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1 [lmanupyemble pe3yabTAaThl 00yUeHHUS 10 JUCHHUIIIMHE, COOTHECEHHbIE ¢
ycranoBaeHHbIME B OITOII BO uHaukaTopaMu T10CTHKEHUS KOMIETEHIIUI

1.1 Ilepeyenp koMmneTeHUUil, GopMuUpyeMbIX Y4eOHOM THCIUIIINHON

Koa u HaumMeHoBaHue HNuaukaTopbl 10CTHAKEHHS KOMIIETeHIUIH
KOMIIeTEeHIIN U IInanupyemble pe3yabTaThl 00y4eHHUs
OomenpodgeccuoHalbHasi KOMIETEHIIUsI
OIIK-1 - Croco6en 3HaTh (3): OCHOBHBIE NOHATHSA U 3aKOHBI OPraHUYECKOH, HU3HYECKOH n
W3y4aTb, aHATM3UpoBaTs, | KOVIOMIHOW — XMMHM — TIPH  H3YHEHHH W pa3paboTKe  XHUMHKO-
HCHOIB30BATE TEXHOJOTMUECKUX IIPOLIECCOB; METO/IBI 9KCIIEPUMEHTAIILHOTO
GHOIOrMUecKHe 00BekTEl | MCCIEI0BAHUS (nnanupoBanue, MTOCTaHOBKA u 00paboTKa)
1 [IPOLECCEL, 9KCTIEPUMEHTAIBHBIX JIAHHBIX; OCOOCHHOCTH TTOBEPXHOCTHBIX SBICHUH M

OCHOBBIBASCH HA 3aKOHAX 00BEMHBIX CBOZICTB OUCIIEPCHBIX CHUCTEM, CTPOCHHE BCIIECTBA MJIA
MMOHMMAHU CBOMCTB MAaTCpUaJiOB U MCXaHN3Mad XUMHUYCCKUX NPOLCCCOB

" 3aKOHOMEPHOCTAX

MaTeMaTHYECKHX, Ymers (Y): NIpUMEHATh 3HaHUS 3aKOHOB, METOJ0B (DU3MYECKOH M
usHUeCKHX, KOJUIOMJHOW XHMHHU JUIA DEIICHMS INMPOKOTrO Kpyra Hay4HBIX U
XUMHAYECKHX H TEXHUYECKUX npobsaemM B HPOMBIIICHHOCTH; IPHMEHSATD
OUOIOTMHUECKHX HAYK 1 SKCIIEPHUMEHTAILHBIE METO/IbI ONpe/ieIeHHs (PU3NKO-XUMHUYECKHX CBOf/if}TB
HX B3aHMOCBS3IX BCLIECTB M JMCIEPCHBIX CHUCTEM; NApaMETPOB XMMHUYECKUX DPEaKLUi M

IMOBEPXHOCTHBIX ﬂBHeHI/Iﬁ; HCITOJIB30BaTh CBOMCTBA XMMHYCCKHUX BCIICCTB
A4 pCHICHUA 3aJa4 HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH, MNPOBOAWUTH
(1)I/IBI/II‘I€CKI/I€ u XHUMHUYECCKHUEC SKCIICPHUMCHTBI, 06pa6aTLIBaTB nux
PE3YNBTATHI, MOJICTUPOBATH (DU3UIECKUE M XUMHUUIECKHE TTPOIIECCHI;
Baagers (B): MpakTHYECKH MPUMEHSATh Hanbosee
pacrpocTpaHeHHbBIE METO/Ibl aHATN3a; 0000IIECHUS U
CTaTUCTHUYECKONW 00pabOTKH PE3yIbTaTOB ONBITOB

2. ean u 3a7a4M OCBOCHHS Y4eOHOH TUCHMILIMHBI, MECTO IUCHUIIMHBI B CTPYKTYpe
OIIOII BO

Juctmruinaa Xumus (HEOpraHudyeckas M aHAJMTUYECKas) OTHOCHTCS K 00S3aTeIbHOW YacTh
OCHOBHOH TpodeccoHanbHON 00pa3oBaTeNbHOM Nporpammbel Bbicmiero obOpasoBanus 20.03.01 —
Texnochepnas 6e3omacHOCTh, Mpoduins — TexHocdepHas 6e3omacHOCTh. M3ydaercst Ha BTOpOM Kypce U
TPEThEM CEMECTpe

Hean: dopmupoBanne oOmenpodhecCHOHATBHYI0 U OOMEKYIbTYPHYIO KOMIIETCHIIMH Yy
OyIyluX BBITYCKHUKOB, MOATOTOBKA CTYIEHTOB K 3()PEKTUBHOMY HCIOIH30BAHUIO XUMUU IS
pemeHuss npodeccHOHaIbHBIX 3amad B Oyaymied TpodecCHOHATbHOW — JIESTEIbHOCTH.
Heopranwndeckast XuMus SIBISIETCS OJJTHOM M3 OCHOBHBIX ()YHIAMEHTAIBHBIX TUCIUIUIMH H UMEET
OTPOMHO€ 3HAYEHUE ISl MOATOTOBKH HHXXEHEPOB-TEXHOJIOTOB XHWMHMYECKHE 3HAHUS — ITO
TEOpPETUYECKasi OCHOBA JUISI OCBOEHUS CHEUHUAIBHBIX JTUCLUIUIMH — XUMHUHM U TEXHOJIOTUM BUHA,
KUPOB U AUPHBIX Maces, MOJIOKAa U MOJIOYHBIX MPOIYKTOB JUIsl pelIeHHs MPOPECCHOHATbHBIX
3aad B Oynymieid mpodeccnoHabHOM 1eATeTbHOCTH.

3agaum AUCHUIIMHBI:

® 1aTh CTyJAEHTaM ONpECIEHHBIH MHHMMYM 3HAHUN MO OOIIEH, HEOPTraHWYECKOW W
AHATUTUYECKOW XUMHH, KOTOPBIA CIIOCOOCTBOBAT OBl YCBOCHUIO MPOMUIUPYIONINX JUCIUTLINH,
oOecrreunBai OBl MTOHMMAaHUE M OCBOECHHE METOHOB aHalnW3a W 3aKiafblBajl OBl Oasuc I
MOCNEAYIOEH MPaKTUUeCKON padoThl; MPUBUTH HABBIKU BBHIIOJIHEHHSI OCHOBHBIX OINEpaluid, Mpu
MPOBEICHUN XUMHUUYECKOTO IKCIIEPUMEHTa, B TOM YHCIIE aHAJMTUYECKOro, U OOY4UTh MpaBHUIaM
00paboTKH ero pe3y/ibTaToB; MPUBUTH CTYICHTAM 3HAaHHS TI0 TEOPETHUYECKUM OCHOBaM

AHAIMTHYECKON XVMUH,
e 00y4YUTh OCHOBAM COBPEMEHHBIX METO/IOB XUMUIECKOTO M (PU3UKO-XUMHUECKOTO aHAITN3a,;
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® HAy4ylTh CTY/GHTOB TIOJIb30BAThCS TEXHUYECKUMHM U AQHAJMTHYECKUMH BECAMH,
ONPEAEIATh MacCy OIpENEIIEMOr0o BEIIECTBA METOJIOM TI'PaBUMETPUUYECKOTO aHAIN3a, TOTOBUTH
CTaH/IapTHHIE U pabovre pacTBOPHI, IIPOBOUTH CTAaHJAPTH3ALIMIO PAO0OYNX PACTBOPOB;

® ONpEAeNATh KOHIEHTPALUIO AHATM3UPYEMOT'0 PacTBOPA U MAcCy ONpPEAEIISEMOro BelecTBa
METOJIaMH KHCJIOTHO-OCHOBHOTO, KOMIIEKCOHOMETPHIECKOTO M OKHCIIUTEIbHO-BOCCTAHOBUTEIEHOTO
THTPOBAHNS, TIOJIB30BATHCSI MEPHOHN TIOCYION 1 1a00paTOPHBIM 000pYIOBAaHUEM;

® HayuyuTh paboTaTh Ha COBPEMEHHBIX MpUOOpax, MNpeAHa3HAUCHHbIX I  (PU3HKO-
XAMUYECKUX HCCIICJIOBAaHWI W aHaIW3a; MPHUBUTH HABBIKM PACYETOB M IPUTOTOBJIICHHS PAacTBOPOB
33JaHHOM KOHIIGHTpAIMW;, i1 TIOJAy4EHHS JOCTOBEPHBIX pE3YyJIbTaTOB aHAIN3a, HAy4UTh

CTaTUCTUYECKOI 00paboTKe MOTYUEHHBIX PE3yIbTaTOB SKCIIEPHUMEHTA.

3. O0beM yueOHOI JUCUMIIIIMHBI B 32YeTHBIX eIMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJleMHYeCKNX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yalommxcs ¢
npenojaasaresieM (Mo BUAAM Y4eOHbIX 3aHATHHA, TEKYIIMA M IPOMEKYTOYHBIN KOHTPOJIb 110
AUCHUIINHE) H HA CAMOCTOSITEIbHYIO padoTy 00y4aromuxcst

3.1 Ounas ¢opma o0y4eHuUs

Bun yueGHOI paboThI 3 cemectp

OO61ast TpyA0€MKOCTh IUCHUIIINHBI, 3a4E€THBIX €IHHHUII 3
4acoB 108
AynuTopHasi (KOHTAKTHas) padoTa, 4acoB 32

B T.4. 3aHATHUS JICKITMOHHOT'O THUIIA 16
3aHATHS] CEMUHAPCKOIO TUIIA 16
MIPOMEKYTOYHAS aTTECTAIIH 0,25
CamocrosiTesibHast padoTa 00y4alOUINXCSH, YACOB 75,75

4. Coneprkanue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJleMUYeCKNX YACOB U BHI0B Y4eOHBbIX 3aHATHH

4.1 Ilepeuenv pazoenoe OucyunIuHvl ¢ YKA3aHuem MmMpyooemMKOCmu ayOumopHoil
(KOHMAKMHOIL) U CAMOCHOAMENbHOU PAOOmBbl, 6U006 KOHMPOJIell U NepeyHs KOMNemeHyuil
Ounas ¢popma 0OyueHust

TpynoeMKoCTb, HacOB Kon
HanmeHnoBan
B TOM YHCJIE e KOMTICTCHIIN
HawnmenoBanue pa3ziesioB u TeM ayJTIMTOPHON u
BCEro .\ | caMOCTOATENb | OLIEHOYHOI'O
(KOHTaKTHOIN) N
HOW paboTHI cpeacTsa
paboThI
OIlK-1
Pasnesa 1. Heopranuyeckas OIIK-1
54 16 38
XUMMS TectupoBanu
1.1  OcHOBHBIE TIOHSTHUS u 14 4 95 e,
3aKOHBI XUMUH ’ OTYET 10
1.2. Tlepuoguyeckuit 3akoH U 71a60PaTOPHEI
epuoArIecKas chcrema. 4 9.5 M paboTram
Crpoenue aroma. XuMHYECKas ’
CBSI3b U CTPOCHHE BEIIECTBA.
1.3 Tumbl XUMHUYECKUX pPEaKITHit 14 4 95 TectupoBarm| OIIK-1
u 3aKOHOMEPHOCTH ux ’ e,




MPOTEKAHUS J1a00PATOPHBI
1.4. PacTBOpHI. M paboTam
ONEKTPOIUTHIECKAS 12 4 9,5
JTUCCOITUATTHS
Pazpnen 2. 53,75 16 37,75 OIIK-1
AHaJMTHYeCKasi XMMHUA
2.1. Teoperndaeckre OCHOBEI TectupoBarm| OIIK-1
AHAIMTUYECKON XUMUU e,
10 2 8 OTYET 10
J1a00paTOPHEI
M paboTaMm
2.2. XuMH4ecKoe paBHOBECHE B TectupoBanu
TOMOTE€HHBIX, T€TePOT€HHBIX e, OIIK-1
cHCTEeMax 10 4 6 OTYET 10
nabopaTopHBI
M paboTam
2.3. KauecTBeHHBI aHAIH3. 10 ) ? OIIK-1
2.4. I'paBUMETpUYECKHI aHAIU3. 10 ’ ] OIIK-1
OIIK-7
2.5. TUTpUMETPUIECKIIA aHATA3. TectupoBarm| OIIK-1
KucnorHo-ocHOBHOE, e,
Komriekconomerpuueckoe, 13,75 6 7,75 OTYET 110
OKuCIUTETHHO- J1abopaTOPHEI
BOCCTAaHOBHTEIILHOE TUTPOBAHHE M paboTam
HToro 3a cemecTp 107,75 32 75,75
IIpoMe:xyTOUHASL aTTeCTAIUS 0,25 0,25
HUTOI'O no pucuuninHe 108 32,25 75,75

4.2 Cooepircarnue oucyuniunst no pa3oenam

Paznen 1. Heoprannuyeckasi XuMus

Heas — popmupoBanue o0menpohecCHOHATBFHYIO U OOIIEKYIBTYPHYIO KOMIIETEHIINHA Y
OyIyluX BBITYCKHUKOB, IMOATOTOBKA CTYJIEHTOB K 3(PPEKTUBHOMY HCIOIb30BAHUIO XUMUU IS
pemieHust MPOQEecCHOHANBHBIX 3a7ad B Oyaymed mnpodecCHOHATbHOW — JESTEIbHOCTH.
Heoprannueckass XuMus sIBISI€TCS OAHON U3 OCHOBHBIX (PYHIAMEHTAJIbHBIX TUCIUIUIMH U UMEET
OTPOMHOE 3HAaY€HUE JJISl MOATOTOBKM HHKEHEPOB-TEXHOJIOTOB XHWMHUYECKHE 3HAHUS — 3TO
TEOpeTUYECcKasi OCHOBA JIJII OCBOEHUS CHEIHATbHBIX JUCHUILUIUH — XUMHH U TEXHOJOTHH BUHA,
KUPOB U APUPHBIX MaCeJ, MOJIOKA U MOJIOYHBIX MPOIYKTOB ISl pEHICHHs MPOPECCHOHATBHBIX
3a/a4 B Oyayiien mpodeccuoHaIbHOM IS TEIIBHOCTH.

3apaum — U3y4UTh TEOPETUUECKUE OCHOBBI CTPOCHHUS aTOMa U XUMUYECKOH CBSI3H;

U3YYUTh TEOPETUYECKUE OCHOBBI DHEPI€TUKHN U KHHETUKU XUMHUYECKHUX PEaKuil; TEOpUU
pacTBOPOB, MPUYUH PACTBOPEHUS BEILECTB, MOBEACHUSI HOHOB B PACTBOPaX, TEOPUU CUIBHBIX U
C1a0ObIX JIEKTPOJIUTOB;

W3Y4YUTh MEPUOJUYHOCTh U3MEHEHHUSI CBOMCTB aTOMa, HAYYUTh MPEACKa3bIBaTh OCHOBHBIE
CBOICTBa aroma 3J€MEHTa B 3aBUCMMOCTHU OT PACMOJIOKEHHUS €ro B MEPUOAMYECKON cHCTeMe
J .. Menaeneea; uzyuuts Teoputo OBP, BaxkHel1111ne OKUCIUTETN U BOCCTAHOBUTENH, HAYUUTh
Ipe/icKa3bIBaTh HampasieHue nporekanuss OBP; u3yuyuTh KOOpAMHAIIMOHHYIO TEOPUIO CTPOSHUS
KOMIUICKCHBIX COCIMHEHUH; M3Y4YWTh BaKHEHINE OWOTEHHBIC JJIEMEHTHI, WX IOJOXKCHHE B
I[ICXD O.M. MenaeneeBa, XUMUYECKOE MOBEJCHUE U OCHOBHBIE HEOPTaHMYECKUE COCIMHEHHUS;
c(hOopMHUPOBATh HABBIKM U YMEHUS B TIOJIFOTOBKE U MIPOBEJACHUH XUMUYECKOTO IKCIIEPUMEHTA.
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ITepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1. 1. OcHoBHBIE MOHATHS W 3aKOHBI XUMHH

Onpenenenne npeaMeTa XUMHUH, COIEPKaHNE, U U 3a/1a4d Kypca. XMMUUYECKOE €INHCTBO
Mupa OCHOBHBIE 3aKOHbI W TOHSTUS XUMHHU: aTOM, MOJIEKYJa, OTHOCUTEIbHAs aToOMHas |
OTHOCHUTEJBbHAS MOJIEKYJISIPHAsl MaccChl, MOJIb, IIOCTOSIHHAsT ABOTa/Ipo, MOJISIpHAsl Macca, XMMUYECKUI
SKBHUBAICHT, (DAKTOP SKBUBATCHTHOCTH, MOJISIPHAS Macca SKBUBAICHTA, 3aKOHBI COXPAHEHUSI MAcCCHI,
MIOCTOSTHCTBA COCTaBa, 3aKOH ABOIaJpo, 3aKOH SKBUBAICHTHBIX OTHOIIEHUN. Kitacchl HeopraHnyecknx
COEIMHEHMI: OKCHIbI, KUCIIOThI, OCHOBAaHUS, COJIM. ATOMHO-MOJIEKYJIIpHOE yueHHe. COBpEMEHHOE
IPE/CTABIIEHUE O CTPOEHMM aToOMa C TOYKM 3pEHUSI KBAaHTOBOM TEOpPHUH, KBAaHTOBBIE 4YHCIIA,
SHEPreTHYEeCKUe YPOBHU U MOAYPOBHHM aroMa, aTOMHbIE OpOUTAIN, IPUHIUIIEI 3aII0JTHEHHST aTOMHBIX
opOuTaseil, criocoObl 3amMch 3JIEKTPOHHBIX (OpMyN aToMOB. [IpUHIMI MHUHUMAIBHOW 3HEPrUu.
[TpaBuna KieukoBckoro. [Ipunmmn [laymm. IlpaBuno Xynaa. IleppoguuHocTs W3MEHEHHST CBOMCTB
aTOMOB: paJinyca, SHEPrMY MOHU3ALIMH, CPOJICTBA K AIEKTPOHY, JIEKTPOOTPULIATEILHOCTH.

1.2. Tlepuoanyeckmii 3aKoH M nepuoanyeckas cucrema. CtpoeHne aroma. Xumudeckas
CBSI3b U CTPOEHHE BellecTBa.

XUMHs S-3JIEMEHTOB: BOZOPOA (CBOeoOpasue CTPOECHHs aToMa BOJOPOJA, YHHKAIGHOCTH
GU3UYecKNX M XMMHUYECKUX CBOWCTB BOAOpOZA, OWHApPHBIE COEAMHEHUS BOJOPOJA, THIpaTarys
MPOTOHA, TUIPUJI-UOH, BOJAOPOIHAS CBS3b, TEOMETPHSI U CBOMCTBA MOJIEKYIIbI BOABI, CTPYKTYpa Jiba U
JKUJIKOM BOJIBI). DieMeHThl [A-monrpynmsl (0OIme CBOMCTBA HATpPUs, KIS M JPYTrHX 3JIEMEHTOB
HNOATPYNINBI, BOCCTAHOBUTENIBHBIE  CBOMCTBA  INEJIOYHBIX  METAUIOB, THIPOKCHABL,  COJH,
TUIPATUPOBAHHbIE KATHOHBI M KOMIUIEKCHBIE COEIMHEHMS IIEJIOYHBIX METAUIOB, MOHHBIA OOMEH,
POJM HATPUA U KU B )KUBOM KJIETKE, IEepeaaye HEPBHOIO UMITYJIbCA Y dKUBOTHBIX U YEJIOBEKA).

Onementsl [IA-moarpymnmer. OOmpe CBOWCTBA MarHWisl, KaJdbIUsd M JPYrHX 3JIEMEHTOB
MOATPYIIIBL, OTJMYMS CBOMCTB OCpWIUIHMS OT APYTHX AJIEMEHTOB IMOITPYIIBL, BOCCTAHOBHUTEIHHEIC
CBOMCTBA MarHus Y IIEJIOYHO-3€MENbHBIX METAJIOB; THAPOKCHBI, COJIU, THIPATUPOBAHHBIE KATHOHBI
U KOMIUIEKCHBIE COEIMHEHUS; KECTKOCTh BOJIbI; PO MarHus M KalblUsl B JKUBOW KIIETKE, B
PacTUTENBHBIX U )KUBOTHBIX OpPraHU3Max, B IMTAHUU YEJIOBEKA U KOPMIICHUH KUBOTHBIX.

Xumust p-a1eMeHToB: sneMmeHTsl [IIA-noarpynmer. O0ume cBoiicTBa Oopa, TIOMHHUS H
JPYTHX 3JIEMEHTOB MOJATPYIIIbI; KUCIOPOICOACpKAINE COSTUHEHUS O0pa, aIIOMUHUS; pOJu Gopa 1
ATIOMHUHUS B OMOJIOTMYECKUX CUCTEMAX.

Onementsl [VA-moarpynmer  O0mue cBOMCTBa yriepoja, KpEMHHUS W JPYTHX JIEMEHTOB
HOATPYIITBI;, XMMUYECKHE CBOMCTBA OKCHUIOB YIJIEpO/a, YTOJIbHOW KUCIOTHI M KapOOHATOB; OKCHJ
KPEMHHUs, CWJIMKATBI M AJIFOMOCWIMKATBL, COCIMHEHMsI CBHHIIA B CTENEHSIX OKUCIECHUS +2 u +4;
TOKCUYHOCTb COEJUHEHUI CBHHIIA.

Onementsl VA-moarpynmnel. OOmme cBoiicTBa. XMMHUYECKHE CBOMCTBA MOJIEKYJISPHOTO
a30Ta; aMMHaK, TUApPa3uH, TUAPOKCUIAMHMH, MOYEBMHA; OKCHJbI a30Ta; A30THUCTasi U a30THas
KUCJIOTBI U WX COJIM, TOKCUYHOCTh HUTPUTOB M HUTPATOB; OCOOCHHOCTH a30Ta Kak OMOTeHHOTrO
DIIEMEHTA; 3HAYEHHE a30Ta B IUTAHWU >KUBOTHBIX W YEJIOBEKA;, AIOTPOINHBIE MOAM(UKAIIH
dochopa; dochuHbI, OKCHIBI, KACIOPOACOAEPIKAIIHE KUCIOTH ochopa U UX COJTU, OCOOCHHOCTH
docdopa kak OMOreHHOro 3neMeHTa; 3HadeHHe (ochopa B NMUTAHUU YEIOBEKAa M KUBOTHBIX;
kopMoBbIe docharsr; hocdop B anenozunTpudochare.

Onementsl VIA-monrpynmel. OOmme cBoicTBa. Poib MOJEKYISIPHOTO KHCIOpPOAa Kak
BOXHEWIIETO OKUCIUTENS B MPUPOJIE; 030H; OKCHUJIBI, KHCIOPOACOAEPKAIME KUCIOThI, OCHOBAaHUS,
COIMM KHUCIIOPOJACOAEPKAIMX KHUCIOT KaK BaKHEHIIME KIJIACCHI XUMHMUYECKHX COCIUHEHUIL;
XMMUYECKHE CBOMCTBA MEPOKCUIA BOAOPO/IA; XMMUYECKUE CBOMCTBA 3JIEMEHTHOM cepbl; OMHApHbIE
COEIIMHEHHUSI CEPhI C BOJOPOJIOM M KUCIOPOJIOM; CEPHUCTAsi KUCIIOTA, CYIb(MUTHL; CEpHAs KHCIOTA,
cynb(aThl; MIPUMEHEHNE COSTUHEHUI Cephl B CEITLCKOM XO03sICTBE; OMHApHBIE COSTMHEHHUS CEeHa C
BOJIOPOZIOM U KHCJIOPOJIOM; CEJIEHUCTAsi KUCIIOTA, CEJIEHUTBL; CEJIEHOBAsl KUCIIOTA, CEJIEHAThI; CEJIEH
KaK MUKPOJIEMEHT B ITIMTAHNUY YEJIOBEKA U dKUBOTHBIX.

Onementsl VIIA-moarpymmel.  OOmme cBoiictBa. PTOpoBOIOpOA, (HTOPOBOIOPOIHAS
Kkucnora, Gropunsl. Pons ¢Topa B KHU3HEAEATETHHOCTH YEJIOBEKAa M JKMBOTHBIX; XJIOPOBOJIOPO/,



XJIOPOBOJIOPOAHAS KHUCJIOTa, XJOPUABI; POJib XJOPOBOJOPOAHOM KHUCIOTBI M XJIOPUAOB B
YKU3HENIEATEIIbHOCTH Y€I0BEKA U JKUBOTHBIX; OKCH/IBI XJIOPA, KUCIOPOACOAEPKAIME KUCIOThI XJI0pa
U UX COJIM; IPUMEHEHNE OpPOMHIOB M APYTUX COSTMHEHUH OpoMa B BETEpPUHAPHH; SJIEMEHTHBIN HO/,
MOJIOBOZIOPOA, MOJ0BOJIOPOJIHAS KHCIOTA, MOAWUMBL. KHACIOPOACOACPKALIME KUCIOTHI MOJA U UX
COJIM; IPUMEHEHNE MO0/1a, NOJUJIOB U JIPYTHX COETMHEHUM HoJa.

Xumust OMOTeHHBIX d-3JIeMEHTOB: OOIIME CBOMCTBA U OCOOCHHOCTH TMEPEXOIHBIX METAIIOB;
COCMHEHMS 1IMHKA, KaJMUS M PTYTH; POJb COCAMHEHHI XpoMa, MOJNMOJCHA, MapraHIia, Kene3a,
HUKENS, MEAW U IMHKA B JKU3HEICSATEIBHOCTH YEJIOBEKA M KMBOTHBIX; TOKCUYHOCTh COETUHEHUN
KaJIMUs1 U PTYTH.

1.3. Tunbl XUMHYECKNX PeaKIHii H 3aKOHOMEPHOCTH UX MPOTEKAHMS

CpenHsisl 1 UCTMHHAsA CKOPOCTb XMMHUECKOW peakimu. DakTopbl, BIMSIOLME Ha CKOPOCTH
peakuuu. OJEMEHTapHas CTaausl XUMHYECKOM peakiuu. 3aKOH JIEHCTBYIOIIMX Macc Jyid
3IIEMEHTApHOI CTauK XUMHYecKoi peakuun. Koncranra ckopoctu peakuuu. [Ipasuio Bant-TI'odda;
ypaBHeHHE AppeHnyca. DHeprus akTuBaimy. Karamms, Bupl katain3a, MEXaHU3M KaTaIUTHYECKOTO
neictBus. XMMHUYECKOE paBHOBecHE. [IMHAMUYECKMH XapaKTep XMMHUYECKOI'O PaBHOBECHUS. 3aKOH
JNEUCTBYIOIMX Macc JUIsi Xumuueckoro paBHoBecus. [lpunmun Jle-Illarense. PaBHOBecue B
reTeporeHHbIX cucremax. [IpousBenenne pactBopuMocTy. PaBHoBecHe B OMOIOTHYECKUX CUCTEMAX.

[Tpupona xummyeckoit cBsi3u. Teopun 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: METOJ BAaJICHTHBIX
ceseit (MBC), Teopus rulOpummzaiii M aToMHbIX opOurtaneil. KpaTHOCTh M TOMSPHOCTDH
KOBAJIECHTHOM cBsi3u. (BOMCTBAa KOBAJEHTHOM CBS3U: JUIMHA M DHEPrUs, HACBIIAEMOCTh U
HanpaBJIeHHOCTb. MIOHHAs CBSA3b, PHpPO/Ia 0OpAa30BaHUsI M CBOWCTBA. MeTaumyueckasi CBI3b, IIPUPOIa
00pa3zoBaHus U CBOMCTBA. MEXMOJIEKYIISIPHOE B3aUMOICHCTBHE, BOIOPOTHAS CBSI3b.

[leprouyeckuii 3akOH M €ro coBpeMeHHas QopmynupoBka. [lpupona mnepuoaMYHOCTH
CBOMCTB 3JIeMEHTOB. CTpPyKTypa NEpUOIUYECKON CHUCTEMBI 3JIEMEHTOB. M3MEHEHWE CTpOoeHHs U
CBOICTB 3JIEMEHTOB B IMEPUOJE, B IpyNIe (paauyca aToMa, SHEPIUMil MOHU3aLUMM U CPOJACTBA K
ANIEKTPOHY, SJEKTPOOTPULIATEILHOCTH ). [IOHSATHS BalIEHTHOCTU U CTETIEHU OKUCIICHUSL.

1.4. PacTBOpPBI. DJIEKTPOIHTHYECKAS TUCCOIHAIIHS

[Tpuunzel 00pazoBaHust pacTBOpoB. PU3NYECKHE U XUMUYECKUE CHIIbI, O0YCIOBINBAIOIIUE
oOpa3zoBaHue pacTBOpoB. PU3NKO-XUMUYECKas Teopust oOpazoBanus pactBopoB 1. Menneneesa.
CriocoObl  BbIpak€HHMsI COCTaBa PAacTBOPOB: MaccoBas JOJI BEIIECTBA B PACTBOPE, MOJSApHAs
KOHIIGHTpAlLIMsl, MOJISIpHAasi KOHUEHTpAlMsl SKBUBAJICHTA, TUTP. Teopus HIEKTPOIUTUUYECKON
accomauu  Appenuyca. (CBOWCTBa pacTBOPOB  ANMEKTPONUTOB. CHIIBHBIE  DJIEKTPOJIUTHIL
AKTHBHOCTb, MOHHAsI cuiia pacTBopa. Cralble 3JIEeKTPOIUTHI, CTENeHb M KOHCTaHTa JUCCOLMAIINN.
3akoH pazbasienus OctBaybaa. Jluccomnmanus Boabl. loHHOE pon3BeaeHne Boibl. BomopoaHblii u
TUIPOKCHIIBHBINA TIOKa3aTesd. Pojb KOHLIEHTpAIlui HOHOB BOIOPOA B OMOJIOTMYECKUX OpraHU3MaXx.
I'mapomms coneit. CTeneHb U KOHCTaHTa TUAPOJIN3a, UX B3aMMOCBS3b, BIIMSHUE HA HUX Pa3IMYHBIX
¢akropoB. Bydepnbie cucrembl, ux cocraB. Mexanusm OydepHoro neiictBus. BomopomHbrii
nokazaresb u OydepHas EMKocTh Oy(hepHBIX pacTBOpOB. Posb OydepHbIX cUCTeM B OMOJIOTHUYECKUX
IpOLIECCaXx.

OnektponHas teopuss OBP. Baxueilme okuciaurenn v BOCCTaHOBUTENH. OKHUCIUTETBHO-
BOCCTAHOBUTENIbHOE paBHOBecue. CTaHAApTHBIM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIN ITOTEHLIMA.
VpaBuenne Hepucra. DJIC u nHampasnenuwe mnpotekanuss OBP. [MampBanudeckuii snemeHT. Psin
HalpsHKEHUH MeTayuloB. BimsiHue cpenpl M BHEIIHUX YciaoBuM Ha HampasieHue OBP u xapaxrep
npoykToB. JInhdy3rnoHHBII 1 MeMOpaHHBIN TIOTSHITHATIBI, UX OnoJiorrnyeckoe 3HaueHue. Pois OBP B
OpraHusMe.

KoopaunaiimonHass Teopusi CTpOeHHMsS KOMIUIEKCHBIX coenuHeHuid Bephaepa. Crpoenue
KOOPJIMHALMOHHOM c(epbl: KOMILIEKCO00pa3oBaTeib, KOOPANHALIMOHHOE YMCII0, JIUTaHAbl, IOHOPHbIE
aTOMbl JIMTAHJIOB, JEHTATHOCThb. ['eoMeTpus KOOpIMHAIMOHHOM cdepbl, BHENIHEC(EpHbIE HOHBI.
VY CTolYMBOCTh KOMIUIEKCHBIX COEAMHEHUM B pacTBOpax. KOHCTaHTBI yCTOMYMBOCTH, KOHCTAHTBI
HECTOMKOCTU. DaKTOpbI, BIUAIONIME HA YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHW B PacTBOpax.
Xenarbl, BHyTPUKOMIUIEKCHBIE COSAMHEHMS, 3apsi]] KOMILJIEKCOOOPa30BaTeIs.



Pasznen 2 . AHanuTndyeckasi XUMHSA

ean — .nproOpeTeHNEe TEOPETUISCKUX 3HAHUHN M TPAKTUYECKUM YMEHUM, TTO3BOJISIOIINX
MMoATOTOBUTH U MPOBCCTU Ka4eCTBEHHBIN 1 KOJINYECTBEHHBIN aHAIIN3.

3agauyd — WU3YYUTh TEOPETUYECKHE OCHOBBI AHAJIMTHYECKON XHWMHH, OCHOBHBIE
IMPUHIMUIIBI KAa4YC€CTBCHHOT'O aHaJIn3a, C(l)OpMI/IpOBaTB HaBbIKKU M YMCHHSA B IOATOTOBKC U
MPOBEJCHNN KAaueCTBEHHOTO aHallu3a; W3Y4YUTh OCHOBHBIE MPUHLHUIBI TIPaBUMETPHUYECKOIO
aHaJIM3a, C(bOpMI/IpOBaTB HaBbBIKKM U YMCHHA B IOATOTOBKC UM MPOBCACHUU T'PABUMCTPUYICCKOTO
aHaJIN3a;

- U3YYUTb OCHOBHBIC NPHUHHOUIIBI TUTPUMCTPUYCCKOTO aHalin3a, KHCJIOTHO-OCHOBHOI'O
TUTPOBaHUA, Cc(HOpPMHUpPOBATH HABBIKK M yMEHHS B IMOATOTOBKE M  IPOBEICHHUU
TUTPUMCTPHUYCCKOI'O aHAJIM3a H, B YaCTHOCTHU, KHCJIOTHO-OCHOBHOI'O THUTPOBAHUS, HU3YYUTH
OCHOBHbIE MPUHIUIBI KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS; U3YUYUTh OCHOBHBIE NMPUHIUIIBI
OKHCJIUTCIbHO-BOCCTAHOBUTCIILHOTI'O TUTPOBAHUS, MCTOld IICPMAHTAHATOMCETPHUH.

IlepeyeHb y4eOHBIX 3J1IEMEHTOB pa3jiesa

2. 1. TeopeTnyeckne OCHOBbI AHATUTHYECKON XUMHUHU
[Ipeamer anamutryeckoit xumun. Krnaccuukarms METOIOB aHaIM3a. XUMHUYECKHUE, (PU3UUECKHE 1
(GIBUKO-XUMHIYECKHE METO/IbI aHamm3a. KaduecTBeHHBI W KOMMYECTBEHHBIN aHami3. Beibop merona
aHaIM3a. 3HAUCHWE AHAIUTUYECKOM XWUMHMHM JUI1  CEIbCKOXO3SIMCTBEHHOIO  IPOM3BOICTBA,
HKOJIOTMYECKOTO KOHTPOJISL.

2.2. XuMnueckoe paBHOBeCHe B TOMOT€HHbIX, F'eTePOreHHbIX CHCTeMax

XVUMHUYECKOE PaBHOBECHE B TOMOIEHHBIX CHUCTEMaX. OJEKTPOJIUTHYECKAs AUCCOLMAIMSL.
DJEeKTpOoIUTHI criabble U cuibHbIe. BogopomHsiii mokasaresb. Bemmunna pH kak ycinoBue nmpoBeaeHust
AHAIMTUYECKUX peakiyil. Beruncienne konnentpanuii nonos H™ u OH, u pH B pacTBOpax KucIoT,
ocHoBaHWK.  BydepHble pacTBOpH, WX NPUMEHEHHWE B aHAIMTHYECKOM mpakTuke. Pacuer pH
OydepHbIX pacTBOpoB. ['maponu3 conelt, ero poib B aHamm3e. DaKTOphl, BIMSIONIME HA TIYyOHHY
MPOTEKAHUSI TUPOIUTUYECKUX PEAKIHHA.

XUMHMUYECKOE paBHOBECME B TE€TEPOreHHBbIX cucteMax. [IpomsBeneHne pacTBOPUMOCTH,
MPOW3BENICHNE AKTHBHOCTEH W PacTBOPUMOCTH 3iekTponmta. [lomHOTa ocaxneHuss U (HaKTOpEI,
BIIUSIIOIIME Ha TIOJHOTY OCAaKIEHUS: BIMSHUE OJHOMMEHHBIX MOHOB, pH, KomiiekcooOpa3zoBaHue,
OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHBIEC PEAKIMU, TEMIIEPATYPA.

2.3KayecTBeHHBIN aHAIN3

KauectBennblii anHamu3. OCHOBHBIE NPUHIMIIBI Ka4eCTBEHHOro aHaium3a. llpumeHneHue B
CEeJIbCKOM XO3MMCTBE M HKOJIOTMYECKOM MOHUTOPUHIe. AHAIUTUYECKUE PEaKIMu, TpeOOBaHUS,
NpENbsIBISIEMbIE K HUM, WX YyBCTBUTEIBHOCTh M CENICKTUBHOCTB. JIpOOHBIN M CHCTEMaTHYECKHiA
aHaM3. AHaMTHYeCcKas Kiaccudukarys nono. Karnonsr 1-, 2-, 3-, 4-, 5-it rpyrm. Aauons! 1-, 2-, 3-
1 rpymmn. ['pymmosbeie peareHTbl. Makpo-, HOITYMHKpPO-, MUKPO-, YJIBTPaMHUKpOAHIM3. TexHuKa
MOJIyMUKpOaHal3a (OCHOBHbIE omepaiuu). KamenbHble M MHUKPOKPUCTAUIMYECKHE PEaKIUU.
OOHapyxeHre KaTHOHOB. KauecTBEeHHBbIC peaKIMi Ha KaTHOHBI HATPHS, KM, aMMOHHUS, KAJIbIIUS.
O6HapyxeHne aHWOHOB. KauecTBeHHble peakimu Ha anHuoHbl SOs>, POs*, CI, NOs. Anamis
HEM3BECTHOI'O BEIIECTBA (KOHTPOJIbHO-aHATUTUYECKAs 3a/1a4a).

2.4 I'paBuMeTpUYecKHii aHAIH3

I'paBuMeTpuyecKkuii aHaIM3 KAk METOA  KOJMYECTBEHHOro aHaymsa. lIpumenenue
KOJIMYECTBEHHOI'O AHAJIM3a B AarpONpPOMBIIUIEHHOM MPOW3BOJICTBE M 3KOJIOTMYECKOM KOHTPOJIE.
OO6acTv MpUMEHEHUsI TPAaBIMETPHUYECKOTO aHAIIN3a, €ro MpeuMyIlecTBa U HepoctaTku. Oneparmy,
NpUMEHsSIeMbIe B TpaBUMeTpudeckoM aHamuse. OtOop cpemHeld mpoObl. TpeOoBaHMS K BEIMYHMHE
HaBecku. OcaxzaeHue. Beibop ocagutens. YCIoBHS OCaXICHUS KPUCTALIMUECKUX M aMOPQHBIX
BentectB. CoocaxiaeHre. BeiOop MpOMBIBHON JKHUAKOCTH. BBICyIMBaHWE W B3BEIIMBAHHE OCAIKOB.
TpeOoBaHUs K TPABUMETPUIECKON (popMe. AHATTMTHYECKUE BeChl. TeXHHKa B3BelMBaHus. PacueTsl B
rpaBUMETpUYECKOM aHamze. Paktop nepecyera. OnpeneneHne BIAKHOCTH CETbCKOXO03SIMCTBEHHOM
MPOIYKIIUU TPABUMETPUUYECKUM METOJIOM.



2.5. Turpumerpuyeckuii anamus. Cywnocms mumpumempuyeckozo auaiuza. Obnactu
npuMeHeHHus. MeTopl TUTPUMETPUYECKOro aHanu3a. Touka sKkBUBaJIeHTHOCTH. CTaHIapTHBIE U
CTaH/JapTU3UPOBAaHHbIE BellecTBa. M3meputenbHass mnocyna. IlpuroroBneHue CTaHIapTHBIX
pactBopoB. TurpoBanme. Cxopsumuecs pe3yiabrartel. CrocoObl BbIpaXKEHUS KOHIIEHTPALUU
pacTBOPOB B TUTPUMETPUUYECKOM aHATN3€. BbIUKCICHNS B TUTPUMETPUUYECKOM aHAIIM3E.

Kucnommno-ocnosnoe mumposanue. CymHOCTb MeTona. Buubl KHCIOTHO-OCHOBHOTO
tutpoBanus. Kpupas tutpoBanus. Teopuss uHaukaropoB. MHTepBan mepexoja U IOKa3aTeib
TUTPOBaHUA WHIUKaTOpa. Bpibop wuHgukatopa. IIpuroroBneHue CTaHIApPTHOTO pacTBOpa
kapOoHaTa HaTpus. Y CTAaHOBIICHHE TOYHON KOHIIEHTpAIMK (CTaHAapTU3aius) pabodero pacrsopa
COJITHOM KHCJIOTHI 1Mo KapOoHary Harpus. OrmnpeneneHue colepKaHusi TUIAPOKCHIA HaTpusi B
pacTBope (KOHTpOJbHO-aHATUTHYECKas 3aa4a). OnpeaesieHne BpeMeHHOM )KECTKOCTH BOJIBI.

Komnnexconomempuueckoe MUmMposaHue. CymHocTb METOo/a. Peaxiuun
KOMILIEKCO0Opa3oBaHust U TpeboBaHHs K HUM. OnperernsieMble BEIECTBA B KOMITIEKCOHOMETPHUH.
Hcnonp3oBaHne aMUHONOIMKAPOOHOBBIX KHUCIIOT B TATPUMETPHUUECKOM aHaIHU3€e. MeTauIoXpOMHBbIE
WHJIUKATOPHI M TPEOOBAHUS K HUM. DTUJICHAUAMUHTETPAYKCYCHASI KHCTIOTAa M €€ TUHATPUEBAs COJIb
(xomrutekcon — III, DJITA) kak xemaromerpuueckue peareHThl. OnpeneseHne CoaepKaHusi HOHOB
KaJIBIMS B PACTBOPE XJIOPHIA KAIbLHs (KOHTPOJIbHO-aHAIMTHYECKas 3a/1aua). OnpereneHue ooImeit
YKECTKOCTH BOJIBI.

Oxucnumenvno-eoccmarnogumensroe mumposanue. CylnHOCTb. MeTOIbl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOTO THUTpoBaHWs. MHaukaropel, npumensemble B OB-tutpoBanuu. Pacuersl B
OKHCJIUTEJIbHO-BOCCTAHOBUTENILHOM TUTpoBaHMU. [lepmanHranaromeTpusi. XapakTepuCTHUKa METO/A.
OnpenensieMble  BellecTBa B IepMaHraHaromerpud.  IlpeumyinectBa U HEOOCTaTKH
nepMaHraHatoMerpuu.  [IpurotoBieHre  CTaHOAPTHOTO  pacTBOpa  IABEIEBOM  KHUCJIOTHI.
CrangapTu3aliys pacTBopa nepMaHraHara Kajius 1o IaBejeBor kuciaore. OnpeaeneHue coaep KaHus
xenesa (II) B pactBope comu Mopa (KOHTpOJIbHO-aHATUTHYECKAast 33/1a4a).

5. OueHo4YHbIe MaTepUAJbI N0 TUCHUILITHHE
OHGHO‘IHBIG MaTCpHuaJibl MO AUCHUIINIMHC IMPCACTABJICHBI B BHUIC (bOHI[a OLCHOYHBIX
cpencts. [Ipunoxkenne kK pabodeit mporpamMme.

6. MaTepuajibHO-TEXHUYECKOE  YUeOHO-MeTOoAuYecKoe odecnevyeHre JUCHUIIMHBI
6.1 Ilepeuens yueono-memoouuecko2o obecneuenus no OUCYUnIuUHe

Ne | Asrop, Ha3BaHHUE, MECTO U3JAHUS, U3AATEIBCTBO, TOJ U3/AaHUs, KOJIMYECTBO CTPAHULL, PEKUM
n/n JocTyna

Xumus (HeopraHWuYecKass W aHaJUTHYeCcKas). MeToaudecKkue yKazaHusl W 3aJaHus s
1| naGopatopusix 3anaruii/byxaposa A.P.- M., U3x. PTA3Y, 2019.- 30c

Xumusi (HEOpraHW4Yeckass M aHaJIUTH4YeCKas). MeTonuyeckue peKOMEHIAIMU TI0
5 |HM3YYCHMIO NUCIMIUIMHBI M 3aJaHUs JUIA KOHTPOJIBHBIX pabot/byxaposa A.P.— M., Uzn.
PI'A3Y, 2019.- 32 c.




6.2 Ilepeuensd yueOHbIX U30AHUIL, HEOOXOOUMBIX 011 OCEOCHUA OUCUUNTUHBL *

OJIeKTPOHHBIC YUeOHBIC U3TaHUS B DJICKTPOHHO-O0MOmoTeuHbIx cuctemax (ObC)

/o

ABTOp, Ha3BaHUE, MECTO
W3JaHMs, TO U3MaHuUs,
KOJTMIECTBO CTPAHMI]

Cchuika Ha yueOHOe m3nanue B ObC

OcHoBHas

AHamuTHYeCKas XUMUSL:
y4e0HO-METOAMYECKOE ITOCO0Ue
/coct.: B.W. Bepuunus, 1.B.
Bnacosa, T C.B. Ycosa. —
Owmck: U3n-Bo OMI'Y, 2005. —
84 c.

http://window.edu.ru/catalog/pdf2txt/530/42530/21277

AHanuTHYCCKAs XUMUS :
yuebHoe nocodue / M.H.
Jlebenera. —TamboB : U31-BO
Tam0. roc. TexH. yH-Ta, 2008. —
160 c.

http://window.edu.ru/catalog/pdf2txt/836/64836/35927

JononuuTenbHast

Ocraesa, I'. 1O. Xumus.
Teopus, cripaBo4HbIE
MaTepHabl, JJA0OPaTOPHBIC
paboTbI, KOHTPOJIbHBIE
3aJJaHus ¥ IPUMEPDI
pernieHus 3anad: yueo.
nocobue st By30B / I'.1O.
OcraeBa, A.A. Ilanacenko,
E.B. IlonsakoBa; mon oOmei
pen.npod. .M. ITanucosa.—
3-e u3., JOTOJH. U repepad.
—Mocksa : MAJIN, 2013. —
260c. — TekcT: 2NeKTPOHHBIN
// DnEeKTpOHHO-
OuOIIMOoTEYHAs CUCTEMA
"AgriLib": caiiT. —
bamammxa, 2012.

http://lib.madi.ru/fel/fell/fel14E166.pdf

OIEeKTPOXUMHUYCCKHE
nporeccel: ydaeOHoe mocoodue /
I'.I1. XKusotosckas, E.B.
[Iapmait, JI.A. Cunopenkosa,
E.T'. Aaromkuna. — YensOnHck:
Wznarensckuii uentp HOYpl'Y,
2010.—-66 c.

http://window.edu.ru/resource/467/77467/files/EIChem.pdf

6.3 Ilepeuens I1eKmMpoOHHBIX 00PA308aAMENbHBIX PECYPCO8 *

[DneKkTpOoHHBIHN pecypc]

Ne DJIEKTPOHHBII 00pa3oBaTeIbHBIN pecypc Hdoctryn B DOP (cers UHTEpHET, TO0KATbHAS
n/n ceTh, ABTOPU30BAHHDII/CBOOOAHBII 1O0CTYII
1 | Poccuiickas HanmoHabHast OMOIMOTEKa http://nlr.ru/lawcenter_rnb
[D5eKTpOHHBIN pecypc]
2 | Poc Konekc. Konmexcol u 3akonsr PO http://www.roskodeks.ru/
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http://lib.madi.ru/fel/fel1/fel14E166.pdf

3 | Beepoccwuiickast rpaxxaaHCcKasi CeTbh http://www.vestnikcivitas.ru/

1. o(UIIMANILHBIHA CaliT https://www.elibrary.ru/
KPYIIHSHIIEr0 POCCUMCKOTO
HHGOPMAIIMOHHOI'0 HOpTaia B 00JaCTH HAYKH,
TEXHOJIOTMHU, MEAUIIMHELI 1 00pa30BaHMUSL.

2. - GenepanbHblil opTan

N http://www.edu.ru/
«Poccuiickoe o6pazoBaHue.

3. - UudopmanmonHnas cucrema http://window.edu.ru/
«EnmHoe okHO JlocTyna K 00pa3oBaTeabHbIM
pecypcamy».

4. - HayyHas dJIEKTPOHHAs OMOIMOTEeKa https://cyberleninka.ru/
otkpsIToro gocrymna (Open Access).

3. MexnyHnapoaHas
nH(pOpManMoOHHas CHUCTEMA T10
CEIbCKOXO3SCTBEHHBIM HayKaM H https://agris.fao.org/agris-search/index.do
TEXHOJIOTHUSIM.

6. ouLmanbHbINA caiT

https://agris.fao.org/agris-search/index.do

MuHuCTEpCTBA CEIBCKOTO X0351UCTBA
Poccutickoii denepanuu.

6.4 Coepemennvie npogheccuonanvhvle 6azvl OAHHBIX, UHPOPMAYUOHHBIE CRPAGOUHbLE
cucmembl u TUYEH3UOHHOE NPOZPAMMHOE ODecnedeHue

CoBpeMeHHbIEe TPO(ecCHOHANIBbHBbIE 0a3bI JAHHBIX

https://rosstat.gov.ru/ - denepanpHas ciry»)0a rocy1apcTBEHHOM CTATHCTUKH.

https://cyberleninka.ru/ - Hay4Has 3JIeKTpOHHas OMOIHOTEKa OTKpBITOro noctyma (Open Access).

http://link.springer.com/ - MOJHOTEKCTOBas KOJUICKIMs (0a3a MaHHBIX) DJICKTPOHHBIX KHHUT
u3aarenbcTBa Springer Nature.

http://fcior.edu.ru/ - denepanbHbli HIEHTP HHPOPMALIMOHHO-00PA30BaATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexkayHapoaHas WHOOpPMAlMOHHAS CHCTEMa IIO
CEIIbCKOXO3SIICTBEHHBIM HayKaM M TEXHOJIOTHSIM.

http://window.edu.rw/ - Uadopmanuonnas cuctema «EauHoe OKHO 1ocTyna K 00pa3oBaTeNbHBIM
pecypcam»

HNndopmannoHHble CIPaBOYHbIE CHCTEMbI

1.MudopmannonHo-crpaBouHas cucrtema «I'apant». — URL: https://www.garant.ru/

2.MHbopMaLnOHHO-CIIpaBOYHAS cucrema «KoHcynbTaHT Tnrocy. - URL:
http://www.consultant.ru/

JIneH3uoHHOE MporpaMMHoe odecriedyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. n),

OpenOffice, Jltonukc (6ecruraTHoe MporpaMMHOE 00ECTICUeHUE ITUPOKOTO KIlacca),

CUCTEMa JUCTAaHIIMOHHOTO 00yueHuss Moodle (www.edu.rgazu.ru),

Beounap (Adobe Connect v.8, Zomm, Google Meet, Skype, Muparmoauc), mporpaMMHOe
olecriedeHne  BIIEKTPOHHOTO  pecypca  caifta, Bikmouyas OBC  Agrilib wu  Buaeokanan
PI"A3Y (http://www.youtube.com/rgazu),

aHTUBUpYCHOE nporpammuoe odecreuenre Dr. WEB Desktop Security Suite.
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HaunmeHnoBanmue

IIpeqnasnavyeHue Iepeyens
NOMelleHus ropryca, 00opynoBaHus (B T.4. BUPTyaJlbHbIe AaHAJIOTH) H
(aynutopumn) A momemeniy TeXHUYECKHX CPeJCTB 00y4ueHus ™
(ayauTopumn)
s 3anamuii Yu4eOHo- CHeUaTN3UPOBAHHAS MeOeb, HaOop
JNEeKYUOHHO20 mMunda aIMUHUCTPATHBHBIA | JEMOHCTPAITMOHHOTO 000pymoBaHus, mpoekTop EPSON
kopmyc Ne 335 EB-1880, okpaH HAaCTCHHBIH MOTOPHU3WPOBAHHBIN
SimSCREEN
Lna sansamuii VYuebHo- Crnenmanu3upoBaHHas MeOenb,Becbl  anekTpudeckue
cemunapcko2o muna, | AAMHUHHCTPATHBHBIA | (ACOM  JW -1) UFO; Xumudeckue peaKTHBEL,
2PYNNOGbIX kopryc Ne 315 xummueckas mocynaa;Jladbopatopusie creHnbl:  «llytn
KOHCYIbmMayut, MpEBpaILCHUS AMUHOKHUCJIOT B
NPOMENHCYMOUHOU opranuzMe»;«dusuueckue  CBOHCTBA  IpPENEIbHBIX
ammecmayuu yTIeBoA0B»; «OCHOBHBIC KJIaCChl OpraHUYECKUX
coenuHeHu»; [ IpaBuna «MapKOBHUKOBAY,
«3aiineBa»;«3aMelieHre B OSH30JIbHOM Koublie", Bechl
BJIKT M - 500;Kamopumerp KOK -2 — VXIJI
4,2;Nonometp U — 130;PH- MeTpsl, BBITSKHBIC IIKA(bI
Jns VYuebHo- UuraneHsiil 3an. IlepconanbHble KOMIbIOTEpH! 11 mmIT.
CAMOCMOAMENbHOU aIMUHUCTPATUBHBIA | Belxom B MHTEpHET, [JOCTYl B  3JICKTPOHHYIO
pabomol KOpITYC. nH(pOPMAITMOHHO-00pa30BaTEIHHYIO cpeny
YHUBEpPCUTETA
VYuebHo- Crienyanu3upoBaHHas MeOeb, MepCOHAIbHBIC
T1abopaTOPHBIH KommeioTepsl 11 mT. BeIXOom B WHTEpHET, HOCTYN B

kopiryc. Ka6. 320.

SJICKTPOHHYIO I/IH(l)OpMaLII/IOHHO-O6p a30BaTCJIbHYIO

cpeny YHHUBEpCUTETa

Yu4ebHo-
aJMHHHACTPATHUBHBIH
KOpITyC.

Ka6. 105. YuebOnas
ayIUTOPHS ISt
yUeOHBIX 3aHATHIH
00yJaroUXCs U3
YHCJIa MHBAJIA0B U
ymr ¢ OB3.

Crienmanmu3upoBaHHas MeOelTh, Habop JeMOHCTPAIIOHHOTO
000pynoBaHHs. ABTOMAaTH3MpPOBaHHOE pabouee MecTo
JUIE  MHBaJHJOB-KOJSICOYHUKOB €  KOPPEKIIMOHHOM
TEXHUKOW W WHAYKOHOHHOW cuctemon OnCuc 290;
ABTOMAaTH3HPOBaHHOE pabouee MECTO ULt
CTa0OBUISIIIMX W HE3PSYMX  IIOJNB30BaTeNe o
CTalMOHapHbIM BuaeoyBenuuureneM OnCuc 29 ON;
ABTOMaTH3UPOBaHHOE

pabouee MECTO JUTS

craboBUAAIINX W HE3pIYMX  IOJb30BaTeNed ¢
nopTaTuBHBIM BuAeoysenuuutenem OnCuc 207 CF;
pabouee

HE3psTUNX

MECTO JUIS
IIOIb30BaTEIEd C

ABTOMAaTH3MPOBAHHOE
c1a0OBUIAIINX U
guraromed mMammHOW OaCuc 207 CN; AnmapaTHbIN
KOMIUIEKC C (PYHKITHEH BHICOYBETUUCHUS U YTCHUS IJIS
CTA0OBUIAIIMX M HE3pIYNX Noib3oBaTeneit InCuc 207
OS.

12




GEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YYPEXIEHME BBICIIETO
OBPA30BAHUA MUHUCTEPCTBA CEJIbCKOI'O XO3ANUCTBA POCCUMCKOU ®EJJEPAITNI

«POCCUHUCKUN FQCYI[APCTBEHHBIFI YHUBEPCUTET HAPOJIHOI'O
XO35I1CTBA UMEHHU B.H. BEPHA JICKOI'O»
(YHuBepcurter BepHaackoro)

@DoH/1 OLIEHOYHBIX CPECTB /IJIsl POBeIeHNsI TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
arrecTauMu 00y4aromMXCcH M0 JMCUUILIHHEe XUMHUSA (HeOPraHu4YecKasi M aHAJTUTHYeCKAas)

Hamnpasnenue noarorosku 20.03.01 TexHocdepHas 6e30macHOCTh
Hampasnennocts (rpoduib) nporpammel: TexHochepHas 6€30MacHOCTb

KBanudukanus - 6akanasp

®dopwma oOyueHus Dopma oOydeHHUS OUHASI, OUHO- 3204HAs, 320UHAs

bananmixa 2026r.
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1.0nucanue nokasaresjiel 1 KpuTepueB OLEHMBAHNUSA IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHH sl M0 Y4eOHOM TN CIUILINHE

Komnerenunuit HNuauxkarop HaumenoBanue
copMHPOBAHHOCTH YpoBeHb ocBoeHHsT* Iliianupyemble pe3yabTaThl 00yUeHUs OLEHOYHOI0
KOMIIeTeHIH cpeacTsa
3unats (3); 3Haer (yHIaMCHTANbHBIC Pa3leibl OOIICH XWMUH, B TECTUPOBAHUE
OCHOBHBIC IIOHATUSI U 3aKOHBI YaCTHOCTHU XUMHYCCKUE CUCTEMblI U TIPOLECCHI,
OIIK-1 - CrocoGen XUMHH TpH  M3yYCHUH U PEaKIMOHHYIO CIIOCOOHOCTh BEIIECTB, XUMHUYECKYIO
W3yyaT, paspaboTke XAMMKO- UICHTU(PUKAIIHIO, XUMUYECKHE TPOIECCHI
AHAJIM3UPOBATH, TEXHOJIOTUYECKHUX TPOMCXOAAICE B TMOTBE M PACTCHHAX.
‘YmMmeer: Pemars 3aaun Ha pacyeT KOJIMUECTB BEIIECTB,
HMCHOMb30BATE TIponeccos, MCTOZEL BCTYMAIOMMUX B PEAKIUI0 W TIONYYAIOMIMXCS B XOJe
Ouonoruyeckue OKCHCPUMCHTATILHOTO IToporosbIiii pEaKIuy, pPacCUUTHIBATh IMPOIECHTHOE COACpKAHKE
OOBEKTHI M MIPOLIECCHI, | UCCIIENOBAHMS (YAOBJIETBOPHUTEILHO) | DIEMEHTa B BEIIECTBE MO (OPMYJIE, PACCUUTHIBATH
OCHOBBIBAsACH HaA (HHaHHpOBaHHe, IIOCTaHOBKA JI03BI yﬂoﬁpeﬂpﬂ)’] A KOPMOB C HY>XHBIM COOTHOIIECHUEM
3aKOHAaX W u 00paboTka) JIO3UPYEMBIX 3JIEMEHTOB.
3aKOHOMEPHOCTAX DKCIIEPUMEHTAIBHBIX Baajeer: HaBbIKaMU BBIITOJIHEHUST OCHOBHBIX
MaTEMaTUYECCKHUX, JaHHBIX; OCO6eHHOCTI/I XUMHYECKUX onepaunﬁ, HaBbIKaMH CaMOCTOSATCIIBHOTO
dusHUecKuX, IIOBEPXHOCTHBIX SIBJICHHI U OCBOCHHS 3HAHUSIMH, UCIIOJIb3YSI COBPEMEHHEIC
XAMMYECKHX H 0B BEMHEIX CBOICTB 06pa30BaTeJ}LHLIe TEXHOJIOTHH, IPUEMaMH PabOTHI B
6 XUMHUYECKOH JJabopaTopuu
HMOJIOTUYECKUX HAYK U | JUCIEPCHBIX CUCTEM, —
TBepao 3HaeT: (yHIaMEHTANbHBIC paslenbl OOIMIeH | TecT
X B3aHMOCBAAX CTPOCHHC  BCILICCTBA vmm XUMHUH:  XUMHYECKHME€  CHCTEMBI W  TPOIIECCHI,
HOHUMaHW CBOUCTB PEaKIMOHHYIO CIIOCOOHOCTH BEIIECTB, XHMHUYECKYIO
MaTeépruaJioB U MCEXaHHM3Ma UAeHTHUKAIHNIO, XUMHUYECKHE MPOLIECCH
XAMHYCECKHX TPOLECCOB MPOUCXOIAIIEE B TIOUBE M PACTCHHSX.
YMmerb (Y): NpUMEHSTh Veepenno ymeer: Pemrate 3agauyd  Ha  pacyer
3HAHUS 3aKOHOB, METO0B KOJIMYECTB BCIIECTB, BCTYNAIOIIUX B PEAKIHUIO U
(bH?:PI‘-IeCKOﬁ u KOJ'IJ'IOHI[HOﬁ HpOI[Bl/IHyTblﬁ nojgyJyaromuxcss B XOA€ PpCakKluu, pacCHUTHIBATH
XUMHH TS PELICHHUs (xopoirio) TPOLCHTHOE COACPIKAHAE DIEMEHTA B BEIIECTBE MO
LIMPOKOTO KPyra HAy4HBIX U (dbopMyre, pacCUUTHIBATH TO3bI YIOOPEHUA U KOPMOB C
TeXHHYECKHX MPOBIEM B HY>KHBIM COOTHOIICHUEM JTO3UPYEMBIX 3JICMECHTOB.
) YBepeHHo BJIajieeT: MeTOoIaMu HaBBIKAMH
TIPOMBIIIICHHOCTH, BBITIOJTHEHUSI OCHOBHBIX ~ XMMHWYECKHX  OIIEpaIlvi,
HpAMCHSITH HaBBIKAMH CaMOCTOSITEILHOTO OCBOCHHUS 3HAHHSIMH,
OKCIICPUMEHTAIILHBIC HCTIONB3YSI COBPEMEHHBIE o0pazoBatesbHbIC
METO/ABI OIIPEACTICHNUA TEXHOJIOTUH, TIpHeMaMH pPabOTBI B XHMHYECKOH
(PU3UKOXUMHYECKUX nabopaTopun
CBOICTB BEILIECTB U Boicokuii CdopmupoBaBiieecsi CHCTeMaTHYeCKOe 3HAHHE: | TECT
JIMCTIIEPCHBIX CHCTEM; (OTIMYHO) (yHIaAMEHTAllbHBIC pa3leNbl OOMeH XUMHU, B T.Y.
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MapaMeTPOB XUMUYECKHUX
pEaKIUi U TTOBEPXHOCTHBIX
SIBIICHHI; MCTIOJIH30BaTh
CBOMCTBA XMMHUYECKUX
BEILIECTB ISl PEIICHUS 3a1a4
npodecCuoHaIbHON
JEATEIIbHOCTH, IPOBOJNUTD
(pM3UYECKUE U XUMHUYECKUE
SKCIIEPUMEHTBI,
00pabaThIBaTh UX
pe3yJIbTaThl, MOJAEIUPOBATh
($U3NYECKUE U XUMHUYECKUE
TPOLIECCHI;
Baaners (B): HaBbikamu
BBIMTOJTHEHHSI OCHOBHBIX
XUMUYECKHUX ONEepaIni,
HaBBIKAMH CAMOCTOSTEIILHOTO
OCBOCHUSI 3HAHHUSMH, UCTIOJB3YS
COBpEMEHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTUH, TIPUeMaMH pabOThI
B XMMHUYECKOH JJabopaTOpuu

XMMHUUYECKHE CHUCTEMBbl M IIPOLECCHl, PEaKUNOHHYIO
CHOCOOHOCTH BEILECTB, XMMHUUECKYIO HACHTH(HUKALHIO,
XMMHUUYECKHE NPOLECCHl IMPOMCXOAsliee B IIOYBE U
pacTeHMSIX.

CdopmupoBaBiiMecsi cucTeMaTHyeckoe YMeHHe:
pemarh 3agadyd Ha pacdeT KOJIMYECTB BEIICCTB,
BCTYMAIOMIMX B PEAKIUI0 W TOIYYAIOMIMXCS B XOJe
peaKnny, pacCYUTHIBATh MPOILEHTHOE COJNEpKaHHe
JJIeMeHTa B BeUIeCTBE IO (GOpMylie, PacCUUTHIBATH
JI03bI yOOpPEeHUIT U KOPMOB C HY>XHBIM COOTHOLIEHUEM
JIO3UPYEMBIX SJIEMEHTOB.

CdopmupoBaBieecsi CHCTEMaTHYeCKOe BJIajiIeHHe:
METO/IaMH HaBbIKAMH BBITTOJHEHUS] OCHOBHBIX
XMMHUUYECKHUX OIEpaliii, HABBIKAMH CAMOCTOSTEIBHOTO
OCBOCHWHS 3HAHUSAMH, UCIIONB3YS COBPEMEHHEIE
00pa3oBaTeNbHBIE TEXHOJIOTHH, TpueMaMi paboTHI B
XAUMHI9ecKoi mabopaTopuu

2. Onucanue MIKAJ OLeHUBaHNSA

2.1 lllkana oyenusanusn na ymane meKkyuie2o KOHmMpOoJs

®opMa TeKylero OTtcyTcTBUE YCBOEHUS IToporossrit [IpoxBunyThIii (XOpomio) | Beicokuii (0TIM4HO)
KOHTPOJIS (HUKe TTOPOTOBOT0) (YZIOBJIETBOPUTEIHLHO)

Brinonnenue HE BBITIOJIHEHA UJIU BCE Pemeno 6onee 50% 3amanus, HO Pemeno 6omnee 70% BCE 3aJ]aHMs peIIeHbI 03
KOHTPOJIbHBIX 3aTaHUI 3aJITaHUS PEIICHBI MmeHee 70% 3aJIaHKsA, HO €CTh OIINOKHU

HCIIPaBUJILHO
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2.2 lllkana oyenueanusn na ymane npomexdcymouHol ammecmayuu (3auem u IK3ameH, Kypcoeas paboma)

®opmMma
MPOMEKYTOYHOMN
aTTecTalluu

OtcyTcTBHE yCBOCHUS
(HMKe TOPOTroBOrO)

[ToporoBsrii (yIOBIECTBOPUTEIHHO)

IIpoaBUHYTEI (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrImonHeHre UTOroBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHAHT)

Menee 51%

51-79%

80-90%

91% u Ooitee

Brmmmonmnenne
KOHTPOJIEHOU pabOoThI

HE M10Ka3aJl yMCHHE
cobuparp u
CHCTEMaTU3UPOBAaTh
nH(popMaIuio nu3
TEOPETUYECKUX
HUCTOYHHUKOB,
aHaJIM3UPOBATh
MNPaKTUYECKUNA MaTepHuall,
HE OBJIaJeNl METOJUKON
WCCIIE/IOBaHNUS, HE
HPOSIBUII TBOPUECKUI
MOaX0xI U
CaMOCTOSITEIBHOCTD B
aHanmnse, 00OOIIEHUIX 1
BBIBOAAX, HE
apryMEHTUPOBaJ
MPEIOKEHHS, HE
co0Oumoan Bce TpeboBaHuUs
K 0()OPMJICHUIO KypPCOBOMH
paboTHI 1 CPOKOB €€
HCIIOJIHEHHUSL.

TTOKa3ay yMEHHUE COOnpaTh
HH(POPMAITUIO U3 TEOPETHUCCKUX
HCTOYHUKOB, aHAJTU3UPOBATH
MPaKTUIECKUI MaTepua Juis
WLTIOCTPAIAN TEOPETUICCKUX
MOJIOXKCHUH, HETOCTATOYHO OBJIAICT
METOMKOHN HCCIICIOBAHHUS, HE
MIPOSIBIUT TBOPYECKHIA TIOAXO U
CaMOCTOSITEIIBHOCTD B aHANHN3E,
00001IEHNSIX U BEIBOIAX, HE
apryMEHTHUPOBAI TIPEIIOKEHHS, HE
co0Ouoaan Bce TpeOoBaHUS K
oopMIIeHUIO KYPCOBOM pabOThI U
CPOKOB €€ HCIIOTHEHMS.

TTOKa3aJl yMEHHUE COOMPaTh U
CUCTEMAaTHU3UPOBAThH
HHPOPMALIUIO U3
TEOPETUIECKUX UCTOUHUKOB,
aQHAJIM3UPOBATH U TPAMOTHO
WCIIOJIb30BATh MPAKTUICCKUN
MaTepuan JJisl WUTKCTpalui
TEOPETUYECKUX MOJIOKEHUH,
MPOSIBIJT TBOPYECKHIA TOAXO]
1 CaMOCTOSTCIIBHOCTH B
aHaJm3e, HeJ[OCTaTOYHO
apryMEHTUPOBAI BEIBOJIBI U
MIPEJIOKEHHS, HE COOITI0 1Al
BCE TpeOOBaHUS K
oopmMiteHNIO KYpCOBOI
paboThI U CPOKOB €€
HUCIIOJIHCHU .

TTOKa3aJl yMEHHUE COOUPaTh U
CHCTEMAaTHU3UPOBATh
UHPOPMALIUIO U3
TEOPETUIECKUX UCTOUHUKOB,
aHAJTM3UPOBATH M TPAMOTHO
HCTIONIBb30BaTh MPAKTUUCCKHUIH
MaTepua sl WUTKCTpalui
TEOPETUYECKUX MOJIOKEHUH,
MPOSIBIJT TBOPYECCKHUN TIOAXO U
CaMOCTOSITEIPHOCTh B aHAJIN3E,
0000IIEHNSIX U BEIBOJAX,
apryMEHTHUPOBAIT TPEITIOKEHUS,
co0ro1an Bce TpeOOBaHMS K
oopmMiteHuI0 KYpcoBOH paboTHI
U CPOKOB €€ UCIIOJIHEHUSI.
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3. TunoBble KOHTPOJIbHbIE 32JaHUS UM MHbIEe MATePHAJIbI, HE00X0UMbIe /Il OLleHKH
3HAHWH, YMEHHIi, HABLIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YOIIMX 3TANbI
(¢GopMupoBaHusi KOMIIETEeHUMIA B Mpollecce 0CBOEHHUS 00pPa30BaTeILHON MPOrPaMMbl

®OH/I OHEHOYHbBIX CPEACTB /UIAA TEKYIIEI'O KOHTPOJIA

KoMmieKT TecTOB 10 JUCHHUILIMHE /5l TEKYIIero KOHTPOJIs
Kaxxnomy cTyneHTy mpu TeCTUPOBAHUU MO AUCLUUIUIMHE MperocTaBisercs 15 Bompocos,
Ha KaXIbl U3 KOTOPBIX JIaHbI BAPUAHTHI OTBETOB, TOJILKO OJAWH U3 HUX SIBJSIETCS MPABUIHHBIM.
CryneHty HeE0OXOAMMO BBIOpaTh MPaBWIbHBIA OTBET U3 IMPENJIOKEHHBIX €My BapHaHTOB
OTBETOB.
Jns BeITIOTHEHKS TecTa OTBOAUTCS 30 MUHYT. OTBETUTh HE MEHEE, YEM Ha 9 BOMPOCOB.
Pa3nes 1. Heoprannyeckasi xumust
3adanus c evloopom omeema:
1. B 1a0opaTopHbIX yCJI0BHSX PACTBOPHUTEb MOKHO OTAEJIUTH OT PACTBOPEHHOI0
BelllecTBAa:
a) JICKaHTaIlueH; 0) meperoHKoi
B) GUIBTpOBAHUEM; ') OTCTauBaHHEM
2. Ha pacTBOpMMOCTD YIJIEKHCJIOTO I'a3a B BOJIe He BJIUSAET:
a) JaBJICHMUE; 0) Temmepatypa
B) CKOPOCTb IPOITYCKaHUs TOKa rasa;
I') XMMHUYECKOE B3aUMOJICHCTBHUE Ta3a ¢ BOJIOU
3. PacrBopumocTthb BemecTB B psigy AgCl —AgBr —Agl:
a) YBEJIMUYUTCS; 0) yMEHBIIUTCS;
B) HE U3BMCHSETCS; T) YBEIIMUMBAETCS, & 3aTEM YMEHBIIIACTCS
4. Ilo xkakoil popMyJie MOKHO PACCHUTATH MOJIIPHYI0 KOHLIEHTPAIUIO pacTBopa?
a) = m(s-6a) / m(p-pa); 6)C =n/V
Bym=V- p; r) m(p-pa) = m(s-6a) + m (H20)
5. MaccoBast 101 KPUCTAJJIM3AIMOHHON BOJAbI B KPHUCTANIOTMAPATE XJOpHAA
ko0anbTa (II) paBHa 45,38%. @opmy.ia 3TOro KpUCTALJIOTHAPATA:
a) CoClz - 6H-0; 0) CoClz - 4H.0
B) CoCl; - 2H,0; r) CoCl> - H2O
6. Cmemaqm 50 ma 0,1 M pacropa HC1 u 50 ma 0,1 M pacrBopa NaOH.
Moasipaasi koHuentTpanusi NaCl B mosiy4eHHOM pacTBope paBHa (MOJIb/):

a) 0,10; 0) 0,05;
B) 0,20; r) 0,02
7. Ocagok xyopuaa cepeopa (I) Bbimagaer nmpu 100aBJeHMH PAcTBOPa HUTPaTa
cepeopa (I) k pacTBOpYy:
a) NaCl; 0) KClOg4;
B) FeCls; r) KCIO3

8. Cwmemamu 50 ma 0,2 M pacrBopa cyasdara amomunus u 80 ma 0,5 M
pacTBopa xJjopuaa oapus. Macca o0pa3oBaBIIerocs B pe3yJbTaTe peakuuu 0Ca/IKa paBHa:
a) 2,33r; 0) 4,66r;
B) 6,99r; r) 9,32r
9. Yemy paBHa maccoBasi 10ss (%) pacrsopa NaCl, moanyyennoro u3 20r coiam u
80 M BoabI:
a) 10%; 0) 20%;
B) 25%; )40 %.
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10. Kaxkoii 00béM BOABI HYKEeH JJIs IPUTOTOBJIEHUS] PACTBOPAa ¢ MAacCOBOM 10Jiei
20% w3 20 r KOH:
a) 60m; 6) 80mu;
B) 100M; r) 120mu1.
11. Ecan maccoBasi 10/11 cepHOil KHCJIOTHI paBHa 9.8%, To yeMy paBHAa MOJsPHAs
KOHIIEHTPaLusi 3TOro pacTBOPa NpH IVIOTHOCTH paBHO# 1r/mur:
a) 0,01momb/m; 6) 0,1 MomB/7;
B) 1MouB/I1; r) 10Monb/n?
12. Ecan monsipHasi KOHIEHTPAlMsA CepHOM KHCa0ThI paBHa 0,5 mMouab/i1, TO Yemy
pPaBHa MaccoBasi 10JI1 3TOr0 PpacTBOpPa NMPH IVIOTHOCTU paBHoO 1 r/mur:
a) 4,9%; 0) 9,8%;
B) 49%:; r) 98%
13. Kakoii 00béM pacTBOpa TIHMAPOKCHIA HATpusi ¢ MaccoBoil jgojeil 4% wu
IVIOTHOCTHIO PaBHOM 11/MJI HY2KHO JJISi IPUTOTOBJIeHNs 1 J1 1eIUMOJIIPHOrO pacTBopa:
a) 10mu; 0) 100mut;
B) 200M1; r) 500M
14. Yem oTiinyaeTcs mo BeJIMYUHE MOJSAPHAS KOHIEHTPALMS CEPHON KHCJIOTHI OT
MOJIAPHOI KOHIIEHTPAUMH JKBUBaJIeHTa?
a) HUYEM; 0) B 3 pa3a MeHbIIIE;
B) B 2 pa3a Ooubliie; ) B 2 pa3a MEHbIIIE.
15. Yem oTiimyaercs 1o BeJHYHHE MOJISIPHASI Macca JKBHBAJICHTA CyJib(aTa HUHKA
OT ero MOJISIPHO KOHLEHTPaLNHu:
a) HUYEM; 0) B 2 paza OoJbIIIe;
B) B 3 pa3a Ooubliie; ) B 2 pa3a MEHbIIIE.
Kunrou k Tecty

3adanusn c evloopom omeema:
1. HaumeHnb1Iuii pagunyc nMeeT aToMm:

a) so0Sn; 0) 33As; B) 165; r) 15P
2. D1eMeHT, HeBO30YKICHHBbIH aTOM KOTOPOI0 He COJepPKUT HeCHapeHHbIX
3J1eKTPOHOB, - 3TO:

a) Maramii;  ©) yraepon; B) cepa;  T') KpeMHUU
3. 'eomeTpHUYeCKY0 (p)OPMY ATOMHBIXOPOUTAJIEI XapaKTepu3yer:

a) TJ1aBHOE KBAaHTOBOE YHCIIO;
0) m000YHOE KBAHTOBOE YHCIIO;
B) MarHUTHOE KBAaHTOBOE YHCJIO;
') CIMHOBOE KBAHTOBOE YMCIIO
4. BoJbLIIMHCTBO HEMETAJIJIOB OTHOCHTCS K YJIEKTPOHHOMY CeMeiCTBY:

a) S —DJIEMEHTOB; 0) p — DJIEMEHTOB;
B) d- 31IeMEeHTOB; r) f- a1eMeHTOoB.
5. Xumu4yeckomMy JJIeMeHTy, pacnoJjoxedHHomy B IV mepmone, 1A-rpymnme,

COOTBETCTBYET pacnpeacJ€HUE 3JICKTPOHOB 10 JHEPreTU4Y€CKUM YPOBHAM

a)2,8,8,2; 0)2,8,8,1; B)2:8,18,1; 1)2.8,18,2

6. ATOM KaKoOro 3JeMeHTa HMeeT 3JIeKTPOHHYI0 KoHpurypauuio Is? 2s?2p 3s? 3pbds’
a) kKanmui;  0) KambIui; B) Oapwmii; ') HaTpui

7. DekTponHasi KoHpurypauust uona Zn** coorsercryer opmyuie:
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a) 1s°2s°2p?; 6) 15°25°2p%3s°3p°;
B) 15°25°2p®3s°3p°3d'’; 1) 15°25°p?3s°3p54s°3d" ' 4p°
8. Y aroma Ta/uius BaJIeHTHbBIE 3JIEKTPOHbI HAXOASATCH HA OpOMTANIAX:
a) 6p’6s°,6) 65°6s';B) 65°4f';T) 65°5f
9. .Mcxoas u3 aHaIu3a 3JEKTPOHHBIX CTPYKTYP aTOMOB M MOJIOKEHHS 3JIEMEHTOB B
MePUOJANYECKON CHCTeMe YKaKUTe, KaKOi H3 aToOMOB HMeeT O0oJjibllee CPOACTBO K
3JIEKTPOHY:
a) Kalui; 0) xmop; B)Bomopoxm;  T) docdop
10. Hanummre HA00p KBAHTOBBIX 4YHces] JJISA JJEKTPOHOB aToMa HeoHa. CKoOJIBKO
3JIeKTPOHOB MMEIOT 3HaYeHHus m = 1:
a) 4; 0) 3; B)2; )l
11. C kakuM u3 YTBep:KICHHH CBSI3aHO PACHOJIOKEHHE B TMPOCTPAHCTBE Px,
Py.p-opOuTaiei:

a) BJIEKTPOCTATHYECKUM TPUTSHKEHUEM SJ[PA U DJIEKTPOHOB

0) TpaBUTALIMOHHBIM BO3CUCTBUEM Spa HA SIEKTPOHBI

B) DJIEKTPOCTATUYECKUM OTTATKUBAHUEM JIEKTPOHOB

F) B3aI’IMOI[eﬁCTBHeM 9JICKTPOHOB C BHCIIHUM MAariuTHBIM ITOJICM
12. Daekrponnas popmyaa Is?2s’2p3s?3p® orseuaer nony?

a) Ti*"; 6) Br; B)Ca*; r1)S%.
13. CkoJbKO 3HAYEHH MMeeT MATHMTHOE KBAHTOBOE YUCJI0 m JJISl 3JeKTPOHOB S-
NMOAYPOBHS:
a) l; 0)3; B) 5; r) 0.
14. CkoabKO 3HaYeHHH HMeeT MMO00YHOEe KBAHTOBOe 4YHMCJI0 [/ sl 3JIEKTPOHOB
TPeThero YJHePreTH4ecKoro ypoBHs;:

a)2; 0) 3; B) 5; r) 7.
15. Kakoe 3HaueHHMe MMeeT MATHHTHOE KBAHTOBOE YHCJI0 m JUIS JIEKTPOHOB p-
NMOYPOBHSI:
a)3; 0)5; B) 7; r) 1.

Pa3gen 2. AHaIUTHYECKASI XUMUSA
1. B ocHoBe Ki1accupUKAIUN METOA0B THTPUMETPUYECKOT0 AHAJIN3A JIEKUT:
a) croco0 TUTPOBAHMS;
0) TUTl XUMUYECKOU peakuuu; *
B) UCITOJI3YEMBbI HHIUKATOP.

2. KosmmuecTBo r BemecTsa B 1 MJ1 pacTBopa nmoka3biBaeT:
a) MOJIsSIpHasi KOHILIEHTpaIlUs;

0) mpoIleHTHAsT KOHIICHTPAIIUS,

B) MOJISIpHAsI KOHIIEHTPALIUS YKBUBAJICHTA;

r) TUTp. *

3. CTaHIapTHBIM BellleCTBOM B KHCJIOTHO-OCHOBHOM TUTPOBAHUH SIBJISIETCS:
a) CoJIsTHAsI KUCJIOTa;

0) TUIPOKCHU HATPHS,

B) KapOoOHaT HaTpus; *

4. CTaHaIapTU3MPOBAHHBIN PACTBOP B KHCJI0THO-OCHOBHOM THUTPOBAHMU:

a) cojsiHas Kucnora; *
0) maBeseBast KHCJIOTA;

19



B) KapOOHAT HATPUS;

S. IIpu THTPOBAHUM CHUJIBLHOI'O OCHOBAHHMSA CHJIbHOM KHUCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBMIAAAET C TOYKOH HEUTpalbHOCTH; *
0) TOYKa PKBUBAJICHTHOCTH JIC)KUT B IICIIOYHOM 00JIaCTH;

B) TOYKA KBHUBAJICHTHOCTH JIEXUT B KUCIIOTHON 001acTH;

') THTPOBAHUE HEBO3MOXKHO.

6. Ilpu THTPOBaHMM €1200T0 OCHOBAHMSA CHJIbHON KHCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBMAAACT C TOYKON HEHTPATbHOCTH;
0) TOYKa PKBUBAJICHTHOCTH JIC)KUT B IICIIOYHOM 00JIaCTH;

B) TOYKA SKBUBAJICHTHOCTH JIC)KHUT B KUCJIOTHOU obJyacTu; *

') THTPOBAHUE HEBO3MOXKHO.

7. Ilpu THTPOBAHMM CHJIBLHOTO OCHOBAHUS CJIA00H KHCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBMAAACT C TOYKON HEHTPATbHOCTH;
0) TOYKa PKBUBAJCHTHOCTH JICXKUT B IICIIOYHOM 00J1acTh; *

B) TOYKA KBHUBAJICHTHOCTH JIEXUT B KUCIIOTHON 001acTH;

') THTPOBAHUE HEBO3MOXKHO.

8. Ilpu TuTpOoBaHMM €1a00T0 OCHOBAHMA CJIa001 KHCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBMIAAACT C TOYKON HEHTPATbHOCTH;
0) TOYKa PKBUBAJICHTHOCTH JIC)KUT B IICIIOYHOM 00JIaCTH;

B) TOYKA KBHUBAJICHTHOCTH JIEXKUT B KUCIIOTHON 001acTH;

I') TATPOBAHNE HEBO3MOXKHO. *

9. I onpenesieHusi 001IeH KeCTKOCTH BOABI IPUMEHSIETCH:
a) KHCJIOTHO-OCHOBHOE TUTPOBAHHUE;

0) mepMaHraHaTOMETPHS;

B) IUXPOMATOMETPHSI;

') KOMILJIEKCOHOMETpHsL. *

10. /I;1s1 onpenesieHUs BpeMEHHOM sKeCTKOCTH BObI IPUMEHSIeTCHA:
a) KUCJIOTHO-OCHOBHOE TUTpOBaHue; *

0) mepMaHraHaTOMETpPHS;

B) IUXPOMATOMETPHSI;

') KOMIUIEKCOHOMETPHS.

11. UapukaTopoM-KoMILIeKcooOpa3oBaTeieM (MeTALI-HHINKATOPOM) SIBJISIETCS:
a) ¢penondraneun;

0) mypekcun; *

B) METHJIOBBIA OPaH)KEBBIH;

T) JJaKMYC.

12. Kuc10THO-OCHOBHBIM MHANKATOPOM SIBJISIETCS:
a) XpOMOTEH YEepPHBIN;

0) MypeKcH;

B) METHJIOBBIA OPaH)KEBBIH; *

r) MU eHUITAMUH.

13. Kc10THO-0CHOBHBIM MHANKATOPOM SIBJISIETCS:
a) MypPEeKCH/I;
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0) nudennnamus;
B) XpOMOT€H YEPHBIA;
r) peHondranens. *

14. CranaapTHoe BellecTBO B IEPMAHIaHATOMETPHH:
a) MepMaHraHaT KaJus,

0) cepHas KHCIIOTa;

B) IIaBesIeBast KUCIOTa. *

15. CtangapTU3MPOBAHHBIN PACTBOP B IEPMAHTAHATOMETPUM:
a) mepMaHraHar kamus; *

0) cepHas KHCIIOTa;

B) II[aBeJIeBasi KUCJIOTA.

®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOMEXYTOUYHOMN ATTECTAIIUU

DK3aMeH MPOBOJUTCS B BUJIE UTOTOBOIO TecTa. J{Jisi BHIOJIHEHUS TeCTa OTBOAUTCS 45 MUHYT.
Pa3znes 1. Heopranuueckasi xummusi

Bovibepume npasunvhbiti omeem

1. 1o kakoii ¢popmyJie MOKHO PACCYNUTATH MOJSIPHYI0 KOHIIEHTPAUMIO pacTBopa?

a) ® = m(B-Ba) / m(p-pa);

6) C=n/V

B)m=V:p;

r) m(p-pa) = m(s-Ba) + m (H,0)

2. 'eomeTpuyeckyo ¢GopmMy aTOMHBIX OpOMTAJIEH XapaKTepu3yeT:
a) rJaBHOE KBaHTOBOE YHUCJIO;

0) Mo6oYHOE KBAaHTOBOE YHUCIIO;

B) MarHUTHOE KBAaHTOBOE YHCJIO;

T') CIHHOBOE KBAaHTOBOE YHUCIIO

3. ¥ 3j1eMeHTOB OIHOT0 NePUoIa He U3MEHSIETCH:
a) BJIEKTPOOTPULIATETLHOCTD;

0) paguyc atoma;

B) UMCJIO JIEKTPOHHBIX CJIOEB aTOMa;

T') YHCJIO SJIEKTPOHOB Ha BHEITHEM yPOBHE

4. B paay H20 — H2S — H2Se — H2Te moJusipHoCThH CBSA3M:
a) YMEHBIIIAETCS;

0) yBeTMUMBaECTCS,

B) HE U3MEHSETCS;

T') YBEJIMYUBAETCS, 3aTEM YMEHbIIAeTCs

5. I'eomerpuyeckasi popma B moJiexyJsie merana CHa:
a) yrioBas;

0) TpeyroJibHasi;

B) MUpaMUJaIbHAas;

I) TeTpa3gpUuecKas
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6.YcTaHOBHTE COOTBETCTBHE MEK1Y YPABHEHHEM XMMUYECKOH Peakunu U U3MeHeHneM
CTeNeHH OKMCJICHUSI OKMCIUTEISA: K KAaXKI0i Mo3uunu, 0003HA4YeHHOI O0yKBOIi, mogdepuTe
COOTBETCTBYHOIIY IO MO3UIHI0, 0003HAYECHHY 0 HU(POii.

VpaBHEHHE peaKLu V3MeHeHne CTENEHN OKUCIECHHUS

OKMCJIUTENS

a) KoMnO, + S8HCI = MnCl, + 2Cl, + 2KCI + 4H,0 1) Mn'’—Mn"¢

b) 2KoMnO4 + Cl; = 2KMnOg4 + 2KCl 2) Mn"*—>Mn"’

¢) 2KMnOy + 16HCI = 2MnCl, + 5Cl, + 2KC1 + 8H,0 | 3) Mn""—Mn"2

d) 4KMnO4 + 4KOH = 4K;MnO,4 + O, + 2H,0 4) C1%—2CI1!
5) Mn"®*—>Mn*"?
6) 2ClI——C1%

7. YcraHoBHTE COOTBeTCTBHE Me:K1Y GopmyJioi BemecTBa U GopmyiaMu
peareHToB, ¢ Kax/IbIM U3 KOTOPBIX 3TO BelIeCTBO MOKET B3aMMOJAEHCTBOBATh: K
Ka)K10i#l MO3ULMH, 0003HAYEHHOI1 0YKBOM, Mog0epuTe COOTBETCTBYIOILY 0
NO3MIHI0, 0003HAYCHHYIO HU(POIi.

dopmyra BemecTpa DopMyIIBl peareHTOB
a) Fe 1) NaOH, C, Mg
b) KI 2) Cl,, Fe(NO3)3, AgNO;
c) CO 3) Cl,, NaOH, KHCO3
d) HBr 4) Na,SO4, HCI, FeCl;
5) NaOH, C, O,

8.YcTraHoBHTE COOTBETCTBHE MEKIY HA3BAHMEM COJIM M OTHOIIEHHEM ITOM COJIM K
THAPOJIN3Y: K KAaKI0H MO3ULMHU, 0003HAUEeHHOH OYKBOM, Mog0epuTe COOTBETCTBYHIIYIO
MO3ULNI0, 0003HAYEHHYI0 U (DPOIi.

Ha3zBanmue coJiu OTHOLIEHNE K THAPOJIU3Y
a) KapOOHAT HATPHS 1) ruapOIN3 10 KATHOHY
b) cymnedar HaTpHs 2) TUAPOIIU3 TIO AHUOHY
C) aneTar HaTpus 3) TUIPON3 TI0 KATHOHY W aHUOHY
d) xmopun Gapust 4) TuAPON3Y HE MOABEPracTCst

9. YcTaHOBHMTE COOTBETCTBHE MEXKIAY YPABHEHHEM XMMUYECKON peakIuu U HANIPaBJIeHHeM
CMelleHUs XUMHYeCKOr0o PABHOBECHS NPHU YBEJIMYCHUH IABJIEHHUS B CHCTEMe: K KaXKI0
MO3ULNH, 0003HAYEHHOIl OYKBOIi, M0A0epHuTe COOTBETCTBYIOIIYIO MO3UIIMI0, 0003HAYEHHY IO

uudpoi.
®opmyaa BemecTBa HamnpasJjieHne cMeleHNsi XHMHYECKOT0 PABHOBECHS
a) CaCO3u)5Ca0as) + COxry - Q 1) B CTOpOHY MPOJYKTOB PCAKIHH
b) COy + ClynSCOChpt Q 2) B CTOPOHY MCXOJHBIX BEILIECTB
c) Noyp+ 3HynS2NHzp + Q 3) npakTUUECKU HE CMeLaeTcs
d) Cas)+ C0nS2COm + Q

10.YcTaHoBHTE COOTBETCTBHE MEKAY pearcHTaMi M CTCNCHLbI0 OKUCJICHUA aTOMAa-OKHC/IUTEC/IA:

Pearenrtnl CTeneHb OKHCJIEHUS
a) H,O,+H,S= 1)-2
b) CuBr, +Cl = 2) -1
¢) KCIO; + HCl= 3)0
d) HIO; + H.S = 4)+35)+56) +7

11. B npoOupKy ¢ pacTBopom coJin X 100aBHJIH HECKOJIbLKO KameJb Bemecrsa Y. B
pe3yJibTaTe peakluu Ha0I101a/1H BblIeJIeHHE JKeJITO- 3eJIeHOro ra3a. U3 npenJsiosxkeHHOro
nepeyHsi BbIOepuTe 1BAa BellleCTBA, KOTOPbIe MOTYT BCTYNATh B ONIMCAHHYIO PeaKIHIo.

1. HBr
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2. KOH

3. BaCl,
4. KMnOg4
5. HCI

12. YcraHoBHUTE COOTBETCTBHE MEKAY BellleCTBAMU M PeareHToOM, ¢ OMOIIbI0 KOTOPOIro UX
MOKHO OTJIMYHTH JAPYT OT Apyra.

BemecTtsa Pearent
e) ACaCl, u NaCl 1) KOH
f) AI(NO3)su Mg(NO3)> | 2) K»CO3
g) NaxSO4 u BaCl 3) makmyc
h) KOH u KBr 4) HCI
5) AgCl

13. B npoOupky ¢ pacTtBopoM coJin X 100aBWJIN HECKOJIbKO Kamne/b BemecTtsa Y. B
pe3yJbTaTe peakuuu HA0J101a/14 BbleJeHUe JKeJITO- 3eJieHoro ra3a. U3 npensioskeHHOro
nepevyHs BbIOepuTe 1BA BelIECTBA, KOTOPbIe MOI'YT BCTYNATh B ONMCAHHYIO PEAKIHIO.

1. HBr

2. KOH

3. BaCl,

4. KMnO4

5. HC1
14. YcraHoBHUTE COOTBETCTBHE MEKAY BellleCTBAMU M PeareHToM, ¢ IOMOIIbI0 KOTOPOIro UX
MOKHO OTJIMYHTH JAPYT OT Apyra.

BemecTtsa Pearent
a) CaCl, u NaCl 1) KOH
b) AI(NO3)3u Mg(NO3)> 2) K2COs
C) Na>SO4 u BaCl, 3) nmakmyc
d) I'KOH u KBr 4) HCI

5) AgCl

15. Hatpuii npopearnposaJi ¢ Bogopoaom. IIpoayKT peakuuu pacTBOPpUIN B Boje, IPH
3TOM 00pa3oBaJics ra3, pearupyrommii ¢ XJJ0poM, a MOJY4YeHHbIH PACTBOP NMPHU HATPEBAHUH
NpopearupoBaJl ¢ XJI0poM ¢ 00pa3oBaHHeM cMecH ABYX coJieil. Hanumure ypaBHeHunst
ONMCAHHBIX PeaKkuui.

16. LInHK NOJHOCTHI0O PACTBOPUJIM B KOHIEHTPUPOBAHHOM PACTBOPE THAPOKCHIA KAJIHSA.
OoOpa3oBaBMiics NMPO3PavYHbIii PACTBOP BHINAPWJIN, a 3aTeM NPOKAJININ. TBepabIii
0CTATOK PACTBOPHJIM B HEOOXO0AHUMOM KOJIHYECTBE COJAHON KUCIAOTHI. K
oOpa3oBaBuIIeMYyCs PO3PAYHOMY PACTBOPY A00aBWJIH CYJIb(PUI AMMOHHS U HA0JII0AAH
oOpa3zoBanue 0es10ro ocaaka. Hannmmure ypaBHeHHe YeThIpeX ONMCAHHBIX PeaKIHii.
17.B cxeme A! > B2 — C? - D* > E 1,3 — peakuuu coeMHEHHUs; 2 — peaKuusi
3aMenieHus; 4 — peakuus oOMeHa. JlaHHOH cxeMe 0TBe4YaeT MOCIe10BATEIbHOCTb
(mocJjie10BaTeJIbHOCTH) BEILIECTB:

1. Keneso, 6pomun xenesa (I1I), 6pom, 6poMus 1uHKa, KapOOHAT ITUHKA;

2. Oxkcwup xenesa (I11), aurpar xenesa (I11), sxene3o, xmopun xenesa (I11), ruapoxcu
xkenesa (I11)

3. Bbpomup xenesa (II), 6pomun xenesa (I11), sxeneso, monun xene 3a (II), cynsbhun xenesa

(1D
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4. Oxkcup xenesa (II), okcup sxenesa (I1I), okcua anroMuHMS, HUTPAT ATFOMUAHUS,
TUAPOKCHJ AITFOMUHUSA

5. Keneso, oxcup xenesa (11, I1I), okcun maruus, cynbdat maraus, oprodocdar Mmaraus.

KOMIUVIEKT TECTOB 151 npoMe:XyTO4YHOM aTTecTauuu (3a4et, nuddepeHinpoBaHHbII
3a4eT) MO AUCHUIIHHE

3ader MpPOBOAMTCS B BHJE MTOrOBOro TecTa. sl BbIONHEHUs TecTa oTBoautcs 30
MUHYT.

3a4yeT mpOBOAMTCS B BUJE UTOIOBOTO TeCTa. /{7151 BHIMOJHEHUS TECTa OTBOAUTCS 45 MUHYT.
Buvibepume npasunvhwiii omeem

1. CTan1apTHBIM BelIeCTBOM B KHCJI0THO-OCHOBHOM TUTPOBAHUM SIBJISIETCS:
a) CoJIsTHasE KUCJIOTa;

0) TUIPOKCHUT HATPHS;

B) KapOOHAT HATPHS,

I') OKcanaT HaTpHUsL.

2. Ilpu TuTpOBaHMH €1200T0 OCHOBAHMA CJIa00H KHCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBMIAAACT C TOYKON HEHTPATbHOCTH;
0) TOYKa PKBUBAJICHTHOCTH JIC)KUT B IICIIOYHOM 00JIaCTH;

B) TOYKA KBHUBAJICHTHOCTH JIEXKHUT B KUCIIOTHON 001acTH;

') THTPOBAHUE HEBO3MOXKHO.

3. IIpu cTanaapTH3alHA PACTBOPA MEPMAHTAHATA KAJIUSA NPOTEKAET PeaKIus:
a) 4 KMnO4+6H,0=4MnO(OH), | +4KOH+30:7;

0) 2KMnO4+ 5SH2C204+3H2S04=2MnSO4+10CO21+K2SO04+8H>0;

B) 2KMnO4+10KBr+8H2SO04= 2MnSO4+5Br>+6 H2SO4+8H20;

r) 2KMnO4+16HCI=2KCl+2MnCl+5Cl121+8H20.

4. Peakuusi, mo3BoJisIIOIIAs 00HAPY:KUTH HOH B IPUCYTCTBUH JIPYTUX, HA3bIBAETCH:
a) CEJICKTUBHOM;

0) cnenupuIecKoii;

B) aHAJTMTUYECKOM;

I') MACKUPYIOIIEH.

5. Peaknusi 00pa3oBaHusl 0CAJKOB 0€J10Tr0 IIBETA 0KCAJIATOM AMMOHHUSA C HOHAMM KAJIbIIUS,
Oapusi M CTPOHIIMS SABJISIETCS:

a) CEJIEKTUBHOM;

0) criennprUYIECKOl; B) aHATUTHIECCKOM;

I') HE IPOTEKaeT.

6. O0HApPYXKUTH Cy/1b(aT-HOH B PACTBOPE NMO3BOJIAET KAYeCTBEHHAS] PeaKlus:
a) ¢ MOJTMOICHOBON YKUJKOCTHIO;

0) ¢ nudeHImITIaMUHOM;

B) C XJIOPHJIOM Oapusi;

I') C TUIPOKCHJIOM HATpHsl.

7. O0HapyxuTh pochaT-nOH B pacCTBOPE MO3BOJIsIET KAYeCTBEHHAS PeaKIusl:
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a) ¢ MOJIMOICHOBOM JKUIKOCTHIO;
0) ¢ nueHmIaMHHOM;

B) C XJIOPHIOM Oapusi;

T') C TUAPOKCUIOM HATPHSI.

8. IIpu oOHaApYy:KeHUM KATHOHA KAJIUA IJIaMsl MMeeT LBeT
a) JKEJThIi;

0) puoneToBsIii;

B) KUPIUYHO-KPACHBIH;

T') 3€JICHBIN.

8. [Ipu KoMNJIEKCOHOMETPHYECKOM TUTPOBAHUM MCIIOJb3YIOT HHIAUKATOP
a) mudeHUITaM1H;

0) penondraneunn;

B) MYpPEKCHU];

T') METHJIOBBIN OpaHIKEBBIH.

10. Posib MHAMKATOPA B IEPMAHTAHATOMETPHH BbINOJIHAET
a) mudeHUITaMIH;

0) spuoxpom;

B) IIEpMaHIaHaT KaJlus;

r) ¢penondranens.

11.CooTBeTCcTBHE MEKAY ONpeae/asieMbIM BelleCTBOM M CIIOCO00M KHCJIOTHO-OCHOBHOI'O

TUTPOBAHUS

OmnpenensiemMble BElIECTBA CrniocoObl KMCIIOTHO-OCHOBHOTO TUTPOBAHHUS

1. CaCOs3 a) Ilpsmoe TuTpoBaHme

2. NaCl b) OOpaTHOE TUTpPOBaHUE

3. CH3;COOH ¢) TuTpoBaHHE METOIOM 3aMEIICHUS
d) PeBepcuBHOE TUTpOBaHUE

2.CooTBeTCTBHE MEKAY NOCY10i, H300paKeHHOH HAa PUCYHKAX U ee IPHUMEHEeHHueM:

XuMuveckas nocyjaa IIpumenenue

T
[Tomaya TuTpanTa

B .
rOTGOp QIMKBOTHBIX YacTel pacTBopa

e
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B
|7B3B€I_HI/IB8.HI/I€ TOYHBIX HABCCOK

r
B erHFOTOBHeHI/Ie pacTBOPOB YCTaHOBOYHBIX
BEILECTB

4. \/
meI/IFOTOBHeHI/Ie pPacTBOPOB BTOPUUHBIX
CTaH/IapTOB
13.YcTranoBuTE COOTBETCTBHE:
rpynmna KaTHOHOB rPyNIOBO PEAKTUB
1) 2 rpymma a) NaOH
2) 3 rpynmna 6) NH3
3) 4 rpynna B) HCl
4) 6 rpynma r) H> SO4
14.YcTaHoBHUTE COOTBETCTBHE:
1) ucxomHbBIE BEMIECTBA METOAA a) Hy C2 O4H> O
IEpMaHraHaTOMETPUU 6) KMnO4
2) paboune BemecTBa MeToaa B) Na; C> O4
HepMaHTraHATOMETPUH r) [(NH)4 ]2 C2 04

15. JIonoJHUTh:
a) U3 PUKCAHAIOB TOTOBST PACTBOPHI C TOYHO 3a/IaHHOM KOHIICHTPAIMCH
0) TUTp MOKA3BIBAET COJCPIKAHNE MACCHI BEIIECTBA B €AMHUIIE 00beMa pacTBOpa
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