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Bun 3ansaTuit v PII v PIl
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Koncynbranmu (a5s cTyZieHTa) 1 1 1 1
B tom uucne uHT. 12 12 12 12
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Konrakrthas pabora 46,25 (46,25 (46,25 (46,25
Cam. pabora 27 27 27 27
Yacel Ha KOHTPOJIb 34,75 134,75 34,75 34,75
Uroro 108 108 108 108
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/
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Busuposanue PII/] 119 ncnoJiHeHusI B 04epeHOM Y4eOHOM ro1y

Pabouvas nporpaMmma nepecMoTpeHa, 00Cyxk/ieHa U 0JJ00peHa AJist
ucnonHenus B 2021-2022 yueOHOM rofy Ha 3acenaHuu Kadeapbl
kadenpa 600NN U XUMHUH

IIpoTokoin ot 2021 r. Ne
3aB. kadenpoii [lonpHukoBa Enena HukonaesHa

Busuposanue PII/I nJis ncnoJiHeHust B 04epeHOM y4eOHOM ro1y

Pabouast mporpamMma nepecMoTpeHa, 00CyXKeHa 1 0100peHa st
ucnosiHeHus B 2022-2023 yueGHOM Toly Ha 3aceaHuu Kadeapbl
Kadeapa OMOJOTHM U XUMHHU

IIporokon ot 2022 1. Ne
3aB. kadenpoii [lonsurkosa Enena Hukonaesna

Buzuposanue PII/] nJist ucnosiHeHUsI B 04epeHOM y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CyxkieHa U 0Jj00peHa AJist
ucnonHenus B 2023-2024 yueOGHoOM rofy Ha 3acenaHuu Kadeapbl
kagenpa 600NN U XUMHUH

IIpoTokoin ot 2023 r. Ne
3aB. kadenpoii [lonpHukoBa Enena Hukonaesna

Busuposanue PII/] nJis ncnoJiHeHusi B 04epeIHOM Y4eOHOM ro1y

Pabouast mporpamMma nepecMoTpeHa, 00CyX/IeHa 1 0100peHa st
ucnosHeHus B 2024-2025 yueGHOM oty Ha 3aceaHuu Kadeapbl
Kadeapa OMOJOTHM U XUMHHU

IIpotokon ot 2024 1. Ne
3aB. kadenpoii [lonpurkosa Enena Hukonaesna



1. HEJIX X 3AJAYN OCBOEHUSA JUCHUTIINHBI

1.1{Jenu: hbopMupoBaHHEe COBPEMEHHON XUMHUYECKON KapTHHBI MUPa HA OCHOBE ITPUBUTHS CTYJCHTAM 3HAHUII 110
TEOPETUYECKUM OCHOBAM HEOPTaHMYECKOH M aHAJIMTUYECKOM XMMUH U CBOWCTBAM Ba)KHEHIINX OMOTE€HHBIX U TOKCUYHBIX
XUMHYECKUX DJIEMEHTOB.

1.2|3a0auu: - ycraHaBiIMBaTh B3aMMOCBSI3U MEX/Y CTPOSHHEM BEIIECTBA M €r0 XUMUYECKUMH CBOMCTBAMU;

- BBIpaboTaTh YMEHUs IOJIb30BATHCS IPOCTEHIINM J1a00PaTOPHBIM 000PYA0BaHUEM, XMMUYE-CKOH ITOCY 101 U
HU3MEPHUTENBHBIMH IPHOOpaMu;

- IPUBUTH HABBIKH PACUETOB C UCIOJIb30BAHHEM OCHOBHBIX MOHITUI U 3aKOHOB CTEXHOMETPHH.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OOII

Huxn (pa3nen) OOIT: b1.0

2.1|TpeGoBaHus K NpeABapUTEJIbLHON NOATOTOBKE 00y4aKOLIErocsi:

2.1.1| Ins ee n3yueHus HeOOXOJUMbI 3HAHUS, YMEHUS U KOMIIETCHLIMH 110 XMMUH, (PU3MKE U MaTeMaTHKe B 00beMe,
MPEYCMOTPEHHOM T'OCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CpeAHero (MoJIHOT0) o01iero oopa3oBaHus (06a30BbIi
YPOBEHb).

2.1.2| Marematuka 1 UHPOpPMaTHKA

2.1.3|MeTononorus caMoCTOATEIbHON PabOThI CTYIEHTOB

2.2( {ncuuMnaMHbl M NPAKTHKH, 15l KOTOPHIX 0CBOEHHE JAHHOI JUCHMIITHHBI (MOYJI51) HEOOX0IMMO KaK
npeIuecTBYoIIee:

221

222

2.2.3|Opranuyeckas 1 OMOJIOTHYECKAs XUMUS

2.2.4|BerepunapHas Gpapmakonorus. TOKCHKOJIOTHUS

2.2.5|BerepuHapHast paanoOuoIorus

2.2.6|BerepunapHast 3KOJIOTHS

3. KOMIIETEHIINH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI
MOoAayJist)

OIIK-2: Cnoco0eH HHTepPNIPeTHPOBATH M OLIEHUBATH B MPodecCHOHATbHOI 1esITeJILbHOCTH BIUsIHUE HA (PU3HO0T0THYeCKOe
COCTOSIHHE OPTaHU3MAa KHBOTHBIX MPHPOJAHBIX, COHUATBHO-X035i{CTBEHHbIX, FTeHeTHYECKUX H IKOHOMUHYECKHX (JaKTOpPOB

HN-3.0IIK-2: BrageTh npeacTaBjieHueM 0 BOSHMKHOBEHHH KMBbIX OPraHM3MOB, YPOBHSIX OPraHU3alMH KMBOH MaTepuu, 0
0J1aronpUATHBIX U HeGJIAroNPUATHBIX (paKTOpaX, BJUSIOIIMX HA OPTaHU3M; OCHOBOI H3y4YeHHs IKOJIOTrHYecKOro Mo3HAHUS
OKPY:KAIolIero Mupa, 3aKOHOB Pa3BUTHS IPUPOABI M 00111eCTBA; HABBIKAMU HA0/II0JeHHs1, CPABHUTEIbHOI0 AHAIN3A,
HCTOPUYECKOT0 M IKCIIEPUMEHTAJbHOI0 MOAeIMPOBAHUSA BO3/1eiiCTBHS NPHPOAHBIX, CONMAIbHO-X03AHCTBEHHBIX,
reHeTHYeCcKUX, XHMHUYECKHX M IKOHOMHYEeCKHX (pAKTOPOB HA KMBbIe 00bEKThI.

Brnaneer npodeccuoHabHBIMU 3HAHUSIMH O BO3AEUCTBUH HEOIAronpUATHBIX YKOJIOTMYECKUX (PAaKTOPOB HA OPTraHU3M >KUBOTHBIX, O
CYIIHOCTH BO3AEHCTBHUS XMMUUECKHUX (DaKTOPOB HA )KUBBIE OPTaHU3MBEIL.

4. CTPYKTYPA U COAEPKAHUE JJUCIIMIIJIMHBI (MOYJIsI)

Kon HaumenoBanue pasgenos u TeM /Buj | Cemectp /| Yacos | Komneren- | JIuteparypa | Mute | Ilpumeyanue
3aHATUS 3aHATUS/ Kypc 101071 PaKT.

Paznen 1. O0mas xapakTepucTHKA
MaKpo-, MUKPO H
YJIbTPAMHKP03J1eMEHTOB




1.1

Onements! opranorensl: C, N, O, P, S.
MeTannel )KU3HU. DIEMEHTBI TOKCUKAHTHI.
Buonornueckast ponb 3JIEMEHTOB M MX
pacnonoxxenue B [IC3 J[.1. Menneneesa,
3aBHCUMOCTH OT CTPOEHUS X aTOMOB.
CBoiicTBa OMOTEHHBIX XHMUYECKHUX
coequHEeHUN. B3anMOCBSI3b SHIEMHYCCKUX
3a00JICBAHNM C HEJOCTATKOM HIIK
M30BITKOM XMMHUYECKHX DIIEMEHTOB.
Henocrarok ¢ropa, fiona,
KoOanbTa,ceneHa; u30bITOK Meau, Propa
1 BO3MOJXKHBIE 00J1€3HH, 00yCIIOBIEHHbBIE
yKa3aHHBIMH (aKTOpaMHu.
MuKpo371eMEeHTO3bI. DCCEHIINAIbHBIE
(’KM3HEHHO BaXKHBIC) JIEMEHTHI 1
TOKCHYHEBIC 3JIEMCHTHI B IIOYBE, BOJIE,
pactenusix, atmocdepe.

/JIex/

1]1-3.011K-
2

JI1.3J11.4]12.2
J12.3

1.2

Xumuueckas ocy/ia, ee MpUMeHEHHeE.
I'eneTH4eckas CBsI3b KJIACCOB
HEOpraHW4YecKuX coeanHeHni. CMmemnieHme
XUMHYECKOro paBHOBecusl. /J1ab/

WJ1-3.011K-
2

JI1.3J11.4J12.2
J2.3

1.3

3aKOHBI CTEXMOMETPHUH: 3aKOH COXPAHEHHS
MAacCCHI BEIIECTB, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH YKBUBAJICHTOB, 3aKOH IPO-
CTBIX 0OBEMHBIX OTHOIIICHHIA.

OCHOBHBIE KJTACCHl HEOPTAHUYECKHUX
COCJIMHEHUI.

TepuoanyecKuii 3aKOH U MEPUOANICCKAS
CHCTEMAa DJIEMEHTOB

HeoOpatumMeie 1 00paTUMble XUMUYECKHIE
peaxiuu.

Xumuuaeckoe paBHoBecre. CMeleHne
XHUMHYECKOTO paBHOBecHs (mpuHIun Jle
[Tarense).

/Cp/

3,6

nJ1-3.0I0K-
2

JI1.3J11.4]12.2
J2.3

Pa3znen 2. KpaTtkas xumudeckast
XapaKTepHCTHKA s-31eMeHToB. KpaTkas
XHMHUYECKAsl XapaKTepPUCTHKA P-
3JIEMEHTOB.




2.1

M3MeHeHne CBOICTB S-3JIEMEHTOB B
rpymnmax u 1o nepuojly Nepuoguueckon
CHCTEMBI 3JIEeMEHTOB. [3MeHeHne
OCHOBHBIX CBOMCTB I'MJIPOKCHIOB METAJIJIOB
10 MIEPUOJTY U B TPYIIIE.

T'unponu3 kapOoHaTa HATPHS IO IEPBOH U
BTOpOH cTyneHu. ['unponus coneit maruusl.
XuUMHYecKre CBOMHCTBA BaXKHEHUIITNX P-
3JIEMEHTOB: KHCJIOpO, cepa, ¢hocdop,
yriepoJ, kpeMHuil. buonoruueckas pospb
3JIEMEHTOB-OpraHOreHoB. 3MeHeHue
CBOWCTB P-3JIEMEHTOB B IPYIIIaX C pOCTOM
MOPSIKOBOIO HOMEpA 2JIEMEHTa: YCUIIEHHE
METaJUIMYECKUX CBOUCTB.

M3menenne cBOMCTB P-3JIEMEHTOB B
TeproJiax cjaesa Harpaso: ocinadiaeHue
METAJUIMYECKUX U YCUICHUE
HEMETaJNIMYECKUX CBOMCTB NPOCTHIX
BEILIECTB P-JIEMEHTOB.

YBennueHue KUCIOTHBIX CBOMCTB OKCHJIOB
P-2JIEMEHTOB 110 NEPUOJly NEPUOJUUECKOM
CUCTEMBI.

/JTex/

1J1-3.011K-
2

JI1.3J11.4]12.2
J12.3

22

Xumus p-anemeHToB. PactBopsl. ['maponus
coneid. /JIa6/

WJ1-3.011K-
2

JI1.3J11.4J12.2
J12.3

2.3

YMeHbIICHHE YCTOMYMBOCTH OMHAPHBIX
COEIMHEHUH pP-2JIEMEHTOB B

3aBUCHMOCTH OT CTETICHU OKHCICHHS
3JIEKTPONOJIO0KHUTEILHOTO 1
INEKTPOTPULIATETIBHOTO SIEMEHTA.
YBenuueHue Npo4yHOCTH CBS3H B
KOMILIEKCHBIX coenuHenusx prytu (II) ¢
raJIoTeHUI-MOHAMU CBEpPXY BHM3 110 IPYIIIIE.
XenatHble komIuiekesl Ca ¢
STHJICHIUAMUHTETPAYKCYCHOM KHCIOTOU B
kauecTBe aHTUAO0TOB. KoMruiekcst Mg ¢
Op(UPUHOM - OCHOBA CTPYKTYPBI
xJyiopodusia.

M3MeHeHne OCHOBHBIX CBOMCTB
THAPOKCHUIOB METAJUIOB 110 IEPHOAY U B
rpymnre.

/Cp/

12

WJ1-3.011K-
2

JI1.3J11.4J12.2
J12.3

Pa3nen 3. DieMeHTHI-OPraHoreHbl.
CoequHeHHUs BOJOPOAA, BO/A, IEPOKCH]L
Boaopoaa. Ctpoenue, pusnyeckue u
XHMHYeCcKHe CBOiiCcTBA.




3.1

CtpoeHue MOJIEKYJIbl BOJIOPO/Ia, IPOYHOCTh
CBsI3U. Y4acTHe BOJOPOJia BO MHOTHX
OKHUCIIMTEIbHO- BOCCTAHOBUTEIBHBIX
npoueccax, 0e3 N3MEHEHHUS CTENeHN
OKHUCIICHHSI.

Bonoponusriii mokazatens cpensl — pH.
[TocrostHcTBO pH KpOBU M OHOIOTHYECKHUX
KHUJIKOCTEH.

Bopna B opranusmMe: BHYyTpUKIIETOUHAs,
MEXXKIIETOYHAs, BO/Ia KPOBU U JTUM(BI,
(YHKIUY BOJIBI.

Bopa xak xumunueckuit pearent. Kucinotno
-OCHOBHBIE CBOICTBa: BOJa - aM()OJIUT.
Peakiuu ruapaTtanuy u ruaposusa.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA BOJBI.

[Iepokcun Bogopoa, CTpoeHHE, CBOWCTBA.
[lepokcun Booposia B KauecTBe
Hapy)KHOTO OaKTEPUIIMIHOTO CPENICTBA,
MEPrUPOJIb, THIPOIEPUT - KOMIUIEKC
MOUEBHHBI C IEPOKCUIOM BOJIOPOJIA:
CO(NH2)21H202.

/JTex/

WJ1-3.011K-
2

JI1.3J11.4J12.2
J12.3

32

KauecrBennsie peakiuu karnonos Ca(Il), Sr
(I1), Ba(II). /JTa6/

WJ1-3.011K-
2

JI1.2 J11.3
JI1.4]12.2J12.3

3.3

MaonossipHbIe CBS3H BOZOPOA C
YTIIEPOIOM U CepOi, 00yCIIOBICHHOCTh
00pazoBaHus rUAPOYOOHBIX YUaCTKOB B
MOJeKyax 6eIKOB ¥ JIUMHUIOB.

Boga. Ctpoenue. @usnueckue u
XHUMHUYECKHe cBoiicTBa. TUM ruOpUaAM3aiul
ATOMHBIX OpOUTaNICH KUCIOPOA B MOJIEKYIe
H20.

Kommnekcoobpasyrouue cBOACTBA BOJBL.
I'mapaTupoBaHHBIE HOHBI MIEIOTHBIX
METaJlIOB B BOJHBIX PAacTBOpAX.

/Cp/

4,2

WJ1-3.011K-
2

JI1.3J11.4J12.2
J12.3

Pasznen 4. 'omorenHoe paBHOBecue B
pactBopax. KpaTkas xapakrepuctuka
KHCJI0PO/A M €0 COeAMHeHHId.

4.1

Kucnotsl, ocHOBaHus, aM(OJIHUTHI K COJIA B
CBETE TEOPHH INEKTPOIUTHICCKOM
JIICCOLMALHH.

Jucconuanus Boasl. oHHOE Ipou3BeIeHNe
BoAbl. ['uaponus comneil.

OnexTpoHHas GHopMysa KUCIOPOa,
BO3MOJKHBIE CTEIIEHH OKHCIICHUS U
BaJICHTHOCTb.

AxruBHble popMbl kuciopona. [Toustue o6
aHTHOKCHIaHTax. CBsA3b KHCIOpOa C
reMOTIIOOMHOM, OKCHT'€MOTIO0HH.

O30H - aloTpoIHas MoAH(UKAIINSL
kucnopoza. CTpoeHue 030Ha, €ro yJacTHe B
Ka4yecTBE MHUIUATOPA MEPOKCUITHOTO
OKHCJICHHS HETIPEAETbHBIX JKUPHBIX
kucnot.  /Jlex/

na-3.0IK-
2

JI1.3J11.4J12.2
J12.3J12.4

4.2

[IpuroroBnenne pacTBOPOB.
KauecTBeHHbIC peaKLUH KATHOHOB
aMMOHWUSI, Kanus 1 Hatpust. /J1a6/

WJ1-3.011K-
2

JI1.3 J11.4J12.2
J12.3J12.4
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OcHoBHas (QyHKIMS KUCIOPOJa B AKUBOK
HPHPOJIE - OKUCTHUTENbHAS, HEOOXOAUMBIi
Y4aCTHHUK OHOJIOTUYECKOr0 CBOOOAHOIO U
CONpsDKEHHOro okucaeHus. Ilpumenenue
KHCJIOPOJIa U €r0 COEIMHEHUI B MEIULIMHE.
WunnyunpoBanye 030HOM LIEITHbBIX
CBOOOHOPAIUKAIBHBIX PEAKLU,
BBI3BIBAEMBIN 3THM (HaKTOPOM P
[aTOJIOTUi.

Butamunsl E, P, C u apyrue npupoHble
AHTUOKCHJAHTBI B 3aLIUTE KUBBIX
OpraHu3MoB OT AelictBus o3oHa. /Cp/

0,5

WJ1-3.011K-
2

JI1.3 J11.4J12.1
J12.2J12.3

Paznen 5. Yraepoa, ¢pocgop, cepa u ux
COeNHEeHHSs

5.1

OIEeKTPOHHOE CTPOEHUE, XapaKTepHbIE
BaJIEHTHOCTH U CTEIIEHU OKUCIICHHS
yriepona. AJUIOTpONHbIE MOAU(DUKALINHL.
Vraekuchelil a3, ero CBOMCTBa YTrosibHas
KHCIIOTa KaK c1adast JBYXOCHOBHAs KHCJIOTA,
MIPOLIECCHI AUCCOLUALINH.

Oxkcun yrinepoaa (II). Ero cBoiicTsa.
Crpoenue pochopa, BO3MOXKHBIE
BaJICHTHOCTH (ochopa B €ro COeTUHECHUSIX.
®Dochop Kak OpraHOTeHHbIH JIEMEHT, ero
coJiepaHue B )KUBOM opranusme. dyHkuuu
coenuHeHui Gocdopa B opraHusme.

Cepa. CtpoeHne aToma cepbl, BO3MOXKHBIE
BaJICHTHOCTH CEPHI B €€ COCTUHEHUSIX.
[IposiBneHne OKMCIUTENbHBIX U
BOCCTAHOBUTEJIbHBIX CBOMCTB. Crabas
CepOBOJOPOAHAS KHCIIOTA.
BoccranoBuTeIbHBIE CBOWCTBA
CepOBOJIOPO/Ia - OCHOBA JAEATEIIBHOCTH
aHa’poOHbIX OakTepuil. CepoBogopos -
HEUPOTOKCUYHBIN 5111.

Oxkcun cepsl (IV), cepHucras Kuciora,
THIpOIIN3 ee cojiei o annony. CepHas
KHCJIOTA.

[Ipumenenune nmopoukooOpa3Hoii cepbl st
HEUTpaIH3aIiH Pa3IuTON PTYTH.

/J1ex/

WJ1-3.011K-
2

JI1.3 J11.4J12.1
J12.2712.3

52

OKHCINTEIbHO-BOCCTAHOBUTEIILHEIE
peaxuuu.

KauecTBeHHBIE peakLuy Ha HOHBI XKeJe3a
(II), xemne3a (III), mequ(Il), mapranua (II).
/J1ab/

WJ1-3.011K-
2

JI1.3 J11.4J12.1
J12.2J12.3

53

[Ipumenenue ceprl U €€ COeAMHEHUH:
MEJIKO/IUCTIEPCHAs cepa, THOCYIb(aT HaTpuUst
Na2S203 - anrtucentuk, Na2SO4[110H20
- riay6eposa cosb, CaSO42H20 -

ruric, 2CaSO4[1H20 - anebacrp,
FeSO417H20 - xxene3HbIi Kyropoc,
KAI(SO4)2[112H20 - anmoMoKaieBble
KBaCIIBL.

[IponsBogHBIE MOHOAMHUIA CEPHOM
KHUCIIOTHI - CyIb(aHHIaMuTHbIC
IpernapaTsl.

/Cp/

2,7

WJ1-3.011K-
2

JI1.3 J11.4J12.1
J12.2712.3

Pa3gen 6. OtaenbHble npeacraButenn d
-3JIEMEHTOB, CBOIMCTBA UX COETMHEHHUI.
KommiekcHble coequHeHus].




6.1

OCHOBHBIE KJIaCCHI KOMIUIEKCHBIX
coennnennii. Homenkmatypa
KOMIUIEKCHBIX coequHeHuil. [loBenenue
KOMILJIEKCHBIX COEIMHEHUH B PacTBOPE.

Komrnexcsl B )kMBO# 1 HEXXKUBOW MPUPOJIE.

Crpoenue d-anemeHTOB. IlepemenHas
BAJICHTHOCTH d-3JIEMEHTOB,
00YCIIOBIICHHAS] YHCIIOM BaJICHTHBIX
opburaneii. [IposiBneHue
KOMILIEKCOOOPa3yIOIINX CBOHCTB.
HeiiTpanpHble 1 aHHOHHBIE KOMILIEKCHI d-
9JIEMEHTOB. d-2JIEMEHTHI B COCTaBe
OHMOJIOTUYECKH AKTUBHBIX COCANHEHHH.
XKenezo, ero crpoenue, xeae3o B COCTaB
reMOTJI00MHa, MHOTJIOOMHA,
LUTOXPOMOB.

/J1ex/

T1-3.011K-
2

JI1.1J11.3
J11.4]12.2 J12.3
2.4

6.2

Kommiekcueie coequnenus. /J1a6/

nJ1-3.0I0K-
2

J1.1J11.3
J1.4J12.2 J12.3
2.4

6.3

Kob6asbt, Butamun B12, ero ¢pyHkiuu B
YKHBOM OpraHHu3Me.

Mapraner, ero coeTuHEHHS U
OHOJIOTHYECcKas POJIb AJIS YeJIOBEKa 1
KMBOTHBIX.

MonubneH, Menpb, X OHoJIOruYecKas poiib
B cocTaBe OMOKOMITIEKCOB. OKHCIUTEIHEHO
-BOCCTaHOBUTEIILHBIE CBOIICTBAa KATHOHOB
Cu (I) u Cu (I). Katuonsr meau B
KayecTBe KOMILIEKcooOpa3oBaTenei ¢
JIUTaHAAMH, COAEPKAINMH PA3THIHBIC
(yHKIMOHANBHBIE TPYIIIIHL.

/Cp/

WJ1-3.01IK-
2

JI1.1J11.3
J11.4J12.2 J12.3
2.4

Pazgen 7. IIpomeskyTouHas aTTecTanus
(3K3ameH)

7.1

[MonroroBka K 3k3aMeHy /DK3aMeH/

34,75

T1-3.011K-
2

JI1.3 J11.4J12.2
J2.3

7.2

Konrpoas CP /KCPATT/

0,25

nJ1-3.0I0K-
2

JI1.3J11.4J712.2
J2.3

7.3

Konrakrthas padora /KoncOk/

T1-3.011K-
2

JI1.3 J11.4J12.2
J2.3

Paznen 8. Koncyabranun

8.1

Koncynpranus no gucuuruinie /Kouc/

T1-3.011K-
2

JI1.3 J11.4J12.2
J12.3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI H 3a/1aHUS

5.1. KonTponbHbIE BOIPOCH! M 3aJaHHS

XuMHIEeCKOe PaBHOBECHE B TOMOTCHHBIX U IT'€TCPOICHHBIX CUCTEMAaX

1. 3akoH neiicTBus Macc. XUMHUECKOE paBHOBECHE.
2. DnekTponutryeckas nucconranus. CTeneHp dJIeKTPOIUTHIECKON TUCCOAIIUH.
3. [Ilkana KUCIOTHOCTH AJISl BOAHBIX PACTBOPOB.
4. TToHsaTHs BOIOPOTHOTO M THAPOKCUIIBHOTO TIoKasareneit. Pacuetnsie popmyisl ainst pH u pOH pactBopos.
5. Beluncnenue KOHIEHTpalui HOHOB BotopoJia U pH B pacTBope ciaboii 0JTHOOCHOBHOM KUCIIOTHI.

6. BelumcnieHus: KOHICHTPALUK THAPOKCHIbHBIX rpyrn 1 pOH B pacTBopax ocHoBaHui. PacueTHbie GOpMYIIBL.

7.Auerarnslii OydepHblii pacTBop. BydepHoe nelicTBue 3T0ro pacTsopa.

8. Hammucars ypaBHenus rugponusa coneit: ZnSO4 ; CuSO4 .

9. l'uaponu3 comu c1aboit MHOTOOCHOBHO# KuCoThI (Ha mpumepe Na2CO3 ; Na2S).




10. Monnas cuna pactBopa. PacueT noHHO# chiIbl pacTBOpa psijia CoNeH.

11. {aTh HOHATHUS aKTUBHOCTH MOHOB, KO3 (GHLMEHTa aKTUBHOCTH, IPUBECTH (GopMyITy IUTs pacdera OJHOTO U3 yKa3aHHBIX
rapaMeTpoB Yepe3 KOHIEHTPAIMIO PACTBOpa U U3BECTHBIN BTOPO apamerp.

12. IIpaBusno npou3BeaeHNS PACTBOPUMOCTH AJISl HEPACTBOPUMBIX COJIEH.

13. IlpousBeneHne akTMBHOCTH M IPOM3BENICHHE PACTBOPUMOCTH MaJlOPaCTBOPUMBIX COJIEH.

14. PactBOopuMoOCTh MasiopacTBOpuMoii conu. Ee cBsI3p ¢ BenmunHoM mponsBeaeHus pacrsopumoctu [1P stoii comm.

15. Ilpumeps! BIUSTHUS OJJHOUMEHHBIX HOHOB Ha PACTBOPHUMOCTD 3JIEKTPOJIUTOB.

KomrnekcHble coeAUHEHUS.

1. Jlate onpeneneHus: KOMILIEKco00pa3oBaTelb, TUTaHd, BHYTPEHHSA KOOPIUHAI[OHHAsS cepa, BHENTHASA KOOPAUHAIIMOHHAs cdepa,
KOOPJHHALMOHHOE YUCIIO.

2. K xakoMy THIy KOMIUIEKCHBIX COCIMHEHUH OTHOCHUTCS COCIHMHEHUE HUKES C JUMETUITITHOKCUMOM?

3. Hanucatb ypaBHEHUS peakLuil KOMILUIEKCOOOpa30BaHUs B pacTBope, coaepaxareM: a) Hg2+ u u3deitok NH3 ; 6) Ag+ 1 u36bITOK
NH3 ; B) Fe3+ u u36erroxk SCN— .

4. 6. 3anucath BBIPAXEHUS JJIS CTYIIEHYAThIX KOHCTAHT ycTOHYMBOCTH KoMmIutekca [Ag(NH3)2]+.

7. 3amucarh BBIP@KEHUS IS CTYIIEHYATHIX KOHCTAHT ycToWunBocTH Kommuiekca [Cu(NH3)4]2+.

8. 3anucath BeIpaXXeHHs JUIsl CTYIEHYAThIX KOHCTAHT yCTOMYUBOCTHU U 001l KOHCTaHThI ycToiuuBocTH Kommekca  [Fe(SCN)3] .

OKHUCIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLINH (PEIOKC-PEAKIINN).

1. JlaTh OHATHE IPOLIECCOB OKUCIIECHNUS, BOCCTAHOBIICHHSL.

2. Hanwucatb ypaBHenue HepHcTa ams snekrpoaos 1 poxa.

3. YeTpoHCcTBO CTaHAAPTHOTO BOJOPOIHOTO JIEKTPOIA.

4. OkucnurenpHast CHOCOOHOCTD MIEPMaHraHaTa Kajus 0oJjblie B cpejie:

a) HeUTpalbHOIt; 0) KUCIIOW; B) HIEJIOYHOM ?

5. J1aTh MOHATHUS «OKHCIIUTEIbY, «BOCCTAHOBUTECIIBY.

6. I[puBecTr onpeeNeHUEe OKMUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH, yKa3aTh XapaKTEPHBIN I HUX PU3HAK.

7. Kakas BeMuMHAa UCIIONIB3YETCs ISl XapaKTePUCTUKU PEJIOKC-IIPOLIECCOB: a) 3HAYEHUE IEKTPOIPOBOAHOCTH 3JIEMEHTOB, 0)
3HAYCHHUE PEIOKC-TIOTEHIIMAIOB, B) YMCIIO OTJAHHBIX (MJIH MPHHSATHIX) 3JICKTPOHOB ?

5.2. TeMbI NHCBMEHHBIX padoT

Temsl pedpeparoB, TOKIAAOB U COOOIICHHI 10 TUCIUTUINHE:

1. dakTOpHI, BAMSIOIINE HA PACTBOPUMOCTD OCAJKOB (TEMIIepaTypa, NPUPOJa PACTBOPHUTENS, KHCIOTHOCTD CPEIIBI).
. Heopranuyeckue ocaguTelld B aHATUTHYECKOM MPAKTUKE.

. HampaBieHme okuCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUiL.

. Knaccugukanus Gpu3nKo-XxUMHYECKUX METOJIOB aHAJIH3A.

. Peaxunu oOHapyKeHUs] KATHOHOB IIEPBOM aHAIUTHYECKOM IPYIIEL: HOHOB aMMOHUSI, HATPHS, K.
. KaduecTBeHHbIE peakii KATHOHOB BTOPO aHATMTHYECKO rpynmsl: cepedpa, prytH (1), cBUHIA.

. KauecTBeHHBIE peaky KaTHOHOB KaJbIHs, CTPOHIMS, Oapusl.

. KaduecTBeHHbIE peakiK HAa HOHBI IUHKA, anoMuHust, xpoma (I11).

9. KauecrBennsie peakiu Ha HoHbI xxene3a (I11), xxenesa (1), mapranua ( II).

10. KauectBennsie peakuuu Ha noHsl meau (I1), kagmus (I1), pryru (1II).

11. KauecTBeHHbIE peakiiui Ha KapOOHAT-HOHBI, CYJb(aT-HOHBI, PTOPUA-HOHBI.

12. Bropas rpyIina aHMOHOB: Ka4eCTBEHHbIC PEAKIIUH Ha XJIOPHU], OPOMHUI, HOIH]] -HOHBL.

13. TpeThs rpymIna aHHOHOB: KAaUEeCTBEHHBIE PEAKIMH HA HUTPAT- U HUTPUT-aHUOHHI .

14. Ipo6uslii ananu3. CucTeMaTu4ecKuil aHaius.

15. JlaboparopHOoe 000pyIOBaHHE M XMMUYECKas ITOCYy/Ia.

02N L bW

®oH/ OLIEHOYHBIX CPEACTB

dopmupyeTcs OTACTBLHBIM JOKYMEHTOM B COOTBETCTBHUU ¢ [TomoskeHneM o ¢hoHae oneHoIHbIX cpencts LAY

6. YHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE TUCITUIIJIMHBI (MOY JI5)

6.1. PexoMenayemas iutepaTtypa

6.1.1. OcHOBHas JIUTepaTYypa

ABTOpBI, COCTaBUTCIIN 3arnaBue I/I3)IaTeJ'ILCTBO, rong O aapec

JI1.1 |Xapuronos 1O.41. Amnanurnyeckas xumust (Ananutuka). Ku.2. Mocksa: Beicias
KonnuecTBenHnblii ananu3. Gusuko-xumudeckue | mkona, 2008
(MHCTpYMEHTAJIbHBIC) METO/IbI AHAJIH3A:
yueOHUK AJIsI By30B: B 2-X KHUT'aX




ABTOPBI, COCTaBUTENH 3arnaBue W3narenscTBO, TON Dn. agpec

JI1.2 |Eropos B.B. TeopeTrndeckne 0OCHOBBI HEOPTaHHIECKOM Cankr-IlerepOypr:
xumuu. Kpatkuii Kypc Ui CTy1€HTOB Jlans, 2005
CEeNbCKOXO3IHCTBEHHBIX BY30B: yIEOHHK
JI1.3 |Tkauenko C.B., AHanuTHyeckast XumMus. XUMHUYecKue MeToibl | Boponex: http://www.iprbookshop.ru
Coxkomnosa C.A. aHanmu3a: yueOHoe mocodue Boponexckuit /72650.html
T'ocynapcTBeHHBII
ArpapHbIit

YHuBepcurer um.
Hwmneparopa Ilerpa
IIepBoro, 2015

JI1.4 |Xomuenko I'.I1., Heopranuueckas XuMusi: y4eOHHK st Cankr-IlerepOypr: http://www.iprbookshop.ru
IMurosuu M.K. CEIIbCKOXO03HCTBEHHBIX BY30B Ksanpo, 2017 /57335
6.1.2. lonotHUTEeNbHAA JIMTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBo, rox On. agpec
JI2.1 |Bacunses B.IL Amnanurnueckas xumus. Ku.1. Mocksaa: JIpoda, 2004

TutpruMeTpuyecKue u rpaBUMETPHUIECKUN
METO/IbI aHAIN3a: B 2-X KHUTaX: y4eOHUK IS

BY30B
JI2.2 |Maiimanosa T.M., OO1mas 1 HeopraHuueckas XuMHus: yueOHo- T'opuo-Aunraiick: PHO
Jlaii6oBa E.B. MEeTOInYeCcKOoe mocodue TATY, 2005
J12.3 |CokonoBa C.A., Heopranuueckas xumusi: yueOHoe nocooue | BopoHex: http://www.iprbookshop.ru
[leperonuas O.B., Boponexckuit /72709 .html
JpsikoHOBa [m 1p.] T'ocynapcrBennsrit
0.B. ArpapHblit
YHuBepcurer um.
Mwmneparopa Iletpa
IIepBoro, 2017
JI2.4 |Cynpauna T.U. Amnanutnyeckas xumus 1 pusuko-xumudeckue | Caparos: Aii [Tu Op | http://www.iprbookshop.ru
METO]Ibl aHAIM3a: Ja00PaTOPHBI NpakTUKyM |Menua, 2018 /70757 .html

6.3.1 [lepeyeHs MPOrpaMMHOro oGecreyeHust

6.3.1.1{MS Office

6.3.1.2| Kaspersky Endpoint Security ans 6usneca CTAHJAPTHBIN

6.3.1.3]MS WINDOWS

6.3.1.4|NVDA

6.3.2 Ilepeyenb nHGPOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1| baza nanHbIx «nekTpoHHas 6ubimoreka ['OpHO-ANTaiiCKOro rocyJapCTBEHHOTO YHUBEPCHTETA

6.3.2.2| Onexrponno-6ubimoreunas cucrema IPRbooks

6.3.2.3| uTerpupoBanHblil HayuHbli nHGopManuonHblil nopran eLIBRARY.RU

7. OBPA3OBATEJIBHBIE TEXHOJIOI' U

KPYIJIBII CTOI |

8. MATEPHAJIbBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOAY JIA)

Homep aynuropun |Ha3Hauenmne OcHOBHOe OCHaLI[eHHE

516 Bl Kabunet BeTepunapHoii ¢papmakosorun, |Pabodee mecto mpemoaasarens. [locagodnpie MecTa
OMOTEXHOJIOTHH U (hapMareBTHIECKON o0yJaromuxcs (1Mo KOJTUIECTBY 00yJarOIIXCs).
TEXHOJIOTUH. Y4eOHast ayAUTOPHS st YueHndeckas J0CKa, MyJIbTUMEIHATIPOCKTOD, SKpaH,

TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO TUIA, |HOYTOYK, kadeapa. IlIkader c moka3aHHBIM MaTepranoM
3aHATHI CEMMHApPCKOTO TUIA, KYpCOBOTO | (Makporpenaparsl, MyJIsKH), TUIAKaThl, CTCHbI, INTPHULIbI,
MIPOEKTUPOBAHHUS (BBITOJIHEHUS KYPCOBBIX |00pa3ibl mpenapaToB (MYJISKH), BECBI, CTCHIBI C

paboT), TpyNIOBEIX U MHANBUAYAJIBHBIX  |JIEKApCTBEHHBIMH IIpeTiapaTaMu, repoapun
KOHCYJbTAIMH, TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHON aTTeCTalluu




422 Al JlaGopatopuist HeOpraHUIECKOH XHUMHUH. Pabouee mecto mpenonaBarens. [Tocagounsie Mecta s

Y4eOHast ayTUTOPUS JJIs1 IPOBEICHHS oOygaromuxcs (110 KOJTHYECTBY 00YJaFOIIIXCS).
3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI Yuennueckas gocka, annapar Kurmrma, Xumudeckue
CEMHHAPCKOT0 THIIA, KYPCOBOTO PEaKTHBEI, XUMHUYECKask IOCY/1a, BRITSDKHBIE CHCTEMBI,
MIPOEKTHPOBAHNUS (BBITIOHEHHUS KYPCOBBIX | BECHI, HHBEHTAPh IS OOCITY>KUBaHHUS yIeOHOTO
padoT), rPyIIIOBBIX U UHIUBUAYAIBHBIX 000pyIOBaHMsL, TIOJIKU JUIS XpaHEHHs] Y4eOHOT0
KOHCYJIbTAIMH{, TEKYIIEro KOHTPOJIS 1 o0opynoBaHus
MIPOMEKYTOYHON aTTeCTAIlNN

209 B1 Kommbrotepusrii kiace. Kabuner Pabouee mecro npenonasarens. [locagounsie Mecta
nH(OpPMaLMOHHBIX TEXHOJIOTHH B o0yyaromuxcs (10 KOJIUYECTBY 00y4arouuxcs).
podeCcCHOHANBHOMN JEesITEIbHOCTH. Kommsroteps! ¢ noctynom B MHTEpHET

VYueOHast ay IuTOpHs AJIsI IPOBEICHUS
MPaKTHYECKUX 3aHITHH, KypCOBOTO
MPOEKTUPOBaHHUSI (BBIITOJIHEHHUS KYPCOBBIX
paboT), TPYIITOBBIX U MHIUBUIYATBHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS 1

MIPOMEXYTOUHOM arTectauuu. [lomemnienue
JUTSL CAMOCTOSITENTFHON paboThI

9. METOJUYECKHUE YKA3AHUS JUISI OBYUYAIOLMXCSI IO OCBOEHUIO JUCIUIIIMHBI (MOLY.JI5T)

Ienpro caMOCTOATENEHOM PabOTHI CTYACHTOB SIBISCTCS 3aKpeIeHHe 3HAHUH, KOTOPbIe OHH HOJIyYHIIH Ha ayIUTOPHBIX 3aHATHSAX,
pa3BUTHE TBOPYECKUX HABBIKOB, MHUIIMATUBBI, YMEHHS OPraHU30BaTh CBOE BPEMSI.

Meroaudeckue yka3aHus IIOMOTYT CTYAEHTaM CaMOCTOSATENIBHO OBIafeTh QyHIaMEeHTaIbHBIMHU 3HAaHUSAMH, TPOYECCHOHATEHBIMU
YMEHHUSAMH U HaBBIKAMH JEATEIILHOCTH 110 MPOQMIIIO ITOATOTOBKH, OIBITOM TBOPYECKON M UCCIIEIOBATEIILCKON AEATEIILHOCTH U
HarpasiIeHb! Ha GOPMUPOBAaHNE KOMIETEHIIUH, TPEIYCMOTPEHHBIX YUeOHBIM IUIAHOM O JaHHOMY ITPOQUITIO.

MeTOZ[I/I‘{eCKI/Ie YKa3aHus 110 IOATOTOBKE K na6opaTopH1>1M 3aHATUAM

1. TIpenBapuTebHO HEOOXOAUMO U3YYHTH OCHOBHBIE BOTIPOCHI TEMBI U IUIAH J1a00paToOpHOro (IPakTUYECKOro) 3aHATHs, MpopaboTaTh
COOTBETCTBYIOLINE Pa3/ieiibl B PEKOMEHJOBAHHBIX HOPMATHBHBIX TOKYMEHTaX, yIeOHHKAX U JOIOIHUTEIBHON IUTEPaType; MOCIIe
03HAKOMJICHHSI C TEOPETUUCCKHM MaTePHAIIOM OTBETUTh Ha BOIPOCHI [Tl CAMOTIPOBEPKH;

2. mpoIyMaTh CBOE OHUMAaHKE CIIOXKUBILEHCS CUTYallMH B H3y4aeMoii cdepe, MyTH U CIIOCOOBI PEIICHHS TPOOIEMHBIX BOIIPOCOB;
[POAYMaTh Pa3BePHYTHIC OTBETHI HA IPEIOKCHHBIC BOIIPOCHI TEMBI, HCIIOJIB3Ys JICKIIHOHHBIC MaTePUaIbl, YIeOHUKH U
JIOTIOJTHUTENBHYIO JIUTEPATYPY.

B xoze nabopaTopHoro (MpakTHYECKOro) 3aHATHSI HEOOX0AUMO BBITIOJIHHUTH Ja00paTOPHYIO padoTy, a 3aTeM 3alUTHUTh €.

MeTomudeckre yKa3aHHs 10 HOATOTOBKE pedepaTos

IMox pedepaTom moapazymMeBaeTCs TBOPYECKas HCCIEI0BATENbCKas pab0Ta, OCHOBAaHHAS HA H3yYEHHU HAYyYHOI M IPYTOi IUTepaTyphl
10 TEME UCCIECTOBAHUS.

Pedepar, kak IpaBUIIoO, JODKEH COAEPIKATD CIIEIYIONIHE CTPYKTYPHBIC SIEMEHTEL:

. TUTYJIbHBIH JIACT;

. COIep KaHHUe;

. BBEZICHHE;

. OCHOBHas 4acTb;

. 3aKITIOYCHHE;

. CIIUCOK HCIIOJIb30BAHHBIX HCTOYHHUKOB;

B comeprxanuy mpuBOIATCS HANMEHOBAHUS CTPYKTYPHBIX YacTel pedepata, riaB 1 nmaparpadoB €ro OCHOBHOH 9acTH C yKa3aHHEM
HOMepa CTPaHUIIbI, C KOTOPOI HAYMHAETCSI COOTBETCTBYIOMIAsl YacTh, IaBa, maparpad.

Bo BBeneHnn HE0OX0AMMO 0003HAYUTh 000CHOBAaHUE BEIOOpA TEMBI, €€ aKTYaIbHOCTh, 00BEKT U MPEIMET, 11eJb U 3a/1a41
HCCIICIOBAHUS, ONUCHIBAIOTCS 00BEKT U IPEMET HCCIeA0BaHMs, HH(POPMAIMOHHAS 0a3a UCCIICIOBaHIS.

B ocHOBHOIT yacTn u3naraeTcs CyIHOCThb IPOOIeMbl 1 OOBEKTHBHBIE HayYHBIE CBECHUS 110 TeMe pedepara, JaeTcs KpUTHISCKHH
0030p UCTOYHUKOB, COOCTBEHHEIE BEPCHH, CBEICHNUS, OlleHKH. CojiepxaHue OCHOBHOM YacTH JOJDKHO TOYHO COOTBETCTBOBATH TEME
IIPOEKTA U MOJHOCTHIO €€ pacKpbIBaTh. I naBbl 1 maparpadsl pedepara JOIDKHEI PACKPHIBATh ONMMCAHKE PELIEHHSI IOCTABICHHBIX BO
BBe/ICHHH 3a71a4. [103TOMY 3ar0JIOBKH IJIaB U naparpagos, Kak IPaBUIIo, TODKHBI COOTBETCTBOBATH IO CBOCH CyTH (HOPMYIHPOBKAM
3ama4 pedepara.

Texkct pedepara 10DKEH CoiEpKaTh aIPECHBIC CCUTKK Ha Hay4HbIe pa0boThl, 0(opMIIeHHBIE B cOO0TBeTCTBUU TpeboBanusim ['OCT.
Taxoke 00s13aTeIIbHBIM SBIISICTCS HATMYKE B OCHOBHOU YacTH pedepara CChUIOK Ha UCTIOIb30BAaHHBIC HCTOUYHHKH. V3100KeH e
HEOOXOIMO BECTH OT TPETHErO JINIA («ABTOP MOJIAraeT...») TH00 UCIIOIb30BaTh OC3THUHBIC KOHCTPYKIIUK M HEOTIPEIeIICHHO- JINYHBIC
npeioxeHus («Ha BTropoM 3Tare HccIemayloTes CeayoNie MOX0EL. .. », «[IpoBeIeHHOe nCCiIel0BaHNE TI03BOJIIIIO JJ0Ka3aTh...").
B 3axmoueHnn nprBOIATCS BEIBOABL, K KOTOPHIM MPHIIIEN CTYACHT B Pe3yJbTaTe BBIIOIHEHUS pedepara, pacKpbIBaloIIne
MOCTABJICHHBIC BO BBeJCHUH 3a/1a4i. CIIICOK JIUTEPATyPhl JOJKEH 0POPMIIITECS B COOTBETCTBHU C OOLICTPUHSATHIMH
6ubnuorpaduuecKuMu TPeOOBAHUSIMH M BKIIIOYATh UCIOJIb30BAHHBIC CTYICHTOM MyOsnKaiuy. KoamuecTBO HCTOYHUKOB B CITHCKE
oIpeseNsieTcs CTYICHTOM CaMOCTOSTEINIBHO, VI pedepaTa HX peKoMeHIyeMoe koiandecTso oT 10 mo 20.

O6beM pedepara goikeH ObITh He MeHee 12 u Oonee 20 cTpaHUI] MAIIMHOIIMCHOTO TEKCTA Yepe3 1,5 HHTepBaa Ha OJIHOW CTOPOHE
CTaHAapTHOTO JucTa A4 ¢ COOII0EHUEM CIIEYIOIIEro pa3Mepa Hoeil: BepxHee U HxkHee -2, npasBoe — 1,5, nesoe — 3 cm. pudr
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— 14. PedpepaT MOXKET ObITh U pYKOIIUCHBIM, HAIIMCAHHBIM POBHBIMH CTpOKaMu (He MeHee 30 Ha CTpaHuUILy), ICHO YUTAEMbIM IOYEPKOM.
AG3aiHbIl OTCTYH — 5 Me4aTHBIX 3HAKOB. CTPaHUIIBI HYMEPYIOTCS B HIDKHEM MPaBOM yrity 0e3 Todek. [lepBoii cTpaHuIieid cunTaercs
TUTYJIBHBIN JINCT, HyMepalys Ha Hell He CTaBUTCs, BTOPOI — oriaBieHue. Kaxablit CTPYKTYpHBII 3JIEMEHT pedepaTa HauHMHACTCS C
HOBOMW CTPaHUIIBI.

CHHCOK HCTIOTB30BaHHBIX HCTOYHUKOB JOJDKCH (JOPMUpPOBATECS B alI()aBUTHOM IOPsIKE IO (haMUITHK aBTOPOB. JIuTeparypa 00bIYHO
TPYNIHPYETCS B CIIMCKE B TaKOH MOCIEI0BATEIBHOCTH:

1. MICTOYHHKH, 3aKOHO/IATENIbHBIC 1 HOPMATHBHO-METOJHYECKHE JOKYMEHTHI X MaTepHAIIbI,

2. cnenMalbHas Hay4YHasi OTEYECTBEHHAsS U 3apyOeskHas Jureparypa (MoHorpaduu, yueOHUKH, HAy4YHbBIE CTaThH);

BxiroueHHast B CHMCOK JINTEPATYpa HyMepyeTcs CIUIOIIHBIM MTOPSIAKOM OT MIEPBOTO [0 MOCIEAHETO Ha3BaHMS.

ITo xaXxIOMy JINTEpaTypHOMY UCTOYHHKY YKa3bIBACTCS: aBTOP (WM IPYIIa aBTOPOB), OJHOE HAa3BAHHE KHUTH MM CTAThH, MECTO H
HaMMEHOBAHME M3JaTeNbCTBA (IJIs1 KHUT ¥ OPOIIIOp), TOX M3JaHUs; U1 )KYPHAIBHBIX CTaTel yKa3bIBAaeTCsl HANMEHOBAHUE )KypHaa,
roJ BeITycka 1 Homep. ITo cOopHuKaM TpynOB (cTaTell) yka3bpIBaeTCs aBTOP CTaThH, €€ Ha3BaHHE U Jajiee Ha3BaHUE KHUTH (COOPHHKA)
U ee BBIXOAHBIC JaHHBIE.

Meroaudeckue peKOMEHAAMHU 110 IOAOTOBKE IPE3EHTALUN

KoMIbIOTEpHYIO MPE3EeHTAIINIO, COPOBOXKIAIOIIYIO BBICTYIIJICHUE TOKIAI4HKa, TOTOBST coryiacHo nporpamme MS PowerPoint.
ITpe3eHTanus Kak JOKYMEHT IIPEACTABIIET cOOO0Il MOCIe0BATENbHOCTh CMEHSIOMMX APYT Apyra caaiinos. KoauuecTso cnaiinos
IIPOTIOPIIMOHAIBHO COAEPKAHUIO U MIPOAODKUTENBHOCTH BBICTYIUICHHS (HAIPUMeEp, Al S-MUHYTHOTO BBICTYIIJICHUSI PEKOMEHYeTCs
HCIIONB30BaTh He Oomee 10 ciaifmoB).

Ha nepBom cnaiife mpecTaBiseTcsl TeMa BBICTYIJICHUS U CBeieHust 00 aBTopax. Ha cnaiiibl momeniaercst GakTHUECKUIR U
WUTIOCTPATUBHBIN MaTepual (Tabuuipl, rpaduky, pororpaduu u 1p.), KOTOPbIHA ABJISETCS YMECTHBIM U JOCTATOYHBIM CPEJCTBOM
HAIrJIAHOCTH, TIOMOTAeT B PACKPBITHH CTEP KHEBOI U1K BHICTYIIJICHHS. BrIOpaHHbIe CpecTBa BU3yaIu3aliy HHGOPMaUU
(Tabmuipl, cXeMbl, rpaduKU U T. 1.) COOTBETCTBYIOT COJICPIKaHHIO;

UCTIONB30BAaHbI MILTIOCTPALIMN ¢ Y€TKUM H300paskeHuEM

MakcuManbHOe KoJIuuecTBO Ipaduueckoil nHdopmay Ha 0JHOM claiine — 2 pucyHka (dororpaduu, cXeMsl U T.JI.) C TEKCTOBBIMU
KOMMeHTapusiMu (He Ooliee 2 cTpoK K Kaxaomy). Hanbosee BaxkHas HHPOpPMALIUS JOJDKHA PACoNaraTbCsi B LIEHTPE SKPaHa.
[Ipe3enTauus 1opKHA OBITH HACTPOEHA HA CMEHY CJIAHI0B CAMHUM JO0KIaJUUKOM.

JInst Beex cnaiiioB Mpe3eHTanuy 0 BO3MOXXHOCTH HEOOXOIMMO HCIIOIB30BaTh OAMH U TOT )K€ I1a0I0H 0OpMIICHNS, KETIb — AJIS
3aroJIOBKOB - HE MEeHbLIE 24 MyHKTOB, JuIs HHpopMaluu - He MeHee 18. B npe3eHTanusx He NPUHATO CTABUTH MIEPEHOCHI B CIIOBAX.
Hawnyuineit BeTOBO# raMMoii JJIs TPE3CHTAIIMHU SIBJISIFOTCS. KOHTPACTHBIC 1BeTa JOHA U TekcTa. JIydile He CMEeIIMBaTh Pa3HbIC THITBI
mpuQTOB B OJTHOW IPE3EHTAIUH.

Mertoandeckue peKOMEHIAIMHU 110 MIOATOTOBKE K TECTHPOBAHHIO

TecThl — 3TO BONPOCHI MIIM 33JaHUs, IPEJYyCMAaTPUBAIOLIEe KOHKPETHBIN, KPaTKuil, YeTKUI OTBET HAa UMEIOIMECS ITAJIOHbI OTBETOB.
[Ipu camocTOATENbHOM NOArOTOBKE K TECTUPOBAHUIO CTYACHTY HEOOX0JMMO:popaboTaTh HHPOPMALMOHHBII MaTepHua 1o
JCIUIUIAHE, TPOKOHCYJIBTUPOBATECS C MIPENOAaBaTesIeM [0 BOIPOCY BEIOOpA yIeOHOM INTEPATYPHI; BBISICHUTD BCE YCIIOBUS
TECTHPOBaHUs 3apaHee. Bbl 10JDKHBI 3HAaTh, CKOJIBKO TeCTOB BaMm OyeT npeanokeHo, CKOJIbKO BpEMEHH OTBOAMTCS Ha TECTUPOBAHNUE,
KaKoBa CUCTEMa OLICHKH PEe3yJIbTaTOB.

[Ipucrynas k pabore ¢ TecTamu, BHUMATEJILHO U IO KOHIIA IPOYTUTE BOIPOC U MpeJylaraeMble BApHAHTHI OTBETOB. Bribepure
IpaBHJIbHBIE (MX MOKET OBITh HECKOJIBKO). Ha OTAebHOM JMCTKE OTBETOB BRIMMIINTE U (PY BOmpoca U OYKBBI, COOTBETCTBYIOIIUE
[IPAaBUIIbHBIM OTBETAM.

B nporecce pemenus xxenaTeabHO TPUMEHATh HECKOJIBKO MOIXO0I0B B PEIICHUH 33IaHHs. JTO MTO3BOJISIET MAKCHMAIIBHO THOKO
ONepUpOBaTh METOJAMHU PEIICHHsI, HAXO/s KaXK/AbIH pa3 ONTUMAaJIbHbIN BapUaHT.

Ecnu Bel Berperunu TpynHbii 101t Bac Bonpoc, He TpaThTe MHOTO BpeMeHHU Ha Hero. [lepexoaure K qpyrum Tectam. BepHutech k
TPYAHOMY BOIIPOCY B KOHILIE.

OcTtaBbTe BpeMs AJIsl IPOBEPKU OTBETOB, YTOOBI H30€KaTh MEXaHUYECKUX OLTHOOK.

Meroaudeckie peKOMEHAAIMH 110 PEIICHHIO 33134 U YIIPaKHEHUH

Xumudeckas ydeOHast pacyeTHas 3aa4a - 3TO MOJeIb NPOOIEMHON CUTYallUH, PEIICHHEe KOTOPOil TpeOyeT OT yJaIuxcst
MBICITUTENIFHBIX M IPAKTUYECKHUX JEHCTBUI Ha OCHOBE 3HAHMS 3aKOHOB, TEOPUH 1 METOJIOB XUMUH, HANIPaBJICHHAsI Ha 3aKpEIUICHHE,
pacumpeHre 3HaHU U pa3BUTHE XUMUYECKOTO MBIIUICHHs. PelieHre 3a1a4 He CaMOlLIelTb, a LIeJIb U CPEJICTBO 00YUIEHHSI U BOCITUTAHHSI.
B cBsi3u ¢ aTHM IpoGIieMa pereHus 3a1ad IBIIeTCsl OAHON U3 OCHOBHBIX JUIS TUIAKTHKH, eJarornaecKoi MCUXO0IOTHH M YaCTHBIX
METOJTHK.

Pemenne XMMUUECKHX 3a1a4 — BakKHasi CTOPOHA OBJIA/ICHHS 3HAHUSIMU OCHOB HAyKH XUMHUH. BKiIrouenue 3agaq B ydeOHbIH Hporece
MI03BOJISIET Pa3BUTh CAMOCTOATENBHOCTh U AaKTUBHOCTH yYalIMXCsl; JOCTUIHYTh MPOYHOCTh 3HAHUH M yMEHUIl; OCYIIECTBUTH CBSI3b
00y4YeHHS C KHU3HBIO.

DTamnbl pemeHusl XMMHUIeCKO! 3a1a4u:

1) kpaTkasi 3amUCh yCJIOBHUS 3aa4K (BHAYaJle YKa3bIBAIOT OYKBEHHbIC 0003HAYCHHS 33IJaHHBIX BEJIMYUH U UX 3HAYCHUSL, & 3aTEM -
HCKOMBIE BETMYHMHBI), KOTOPBIE IPH HEOOXOAUMOCTH NPUBOAATCS B €MHYIO CUCTEMY EANHHIL,

2) BBISIBIICHUE XUMHYECKON CYIIHOCTH 3a1a4H, COCTABJICHUE YPABHEHUI BCEX XUMHYECKHUX MPOLIECCOB U SBICHHMN, O KOTOPBIX HIET
pedb B yCIIOBHH 331a4H (Ka4eCTBEHHAs! CTOPOHA);

3) COOTHOLICHHS MEXy KAUeCTBEHHBIMH M KOJMYESCTBCHHBIMU TAaHHBIMH 33/1a4H, T.€. YCTAHOBIICHUE CBS3CH MEXy TIPHBOJAUMBIMH B
3ajaue BEJIMYUHAMH C TIOMOIIbIO alreOpandeckux ypaBHeHuH (GopMyIT) - 3aKOHOB XUMHUH U (PU3HKH;

4) MaTeMaTHYECKHE PacueThl.

MeTtoauueckue PCKOMCHAAIUH 10 IIOATOTOBKE K KOJUIOKBUYMY
KOHHOKBI/IyM — 9TO CO6€C€£[OBaHI/Ie penoaaBaTeiid U CTYJACHTA 10 CaMOCTOATECIIBHO MMOATOTOBJICHHON CTYACHTOM TeMe.HeHBIO
KOJUIOKBUYMaA SIBJISICTCA (bOpMPIpOBaHI/Ie Y CTyACHTA HAaBbIKOB aHAJIN3a TCOPCTUICCKUX r[po6neM Ha OCHOBC CaMOCTOATCIIbHOI'O




M3y4YeHUs yIeOHOH 1 HayqHOU TuTepaTyphl. Ha KOJJIOKBUYM BBIHOCSTCS KPYITHBIE, TPOOIEMHBIC, HEPEAKO CIIOPHBIE TEOPETUUCCKHE
Bompockl. OT cTyaeHTa TpebyeTes:

- BJIaJICHUE U3YYCHHBIM B X0JIe Y4EOHOTO MPOILECCa MaTEPHAIOM, OTHOCSIIMMCS K pacCMaTpuBaeMoi mpobiieme;

-3HAHKE PA3HBIX TOUEK 3PEHUsI, BBICKA3aHHBIX B XUMUYECKOH JINTEPAType 1O COOTBETCTBYIOMIEH MpobIeMe, yMEHHE COTTOCTABIIAT UX
MexXy coboii;

- HAJTMYHe COOCTBEHHOTO MHEHHS IO 00CYXKTaeMBIM BOITPOCAM U YMEHHE €r0 apryMEHTHPOBATb.

KoJutoKBHYM — 3TO HE TOJIBKO (hpopMa KOHTPOJISI, HO U METOJI YIyOJIeHHs, 3aKpEIUICH s 3HAHU CTYICHTOB, TaK KaK B X0JIC
cobeceI0BaHMs MPENOIABATENh PA3bCHSET CII0YKHbBIE BOIIPOCHI, BOSHUKAIOIINE Y CTYIEHTA B POIIECCE U3YIEHHS JAHHOTO HCTOYHHUKA.
OpHAaKO KOJUIOKBHYM HE KOHCYJIbTAIMS U HE 9K3aMeH. Ero 3ajada foOHTHCsI TIIyOOKOT0 H3ydeHHUs MaTepraia, IpoOyIuTh y CTyIeHTa
CTpeMJICHHE K YTCHHIO JIOTOIHUTEIBHON XUMUYECKO JuTepaTypbl. KOHCYIbTaluy NpeIecTBYIOT MPOBEJCHUIO KOJUIOKBHYMA, a
9K3aMEH 3aBepIIaeT U3yueHre ONPeIeICHHOTO pa3/eia yaeOHOTo Kypca  J0JDKEH MOKa3aTh YMEHHE CTYICHTa HCIIOIh30BaTh
MOJTYYSHHBIC 3HAHUS B XOJI€ MOJATOTOBKHU U CIa4YH KOJUIOKBUYMa MPU OTBETAX Ha IK3aMEHAI[HOHHBIE BOTIPOCHI.

MeToamyeckre peKOMEHAAINH MO MOATOTOBKE K JK3aMeHY

Ok3aMeH sBIsieTcsl GOPMOI UTOrOBOrO KOHTPOJIS 3HAHUN M YMEHUH, IOJy4E€HHbIX Ha JEKLUAX, 1a00paTOPHBIX 3aHATUAX
(ceMHHAPCKUX, MPAKTHYECKNX 3aHATUSX) U B IIPOI[ECCE CAMOCTOATETbHOH paboThl. [IoAroToBKa CTyneHTa K 9K3aMEHY BKIFOYAeT B CeOs
TpHU dTamna:

-ayINTOpHAs ¥ BHEAyJUTOPHAs CAMOCTOSITeNbHAs paboTa B TEUEHHE CEMECTPa;

-HENOCPECTBEHHAs IIOATOTOBKA B THU, IPEAIIECCTBYIOLINE SK3aMEHY 110 TeMaM Kypca;

-IIOATOTOBKA K OTBETY HA BOIPOCHI, COJIEpKAIINECs B Onerax.

Jlurepatrypa i HOArOTOBKU K 9K3aMEHY PEKOMEH]IyeTCs IPENoJaBaTeIeM.

OCHOBHBIM HCTOYHHKOM TTOATOTOBKH K 9K3aMEHY SBIISIETCS KOHCIIEKT JIEKIUH, I1Ie yIeOHBIH MaTepnal qaeTcs B
CHUCTEMATU3UPOBAHHOM BUJIE, OCHOBHBIE II0JIOKEHUS €0 JAETAIU3UPYIOTCS, HOAKPEIUIAIOTCS COBPEMEHHBIMU (paKTaMu U
uH(bOpMAaIel, KOTOPBIE B CHITy HOBU3HBI HE BOIIIN B OITyOIIMKOBAHHBIE IEYaTHBIC HCTOYHHUKH. B X0J1€ TTIOrOTOBKH K 3K3aMEHY
CTyZleHTaM Heo0X01uMO 00palllaTh BHUMAHUE HE TOJIbKO Ha YPOBEHb 3alIOMUHAHMUS, HO U HA CTENIEHb IOHUMAaHHs U3JIaraeMbIX
pooIeM.

OK3aMeH NPOBOJUTCS IO OUIeTaM, OXBAaThIBAIOLIMM BECh IIPOMIeHHbIH MaTepuan. 1o okoHYaHUU OTBETA HK3aMEHATOP MOXKET 3a1aTh
CTYJCHTY JOMOIHHUTEIbHBIE H YTOYHSIOMHNE BONPOCkl. Ha MOAroTOBKY K OTBETY ITO BOIPOCAM U HA PEIIeHHE 3a1a4i CTYICHTY JaeTCs
50 MHUHYT C MOMEHTA IOJIy4eHUs OuIeTa.




