopHoe 000pyIOBaHKE MTPU MIPOBEACHUE IKCIIEPUMEHTA; POBOAUTH 00pabOTKY pe3yIbTaToB
OKCIIEPUMEHTa W OIICHMBaTh HMX B CPaBHEHUM C JIMTEPATYPHBIMH JAaHHBIMH; HCIOJIb30BaTh
TEOPETUYECKHE 3HAHUSA M NPAKTHUUECKUE HABBIKM, MOJIYYEHHBIE INPU H3YYEHHHM AUCLUIIIMHBI
«XuUMHS» JUISI pEelIeHUs] COOTBETCTBYIOIIMX MPO(ecCHOHANbHBIX 3a/1ay; BIIaJIEHHE COBPEMEHHOM
XUMHUYECKOH TEPMHUHOJIOTHEN; OCHOBHBIMHM HaBbIKAaMHU pabOThl C pPEaKTHBaMH, JIaOOpaTOpHOU
nocyiou, jaboparopHbiM  obopynoBaHueMm.. llomHoTa oTBeTa ompenensercs IMOKa3aTeNsIMu
OLIEHUBAHMSI IUTAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUS.
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JIuer perucrpanyu u3MeHeHHUil (10MO0JHEeHNiT) B pa0041yI0 porpaMmy
AUCHHUILIMHBI «XUMHUD)

B coctaBe OIIOII 35.03.07 TexHosorust NpoM3BOJICTBA U MEepepadbOTKU
CEJIbCKOXO03sICTBEHHOM npoaykiuu Ha 20 -20  y4eOHbIN ToJ

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

3aBenyromuii kadeapoin dUO
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