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1 Ilnanupyemble pe3yJbTaTbl O0y4YeHHS IO JHCIHUIUIHHE (MOYJIIO),
COOTHeCeHHBIe C pe3yJIbTaTaMH 0CBOeHHsI 00pa30BaTe/IbHOM IPOrpaMMBbI

Huctmmummaa bB1.0.22

«HeoeaHuueckada u anaaumuuyeckas XuMus» B

cootrBeTcTBUU C TpeboBanusmu PI'OC BO u ¢ yuerom [IOOII (npy Hamuun)
HalpaBjieHa Ha ¢popmupoBanue cienyiomux komierennuii (YK-1, OIIK-4): UVK-
1.3; UOIIK-4.1; UOIIK-4.2; UOIIK-4.4

Tabnuia 1. CBs3b pe3yJsibTaToB 00y4YeHus C IpUoOpeTaeMbIMU KOMIIETEHIIUSIMU

Kopn u HauMmeHoBaHue

Kopg u HauMmeHoBaHue

3aryiaHUpOBaHHbIe Pe3yJIbTaThl

KOMIIeTeHI[UU WHAVKATOpa JOCTUXEHUS obyueHus
KOMIIETEeHITUH
YK-1 Criocoben HUYK-1.3 3HaTh:  OCHOBHBIE  3aKOHOMEPHOCTH
OCYIIECTBIISITh TTOUCK, Amnanusupyer 3aauy, BbIIeNss ee | TPOTeKaHuss  XUMHUYEeCKUX  PeakIlui;
6a30BbIe COCTABJISIOIINE, CKOPOCTh  peakiMi U MeTONbl  ee

KPUTHUYECKUM aHAJIU3 U
CHHTe3 MH}pOopMaIu,

OCYIIECTBIISIET IEKOMITO3UITHIO

peryivpoBaHusl; KUCJIOTHO-OCHOBHbIE U

. 3amauun OKHCITUTETbHO-BOCCTAaHOBUTEIbHbIE
[IPHUMEHSTE CUCTEMHBIM CBOWCTBA  BEINECTB, IEPUOJUYECKYIO
HIOAXOA IS pelIeH s CHCTeMy U CTPOEHHe aTOMOB 3JIeMEHTOB
ITIOCTAaBJIEHHBIX 3a/1d1 yYMeThb: I10JIb30BATHCS CIIPAaBOYHOM
JIUTEpaTypou
BJIQJIeTh: HaABBIKAMH BBITIOJTHEHUS
OCHOBHBIX XHUMHWYECKUX JIabopaTOpPHBIX
orepanuu
OIIK-4 Cnocoben HOIIK-4.1 3HATh: TUJIPOJIN3, BOJIOPOJTHBII

000CHOBBIBAThH U
peanM3oBBIBAThH B
npodeCCuoHaIbHOU
JIesTeIbHOCTU
COBpeMeHHbIe
TEeXHOJIOTHH C
WICIIOJIb30BaHUEM
pubOpPHO-
WHCTPYMEHTAJIbHOU 6a3bl
Y MICTIONIb30BaTh
OCHOBHbBIE eCTeCTBEHHbIE,
OuoIoruYecKye u
npodeccruoHabHbIe
TIOHSTHS, a TAKXKe
METOJIbI TIPU pellleHuH
ob1erpodecCHOHATBHBIX
3a/a4y

Hcnone3yet TexHru4ueckue
BO3MOXXHOCTH COBPEMEHHOT'O
CllellMa/IM3MPOBAaHHOIO
000pyHOBaHUs1, MeTOJIbl pellleHus]
3ama4 npodecCruoHaIbHOM
IesiTeJIbHOCTH.

MOKa3aTeJib, KOMIUIEKCHBIE COeTMHEeHUs
yMeTh: OIpeJeSiiTh CpeAy pacTBOPOB
COJIel, OMUCHIBAaTL W AHAJIM3UPOBATH
pe3ynbTaThl 1abopaTopHBIX paboT
BJIQJIeTh: METO/IOJIOTHEH UCCIIeIOBAaHUsS

HOIIK-4.2
[IprMeHnsieT coBpeMeHHbIe
TEeXHOJIOTUU U METO]Ibl
HCCcIIeJOBaH1H B
npodeCcCuoHaIbHOU
JlesITeJIbHOCTH, MHTepIpeTUpyeT
NOJTy4YeHHbIe Pe3yJibTaThl

3HATh: CIIOCOOBI
KOHLIEHTPAIlu1 paCTBOPOB
yMeTb: OIpeJielsiTh W PacCUUTHIBATh
cofiepkaHue BelllecTB B paCTBOpe
BJaJeTb: MeTOJAMHU  IIPUrOTOBJIEHUS
PaCcTBOPOB C 33JIaHHOM KOHIeHTpalein

BbIPA’XeHU 1

HUOIIK-4.4
O60CHOBBIBaeT HCIOJIb30BaH1e
OCHOBHBIX €CTeCTBEHHbIX,
OHOJIOTMYeCKUX U
TpodeCCUOHANILHBIX TOHATHH MPU
pereHuu
ob1erpodecCUOHATIBHBIX 33]1a4

3HATh: OCHOBBI XUMUYECKUX U (DUBHKO-
XUMHAYEeCKUX METO/IOB KOJIMYeCTBEHHOTO
aHaJM3a

yMeTh: MPOTHO3UPOBaTh MpPOTEKaHHe
HECJIOXKHBIX ~ XMUMHYeCKAX  peaKIuy;
BBIOMPATh CIIOCOOBI M MHTEPIPEeTUPOBATh
pe3yJbTaThl SKCIIEPUMEHTa

BJIAJIETh: TEeXHUKOU BBITIOJTHEHUS
aQHAJIUTUIeCKUX orieparuii pu
Ka4ueCTBEHHOM u KOJIMYECTBEHHOM

dHaJ/IM3e BelleCTBa

Mecto aucouiuinHbI (MOAYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOH MPOrpaMMbI

,HI/ICI_II/IHJ'[I/IHEI ((HEOpI‘aHI/I‘-IECKaH N dHAJIMTU4YeCKadsad XHUMHA» OTHOCHUTCA K

00s13aTe/IbHON YaCTH.




JlaHHass [UCIMIUIMHA OINHpaeTcs Ha KypChl

AJUCHHUILINH:

«OCHOBBI

OUOJIOTUYECKOW CTAaTUCTUKU W WHbOpPMaTHKW», «buonorndeckass ¢usuka» u
SIBJISIETCSI OCHOBOM IJIsl TIOCJIEYIOIIEro M3ydeHus! TUCIUTUINH: « OpraHudeckast U
dbusKoUIOHIHAs XUMUTY, « bBruonoruyeckast XuMush».
3. CopepikaHue AUCHHILIMHBI (MOIYJIs)
PacripefieieHrie 4acoB 1O TeMaM W BUJIaM 3aHSATHN MpeICTaBJISIeTCS B
Tabmuie 2, 3 1o kaxjon popMe oOydeHust (O4Hasl, 3a09HAs):
Tabmuia 2. OyHas popma

No KonugecrBo yacoB
o/ HaumeHoBaHue pa3/iesioB H TeM Jlexuuu Bug Camocr. | Bcero | Popmupyemblie
(H) 3aHATHUS pa60Ta 110 KOMIIeTeHIITU1
(JIP) (CP) Teme
1 2 3 4 5 6 7
1.9Hepreruka XMMHYECKUX NPOIECCOB
1.1 Posnb xumnn B npodeccrr. OCHOBHBIE i 9 i 9 VK-1, OTTK-4
MOHSITUSI U 3aKOHBIXUMHUU
1.2 XuMudeckasi TepMOJIMHAMUKa 2 2 0,5 4,5 YK-1, OIIK-4
1.3 | Xumudeckasi KuHeTHKa. CKOPOCTb peakIiuu
Y MEeTOJIbl e peryJupoBaHus. XUMHUYeCKoe ) 4 1 7 YK-1, OIIK-4
paBHOBecHe.
2. CTpoenne aToMa U nepuoguYecKasi CHCTeMa 3JIeMeHTOB
2.1 CrpoeHue aTOMOB. (?CHOBHbIe IIOHSATHUS VK-1, OTTK-4
KBAaHTOBOM TEOPHH. 1 1 0,5 2,5
2.2 05
Xumudeckas CBSI3b 1 2 3,5 VK-1, OIIK-4
2.3 [lepuonuueckuti 3akoH. [lepronruueckas 9 1 1 4 VK-1, OTTK-4
cucrema /I.M. Mengemneesa
3. Kucj10THO-0CHOBHBIE I OKHCIUTE/IbHO-BOCCTAaHOBHUTEIbHBIE CBOMCTBA BellleCTB
3.1 Criocobbl BbIpaXKeHUsI KOHIIeHTPaIuu VK-1, OTTK-4
pPacTBOPOB. 2 4 1 7
3.2 PacrBops! anexrponutos. HoHHbIe
paBHOBeCHs U 0OMeHHbIe peaKIu B 1 2 0,5 3,5 YK-1, OIIK-4
pPacTBOpPax 3JIeKTPOJIUTOB.
3.3 HonHoe nipousBeieHre Bofbl. ['uaposnu3 9 9 ! 45 V-1 OLKA4
coJieit o i
3.4 OKUCITUTETbHO-BOCCTAHOBUTEJIbHbIE 9 4 0.5 6.5 VK-1, OITK-4
peaxIuu.
3.5 KomiekcuHble coequHeHU. 2 2 1 5 YK-1, OIIK-4
4. Ananutndeckas xumus. KadecTBeHHBIN U KOJIMYeCTBeHHBIH aHA/IN3
4.1 BBejnienue B aHaJIMTUUECKYIO0 XUMHIO - - 0.5 0,5 | VK-1, OlIK-4
4.2 KauecrBennslii aHanus | - 1 2 YK-1, OIIK-4
4.3 | KonmuecTBeHHBIH aHAMM3. [ paBUMeTpus 2 4 1 7 VK-1, OTIK-4
4.4 TuTprMeTpudeckrie MeTO/Ibl aHAIU3a 2 6 1 9 YK-1, OTIK-4
KonTposbHast paboTta 12 12
Ok3ameH 27 27




Htoro 22 36 50 108
Tabmuia 3. 3aouHas dopma
No KosmmuecTBo yacoB
/o HaumeHoBaHMe pa3fiesioB U
Jlexuuu Bug Camocr. Bcero Popmupye-
TeM (H) 3aHATHUA pa60Ta 110 TeMe Mble KOMIIe-
(JIP) (CP) TEeHITUHN
1 2 3 4 5 6 7
1.9Hepreruka XMMU4eCKUx NpoieccoB
1.1 | Ponb xumun B mpodeccun. OCHOBHBIE i i 9 9 VK-1, OTTK-4
MIOHSITUS Y 3aKOHBI XUMUU
1.2 XvyMHJeckasi TepMOJIMHaMUKa - - 2 2 YK-1, OIIK-4
1.3 | Xumunueckass kuHeTHKa. (CKOpPOCThb
PeaKIny U MeTObl €€ peryJIMpOBaHMUS. ) ) 4 4 YK-1, OIIK-4
XVMHYecKoe paBHOBeCHe.
2. CTpoenne aToMa U NepuogUYIecKasi CHCTeMa 3JIeMEHTOB
2.1 | Crpoenue aTOMOB. OcHoBHBIE V-1, OTTK-4
MOHSITHSI KBAHTOBOU TEOPHUHU. - - 4 4
2.2 3
XuMuueckas CBSI3b - 1 4 YK-1, OIIK-4
2.3 | Ilepuoguyeckuii 3aKOH.
[Tepronuueckas cucTema O.H. 1 1 3 5 YK-1, OIIK-4
MemnpieneeBa
3. KHuc/I0THO-0CHOBHBIE M OKHCIHUTEeIHLHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA BellleCcTB
3.1 | Criocobbl BbIpaXkeHUsl KOHIIeHTpalluu VK-1, OTTK-4
pPacTBOPOB. 1 2 8 11
3.2 | PactBopbl anekTtposnuToB. HoHHBIE
paBHOBecUss 1 OOMeHHbIe peaKIH B - 1 4 5 YK-1, OIIK-4
pPacTBOPax 3JIeKTPOJIUTOB.
3.3 | Honnoe IIpou3BeJleHre BOJIBL. ! { 6 48 | V-1 OTK-4
I'mpaponus conent - i
3.4 | OKHCITUTENTbHO-BOCCTAHOBUTEJIbHBIE 1 1 6 8 V-1, OTTK-4
peakIIyH.
3.5 | KommuiekcHble coeJJuHEHHUS. - - 6 6 YK-1, OIIK-4
4. Ananutnyeckas xumus. KayecTBeHHBIH U KOJIMYeCTBeHHbBIH aHA/IN3
4.1 | BBeneHue B aHATUTUYECKYIO XUMHUIO - - 1 1 VK-1, OITK-4
4.2 | KauecTBeHHBIV aHAIN3 - - 4 4

YK-1, OIIK-4




4.3 | KonuuecTBeHHbBIN aHaJIn3. 1 1 6 8 VK-1, OTTK-4
['paBUMeTpUs

4.4 | TutpuMeTpUyYecKre MeTO bl aHAIU3a 1 2 6 9 VK-1. OITK-4
KonTposnbHas pabota 18 18 VK-1. OITK-4
JK3aMeH 9 9

Hrtoro 6 10 92 108

YdebHast esITeITbHOCTb COCTOUT U3 JeKUUll, 1a60pamopHbIX, NDAKMUYeCKUX,
camocmosimeabHoll pabomol.

3.1.ConepxkaHue OTHeILHBIX Pa3fiesioB H TeM

Pazpmen 1. DHepreTrika XUMHYECKHX IPOIECCOB.

Tema 1.1. Ponv xumuu 6 npogeccuu. OcHoBHble noHaMuUa U 3AKOHLL XUMUL.
Knaccudukarus HeopraHndeckux coefuHeHHH. OCHOBHBIe CBOMCTBA M CIIOCOOBI IOJTyYeHUsI
KUCJIOT, OCHOBaHUH, coyiel. 3aKOH SKBUBAJIEHTOB, 3aKOH COXPaHeHMsI BellleCTB, 3aKOH ABOTrafipo.

Tema 1.2. Xumuueckas mepmoduHamuka. JHTanbus cuctemsl. 3akoH ['ecca. TerioBoi
abdekT  peaknud  ODHTPOIIHSI. N306apHO-U30TEpMUYECKUM  TIOTEeHIIHAIL. VYcnoBue
CaMOIPOU3BOJILHOCTH IIPOIiecca.

Tema 1.3. Xumuueckaa kuHemuka. Ckopocms peakuuu u memodst eé pezynupoBanusi.
Xumuueckoe paBroBecue. Kunerrvka xumudeckux mporeccoB. Obpartumble U HeobpaThMble
peakIuu. 3aKoH JiecTBUs Macc. KoHcTaHTa XMMHU4Yeckoro paBHOBeCHsl. 3aKOH AeMCTBUSI Macc st
TOMOTEHHOM U reTeporeHHOM peaknu. @akTopbl, BIUSIONME Ha CKOPOCTh XUMUYECKUX PeaKIIHi.
[Ipunnun Jle-Illatenve. Binsinve TemMnepaTypbl Ha CKOPOCTh XMUMHYECKOW peakiuu. lIpaBuiio
Baut-I'odpda. Karanus u kaTanuzaTopsl.

Pazpnen 2. CTpoeHne aToMa u epHoOMYEeCKas CHCTeMa 3JIeMEeHTOB.
2.1.Cmpoenue amomoB. OcHoBuble nonsmus k6anmoBoii meopuu. KBaHTOBO-
MexaHHh4ecKass Mojiellb aToMa BoJioposa. KBaHTOBbIe umciia, 351eKTpOHHbIE POPMYJIbI aTOMOB.
OcHoBHBble TOJIOKeHUST (HOPMHUPOBaHUS 3JIeKTPOHHBIX o0bosouek. [IpaBuno KieukoBckoro,
noydyeHure sHepretudeckoro psjaa KimeukoBckoro. [Tpunnun u 3anper [laynu. [IpaBuno Xynnaa.

2.2 Xumuueckasn c6a3v. lIprpona xumudeckoi cBsi3W. THUIIBI XMMHUYeCKOH CBsI3U. MeTox
BaJIEHTHBIX CBsi3el. KoBasleHTHBIN TUIT CBSI3H, CBOMCTBa. MexaHu3M obpa3oBaHusi. MOHHBIN THIT
CBSI3U. JJIEKTPOOTPUIIATEILHOCTD, CTelIeHb OKUCIIeHUS.

2.3.I1epuoduueckuii 3akoH. Ilepuoduueckana cucmema snemenmo8 /.. MendeneeBa.
[Tepuoguueckuii 3axkoH [I.M.MenpeneeBa 1 ero ¢opMyJIMpOBKa Ha OCHOBaHHWH COBpPEMEHHOM
Teopuu cTpoeHuss aroma. CTpykTypa mnepuoanddeckod Tabmuimbl. [loTeHnuan HOHMU3AIMH.
CpoactBo K ayeKTpoHy. Metanmuueckyue CBOMCTBA. 3aKOHOMEpPHOCTH W3MeHeHHUs! CBOWCTB
3JIeMEHTOB B 3aBUCUMOCTH OT 3apsjia aTtoMa. [lonHble 1 Hello/IHbIe 3JIeKTPOHHBIe aHAJIOTH.

Pazpnen 3. KucioTHO-0CHOBHEIE H OKHCITHTETHHO-BOCCTAHOBUTEIbHbBIE CBONICTBA
BeIlecTB.

3.1. Cnocobbl BvipanceHusn koHuenmpauuu pacmBopo8.

CriocoObl  BbIp@KEHHsI KOHIIEHTPAIIMM PacTBOPOB (MaccoBasi, MOJISIpDHAs, MOJISIpHAsI
KOHIIeHTpaIUs 3KBUBAJIeHTOB, TUTP.). [lepeBon KoHIIeHTpaIHii.

3.2. PacmBoput 3nekmponumoB. Hounwvle pabnoBecusa u ob6meHHble peakuuu 6
pacmBopax  3nekmpoaumoB. Teopusi  3yleKTpOIUTHYECKOM  Jucconuanuu.  Kiaccel
HeOpraHW4YecKrx coefrHeHui ¢ nosuiuu TO/[. CBolcTBa pacTBOPOB 3/1eKTPOIUTOB. CUiIbHBIE U
ci1abble 371eKTposuThl. CTereHb, KOHCTAHTa JUCCOIUAIINY.



3.3.Hounoe npousBedenue Bo0vi. I'udponus coneii. Posib KOHIIEHTpaiuy BOJOPOHBIX U
TMJIPOKCWIBHBIX HOHOB B OHOIOrHYeckux mporeccax. MoHHOe paBHOBecue BOibl. BomopoaHbiii
noka3zaresb. ['uaponus comnen.

3.4.0xucnumenvHo-6occmanoBumenvHble  peakuuu. OiiekTpoHHas Teopus OBP.
[Topsimok ypaBHUBAHUSI OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil. BUIbI OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIX peaknui. PacdeT MONSIPHOM MacChl JKBHUBAJeHTa OKHUCIHUTENS U
BOCCTaHOBUTeJI.

3.5. Komnnekcuvie coeduHenusi. CrioCOOHOCTb aTOMOB XHMHYECKHX 3JIeMEeHTOB K
KOMIUTeKcooOpa3oBanuio. KoopauHanvonHass Teopusi BepHepa. Mexanusm o0Opa3oBaHUs
KOMIUJIEKCHBIX ~COoeJluHeHu. Jlucconuanus KOMIUIeKCHBIX —coefquHeHud. Kiaccudukariys
KOMIUIEKCHBIX COeUHeHHH. 3HaueHe KOMILIeKCHBIX COeJUHEeHHI B OMOJIOTMYeCKUX CUCTeMax.

Pazpen 4. Ananurudeckas: xumusl. KayecTBeHHBIH M KOJTHYeCTBeHHBIH aHAJIH3.
4.1.B6edenue 6 ananumu4eckyrww Xumui. AHAIWTUYECKWWA CUTHaI. 1pebOoBaHMS,
npefbsBisieMble K aHAaJIUTUYeCKMM peakiusM. OCHOBHbIe MOHSITHS aHAJIUTUYECKOW XUMUU:
aHaJIUTHAYecKasl peakllvs, aHAJMTUYeCKUW CUTHal, CeJleKTHBHble W CrieldUyuecKkre peaklvy,
Melllalolllde HOHBI. YyBCTBUTEJIBHOCTb, W30MpAaTEJIbHOCTb U  CIeNUPUYHOCTh PeaKIvi.
[TorpemHocTy ¥ OMIMOKY B XUMHUYECKOM aHAJIM3e.

4.2 KauecmBennwtii ananu3. IIpyHIMNeEl 1 MeTO[bl KaueCTBEHHOIO aHanu3a. [leneHue
HMOHOB Ha I'pymbl. [ pynnoBoi peakTUB, YaCTHbIE peaklIud MOHOB. Kiaccudukaiysi KaTHOHOB 110
KHCJIOTHO-OCHOBHOMY MeETOAY.

4.3.KonuuecmBennstii.  ananus.  I'paBumempus. KonuuecrBeHHbIN aHaJIn3:
Kjiaccudukanus MeTo/oB. ['paBuMeTpuueckyid aHaliu3. 3aKOH COXpPAaHEHUs] MacChl BelecTB.
Knaccuduranus meroma. Ocaxmaemasi 1 BecoBast dopma. PacueT rpaBumeTpudeckoro ¢gakropa.
Meton ocaxpenus. IlocnenoBaTeslbHOCTh aHAIMUTHYECKUX onepanui. Pacder maccoBoy [onv
OTIpefieisseMOro KOMIIOHEHTa, MacChl HaBeCKd, OObeMa OCauTesissi B MeTOoJle OCaX/IeHUS.
[Tpou3BeneHrie pacTBOPUMOCTH. Y CJI0BHS 06pa30BaHus U paCTBOPEHUs OCaJIKOB.

4.4. Tumpumempuueckue memodvt aHanusa. [1oHATHS O CTaHAAPTHBIX BeIeCTBAX.
TpeboBanusi, mnpenbsBisieMble K CTAHJAPTHBIM BelleCTBaM. BHIbI TUTPUMETPUYECKUX
orpefieJieHUi: TpsiMoe, obpaTHoe, KocBeHHoe. Kiaccudukaiys TUTPUMETPUYECKHUX MeTO/I0B
aHajM3a. 3aKOH 3KBUBAJIEHTOB JJIsSI peardpyromux BelecTB. KucioTHO-OCHOBHOe TUTPOBaHHUe.
Kpusble TtuTpoBanus. Touyka sSKBHBajleHTHOCTA. Bribop wunamkaTopa. HMHTepBan mepexopa
uHjvKaTopa. OKUCIMTEIbHO-BOCCTAHOBUTENIbHOe TUTpoBaHUe. Kitaccudukanusi MeTooB IO
TUNy TUTpaHTOB. llepmanranaromerpusi. KomiuiekcoHomeTpus. BakHellne KOMIUIEKCHI B
XUMHYECKOM aHanu3e. TpwioHoMerpusi. KecTkocTh BOAbl, ee BUAbl. MeToNbl yCTpPaHeHUS.
OcapgutenbHoe TUTpoBaHue. OOIasi xapakTepucTHka MeToja. Aprentomerpus. OmpeneneHuve
TOYKHM SKBUBAJIEHTHOCTH.



4. Yuebno-meroauyeckoe u Hupopmaunonnoe obecneyenue
OHCHHIHALI (MoxyJIs1)

4.1. CiucoK 0CHOBHOI JTHTEPATYPhI :
1. I'ensdman, M. M. Heopranudeckas xumus : yaeOHoe nocoGue 1715 By308 / M,
W. lenspman, B. IL KOctparos. — 3-e u3x., crep. — Canxr-IletepGypr : Jlans,
2025. — 528 ¢. — ISBN 978-5-507-52362-7. — Teker: snexrponnsii/ Jlans :
3MeKTpoHHO-0ubnuoTeyHas cucteMa. — URL: hitps://e.lanbook.com/book/448705
2. EropoB, B. B. Heopraunueckas W aHamuTHYecKas XHMHS. AHATHTHUECKAs
xumps : yueOHuK ans Byzor / B. B. Eropos, H. W. Bopo6resa, W. I.
Eunseectposa. — 2-e U3, crep. — Cankr-IlerepOypr : Jlans, 2025. — 144 ¢. —
ISBN 978-5-507-51073-3. — Tekcr: 3nexrpoHHbI/ JlaHs - —apkrp
onbnuoreunas cuctema. — URL: https://e.lanbook.com/book{50'3599 A

4.2. Cnicox AOTIOHHTEILHOM JIHTEpaT) f? - :

1. Maptemosa T. B. Heovranuueckas xumus: vueGHuk / T _ aprerOBa. ML
Cvrmonuukas. 10.C. Areesa. — 2-¢ u3z.. uenp. u non. - \Wioéksa: THOPA-M.
2023. — 348 c. + Jlon. matepuansl [ONeKTPOHHBIH Medypel. — (Beicimee
obpasosanue: bakanaspmar). — DOI 10/12737/1860987. — ISBN'078-5-16-017553-
9. — Texer: anexrponsbiit. — URL: hitps://znanium.com/catalog/product/1 860987
2. Muxprokosa E. 0. Obmas, Heopranyyeckas u aHaIHTHYECKasd XUMUA: yIeGHO:
niocodre/ E. 10. Mukproxosa, T. M. Axmeros, U.A. Xapucosa — Kasans; KTABM
uM. baymana, 2021. — 150c. — Texcr: snextponHsii/ Jlanb: 31€KTPOHHO-
OubnnotecHas cuctema. - URL: hitps://e.lanbook.com/book/177645

4.3. [lepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI
cetn «uTepueTy
Tabmuna 4. Ilepeuers HHGOPMALMOHHBIX PECYPCOB

Ne Hanmenosanue Anpec
n/m
i CafiT 0 XuMHH www.xumulk.ru |
2 Calit sxyprana «XHMHS U KUIHBY hitp://www.hij.ru/
3. DmexTponas OubHoTeHad cucTeMa www.e.lanbook.com
u3marenscrea «Jlaney
4. Hayunag anexrporras 6ubmanorexa eLibrary.ru www.elibrary.com
3 OneKTPOHHO-OHOIHOTEYHAS cHcTeMa WWW.znanium.com
m3narenseTia «Muppa-My
6. DliekTpOHHO-0nGHoTeHas cucrema HTAY http://nsau.edu.rw/library/e-
catalogue/

4.4. Metonuueckue yrasanus 115 00y4a0UHXCs M0 0CBOCHHIO
AMCHHIITHHBL (MOXYI1I0) H CAMOCTOSITEIbHOMN paboTsI
1. Heopranudeckas v anamuTrueckas xumus: npaktikyM / Horocn. roc. arpap.
yH-T; coct.: MLB. Bacunsmnora. - Hosocubupck, 2024. — 137 ¢. :
2. Heopranudeckasi H aHaIWTHYecKas XHAMHA: 3a0aHHS K KOHTPOJILHOH pabora’

Hosocu6. roc. arpap. yu-t; coer.: M.B. Bacunsnosa T.W. Bokosa. - Hogocubupck,
2022, — 40c.



4.5. Ilepeuyens nHpOPMAIUOHHBIX TEXHOJIOTUI, UCIIOJIb3yeMbIX IIPH
OCyIIIeCTBJICHHH 00Pa30BaTeILHOI0 MPoIiecca o JUCIUILTHHe (MOIYJII0),
BKJIIOYAsI IepevyeHb JTHIIeH3HNOHHOT0 H CBOOOHO PacIpoCTPaHsIeMOoro

IPOrpaMMHOTr0 o0ecriedeHus: 1 HH)OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,

HaNIATHBIX I0COOMIi

1. Ucnionp3oBaHWe BUPTYaIbHOM JIabOpaTOPUH.
2. [Ipumenenrie HOyTOYyKa JIJIs1 IEMOHCTPAIIMX CIIPAaBOYHBIX MaTepPUaJIOB, IIPe3eHTalIU, OIIbITOB

UT.J
Tabmuna 5. [lepedeHb JHMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOTO
MIPOrPaMMHOTO 0OecIiedeHus
No HavmeHoBaHue Komn-Bo Tun JMneH3un Wiy
/I KJIIOYel npaBoobJiafarens
1. MS Windows 10 1 Microsoft
2. MS Office 2007 prof (Word, Excel, Access, PowerPoint) | 1 Microsoft
3. Bpay3zep Mozilla FireFox 1 Mozilla Public License
4, [Toutossrit kirent Thunderbird 1 Mozilla Public License
5. Paitnossiit Mmeremxep Double Commander 1 becnnatuas
6. I'ocynapcrBeHHass MHbOpMaIMoOHHasi cucTeMa B cdepe | He CBobonnbIit
BetepuHapuu BetHC. URL: https://vetrf.ru/ OTpaHUYeHO
7. Bpayzep Opera 1 Becrathas
8. PDF24 1 BecrninaTHas
Tabmura 6. [lepedens miakaToB (110 TeMaM), KapT, CTEH/I0B,
MaKeTOB, ITpe3eHTanui, GUIbLMOB U T.J.
Ne Tun Haumenosanue IIpumeuanue
/i
1 | Tabmuma CTpoeHue BeliecTBa 16 mmakaToB
2 | Tabnuma [Teproguyeckas cuctema 371eMeHTOB MeHieneeBa
3 | Tabauma PacTBopHBI. DJIeKTPOIUTHI 8 makaToB
4 Tabnuma PacTtBopuMOCTh OCHOBaHUH, COJel, KUCJIOT
5> | IIpesenTanus buorpadus [I.U. Menpeneesa 25 cranzioB
5. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl
Tabnuia 7. [lepedenb UCONMb3yeMbIX TTOMEIeHUN:
Ne Tun dyIUTOPHUHA Hepequb 06opy)1013aHH;1
ayqUTOpUHU
A-1, nexunoHHas | Ayauropus nst | IIpesenTaruonHoe obopynoBaHue: CTallMOHAPHBIN
3aHITUA TIPOEKTOop, HACTeHHBIN 3KpaH, HOYTOVK,
JIEKIIMOHHOTO TUIIA | 3BYKOYCHJIMBAoliee 060pyioBaHUe: YCUITUTeNTb, KOJIOHKH,
MUKPOGDOH
1-303 Aynurtopus s | JlabopatopHoe obopynoBanue: mkad BoITSDKHOU JIADB-
J1abopaToOpHO- 1200 IIIBT-H, maboparopHas mocynaa,  IUIMTKa
MPaKTUIECKUX 3JleKTpyuYeckKasi, peakTuBbl, TepmoctaT MMII, 1mrtaTussl,
3aHSITUHI pedpaxromeTp nabopatopueii UPP-454 52M
HK-231 Aynuropus IUIsl | ~-HOYTOYK (IU1sl Ipero/iaBaTeris);
CaMOCTOSITeJIbHON - IepeHOCHOM TPOeKTOp (MoJTy4YaeTcs 10 3asiBKe
paboThI B JIeKaHaTe);
- CTAI[MOHAPHBIE KOMITBIOTEPHI JIJISl CTY/IEHTOB (MOHUTOP,
CHUCTEeMHBIH GJIOK, MbIIIb, KJIABUATypa) B KoJindecTse 14
IIT.;
- MapuipyTusaTop Ha 16 nopTos;
- MporpaMMHoe obecriedeHue.




6. Ilopsimok aTTecTanuy CTYIeHTOB 110 JHCITUILIHHE
Jst atrectanyy CTYJIEHTOB 10 JIUCIUIUIMHE WCHONb3yeTcsl OaylIbHO-PEeHTHHIOBAsl CHCTEMa
KOHTPOJIS ¥ OIIeHKH YCIIeBaeMOCTH 00 yJarOIIuXCsl.
OuHasa copma obyueHus. McxoOHble OaHHble no ducuuniuHe: Koaudecm6o
KpedumoB — 3, aekuuli — 22 uaca, npakmuueckux 3aHsmuili — 36 uaco6,
camocmosamenvHas paboma — 50 uacob, 6cezo 108 uacob

Tabmura 8. bamibHasi CTpyKTypa OlleHKU

No @PopMbI KOHTPOJIS: Kon-Bo
/11 ENN():
1. [Tocemienrie mpakTUYeCKUX 3aHITUN, JIEKIIANA 29
2. BrimosnHenue 1abopaTopHbIX paboT ¢ opopMileHreM OTYeTa U 3alllUTON 10
3. Tekymuii BHYTpr CeMeCTpPOBBIM OMIPOC: 45

oleHKa «5» — 5 6auIoB, omeHKa «4» — 4 6aa,
OIICHKHU «3» — 3 baia, omeHka «2» — 0 6amos

4. 3aueT M0 KOHIIEHTPAIUsIM PAaCTBOPOB, TEPMOJIMHAMUKE 4
5. BrinonHenre UHIUBUAYAJIBHOTO 3a/IaHUSI 10 HEOPTAaHUYeCKOM XUMUU 10
6. BrinonHenre UHAUBUAYAIBHOTO 3a/IaHUS 110 AHAJIMTUYECKON XUMUU 6
7. BrimonHeHue 3aaHui MTOBBIIIEHHOMW CI0XKHOCTU 4
Bceezo: 108

«OTIMYHOY» BBICTABIISIETCS CTYJIEHTY, eCJIi UM B TedyeHHe ceMecTpa HabpaHO
fosee 95 OanoB, «xopoiio» - dosee 85, «yHoOBIETBOPUTEILHO» - Dojiee 75
0aJLIoB.

3aouHasa popma obyueHus. UcxoOdHble OaHHble no ducyunauHe: Koauyecmbo
KpedumoB — 3, qekuuli — 6 uacoB, npakmuueckux 3aHsmuii — 10 uaco6,
camocmosamenvHas paboma — 92uaca, 6cezo 108 uacob

Tabmura 9. basuibHasi CTpyKTypa OlleHKU

No PopMBbI KOHTPOJIS: Kosi-Bo
/o 6asioB
1 | [ocemenue npakTUYeCKUX 3aHITUH, JIEKITUI 32
2 | Texymuii BHyTpU ceMeCTPOBBIN OIPOC: 40

oleHkKa «5» — 5 6awIoB, oreHka «4» — 4 baa,
OIICHKHU «3» — 3 baia, omneHka «2» — 0 6anos

3 | 3auer 1o KOHIIEHTpAIUsIM PaCTBOPOB 5
4 | BoinosHeHWe UHAMBUTYaIbHOTO 3a/IaHUS TI0 HEOPTaHUYEeCKOW XUMUHU 10
5 | BeinosiHeHye MHIUBUIYAJIbHOTO 3aJJaHUsI TI0 aHAJTMTHYECKOW XUMUHU 6
6 | 3amuTa KOHTPOJILHOM PabOThI 15
Bceezo: 108

«OTIMYHO» BBICTABIISIETCS CTYAEHTY, eCIM UM B TedeHHe cemMecTpa HabpaHo
Oosee 95 DGanoB, «xopouio» - dosee 85, «yHoBIETBOPUTEILHO» - Dojiee 75
0ansoB.



MATPHULOA COOTBETCTBUA KPUTEPUEB OLEHKHM YPOBHIO
C®OPMHUPOBAHHOCTHU KOMIETEHIMA

Kputepun onenku | YpoBeHb chOpMUPOBAHHOCTH KOMITCTCHITHI
Ouenka no nATHOAILHON cHCTeMe

«Omaudnoy «Buicokuii ypoeenvy
«Xopouioy» «llogvlutennulll yposervy»
«¥Yooeremeopumenvroy» «llopozoswiil yposenvy»
«Heyodosnemsopumenvro» «He oocmamounuwiii»

OueHka 1o cucremMe «3a4eT — He3ayeT»
«3aumeno» «/locmamounwiiiy
«He 3aumeno» «He 0ocmamounwiii»

MeToanuyeckne MaTepuaJibl, ONpeae/siionye nNpoueaypy oueHuBaHusl 3HAHUI, YMEHMH,
HABBIKOB M (MJIH) ONBITA 1eATEJIbHOCTH, XapaKTePU3YIOUINX 3Tanbl GopMUpPOBaAHUA
KOMIIEeTeHIN I

1. Tlonoxenme «O  OaNIBHO-PEUTHHTOBOM  CHUCTEME  aTTeCTalldd  CTYICHTOB
(https://edubiotech.ru/file/403: pexum goctymna CBOOOHBIN);
2. Tlonoxenne «O TMpoBegeHUM TEKYIIErO0 KOHTPOJISI U TPOMEXYTOYHOM aTTecTalluu
obydaromuxcs (https://edubiotech.ru/file/104821: pexxum mocTyra cBOGOAHBIN).



7. Cornacosanne paGodeii nporpammsi

CootserctByer ydebHomy muiany, YTBEDKIAEHHOMY VUYeHBIM COBETOM
®I'BOY BO Yuusepcurer OHOTEeXHOTOTHIl, TPOTOKOT OT «25% aexabps 2025 Ne 8

PaGouas nporpamma obcyskiena u yrsepk/ieHa Ha 3ace 1am Kadeapsr
NPOTOKOTN OT «15» AHBaps 2026 1. Ne 5

3aBenyrouwmii kKadeapoii . @ i Bacuasesa M.P.

(1omEHOCTE) MNOJAMHUCE DHO

pencenarens yuebno-metoauueckoro , :
coBeTa (KOMHCCHN) NI Apakanuesa JLA.

I
(A0HHOCTD) %)}(mic BHO

llepBrtiii otnen

[epgeiit oTyen

(H0/KHOCTS) MOATHCE DUHO

Pabouas mnporpamma obcyskaena u COOTBETCTBYET y4eOHOMY TIUIaHYy,

YTBEPKIACHHOMY YuensiM cosetom OI'BOY BO YHusepcuter 6uotexHonoruii,
TIPOTOKOMN OT <« » 20 No

MsMmenenuii He TpeSyeTcs/nsMeneH s BHECCHEI B pasaen(-si):

HYMRHOE MOOHCPKHY Th

IMpencenarens Y4eOHO-MEeTOIUIECKOro
COBETA (KOMHCCHH)

(BOMKHOCTE) HOJIIHEE ®HO

Pabowas nporpamma ofcyxiena u cooTsercrs
YTBEPIKACHHOMY YueHbiM coBetoM OIBOY BO Vhuse
NPOTOKOI OT «____ » 20__ No

yeT yueGHOMY miany,
PCHTET OHOTEXHOIIOTHI,

M3merennii He TpeGyeTca/n3MeHEHUS BHECEHD B paznen(-pi):

HYARHOC NOAMEPKHY TH

lpencenarens yuebuo-meroanyeckoro
COBeTa (KOMUECCHH)

(A0/BEHOCTS) NOANUCH ©UO
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