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IIpu pazpaboTke pabodeit mporpaMMbl YIeOHOH AUCIUILIAHEI B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO no nanpasnenuto noarotoBku 36.05.01 BerepuHapust yTBep:KaeHHBIH MUHHCTEPCTBOM
oOpazoBanus u Hayku PO «22» cents6ps 2017 r., npuka3s Ne 974

2) Y4eOHBIH IIaH OCHOBHOM 0oOpa3zoBaTenbHON mporpammbl 36.05.01 Berepunapwus, oOpa3oBarenbHas

nporpamma Berepunapus onoopen YuensiM coBetoM @I'BOY BO I'AY Ceseproro 3aypainbs oT «31» Mmast
2024 r. IIpotoxoi Ne 14

Pabouas nporpamma y4eOHON AUCHUIUIMHEI (MOMYJIsl) OJJOOpEHA Ha 3acelaHuM Kadeapsl oOIIeH XUMHU
mM. ipo. M. 1. Kommccapona ot «31» mast 2024 r. IIpoToxom Ne 11
H.o. 3aBenytromiero kadeapoi JI.H. BapabanmukoBa

Pabouas mporpamMma yueOHOM TUCIMILTUHBI (MOAYJISA) OJJOOPEHA METOAMYSCKON KOMUCCHEH UHCTUTYTA OT
«31» mas 2024 r. ITporokor Ne 8

IIpencenarens METOANYECKON KOMUCCUN HHCTUTYTA A s b T.B. CumaxoBa

Pa3paboTumnku:
I'pexoa U.B., nmpodeccop kadeapsr oomeit xumun um. U.JI. Komuccaposa, 1.6.H.
Bonxora H.A., mouenT xadenpsr obmieit xumun um. 1.J1. Komuccaposa, k.c.-X..H.

JIMpeKTop MHCTUTYTA: A.A. baxapes



1. Ilepeyen» MIaHUpPyeMBIX pe3yJbTATOB O0y4YeHHs] IO JMCHUILIMHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

HCIO0JIb30BaTh
COBPEMEHHYIO
mpodeCCHOHATLHYIO
METO/I0JIOTHIO IS
[IPOBEICHHS
OKCIICPUMCHTAJIbHBIX
HCCIICIOBaHUI U
HUHTEPIIPETALUN HX
pe3yabTaToOB

MIPOIIECCOB B 001acTH
npodeccuoHaIbHON
JEeSITETBHOCTH

Koo [Tepeuens mIaHUpPyEMBIX
Pesynbrarel WNunukaTop aoctuxkeHus
Komne- pe3yJIbTaToOB 00yUYEHUS 1O
OCBOCHUSL KOMIIETEHIUA
meHyuu JUCLIUIUIMHE
OIIK-4 Criocoben SHANb.
HCITOJIB30BATh B - OCHOBHBIC ITIOHATHA U 3aKOHBI
poheCCUOHANTBHOMN XUIMIH
p - METOAbI aHAJIN3a XUMHYCCKUX
JeATEITLHOCTH METO/IBI [IPOIIECCOB;
pelIeHus 3a/1a4 C ymems:
HCIIOJIb30BAaHUCM - OOBSICHATH CYIITHOCTD
COBPEMEHHOTO U -4onk-2 [Ipumenser XUMHUYECKHUX POLIECCOB;
000py10BaHHS TIPH OCHOBHBIE IOHSTHUS U 3aKOHBI - MCTIOJIb30BaTh TEOPETHIECKUE
pa3paboTKe HOBBIX XUMHH, JEMOHCTPUPYCT SHaHWA U IIPAKTUIECKUE HaBBIKH,
OIIK-4 | texnonorwuii u MMOHMMAaHUE XUMUYECCKHIX TIOJTyICHHBIC IpU N3YICHAN

JUCUUILIAHBI;
enaoemp:

- OCHOBHBIMH HaBbIKaMHU
oOparmieHus ¢ 1abopaTOpHEIM U
MIPUOOPHBIM 000PYIOBAHUEM;

- METOAaMH XHMHUYECKOTO
aHAIIN3a JUIA IOCICAYIOLIETo ero
HCIIOB30BaHMS B
npoQeCCHOHATBHOM
JIeATEeILHOCTH.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JanHast AMCUMILTUHA OTHOCUTCS K Bnoky I 00s13aTeNnbHON YyacTH 00pa30oBaTeNbHON MIPOrpPaMMBL.
Jnst ycrenmHoro u3y4eHusl TUCHUTIIUHBI CTYJIEHTaM HEOOXOIMMBbI 0a30BbIe€ 3HAHUS MIKOJIBHBIX
KYpCcoB qu3uxu, mamemamuxu u xumuu. HeopraHudeckas ¥ aHaJUTHUECKas XUMHs SIBISIETCS
IpeIEeCTBYIOLIEH A U3yUSHUS TaKUX JUCHUIUINH, Kak Opeanuueckas u (pusKornouoHas Xumus,
buonoeuueckasn xumus, Ixonocus, Xumuko-moKcuKo102U4ecKull aHaus.

JucuuminHa u3ydaercs Ha 1 kypee B 1 cemectpe 1o ounoit popme obyduenus, Ha 1 kypce B 1 cemecTpe
— 3a04HOI Qopme.




3. O0beM AUCHHUILVINHBI U BBl y4eOHOH padoThl
OO01ast TpyA0E€MKOCTb AUCHUILIMHBI COCTABIISAET

108 yacoB (3 3a4ETHBIX €AUHUIL).

Bun yueGHO# paboThI dopma o0yueHHs
OuHas 3a04Has

AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
Jlek1IMOHHOTO THUIIA 16 4
CeMHHApCKOTO THIIA 32 8
CamocrosiTesibHas padoTa (Bcero) 60 96
B mom uucne: - -
[IpopaboTka MaTepuana JEKIUH, 30 72
MOJITOTOBKA K 3aHATHSIM
CaMocCTOsITeIbHOE U3YUYEHUE TEM 4
KonTtposnbHbie paboThl 14 24
Pedepar 12 -
By npomeXyTo4HOM arTecTalnum:

3a4er - -
OO0mas TpyroeMKoCTh 108 108

3 3

4. Conep:xkanue QU CHUNTHHBI

4.1. Conep:xanue pa3iesoB M CHUIITIHHbBI

XUMHYCCKOC PABHOBCCUC

Ne HaumenoBanue pasnena Coneprxanue pasjiena

/1 JUCHUTUIMHBI

1. Beenenne.  OcHoBuble | Onpenenenue npeamera «xumus» Llenu u 3amaum Kypcea.
3aKOHbI W noHsTuA | [loHaTns  arom,  MosieKkyna,  MOJb,  OKBHMBAJICHT.
XAMHUU MonexynspHas u MoJisipHas Macchl. OCHOBHBIE XUMHUYECKHE

3aKOHBI.

2. Crpoenue aroMma. | Pa3Burtue npeAcTaBiIeHHi O CJI0)KHOM CTPOEHUH aTOMOB.
[lepnonnueckuii 3akoH u | [lepuoanueckuit 3akon .M. MenneneeBa. CtpykTypa
nepuouUecKas cucrema | nmepuoauueckoir cucremsr JI.M. Menneneesa, S-p-d-f-
DJIEMEHTOB J.N. | amemMeHTHI.

Menieneena
3. Xumuueckass CBA3b U | MeTron BaJeHTHBIX CBsA3€W. THUIBI XMMHUYECKON CBA3U
CTPOEHUE MOJIEKYJT (xoBasieHTHAsi, UOHHAs, METALTUYECKasi, BOJAOPOIHAS).
CBoiicTBa KOBAJIGHTHOM CBS3U: HACBIIIAEMOCTh H
HaIPaBJIECHHOCTh. | nOpuan3aIus.
4. Xumunueckast kKuHeTuka u | [IoHsiTHE O CKOpOCTM XUMHYECKMX peakiuil. OCHOBHbIE

(bakTophl, BIUSAIOUIME HA CKOPOCTh XUMHYECKUX PEAKIIMMA.
3akoH JneiicTBus Mmacc, npaswio Bant-I'opda. Tlonsarue o
Karajau3aTopax. BnusHMe Karanu3aTOpoB Ha CKOPOCThb
XUMHAYECKHX  peakumid. Karanm3  romMoreHHeli
rereporeHHbslii. OOpaTuMble W HEOOpaTHUMbIE PpEaKIUH.
Xumnueckoe paBHoBecue. IIpunnun Jle-llaTense u ero
IIPAKTUYECKOE 3HAYCHHUE.




5. PacTtBOpBI Hucnepcusie cucteMbl. UcTuHHBIE pacTBOPHL. PU3nyeckas
U XUMUYecKas TeOpuH pacTBOpoB. ['uaparnas reopust
pactBopoB [[.1. MenaeneeBa. KoHneHntpauus pacTBOpOB.
Teopus anexTponMTHIECKON aucconuanuu. Monnoe
MIPOU3BEJICHUE BObI, BOJOPOJAHBIN [TOKA3aTENb.

I'upponus cosen.

6. OKHCIUTENBHO- CreneHb OKUCIEHUSA, OKHUCIHUTEIM U BOCCTAHOBHUTEIH.
BOCCTAaHOBUTEJIbHBIE Meroabpl  cOCTaBlieHUS ~ YPaBHEHHM  OKUCIUTENIBHO-
peaKkuuu BOCCTAaHOBUTENbHBIX peakiui. Tunsl OBP. DkBuUBaIeHTHI

OKHCIUTENS 1 BOCCTAHOBUTEJISL.

7. Kommekchsie CnocoOHOCTH ~ aTOMOB K KOMIUIEKCOOOpPa30BaHHUIO.

COCIMHEHUS OcHoBHbIE 1T0J10KeHus Teopuu BepHepa. Xumuyeckas cBs3b
B KOMILIEKCHBIX COEIMHEHUSX. Homenkiarypa,
JIMCCOIMAIMS, U30MEPHsI KOMIUIEKCHBIX COCIMHEHUM.

8. Xumuueckas [IpenmMer w 3agauM aHATUTUYECKOHM XUMHH. MeToabl

uacHTU ()UK AHAIUTUYECKOM XUMUHU. KauecTBEHHBIN U KOJIMYECTBEHHbBIN
aHanu3 BemectB. (OCHOBHBIE BBl KOJUYECTBEHHOI'O
aHaJIu3a: rPaBUMETPUUYECKAN, THTPUMETPUYECKU.

9. XuMus JIEMEHTOB XapakTepucTuka HemeTauioB 5, 6 u 7 rpynmn. OOmas
XapaKTEePUCTHUKA METAJUIOB.

4.2. Pa3nenbl JMCUMILIMHBI U BU/IbI 3AHATHH
Ounas popma 00ydeHus
Ne HaumenoBanue paznena Jlexumonnoro | CeMHHapCKOro CP Bcero,
n/m JUCHUTUIMHBI THTIA THIIA 4acoB
1. | Beeneune. OCHOBHEIE TOHATHS 1 8 4 13
XUMUHU
2. | Ctpoenue aToma. 1 - 4 5)
Ileproauueckuii 3aK0H U
nepuoInyecKasi CHcTeMa
anemenToB .M. MenaeneeBa
3. | Xumudeckas CBsI3b M CTPOCHHE 1 - 4 6
MOJIEKYJT
4. | XuMu4deckass KHHETHKA U - 2 4 6
XUMHUYECKOE PABHOBECHE
5. | PactBopsI 3 6 12 20
6. | OKHCIHTEIbHO- 2 2 4 8
BOCCTAHOBUTEJIbHBIE PEAKIIUU
7. | KoMIuiekcHbIe COeTMHEHUS 2 2 4 8
8. | Xumnueckas uaeHTuQUKAISI 4 12 12 28
9. | Xumusi 5JIEMEHTOB 2 - 12 14
Uroro: 16 32 60 108
3aounas popma oOydeHUs
No HaunmenoBanue pasnena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
n/m JUCHUTUTMHBI TUTIA TUTIA 4acoB
1. | Beexenne. OCHOBHBIE 3aKOHBI U 1 1 6 8
MOHSTUSL XUMUU




2. | Ctpoenue aToma. 1 8 9
[lepronnueckuii 3aKOH U
nepuoAnYecKas cuctemMa
snemenToB JI.M1. Menaeneena
3. | Xumu4deckas CBSI3b U CTPOCHHE 1 6 7
MOJICKYT
4, | XuMudeckass KHHETHKA U 1 6 7
XUMHUYECKOE pAaBHOBECHUE
5. | PactBopsI - 18 20
6. | OxucnurenpHO- - 6 7
BOCCTAHOBUTEJIbHBIE PEAKIIUU
7. | KoMIuiekcHbie cOeIMHEHUS - 6 7
8. | Xumnueckas uneHTHGUKAIUSA - 20 23
9. | XuMusl 3JIEMEHTOB - 20 20
Hroro: 4 96 108
4.3. 3aHaATHS CEMHUHAPCKOI0 THUNA
Ne Ne TpynoemkocTsb
n/m | pasaen (dac)
a Tema O4Has 3a04Has
JUCIH
TUTHHBI
1. 1 BronHoe 3ansrtue. [IpaBuiia paboTsl B 2 1
XUMHUUYECKOH 1abopaTopun. TexHuka
71a00paTOPHBIX padoT.
2. 1 Kitacchl HeOpraum4eckux CoeTMHEHUN 2 -
3. 1 CTepeoXxMUYECKUE 3aKOHBI. 4 -
4. 2 Crpoenue atoma. Ileproanueckuii 3aKoH u - -
nepuoanydeckas cucrema snemeHToB J1.1.
Menpeneena.
5. 3 XUMUYeCKasi CBSI3b U CTPOCHUE MOJICKYII. - -
6. 4 XHMMHYECKOE PAaBHOBECHE 2 -
1. 5 IIpuroroBneHue pacTBOPOB Pa3InIHON 2 -
KOHIEHTPAIIUU
8. 5 DIIEKTPOTUTHYECKAs JUCCOIMAIIHS 2 1
9. 5 I'upponus conent 2 1
10. 6 OKHCINTENEHO-BOCCTAHOBHUTENBHBIE PEAKIINN 2 1
11. 7 KomMimiekcHble coeTMHEHUS 2 1
12. 8 KauecTBeHHBII aHAIN3 HEN3BECTHOI'O BEIIECTBA 4 1
13. 8 ['paBuUMeTpUYECKUN METOJ 4 1
14. 8 Meton HeWTpaau3aluu. 4 1
15. 9 XUMHS DJIEMEHTOB - -
Uroro: 32 8

4.4. llpumMepHasi TeMATHKA KYPCOBBIX POEKTOB (pador) - ne npedycmompeno OIIOII.




5. Opranusanusi cCaMOCTOATEIbHON PadoThI 00y4arouXcs M0 AUCHUIIIHHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTe/IbHOI padoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
OyHas OYHO- | 3a04Has
3a04Hast
[TpopaboTka MaTepuana JeKIHid, 30 42 72 TECTUPOBAHUE
MO/ITOTOBKA K 3aHATHSIM
CaMOCTOSTENbHOE U3YYEHHUE TEM 4 2 TECTUPOBAHUE
KonTtposbHbIe pabOThI 14 20 24 KOHTpPOJIbHAsI paboTa
Pedepar 12 20 - 3alUTa
BCET0 YacOB: 60 84 96

5.2. YueOHO-MeTOAUYECKHE MATEPUAJIBI 1JIsl CAMOCTOAATEILHON padoThI:
I. Xomuenko [I'.Il., IlwroBnu W.K. Heopranuyeckas xumus —
cesbekoxo3saicTBeHHbIX By30B. CI16: UTK I'panut, 2009. 464 c.

2. I'muaka H.JI. O6mas xumust. M.: FOpaiit, 2010. 886 c.

3. HuroBuu U.K. Kypc ananutudeckoit xumun: yueonuk. 8- uza. CII6.: Jlans, 2004.

4. HanGanpasu B. b., buksmes D. A., Jlucaesckas U. B., Pemernukosa E. A. Heopranuka:
yuebHoe nocooue. FOxubIit henepanpueiii ynusepcutet: Jlanp, 2022. 236 c.

Y4eOHHK IS

Ilpu n3yvyeHuu JUCHUNIMHBI HCMOJb3YIOTCA HHAMBUAYAJIbHbIE 32aHUA:
1. Knaccel HEOPraHMUECKUX COECIWHEHUW — MPOBEPOYHAs OCTATOUHBIX IIKOJIBHBIX 3HAHWU. B
KapTO4Ke S5 3aJaHUil.
2. CriocoObl BBIpaKEHHUS KOHIICHTpPAIMM PACTBOPOB — BKIIOYEHBI 33Ja4d Ha MPOIEHTHYIO,
MOJISIPHYIO ¥ HOPMaJIbHBIE KOHIIEHTPAIIUH.
3. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINH — BKIIOYAIOT HAMKMCAHUS YPAaBHEHHUM peaklui u
paccTaHoBKY KO3 (UIIMEHTOB JICKTPOHHBIM U AJIEKTPOHHO-UOHHBIM OaTaHCaMHU.

4. KoHTpoabsHbIe paboThl, cocTaBieHHbIe [ pexoBoii 1.B.

5. TecTsl A1 CaMOKOHTPOJIs, cocTaBiieHHbIe [ pexooii 1.B.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:

1. OcHOBHBIE TOHATHUS XUMUHU.

2. CtpoeHue aToMma.

3. Xumunueckasi KHHETHKA.

4. TucniepcHble cucTeMbl. MicTuHHbBIE pacTBOpBL. PU3nUecKas 1 XUMUYECKasi TEOPUU PacTBOPOB.
5. XHMHUS 3JIEMEHTOB.

5.4. Tembl pedpepaToB:
. 3Ha4YeHHE a30Ta B MPUPOJIE.
. KpyroBopor azora B npupoze.
. I[lony4yeHne aMMuaka 1 ero IpuMEHEHNE B BETEPHHAPHH.
. Kucnoponconepxaiue coenHeHHs a30Ta U UX IPUMEHEHUE B BETEpUHAPUH.
. OKcuapl a30Ta M 3arps3HEHNE MU OKPYKaroLEeH Cpeibl.
. Ilony4yeHue u mpuMeHeHHe a30THOM KHCIOTHI U HUTPATOB.
. OtkpeiTHE (hochopa u ero aIOTPOITUIECKHE BUIOM3MEHECHHUS.
. KpyroBoport docdopa B mpupose.
9. l[Ipumenenne Gocdopa u ero CoOeTMHCHUI.
10. Mcrounuku cepsl.
11. ITomy4yeHnue cepHON KUCIIOTHI.
12. 3HaueHue ceprl U ee COeMHEHUH B IPUPOJIE, IPUMEHEHHE B BEeTepUHAPHUH.
13. CBoiicTBa 1 3HaY€HHUE BOJBI B IPUPOE.

O JN N W~


https://e.lanbook.com/book/319157
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Boja B ;xu3HU yenoBeka.

3HaYeHUE XJI0pa U €ro COEAMHEHUI B IPUPOJIE.

Ilony4yeHnue U IpUMEHEHUE COJITHOM KUCIIOTHI.

IToBapeHHas coJlb.

HcTopust OTKpBITHS U 3HaYEHUE Hoza.

HcToOUHMKY MTOTyYeHUS! ¥ TPUMEHEHUE COEIMHEHUI H0ja B MEAUIIMHE U BETEPUHAPHH.
Hcropus oTKpeITHS OpOMa U IPUMEHEHHE €r0 COSTUHEHUI B METUIIHE U BETEPUHAPHH.
Pacnipoctpanenue B mpupojie ¥ IpuMeHeHHe coeIMHeHui GpTopa.
Hcropus OTKpBITUS U CBOMCTBA TOPA.

3HaveHME B IPUPOJIE, IPUMEHEHHUE HATPUS U €r0 COCTUHEHUH.
3HaueHue B IPUPOJE, IPUMEHEHHUE KaJIUS U €r0 COEIMHEHU.
3Ha4yeHME B IPUPOJIE, IPUMEHEHHUE KAJIbLUS U €r0 COCIUHEHUM.
3HaueHue B IPUPOJE, IPUMEHEHNE MAarHUs U €0 COEIMHEHUH.
3HaueHue B MPUPOJIE, IPUMEHEHHE Oapusi U €ro COSIMHEHHIA.
3HaueHue B PUPOJE, IPUMEHEHNE MAapTraHLia U €ro COEAMHEHUH.
3Ha4eHHE B IPUPOJIE, IPUMEHEHHUE XPOMA U €r0 COCANHEHUMN.
3HaveHue B MPUPOJIC, MPUMEHEHHE JKeJIe3a U €ro COCAMHEHUH.
3HaveHHe B IPUPOJIE, IPUMEHEHUE MEJIU U €r0 COCTUHEHUI.
3HaueHue B PUPOJE, IPUMEHEHHE LIMHKA U €T0 COSAMHEHUH.
3HaveHHEe B IPUPOJIE, IPUMEHEHUE PTYTU U €€ COCITUHEHMUII.
3HaueHue B MPUPOJIE, MPUMEHEHHE cepedpa U ero COeTUHEHUH.
3HaueHHe B IPUPOJIE, IPUMEHEHHE 30JI0Ta U €T0 COEUHEHUN.
3HaueHue B IPUPOJE, IPUMEHEHHE MBIIIbSKA U €0 COETUHEHUI.
3HaueHHe B IPUPOJE, IPUMEHEHHUE PAJUOAKTUBHBIX 3JIEMEHTOB.

6. ®oH/1 O1IEHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOYHOMH ATTeCTAUMN 00y4YaI0IIUXCS
0 TUCIHIIJINHE

6.1 IlepeyeHbr KoOMNeTeHUHMA W OIEHOYHbIE CpPeACTBA HWHIAMKATOPA JHOCTHKEHUSA

KOMIIeTeHIH
Koo [lepeuens IaHUPYEMBIX HaumenoBanue
KoMne- HHAMKATOp HOCTHOKEHHA pe3yabTaTOB OOYUEHUS 110 OLIEHOYHOTO
KOMIICTCHITHH
meHyuu JUCITUTIIINHE CpeacTBa
OIIK-4 | UO-4onk-4 3HamMb. Tect
[TprMeHsieT OCHOBHBIE - OCHOBHBIE TOHSATHUS U 3aKOHBI | DK3aMEHAIIMOHHBIH
TIOHSITHS ¥ 3aKOHBI XUMUH, | XUMUH; ouner
JI€MOHCTPHUPYET - METO/IbI aHaJTN3a
MOHMMAaHUE XUMHYSCKHUX XUMHYECKHX TPOIIECCOB.
MPOIIECCOB B 00JIACTH
npodecCHOHATIbHON ymemp: Tect
JESITEIbHOCTH - 00BSACHATD CYIIHOCTD DK3aMeHaIMOHHBII
XUMHUYECKHUX MIPOLIECCOB; ouer
- ACIIOJIb30BaTh TEOPETHIECKHE
3HAHUS U TPAKTHYECKUC
HABBIKH, MOJTYYCHHBIE TIPU
W3YYCHUN JUCIUILTAHBL.




enademp: Tect

- OCHOBHBIMU HAaBBIKAMH DK3aMeHaIMOHHBII
oOparieHus ¢ 1abopaTopHBIM U | OwteT

npuOOPHBIM 000PYIOBaHHEM;

- MeToJaMH  XHMHYECKOTO
aHanmu3a s TOCJIEAYIOLIETO
ero HCIIOJIb30BaHUS B
npodecCHOHATBLHOM
JIESITEIbHOCTH.

6.2. HIkauan! oneHNBaHUuSA

IMIkana omeHUBaAHUSA YCTHOTI'0 3a4€Ta

OrneHka

Onucanue

3a4TCHO

00Y4YarOIIMICS CaMOCTOATENILHO PEIaeT IOCTABIECHHbIE 3aJa4M, UCIIONIb3Ys BECh
apceHal MMEIOUIMXCA 3HAHUM, YMEHHUH M HaBBIKOB, YyMEET OLIEHUBATh,
aHaTM3UpPOBaTh M 0000IIATh, JENaTh BBIBOJBI IO pE3ylbTaTaM COOCTBEHHON
JEATeIbHOCTH; 00yJaroNIHiicsl Ha BHICOKOM YPOBHE CIIOCOOEH HCII0Ib30BaTh 3HAHUS
O CTPOEHUM BEILECTBA, MPUPOJE XUMHUYECKOW CBS3M B PA3IMUYHBIX Kjaccax
XUMHUYECKUX COEAMHEHUM Ul MOHMMAaHHs CBOMCTB MaTepUaJOB M MEXaHHU3Ma
XMUMHUYECKHX MPOLIECCOB, IPOTEKAIOLINX B OKPYKAIOIIEM MHPE.

HEC
3a4TCHO

00yJaloUMKCs AOMYCTWI TPyOble OMMOKM M HE MOT NPHUMEHHUTDH IOJTyYCHHBIC
3HAHUA JUIsl pellieHus (BbIIOJIHEHN) IOCTAaBICHHOM 3a1au (3aaHusi), 000CHOBATh
MPUMEHSIEMBIC TOJIOKEHHsI, OOYyJaroIIMICs Ha HHU3KOM YpPOBHE CIIOCOOCH
MCIOJB30BaTh 3HAHMUA O CTPOCHUHM BEIIECTBA, MPHPOJE XHUMHUYECKOH CBSI3H B
pa3NMYHBIX KJAaccaX XUMHYECKHMX COCAMHEHHH [UIs TIOHMMAaHHsS CBOWCTB
MaTepruaioB U MEXaHU3Ma XMMUYECKUX IPOIECCOB, IPOTEKAIOIINX B OKPYIKAIOIIEM
MHpE.

HIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHNS 3a1aHUS Pesyabrar

50 -100 3a4TEHO

MeHee 50 HC 3a4YTCHO

6.4. TUNOBBIE KOHTPOJILHBIE 32JaHNSl WU HHbIE MATEePHAJIbI:

VYka3aHbl B IPUJIOKEHUU 1.

7. Ilepeyenr OCHOBHOW M JONOJHHUTEIbHOH Y4eOHOH JHMTepaTypsbl,

He00X0MMOM AJI OCBOCHUSA TUCIHUILIMHBI

a) OcHoBHas JUTEpPaTypa
1. Xomuenko I'.I1., [{utoBuu N.K. Heoprannueckast Xumusi — yaeOHUK 15T

cenbckoxo3sicTBeHHBIX By30B. CI16: UTK I'panut, 2009. 464 c.
2. 'munaka H.JIL. OGmas xumust. M.: FOpaiit, 2010. 886 c.
3. AxmeroB H.C. O6mas u Heopranudeckas xumusi. M.: Boicias mkouna, 2006. 743 c.

4. HanGaupasu B. b., buksmes O. A., JIucaesckas U. B., Pemerankosa E. A. Heopranuka:
yuebHoe nocooue. FOxHbIit dhenepanbuplii yausepcutet: Jlans, 2022. 236 c.



https://e.lanbook.com/book/319157
https://e.lanbook.com/book/319157
https://e.lanbook.com/book/319157

5. I'muaka H.JI. 3agaun u ynpaxknenus mo oodmei xumuu. M.: UaTerpan-npecc, 2009. 240 c.

6. LHurosuu U.K. Kypc ananutnueckoit xumuu: yueOHuk. §-e uzn. CIIO.: Jlans, 2004.

0) /lonoJiHUTeIbHAS JIUTEpPaTypa

1. Kusize I.A., Cmapbeirusn C.H. Heopranunueckas xumusl. 3-€ n31aHue, UcrpaBieHHoe. M.:
Hpoda, 2004. 592 c.

2. O0mas u HeopraHuyeckas XxuMus — Metoauueckue ykazanus. 3ganue 3-e, mepepador.
nonoiiH. / Jleonosa JI.A., HoBukog B.E., Eropos B.B., CunsBectpoBa N.I'., Bopoosea H.U. u
ap. M.: ®I'OY BIIO MI" ABM u b, 2009. 57 c.

3. EropoB B.B. Teopetnueckue 0CHOBbI HEOpraHM4eCKOrM XuMuu. KpaTkuili Kypc 1Jisi CTYZAE€HTOB
cenbCcKoxo3sicTBeHHBIX By30B. CII0.: Jlans, 2005.

8. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
"HHTepHer"
Ba3bl JaHHBIX

1. Hayunas snexktponnas 6ubnuoreka (http://elibrary.ru/defaultx.asp)

2. DiekTpoHHO-0MOIMoTeuHast cucteMa M3aarenberBo «Jlansy» (Www.e.lanbook.com)

3. DnektponHo-6ubIMOTeuHas cuctema IPRbooks (www.iprbookshop.ru)

CnenuanbHbie HHPOPMAIMOHHO-TIOUCKOBBIE CHCTEMBI:

WHpOpMalMOHHBIA MOPTANl MO CEIILCKOMY XO3SWCTBY W arpapHod Hayke. — Pexum mocryma:
WWW.agro-prom.ru

Poccuiickuii mHGOpMANMOHHBI TOPTad O CEIbCKOM Xxo3siictBe. — Pexum pocryna:
WWwWWw.agronews.ru

http:/www.booksite.ru/periodic/period.192.htm (Arpapnas Hayka)

9. MeToauyecKue yKazaHUs 1Jisl 00y4ar0IIHUXCS 110 OCBOCHUIO TMCIUIITHHBI

1. Meroauueckue yka3zaHHs K KaxX101 1abopaTopHOi paboTe 1Mo AUCLUIUINHE
«HEOpTraHu4YecKas XUMHs», pazpadoranubie [ pexoBoii U.B. u cotpynaukamu kadeaps
(mevatHast Bepcus).

2. Meroauyeckne yka3aHHS K JIaDOpaTOpHBIM paboTaM MO TUCIMILIHHE
«aHAJIMTHYECKask XUMUs», paspaboTannble [ pexoBoii M.B. u corpyanukamu kadeapsl
(meuatHast Bepcusi).

3. KoHutponbHble paboTsl, cocTaBneHHsble ['pexoBoii .B.

4. TecTsl /U1 CAMOKOHTPOJIS, cocTaBieHHble I'pexooii 1.B.

10. ITepeyenb HH(OPMaLIMOHHBIX TEXHOJIOTHII — HE TpeOyeTcs.

11. MaTepl/IaJII)HO-TeXHI/I‘{eCKOB o0ecneyeHue AMCUUILINHbI

Ne HanmenoBanue maTepHabHO-TEXHUYECKUX CPEJCTB KomnuecTso mr.
n/n
1 AHanUTHYECKHE BECHI 2
2 TexHnyeckue BeCh 4
3 DNEKTPOTUTUTKI 1
4 CyumibHble mKadbl 1
5 BrITskHbIE IKA(BI 1
6 Bostubie 6ann 1
7 Ilecounblie 6aHu 1
8 DNeKTpUYECKHe HarpeBaTeIbHble OaHN 1
9 [TpuGop 11t onpeneneHns MOJISIPHOM Macchl rasa 1
10 | baporurpomerpsl 1
11 | Auctmisitop 1
12 | [TpuGop st onpeeseHns: SJKBUBAICHTHON MacChl 6



http://www.e.lanbook.com/
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13 XuUMHYecKasi ToCy/ia pa3HOTo BUJIA mo 16
14 | IllTaTUBBI METAJUIMYSCKHUE 8
15 | CnuproBKu 6
16 | HemepeHocHbIE HATJIsAHBIE TAOIUIIBI 3
17 ITepeHocHbIC HATJISIAHBIC TTOCOOMSI 15
18 | Meroauyeckue yka3zaHus K 1a00paTOpHBIM paboTam no 16

12. Oco0eHHOCTHM OCBOEHHMS] JUCHUIUIAHBI I WHBAJIWIAOB M JHAI ¢ OrPAaHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne oOyyaromuxcs C OrPaHUYEHHBIMH BO3MOXHOCTSAMH 3I0POBBS NPH HEOOXOAMMOCTH
OCYIIECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOHM paboueil mporpaMMbl C MCHOJB30BAHHEM CIHEIHATBHBIX
METONOB O00yueHMs M AWJAKTUYECKMX MAaTe€pHaloB, COCTAaBJIEHHBIX C YYE€TOM OCOOEHHOCTEH
NCUXO(HU3NYECKOTO PAa3BUTHUS, HWHIUBHIYaJbHBIX BO3MOXKHOCTEH M COCTOSHHUSI 3J0POBbS TaKHX
oOyuJatonuxcs (00yJaromerocs).

B memsix ocBoeHuss y4eOHOM mporpamMmbl AMCLMIUIMHBI MHBAIMJAMHM WU JHMLIAMH C OIPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10pOBbsI 00€CTIEUNBACTCS:

* IJId UHBAJIMAOB U JIML C OrPpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbSA 110 3PCHUIO: PasMCIICHUC B
JOCTYIIHBIX  IJId o6yqafou11/1xc;1, ABJSIIOIIUXCS  CIICIIBIMU  HJIN CHa6OBI/IIL}IHH/IMI/I, MECTaXx U B
aJanTUpoBaHHON (opMe cHpaBOYHON HH(POpPMAIMM O pacHUCaHUU y4YeOHBIX 3aHATHI; NPUCYTCTBHUE
aCCUCTEHTa,  OKAa3bIBAIOIIEro 00y4aroeMycst HE0OXOAUMYIO MIOMOIIIb; BBIITYCK
aNbTEPHATUBHBIX (JOPMATOB ~ METOAMYECKHUX MarepuanoB (KpymHeId mpudT winm aynuodailisr),
ucnonbp30BaHue Bepcun caita 1 cinaboBumsmux OBC IPR BOOKS u cnemnmansHOTO MOOWIBHOTO
npunoxkenuss [PR BOOKS WYV-Reader (mporpamMmmbel HEe BH3yalnbHOTO JOCTyNa K HH(poOpManuy,
npeHa3HaYeHHON JJIs1 MOOMJIBHBIX YCTPOMCTB, paboTaromux Ha onepannonHoi cucreme Android u i0S,
KOoTOpas He TpeOyeT CIeNualbHO O0OYYEeHHOTO acCHCTeHTa, T.K. mmoau ¢ OB3 mo 3peHnro paboTaioT co
CBOMM YCTPOMCTBOM IIPUBBIYHBIM CHOCOOOM, HCIIONB3Yys CHELMANbHBIC LITATHbIE MPOrPaMMBbl s
He3psuux Jiozei, ¢ kotopeivu IPR BOOKS WV-Reader umeer nosHyro cOBMECTUMOCTB);

. JUIS. UHBAJIU/IOB U JIMIl C OTPaHMYEHHBIMU BO3MOYKHOCTSAMH 3[I0POBbS O CIYXY: HaJIEKALIUMHU
3BYKOBBIMH CPEJICTBaMHU BOCIIPOU3BEICHNE HH(OpMALINY;
. JUIS MHBAJIUAOB M JIMI[ C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 370POBbS, MUMEIOIINX HapYLICHHS

OTIOPHO-/IBUTATEIILHOTO arfapara: BO3MOXXHOCTb OeCTIPETITCTBEHHOTO IOCTYIa 00y4JaloIuXcs B y4eOHbIe
NOMEIICHUS, TyaJleTHbIe KOMHATHI M JAPYTUe IMOMEIIeHUs Kadeapsl, a TakKe MpeOblBaHHe B YKa3aHHBIX
HOMEICHUSIX.

O0pa3oBaHue 00YYarOIIUXCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI MOXKET OBITh OPraHU30BaHO
KaK COBMECTHO C JIPYTMMH 00YUYarOIMMHUCS, TaK U B OTACIBHBIX IPYIIaxX WIN B OTACIBHBIX OPraHU3alUsX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIHE ITANbI

(popmupoBaHHs KOMIIETEHIMH B IIpoLecce 0CBOCHUS M CUHUIITIHHbI
HEOPI'AHHYECKAA H AHAJINTHYECKAA XUMHA

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTAallud U TEKYILIECIr0 KOHTPOJIA
HpI/IMepHLIe 3aJlaHuA 1JId 3a49€Ta B (1)0pMe TECTUPOBAHUA

Komnerennust OIIK-4. CriocoGeH HCIoNIb30BaTh B MPOPECCHOHATBHON JCATEIHHOCTH METOMIBI
pelieHuss 3aJa4 ¢ KCIOJIb30BAaHUEM COBPEMEHHOIO OOOpyAOBaHUS MHpU Pa3pabOTKE HOBBIX
TEXHOJIOTHI U UCTIOJIb30BAaTh COBPEMEHHYIO MPO(PECCHOHATBHYIO METOOJIOTHIO JUISI TPOBEICHUS
9KCIIEPUMEHTANIBHBIX UCCIEAOBAHUN U MHTEPIIPETALUU UX PE3YIbTATOB.

1. Uto Ha3bIBaeTcst aTOMOM?

2. Kak MOKHO ONpeJeIUTh BHICIIYIO BJIEGHTHOCTb 3JIEMEHTA 110 IEPUOJUYECKON cucteme?
3. I'ne B mepuoanveckoit Tabauie pa3MeniaroTcs S-3JIeMEHTHI?

4. Ypasuenwuto peaxipn CaCO3+2HCI = CaCl,+H20+CO2 cooTBeTCTBYET COKpaIlieHHOE
MOHHOE ypaBHEHUE:

5. BemectBy, auccomuupyromemy Ha HoHbl Ca2*+4H 2P0, cooTBETCTBYET MONEKYIApHAS
dbopmyna:

6. Cymma k03 UIIMEHTOB B TOJIHOM HOHHOM YPaBHEHUHU B PEAKIUN MKy docdaTom
HATPUS M XJIOPUIOM KaJIBIHS paBHA:

7. I1o xakomMy THUIY TPOXOJIUT TUAPONIN3 cynbduaa HaTpus?

8. IToueMy pacTBOPATH Melb B KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTE HY)KHO B BBITSDKHOM
mkady, a pacTBOPSITH JKeJIe30 B pa30aBICHHON CEPHOM KMCIOTE MOXKHO U 0€3 TATHu?

9. VkaxuTe Ha Kakue MPOyKThl pa3jiaraercs a30THask KUCJIOTa!

10. late Ha3BaHue cuenyrouemy gochopHomy ynobpenuro CaHPO4*2H,0:

11. Yem 00ycnoBieHO 00pa3oBaHre KOBAJICHTHOM CBSI3U?

12. Ykaxure, Kakoe U3 NepPEeYNCIEHHbIX BEIIECTB UIMEET HOHHOE CTPOCHHUE.

13. Ckonpko coneid MoryT obpaszoBath runpokcu xenesa (I11) u cepnas kucnora?

14. Cxonbko coseit MmoryT oOpa3oBath ruapokcu xkenesa (1) u consinas kucnora?

15. Xumuueckoe paBHoBecue peakunu Nz + Oz <> 2NO — Q npu noBbILIEHUH TEMIIEpaTyphl
CMeIaeTcs:

16. Xumunueckoe paBHoBecue peakuuu Nz + Oz <> 2NO — Q npu noBbILICHUH AaBICHUS
CMeIaeTcs:

17. Yncno nekTpoHoB, yuacTBylomux B nponecce N°* — N* | pasro:

18. Ilporecchl BocCTaHOBIIEHHUS MTPEICTABICHBI CXEMaMHU:

19. B xomrutekcHOM coenunennn [Fe(H20)s]SO4 ykaxuTe nuransl.

20. B xomrutekcHoM coenurennn [Pt(NH3)4]Clz onpenenute 3apsin kommiekcooopa3zoBaTers.
21. Ilpu 3nauenun pH paBaom 11 peakuust cpenpl Oyner:

22. B kakoM psly HaXOJATCS TOJIBKO CHJIbHBIE KUCIIOTHI?

23. Beraucnuthb kakyro maccy NaOH rHeoOxoaumo B3sTh utst mpurotosieHust 500 M 0,1 M
pacTBopa.

24. Cxonpko mosib KOH HeoOxoanmo B3sTh 1yt mpuroTtoBiieHust 2 1 2M pactBopa?

25. Macca NaOH, conepxamrascs B 500 mur 0,6 M pacTBopa paBHa:

26. B MeToie OTTOHKH ONpeAesieMblil KOMIOHEHT BBACISIOT U3 aHAIM3UPYEeMOM poOkI B
BUJIC:

27. Ha ckoJIbKO IpymIl MoJpa3iensieT KaTHOHbI KUCIOTHO-OCHOBHAs KacCu(UKaIus:

28. Y cTaHgapTHBIX paCTBOPOB TUTP OMPEAEISIOT 1O (hopmyre:

29. KucinoTHo-0CHOBHOE TUTPOBAHME OCHOBAHO Ha PEAKIUU:




TUTPYETCS:

30. [Ipu onpeneneHnn KOIMUECTBA UCCIIEAYEMOr0 BEIECTBa OOPATHBIM BUIIOM TUTPOBAHUS

I[Ipoueaypa oueHUBaHUS TECTUPOBAHUS (IJTEKTPOHHBIH BAPUAHT)

TectupoBaHue OOYYArOIIUXCS HCIONB3YETCS B TEKYIIEM KOHTPOJE MU B IMPOMEKYTOYHOMH
aTTeCTallMy JUIS OICHUBAHHUS YPOBHS OCBOCHHOCTH CTYAEHTAMH Pa3IMYHBIX Pas3ieioB M TEM
JTUCHUIUTMHBL U TIpOu3BOaUTCsS B cucteme moodle Ha caiite «Test DUOC ®I'BOY BO I'AY
CesepHnoro 3aypanbs» https://Ims-test.gausz.ru.

[TpenomaBaTens pa3padbaThiBacT U pa3MeIlacT Ha CTPAHHIIE CBOSTO Kypca TECThI, YKa3biBasi B X
HACTPOMKAax JaThl, KOTJAa TECThl OyAyT MOCTYIHBIMH JUIS IMPOXOXKICHHS, BpPEMS, KOTOPOE
OTBOJIUTCS Ha BBIITOJHCHHUE OJTHOW MOTMBITKH, KOJHMUYECTBO MOIBITOK, IPEAOCTABIAEMOE KaXKIOMY
cryaenty. OOygaromupecss MOAy4aroT HMH(GOpPMAIMI0 O JaTe W BPEMEHH TECTHpPOBaHUsA. B
HA3HAUYCHHOE BPEMs CTYACHTHI 3axX0[i4T B cuctemy moodle ¢ nuyHOro akkayHTa M MPOXOIST
tectupoBanue. Ilocime TectupoBanus GopMHupyeTcs Tabiuia ¢ OleHKaMH oOydaromuxcs. Ilo
pe3yJbTataM MPOBEPKH PE3yJbTaTOB TECTHPOBAHUS BBICTABJIAIOTCS OIEHKH B COOTBETCTBUU C

KPUTEPUSIMH.
IkaJsia oueHMBaHUsI TECTUPOBAHMS HA 3a4eTe
% BBINOJTHEHUS 32/1aHUS Pe3yabTatr
50 —-100 3a4TEHO
meHee 50 HE 3a4TE€HO
Bomnpocsl 1u1s c1auM YCTHOIO 3a4eTa
Kommne- Bonpocsr
TEHLIMS
OIIK-4 1. OcHoBHBIE 3aKOHBI XMMHUYECKHUX IPEBPAIICHUN: 3aKOH COXpPaHEHUS MaccChl
BEILIECTBA, 3aKOH MOCTOSHCTBA COCTaBA.
2. OCHOBHBIC 3aKOHBI XUMUYECKUX TIPEBPAIICHUN: 3aKOH ABOTAJIPO U CIICICTBHS
13 3aKOHA, 3aKOH 3KBHUBAJICHTOB.
3. Crpoenue aToma.
4. Tlepuomnueckuit 3akoH J[.I. Menneneena.
5. Crpykrypa nepuoaunueckoit cucremsl .M. Menneneena.
6. S, p,d, f—osmeMeHThI 1 UX MECTO B IEPUOTUUECKON CUCTEME.
7. KoBanmeHTHas XUMHYECKas CBsI3b: HEMOJSpHAs, TOJSIpHAss U JOHOPHO-
aKILIeNTOPHAsI.
8. HaceImaeMocTh 1 HallpaBJICHHOCTh KOBAJICHTHOW CBSI3H.
9. WonHas, BOIOpOAHASA U METAJUTHUECKAss XUMHUYECKHE CBSI3U.
10. Xummueckoe paBHoBecue. [Ipunmmmn Jle-IlaTemnse.
11. TlonsiTue 0 KaTanuse.
12. Teopus IEKTPOIIUTHICCKON TUCCOITUAITIH.
13. Crenenp pauccouumanuu. CunbHble W clabble 3MeKTponuThl. KoHcTaHTa
JUCCOITUAINH.
14. NonHoe nmpousBeieHre BOAbl. BOOpOIHEIN MOKa3aTens.
15. T'unponus coneit (onpeaeneHue, TUIIbI).
16. MexaH13M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHH.
17. MeTombl  COCTaBIEHUS ypPaBHEHUH  OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.



https://lms-test.gausz.ru/

18.

19.
20.
21.
22.
23.
24,
25.

26.

217.

BrusHue peaknmuu cpenbl Ha  XapakTep NPOTCKAHUS OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi

OCHOBHBIE TIOJIOKEHUS KOOPAHMHAIIMOHHOW TCOPHH.

Homenknatypa KOMIUIEKCHBIX COSTUHEHHIA.

Oxcusl: onpe/elieHre, KiraccuuKarys U CBOMCTRA.

Kucnotsr: onpenenenue, kiaccupuKaius U CBOWCTBA.

OcHoBaHHus: onpe/ieICHHe, KiacCH(PUKAIUA ¥ CBONCTBA.

Conu: onpenenenue, Kiaccu(GuKaus 1 CBONCTBA.

CocTaBbTe MOJICKYJSAPHOE, TOJHOEC W COKpAIICHHOEC HWOHHBIC YPaBHCHHSI
peakiuu MeXIy IByMs BellecTBamu (B OwieTrax NpuUBEIEHBI (OpMyITbI
BEILIECTB).

B xaxom HanpaBlieHUU MPOU30UIECT CMEIIEHUE XMMHUECKOTO PABHOBECHS PH
W3MEHCHUHU JaBJICHUSA, TEMIIEPaTyphl, KOHIICHTPAIIMH BEUICCTB B PCAKIUU
(YpaBHEHHMS peaKkiliii ¥ YCIIOBUS CMEIIIEHUSI PABHOBECHS yKa3aHbI B OHMIIETaX).
Hamucate ypaBHEHHE THIPOJIHM3a COJM B MOJICKYJSIPHOM, IIOJHOM U
COKpAIICHHOM MOHHOM BHJIE (B OmiieTax yka3zaHbl (JOPMYIIbI COJICH pa3HBIX
THIIOB THAPOJIH3A).

CocraBUTh JJIEKTPOHHBIM OallaHC, YKa3aTh OKHUCJIUTEIb W BOCCTAHOBUTEIIb,
paccTaBuTh KOI(PQPUIMCHTH B YPaBHCHHH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOM
peakuuu (ypaBHEHHs peaklnii IPUBEICHBI B OMIIeTaX).

28.
29.

30.

31.
32.
33.

34.

35.

36.
37.

[Ipeamer, 3agaun U METObI AHATTUTUYECKON XHUMUH.

XHUMHUYECKHE METO/bl KAUEeCTBEHHOIO aHalh3a W YCIOBUS MPOBEICHUS
peaKkuuid.

[ToHsITHS KA4YeCTBEHHOTO aHAIM3a: AaHAJIUTUYECKas peakius, peareHT,
aHAIMTUYECKasl TpyIMa, TPYIIOBON peareHT, OOHAPYKUBAEMBbI MUHUMYM,
MHUHHMMaJIbHAs KOHIIGHTpaIus, crenuduieckas (4acTHas) aHaIUTHYCCKas
peakius, CeINeKTUBHBIC (M30WpaTenbHbIC) pEaKIHWH, XapaKTepHbIC U
IPYNIOBBIE peakluu, APOOHBIN U CUCTEMATHUECKUN XOJ] aHATTU3a.
Krnaccudukanus KaTHoHOB U aHUOHOB.

CriocoObI BEIpOKCHHS KOHIIEHTPAIIUU PacTBOpa.

XUMHYECKHE METOJbl KOJIMYECTBEHHOTO aHaIHM3a W YCIOBUS MPOBEICHUS
peaKuui.

[ToHsATHS KOMMYECTBEHHOTO aHaiau3a (ocaguTesbHas W BecoBas (HOpMBI,
TUTPOBAaHUE, TUTPAHT, TUTP, TOYKA HKBUBAJIEHTHOCTH, KOHEUYHAs TOYKa
TUTPOBAHUS, UHIUKATOP).

TuTpoBaHHBIE PACTBOPHI.

OmuoOKHu KOJIMYECTBEHHOI'O aHAJIM3a.

Bupl THTpOBaHMS M METOJIbI YCTAHOBJIEHUSI KOHEYHOM TOYKU TUTPOBAHUS.




BAPUAHT BUIETA JIUISA CIAYU 3AUYETA
MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
®OI'bOY BO «I'ocynapcTBeHHBIN arpapHblii yHUBepcUTET CeBEepHOTO 3aypaibsi»
ATpOTEXHOJIOTMYECKUN HHCTUTYT
Kadenpa o6meit xumuu um. N.J1. Komuccaposa
Jucuunnmna «Heopranudeckast 1 aHaIUTAYECKaAsE XUMUS»
Cnenuanuret 36.05.01 «Berepunapusi»

DK3aMeHannoHHbINA OmiteT Ne 1
1. OcHOBHBIE 3aKOHBI XUMUYECKUX IMPEBPAIICHUN: 3aKOH COXPAaHEHUSI MAcCChl BEIIECTBA, 3aKOH
MTOCTOSIHCTBA COCTaBa.
2. CriocoObI BeIpaKEHUS KOHIIEHTPAIIUU PacTBOPA.

3. CocTaBbTe MOJICKY/ISPHOE, IIOJTHOE U COKPAIIICHHOE HOHHBIE ypaBHeHUs peakiuu Mexay AlCls
u KOH.

Dk3ameHatop, npodeccop, 1.0.H. N.B. I'pexoBa

IIpouenypa oneHnBaHus 3a4eTa

[IpomexyTouHasi aTTecTalus, KaK KOMIUIEKCHOE MEpOINpHUATHE, BKIIOYACT IPUEM 3adera.
HeoOxonuMpIMH yCIOBUSIMM JOIyCKa K Cllade 3ayeTa SIBJSIIOTCS 3allUIICHHBIE PE3yJIbTaThl
naboparopHbIX padoT. [Ipu moAroToBKe K caayue 3auera peKOMEHAYETCs MOIb30BaThHCS 3aUCSIMH,
CACNaHHBIMU Ha JIaDOpAaTOPHBIX M JIEKIMOHHBIX 3aHATHSAX, a TaKKe B XOJe TeKylluen
CaMOCTOSITENIbHOM padoThl. 3aUeT MPOXOIUT B MHUCbMEHHOH (hopme u cobecenoBanusi. CTyaeHTy
JIOCTAeTCsl BapHAHT 3aJ[aHUs ITyTeM COOCTBEHHOTO CIy4ailHOTO BBIOOpa W mpemocTaBisiercs 15
MUHYT Ha MOJTOTOBKY. 3all[UTa TOTOBOTO PELICHUs MPOUCXOIUT B BUJE coOECe0BaHNUs, HA YTO
OTBOJMTCS 5 MHHYT. 3aJaHUE COCTOUT M3 3-X BOIPOCOB, TPEOYIOIINE MUCEMEHHOTO OTBETA, 110
€ro UTOT'aM BBICTABIISIETCS «3aYTEHO» UJTH «HE 3a4TCHO».

HIxaJia oneHMBaHUsI YCTHOI'O 3a4eTa

Ormenka Omnucanue

o6yqa}0m1/1171051 CaMOCTOATCIIBHO PCHIACT IMOCTABJIICHHBIC 3aada4U, HUCIIOJIb3YS BECH
ApCCHAJI HUMCHOIIUXCH 3HaHHI>i, YMeHI/Iﬁ U HAaBbIKOB; YMCCT OLCHUBATD,
AHAJIM3UPOBATL U 0606H_[8.TB, ACJIaTh BBIBOJABI 110 PE3yJIbTaTaM COOCTBEHHOI
3a4TC€HO | ACATCIIBHOCTH, O6y‘laIOHlHIZCH Ha BBICOKOM YPOBHC CIIOCOOCH HMCIOJIB30BaTh 3HAHUS
0 CTpOCHHUHU BEHIECCTBA, MNPHUPOAC XUMHYSCKOM CBS3H B Pa3IMUHBIX KJIacCax
XHUMHUYCCKUX COC}II/IHGHI/II\/'I JJIs1 IIOHUMaHUA CBOMCTB MarepruajIoB MU MCXaHU3MaA
XUMHYCCKUX IMPOLCCCOB, MPOTCKAIOIIUX B OKPYXKAIOIIEM MUPC.

oOyJaromuiicss TOMycTUa TpyOble OMMOKM U HE MOT MPUMEHUTH TMOTYYCHHBIE
3HAHUSA JUISI pelleHus (BBIMOJIHEHUS) TOCTaBIEHHON 3a1auu (3a1aHusi), 000CHOBATh

MMPUMCHACMBIC TIOJIOKCHUA; o6yqa101u1/11710;1 Ha HH3KOM YPOBHC CIIOCOOCH
HC

HCIIOJIb30BATh 3HAaHHA O CTPOCHHUH BCIICCTBA, HNPUPOAC XUMHYECKOM CBS3U B
3a4TCHO

Pa3IMYHBIX KJIacCaX XHMHUYCCKHUX CO@)II/IHGHPIIZ J1s1  ITOHHUMAaHU S CBONCTB
MaT€prajIoB U MCXaHU3Ma XUMHUUYCCKHUX IMPOLECCOB, MPOTCKAIOIIUX B OKPYXKAIOIIEM
MHUpeE.




2. Kputepun onenuBanus pedepara u NpuMepHbIii NepedyeHb TeM

Tembl pedepaToB

. 3HaUYeHHE a30Ta B MIPUPOJIE.

. KpyroBoport azota B npupoze.

. Ilony4yenne aMMuaka 1 €ro IpuMEHEHNE B BETEPHHAPHH.

. Kucnoponconepxaiue coeqHeHHs a30Ta U UX MPUMEHEHUE B BETEPUHAPHUU.
. OKkcuipl a30Ta U 3arpsi3HEHHE UMHU OKPYKAIOIIEH CpeIbl.

. [lomyuenue u npuMeHeHHe a30THOM KUCIOTH U HUTPATOB.

. OTkpeITHE Dochopa U ero AIOTPONUYECKIE BUION3MEHEHHUS.

. Kpyrosopot ¢ocdopa B npupoe.

. [Ipumenenue dhocdopa u ero CoeTMHESHUH.

. UcTOUHMKH Cepbl.

. [lomyuyenue cepHOU KUCIIOTHI.

. 3HaueHUE Cephl U €€ COSAMHEHUH B IPUPO/IE, IPUMEHEHUE B BETEPUHAPHH.
. CBoiicTBa 1 3HaU€HHUE BOJIBI B IPUPO/IE.

. Boga B »xu3HM yenoBeka.

. 3Ha4YeHUE XJIOpa U €0 COCAMHEHUH B IPUPO/IE.

. [lonydenue u npuMeHeHUe COISTHONU KUCTIOTHI.

. IloBapeHHas CoJb.

. UcTopust OTKpBITHS U 3HaYEHUE HOAa.

. UcTouHMKH TIOTTyYeHUsI M IPIMEHEHUE COCTUHEHNH 0a B MEIMIIUHE U BETEPUHAPHH.
. Uctopus oTkpbITHS OpOoMa U MPUMEHEHUE er0 COSAMHEHNUN B MEAUIIMHE U BETEPUHAPHH.
. Pacipoctpanenue B mpupoje v IpuMEHEHNE COeTMHEHH (Topa.

. UcTopust oTKpbITHS U CBOICTBa PTOpAa.

. 3Ha4YeHUE B IPUPOJIC, TPUMEHEHUE HATPUS U €70 COSAMHEHUIA.

. 3HaueHue B MPUPO/JIE, IPUMEHEHHE KAl U €r0 COeAMHEHU.

. 3Ha4YeHUE B IPUPOJIC, TPUMEHEHHUE KAJBIIHS U €T0 COCTMHECHUH.

. 3HaueHue B MPUPOJIE, MPUMEHEHHE MarHUs U €r0 COCTUHEHUI.

. 3HaYeHUE B IPUPOJIE, TPUMEHEHHUE Oapus M €r0 COSAMHEHUIA.

. 3HaueHue B MPUPO/JIE, MPUMEHEHNE MapTaHIla U €r0 COSAMHEHUIA.

. 3HaYeHUE B PUPOJIE, TPIMEHEHUE XPOMa U €TO COCIMHEHUH.

30. 3HayeHue B NpUpPoO/ie, MPUMEHEHUE JKeJle3a U €r0 COSMHEHUH.

31. 3naueHue B Mpupoie, MPUMEHEHNE MEIU U €r0 COCTUHECHHIA.

32. 3naveHue B mpHUpoJie, MPUMEHEHHUE [IMHKA U €T0 COSTUHEHUH.

33. 3HaueHue B MPUPOJIC, TPUMEHEHUE PTYTU U €€ COCTUHECHHUII.

34. 3naueHue B pUpojie, IpUMEHEHNEe cepedpa U ero COeTUHECHHIA.

35. 3HayeHue B Npupoe, MPUMEHEHHUE 30J10Ta U €ro COeTMHEHUH.

36. 3HaueHue B MPUPOJIC, TPUMEHEHNE MBIIIbSIKA U €r0 COSAMHEHUH.

37. 3nadeHue B mpUpoie, MPUMEHEHUE PATUOAKTUBHBIX SJIEMEHTOB.
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IMpouenypa ouennBanus pedepara

B paboueii nporpaMmMe IUCHUIIIIMHBI TPUBOAUTCS IEPEUEHB TEM, CPEIU KOTOPHIX CTYJECHT MOXKET
BbIOpaTh TEMY pedepaTa.

ITapameTpsl OIIEHOYHOTO CPENICTBA:

- "H(GOPMAaIMOHHAS JOCTATOYHOCTh;

- COOTBETCTBHE MaTepuaja TeME U IUIAHY;

- CTWJIb U S3bIK M3JI0KEHUS (1L1e1eco00pa3Hoe UCTIONb30BaHUE TEPMUHOJIOTUH, MTOSICHEHUE HOBBIX
MOHSTUN, TAKOHUYHOCTH,

- JOTUYHOCTb, IPABUIBLHOCTH IPUMEHEHHSI U 0(hOpMIICHHUS LIUTAT U Jp.);

- HAJTMYUE BBIPAKEHHON COOCTBEHHOM MO3HITNH;

- QIEKBaTHOCTh M KOJIMYECTBO MCIOJIb30BaHHBIX HCTOYHUKOB (10-15);

- BJIaJICHAE MAaTE€PUAJIOM.



Ha 3amuty pedepata, cocTosimyro U3 3aiuThl pedepara U OTBETOB Ha BOIPOCHI, OTBoaUTCS 10-
15 MunyT.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTaBIIsIeTCS oOydarolmeMycs, eciau TeMa pedepara MOJHOCTbIO PACKPHITA,
3aYTeHO | cofepaHue pedepata COOTBETCTBYET IUIAHY, CTYJCHT XOpOIIO BiaJeeT
MaTepuajIoM, yCIIEITHO OTBEYaeT Ha BOMPOCHI.

BBICTABIISICTCSl 00yYalOLIeMycsi, €ClIi TeMa pedepara He pacKpbiTa, COICpPIKaHHE

HE pedepara He COOTBETCTBYET IUIaHYy, BJaJIeHHE MaTepUAIOM YaCTHYHOE, CTYICHT He
3aqICHO | orpeyaer Ha 6oee ueM 50% BOIPOCOB.
3. Kputepuu BbInoTHeHHs] KOHTPOJBHBIX Pa0OT U NPUMEPHbBIii IepeYeHb BAPUAHTOB
3aaHus 1J151 KOHTPOJbHBIX padoT (3a0uHast GpopMa 00y4eHHs)
Bapuanr 1
1. CocraButh (HhOpMyITbI OKCHJIOB: AIFOMHHUS, XJIopa (5), HaTpus, xkene3a (3), cepsl (6).

2. YcTaHOBUTH, K KaKOU Ipymre (OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHbIC) OTHOCSTCS JIaHHbIE
OKCH/IBI.

3. CocraBuTh (QOpMysbl THAPOKCUIOB JAHHBIX OKCHUIOB. YKa3zaTh, K KakOW Tpymnme Mo
KJIaCCU(PUKALIMKM OHU OTHOCATCS, U JaTh UM Ha3BaHUE.

4. BrucaTh B KJIETOYKHU JaHHOW TaOMULBI (POPMYIIBI CPETHUX, OCHOBHBIX U KHCIBIX COJICH.
Jats uM Ha3BaHUs.

HNO3 H.COs3 H3POq4

NaOH

Fe(OH):

Al(OH)3

5. OnpenenuTs B KaKOM HAaIPaBJICHUU TPOU3OUIET CMEIICHHE XHMMHYECKOTO PAaBHOBECHSI IPH
YBEJIMUEHUHN [ABJICHUSA, TMOBBIIICHUN TEMIEPATyphbl, YBEITUYCHUU KOHIIGHTpAIlMM aMMHaKa B
peaknun: 4NHz+502¢5>4N0O+6H.0+Q

6. Hamicath ypaBHEHUS JIEKTPOJUTHYECKON JTUCCOIMAINN B PACTBOPAX CIICAYIONINX BEIICCTB:
H2SO4, Mg(OH)s..

7. COCTaBUTh MOJIEKYJIIPHOE, TTOJHOE U COKPAIIICHHOEC HOHHBIE ypaBHEHHs peakiuu Mex 1y BaCl,
u NaxSOa.

8. HamucaTth ypaBHEHHWE THPOIU3a COJH B MOJICKYJSIPHOM, TIOJTHOM M COKPAIICHHOM HOHHOM
suje: MgCl..

9. OnpenenuTh CTENICHh OKUCIICHUS 3JIeMeHTOB B coenuueHusx: HoS, KMnOa.

10. CocTaBuTh SNEKTPOHHBIM OalaHC, yKa3aTh OKHUCIUTENh W BOCCTAHOBUTENb, PACCTaBUTh
KO3 (UITMEHTHI B ypaBHEHUH OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHOM peaKIlnu:

Cu + HNO3 = Cu(NOgz)2 + NO + H20.

11. 3anomuuthe Tabnuily, B 3amaHud | yKa3aTh KOMILJIEKCOOOpa3oBaTellb, JUTAHIbI,
KOOPJMHAIIMOHHOE YHCIIO, BHYTPEHHIOIO U BHEIIHIOW cdepbl No (opmyrne KOMILIEKCHOTO
COCJIMHEHUS, B 3a/IaHUN 2 COCTABUTh BHYTPEHHIOK cepy U (HOpMyITy KOMILIEKCHOTO COCTHHEHUS
M0 yKa3aHHOMY KOMIUIEKCOOOpa30BaTeNto, JUraHAaM M KOOpAWHAIIMOHHOMY uwuciy. JlaTh
HA3BaHHS KOMITJICKCHBIM COCIMHEHUSIM.



No | Komnek- | Jlurangel | Koopnu- | BHyTpeHHss Honbl dopmyna HasBanue
coobpa- HallUOH- chepa BHEIIHEH | KOMIUIEKCHOTO | KOMIUIEKCHOTO
30BaTelb HOE KOMILIEKCa cdepbl COETUHEHUS COETMHEHUS
YHCJIO
1 [Fe(H20)6]SO4
2 Zn** OH" 4 Na*

IIpouenypa oneHMBAHUS KOHTPOJIbHBIX PadoT

K Hanucanuio KOHTPOJIBHOM pabOTHI HAJIO MPUCTYIIATH MOCIIE U3YYEHHS pa3jeia AUCIUILTUHBI B
COOTBETCTBUU C MPOrPAMMON U METOANYECKUMHU YKA3aHUSMHU.
CryneHT o4HOM (popMbl 0O0Y4YEHUsS BBHIOMpACT CIyYalHBIM METOJOM BapHaHT KOHTPOJILHON
paboThl MO M3Y4EHHOMY pa3jelly AUCHUIUIMHBL Paborta odopmiisercs B TeTpanu, ypaBHEHUS
peakiuil cienyer MucaTh CTPYKTYpHBIMH (QopMysiamMH M MHOJIHCHIBATh HAUMEHOBAHMS BCEX
BEIIIECTB 110 MEKIYHAPOIHON HOMEHKJIAType. BEIIOTHEHHYI0O KOHTPOJIBHYIO PabOTy CTYACHTHI
CHAIOT MPENOIaBaTENI0 HA CIEIYIONIEM 3aHITHH.
CryzneHTt 3a04Hoii (opMbI 00YUESHUS BBITTOIHSIET KOHTPOJIbHYIO padoTy, cocTosmryto u3 10 3amay,
KaXK7ash U3 KOTOPBIX OTHOCHTCS K OAHOMY M3 pa3[esioB opraHumdeckoid xumuu. s BwIOOpa
BapuaHTa 3aJlaHUsl CTYJEHT JOJDKEH HCIOJIb30BaTh TaOiuily | METOAMYeCKHX YKa3aHUH.
KontponbHas pabora mOoKHA HMMETh TUTYIBHBIM JIMCT C yKa3aHHEM Bceld HEOOXOAMMOMN
uH(popManuu (haMuIwsi, UMsI, OTIECTBO CTYICHTA, (aKyJIbTET, KypC, HAPABICHHUE TIOTOTOBKH,
rpynna, Gamunus, uMs, OT4ecTBO mpenonaBatens). Ilpu odopmienun paboThl BOMPOCHI
KOHTPOJILHOTO 33JJaHUsI MIEPEIUCHIBAIOTCS MOTHOCTHIO B TETpaib. [locie kaxk1oro Bompoca qaeTcst
YEeTKUIl U SICHBIA OTBET. YPaBHEHMs PEaKLUU ClIeIyeT MUCATh CTPYKTYPHBIMH (GopMyaamMu U
MOAMKUCHIBATH HAUMEHOBAHMS BCEX BEIIECTB IO MEXKIyHAPOIHOM HOMEHKIIaType. BrImomHeHHy10
U 3apPETUCTPUPOBAHHYIO KOHTPOJIBHYIO Pa0OTY CTYIEHTHI CAAIOT MPENOIaBaTENIo.
[Ipu oreHke YpOBHSI BBITIOJIHEHHS KOHTPOJBHOM pabOThI, B COOTBETCTBHUU C MOCTABICHHBIMU
HEJSIMH U 33JIJa4aMHU IS JAaHHOW JUCIUILTUHBI, YCTAHOBJICHBI CIEAYIOUINE KPUTEPUH:
® YMEHHE CaMOCTOSITEILHO U3y4aTh, AaHAJTU3UPOBATh U 0000IIATh TEOPETUUCCKUN MaTEepUal;
® yYMEHHE JIOTUYHO ¥ TPAMOTHO M3J1araTb COOCTBEHHBIC YMO3aKJIFOUSHHS U BBIBOJIBI;
® YMEHHE TOJb30BaThCs TJIOOATHHBIMH HH(GOPMAIIMOHHBIMUA PECypcaMU M TPABWIBHO HX

MIPENOIHECTH B KOHTPOJIHHOM padoTe.
IIpu oneHke omnpexaensercd IMOJHOTAa M3JO0KEHUS MaTepHalia, KaueCTBO U YETKOCTh IIpH
HaIMCaHUM YPaBHEHUN peaKIMi, HATMYUE JOCTAaTOYHBIX MOSICHEHUH, YUCIIO U XapaKTep OIMUOO0K
(CylIecTBEHHbIE MU HECYIIECTBEHHBIE).
CyIiecTBeHHbIE ONIMOKMA CBSA3aHBl C HEJAOCTATOYHOW TIYOMHOW M OCO3HAHHOCTHIO OTBETA
(HampuMmep, CTYICHT HEMPaBWIBHO yKa3al B XMMHUYECKON PeaKIH MPOIYKThl B3aUMOJIEHCTBUS
BEIIECTB, HEMPABWJIBHO MPUMEHHIJI 3aKOHBI WJTH TTPaBUJIa, UM HE CMOT IPUMEHUTh TEOPETUUECKUE
3HAHUS TSI OOBSICHEHUS TPAKTHYECKUX SBJICHUIA. )
HecymecTBenHbIe OMMOKN ONPEENsIIOTCS HEMOJIHOTOW OTBETa (HalpuMep, CTYICHTOM YITYIeH
U3 BHJIa Kakoi — 1100 HexapaKTepHBIN (pakT Mpu OTBETE Ha BOIIPOC).

Kpurepun oneHKkr KOHTPOJIbHOM padoThl 04HOM (opMbI 00yUeHust

OueHka Onucanue

PabGora BhImonHEHa B cpok; odopmieHHe, CTPyKTypa MU CTWIb paboThI
00pa31oBkle; paboTa BHIIOJIHEHA CAMOCTOSITEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE
5 000011eHus, 3aKI0YeHuss U BbIBOJbL. (OOywaromuiicss Ha BBICOKOM YpOBHE
CHOCOOEH MCIOb30BaTh 3HAHUS O CTPOEHUM BELIECTBA, NMPHUPOJE XUMHUYECKOH
CBSI3W B PA3IMYHBIX KJIaccaX XWUMHUYECKUX COCAMHEHUH UIT TIOHUMAaHHUs CBOHCTB




MaTepHajJoB M MeXaHW3Ma XUMHYECKHUX IPOLECCOB, MPOTEKAIOIUX B
OKpPY’KaroIlleM MUDE.

Pabora BbIlTOJIHEHA B CPOK; B O(POPMIICHHH, CTPYKTYpe U CTHJIC PabOThI HET
rpyObIX OmMOOK; paboTa BBIIOJHEHA CAMOCTOSITENLHO; MPHUCYTCTBYIOT
coOcTBeHHBIE 0000IIECHMS, 3aKIFOYCHHS W BBIBObI. OOyuaromuiics Ha 6a30BOM
YPOBHE CIIOCOOCH WCIOJIB30BaTh 3HAHHUS O CTPOCHHH BEIIECTBA, MPHUPOJC
XUMHUYECKOM CBSI3M B PA3JIMYHBIX KJIacCaX XUMHYECKHX COCIUHCHHH JUIS
MOHMMAHUS CBOWCTB MATEPUAIIOB M MEXaHHM3Ma XHMHYECKHX IPOIIECCOB,
MPOTEKAIOIINX B OKPYIKAIOLIEM MHpE.

PaGora BrIMONIHEHA ¢ HapylIeHHeM rpaduka; B opOpMICHUH, CTPYKTYPE U CTUIIC
paboThl €CTh HEAOCTaTKH; padOTa BBINOJHEHA CaMOCTOSTEIIBHO, MPUCYTCTBYIOT
cobctBeHHble 0000meHnss. OOyyaromuiicss Ha IMOPOTOBOM YpPOBHE CIOCOOEH
UCIIOJIb30BaTh 3HAHUS O CTPOCHUM BELIECTBA, MPUPOJEC XUMHYECCKOW CBSI3U B
Pa3iIMYHBIX KJACCaX XHMHUUYCCKHUX CoeﬂHHeHI/Iﬁ JJI1  IIOHHMMaHUA CBOMCTB
MaTepralioB W MEXaHH3Ma XHMHYECKHX MPOIECCOB, IPOTEKAIONIUX B
OKPY’KaroIeM MHUpe.

Odopmiienne paboTbl HE COOTBETCTBYET TpPEOOBaHMSM; OTCYTCTBYIOT HIIU
C/IeJaHbl HENpaBWIBHBIE BBIBOABI M 0000meHns. OOyJaromuiicss Ha HU3KOM
YPOBHE CIIOCOOEH HCHOJIb30BaTh 3HAHUS O CTPOEHUM BEILECTBA, IPHUPOJE
XUMHYECKOM CBSI3M B PA3JIMYHBIX KJIaccaX XUMHUYECKHX COECIUHEHMH JUIs
IOHUMaHMs CBOMCTB MaTepUajoB M MEXaHM3Ma XUMHUYECKUX IPOLECCOB,
IPOTEKAIOIUX B OKPY/KAIOLIEM MUpE.

Kpurtepun oieHKH KOHTPOJIbHOH Pa0oThI 3204H0I (hOpMBbI 00yUCHUSI

Orenka

Omnucanue

3a4TCHO

BBICTABIIICTCS B CIy4yae, €CIIM KOHTPOJIbHasg paboTa BBINOJIHEHA IO CBOEMY
BAapHUaHTY, JIOMYIIEHO MO KaXXIOMY BOIIPOCY MO OJHOW HECYIIECTBEHHOM OLINOKE U
Ha OJHMH BOMPOC AOMYIEHA OJHA CYIIecTBeHHas omnoOka. CTyIeHT Ha BBICOKOM
YpOBHE CIIOCOOEH UCIOJb30BaTh 3HAHMS O CTPOECHUU BEIECTBA, IPUPOJIE
XUMUYECKOM CBA3M B PA3NIMYHBIX KJIaccaX XUMHUYECKUX COEIMHEHUM IS
MOHMUMAaHUA CBOMCTB MATEPHAJIOB M MEXaHU3Ma XUMHYECKHUX IPOIECCOB,
MPOTEKAIOIIUX B OKPYXKAIOIIEM MUpE.

HC
3a4TCHO

BBICTABIIIETCA B CJy4yae, €ClIi KOHTpOJIbHAs paboTa BBIIIOJIHEHA HE IO CBOEMY
BapHaHTy, paboTa He OoTBeuyaeT TpeOoBaHMSIM OPOpMIICHHUS (BEIIECTBA HATTUCAHBI
oOmumMu (popmynamMu, Ha3BaHUS BEIIECTB HE TOJIMUCAHBI U T.II.), AOIMYIICHO IO
MATUACCSITH  TMPOLIEHTAM BOMPOCOB IO OJHOW  CYIIECTBEHHOW  OIIHOKe.
OOyuaromuiicsi Ha HU3KOM YPOBHE CIIOCOOCH MCIMOJIB30BaTh 3HAHUS O CTPOCHUH
BEIIECTBA, MPHUPOAEC XHUMHUECKOH CBSI3M B Pa3UYHBIX KJaccaX XUMHYECKHX
COCJTMHEHHUH 11 TIOHMMAaHWs CBOWCTB MaTEpHajOB M MEXaHWU3Ma XHUMHUYCCKUX
MIPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHPE.




