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Buzuposanue PII/I 11 ncno/iHeHust B o4epeIHOM Y4eOHOM rogy
Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0Jo0peHa A ucnoiaHeHus B 2022-2023 yde6HOM rojy Ha 3acemaHuu Kadeapsl

300rUTHeHbl, (PU3M0JIOrUM U OMOXUMHHU

IIporokomor " " 2022r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 11 ucno/iHeHust B o4uepeIHOM YU4eOHOM roay
Pabouas nporpamma nepecMoTpena, oocyskaeHa u ogoopena ans ucnoiaHeHus B 2023-2024 yqe6HOM rofy Ha 3aceaHuU Kadeapsl

300rurueHbl, Gu3noa0ruu u GMOXUMHUM

[Iporokom ot " " 2023 1. Ne

3aB. kadenpoit

Busuposanue PIIJ] 15 ucnosineHust B ouepeIHOM Y4eOHOM roxy
Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa i 0400peHa s nucrnonHeHns B 2024-2025 yue6HOM Toqy Ha 3acefaHuU Kadeapsl

300IrHTUECHBbI, (l)PBPlOJIOFI’II/I H OMOXUMMH

IIporokomor " " 2024r. Ne

3aB. kadenpoii

Busuposanue PIIJ] 115 ucnosiHeHusi B o4epeHOM Y4eOHOM roxy
Paboudas mporpamma nepecMoTpena, oocykaeHa u 0Jjo0penHa st ucnoiaaeHus B 2025-2026 yae6HOM roy Ha 3acenaHud Kadeapsl

300rurucHbI, (l)l/ISI/IO.]'IOl"l/II/I H OMOXHUMMH

IMporoxomor " " 20251. Ne

3aB. kadenapoit




1. HEJb (IEJX) OCBOEHUS JTUCIIUIIJINHbBI

1.1

¢dopMupoBaHHe HEOOXOAUMOTO O0BEMAa TEOPETHYECKUX, METONOJNOTHYECKAX W IPaKTHYeCKUX 3HaHWH B obiactu
HEOPraHWYeCKOW W aHATUTHYECKOW XUMHM, TEOPETHYECKHMX 3HAHWHA M HABBIKOB aHAM3a XUMHUYECKUX BELIECTB H
OBJIQJCHUS TNPAKTHUYECKUMM IIPUEMaMHM OCHOBHBIX XUMHUYECKHX M HWHCTPYMEHTAIbHBIX METOJOB aHalIW3a, YMEHUH
IIPOBOUTE OOPAa0OTKy pe3yNbTaTOB AHATUTHYECKAX OIIPEACNICHHH, BIAICHHS alTOPUTMAaMHU DPEIICHHS pacdeTHHIX 3aiad,
9YTO MPUOOLIUT CTYAEHTOB K Ja0OPaTOPHBIM MCCICIOBAHUAM M OOECIHCYHT COBPEMEHHYI0 XUMHYECKYI0 OCHOBY IS
OCBOCHHMS MPOPIIMPYIOLUIMX YYSOHBIX NUCLHUIUIMH U JUIS BBITOJHEHHS B OyAylIeM OCHOBHBIX MPO(eCCHOHANbHBIX 3a/1ad B
COOTBETCTBHH C KBaJH(pUKaIHeH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (pasaen) OITOIT: | b1.0.12

21

TpeGoBaHus K NpeABapPUTEIbHOI MOATOTOBKE 00y4aKOIIEr0Cs:

2.1.1

OOyuaromuiicsi JOKeH o0JanaTh 3HAHMUSAMH, YMEHUSIMH, HaBbIKAMH HE HIDKE | ypoBHA (HHU3KOTrO), KOTOpble OBLIM
pHOOPETEHBI Ha TPEABIIYIIEM (CpeTHEM 00IIeM, CpeIHEM MPOGECCHOHATEHOM, BBICIIIEM) YPOBHE 00pa30BaHHMS.

2.2

JMCUMIUINHBI M IPAKTHKH, ISl KOTOPBIX OCBOEHHE TaAHHOM JHCHUIINHBI (MOYJIs]) HEOOX0AMMO KaK
npeaniecTBywmiee:

3.

KOMIETEHL[MY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS ANCLIUILIAHBI
(MOJYJIS)

OIIK-6

Crnoco0eH HCIob30BaTh B IPOPECCHOHATBHOM e TeNbHOCTH OCHOBHBIE 3aKOHBI (DU3HKH, XMMHH, HAYK O 3emiie U
OUOJIOTMH, NPUMEHSTh METO/IbI MATEMATHYECKOTO aHAIN3a  MOJICITUPOBAHHS, TECOPETHYECKUX M SKCIIEPUMEHTAIBHBIX
HcCIeoBaHuMil, MPHOOpeTaTh HOBbIC MATEMATHYECKIE U €CTECTBCHHOHAYYHBIC 3HAHMS, HCIIOIb3Ysl COBPEMEHHBIC
o0pa3oBaTenbHbIe U HH(GOPMAIMOHHEIE TEXHOJIOTHH;

OIIK-6.1 | 3HaeT: OCHOBHEIE KOHIICNIWH U METOAbI, COBPEMCHHLIC HAIIPABJICHNUA MAaTEMATUKHU, (1)I/I3I/IKI/I, XUMHUHU U HAYK O 3CMII8,
AKTyaJIbHBIC HpO6JIeMI)I OHMOJIOTHYECKUX HaYK U NIEPCIICKTUBLI MEKIUCITUTIIIMHAPHBIX I/ICCJ'ICZ[OBaHI/Iﬁ

OIIK-6.2 | YMeeT: ncroab30BaTh HABBIKH JTA0OPATOPHOIT pabOTEI M METOABI XUMUH, (PU3UKM, MATEMaTHIECKOTO MOJICITHPOBAHUS 1
MaTeMaTHIEeCKOH CTATUCTUKU B IPO(GECCHOHATIBHON e TeTbHOCTH

OIIK-6.3 | BiageeT: MeTOIaMy CTATUCTHYECKOTO OIICHUBAHUS U MIPOBEPKH THITOTE3, MPOTHO3UPOBAHUSI IEPCIIEKTHB U COUATBHBIX
MOCJICACTBUH CBOCH MpodeCcCHOHANTBHON eI TETbHOCTH

OIIK-8

Croco0eH MCIIONB30BaTh METObI cOOpa, 00pabOTKH, CHCTEMaTH3aLlMK U IIPEJICTABIICHHUS TIOJIEBOH 1 J1JabopaTOpHOH
uH(OpPMaIUH, TPUMEHSTh HaBBIKK PaOOTHI C COBPEMEHHBIM 000PYI0BaHHEM, aHATU3UPOBATH MOJTYUCHHBIC Pe3yJIbTAThI.

OIIK-8.1 | 3HaeT: OCHOBHBIE THIIBI IKCTICIUIIHOHHOTO U JTab0paTOpHOro 000pyA0BaHHs, 0COOCHHOCTH BHIOPaHHOIO 00bEKTa
npodecCHOHATBHON JEeATEILHOCTH, YCIOBHS €r0 COJIEpXkKaHus U paboThl C HUM ¢ y4€TOM TpeOoBaHMiT OHO3THKH

OIIK-8.2 | YMmeer: aHaTH3UPOBATh U KPUTUYECKU OL[CHUBATh Pa3BUTHE HAYUHBIX MW, HA OCHOBE UMEIOIINXCS PECYPCOB COCTAaBUTh
IUTaH PEIIeHMs! TOCTAaBJICHHOM 3a/1a4H, BHIOpAaTh U MOIH(UIIPOBATE METOANYECKUE TIPUEMBI

OIIK-8.3 | BrageeT: HaBBIKaMH HCIIOIB30BAHUS COBPEMEHHOTO 000PYI0BaHUS B TIOJIEBBIX M JTA0OPATOPHBIX YCIOBHAX, CIIOCOOHOCTHIO
IPaMOTHO 000CHOBATb ITOCTABJICHHBIE 3aJa91 B KOHTEKCTE COBPEMEHHOT'O COCTOSHUS IPOOIIEMBI, CIIOCOOHOCTBIO
HCTIONB30BaTh MATEMATHYECKAE METO/Ibl OLICHUBAHMS THIIOTE3, 00pabOTKH SKCIIEPUMEHTAIBHBIX TAHHBIX,
MaTeMaTHYEeCKOT0 MOJIETTNPOBAHMS OHOJIOTHUECKHUX IIPOIIECCOB U aJIEKBAaTHO OLIEHUTH JOCTOBEPHOCTH U 3HAUNMOCTD
HOJTy4EHHBIX Pe3yJIbTaTOB, IIPEJCTABUTh UX B IHPOKOW ayJUTOPUH U BECTU JTHCKYCCHIO

[IK-2

Cnoco0eH K y4acTHio B paboTe 10 MHKPOOHOIOTHYECKOMY, THAPOOHOIOTHIECKOMY B THAPOXUMHIECKOMY MOHHTOPHHTY
BOJIOEMOB 1 OXpaHe BOJHBIX OHOpECypcoB

[TK-2.1 | 3Haet: MeTOIBI, CIIOCOOBI M METOMKH IPOBEICHHS MUKPOOHOIOTHIECKOT0, THAPOOHOIOTHUECKOTO ¥ THAPOXUMHIECKOTO
MOHHTOpPHHIa BOJIOEMOB; OCHOBHBIE BU/IbI 1 HICTOYHHKH aHTPOIIOT€HHOT'O 3arPsI3HEHNUS BOJHBIX 00BEKTOB; HOPMaTHBHBIE
MPaBOBBIC AKThI IKOJIOTUIECKOTO KOHTPOJIS BOJHBIX 00BEKTOB IS IIeIeil MOHUTOPHUHTA CPEIbl OOUTAHUS BOIHBIX
OHMOJIOTHYECKHUX PECYPCOB

IK-3

Croco0eH K y4acTHIO B MEPONPHUATHUSIX 10 SKOJIOTHUECKOMY MOHUTOPHHTY U OXPAaHE OKPYKaIOILIeH Cpe/ibl C MOMOLIBIO
OHMOTEXHOIOTHIECKUX METOIOB

I1K-3.2 | YMeeT opraHu30BbIBATH MOHUTOPUHT MOAHAI30PHBIX TEPPUTOPHH C TPUMEHEHUEM MTPUPOIOOXPAHHBIX OMOTEXHOJIOTHIA;
TIPOM3BOAUTE 3200p P00 BOAKI, OYBKI, BO3AYXa H OMOJOTUIECKUX OOBEKTOB IJISI OLIEHKH IKOJIOTMIECKOTO COCTOSHHUS
TIOJHAI30PHBIX TEPPUTOPHHA; IPOU3BOAHUTH Ta0OPATOPHBIE NCCIEAOBAHMS, 3aMepPhl, AaHAJIM3bI OTOOPAHHBIX IIPHPOIHBIX
00pa3noB C UCIIONB30BaHHUEM JIAOOPATOPHOTO 000PYIOBaHUS; IPOU3BOAUTH CTATHCTHIECKUH aHAIIN3 MOTyYEHHBIX JTaHHBIX
0 COCTOSTHHH MOAHA30PHBIX TEPPUTOPHH; ONIPEALIISATh YPOBEHb H XapaKTep BPEIOHOCHOTO BO3IEHCTBYSI OHOT€HHBIX
(haKkTOpOB Ha OKPY’KAIOILYIO CPE/Y; KOHTPOIMPOBAThH COOMIOICHHE IEHCTBYIOIIEr0 SKOJIOTHYECKOTr0 3aKOHOIATEIbCTBA
Poccuiickoit @enepannu, HHCTPYKLUU, CTAHAAPTOB X HOPMATHBOB 10 OXPaHE OKPY’KaroLeH cpeibl

B pe3yabTaTe 0CBOCHUSA TUCHUILINHBI oﬁyqammnﬁcsl JOJIZKCH
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3.1.1[- OcHOBHBIE 3aKOHOMEPHOCTM HEOPTaHWYECKOH XUMHHU, OOIIETEOPETHYECKHE OCHOBBI CTPOCHMS aToOMa, OCHOBHBIC
MOHATUSL U ONpejAeneHus: B 00JacTH HEOPraHWMYecKod XHMHHM, AHAIUTHYECKHE PEaKIUM KATHOHOB H aHUOHOB.
B3auMocBs3p MeXJy KlacCaMd HEOPIaHUYECKMX COEAMHEHMH, XMMUYECKHE CBOMCTBA NPOCTHIX BELIECTB M COEIMHEHUH
TJIABHBIX IOATPYNH IIEPUOANIECKOH CHCTEMBI, OCHOBBI KAYECTBEHHOTO M KONMYECTBEHHOTO AaHAJIN3a HEOPTaHHIECKUX
COeMHEHNH. 3aKOHOMEPHOCTH HW3MEHEHHs] XUMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB M COEAWHEHHUH B TPYMIaX, METOIbI
KaueCTBEHHOI'0 M KOJIMYECTBEHHOI'0 aHaAJIN3a KATUOHOB U aHUOHOB.

3.1.2| - OcHOBHBIE TIOJIOKEHHUS TEXHUKH O€30MacHOCTH MpHU paboTe ¢ XUMHUYECKUMU pEakTUBAaMH U IOCYIOH, MpaBHiia
Oe3omacHOl pabOThI B XHMHUYECKOM JlabopaTopuu. AmmapaTtypHoe OQOPMIICHHE METOJOB XUMHUYECKOTO U (hU3UKO-
XAMHYECKOTO  aHajM3a, MWCHOJNB3YyEeMBIX [PH aHAJIN3¢ HEOPTaHMYEeCKHX coeAWHeHWH. Mcrounmkm — crpaBoYHON
“H(GOPMALIUH O CBOMCTBAX M XapaKTePUCTUKAX HEOPTaHUYECKUX COCTMHEHHM.

3.2 | YmeTh:

3.2.1|- CocraBnsaTh (GoOpMyNIbl U Ha3BaHUS HEOPTAaHUYECKUX COCIUHCHUI, YpPaBHEHUS XUMHYECKHX pEaKIUd ¢ ydacTHEeM
HEOPraHWYEeCKUX COCIMHEHHH, MPOBOAUTH KAayeCTBEHHbIE PEAaKUUH [UIl ONpelelieHHs KaTHOHOB M aHUOHOB. Pemartpb
MIPaKTHYECKUE 3aJa4d W NPUMEHATH MOJNyYCHHBIC 3HAHMSA B TIPOIECCEe M3YYCHHS CICNHANBHBIX TUCHUILIMH; MPUMCEHSTH
METOIBl KaueCTBCHHOTO M KOJIMYECTBEHHOTO aHANHM3a MpPH H3YYEHHH OHMOJIOTMYECKMX CHCTeM. Vcronp30BaTh METOIBI
XAMHUYECKOH NACHTU(PHUKAIIMH BEIIECTB, METOABI UX pa3JeNeHUs] U KOJTMUECTBEHHOTO ONPEIeIICHHS.

3.2.2 |-IIpaBunbHO oOOpamiaTtecst € XUMHYECKOH TOCYIOH U peakTuBamu. [lmaHMpOBAaTh XUMHUSCKHM U aHAIUTHYECKUil
9KCIIEPUMEHT C Yy4YyaCTHMEM HEOPraHHMYECKUX COCAMHEHMH, TIpaMOTHO IPEICTaBIATh €ro pe3yiapTarbl. [IpuMeHsTH
TEOPETHUYECKHE 3HAHHS 110 HEOPTaHMYESCKOH 1 aHATTNTUIECKOH XHMHH K KOMIIOHEHTaM YKHBBIX CHCTEM.

3.3 | AMeTh HaBBIKH U (MJIH) OMBIT AesiTeJbHOCTH (BiageTs):

3.3.1|- Merogamu npoBeAeHUs] KAUECTBEHHOI'O W KOJMYECTBEHHOI'O aHAIM3a HEOPraHWYECKUX COCAMHEHMH IS MOCIEXYIOLIEro
€r0 WCIONB30BAaHMA B IPO(GECCHOHANBHOW MAEATEeNbHOCTH. HaBhIKAMHM TIPOTHO3HPOBAHUS XMMHYECKOTO IOBEICHUS
HEOPTaHMYEeCKUX COCJUHEHUH B paziIHuYHBIX YCIOBHX. HaBpikamu moadopa METOAOB Ka4eCTBEHHOTO M KOJIWYECTBEHHOTO
aHaJI3a HEOPraHMYECKUX COeTUHEHUH [UIs 1enel npodeccHOHaIbHOM AesITeNbHOCTH.

3.3.2|- OcHoBHBIMU mNpHuEMaMH Oe30macHON paboOTBl C XUMHYECKOH MOCYIOH, peakTUBaMHM, CIOcO0aMH HX MPUTOTOBIICHHS.
HaBpIkaMHl caMOCTOATENBPHOW PabOTHl B XUMHYECKOH J1aboparopuu. HaBBIKAMH HCHONB30BAaHHS CIIPABOYHBIX TAHHBIX O
CBOHMCTBAaX HEOPTAaHWYECKUX COCIUHEHHWH IS ONpeleleHHs WX BO3MOXKHOTO IIOBEACHHWS B XHMHYECKHX PEaKIHX,
moadopa yclIoBUH XMMUYECKOTO aHAIIN3A.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIsT)
Koz HaumenoBanue pasnenos u Tem /Bua | Cemectp / | Hacos | Komnerenuuu | Jlureparypa | Hnte | [Ipumeuanue
3aHATHS 3aHATHSI/ Kypc (MHAUKATOPHI) paKT.
Pazpnean 1. Jlekuuu

1.1 Crpoenne  aroma.  Ilepuoamueckwii 1 4 OIIK-6.1 OIIK- JI1.2 0
3akoH u [lepwommueckas tabmmma [1.U. 6.2 OIIK-6.3 JI1.3J12.2
Menneneesa. /Jlex/ OIIK-8.1 OIIK- JI2.3713.1

8.2 OIIK-8.3 JI3.2
IK-2.1 IIK-3.2 313233

1.2 XuMus s-371€MEHTOB. OneMeHTH [A u 1 2 OIIK-6.1 OIIK- JI1.2 0
ITA rpynmsl: ofmast XapaKTepHUCTHKA, 6.2 OIIK-6.3 | JI1.3J12.2J13.
HaxoXJeHHe B MPHUPOAE, CHOCOOBI OIIK-8.1 OIIK- 1J13.2
nonydeHusi. CBOHCTBA M TPUMEHEHHE 8.2 OIIK-8.3 213233
MIPOCTHIX BEIIECTB U coeuHEeHNH. /JIex/ MK-2.1 I1K-3.2

1.3 Xumus p-3aeMeHTOB. OneMeHTsl VIIA 1 2 OIIK-6.1 OIIK- J1.2 0
TPYIIIBL: oO0mas XapaKTepUCTHKA, 6.2 OIIK-6.3 JI1.3J12.2
HaxoXJIeHUe B  TPUPOJE, CIOCOOBI OIIK-8.1 OIIK- JI12.3J13.1
NOJIy4EHUSI. OcobenHOCTH XUMUU 8.2 OIIK-8.3 JI3.2
¢ropa.Xmop, OpoM, HOH: CBOWCTBA U MK-2.1 IIK-3.2 212233
NIPUMEHEHUE MPOCTHIX BEIIECTB W HUX
coenHeHHH. /Jlex/

1.4 Onementsl  VIA  rpymnmel.  OGmias 1 2 OIIK-6.1 OIIK- JI1.2 0
XapaKTepUCTHKA, HaXO0XJEHUE B 6.2 OIIK-6.3 JI1.3J12.2
npupose, TOJIy4eHHUE. Xumus OIIK-8.1 OIIK- JI2.3J13.1
kucnopona. Cepa - CBOWCTBa IMPOCTOTO 8.2 OIIK-8.3 JI3.2
BemiecTBa.CoeIUHEHUS Cephl, X IK-2.1 I1IK-3.2 019233
cBoiicTBa. XUMMs celleHa, Telypa H
niosonust. /JIex/

1.5 Onementsl VA  rpymmel.  OO6mias 1 2 OIIK-6.1 OIIK- JI1.2 0
XapaKTepUCTHKA, HaXO0XJEHHUE B 6.2 OIIK-6.3 JI1.3J712.2
MpUpoze, CIOcoObl MOTY4YeHHUs. A3OT: OIIK-8.1 OIIK- | JI2.3JI3.1
CBOMCTBa MPOCTOrO BEIIECTBA M €ro 8.2 OIIK-8.3 JI3.2
COCTUHEHHHN. Ddocdop: CBOIiCTBa [IK-2.1 T1K-3.2 213233
IIPOCTOTO BEI[ECTBa, BOJIOPOJIHEIE
COE/IMHEHHS, KUCIIOPOACOIEpKALIHE
COC/IMHEHUS. XUMHS MBIIIbSIKA, CypbMBI
u BucMyTa. /JIex/




1.6 Onementst IVA  rpymmel.  OOmas OIIK-6.1 OIIK- 1.2
XapaKTepUCTHKA, HaXOXKJICHHUE B 6.2 OIIK-6.3 JI1.3J12.2
NIpUpOAE, MOJy4EHHE. Vraepon: OIIK-8.1 OIIK- | JI2.3JI3.1
QUIOTPONHBIE MOAW(UKAIINM, CBONCTBA 8.2 OIIK-8.3 JI3.2
MIPOCTOTO BEIIECTBA. CoenuHenus [1K-2.1 TIK-3.2 215233
yriaepoga € KUCIOPOIOM,  a30TOM,
cepoli, ramoreHamu. Kpemuuil. Xumus
repMaHus, 0JI0Ba, CBUHLA. /JIex/

1.7 Onementsl  IIIA  rpynmel.  OGmas OIIK-6.1 OIIK- JI1.2
XapaKTepUCTHKA, HaXOXKJICHHUE B 6.2 OIIK-6.3 JI1.3J12.2
MIPUPOJE, CIOCOOBI MONYYCHHUS. XHUMHS OIIK-8.1 OIIK- | JI2.3JI3.1
O6opa. Xumusa  QIIOMHHUS, TaJuIud, 8.2 OIIK-8.3 JI3.2
uHIUs U Tams. /Jlex/ IMK-2.1 [1K-3.2 313233

1.8 OCOOCHHOCTH JJIEKTPOHHOT'O  CTPOCHUS OIIK-6.1 OIIK- JI1.2
U XAMUYECKUX CBOMCTB  3JIEMEHTOB 6.2 OIIK-6.3 JI1.3J12.2
nodoynplx  moarpymmn (d- wm f- OIIK-8.1 OIIK- JI2.3713.1
anemeHToB). OOmas XapaKTepUCTHKA. 8.2 OIIK-8.3 JI3.2
Haxoxnenune B mpupone, CBOMCTBa IK-2.1 I1IK-3.2 2102233
TIPOCTHIX BEIIECTB M CoeuHEHNH. /JIex/

1.9 OCHOBBI KaueCTBEHHOTO XHMHUYECKOTO OIIK-6.1 OIIK- JI1.4J12.1
aHaimza. AHanuTHueckue y0) 72000031 6.2 OIIK-6.3 J12.4J13.1
KaTHOHOB ¥ aHHOHOB. /JIex/ OIIK-8.1 OIIK- JI3.2

8.2 OIIK-8.3 313233
MK-2.1 I1K-3.2

1.10 OCHOBBI KOJIMYECTBEHHOT O OIIK-6.1 OIIK- JI1.4J12.1
XUMHYECKOT0 aHanu3a. 6.2 OIIK-6.3 J12.4J13.1
I'paBumMerprueckuit anamus. /JIex/ OIIK-8.1 OIIK- JI3.2

8.2 OIIK-8.3 212233
[IK-2.1 I1IK-3.2

1.11 Turpumerpuyeckuii (0OBEMHBIIT) OIIK-6.1 OIIK- JI1.4J12.1
aHaIus3. Kucnorno-ocHoBHOE 6.2 OIIK-6.3 J12.4713.1
TUTPOBAHUE. OIIK-8.1 OIIK- JI3.2
Kommekconometpusi. /JIex/ 8.2 OIIK-8.3 212233

IK-2.1 IIK-3.2
1.12 OKACTUTEITFHO-BOCCTAHOBUTEIEHOE OIIK-6.1 OIIK- JI1.1
TuTpoBanue. /Jlex/ 6.2 OIIK-6.3 JI1.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233

1.13 OCHOBBI  (h)MBUKO-XHMUYECKHX METOIOB OIIK-6.1 OIIK- JI1.1

aHanusa. /Jlex/ 6.2 OIIK-6.3 JI1.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1
8.2 OIIK-8.3 JI3.2
MK-2.1 IK-3.2 212233
Paznen 2. JlaGopaTopHo-
npakTHyeckue 3ansaTus 1 cemectp

2.1 Tb npm pabore B  XUMHYECKOH OIIK-6.1 OIIK- | JI1.1JI1.2
naboparopuu.  Baxkneiimme — Kimaccel 6.2 OIIK-6.3 | JI1.3J12.2J13.
HEOpTraHMYEeCKUX COEIMHEHHH, 704 OIIK-8.1 OIIK- 1J13.2
HoMeHKIaTypa. lloHarue o pactBopax u 8.2 OIIK-8.3 213233
CTIIOCOOBI BBIPAKEHUS coCTaBa [IK-2.1 T1IK-3.2
pactBopa. /J1a6/

2.2 Kommnekcusle coenqnnenus /J1a6/ OIIK-6.1 OIIK- JI1.1 J11.2

6.2 OIIK-6.3 JI1.3J12.2
OIIK-8.1 OIIK- | JI2.3J13.1
8.2 OIIK-8.3 JI3.2
[IK-2.1 I1K-3.2 2102233

2.3 IIpoBepounas pabora o TeMe OIIK-6.1 OIIK- | JI1.1 JI1.2
"KomruiekcHsie coequHeHus". 6.2 OIIK-6.3 JI1.3J12.2
JlabopatopHas  pabora  "CBoiicTBa OIIK-8.1 OIIK- | JI2.3J13.1
Martus, KaJabllhs, aJIIOMHHUS W HX 8.2 OIIK-8.3 JI3.2
coenuHeHni". /J1ab/ I1K-2.1 [1K-3.2 313233




24 IIpoBepounas pabora 1o TeMe OIIK-6.1 OIIK- | JI1.1JI1.2
"Meramiel".  Jlabopatopuas ~ pabota 6.2 OIIK-6.3 JI1.3J12.2
"CBoiicTBa  TMpPOCTBIX  BEIIECTB U OIIK-8.1 OIIK- JI2.3J13.1
COeIMHEeHNH] JJIEMEHTOB VIIA 8.2 OIIK-8.3 JI3.2
rpynsr". /J1a6/ [TK-2.1 T1K-3.2 2132 33

2.5 ITpoBepounas pabora o TeMe OIIK-6.1 OIIK- | JI1.1 JI1.2
"CBoiicTBa  MpPOCTBIX  BEIIECTB U 6.2 OIIK-6.3 JI1.3J12.2
coenuHeHud 3neMeHToB VIIA rpynmsr”. OIIK-8.1 OIIK- JI2.3713.1
JlabopatopHast ~ pabota 1O  Teme 8.2 OIIK-8.3 JI3.2
"CBoiicTBa  MpPOCTBIX  BEIIECTB U [IK-2.1 T1K-3.2 213233
COETMHEHUN 3JIEMEHTOB VIA
rpynmnsr”. /J1a6/

2.6 IIpoBepounas pabora "CBoiicTBa OIIK-6.1 OIIK- | JI1.1JI1.2
MPOCTHIX  BEIIECTB M  COCAMHEHUU 6.2 OIIK-6.3 JI1.3J12.2
3JIEMEHTOB VIA rpynnst"”. OIIK-8.1 OIIK- JI2.3J13.1
JlabopatopHast ~ paboTra 1O  Teme 8.2 OIIK-8.3 JI3.2
"CBoiicTBa  MpPOCTBIX  BEIIECTB U [MK-2.1 T1K-3.2 213233
COCTMHEHUN 3JIEMEHTOB VA
rpynmst”. /J1a6/

2.7 JlabopatopHast ~ pabota 1O  Teme OIIK-6.1 OIIK- | JI1.1JI1.2
"CpoiicTBa  MpPOCTBIX  BEIIECTB U 6.2 OIIK-6.3 JI1.3J12.2
COCMHEHUIN 3JIEMEHTOB VA OIIK-8.1 OIIK- JI2.3J13.1
rpymmel’  (okoHwanue). [Iposepounas 8.2 OIIK-8.3 JI3.2
pabora mo Teme "CBOHCTBa MNPOCTHIX MK-2.1 I1K-3.2 212233
BEIIECTB U COCTUHEHHH 3JIEMEHTOB VA
rpymsr”. /J1a6/

2.8 JlaboparopHast ~ paboTa TO  Teme OIIK-6.1 OIIK- | JI1.1J11.2
"CBoiicTBa MPOCTHIX BEIIECTB u 6.2 OIIK-6.3 JI1.3J12.2
COeAMHEHUH 3JIEMEHTOB IVA OIIK-8.1 OIIK- JI2.3J13.1
rpynmsr”. /J1a6/ 8.2 OIIK-8.3 JI3.2

MK-2.1 IK-3.2 212233
2.9 KomnoxkBuym  mo  kypcy  "Xumwus OIIK-6.1 OIIK- | JI1.1JI1.2
anemeHToB". /J1ab/ 6.2 OTIK-6.3 JI1.3J12.2
OIIK-8.1 OIIK- | JI2.3J13.1
8.2 OIIK-8.3 JI3.2
ITK-2.1 IIK-3.2 313233
Paznen 3. JladopaTopHo-
NMpaKTHYECKHeE 3aHITHA 2 ceMecTp
3.1 KauecTBennsiii aHam3. YactHbie OIIK-6.1 OIIK- JI1.1
peaxuuy KaTHOHOB ¥ aHHOHOB. /J1ab/ 6.2 OIIK-6.3 JI11.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233

32 Pemenue aQHAJIIUTUYECKON 3a1a4u OIIK-6.1 OIIK- JI1.1
"OmnpenencHue cocraBa pacTBopa, 6.2 OIIK-6.3 JI1.4J12.1
CONIEpKAIIer0  OJHO  pPacTBOPEHHOE OIIK-8.1 OIIK- J12.4J13.1
Bemecto". /JIa6/ 8.2 OIIK-8.3 JI3.2

ITK-2.1 I1K-3.2 313233

3.3 I'pymmoBoit u npoOHbIi ananu3. /J1ad/ OIIK-6.1 OIIK- 1.1

6.2 OIIK-6.3 JI1.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
IMK-2.1 [1K-3.2 313233

34 Pemenue AHAIIUTUYECKON 3a/1auun OIIK-6.1 OIIK- JIT.1
"Omnpenenenue cocraBa pacTBopa, 6.2 OIIK-6.3 JI1.4J12.1
coJeprkaliero cMech BerecTs" /J1ab/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
IK-2.1 IIK-3.2 313233

3.5 KpuTtponsHas pabora o TeMe OIIK-6.1 OIIK- JI1.1
"KauecTBeHHbII XUMHUYECKUN 6.2 OIIK-6.3 JI1.4J12.1
ananuz". /J1a6/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233




3.6 KucnorHo-ocHOBHOE TUTPOBAHUE. OIIK-6.1 OIIK- J1.1
JlaboparopHast pabora "OmnpeneneHue 6.2 OIIK-6.3 JI1.4J12.1
collep>KaHUsl IIENOYM B PacTBOpE C OIIK-8.1 OIIK- J12.4J13.1
HEHM3BECTHOHU KoHIeHTpanuen". /J1ab/ 8.2 OIIK-8.3 JI3.2

IMK-2.1 I1K-3.2 313233
3.7 ITocTpoenue KPHUBBIX KUCJIOTHO- OIIK-6.1 OIIK- JI1.1
OCHOBHOTO TUTpOBaHwsl. /J1ad/ 6.2 OIIK-6.3 JI1.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
IMK-2.1 [1K-3.2 313233

3.8 JlabopatopHast pabora "OmnpeneneHue OIIK-6.1 OIIK- JIT.1
CcOmbl M MIENOYM TPH MX COBMECTHOM 6.2 OIIK-6.3 JI1.4J12.1
npucyrctun”. /J1ab/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
IK-2.1 IIK-3.2 313233

3.9 KonTponbuas pabora 1o TeMe OIIK-6.1 OIIK- JI1.1
"KucnoTHo-0ocHOBHOE 6.2 OIIK-6.3 JI1.4J12.1
tutpoBanue" /J1ab/ OIIK-8.1 OIIK- J12.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233

3.10 OKHCIUTENEHO-BOCCTAHOBUTEIHHOE OIIK-6.1 OIIK- JI1.1
TUTPOBAHUE. Cy1HoCTb MeToAa, 6.2 OIIK-6.3 JI1.4J12.1
OCHOBHBIC THUTPAHTBHl METO/A, TPaHUIIBI OIIK-8.1 OIIK- J12.4J13.1
npuMeHuMocTH. /J1ab/ 8.2 OIIK-8.3 JI3.2

IK-2.1 IIK-3.2 313233

3.11 Merton nepmanranatomeTpui. /J1ad/ OIIK-6.1 OIIK- JI1.1

6.2 OTIK-6.3 J11.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
IMK-2.1 [1K-3.2 313233

3.12 JlabopatopHast pabora "OmnpeneneHue OIIK-6.1 OIIK- JI1.1
MacCOBOW JOJNM TEPOKCHJA BOAOPOAA B 6.2 OIIK-6.3 JI1.4J12.1
pacTBOope  IEPMaHIaHATOMETPHUYECKUM OIIK-8.1 OIIK- | JI2.4J13.1
meronom". /J1ab/ 8.2 OIIK-8.3 JI3.2

I1K-2.1 [1K-3.2 313233

3.13 Pemenue 3a1a4y o TeMe OIIK-6.1 OIIK- JI1.1
"OKUCIUTETHbHO-BOCCTAHOBUTEIBEHOE 6.2 OIIK-6.3 JI1.4J12.1
tutpoBanue" /J1ab/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233

3.14 Konrtponbaas pabora o TemMe OIIK-6.1 OIIK- JI1.1
"OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOE 6.2 OIIK-6.3 JI1.4J12.1
TUTpOBaHuE". OIIK-8.1 OIIK- J12.4J13.1
Komnnekconomerpuueckoe 8.2 OIIK-8.3 JI3.2
TUTPOBAHHUE: CYIIHOCTb MeToza, IK-2.1 I1K-3.2 313233
TUTPAHTBl U TPAHUIB HPUMEHUMOCTH
Merona. /J1a6/

3.15 Pemenue 3a1a4y o TeMe OIIK-6.1 OIIK- JI1.1
"KoMIIEKCOHOMETPUIECKOe 6.2 OIIK-6.3 J11.4J12.1
tutpoBanue". /J1a6/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
MK-2.1 IIK-3.2 313233

3.16 I'paBumerpuyeckuit aHam3. OIIK-6.1 OIIK- JI1.1
Ocaxxmaemass u  BecoBasg  (¢opma. 6.2 OIIK-6.3 JI1.4J12.1
OcobeHHOCTH pacuéroB B OIIK-8.1 OIIK- J12.4J13.1
rpaBUMETpHUIECKOM aHann3e. /J1ab/ 8.2 OIIK-8.3 JI3.2

IMK-2.1 IIK-3.2 313233

3.17 Konrponpnas  pabora mo  Temam OIIK-6.1 OIIK- JI1.1
"KomrmikcoHomerpus", 6.2 OIIK-6.3 JI1.4J12.1
"I'paBumerpudeckuit anamus". /J1ad/ OIIK-8.1 OIIK- | JI2.4J13.1

8.2 OIIK-8.3 JI3.2
ITK-2.1 [1K-3.2 313233




3.18

JIabopatopHas pabota 2 4 OIIK-6.1 OIIK- J1.1

"doTomeTpuyecKoe OTnpe/ieTICHHE 6.2 OIIK-6.3 JI1.4J12.1

BelecTa B pactope”. /J1ab/ OIIK-8.1 OIIK- | JI2.4J13.1
8.2 OIIK-8.3 JI3.2

ITK-2.1 I1K-3.2 313233

Paznen 4. CamocrositeibHasi padoTa

1 cemectp
4.1 ITonroroska K MIPOBEPOYHBIM 1 25 OIIK-6.1 OIIK- | JI1.1JI1.2
pabotam /Cp/ 6.2 OTIK-6.3 JI1.3J12.2
OIIK-8.1 OIIK- | JI2.3J13.1
8.2 OIIK-8.3 JI3.2
ITK-2.1 IIK-3.2 313233
4.2 IonroroBka k komtokBuymy /Cp/ 1 10 OIIK-6.1 OIIK- | JI1.1JI1.2
6.2 OITIK-6.3 JI1.3J12.2
OIIK-8.1 OIIK- | JI2.3J13.1
8.2 OIIK-8.3 JI3.2
IK-2.1 IIK-3.2 5102233
43 onroroBka K nabopaTopHO - 1 14 | OIIK-6.1 OIIK-
MpakTUIeckuM 3austusm /Cp/ 6.2 OIIK-6.3
OIIK-8.1 OIIK-
8.2 OIIK-8.3
IMK-2.1 [1K-3.2
4.4 IToaroroBka k sk3aMeHy /DKk3aMeH/ 1 27 OIIK-6.1 OTIK- JI1.1J11.2
6.2 OIIK-6.3 JI1.3J12.2
OIIK-8.1 OTIK- | JI2.3J13.1
8.2 OIIK-8.3 JI3.2
I1K-2.1 [1K-3.2 313233
Paznen S. CamocrositenbHasi padorta
2 cemecTp
5.1 IlonroroBka K KOHTPOJIBHBIM 2 8 OIIK-6.1 OIIK- J1.1
paboram /Cp/ 6.2 OIIK-6.3 JI1.4J12.1
OIIK-8.1 OIIK- | JI2.4J13.1
8.2 OIIK-8.3 JI3.2
IMK-2.1 I1K-3.2 313233
5.2 IToaroroska K 1abopaTopHO- 2 2 OIIK-6.1 OIIK- JI1.1
TpakTUIecKuM 3austusMm /Cp/ 6.2 OIIK-6.3 JI1.4712.1
OIIK-8.1 OIIK- | JI2.4J13.1
8.2 OIIK-8.3 J13.2
IMK-2.1 [1K-3.2 313233
53 IMonrororka k 3auéty /Cp/ 2 8 OIIK-6.1 OIIK- JI1.1

6.2 OIIK-6.3 JI1.4712.1
OIIK-8.1 OIIK- | JI2.4J13.1
8.2 OIIK-8.3 JI3.2
IK-2.1 I1K-3.2 8103233

S. ®OHJI ONEHOYHBIX CPEJACTB

Pabouast mporpamMma IUCIMIUIMHBEI oOecrieueHa (OHIOM OIEHOYHBIX CPEACTB AN IMPOBEHACHHS TEKYIIETO KOHTPOIS U
npoMexyTouHoil arrectauuu. Comepkanue GoHAa OLIEHOUHBIX CPEACTB NpeacTanieHo B [Ipunoxenuu 1 u 2.

6. YA EBHO-METOJNMYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUME JUCIUIIJINHBI (MOAYJIS)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas iMTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo,

JI1.1 |Eropos, B. B./B. B. Heoprannueckas n aHaTuTHYECKast XUMUS. AHATTUTHYECKAsT XUMHSI CaHkr-
Eropos, H. U. [OnexrponHsIii pecypc]: yaeOHHK IerepOypr :
BopoOseBa, 1. T Pexxum noctyna: https://e.lanbook.com/book/45926 Jlansb, 2014
CunbsBecTpoBa

JI1.2 | CyBopos, A. B./ A. B. |O6mas u Heopranuveckas Xumusi B 2 T. Tom 1 [DneKTpoHHBIH pecypc]: yueOHHK Mocksa :
CyBopos, A. b. JUISI By30B M3narenscTBO
Huxonbckuil. Pexxum noctyna: https://urait.ru/bcode/451817 IOpaiit, 2020




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbCcTBoO,
JI1.3 |Huxonsckuit, A. B. / O6mas u Heoprauudeckast Xumus B 2 T. Tom 2 [DnekTpoHHBIH pecypc]: yueOHHuK Mocxksa :
A. b. Hukoneckuii, A. | 1 By30B H3narenscTBO
B. CyBopos. Pesxum nmoctyma: https://urait.ru/bcode/451818 IOpaiir, 2020
JI1.4 |Huxuruua, H. T./ H. AHaIATUYECKAS XUMHS U PU3UKO-XUMIUECKAE METOIBI aHAIN3a [ DIEKTPOHHBIH Mockga :
I'. Huxuruna, A. T pecypc]: yueOHHK U IPaKTHKYM JUIS BY30B M3narenscrBo
Bopucos, T. U. Pesxxum noctyna: https://urait.ru/bcode/449690 FOpaiit, 2020
XaxaHuHa; IMOJ
penaxuueit H. I,
Huxutunoit
6.1.2. lonoTHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3ariaBue H3parenscTBO,
JI2.1 |Lurosuy, 1. K. Kypc ananurudeckoit XUMHH: y4eOHUK CII6.: Jlans,
2004
JI12.2 | Xomuenko, I'. II., Heoprannueckas xumusi: yued. AJis CTYJIEHTOB C.-X. By30B M.: Beicmi.
Hurosuy, U. K. k., 1987
JI2.3 | Anekcanaposa, D. A./ | Xumus HeMeTayuioB [ NEKTPOHHBIN pecypc|: YIeOHUK U IPAKTHKYM JJISl BYy30B Mocksa :
3. A. Anekcannposa, |Pexum moctyma: https://urait.ru/bcode/451483 M3narenscrBo
. U. Cunopora IOpaiit, 2020
JI2.4 | A.U. Anapues, I. K. | AHamuTrueckas xuMus [DIeKTPOHHBIH pecypc]: yueOHOoe mocodue i By30B Mocksa :
Jlynenxko, T. IT. Pesxxum moctyma: https://urait.ru/bcode/453200 UznarenbcTBO
Anekcangposa, A. A. IOpaiit, 2020
Kazaxosa
6.1.3. MeTtoauueckue pa3padboTKu
ABTOpBI, COCTAaBUTEIIN 3arnaBue W3narenbcTBo,
JI3.1 | Tommauesa, JI. H., Heopranuueckast u ananuTHyecKkas XMMHUs: METOJ. YKa3aHUs Kwupog: Bsr.
Mapyrun, B. A. I'CXA, 2005
JI3.2 |Maxanosa E.B. OpraHu3anus caMoCTOATEIHHON pabOTH 00yUYarOIIUXCs [ DIIeKTPOHHBIH Bar ICXA,
pecypc]: yaebHO-MeToI. mocobue it 00yJaronmxcst Bcex GopM o0yueHus 2017
YpOBHsI OakaaBpuara, CIIeHAIUTETa 1 MATHCTPATYPhI
Pesxum noctyma: http://46.183.163.35/MarcWeb2/Found.asp
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"
D1 | XuMuK: caiit o xumun [DnekTpoHHBIH pecypc]. - Peskum noctymna: http:/www.xumuk.ru/ - 3arun. ¢ skpaHa
D2 | DnekrpoHHas OMONIMOTEKA MO XUMHHU [ DIEKTPOHHBIH pecypc]. - Pexxum moctyna: http://www.chem.msu.su/rus/elibrary/ -
3ar. ¢ skpaHa
93 | Hayunas snexrpoHHast Onbnuoreka [ DneKTpoHHBIH pecypce]. - Pexum goctyma: http://elibrary.ru/defaultx.asp. - 3arm. ¢
JKpaHa
6.3. [lepeuenb nHPOPMALMOHHBIX TEXHOJIOT Ml
6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust
6.3.1.1 | Onmepannonnas cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | Aatusupycuoe I10 Kaspersky Endpoint Security
6.3.1.4 | Free Commander 2009/02b
6.3.1.5 | Google Chrome 39/0/21/71/65
6.3.1.6 | Opera 26/0/1656/24
6.3.1.7 | Adobe Reader XI 11/0/09
6.3.1.8 | KoncynbranT I[lnroc
6.3.1.9 | T'apanT Aspo
6.3.2 Ilepeyenb HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM U COBPEMEHHBIX NMPO(ecCHOHAIBHBIX 023 TaHHBIX
6.3.2.1 | Undopmarmonnas crnipaBovnas cucrema: Koncymprantlinroc
6.3.2.2
6.3.2.3 | UadopmarrionHas cripaBodHas cucteMa: [apanT
6.3.2.4 |Ilpoeccuonanpuas 06a3za ngaHHBIX: OnekTpoHHBId kKatamor @IBOY BO Bsarckuit TATY Pexum goctyna:
http://46.183.163.35/MarcWeb2
6.3.2.5 | IIpodeccronanbuas 6a3a ganHbix: Hay4nas snekrporHas oubmuorexa elibrary.ru Pexxum moctymna: http:/elibrary.ru/




6.3.2.6 |[Ipodeccuonanbhast 06a3a maHHBIX: EjnuHOE OKHO JgocTyma K HHGOPMAlMOHHBIM pecypcaM, Pexum mgocryma:
http://window.edu.ru/

6.3.2.7 | llpoeccuonanpuas ©0aza JaHHBIX: EOuHOEe OKHO JocTyma K oOpa3oBaTelbHBIM —pecypcaM, Pexum goctyna:
http://fcior.edu.ru/

6.3.2.8

6.3.2.9 |IIpodeccuonanbhast 0a3a JaHHBIX: 3apyOeXHBIH SJIEKTPOHHBIM pecypc u3marenbcTBa SpringerNature, Pexwm
noctyna:http://springernature.com

6.3.2.1

6.3.2.1 |Ilpoeccuonanpuas  6aza  maHHBIX:  3apyOeXHbIl  DJEKTPOHHBIM  pecypc  u3nartenbctBa  Elsevier, Pexum
1 | moctyma:http://elsevier.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 | CBezneHus 0 MaTepUAIbHO-TEXHUUECKOM 00eCIedeHuH JUCLUIUIMHEBI TipeicTaBieHsbl B [Ipunoxenuu 3.

8. METOANYECKHUE YKA3AHMUS 1JISA OBYYAIOIIUXCS 10O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIST)

OcBoeHNE TUCIUILIMHBI IPOBOAUTCS B (OpMe ayTUTOPHBIX 3aHATHI W BHEAYAWTOPHOH CaMOCTOATENIBHOH Pa0OTHI 0OyUarOIIHXCS.
IIpu mpoBeneHUH ayIUTOPHBIX 3aHATUI MPELyCMOTPEHO INPHMEHEHHE CIICAYIOIMUX WHHOBAIMOHHBIX (OpM yueOHBIX 3aHATHH,
pa3BUBAIOIIUX Yy OOYYarOLIMXCS HABBIKM KOMAaHIHOW paOOoThl, MEXKIMYHOCTHOM KOMMYHUKALUM, NPUHATHUS PEHICHUH, JHIEPCKUE
KadecTBa: paboTa B MalbIX IPYIIAxX; AUCKYCCHs; OOCYXIEHHE M pa3pelleHHE Ipo0ieM; TBOPUYECKUE 3aJaHMs; pa30op KOHKPETHBIX
curyaruid. KommaecTBo 4acoB 3aHATHI B HHTEPAKTUBHEBIX (JOpMax OmpeeneHO yIeOHBIM ITaHOM.

[IpakTrdeckass MOATOTOBKA TIPH peaTM3aldy IUCIMIUIMHBI OPTaHHW3yeTCs IIyTeM IIpOBeJeHUS 1abopaTOpHEIX paboT M WHBIX
AHAJOTUYHBIX BHJOB Y4eOHOH MeATelTbHOCTH, IPEeIyCMAaTPUBAIONINX yJacTHEe OOYYarOLIUXCS B BBINOTHEHHH OTICIBHBIX JJIEMEHTOB
pabor, cBsI3aHHBIX ¢ OyaymIeil NpodecCnOHANBEHOM 1eITeIbHOCTBIO.

BreaynutopHas camocTosITeNnbHas paboTa OCyIIECTBISETCS B CIEAYIOMuUX Gopmax:

*CaMOCTOSTEIBHOE U3YICHUE TEOPETUIECKOTO MaTeprana (TeM AUCIUTLTAHEI ),

*IIO0AI0TOBKA K J'Ia60paTOpHI>IM 3aHATHAM,

*BBINOJIHEHUE JIOMAIIHUX UHIMBUyaIbHbIX 3a/JaHUM;

*[I0ArOTOBKA K MEPOIPUATUAM TEKYILErO KOHTPOILS;

*IIOAI0TOBKA K HpOMe)KyTO‘-IHOﬁ aTTCCTaluu.

ITpu opraHM3alul CaMOCTOSATENIBHOW PaOOTHl HEOOXOIMMO, IPEXkKIE BCEro, oOpaTHTh BHHMAaHHEC HA KIFOYCBBIC ITOHATHS, HECYIIHE
OCHOBHYIO CMBICJIOBYIO Harpy3Ky B TOM WJIM HHOM pa3Jieie YIeOHOH JUCIUTUINHBI.

1.CamocTosiTeNbHOE U3YUYEHHUE TEM JTUCIUTLTNHBI

Jnst paboTsl HEOOXOANMO O3HAKOMHTBCSA C YUEOHBIM IUIAHOM [UCUMIUIMHBI M YCTQHOBUTH, KAaKOE KOJIMYECTBO YacOB OTBEACHO
y4eOHBIM IUTAaHOM B IIEJIOM Ha W3YyYeHHE IHUCIMIUIMHBI, Ha ayJuTOPHYI0 paboTy C TperojaBaTelieM Ha JIGKIMOHHBIX U
HPaKTUYeCKUX (CEMHUHAPCKHX), J1a0OpaTOpPHBIX 3aHATHAX, a TalKe HAa CaMOCTOATENbHYI0 paboTy. C Henplo ONTHMAalIbHON
CaMOOpPraHHU3allMy HEOOXOANMO CONOCTaBHUTh 3Ty MH(OPMAIHMIO C rpauKoM 3aHSATHI M BBIIBUTH HauOolee 3aTpaTHbIEC M0 BPEMEHH
U 00BEMY TEMBI, YTOOBI 3apaHee ONPEAENUTh I ceOs Ieproisl 00beMHbIX 3aaHui. LlenecoobpasHo HadaTh paboOTy ¢ U3YyUCHUS
TEOPETHYECKOr0 MaTepuaja, OCHOBHBIX TEPMHHOB M MOHATHII Kypca M C IHCEMEHHBIX OTBETOB HAa WHAWBHIYaJIbHBIC M TECTOBBIC
3a/1aHusL.

2.IToAroToBKa K JIGKIMOHHBIM M J1a00PaTOPHBIM 3aHATHSIM.

Tpagunmonno# ¢Qopmoil mpenoxHeceHHss Marepuana sgBIsSeTcs Jekumsa. Kypc Jeknuii mo mpeaMeTry JaeT  HeoOXOANMYIO
uHpOpMAIMIO IO U3YYEHHIO 3aKOHOMEPHOCTeH U TEeHIEHIMH pa3BUTHA O00BEeKTa M IpeAMeTa MHCCIEeJOBaHUS H3ydaeMOoi
JUCHUIIIMHBL. JIEKIMOHHBI Marepuan pPeKOMEHIyeTcs KOHCHEKTHpOBaTh. KOHCHEKTHI MO3BOJSIOT OOydYaromeMmycsi HE TOJBKO




HONy4YHUTh OoMbIIe HHOPMAIMHU HA JIEKIIUU, HO ¥ IPaBUIBHO €T0 CTPYKTYPHUPOBATH, a B JATbHEHIIIEM - JTy4Ille OCBOHTS.

[ToaroroBka K J1a0OpaTOPHBIM 3aHATHSAM HOCHUT Pa3IMYHBIA Xapakrep Kak MO COACPXKAHUIO, TaK M IO CIOXHOCTU HCHOIHCHHS.
MHorue JabopaTopHbIe 3aHATHS TPEOYIOT OONBIIOW HWCCIEMOBATENBLCKON paboThl, W3Y4YCHUS JIONONHHUTEIBHOW HAyIHOMH
nurepatypsl. [Ipexxae 4eM NPUCTYNUTH K BBITOMHEHHIO TaKOW PabOTHI, 00ydaromeMycss HEOOXOANMO O3HAKOMHTHCS OOCTOSTENBHO
C CoACpKaHMEM 3aJlaHud, YSACHUTHL €ro, OLHCHUTb C TOYKHM 3pCEHUSA BOCHPUATHUA W 3allOMHUHAHUA BCE COCTABJIAOIIME €I0
KOMIIOHEHTBI. Pe3ynbpTaThl SKCepUMeHTa, IpadUKd W T.JA. CICAYeT CTPEMHTBCS HOIYYUTh HEHNOCPEICTBEHHO HPH BBINOJTHEHHH
paboTHI B T1abOpaTOpPHH.

3.HOZ[FOTOBK8. K MCPONPUATHAM TCKYIICTO KOHTPOJIA

B KoHIle M3y4eHUS KaKIOH TEMbl MM HECKOJIBKMX TEM OOBIYHO TMPOBOAUTCS TEMAaTHYECKas KOHTPOJbHAs padoTa WU KOJIOKBHYM,
KOTOpBIE SIBISIFOTCS CPEACTBOM IMPOMEXKYTOYHOTO KOHTPOJS OICHKH 3HaHWi. [IOATOTOBKA K HHM 3aKIIOYaeTCsl B IOBTOPEHHUH
MPOMISHHOTO MaTepHaja W IOBTOPHOM peIIeHHH 33JaHuil, KOTOpble paccMaTPUBAIMCh HA 3aHATUSAX, a TaKKe B BBIIOJIHEHUH
3aIaHUH JJ151 CAMOCTOSATEILHON pabOTHI.

4.ITonroToBKa K NpOMEXYTOUYHON aTTecTaluu

IlonroroBka K 3auery, OHK3aMEHY SBISIETCA 3aKIIOUUTENbHBIM 3TallOM H3YyY€HMs JAUCLUUILUIMHBI U SABISIETCS  CPEICTBOM
IPOMEXYTOYHOI0 KOHTpois. IIoAroToBka K 3adeTy INpPEAIoyaraeT U3ydyeHHE KOHCIEKTOB JICKIMH, PEKOMEHIYEMOH JUTEpaTypbl U
JIpyTUX HMCTOYHMKOB, IIOBTOPEHHE MAaTE€PHajIOB IPAKTMYECKUX 3aHATHH. B mpouecce MOArOTOBKM K 3a4€Ty BBIABILIIOTCS BOIPOCHI,
MO KOTOPBIM HET YBEPEeHHOCTH B OTBeTe JHOO OTBeT oOywaromieMycss He sceH. J[aHHBIE BONIPOCHI MOXKHO YTOYHHTH ¥
IpEenoAaBaTes A0 caauu 3a4éTa.




[Tpunoxxenue 1

MuHUCTEPCTBO CEIIBCKOIO X03siicTBa Poccuiickont denepanuu
®denepalibHOE rOCYAAPCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«BATCKMI TOCYIapCTBEHHBIN arpOTEXHOJOTHYECKUM YHUBEPCUTET)

®OH/J] OHEHOYHBIX CPEICTB
IUTSL IPOBEICHUS TIPOMEKYTOYHOM aTTECTAIIUH 110 JUCIIUTUTHHE
XuMHs HeOPraHUYecKasi 1 AaHAJTUTHYECKast
Hamnpasnenue nmoarorosku 06.03.01 - buosorus
Hamnpasnennocts (mpoduiis) mporpamMmsel OakanaBpuata « bHoIKOIOTHs
KBanudukamnus 6akanaBp

Kupos 2021



1. Onucanue Ha3HAYEHUS M COCTABA (DOH/IA OLIEHOYHBIX CPEJCTB

Hacrosmuit gonn ouenounsix cpencts (@OC) Bxomut B cocTaB paboueil mporpaMMbl TUCIUIUINHBL « XUMHUS
HEOpraHUYecKasl U aHAIMTUIECKas» W TpeIHa3Ha4ueH JUIsl OLCHKH IUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHUS - HHINKATOPOB
JOCTIKEHHSI KOMIIETEHIMH (3HAHUI, yMEHHIA, HABBIKOB), XapaKTEPU3YIOIIMX 3Tarbl HX (opMHUpoBaHHs (11.2) B IIpoLiecce
W3Y4YEHUS TaHHON TUCITUILIHHBIL.

@®OC BritogaeT B ce0sl OLEHOYHbIE MaTepHalIbl ISl IPOBEACHHS MMPOMEKYTOYHON aTTeCTallK B (hopMe IK3a-
MeHa.

®OC pa3paboTaH Ha OCHOBaHHU:

- (henepasIbHOTO TOCYJAPCTBEHHOI0 00Pa30BaTENBHOI0 CTAHIapTa BBICIIETO 00pa30BaHus M0 HAIIPABJICHUIO ITOJrOTOBKH
06.03.01 Buonorwust (ypoBeHb OakagaBpraTa), yTBepKIEHHOT O prka3zoM MunoOpHayku Poccuu ot 07.08.2020 1. Ne 920;
- OCHOBHOU MPOQeCcCHOHATBHON 00pa30BaTEIbHON MPOrpaMMEBI BBICIIETO 0Opa30BaHUs IO HANPABJICHUIO ITOATOTOBKH
06.03.01 buonorus; HanpaBIeHHOCTH (TTpoduib) MporpaMMel OakaitaBpuara buoskomorus;

- Ionoxenunst «O dopMupoBanny QoHIA OLEHOYHBIX CPEJCTB JIsi IPOMEKYTOUHOW M UTOTOBOW aTTECTAl[UH 00ydaro-
LIMXCs TTI0 00pa3oBaTeNIbHBIM MPOrpaMMaM BBICIIIETO 00pa30BaHHsD).

2. IlepeyeHb KOMMeTEeHINI ¢ yKa3aHHEM 3TANoOB UX (OPMHPOBAHNS B MPOIecCe OCBOEHHUS 00pa30BaTeILHOI NPO-
rpaMMbI

Ob6menpodeccuoHalbHbIe KOMIETEHIUM:

OIIK-6: CrocoOeH Mcnonb30BaTh B MPOPECCHOHAIBLHON JIEITENbHOCTH OCHOBHBIE 3aKOHBI (DU3UKH, XUMHH, HAYK O
3emite ¥ OHONTOTHH, MPUMEHSATH METO/IbI MATEMATHUECKOTO aHAIM3a U MOJICTTMPOBAHUS, TEOPETHUESCKUX U IKCIICPHMEH-
TaJIbHBIX HCCHCHOBaHHﬁ, HpI/IO6pCTaTI) HOBBIC MAaTEMATUYICCKUE U €CTCCTBCHHOHAYYHBIC 3HaHHNS, UCIIOJIb3Ysl COBPEMEH-
Hble 00pa3oBaTeNbHbIC 1 HH(POPMAIIMOHHBIE TEXHOIOTHH.

OIIK-8: CriocobeH ncmosib30BaTh METOIBI cOOpa, 00PabOTKH, CHCTEMATH3AIIMK U MPEACTABICHHUS MOJICBOM U J1abopa-
TOPHOH MH(OPMaIHU, TPUMEHSITh HABBIKA PA0OThI C COBPEMEHHBIM 000pYy/I0BaHHEM, aHAJIH3UPOBATh MOJTYYEHHBIE pe-
3YJbTATHI.

ITK-2: CnocobeH k y4acTHio B paboTe 0 MUKPOOHOJIOIMYECKOMY, THAPOOUOIOTHYECKOMY U THIPOXUMHUYECKOMY MO-
HHUTOPHUHTY BOJIOEMOB U OXPaHe BOJHBIX OHOPECYPCOB

IIK-2.1: 3Haer: MeTOBI, CITIOCOOBI M METOMKH MTPOBEICHHS MUKPOOUOIOTHUECKOT0, THAPOOHOIOINIECKOr0 U THAPOXH-
MHYECKOr0 MOHUTOPHHIa BOAOEMOB; OCHOBHBIE BUJ/IbI U UCTOUYHHKH aHTPOIIOTEHHOTO 3arps3HEHUS] BOIHBIX O0OBHEKTOB,;
HOPMATHBHBIE PABOBbBIE AKThI IKOJIOI'MYECKOTO KOHTPOJISI BOJHBIX OOBEKTOB ISl 1IeIeil MOHUTOPUHTA Cpebl OOUTAHHS
BOJIHBIX OMOJIOTHYECKHX PECYPCOB

IK-3: Cnioco0eH K y4acTHIO B MEPOINPHATHSX 110 IKOJIOIMYECKOMY MOHUTOPUHTY M OXPaHe OKPYXKAIOLIEeH Cpe/ibl ¢ Mo-
MOIIBI0 OMOTEXHOJIOTHUECKUX METOJIOB

IIK-3.2: YMeer opraHi30BbIBATh MOHUTOPUHT [TOJJHA30PHBIX TEPPUTOPHIA C TPUMEHEHHEM PUPOJOOXPAHHBIX OMOTEX-
HOJIOTHIf; MPOU3BOIUTH 3a00p MPOO BOABI, MOYBBI, BO3yXa U OUOIOrHYECKUX OOBEKTOB JUISi OLIEHKH JKOJIOTHYECKOro
COCTOSIHMS TIOJAHAJ30PHBIX TEPPUTOPHI; MPOU3BOIUTH Ja0OPAaTOPHBIE UCCICAOBAHMUS, 3aMePbl, aHAIM3bl OTOOPAHHBIX
MIPUPOTHBIX 00Pa3IOB C HCHOIB30BAHHEM JIA00OPATOPHOTO 00OPYAOBAHUS;, IPOM3BOANTD CTATUCTUUECKHIA aHATIN3 MTOTY-
YEeHHBIX JAaHHBIX O COCTOSHHH TOJHAI30PHBIX TEPPUTOPHIA; ONpPEesITh YPOBEHb U XapaKTep BPEJIOHOCHOTO BO3JCH-
CTBHsI OMOTEeHHBIX (PAKTOPOB HA OKPYKAIOIIYIO CPEy; KOHTPOIUPOBAThH COONIO/IEHHE JEHCTBYIOIIETO SKOJIOIHYECKOr0
3aKkoHozarenscTBa Poccuiickont denepanyy, HHCTPYKLUUHI, CTAaHAAPTOB M HOPMATHUBOB 10 OXPaHE OKPYKAOLLEN CPebl

JTansl (popMUPOBaHUS KOMIIETEHIHi B MpoLecce OCBOeHHs 00pa30BaTeJIbHOI MPOrpaMMBbl 10 HATIPABJICHHIO
06.03.01 «buosorus», HanpaBJIeHHOCTH (Mpodnab) «BHOIKOIOrHs»

Kon Oransl GOpMHUPOBAHUSI KOMIETEHIIMY B TIPOIIECCE OCBOSHHS 00pPa30BaTENbHOM MPOTrPAMMEI

dbopmu- HauanbHeIi Tan OCHOBHOM 3Tall 3aKTIOYUTEIBHBIA dTal

pyemoit

KOMITe-

TEHLIUN

OIIK-6 b1.0.09 MaremaTuka b1.0.12.02 Xumus opranngeckas b1.0.38 Cratuctuka
b1.0.11 ®muka b1.0.12.03 Xumus ¢usmyeckas u komio- | 51.0.39 Maremarndeckue me-
b1.0.12.01 Xwumusa Heopra- | umHas TOBI M MOJIENIH B OHMOJIOTHH

HAYECKasl U aHAJIUTHYECKAs
b1.0.13 T'eorpacus
B1.0.14 O6uiasa ouosorus

B1.0.22 buoxumus

B52.0.04.01(I1) [penmummomHas
MPaKTHKa, B TOM YHCIIC HAYTHO -
HCCcIIeioBaTeNbCcKast pabora
Bb3.0.01.01 IloaroroBka k mpo-
Henype 3aIuThl U 3alliTa BbI-
MyCKHOW  KBaMH(PUKAITMOHHON
paboThI

OIIK-8 b1.0.12.01 Xumus Heopra-
HUYECKas M aHAJNTHYECKast

b1.0.12.02 Xumus opranugeckas

Bb1.0.29 buostuka




B1.0.16 3oomorus Oecmo-
3BOHOYHBIX

B1.0.17 3oomorus 1mo3Bo-
HOYHBIX

B2.0.01.01(Y) YueOHas
MpakTHKa  (O3HAKOMUTEIb-
Hast) 300JI0THs

b1.0.12.03 Xumus ¢uznveckas M KOJUIO-
naHas

b1.0.22 buoxumus

Bb1.0.33 OcHOBBI Hay4HBIX HCCIIEIOBAHUM
Bb2.0.01.02(Y) Yuebnas mpaxtuka (0o3Ha-
KOMHUTEJbHAs1) buomorns m cucremaruka
3Bepeil

Bb2.0.01.03(Y) Yuebnas mpaxtuka (o3Ha-
KOMUTENbHas) buonorns um cucremaruka
ITHI

b1.0.39 Marematuueckue Mme-
TOZIBI ¥ MOZIENIN B OHOJTOTHH
b52.0.04.01(IT) ITpenumnomuas
MPAKTHKa, B TOM YHCIIE HAyqHO -
uccienoBaTenbekas padbora
b3.0.01.01 IToaroroBka k mpo-
Heaype 3aIliuThl W 3alluTa BbI-
ITyCKHOM  KBaJIM(pUKAIIMOHHOM
paboTsl

[K-2 b1.0.12.01 Xumusa neopra- | 51.0.12.02 Xumus opranudeckas B1.B.17 Mertonsl 3konoruye-
Huueckas ¥ aHamutuaeckas | b1.0.12.03 Xumust ¢usudeckas U KOJUIO- | CKHX HCCIIEIOBAaHHUN
B1.0.16 3oomorus Oecmo- | uaHas b1.B.19 AkBakynbTypa
3BOHOYHBIX Bb1.0.18 Mukpobuonorus u Bupyconorust | 52.B.02(Y) Hayuno - uccneno-
b1.0.17 3oonoruss mno3so- | b1.0.22 buoxumus BaTelIbCKas paboTa
HOYHBIX b1.B.03 IIpuxnamnas 3KOI0THs B52.0.04.01(IT) IpenmuromMuas
b1.0.21 Huronorus u ructo- | b1.B.05 I'eoskomnorus MPAKTHKa, B TOM YMCJIE€ HAYYHO -
JIOTHS b1.B.ZIB.01.01 Dxonoruyeckas Xumust HCCIIeIoBaTeIbCKast paboTa
Bb2.0.01.01(Y) VYuebnas | 51.B.JIB.01.02 Xumuueckue metons! koH- | 53.0.01.01 IoaroToBka k mpo-
npakTHKa (03HAKOMHTENb- | TPOJISL OKPYKAIOIIEH Cpebl Heaype 3aliuThl U 3alluTa BbI-
Hast) 300J10TUst b1.B.IB.02.02 ®nopa u ¢payna KupoBckoil | myckHOH — KBaJU(HKAIIOHHOW
B2.B.01.01(Y) VYuebHast | obnactu paboThbI
npakTuka (npaktuka mo no- | 52.B.01.04(Y) YueOHas mpakrthka (mpax-
JIy4eHUIO TIEPBUYHBIX TPO- | THKA IO MOJYYEHHIO MEPBUYHBIX Mpodec-
(eccuOHaNbHBIX YMEHUI M | CHOHAJILHBIX YMEHHH W HaBblikoB) Crienu-
HaBBIKOB) ODKOJIOTHS pacTe- | ajibHasi 110 SKOJIOTHH
HUl ¢ ocHoBaMu ¢uroneno- | 52.B.02.01(IT) Ilpaktuka mno npoduiio
JIOTHH npo(heCCHOHAILHOM NIeSTeIbHOCTH

[1K-3 b1.0.12.01 Xumus neopra- | 51.0.12.03 Xumus ¢uzudeckas u kowio- | 51.0.28 Beenenue B 6norexHo-

HHUYCCKAA U aHAJTUTUYCCKast

b1.0.12.02 Xumust
OpraHu4eckast

b1.0.21 Iuronorus m
THCTOJIOTHSI

b1.B.14 Y4&rsl KUBOTHBIX
Bb2.0.01.01(Y) VYueOHast
npakTuka  (O3HAKOMHUTEIb-
Has) 300J10THs
B2.B.01.01(Y) YuyebHas
MpakThka (IpakTUKa 0
TIOJTYYEHHIO MIEPBUYHBIX

npoeCcCHOHANBHBIX YMEHHIA
U HABBIKOB)  ODKOJOTH
pacTeHM C  OCHOBaMH
¢uroLeHONOrHH

WHAs
b1.0.18 Muxpo6HoIorust 1 BUpyCOIOT U
b1.0.41 Dxonoruyeckoe npaBo

b1.B.03 Ilpuknamnas oskonorusbl.B.05
I'eoskonorus

b1.B.07 DOkomorus dYeimoBeka M COIHAIb-
HBIE TIPOOJIEMBI

b1.B.11 IIpaBoBBIe OCHOBBI OXpaHBI MPH-
POIBI ¥ IPHPOIOTIOIB30BAHMUS

B1.B.12 [TouBoBeneHMe ¢ OCHOBAMH I'€0JIO-
THH

b1.B./IB.02.01 PerroHanbHas 3KOJIOTHS
b2.B.01.02(Y) YuebHas mpakTuka (IIpax-
THKA 110 MOJYYEHHUIO MEPBUYHBIX Mpodec-
CHOHAJIHBIX yMEHHHA U HaBBIKOB) IlouBo-
BEZICHHE C OCHOBAMM T'€OJIOTHH
b2.B.01.03(Y) Yuebnas mpakTuka (IIpax-
THKA TI0 TOYYSHHIO TIEPBUYHBIX Tpodec-
CHOHAJIBHBIX YMEHUH M HaBBIKOB) OOmras
SKOJIOTHS

b2.B.01.04(Y) Yuebnas mpakTuka (IIpax-
THKA 10 MOJYYCHHUIO MEPBUYHBIX Mpodec-
CHOHAJIBHBIX yMEHWHA M HaBBIKOB) Crenu-
aJbHAS TI0 KOJIOTHHI

Bb2.B.02.01(IT) Ilpaktuka mo npodmiIro
po¢eCCHOHATBFHOMN e TETFHOCTH

JIOTUIO ¥ OMOWH)KEHEPHIO
b1.0.38 Cratucrtuka

b1.B.09 Dxonornyeckas oreHka
’KMBOTHOBOIUECKHX OOBEKTOB
b1.B.10 I'mruena u4emoBeka H
JKMBOTHBIX

B1.B.15 Dxomoruyeckas 3Kc-
MepTu3a 1 ayauT

b1.B.16 3anoBennoe nemno
b1.B.17 Meronsl dKomoruye-
CKHMX HCCJIEJOBAHUHN
b1.B.21 OcnHoBbl
CKOM 0€30I1aCHOCTH
b1.B.ZIB.03.01 3Okomnorndeckue
aCHEKTHI 3€MJIETIOIb30BaHUS
b1.B.ZIB.03.02 MeHemkMeHT B
9KOJIOTHH

OT/.B.01 GIS-rexnonorun B
HKOJIOTYECKOM MOHUTOPHHTE
OT/I.B.02 JlanmmadToBeneHne
b2.B.02(Y) Hayuno - ucciemno-
BaTeNbCKas paboTa
B52.0.04.01(I1) [Ipenmummomuas
MPaKTHKa, B TOM YHCIIEe HAYIHO -
HCCIIeioBaTeNbCcKast pabora
Bb3.0.01.01 IloaroroBka Kk mpo-
Henype 3aIluThl U 3alluTa BbI-
MyCKHOW  KBaTH()UKAITMOHHON
paboTh

OKOJIOTHYEC-




3. Ililanupyemble pe3yJIbTATBI OCBOCHHs 00pPa30BaTeIbHOH NMPOrpaMMBbI MO AMCHUILIMHE, BBIPAKEHHBbIE 4yepe3
KOMIIETCHIIMH M MHAMKATOPBI UX JOCTHKEHMI, ONUCAHUE IIKAJI OLCHHUBAHUS

Kop "
HauMe-
HOBaHHE
$hopmnu-
pPYeMBbIX
KOMIIe-
TEeHIHH

Kox m HammeHoBaHue HHAWNKATOPA NOCTHKCHUHA

¢opmupyemoii koMneTeHIUH

HanmeHoBaHue KOH-
TPOJIMPYeMBIX pa3je-

JIOB H TEM

HaumeHnoBaHue one-
HOYHOI'0 CPeICTBA
TPOMEKYTOYHOM aT-
TecTaluu

OIIK-6

OIIK-6.1

3HaeT: OCHOBHEIC KOHIICIIIMH W METOBI,
COBPEMEHHBIE HAIPABJICHUS MaTEMaTHKH,
(hU3MKH, XMMHUU U HayK O 3eMJie, aKTyajlb-
HbIC TPOOJEMBI OWONIOTMYCCKHX HAYK U
MIEPCIIEKTUBBl  MEXKIUCIUIUTMHAPHBIX HUC-
cJIeOBaHUN

Paznen Conepxanue,
TEMBL.

BCC

OIIK-6.2

YMeerT: UCIoNb30BaTh HAaBBIKU J1a00paTOp-
HOI pabOTBI U METOJIBI XUMUH, PU3HUKH, Ma-
TEMaTUYECKOT 0 MOJIEIMPOBAHUS U MaTeMa-
THYECKOM CTAaTHCTUKU B NPOQECCHOHANb-
HOM J1eATeNTbHOCTH

Paznen Conepxxanue,
TEMBL.

BCC

OIIK-6.3

BrazmeeT: METOAAMH CTATUCTHYECKOTO OIle-
HHUBAHUA U HpOBepKI/I T'UI1oTE3, HpOFHO3I/I-
pOBaHI/Iﬂ HepCHeKTHB 1 COIMAJIbHBIX II0-
CIICZICTBUH CBOEH MpodecCHOoHaTbHON fes-
TEIBLHOCTU

Paznen Conepxanue,
TCMBI.

BCC

3a4€T, DK3aMEH

OIIK-8

OIIK-8.1

3HaeT: OCHOBHBI€ THUIIBI 3KCIICAUIITMOHHOI'O
U 1abopaTopHOro 000pyI0BaHMs, OCOOEH-
HOCTH BBIOpaHHOTO 00BeKTa MPOodeccHo-
HAJIBHOM JeATENbHOCTH, YCIOBHS €ro Cco-
JepXKaHus U paboThl C HUM C yIETOM Tpe-
0oBaHUi1 OMOITHKH

Paznen Conepxanue,
TCMBI.

BCC

OIIK-8.2

YMeeT: aHaTU3UpOBaTh U KPUTHUYECKH OLie-
HHUBaTh Pa3BUTHE HAYYHBIX MJEH, Ha OC-
HOBE HMEIOIIHXCS PECYpPCOB COCTABUTH
IUIaH PellCHUs IOCTAaBIEHHOH 3a1a4H, Bbl-
OpaThb U MOAU(UIMPOBATH METOAUYECKHUE
NIPUEMBI

Paznen Conpepxanue,
TEMBL.

BCC

OIIK-8.3

Brageer: HaBBIKAMHM HCIIONB30BAaHHA CO-
BPEMEHHOI'0 00OpYIOBaHUS B IIOJEBBIX U
7Ta00OpaTOPHBIX YCIOBHAX, CIIOCOOHOCTBIO
IpaMOTHO OOOCHOBATh IIOCTABJICHHBIE 3a-
Ja4d B KOHTEKCTE€ COBPEMEHHOI'O COCTOS-
HUS TPOOJIEMBI, CIIOCOOHOCTHIO HCIIONB30-
BaThb MaTeMaTHYECKHE METOABI OLCHUBA-
HUS TUTIOTE3, 00pabOTKU IKCIIEPIMEHTAITb-
HBIX JaHHBIX, MaTeMaTHYeCKOro MOJEIH-
poBaHUS OHOJOTMYECKUX MPOLECCOB U
aJIeKBAaTHO OIIEHHUTH JOCTOBEPHOCTH M 3Ha-
YUMOCTb TIOJIy4E€HHBIX Pe3yJIbTAaTOB, IPea-
CTaBHTh UX B ITMPOKOH ayIUTOPUH U BECTH
JIHCKYCCHIO

Paznen Coneprkanue,
TEMBL.

BCC

3a4€T, DK3aMEH

[K-2

[K-2.1

3HaeT: METOABI, CIOCOOBI M METOAUKH TIPO-
BEICHHUST MHUKPOOHOIIOTHYECKOr0, TUAPO-
OUOTIOrMYECKOro U THAPOXUMHUUECKOTr0 MO-
HUTOPHHTa BOJOEMOB; OCHOBHBIC BHUJIBI U
HCTOYHHUKH AHTPOIOTEHHOTO 3arps3HEHUS
BOJHBIX OOBEKTOB, HOPMATHBHBIC IPABO-
BbIC aKThI HKOJIOTHYECKOr0 KOHTPOJISI BOJI-
HBIX OOBEKTOB JUIs LieJiell MOHUTOPUHTA
cpeapl oOMTaHWUA BOTHBIX OHMOIOTHYECKUX

pecypcoB

Paznen Coneprkanue,
TEMBL.

BCC

3a4éT, DK3aMeH




[K-3 [K-3.2

YMeer opraHu3oBeIBaTh MOHUTOPUHT NoN- | Pazgen Cogepxanue, Bce | 3a4€T, IK3aMeH
HAJ30PHBIX TEPPUTOPUM C NPUMEHEHUEM | TEMBI.
MIPUPOJOOXPAHHBIX OMOTEXHOJIOTHI; Tpo-
M3BOIUTH 3a00p MpoO BOIBI, MOYBHI, BO3-
ayXxa W OHONOrMYECKHX OOBEKTOB IS
OLIEHKU HKOJIOTUYECKOT0 COCTOSHUS MOJ-
HAJ30PHBIX TEPPUTOPHUI; TPOU3BOIUTH JIa-
GopaTopHbIe HCCIIEIOBAHUS, 3aMEphl, aHa-
JIM3BI OTOOPAHHBIX MPUPOAHBIX 00Pa3IoB C
WCIIONIb30BaHUEM J1a0OpaTOpHOro 00opy-
JIOBaHUs; IPOU3BOAUTH CTAaTHUCTHUUECKUI
aHaJIN3 TOJTYYEHHBIX JaHHBIX O COCTOSHUU
MOJHA/I30PHBIX TEPPUTOPUM; ONPENEATh
YPOBEHb M XapaKTep BPEIOHOCHOTO BO3-
JIEUCTBUSI OMOTEHHBIX (PaKTOPOB HA OKPY-
JKAFOIIYIO Cpelly; KOHTPOIUPOBATh COOIIIO-
JIeHHe JeUCTBYIOLIETO SKOIOTNYEeCKOro 3a-
KoHozaTenbcTBa Poccuiickoit ®eneparuu,
UHCTPYKIUI, CTaHAApTOB M HOPMAaTHBOB
110 OXpaHe OKPYKaIOLIeH Cpeabl

I[J'IH OLCHKHU C(l)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOIIUX KOMHCTGHHI/Iﬁ o AUCHHUIIIIMHE «Xumus HCOpraHu4ecKas 1 aHajinu-
THYCCKasH MPUMCHACTCSA CICAYIOIIas ‘ICTLIpéX6aHHbHa${ HIKaJia OLICHUBAHUA:

Ounenka Kpurepum oueHKn

«OT1nuaHO» OOyyaromuiicst MpaBUIILHO M TIOJTHO OTBETHII HAa BCE BOIPOCHI OMJIETa C HANMCaHUEM He-

(yposens 3) 00X0JMMBIX ()OPMYI U YPAaBHEHHI peaklvii, U3laraeT MaTepiai JOrM4HO U TOCIIe0Ba-
TEJIbHO, UCNIOJIB3YS TECPMUHOJIOTHIO, IIPUHATYIO B OpF&HPI'—ICCKOﬁ XHUMHH, OTBECYACT HA O0-
TMOJIHUTEJIBHBIC BOITPOCHI. JIOHyCTI/IMBI HE3HAYUTEIIbHBIC HCTOYHOCTH, KOTOPBIC 06}/‘13.}0-
LIMICS cpa3y UCIIPABIISIET.

«XoporIo» OOyyaronuiicst MPaBUIILHO, HO HEJIOCTATOYHO MOJHO OTBETHJI Ha BCE BOIPOCHI OMIIeTa ¢

(ypoBeHb 2) HaIlCaHUEeM HeOOX OAMMBIX (hOPMYJI U ypaBHEHHH PEaKLuii, JOITyCTUII HECYLIECTBCHHBIE

OIIMOKY, IPH U3JI0KEHUH MaTepHana JOIycKaeT HETOYHOCTH B (DOPMYJIUPOBKaX, HEYBe-
PEHHO BJIaIcET TEPMUHOJIOTHEH.

«Y IOBJIIETBOPUTEIILHO»

OOyuaronuiics OTBETWJI HEMOJHO HA BCE BONPOCH OMIIETa, IOMYCTHI CYLIECTBCHHBIE

(yposens 1) OUIMOKH ITPY HATTMCAHUH YPaBHEHHH PEaKIHii, OIMOKH UCTIPABIISET MOCIE YKa3aHUsI ITpe-
HoJaBaTes.
«HeynoBneTBopuTEIEHON OOyuaronuiics OTBETUII MEHEe, YeM Ha IOJIOBUHY ITOCTAaBJICHHBIX BOIPOCOB, JOITYCTHII

rpyOble OIINOKK NP HAMCaHUU (HOPMYN M YpaBHEHMH XMMUUYECKUX PEaKui, He Bia-
JieeT TEpMHUHOJIOTHEH, He OTBEYAaeT Ha HaBOJIINE M YTOYHSIOIIHE BOIPOCHL.

3auér orleHuBaeTCs Mo JABYXOAJIbHOM IIIKaJIe:

OneHnka

Kpurtepuu ouenku

«3a4yTeHO»

OOy4aroIMMCsl YCTIEITHO OCBOEH y4eOHbIH MaTepHall B TEUEHHE CEMECTpa, KOHTPOJIbHBIE pabOThI
HaNMCaHbl Ha TIOJOXKUTENbHBIE OLIEHKH, HET JOJITOB IO TEKYIIEMY KOHTPOJIIO YCIEBAEMOCTH, YTO
COOTBETCTBYET YPOBHIO ChOPMHUPOBAHHOCTH KOMIIETEHIMI HE HIDKE IIEPBOrO IO TEKyIIeH aTTe-
CTaIVH).

«He 3auTeno»

Y4eOHbIi MaTepral 00yJIaroIMMCS OCBOECH B HEJOCTATOYHON CTETIEHH; UMEETCS 3aI0JKEHHOCTD
0 TEKYIIEeMY KOHTPOIIIO YCIIEBAEMOCTH W/UITU HEYIOBJICTBOPUTEIbHBIC OIIEHKH 32 KOHTPOJIbHBIC
paboThI, YTO HMXKE MEPBOr0 YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMH 110 TEKYIIEH aTTeCTallun).

TecrtoBble 3agaHus A1 IPOBEPKU 3HAHHNA MO AUCIIUILINHE OIIEHUBAIOTCS MO ABYXOAJUIHHOM IIKaJIe.

OneHka

Kputepuu ouenku

«3a4yTeHo»

OOyuarommiicst BEIIONHWI TpaBIIbHO He MeHee 60% 3amannit (15 u Gonee u3 25), 4To COOTBET-
CTBYET YPOBHIO COPMUPOBAHHOCTH KOMIICTCHI[MI HE HIKE MEPBOTO.

«He 3auTeno»

OOyyaromuiics BEITOIHII paBUiIbHO MeHee 60% 3amanmii (MeHee 15 u3 25), 94TO HIKE MOPOTO-
BOTr0 (TIEPBOT0) YPOBHS CPOPMUPOBAHHOCTH KOMIICTEHITHIA.




4. TunoBbie KOHTPOJIBHBIC 3aJaHNUA WIN HHBIC MaTepHAaJIbl, HeO0XOAMMBbIe /ISl OLICHKH 3HAHUI, yMEHHI1, HABBIKOB
U (WJIM) ONbITA JeTEIbHOCTH, XaPAKTEPU3YIOIMX 3TaNbl (JOPMHUPOBAHNSA KOMIIETCHIUH B MpoLecce 0CBOCHHSA
o0pa3oBaTeJIbHOM NPOrPaMMBbI

Bonpocs! st NOAT0TOBKH K IK3aMeHy 0 AMCHUILINHE ""XMMHUS HeOpraHn4ecKasi M aHaTuTH4YecKas'" 1Id cTy-
JECHTOB, 00y4YaoIMXCs M0 HANpaBJdeHuI0 noArorosku 06.03.01 Buosorns

1. [epuomuueckutii 3akon JI.W. Menneneera. ['paduueckas GopMa BeIpakeHHs 3aKOHA, CTPYKTYpa TaOIUIIBI dJTe-
MEHTOB. XapaKkTep U3MCHCHHS HEKOTOPBIX CBOMCTB B COOTBETCTBHH 3aKOHA O TIEPHOANTHOCTH.

2. XuMUsI KOMIUTEKCHBIX coequHeHni. OCHOBHBIC OMpEACICHHS: KOMIUIEKCO0Opa3oBatTelnb, urann. CTpocHHe
KOMIUIEKCHBIX COCIUHEHUH, KOOPIUHAIIMOHHOE YK CII0, EMKOCTh JIUTAH/IOB, HOMEHKJIATypa COCTMHCHHH.

3. OO6muiue cBoiicTBa MeTaioB. PuU3HUECKHe U XUMHUYECKHE CBOMCTBA METAJUIOB. B3aumonelicTBHE METAJIOB C
MIPOCTHIMY BEIICCTBAMH, BOJIOW, KUCIIOTAMU H IICTIOYAMH.

4, Oourme cpoiicTBa MeTayuioB. HaxoxmaeHue MeTayuioB B npupoae. OCHOBHBIE CIIOCOOBI TONTYYCHUS METAJLIOB.
[MupomeTaTyprudecKue ¥ THIPOMETAUTyPTHISCKUE CIIOCOOBI IOy CHHSL.

5. Hoarpymma ymutus (I A rpymma). O0mas xapakTepuCTHKa dJIeMEHTOB. HaXox/eHrue B MPUPOJEC W OCHOBHBIC

CHOCOOBI TOTy4YeHUsI POCTHIX BemecTB. CBOWCTBA MPOCTHIX BEIIECTB: B3aUMOAEHCTBUE C KUCIOPOJIOM, rajlor€HaMu, BO-
JIOPOAOM, BOOH. OCOOCHHOCTH XUMUHM JIUTUS M €TI0 COCTUHCHUH.

6. CgaoiicTBa coennHeHHH aneMeHToB [ A rpynmel. I'napuael u KucaopoacoaepKalye coequHenus. [ napoxkcusl.
[IpuMeHeHne METOUYHBIX METAUIOB U MX HanboJiee BaXKHBIX COSTMHEHHUN B CEIbCKOM XO3SIHCTBE.

7. oarpynmna 6epunnus (II A rpynmna). OOmast xapakTepucTHKa dJeMeHToB. HaxoxieHne B Iprupoje 1 OCHOBHBIE
CHOCOOBI MOTYYEHHUS MPOCTHIX BelecTB. Maruuii, KanbLuii, CTPOHIMHN, Oapuii: CBOMCTBA MPOCTHIX BEILIECTB.

8. Maruuii, Kanplyi, CTPOHIMH, OapHii: OKCHIBI, THAPOKCHIBI, COIN: METO/IbI MOTY4EHHS U CBOMCTBA. JKecTkocTh
BOJIbI, METONBI €€ ycTpaHeHus. [IpuMeHeHne MpOCThIX BEUIECTB M HanOoiee Ba)KHBIX CoequHeHHU anemeHToB 11 A
I'PYIIIBI B CEIBCKOM XO35HCTBE.

9. [Moarpymnma 6opa (III A rpymma). OOmias XapakTepucTHKa dJieMEeHTOB. HaxoxkeHne B MPHUPOJEe M OCHOBHBIE
CHOCOOBI MOTYYEHHUS IIPOCTHIX BEIECTB.

10. AJroMuHU: pHU3MUECKHEe U XUMUYECKHEe CBOMCTBAa. OKCHI M THIPOKCHI aFOMHHHUS: MOTYYCHHUE U CBOWCTBA.
OO11ast XapaKTepHUCTHKA COJICH alFOMUHMS, X PACTBOPUMOCTD U THAPOIU3. [[puMeHEeHHE aTFOMUHIS U €0 COSTUHCHUH.
11. Honarpynna yriepona (IVA rpynma). OOImas XapakTepucTuKa JIeMEHTOB U UX HauOoJiee BaKHBIX COSMHEHHUN
HaxoxxaeHue B IpUpozie X OCHOBHBIE CIIOCOOBI MOy4EHHs IPOCTHIX BEIIECTB.

12. VYrepoa: amnorponust; GpU3NUECKue 1 XUMHUYECKHUE CBOWCTBA.

13. KucnoponHsle coenHeHus yriaepona: MOHOOKCH] YIVIeposia U JUOKCH] YIIIepoaa.

14. VYroipHas KHACIOTA: CTPOEHHE, KapOoHAaT-HOH. PacTBOPpUMOCTh, TepMUYECKas YCTOWIMBOCTD, THIPOIN3 CONEH
YTOJIbHOW KHUCIIOTHI.

15. Kpemumii: ¢pusnueckue u xumudeckue cBoricta. CoeqMHeHHsT KpeMHHUs ¢ BopopoaoM. KucinoposiHsie coemiHe-
HUsI KPEMHHUS.

16. Hoarpymma a3zota (VA rpynma). O0mas xapakTepHUCTHKa JIEMEHTOB M Haubojiee BayKHBIX COeTUHEHUH 31eMeH-

ToB V A rpynmsl. Xapakrep W3MEHEHHS YCTOIYMBOCTH, KHUCIOTHO-OCHOBHBIX, OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX
CBOMCTB 1o Tpymnne. HaxoxaeHue B IpUpoe U OCHOBHBIE IPOMBIIUICHHbIE U J1a00paTOpHBIE CIIOCOOBI IIOYdeHHUS TIPo-
CTBIX BEUIECTB 3JIeMeHTOB VA TpYIIIHL.

17. A30T 1 ero 0co0eHHOCTH. AMMUAK: (PU3UUECKHE U XUMHYECKHE CBOMCTBAa aMMuaka. Colld aMMOHHSI.

18. Oco0eHHOCTH CBOWCTB a30THOI KUCIIOTHI M €€ COMei.

19. docdop: obuias xapakrepucTuka sneMenTa; Ousnueckre U Xumudeckue cBoiictsa Gocdopa u ero coneit. doc-
¢arsl: onmy4eHue, cBoicTBa. [IprMeHeHre B CeNbCKOM X03sICTBE pocdopa U ero Hanbosnee BAKHBIX COSTUHEHHH.

20. Hoarpymma xucnopona (VI A rpymma). OOrmas xapakTeprcTrKa 31eMeHToB. HaxoxaeHne B mpupoze, OCHOBHEIE
CIOCOOBI MOTYYEHHUS XaIbKOICHOB.

21. Kucnopox: nmomumopgnsie MoxuduKauuy; cTpoeHUEe MOJIEKYJIbl;, (PH3NIECKUe H XUMIYEeCKHe cBoiicTBa. O30H:
CTpOEHHE MOJIEKYJIbI; (pU3NUEecCKre 1 XUMHUYECKUe CBoMcTBa. Poib 030Ha B pupoze.

22. Bona: anoManbHbIe CBOKWCTBA BOABI, IPUYMHA AaHOMAJIBHOCTU. XUMHUYECKHE CBOMCTBA BOJBL: B3aUMOJEICTBHE C
MIPOCTBIMH U CJIOKHBIMH BEIIECTBAMH.

23. Cepa: oO1ias xapakTepucTika; nonumMopdusie MoauduKalmy; Gu3nvdeckre 1 XuMuieckue cpoiictea. Coennte-
HUS cepbl ¢ BOAopoaoM. CepoBOIOPOII: CTPOEHHE MOJIEKYJIBI, MOTy4deHue, cBoiicTBa. Cynb(puibl: CBOWCTBA U THAPOIH3
24. Coenunenus cepsl ¢ kucaoporoM. Oxcnmpl cepbl. Kimaccudukarws, CTpykTypa MOIIeKyil, Ha3BaHUE KUCIIOT B UX
coneil. CepHUCTAs U CepHAs KUCIOTHI: OCOOCHHOCTH M CBOMCTBA.

25. Hoarpymma ¢topa (VII A rpynma). O0mas xapakTeprcTHKa IeMeHTOB. [Iprupona XUMHUYeCcKoi CBS3H B MOJIe-

KyJnlax rajoreHoB. Haxoxnenue B mpupozie, OCHOBHBIE CITOCOOBI MOTYYEHHS TAIOTEHOB B IPOMBIIIIIEHHOCTH 1 B J1abopa-
Topun. Ousnueckre, XUMHUYECKUE CBOMCTBA TaJOreHOB. M3MeHeHe OKMCIUTENbHOW aKTUBHOCTU O Tpymne. Bzanmo-
JENCTBUE C BOJOH U IICIIOYaMHU.

26. OcobenHocty xuMuH GTopa. Ou3UUecKue 1 XUMUIECKUe cBoicTBa Gropa. @ropoBomopon. [lmaBukoBas kwuc-
JI0Ta U €€ COMH.



27. CoenMHEHHUS TAIOTEHOB C BOJIOPOAOM: J1a0OpPaTOPHBIE M MPOMBIIIIICHHBIE CIIOCOOBI TTONy4YeHus], (pu3ndeckue u
XUMHYECKHE CBOMCTBA. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE M KHCIOTHO-OCHOBHBIE CBOICTBA raJIOr€HOBOJOPOAOB. I'a-
JIOTEHUIBL.

28. Xumust Bogopona. Mecro Bogopona B Ilepuoandeckoii cucreme. O0mias xapakrepucruka. Ou3ndeckue U Xu-
MHUYecKHe cBoWcTBa. JlabopaTopHbIE U MPOMBIIIUICHHBIE CITOCOOBI TTONydeHust Bojopoaa. [Ipumenenue Bogopoa.

29. OOmas xapakTeprCTHKa U KiIaccu(UKanus KOMIUIEKCHBIX coelMHeHniH. KoHCTaHTa HeCTOMKOCTH M KOHCTaHTa
YCTOWYUBOCTH.

Bonpocs! 11st NOAr0TOBKH K 3a4€Ty MO AUCHMILVINHE ""XHMHSA HeOpraHuveckasi ¥ aHATuTHYecKas " s
CTY/IEHTOB, 00y4YaIOUMXCHA M0 HanpaBJeHuio noaroropku 06.03.01 buosiorus

1 Knaccudukanms MeTonoB aHanm3a B aHATUTHYECKON XHUMUH.
2. AHaJINTHYECKUE PEaKIH U YCIOBHS UX IIPOBENCHUS.
3. AHanuTHueckue KiaccupuKauu HOHOB. CXeMBbl pa3ielieHns] CMeceil MOHOB Ha TpyIbI (KUCIOTHO-OCHOBHAS

knaccudukanms). Peakuuy oTKpBITHS HOHOB.

4 KonunuectBeHnHblil aHanu3. I paBUMeTpHsL

5 [IpaBuito npon3sBeneHns: paCTBOPUMOCTH U TIPOU3BEICHNS] aKTUBHOCTEH 1 €T0 HCIOIb30BaHUE B aHANHU3E.
6. OObeMHbIE METONBI OCAXKICHUS (APTEHTOMETPHS).

7 CoBpeMeHHbIe TIpeICTaBIeHHs 0 pacTBopax. Pacuer KoHIeHTpaluii pactBopoB. KoHcTaHTa paBHOBECHSI.
8 Teopernueckre 0CHOBBI METO/Ia KUCIIOTHO-OCHOBHOT'O TUTPOBAHMSI.

9. CymHocth okcuanmerpun. Knaccudukanys MeTonoB (lepMaHraHaTOMETpHsI, HOIOMETpPUS | JIp. ).

10. Komrmutekconomerpust. OOIIasi XapakTepucTHKa MeTona. [IperMyInecTBa U HEJOCTATKH.

11. Komriekconomerpudeckoe TuTpoBanue. MHANKaTOPbI KOMILIEKCOHOMETPHH.

TunoBoii BApHaHT IK3aMEHALMOHHOI0 OuJieTa Mo AUCHUIINHE
"XHMHsI HeOpraHuyvecKasi i aHaJIuTH4Yeckas''

MunucrepcTBo "YTBEPX/IAIO"
CEJILCKOT0 JK3aMeHALMOHHBII OnJieT Ne 3aB. kadenpoi 300ruru-
xo3giictBa PO €HbI, (PU3UONIOTHH ¥ OHOXH-
MHHU
dI'BOY BO JucuurinHa
Bsitckuit TATY XHUMHUS HEOPraHU4YecKasd U AaHAIMTHYEeCKas

Hamnpagnenue 06.03.01 buonorus
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Bonpoc 1. Maruuii, Kanblivid, CTpPOHIMH, Oapuii: OKCUIIBI, TUIPOKCHIBI, COJIN: METOABI MOJTYUEHHS U CBOMCTBA.
JKecTkocTb BOIBI, METO/IBI €€ YeTpaHeHus. [I[piMeHeH e MPOCThIX BENECTB U Hanbolee BaXKHBIX COSAMHEHU 2JIEeMEHTOB

1A rpynmst B cenbekom xo3stiictBe. (OITK-2, OITK-8, TIK-2, TTK-3)
Bonpoc 2. Coenunenust cepbl ¢ kucinopogoM. Oxeuabl cepbl. Kiaccudukanus, CTpykTypa MoKy, Ha3BaHUE
KHCIIOT U uXx cojieil. CepHUCTAsI M CepHAs KUCIIOTBI: 0coOeHHOCTH 1 cBoiicTBa. (OIIK-2, OITK-8, TTIK-2, ITK-3)
Bonpoc 3. Kakue cBOWCTBa B OKHCIUTEILHO-BOCCTAHOBHUTENBHBIX PEAKUUSAX MPOSBISIET IEepMaHTaHAT-HOH
MnQO,~? 3akoHYNTE ypaBHEHUsI, HCHIONB3YsI METOJI JIEKTPOHHOTO UITH AJIEKTPOHHO-UOHHOTO OaaHca (MEeTo/ Moiypeak-
uit): (OIIK-2, OTIK-8, I1K-2, [TK-3)
KMnO4 + K5S + H,SO4 — ...
KMnOs + KoS + H,O0 — ...




TecToBble 3agaHus MO Kypcy «XUMHS HEOPraHUYecKasi H AaHATUTHYECKAs
1 cemecTp, pazaen «XumMus HeOPpraHu4ecKas»

OIIK-6
1. Cna6blii 2JIeKTPOIUT
a) KJ
6) H.S
B) KOH
r) HC1
2. X10pHOBATHCTAsI KHCJIOTA HMeeT (hopMy.Iy:
a) HCIO
6) HC1
B) HCIO3
F) HC104
3.Kuciiopon nposiBjisieT moji0:KuTeJIbHYIO CTENEHb OKHCJIEHHSI B COeIMHEHN N
a) Na,O
6) KMnOs
B) H20,
F) OFz
4. Hazpanue H2S203:
a) cepHasl KUCJIOTa
0) cepHHCTas KUCIIOTA
B) CEpOBOJIOPO/IHAS KUCIIOTA
I') THOCEpHAsl KUCIOTA
5. OTpunaTenbHasi cTeNeHb OKHCJIEHUS a30Ta B COeTHHEHUH:
a) N.O
6) NO
B) NO;
r) NasN
6. ®opmyia HUTpaTa KaJIus:
a) KNO3
6) KNO;
B) Ca(N03)2
F) Ca(NOZ)z
7. @opmyaa opTohochOpHOI KHCTOTHI:
a) HPOz
6) HsPO4
B) H3P03
F) HPO3
8. ®opmyna okcuna gocdopa (I11):
a) ASzOs
6) ASzO3
B) P205
F) P203
9. Ha3zpaHuI0 ruAPOKapOOHAT HATPHS COOTBETCTBYET hopmy.ia:
a) NaHCO3
6) N32CO3
B) NaNOs3
I‘) N32803
10. Ha3BaHuI0 XJIOPU/A KAJIBIMA COOTBETCTBYET hopmyaa:
a) CaCl;
6) KC1
B) Ca(ClO)2
r) CaO
11. Homep nepuoaa moxka3piBaeT:
a) 9UCIIO TIPOTOHOB
0) uncIIo HEHTPOHOB
B) YHCIIO JIEKTPOHOB
T') KOJTMIECTBO SHEPTETHIECKUX YPOBHEH



12. BepTukaibHble TPYNNUPOBKH 3JI€MEHTOB, 00beIMHSIOINE B OCHOBHOM CXOIHbIE 10 CBOMCTBAM JIEMEHTHI,
HA3BIBAIOTCSH:

a) OOJIBITNE TIEPUOTHI

0) TpymIIsl

B) PSIIBI

T') MaJible IEPHOJIBI

13. C yBenuueHHneM 3apsiia siapa MeTAJUIMIECKAE CBOIICTBA B TPyNIax:
a) YCHJIMBAIOTCS

0) ocimabeBaroT

B) HE U3MEHSIOTCS

14.B nepunonax ¢ yBeJndeHHeM 3aps/ia si/Ipa HeMeTAJLIHYeCKHe CBOHCTBA:
a) YCHJIMBAIOTCS

0) ocimabeBaroT

B) HE U3MEHSIOTCS

15.9sekTponnas ¢popmyia aToMa HATPH:

a) 1s22s%2p?

6) 1s22s22p%3s23p*

B)1522522p®3st

r)18%22s22pf3s23p°

16. IlopsiAKkoBBINi HOMEP J1eMeHTA NMOKA3bIBAET:

a) BBICIUIYIO TTOJIOKUTEIBHYIO CTEIEHb OKHCIICHHS 3JIEMEHTa

0) BBICIIYIO OTPHIIATEIBHYIO CTENIEHb OKUCIICHHS DJIEMEHTa

B) aTOMHYIO Maccy 3JIeMeHTa

T') YUCJIO TIPOTOHOB B sIpe

17. CoenquHeHMe ¢ KOBAJIEHTHOI HEMOJISIPHON CBA3BIO:

a) O

6) HCI

B) NaCl

r) HoSO4

18. CoennHeHuUe ¢ NOHHOIT CBSA3BIO:

a) NaCl

0) SO;

B) Cl>

r) Na

19.CaoxHble BelecTBa, COCTOSIIIME U3 IBYX 3JIeMEHTOB, O/IMH U3 KOTOPBIX KHCJIO0PO/I, Ha3bIBAKOTCSI:
a) OKCHUJIBI

0) ocHOBaHUS

B) KHCJIOTBI

T) conu

20. CnoxkHbIe BellleCTBa, COCTOSIIIME U3 ATOMOB BOJAOPO/Ia M KUCJIOTHBIX 0CTATKOB, HA3bIBAIOTCH:
a) KUCJIOTHI

0) conu

B) OKCHJIBI

T') OCHOBaHHUS

21. CnoxHble BelIeCTBA, COCTOSILIME U3 ATOMOB METAJLJIOB U THIPOKCOTPYIIL, HA3bIBAKOTCS:
a) KUCJIOTHI

0) comu

B) OKCHJIBI

T') OCHOBAHHS

22. AM¢oTepHOe ocHOBaHUE:

a) NaOH

6) KOH

B) Ca(OH),

r) Zn(OH),

23. KucCJIOTHBIN OKCHIL:

a) SOs

0) A1,03

B) Kzo

I‘) NaZO



24. N3 nepevyucIeHHBIX BeIIECTB YKA3aTh KHCIOTY:
a) NaOH
6) NaCl
B) SO2
r) HC1
25. [Tono:xkuTENBHO 3apsizkeHHbIE HOHBI:
a) KAaTHOHBI
0) aHMOHBI
B) IIPOTOHBI
') HEUTPOHBI
26. OTpunaTebHO 3apsiKeHHbIe HOHBI:
a) KAaTHOHBI
0) aHMOHBI
B) IIPOTOHBI
T') HEUTPOHBI
27. Yemy paBHO MaccOBO€ YHCJIO aToMa?
a) YHCITy IPOTOHOB B aTOMeE
0) 4KCITy HEHTPOHOB B aTOME
B) YMCIy HyKJIOHOB B aTOMe
T') YHCITy 3JIEKTPOHOB B aTOME
28. Yemy paBHO YHCJI0 HeliTPOHOB B aTome 15 P31?
a) 31
0) 16
B)15
r) 46
29. Yemy paBHO MaccoBOe YHCJI0 a30Ta 7N, KOTOPBIH coxep:kuT 8 HelTPOHOB?
a) 14
0) 15
B) 16
r) 17
OIIK-8
1. Kak 0603HauaeTcs1 MOAYPOBEHb, 1J1s1 KoToporo N =4 u | =0?
a) 4f
0) 4d
B) 4p
r) 4s
2. ATOMBI, KAKOI0 3J1eMEHTa MMEIOT JeKTPOHHYI0O KOH(HIYpaliio BHemHero cjios: 35°3p*?
a) 5C
0) 14Si
B) 155
F) 24Cr
3. Kakyio od1myio ¢popMyJ1y HMeIOT OCHOBAHMSA ?
a) Me(OH),
0) Ho(Ac)
B) Om On
r) Mex (Ac)y
4. Kakoii 3 okcuaoB siBjIsieTcs1 aM(POTePHBIM?
a) ZnO
0) SiO
B) SiO
r) Na;O
5. Kakoe u3 ocHOBaHMii siBJIsieTCA IBYXKHCJIOTHBIM?
a) KOH
6) Bi(OH)3
B) NH,OH
r) Sn (OH)2
6. Kakasi 13 KHCJIOT SIBJISIETCS /IBYXOCHOBHO# ?
a) HNO;
6) HCIO,
B) H2C03
r) H3BO3
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7. Kakast u3 coseii siBJ1sieTcst KHCJIOH COJIBIO?

a) [Fe(OH);].CO3

0) Fe (HCO3)3

B) FEOHCO:3

r) Fe; (COs)3

8. KakoBa BaJleHTHOCTH KHCJI0TO00PA3yIOIIero dj1eMeHTa B MojieKyJie XiaopHoi kucaoTsl HC104?
a)ll

0) Il

B) IV

r) Vil

9. Kakoii U3 KHCJIOT COOTBETCTBYET HA3BAHHE «CEPHUCTAN KHCJI0TAa»?

a) H,S

6) H2S:03

B) H2SO3

r) H2SO4

10. Kakoii coiii cooTBeTCTBYeT Ha3BaHue «kapoonar BucmyTa (111)»?

a) BIOHCO:3

0) Bi2 (COz3)3

B) Bi (HCO3)3

r) [Bi (OH2)] CO3

11. Kakoii coii cOOTBeTCTBYeT Ha3BaHue «ruapocyiabdar sucmyta (111)»?
a) Bi(HSO.)3

6) Bi(HSO3)3

B) Bi(OH)SO.

r) [Bi(OH2)]2SO4

12. Kakoii co/ii COOTBETCTBYET Ha3BaHUeE «CYJIb(PUT TUTHAPOKCOATIOMUHUS?
a) [AI(OH)2]2S04

6) AIOHSO;

B) [Al(OH),SO3

r) AIOHSO4

13. Kakue 13 ci1eayI0LIMX BellecTB SABJASIOTCS KPHCTALIOrHapaTaMu?

a) KzSOg

6) sn(NO;),

B) RbOH

r) BaS x6H,0

14. Kakue yacTHbl SIBJASIIOTCA AaHHOHAMHM?

a) Fe3*

6) NO;

B) Cu?*

r) Mn#

15. CxoapK0 HOHOB 0Gpa3yeTcst nMpu quccouuanun Moaekyabl (NH4)2S04?
a)2

0)9

B) 3

r)4

16. Kakast 3 cJIeIyIOIHMX peaKkuuii BLIPAsKAeTCsl COKPAIEHHbIM HOHHBLIM ypaBHennem H™ + OH™ — H20?
a)HCI +Cu(OH), — CuOHCI+H0

6) HBr + KOH — KBr + H,0
B) 2HNO, + Fe(OH), — Fe(NO,), + 2H,0

r) H,S0, + RbOH — RbHSO, + H,0

17. Kakue »3JeKTPOJIUTHI B HOHHOM YPAaBHEHHH CJEAYIOUIeH peakuuu 3amuchIBAIOTCH B BHAE HOHOB:
CaCO, +2HI —Cal, +CO, T +H,0?

a) CaCOs

6) HI

B) Ca|2

I‘) COz
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18. Kakoe BeniecTBO 06pa3yeT NpH JUCCOMHAINHE HOHBI MN%™?

a) KMnO4

6) MnCl,

B) NazMnQOg4

r) MnO,

19. Kakoii 31eKTpo/IuT 00pa3yeT Npu Jucconuanuu xjaopua-uonst Cl™7?
a) KCIO3

6) HCI

B) Ca(ClO),

r) HCIO

20. Cko1bK0 HOHOB 00pa3yeTcs MPH AUCCONHAHH ABYX Mojiekya FeCls?
a)4

6) 10

B) 8

r)5

21. Kakue BemecTBa B HOHHOM YPaBHEHHH CJeAYIONIeH peaKIHM 3aNUCHIBAIOTCH B BHIE MOJEKYJI:

H,S + Pb(NO,), — PbS | +2HNO, ?
a) H.S
6) Pb(NO3),
B) PbS
r) HNO;
MK-2
1. Tlo kaxoii popmMyJie MOKHO PACCYHTATH MACCOBYIO 10JTI0 PACTBOPEHHOT0 BeliecTBa?

aam=V.-p

n
6)C=—
) \Y
B) M(6 —6a) =m(p — pa)—m(H,0)
9 &= m(e —sa)
m(p — pa)

2. CKOJIbKO rpaMMOB PacTBOPEHHOr0 BelecTBa coaepskuTesi B 50 T pacTBopa ¢ MaccoBoii noaeil %0 (B — Ba) =
10%?

a) 10r
6) 20r
B) 5T
r) 40r
3. ITo xaxoii (l)OpMyJ'le MOKHO PacCUIuTaTh MOJIAPHYI0 KOHIHCHTPAlUIO pacnmpa?
m(s —e6a)
)= ——
m(p — pa)
5C="
V
B) M=V .p

r) M(p — pa) =m(e—6a)+m(H,0)

4. CKoJIbKO FPAMMOB PacTBOPEHHOI0 BelllecTBa coiepkutesi B 150 r pacTeopa ¢ Macconoii noaeii % (B — Ba) =
5%7?

a) 15r

0) 7,5t

B) 10r

r) 5,0r

5. Onpeaesinte % KOHLEHTPALMIO PACTBOPA, ec/IM H3BecTHO, 4yT0 300 I pacTBOpa coaep:kat 30 r xJ0puaa HATpuUs:
a) 20%

6) 1%

B) 30%

r) 10%
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6. Onpenesinte % KOHIEHTPANMIO PACTBOPOB, eciiM M3BecTHO, 4To 200 r pacTBopa comep:xkaTt 10 r cyiabdara
HUHKA:

a)2%

6) 20 %

B) 5%

r) 10%

7. MoasipHasi KOHIEHTPAINA YKBUBAJIEHTA BHIPAKAETCS YHCIOM IKBHBAIEHTOB:
a) B 1 1 (wm 1000 Mu1) pacTBOpa

6) B 1 kr pacTBOpa

B) B 1000 r pacTtBOpa

r) B 100 M1 pacTBOpa

8. B pacTBopax KHCJIOT JaKMyC M3MeHsIeT CBOH I[BET HA:

a) MaJIMHOBBIN

0) KpacHBII

B) (roneToBbIit

T) )KENTHIA

9. B pacTBOpax miejioueid (peHOTIPTAIENH CTAHOBUTCS S

a) MaJIMHOBBIM

0) KpacHBIM

B) CHHUM

T) (PHOJIETOBBIM

10. B pacTBopax KHCJI0T METHJIOPAHK CTAHOBUTCS:

a) KpaCHbIM

0) KeIThIM

B) OCCIIBETHBIM

T') MaJHHOBBIM

11. B pacTBopax miejioueii METHJIOPAHK M3MEHSIET CBOM I[BET Ha:
a) KpacHBIH

0) JKeThIH

B) OCCIIBETHBIN

T') MaJTMHOBBII

12. AnuoH, o0pa3yromuii ¢ KATHOHOM cepedpa 0eJiblil TBOPOKUCTBIN 0Ca10K, PACTBOPUMBIii B THAPOKCH/IE AMMO-
HUA:

a) OpoMHI-HOH

0) XJIOpUI-MOH

B) MOJU/I-UOH

T') HUTPaT-UOH

13. Hau6osee ApKo BbIpaKeHbI OKUCIHMTEIbHbIE CBOHCTBA Y:
a) dropa

0) xi0pa

B) Opoma

T) ioma

14. Monuabl 00pa3yioT ¢ pacTBOPOM HUTPaTa cepedpa ocaaoK IBeTa:
a) Oeroro

0) »xeaToro

B) KOPUYHEBOTO

T') Y4epHOT O

15. Ocanok 6pomuaa cepedpa pacTBopsieTcs B:

a) 10% pactBOpe aMmMHuaKa

6) 25% pacTBOpe amMMHaKa

B) Q30THOM KUCIIOTE

T') pacTBOpE a30THOM KHUCIOTHI

16. loka3zaTh HAJIMYHEe AaMMHAKA MOKHO C IOMOIIBIO:

a) BIKHOU CHHEH TaKMyCOBOI Oymaru

0) BIa)KHOI PO30BOI JTAKMYCOBOM Oymaru

B) CYXOH CHHEH JJaKMYyCOBOI Oymaru

T) CyXOH pO30BOH TaKMyCOBOIT Oymaru

17. Coan, 06pa3oBaHHbIe CHJIHLHBIM OCHOBAHHMEM U CJIA00ii KUCI0TOM, NMEIOT PeaKIHIo cpe/bl
a) KUCITYIO

0) mIeNouHyI0

B) HEUTPATHHYIO

T) OIM3KYIO K HEWTpaIbHOM

18. Conb, ruapo/Iu3 KOTOPOH HAET MO AHHOHY:
13



a) cynmbdar Kaums
0) cynbdar HaTpus
B) HUTPAT KaJus
T) CynbhUI KaJus
19. KakoBa cpeaa BOIHOT0 pacTBOpa XJIOPHIa HATPHUSA?
a) HeWTpaybHas
0) conmeHast
B) KHCNast
T) IIEeJI0YHAS
20. KaxoBa cpega BOTHOI0 pacTBOPa CHIIMKATA HATPHSA?
a) Kucnas
0) conmeHast
B) HEUTpabHas
T) IIEeJIOYHAS
K-3
1. Kakue 13 cjieIyommx 3JeKTPOJHTOB NPH AUCCONMANMNH 00Pa3yI0T THIPOKCH/I- HOHBI?
a) H.SO4
6) AlI(OH).CI
B) Ca(HC03)2
r) Sn(OH),
2. PacTBOp KaKoro »JIeKTPOJIMTA XapaKkTepu3yeTcs 3Hadennem pH > 7?
a) Na;COs
0) CaS
B) AI(NOs)3
F) BaC|2
3. PacTBOpBI KaKuX cojieii XxapakTepu3yoTcst 3Hadenusivmu pH < 7?
a) NaBr
6) AgNO3
B) FeCl;
r) CuSO4
4. C KaKkuM W3 CIICIYIOIINX BEIIECTB MOXKET pearupoBath okcua azora (V)?
a) CB.C|2
0) H.0O
B) HzSO4
r) HCI
5. C kakuM u3 cJIeAYIOLIMX BellleCTB MOKeT B3aUMOAeHCTBOBATh OKCH HATPHUsA?
a) Hzo
6) BaO
B) NaOH
F) 83.504
6. C KaKHM MEeTAVIOM MOKeT B3aHMOJIeliCTBOBAaTh pacTBOp HuTpaTa cBuHua (11)?
a) Hg
6) Cu
B) Au
r) Al
7. Ilpu B3auMojelicTBMM KOHIEHTPHPOBAHHOI CEPHOI KHCJIOTHI ¢ MeIbI0 MOJIY4Yal0TCS
a) CuSO; + Hy
6) CuO + H,S03
B) CuSO4 + H,O + SO,
r) CuO + H,S
8. B3anmopeiicTBHe MeTHOU CTPYKKH C KOHIIEHTPUPOBAHHOI a30THOI KHCJIOTOW NPUBOAUT K 00Pa30BaHHUIO:
a) NOz
0) NO
B) Nzo
I‘) NH3
9. [Ipu B3anMoelicTBHM AKTUBHOI0 METAJLJIA C 04eHb Pa30aBJeHHBIM PACTBOPOM a30THOH KHCJIOTHI IPOUCXOIUT
BOCCTAHOBJIEHHE MOC/IeHEl MPeMMYIIeCTBEHHO J0:
a) N02
6) NO
B) Nzo
F) NH3
10. BemecTBo, OTHOCS1IEeCS K TPYIMIe CHIBHBIX 3JIEKTPOJIHTOB:
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a) cepHas KUCIIoTa

0) xmopun cepedpa

B) cyibdat Oapust

T') THIPOKCH]T IIMHKA

11. PeakTHB, HCNOJB3yeMBbIii 17151 0OHAPY KeHHUsI YTJIEKHCJIOr0 ra3a:
a) HUTpaT cepedpa

0) xmopun Gapus

B) M3BECTKOBasI BOJa

T') OKcajaT aMMOHUS

12. C consgHoit KUCI0TOI He GyaeT B3aHMOECTBOBATE:

a) Cu

0) Fe

B) Al

r) Zn

13. Peakmus, maymas 10 KOHIA:

a) NaNOs+ HC1 —

6) KNOz+ HC1 —»

B) KOH + HC1 —»

r) K2COs+ NaCl —

14. 3apsa komiuiekcHOro uona B coequnenun K3[Fe(CN)g]:
a) 1-

0) 2-

B) 3-

r)l+

15. Crenenn oKucJaeHHsT KOMILIeKkcooOpa3oBateisi B coequnennn Ks4[Fe(CN)e]:
a)l+

0) 2+

B) 3+

r) 4+

16. KoopauHanuoHHoe YUCJI0 KOMILIEKcooopasoBaTeis B popmyae [Ag(NH3)2]Cl:
a)l

0)2

B) 3

r)4

17. Kakue 3JIeKTPOJIUTHI ABIASIOTCH CUIbHBIMU?

a) HI

6) KOH

B) HzS

F) H3PO4

18. KakuM U3 cjIeIyI0IuX 31eMeHTOB MOTYT COOTBETCTBOBATH HOHBI € 3apsiioM + 2?
a) Ca

6) O

B) Fe

r) Sn

19. ATOMBI, KAKOI'0 3J1eMEHTA HMEIOT 2JIeKTPOHHYI0 KOH(HIYypPAILHIO BHELIHEro cJos: 45°4p°?
a) 35Br

6)7N

B) 33AS

I‘) 23V

20. Yem OT/INYAIOTCSI ATOMBI H30TOIOB OTHOTO YJieMeHTa?
a) YUCIIOM TIPOTOHOB

0) 4rciIoM HEHTPOHOB

B) YHCJIOM 3JICKTPOHOB

T) 3apsiIoM spa
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TecToBble 3agaHus MO Kypcy «XUMHS HEOPraHUYecKasi H AaHATUTHYECKAs
2 cemecTp, pazaes «XHMHS aHATUTHYECKASD
OIIK-6
1. Urto u3yuyaer aHanuTHYECKast XUMHUsI?
a) VI3ydaer coelMHEHNs ¢ YIIepOAOM Pa3INIHbBIX 3JIEMEHTOB, a TAK)KE MX CBOMCTBA M METOABI OIPEIEICHUS
6) DTo HayKa 0 MeTo/1aX WICHTU(PHKALINH U OOHAPY)KEHHSI SJIEMEHTOB M UX COCMHEHNH
B) Hayka 0 3akoHax CTpoeHHsI, CTPYKTYPHI U IIPEBPALLEHHs] XMMUUECKHUX BEILECTB
2. YeMy YNCJIEHHO PABHO HOHHOE TPON3BeIeHUE BOIbI?
a) 1014
0) 14
B) <1
3. Bri0epuTe onpeeneHue 15 Npouecca THAPOIH3a;
a) pacTBOpPEHHUE B BOJIE
0) 0OMEHHOE B3aMMOJICHCTBUE COJIEH ¢ BOMIOM
B) pacTBOpEHHsI B BOJIE MO/ ACHCTBUEM TOKA
4. YTo TaKkoe KOHeYHasl TOUKA TUTPOBAHUS ?
a) MOMeHT MM TOYKa TUTPOBAHMSI, B KOTOPOH HEKOTOPOE CBOIMCTBO pacTBOpa (HarpuMmep, OKpacka) IpeTepreBaeT 3a-
METHOE U3MEHEHUE
0) DTo TOYKA TUTPOBAHUS, IIPU KOTOPOH T00ABIICH H30BITOK TUTPAHTA
B) DTO TOYKa THTPOBaHMUS, IIPH KOTOPOH ocTUTHYT pH=7
5. Uto Takoe neKaHTaIMs?
a) YKpeIIeH!e AUCIEPCHBIX YaCTHI], C TIOCIEIYIOIINM ITepeHeCeHnEM Ha (PHIIbTp
6) [IpombIBaHME OCajiKka, IEPEHECEHHOTO Ha (QUIIBTP
B) [IpoMbIBaHUE Ocajika B CTaKaHe C OTCTAaMBaHHEM M CIIMBAHUEM HIKOCTH C PacTBopa
6. Kaxoe 3 HUKe IpUBeIEHHBIX HA3BaHMI1 HEe COOTBETCTBYET TpHioHy B?
a) Xemnaron III
6) Kommekcon 11
B) O/ITA
7. UTo U3 mepevncJeHHOr0 He IBJISIETCS] METAJNIONHIUKATOPOM ?
a) Mypexcung
6) MeTuieHoBbI# romy0oii
B) Opuxpom uépHslit T
8. Uro Takoe MackupoBaHue?
a) OcaxeHne MEIIAIONMX BEIECTB C MOCIEAYIOLIUM OTACICHUEM OCaKa
0) IlepeBoz ompezensieMoro BemiecTBa B 6oliee yao0HY0 a1 aHanusa Gopmy
B) YcTpaHeHHe BIUSHUSA IPUCYTCTBYIOIIMX B PACTBOPE BEIECTB Ha ONPEAENICHUE KaKOro-mubdo 3JIeMeHTa
9. Yto TaKoe CTAaHAAPTU3ALHSA pacTBOpa?
a) DTO yCTaHOBJICHHE €r0 TOYHON KOHLIEHTpAINU
0) IIpuroToBnenue pacTBopa U3 CTaHgapTa
B) YCTaHOBJIEHHE CPOKA TOAHOCTH PACTBOPA
10. Yro cay:KUT MHAUKATOPOM B iioqoMeTpHH?
a) cBeXKenpurorosieHHsIN 3% pactBop ruapoxcuna meau (II)
0) CBEXKETPUTOTOBIICHHBIH 1% pacTBOp YKCYCHOM KHCIIOTHI
B) CBEXXEIPUTOTOBIEHHBIN 2% pacTBOp ruapokcuaa kaasuust (I1)
I') CBEXEIIPUTOTOBIICHHBIN 1% pacTBOp Kpaxmana
11.YciaoBHasg Wi peajbHasi YaCTHLA, KOTOPasi MOXKeT MPHCOEANHATh, BbICBOOOKIATDH, 3aMeIaTh OAMH HOH BO-
A0poJa B KHCJIOTHO-OCHOBHBIX PEAKIMAX WIH ObITh JKBHBAJIEHTHA OTHOMY %1eKTPOHY B OKHCJIUTEIHHO-BOCCTA-
HOBHTEJILHBIX PEAKLMSIX - ITO:
a) PKBHUBAJICHT
6) MoJIb
B) TUTPAHT
T') aIMKBOTA
12. YcenoBue, Ipu KOTOPOM BBINAJAeT 0CAT0K:
a) Eciii noHHOE npon3BeIcHIe MEHbIIIE BETNYMHBI IPOM3BEICHNS PACTBOPHMOCTH
0) Ecnii moHHOE TIpOM3BEIeHNE MPEBBIAET BETMYMHY IPOM3BEACHNS PACTBOPHMOCTH
B) Ecin moHHOE Ipon3BeieHre paBHO BEIMYMHE IPOU3BEICHUS PACTBOPUMOCTH
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13. Ykaxkute yci10Bue, pH KOTOPOM OKHCJINTEIbHO-BOCCTAHOBHTEIbHAS PeaKusl MPOTeKaeT B MPSIMOM HANPaB-
JIEHUH:

a) E00K< EOBOC

6) EOOK: EOBOC

B) EOOK > EOBOC

r) E%:< 0

1) E%>0

14. Ha ocHOBaHMY BeJTHYMH KOHCTAHT HECTOHKOCTH onpeae/inTe HanboJiee yCTOWYHBBI KOMIJIEKCHBINH HOH:
a) [Ag(NHs)]* Ku=5,89x108

6) [Co(NHs)s]?* Kn=4,07x10"

B) [Ni(CN)4]* Kn=1x1022

r) [Ag(CN),]" Kn=1x10?%

1) [Fe(CN)e]* Ku=1x10"%

15. YkaunTe BelleCTBO, KOTOPOe MMeeT OANHAKOBBIE 3HAUEHUS MOJISIPHOI M JKBHBAJEHTHOH Macc:
a) NaxSO,

6) HsPO4

B) A|2(SO4)3

r) HCI

1) Mg(OH);

16. YkaxuTe NPOAYKT (MPOXYKTHI) OKHCJIEHUS THOCYIb(aTa HATPUSA HOTOM:

a) S+ HzS04

0) S + Na2SO4

B) NazS + H,SO,

F) N3.25406

ll) Na,SO4+H,S04

17. Ykaxure, moueMmy THOCYJIb(aT HATPUS HeJIb3s HCMOIB30BATh B KUCJIOH cpeje:
a) Pacmieruisiercs ¢ BeIZeTIEHUEM CEPBI

0) YcunuBaercs rupoiiu3

B) Oxkucnsercsa 10 SO4%-1MoHa

r) 3aMeIIseT THIPOIIN3

1) pusoaut k o6pazopanuio S4O0s%

18. Yem siBasiercst pactBop KMnO, B nepmanranaromerpun?

a) TUTPAHTOM U UHIUKATOPOM

0) MHAUKATOPOM

B) THTPAHTOM

T') pacTBOPOM

19. Yo Taxoe THTP BelllecTBA IO ONpeeisieMOMY BelIeCTBY?

a) Macca BeIIecTBa, T, cofepikamiasica B 1 M pacTBopa

0) Macca omnpe/ieNsieMoro KoMIoHeHTa X, T, 9KBUBaJIeHTHas | MJI pacTBOpa TUTpaHTa A
B) KonuuecTBO Moselt Bemectsa B 1000 M1 pacTBopa

T') KoIu4ecTBo rpamm BemrectBa B 100 T pacTBopa

20. Yro Takoe THTP BeliecTBa?

a) Macca BeIIecTBa, T, cofepikamiasica B 1 M pacTBopa

0) Macca omnpe/ieNieMOro KOMIIOHEHTa, X, T, SKBUBAJICHTHAs | MJI pacTBOpa THUTpaHTa A
B) KonuuecTBO Moseit Bemectsa B 1000 M pacTBopa

T') KoIu4ecTBo rpamm Bemrectsa B 100 T pacTtBopa

OIIK-8
1. Ko BTOpoii rpynne KaTHOHOB NpHHAJeKAT KaTHoHbI Pb?*, Ag*, Hg2?*. VkaxkuTe rpynnoBoii pearent na sty
rpynny KaTHOHOB:
a) HzSO4
6) HCI
B) HN03
I‘) NH3
1) NaOH
2. B kayecTBEHHOM aHAJIM3e crieudHUeCKHM peareHToM Ha KaTuonbl Fe?' apasiercsi:
a) KaNa[Co(NO2)s]
0) Ka[Fe(CN)e]
B) K4[Fe(CN)e]
r) NaOH
1) NH,OH
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3. B kauecTBeHHOM aHAJIM3e MPH JelcTBUN N30bITKA rpynnoBoro pearenta NaOH Ha moHbI aJIOMUHUA 00pa3y-
eTcs:

a) ['excarunpokcoaaroMuHaT HaTpUs

0) 'mapokcu amrOMUHAS

B) OCHOBHBIE COJN AJTIOMHHUS

r) OKCHT ATFOMHUHUS

1) MeraanroMuHaT HaTpus

4, Katnounst Fe*" ofpa3yioT ¢ THONHAHAT-HOHAMH KOMILIeKCHbIe coequHennsi. Kakoii anaanTuyeckuii s¢pdexr
NPH 3TOM HA0JII0JA10T?

a) Beimayaer ocaiok kpacHOro nsera

0) OOpa3yeTcss KOpUIHEBOE KOJIBIIO

B) PacTBOp OKpammBaeTcsi B CHHHI LIBET

r) PacTBOp OKpammBaeTcs: B KpacHBIN IIBET

1) O6pazyercst «OepIuHCKas 1a3yphy»

5. MuaukatopaMu MeTofa GpOMATOMETPHHM SIBJISIIOTCS a30KPACHUTEIH: METHJIOBBIi OpaH:KeBbI, METHJIOBBIT
KpacHbIii. B TouKke KOHIIa THTPOBaHMS PacTBOP o0eciBeYnBaeTcsl. 3a cYeT Yero MpouCcXoauT ITOT mpouecc?

a) MI3MeHeHus MOHHOM CHJIBI pacTBOpPA

6) OcaxxJaeHus UHIUKaTOPOB

B) HeoOpaTnmoro okuciIeHus! HHIMKaTOPOB

r) M3MeHeHus! peJoKC-TI0TEHIINAIOB HHIUKaTOPOB

1) BpomMupoBaHusl METHIIBHBIX TPYIIIT UHIUKATOPOB

6. [Ipn nodaBiieHnN pa3daBJIeHHOT0 PACTBOPA XJIO0POBOIOPOIHOI KHCJIOTHI K aHAJU3HPYEMOMY pPacTBopy, o0pa-
30BaJjicsl OeJIblii TBOPOKHUCTHIN 0CA0K, MIOJTHOCTHIO PACTBOPUMBIN B pacTBope aMMHuaka. O NMpHCYTCTBUH KaKHX
HOHOB 3TO CBH/IE€TEJILCTBYET?

a) MoHoB KaybIus

6) MoHoB HaTpus

B) MoHoB cepebpa

r) Monos xene3a (II)

1) MoHoB kanus

7. Ilpu HarpeBaHMM HMCCJIeIyeMOIr0 PacTBOPa €O LIEJO0YBI0 OIIYLIAT Pe3KHil 3amax U HaO/II0A0T MOsIBJICHHE
CHHell OKpacKM Ha KPacHO# JJakMycoBoii Oymare, cMo4eHHol Bogoii. Kakue HoHbI, 1a10T 3TOT 3 PexT?

a) Hutput-nonsr

0) AreTaT-HOHBI

B) Monb! kamust

r) Mol aMMOHHUS

1) KapGoHar-nonsl

8. Ilpu jeiicTBUM MUHepPaJIBHOH KHCJIOTHI HA AHAJIM3HPYeMblil pacTBOpP Had/i0aeTcsl BblAejleHHe Ny3bIPbKOB
ra3a, BbI3bIBaIOIIUX IIOMYTHEHH e H3BeCTKOBOI Bobl. O HATHYHMH KaKHX HOHOB B PACTBOPE 3TO CBUIETEIbCTBYET?
a) dTopua-uOHOB

6) Hutpur-ronos

B) KapOonar-uonon

r) [lepmanTaHaT-noHOB

1) Hurpar-uonos

9. C noMo1IbI0 KAKOI0 CTAHAAPTHOI0 BelleCTBA ONpelessIlOT TOYHYI0O MOJISIPHYIO KOHLIEHTPALUIO, IKBUBAJIEHT-
HYI0 PACTBOPY Kajlus NepMaHraHara?

a) Hutpur natpus

6) Oxcun Mbrmbska(11l)

B) Oxkcanat HaTpus

r) Kapbonat HaTpus

1) bpomar xanms

10. B uccieayemblii pacTBop A106aBuan 2 M pacTBOp XJIOPOBOXOPOIHONH KHCJIOTHI. Beinaa ocagok Gesoro nsera,
KOTOPbI#i B pe3yJjibTaTe 00pa00TKH KOHIEHTPHPOBAHHBIM PACTBOPOM AMMHAKa MoYepHeJl. ITO CBUAETEJILCTBYeT
0 MPUCYTCTBUHU B pacTBoOpe:

a) Karunonos pryru (I)

6) Katuonos cepedpa

B) Katmonos pryru (II)

r) Katnonos cBuHIa

n) Katnonos Bucmyra
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11. C noMouIBI0 KAKOT0 PeAaKTHBA OTAEIAIOT KATHOHBI 4 aHATUTHYECKOH IPYNIbI OT KATHOHOB 5 U 6 aHanuTHYe-
CKHUX IPYyNI NPH aHAJIU3e UX cMecu?

a) Pacreopa NH4,OH

6) PacrBopa NaxS

B) PactBopa H2SO4

r) Antnzona

n) PactBopor NaOH u H>O,

12. B iionoMeTpuu NpUMEHSIIOT THTPOBAHHBIE PACTBOPHI Hioaa U THoOcyabgaTa HaTpus. Kakoe BemecTBo npume-
HSIOT JUISI CTAHAQPTU3AIMU PACTBOPA THOCYJIb(aTa HATPHA?

a) K2Cr,07

0) As;03

B) K2COs

F) Na.B4O-

1) NaCl

13. B pacTBOp, comepKalUii KATHOH 5 aHAJUTHYECKOH rpynnbl (KACIOTHO-OCHOBHASI KiaccH(pUKamusi), 100a-
BIJIM PAcTBOP THOIMAHATa aMMOHMs. PacTBop okpacuiicsi B KpacHbIii BeT. Ha npucyTcTBHe KaKHX KATHOHOB,
YKa3bIBAaeT 3TOT aHATUTHYECKUi dpderT?

a) KatnonoB mMaraus

6) Karnonos xene3a(Il)

B) Karnonos manrana(Il)

r) KatnoHnos Bucmyra

1) Katnonos xene3a (11I)

14. B pacTBoOp, cofepkanmuii aHHOHBI BTOPOii aHAJUTHYECKOI TPYNIbI, 100aBUJIN PacTBOp HUTpaTa cepedpa. O6-
pa3oBaJicsi YepHBIi 0Ca/I0K, HEPACTBOPUMBIii B pacCTBOpe aMMHaKa, HO PACTBOPUMBIii IPU HATPEBAHUH B pa3daB-
JIeHHO#i a30THOH KucJoTe. Kakne aHHOHBI MPUCYTCTBYIOT B pacTBOpe?

a) Bpomua-roHsI

0) ApCeHHUT-HOHBI

B) Nomun-nonst

r) Cynbhua-noHsl

1) XJIOpUA-UOHBI

15. I'pynnoBbIM peareHTOM Ha NEePBYI0 AHAJUTHYECKYIO IPYNIy AHHOHOB sIBJIsieTcsl HUTPAT Oapusi. C KakuMu
AHHOHAMM OH o0pa3yeT ocagok?

a) ClI', Br, OH

6) NOs', NO2,, HCOO

B) BrOs', Br, ClOs

r) CH;COO, S%, I

Zl) PO43', COaZ_, 8042_

16. Ko BTOpOii rpynime KaTHOHOB 0THOCcATCs KaTHoHbI Pb?*, Ag*, Hg>?". YkakuTe rpynnoBoii pearenT Ha BTOpyIo
rpyniny KaTHOHOB

a) PactBop NH;s

6) PactBop HNOs

B) PactBop H2SO4

r) PactBop NaOH

1) Pactsop HCl

17. K III ananuTH4ecKoii rpymnmne KATHOHOB 10 KMCJIOTHO-0OCHOBHOMH KJacCH(UKAIINU OTHOCSITCS HOHBI Ba?*, Ca*,
Sr?*, Kakoii peareHT HCIOIb3YIOT JIsl OTACJIeHHs] ITHX KATHOHOB OT KATHOHOB PYIHX AHAJIHTHYECKHX Ipyni?
a) Pacrsop NH4,OH

6) Pacteop HCl

B) KoHIleHTpHrpOBaHHBIN pacTBOp aMMHUaKa

r) PactBop NaOH

1) Pactop HoSO4

18. Kakoii kKaTHOH HAXOAUTCS B PACTBOPE, €CJIH NPH HATPEBAHHH CO LIEJIOYBI0 BBIIEJISIETCS ra3 ¢ pe3KUM 3amna-
xom?

a) Csunmna (II)

6) Cepebpa (I)

B) Pryru (I

r) Pryrn (II)

1) AMMOHUS
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19. To kuca0THO-0CHOBHOI Kaaccudukamuu k 111 anaruTuueckoii rpynne KaTnoHos oTHocaTes Ca®*, Sr?*, Ba?':
YxkaxuTe rpynnoBoil peareHT Ha KATHOHBI 3TOIl TPYIIIbI:
a) Kucnora azorHas
6) Kucnora ykcycnas
B) Kucnora cepnas +atanon
r) Kucnora maseneBas
1) Kucnora xj0poBogopoaHast
20. Ipu konrnyecTBEHHOM ()OTOKOJIOPHMETPHYECKOM ONpeaeeHNH TUXPOMATA KAJusl CTPOSIT IPATyHMPOBOYHBIH
rpaguk B KOOpAMHATAX:
a) VIHTeHCMBHOCTH MA/IAI0IIET0 CBETA — KOHIIEHTPAIINS
0) aTeHCUBHOCTD (hTyOpEeCICHIIMH — KOHIICHTPALIUS
B) Yrou BpalieHus! IFIOCKOCTH TOJISIPU3aIMU — KOHIIEHTpaIys
r) [Toka3zaTens npesoMiIeHHsT — KOHIIEHTpaIUs
1) Ontuyeckast INIOTHOCTh — KOHIIEHTPAIIUS
MK-2
1. MeTton, ocHOBAHHBINH HA pPeaKIUH MeXKIy MOHAMHM MeTAJLIJIOB U aMHHOMOJUKAPOOHOBBIMH KHCJIOTAMH (KOM-
MJIEKCOHAMM).
a) TUTPOBAaHHUE
0) rpaBUMeETpUS
B) KOMILJIEKCOHOMETPHS
r) oTomMeTpHst
2. Kak cHU3UTH OIMOKY THTpOBaHus?
a) MakcuMasnbHO pacTSHYTh BENMYMHY CKadKa U PaBUIBLHO NO00paTh HHIMKATOP
6) Cuenath HECKOJIBKO pa3 TUTPOBAHHUE
B) [Ipu TMTpOBaHNM NPUMEHSTH OOJlee KOHIIEHTPUPOBAHHBIE PACTBOPHI
3. Uto Takoe BOCIIPOM3BOAMMOCTH?
a) JTO Mepa TOro, KaKk MOBTOPSIOTCS PE3YJIbTATHI IPH MHOTOKPATHOM ITPOBEICHUH aHaIH3a
0) [Tapamerp, XxapakTepH3YIOLIUH OJM30CTh IKCIIEPUMEHTAIBHBIX U HICTHHHBIX 3HAYSHUH N3MEPSeMON BEJTMYHHBI
B) DT0 MUHMMAJILHOE pacxoXACHUE MEXKAY pe3ysibTaTaMU, MOJTYYE€HHBIMU MTPH UCIIBITAHUN O}lHOﬁ l'lpO6bI
4. dakTop nepecyera B rpaBUMETPHYECKOM aHAJIU3E — ITO:
a) IIepecyeT ONpeeIeMOro BEIeCTBa Ha CyX0e COCTOSHHE
0) KOIMYeCTBO IPaMMOB OIIPEeIIEMOro BELIECTBa, coaepxalieecs B 1 I ocanka
B) OTJINYHME KOJIMYECTBA MOIy4EHHOI'O OCa/IKa OT TEOPETHYECKOr0 BHIX0a
5. IIpoGy mMaccoii m BbICYLIMJIM, NOCJIe BhICyIIMBaHHs eé Macca coctaBmia Mi. Kakoii ¢gopmyJioii Bocnonbs3o-
BaThes JJIs1 pacyeTa BJaru B %:
a) myx100/ m
6) mx100/ my
B) (m — mj) x100/ m
6. UTo U3 mepevyuc/IeHHOTO He ABJIAETCH XUMHYECKHM MeTOI0M aHaau3a?
a) I'paBumerpus
0) TutpumeTpust
B) Pentrenorpagus
7. B kakoM U3 ciIy4aeB MCIOJb3YIOT MeTO/ 100aBOK?
a) [1pu OONBIINX KOHIIEHTPALHAX ONpeNessIeMOro BelecTBa
0) IIpu MasBIX KOHLIEHTPALUIX ONPEASIsIeMOro BEIecTBa
B) [Ipu HEBO3MOXKHOCTH HCIIONIB30BAHMS METO/A CPABHEHHUS
8. UTo u3 mpeAcTaBIeHHOI0 SBJISIETCS] METOAOM NMPOBEIeHUS Ka4eCTBEHHOro aHaau3a?
a) IpoOHBIN aHATH3
0) TpaBUMETPUIECKUN METON
B) THTPOBAHUSA
T') OMOXUMUYECKHMA
9. Kakoii MeTox aHa/IM3a HEOOX0AMMO BBIOPATH 1151 ONpe/ieieHusl 001Iei ;KeCTKOCTH BOIONPOBOAHOI BObI?
a) AuuIOMeTpUIeCKUN
0) Hurpuromerpruaeckuit
B) TpuoHoMeTpraecKuit
T') ApreHTOMETPUIECKUN
) ﬁOHOMeTpH‘IeCKHﬁ
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10. TuocyabgaT HATPHUS ONPEAETAIOT METOAOM NMPSIMOr0 HOTOMETPUIECKOT0 TUTPOBaHUsA. B KauecTBe HHIUKA-
TOpa UCIOIB3YIOT Kpaxmail. Kak onpenessiioT KOHeYHYI0 TOYKY THTPOBaHus?

a) [1o nosiBeHnIo KpacHOT'0 OKpaIINBaHUS

0) ITo BeImazeHUIO OSIOTO OcaIKa

B) Ilo mosiBIIEHNIO CHHETO OKpAIIUBAHUS

r) I1o BeIMazenuro Oyporo ocaaka

n) [To obecrBeYMBaHMIO pacTBOpa

11. Heo6xoquMo mepuoanyeckd KOHTPOJHMPOBATH KOHIEHTPAIMIO THTPOBAHHOIO PacTBoOpa iiofa B ioanae Ka-
ans. Kakoii pacTBop He00X0THMO UCIIOIB30BATH JIJIsI €70 CTAHIAPTA3AIHH ?

a) PacTBop xJ10pOBOIOPOIHOM KHUCITOTHI

6) PactBop THOCYIB(]aTa HATPHS

B) PacTBOp ruapokcuia HaTpus

r) PactBoOp xmopuna kanus

n) PactBop Tpuiiona b

12. YkaxkuTe cTaHZapPTHBIE BElIECTBA, KOTOPbIe HCMOIB3YIOT 1151 CTaHAapTH3anun pactBopoB-tutpantos (HCI,
H2SO4) MeTonom anmaumeTpumn:

a) N612CO3, Na,B4O7

6) NaCl, KClI

B) K2Cr,07, KMnO,4

F) MgSO4, ZnS0O,

I[) N612CO3, Na,B4O7

13. Kakoe BelecTBO MOKHO ONpEAEJHTH U METOAOM KHCJIOTHO-OCHOBHOT'O THTPOBAHMS, W METOIOM OKHCJIH-
TeJIbHO-BOCCTAHOBUTEIHHOT'0 THTPOBAHMSA?

a) IllaBeneBas kucmora

0) Hurpar xasbims

B) ['uapokcun HaTpust

r) Cynbdar Hatpus

1) XJI0pu aMMOHUS

14. B mMeTo/ie TPUJIOHOMETPHH OIHA MOJIEKYJa TPWJIoHAa b B3anMoaeiicTByeT TOJIbKO ¢ OAHUM HOHOM MeTajlia
(He3aBMCHMO OT BAJICHTHOCTH MeTajuia). Uemy paBeH ¢gakTop 3kBUBajeHTHOCTH f coJieil mpu onmpenesieHnu Ux
3THM MeTOAO0M?

a) f=1

6) f=1/3

B)f=1/5

r) f=2

n) f=1/2

15. llepmanranaromerpuuecku onpeneiasior H.O2 B cuibHo kucioii cpeae. C noMoub10 Kakoii KMCJIOTHI, MOKHO
€031aTh cpeay NPU MEPMAHTAHATOMETPHYECKOM OmpeaeJeHuu?

a) CH;COOH

6) H.SO4

B) HNO3

F) H3PO4

m) HCI

16. MeTongamMu peoKc-MeTPUHU MPOBOJSAT KOJINYECTBEHHOE ONpe/aesieHne OKUCaUuTeeii U BoccTaHoBuTeeii. Ko-
JNYecTBEeHHOE OMpe/iejieHle KAaKOro BellecTBa MOKHO NMPOBECTH ’TUM MeTOAOM?

a) Xopu Kanus

0) 'mopokcun HaTpUs

B) Ilepokcua Bogopona

r) CynmedaTt MarHus

1) ['mopokxapOoHaT HaTpHs

17. OT 4yero 3aBUCUT MOJISIPHBII KO (PP HIIEHT CBETONOIIOIIEHHS, OTIPee S IOINIl YYBCTBUTEIBLHOCTh (DOTOMET-
puyecKkoii peakuuu?

a) OT KOHIIEHTpaLH pacTBoOpa

6) OT 00BeMa MOTIIOMIAIOIIETO CIIOS

B) OT IDIOTHOCTH pacTBOpa

r) OT IpUPOHI BEIIECTBA

1) OT HHTEHCUBHOCTH MAAIOIIETO CBETA
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18. YkaxkuTe, Kak onpeAeasiioT KOHEYHYI0 TOUKY THTPOBAHHUSI B MeTO/le MEPMAHIAHATOMETPUH:

a) Ilo O6pa3OBaHI/IIO KOMIIJICKCHOI'O COCANMHCHU MHAUKATOpa C TUTPAHTOM.

0) [To oOpa3zoBaHMIO MATOPACTBOPUMOTO COCAMHEHUS HHANKATOPA C ONPEACISICMBIM BEIICCTBOM.

B) Ilo Pa3pyYHICHUIO KOMIIJIEKCHOTI'O COCIUHCHHUS TUTPAHTa € ONPECACIACMbIM BCILICCTBOM.

r) 1o mosiBJI€HUIO OKpacKH pacTBopa OT W30BITOYHOM KaIuld TUTpPaHTa.

1) ITo oOpa3oBaHNIO MATOPACTBOPUMOTO COSIMHEHHSI HHANKATOPA C TUTPAHTOM.

19. Ykaxkure 3HaueHue pakTopa sxBuBajeHTHOCTH Na2CO3 npH KoJIM4ecTBEHHOM ONpeie/IeHHH COTJIACHO peak-
muu: Na,COs + HCl - NaCl + NaHCO3

a)f=4
0)f=2
B)f=Y
r)f=1
n) f=1%

20. Monsipasiii K03()(GUIHEHT MOTJIONIEHHs] MPeACTABJIsET 000l 3HAYEeHHe ONTHYECKOi IMUIOTHOCTH PacTBOpa
NP TOJIIIUHE MOTJIOIAIOIIEro ¢J1osi 1 M M KOHIeHTPaluH, PaBHOI:
a) 1 Mone/n
0) 1 /n
B) 0,1 Momb/n
r) 1%
n) 1 r/mn
K-3
1. Yka:kuTe mocyay, KOTOpYIO HCIOJIB3YIOT B THATPUMETPHYECKHX METOIaX aHAJIN3a [IJIsl H3MEPEHUsI TOUHOT0 00b-
eMa TUTpaHTa:
a) [Tunerka
6) MepHnast konba
B) Broperka
r) Mensypka
1) MepHBIi [UTHHID
2. BoiOepuTe mapy THTPaHTOB /UUIsl KOJIMYECTBEHHOI0 ONpeIeieHHsI aMMHaKa B PacTBOpe MeToI0M OOpaTHOI0
TUTPOBAHHUS:
a) KOH, NaOH
6) HCI, NaOH
B) HzSO4, KzSO4
F) HCl, HzSO4
1) NaOH, KCI
3 Jli1s1 BbIGOpA MHAMKATOPA B MeTOJe KHCIOTHO-OCHOBHOIO TUTPOBAHUS CTPOSAT KPUBYIO THTPOBAHMS, KOTOpas
npeacTaB/seT c000ii 3aBHCUMOCTh:
a) pH pactBopa ot 00beMa 100aBICHHOTO TUTPAHTA.
0) pH pacTBOpa 0oT KOHIIEHTpaLiK pacTBopa J00aBIEHHOTO TUTPAHTA
B) pH pacrtBOpa oT 00beMa aHATM3UPYEMOro PacTBOpa
r) KonuenTpanuu ananusupyemoro pactsopa ot pH pactBopa
1) pH pactBopa oT Temmepartypsl.
4. C kaKoii TOYHOCTHIO OepéTcsl HAaBeCKa HA TEXHMYECKHX Becax?
a) 0,001
6) 0,01
B)1l
r) 10
5. KakoBa oTHOCHTe/IbHAS MOTrPELIHOCTH BECOBOI0 MeTOa aHAIM3a?
a) 10%
6) ot 1% 10 0, 1%
B) ot 0, 1 10 0,01%
r) 5%
6. Yka3aTb HeJOCTATOK IPABUMETPUYECKOr0 AHAJIU3A
a) HU3KUH %o MOTYYCHHMS BELIECTBA MIPU OCAXKICHUU
0) IPOIOIKUTENFHOCT aHATIN3a
B) HETOYHOCTh
T) CIIO)KHOCTB PacueTOB
7. B uém 3ak/r04aeTcs rpaBUMeTPHYECKHii aHAIn3?
a) B OCaXKICHUM KOMIIOHEHTOB
0) B BBIICIICHUH ONPEEIISIEMOr0 BELIECTBA B BUJIE COSIHMHEHUS
B) B BBIICJICHUH OIIPEJICISIEMOT0 BEIIECTBA B BUJIE COSAMHEHNUS M ONPE/IETICHUH €r0 MacChl
T') BO B3BEIIUBAHNUH
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8. Kak npaBWIbHO B3SITh HABECKY BelecTBa?

a) Ha AaHAJMTHYECKUX Becax

0) cHavana Ha TEXHUYECKHX, a IOTOM HA aHATUTHIECKUX

B) pacyeTHBIM ITyTEM

T') Ha TEXHHYECKHX Becax

9. C kakoii TOUHOCTHIO MOKHO B3BECHTh HA AaHAJTUTHYECKUX Becax?

a)0,0001r

6) 0, 00001 r

B) 0,001 r

r) 0,000001 r

10. CxobpKko0 ocaguTesisi HEOOXOANMMO B3SITh JJISl PEaAKIUU OCAKIEeHUS ?

a) 5% oT paccYMTaHHOTO KOJTHYECTBA

6) B 1, 5 - 2 pa3za Gorbliie, 4eM 110 pacueTy

B) 100 % oT paccuuTaHHOrO KOJIMYECTBA

11. Kakue yc/ioBHSI HEOOXOAUMBI M I0CTATOYHBI /IS ONpe/ieJIeHUsI HEM3BECTHOI KOHIEeHTPAMH BellecTBa?
a) 3HaHME TOYHBIX 00HEMOB PACTBOPOB JIBYX BEIIECTB M KOHIEHTPAIMU OJHOTO M3 HUX

0) coOuoaaTh TeMIepaTypy peakiu

B) COOJIIOAATh COOTHOIIEHHE BEIIECTB

T') CO31aTh HEOOXOAUMOE JTaBJICHHE

12. MeTom0oM KHCJIOTHO-OCHOBHOTO THTPOBAHUSI OMPEIEISIOT:

a) Kucnotsl, ocHOBaHHMS ¥ THAPOIU3YIOIIUECS COITU

0) ToNBKO CHIIBHBIC KHCIOTHI

B) TONBKO CHIIbHBIE OCHOBAHHMS

r) TonbKO CHIIbHBIE KUCIIOTHI U C1a0ble OCHOBAHHMS

1) Tonbko comu, KOTOpbIE TUIPOIU3YIOTCS

13. [onGepuTe mocyay, HCMOJIL3YEMYI0 B THTPUMETPHYECKUX METO/IaX aHAJIN3a, ISl OTMePUBAHUs 00HEMOB BCIIO-
MOraTeJIbHBIX peareHToB.

a) MepHBIii [IITHHAD

6) MepHnast konba

B) broperka

r) [Iunerka

1) Konnueckast konba

14. Uccnenyemas cmech cogep:xuT uoHbl CI', Br', I" B 3xBuMosnsipHbIX kosmdecTBax. IlocsienoBaresbHOCTH 00pa-
30BaHHUS 0CA/IKA NPH APTeHTOMETPHYECKOM THTPOBAHHM OyJeT onpenesiThes:

a) [IponsBeneHUsMHU pacTBOPUMOCTH COOTBETCTBYIOIIUX TaIOTCHUIOB cepedpa

0) BennunHol NOIBMXHOCTH COOTBETCTBYIOIINX aHHOHOB

B) MonHo# cuioit pacTBopa

r) BenmnunHoii pemokc- moTeHIMAIOB

1) Bei6opom criocoba TUTpOBaHUS — TPSIMBIM WIIK OOpaTHBIM

15. Tuxpomart kayust KoCr2O7 Mcnoib3yIoT B KauecTBe OKHCJIHMTENIsA B KHCJIO0M cpefe. YKa:KuTe MPOAYKT BOCCTa-
HOBJIeHHs uxpomMat-nona Cr207% B 3THX yc/I0BHAX:

a) Cr3*

0) Cr(OH)3

B) [Cr(OH)e]*

F) CI’203

1) CI’(OH)Z

16. Ha yem ocHoBbIBaeTcs otaesienue xjaopuaa ceunna (II) or apyrux xnopunos Il ananuTuyeckoi rpynnbi?
a) Pa3Has pacTBOpUMOCTb B II€NOYax

0) PazHas pacTBOpUMOCTD B CONISTHOW KUCITOTE

B) Pa3nas pactBopuMOCTE B ropsueii Bone

r) Pa3Has pacTBOpUMOCTb B PacTBOpE aMMHaKa

1) Pa3Hast pacTBOpUMOCTE B CEPHOI KHCTIOTE

17. I'paBuMeTpuYeckoe onpese/ieHHe KAPOOHAT-HOHOB B 3arpsA3HEHHOM IpenapaTe MPOBOASAT METOIOM:
a) [Ipsmoit oTroHKH

0) OcaxxaeHus

B) Hempsimoii oTroHKH

r) Boimenenus

1) Beienenus u HempsIMOW OTTOHKH
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18. Uto nmeeT HaunboIee cylecTBeHHOE 3HAYEHHE NPH M0100pe KMCIOTHO-OCHOBHBIX MHAUKATOPOB?

a) CBOICTBa IPOAYKTOB PEAKIINH

6) Msmepenus pH cpenpl B Imporiecce THTPOBAHMS

B) IIpupona onpenensieMpIX BEIIECTB

r) pH cpenpl B TOUKe SKBHBAJICHTHOCTH

1) Ipuponst TuTpanTa

19. AHanu3 KpUCTALIOTHAPATA Cyab(paTa HATPHA BHINOJIHIIN I'PABHMETPHYECKHAM METOIOM, 0CAa:KAas Cyab(paT-
HOHBbI pacTBOpPoM XxJopuaa 6apus. Ilociie co3peBanusi ocaaok cy/jb(ara 6apusi NPOMBIBAIOT AeKAHTANIMEH € HMC-
M0JIb30BaHNEM B Ka4eCcTBe MPOMBIBHOM KUIKOCTH:

a) PactBop cynbgaTta aMMoHUS

6) Pa30aBiieHHBIN pacTBOP CEpHOI KHUCIIOTHI

B) JluctriinpoBaHHas Boza

r) PactBop cynbdara Harpus

n) PacTBop xiopuma 6apus

20. s cTanAapTU3aliy PacTBOPa THOCYJIL()aTa HATPUS UCTIOJIB3YIOT PAcTBOP AUXpoMaTta Kajus. Kakoii ciocod
THTPOBAHUSI PH ITOM HCHOIB3YIOT?

a) [Ipsmoe TuTpoBaHuUE B LIEIOYHOI cpeie

6) IIpsiMoe THTpOBaHKE B CHIILHOKUCIION Cpefie

B) 3aMeCTUTEIBHOE TUTPOBAHHE

r) OOpaTHOE THTPOBaHUE B KUCIIOH cpeze

1) OOpaTHOE THTPOBAaHHUE B IIEIIOYHON Cpefie

5. MeToauyeckne MaTepHuaJbl, onpee/siionMe NpoueAypbl OeHUBAHUS 3HAHMIA, YMeHHUI, HABBIKOB U (WJIH)
ONBITA JeATEeJHbHOCTH, XapaKTePU3YIOLIMX 3TaNbl (JOPMHUPOBAHMA KOMIETEHIMI.

IIpouenypa oLieHUBaHUS 3HAHUM, YMEHUN U HABBIKOB IIPU MPOBEIECHUU MPOMEKYTOUHOM aTTECTALMU IO JUCLIHU-
IUTMHE « XUMUSI HEOpPraHWYecKasi ¥ aHAIMTHIECKas» NPOBOIUTCS B (popMe dK3aMeHa B IEPBOM CEMECTPE U3yUCHHUS JHC-
LUIUIUHBI 110 pa3zieny « XUMHUsl HeOpraHU4decKas» U 3a4€Ta BO BTOPOM CEMECTpE IO pa3fielny Kypca « XUMUsI aHaJTUTHYe-
CKash».

[Mopsimok opraHu3alMy M NPOBEACHHS MPOMEXKYTOYHOH aTTecTaluy o0ydaromierocs, popMa MpoBeIeHus, polie-
Jypa cIaud 9K3aMeHa, CPOKH M MHbIE BOIPOCH! onpeeneHsl [lonokeHneM o nopsiike OpraHu3aliy U MpOBEICHUs TEKY-
ILIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluy 00yJaroIXCs.

[Ipouenypa olleHUBaHMs 3HAHUI, YMEHUI U HABBIKOB IIPY IIPOBEJICHUH ITPOMEXKYTOYHOM aTTecTaiuu B hopMe 3K3a-
MeEHa IPOBOAUTCS IIyTEM YCTHOIO OTBETa 00YydJaroluXcsl Ha BOIPOCH! Ouiera ubo MPOXOXKISHUS UTOrOBOrO TECTa; Ha
MOJTOTOBKY K claue 3k3aMeHa oTBoxuTcs He Oornee 40 MuH, Ha yCTHBIN 0oTBeT - He Oonee 10 munyT. [Iporenypa orenu-
BaHMs 3HAHWH, YMEHUH M HABBIKOB IIPY MPOBE/ICHUH MPOMEKYTOUHON aTTecTalui B opMe 3auéra NpOBOJUTCS B COOT-
BETCTBHU C KPUTEPHUAMU U IIKAJIOHN, IpeAcTaBiIeHHOH B 1.3. O1eHKa «3a4TeHO» BBICTABIIACTCS 00YJaIOLIMCs, HE NMe-
IOIIMM 33/10JKEHHOCTH 110 TEKYILEMY KOHTPOJIO YCIIEBAEMOCTH, HAITUCABIINM KOHTPOJIbHBIE Pa0OTHI HE HIKE ITPOXOJI-
HOro 0ajua, a TaKKe CAABLINM OTYETHI 110 J1aGopaTOpHBIM padotaM. CTyIEHTHI, HMEIOIIHUE 3aJ0JDKEHHOCTD [0 TEKYLIEMY
KOHTPOJIIO yCIIEBAEMOCTH, MOIYYaroT 3a4€T TONBKO IOCIE JIMKBUAAIMU 33JJ0JKEHHOCTH. BO3MOXKHO MIpOBEJEHUE 3K3a-
MeHa U 3a4éra B (hopMe TecTa.
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1. Onucanue Ha3HAYEHUS M COCTABA (DOHIA OLIEHOYHBIX CPEJCTB

Hacrosimuit ponn onenounsix cpeacts (POC) BXxoaut B coctaB paboueil mporpaMMBbl AUCHUTUTMHBI « XUMUS HEOpraHude-
CKasl M aHAJIUTUYECKAss» W MpeAHa3HAueH /I OLECHKH IUIAHUPYEMBIX PE3YJIbTaTOB 00Oy4YeHHUS - CHOPMHUPOBAHHOCTH MHIM-
KaTOPOB JIOCTIDKEHUSI KOMIIETEHIIMH U OMBITA JESITENIFHOCTH, XapaKTepH3YIOMMX ATanbl (JOPMUPOBAHUS KOMIETCHIIMHA B
IIPOIIECCE OCBOECHUS TUCIMILIHMHBL

2. IlepeveHs KOMIIETEHIUI, PeaTu3yeMbIX JUCHUTIIMHOM

OIIK-6: CriocobeH HuCIoabp30BaTh B NPO(ECCHOHATILHOM JIESTEbHOCTH OCHOBHBIE 3aKOHBI (DM3HMKH, XUMHUH, HAyK O 3emiie
1 OMOJIOTMH, TPUMEHATh METOBl MAaTEMAaTHYECKOr0 aHAJIN3a U MOJEIUPOBAHMS, TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
HCCIIeJOBAaHUH, TPUOOpPETAaTh HOBbIE MaTeMaTHYECKUE W €CTECTBEHHOHAYYHbIEC 3HAHUS, UCIIONB3Ysl COBpEMEHHBIE 00pa3o-
BaTeJbHBIE M HH(POPMAMOHHEBIE TEXHOJIOTHH.

OIIK-8: CrocoOeH ncnonp30BaTh METONBI cOOpa, 00paOOTKH, CHCTEMATU3AlMU U MIPEACTABIICHNUS MIOJIEBOW | J1abopaTop-
HOHM MH(OpMaNWH, TPUMEHSITh HAaBBIKA PabOTHI C COBPEMEHHBIM 000pYZIOBaHUEM, aHAIU3UPOBATH IOJyYEHHbIE pe3yibTa-
TBL

IIK-2: CriocobeH k ydacTuio B paboTe 10 MHUKPOOHOJIOrHIECKOMY, THIPOOHOIOrHIECKOMY M THAPOXUMHUYECKOMY MOHH-
TOPHHTY BOJIOEMOB U OXpaHE BOJHBIX OHOpECypcoB

IIK-2.1: 3Haer: MeTonbl, CIIOCOOBI U METOAMKH MPOBEJACHUS MHKPOOHOIOTHYECKOT0, THAPOOHOIIOrMYECKOT0 U THAPOXH-
MHYECKOr0 MOHUTOPWHIa BOJOEMOB; OCHOBHBIE BHIBI M HMCTOYHHKH AHTPOIIOrEHHOTO 3arps3HEHUS] BOAHBIX OOBEKTOB;
HOpPMaTHBHBIE TIPABOBBIE aKThl SKOJOIMYECKOTO KOHTPOJISI BOAHBIX OOBEKTOB ISl LieJIeil MOHUTOpUHIra Cpelbl OOUTaHUS
BOJIHBIX OMOJIOTMYECKHX PECYPCOB

IIK-3: Cnoco0eH K y4acTHIO B MEPONPHATHSIX TI0 IKOJIOTMYECKOMY MOHUTOPHHTY M OXpaHe OKpY)KalolIei cpeasl ¢ moMo-
LIBbI0 OMOTEXHOJIOTHUECKUX METO/I0B

IIK-3.2: YMeer opraHn30BbIBaTh MOHUTOPUHT MOAHAI30PHBIX TEPPUTOPUI C IPUMEHEHHUEM MPHPOIOOXPAaHHBIX OHOTEX-
HOJIOTHIf; IPON3BOIUTE 3a00p MPOO BOBI, IOUBBI, BO3yXa U OMOJIOTMYECKUX OOBEKTOB LISl OLIEHKH KOJOTHYECKOro Co-
CTOSIHUSI TIOAHA30PHBIX TEPPUTOPHH; MPOM3BOANTH J1a0OPATOPHBIE HCCIEIOBAaHKS, 3aMephl, aHAJIU3bl OTOOPAHHBIX MPH-
POAHBIX 00PA3IIOB C UCIIOIB30BAHUEM JIA00PATOPHOTO 00OPYJOBAHHST; MPOU3BOIUTH CTATUCTHUECKUN aHAIHU3 ITOIY4IEeHHBIX
JIAHHBIX O COCTOSIHUHU TIOHA/I30PHBIX TEPPUTOPHH; ONPEAENSITh YPOBEHb U XapaKTep BPEJIOHOCHOTO BO3JIEHCTBUs OMOTreH-
HBIX (PAKTOPOB Ha OKPYXKAIOILIYIO CPEAy; KOHTPOJIHPOBATH COONIOJEHUE NIEHCTBYIOIIErO YKOIOTHYECKOro 3aKOHOATENb-
crBa Poccuiickoii @enepanyi, HHCTPYKLUHM, CTAaHAAPTOB U HOPMATHUBOB 10 OXPaHE OKPYKAIOILEH Cpe/ibl

3. BaHK OLICHOYHBIX CPEACTB

Jnst oneHKH c(OPMHUPOBAHHOCTH MHAMKATOPOB AOCTHKECHHUS KOMIIETCHLMH W OMBITAa ACSITENbHOCTH, XapaKTepU3YIOIIUX
sTanbl (OPMHUPOBAHUA KOMIIETEHLMH B IIPOLIECCE OCBOCHMS AMCLMIUIMHBI « XMMHsS HEOpraHH4YecKas M aHaIUTHYECKasD)
UCTIOJIB3YIOTCS CIIEYIOLINE OLIEHOYHbIE CPE/ICTBA:

Kon u | Koau nammenoBanue unauka- | Kpurepuu oue- | HaumenoBanue xon- | HaummeHoBaHme oue-

HauMe- TOpa 10CTHKEeHHs popMuUpye- HUBaHUSA TPOJUpPYeMBIX pa3jie- HOYHOI0 Cpe/icTBa

HOBaHUe MOl KOMIIeTeHIINH JIOB U TeEM TeKylleil aTTecTaluu

¢popmu-

pyeMbIX

KoMIIe-

TeHIUH

OIIK-6 OIIK-6.1 | 3uaer: OCHOBHBIE | - ypoBeHb ycBoe- | Tema «Kommnekcubie | KontponsHast —paborta
KOHIICTIIMK M METO- | HUS oOydarommM- | coenuHeHus» (Jekmua | mo teme «Komruieke-
IBL, COBpEMEHHBIE | Cs TeopeTuueckux | 1, mabopaTopHas pabo- | Hble COCIMHEHUS,
HampaBJIeHWsT Marte- | 3HaHUU U ymeHue | Ta Ne 2 (mepBblif ce- | orTuér mo jabopaTop-
MAaTHUKH, (GM3MKY, | HCTIONB30BaTh HX | MECTP) CaMOCTOATENb- | HOH paboTe, UTOrOBBIH
XMMHHU U HayK 0 3eM- | mid perenus | Hast pabora) KOJJIOKBHYM IO pasze-
Je, aKTyalbHbIe IIpo- | IpodeccnoHab- ny «XuMHS HEOpraHH-
O6meMbl  OHonorwde- | HbIX 3a/ad; YyecKas»
CKHX HayK H THep- | - JIOTHYHOCTb,
CIIEKTUBBl ~ MEXIHC- | 00OCHOBAaHHOCTD,
OUIUTMHAPHBIX ~ HC- | YETKOCTb OTBETa,
CIIeJOBaHUH OTBETHI Ha BOMPO-

OIIK-6.2 | Ymeer:  wucmonb3o- | ceI mo guctu- | Tema 2 «Xumuueckue | KontposnbHass —pabora

BaTh HABBIKH JIabopa- | IUIMHE; CBOWMCTBa  METAJIOB» | IO TeMe «XUMHUYECKUE
TOpHOM paborel ® | paboTa B TeueHue | (JieKuust 2, 7abopatop- | CBOWCTBA  METAJLIOBY,
METOABl XMMUH, (GH- | CEMeCTpa, Halnu- | Hag pabora Ne 2, mep- | oruér mo mabopaTop-
3MKM, MaTeMaTuye- | YMe / OTCYTCTBHE | BBIN CEMECTD) HOH paboTe, UTOTOBBII
CKOrO  MOJIENIUPOBa- | 33J0JKEHHOCTH KOJJIOKBHYM IO pazze-
HUSA W MareMmaThye- | 110 TEKyIEMY ny «XuMHS HEOpraHH-
CKOW CTaTUCTUKA B | KOHTPONIIO YCIIe- YyecKash»
podeCCHOHATBFHON BAEMOCTH
JeATeNTbHOCTH




OIIK-6.3

Brangeer: Meromamu
CTATHCTHYECKOTO
Ol[EHUBAHUSA M IIPO-
BEPKU THUIOTE3, IMPO-
THO3UPOBAHUS  MEp-
CIIEKTHB U COIHAJIb-
HBIX  TOCIIEACTBUI
cBoell  mpodeccuo-
HAJILHOM JIeATebHO-
cTH

Tema 3 «Xumudeckue
CBOMCTBa TIPOCTBIX
BEIIIECTB U COCMHEHUI
anementoB VIIA rpyn-
e (Jexunus 3, yabo-
paroprasi pabora Ne 4
(mepBb1ii cemecTp) ca-
MOCTOSITENIbHAsT  pabo-
Ta)

KontponpHast  pabora
1o TeMe «XHUMHYECKne
CBOMCTBa MPOCTBIX
BEIIIECTB U COCMHEHUI
anemenToB VIIA Tpym-
IBD», OTYET 1O J1abopa-
TOpPHOH paboTe, UToro-
BBI KOJUIOKBUYM TIO
pazneny «XuMHA He-
OpraHu4ecKasn

Tema 4 «Xumudeckue
CBOMCTBa MPOCTBIX
BEIIIECTB U COCMHEHUI
anementoB VIA rpym-
b (Jexkuust 4, nabo-
paropnast pabora Ne 5
(mepBbrit ceMectp),
caMocCTosITeNIbHAsL  pa-
6ota)

KonTtponbHast pabora
1o TeMe «XUMHYECKHe
CBOMCTBa MIPOCTBIX
BEIIIECTB U COCMHEHUI
anemenToB VIA rpym-
MDY, OTYET MO JT1abopa-
TOpPHOH paboTe, UToro-
BB KOJUIOKBHUYM TIO
paszneny «XuMusA He-
OpraHu4ecKasn

Tema 5 «Xumuueckue
CBOMCTBa MPOCTHIX
BEIIIECTB U COCMHEHUIT
anemenToB VA Tpym-
meD» (1ekuus 5, mabo-
paropHass pabora No
6,7 (mepBbIii cemectp),
caMocCTosiTeNIbHAsL  pa-
6ota)

KonTtponbhast pabora
no TeMe «XHUMUYECKHE
CBOMCTBA MPOCTHIX
BEIIIECTB U COCTMHEHUI
anementoB VA rpyn-
mbD», OTYET Mo J1abopa-
TOPHOH paboTe, UTOro-
BbI KOJUIOKBUYM IIO
pasgeny «XuMHA He-
OpraHu4ecKasn

Tembr 6, 7, 8 «Xumu-
YECKHe CBOMCTBa TPO-
CTBIX BEIIECTB W CO-
€IUHEHUHN DIJIEMEHTOB
IVA rtpymme, «Dine-
MeHTsl [ITA Tpynme,
«OCOOCHHOCTH  DJICK-
TPOHHOTO CTPOCHHUS H
XHMHUYECKUX  CBOMCTB
9JIEMEHTOB TTOOOYHBIX
noarpynn  (d- wu f-
9JIEMEHTOB)»  (JIKIHSA
6-8, camocrosTenpHAs
pabora)

HUTOroBeiii  KOJUIOKBH-
yM 1o paszeny «Xu-
MHs1 HEOPTaHUYECKAs»

Tema 9 «KauectBeH-
HBIA aHanm3» (JIKIUs
9, maGopatopHble pa-
6oter 1-4 (BTOpOI Ce-
MECTp), CaMOCTOSATEIb-
Has pabora)

Kontponbnas pabora
Ne 1 mo Teme «Kaue-

CTBECHHBIN aHaJIN3y,
oty€r mo mabopaTop-
HOH paborte.

Tema 10 «Kucnorao —
OCHOBHOE THTPOBaHHUE
(exmmss 11, maGopa-
TOpHbIE paboThl  6-8
(BTOpOIT CcemecTp), ca-
MOCTOSITENIbHAsT  pabo-
Ta)

Kontponpaass pabora
Ne 2 mo teme «Kwuc-
JOTHO —  OCHOBHOE
TUTPOBAHUEY», OTYET 11O
mabopaTopHOii pabore

Tema 11 «Oxucim-
TEJBHO - BOCCTaHOBH-
TEJIBHOE THTPOBAHHUE»
(mexmmss 12, mabopa-
TopHbIe paborer 10-13
(BTOpOIi Ccemectp), ca-
MOCTOsITENbHas:  pabo-

Kontponpaass pabora
Ne 3 mo teme «Oxwuc-
JUTEIBHO - BOCCTAHO-
BUTEIBHOE  THUTPOBa-
HHE», OTUET mo J1abo-
patopHOii pabote




Ta)

Tema 12 «Kommekco-
HoMmetpusi. [ 'paBumer-
puws» (nmexkums 10, ma-
OopaTopHbIE  pPabOTHI
14-16  (BTOpOit  ce-
MECTp), CaMOCTOSTEIb-
Has paboTa)

KonTponbnast pabora
Ne 4 mo teme «Kowm-
miekcoHomerpus. ['pa-
BUMETPHUSI», OTYET I10
nabopaTopHOi padore.

Tema 13 «OcHoBbI (u-

Otuér mo mabopaTop-

3UKO — XHMHYECKHX | HOW pabore
METOJI0B aHaJm3a

(mexius 13, mabopa-

TopHass  pabora 17

(BTOpO#T CcemecTp), ca-
MOCTOSITENIbHAsT  pabo-

Ta)

OIIK-8 OIIK-8.1 | 3Haer: OCHOBHBIE | - ypoBeHb ycBoe- | Tema «Kommnekcusie | KontponeHast —pabota
THUIBl OKCIEAMIMOH- | HUS OOydaromuM- | coearHeHus» (nekums | mo Teme «Komrekc-
HOTO U J1abopaTopHO- | cs TeopeTHueckux | 1, mabopaTopHast pabo- | Hble COE/IMHEHUSY,
ro  obopynoBaHus, | 3HaHWI U ymeHue | Ta Ne 2 (mepBblif ce- | oT4€T 1O J1abopaTop-
0COOEHHOCTH BbI- | MCIOJIB30BaTh HX | MECTP) CaMOCTOSTENb- | HOM padOTe, MTOrOBbIN
OpanHOoro  oObeKTa | s pelieHus | Has paboTa) KOJUIOKBHYM I10 pa3zjie-
npodeccruoHaTbHOM npodeccruoHab- ny «XuMHsL HEOpTaHH-
JIeATENFHOCTH, YCIIO- | HBIX 337124, yecKasn»

BUA €TO COACpIKaHUA - JIOTUYHOCTH,
U paboTel ¢ HUM C | 0OOCHOBAHHOCTH,
y4éroM TpeOOBaHMii | YETKOCTh OTBETA,
OHOITHKU OTBETHI Ha BOIIPO-

OIIK-8.2 | Ymeer: anammsupo- | cel 1o gucuu- | Tema 2 «Xumuyeckue | KontposnbHas —pabora
BaTb U KPHUTHYECKU | IUIMHE, CBOMCTBa  METAJIOB» | IO TeMe «XUMUYCCKHUE
OIICHMBATh pa3BUTHE | paboTa B TeyeHHe | (mekuus 2, 1aboparop- | CBOWCTBA  METAJIOBY,
Hay4YHBIX WICH, Ha | CEMECTpa, HauM- | Hasg pabora Ne 2, mep- | or4é€r mo maboparop-
OCHOBE HMEIOLIUXCs | M€ / OTCYTCTBHE | BBl CEMECTP) HOH paboTe, UTOrOBBIH
pPECYpPCOB  COCTaBUTDH | 3aJ0JDKEHHOCTH KOJUIOKBUYM IO pa3zfe-
IUIaH pelIeHus To- | 10 TeKyIEMY a1y «XuMHSA HEOpraHH-
CTaBJICHHOM 3a7auM, | KOHTPOJIO YyCIIe- yecKashy
BBIOpPaTh M MOAU(U- | BAEMOCTH Tema 3 «Xumuueckue | Kontponpnas pabota

LUpOBaTh MeETOJIUYC-
CKHE NIPUEMBI

CBOIICTBa IIPOCTBIX
BEIIECTB U COSTMHEHUN
anemeHToB VIIA rpym-
mel» (tekuus 3, mabo-
paTtopHasi pabora Ne 4
(mepBBIii cemecTp) ca-
MOCTOsAITENIbHAsT  pabo-
TQ)

o TeMe «XHMUYECKUE
CBOIICTBa IIPOCTBIX
BEIIECTB U COSTMHEHUN
anementoB VIIA rpym-
IBD», OTYET MO J1abopa-
TOPHOHM paboTe, UTOro-
BBl KOJUIOKBUYM IO
pazzmeny «Xumus He-
OpraHn4ecKasn»

Tema 4 «Xumudeckue
CBOIICTBa TIPOCTBIX
BEILECTB U COCTMHEHUN
snemeHToB VIA rpym-
mel» (teknus 4, mabo-
patopHast pabora Ne 5
(mepBsIit cemecTp),
caMoCTOsITeTIbHAST  pa-
Oora)

Kontponpaass pabora
o TeMe «XHMUYECKUE
CBOIICTBa MIPOCTBIX
BEIIECTB U COSTUHEHUN
snemeHToB VIA rpym-
B, OTYET TIO J1abopa-
TOPHOHM paboTe, UTOro-
BBl KOJUIOKBUYM IO
pazmeny «Xumus He-
OpraHnvecKasn»




OIIK-8.3 | 3naer: OCHOBHBIE Tema 5 «Xummueckne | Konrponmpnas pabora
THUIBl  9KCTEAUIINOH- CBOIiCcTBa MIPOCTHIX | O TeMe «XUMHYECKHE
HOro U 1abopaTopHo- BEILIECTB M COCAMHEHNI | CBOMCTBA MPOCTHIX
ro  obopymoBaHus, aneMeHTOB VA Tpyn- | BEUIECTB M COEIMHEHHUN
0COOEHHOCTH BBI- e (Jekuust 5, nmabo- | amementoB VA rpym-
OpanHoro  oObBeKTa paropHass pabora Ne | mbr», oT4éT MO JTAbOpa-
PO eCCHOHATTFHOMH 6,7 (mepBEIA cemecTp), | TOpHOU paboTe, UTOTOo-
JeATENBHOCTH, YCIIO- caMoCTOsITeNIbHASI  pa- | BBI KOJUIOKBHYM TIO
BHSI €r0 COJEpKaHHs 6ota) pasmeny «XuMmusi He-
U paboThl ¢ HUM C OpraHu4ecKasn
yu€ToM TpeOoBaHHN Tembr 6, 7, 8 «Xumu- | UTOroBelii  KOJJIOKBH-
OMOATHKN YeCcKHe CBOWCTBA MpO- | yM IO pazgeny «Xu-

CTBIX BEUIECTB M CO- | MU HEOPTaHUYECKasD)
€IMHEHUH  DIIEMEHTOB
IVA rpymme, «One-
MeHTHl [IIA Tpynmen,
«OcobeHHOCTH  DIIeK-
TPOHHOTO CTPOEHUS W
XMUMHUUYECKUX  CBOWCTB
DJIEMEHTOB MOOOYHBIX
noarpynn  (d- wu f-
2JIEMEHTOB)»  (JIEKIUs
6-8, camocrosiTenbHas
pabora)
Tema 9 «KauecrBen- | KonrponbHas pabora
Hel aHanmm3» (nekuus | Ne 1 mo teme «Kaue-
9, nabopaTopHble pa- | CTBEHHBIH aHaJm3y,
6otel 1-4 (BTOpOW ce- | oT4éT TO JabopaTop-
MECTp), CaMOCTOsTelNb- | HOM paboTe.
Hast paboTa)
Tema 10 «Kucnorao — | KontponbHast pabota
ocHOBHOE TUTpoBaHue» | No 2 mo Teme «Kuc-
(mexmmst 11, maGopa- | IOTHO —  OCHOBHOE
TOpHbIe pabOTBl  6-8 | TUTpOBaHME», OTUET NO
(BTOpO# Cemectp), ca- | naboparopHoi padbore
MocCToOsTeNbHAas  pabo-
Ta)
Tema 11 «Oxwucnu- | Kontponehas pabota
TENbHO - BoccTaHOBU- | Ne 3 mo teme «Okuc-
TENbHOE THUTPOBAHUE» | JIUTENBHO - BOCCTAHO-
(mexmmst 12, maGopa- | BUTENBHOE  THUTPOBa-
TopHble pabotel 10-13 | Hue», oruér mo nabdo-
(BTOpOH cemecTp), ca- | paTOpHOIi paboTe
MocTosITeNIbHasT  pabo-
Ta)
Tema 12 «Kommiekco- | Kontponehas pabota
HomeTpus. ['paBumer- | No 4 mo Teme «Kowm-
puws» (mexmmst 10, ma- | rurekcoHomerpust. 1'pa-
OopatopHBle  pabOTHI | BUMETPHA», OTYET IIO
14-16  (BTOpoii  ce- | mabopaTopHOIi pabore.
MECTp), CaMOCTOSATEIb-
Hast paboTa)
Tema 13 «OcHoBol pu- | Otaér mo mabopaTtop-
3UKO — XHMHYECKHX | HOH pabore
METOI0B aHaM3a
(mexmmss 13, mabopa-
TopHast  pabora 17
(BTOpOIT CcemecTp), ca-
MOCTOSITENIbHAsT  pabo-
Ta)
TIK-2 TIK-2.1 3HaeT: METOIbl, cro- | - ypoBeHb ycBoe- | Tema «Kommmekcusre | KonTpomsHas — pabora
co6bl M MeTomuku | HUS OOY4aOUMM- | coequHeHus» (nekuus | mo teme «Kommeke-
cst Teoperndeckux | 1, maboparopHas pabo- | Hble COETMHEHUS,

OpPpOBCACHUSA MHUKPO-
Ouooruy €CKOoro,

3HAHUN U yMEHHE
HCTONB30BaTh HX

ta Ne 2 (mepBblif ce-
MECTpP) CaMOCTOSTEIb-

otyér mo mabopaTop-
HOH paboTe, UTOTOBEII




THIPOOHOJIOr MYECKO-
r0 W THIPOXUMHUYE-
CKOr0O MOHUTOPHHIA
BOJIOEMOB; OCHOBHBIE
BUIBl M HCTOYHUKH
AHTPOIIOTEHHOT'O  3a-
IpSI3HEHUS  BOJIHBIX
O00BEKTOB;  HOpMa-
THBHBIC  TPABOBbHIC
aKTBl JKOJIOTUYECKO-
r0 KOHTPOJSI BOJHBIX
O0BEKTOB JUIsl IIejei
MOHHTOPHUHTA CpPEJIb
OOUTAaHHUS  BOMHBIX
OHMOJIOTHYECKUX  pe-
CypcoB

JUIst petieHust
PoheCCHOHATB-
HBIX 33]1a4;

- JIOTUYHOCTb,
000CHOBAaHHOCTb,
YETKOCTh OTBETA,
OTBETHI Ha BOIPO-
Cbl MO JHCIH-
UIHHE;

paboTa B TeueHHE
ceMecTpa, HajH-
e / OTCYTCTBHE
3aJI0JDKCHHOCTH
o TEKyIIEMY
KOHTPOITIO ~ ycCIie-
BAaE€MOCTH

Hast paboTa)

KOJUIOKBHYM IO pasfe-
Iy «XUMHS HEOpTaHH-
4ecKas»

Tema 2 «Xumuueckue
CBOWCTBA  MECTAaJUIOBY
(rextust 2, mabopaTop-
Hast pabora Ne 2, mep-
BBII ceMecTp)

KonTtponbnast pabora
1o TeMe «XUMHUYECKUE
CBOWCTBa METAJIOBY,
ot4€T TO JsabopaTop-
HOH paboTe, UTOTOBBII
KOJJIOKBHYM IO pasfe-
ny «XuMHs HeopraHu-
qecKas

Tema 3 «Xumudeckue
CBOMCTBa MPOCTBIX
BEIIIECTB U COCMHEHUI
anementoB VIIA rpyn-
b (Jexkuust 3, nabo-
paropnas pabora Ne 4
(nepBbIii cemecTp) ca-
MOCTOSITENIbHAsT  pabo-

KonTponbnast pabora
1o TeMe «XUMHYECKHe
CBOMCTBA MPOCTBIX
BEIIIECTB U COCMHEHUI
anemenToB VIIA rpym-
MmbD», OTYET MO J1abopa-
TOpPHOH paboTe, UToro-
BB KOJUIOKBUYM TIO

Ta) pasmeny «XuMUS He-
OpraHnyecKas»
Tema 4 «Xumuyeckue | KoHTponbHast —pabota

CBOMCTBa MPOCTHIX
BEIIECTB U COSIMHEHUN
snementoB VIA rpyn-
nel» (nekuus 4, mabo-
paTtopHasi pabora Ne 5

o teMe «XHUMUYECKUe
CBOIICTBa IIPOCTHIX
BEIIECTB U COSTMHEHUN
anementoB VIA rpyn-
mbD», OTYET Mo J1abopa-

(nepBsIit ceMecTp), | TOpHOU paboTte, UTOro-

CaMoCTOsITeNIbHAsI  pa- | BBl KOJUIOKBHYM TIO

6ota) pasmeny «XuMmusi He-
OpraHu4ecKasn»

Tema 5 «Xumnueckue | Kontponphas pabota

CBOIICTBa IIPOCTBIX
BEIIECTB U COCTMHEHUN
anemenToB VA rpym-
mel» (Jiekuus S5, mabo-
patopHast pabora Ne
6,7 (mepBhIil cemecTp),
caMocTosTeNbHAs  pa-
6ota)

o teMe «XHUMHUYECKUE
CBOIICTBa IIPOCTBIX
BEIIECTB U COCTMHEHUN
anemeHToB VA rpym-
IBD», OTYET MO Jabopa-
TOpHOW paboTe, UTOro-
BbIl KOJUIOKBUYM IO
pazmeny «Xumus He-
OpraHu4ecKasn

Temnr 6, 7, 8 «Xumu-
YECKUE CBOICTBa NpO-
CTBIX BEIISCTB H CO-
€IUHEHUHN DIIEMEHTOB
IVA rpymme, «Die-
MeHTHl [ITA Tpynme,
«OCcO0EHHOCTH  3JIEK-
TPOHHOTO CTPOSHUS H
XHMHUYECKHX CBOMCTB
9JIEMEHTOB MOOOYHBIX
moarpynn  (d- m f-
3JIEMEHTOB)»  (JICKIIHSA
6-8, camocrosTenpHAS
pabora)

HUTOroBelii KOJIJIOKBH-
yM 1o pazzeny «Xu-
MUST HEOPTaHUIECKas»

Tema 9 «KauectBeH-
HBIA aHanm3» (JICKIHS
9, mabopaTopHble pa-
6oter 1-4 (BTOpOI Ce-

Kontponpaass pabora
Ne 1 mo Teme «Kaue-
CTBCHHBIN aHaIN3Y,
otyér mo mabopaTop-

MECTp), CaMOCTOATENb- | HOi pabore.
Has pabora)
Tema 10 «Kucnorno — | Konrponsnass pabora

OCHOBHOC TUTPOBAHUC»

Ne 2 mo teme «Kuc-




(mexmuss 11, mabopa-
TOpHBIE paboOTHl  6-8
(BTOpOI#i cemectp), ca-
MOCTOSTENIbHAsT  pabo-
Ta)

JOTHO —  OCHOBHOE
TUTPOBAHUEY, OTUET 11O
nmabopaTopHOii pabote

Tema 11 «Oxucnu-
TENBHO - BOCCTaHOBH-
TEJIBHOE THTPOBAHHUE)
(mexmmst 12, naGopa-
TopHBIe paborer 10-13
(BTOpO#i Ccemectp), ca-
MOCTOSTENIbHAsT  pabo-

KonTponbnast pabora
Ne 3 mo teme «Oxwuc-
JIUTENBHO - BOCCTAaHO-
BUTEIBHOE  THUTPOBA-
HHE», OTUET Mo J1abo-
paTopHoii pabore

Ta)

Tema 12 «Komrmuiekco- | KoHTponsHas —pabota
HoMeTpus. I'paBumer- | No 4 mo Tteme «Kom-
pus» (nmexumst 10, na- | miekconomerpust. ['pa-
OopaTopHble  PadOTHI | BUMETPHS», OTYET 110
14-16  (BToOpoii  ce- | mabopaTopHOIt pabore.

MECTp), CaMOCTOATENb-
Has paboTa)

Tema 13 «OcHoBbI (u-

Otuér mo mabopaTop-

3MKO — XHWMHYECKHX | HOW pabore
METOJI0B aHain3a

(mexiuss 13, mabopa-

TopHass pabora 17

(BTOpOIT CcemecTp), ca-
MOCTOSITE/IbHAsT  Pabo-

Ta)

[1K-3 [1K-3.2 Ymeer opraHu3oBbI- | - ypoBeHb ycBoe- | Tema «KomruiekcHbie | KoHTponbHast —pabota
BaTh MOHUTOPHHT HUA O6y‘IaIOHIHM- COCAMHCHU ) (HCKLH/ISI mo teme «Kommiekc-
MO/IHA/I30PHBIX ~ Tep- | cs TeopeTHuyeckux | 1, mabopaTopHast pabo- | Hble COE/IMHEHUSY,
puTopuil ¢ mpuMeHe- | 3HaHWH W ymeHue | Ta No 2 (mepBbIii ce- | oT4ér mo Jabopartop-
HHUEM IPHUPOMO- | UCIIONB30BAaTh MX | MECTP) CaMOCTOSTeNb- | HOW paboTe, UTOroBBIH
OXpaHHBIX  OWOTeX- | Uit pelieHus | Has paboTa) KOJUIOKBUYM IO pa3zfie-
HOJIOTHI;  TIPOM3BO- | MPOQecCHOHATb- 1y «XHWMHsI HEOpraHU-
JuTh  3a0op Tpod | HBIX 33jad; yeckas»

BOJbI, TIOYBBI, BO3AY- | - JOTUYHOCTh, | Tema 2 «Xumunueckue | KoHtponbHast —pabota
Xa U OHOJIOTMYECKUX | OOOCHOBAHHOCTb, | CBOMCTBA  METAJIOB» | MO TeMe «XUMHUUECKUE
OOBEKTOB I OUEH- | YETKOCTh OTBETa, | (ekuwms 2, mabopaTtop- | CBOICTBa  METalIOBY,

KA  9KOJIOTHYECKOTro
COCTOSIHUSL  INOAHA-
30pHBIX TEPPUTOPHIL;
MIPOU3BOJIUTE  J1a00-
paTopHble  HCCIEo-
BaHUs, 3aMeEpbl, aHa-
JU3Bl  OTOOpPaHHBIX
MPUPOAHBIX  00pas-
LIOB C UCTIOJIb30BAHU-
eM  J1abopaTopHOro
000pyIOBaHUs;, TIPO-
W3BOIUTH  CTATHCTH-
YECKUI aHaIH3 MONy-
YEHHBIX [JAaHHBIX O
COCTOSIHUH  TIOAHA-
30pHBIX TEPPUTOPUIL;
OTPEENATh yPOBEHBb
W XapakTep Bpeno-
HOCHOT'O BO3JIEN-
CTBHSI OHMOTeHHBIX
(hakTOpoB Ha OKpYy-
JKAFOIITYFO cpeny;
KOHTPOJIMPOBATH

coOIroIeHne en-
CTBYIOIIETO 3KOJIOTH-

OTBETHI Ha BOMPO-
Cbl 10 JWCLU-
IUTHHE;

pabota B TeueHHe
ceMecTpa, HaJH-
yre / OTCYTCTBHE
3aJJ0JDKEHHOCTH
1o TeKyIEMY
KOHTPOIIIO ~ ycIIe-
BaeMOCTH

Has paborta Ne 2, mep-
BEII cemecTp)

oty€r mo mabopaTop-
HOI paboTe, UTOrOBBIH
KOJUIOKBUYM IO pa3zfe-
1y «XHUMHsI HEOpraHH-
qecKash»

Tema 3 «Xumudeckue
CBOIICTBa IIPOCTBIX
BEIIECTB U COCTMHEHUN
snemeHToB VIIA rpym-
mel» (teknust 3, mabo-
paTtopHasi pabora Ne 4
(mepBBIii cemecTp) ca-
MOCTOsAITeNIbHAsT  pabo-
TQ)

Kontponbnas pabora
o TeMe «XHMUYECKUE
CBOIICTBa IIPOCTBIX
BEIIECTB U COSTUHEHUN
anementoB VIIA rpym-
MBI, OTYET 1O J1abopa-
TOPHOHM paboOTe, UTOro-
BBl KOJUIOKBUYM IO
pazzmeny «Xumus He-
OpraHn4ecKasn»

Tema 4 «Xumudeckue
CBOIICTBa TIPOCTBIX
BEIIECTB U COSTUHEHUN
snemeHToB VIA rpym-
mel» (tekuus 4, mabo-
paTtopHast pabora Ne 5
(mepBsIit cemecTp),
caMoCTOsITeTIbHAST  pa-
Oora)

Kontponpaass pabora
o TeMe «XHMUYECKUE
CBOIICTBa MIPOCTBIX
BEIIECTB U COSTUHEHUN
snemeHToB VIA rpym-
MBI, OTYET TIO JT1abopa-
TOPHOHM paboTe, UTOro-
BBl KOJUIOKBUYM IO
pazmeny «Xumus He-
OpraHn4ecKasn»




YEeCKOro  3aKOHOJa-
TEeJIbCTBA Poccuii-
CKOM Denepanui,
WHCTPYKLIMH,  CTaH-
JapTOB ¥ HOpMaTH-
BOB II0 OXpaHE OKpPY-
JKaroIed cpebl

Tema 5 «Xumndeckue
CBOMCTBa TIPOCTBIX
BEIIIECTB U COCMHEHUI
anemenToB VA Tpym-
e (Jexkuust 5, yabo-
paropHass pabora Ne
6,7 (mepBblii cemectp),
caMocCTosITeTIbHAsL  pa-
bota)

KontponpHast  pabora
1o TeMe «XHUMHYECKne
CBOMCTBa MPOCTBIX
BEIIIECTB U COCMHEHUI
anemeHToB VA rpym-
MBD», OTYET MO JT1abopa-
TOpPHOH paboTe, UToro-
BBI KOJUIOKBUYM TIO
pazneny «XuMHA He-
OpraHu4ecKasn

Temsbr 6, 7, 8 «Xumu-
YecKHe CBOWCTBA Mpo-
CTBIX BEUIECTB H CO-
€IMHEHUH  DIIEMEHTOB
IVA rpymme, «One-
MeHTHl [IIA Tpynmen,
«OcobeHHOCTH  DIIeK-
TPOHHOTO CTPOEHUS W
XMUMHUUYECKUX  CBOWCTB
DJIEMEHTOB MOOOYHBIX
noarpynn  (d- wu f-
2JIEMEHTOB)»  (JIEKIUs
6-8, camocrosTenpHas
pabota)

HUTOroBeli KOIIOKBH-
yM 1o pazueny «Xu-
MU HEOPTaHUYECKAsD»

Tema 9 «KauectBen-
HBIA aHanmm3» (JIEKUUs
9, mabopaTopHble pa-
6oter 1-4 (BTOpOW Ce-
MECTp), CaMOCTOSITEIb-
Has paboTa)

KonTponbHast pabora
Ne 1 mo teme «Kaue-

CTBEHHBIH aHaJIn3y,
oT4éT Mo JabopaTop-
HOU paboTe.

Tema 10 «Kucnoruo —
OCHOBHOE TUTPOBaHHE)
(mexmmst 11, maGopa-
TOpHbIE paboThl  6-8
(BTOpOIT CcemecTp), ca-
MoOCTOsATeNIbHAasT  pabo-
Ta)

KonTponbHast pabora
Ne 2 mo teme «Kuc-
JOTHO —  OCHOBHOE
TUTPOBAHUE», OTYET 110
naboparopHoi padote

Tema 11 «Oxucnu-
TEJIBHO - BOCCTAHOBH-
TEJIbHOE THUTPOBAHUE»
(exmms 12, maGopa-
TopHbIe paborel 10-13
(BTOpOIT CcemecTp), ca-
MocTosTeNIbHAasT  pabo-
Ta)

Kontponsnas pabora
Ne 3 mo teme «Oxwuc-
JHUTENBHO - BOCCTAaHO-
BUTENIBHOE  THTPOBa-
HHE», OTYET 1o Jiabo-
paropHoii pabote

Tema 12 «Kommnekco-
HoMmeTpus. ['paBumer-
pus» (nexmms 10, ma-
OopatopHBle  pabOTHI
14-16  (BTOpoii  ce-
MECTp), CaMOCTOSATEIb-
Hast paboTa)

Kontponbnas pabora
Ne 4 mo teme «Kom-
ieKkcoHomerpus. ['pa-
BUMETPHS», OTYET IO
nmabopaTopHOii pabore.

Tema 13 «OcHoBHI (pu-
3MKO — XHUMHYECKHX
METO/IOB aHanm3a
(mexmmss 13, mabopa-
TopHast  pabora 17
(BTOpOIT CcemecTp), ca-
MOCTOSITENIbHAsT  pabo-
Ta)

Otuér mo mabopatop-
HOH paboTe




[pouenypa onennBanust chOpMHUPOBAHHOCTH WHIMKATOPOB JOCTHIKCHHUSI KOMIIETEHIIUI U OITbITa AESTEIBHOCTH B
TIpoLiecce U3Y4EHHS AUCIUIUINHEI TP POBEACHUN TEKYIIETO KOHTPOJISl 3HAHUH IIPOBOJUTCS ITyTEM KOHTPOJIBHBIX paboT 1
ayAUTOPHON CaMOCTOSITENbHON padoTHI.

KonTtponbnbie paGoThl OIIEHNBAIOTCS MO YETHIPEXOAIIILHON IIKaJIe.

Onenka

Kpurtepun ouenkun

«OTINYHO»

5 GanyoB (BBINIONHEHHI BCE 3aJaHusl 0e3 CyIecTBEHHBIX HenouéroB). Ha Bompockr
JIaHbl pa3BEPHYTHIE, 0OOCHOBAHHBIE W JIOTMYHBIE OTBETHI; B 3aJaHUSIX C BHIOOpPOM
OTBETOB BHIOpaHBI BCE BEPHBIE OTBETHI, 3aJla4M PELIEHBI BEPHO; JOIYCKAIOTCS He-
OorbIvie HeTOYETHI M pacyETHBIE OTPENIHOCTH.

«Xoporio»

4 6amna (BemonaeHo 70% - 80% 3amaHuii, UMCIOTCS HE3HAYUTEIHHBIC HETOUHOCTH
WK TeXHUYEeCKHe (pacyéTHbie) omuoOKu). B 0TBeTax Ha BOIPOCHI TOMYIICHBI HETOY-
HOCTH, HE MCKa)KAIOIIUE CYTH OTBETAa, BEIOPAHBI HE BCE BEPHBIC OTBETHI, B 3a/lavax
UMEIOTCS HE3HAYUTEIBLHBIC PACUETHBIC OITUOKH.

«YZ[OBJ'ICTBOPI/ITeJ'H)HO»

3 Oamna (BemonaeHo 50% - 60% 3amanmii). OTBETH HAa TEOPETHYECKHE BOIPOCHI
HETONHbIE, TUOO0 UMEIOTCS OTBETHI HE Ha BCE BOMPOCHI, B 33a4aX MOMYIICHBI CyIIe-
CTBEHHBIC OIIHOKH.

((HeyI[OBJ'IeTB OpPUTCIILHO»

KOJIMYeCTBO OayuioB, MeHblIee 3 (BbIoMHEHbI MeHee 50% 3aJaHuii, UMEIOTCs Cyllle-
CTBEHHBIE OMIMOKH B ()OPMYITHPOBKAX OTBETOB Ha TEOPETHUYECKUE BOMPOCHI, 3a/1a4u
pEelIeHBI HEBEPHO).

KounnokBHyM olieHHBaeTCs 10 IIKaie B 25 6aioB, KOTOpas MEPEBOITUTCS B COOTBETCTBYIONIYIO OICHKY.

Ounenka Kpurtepun ouenkn
«OtnuyHO» 23-25 OanoB (BBHIIOMHEHBI BCe 3a/laHus Oe3 CyllecTBEHHBIX Henouéros). Ha Teope-
(ypoBeHs 3) THYECKHE BOIPOCHI JIaHbI pa3BEPHYTHIE, 00OOCHOBaHHBIE U JIOTHYHBIE OTBETHI; B 33]1a-
HHUSAX C BBIOOPOM OTBETOB BHIOpaHBI BCE BEpPHBIC OTBETHI, 33Ja4H PEIICHbI BEPHO;
JIOITYCKAFOTCsl HEOOIbIINE HEOUETHI M PACUETHBIE TIOTPEIIHOCTH.
«Xoporo» 18 - 22 6amnos (BeimonHeHO 70% - 80% 3aMaHuil, IMEIOTCS HE3HAYMTEIbHBIC HETOU-
(ypoBeHs 2) HOCTH WM TexHu4eckue (pacuérHeie) ommOku). B oTBeTax Ha TeopeTHueckue BO-

IPOCHI JONYIICHBI HETOYHOCTHU, HE UCKAXAIOIUEe CYyTU OTBETA, Bbl6paHI)I HC BCC BEP-
HBIC OTBCTHI, B 3a1a4aX UMCIOTCA HEC3HAYUTCIIbHBIC paC‘{éTHI)Ie OIIMOKH.

«Y IOBJIETBOPUTEIILHO»
(yposens 1)

13-17 6amnoB u3 25 (BemonHeHo 50% - 60% 3ananuii). OTBETHl Ha TEOPETUUECKHE
BOIPOCHI HETONHbBIE, MO0 MMEIOTCS OTBETHI HE Ha BCE BOMPOCHI KOMIOKBHYMa, B
3aj1a4ax JOIYLICHBI CYIIECTBEHHbBIC OIIMOKH.

«HeynoBneTBopuTensHON

KoJu4yecTBo OayuioB, MeHbliee 13 (BbimomHeHbl MeHee 50% 3ajaHuil, UMEIOTCS CY-
IIECTBEHHBIC OMIMOKU B ()OPMYITHPOBKAX OTBETOB HA TEOPETHUYECKUE BOIPOCHI, 33/1a-
YH PelICHbI HEBEPHO).

OTuéT no J1aGopaTopHoii paGoTe OILIEHMBACTCS 10 CUCTEME 3a4YTEHO / HE 3aYTEHO.

Onenka

Kpurtepuu oueHku

«3auTeHo» OtuéT oopMIIEeH METOANYECKU U TEXHHYECKH IPaMOTHO, COIEPIKHUT BCe HEOOXOIUMBIEC PacuéThl U
rpaduky. Pacu€rel BEIOTHEHBI BEPHO, ¢ UCIOIH30BAHUEM BCEX HEOOXOMUMBIX BEIUYUH B HY)KHBIX
pa3MepHOCTSX; rpaUKH MOCTPOEHB! KOPPEKTHO, B MIPABUIIBHO BEIOpaHHOM MaciuTade. [lomycTuMbl
HeOOJIbIINE pAacUETHBIC WIIM TEXHUYECKUE OMIMOKH, KOTOPBIE 00yJaIONMHCS cpa3y HCIIPaBIIseT.

Oruér He ohopmiteH Wik 0QOPMICH METOANYECKH U TEXHHIECKU HETPAMOTHO: OTCYTCTBYIOT HE00-
XO/IUMBbIE PacuéThl U rpauKu, TMO0 OHU BBIMOIHEHBI C OOJNBIIMNM KOJIUYECTBOM OIIMOOK, rpaduk
MOCTPOCH B HEKOPPEKTHOM MaciuTaOe, He MO3BOJLSIOIIEM ONPEASIUTh HCKOMYIO BEIHYHHY; HC-
[OJIb30BaHbl BEIMYHMHBI B HECOITIACOBAHHBIX MEXIY COOOH pa3MEpHOCTSX, BCICACTBHE YEro He-
BEPHO ONpeAenéH pe3ylbTaT i He JOCTUTHYTA LeJb IJabopaTopHOi paboThL

«He 3auTeHo»

Jis Toro, 9ToOBI ONTUMU3HUPOBATH U CENaTh Oolee 3 (HEeKTUBHBIM IPOIIECC MOATOTOBKH K KOHTPOIBHOM padore, oOyda-
IOIIMMCS PEKOMEHIYeTCs IIPopadoTaTh TEOPETHUECKYIO YaCTh € HCTIONB30BAHUEM BOIPOCOB IS ITOATOTOBKU K KOHTPOJIb-
HBIM paboTaM IO COOTBETCTBYIOLIMM TE€MaM, a 3aTeM PELINTh TUIIOBOK BapHAHT KOHTPOIBEHOH PaboTHI.



Bonpocs! st NOAr0TOBKH K KOHTPOJIBHBIM padoTam M uX
THIIOBbIe BapuaHThI (1 cemecTp, pa3aen XuMusi HEOPraHUYecKas)

Bonpocs! 1si NOAT0TOBKH K KOHTPO/IbHOM padoTe Ne 1
KommniekcHbie coeiHHEHUs
1. OcHOBHBIE OMpeAeNeHNUs: KOMILIEKCO00pa3oBartelb, urana. CTpOeHHEe KOMIUIEKCHBIX COSIHMHEHUH, KOOPIUHAIIMOHHOES
YHCII0, EMKOCTb JIMTaHJI0B, HOMEHKJIATYPA COCANHEHHI.
2. O0mIas XapaKTepUCTHKA U KITaCCU(PUKAINS KOMIUICKCHBIX COCIUHEHHH.
3. KoHcTaHTa HECTOMKOCTH M KOHCTAHTa YCTOWYUBOCTH.
TunoBoii BApHAHT KOHTPOJIBHOM padoThl Ne 1
KomnuiexkcHble coelMHeHUs
Ormpenenute cTeneHb okuciaeHus komiuiekcooopasopartens: Ka[TiClg]
Ormpenenute 3apsi/] KOMIUIEKCHOTO HOHA: [SiFs]*, eclu cTeneHs OKUCIeHHs KOMILIEKcooOpasoBartens +4
Ornpenenute KOOPAUHAIIMOHHOE YHCIO0 KoMIutekcooOpaszosatens| Pt(NHz)4Cl2]Cl,
3anuinre KOOpIUHAIMOHHYIO (OPMYITY Jiist KOMIUTEKCHOTo coenuuenust: AlF3x3KF
HUcnone3ys nHomenkiatypy MIOITAK, HazoBute kommiekcHbie coeaunenns: [Cd(NH3)s]SOs, Ka[Fe(CN)g]
3anmunmTe KOOPAUHAIMOHHBIC ()OPMYITBI JUTS CIACAYIOIINX COCIMHCHHIA
Terpationomepkypat (I1) xanus,
Cynbdarrexcaaksaxenesa (I11).

o whE

Bonpoch! 1151 IOATOTOBKY K KOHTPOJILHOM padote Ne 2
XHMHYecKHe CBOWCTBA METAJNIOB

1. OO6ume cBoticTBa MeTauioB. OU3MYECKUE U XUMHUYCSCKHE CBOMCTBAa METalioB. B3auMoneiicTBre METalioB ¢ Mpo-
CTHIMU BELIECTBAMH, BOJIOHM, KHCIIOTAMHU M LIETOYaMH.

2. OOmwme cBoiictBa MetaiuioB. Haxoxnenue meransioB B npupozie. OCHOBHBIE CIIOCOOBI MOAy4eHHs MeTayuioB. [1u-
POMETAITYPrUYecKUe U THIPOMETAJUTYPrUUECKUE CIIOCOObI OTYYEeHHUSI.

3. Moarpymnma nurtus (IA rpynmna). OOmast xapakTeprcTHKa dyeMeHTOB. HaxoxkieHue B MpUpoJie U OCHOBHBIE CIO-
COOBI TOJTy4YeHUsI TIPOCTHIX BellecTB. CBOMCTBA MPOCTBIX BEIECTB: B3aMMOJICHCTBUE C KMCIOPOJOM, TalloreHaMH, BOJIOPO-
JIoM, Booi. OCOOEHHOCTH XUMHUH JIUTUSA U €r0 COETUHEH UM,

4. CpoiicTBa coenMHEHUH neMeHTOB [A rpynmbl. ['mapuasl U KUCIOpOACOAEpKAIME COSAUHEHHUs. | MIPOKCHIBL.
HpI/IMeHeHI/IC MICJIOYHBIX METAJIJIOB U UX HaI/I6OJ'Iee Ba>XXHBIX COG}II/IHGHI/Iﬁ B CEJIbCKOM XO3SIMCTBE.

5. MNoarpymma Gepumnust (IIA rpynma). O6miast XxapakTepuctika 31eMeHToB. HaxoxkeHne B MpUpojie ¥ OCHOBHbBIE
CHOCOOBI MOTYYEHHUS! POCTHIX BElIeCTB. Maruuii, KaibLuii, CTPOHIMMN, Oapuii: CBOMCTBA MPOCTHIX BEILIECTB.

6. Maruuii, KanpLuid, CTPOHLINK, OapHii: OKCHIIbI, TUIPOKCHJIBI, COJNM: METO/bI MONYYEHUsI U CBOWCTBA. JKecTkoCTh
BOJIbI, METO/IbI €€ ycTpaHeHus1. [I[puMeHeHne MpoCThIX BEIECTB U Hanbolee BayXKHbIX COCAMHEHUIT aneMeHToB [IA rpymrisl B
CEJIbCKOM XO3SIICTBE.

7. Toarpymnma 6opa (IIIA rpynmna). O0mas xapakTeprcTHKa 3JeMeHToB. HaxoxieHre B Mpupo/ie 1 OCHOBHBIE CIIO-
COOBI MOJTY4YEHHS POCTHIX BEIIECTB.

8. Aumomunwmii: pusnueckue u xummudeckue cBoiicra. OKCHI U THAPOKCH] AIIIOMHUHHUSL: TIONy4eHue u cBoricTBa. O0-
1ast XapaKTepUCTUKA COJIeH aJIOMHHUS, UX PACTBOPUMOCTH M THIponu3. IIpuMeHeHre aJloMUHUS U €r0 COSMHEHUI.

TunoBoii BApUaHT KOHTPOJIbHON PpadoThl Ne 2

XumMHnyecKkne CBOHCTBAa METAJLIOB
1. 3anummre xumudeckue Gopmyisl coeiuHenuit: 1) cynbdua Maraus; 2) HUTPUT Kanusi; 3) quruapat cyibdarta Kambius;
4) kapOoHaT ruIpoKcoMaruus; 5) ruapodocdar HaTpus
2. PaccraBbTe K03 (UIHUEHTHI, HCMIONIB3YSI METOJT JIEKTPOHHOI'0 OanaHca:
Ba + HNOs(pa36)—) Ba(N03)2 + N,O + H,O

3. anummTe peakiuio ruaponusa Na;COs
4. Kakve u3 TIepeurCIICHHbIX METAIIOB OYIyT B3aUMOICHCTBOBATE C BOIONM MpH 00BUHBIX yemoBusax: ZNn, Na, Fe, Ca, Al

Bomnpocs! 1151 NOATOTOBKH K KOHTPOJIbHOM padoTe Ne 3

XuMHYecKHe CBOICTBA MPOCTHIX BeleCTB M coeMHeHuii 3nemMenToB VIIA rpynnsi
1. Moarpymma ¢ropa (VII A rpymma). OOrias xapakTepucTika 31neMeHToB. [Ipuposa XUMHUYECKOi CBS3M B MOJIEKYJIaxX Ta-
noreHoB. HaxokaeHue B Ipupo/ie, OCHOBHBIE CIIOCOOBI MTOTYYEHHS FaJIOT€HOB B IPOMBIIUICHHOCTH U B JabopaTopun. Ou-
3UYECKHE, XUMHUYECKUE CBOICTBA rallOreHoB. 3MeHeHne OKUCIUTENBHON aKTUBHOCTH 1O rpymme. B3anmozelicTBue ¢ Bo-
JION U IIEJIOYaMH.
Ocob6enHoctn xumun (propa. Ouzndeckne U XUMHUYECKHE CBoHCTBa GTopa. dTopoBomopoa. IlnaBukoBas kuciora u e€ co-
.
3. CoenMHeHMs TaIONEHOB C BOJIOPO/IOM: JTa0OPATOPHBIE M MPOMBIIIUICHHBIC CIIOCOOBI TTONyUYeHUS], PU3UMISCKHE U XUMUIC-
cKkue cBoicTBA. OKHCIUTENIFHO-BOCCTAHOBUTEIBHBIE U KHCIOTHO-OCHOBHBIE CBOWCTBA T'aJIOT€HOBOIOPOOB. [ amoreHup!.
Xumus Bomopoma. Mecro Bomopona B Ilepmonndeckoii cucreme. OOmast xapakrepuctrka. OU3MUECKHe U XUMUYECKHE
cBoiicTBa. JIabopaTopHbIE M IPOMBIIIICHHBIE CIIOCOOBI TTOMy4YeHus Bogopozaa. [Ipumenenue Bogopoaa.
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Tunosoii BApHaHT KOHTPOJILHOM padoThl Ne 3
XuMHYecKHe CBOICTBA MPOCTHIX BellecTB H coeuHeHuii dneMenToB VIIA rpynmnst
1. 3anummTe Xumudeckue GopMyIsl coeMHeHNH: 1) OpOoMOBOIOPOIHAS KHUCIIOTA; 2) HOMAT Kayust; 3) TUIIOXJIOPUT HATPHS
2. Hazosure coeaunenus: 1) HCIO,; 2) KBr; 3) NaCIO;
3. PaccraBbTe KO QUIIUEHTHI, HCIIOIB3YsT METO AIEKTPOHHOT O OajlaHca MM METOJ MOJTypeaKInii:
NalOs + SO.+ H.O — Nal + H.SO4
4. 3anumure peakIyo, XapaKTEPHYHO sl CBEKENPUTOTOBICHHON «XJIOPHON BOIBI)
5. 3anmmuTe 00IIYyI0 3IEKTPOHHYIO POPMYITY CTPOSHHS aToMa JJIsl TAJIOTEHOB (JJOCTaTOYHO (pOpMYITy BHEUIHETO (BaJIeHT-
HOT'0) IOAYPOBHSI)

Bonpocs! 151 NOAr0TOBKH K KOHTPOJIBLHOM padoTe Ne 4
XuMHYecKHe CBOICTBA MPOCTHIX BEIECTB U coeHHEHHU 3jieMeHToB VIA rpynmel
1. Moarpynma xucnopoxna (VIA rpymma). OO1mast XxapakTeprcTHKa 3J1eMeHTOB. HaxokjeHue B Ipupo/e, OCHOBHBIE CIIOCO-
OBl ITOTYYEHHUS XaTbKOTCHOB.
2. Kucnopon: nonumopdHble MOTU(BHUKALIH; CTPOSHHE MOJIEKYJIbI; (hH3HMYeCKre 1 XUMUYeckrne cBoicTBa. O30H: cTpoeHUe
MOJIEKYJIBI; (PH3MUYECKUE U XUMHIECKHe CBOHCTBA. Poilk 030Ha B pupoe.
3. Bona: aHOManbHBIE CBOMCTBA BOJbI, MPUUMHA aHOMAJILHOCTH. XUMHYECKHE CBOIMCTBA BOJBI: B3aWMOJIEHCTBHE C IPO-
CTHIMH U CJIO)KHBIMHU BELIECTBAMHU.
4. Cepa: o0mast XxapakTepucTuKa; moauMopHbie MoauduKaImy; GU3HIECKUe U XUMUUECKre cBoicTBa. COeTMHEHHS CePhI
¢ BozopozioM. CepoBOIOPO/I: CTPOCHUE MOJIEKYIIBI, ITOy4eHue, cBoiicTBa. Cynb(uabl: CBOWCTBA M THAPONIN3
5. Coenunenust cepsbl ¢ kuciopogoM. Okcunsl cepbl. Knaccudukanms, cTpykTypa MoJieKyll, Ha3BaHHUE KHCIOT M MX COJIEH.
CepHucras U cepHast KHCIIOTBI: OCOOEHHOCTH M CBOMCTBA.
TunoBoii BApHAHT KOHTPOJILHOIT padoThl Ne 4
XuMHYecKHe CBOICTBA MPOCTHIX BEIIECTB U coeTHHEHHUI 3jieMenToB VIA rpynmsl
1. Banmmmre xumudeckue HopMyiel coeuHenuid: 1) Trocynbdar Hatpus; 2) 030H; 3) okeun cenena (1V)
2. Hazosure coeaunenus: 1) HoS (ras); 2) HoSeOs; 3) KHSOs;
3. PaccraBbTe KO PHUIUECHTBI, HCIIOIB3YsT METO ANEKTPOHHOT 0O OallaHca MM METOJI MOJTypeaKIInii:
H,S + I, + H,O — HI + H,SO4
4. O61mas XxapaKTepPUCTHKA CBOUCTB CEPHUCTON KHUCIIOTHI
5. 3anummre o0LIYI0 AJIEKTPOHHYIO (OPMYITY CTPOSHHMSI aTOMa JUIS XallbKOreHOB (J0CTaToYHO ()OpMYITy BHEUIHEro (Ba-
JICHTHOT'0) TIOJYpOBHS)

Bonipoch! 1151 IOATOTOBKU K KOHTPOJIBHOM padote Ne 5

XuMHYecKHe CBOICTBA MPOCTHIX BELeCTB H COeIHHEHHUI 3J1eMeHToB VA rpynnbl
1. Tonrpynmna a3ora (VA rpynmna). O01mas XxapakTepuCTHKa JJIEMEHTOB M HanOoJee BAXKHBIX COSITUHEHUI 21eMeHTOB V A
rpynmnsl. XapakTep HW3MEHEHHS! YCTOMYMBOCTH, KHCJIOTHO-OCHOBHBIX, OKHCIIHUTEIbHO-BOCCTAHOBHUTENIBHBIX CBOMCTB IIO
rpynne. HaxoxkzaeHue B NpUposie U OCHOBHBIE IPOMBIIIIEHHBIE U JTJAOOPATOPHBIE CIIOCOOBI MOTYYEHUsI IIPOCTBIX BEILECTB
aneMeHToB VA TpyImsl.
A30T 1 ero 0oco6eHHOCTH. AMMUAK: (PU3UUECKHE U XUMHYECKHEe CBOWCTBAa aMMuaka. Colli aMMOHHSI.
Oco0eHHOCTH CBOWCTB a30THOI KUCIIOTHI M €€ COMe.
docdop: oburas xapakrepuctuka snementa; dOusnueckne u XuMu4Yeckue cBoicTea Gocdopa u ero coneit. docdarsr: mo-
Jy4eHue, CBOUCTBa. [IprMeHeHre B celnbCKoM X03sicTBe ocopa U ero Hanbolee BaKHBIX COSTUHEHHN.

TunoBoii BApUaHT KOHTPOJILHOIT padoThl Ne §
XuMHYecKHe CBOICTBA MPOCTHIX BEeLeCTB H COeIUHEHHUI 3J1eMeHToB VA rpynnbl
1. HazoBure coennHeHN:
a) HNOs 6) PH3 B) Sh,03 r) Bi(OH)3 ) C&s(PO4)2
2. Hanumure popmyibr:
a) okcuy azora (I11);
0) aMMHaK;
B) HUTPHT HATPHS,
T) oKcua MbIbsika (V);
1) HUTPUJ MarHUS.
3. PaccraBbTe KO3()(HUIIMEHTH B YpaBHEHHH METOIOM JIEKTPOHHOT0 OaaHca HIIH MOTypeaKuii:
Zn + HNO3; (KOH]_[.) - Zn(N03)2 + NO + H,O
4. Ilouemy a30T B COETMHEHHUAX HE MOXET MPOSBIATH MAKCUMAJIbHYIO BAJICHTHOCTh, PABHYIO HOMEPY TPYIIIBI?
5. 3ammmmTe 0OUTYIO AIEKTPOHHYIO (OPMYITY CTPOSHHS aTOMa JUIS SIIEMEHTOB MOMATPYIIIEI a30Ta (IOCTATOYHO (HOPMYITY
BHEIITHETO (BaJICHTHOTO) TIOIYPOBHS)
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TunoBoif BApHAHT UTOr0BOr0 KOJJIOKBHYMA 110 pa3jeny "XuMus Heopranndeckas'
1. Sanmmmure Gopmynsl coenuHenuit: 1) terpaiionomepkypar (I1) kamms; 2) cynsdar rexcaaksaxenesa (l1); 3) an-
rugpodochaT HaTpus; 4) HUTPUT KaJbLus, 5) THOCEpHAs KUCIOTa; 6) ANTUApAT Cyiabdara Kajabluus; 7) KapOOHAT T'HIpPOK-
COMarHus; 8) TUIOXJIOPHUT HATPUSL.

2. Ucnone3ys nomenknarypy WMIOITAK, nasosute coemuuenusi:l) [Cd(NHs):]SOa4; 2) Ka[Fe(CN)e]; 3) BaHy; 4)
HCIOy4; 5) HNO; 6) HaS (ra3).

3. 3aKoHUYHTE ypaBHEHHE peakimu, paccTaBbTe KoapuuuenTs: Na + HoSO4 (koHi.) — HaS + ...

4. 3anunmTe ypaBHeHHE PeaklMHu PAacTBOPEHHUs XJIopujaa cepedpa B pacTBope THOCyIb(aTa Hatpus. HazoBure mo-
JIy9eHHbBIE COCIHCHHUSI.

5. Sanummte peakiuio rugaponusa MgCl,. HazoBute mpoayKT peakiuu.

6. CKOJIbKO MIWUTHJIUTPOB KOHIICHTPHUPOBAHHOW cepHOM KUCIOTHI (p = 1,84 T /M), ¢ MaccoBoit moneit 98% HoSO4

norpedyercst 1uist mpuroToBieHust 1 mutpa 0,1 M pactBopa?
7. PaccraBbTe KO QUIIMEHTHI, HCIIOIB3YsI METO AIEKTPOHHOT O OajlaHca MM METOJ MOJTypeaKIInii:
H.S + 12+ H,O — HI + HSO4
8. OnpenenuTe pacTBOPUMOCTh B MOJIL/T U T/71 st ruapokcuaa onosa (I1), ecnu ITP = 1,4x1072%8,
9. 3anmmuTe 00IIYIO AIEKTPOHHYIO (DOPMYITY CTPOSHHUS aToMa JUIsl Cepbl (JOCTaTOYHO (OPMYITY BHEIIHETO (BaJIEHTHOTO)
nomypoBHsi). Kakue cTereHn OKUCICHHs XapaKTepHbI JJIs JaHHOTO dIIeMeHTa?
10. Kak u3mensieTcst cunna ocHoBanuii B psiny Be(OH), — Mg(OH), — Ca(OH), — Sr(OH), — Ba(OH),?

Bonpoch! 1151 TOATOTOBKH K KOHTPOJIBHBIM padoTaM M UX
THIIOBbIe BAPUAHTHI (2 ceMecTp, pa3aea XUMHsS AaHATUTHYECKAS)

Bonpoch! 1J151 NOATOTOBKHM K KOHTPOJIbHOI padoTe Ne 1
KauecTBeHHbI aHANIN3
Kitaccudukanust METo0B aHaIn3a B aHATUTUYECKOH XHUMUH.
AHaJIUTHYECKUE PEaKIU U YCIOBHS UX MTPOBEICHUS.
AHanuTuueckue Kiaccu(puKalui HOHOB.
CxeMbl pa3ieNieHnsi cMeceld HOHOB Ha TPYIIbI (KHCIOTHO-OCHOBHAsS KitacCu(UKaIus).
Peakiiuu OTKpBITHSI HOHOB.

abrwnE

TunoBoii BApuaHT KOHTPOJILHON padoThl Ne 1
KauecTBeHHbII aHAIM3
1. IlpuBeauTe ypaBHEeHHs peakuuii uneHtuukanuu xiuopuna xeneza (II). Ykaxkure anaaurinueckue 3dhexTs
peakiuii, 0cCOOEHHOCTH MX BBINOJIHEHU. K KakKuM aHAIMTHYECKHM I'pYyNIaM OTHOCSTCS KaTHOH M aHHOH, BXOASILHE B CO-
cTaB conu? YKakuTe IPYNIIOBOI peareHT, aHauTHYecKuil 3 GeKT NpH JeCTBUU IPYIIIOBOI0 peareHTa.
2. IlpuBenute cxeMy pa3ZeNeHust CMECH, COAEPIKAIeH KaTHOHbI Oapus, alllOMUHUS, cepedpa, MarHusl.

Bonpoch! 1151 IOATOTOBKU K KOHTPOJIbHOM padoTe Ne 2
Knc10THO-0CHOBHOE TUTPOBaHHUE
CoBpeMeHHBbIE IIPECTABIEHNs O pacTBOpax. Pacuer koHLEeHTpanuii pactBopoB. KoHcTaHTa paBHOBeCHS.
Teopernueckue 0CHOBBI METO/IA KUCIOTHO-OCHOBHOTO TUTPOBAHHUS, IPUMEPBI €ro MPaKTUUECKOro IPUMEHEHHUS.
3. TutpaHThl U UHAUKATOPBI METO/IA, TOCTPOECHUE KPUBBIX TUTPOBAHHU.
TunoBoii BApHaHT KOHTPOJILHOI padoThl Ne 2
Kuc10THO-0CHOBHOE THTPOBAHHUE
JlaH pacTBOp BelllecTBa YKa3aHHOW KOHIIEHTPALMH, PEICTaBICHbI JaHHbBIE UCIIONB3YEeMOr0 TUTPAHTa U UCXOOHBIH 00BEM
pactBopa. ITocTpoiiTe 17151 HEro KpUBYIO TUTPOBAHUS, CAEIANTE U3 HEE BBIBOJBI
No Turpyemslil pacTBOp TuTpaHT, €ro KOHUEHTpauus Vcxomubiit 005EM pacTBOpa, MII
1 0,01M NaCH 0,01M HCI 20

Bomnpocs! 1151 NOATOTOBKH K KOHTPOJIbHOI padoTe Ne 3
OKHCINTEIBHO - BOCCTAHOBHTEJILHOE THTPOBAaHHE
1. CymHOCTh M TEOPETHYECKHE OCHOBBI METOJa OKHCIHTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBaHUS. OKHCIMTENBHO-
BOCCTAHOBUTEIbHBIE TIOTECHIIUAIIBI.
2. TuTpaHTBl M WHAWKATOPHl METOJA, OMIMOKM THUTPOBAHWS, TPAHWUIBI NPUMEHHMOCTH METOa OKHCIUTEIBHO-
BOCCTaHOBUTEIHHOTO TUTPOBAHUSL.
3. Buasl OKHCINTENFHO-BOCCTAHOBUTEIIFHOTO TUTPOBAHNS, UX MPAKTHIECKOE HCIIOIb30BAHUE.
TunoBoii BapuaHT KOHTPOJIbHON padoThl Ne 3
OKMCJINTEIBHO - BOCCTAHOBHUTEJIbHOE THTPOBAaHHE
1. OnummTe CyIHOCTh ¥ TPaHMIBI IPIMEHUMOCTH METOAA HOAATOMETPHH.
2 Kakoii 00bEM pacTBOpa nmepMaHraHarta Kajus ¢ MOJSIpHOM KoHIeHTpaiweit 0,1 MoIb/J 1 BO/ibl TpeOyeTCs AMsl OTydeHHsI
100 mut pacTBOpa nepMaHraHaTa Kajuus ¢ TATPHMETPUYSCKAM (AKTOPOM Iepecyera Mo MepOKCHIY BOIOpOIa
" (KMnO4

): 0,000850 r/mi. Paccunraiite THTp MOTYYSHHOTO PacTBOpa IIEPMaHTaHATa KaHs.
2Y2
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Bomnpocs! isi NOATOTOBKH K KOHTPOJIbLHOI padore Ne 4
Komniiekconomerpus. I'paBumerpust

I'paBuMeTpUS: CYIIHOCTH METO/A, €T0 OCOOEHHOCTH, BH/IBI TPaBUMETPUYECKOTO aHAIN3a.
Ocaxnaemast 1 BecoBasi JOpMBI, HX MOHITHE, TPeOOBaHMS, IPEIbsBIsIeMble K HUM. | paBuMerprdeckuii pakTop nepecuéra.
Pacuér onTumanbHOM Macchl HABECKH HCCIIEyeMOro BeIecTBa U ONTUMAIBHOTO 00bEMa OCaIUTesl.
[IpaBuito npon3BeneHnst paCTBOPIMOCTH Y TIPOU3BEICHUS aKTUBHOCTEH 1 €T0 HCIOMb30BaHUE B aHANN3E.
OObeMHbIE METONBI OCAXKICHNUS (APTEHTOMETPHS).
Kommnekconomerpust. O6mast xapakrepucTuka Merona. [IpenMyiectsa 1 HeOCTaTKH.
Kommekconomerprudeckoe TuTpoBaHue. MHANKaTOPbI KOMILIEKCOHOMETPHH.

TunoBoii BApHAHT KOHTPOJIBHOM padoThl Ne 3
Komnuexconomerpus. I' papumerpust

1. Oxapaxrepu3syiiTe 0COOEHHOCTH TPOBEIECHHS TPAaBUMETPUIECKOr0 aHAJIM3a METOIOM OCaXJICHHSI U YCIIOBHS ITOJyIEHUS
KPHUCTaJNTMYECKUX OCAJKOB.

2. Ilpy KOMIJIEKCOHOMETPHUUYECKOM ONPENEIICHUN LUHKAa OTTUTpoBanu 20 MIJI aHAJIM3UPYEMOrO PacTBOPA, CONEPIKAILETO
coJb IMHKA B aMMHa4HOM Oydepe, cranaaptHbM 0,0250 monb/n pactBopom D/ITA B npuCyTCTBHN MHIUKATOPA SPHOXPO-
Ma uepHoro T 1o nepexozna KpacHO-(HONETOBOM OKpacku pacTBopa B cuHIO. Ha TuTpoBanue uspacxonoBanu 15 mi tur-
panra. OnpesieNuTe MOJISPHYIO KOHIIEHTPALMIO, TUTP U Maccy ZN?'B aHATM3UPyeMOM PacTBODE.

4. MeTonuuecKkne MaTepHaJIbl, ONpeAesIIoNue MPoueIypbl MPoBeIeHUsI M OLIEHHBAHUS KOHTPOJIbHBIX PadoT, KOJI-
JIOKBUYMOB, OTYETOB 10 J1a00paTOPHLIM padoTam

[pouenypa oneHUBaHUS 3HAHWI, YMEHUI W HABBIKOB MPHU MPOBEIECHUN TEKYILEH aTTECTallMy 10 JUCHUIUIHHE « XUMUS
HEOpraHuyecKas U aHAIMTUYECKass» MPOBOAMUTCS B (hOpME KOHTPOJBHBIX paboT, KOIJIOKBUYMa U OTYETOB IO JabopaTop-
HBIM paboraM. Kputepuu 1 1IKanbl OlleHUBaHUS TIPECTaBIICHBI B I1.3.

KoHnTposbHas pabora - 3To MChbMEHHasi paboTa, [UIsl BHINIOJIHEHUS] KOTOPOM OTBOAMTCS OTHeNbHOE 3aHsaThe. Kaxxmaomy
oOyyaroniemMycsi BbIIaéTCs MHAWBUIYaJIbHBIA BapUaHT KOHTPOJBHOW PaOOThI, KOTOPBIA OH BBIMNOJIHSAET CAMOCTOSTENBHO,
0e3 MCIONBb30BaHUS BCIIOMOTaTeIbHON JIUTEPATYPhl U MHTEPHET - PECYpcoB. B KOHIle 3aHATHS BBINOJIHEHHAs padoTa cia-
€rcs mpenoAaBaTeNio Uil MPOBEPKH BMECTE C MHAMBUAYaJIbHBIM BapHaHTOM 3aaaHus. OleHKa Oriialaercs npernojaBare-
JIeM He TMO3/JHEee, YeM Ha CJIEIYIOIIeM 3aHsTHH.

Otuér o 1abopaTopHON padoTe BBHINOIHAETCS 00YYAIOIIMMCS B OTIENbHOW TETpaau /il Jab0paTOpHO - MpaKTHue-
CKHUX PadoT U JOJDKEH COJIepKaTh Ha3BaHUE TEMbI JJaAOOPaTOPHOW paboThI, SKCIIEPUMEHTAIIbHbIC JaHHbIE, ONTYYEHHbIC IPU
€€ BBINOJTHEHUH U 0(hOPMIICHHBIE B BUJIE TaOIHIIbI, HEOOXOMMUMbIe pacdéThl U rpaduku. ['paduky JOMKHBI OBITH BBITIOIHE-
HBI Ha MacIITaOHO - KOOPAMHATHON Oymare WM ¢ UCIOJIb30BaHHEM KOMIIBIOTEPHBIX POrPaMM, B KOPPEKTHOM U YIOOHOM
Ju1s1 paboThl MaciuTabe, U MPUKpEIUIeHbl K oT4éTy. Bee BenM4MHbL, MCHONb3yeMble I pacdéTa W MOCTpoeHMs rpaduka,
JIOJDKHBI OBITH MCIIOJIB30BaHbI B COOTBETCTBYIOIIMX Pa3MEPHOCTSX, B cucTeMe CU, u cornmacoBbiBaThCa Mex 1y co0oi. Pa3-
MEPHOCTH BCEX BEJIWYUH AODKHBI OBITH MOANMCAHBL.

KomnokBuyM - 310 nucbMeHHast paboTa, I BBIIOJIHEHUS KOTOPOH OTBOAUTCS OTAENbHOE 3aHsATHe. Kaxaomy oOyda-
IOIIEMYCS BBIIAETC MHIMBUAYAIbHBIM BapHaHT KOJUIOKBHYMA, KOTOPBIH OH BBINOJHAET CAMOCTOSATENBHO, 0€3 HCIOJIB30-
BaHMS BCIIOMOTATENbHOM JIUTEpaTyphl M UHTEPHET - pecypcoB. B KoHIle 3aHATHSA BBINONHEHHas padoTa caaéres mpernona-
BAaTEJNIO Ul POBEPKU BMECTE ¢ MHIMBHAYAIbHBIM BapHaHTOM 3afaHusd. OLeHKa OrjalaeTcst nperofaBaTesieM He IMO3J-
Hee, 4YeM Ha CJIEYIOIIEeM 3aHATUH.

13



[Ipunoxenue 3

OIMMCAHHUE MATEPUAJIbHO-TEXHUYECKOH BA3BI I10 JUCLUIIIMHE

Xumus HECOPraHuveCckasi 1 aHAJINTHYCCKAsA

HaunmenoBanue cienuaibHBIX
TIOMEILEHNI

OCHaH_[eHHOCTI) CIICIHAJIBHBIX ITOMCII] SHUM

Y4eOHast ayquTOpus s
MIPOBEICHUS 3aHITHIA
JIEKIIMOHHOI'O TUIIA

VYueOnast ~ aymuropust IS
3aHSTHI CEMUHAPCKOTO THIIA
VYueOnast ~ aymutopust s
TPYIIOBBIX ¥ WHIWBUIYATBHBIX
KOHCYJIbTaIui

VYueOnast ~ aymuropust s
KypCOBOTO  TPOCKTHPOBAHHSI
(BBITIOJTHEHUSI KYPCOBBIX paloT)
VYueOnast ~ aymutopust s
TEKYILEro KOHTPOJIS U

HpOMe)KyTO‘IHOﬁ arrecrauuu

b 203

Jocka, pabouee MECTO MPEnoaaBaTess, KOMIUIEKT CTOJIOB M CTYJIbEB LI 00yUaroIInXcs,
MepUoJMvecKass TaONmuIla XUMHUYECKHX JJIEMEHTOB HM. MeHaeneeBa, KOMIUICKT
MYIBTUMEIMIAHOT0 000PYIOBAHHUS C SKPAHOM.
Cmucoxk IIO: Windows, Microsoft Office,
pacmpocTpaHseMoe IporpaMMHOE 00ecrieyeHue.
b 316

Jocka, pabouee MECTO MpEnoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yUaroIInXcs,
KOMIUICKT MYJIbTHMETUHHOTO 000PYI0-BaHHUS C IKPAHOM.

Cmucok IIO: Windows, Microsoft Office, Kaspersky Antivirus
pacrpocTpaHseMoe IporpaMMHOE o0ecrieyeHue.

b 406

Jocka, pabouee MECTO MpEnoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yUaroIIuXcs,
KOMILIEKT MYJIbTUMETUHHOTO 000PYAOBAHUS C YKPAHOM.

Cmucox IIO: Windows, Microsoft Office, Kaspersky Antivirus
pacmpocTpaHseMoe IporpaMMHOE 00ecrieyeHue.

b 536

Jocka, pabouee MECTO MpeErnoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yUaroIIuXcs,
KOMILIEKT MYJIbTUMETUHHOTO 000PYAOBAHUS C SKPAHOM.

Cmucox IIO: Windows, Microsoft Office, Kaspersky Antivirus
pacnpocTpaHsieMoe IporpaMMHOE o0ecreyeHue.

U CcBOOOIHO

Kaspersky Antivirus

U CcBOOOIHO

A CBOOOIHO

U CcBOOOIHO

VYueOnast ~ aymutopust s
3aHSTHI CEMUHAPCKOTO THIA

VYueOnast ~ aymutopust IS
TPYIIOBBIX ¥ WHIWBUIYATBHBIX
KOHCYJIbTaIui

VYueOnast ~ aymutopust IS
KypCOBOTO  TPOCKTHPOBAHHSI
(BBITIOJTHEHUSI KYPCOBBIX padoT)
YyeOHas ayJIUTOPHUS VTS
TEKYILEro KOHTPOJIS U

HpOMe)KyTO‘IHOﬁ arrecrauuu

b 326

JlaGopaTopusi xumun

Jocka, pabodee MeCTO IpernoaBaTessi, KOMIUIEKT CTOJIOB U CTYJIBEB /sl 00yJaronmxcs,
aKBaJUCTUILIATOP, BoMoHarpeBaTenb, Bechl BT-500, Becoi CASSCL-300, xoMmbroTep,
ocumuiorpag, 2 TJIATHHOBBIX NPOBOJIOKHM, NpuHTEp, pH-merp 150, 16 Tturiei
IUIATHHOBBIX, (oromerp doroanexkrpuueckuit K®DK3-01, 3 Buckozumerpa, 2
CEeKYH/IOMETpa, Ta3, TOHOMETP, 2 XOJOANIFHHUKA, JIEKTPOILIMTKA, CYIIMIBHBIN mKad.
Cmucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0OOOIHO
pacrpocTpaHseMoe porpaMMHoe o0ecTieueHHe.

b 331

Xumunueckasi jadopaTopus

Jocka, pabouee mMecTo mpernogaBarensi, 17 1a00paTOpHBIX CTOJIOB, CTOJ KePaMUUECKHIA
JUI BECOB, 2 CTOJIa JIAOOPATOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX MIKada, 8 IBOWHBIX
WHCTWUISIMOHHBIX MIPUCTABOK.

[Tomerenue
CaMOCTOSATENBHOM PaboTHI

JUIIA

B-202

bubauoreka

YnuranbHbIi 341

PaGouece  MecTo  aJAMUHHMCTpAaTopa,  KOMIIBIOTEpHas  MeOeab,  KOMIIBIOTEP
aZMUHKCTpaTopa, 11 mepcoHa bHBIX KOMITBIOTEPOB, 3 MPUHTEPA, BUACOYBEIHUNTEND.
Cmucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cBOOOIHO
pacIpocTpaHseMoe MPOrpaMMHOe 00eCIIEUeHHE.

C BO3MOXHOCTBHIO TOAKIIOUEHHsT K ceTh «VIHTepHeT™ M o0ecredeHHEeM JOCTyIa B
SJIEKTPOHHYIO HH(POPMAIHOHHO-00Pa30BaTEIbHYIO CPEY OPTaHU3aIIUH.




[Tepeuens

ITpunoxenne 4

MIEPUOTNIECKIX N3JaHUN, pEKOMEHIYEMBIH 110 TUCIIHIUIHHE
«X7MUs HeOpraHWIeCKask M aHATUTHIECKAs

HanmenoBanue

Hannuue goctyna

Bamxupckuit  xuMudeckuii KypHan [DNeKTpOHHBIH pecypc]:
KypH. / OO0 "HaydHo-HCCIIeH0OBaTEIBCKIH HHCTUTYT HCTOPHH
Haykd U TexHukn" (Yda)

Hayunas snextponnas 6ubnnoreka Pexxum mocry-
ma: http://elibrary.ru/defaultx.asp

Bectauk BI'Y. Cepus 2. Xumus. buonorus. I'eorpadus. [Dnex-
TPOHHBIN pecypc]: )KypH. / benopycckuii rocyiapcTBeHHbIIH YHU-
BepcureT (MUHCK).

Hayunas snextponnas 6ubnnoreka Pexum gocrty-
ma: http://elibrary.ru/defaultx.asp

KYMIA PROBLEMLERI. [DnektponHslid pecypc]: KypH. /
AnuneB Axud Isixan orssl (baky).

Hayunast snextponHas 6ubanoreka Pexxum mocty-
na: http://elibrary.ru/defaultx.asp

CHIMICA TECHNO ACTA. [DneKkTpoHHBIH pecypc]: KypH. /
DenepanbHOE rOCYapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpEXKICHUE BBICIIEr0 MPOoeCcCHOHATBHOI0 00pa3oBaHuUs
VYpanbsckuii GpenepanbHbIi YHUBEPCUTET M. riepBoro I1pesuneH-
ta Poccun b.H. Enpninna (ExatepunOypr)

Hayunast snextponHas 6ubauoreka Pexxum mocty-
na: http://elibrary.ru/defaultx.asp

BecTHHK Ka3aHCKOTO TEXHOJIOTHYECKOTO YHUBEPCUTETA. [DIeK-
TPOHHEIH pecypce]: )kypH. / KazaHcknit HalMOHANBEHBIA UCCIIEIO0-
BaTeNbCKUI TexHonornueckuii yausepeureT (Kasanp)

Hayunas snextponnas 6ubnnoreka Pexxum mocry-
ma: http://elibrary.ru/defaultx.asp

BecTHHK TBEpCKOTO TOCYIapCcTBEHHOTO YHUBepcuTeTa. Cepust:
XUMHSA . [ DISKTPOHHBIN pecypc]: kypH. / TBepckoit rocymapct-
BeHHbIH yHUBepcuteT (TBepp)

Hayunas anextpoHHas Oubnnoreka Pexum mpocty-
ma: http://elibrary.ru/defaultx.asp

BecTHHK TOMCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA. XUMHUS.
[DnexTponHbIil pecypc]: xypH. / HalnoHnansHbIi HccaeqoBa-
tenbckuit Tomckuii rocynapcTBeHHbIH yHUBepeuTeT (ToMmck)

Hayunas snektponHas 6nbnnoteka Pexum mpocTy-
na: http://elibrary.ru/defaultx.asp

BecTHHK 105KHO-YpalIbCKOTO TOCYapCTBEHHOTO YHUBEPCUTETA.
Cepusi: xumusi. [DaeKTpoHHBIN pecypc]: xypH. / FOxHo-
YpanbCckuii roCyJapCTBEHHBIH YHUBEPCUTET (HaLlMOHATbHBII
uccieoBarenbckuil yauBepceurer) (UensOnHCK).

Hayunas snextponHas 6ubnuoreka Pesxxum nocrty-
na: http:/elibrary.ru/defaultx.asp

Heopraununueckue MaTepuaisl. [DeKTpoHHbIH pecypc]: KypH. /
DenepanbHOE FOCYyJapCTBEHHOE YHUTapHOE MpeanpusTue "Aka-
JEMUYECKUH HAYYHO - U3/1aTEeIbCKUH, MPOU3BOJICTBEHHO - TIOJIHU-
rpadu4ecKuii 1 KHUTOPacIpOCTpaHUTeNbCKUi eHTp "Hay-

ka" (Mocksa)

Hayunas snextponHas 6ubnuoreka Pesxxum nocry-
na: http://elibrary.ru/defaultx.asp

VYenexu B XUMUU U XUMUYECKON TEXHOJIOTUU. [DIEKTPOHHBIN
pecypc]: xypH. / Poccuiickuii XUMHUKO-TEXHOJIOTHUSCKUH YHU-
Bepcutet uM. [I.11. Menneneesa (Mocksa)

Hayunas snextponHas 6nbnnorteka Pexum gocTy-
na: http://elibrary.ru/defaultx.asp

OdunmanpHbIe U3aHUS, CHPaBOYHO-OMONMHMOrpaduyeckue M3maHUA, MpOoQecCHOHANBHBIE 0a3bl TaHHBIX,
MH(POPMALMOHHO-CIIPABOYHbIE U IMOUCKOBBIC CHCTEMbI U MHBIC HH)OPMAILIMOHHBIE peCypChl IPECTaBICHbI B NPU-
noxeHnn 10a 0CHOBHOM npodeccuoHaIbHOM 00pa30BaTeIbHOM MPOrpaMMBbl 10 HarpasiieHn o noaroToBku 06.03.01

— buonorus.
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