[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:
ONO: Kynpssues MeyBEPASIBHOE IOCY IAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE
ﬁif?;‘ﬁ;;:cl232?3?8?%?%%%’1@“@0 OBPA30OBAHM I MUHHUCTEPCTBA CEJIbCKOI'O
A — XO03SMJTBA POCCUNCKON ®EJIEPAITN

19031284 POCCHMCKMIL FEOEYAAPCTBEHHBIN YHUBEPCUTET HAPOJHOI'O XO3SIMCTBA

HMEHU B.U. BEPHAJICKOI'O»
(YuuBepcuter BepHajackoro)

[TprraTo Yyensm copeTom
Yausepcutera Bepraznckoro
«26» mapta 2026 r. nporokon Ne 8

Pabouyasi nporpamMmma JUCHUIJINHBI

Xumusl (HEOPraHUu4ecKasi 1 AHAJIMTHYECKASA)

Hanpasnenune noarotoBkun 21.03.02 3emJieycTpoMCTBO M KaAACTPHI

Hanpasnennocts (mpoduiib) nporpaMmMbl 3eMJ1eyCTPOMCTBO M KAACTPhI

Kamudukanms bakanaBp

®opma 00ydyeHUsT O4YHAA

bamammxa 2026 r.



Pabouas nporpamma paspadborana B coorBercTBUU ¢ PI'OC 3++ BO 1o HanpaBICHHUIO MOATOTOBKU
21.03.02 3eMeycTpoiCTBO U KaJacTpBbl.

Pabouas mporpamMma JUCHHMIUIMHBI pa3paboTaHa K.C.-X.H , JOUEHT Kadeapbl JKOJIOTHH U OHOPECYpPCHI
Yeuerxkunoun H.B.

Penensent: nmoktop Oumojormdeckux Hayk, mnpodeccop, 3aB.kadeapoir Dxojoruun u Ouopecypcs
Yuusepcurera Bepuaackoro EcekoBa M.JI.



1 Ilnanupyemble pe3yabTaThbl 00y4eHHs 110 AUCHMIIIMHE, COOTHECEHHbIE C

ycranoBJieHHbiMu B OITIOII BO

HHAUKATOPAMH TO0CTHKCHUHA KOMIIeTeHIMii

1.1 llepeyens koMmeTeHUUIl, GopMHUPYeMBbIX Y4eOHOM TUCHUIINHOM

Koa u HauMeHoBaHue KOMIIETeHIUHU

NHaukaTopbl J0CTHKEHUSA KOMIIeTeHIM I
Ilnanupyemble pe3yJibTaThl 00y4eHHUs]

Oo6umenpodeccuoHalbLHAsT KOMIIETEHIIUS:

3HaHUA

OIIK-1 Cniocob6eH pemats 3a1a4n npodeccnoHaIbHON NeATeIbHOCTH MPUMEHSIS METOIBI
MO/JICIIMPOBAHHUS, MATEMAaTHYECKOTO aHAJIN3a, ECTECTBCHHOHAYYHBIC U OOIICHHKEHEPHBIC

NI-1.1onk

Crioco0eH pemarh 3a1a4u
poecCHOHATBHON AEATEIBHOCTH
MMPUMCHAA MCTOABI MOJACINPOBAHNA,
MaTeMaTHYECKOr0 aHaJIN3a,
C€CTCCTBCHHOHAYYHBIC U
O0IIEHHKCHEPHBIC 3HAHMUS

3HaThb (3): OCHOBHBIC 3aKOHBI XUMHUHU U METO/IbI
MOJCITHPOBAHUS, MAaTEeMAaTHIECKOTO aHAIM3a,
€CTEeCTBEHHOHAYYHbIE W OOIIEHHKEHEPHBIEC 3HAHUS;
Ymets (Y): UCHOTB30BATh XUMUYECKUE 3aKOHBI IS
pelIeHus 3a7a4 B IPOPECCUOHATLHON A TeIbHOCTH.
Baaners (B): criocobHOCTRIO TPODECCHOHATIBHOM
JIEATENbHOCTU, NPUMEHEHUE METO0B
MOJEIUPOBAHMUS, MATEMAaTHYECKOIO aHAJIU3A,
€CTECTBEHHOHAYYHbIE U OOIICUH)KEHEPHbIE 3HAHUS

NA-1.20nk1

Hcrionp3yeT 3HaHHUs OCHOBHBIX
3aKOHOB MOJICTTUPOBAHUS,
MaTeMaTHYECKOTO aHalIn3a,
C€CTCCTBCHHOHAYYHBIC U
OOIIeHHKCHEPHBIC 3HAHUS JUISI
peuieHus 3a1a4 B 00JacTu
3eMJICYCTPOMCTBA U KaJacTPOB

3Hath (3): OCHOBHBIEC 3aKOHBI MOAECIHPOBAHUS,
MaTEeMaTHYECKOTO aHAIN3a, €CTeCTBEHHOHAYYHBIC U
oO01IenH)KeHepHbIE 3HAHUS;

YmMetsb (Y): Ucno0Jb30BaTh 3HAHUSA OCHOBHBIX
3aKOHOB MOJEIUPOBAHUS, MATEMATUYECKOTO
aHaJmn3a, eCTECTBEHHOHAYYHbIE U OOIICHHKEHEPHBIC
3HAHMS JJI PEUICHUS 33/1a4 B 00J1aCTH
3eMJIEYCTPOMCTBA U KaAacCTPOB,;

Baaners (B): OCHOBHBIMHA HaBBIKaMU
MOJIEJIMPOBAHMS, MAaTEMAaTHYECKOTO aHAIN3A,
€CTECTBEHHOHAYYHbIC U OOIICUH)KEHEPHBIE 3HAHUS
JUISL peIlieHus 3a7a4d B 00J1aCTH 3eMJICYCTPOUCTBA U
KaJacTpoB,

WJI-1.30mk-1

[Tpumensiet nuudposble,
UH(POPMAaIMOHHO-
KOMMYHHUKAI[HOHHBIE H
aBTOMATU3UPOBAHHBIE TEXHOJIOTHH
IPY PELIeHNH 33/1a4 B 0071acTH
3EeMJICYCTPOMCTBA U KaJaCTPOB

3uatsb (3): nudpoBbIe, THPOPMALIMOHHO-
KOMMYHHUKAI[HOHHBIC 1 aBTOMaTH3UPOBAaHHBIE
TEXHOJIOTUH TIPH PellIeHUH 3aj1a4d B 00J1acTh
3eMJIEYCTPOMCTBA U KaAacCTPOB,;

Ymers (Y): ucnosp3oBath IU(POBEIE,
MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIE U
ABTOMATH3UPOBAHHbIE TEXHOJIOTUH MIPH PEIICHUN
3ajja4y B 00J1aCTH 3eMJICYCTPONCTBA U KaJacTpOB,;
Baaners (B): nHaBbikamu U POBBIX,
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX U
ABTOMATH3UPOBAHHBIX TEXHOJOTHSIMHU TIPH PEIICHUH
3ajia4d B 00J1aCTH 3eMJICYCTPONCTBA U KaJacTPOB,;

2. lleqin m 3a1a4U OCBOCHUSA Y4eOHOM QUCHUILUIMHBI, MECTO JUCUMILIMHBI B CTPYKTYype

OIIOoII BO

Jucnumiraa Xumus (HeopraHuueckass M aHaJUTH4YecKas) OTHOCHTCSA K 00s3aTeIbHOM
4acTH OCHOBHOH MpodeccroHallbHON 00pa3oBaTebHON MpOrpamMMbl BBICHIETO 00pa3oBaHUS
21.03.02 3emieycTpoHCTBO U KaAaCTPbl, MPopuiIb — 3eMICYCTPOMCTBO U KaJacTphl.



Heas: GpopmupoBanue obuenpodeccuoHanbHyI0 U OOIIEKYIbTYPHYIO KOMIETEHIUH Y
OyZIyIx BBITYCKHHKOB, OATOTOBKA CTYIEHTOB K 3 (PEKTUBHOMY MCHOIH30BAHUIO XUMHH JUIS
pemieHus NMpo(ecCHOHANBHBIX 337a4 B Oyaymedl mnpodeccHoHaNbHOM — ESTETBbHOCTH.
Heopranuueckast XuMusl SBJISIETCSI OAHOM M3 OCHOBHBIX (DYHIAMEHTAIBHBIX AUCIUIUINH U UMEET
OTPOMHOE 3HAYEHHUE JJIsI TMOATOTOBKM HH)KEHEPOB-TEXHOJIOTOB XHMHYECKHE 3HAHUS — 3TO
TEOPEeTHYECKask OCHOBA JUIsl OCBOCHUS CIICIMATBHBIX TUCHUIUIMH — XMMUU U TEXHOJIOTHH BUHA,
KHUPOB U FPUPHBIX MACEN, MOJIOKA U MOJOYHBIX IPOAYKTOB Il PEUICHUs MPO(ecCHOHAIBHBIX
3a1a4 B Oynymiei npodeccHoHaIbHOM AEATEIBHOCTH.

3agaum JUCHMINJIMHBI:

® J1aTh CTyJCHTaM OIpPEACIEHHBIH MUHMMYM 3HAaHUI MO 00IIel, HEOPraHWYECKOW H

AHATUTHYECKOW XUMHUH, KOTOPBIA CIIOCOOCTBOBAN OBl YCBOSHHUIO NMPOMUIMPYIOUINX ITUCIHUILINH,
oOecreunBa Obl IMOHMMaHUWE U OCBOCHHE METOJOB aHaJIW3a M 3aKjaajbiBaj Obl Oa3uc s
MOCIIEAYIOMIEH MPaKTUYECKON paboThI;

— HpI/IBI/ITB HAaBBIKHM BBIIIOJJHCHHUSA OCHOBHBIX onepaunﬁ, HpI/I HpOBGI[GHI/II/I XUMHUYCCKOT'O
OKCIICPUMEHTA, B TOM YHCJIC aHAJTUTUIECKOTO, U OOYUUTh TIpaBUIaM 00pa0OTKH €ro pe3yiibTaToB;

— TPHUBUTH CTYJCHTAM 3HAHHSA I10 TEOPETUUECKUM OCHOBAM aHAJIUTHYECKON XUMUWY;

— O0Oy4YHUTh OCHOBaM COBPEMEHHBIX METOZOB XUMHUECKOTO 1 (PH3UKO-XUMHUYECKOTO aHAN34;

— Hay‘-II/ITB CT YIIGHTOB II0JIB30BAaThCA TEXHUYCCKUMHU U aHAJIMTUYCCKUMU BECaMU, onpeaen;m,
Maccy OIPEIENIeMOro BEIIECTBA METO/IOM TPABUMETPHUUECKOT0 aHAITN3a, TOTOBUThH CTAHIAPTHBIC U
pabourie pacTBOPBI, POBOIUTH CTAHAAPTU3AIMIO PAOOUYHNX PACTBOPOB;

—  OIpPENENSATh KOHLIEHTPALUIO AaHATM3UPYEMOT0 PAaCTBOPA U MAcCy OIPEEIIeMOro BEIIeCTBa
METO/IaMH KHUCJIIOTHO-OCHOBHOTO, KOMILJIEKCOHOMETPHUYECKOTO ¥ OKUCITUTEIHHO-BOCCTAHOBUTEIIEHOTO
TUTPOBAHMUSL, ITOJIH30BATHCSI MEPHOM MOCY/I0H U Ta00paTOPHBIM 000PYI0BaHHEM;

— HAy4uTh paboTaTh Ha COBPEMEHHBIX IPHOOpax, MPeAHA3HAUYCHHBIX ISl (PU3UKO-
XUMHUYECKUX UCCISIOBAHNI 1 aHAIIN3a;

— TPUBUTH HABBIKU PACUYETOB U IIPUTOTOBJIEHUS PACTBOPOB 33/JaHHOM KOHLIEHTPALINY;

— 1A TIOJTy4YeHHS IOCTOBEPHBIX PE3Y/ILTATOB aHAJH3a, HAYUYUTh CTATUCTUYECKOI 00paboTKe
MOJTYYEHHBIX PE3YJbTATOB HKCIIEPUMEHTA.

3. O0beM y4eOHOH TUCHUILIMHBI B 32a4€THBIX ¢IUHUIAX ¢ YKA3aHNEM KOJIHYeCTBa
aKaJleMHYeCKHX YaCOB, BblIeJIEHHbIX HA KOHTAKTHYIO padoTy o0yuyalomuxcs ¢
npenojaasareseM (10 BUAaM y4eOHbIX 3aHATHI, TEKYLIHI U IPOMEKYTOYHbII KOHTPOJIb 110
AUCHMILINHE) M HA CAMOCTOSITEIbHYIO PA00TYy 00yUYal0IIUXCsl

3.1 3aounas ¢opma o0yueHus

Buz yue6HO# paboThl 1 cemecTp
OOm1ast TPYA0EMKOCTh IUCIUTUTAHBI, 3a4€THBIX EIMHUI] 3
4acoB 108
AyauTopHasi (KOHTaKTHasi) paboTa, 4acoB 64
B T.4. 3aHATHA JEKIMOHHOTO THIIA 32
3aHATHS CEMUHAPCKOTrO TUIA 32
IPOMEKYTOUHAS aTTECTAIUS
CamocrosiTesibHas padoTa o0y4yaroumuxcs, 4acoB 40
By npomexyTo4HON aTTecTalnu 3a4€T
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4. Conep:kaHue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKHUX YacOB U BUAOB y4eOHbIX 3aHATHIA

4.1 Ilepeuenv pazoenoé OucUUNIUHBL C YKA3AHUEM MPYOOEMKOCHU AYOUMOPHOI
(KOHMAKMHOIL) U CAMOCHOAMENbHOU PAOOMBbL, 61006 KOHMPOIEl U NePeuHs KOMNemeH YUl

Ounast popma o0ydeHHs

TpynoeMKOCTb, 4aCOB Kon
Hanmenosan
B TOM YHCIIE e KOMIIETEHIIH
HawnmenoBanue pa3zienoB u Tem ayJUTOPHON u
BCEro .\ | caMOCTOSTENb | OLIEHOYHOIO
(KOHTaKTHOW ) N
HO¥ paboTBhl | CpencTBa
paboTHI
OIIK-1
Pa3nen 1. Heoprannueckas
50 32 18
XUMHUS TectupoBanu
1.1 OcHOBHBIE TIOHATHS 5 12 8 4 e,
3aKOHBI XUMHH OTYEeT 0
1.2. Tlepuoguueckuii 3akoH | nmabopatopH
MEPUOIUICCKAsT cherema.| 4, 8 4 BIM paboTam
Crpoenune atoma. XuMHUECKas
CBSI3b M CTPOCHHUE BELIECTBA.
1.3 TUIIBI XUMHYCCKHUX PEAKIIHA 1 OIIK-1
12 8 4 TectupoBanu
3aKOHOMEPHOCTH UX IMIPOTEKAHUS .
1.4. PacTBOpBI. 6o ;.TO .
DNEeKTpOIUTHYECKAS 14 8 6 parop
BIM paboTam
JMCCOLMAINS
Pazgea 2. OIIK-1
. 54 32 22
AHaJINTHYECKAs1 XMMHUS
2.1.TeopeTtnyeckre OCHOBBI TecrtupoBanu| OIIK-1
AHATMTUIECKON XUMUHU e,
10 6 4 OTYeT 10
naboparopH
BIM paboTam
2.2. XuMH4YeCcKoe paBHOBECHE B Tectupoanu| OIIK-1
TOMOT'€HHBIX, TETEPOTeHHBIX e,
cHucTeMax 10 6 4 OTYEeT 1O
nmabopaTopH
BIM paboTam
2.3. KauecTBeHHbIIT aHAN3. OIIK-1
12 6 6
2.4. I'paBUMeTpUYECKUI aHAN3. OIIK-1
10 6 4
2.5. TurpuMeTpryecKuii aHaIn3. TectupoBanu| OIIK-1
KucnotHo-ocHoBHOE, e,
KomrmiekconomeTpuyeckoe, 12 8 4 OT4eT 110
OKwuCIMTENTHHO- nmabopatopH
BOCCTaHOBUTEIILHOE TUTPOBAHUE BIM paboTam
IIpoMeskyTOUHAS ATTECTALMS 4
HUTOI'O no qucuumiinae 108 64 40

4.2 Cooeporcanue oucuyuniunst no pazoeiam




Pa3nea 1. Heopranuyeckasi xumust

Hean — popmupoBanue o6menpodhecCHOHATBHYIO U OOMIEKYIBTYPHYIO KOMIIETCHITUN Y
OyIyluX BBITYCKHUKOB, MOJATOTOBKA CTYJAEHTOB K 3()(PEKTUBHOMY HCIIOIH30BAHUIO XUMUU IS
pemieHUsT MpodeCCHOHANBHBIX 3a7a4 B Oyaymed npodecCHOHaNbHON — JIeATEeIbHOCTH.
Heopranwndeckass XuMus sIBJISICTCS OJJHOW M3 OCHOBHBIX (DYHIAMEHTATBHBIX TUCIUILINH U UMEET
OTPOMHOE 3HauY€HWE IS TMOATOTOBKH HH)KCHEPOB-TEXHOJIOTOB XHWMHYECKHE 3HAHHS — ITO
TEOPETUYECKasi OCHOBA JIJIi OCBOCHUS CHEIHAIBHBIX JUCIHUILINH — XUMUU ¥ TEXHOJIOTUU BUHA,
JKUPOB M IUPHBIX Macesl, MOJIOKa U MOJIOYHBIX MPOAYKTOB ISl PEIICHHS PO(]ecCHOHATbHBIX
3aa4 B Oynymiel mpodeccCHOHATBLHOM IeATEITbHOCTH.

3agaum — U3yYUTh TEOPETHUUECKHE OCHOBHI CTPOEHHUS aTOMa M XMMHYECKOU CBSI3H;

U3YYUTh TEOPETUICCKUE OCHOBBI DJHEPTCTUKH M KHHETUKN XUMHUYECKHX PEAKIUi; TEOPUN
PacTBOPOB, MIPUYMH PACTBOPCHUS BEIIECTB, MOBEJICHHS HOHOB B PAaCTBOPAX, TCOPHUHU CHIIBHBIX H
CJ1a0BIX JIEKTPOJIUTOB;

H3Y4YUTh TIEPUOTUYHOCTH U3MEHEHUSI CBOWCTB aTOMa, HAYYUTh IIPEICKA3bIBaTh OCHOBHBIC
CBOICTBAa aTOMa 3JIEMEHTA B 3aBUCHUMOCTH OT PACIOJIOKEHUS €ro B nepuoandeckoi cucreme J[.1.
MenneneeBa; u3yuuth Teoputo OBP, BaxHeilline OKUCIUTEINM U BOCCTAHOBUTEIH, HAYYUTh
MpeICKa3bIBaTh HarnpasieHue nporekanusi OBP; n3ydnTs KOOPIUHAIIMOHHYIO TEOPUIO CTPOCHUS
KOMIUIEKCHBIX COETUHEHH; N3YUUTh BaXKHEUIITNE OMOTEHHBIE AJIEMEHTHI, NX nojoxenue B [ICXD
HAN. MenneneeBa, XUMHUYECKOE IIOBEICHUE M OCHOBHBICE HEOPTraHUYECKHUE COCIMHEHUS;
c(hopMHPOBATh HABBIKM U YMEHUS B TIOJTOTOBKE U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA.

Ilepeuennb yueOHBIX 21€eMEeHTOB pa3jea:
Ilepeyens yueOHBIX 3J1eMEHTOB pa3jeJia:

1. 1. OcHoBHbBIC TOHATHA U 3aKOHLI XUMHUH

Omnpenenenue npeaMera XUMHH, COAEPKAHUE, LEIU U 3aa4i Kypca. XUMHYECKOE €UHCTBO
mupa OCHOBHbIE 3aKOHbl U TIOHSTUSI XUMHHU: aTOM, MOJIEKYJa, OTHOCHUTENbHAs aroMHas H
OTHOCHTENIBHAS. MOJIEKYJISIPHAsT MaccChl, MOJIb, IIOCTOSIHHAs! ABOIaJjpo, MOJIIPHAs Macca, XUMUYECKHUI
SKBUBAIEHT, (DAKTOP SKBUBAIEHTHOCTH, MOJISIPHAS Macca SKBUBAIEHTA, 3aKOHbI COXPAHEHUSI MACChI,
IIOCTOSIHCTBA COCTABA, 3aKOH ABOraJpo, 3aKOH 3KBUBAJICHTHBIX OTHOLIEHUH. Kitacchl HEOpraHMuecKnx
COCIMHEHUN: OKCHUJIbl, KUCIOTbI, OCHOBAHMs, COJU. ATOMHO-MOJIEKYJsIpHOE ydeHue. COBpeMEHHOe
NPEACTaBIICHUE O CTPOCHHM aroMa C TOYKM 3pEHHs KBAaHTOBOM TEOpPUM, KBAaHTOBBIC YHCIIA,
HHEPreTUYECKUE YPOBHU U MOIYPOBHU aTOMa, aTOMHbIE OPOUTAIIN, IPUHIIMIIBI 3aII0THEHUS] aTOMHBIX
opOuTaseli, crocoObl 3amucy 3MEKTPOHHBIX (OpMyN aToMoB. [IpUHIMI MHUHUMATBHON SHEPrUU.
IIpaBmna Kiteukosckoro. Ilpunimn Ilayma. Ipaswio Xynaa. IlepnoaquuHOCT M3MEHEHUsI CBOMCTB
aTOMOB: paJinyca, SHEPIMM HOHU3ALIMH, CPOJCTBA K DJIEKTPOHY, NIEKTPOOTPULIATEIILHOCTH.

1.2. Mepuoanuecknii 3aKoH W mepuoauyeckas cucrema. Crpoenne aroma. XumMuuecKast
CBA3b U CTPOCHME BEIIECTBA.

XUMHS S-3JIEMEHTOB: BOJOPOJ (CBOEOOpa3ue CTPOEHUS aToMa BOIOPOAA, YHHUKAIBHOCTb
GU3MYeCKNX M XUMHUYECKUX CBOWCTB BOAOpOJA, OMHApHBIE COEIMHEHUS BOJOPOJA, TMIpaTarys
IIPOTOHA, TUAPUI-UOH, BOJAOPOIHAs CBSA3b, TEOMETPHS U CBOMCTBA MOJIEKYJIbI BOJBI, CTPYKTYpa JIbJa U
KUIKOM BOIbI). DneMeHThl [A-moarpymniisl (oOmmue cBOMCTBa HATpusl, Kalus U APYTUX 3JIEMEHTOB
MNOATPYIIIBI,  BOCCTAaHOBUTEIBHBIE  CBOMCTBA  IIEJIOYHBIX  METALIOB, TUAPOKCUIBI,  COJIH,
TUPaTUPOBAHHbIE KATHOHBI M KOMIUIEKCHBIE COETMHEHMSI ILIEJIOYHBIX METAJLIOB, MOHHBI OOMEH, PO
HaTpus U KaJWs B )KUBOM KIIETKE, MIEpeAade HEPBHOTO UMITYJIbCA Y dKMBOTHBIX M YEJIOBEKA).

Onementsl IIA-moarpynmel. OOmye cBOICTBA MarHusi, Kajdblds W JPYrHX AJIEMEHTOB
HOJATPYIIBI, OTINYMS CBOMCTB OepWIUIUS OT JPYTHX 3JIEMEHTOB HOATPYIIIbI; BOCCTAHOBUTEIHHbIC
CBOMCTBA MarHus Y IIEJIOYHO-3€MEIBHBIX METAIOB; THIAPOKCHIBI, COJIU, THIPATHPOBAHHBIE KATHOHBI
U KOMIUICKCHBIE COEIMHEHUS; KECTKOCTb BOJIBIL, POJIM MarHus M KalbLUs B JKUBOW KIIETKE, B
PACTUTENBHBIX U )KUBOTHBIX OPraHU3MaX, B TIMTAHUH YEJIOBEKA U KOPMIICHUH KHBOTHBIX.
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Xumust p-31eMenToB: snemeHTsl [IIA-noarpynmer. O0umwe cBoiicTBa O6opa, IOMHHUS H
JPYTHX 3JIEMEHTOB MOJATPYIIIbI; KUCIOPOICOAEepKaINe COeTUHEHU 00pa, aIOMUHUS; POJid Oopa 1
ATIOMHUHUS B OMOJIOTHYECKUX CUCTEMaX.

Onementsl [VA-oarpymmer  OO0mue CBOMCTBa yriepoja, KPEMHHUS W JIPYTHX DJIEMEHTOB
HOATPYIITBI, XUMUYECKHE CBOMCTBA OKCHUIOB YIJIEpPO/a, YTOJIbHOW KUCIOTHI M KapOOHATOB; OKCHJ
KPEMHHMS, CUJIMKAThl U AJFOMOCWIMKATBL, COCIMHEHMs] CBHHIIA B CTENEHSIX OKUCIEHUS +2 u +4;
TOKCUYHOCTb COEJTUHEHUI CBHUHLIA.

Onementsl VA-noarpynmel. OOmme cBoiicTBa. XMMHUYECKHE CBOMCTBA MOJIEKYJISPHOTO
a30Ta; aMMHUaK, THJPa3uH, TUIPOKCUIIAMUH, MOYEBHHA; OKCUIbI 230Ta; a30TUCTAs U A30THAS KUCIIOTHI
U UX COJM, TOKCUYHOCTh HUTPUTOB U HUTPATOB; OCOOCHHOCTH a30Ta KaKk OMOTE€HHOTO DJIEMEHTA;
3HAQUEHHE a30Ta B TMUTAHUM >KUBOTHBIX M 4YEJOBEKa; aUIOTPONHBbIE Moaudukaimu ¢ocdopa;
(hochUHBL, OKCHIBI, KUCIIOPOICOIEPIKAIIe KUCIOThI (hocdopa 1 X coiiu, 0coOOeHHOCTH (ochopa Kak
OMOTeHHOT0 ANIeMEeHTa; 3HaueHne (pochopa B MUTAHUH YEIOBEKA U )KUBOTHBIX; KOPMOBBIE (pochaTsr,
dochop B anenosuHTpHPOChaTE.

Onementsl VIA-noarpynmsl. OOmme cBoiictBa. Posib MOJEKYNISApHOro KHCIOpOAa Kak
BOXHEUIIET0 OKUCIUTENS B IPUPOJIE; O30H; OKCHUJIBI, KUCIOPOACOIEPKAINE KUCIOThI, OCHOBAHMUS,
COJM KHUCIIOPOJCOAEPKAIIMX KHUCIOT KaK BaKHEHIIME KIJIACCHI XUMMYECKUX COCIUHEHUIL;
XMMUYECKUE CBOWCTBA MEPOKCUIA BOAOPO/IA; XMMUYECKUE CBOMCTBA DJIEMEHTHOM cepbl; OMHAPHbIE
COEIIMHEHHSI CEPHI C BOJOPOJIOM M KHCIIOPOJIOM; CEPHHUCTAsi KUCIIOTA, CYJIb(MUTHL; CEpHAs KHUCIIOTA,
Cynb(haThl; MPUMEHEHNE COSTUHEHUI Cephbl B CETLCKOM XO03SIMCTBE; OMHAPHBIE COSIMHEHNUS CEJIeHA C
BOJIOPOZIOM U KHUCJIOPOJIOM; CEJIEHUCTasi KUCIIOTa, CEJICHUTBI; CEJIEHOBAsl KUCIIOTA, CEJIEHAThl; CEJIeH
KaK MUKPOAJIEMEHT B TUTAHUU YEJIOBEKA U KUBOTHBIX.

Onementsl VIIA-noarpynmel.  OOmme cBoiictBa. DPTOPOBOAOPOI, (TOPOBOAOPOIHAS
kucnorta, gropunsl. Pons ¢Topa B KHU3HEAEATENHHOCTH YEJIOBEKA M KUBOTHBIX; XJIOPOBOJIOPO,
XJIOPOBOJIOPOHASL KHUCJIOTa, XJIOPUABI; POJib XJOPOBOJOPOAHOW KHUCIOTBI M XJIOPUIOB B
JKU3HEIEATEIIbHOCTU Y€I0BEKA U JKUBOTHBIX; OKCHU/IBI XJIOpA, KUCIOPOACOAEPKALIE KUCIOThI XJIopa
Y X COJIM; IPUMEHEHNE OpPOMUIIOB M APYTUX COETMHEHUI OpoMa B BETEpUHAPHH; SIIEMEHTHBIN HOJI,
MOJIOBOJIOPOl, MOJOBOIOPOAHAS KUCIIOTA, MOAWIBL;. KHCIOPOACOAECPKAIE KUCIOTHI MOJa U UX
COJIM; IPUMEHEHHE HO0/1a, NOJUJIOB U PYTUX COETMHEHUI noja.

XuMust OMOTeHHBIX d-37IEMEHTOB: OOIIME CBOMCTBA M OCOOCHHOCTH MEPEXO/IHBIX METAIIOB;
COE/IMHEHMs 1IMHKA, KaJMUsl U PTYTH; pOJb COEAMHEHUI Xpoma, MOIMOJEHa, MapraHiia, jKenesa,
HUKEN, MEIW M LIMHKA B KU3HENESTEIbHOCTH YENIOBEKA M JKUBOTHBIX; TOKCUYHOCTH COEIUHEHMI
KaJIMUsl U PTYTH.

1.3. Tunbl XUMHUYECKAX PeAKIHA U 3aKOHOMEPHOCTH UX MPOTEKAHMS

CpenHsisi 1 MUCTMHHAs CKOPOCTb XUMHYECKOW peakuuu. MakTopsl, BAMSIOUME HA CKOPOCTD
peaKIMu. JJIEMEHTapHasl CTaI1sl XMMUYECKON peaKkIu. 3aKOH IEMCTBYIOIIMX MAcC VIS DJIEMEHTAPHON
cramuu xuMmudeckon peakimu. Koncranra ckopoctu peakuuu. [IpaBuno Bant-I'odda; ypaBHeHue
Appennyca. DHeprusi aktuBauuu. Karanus, BUbl Katann3a, MEXaHU3M KaTaIUTUYECKOTO JAEHUCTBHUS.
XuMuueckoe paBHOBecHe. [[MHaMUYeCKH XapaKkTep XMMAYECKOTO PABHOBECHS. 3aKOH JCUCTBYIOIIHX
Macc Ut xumudeckoro pasHoecus. [Ipunnun Jle-Ilarense. PaBHOBECHE B reTepOreHHBIX CHCTEMAX.
[IponsBenenue pactBopuMocTH. PaBHOBecHe B OMOIOTHYECKUX CUCTEMAX.

Ipupona xumuueckoit cBs3u. Teopun 0Opa3oBaHUsI KOBAJIEHTHOM CBSI3U: METOJ BAJICHTHBIX
cszeit (MBC), Teopust ruOpuamu3anuy U aTOMHBIX opOuTasieid. KpatHoCTh 1 TOSIpHOCTh KOBAJICHTHOM
cBs13U. CBONCTBA KOBAJIEHTHOM CBSI3U: JUIMHA U DHEPIUs, HACHILIAEMOCTh U HaIpPaBJIEHHOCTh. MloHHas
CBsI3b, IPUPOJIa 00pa30BaHMs U CBOMCTBA. MeTaumyieckas CBs3b, IpUpoa 0Opa3oBaHuUs U CBOWCTBA.
MesxmoneKysIpHOE B3aUMOJIEHCTBUE, BOIOPOIHAS CBSI3b.

[epronmaeckuii 3aK0H 1 ero coBpeMeHHas hopmynupoBka. [Iprposia nepruomuHOCTH CBOMCTB
aneMeHTOB. CTpyKTypa NEPUOJMUYECKOM CHUCTEMBI AJIEMEHTOB. VI3MEHEHHE CTpOEHHS U CBOWCTB
AJIEMEHTOB B TEpUOJe, B Ipymime (paauyca aroMa, SHEPIrMid MOHM3AlMU M CPOJCTBA K AJIEKTPOHY,
ANEKTPOOTPULIATENBHOCTH). [IOHATHS BalIEHTHOCTH U CTETIEHU OKUCIIEHUSL.

1.4. PacTBOpBL. DIEKTPOIUTHYECKAS TUCCOMMAIHS



[puunnbl 00pa3zoBaHusl pacTBOPOB. DU3NYECKUE U XUMHUYECKUE CHIIBI, 00YCIIOBIMBAIOLIHE
oOpazoBanue pacTBOpoB. DU3NKO-XUMHUECKas: Teopusi oOpazoBaHus pactBopoB [[.M. Menneneena.
CriocoObl BbIpa)k€HMs COCTaBa PAcTBOPOB: MaccoBas JOJIs BEIIECTBA B PACTBOPE, MOJIApHAs
KOHIIGHTpALKsl, MOJIIpHAas KOHUEHTpalMs SKBUBAJEHTA, TUTP. Teopus SIEKTPOIMTHYECKOU
accormanu Appennyca. CBOKWCTBa pacTBOPOB AEKTPOIUTOB. CUIIBHBIE AIEKTPOIUTHL. AKTUBHOCTD,
WOHHasg cuia pactBopa. Cnabble SJEKTPOIUTHI, CTENEHb M KOHCTaHTa AMCCOLMALMH. 3aKOH
paz0aBiienus OctBanbia. Jucconmarnust Bojbl. MoHHOE mpou3BereHUE BOjbl. BonopoaHslii u
THIPOKCUJIbHBIN MOoKa3aTenu. Posb KOHIIEHTpalyu HOHOB BOJIOpO/ia B OMOJIOTMYECKUX OpraHu3Max.
I'maponus coneid. CreneHp U KOHCTaHTa MMIPOJIN3a, UX B3aUMOCBS3b, BIMSHUE HA HUX PAa3IMYHbIX
daktopoB. bydepHpie cuctempl, ux coctaB. Mexanusm OydepHoro nedctBus. BomopomHbiid
nokasatenb u OydepHas EMKOCTb Oy(hepHBIX pacTBOpoB. Posb Oy(depHbIX crcTeM B OMOIOTHYECKUX
IpoLeccax.

OnextponHass Tteopusi OBP. Baxueiiime okucnutean U BoccTaHOBUTENM. OKUCIUTEIBHO-
BOCCTaHOBHTEIIbHOE paBHOBecHe. CTaHIapTHBIM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIA MOTEHIUAIL.
Vpasuenue Hepucra. 3JIC u nanpasienue nporekanuss OBP. lampBanuueckuit snemeHt. Psn
HalpsDKEHUA MeTauioB. BiusiHue cpeipl M BHEMIHMX ycaoBUM Ha Harpaeinenue OBP u xapakrep
npoyKTOB. Jnddy3noHHBIT 1 MEMOPaHHBIN IOTEHIHAIBI, UX Onoornueckoe 3HadeHue. Pons OBP B
OpraHu3Me.

Koopaunaimonnass Teopusi CTpoeHHs KOMIUIEKCHBIX coequHeHudt Bepuepa. Crpoenue
KOOPAMHALMOHHOM chepbl: KOMITIEKCO00pa3oBaTeib, KOOPAUHAIIMOHHOE YUCIIO, IUTaH/Ibl, JOHOPHbIE
aTOMBI JIMTAHJIOB, JICHTATHOCTh. [ €OMETpUsi KOOPIMHALMOHHON c(epbl, BHEIIHEC(EpHBIC HOHBI.
VY CTOMUMBOCTh KOMIUIEKCHBIX COEIMHEHMH B pacTBopax. KOHCTaHTBI YCTOMUMBOCTH, KOHCTaHTBI
HECTOMKOCTH. (DakTOpbl, BIMAIOIIME HA YCTOMYMBOCTH KOMIUIEKCHBIX COCIUHEHMM B pacTBOpax.
Xenarbl, BHyTPUKOMIUIEKCHBIE COSAMHEHMS], 3apsi]] KOMILUIEKCO00pa3oBaTeris.

Pa3nen 2 . AHaauTHYecKass XUMHSA

Heab — mpuoOpeTeHNE TEOPETUICCKUX 3HAHUHN U MIPAKTUICCKUI YMEHUH, TTO3BOJISTFOIINX
MOArOTOBUTH U ITPOBECTHU KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAJINS.

3agauM — U3YYUTHh TEOPETUUECKHNE OCHOBBI AHAIMTHYECKOW XUMUHU, OCHOBHBIE MPUHITUIIHI
KaueCTBEHHOI'0 aHain3a, CPOPMUPOBATH HABHIKK W yMEHHS B MOATOTOBKE M IMPOBEACHUU
Ka4eCTBEHHOI0 aHaln3a; W3YyYUTh OCHOBHBIE MPUHIMIBI T'PABUMETPUUYECKOrO aHaju3a,
c(hOopMHPOBATh HABBIKM U YMEHUS B TIOJTOTOBKE U MPOBEACHUN IPaBUMETPHUECKOTO aHAIIN3a;

W3yYUTh OCHOBHBIC MPUHIMIBI TUTPUMETPUUYECKOIO aHain3a, KUCIOTHO-OCHOBHOIO
TUTPOBaHUsA, CPOPMHUPOBATH HABBIKM U YMEHUS B MOATOTOBKE U MPOBEICHUU TUTPUMETPUIECKOTO
aHalii3a WU, B YaCTHOCTH, KHUCIOTHO-OCHOBHOI'O THTPOBAHUWS; W3YyYUTh OCHOBHBIE MPUHIIUIIBI
KOMIUIEKCOHOMETPUYECKOIO TUTPOBAHUS; H3YUYUThb OCHOBHBIC NPUHLMUIIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHUSI, METO/IA IEPMAHTAHATOMETPHH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesia

2. 1. TeopeTnyeckne OCHOBbI AHATUTHYECKON XUMHHU
[Ipeamer anamutryeckoi xumun. Krnaccudukarms MeTo 0B aHamm3a. XUMUYECKUE, (PU3UUECKUE U
(bU3MKO-XMMHYECKHE MeTO/bl aHanmu3a. KauecTBeHHBI M KOMMYECTBEHHBIM aHanmu3. Bribop Merona
aHaM3a. 3HAUCHWE AHAIUTUYECKOM XWUMHMHM JUI1  CEIbCKOXO3SIMCTBEHHOIO  IPOM3BOCTBA,
HKOJIOTMYECKOr0 KOHTPOJIS.

2.2. XumMuuecKkoe paBHOBeCHE B TOMOTeHHBIX, TeTePOreHHbIX CHCTeMAax

XUMHMYECKOE PABHOBECHE B TOMOIEHHBIX CHUCTEMax. OJIEKTPOJMTUYECKAs TUCCOLMALMSL
ONeKTpoaUTHI cadble U cuibHble. BogopoaHblii nokaszarens. Bemunza pH kak ycrnoBue npoBeaeHus
AHATMTUYECKHX peakiuii. Beruncenne kouientpanuii woHoB H' u OH', u pH B pactBopax KKcIor,
ocHoBaHuil. BydepHbie pacTBOpbI, X MpUMEHEHNE B aHAIMTHYecKoM npaktuke. Pacuer pH OydepHbix
pactBopoB. ['maponus coneil, ero pois B aHammuze. PakTopbl, BIUSIONME Ha NIyOWHY MPOTEKAHUS
THJIPOJIMTUYECKNX PEAKIIUI.



XUMHUECKOE pPAaBHOBECHE B TETEPOreHHbIX cucremax. lIpousBeneHue pacTBOPHMOCTH,
MPOU3BE/ICHNE aKTHBHOCTEH W pacTBOPUMOCTh 3nekTpoiuta. [lomHoTa ocaxaeHuss U (akTopsbl,
BIIUSIIONIME HA TIOTHOTY OCAXICHHS: BJIMSHUE OJHOMMEHHBIX MOHOB, pH, KomiuiekcooOpa3oBaHwe,
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, TEMIIEPATYPA.

2.3. KauecTBeHHbII1 aHAIN3

KauectBennpiii aHanmu3. OCHOBHBIC TNPUHIMITBI KaueCTBEHHOro aHammsa. [IpumeneHue B
CEbCKOM XO3fiICTBE M HKOJIOTMYECKOM MOHHMTOPUHIE. AHAIMTHYECKHE PEaKUuH, TpeOOBaHMS,
NpenbsBIsIEMble K HUM, MX UYyBCTBUTEIBHOCTb M CEJIEKTUBHOCTH. J[pOOHBIM M cHCTEeMaTW4ecKHi
aHam3. AHaMTHYeCKas Kiaccudukarys noHoB. Kartuonst 1-, 2-, 3-, 4-, 5-it rpynm. Aauossr 1-, 2-, 3-
i rpynm. ['pynmoBble peareHTbl. Makpo-, MOTYMHUKPO-, MHKpO-, YJIbTpaMUKpOoaHAN3. TexHuka
NOJIyMUKpOaHa/in3a (OCHOBHbIE omnepaiuu). KamenbHble M MHUKPOKPUCTAUIMYECKHE PEAKIMU.
OOHapyxeHre kaTHOHOB. KauecTBeHHbIE peaKlMi Ha KaTHUOHBI HATPUs, KaJiHs, aMMOHHUS, KaJIbIIKS.
O6Hapyxenne anMoHOB. KauecTBeHHble peakuuu Ha ammoHbl SOs%, POs*, CI, NOs. Anamms
HEW3BECTHOI'O BEIIECTBA (KOHTPOJIbHO-aHAIMTUYECKAs 33/1a4a).

2.4 I'paBUMeTPUYECKHI aHAIN3

I'paBumeTpuueckuii  aHaIM3 Kak METOJ] KOJMYECTBEHHOro aHammza. [lpumenenue
KOJIMYECTBEHHOIO aHaJIM3a B arpoONpOMBIIUIEHHOM IPOU3BOJICTBE M SKOJOTMYECKOM KOHTPOJIE.
OO6acTy mpUMEHEHUs TPAaBUMETPUYECKOTO aHaAll3a, ero MpeuMyllecTBa U HepoctaTku. Omneparumy,
NpUMEHsSIEMbIe B TpaBUMeTpudeckoM aHanmmze. OtOop cpemHeld mpoObl. TpeOoBaHMS K BEIMYMHE
HaBeck. Ocaxenue. BeiOop ocamgutens. YCIOBUSI OCaXICHUS KPUCTAUIMYECKHX M aMOP(HBIX
BemectB. Coocaxienne. BbIOOp MPOMBIBHOM JKUAKOCTH. BBICYIIMBaHWE M B3BEIIMBAHUE OCAKOB.
TpeOoBaHus K TpaBUMETPUIECKOI (popMe. AHATUTHYECKUE BeChl. TeXHHKa B3BelBaHus. PacueTsl B
rpaBuMeTprudeckoM anaimze. dakrop nepecyera. OrpeneneHrne BIaKHOCTU CEITbCKOX03HCTBEHHOM
MPOIYKIMY TPAaBUMETPHYECKUM METOJIOM.

2.5. Turtpumerpuueckmii anamms. Cywnocms mumpumempuyeckoeo auaiusa. O0nacTu
npUMeHeHHus. MeTopl TUTPUMETPUYECKOro aHanu3a. Touka skBUBaIEHTHOCTH. CTaHIapTHBIE U
CTaHJapTU3UPOBAHHBIE BemlecTBa. l3mepurenbHas mocyna. [lpuroroBieHune CraHIapTHBIX
pactBopoB. TutpoBanme. Cxopnsmuecs pe3ynbTaThl. CrnocoObl BBIPOKEHHS] KOHIIEHTPAIHH
pacTBOPOB B THTPUMETPUIECKOM aHAIH3€. BHIYHCIICHNS B THTPUMETPHYECKOM aHAJIH3e.

Kucnommno-ocnosnoe mumpoganue. CymHOCTh MeToJa. BuIbl KHCIOTHO-OCHOBHOTO
tutpoBanusa. KpuBas tutpoBanus. Teopus mHaukaropoB. MHTepBaym nepexona M IOKa3aTeilb
TUTPOBaHUA UHANKATOpa. BeiOop nnankaropa. [IpuroToBnenne cran1apTHOTO pacTBOpa kKapOoHaTa
HaTpus. YCTaHOBJIEHHWE TOYHOM KOHIIEHTpalMH (CTaHAapTH3aIusi) pabouero pactBopa COJSTHOM
KHUCJIOTHl TI0 KapOoHary Harpus. OmnpeneneHHe colIep>kKaHusl THAPOKCHIA HATPHUS B PacTBOpE
(KOHTpOJIFHO-aHATUTUYECKAs 33aa4a). Onpenenenre BpeMeHHON KECTKOCTH BOJIBI.

Komnnexconomempuueckoe Mumposamue. Cy1HocTb MeTo/a. Peakuuu
KOMILJIEKCOOOpa3oBaHus U TpeboBaHMs K HUM. OnpenenseMble BElIeCTBa B KOMIUIEKCOHOMETPUH.
Hcnons3oBaHne aMUHOMIOIMKAPOOHOBBIX KUCIIOT B TATPUMETPHUUECKOM aHAIH3€e. MeTalIoXpOMHBIE
WHMKATOPbI M TPeOOBaHUS K HUM. DTHUIICHIMAMIUHTETPAYKCYyCHAsl KACIIOTa M €€ AWHATPUEBAst COMb
(komrutexcoHd — III, OATA) kak xemaromerpudeckue peareHTsl. OnpeeneHue coaepKaHusi HOHOB
KaJIbLIMS B PACTBOPE XJIOpHJIA KaJIbIHs (KOHTPOJIbHO-aHAIUTHUEeCKas 3a1a4da). Onpenenenue ooduen
KECTKOCTH BOJIBI.

Oxucnumenvno-eoccmarnogumenvroe mumposarue. CylnHOCT. MeTOIbl  OKUCIUTENBHO-
BOCCTAHOBHTEIILHOTO THTpOBaHUs. MHmukatopel, mpumensemble B OB-tutpoBanmu. Pacuersl B
OKHCJIMTETbHO-BOCCTAHOBUTEIIHHOM THTpOBaHUH. [lepMaHraHaTtomeTpus. XapaKTEepHCTHKA METOJa.
OmnpenensieMble  BeIleCTBAa B TepMaHTaHaToMeTpu.  [lpeuMmyiectBa © = HEIOCTATKH
NepMaHraHaTOMETpUU.  [IpUTOTOBIEHWE  CTAaHIAPTHOTO  pAacTBOpPa  IIABENICBOM  KHCIIOTHI.
CrangapTu3aius pacTBOpa NMepMaHTaHaTa Kajius 0 IaBeneBoi kucinore. OnpeeneHne CoaepKaHus
xene3a (II) B pactBope comm Mopa (KOHTpOIbHO-aHAJIMTUYECKAs 3a1a4a).

5. OueHo4YHbIe MAaTEPHAJIBI IO TUCHHUILIUHE
OreHOYHBIE MaTEpHANIBl MO AWCIUIUIMHE TMPEACTaBICHBI B BUAE (OHIA OICHOYHBIX



CPE/ICTB.

6. MaTepuaibHO-TEXHHYECKOE H Y4eOHO-MeToInYecKoe odecnevyeHue TUCIMIIUHBI
6.1 Ilepeuens yueono-memoouuecko2o obecneyeHus no OUCYUNIUHE

ABTOp, Ha3BaHUC, MCCTO U3AaHUA, U3AATCIbCTBO, 'O U3JaHUA, KOJIMUCCTBO CTPAHULL, PCIKUM

JOCTyTIa

XuMus (HeopraHuyeckas U aHaluTudeckas). MeToaudyeckue yKa3aHus U 3aaHus JUIs
nabopaTopHbIX 3aHsaTul/byxaposa A.P.- M., U3a. PI'A3Y, 2019.- 30c

XuMus (HeopraHuyeckas W aHaluTudeckas). Meronnuyeckue

PEKOMEHIalluU 110

W3YYCHUIO AUCIUILIMHBI U 3aJaHusl i1 KOHTPOIbHBIX padbot/byxaposa A.P.— M., U3n.

PI'A3Y, 2019.- 32 c.

6.2 Ilepeuens yueonvix uzoanuil, He0OX0OUMbBIX 0J11 0C60CHUA OUCUUNIUHBL *

DJeKTpoHHBIE YUeOHbIC N3AaHUs B ANEKTPOHHO-OMOIMOoTeYHbIX cructemax (ObC)**:

No
n/m

ABTOp, Ha3BaHUE, MECTO U3JIaHUA, TOJl U3AHUs, KOJIMUYECTBO CTPAHUIL

Cchutka Ha yueOHOE
m3nanue B ObC

OcHoBHAaA:

[Tonomapesa, H.A. Heopranudueckas u aHaTMTHYECKasT XUMUS
yuebnoe nocooue / H.A. TTonomapesa, 11.B. Kone-

Ba, T.II. Munynsa. — Owmck : Omckuii ['AY, 2014. — 136 c. —
ISBN 978-5-89764-442-1. — Tekcr : anexTpoHHsIi // JIanb
3JICKTPOHHO-OMOIMOTEYHAS

cucrema. — URL.: https://e.lanbook.com/book/64866

https://e.lanbook.co

m/book/64866

YuebHoe nocobue 1mo obieit, HEOpraHUIECKON 1
anaymtryeckor xumud : 2019-08-14. — Kazaup : KTABM uwm.
baymana, 2019. — 145 c¢. — TekcT : anexTpoHHbIH //JlaHb :
3NIeKTpOHHOOMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/122944

https://e.lanbook.co

m/book/122944

JlonomauTenpHas

Hlanupo, S.C. buonoruueckas xumus : yaedHoe nocobdue / 5.C.
[amupo. — 2-e u3na., ucnp. — Cankr-IlerepOypr : Jlans, 2019.
312 c¢. — ISBN 978-5-8114-3910-2. — Teker:
AJIEKTPOHHBIN // DIIEKTPOHHO-OUOIMOTeUHass cucTteMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/121479

https://e.lanbook.co

m/book/121479

OcraeBa, I'. 10. Xumus. Teopus, crnpaBouHblE MaTEpHalIbl,
nabopaTopHble pPabOThl, KOHTPOJIbHBIE 3aJaHUS M IPUMEPHI
pemieHus 3aga4d: yue6. mocodue ans By3oB / I.}O. OcraeBa, A.A.
[Tanacenko, E.B. TlonskoBa; mox oOmeit pen.npod. W.M.
[TarmucoBa.—3-e w3M., momoiH. u mepepad. —Mocksa : MA/JIU,
2013. — 260c. — Tekcr: OIEKTPOHHBIA // DIEKTPOHHO-
oubmmorteuHas cucrema "AgriLib": caiit. — banammxa, 2012.

http://lib.madi.ru/fe
I/fell/fel14E166.pd
f

6.3 Ilepeuens I1eKmpoHHBIX 0OPA308aMENbHBIX PECYPCO8 *
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https://e.lanbook.com/book/64866
https://e.lanbook.com/book/64866
https://e.lanbook.com/book/122944
https://e.lanbook.com/book/122944
https://e.lanbook.com/book/121479
https://e.lanbook.com/book/121479
http://lib.madi.ru/fel/fel1/fel14E166.pdf
http://lib.madi.ru/fel/fel1/fel14E166.pdf
http://lib.madi.ru/fel/fel1/fel14E166.pdf

Ne DJIeKTPOHHBIN 00pa3oBaTeIbHBIN pecypc Hoctyn B DOP (ceTh NHTEpHET, JIOKATbHAS

n/n ceTh, ABTOPU30BAHHBIN/CBOOOAHBII 10CTYI
1 Poccuiickas HanimoHanbHas OMOIMOTEKA http://nir.ru/lawcenter_rnb
[DnekTpoHHBIHN pecypc]
2 Poc Konekc. Komekcnl u 3akonbr PO http://www.roskodeks.ru/
[DnexTpoHHBIH pecypc]

3 Bcepoccuiickas rpaxxiaHCcKasi CETh http://www.vestnikcivitas.ru/
1. oUIIMANBHEIA  CaliT  KPYHHEHIIETO https://www.elibrary.ru/
POCCHICKOTO MH(OPMAIMOHHOTO TopTana B
00JIACTM HAYKH, TEXHOJOTHM, MEIMLMHBL U http://www.edu.ru/
o0OpasoBaHusl. )
2. - Q@enepanpublii nopraa «Poccuiickoe http://window.edu.ru/
00paszoBaHuEY.
3. - Nadbopmarmonnas cucrema «EnmHoe hitps://cyberleninka.ru/
OKHO JIOCTYyTa K 00pa30BaTeIbHBIM PECYpCcam.
4, - HAay4YHas DSJCKTpPOHHas OmOIMOTEeKa
oTkpbIToro nocryma (Open Access).
S. MexnyHapoaHas uH(popMaImoHHas https://agris.fao.org/agris-search/index.do
CHUCTEMA 10 CEeJIbCKOXO35HMCTBEHHBIM HayKaM U
TEXHOJIOTHSIM.
6. obuIManbHbl  caiit  MuHHCTEpCTBa https://agris.fao.org/agris-search/index.do

cenbCcKoro xossucrea Poccuiickoit @enepanuu.

6.4 Coepemennvie npogheccuonanvrvle 6a3vl OAHHBIX, UHGOPMAUUOHHBIE CNPABOUHDLE
cucmemsl u TUWEH3UOHHOE NPOCPAMMHOE 00ecneyenue

CoBpeMeHHbIE TPO(ecCHOHATBbHbIE 0a3bI JaAHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciayk0a rocy1apCTBEHHOM CTATUCTHKU.

https://cyberleninka.ru/ - Hayunas snekrponHast OubmmoTeka oTkpeiToro gocrymna (Open Access).

http://link.springer.com/ - mnonHOTeKCTOBash KoJUIeKIHs (0a3a IaHHBIX) AJICKTPOHHBIX KHHUT
u3naTenbcTBa Springer Nature.

http://fcior.edu.ru/ - denepanbHbIil IEHTP HHOOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexnyHapoaHas WHGOPMAMOHHAs CHUCTEMA IO
CEIIbCKOXO3SICTBEHHBIM HayKaM M TEXHOJIOTHSM.

http://window.edu.ru/ - UadopmannonHnas cucrema « EmuHOe OKHO JAOCTYMa K 00pa30BaTEIbHBIM
pecypcam»

HNudopmannoHHbIe CIPABOYHbIE CHCTEMBI

1.MudopmanmonHo-crnpaBouHas cuctema «['apant». — URL: https://www.garant.ru/

2.MHpopMaLInOHHO-CIIPaBOYHAS cucTemMa «KoncynpTant ITmrocy. - URL:
http://www.consultant.ru/

JInneH3uoHHOE MPOrpaMMHoOe obecrieueHue

Microsoft Office (Access, Excel, PowerPoint, Word u 1. 1),

OpenOffice, Jlronuke (OecruraTHoe MporpaMMHOE 00eCIIeUeHUE ITUPOKOTo Kilacca),

cUcTeMa JUCTaHIIMOHHOTO 00y4yeHus Moodle (www.edu.rgunh.ru),

BebOunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Muparmonuc), mporpaMMHoOe
oOecrieueHrWe  JJCKTPOHHOIO  pecypca  caifrta, Bkmodas OBC  Agrilib  u  BuacokaHan
PI'A3Y (http://www.youtube.com/rgunh),

aHTHBUpYCcHOE mporpamMHoe obecrieuenue Dr. WEB Desktop Security Suite.
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https://www.elibrary.ru/
http://www.edu.ru/
http://window.edu.ru/
https://cyberleninka.ru/
https://agris.fao.org/agris-search/index.do
https://agris.fao.org/agris-search/index.do
https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/

Ilepeuensv yuebuwvix ayoumoputl, 060py0068aHus U MeXHULECKUxX cpedcms ooyueHus **

IIpennasnauenue Hamverosarme Ilepeuensn
NOMelleHUs lopryca, o0opynoBaHus (B T.4. BUPTYaJbHble AHAJIOTH) H
(aynuropumn) Ne momemeH: TeXHHYECKHX CPeJCTB 00y4yeHus *
(aynuropumn)
s 3anamuii Y4eOHo- CIielMaTN3UPOBAHHAS Me0Oeb, Habop
NEeKYUOHHO20 MUNa aJIMAHUCTPATUBHBIN | IEMOHCTpAIIMOHHOTO 00opyaoBaHus, npoekrop EPSON
kopiyc Ne 335 EB-1880, okpaH HAacTEHHBIH MOTOPHU3UPOBAHHBIM
SImSCREEN
Ana zanamuii VYuebHo- Crnenmanu3upoBaHHas MeOenb,Becbl  anekTpudeckue
cemumnapckozo muna, | AAMHHUCTPATHBHEIH | (ACOM  JW -1) UFO; Xwumuueckue peaKTHBEI,
2PYNNOBbLIX Koprrye Ne 315 xuMudeckass nocyna;/laboparopusie creHasl:  «IlyTtn
KOHCYbmayutl, MIpeBpaLCHNS AMHHOKHCIIOT B
NPOMENHCYMOUHOU opranusMe»;«du3nyeckre  CBOcTBA  MpEAETbHBIX
ammecmayuu yTrI1eBo10B»; «OCHOBHBIC KJIacChI OpraHUYECKUX
coenuHeHui»; [ IpaBuna «MapKOBHUKOBaY,
«3aiineBay;«3amenienne B 0€H30JI6HOM KoJbIEe", Becn
BJIIKT M - 500;Kanmopumerp KO®K -2 — VXII
4,2;:Nonometp U — 130;PH- MeTps1, BEITSDKHBIE TIIKA(BI
Jna VYuebHo- Uuraneubiit 3an. [lepconanpHbple KoMmpioTepsl 11 mT.
CAMOCMOAMENbHOU aIMUHUCTPAaTUBHBIA | BeIxog B WHTEpHET, JOCTYH B  JJIEKTPOHHYIO
pabomwl KOpIYC. rH(OPMAITMOHHO-00pa30BaTEIHHYIO cpemy
YHUBEPCUTETA
VY4ebHo- Crenpan3upoBaHHast Me0elb, TMepCOHAITbHBIC
1ab0opaTOPHBIH KommbioTepsl 11 mT. BBIXOA B MHTEpHET, AOCTYyN B

kopiyc. Ka6. 320.

3NIEKTPOHHYO nHGOPMAIMOHHO-00pa30BaTEIbHYIO

Cpedy YHUBEpCUTETa

VYuebHo-
aJMUHHACTPATUBHBIN
KOpIIYyC.

Ka6. 105. YueOHas
aAyIUTOPHS ISt
y4eOHBIX 3aHSATHI
oOyJaronmxcs u3
YHUCIIa MHBAIUI0B U
sur ¢ OB3.

CrnenmamsupoBaHHas MeOenb, Ha0Op JEMOHCTPAIMOHHOTO
o0opyaioBaHus. ABTOMAaTH3UPOBaHHOE pabodee MECTO s
WHBAJIUJIOB-KOJISICOYHUKOB C KOPPEKLUMOHHOM TEXHUKON U
HHAYKIHMOHHOU cuctemont DnCuc 290; ABTOMaTU3UPOBAHHOE
pabodee mecto A CHaOOBHIOAMIMX W HE3PSINX
MOJB30BaTeed €O  CTAMOHAPHBIM  BHICOYBEINIHUTEIIEM
OnCuc 29 ON; ABTomMarm3mpoBaHHOE pabodee MECTO st
CTa0OBUISIINX U HE3PSAYUX IOJIB30BATEICH C IMOPTATHBHBIM
Bugeoysennuutenem DnCuc 207 CF; ABTOMaTH3MpOBaHHOE
pabouee

none3oBareiieil ¢ uwmraromeid MmamuHo DaCumc 207 CN;

MECTO s  ClHa0OBHISAIIMX W HE3psIYnX
ATmmapaTHBI KOMIUIEKC C (yHKIHEH BHACOYBEIMYCHHS U
YTeHWMsI IJ1s CTA00BUASIINX U HE3PSYHX MoJIb3oBareneit 9nCuc

207 OS.
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GEJEPAJIPHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO
OBPA30BAHUA MUHUCTEPCTBA CEJIbCKOI'O XO35HUCTBA POCCUUCKOU ®EJNEPAITNN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035V CTBA
UMEHU B.A. BEPHAJICKOI'O»
(YHuBepcurer BepHajackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl IPOBe/IeHUsI TEKYIIero KOHTPOJIS U IPOMEKYTOYHOM
arTecTally 00y4alomMXCs M0 JUCHUIIUHE

XumMus (HeOpraHu4ecKass M aHAJIMTHYECKAs)

Hanpasnenue nogroroBku 21.03.02 3emieycTpoiCTBO U KagacTphI
HanpasnenHocTs (ipo¢uiib) mporpaMMbl: 3eMJIeyCTPORCTBO U KalaCTpPhl
KBamudukanms - 6akanaBp

®opma 00ydeHHsT OUHAS

bamammxa 2026 r.



1.0nucanue nokasaresjiel 1 KpuTepueB OLEHUBAHNS TJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUs M0 y4eOHOM TUCIHMILUIUHE

Koa u HaumenoBanue
HAaMMEHOBAaHHH YpoBeHb 0CBOCHUA IInanupyemsie pe3yjbTaThbl 00y4eHHS OLICHOYHOI'0
KOMIIeTeHI MU CpeacTsa
OIIK-1 Crocoben 3HaTh. OCHOBHBIC 3aKOHBI XHMHH U METOJBI MOJICTUPOBAHUS, MaTeMaTHIECKOTO JlHeBHUK
peliarb 3a1a4u aHaJn3a, ECTCCTBCHHOHAYYHBIC U OOIICUHKCHEPHBIC 3HAHVS, MIPOXOXKIACHUSA
poeCCHOHANLEHOM Toporossiii Ymers: I/ICHOJII)3OBVaTb XHMHUYCCKHC 3aKOHBI IJI pelieHus 3a1a4 B MPaKTUKH
NEATENbHOCTH pohecCHOHATBHON EATEIbHOCTH.
NpUMeEHSS METOTBI (Y10B.1€TBOPHTEILHO) Baajersb: criocoOHOCTHIO IPO(ECCUOHATIBHON eI TENIbHOCTH, PUMEHEHUE Cobecenopanue
MOJIETUPOBAHHS, METOJI0B MOJEIUPOBAHNS, MATEMATHYECKOI0 aHaIN3a, €CTECTBEHHOHAYYHBIE
MATEMATHYECKOTO 1 O0IEMH)KEHEPHBIC 3HAHUS
aHa/In3a, TBepzm 3HATh. OCHOBHBIC 3aKOHBI MOJACIIMPOBAHUA, MATEMAaTUYCCKOI'O aHAJIM34,
eCTECTBCHHOHAYYHBIC U €CTCCTBCHHOHAY4YHbIC U O6H.I€I/IH)KCH6pHLIC 3HAHMHA,
OBIIIEHEIKEHEPHBIE YBepeHHO yMeTh: UCIOJIB30BaTh 3HAHUA OCHOBHBIX 3aKOHOB MOJEIUPOBAHHUS,
SHAHIS IpoaBUHYTHII MaTeMaTHYeCKOro aHaJIN3a, €CTECTBEHHOHAYUHbIE U OOILEMH)KEHEPHBIE
(xopomo) 3HaHUS JUId pellleHus 3aa4 B 00JaCTH 3eMJIEyCTPOICTBA U KaJacTpOB,;
YBepeHHO BJ1ajieTh. OCHOBHBIMM HaBBIKAMU MOJEIUPOBaHHUS,
MaTeMaTUYeCKOI0 aHalln3a, ECTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
3HaHUs JUIsl pellieHHs 3a]1a4 B 00JIaCTH 3eMJICYCTPONCTBA U KaJJaCTPOB;
CdopmupoBaBuieecsi cucTeMaTH4YeCKHe 3HAHUsA: [IUPPOBBHIE,
MH(POPMALMOHHO-KOMMYHUKALIMOHHBIE M aBTOMATU3UPOBAHHBIE TEXHOIOTUU
IIPU pEIIeHNH 3a7a4 B 00J1aCTH 3eMJIEyCTPONCTBA U KaJaCTPOB,;
CdopmupoBaBiieecsi CHCTEMAaTHYEeCKHE YMEHHsI: HCIIOIb30BaTh IU(POBEIE,
Beicokni MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIE U aBTOMAaTU3UPOBAHHbBIE TEXHOJIOTUU
(oT1M4HO) IpU PELIeHUH 33124 B 00J1aCTH 3eMJIEyCTPOICTBA U KaacTPOB;

CdopmupoBaBiieecsi cucTeMaTHYECKUE BiageHusi: HaBbIkaMu TU(PPOBBIX,
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX 1 aBTOMaTHU3UPOBAHHBIX
TEXHOJIOTHSIMU TIPH PEIICHUU 3a7a4 B 00JIaCTH 3eMJICyCTPOICTBA U
KaJ1acTpoOB,
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2. Onucanye NIKaJ ONeHMBAHUSA

2.1 lllkana oyenueanusn na ymane mexyuie2o KOHmMpOous

dopMa TeKyLero OTtcyTCcTBUE YCBOEHUS IToporosslii [TponBunyThIil (xopowo) | Bricokuil (0TIMUYHO)
*
KOHTPOJIS (HIOKE TIOPOTOBOTO) (YZIOBJIIETBOPUTEIHLHO)
Brinonnenue HE BBITIOJIHEHA UJTU BCE Pemeno 6onee 50% 3amanus, HO Pemeno 6onee 70% BCE 3aJ[aHMs PEeIICHBI 03

KOHTPOJbHBIX 331aHUN

3agaHus pCUICHBI
HCIIPABUJIBHO

menee 70%

3aJaHusA, HO €CTh OIIMOKHU

(011053100 8

2.2 lllkana oyenHusanus Ha smane NPOMeICYmo4Hol ammecmayuu (3a4em u IK3amMeH, Kypcosasn paboma)

®opma
o OtcyTcTBUE YCBOEHUS (HUXKE [Toporossiii . N
IPOMEKYTOYHOU yr Y ( p [IpoaBuHyTHIi (XOPOIIIO) Bricokwuii (0TaM4HO)
IIOPOTOBOTO) (YIOBIETBOPUTENIHHO)
arTecTaluuu
BrimonHeHne HTOroBBIX
TecToB (He MeHee 15 Menee 51% 51-79% 80-90% 91% u Gonee

BOIPOCOB HA BAPHAHT)

Brmmmonnenune
KOHTPOJIEHOH paboThI

HE MMoKa3all YMEHHUE COOUPATh
U CHCTEMAaTU3UPOBATh
UHPOPMAITUIO U3
TEOPETUYECKUX UCTOUHHKOB,
aHAITM3UPOBATH MPAKTHYCCKUN
MaTepual, He OBJaje
METOJIMKOM UCCICIOBaHHUs, HS
MPOSIBIJT TBOPYESCKHUI TTOAXO/
1 CaAMOCTOSTCIBHOCTE B
aHannse, 0000IIEHUIX U
BBIBOJIaX, HE aPTyMEHTHPOBAI
MPeIOKEeHUS, He COOIroaam
BCe TpeOOBaHUS K

0 OpPMIIEHUIO KYPCOBOM
paboThI U CPOKOB €e
HUCIIOJIHCHUA.

MoKasajl YMeHue coouparb

HHPOPMALIUIO U3 TEOPETUUECKUX

HWCTOYHHUKOB, AaHAJIN3UPOBATH
MIPaKTUYECKUN MaTepual s
WUTIOCTPAIUN TEOPETHYECKUX
MOJIOKEHUMN, HEIOCTATOYHO
OBJIaJIEJT METOIUKOM
WCCIIeIOBAHMUS, HE TIPOSIBUI
TBOPYECKUH NOAXO] U
CaMOCTOSATEIILHOCTh B aHAJIN3E,
0000IIEHHSIX U BBIBOJAX, HE
apTryMEHTUPOBAI MPEJIOKCHHUS,
He co0ITI01a1 BCe TPEOOBAHMS K
0 OpMIIEHUIO KypCOBOM pabOTHI
U CPOKOB €€ UCIIOITHECHHUS.

IoKa3aj yMeHHe coOuparh u
CHUCTEeMAaTHU3UPOBAThH
UHQOPMAITHIO U3
TEOPETHYECKUX HCTOUHUKOB,
AHAIIM3UPOBATH U TPAMOTHO
UCIIOJIL30BaTh MPAKTHYECKHUN
Matepua il WUTIOCTPaIHi
TEOPETHUYECKUX TTOJIOKEHUH,
MPOSIBUJI TBOPUYECKHUI MOIXO
N CaMOCTOATECIIBHOCTD B
aHaJIn3e, HeOCTaTOYHO
apryMEHTHUPOBAJI BBIBOJIBI U
MIpeIJI0KEHHSI, HE COOITI0 Al
Bce TpeOOBaHMS K
odopMIIeHHIO KYPCOBOM
paboTHI U CPOKOB €€
HCIIOJIHCHUS.

MOKa3aJl YMEHUE COOMpaTh U
CHCTEeMaTH3UPOBATh
HHPOPMALTUIO 3
TEOPETHYECKUX HCTOYHUKOB,
aHAJIN3UPOBATH U TPAMOTHO
WCTIONIB30BaTh MPAKTUIECKUHA
MaTepua JUisl WITCTPALMMA
TEOPETHYECKUX TTOJIOKEHHH,
MPOSIBUII TBOPUYECKUH TTOAXO] U
CaMOCTOSITETILHOCTD B aHAJIN3E,
0000IIEHHSIX U BLIBOAAX,
apryMEeHTUpOBaJ
MpeI0KEeHHS, COOTI0IAN BCe
TpeOoBaHMs K 0(OPMIICHUIO
KypcoBOii pabOTHI U CPOKOB €€
HUCIIOJIHCHU .
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KoMIieKT o11eHOYHBIX MATEPHUAJIOB 10 TUCUHUILIMHE «XUMHUS (HEOPraHMYeCKasi M AHAJINTHYECKAN)»
3a;[aH1/1;1 3aKpBITOFO THUIIA — 2 MHH. Ha OTBECT, 3aaHUA OTKpBITOFO THUIIA — 5 MHWH. HA OTBECT

Bepubsiit otBeT nnun

Ne 3anaHue Bapuantsl oTBETOB Ne BepHOTrO PopmHpyemas
n/m KOMITETEHIIHS
OTBETa
3aganus 3aKpbHITOro THIA
Heopranuueckasi xummus
1. B naGopatopHbIX yCIOBUSAX a) IeKaHTalueln; ¢uIbTpOBaHUEM; OIlK-1
pacTBOPUTEIIb MOXKHO OTAEIUTH OT 0) meperoHkon
pPacTBOPEHHOTO BEIIECTBA: B) punbTpoBaHKEM;
I') OTCTaMBAHUEM
2. Ha pacTBOpHMOCTB YIJIEKHCIIOTO raza | a) JaBJICHUE; CKOPOCTb MPOITYCKaHUs TOKA OIIK-1
B BOJIE HE BIIMSIET: 0) Temnepatypa rasa;
B) CKOPOCTb IPOITYCKAaHUs TOKA Ta3a;
I') XMMHUY€ECKOE B3aMMO/ICHCTBHE I'a3a ¢ BOJIOH
3. PactBopumocTs BemiectB B psany AgCl | a) yBenuuures; YBEJIUUYUTCS; OIIK-1
—AgBr —Agl: 0) yMEHBILIUTCS;
B) HE U3MEHSETCS;
T') YBEITMYMBAETCS, @ 3aT€M YMEHBIIIACTCS
4. ITo kako#t popmyse MOXKHO a) ® = m(e-6a) / m(p-pa); C=n\V OIIK-1
paccYrTaTh MOJISIPHYIO 0)C=n/V
KOHIIEHTPALUIO pacTBopa? Bym=V- p;
r) m(p-pa) = m(s-6a) + m (H>0)
5. MaccoBas nons kpuctamuzanuontoit | a) CoClz - 6H20; CoCl; - 2H20; OIIK-1
BOJIbI B KPUCTAJUTIOTHUIpATE XJIOPH 1A 0) CoCl: - 4H>0
kobaunbta (II) paBHa 45,38%. B) CoClz - 2H20;
dopmyria 3TOro KPpUCTAJUIOTHIPATa: r) CoCl - H20O
6. OOMM 111 OTHOTO MOJISI BOABI U 1. Temnepatypa kunenus 373 K B03MOXHOCTB B3aUMOAECUCTBUSA OIIK-1

OJTHOM MOJIEKYJIBI
BOJBI SIBJISIETCS:

2. ITmotHOCTH p = 1 T/CM3

3. BO3MOXHOCTb B3aMOJIEUCTBHUS C OKCUAOM
cepsl (VI)

4. Temneparypa miuasnenus 0°C

¢ okcuzoM cepsl (VI)
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7. Kakas u3 cienyrommx KucioT 1. xnmopHas XJIOpHast OIIK-1
SBJIETCS OJTHOOCHOBHOMN? 2. XpoMoBas
3. dochopHas
4. cepoBOAOPOAHAS
8. OCHOBHO#1 COJIBIO SIBJISIETCS: 1. rugpokcua Bucmyrta (I11) nuruapodocdar Karbus OIIK-1
2. muruapokcoxiopua sucmyta (111)
3. quruapodocdar KambIus
9. ATOMBI OJJTHOTO ¥ TOTO K€ IEMEHTA 1. 9yrcIOM MPOTOHOB YHCJIOM IIPOTOHOB OIlK-1
MOTYT OTJIMYAThCSI IPYT OT Apyra: 2. 91CIIOM HEUTPOHOB
3. HOpSAKOBBIM HOMEPOM
4. 3apsi0M siapa.
10. | ATOMHBII HOMEp FJIEMEHTA 1. Yucno aneMeHTapHbIX YacTHILl B aTOME Yuciio 3J1eMEHTApHBIX YacTHUll B OIIK-1
MOKa3bIBACT: 2. YUCIIO HYKJIOHOB B aTOME arome
3. 4MCcI0 HEUTPOHOB B aTOME
4. yuCJ0 MPOTOHOB B aTOME
11. | DnexTpoHHas KOHPUTYpALIUs 1.2s1 2sl OIlK-1
BHEITHETO 3JIEKTPOHHOTO clost atoma | 2. 3 S1
HanboJlee aKTUBHOTO MeTaJljIa: 3.3s2
4,3s23pl
12. | Yucno HecnapeHHBIX AIEKTPOHOB B 1.4 5 OIlK-1
aTOMe Maprasua, 2.5
HaXO/IAIIEMCS B OCHOBHOM 3.6
COCTOSIHUH, PaBHO: 4.7
13. | DaekTpooTpuriaTeabHOCTh 31emenToB | 1. O, S, P, Si O,S,P,Si OIIK-1
— HEMETAJUIOB YMEHBIIIAETC B PAY: 2.P, S, Se, Br
3.As,P, S, Cl
4.S,Cl, Br, F
14. | C Bozoii Hanbosiee SHEPTUYHO NPU 1. xanuit KaJIbLINH OIlK-1
OOBIYHBIX YCIOBUSAX pearupyer: 2. nutuit
3. KaIpIUH
4. Marauii
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15. | Kak Binusier noBblllIeHUE JaBJIeHUS HA | 1. paBHOBecHe CMEIaeTCsl BIEBO paBHOBECHE HE HapYIIAeTCs OIIK-1
CMEIICHUE PABHOBECHS 2. paBHOBecHE He HapyIIaeTCs
peakunu 2N2 + 02 [1 2NO ? 3.paBHOBECHE CMEIAETCS BIPABO
Opranuyeckasi XuMusl
3aiaHusi OTKPBHITOrO THIIA.
Ne dopmupyemas
n/n Bonpoc Otser KOI\I?IHC”II“)C}II-IHI/M
1. Jlatb omnpeneneHue I[Tporecc aneKTpruecKoi Tuccoranuu, Ipolecce pacnaaa JEeKTPOIUTa Ha HOHBI IIPU OIIK-1
AJIEKTPOIUTUYECKON JHCCOIMAITUH. pPacTBOPEHMH €TI0 B BOJIE MJIM PACILJIABICHUH.
2. Uto Ha3bIBaeTCS OKCHJIAMH. Oxcuibl, 3T0 COEIMHEHMS U3 IBYX JIEMEHTOB, OJIMH U3 KOTOPBIX SBIISAETCS KUCIOPO/I. OIIK-1
3. JlaTe orpeiesieHue CTeneHn OTHo1IEeHHE Ynclia MOJIEKYJ, PaclaBUIMXCS B BOJIE, K OOLIEMY YHCIly pAaCTBOPEHHBI3 OIIK-1
AJIEKTPOIMTUYECKOMN TUCCOIMALINY. MOJIEKYI
4, Kiaccudukanms 351eKTpoTuTOB. CunpHbI€ U CJIa0bIe DJIEKTPOIIUTHI. OIlK-1
5. JlaTb onpeneneHue CUIIbHBIM ONEKTPOIUTHI, KOTOPbIE JETKO pacnajaroTcsl Ha MOHBIL. [lunryTcs B BUJe MOHHOM OIIK-1
JIEKTPOJIUTAM. MOHOB.
6. Jlatb onpenenenue cinadbiM DONEeKTpOJIUTHl, HEpPAcTBOPUMBIE M Ta3000pa3Hble BemiecTBa. llumryrcs B Buae OIlK-1
JIEKTPOJIUTAM. MOJIEKY.
7. JlaTpb ornpeneneHne OCHOBaHUSM. OcCHOBaHHUSI — 3TO JIEKTPOIHUTHI, KOTOPBIE MPHU JUCCOLUAIMKA 00pa3ylOT B KaueCTBE OIIK-1
AQHMOHOB TOJILKO I'MJIPOKCHJI — HOH.
8. JlaTb omnpeeseHne ruIpoKCul. ITpoayKThl COeIMHEHMS] OKCUIOB C BOJOH. OIIK-1
9. Onpenenenye KUCIOT. KucnoTel — 3TO 37€KTpOIUTHI, KOTOpPbIE MPU JUCCOLMALNU OOpa3yloT B KauyecTBE OIlK-1
KaTHOHOB TOJILKO MOHBI BOJIOPOJIA.
10. | Conu, SBIAIOTCS DIIEKTPOIUTAMH? Ha. Conu, 3TO 3JEKTPOIMUTHI, KOTOpbIE MPH AUCCOLUAIMN OOpa3yl0T KaTHOHBI OIlK-1
JlaTh ompeiesieHue CoJIsiM. METAJUIOB U @aHMOHBI KUCIOTHBIX OCTAaTKOB.
11. Knaccudukanms comneit. OCHOBHBIE COIH, KUCIIBIE COJIH OIIK-1
12. | ATom kakoro aieMeHTa uMmeeT | DnemeHT Kamuii. OIIK-1
ANEKTPOHHYIO KOH(UTYpaITHIO
1s? 25%2p° 3s?
13. | DhekTpoHHas KoH(urypamus HoHa | 15°2s?2p®3s23p®3d0 OIIK-1
Zn?* cooTBeTCTBYET (hopMyIIe:
14. | llepeuncaure 1meI0YHbIE METAIUIBL: Jlutuii, HaTpuil, Kanuil, pyouauii, nesuit, ppanuuii. OIIK-1
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15. [lepeunciure  menoyHO3eMeNbHbBIC |bepuiumii, Maruui, Kaabluid, CTPOHIIMMA, Oapuii, paguil. OIIK-1
METaJIJIbL:
16. Jate omnpeneneHue — «XMMHUYECKUN |XUMUUYECKUN 3JIEMEHT, BUJ, AaTOMOB C OJMHAKOBBIM 3apsiioM siapa. OIIK-1
JJIEMEHT»
17. Hate  omnpeneneHue «maccoBoe |Cymma MpOTOHOB U HEUPOHOB B SAPE DJIEMEHTA. OIIK-1
YHCIIO»
18. Jlatb onpenenieHrne «HYKIHI» Bun aromoB, XapaKTepU3YIONIMXCS  ONpPENEICHHBIM MAacCOBBIM  YHCIOM ¥ OIlK-1
OIpeieIEHHbIM ATOMHBIM HOMEPOM.
19 Uto Takoe «1M30TOI» H30To0n, HYKIUIBI OTHOTO U TOTO K€ XUMUYECKOT0 JIEMEHTA, UMEIOIINE OTMHAKOBBIN] OIIK-1
3apsij siipa.
20. Opb6urans- OpOuTanb- NPOCTPAHCTBO BOKPYI aTOMHOrO $1pa, B KOTOPOM Haubosee BepOsTH( OIlK-1
HAXO0XJCHHUE JAHHOTO AJIEKTPOHA.
21. JlaTb onpeneneHue: ypoBHU B aTOMe- |YPOBHM, II0 KOTOPBIM JBMXKYTCS DJIEKTPOHBI, CYHIECTBYET HECKOJIBKO THIIOE OIIK-1
opOuTaiei.
22. KoBaneHnTHast cBsi3b 3TO- CBs13b, 00pa3oBaHHas 00IIEH Mapoil SJIEKTPOHOB. OIlK-1
23. WNonnas cBs3b - CBsi3b, MEXAY IMOJIOKHUTEIFHO U OTPULIATENBHO 3apsHKEHHBIMU HOHAMHU, KOTOPBIE OIlK-1
00pa3yroTcsl, KOI/1a OIMH aTOM IMOJIHOCTBIO OTJAET IEKTPOHBI JPYTromy.
24. Bogoponnass cBsa3p  cnabas  unu |BomopomaHas cBs3b ropaszio 6osee cinabasi, 4eM MOHHAsl U KOBAaJICHTHAS. OIIK-1
CUWJIbHAS JPYTUX CBSI3EH -
25. JlaTh onpefieNieHne «KOaryJsiusi» Cnunanue KOJUIOWAHBIN YAaCTHUI] M UX OCEAAHHUE U3 PACTBOPOB. OIIK-1
26. Kakue xkpucrammmueckue pemerku [MonekyispHas, HOHHAsl, MEeTallIn4ecKasl. OIIK-1
OBIBAIOT:
217. 3akoH y4eHoro XKoseda Jlyu Ilpycra- |3akoH NOCTOSIHCTBA COCTABa BEILIECTB. OIIK-1
28. Knaccudukanus HeopraHuyeckux (Meramisl 1 HemeTauibl. CI0XKHBIE U TIPOCTHIE. OIlK-1
BELIECTB-
29. Jlatb ompeneneHue 3akoHa «Macca [Macca BeIIECTB, BCTYNHMBIIMX B XMMHMUYECKYIO pEaKIMIO, paBHA Macce BEeIECTB OIlK-1
BELIECTBY 00pa30BaBIIMXCS B pe3yJIbTaTe PEAKLIUH.
30. OKHCIIUTENBHO - BOCCTAHOBUTENBHBIE |OKHCIUTEIBHO - BOCCTAHOBUTENBHBIE PEAKIMM — 3TO BCE PEAKIUU 3aMEIICHUS OIlK-1
peaxkuuu - COEJIMHEHMS, PA3JIO’KEHUS C YUETOM IPOCTHIX BELIECTB.
31. 3aKOH COXpaHEHHsS M MpeBpalleHUs | DHEPrus U30JMPOBAHHON CUCTEMbI COXpaHIETCS. OIlK-1
SHEpPruu-
32. «HeoOpaTumbie peakium - HeobOpatumpie peakiinu- KOTOpPbIE MPOTEKAIOT JI0 KOHIIA, 0 MOJTHOTO H3PacX00BaHUS] OIIK-1

OIHOTO U3 PCATrupyrOmux BCUICCTB.
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33. Hatb OTpe/ieNICHUE [SHIO0TEPMHUUECKHUE PEAKI[UH - KOTOPbIE MPOTEKAIOT C MOTJIONICHUEM TEIUIOTHI. OIlK-1
«QHJIOTEPMHYECKUM PEAKLIUSIM -
34. Hatb OIpesieNieHUE [FK30TEPMUUECKHE PEaKIUU, KOTOPhIE MPOTEKAIOT C BbIACIEHUEM TEILJIOTHI. OIlK-1
«OK30TEPMHUYECKUM PEAKIIHSIM)) -
35. «CKOpOCTh XMMUYECKUX peakiuii» - |CKOPOCTh XMMHUUYECKUX PEaKIMil —TOHUMAIOT U3MEHEHHE KOHILIEHTPAIMU OJHOTO M3 OIIK-1
pearupyomux BeImecTB B €MHNUILY BPEMEHU TPH HEU3MEHHOM 00hEME CUCTEMBI.
AHaJIUTHYECKAS XUMHUSA
3ajaHus 3aKPbHITOr0 THIA
Bonpoc OTtBer IIpaBU/IbHBIH OTBET.
1. B ocHoBe knaccudukanum METo10B a) crocod TUTPOBAHHS; THIT XUMHUYECKON peakuuu; *
TUTPUMETPUYECKOTO aHAIM3A JICKHT: | O) THIT XUMHUYECKOH peakium; * OIIK-1
B) HCIOJIb3YeMbIH HHAUKATOP.
2. KonmuuyectBo r BemectBa B 1 M | a) MOJISIpHAst KOHIICHTPALIHS; TUTP.
pacTBopa MOKa3bIBAET: 0) mpoleHTHAas! KOHLIEHTPALINS; OIlK-1
B) MOJISIpHAsI KOHIICHTPALIMS SKBUBAJICHTA;
T') TUTP.
3. CrangapTHBIM BEILIECTBOM B | a) COJIsTHAs KUCIIOTa; KapOoHaT HaTpus; *
KHCJIIOTHO-OCHOBHOM TUTPOBAHUU | 0) TUAPOKCHU HATPHS; OIlK-1
SIBJISIETCSL: B) KapOOHAT HATPHS;
4. 4. CrangapTU3UPOBAHHBI PacTBOp B | @) CONsHAs KUCIOTa; * consiHas Kuciora; *
KUCJIOTHO-OCHOBHOM TUTPOBAaHHM: 0) maBeseBas KUCJIOTA; OIIK-1
B) KapOOHAT HATPHS;
5. . Ilpu  TUTpOBaHMH  CHJIBHOTO | a) TOYKA SKBHUBAJIEHTHOCTH COBIAJAET C TOYKOW | TOUKA SKBUBAJIEHTHOCTH OIIK-1
OCHOBAaHMS CUJIBHOW KUCJIOTOM: HelTpanpHOCTH; * COBIIAJAET c TOYKOU
0) TOYKa SKBUBAJICHTHOCTH JIEKUT B IIEJOYHON | HEUTpaJIbHOCTH; *
o0acTu;
B) TOYKA SKBUBAJIEHTHOCTH JICKUT B KHCIOTHOM
o0acTu;
') THTPOBAaHHE HEBO3MOXKHO.
6. [Ipu TuTpoBaHUU c1abOr0 OCHOBAHMS | @) TOYKA SKBHUBAJCHTHOCTH COBIAJAET C TOYKOW | TOYKA IKBUBAJICHTHOCTH JIKHUT B OIlK-1

CIJIbHOU KUCIIOTOU:

HEUTPAIbHOCTH;
0) TOYKa SKBUBAJECHTHOCTU JIC)KUT B ILEIOYHOM
obnacru;

KHUCJIOTHOM oOactu; *
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B) TOYKA SKBUBAJICHTHOCTH JIC)KHUT B KHUCJIOTHOM
obnacru; *
') TATPOBAaHUE HEBO3MOKHO.

[Tpu TUTPOBAHUU CUITHHOT'O OCHOBAHUS
cJIa00M KUCIIOTOM:

a) TOYKa SKBUBAJICHTHOCTU COBIAJIAET C TOUKOM
HEUTPAIbHOCTH;

0) TOYKa SKBUBAJECHTHOCTH JICKHUT B IICIOYHOU
obnacrtu; *

B) TOYKA SKBUBAJIEHTHOCTH JICKUT B KUCIOTHOM
obnacty;

I') TATPOBAHUE HEBO3MOXKHO.

TOYKA DKBUBAJIEHTHOCTH JICKHUT B
HIeJIOYHOH obJtacTu; *

OIIK-1

[Ipu THTpOBaHHM CIIA0Or0 OCHOBAHHMS
ci1a00i KUCIIOTOM:

a) TOYKa SKBHBAJICHTHOCTH COBITAJIAE€T C TOYKOM
HEUTPAIIBHOCTH;

0) TOYKa PKBUBAJECHTHOCTH JIC)KUT B IICIOYHOU
obnacru;

B) TOYKA SKBHUBAJICHTHOCTH JIC)KHT B KHCIOTHOM
obOnacru;

') THATPOBAHUE HEBO3MOXKHO. *

TUTPOBAHUC HEBO3MOXKHO. *

OIIK-1

st onpenenenus oOIIEH KECTKOCTH
BOJIbI IPUMEHSIETCSL:

a) KUCIIOTHO-OCHOBHOE TUTPOBAHMUE;
0) mepMaHraHaTOMETPUS;
B) IUXPOMaTOMETPHS;

') KOMIUIEKCOHOMETpHUs. *

KOMILIEKCOHOMETpHS. *

OIlK-1

10.

Jns ONpeeIeHUS BPEMEHHOU
KECTKOCTHU BOJBI IPUMEHSETC:

a) KHCJIOTHO-OCHOBHOE TUTPOBAHHE; *
0) mepMaHraHaTOMETpPHUS;

B) IUXPOMAaTOMETPHS;

I') KOMIIJIEKCOHOMETPHS.

KHCIIOTHO-OCHOBHOE
TUTPOBaHUE; *

OIlK-1

11.

KucnorHo-ocHOBHBIM HHAUKATOpOM
SABIIACTCA:

a) XpOMOTEH YEepHHBIii;

0) MypeKcus;

B) METUJIOBBI OpaHKEBBIN; *
T) TueHUITAMHUH.

METHJIOBBII OpaHKeBbIi; *

OIIK-1

12.

Jlis OIlpeeIICHUs BPEMEHHOM
YKECTKOCTHU BOJIbI IPUMEHSIETCS:

a) KHCJIOTHO-OCHOBHOE TUTPOBaHUE; *
0) mepMaHTaHATOMETPHS,

B) IUXPOMAaTOMETPUS;

') KOMIIJIEKCOHOMETPHSI.

KUCJIOTHO-OCHOBHOE
TUTpOBaHue; *

OIIK-1
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13. | KuciaoTHO-OCHOBHBIM ~ WHIUKATOPOM | &) MYPEKCHU/I; dbenondranens. * OIIK-1
SIBIISIETCS 0) nudeHmIaMuH;
B) XPOMOI'€H YEpHBIH;
r) enondranenn. *
14, CrannmapTHoe BELIECTBO B | a) MepMaHTaHaT KaJus; maBejeBsas Kuciora. * OIIK-1
[IEpPMAHTaHATOMETPUHU: 0) cepHasi KUCIIO0Ta;
B) LIIaBeJIEBasi KUCIIOTA.
15. | CrangapTu3upoBaHHBII pacTBOpP B | a) IEpMaHraHar Kajuus; * NepMaHraHar Kauus; * OIIK-1
[IepMaHTaHATOMETPHUU: 0) cepHast KMCJIOTa;
B) IIaBeJIeBasi KUCIIOTA.
3ajaHus OTKPHITOTO THIIA
AHaJIMTHYeCKasi XUMHUS.
Bonpoc OtBer
1. CranpnaptuzupoBanHblii  pactBop B | [lepmanranar kanus; OIIK-1
[IEpPMAHTaHATOMETPUHU:
2. CrangapTHoe BEIIIECTBO B | IllaBeneBas KucioTa. OIIK-1
MIEpMAHTaHATOMETPUHU:
3. KucnotHo-ocHOBHBIM ~ MHAMKaTOpoM | DeHoadTanenH. OIIK-1
SIBJISIETCS:
4 KHCIIOTHO-OCHOBHBIM ~ MHJIMKATOPOM | METUIIOBBIN OpaHKEBBIN. OIIK-1
SIBJISIETCS:
5 WNHunukaTopom- Mypekcua OIIK-1
KOMILIEKCOOOpa3oBaTeieM  (MeTaui-
WHUKATOPOM) SIBIISIETCSI:
6 Hatpuii npopearuposai ¢ BogopoaoMm. | [IpoaykT peakuuu pacTBOPHIU B BOJE, IPU 3TOM 00pa30BajICs ra3, pearupyromui ¢ OIIK-1
XJIOPOM, a MOJIY4E€HHBII pacTBOp MPU HArpeBaHUU MPOPEATUPOBAIT C XJIOPOM C
00pa3oBaHNEM CMECH JBYX COJEH.
7 [{MHK OJTHOCTBIO PACTBOPHIIN B O06pa3oBaBLIMicS TPO3pauHblil paCTBOP BBIMAPUIIN, a 3aTEM MpOKanuiau. TBepabiit OIIK-1
KOHILIEHTPUPOBAHHOM PacTBOpE OCTaTOK PacTBOPUJIA B HEOOXOTUMOM KOJIMYECTBE CONSTHOU KUCIOTHI. K
THIPOKCUIA KA. 00pa3oBaBIIEMYCSsl IPO3PAYHOMY PacTBOPY JOOABUIIHU CYIb(PHJT aMMOHHUS U
HaOro1aIM 006pa3oBaHue 0eoro ocaka.
8 [Ipu oOHapyXeHUU KaTHOHA Kalus KUPIIMYHO-KPACHBII; OIlK-1

I1aMs UMECT IBET

22




9 Posp unaukaropa B MepMaHTraHaT KaJIus OIIK-1
MIePMAHTaHATOMETPHH BBITIOJTHSCT

10 I'eomerpuueckas ¢popma B MOJIEKyJe | KBaapar OIIK-1
merana CHa!

11. 4. Peak1ys, IO3BOJISIONIAs OIIK-1
O0OHAPYXUTh UOH B TIPUCYTCTBUU AHATUTUYECKOI;
JPYTUX, Ha3bIBACTCA:

12. - [Togaua TUTpaHTOB. OIIK-1

13. = OT60p aNMUKBOTHBIX YacTeil pacTBOpa OIIK-1

14. B3BemmBanne TOUHBIX HABECOK OIIK-1
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15. [ [IpuroroBieHne pacTBOPOB YCTAHOBOYHBIX BEIIECT OIIK-1
i
\/
16. | B 3aBucHMMOCTH OT BHJa DJIeMEeHTHBIHN, MOJNEKYSPHBIN, H30TOMHBIN, ()a30BBIN aHAIH3. OIIK-1
UACHTU(DUIHPYEMBIX YACTHIL
pa3anyar0 aHaJIU3bIT:
17. | AHanu3 «CyxuMm ImyTem» Ha nupoxuMuyeckuil aHaJIM3 ¥ aHAJIM3 METOJIOM PACTUPAHUS. OIIK-1
IIO/Ipa3JeIsIeTCs:
18. | Peakuus okpammBaHus IIaMEHU Ha TtepmuueckoM pa3inoKeHMM COJIEM IIPU BHECEHUM MX B IulaMms ropenku. Ilpu OIIK-1
OCHOBAHa: BBICOKOM Temreparype oOpa3yroluecss HOHbl BOCCTAHABJIMBAIOTCS B ATOMBI
METAJIJIOB, TApbl KOTOPBIX M OKPAIIKMBAIOT IJIaMsl.
19. | [IpumMeps!l OKpaIuBaHUS IIaMS: Conu: HaTpusi - KENThIM LBET, Kaluil — B PpO30BO-(DMOJIETOBBIN; KalbLMHi -B OIlK-1
OpaHXEBO-KPACHBIN; MEJIb — B 3€JICHBIN.
20. | Meton pacTupaHus IpUMEHSETCS - Jlns ananmsa pyJ 1 MUHEPAJIOB B MOJIEBBIX YCIOBHSIX. OI1K-1
21. | MuKpOKpHUCTaNIOCKOITUYECKOe MUKpPOKPHUCTAINIOCKOIIMYECKOE ~ HUCCIEOBAHUE  NPOBOJUTCSA- INpPU  HAIUYUH OIIK-1
UCCIIEIOBaHKE TPOBOJUTCSI- MHUKPOCKOTIA.
22. | KanenbHblil METOJ OCHOBAH: Ha WCIOJIb30BaHUM KalWUIAPHBIX M aJCOPOLMOHHBIX SBJIECHUSAX, B BOJIOKHAX OIIK-1
(GuIbTPOBAILHON OyMaru.
23. | YcnoBus npoBeaeHMs aHATUTHUECKUX | Peakuust cpensl U reMnepaTypsl, pH, ocanaku, naBieHue. OIIK-1
peakuui-
24. | AHanuTuyeckas Kiaccu(puKaus AHanuTHyeckas Kiaccu(ukanus HOHOB pasfensieTcs Ha TpYNIbl- CylbhaTHON OIIK-1
MOHOB: CUCTEMBI, XJIOPUJI0B, KapOOHATOB KATHOHOB.
25. | Bydepnslii pacTBOp- BydepHsbiii pacTBOp- pacTBOp 3JIEKTPOJUTOB, KOTOPBIA NPAKTHUECKH COXPAHSAET OIIK-1
noctosiHCTBO pH npu paz6aBieHnH, KOHIIEHTPAINH, a TAKXKe IPH 100aBIEHNUN K HEMY
HEOOJIBIINX MOPLUUH KUCIOT U IIeNI0YeH.
26. | Kakue MexaHHU3MBbI THIPOJIM3a- MexaHnu3MBbl IO aHUOHBI U KaTHOHY. OIIK-1
27. | Knaccudukanus aHHOHOB IO AHUOHBI KJIAaCCU(QUIMPYIOTCS 1O PacTBOPUMOCTH COJIEH U  OKHCIUTEHO - OIlK-1

PacCTBOPUMOCTHU-

BOCCTaHOBUTEIbHBIM CBOMCTBAM.
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28. | Ilpouecc nqucconuanuu siBiseTcs- [Tponecc nucconuanuu sBISETCS- OOPATUMBIMH, T.€. COIPOBOXKAAETCS MPOLECCOM OIIK-1
MOJIIpU3allii U B PACTBOPE YCTAHABIIMBAIOTCS PABHOBECUU KOHILIEHTPALMM MOHOB U
MOJIEKYJI, IPU OCTOSIHHBIX YCIOBUSIX HE U3MEHSIONINECS BO BPEMEHH.
29. | CremneHp 1ucconyanuu- CreneHp auccolaliyi- OTHOILIEHUE YUCIIa MOJIEKYJI, TUCCOLIMMPOBAHHBIX HA MOHBI K OIIK-1
00I11eMy YHCITy MOJIEKYJ PACTBOPEHHOT'O 3JIEKTPOJIUTA.
30. | l'uapaTsl oOpa3yroTCs- [lepemenmue B pacTBOp HMOHBI OCTAKOTCSA CBSI3aHHBIMU C MOJIEKYJIaMHU BOJBIL, OIIK-1
00pa3yIoT ruapaThl.
31. | ConbBaThl 00pa3yrOTCS- Ilepemenmue B pacTBOP MOHBI OCTAIOTCSI CBA3aHHBIMU C HEBOJAHBIM PACTBOPHUTEIIEM, OIIK-1
MOJIEKYJIaMH BOJIbl, 00Pa3yIOT COJIbBATHI..
32. | KoapdumueHT ak THBHOCTH Koo duumeHT akTUBHOCTH XapaKTEepHU3yeT- CTENEHb OTKIOHEHHS pPacTBOPOB OIIK-1
XapaKkTepu3yet- CHJIBHBIX 3JIEKTPOJMTOB OT CBOMCTB MJ€AJIbHBIX PACTBOPOB.
33. | AKTHBHOCTb JIEKTPOJIMTA CBsI3aHa- AKTHBHOCTbB JIEKTPOJINTA CBsI3aHA C KOHLIEHTPALUEH. OIIK-1
34. | K ampoTepHBIM 37€KTpOIUTaM K amoTepHbIM 37€KTpOIUTaAM OTHOCATCS- HEPACTBOPUMBIE T'MAPOKCUABI IMHKA, OIIK-1
OTHOCATCS- QIIOMUHUS, XpOMa, CBUHIIA.
35. | BomopoaHbIM mokasarenem BonopoanbsiM mokazareneM Ha3bIBAIOT- C OTPULIATENBHBIM 3HAKOM JIECSITUYHBIN OIIK-1

Ha3bIBAKOT-

norapn(bM AKTHBHOCTH MOHOB BOJOPOJda B paCTBOPC.
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