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1.IlnanupyemMsble pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEHHbIE C INIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OITOII

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp no nampaBienuro moarotoBku 35.03.04 ArpoHomus T0KEH OBITH MOATOTOBIICH K Pe-
MICHUIO 3aaa4dy HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU CJICAYIOLICTO THUIIA: MPONU3BOACTBCHHO-
TEXHOJIOTHYECKOM.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, TPAKTUUECKAE YMEHHS 1 HABBIKH
10 XMMUU O0IIIEeH, HEOPTAHNYECKOW M aHAJTUTHIECKOM, KOTOPBIA HEOOXOIMMBI JIJIsI YCBOSHUS TPOdUIIn-
PYIOIIUX TUCIUILINH, 00SCTICUNBAIM TOHUMAHUE U OCBOSHHUE METOJIOB aHAIM3a M 3aKJIabIBAIM 0a3uc
IUIs1 TIOCTIEYIOIeH MPaKTUYeCKONH pabOThl B COOTBETCTBHU C POPMHUPYEMBIMU KOMITETEHIIUSAMU

3agaum JMCHUILIMHDBI:
- MOJIYYUTh 3HAHUSA MO TEOPETUUYECKUM OCHOBAM XMMHHM HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BaXHEHIINX XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTh MPEJACKa3bIBaTh BO3MOKHOCTb U HAMPABJIEHUE MPOTEKAHUS XUMHUYECKUX PEAKLUI;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIIECTBA U €0 XUMUYECKUMHU CBOMCTBAMM ;
— TI0JIb30BAThCA COBPEMEHHOW XMMHYECKONM TEPMHUHOJIOTHEN;
— BBIpAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPAaTOPHBIM O00OPYJOBAaHUEM, XUMHUUYECKOU TIO-
CYIOi U U3MEPUTEILHBIMH PUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJOB XUMHUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKMA PACYETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— IS TIOJyYEHUs IOCTOBEPHBIX PE3yJbTaTOB aHAIN3a, HAYYUTh CTATUCTUYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIBTATOB.

1.2.KomMneTeHUMH U HHAMKATOPBI UX JOCTHKEHH I

OIIK-1.CnocobeH pemiate THUIMOBBIEC 33a4l IPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE 3HAHUM OcC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYeCKHMX W €CTECTBEHHBIX HAyK C IPUMEHEHHEM HWH(POPMALUOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA.

Kox u HaumeHnoBanue
I/IHI[I/IKaTOpa JOCTHUIKEC-
HHUS KOMIIETEHIINH

dopmupyembie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaY‘-IHBIX
JTUCIUTIIMH TSl peliie-
HUS CTaHI[apTHBIX 3a-
na4 B 00JIaCTH arpoHoO-
MHUU C HpI/IMeHeHI/IeM
nH(pOpPMaIMOHHO-
KOMMyHI/IKaI_II/IOHHBIX
TEXHOJIOTHI

OOyuaromuiics JOKEeH
3HATh: CBA3b MEKIY
CTPOEHUEM BEILIECTB U
NX XUMHYECKUMH CBOM-
CTBaMH; OCHOBHEIC XH-
MHYECKHE 3aKOHEI U
MOHSTHUSA; PAKTUYECKOE
MPUMEHEHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BCIIIECTB B CEIIBCKOXO0-
3515iCTBEHHOM MPOU3-
Boactee (b1.0.37-3.1)

OOyyJaromuiicst TOJIKEH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOI
Y CIIPaBOYHOU JIUTEpa-
TypOM; UCIIOIb30BAThH
CBOMCTBAa XUMHUYECKHUX
BEIIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHUKaI[MOHHBIX
texnonoruii (b1.0.37 —
V.1)

OOyuaromumiics A07-
JKEH BJIAJIETh COBpE-
MEHHOM XMMHYECKOMN
TEPMHUHOJIOTHEN B 00-
JIACTU XUMUU Heopra-
HUYECKOHN 1 aHAJIUTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHHS
¢ mabopaTopHBIM 000-
PYZIOBaHHEM H TTOCY-
IO ; 3HAHUSAMH IO TEO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/IOB
ananu3a (b1.0.37 —-H.1)

2.Mecto qucuuniauHbl B cTpykrype OITOII
JucuunnrHa «XHUMHUsl HEOpraHWYecKas M aHAJIMTHYECKas» OTHOCUTCS K JAUCLUIUIMHAM 00s13a-
TEJNBHOM YacT OCHOBHOM npodeccroHaibHONM 00pa30BaTeIbHON IPOTpaMMbl OaKkajiaBpHara.




3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

O0BEM auctuiuInHbl coctapisger S 3auéTHrIX enunuil (3ET), 180akanemMuueckux vaca (nanee va-
ca). Jlucuumnuna uzyqaerca B 1 cemectpe

3.1. Pacnpenesnenne o0beMa JMCHMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHOM paboThI KonnuecTBo yacos

KonraktHas paborta (Bcero), 30

B TOM 4HcJe NPaAKTH4YecKasi NOATOTOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 48
ITpakTnueckue 3ansatus (113) -
CamocrosiTesibHas pa6ora cryaeHtoB (CP) 73
KoutpoJsb 27
HToro: 180

3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM

Ounas ¢popma o0ydeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaumeHnoBanue pa3ienoB 1 TeM = 5
TEMBI 4acoB 6ota cp | g g
J | JI3 | 113 i
1 2 3 4 5 6 7 | 8
Paznen 1. Obmas xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 14 2 6 - 6 | x
1.2. | CKOpOCTh M SHEPreTUKA XUMHUYECKUX PEAKIIUN 12 2 4 - 6
1.3. | PactBOpHI 12 - 6 - 6 | x
Crpoenue atoma, nepuoanueckuii 3akox /1. 1.
1.4. 12 6 - - 6 | x
MenzeneeBa 1 XUMUYeCKasi CBSI3b
1.5. | OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH 14 2 6 - 6 X
1.6. | KomiuiekcHble coeiMHEHUS 12 2 4 - 6 | x
Pa3nen 2. Xumus 3J1eMEHTOB
2.1. | XuMus S-3J1€MEHTOB 12 2 4 - 6 | x
2.2. | XuMus p-2J€MEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-37€MEeHTOB 12 2 4 - 6 | x
Paznen 3. Xumus aHanutuyeckas
Brenenue. Knaccuduxarus MeTo0B aHain3a 1
3.1. | TpeboBaHMst K HUM. MeTpOJIOTHS M CTAaTUCTHYECKAs 8 2 - - 6 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHATHS THTPUMETPUYECKOTO aHAIN3A 17 4 6 - 7 | X
3.3. | CyniHocTh IpaBUMETPUUECKOT0 aHAJIN3a 10 2 2 - 6 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 48 - | 73] 27

4. CTpyKTypa U coiepkaHue M CUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATOTOBKY

[IpakTHyeckast MOATOTOBKA MPHU pean3alui Y4eOHBIX MPEIMETOB, KypCOB, AUCUUIUIMH (MOIY-
Jieil) opraHu3yeTrcs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
MHBIX aHAJIOTUYHBIX BUAOB y4eOHOW IEsITEeIbHOCTH, MPEAYCMATPHBAIOIIMX ydacTHe OOy4aroIIHUXcCs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.




HpaKTI/I‘ICCKaSI IIoATOTOBKA MOXKET BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpBIC TPeIyCMaTPHUBAIOT Tepeaady ydeOHou mHbopmaruyu oOydarommmMcs, HEOOXOIUMOMN IS 1O-
CJICAYIOIIETO BBINMOJIHEHHs paboT, CBA3aHHBIX ¢ OyayIel mpodeccuoHaNnbHOM AesTeTbHOCTBIO.

PexomenayeMbIii 00bEM MPAKTUYECKOM MOATOTOBKH (B MPOILIEHTAX OT KOJMYECTBA YacCOB KOH-
TaKTHOH pa0OThI) I TUCIHUILINH, PEATH3YIOIINX:

- obmenpodeccuonansubie kommnereHiuu (OIIK) ot 15 mo 50 %
4.1. ConeprxaHue QTMCUUIITHHBI

Pa3zgen 1. O6mas xumusa

IloHSITHSI M 3aKOHBI CTEXMOMETPHH.

Moub, ocTosiHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKHU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHST MACChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI T'a30-
BOT'O COCTOSIHHS BEIIICCTBA.

CKOpOCTh U PHEpPreTuka XUMU4eckon peakuuu CpenHss U UCTUHHAsA CKOPOCTh XUMHUYECKOU peak-
11r; GaKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIUU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOLIMX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XMUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHre AppeHunyca, SHEPTHs aKTUBAIMH, SHEPTETHUCCKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTalau3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YYCHHUS O CKOPOCTH XUMHYECKON peaKkluu B XH-
MUH, OMOJIOTUU M CEITBLCKOM XO3SHUCTBE; 3aKOH JCHCTBYIONIUX MAacC JJII XMMHYECKOTO PaBHOBECHSI,
npunuun Jlelllarense, pojap XUMUYECKUX PAaBHOBECUM B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITBIC, 3aKPBITHIE, H30JIMPOBAHHBIC, TOMOTEHHBIC M T€TEPOTCHHBIC; BHYTPCHHSS YHEPTHUS, SHTAIBITHS,
TEIIOBOM 3(PPEeKT XUMUYECKOW peakInuu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun [ mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peakuuu.

PacTBOpbI

MomnsipHasi KOHIIEHTpaLMsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJIEHTa, MaccoBas J0Jisi, TUTP, TEPMO-
JTUHAMUAYECKHE TIPUYMHBI 00pa30BaHMS PACTBOPOB; (PU3MUECKHE M XMMHUYECKHUE CHUJIIBI, 00YyCIIaBIIMBarO-
e 00pa3oBaHUE PACTBOPOB; OTIUYHE CUIBHBIX JJIEKTPOIUTOB OT CIA0BIX; THUIIBI CHIIBHBIX 3JCKTPOJIH-
TOB; THApATallUsl UOHOB, IMEPBUYHAS W BTOPHYHAS THAPATHBIE O00OJIOYKH, KPUCTAIUIOTHAPATHI; aKTHUB-
HOCTh, KOO(D(PUIIMEHT aKTUBHOCTHU; TUIBI CIA0BIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
ca0ObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOJOPOAHBIA M THAPOKCHIBHBIN IMOKa3aTeIn
pPacTBOPOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI ¥ CTENICHU TUJIPOJIN3a COJIeH; 3HaUYCHHUE PACTBOPOB CHIIBHBIX M CJIA0BIX AJIEKTPOJIUTOB B XUMHH,
OMOJIOTHH U T€OXHMUH.

Crpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa u XuMHU4eCKas CBSA3b.

OCHOBHBIE PUHIUTIBEI KBAHTOBOW TEOPUHU CTPOCHHS BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE M CIIMHOBOE; YHEPTreTUYCCKHNE YPOBHHM M MOJYPOBHH aTOMa; MPHUHIIUIIBI 3aI0JTHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aTOMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laymu, mpaBuno XyH[a; 31ek-
TPOHHBIE EMKOCTH OpOMTAJICH, TTOMYPOBHEH U ypOBHEH aTOMa; CIIOCOOBI 3aMMCH JIEKTPOHHBIX (HOPMYIT
aToMa; COBpeMeHHas (hOPMYJIHUPOBKA MEPUOJAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJUUYECKON CHCTEMBI;
npaBuiio KieukoBCKOro; MEpHOINIHOCTh M3MEHEHHS CBOMCTB aTOMOB AJICMEHTOB: SHEPTUH HOHU3AIUH,
CPOJICTBA K AJIEKTPOHY, SJIEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBSI3b PACTIPOCTPAHCHHOCTH XUMHUYECKUX JIEMEHTOB C UX TOJIO)KCHUEM B MEPUOJIMYECKON CH-
CTEME, MaKpO- U MUKPOA3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3HU; XaPAKTEPUCTUKH CBS3EH: 2JIEKTPUUECKUE
JUTIOJIbHBIE MOMEHTHI, d(PPEKTHUBHBIC 3apsiabl aTOMOB, CTETICHh MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LUIEHHOCTh, SHEPTUs U JJIMHA CBS3U.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHSI OKUCIUTEIbHOBOC-
CTAaHOBUTEJIBHBIX PEAKIMK; OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE TOTCHIMANBI; ypaBHeHHe HepHcra;
onpeJieJieHue HampaBieHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIBIO
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IMOTEHIIUAIOB, POJIb OKUCITMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B
MpUpPO/IE.

KoMniekcHbIe coeTMHEHN.



CrtpoeHre KOOPAMHALMOHHOM CcQepbl KOMIUIEKCHBIX COEIMHEHHN: KOMIUIEKCOOOpa30BaTelb, JIH-
rasjpl, JOHOPHBIE aTOMBI JIMTAHJIOB, I€HTATHOCTh, KOOPJANHALIMOHHOE YUCIIO, TEOMETPUS KOOPANHALIN-
OHHOH cdepbl; BHENTHeCEepHbIE HOHBI; KOMIUIEKCH C XeIaToO0Opa3yIONIMMH M MaKPOIUKINIECKUMHI
JUraHAaMH; yCTOMYUBOCTh KOMIUIEKCHBIX COEIMHEHHMI B PAaCTBOpPax, KOHCTAHTAa YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (PaKTOPBI, BIUAIOUINE HA YCTOMYMBOCTh KOMILJICKCHBIX COCIMHEHHUH B PacTBOpax:
TeMIeparypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsa  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUE€HHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pasznesa 2. XumMus 3J1€eMEeHTOB.

XuMus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C 3JIEKTPOOTPUIIATEIHLHBIMHU AJIEMEHTaMH, UX TOBEACHUE B BOJHBIX
pacTBopax, ruapaTanusi NpoTOHA; THAPHUIBI IIEIOYHBIX U IIEI0YHO-3eMEIbHBIX METAJIOB, UX COJIE00-
pa3HbIil XapakTep, TMIPHUI-UOH KaK BOCCTAHOBUTEIND U JIMTaH; BOJOPOIHAs CBsI3b, €€ 3HAUEHUE B IIPU-
poze; BoAa, TeOMETPUS U CBOMCTBA €€ MOJIEKYJIbI, CTPYKTYpa JIbJIa U KUAKOM BOJbI, XHUMHUYECKUE CBOM-
CTBa BOJIbI, BOJIa KaK PAaCTBOPHUTENb U JIMTAH], 3HAYCHHE BOJOPOJa KaK Haubosee pacipoCTPaHEHHOTO
aneMeHTa BeeneHHOM, Boia B CETbCKOM XO3SIHCTBE, 9KOJOTHYECKHE aCTIeKThl BOAOIOJIb30BAHUS; 001IIHe
CBOWCTBA 3JIEMEHTOB [A-TIOATpYNIIBI; MIETOYHBIE METaUIbl KaK BOCCTAHOBUTENM, 00Opa3oBaHHe OUHAp-
HBIX COEIUHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAJUIOB KaK BakKHEWIas XxuMmuyeckas ¢popma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKLUUU OMHAPHBIX COCAMHEHHUH C BOJOI;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJIOB, BHICOKAs PAaCTBOPUMOCTb COJIEH HIEJIOYHBIX METall-
JIOB B BOJI€, KPUCTAJUIOTHAPATHI; KOMIUIEKCH KATHOHOB HATPHUS U KAIHUS C OMOMOJIEKYIaMH, KATHOHUTBI
Y MOHHBIN OOMEH HaTpUs U Kallus U JPYTUX OJHO3APSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATPUH U Ka-
JIMU KaK KOMITOHEHTBI TIOYBBI U IIOYBEHHBIX PACTBOPOB, KAJIMM KAaK 3JIEMEHT IMUTAHUS PACTCHUM, KaJIUN-
HBIE yIOOpEHHs, KpYyrOBOPOTHl HATPUS M Kallus B Mpupoje; odmmme cBorcTBa IIA-moarpynmsr;, amdo-
TEPHOCTb OEpUIIIUS, €ro OKCHIAa M TUAPOKCH]A, TOKCHYHOCTh OCpUIUIUS U €ro COeAMHEHUH; (pusnye-
CKHME U XMMHUYECKHE CBOMCTBA MarHus M KaibLysl, UX BOCCTAHOBUTEIIbHBIE CBOMCTBA, KATHOHBI MarHus 1
KaJbIMsI KaK BaKHEHIIMe (OpMbI CYIIECTBOBAHHUS ATHUX JIEMEHTOB B IPHPOJIE, CBOMCTBA 3THX KaTHO-
HOB; Pa3JIM4YM€ B pPACTBOPUMOCTH COJIEM MarHusl U KaJIbLMS U COJIEH HATPUsS U KaJlns, KPUCTAIIOTHIpa-
THI; KOMIUIEKCHBIE COSMHEHNS] MarHKs ¥ KaNbIUs ¢ XenaTooOpasylomumunuranaamu, Mg?t u Ca®* B
KMBOH KJIeTKe, poib Maraus B xmopodumie, Mg?* u Ca’* B GepMEeHTaTHBHBIX PeaKIUAX; MaTHUH U
KaJIbIIMHA KaK MHUTATEIbHbIE KOMIIOHEHTHI TI0YB, UX HOHOOOMEHHOE IOBE/IEHUE B TIOYBAX, )KECTKOCTh BO-
JIbl, N3BECTKOBAHUE M U3BECTKOBAHUE TIOYB.

XuMus p-2JIeMEHTOB.

OO6mme cBoiicTBa 3nmeMeHTOB [IIA-MOATpYNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTUX 3JIEMEHTOB MOATPYIIBI, MPeodiiajaHue KOBAJIEHTHOTO XapaKTepa CBA3eH B coelnHe-
HUSX OOpa W JBOWCTBEHHBIN XapaKTep CBs3el allfOMUHUS, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHNU O0pa: OKCHUJ, OOpHbIE KUCIOTHl U UX COJH; (PU3HU-
YecKUe M XMMHUYECKHE CBOICTBA METAJUIMYECKOTO aTIOMUHUS, BaXKHEHUIINE XUMHUUYECKHUE CBOICTBa OU-
HApHBIX COCIMHEHUN AJIOMUHUS;0KCUIBI U THIPOKCUABI AIFOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTepHOCTH THX COeIMHEHH, PeaKluy UX B3aMMHOIO MpeBpallieHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUS U MOBEJIEHUS B PacTBOpPAxX; COJIM AJTIOMUHUSA, UX KPUCTAIUIOTUAPATHI, pACTBOPUMOCTH B
BOJIE U TUIPOJM3; KOMIUIEKCHbIE COCIMHEHHUS AIIOMHUHHMS; OOp M aTlOMUHUN B OumocucTeMax; obiue
CBOMCTBA 37eMEHTOB [VA-NOArpynnbl; XMMUsI HEOPTaHUYECKUX COECOUHEHMM yriepoja: aJjOTPOIIHbIE
MoaU(UKAIK YIIIepo/ia, OKCHUJIBI YIIIepo/ia, YTodbHasl KUCI0Ta U €€ COJIW; 3HaYeHHE YIIIepoJia B Cellb-
CKOM XO3sIiICTBE; KPyrOBOPOT YIJIEpo/ia B IPUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YIiiepoaa; ocoOeH-
HOCTH XMMHMYECKUX CBOMCTB KPEMHHMSI; OKCUJ KPEMHUS, KDEMHUEBBIE KUCIOTHI U UX COJIM; KPEMHE3EM,
CHJIMKATBI, aJTIOMOCHIJIMKATHI KaK MOYBOOOpa3yolue MaTepralibl, UX 3HaU€HUE IS TUIOJOPOIUS MOYB;
MPUMEHEHHE CHJIMKATOB W JIPYIMX COCAMHEHMH KPEeMHHs; OCOOCHHOCTH XMMHHM TepMaHHs, OJioBa U
CBHHIIA, SKOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYMIIBI; OCOOCHHOCTH
XUMHUYECKHUX CBS3E€H a30Ta ¢ BOJAOPOJIOM, YIVIEPOJAOM M KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEyCTOWYN-
BOCTb OOJIBIIIMHCTBA XMMUYECKHX COCIMHEHUN a30Ta, €€ MPUYMHBI U MPOSBICHUS B XUMUH U MIPUPOJIC;
XUMHUYECKHE CBOMCTBA MOJIEKYJSIPHOIO a30Ta; aMMHAK M €ro NMPOU3BOJHBIE; OKCUIBI a30Ta, a30THa,
a30TUCTast U a30THOBATHUCTAsl KUCIOTHI M MX COJIM; OCOOEHHOCTH a30Ta KaK OMOT€HHOTO 3JIEMEHTa, a30T-



coJieprKaIrire OMOMOJIEKYIIbI, UX 3HAUYCHUE B )KU3HEACATEIbHOCTA PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPYTOBOPOT a30Ta B MPUPOJIE, a30THBIE YAOOPEHHUs, IKOJIOTH-
YECKUE ACTEKThl UX MPUMEHEHHs, OCOOCHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHu# docdopa B 3eMHBIX YCIOBHSIX, OKcHUbI ocdopa; oprodochopHas KUciIoTa u €€ CoJid, KOH-
JIeHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduika MoBeneHUs W 3Ha4YeHHEe coeauHeHWi (ocdopa B Omocucremax; 3HaueHue Qocdopa Kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hocopHbie yaoOpeHHs U IKOJIOTUIECKHUE aCTIeK-
THl MX HCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMEHTOB VIA-NMOATpyNIbI, MONCKYJISIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOJAMHAMUYECKAsI YCTOMUYUBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
J1a; OKCHUJbI, KUCIOPOACOJEPKAIIUE KHUCIOThl, OCHOBAHMS, COJM KHUCIOPOJACOAECPKALIUX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COEIUHEHHI; MepOKCH BOJOPOAa U APYrue MEpPOKCUIIbI, MOJIe-
KYJISIPHBIN KHCIOPOJ B OMO’HEPreTHuKe, poiib (PyHKIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPy B OHO-
MOJIEKYJIaxX, SKOJIOTHYecKasi pojib KHCIOpOJia U 030Ha aTMOC(epbl; 0COOEHHOCTH XUMHUYECKUX CBsI3el
Cepbl; OKCUBI CEPBI; CEpHAsi KUCIOTa U €€ COJIM; CEPHUCTAsi KUCIIOTa U €€ COJIM; CEPOBOAOPO]I U MOJIH-
cynbdansl, cynbGUIBI U MOTUCYIb(PHUABI;, cepa KaKk OMOTEHHBIN AJIEMEHT; MpPUMEHEHUE Cyiab(aToB U
JIPYTUX COETMHEHUM Cephl B CEIbCKOM XO35IHCTBE, IKOJIOTUYECKAsl OMIACHOCTh CEPHUCTOIO rasa; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOcTBA 311eMeHTOB VIIA-MoArpyIbl; cTeneH! OKUCICHUS TAJIOTCHOB B COSAMHECHHU-
sIX, OCOOCHHOCTH CBSI3€H, TepMOAMHAMUKA U CTPOCHHE COoeMMHEeHHMH ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAst KMCIIOTa U €€ COJIM; XJIOPOBOJOPO/, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIOKUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B XKUBOM KIIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOAUMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH Cpelibl;
UCTIOJIb30BaHUE COCIMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-371eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIJIOB; COCIUHEHUSI XPOMa B CTENEHSIX OKHUCIIE-
Hus +3 u +6; coenuHeHuss MonrbneHa (VI); coenrHeHnsT Maprasiia B CTETICHIX OKHCICHHS +2, +4, +6 1
+7; ponb COeNMHEHU XpoMa, MOJUOIeHa, MapraHIla, kKelie3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YeJIOBEKa M >KMBOTHBIX; COCIMHEHUS XKejle3a B CTEMEHSIX OKUCIeHHS +2 U +3, COeIMHEHHUs KO-
0anbTa B CTEMEHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MeH B CTETEHAX OKHCIeHUS +1 U +2; coelMHEeHUs [IMHKA, KaJIMUs U PTYTH; POJIb COEAMHEHUH XpoMma,
MoNIMOIeHa, MapraHIia, xele3a, HUKeJs, MeU U IUHKA B J)KU3HEIEATETbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCUYHOCTh COETUHEHHUM KaJMUS U PTYTH.

Pasznea 3. Xumusa anajJuTn4deckas.

Teoperudyeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HH OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXUMuu U 3xosoruu. Knaccudukanus MeTofoB aHanuza; TpeOOBaHUS K METOJaM aHalln3a; U3-
MepUTEIbHAas MOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUUYECKON XUMUU. OCHOB-
HbI€ THUIIBI PEAKIMH, HCHOJIb3YEeMBIX B aHAJIUTUYECKON XHWMHUHU: KHCIOTHO-OCHOBHBIC, OKHCIIECHHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOIECCHI OCAXIACHUS-PACTBOPEHUS. MeTpoornueckue
OCHOBBI XMMHYECKOTO aHalM3a: aHAIUTUYECKUN CHUTHAJI M TMOMEXH, Kiaccu(UKaAIuUs MOrpenrHoCcTei
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyIbTAaTOB aHAJIN3a, IOKA3aTeIn
MPaBWJIBHOCTH U MPELM3UOHHOCTH, JOBEPUTENbHBIM HHTEpBAJ, CIIOCOOBI MOBBIIEHUS TPABUIBHOCTH U
MPEU3HUOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHATN3A.

TurpuMeTpuyecKuil aHAIU3.

CymHOCTh METOJa, MPUTOTOBICHHE PA00YNX M CTaHJAPTHBIX PACTBOPOB, MIEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MTPUEMbI TUTPUMETPUUECKUX OIpeneieHui (mpsiMoe, 00paTHOe TUTPOBAHUE U 3aMECTHTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBAHMS, pacyeThl B THTPUMETPUUYECKOM aHaiu3e. KHCI0THO-OCHOBHOE TUTPOBAaHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHHUE
METO]1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHre KapOOHATHON JKECTKOCTH BOJbI, ONpeesieHue
CoJIeii aMMOHHUS M a30Ta OpraHNYecKux coenuHeHuit mo Keenpnanro, onpenenenue gpochopa. Komrnek-
COHOMETPUYECKOE TUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKaYyKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METATUHIUKATOPBI, MPAKTUYECKOE MNPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:



orpeJieieHue OO0IIeH KECTKOCTH BOBI, ONpEeIeHHe MarHus M KaJbLUs MPU COBMECTHOM IPHUCYT-
CTBHUH, OTIpeJICIICHUE AITOMHHNS, onpeiesieHne Meau. OKHCIUTENIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE!
TEOPETUYECKHE OCHOBBI METO/a, NPUPOJa CKayka TUTPOBAHMUS B OKHCIMTEIbHO-BOCCTaHOBHTEIHHOM
TUTPOBAHHH, TIEPMAHTaHATOMETPHS, HOJJOMETPHSI, XPOMATOMETPHSI, OKUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
U IpyrHe WHAMKATOPbI, UCTIOIb3yeMbIe B KHUCIOTHO-OCHOBHOM TUTPOBAHHUH, IPAKTUYECKOE IIPUMEHEHUE
METO/la OKHCIHTEIbHOBOCCTAHOBHTEIFHOTO TUTPOBAHMS: IIEPMAHIaHATOMETPUYECKOE OMpe/IeIeHue
KeJe3a, HOJTOMETPHUECKOE ONPENICTICHNE Mel, XpPOMaTOMETPHUECKOE ONpeieTieHHe KeJe3a; TUTPOBa-
HHE TI0 METOJy OCaKACHUS, IPUPO/a CKadKa TUTPOBAHHS B METOJIE OCAXKICHHUS, apreHTOMETPHSI, CIIO-
COOBbI YCTAaHOBJICHHUS TOUKH YKBHUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTHUECKOE PUMEHEHNE TUTPO-
BaHUS 110 METOJIy OCAXICHUS: OIIPEICIIEHUE TaJIOTeHH I-HOHOB.

I'paBuUMeTpHYecKHUil aHAIN3.

CymrHocTs MeTo1a, (hopMa OCaKACHUS M IpaBUMETpUUEcKast Gopma, MOITHOTA OCAXKICHUS, TPUIH-
HBl 3arpsi3HEHHS] OCAAKOB, (HMIBTPOBAHHE M NMPOMBIBAHHE OCAJKOB, BHICYIIMBAHWE M TPOKATHBAHHE
OCaJIKOB, PAacyeThl B TPABUMETPUUYECKOM aHANM3€, MPAKTUUYECKOe MPUMEHEHUE METOJIa TpaBUMETpHUe-
CKOTO aHaJIM3a: OIpEeeICHUE BOBI, ONPEIeTICHNe KPEMHHEBOM KUCIIOTHI, ONIPEeNICHNE KeJe3a 1 ajlio-
MUHHUS, onpeienenue 0apus u cynbhaT-noHOB.

4.2. ConepxxaHue jJeKiui
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OcHOBHbIE MOHATHS W 3aKOHBI cTeXuoMeTpuHu. OCHOBHbBIE 3aKOHBI U
MOHATUS XUMHUHU: aTOM, MOJIEKYJla, OTHOCHUTEIbHAs aTOMHAas U OTHOCH-
1 TeJIbHAas MOJIEKYJISIpHAsE MACChl, MOJIb, OCTOSTHHAsT ABOTaJIpO, MOJISIpHAS ’

Macca, XUMUYECKUA SKBUBAJICHT, (DAKTOP SKBHUBAJICHTHOCTH, MOJISIpHAS
Macca SKBUBAJIEHTA, 3aKOHBI COXPAHEHUs MacChl, IOCTOSTHCTBA COCTaBa,
3aKOH ABOTAJIPO, 3aKOH SKBUBAJICHTHBIX OTHOIIICHU.

CxopocTh M JHepreTuka XUMHYecKuX peaknui. [lonarue o ckopoctu
XUMHYEeCKON peakunu. OCHOBHBIE (DAKTOPBI, BIUSIOIIME Ha CKOPOCTb
2 peakuuu. OCHOBHON 3aKOH XHMMHYECKOM peakUMM IS AJIEMEHTapHOMI 2 +
craguu. KoHcTaHTa CKOPOCTH XMMHUYECKOU peakinu. KoHcTaHTa paBHO-
Becus. [Ipunnun Jle-Illarense.

Crtpoenue aroma, nepuoanyveckuii 3akon /{. U. MenjaesneBa u xumm-
YyecKasi CBfA3b. ATOMHO-MOJIEKYJIsIpHOe yueHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHHMM aTOMa C TOYKH 3pEHUs KBAHTOBOW TEOPHH.
[Ipuanun MuHumanbsHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xyuna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3M: JJIMHA U HEPrus, HACBHIIIAEMOCTbh U HAMPABIECHHOCTb.
34,5 | MoHHas cBs3b, mpupoaa oOpa3oBaHUsT M CBOWCTBA. MeTtamueckas 6 -
CBsI3b, IPUPOJIa OOPa30BaHUS M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. llepmognyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEPUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHue CTpOeHHs U CBOMCTB 3JIEMEHTOB B MEPHOJIE, B rpymnmne (paau-
yca aroMa, Y3HEpruil MOHU3ALUU U CPOJICTBA K AIIEKTPOHY, SIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH M CTENIEHU OKUCIIEHUSI.

OKuCIUTENbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHb OKHUCICHHUS.
Oxkucnurenu U BoccTaHoBUTENMH. CTexuoMeTpudeckue Kod(hQHUITMEHTHI
6 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI. DKBUBAJIECHTHI OKUCIUTEIS 2 +
1 BOCCTaHOBUTENS. PoJib OKHCIUTENHHO-BOCCTAHOBUTEIBLHBIX PEAKIIMI B
IIPUPOJIE U CEIILCKOM XO35IICTBE.




KommuiekcHbie coeqnHeHusi. OCHOBHbBIE MOHSTHS KOOPAMHAIMOHHOU
TEOPHH: IIEHTPAIBHBIA HOH — KOMIUIEKCOOOpa30BaTeb, JIMTAH I, KOOP-
TUHAIIMOHHOE YHCII0, BHEIHec(hepruieckne MoHbl. HoMeHKIaTypa Kom-
IUIEKCHEBIX COoeqWHEHMI. BakHelmue THIBI KOMILJIEKCHBIX COSIUHEHUH.
KoHcTaHTB! yCTOMYNMBOCTH M HECTOMKOCTH.

Xumus s-3jeMeHToB. CBOCoOpaszne CTPOCHHS aToMa Boaopona, Ghu3u-
YECKUX U XUMHUYECKHX CBOWMCTB ATOTO AJIEMEHTA. XUMUYECKUE CBOMCTBA
HIEJIOYHBIX METAJUIOB. POJIb KATUOHOB HAaTPUS M KaJlMs B )KUBOU KIIETKE.
Hatpuii n kannii Kak KOMIIOHEHTBI TIOYBBI U ITOYBEHHBIX pacTBOpoB. Ka-
JIUHW KaK DJIMEHT NMUTaHusl pactenuid. Kanmiiaple ynoopenus.

9,10,11

Xumus p-3jaeMenToB. OOmas xapakrepuctuka siemeHToB IIMAmnon-
rpymbl. OU3nvecKkue ¥ XUMHUYECKHUE CBOMCTBA 3JIeMeHTHOTro Oopa. Kuc-
JIOPOJIHBIE COSAMHEHMSI O0pa: OKCHIl, OOpHAsl KUCIOTa, TOTUKUCIOTHI 60-
pa, ux conu. Ou3nyeckue U XUMUYECKHE CBOMCTBA almtOMUHUA. OKCUIBI,
TUAPOKCHU/IBI U COJIM AIFOMUHUS. XHUMHUS MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
M €ro MPOM3BOJIHBIX; OKCHIOB, Q30THOW KUCIIOTHI U €€ CoJiei. 3HaUeHUE
a30Ta KaK JJIEMEHTa MUTaHHs. A30THBIC YIOOpEHUs, IKOJIOTUIECKUE ac-
MeKThl uX mpuMeHeHns. OCOOCHHOCTH XUMHYECKUX CBsizel cepbl. [Ipod-
HOCTh CBSI3€M cepbl C KHUCIOpPOAOM U BoaopojoM. CepHasi KHUCIOTa,
cynbdatel. CepoBogopoa. Cepa Kak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasi OMAaCHOCTh CEPHUCTOrO rasa.

12

Xumusi d-3nemeHToB.OOIIE CBOWCTBA M OCOOCHHOCTH TEPEXOIHBIX
MetauioB. [lonoxxeHne mepexoAHBIX AIEMEHTOB B MEPUOJAMYECKON CH-
creme aaeMmeHToB JI.M. MenaeneeBa, MX CTENEHH OKHUCICHUS U XUMHYEC-
cKue cBoiicTBa. MonmuOAeH U ero coenuHeHus. MapraHen, coeIuHEHHS
Maprania. CeMencTBo xene3a

13

Beenenue. Knaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHUSA K HUM.
MeTtpoJiorusi 1 cTaTUCTH4YecKasi 00padoTKa pe3yJbTaTOB aHAJIM3A.
IIpenmer M 3amauvM aHATUTUYECKOWM XUMHHU B CEJIBCKOXO3SMCTBEHHOM
npousBojacTBe. Knaccudukarnus u TpeboBanus Kk MmeToaaMm ananmza. Oc-
HOBHBIE THUIBI PEAKIMI, UCHOIb3YyEMbIX B XUMHUU aHaIUTH4ecKoil. Oc-
HOBHBIC TIOHATHS METPOJIOTMH XHMHUYECKoro aHaimia. Kimaccudukanus
MOTPENTHOCTEN XMMHUUYECKOT0 aHAJIN3a.

14,15

OcHoBHbIE MOHATHS THTPUMETPUYECKOT0 aHaau3a. [IpuHIUn TUTpU-
METPUUYECKOTO aHAIHM3a U 00JIACTh ero MpuMeHeHUsl. MeTOIbl TUTPUMET-
pudeckoro ananuza. CTaHAapTHbIE M CTaHAAPTHU3UPOBAHHBIE PACTBOPHI.
Touka SKBHUBAJIEHTHOCTH M KOHEYHash TOYKa TUTpoBaHUs. OCHOBHBIE
IPUEMbl TUTPUMETPUUECKOr0 TUTPOBaHUA. OCOOEHHOCTH KHCIOTHO-
OCHOBHOT'0, OCaJUTEIbHOTO, KOMIUIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTAaHOBUTEIHHOTO TUTPOBAHUSI.

16

CymHocTh rpaBuMeTpHyeckoro anaausa. CymHocts merona. Tpebo-
BaHUS, MPEIBSIBISEMbIE K OCAKIAEMON U TPAaBUMETPUUECKON (BECOBOIN)
dopmaM. YCIIOBHSI KOJTUYECTBEHHOTO OCAXIEHUS TPYIHOPACTBOPUMBIX
BEIIECTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

4.3. Copepxanue J1a00pATOPHBIX 3aHATHI

10
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1. | OcHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHUI. 6 +
2. | KuHetnka XMUMUYECKHX PEAKIUM. 4 +
3. | CMmelieHne XMMUYECKOTO PaBHOBECHS. 2 +
4. | 'mpponus conen 4 +
5. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | M3yueHue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 4 +
7. | Xumus sanementoB-metauioB | u Il rpynn rimaBHbIX oarpymim. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIII. 4 +
9. | Metasuibl TOGOYHBIX TOATPYTIIL. 4 +
10 [Ipurorosnenue u cTangapTU3aLUs PACTBOPA TUAPOKCHIA HATPUS IO CO- ) N

" | ISHOM KUCJIOTE METOOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne 001IeH KECTKOCTH BOJOMPOBOTHOM BOABI METOIOM KOM- ’ +
" | UIEKCOHOMETPUYECKOTO TUTPOBAHUS

12. | Onpenenenue coaepkaHus XJIOPHUA-HOHOB B BOJOIPOBOJIHOMN BOJE 2 +
13. | Onpexnenenue IIOK0O3bI B KapTodeie HoIoMeTpUIeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne rurpoCKONMYECKON BJIark B oOpasiie 2 +

Hroro 48 30%

4.4. Copepxanue NpaKTHYECKUX 3aHATHH

[TpakTHyeckue 3aHATUS HE TIPEAYCMOTPEHBI YUEOHBIM IIJIAHOM

4.5. Conep:xaHue caMOCTOSITEIbHOM PadoThI CTY1€HTOB

4.5.1. Buabl caMocTOsITeIbHON PadoThl 00y4aroIuXcs

Buapl camocTosTensHON paboThl 00yUYaromuXcs

KomnuectBo yacos

IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT 30
CaMocCTOsITENIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 34
IToaroroBka K MpOMEXKYTOYHOM aTTECTAUH 9

Hroro: 73

4.5.2. CogepkaHue caMOCTOSATEIbHOI padoThl 00y4AIOLINXCSH

ggn HanmMeHOBaHME M3yd4aeMbIX TEM UM BOIIPOCOB KonnuecTBo yacos

IloHsAITHST M 3aKOHBI CTEXMOMETPHMHU. XVWMHUYCCKHH SKBUBAJICHT, (Hak-

1 TOPIKBUBAJIEHTHOCTH, MOJIIpPHAsl Macca SKBUBAJICHTA. 3aKOHBI: COXPaHEHUS ’
MaccChl M SHEPTUHU; KPAaTHBIX OTHOLIEHUI; TIOCTOSTHCTBO COCTaBa; ABOrazapo,
IPOCTHIX 00BEMHBIX OTHOIICHUH.
CxopocTh U JHepreTuka XumMH4ecknx peakmuii. Karamus u gpepmeHTsI.

2 IIpuMeHeHre U 3HaUYEHUE SHEPTETUKN XUMUYECKUX peakuuii. [Iporaosupo- 2
BAaHME HANPABJICHUS PEAKIIVH.
PactBopbl. Bunsl pactBopos. IIpupona MoneKkyIspHBIX CUI B PacTBOpax.

3 OnektponuThl. Kpucramnoruaparsl. [IpousBenenue pacrsopumoctu. Boma )

Kak cJa0bIil AMeKTpoiauT. BogopoAHbIl M THAPOKCHUIBHBIMA MOKa3aTeIu
pactBopoB. ['maponn3 coseil. Tunel rugposnnza. 3Ha4YeHUE PaCTBOPOB Clla-

11




OBIX 9JICKTPOJIMTOB B XMMHUH, OMOJIOTHU U T€OXHMUH.

Crtpoenue aToma, nepuoaudeckuii 3akon .. MenaeneeBa. cBsi3b pac-
MMPOCTPAHCHHOCTH XUMHUYCCKUX 3JICMCHTOB C HUX IMOJIOKCHUCM B NICPUOIAU-
YECKOM CHUCTEME, MaKpO- U MHUKPO3JIEMEHThl THUIbl THOpUAU3AIN ATOM-
HBIX OpOUTAJICH U TeOMETPHSI MOJIEKYJI.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKUMU. DKBUBAJICHTHI OKUCIH-
TCJIA U BOCCTAHOBUTCIIA. POJII: OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaK—
1IUI B TPUPOJIE U CEIILCKOM XO3SIMCTBE.

KommiiekcHbie coeauHenus. J[OHOPHO-aKIIENTOPHOE B3aMMOJIEUCTBUE
MOJIEKYJ. Posib KOMIUIEKCOB B MpUpoAe U TeXHUKe. [Ipupoaa xummuyeckoi
CBSI3U B KOMIIJIEKCAX W CBOMCTBA KOMIUICKCHBIX COEJIMHEHUM.

Xumus s-3jeMeHToB. HaTtpuii u xanuii Kak KOMIOHEHTHI MOYBBI U TOY-
BEHHBIX pacTBopoB. Kammii kak 31eMeHT nutaHus pacteHuid. Kanuiinble
ynoopenusi. KpyroBopoTsl HaTpus U Kaiaus B mpupoae. Maruuii u KajabIui
B JKUBOH KieTKe. MarHuil U KajablIMM KaK NUTATEILHBIE KOMIIOHEHTHI ITOYB.
HX noHOOOMEHHOE TTOBEACHHE B ITOYBAX.

Xumus p-3jeMeHToB. KpeMHe3eMm, CHIMKAThl U aJIOMOCHIIMKATBI Kak
MOYBOOOpA3yIOIIMEe MUHEpasbl. 3HaueHue Qocdopa Kak IEMEHTA THUTa-
HUs. OCOOEHHOCTH XJIopa Kak OMOreHHoro siemeHTa. drop xak OMoIOrH-
YeCKH HEOOXOJMMBIM 3JIEMEHT U KakK 3JEMEHT — 3arpsA3HUTEb OKpYXKaro-
IeN Cpelpl.

Xumusa d-anemeHToB. OnpeseneHue MOHATHN «II€PEXOIHBIE IIEMEHTBI»,
d-snemenTsl, f-anemenTsl. Ponb coequHenuii xpoMa, MOIMOIeHa, MapraH-
112, Keje3a, HUKENs, MEU U [IMHKA B dKU3HEACSITeIIbHOCTH YeJIOBEKa U KU-
BOTHBIX; TOKCUYHOCTh COCIMHEHUMN KaaMUs U PTYTH. TOKCUYHOCTh COEIU-
HEHMI KaJIMUS U PTYTH.

10

OCHOBHBIE TIOHSITHSI METPOJIOTHMH XHMHYECKOTro aHajamu3a. TOYHOCTH
AHAIINTNUYCCKHUX OHpeHGHeHHﬁ. HOK%aTeHI/I HpaBI/IJ'IBHOCTI/I nu HpeI_II/I3I/IOH-
HOCTH U CIIOCOOBI MX IMOBLIIICHHS. AOCOIIOTHEIE 1 OTHOCHTEILHBIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BIYUCIICHUA.

11

Teopust uHAUKATOPOB. HTEpBaAN Mepexona okpacku HHAMKaTopa. Beidoop
pH wmHaukartopa Uil yCTaHOBJIEHUS KOHEUYHOM TOYKM TUTPOBaHHA. Me-
TAJJIOXPOMHBIE MHIUKATOPbI U TpeOoBaHUS K HUM. MHAMKaTopsl, mpumMe-
HSIEMBIC B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX METOIAX: CIICIU(PHUECKUE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

12

I'paBuMerpuyeckuii anaau3. [locaenoBarebHOCTE ONEPALMI U TPUEMBI
00paboOTKH 0CAJIKOB, TPOMBIBAHHE OCAJKOB, BEIOOP TPOMBIBHON KUIKOCTH,
bunbTpOBaHWE, BapUAHTHI U TEXHHUKA JTUX omepanuii. BeicymmBanue u
B3BCIINBAHHUE 0CaIKOB. TeXHHKA B3BEIINBAHMS.

Hroro:

37

1.

S. Y4ueOHO-MeTOoAHYeCKOe o0ecnedeHne CAMOCTOATEIbLHOM padoThl 00y4aroImXxcst

Mo JUCIHUILINHE

YuebHO-MeTonuueckue pazpaboTku umerorcs B Hayunoit 6ubmmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:
XuMusi HeopraHUYecKas W aHaJIUTHYecKas [DIEeKTPOHHBIA pecypc] : METOAWYECKUE YKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCUUILIMHE IS CTYIAEHTOB arpoHOMUYecKkoro ¢akynbrera /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit 'AY, Unctu-
TyT arpoakosiorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTtyn U3 J0KaJIb-

HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalu 00y4aloImmXxcs 1o
AUCHMILIAHE

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKM oOydaronuxcsi TpedoBanusm ®I'OC BO
pa3paboTraH (OHJ OLIEHOUYHBIX CPEJCTB JUISl TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U IIPOBEAEHUS MPOMe-
KYTOYHOM aTTecTaluu OoO0ydarommxcs mo AucuumuinHe. @OHA OLIEHOYHBIX CPEICTB IPEJCTaBIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHUTEJbHAs] YUeOHasl INTepaTypa, Heo0OXoauMasi VIl 0CBOCHUSI
AUCHMILTUHBI

OcHOBHas U JONOJHUTENbHAS ydeOHas TuTeparypa uMeercss B HayqnoiOnobamoreke u 3J1eKTpoH-
HOM nH(popMannoHHo-oopazosarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1.  Eropos, B. B. Heopranuueckas u aHanuTudeckas XuMus. AHaTUTHYECKass XUMHS : yueOHuk / B.
B. Eropos, H. 1. Bopo6seBa, U. I'. CunbectpoBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 c. //
Jlanb : anexkTpoHHO-OMOMMOTEYHAs cucTemMa. Pexxum nocryna: https://e.lanbook.com/book/168653

2. bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaedHoe ocodue / JI. JI. bop3ora, H. FO. Uepnukona, B.
B. SxymeB. — Cankt-IlerepOypr : Jlans, 2021. 480 c. // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS CU-
crema. Pexxum pocryna: https://e.lanbook.com/book/168698 .

3.  Capraes, II. M. Heoprannueckasi xumus : ydeonoe nocodue / I[1. M. Capraes. —2-¢ uzj., ucnp. u
nor. — Cankr-IlerepOypr : Jlanb, 2021. — 384 c. // JlaHb : 31eKTpOHHO-OUOIHOTEYHAS CHCTEMA. —
Pexxum moctyma: https://e.lanbook.com/book/169383 .

4. Bepmunun, B. M. Ananutndeckas xumus : yaueOnuk / B. M. Bepmunun, U. B. Brnacosa, U. A.
Huxudoposa. — 3-e u3zn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 428 c. // Jlanb : 31eKTpOHHO-
oubnuoTevHas cuctema. Pexxum mpocryna : https://e.lanbook.com/book/115526

JomonauTenbHas:

1. Bacunesckas, E. 1. Heoprannueckas xumust : yueObHoe mocodbue : [16+] / E. U. BacuneBckas,
O. U. Ceuxo, T. JI. llleBrioBa. — Munuck : PUIIO, 2019. — 247 c. : ni., Tabmn., cxem. — Pexum 1o-
cTyma: mo noamnucke. Pexxum nocrtyma: https://biblioclub.ru/index.php?page=book&id=600065

2. AHanmuTHYeCKass XWUMHUS: XHMHUYECKHE METOJbl aHaimu3a : ydeOHoe mocobue : [16+] /
O. B. bensea, H. C. I'ony0esa, . B. Tumomyk [u 1p.] ; KemepoBckuii rocygapcTBeHHBIN YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrtBeHHbid yHuepcutet, 2020. — 175 c. : un,
Tabi., cxeM. Pexxum mocrtyma:: https://biblioclub.ru/index.php?page=book &id=684859

3.  Pemenue 3amad Mo aHANIUTHYECKON XuMuu : ydeOHoe mocobue : [16+] / I'. H. IllpaiiOman,
I1. . Xandwuna, O. H. bynrakora, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
TOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u gom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015. - 208 c. : T1abnm. Pexum  gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

4. AHanmuTtnueckas xumus : ydeOHoe mocobue : [16+] / T.II. Anexcanaposa, A. M. Amapues,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOupckuii rocy1apCTBEHHBI TEXHHYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOGupckuii rocyjapcTBEHHbBIN TeXHUUECKUi yHuBepeuTet, 2016. — 76
c. : Tabm., rpad. Pexxum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH(p)OPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH «AHTepHeT», He0OX0AMMBIe 11
OCBOEHUS THCHHUILINHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanb» http://e.Jlanbook.com/

3. Yuuepcurerckas 6mbmmoreka ONLINEhttp://biblioclub.ru

4. HayuHnas snekTpoHHas Oubnmoteka eLibraryhttps://elibrary.ru
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9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTonn4Yeckue pa3paboTku umeroTrcs B Haywynoil OuOnmoTeke M 3JIEKTPOHHOW HH-
dhopmarmorHo-oopazoBarenbHol cpeae PI'BOY BO FOxHo-Ypanbckuit [AY.

1. XuMmus HeopraHuyeckass U aHaJIUTUUecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE IS CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokarumnona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmHs HEOpraHWYecKas U aHaJIUTHUYECKas : METOJAMYECKUE YKa3aHHs K JaOOpaTOpHBIM 3aHSITH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHust) [Aisg 00yJarouXCs M0 HAMPABICHUSM MTOATOTOB-
KU: ATpOXuMHS U arpono4yBoBesienne, ArpoHomus, CanoBoicTBo, TeXHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sIicTBeHHON mpoaykumu] / coct.: IlokatunoBa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuii 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. :doctyn u3 nokanbHOU cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. UndopmaninoHHbIE TEXHOJIOTHH, HCII0JIb3yeMble NPH OCYIIeCTBJICHHH 00pa30BaTe1bHOI0
npouecca no JUCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHust 1 HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- [Ipodeccuonansubie cipaBouyHble cuctemsl Texskcneprthttp:/www.cntd.ru/.

[lepedyeHp MHUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEeKBU3HUTHI MOITBEPKIAIOIIETO JTOKY-
MEHTa:

- IO OfficeStd 2019 RUS OLP NL Acdmec, JIluuensuonnsiii noroBop Ne 11353/409/44 ot
25.12.2018;

- 1O WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JInnen3nonssiii 1orosop Ne
11354/410/44 ot 25.12.2018;

- I1IO WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JInnen3nonssiii 1orosop Ne
008/411/44 ot 25.12.2018;

- IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuuensuonnsni norosop Ne 008/411/44 or
25.12.2018;

- Artusupyc KasperskyEndpointSecurity miis 6usneca, Jlunensuonnsiii rorosop Ne 20363/166/44
ot 22.06.20; Jlara 3axmroueHust konrpakta: 15.10.2021. Homep konTpakra: 44/44/9A. Tlpenmer KoH-
Tpakta: OKa3aHue yCHyr MO MPEeAOCTaBICHUIO HEUCKIIIOUUTEIBHOTO MpaBa MCIOIb30BaHUS MPOrPaMM-
HoTO obecnieueHus anTuBUpyc Kacniepckuii (mpoyieHue JTUIeH3UH)

- OnepaioHHasi cucTeMa crenuaibHoro HazHaueHus «AstralinuxSpecialEdition» PYCB.10015-
01, Jlunensuonnsiit noropop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeJILHOT0
npoiecca no JMCUMIINHE

Y4yeOHble ayIuTOPUM /ISl NMPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-

IEHHBIE 000PY10BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4YeHH s

1. YueOHast ayquTopus Ijs MPOBEACHUS 3aHSITUN JIEKIMOHHOTO THUIIA, OCHAIICHHAs MYJbTUMe-
IUHHBIM 000pyI0BaHHEM (KOMIBIOTEP M BUIEONPOEKTOpP) — 217.

2. JJabopatopust — 314 JIabopartopust Xumuu

ITomemenns 1Jis1 caMOCTOATEIBLHOM PadoThI 00yUYaKOIMXCS
[TomerneHust 111 caMOCTOATENLHON paboThl oOydarommxcs — 317, ocHaleHHbIE BBIXOI0M B MIHTEpHET,
BHYTPUBY30BCKOH  KOMIIBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJEKTPOHHYIO  WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpemy.

IlepeyeHb 000py1I0BaHMSA U TEXHUYECKHX CPEICTB 00y4YeHUs

1 ®orokonopumerp KOK-3
2 Uonomep 1-130
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3 Kongykromerp KCJI-101

4 Becsl anektponnbie VIC-120 d3

5 Cymmnbasbiii mxap CHOJI 58/350.

6 Burrspxkabie mkadwl (2 mrT.)

7 Tepmoctat TC-1/20 cyxoBo3ayIIHbIIH
8 DnekTpuyueckas IinTKa

9 bans nmaboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/J OHEHOYHbBIX CPEACTB
JJISl TEKYIIero KOHTPOJIs YCIIeBAeMOCTH M NIPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlNu
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1. KomneTeHIMH M X HHANKATOPBI, JopMHUpYyeMble B Ipo1ecce 0CBOCHHS M CIMIIJIMHbBI

OIIK-1 CnocoGeH pemath TUMOBBIE 3a7a4u MPO(HeCcCUOHATBHOM ASATEIHPHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C MNPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Kon n HanmeHoBa- ®opmupyemslie 3YH HanmenoBanue
HUE UHAUKAaTOpa 3HAHUS YMEHHUS HaBBIKU OLICHOYHBIX
JTOCTHKEHUS KOM- CpelCTB
NEeTeHIINH
N-lonk-1 Wcmons- | OGyuaromuiics 1oi- OObyuvarommmiics OOyuarommiicst | Tekymas arrte-
3yeT OCHOBHBIE 3a- | K€H 3HATh: CBA3b JOJKEH YMETh: ca- | JIOJKEH BIa- CTalus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IeTb COBpeE- - OTYeT MO Jia-
Hay4YHBIX  JIMCIIH- | BEIIECTB M UX XUMHU- | OOTaTh ¢ yueOHOW M | MEHHON XHUMH- | OOpaTOpHOMH
IUTMH ISl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJIapPTHBIX 3aJ]a4 | OCHOBHBIE XUMHUYe- paTypoi; UCIOJIb- | HOJIOTHEH B - TECTUPOBaHUE
B 00JaCTH arpoHO- | CKHE 3aKOHBI U MOHS- | 30BaTh CBOMCTBA obnactu xumuu | [Ipomexyrod-
MUU C TPUMEHEHH- | TUS; IPAKTUUYECKOE XUMHUYECKUX Be- HEopraHuye- Has  arTecra-
eM WHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPTaHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHUKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
n3poactee (b1.0.37 -
3.1)

BOJICTBEHHOM ITpaK-
TUKE C IPUMEHEHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.37-V.1)

HOBHBIMUA
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
o0opynoBaHu-
€M U MOCY0M;
3HAHUSIMMHU I10
TEOPETHUYCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
mu3a (b1.0.37
-H.1)

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHKATOPOB MOCTHKCHU A KOMIIeTeHIIM it

N/-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIMIUIAH JUTSl PeIIECHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I aI‘pOHOMI/II/I C HpI/IMeHeHI/IGM I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIX

TEXHOJIOTHI
[Toxazarenu Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00YUYEHUS MO AUCIUILTHHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuii
BEHb BEHb BEHb BEHb
Mmbie 3YH) ypose YpoBe ypoBe ypoBe
51.0.37-3.1 OOyuarommiics He | OOyJarommiics OO0yyvarommiics OGyuarormuiics

3HAET CBA3b MEXKIY
CTPOEHUEM BE-
IECTB U HX XHMH-
YECKUMH CBOM-
CTBaMH; OCHOBHEIC
XUMHUYECKHE 3aKo-
HbI W  IIOHSTHSA,
MPAaKTUYECKOE

NPUMEHEHUE HEKO-
TOPBIX HEOpraHWye-

cmabo 3HAeT MEXITY
CTPOCHHEM BEIECTB
A UX XUMHYECKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMMUE-
CKHE 3aKOHBI U IIO-
HATHS;  TPaKTHYe-
CKO€ IIpHUMEHEHUE
HEKOTOPBIX HEOpTra-
HUYCCKUX BCIICCTB

3HAET CBA3b MEXKIY
CTPOEHUEM BELIECTB
A UX XUMHYSCKHUMH
CBOICTBaMU,; oc-
HOBHBIC  XHUMHUUE-
CKHME 3aKOHBI U TIO-
HATHUS, TpaKTUye-
CKO€ IIPUMEHEHUE
HEKOTOPBIX Heopra-
HHUYCCKHUX BCIICCTB

3HAET CBA3b MEXKIY
CTPOEHUEM BELIECTB
H UX XHMHYSCKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMHUE-
CKHME 3aKOHBI M IIO-
HATHUS; TpaKTUye-
CKO€ IIpHUMEHEHUE
HEKOTOPBIX Heopra-
HUYCCKUX BCIICCTB




CKHUX BC€IICCTB B

B CEJILCKOX 031~

B CEJILCKOX0351-

B CEJILCKOX 03~

CENbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IPOU3-
CTBEHHOM  IIPOM3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBeC  Tpedye-
BOJICTBE YUTEIbHBIMU MOH CTEIEHbBIO
OomMOKaMU ¥ OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TpO0e- | CTH
JaMu
51.0.37 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
y.1 yMeeT  camocTos- | cmabo yMeeT caMo- | yMeeT  CaMOCTOsl- | yMEeT  CaMOCTOf-
TEIBHO paboTaTh C | CTOSATENBHO pabo- | TembHO paboTaTh C | TENBHO paboTaTh ¢
y4eOHOW U chpa- | TaTb ¢ ydyeOHOM W | yueOHOW W cmpa- | ydeOHOM U cmpa-
BOYHOW JIUTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIATEpaTy- | BOUHOM JIMTEpary-
pOM; WCIONB30BaTh | paTypoi; HUCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOWCTBAa XHMMYE- | 30BaTh CBOICTBA | CBOMCTBAa XUMHUE- | CBOMCTBA XHUMHYE-
CKHX BEILECTB B JIa- | XUMHUYECKUX BE- | CKMX BEILIECTB C HE- | CKUX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | mecTB B Jabopa- | 3HAYUTEITbHBIMU 6opaTopHOU H Tpo-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYJAHEHUSAMH B | U3BOJICTBEHHOMU
NPAaKTUKE C MpHUMe- | BOACTBEHHOW Mpak- | JJAOOPAaTOpPHOW M | MIPAKTHKE C IMpHMe-
HeHueM HH(}OpMa- | THKE C MPUMEHEHHU- | TPOU3BOACTBEHHON | HeHHMeM uH(popMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPAKTHKE C MPHMe- | [IMOHHO-
KOMMYHHUKaIMOH- HO- HEeHUeM HH(OpMa- | KOMMYHHUKAIIUOH-
HBIX TEXHOJIOTHI KOMMYHHKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHI KOMMYHUKAaI[MOH-
HBIX TEXHOJIOTUHI
51.0.37 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
H.1 BJIaJICET COBpPEMEH- | c1abo BJIaJeeT Co- | BIAJCeT COBpPEMEH- | CBOOOIHO BiaJeeT
HOM  XMMHUYECKON | BPEMEHHOM XUMH- | HOH  XUMHYECKOU | COBPEMEHHOM  XH-

TEPMHUHOJIOTUEH B
00JIaCTH HEOpraHu-
YeCKOH XUMHH, OC-
HOBHBIMH HAaBBIKA-
MU OOpamieHus ¢
1a00paTOPHBIM

o0opymoBaHUEM |
MOCYAO0W; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHaM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpraHMYecKOM XH-
MHUH, OCHOBHBIMH
HaBBIKAaMHU oOparie-
HUs C Jaboparop-
HBIM 000pYyIOBaHU-
€M W NOCYJAOM; 3Ha-
HUSMHU TIO TEOPETH-
YeCKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJ/IOB aHAJIH3a

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HAaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopymoBaHueM |
MOCY/A0W; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METO/IOB
aHanmmM3a ¢ HeOOJb-
HIUMH  3aTPYJHEHH-
SIMH

MHYECKOH  TEepMH-
HoJIoTMEeH B 00Ja-
CTH  HEOpraHuye-
CKOM XHMHH, OC-
HOBHBIMU HaBBIKa-
MU oOpalieHus c
1a00paTOPHBIM

o0opynoBaHueM U
MOCYA0M; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX METOJ0B
dHaJInu3a

3. TunoBble KOHTPOJIbHBIE 3aJaHKsl U (MJTH) HHbIE MATEPUAJIbI, HEOOXOUMBbIE /ISl OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH C(OPMHPOBAHHBIX B MMpoLecce
O0CBOEHUS JUCHHUILIHHDI

TunoBele KOHTPOJIBHBIE 33JJaHUS U MaTepuaibl, HEOOXOIUMBIC ISl OLICHKH 3HAHUHM, YMEHUN U
HaBBIKOB, XapaKTEePH3YIOMIMX O0a30BbId 3Tan (OPMHPOBAHUS KOMIICTCHIIMHA B IPOILECCE OCBOCHUS
OI1OLII, conepxarcst B y4eOHO-METOAUYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. Xumus HeopraHWyecKkas M aHaJIUTHYecKas [DJIEKTPOHHBIN pecypc]

. MCTOANYCCKUC YKa3aHUA

JUISL CAMOCTOSITEIbHOM PaOOTHI IO JUCIMILUIMHE JUISI CTYJACHTOB arpOHOMHUYECKOTo (akyabTera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxuno-Ypansckuit I'AY, 2020 .— 44 c. — [locTtyn U3 JOKaJb-
Hoi#t cetn UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2. Xumwusl HEOpraHWYECKas U aHAJTUTHYECKAas : METOJAMYECKUE YKa3aHUs K JaOOpaTOPHBIM 3aHITH-
SIM TI0 JUCIUTIINHE (04Hast hopma oOydeHus1) 11 00yJaronuXxcs M0 HaMpaBIECHUSIM TTOITOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03sHMCTBeHHON npoayknuu] / coct.: I[TokarumoBa A. H., Ilectpuxosa E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyt arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. :loctyn u3 nokansHOM ceTn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

4. MeToanyeckue MaTepuaJbl, ONpeaesiioliue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JESITEJIbHOCTH, XaPAKTEPU3YOIIUX C(POPMUPOBAHHOCTH KOMIIETEHIIUIT

B nanHOM paznenie METOIMYECKHE MAaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLICHUBAHUSA 3HA-
HHM, YMEHUM, HABBIKOB U(UJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XHUMUS HEOPraHMYECKasl U aHa-
JIUTHNYCCKAaA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUI0OB TGKYIJ_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MMPOMEKYTOUHON aTTECTAIIN 00YJarOIUXCSl.

4.1. OueHovHble cpeaCcTBA 1JIs1 MPOBeAeHUS TEKYIero KOHTPOJIsl, B TOM YHCJIe B Npolecce Mpak-
THYECKO¥ MOAr0TOBKHU

4.1.1. Otuer no 1a6opaTopHoii paboTe
Otyet o 1abopaTopHO paboTe UCIIOIB3YETCS JJIs OIICHKHA KaueCTBa OCBOCHUS O0YJArOIIMCS
OCHOBHOH Mpo(ecCHOHATBbHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nep>kaHue U Gpopma oTdeTa 1o JIabopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopHbIM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
710 CBEIICHUS 0OYJaIONINXCSl B HAYAJIE 3aHITHH.

Ne OneHoYHbIE CPECTBA Kon n naumenoBanue
Bormpocs k maboparopHoii padbote WHJUKATOpa KOMIe-
TEHIUU
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? WJI-lonk1 Hcnons3sy-

2. ChopmynupyiiTe MOHATHE OKUCIUTENS. €T OCHOBHBIE 3aKOHBI

5. Yto Takoe auraHyg?
6. Uto Ha3BIBAOT KOHCTAHTOH HECTOMKOCTU KOMILIEKCA?

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. €CTCCTBCHHOHAYYHBIX
4. IlpuBeauTe nIpUMeEpbl MEKMOJIEKYIIAPHBIX ¥ BHYTPUMOJIEKYJIIPHBIX | AUCLMIUIMH - 1) pe-
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM. ICHASA  CTAHAAPTHBIX

3aga4d B obmacth ar-
POHOMHHU C IIPUMCHC-

7. YTo TaKOE METOJ SIEKTPOHHOTrO GanaHca’? HUEM  MH(pOPMaIHOH-

8. @aKTOPHI BIMUSIONIME HA CMEIIEHUE XMMUYECKOTO PaBHOBECHUSA? HO-
KOMMYHHUKAalITHUOHHBIX

9. IlpyHIMI TUTPUMETPUUECKOTO aHAJIN3A. -
TEXHOJIOTHHN

10. TlpuHUIMI rpaBUMETPUYECKOTO ONPEICTICHHUS.

OTyeT OLEHUBAETCS MO YCMOTPEHUIO MPENOJABaTENsl OLEHKOM «OTIUYHO», «XOPOLIO», «YIO-
BJIETBOPUTENIBHO», «HEYJIOBICTBOPUTEILHO» HIIM OLIEHKOM «3a4T€HO», «HE 3a4TeHO». OLEeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpUTEPUSIM, YCTAHOBIECHHBIM JIJIS
MOJIOKUTETBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEILHO»). OIleHKa 00BsBIsETCS 00Y-
YaLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTUYETA.

HIkana Kpurepumn oneHuBaHusi

- - U3JIOXKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;

- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CYXKJCHUS MPH OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;

- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPAaBHEHUS PEAKIIUA.

OlLEeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUECKUX 3HAHU;

O1LieHKA «HE 3aYTEHO» -
- I[OHYH_ICHBI OH_II/I6KI/I B onpe;[eneHHH IIOHATHUHN W OIIMCAHUN XUMHUYC-
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YeTHBIE 3a0a4H;

CKHX3aKOHOB, SIBJICHUH U IMponecCoOB, HCKAKCH UX CMBICJI, HC PCUHICHBI pac-

- HE3HaHHME OCHOBHOTO MarepHaja y4eOHOM NporpaMMsbl, JOIMYCKAIOTCS
rpyOble OUTMOKHU B U3JI0KEHHUH, B HATMCAHUH YPaBHEHUH peakiuil.

4.1.2. TectTupoBanue

TectupoBaHue UCTONB3YETCS Ul OLIEHKHM KaueCTBa OCBOEHHUS OOYYarOUIMMCS OCHOBHOM MpO-
(beccuoHanbHON 00pa3oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jielaM IUCLUIIMHBL.
Tect npencrasnser coboil KOMIUIEKC CTaHJAPTU3UPOBAHHBIX 33aHUMN, MO3BOJISIOUIMNA YIPOCTHTD IPO-
LeAypy U3MEpPEeHHs 3HaHUM M yMeHHH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
(bopMyIMPOBKOW BOIIPOCOB U MPEIJIOKEHUEM BHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-
aHTOB OTBETOB.

Or11eHOYHBIE CPEJICTBA

Kon 1 nammeHoBaHue

Ne | TunoBble KOHTPOJIBbHBIC 3alaHUs U (MJIM) HHBIC MaTepHaIbl, HCOOXOIUMBIC IS

/Tl | OLIEHKHU 3HAHWH, YMEHHIA, HABBIKOB U (MJIH) OMbITA ACATCIBHOCTH, XapaKTEePH3y- HHARKATOPA
FOIIUX C(HOPMHUPOBAHHOCTDh KOMIICTECHIIMIA B IPOIIECCE OCBOCHHS TUCIMILTHHBI KOMHeTeHILIH

1. 1. Kakue smeKkTpoHHBIE KOH(UTYpallud B aToMme peaiau3oBarTh HEeBO3- | M/I-1lomk-1
moxHo: 1) 1p?, 2) 2p’, 3) 3s%, 4) 3f2, 5) 3d°, 6) 4s°: Hcnons3yeT OCHOB-
a)l, 2, 3,6; HBIC 3aKOHBI ecCTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2, 4,6; JUCLMIUIMH I pe-
r) 3,4,5,6. IIEHUS] CTaHJIAPTHBIX

2. HemeTayiMuecKue CBOMCTBA y AJIEMEHTOB A TPYIIN YCHIUBAIOTCS:

a) clieBa HANpaBo U B TPYIIax CBEpXY BHH3;

0) crpaBa HaJeBO M B IPYIIax CHU3Y B BEPX;

B) CIIpaBa HAJIEBO M B TPYIINIaX CBEPXY BHU3;

T') ClIeBa HAMpPaBo U B IPYIIAax CHU3Y B BEPX.

3. DHeprusi HOHU3ALUH JIEMEHTA — 3TO KOJIMYECTBO SHEPTHH, KOTOPOE:
a) BBIJCIIACTCS MPH MPEBPAILCHUH MOJOKHUTEIBHO 3apsSKCHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOoOXOAMMO 3aTPaTHTh JUIS MPEBPAIICHUS HEHTPAJILHOTO aroma B
MOJIOKUTEITFHO 3apsKEHHBIN HOH;

B) BBIICIISICTCS MIPH TPEBPALICHUHA HEUTPAJIbHOTO aTOMa B TOJIOKHUTEb-
HO 3apsiKEHHBIN UOH;

T') TIOJy4aeTcs MPHU MPEBPAIICHUH TTOJOKUTEIBHO 3apsHKEHHOTO HOHA B
HEUTpAJIbHBIN aTOM.

4. XuMudeckas CBs3b B MOJIEKyJax Opoma U OpOMOBOZOpOAA OTJIMYA-
IOTCSI:

a) CMEIICHUEM DJICKTPOHHOM Mapbl K aTOMY ¢ OOJIbIIIEH 3JIEKTPOOTPHIIA-
TENBHOCTHIO;

0) YMCIIOM 3JICKTPOHOB, MPUHUMAIOIIMX YIaCTHE B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JICKTPOHOB Y aTOMOB BOJIOpOJia M Opoma;

T') YACJIOM OOIIUX AJIEKTPOHHBIX TMap.

5. Ha Bo3nyxe mIenovHble METAIbl OBICTPO OKHUCISIOTCS, TIOITOMY HX
XPaHSIT:

a) TIOJT CJI0OEM PaCTUTEIHHOTO MacJa;

B) MOJ1 CJIOEM 3THJIOBOTO CIIHPTA;

0) MO/ cJI0eM Ba3eTMHOBOTO Macia;

r) B atMoc(epe aproHa.

6. B psany Bemects8 NaOH — Mg(OH)2 —AI(OH)s ...

a) CBOWCTBA HE M3MCHSIIOTCS, TaK KaK BCE BEIIECTBA — TMIPOKCHUIBI Me-
TaJIJIOB OJTHOTO epuoa;

0) OCHOBHBIC CBOWCTBA YCHUJIMBAIOTCS, TaK KaK YBEJIHUYMBACTCS YHUCIIO
THJIPOKCOTPYIIIT,

3a7a4 B 00JacTH ar-
POHOMHH C TIpUMeE-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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B) CBOMCTBA MU3MEHSIOTCS MIEPUOINYECKH, TAK KAK BO3pacTaeT 3apsjl sii-
pa atoma;

I') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TAK KAK YMEHBIIIAECTCS PAIUyC
aTOMOB METAJIJIOB.

7. Uemy paBHa cyMMa BceX KO3(DQHIHMEHTOB B YpPaBHEHUHU PEAKLIUU
TEPMaHUs CO CMEChIO a30THOM M XJIOPOBOJAOPOAHOM (COJSAHOM) KUCIOT?
O6pasyercs xnopun repmanus (IV), a oxucnurens mpuodperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI M MEIU HA UC-
cienyeMoe yaoOpeHue Boiaenmiics Oypwiid ra3. [lpu meficTBum mienodu
OLIYIIIAJICS 3aMax HalaThIpHOTO cnupTa. JlanHoe yno0peHue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMuI;

I') aMMHa4Hasl CeIuTpa

9. C HauMeHbIIEH CKOPOCTHIO MTPOTEKAET PEAKLUS MEXKIY:
a) JKene3HbIM TBo371eM U 4%-HbIM pacTBOpoM CuSOy;

0) xene3Hou cTpyx ko U 4%-aeiM pactBopoMm CuSOy;

B) Jkesie3HbIM rBo3zieM H 10%-ubiM pacTBopoM CuSO4;

r) s)kene3Hor cTpyxkor u 10%-ubiM pactBopoM CuSOs4.
10. Psn, He coneprkamuii d-371€MEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanuii, KpeMHHH, pocdop, Xpom;

B) JK€TIe30, MapraHell, XJop, OpoM;

') HATPUH, ATIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJeli THAPOKCHIA KAl HEOOXOUMO B35Th, I IPUTO-
ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop OyneT HazbiBaThes 1-MomsipHbIM (1 M.):
a) Eciu 1 mosb BenecTBa conepkutces B 1 1 pactBopa.;
6) Ecau 1 mounb BemmecTBa coaepskutcst B 1000 r pacTBopuTens;
B) Ecniu 1 monb BemectBa copepxkutcsa B 100 T pactBopa;
r) Ecnu 1 mons BenectBa copepxutcs B 1000 r pacTBopa.

[To pe3ynbrataM Tecta 00ydaromeMycsl BEICTABIISETCS OLIEHKA «OTJIMYHO», «XOPOIL0», «yJOBIIE-
TBOPHUTEIHHO» WJIH «HEYIOBICTBOPUTEITHHO.

Kpurepuu orenuBanus orsera (Tabi.) TOBOIATCS O CBEICHUS 00YJAIOIIUXCS 0 Hadala TECTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

Laa (%o mpams oToETon)
OneHka 5 (OTJIHMYHO) 90-100
Orenka 4 (xopomuio) 70-89
Ouenka 3 (yaOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Mmenee 50
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TecToBbI€ 3a1aHUS U3JI0XKEHBI B METOAMYECKUX YKA3aHUSIX:
XUMUSA HEOPraHUYECKasi U aHATUTHYECKas [DIIEKTPOHHBIN pecypc] : METOJAMYECKUE yKa3aHUs IS ca-
MOCTOSITEIBHONH padOThl MO AWCHHIUIMHE ISl CTYJEHTOB arpoOHOMUYEecKoro (akyibTera / COCT.
A.H. Tlokatunosa, T. A. Ilanoga, E. C. Ilectpukosa ; FOxno-Ypanbckuii 'AY, UHcTUTYT arposkosio-
ruu .— Muacckoe: HOxHo-Ypansckuit 'AY, 2020 — 44 c. — loctyn u3 nokainbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl IPOBeAeHHUs TPOMEKYTOYHOM aTTecTAlluH

4.2.1. 3auer

He npenycMoTpeH yueOHBIM TIIaHOM

4.2.2. IKk3amMeHn

DK3aMeH sBiseTcs (POPMOM OIEHKH KadecTBa OCBOCHHS OOyJaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM JTUCHUILIHHEL. [To pesynbraTam sx3ameHa oOyuya-
FOIIEMYCSI BBICTABIISIETCS] OLIEHKA «OTIUYHO», «XOPOIIO», «yJAOBJIETBOPUTEIBHO» WA «HEYAOBIETBOPHU-
TEIBHO».

DK3aMeH M0 AUCUUILIMHE MPOBOJUTCSA B COOTBETCTBUH C PaclHMCaHUEM NMPOMEKYTOYHON aTTecTa-
LIMU, B KOTOPOM YKa3bIBAE€TCS BPEMs €0 IIPOBEIEHUS, HOMEDP ayAUTOPHH, MECTO ITPOBEIECHUS KOHCYJIb-
Taluu. YTBEpkKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a Takke Ha oduuu-
aJbHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHU I MPOMEKYTOUHON aTTECTAIlMU OOYUYaIOIIMXCs yCTaHABIUBAETCs pabo-
4eil mporpaMMoi AMCHUUIUIMHBI U JJOBOAUTCS 0 CBEICHUS 00yJaIOIIMXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MPaBUIIo, JekTopamu. C paspenieHus 3apeayromero kadeapoi Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh INpernojaBarenb Kadeapbl, TPUBICUCHHBIN 7S MOMOIIM B IpUEMe
sK3aMeHa. B ciayyae OTCyTCTBHS BEOyILEro mpernojaBaTelis SK3aMeH MPUHUMAETCs MPErnoaBaTeseM,
Ha3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHEe Ha SK3aMeHe mpenoaBareneil ¢ Ipyrux kadeap 0e3 COOTBETCTBYIOIIETO pPacIo-
PSDKEHUST PEeKTOpa, MPOpPEKTopa Mo y4eOHOW M BOCTIUTATENbHON paboTe WIIM 3aMECTUTENS TUPEKTOpa
HNHuctutyTa no yueOHOM paboTe He AOIMyCKaeTCsl.

Jlig npoBenieHMs SK3aMeHa BEAyLIUI NIPENoJaBaTellb HAaKaHyHE II0JIy4aeT B CEKpeTapuare Ju-
peKTOpaTa 3a4eTHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILlaeTCsl B CEKpeTapuaT Mocjae OKOH-
YaHMsI MEPOIIPUATHUS B ACHD ITPOBEIECHUS IK3aMEHA WIHM YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI MPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, MO0 B BUJAE TECTUPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIEHHON (hOopMe B COOTBETCTBUH C yTBEp-
XKJICHHBIMU Kadeapoll SK3aMEHAllMOHHBIMU BONPOCAMH W YTBEP)KIAIOTCS 3aBenyloUuM Kadeapoit
eXeroJHo. B Ouiere cogepkuTcs 2 TEOPETUUECKUX BOIPOCa U 3a7a4a

DK3aMeHaTOpy MPEIOCTaBIIAETCS MPaBO 3aJaBaTh BOIPOCH CBEPX OWIieTa, a TaKkKe MOMUMO TEO-
PETUYECKUX BONPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOJAIINE 3a paMKU IPOHJEHHOIO
MaTepuaia 1o u3y4aeMoil TUCHUIUIHHE.

3HaHUs, YMEHHUS W HaBBIKM OOYYAIOIIMXCS ONPENENISIOTCA OLIEHKAMHU «OTIUYHO», «XOPOILIO»,
«YIOBJIETBOPUTEIIbHO», «HEYJOBIETBOPUTEIHHO» U BBICTABISIOTCA B 3a4E€THO-9K3aMEHAI[MOHHYIO Be-
JOMOCTh 00Yydarouierocs B ACHb IK3aMeHa.

[Ipu npoBeieHNH YCTHOTO IK3aMEHa B ayJJUTOPUU HE JOJKHO HaXOOUThCs Oojee 6 oOydaronimx-
Csl Ha OAHOT'O IIpenoaaBaTes.

[Ipu mpoBeZieHNH YCTHOTO 3K3aMeHa 00ydaroluiics BHIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B CITy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpewmst sx3ameHa o0yuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JUCUMIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOil, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpeaCTBaMH.

Bpems moaroToBKM OTBETa MpU clladye K3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBJISTh HE MEHEe
40 MuHYT (10 KEJTaHUI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.
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OOyuaromnuiicsi, UCTIBITHIBAIOIIMI 3aTPyJHEHNUS NMPU MOJATOTOBKE K OTBETY IO BHIOPAHHOMY MM
OousieTy, UMeeT paBo Ha BEIOOP BTOPOro OMIieTa C COOTBETCTBYIOLIUM MPOJIEHHEM BpEMEHH Ha MOJro-
TOBKY. HpI/I OKOHYATCJIIbHOM OILICHMBAHHWU OTBECTA OLI€CHKAa CHUXXACTCSI Ha OAUH 63.)1)1. Bbmaqa TPETHETO
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromuiics sBUIICS HA K3aMEH, W, B3SB OWIIET, OTKA3aJICs OT MPOXOXKIACHUS aTTeCTaIluN
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIIECTCS OLICHKA «HEYAOBJIETBOPUTEIb-
HO».

Hapymenue AucUMIIIMHBI, CIUCHIBAHHE, HCIOIb30BaHHE OOYUYAIOIIUMUCS HEpa3pelleHHBIX Iie-
YaTHBIX U PYKOMHCHBIX MaTe€pHaioB, MOOUIIBLHBIX Telle()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB M IPYTUX BHJIOB JTUYHOM KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciyyae HapyiieHusi 3Toro TpebOoBaHHUs MpPENoaaBaTeib
00s13aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HEYHOBJIETBO-
PHUTEIIBHO.

BeicTaBiieHHE OLICHOK, ITOJIY4€HHBIX IIPU MOJBEIACHUH PE3YJIbTaTOB IIPOMEKYTOYHOM aTTEeCTalllH,
B 3aYETHO-DK3aMEHAIlMOHHYIO BEJJOMOCTh IPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
AaBaTeJIn HCCYT MEPCOHAIbHYIO OTBETCTBCHHOCTD 3a CBOCBPEMCHHOCTb U TOUYHOCTb BHCCCHU A 3ammceu o
pe3ynbTaTax MpoOMEKyTOYHON aTTecTallii B 3a4€THO-3K3aMEHAIIMOHHYIO BEJJOMOCTb.

HesiBka Ha sK3aMeH OTMEYaeTCsl B 3a4€THO-3K3aMEHAIMOHHOW BEJOMOCTU CJIIOBAMH «HE SIBUJI-
CsD».

Jnist 0Oyuarommxcsi, KOTOpble HEe CMOTJIM C/IaTh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJ JTUKBUJIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpemnojaBareny, NpUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korjga oHu OyayT MPUHUMATH 3a10JKeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0DKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘-IaIOH_II/IMC$I, MMOKa3aBIIMM OTJIMYHBIC U XOPOIIHEC 3HAHUA B TCUCHUC CEMECTPA B XOA€ ITOCTO-
SIHHOTO TEKYILEro KOHTPOJISl YCIIEBAeMOCTH, MOXKET OBITh MPOCTaBIeHA dK3aMEHAI[MOHHAS OIEHKa J0-
CpOYHO, T.C. 663 caadyu 5K3aMcCHaA. OI.[GHKa BBICTABJISIETCA B 3K3aM€HaHHOHHBIﬁ JJUCT UJIU B 3a4Y€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jinla C OrpaHU4YCHHBIMHU BO3MOKHOCTAMH 3J0POBbA MOTI'YT CIAaBAThb 3K3aMCHLI B
MEKCECCHOHHBIN NEPUOJ B CPOKH, YCTAHOBIIEHHBIE UHANBUAYAIBHBIM YU€OHBIM IJIaHOM. VHBaNuIpl U
Jira ¢ OrpaHuv4CHHBIMU BO3MOKHOCTAMU 310POBBA, UMCIOINEC HAPYIICHHUA OIIOPHO-ABUTATCIIBHOI'O all-
mapara, JOMYCKaloTCd Ha AaTTeCTAllMOHHbIE UCHBITAHUS B  CONpPOBOXKJIEHWU  aCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa npoBeaeHUs] TPOMEKYTOUHOM aTTecTalluu JJIsl 0COOBIX cilydaeB u3ioxeHa B «llo-
JIOKEHUH O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEXKYTOUHOH aTTecTalMu OO0YYaromuxcs I10
OIIOII 6akanaBpuara, crienuanurera U Mmaructparypsi» ®I'bOY BO KOxHo-Ypansckuii [AY

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ne WHAUKATOPaA KOMIIE-
DK3aMeH
TEHIINHU
1. [Tepunonnueckwuii 3akon [[.1. Menneneesa. CoBpemennas ¢hopmynupos- | MJI-1onk-1 Criocoben
Ka 3aKOHA. 3HAYEHUE TNEPUOJUYECKOTO 3aKOHA JIJIsl XUMUHU. HCITOJIL30BaTh OC-
2. [TonsTHE XMMHUYECKON TEPMOAMHAMUKH. TepMOIMHAMUYECKUE CUCTE- HOBHBIE 3aKOHBI
MBEL. €CTECTBEHHOHAYYHBIX
3. Tennossie 23 PexTh peakiuii. IHTATBIUSI CUCTEMBI. 3akoH ['ecca AVCLMIUINH JJIs pe-
4. CBoboHas sHeprus I'nboca kak GyHKIUA cocTosHus BemecTsa. AG, HMICHKS CTAHAPTHBIX
KaK IPUYMHA POTEKAHUS CAMOIIPOU3BOJIBHOM PEaKIuii. 37124 B 0bacTy ar-
5. CoBpeMeHHas MOJIE/b COCTOSHUS JIEKTPOHa B aToMe. KBaHToBEIE upc- | POHOMHH € IIPHME-
A HEHUEM HH(OpMAIIH-
v OHHO-
6. [TpuHIIUTIBI 3aMTOTHEHHS SJIEKTPOHHBIXOpOUTANIEH aTOMa B OCHOBHOM
. KOMMYHHUKAITMOHHBIX
cocrossauy: npuniun Ilaynu, npasuno XyHnaa, npasuiio KiedkoBckoro. -
o 9 N TEXHOJIOTHH
DJIEKTPOHHBIE EMKOCTH OpOUTAJICH, YPOBHEH M MOTypPOBHEH.
7. THnel XUMHYECKUX CBI3EH: KOBAJICHTHAS, HOHHAS, METAJNINUECKAs, BO-
JOpOIHAsI.
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8. XapakTepuCcTUKa CBsI3€il: 3JEKTPUUECKUE AUTOIbHBIE MOMEHTHI, A(-
(eKTHUBHBIE 3apsi/Ibl aTOMOB, HAIIPABJIEHHOCTh U HACBIIIIEHHOCTh, SHEP-
TUsl U JUIMHA CBSI3HU.

9. Omnpenenenne NOHATHS «KOMIUIEKCHBIE cOeMHEeHHs». OCHOBHBIE MOHS-
THs KOOPAVHALMOHHOW TEOPUH.

10. Baxkneiime THITBI KOMIUIEKCHBIX COSTUHEHU.

11. [TpuauHbI 00pa30BaHUs BOAHBIX PACTBOPOB. [ OMOTE€HHEIE U TE€TEPOTEH-
HBIE PACTBOPBI.

12. OnekTponuThl. CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

13. I'maponus coneit. Tunsl runponusa.

14. [onsartue o ckopocTu xumMuyeckon peakunu. OCHOBHbIE (DaKTOPHI, BIH-
SIOIIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

15. 3aBUCUMOCTh CKOPOCTH XMMUYECKOU peakluu oT Temneparypsl. [Ipea-
CTaBJIeHHE 00 PHEPTUM aKTUBAIMH, SHEPTeTHYECKOM Oapbepe U mepe-
XOJIHOM SHEPreTUYECKOM KOMILIEKCE.

16. Kunernueckas koHuenuus paBHoBecusi. Koncranra pauoBecus. Cme-
HICHUE PABHOBECHS TPU U3MEHEHUH KOHIICHTPALIUU, TEMIIEPATYpPhI U
napienus. [Ipunmun Jle-Ilarenbe.

17. OOm1as xapakTepucTiKa 31eMeHToB rpymmsl [A. Bogopon (u3otomsl,
noyrydeHue, Gu3nIecKue ¥ XUMHIECKUE CBOMCTBA).

18. Bona, reometpus v CBOMCTBa €€ MOJIEKYJIbl. XMMHUUYECKHE CBOMCTBA BO-
nbl. Bona kak pactBopurelb. Boga B cebCKOM X0341CTBE

19. XUMHUYECKHe CBOMCTBA MIETOYHBIX MeTai1oB. Kanuii kak 3JIeMEeHT -
TaHus pacteHuid. Kanuiineie ynoopenus.

20. Ddusnyeckre 1 XUMAYECKUE CBOMCTBA KAIbIKUA U Maraus. MIx Ouosoru-
YECKOE 3HaYCHUE

21. du3nyecKue ¥ XUMUIECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

22. Kucnoponnbie coenqnuenust 0opa: OKCHa, OOpHast KHCIO0Ta, TOJIUKUCIIO-
TBI O0pa, UX COJIH

23. Pu3nyecKkue 1 XUMHUYECKUE CBOMCTBA METAJUIMYECKOT0 AJTFOMUHUS.

24. OKcubl ¥ THIPOKCUABI ATIOMUHHUS, Pa3HOOOpaszne UX CTpoeHus, aM(o-
TEPHOCTh ITUX COCAMHEHUN, PEaKIMK X B3aUMHOTO MPEBpaIllCHUsI.

25. XUMUS HEOPTaHUYECKUX COCAUHEHHI yriaepoia: yrieKUCIoro ra3a u
€ro MPOU3BOHBIX.

26. 3HaueHUe COEAMHEHNUHN yIiepoa B celnbCKoM xo3siicTBe. KpyroBopot
yriaepoja B MpUpoje. DKOJOTHUECKHE aCTIeKThl XUMUU YIIIepoa.

27. Xumus coeuHEHU KpemHus. KpeMHe3eM, CHIIMKaThl U aTlOMOCHIINKA-
ThI KaK TTOYBOOOPA3YIOIINE MUHEPATIBL.

28. Oco0eHHOCTH XMMUH TepMaHHUsl, 0JI0Ba U CBUHIA. [IpMeHeHne 3THX
3JIEMEHTOB U UX COEOUHEHUN. DKOJOIMUeCcKasi OIaCHOCTbL COEMUHEHUHN
CBUHIIA

29. XHUMHS MOJIEKYJISIPHOTO a30Ta.

30. XUMUS aMMUAKa U €r0 IPOU3BOIHbIX.

31. XuMHs OKCHJIOB a30Ta, Q30THOM KMCJIOTHI M €€ COJICH.

32. docdop, amoTpoIHbIe MOAU(PUKAINH, PU3NIECKHE U XUMUYECKHE
CBOICTBa MOJIEKYJIsIpHOTO (hochopa.

33. OpTtodocdopHas kucnora u ee conu. 3HaueHue pocdopa kak 37eMeHTa
nutanus. ocdopHeie ynoOpeHusl.

34. ®u3nyYeCcKne 1 XUMUYECKHE CBOMCTBA KUCIOPOJa. DKOJIOTUUYECKAS POIIb
KHCJIOpOJia M 030HA aTMOC(hEPBHI.

35. CoenuHeHUs cepbl ¢ BOJOPOIOM U KUCIopoaoM. CepHas KUCIIOTa,

Cynb(arsbl.
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36. CepHHUCTBI Ta3, CEpHUCTAsI KUCIOTA, Cynb(uThl. CepoBOIOPO.I U MOJIHU-
cynb(aHbI.

37. DIJIEKTPOHHOE CTPOCHUE ATOMOB IaJIOT€HOB M 3aKOHOMEPHOCTH U3MEHE-
HUS CBOWMCTB raJIOTeHOB B norpymme. Coeauaenus Gpropa.

38. XnopoBogopon, coisiHas kucinora. CoeuHEHHs XJ10pa ¢ KUCIOPOIOM U
UX CBOICTBA.

39. Xumusi 6J1aropoAHBIX Ta30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XHUMHUYe-
CKUX U (PU3UYECKUX CBOICTB).

40. CeMeiCcTBO elle3a U UX XUMUYECKHEe CBOMCTBA.

41. Xumus mapraana (OKCUJIbl, THAPOKCUIBI, KUCIIOTHI, COJIN).

42, Oco0EHHOCTH XUMHUHU XPOMa; €r0 BaXKHEHIIINE COeTUHEHUS (OKCH/IBI,
TUAPOKCHU/IbI, KUCIOTHI, COJIN).

43, XuMHst MEA U €€ COeAMHEHUMN (OKCUIbI, TUAPOKCUIBI, COJIH).

44, IIpenMer, 3a7aun 1 3HaUCHUE AaHAUTUTUYECKOW XUMHUH.

45. Knaccudukanust MeTo10B aHaIIM3A.

46. TOYHOCTH AHATTUTUYECKUX ONPEACICHUN

47. TeopeTnyeckre OCHOBBI aHATTUTUYECKON XUMHUH: 3aKOH JEHCTBYIOIIUX
MacC.TEOpHUsl MEKTPOJIUTUUECKON TUCCOIUALIMHU, TPOTOJIUTHYECKAs
TEopHusl.

48. XUMHUYECKOE paBHOBECHE B T€TEPOreHHBIX cucTemax. [1P, ero mpume-
HEHUE.

49. CriocoObI BeIpaKEeHUSI KOHIIEHTPAIIMU PACTBOPOB: MIPOIIEHTHAS, MOJISIP-
Hasi, HOpMaJIbHasl, TUTP, MOJISUIbHASL KOHIIEHTPALUH.

50. OCHOBBI rpaBUMETpUYECKOT0 aHanu3a. CyTb MeTO/a, MPUMEHEHHE,
ycnoBus poBeAeHus. OcaxmaaeMas U TpaBUMeTprUecKas GOpMEI.

51. ITogroroska BeecTBa K rpaBuMeTprudeckomy aHanusy. Hasecka. Ile-
pEeKpUCTAIIIN3AIHS.

52. PacTBOpeHue u ocaxkieHle B TPABUMETPUH.

53. OuiIbTpOBAHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BRIUKUCICHUS B TPaBU-
METPUHU.

54. OCHOBBI TUTPUMETPUUYECKOTO aHan3a. CyTh, MPUMEHEHHE, YCIOBUS
MIPOBEICHMUSI.

55. PacTBOpBI B TUTPUMETPHUH.

56. Knaccudukanust metonoB TutpumeTpun. CyTh KaXKJ10H TPYIIIBI METO-
JIOB.

57. OO611me mpreMbl THTPOBAHUSL.

58. XapakTepucTrKa METOI0B HelTpanu3aiuu. [IpoBenenne, npumMeHeHne
Y 3HAUYCHHUE.

59. KpuBble TUTpOBaHMSI, X TIOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.

60. WMHukaTophl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHAUKATOPOB.

61. XapakTepucTuKa METOI0B KOMILIEKCOHOMETPHH.

62. OCHOBBI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX METOA0B aHanu3a. Kiac-
cuuKalys STUX METOJIOB.

63. XapakTepucTUKa epMaHraHaTOMETPHUH, HOJIOMETPUU U XPOMATOMET-
pumn.

64. XapakTepuCcTHKa METOJIOB OCAXKICHHUSI.

3amaun I DK3aMeHa
1. B xaxom o0beMe BOJHOTO pacTBOpa Xjiopuaa kamus ¢ maccoBoit noneit | MJI-1onk-1 Cnocoben

10% conepxurcs 2,5 v KCI1? ITnotHocTs pactBopa 1,063 r/em>.

HCIIOJIB30BaTh OC-
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Omnpeznenute MOJSPHYIO KOHIEHTPALIMIO PACTBOPA, MOJTYYSHHOTO TPH
pacTBopeHuu cynbdara HaTpus maccoi 42,6 T B Boze maccoit 300 r, ec-
JIM IUNIOTHOCTH MOJIYYEHHOI0 pacTBopa pasHa 1,12 r/mi.

Kak noBnusieT yMeHblIEHNE 1aBICHNs HAa PABHOBECHE B PEAKIIMAX:
a) N204 — 2NO; 6) 2NO + Oz — 2NO; B) 3Fe203(x) + CO(r) —
2Fe304(k) + COa(1)?

K pactBopy maccoii 250r, maccoBasi 107151 COJIA B KOTOPOM COCTaBJISIET
10%, npununu Boay o0bEMoM 150mu. [IpuHSB MIIOTHOCTH BOABI PaBHOM
11/Mu1, onpeieTuTe MaCCOBYIO JAOJIO COJIM B OJYYEHHOM PacTBOPE.

[Tpu onpenenéHHBIX YCIOBUAX PEAKIIUS XJIOPOBOIOPOIA C KHUCIOPOAOM
apasercs obpatumoii: 4HCI(r) + Ox(r) — 2Cly(r) + 2H,0(r), AH= -
116,4x]/Ix Kakoe BnusiHEEe Ha paBHOBECHOE COCTOSTHHE CHCTEMBI OKa-
KYT: a) yBEJIMUYCHHE AaBJICHU; O) MOBBIIIEHUE TEMIIEPATYpPhI; B) BBE-
JICHUE KaTaJlnu3aTopa.

MeToaoM 37eKTPOHHOTO OanlaHca moa0epuTe KodPPHUIUEHTH B CXEMe
OKHCIHUTENBHO-BOCCTaHOBUTENRHOM peakiuu: Nal + NalO3z + HoSOq4
—D + NaxSO4 + H,0

[TonydyeHHoe ypaBHEHHE MEPENUIINTE B MIOHHON M COKPAIIEHHOW HOH-
HOM popmax. HazoBute komrnekcHbie coenuuenus: a) [CrPO4(NH3)3];
6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) Fes[Fe(CN)sl3; m)
[Pt(NH3)4](NO2)2. Onipeenute cTeleHr OKUCIEHUS KOMIUIEKCO00pa3o-
BaTeJIEH B COCIUHEHUSIX.

HaiitTi MossipHyI0 M1 HOpMaJbHYIO KOHLIEHTparuio 10%-Horo pactBopa
HNO3 (nnotHocTs pactBopa 1,05 r/min).

CocTaBbTe MOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS T'MIPOJIN3a HUTpaTa
AIIOMHMHMS U aleTaTa HaTpusl. Y KaKUTE PEAaKIUIO CPENBI B paCTBOPE
cosu. Hanummre BelpaskeHUs U1 KOHCTaHTBI THAPOJIN3a

10.

Kaxkue 13 mepeyncieHHbIX BEIIECTB U 32 CUET KaKUX JIEMEHTOB MPOSIB-
JISIOT OOBIYHO OKUCIUTEILHBIE CBOMCTBA U KaKHE BOCCTAHOBUTEIbHEIE?
VYka3zarb T€ U3 HUX, KOTOPbIE 001a1af0T OKUCITUTEIIBHO-
BOCCTAHOBHUTEILHOM ABOMCcTBEHHOCTHIO: NH3, HoSO4, MnO7, KMnOy,
HNO;, KoxMnO4, HNO3, H>S, H>SO:s.

11.

OHpeI[eJII/ITB TCPMOANHAMHNYCCKYIO BO3BMOKHOCTL Pa3JIOKCHUS IPpU
KOMHATHOM TeMmneparype cienyromux Bemects: a) NHaNO3(T) =
N>O(r) + 2H>0(r) 6) (NH4)2COs3(1) = 2NH3(1) + CO2(1) + H2O(T)

12.

O6pa3er n3BectHsika Maccoit 0,5 00paboTanu CONTHON KUCIOTOM, IPH
3TOM BBIJIEIWIOCH 75MIT yTiieKucoro ra3za. OnpeaenuTe MaccoByIo J10-
710 KapOOHaTa KaJblls B TAHHOM 00pasIie M3BECTHSIKA.

13.

CocTaBUTh OJICKTPOHHBIC rpa(bnqecxne q)OpMyJIBI aToMma Br u nona
Al3+A

14.

OmnpenenuTe MOISIPHYIO KOHIICHTPAIMIO PACTBOPA, ITOTYIEHHOTO MIPH
pacTBopeHuH cynbhaTta HaTpus Maccoit 42,6r B Boge maccoit 300r, ecnu
TJIOTHOCTH MOJYYEHHOr0 pacTBopa paBHa 1,12r/mi.

15.

B Boze maccoit 400r pactBopuiiu cepoBo1opoa 00bsEMoM 12mi (HOp-
ManbHbIe ycioBus). Onpenennure MacCoBYIO JOJI0 CEPOBOIOPOAA B pac-
TBODE.

16.

HaiiTi MossipHyI0 M1 HOpMaJbHYIO KOHLIEHTpaiuio 10%-Horo pactBopa
HNOs; (mnotaocts pactBopa 1,051r/mi).

17.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS THIPOJIN3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. Y KaXKHUTE PEaKIMIO CPelibl B paCTBOPE
conu. Hanumure BoIpaskeHuUs [J11 KOHCTAHTBI THPOJIH3a.

18.

Cxopoctb xumudeckoit peakiuu 2NO(T) + O2(r) = 2NOx(T) npu KOoH-
neHtpanusax pearupyromux Bemects [NO]=0,3momb/1 1 [O2]
0,15mos16/71 coctaBuia 1,2-10>momns/n-cex. HaiiTi 3HAUCHNE KOHCTAHTHI

HOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH JJIS Pe-
IICHUST CTaHIAPTHBIX
3a7a4 B 00JIaCTH ar-
POHOMHH C TPUME-
HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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CKOpPOCTH PCaAKIIUU.

19.

[Tpu cmemennu ra3000pa3HbIX BemecTB A 1 B mpoTekaeT xumudeckas
peakuus: 2A + B =2C + JI. I3BecTHO, YTO 4epe3 HEKOTOPOE BpeMs I10-
CJIe Hayaja peakiiMy KOHIIEHTPAlUH BEUIECTB COCTaBUIIU: [A] =
2monb/1; [B] = 1mons/x; [C] =1,6 Moab/n. BEIYUCINTE HCXOQHBIC KOH-
LIEHTpaluu BemecTB A u B.

20.

Haiitu nponienTHyI0 1 MossipHyto kKoHueHTpauuu 0,31 pactBopa H3PO4
(mnotHOCTH pactBopa 1,01r/mn)

21.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS THIPOJIU3a HUTpaTa
MeaH U KapOoHaTa Kanusl. YKaKUTE PEaKIUI0 CPEIbl B pAaCTBOPE COJIH.
Hanummre BbipaxeHus 17151 KOHCTaHThI THAPOJIN3A.

22.

PaccunTaiite 00beM pacTBOpa cepHOI KUCIOTHI (MaccoBast 1oist HaS04
8%, muotHOCTH 1,05 I/MIT), KOTOPBIN MOTPEOYETCS AT MPUTOTOBIICHUS
pacTBOpa ¢ MacCcoBOM J1oJiel cepHOI KUCTOTHI 2% o0bemoM 400 M
(mmotaOCTH 1,01 T/MI).

23.

B Boze maccoit 1000 1 pacTBopuiu cyinb(ar Kaaus KOJIUYECTBOM Belle-
CTBa 2 MOJIb. BeIunicinTe MaccoByI0 JJOJIK0 pAaCTBOPEHHOT'O BELIECTBA.

24.

K pactBopy cepnoii kuciaotsl oobemMoM 250 mut (MaccoBast mosst HaS04
12%, nnotHocTts 1,08 /M) npununu Boay maccoit 120 r. Paccuuraiite
MacCOBYIO JIOJIFO CEPHOM KHCIIOTHI H3yYEHHOM PAacTBOPE

25.

PaccunTaiiTe KOJIMUYECTBO BEUIECTBA THAPOKCUA HATPHUSI, KOTOPBIN IO-
TpedyeTcs sl MPUTOTOBJICHHS pacTBopa Maccoit 60 T ¢ MaccoBoit 10-
nen menouun 15%.

26.

K pactBopy conu maccoii 250 r (maccoBas 1ois 10%) npunuinu Bony
o6bemoM 150 mit (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIONIO CO-
JIM B IOJIYYEHHOM PacTBOpE.

27.

Omnpeznenute Maccy COJIM U MaccCy BOJIbl, KOTOPbIE TOTPEOYIOTCA IS
PUTOTOBIIEHHUS pacTBopa oobeMoM 120 mit (ttotHOCTH 1,1 r/™MIT) €
MaccoBOH noJeit conu 15%.

28.

Kakoit 06beM pacTBopa ruapokcua kamus (maccoast noist KOH 12%,
moTHOCTH 1,11 v/Mut) Hago puauTh K Boae Maccoit 500 r, 9To0sI 11o-
Jy4uTh pacTBop ¢ MaccoBoil noseid KOH 5%?

29.

XmopoBogopoa oo0bemMoM 5,6 1 pactBopuiu B Boje maccoit 500 r. Bei-
yucaute MaccoByro noito HC1 B momyueHHOM pacTBope

30.

K pactBopy conu maccoii 250 r (maccoBas 1ois 10%) npunuinu Bony
o6bemoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIONIO CO-
JIM B IOJTYYEHHOM PacTBOpE.

31.

B Bone maccoit 400 r pacTBOpmIiA cepoBOIOpoa o0beMoM 12 mit (HOp-
MaJjbHbIe yciaoBus). OnpeneanTe MacCoBYIO 00 CEPOBOIOPO/A B MO-
Jy4EHHOM PacTBOPE.

32.

PaccuuTaiite maccy BOABI U pacTBOpa C MaCCOBOM JT0JIEN XJIOpU/IA Mar-
HUs 20%, KoTOopbIe MOTPEOYIOTCS 1711 MPUTOTOBJIEHUS PACTBOPA MacCon
300 r ¢ maccoBoit noneit MgCl, 4%.

[Ikana u KpuTEpUN OLIEHUBAHUS OTBETA 00YYAIOLIETOCS MTPEICTABICHBI B TA0INIIE

HIkana Kpurepun oneHuBaHus

- 00y4aroIuiCs MOJIHO YCBOMJI y4eOHBIN MaTepua;

Ouenka 5

II0JIB3YETCsl TEPMUHOJIOTHUEH;
(oTIHM9HO)

KU CBSI3HOT'O ONHCAHMS SBICHUN U IMpONLECCCOB;
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- TIOKa3hIBaeT 3HAHWE OCHOBHBIX ITOHSATHI JAUCHUIINIMHBI, T'PaMOTHO

- TIPOSIBJISIET YMEHHE aHAJTU3UPOBaATh U 0000maTh HHPOpPMAIUIO, HABHI-




- IEMOHCTPUPYET YMEHUE M3JIaraThb Marepuall B ONPEIEICHHOM JIOTnYe-
CKOU MOCJIEN0BATEILHOCTH,

- TIOKa3bIBa€T YMEHUE WIUIFOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMU NPUMEPAMHU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOWYUBOCTH 3HAHUHM, YMEHUI
Y HaBBIKOB;

- MOTYT OBITh JOIMYIICHBI OHA—/IB€ HETOUHOCTH MPHU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporo)

- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM HA OLICHKY «5», HO PH
3TOM MMEET MECTO OJMH U3 HENOCTATKOB:

- B YCBOCHHMH y4€OHOT0 Marepuasa JOMyIeHbl Ipo0ebl, He NCKa3UBIINE
ColeprKaHue OTBETA;

- B M3JI0’)KEHUU MaTepHalla JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTEIHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
M€, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJIHO WIM HENOCIEN0BAaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puaina, HO MoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPyJHEHUS WIN JOMYIIEHbl OIUMOKH B ONpPEICIICHUH MOHS-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MICIIPABJICHHBIE ITOCIIE HABOISALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHUH WU
HaBBIKOB, 00OyUalOLIMICsA HE MOXET MPUMEHUTh TEOPUIO B HOBOW CHUTYa-
097078

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- Ipo0eITbl B 3HAHHUSIX OCHOBHOTO MTPOTPAMMHOTO MaTepuaa, MPUHITUIIH-
aJIbHBIE OLTMOKH IIPU OTBETE HA BOIIPOCHI;

- 0OHapy)XCHO HE3HAHWE WM HEMOHWUMaHWe OoJybleld WM Haumbolee
BaXHOW YacTH yueOHOTO MaTepuana;

- JIOMYIIEHBI OIIMOKU B OINpPENEICHUU TOHSATHHA, TPH HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHO N, OTCYTCTBYKOT COOTBCTCTBYIOIIHC
3HaHUS, YMEHUS 1 HABBIKH.

4.2.3. KypcoBoii npoekT/KypcoBasi padoTa

KypcoBoii mpoekt/kypcoBasi paboTa He PeTyCMOTPEHbI y4eOHBIM TIaHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBaHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







