Pabouas IpOrpaMMa JUCIMILIMHEL «XHMHAIeCKHe CCHCOPBI B aHAIN3E IPHPOXHBIX U
NPOMBINUIEHHBIX ~ 00BEKTOB» U oOyJaromuxcsd IO  CHEIMalbHOCTH 04.05.01
OyHaaMeHTalbHAsS W TPHKIafHad XWMHd, COCTaBjIcHA Ha ocHOBauuM DenepanbHOTO
rOCYJaPCTBEHHOrO 00pa30BATENBHOTO CTAHIApTa BBICIIETO 00pazoBaHHs — CHEIHUANUTET IO
cnermanpoct 04.05.01 OynnameHTanbHas W NPUKIaAHAT XUMHS, YTBEPKIEHHOTO MPUKA30M
MurrcTepcTBa 006pa3oBaHis W Hayku Poccuiickoi ®epepanun ot 13 mroms 2017 1. Ne 652 (¢
w3M. ¥ JoI.), Ilopsaka OpraHW3alMy U OCYIICCTBICHUA 00pa3oBaTeIbHOM NEATSIBHOCTH IO
00pa3oBaTeNbHBIM [POrPaMMaM  BBICIIETO oGpasoBanus — IporpamMmam OaxanaBpuara,
mporpaMmaM  CIeNHalTuTeTa, [porpaMMam — MarucTpaTypsl, YTBEPXKACHHOIO  MPUKA30M
MuHHCTEPCTBA HAYKH U BEICIIETO 00pa3oBaHMUs Poccuiickoit ®enepanuu ot 06 anpens 2021 r.

No 245 (c u3M. ¥ J0I1.), B COOTBETCTBUHM C y4eOHBIM IIAHOM, YTBEPKICHHBIM V4eHbIM COBETOM
®T'BOY BO «JlorI'Y» st Habopa 2024 rona.

Pa3paboT4uK:
3apeayronuil kadeapsi AHAJTUTHIECKON XUMUH,
J-p X¥M. HayK, Ipod. pnt g{i el A.C. AnemacoBa

PaGouas mporpamMMa 0/100peHa Ha 3ace/laHiu Kahepsl aHAIUTHYECKOH XUMHUH
IIpotokon ot 26.03.2024 r. Ne 13
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VueGHO-MeTOANYECKass KOMHUCCHS XUMUIECCKOIo (baKYJ'ILTCTa

Tpotokon ot 27.03.2024 r. Ne 2 )
[pencenareinb W % P.A. JIeira
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1. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA30BATEJIbHOM ITPOT' PAMMBI

1.1.  TpeOoBaHHS K IpeIBApUTEIbLHON MOATOTOBKE 00YYarOIIMXCS, MPEIIECTBYIOIIIE
U COIYTCTBYIOLIME AUCLUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS U3y4YEHUE TAHHOM:

JUCHUIUIMHBL TporpamMmbl OakajaBpuara: aHaJUTHYECKas XHWMHSA, HEOpraHUYecKas
XMMHS, OpraHUuuecKasi XuMusi, puzndeckast XUMus, GU3UKa.

1.2.  JIycuMmiauHbl, KypcoBble paOOThl U MPAKTUKHU, A KOTOPBIX OCBOEHHE JTaHHOM
JUCLUIUIMHBI HEO0X0AUMO KaK MpeIIeCTBYOIIEe:

O3HAKOMUTEIbHAS IPAKTHKA, TEXHOJOIMYECKas, Hay4yHO-HMccieloBarenbckas padora,
nefarornyeckasi pakTHKa, IpeJAUIUIOMHast TPAKTHKA.

2. OIIMCAHUE JUCHHUIUINHBI

2.1.  OOmrast xapaKTepUCTHKA

HaumeHnoBaHue nokasarens 3HaueHue MoKa3aTes
Ha3Banune o6pa3zoBaTeIbHOM MPOTPaMMBI 04.05.01 ®dynnaMeHTalIbHAS U TPUKJIAHAS
xumus (Ilporpamma crieranuTeTa)
IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUCOHBIM b1.B.O/1.6 Xumuueckue ceHCOPHI B aHATIN3E
IJIAHOM MIPUPOTHBIX M MMPOMBIIIUIEHHBIX 00BEKTOB
YacTh 00pa3oBaTEIbHON IPOTPAMMEBI BapuaruBHas gacTs: BEIOOp By3a
KonnuecTBO 3a4€THBIX €QUHULL / BCETO YaCOB 4/144

2.2. Pacnpenenenue yacoB 1o neproaaM o0y4eHus

o O01ee KOTMYECTBO YacoB

o I

®opma 2| 8 CaMoCTOs-
> | & Jekuu- | nabopa- | MpaKTu- - Dopma
00y4eHus (2 5 TEJILHON BCETO
5] OHHBIX | TOPHBIX | YECKHX KOHTPOIIS
PpabOTHI+KOHTPOJIb
Ounas 4 8 34 34 — 76 144 3a4er
3. HEJN AUCHUTTIJIIMHBI
dopmupoBaHue KOMIIETEHIINH, HapaBJIEHHBIX HA  y[IyOlleHHOE 3HAHHE

MCTOHOJOTUYCCKUX W TCOPCTHYCCKUX OCHOB CO3JaHUSA W PaA3BUTUA XHMHUCCKHUX CCHCOPOB;
dbopMupoBaHUEe YMEHUIl W HAaBBIKOB CAMOCTOATEIHHOW HAYYHO-HCCIEAOBATEIHCKON pPabOTHI,
TpeOyIome TiIyOOKOW CIeNUaIn3upPOBAHHON IOATOTOBKHM B BBEIODAHHOM HAINPABICHUH H
BJIQ/ICHUS HaBBIKAMHU COBPEMEHHBIX METOJIOB MCCIIEI0BAHUS; BRIPAOOTKY MPAKTUYECKOTO OTBITA
MMPUMCHCHHUSI HAKOIIJICHHBIX 3HAHUU JJIA aHalIu3a Hu 000CHOBaHHOTO pPCeICHNA TMMOCTAaBJICHHBIX
3amay.

4. KOMIETEHIMN ObYYAIOUIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUS

Komnerenuun WnaukaTopsl PesynpTatel 00yueHus
OIIK-2. Cnoco6en | OIIK-2.1. Pa6oraer c¢ | OIIK-2.1.1. 3naer mnpaBwmia paboOThl C
MMpOBOAWUTb XUMUYCC- XUMHWYCCKUMUAU XUMHUYECCKUMHU BeIIeCTBaMun C
KW SKCIIEPHUMEHT C BEIIECTBAMU c | cobmoaeHneM HOPM TEXHUKH
co0JII0ICHHEM coOuroficHHeM  HOpM | 0€30macHOCTH




COBPEMEHHOTO
o0opyoBaHus,
c00JTr0/1ast HOPMBI
TCXHUKNU
0€e30macHOCTH

TEXHUKHU
0€30MMacHOCTH.
Hcnonp3yer
CYIIECTBYIOIIHNE U
pa3pabaThIBacT HOBBIC
MCTOAWKHU MOJIYUCHU
1 XapaKTEePUCTUKHI
BCIHICCTB U MAaTCPUAJIOB
JUISL pellIeHus 3a1au
npodeccruoHabHOM
NesITeIbHOCTH-
[IpoBoaut
HUCCIIEIOBAHUS CBOMCTB
BCIICCTB U MaTCPUAJIOB
C UCIOJIb30BaHUEM
COBPEMEHHOTO
Hay4HOTO
o0opypoBaHus

OIIK-2.1.2. VYmMeer mnpoBOAUTH CHHTE3
BEILIECTB M MaTepUANIOB Pa3HON MPUPOIBI C
HCIIOL30BAHUEM HMEIOIIUXCSI METOMK,
CTaHI[apTHbIe onepauHH JUISA onpe,ueneHHH
XUMUYECKOT0O #  (a30BOr0  cOCTaBa
BCIIECCTB U MaTepI/IaHOB Ha HX OCHOBC,
HCCICAOBAHUsS  CBOMCTB  BEINECTB U
MaTepuaioB c HCITOJIb30BAHUEM
CEPUITHOTO HAYYHOTO 000PYI0BaHUS

5. I[TPOTPAMMA JJUCHUTUIMHBI

HazBanue teMbl

Kpatkoe copep:kanue TeMbl (BOIIPOCHI TEMBbI)

Paznen 1. Tumbl ceHCOpOB.

OKpYXKaroIieun

cpenpl,

3HaueHue u 00J1acThb MNPUMCHCHHUA XUMHUYCCKUX CCHCOPOB B OXpaHC
aHaJIN3¢

XUMHYCCKOU 6630HaCHOCTI/I,

IMPUPOAHBIX W HNPOMBIINIJICHHBIX 00BEKTOB H Ap. Cxema CCHCOpa.
Tuner CCHCOPOB. CxeMsbl ACTCKTUPOBAHUS. I/ICTOpI/ISI CO3JaHuA
XUMHNYCCKHUX CCHCOPOB.

Pazmen 2. Anamutuueckue | CenektuBHOCTh. CmocoObl  ompeneneHus  Kod(h(UIMEHTOB

XapaKTEPUCTUKH CEHCOPOB. | CEIEKTUBHOCTHU. IIpo0ieMbl 3KCIIEpUMEHTAIBHOTO OINPEIEIIEHUS
k03 Punmenra CEJIEKTUBHOCTH. I'panyupoBounas
XapakTepucTuka. MHTepBas omnpenenseMblXx KOHLEHTPALUH.
UysctBurensHoCcTh. lIpenen onpenenenus. Bpems oTkimka.
Bpemst xu3Hu. [peiid. Buasr ommbok. IIpaBUIBHOCTB.
BocmponsBogumocts.  COBMECTHUMOCTb € OKpPYXKarOIIMMH
YCIIOBHUSIMU.

Paznen Tunbr MemMOpaH HMOHOCENEKTHBHBIX  3JekTponoB  (MCD).

[ToTeHMOMETpUYECKHE Mexanusm gaeiictBus MeMOpaH. CEHCOpPBI CO  CTEKISTHHBIMH

CEHCOPBI. MeMOpaHaMu. DIEKTpoAbl ¢ TBepAbIMH MeMmOpanamu. MCO c

JKUJIKUMH MeMOpaHaMHU. KoncTpykuun HNCo.
[ToTeHumomeTprueckue XUMHUYECKUE CEHCOPBI C MOJUMEPHBIMHU
MeMOpaHamMu. MeMOpaHbl 1711 OIpeneseHHs] MOHOB KallbLus,

Kajus, HUTPAT-UOHOB. TBepIOKOHTAKTHBIE 4(GCH
[ToTeHIIMOMETpUYECKME Ta30Bble CEHCOpbl. JlaTumku  [is
ONpENEeNIeHUsT KOHUEHTPAlUuil pacTBOPEHHBIX Ta3o0B. THIIbI

ra3oBbIX JaT4MKOB. OmpeneseHne aMMHaKa, YIJIeKHCIIOTO ra3a u
ap. HoHocenekTuBHbIE TOJIEBbIE TPAaH3UCTOPBL. (DepMeHTHBIE
HOJIEBBIE TPAH3UCTOPHI. Pa3paboTka MHHMATIOPHBIX CEHCOPOB.
CriocoObl ompeneneHns aKTUBHOCTEH, KOHIICHTPALUMH HOHOB B

pactBope. MeTton TpaayHMpOBOYHOM 3aBUCHUMOCTH, METOJ
J00aBOK. HNonomerpuuecoe TUTPOBAHUE. [Tpumepsr
npakTHueckoro mnpumeHeHuss (pH, HOHOB Kayus, KanbLus,

MarHusi, M€, CBMHIA, cepedpa U IPyrux KaTHOHOB, AHHOHOB :




bTOpHUIIOB, HUTPATOB, XJOPHIOB, OpPOMHJIOB, HOIUIOB,
CyIb(pHUI0B, THOLMAHATOB U JIp.) B BOJE, NMOYBE, OMOKHUIKOCTSIX,
NUILEBBIX NPOAYKTAX U AP.
Paznen 4. | BonpTamnepomeTpudecKue, aMIIEpOMETPHUUYECKHE,
DIEKTPOXUMHUECKUE KyJIOHOMETpPHUYECKUE, KOHIyKTOMETpUYECKHE CEHCOPBI.
CEHCOPBI. Mexanusm pedictBus. Kucnopomuelii gatuuk. OnpeneneHue
[JIIOKO3bl.  DJEKTPOXUMHUYECKHE  CEHCOphl B MPOTOYHO-
MH)XEKIITUOHHOM aHaJIN3e. [Ipumepsnt IIPAKTHYECKOIO
MpUMEHEHNA. MHOTOKaHaJIbHbIE CEHCOPBL.  «JIEKTPOHHBIN
SI3BIKY. « DIEKTPOHHBINA HOCY.
Paznen 5. Onrtuueckue | Cxembl jaerektupoBaHus. [IpenmMyinecTBa M HEIOCTaTKU.
XUMHYECKHE CEHCOPHI. N3mepenue ONTUYECKOI IUIOTHOCTH, K03 dunmeHTa
NpPEIOMIICHUS, JIIOMUHECIIEHIMU. pH-uyBCTBUTENbHBIE ONTOIBI.
OnTonpl ISl ONpeAeaeHUs] MOHOB METAJJIOB, KUCIOpOAAa U Jp.
dnyopecueHTHble  ceHcopbl.  IIpuMepbl  HPaKTHYECKOTO
IPUMEHEHUS.
6. CTPYKTYPA U COAEPXAHUE JUCHUTIINHBI
6.1. ®opma o0yueHus — ouHas, Kypc — 4, cemectp — 8
HaumeHnoBanus pa3aciioB U TCM Komaectso uacos
Jlekr. Jlabop. | Ilpaktr. | CPC+K | Bcero
Pazpnen 1. Tumsl ceHCOpOB. 6 4 - 15 25
Paznen 2. AHanuTHuecKre XapaKTepUCTUKH 6 8 — 14 28
CEHCOpOB.
Paznen 3. [loreHmoMeTpuveCcKre CEHCOPHI. 6 10 - 15 31
Paznen 4. D1eKTPOXUMHUYECKHE CEHCOPBI. 8 8 — 17 33
Pazgen 5. OnTuueckne XMMUYECKHUE CEHCOPBI. 8 4 — 15 27
HUTOI'O ITO KOMIIOHEHTY OIIOIT 34 34 - 76 144
7. OLHEHOYHBIE MATEPUAJIbI (CPEJCTBA) JJUIAA TEKYIIETO KOHTPOJIA
YCIHEBAEMOCTH, IIPOMEXYTOYHOM ATTECTALIMN
7.1.  KOHTpOJbHBIE BOIPOCHI
Pazpen 1
1. Maiite onpeaeneHre XMMUYECKOIO CEHCOopa.
2. Ilepeumncnute hakToOphl, BIHUAIONINE HA BpeMs oTkinka MCD.
3. VYKaxuTe UCTOUHUKHU MOrPEIIHOCTEH B HIOHOMETPHUH.
4. llpennoxure  cnocoObl  OLEHKM  MPAaBUIBHOCTH  pe3yjbTaTOB  aHalU3a
HMOHOMETPHUYECKOTO ONpEIEICHHUS.
Pazmen 2
5. Kaxkue xapaxtepuctuku MCD BxoasaT B ypaBHeHue Hukonbsckoro? EcTh 11 kakue-to
OTJIMYUS MIPU 3aIUCH 3TOTO YPAaBHEHMS AJIS 3JIEKTPOJIa, CEIEKTUBHOIO K KaTHOHAM U
aHuoHam?
6. Ipennoxure knaccudpukanuio MCO no tunam MeMOpaHsl.
7. UYto Takoe k03 PHUIMEHT CEIEKTHBHOCTH M Kak ero onpeaenuTs mo MFOITAK?
8. Uro Takoe rpaayupoBOYHas XapakTepucTuka? B Kakux mpepenax oHa HaXOQUTCs?

Paznen 3



9. OObBsicHUTE MEXaHW3M JICHCTBUS CTEKJISSHHOW MemOpanbl. Ilouemy pH —
YYBCTBUTEIBHOU SIBIISIETCS TOJBKO XOPOIIO BEIMOYCHHAS CTEKIISTHHAS MeMOpaHa?

10. TToueMy CTEKJISTHHBIN 3JIEKTPOJ AA€T HEMPaBUIIbHBIC PE3yIbTaThl MPU u3MepeHuu pH
B CUJIbHOKHCJIBIX U CUJIbHOIIEIOYHBIX pacTBOpax?

11. Tlouemy nerumpaTtanmsi CTEKJISIHHOTO SJIEKTPOJa MPUBOAUT K TMOTPEIIHOCTSM B
pe3ynbTarax u3MepeHui?

12.Yto Takoe moTeHuMan acuMMmerpuu? KakoBbl BO3MOXHBIE MPHUYMHBI €rO
BO3HMKHOBEeHUA? Kak ero MOXHO ycTpaHUTh?

Pazgen 4

13. IIpencraBpTe cxemy opmMupoBaHus MeMOpaHHOTO noTeHmata MCD Ha cnenyromue
KOMIIOHEHTBHI: Ca2+, Ca*' + Mg2+, NOj3', NH3, CO,, Sz', Ag+.

14. Kak OOBSCHUTH AJIEKTPUYECKYIO MPOBOAMMOCTH KpUCTANIMYECKMX MeMOpaH? Yem
00ycJIoBJIeHa CEIEKTUBHOCTh MeMOpaHbl Ha ocHOBe LaFs mis onpenenenust ¢propu-
HMOHOB?

15. Tlouemy ompeneneHne (GTOPUI-HOHOB PEKOMEHIYETCS MPOBOJUTH B CIA0OKHCION
cpene? Kak yctpanuts mematomiee Biusaue Fe(Ill) u AI(II)?

Paznen 5

16. Uro Takoe depmeHTHBIH AexTpoa? IlpuBeaure npumepsl PEepMEHTHBIX JIEKTPOIOB.
Uewm oOycroBiieHa BrICOKast U30MPATETLHOCTh (DEPMEHTHBIX 3JIEKTPOI0B?

17. O0bsicHUTE MEXaHU3M JCHCTBUS Ta30BBIX 31EKTpo0B. [IpuBenuTe npumepsl.

18. Yro Takoe nonodop? Ipuseaure npumepsr MCO Ha ocHOBE HOHOGOPOB U OOBSICHUTE
MEXAaHU3M UX JICVCTBHUS.

7.3. Bonpochkl MMCbMEHHOM KOHTPOJIBHON pabOTHI

1. Yro Takoe aktuBHOCTH? [IpuBenuTe mpuMepsl OMOXUMUYECKUX U JAPYTUX MPOIECCOB,
3aBUCSIIUX OT aKTUBHOCTU MOHOB. [Ipeasiokute MeTonbl ONpeneseHUs] aKTUBHOCTH HOHOB B
pactBope. Kakue ¢akTopbl He0OOXOIUMO YUYUTHIBATh NMPHU ONPEACNICHUU AKTHUBHOCTH HOHOB B
pactBope?

2. Metoas! orieHKH KO3(h(UIIMEHTOB CEIEKTUBHOCTH. [loueMy darie BCEro MCIONb3yIOT
METO/]I CMEIIaHHbIX PACTBOPOB?

3. KpyTu3Ha rpagypoBOYHON XapaKTEPUCTUKHU U (PAKTOPHI, BIUSIIOIINE HA €€ BEINYUHY.

4. Tlpenen oOHapyxeHHsI U ero OleHKH. DaKkTophl, BAMSIIONIME HA BEJIMYMHY Mpeiena
oOHapy KeHusl.

5. @axTopsl, BausAoUIMe Ha Bpems otkiauka MCO.

6. IcTOYHMKYN NOrpelHoCcTel B MOHOMETPHUH.

7. CnocoObl OIEHKH TPAaBUIBHOCTH pe3yJibTaTOB aHAlu3a HOHOMETPUYECKOTO
OTpeieNICHusI.

8. [Ipeumy1iecTBa 1 HEIOCTATKH CTEKJISTHHOTO 3JIEKTpoAa aiisi u3mepenust pH pactsopa.

9. IloreHuuan acMMMETpPUHU, BO3MOXKHbIE NPUYMHBI €r0 BO3HUKHOBEHHUS U CIOCOOBI
YCTpaHEHHUS.

10. ObocHy¥iTe, A ONMpeNeeHUs KaKuX KaTHOHOB METAJNIOB MCIIOJIB3YIOT CTEKIISTHHBIC
3JEKTPOJIBI.

11. IlpuBeauTe npumMepbl HEOPraHUYECKUX COJIEH KaK OCHOBBI TBEpIbIX MeMOpaH UCD.

12. DnexTtpuyeckass MPOBOJUMOCTh KPUCTAIMYECKUX MEMOpaH UM CEIEKTUBHOCTD
MeMOpaHbl Ha ocHOBe LaF; st onpenenennst Gropu-moHOB.

13. TpeboBanus, npeabsBiasiemMble K DAB xxuakux MmemMOpaH U MEXaHHU3M UX JACHCTBHUSL.



8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast oreHKa 3HAHUKM 00ydaIOUIMXCS MO0 TUCHUIUIMHE mpoBoauTcs mo 100-0anmpHON
IIKaJe MCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYKICHMHM TEKYIIEro MU
HPOWICHHOTO MaTepuala, perieHne 3a1a4 1 T.11.).

8.1. Cemectp 8, ounast popma 00yueHuUs

Howmepa paznenos Buner pabot MaxcimaikHoe
KOJIMYECTBO 0aJioB

Opranun3anonHo-yueOHast paboTa B ay IUTOPUH 20
L5 CamocrosrenbHas paborta 20
KonTponbHas pabota 10
HUTOI'O 50
OK3ameH 50
OO0mmii UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

OrieHKa 110 IITUOAILHOM IIIKaJIe
KonnuectBo 0annos u3 "
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auer
3a4eT

90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotio 3aYTCHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPHUTEIBHO aTTom0
35-59 FX HE 3aYTECHO

034 F HEYIOBJICTBOPUTEIBHO o 3a9TeHo

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA 1JIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xoze peanu3zanuu JUCHHUILTAHBI HCIIOIB3YIOTCS CIICTYIOIIHE TOTIOTHUTEIHLHBIC METOIBI
00y4eHHs1, TEKYIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTecTallui O00ydyarouuxcs B
3aBUCHMOCTH OT UX WHIANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIS CENbIX U CIIa0OBUNAIINX:

- JEKIUH  O(QOPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, IOCTYIHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTIEHUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUCHUEM;

- JUIS  BBITIOMHEHWS]  3aJaHds  TpU  HEOOXOAWMMOCTH  TMPEAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaK)KE UCTIOIB30BaHUE COOCTBEHHBIX yBEIMYUBAIOLTNX
YCTPOWCTB;

- MUChMEHHBIC 3aJJaHusl OPOPMIIAIOTCS YBEIHUEHHBIM MIPU(TOM.

2) JUTSI TITYXHMX U cJIa0oCbIIainX:

- JIEKIUU 0POPMIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA;

- MMUChMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMme;

- 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B (JOpME TeCTUPOBAHUSI.



3) JUIS JIML C HApYLIEHUSIMU OIIOPHO-/IBUTATENIBHOTO allnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYHHOTO C
HIOMOILBIO0 KOMITBIOTEPA CO CHEMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCbMEHHBIE 3a[aHUs BBITIOJHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
(dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPENyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WutepHer Ui kaxaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHSL HUHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX

— B IIEUaTHOHM (pOopMe yBETHUEHHBIM MIpUdTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

— B IeYaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroIKXCsl ¢ HApYIECHUSMHU OITOPHO-ABUIaTEIbHOIO anmnapara:

— B IIEUaTHOH (popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE VUEBHOTO
[IPOLIECCA

Y4ueOubie 3ansaTust mpoosaTcs B IX yue6noMm kopmyce Houl'Y (1. Honenk, yiu. Illopca,
17a). Jlns mnpoBelneHHs] JEKLIUOHHBIX M TPAKTHUECKUX 3aHATUN TpeOyercs ayauTopus,
0o0opyZOBaHHAs MEJIOBOM WJIM MAapKEpHOW JIOCKOW, MyJIbTUMEIUNHBIA IMPOEKTOP M D3KpaH,
HOYTOYK, KOMIUIEKT y4eOHOI MeOenu JUisl CTyJeHTOB, pabouee MECTO MpernoaaBaTelis, BbIXO] B
WHTepHeT — npoBogHON WK ¢ ucnojbs3oBanueM Wi-Fi.

JlaGopaTopHble 3aHATHS MPOBOJATCS B XMMHUYECKHX J1aOOpaTOpHsIX, OCHAILIEHHBIX
BBITSDKHOM BEHTHWJISIIIMEH, COBPEMEHHBIM AHAIUTHYECKUM OOOPYAOBAaHUEM, XHMHUYCCKHIMHU
peaKTUBaMH.

Jisi caMOCTOSITENNFHONH pabOThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECypCHI
HayuyHolf OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX BJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMIECKOE OOECIeUeHre, MPEICTAaBICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpmyca (ayn.405).

[Ipu w3y4yeHHH TUCHMIUIMHBI TPUMEHSIOTCS 3JICKTPOHHOE OOYYeHHE W TMCTAHIIMOHHBIC
o0pa3oBaTesibHbIE TEXHOJIOTHH.

C ucnonbp30BaHUEM PECYPCOB JUCTAHIIMOHHOTO 00pa30BaHUs OCYLIECTBISIETCS TEKYIIUN
KOHTPOJb 3HaHUM OOydYalolmMXCsli Ha OCHOBE TECTHPOBAHHS M NPOBEPKHU pE3yJIbTAaTOB
CaMOCTOSITENIbHOM pabOTHI.

11. PEKOMEHIAVYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa
1. Kpuctnan I'. Anamutudeckas xumus. Yued. mist crygerroB. B 2-x 1. T.1 /
I'. Kpuctnas; nep. ¢ anri. A. B. I'apmama, H. B. Konsruesoi, I'. B. IIpoxoposoii ; Berym. cr. TO.
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A. 3onoroBa. — Mocksa: bunowm. JIa6. 3uanunii, 2009. — 623 c.

2. Kpuctnan I'. Ananutuueckass xumusi. Yued. g cryaeHtoB. B 2-x 1. Tom 2 / T
Kpuctuan; nep. ¢ anrn. A.B. I'apmama, E.D. I'puropneBoii, A.B. MBanoBoii u np. — M.:
BMHOM. JlaGopatopus 3nanuii, 2009. — 504 c.

3. llleruyk N.A., CumonoBa T.H. MoHOCENEKTUBHBIE 3JEKTPOJIBI B aHATIU3E MPUPOTHBIX
U TPOMBIIUICHHBIX O00BEKTOB: YueOHoe mocobue. — Jonenk: «Hoymumxk» ([onenkoe
otnenenue), 2010. — 158 c.

4. CumonoBa, T.H. Xumuueckue CEHCOpbl B aHAIU3€ NMPUPOAHBIX M IPOMBIIIIEHHBIX
00bekTOB : ydeOHOo-meTommueckoe mocodoue / T.H. Cumonoa ; I'OY BIIO "Jloneuxuit
HalMOHaNbHBIN yHUBepcuTeT". — Jlonenk: Ludposas tunorpadus, 2020. — 102 c.

11.2. lonosnHuTENbHASA TUTEPATYpa

1. Ananmutrueckas XUMUs: B 3-X TOMax: y4eOHHK IS CTYJIEHTOB BY30B, 00YUYaOIIUXCS
M0 HAIPABJICHUIO U crieruanm3anuu «Xumus». T. 1. Meroap! uaeHTuGUKAINE U OTPeIeIICHUs
Bemects / mof pen. JI.H. Mocksuna [A.A. bentoctun u ap.]. — M.: Axanemus, 2008. — 576 c.

2. AHanuTHuYecKass XuMUs: B 3-X TOMax: Y4eOHUK ISl CTYJCHTOB BY30B, OOyUYaOIUXCS
M0 HAMpaBJICHUIO U crenuanu3zanuu «Xumus». T. 3. Xumuueckuit ananus / mox pen. JI.H.
Mocksuna [U.I'. 3enkeBud u ap.|. — M.: Akagemusi, 2010. — 365 c.

3. OCHOBBI aHATTUTHYECKON XUMUU: B 2 T.: YYCOHUK JJIsi CTYJICHTOB XUM. HalpaBJICHUS U
XuM. cnenuanbHocteit By3oB. T. 1/ mox pen. FO.A. 3onotosa [T. A. Bonbmiosa u ap.]. — 4-e u3z.
— Mocksa: Akagemus, 2010. — 384 c.

4. OCHOBBI aHATUTUYECKON XUMHHU: B 2 T.: YUCOHUK ISl CTYJICHTOB XUM. HAIllPABJICHUS U
xuM. crienuansHocTeit By3oB T. 2 / mox pen. FO.A. 3omotoBa [H.B. AnoB u ap.]. — 4-¢ u3n. —
MockBa: Akanemus, 2010. — 408 c.

12.  UTHO®OPMAIIMOHHBLIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAs OndbaMoTeKA (H3B): dbenepanbHas
rocynapctBeHHass MH(popmaimonHas cucremMa / MunucrepctBo Kynbryper P®; Poccuiickast
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pesxxum octymna: cBOOOAHBIN, moanucka. HeoOxoanma ycTaHOBKA MPOTPaAaMMHOTO
oOecrnieueHus. — TeKCT: AINEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
nosb30BaTenei. — TeKCT: 2JIEKTPOHHBIM.

3. Hayunass snextponHass OubOmmoreka «KuGepJleHumHka»: caiit / Accomnuamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «Jlanb»: [caiit]. - URL:
https://e.lanbook.com (mata ob6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

5. IBC KOpaiit: snekrponHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIN.

6. DyeKTpoHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. DJeKTPOHHBI KaTajgor Hayunoit Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caifr. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenus: 01.09.2023). — Pexum gocTyna: TOHUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — J1s Ttosib3oBaTenen JJonl'y.
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8. JuexktpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jlonl'Y. — Tekcrt:
anekrpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13.  TTPOI'PAMMHOE OBECIIEHEHHME

1. Windows 7 PRO (xopnopatusHas nutieH3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas sunen3us Jorl'yY Ne 46472919)

3. Microsoft Visual Studio (yiuniensust nporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBECHUI)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD niist cB0OOOAHOTO MPOTPaMMHOTO OOECTICUCHHUS).
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