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1. HEJIX ¥ 3AJAYU OCBOEHUSA U CIMITJINHBI

1.1{L{enu: popMupoBaHHe COBPEMEHHON XMMHUYECKOI KApTHHBI MUPA HA OCHOBE NMPHUBUTHS CTYJCHTaM 3HAHUH 110
TEOPETUYECKUM OCHOBAM HEOPraHMUYECKOW M aHAIMTHYECKOH XUMHUH U CBOHCTBAM Ba)KHEHIIMX OMOTE€HHBIX M TOKCHYHBIX
XUMHYECKUX JJIEMEHTOB.

1.2|3a0auu: - ycraHaBIUBaTh B3aMMOCBSI3M MEXIY CTPOCHHEM BEIECTBA U €TO XUMHUYECKUMHU CBOHCTBAMU;

- BEIpabOTaTh YMEHUS MTOJIE30BAThCS POCTEHIINM JTaOOpaTOPHBEIM 000PYIOBaHHEM, XUMHUIE-CKOH MOCYI0H 1
N3MEPUTENFHBIMHU IPHOOpaMH;

- IPUBHUTH HABBIKM PACUETOB C MCIIOJIH30BAHNEM OCHOBHBIX IMOHATHH M 3aKOHOB CTEXHOMETPHH.

2. MECTO JMCHUIIJINHBI B CTPYKTYPE OOIT
Huxn (pazgen) OOIT: b1.0

2.1|TpeGoBanus K npeABapUTeIbHON MOATOTOBKE 00y4alOLIerocs:

2.1.1|Ins ee nu3ydeHust HEOOXOMUMBI 3HAHUS, YMEHUS U KOMIIETEHILIMH 110 XMMUH, (PU3KKE 1 MaTeMaTHKe B 00beme,
MPEYyCMOTPEHHOM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHEro (MOJIHOT0) 001ero oopasoBanus (0a30BbIi
YPOBEHb).

2.1.2|MareMaTrKa u MaTeMaTHYEeCKasl CTATHCTHUKA

2.2|JucuMnInMHbI M IPAKTHKH, /15 KOTOPBIX OCBOEHUE JAHHOU ANCHUILIMHBI (MOAYJIs1) HEO0X0AMMO KaK
npeauiecTBylolee:

2.2.1|Opranunueckas 1 6uosoruyecKast XUMHUs

2.2.2|Betepunapnas ¢apmaxonorus. Tokcukonaorus

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAayJis)

OIIK-2: CnocoGeH HHTepNPeTHPOBATL U OLICHUBATH B IPO(ecCHOHAILHOM IeATeJIbHOCTH BJIMsIHME HA (PU3HO0/10THYeCKOe
COCTOSIHHE OPTraHU3Ma ’KMBOTHBIX MPUPOJHBIX, COHATBLHO-X0351/{CTBEHHBIX, TeHeTHYECKHX H IKOHOMHYECKHX (pakTopoB

HNI-3.0I1K-2: BrageTs npeacTaBjieHueM 0 BOSHMKHOBEHHH KMBbIX OPraHM3MOB, YPOBHSIX OPraHU3alUH KMBOH MaTepuu, 0
0J1aronpUATHBIX U HeOJIAroNPUATHBIX (paKTOpaxX, BJUSIOIIMX HA OPTAaHU3M; OCHOBOI H3y4YeHHs IKOJIOTrHYecKOro Mmo3HAHUS
OKPY:KAIolIero Mupa, 3aKOHOB Pa3BUTHS IPUPOABI M 00111eCTBA; HABBIKAMU HA0/II0eHHs1, CPABHUTEJIbHOI0 AHAIN3A,
HCTOPUYECKOT0 M IKCIIEPUMEHTAJbHOI0 MOAeIMPOBAHUSA BO3/1eiiCTBHS NPHPOAHBIX, CONMAIbHO-X035HCTBEHHBIX,
reHeTH4eCKUX, XHMHYECKHX H IKOHOMUYeCKHX GaKTOPOB HA KUBbIE 00bEKTHI.

Brnaneet npodeccnoHanbHPIMU 3HAHUSME O BO3JEHCTBUHI HEOIArONpHUATHBIX 9KOJIOTUUECKUX (PAKTOPOB HA OPTaHNU3M KUBOTHBIX, O
CYLIHOCTH BO3JIEHCTBUS XUMUYECKHX (PAKTOPOB Ha JKUBbIE OPTaHU3MBL.

4. CTPYKTYPA U COJEPKAHUE JUCIUIIMHBI (MOY.JIsT)

Kon HanmenoBanue paszaesoB u TeM /Buj | Cemectp / | YacoB | Komneren- | JIutepatypa | Hure | IIpumedanue

| _3aHSTUA 3aHATHSA/ Kvpe 10207 DAKT.
Paznen 1. OOmas xapakTepucTHKA

MAaKpO-, MUKPO H
YJIbTPaMHMKPO3JIEMEHTOB




1.1 Onements! opranorensl: C, N, O, P, S. 3 WJ1-3.0I1K- JI1.1J11.2
Mertanmnsl )Ku3HA. DIIEMEHTH TOKCUKAHTEI. 2 JI1.3 J11.4J12.1
buonornueckas poabp 3JIEMEHTOB M UX J12.2J12.3
pacnonoxxenue B [ICD J[.1. Menneneesa, 2.4
3aBHCUMOCTb OT CTPOCHHUS UX aTOMOB.

CBoiicTBa OMOTCHHBIX XUMHYECKHX
COoeIMHEHNH. B3anMOCBS3b 3HAEMUUECKUX
3a00JICBaHUH C HEIOCTATKOM HJIH
U30BITKOM XUMHYECKUX 3JIEMEHTOB.
Henocrarok ¢ropa, fiona,
KobasbTa,ceneHa; U30bITOK  Meau, pTopa
Y BO3MOJKHBIE 00JIE3HH, 00YCIIOBIICHHBIC
YKa3aHHBIMH (aKTOpaMu.
MukpoaneMeHTO3bl. DCCeHIIHAIbHBIE
(’KM3HEHHO BaXKHBIE) JIEMEHTHI 1
TOKCHYHBIE HJIEMEHTHI B IOYBE, BOAE,
pacTeHusx, arMocdepe.

/JTex/

1.2 XumMudeckasi mocysa, ee mpruMeHEHHe. 4 Na-3.0I0K- | JI1.1J11.2
I'eneTnyeckas cBsi3b KJIacCOB 2 JI1.3 J11.4J12.1
HEOpPraHW4YecKux coenuHeHnin. CMmemnieHne JI2.2J12.3
XUMHYECKOro paBHOBecusl. /J1ab/ 2.4

1.3 3aKOHBI CTEXHOMETPUN: 3aKOH COXPaHEHHS 3,8 | UA-3.0IK- | JI1.1JI1.2
Macchl BEIECTB, 34KOH IOCTOSIHCTBA 2 JI1.3 J11.4J12.1
COCTaBa, 3aKOH SKBUBAJICHTOB, 3aKOH IPO- JI2.2J12.3
CTBIX 00BEMHBIX OTHOIICHUH. J12.4

OCHOBHBIE KJIaCCHI HEOPTAHUYECKUX
COETMHEHUH.

Ilepnoaudecknii 3aKOH U IEPUOIUIECKAS
cucTeMa JJIEMEHTOB

HeoOpatumbie u 00paTHMbIe XUMHUYECKHE
peaxuuu.

Xumngeckoe paBHoBecue. CMmerienne
XHUMUYECKOTo paBHOBecus (rpuHuun Jle
aTensbe).

/Cp/

Pa3nen 2. KpaTkas xumMnueckas
XapakTepucTHKA s-3jeMeHTOB. KpaTkas
XHMHYecKasi XapaKTepuCcTUKA p-
3J1eMeHTOB.




2.1

M3MeHeHne CBOICTB S-3JIEMEHTOB B
rpymnmax u 1o nepuojly Nepuoguueckon
CHCTEMBI 3JIEeMEHTOB. [3MeHeHne
OCHOBHBIX CBOMCTB I'MJPOKCH/IOB METAJIOB
10 [IEPUOJTY U B IpYIIIE.

T'unponn3 kapOoHaTa HATPHS IO IEPBOM U
BTOpPOH CTyneHHU. ['naponus conel Maruus.
XuUMHYeCcKre CBOMCTBA BaXKHEHUIITNX P-
3JIEMEHTOB: KHCI0pOJ, cepa, ¢pocdop,
yraepon, KpemHuit. buonornyeckas ponb
3JIEMEHTOB-OpraHOreHOB. 3MeHeHne
CBOWCTB P-3JIEMEHTOB B IPYIINax ¢ POCTOM
MOPSAAKOBOTO HOMEPA 3JIEMEHTA: YCUICHUE
METAJUIMYECKUX CBOMCTB.

M3MeHeHue CBOICTB P-3JIEMEHTOB B
HepHoiax cIeBa HaIpaBo: ocaadiieHne
METAJUINYECKUX U YCHIICHHE
HEMETAJIMYECKUX CBOMCTB IPOCTHIX
BEILIECTB P-2JIEMEHTOB.

YBennueHue KUCIOTHBIX CBOMCTB OKCH/IOB
P-2JIEMEHTOB 110 NEPUOLY EPUOIUUECKON
CUCTEMBI.

/JTex/

WJ1-3.011K-
2

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

22

Xumus p-anementoB. PactBopsl. ['uaponus
coneid. /JIa6/

WJ1-3.011K-
2

JI1.3J11.4
J1.2J11.1J12.2
J12.3J12.4
J12.1

2.3

YMeHBIICHUE YCTOHYUBOCTH OMHAPHBIX
COEIMHEHUH p-DJIEMEHTOB B
3aBUCHMOCTH OT CTETICHU OKHCIEHHS
3JIEKTPONOJIO0KUTEILHOTO 1
9NEKTPOTPULIATETBHOTO SIEMEHTA.
YBenuueHue Npo4yHOCTH CBS3H B
KOMILIEKCHBIX coenuHenusix prytu (II) ¢
raJIOTeHNI-MOHAMH CBEPXY BHU3 I10 TPYIIIIE.
XenatHble komekcsl Ca ¢
STHJICHIUAMUHTETPAYKCYCHOM KHCIOTOU B
kauecTBe aHTUAO0TOB. KoMruiekcst Mg ¢
MOp(UPUHOM - OCHOBA CTPYKTYPBI
xJyiopodusia.

M3MeHeHne OCHOBHBIX CBOMCTB
THAPOKCHUIOB METAJUIOB IO IEPUOY U B
rpymre.

/Cp/

12

WJ1-3.011K-
2

JI1.3J11.4
J1.2J11.1J12.2
J12.3J12.4
J12.1

Pa3nen 3. Di1eMeHTbI-OPraHOTeHbI.
CoennHeHusl BO0PO/a, BOAA, NEPOKCHUL
Boaopoaa. Ctpoenue, pusnyeckue u
XHMHYeCKHe CBOiicTBa.




3.1

CtpoeHue MOJIEKYJIbl BOJIOPO/Ia, IPOYHOCTh
CBSI3H. YYacTHe BOAOPOAA BO MHOTHX
OKHUCIIMUTEIbHO- BOCCTAHOBUTEIBHBIX
npoueccax, 0e3 N3MEHEHHUS CTeNeHN
OKHCIICHHSI.

Bonoponusriii moka3zatens cpensl — pH.
[TocrostHcTBO pH KpOBU M OHOIOTHYECKHUX
AKHUJIKOCTEH.

Bopa B opranusmMe: BHYTpUKIETOYHAS,
MEKKIIETOYHasl, BOAA KPOBHU U JIUM(EL,
(GyHKIMU BOJBL

Bona xak xumndeckuii pearent. Kucnotao
-OCHOBHBIE CBOICTBa: BoJa - aM()OJIUT.
Peakuunu ruapatanyy U rUAPOIIH3A.
OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIE
CBOWCTBA BOJIBI.

[lepokcun Bogopoaa, cTpoeHne, CBOMCTBa.
ITepokcun Bomopoma B KauecTBE
Hapy)KHOTO OaKTEPUIIMIHOTO CPENICTBA,
MEPrUPOJIb, THIPOIEPUT - KOMIUIEKC
MOYEBUHBI C MNEPOKCHIOM BOJIOPOAA:
CO(NH2)21H202.

/JTex/

na-3.0IK-
2

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

32

KauecrBennsie peakuyuu katuonos Ca(Il), Sr
(1), Ba(II). /J1a6/

na-3.0IK-
2

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

33

ManononspHble CBSI3M BOAOPOJA C
YTIICPOIOM H Cepoif, 00YyCIOBICHHOCTD
00pa3oBaHus THAPOPOOHBIX YUaCTKOB B
MOJIEKyJIax OeJKOB H JIUIUJOB.

Boga. Ctpoenne. dusznueckue u
XHUMHUYECKHE cBoiicTBa. THN rHOpUAM3aLIuKI
ATOMHBIX OpOHTANEH KHCIOPOa B MOJIEKYIe
H20.

Kommexkcoobpasyronue cBoiicTBa BOIbL.
I'mppaTupoBaHHBIE HOHBI IEIOYHBIX
METaJIOB B BOJHBIX PACTBOPax.

/Cp/

4,2

WJ1-3.011K-
2

JI1.3J11.4
J1.2J11.1J12.2
J12.3J12.4
J12.1

Paznen 4. I'omoreHHoe paBHOBecue B
pactBopax. KpaTkas xapaktepucruka
KHCJIOPO/A M ero coeMHeHMiA.

4.1

Kucnotsl, ocHOBaHus, aM(DOJIUTHI M COJU B
CBETE TEOPHH INEKTPOIUTHIECKOM
JIICCOLUAIHN.

Juccounarus Boasl. orHoe npounsBeneHne
BOABL I'maponus conei.

OnexTpoHHas GHopMyia KUCIOPOa,
BO3MOJKHBIE CTEIIEHH OKHCIICHUS U
BaJICHTHOCTb.

AxruBHbie popMbl kuciopona. [Toustue 06
aHTHOKcUIaHTaX. CBA3b KUCIOPOJA C
reMOTIIOOMHOM, OKCHT€MOTIO0HH.

O30H - a/IOTpONHAs MOIU(PUKAIHS
kucnopoza. CTpoeHne 030Ha, ero y4acTHe B
KauecTBE HHHUIATOpa IIEPOKCHIHOTO
OKHCJICHHSI HENpPEeNeNbHBIX KHUPHBIX
kucnot.  /Jlex/

WJ1-3.011K-
2

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

4.2

[IpuroroBnenue pacTBOPOB.
KauecTBeHHbIC peaKLUH KATHOHOB
aMMOHWUsI, Kanus ¥ HaTpus. /J1a6/

WJ1-3.011K-
2

JI1.3J11.4
J1.2J11.1J12.2
J12.3J12.4
J12.1
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OcHoBHas (pyHKIMS KACIOPOJia B KUBOH
IPUPOJE - OKHUCIIUTENbHAs, HEOOXOANMBIH
YYacCTHHUK OMOJIOTUYECKOr0 CBOOOJHOIO U
CONPSDKEHHOTO OKUCIEeHUs. [IpumeneHne
KHCJIOPO/Ia U €r0 COeTMHEHUIT B MEIUIMHE.
VHnnunpoBaHue 030HOM IETTHBIX
cBOOOTHOpAIUKAJIBHBIX PEaKLUi,
BBI3BIBAEMBIH 3TUM (HaKTOPOM P
NaTOJIOTHUH.

Buramunst E, P, C u gpyrue npupoasie
AQHTHOKCUJAHTBI B 3aIIUTE JKUBBIX
OpraHu3MoOB OT aericTBus o30Ha. /Cp/

0,5

na-3.0IK-
2

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

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

5.1

DJIEKTPOHHOE CTPOEHHE, XapaKTePHEIE
BaJIEHTHOCTH U CTEIIEHU OKUCIICHHS
yriepona. AJUIOTpONHbIE MOAU(UKALIUHL.
Vraekuchelil ra3, ero CBOMCTBa YrosbHas
KHCIIOTa Kak cyiabasi AByXOCHOBHAs KUCIIOTA,
MIPOLIECCHI AUCCOLUALIUH.

Oxcun yrnepoaa (II). Ero cBoiictaa.
Crpoenue pochopa, BO3MOKHBIC
BaJIEHTHOCTH (ochopa B €ro COeTMHEHUSIX.
®dochop Kak OpraHOTeHHBIH JIEMEHT, ero
coJiepXKaHue B )KUBOM opranuzMe. OyHKIun
coenuHeHmi Gochopa B OpraHu3Me.

Cepa. CtpoeHue aTroma cepbl, BO3MOXKHbBIE
BAJICHTHOCTH CEPHI B €€ COCMHEHUSX.
[IposiBineHNE OKUCIUTENbHBIX U
BOCCTaHOBHUTENBHBIX CBOMCTB. Cnabdas
CepOBOJOPOAHAS KHCIIOTA.
BoccranoBuTenbHble cBOMCTBA
CEpOBOJIOPO/Ia - OCHOBA AEATEIILHOCTH
aHadpoOHbIX OakTepuii. CepoBomopos -
HEMPOTOKCHYHBIN 5111.

Okxkcun cepsl (IV), cepHucTas KHCIOTa,
THIpPOIIN3 ee cojield o annony. CepHas
KHCIIOTA.

[Ipumenenune nopomkooOpa3Hoil cepbl st
HEUTpaIN3aIiy Pa3IUuTON PTYTH.

/Jlex/

WJ1-3.011K-
2

JI1.3J11.4
J1.2 J11.1J12.1
J12.2J12.3
J12.4

52

OKHUCIHUTENHHO-BOCCTAHOBUTEBHbIC
peaKiuum.

KauecTBeHHbIC peaklUK Ha MOHBI XKeJle3a
(IT), sxene3a (I11), meau(Il), mapranna (II).
/J1ab/

WJ1-3.011K-
2

JI1.3J11.4
J1.2 J11.1J12.1
J12.2J12.3
J12.4

5.3

[IpumeHeHue cepbl U ee COeMHEHHIA:
MENKOJMCIIEPCHAs cepa, THOCYNb(haT HATPHS
Na2S203 - antucentuk, Na2SO4110H20
- rmaybeposa coib, CaSO4[12H20 -
ruric, 2CaSO41H20 - anebactp,
FeSO417H20 - »ene3Hblid Kyrnopoc,
KAI(SO4)2[112H20 - amoMoOKaIHeBbIe
KBaCIIBL.

[IpousBogHBIE MOHOAMHIA CEPHOI
KUCIOTHl - Cyib(aHMIaMHIHbIC
IpernapaTsl.

/Cp/

2,7

WJ1-3.011K-
2

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

Pa3gen 6. OtnesabHble npeactaBuTesn d
-3JIEMEHTOB, CBOIMCTBA UX COETMHEHHUI.
KommiekcHble coeJuHeHHs].




6.1 OCHOBHBIE KJIaCCHl KOMIIEKCHBIX 3 Na-3.0I1K- JIT.1JI1.3
coennnenuii. Homenkmarypa 2 JI1.4 J11.2J12.2
KOMIUIEKCHBIX coennHeHuil. [loBenenne J2.3J12.4
KOMIUIEKCHBIX COeIMHEHHI B pacTBOpeE. J12.1
Komrekcsl B )UBOH U HEXKUBOW TIPUPOJIE.

Crpoenue d-anemenToB. [lepemenHas
BaJIEHTHOCTb d-3JIEMEHTOB,
00yCIIOBIIEHHAS] YUCIIOM BAJICHTHBIX
opbutaneil. IIpossnenue
KOMILIEKCOOOPa3yIOIIUX CBOHCTB.
HeiitpanbHble 1 aHHOHHBIE KOMILIEKCHI d-
9JIEMEHTOB. d-3JIEMEHTHI B COCTaBE
OHOJIOTUYECKH AKTUBHBIX COCIMHEHHIH.
XKenezo, ero cTpoeHune, KeIe30 B COCTaB
reMOTrjI00MHa, MHOTJIOOHHA,
LUTOXPOMOB.
/Jlex/
6.2 KommtekcHble coequnenuns. /J1ad/ 6 WJI-3.0I1K- JI1.1J11.3
2 JI1.4J11.2J12.2
J2.3J12.4
J2.1

6.3 Kobasbt, Butamun B12, ero ¢pyHkimu B 4 WUA-3.000K- | JI1.1J11.3
’KMBOM OPraHH3Me. 2 J11.4J11.2]12.2
Mapraner, ero CoeTuHEHHS U J12.3J12.4
OHOJIOTUYECKAs POJIb LIS YEJIOBEKA J12.1
YKUBOTHBIX.

MonubpeH, Meib, X OHOJIOTHYECKas POJib
B cOCTaBe OMOKOMILIEKCOB. OKUCIUTEIHHO
-BOCCTaHOBUTENIbHBIC CBOHCTBA KATHOHOB
Cu (I) u Cu (II). Katnonsr menu B
Ka4yecTBe KOMILIEKcooOpazoBaTene ¢
JIUraHlaM¥, COJepXKaIlllUMHU  pa3lIndHbIe
(GYHKIIMOHAIIBHBIE TPYIIIBL.
/Cp/
Pazgen 7. Koncyabprannn
7.1 Koncynprauus no nucuuruinne /Kone/ 0,8 UA-3.0IK- | JI1.2J11.3
2 JI1.4J11.1J12.2
J2.3J12.4
J2.1
Paznen 8. [IpomeskyTouHas aTrecTanus
(3x3aMeH)
8.1 [MonroroBka k 9k3aMeHy /JKk3aMeH/ 34,75 | UA-3.0IIK- | JI1.2J11.3
2 JI1.4 J11.1J12.2
J2.3712.4
J12.1
8.2 Konrpons CP /KCPATT/ 0,25 | UO-3.0I0K- | JI1.2J11.3
2 JI1.4 J11.1J12.2
J2.3712.4
JI2.1
8.3 Konrakrthas pabora /KoncOx/ 1 UA-3.0I0K- | JI1.2J11.3
2 JI1.4J11.1J12.2
J2.3J12.4
JI2.1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpOJ/IbHBIE BONIPOCHI U 3aJaHUSI




5.1. KoHtpoibHbIe BOIPOCH! U 3a1aHUs

XuMHYeCcKoe paBHOBECHE B TOMOT€HHBIX M F€TEPOr€HHbIX CUCTEMax

1. 3akoH feiicTBUs Macc. XMMUYECKOE paBHOBECHE.

2. Dnexktponutryeckas aucconuanys. CTeneHp dJIeKTPOIUTUIECKON AUCCOITUAIINHN.

3. IlIxana KMCIOTHOCTH AJIs BOJHBIX PACTBOPOB.

4. TToHATHS BOIOPOIHOTO ¥ THAPOKCHIBHOTO Moka3arene. Pacuernsie popmynsl anst pH u pOH pactBopos.

5. Brruucnenue KOHIEHTpaLuu HOHOB Bofopoza 1 pH B pacTBope c1aboil 0JHOOCHOBHOM KHCJIOTBL.

6. BelumcieHus: KOHIEHTPALUH THIPOKCHIIBHBIX Tpynn u pOH B pacTBopax ocHoBaHuii. PacueTHbie hopmybl.
7.Auerarnslii 0ydepHblil pacTBop. Bydeproe aeiictBue 3TOro pactsopa.

8. Hammucarts ypaBHenus rugponusa coneit: ZnSO4 ; CuSO4 .

9. I'mpponus conu cn1aboii MHOrOOCHOBHOM KHCI0THI (Ha npuMepe Na2CO3 ; Na28S).

10. Monnas cuna pactBopa. Pacuer MOHHOW CHITBI pacTBOpa psijia COJEH.

11. JIaTh NOHATHSA aKTUBHOCTH HOHOB, KO3 GHUIMEHTa aKTUBHOCTH, IPUBECTH (POpMYITy AJIs pacyeTa 0JJHOrO U3 YKa3aHHBIX
rapaMeTpoB Yepe3 KOHIEHTPAIMIO pacTBOpPa U U3BECTHBIN BTOPOI mapaMeTp.

12. IIpaBuio npou3BeaeHHs PAaCTBOPUMOCTH AJIsl HEPACTBOPUMBIX COJIEH.

13. IIpousBenenne akTUBHOCTH U IPOU3BECHIE PACTBOPUMOCTH MaJIOPACTBOPUMBIX COJIEH.

14. PacTBOpUMOCTb MaopacTBOpUMO conu. Ee cBs3b ¢ BenuuuHoi npousseneHus pacrsopumoctu I1P 31oif conu.
15. IlpumMeps! BAUSHYS OTHOMMEHHBIX HOHOB Ha PAaCTBOPUMOCTH AJIEKTPOJIUTOB.

KomruiekcHbIe coeuHeHuns

1. HaTp onpenesneHus: KOMILUIEKCOOOpa30BaTellb, JUraH], BHYTPEHHS KOOPAUHAILIMOHHAs cepa, BHELIHS KOOpAXHALIMOHHAs cdepa,
KOOPJMHAIMOHHOE YUCIIO.

2. K kakoMy THIIy KOMIUJIEKCHBIX COEIMHEHUN OTHOCHUTCS COSJMHEHUE HUKEIIS C JUMETHITITHOKCUMOM ?

3. Hamucatp ypaBHEHHUs peakiyii KOMIUIEKCOOOpa30BaHus B pacTBope, cojaepxkaiiem: a) Hg2+ u n36sitok NH3 ; 6) Ag+ u u30bITOK
NH3 ;B) Fe3+ wu u3bbiroxk SCN—

4. 6. 3anucath BBIPAXKCHUS JUIS CTYNCHYATHIX KOHCTAHT ycToiunBoCTH Komiuiekca [Ag(NH3)2]+.

7. 3ammcaTh BBIPQKEHUS Ul CTYIEHYAThIX KOHCTAHT ycroiunBocT Komiiekca [Cu(NH3)4]2+.

8. 3amucath BBIpaKEHUS VIS CTYIIEHYAThIX KOHCTAHT YCTOMYMBOCTH U OOIIEH KOHCTAHTHI ycToiunBocTH kKomiiekca [Fe(SCN)3] .

OKHCIUTENHHO-BOCCTAHOBUTENIFHBIE PEAKIINH (PEIOKC-PEaKuy).

1. JIaTb OHATHE NPOLECCOB OKUCIECHHS, BOCCTAHOBIIEHUSL.

2. Hamucats ypaBaenne HepucTa nyst anextponos 1 pona.

3. YcTpolicTBO CTaHIAPTHOIO BOJOPOAHOIO NEKTPOJA.

4. OxucnuTensHas ciocoOHOCTh MIepMaHraHaTa Kaius 0oJblIe B cpene:

a) HeliTpanbHOIl; 0) KHCIIOii; B) 11€I04HOH ?

5. JlaTh IOHATHS «OKUCIHUTEINb), KBOCCTAHOBHTEIIbY.

6. IIpuBectu onpeeneHre OKUCIUTEILHO-BOCCTAHOBUTENbHBIX PEAKLUil, yka3aTb XapaKTE€PHBII Ul HUX IIPU3HAK.

7. Kakas Benn4rHa UCIIOIB3YETCS IS XapaKTEPUCTUKH PEIOKC-IIPOLIECCOB: a) 3HAYEHHE 3JIEKTPONPOBOJHOCTH HJIEMEHTOB, 0)
3HAUEHUE PEJOKC-IIOTEHINANOB, B) YACIO OTAAHHBIX (MM IPUHSATHIX) 3JIEKTPOHOB ?

5.2. Tembl IUCbMEHHBIX PaGoT

Temsbl pedepatoB, JOKIAIOB U COOOIICHHH IO AUCIUITIIHHE:

. @aKTOopBI, BIMAIONINE HA PACTBOPIMOCTE OCAIKOB (TeMIIepaTypa, IPHPoia PACTBOPUTEIIS, KICIOTHOCTD CPEIb).
. Heopranmueckue ocaauteny B aHATUTHYECKON MTPAKTHUKE.

. HampaBiieHne OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHA.

. Knnaccudukanus Gpu3mko-XxuMHUYECKHUX METOJIOB aHAIIU3A.

. Peakuyu oOHapyXeHUsI KATHOHOB MEPBOM aHATUTHYCSCKOW TPYIIITBI: HOHOB AMMOHUSI, HATPUsL, KaJIHs.
. KauecTBeHHbIC peakiiiy KATHOHOB BTOPOW aHAIMTHYECKOW Tpynmbl: cepedpa, pryTH (1), cBUHIA.

. KauecTBeHHBIE peakiiuy KAaTHOHOB KaJbLHs, CTPOHIMS, Oapusl.

. KayecTBeHHbIe peakiiny Ha HOHBI IWHKA, amoMuHust, xpoma (I11).

9. KauectBennsle peakiuu Ha nonsl xenesa (I11), sxenesa ( II), mapranna ( II).

10. KauectBennsie peakunu Ha noHbl Meau (11 ), kaamus (11), pryru ( ID).

11. KauecTBeHHbIE peaKUU Ha KapOOHAT-UOHBIL, CYJIb(haT-UOHbL, (PTOPUI-UOHBL.

12. Bropas rpymmna aHnOHOB: KaueCTBEHHBIE PEAKIMU HA XJIOPHU, OPOMHI, HOAU -HOHBI.

13. TpeThs rpyImia aHUOHOB: KAYECTBEHHbIC PEAKIIMU HA HUTPAT- U HUTPHUT-aHHOHBI .

14. IpoOublii ananu3. CucreMaTHYeCKUi aHaIH3.

15. JTabopaTtopHOe 000pyJOBaHUE U XMMUUYECKas IOCY .

01NNk W=

5.3. @oHJ OLIEHOYHBIX CPEJICTB

®dopmupyeTCs OTIENEHBIM JOKYMEHTOM B COOTBETCTBHH ¢ [lonoskeHreM o GoHe oreHoHbIX cpencts [ATY

5.4. IlepevyeHb BHAOB OLCHOYHBIX CPEACTB

VceTHbIi OIIPOC, BXOAHOC TECTUPOBAHUC, TPOMEIKYTOUHOC TCCTUPOBAHUC. B kadecTBe uTorosoro OILICHOYHOT'O CPEACTBA ITO




6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayeMasi JiuTepaTypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarenbcTBO, TOX O agpec
JI1.1 | Xapuronos 1O.41. Amnanurnyeckas xumus (Ananutuka). Kn.2.  |Mocksa: Beiciias
KonnyecTBeHHBIN aHaIK3. mkoja, 2008

OU3NKO-XUMHUYECKHE (MHCTPYMEHTAJIbHBIC)
METOJIbI aHANH3a: YIeOHUK TS BY30B: B 2-X

JI1.2 |Eropos B.B. Teoperndeckre OCHOBBI HEOPTAHUIECKON Cankr-IlerepOypr:
xumuu. Kpatkuil kypc A5sl CTy1€HTOB Jlans, 2005
CEeNTbCKOXO3HCTBEHHBIX BY30B: YUeOHHK
JI1.3 |Tkauenko C.B., AHanuTHyecKast XuMusi. XUMHYECKHe MeTo/1bl | Boponex: http://www.iprbookshop.ru
Coxkomopa C.A. aHanu3a: yueOHoe rmocobue Boponexckuit /72650.html
T'ocynapcTBeHHBII
ArpapHblit

YHuBEpcHUTET UM.
Nwmmeparopa [lerpa
Ilepsoro, 2015

JI1.4 |Xomuenko I'.IL, Heopranuyeckast XuMust: ydeOHUK AIs Mocksa: KBaapar, https://www.iprbookshop.r
Hurosuu U.K. CeJIbCKOXO3SIMCTBEHHBIX BY30B 2021 u/103109.html
6.1.2. lono/iHUTeIbHAS JIUTEPATYpa
ABTOPBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX Dn. anpec
JI2.1 |Bacumbes B.IL Amnanurnueckas xumus. Ku.1. Mocksa: Hpoda, 2004

TutprMeTpuyecKue u rpaBUMETPHUIECKUN
METO/Ibl aHAJIN3a: B 2-X KHUrax: y4eOHUK JUIs

BY30B
JI2.2 |MaiimanoBa T.M., OO1mas 1 HeopraHuueckas XuMus: yueOHo- I'opuo-Anraiick: PO
JlaiiooBa E.B. METOINYeCcKOoe mocodue TATY, 2005
J12.3 |CokonoBa C.A., Heopranuueckas xumusi: yaueOHoe nocodbue  |BopoHex: http://www.iprbookshop.ru
[leperonuas O.B., Boponexckuit /72709 .html
JpsikoHoBa [u p.] T'ocynapcrBennsiit
O.B. ArpapHbIit
YHuBepcurer um.
Nwmmeparopa [lerpa
Ilepsoro, 2017
J12.4 |Cynpauna T.H. AnanuTtnyeckas xumus ¥ pusuko-xumudeckue|Capatos: Aii [Tu Op | http://www.iprbookshop.ru
METO/Ibl aHAJIN3a: JJA0OPATOPHBIH NpakTUKyM |Menauna, 2018 /70757 .html

6.3.1 Ilepeyens nporpaMMHOro odecrnevyeHust

6.3.1.1|MS Office

6.3.1.2|Kaspersky Endpoint Security mst 6m3aeca CTAHJIAPTHBINA

6.3.1.3|MS WINDOWS

6.3.1.4|[NVDA

6.3.2 IlepeuyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|Onexrponno-6ubnuoreynas cucrema [IPRbooks

6.3.2.2|ba3a naHHbIX «neKTpoHHas 6MOnuoTeKa I OpHO-ANTalCKOI0 roCy1apCTBEHHOTO YHUBEPCUTETa»

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

KpYTJIBIA CTON

npe3eHTauus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

Homep aynutopnn |Ha3Hauenne OcHOBHOE OCHAILlCHHE




516 Bl

KabuneT BeTeprHapHO# (apMaKoJIOTHH,
OMOTEXHOJIOTHH U (hapMareBTHICCKON
TEXHOJIOTUH. Y4eOHas ayAUTOPUS ISt
MIPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA,
3aHATUI CEMUHAPCKOTO THIIA, KyPCOBOTO
MPOSKTUPOBAHUS (BBITIOJTHEHUS KYPCOBBIX
padoT), rPYIIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIBTAINiA, TEKYIIIETO KOHTPOJIS U
IPOMEXKYTOUHOM aTTECTALUU

Pabouee mecTo mpenogasarens. [locagounsie Mecta
00yJaroImuxcs (1Mo KOJIWIECTBY 00yJaIOIIUXCs).
YyeHnudeckas 10CKa, MyJIbTHMEIHAIIPOEKTOP, SKPaH,
kadenpa. [llkadsl ¢ moKa3aHHBIM MaTePUATIOM
(Makporpenapartsl, MyJISKH), TUIAKATHI, CTCH/IBI, IITPHIIE,
00pa3Ipl mpemnapaToB (MyJISKH), BEChI, CTCHIBI C
JICKapCTBCHHBIMHE TperapaTamu, repoapuun

516 B1 KabuHer BeTepuHapHOii (hapmaxoioru, Pabouee mecto npenoxasaress. [locagounsle Mecta
OMOTEeXHOJIOTHH U (papMarieBTHIECKOM oOydJarommuxcs (1o KOJIMYECTBY 00YJaIOIINXCS).
TEXHOJIOTUH. YUeOHas ayJUTOPUS JUIs YdeHudeckas I0cKa, MyJIbTHMEIHAIPOSKTOP, SKPaH,
MIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIa, |kadenpa. [lIkadsl ¢ moka3aHHBEIM MaTepUAIOM
3aHATHI CEMHUHAPCKOTO THIIA, KyPCOBOTO (Maxpompenapatsl, MyJISDKH), TUIAKATHI, CTEH/IbI, IITIPHIIE,
MIPOCKTUPOBAHMS (BBITIOJHEHHUS KypCOBBIX  |00pa3Ilhl MpenapaToB (MYJISKH), BECHI, CTEHIBI C
paboT), TPYMITOBBIX U MHIUBUIYAITBHBIX JIEKapCTBEHHBIMH TIpeiapaTamu, repbapuun
KOHCYJBTAINH, TEKYIIETO KOHTPOJIS U
IPOMEKYTOUHOW aTTECTANN

422 Al JlaGopatopust HeOpraHUIECKOH XHUMHUH. Pabouee mecTo npenoaasarens. [locagounsie MecTa JIst
Y4eOHast ayTuTOpUS sl IPOBEICHHS 00yJaroImuxcs (Mo KOJIWIECTBY 00yJaIOIIHUXCS).
3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI Yuennueckas nocka, anmapat Kunna, xumuueckue
CEMHHAPCKOT0 THIIA, KYPCOBOTO PEaKTUBBI, XUMUYECKas IOCY/1a, BEITSDKHBIE CHCTEMEI,
MIPOEKTHPOBAHNUS (BBITIOHEHHS KYPCOBBIX  |BECHI, HHBEHTAph IS 00CITyKHUBaHUS y4eOHOTO
paboT), TPYNIOBBIX U WHANBHUIYATbHBIX 000pyIOBaHHS, TIOJIKH JUTSI XpaHEHUST yIeOHOTO
KOHCYJIBTAINiA, TEKYIIIETO KOHTPOJIS U o0opymoBaHUs
MIPOMEXKYTOUHOM aTTECTAUN

422 Al JlaGopatopust HeOpraHUIECKOH XHUMHUH. Pabouee mecTo npenogasarens. [locagounbie MecTa IIst
Y4eOHast ayTUuTOpUS ISl IPOBEICHHS 00yJaroImuxcs (1Mo KOJIUIECTBY 00yJaIOIIHUXCS).
3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI Yuenunueckas nocka, anmapat Kunna, xumuueckue
CEMHHAPCKOTO THIIA, KYPCOBOTO PEaKTHBBI, XUMHYCCKAs TOCY/Ia, BBITSDKHBIC CHCTEMBI,
MIPOSKTHPOBAHUS (BBITIOIHEHUS KYPCOBBIX  |BECHI, ”HBEHTAPh JJIs1 00CITYKUBaHUS YI4eOHOTO
padoT), rPYIIIOBBIX U UHIUBUAYAITBHBIX 000pyIOBaHUS, TOJIKH JJIS1 XPAHCHUS YICOHOTO
KOHCYJIBTAINiA, TEKYIIIETO KOHTPOJIS U o0opymoBaHUs
MIPOMEXKYTOUHOM aTTECTALUN

209 B1 Komnerotepusrii knace. KabuneT Pabouee mecto npenonasatens. [locagouneie MecTa
WH(POPMAIMOHHBIX TEXHOJIOTHH B oOyuaromuxcs (TI0 KOJUYECTBY 00YJIAFOIIUXCS).
poheCCHOHATBHOM NEATEIHLHOCTH. Kommneroteps! ¢ qoctynoM B MHTEpHET
VYueOHast ayTUTOpUS s IPOBEICHUS
MPAKTUICCKUX 3aHATUH, KypCOBOTO
MPOSKTHPOBAHUS (BBITIOJTHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHAWBHUIYATbHBIX
KOHCYJBTAINH, TEKYIIETO KOHTPOJIS U
MPOMEXYTOUHOM arrectanuu. [lomemenue
JUTS CAMOCTOSATEIEHON PabOTHI

209 B1 Komnerotepusrii kinace. KabuneT Pabouee mecto npenonasatens. [locagouneie MecTa

WH(POPMAIMOHHBIX TEXHOJIOTHH B
npodeCcCHOHANBHOMN esITENLHOCTH.
VYueOHast ay JUTOpHs AJIsI IPOBEICHUS
MPaKTHYECKUX 3aHITH, KypCOBOTO
MPOEKTUPOBAHHUSI (BBITOJHEHHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBHUIYATbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS 1
MPOMEXKYTOUHOU aTTecTanuu. [lomenienue
JUTS CAMOCTOSTESILHOU PaOOTBI

oOydJarommuxcs (1o KOJIMYECTBY 00YJaIOIINXCS).
Kommnsrotepsl ¢ noctynom B UHTEpHET

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO U CITUIIJIMHBI (MO Y JIA)

[enpro caMOCTOATENBEHOM PadOTHl CTYACHTOB SBISCTCS 3aKpeIIeHHe 3HAHHM, KOTOPhIe OHM IOJYYHIN HA ayIUTOPHBIX 3aHATHSX,
pa3BUTHE TBOPUYECKUX HABBIKOB, MHUIMATUBBI, YMEHHUSI OPraHU30BaTh CBOE BPEMSI.

Meroaudeckue ykazaHHs IIOMOTYT CTYAEHTaM CaMOCTOSATEIBHO OBIafeTh QyHIaMEeHTaIbHBIMHU 3HAaHUSAMH, TPOGECCHOHATEHBIMU
YMEHHUSAMH U HaBBIKAMH JEATEIILHOCTH 110 MPOQMIIIO IOATOTOBKH, OIBITOM TBOPYECKON M UCCIIEIOBATEIILCKON AEATEILHOCTH U
HarpasieHbl Ha popMHUpOBaHUE KOMIETEHIUH, IPEAYCMOTPEHHBIX YUeOHBIM IUIAHOM TI0 JAHHOMY NPOQHIIIO.

Meroaudeckue ykazaHHs 110 NOATOTOBKE K J1a00PaTOPHBIM 3aHITHSIM

1. IlpenBapuTeIbHO HEOOXOAMMO H3YYHTh OCHOBHBIC BOIIPOCHI TEMBI U IUIAH Ja00PAaTOPHOTO (IPAKTHYECKOT0) 3aHATHS,




mpopaboTaTh COOTBETCTBYIOIIUE PA3/Cibl B PEKOMEHJOBAHHBIX HOPMATUBHBIX JOKYMEHTaX, Y4eOHHKAX U JOIOJIHUTEIBHOMN
JIMTEPaType; MOCIIE 03HAKOMIICHHS C TEOPETHYECKUM MaTePUaIoM OTBETHTh Ha BOIIPOCHI ISl CAMOIIPOBEPKH;

2. IpOJyMaTh CBOE MOHMMAHHE CIOXKHUBILICHCS CUTYyallH B H3y4aeMo# cdepe, IyTh U CiocoObl peIeHus MPOOIEMHBIX BOIIPOCOB;
NPOAYMaTh Pa3BePHYTHIC OTBETHI HA IPEJI0KCHHBIC BOIIPOCH TEMBI, HCIIOJIB3Ysl JICKIMOHHBIC MAaTEPHAIbl, yICOHHKH U
JIOTIOJTHUTENBHYIO JIATEPATYPYy.

B xoze nabopatopHoro (MpakTHYECKOTr0) 3aHATHS HE00X0AUMO BBIMOJIHHUTH JJAOOPATOPHYO paboTy, a 3aTeM 3alUTUTh ee.

Meroaudeckue ykazaHus 110 OATOTOBKE pedepaToB

IMox pedeparomM moapazymMeBaeTCsi TBOpUESCKas UCCIIeI0BaTENIbCKast paboTa, OCHOBAHHAS HA U3YUYCHUH HAYTHOU U JPYToil TUTEepaTyph
10 TEME HUCCIIECTOBAHUS.

Pedepar, kak npaBuIio, T0JHKEH COACPKATh CICAYIOLINE CTPYKTYPHBIE 3JIEMEHTHI:

. TUTYJIBHBIN JINCT;

. COJlepIKaHHe;

. BBEJICHUE;

. OCHOBHAsI 4acTh;

. 3aKITI0YEHHE;

6. CITUCOK UCIIOJIb30BAaHHBIX HCTOYHUKOB;

B comeprxanuy npuBOIATCS HANMEHOBAHUS CTPYKTYPHBIX YacTel pedepata, riaB u maparpadoB ero OCHOBHOH 4acTH C yKa3aHHEM
HOMepa CTPAHUIIBL, C KOTOPOil HAYMHAETCSI COOTBETCTBYIONIAsl YacTh, IIaBa, naparpad.

Bo BBeneHnn HEOOX0AMMO 0003HAYUTH 00OCHOBAaHHE BHIOOpA TEMBI, €€ aKTYaJIbHOCTh, OOBEKT M MPEMET, LIe/b U 3a/1a41
WCCIIEZIOBAHUS, OMICHIBAIOTCS OOBEKT M PEIMET HCCIIeIOBAaHMs, HHPOpMAMOHHAs 6a3a UCCIICIOBAHUSL.

B ocHOBHOI1 4acTy u3naraeTcs CyIHOCTb POoOIeMbl 1 OOBEKTHBHBIE HayYHBIE CBEJCHU 110 TeMe pedepara, JaeTcs KpUTHISCKHH
0030p UCTOYHUKOB, COOCTBEHHEIE BEPCHH, CBEACHNUS, OlleHKH. CoJiepxaHue OCHOBHOM YacTH JOJDKHO TOYHO COOTBETCTBOBATH TEME
IIPOEKTA U MOJHOCTHIO €€ pacKpbIBaTh. I naBbl 1 maparpadsl pedepara JOIDKHEI PACKPHIBATh ONMHCAHKE PELIEHHS IOCTABICHHBIX BO
BBe/IeHHH 3a1a4. [[03TOMy 3aroJjIoBKH IiaB U naparpagos, Kak IpaBHiIo, JOJDKHBI COOTBETCTBOBATH MO CBOCH CyTH (YOpMYITHUpOBKaM
3anau pedepara.

TekcT pedepaTa TOIDKEH COACPKATH AAPECHBIE CCHUTKH HA HAy4HbIE PaboThl, 0hopMIIeHHBIE B cooTBeTCTBUH TpeboBanusm ['OCT.
Taxoke 00s3aTEIILHBIM SBISETCS HAIMYME B OCHOBHOHN YacTH pedepara CChUIOK Ha HCTIOIb30BaHHBIC HCTOUYHHKH. M310)KeHne
HE0oOXOAMMO BECTH OT TPETHEro JUMa («ABTOP HOJIAraerT...») IH00 UCHOJIB30BaTh OS3IIHYHbIC KOHCTPYKIINY M HEOIIPEICICHHO- JINYHbIE
npemioxeHus («Ha BTropoM 3Tare HccIemayloTces CeayoIie MOX0AbL. .. », «[IpoBeieHHOe HCCiIel0BaHNE TI03BOJIIIIO JOKa3aTh...").
B 3axmoueHnn nprBOIATCS BEIBOABL, K KOTOPHIM MPHIIIEN CTYACHT B Pe3yJbTaTe BBIIOIHEHUS pedepara, pacKphIBaloIIue
MOCTABJICHHBIC BO BBeJCHUH 3a/1a4i. CIIHCOK JIUTEPATyPhl JOKEH 0POPMIIITECS B COOTBETCTBHU C OOLICTPUHATHIMH
6ubnuorpaduuecKuMu TpeOOBaHUSIMH M BKIIIOYATh HCIOJIb30BAHHBIC CTYICHTOM MyOsnKauy. KoauuecTBO HCTOYHUKOB B CITHCKE
oIpenensieTcsl CTYJCHTOM CaMOCTOSITENIBHO, I pedepaTa HX peKoOMeHIyeMoe koandecTso oT 10 mo 20.

O06beM pedepara goinkeH ObITh He MeHee 12 u Oonee 20 cTpaHUI] MAIIMHOIIMCHOTO TEKCTA Yepe3 1,5 HHTepBaia Ha OJIHOW CTOPOHE
CTaHAapTHOTO JucTa A4 ¢ COOIIOIEHUEM CIEIYIOIEro pa3Mepa Hoeil: BepxHee U HkHee -2, nmpasoe — 1,5, nesoe — 3 cm. Lpudt —
14. Pedpepar MmoxeT ObITh M PYKOTIMCHBIM, HAIMCAHHBIM POBHBIMH CTpoKamu (He MeHee 30 Ha CTpaHUILy), SICHO YUTAEMbIM ITOUEPKOM.
AG3aHbIi OTCTYI — 5 Me4yaTHBIX 3HAKOB. CTPaHUIIBI HYMEPYIOTCS B HIDKHEM NPaBOM yrity 06e3 Todek. [lepBoil cTpaHHIel cCYuTaeTCst
TUTYJBHBIN JINCT, HyMEpaIysl Ha Hel He CTaBUTCsI, BTOPOM — oriiaBiieHue. Kakplil CTpYKTYpHBIN 3JIEMEHT pedepaTa HAaUUHAETCS C
HOBOW CTPaHHIIBI.

CIIHCOK HCTIOIb30BaHHBIX HCTOYHUKOB J0JDKEH (POPMUPOBATHCS B an()aBUTHOM IMOPSIAKE MO (aMuiInK aBTOpoB. Jluteparypa 0ObI9HO
IPYNIUPYETCS B CIUCKE B TAKOW MOCICAOBATEIILHOCTH:

1. ICTOYHUKH, 3aKOHOAATENbHBIC U HOPMATHBHO-METOANIECKIE JOKYMEHTHI U MaTePHAIIbI;

2. crielMallbHasl Hay4YHAs! OTEUECTBEHHAS U 3apyOexHas aureparypa (MoHorpaduu, y4eOHUKH, HAYYHbIE CTAThH);

BxiroueHHas B CIIMCOK JIMTEpaTypa HyMEPYeTCs! CIUIOLIHBIM MOPSIIKOM OT IEPBOTO JI0 MOCIESTHEr0 Ha3BaHUsL.

ITo KaXkaOMY JIUTEPATYPHOMY UCTOYHUKY YKA3bIBACTCSI: aBTOP (WIIU IPYIIa aBTOPOB), TIOJIHOE HA3BAHUE KHUTH WM CTAThH, MECTO U
HaMMEHOBAHHE M3JaTeNbCTBA (IJIs1 KHUT ¥ OPOIIIOp), TOX M3JaHU; U1 )KYPHAIBHBIX CTaTel yKa3bIBAaeTCsl HANMEHOBAHHE J)KypHaa,
roJ Bhlycka u HoMmep. [1o cOopHHUKaM TpynoB (cTaTeil) yKa3bIBaeTCs aBTOP CTAThH, €€ Ha3BaHHE M Jlaliee Ha3BaHUE KHUTH (COOPHHKA)
U ee BBIXOJHBIC TAHHBIE.

WD A W=

MerTonudeckie peKOMEHIALUH 110 TOJrOTOBKE MPE3EHTANN

KoMITbIOTEpHYIO MPE3EHTAIHIO, COMPOBOXKIAIONIYIO BBICTYILICHUE JOKIATYMKa, TOTOBAT corlacHo mporpamve MS PowerPoint.
[Ipe3eHTanus KaK JOKyMEHT MPECTaBIsIeT cO00# MOCIeJ0BaTeIbHOCTh CMEHSIOLIMX APYT Apyra ciaiaoB. KonudecTBo cnaiinon
MPOMOPIMOHABHO COJCPIKAHUIO U MPOJIODKUTENBHOCTH BBICTYIUICHHS (HAPUMED, ISl S-MHHYTHOTO BBICTYIJICHUSI PEKOMEHTYEeTCS
UCTIONB30BaTh He Oosee 10 cnaiios).

Ha nepBoM crnaiine mpeacTaBiseTcs TeMa BBICTYIUICHUS U CBeieHHs 00 aBTopax. Ha craiipl moMemaercst paKTHIeCKUN 1
WUTIOCTPATUBHBINA MaTepual (Tabnuiibl, rpaguku, GoTorpaduu U 1p.), KOTOPHIH SBISETCS YMECTHBIM M JJOCTATOUHBIM CPEICTBOM
HATJISTHOCTH, IOMOTAET B PACKPBITHH CTEPKHEBOI W/ICH BBICTYIJICHUs. BBIOpaHHBIE CPENCTBA BU3YaIH3al[Mi HHPOPMAIIUH
(Tabmu1bl, CXeMBbI, TpaUKHU | T. 1.) COOTBETCTBYIOT COJICPIKAHUIO;

WCIIONIb30BAHBI UILTIOCTPALIUH C YETKUM U300paKECHUEM

MakcuManbHOE KOJIMYECTBO rpaduyeckoit nHPOpPMALIMK Ha OHOM ciaiie — 2 pucyHka (poTorpaduu, CXeMbl U T.JI.) C TEKCTOBBIMU
KOMMeHTapHsMu (He OoJiee 2 CTPOK K Kaxkaomy). Hanbosee BaxHast nHQOpMAIHs JOJDKHA PACIIONAraThesl B IIGHTPE IKpaHa.
IMpesenTanus qomkHA OBITH HACTPOEHA HA CMEHY CIIAHI0B CAMUM IOKJIATINKOM.

JInist BeeX CaiioB MPEe3eHTalUH [0 BO3MOXHOCTH HEOOXOIUMO HCIIONb30BaTh OJMH U TOT K€ MIa0JI0H 0QOPMIICHNUS, KETJIb — IS
3aroJIOBKOB - HE MEHBbIIE 24 MyHKTOB, JUIsd HHpopMaluu - He MeHee 18. B npe3eHTalmsax He MPUHSATO CTABUTH MIEPEHOCHI B CIIOBAX.
Hamnyuuieit iBeTOBOM raMMOM IS IPE3CHTALUH SBITIOTCS KOHTPACTHBIC 1BeTa ()oHA U TeKkcTa. JIydllie He CMEIIMBATh Pa3HbIC THITBI
mpu(TOB B OIHOM MPE3CHTALUH.




Metoanyeckue peKOMEHAIMK [0 MOATOTOBKE K TECTHUPOBAaHHIO

TecThl — 3TO BOIPOCHI MJIH 33JaHuUs, IIPEyCMAaTPUBAIOLIE KOHKPETHBIH, KPaTKUil, Y4eTKUH OTBET HAa UMEIOIUECS ITaJIOHbI OTBETOB.
[Tpu camocTOATENHHON MMOATOTOBKE K TECTHPOBAHHIO CTYICHTY HEOOXO0JUMO:IpopadoTaTh HHPOPMAIMOHHEIH MaTepHal 10
JUCLMIUIMHE, IPOKOHCYIBTUPOBATHCS C MIPEIoIaBaTesieM 10 BOIIPOCY BbIOOPa y4eOHOH IUTepaTyphl; BBIACHUTD BCE YCIOBUS
TECTUPOBAHMS 3apaHee. Bbl IOIDKHEI 3HaTh, CKOJIBKO TeCcTOB BaM Oyner nmpeaoxkeHo, CKOJIbKO BpeMEHN OTBOAUTCS Ha TECTUPOBAHME,
KaKoBa CUCTEMa OLEHKH Pe3yJIbTaTOB.

IMpucrymnas k padoTte ¢ TeCTaMH, BHUMATEILHO 1 10 KOHIIA IPOYTUTE BOIPOC U IpeularacMble BapHaHThl OTBETOB. Bribepure
IIpaBUIbHBIE (MX MOXKET OBITh HECKOJIBbKO). Ha oT/ienbHOM THCTKE OTBETOB BHIMMIIMTE LU (PY BOIIpoca U OyKBBI, COOTBETCTBYIOLIHE
IIPaBUJIbHBIM OTBETAM.

B mporiecce penienus jxenaTesibHO NPUMEHATh HECKOJIBKO MOJX0/10B B PEIICHNUH 3a/laHUsL. DTO T03BOJISIET MAaKCUMAaJIbHO THOKO
OIEepUPOBaTh METOJAMHU PELICHUs, HAXO0s KaXKAbIi pa3 ONTUMaJIbHBIN BapHAHT.

Ecnu Bel Betperunu TpyaHblii 1y Bac Bonpoc, He TpaThTe MHOTO BpeMeHH Ha Hero. [lepexoauTe k npyrum tecram. BepHurech k
TPYAHOMY BOIIPOCY B KOHIIE.

OcTtaBbTe BpeMsl Ui IPOBEPKU OTBETOB, YTOObI H30€KaTh MEXaHMYECKHX OILINOOK.

MerToaudecKie peKOMEHIAUH 0 PEIICHUIO 331a4 ¥ YIIPaKHESHUH

XuMuueckas yaeOHasi pacueTHas 3a1a4a - 3T0 MOAENb NPOOIEMHOI CUTyaIuy, peleHre KOTOpoi TpeOyeT OT yJamuxcs
MBICITUTENbHBIX M TIPAKTUYECKHUX JCHCTBUII HA OCHOBE 3HAHMS 3aKOHOB, TEOPHUIl M METOJIOB XUMUH, HATIPABIICHHAs HA 3aKPEILICHHUE,
pacmmpeHue 3HaHuH 1 pa3BUTHE XUMUYECKOT0 MBIIUICHHS. Pemenue 3agay He caMolenb, a Lellb ¥ CPEICTBO OOYUCHHUS U BOCIIUTAHUS.
B cBsi3u ¢ 3TUM IpobIieMa pelieHus 3a1a4 SBJISIETCS OAHON M3 OCHOBHBIX JUTS TUNAKTHKH, EJArOTMIeCKON MCHXOIOTHH U YaCTHBIX
METOJIHK.

Pelenne XUMHYECKUX 3a/1a4 — BayKHAs! CTOPOHA OBJIA/ICHHS 3HAHUSAMU OCHOB HayKH XUMHUU. BriloueHue 3a1ad B yueOHbIH mporiecce
MIO3BOJISIET  Pa3BHUTh CAaMOCTOSATEIBHOCTD U aKTHBHOCTD YYALUXCsl; JOCTUTHYTh IIPOYHOCTH 3HAHUH M yMEHUH; OCYLIECTBUTH CBSI3b
00y4YeHHS C KU3HBIO.

DTarbl pemeHnss XUMUYeCKON 3a1auu:

1) kpaTkasi 3amUCh YCJIOBHUS 3aa4K (BHAYAJIC YKa3bIBAIOT OYKBEHHbIC 0003HAUYCHHS 33IJaHHBIX BEIMYUH U UX 3HAYCHUSL, & 3aTEM -
HCKOMBIE BEJIMYMHEI), KOTOPBIE IPU HEOOXOAUMOCTHU MPUBOIATCS B €AMHYIO CUCTEMY SANHHIL,

2) BBISIBIICHUE XUMHYECKOW CYIIHOCTH 33Ja4H, COCTABICHUE YPABHEHUIT BCEX XMMUUECKHUX MPOLIECCOB U SBJICHHUMN, O KOTOPBIX HICT
peub B YCIIOBHH 33/1a4H (KaueCTBEHHAs! CTOPOHA);

3) COOTHOLICHHS MEXTy KaYeCTBCHHBIMH M KOJMUECTBCHHBIMHU JTJAHHBIMU 33/1a4H, T.€. YCTAHOBJICHHE CBAA3CH MKy IPUBOAUMBIMHU B
3aJaue BEIMYMHAMH C TIOMOIIbIO anredpanyeckux ypaBHeHHN (PopMyl) - 3aKOHOB XUMUH U (PU3HKH;

4) maTeMaTHYEeCKHE PacUeThl.

Meroaudeckue peKOMEHJALUU 10 MOJrOTOBKE K KOJUIOKBLYMY

Komnoksruym — 3T0 cobeceoBaHNE MPEoIaBaTeNs U CTYICHTa 0 CAMOCTOATEIbHO MOATOTOBIEHHOH cTyAeHToM Teme.llensio
KOJUIOKBHYMa sBJIsIeTCS (JOPMUPOBAHKE Y CTYAEHTA HaBBIKOB aHaIM3a TEOPETUUECKUX NIPOOIEM HAa OCHOBE CAMOCTOSITEIILHOTO
u3ydeHus yqeOHo 1 HayqHO! IHuTepaTypsl. Ha KOJUIOKBIYM BBIHOCSTCS KPYyITHBIE, TPOOIEMHBIE, HEPEIKO CIIOPHBIE TEOPETHIECKUE
Borpockl. OT cTyleHTa Tpedyercs:

- BIIaJICHIE U3y9IEHHBIM B XOfle y4eOHOTO MpoIecca MaTePHAIOM, OTHOCAIINMCS K pacCMaTpUBaeMoi mpobieme;

-3HaHME Pa3HbIX TOUYEK 3PEHUs, BHICKa3aHHBIX B XUMUYECKOU JIUTEPAType [0 COOTBETCTBYIOLIEH IPo0OIeMe, YMEHUE COIIOCTABIIATh UX
MEXIy co0oii;

- Hajauyue cOOCTBEHHOI0 MHEHHUS 110 00CYKAaeMbIM BOIIPOCAM U YMEHHE €I0 apr'yMEHTHPOBATb.

KomnokBrym — 3T0 He TOIBKO (hopMa KOHTPOIIS, HO M METOJ yryOIeHus, 3aKperuIeHHs 3HaH!i CTYJEHTOB, TaK Kak B X0
cobece10BaHMs IPEII01aBaTellb PA3bICHIET CI0KHbIE BOIIPOCH], BOZHUKAIOIIUE Y CTYI€HTa B IPOLIECCE U3YUEHUs JaHHOIO UCTOYHUKA.
OxHako KOJIIOKBUYM He KOHCYIbTAIls U He 9k3aMeH. Ero 3agada 1o6uThCst Tiry00KOro H3ydeHust MaTepuana, mpoOyauTh y CTyIeHTa
CTpEMJIEHHE K YTEHUIO JAONOJHUTENbHON XUMUUECKOH auTeparypbl. KOHCYIbTaluy NpeiecTBYIOT IPOBEJEHUIO KOJUIOKBUYMA, a
9K3aMEH 3aBepIIaeT U3ydeHNE ONPEIEICHHOTO pa3sieNia yaeOHOTo Kypca i JOJDKEH MOKa3aTh yMEHHE CTY/ACHTa HCII0NIb30BaTh
[OJTyYECHHBIE 3HAHUS B XOJ1€ IOJrOTOBKU M C1aud KOJUIOKBUYMa IIPU OTBETAX Ha 3K3aMEHAIIMOHHBIE BOIIPOCHL.

Meroaudeckue peKOMEHJALUY 10 IIOATOTOBKE K 9K3aMEHY

Ok3aMeH sBsieTcst GopMoit HTOTOBOTO KOHTPOIISI 3HAHKH U YMEHHUMH, MONYyYEHHBIX Ha JIEKIHAX, Ta00PaTOPHBIX 3aHATHAX
(ceMMHApCKUX, IPAKTUYECKUX 3aHATUAX) U B IIPOLIECCE CAMOCTOATENbHOM paboThl. [IoAroTOBKA CTYJEHTA K 9K3aMEHY BKIIIOYAET B ce0s
TpH dTarma:

-ayJUTOpHAs U BHEAYAUTOPHAs CAMOCTOATENbHAs Pab0Ta B TEUCHUE CEMECTPA;

-HeToCpeICTBEHHAs TOATOTOBKA B JHM, IIPEJIIIECTBYOMINE 3K3aMeHY 110 TeMaM Kypca;

-[I0JrOTOBKA K OTBETY Ha BOIIPOCHI, COAEpKALIUEC B OUIIETaX.

JIutepaTypa [ MOATOTOBKHU K DK3aMEHY PEKOMEHIYeTCs TIPEIo1aBaTelIeM.

OCHOBHBIM UCTOYHHKOM IOATOTOBKY K 3K3aMEHY SIBJISIETCS KOHCIIEKT JIEKLUil, rae yueOHblil MaTepuall 1aeTcs B
CHCTEMaTH3UPOBAHHOM BHIE, OCHOBHBIE MOJIOKEHHS €0 ACTATU3HPYIOTCS, HOAKPEIIIIOTCS COBPEMEHHBIMH (paKTaMH H
uHpopMalyel, KOTOpble B CHITy HOBU3HBI HE BOLILIU B OITyOJIMKOBAHHBIE IEYaTHBIE UCTOUYHUKU. B X0/1e HOArOTOBKY K 3K3aMEHY
CTyJEeHTaM HeoOX0ANMO 00paInaTe BHUMaHUE HE TOIBKO HA YPOBEHb 3aTIOMHUHAHUS, HO U Ha CTETICHb TOHUMAHHS H31araeMbIX
npo0biem.

OK3aMeH POBOAUTCS TI0 OMIIeTaM, OXBATHIBAIOIIMM BeCh IPOHIEHHBII MaTepral. Ilo OKOHIaHNH OTBETa 3K3aMEHATOp MOXKET 3a/1aTh
CTYJCHTY JOMOIHHUTEIbHBIE H YTOYHSIOMHUE BONPOCkl. Ha MOAroTOBKY K OTBETY IO BOIIPOCAM U Ha pelIeHHe 3a1a9H CTYICHTY AaeTCs
50 MUHYT C MOMEHTA IOJIy4eHUsl OuneTa.




