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[Ipencenarens METOIUYIECKON KOMUCCUH HHCTUTYTA 0O.B. KoBaneBa
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JIMpeKTOop MHCTUTYTA: A.A. baxapes



1. IlepeyeHb NJIAaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs 1O AUCHHUILINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo [lepeuenb mIaHUPyEMBIX
Pesynbratel WNHaukaTop AOCTHKEHUS
Komne- pe3yIbTaTOB OOYUYCHHSI T10
OCBOEHUA KOMIIETEHIIUHA
meHyuu JUCLIUTLINHE
OIIK-4 CniocobGen 3Hams.
- OCHOBHBIC ITIOHATHA U 3aKOHBI
WCIIOJIb30BaTh B
o XHMHH;
PO ECCHOHATTEHOM
- METOAbI aHAJIN3a XUMHYCCKHUX
JEeSTeTHOCTH METOBI MPOTIECCOB;
pelieHns 3aaad C ymemp:
HCIIOJIb30BAaHUEM - OOBSCHATH CYITHOCTh
COBPEMEHHOTO N A-4onk-4 [Ipumenser XUMHUYECKHX TIPOLECCOB;
000pyAOBaHUSI TPU OCHOBHBIC TTOHSITHS U 3aKOHBI - MCTIOJIb30BATh TEOPETHYECKUE
pa3paboTKe HOBBIX XUMUH, JEMOHCTPUPYET 3HaHMA U IIPAKTUICCKUE HABBIKH,
OIIK-4 | TexHonoOrHi U NOHMMaHUE XMMHUYECKHUX TIOTYICHHBIC IIPH H3y1CHAH
UCIIOIb30BaTh IPOLIECCOB B 00IACTH MCEHHH“HH’
v enaoemas:
COBPEMEHHYIO npogecCHOHANBEHON
- OCHOBHBIMH HaBbIKaMHU
mpohecCHOHATBHYIO JIeSITEIIbHOCTH
oOparmeHns ¢ 1abopaTOPHEIM U
METOMOJIOTHIO JUTS pUOOPHBIM 000PYIOBaHUEM;
pOBCACHNUA - METOIaMU XMMHUYECKOTO
SKCIICPHUMCHTAIbHBIX aHanM3a JJIsl MOCJETYIOIIEeTo ero
HCCIIeIOBaHUHN U HCIIOJIb30BaHUS B
HMHTEPIIPETAIUU UX podeCcCHOHATBHOM
JACATCIBbHOCTH.

pe3yIbTaToB

2. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH IPOrpaMMBbl

JlanHasi OUCHUIUIMHA OTHOCHUTCS K bioxy [ ob0s3arenbHONM 4YacTu 0Opa3oBaTeIbHOM
nporpaMMel. J[jsl ycrenHoro u3yueHus: TUCIUILUIMHEI CTYAeHTaM HeOOXOAUMbI 0a30BbIe 3HAHUS
LIKOJIBHBIX KYpCOB @u3uxu, mamemamuxu u xumuu. Heoprannyeckas 1 aHaJIUTHYECKasi XUMUS
ABJISIETCSl TPEALIECTBYIOMIEH ISl W3Y4eHMs TaKuX MAWCHUIUIMH, Kak Opeanuueckas u
@uskonnouonasn xumus, buonocuueckas xumus, Ixono2us, Xumuko-moKCUKONOSUYECKUN AHATU3.

JucuunmuinHa usydaercs Ha 1 kypce B 1 cemectpe mo ouHoit hopme oOyuenns, Ha 1 Kypce B 1
cemMecTpe — 3a0uHOi opme u Ha 1 Kypce B 1 cemecTpe — 04HO-3a09HO# hopme.



3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO0mmas TpyA0eMKOCTh TUCIUTUIHH

bl coctaBisger 108 dacoB (3 3a4eTHBIX €AMHUIT).

Bun yae6HO# paboThI dopma o0yueHHs
OYHas OYHO-3a04Has 3a04yHas

AyauTOpHBIE 3aHATHS (BCEro) 48 24 12

B mom uucne: - - -

JlexuronHoro Tumna 16 8 4

CeMHHapCKOTO TUIIA 32 16 8

CamocrosiTejibHas padoTa (Bcero) 60 84 96

B mom uucne: - - -

[IpopaboTka MaTepuaia JEKIIHH, 30 42 72

MOATOTOBKA K 3aHATUSIM

CaMOCTOSTEILHOE U3YYCHUE TEM 4 2

KonTtposbHbie paboThl 14 20 24

Pedepar 12 20 -

Bug npoMexyTOYHOM aTrTecTanuu:

3a4er - - -
OO0mas Tpy10eMKOCTh 108 108 108
3 3 3
4. Conep:xkanue QU CHUNIHHBI
4.1. Conep:xanue pa3iesioB M CHUIIIHHBI

Ne HaumenoBanue paznena Coneprxanue pasjiena

n/m JUCHUTUIMHBI

1. Brenenue. Ocnogueble | Onpenenenue mnpeamera «xumus» Llenm u 3agaum Kypca.
3akoHbl U noHATUsA | [loHATHS aTOM, MOJIEKya, MOJIb, SKBUBAIEHT. MOJeKyIsipHast
XUMUU 1 MoJisipHasi Macchl. OCHOBHBIE XMMHYECKUE 3aKOHBI.

2. Crpoenue aToma. | Pa3BuTue nmpencTaBieHHl O CJI0KHOM CTPOCHHHM aTOMOB.
[Tepuonunueckuii 3axoH u | [lepuognueckuit 3akon J.M. MenneneeBa. Ctpykrypa
neproaAnYecKas cucteMa | mepuoauueckoit cuctembl J[.M. Menngeneesa, S-p-d-f-
AJIEMEHTOB J.N. | neMeHTHI.

MenneneeBa

3. Xumuyeckass CBs3b M | MeTOJl BalleHTHBIX CBsI3eid. THIBI XUMHUYECKOW CBSI3U

CTPOEHHE MOJIEKYII (koBasleHTHAsi, WOHHAs, METaJUIMYecKas, BOJOPOJHAs).
MexmonexkynspHble B3auMoaeicTBus (cuibsl Ban-nep-
Baannca): OpUEHTALIMOHHBIE, WHIYKIAOHHBIE,
JUCTIEPCUOHHBIC.

4. Xumunyeckasi kuHetuka u | [lonsitue o ckopoctu XuMuyeckux peaxkiuil. OcHOBHbIE

XUMHUYECKOe paBHOBecHE | (DakTOphI, BIMSIONIME HA CKOPOCTh XUMHYECKHX DPEaKIIHA.
3akoH aeiictBus Macc, mnpaBuio Baut-I'opda. Ilonstue o
KaTaJu3aTopax. BriusHue KaranmuM3aTopoB Ha CKOpPOCTh
XUMHUYECKUX peaKIui. Karamus TOMOT'€HHEBIN "
rereporeHHbii. OOpaTuMble U HEOOpAaTUMBIE PEaAKIIHH.
Xumuyeckoe paBHoBecue. [lpunmun Jle-lllarenbe u ero
MPAKTUYECKOE 3HAUYCHHE.

S. PactBopHI Jucnepcusle cucreMsl. MicTuHHBIE pacTBOpBL. Pusnueckas u

XUMHUYECKasi TEOPUH pacTBOPOB. [ uapaTHas Teopus
pactBopoB J[.1. Menaeneesa. Konnenrpanus pacTBOpoOB.




Teopust anekTpoauTHYECKON Aucconuanuu. Monnoe
MIPOU3BEICHNE BOJIBI, BOJOPOIHBIN MOKa3aTeh.
I'maponus cosneil.

6. OKHUCIIUTEIBHO- CTenieHb  OKHCJICHHUS, OKHMCIMTCIM M BOCCTAHOBHMTEIIM.
BOCCTAHOBUTEJILHBIE MeTtonasl COCTaBJICHUS ypaBHEHUI OKMCIUTENIBHO-
peakuuu BOCCTAaHOBUTENbHBIX peakuui. Tunbl OBP. DxBuBaneHTHI

OKHCJIUTEJSI U BOCCTAHOBUTEIS.

7. Kommnekcubie CnocoO6HOCTh aTOMOB K KOMILIEKCOOOpa3oBaHut0. OCHOBHbBIE

COEIMHEHH MOJIOKeHUsT Teopur BepHepa. Xwumuueckas CBsS3b B
KOMIUICKCHBIX COEIMHEHUsAX. HoMeHkmarypa, Iucconuanus,
M30MEepHUs KOMIUIEKCHBIX COCTMHCHHH.

8. Xumuyeckas [Ipenmer u 3amaud  AHAIUTUYECKOW XHUMHUU. MeToabl

UICHTU(DUKAIUS AHAIMTUYECKON XMMHUHM. KaueCTBEHHBIH M KOJUYECTBEHHBIH
aHanu3 BemiecTB. (OCHOBHBIE BHALI  KOJIMYECTBCHHOIO
aHaJM3a: rPAaBUMETPUICCKUN, THTPUMETPHUCCKHUH.

9. XUMHUS 3IEMEHTOB XapakTepucTuka HemerauioB S5, 6 w7 rpymni.

XapakTeprucTHKa METAJLIOB.
4.2. Pa3zgennbl IMCHUILIMHLI U BUABI 3aHATHH
ouHast (hoopMa oOyUeHUs
No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/o JIACIIUILTNHBI THIA THIA 4acoB
1. | Beeneune. OCHOBHBIE 3aKOHBI U 1 8 4 13
IMOHATHS XUMHUHU
2. | Ctpoenue aroma. Ileprognueckuii 1 - 4 5
3aKOH W TIEPUOJMYECKasi CUCTEMa
anemenToB .M. Menaeneepa
3. | XuMuueckas CBSI3b M CTPOCHHE 2 - 4 6
MOJICKYIT
4, | XuMudeckas KMHETHKA U - 2 4 6
XUMHYECKOE PABHOBECHUE
5. | PactBopsl 2 6 12 20
6. | OxuCIUTENBHO- 2 2 4 8
BOCCTAaHOBUTEJIbHBIC PEAKIINH
7. | KoMmiaekcHbIE cOeIUHEHUS 2 2 4 8
8. | Xumuueckas uneHTHOUKALUS 4 12 12 28
9. | XuMHus dIIEMEHTOB 2 - 12 14
Hroro: 16 32 60 108
OYHO-3a04Hast popma 00yUeHHs
No HaunmenoBanue pasnena Jlekumonnoro | CeMUHApCKOTO CP Bcero,
n/o THACIIATUIHHEI THIIA THIA 4acoB
1. | Beeneune. OCHOBHBIE 3aKOHBI U 1 1 4 6
MMOHATHS XUMHUU
2. | Ctpoenue aroma. [lepuoamaeckuit 1 - 4 5
3aKOH U TIEPUOIUYECKAsi CUCTEMa
anemenToB JI.M. Menneneena
3. | XuMuueckas CBsI3b U CTpPOCHHE 1 - 4 5
MOJICKYJT




4. | XuMuyeckasi KHHETHKA U - 1 4 5
XHUMHUYECKOE paBHOBECHE
5. | PactBOpBI 2 4 20 26
6. | OxuciautensHO- 1 2 4 7
BOCCTAHOBHTEJIbHBIC PEAKIINU
7. | KoMmiekcHbIE cOeTUHEHUS 1 2 4 7
8. | Xummuueckas uaeHTUOUKAIUS 1 6 20 27
9. | Xumus 371IeMEHTOB - - 20 20
Hroro: 8 16 84 108
3aouHas hopma 0O0ydIeHUS
Ne HaumenoBanue pa3aena Jlexuunonnoro | CeMMHapCKOTo CP Bcero,
n/m T CIATUTHHBI TUTIA TUTIA 4acoB
1. | Beenenue. OCHOBHBIC 3aKOHBI H 1 1 6 8
TIOHSATHUS] XUMUH
2. | Crpoenue aroma. [lepunoamuaeckuit 1 - 8 9
3aKOH W [EPUOINYECKas CUCTEMa
anemenToB .M. Menneneena
3. | Xumudeckas CBsI3b U CTPOCHHE 1 - 6 7
MOJICKYJT
4. | XuMudeckasi KHHETHKA U 1 - 6 7
XHUMHAYECKOE paBHOBECHE
5. | PactBOpBI - 2 18 20
6. | OxuciauTensHO- - 1 6 7
BOCCTAHOBHTEJIbHBIC PEAKIINU
7. | KoMiuiekcHbIE cOeTMHEHUS - 1 6 7
8. | Xumuueckas naeHTHPHUKAINS - 3 20 23
9. | Xumus >1eMeHTOB - - 20 20
Hroro: 4 8 96 108
4.3. 3aHsATHSA CEMHMHAPCKOIO THNA
Ne Ne TpynoemkocTs
n/m | pasaen (gac)
a Tema OYHAsl | OYHO- | 3a04Has
JTUCITH 3a04Hast
TUTHHBI
1. 1 BBoanoe 3ansartue. [IpaBuna paboTsl B 2 1 1
XUMHUYECKOH 1abopaTopun. TexHuka
71a00paTOPHBIX PadOT.
2. 1 Kitaccbl HeopraHu4ecKkux CoeIMHEHUM 2 - -
3. 1 Onpenenenne HKBUBAJIEHTa MarHusi METOJJOM 4 - -
BBITECHECHHSI.
4, 2 Crpoenune atoma. [lepuognyeckuii 3aK0H U - - -
nepuoauveckas cucrema snemenTos ..
Menneneesna.
5. 3 XUMHUYECKasi CBS3b U CTPOCHUE MOJIEKYIL. - - -
6. 4 XUMHUYECKOE PAaBHOBECHE 2 - -
7. 5 IIpuroToBneHue pacTBOPOB pa3InYHON 2 - -
KOHIICHTPAIAN




8. 5 DNIEKTPOIMTHYECKAs TUCCOITUAIIHS 2 1 1
Q. 5 I'unponus coneit 2 2 1
10. 6 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 2 2 1
11. 7 KoMmmnekcHble coequHEHNS 2 2 1
12. 8 KauecTBeHHBII aHAIN3 HEU3BECTHOI'O BELIECTBA 4 4 1
13. 8 I'paBuMeTpHUUECKUN METON 4 2 1
14. 8 Meroa HelTpanu3alum. 4 2 1
15. 9 XUMHS 2JIEMEHTOB - - -

Hroro: 32 16 8

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

5. Opranu3amnusi caMmoCTOSITeIbHOH PadoThI 00yUYAIOIIHUXCSI 110 JUCIUIIJINHE

5.1. Tunsl caMmoCTOATEILHOMH PadOTHI U €€ KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00yyeHust Texymuit KOHTPOJIb
OuHast OYHO- | 3a04YHas
3a04Has
[IpopaboTka mMaTepuaia JeKIIHi, 30 42 72 TECTUPOBAHUE
MOJITOTOBKA K 3aHITHIM
CaMocCTOsATeIbHOE U3YUYCHUE TEM 4 2 TECTUPOBAHUE
KoHTponbHbIe paboThI 14 20 24 KOHTpOJIbHAast paboTa
Pedepar 12 20 - 3aIuTa
BCETO YaCOB! 60 84 96

5.2. YueOHO-MeTOANUECKHE MaTepuaJbl 1Jis CaMOCTOSITEJILHOM paﬁoTLI:

I. Xomuenko [I'.Il., IlwroBnu W.K. Heopranuyeckas xXumus —

cesibekoxo3sicTBeHHbIX By30B. CI16: UTK I'panut, 2009. 464 c.
2. I'muuka H.JL. O6mas xumust. M.: FOpaiir, 2010. 886 c.
3. Hurosnu UK. Kypc ananmurnyeckoit xumun: yaeOnuk. 8-¢ n3a. CII6.: Jlans, 2004.
IIpu u3yyeHUH TUCHUNIHHBI HCMOJIb3YIOTCH MHANBUIYAJIbHbIE 321aHUS:
1. Krnaccel HEOpPraHMYECKUX COCIWHEHMA — TPOBEPOUYHAS OCTATOYHBIX IIKOJIBHBIX

3HaHuM. B kapTouke 5 3amaHuii.
2. Croco0sl

BBIPAXKECHHSI KOHIIEHTpPAllMHd PACTBOPOB

MIPOLICHTHYIO, MOJISIPHYIO U HOPMaJIbHbIE KOHLICHTPALIUH.
3. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU — BKIIIOYAIOT HANKCAHUS YpaBHEHUN
peakuuii ¥ pacCTaHOBKY KO3(P(PUIIMEHTOB 3JIEKTPOHHBIM U 3JIEKTPOHHO-MOHHBIM OajaHCaMH.
4. KontpoabHbie paboThl, cocTaBieHHble ['pexosoii 1.B.
5. Tectsl AN CaMOKOHTPOJIS, cocTaBieHHbIe ['pexoBoil U.B.

5.3. Tembl, BHIHOCHMbIE HA CAMOCTOSITEIbHOE H3YUCHHE:

1. OCHOBHBIE ITOHSITUS XUMHUH.
2. CtpoeHue aToMma.
3. XuMHnueckast KHHETHKA.

BKJIFOUCHBI

YUEOHHUK  JUIs

4. I[I/ICHCpCHBIe cucreMbl. MicTuHHEBIE pacCTBOPHI. du3nueckas U XuMuuecKas TCOpHUU

pacTBOpOB.
5. XuMus 3JIEMEHTOB.

5.4. Temsl pedepatos:
1. 3HaueHue a3oTa B IpUPOJIE.
2. KpyroBopot a3zota B mpupoe.

3agadyu  Ha



3. INony4eHue aMMuaKa 1 ero IpUMEHEHUE B BETCPUHAPHH.

4. Kucnopoconepkaiiye COeIMHEHHsSI a30Ta U MX IPUMEHEHUE B BETEpUHAPUH.
5. OKcu/ibl a30Ta U 3arps3HEHUE UMH OKPY)KAIOIICH CPE/IbI.

6. [lonyveHue u MpUMEHEHHE a30THOW KHCIIOTHI U HUTPATOB.

7. OtkpeiTHe ocdopa v ero ANTOTPONHISCKUE BUTOU3MEHECHHS.

8. Kpyrosoport dochopa B mpupoze.

9. [Ipumenenue docdopa u ero COeTUHESHUH.

10.

11

Uctounuku cepsl.

. [lomyuyenue cepHOU KUCIIOTHI.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

3HaueHUE Cephl U €€ COEAUHEHNH B IPUPOJIE, IPUMEHEHUE B BETEPUHAPHUH.
CBolicTBa U 3Ha4EHUE BOJBI B IIPUPO/IE.

Bopa B %u3HHU YenoBeKa.

3HaueHUE XJI0pa U €ro COEIUHEHUH B IPUPOJIE.

[TosrydyeHnue 1 NpUMEHEHUE COJISTHON KUCIIOTHI.

IToBapeHHas coJlb.

HcTopust OTKpBITHS U 3HAYEHUE HOAA.

HcTouyHUKY NOJTy4yeHUsl ¥ IPUMEHEHUE COEAMHEHNH 10/1a B MEIULIMHE U BETEpPUHAPUH.
Hcropus oTKpeITUS OpOMa U IPUMEHEHHE €ro COeTMHEHUH B METUIIMHE U BETEPUHAPUH.
Pacnpoctpanenue B npupojie ¥ MpUMEHEHHE COeAMHEHUH (ropa.

Hcropus oTKpBITUS U CBOMCTBA TOpA.

3HaueHue B IPUPOJE, IPUMEHEHUE HATPUSI U €r0 COSIUHEHUM.

3HaueHue B IPUPOJE, IPUMEHEHHE KAl U €T0 COEIUHEHU.

3HaueHue B PUPOJE, IPUMEHEHHUE KaJIbLIUS U €r0 COEAUHEHUH.

3HaueHue B IPUPOJE, IPUMEHEHNE MAarHUs U €ro COCIMHEHUN.

3HavyeHue B IPUPOJIE, TPUMEHEHUE Oapus M €r0 COSAMHEHUIA.

3HaueHue B IPUPOJE, IPUMEHEHNE MapraHLia U €ro COEAMHEHUN.
3HaueHue B IPUPOJE, IPUMEHEHHE XpOMa U €r0 COETMHEHUH.

3HaueHue B IPUPOJE, IPUMEHEHHE JKeJe3a U €ro COCAUHEHUM.

3HaueHue B PUPOJE, IPUMEHEHHE MEU U €0 COCTUHEHUI.

3HaueHue B IPUPOJE, IPUMEHEHUE LIMHKA U €70 COEAMHEHUMN.

3HaueHue B MPUPOJE, IPUMEHEHHE PTYTH U €€ COETUHEHUI.

3Ha4yeHue B IpUPOJIe, IPUMEHEHUE cepedpa 1 ero COeAMHEHUH.

3HaveHue B MPUPOJIC, TPUMEHEHHE 30JI0Ta i €T0 COSTUHEHUN.

3HaueHUE B IPUPOJE, IPUMEHEHHUE MBIIIBAKA U €0 COCIUHEHUI.
3HaueHue B MPUPOJIE, IPUMEHEHHE PaIMOAKTUBHBIX JIEMEHTOB.

6. @oHJ OlEHOYHBIX CpeaAcCTB NaJdA TIPOBECACHUA l'lpOMC)KyTO‘lHOifI aTrrecralnmumn

oﬁyqammnxm Mo AMCHMIIJINHE

6.1 Hepeqeﬂb KOMIIETEHIIMIiT M OLeHOYHbIE cpeacrea HHAMKATOpPA JOCTHUKCHUS

KOMIIeTeHIMH
Koo [Iepeuens mIaHUpyeMBbIX HaumenoBanue
NHaukaTop AOCTHKEHUS
Komne- pe3yabTaTOB OOYYEHHS 110 OIIEHOYHOT'O
KOMIIETEHIINHU
meHyuu JUCLUIIIINHE CpeacTBa
OIIK-4 | Ud-4onk-4 3HAMD. Tect
[IpumeHsieT OCHOBHBIE - OCHOBHBIE TTOHATHS U 3aKOHBI | DK3aMEeHAIIMOHHBIN
MMOHATHS ¥ 3aKOHBI XMMHH, XHUMHH; ouner
JIEMOHCTPUPYET MTOHUMaHUE - METOJILI aHAIN3a
XUMUYECKUX MTPOLIECCOB B XUMHUUYECKUX ITPOLECCOB.
obyactu mpodecCHOHATBHON




JNeSITEIbHOCTHU ymembu: Tect

- O0BSCHATDH CYIIHOCTh DK3aMeHaIMOHHBIN
XHMHUYECKHUX MTPOIIECCOB; ouier

- UCTIOJIB30BaTh TEOPETUUECKUE
3HAHMS U MPAKTHYCCKHE
HaBBIKU, HOJIy‘IeHHLIe HpI/I
W3YYEHUU JUCITUTIINHBI.

enademp: Tect

- OCHOBHBIMHU HaBBIKAMH DK3aMeHaIMOHHBIN
oOpaiteHus ¢ 1abopaTOpHBIM U | OwIeT

MPUOOPHBIM 000PYAOBAHUEM;

- METOAaMH  XHUMHYECKOTO
aHaym3a IS TOCIIEAYIONIETO
ero WCIIOJIb30BAHUS B
npodeCCuOHATBLHON
JIESITCIILHOCTH.

6.2. HIkaanl olieHNBaHUA

IIkajia oneHMBaHMsI YCTHOI'O 3a4€eTa

Orenka

Onucaunue

3a4TCHO

O0yYaroIUICs CaMOCTOSATEIBHO pEelIaeT IOCTABICHHBIC 3aaud, UCIOJb3ys BECh
apceHall IMEIOLINXCS 3HAHW, YMEHHUI U HABBIKOB; YMEET OLICHUBATh, aHATU3UPOBATh
u 0000mare, JenaTh BBIBOABI IO pe3yjibTaTaM COOCTBCHHOW JIEATECIbHOCTH;
00y4YaroIuics Ha BBICOKOM YPOBHE CIIOCOOCH HCIIOJB30BaTh 3HAHHS O CTPOCHHH
BCIICCTBA, MPUPOALC XUMHAYECKOU CBSI3U B Pa3siIMYHBIX KJIacCaX XUMHUYCCKUX
COGI[I/IHGHI/If/'I JJIs1 IIOHUMaHUuA CBOICTB MaTCpraJIOB M MCXaHU3MaA XHUMHYCCKUX
MPOIIECCOB, MTPOTEKAIOIIUX B OKPYKAIOIIEM MHPE.

HE
3a4TCHO

oOyJaromuiicss JOMyCTHJI TpyOble OIMMOKM W HE MOT MPUMEHHTH IOTYYCHHBIE
3HAHUA JJIs pelieHus (BBIMOJIHEHHUs) MOCTaBICHHOMN 3a1aun (3agaHus), 000CHOBATh
MpUMEHsSIeMbIE TOJOXKEHHs; OOydJaloIIuics Ha HU3KOM YypPOBHE CIOCOOEH
WCIIONb30BaTh 3HAHHUS O CTPOEHUU BEIIECTBA, NPHUPOAE XUMHUYECKOH CBSI3U B
Pa3IUYHBIX KJIAacCaX XMMHUYECKUX COCAMHEHUH JIJIsl TOHMMAaHUsI CBOMCTB MaTepHUaJIOB
Y MEXaHU3Ma XMMHUYECKHUX MPOIIECCOB, MPOTEKAIOIINUX B OKPYKAIOIIEM MHUPE.

HIkaJia oneHMBaHUsI TECTUPOBAHUS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar

50-100 3aYTEHO

meHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aJaHUA UJIX UHBbIC MaTEePHUAJIbI:

YKa3aHbl B IPUIOKEHUN 1.

7.

IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOH Y4eOHOHM JHUTEPATypPbl, HEOOXOAUMOM

AJIS1 OCBOCHHS TUCHHUIINHBI
a) OcHoBHas IMTEpaTypa




1. Xomuenko I'.I1., [{lutoBuu N.K. Heopranuueckast Xumusi — yaeOHUK 15
cenbckoxo3siictBeHHbIX By30B. CI16: UTK I'panut, 2009. 464 c.

2. I'munka H.JI. O6mas xumusi. M.: FOpaiit, 2010. 886 c.

3. AxmeroB H.C. O0mas u Heoprannueckast xumusi. M.: Beicias mixoia, 2006. 743 c.

4. I'nnnka H.JIL. 3apaun u ynpaxsenus no oomeit xumun. M.: MaTerpan-npecc, 2009.
240c.

5. HuroBuu UK. Kypc ananutudeckoit xumun: yueonuk. 8-¢ uza. CII6.: Jlans, 2004.

0) JlonosiHuTeIbHAS JIUTEPATYpPa

1. KuszeB JI.A., Cmapeirun C.H. Heopranudeckast xumus. 3-€ u3aHue, UCIIPaBICHHOE.
M.: JIpoda, 2004. 592 c.

2. O0mmas 1 HeopraHuyeckas XuMus — Metoanueckue ykaszanus. M3ganue 3-e, mepepador.
nomonH. / Jleonosa JI.A., HoukoB B.E., Eropos B.B., CunsBectpoBa WU.I"., Bopoosea H.U. u
ap. M.: ®I'OY BIIO MI" ABM u b, 2009. 57 c.

3. EropoB B.B. Teopernueckue OCHOBBI HeOpranudeckon xumuu. KpaTkwil kypc s
CTYACHTOB CEJIbCKOX03HCTBEHHBIX By30B. CII6.: JIans, 2005.

8. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOM CceTH
"UnTepHer"
Bba3b1 JaHHBIX

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

2. DieKTpoHHO-0MOIMoTeuHast cucteMa M3aarenberBo «Jlansy» (Www.e.lanbook.com)
3. DnektponHo-6ubMoTeuHas cuctema IPRbooks (www.iprbookshop.ru)
CnennanabHble HHPOPMALHOHHO-TIOMCKOBBIE CHCTEMBbI:

NupopMalnoHHBI MOpTal MO CEIbCKOMY XO3SIICTBY M arpapHod Hayke. — Pexum
JOCTyIa: Www.agro-prom.ru
Poccuiickuii MHQOpPMalMOHHBIA MOpPTal O CEIbCKOM Xo3siicTBe. — Pexxum npocryna:

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

9. MeToau4eckue yKasaHHus /sl 00y4al0IHUXCs 110 OCBOCHUIO M CIUIITHHBI

1. Meroandeckue yKazaHUsi K KaXJIoW JabopaTopHOW paboTe MO JUCIHILIUHE
«HEOopraHudeckas XuMHs», paszpabotanHble ['pexoBoit M.B. u corpyanukamu kadeapsl
(medatHas Bepcusi).

2. Meronuyeckue yka3zaHMs K JJaOOpaTOPHBIM paboTaM MO AUCLUILIMHE «aHAJTUTHYEeCKast
XUMUS», pazpadoTtanubie ['pexoBoit U.B. u cotpyanukamu kadenps! (egaTHast BEpcusi).

3. KontposbHblie paboThl, cocTaBieHHble [ pexoBoii 1.B.

4. TecTsl /U1 CAaMOKOHTPOJIS, cocTaBieHHble ['pexooii 1.B.

10. IlepeuyeHb HHGPOPMALMOHHBIX TEXHOJIOIHI — HE TpeOyeTcs.

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUILINHBI

Ne HanMeHoBaHME MaTepranbHO-TEXHUYECKUX CPEICTB KommuecTBo mir.
n/n

1 AHaJIUTHYECKHUE BECHI 2

2 TexHuuyeckue Bechl 4

3 ONEKTPOIIIUTKI 1

4 CymunpHble mkagbl 1

5 BrITsKHBIE IKA(bI 1

6 Boxgusle 0ann 1



http://www.e.lanbook.com/
http://www.agronews.ru/

Ilecouynsie Oanu

7
8 DJIeKTpUUECKUEe HarpeBaTelbHble OaHU
9 [Tpubop 1u1g onpenenenrs MOJIIPHONM Macchl rasa

10 | Baporurpomerpsl

11 | Juctumisatop

I

12 | IIpuGop mist onpeneneHns YKBUBATCHTHONW MacChl

13 | Xumuueckas nmocyaa pasHoro BUaa 1o 16

14 | [lITaTuBBI METAIITNYCCKHC 8
15 | CnuproBku 6
16 HenepenocHble HarSITHBIC TAOJIUIIBI 3
17 | IlepeHocHbIe HArIsAIHBIE TOCOOUS 15
18 | Meroauveckue ykazaHus K 1a00paTOpHBIM paboTam mo 16

12. Oco0eHHOCTH OCBOEHMS THCHMILVIMHBI JJIsi HHBAJMIOB M JIMI C OIrpPaHMYeHHbIMH
BO3MOKHOCTSIMHU 3/10POBbSI

OOyuenne oOyyaromuxcs € OTPaHHYEHHBIMH BO3MOXHOCTSIMH 3[JOPOBBSI IPU HEOOXOIUMOCTU
OCYILECTBIISIETCS. HA OCHOBE aJaNTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CIHELMATBHBIX
METOIOB OOydYeHHMs | JAHJAKTHYCCKHX MAaTepPHaloOB, COCTABIEHHBIX C YYeTOM OCOOCHHOCTEH
NCUXO()M3UYECKOTO PAa3BUTHS, HWHAUBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3I0POBbS TaKUX
oOygatonuxcs (00yJaromerocs).

B OeiIsaX OCBOCHUA y‘-IC6HOI>i mporpaMmMbl OUCHUILIMHBI MHBAJIMAAMU W JIMOAMH C OT'paHWYCHHBIMU
BO3MOYKHOCTSIMU 3/I0pPOBbSI 00€CTICUNBACTCS:

* U1 MHBAJIMIOB M JIML] C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/I0POBbsI I10 3pCHHIO: pa3MEILEHNE B
JOCTYIIHBIX  IJId o6yqa}0mnxc;1, ABJIIIOIIUXCSA  CICIIBIMU  HJIN CJ]a6OBI/IIIj[HH/IMI/I, MEeCTax U B
aJlanTUpOBaHHON (opMe chpaBOYHOH HMH(OpMAIMKM O paclucaHud y4eOHBIX 3aHATHH; MPUCYTCTBHUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00yYaromeMycsi HEOOX0AUMYIO IIOMOILIB; BBIITYCK
aThTEPHATHBHEIX ()OPMATOB  METOAMYECKHUX MAaTepHaNoB (KPYMHBIM MmpudT Wi ayanodaiiisr),
ucnonb3oBanue Bepcun caita ais cnabosuaammx OBC IPR BOOKS u cnenmanbHOro MOOHIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpaMMel HEBH3YalnbHOTO JOCTyNla K HH(OPMAIIHH,
MpeTHa3HAYeHHON 111 MOOMIIBHBIX YCTPOUCTB, pabOTaIONINX Ha onepanuoHHol cucreme Android u i0S,
KOTOpasi He TpebyeT crenuanbHO OOY4eHHOTO accHUCTeHTa, T.K. oau ¢ OB3 mo 3peHuro paboTarot co
CBOUM YCTpOﬁCTBOM IMTPUBBIYHBIM CHOCO6OM, HCIIOJIB3YyA CIICHUAJIBHBIC IMITATHBIC IIPpOrpaMMBbl JIsd
He3pauux Joaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer nonHyto cOBMECTUMOCTS);

* IS MHBAIKOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[0POBbS MO CIIyXY: HaJICKAIIUMHU
3BYKOBBIMH CPEJICTBAMH BOCIIPOW3BEICHNE HHPOPMAIIUH;

* s MHBAJIMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/0POBbsI, UMEIOIINX HAPyIICHHS
OIOPHO-/IBUTATEJIFHOTO  amllapaTa: BO3MOXKHOCTh OECHpPENSTCTBEHHOTO JOCTyNa OO0YyYaloUIUXcsl B
yueOHbIe TIOMEIIEHUsI, TyaJeTHble KOMHATHl W JpYrHe ToMelneHust kadeapsl, a Takke MpeObIBaHHE B
YKa3aHHbIX TOMCUICHHUAX.

OO0pa3oBanne OOy4YalOUIMXCS C OrPAaHMYEHHBIMH BO3MOXXHOCTSMH 37I0POBbSI MOXET OBITh
OpraHnu30BaHO KaK COBMECTHO C JPYIrUuMH O6y‘-IaIOHII/IMI/IC$I, TaK W B OTACJIBHBIX TIpyIIax HWINW B
OTACIIbHBIX OpraHu3anuiax.




[Ipunoxenue 1

MWUHHCTEPCTBO CENBCKOro X03siMcTBa Poccuiickon denepanuu
®I'bOY BO lN'ocynapcTBeHHBIN arpapHbiil yHuBepcuTeT CeBEpHOTo 3aypabs
ATPOTEXHOJIOTUYECKUA HHCTUTYT
Kadenpa obmeit xumuu um. nmpod. 1.J[. Komuccapora

P®OH/J ONEHOYHbLIX CPEJACTB
no yueOHoii quciuminHe Heoprannueckas U aHaTuTHUIECKast XUMUS
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIHE ITANbI

(popMupoBaHHs KOMIIETEHLMH B IIpoLecce 0CBOCHHU S AUCHUILIMHBI
HEOPI'AHHYECKAA H AHAJINTHYECKAA XUMHA

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluUi U TEKYyIE€ro KOHTPOJIs1

IIpumepHbIe 3a1aHusA 1JIs 3a4eTa B popMe TeCTHPOBaHUS

Komnerenmusi OIIK-4. Crioco6eH HUcoiab30BaTh B TPOPECCHOHATIBHON ACSITEIIBHOCTH METO/IbI
pEIICHUS 3aJad C HMCIOJb30BAaHUEM COBPEMEHHOrO OOOpYAOBaHHUS IIPH pa3pabOTKE HOBBIX
TEXHOJIOTM W  HCIOJIb30BaTh COBPEMEHHYIO MPOGECCHOHATBHYIO METOIOJIOTHIO IS
MIPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUI U MHTEPIIPETAIIUU UX PE3YIbTaTOB.

1. Yo Ha3wIBaeTCcsa aTOMOM?

2. Kak MoHO OIMPCACIIMTD BBICITYIO BAJICHTHOCTD 3JICMCHTA I10 HCpHOI[H‘IGCKOﬁ cucreme?

3. I'me B nmepuoanveckoil TadIuIe pa3MeniatoTcs S-3J€MEHTHI?

4. Vpasuenuto peakuun CaCO3z+2HCI = CaClo+H20+CO; cooTBETCTBYET COKPAIIEHHOE HOHHOE
yYpaBHCHHE:

5. Bemectsy, aucconuupytomemy Ha HoHbI Ca2*+4H™+2P04s%>, cooTBEeTCTBYeT MONEKYIApHAs
dbopmyna:

6. Cymma k03 (pHUIIMEHTOB B IMOJIHOM HOHHOM YPaBHEHHH B PEaKIUU MEXAy GochaTom HATpUS
Y XJIOPUJIOM KaJIbIIHsI paBHA:

7. Ilo xakoMy THITY IPOXOAMT TUIPOIU3 Cynbpuaa HaTpus?

8. Ilouemy pacTBOPSATH MeJlb B KOHIIEHTPUPOBAHHON CEPHOI KUCIOTE HY)KHO B BBITSDKHOM
mKkady, a pacTBOPSATH kKeJae30 B pa30aBICHHON CEPHON KUCIOTE MOXKHO U 0€3 Tsru?

9. VKaxkuTe Ha Kakue MPOAYKTHI PA3JIaracTCsa a30THASA KHUCJIOTA:

10. lats Ha3zBanwue ciaenyromniemy pocopuomy ynodpenuto CaHPO4*2H-0:

11. Yem 00ycioBieHO 00pa3oBaHNe KOBAJICHTHOM CBSI3U?

12. YKa)KI/ITe, KaKO€ U3 NCPCUNCIICHHBIX BEIICCTB NMECT NOHHOC CTPOCHHUC.

13. Ckounbko coneit moryT oopa3oBath ruapokcun xenesa (I1I) u cepnas kucnora?

14. Cxombko cosieit Moryt oOpa3oBath ruapokcu skenesa (I1I) u consnas kucnora?

15. Xummaeckoe paBHoBecue peakuuu N2 + Oz «» 2NO — Q mpu MOBBIIICHHN TEMITEPATYPHI
CMelaeTcs:

16. Xummueckoe paBHOBecue peaknuu Nz + Oz «» 2NO — Q npy mOBBIICHUY JTABJICHUS
CMeIaeTcs:

17. Yucno 311eKTpoHOB, yuacTByronmx B nporecce N°* — N, pasno:

18. TIporiecchl BOCCTaHOBIIEHHUS MTPE/ICTABICHBI CXEMaMHU:

19. B xomiutekcHoM coenunaennn [Fe(H20)s]SO4 ykakuTe auranipl.

20. B xommutekcaom coeaurennu [Pt(NHz3)4]Clo onpenenure 3apsia koMIiekcooOpa3oBaTers.

21. Ilpu 3Hauennu pH paBHoM 11 peakius cpesbl Oyaer:

22. B KakoM psiJly HaXOJATCsl TOJBKO CHIIbHbBIE KUCIIOTHI?

23. Beruncnuts kakyro maccy NaOH neoOxoaumo B3sTh 171t mpurorosienus 500 ma 0,1 M
pacTBopa.

24. Cxonpko moib KOH HeoOxoauMo B3sTh AJ1 puroToBiieHus 2 1 2M pactBopa?

25. Macca NaOH, conepxamasicst B 500 M1 0,6 M pacTtBopa paBHa:

26. B MeTo/1e OTTOHKH OIpeAelIieMblii KOMITOHSHT BBIICIISIOT U3 aHATM3UPYEeMOW TPOOBI B BUJIC:

27. Ha ckoabko Tpymnin noapa3aciisiCT KATUOHBI KUCJIIOTHO-OCHOBHAA KJ'IaCCI/I(I)I/IKaI_II/IﬂZ

28. Y cTaHAapTHHIX pacCTBOPOB TUTP OMPENEISAIOT 10 hopMyJIe:

29. KucII0THO-OCHOBHOE TUTPOBAHHE OCHOBAHO Ha PEAKIUU:




30. IIpu onpeneneHnu KOJIMYECTBA UCCIEAYEMOT0 BeleCTBa OOpaTHBIM BUIOM TUTPOBAHUS
TUTPYETCS:

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TectupoBanue 00y4arOIIUXCS UCIONB3YETCS B TEKYIIEM KOHTPOJIE U B MIPOMEKYTOUHOMN
aTTeCcTalliy JUIsl OIICHWBAHUS YPOBHS OCBOCHHOCTH CTYJACHTAMH PA3JIMYHBIX PA3ACIOB U TEM
JUCHHIUITMHBL U Tpou3BoauTcs B cucteme moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypainbs» https://Ims-test.gausz.ru.

[IpenogaBaTtens pa3pabaThiBaeT M pa3MellaeT HAa CTPAHMIIE CBOEr0 Kypca TeCThI,
yKa3bIBasi B UX HACTPOWKAX JAThI, KOT/Ia TECTHl OYAYT HOCTYIHBIMH ISl IPOXOXKICHUS, BPEMS,
KOTOpPO€ OTBOJUTCS] HA BBIMOJIHEHHE OJHOM MOMBITKH, KOJIUYECTBO MOIBITOK, MIPEIOCTABIIIEMOE
KOKIOMY cTyneHTy. O0ydJarommecs noay4aoT HHPOPMAIUIO O AaTe U BPEMEHU TECTUPOBAHUS.
B Ha3HaueHHOE BpeMsi CTYACHTHI 3aX0JST B cucTeMy MOodle ¢ JIMYHOro aKkKkayHTa U MPOXOMSAT
tectupoBanue. llocne TectupoBanus dopMupyercss Tabmuia ¢ oneHkamu oOydarommuxcs. [lo
pe3ynbTaTaM MPOBEPKH PE3YJIbTaTOB TECTUPOBAHUS BBICTABISIOTCS OIEHKU B COOTBETCTBHUH C
KPUTCPUSMHU.

IIkaJjia oneHMBaHUs TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32 JaHUS PesyabTar
50 —-100 3aYTEHO
menee 50 HE 3aYTCHO

BOl'[pOCbI AJIA CIaYM YCTHOI'0 3a4€eTa

Komme- Bompocsl
TEHLUS

OIIK-4 | 1. OcHOBHbIE 3aKOHbl XMMHUYECKUX IPEBpALLlEHUI: 3aKOH COXpPaHEHUS MacChl
BEIL[ECTBA, 3aKOH IIOCTOSHCTBA COCTaBA.

2. OcHOBHBIEC 3aKOHBI XUMHYECKHX MPEBPAIICHUI: 3aKOH ABOTa/IpO M CIICACTBUS H3
3aKOHA, 3aKOH DKBUBAJICHTOB.

Crtpoenue aToma.

ITepnoanueckuii 3akon /.M. Menneneesa.

Crpykrypa nepuoaudeckoit cuctemsl .. Menneneesa.

S, p, d, f — smeMeHTBI ¥ UX MECTO B MEPUOANYECKOI CHCTEME.

KoBasleHTHass Xumu4eckas CBA3b: HENOJsApHAs, IMOJSpHass H  JOHOPHO-
aKLIENITOPHASI.

8. HaceimaemMocTh 1 HaNpaBIeHHOCTh KOBAJIEHTHON CBSI3H.

9. HonHas, BogopoHast U METANINYECKAsk XUMUYECKHE CBSI3U.

10. Xummueckoe paBHoBecue. [Ipunmmmn Jle-1larense.

11.TlonsaTtue o KaTanuse.

12. Teopwust SIEKTPOIUTHIECCKON TUCCOIMAIINH.

13.Crenenp auccoumanuu. CunpHble u  cinalOble  3aekTponuTsl. KoHcTaHTa
JUCCOLUALINN.

14.Vonnoe npou3sBeieHrne BoIbl. BomopoaHbIil moKas3aTens.

15.T'unponus coneit (onpeaeneHue, TUTIBI).

16. MexaHu3M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU.

17.MeTtobI cCOCTaBIICHUS YPaBHEHUM OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
18.Bnousinue  peakuumu cpelbl  Ha  XapakTep IPOTEKAHUS  OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN

No ko



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

19. OcHOBHBIE MOJOKEHHS KOOPAUHAITMOHHOW TEOPHH.

20. HomeHkaTypa KOMIUIEKCHBIX COeTMHEHUH.

21.Okcupl: onpeneneHue, KiaaccCuuKaius U CBONCTBA.

22.Kucnotsl: onpeseneHue, Kiaccu(ukamnus 1 CBOHCTBA.

23.OcHOBaHuUs: ONpeeNeHne, Kiaccu(ukaius 1 CBONCTBA.

24.Conu: onpenenenue, Kiaccuukanus 1 CBOMCTBA.

25.CocTaBbTe MOJIEKYJISIPHOE, TIOJTHOE M COKpAIllEHHOE MOHHBIE YPaBHEHUS PEaKIuu
MEXy ABYMS BeIleCTBaMH (B Omierax MpuBeIeHBI (JOPMYIIbI BELIECTB).

26.B kakoMm HampaBlIEHUU MPOU30MIET CMEIIEHHE XMMHUYECKOrO PaBHOBECHS IPH
U3MEHEHWU JIaBJICHHUS, TEMIepaTypbl, KOHIICHTPALlMM BELIECTB B pPEaKUuu
(YpaBHEHHMsI peaklMii U YCIOBUS CMEIICHUS PaBHOBECHS YKa3aHbl B OUieTax).
27.Hanucatp ypaBHEHHME THIPOJIM3a COMM B  MOJIGKYIAPHOM, TIOJHOM H
COKpAIlIECHHOM HMOHHOM Bue (B Ouiietax yka3zaHbl OpPMYJIbl COJieH pa3HbIX THUIIOB
TUPOJIN3A).

CocTtaBuTh DJEKTPOHHBIM OanaHc, yKa3aTh OKHUCIHMTEIb UM BOCCTAaHOBUTEID,
paccTaBUTh KOI(PQGUIMEHTHI B YPAaBHEHHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakiuu (ypaBHEHUS peakiuii MpUBEICHBI B OUIIETaX).

28.1TIpenmer, 3a1a4u ¥ METOJIbI AHATTUTHYCCKON XUMHUHU.

29. XMMU4eCKre METO/Ibl KAaYECTBEHHOTO aHAJIN3a M YCIIOBHSI MPOBEICHUS PEAKIINH.
30.ITonsiTMsT KAa4eCTBEHHOTO AaHAJIM3a: AaHAIUTHYeCKas peaklMs, peareHr,
aHAJUTHYECKasl TpyIIa, TPYNINOBOM peareHT, OOHAPYKHBACMbIH MHUHUMYM,
MUHUMAaJbHAs KOHLEHTpauus, crnenududeckas (4YacTHasl) aHATUTUYECKAs peakius,
CEJIEKTUBHbBIE (M30MpaTenbHbIE) PEAKLUH, XApaKTEpHbIE W TPYIIOBBIE pEaKLuH,
JTpOOHBIN U CUCTEMaTHYECKHI X0/ aHAIN3A.

31.Knaccudukaiys KaTHOHOB U aHHOHOB.

32.Cnoco0sI BEIpaKEHUSI KOHIICHTPAIH PacTBOpA.

33. XuMu4eckue MeTOJbl KOJUYECTBEHHOTO aHAM3a M YCIIOBHS TPOBEACHUS
peaKIuu.

34.TloHATHST KOJNWYECTBEHHOTO aHanm3a (OcaJuTeNbHAass H  BecoBas (HOPMEI,
TUTPOBAaHUE, TUTPAHT, TUTP, TOUKA YKBUBAJCHTHOCTH, KOHEYHAs] TOUYKA TUTPOBAHUSA,
WHIUKATODP).

35. TutpoBaHHbBIE PACTBOPHI.

36. OmmoOKH KOIMYECTBEHHOTO aHAJIH3a.

37.Busipl TUTPOBaHMS U METO/Ibl YCTAHOBJICHHSI KOHEUHOW TOYKH TUTPOBAHMSL.

BAPUAHT BUJIETA JJIAA CIAYU 3AYETA

MuHucTepeTBO ceNbCKOro xo3saucraa Poccniickoit denepanuu
OI'BOY BO «l'ocynapcTBeHHbIN arpapHblil yHuBepcuTeT CeBepHOro 3aypalibs»
ATpOTEXHOJIOTHUECKUN UHCTUTYT
Kadenpa obmeit xumun um. 1.J1. Komuccaposa
Jucuummza «Heopranuueckas u aHaIMTUYECKask XUMUSD»
Hampasnenune noarorosku 36.05.01 «Berepunapusi»

DKx3aMeHarmoHHbIN Omtet No 1

1. OcHOBHBIE 3aKOHBI XMMHUYECKUX IPEBPAICHUI: 3aKOH COXPAaHEHHs MAacChl BEIECTBA, 3aKOH
MOCTOSTHCTBA COCTaBa.
2. CriocoObl BEIpayKeHUSI KOHIIGHTPAIIH PAacTBOPA.
3. CocTaBbTe MOJICKYJISIPHOE, ITOJTHOE U COKPAIICHHOE HOHHBIC ypaBHeHHs peakin Mexay AlCI3 u
KOH.

Dx3amenatop, npodeccop, 1.60.H. N.B. I'pexoBa

3aB. kadenpoii, mpodeccop, 1.0.H. N.J1. Komuccapos




IIpoueaypa oneHuBaHUA 3a4eTa

[TpomesxyTouHas aTTecTalys, Kak KOMITIEKCHOE MEPOIPHUATHE, BKIIOYAET IPUEM 3a4eTa.
HeoOxoauMbpIMu yCIIOBHSIMH JIOITyCKa K clade 3adeTa SBJSIOTCS 3AIIUINEHHBIC PE3YJbTaThl
naboparopubix pabor. Ilpum moaroroBke k cjade 3adera PEKOMEHIYETCS I10JIb30BAThCS
3aIKCSAMU, C/ICIaHHBIMU Ha JIAOOPATOPHBIX M JICKIIMOHHBIX 3aHATHAX, a TAKKE B XO/€ TEKyILIeH
CaMOCTOSITeNIbHOW paboThI. 3a4eT MPOXOAUT B MUCbMEHHOU (popme u cobecenoBanus. CTyneHTY
JIOCTaeTCs BapHUaHT 3aJaHus IyTeM COOCTBEHHOTO CIy4aifHOTO BBIOOpa WM IpenocTaBisiercs 15
MHHYT Ha IIOATOTOBKY. 3aH_[I/ITa TFOTOBOT'O PCHICHUA IMPOUCXOOUT B BUAC CO6CCCZ[OB3.HI/ISI, Ha 4TO
OTBOJUTCS 5 MHUHYT. 3aJJaHUE COCTOUT U3 3-X BOIIPOCOB, TPEOYIOIINE MUCEMEHHOTO OTBETA, I10
€r0 UTOTaM BBICTABIISICTCS «3aUTEHOY» WM «HE 3aYTCHOY.

Ilxana oneHUBaAHUS YCTHOTI'O0 3a4€Ta

Oruenka

Onucanue

3a4YTCHO

00yYaroIuiCsl CaMOCTOSATENBHO pELIaeT IOCTABICHHBIE 3aJayd, HCIONb3YysS BECh
apceHall UMEIOIINXCS 3HAHUN, YMEHHUI 1 HABBIKOB; YMEET OLICHUBATh, aHAIM3UPOBATh
U 0000marh, JenaTh BBIBOJALI IO pE3yJIbTaTaM COOCTBCHHOW JIEATEIHHOCTH;
oOyJaromuiicss Ha BBICOKOM YpPOBHE CIIOCOOEH HCIONb30BaTh 3HAHUA O CTPOCHHUH
BEUIECTBA, NPUPOJIE XUMHUYECKOH CBSI3M B PA3NIMYHBIX KJACCAX XUMHUYECKUX
COCMHEHUI [Isl MOHUMAaHMsI CBOMCTB MAaTE€PHUAIOB M MEXaHU3Ma XHUMHUYECKUX
MIPOLIECCOB, MPOTEKAIOIIUX B OKPYKAIOIIEM MHpE.

HC
3a4YTCHO

o0yJaromuicss JOMYCTHJI TpyOble OmMHMOKM W HE MOT MPUMEHUTH IOJy4YeHHBIE
3HAHUA JJI pelieHusl (BBIOJIHEHUS) MTOCTaBJIEHHON 3a1auu (3agaHus), 000CHOBATh
NpPUMEHSEMBIE TOJIOXKEHHS; OOYYaloUIMiics Ha HHU3KOM YPOBHE CIIOCOOCH
UCIIONIb30BAaTh 3HAHUS O CTPOCHHWU BELIECTBAa, NPUPOJAE XUMHYECKOH CBS3U B
Pa3IUYHBIX KJIACCaX XUMHYECKUX COCTUHEHUH JUIS IIOHUMAHUS CBOWCTB MaTepHajioB
U MEXaHM3Ma XMMHUYECKHUX MPOLIECCOB, MPOTEKAIOIINX B OKPYXKAIOIIEM MHpE.

2. Kputepun onenuBanus pedepara u npuMepHbIii epedeHb TeM

0O IO\ N WM =

T e =)
NN DNk W= O

Tembl pedepaTos

. 3HaueHue a30Ta B MPHUPO/IE.

. KpyroBoport azota B npupoze.

. [lonmyuenue amMmmuaka v €ro IpUMEHEHHE B BETEPUHAPUU.

. Kucnopoconepkamiue coeiMHCHHSI a30Ta U UX TIPUMEHEHUE B BETCPHUHAPHH.
. Okcuppl a30Ta U 3arpsi3HEHNE UMH OKPYKAIOUIEH cpebl.

. [Tomyuenue u mpuMEHEHNE a30THOW KUCIIOTH M HUTPATOB.

. OtkpriTHE hocdopa U ero aATOTPONMHUECKUE BUTOU3MEHEHHS.

. Kpyrosopot ¢ocdopa B ipupoe.

. [Ipumenenue dhocdopa u ero coeTMHEHU.

. Ucrounuku cepsl.

. [lonydenune cepHOl KUCIOTHI.

. 3HaUeHUE Cephl U €€ COSAMHCHHI B IPUPOJIC, TIPUMECHEHUE B BETCPUHAPHH.
. CBoiicTBa U 3Ha4eHHE BOJBI B IPUPO/IE.

. Boma B xn3HM "eioBeka.

. 3HaUeHUE XJI0pa U €r0 COCTUHEHUI B PUPOJIE.

. [Tosrydenne 1 mpuMeHEeHUE COISTHOW KHCIIOTHI.

. [loBapeHHas comb.




18. Mctopust OTKpBITHS U 3HAUEHHE Hoa.

19. UcTouHMKH MOTYYEHUSI YU IPUMEHEHUE COCTMHEHUH H0ja B MEIMIIMHE U BETEPUHAPHUU.
20. Vctopust OTKpBITHSI OpOMa U IPUMEHEHHE €r0 COSAMHCHU B METUITNHE U BETEPHHAPUU.
21. PacripocTpanenue B IpUpOC U MPUMEHEHHE COeAMHEHUH (Topa.

22. UcTopust OTKPBITHA U CBOICTBa (TOpAa.

23. 3HaueHue B IPUPOJIC, MPUMEHEHHUE HATPUS U €r0 COCIMHEHUN.

24. 3nadeHue B MPUPO/IC, IPUMEHEHUE KAJIUA U €r0 COSAMHEHUH.

25. 3HaueHue B IPUPOJIC, MPUMEHECHHE KAJIBIIUS U €r0 COCTUHEHUM.

26. 3HaveHue B MPUPO/IC, IPUMEHEHUE MAarHUS U €r0 COCAMHEHUH.

27. 3HaveHHe B MPUPOJIC, TPUMEHEHHUE Oapusl U €r0 COCTMHECHUM.

28. 3HaveHue B NpUPO/IC, IPUMEHEHHUE MapraHiia U €ro COeIMHEHUM.

29. 3HaueHue B IPUPOJIC, MPUMEHEHHE XPOMa U €r0 COCAMHEHUM.

30. 3HaueHue B MPUPOJIC, TPUMEHEHHUE KeJe3a U €r0 COCTUHECHUIA.

31. 3HaueHue B Ipupoie, MPUMEHEHUE MEIU U €r0 COCTUHEHUN.

32. 3HaueHue B PUPOJIe, TPUMEHEHUE [IMHKA U €TO COCTUHEHUMN.

33. 3naueHue B IpUPOJie, IPUMEHEHUE PTYTH U €€ COSUHECHUH.

34. 3naueHue B pUpoJie, IpUMEHEHUE cepedpa U ero COeTMHEHUH.

35. 3naueHue B mpUpoIe, IPUMEHEHHUE 30JI0Ta U €r0 COSIMHEHHIA.

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

37. 3naueHue B mpUpoie, IPUMEHEHUE PATUOAKTUBHBIX SJIEMEHTOB.

IIpouenypa ouenuBanus pedepara

B paboueii mporpaMme AUCHHUILTAHBI IPUBOAUTCS TIEPEYCHD TEM, CPEIH KOTOPBIX CTYICHT
MOJKET BBIOpaTh TeMy pedepara.

[TapaMeTpsl OIIECHOYHOTO CPECTBA:

- nH(opMaLIMOHHAs TI0CTATOYHOCTH;

- COOTBETCTBUE MaTeprasia TeMe U IUIaHy;

- CTWJIb U S3BIK W3JI0KEHUs (11e1ecoo0pa3Hoe HCIONIb30BaHHE TEPMHUHOJIOTHH, MOSICHEHHE
HOBBIX ITOHSATUH, TAKOHUYHOCTD,

- IOTUYHOCTb, MPABUIBHOCTH IPUMEHEHUS U 0(hOpMIICHUS IIUTAT U JP.);

- HAJTMYUE BBIPAKEHHON COOCTBEHHOM MO3UIINH;

- QJIEKBATHOCTh M KOJIMYECTBO UCIOIBb30BaHHBIX HCTOUYHUKOB (10-15);

- BIIQJICHHE MaTePUAJIOM.

Ha 3amuty pedepara, cocToslryl0 W3 3amuThl pedepaTa U OTBETOB Ha BOMPOCHI,
orBogutcs 10-15 MuHyT.

Kpurepun ouenku pedepara

OueHka Omucanue

BBICTaBIIAETCA oOOydaroleMycs, €eciad TeMa pedepaTra IOJHOCTBIO PacKphbITa,
3aYTeHO | coliepkaHMe pedepaTa COOTBETCTBYET IIJIaHy, CTYAEHT XOpOILIO  BIajeeT
MaTepUajIoM, YCIIEITHO OTBEYAET Ha BOIIPOCHI.

BBICTaBIIsIeTCS oOydaromeMycsi, eciu Tema pedepara HE pPacKphiTa, COJEp:KaHUE
pedepara HE COOTBETCTBYET IUIAHY, BIAJCHHE MaTepHAIOM YaCTUYHOE, CTYICHT HE
oTBeuaeT Ha Oonee yeM 50% BOMPOCOB.

HC
3a4TCHO




3. Kpurtepuu BbInoJHEHHsI KOHTPOJIBLHBIX PAa00T U NPUMEPHBIIi epeYeHb BAPHAHTOB

3aganus 1J151 KOHTPOJIbHBIX padoT (3a04Has (popMa 00ydeHHU)

BapuanTt 1

1. CocraButh popMyIIBI OKCHUIOB: ATFOMUHMS, Xj0pa (5), Hatpus, xkene3a (3), cepsl (6).

2. YCTaHOBUTh, K KakoW rpymie (OCHOBHBIC, KHCIOTHbIE, aM(OTEpHBIC) OTHOCATCS JAaHHBIC
OKCH/JIBI.

3. CocraButh (opMyabl THIPOKCHAOB JaHHBIX OKCHAOB. YKa3aTh, K KakoW TpyIme Io
KJIacCU(UKALlMU OHU OTHOCSITCS, U AaTh UM Ha3BaHUE.

4. Briucatp B KJIETOYKH JaHHOW TaOIHUIIBI (POPMYIIBI CPEHUX, OCHOBHBIX M KHCIBIX coiei. JlaTph
UM Ha3BaHUS.

HNO3 H2CO3 H3POq4

NaOH
Fe(OH):
Al(OH)3
5. OnpenenuTs B KaKOM HAIPaBJICHUU MPOM30UICT CMEIICHHE XMMHYECKOTO PaBHOBECHS IPH
YBEJIMUCHUU JABJICHUS, IOBBIIMICHUU TEMIIEPATyphl, YBEIUYCHUH KOHIICHTPAIIMH aMMHaKa B
peakmun: 4NHz+502¢54N0O+6H,0+Q

6. Hanucatb ypaBHEHUS 3JCKTPOJMTHUECKON JUCCOLMUAIIMHA B PACTBOPAX CJICIYIOIIUX BEIIECTB:
H2SO4, Mg(OH)s..

7. CocTaBUTh MOJIEKYJISIPHOE, IMOJIHOE M COKPAIICHHOC HOHHBIC YPAaBHEHHs PEaKIUU MEXITy
BaCl> u NaxSOa.

8. HammcaTh ypaBHEHHE THIPOJIA3A COJIM B MOJICKYJIIPHOM, TIOJTHOM U COKPAIIEHHOM HOHHOM
Buze: MgCl..

9. OnpenenuTh CTENeHb OKUCIICHHS 3JIEMEHTOB B coeuHeHusax: HoS, KMnOa.

10. CocTtaBuTh RJIEKTPOHHBINH OalaHC, YKa3aTh OKHUCJIHMTEb U BOCCTAHOBHUTEINb, PACCTABUTH
KOX((UIIMEHTHI B ypaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peaknu:

Cu + HNO3 = Cu(NOg3)2 + NO + H0.

11. 3amonuute Tabnuily, B 3agaHUM | yKa3aTh KOMIUIEKCOOOpA3oOBaTeNb, JIUTAHIbI,
KOOPJMHAIIMOHHOE YHUCIJIO, BHYTPCHHIOIO W BHEIIHIOW cdepbl 1o (GopMmyrne KOMILIEKCHOTO
COCMHEHUS, B 3aJlaHUU 2 COCTaBUTh BHYTPEHHIO cdepy U (HOpMyILy KOMILIEKCHOTO
COCTMHEHUS TI0 YKa3aHHOMY KOMITJICKCOOOPa30BaTeIIio, JINTaH/aM U KOOPAWHAIIMOHHOMY YHCITY.
JlaTh Ha3BaHUS KOMILJIEKCHBIM COCIUHCHHSIM.

Ne | Komnek- | Jluranasl | Koopau- | BryTpeHHss Honsl ®opmyna HasBanue
coobpa- HaIlMOH- chepa BHEIIHEW | KOMIUIEKCHOTO | KOMIUIEKCHOTO
30BaTeNb HOE KOMILIEKCa cepsl COEIMHEHUS COEIMHEHUS
YHUCIIO0
1 [Fe(H20)6]SO4
2 Zn* OH" 4 Na*

IIponenypa oueHuBaHUSI KOHTPOJIbHBIX padoT
K HamucaHuio KOHTPOJNIBHOW paboThl HAAO0 NPUCTYHaTh IOCIE H3YyYEHHUs pasjena
JTUCIUIUIMHBI B COOTBETCTBUHU C POTPaMMON U METOJUYECKUMH YKa3aHUSIMH.
CryneHT o4HO# (popmMbl 00yUeHHs BHIOMpAET CIy4alHbIM METOJIOM BapHUaHT KOHTPOJIBbHOM
paboThl MO M3Y4YEHHOMY paszfenly NUCUUIUIMHBL. Paborta odopmiisercs B TeTpaau, ypaBHEHUS




peakuuii cieayeT MucaTh CTPYKTYPHBIMH (OPMYyJIaMH M TOANHKCHIBATH HAaMMEHOBAHHUS BCEX
BEIIIECTB [0 MEXIAYHAPOJHOW HOMEHKJAType. BBINOIHEHHYI0O KOHTPOIBHYIO PadOTy CTYIEHTHI
CIAIOT MPENOIABATENIO HA CIIEYIOIIEM 3aHITHH.

CryneHT 3a04HOii (popMbI 00YUEHUS BBHIMOJIHSICT KOHTPOJIBHYIO paboTy, cocTosyto u3 10
3a/1a4, KakJaas M3 KOTOPBIX OTHOCHTCA K OJAHOMY M3 pa3leloB OpraHM4eckod xumuu. s
BbIOOpa BapuaHTa 3a/laHUs CTYAEHT JOJDKEH MCII0JIb30BaTh TaONIUIy | METOANYECKUX yKa3aHUM.
KonrponbHas paboTa MOMKHA HMMETh THUTYIBHBIA JUCT C YKa3aHHEM BCe HEOOXOIUMOM
uHpopmauuu (pamMuiaus, UM, OTYECTBO CTYAEHTA, (GaKyJIbTeT, Kypc, HallpaBlIeHUE NOArOTOBKH,
rpynmna, (aMuius, uMs, oT4ecTBO mpenoaasartens). [Ipu odopmieHnn padOThI BOMIPOCHI
KOHTPOJIBHOTO 3a/laHUs IEPENUCHIBAIOTCS IOJHOCTBIO B Terpanab. [locie kaxmoro sompoca
JIAeTC YETKUM M SCHBIM OTBET. YPAaBHEHMS pEAKUUU CIEAyeT IIHCaTh CTPYKTYPHBIMU
(dbopMynaMu M NOAMNMUCHIBATE HAUMEHOBAHUS BCEX BEIIECTB 110 MEXIYHApOJHOH HOMEHKIIATYype.
BblnosHEHHYI0 ¥ 3aperMCTPUPOBAHHYIO  KOHTPOJIBHYIO — pabOTy  CTYIAEHTBl  CHAIOT
IIPENoAaBaTelIto.

[Ipy omeHKe YpOBHS BBINOJHEHHS KOHTPOJBHOM paboOThl, B COOTBETCTBUH C
IIOCTABJICHHBIMUA LEISIMM M 3aJadaMH Il JAHHOM JHMCLUIUIMHBI, YCTAHOBJIEHBI CIEIYIOLIUE
KpUTEPUU:
® YMEHHE CaMOCTOSTEIbHO U3y4aTh, aHAJTU3UPOBATh U 0000IAaTh TEOPETUUECKUI MaTepuail;
® yMEHHE JIOTUYHO U TPAaMOTHO M3J1araTh COOCTBEHHbIE YMO3AKJIIOUEHUS U BBIBObI;
® yMEHHE II0JIb30BaThCs TIIOOATBHBIME HWH(GOPMAIIMOHHBIME pecypcaMl M MPaBUIBHO HX

MIPENOIHECTH B KOHTPOJILHOM padore.

IIpu oueHke onpenenseTcs MOJHOTA U3JI0XKEHHUS MaTepuana, KaueCTBO U YETKOCTh IpHU
HaIlMCaHUM YPaBHEHUN peaklui, HAIMYKe JOCTAaTOUYHbIX MOSICHEHUM, YUCIIO U XapaKTep OMHO0K
(CyILIECTBEHHBIE WIIM HECYILIECTBEHHBIE).

Cy1iecTBeHHbIE OLIMOKHU CBSI3aHbl C HEOCTATOYHOM ITYOMHONW M OCO3HAaHHOCTHIO OTBETA
(HampuMep, CTYAEHT HENPAaBUIbHO yKa3all B XUMHUYECKOW peaklUu MPOTYKThl B3aUMOACHCTBUS
BEILIECTB, HENPaBWIbHO MPUMEHMJ 3aKOHbl WJIM I[paBWiIa, WIM HE CMOI NPUMEHUTh
TEOpPETUYECKHE 3HAHUS JUIs OOBSICHEHUS IPAKTUYECKUX SBJICHUH. )

HecymecTBeHHbIe OLIMOKN OINMpPENESIOTCS HEMOJIHOTOM OTBETa (Hampumep, CTYAEHTOM
YIIyILEH U3 BUJIa KaKOM — TM00 HexapaKTepHbIl (akT MpH OTBETE Ha BOIPOC).

Kpurepun onieHkn KOHTPOJILHOMH padoThl 04HO (popMBbI 00yUeHH s

OueHka Omucanue

PaboTa BbINOMHEHA B CPOK; 0OpMIIEHHE, CTPYKTYpa U CTHJIb paboThl 00pa3lioBLIE;
paboTa BBIMIOJIHEHA CAMOCTOSTENbHO; MPUCYTCTBYIOT COOCTBEHHBIE OO0OOIIECHMUS,
3aKiIoYeHUs W BeIBOABI. OOydwaromuiicss Ha BBICOKOM YPOBHE CIIOCOOEH
5 UCIIOJIb30BaTh 3HAHMSI O CTPOCHHUM BEIECTBA, IMPHUPOAE XUMUYECKOW CBSI3U B
pa3IMYHBIX KJaccax XHMMHUYECKHX COEAWHEHMM [UIsl IIOHUMaHWs CBOMCTB
MaTCpHraJIOB U MEXaHU3Ma XUMHUYCCKUX MTPOUCCCOB, NPOTCKAOIINX B OKPYKarOIIEM
MUDE.

Pabora BbInosHEeHa B CPOK; B 0POPMIIEHUH, CTPYKTYpPE U CTHIIE pabOThI HET IPyOBIX
omnOoK; paboTa BBHINOJIHEHA CaMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKiII0oueHus U BbIBOIbl. OOyuaronuiicss Ha 6a30BOM YpOBHE CIIOCOOEH
4 UCMOJIb30BaTh 3HAHUS O CTPOCHHM BEIECTBA, MPHUPOJE XHUMHUYECKOH CBS3U B
pPa3NIMYHBIX KJIaccaX XHMHUYECKHX COCTUHEHWH JUIsi TTOHWMAaHHs  CBOWCTB
MaTepHajoB U MEXaHU3Ma XUMHUECKUX MPOLECCOB, MPOTEKAIOIIUX B OKPYIKAIOIIEM
MUpe.

3 Pabora BhIMoIHEHA ¢ HapylleHueM rpaduka; B 0pOpMIEHHH, CTPYKTYpe U CTUJIE




paboThl €CTh HENOCTAaTKH; paboTa BBINOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT
cooctBeHHbIe 0000meHus. OOyyaromuiicss Ha MOpPOTOBOM YPOBHE CIIOCOOEH
UCIIOJIb30BaTh 3HAHHMS O CTPOCHUM BEINECTBA, IMPUPOJEC XHMHUYECKOW CBSI3H B
Pa3iIMYHBIX KJIaCCaX XHMHUYCCKUX COCI[I/IHGHI/Iﬁ JJId  IIOHMMaHUA CBOMCTB
MaTepHaloB U MEXaHW3Ma XMMHUUYECKUX MPOLECCOB, IPOTEKAOIINX B OKPYKAFOLIEM
MHpE.

Odopmnenue paboThl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYTCTBYIOT WJIU CJIE€TaHbI
HENPaBWIbHBIC BBIBOABI MU 0000meHus. OOyyaromuiics Ha HH3KOM ypOBHE
CIOCOOEH HCIONB30BaTh 3HAHUS O CTPOCHUHU BEIECTBA, MPUPOAEC XUMHUECKON
CBSI3M B PA3JIMUHBIX KJIaccaX XWMHMUYECKUX COCIUHEHUU JIJIsi MOHUMAaHUs CBOWCTB
MaTepHaIOB U MEXaHU3Ma XMMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOLIEM
MHUpE.

Kpurepun onieHKM KOHTPOJIbHOM padoThl 3204HOM (opMbI 00yUeHH s

OrneHka

Onucanue

3a4YTCHO

BBICTABIIICTCSA B CIy4ae, €CIM KOHTPOJIbHAs pa0oTa BHITIOJHEHA 110 CBOEMY BapHaHTY,
JOMYIIEHO MO KaXXJOMYy BOIIPOCY MO OJHOM HECYIIECTBEHHOW OIIMOKE W Ha OAUH
BOIIPOC JIOMYIIEHAa OJIHA CyIlecTBeHHas omuoOka. CTyAeHT Ha BBICOKOM YpPOBHE
CIIOCOOCH HCIIOIh30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOIC XUMHUECKOUN CBS3H
B Ppa3NUYHBIX KJAccaX XHUMHUYECKHUX COCIUHEHMH i TOHUMaHHs CBOWCTB
MaTepuajoB U MEXaHW3Ma XMMHUYECKUX IMPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM
MHUDE.

HC
3a4YTCHO

BBICTABIISIETCA B CJIydae, €CJIM KOHTPOJbHAs paboTa BBHINOJIHEHA HE 10 CBOEMY
BapHaHTy, paboTa He OTBeuyaeT TpeOoBaHUAM OGopMICHHs (BEUIECTBA HAMKMCAHBI
obmmMu  opMysiaMu, Ha3BaHUS BEIISCTB HE MOMMUCAHBI M T.I.), JOIYIICHO IO
MATUICCSITH MPOLIEHTaM BOIPOCOB 10 OJTHOM cyIiecTBeHHO omrbke. OOyuaromuiics
Ha HU3KOM YPOBHE CITOCOOEH UCIOJIb30BaTh 3HAHUS O CTPOCHHH BEILIECTBA, IPUPOJIE
XUMHUYECKOH CBSI3M B PA3JIMUHBIX KJIACCAX XUMUYECKUX COCAUHEHUHN NIl TOHUMAHUS
CBOWCTB MaTe€pUajJOB W MEXaHM3Ma XUMHUYECKUX IMPOIECCOB, MPOTEKAIOUIUX B
OKpY’KarollleM MHpE.




