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PaGouyas mnporpamMma cocTaBleHa Ha OCHOBaHMHM TpeOoBaHui MeneparbHOro
rOCyNIapCTBEHHOTO 00pa30BATENBHOTO CTaHApTa BEICIIET0 00pa30BaHUs K CONEPKAHMIO
U YPOBHIO IOATOTOBKM BBLIIYCKHHKOB II0 HAampaBlIeHHIO NOAroToBkH 35.03.03

ATpOXHMHS W arpornoyBOBEJEHHE, YPOBeHb OakanaBpuara, yTBEPKIEHHOTO NMPHKA30M
Mpuno6prayku Poccun ot 20.10.2015 Nel166.

IIporpammy pa3zpaboranu:

Crapumii npenoaBareiib Kapeapsl

XUMUH i H.IT. INonsixoa
(10MKHOCTB) NOANKCE DUO

JloueHT xadenpsl XuMuH, .
K.0.H. o tef)),  FO.W. Kosans

(J10JKHOCTB) noAnuch DOUO




1. IlepeyeHpb NJIAHUPYEMBIX Pe3yJbTATOB 00YYEeHUS 0 TUCHUILIMHE (MOAYJII0)
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3y1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpaMMsl

1.1 Ilepeyenpb MIAHMPYEMBIX Pe3yJIbTATOB 00Y4YEeHHSI MO JUCUMUILIJIMHE

B pe3ynbraTte u3ydeHus JUCUUILIMHBI CTYICHT JIOJKEH:

3HaTh:  B3aUMOCBS3b  (U3MYECKUX M  XMUMHUYECKHUX  SIBJICHUH;  oOuue
3aKOHOMEPHOCTH TNPOTEKaHHUsI XMMUYECKUX pEakUui Ha OCHOBE (PU3MYECKUX 3aKOHOB;
(U3UKO-XMMHUYECKHE CBOMCTBA U NIOBEICHUE BBICOKOJIUCIIEPCHBIX 17}
BBICOKOMOJIEKYJISIPHBIX CHUCTEM; XUMHUECKOe U (ha30BOE PaBHOBECHE, CKOPOCTh PEAKIIHH
U METOJIbI €€ PEryJIpPOBaHUs; OOIIHNE CBONCTBA PACTBOPOB;

yMeTb: IIOJb30BaThCA CIPABOYHOW JIMTEPATypOH; MPEICKa3blBaTh CBOWCTBA
COCIMHEHUN, YYHUTBIBAs MX NPUHAUIEKHOCTh K ONPEACICHHOMY KIIACCY; IPOTHO3UPOBATH
IIPOTEKAHUE HECIIOKHBIX XUMUYECKUX PEAKLMM;, HAXOIWTh ITyTH YIIPABICHUS XUMHWYECKHMU
nporeccamu; 00OCHOBBIBAaTh HAOIIOACHHUS U E1aTh CICAYIOIIME U3 SKCIIEPIMEHTA BHIBOJIBL;

BJaJeTh: HABbIKAMU BBIIIOJIHEHHUS OCHOBHBIX XHMMHMUYECKUX JIaOOpaTOPHBIX
onepanuii, HEOOXOAUMBIX B IMPAKTHUKE AaHaIW3a MUHEpPaJbHBIX YAOOpEHUM, IOUB,
pacTeHuy, ANOXUMHUKATOB; MeTojgaMu ompeneseHus pH pacTtBopoB u omnpeneneHus
KOHIICHTPALU} BEILECTB B PACTBOPaxX; COBPEMEHHBIMU METOIMKAMHU pacyeTa.

1.2 Ilnannpyembie pe3yabTAaThl 0CBOCHHUS 00Pa30BATEIbHON MPOrPaMMbI

HucuunnuHa «XuMmMusi ¢u3ndeckas ¢ KOJUIOMJHAs» B COOTBETCTBHHM C
TpeboBanusimu  OI'OC  BO  HampaBieHa Ha  (OpPMHUpPOBAHUE  CIEAYIOLIUX
npodeccuonanbubix kKomneTeHui (I1K): crmocoOHOCTh kK 0000IICHHIO ¥ CTATUCTHIESCKOM
00paboTKe pe3yJIbTaTOB OMBITOB, (opMyirpoBanuto BeiBOJ0B (ITK-16).

Ta6nuna 1. CBsi3b pe3ysbTaToB O0OYUYEHUS C TPUOOPETAEMBIMU KOMIETEHIIUSIMU

Ne OcBanBaeMbI€ 3HAHUS, YMEHUS, HABBIKU dopmupyembie
n/m KOMIIETEHIIUU
(OK, OTIK, TIK)

1 3HaTh:

1.1 B3anmocBs3b GU3NUYECKUX U XUMHUYECKHX SBJICHHIA; 00IIHe 3aK0- TIK-16
HOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEaKINi Ha OCHOBE (PHM3UIECKIX
3aKOHOB

1.2 Xumudeckoe 1 pazoBoe paBHOBECHE, CKOPOCTh PEAKIIUHA U METObI €€ TIK-16
peryIupoBaHUs

1.3 | OOGmme cBOMCTBA pacTBOPOB ITK-16

14 | ®Ou3NKO-XMMHUYECKHE CBONCTBA U MOBEACHUE BHICOKOUCTIEPCHBIX U [1K-16
BBICOKOMOJICKYJISIPHBIX CHCTEM

2 YMmeTh:

2.1 | ITonp30BaTbes CIPAaBOYHOM JIMTEPATYPOI I1K-16

2.2 | [Ipencka3siBaTh CBOWCTBA COCTMHEHH, YIUTHIBASI UX MPHHAIIIC)KHOCTD K I1K-16
OTpeIeIEHHOMY KJIaccy

2.3 | [IporHo3upoBaTh MPOTEKAHNE HECTONKHBIX XHUMUYECKUX PEaKITHiA; I1K-16
HAXOJUTh MyTH YIPABIECHUS XUMUYECKUMU MPOIECCaMU

2.4 | O60oCcHOBBIBATH HAOIOICHUS U JINIATh CIICIYIOIINE U3 SKCIIEPUMEHTA IK-16
BBIBO/IBI

3 Baagern:

3.1 | HaBeikamMu BBIIOJIHEHHSI OCHOBHBIX XUMHUUYECKHX JJaOOPATOPHBIX Orepa- I1K-16




Ui, HEOOXOIUMBIX B MTPAKTHKE aHAJIN3a PACTBOPOB, MUHEPAIBbHBIX
ynoOpeHuit, MoYB, PACTCHHI, STOXUMUKATOB

3.2 | Merogamu onpeneneHust pH pacTBOpOB u OnpeAeICHHs] KOHIIEHTPAIHi [1K-16
BEIIECTB B pacTBOpax

2. MecTo IMCHUILUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

HuctumnuHa «XuMus (u3ndeckass U KOJUIOMJIHAs» OTHOCUTCS K BapHATHUBHOMN
YaCcTHU MaTEeMaTUYECKOT0 U ecTeCTBeHHO-HayuHoro nukia OOII 6akanaspa.

JlaHHas TUCIUIUIMHA OMMPACTCS HA KypPChl AUCIUIUIMH (MEXMPEIMETHBIC CBS3H
Kypca XuUMHH). MaTeMmaTuka;, ¢u3uka; uHOpMATHKA; XWMHS HEOpPTaHWYeCKas |
aHAIMTHYECKAs; XUMHUS OpTraHW4YecKas W SBISIETCS OCHOBOW ISl TOCJICTYIOIIETO
W3YYCHUS JUCIUIUIMH: arpoOXUMUsS; SKOJOTUS, O€30MacHOCTh >KU3HEACATEIHHOCTH;
bu3nonorus U OMOXUMHSI PACTEHUI; MOYBOBEACHIE; OCHOBBI HAyYHBIX MCCIICIOBAHUN B
arpOHOMMM; 3aIlIUTa PACTCHUN; XUMHYECKHE CPEACTBA 3AIIUTHI; TEXHOJIOTHS XpPaHCHUS U
nepepadoTKU MPOIYKIIUK PACTEHUEBOICTBA.

3. Conep:xaHue TUCHUINIUHBI

Tabnuua 2. Ounas popma

KonnuectBo yacos dopmupye-
No Bun CamocT. Bcero MBIE KOMIIE-
o/ HanmenoBanue Pa3acCiioB U TCM HGKI_[I/II/I 3aHATHA pa60Ta II0 TEMC TCHIHUH
(1) (JIP) (CP) (OK, OIIK,
T1K)
1 2 3 4 5 6 7
Cemectp Ne 2
BBEJIEHUE. [Ipenmer u 3agauun 2 2 2 6
(bu3MUECKOi U KOJIOMIHON XUMUH. [IK-16
OcCHOBHBIE TEPMOJMTHAMUYECKHE
IIPEJCTABICHUS
1 YuyeHune 0 pacTBopax
1.1 | Yyenue o pactBopax. Komurarusuele 2 2 3 7
CBOMCTBa pacTBOpOB. OTKIIOHEHHE OT
ujeaIbHbIX PacTBOPOB. PeanbHble I1K-16
pacTBOpbl. Teopust CHIIBHBIX JIEKTPO-
JIMUTOB
1.2 | Teopus cnaObIX 3IeKTPOTUTOB. Pacuer 2 4 4 10
pH cuiIbHBIX U c1a0BIX 3JEKTPOIUTOB. [1K-16
Bydepnbie pacTBOpBHI.
2 DIEKTPOXUMHUYECKHE TTPOIIECCHI
2.1 | OCHOBHBIE MOHATHS ANEKTPOXUMHUU. 2 2 2 6
Bupel anekTponoB. XumMuyeckue TIK-16
MCTOYHUKH TOKA.
2.2 | Dnekrponu3. [IpoMeinuieHHOE 1 4 4 9 K-16
PUMEHEHHE HIICKTPOJIN3A.
2.3 | Koppo3sust MeTamioB U ClIOCOOBI 1 4 3 8 TK-16
3alIUTHI OT HEe.
3 IToBepXHOCTHBIC SIBIICHUS
3.1 | IloBepXHOCTHBIE SIBICHUS. AICOPOIHS 2 4 2 8 I1K-16
3.2 | Xpomarorpadus. Xpomarorpaduaeckue 2 4 4 10 K-16
METObI aHAIN3a




4 Koutonmaas xumus

4.1 | lucnepcHble CUCTEMBI. 2 4 3 9
Knaccudukanmsi, cBoiicTBa, CriocoOb [1K-16
MIOJTy4CHUS

4.2 | YCcTOHMYMUBOCTD KOJUIOUIHBIX CUCTEM. 2 2 3 7

[1K-16

Koaryisanus.

4.3 | PactBOpHI BBICOKOMOJIEKYJIAPHBIX 2 2 3 7 K-16
COCTMHEHU I
KontponbHas padora 12 12
3auer 9 9
Wtoro 18 36 54 108

YyeOHasi NEATEIBHOCTh COCTOUT M3 JIEKUUH, JTa00pPaTOPHBIX-MPAKTHUYECKHUX,
CEMUHAPCKUX 3aHITUH, CAMOCTOSTENILHON PadOThl, KOHTPOJIBHOM pabOTHI.

3.1.Coaep:xanue OTACJBHBIX PA31eJI0B U TEM

Beeoenue. llpenver u 3amaun pusmdeckoil u kosutougHou xumuu llpenver u
3a1ayu (U3UYECKOM U KOJUIOMIHON XUMHH. CBSI3b C HEOPTraHUYECKOM, OpraHU4YecKoi,
aHAIMTUYECKOW XuMHUEeH, Ouonorued, (U3MKON, CHEIUAIBHBIMUA JUCIUIUIMHAMMU.
CoBpeMeHHbIE TEHAEHIINN, HAMPABJICHUS U MEPCIIEKTUBBI Pa3BUTUA HAYKU. Posb pycckux
YYEHBIX B Pa3BUTHUM (PU3NUECKOW W KOJUIOUTHOM XMMHH JJisi MPOMBINUICHHOCTH U
CEJIbCKOI'0 XO35IMCTBA.

Ocnosnble mepmoounamuueckue npeocmaeienusn. IIOHATUA XUMHUYECKOH
TepMOIUHAMUKU. OHTanbnus. 3akoH ['ecca. Ilonsitue »HTpommu. DHeprus ['ubOca.
TepMoanHaMUUECKUE PACUEThI 10 PEAKIIUH.

Pa3zoen 1. Yuenue o pactBopax

Tema 1.1. Yuenme o pacrBopax. KoymmratuBHbele CBONCTBAa pPacTBOPOB.
OTKJIOHEHHE OT WAcalIbHBIX pPacTBOpPoB. PeanbHble pacTBOpbl. Teopus CHUIBHBIX
AIIEKTPOJIUTOB.

Tema 1.2. Teopusi cnabbix 3yekTponuToB. Pacuer pH cunmpHbIX 1M ciaObix
aeKTpoauToB. bydepHbie pacTBOpHI.

Pa3zoen 2. DneKTpOXUMHUECKNE CUCTEMBI

Tema 2.1. OCHOBHBIE TIOHATUS AJNEKTPOXUMUU. BUabl 31€KTpoa0B. XUMUUYECKHE
HMCTOYHUKH TOKA

Tema 2.2. Dnexktponus. [IpoMbllITIEHHOE TPUMEHEHHUE IIEKTPOJIN3a

Tema 2.3. Koppo3ust METaNIOB B CIIOCOOBI 3aIITUTHI OT HEe

Pazoen 3. I10BepXHOCTHBIC SIBJIICHUS

Tema 3.1. [loBepXHOCTHBIE sIBACHUS. AcOpOLMs

Tema 3.2. Xpomatorpadus. XpomaTorpapuiyeckue METOIbl aHATIU3a

Pa3zoen 4. OcHOBBI KOJUIOMTHOU XUMHH

Tema 4.1. Jlucnepcunlie cucteMbl. Kiaccudukaius, CBOMCTBa, CIIOCOObBI
MOJTYYEHUSI

Tema 4.2. YcTOMYMBOCTD KOJUIOUAHBIX cucTeM. Koarynsiusi.

Tema 4.3. PacTBOpbI BBICOKOMOJIEKYJIApHBIX coeauHenuil (BMC)



4. YyeOHO-MeTOAHYECKOE H HH(pOpPMALHOHHOE o0ecneyeHHe
JAHCHHIJIHHBI

4.1. CiucoK OCHOBHO¥ JIHTEPaTypbI

Kynpsmesa H.C. ®usuueckas xumus: yueGHuK s 6akanaBpos/ H.C.
Kynpsmesa, JL.T. Bonnapesa. — M.: U3n-Bo FOpaiit, 2014. — 340 c.

Ulyxun E.JI. Komtounnas xumus: yye6HHK s Gakanaspos/ E.JI. Illykun, A.B.
Ilepuos, E.A. Amenuna. — 7-e u3n., ucnp. u gomn. — M.: U3n-so FOpaiit, 2014. — 444 c.

4.2. CniiCcoK A0NO/IHUTE/ILHO JIHTEPaTYPbI

Pomun B.B. OcHoOBEI Gu3HYECKON, KOUTOMOHON M OUOIOTHYECKOM XUMUH
(OnexTponHsIi pecype): Kype nexumit/ B.B. Pogus; CraBpononkckuii rocyaapcTBeHHBII
arpapHbIii YHUBEPCHUTET. — 2-e 3., nepepab. U JOI. — Craspomnons: AIPVYC, 2012. —
124 c.

Ponun B.B. ®usnueckas u KOMIOHIHAS XAMUS (OnexTpoHHbI# pecypc): yueGHOE
nocobue/ B.B. Pomun, D.B. Topuakos, B.A. Opo6eil.  — Crasponons: ATPYC
CraBpomnoibckoro roc. arpapHoro yH-ta, 2013. — 156 c. '

4.3. Ilepeuens pecypcos HHd)OpMallHOHHO-Te‘:;

OMMYHHKAIHMOHHOMN cCeTH
«MHTepHEeT” ol /

Tabmuua 3. [epevens nHGOPMALMOHHBIX PECYPCOB

Ne Hanmenosanue Anpec
n/n

1. | OpunmanbHeli calit Muncensxosa Poccun http://www.mex.ru/

2 XUMUYecKast SHIMKIIONEe U http://www.xumuk.ru/

3. | Iloprait pyHIaMEeHTATBHOrO XUMHUECKOTO 06pasoBaHus http://www.chem.msu.ru/
4 XUMHYECKHIi cepBep http://www.himhelp.ru/

4.4. MeroanyeckHne yKa3aHusi 115l 06y4al0MMXCS O OCBOEHHIO AHCUHIIITHHBI
(Moay.ti0) B camocTOsITEbHON PaGoThI

Ou3nyeckas ¥ KOIOMIHAs XMMHUSL: ipakTiKyM/ HoBocu6. roc. arpap. yu-1, [".A.
Mapunkuna, H.IT. [Tonskosa, FO.U. Kopaie. — 2-e u3., ucrnp. — HoBocubupck, 2015. —
176 c. (3YP http:// nsau.edu.ru/ file/ 129931/)

Pusuyeckas 1 KOIOMAHAA XHMHUSL: 3a/IaHHs K KOHTPOJIBHBIM paboram (11t 04HOIA
dopmbr o6yuernms) Hosocub. roc. arpap. yH-T, H.II. Tlonskosa, EI'. Menskos. —
Hosocubupck, 2015. — 69 c. (QVP http:// nsau.edu.rv/ file/ 126771/)

4.5. Ilepevens HHPOPMALHMOHHBLIX TEXHOJIOT Ui, HCIOJIb3yEeMBbIX NPH
OCylIecTB/IeHHH 00pa30BaTe/ILHOIO NPoNecca N0 AUCHHILTHHE (Mony.110), BKiIIOYAst
fiepetieHh NPOrpaMMHOro obecneyeHus: H HHYOPMALHOHHBIX CIPABOYHBIX cHCTeM,
HArJISIAHBIX NOCOOHI

1. Jlabopamopmuiii komnnexm dns nposedenus MumpoeaHus.



Tabnuua 4. [lepeuenp JTMIIEH3MOHHOTO MPOTPAMMHOI0 00ECIICUECHHUSI

No Haumenosanue Komn-Bo Ty nunedsun win
/1 KITFouei paBooOIaAaTeh
1. | MS Windows 2007 14 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, 14 Microsoft
PowerPoint)
3. | bpoysepMorzillaFireFox 14 MozillaPublicLicense

Tab6muma 5. [lepeuens makaToB (110 TeMaMm), KapT, CTCHJIOB,
MaKeTOB, MPE3CHTAINNA, (DUIEMOB U T.J.

Ne Tun HanmenoBanue IIpumeuanue
1/

1. | Tabnuya Ilepuoouueckas cucmema J[. M. Menoeneesa

2. | Tabruya Cmpoenue sewecmsa

3. | Tabauya Pacmeopwi. dnekmponumei

4. | Tabruya Pacmeopumocmv ocnosanuil, conetl KUciom

5. | Tabauya P50 cmanoapmuwvix 51eKkmpoOHbIX NOMEHYUAL08

6. | Tabauya Xpomamoepagus

7. | Tabruya Tloosuosicnocms uoH06 6 600HOM pacmeope npu 291 K

8. | Ilpezenmayus | Dnexmponus 15 cnaiioos

9. | Ilpezenmayusa | Kopposus 30 craiioos

5. Onucanue MaTepUaJIbHO-TeXHUYECKOU 0a3bl
Tabsuua 6. [lepeyeHp UCoIb3yeMbIX TOMEIICHUA

No Tun aynuropun [lepeuens o6opynoBaHus
ayJMTOPUH
/1-307, Ayoumopus 0na Ilpezenmayuonnoe obopyoosanue:
JIeKYUOHHAS 3anAmull CMAYUOHAPHBLIL NPOEKMOP, HACMEHHbLU IKPAH,
JIEKYUOHHO20 MUna HOYmMOYK
/1-308 Ayoumopus ona JIII3 | Jlabopamoproe obopyoosanue: wkagh GblmAHCHOU

JIAB-1200 IIBT-H, wmamuest, eecoi SHIMADZU
AJ-620CE,  nabopamopunass  nocyoa,  naumxa
neKmpuyeckas,  peakmusvl,  HOymoOyk  AsUS
14*2101341056,  npoexmop  Aser X 1260
2101341057, oOocka ayoumopHas, nopmMamueHslii
pH/MB/C-memp na wmamuse

6. Ucnosib3yemble HHTEPAKTHBHBIE GOPMBI M MeTO/IbI 00YUYeHUsI 10 JUCHUIIIHHE
Tabnuna 7. AKTUBHBIE U MHTEPAKTUBHBIE (POPMBI U METOJIbI O0yUEHUS

Ne Tema Kon- Bun Hcnonszyemslie dopmupye-
n/n BO y‘l66HBIX HUHTCPAKTHUBHBIC MBIC
4acoB | 3aHATHU 0o0paszoBaTenbHBIE | KOMIIETEHI]
TEXHOJIOINHN 5051
(OK, OIIK,
TK)
1 | DneKTpoXUMUYECKHUE CUCTEMBI. 2 cemunap | Iloaroroska I1K-16
XUMHYEeCKHEe UCTOYHUKH TOKa JTOKJIaJIOB U
IIPE3EHTALNUN
2 | IToBepXHOCTHBIE SIBIICHHUSI 2 cemuHap | PabGora B manbIx [1K-16
rpymnmnax
3 | [lonyuenue u cBolicTBa 2 cemuHap | PaGota B masbIx I1K-16
KOJUJIOMJIHBIX CUCTEM rpymnmnax




7. IllopsAA0K aTTecTAMM CTYACHTOB MO AUCHMUIIJIMHE

I[J'IH arrecTavn CTyACHTOB IO JUCHUILIWHE HCIIOJIB3YCETCA 6aHHBHO-peﬁTHHFOBaﬂ

CHCTCMaA.

Hcxoonvle danmnvle no oucyuniume: Koauiecmeo kpeoumos — 3, nexyuil — 18 uacos,
npakmuyeckux sanamutl — 36 yacos, camocmosamenvras paboma — 54 uaca, écezo 108

HACO86.
Ta6JII/IHa 8. baniabpHas CTPYKTYpa OICHKH

Ne @OpMBI KOHTPOJIA: Koin-Bo

n/m 6amioB
Tlocewenue nexkyutl, Haruyue KOHCNEKMO8 18

2. Tocewenue nabopamopro-npakmuyeckux 36
3aHAMUL, 8bINOTHEHUE CAMOCMOSMENbHLIX pabom

3. Buvinonnenue nabopamopruvix pabom c opopmaeruem u 3auumott 24

4, Texywuii 6Hympu cemecmposbvlii Onpoc: 20
oyenxa «5» — 5 bannos, ouenxa «4» —4 oanna,
oyenku «3» — 3 banna, oyenxa «2» —0 bannos

5. Axmusnas paboma Ha cemMuHape 10
Bcezo: 108

Ta6HI/IHa 9. llIkana OLCHKU aKa,Z[eMI/I‘IGCKOﬁ YCIICBACMOCTH

s Onenka Heyn. 3 4 5

E Onenka

E E ECTS F FX E D C B A

o O

m & Cymma 2 2+ 3 (3;[ -I(-) (;o (Ile 5+

OamioB (0 0,337) | (1m0 0,5) | (mo 0,583) 0,667) | 0.833) | 0,917) (mo 1,0)
3 108 |Menece 37| 37-54 | 55-63 | 64-72 | 73-90 | 91-99 | 100-108

3auém evicmasnsemcs cmyoeHmy, eciu UM 6 medeHue cemecmpa Habpano 0oJiee

54 6annoes.



8. Cornacoanue pa6oueii mporpammel

CootBercTByeT yueGHOMY TIaHy, yTBepXkaAeHHOMY YdueHbIM coBetom ®IBOY BO
Hosocubupckoro AV, npotokon ot « 24 » ¢4 201Z 1. N5

Paboyas nporpamma o6cysxieHa U yTBepxkaeHa
Ha 3acelaHuH Kadeapbl
IPOTOKOJ OT «_ LI » 05 2017 r. Ne 9

3aBenyrouuii kadeapoi, 1.6.H.,

npodeccop 7 J A T.W. Bokoga
(2OKHOCTE) rloamcK ®UO

[Ipencenatens yue6HO-METOIUUECKOTO
coBeTa (KOMHCCHH), K.II.H., JOLIEHT E.I'. Mensixos

(20mKHOCTS) DJ nyce \_/ DHO




