®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«CTaBpOonoJIbCKUM TOCyAapCTBEHHBIM MEAUIIUHCKUN YHUBEPCUTET
Munucrepcrsa 3apaBooxpaneHus Poccuniickoit denepanuu

Kadenpa obmieii u Ononorndeckoil XumMuu

AOKYMEHT NOAMUCAH
ONEKTPOHHOW NOANNCHIO

Ceprucmar. 00B76722:
Bnapeneu

MOMLCKAN T

POCCUVCKON GEREPALMY
IPOpEXTOp 10 y4eGHOR pesTeNsHOCTH Xompkask Ava BOpHCoBHa
Reiicrauenen: ¢ 18.10 2022 70 11.01.2024

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

HanmeHnoBanue JUCIUILINHEL OO0mas 1 HeOpPraHU4YecKasi XuMHs
Hamnpasnenue noaroToBku 19.03.01 — BuorexHosorus
Hanpasnennocts (mpodusib) TexXHOIOTHsI IEKAPCTBCHHBIX MPENapaToB
dopma 00yyeHust ovHas
I'on Hauama MOATrOTOBKH 2023
Bcero 3ET 10
Bcero uacos 360
W3 aux
KonTakTHas paborta mo Bugam 128
3aHSATUN
JIEKIIUHU 48
1ab0paTOPHBIE 3aHATHS 16
MPaKTUYECKHUE 3aHATUS 64
KonTtpons camocrostenpHO# paboTel 8
CamocrosrenbHas pabora 188

IIpomexyTouHas aTTecTalus
DK3aMeH 3 cemectp

r. CtaBpomnos, 2023r.



1. Ilesib 0ocBOEHUS AMCIUTIIIMHBI

Leab ocBoeHUsi AUCHMILVIMHBI - (GOpMHUpPOBaHUE O0O0IIEPOPECCHOHATBHBIX KOMIETEHIIUN
(OIIK) Ha OCHOBE CHCTEMHBIX 3HAHUH 00 OCHOBHBIX XHMHUYECKHUX 3aKOHOMEPHOCTSAX IPOTEKaHUS
XUMHYECKHX TMPOIIECCOB HAa MOJEKYIIPHOM M KJIETOYHOM YPOBHSIX; O CTPOCHHMM M MeEXaHHU3Max
(YHKIIMOHUPOBaHHUS OHOJIOTUYECKH AKTUBHBIX COEIMHEHHH; (DOPMUpPOBAHHE €CTECTBEHHOHAYYHOTO
MBILUICHUS 0aKaIaBpOB-OMOTEXHOIOTOB.

[Tporpamma paszpaborana B coorBercTBuu ¢ ®I'OC BO mo nampaBnenuto moaroroBku 19.03.01
buortexHonorus, yreepxkaeHHbIN mprukazoM Munoopuayku Poccun ot 10 aBrycra 2021 roga Ne736.

2. Mecto aucuuninHbl B cTpykrype OITOIT
b1.0.14 «O06mas 1 HeopraHuyecKas XUMHs» SBIseTCs 00s3aTenbHoi nuciutumaoi OTTOIT.
Jlj11 OCBOEHHMSI JAaHHOM AUCUUIUIMHBI HEOOXOUMbI 3HAHUSI, YMEHUS U HAaBBIKU, CHOPMUPOBAHHBIE
Ha IPEebIIyLEM YPOBHE 00pa30BaHusl.
3HaHUA, YMEHUS U HaBBIKH, IOJy4YEeHHbIC MPU U3YYCHUH JAHHOW TUCHUILUIMHBI HEOOXOIUMBI st
YCIICITHOTO OCBOCHUS CIEAYIOMINX TUCIUILIAH U MPAKTHK:
-XUMHUS OMOJIOTHYECKH aKTUBHBIX BEUIECTB (4 CEMECTD);
-pusmueckas xumus (7-8 cemectp);
-OCHOBBI OMOXUMUH U MOJIEKYJISIpHOM Ouonoruu (5 cemectp);
-aHanmuTH4ecKast Xumus (/ cemecTp);
- (UBHKO-XMMHUYECKHE METO/IbI aHAIM3a B OMOTEXHOJIOTHH (8 cemecTp).
3. IlepeyeHb TIUIAHHUPYeMBIX Pe3yJbTATOB OO0y4YeHHS] MO [MCUHUIJIHHE, COOTHECEHHBIX €
IJIAHUPYEMbIMH pPe3yJIbTaTaMH 0CBOEHHS 00pa30BaTe/IbHON NPOrpamMm

Pe3ynbTartel OCBOGHHS AMCHMILTUHBI CPOPMYIUPOBAHBI B COOTBETCTBHH C MPOQPECCHOHATHHBIM

CTaHJIapTOM:
— «Crenuanuct Mo MPOMBIIIIEHHONW ¢dapMmanuu B o0nacTu oOecredyeHus KauyecTBa JIEKapCTBEHHBIX
cpenctB» (3apeructpupoBad B Munrocte Poccun 20 uronst 2017 r. N 47480, yTBep»KAeH MPUKA30M OT
22 wmas 2017 1. N 429H) (mpousBOACTBO (hapMalleBTHUECKUX CYOCTAaHIIUN, TMPOU3BOJICTBO
JIEKaPCTBCHHBIX TIPENapaToB W MATEePHAIOB, MPHUMEHSIEMBIX B MEIWIIMHCKUX IEJNAX, HAYYIHBIS
UCCIIEIOBaHUs. W pa3paboTKu B 00JacTH €CTECTBEHHBIX M TEXHHMUECKUX HayK, BelIeHHe pador,
CBSI3aHHBIX C (papMaleBTUUECKONH CHUCTEMOM KayecTBa MPOM3BOJACTBA JIEKAPCTBEHHBIX CPEACTB)
(MH>XEeHephl B MPOMBINUICHHOCTH M Ha MPOU3BOJCTBE, CHEIHAIMCT MO MPOMBIIIIEHHONW (apmaruu B
o0actu oOecriedeHns KauecTBa JIEKApCTBEHHBIX CPEJICTB)

Kon [Tnanupyembie pe3ynbTaThl 00yIeHUS
U COJEepKaHUE 3HaTh YMmetb Bnanets HaBbIKaMU
KOMITETCHITUH

OIIK-1. CmocobeH wu3yd4aTh, aHaJU3HPOBATH, HMCIOJIB30BaTh OMOJIOTHYECKHE OOBEKTHI W TMPOIECCHI,
OCHOBBIBASICh Ha 3aKOHAaX U 3aKOHOMEPHOCTAX MAaTeMAaTHUYECKHX,
OMOJIOTMYECKNX HAYK U X B3aUMOCBSI3IX

(I)I/ISI/I‘-ICCKI/IX, XUMHUYCCKUX H
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[Tons3yercs
3aKOHAMH U
3aKOHOMEPHOCTS
MH XHMHYECKUX
H OMOJIOTHYECKUX
HayK U UX
B3aMMOCBS3bI0

1. OcHOBHBIE 3aKOHEI
0011Iell XUMHH, a TaKKe

CIIOCOOBI 1704
PUMEHCHHS JUTS
pelieHust

TEOPETUYECKHUX u

MPHUKJIATHBIX 33]1a4.
2.0OCHOBHBIE ITOHATUSA U
00BACHATH CBSI3b

1. IlpoBoautk (uzuko-
XMUMUYECKHE PACUETHI;

2. IIporHo3upoBarb
HarpaBJIeHUE
CaMOIIPOU3BOJIBHOTO
IPOTEKaHUs IPOLIECCOB B
OpraHusmMe

3. [Iporuo3upoBarh
HalpaBJIeHHE U CMEIICHUE

1. IlpaBunamu
6e3omnacHoil paboThI B
XUMHYECKON
nabopaTopuu

2. Metonom
KOJIMYECTBEHHOT'O
aHaJm3a




MCXKIOYy HUMMU. paBHOBECHUA OOMEHHBIX U
OKHCIIUTCIBHO-
BOCCTAHOBHUTCIIBHBIX peaKHI/Ifl

4. O0beM IMCUMIIMHBI B 3a4€THBIX eIMHULAX € YKA3aHHEM KOJMYecTBA aKaJeMHYeCKHUX YacoB,
BbI/IEJIECHHBIX HAa KOHTAKTHYI padoTy 00ydamommxcsi ¢ npenojgasBartejieM (Mo BHIaM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4arouXCs

HanmeHnoBaHMe pa3elioB TUCIUILTHHBI KonTtakTHas ayauropHas CamocrosTenbHas
paboTa o0yJaronmxcs ¢ paboTa, B TOM YHUCIe
IPeroIaBaTelieM B KOHCYJIbTaIHH
qacax, B TOM YHCIIe
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1 | Pazgen 1. Xumus kak Hayka. CTpoeHue 6 8 - - - 14 -
BEIIIECTBA.
1 | Paznen 2. OcHOBHBIE (PUBUKO-XUMHUECKHE 10 | 8 | - - 26 -
3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
IPOIIECCOB
IIpoMeskyTOUHAsI aTTECTALUS: 3a4eT 16 | 16 | - | - - 40
2 | Pa3znen 3. KoMimiekcHbIE cCOe IUHEHUS 4 4 - 4 - 20 -
2 | Paznen 4. OCHOBBI XUMHH PacTBOPOB 12 (12 | - | 12 | - 36 -
Bcero 16 | 16 | - | 16 56
IIpome:kyTOouHas aTTECTAINSA: 3a4eT 4
3 | Paznen 5. XuMusa OMOreHHBIX DJIEMEHTOB. 16 | 32 | - - - 92 -
Bcero 16 | 32 - 4 92
IIpomexyTouyHas aTTecTANMA: IK3AMEH - - |- - - - 36 -
Bcero 48 | 64 | - | 16 | - 8
HToro mo aucuuniinHe 128 232
O6beM npodeccHOHATBHON MPAKTHYECKOM 0 gac/ 0% 0 uac/ 0%
noarorosku (I1I1)
O0Bem npodeccroHaIbHO HATIPABICHHOM 66 wac/ 52% 120 qac. / 64 %
noarorosku (ITHIT)

5.Conep:xanue JMCHHMILIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3jfesaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA AKAIeMHYECKUX YACOB U BH/AOB y4eOHbIX 3aHATHIA
5.1. Coaep:xaHue pa3ie0B IMCUUILINHBI

Kon \ Haumenosanue \ Kpartkoe cogepxanue pasieson




KOMIICTCH-
U

paszennoB

1 cemecmp

Pa3nea 1. Xumus kak Hayka. CTpoeHue BeniecTsa.
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Ctpoenue aToma

MecTo XUMUM B CHCTEME €CTECTBEHHBIX HayK, IpPEJCTaBICHUS O
muddepeHMaul 1 UHTETPAllMH XUMHUA C OHOJOTHed, (HU3UKOW U
JIPYyTUMH €CTECTBEHHbBIMM  HayKaMHU. Ponp  xumumm  Kak
MIPOU3BOIUTENILHON CHIIBI OOIIECTBA.

ATOMHO-MOJIEKYJISIPHOE Y4€HHUE, €ro 3HaueHHe [Uidl COBPEMEHHOMN
XMMHUH.3aKOH KPaTHBIX OTHOLICHUIT. ATOMHBIE opOuTan (S-, p-, d-, f-).
MHOro3J1eKTpOHHbIE aTOMBI. [TpuHIUIIBI 3aI10JIHEHUS
aTOMHBIXOpPOUTANICH >IEKTPOHAMMU: TNPHHLIXI HAUMEHBLICH SHEPruw,
3anperta [laynu, npaBuiio ['yHna.

OcHoBHOE ¥ BO30YKIEHHOE COCTOSIHUE aTOMA.

[lepronnyHOCTh U3MEHEHUS CBOMCTB aTOMOB. Pa3Mep aTOMOB M HOHOB.
OpOuTanbHbli, KPUCTALIOXUMUYECKUH U KOBAJIEHTHBIM pajnyChl
aTOMOB. 3Ha4YeHUE TEOPUI CTPOEHHs aTOMa B XUMHUU U OMOJIOTHH.

[Tepuoanueckuii
3aKOH U
MepUOInYECKas
cucreMa
anemenTtoB J[.W.
MenneneeBa

Dranbl pa3BUTHUS MEPUOAUYECKOro 3akoHa. CTPyKTypa MepruoandeCcKOM
cucrembl. [lopsinkoBeiii HOomep »sneMeHToB. Ilepuojawl, cemelicTBa
JJIEMEHTOB, YHWCJIO DJJIEMEHTOB B Tepuojae. ['pyNIbl W MOATPYIIIBI
9JIeMEHTOB. BapuaHTbl U300pa)KeHHs] TMEPUOJUYECKOM  CHCTEMBI
(KOpOTKHME W JUTMHHEIC BapuaHThI). [leproguieckoe H3MCHCHHE CBOWCTB
XUMHUYECKHX 3JI€MEHTOB. [ pymnoBas v TUmoBasi aHajaoruu. Bropuunas u
BHYTPEHHSIS IEPUOJUIHOCTD. XapPaKTEPUCTHUKA CBOMCTB 3JIEMEHTOB U UX
OCHOBHBIX COCIUHEHUI MO UX IMOJIOKEHUIO B MEPUOJUUYECKON CHUCTEME.
O6menayynoe u (Quiocopckoe 3HAYCHHE MEPHOJUYECKOr0 3aKOHA
J.M.MeHnneneena.

XuMu4yeckas
CBSA3b

OCHOBHBIE  XapaKTEPUCTHUKUA XHUMHUUYECKOU
MOMEHT JUIIOJNSI W HalpaBJIE€HHOCTh  CBs3u.  HackiaemocTtsb
KOBAJICHTHOM CBSI3H. [onspuzanus XUMUYECKON CBA3U.
HamnpaBnennocts koBajieHTHON CBsI3M.OCHOBBI METOJA BAJICHTHBIX
cszeit (MBC). Banentaocts. KpaTHOCTh XUMUYECKON CBS3H.

JIBa MexaHu3Ma 00pa3oBaHUs KOBAJICHTHOW CBSI3H: O0OOOIIECTBICHUE
HECIMAPEHHBIX JIEKTPOHOB U JOHOPHO-AKLIEITOPHOE B3aUMOJEICTBUE.
[Ipupoma XUMHUYECKONW CBS3M B  KOMIUIEKCHBIX  COEIUHEHUSIX.
XuUMHUECcKas CBA3b B TBEPIBIX HEOPTaHUYECKHUX BEILIECTBAX.

CBSI3H. OJIEKTPUYECKHM

Pa3znen 2.0cHOBHBIC (PU3UKO-XUMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS

XHMHMYECCKHUX NMPOLECCOB.
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OcHOBHBIE
TEPMOJUHAMHUYEC
KHE IIOHATHUA U
OIIpEIETICHUS.
IIepBoe Hauano
TEPMOJUHAMUKU

TepmoamHamuueckass cucrtema.. TepMoaMHAMUYECKHE IapaMeTpBhl,
¢GyHKIMU cocTOsHUS M mporecca. [loHATHEM TepMOAMHAMHYECKOM
paBHOBECHH.

IlepBoe Hauano TepMoauHaMHUKH. DOPMYTHUPOBKM MEPBOr0 3aKOHA
TEPMOJIMHAMHKH. 3aBHCUMOCTh BHYTPEHHEH SHEPTHH OT TEMITEPATyPhI U
oobema. Teruora m pabora kak ¢opmbl nepeaaun sHepruu. Pabota
paciIpeHus UAeaabHOTO ra3a MpU pa3InYHBIX Mpoleccax. DHTAIBITHS.
CranpmapTHble YCIOBHUS. 3aBUCUMOCTh SHTAJIBIUH OT TEMIEpPaTypHI.
3akoH ['ecca.

Bropoii u Tperuit
3aKOHBI
TEPMOJIUHAMUKH.
MarteMaTudeCcKuit
anmnapar

@opMyIHPOBKH BTOPOT0 3aKOHA TEPMOJUHAMUKHI. DHTPOIIUS U €€
cBOMCTBa. AOCOIIOTHOE 3HAYECHHE SHTPOIIMH U BBIUMCIICHUE U3
OMBITHBIX JIaHHBIX. CTaTUCTUYECKUHN XapaKTep BTOPOro 3aKOHA
TepMoauHamMuku. @opmyna bonbimana. TpeTuii 3aK0H TEPMOJIUHAMUKHI
(moctynat Ilnanka, Teopema HepHcTa).




TEPMOANHAMHKHN

dynnameHTanbHble ypaBHeHUS [ 1O06ca. OCHOBHBIC
TepMouHamMuueckue GpyHkImu: sHeprus [ n66ca u sHeprus
T'expmromnsna.

TepmoarHaMuveckne NOTEHIMAIBI, UX CBS3b C TIOJE3HON pabOTOH.
CrannmaptHbie 3Heprun [ m66ca oOpa3oBaHus BemecTB. Ta0IHIlbI
TEPMOAMHAMHYCCKUX BEIMYUH. PacueT u sKCriepuMeHTaITbHOE
onpeercHue N3MEeHEeHHs dHeprun [ m60ca B XUMHUYECKUX PEAKITUSX.
VYpasuenus ' n66ca-I'enbmrosbiia u ux BHIBOJI.

CxkopocTb
XUMHYSCKOM
peaKkiuu.
Karanus

OCHOBHBIE NOHATHS U IPEAMET XUMUYECKON KNHETUKH.
DKClepUMEHTAIIbHBIE METO/IbI U3MEPEHUS CKOPOCTH PEAKLIUU
(xuMuyeckue, pusnueckue, reoxumuueckue). GakTopsl, BAUSIONINE HA
CKOPOCTbh XUMUUYECKOU peakiiuu. OCHOBHOM MOCTYJIaT XUMHUYECKOU
KHHETUKH (3aKOH JICMCTBYIOLIUX MacC) B TOMOT'€HHBIX U F€TEPOTreHHBIX
cucremax. KoHcTaHTa CKOPOCTH XMMHUYECKON PEaKIIHH.

3aBUCUMOCTBH CKOPOCTH PEAKLIMK OT TeMIIEpaTyphl. Y paBHeHHE BaHT-
T'odda u Appennyca. DHEprusi aKTUBALUU U METOMBI €€
SKCIEPUMEHTAIIBHOTO OIIPEIEICHUS.

Karanus. Bune! karanuza.BivsiHue katann3aTopoB Ha CKOPOCTh
XUMHUYECKUX peakuuii, Murubuposanue peakuuu. [Ipencrasienus o
MEXaHU3Me JIEUCTBUS KaTaau3atopoB. OCHOBHBIE CBOKMCTBA
KaTaan3aTopoB (crenuduyeckas n30MpaTeabHOCTh, CHUKEHUE SHEPTUU
aKTUBALMU, BIUSIHUE JUcTiepcHOCTH ). DaKTOPbI, BIUAIOIINE HA KaTaJln3
(BnUsIHME TEMIEPATYPHhI, JaBICHUS, PACTBOPUTENS, AKTUBATOPOB U
WHTHOUTOPOB).

Kunernueckuii u
TEPMOIMHAMHUYEC
KHUH IIOAXO0ObI K
XUMHYECKUM
PaBHOBECUSIM

OOpatumble U HEOOpaTUMbIE XUMHUYECKHE pEaKIUU. XHUMUYECKOEe
paBHOBecue. Kunermuecknii moaxona. I'OMOreHHOe M TreTeporeHHoe
paBHOBecusi. KoHCTaHTa paBHOBECHSI B TOMOTE€HHBIX U T'€TEPOTCHHBIX
cucremax. TepMOJUHAMUYECKUM MOAX0] K XMMUYECKOMY PaBHOBECHUIO.
OdyHnamMeHTanbHOE ypaBHeHHMe [u0OO6ca u ero mpUMEHEHHE K
XUMHYECKUM paBHOBECHSIM. XHMHMUECKas IE€peMEHHas. YpaBHEHHE
M30T€PMbl XMMHMUYECKOW pEaklMH, €ro BbIBOJ, AaHAJIN3 YCJIOBHI
PaBHOBECHS] M CAMOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKOW peaKkiuu.
CBsI3b KOHCTAaHTBl PaBHOBECHUS XHUMHUYECKOM peaklMH U DSHEPruu
I'm66ca. IlpuBenennass »Heprus [mOOca u ee uHCMIONB30BaHHUE TIPU
pacyeTax XMMUYECKUX PABHOBECHH. DKCHEPUMEHTAIILHOE ONpEeeIeHUE
W pacyeT KOHCTAaHThl paBHOBECHS IO TaOauIaM CTaHAApPTHBIX
tepmoarHamudeckux BenuuuH. Cease Mexay Kp, Kc m K. BeBon
3aBUCHUMOCTH KOHCTAHTBI PAaBHOBECHS OT TeMIepaTyphl. YpaBHEHHE
n300apel Baut-I'odda. Brnusaue naBneHus u TemmepaTypbl Ha COCTaB
PaBHOBECHOU cMecu. PaBHOBecHsI B peasbHBIX cUCTeMax. PaBHOBecHus B
TeTEPOre€HHBIX CUCTEMAX.

Pasngena 3. KomiiekcHbIe cOeJMHEHUA
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Komruiekcusie
COEITMHEHUS

CoBpemenHoe coJiepKaHue MOHSATHUSA «KOMIUIEKCHBIE
coemuaeHus»  (KC).  Crpykrypa KC:  1meHTpadbHBIE  aToM
(xommIekcooOpa3oBaTens), TUTaH Ibl, KOMILJICKCHBIA WOH, BHYTPEHHSS U
BHEIIHSST Cephl, KOOPAMHAIMOHHOE YHCJIO IIEHTPAJhbHOTO aToMma,
JNEHTaTHOCTHJIUTaHI0B. CIIOCOOHOCTh aTOMOB Pa3IUYHBIX 3JIEMEHTOB K
KOMILIEKCOOOPa30BaHUIO.

[Mpupona xummueckux cBsazer B KC. OOpasoBanue wu
mucconuanusi KC B pacTBopax, KOHCTaHThI 00pa30BaHUS M KOHCTAHTHI
HECTOMKOCTU KOMIIJIEKCOB.

Knaccudpukanmmss u  Homenkmarypa KC. KomruiekcHbie KHCIIOTHI,
ocHoBaHus U conu. [Iu-komruiekcel. KapOoHMIpl MeTamioB. XenaTHbie




u MAaKpOIMKJINYECKUE KC. buonornueckas poJib KC.
MertamnopepMeHTbl, MOHATHE O CTPOSCHHUH WX AaKTUBHBIX IIEHTPOB.
Xumunyeckue ocHoBbl npuMeHenus KC B dapmanuu u MmenuuuHe.

Pasnen 4. OCHOBBI XUMHH PACTBOPOB.
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PacTtBOpHI
HERJIEKTPOJIUTOB

O06macTh )XUIKOTO COCTOSTHUA. Boia - BaykHEHIIMI pacTBOPUTEIb,
cTpoeHue Bojibl. OmnpeienieHre NOHITHS «pacTBOP». BUibl pacTBOPOB.
CrniocoObl BhIpayKeHUSI KOHIIEHTPAIlUU pacTBOPOB. PacTBopenue u
pacTBOpUMOCTh. PacTBOpUMOCTH TBEP/IbIX BEILIECTB B BOJIE.
KoaddunmeHnT pacTBOpUMOCTH U €ro 3aBUCUMOCTb OT TEMIIEpaTypBhl.
Kpussie pactBopumoctu. Kpucramiu3zanus TBEpIbIX BEIIECTB U3
pacTBopoB. PacTBOpUMOCTB ra3oB B )KUJKOCTAX. 3aBUCUMOCTb
PacTBOPUMOCTH Ta30B OT TEMIEPATYPhl U UX MAPLHAIBHOTO JIABJICHUS U
MPUCYTCTBUS 3IEKTPOIUTOB. 3akoHbl ['eHpu u Janvrona. UneanbHbie
ra3oBbI€ U )KHUJKUE pacTBOpbI. Peanbubie pactBopbl. KoadduumeHnt
akTUBHOCTH.KoJmMraTuBHbIE CBOMCTBA paCTBOPOB HEAJIEKTPOIUTOB.
3akon Baat-I'odda. Ocmoc 1 ero posib B )KU3HEACATSILHOCTH
YKUBOTHBIX U PACTUTEIIbHBIX OPraHU3MOB.

[TonsATHS 0 MapUHAIBHBIX MOJIBHBIX BEIMYMHAX U METOJIaX MX
onpenencHus. YpapHenue I'nboca-/lrorema. Bzanmocsizu
MapIHATEHBIX MOJIBHBIX BEJIMYUH, aKTUBHOCTEH M KOA(DPHUIIMEHTOB
AaKTUBHOCTEM, BRITEKAIONNX U3 ypaBHeHus ['n66ca-/lorema.

PactBops1
JIEKTPOJIUTOB

N3oTtonmnueckuit koappumpment. OcMOTHYECKOE TaBICHNE, TaBICHUE
HACBIIIEHHOTO [Tapa pacTBOPUTEINS, TEMIIEpaTypa KUIICHHUs U Havyasa
KpucTaJlJIn3allu. OCHOBHBIE ITOJIOKEHUS TCOpHUU BHGKTpOHHTquCKOﬁ
nucconuanuu Appenuyca. Kuciaorsl, 0CHOBaHUS U COJIM € TIO3ULIUU
TEOPUH IEKTPOTUTHUECKOH auccoruanui. O6paTUMOCTh Iporecca
JMCCOLMALIUY CIa0bIX 3JIEKTPOJIUTOB, CTENIEHb U KOHCTAHTA
nucconuanuu. 3akoH pazoasienust Octanbaa. Kaxymascs ctenesb
JMCCOLIMALIUY CUIIBHBIX ANIEKTposnTOB. [ToHsATHE 00 MOHHOM aTMOChepe.
AKTHBHOCTB 3JIEKTpOJIUTa, KO3 ulneHT akTuBHOCTU. MloHHas cuna
pactBopa. CTaHJapTHOE COCTOSIHUE PACTBOPEHHOTO AJIEKTPOJIUTA U
pactBoputens. Teopus Jlebasi-I'tokkens. Poib 37€KTpoIuTOB B
KHU3HEIeATeIbHOCTH OPraHU3MOB.

Kucnors! u
OCHOBaHUA

CoBpemeHHbIE IpEJICTaBICHUS 0 KHCJIOTHO-OCHOBHOM
B3auMmozeiicteuu.  IIporosutnueckas teopus  bpencrema-Jloypu.
[loHsiTHE O COMpSKEHHBIX KHUCIOTaX MOCHOBaHUsAX. [Iporonutnyeckue
peakuuu. ComocTaBlIeHUE TEOPUIl KUCIOT U OCHOBaHUN AppeHuyca U
MPOTOJINTUYECKOW TEOpUU JUJIsl BOAHBIX pacTBopoB. KommuecTBeHHas
OLICHKa KHCIOTHOCTH cpenbl. VoHHOEe  Ipou3BENEHUE  BOJBI,
3aBUCHUMOCTH OT TemIiieparypsbl, pH pactBopa. Bogoponanblil mokasarensb
OMOJIOTMYECKUX KHUJIKOCTeH. 3HaYeHHEe IMOCTOSHCTBAa BenuuuHbl pH B
Oouonormuyeckux mporeccax. Ilonstue o OydepHbIX pacTBopax.
KuciaoTHO-OCHOBHBIE paBHOBecHsT M TJaBHbE Oy(epHble CHCTEMBI B
OpPraHM3ME YEIOBEKa.

OOMeHHBIE
pEaKIu B
pacTBopax

Honnble peakumu B pacTBopax. MoHHO-MoznekymspHas ¢dopma
3allMCU YPAaBHEHUIN XMMHUYECKUX peakuuid B pacTBopax. Hampasienue
IIPOTEKAHUA  PEAaKUM B  pacTBOpax  JJIEKTPOJIMTOB. Y CIOBHS
MPAKTUYECKH HEOOpaTUMOro MpOTeKaHWs MOHHBIX peakuuil. [Ipoueccsl
KOMIUIEKCOOOpa3oBaHus B pacTBopax (CMelleHHe paBHOBeCHH B
pacTBOpax KOMIUIEKCHBIX COCIMHEHUH. 3HA4eHHE KOMILJICKCHBIX
coeAuHeHUil B Owuonormu. Peakuuu HeHTpanuzamud ¥ peaKuH
rugposnza cosjed. CTeneHb M KOHCTaHTa Tuaposin3a. DakTopsbl,
OIpeNieNIAIoNe CcTeneHb ruaponau3a. OOpaTumblii M HEOOpPATHUMBIA




ruaponus. Ponb runponuza 6MoopraHMuecKUX COEIUHEHH B Mpolieccax
KU3ZHENEITENIbHOCTU. ['eTeporeHHble  paBHOBECHS B  PACTBOpax.
IIpoussenenue pactopumoctu. OOpa3oBaHKe U PACTBOPEHUE OCATKOB.

OKHCIUTEIBHO- OO01mas XxapakTepuCTHKA OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX
BOCCTaHO- npoueccoB. BaxkHeile OKUCIUTENI U BOCCTAHOBUTENH. BiausHue
BUTEJILHEIE peaKIMu CpeJibl Ha XapakTep NpoayKToB peakiuu. CTaHIapTHbIC
peaKkuuu B OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIMANIBI. HanpaBienue
pacTBopax. MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuii. MeTo b1
COCTaBJICHHS] YPABHEHHUI OKUCIUTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKIUM.
Pa3znen 5. XuMusi OMOreHHBIX 3JIEMEHTOB.
Uonk-1.4 O61mas O6mas xapakrepuctuka. OcodennocTu nojoxkerus B [1CH, peakiuu ¢
XapaKTEepUCTUKA | KUCIOPOJOM, rajloreHaMu, MeTauiaMu, okcuaamu. Bona kak

S-3JIEMEHTOB.
Onements [A-11A

rpymni

BaXKHEllIlIee COeTMHEHUE BOJOPO/Ia, €€ (PU3NUeCKHe U XUMHUECKUe
CBOMCTBA. AKBAaKOMIIJIEKCHI M KPUCTAJUIOTUAPATEHI.

O6mas xapakrepuctuka. I3menenue cBoiicTB anemeHToB IIA rpynmsi B
cpaBHenuu c [A.

buonoruueckas poib s-31eMEHTOB-METAIIIOB B MUHEPaIbHOM OallaHce
opranuszma. Makpo- u MUKpPO-S-351eMeHThI. COeTMHEHUSI KAIbITUS B
KOCTHOM TKaHHU, CXOICTBO MOHOB KaJbIIHs U CTPOHIUS, U30MOP(HOE
3amenienue (mpobiema ctponus-90):

TokcuunocTh Oepuiunsg. XuMUYECKHEe OCHOBBI IPUMEHEHUS
COCIMHECHU JINTUS, HATPUS, Kalus, MarHus, Kajablus, Oapus B
MeIUIHe. AHAJTUTHYECKUE peakiuu S- aineMeHnToB |- [IA rpynm.

OOmas
XapaKTePUCTHKA
d->memMeHTOB .
Onementsl 1B —

VI rpymm.

OOmas xapakrepucTrka d-31eMeHTOB. XapaKkTepHble ocobeHHoCTH d-
3JIEMEHTOB: IIEPEMEHHBIE CTETIEHU OKUCIICHUs, 00pa3oBaHue
KOMILIEKCOB, OKpacka COeMHEHUN (IPUYUHBI €€ BOSHUKHOBEHHUS).
OO1m1ast XxapakTepUCTHKA, CXOACTBO U OTIMYHUE OT HJIEMEHTOB TPYIIIBI
IA; f-anements! kak aHanoru d-anementos 1B rpynmnel. O6mue
3akoHOoMepHOoCcTH KO 1 OB cBoiicTB coequnenuit d-3eMeHToB MpH
Mepexo0/ie OT HU3IIUX CTENEHE OKUCIEHHS K BBICILIUM CTETIEHAM
OKHCJICHUS Ha IIPUMEPE COEMHEHUI XpoMa.

buonoruueckoe 3nauenue d-snementoB VI rpynnel. Xumnyeckue
OCHOBBI IPUMEHEHUS COEAMHEHHUH Xpoma, MoIMOieHa 1 Bosib(pama B
KOJINYECTBEHHOM aHAJIM3E.

XUMUS
snementoB VIIB
u VIIIB rpymm.

OO01as xapakTepucTUKa TPYIIIHL.

Maprasnen. OOmias XxapakTepUCTHKA. XUMUYECKast aKTUBHOCTh
MIPOCTOT'0 BEIIECTBA, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHHIO
(xapOOHMIIBI MapraHua).

Oomas xapakrepucTuka rpynmnsl. Jlenenue snementoB VIIIB rpymnmsl Ha
AJIEMEHTHI CEMENCTBA JKeJie3a U MIIATUHOBBIE METAJLIIBI.

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB CEMENCTBA JKee3a.

XKenezo. Xumuueckast akTHBHOCTb IPOCTOTO BEIECTBA, CITIOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUIO.

XUMUYECKHE OCHOBBI IPUMEHEHHUS Kelle3a U KeJe30CoepKalifx
IIpENapaToB B MEUIMHE.

KobanbT u HUKeNb. XUMUYecKasi akTHBHOCTD ITPOCTHIX BEIIECTB B
cpaBHeHuu ¢ xxene3om. Coenunenus kodanpta (I1) u (1), Hukens (11),
KO u OB xapakTepucTHKH, CTOCOOHOCTH K
KOMIUIeKcooOpazoBanuto(peakius Yyraera). Hukens u k06ambT Kak
MHUKPO3JIEMEHTHI, KopepMmeHT-B12. XuMuueckre 0OCHOBBI MPUMEHEHUS
COeIUHEHUI K0OaThTa U HUKEJS B MEIUIIMHE. AHATTUTHYECKHE PEAKIIUU
anementoB VIIB u VIIIB rpynm.

OO01m1ast XapaKTEpUCTHKA SJIEMEHTOB CEMEWCTBA IJIATHHBI.




OnemeHTH! 1B u
[IB rpymn.

OO6mas xapakTepucThka rpymnmbl. Ou3nyeckue U XUMHUYECKUe
CBOWCTBA ITPOCTHIX BEIIECTB.

Coemunenus meau(l) m (II), mx KO u OB xapaktepucTukw,
CIOCOOHOCTh K KOMIUIEKCOOOpa3oBaHUI0. KOMITJICKCHBIE COSAMHCHHUS
veau (II) ¢ ammuakom, aMHUHOKHCIOTaMU, MHOTOATOMHBIMHU CIIUPTaMHU.
KommiekcHbIl XapakTep MeIb coAepKauux (pepMEHTOB U XMMHU3M HX
neiictBus B Metabonnyeckux peakuusx.lIpupona okpacku coennHeHuit
Meau. XUMHYECKHE€ OCHOBBI TPUMEHEHHSI COCJUHEHUH Meau B
menunune.Coenunenust cepebpa, mx KO u OB xapakrepucTuku
(bakTepurnuaHble  cBoWcTBa HMOHa  cepebpa). CmocoOHOCTh K
KOMIUIEKCOOOpa30BaHNIO, KOMIUIEKCHBIE COEJAMHEHHs cepedpa cC
raJIOTeHUaMH, aMMHAaKOM, THOCYIb(paTaMu. XUMHUYECKHE OCHOBBI
MIPUMEHEHUSI COeIMHEHUH cepedpa B KauecTBe JIeYeOHBIX MpernapaToB.

3onoto. Coeaunenusi 3omota(l) u 3omora (IIl), ux KO u OB
XapaKTePUCTHKH, CIIOCOOHOCTh K KOMILIEKCO0Opa30BaHUIO.
XUMUYECKUE OCHOBbI INPUMEHEHUS B MEIUIMHE 30JI0Ta U €ro
COCTMHEHU.

O61uas xapakrepuctukal|B rpynmnei.

[Muuk. OOmas XxapakTepuCTUKa, XHUMHUYECKas aKTHUBHOCTh
npocroro BeuiectBa, KO u OB xapakTepuCTUKU COECAMHEHUM IMHKA.
KomMriekcHble coeTuHEHNS [IMHKA.

KommiekcHast mprpo/ia MUHKCOAEpKAUX (PEPMEHTOB M XUMHU3M
WX JeWcTBUSA. XUMHYECKHE OCHOBBI NIPUMEHEHHS B MEIUIMHE
coeAuHeHU 1uHKa.KagMuii W ero coeauHeHWss B CPaBHEHUU C
AQHAJIOTUYHBIMU COCTUHEHUSIMU IIHKA.

Pryts. OOmias xapakTepUCTHKA, OTIMYHUTENbHBIE OT ILMHKA W
KaJMHUsl CBOWCTBA: TOHMKEHHas XUMHYECKas aKTUBHOCTb IPOCTOTO
BEIIECTBA, KOBAJIEHTHOCTh 00pa3yeMbIX CBs3ed C MITKHUMH JUTaHIaMH,
oOpa3oBaHHe CBA3M MEXAYy aromMamMH pTyTu. OKHCIIEHUE PTYTH Cepoil U
azotHoi kucnoroil. Coequnenus pryru (I) u pryru (II), ux KO u OB
XapaKkTepucTuku, crnocobHocts prytu (I) uw  prymm (II) «
KOMILIEKCOOOpa30BaHHUIO. XuMu3M TOKCHUYECKOTO JIeHCTBUS
COCIMHCHUHN KaJMHUsI W PTYTU. XUMHUYECKHE OCHOBBI TPUMEHEHUS
COEJTMHEHUI PTYTH B MEIUIIUHE.

OOmas
XapaKTEePUCTUKA
p-DJIEMEHTOB.
Onements! HTA
TPYMIIBL

OO011ast XapakTepUCTUKA IPYIIbl. DJIEKTPOHHAs AePUIIUTHOCTD U
€€ BIMSHHE HA CBOWCTBA JJIEMEHTOB M MX coeAuHEeHUH. 3MmeHenue
YCTOMYMBOCTH COEJUHEHUH CO CTENeHsAMH OkuciaeHus +1 u +3 p-
anemenToB IIIA rpynmsl.

bop. OOmas xapakrepuctuka. IIpocThle BemecTBa © UX
XMMHYECKass aKTUBHOCTh. bopuasl. CoenuHeHus ¢ BOJAOPOIOM
(Oopanbl), OCOOEHHOCTHM  CTEPEOXUMHUM U  TPUPOIBI  CBSI3U
(TpexuentpoBble cBsA3M). ['mapunoboparsl. 'anunel 6opa, ruaApoau3 u
KOMIUIeKcooOpa3zoBanue. bBopHbI aHruapua U OOpHBIE KHUCIOTHI,
paBHOBECHE B BOJHOM pacTBope. boparbl - mpou3BOAHBIE pa3IMYHBIX
MOHOMEPHBIX U TOJUMEPHBIX OOpHBIX KHcinoT. Harpuii Terpabopart.
Oc¢upsl 6opHOM kHchoThl. KauecTBeHHast peakuus Ha Oop u eé
WCIIOJIb30BaHNE B (papMalleBTUYECKOM aHaiu3e. buonoruueckas poib
6opa. AHTHCENTUYECKHE CBOWCTBA OOPHON KUCIIOTHI U €€ coJIei.

Amomunuii. O6miast xapakrepuctuka. [IpocToe BemecTBo U ero
XUMHYECKass AKTUBHOCTb. Pa3sHOBMIHOCTM  OKCHJA  aJIOMUHUS.
[IpumeneHne B METULIMHE.

AmdorepHOCTh THUApPOKCHIA. AmoMHHAThl. VOH alOMUHHUS Kak
KOMILIEKCOOOpa30BaTeb. be3BoHbIE COJIU ATIOMHUHMS "




kpuctayioruaparel. OcobeHHOocTH  cTpoeHms. [amuael.  [mapupg
AJITFOMHUHUA nu aJIaHATHhI. KBaCL[LI. (DI/IBI/IKO-XI/IMI/I‘-IGCKI/IG OCHOBBI
MPUMEHEHUsI COCIMHCHHM QIIOMUHUS B MEIUIHMHE. AHAIWTHYCCKUE
peakuuu p-aneMeHToB HHIArpynmnbl

Onementsl IVA u
VA rpyn.

O6mas xapakrepuctuka |VA rpymnisbl.

OO01mas xapakTepuCcTHKa yriepoaa. AJUIOTPONUIECKHE MOAU(PUKAITUN
yraepoaa. Tunsl rubpuan3anuy aTomMa yriepoja u CTpoeHUe
yriepoacoAepkKaluX MOJIEKYJl. YTJIepol Kak OCHOBA BCEX
OpPraHUYECKUX MOJEKYII.

XUMHUYECKUE OCHOBBI UCTIOIH30BAHUS HEOPTaHUYECKUX COSAUHEHHM
yriaepoaa B Meaunune u ¢papmanuu. Kpemuuii. O61miast xapakTepucTHKA.
OCHOBHOE OTJIMYHE OT YIJIepoJia: OTCYTCTBUE T-CBS3U B COCAMHEHUSIX.
DneMeHThl NoArpymibl repmanus. O01Ias XxapaKTepUCTHKA.
OnoBoxyiopucroBogopoanas kuciora. Okcuasl. Oxkeun ceunia (IV) kak
CWJIBbHBIN OKHCIUTENb. AMPOTEpHOCTh THAPOKCHIOB. PacTBOopuMbIE 1
HEPacTBOPHMEIE COJIM 0J10Ba M cBuHIA. OB peakunu B pacTBOpax.
XUMHU3M TOKCHYECKOTO JCHCTBUS

Oo6mas xapakrepuctika VA rpymmsl. A30T, pochop, MBIIIBSIK B
Oopranusme, Ux OUOJIOTHYECKas POJIb.

AHAIIMTUYECKHUE PEAKIIMU P-AJIEMEHTOB V IPYIIIBL.

DJIEMEHTHI
rpynns! VIA.

OO01as xapakTepuCcTUKa FPYIIIBL.

Kucnopoa. O6mas xapakrepuctuka. Poib KHCIOpoaa Kak OJJHOTO U3
HauboJee pacIpOCTPAHEHHBIX 3JIEMEHTOB U COCTaBHOM YacTH
0O0JIBIIMHCTBA HEOPTAHUYECKUX COETUHEHUN

Bogopon nepokeun (H202), ero KO u OB xapaktepuctuku,
MIPUMEHEHNE B MEAMIIMHE.

Cepa. O0mas xapaktepuctuka. CriocoOHOCTb K 00pa30BaHUIO
romouenei. XMMHUYEeCKHUE OCHOBBI IPUMEHEHUS CEPBI U €€ COCTMHEHU I
B MeIMIIMHE. AHATUTUYECKHE PEaKIIUU p-3s1eMeHTOB VIA rpynmsl
Cenen u Temnyp. O6mas xapakrepuctuka. KO u OB cBoiicTBa
BOZOPOJHBIX COEAUHEHNN U uX cosel. Okeuapl 1 kucinotsl, ux KO n
OB cBoiicTBa (B CpaBHEHHH C MTOI00HBIMU COEAMHEHUSIMU CEPBI).
buonoruyeckas poib ceyeHa.

ONeMEeHTHI TPy
VIIA-VIIIA.

O6mass xapaktepuctuka Tpynnbel. OcoOble cBoiicTBa ¢GTOpa Kak
Haubosee 3JIeKTPOOTPULIATEIBLHOIO 3eMeHTa. [IpocThie BemecTBa, UX
XUMHYECKas aKTUBHOCTb.

CoenuHeHns rajoreHoB ¢ BopoponoM. PactBopumocts B Boze; KO u
OB cBoiictBa. MoHHBIE M KOBAJICHTHBIC TaJIWJbl, WX OTHOIIECHHUE K
JeUCTBUIO BOJBI, OKUCIUTeNeil W BoccTaHoBHUTeNe. CnocoOHOCTh
¢bTopua-uoHa 3aMelaTh KHUCIOpoA (HampuMmep, B COEIHMHEHUSX
KpeMHMs). [alloreHua-MoHbl  KakK  JIMFaHAbl B KOMIUIEKCHBIX
coenquHeHusX. [loHsATHE 0 XUMU3MeE GaKTEPULIMIHOTO NEHCTBUS XJopa U
iona. IlpumeHeHne B MeAMIMHE, CAaHUTAapuUU U (apMaluu XJIOPHOH
W3BECTH, XJIOPHOM BOJIbI, IpENapaToB akTUBHOTO XJOpa, Hojda, a TaKxke
COJISTHOM KHUCIIOTBI, (TOPHIIOB, XJIOPUAOB, OpPOMHJIOB M HOIUIOB.
AHanutnueckue peakiuu p-aneMeHToB  VIIA rpynmbl pP-3ieMeHTbI
rpynnel VIII. Ob6mas xapakrepuctika, PHU3HMUECKHE U XUMHYECKUE
CBOMCTBA MHEPTHBHIX (OJIATOPOIHBIX ) Ta30B.

5.2. Jekuuu




No HanmenoBanue Kouin- [TepedyeHn yueOHBIX BOIIPOCOB Dopmbl [IpakTu-
Paszpnena JIEKIUI BO MIPOBEICHUS | YeCKas
4acoB IIOATO-
TOBKa
(Iy/
[THII)
1 cemecmp
Paznen | Ctpoenue aroma 2 1. AToMHO-MONEKyIsspHOE yueHue. | OuHast
1 2. CtpoeHue spa.
3. IloBeneHue 37€KTPOHA B aTOME.
4. MHOTr03JIEKTPOHHBIE ATOMBI.
5. Iopsnok 3anojiHeHUs
aTOMHBIXOpOUTAaEH.
6. [lepuoaAYHOCTH U3MEHEHUS
CBOIMCTB aTOMOB.
Ilepnonnueckuit 2 1. CtpykTypa nepuoaudeckoiu Ounas
3aKOH U CUCTEMBI.
IIepUOHYECKast 2. llepuopsL.
CUCTEMA JJIEMEHTOB 3. I'pynmsl.
.. MenneneeBa 4. Ilepuonyeckoe U3MEHEHNE
CBOMCTB XUMUYECKUX JIEMEHTOB.
XuMHU4YecKas CBA3b 2 1. OcHOBHBIE XapaKTEPUCTUKH Ounas
XUMHUYECKOH CBS3H.
2. OcHOBBI METO/1a BAJIEHTHBIX
cszeit (MBC).
3. IIpencraBienue o METO/E
MoJeKysipHbIxopouTtaneit MMO.
4. MexXMONEeKyIsIpHOE
B3alMOJEICTBUE U
KOMILJIEKCOOOpa30oBaHUE.
5. MoHHas cBA3b.
6. Meranmnnueckas CBS3b.
Pasnen | OcHOBHBIE 2 1. TepMoaMHaMHUYECKask CUCTEMA. Ounas
2 TEPMOJMHAMHYECKHE 2. [lepBoe Havao0 TEPMOJIMHAMUKH.
TIOHSTHA U 3. Tepmoxumus.
OTIpeIeNICHUSI.
IlepBoe Hauaio
TEPMOJMHAMUKHU
Bropoii u Tperuit 2 1. ®opmynupoBKH BTOpOro 3akoHa | OuHas
3aKOHBI TEPMOJUHAMUKHU.
TEPMOJUHAMUKHU. 2. DHTpONUS U €€ CBONCTBA.
MaremaTuyeckuit 3. Marematuueckuii anmnapar
anmnapar TEPMOJMHAMUKHU.
TEPMOJUHAMUKHU
CkopocTb 4 1. ITpenMeT XUMHUYECKOU Ounas ITHII
XUMHUYECKON KUHETUKU.

pCaKkmuu. Karamms

2. @aKTopBbl, BAUSIIOIUE HA
CKOpPOCTb PEaKLUu.

3. MonexkyJapHOCTb U OPSA0K
PEAKIUH.

4. 3aBUCUMOCTb CKOPOCTH pEaKLIUU
OT TEMIIEPATYPBHI.

5. Karanus.




Kunetnuecknii u

TEPMOJINHAMUYECKU I

MOAXOOBI K
XUMHYECKUM
PaBHOBECHUSIM

1. XuMuueckoe paBHOBECHE.

2. 'omoreHHOE ¥ reTeporeHHoe
paBHOBECHSI.

3. Koncranra paBHOBecHS.

1. CMelieHnEe XUMHYECKOTO
paBHOBECHS.

2. [TpyHUMI TOJABUKHOTO
paBHoBecus (Jlelllarense).

3. 3HaueHHEe XUMHAYECKUX
PaBHOBECHIA.

OuHas

Paznen

KommnekcHrie
COEIMHEHUS

Koopaunanmonnas reopust
Bepnepa.

Homenkiarypa u kiaccudukamnms
KC.

VY CcTOMYHNBOCTh KOMIUIEKCHBIX
COCIUHCHHI.

KoHcTanTa HECTOMKOCTH.

OuHas

ITHIT

Paznen

PactBops!
HE3JIEKTPOJIUTOB

1. Bona - BaxxHeumumii
pacTBOPUTEIb.

2. CrtocoObI BBIpaKEHUS
KOHIIEHTPAIIUU PaCTBOPOB.

3. PacTBOpUMOCTH TBEPABIX
BEIIECTB B BOJIE.

4. PacTBOPUMOCTD Ta30B B
KUIKOCTSAX.

5. ®@a30oBbIe AUATPaMMBI.

6. 3axon Bant-T'odda. Ocmoc.
7. icnonb30BaHUE KOJITUTATUBHBIX
CBOMCTB PacTBOPOB ISl pacuera
Kod(puImenTa akTUBHOCTH U
OIpEEIIEHUS] MOJISIPHON MacCBhl.

OuHas

PactBops1
AIIEKTPOJINTOB

1. U3oToHNYECKUH KOOPPUIUEHT.
2. 3axoH pa3basienust OcTBanmbaa.
3. Kaxxymasics creneHp
JUCCOIMAIUN CUITBHBIX
AJIEKTPOJIUTOB.

4. MonHas cuia pacTBopa.

5. Teopus Jlebas-I rokkens.

OuHas

[THIIT

Kucnortsl u
OCHOBaHUA

1. CoBpeMeEHHBIE NPEACTABIICHNUS.
2. IIpoTonuTHYECKHE pPEAKIUH.

3. MonHoe npousBenenue Bojbl, pH
pacTBopa.

4. ITonsarue o OydepHbIX
pacTBopax.

OuyHas

OOMeHHbBIE peaKIiu

B pacTBOpax

1. MoHHbIE peakuu B pacTBOPAX.
2. YcnoBus NpOTEKaHUS HOHHBIX
peaKuui.

3. [Tpoueccnl
KOMILJIEKCOOPa30BaHMS.

4. PeakuuM HeUTpaIM3alMU U
peaKuuu ruapoIin3a Colen.

5. TereporeHHble paBHOBECHS B
pacTBopax.

OuyHas




OKuCIHUTENBHO- 1. Baxxneiine OKMCIUTENN U Ounas [THII
BOCCTaHOBUTEJIbHbIE BOCCTAaHOBUTEIIH.
peaKkuuu B 2. DIEKTPOIHbIC POLECCHI.
pacTBopax 3. DNEKTPOABUKYIIUE CUJTIBL.
4. MeToanl cCOCTaBJIEHUS
YPaBHEHUM.
5. HanpaBneHnue npoTeKaHusl.
6. DNIeKTpoIU3 paciiaBoB U
BOJIHBIX PACTBOPOB COJICH.
Pasnen | XuMus OMOreHHBIX 1. OOmias xapakTepucTUKa S- Ounas
5 3JIEMEHTOB. 3JIEMEHTOB.
OnemenTtsl [A u 1TA 2. Bopa kak BaxHeiiee
rpynn COEMHEHHE BOJOPO/IA.
3. Onements! |IA u lIA rpynm.
Oo6ast 1. O0mas xapakrepucTrka d- Ounas
XapakTepucTrka d- AJIEMEHTOB
3JIEMEHTOB. 2. Dnements! 1IB rpynmnst.
Onemenrts! 1B — 3. Onementsl IVB u VB rpymm.
VIB rpynn 4. buonoruueckoe 3HaueHue d-
21eMeHTOB VI rpynmsl.
XUMHS 3JIEMEHTOB 1. O6mas xapakrepuctuka VIIB Ounas
VIIB u VIIIB rpynn rpynnsl. Mapraser.
2. O6mas xapakrepuctuka VIIIB
rpynmnsl. JKene3o, KoOanbT.
3. O0mas xapakTepucTuka
AJIEMEHTOB CEMENCTBA IJIATUHBI.
Onements! IB u 1B 1. Obmias xapakrepuctuka 1B Ounas
rpymmn TPYIIIEL.
2. Coegunenust meau(1) u (1).
Coenunenus cepedpa. CoequHEHUS
3onota(1) u 3omora (III).
3.06mas xapakrepuctuka |1B
rpynmsl. [{uak. PTyTs.
4. IlpumeHeHus COeAMHEHUN PTYTH
Y IIMHKA B MeIUIIMHE U (apMaIuu.
Ob6mmas 1. O6mas xapakrepucTuka rpynmnsl. | OuHast
XapaKTePUCTHKA P- 2. bop.
3JIEMEHTOB. 3. AnfoMUHUH.
OnemenTs! [1TA 4. ®U3UKO- XUMUYECKHUE OCHOBBI
TPYTIIIBL MIPUMEHEHHUS COeTMHEHUI
IIOMUHUS B MEUIIMHE U
dbapmanuu.
Onementsl IVA 1. Obmras xapakrepuctuka [VA Ounas

TPYIIIIBL.

TPYIIIEI.
2. VYrnepon. buonoruueckas poib

yriepojga. XHUMHUYECKHE OCHOBBI
WCIIOJIb30BAaHUS ~ HEOPraHUYECKHX
COEIMHEHUH yriepoja B MEIUILIUHE
U apmanuu.

3. Kpemuwnii. Mcnions3oBaHue B
MEIUIIMHE COCAMHEHUI KPEMHUSI.

4. Ob6mas xapaktepuctuka VA
TPYIIIBL




5. Azot. ®ochop. MbIIIbSIK.
XUMHUYECKUE OCHOBBI
HCIIOJIb30BAaHUs COEAMHEHUH P-
3JIEMEHTOB V I'PYIIILI B
dbapmMaleBTUYECKOM aHATU3E.

Dnementsl VA -VIA
rpyImn

1. OGmas xapakrepuctuka VA -
VIA rpynm.

2. BogopoiHblie coeIMHEHNS.

3. I'uapokcua v Cojid aMMOHHUS.

4. Okcuppl a3oTa.

5. A30THas ¥ a30TUCTasi KUCJIOTHI U
UX COJIH.

6. ®ocdopuas kucaora u hocdarsl.
2.Kucnopoa. XvMHUUYECKHE OCHOBBI
OpPUMEHEHUS  JUKUCIOpoAa U
030Ha, a TakXke COCITUHECHUM
KHCIIOpOJla B MEIUIUHE U
bapmanuu.

3. Cepa. XuMHUECKHE OCHOBBI
MIPUMEHEHUSI CEPBI U €€
COEIMHEHUI B MEJIUIIUHE,
¢dapmanuu, papmMaleBTUUECKOM
aHams3e.

OuHas

Onementsl VIIA —
VIIIA rpynn

1. O61as xapakTepuCTHKa TPYIIIIBL.
2. I'ayoreHsl.

3. p-anemenTsl rpynnsl VIIL

4. ®dusnyeckue M XUMHYECKHE
CBOMCTBA WHEPTHBIX
(6;maropoAHbIX) Ta30B.

5.CBs3p SH/IEMUYECKUX
3a00J€BaHUi € OCOOEHHOCTSAMHU
OMOT€OXMMHYECKUX TPOBHHIINH.

OuHas

Bcero yacos

48

48

0/4

5.3. CemnHapbl
JlaHHbI1 BuA pabOThl HE NPEAYCMOTPEH YUEOHBIM IJIaHOM

5.4. TaGopaTopHbIe 3aHATHS

Ne
Pa3nena

HanmenoBanue
3aHATUU

Koun-
BO
4acoB

Tema 1abopatopHbIX paboT dopma

MIPOBEACHUS

[IpakTu-
YyecKast
MIOATOTOBKA
Iy
[THII)

2 ceMecTp

Paznen 3

Komiuiekcusie
COEIMHEHUSI

1. IToryuenne ammuaunoro | Ounas
KOMILJIEKca cepedpa.

2.
Kommekconomerpruueckoe
OIpeeNICHNE KalbIys,
MarHus 1 )KeCTKOCTH

BOJIBI.

[THII

Pazgen 4

PactBopsI
HEDJIEKTPOJIUTOB H

1. HaOmronenue sBieHus OuHas
ocMoca.

ITHII




OJICKTPOJIUTOB

2. POCT «MCKYCCTBEHHOMU
kietkn» Tpayoe.

3. 'eMonu3 1 mIa3MoJIHN3
SPUTPOLIUTOB.

4. Onpenenenue
KPHUOCKOTTMYECKUM
METOIOM JIEITPECCUH
pacTBOpPOB (MU
OMOJOrHYECKUX
)kuakocreit). OnpeneneHue
TEeMITepaTyphbl 3aMEP3aHHS
YUCTOTO PACTBOPUTEIIS U
pacTBopa.

Kucinorer n
OCHOBAaHUA

1. Bnusinue pa3BesneHus Ha
pH Oydepnoro pactBopa.
2. Onpenenenne OydepHOit
€MKOCTH pacTBOpPOB.

Ounas

[THII

Bcero 3a 2 cemectp:

16u.

16

0/8

Uroro:

16 4.

16

0/8

5.5. [IpakTnyecKkue 3aHATUSA

Ne HaumenoBanune
Paznena JIEKIIUI

Koi-
BO
4acoB

[lepeueHp yueOHbBIX BOIIPOCOB

dopma
IIpOBE-
JeHUs

[Ipaktu-
yeckas
MIOATO-
TOBKa
Iy
[THIT)

1 cemecmp

Pazgen | Crpoenue aroma.

1 [lepuoanueckuit
3aKOH U
nepuoanIecKas
CUCTEMa JJICMECHTOB
J.M.MeHneneeBa

1. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

2. CtpoeHnue spa.

3. [loBeneHue 3neKTpoHA B
aToMe.

4, MHOFOBJ’IGKTpOHHHe ATOMBEI.

5. Iopsnok 3amoJiHeHUs
ATOMHBIX OpOUTAaleH.

6. IlepnoIMYHOCTH U3MEHEHUS
CBOMCTB aTOMOB.

7.CTpyKTypa NEepuOANIECKOM
CHUCTEM: MIEPUO/bI,

TPYIIIIEL.

8. [lepuonnueckoe U3MEHEHNE
CBOMCTB XMMHUYECKUX
2JIEMEHTOB.

OuHas

[THIT

XuMH4ueckas CBI3b

1. OcHOBHBIE XapaAKTEPUCTUKN
XUMHUYECKOM CBSI3H.

2. OCHOBEI METOa BAJIEHTHEIX
CBSI3€EM.

3. MeToa MOJIEKYJISIPHBIX
opoOuTanei.

4. MexMOoeKyaspHoe

Ounag

[THIT




B3aUMOJICUCTBHE U
KOMIUIEKCOOOpa3OBaHueE.
5. MonHas cBA3b.

6. MeTtaummyeckas CBS3b.
7. Pemienue 3agauy.

Pasnen | OcHoBHBIE 1. TepmoanHaMuueckas OuHas [THII
2 TEPMOJIMHAMUYECKHUE cucrema.
MOHSTHS U 2. IlepBoe Havaiio
ONpeIEeICHUS. TEPMOJIMHAMUKH.
Bropoii u tpernii 3. Tepmoxumus.
3aKOHBI 4.®opMyJIUPOBKHA BTOPOIO
TEPMOJIUHAMUKH. 3aKOHA TEPMOIMHAMUKHU.
5. DHTpoONUA U €€ CBOICTBA.
6. Pemienue 3anau.
Cxkopoctb 1. [Ipeaqmer xuMu4eCcKoit Ounas [THII
XUMHUYECKON KHUHETHKHU.
peakuuu. Katanus 2. @akTOopHl, BIUSIOUIUE HA
Kunernueckuii u CKOPOCTb PEAKIINH.
TEPMOAMHAMUYECKU I 3. MonekynsapHOCTb U
MOAXOMbI K MOPSIIOK PEaKIIUH.
XUMHUYECKUM 4. 3aBUCUMOCTb CKOPOCTHU
PaBHOBECHSIM pEeaKIMK OT TEMIIEPATYPHI.
5. Karanus.
6. XUMHYECKOE PaBHOBECHE.
7. KoHcTaHTa paBHOBECHS.
8. Pemenue 3amau.
Bcero 3a 1 cemectp: 16 4. 16 0/8
Paspgen | KommnekcHsie 1. KoopaunanmonHnas teopus Ounas [THIT
3 COEIMHEHUS Bepnepa.
2. Homenkmarypa u
knaccugukanus KC.
3. YcroitunBocTh
KOMILJIEKCHBIX CO€TMHEHUM.
4. KoHncranTta HECTOMKOCTH.
5. Pemenue 3anau.
Paznen | PactBopsbl 1. Boga — BaxxHeHmuit Ounas ITHIIT
4 HE3JIEKTPOJIUTOB U PacTBOPUTEIb.
3JIEKTPOJIUTOB 2. CriocoObl BbIpaskeHUs

KOHIIEHTPAIIUU PaCTBOPOB.
3. PacTtBopuMOCTB TBEpABIX
BELIECTB B BOJIE.

4. PacTBOpUMOCTH T'a30B B
KUIKOCTSX.

5. 3akon Bant-TI'odda. Ocmoc.
6. I3oTOHNYeCKUI

KO3 UIIUEHT.

7. 3akoH pa3daBieHUs
OcTBanpaa.

8. Kaxymiasics cteneHpb
JUCCOLIMALMU CHIIBHBIX
AIIEKTPOJINTOB.

9. Monnas cuiia pactBopa.
Teopus le6as-I tokkens.




Kucnoter u
OCHOBaHUA

1. CoBpemeHHbIE
IIPE/ICTaBICHMSL.

2. [IpoTonuTHYeCKUE pEeaKIuH.
3. MonHoe npousBeeHNE
Bojbl, pH pactBopa.

4. Ilonsarue o OydepHbIX
pacTBopax.

5. Pemenue 3anau.

OuHas

ITHIT

OOMeHHBIE peaKIuu
B pacTBOpax

1. Monnsble peakuuu B
pacTBopax.

2. YcinoBus NpoTeKaHus
MOHHBIX PEaKLIAM.

3. IIpoueccel
KOMIUIEKCOOPa30BaHHUS.

4. Peakuuy HEUTpaIu3aluu u
peaKuuu ruipoin3a Coien.

5. I'eTeporeHHbI€ paBHOBECHS
B PacTBOpAXx.

6. Pemienue 3agau.

OuHas

ITHIT

OKHUCIIUTETBHO-
BOCCTAHOBHUTEJIbHBIE
peakuy B pacTBOpax

1. BaxkHeiye OKUCIUTENN U
BOCCTaHOBUTEIIH.

2. DNeKTPOIHBIE TPOLIECCHI.
3. DIIEKTPOABUKYILIUE CUJIBI.
4. Metoibl COCTaBJIEHUS
YpaBHEHUH.

5. HanpaBnenune nporekaHus.
6. DNEKTpOIN3 pacIIaBoB U
BOJHBIX PACTBOPOB COJIEH.

7. Pelienue 3amau.

OuHas

[THII

Bcero 3a 2 cemecTp:

16u.

16

0/8

Paznen

XuMuss OMOTE€HHBIX
3JIEMEHTOB.
OnemenTsl [A u [TA

rpynm

1. OO6mas xapakTepucTuKa S-
DIIEMEHTOB.

2. Boga kak Baxkueii1iee

COCZIMHEHHUE BOAOPO/A.

3. DOnements! A u llA rpymnm.

4. JlaGoparopnas pa0oTa.

Ounas

ITHIT

O6mas
XapakTepucTuka d-
3JIEMEHTOB.
Onementsl I11B —
VIB

rpynm

1. Obmias xapakrepucTtuka d-
AIIEMEHTOB

2. Dnements! 1IB rpynmsi.

3. Onementsl [IVB 1 VB
TpyIIIL.

4. buonornyeckoe 3HaueHue d-
3JIEMEHTOB VI rpymisl.

OuyHas

[THII

XUMUS JIEMEHTOB
VIIB u VIIIB rpymn

1. OOm1as xapakTepucTHKa
VIIB rpymnmnel. Mapraner.
2. Obu1ast xapaKTepUCTHKA
VIB rpynmer. XKeneso,
KOOaJIbT.

3. OOGmras XxapakTepucTUKa
JJIEMEHTOB CEMENCTBA
IUTATHHBL.

4. Jlaboparopnas paboTa.

OuyHas

[THII




OnemenTs! IB u 11B
rpynn

1. O6mas xapaktepuctuka |B
TPYIIIBL

2. Coenunenns meau(1) u (II).
Coenunenus cepedpa.
Coenunenus 3omota(l) u
sosota (I11).

3.00mas xapakrepuctuka 1B
rpynmsl. [lunk. PTyTs.

4. IIpuMeHeHus COeTUHEHU I
PTYTH W IIMHKA B MEIUIMHE U
dbapmanuu.

5. JlabopartopHas pabora.

OuHas

ITHIT

O6mas
XapaKTePUCTHKA P-
9JIEMEHTOB.
Onemenrtsl 111A

IPYIIIBL.

1. OGmras XxapakTepucTUKa
TPYIIIBL

2. bop.

3. ATtoMHUHUI.

4. ®U3HKO- XUMHUYECKUE
OCHOBBI IPUMEHEHUS
COETMHEHU I alFOMUHUS B
MEIWIMHE U (hapMaIlvH.

5. JlabopaTopHas pabora.

OuHas

ITHIT

Onementsl IVA n
VA rpynmsl.

1. O61as xapakTepucTHKa
IVA rpynnsi.

2. Yraepon. buonoruueckas
poJIb yriaepoja. XuMHUECKUe
OCHOBBI HCTIOJIb30BaHUS
HEOPraHUYECKUX COECAVNHEHUN
yriaepojaa B MEJUIMHE U
bapmaryu.

3. Kpemnuii. Mcnonb3oBanue B
MEAMIVHE COCINHEHUN
KPEMHUSI.

4. O6mas xapakrepuctuka VA
TPYIIIBL

5. Azot. ®ochop. MbIIbSK.
XHUMHYECKUE OCHOBBI
MCIIOJIb30BaHUs COETUHEHUM
P-2JIEMEHTOB V I'PYIIIHI B
(dapMarieBTHUECKOM aHaJn3e.
6. JlabopaTopHas pabora.

Qunas

[THII

OnemeHTsl VIA
TPYIIIBI

1. OOm1as xapakTepucTHKa
VIA rpynmsl.

2. Kucnopoa. Xumuueckue
OCHOBBI IPUMEHEHUS
JUKHUCIIOPOJIAa M 030HA, a TaKXKe
COEIMHEHHNI KHCIOpOa B
MeIUIUHE U (hapMaIiH.

3. Cepa. XUMHYECKHE OCHOBBI
NPUMEHEHUS CEPhI U ee
COCIUHEHMI B MEIUIIMHE,
dapmanuu,
(dhapMareBTUueCKOM aHaJM3eE.
4. Jlaboparopnas paboTa.

OuyHas

[THII




Onementsl VIIA — 4 1. O0mras XxapakTepucTUKa Ounas [THIT
VIIIA rpynn TPYIIIIBL.
2. I'ayoreHs!.
3. p-anemenTsl rpynnsl VIIIL
4. duzndeckue 1 XUMHYECKHE
CBOMCTBA MHEPTHBIX
(6;aropoIHBIX ) Ta30B.
5. CBA3b dHACMHYCCKUX
3a00JIeBaHUH C
0COOCHHOCTSIMU
OHMOreOXUMHYECKUX
IIPOBUHIUH.
6. JlJabopaTopHas pabora.
Bcero 3a 3 cemectp 32y 32 0/16
Hroro 64 q 64 0/32
5.6. KiimHn4yeckue mpakTHYecKHe 3aHsITHSA
JlaHHbIM BuA pabOThI HE IPEYCMOTPEH YUEOHBIM IIIAHOM
5.8. CamocTosiTe/IbHAs1 pab0oTa 00y4YaAOIIMXCS
HaumeHnoBanune TeMbl Bun camocTosTenbpHOMI Onenoynoe Kon-Bo Kon
JUCIIUILINHEI WIIH BHEAYIUTOPHOUN pabOTHI CPEIICTBO 4acoB/ | KOMIIETCHIIMH
pasnena oOyuaromuxcsi / KOHTPOJIb KOJI-BO (i)
CaMOCTOSITEITLHON pabOTHI yac Ha
TTHIT
Paznmen 1. Xumus kak | Hanmcanue pedepatos, CobecenoBanue 20/10 Wonk-1.4
Hayka. CTpoeHue MOATOTOBKA TIPe3eHTAlNN
BEILIECTBA. (ITHIT)
KoHTtponb camocTosTenbHOM 2/1 Uonk-1.4
pa6ots! (ITHIT)
Pazgen 2. OcHoBubie | UHauBHIyasibHOE NunuBunyanbHbIe 20/10 Honk-1.4
(U3UKO-XMMHYECKHUE | BBIIIOJIHEHUE PACUETHBIX 3aaHus
3aKOHOMEPHOCTHU 3a/IaHUN U YIPAKHEHUI
MPOTEKAHUS (ITHIT)
XUMHYECKUX
MPOLIECCOB KoHnTtponb camocTosTenbHOM 2/1 Nonk-1.4
pa6otsl (ITHIT)
Pasnen 3. OcHOBEI [IpopaboTka y4eOHOI U NuauBunyanbHbie 20/10 Wonk-1.4
KOOPJIMHALIMOHHOMN CIIPABOYHOM JIUTEPATYPHI, 3aJIaHUA
TEOPHHU. JEKIMOHHOTO MaTepuaa 1o
teme (ITHII)
Kontposb camocTosTenbHOM 2/1 Nonk-1.4
pabots! (ITHIT)
Pa3nen 4. OcHOBBI Hanucanue pedepaton NuauBuayanbHbIe 36/18 Nornk-1.4
XUMHH PACTBOPOB. ITOJATOTOBKA 3a1aHus
[Ipesentauwmii (ITHIT)
KoHTpoab camMmocTosTenbHON 2/1 Uonk-1.4
pa6ots! (ITHIT)
Pasnen 5. Xumus [IpopaboTka y4eOHOI 1 TemaTuka qOKIamI0B 92/46 Nonk-1.4
OMOreHHBIX CIIPaBOYHOM JTUTEPATYPHI,
3JICMEHTOB. JIEKIIMOHHOTO MaTepuaa 1o
TeME,




MOJIrOTOBKA JIOKJIaaa K
Y4acTHIO B KOH(pEpeHIINN

(TTHIT)
KoHTpoib caMmocTosTenbHON 4/2 Uonk-1.4
pa6oteI(ITHIT)
Bcero gacos 196/80

6. IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecmeYeHUs] IS CaMOCTOSITEIbHOH PadoThI
o0y4yaromuxcs no JUCHUNIUHE
1) OOmuas u HeOpraHUYECKask XUMHS: YIeOHO-METOIUYECKOE MTOCOOHE K MPAKTHYCCKUM 3aHSATHUSIM IS
cTyneHToB | kypca HanpasieHus moarotoBku 19.03.01 — buorexnonorus (mpoduns — TexHoIorHs
nexapcTBeHHbIX npenapartoB) Yacte 1 / coct.: K. C. Dnbbexbsn, E. B. bennk, O. A. roxaton [u ap.].-
Crasponoub: U3a-so CTI'MY, 2018.- 88c.
2) OO0Imas ¥ HeoOpraHu4eCcKas XUMHS: YIeOHO-METOAMYECKOE TTOCOOUE K MPAKTHUYSCKUM 3aHATHSAM TSI
cTyneHToB | Kypca Hanpasienus noarotoBku 19.03.01 — buorexunonorus (nmpoduns — TexHomorus
nexapcTBeHHBIX npemnapatoB) Yacte 2 / coct.: K. C. DnpbexbsH, E. B. benuk, O. A. roxaton [u ap.].-
Crasponoub: U3a-so CTI'MY, 2018.- 120c.
3) OOmas 1 HeOpraHUYecKask XUMHUs: YIeOHO-METOANIECKOE TIOCOOHE K MPAKTUICCKUM 3aHATHSIM JIJIsI
CTYIEHTOB 2 Kypca HanpasieHus noarotoBku 19.03.01 — buorexnonorus (nmpoduns — TexHomorus
nexapcTBeHHbBIX npenapaTtoB). Yacts 3 / coct.: K. C. Dnpbexssn, E. B. benuk, O. A. {romaion [u ap.].-
Crasponousb: U3a-so CTI'MY, 2016.- 136¢.
4) JleKuuOHHBINA MaTepHa 1Mo JuciuInae «OO0Mas 1 HeOpraHuIeCKas XUMUS
5) MeTtoauueckre peKOMEeHIalluy TI0 OpraHU3aI[il CAMOCTOSATEIHbHON PadOThI CTYACHTOB IIPU
M3YYEHUHU JUCHUTUINHBI «OO0I11ast 1 HeOpraHUdecKask XUMUs»

7. OnleHoYHbIEe MAaTePHUAJIBI ISl POBeIeHU TEKYIEro KOHTPOJIsl U POMEKYTOYHOH aTTecTalluu
00y4aloImMXxcs Mo JMCHUIINHE

7.1 IlepeyeHb KOMIETEHIU ¢ YKa3aHHEM 3TanoB UX GOpMHUPOBAHUS B MPoOIecce OCBOECHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI

Koz xomnereHmn Cemectp Otan GopMupoBaHUs

OIIK 1.4 1-3 HavaJIbHBIN

7.2 Onucanue nokasarejaed u KPUTEPHUEB U HIKAJ OCHUBAHUA KOMIIeTeHLii

Kommnerennuss OIIK-1. Cnocoben wu3y4aThb, aHaIM3UpOBATh, HCIOJIB30BaTh OMOJIOIMYECKHE
OOBEKTHI U MPOIECChl, OCHOBBIBAsICh HAa 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTU4YeCKHX, (PU3NUYECKUX,
XUMHUYECKUX M OMOJIOTHYECKUX HAYK U UX B3aMOCBSA3SIX

Honk-1.4
[Tonb3yeTcs 3aKOHAMH M 3aKOHOMEPHOCTSMM XUMUYECKHMX M OMOIOTMYECKUX HAYK M UX B3aHMOCBS3hIO

OuennBaemslii  pesynbTaT | Kpurepun IIponienypa oneHnBaHus
(meckpurtop) OLICHMBAHHUS Texymunii [TpomexyTouHas
KOHTPOJIb aTTecranus
1. ITpupony 1.AHanu3upyer CobecenoBanue CobecenoBanue
XUMHUYECKHX PEaKUUil | MPUPOLy XMUMUYECKUX [IpakTHKOOPUEHTHPOBAHHOE
U MEXaHU3MOB UX peaxkuui u 3aJaHue
§ NPOTEKAHUS C YIETOM | MEXaHU3MOB ux

& | KHHETUYECKOro u IPOTEKaHMSI
TepMoauHamuueckoro | 2. Knaccudumupyer TectupoBanue CobecenoBanue
HOJXO/0B K XUMUYECKHE PpEaKINU [IpakTHKOOPUEHTHPOBAHHOE
OIMCAHHUIO C Y4ETOM 3aJaHKe




BiiazieeT HaBBIKOM

HEOPraHUYECKOMN
XUMUU; IPOBEACHUS
Hay4HBIX
HCCIIEI0BAHUHT
CHHTE3a

MOATOTOBKY pabouero
MecTa JUist
[IPOBEICHUS
XHUMHYECKOTO
WCCIICIOBAHHUS

XUMHUYECKHUX KHUHETUYECKOTO u
IIPOLIECCOB C LENBIO TEPMOJIMHAMHYECKOTO
ONTUMU3AIIH MOJIX0JIOB
YCIIOBHM HX 3.01ueHuBaer TectupoBanue, CobecenoBanne
MPaKTUYECKON KHUHETUYECKUH U cobeceioBaHUE [IpakTuKOOpUEHTHPOBAHHOE
peanu3anuu TEPMOAMHAMHYCCKUAN 3a/laHue
MOJIXO0JT K OTMIMCAHUIO
XUMHYECKHX
MIPOLIECCOB C LENbI0
ONITUMHU3AIAH
YCJIOBUM HX
MPAaKTUYECKOU
peauzaiuu
2. CaoiicTBa 1. OnuceiBaer CobecenoBanue CobecenoBanue
HEOPraHUYECKUX CBOICTBa [IpakTUKOOpUEHTHPOBAHHOE
COCITMHEHUH U XUMHYECKHX 3aaHKe
3aKOHOMEPHOCTH COETMHEHU N
M3MEHEHUS ITUX 2. ®opMmynupyer CobecenoBanue CobecenoBanue
CBOICTB OT YCJIIOBUH U | 3aKOHOMEPHOCTH [IpakTUKOOpUEHTHPOBAHHOE
MeXaHU3Ma W3MCHCHHUS 3aJlaHueE he
IIPOTEKAHUS PEAKLUN | XUMHUYECKHX CBOMCTB
OT YCJIOBHI U
MeXaHH3Ma
IIPOTEKAHUs PEaKIUM
3.Hossie XapakTepusyeT NuauBunyansHoe | CobecenoBaHue
HaTPaBJICHUS B HOBBIC HANPABJICHUS B | 3a/IaHUC [IpakTHKOOPUEHTHPOBAHHOE
HEOpPraHUYECKON HEOpPraHUYECKOI 3a/laHue
XUMHUH XUMHH
1.ITporuo3upoBatb 1.CaMoCTOSITEIIBHO NunuBunyansHoe | CobecenoBanue
HanpaBleHUE U COCTaBJISIET TMPOTHO3 | 3aJlaHUE [IpakTuKOOpHUEHTHPOBAHHOE
pe3ynbTar pu3MKo- pe3ysbTaToB (PU3UKO- 3a/laHue
XUMHYECKHUX XUMHYECKHUX
IIPOLIECCOB U IIPOLIECCOB u
XUMHYECKHUX XUMHYECKHUX
IIpEBpAICHUI IIPEBPAIICHUI
& | Onosnornyecku 2.Xapakrepu3yer WNunuBuayansHoe | CobecenoBanue
g | BaXXHBIX BEIIECTB HaTpaBJICHUS 3aJjaHne [TpakTHKOOPUEHTHPOBAHHOE
> MIPUMEHEHHUS 3a/laHue
pe3yNbTaToB
(U3HUKO- XUMHYECKUX
MIPOLIECCOB U
XUMHYECKHX
MPEBPALICHU I
OMOJIOTHYECKH
BRKHBIX BEIICCTB
1.HaBbikamu pabotsl | 1.CaMocTOSATENHHO WNunnuBunyansnoe | CobecenoBanue
B J1abopaTopun OCYIIECTBIISIET 3aJjaHne [TpakTHKOOPUEHTHPOBAHHOE

3a7aHue




HEOPraHUYECKUX
BELIECTB, aHAIN3a
pe3yJbTaTOB
IKCIIEPUMEHTOB

2.Ilmannpyer CobecenoBanue CobecenoBanue
[IOCJIEOBATEILHOCTD [TpakTUKOOpPUEHTHPOBAHHOE
MIPOBEACHUS 3aJaHue

SKCIIEPUMEHTA

3.CaMOCTOATENLHO NunuBunyanpHoe | CobecenoBanue

MIPOBOJIUT 3aJlaHue [IpakTKOOpPHUEHTUPOBAHHOE
XAMUYECKHI 3aJaHue

IKCIIEPUMEHT

4. Ananusupyer CobecenoBanue CobecenoBanue

pe3yabTaThl [IpakTKOOpHUEHTHPOBAHHOE
MIPOBEACHHOTO 3aJaHue

XAMHYECKOI'0

HCCIEI0BaHUS

Onucanue MKAaJI OI¢CHUBaAHUA

B pamkax OamibHO-pEHTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYJAEHTOB MO Ka)KJIOW JAMCLUILINHE
OLICHMBAETCS B XOJ€ TEKYIIEro KOHTPOJISI M MPOMEKYTOUHON aTTecTauuu. MakCcUMalbHO BO3MOYKHBII
0ayu1 3a TeKYIIMH KOHTPOJIb yCTAHABIMBACTCS PaBHBIM 5 OamioB. PedTwHTOBEIN Oamn 3a paboTy B
cemectpe QopmupyeTcss Kak cpeaHee apudMeTHdyeckoe 3a Bce BHUABI paboT oOydarommxcs,
MIPEYCMOTPEHHBIX pabodeld mporpaMMoOi JTUCITUIUIMHEL. PeHTHHTOBBIN Oailt 3a dk3aMeH GopMUpyeTCs
U3 CIEQYIOIIMX COCTABJISIOIIMX: OLIEHKU 32 TECTUPOBAHME; OLIEHKA IMPAKTHYECKUX HABBIKOB U YMEHHIA;
cobeceZi0BaHUE 10 SK3aMEHAIMOHHBIM BOIIPOCAM.

PeliTuHrOBBI 0aui, BBICTaBISIEMBI CTYIEHTY, (PUKCUpyeTcs B CHEIHAIbHON BEAOMOCTH H
JOBOJIUTCS 10 CBEACHUS CTYICHTOB.

IIkana nepecuera 6a/JI0B 10 JUCHMILIMHE TPH POMEKYTOUHOI (hopme

arreCcTanvm no JIMCUMIVIMHE — 3a4€eT

bamn Onenka YpoBeHb chHOpMUPOBAHHOCTH
KOMIIETEHIIUH
ot 4,5 10 5,0 «3aYTEHO» Bricokuii
ot 3,5 no 4,4 «3aYTEHO» Cpennuit
ot 2,5 1o 3,4 «3a4TEHO» [Toporosslii
MeHee 2,5 «HE 3a4TCHO» MuHuMaTbHBIN

OI_ICHKE[ 3a DOK3aMCH BBICTABJIIACTCA C Y4YCTOM

IMPAKTUYCCKUX HABBIKOB BO BpCMs SK3aMCHaA.

PE3YyJIbTAaTOB CO6CCC,Z[0B3.HI/ISI n OICHKHU

bann Oyenka Yposenw
cpopmuposannocmu
KOoMnemeHyuu
ot 4,5 10 5,0 «OTIJIMIHO) Bricokwnit
ot 3,5 10 4,4 «XOPOLIOY Cpennuit
ot 2,5 no 3.4 «YJOBJIETBOPUTEIILHOY IToporosbiii
MeHee 2,5 «HEYJIOBJIETBOPUTEIBHO» MuHuMaIbHBII

OrneHka «OTJMYHO» BBICTABISIETCS OOydaromeMycs, TIyOOKO U TPOYHO YCBOHBIIEMY
MIPOrpaMMHBIN MaTepual, UCUYepIbIBaIOIIe, MOCIEI0BaTeIbHO, TPAMOTHO M JIOTUYECKU CTPOHHO €ro
W3JIaralolieMy, B OTBET€ KOTOPOrO TECHO YBS3bIBAIOTCS Teopus C TmpakTukoi. I[lpu sTOM
oOyuJaronuiicss He 3aTPyIHSAETCS C OTBETOM IPU BUIOU3MEHEHHUH 3aJaHUs, CBOOOTHO CIPABIISETCS C
3aladyaMH, BONPOCAMH M JPYrUMH BUJAAMH TNPUMEHEHHS 3HAHUHM, IMOKa3bIBa€T 3HAKOMCTBO C




MOHOTrpaduyecKkoil nuTeparypoil, NpPaBWJIbHO OOOCHOBBIBACT NPUHATHIE pEUICHUS, BIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMH U MTPHEMAMHU BBHITIOTHEHUS MPAKTUYECKUX PaboT.

OneHka «XOpomIo» BBICTABISETCS OOydaroleMycs, TBEPAO 3HAIOLIEMYy IPOTrPaMMHBIN
MaTepuai, TpaMOTHO U IO CYLIECTBY €ro M3JararouieMy, KOTOPBIM HE JONYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE, NPABUIBHO IPUMEHSET TEOPETUUYECKUE IMIOJOKEHUS IpU PELICHUH
NPAaKTUYECKUX paboT U 3a7ay, BllaieeT HeOOXOMMbIMHA HAaBBIKAMHU U IPHEMaMH UX BBITOJHECHUS.

OneHka «y/I0BJIETBOPUTEIBLHOY» BBICTABISETCS 00YyYaroleMycsi, KOTOPbI HMMEeT 3HaHUus
TOJIBKO OCHOBHOI'O MaTepuaia, HO HE yCBOWJ €ro JieTajlel, OMYCKaeT HETOYHOCTH, HEJOCTaTOYHO
MpaBWIbHbIE (OPMYIMPOBKM, HApPYIIEHUS TOCIEIOBATEIBHOCTH H3JIOKEHUS MPOrPaMMHOIO
Marepuaia U UCTbITBIBAET TPYAHOCTH B BBIIIOJHEHUN IPAKTUYECKUX HABBIKOB.

OneHka «Hey/AOBJeTBOPUTEIbHO» BBICTABIACTCS OOydarouieMycsi, KOTOPBI HE 3Haer
3HAYUTENILHON YacTU MPOTPaMMHOIO MaTepuala, IOMyCKaeT OMIMOKH, HEYBEPEHHO BBIMOJIHSCT WIH
HE BBINOJIHSET [IPAKTHUYECKHUE PaOOTHI.

Hepeqeﬂb MNPAKTUHIECCKUX HABBIKOB:

1. CaMOCTOSATENBHO OCYIIECTBISET MOATOTOBKY pabodero Mecra Jijisi IPOBEACHUS XUMUIECKOTO
HCCIIEIOBAHUS

[TnarupyeT mociea0BaTeIbHOCTh TPOBEICHHS KCIICPUMEHTA

CaMoCTOSATEILHO MPOBOAUT XUMHYCCKHI SKCIIEPUMEHT

AHaIM3UPYeT pe3yNIbTaThl MPOBEJICHHOTO XUMUYECKOTO HCCIICTOBAHUS

Brnaneer nmpaBuiiaMmu 0€301acHOM paOdOThI B XMMHUYECKOM J1a00paTopuu

BrameeTr HaBBIKAMU 110 BBIITOIHEHHIO KOJIMYECTBEHHOIO aHAIN3A

[TpoBOAMT (PHU3UKO-XUMHUYECKHE PACUETHI

[IporHo3upyer HampaBlieHHE U CMEIICHHE paBHOBECHS OOMEHHBIX W  OKHCIIHTEIHHO-
BOCCTaHOBHUTEJIBHBIX PEaKIIHii

©ONDUAWN

7.3 TunoBble KOHTPOJbHbIC 33IaHUSl MM HHBbIC MaTEPHAJIbl, HEOOXOAMMBbIC JJIsI OLECHKH

3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [JEATEJbHOCTH, XaPAKTEPH3YIOIIHMX ITAIbI

(popMHpoOBaHUSI KOMIIETCHIIHI B Ipolecce 0CBOCHHUsI 00pa30BaTeIbHON NPOTrPaMMBbI

3aueT BBICTABIAETCS IO pe3yjabTaTaM pabOThl B CEMECTpe, NpHU Cclaue BCEX KOHTPOJIbHBIX
MEpOINPHUATHM, IPELYCMOTPEHHBIX TEKYIIUM KOHTpoJIeM ycrneBaeMocTu. Ilpouenypa 3aderakak
OTJENbHOE KOHTPOJIBHOE MEPONpPUSITHE HE MPOBOJUTCS, OLEHHMBAHUWE 3HAHUU O0O0ydarolerocs
IIPOUCXOAUT 10 PE3YJIBTATAM TEKYILErO KOHTPOJIS.

Bonpocs! 1151 NPOBEPKH YPOBHA TEOPETHYECKOH MOATOTOBKH 00y4YaI0Ierocs:

1. CoBpemeHHOe mpejcTaBlieHHe O CTpoeHuu aroma. Ilopsok 3amonHeHusl ypoBHEH, MOAYpOBHEH U
opOutaneii corinacHo npuHuuny [laynu, npasuny ['yuna. S, p, d u f - anemeHTHI.

2. Ilepnonnuecknii 3akoH JI.M. MeHnzneneeBa W €ro TpPaKTOBKAa Ha OCHOBAaHWH COBPEMEHHOW TEOpUH
cTpoeHus aroMa. PU3HUeCKHil cMbICI HOMeEpa nepuoaa. Ilepuonast u cemenicrsa. I pynmsl U IOATPYIIILL.
3. KoBanenTtHas cBs3b. MloHHas CBS3b Kak MpeIeNbHBIN CITydail OISpHON KOBaJeHTHOU cBs3u. [loHsATHE
BAJICHTHOCTH U CTETICHU OKUCIICHUS.

4. MexaHnu3Mm 00pa3oBaHusl KOBAJICHTHOM XUMHUYeCKOW CBs3H. HachllaemMocTs W HampaBiIeHHOCTh
KOBAJICHTHOM CBSA3U, T U G - CBSA3b.

5. IlepBoe Hauano TepMOJMHAMUKU. DHTAIbOUSA. DHAOTEPMHUYECKHE U HK30TEPMHUECKHUE pEeakluw,
IIPUMEPBHI.

6. [loHATHS O CaMONPOM3BOJIEHO MPOTEKAOIINX IPOIEccax. DHTPONHS - Kak (DYHKIMS COCTOSIHUS
CHUCTEMBI. 3aBUCUMOCTb SHTPOIIUH OT arperaTHOr0 COCTOSIHUA BEILECTBA, €0 MPUPOABI U TEMIIEPATYPHI.
7. JlaiiTe ompeneneHUe MOHATHIM: CTalIOHAPHOE COCTOSIHME, PABHOBECHOE COCTOSHHUE, NEPEXOJHOE
coctosinue. [TapameTpsl cUCTeMBI U YHKIIUU COCTOSHUS.

8. Duepruss [mbbca — KpuTepHii CaMOMPOU3BOJBLHOTO TMPOTEKAHHS HW300apHO-U30TECPMHUUECKHUX
IIPOLIECCOB B 3aKPBITHIX CUCTEMAX. DK33p- U SHIAIPIOHUYECKHUE ITPOLIECCHI.



9. Dueprus ['m66ca. IIpornozupoBanue HamMpaBJICHHUS CaMOIPOHM3BOIBHO IPOTEKAIONIUX IMPOIIECCOB B
W30JIMPOBAaHHBIX W  3aKPBITBIX CHUCTEMax. |epMOIAMHAMHYECKHE YCJOBHsS paBHOBecHs. Poib
SHTAJIBIIUHHOTO U SHTPOINUIHOTO (PaKTOPOB.

10. 3akon I'ecca( ¢opmynHpoBKa, MaTeMaTHYecKOe BBIPAKEHUE) W CIEACTBHS M3 HEro. DJK30- U
SHAOTEpMUYECKUE TIporiecchl. CTaHIapTHBIE TEIIOTH 00Pa30BaHUS U CTOPAHUS.

11. OOGparumble U HeoOpaTUMBIE MO HANPABICHUIO XUMHUYECKHE PEAKUUHU. 3aKOH JeHCTBYIOIIUX Macc.
KoHcTranTa xumMuueckoro paBHOBecus, ee (PU3NUECKUIl CMBICI.

12. Xumunueckoe paBHOBecue. OrpeneneHue CMEIeHUs] XMMUYECKOro PaBHOBECHS MpPU H3MEHEHUH
yciaoBuid Ha ocHoBe puHuuna Jle-Illarenbe.

13. PacTtBOphI, pacTBOpHUTENb, pPACTBOPEHHOE BemllecTBO. PacTBopuMocTb. CHocoObl BbIpaXeHHs
KOHIICHTPALUU PaCTBOPOB.

14. KonnuratuBHble CBOICTBa pa30aBIIEHHBIX PACTBOPOB IIEKTPONMUTOB. 3aKkoH Payns u crieicTBus u3
HETO0: MOHIKEHHUE TEMIIEPATyphl 3aMep3aHUs PACTBOPA, MOBBIIICHUE TEMIEPATYPhl KUTICHHUS.

15. Anenue muddy3um m ocmoca. Ocmormueckoe mapieHue. 3akoH Bant-I'odda. M3oroHnueckwmii
KO3 PHUIIHEHT.

16. T'umo-,u30- M TUNEpPTOHHYECKHE pPAacTBOPbl. OCMOISIPHOCTH M OCMOJSUIBHOCTH. [loHsiTHE 00
n3oocMun. Poiib 0cMOTHYECKOTO TaBiIeHUsI B OMOJIOTHYECKUX cucTeMax. [lma3Monus, rusposus, Typrop.
17. Teopust snexTpoiaUTHYECKON nuccounanuu AppeHuyca. [loHsTHE O CHIBHBIX U cHadbIX
anektposutax . Koncranra nonusamnuu. 3akon paz0asienust OcTBaibaa.

18. PaBHOBecue MeXay pacTBOPOM M OCAIKOM TPYJHOPACTBOPUMOro HsiekTtponuTta. KoHcTanTta
pacTBOpUMOCTH. Y CIIOBUS 00pa30BaHUS U PACTBOPEHUS OCA/IKA.

19. OxucauTenbHO-BOCCTAHOBUTEIbHBIE peaKkuuHu, HuX THIBL. (OCHOBHBIE TIOHATUSA: OKHUCIUTENb,
BOCCTAHOBHUTEIb, OKUCIICHHE, BOCCTAHOBIICHHE. POIIb OKMUCIUTENFHO- BOCCTAHOBHUTEIBHBIX MPOIECCOB B
MeTabonu3me.

20. Nonnszauus Boapl. MoHHOE npousBeneHHE BOAbl. BOAOPOAHBIA U T'HAPOKCUIBHBIN IMOKA3aTEellb.

Boaopoauslii mokazarenb OMOIOTHYECKUX KUAKOCTEH (KPOBb, CIIIOHA, MOYa).

21. [IporonuTudeckas Teopust KUCJI0T W ocHoBaHuM bpencrena-Jloypu. OcHOBHBIE OIpeaeIeHUS:
MPOTOJUTHUYECKAs] PEaKIlusi, KUCI0Ta, OCHOBaHUE, aM(OIHUT, CONMpPSDKEHHBIE Mapbl — KUCIOTa-

OCHOBaHME. THUIIBI TPOTONIUTUYECKUX PEAKIIMIA.

22. OCHOBHBIE NTOHATUSA TEOPUU CTPOCHHS KOMILJIEKCHBIX COCIMHEHHMI: LIEHTPAIbHBIM aTOM, JIUTAH/bI,

KOOPJMHAIIMOHHOE YUCIIO, JIGHTAaTHOCTh. BHOIIOTMYecKH BayKHbIE KOMIUIEKCHBIC COSIMHEHUS: XEIIaThl.
23. KoHcTaHTa HECTOMKOCTH Kak OCHOBHOM KpPUTEpPHH YCTOWYMBOCTH KOMIUIEKCHOTO HOHa. BeiBecTn
KOHCTaHTY HECTOMKOCTH Ha TIpEMepe KoMmraekcHoro katnona [Ag(NHs)]".

24. Knaccudukainus peakuuil B KUHETUKE: PEaKIMM FOMOTEHHbIE, TeTepOreHHbIe; PEaKIUU MPOCThIE U
CIIO’KHBIE.

25. ITlpeaMeT M OCHOBHBIE MOHATHS XUMHUYECKOM KUHETUKU. CKOPOCTb XMMHUECKOW peakiiH, CpeaHss
CKOpPOCTh TOMOT€HHOW PEaKIni, UCTHHHAS CKOPOCTh PEaKITUH.

26. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakIUH OT KOHLEHTpAalMH. 3aKOH JAEHCTBYIOLIMX Macc.
KoHcTanTa ckopocTu peakiuu, ee Gu3n4ecKuil CMbICI.

27. 3aBUCHUMOCTb CKOPOCTH peakuumud oT Ttemnepatypbl. [IpaBuno Baurt-I'opda. OcobGennoctu
TEMIIEPATYPHOTO KO3PPUIIUEHTA CKOPOCTH PEAKIUHU 11 OMOXUMUYECKUX MTPOLIECCOB.

28. Teopusi aKTUBHBIX COYIapeHHMH. ODHepreTMuyeckuil Npoduib peakluu; IOHATHE 00 >HEpPruu
aKTUBALIMKU. Y paBHEHUE AppeHuyca.

29. Katanmuz u kataim3atopbl. ['OMOreHHBIH W TeTeporeHHbl KaTtanu3. CylIHOCTh JAEUCTBUS
KaTaJn3aTOpPOB.

30. Ponp karanuza B KH3HEIEATENbHOCTH oOpraHu3smMoB. depmeHTaTHBHBIN KaTanu3. OcoOEeHHOCTH
KaTaIUTHIECKON aKTUBHOCTH ()EPMEHTOB.

31. bydepusie pactBopel H cucTeMbl. MexaHusMm ~ OydepHoro  neictBus (Ha  IpuUMepe
ruapokapooHaTHoro Oydepa).

32. KonunvecTBeHHbIE XapaKTepuUCTUKH OydepHbix cucteM (pH; 30Ha Oydepnoro aeiictBus: OydepHas
€MKOCTb).

33. ®ocdarnbie OyhepHbIe CUCTEMBI OPraHu3Ma, COCTaB.

34. T'emoryiiobuHOBast OyepHas cucTemMa v €€ JJOKaIu3aIus.



35. AmuHokucnoTHas (6enkoBasi) OydepHas cuctema. KatnonHast 1 aHHOHHaSI.

36. ApreHToMeTpus: TUTPAHT, HHIUKATOP, IPUMEHEHUE B METUKO- OMOJIOTMYECKON MPaKTHKE.

37. Bomopoa. OOmias xapakrepucTuka. B3aumopeilcTBue BogopoJa ¢ KHCIOPOAOM, TIajOreHamy,
aKTUBHBIMM METaJlIaMU U OKCHJlaMu. buosornyeckas posib BOAOPOJA.

38. Ilepokcun  Bomoponma. Ilpupoma cBsizeldi ©W  XUMHYECKHE  CBOMCTBA.  OKHCIMTEIBHO-
BOCCTAHOBHUTEJIbHAS IBOMCTBEHHOCTh. bronornyeckas poib. [IpuMeHenne B MeuIHE U papMalyu.

39. OO6mias xapakrepuctuka 3j1eMeHTOB |A Tpynmbel. OCOOEHHOCTH KOMILIEKCOOOpa30BaHUs FJIEMEHTOB
IA rpynmnel. bruonoruyeckast pojs B MUHEpaIbHOM Oanance opranusma. [IpuMeHeHne coeMHeHu TUTHS,
HaTpUs U KaJKsl B MEAULIMHE U (hapMalluu.

40. O6mas xapaktepuctuka siemeHTOB |IA rpynmbel. buonorumdeckas posnws kameius. [Ipumenenue
COCMHEHUI MarHus, KaJIblus 1 O0apusi B MEHUIMHE U B (hapMaIi.

41. CocTaB KOCTHOW TKaHH, peakluH, JieKallue B OCHOBE ee oOpa3oBaHusA. SIBieHHE H30MOpduU3Ma.
CTpoHLUEBBII U OEPUIUIUEBBIN PaxUT.

39. O6mias xapaktepuctuka snemeHToB III A rpynmbel. XumMudeckas aKTUBHOCTh OOpa W alFOMHHHUS.
AHTHCENITUYECKHE CBOWMCTBa OOpHOW KHCIOTHI M Oypbl. llpuMeHeHHMe amfOMUHHMS B MEIHWIUHE U
(dhapmanuu.

42. O6mas xapakrepuctuka sieMeHToB IVA rpymmbel. CoeauHEHHs Yriepona - OCHOBAa JKUBBIX
opranu3MoB. buonoruueckas poisib yriepoaa u kpeMuusi. TokcuuHoe aeiictBue okcuna yriaepona (II).

43. OO6mas xapakrepuctuka 31emenToB VA rpymnmsl, buonoruueckas pons a3ora, pocdopa, MbIIIbsKa.
XUMHUYECKHe OCHOBBI NMpPHMEHEHHWs B MeAuLuHEe W ¢dapManuu aMMHuaka, okcupaa azora (1), HuTpata
HATpHUsL, OKCUJOB U COJIEH MBIIIbSIKA, CYPbMbI U BUCMYTA.

44. A30T. DIEKTPOHHOE CTPOEHHE aTOMa, BO3MOXHBIE CTENEHM OKHUCIeHUs. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHAS JIBOMCTBEHHOCTb a30THCTOM KHCJIOTBI M €€ coised. IIpuMeHeHne B meaunuHe U
bapmary. TOKCHYHOCTH COJIeH a30THOM M a30THCTON KUCIIOT.

45. O6mias xapakrepuctuka 3nemeHToB VIA. Kucnopoa. AmmoTporHbie MoguUKaAIMU KUCIOPOJA.
XHUMHYECKasi aKTUBHOCTh MOJIEKYJIIpHOro Kucinopozga. buonormnueckas ponb kucnopozga. I[Ipumenenue
030HA U KUCJIOPOJa, a TAKKE COEAMHEHUH KHCI0poia B MEAUIIMHE U (hapMalliH.

46. Cepa. OOmiass xapakTepuCTHKa. OJEKTPOHHOE CTpoeHue aroma. KHUCIOTHO-OCHOBHBIE W
OKHCJIUTENBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA COEAVMHEHUN cepbl. [IpuMeHeHne cepsl €€ COeAMHEHUN B
MeIULMHE U (hapMaIH.

47. Onementsl VIIA rpynmsl (ramorensl). OOmast xapakrtepuctuka. IlpocTele BemectBa M HX
XUMHMYECKass aKTUBHOCTb. XJIOp, CTPOCHHME aTOMa, MOJIEKYJIBl M HOHOB, CTEIEHH OKHUCIICHMS.
KucnopoaHbie KUCIOTHI XJI0pa U UX coiu. buonornyeckas poss xjnopa. [Ipumenenne coemHeHni Xaopa
B MEIMIIVHE.

48. Bpowm, itog. Ctpoenue atomoB U MOHOB. CteneHn okucieHus. Kucimopoaasie coeruHeHus: Opoma u
Hona. buonornyeckas pons Hona. [Ipumenenue coequHenuii Opoma 1 Hoja B MeAMLIMHE U (hapMaruu.

49. O6mas xapakrepuctuka sMeMeHToB VIB rpymmbel. Xpom. DiekTpoHHOE CTpOeHHE aToMa Xpoma.
Kuc10THO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA COEAMHEHUI XpoMa (Ha mpumepe
OKCHJIOB U THUJIPOKCHUJIOB XpoMa). bronorunueckoe 3HaueHre xpoma 1 MOJIMOIeHa B OpraHU3Me.

50. Obmas xapakrtepuctuka snemeHToB VIIB rpynmsl. Mapranen. DIeKTpOHHOE CTpPOCHHME aTroMma,
XapaKTepHbIe CTENEHU OKUCIEeHHs. KICIOTHO-OCHOBHBIE I OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOCTBA
COeIMHEHUH (Ha MpUMepe OKCUI0B U THAPOKCUIIOB Mapranua). Vicronbp3oBaHue nepMaHraHara Kaius Kak
AHTHCETITUYECKOTO CPE/ICTBA.

51. Obmas xapakrtepuctuka snemeHToB VIIIB rpynmel. JKene3o. DiekTpoHHOE CTpoeHHE aToma.
buonoruueckas ponb. ['emorynobun u sxenezocoieprkaimue (QepMeHThl. XHUMHUYECKas CYIIHOCTh HX
JNEUCTBUA.

52. KobGanpr u Hukenb. Baxueiimme coemunenus kobambra (II), xobampra (L) m mmkenms (IT).
OO6pazoBanue KOMIUIEKCHBIX coenHeHni. Butamun Bis.

53. O0Omass xapakTepucTHKa 23jeMeHTOB |IB rpymnmbl. DJIEKTpOHHOE CTpOEHHWE aToMa Me[u.
buonoruueckass posnb. Menbsconepxaniie (epmentsl. llpumenenune cepeOpa B KayecTBe Je4eOHBIX
IIPEnaparos..



54. O6mas xapakrtepuctuka »d3jgeMeHToB |IB rpynmel. DnekTpoHHOE CTpoeHHME arToma IIMHKA.
Bbuonoruyeckast ponb; HUHKOCOAEpKaue (epMeHThl. Mcmonbp3oBaHue COeIMHEHMH LWHKAa U PTYTH B
Ka4yeCTBE JICKAPCTBEHHBIX TPEIapaToB.

7.4 Metoauyeckue MaTepHuaJibl, ONpeae/silonide nNpoueaypbl OueHuBaHUs 3HAHUI, YMEHMH,
HABBIKOB W (WJIHM) ONbITA /IeATEJBHOCTH, XaPaKTePpHU3YKOIIHX JTanbl (OPMHUPOBAHHS
KOMIIeTeHIN i

OnenuBanue CcHOPMUPOBAHHOCTH KOMIIETEHIIMI  OCYIIECTBIISIETCS Ha OJK3aMEHE B  XOC
MIPOMEXYTOUHOM aTTecTauuu. B sKk3aMeHaMOHHBIN OUIIET BKIIIOYAIOTCS TPU TEOPETUUYECKUX BOMPOCA U
3a/laHue JAJIs TIPOBEPKHM yMEHHUs OOYy4YaroIMMHUCSA MPUMEHSTh TEOPETUUECKHE 3HAHUS NJs peLIeHUs
MPAKTUYECKHUX U MPOPECCHOHATHLHO OPUEHTUPOBAHHBIX 3a]1a4.

Kaxaplif  3K3aMeHallMOHHBIA BONPOC U 3a/laHWe OLIEHWBAeTCs MO NATHOAUIbHOM IIKare.
DK3aMeHaIMOHHbIC OWJIETHI YTBEPIKAAIOTCS HA 3acelaHuu Kadeaphl.

[Topsiok BeICTaBIEHUS OLIEHOK 32 HK3aMEH.

Onenka 3a sx3aMeH (D) onpenensercs Kak cpeqHeapu(MeTndecKoe CyMMbI OTBETOB Ha BCE BOIIPOCHI
W 3aJ]aHusl, YKa3aHHbIE B 9K3aMEHAI[MOHHOM OujieTe, C MOMOIIBI0 (POPMYIIBL:

9= Bl+ B2+ B3+ 1Ip
1 :
rae Bl, B2, B3- ouenka 3a 1, 2, 3 ponpoc Oniera.

ITp — ouenka 3 NPAKTHYECKOE 3AaHue.
Hrorosas ounenxka no ancuurnimre (M)  seicrasngercs ¢ yuerom  peliTHHIOBOIO
OaIa. NOIYYEHHONO IPH OCBOCHMI [IHCUHILUINHEL
I+ P
"= .
e P~ pelituarossii 6ann no JHCHHILIHAE,
D~ OUECHKA 33 IKIAMEH.

UtoroBass omenka mo gucuumiumHe (M) ompenensieTcss B COOTBETCTBUM C  MpaBUJIAMH
MaTEeMaTHYECKOTO OKPYTJICHHs, IepecdeT B OIECHKY IO S5-OaapbHON IIKajle OCYIIECTBISETCS B
COOTBETCTBUHM CO IIKAJION mepecyera OalIoB MO AMCUUIUIMHE MPU MPOMEKYTOYHOW aTTeCTallud B
dhopme sK3aMeHa.

8. YueOHO-MeTOAMYECKOE 00ecTeyeHre U CIUIIIHHbI
8.1 OcHoBHas JuTEpaTypa

IleuaTHBIC u3ngaHnus 3J'I€KTpOHHI)IC u3gaHnus

1. Konuun, A. B. O6mas xumus : yaeOHUK /
A. B. Xomnnun ; noxa pea. B. A. Tlonkosa, A. B.
Komuuna. - Mocksa : [DOTAP-Meaua, 2014. -
400 c. - ISBN 978-5-9704-2956-3. - Tekcr :
anekTpoHHbIH / DBC "KoHcynbTaHT cTyaeHTa" :
[caiiT]. - URL : Pexxum goctyna: mo moamnucke
https://www.studentlibrary.ru/book/ISBN97859704
29563.html

2. Xomuun, A. B. O6mas xumust [ DIeKTPOHHBIH
pecypc]: yueonuk / A. B. XKomuun; oz pen. B. A.
ITonkosa. - M.: I'DOTAP-Meana, 2012. - 400 c.:
ui1. — PexuM octyna: 1o noamnvcke
-http://www.studentlibrary.ru/book/
ISBN9785970421086.html

3. [lomnkog, B. A. O6mas xumus [D1eKTpOHHBIH
pecypc] : yue6. / B.A. ITonkos, C.A. [1y3akoB. - M.
: ID0TAP- Menua, 2010. - 976 c. — Pexxum
JIOCTYTIA: 11O TTO/IMKICKE
http://www.studentlibrary.ru/



https://www.studentlibrary.ru/book/ISBN9785970429563.html
https://www.studentlibrary.ru/book/ISBN9785970429563.html
http://www.studentlibrary.ru/book/%20ISBN9785970421086.html
http://www.studentlibrary.ru/book/%20ISBN9785970421086.html
http://www.studentlibrary.ru/%20book/ISBN9785970415702.html

book/ISBN9785970415702.html

8.2 JlonosiHuTeE/ILHAS IMTEPATYPa

IleyaTHnle n3ganusa

DJIEKTPOHHBIE U3/IaHUS

1. XKomaun, A. B. O6mas xumus [ Tekcr] : yue0. /
A. B. Xonnun ; nox pea. B. A. [lonkosa, A. B.
Koanuna. - M. : I'D0TAP-Menua, 2012. - 400 c.
2. Tlomnkos, B. A. O6mas xumus [Tekcr] : yue0. /
B.A. ITonikos, C.A. Ily3akos. - M. : '90TAP-
Menua, 2007. - 976 c.

3. [IpakTrkym 1o o01IeH 1 OMOOpraHUIECKOM
XUMHH : yae0.mocobue / mof pen. nmpod. B. A.
[TonkoBa. - 4-e 3., mepepad. u jaoI. - M. :
Axanemus, 2013. - 256 c.

4. XuMusi: OCHOBBI XMMHUU JKUBOTO [ TekcT] :
yuae0.1s cTya. By3oB / B. . Cnecapes. - 5-¢ u3n.,
uctp. - CII6.: Xumuznar, 2009. - 784 c.

1. ITy3akoB, C. A. Xumus [ D1eKTpOHHBIN pecypc]:
yueOHuk / C.A. Ily3akoB. - 2-€ U31., UCIIp. U JOII. -
M. : I'D0TAP-Menua, 2006. - 640 c. — Pexum
JIOCTYTIA: 10 MOAMKICKE
http://www.studentlibrary.ru/book/
ISBN5970401986.html

9. Ilepeyenb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHHUKAMOHHOM

ceru «HHTEpHET»

HeO0O0XO0AMMBIX JJISI 0CBO€HHSI TUCHUIINHBI,DBC

1. Tlopran «OGpa3oBanue» [InMeKTpOHHBIN pecypc]. — Pexum nocryna:

http://www.humanities.edu.ru.

2. ®epnepanbhblii noptan «Poccuiickoe oOpa3oBanue» [DneKTpoHHBIHN pecype]. — Pexxum nocryma:

http://www.edu.ru

3. ®enepanbHoe xpaHunuine «EnnHas koutekuus HUPPoBbIX 00pa30BaATENbHBIX PECYPCOBY»
[DnexTponHsIit pecypc]. — Pexum noctyna: http://school-collection.edu.ru

U Jp.

4. http://filam.ru/view_cat.php?cat=11 — caiir mo KCE

5. Caiitr HayyHo-nonyssipHoro xypHaia no KCE[DnekTponHslii pecypc]. — Pexum goctyna:
http://www.limm.mgimo.ru/science/links.html

6. Hayunslii xypHan «Nature» [DnekTpoHHbIH pecypc]. — Pexum noctyna: www.hature.com

7. Hayuno-nonymnsipHblii )xypHan «Hayka u )u3Hb» [DnekTpoHHbIN pecypc]. — Pexum nocryna:

https://www.nkj.ru/

8. HurepHer-pecypce «Ycrexu Om3nuecknx Hayk» [DnekTpoHHBIH pecype]. — Pexum moctymna:

https://ufn.ru/

9. https://biblioclub.ru/index.php?page=book blocks&view=main ub

OBbC «YHuBepcuterckas 6MOIMOTEKa OHIIAHHY
10. https://e.lanbook.com/ DBC UznarensctBa « JAHb»

10. JIuiieH3H0OHHOE U CBOOOHO PacnpocTpaHsieMoe NporpaMMHoOe odecrieyeHmne

HaumenoBaunue

Jorosop

CCpBI/IC IMPOBCPKH YHUKAJIIbHOCTH TCKCTA

Jlorosop Ne 149/3K ot 24.07.2023

[Tnardopma BuaeokoHbepentmii Webinar

Jorosop Ne C-9820 ot 14.12.2022

1C: Yuausepcurert [Ipod

Jorosop Ne 27 ot 30.04.2014

kaspersky endpoint security

Jorosop Ne 179/3K ot 18.08.2023

Apxusarop 7-zip

becnmaTHbIi

Adobe Acrobat Reader DC

becrinatabli

Astra Linux Common Edition

Horosop Ne 199/9T ot 12.09.2023



http://www.studentlibrary.ru/%20book/ISBN9785970415702.html
http://www.studentlibrary.ru/book/%20ISBN5970401986.html
http://www.studentlibrary.ru/book/%20ISBN5970401986.html
http://www.humanities.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://filam.ru/view_cat.php?cat=11
http://www.limm.mgimo.ru/science/links.html
http://www.nature.com/
https://www.nkj.ru/
https://ufn.ru/
https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
https://e.lanbook.com/

1C: DnekTponnoe odydenne. KopropatuBHbIit Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET

1C: DnekTponHoe oOydenue. Beb-kabuneT Horosop Ne 78/3T ot 06.06.2022
IperoiaBaTessi ¥ CTyICHTa
KoncynbranT [1mroc Jorosop Ne 318/9T ot 09.01.2023

11. Onucanue MAaTepHAJbHO-TEXHHMYECKOH 0a3bl, He0OXOAUMOH JJIs1  OCYIIeCTBJICHHS

o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE

11.1 IlomeneHus il MPOBeACHUA Y4eOHbIX 3aHATHI

[lomemennss  mast  TpOBEAEHUS  YY4EOHBIX  3aHATHH,  COOTBETCTBYIOIIME  JEHCTBYIOIIUM

IIPOTUBOIIOXKAPHBIM [TPABUIIAM U HOPMAM.

11.2 Texnu4yeckue cpeacTBa 00yUeHHs

Jns peanuzanuu IUCUMILIMHBI UCIIOJIB3YIOTCS CIIEIYIOIINE TEXHUUECKUE CPEICTBA:

- TEXHHUYECKHE CPEJCTBA Nepeaayn yuyeOHOW MHPOpPMAalWu — MPOEKIMOHHAsS almapaTypa MIHPOKOTO

Ha3HAYCHHUS;

- TEXHUYECKUE CPEICTBa KOHTPOJsSI 3HAHUI — KOMIIBIOTEPHBIC Mporpammbl B mojcucteme Moodle

LMS, npumMenstonuecs ais IpOBEACHHS TEKYIIET0 KOHTPOJIS 3HaHUN 00yJaronnxcs;
- obopynoBanue (AyIuTopuu C MyJIbTUMEIUUHBIM 000pYyIOBaHUEM; HAOOPHI XUMHUYECKOU IMOCY/bI;
PEaKTHBBI, TEPMOMETPBI; HMOHOMEPBI-PH-METpPBI; KOHAYKTOMETpP; CTajJarMOMETpbl; BHCKO3UMETPHI;
MHUKPOCKOTIBI;  (POTORIIEKTPOKOIOPUMETDP;  CIIEKTPOPOTOMETP; AHATUTHYECKHE BECH; TEPMOCTAT;
CYUIWIBbHBIN 1IKad; AeTUTeNbHbIe BOPOHKHU; OIOPETKHU U1l TUTPOBAHUS; MEPEMEIINBAIOIIEE YCTPOICTBO
IUISL DKCTPArupoBaHUs; YCTaHOBKA TOPU3OHTAIBHOTO M BEPTHKAIBLHOTO AIIEKTPO(dope3a; MarHUTHEIC
MEIIaNIKK; HarpeBaTelb MPOOUPOK; EHTPUGYTH.)

IToMelieHnst OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOAKIIOYEHU K ceTu VHTepHeT
1 o0ecreueHrneM JIOCTYIIa B SJIEKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
11.3 Homenienus A1l CAMOCTOATEIbHOM Pa0dOTHI
[Tomenienus: OCHaIIEHbl KOMIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO MOJKJIIOYEHHUS K ceTh MHTepHeT u
o0ecrniedeHus JOCTYIa B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.



PaGouas nmporpamma nucuurinHbl «OO0MIast U HEOPraHUYECKAss XUMUS

Pa3paborana:
Cr. ipen. kadeapsl odmen u MypasnéBa A.b.
OMOJIOTMYECKON XUMUU

OO6cyxneHa:

Ha 3aceJaHuu Kadeapsl oOuen u

OMONIOTHYECKOI XUMUH,

3aB. Kadeapon Onpbexbsn K.C.

CornacoBana ¥ peKOMEHJOBaHA K MCIIOJIb30BAaHHIO B 00Pa30BaTEIIbLHOM IIPOIecce sl 00YJaroIXCs Mo
HanpasneHuto nmoaroroBku 19.03.01 buotexnonorus 2023 roga Habopa 3a04HON HOpPMBI 00YUEHUS
31.05.2023

PyxoBonutens OIIOII BO Yypunosa T.M.

JlekaH ¢akyibTeTa T'yMaHHTAPHOTO
1 MEJIUKO-OMOJIOTHYECKOT0 00pa3oBaHus denprxo H.A.
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