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[IpomMesxyTouHast arTecTanus:

3a4eT 1 cemectp

r. CraBpomnoJib, 2025 r.



1. Ilean ocBOeHUS THCHUILIHHDBI

Llenp ocBOEHMS TUCHUIUIMHBI — (OPMHUpPOBAHUE KOMIIETEHIUIH, HEOOXOIUMBIX MAJIsS BBIMOJIHEHUS
pacueToB MapaMeTpoB (U3UKO-XUMHUYECKHX IPOIECCOB M MEXaHM3MOB B3aUMOJICHCTBUS BEUIECTB,
MIPOUCXOSIINX B OPraHU3ME Ha KJIETOUHOM U MOJIEKYJISIPHOM YPOBHSIX, B TOM YHCJIE MPU BO3ACHCTBUM Ha
OpraHu3M OKpY’Karolei cpebl, Ui pelieHns: IpopecCHOHATBHBIX 3a1ad.

[Iporpamma paszpabdortana B coorBercTBur ¢ ®I'OC BO no cnenmansroctu 31.05.01 JleuebHoe nemno,
YTBEpP)KIEHHBIM NpuKazoM MunoOpHayku Poccun ot 12.08.2020 Ne988.

2. Mecto nucuuninnsel B ctpykrype OITOIT

JuctunnuHa oTHOCUTCA K 00s3atenbHoN yacTu OITOII, e€ nzydenue ocymecTisieTcs B 1 cemecTpe.

I[JIH OCBOCHUA I[aHHOI\/‘I JUCIHUITIINHBI HGOGXOIII/IMBI 3HaHUA, YMCHHA U HABBLIKH, C(I)OpMI/IpOBaHHBIe Ha
MpebIAyIIeM YpOBHE 00pa30BaHMUsl.

3HaHI/I}I, YMCHHA U HABBIKU, IMMOJIYYCHHLIC IIPU HU3YYCHHUU IIaHHOfI JUCHUITIIMHBI H606XOI[I/IMBI JJIsL
YCHEUIHOTO MPOXO0K/ICHUS yUeOHBIX U MPOU3BOJICTBEHHBIX MPAKTHUK.

3. IlepedyeHb NJaHUPYEMBIX pe3yJbTaTOB O0y4YeHHS] MO [IHCIHHUIJIHHE, COOTHECEHHBIX ¢
IUIAHHUPYEMBIMH Pe3yJIbTATaMH 0CBOEHHUSI 00pa30BaTe/bHON MPOrpaMMbl

PesynbTaThl OCBOCHUSI IUCIMILIUHBI C(HOPMYITUPOBAHBI B COOTBETCTBHU C MPO(HECCHOHATLHBIM
cTangapToM «Bpau-ieueOHUK (Bpay-TepaneBT YYaCTKOBBIN)», YTBEPXKACHHBIM MpPHUKa30M MMHHUCTEpCTBA
Tpyna u corranbHou 3amuThl PO o1 21.03.2017 Ne293u (TD-A/02.7)

Konwr u coneprxanue [Tnanupyemsie pe3ynbTaThl 00ydeHUs (AECKPUIITOPHI)
MHARKATOPOB 3HaTL YmeTh Bnaners HaBEIKaAMU
KOMITETCHIINH

YK-1
Crnioco0eH ocyIecTBIATh KPUTHYECKUN aHAIN3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE CUCTEMHOTI'0 TI0JIX0/1a,
BbIpabaTHIBATh CTPATETHIO CHCTBUI
Ny 1.2 1. OcHOBHBIE 3aKOHEBI 1.BBISIBAATE 1.Bnanets HaBEIKOM
®dopmupyet buznyecKoil Xumum, XUMHUYECKYIO MPUMEHEHHUS 3aKOHOB
OLICHOYHBIE CYXICHUA | PU3UKO-XUMUYECKUE CYIIIHOCTh buznyecKoil XuMuM K
SIBJICHUS U OMOJIOTUYECKHUX, (U3UKO-XUMHYECKUM
3aKOHOMEPHOCTH, MEJIUIIUHCKUX SABIICHUSIM U
JIEKAIUE B OCHOBE npobiem 3aKOHOMEPHOCTSIM,
MPOIECCOB, 2. OcyniecTBIATh JIeXKAIMM B OCHOBE
MPOTEKAIOIIUX B BBEIOOP MeTO/a IS IIPOLIECCOB, IPOTEKAIOIINX
OpraHu3Me 4eJ0BEeKa Ha 00paOOTKH AAHHBIX | B OpraHU3ME YeIOBEKa.
MOJIEKYJIIPHOM, B COOTBETCTBHUU C 2.Bnanetb HaBbIKAMU
KJIETOYHOM YPOBHE ITOCTaBJICHHOMN TEOPETHYECKOTO 1
2. ®U3UKO-XUMHUYECKUE 3amauen JKCIEPUMEHTAIIBHOTO
OCHOBBI JJabOpaTOpPHO- 3. ITonb3oBaThCs WCCIICIOBAHUS.
MHCTPYMEHTAIbHBIX bu3HYECKUM U 3.Bnaner naBbikamMu
METO/I0B HCCIIEIOBAHNUS XUMHUYECKUM W3JI0KEHUS
3. IIpaBuna TEXHUKH 00opy0BaHUEM CaMOCTOATEJILHON TOUYKHU
0e3omacHOCTH ¥ paboThl B | 4.ITpumenHsTh 3peHusl, aHaJIn3a, CHHTE3a
XUMHUYECKON MaTeMaTU4eCKuil Y JIOTUYECKOTO MBIIILICHUS
naboparopuu anmnapaTr XMMHH B
npodeccnoHabHOM
NEeATEIbHOCTH
OIIK-10
Crnoco0OeH MOHUMAaTh MPUHIUIIBI pa0OThl COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUNA U HCIOIb30BATh
UX JUIsl pEeHIeHUs 3a/1a4 MPoeCcCHOHANBHON AEeSITeIbHOCTH
Honx 10.4 1.0OcHOBHBIE METOIEI 1.ITomp30BaTHCS 1.Bnanets HaBRIKAMU
Bnageer meauko- paboThI ¢ yueOHOI 1 yueOHOH, HayYyHOH, | MCHOJIB30BAHUS
OMOJIOTHYECKOU Hay4YHOU WH(pOpManuen HAay4YHO-TIOMYJISIPHOW | MOHSATUHHOTO anmnapara
TEPMUHOJIOTUEN TIPU JIUTEPATypOH, CEThIO | XMMHUHU B paMKax




peleHIH Wutepuer €CTECTBEHHOHAYYHBIX
aKaJIeMHYECKHUX U TSt npobsieMm
npodeccnoHaIbHBIX npodeccuoHaTbHON | PO ecCHOHATEHON
3a1aq JEATeIbHOCTH JeATEIIHOCTH.

4. O0beM IHCHMILUIMHBI B 3a4YeTHBIX €IMHUIAX € YKAa3aHHEM KOJMYECTBa aKaJAeMHYeCKHX 4YacoB,
BbIICJCHHBIX HA KOHTAKTHYI0 paldoTy o0y4yamommxcsi ¢ npenoaasarejeM (M0 BHAaM Y4YeOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4arouxcs

HaumenoBanwue pa3nenon KonTaktHas aymuTopHas CamocTosiTenbpHast paboTa, B
JUCIUTITAHBI paboTa obyuaromuxcs ¢ TOM YHUCJI€ KOHCYJIbTAIlH U
MpernoaBaTesieM B KOHTPOJIb CaMOCTOSITEIIbHOMN
aKaJIeMHYECKHX Yacax, B TOM paboThI (B akaj. yacax)
quCIie
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1 Pa3nen 1. OcHOBEI 4 3 16
XUMHYECKON TePMOJIUHAMUKH
Y KHHETUKHU
1 Pa3nen 2. Yuenue o pactBopax. 9 6 14
OCHOBHBIE TUITBI XUMUYECKUX
PaBHOBECH U IPOLIECCOB B
KHU3HEACSITEIbHOCTH
1 Pasznen 3. ®dusnueckas XuMus 4 4 2 8
MOBEPXHOCTHBIX SBJICHUH U
JVICTICPCHBIX CHCTEM
1 Paznen 8 11 3 16
4.BBICOKOMOJIEKYIIIPHBIE
OMOOpPTaHNYECKHE BEIICCTRA,
HX CBOMCTBA
1 [IpoMexxyTouyHas aTTecTanus:
3a4ueT
HUroro no nucuunaune: | 12 | 28 14 54
Yacos 108
54 54
3au.en. 3
O6Bem npodeccrnoHanTbHON
MIPAKTUYECKON OATOTOBKU 0 gac. 0 yac.
(I1I1)
O6beM mpodheccunoHaNBHO
HanpaBJI€HHON MOATOTOBKH 50 yac. 18 ygac.

(TTHIT)




5. Conepxxanne MUCHUIUVIMHBI (MOAYJisl), CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aeiaM) C YKa3aHUEM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJleMHYeCKUX YaCOB U BHI0B Y4eOHBbIX 3aHATHH
5.1 Conep:xanue pa3iesioB TUCHUIIIMHBI

Kon HanmenoBanue Kpatkoe conepxaHnue pa3ienoB U TeM
MHAMKATOpa | pa3[esioB IUCIMILIMHbI
KOMIIETEHIIMH
Nyx 1.2 Paznen 1. OcHosbl xumuueckoti mepmoounamuxy. OCHOBHBIE TTOHATHS
Nomnk 10.4 OCHOBBI XMUMHUUYECKON | XUMUUYECKOM TEPMOJMHAMUKH: CHUCTEMA, MAapaMeTpPbl CUCTEMBI,
TEPMOJANHAMUKY U (YHKLIUU COCTOSIHMSL CHCTEMBI, IpPOILECChl, TEIloTa, padoTa,
KMHETHKH. BHYTPEHHSS1 DHEPT s, SHTAJIBIINSL.

[leppoe  Hawano  TtepmoamHamuiku.  3akoH  ['ecca:
NpUMEHEHHE TEPMOXUMHUUECKUX PACUeTOB B OMOXUMUH, TUTHEHE
IIUTAaHUS;  OKCHEPUMEHTAIBHOE  ONPENEICHUE  SHTAIBIIHNN
peaxkuuii.

Bropoe nHauano tepmomunamuiku. I[loHsTue 00 >HTpOmnUM.
Oneprust ['u66ca (cranmaprhas sHeprust ['mb6ca obGpazoBaHUs
BCIIIECTBA, CTaHAapTHas OdHepruss [mbOca OHOIOTHUECKOTO
OKHCIICHHs BEIeCTBa, CTaHAapTHas sHeprus ['m60ca peakuun).
[Iporuo3zupoBanue HaIlpaBJICHUs CaMONPOU3BOJIBHO
IIPOTEKAIOIUX IPOLIECCOB B W30JIMPOBAHHOM M  3aKpPBITOU
CHUCTEMax; pOJIb SHTAJIBIUUHOTO W SHTPONMHHHOTO (HaKTOPOB.
OK39proHMYecKUe U JHA3pProHuYeckuenpoueccol. [IpuHuun
SHEPreTHUecKoro compspkeHus. OcoOEHHOCTH YHEPTeTHUYECKOTO
oOMeHa B )KMBBIX OPraHU3Max KaK OTKPBITHIX CUCTEMAaX.

OcHoBbl  XUMUYECKOU KUHEeMUKU U epMeHmamueHo2o
kamanuza. IlpenMeT W OCHOBHBIE TOHATUS XUMHUYECKOMN
KMHETUKHA. CKOpPOCTh pEaKIMH, CPEeIHss] CKOPOCTh pPEAKIUU B
UHTEpBAJeE, UCTUHHAs CKOpPOCTb. MonexynsapHOCTb
3JIEMEHTAapHOro akTta peakuuu. KuneTmyeckne ypaBHEHWS.
[lopsanox peaxkuuu. Ilepmon mnomynpeBpaiieHUs. 3aBUCHUMOCTh
CKOPOCTH peaKIUu OT KOHIeHTpauuu. Kunetnueckue ypaBHeHuUs
peakuuid pas3HbIX MOPAJKOB. OKCIHEPUMEHTAIbHBIE METOJIBI
ONpEeNEeNeHUsT CKOPOCTH M KOHCTAHTBl CKOPOCTH pEaKIuil.
3aBUCUMOCTb ~ CKOPOCTHM  p€akUMH  OT  TEMIIepaTypshl.
TemmepaTypHblii  KO3(PPHUIIMEHT CKOPOCTH pEaKIUH U  €ro
0COOEHHOCTH JUIsI OMOXMMHUYECKHUX TmpoueccoB. lloHsaTHEe O
TEOPUU AaKTHUBHBIX COYAApeHHH. OHEpPreTudeckuii mnpoduib
peakuuy; SHEprus akTUBalMM; ypaBHeHHE AppeHuyca. Poib
crepuyeckoro (Qaxrtopa. IloHaTne o0 Teopuu MNEPEXOAHOTO
cocrosiHus. Karanu3. ['oMOreHHblii M IeTepOreHHbIH KaTalus.
ODHEePreTUIeCKuil nporib KaTaIUTUYECKOU  pEaKIHH.
OcoOeHHOCTH  (pEpMEHTATHUBHOTO  KaTaiu3a.  YpaBHEHUE
Muxasnuca - MEHTEH U ero aHanus.




Ny 1.2
Nonk 10.4

Paznen 2.

VYueHue o pacTBopax.

OCHOBHBIE THIIBI
XUMHYECKHX
paBHOBECUH U
IIPOIIECCOB B

KU3HCACATCIIBHOCTH.

OCHOBBI 00BEMHOTO
KOJIMUECTBEHHOTO
aHanau3a

Pacmeopul. Ponb Bozbl U pacTBOPOB B JKU3HEIAEATEIBHOCTH.
DUBUKO-XUMUYECKUE CBOMCTBA BOABL, ABTONPOTOIU3 BOJBI.
KoncranTta aBrornporonusza BoAbl. 3aBUCUMOCTh PAaCTBOPUMOCTH
BEIIECTB B BOJIE OT COOTHOIIEGHUS THUIPODUIBHBIX U
rUAPOPOOHBIX CBOWMCTB, BIMSHHWE BHENIHUX YyCIOBHUH, Ha
pactBopuMocTh. TepMonnHaMuKa pacTBOpeHHs.3akoHbI [eHpw,
Hansrona, CeuenoBa. IloHatne 00 wuAcaIbLHOM pPacTBOpE.
DNEeKTPOJIUTHBIN OaJlaHC OpraHu3Ma YeIoBeKa.

3akoH Payna u cnenctBus u3 Hero. Ocmoc. OcMOTHUYECKOE
naBneHue: 3akoH Bant-Todda. DneMeHTHI Teopuu pacTBOPOB
CHIIBHBIX anekTponutoB JleGas- Xiokkens. MonHas cuia
pactBopa.  AKTUBHOCTP M KOX(D(GUIMEHT  aKTUBHOCTH.
OCMONATIBHOCTD U OCMOJIIPHOCTH OMOJIOTHUECKUX JKUAKOCTEH U
nepdy3uOHHBIX PacTBOPOB. Poiab ocMoca B OHOJOTHYECKHX
CUCTEMAX.

Ilpomonumuueckue pasHosecus u OygepHvie cucmemyi.
Nonnzanus cnaObix KUCIOT W OcHOBaHMM. Ilporonmuruyeckas
teopus  bpencrena-Jloypu. KoHcTaHTa  KHCIOTHOCTH U
OCHOBHOCTH. KOHKypeHILMss 3a MpOTOH: H30JMPOBAHHOE U
COBMEILIEHHOE MPOTOUTHYECKHE paBHOBecus. O011as KOHCTaHTa
COBMEILIEHHOTO IPOTOJIMTUYECKOIO paBHOBecus. [uaponus
comeii. CremeHb ¥ KOHCTaHTa TUAponu3a. AMQOIUTHL.
N3osnexkrpuyeckast Touka. AKTHUBHAS pEaKIUs CPelbl U BOJIHBIX
pactBopoB. HMonHoe mipousBeneHue BoAbl. BomopoaHsblil
nokazarenb pH. Peaknuss cpeasl B pacTBopax — Cia0bIX
AJIEKTPOJIUTOB. 3aKoH pa3BeacHuss OcTBanbia. DJNEKTPOHHAS
teopus (JIptonca).

Mexanm3m paeiictBus OydepHbix cucteM. 3oHa OydepHoro
neiictBus u OydepHas emkoctb. Pacuer pH mporomuTHueckux
cucrteM. bydepHple cuctembl KpoBM W CitOHBL [loHsTHE O
KHCJIOTHO-OCHOBHOM ~ COCTOSSHMM  opraHusma. lIpumeHenue
peakuuu HeHTpanu3auuu B hapMaKkoTepanuH.

OcHo6bl  00beMHO20 KOIUYECMBEHHO20 AHANU3A U €20
npumenenue ¢ meouyure. CrocoObl BBIPAXKEHUS KOHIICHTPALIUU
BEIIECTBA B pPAacTBOpe. XMMHUYECKUN DKBUBAJICHT BEILECTBA.
MonsipHass KOHUEHTpAlMsi SKBHUBAJEHTAa BEIIECTBA. 3aKOH
HKBUBAJICHTOB. TOYKa HKBUBAJICHTHOCTH M CIIOCOOBI ee
dbukcupoBanus. Muaukatopel. Paboune W cTaHAapTHBIC
pactBopbl. CrnocoObl TUTpoBaHHs. MeToJ HEWTpaTu3alHi.
AUUIUMETpUS U aJIKATMMETPUS: TUTPAHTHI, UX CTaHAAPTU3ALIUS;
WHUKATOPBHI.

I'emepocennvie peakyuu 6 pacmeopax 31eKmpoauUmos.
Koncranra pactBopuMoctu. KoHKypeHIMS 3a KaTHOH WIH
AQHUOH: M30JMPOBAHHOE U  COBMEIICHHOE TIe€TepOreHHbIE
paBHOBECUSI B pacTBOpax d3IeKTpoiuToB. OOmas KOHCTAaHTa
COBMEILIEHHOTO reTeporeHHOro paBHOBeECHS. YenoBust
o0pa3oBaHMsSI U PaCTBOPEHHUs OCaIKOB. Peakmmu, lexamue B
OCHOBE 00pa3oBaHUS HEOPraHUYECKOTO BELIECTBA KOCTHOM
TKaHU runapokcundocdara KaJIbIusl. Mexanuzm
GbyHKIIMOHUpOBaHMs Kanbluii-pocdarnoro Oydepa. SBneHue
uzoMoppusmMa. OCTEOTPONHOCTh METAUIOB. Peakium, nexairie
B OCHOBE 00pa3zoBaHUS KOHKpeMeHTOB. [IpumeHeHue xiopuna
KaJbIUs U CylIb(ara MarHusi B KaueCTBE aHTHIOTOB.

Memoo ocadicoenus. Tumpanmovi, uUHOUKAMOpPvl Memood.




[Ipumenenne Merona B aHajgM3e OMOJIOTMYECKUX HKUIKOCTEH
OpraHusMa.

Jlucanooobmennvie pagHosecus u npoyeccol. Peaxnun
3aMelIcHUs JIUrasfoB. KoHcTaHTa HECTOWKOCTH KOMILIEKCHOTO
noHa. KoHKypeHIMs 3a JIMraH WK 32 KOMILIEKCOOOpa30BaTeb:
U30JINPOBAHHOE M COBMELICHHOE PAaBHOBECHS 3aMEIICHMS
aurannoB. OOmas KOHCTaHTa COBMEUICHHOTO PaBHOBECHS
3aMeIleHUs] JIMTaHaoB. VHepTHbIe M J1TaOMJIbHBIE KOMIIJIEKCHI.
[IpencraBneHnus O CTPOCHUM METAIOGEPMEHTOB M JAPYTHX
OMOKOMIUIEKCHBIX cOeIUHEHUN. DU3NKO-XUMUUYECKUE TIPUHIIUIIBI
TpPaHCIOPTa KUCJIOPOAa TeMOIIOOMHOM. MeTaio-IuraHHbIN
TrOMEO0CTa3 U IPUYMHBI €70 HapylIeHus. MeXaHn3M TOKCHYECKOTO
JEHCTBUS TSKENBIX METAJVIOB U MBIIIbJKA HAa OCHOBE TEOpUU
JKECTKMX W  MITKUX KHCIOT ©  ocHoBanud (OKMKO).
TepmoarHaMHUeCcKHe TNPUHLUIBL XeJlaToTepanuu. MexaHusm
LIUTOTOKCHYECKOTO JCHCTBHS COENMHEHNN TIATHHBI.

Kommnnexkconomerpusa. TUTpaHTbl, HHAMKATOPBI METOJA.
[TpuMmeHeHne METOAA B MEIULIMHE

OxucaumenbHo-60CCmMaHo8UMeENbHbIE pasHoeecus. u
npoyeccol. OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIC (penoxc)
peaKkLuu. Oxucnurenu u BOCCTaHOBUTEIIN.
ConpspKeHHBICOKUCIUTENBHO-  BOCCTAHOBUTEIBHBIE  IApBI.
penokc- cuctemsl). MexaHu3M BO3HMKHOBEHMS IEKTPOJHOTO U
PEIOKC-TIOTEHIINAIOB. VYpaBHeHus Hepucra-Ilerepca.
CpaBHuTENbHAs CUIa OKUCIMTENEH M  BOCCTAHOBUTEJEH.
[IporHo3upoBaHve  HampaBlI€HUS  PEAOKC-TPOLECCOB IO
BEJIMUMHAM PEIOKC-NOTEHIHAN0B. KOHCTaHTa OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJIBHOTO  Ipouecca.  BimsgHme  nurasaHoro
OKPY)KE€HHUsl LEHTPAJBbHOTO aToMa Ha BEIUYMHY pEHOKC-
noreHuuana. @OU3MKO-XMMHUYECKHE TNPUHLUIBI TPaHCIOpTa
IEKTPOHOB B JICKTPOHOTPAHCIIOPTHOM LENH MHUTOXOHIPHM.
OO0mme TpencTaBICHUs] O MEXaHU3ME JICHCTBUS  PEIOKC-
Oypepubix cucreM. OOe3BpeXMBaHHE KHUCIOPOJAA, INEpOKCHIA
BOJOpOA UM  CyNepokcua-woHa. Tokcuueckoe  JeHCTBUE
OKHUCIIUTENEH (HUTPAThL,HUTPUTHI, OKCUIBI a30Ta). lIpuMenenune
PENOKC-PeaKMii IS IETOKCHKALIHH.

Dusuxo-xumuieckue memoosvl ananuza. OKCUIUMETPHS.

[ToreHmomeTpus. Hcnonb3oBanue (U3UKO-XUMHYECKIX

METOJ/IOB aHAJIM3a B MEJUIIMHE.
Nyx 1.2 Paznen 3. Dusuueckasn Xumus NOBEPXHOCMHbLX A6/1eHUl.
Uonk 10.4 dusnueckas XUMUs ANCOpOIIMOHHBIE PABHOBECHS] M TMPOLECCHl HA IOABMKHBIX
MMOBEPXHOCTHBIX rpanunax pasaena (a3. IlopepxHoctHas sHeprus [ubGbca u
SIBIICHUH 1 MOBEPXHOCTHOE HaTshkeHHe. Ajcopbuus. Ypasuenue [ubG0Oca.

AUCTICPCHBIX CUCTEM

IToBepxHOCTHAs AKTUBHOCT. [ToBepXHOCTHO-aKTUBHBIE
BelecTsa.  VI3MeHeHHe  NOBEPXHOCTHOM  aKTMBHOCTH B
TOMOJIOTHYECKUX  psgax  (mpaBuino  Tpaybe).  M3orepma
agcopbumu. OpHeHTalMs MOJIEKYT B TMOBEPXHOCTHOM CIIO€ H
CTpyKTypa OunomeMOpaH. AACOpPOIIMOHHBIC pAaBHOBECHUS Ha
HETO/IBIKHBIX TpaHulax pasiena (as. dusnueckas aacopOus
U xemocopOmus. ApnucopOumsi Ta30B Ha TBEPAbIX Telax.
AncopOuust U3 pacTBOpoB. YpaBHeHHe JIeHTMIOpa. 3aBUCUMOCTh
BEJIMYMHBI aJcopOLuU OT pa3nuuHblx (akropoB. [IpaBuio
BBIpaBHMBAaHUS ToOJsipHOCTeH. M30uparenpHass — agcopOrus.
3HaueHue aJICOPOIMOHHBIX MPOIECCOB AJIs )KU3HEEATEIbHOCTH.




OU3MKO-XUMHUYECKUE  OCHOBBI  aJCOPOIMOHHOW  Tepamnuu,
reMocopOIuy, MPUMEHEHHUS B METUIIUHE.

Tema. @uszuueckasn xumus oucnepcnvix cucmem Kinaccuduxanums
JUCIepcHBIX cucteM. llpupoma KOUIOMIHOTO — COCTOSIHHSL.
[lonydyenue u CBOKCTBA OUCHEPCHBIX CUCTEM. METOIBI OUUCTKH
KOJUIOMJHBIX PacBOpoB U pacTBOpoB BMC. ®u3zuko-xummuiyeckue
OPUHIUNBL  (YHKIIMOHUPOBAHUS  MCKYCCTBEHHOH  IOYKH.
MonekynsspHO-KMHETUYECKHE CBOMCTBA KOJUIOWIHO-INUCIIEPCHBIX
cucteM OnTHyecKHue CBOICTBAa: paccerBaHHE cBeTa (3aKOH
Poanest). DnexkTpoKMHETHYECKHE CBOWCTBA: dJeKTpodopes u
AIIEKTPOOCMOC; NOTEHLMA TEYEHUs u MOTEHIU AT
cenuMmeHTauuu. CTpOEHUE ABOMHOTO HSJIEKTPUYECKOTO CJIOA.
ONEKTPOKMHETUYECKUN MOTEHIMAJI M €ro 3aBHCHUMOCTb OT
pa3IUYHBIX (PaKTOPOB.

YeToiuuBOCTh AuCHEpCHBIX cucTeM. CenuMeHTalMoHHas,
arperaTuBHas M KOHJCHCAI[MOHHAs YCTOWYMBOCTH JIMO30JEH.
@axTOopsl, BIMSIIOIIME HA YCTOMUMBOCTH Jno3oinei. Koarymsanus.
ITopor koarymsiuuu W ero ompeaeneHue, npaswio Illynbie-
I'apau, asnenue npusbikaHus. B3aumuas xoarymsuud. Ilonstue
O COBpPEMEHHBIX Teopusax koarymanuu. Kommowanas 3ammura u
NEeNnTU3aLus.

Uy 1.2
HOHK 104

Pa3nen 4.
BricokOMOIEKYIIApHBIE
OMOOpPTaHNYECKHIE
BEIIIECTBA, MX CBOMCTBa

Beeoenue 6 buoopeanuueckyro xumuro. Kiaccupukanus u
HOMEHKJIaTypa OpPraHUYECKUX BEIIECTB. OJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOCHHE OPraHUYECKHX COEIMHEHUI.
Nzomepus.Kongurypanus. [Ipoekunonnsie Gopmynsr Duiepa.
OnTtuyeckass akTUBHOCTh. Me3odopMmbl. Parnematsr. B3ammnoe
BIUSHUE aTOMOB U CMOCOOBI €ro mepeJayd B MOJEKYJax
OPraHUYECKUX COCTMHEHUN. [Tonsipuzanus CBsI3el u
ANIEKTPOHHBIE A(P(PEKTHl 3aMeCTHTENEH. DIEKTPOHOJOHOPHBIE U
3JIEKTPOHOAKLEIITOPHBIE 3aMECTHUTEIH. ComnpsixeHnue.
ApOMaTUYHOCTh;,  DJEKTPOHHOE  CTPOEHUE  KapOOHMIIBHOMN
rpynnsl. BrnusHue 50eKTpOHHBIX M cTepuyeckux 3¢ ¢eKToB
3aMeCTUTEeNe Ha PEaKIUOHHYI0 CIOCOOHOCTh abJIETHIIOB U
KETOHOB. MeTOo/1bl UCCIIEI0BaHNs OPTAHNMYECKUX COEIMHEHUIN
Tema. Amunoxucnomul. benxu.

AMHMHOKHUCIIOTHI, BXOJAIIME B cocTtaB OenkoB. CTpoeHue.
Homenknarypa. Knaccuduxamus. Crepeonzomepusi. KuciaorHo-
OCHOBHbBIE CBOICTBa, OUNOJspHAsl CTPYKTYp. buocunrernyeckue
nyTH 00pa3oBaHMs O-aMHUHOKHCIOT ITupuaokcaneBblil KaTanus.
XHUMHUUYECKUE CBOMCTBA 0-aMUHOKHCIIOT. bruosornuecku BakHbIE
peakiuu 0-aMHUHOKHUCIIOT: JIe3aMUHUPOBAHUS
TUAPOKCIIINPOBaHUs, JaekapOokcuiupoBanus. OOpazoBaHue
OMOreHHBIX aMUHOB. DU3MOTOTUIECKN AKTHBHBIC TIETITHIBI.

Crpoenne mnentugHoil Tpynmbl. CTpoeHue u  (QyHKIUU
OenkoB. YaCTHYHBIN ¥ TOJIHBINA TUAPONIN3 MENTUAOB U OEIKOB.
Jenarypauus u peHaTypauus OeIKoB.

IlonsTue 0 CII0JKHBIX OemnKax. I'mukonporenHsl,
JUTIOTIPOTENHBI, HYKJICONTPOTEHHBI, (hOCHOMPOTECHHBI.

Tema. Yenesoowi.
Knaccudukanus yrneBonoB. @yHKIIUU YIIEBOJOB B OPraHU3ME.

Monocaxapuasl. Knaccudukanusi. Crepeonzomepust
MoHocaxapuaoB. llukio-uennas  tayromepus.  CTpoeHue
HanOoliee  BAKHBIX  MPEACTaBUTEICH  IEHTO3,  T'eKCO3,

aMHHOCaxapoB.  XMMHUYECKHE CBOMCTBA  MOHOCAXapHUJIOB.




I'mukoHoOBBIE, [JIMKAPOBBIE, JIMKYPOHOBBIE KHCJIOTBI.
AcKopOMHOBas KHCJIOTA.).

Omurocaxapunpl. JucaxapuablCTpykTypa U XUMHYECKHE
CBOWCTBA; LHUKJI0-OKCO-TayTOMEPHSI. I'maposnus.
Kondopmanronnoe crpoeHre MaabTO3bl M LEII00H035I.

[Tomucaxapuasl. ['omononucaxapuabl: Kpaxman (amMuio3a u
aMWIONEKTUH), TJMKOIEH, JEKCTpaH, MLe/urono3a. [lekTuHbI
(monmuramakTypoHoBasi ~ kuciioTa). IlepBuuHas  CTpyKTypa,
ruaponns. lloHatne o BTOpUYHON CTpPyKType (ammiosa,
IEJUTION03A).

I'erepononucaxapusl: ruajaypoHOBas KHCJIOTA,
xoHApouTuHCylnbgarel. [emapun. [loHsATHE O CcMemIaHHBIX
OounononuMepax (ITUKONMPOTEHHBI, TIUKOIUIUABL U 1p.). BrusHue
MYKOIIOJIMCaXapua0B Ha CTaOWJIM3aLMIO0 CTPYKTYphl KoJlareHa
JEHTUHA U SMAJIN.

Buonocuuecku eascnvle cemepoyuxnuieckue. cOeOUHeHus u
ux npouszeoomnvie. Anxkanoudsi. [IMpUMHUIMHOBBIE U ITYpUHOBBIE
OCHOBaHMS. ApomaTHyecKue CBOMCTBA. JIakTUM-JIaKkTamMHas
tayromepus. Peakuun nesamuHupoBaHus. KoMIIEeMEHTapHOCTh
HYKJIEMHOBBIX OCHOBaHUIA. Bonoponnsie CBSI3U B
KOMILJIEMEHTAPHBIX MapaxHYKJICMHOBBIX OCHOBAHUIA.

Hykneunoswvie  kucnomsi.  Hykneosuasl.  Hykieoruapl.
I'uaponus HyKIE€O3UZOB U HYKIEOTHIOB. PUOOHYKIIEMHOBBIE H
N€30KCUPUOOHYKIIENHOBBIE KUCIOThI. HykneoTuaHslii coctaB
PHK u IHK. I'ngponu3 HyKJI€MHOBBIX KUCIIOT.

ITonsatue o Bropuunoi crpykrype AHK. Ponb BomopoaHbix
cBszeit. Hykneosuamono- u nomudocharsl. AMD, AIID, ATO.

Jlunuowvr. OmbuisemMble JTUNUALL.  HeWTpanbHble JUIUIBL.
[IpuponHble BbBICIIME JKUPHBIE KHUCJIOTHI: MAJIbMUTHHOBAS,

CTEapHHOBAs, OJICMHOBAS, JMHOJICBAS, JTMHOJICHOBAS,
apaxunoHoBasi. [lepokcunHoe okucieHue (PparMeHTOB JKUPHBIX
KHCIIOT B KJIETOYHBIX  MeMOpaHax. dochonunuap.
(DOC(baTI/I,Z[OBBIe KHCJIOTHI. Heowmbuistembie JIMITU ABI.

N3onpenouasl. Tepriensl. buonorunyeckas posb CTepoupsbl.
Crepan. Crepougnble TOpMOHBI. JKemuHble KUCIOTHL XoJsieBas
kucnora. ['nmkoxoneBas M TaypoxoneBas KHUCIOTHL.CTEpHUHBI.
XOJECTEPHH.

5.2 Jlekunu
No HanmenoBanue Kou- [TepedyeHn yueOHBIX BOIIPOCOB ®dopma [IpakTu-
pas- JeKIUI BO poBe- geckast
nena 4acoB JNEHUsl | MOJArOTOBKA
(IIT/ITHIT)
4 | Ousnyeckas XUMUS 2 1. IToBepxHocTHas sHeprus [m66ca n 010[0)

MOBEPXHOCTHBIX
SIBJICHUN

MMOBEPXHOCTHOE HATSKEHHE.
[ToBexHOCTHAs1 aKTUBHOCTb, IPABHIIO
TpayO0e.

2. AncopOuroOHHbBIE PaBHOBECHS Ha
HETO/IBIDKHBIX IPaHHIIaX pas3zaena das.
3. AncopOuust U3 pacBOPOB. YpaBHEHHE
Jlenrmropa.

4. AncopOurioHHast

tepanusi.] 'emocopouus.




4 | ®dusnueckast XuMus 2 1. Knaccudukanus nucnepcHsix cucreM. | ODO
JIACTIEPCHBIX 2. [TonyyeHne M OYUCTKA KOJUTOMIHBIX
CUCTEM pacTtBopoB U pactBopoB BMC.
3. MonekynsspHO-KUHETHYECKHE
CBOMCTBA KOJUIOUTHO-AUCTIEPCHBIX
cucteM. OnTHYECKHE CBOMCTBA. 3aKOH
Panes
4.YcTONYNBOCTH KOJIJIOUIHO-
JUCTIEPCHBIX CUCTEM
4 | AMUHOKUCIIOTHI, 2 1.Crepeonzomepusi 0-aMHUHOKHUCIIOT; 010]0) ITHIT
CBOMCTBA, KHCJIOTHO-OCHOBHBIE CBONCTBA;
OuoJsiornaeckas OumoJiIpHas CTPYKTypa.
poub. benku 2.Knaccudukanus.buonoruueckas poss.
3.buocuHTeTHYECKHE TyTH 00pa30BaHUs
4.b1OJIOTUYECKU BAYKHBIE PEAKIUU.
IlenTtuase! 1 OenKy.
4 | YrneBonpl, 2 1.YrneBoasl. Knaccuduxarms. 010]0) ITHII
POCThIE U buonoruueckas posb.
CJIOJKHBIE, 2. Monocaxapuzsl. Ctepeonzomepus
CTpOEHHUE, 3.PeakimoHHbIE IEHTPbI, XUMUYECKUE
CBOMCTBA, CBOMCTBA.
onosornyeckas 4. CnoxHbIE YTIAEBOJIBI: OJIUT0-, TOMO-
poJib TeTEPOIOINCAXaPUIBI.
4 | HykneuHoBbIe 2 1.HyknenHoBbIE OCHOBaHUS; 010]0) ITHIT
KHUCJIOTBI KOMILIEMEHTApHOCTh
2. MOHOHYKJIEOTHUIBI.
3. IlepBuuHas CTPYKTypa; MOHSITHE O
BropuuHou ctpykrype JITHK.
4. PHK, y4actue B OMocuHTe3e Oelnka.
BropuuHnas u TpeTHuHas CTpyKTypa
PHK.
4 JIunu el 2 1. O0mas xapakTepuCTHKA JIUMUIOB. 010]0) TTHII
2.0OMmbu1sieMble TunuAbl. HelitpanbHbie
XKUpPbL. BeIcNe )XKUpHbIE KUCIOTHI.
dochomumub.
3.HeombuisieMble TUTTUIBL: CTEPOU/IBI,
CTEPHHBI, KEITUHBIE KACTOTBHI.
Bcero yacosn 12 12 -/8
5.3 Cemunapsl
JlaHHBIM BUA pabOTHl HE TPETYCMOTPEH YICOHBIM IIJIAHOM.
5.4. JlabopaTopHble 3aHATHA
Ne HanmenoBanue Kon-Bo [lepeuyenp yueOHBIX BOTIPOCOB ®opmMma IIpakTu-
pas- 3aHATUS 4acoB poBe- yeckas
nena JIeHUs MOATOTOBKA
(IITI/TTHIT)
1 TennoBble 3¢ exThI 1 1. MHCTpyKTaX MO BBHINOJIHEHUIO 010]0) ITHIT

XUMHYECKHX
peaxKuuii.

nabopaTopHOU pabOTHI.

2. BeimonHeHue nabopaTopHOn
paboTHI.

2.1 «Onpenenenue sHTAIbIUU
pacTBOPEHUS BEIIECTBAY.




2.2 «CMelleHne XuMUYecKOro
paBHOBECHSI 32 CUET U3MEHEHUS
KOHI[EHTPAIIUU OJTHOTO U3
pearupyromnux BelecTB Win
MIPOJYKTOB PEAKITUI.

2.3. «BnusiHue TemmnepaTypsl Ha
XUMHUYECKOE PAaBHOBECHUE)

2.4.» OOpaTUMOCTh CMEIIICHUS
XUMHYECKOTO PABHOBECHSD)
3.3ammTa 1a00paTopHOM PabOTHI.

Onpenenenue 1 1. MHCTpyKTaX MO BBHINOJIHEHUIO 010]0) ITHII
KOHCTaHTBI nabopaTopHOU pabOTHI.
CKOpPOCTH H IOpsJIKa 2. Beimonnenue nabopaTopHOit
peaKkuum. paboThl. «OmnpeaeneHne Kaxymencs
KOHCTaHTBI CKOPOCTH U TIOPSIIKA
peaxKum»
3.3ammTa 1ab0paToOpHON PabOTHI.
S, 1 1. I/IHCprKTaZK IO BBIIIOJITHEHUIO (010]0) TTHII
HEOPTAHHYCCKHX H nabopaTopHOU pabOTHI. }
P —— 2. BeimonHeHue nabopaTopHOn
KATATH3ATOPOB HA pabotsl «CpaBHUTENbHAS
CKOPOCTE XapaKTePUCTHKA HEOPTaHUIECKUX U
IpOTEKAHHS OMOJIOTMYECKHUX KaTaIu3aTOPOBY.
peakuuu 2.1. Karanutruueckoe pa3iokeHue
MepoKcHIa BOJopoaa
2.2. KucnoTtHslii THIpOIN3 Kpaxmaa.
2.3. buonoruydeckuii ruIpoIn3
Kpaxmaa.
2.4. TepmMonaOMIBHOCTD (PEPMEHTOB.
2.5. CneuudpudHocTh (hepMEHTOB
3.3ammTa 1a00paTopHOM PabOTHI.
Kpuockomnus. 1 1. MHCTpyKTaX MO BBHINOJIHEHUIO 010]0) ITHII
Onpenenenne nabopaTopHOU pabOTHI.
BOJOPOJIHOTO 2. Beimonnenue nabopaTopHOi
MOKa3aTest paboTHI.
OMOJOTUYECKHUX 2.1 «"'eMOnM3 U MIa3MOJIU3
KUAKOCTEN SPUTPOLIUTOB.
2.2 «Onpenenenue
KPUOCKOIMYECKUM METOJIOM
JENPECCUH PACTBOPOB (WU
OMOJIOTHUECKHX KUKOCTEH )».
2.3 «OnpeneneHne U30TOHUYECKOTO
Kod(huImeHTa u Kaxymencs
CTETICHH TUCCOLUAIINU HATPHUS
XJIOpUJa KPUOCKOITUYECKUM
METOJIOM.
2.4. «OnpeneneHre akTUBHOM
KHCIIOTHOCTH OMOJIOTUYECKUX
JKUIKOCTEN.
3.3ammTa 1ab0paTopHON PabOTHI.
Pacuer I+1+1 | 1.IloHATHSA XUMUYECKOTO 0][0) [THII
KOJIMYECTBEHHBIX SKBHBAJICHTA, (paKTOpa
XapaKTEPUCTHK HKBHBAJIEHTHOCTH, MOJIIPHON Macchl




OydepHbIX
pacTBOpoOB

HKBHUBAJICHTA.
2.KoHI1eHTpanus pactBopa u
CIIOCOOBI €€ BBIPAKECHUSI.

3.OCHOBBI KOJIMYECTBEHHOTO
aHaJlM3a: TUTPUMETPUICCKUI aHAHN3.
CymHOCTb, OCHOBHBIE TIOHATHUA,
KJ1accu(UKanus METOI0B.

4. IHCTpYKTaX MO BBIMOJHEHUIO
nabopaTopHOil paboTHI.

5. Beimmonnenue mabopaTopHoit
paboThI.

5.1. «Bnusinue pazBenenus Ha pH
OyhepHOro pacTBopay.

5.2. «Onpenenenue 6yhepHoit
€MKOCTH PaCTBOPOBY.

5.3 «Bnusiaue pa3z0aBieHus Ha
Oy(hepHyt0 eMKOCTBY.
5.4.«Onpenenenue 0ydepHo
€MKOCTH CHIBOPOTKH KPOBHU.
6.3amuTa 1a00paTopHOM PaObOTHI.

MeTto ocaxxaeHusl.
ApreHromerpusi

1. MHCTpyKTaX MO BBHINOJIHEHUIO
nabopaTopHOU pabOTHI.

2. BeimonHeHue nabopaTopHOn
paboTHI.

2.1 «YcnoBust 00pa3oBaHus U
PacTBOPEHHS OCATAKOB.

2.2. «BnusiHuEe KOHKYpUPYIOIINX
paBHOBECHIi Ha T€TEPOTEHHOE
pPaBHOBECHE «OCATOK-PACTBOPY.
2.3. «O6ocHOBaHME BHIOOpA
MH/IMUKATOpa B ApreHTOMETPUI.
2.4. «OnpeneneHue coiepKaHus
XJIOpH/1a HOHOB B aHAJIU3UPYEMOM
pacTBOpE METOZOM apreHTOMETPUI.
3.3ammTa 1a60paToOpHON PabOTHI.

010]0)

ITHII

KomiiekcoHo-
METpUSAL

1. MHCTpYKTaX MO BBIMOJHEHUIO
nabopaTopHOil paboTHI.

2. Bemonnenue nabopaTopHoit
paboThI.

2.1. «llonyyeHne aMMHUayHOTO
KOMILIIEKca cepedpay.

2.3 «CpaBHEHHE YCTOMYMBOCTH

aMMHaYHbIX KOMIUIEKCOB cepebpa u
HUKEJIS».

2.4. «KoMIUIEKCOHOMETPUUYECKOE
oTpesieNieHUe KalblHsl, MarHUs U
KECTKOCTH BOIBI».
3.3ammTa 1a00paTopHOM PabOTHI.

0]0]0)

ITHIT

AncopOroHHbIE
paBHOBECHS H
IPOIECCH

1.MlHCTpYKTaX MO BHIIOJIHEHUIO
nabopaTopHOU pabOTHI.

2. Beimonnenue nabopaTopHOit
paboTHI.

2.1. «OnpeneneHue JKeMUHbIX KUCIOT

010]0)

ITHII




B MOYE».
2.2. «OxpammuBaHue OeyKa MepCThy.
2.3«OnpeneneHue KeaIHbIX KUCTOT
B MOYE.

2.4. «AncopOuwst U3 BOAHBIX U
CIIUPTOBBIX PACTBOPOBY.

3. 3ammra 1ab0paTopHOI pabOTHI.

[Tonyuenwue,
OYHCTKa, CBOMCTBA U
YCTOHYUBOCTh
KOJUIOUTHBIX
pacTBOpPOB.

1.AHCTpYKTaX MO BBHIMOJHEHUIO
nabopaTopHOil paboTHI.

2. Bemonnenue nabopaTopHoOit
paboThI.

2.1. «IlomydeHue 3055 TUAPOKCHUIA
xenesa (II0)

ruaponn3om pactsopa FeClsy.

2.2. «Ilomyuenue 3054 noauaa
cepebpar.

2.3. «O4ncTKa KOJUIOUIHBIX
pacTBOPOB (IMasIn3 305151 THAPOKCHUIA
xenesa (1ID))».

2.4. «OnT4eckue CBOMCTBA
KOJUTOUIHBIX PACTBOPOBY.

2.5. «Onpenenenue nopora
KOAryJISIIIAY 307151 THIPOKCH A
xenesa (I)».

3. 3ammra 1a60paToOpHON PabOTHI.

0]0]0)

ITHIT

CaoiicTBa
AMHHOKHUCJIIOT U
0O€eJIKOB

1.AHCTpYKTaX MO BBHIMOJHEHUIO
nabopaTopHOil paboTHI.

2. Bemonnenue nabopaTopHoit
pabotsl «MccnenoBanue CBOUCTB 0L —
AMHHOKHCIIOT U OEJIKOBY.

3.3ammra 1abopaTopHO PabOTHI.

0]0]0)

ITHIT

CBoiicTBa yrieBoi0B

1.MlHCTpYKTaX MO BHIIIOJIHEHUIO
nabopaTopHON pabOTHI.

2. BeimonHeHue nabopaTopHOn
paboTHI.

2.1. «MccnenoBanue CBOUCTB
MOHOCaXapuI0B».

2.2. «MccnenoBanue CBOUCTB
MOJINCAaXapUIOBy.

3.3ammTa 1a60paTopHON PabOTHI.

010]0)

ITHII

KucnoTHbrit
TUIPOJIN3 U
OTKPBITHE
COCTaBHBIX YacTeH
HYKJIEMHOBBIX
KHCJIOT

1.AHCTpYKTaX MO BBHIMOJHEHUIO
nabopaTopHOil paboTHI.

2. Bemonnenue nabopaTopHOit
paboThI.

2.1. «Kuca0THBIN THAPOIU3
HYKJICOITPOTEHUHOB.

2.2. «KayecTBEeHHBIE peaKIMU Ha
OTKPBITHE COCTaBHBIX YaCTEH
HYKJIEOITPOTEHUHOB.

3.3ammTa 1a60paTopHON PabOTHI.

0]0]0)

ITHIT

Bcero uacos

14

14

- /14




5.5 llpakTu4eckue 3aHATHS

No
Paz-
nesa

Haumenosanue 3aHsTHS

Koi-
BO
4acoB

[TepedeHn yueOHBIX BOITPOCOB

®dopma
IpoBe-
NeHUS

[IpakTu-
yeckas
MOJIrOTOBKA
(ITT/TTHIT)

OCHOBBI XUMHYECKOU
TepMOIII/IHaMI/IKI/I

1.OCHOBHBIC TIOHATHS
XUMHUYECKON TEPMOIUHAMHUKHU.
TepMoauHamMuyeckas cuctema.
2.IlepBoe Havaslo
TEPMOJIMHAMUKHU. DHTAJIbITUA.
3.TemnoBoii 3¢ ekt xumMuaeckoit
peakuuu. 3akoH ['ecca u ero
CICICTBUS.

4.Btopoe Hayasio
TEPMOANHAMUKH. DHTPOIIHUS.
Oneprus [ m60ca

5. XuMu4eckoe u
TEPMOJIMHAMUYECKOE
paBHOBECHE.

6. TepMoXUMUYECKUE PACUETHI.
Pemenue 3amauy.

00(0)

ITHIT

OCHOBBI XUMHYECKOU
KHHCTHUKHU

1.CkopoCTb peakuuu, CpeaHsst
CKOPOCTb pEeakiiuy B UHTEPBAJIE,
HCTUHHAs CKOPOCTb.

2. 3aBUCHUMOCTh CKOPOCTH
peakury OT KOHLIEHTPAIUH.
3aKoH JIEUCTBYIOIINX MacC
(3IM) 115t CKOPOCTH pEeaKIuu.
KoncranTa ckopoctu peakiuu.
3. MoneKkyIapHOCTh U MOPSAT0K
peakiuu.

4. 3aBUCUMOCTH CKOPOCTH
peaKIu OT TEMIIEPATypBhl.
TemneparypHbIii K03pduIIueHT
CKOPOCTH PEaKLUH.

5. DHeprus aKTUBAlWH.
VYpaBHeHue AppeHuyca.
6.OCHOBHbIE MMOHATUSA TEOPUU
KaTanausa.

7.BUOTIOTUYECKUI KaTau3.
Bnustaue ¢akTopoB Ha
(hepMeHTaTUBHBII

npouecc. YpaBHeHrne Muxasnuca-
MEHTEH.

7. Pemenue 3agau

00(0)

ITHIT

Konnuratusabie
CBOMCTBA PaCTBOPOB

1. 3akon Payns u crnenctBus u3
HETO

2. OcMoC, OCMOTHYECKIE
SIBJICHUS.

3. OcMoTHYECKOE TABICHUE:
3akoH Bant-T'ododa.

4. DneMeHThI TEOPUHU PACTBOPOB
CWJIBHBIX AJIeKTponuToB Jlebas-

00(0)

ITHIT




XIOKKE.

5. OCMOJISITEHOCTE U
OCMOJISIPHOCTH OMOJIOTHYECKUX
KHUIKOCTEH 1 ep(y3MOHHBIX
pacTBOpPOB.

6. Pore ocmoca B
OMOJIOTHYECKUX CUCTEMAX.
7.Pemienue 3amgauy.

IIporonutnyeckue
pPaBHOBECHSI U IPOLIECCHI.
Bydepusie cucteMsl
KpOBH

1.IIporonurnueckas Teopus
KHCJIOT U OCHOBaHHM.
2.BbydepHbie cucTeMsl,
Oy(depHbIe pacTBOPHI.

3. KonnuecTBeHHbIE
XapaKTEPUCTUKU OyPepHBIX
CUCTEM.

4.bydepHbie CHCTEMBbI KPOBHU.
5. Kucnorno-ocHoBHOE
coctosinue. Hapymenne KOC,
aIu103, AJIKaJI03.

010]0)

ITHII

6. Peakuuu HeWTpanuzanuu B
(hapmakoTepanumu.
7.Pemienue 3agaq

000

ITHIT

I'eTreporennsie
paBHOBecus. Peakiuu,
JeKalue B OCHOBE
00pa3oBaHMsI TBEPBIX
TKaHEW opraHu3Ma

1.KoHcTanTa pacCTBOPUMOCTH.
2.M301upoOBaHHOE U
COBMEIIEHHOE I'e€TePOreHHOe
paBHOBECHE.

3. OGpa3oBaHue
THJIPOKCHIIANIATUTA B KOCTHOM U
3yOHO# TKaHU. SIBiIeHME
nzomMopdusma.

4. O6pa3oBaHMsI KOHKPEMEHTOB.
AHTHIOTHL.

5. Pemienue 3agay.

000

ITHIT

KommiexcHblie
COCIUHCHUA U
JIMTaHI000MEHHEBIE
paBHOBECHS

1. KoHcTaHnTa HECTOMKOCTH
KOMIIJIICKCHOTO HOHA.
2.M301MpoBaHHOE U
COBMEIICHHOE PAaBHOBECHS
3aMEIICHUS JINTaHIOB.

3. MeramnodepmenTsl. DU3NKO-
XUMUYECKHUE MPUHILIUTIBI
TpaHCIIOpPTa KUCIOPOa
reMOIVIOOMHOM.

3. MertamtonuragIHbId
romeocras. Teopus JKMKO.
4. Xenatorepanusa. Mexanusm
IIUTOTOKCHUUECKOO JICUCTBUS
COCTUHEHUHN TVIaTUHBI.
5.Penienue 3agad.

000

ITHIT

AncopOIuoHHbIE
PaBHOBECHS U TIPOLIECCHI

1. AncopOuus.

2. [ToBepxHOCTHAsI aKTUBHOCTb.
3. U3otepma ITAB.

4. Xpomarorpadwus.

5. Pemenue 3anau.

010]0)

ITHII




dusznueckas XuMusa
JUCTIEPCHBIX CUCTEM.

1.Knaccudukanus, cnocoosl
MOJTyYEHUSI U OUUCTKH
JUCTIEPCHBIX CHUCTEM.
2.MosnekynsipHO-KUHETUYECKUE
cBoiicTBa. OnTHYECKHE CBOMCTBA
3.CtpoeHue IBOMHOTO
ANEKTPUUECKOTO CIIOA.

4.Busibpl yCTOMYMBOCTH
5.2NeKTPOKMHETUUECKUE
CBOMCTBA, MPUMEHECHHE B
MEUIHE.

6.Pemenue 3agau.

010]0)

ITHII

Beenenue B
OMOOPTaHNYECKYIO
XUMHIO.
Knaccudukanms.
HOMEHKJIATYpa,
MIPOCTPAHCTBEHHOE
CTPOCHHE OPTaHUIECKIX
BEIIECTB

1.IIpeamer. 3agaun, cBA3b C
OPYTUMHU JUCIUTUIMHAMHU.

2. Homenxknarypa UIOITAK.

3. IIpocTpaHCTBEHHOE CTPOCHUE
OpPraHUYECKUX MOJIEKYJI:
KoHpuryparus u KoHhopmarus;
COTIPSI’KCHHE, BUIIBI COTIPSIKCHIS;
MoJIsipy3anus CBA3EH u
3JIEKTPOHHBIE 2(PPEKTHI
3aMECTUTENEH.

010]0)

ITHII

4. N3omepusi.

010]0)

ITHII

AMHHOKHCIOTEI U OCTIKU

1.Knaccudukaruss aMUHOKHCIIOT.

buonornueckas pob.
2.bUOCHHTETUYECKUE TTYTH
o0Opa3oBaHMUs.

3. bruonornyecku BaxxHbIE
peaKkiuu.

4. Knaccudukarus OeiKoB.
buonoruueckas pons. OCHOBHBIE
MIPEJICTaBUTEIH.

000

ITHIT

VYrinesoasl. MoHO-, OU-,
MOJIM CaXapHU/Ibl

1.Knaccudukanus,
OunoJstornueckas pojb
1.MoHocaxapubl.
2.0nurocaxapuibl.

3.Ilosnu- u rereponoaucaxapuabl.

010]0)

ITHII

I'eTeporuknnueckue
COEIMHEHHS.
HyxnenHnoBbie KUCTOTHI

1.Knaccudukarus
reTePOLUKINYECKUX
COCTUHEHUH.

2. HykiienHOBBIE OCHOBaHUS;
KOMIUIEMEHTapHOCTb.

3. Hykieo3uibl 1 HyKJIEOTH b
JIHK u PHK.

4. IlepBuuHas CTpyKTypa
Hykj1emHOBBIX KHUCIIOT.

5. IlonsATHE O BTOPUYHOMI
ctpykrype JIHK. Bropuunas u
TpetnuHas ctpykrypa PHK.

000

ITHIT

[IpocTeie u cnoXHbBIE
nunuael. CTEpOUIBI.
Hrorosoe 3ansaTue no
JTUCHUTITUHE

1.00mas xapakTeprucTHKa
2.0OMbUISIEMBIC JTUITAABI: COCTAB,
XHMHYECKHE CBOHCTBA
HEUTPATBHBIX JIUTTUOB,

00(0)

ITHIT




KOJIMYECCTBCHHBIC
XapaKTePUCTHKH; BbICILINE
JKUPHBIC KUCJIOTBI;
dhochomumuas
3.HeombuisteMble JTUTUIBL:
CTEpOH/IbI, CTEPUHBI, )KETUHbIE
KHCJIOThI

4. Borpochl K UTOTOBOMY

TCCTUPOBAHUIO 1TO JUCIUIIIIMHC

HToro mo gucuunjanHe 28 28 -/28
5.6 Kinunn4yeckune npakTuyecKue 3aHSATHS
JlanHbIi BU pabOTHI HE IPETYCMOTPEH YUeOHBIM TTAHOM.
5.7 CamocTosiTesibHasA padoTa 00y4arOIMXCcst
HanmeHoBanne TeMBbI Bup camocrositensHOM OreHOYHOE Koi-Bo Kopx
JTUCIUTIIMHBI WK pa3fiena | BHEAYJIUTOPHON pabOThI CPEICTBO 4yacoB/ KOJI- WHIUKATOpa
oOyuaromuxcsi/ BO Yac Ha KOMIIETEHITHN
KOHTPOJIb [THITHIIT
CaMOCTOSITEILHOM
paboThI
Pazgen 1. CaMOCTOSITEIbHOE BOIIPOCHI JJIst 8/0 Ny 1.2
TepMoauHamuka, W3y4YEHUE JIUTEPATyphl | coOece0BaHus Nonk 10.4
KWHETHKA U KaTaJln3 M0 U3y4aeMOMY
pazzueny
CaMOCTOSITEbHAs TECTOBEIE 8/6 Ny 1.2
MOATOTOBKA K 3aJaHusd Honk 10.4
TECTUPOBAHUIO U 3aJ1a49u
pemenuto 3aga4 (ITHIT)
Pasgen 2. Yuenue o CaMOCTOSITEIbHOE BOIIPOCHI JJIsI 8/0 Ny 1.2
pactBopax. OCHOBHBIE W3y4YCHUE JIUTEPATypbl | coOece0BaHus Nomnk 10.4
THITB XUMHYECKHX 10 U3y4aeMOMY
PaBHOBECHIA U MPOIIECCOB | pa3aeny
B JKU3HEICATCIHHOCTH caMOCTOSITeIbHAs TECTOBEIC 6/4 Ny 1.2
MOATOTOBKA K 3aJaHusg Honk 10.4
TECTUPOBAHUIO U 3aJ1a49u
pemenuto 3agaq(ITHIT)
Pasnen 3. duszndeckas CaMOCTOSITEIbHOE BOIIPOCHI JJIst 4/0 Ny 1.2
XHUMHS TOBEPXHOCTHBIX W3y4YEHUE JIUTEPaTypbl | coOece0BaHuUs Nonk 10.4
SIBIICHUM U TUCTIEPCHBIX M0 U3y4aeMOMY
CHCTEM pazzueny
CaMOTECTUPOBAHUE, TECTOBEIC 4/4 Ny 1.2
MOATOTOBKA K 3aJaHusd Honk 10.4
TECTUPOBAHUIO U 3aJ1a4yun
pemenue 3ana4d(ITHIT)
Paznen CaMOCTOSITCIILHOE BOIIPOCHI JJIst 2/0 Ny 1.2
4.BbICOKOMOJIEKYJISIPHBIC | M3yYEHUE JTUTEPATYphl | cOOECEeI0OBaHUS Nonk 10.4
OMoOpraHNYecKue 10 U3y4aeMOMY
BCIIIECTBA, MX CBOIMCTBA pazneny
CaMOCTOSTEIILHAS TECTOBLIE 4/4 Ny 1.2
MOATOTOBKA K 3aJaHusg ok 10.4
TECTUPOBAHUIO U 3aJa9H




PEIICHUIO
CUTYAIIMOHHBIX 3a71a4
(ITHIT)

MOJArOTOBKA K
UTOTOBOMY 3aHSITHIO
(ITHIT).
CaMOTECTUPOBAHUE

[IOATOTOBKA COOOIIEHNS
(TTHIT)

6/0 Ny 1.2

HOHK 104

BOTIPOCHI TSI
co0eceqoBaHUs

4/0 Ny 1.2

I/IOHK 104

TEMaTUKa

Bcero uacos

54/18

6. IlepeyeHb y4eOHO-METOAUYECKOTO O0eceYeH sl JIS CAMOCTOSATE/IbHOM PpadoThl 00y4aromuXcs
o JUCHUIIJIHHE

1. JIekunOHHBIE MaTEPHUANIbI 110 JUCHUIUTMHE «XUMHUS»

2. Meroanyeckue yka3aHus K MPAKTUYECKUM 3aHATHSM MO AUCHUTITUHE «XUMUS

3. MeTtoauueckre pEeKOMEHIAIMM [0 OPTaHHM3AIMH CaMOCTOSITENIFHOW pal0OTHl CTYIEHTOB IIO
MUCLHUIIINHE «XUMHUS»
4. MeTou4ecKie yKa3aHusl 10 TOJTOTOBKE COOOIMIEHUS IO JUCIUILTHHE « XUMUSD)

5. MGTOI[I/I‘{GCKI/IC YKa3aHus M0 pCIICHUIO HpOGHGMHBIX 1 PACUYCTHBIX 3a4a4 MO0 JUCHHUIIIINHC «XUMUS

7. OueHOYHbIe MATEPHUAIBI /151 IPOBEAeHUS TeKYlero KOHTPOJISl U MPOMEKYTOUHOI aTTecTaluu
o0y4aromuxcs Mo JUCHUNTIHHE

7.1. IlepeyeHb KOMIETEHIHMH € YKa3aHHWEM 3TAnoB UX (PopMHUPOBaHHMS B MNpoLecce OCBOCHUS
o0pa3oBaTeIbHON NPOrpaMMbl

Kon komnierenimu Nuaukatopel Cemectp Otan popmMupoBaHus
VK-1 Ny 1.2 1 HayaJILHBIN
OIIK-10 Uonk 10.4 1 HavaJIbHBIN

7.2. Onucanne nokasareJsied, KpUTeprueB U MIKAJ OLEeHHBAHUS KOMIIeTeH I

Komnerennus YK-1:
CriocoOeH ocylecTBIATh KpUTHUECKUHM aHaJIN3 MPOOJIEMHBIX CUTYallMil HA OCHOBE CUCTEMHOIO MOAX0/a,
BbIpabaThIBATh CTPATETHIO ICHCTBUI

Nupukarop komnerenuun Uy 1.2. DopmupyeTr olleHOUHBIE CYXKACHUS

OueHuBaeMbIil Kputepun onennBanus [Ipouenypa oueHuBaHUS
pe3yJibTaT Texymmit [IpomexxyTouHast

(lecKpUnTOpHI) KOHTPOJIb aTTecTalus
1. OcHOBHBIE 1.Ha3zeiBaet pusuko- TectupoBanue B cooTBercTBHY C
3aKOHEI XUMHUYECKUE aCIIEKTHI CobecenoBanue BPC
dusnueckoit BOKHEUIINX OMOXUMHYECKUX [IpakTnueckoe
XUMHH, PU3UKO- MIPOLIECCOB U PA3JINYHBIX BUIOB 3a/1aHHe
XUMHYECKHE TrOMEOCTa3a B OPraHu3Me:

o | ABNEHUA 1 TEOPETUYECKUE OCHOBBI

;% 3aKOHOMEPHOCTH, | OMO’HEPreTUKH, (PaKTophl,
JIEKAIME B OCHOBE | BIMSIOIIME HA CMEILIEHUE
IIPOLIECCOB, paBHOBECHS] OMOXUMUYECKUX
IIPOTEKAOIIUX B IIPOLIECCOB
OpraHu3Me ?. Ha3biBaeT OCHOBHBIE THIIBI TectupoBanue B cooTBercTBHY C
YeJI0BEKa Ha XMMHYECKUX PABHOBECUI B CobecenoBanue bPC




MOJIEKYJISIPHOM, npolueccax xusHeaesarenpHocTH | [Ipaktnueckoe
KJIETOYHOM YpOBHE | (IIPOTEOIUTUUECKHE, 3a/1aHHe
TeTEPOreHHBIE,
JIATaHA000MEHHBIE,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIE), UX
KOHKYPUPYIOIIUMI XapaKkTep B
NOJIJIep>KaHUU TOMEOCTa3a
3.PackpriBaer usuko- CobecenoBanne | B coorBercTBHU C
XUMHYECKHUE OCHOBBI TectupoBanue bPC
MIOBEPXHOCTHBIX SBJICHUN U [IpakTueckoe
(dakTopsbl, BIUAIOIINE HA 3a/1aHHe
CBOOOJIHYIO TOBEPXHOCTHYIO
SHEPIHI0
4.PackpbiBaeT 0COOCHHOCTH TectupoBanue B coorBercTBHY C
(bU3UYECKON XUMHH CobecenoBanue BPC
JUCIIEPCHBIX CUCTEM U
pacTBOPOB OMOTIOJIMMEPOB
5.PackpsIBaeT poJib TectupoBanue B cootBercTBHM €
KOJUJTOUHBIX IOBEPXHOCTHO- CobecenoBanue BPC
aKTHUBHBIX BELIECTB B ycBoeHUM | [IpakTnueckoe
Y TIEPEHOCE MATIOTIOJISIPHBIX 3a/1aHHe
BEUIECTB B JKUBOM OpPTIaHU3ME.
6.XapakTepusyer CTpOCHUE U TectupoBanue B cootBercTBHM €
XUMHUYECKUE CBOMCTBA CobecenoBanue BPC
OCHOBHBIX KJIaCCOB [IpakTnueckoe
OHOJIOTUYECKH BasKHBIX 3a/1aHHe
OPraHUYECKUX COCIMHEHUM.
2. duznko- 1.Ha3wiBaeT pusuko- HemoHctpanust | B cooTBeTCTBHM C
XUMHUYECKUE XUMHWYECKUE OCHOBBI npaktudeckoro | bPC
OCHOBBI TUTPUMETPUUECKOTO, OIbITa
1abopaTopHO- AIIEKTPOXUMHUYECKOTO Boinonnenue
WHCTPYMEHTAJIBHBI | XpOMATOTPapUIECKOTO, nabopaTopHOM
X METO/I0B KPHUOCKOIIUYECKOTO, paboTbI
WCCJIEI0BAHMS KAJIOPUMETPUUYECKOTO METOJIOB
aHajamn3a
2.Ilpumensiet 1abopaTopHoO- JemoHcTparus B cootBeTcTBHM C
UHCTPYMEHTAJIbHBIE METO/bI MIPAKTUYECKOI 0 BPC
WCCJIEI0BAHMS JJI ONIPENICNICHUs | OIbITa
KaueCTBEHHOIO U Boinonnenue
KOJIMYECTBEHHOTO CO/Iep )KaHus | TJabopaTopHO
BELIECTBA B UCCIIEAYEMBIX paboThI
OunoJoruueckux o0beKTax u
UACHTU(DHUKAIINN OPTaHUIECKIX
BEILIECTB
3.PackpbiBaeT 0cOOEHHOCTH Hemonctpauus | B coorBercTBHM €
pUMEHeHUs (PU3UKO- MPAKTUYECKOTO bPC
XUMUYECKUX METOJOB aHAlIM3a B | ONBITA
MEIUIIHE
3. IlpaBuna 1.Ha3biBaeT npuHLHUIIBI CobecenoBanue | B coorBeTcTBHH C
TEXHUKHU OpraHu3aIyy U padoTHl B bPC

0€30I1aCHOCTH U

XHUMUYECKOH JIabopaTopuu




CpeJICTBAaMU

paboThI B 2. Ilepeuncnser npasuiia CobecenoBanue
XUMHYECKOH TEXHUKH 0€30MMacHOCTH TTPH Breinonnenue
nabopaTopuu pabote ¢ peakTHBaMu nabopaTopHOi
paboThl
1 .BoIsaBIsATH YcraHaBiIMBacT NPUYUHHO- CobecenoBanue | B coorBercTBHM C
XUMHYECKYIO CJICJICTBEHHBIE U TectupoBanue bPC
CYILIHOCTb MEXIPEJAMETHBIE CBSI3U MTPU
OMOJIOTUYECKUX, 00BSICHEHUN XUMUYECKIX
MEIUIIUHCKUX IIPOLIECCOB, IPOTEKAIOIINX B
npobiiem KUBOM OpraHU3Me
2. OCcyuIecTBIATh 1.ITpoBoaut usuko- CobecenoBanrie | B coorBercTBHH C
BBIOOp METO/IA JUISl | XUMUYECKHE U3MEPEHUS, Hemonctpamust | BPC
00pabOTKU JAaHHBIX | XapaKTEPU3YIOUIUE T€ WIH HHBIE | MPAKTUIECKOTO
B COOTBETCTBUH C CBOICTBAa PaCTBOPOB, CMECEN U | OMbBITA
IIOCTaBJICHHOU Ipyrux OOBEKTHB, Beinonnenue
3ajadeit MOJIETUPYIOIIMX BHYTPEHHUE nabopaTopHOMH
- Cpeibl OpraHu3Ma paboThI
o | 3.ITons3oBaTbCst Hcnonp3yeT naboparopHoe CobGecenoBanmne | B coorBeTcTBUU C
; bu3nuecKuM u 000pyI0BaHUE MPH U3YUECHUU Jemonctpauusa | BPC
XUMUYECKUM XUMUU MIPaKTHUYECKOTO
o0opynoBaHuEeM OTIBITA
Beinonnenue
nabopaTopHOi
paboThl
4. IIpuMeHsTh 1.Acnons3yer maTtematnueckuii | Pemenue 3amau | B coorBeTcTBUM €
MaTeMaTU4YeCKUi amnmapar npeaMmera s peleHus BPC
arnmapaTr XUMHH B TUIOBBIX U HECTAHIAPTHBIX
npoecCHOHANBLHO | 3a/1a4, XapaKTePU3YIOITUX
1 1eSTeNbHOCTH IIPOLIECCHI, BENIECTBA, PACTBOPHI
2.IlpumensieT pacueTHble Pewenne 3anau | B cooTBeTcTBHM C
dbopmyIIsl 151 00pabOTKH bPC
pe3yJabTaTOB HKCIIEPUMEHTA
1. Bnagets [Ipornosupyet Hanpasneane u | CobecenoBanue | B cooTBeTcTBHU C
HAaBBIKOM pe3yabTaThl (PU3HKO- TectupoBanue BPC
IIPUMEHEHUS XUMHUYECKHX ITPOLIECCOB U [IpakTrueckoe
3aKOHOB XUMHUYECKUX MPEBPaICHUIA 3a/1aHKe
buzngecKoit OMOJIOTHYECKH aKTHBHBIX
XUMHH K QU3UKO- | BEIIECTB, JISKAIINX B OCHOBE
XUMUYECKUM MIPOLIECCOB KU3HEACATEIBHOCTH
Z | ABJICHUAM M OpraHu3Ma Ha MOJIEKYJISIPHOM,
% | 3aKOHOMEPHOCTSIM, | KJI€TOYHOM, TKAHEBOM,
é JeXalluM B OCHOBE | OpraHHOM YPOBHE
E IPOLIECCOB,
§ MPOTEKAIOIUX B
S | opraHusme
M | yeloBeKa
2.Bnanets 1.Bnaneet HaBLIKAMU HemoHctpanust | B cooTBeTCTBHM C
HaBbIKAMU MOCTAHOBKHU U BBITIOJIHECHUS npaktuueckoro | BPC
TEOPETHUYECKOTO U | XUMHUYECKOr0 SKCIIEPUMEHTA OIbITa
JKCIEPUMEHTAIBHO | 2.BraneeTr HaBbIKaMu HemoHctpanuss | B coorBeTcTBHM C
0 UCCJIEIOBAHUS MOJI30BaHUS U3MEPUTENbHBIMU | TpakTHdeckoro | BPC
npuOopaMu, BEIYUCITUTEIHHBIMU | OMBITA




3.Bnaneer merogamu CobecenoBanne | B coorBercTBHU C
MIPOTHO3UPOBAHMS PE3YIbTATOB | BhINOMHEHNE bPC
XUMHUYECKUX MPOLIECCOB, nabopatopHOit
SKCTICPUMEHTA paboThl
3.Bnaneer 1.Uurepnperupyer pedynbratel | CoOecenoBanue | B cooTBeTCTBUM C
HaBBIKaMU 0 3aJJaHHBIM WJIM OTOMpaeMbIM | Beimonnenue BPC
U3JI0KEHUS KpUTEPUSIM nabopaTtopHOit
CaMOCTOSITEIIbHOU paboThl
TOYKH 3PEHUS, 2.DopmynupyeT 10ruuecKue CobecenoBanne | B coorBercTBHH C
aHajn3a, CHHTE3a U | BLIBOALI U3 HAOIIOACHUNA U Brimonaenue BPC
JIOTUYECKOTO pe3yabTaTOB OMbITA, pacuera nabopatopHOit
MBIIIICHUS paboThl
[Ipencrapnser pe3yabTaThl CobGecenoBanue | B coorBeTcTBUU C
3KCIIEPUMEHTA B BUJIE Brinosnnenue bPC
3aKOHYEHHOTO MPOTOKOJIA nabopatopHOit
VICCJIEJOBAHHUS paboThI

Komnerennusa OIIK-10:

CriocoGeH NoHUMAaTh NPUHIUIIBI PaOOTHl COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTHI U UCTIOIB30BaTh X

JUISL peLIeHus 3a1a4 Npo(ecCHOHANBHON NesITeTbHOCTH

HNuauxarop komnerenuun Hong 10.4 Brageer Meanko-0MoI0rndeckoil TEpMUHOIOTHEHN TPU PEIICHUH
aKaJIEeMUYECKNX U MPOPECCHOHATBHBIX 3a]1a4

OneHuBaemMblii pe3yapTaT

Kpurepun onieHnBanus

IIpouenypa oueHMBaHUS

(mecKkpunTOpHI) Texymuit [IpomexyTounas
KOHTPOJIb aTTecTalus
OCHOBHBIE METOBI OcymectBisieT cOop, TectupoBanue B cootBeTcTBUM
paboThI ¢ yueOHOI 1 XpaHEHUE, MOUCK, CobecenoBanue ¢ bPC
§ Hay4YHOU MH(opManuen | mepepaboTKy u [IpakTrueckoe
e pacrpocTpaHeHue 3a/1aHKe
uH(bOpMalLIUU B MEIULIUHCKUX
1 OMOJIOTHUYECKUX CHCTEMAaX.
[Tonp3oBatbCs l.Ananusupyer [IpakTuueckoe B cootBeTcTBUM
yueOHOH, HayYHOH, UH(POPMALIMIO U ONpEeaeseT | 3aJaHue ¢ bPC
HAay4YHO-TIOMYJIAPHOU CBO€ OTHONIECHUE K HEH
JINTEPATYPOH, CETHIO 2.IlopbGupaer apryMeHTHl K [IpakTuueckoe B cooTtBercTBHM
5 HNutepner Te3UCaM COOOIIEHUS 110 3aJaHue ¢ bPC
g | s 3aJAaHHON TEMATHKE
> | npodpeccronanbHON 3.01paxkaeT MPUYMHHO- IpakTryeckoe B cooTBercTBUM
JACITCIbHOCTHU CJIeICTBEHHBIC U 3aJaHue ¢ BPC
MEXAUCIUIIIMHAPHBIE CBS3U
IIPU BBITIOJTHEHUH Y4eOHOM
3a7a4u
Bnanets HaBeIKaMu Onpenenser TectupoBanue B cooTBeTCcTBHH
HCIIOJIb30BaHUS IIPUHAUICKHOCTD CobecenoBanue c bPC
é MEINUKO- COECIUHEHUN K [IpakTuueckoe
2 OMOJIOTUYeCKOU ONpEIETICHHBIM KJIaccaM 1 3a/1aHKe
$ | TEpPMHHOJIOTHHU H rpynnam
§ | moHATUHHOrO anmnapara | Mcrnonap3yer HOMEHKIATypy TectupoBanue B coorBercTBUM
% XMMHH B paMKax IUPAC ni1g cocTaBieHUS CobecenoBanue ¢ bPC
R | ECTECTBEHHOHAYHHBIX Ha3BaHWI 10 Gopmynam [Ipaktrueckoe
npobsem TUMIUYHBIX NIPEACTaBUTENCH 3aJlaHne
npodeccuoHaTbHON OMOJIOTUYECKH BAYKHBIX




ACATCIIbHOCTHU BCIICCTB U JICKAPCTBCHHBIX
npenapaToB

Onucanue MKaJI OLeHUBAHUSA
B pamkax OauIbHO-pEHTHHTOBOM CHCTEMBI YCIEBAEMOCTh CTYJCHTOB IO KaXKAOH TUCIMIUIMHE

OLICHMBAETCS B XOJI€ TEKYILEro KOHTPOJIA U MPOMEXKYTOUHOM aTTectaiuu. MakcuMaabHO BO3MOKHBIN Oast
3a TEKYIIMH KOHTPOJIb YCTAHABJIMBAETCS pPaBHBIM S5 OaioB. PeWTHHTroBBIM Oamt 3a paboTy B ceMecTpe
dbopmupyeTcss Kak cpeaHee apuMETHUECKOE 3a BCE BHUABI padOT OOydYarOIMIMXCs, MPETyCMOTPEHHBIX
paboueli TporpaMMO UCHMILIAHBI. PEHTHHTOBBIA Oayijl, BBICTABISIEMBIA CTYACHTY, (UKCHPYETCS B
CHeIHaIbHOM BEIOMOCTHU U IOBOJIUTCS A0 CBEACHUS CTY/IEHTOB.

IIxaja nepecyera 6a/JI0B N0 JUCHUILIHHE NIPU MPOMEXKYTOYHOI (popMe aTTecTANMU
Mo AuCcHUILINHE 3a4yeT — 1 cemecTp

bann Ouenka YpoBeHb c(hOpMUPOBAHHOCTH KOMITCTCHITH
ot 4,5 10 5,0 «3a4TEHO» Bricokuii
ot 3,5 10 4,4 «3a4TEHO» Cpennuit
ot 2,5 10 3,4 «3aUTCHO) [ToporoBsslii
MeHee 2,5 «HE 3aU4TCHO» MunuMaIbHbBIH

7.3. TunoBbie KOHTPOJIbHbIEC 3aIaHUSI WM HWHbIe MAaTepHaJbl, HEOOXOAUMBbIE VISl OLEHKH 3HAHMM,
YMeHMIi, HABBIKOB W (MJHM) ONbITA [1eATEJbHOCTH, XAPAKTEPU3YOIIMX 3Tanbl (OPMUPOBAHUS
KOMIIETeHIIUI B Mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpamMMbl

7.3.1. 3amanusa a8 (opM TeKylWIero KOHTPOJIsi, TNPEeIyCMOTPEHHOI0 Y4YeOHbIM IJIAHOM

(uHauBHAYaJbHOE 3a71aHKe). TunoBoe 3axanue:
1.ITpoBeauTe pacyeT u MPUrOTOBJIEHUE PACTBOPOB 3aJJaHHONM KOHIIEHTPALIHUH.
2.IIpoBenuTe mpolecc TUTPOBAHUS, TPOBOIUTH PAaCUYeThl IO pe3yJIpTaTaM Ipolecca.
3.Be1bepuTe HHIUKATOP 110 KPUBBIM TUTPOBAHUSI.
4.IIpoBeanuTe TEPMOXMMHUECKHUE PACUETHI.
5. Cnporno3upyiite NpoTeKaHUue BO BpeMEHH OMOXMMHUYECKHX peakiuil, hepMeHTaTUBHBIX IIPOLIECCOB.
6.0mpenenanTe SHTANBIINIO MIPOLIECCA PACTBOPEHNUS TBEPBIX BELIECTB METOA0M KaJOPUMETPHUH.
7.0npenenuTe OCMOTHYECKOE IaBICHHE PACTBOPOB M OHMOJIOTMYECKMX KHIKOCTEH KPHOCKOIMYECKUM
METOJIOM.
8. PaccunraiiTe 3HaueHus pH BOIHBIX pacTBOPOB KMCJIOT U OCHOBAHHUM.
9. U3mepnTe pH OMOKUAKOCTEH C TOMOIIBIO HOHOMEPOB.
10. 3MepbTe 3JIEKTPOAHBIE TOTEHIUAIIBI.
11.13MepbTe CKOPOCTH NPOTEKAHUS XUMUUYECKUX PEAKLIUM.
12.0npenenure OydepHyl0 EMKOCTH PACTBOPOB M OHOJOTUYECKHX KHUJIKOCTEH (CHIBOPOTKH KpOBH,
CJIIOHBI).
13.0npenennre NOBEPXHOCTHOE HATSKEHUE KUIAKOCTEH.
14 . Konu4yecTBEHHO ONPEACIIUTE aICOPOIINIO BEIICCTB.
15.Unentudunupyiite (QyHKIMOHAIBHBIE TPYIIIbI, KACIOTHBIE W OCHOBHBIC IEHTPHI, COMPSKEHHBIC M
apoMaTH4ecKkue (pparMeHThl OPraHNYEeCKUX COSAUHEHUHN AJIs ONpeesIeHUs] UX XMMHUECKOTr0 COCTaBa.
16. KauecTBEHHO M KOJMYECTBEHHO OINPEAEIUTE COCTaB M KOJIMYECTBO BEIIECTB B HCCIEAYEMBIX
OuoNornyeckux OObEKTaxX; WHACHTUPHUIMPYHTE OpPraHMYECKHE BEIIECTBa C MOMOIIBIO JabopaToOpHO-
WHCTPYMEHTAJIbHBIX METOJIOB UCCIIEOBAHMUS.



7.3.2. Bonpochl Uil IPOBEPKH YPOBHS TEOPeTHYECKOM MOArOTOBKH o0ydariuerocs (codecenqoBanue),

BOIPOCHI /IJIsl IOBTOPHOM NMPOMEKYTOYHOM aTTeCTAIMU:
1. BzaumocBs3p MEXIy TmpolleccaMd oOOMEHa BEIIECTB M DJHEPrdd B OpraHu3Me. XHUMHUYECKas
TEPMOIMHAMUKA KaK TEOPETUIECKasi OCHOBA OMOIHEPTETHKHU.
2.OCHOBHBIE MOHATHS TEPMOIUHAMUKU. IHTEHCUBHBIE M SKCTEHCUBHBIE TapaMeTpbl. OYHKIIUS COCTOSHUSL.
Buyrpennsis sneprus. Pabora u temora - 1Be (OpMbI Iiepeiaun YHEPTUH.
3.Tunbl  TEpMOAMHAMHYECKHUX  CHCTEM  (HM30JUPOBAHHBIC,  3aKPBIThIE,  OTKPHITBbIE).  THUIIbI
TEPMOIMHAMUYECKUX MPOLIECCOB (M30TEpPMHUUECKHE, U300apHbIe, N30XOpHbIe). CTaHIapTHOE COCTOSIHUE.
4. IlepBoe Hayano TepMoguHamMuku. @opmynupoBka. MaTeMaTH4eCKOe BbIpA)KEHUE. DHTABITHS.
[TpumeHeHue nepBoro Hayasia TEpMOJUHAMUKY K OMOCHCTEMaM.
5. CrangapTHas SHTajgbIusi OOpa30BaHUs BEIIECTBA, CTaHAAPTHAs OSHTAJbIMS CrOpaHHUs BeIlECTBa.
CranpgaptHas SHTanpnusl peakunu. 3akoH Iecca. @opmynupoBka. MaremaTrHdeckoe BBIpaXKEHHUE.
CrnenctBus u3 3akoHa ['ecca.
6.Bropoe Hauano repmoguHamuku. @opmynupoBka. OOpaTuMbie H HEOOPATUMBIE B TEPMOIUHAMUYIECKOM
CMBICJIE MPOLIECCHl. DHTPOIUSA KaK KPUTEPUH BO3ZMOKHOCTH MPOTEKAHUS CAMOIIPOU3BOJIBHBIX MPOLIECCOB.
7. DHeprus ['m60ca — riaBHBIN KpUTEpUN BO3MOXXHOCTH IMPOTEKAHUS CaMOTPOW3BOJIBHBIX IPOIIECCOB.
[IporHo3upoBaHue HampaBI€HUs CaMOIPOU3BOJIBHO MPOTEKAKONIMX MPOLECCOB B H30JWPOBAHHON M
3aKPBITOM CHUCTEMAaX; POJIb SHTAIBITMIMHOTO U SHTPOIMUMUHOTO (DAKTOPOB.
8. Tepmommnamuueckue ycioBusi paBHoBecus. CranmapTtHas sHeprus [mb60ca oOpa3oBaHUs BeIIECTBa,
cra"gaptHas sHeprusi ['mb6ca Ouonmormueckoro okucieHus BemecTBa. CraHmapTHas sHeprus [u66ca
peakuuu. IIpumepsl SK3EproHMYECKUX M 3HIEPrOHUUYECKHUX IIPOLIECCOB, MPOTEKAIOIIHUX B OpraHHU3ME.
[IpuHIMI HEPreTHYECKOT0 CONPSIKEHUS.
9.Xumnueckoe  paBHoBecue. OOparuMble W HeoOpaTMMble 10  HANpaBICHUIO  PEaKIUH.
TepMonUHaMHUEeCKUE YCIOBUSI pPABHOBECHS B M30JMPOBAHHBIX M 3aKpBITHIX cucTeMax. KoHcraHTa
XUMHUYECKOTO PAaBHOBECHSL.
10. Xumudeckas KHHETHKAa KaK OCHOBa JJisi HM3YyYCHUs] CKOPOCTEH M MEXaHHU3MOB OMOXMMHYECKUX
npoueccoB. CKOPOCTh peakUuu, CPEAHAS CKOPOCTh PEAKIMN B UHTEPBAJIC, ICTUHHASI CKOPOCTh. DaKTOPBHI,
BIIUSIIOIINE HA CKOPOCTh PEAKIINU.
11. Knaccuduxarmmu peaxiuii, TpUMEHSIOMNUECS B KHHETHKE: PEaKIMH, TOMOTCHHBIC, TeTEPOTCHHbBIC U
MUKPOT€TEpOTr€HHbIE; PEAKIIMH MPOCThIE U CIOXKHbIE (TapaijiebHbIe, MOCIEeI0BaTEIbHbIC, CONPSKEHHbIE,
HernHbie). MOoNeKyIsIpHOCTh AJIEMEHTApHOTO akTa peakuuu. Kunernueckue ypaBuenus. [lopsinok peakuuu.
IIepuon nmosynpespaleHus.
12.3aBUCUMOCTh CKOPOCTH PEaKUMH OT KOHUEHTpanuu. KuHeTndeckne ypaBHEHHS PEaKIU NEepBOTo,
BTOPOTO M HYJEBOTO MOPSIKOB. DKCIEPUMEHTAJIbHBIE METOMABl OIpPEACIICHUs CKOPOCTH W KOHCTAHTHI
CKOPOCTH PEaKIUM.
13. 3aBucHUMOCTh CKOpoCTH peakuuu oT Temmeparypsl. [IpaBmiio Bant - Todda. Temmeparypubrit
KO3(UITMEHT CKOPOCTH PEAKIIMU U €T0 0COOEHHOCTH /17151 OMOXMMUYECKHX IPOILIECCOB.
14.IloHATHE O TEOPUM AKTUBHBIX COYJAPCHUU. DHEPreTUUECKUI MpOoPUIb peakluu; SHEPTUsl aKTUBAIUHY;
ypaBHeHHne Appenuyca. Ponb crepudeckoro dakropa. [TonaTue o Teoprun nepexoaHoro COCTOSHUS.
15.Karanu3. IlomouTenbHBI M OTPULIATENBHBIM KaTanu3. [OMOTEHHBIM M TE€TEPOr€HHBIN KaTajus.
DHepreTUIeCKuid MpohuiIh KaTaTUTHISCKONW PEaKIIHH.
16. ®epmentaruBHbI Katanu3. OCOOCHHOCTH KaTaJUTHYECKON aKTHUBHOCTH (DEPMEHTOB. YpaBHEHHUE
Muxasnuca - MeHTeH U ero aHainus.
17. Ponb BOOBI W pacTBOPOB B JKU3HEACATEIBHOCTU. DUBUKO-XUMUYECKHE CBOWCTBA  BOJIBI,
00yCIIOBIIMBAIOIINE €€ YHMKAJIbHYIO POJb KaK €JMHCTBEHHOTO OMOpacTBOPUTEINSA.ABTONPOTOIU3 BOBI.
KoncTranTa aBTOnpOoTOIM3a BOABIL.



18.3aBUCHUMOCTh PACTBOPHUMOCTH BELIECTB B BOJAE OT COOTHOIICHUS TUAPOPMIBHBIX U TUAPOPOOHBIX
CBOWCTB; BJIMSIHUE BHEIIHUX YCIIOBUW, Ha PAacTBOPUMOCTh. TepmommHamuka pactBopeHus. [lonarue o0
U7ieaIbHOM pacTBOpeE.

19. DnemMeHTBl TEOpUU PACTBOPOB 3JICKTPONUTOB. CHIBHBIE H ClIa0ble ANEKTPONUTHL. KOHCTaHTHI
MOHHU3AIUH c1a0oro 3MeKTponauTa. 3akoH pa3bdasienus OcTBanbia.

20.KonnuraruBHble CBOWCTBA pa30aBICHHBIX PAaCTBOPOB HEINEKTPOIMTOB. 3akoH Payns u cienctBus u3s
HET0: MOHMKEHHUE TEMIIEPATYPbl 3aMEP3aHusl PacTBOPA, MOBBILIEHUE TEMIIEPATyphbl KUIIEHHUS pacTBOpA.
21.0cmoc. Ocmotuueckoe napieHue: 3akoH Bant-Todda. Ocmormueckoe naBieHHE B PacTBOpax
HERJIEKTPOJIUTOB U AIEKTPOIUTOB. M30TOHNMUECKHii KO3 DULIUEHT.

22 KonnmuraruBHbIe CBOWCTBA pa30aBICHHBIX PACTBOPOB JJIEKTPOJIMTOB. DJIEMEHTHI TEOPHH PACTBOPOB
CHJIBHBIX 3MeKkTpouToB Jlebas- Xrokkens. MoHHas cumia, ee MmareMatnueckoe BeIpakeHue. [loHsTue o6
aktuBHOCTH. KOapuuneHT akTuBHOCTH.

23. DnektponuThl B opranusmMe. OCMOISIIBHOCTP M OCMOJIIPHOCTh OHOJIOTUYECKUX JKUIKOCTEH |
nep¢y3uoHHBIX pacTBOpoB IIOHATHS U30-, THIIO-, TUIIEpTOHUYECKH pacTBop. [loHsTHE 006 M300cMum. Pomb
0CMOCa M OCMOTHYECKOTO JIaBJIeHus B Ononoruueckux cucremax. [lnazmonus. Luronus.

24.0OCHOBHBIEC TIOJIOKEHHSI TEOPUM KHUCJIOT M OcHOBaHUM bpeHcrtema-Jloypu: MoneKynasipHblE U HOHHbBIE
KHUCJIOTHI U OCHOBAHMUS, CONPSKEHHAs MPOTOIUTHYECKAs Hapa; aM(OIUTHI.

25. HonHoe mnpousBelneHHE BOAbL. BomopoaHblii MOKazaTedb Cpeabl pacTBOPOB. MaremaTudyeckoe
BbIpakeHHe pH, ero 3HayeHuWe B KHUCJIOW, IIEIOYHOW, HEUTpalibHOW cpenax. buonoruueckas poJib
BOJIOPOJHOTO ITOKAa3aTelsl.

26.0OCHOBHbBIE TIOJIOKEHHUSI TEOPUU KUCIOT U ocHoBaHUM JIptouca. IloHSITHE O KECTKMX U MSATKUX
KHcJIoTax u ocHoBaHuAX (Teopust JKMKO).

27. Vonuzanus crnabblX KHCIOT M OocHOBaHMH. KOHCTaHTa KHMCIOTHOCTH M OCHOBHOCTH. CBSI3b MEXIY
KOHCTaHTOM KMCJIOTHOCTH M KOHCTAHTOM OCHOBHOCTH B COTIPSKEHHOUIIPOTOIUTHYECKOM Tape. AM(MOIUTHI.
N3o3mekTpuyeckas Touka.

28 Ilporonutrdeckne peakuu. THIBI TPOTOJUTHYECKHX  peaknuu (HEeHTpaiu3aluu, TUIPOIN3a,
nonmzanuu). [Ipumepsl. KoHKypeHILMs 3a MPOTOH: H30JUPOBAHHOE M COBMEIEHHOETPOTOIUTHUYECKUE
paBHOBecusi. OOmiasi KOHCTaHTa COBMEIIEHHOTONPOTOIUTUYECKOTO PABHOBECHS.

29.bydepHoe AelcTBHE - OCHOBHOM MEXaHU3M IPOTOJIMTUYECKOTO TOMeocTa3a opranuszMa. bydepHsie
cuctembl, OydepHbie pacTBOpbI, ux coctaB. Knaccudukarus OydepHbix cucreM. MexaHu3M JIEHCTBUS
Oy(hepHbIX cucTeM (Ha mpuMepe TuapokapooHaTHOro Oydhepa).

30.KonuuecTBeHHbIE XapaKTEpUCTUKU Oy(depHbIX cucteM: 30Ha OydepHoro neiictBus u OydepHas
eMKOCTh. DakTopsl BiHstomue Ha OydepHyro eMKocTh. Pacrpenenenue OydepHBIX CHCTEM B LEIbHON
KPOBU U CHIBOPOTKE 10 Oy(hepHOI EMKOCTH.

31.Pacuet pH npotonutndeckux cucteM. BeiBon ypaBuenus ['ennepcona-I"accenbbaxa u ero anaiaus. 30Ha
OydepHoro nencTBHs.

32.bydepHble cucTteMbl KpoBU: TMApOoKapOoHaTHas, gocdarHas, reMornoOuHoBas OydepHble CHCTEMBI.
CoctaB, MexaHHU3M JIeHCTBUS, OMOIOTHYECKAs POIb.

33. IloHsiTHE O KUCIOTHO-OCHOBHOM COCTOSIHMM OopraHusma. Anunos. Ankano3s. llleno4yHoii pe3epB KpoBH.
[Ipumenenne peakuuu HeWTpaau3aluu B (hapMaKOTEpalHu: JEKapCTBEHHBIE CPEICTBA C KUCIOTHBIMH U
OCHOBHBIMH CBOWCTBaMU (TUApOKapOOHAT HATPUS, OKCHUJI U IEPOKCHUI MarHus, TPUCAMHH U Jp.).

34. I'eTreporeHHbIE peaklMu B pacTBOpax 3JeKTpoiauToB. KoHcTaHTa pacTBOopuMOcTH. KOHKypeHuHs 3a
KaTHOH WJIM aHUOH: H30JINPOBAHHOE M COBMEILEHHOE TeTepOreHHble pPaBHOBECHS B PACTBOpAxX
AIIEKTPOJIUTOB. YCIOBHS 00pa30BaHUS U paCTBOPEHUS OCAIKOB.

35.Peakuuun, nexammue B OCHOBe 0Opa3oBaHUS HEOPraHWYECKOTO BEIIeCTBA KOCTHOW TKaHHU
runpokcuadocdara kanpuus. Mexanusm QyHKIIMOHUPOBaHUS Kaidbuui-pocdarHoro Oydepa.



36.5Bnenne nzomopduzma: 3amenieHne B ruipokcuadocdare KanbIus TUAPOKCHI-HOHOB HA HOHBI PTOpA,
MOHOB KaJbIMsl HA HWOHBI CTPOHLHMSA. OCTEOTPONHOCTh METAuIoB. Peakiuu, mexamue B OCHOBE
o0pa3oBaHMsI KOHKPEMEHTOB: YpaToB, OKcallaToB, kapOoHaToB. [IpuMeHenune xiopuaa Kajabius U cynbdara
MarHusi B Ka4eCTBE aHTUOTOB.

37. KomruiekcHble coenuHeHus. WX cTpoeHHe Ha OCHOBE KOOpIMHAIMOHHOM Teopuu A. Bepaepa.
KommiekcHbiii mon, ero 3apsn. KartwoHHble, aHMOHHBIE, HEUTpanbHbIE KOMILIEKCH. HomeHkiartypa,
MPUMEPBHIL.

38.Peaknmu  3amenieHus JmraHgaoB. KoHCTaHTa HECTOMKOCTHM KOMIUIEKCHOTO HMOHA, KOHCTaHTa
YCTOMYUBOCTH.

39.KoHkypeHuusi 3a JUTaHA WA 3a KOMIUIEKCOOOpa3oBaTeNib: HM30JIMPOBAHHOE W COBMEIICHHOE
paBHOBecHS 3aMelieHus TuranoB. OO0I1ast KOHCTaHTa COBMEIIEHHOTO PaBHOBECHS 3aMEIICHUS JIUTAaHIOB.
40. TIlpencraBneHHst O CTPOCHUH METAIOPEPMEHTOB U JAPYrHMX OHWOKOMIUICKCHBIX COEAMHEHHMH
(reMOrIOOMH, HUTOXPOMBI, KOoOamaMuHbl). DUBMKO-XUMUYECKUE MPUHIMIBI TPAHCIOPTa KHCIOpOaa
TreMOTTIOOMHOM.

41. Meramio-Iuraiiiplii ToMeocTas U NPUYMHBI €r0 HapylIeHUs. MexaHW3M TOKCHUYECKOIO AEUCTBUSA
TSDKEJIBIX METAJIJIOB U MBIIIbSIKA HA OCHOBE TEOPHH KECTKUX M MATKUX KUCIOT B ocHoBaHWK (DKMKO).
TepMonrHaMHUeCKHEe MPUHLMIBI XenaroTepanui. MexaHu3M LUTOTOKCHYECKOrO JEUCTBUS COCAUHEHUHN
IJIaTHHBI.

42.0OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC  (PEIOKC)  PEaKIUH. OkucauTenn W BOCCTAaHOBUTEIIH.
CornpsiKeHHBIEOKUCIUTENbHO- BOCCTAHOBUTEIIbHBIE MAPHI. (PEAOKC- CUCTEMBI). MeXxaHu3M BO3HUKHOBEHUS
ANIEKTPOJHOrO MnoTeHnuana. YpasHenue HepHera, ero ananu3. CTaHAapTHBIN 3JIEKTPOIHBIN TOTEHIIAAI.
43.DU3UKO-XUMUYECKUE TMPUHLUIIBI TPAaHCIOpPTA AJEKTPOHOB B  3JIEKTPOHOTPAHCHOPTHOM  LEMuU
MUTOXOHIpUIL. OOIIHE MPEICTABICHNUS 0 MEXaHU3ME JIEHCTBUS PEIOKC-OY(PEPHBIX CUCTEM.

44 Toxcuyeckoe JEWCTBUE OKUCIHMTENEH (HUTpAThl, HUTPHUTHI, OKcuAbl aszora). Obe3BpexuBaHuE
KHCJIOPOAA, IEPOKCHIA BOJOPOAA U CYNIEPOKCHI-NOHA. [I[puMeHeHne peqoKCc-peakuuii Juisl 1€TOKCUKALIAH.
45.AncopOIMOHHBIE PAaBHOBECHS M TPOIECCHI HAa TMOJBIKHBIX TpaHuIax pasaena ¢as. [loBepxHocTHas
sHeprusi [ m66ca U MOBEPXHOCTHOE HATsHKEHHE. MeXaHW3M BO3HUKHOBEHHS CBOOOIHOW IMOBEPXHOCTHOMU
sHepruu [ m60ca Ha TpaHuie paszaena ¢as KuaKocTh-ra3. CopOIus U ee BUIbI.

46.Ancopbuus Ha TOABIKHOM IOBEpXHOCTH pasaena ¢a3. YpaBHenue [ub60ca. IloBepxHOCTHas
AKTUBHOCTb, MOJIOKUTEIBHAS U OTPUIIATEIIbHAS aICOPOITHSI.

47 I10BEpXHOCTHO-aKTUBHBIE M IIOBEPXHOCTHO-HEAKTHBHBIE BeEIlleCTBA. VI3MEHEHHE NOBEPXHOCTHOU
AKTUBHOCTH B TOMOJIOTHYECKUX psaax (mpasmio Tpayoe). M3orepma agcopouuu. OpueHTaIus MOJIEKYI B
MMOBEPXHOCTHOM CJIO€ U CTPYKTypa OnomeMOpaH.

48.AncopOIMOHHBIE PAaBHOBECHS Ha HETOJBIKHBIX TpaHMIax paznena (a3. duszmdeckas aacopOomus u
xemocopOrus. AxacopOiusi ra30B Ha TBEPABIX Tejdax, (aKTOpbI, BIUSIOUIME HA 3TOT MpoLecc. YpaBHEHUE
Jlenrmropa, ero anasnus.

49. Ancopbums wu3 pactBopoB.llpaBuio BbelpaBHUBaHMA MONsipHOCTEH. M3OuparenbHast ancopOuus.
3HaueHHe aJCOPOLMOHHBIX MPOLECCOB ISl  KHU3HEIEATETbHOCTH. DHU3HKO-XUMHYECKUE OCHOBBI
a/IcCOpOLIMOHHOM Tepanuu, reMocopOLny, IPUMEHEHHS B MEAULIMHE HOHUTOB.

50. Mucnepcubie cuctembl. Kiaccuduxanus AMCIEPCHBIX CHCTEM IO CTENEHH AUCHEPCHOCTH; IO
arperaTHOMy COCTOSTHHIO (ha3; MO cujie MEKMOJIEKYISIPHOTO B3aUMOJCHCTBHSI MEXTy TUCTIEpCHOM (a3oi u
JIUCTIepCUOHHOM cpenoi. [Ipupoaa KOIIOMAHOTO COCTOSHUSA.

51. Meronpl TONY4YEHHUS] W OYMCTKH KOJUIOMAHBIX pacTBOpoB. llomyueHue sMynbCui, CYCIIEH3UU,
SMYNbCUH, KOJUIOWIHBIX pacTBOPOB. Jnanus, snekrpoauanus, yasrpaduiasrpanus. OU3HKO-XUMUYECKHE
MPUHIUTIEI PYHKIIMOHUPOBAHKS HCKYCCTBEHHOM MOYKH.



52.MonekynspHO-KHHETUYECKHE CBONCTBAa KOJUIOMIHO-IHUCIIEPCHBIX CHUCTEM: OpPOYHOBCKOE IBHIKEHUE,
mubdy3us, OCMOTHYECKOE [aBjeHHE, CEeAMMEHTAllMOHHOEe paBHOBecue. OINTHYECKHEe CBOMCTBA:
cBeropaccesHue, 3¢ ekt Dapanes-Tungans. YpaBaenne Panes.

53.DneKTPOKMHETUYECKHE CBOMCTBA: 3IEKTPOPOpE3 U IMEKTPOOCMOC; MOTCHIIHAI TEUEHUS U MOTEHIHAI
celMMEHTaluu. buosornyeckoe 3HaueHUE.

54. Crpoenue muneuibl 1H0(GoOoHOro 301s1. CTpoeHHE NBOMHOTO IMEKTPUYECKOTO ciost. MexdasHbiii 1
AIIEKTPOKUHETHUECKHI TOTEHIIUANBl KOJJIOUJHBIX YaCTHIl, 3aBUCUMOCTh OT PAa3NIU4YHBIX (DAKTOPOB.
[TonsiTre 00 AMEKTPOKUHETUYECKOM MOTEHIMaje Kak 0 (akTope yCTOMYUBOCTH .

55.YcroitunBocTh  AUCHEPCHBIX cucTeM. CelMMEHTAallMOHHAs, arperaruBHasl W KOHAEHCAIIMOHHAsA
YCTOMYMBOCTH JIN030JIei. DakTOpbI, BAUSIONINE HA YCTOMYUBOCTh JIMO30JICH.

56.Koarymsuus. [Topor koarynsiuu u ero onpeaenenue, npasuio lyneue-I'apau, siBieHue npuBbIKaHUSA.
B3anmnuas xoarymsusi. buonornyeckoe 3nauenue koarynauuu. KommouaHas 3amura U NenTU3AMs.

57. Ilonsarue o pyHKuMOHANBHOH rpymme. Kiaccudukaiys 1 HOMEHKIaTypa OpraHMYeCKUX COCIMHEHUM.
58.Knaccudukamus wmonocaxapunoB Crepeoxumuss B mnpoekuusx @umepa. [mokonupaHo3bl U
TIIIOKO(ypaHo3bL,o - U - aHomepsl. DopmMyiiel Xeyopcea.

59.CtpoeHue u CTEpeOXuMUsl TIEHTO3 HA IPUMEPE PUOO3BI U I€30KCUPUO03bI, OMOJIOTHYECKAS POJIb.

60. CTpoeHHE U CTEPEOXUMHUS TEKCO3 (Ha IPUMEPE TIIFOKO3bI, TAIAKTO3bI, (PPYKTO3HI).

61. XrumMuyeckue CBOMCTBA MOHOCAXapHUIO0B.

62.Jlucaxapuasl: MaJIbTO3a, JIAKTO3a, caxapo3a. CTpoeHHe W BOCCTAaHOBUTEIbHAsI CIOCOOHOCTH. [ 'uaponm3
JUcaxapuIoB invivo u invitro.

63.I"'omomnonucaxapuasl (Kpaxmai u rmkoreH). CTpoeHue, CBOWCTBa, OMOIOTHYeCKast POIb.
64.Knaccudukanus M HOMEHKIAaTypa aMUHOKHUCIOT. IlpupojHble aMHHOKUCIOTHL. 3aMEHUMBIE U
HE3aMEHUMbIE AMUHOKHUCIIOTHI.

65.KucnoTHo-0CHOBHBIE CBOMCTBA, aM(OTEpHOCTh aMHUHOKHUCIOT. M303mekrpuueckas touka. CBoiicTBa
AMUHOKHCJIOT: 110 aMHUHOTPYIIIe, KapOOKCHITy, OTHOLICHHE aMUHOKHUCIIOT K HarpEeBaHUIO.

66. buonormuecku BaxHBIE pEAKIUH O- AMHHOKHCIOT (Je€3aMHUHHMpPOBAHHE, THIPOKCHIMPOBAHUE,
JeKapOOKCUITUPOBAHUE).

67.Ilentunel u 6enku. [lepuunas crpykrypa 6enkoB. CTpoeHue nenTuaHOW Tpynmbl. ['uapoan3 6emkoB u
NENTUIOB.

68. BropuuHas, TpeTudHasi, 4eTBEPTUIHASI CTPYKTYpa OCIKOB U CBS3H, UX TOICPKUBAIOIIHE.
69.I1lypuHOBBIE M MHUPUMHIUHOBBIE OCHOBAHHS. ApPOMATUYHOCTh. JlaKTHM-JIakTamMHass U MPOTOTPOITHAS
TayTOMEpHS.

50.CtpoeHne MOHOHYKJICOTHIOB, 00Pa3yIOIINX HYKICUHOBBIE KUCIOTHL. [ MIpOIN3 HYKJICOTHIOB.
51.Ilepsuunas crpykrypa [JHK u PHK. Hykneoruansiit coctas [JHK u PHK.

52.Bropuunas crpykrypa JJHK. Pons Bogoponnbix cBsizeit, mpasuina Upradda. buonornueckas GyHkims
JIHK.

53.Bropuunas ctpykrypa PHK. Buast PHK. Ux Guonoruueckas posb.

54.Ctpoenue AMO®, AJI®, ATO®. buonoruueckas posib ATO.

55. Jlunuasl. Knaccuduxanus no Yaiity. buonorudeckas poss.

56.Heiitpanbubie xupbl. CTpoeHHe, HOMEHKIIATypa, OMOoIorudecKast poib.

Briciue sxupHbie KapOoHOBBIC KHCIOTHI. Kimtaccudukanus. buonorudeckas poss.

57.®ochomunuapl. CTpoeHHE U OUOJIOTHYECKasT POJIb.

58.Crepounpl. Crepunbl. CTpoeHue, Onosiornueckasi pojib (Ha mMpuMepe XOJIECTEPHHA).



7.3.3. IlepedyeHb NPAKTUKOOPUEHTHPOBAHHBIX 3aJaHMH, HANPABJEHHBIX HA TNPOBEPKY YPOBHS
c¢hopMHUPOBAHHOCTH KOMIIETEHLUI:
1. Omnpenenute HampaBleHHE U Pe3yJbTaThl (U3UKO-XUMUYECKHX MPOLECCOB U XUMHUYECKUX
npeBpameHHﬁ 6I/IOJIOI‘I/I‘-IGCKI/I AKTUBHBIX BCHICCTB, JIC)KAIIUX B OCHOBC MPOLECCOB KUZHCACATCILHOCTHU
OopraHn3Ma Ha MOJICKYJIAPHOM, KJICTOYHOM, TKAHCBOM, OPTaHHOM YPOBHC.
2. IlpoBenuTre (U3HKO-XUMHUECKUE W3MEPEHUS, XapaKTEPHU3YIOIIME T€ WM WHBIE CBOHCTBA PacTBOPOB,
cMecelt M Ipyrux 0ObeKTUB, MOJICTHPYIOLINX BHYTPEHHUE CPE/Ibl OPraHU3Ma.
3. [Ipumenure pacdyetHbie HOPMYIIBI 111 00paOOTKU PE3YIHTATOB SKCIIEPUMEHTA.
4. VYcraHoBUTE TNPUYMHHO-CIEACTBEHHBIE U MEXIIPEJIMETHBIE CBSI3M NpPU OOBSICHEHHMH XHMHYECKUX
MPOLIECCOB, MPOTEKAIOIINX B )KUBOM OpPTraHU3ME.
5. HWcnonwsyiite Homenkinarypy IUPAC nns cocrtaBineHuss Ha3BaHUW 10 ¢GopMmysnaM THITHYHBIX
HpeI[CTaBPITeJIGP'I 61/IOJ'IOI‘I/I‘-IGCKI/I BAKHBIX BCHICCTB U JICKAPCTBCHHBIX IPCIIaApPaTOB.
6. ChopmynupyiiTe morudeckie BpIBOABI U3 HAOIIOICHUH U PE3YIIbTATOB OIBITA, pacyeTa.
7. HpGIICTaBBTe PE3YIbTAThI SKCIICPUMCHTA B BUJIC 3aKOHYCHHOT'O IMTPOTOKOJIA UCCIICAOBAHU.

7.4 MeTtoguveckue MaTepHaJibl, ONpeAe/sione nNpouelypbl OlleHUBAHNS 3HAHUI, yMEHHI, HABBIKOB
U (MJIM) ONBITA IeATeJIbHOCTH, XapaKTEePU3YIOUIUX 3Tanbl GOPMHUPOBAHUA KOMIIETEHIUI

ITopsimok opraHu3anuu MEpONPUATHNA TEKYILIEro KOHTPOJISA, TUKBUAALMH TEKYILIEH 3aJ0JKCHHOCTH,
MIPOBEJCHUS MPOMEXYTOYHOW arrectanuu Ha Kadenape oOmiedl u OMOJIOTMYECKOM XUMHHM COOTBETCTBYET
TpeOoBanusiM IlomokeHUS O TEKyIIeM KOHTpPOJIE YCIEBAeMOCTH M IPOMEXYTOYHOM arTecTaluu
oOyyaromuxcsi Mo 00pa3oBaTesIbHBIM TporpaMMaMm OakanaBpuara, CHElHaJIUTeTa U MarucTparypsl,
MPUHATOTO pelieHueM ydeHoro cosera oT 31.08.2022, mporokon Nel, yTBEp:KIE€HHOTO MPUKA30M OT
31.08.2022 Ne588-O/1.

OueHuBaHNE 3HAHUM, YMEHUN U HABBIKOB MPAKTUYECKON JEATEIBHOCTH MO JUCUHUIIIUHE «XHUMHUSI»
OCYILECTBIIICTCS B paMKax OIEPaTUBHOTO U PYOEKHOTO TEKYIIEro KOHTPOJNS YCIIEBAeMOCTH U
MOCEIIaeMOCTH BCEX BHUJIOB YUEOHBIX 3aHATHUI, CAMOCTOATEIHHONU paboThl 00YUAIOIINXCS U MPOMEKYTOUHOM
arTecTaluy.

[Ipy mpoBeneHUM ONEPATHBHOIO TEKYIIETO KOHTPOJISA 3HAHWUH, YMEHHU W HABBIKOB MPAKTUYECKOU
JEATEIbHOCTH IIPUMEHSIOTCS CIEAYIOIINE OLIEHOYHBIE IIPOLELYPHI:

- BBINOJIHEHNE NHAUBUYAJIbHBIX 33JIaHUN IO KAXIOW TEME 3aHATHUS;

- co0ece1oBaHME IO OCHOBHBIM BOIIPOCAM MPAKTUYECKUX 3aHATHH,

- IEMOHCTpauus MPAaKTUYECKUX HABBIKOB MOCTAHOBKH M BBINOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA;

Ilo 3aBeplieHMIO H3y4Y€HUs AUCLUIUIMHBI «XUMHSI» C LEIbI0 CBOCBPEMEHHON KOPPEKTHUPOBKU
pe3ybTaTOB OCBOEHUS yUeOHOr0 MarepHalia, HalpaBjIeHHOTo Ha (OpMUpPOBAaHUE KOMIETEHIIUN, TPOBOIUTCS
PYOEXKHBII KOHTPOJIb C IPUMEHEHUEM CIIETYIOIIUX OIIEHOYHBIX MPOIEeTyp:

- KOHTPOJIBHOE TECTUPOBAHUE IO pa3jeiiaM;

- UTOTOBOE MHANBUAYAIBHOE 3aJaHUE

- UTOTOBOE TECTUPOBAHHUE.

[TpomexxyTouHast arTecTanusi MO AUCHUILUIMHE «XHUMHUS» MPOBOAUTCS B (QopMe 3auyeTa, KOTOPbI

BBICTABJISIETCS. TI0 pe3yibTaraM paboThl B CeMecTpe, NpHU CJade BCEX BHJIOB YUeOHBIX padoT,
NPEIYCMOTPEHHBIX TEKYIIMM KOHTpoJIeM ycmeBaeMocTH. [Iporenypa 3ayera Kak OTJEIbHOE KOHTPOJIbHOE
MEpOTPUSATHE HE MPOBOAUTCS, OLICHUBAHUE 3HAHWN, YMEHHUH M HABBIKOB OOYYaIOLIETOCS MPOUCXOAUT IO
pe3ysbTaTaM TEeKYILETro KOHTPOJIS.

8. YueOHO-MeTOAMYECKOE 00ecnieueHue U CIUIIINHEI
8.1 OcHoBHas TUTEpPaTYpa

IleuyaTHble H31aHuA JJIeKTPOHHbIE U31aAHUS

1.JIurBunoBa, T. H. Xumus. OcHossl | 1.JIurBunoBa, T. H. Xumus. OCHOBBI XUMUHU JIJI CTYJIEHTOB
XUMUHU JUI CTYJCHTOB MEAUIIMHCKHX | MeauuuHCKuX By30B / T. H. JlutBunOBa, B. B. Xopymxwuii. — 6-
By30B / T. H. JlurBunoBa, B. B. | e m3x., crep. — Cankr-IletepOypr : Jlanp, 2024. — 532 ¢. —
Xopymwxkuii. — 6-¢ m3a., crep. — | ISBN 978-5-507-47325-0. — Texct : anexTpoHHsbI // JlaHb :




Cankr-IlerepOypr : Jlanp, 2024. —
532 c.
2IlonmxkoB B.A. OOmas  xumus

[Tekct]: yue6. / B.A. Ilonkos, C.A.
[Ty3akos. M.: I'DOTAP-Menua,
2009. - 976 c.

INEeKTpOHHO-OnbOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/360452 (mata obpamieHus:
11.09.2025). — Pexum noctyna: aji aBTOpU3. M10JIb30BATENEH.
2.ITonikoB B.A. O6mas xumus [ I1eKTpoHHBIN pecypc]: yuel. /
B.A. Ilonkos, C.A. Ily3akos. - M.: I'DOTAP-Meaua, 2010. -
976 c. — Pexum
nocryma:http://www.studentlibrary.ru/book/ISBN978597041570
2.html

3.TrokaBkuHa, H. A. buooprannyeckas Xumust [ DJI€KTPOHHBIH
pecypc]: yae6. / H. A. TrokaBkuna, 0. U. baykog, C. D.
3ypabsH. - M. : ITDOTAP-Menaua, 2015. - 416 c. : un. — Pexum
JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785970431887.html

8.2 JlomostHMTEIBHAS JIUTEPATYPA

IleuaTHble H3paHuA

JJIeKTPOHHBbIE U3IAHUS

1.Cnecapes B.1. Xumus: OcHOBBI
XUMHH KUBOTO: YUEeOHUK I BY30B.-8-
e m3a., crepeotur.- CII16.: Xumusaar,
2018.-784c.: un. ISBN 978-5-93808-
321-9

2.IlpakTukym oOmei "
OMOoOpraHNYeCcKOn XUMUH:
yueb.mocodbue / mox pen. mpod. B. A.
[Tonkoga. - 4-e uzn., nepepad. u gom. -
M.: Axkagemus, 2013. - 256 c.

3 Komuua, A.B. OOmas xumus
[Tekct]: yue6. / A. B.)Komuumn; mon
pen. B. A. Ilonkosa, A.B. )Konuuna. -
M.: I'D0TAP-Menua,2012. - 400 c.

4. buooprannueckas XAMMUSL:
PYK.KIpakT. 3aHsaTHsIM [Tekcr] : yueo.
mocodbue / mom pen. mpod. H. A.
TroxkaBkuaon. - M.: 'DOTAP-Menna,
2009. - 168 ¢

1o

l.buooprannyeckass XuMus: pyK. K MPaKT. 3aHATUIM
[DnexTpoHHBIH pecypc]: yuel. mocobue / moa pen. H.A.
TrokaBkuno. - M.: IT90TAP-Menna, 2016. — 168 ¢c. — Pexum
JoCTyma:
http://www.studentlibrary.ru/book/ISBN9785970438015.html
2.TrokaBkuHa, H. A. buooprannueckass Xumusi [ DIE€KTPOHHBIN
pecypc]: yueb6. / H. A. TiokaBkuna, F0. U. baykos, C. D.
3ypabsH. - M. : [DOTAP-Menua, 2015. - 416 c. : wi. — Pexum
JOCTyTA:
http://www.studentlibrary.ru/book/ISBN9785970431887.html
3. XKonuuH, A.B. O0masxumus [ DNeKTpOHHBINA pecypc]: yuel.
/ A. B. Konaun; mox pex. B. A. ITonkosa, A. B. )KonnuHa. -
M.: I'DOTAP-Menua, 2014. — 400 c. — Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785970429563.html

9. IIpodeccnonanbHbIe 02351 JAHHBIX H HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI
1. http://www.biblioclub.ru 3bC «YHuBepcurerckas OnbimnoTexa OHIaiH»

2. http://www.e.lanbook.com DbC Uznatenscta «JIAHDb»

3. http://www.rosmedlib.ru 9bC «KoHCynbTaHT Bpaua. DJIeKTpOHHAS MEIUIIMHCKAsE OUOINOTEKa»

4. http://www.studentlibrary.ru 9bC «3Ucnons3yer Homenknarypy IUPAC nns cocTaBieHus: Ha3BaHUN
1o (opMyJIaM TUIHYHBIX MTPEICTABUTENCH OMOIIOTUYECKH BaYKHBIX BEIIECTB M JICKAPCTBEHHBIX

npenapaToBHHas OMOIMOTEKa TEXHUYECKOTO BY3a

10. JInneH3noHHOE U CBOO

O/IHO pacmpocTpaHsieMoe MPOrpaMMHOe obecreyeHHe

HaunmenoBanue

Horosop

CepBuc NpoBEPKU YHUKAIBHOCTH TEKCTA

KonTtpakt Nel170/9T o 11.08.2025

1C: Yuauepcuret [Ipod

Horosop Ne 27 ot 30.04.2014

kaspersky endpoint security

KonTtpakr 189/9T ot 25.08.2025

ApxuBartop 7-zip

BbecnmaTHbI




Adobe Acrobat Reader DC

BbecruiaTHbIN

Astra Linux Common Edition

Horosop Ne 199/9T ot 12.09.2023

1C: DnekrponHoe odyuenue. KopropaTuBHBII
YHHUBEPCUTET

Horosop Ne 78/9T ot 06.06.2022

1C: DnexTponHoe oOyueHue. Be6-kabuner
Npero/aBaTeNis U CTyICHTa

Horosop Ne 78/3T ot 06.06.2022

Koncynbrant [mroc

KonTtpakr 299/3T ot 17.12.2024

11. Onucanme
0o0pa3oBaTeILHOI0 NMpolecca Mo JUCHUIINHE

MaTepuaJIbHO-TeXHUYECKOH 0a3bl,

HEOOXOMUMOM [UISI OCYIeCTBJICHUSA

[TomerneHus 1y1st TPOBENCHUS YUCOHBIX 3aHATHH B YHUBEPCUTETE, COOTBETCTBYIOIIUE JACHCTBYIONTUM
CaHUTAPHO-TUTHEHUYECKUM, TPOTHUBOIOKAPHBIM MTPAaBUJIaM U HOPMAM.

Anpec

HaunmenoBanue ayguropun
Ne aynuropun

[Tepedenn oOopya0oBaHUS

yi1. Mopo3oBa,
6

AyauTopus ISl IPOBEICHUS
3aHSATHI CEMUHAPCKOTO U
71a060paTOPHOTO THIIA, TPYMIIOBLIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALIHM,
TEKYIIETro KOHTPOJIS 1
MIPOMEXKYTOUYHOU aTTECTALUU
Kadeapsl o01et 1 OMOJOTHYECKON
xumun Aya. 1 (41)

YyeOnass mebenb Ha 24 MOCAAOYHBIX MecCTa
Hocka MarHUTHO-MapKepHast
WNndopmanmonnsie crernsl: 2 ea. IlepeHocHoe
MyJIbTUMEANIHOE 000pyJOBaHWE: TIUIAHIIET —
21 en. TeneBuzop - 1 en. xommbroTep- 1 en.
CUCTeMHBIN 010K -1 ex. mpunTep- 1 en. poyrep
— 1 en. JlaGoparopHoe o0OOpymOBaHHE: -
BBITSDKHOM 1Kad — 1 en. - mraTuB ¢ 610peTKoi -
8 en. - aHTHOAKTepHUATBHBIH PEHUPKYIATOP
BO31yxa PacxomHbie Marepuanbl B KOJHMYECTBE,
MO3BOJIAIONIEM  OOy4arouMMmcsi  OCBauBaTh
YMCHHUS u HABBIKU WHAWBUIYAILHO:
XUMHUYECKHE peakTuBbl Meroauueckue U
pa3IaTOYHBIC HATJISITHBIC MaTEPUATIbI

yi1. Mopo3oBa,
6

Aynuropust 1Uis POBEACHUS
3aHSATHI CEMUHAPCKOTO U
71a060paTOPHOTO THIIA, TPYMIIOBLIX U
VHAMBUAYaAJIbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUYHOU aTTECTAlUK
Kadeapsl o01ei 1 OMOJOTHYECKON
xumun Aya. 2 (38)

YyeOnass mebenb Ha 22 MOCAAOYHBIX MeCTa
Hocka MarHUTHO-MapKepHasi
WNndopmanmonnsie crernsl: 2 ea. IlepeHocHoe
MyJIbTUMEANIHOE 000py/AOBaHUE: IJIAHIIET —
21 en. teneBusop - 1 en. xommbrorep- 1 en.
CHUCTEeMHBIN 050K -1 en. mpuHTep- 1 ex. poyrep
— 1 en. JlaGoparopHoe o00OpymOBaHHE: -
BBITSDKHOM 1IKad — 1 en. - mraTuB ¢ 610peTKoii -
3 en. Pacxomnele Marepuanbl B KOJHMYECTBE,

IMO3BOJIAOIICM 06y‘IaIOH_[I/IMC$I OCBaHuBAaThb
YMCHUA u HaBBIKU HHIAWBHUIYAJIbHO:
XUMHUYCCKUC PCaKTUBBI MCTO,Z[I/I‘-ICCKI/IG u

pasgaTO4YHbIC HATJISIAHBIC MAaTCPHAJIbI

yi1. Mopo3oBa,
6

AyauTopus 1Sl IPOBEICHHUS
3aHATUI CEMUHAPCKOTO U
71a00paTOPHOTO THIIA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJI U
MIPOMEXKYTOUYHOU aTTECTALUU
Kadeapsl o01el 1 OMOJOTHYECKON
xumun Aya. 3 (43)

VYyeOHas MebOeirr Ha 16 mOCaIOYHBIX MecTa
Hocka MarHUTHO-MapKepHast
Nudopmanmonnsie crenapl: 1 en. IlepenocHoe
MyJIbTUMEANIHOE O000pyJOBaHWE: IUIAHIIET —
16 en. temeBmzop - 1 en. HOyTOYyK — 1 em.
JlaGopaTtopHoe 00OpynOBaHHE: - BBITSHKHOU
mkad — 1 en. - mratuB ¢ OropeTkoi - 4 en. -
CYLIMJIbHBIN mKad — 1 enl. -
aHTUOAKTEPUATLHBIN  PEIUPKYISITOP BO3AyXa




Pacxoanbie
IO3BOJISIIONIIEM

MaTepI/IaHBI B KOJINYECCTBC,
oOyyJaronumcs OCBanBaTh
YMGHI/ISI nu HaBBIKH I/IH[[I/IBI/IIIyaJIBHOI
XUMHYECKHE pEaKkTUBbI ~MeToaudeckue |
pasnaTquHe HarJisiIHbIC MaTepI/IaJIBI

yi1. Mopo3oBa,
6

AyauTopus 1Sl IPOBEICHHUS
3aHATUI CEMUHAPCKOTO U
71a00paTOPHOTO THIIA, TPYIIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJI U
MIPOMEXKYTOUYHOU ATTECTALUU
Kadeapsl o01el 1 OMOJOTHYECKON
xumun Aya. 1 (35)

VYyeOHas MebOeir Ha 24 DOCAIOYHBIX MeCTa
Jocka  maramutHO-MapkepHas  IlepenocHoe
MyJIbTUMEANIHOE 000py/AOBaHUE: IJIAHIIET —
31 en. teneBusop - 1 en. xommbroTep- 1 en.
CHUCTEeMHBIN 050K -1 en. mpuHTep- 1 ex. poyrep
— 1 en. JlaGopatopHoe oOopymoBaHue: -
BBITSDKHOM mikad — 1 en. - mpobupku — 24 e, -
mraTuB ¢ Omoperkod - 5 em -
aHTHOAKTepUAIbHBIN PEHUPKYISITOP BO3AyXa
PaCXOI[HBIe MaTcpHralibl B KOJINYECCTBC,
MO3BOJIAIONIEM  OOy4arouMMcsi  OCBauBaTh
YMCHUA n HaBBbIKU HHIAWBUIYAJIBHO!:
XUMHUYECKHE peakTuBbl Meroauuyeckue U
Pa3aaTOYHBIC HATTISIIHBIC MAaTCPHAJIbI

yi1. Mopo3oBa,
6

AyauTopus 1Sl IPOBEICHHUS
3aHATUI CEMUHAPCKOTO U
71a00paTOPHOTO THIIA, TPYIIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJI U
MIPOMEXKYTOUYHOU ATTECTALUU
Kadeapsl o01et 1 OMOJOTHYECKON
xumun Aya. 2 (34)

[lepeHOoCHOE MyNIBTUMEIUIHOE OOOPYIOBAHHE:
TEJIEBU30D - 1 el Jlaboparopnoe
obopynoBaHue: - BBITSDKHOW mkad — 1 em. -
npoOupku — 24 exn. - mratuB ¢ OHOpPETKON — 5
en. PacxonmHple wmarepuanbl B KOJHYECTBE,

IMO3BOJIAOIICM 06y‘IaIOH_[I/IMC$I OCBaHUBAaThb
YMCHUA u HaBBbIKU HHIAWBHUAYAJIbHO!:
XUMHUYCCKUC PCaKTUBBI MCTO,Z[I/I‘-ICCKI/IG u

pasgaTO4YHbIC HATJISAAHBIC MAaTCPHAJIbI

yi1. Mopo3oBa,
6

AyauTopus JIsl IPOBEICHUS
3aHSATHN CEMHUHAPCKOTO U
71a060pPaTOPHOTO THIIA, TPYMIIOBLIX U
VHAMBUAYaAJIbHBIX KOHCYJbTAIUH,
TEKYIET0 KOHTPOJIS U
MIPOMEXKYTOUYHOU aTTECTAllUK
Kaeapsl o0mIel U OMOTOTHUECKOM
xumun Aya. 3 (33)

YyeOnass mebenb Ha 18 mocagodyHBIX MecTa
Hocka MAarHUTHO-MapKepHast
WNndpopmanmonnsie crernsl: 5 ea. IlepeHocHoe
MYJIBTUMEANIHOE 000pyA0BaHKE: TEIEBU30D - |
en. JlabopatopHoe 000pyIOBaHHE: - BBITSHKHON
mkap — 1 ex. - mpobupku - 24 en. -
AHTUOAKTEpUATBHBIN PEIUPKYISITOP BO3AyXa
Pacxomnpie  MaTtepuanibl B KOJHMYECTBE,
NO3BOJISIIOIIEM  OOy4aromMMCsi ~ OCBAaWBaTh
YMEHHUS u HaBbIKU WHAUBUIYaJIbHO:
XUMHYECKHE pEaKkTUBB Meroauueckue U
pazaTOYHbIE HATJISHbIE MaTepUabl

yi1. Mopo3oBa,
6

Aynuropus Ui cCaMOCTOSTENbHON
paboTsl oOyvaronuxcs Ha Kadenpe

0o01Iel 1 OUOJIOrMYECKON XUMUHA
Ayn. 27

YyeOnass mebenb Ha 20 MOCAaAOYHBIX MECT
Hocka  marHuTHO-MapkepHasi  IlepeHocHOe
MYJIbTUMEIMIHOE 000PYOBAaHUE: - TEIECBU30P -
1 en. - HOyTOYK — 1 en. ABTOMaTH3MPOBAHHbBIC
paboune mecta — 1 ea. ¢ BO3MOXKHOCTBIO
NOJKJIIoueHUs! K cetu «VMHTepHEeT» U JT0CTYIOM
B DUOC WuHdpopmaumoHHbIE CTEHABI 7 €.
Metoauueckre M pa3fgaTovyHble HarjsAHbIE

MaTepUaIbL: yueOHas aureparypa
JlaGopaTtopHoe oOopynoBaHWE: - INTAaTUB C
OropeTkoit — 7 ea. - aHTUOAKTEpUALHBIN

PELUPKYISTOP BO3AYyXa




yi1. Mopo3oBa,
6

[Tomemenue 1 Hay4HO-
MCCJIEI0BATEIbCKUX padoT Ha
Kaeape obmeit u GroNIornIecKoi
xumuu Aya. 44

Jlaboparopnas  mebenbp  Jlocka  memoBas
[lepeHOCHOE MYNIBTUMEAUHHOE O0OpPYIOBAHHE:
- HOyrOyk — 1 em. - mpoekrop — 1 en.
JlabopaTopHoe o00OpyJOBaHUE: -aHAIU3ATOP
Witalon -400 I10JIyaBTOMAT; -
anamuzaropUriskan-PRO  aBromatmveckuii; -
cnieKTpodoToMeTp UNICO -2100; -
MOJTyaBTOMATUYECKUM UMMYHO(hEPMEHTHBIN
MUKpPOIUIAaHIIETHBIN aHanu3atop Immunochem-
2100; -xkamepa WIS TOPU3OHTAIBHOIO U
BEPTUKAJIBHOTO relb-3iekTpodopesa «SE 2x; -
nepememmuBaroniee ycrpoiictreo LOIP LS-120
(JIAB-I1Y-02); -uentpudyra MeaUIIUHCKAS
CM-50; -mentpudyra maboparopHas; -OaHs
BOJsiHAsl 2-X MECTHasl; -BeChl aHAIMUTHYECKHUE 2
en.; -Bechl smabopatopueie BMK-153 ¢ rupeit
IOCTUPOBOYHON U HMHTEpQEicoM; -TITFOKOMETPHI
ONE TOUCH Ultra; -memanka MmarautHas 1109-
6110 ¢ mogorpeBoMm; -(hOTOAIEKTPOKOIOPUMETD;
- MHKPOCKONBI 3 el. - TOJNApUMETp -
pedpakromerp 2 €. - KPUOCKOI - TIIUKO-TEMO
TECT - KOHAYKTOMETp - KOaryJiomeTrp -
TepMocTaT -  MYJITUMETp -  IUIUTKA
JNEKTPUYECKasl, - XOJOIWIbHUK, - BBITSKHON
mKad, -peakTUBBI, - XHMHYECKas MOCYHa,

aHTHOAKTepUaIbHBIN PEHUPKYIATOP BO3AyXa

[ToMenieHust OCHAIICHBI KOMIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO TIOAKIIIOYCHHS K CETH
Nutepner w oOecmedeHus JOCTyNa B JJIEKTPOHHYIO WH(GOPMAIMOHHO-00pa30BaTENbHYIO Cpeay

YHHBEPCUTETA.




Pabouas nporpamMmma 1o AMCUUIUIUHE «XUMHUS»

PaccmoTpena Ha 3aceanuu kadeapbl 001eil 1 OMOIOrHIecKO XUMHUN

3aBenyromuii kadeapoit oomei
1 OMOIOrMYECKON XUMHUNA Dneoexnsaa K.C.

CoryacoBaHa ¥ PEKOMEH/IOBaHa K KCIIOJb30BaHHIO B 00pPA30BaTEIHLHOM MPOIECCE IS O0YYArOIUXCS IO
cnernranbHocTH 31.05.01JIeuebnoe geno 2025 rona Habopa ouHo# Gopmer 0O6yuenus 28.05.2025

Pyxosonurens OIIOII BO,
JeKaH jgeuebHoro dakynprera Hukynuna I'.I1.
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