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MunuctepcTBa 3apaBooxpaHeHuss Poccuiickoit denepanuu MO YpPOBHIO 00pa3OBaHHS
cneruanureT no crnenuanbHocTy 30.05.01 MenunuHckast OMOXUMUS, YTBEPKACHHBIN MPUKAa30M
oT «29» mas 2020r. Ne 365 pyk;

2. OO6mas xapakTepucThKa 00pa3oBaTeIbHON IPOrPaMMBI;
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1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

lenpto ocBOeHHMS AUCHUIUIMHBI «OO0IIass W HEOpPraHWYecKas XUMHS» SIBIACTCS TOJYyUYCHHE
00y4JaronMMHCs CUCTEMHBIX TEOPETUUYECKHUX, HAYUYHBIX M TPUKIAJAHBIX 3HAHUW O CYIIHOCTH
XUMUYECKHUX MPOIIECCOB U OCHOBHBIX 3aKOHOMEPHOCTEH MX MPOTEKAHMS, TUIIAX XUMHUYECKUX PEAKIUH,
CBOMCTBaX AJIEMEHTOB M MX COCAMHEHHH, HEOOXOIUMBIX KaK Il OOYyYECHHS MOCISAYIONUM Y4eOHbIM
JTUCIUTIIIMHAM, TaK U JUIsl HETIOCPEACTBEHHOTO UCIIOJIB30BaHHUS B MPOGECCHOHATBHOM IEATETLHOCTH

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

® (popmupoBaHHE HaBBIKOB OOIIEHHUS C KOJUICKTHBOM;

® (opmupoBaHUE HABBIKOB MPOBOJUTH CTATUCTHYCCKYIO 00paOOTKY JaHHBIX B XUMHUECKHX
JKCIIEPUMEHTAaX, 0(OPMIISTh OTYETHYIO JOKYMEHTAIHUIO;

® (dopMupoBaHHEe HABBIKOB pACCUUTHIBATH OCHOBHBIC TEPMOJIMHAMUYECKHE (QYHKIIUU
COCTOSIHUSI CUCTEMBI, TETJIOBbIE 3(PPEKThl XUMUYECKUX MPOLECCOB, KOHCTAHTHI PABHOBECHSI
Y PaBHOBECHBIE KOHUEHTPALMHU MPOAYKTOB PEAKIIMU U UCXOJHBIX BEIIECTB

® (dopmupoBaHHE HABBIKOB CaMOCTOATEIbHO pPaboTaTh ¢ Y4YeOHOH © CHpPaBOYHOMN
JUTEPATYPOH;

® (dopmupoBaHHE CHCTEMHBIX TCOPETHYECKUX, HAYYHBIX W MPHUKIAIHBIX 3HAHHIA, METOI0B
oOmeld u HeopraHW4yecko xuMuu B ¢dapMaluu U B NPAKTUYECKON JeATEeNbHOCTH
CIeMaInucTa NpoOBHU30pPa;

® (dopmupoBaHue yMeHHS MPOTHO3MPOBATH PEAKIIMOHHYIO CIHOCOOHOCTh XHMHUYECKHX
COEIMHEHUH U (pU3nMyecKkrue CBOWCTBA B 3aBUCHMOCTU OT MOJIOKEHUS B MEPUOIUYECKOM
CUCTEME;

® ¢dopmupoBaHMEe YMEHHUS  TEOPETHYECKH OOOCHOBBIBATH XUMHUYECKHE  OCHOBBI
(dapmakonoruueckoro 3pQexra ¥ TOKCUYHOCTH, MPUMEHSATH MpaBHJia HOMEHKIATYphl K

Kj1acCaM HEOPTaHNUYCCKUX COG)IPIHGHPIﬁ;

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Juctumnaa «OO01as 1 HeopraHuyeckas XUMHUsS» u3ydaercs B 1 cemecTpe (ax) U OTHOCHUTCA K
o0s3arenpHOMi yacty Otoka b.1 mucrumnuel. SBiseTcst 00s13aTEIbHON TUCIIATIIINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 6.0 3.e.

JlJis yCcTIeIHOTrO OCBOEHMS JUCIUIUIMHBI HAcTOsIIeH oOydaromuecs JAOMKHBI OCBOMTh, B paMKax
00pa30BaTeNbHbIX CTAHIAPTOB MOJIHOTO CPEAHETO 00pa30BaHus, CIEAYIOMNE AUCHUTUIMHBI: X UMUS.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCLUUIUIMHBI, HEOOXOAWMBI [JISi YCHEUIHOTO OCBOEHMS JUCHUIUIMH: OpraHudeckas XHUMUS;
®uznueckass U KoJuloujaHas xumus; bezonmacHocTh kuzHeaesTenbHOCTH; OOmas M MeAMIMHCKAs
ouodusuka; MonexkynsapHas (apmakonorus; buoxumus nurtanus; Knuaudeckas mabopaTopHas

IMArHOCTHKA.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 1

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-1 CnocoGen ucno/1b30BaTh M NPUMEHATh (yHAaMeHTAJIbHbIe U IPUKJIAIHbIE

MEIUIMUHCKUE, €CTCCTBCHHO-HAYYHBLIC 3SHAHUSA IJIA MNOCTAHOBKHU U PCIICHUA CTAHIAPTHBIX U

WHHOBALMOHHBIX 32124 NPO¢eCCHOHAIBHOM AeATeIbHOCTH

OIIK-1.1M/1 IIpumensier
(byH1aMeHTaJIbHbIE
€CTECTBEHHOHAYYHbIE
3HAHUS Ul peIleHus

npoeccuoHANBHBIX 3a7au.

3HaTh: COBpPCMCHHYIO MOACIIb AaTOMA, nepnonﬂqecxnﬁ 3aKOH,
NEpUOANYCCKYIO CUCTEMY; XUMHUUYCCKYIO CBsA3b, CTPOCHHUC
KOMILJIEKCHBIX COCTUHEHUMN U X CBOI>'ICTB8., XHUMHUYECKHE CBOMCTBA
QJICMCHTOB U UX COCﬂHHCHHﬁ, PpaCcTBOPBI U IPOUECCCHI, ITPOTCKAOIIINEC
B BOJHBIX PACTBOPAX, IpaBHUJia HOMCHKIIATYPbI HCOPTraHUYICCKUX

BCIICCTB

YMmern: PaCcCUUTBIBATh TCPMOJUHAMUYCCKUC (bYHKHI/II/I COCTOsAHUA
CHUCTCMBI, TCIIJIOBBIC 3(1)(1)6KTBI XUMHUYCCKHX ITPOLICCCOB,
PaCCUUTHIBATh Kp, PAaBHOBCCHBIC KOHIICHTPAIWHW ITPOAYKTOB pC€aKIIUuH
N UCXOJHBIX BCIICCTB, IIPOTHO3UPOBATH PCAKIIMOHHYIO CIIOCOOHOCTD
XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ n (1)I/I3I/I‘-IGCKI/I€ CBOMCTBA B 3aBUCHUMOCTH OT
IIOJIOXKCHUA B HepHOﬂquCKOﬁ CUCTEMC, TCOPCTHUYCCKHU
00OCHOBBIBATH XUMHYECKHE OCHOBEI (I)apMaKOJ'IOFI/I‘IeCKOFO B(bQ)CKTa

1 TOKCUYHOCTHU

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
TEXHUKOW XMMHUYECKUX SKCIIEPUMEHTOB, IIPOBEICHUS IPOOUPOUHBIX
peakIuii, HaBbIKaMu PabOThl ¢ XUMUYECKON TTOCYI0N 1

MPOCTEUIIUMH TPUOOpaMu




OIIK-1.1/12 TIpumenser
NpUKJIaIHbIE
€CTECTBEHHOHAYYHbIE
3HAHUS JUI pEeLIeHUs

HpO(i)eCCI/IOHaJ'IbHBIX 3aJa4

3HaTh: IpaBUia HOMEHKJIATYpbl HEOPraHUUECKUX BEIIECTB,
KOJJTUTaTHBHBIE CBOMICTBA PaCTBOPOB, CIIOCOOBI BEIPAKEHUS COCTABA
pacTBOpPOB, KUCIOTHO-OCHOBHOE PaBHOBECHE, PABHOBECHUS B CUCTEME
0CaJI0K-HACBIIIEHHBIN pacTBOP, OCHOBBI AJIEKTPOXUMUH,
HaIpaBJIEHUE IPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB, 3aBUCUMOCTh (PapMaKOJOTHYECKOW aKTUBHOCTH U

TOKCUYHOCTH OT IIOJIOXKCHHA 3JICMCHTA B HepHOILH‘IGCKOﬁ CHUCTCMCEC

YMeTh: BBINIOIHATL IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C pac4eTaMU
TEPMOJAMHAMUYECKUX ITAPAMETPOB XUMHUYECKUX IPOLECCOB,
OIpeIETICHUS. BOBMOXKHOCTH CAMOIIPOU3BOJIBHOIO IIPOTEKaHUS
peaKkiyii, KOHLICHTPALlUi BEIIECTB B PaBHOBECHBIX peakuusax, pH

PACTBOPOB 3JICKTPOJIHUTOB, 3JICKTPOAHBIX MTOTCHIIUAJIOB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /1€ CTBUAMM):
TEXHUKOW IIPUTOTOBJIEHUS PACTBOPOB BEIIECTB 3aIaHHBIX
KOHLEHTPALUH, TEXHUKOM dKCIIEpUMEHTAIIBHOTO onpeneneHus pH

PAaCTBOPOB IIPU IMMOMOIIH UHAUKATOPOB U HpI/I60pOB




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
1
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 84 84
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 20 20
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 56 56
Komnoxsuywm (K) 8 8
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 76 76
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 76 76
[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 8 8
Dx3ameH (D) 8 8
IHoaroroBka k 3xk3ameny (CPIIA) 24 24
B yacax: OT/l = 192 192
OG611ast TPYIOEMKOCTh KP+CPO+KPITA+CPITIA
aucuumael (OT/I) B 3aueTHbIX equnannax: OTJ (B | 6.00 6.00
yacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
Ne Hudp HaunmenoBanmue paszjaena Conep:xanue pa3jesia M TeMbl B
/1 [KoMIeTeHIuH (MoayJisi), TeMbI AUJAKTHYECKUX eTHHHIAX
AUCHUIINHBI
Pa3zpen 1. O0mast xumus
1 |OIIK-1.111, |Tema 1. Brenenue. [TpenMer, 3aga4u ¥ METOABI OOIICH 1
OIIK-1.UJ2 [Crpoenue BemecTBa HEOPraHWYECKON XHUMUH, €€ MECTO B CUCTEME

€CTECTBEHHBIX HayK U (papMaIieBTUIECKOrO
00pa3oBaHus, 3HAYCHUE JIJISI PA3BUTHSI MEAULIMHBI
u papmary. OCHOBHBIE 3aKOHBI, TOJIOKEHUS U
MOHATHUS O0IIEH U HEOPraHMYECKOW XUMUH.
Homenknatypa OCHOBHBIX KJIACCOB
HEOpraHMYECKUX BeIlecTB. Pacuersl o
XUMUYEeCKUM (opMyJIaM U ypaBHEHUSM. TexHuka
0€30macHOCTHU U MpaBuiia paboThl B XUMHUYECKON
naboparopun. O6paboTKa pe3yIbTaTOB
HaOmoieHuit 1 n3mMepeHuit. OCHOBHBIE CITOCOOBI
BBIPAKEHUS KOHLIEHTpALM1 PacTBOPOB.
OKBHBaJICHT, ()aKTOP SKBUBAJICHTHOCTH,
MOJIIpHasi Macca SKBUBAJIEHTA, 3aKOH
SKBUBAJIEHTOB. OCHOBHBIE ATAIIbI PA3BUTHS
IIPEJICTaBICHUN O CYIIECTBOBAHUU U CTPOCHUU
aToMOB. CHEKTpbl aTOMOB KaK UCTOUHUK
uHpOpMaLUU 00 UX CTPOCHHH.
KBanTtoBOoMeXaHnYeCKasi MOJENb CTPOSHUS
aTOMOB. DJIEKTPOHHBIE (POPMYJIBI M IIEKTPOHHO-
CTPYKTYPHBIE CXEMBI aTOMOB. [lepuoanueckuit
3akoH J[.M. MeneneeBa u ero TpakToBKa Ha
OCHOBE KBAHTOBOMEXAHUYECKON TEOPUU
ctpoeHus aromoB. CtpykTypa Ilepuonnueckoii
CUCTEMBI DJIEMEHTOB: IIEPUO/]Ibl, IPYIIIIHI,
cemeiicTBa s-, p-, d-, f aIeMeHTOB.
Ilepnonnueckuil XxapakTep U3MEHEHHUS CBOMCTB
aTOMOB 3JIEMEHTOB: PaJNyC, SHEPTUs HOHU3ALUH,

SHEPTHUA CPOACTBA K SJICKTPOHY, OTHOCHUTCIIbHAA




ANEKTPOOTPULATENBHOCTD. [leprnonnueckuii
XapaKTep U3MEHEHHUsI CBOUCTB IPOCTHIX BEILECTB,
OKCHJIOB ¥ BOJOPOJIHBIX COCUHEHUN DIIEMEHTOB.
Tunel XUMHYECKUX CBSI3eH U (PU3UKO-
XUMUYECKHE CBOMCTBA COCUHEHUN C
KOBAJICHTHOM, HOHHOM M METaJJINYECKOM CBA3BIO.
OKCHEpUMEHTAJIbHBIE XapAKTEPUCTUKHU CBSA3EH:
SHEPrus CBS3HU, AJIMHA, HAIIPABJIEHHOCTb.
OKcrnepuMeHTalIbHAasl KpUBasi OTEHLUAIbHON
SHEPrUM MOJIEKYJIBI Bogopoaa.Onvcanue
MOJIEKYJIbI METO/1I0M BalieHTHBIX cBsi3zerd (MBC).
Mexanu3m 00pa3oBaHUsl KOBAJICHTHOH CBS3H.
HaceimaeMocTs KOBaJIEHTHOM CBSI3H.
HarnpaBieHHOCTh KOBAaJICHTHOM CBSI3M KaK
CJIEACTBUE YCIOBUS MAKCUMAJIbHOTO
nepekpbIBaHus opouTaneil. Curma u nu-cBsi3y,
ux o0pa3oBaHue MPH MEPEKPHIBAHUH S-, p- 1 d-
opburaneit. OnrcaHnue MOJIEKyJ METOJIOM
MOJIEKYJISIpHBIX opOuTaneit (MMO).
Onepruueckue auarpamMmbsl MO. 3anonHenue
MO snekTpoHaMH B MOJIEKYJIaX, 00pa30BaHHbBIX
aTOMaMU ¥ MOHaMHU 3JIEMEHTOB 1-ro u 2-ro
nepuozaos [1C3. Kpartnocts cBsizu 8 MMO.
MexMoueKyIIIpHbIE B3aUMOJAEHCTBHS U UX
IIPUPOIa. DHEPTUs MEKMOJIEKYJIIIPHOIO
B3auMoeHcTBUA. BonoponHas cBs3b U ee
Pa3HOBUIHOCTU. brosnorudeckas poib
BOJOPOAHOMU CBsI3U. MOJIEKYJIIpHBIE KOMIUIEKCHI

" UX pPOJib B MeTa00INYECKUX nmpomneccax




OIK-1.1]11,
OIIK-1.1J12

Tema 2. DHepreTuka,
HaIpaBJlieHUE U ITyOHHA
MPOTEKaHUsI XUMHYECKUX

peakuui

OCHOBHBIE MOHATUS XUMUYECKOM
tepMoauHamMuku. Teriora u pabora.
BHyTpeHHss SHEPTUs ¥ SHTAIbIHS
WHAUBHUIYaJIbHBIX BELIECTB U
MHOTOKOMIIOHEHTHBIX cucTteM. CTaHAapTHBIE
COCTOSIHUS BEIIECTB U CTaH/IapTHbIE 3HAUCHUS
BHYTpPEHHEH 3HEPTUU U SHTAJIBIINH.
Tepmoxumuueckue ypaBHeHusl. CTaHIapTHBIE
SHTAJILIIUU 0OPA30BaHMSI U CTOPAHMSI BELLIECTB.
3axoH ['ecca. PacueTbl u3MEHEHHsI CTaHIapTHBIX
SHTAJIBIIUN XUMUYECKUX peakuil U pU3nKo-
XUMHUYECKHX MPEBpaIICHU Ha OCHOBE 3aKOHA
I'ecca. [lonatue o0 3HTpONHHU KaK Mepe
HEYTOPSITI0YEHHOCTH CUCTEMBI (YypaBHEHUE
bonbumana). Oneprus I'n66ca u sneprus
I'enbMronbia Kak KpUTEPUA CaMOITPOU3BOIBHOTO
MIPOTEKaHuUs polecca U TEPMOJMHAMHYECKOMN
YCTOMYHMBOCTH XUMHUYECKUX COECTMHEHUM.
OObpaTumble U HEOOpAaTUMBIE XUMHUECKHE
peaxuu, U COCTOSHUE XUMUYECKOTO PaBHOBECHSI.
3akoH aeicTByronmx Mmacc. Koncranra
XUMHYECKOT'O PABHOBECHUS, €€ CBSI3b CO
CTaHJapTHBIM U3MeHeHueM 3Hepruu ['nbbca u
sHepruu ['enbmronba nponecca. OnpeneneHue
HaIpaBJIEHUS IPOTEKAaHUS PEAKIIUU B CUCTEME
IIPU JAHHBIX YCIOBUSX IIyTE€M CpPaBHEHUS
COOTHOUIEHUS IPOU3BECHNUN KOHIEHTPAaui U
3HAaYEHUS] KOHCTAHThI paBHOBECHSI. 3aBUCUMOCTh
sHeprun ['ub0ca nporecca 1 KOHCTAHTbI
paBHOBeCHsI OT TeMrepaTypsl. [[puHIuIBI

JlelllaTenwe - bpayna

OIIK-1.M]11,
OIIK-1.1]12

Tema 3. [Ipoueccsl,

MPOTCKAIOMIUC B paCTBOpaAxX

Teopust 3AEKTPOIUTUYECKON TUCCOUALINI
(Appennyc C., Kabnykos U. A.). Teopus
PacTBOPOB CUIBHBIX JIEKTpOIUTOB. VloHHas cuia
pacTBOPOB, KOAPPHUIMEHT AKTUBHOCTHU U
aKTUBHOCTb MOHOB. MoHu3anus Boasl. MonHoe
IIPOU3BEICHNE BOJBL. BOIOpOAHBIN TOKAa3aTEb.
pH pacTBOpOB CHUIBHBIX KUCIIOT U OCHOBAHM.

PacTBOpbI cnadbix anekTponuToB. [Ipumenenue




3/IM K noHM3aIMHU CIA0BIX IIEKTPOIUTOB.
KoHcranTa nonuzanuu (quccoruanum).
CryneHuaTslii XapakTep noHu3anuu. Teopun
KHCIIOT U OCHOBaHuil (AppeHuyca, JIbtouca,
bpencrena — Jloypu). KoHCTaHTBI KUCIIOTHOCTH U
OocHOBHOCTH. IIponeccel noHu3anuu, ruipoaunsa,
HEUTpaIn3aluy C TOUKH 3pEHUS pa3IMUHbIX
TEOPU KUCIIOT U OCHOBaHUH. pH pacTtBopoB
c1a0bIX KUCIOT, OCHOBAHUM,
ruaponusytomuxcsconeil. bydepnsie cuctems! u
MexaHu3M ux jaeictsus. Pacuer pH B OydepHbix
pactBopax. bydepHas eMKoCTb U akTOpHI ee
omnpenensone. OCHOBHBIE Oy(epHbIe CHCTEMBI
JKUBOTO Oopranusma. KucioTHo-ocHOBHOE
paBHOBECHE B OMOJIOTUYECKUX CUCTEMaX.
[TonsiTre 06 anuao03e U ankano3e u PU3NKo-
XUMHUYECKUX OCHOBAX UX BOSHUKHOBEHMS.
OcCHOBHBIE NOKa3aTeNN KUCIOTHO-OCHOBHOTO
COCTOSIHUS (ILIEJIOUHON pe3epB KPOBH, JEPHULIUT U
n30BITOK OCHOBaHMA, Oy(epHbIe OCHOBAHUA).
I'ereporeHHble paBHOBECHUS B CUCTEME OCAI0K —
HACBIIICHHBIN pacTBOp. PacTBOpuMOCTS 1
KOHCTaHTa IIPOU3BEAECHUS PACTBOPUMOCTH.
VYcnoBust 06pa3oBaHusi M paCTBOPEHUS OCAIKOB.
OcaxxJieHue U paCTBOPEHHUE KaK IPOLECCHI
CMEIIIEHNS T€TEpOreHHOro paBHOBecHs. Peakuyun
00pa30BaHUs HEOPIaHUYECKOTO BEIIECTBA
KOCTHOM TKaHU rujipokcuadochaTta KambIus,
KOHKPEMEHTOB ypaToB, OKCAIaTOB, KApOOHATOB.
PaBHOBecus B pacTBOpax KOMIUIEKCHBIX
coenuHeHnil. KOHCTaHTBI HECTOMKOCTH U
ycTounBoCTH. [loHsATHE O IpUMEHEHUN
KOMIUIEKCOHOB JJIs1 AE€TOKCUKALIMK OpraHu3Ma
(xenarotepanus). XenaTsl. KOMIIIEKCOHBI.
buonoruueckas poiab BHYTPUKOMILIEKCHBIX
COEIMHEHUI. DIIEKTPOHHAs TEOpUs
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

9JICMCHTOB U UX COGHHHGHHﬁ B 3aBUCUMOCTH OT




IIOJIOKEHUS JrieMeHTa B [lepuonnueckoi cucreme
AJIEMEHTOB U CTENIEHU OKHUCIICHUS 3JIEMEHTOB B
coeuHeHUsAX. CONpsKEHHBIE Tapbl OKUCINUTEND
— BOCCTaHOBUTENb. OKUCIUTENBHO-
BOCCTAaHOBUTENbHASL IBOMCTBEHHOCTD.
CrannaptHoe u3MeHeHue >Hepruu ['nooca
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON peakliuy U
CTaH/IapTHBIE OKUCINTEIBHO-BOCCTAHOBUTEIBHBIE
MOTEHUHUANBI (3JIEKTPOIHBIE TIOTEHIIUAIIBI).
Onpenenenue HanpasiaeHus nporekanus OB
peakuuii o pasHoctu OB noreHnuanos.
Binsaue cpeapl U BHEIIHUX YCIOBUM HA
HAIpPaBJIEHUE OKUCIUTEIIBHO-
BOCCTAaHOBUTENIbHBIX PEAKLUN U XapaKTep

00pa3yronmxcst IPOAYKTOB

Pa3zgen 2. XuMus 3j1eMeHTOB

OIK-1.M]11,
OIK-1.1J12

Tema 1. Xumug s-371eMEHTOB

Xumus s- anemenToB. Bomopoa.Obmas
xapaktepucTrka. OCOOCHHOCTH TIOJIOKEHUS B
[1CD, peakuuu ¢ KUCIOPOIOM, TAJIOTEHAMH,
MeTaJllIaMH, OKcuaMu. Boja kak Ba)kHEHIIIee
COEJIMHEHHUE BOJOPO/Ia, €€ (pusnueckue u
XUMHYECKHE CBOMCTBA. AKBOKOMILIEKCHI
KpUCTAJIIOTUAPAThL. JMCTUIIIMPOBAaHHAS U
anMpOTeHHas BO/A, UX MOJIyYeHUE U PUMEHEHHE
B (apmarun. [IpupoaHbie MUHEpaTbHBIE BOIBI.
XapakTepHuCTUKA U PEAKIIMOHHAsl CIOCOOHOCTh
COEIMHEHUH BOIOPOJIA C APYTUMHU
pacnpoCTpaHEHHBIMU AJIEMEHTAMU: KUCIOPOIOM,
a30TOM, yTJIepoaoM, cepoit. OcoOeHHOCTH
MOBE/ICHUS BOAOPO/Aa B COEAMHEHUSX C CUJIBHO U
CJTa0OTONISIPHBIMH CBSI3AMU. MIOH BOogopoaa, HoH
OKCOHMSI, MIOH aMMOHUSI. XUMHUS S-37IEMEHTOB-
metaioB [A u ITA noarpynnsl. O6mas
XapakTepUCTUKA. I3MeHEHNE CBOMCTB 2JIEMEHTOB
ITA rpynnsl B cpaBHeHuH ¢ [A. Xapakrepuctuku
KaTHOHOB. B3aumoneiicTBie MeTamioB ¢
KHCIIOPOJI0M, 00pa30BaHUE OKCHJIOB,
NEPOKCHUIOB, TUIIEPOKCUIOB (CYTIEPOKCHIOB,

HaJnepoKcuaoB). BzaumopeiicTBre ¢ BOAON ITUX




COCIMHEHUN. ['MAPOKCHUIBI IIETOYHBIX
IIeJI0YHO3EMENIbHBIX METAIJIOB; aM(pOTEPHOCTD
ruapoKcuaa 6eppuins. ' uapuabl menouHbIX U
LIEJIOYHO3EMETIbHBIX METAJUIOB U UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. PaBHOBECHE
MEXIy pacTBOPOM U OCaZKOM
MaJIOpacTBOPUMOTO CUIIBHOT'O 3JIEKTPOJIUTA.
[IpousBeneHne pacTBOPUMOCTH. Y CIIOBUSA
pacTBopeHus 1 00pa30BaHuUs 0caKoB. MoHBI
LICJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJUIOB KAK
KoMIuiekcooOpazoBarenu. MloHodops! 1 UX poiib
B MeMOpaHHOM TNepeHoce Kaus U HaTpus. oHbI
MarHus ¥ KaJbIHs KaK KOMIUIEKCOOOpa3oBaTeu.
buonorunueckas posb s-3JIEMEHTOB-METAILIIOB B
MHUHEpaJIbHOM OalaHce opranuzMa. Makpo - u
MHUKDPO-S-2J1eMEeHTBI. I1oCTymIeHne B Opranusm ¢
BOJ10M. TOKCHYHOCTH COeTMHEHUH OepUILIus.
XUMHYECKUE OCHOBBI TPUMEHEHUS COCTUHEHU I
TUTHSI, HATPHSI, Kallusl, MarHusl, KalbIus, Oapus B

MEIUIUHE U B (papMaiuu

OIIK-1.1M/1,
OIIK-1.1]/12

Tema 2. Xumusi p-3JIeMEHTOB

Xumus p- anemeHToB [IIA moarpymmber. O0mas
XapaKTepUCTHUKA MOATPYIIIbL. DIEKTPOHHAS
JIe(UIUTHOCTD U €€ BIUSHUE HAa CBOMCTBA
AIIEMEHTOB M UX coeAMHEeHU. l3Menenue
YCTOWYMBOCTU COETUHEHHI CO CTETIEHAMU
okucienus +3 u +1. bop. bopuasl. CoenriHenus ¢
BOJIOPOJIOM, OCOOCHHOCTH CTEPEOXUMHH U
npupobl cBs3u. ['uapunodopatsl. ['anuasr 6opa,
THJIPOJIN3 U KOMILIeKcooOpa3oBaHue. bopHbIit
aHTuapua 1 OOpHas KUCIOTa, paBHOBECHUE B
BOJHOM pacTBope. bopatel - mpousBogHbIE
Pa3IMYHBIX MOHOMEPHBIX U MOJUMEPHBIX
O00pHBIX KHCIIOT. Terpabopat HaTpHs. DHUPHI
6opHoit kucioTel. KauecTBeHHas peakuus Ha 60p
U ee HUCII0JIb30BaHue B (hapMalleBTHUECKOM
aHanuse. buonornueckas posis Oopa.
AHTHCENITHYECKUE CBOMCTBA OOPHOM KUCIOTHI U
ee coseil. Amomunui. [IpocToe BelecTBo U €ro

XHUMHNUYCCKasad aKTUBHOCTD. PaSHOBI/II[HOCTI/I OKCHIa




amoMuHus. [IpuMeHeHne B MeAULIMHE.
AMpoTepHOCTh rHIpokcuaa. AnoMuHaTsl. MoH
AIFOMUHUS KaK KOMIUIEKCOOOpa3oBaTeb.
be3BogHbIE COMM ATIOMUHUS U
KpucTaoruaparsl. OCOOEHHOCTH CTPOCHUSI.
lanuner. l'uapun anroMmunus u ananatel. KBacupl.
DU3UKO-XUMUYECKHE OCHOBBI IPUMEHEHUS
AIOMUHUS B MEAMLIMHE U (hapMariui. XUMHS p-
anemeHToB [VA noarpynmsl. O6mas
XapaKTepUCTHUKA MMOATPYIIIbL. YTIIEpO.
Annorponuyeckue MOAU(UKALNY yIaepoa.
Turmbl rHOpUIN3AIIH aTOMA YTIIEpoaa U
CTPOEHHE YIIIEPOJOCOAEPKAILUX COEAUHEHNH.
VYriiepos Kak OCHOBA BCEX OPTaHUYECKUX
MOJIEKYJ. PU3NYECKUE U XUMUYECKUE CBOWMCTBA
IIPOCTBIX BEIIECTB. AKTUBUPOBAHHBIN YIOJb KaK
asicopOeHT. YTIIepo/1 B OTPULIATENIbHBIX CTENCHSIX
okucneHus. KapOuabpl akTHBHBIX METAJJIOB.
Oxkcun yranepona (I1). KucnotHo-ocHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE
XapaKTEPUCTUKH, CBOMCTBA KaK JUTaH/a.
XHWMHUYECKUE OCHOBBI €0 TOKCUUHOCTH.
[{nanucTOBOAOPOIHAS KUCIIOTA, IPOCTHIE U
KOMIUIEKCHBIE ITUaHH Ibl. XUMUYECKUE OCHOBBI
TOKCUYHOCTH IIMaHNuJ0B. CoeMHEHNS yTIepoaa
(IV). Okcun yrinepona (IV). Coenunenust
yIJIepoJia ¢ TAJIOT€HaMH U CEPOM.
YeThIpeXXJIOPHUCTHIN yriepo/, hocreH, GpeoHsl,
cepoyriepoa u TuokapooHatsl. L{luanater u
THOLMAHAThl. PU3NYECKUE U XUMUUECKHE
CBOMCTBA, IpUMEHEHNe. buonornyeckas posb
yraepoaa. XuMHYECKUE OCHOBBI MCIIOJIb30BaHUS
HEOpPraHUYECKUX COEAMHEHUHN yIieposia B
meaunuae U papmanuu. Kpemuawnii. O6mas
xapakrepuctuka. Cunnnuasl. CoeluHEHus C
BOJOPOJIOM, OKHCIIEHUE U TUAPOIIN3.
Terpadropus u TeTpaxiaopu KpeMHHUS,
ruaposns. I'ekcapropocumkarsl. OKCu

kpemuus (IV). Cunukarens. Kpemuueas




kucioTta. Cunukarsl. PacTBopuMOCTb U
ruaponus. [lpupoaHbie CUIMKATHI U
AITFOMOCHWJIMKATBI, LIEOTUTHI.
KpemHuuiioprannueckue coeJUHEHHUS.
Hcnonp30BaHne COEAUHEHUI KPEMHUS B
meaunune. I'epmanwuii, onoBo, cBuner. OOras
XapakTepUCTUKA. Y CTOMYMBOCTH BOJOPOIHBIX
coenuHeHuii. COeqUHEHUS C TaloTe¢HAMM,
IIOBE/IEHNE B BOJHBIX pacTBopax. OKCuj CBUHIIA
(IV) xak cuIbHBINA OKUCIUTENH. AM(OTEPHOCTH
rUIpOKCU10B. OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUU B PACTBOpAX.
XUMHU3M TOKCUYECKOTO IEUCTBUSI COCTMHEHUI
cBuHLA. [I[puMeHenne B MeIuIMHE
CBHUHEIICOJEPKALINUX COCIUHEHUN. XUMUYECKUE
OCHOBBI HCIIOJIb30BaHMsI COEAMHEHNH 0JI0Ba U
CBUHIIA B aHanu3e (hapmmopenaparoB. XuMus p-
aneMeHTOB VA noarpymnisl. O0mas
XapakTepUCTUKa Ipymniibl. A30T, dpocdop,
MBIIIBSK B OPraHu3Me, UX OMOJIOTHIeCKas pOib.
A3oTr. MHOTOOOpa3ue CoeTMHEHMI ¢
pa3IMYHBIMM CTENIEHSIMU OKHMCIIEHUS a30Ta.
Hutpuasl. AMMuak. KucnotHo-ocHOBHast U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHAS
XapaKTEPUCTHKA, PEAKIIUU 3aMEIICHUs. AMUJIBIL.
Ammuakatel. ['uapa3uH U TUAPOKCUTIAMUH,
A30THCTOBOJOPOIHASL KUCIIOTA U a3UbI.
CoennHeHus a30Ta B MOJIOXKUTEIbHBIX CTENIEHAX
okucneHus. Oxcunapl. CriocoObl MoTyueHHs..
KHcn0THO-0CHOBHBIE M OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE cBolicTBa. Dochop. Obmas
XapaKTEPUCTUKA. AJUIOTPOITUYECKUE
Moudukayu pocdopa, UX XUMHUIECKast
akTuBHOCTh. Dochunbl. Pochun. CpaBHEHUE C
COOTBETCTBYIOIIIMMHU COEIMHEHUSIMH a30Ta.
Coenunenus pochopa B MONOKUTEIBHBIX
cTeneHsax okucineHus. PochopHoBaTUCTAS U
docdopucrast kucnorel. CTpoeHHE MOJIEKYI,

KHCJIIOTHO-OCHOBHBIC U OKHUCJIHUTCIIBbHO-




BOCCTaHOBUTENBbHBIE CBOMCTBA. MeTadochopHbie
KHCJIOTBI, CPAaBHEHHUE C A30THON KHUCIIOTOM.
[TpousBoHbIe HOCHOPHON KUCIOTHI B )KUBBIX
opranusMax. MBIIbSK, CypbMa, BUCMYT. O01mas
XapakTepucThka. BogopoiHble coeinHEeHus B
CpaBHEHHUH ¢ aMMHaKoM U (pochunom. OKcuabl u
ruapokcuibl (1) u 3(V), KuCI0THO-OCHOBHBIE
Y OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
ux KO u OB xapaxrepuctuku. ApceHuThl U
apcenatsl, ux KO u OB cBoiictBa. Conu
katroHOB cypbMbl (I11) u BucmyTa (11I), nx
ruzipoaun3. CypbMsHas KMCIOTa U €€ COJIH.
Bucmyrartsl. HeycTolunMBOCTh COEIMHEHNI
BucMyTa(V). Xumus p- anemeHToB VIA
noArpymnnsl. O0mast XapakTepUCTHKA TPYTIIbI.
Kucnopoa. O0mias xapakTepuCcTHKA.
OCOoOEHHOCTH IIEKTPOHHOM CTPYKTYPHI
MOJIEKYJIbl KHCI0pOoaa. XUMHUUYECKasl aKTUBHOCTh
kucaopona. O30H, CTEPEOXUMHUS U IPUPOJA
ca3eil. Bogopona nepoxcunn H202, ero
KHCJIOTHO - OCHOBHASI U OKHMCIIUTEINIBHO -
BOCCTAHOBUTEJIbHAS XapaKTEPUCTHKA,
npuMeHeHre B Meaununae. CoeiMHeHus
Kuciopoaa ¢ propom. buonorudeckas poisb
KHCI0poia. XMMHUYECKUE OCHOBBI IPUMEHEHUS
KHCJIOPO/1a ¥ 030HA, a TAK)KE COETUHEHUM
KHcIoposaa B Menuiuae u Gpapmanuu. Cepa.
Oomas xapakrepuctuka. [lomucynbdumsl,
KHCJIOTHO - OCHOBHASI U OKHCIIUTEINIBHO -
BOCCTAHOBUTEJIbHAS XapaKTEPUCTHKA,
ycroitunBocTh. Coenunenus cepbi(1V) — okeun,
XJIOPHJI, XJIOPUCTHIA THOHHJI, CEPHUCTAsI KUCIIOTA,
CyabGUTHI U THAPOCYIbPUTHL. CBOMCTBA
THOCYNIB(ATOB: PEAKIUs C KUCIOTaMHU,
OKUCTUTENSIMU (B TOM YHUCJIIE C HOJI0M),
KaTHOHAMH — KOMIUIEKCOOOpa30BaTeNsIMH.
[TonuTHOHATEL, 0COOEHHOCTH UX CTPOCHHUS U
cBorictBa. Coenunenus cepbl(VI) — okcun,

rekcadropua, CyabQOHWIXIOPU,




CyIbQYPHIXIOPHU, CEpHAst KUCIOTa U €¢e
MIPOM3BOJIHBIC — CYJIb(AThl, KUCIOTHO - OCHOBHAS
Y OKHMCIIUTENBHO - BOCCTAHOBUTEIbHAS
xapakrepuctuka. Oneym. Ilupocepnas kuciora.
IIepokconucepHbIE KUCIOTHI U COJIU.
OxucnuTenpHbIe CBOMCTBA MEPOKCOCYIB(ATOB.
XHMMHUYECKHE OCHOBBI IPUMEHEHHUS CEPHI U €€
COCIIMHEHUI B MeauLInHE, (hapMau,
dapmaneBTyeckoM ananuse. CeleH u Teuryp.
Oo6mas xapakrepuctuka. KHCIOTHO - OCHOBHAS U
OKHUCJIUTEIBHO - BOCCTAHOBUTEIbHAS
XapaKTePUCTHKA BOJOPOJHBIX COEIMHEHUIN U UX
cosiel. OKCUBI ¥ KUCIIOTBI, X KUCIOTHO -
OCHOBHAs U OKHCIIUTENIBHO - BOCCTAHOBUTEIbHAS
XapaKTepUCTUKA (B CPAaBHEHUH C M1OI00HBIMU
COEIMHEHUSIMU cephbl). buonornueckas ponib
ceneHa. Xumus p- anemeHtos VIIA u VIIIA
noarpymnmnsl. OOI1as XxapaKTepUCTUKA TPYTIIIHI.
ITpocTeie BeliecTBa, NX XUMUYECKasi aKTUBHOCTb.
PactBopumocTts B Boge; KO u OB cBoiicTsa.
HonHbIE 1 KOBAJIEHTHBIE TaNIUAbI, UX OTHOIIEHUE
K JEMCTBUIO BOJBI, OKUCIUTENCH 1
BoccTraHoBuTenel. CiocoGHOCTh propua - HOHA
3aMelaTh KUCJIOpo (HapuMep, B COEAMHEHUAX
KpeMHusl). ['ajioreHus1 - MOHbI KaK JUTaH]Ibl B
KOMIUIEKCHBIX COEAMHEHUAX. bruonornueckas
pons dTopa, xiopa, Opoma u oxa. [lonstue o
XUMHU3Me OaKTepULIUIHOTO IEHCTBUA XJI0pa U
rona. [lpumenenue B MeAMIMHE, CAHUTAPUU U
(bapMaru XJIOpHOU U3BECTH, XJIOPHOH BOJHI,
IIpenapaToB aKTUBHOI'O XJIOpa, H01a, a TaKXKe
COJISTHOM KHUCIIOTHI, (PTOPHUIOB, XJIOPUIOB,
O6poMu0B U HoauaoB. OO0IIas XapaKTepUCTUKA
O7aropoIHbIX ra3oB. PU3NUECKUE U XMMUYECKHE
cBoiicTBa. CoeHEHMs OIaropoHbBIX T'a30B.

[TpumeHeHne 61aropoIHBIX ra30B B MEAULIMHE

OIIK-1.1M/1,
OIIK-1.1]/12

Tema 3. Xumug d-3j1eMEHTOB

Xumus d- anementoB. OOm1as XxapakTepUCTUKA.
O61as xapakrepucTuka d-3JeMeHTOB

(TepexoaHbIX PJIEMEHTOB). XapaKTepHbIE




0c00eHHOCTH d-371eMEHTOB: NIEpEMEHHbIE
CTETIEHU OKUCIICHUS, 00pa30BaHNEe KOMIUIEKCOB.
JlanTaHOUHOE CXKaTHE M CXOJCTBO d-3JIEMEHTOB
V u VI nepuogo. Xumus d- anementos [11Bu
IVB noarpynm. d- OnemenTtsilll rpynmsr. O6mas
XapaKTepUCTHUKA, CXOJACTBO U OTIUYHE OT S-
aneMeHToB Il rpynmnel. F-DnemenTs! kak aHanoru
d-snementos III rpynmsl; CX0ACTBO M OTJIMYKE HA
npuMepe 1epus. XMMHUYECKHE OCHOBBI
npumeHenus nepus (IV) cynbdaros B
KOJINYECTBEHHOM aHaiu3e. d- DnemeHTs [V u V
rpyni. OO0mias xapakTepucTuka. Xumus d-
anemeHtoB VBu VIB noarpymnn. O6mas
XapaKTepUCTHKA MOATPYII. XMMHUYECKHE OCHOBBI
npuMeHeHus d- aneMeHToB VB noarpynmst:
HUOOMS U TaHTaJIa B XUPYPTrUH, aMMOHUS
MeTaBaHaaara B hapmarmn. Xpom. Obmas
xapakrepucTuka. [Ipocroe BelecTBo u ero
XMUMHYECKast aKTUBHOCTh, CIIOCOOHOCTD K
KoMIutekcooOpaszoBanuto. Xpom (II), kucmorHo-
OCHOBHAsl U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHAS
xapakTepucTuku coeauHeHuid. Xpom (I1I),
KHCJIOTHO-OCHOBHASI U OKUCIIMTEIbHO-
BOCCTAaHOBUTEJIbHASI XapaKTEPUCTUKU
COeIMHEHMI, CIIOCOOHOCTD K
KomrekcooOpazoBannto. Coequnenus xpoma(VI)
— OKCH/JI U XpOMOBBIE KUCIIOTBI, XpOMATHI U
JUXPOMATHI, KUCJIOTHO - OCHOBHAs U
OKHCJIUTEIBHO - BOCCTAHOBUTEIbHAS
xapakrepucTuka. [lepokcocoennuenu xpoma
(VI). Monmubaen u Bonbdpam. Obmas
XapaKTepUCTHKA, CIIOCOOHOCTH K 00pa30BaHHUIO
W30II0JIU - U T€TEPOIOIUKUCIOT. CpaBHUTENbHAS
OKHUCJIUTEIBHO - BOCCTAHOBUTEIIbHAS
XapaKTepUCTHUKA COCMHEHUI MonbieHa 1
BOJIb(hpaMa Mo OTHOLICHUIO K COCTUHEHUSIM
xpoma. Xumus d- anementoB VIIB u VIIIB
noarpynn. CemeicTBo xeneza. CeMencTBo

riatuHbl. O0mmas xapaktepuctuka VIIB




noArpymmnsl. Mapranen. XuMu4yecKkasi akTUBHOCTh
npocroro BemectBa. Coenunenust mapranua (1)
u (IV). KucinorHo-ocHOBHas 1 OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHAS XapaKTEPUCTUKA
COeIMHEHMI, CIIOCOOHOCTD K
KOMIUIEKCO0OpazoBanuto, BiusiHue pH Ha
OKHCITUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
Coenunenus mapranua (VI). Manranarsl, ux
oOpa3oBaHHe, TEPMHUYECKAsT yCTONYUBOCTD,
JTUCIIPONIOPIIMOHUPOBAHKE B PACTBOPE U YCIOBUSA
crabunuzanuu. Coenunenus mapranma (VII).
XUMHYECKUE OCHOBBI TPUMEHEHUS [TIepMaHraHaTa
KaJIis U €ro pacTBOPa Kak aHTUCENTUYECKOTrO
cpencTBa U B papMalieBTUIECKOM aHAIH3E.
O6mas xapakrepuctuka VIIIB nmoarpymnms.
JleneHue Ha 3JIEMEHTHI CEMEICTBA Kejle3a U
rtaTuHbl. OO0IIast XapaKTepUCTHKA JIEMEHTOB
cemeiicTBa xenesa. JKenezo. CoequHEeHHs kKene3a
(IT) u(I1T). KucnotHo-oCHOBHASI M OKUCIUTENBHO-
BOCCTAHOBUTEJIbHAS XapaKTEePUCTUKA
coenuHeHnil. KoMIIJIEKCHBIE COETMHEHUS JKETe3a
(IT) u (ILI) ¢ unanum - ¥ THOLMAHAT — HOHAMH.
['emornobuH u xkenezocoaepxamiie GepMeHTHl,
XUMUYECKas CYyILIHOCTb UX AeicTBus. deppartsl,
MOJTy4eHUE ¥ OKUCIUTENbHBIE CBOMCTBA. KoGanbT
Y HUKEJIb. XUMHUYECKasi aKkTUBHOCTb MPOCTHIX
BELIECTB B CPaBHEHUHU C kene3oM. CoeqMHeHns
kobOanbta (II) u (III), Hukens (II). Kucnotro-
OCHOBHAs U OKUCJIHUTEIbHO-BOCCTAHOBUTEIbHAS
XapaKTepUCTHKA COSAMHEHUM, CTIOCOOHOCTH K
KOMIUTIEKCO0Opa3zoBanuio. Hukenb u KoOalbT Kak
MHUKPO3IJIEMEHThI. X UMUUYECKHE OCHOBBI
MPUMEHEHUs COCTMHEHUI K0OaIbhTa U HUKEIS B
MeaunuHe U papmarn. OOmast XxapakTeprucTHKa
AJIEMEHTOB CEeMEWCTBA IIATUHBI. XuMus d-
snemenToB IB u [IB nmoarpynm.O6mias
xapakrepuctuka IB noarpynmnel. Coeaunenus
menu (1) u (I1), Kucnorno-ocHoBHast u

OKHUCIUTCIIPHO-BOCCTAHOBHUTCIIbHASA




XapaKTepUCTHKA COSAMHEHU, CTIOCOOHOCTH K
KOMIUTeKcooOpa3zoBanuto. [Ipupona okpacku
COEMHEHUN MeIu. XUMUYECKUE OCHOBBI
MIPUMEHEHHUS COeAMHEHUN MeN B MEAUIIMHE U
dapmarn. CoenuHenus cepedpa, KUCIOTHO-
OCHOBHBIE€ U OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
XapaKTePUCTUKHU COSAMHEHUMN, CTIOCOOHOCTH K
KOMIUIEKCO00pa30BaHUI0. XMMHUYECKHE OCHOBBI
MPUMEHEHUs COeTMHEHUH cepedpa B KauecTBe
Je4eOHBIX IpenapaToB B MEIUIIMHE. 30JI0TO.
XUMHUYECKUE OCHOBBI TPUMEHEHUS COCITUHEHUI
30510Ta B MeauimHe U Gapmaruu. OOrmas
xapakrepuctuka [IB noarpynmnst. [{uHk.
XuMHuueckasi akTUBHOCTb MPOCTOTO BEIIECTBA.
Kommnekcusie coequnenus nunka. Kaamuii u ero
coenrHeHus. CpaBHEHUS C aHAJIOTUYHBIMU
COeIMHEHUSAMU MHHKA. PTyTh. OO0IIas
XapaKTEePUCTHKA, OTIIMYUTEIbHBIE CBOMCTBA OT
LIMHKa U Kaamusi. OKUCIIEHUE pTyTH Cepoi U
azotHoi kuciorou. Coequnenus prytu (I) u (II),
UX KACJIOTHO-OCHOBHAs! M OKUCIIUTEIIbHO-

BOCCTAHOBUTCIIbHAA XapaKTCPUCTUKA,

CIIOCOOHOCTB K KOMILIEKCOOOPa30BaHUIO

3.2. Ilepeyenb pa3genoB, TeM [IUCHUILUIMHBI [IJsi CAMOCTOSATEJBLHOr0 HU3Yy4YeHHS
00yYarOIIUMHCS
PaSHGJ'II)I 1 TEMbI JUCHUINIMHBI AJI9 CAMOCTOATCIBbHOI0O N3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpaMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne
n

/n

Buasi
Y4eOHBIX
3aHATHI /
¢popma
MPOMEIK.

aTrecTanuu

Ilepuon o0yuenus (cemectp)
IHopsinkoBeie HOMEpa H
HAHMEHOBaHHe Pa3/iesIoB.
IHopsinkoBeie HOMEpa H
HAHMEHOBaHHeE TeM
pazaesoB. Tembl y4eOHBIX

3aHATHM.

KoanuyecTBO
JacoB
KOHTAKTHOM

padoThI

Buawbl
KOHTPOJISA

yCcrneBaeMoCTH

®opMbI KOHTPOJIA
ycIeBaeMoCTH 1
MPOMEKYTOYHOM

aTTrecTanuu

KII|OIT|OK|JIP|TD

4

10

1 cemecTp

Pasznea 1. O0Omias xumus

Tema 1. Beegenue. CTpoeHue BeliecTBa

1

J3

[IpeameT obmieit u
HEOPraHWYECKON XUMUH, €TO
3HAYEHUE 711 MEIULIUHBI.
Crpoenue aToma u
nepuoanyeckuii 3akon /1. U.
Menaeneesa. [Ipupona
XUMHYECKOMU CBSI3H U
CTPOEHHE XUMHUYECKHUX

COeIUHEHUN

JIII3

OCHOBHBIE KOJTUYECTBCHHbIE
HOHSATHS U 3aKOHBI XUMUH.
OcHOBHBIE KJ1acChl
HEOPraHMYEeCKUX
COCIMHECHUM.
CrexroMeTpuuecKre pacyeTsl

110 YPaBHEHUSIM pEaKIUi

JIII3

PactBopsl. CriocoObI
BBIPQXEHUS COCTaBa
pactBopoB. MomnsipHas

KOHOCHTpAlUsl SKBHBAJICHTA




4 JIII3 CtpoeHue aTOMOB. 4 T
Ilepnonnueckuil 3aKOH U
MepuoauYecKasl Cucrema
XUMHYECKHUX 3JIEMEHTOB.
XuMuyecKas CBs3b U

CTPOCHUC MOJICKYJI

Tema 2. DHepreTuka, HarpaBjeHUE U TIyONHA MPOTEKAHUS XUMUYECKUX PEaKIIH

1 J3 DHepreTuka, HalpaBJIEHUE U 2 I
riryOuHa MPOTEKaAHUS
XUMUYECKHUX PEAKLIUN.
XUMHUYECKOE PABHOBECHE.

XuMH4Yeckasd KUHETUKA

2 JITI3 OCHOBBI XUMHUYECKOU 4 T
TEPMOJIMHAMUKHU
3 JIII3 XHUMHYECKOE PAaBHOBECHE. 4 T

OCHOBBI XUMAYECKOU

KHHETUKHN

Tema 3. [Iponecchl, mpoTeKarnMe B pacTBOpaxX

1 J3 VYuenue o pacTBopax. 2 jil|
PaBHOBecue B pacTBOpax
CUJIBHBIX U CIa0BIX
aneKkTponuToB. bydepHusie

pacTBOpbI

2 JIII3 IIporonutnyeckue 4 T
paBHOBECHSI B paCTBOpax

CHJIBHBIX U CJIa0BIX

3JICKTPOJIUTOB
3 JIII3 Bydepubie pacTBOpbI 4 T
4 JI3 KoMmnekcHble coeIuHEHNS. 2

I'eTreporennblie paBHOBECHS

5 JITI3 KoMmiiekcHble coe quHEHUS. 4 T

FeTeporeHHHe PaBHOBCCHUA

6 J3 Hamnpasnenue okucauTebHO- 2 ji|
BOCCTAHOBUTCIIbHBIX

peakiuii. OCHOBBI

AIEKTPOXUMHUU

=8




7 JIII3 OKHCIIUTETHHO-
BOCCTAHOBUTEIIEHBIC
MPOIIECCHl. DIEKTPOTHBIC
MOTCHIIAAITBI

8 K Texyumii pyOexHbIi

(MOZYIbHBIN) KOHTPOJIb IO

pazneny 1. Obmas xumus

Pa3gen 2. XuMus 3JIEMEHTOB

Tema 1. Xumus s-3J1€eMEHTOB

1 I3 OO011as XapakTepUCTHKA S-
9JIEMEHTOB. XUMHS S-
anemeHToB [A (1) - ITA (2)
rpynn. Bogopoxn

2 JII13 Bonopoa. Xumus s-

anemenToB [A (1) -1IA (2)
TPy

Tema 2. Xumus p-3JIeMEHTOB

1 JIII3 Xumus p-anementos [ITA
(13) — VA (15) rpynn

2 J3 Xumus p-anemeHToB VA (15)
rpynnsl - VIIIA (18) rpynn

3 JIII3 Xumus p-anemeHToB VIA

(16) — VIIA (17) rpynn

Tema 3. XumMud d-3J1eMEHTOB

1

I3

OO01as xapakTepucTuka p-
AJIEMEHTOB. XUMHUA P-
anemenToB IIIA (13) rpynmsr -
IVA (14) rpynmst

I3

OO6mras xapakrepucTuka d-
a5eMeHTOB. Xumus d-
anemenToB rpymisl [1IB (3) -
VIIIB (8-10) rpynn

JIII3

O6mas xapakrepuctuka d-
37eMeHTOB. Xumus d-
anementoB [1IB (3) - VIIIB
(8-10) rpynmst




4 J3 Xumus d-snementos IB (11) - 2 Jil| 1
IIB (12) rpynn. O6mas
XapakTepucTuka f-
aneMeHToB. Du3nko-
XUMHUYECKHE METO/IbI

HUCCIEeN0BaHUN

5 JIII3 Xumus d-snementoB IB (11) - 4 T 1|1 1]1
IIB (12) rpynn

6 K Texkymuit pyOeKHBIH 4 P 1 1 1

(MOITyTBHBIN) KOHTPOJIB TIO

pazaeny 2. XuMusi S3JIEMEHTOB

Texkymuii KOHTPOJb YCIIEBAEMOCTH OOYYaloLIErocsi B CEMECTPE OCYIIEecTBIseTcs B (opmax,
MIPETYCMOTPEHHBIX TEMATHYECCKUM IIJITAHOM HACTOAIIEH pabodeil mporpaMMbl JUCITUTIIIMHBL.
®opMBI TPOBEICHUSI KOHTPOJIS YCIIEBAEMOCTH M MMPOMEKYTOYHOM aTTeCTAlUU 00YUYaIOIINXCsl /BUTBI

paboThl 00yJarOIIUXCs

Ne ni/m ®opMbI IPOBEAECHUS TEKYILIEr0 KOHTPOJIS Buabl padoTsl

yCIeBaeMOCTH U NMPOMEKYTOUYHOM aTTecTalun odyuaromuxcsa (BPO)
odyuaromuxcs (PTKY)

1 KonTtpons npucyrctus (KII) [IpucyrcTBue

2 Omnpoc mucemennsii (OIT) BrinosiHenue 3aganus B

MUCbMEHHOU popme

3 Omnpoc xombunupoBannbiii (OK) Brinonnenue 3ananuii B

YCTHOM U MUCbMEHHOU
dbopme

4 [TpoBepka maboparopHoit padotsl (JIP) Brimonaenue (3ammra)

nabopaTOpHO PabOTHI

5 TectupoBanwue B 35ekTpoHHOH popme (TI) Brinonnenue tectoBoro

3a/1aHMsl B DJIEKTPOHHOMN

dbopme

4.2. ®opmMbl IPOBEACHUSA IPOMEKYTOUYHOM aTTECTAIUMN
1 cemectp
1) ®opma npomMeKyTOUHOM aTTeCTalluy - DK3aMEH

2) ®opma OpraHu3anuy IpoMeXxyTouHOM arrectanuu -KoHTposb npucytcTBust, Onpoc NuCbMEHHBIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

1 cemectp
DOpPMBI TEKYIIEro Make. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHI | KOHTPOJIAA YCTIEBAEMOCTH .| KOJI-BO | peiiTUHroBLIM Gaj1aM
KOHTpoJIeii
/BHABI padoThI 621108 | Ty BTK Ota1.| Xop.|Ynosi.
Omnpoc nucsmensbiin |OI1 3 39 B| T |[13] 9 5
[IpoBepka
JlaboparopHo- .
nabopaTopHOH JIP 10 130 ([ B| T (13 ] 9 5
npaktuueckoe |JIII3
paboThl
3aHSITHE
TectupoBanue B
. §iC) 11 143 |B| T (13| 9 5
JIEKTPOHHOU (hopMme
Omnpoc
. |OK 2 702 | B| P [351]234] 117
KOMOMHHPOBaHHBIN
Komnoxsuym K
TectupoBanue B
. §iC) 2 702 | B| P [351]234| 117
3JICKTPOHHOU (popme
Cymma 6asuioB 3a cemecTp 1716

5.2. Kpurtepuu, mokasatejqu M NOPSA0K NPOMEKYTOYHOH aTTecTalud O0y4YalUIUXCH C
HCNO0JIb30BaHUEM 0a/UIbHO-peliTHHIOBOM cucTtembl. Ilopsinok mepeBoga pelTHHIOBOH OLEHKH
o0yyaromerocsi B TpaJHIHOHHYI0 CHCTEMY OL[EHOK
Iopsinok MpoMeKYTOYHOH aTTecTAllUM 00Yy4Yarouierocss Mo JUCHMILUIAHE (MoayJo) B ¢opme
IK3aMeHa

ITo mtoram pacuera pedTuMHra no aucuuIIMHE B 1 cemecTpe, oOydaromuiics MOXET ObITh
aTTeCTOBaH C OLICHKAMU «OTJIWYHO» (IpH YCIOBUM JAOCTHXKeHus He MeHee 90% OamnoB u3
BO3MOXKHBIX), «XOpolIo» (IIpU YCIOBUU JOCTH)KEHUs He MeHee 75% OamioB U3 BO3MOXKHBIX),
«YAOBJIETBOPUTENIbHOY» (IIPU YCIOBUU JOCTHXKEHUS HE MeHee 60% 0alljioB U3 BO3MOXKHBIX) U CIaHHBIX
Ha OLICHKY HE HIKE «yJIOBJIETBOPUTEIHHO» BCEX 3aIIAHUPOBAHHBIX B TEKYILIEM CEMECTpE PyOEKHBIX
KOHTpoJIel 0e3 mocelleHus Nnpoueaypsl sk3ameHa. B ciydae, eciu oOydarouuiicss He corjlaceH c

OHCHKOﬁ, paCC‘II/ITaHHOﬁ o pe3yjibTaTaM UTOrOBOI'O peﬁTHHFa 10 AUCHUIIIINHE, OH 00s13aH HpOﬁTH



IPOMEXKYTOYHYIO aTTEeCTAllMIO [0 JUCLUUIJIMHE B ceMecTpe B ¢opMe 3K3amMeHa B IMOPSIKE,
peayCMOTPEHHOM pabodeil mporpaMMoil AMCHUIUIMHBI U B CPOKH, YCTaHOBJICHHBIC PaclUCaHUEM
HK3aMEHOB B paMKax 3K3aMEHAIlMOHHOW CecCHM B TeKylieM cemecTpe. OOyuarouiuiics 3asBisieT o
CBOEM JKEJaHUHM MPONTH NPOMEKYTOUHYIO aTTECTAlMIO MO AMCUUILIMHE B (opMe dK3aMeHa He
IIO3/IHEE IEPBOr0 [HsA JK3aMECHALMOHHON CECCUU, CACJIAB COOTBETCTBYIOINYIO OTMETKY B JIUYHOM
KaOMHETe MO COOTBETCTBYIOIIEH IUCHUIUIMHE. B Takom ciy4ae, peWTHMHI, pacCUYUTAHHBIA IO
JUCLHUIUIMHE HE YUYUTBHIBACTCA IPU NPOLEAYpe NMPOMEXKYTOYHOM arrectanuu. I[1o uroram arrecranuu
00yYaroMMNCS MOXKET MOIYUUTH JTIOOYIO OLIEHKY M3 UCIOJIb3YEMBIX B yUeOHOM MPOLIECCe: KOTIUIHOY,

«XOopoHo», KyaoBJICTBOPUTCIBHO», «HCYJOBJIICTBOPUTCIILHO).

OneHka PeliTuHIOBBIN 02101
O1ian4Ho 900
Xopouio 750
YaoBieTBopuTEIbHO 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U

NMPOMEKYTOYHOM aTTeCTAllUN

1 cemecTp

IlepeyeHb BOIPOCOB VISl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTalluu B (JOpMe IK3aMeHa
TeopeTnueckue BONpoOchl 10 XUMHUH 3JIEMEHTOB
(npu omeeme na 3mom eonpoc ciedyem ykazamov moabKo mpedyemole ypasHeHUs peaxKyuil

(om 5 0o 10 peaxyuii)

1. IlpuBenute peakluu, N0 KOTOPHIM MOJIYYaIOT BOJAOPO/ B IPOMBIIIJIEHHOCTH U B TAOOPaTOPHH.

10.

11.
12.

13.

14.

15.

. HpI/IBeI[I/ITe IMPUMCPLBI peaKuHﬁ, XApPaKTCPUIYIOIINUX OKUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIC CBOMCTBa

BOAOpoOaa 1ipu B3aHMO[[eI>'ICTBI/IH C IPOCTBIMU U CJIOKHBIMH BCUICCTBAMMU.

. IIpuBenure npuMepsl peakiui, XapakKTepU3yOINUX KUCIOTHO-OCHOBHBIE U OKUCIUTEIbHO-

BOCCTaHOBHUTEILHBIC CBOMCTBA BOBI.

. HpI/IBCI[I/ITe IIPUMEPEL peaKuHﬁ, XapaKTCPUIYIOIHUX OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHEIC CBOMCTBaA

NEepoKCHuIa Boaopoaa.

. IIpuBenuTe mpuMepsl peakiyii, XapakTepU3yOIINX XUMUYECKHUE CBOMCTBA MIeJIOYHbIX METAJLIIOB:

B3aHMOJICHCTBHE C HEMETAJIJIAMHU, BOJIOM, KMCIIOTaMH.

. IIpuBeaure npuMepsl peakui, XapakTepU3yOIUX XUMUYECKUE CBOMCTBA COeAMHEHHU I

IIEeJIOYHBIX MEeTAJJIOB: OMHAPHBIX COCTMHEHHM, THAPOKCHIOB, COJICH.

. HpI/IBCI[I/ITe IMPUMCPEL peaxunﬁ, XAPaAKTCPUIYIOIUX XUMHUYCCKUC CBOMCTBA MIE€J0YHO3EMeEJIbHBIX

METAJJIOB: B3aI/IMO)I€I\/’ICTBI/IG C HEMETAaJlJIaMU, BOHOﬁ, KHCJIOTaMH.

. HpI/IBeI[I/ITe PCaKnn, XapaKTCPUIYIOIIUC CIIOCOOBI MOJTYYCHUS ICJT0TYHBIX U

IIEJIOYHO3E€MEJIBbHBIX METAJIJIOB.

. IlpuBeauTe npuMepsl peaklnii, XapaKTepU3yIOIIUX XUMUYECKIE CBOIICTBa MarHusi U GepuIIns:

B3aUMOJICUCTBUE C HEMETAJLIAMHU, BOJOU, KUCIIOTAMHU.

[IpuBennTe mpuMeEpsl peakuid, XapaKTEPU3YIOIUX XUMAYECKHE CBOMCTBA COeAMHEHUH MATHUS U
Oepuuinsi: OMHAPHBIX COEIMHEHUH, THAPOKCUIOB, COJIEH.

[IpuBeauTte npuMepsl peakiuii, XapaKTepU3yIOLUINX OJyUYeHUE U XUMUYECKHE CBOMCTBA Oopa.
[IpuBeauTe MpUMeEpHI peakiui, XapakTepU3yOIIUX XUMUYECKHE CBOMCTBA OKCHIA Oopa u OOpPHOIt
KHCJIOTBI.

[IpuBenuTe mpuMeEpsI peakUi, XapaKTEPU3YIOLIUX ITOJIYyYEHNE U XMMUYECKHUE CBOMCTBA
AJIIOMHHHA.

[IpuBenuTe mpuMepsl peaklvii, XapaKTEPU3YIOLIUX XUMHUECKUE CBOMCTBA COeIMHEHUI
AJIOMHUHHSA: OKCUJIA, THIPOKCHJA, COJIEH.

[IpuBeauTe NpUMeEpHl peakUi, XapaKTepU3yIOLUINX MOJyYeHUE U XUMUYECKHE CBONCTBA

yriepoaa: BSaHMOI[efICTBI/Ie C MCTaJlllaMH, HEMCTaJIllTaMH, KUCJIOTaMH.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

[IpuBeauTe puMepbl peakiui, XapaKTepU3yOIUX KUCIOTHO-OCHOBHBIE CBOMCTBA COeIMHEHM i
yIJiepoaa: OKCUAOB, YTOJbHOM KUCIOTHI, COJIEH.

[IpuBenuTe MpuUMEpPHI peakiuii, XapaKTEPUIYIONTUX MOTYyUYCHUE U XUMUIECKHUE CBOMCTBA KPEMHMS:
B3aMMO/ICIICTBUE C METaJJIaMHU, HEMETaJllIaMH, BOJIOM, KUCIIOTaMH, II€JI0YaMH.

[IpuBenuTe mpuMepsl peakluii, XapaKTEPUIYIOLIUX XUMUUECKHE CBOMCTBA COeIMHEHUI KPeMHUSI:
okcuaa kpeMHusA(IV), KkpeMHUEBON KUCIOThI, CUIIMKATOB, CUIUIUAOB.

[IpuBenuTe mpuUMEpPHI peakinii, XapaKTEPU3YIONTUX XUMUYECKHE CBOMCTBA 0JI0BA:
B3aHMO/JICHCTBHUE C HEMETAJJIaMHU, PACTBOPAMH KUCJIOT, IIEJIOYEH, U €r0 COCAMHEHU: OKCHUIOB
onosa(Il) u (IV), ruapokcuna onosa(ll).

[IpuBenuTe mpuMepsl peakluii, XapaKTEPU3YOLUIUX XUMUYECKHE CBOMCTBA CBUHLA!
B3aUMOJICUCTBUE C HEMETAJJIAMHU, PACTBOPAMHU KHUCJIOT, IIEJI0UEH, U €ro COeAUHEHUIN: OKCUIOB
ceunna(ll) u (IV), ruapokcuna ceunma(ll).

[IpuBeauTe mpUMepsl peakiuii, XapaKTepU3YIOIINX CIOCOObI OTYUYEHHUS K XUMHUYECKHE CBONCTBA
a3ora.

[IpuBeanTe mpUMepsl peakiuii, XapaKTepU3YIOIINX XUMHUECKHUE CBOIICTBA COeIMHEHN I a30Ta:
okcunoB azota (1), (II), (IIT), (IV), (V).

[IpuBeauTe mpuUMepsl peakiuii, XapakTepU3YIOLIUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEIBHO — BOCCTAHOBUTEJIbHBIE CBOMICTBA AMMHAKA.

[IpuBenuTe mpuMepsl peakiinii, XapaKTEPUIYIOUIUX KUCIOTHO — OCHOBHBIC U

OKHUCJIUTEIHHO — BOCCTAHOBUTEJIbHBIE CBOMCTBA A30THOM KUCJIOTHI U HUTPATOB.

[IpuBeauTe mpuMepsl peakiuii, XapakTepU3yIOLUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEIHHO — BOCCTAHOBUTEJIbHBIE CBOMCTBA A30TUCTOM KMCJIOTHI U HUTPUTOB.

[IpuBenuTe mpuMeEpPHI peakiiuii, XapaKTEPUIYIOLIUX CTIOCOOBI MOJIYYEHHUSI U XUMHUYECKUE CBOMCTBA
docdopa.

[IpuBenure mpuMepsl peakliuii, XapaKTEPU3YIOIIUX XUMHUECKUE CBOMCTBA coeAMHEeHu (pocdopa:
okcuioB ocdopa (III) u (V), pochuna, hochumos.

[IpuBeauTe MpUMepbl peakiui, XapaKTeprU3yIKUX KUCIOTHO — OCHOBHBIE CBOMCTBA (ocdopHoii
KHCJI0TBI M (pochaToB.

[IpuBeauTe MpUMEPHI PEaKIUi, XapaKTEPU3YIOIINX CIOCOOBI TIOTYUYEHUS M XUMHUYECKHE CBOHCTBA
MBIIIBAKA, CYPbMbI, BAUCMYTA: B3aUMOJICHCTBUE C KUCIOPOJIOM, CEPOH, TAJIOTEHAMH, A30THON U
CEpPHOM KUCJIOTaMHU.

[IpuBeauTe mpuMepsl peakiuii, XapaKTepU3yIOUINX KUCIOTHO — OCHOBHBIE U

OKHUCJIUTEIHHO — BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPOIHBIX COSAMHEHU, OKCUIOB U
THJIPOKCHUIOB MBIIIBSIKA, CypbMbl, BUcMYTa (I11) u (V).

[IpuBeauTe MpUMEPHI peaKIuii, XapaKTEPU3YIOIINX CIOCOOBI OTYUYEHUS K XUMHUYECKHE CBOHCTBA
KHMCJIOPO/a KaK MPOCTOr0 BEIIECTBA.

[IpuBeauTe mpuMepsl peakiuii, XapaKTepU3yOUINX CIOCOObI OTYyYEHUS 1 XUMHUYECKHE CBONCTBA

030HAa KaK IIPOCTOro BEHICCTBA.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

[IpuBeauTe MpUMEPHI peakIuii, XapaKTePU3YIOIINX CIOCOOBI TIOTYUYEHUS i XUMHUYECKHE CBOHCTBA
cepbl: B3aMMOJICHCTBHE C MPOCTBIMU U CIOKHBIMHU BEILIECTBAMH.

[IpuBennTe mpuMepsl peaknii, XapaKTEPU3YOIIUX KUCIOTHO — OCHOBHBIE U

OKHUCIIUTETHHO — BOCCTAHOBUTEJIbHBIE CBOMCTBA OKcUI0B cepsl (IV) u (VI), cepoBogopona.
[IpuBenuTe npuMepsl peakiui, XapakTepU3yOIINUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTENBHO — BOCCTAHOBUTEJIBHBIE CBOMCTBA CEPHOM KUCJIOTHI M CYJIb(ATOB.

[IpuBeauTe MpUMeEpHI peakiui, XapaKTepU3yOIIUX MOTYyUYEeHHE, KUCIIOTHO — OCHOBHBIE U
OKHCIIUTEIIBHO — BOCCTAHOBUTEJIbHBIE CBOMCTBA THOCEPHOM KUCI0THI M THOCYIb(ATOB.
[IpuBeauTe mpUMeEpHI peakIuii, XapaKTePU3YIOIINX CIOCOOBI OTYUYEHUS B XUMHUYECKHE CBONCTBA
rajioreHoB Kak IMPOCTHIX BEMIECTB: B3AMMOACHCTBUE C METAIJIAMU, HEMETAJIaMH, BOJIOM,
pacTBOpamMu LIEI0YEH, COTEH.

[IpuBeauTe pUMeEpbl peakiui, XapaKTepU3yOIIUX MOTYyUYEeHHE, KUCIIOTHO — OCHOBHBIE U
OKHCIIUTEIIBHO — BOCCTAHOBUTEIIbHBIE CBOMCTBA IraJI0r¢HOBOI0POA0B.

[IpuBenuTe mpuMepsl peakiui, XapaKTepU3yOIUX KUCIOTHO — OCHOBHBIE U

OKHCIIUTEIIBHO — BOCCTAHOBUTEJIBHBIE CBOMCTBA KMCJIOPOACOAEPKAIIMX KUCJIOT XJI0pAa.
[IpuBenuTe MpuUMEPHI PEaKInii, XapaKTEPUIYIOIIUX CIIOCOOBI TTOJIYYSHHUSI U XUMHYECKUE CBOMCTBA
XpoMa: B3alMOJIEHCTBHE C HEMETAJIJIAMU U CIIOKHBIMH BEIIECTBAMU.

[IpuBenuTe npumMepsl peaklnii, XapaKTEPUIYIOLIIUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEILHO — BOCCTAaHOBUTENIbHBIC CBOMCTBA coeauHenunii xpoma(ll): okcuna, runapokcua,
COJIEH.

[IpuBeauTe npuMepsl peakiui, XapaKTepU3yIUX KUCIOTHO — OCHOBHBIE U

OKHUCJIUTEIHHO — BOCCTAHOBUTEIbHBIC CBOMCTBA coequHenmii xpoma(lll): okcuna, ruapokcuma,
COJIEH.

[IpuBenuTe npuMepsl peakluii, XapaKTEPU3YOLIUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEIHLHO — BOCCTAHOBUTENIbHBIE CBOMCTBA coequHenunii xpoma(VI): okcupaa, ruapokcuaa,
COJIEH.

[IpuBenuTe mpuUMeEpPHI peakliuii, XapaKTEPUIYIOUIUX CTIOCOOBI MOJIYYEHUSI U XUMHUYECKUE CBOMCTBA
MapraHua: B3auMOJICHCTBUE C HEMETAJIJIAMU U CIIOKHBIMH BELIECTBAMHU.

[IpuBennTe mpuMepsl peaknii, XapaKTEPU3YIOLIIUX KUCIOTHO — OCHOBHBIE U

OKHUCJIUTEBHO — BOCCTAHOBUTEJIbHBIE CBOMCTBA coeauHennii mapranua(ll): okcunaa, ruapokcuna,
COJICH.

[IpuBenuTe npuMepsl peakiui, XapakTepU3yOINUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEIHHO — BOCCTAHOBUTEJIbHBIC CBOMCTBA OKcuaa mapranua(lVv).

[IpuBenuTe npuMepsl peakluid, XapaKTEPU3YOLIIUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTENBHO — BOCCTAHOBUTENIbHBIE CBOMCTBA coequHennii mapranua( VII): okcuna,
TUAPOKCHUIA, COJICH.

[IpuBeauTe MpUMEPHI PEaKIUil, XapaKTEPU3YIOIINX CIOCOOBI TOTYUYEHUS i XUMHUYECKHE CBOHCTBA

KeJje3a: BSaHMOHeﬁCTBHC C HEMETAalJIaMHU U CJIIOKHBIMHU BECIIICCTBaAMH.
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[IpuBenute mpuMepsl peaklnii, XapakKTEPUIYIOLUIUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTEIFHO — BOCCTAHOBUTEIIbHBIC CBOMCTBA coennnennii xkee3a(ll): okcuna, rugpokcuaa,
CoJIei.

[IpuBeauTe npuMepsl peakiui, XapakTepU3yOIUX KUCIOTHO — OCHOBHbIE U

OKHUCJIUTENBHO — BOCCTAHOBUTENIbHBIE CBOMCTBA coennnennii xkee3a(Ill): okcuaa, ruapokcuna,
coJleil.

. 2+ 3+
IIpuBenuTe mpuMepsl KAYECTBEHHBIX PEAKLMI HA KaTHOHBI Fe™  u Fe™ .

[IpuBenuTe MpUMEPHI peakiyii, XapaKTEPU3YIOLINX CIIOCOOBI MOIYYEeHUS! K XUMUYECKHE CBOWCTBA
MeM: B3aUMOJECHCTBUE C HEMETAJUIAMU M CJIOKHBIMH BEIIECTBAMMU.

[IpuBennTe npuMepsl peaknid, XapaKTEPU3YOLIIUX KUCIOTHO — OCHOBHBIE U

OKHUCIIUTEIILHO — BOCCTaHOBUTEINIbHBIE cBOMcTBa coeqnuennit meau(l) m (II): oxcumos,
TUAPOKCHJIOB, COJIEH.

[IpuBenuTe mpuMepbl peaxiyii 00pa30BaHUs KOMIUIEKCHBIX COAMHEHUI MEIN U JKee3a.
[IpuBenuTe MpUMEPHI peakifii, XapaKTEPU3YIOLINX CIIOCOOBI MOIY4YEeHUS 1 XUMUYECKHE CBOWCTBA
cepedpa: B3aUMOJECHCTBHE C HEMETAJUIAMH U CJIOKHBIMU BEILIECTBAMMU.

[IpuBennTe mpuMeEpsl peaknii, XapaKTEPUIYIOLUX KUCIOTHO — OCHOBHBIE U

OKHCJIUTENBHO — BOCCTAHOBUTENIbHBIE CBOMCTBA coeuHennii cepedpa(l): okcuna, cosnel.
[IpuBenuTe mpUMeEpbI peakivii, XapaKTePU3YIOLINX CIIOCOOBI MOIY4YEeHUS U XMMUYECKHE CBOMCTBA
HMHKA: B3aUMOJIEUCTBYE C HEMETaNIaMU U CJIO’KHBIMH BEILIECTBAMHU.

[IpuBeauTe npuMepsl peakuii, XapaKTepU3yIOLUIMX KUCIOTHO — OCHOBHBIE CBOMCTBA COCAMHEHUH
HMHKA: OKCU/A, THJIPOKCH]IA, COJIEH.

[IpuBeaute npuMepsl peakiuii 00pa3oBaHUs KOMIUIEKCHBIX COEAMHEHUN ITMHKA U cepedpa.
[IpuBeauTe mpuMepsl peakiuii, XapaKTepU3yIOUINX CIOCOObI MOTYyUYEHUS 1 XUMHUYECKHE CBONCTBA

pTyTH: B3aHMOJICHCTBHE C HEMETAJJIaMU U CIIOKHBIMH BEIIECTBaAMMU.

Hpumepbl munoevix 3a0ay

. K200 r pactBopa xsopuna Hatpusi ¢ maccoBoit nosneit 20 % nodasuiu 120 r gpyroro pactsopa

9TOM ke conu. KakoBa MaccoBasi 10J1s COIM B JOOABJIIEHHOM PacTBOPE, €CJIU B IOJIy4EHHOM

pacTtBope oHa paBHa 17 %?

. PaccuunraiiTe Macchl pacTBOPOB THAPOKCHIA HATpusi ¢ MaccoBbIMU JoiisiMu 40 % u 16 %, koTopbie

HE0OXoauMo B34Th J71s1 ipuroToByieHus 300 r pacTBopa ¢ MaccoBoit poneit menoun 20 %.

. Paccuuraiite 06beM XJ10pOBOIOPO/IA (H.Y.), KOTOPBI HEOOXOAUMO pacTBOPUTH B 40 T' CONSHOM

KHCJIOTHI ¢ MaccoBou foJiert 18.25 % nmst mosrydeHust pactBopa ¢ MaccoBoit noseit 33.44 %.

. Kaxoit o0bem pacTBopa ruapokcuia kanus ¢ MaccoBoi gosei 20 % u mmotHocThio 1.12 /M

He00X0UMO B35Th JJIsl IPUTOTOBJICHUS 2.5 J1 pacTBOpa r’UAPOKCUAA KaJlusl C MOJISIPHOM

KOHUeHTpauuei 1.6 monb/n?
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11.

12.

13.

. Paccuuraiite AHO ~gg PeaKmu CO2 (ras) + 2NH3 (ras) — NH2C(O)NH

+ H,0
2 (TB) 27 (k)
WCIOJIb3Ysl TAOJMYHbIE 3HAUECHUS CTAaHAAPTHBIX SHTAIBIINI 00pa30BaHUs YYaCTBYIOIIUX B pEaKLIUU
BemecTB. He mpon3Bo/is BEIUMCIICHUH, ONIpEAETUTE 3HAK U3MEHEHUS SHTPOIIUU U OLIEHUTE POJIb

SHTAJIBIUHHOTO U YHTPONMUHHOTO (haKTOPOB JJI STOTO Ipoliecca.

. 0 )
. Paccuuraiite AG g PEAKIHH: 2H2$ (ras) + 802 (ras) — 38 (B) + 2H20 ()’ WCTIOJIB3YS

TaOIMYHbIC 3HAYCHUSI CTAaHAAPTHBIX 3HAUeHU sHeprun ['nd60ca o6pa3oBaHUs y4acTBYIOUINX B
peakiuy BEIIeCTB, U ONPEAeTUTEe BO3MOKHOCTh €€ CaMOIPOU3BOIBHOTO MpoTeKanus. He
MIPOU3BO/ISl BEIUMCIICHUIA, OTIPEACTUTE 3HAK U3MEHEHUS SHTPOIIMH PEAKIIUU U OIICHUTE POJIbh

SHTPONUITHOTO (haKTOpa I 3TOTO Mpoliecca.

. B 3akppITOM cocyJie py MOCTOSHHOM TEMIIEpaType B CUCTEME: NO2 (ras) + 802 (ras) NO (ras)

+ SO3 (ras) HCXOJHBIE KOHLICHTPALIUU NO2, SOz, NO n SO3 COOTBETCTBEHHO PaBHBI (MOJIB/J):

0.5;0,3; 0 u 0, paBHOBECHAs1 KOHLIEHTPALUs SO3 cocrasmia 0.1 mons/1. Paccuuraiite

PaBHOBECHBIE KOHIIEHTPALIMH OCTAJIbHBIX BEIIECTB U Kc MIPU ATOMN TEMIIEpaTypeE.

. s peakiuu 2SO3 2SO2 (ras) + O2 (ras) KOHCTaHTa PaBHOBECHUS (KC) ipu 950 °C paBna 0.0125.

B kakom HampaBieHHH OyeT IPOTEKAaTh PeaKLus MPU CTAaHAAPTHBIX YCIOBUSX U, €CITH CMECh

ra30B UMEET CIAEAYIOIINI cOCcTaB (MOJIB/): c(SO3) =1lm C(SOZ) =001lwu c(Oz) =1?

. KoHcTaHTa CKOpOCTH peakiuy BTOPOTO MOpsiaKa 2NO2 (ras) — 2NO (ras) + O2 (ras) paBHa

-1 -1 . .
0.05 1'mMonp -c . 3anMILIMTE KHHETUYECKOE YpaBHEHHUE peakluu. PaccunTaiite ckopocTh 3TON

peakuu pU KOHLIEHTpaluu NOz, paBHo# 0.4 MOJIB/II U €€ CKOPOCTh, KOT/Ia B PEaKIIMOHHON CMecH

obpasyercs 0.1 Monb KuCIOpOIA.

Hanumvre ypaBHEeHUs! AUCCOLMALIMN KOMIUIEKCHOTO COCTMHEHUS [Co(en)3]C13 (en= NH2CH2CH
2NH2) B PacTBOPE M BBIPAKECHUE KyCT' YKaKUTE HOH-KOMILIEKCOO0Pa30BaTeiib, €ro CTEICHb

OKHCJICHHUA U KOOPAWHAITMOHHOC YHUCJIO, JIMTAHAbI U UX NCHTATHOCTD.

Hanumure ypaBHEHUE T€TEPOr€HHOIO PAaBHOBECHS U BBIPAXKECHUE KHP JUIA MaJa0pacTBOPUMOLO
anekTposuta BaSO 4 Momnsipaast pacTBOPUMOCTH 3TOM cosut B Bojie uiu B 0.01 M pactBope K280 4
OoJbIe ¥ BO CKOJIBKO pa3? J{is pacueToB UCTIONB3YHTE CIIPABOYHBIC JaHHBIE.

MogsipHasi pacCTBOPUMOCTb CaCO3 B BOJIE MpH 25 °c paBHa 5 10_5 Moutb/11. Paccunraiite
IIPOU3BENECHUE PACTBOPUMOCTH (KHP) 3TOM COJIU B BOJE U 3aIIUIINTE YPAaBHEHHUE F€TEPOr€HHOI0

PAaBHOBCCHUSA B €€ HACBIIICHHOM pPaCTBOPC.

Paccuuraiite pH 6ydepnoro pactBopa, B 1 11 koToporo coaepxurcs 0.5 MOJIb KHCO3 u 1 monb

yToJIbHOM KUCOThl. Hanumure peakuuu, Beipaxaroniye Mexanusm O0ydepHoro AecTBus 1o

otHomeHuto Kk HCl u NaOH. [lnsg pacueToB Ucosb3ylWTe CIIPaBOYHbIE IaHHBIE.



14. YpaBHsHTE peakInio KMnO4 + st + H2804 — MnSO4 +S+ Kst4 + HZO METOI0M

3JIEKTPOHHO-MOHHOTO OanaHca. Mcnonb3ys clipaBovHble JaHHbIe, paccunTaiite 3//C u onpeaenure
BO3MOKHOCTB €€ CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS B YKa3aHHOM HAIPABJICHUU B CTAHAAPTHBIX
YCIIOBUSX.
IIpumeps! 3aJaHNi 10 NPOTOJUTHYECKUM PABHOBECHAM
Onpenenute TUN KaXkIA0TO MIEKTPOIUTA U HAMUIIUTE NPOTOJUTUYECKUE PABHOBECHUS B BOIHBIX
pacTBopax  CIEAYIOIIMX BeHlecTB... KauecTBEHHO OLIEHUTE XapakTep cpenbl U paccuntaiite pH nx

0.05 M pacTBOpOB, UCHOJIB3Ys CIPABOYHBIE TAHHBIE:

1)H,80, 2)HNO,  [3)HCIO, [4)HCI 5) HBr 6) HI
7) H,S0, 8)HNO, |9 H,PO, | 10)HCN 11) HE 12) H,S
13) CH,COOH | 14) HCOOH | 15)NaOH | 16) KOH 17) RbOH 18) SrOH),
19)Ba(OH), | 20) NH, 21) CHy;NH | 22) (CHy), [23)(CHp,N | 24) C,H,NH,
5 NH
25) (C,Hg),NH [26) C.Hs [27)KCN [ 28)KCl 29)NH,NO, [ 30) (NH,),SO
NH, 4
31)K4PO, 32) Na,HPO | 33) KHPO, | 34) KF 35)NaySO; | 36) NaHSO,
4
37)K,50, 33)KNO, [39)Na,S | 40)NaHS | 41) NHBr 42) KMnO,,
43) K,CO, 44)KHCO, | 45) Ba(NO,) | 46) CaBr, | 47) [CH,NH,] [ 48) CaBr,
5 Cl

3K3aMeHaIII/IOHHLIﬁ onJieT aJis IMPOBECACHUA IK3aMEHA

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pazoBaHus «PoccHiiCKUiA HAITMOHATBHBIA UCCIIE0BATEILCKUNA METUITMHCKUI
YHUBEPCUTET
umenu H.U. ITuporosa» Munuctepcta 3apaBooxpanenusi Poccuiickoit deneparu
OI'AOY BO PHUMY wum. H.U. ITuporoBa Mun3zapasa Poccuu (ITuporoBckuii Y HUBepcUTET)

IK3aMEHALMOHHBIN OnJieT Neo

JUTSL IPOBEIEHUs dK3aMeHa 1o auctuminHe b.1.0.26 O0mas u HeopraHuveckasi XuMust

o nporpamme Crienuanurera




0 HAIpPaBJICHUIO MOATOTOBKH (crieranbHocTH) 30.05.01 MenuuuHckas OMOXUMUS
HanpaBJIeHHOCTH (Mpodnib) MeaunuHckas OMOXUMUS
1. K200 r pacTBopa xsopuaa HaTpusi ¢ MaccoBoii foneit 20 % nobasmiu 120 T apyroro
pacTBopa 3Toif ke conu. KakoBa maccoBast 107151 COIM B J0OABICHHOM pacTBOpPE, €CITH B

II0JIyYEHHOM pacTBope oHa paBHa 17 %?

2. Paceunraiite AH . gq peaxuin CO, (ras) " INH; (1) = NH CONH, (0 + H,0 o

HCIIOJIB3YA TaOJIMYHEIC 3HAYCHUS CTaHJAPTHBIX SHTAIBINI 06pa30BaH1/151 Y4aCTBYIOIIUX B
pC€aKkuuu BCIICCTB. He IIPOU3BOJA BLI‘IPICJ'ICHI/IfI, OIMPECACIINTC 3HAK U3BMCHCHHA SHTPOIINU U

OLIEHUTE POJIb SHTAIBIIUUHOTO U SHTPONUIHOTO (JaKTOPOB It 3TOTO MpoLiecca.

3. B 3akpeITOM coCyie TIpu IOCTOSIHHON TEMIIEpaType B CUCTEME: NO2 (ras) + 802 (ras) NO
(ras) + SO3 (ras) HCXOJHBIE KOHICHTPALIMU N02, SOz, NO u SO3 COOTBETCTBEHHO PaBHbI
(momb/m): 0.5; 0,3; 0 u 0, paBHOBECHAs! KOHIICHTPAIUS SO3 coctaBmia 0.1 Momb/m1.
PaccuuTaliTe paBHOBECHbBIE KOHIIEHTPALUHA OCTAJIbHBIX BEIIECTB U KC IIpY 3TOM TEMIIEpATYpE.

4. OmnpenenuTe THI KaXJA0TO dJIEKTPOJIUTA, HATUIITUTE MPOTOJUTUYECKIE PABHOBECHS B BOJIHBIX
pactBopax caeayrommux Bemects: HCI, NH3, C 6H5COONa, Ca(N 03)2, H2CO3.
Paccuuraiite pH 0.02 M pactBopos, a) HCI, 0) NH3, B) C 6H5COONa. s pacueroB
UCIOJIb3YHTE CIIPAaBOYHBIEC TAaHHBIE.

5. Hanumwure ypaBHEHUS JUCCOLMALMU KOMIUIEKCHOTO COEAUHEHUS [Co(en)3]C13 (en= NH2CH
2CH2NH2) B PacTBOPE U BBIPAKECHUE KyCT' VYKaxkuTe HOH-KOMILIEKCO00pa3oBaTeib, €ro
CTENEHb OKUCIICHUS U KOOPIMHAIIMOHHOE YHUCIIO, IUTAH/Ibl U UX IEHTATHOCTb.

6. Hanumure ypaBHEeHHE reTepOT€HHOTO PAaBHOBECHS U BHIPAKEHUE KHP TUIS
MaJiopacTBOPUMOTO iekTpoauTa BaSO 4 MomnsipHast paCTBOPUMOCTB 3TOM COJIM B BOJIE UITU
B 0.01 M pactBope Kst 4 OosblIe U BO CKOJIBKO pa3? J{ist pacueToB UCTIONb3YHTE
CIIpaBOYHbIC JaHHBIE.

7. VYpasusiite peakuno KMnO 4™ st + stO 4 MnSO, + S + Kst 4t HzO METOJ0M

4
ANEKTPOHHO-MOHHOTO OanaHca. Vicnonb3ys TabnuuHble naHHble, paccunTaiire 3//C u
OTIpeIeTUTE BO3MOKHOCTD €€ CaMOITPOU3BOJIBHOTO MPOTEKAHUS B YKa3aHHOM HAlpaBJICHUH B

CTAaHAAPTHBIX YCJIOBUAX.

8. IlpuBemuTe peakiuu, Mo KOTOPHIM TOJIYYar0T BOJIOPO]I B IIPOMBIIUICHHOCTH H B
1abopaTOpHH.
9. HamummTe ypaBHEHUsI peaKiiyii, COOTBETCTBYIOLINX CXEME IPEBPAIICHUS:

Si—X—SiH ,—Y—Na SiO3—>Na2CO

4 2 3




10. Hanummure ypaBHEHHs peakuil U YKaXXUTE YCIOBUS UX OCYILLECTBICHHUS:

a) H28+12—>; 0) CaH2+H O—;B) AgNO3—>; r) Sr(OH)2+HNO3—>; n) SitF,—.

2
3asenyromuii Herpeberkuii Baqum BurtanseBuu
Kadenpa xumun UOMX

2




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

BHHUMAaTEJIbHO MPOYUTATh MaTepual MpeablAyIIeH JeKIUY;
O03HAKOMUTBHCS C YUYEOHBIM MaTepHAIIOM MO YYCOHHKY, YICOHBIM MOCOOHSIM, a TaKKe AJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHECTH JIOMOJTHEHUSI K MOJTYYEHHBIM paHee 3HaHUSM 0 TeMe JIEKIIMH Ha TOJISX JEKIMOHHON TeTpaau;
3anucaTh BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3aaTh MPENoIaBaTeso 0 MaTepuany U3ydyeHHOU
JEKIUU

JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH

MPOCIylIaTh JEKLHUIO, 3alIMCAaHHYIO B INYHOM KaOUHETe CTyIeHTa, U 3aKOHCIIEKTUPOBATH €€;
03HAKOMUTKCSI C TEOPETUUECKUM MaTepUaioM, U3J0KEHHBIM B YYEOHHMKAX, METOJAUYECKUX TOCOOMSIX
U B JINYHOM KaOWHETE CTY/ICHTA;
BBITMIOJIHUTH MMUCbMEHHBIE JOMAITHUE 33/1aHUs I TOATOTOBKU K 3aHSTHIO;
03HAKOMHTHCS M 0POPMUTH Tab0OpaTOPHYIO pabOTy MO TEMe 3aHITHS;
03HAKOMUTCSI C TECTOBBIMHU 3aHATUSMHU MO M3y4yaeMON TeMe B JUYHOM KaOWHETE CTYyJEeHTa, MPOUTU
CaMOKOHTPOJIb TECTUPOBAHMSI,
MOJIMOTOBUTH KOHCIIEKT K 3aHATHIO 0 U3y4aeMoil TeMe

JlJ1s1 IOATOTOBKM K KOHTPOJIbHOMH padoTe 00y4arOLIuiics 10/1KeH

03HAKOMUThHCS C IPUMEPOM OHIIeTa;
03HAKOMMUTCSI C TECTOBBIMU 33JJaHUSIMH B TNYHOM KaOMHETE CTYJCHTA,
BBIyUHUTh MaTepHasl MO TeMe 3aHATHA, MO KOHCIEKTaM JIeKIMH U y4eOHOW JuTepaType, a Takke
3IEKTPOHHBIM 00pa30BaTeNbHBIM pECypcam

JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH

M3Y4YUTh YUEOHBIH MaTepHal Mo TeMaMm M (WJIM) paslenaM JUCLUUIIINHBI, BKIIOUEHHBIM B JaHHBIN
PyOEKHBIN KOHTPOJIB;
03HAKOMUTHCSI C MPUMEpPOM OuieTa, 03HAKOMHUTCSI C TECTOBBIMHU 3aJaHUSIMU B JIMYHOM KaOWHETe
CTYJICHTA;
npopaboTath (WM OBTOPUTH) 3a7aHusl (pacyeTHBIC 3aJja4M, PEAKIIUU, CTPYKTYPHI BEIIECTB), KOTOPHIE
U3yYalliCh Ha 3aHATUAX, OMyOJMKOBaHBI B «COOpHHUKE METOIUYECKUX MATEPUAaJIOB» U BBUIOKEHHI B
JMYHOM KaOWHETe CTyJIeHTa

IIpu noAroToBKe K 3K3aMeHy HE0OX0IUMO

O03HAKOMUTKCS C IMPUMEPOM OmiIeTa 3K3aMeHa; O3HAKOMHUTCS C TECTOBBIMH 3a/laHUSMU B JTUYHOM
KaOWHETEe CTYACHTA,
IPOaHAIU3UPOBATh MaTepUaNl U HAMETHUTD [TOCIIEI0BATEILHOCTD €r0 IOBTOPEHHUS;
onpeAenuTs HarboJiee IPOCThIE U CIIOKHBIE TEMbI U (WJIN) pa3iesbl JUCIUILITUHBL
MOBTOPHUTH MaTepuall 1Mo Hanbojee 3HAYMMBIM/CIOKHBIM TeMaM M (WJIH) pa3ziesiaM JUCIUTIINHBI 110
KOHCIIEKTaM JICKIMH M Y4eOHOU JHuTepaType, IO 3alucsIM CEMHHApPCKUX 3aHATHH, a TakKxke
3JIEKTPOHHBIM 00pa30BaTENbHBIM PECYpCaM;

MOBTOPUTH CXEMbI, TAOIHIIBI M IPYTOi MaTepua, U3y4eHHBIN B POIECCE OCBOCHUS TUCITUIINHBI



CamocTrositesbHast padora cryaenToB (CPC) Bkioyaer B ceds

3aKperieHne W YIIIyOJICHHE TOJIYYCHHBIX 3HAHUHM, YMEHUW M HAaBBIKOB, IMOUCK W MPUOOpETEHUE
HOBBIX 3HAHW, BBIIOJIHEHHE YYEOHBIX 3aJaHHI, MOATOTOBKY K MPEACTOSIIAM 3aHATHSIM, TEKyIIeMY
KOHTPOJIIO YCIIEBAEMOCTH U MTPOMEXKYTOUHON aTTECTAIlUU;
BHITIOJTHEHUE JIOMAlIHUX 33JaHUN OCylIecTBIseTcss B Qopme: paboTel ¢ yuyeOHOH, ydeOHO-
METOJIMYECKON U HAYYHOH JTUTEPATypOH, SMEKTPOHHBIMU 00pa30BaTeIbHBIMHU pecypcamMu (Harpumep,
MPOCMOTP BHUJICOJICKIIMI), KOHCIEKTaMu oOydaromerocst (4TeHHe, W3y4YeHUe, aHamu3, cOop u
0000menne napopmanmu, e€ KOHCTIEKTHPOBAHHUE);
MOATOTOBKH OTBETOB Ha BOIPOCHI;
pelieHus 3a/1a4, BBIMOJHEHUS MMCbMEHHBIX 33JJaHUN U YIPAKHEHUI;

BBITIOJTHCHUS MUCbMCHHBIX KOHTPOJIBHBIX pa60T



8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumeHnoBaHue, aBTOp, rog u mecto |Mcnoab3yercs | KoanuecTtBo DJIeKTPOHHBIH
n U31aHUA NPH U3YYEeHNHU |IK3EMILIAPOB | aJpec pecypcoB
n pa3nesioB B

OndMoTeKe
1 2 3 4 5
1 [OOmas u HeopraHudecKast XUMHUSI IS OO6mmas xumust 0 https://urait.ru/book
MEIUKOB U (papMaiieBTOB: YUCOHUK U Xumust /obschaya-i-
MpakTUKyM Jij1s By30B, Cepreesa B. I1., 3JIEMEHTOB neorganicheskaya-
2024 - 2025 himiya-dlya-
medikov-i-
farmacevtov-511137
2 |buodusnueckas u OnoHEOpraHuveCcKas OO6mmas xumus 1818
XUMHSL: YICOHUK JUTSI METUITTHCKUX Xumus
BY30B, Jlenckuii A. C., benasun U. 10., 3JIEMEHTOB
breinukun C. 10., 2024 - 2025
3 |OOGmiast xumusi: y4eOHUK IS OO6mast xumust 1772
MEIUIMHCKUX BY30B, [lonkos B. A., XUMUS
ITy3akos C. A., 2024 - 2025 3JIEMEHTOB
4 |OOwas u HeopraHu4ecKast XUMUsi: O6mas xumus 0 https://e.lanbook.com
yueonuk, AxmetoB H. C., 2024 - 2025 Xumus /book/267359
3JICMEHTOB

8.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM

yncJie npogecCHOHATBHBIX 023 TaHHBIX, HE00XO0AUMBIX /IJIsl OCBOCHUS TUCHHUILIMHBI (MO1YJIA)

A

8.3.

. Caiitr kadenpsl xumun UOMX: http:// www.rsmu.ru/ — crpykrypa — WHCTHTYT Qapmarnuu u

MEIUIMHCKON XumMun — Kageapa xumuu UOMX

Ilepeyenr WHGPOPMALMOHHBIX TEXHOJIOTHIA,

Poccwuiickas HarmonanbpHast Oubnuoteka https://nlr.ru/

OBC «Koncynprant cryaenray www.studmedlib.ru

Poccuiickas rocyaapcTBennas oubauoreka https://www.rsl.ru/

DOnekrponHas 6ubnnoreunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els/

HCIMOJB3YEMbBIX TP OCYINECTBJIICHUHU

0o0pa30BaTeJILHOI0 MpoLecca MO AUCHUIINHE (MOAYJI0), BK/JIIYasl NepeyeHb MPOrpaMMHOIO

o0ecneyeHus U l/lH(l)OpMalH/IOHHI)IX CIIPaBOYHBIX CUCTEM (l'[pl/l HaJIH‘II/IH)



1. ABTomaTu3upoBaHHBIH HHpOpMAMOHHBIH KoMmIuiekc «lludpoBas aaMHHHCTpATUBHO-
oOpa3oBatenbHas cpena PHUMY um. H.M. ITuporosax»

2. Cuctema yrpaBiieHUs] 00ydYeHUEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue Ilepeuennb cnenuaJIM3MPOBAHHOI MebesIN, TEXHHYECKHUX
N |000pyI0BAHHBIX YUeOHBIX | CPeACTB 00y4YeHUs

/m | aynuropuii

1 |Aynutopus ans nposenenust |Beitsoxaol mikag , Cronsl , HoytOyk , Ctysbs , Bo3MoXkHOCTB

3aHITHUH JIEKIIMOHHOT'O THUIIA, |IIOAKJIIFOYCHHA K CCTHU ((I/IHTepHCT» 1 o0ecreyeHust A0CTYyIIa B

3aHSITUNA CEMUHAPCKOTO ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30oBaTeNbHYI0 cpeny , Jocka
TUMA, TPYIIIOBBIX U menoBas , CiuptoBku , [Ipobupku , Habop nnaukatopos ,
WHIWBUIYaJIbHBIX CrekisHHBIC Na104YKu , Konnueckue konowl , CTakaHsl ,

KOHCYJIbTALIMM, TEKYILETrO ["azooTBOAHBIE TPYOKH , DNEKTpUUYECKUE TUIUTKH , KOMIBIOTEPHI
KOHTPOJIS U s obyvaromuxcs , Konosr , Juctumsitop , CTekisiHHbIE TPYOKH
IIPOMEXKYTOUHOU , bropetku , Mepnbie konObl , [Tunetku , Becwr , Ouku 3amuTHBIC
aTTecTauuu, obopynoBanHas |1aboparopusie , Boponku , Apeomerps , Llnnunaper , MepHbie
MYJIbTUMEAUNHBIMU U LUAJIAHIPBI

WHBIMH CPEJICTBAMU

oOy4deHus

2 (lTomewmenue mis VYueOHas Mme6enb (CTOJBI, CTYJIbsI), KOMITBIOTEPHASI TEXHUKA C
CaMOCTOSITENIbHOM padOThl  |BO3MOXKHOCTBIO MOJIKIIFOUEHUS K ceT «HTepHeT» n
00y4arouxcsi, OCHAILIEHHOE |00ecleYeHHeM JOCTyIa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
KOMIIBIOTEPHON TEXHUKOM C  |00pa30BaTENIbHYIO CPELLy

BO3MO>KHOCTBIO
MOJIKJIFOUEHUS K CETH
HuTepHeT u obecrnieueHueM
JIOCTyTa B 3JIEKTPOHHYIO

UH(GOPMaIMOHHO-




00pa3oBaTeNbHYIO CPEIy

OpTraHu3aIuu
3 |YueOnas ayauTopus s YueOHas MeOenb (CTOJBI ¥ CTYJIbS ISl O0YYarOIIMXCS ), CTOJI,
NPOBEICHUS CTYJI IIPETIOIaBaTelsl, IEPCOHALHBINA KOMITBIOTED; HAOOP

MIPOMEKYTOUHOM aTTeCTAllMH |JEMOHCTPALIMOHHOTO 000pyI0BaHUS (IIPOEKTOP, IKPAH, KOJIOHKHU)

YHuBepcuter oOecrniedeH HEOOXOAMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacrpocTpaHseMoro MNporpaMMHOro oOecredeHusi (CocTaB olpejensercs B pabouell mporpamme
JTUCIUTIIMHBI U TIOJIJICKUT OOHOBJICHHUIO TIPU HEOOXOAMMOCTH). buOanoreunbiit PoHI YKOMIUIEKTOBAH
MEYaTHBIMU HM3JaHUSIMHU W3 pacuera He meHee (0,25 sk3eMIuisipa KaxJaoro U3 U3JIaHUN, YKa3aHHBIX B
paboueil mporpaMMme AMCHMIUIMHBI, HAa OJHOrO OOydYaromierocs M3 4Yucia JIdL, OAHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOILYIO AUCLIUILINHY.

OO6yuaromuMmes obecriedeH JocTyl (yAalleHHbI JOCTYI), B TOM YHCJI€ B Cily4yae MPUMEHEHUs
SJIEKTPOHHOTO OOY4YeHHS, JUCTAHIIMOHHBIX OOpPa30BATENbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM MaHHBIX U WH()POPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensieTcss B pabouel mporpaMme TUCIHUIUIMHBI U TIOJIJICKUT OOHOBICHHIO (TIPH HEOOXOIUMOCTH).

OOyuaroniyecs M3 4YUCIa HHBAIUAOB oOOecledeHbl NeYaTHBIMU U (WJIU) 3JIEKTPOHHBIMU

o0pa3oBaTesIbHBIMU pecypcamu B (popmax, alaliTUPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBBS.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBAaHHE
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc nMCbMEHHbIN Omnpoc nucsmennsiii | OI1
Onpoc KOMOMHUPOBAHHBIHN Omnpoc OK
KOMOMHHPOBaHHBIN
[TpoBepka abopaTopHOii paboTHI JlaGopatopHnas JIP
pabota
TecTupoBaHue B JIEKTPOHHOH dopme TectupoBanue ™
Buapl yaeOHbIX 3aHsATHI U HOPMBI TPOMEKYTOUHON aTTECTAI[UH
@®opMbI NPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTAIlUN HAHUMEHOBaHUeE
JIek1IMOHHOE 3aHSATHE Jlexknus JI3
JlaGopaTopHO-TIPAKTUIECKOE 3aHATHE JlabopaTopHo- JIII3
MIPaKTUYECKOe
Konnoksuym Konnoksuym K
OKk3aMeH OK3amMeH €]
Buas! KOHTpOJIA yCrIeBaeMOCTH
®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe
NMPOMEKYTOUYHOM aTTecTAlUH HAaUMeHOBaHHe
Texkymuil AMCUUTUTUHUPYIOIIUN KOHTPOJIb Hucuumnuaupyromuid | 1
Tekymmii TEeMaTU4ECKU KOHTPOJIb Temaruueckuii
Texkymuit pyOeKHBII KOHTPOJIb PyGexubrii P
IIpomexxyTouHas arrecranus [IpomexxyTouHas ITA




aTTecTanusg
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