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Paboyas nmporpamma y4eOHOM nuctuiinebl “O011as 1 Heopranudeckas Xumus~ pazpaboTaHa Ha
OCHOBaHMHU y4eOHOTO TiaHa 1o cnenuanbHocTu 33.05.01 dapmanus, yreepxaeHHOro YuensiM CoBeToM
VHuBepcurera, mporokon ot  «28»  ¢espans 2023 1., Ne 2; B coorBerctBuu ¢ ®I'OC BO mo
cnenuanbHocT  33.05.01 dapmanus, yrBepkACHHbI MUHHCTEPCTBOM O0pa30BaHMSI U HAYKU

Poccuiickoit @enepanuu «27» mapra 2018 r. Ne219.

1. HEJIb 1 3AJTAYX OCBOEHUSA JTNCHUTIJINHBI

Henpb: u3ydyeHue 3aKOHOB U TeOopul OOLIEH M HEOPraHWMYECKOM XHWMHUHU, KOTOPBIE SBIISIOTCS
(1)YH)IaM€HTOM A1 OCBOCHUA APYIrUX CCTCCTBCHHOHAYYHBIX, CIICHUAJIBHBIX H HpO(i)eCCI/IOHaJ'IBHBIX

JAUCIHUIIIINH.

3agauu:

- (opMHpOBaHHE TEOPETUUYECKUX 3HAHUN B 00JIACTU COBPEMEHHBIX MPEACTABICHUA O CTPOCHUU
BEI[ECTBA, OCHOB TEOPUN XMMHUYECKUX IPOILIECCOB, YUCHUS O PACTBOpPAxX, PaBHOBECHBIX IpoOlleccax B
pacTBopax 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB, XUMUU AJIEMEHTOB; POJIM U 3HAYEHUS] OCHOBHBIX MOHSTUH,
METO/IOB U 3aKOHOB XMMHH OOIIel M HEOpraHM4ecKod B (apManui M B MPAKTUUYECKON NESTEILHOCTH

IIPOBH30pPa; OCHOBHBIX pa3ZiCJIOB U 3TAllOB €€ pa3BUTUA COBPEMECHHOC COCTOSTHHUC,

- (bOpMI/IpOBaHI/Ie YMCHHSA UCII0JIb30BaTh COBPEMCHHBIC TCOPUH U ITOHATUSA O6HICI>1 XUMUU 1JIs1 BBISIBJICHUA
(bYHI[aMeHTaJ'IBHI)IX CBsI3el MCKAY IMOJIOKCHHUEM XHMHYECKOI'O D3JICMCHTA B nepnommecxoﬁ CHCTEMC
3JICMCHTOB III/I MeHI[CJ'ICCBa, CTPOCHUEM €TI0 COC,Z[I/IHGHI/Iﬁ n HuX (bI/ISI/I‘ICCKI/IMI/I, XUMHUYCCKUMHU
CBOI\/'ICTBaMI/I, OMOJOTMYECKON aKTHBHOCTBIO U TOKCUYHOCTBIO, OCBOCHHME BCEX BHAOB HOMCHKJIATYPBI

HCOPraHU4YCCKHX COCI[I/IHGHI/II‘/'I;

- q)OpMI/IpOBaHI/IC YMEHHA pacuceTa OSHEPICTUUYCCKUX  XAPAKTCPUCTUK XHUMHUYCCKUX IIPOLECCOB,
OIIPCACIICHUA HAIIPABJIICHUA U FJ'IY6I/IHBI HX IMIPOTCKaHUA, croco0oB pacu€Ta XUMHYCCKUX paBHOBCCI/Iﬁ 10

HU3BCCTHBIM HUCXOJHBIM KOHICHTPAIHUAM U KOHCTAHTC PABHOBCCHUS;

- (I)OpMI/IpOBaHI/Ie HAaBBIKOB TIPOBCACHUSA XUMHYCCKHUX OKCIICPUMCECHTOB (HpO6I/Ip0‘lHHX peaKHHfI,
MPUTOTOBJICHHUA PpPACTBOPOB, OIPEACICHUA UX IIIOTHOCTH, CII0CO00B JIOBEJICHHUE MAacCOBOM JIOJIM

PAaCTBOPCHHOI'O BCIICCTBA 10 Hy)KHOﬁ BCJIMYNHBI, UCITIOJIb30BAHUC METOId UHTCPIIOJIAINU U I[p)



2. HIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OB YYEHUSA

(I)ole/lpyeMble B Ipouecce N3yIeHus y'{eﬁnoifl JAUCHUIIIMHBI KOMIICTCHIIUHA

HaumenoBanune kaTeropun (rpynimbi)

. Koa 1 HanmeHoBaHUe KOMIETEHIIMU (MJIM €€ YaCTH)
KOMIIeTeH U i

1 2

OIIK-1 Cnoco6eH HCI0ab30BaTh OCHOBHBIC OMOJIOTHYECKUE,
(1)I/I3I/IKO-XI/IMI/I‘I€CKI/I€, XUMHNYECCKHUEC, MAaTEMATUUYCCKNEC METO b1
Tpogeccnonaabuas Merogoaorus | I pa3paboTKH, UCCICAOBAHUN U IKCTICPTU3HI JIGKAPCTBEHHBIX
CPEJICTB, M3rOTOBJICHHS JICKAPCTBEHHBIX MTPENIapaToB

N/onk-1.-2 IlpumeHser OCHOBHBbIE (U3UKO-XUMHUECKHE M XUMHUYECKHE METOJAbl aHajau3a Juls
pa3paboOTKH, UCCIEOBAaHUM U SKCIEPTU3BI JIEKAPCTBEHHBIX CPEACTB, JEKAPCTBEHHOT'O PACTUTEIBHOIO
CBIPBSl U OMOJIOTUYECKUX 0OBEKTOB

N onk-1.-3 [IpumeHsieT OCHOBHBIE METOAbl (PU3UKO-XMMHUYECKOTO aHallM3a B HW3TOTOBJICHUU
JIEKApCTBEHHBIX IIPENapaToOB

MoHuTOpUHT kauectBa, | [IKO-4 CnocoGeH ydacTBOBaTh B MOHUTOPHHTE KauecTBa,
dpPekTHBHOCTH H 6e30macHOCTH | YPPEKTUBHOCTH U OE30MACHOCTH JIEKAPCTBEHHBIX CPEJICTB U
JIEKAPCTBEHHBIX CPECTB JIEKapCTBEHHOTO PACTUTEIHLHOTO CHIPHS

N Anko-4.-2

Ocy1iecTBiseT KOHTPOJIb 3a IPUTOTOBJIIEHUEM PEAKTHBOB U TUTPOBAHHBIX PACTBOPOB

3. MECTO YYEBHOM JUCHUILIVHBLI B CTPYKTYPE OBPA30OBATEJIBHOM
ITPOI'PAMMMBbI

VYueOnas aucuuriauHa “O01miast 1 HeopraHudeckast XuMusi” OTHOCHUTCS K O6710Kky b1 6a30Boit uactu

b1.b.8 yueGHoro mnana mno crneuuaibHoctu 33.05.01 dapmanus.

Martepuan IUCHUIUIMHBI OMHPAETCs HAa paHee NpUOOpeTeHHbIE 3HAHUS, (OpMUPYEMBIE Y

o6y11a10mnxc;1 B paMKax IIKOJIbHOM IIporpaMmnl: O6ma51 XHUMHUA, HeOpFaHI/I‘ICCKaﬂ XHUMHUA, dusuka.



4. TPYJJOEMKOCTbH YUYEBHOM JUCIUILIVHBI 1 BUJIbI KOHTAKTHOM PABOTHI

KoJu1-Bo yacoB B
Buja padornl Bcero uacos cemecrpe
Ne 1 Ne 2
1 2 3

KonTakTHasi pa6oTa (Bcero), B TOM 4rucle: 108 o4 o4
AyauTtopHas padora 108 54 54
Jlexuu (JI) 28 14 14
[Tpaxktuueckue 3ausarus (I113)
Cemunapsl (C)
JlaGoparoprsie pabots! (JIP) 80 40 40
BueaynutopHnas paéora
CamocrosiTesibHasi padoTa 00yualonierocs 72 54 18
(CPO)
Bua npomesxkyTrouHoit 3aqer (3) )
aTTecTalmu 3K3aMeH (3) 36 = 36
UTOIO: O6mas 4ac. 216 108 108
TPY10eMKOCTh 3ET 6 3 3

5. CTPYKTYPA ¥ COAEP)KAHUE YYEBHOM JUCIATIJINHBI

5.1 Pa3znennbl yueOHO TUCUMIIJIMHBI M KOMIIETEHIIUN, KOTOPbIE H0JKHbI ObITH OCBOEHbI P UX

U3yYeHHH

Ne Hnaexc HaumenoBanue
n/ | KoMIeTeHl | pa3aeja y4eOHou Conep:xkanue pasaeJia
1| HH AUCHMILTHHBI
1 2 3 4
Beenenne. TexHuka 6e30IacHOCTH U IIpaBuia pabOTHI B
xumuueckoit sabopatopun. HomeHknaTypa HeopraHudecKux
coeuHeHUH. OCHOBHBIE MOHATHSA M 3aKOHBI XMMHH; CIIOCOOBI
Beenenue. OCHOBBI | pacuera KOHILIEHTpalMii  pacTBOpoB (MaccoBast — J0J,
Tcopun MOJISIPHOCTb, HOPMAJbHOCTb, TUTp); HOHSATHE OSKBUBAJIEHT U
XHMHICCKHX (bopMyIbl U1 pacyeTa MOJIIPHBIX MacC SKBUBAJIEHTOB.
IPOLIECCOB.
N Cucrema u BHemHAa cpena. Tumbl cucrem. CocTosiHUE
YEHHE O
cUCTEMbl U (YHKLHMU COCTOsSHUS. BHyTpeHHss »Heprus
OIIK-1, pacTBopax.
1 cucreMbl. TemnoBsle d3¢pdekrsl  peakuuu. Ilonstue o
[IKO-4 PaBHoBecHbIC
tepmoxuMun. 3akoH I'ecca u cinencreus us Hero. IlonsTue 06
IPOLIECCHI B
sHTanenuu.  Ilonatme 00  dHTponMH, Kak  Mepe
acTBOpax .
p P HEYIOPSAJAOYEHHOCTH CHUCTEMBI M €€ TEPMOJANHAMHYECKOU
JJIEKTPOIUTOB

BEPOSATHOCTH. 3aBHCUMOCTh BEJIWYHMH SHTAJIBIIMU U 3HTPOIHUH
OT TIOJIOKEHHsSI  3JeMEHTa, oOpa3ylolero XUMHYECKOe
coequnenne B [IC. TepMoamHamMHu4yecKHe IOTEHIIUAIIBI
(aHeprumn I'n66ca u I'enpmrombia.) Kputrepuii
CaMOIIPOU3BOJIFHOTO  MPOTEKAHUS XUMHUYECKOM  peaKiMH.
TaOnuubl CTaHIAPTHBIX M3MEHEHHMH TEepPMOJAMHAMHYECKUX




BenuuuH. OlpeneneHre HamnpaBiIeHUs CaMOIIPOU3BOJIBHOTO
IIPOTEKAHUS XMMUYECKOM PEAKIUU.

XuMuueckasi KUHeTuKa. CKOpOCTb XUMUYECKOW PEAKITUH.
Peakuuu mnpocteie W crnoxkHbIE. MexaHU3M XUMHUYECKHX
peakuuii. CpenHss U MIHOBEHHAsh CKOPOCTb pEaKLHUU.
@DaKTOpBl, BIMSAIOLNIME HA CKOPOCTh XMMHUYECKUX pPEAKUUN B
FOMOT€HHBIX U TETEPOr€HHbIX CUCTEMaX. 3aBUCUMOCTH
CKOPOCTH TMPOCTOM pEeakuuu OT KOHIICHTPALHUH. 3aKOH
nercrByromux macc. [lopsnok peakunu. KoHctanTa ckopoctu
peakuuu. 3aBUCUMOCTb CKOPOCTH PEaKLHUU OT TEMIIEpaTyphl.
[IpaBuno Bant-I'opda. VYpaBHenme AppeHuyca. IDHeEprus
aKTUBALlM. DHEPrusl akTUBALMU KAaTaIUTHUECKUX PpEaKUuid H
CYIIIHOCTh JICUCTBUA KaTaanu3aTopa.

O6patumble U HeoOparumble peakuuu. CocTosiHUE
XMUMHUYECKOTO paBHOBecUs. OTIMYME COCTOSIHUS XUMHUYECKOTO
PaBHOBECHSI OT KHHETHYECKHM 3aTOPMOKEHHOIO COCTOSTHUS
CHUCTEMBI. Y CJIOBUS XMMHUYECKOIO PABHOBECHUS B TOMOT€HHBIX U
reTEePOreHHBIX CUCTEMAX. Kunernueckas TPaKTOBKa
XUMHYECKOTO PAaBHOBECHS. 3aKOH JEHUCTBYIOIIUX Macc s
XUMHUYECKOTO paBHOBeCcHs. KOHIEHTpalMOHHAas KOHCTaHTa
paBHOBecHs, €€ PU3NIECKHil CMBICIL. CMEIeHne XUMUYIECKOTO
paBHoBecus. [Ipunnmn Jle-Illarense-bpayna.

aﬂeKTPOHHafI TeOpI/IFI OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaknuii (OB) (ITucapxesckuii). OB - cBoOWCTBa 3JIEMEHTOB H
UX COEOUWHEHHWH B 3aBHUCHUMOCTH oOT nonoxkenus B IIC.
H3MeHEeHNE CTENeHM OKHCIICHHS aTOMOB »jeMeHTOB B OB-
peaknusax. ConpspKeHHBIE Tapbl OKHCIUTETh-BOCCTAHOBUTED.
CrannmaptHoe wu3MeHeHue »Hepruu [mnb6ca OB-peakmuii u
CTaHJAPTHHIE OKUCITUTEIILHO-BOCCTAHOBUTEIHHBIC TTOTCHITNAIBI
MOJTypEaKIrid.

JucnepcHple cuCTeMbl. XapaKTepUCTUKAa HCTUHHBIX
pacTBOPOB, UX PoOJib B (papMali U MeaUIMHE. XUMHYecKas U
¢usnueckas Teopun pactBopoB. Ilpomecc pacTtBopeHwHs.
H3MmeHeHne  CBOWCTB  pacTBOPEHHOTO  BEIIECTBA U
pactBoputens. CBoicTBa pacTtBoputesieil. PacTBopuMOCTb.
QdaxkTopel, BIMSIOINIME Ha  pacTBopuMocTb.  [Iporecc
pacTBOpeHUs, Kak (U3UKO-XUMHYECKUN po1ecc.
TepmoauHaMuuecKuid  aHAIW3  Tpollecca  PacTBOPEHUS.
PacTtBOprMOCTh Ta30B B XKUAKOCTAX (3aKoHBI ['enpu, JlanbToHa,
I'enpu-JlanpToHa). 3aBUCHUMOCTH PACTBOPUMOCTH Trasza oOT
KOHIIEHTPALIMU PACTBOPEHHBIX B BOJE 3JCKTPOJHUTOB, (3aKOH
CeueHoBa).

KonnuratuBHple ~ CBOMCTBA  pPacTBOPOB. Ocwmoc,
ocMoTHYeckoe  naBieHue. 3akoH  Bant-T'odda. Poxb
OCMOTHYECKOIO JaBJIE€HUS B OMOJIOTUH, MEAULIMHE, (hapMaIiy.
N30TOHNYECKHE B TUIIEPTOHUYECKUE PACTBOPBI.

OCHOBHBIC  IIOJIOXKCHUS TCOpHUUn BHCKTPOHHTHHCCKOﬁ
JUCCOoaliuu. Hpoueccm HOHH3allMKu KW  JUCCOIHalluu,
BJIMAHUC Ha HUX TPHUPOABLI PACTBOPHUTCIA H PACTBOPCHHOI'O
BCIICCTBA. TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ aHaJn3 mnmponecca
JUCCOIMalluu. CremncHb JHUCCOIMAIUM U €€ 3aBUCHUMOCTh OT
TCMIICPATYpPbl, OTHOMMCHHBIX HOHOB, KOHIICHTPAIIUN. CunbHbIe




u crnabble JJIEKTPOJIUTHI. KoHncranra HMOHU3ALUHU
(muccoumammu) — K, Kb [uccoumanus MoOJeKyl BOJIBIL.
HNonHoe mnpousBencHue BOAbL. BomOpoaHBIA IOKa3aTelsb.
PaBHOBecHBIE IIpoLleCCHl B PAacTBOpPax MajOPaCTBOPUMBIX
NIEKTPOIUTOB. [Ipon3BeeHne pacCTBOPUMOCTH WJIM KOHCTaHTa
pactBopumocTu. ['maponus coseil. MexaHu3sM rujposmsa Io
KaTUOHY M  aHMOHY C TO3UIUU  MOJSPU3AIMOHHOTO
B3aUMOJCUCTBUA HMOHOB COJIM C  MOJIEKYJaMH  BOJBIL
TepmoarHaMMYECKUN aHAIM3 Ipouecca ruaposmsa. Teopuu
KHCIIOT ¥ OCHOBAaHMW: HEIOCTAaTKH TEOPUM KHUCIOT U
ocHoBaHui Appenuyca. [IpoTonutuyeckas Teopus KHUCIOT U
ocHoBaHuil bpencrena - Jloypu. OcCHOBHBIE OIIpe/EICHHUS.
Tunel NOpPOTOIUTHYECKUX peakuui. OJEKTPOHHAs TEOpHs
KHCIIOT M OCHOBaHMW. Kwucimotel M ocHoBanus Jlprouca.
[Ipouecchl mMoHM3aMM (IMCCOLMALIMN), TUAPOJIM3A, PEAKIUU
HeUTpanu3auu, aMQpOTEepPHOCTH TUIPOKCUIOB C TOUKH 3PEHUS
Pa3IMYHBIX TEOPUN KUCIOT U OCHOBAHUM.

OIIK-1,
I1KO-4

Crpoenue
BEIECTBA.

OOmas
XapaKTEePUCTHKA
9JIEMEHTOB
MEePUOINYECKOMN
CHCTEMBI.

OcHOBHBIE MOJIOKEHUSI KBAHTOBOW MEXaHUKH: KBAHTOBAs
Teopus uznydenus [lnanka-OHHIITENHA; KOPIYCKYJISPHO-
BOJIHOBOM JTyanu3Mm; ypaBHeHue Jlyn ne bpoiins; mpuHmn
HeonpenenenHoctu I'eizendepra. OpOutanb. Yersipe
KBaHTOBBIX YHUCIIA.

['padpuueckoe m3o00pakeHne aTOMHBIX OpOUTANICH: MOJIETh
JNEKTPOHHOTO 00Jlaka, T'paHWYHAsl TOBEPXHOCTb, KBAHTOBAs
sAYeiKa. OcCHOBHBIE ~ 3aKOHOMEPHOCTH  (OPMHPOBAHHE
ANEKTPOHHBIX O000JOYEeK AaToOMOB: MPUHUUI HaWMEHbLIEH
sHepruu, 3amnper Ilaynu (moxypoBeHb, €ro 3JIEKTpOHHAas
€MKOCTb; YPOBEHb, 3JIEKTPOHHAS €MKOCTb YPOBHEMW); MpPaBUIIO
['yHna, sMmupuyeckoe MpaBUJIO COCTABICHUS AIIEKTPOHHBIX
dopmyn. Ilepuoauueckuid 3aKOH U €ro COBpPEMEHHas
dbopmynupoBka. 3akoH Moszmu. PaboTer Uenuka. M3oTtormebl.
[Ipumenenue "MeueHHBIX" aTOMOB B MEIUIIUHE.
[Tepmomnueckass cuctema (IIC) w  ee  BapuaHTHI:
KOPOTKONEPUOAHBIH M UIMHHOTEPUOJHBIC;, KOHCTPYKLUS
KopoTkonepuoanoro Bapuanta [IC: mepuoxa, rpymma,
noarpynma; 4 cemeiictBa (Onoka) s1aeMeHTOB. Bakneiimue
XapaKTePUCTUKU aTOMOB, MEPHOJUYECKHUI XapakTep UuX
U3MEHEHUS: OpOUTANBHBIM paJuyC, DSHEPrus HOHHU3AIMH,
CPOICTBO K ANEKTPOHY; OTHOCHUTEJbHAS
ANEKTPOOTPUIIATENILHOCTh, 3G (EKThl  SKpAaHUPOBAHUA U
MPOHUKHOBEHHUS OJJIEKTPOHOB K sApy, 3GhGdeKT B3auMHOTO
OTTAJIKUBAHUS DJIEKTPOHOB OJIHOTO CJIOSl; BTOpUYHAs U
JOTIOJIHUTEbHAS.

OCHOBHBIE XAapAaKTEpPUCTUKHM XHUMHUYECKOWM CBSI3U -
9Heprus, JJIMHA, BaTeHTHBIN yroa. CymHocTs paboT [eliTnepa-
Jlongona. OCHOBHBIE TMOJIOKEHUST METOJA BaJEHTHBIX CXEM
(BC), nmBa mexanum3ma oOpa3oBaHUS KOBAaJEHTHOW CBSI3U -
0OMEHHBI u JOHOPHO-AKIENTOPHBIH, 31EKTPOHHO-
CTPYKTYpPHBIE  JUAarpaMMbl ~ MOJIEKYJ, JeJIOKaJu30BaHHas
(MHOTOLIEHTPOBAsI) CBSI3b; G- U T-CBSA3b HA MPUMEPE MOJIEKYIBI
CO,. TI'mbpuamsanus aTroMHBIX opbOurtaneid. YciaoBus




YCTOMYMBOU rUOpHIN3AIHH. IIpoctpancTBeHHas
KOH(HUrypanus MOJEKyl, OO0pa30BaHHBIX THUOPUAHBIMH H
"qucteiMu" opOuTansamu. [lonspuzanus KOBaJEHTHOW CBSI3H.
JunonbHBIA MOMEHT CBSI3U U MOJISIPHOM MoJiekyibl. CBoiCcTBa
COCAVHEHUN C KOBAJICHTHOM CBA3blO. loHHas cCBs3p —
IPEACIbHBIA  ClIydald KOBAJEHTHOW IIOJIIPHOM CBs3H, €€
HEHAChII[aeMOCTh, HEHANpPaBJIEHHOCTb. MOHHBIE KpHUCTAJUIbI.
CpoiictBa HOHHBIX KpuctaimoB. Henocratku wmeroma BC.
Meron MOJIEKYJISAPHBIX opOuTanei. Caa3bIBaromue,
PasphIXJIAIOIINE U HE CBS3bIBAIOIIME G- U T-MOJIEKYJISPHbIE
opOutanu. MexMonekyasipHoe B3aumojeiictBue. Ero poiss B
00pa30BaHUM MOJIEKYJISIPHBIX KPUCTAJUIMYECKUX pEILIETOK, B
mpoueccax 00pa3oBaHUS  PacTBOPOB, 3JIEKTPOIUTHUECKOUN
muccounanuu. Bogopoanas cBsa3b.  [lonspuzamuss HMOHOB,
HOJIAPU3YEMOCTh M MOJISIpU3YIOLlee JeHCTBUE; (PaKTOphI, OT
KOTOPBIX OHU 3aBUCAT: THUIl AJIEKTPOHHON OOOJOYKH, MOHHBIN
MOTEHLHA.

Omnpenenenue MOHSTHUS - KOMILJIEKCHOE
(KOOpAMHALIMOHHOE) COEIMHEHHE (KC). Crpoenue
KOMIIJIEKCHOTO COEIMHEHUS: IeHTPAIbHBI aToM, JHMTaHAbI,
BHYTpeHHss1 U BHemHss chepa KC, koopauHaAIIMIOHHOE YHCIIO
LEHTpaJIbHOTO aroma (MOHa). THIbl LEHTPAJIbHBIX aTOMOB IO
CTPOEHUIO DJJIEKTPOHHBIX 00004YeK. Tumbl JUTaHIOB IO
JIOHOPHOMY aTOMY, IEHTaTHOCTb JIMTaH10B, HOMeHKIaTypa KC.
YCTOWYMBOCT, KOMIUIEKCHBIX COCIMHEHHH; (DaKTOpbI, OT
KOTOPBIX OHa 3aBUCHT. Pabotrer UYyraeBa, Uepnsesa.
Knaccudukamuss u uzoMepusi KOMIUIEKCHBIX COEIUHEHUIL.
buonoruueckas poib KOMIUIEKCHBIX COCIMHEHUH,
MeTAIIOPEPMEHThI, XUMHYECKUE OCHOBBI MIPUMEHEHUS
KOMIUICKCHBIX ~COEIMHEHUN B (dapMmaluu U MEIUIMHE.
[Ipupoa XMMHUYECKON CBSA3M B KOMIUIEKCHBIX COEIUHEHUSX.
OcHoBsl Teopun 11BeTHOCTH KC.

XUMHSL 3JEMEHTOB KakK pasziel]l XUMHUHU, HW3y4darouun
CBOWMCTBA DJIEMEHTOB W WX coenuHeHnid. Kiaccudukanus
3JIEMEHTOB B  3aBHCUMOCTH OT CTPOEHHUS  BaJIEHTHBIX
JJICKTPOHHBIX ~ oOoyouek  (cemelictBa, Onokum).  OOmas
xapakrepuctuka (mosnoxkenue B IIC, cTpoeHue 3IeKTPOHHBIX
000JI04eK aTOMOB, BO3MOXKHBIE M TPOSBISIEMbIE CTEIECHH
okucienus) p-anemenroB. Ilomoxenuwe B IIC s-, p-, d-, f-
3JIEMEHTOB.

p-Onementer I, 1V, V, VI (xamekorens), VII
(ranmorenst), VIl (Gmaropoanbie raspl) rpynmn. V3meHeHue
CBOMCTB p-anmemenToB npu nepexoae ot Il rpymmer x VI
rpynne  (pasmMep — paauyca,  IMOTEHIMAl  HWOHM3AIMH,
EKTPOOTPULIATENBHOCTD U JP., XapaKTeP BBICHIMX OKCUIOB U
THJIPOKCUIOB).

p-Onementsl I rpynmel. OOmas xapakTepUCTHKA.
SIBneHMe  BTOpPUYHOW  TNEPUOJMYHOCTH B  H3MEHEHUU
OpOUTANBHBIX PaJMyCOB U PHEPIrUU MOHU3ALUH, €€ MPUUYHHBI.
OneKkTpoHHas Je(QUUUTHOCT, M €€ BIHUSHHE Ha CBOICTBa
JJIEMEHTOB U UX COETUHEHUH.

Bbop. OOmas xapakrepuctuka (monoxenue B IIC,




CTPOCHHE ODIIEKTPOHHBIX 000JI0YEK AaTOMOB, BO3MOXKHBIE U
IPOSBIIIEMbIE CTEIIEHU OKUCJIEHUS, HaXOXKJIEHUE B IMPUPOAE,
nojydenue, (U3NYecKue CBOICTBA). XUMHYECKHE CBOMHCTBA.
Boposonoponsr (6opansr). O6pa3zoBanue 3-X HEHTPOBOH CBS3M.
BopodropoBomoponnas kucnora. Oxcun 0Gopa, oproOopHast
kucinorta. lloBegeHue OpPTOOOHOW  KUCIOTBI B BOJIHBIX
pacTBOpax C TMO3ULUU JJIEKTPOHHOW TEOpPUHU KHUCIOT U
ocHoBaHuil (Teopun Jlptouca). boparel: Terpabopar HaTpus,
nexkaruapar — terpabopatra  Hatpus  (Oypa), THUIPOIHU3,
TEPMHUECKOE PA3JIOKEHUE TeTpabopaTa HaTpHsl; MeTaboparTsl,
"mepnbl". Ddupsl GopHOI KuCIOTHL. Peakums o0Opa3oBaHus
OOpHO-ITHIIOBOTO  d(upa, oOKpacka TIUIAMEHH JIETY9UMH
coenuHeHusiMu  Oopa. Pomp Oopa kak OwosnemMeHTa B
opranuzme. [IpuMeHeHue coenuHeHH Oopa B MEAMIIMHE,
dapmaruu. XHUMHUYECKHE OCHOBBI TOKCHYECKOTO JIEUCTBUS
coeIMHEHUH Oopa.

Amtomunuii. OOmiasi xapakTepucTHKa. XHMHYECKHE
cBoiicTBa. CoO€IMHEHUs aTlOMHUHUS: OKCHUJ, THIPOKCH]I,
MOJIy4€HUe, CBOMCTBA, aM(pOTEPHOCTh C TMO3UIUN TEOPHUH
AppeHnyca U MPOTOIUTHYECKOW TEOPUH KUCIOT U OCHOBaHUHU.
Conu amOMHHHMS: KBacllbl, MX THUAPOJIU3, METa- U OpTO-
AIIOMHUHATHI, KOMIUIEKCHBIA XapakTep aJlOMUHATOB B BOJHBIX
pacTBOopax, KOMIUIEKCHbIE TalMJbl, KpHOJIUT. ['uapun
QTIOMHUHMS, alaHaTbl. XHMHYECKHE OCHOBBI MPUMEHEHUS
QITIOMHUHUS U €70 COeTMHEHUN B MeIMLIMHE U (apMaIiu.

p-OnemenTsl [V rpynmsl: yriaepoa, KpeMHHM, OJIOBO,
CBUHEII. OO011ast XxapakTepUCTUKA.

VYrnepoa. OcobenHocts mosiokeHust yriaepoaa B T1C.
VYraepoa, Kak OCHOBa OpPraHMYECKUX COCIAMHEHUM, €ro
Ouonoruueckas poJib. AJUIOTpomusi; anMmas, rpaduT, KapOuH,
dbymnepen, rpageH. AKTUBUPOBAHHBIA YTOJib Kak aiCcOpOCHT.
Xumudeckue cBoiictBa yriepoma. Oxcua yriepoaa (II)
(yrapssrii Ta3). Ctpoenue u npupoaa cBszeid. OKUCITUTEIBHO-
BOCCTaHOBHUTEJIbHbBIC (OB) CBOMCTBA. Peakuun
npucoeauaerus. docren. Oxcup yriepoaa (II) kak mmranm.
Kap6onunsl metamnoB. XUMHUYECKHE OCHOBBI TOKCHYHOCTHU
okcup yraepona (II).

Oxcupn yranepoma (IV) (yrmexucnsiii rasz). CrpoeHue
MoJieKysbl. Pusznueckue M Xxumuyeckue cpoicTta. "Cyxoi
nen". Kunkuit COz — kak 3kcrpareHT. CO2 — BKCTPaKThl, UX
3HaueHue B (hapmanuu. YrosiabHas kucioTta. Conm - KapOOHATHI,
TUIPOKapOOHATHI, PACTBOPHUMOCTb, THAPOJIN3, TEPMHUYECKOE
paznoxenue. Kapbamu (MoueBrHa).

[Muan. IluaHoBojopomHass (CHHWIbHAs) KHCIOTA.
[IpocThie M KOMIUIEKCHBIE IMAHUIbl. XHUMUYECKUE OCHOBBI
TOKCHYECKOT0 JAeUCTBUS MaHUIOB. [{naHoBas u n3onmaHoBas
KUCJIOTBl, HMX COJM. TuonuaHoBas (pOJIaHOBOJOPOJIHAS)
KuciaoTa u €€ conu. [IpumMeHeHne yriepojia u €ro COeJMHEHUN
B MeauIMHE U (apmanun. buonoruueckas pois yrieposa.

Kpemuuii.  OOmiast  xapaktepuctuka.  OCHOBHOE
OTJINYME OT YIJIEPOJIa; OTCYTCTBHUE T-CBA3EH MEXKIYy aToOMaMH
KpeMHHUs B coeauHeHnsx. KpemuedropoBogopoaHas KucioTa,




dTopocunukarel. Kucnopoaeie COSTUHEHHS] KPEMHUS: OKCH/T

KpEMHUSA (Iv), KPEMHUEBBIE KHUCJIOTBI, CUJIMKAThI
(pacTBOpUMOCTb,  THUIPOJW3,  KAUECTBEHHAss  pEeaKIus).
MN3onomukucioTel M reTeponoiaukuciaorsl.  CUauKaresb.
eonuTsl. Crexkio. BerlienaunBanue CTEKJIA.

Kpemuuitoprannyeckue COCIMHEHMS: CUJIMKOHBI, CHUIOKCAHBI.
[IpumeHeHre coeIMHEHN KPEMHHS B METUITUHE U (hapMallvH.

OnoBo, cBuHel. OO0mas XxapakTepucTuka. XUMHUYECKHE
corictBa. Coemunenust Sn (1) u Pb (I1): ruapokcumsl, conwu,
BOCCTAaHOBHTENIbHBIE ~ cBoiictBa  coemuuenuit  Sn  (I1),
aM(pOTEPHOCTh TUAPOKCUIOB, THIPOIHN3 coiel. KadecTBeHHBIC
peakuuu Ha wonsl Sn (I1) u Pb (11). Coemunenus Sn (1V) u Pb
(1V): oxcumpl, THAPOKCUABI, coi. OKHUCIUTEIBHBIC CBOMCTBA
okcuna cunna (V). IlpumeHnenue coenuHeHWN CBHUHIA, B
MeauiHe. XUMHYECKHE OCHOBBI TOKCHYECKOTO JICUCTBUS
coequHEeHN cBUHIA. VMCHoJIL30BaHUS COCOUHEHHH OJIOBAa U
CBHHIIA B aHAJIM3E JICKAPCTBEHHBIX MPENapaToB.

p-Onementsl V rpymnmbl: a3oT, (pochop, MBIIIBIK,

cypbMa, BUCMYT. OO0I11ast XapaKTepUCTHUKA TTOATPYIIIIHI.

Azor.  OOmass  xapakrepuctuka.  CTpoeHue
MOJIEKYJIBl. XHMH4YecKue CBoMcTBA. Ammuak. [lomydenue.
Crpoenune MoJiekynbl. Dusznueckne CBOWCTBA aMMHAaka.
Kuakunii aMmMuak, BOJOPOIHbIE CBSI3H. XUMHUUYECKHE CBOWMCTBA:
KHUCJIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE.
AMMMaKaThI (aMMUHHBIE KCO). Comm aMMOHHSI,
pacTBOpPUMOCTb, TepMHUUecKas ycToiiunBocTh. KauecTBeHHBIE
peakuuu Ha aMMHaK U WOH aMMOHHUSA. AMUJABL: THIpa3uH,
ruipokcuiaMuH. KucinopoaHbie cOeqMHEHHs a30Ta - OKCHIBL
®u3nyecKknue 1 XUMHUYECKUE CBOMCTBA. A30THCTasl KHCIIOTA U €€
COJIM, OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTb.
KayecTBeHHast peakuus Ha HUTPUT-UOH. A30THAs KHUCIIOTA.
BanentHas cxema Mmonekynabl. DPuznyeckue M XUMHUYECKHE
CBOWCTBA. A3OTHas KHUCIOTa Kak okuciautenb. 'Llapckas
Bonka". OcoOeHHOCT, B3aUMOIEHCTBHSL C METaJUIaMU.
Hutpatbl, Tepmuueckoe  pas3liOK€HHE,  OKHUCIUTEIbHbBIC
CBOMCTBA, KAUECTBEHHAs peaklis Ha HUTPAT-HUOH.

®ochop. OOmas xapakTeprucTuKa docdop.
OO0miass  xapakTepucCTHKA. AnnoTtponusi. XuUMHUYECKHE
cBoiictBa. Coenunenusi ¢ocdopa ¢ Bogopoaom (dochun); c
raiorenamu, wux rugponus. CoemuHenuss Qocdopa ¢
kuciopoaom. Ilomydenue, cBoiictBa. PocdopHoBaTucTas U
docdopuctast KUCIOTHI, CTPYKTYypHBIE (DOPMYIIBI, OCHOBHOCTH,
BOCCTaHOBUTEJbHBIE CBOWCTBA. MeTa-, mu- U opTodocopHbIe
KHUCIIOThI, UX coiu KadecTBEHHbIE peaKkIMu Ha MOHBI KUCIOT

dochopa (V).  Hurunpodocdatsl, rusipodocdatsl,
pacTBOpuMOCTb,  rHaponu3. IIpomsBogHble  QocdopHO
KUCIIOTBI B JKMBBIX ~ OpraHusmax. Mzomomu-

reteponoiandocPopHbie KUCIOTHL. bronornueckas posb.

DJeMEeHThI MOATPYIIIbl MBIIIbSKA (MBIIIBSK, CYypbMa, BUCMYT).
O6m1as xapakrepucTuka. BogopoaHbie coeTMHEHNsT MBIIIBSKA,
CYpbMbI U BHCMYTa B CPaBHEHHMU C aMMMAKOM M (GochUHOM.




OOnapyxeHue Mblllibsgka MeTonoM Mapma, 3anrep-bieka,
I'yrmadita.  KucimopoaHele  COEAMHEHUS CO  CTEIECHBIO
okucnenus () wu (V). Oxcung  wmbmmbska — (IID)
(MBILIBSKOBUCTBIA ~ AQHTMIAPUA)  OKcHI  Mblmbsika (V).
KucnorHo-ocHoBHBIE cBOMcTBa uX TIuapokcunoB. Coun:
ApPCEHUTHI, apCEHAThI, aHTUMOHHUTHI, AHTUMOHATHI, BUCMYTAThI
ux OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBa.
KauectBeHHble peakuuu Ha apCeHUTHI, apceHaThl U HWOH
Bucmyta (III). CoeauHeHus C rajgoreHamH, WX THUIPOIIU3;
cynbhuasl. THOCOMM MBIMIBSIKA U CypbMbI. THOApPCEHUTHI,
THOAPCEHATHI u THOAHTUMOHHTHI THUOAHTUMOHATHI
(TnoctubuThl W THOCTHOATHI). [lOHATHE O XMMHYECKHUX
OCHOBaxX MPUMEHEHUS B MEIUIIMHE U (apmaluy aMMHaka,
okcuga aszota (I) (3akucu azoTa), HUTpUTA HATPUS, OKCUJIOB U
COJIEM MBIIIbSIKA, CYypbMbl M BHUCMYTa. XUMHUYECKHE OCHOBBI
TOKCHYECKOTO JCHCTBUS HHUTPATOB, HUTPUTOB MBINIbSIKA U
CYPBMBL.

DneMEHTHI MOATPYIIBI MBIIIbSIKA (

p-Onementel VI rpynmbel: KUCIOPOI, cepa, CEJIEH,
TeJuTyp (XanbkoreHsl). O01as XxapaKTepUCTUKA MOATPYIIIIHL.

Kucmopon. O6mas xapakrtepuctuka. (OcoOeHHOCTH
JNIEKTPOHHOTO CTPOEHMSI MOJIEKYJbl KUCIOpOoJa. XUMHUYECKast
aKTUBHOCTh MOJIEKYJISIPHOTO M aTOMHOIO KHCJIOpO/ia.
Monekyna Oz kak naurana B okcureMmoriioonne. OcoOeHHOCTH
OKCHJ-WOHA, €ro B3aumojencTteue ¢ BoAoil. O30H. CtpoeHue
MoJieKyibl. Peaknusi ¢ pactBopamu noauaoB. Boma. Ctpoenue
MOJIEKYJIbl.  DPU3MYECKHE  CBOWMCTBA. AHOMAIUM  BOJBI.
XumMuueckue cBoHMcTBa. Bona ouwuilieHHass W anuporeHHas
BOoJIa. MuHepanbHas Boja. buojorndeckas poJib KUCIOpOJa U
BOJIbl. XMMHYECKHE OCHOBBI MPUMEHEHUSI KUCIOpOa, 030Ha U
BOJIbl B MEIMIIMHE U (hapMalluu.

[Tepoxcun BOJIOPOJIA. Crpoenue MOJIEKYJIBI.
[Tonyuenne. ®usuueckue coictBa. H2O2 kak KucioTa.
OKuCANTENbHO-BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTh

NepOoKCHJIa BOJIOPOIa, KaueCTBEHHAs peaKlis Ha NEPOKCUIHYIO
TPYNIHUPOBKY. YCIOBUS XpaHEHHs MEPOKCUAA BOJAOPOJA U €ro
pactBopoB.  IlpuMeHenme  mepokcuga  Boaopoda M
NEPOKCUJIHBIX COEAMHEHUH B dapMalud U  MEIUIUHE.
XVUMUYECKUE OCHOBBI TOKCHYHOYTHU HHAOTCHHOTO MEPOKCHIA
BOJIOpOJA.

Cepa. Cenen. OOmias xapakTepucTuka. XUMHUECKHE
ceorictBa. Coegunenuss ¢ BomopoaoM. CepoBomopon.
[Tomyyenue, crpoeHne MOJEKyIbl, GpU3NUEeCKHe U XUMUYECKHE
CBOJCTBA. CepoBojiopogHast KHCIIOTA, CynbUIbI,
TUAPOCYIb(HIBI, PacTBOPUMOCTb, THJIPOJIN3,
BOCCTAaHOBUTEIbHBIE  CBOWCTBA, KAauyeCTBEHHAs  peaKIlusl.
Homucyneduasl. Coemunenus cepol (IV). Oxcun, xmopun,
xmopun okcocepel (IV). CepHucras kuciora U €€ COJH:
CyIbOUTHI, TUAPOCYIb(UTHI, ux OKHUCITUTEIHHO-
BOCCTAHOBUTEINIbHAS JIBOMCTBEHHOCTh, KAYECTBEHHAsI PEaKIIMAL.
JlucepHuctass W CEpHOBATUCTasl KHUCIOTBI M HUX COJIH.
Coemgunenust cepbl  (VI): okcua, XJIOpHI JTHOKCOCEPHI




(cympdpypmnxmopun). CepHas KUCIIOTa, OJEyM, JUCEpHAs
kucnota. Cynb¢aTsl, X pacCTBOPUMOCTb B BOJE, TEPMHUUECKAs
YCTOMYMBOCTb, KAa4ECTBEHHAsl peakuusa. TuocepHas KUCIOTAa,
THOCYNb(ATHI,  MOJYYCHHE, PEAKIUH C  KUCIOTaMHU,
OKHUCIIMTENSIMU: XJOPHOW BOJOW, HOJOM, XJIOPUAOM KeEje3a
(III),.  IlepokcomMmOHO- M  NEPOKCOOUCEPHAs  KHUCIOTHI,
MEPOKCOCYIb(PATHI, ux OKHCITUTEIIbHBIC CBOMCTBA,
MOJIMUTHOCEPHAsT KHUCJIOTA, TOJMTUOHATBI, OCOOCHHOCTH WX
CTPOEHMS1, BOCCTAHOBUTEINIbHBIE CBOKCTBA. [I[pruMeHeHue cepbl 1
e€¢ coequHeHu B MemuiuHe U (apmanuu. buonornueckas
POJIb CEpBI U CEJICHA.

p-Onementsl VII rpynmer: ¢rop, xmop, 6pom, Hox,
actat (raymorensl). O6mas xapakrepuctiuka. OcoObie CBOICTBA
¢Topa, Kak Hambojee HIEeKTPOOTPULIATEIBHOIO D3JIEMEHTA.
[IpocTrie BemecTBa, UX XUMUYECKasi aKTUBHOCTb.

CoenuHeHus rajoreHoB ¢ BojopojoMm. Ilomydenwue.
PactBopuMocTe B BOJE, TMOJSPU3YEMOCTh, JTUCCOIMAIIUS.
Kucnotneie u  BoccraHoBuTenbHble  cBoiicTBa.  Conm
rajoreHOBOJAOPOIHBIX KUCIOT. CIOCOOHOCTH (PTOpUI-HOHA KaK
JKECTKOTO  OCHOBaHMSA (JMTaHAa) 3aMelarh  KUCJIOPO]
(Hampumep, B COCIMHEHHUAX KpeMHHs). ['aloreHHI-HOHBI Kak
nurannel B KC. KauecTBeHHbIE peaklMy Ha TrajareHu]-HOHBI.
[Momunomunpl. CoequHEHUs TAJIOTEHOB B TOJOKUTEIBHBIMU
CTENEHSIMH OKHUCIICHMS: COCIMHEHMS C KUCIOPOJOM U JIPYr C
IpyroM. BsamMoneicTBHE TaJOr€HOB C BOJIOM, BOJHBIMH
pactBopamu  miesioded. OKCOKHCIOTHI XJIOpA, CTPOCHHE;
3aBUCUMOCTh CHWJBl KHCIJIOT, UX OKHCJIMUTEIBbHBIX CBOWCTB M
YCTOWYMBOCTH OT CTENEHU OKHUCICHUA XJIOpa (BETUYHHBI
MOHHOTO MOTEHIIMaja) Mpenaparbl akTUBHOTO XJIOpa: XJIOPHAs
U3BECTh, XJIOpHas BOJA, XJOpaThl, OpOMaThl U MOJAThl U UX
cBoicTBa. buoisornueckass poJib TrajOreHoB. XUMHUYECKHE
OCHOBbI ~ OaKkTEepUIMIHOTO  JEHCTBUS  XJopa W HOJa.
[Ipumenenne B MeAMLIMHE, CAaHUTApUM U  dapMaluu
IIpenapaToB rajJoreHoB.

d-Dnementsl. OO0IIast XapaKTEPUCTHKA.

[Tonoxxenne B IIC. XapaktepHble 0COOECHHOCTH:
NIEPEMEHHBIE CTENEHU OKHCIIEHUS, 00pa30BaHNe KOMILIEKCHBIX
COCIMHEHUM, OKpacka COCIMHEHUHM W  [PUYMHBL €€
BO3HUKHOBEHHUA. BTopuyHasi mepuoIu4HOCTh B moArpynmnax d-
3JIEMEHTOB. Kpucrannmueckas CTPYKTypa  METaJLJIOB.
Mertannuueckas cBs3b. d-Onements 11 rpynmsl - ckanguii, [V
- TUTaH, IUPKOHUH, V - BaHaAW{, HUOOMIA U TaHTAJ.

d-Dnementst VI rpymnmbl: XpoM, MOJTHOIEH, BOJIb(GpaM.
O6mas xapaktepuctrka. CXOJICTBO U OTIMYKE OT P-AIIEMEHTOB
VI rpymmel. Coegunenust xpoma (Il) u (Ill): oxcumer u
ruApoKcuabl xpoMa. AmpoTepHocTs ruapokcuaa xpoma (I1I) c
NO3ULIMM  TEOpUH KHUCIOT M OCHOBaHUM AppeHuyca H
npotoiutuueckoil. Comu  xpoma  (lllI), pacTBOpUMOCTB,
TUIPOIIH3. Kgacripl. Kommiekcubie COEMHEHUSI.
BoccranoButensubie  cBoiictBa  coeamHenuit  xpoma(Ill).
Coenunenus xpoma (VI). Okcua. XpomoBas M JUXpOMOBast
kuciaoTel. ConM, Xpomarbl W JuxpoMartbl. PaBHOBecue B




pacTBope MeXAy XpoMmar- W Juxpomar uHoHamu. HMx
OKHCIIUTEIIbHBIE CBOMCTBA. XpoMoBasg cMmech. [lepokcunnsie
coequenuss  xpoma  (VI).  Coenunenus  mosuOjeHa,
BOJIb(hpaMa: M30TONIM- M TETEPOIIOTUKUCIOTH. bronornyeckas
poJib Xpoma u MoubaeHa. [IpuMeHeHrne coeMHeHN XpoMa 1
MoymOieHa B hapmarium.

d -Dnementst VII rpynmei: mapranen. [loarpymma
Mapraiia  (Maprahen,  TEXHEIHH,  pEHUH). OO6mas
xapaktepuctrka. CXOACTBO M OTIAWYHE OT p-diieMeHtoB VII
rpynnbl. Mapranen. CBolicTBa OKCHAOB U THIPOKCHJIOB
mapradua (II) u (III). Comm, pacTBOpUMOCTH, THAPOJIU3,
KauecTBEHHas peakius Ha uoH Maprania (I1). Okcua mapranma
(IV). OxucnutenbHO-BOCCTaHOBUTENbHBIE cBoOMcTBA. Conn
mapranua (VI) - wmanranarel. Oxcup wmapranna (VII).
Maprannesas kuciora. Comu mapranma (VII)- nepmanraHars:
TEPMHUECKOE Ppa3JIOKEHUE, OKUCIUTENbHBIE CBOICTBa, HUX
3aBucuMOcTh 0T pH cpenpl. XuMuueckue OCHOBBI IPUMEHEHUS
nepMaHrasata kanus B MenuuuHe. OOmiye 3aKOHOMEPHOCTH
W3MEHEHUS KHCJIOTHO-OCHOBHBIX u OKHUCJIUTETHHO-
BOCCTAaHOBUTEIbHBIX CBOWCTB COEAMHEHUN d-3JI€MEHTOB IpHU
mepexo/ie OT HUBIIMX CTEeNeHEeW OKHUCIEHHUS K BBICHIUM (Ha
puMepe COeauHEeHW Mapranua). buosornueckas pouib
Maprasia.

d-Dnementsr VIII rpymmel: kene3o, KOOAbT,
HUKeNb. O0IIas XxapakTepUCTUKA, 0COOCHHOCTH KOHCTPYKIIUU
VII rpynnel neproadyecKOd CUCTEMBI JIEMEHTOB. Tpuasbl.
CewmeiicTBO xKeresa (xemneso, KOOaJIbT, HUKEJIb).
deppoMarHeTu3M.

Kenezo. OOmass xapakTepuUCTHKA. XHUMHYECKHE
cBoiictBa. Coenunenus sxenesza (II) u xeneza (Ill): okcunpr u
TUAPOKCUBI, COJHU (PACTBOPUMOCTD, THAPOIIU3, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA).

KommuiekcHble coelMHeHus kKene3a ¢ HHaHuA-, THOIaHaT
(ponmanun) - nonamu. ®eppatel. [lomydenne. OKUCIUTETBHBIE
coiictBa. KauectBennsie peakiuu Ha HoHbl kemneza(ll) u (I11).
buonoruueckass ponp  kene3a.  XUMHYECKHE  OCHOBBI
OPUMEHEHHs JKelle3a W JKEeNe30COAEpKaIllUX IpernapaToB B
MeAUIMHE U (hapMallnH.

Baxneimme coequnenus kobampra (II) m kobambTa
(IIT), mukens (II). OOpa3oBaHHEe KOMILIEKCHBIX COETUHEHHIL.
buonorudeckas posib K0OanbTa U HUKEIS.

[InatunoBeie MerTamnbl. OOmas XapakTepUCTHKA.
[IpuMeHenre  TUIATUHOBBIX ~ METAUVIOB B KayecTBE
Karanu3atopoB.  KoMmiekcHble  COE€IMHEHUsS  IUIATHHBI.
[IpuMeHeHne B MeAULIMHE.

d-Dnementsl [ rpymmnbl: Mesib, cepedpo, 30J10TO.

O6mas xapakrepuctuka. CpaBHeHHE C S-dlieMeHTamHu [
rpynnel. Haxoxzaenue B mpupoje, NOJydyeHUE, TPUMEHEHUE.
Coemunenus wmemu (I) wu  (II), KUCIOTHO-OCHOBHasT U
OKUCITUTEIbHO-BOCCTAHOBUTEbHAS XapaKTePUCTUKH.
Komnnekcubie coemunenus wmeau (II) ¢ ammmakom
(amMmMmakaThl), THJIPOKCHJ- HOHAMH, aMHHOKHUCIOTAMH H




MHOTOATOMHBIMU ~criupTamu  (xenatel). Ilpupoma oxpacku
coequHenuit meau. KauecrBennas peakuust Ha voH menu  (11).
Menbconepxamme (GepMeHTB, XUMUYECKHE OCHOBBI UX
JerctBud. buonornueckas poyib Meau.

Coenunenust cepebpa (I):  okcmn, mnomydeHwue,
pactBopumMocTh B Boge. Comm: HUTpaT, TaJlar€HUJIbI.
OxucnurensHpie  cBoiictBa cepedbpa (I). KommuiekcHbie
COCIMHEHUSI ¢ aMMHAKOM, TAJIOTCHU/I- U THOCYJIb(aT HOHAMHU.
KauectBennas peakuus Ha woH cepebpa (I). Xumudeckue
OCHOBBI TMPHUMEHEHHUS COCIMHEHUHW Meau U cepedpa B
MEIHIMHE U (hapMaIlHH.

3onmoro. Coemunenust 3oi0ta (1) um 3o0mora (1),
OKHCJIMTEIbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBa. (CrocoOHOCTH
3omota (I) wm 3omora (lll) k KoMmIUTeKCOOOpa30BaHUIO.
XUMHUYECKHUE OCHOBBI, NMPUMEHEHHE COCIUHEHUN 30JI0Ta B
MeAMLMHE U (hapMalyH.

d-DnemenTts! 11 rpynmsl: UHK, KaAMUHA, PTYTh.

O6mas xapakrepuctuka d-anemenTos Il rpynmsi.

[luHK ® ero CcoeAWHEHHS: OKCHJ, THUAPOKCH]I,
aM(OTEepHOCTh C TIO3UIIMU TEOPUHA KHUCIOT W OCHOBAHUI
AppeHryca W NPOTOJIUTUYECKOW; COJIM, PAacCTBOPUMOCTh U
TUAPOTN3;, KOMIUIEKCHBIC COCAMHEHHS, METaUI0(QEPMEHTHI.
KaueCTBEHHAsl peakilis Ha WOHBI IIMHKA. buosornyeckas poib
LUHKA.

PTyTh, 0OCOOCHHOCTM XHMHYECKHX CBOWCTB PTYTH;
coenquaenus: pryru (I): oxcun, Xmopua, HUTpAT PTYTH,
amuaxiuopua. KadecTBeHHble peaklMd Ha HOHBI KaJMUS H
pryru (II). Coequnenust pryru (I). TokcHUHOCTH COCTUHEHMIA
KaJIMUs ¥ PTYTH, €€ XUMUYECKHE OCHOBBIL.

s-OnemenTtsl. Bopopo.

Bomopon. OOmas xapakrepuctuka. OcoOeHHOCTH
nonoxenuss B IIC. Peakuuu ¢ KUCIOPOJIOM, TaJlor€HamH,
MeTaJlJlaMi, OKCHUIAMH. XapaKTepUCTHKA CBS3UM BOJOpOJA C
KUCJIOpPOJIOM, cepoid, yriepogoM. OcCOOEHHOCTH TOBEACHUS
BOJOpPOJa B COEAMHEHMUSIX C CHIBHO- U CJIa0OMOJSPHBIMU
cBs3siMu. MoH BoJoposia, HMOH OKCOHHS, HOH aMMOHHS,
ANIEKTPOHHOE CTPOEHUE, XapaKTePUCTUKA.

s-OnemenTtsl | u |l Tpynmel: obmias xapaktepucTtuka (THI
SNIEKTPOHHBIX O000JIOYEK MOHOB, MOJSPU3YIOIIee JACHCTBHUE,
SHEPrusl THIpaTallik, OKpacka B BOJHBIX PpacTBOpax).
CoenuHeHMsT € KUCIIOPOJIOM:  OKCHU[bl,  HEPOKCH]BI,
CYHNEpOKCHU/IbI, O30HUABI. ['MApPUABI, MX BOCCTaHOBHUTEIbHAS
cnocoOHOCTh.  I'mapokcuasl, am(pOTEepHOETh T'HIPOKCUAA
o6eprwiuna. Conu: cynbhaTsl, raauibl, KapOoHaThl, (ocdarsl.
Oxpacka IIaMeHHu JETYYUMH COJISIMM IIEJIOYHBIX M IEIOYHO-
3eMeNbHbIX METaJUIOB. Honbr S-METaJlJIOB, Kak
KoMIUIeKcooOpa3oBarenu. HMoHodopel W UX poiab B
MEMOpaHHOM TII€peHOCEe HOHOB Kayiusi W Harpusd. Ponp s-
METaJUIOB B MMHEpaJbHOM OanaHce opraHusma. MHKpo- H
Makpo- S-aieMeHTHl. llocTymiieHne B OpraHusM C BOJIOW;
AKECTKOCTD BOJIbI, €IMHUIIBI €€ U3MEPEHNUs; BIUSHUE Ha JKUBbIE
OpraHu3Mbl M TPOTEKAaHHWE pEAKUUi B BOJHBIX PAacCTBOPAX.




Mertozapl ycTpaHeHus JKecTKOCTH. COCIMHCHHS KajbIMs B
KOCTHOM TKaHM, CXOJICTBO HMOHOB KaJbI[US M CTPOHIIHS,
nzomopduoe 3aMeIleHHe. TOKCHUYHOCTB OepuLTHsL.
XUMHUYECKUE OCHOBBI TMPUMEHCHHUS COCIUHCHUN  JIUTHS,
HATpHs, KaJlMs, MarHus, Kaublus, Oapus B MCIUIMHE W
hapmanmm.

5.2 Pa3nenbl AUCHMIIIMHBI, BUIbl Y4e0OHOI 1eATeJbHOCTH U ()OPMBbI TEKYIIEr0 KOHTPOJISA

Buapl aesiTeJIbHOCTH Dopmbl
No HaumeHnoBaHue pazaena (B yacax) TeKyLIero
ceMecTpa JAUCHHUITIIUHBI 7 JIP 3 CPO BCero KOHTPOJIsA
YCIEBACMOCTH
2 3 4 5 6 7 8 9
TECTHI,
Brenenne. OcHOBBI TEOpUU CUTYaIlHOHHBI
XUMHUYECKUX MTPOLECCOB. e 3a/1a4u,
VYueHue o pacTBopax. 1abopaTOPHBIC
PaBHOBecHBIE TTpOIIECCHI B paboThI,
| pacTBopax 14 40 0 54 108 YCTHBIH OTpOC,
3JIEKTPOJIUTOB. WHTEPAKTHUBHBI
e 3aHATHA,
KOHTPOJIbHAS
pabora (oT4eT
0 pa3Jieiny)




TECTHI,

OO01mas XxapakTepucTukKa CUTYaIMOHHBI
AJIEMEHTOB TIEPUOAMIECKON e 3a/1a4H,
CHCTEMBI. nabopaTopHbIe
paboThl,
CTHBIN OMPOC
3| 1,2 14 | 40 0 18 | 72 |7 Pos,
HHTCPAKTHUBHBI
e 3aHATHS,
KOHTPOJIbHAS
paborta (oTuer
o pazjaeny),
pedepar
UTOI'O: | 28 80 0 72 180
5.3 Ha3zBanue TeM JieKIMH ¢ yKa3aHHEM KOJHYECTBA YacOB
Ne KoJ1-Bo yacoB B cemecTpe
n/ Ha3panue TeM JIeKIMi
B Ne | Ne 2
n
1 2 3
1. | DHepreTnka xuMHUYECKHX peakiuii. 3akoH ['ecca 2
2. | HampaBieHue XUMHUYECKUX PEAKIMH. XUMHUIECKOES paBHOBECHE. 2
3. | OKHCIHTETHEHO — BOCCTAHOBUTEIILHBIC PEAKIIUU 2
4. | YdeHue o pacTBopax 2
5. | Yuenue o pacTBopax 2
6. | Ctpoenue aToMa u nepuoandeckuii 3akon J[.1. Menaeneena 2
7. | XumMu4eckas CBsI3b U CTPOCHHE XUMHUYCCKUX COCJTMHECHUU. 2
8. | KoMIulekcHble coeIMHEeHUS 2
9. | XuMHus 2IEMEHTOB, S-3JIEMEHTHI 2
10. | d-Dmementst VIB, VIIB, VIIB rpymnn 2
11. | d-DuemenTst IB - 1B rpymnn 2
12. | p-Dnementsl |1 A-IVA rpynn 2
13. | p-Dnementsl VA rpynmsl 2
14. | p-Dnementsl VI, VII A rpynn 2
UTOrO 14 14

5.4. HazBaHue TeM NPaKTHYECKUX 3aHATHI ¢ YKa3aHMEM KOJIMYeCTBA YaCOB




[IpakTrueckue 3aHATHS HE TPEAYCMOTPEHBI.

5.5. JlabopaTopHbIil NPAKTHKYM

Ne HaunmenoBanue
Ne cemec paszxena HaumeHnoBanue J1a60paTopHbIX padoT Beero
Tpa JUCIUTIIMHBI uacos
1 2 3 4 5

1,2 1 Benenue. OcHOBBI Jlaboparopnoe 3anstue Ne 1, 2 2
TEOPUU XUMHUUYECKUX | BBOMHAs KOHTpoNbHAsh pabora (HEOOXOIUMBIMA
MpOLIECCOB. YUEHUE | UCXOAHBIM  YpPOBEHb), MpaBuia  pabOThl B
0 pacTBOpax. XUMHYECKOH JIa0OpaTOpPUH, OCHOBHBIC TIOHSTHS W
PaBHOBeCHBIC 3aKOHbI XUMHH. 2
MIPOIIECCHI B
pacTBOpax
AJIEKTPOJIUTOB.

3,4 1 Benenne. OcHOBEI JlaGoparoproe 3anstue Ne 3, 4
Teopun XuMudeckuX | CrocoObl BBIpAXKCHHS KOHIICHTPAIMH PacTBOPOB. 2
npoueccoB. Yuenue | CriocoOsl MIPUTOTOBJIEHUS pacTBOpPOB.
0 pacTBOpax. WNutepaktuBHas dacTh (Keiic-3aaya  HAyIHO-
PaBHOBecCHBIC HCCIeAOBATEIbCKAS, JMCKYCCUOHHBIC TEMBI 2
MIPOIIECCHI B KpYTJIOro CTOJa, pelieHHue Pa3HOYPOBHEBBIX 3a/a4
pacTBopax Y 3aJIaHUH ).
AJIEKTPOJIUTOB.

5,6 1 Beenenune. OCHOBEI JlaGopartoproe 3ansTie Ne 5, 6 2
Teopuu xuMuuecknx | MaTepaktuBHOe 3aHsaTHe: JlaboparopHas paboTa
nporeccoB. Yuenue | Nel (keiic — 3a7adya HAy9HO — HMCCIIEOBATEIBCKAS) 2
0 pacTBOpax. “IIpuroToBieHne pacTBOPOB”
PaBHoOBecHEIE
MPOIIECCHI B
pacTBopax
AJIEKTPOJIUTOB.

7,8 1 BBenenme. OCHOBEI JlaGoparopnoe 3ansTie Ne 7, 8 2
TCOpHH XUMUHUECKUX | TepnoqunaMuka. Kunertuxa. Xumugeckoe
TIPOLECCOB. YUeHHEe paBHOBECHE. JlaGoparopHas  pabora  Ne2.
o pacTBoOpax. | JyrepaktuBHas 4YacTh (TPYIIIOBBIE TBOPYECKUE 2
PapHoBecHbIe 3a/[aHMsl, JUCKYCCHOHHBIE TEMBI KPYIJIOIO CTOJA,
HIPOLECCRI B | pemrenne pasHOypOBHEBBIX 3a/1a4 U 3aJaHHN).
pacTBopax
AIEKTPOJIUTOB.

9,10 1 BBenenme. OCHOBEI
TEOPUU XUMHYECKHUX JlaGopatopHnoe 3anatue Ne 9, 10 2
TPOLECCOB.  YHEHUE | OpycnurenbHo — BOCCTAHOBHTETHHBIE peaxiuu.
N pacTBOpaX. | Tagoparopras pabota Ne3. VMIHTepakTHBHAs 4acTh )
PasHOBeCHbIC (ketic  — 3amaua  oOydyaromas,  peuieHue
TIpOLECChI B | pasHOypoBHEBHIX 337124 U 3a7aHUiA).
pacTBopax
AIIEKTPOJIUTOB.

11,12 1 BBenenme. OCHOBEI Jlaboparopnoe 3austue Ne 11, 12 2

TCOPUHU XUMHUUCCKUX
IIpOLECCOB. YueHue

PaCTBOpLI — OCHOBHBIC IIOHATHUA. TepMO,[[I/IHaMI/IKa
PacTBOPOB. OcMOTHYECKHE CBOMCTBA pacTBOPOB.




0 pactBopax. | PactBopsl HeanekTpoimToB. MIHTepakTUBHAS YacTh
PaBHOBeCHBIE (TpynmoBbIe  TBOPYECKUE  3a/JaHUs, PEIICHHE
MIPOIIECCHI B | pa3HOYPOBHEBBIX 3a/1a4 M 33IaHUN).

pacTBopax

AJIEKTPOJIUTOB.

13,14 Beenenune. OcHOBBI JlaGoparopnoe 3ansitue Ne 13, 14
TEOpUU XUMHYCCKUX | FIOHHBIE paBHOBECHS B pACTBOpPaxX CUJIBHBIX H
MPOIIECCOB. YUeHUE | CIa0bIX IeKTpoauToB. JlabopaTopHas pabora Ned:
0 pactBopax. | MoHHBIE paBHOBECHS B PACTBOPaX JJICKTPOJUTOB
PaBHOBecHbIE HNurepaktuBHas yacth (KeWc — 3aaya oOyvaromas,
MIPOIIECCHI B | IUCCKYCHOHHBIC TEMBI KPYIJIOTO CTOJA, PEIICHUE
pacTBopax Pa3HOYPOBHEBBIX 33/1a4 U 3aJIaHUM ).

AJIEKTPOJIUTOB.

15, 16 Brenenune. OcHOBBI Jlaboparopnoe 3ansitue Ne 15, 16
Teopun xumuueckux | Kontponbnas padora Ne |
MIPOLIECCOB. YUYEHHE
0 pacTBopax.

PaBHOBeCHBIE
MIPOLIECCHI B
pacTBopax
AIIEKTPOJIUTOB.

17,18 Jlaboparopnoe 3anstie Ne 17,18

Crpoenue BemectBa. | CTpoeHue aToma: Hcropus pa3BUTHSL
MPEACTABICHUN O CTpoeHHH atoma. KBaHTOBO —
MeXaHW4yecKas  MOJelb  CTPOGHHUS  aroMma.
WUuTteptuBHas 4yacth (TpYyNIOBBIE TBOPYECKHUE
3aJaHusl, pEIIeHHEe Pa3HOYPOBHEBBIX 3a1ady H
3aJIaHui).

19,20 Ctpoenue BemecTna. JlaGoparoproe 3anstue Ne 19, 20

Xumunueckasi cBsi3b: KoBanmeHTHas cBsi3b. MeTobl
MBC u MMO. HonHasa,  MeTanuyeckas,
BOJIOPO/IHAS, MEXMOJIEKYIsIpHAS CBSI3H.
HuTepakTuBHas 4yacTh (Keiic — 3ajada oOydaroras,
TMCCKYCHOHHBIE TEMBI KPYIJIOTO CTOJIA, pElIeHHE
[Pa3HOYPOBHEBBIX 33/1a4 U 33JaHUN).

21, 22 Crpoenue BewecTna. Jlaboparopnoe 3ausitue Ne 21, 22
Kowmmnekcusie coequnenus. JlaboparopHas pabota
Ne5. NnTepakTuBHAs 4acTh (AMCCKYCHOHHBIE TEMbI
KPYIJIOTO CTOJIa, PEIICHHE PAa3HOYPOBHEBBIX 3a1au
Y 3aJIaHUH ).

23,24 Oo6ras JlaGopartoproe 3ansTue Ne 23, 24
XapaKkTepUCTUKA s—anementoB [ICO. Jlaboparopnas pabora Neo.
JJIEMEHTOB WNuTtepaktuBHas yacTh (pedepaThl, TPYIIOBLIE
MEePHOTUIECKON TBOpPUECKHE 3a/IaHus, JIUCCKYCHOHHBIE TEMBbI
CUCTEMBI. KPYIJIOTO CTOJIa, pellieHrne Pa3sHOYPOBHEBBIX 3a1au

Y 3aJIaHUH ).

25, 26 Oo6ras Jlaboparopnoe 3ausitue Ne 25, 26
XapaKTepUCTHKa Xumust d-osnementoB VI — VIIB rpymn TICD.
2JIEMEHTOB Xumus  d-osnementoB |, IIb rpymn TICD.
MePHOTUIECKON WNurepaktuBHas dvacTh (pedepaTsl, TpYIIOBLIE
CUCTEMBL. TBOpPUECKHE  3aJaHHs, JUCKYCHOHHBIE  TEMBbI

KpYyIJjioro CTojia, pCuICHUC Pa3HOYPOBHCBBIX 3aJ1a4




Y 3a7[aHUN ).

27,28 Oobmas Jlaboparopuoe 3anstue Ne 27, 28 2
XapaKTEPUCTUKA Xumus ~ d-smementoB  VIIIB  rpymn  TICD.
3JIEMEHTOB Jlaboparopnas pabora Ne7. HTepakTUBHAsI 4acTh
HEPUOUIECKOM (pedepatbl,  IpyNIOBBIE TBOPYECKHME 3aJaHMI, 2
CHCTEMBEIL. JMCKYCHOHHBIE TEMBI KPYIJIOIO CTOJA, PELICHHE

Pa3HOYPOBHEBBIX 3aJ1a4 U 3a1aHui).

29, 30 Oo6mas Jlaboparoproe 3austue Ne 29, 30 2
XapaKTCpuCTHKa MHTepakTuBHOE 3aHATHE (Kelc-3a1a4a HaydHO-
SNMCMCHTOB uccaeoBaTenbekas):  “XuUMU4Yeckne — CBOMCTBA 2
HEPUOAMICCKON cBolicTBa 0—31eMeHTOB”.

CHCTEMBEL.

31, 32 Oo6mas Jlaboparoproe 3ausitie Ne 31, 32 2
XapaKTEPUCTHKA Xumusa p-oanementos Il — IV rpynn [ICO.
3JIEMEHTOB JlaboparopHas pabora Ne8. MHTepakTHBHAsI 4acTh
HEPHOIMIECKON edepatsl, IMCKYCHOHHBIE TEMBI KPYIJIOTO CTOJIA,

’ 2
CHCTEMBEI. pEIIEHNE PA3HOYPOBHEBBIX 3a1a4 M 3aJaHUH ).

33,34 Oo6mas Jlaboparoproe 3aHsTue Ne 33, 34 2
XapaKTCpHCTHKa Xumus ~ p-onementoB V. rpymner - TICD.
SNMCMCHTOB Jla6oparopHas pa6ota Ne9. MHTepakTHBHAs 4acTh
IEpUONICCKON (pedepaTbl, TpyNIOBBIE TBOPYECKUE 3aaHHS,
CHCTCMEL. JUCKYCCHOHHBIE TEMBI KPYIJIOrO CTOJa, pelleHUe 2

Pa3sHOYPOBHEBBIX 3a/1a4 U 3aJaHUM).

35, 36 O6mras JlaGoparoproe 3anstue Ne 35, 36 2
XapaKTCPUCTHKA Xumusa p-onementos VI VIl rpymn  TICD.
SNCMCHTOB JlabopaTopnas pabota Nel(. HTepakTHBHAs 4acTh
HIEPHOTUICCKON edepaTbl, TPYIOBbIE TBOPYECKHUE 3aJaHUS

b 2 2
CHCTCMBI. JMCKYCCHOHHBIC TEMBI KPYIJIOIO CTOJA, PELICHHE
Pa3sHOYPOBHEBBIX 3a/1a4 M 3aIaHUiA).

37, 38 Oo6ras 2
XapaKTCPUCTHKA JIaboparopnoe 3ansTue Ne 37, 38
3JIEMEHTOB

. Kontponsnas pabora Ne2
HEPUOINIECKON
CHCTEMBI.
39, 40 Jlaboparopnoe 3ausitue Ne 39, 40 2
HTOroBoe 3aHATHE
UTOoOro 80

5.6. CamocTosiTeIbHAs1 padoTa 00y4aroImerocsi o JUCHHIINHE




Ne Ne HaumenoBaHue Bt CPO Bcero
n/m | cemecrpa pazaena 4acoB
1 2 3 4 5
Beenenue. OcHoBbl | M3ydeHune TeopeTHuecKoro marepuajia TeM pasjesa
TEOpUn o IIPOYUTAHHBIM JEKLUSM, MaTepuany,
XUMHUYECKUX NPEACTAaBJICHHOMY Ha 00pa30BaTENbHOM TIOpTale,
IIPOLIECCOB. YUeHHUE | ydeOHUKaM. [IpakTnueckas MOATOTOBKA
1 0 pacTBOpax. | 3aKJIOYAETCS B BBINOJHEHUN YIPAKHEHUH, PEIICHUU o4
PaBHOBecHbIE Pa3HOYPOBHEBBIX 3a/ay, TECTUPOBAHHBIX 3aJaHUI
MIPOLIECCHI JUIS  CaMOCTOSITEIbHOM IIOJrOTOBKH, IOATOTOBKA
pacTBopax IPYNIIOBBIX TBOPYECKUX 3aJaHUM, HM3y4EHUs KEHC-
AJIEKTPOJIUTOB. 3a/1a4 (TIpe/icTaBlIeHbl Ha 00pPa30BaTEILHOM TOPTAJIE).

O6mas N3ydyeHue TeopeTmueckoro Mmarepuana TeM pasjena
XapaKTePUCTHKA o MIPOYUTAHHBIM JEKIUSM, MaTtepuany,
3IEMELTOR IpEJICTaBIICHHOMY Ha 00pa30oBaTEeNbHOM IOpTale,
IIEPHOHYECKOI yueOHuKaM. [IpakTrueckas moAroTOBKa 3aKI0YaeTcs
1,2 CHCTEMEL B BBITNIOJTHEHUH yIpaXKHEHUH, petiieHnu
Pa3HOYPOBHEBBIX 3a/a4, TECTUPOBAHHBIX 3aJlaHUN 18
JUIS  CaMOCTOSITEIbHOM TOJrOTOBKH, IOATOTOBKA
TPYNIIOBBIX TBOPYECKUX 3aJaHUN, HM3Yy4EHUs KeHc-
3aja4, Hamucanue pedepaToB (NPeACTABICHBI Ha
00pa3zoBaTeILHOM MOPTAJIE).
UTOro 72

6. IEPEYEHb YYEBHO-METOANYECKOI'O OBECHEYEHUWA JJ151
CAMOCTOATEJBHOU PABOTHBI 110 JTUCIHUIIJIMHE

1. Mertoauueckue yKazaHus s 00ydaromuxcs 1Mo ocBoeHuio aucuuiuiuabl (I1pmioxenue 2).

7. ®OHJI OIEHOYHBIX CPEJICTB JIJIsI IPOBEJEHUS IPOMEXYTOYHOM

ATTECTAIIMU

D oH/1 OLIEHOYHBIX CPEACTB /IS MPOBeeHNsI TPOMEKYTOYHOMH aTTeCTANMHN 00YYAIOIIUXCS 110

AUCHHUIIINHE «06]]1351 U HEOPraHn4veCKasi XuMush» B IIOJTHOM o0BeMe IpEeaACTaBJICH B IIPUJIOKCHUHA 1.

MeToanyeckue MaTepHuaJibl, ONpeAesionue NPoueaypy OeHHBAHUS Pe3yIbTATOB 0CBOECHHS

AUCHMUITIIMHBI p33pa6OTaHLI cornacHo IlonoxxeHuro o OaUIBHO — peﬁTHHFOBOﬁ CHUCTCMbI OLICHKU

akaziemuueckoil ycnesaemoctu oOydaronuxcss ®I'bOY BO Caparosckuit 'MY um. B.M. Pazymosckoro:

Texymuil pedTHHTOBBII Oal pacrpenesieTcs CaeayonM 00pa3oM:

Buja nesiteIbHOCTH

MakcuMaJbHBIH 0aJ1J1 32 BH/

Texyummii peiTHHIOBBINA 0211

AesATeTIbHOCTH 3a ceMecTp
KonTposnbHbie paboThI (2) 30
(mo 15 6an 3a 1 KOHTPOIBHYIO)
AynuTopHas W BHEayAUTOpPHAs 30 60

pabota oOyyaromerocs
COTJIACHO TUTaHY 3aHATHUH




Koaun4gecTBo 0a71710B
®opma
NPOMEKYTOYHOH Texyumii IpomesxkyTounas
arrecTanus CymMma 0aJi10B
aTTecTaluu KOHTPOJIb y
codeceroBaHue
DK3aMeH 60 40 100

Texymuit pedTuHr (MakcuManbHO 60 0aI0OB) CyMMUpPYETCS ¢ PEUTHHIOM 3a OTBET Ha IK3aMEHE
(makcumanbHO 40 0aIOB) U BHICTABIISIETCS B 3aU€THYIO KHIKKY CTyAeHTa (MMUHMMYM 51, makcumym 100

0aJIJIOB) M IEPEBOIUTCS B OIIEHKY:

Onenka no 5-0a/uILHOM cUcTEMe Onenka no 100-0a/1bHOM cUcTeMe
5,0 OTnn4HO 86-100

4.0 Xopor1io 71-85

3,0 Y 10BIIETBOPUTEITHHO 51-70

2,0 HeynoBieTBOpUTEIHHO 0-50

IIpomexyTouHas aTrecTanus (3K3aMeH) — MAKCHMaJIbHO 40 6a/10B.

OueHka 1o S5-0aJbHOM cucreMe IlepeBoa B 0a/1J1b1
5,0 40-31
4,0 30-21
3,0 20-11

8. IEPEYEHb OCHOBHOM ¥ TONOJIHUTEJIbHOM JJUTEPATYPBI, HEOBXOJIAMOM
JJIs1 OCBOEHUA JTUCHUIIVIMHBI

8.1. Ocnosnaa numepamypa
IleyaTHbIC HCTOYHUKH:

KouaunuecTBO
Ne N3nanus IK3EeMILIAPOB B
OuOIHOTEKE
1 2 3
I'muuka H.JL, O6mas xumus: : yaeOHUK JUTsl akaJeMHU4eckoro OakanaBpuaTa
1 / H. JI. I'nunka; non pen. B.A. ITonkoBa, b.A. boo6kosa.- T.1.- M.: IOpaiir, 98
2015- 359[1] c.
I'munka H.JL., O0mas xumust: y4eOHUK Ui akaJeMH4ecKkoro OakanaBpuara /
2 H. JI. I'munka; mon pea. B.A. IlonkoBa, b.A. Bo6koBa.- T.2.- M.: IOpaiir, 99
2015. - 383[1] c.




3HeKTp0HHBIe HCTOYHHUKH

No N3nanuna

1 2

OOmast u HeopraHudeckass XuMHs [DIEeKTpoHHBIH pecypc] : yueObnuk / babkoB A. B.,
bapa6anosa T. U., [lonikoB B. A. - M. : ['D0OTAP-Menaua, 2013. - Pexxum gocrymna:
http://www.studmedlib.ru/book/ISBN9785970423943.html

8.2. /lononnumenvnasa numepamypa

IleyaTHBbIE€ HCTOUHHKH:

KounuectBo
Ne HN3nanus IK3EMILISAPOB B
oudInoTeKe
1 2 3
Ob6mrast xumwusi. buodusmueckass xumusa. XuMusi OMOTEHHBIX 3JIEMEHTOB:
1 | yuebnuk / non pea. }O. A. EpmoBa. - U3n. 5-e, crepeorun. - M. : Beicur. 27
k., 2005. - 560 c.
Crpoenue BemiecTBa; y4yeOHOe mocobue/aBT.-coct.: C.b. Opnos, M.N.
2 Ckyparosa, [1.B. Pemeros, JI.H. Kynukosa: CapaToBCkHi1 roCyapCTBEHHBIN 45
MeIUIMHCKUK yHuBepcuTeT nMeHn B.M. PasymoBckororwo — CaparoB: u3I.
uentp Capar. roc. mea. yH-ta, 2020.-73 c.
JJIeKTPOHHbIE HCTOYHUKH
Ne N3panusn
1 2
O6mras xumus [DnekTpoHHbIA pecype] : rpud YMO mo meauimHcKoMy U hapMarieBTUIeCKOMY
ob6pazoBanuto By30B Poccuu. / IlonkoB B.A. - Mocksa : ' DOTAP-Meaua, 2010. - . - b. 1.
O6mas xumusi: ydeOnuk. IlomkoB B.A., IlyzakoB C.A. 2010. - 976 c.: wr- Pexum
nocryna: http://www.studmedlib.ru/book/ISBN9785970415702.html

9. IEPEYEHD PECYPCOB I/IHd)OPMAI_II/IOHHO-TEJIEKOMMYHI/IKAHHOHHOﬁ CETU
«AHTEPHET»

Ne

CaiiTbl
n/n

1 | www.studmedlib.ru; 95C KoHcynbTaHT cTyaeHTa

2 | O6pazoBatenbHblil nopran CI'MY

10. METOAUYECKHUE YKA3AHUA U1 OBYYAIOIIUXCSH 110 OCBOEHUIO
JUCIHUIIVINHBI
Mertoauyeckue yKazaHUS I OOy4aloOIMXCS IO OCBOEHHUIO JMCUMIUIMHBI TPEICTaBIICHBI B

MIPWIOKEHUH 2.


http://www.studmedlib.ru/book/ISBN9785970423943.html
http://www.studmedlib.ru/book/ISBN9785970415702.html
http://www.studmedlib.ru/

11. ”THOOPMAIIMOHHBIE TEXHOJOI'MHN

1. Anpec crpanunst kadenpsr: hitps://sgmu.ru/university/departments/departments/kafedra-obshchey-

bioorganicheskoy-i-farmatsevticheskoy-khimii/

[Tonoxenue o kadenpe:

http://www.sgmu.ru/sveden/files/struct/pol/Pologenie structur podrazd dept bioorganhim.pdf.

2. 3JIGKTpOHHO-6I/I6JH/IOT€‘-IHI)IG CHUCTCMbI, pPCKOMCHIOBAHHBLIC 06y‘~IaIOIIII/IMC$I JJIs1 UCITOJIB30BAaHUA B
yaeOHOM Mporiecce 1o quciuruinae “O0Imas 1 HeopraHu4IecKass XUuMus;

- oOpasoBarenbHbIil moptan CIMYV: http://el.sgmu.ru/course/view.php?id=499;
- OBC «KoncynbranT cryaenta» http://www.studentlibrary.ru/ OOO «Ilonutexpecype» Kontpakt Ne

797KC/11-2022/414 ot 21.12.2022, cpok goctyna ao 31.12.2023

- OBC «KoncynpranT Bpauay http://www.rosmedlib.ru/ OOO «Bsiciast mkojia opraHu3aiyiy 1

yIpaBieHus 3/ipaBooxpaHeHrneM - KoMrekcHbli MequinHCKui KoHcanTHHT» KonTpakt Ne 762KB/11-
2022/413 ot 21.12.2022, cpok moctyna g0 31.12.2023

- OBC IPRsmart http://www.iprbookshop.ru/ OOO Komnanus «Ait [Tu Ap Meaua» JIniieH3HOHHBIH
noroBop Ne 9193/22K/247 ot 11.07.2022, cpok noctyna ao 14.07.2023r.

- HatmonanpHsiii iudpoBoii pecype «Pykont» http://www.rucont.lib.ru OOO IleHTpanbHbIil KOIIIEKTOP
oubmuotexk "BUUBKOM" JToroBop Ne 418 ot 26.12.2022, cpok noctyna go 31.12.2023
- http://library.sgmu.ru.

3. Vcnonbp3yeMoe mporpaMmMHOe 00eCTiCUeHHE:

IlepeyeHb JIMIIEH3NOHHOTO PexBU3NTBHI MOATBEPKIAIONIET0 TOKYMEHTA
NMPOrpaMMHOro odecrnevyeHust
Microsoft Windows 40751826, 41028339, 41097493, 41323901, 41474839, 45025528,

45980109, 46073926, 46188270, 47819639, 49415469, 49569637,
60186121, 60620959, 61029925, 61481323, 62041790, 64238801,
64238803, 64689895, 65454057, 65454061, 65646520, 69044252 |
CPOK JACHCTBUS JIUIIEH3UIH — OECCPOUHO.

Microsoft Office 40751826, 41028339, 41097493, 41135313, 41135317, 41323901,
41474839, 41963848, 41993817, 44235762, 45035872, 45954400,
45980109, 46073926, 46188270, 47819639, 49415469, 49569637,
49569639, 49673030, 60186121, 60620959, 61029925, 61481323,
61970472, 62041790, 64238803, 64689898, 65454057 — cpox
NEHCTBHSI JIMIICH3UH — O€CCPOYHO.

Kaspersky Endpoint Security, Ne muniensun 2B1E-230301-122909-1-5885 ¢ 2023-03-01 mo 2024-

Kaspersky Anti-Virus 03-10, kormmyecTBo 00bekTOB 3500.

CentOSLinux CB00OOIHOE ITPOrpaMMHOE 0OecrieyeHre — CPOK JeHcTBUS
ITUIIEH3UN — OECCPOUHO

SlackwareLinux CB00OIHOE TPOrpaMMHOE 00eCTIeUeHHE — CPOK JICHCTBHS
ITUIIEH3UN — OECCPOYHO

MoodleLMS CB00OIHOE TPOrpaMMHOE 00eCTIeUeHHE — CPOK JICHCTBHS
ITUIIEH3UU — OECCPOYHO

DrupalCMS CB00O0/IHOE ITPOrpaMMHOE 0OecrieYeHre — CPOK JeHCTBUS

ITUIIEH3UN — OECCPOYHO



https://sgmu.ru/university/departments/departments/kafedra-obshchey-bioorganicheskoy-i-farmatsevticheskoy-khimii/
https://sgmu.ru/university/departments/departments/kafedra-obshchey-bioorganicheskoy-i-farmatsevticheskoy-khimii/
http://www.sgmu.ru/sveden/files/struct/pol/Pologenie_structur_podrazd_dept_bioorganhim.pdf
http://www.studentlibrary.ru/
http://www.rosmedlib.ru/
http://www.iprbookshop.ru/
http://www.rucont.lib.ru/

Paspaborunku: /
JIOLEHT, K.X.H. o Ckyparosa M.W.

IAHUMAEMAR OOINCHOC b ﬂmco unyUANS, AN

CTapIIKH npenojasareinb ﬁ/// i Opinos C.bB.

JANUMGEMAR DOANCHOCTE Mm)ﬁu‘t UHUYUAASE, (PavLiui



Perncrpannu usmMeHeHuii B pado4yio nporpaMmmy

Pazpen,

Hata u HoMep [onmnuce
. PexBuzuTHI MOJIpa3 el WK MMyHKT
Y4eOHbIi rog U3BEIICHUS N PETUCTPUPYIOLIETO
MIPOTOKOJIA pabouci mporpaMMbI
00 M3MCHCHUH W3MEHEHUS
20 -20
20 -20
20 -20
20 -20




