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Pabouas mporpamma AUCHHUIUIMHBI «XHUMHS HEOPTAaHUYECKAsh M aHAIUTHYECKas» COCTaBIcHAa B
COOTBETCTBUM C TpeboBanusMu denepanbHOro rocyJapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa BBIC-
mero obpazoBanus (PI'OC BO), yreepxknennoro IIpukazom MuHucTepcTBa 00pa3oBaHUs U HAYKH
Poccutiickoit ®enepanun 26.07.2017 r. Ne 699. Pabouas nmporpamMmma mpeaHa3Hadue€Ha JJisl MMOJATOTOBKH
OakanaBpa no HanpasieHuio 35.03.04 Arponomusi, HanpaBlieHHOCTh — CejleKIUsl U CeMEHOBOACTBO
CeJIbCKOXO035IHCTBEHHBIX KYJIbTYP.

Hacrosimmast pabouasi mporpamMma JUCIHHIUIMHBI COCTaBIeHA B paMKaX OCHOBHOU mpodeccro-
HanpHOM oOpazoBarenbHOM mporpamMmbl (OITOIT) um yunThiBaeT 0COOEHHOCTH OOYYEHHS MPU WHKITIO-
3UBHOM 00pa30BaHMH JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3710p0oBbst (OB3) 1 nHBaMI0B.

CocraButenp — crapmuii npenojasarens [lecrpukosa E.C.

Pabouaa mporpaMma JHCIMIUTHHE! 00cy:XJeHa Ha 3acefaHuH Kadelpsl arpoTeXHONOrHH H
IKONOTHH
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEHHbIE C IJIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo nampaBnenuro moarotoBku 35.03.04 ArpoHomus T0KEH OBITH MOATOTOBJICH K Pe-
MICHUIO 3aaa4dy HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU CJICAYIOLICTO THUIIA: MPONU3BOACTBCHHO-
TEXHOJIOTHYECKOM.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, IPAKTUUECKHAE YMEHHS M HABBIKH
10 XMMUU 00T, HEOPTAaHNIECKOW M aHATUTHIECKOM, KOTOPBIH HEOOXOAMMBI JIJIsT YCBOSHUS TPOodUIIn-
PYIOITUX TUCIUIIINH, 00SCTICUNBAIM TOHUMAHUE U OCBOSHHUE METOJIOB aHAIM3a M 3aKJIaJbIBAIM 0a3uc
IUIS1 TIOCTIEYIOIIEH MPaKTUYeCKOr pabOThl B COOTBETCTBHU C (POPMHUPYEMBIMU KOMITETEHIIUSMU

3agaum JMCHUILIMHDBI:
- MOJYYUTh 3HAHUSA MO TEOPETUYECKUM OCHOBAM XMMHMH HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIIINX XMMHYECKHUX SJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTb MPEJCKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMHUYECKUX PEAKIUI;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIIECTBA U €0 XUMUYECKUMHU CBOMCTBAMM ;
— TI0JIb30BAThCA COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTHEN;
— BBIpAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEHUIINM JIA0OPATOPHBIM O00OPYOBAaHUEM, XUMUUYECKOU TI0-
CYZIO¥ U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHThH C OCHOBAaMH COBPEMEHHBIX METOJOB XUMHUUECKOTO aHAIIN3A;
— IIPUBUTH HABBIKMA PACUETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— JUIS TIOJYYEHHUS IOCTOBEPHBIX PE3yJIbTaTOB aHAIN3a, HAYYUTh CTAaTUCTHYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIbTaTOB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. CriocobeH pematb THIOBBIE 33124 TPOGECCHOHATBLHON JIeATENFHOCTH HA OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX W €eCTECTBEHHBIX HayK C IPUMEHEHHEM HH(POPMALUOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.

Kox u HaumenoBanue
AHIAAKATOPA TOCTHXKE-
HHUS KOMIIETEHIINH

dopmupyemsie 3YH

3HaHUA

yMEHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaquBIX
JTUCIUTIIMH TSl peliie-
HUS CTaHI[apTHBIX 3a-
na4 B 00JIaCTH arpoHoO-
MHUU C HpI/IMeHeHI/IeM
nH(pOpPMaIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

OOyyaromuiics JOKEeH
3HATh: CBA3b MEKIY
CTPOEHHUEM BEILIECTB U
WX XUMHUYECKHUMHU CBOM-
CTBaMU; OCHOBHBIC XU-
MHYECKHE 3aKOHBI U
MOHSTHUSA; PAKTUYECKOE
MPUMEHEHHUE HEKOTO-
PBIX HEOPraHUYECKUX
BEIIECTB B CEIBCKOXO-
351iCTBEHHOM MPOU3-
Boactee (b1.0.37-3.1)

OO0yyaromuiicst TOJIKEeH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOM
Y CIIPaBOYHOU JIUTEpa-
TYypOW; HCIIOIb30BATh
CBOMCTBAa XUMHUYECKHUX
BEIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHHKAIIMOHHBIX
texnonoruii (b1.0.37 —
Y.l

OOyuarommiicss A07-
JKEH BJIAJIETh COBpE-
MEHHON XMMUYECKOMN
TEPMHUHOJIOTHEN B 00-
JIACTU XMMUU Heopra-
HUYECKOHN M aHAJINTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHUS
¢ 1abopaTOpHBIM 000-
PYJOBaHHEM H TTOCY-
JIOM; 3HAHUSMH IO TCO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/OB
ananmsa (b1.0.37 —H.1)

2. Mecto nucuuminHsl B cTrpykrype OITOII
JucuunnrHa «XUMHsS HEOpraHWYecKas M aHAJIUTHYECKas» OTHOCUTCS K JUCLUIUIMHAM 00s3a-
TEJNBHOM YacTu OCHOBHOM NpodeccruoHaibHONM 00pa30BaTebHON IPOTrpaMMbl OaKkajiaBpHara.




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0bEéM mucnmIuMHbl coctaBiser 5 3auétHbix eamnami] (3ET), 180 akagemuyeckux daca (janee
yaca). JlucuuminHa uzydaercsa B 1 cemectpe

3.1. Pacnpenesienne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaebHoli paboThl KonuuecTBo 1yacos

KonraktHas paborta (Bcero), 30

B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 48
[TpakTnueckue 3ansatus (113) -
CamocrositejibHasi padoTa ctyaeHToB (CP) 73
KoutpoJsb 27
Hroro: 180

3.2. PacnpenesieHue yueOHOTro BpeMeHH IO pa3jejiaM U TeMaM

Ounas ¢popma o0ydyeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaumeHnoBanue pa3ienoB 1 TeM = B
TEMBI 4acoB 6ota cp | 8 g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Pazmen 1. O6mas xumust
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUHI 14 2 6 - 6 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIUN 12 2 4 - 6
1.3. | PactBOpHI 12 - 6 - 6 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. H.
1.4. 10 4 - - 6 | x
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 14 2 6 - 6 X
1.6. | KomiuiekCHbIE COeAMHEHUS 14 4 4 - 6 | x
Pa3nen 2. Xumus 3J1€eMEHTOB
2.1. | XuMHus S-3JI€MEHTOB 12 2 4 - 6 | x
2.2. | XuMHus p-2JEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-37€MeHTOB 12 2 4 - 6 | x
Paznen 3. XumMus aHanuTuyeckas
Brenenue. Knaccuduxaius MeTo0B aHain3a U
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTATUCTHYECKAs 8 2 - - 6 | x
00paboTKa pe3yJIbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHITHSI THTPUMETPUYECKOTO aHAIN3A 17 4 6 - 7T | X
3.3. | CymHocTh IpaBUMETPUUECKOT0 aHAJIN3a 10 2 2 - 6 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 48 - | 73] 27

4. CTpyKkTypa U coiepkaHue M CUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTHyeckasi MOATOTOBKA MPHU pean3alui YIeOHBIX MMPEIMETOB, KypCOB, AUCUUIUIMH (MOY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIAOOpAaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJalomuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX C Oyaymied mpodeccHoHaNbHON AesTeIbHO-
CTBIO.




HpaKTI/I‘IeCKaSI IIoATOTOBKA MOXKET BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT Tepeaady ydeOHoW mHpopMaruyu o0yqaronmMcs, HEOOXOIUMOMN ISl 1O-
CJICAYIOIIETO BBINOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel Mpo(ecCHOHATBHOMN NesTeTbHOCTBIO.

PexomenayeMbIii 00bEM MPAKTUYECKON MOATOTOBKH (B MPOIIEHTAX OT KOJMYECTBA YacCOB KOH-
TaKTHOH pa0OThI) I TUCIHUILINH, PEATH3YOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 no 15 %;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccronanbubie kKomnereHuu (I1K) ot 20 o 80 %.

4.1. ConeprxaHue QU CHUNTHHBI

Pazgen 1. O6mass xumus

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Moub, ocTossHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKHUI YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJIICHTOB, COXPAHEHHSI MAaCChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI Ta30-
BOTO COCTOSIHHS BEIIICCTBA.

CKOpOCTh M PHEpPreTuKka XuMu4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOW peak-
1Ur; GaKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTD dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrusl aKTUBAIIMH, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTalau3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YUYEHUS O CKOPOCTU XUMHYECKON peaKklui B XH-
MUH, OMOJIOTUU M CEITBLCKOM XO3SHCTBE; 3aKOH JACHCTBYIONIMX MAacC JJII XMMHYECKOTO PaBHOBECHSI,
npuniun Jlelllarense, pojap XUMUYECKUX PAaBHOBECUM B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITBIC, 3aKPBITHIE, H30JIMPOBAHHBIE, TOMOTEHHBIE M T€TEPOTCHHBIC; BHYTPCHHSS YHEPTHUS, SHTAIBITHS,
TEIIOBOM 3(PQPEeKT XUMUYECKOW peakInuu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun [ mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peakuuu.

PacTBOpbI

MonsipHasi KOHIIEHTpaLMsl, MOJISIpHAsE KOHILIGHTpallMs SKBUBAJICHTa, MaccoBas 0Jis, TUTP, TEPMO-
JTUHAMWYECKHE TIPUYMHBI 00pa30BaHMS PACTBOPOB; (PU3NUECKHE U XUMHUYECKHUE CHUIIBI, 00YyCIIaBIIMBarO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CHIBHBIX JJIEKTPOIUTOB OT CIA0BIX; THUITBI CHIIBHBIX 3JIEKTPOJIH-
TOB; THApATallUsl UOHOB, IMEPBUYHAS W BTOPHYHAS THAPATHBIE O00OJIOYKU, KPUCTAIUIOTHAPATHI; aKTHUB-
HOCTh, KOA(D(PUIIMEHT aKTUBHOCTH; TUIBI CIAOBIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
Ca0ObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOJOPOAHBIA M THAPOKCHIBHBINA IMOKa3aTeIn
pPacTBOpOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI ¥ CTENICHU TUJIPOJIN3a COJIeH; 3HaUYCHNUE PACTBOPOB CHIIBHBIX M CJIA0BIX DJIEKTPOJIUTOB B XUMHH,
OMOJIOTHU U TEOXMMUH.

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

OCHOBHBIE PUHIUTIBEI KBAHTOBOW TEOPUHU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE M CIIMHOBOE; YHEPreTUYCCKHNE YPOBHH M MOJYPOBHH aTOMa; MPHHIIUIIBI 3aI0JTHE-
HUS DJIEKTPOHHBIX OpOUTaNel aTOMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laynu, mpaBmino XyHaa; dek-
TPOHHBIE EMKOCTH OpOMTAJICH, TTOMYPOBHEN U ypOBHEH aTOMa; CIIOCOOBI 3aITMCH AJIEKTPOHHBIX (HOPMYJT
aToMa; COBpeMeHHas (hOPMYJIHPOBKA MEPUOAMUECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI;
npaBuiio KileukoBCKOTO;TepHOAMYHOCTh H3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: YHEPTUH MOHU3AIUH,
CPOJCTBA K 3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTH, paauycoB Ban-nep-Baanbca; nepuoanueckuit xa-
paKkTep U3MEHEHUSI CBOMCTB AJIEMEHTOB; CBSI3b PACIIPOCTPAHCHHOCTH XUMHUYECKUX DJIEMEHTOB C UX I10-
JI0’)KEHUEM B MEPUOANYECKON CHCTEME, MAKPO- U MUKPOAJIEMEHTBI; TUIIBI XUMUYECKOM CBSI3H; XapaKTe-
PUCTUKH CBS3EH: AJIEKTPUUYCCKUE TUTIOIBHBIE MOMEHTHI, 3()(PEKTUBHBIC 3apsibl aTOMOB, CTEIIEHb MOH-
HOCTH, HAIIPABJICHHOCTh U HACBIIIEHHOCTb, SHEPTHUS U JIJIMHA CBS3H.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPABHEHHSI OKUCIUTEIbHOBOC-
CTAaHOBUTEJIBHBIX PEAKIMK; OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHBIE TOTCHIMANBI; ypaBHeHHe HepHcra;
onpeJieJieHue HampaBiIeHUs] MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIbIO



OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX MMOTEHIIUATIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
MIPUPOJIE.

KoMiuiekcHble coeTUHEHH .

CrpoeHre KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COEIUHEHHI: KOMIUIEKCOOOpa3oBaTelb, JIH-
ra’jibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPJAUHAIIMOHHOE YUCIIO, TEOMETPHUST KOOpIUHALIU-
OHHOM cdepbl; BHEUTHeCEepHbIe HMOHBI; KOMIUIEKCH C XeIaTo00pa3yoUMMH U MaKpOLUUKINIECKUMHU
JUTraHAaMH; yCTOMYUBOCTh KOMIUIEKCHBIX COCIMHEHHUI B pacTBOpax, KOHCTAHTAa YCTOWYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DaKTOPbI, BIUSIOLINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COEUHEHHI B pacTBOpax:
TeMIeparypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMIUIEKCOOOpa3oBatTesi, TeOpus KOOPIAUHAITMOHHON XUMUYECKOUW CBSI3U, 3HAYCHHE KOMILJIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3nea 2. XumMusd 3J1eMeHTOB.

XuMHS S-3JIEMEHTOB.

CBoeoOpa3ue CTpOeHHsI aToMa BOJOpOJa, PU3NYECKUX U XUMHUYECKUX CBOWCTB ATOTO IJIEMEHTA;
OMHApHBIE COEAMHEHMs] BOJAOPOA C AJIEKTPOOTPUIIATEIILHBIMU AJIEMEHTAMH, WX MOBEACHHE B BOJHBIX
pacTBopax, THIpaTalus MPOTOHA; THAPHUIBI IIEIOYHBIX M MIETOYHO-3eMEIbHBIX METAJUIOB, UX COJIE00-
pa3HbIl XapakTep, TMAPUA-UOH KaK BOCCTAHOBUTENb U JINTAH[; BOJOPOJHAs CBA3b, €€ 3HAUCHUE B MPU-
poze; BOAA, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U KUAKOM BOJbI, XUMUYECKUE CBOM-
CTBa BOJbI, BOJIa KaK pAaCTBOPUTENb U JIMTAHJ; 3HAU€HUE BOJIOPO/a KaK Hauboliee pacpoCTPaHEHHOTO
aneMeHTa BeeneHHOM, Boa B CETbCKOM XO3SIICTBE, SKOJOTHYECKIE aCTIeKThl BOAOIOJIB30BAHUS; 00IIIHe
CBOMCTBA 3JI€MEHTOB [A-TOATpYNIIbI; MIEIOYHBIE METAJIBI KaK BOCCTAHOBUTENH, 00pa3oBaHue OMHAp-
HBIX COCIUHEHUI M WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAJUIOB KaK Ba)KHEWIash XUMUYECKas (opma
UX CYIIECTBOBaHHS B MPHUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKIIMM OMHAPHBIX COEAMHEHUN C BOIOW;
TUAPATUPOBAHHBIE KAaTUOHBI IIETOYHBIX METAJUIOB, BHICOKAs PACTBOPUMOCTH COJIEH IIEJIOYHBIX METall-
JIOB B BOJI€, KPUCTAJUIOTHIPAThl; KOMIIEKCHI KATHOHOB HATPUS U KaJUs ¢ OMOMOJIEKYyIaMH, KATHOHUTBI
Y MOHHBIN 0OMEH HATpHUS U KaJlUs U JPYTHX OHO3APSIHBIX HOHOB MOYBEHHOT'O PacTBOpa; HATPUH U Ka-
JIMI KaK KOMITOHEHTHI TIOYBHI U MIOYBEHHBIX PACTBOPOB, KA KAaK 3JIEMEHT MUTAHUS PACTCHUH, KaUii-
HbIE YIO0OpEHMsI, KPYTOBOPOTHI HATPHUS U Kalus B mpupoje; odmue cBoiictBa I[A-moarpymmsr; amdo-
TEPHOCTh OEpUIUIHSI, €r0 OKCHa U TUAPOKCHA, TOKCHYHOCTh OEPWILINS U €ro COCAMHEHUM; Qu3nye-
CKHME U XMMUYECKHE CBOMCTBA MarHus M KajiblUsl, X BOCCTAHOBUTEJIbHBIE CBOMCTBA, KATUOHBI MarHus U
KaJblUsl KaK BaKHEWIIUE (OpPMBI CYIIECTBOBAHUS ATHX AJIEMEHTOB B MPHUPOJIE, CBOMCTBA 3TUX KATHO-
HOB; pa3JIM4KM€ B PACTBOPUMOCTH COJIEM MarHusi U KaJbLUsI U COJIEH HATPUsl M Kallvs, KPUCTAIIOTHIpa-
ThI; KOMIUIEKCHBIE COEMHEHHS] MArHKs M KalbLUs ¢ XenaToodpasyomuMunuranaamu, Mg?t u Ca’* B
KMBOH KIIETKe, pONlb MarHus B xjopodumie, Mg* u Ca?* B (hepMEHTaTHBHBIX PEAKIUAX; MATHUH U
KaJIbIIUH KaK MUTaTebHbIe KOMIIOHEHTHI [10YB, UX HOHOOOMEHHOE MOBE/IEHNE B MOYBAX, KECTKOCTh BO-
JIbl, U3BECTKOBAHUE M U3BECTKOBAHUE TTOUB.

XuMHUs p-3JIeMEHTOB.

Oo6mme cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBaJIECHTHOTO XapaKTepa CBA3€il B coenHe-
HUsAX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMS, (pU3MUECKHE M XUMHUECKUE CBOWCTBA die-
MEHTHOT0 00pa, KHCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX CONH; (PU3n-
YECKHE M XMMHYECKHE CBOMCTBA METAINIMYSCKOT'O AIFOMUHUS, BAXKHECHININEG XUMHUCCKUE CBOMCTBA OH-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUJIBI U TUJIPOKCU]IBI AJIFOMUHHUS, pa3HOOOpa3ue UX CTPOEHHS, aM-
(OTEepHOCTH THX COeIMHEHHH, PeaKIHy UX B3aHMMHOTO MpeBpalleHus; akBakaTuoH Al’*, ocobeHHOCTH
€ro CTPOEHUsS M IMOBEJACHUS B PAaCTBOPAX; COJU AIFOMUHUSA, UX KPUCTAIIOTHIPAThI, pACTBOPUMOCTH B
BOJIC W TUIPOJH3; KOMIUIEKCHBIE COCIMHEHUS ATIOMHUHHS; 00p M amlOMUHUN B OuMocucTeMax; oOIue
CBOMCTBA 3JeMEHTOB [V A-noArpynel; XMMUsi HEOPraHUYECKUX COEIUHEHUH YIJIEpoJia: aJUIOTPOITHBIE
Moau(HUKAIH yTIAepoaa, OKCHIIBI YTIepoia, YToabHasl KHCIOTa M €€ COJIM; 3HAYCHHE YTIIepo/ia B CEllb-
CKOM XO3SIICTBE; KPYTOBOPOT yIiepoja B MPUPOJIE; IKOJIOTMUECKHE aCIIEKThl XUMHUU YTIepoaa; 0coOeH-
HOCTH XUMHMUYECKUX CBOMCTB KPEMHHUsI; OKCUJ KPEMHHUS, KDEMHUEBBIE KUCIOTHl U UX COJIM; KPEMHE3EM,
CHJIMKATbI, ATFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaUE€HUE NS UIOJ0POAMS MOYB;
MPUMEHEHHE CHIIMKATOB W JIPYTUX COCAWHEHHI KPEMHHs; OCOOCHHOCTH XHMHH T€pMaHUs, OJI0OBa U
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIHME CBOICTBA 3JIEMEHTOB V A-TIOArpYyMIbl; 0COOEHHOCTH
XUMUYECKUX CBS3€H a30Ta ¢ BOJAOPOJIOM, YIJIEPOAOM U KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEYyCTOMUH-



BOCTh OOJIBIIIMHCTBA XUMHUYECKUX COCIMHEHUN a30Ta, €€ MPUYMHBI U TPOSBICHUS B XUMHUU U TIPHPOJIE;
XMMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK M €ro MPOW3BOJHBIC; OKCUIBI a30Ta, a30THAs,
a30THCTas U a30THOBATUCTAsI KUCJIOTHI U UX COJIM; OCOOCHHOCTHU a30Ta KaKk OMOTEHHOTO 3JIEMEHTa, a30T-
coJieprKarire OMOMOJIEKYJIbI, UX 3HAUEHHE B )KU3HEAEATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HAUEHHUE a30Ta KaK dJIEMEHTa MUTaHUs, KPYyTrOBOPOT a30Ta B MPHUPOJIC, A30THBIE YIOOPEHHUS, YKOJIOTH-
YEeCKUE aCMEKThl UX MPUMEHEHHs, 0COOEHHOCTH TEPMOJAMHAMUYECKON YCTOMYMBOCTH Pa3IUYHBIX CO-
enuHeHMi pochopa B 3eMHBIX yCIOBUAX, OKCHIIBI ochopa; oprodochopHast KUCIOTa U €€ COolu, KOH-
neHcupoBaHHbIe (HochOpHBIE KUCIOTHI U MX COJK;0c00eHHOCTH (ochopa Kak OMOTEHHOTO 3JIEMEHTa,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeauHeHWi (ocdopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT (ocdopa B npupoae, hochopHbie yA0OpEHHS U SIKOJIOTUIECKHUE aCTIeK-
TBl MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKUCIIUTENh; 030H; TEPMOJAMHAMHUYECKAST YCTONYUBOCTh M PACIPOCTPAHEHHOCTh COSAMHEHUN KHUCIOPO-
71a; OKCHUIbI, KHUCIOPOACOIEpKAllUe KUCIOThl, OCHOBAaHUS, COJIM KUCIOPOJCOJEPKAIINX KHUCIOT Kak
BaXHEHIIINE KJIACChI HEOPTAHUYECKUX COSAMHEHHMIA; TIEPOKCH BOJOPOAA U JAPYTrUe MEPOKCHIIbI, MOJIE-
KYJISIPHBIN KHCIOpOJ B OMOdPHEPreTHKe, poiib (PYHKIMOHAIBHBIX KUCIOPOACOAEpKAIIUX TpyNn B OHO-
MOJIEKYJaX, SKOJIOTHYECKasi POJIb KUCIOpPOJa U 030HA aTMOC(Epbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
cepbl; OKCUIBI Cephl; CepHasi KMUCIOTa U €€ COJM; CEPHUCTAsl KUCIIOTa U €€ COJIU; CEpOBOJOPOJ U IMOJIU-
cynbdanbl, CyabGUAB U MOTUCYIb(YUIBI; cepa KaK OMOTeHHBIH 3JIEMEHT; NIPUMEHEHHE CYIb(aToB H
IPYTUX COETUHEHUI Cephbl B CEIbCKOM XO3SHCTBE, IKOJIOTUYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeeHo-
Bas KHCIIOTa U €€ COJIH; POJIb CEJICHA B MUTAHUU YEIOBEKA M KOPMIICHHU CEIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 001IMe cBOMCTBA AeMeHTOB VIIA-TOATrpynmbl, CTENIEHH OKUCIEHUS TAJIOTCHOB B COSAMHEHU-
SIX, OCOOCHHOCTH CBSI3€H, TEPMOJIMHAMUKA U CTPOSHUE COCOUHEHHH (Topa, PTOpoBOIOPOI, (HTOPOBO-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/], XJIOPOBOJOPOIHASL KHCIOTA U €€ COJIU, COETMHEHUS C TI0-
JIOKUTENBHBIMU CTETICHSIMHA OKHCIICHHSI XJIOpa, X XMMHUYECKUE CBOMCTBA; OCOOCHHOCTH XJIOpa Kak Ouo-
TEHHOT'0 AJIEMEHTA, POJIb XJIOpa B )KMBOU KJIETKE; MPUMEHEHHUE COCTUHEHHUI XJIopa B CEITbCKOM XO035M-
cTBE; PTOp KaK >KU3HEHHO HEOOXOMMMBIN AJIEMEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYKAIOIIECH CPeIbl;
WCIIOJIb30BaHNUE COSAMHEHU OpoMa 1 Ho/1a B METUITHHE.

Xumus d-3/1eMeHTOB.

OO61ue cBoiicTBa 1 OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COEIMHEHHUSI XPOMa B CTEIMEHSAX OKHUCIIe-
HUs +3 U +6; coequHeHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUS +2, +4, +6 u
+7; poJb COeIMHEHUN XpoMa, MOJMOIeHa, MapraHia, *kee3a, HUKeNs, MeIM U [IMHKA B JKU3HEIeATelb-
HOCTH YeJIOBEKa M JKMBOTHBIX; COCIMHEHUS XKelle3a B CTCTCHSIX OKUCICHHS +2 U +3, COSIUHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HHUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
MEJH B CTETICHSX OKHCIEHUS +1 U +2; COeIMHEHUs IIMHKA, KaJIMUS U PTYTH; POJIb COSAMHEHU XpOMa,
MonnOieHa, Maprasiia, ’ee3a, HUKeJs, MeU U IIUHKA B JKU3HENEATEIbHOCTH YeIOBeKa U KUBOTHBIX;
TOKCUYHOCTh COCTUHEHUN KaJIMUSI U PTYTH.

Paznea 3. XumMus aHaJIuTHYECKAA.

TeopeTuyeckue 0OCHOBbI AHATUTHYECKOI XUMHUH.

[IpenMeTr aHANIUTUYECKOW XUMHH; POJIb aHATUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Krnaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MepUTEbHAs MOCYa, COBPEMEHHOE COCTOSTHUE U TEH/ICHLIMU Pa3BUTHUS aHAIUTHYECKOW XuMuu. OCHOB-
HbIC THUIIBI PEAKIMA, WCIOJIb3YEeMbIX B aHAJTMTHYECKON XWMHUU: KHCIOTHO-OCHOBHBIC, OKHCIICHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCaXACHUS-pAacTBOpeHHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAlM3a: AaHAIUTUYCCKUN CUTHAI M TMOMEXH, KIacCH(DHUKAIUS MOTPEITHOCTEH
aHaJln3a, TOYHOCTh (MPaBUIBLHOCTh U MPEIU3UOHHOCTH) METO/IOB M Pe3yJIbTaTOB aHAIU3a, IOKa3aTeau
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJ, CIIOCOOBI MOBBIMICHUS TPABHILHOCTH U
MPELM3UOHHOCTH PE3yJIbTaTOB XUMUYECKOTO aHaJIN3a.

Turpumerpuyeckuii aHaJIN3.

CymHOCTh MeTOJ1a, IPUTOTOBJICHHE PabOYMX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIE MPUEMBI TUTPUMETPUUECKUX OMpPeNeiIcHH (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBbIE TUTPOBAHMSI, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTH U KOHEYHAs! TOY-
Ka TUTPOBAHMS, pacyeThl B TATPUMETPUUYECKOM aHaM3e. KHUCIOTHO-OCHOBHOE TUTPOBAHUE: COBPEMEH-
Hasi KOHLIETMIHUS KUCIOT U OCHOBAaHUMN, KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, MPAKTUYECKOe TPUMEHEHNE
METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielIeHHe KapOOHATHON JKECTKOCTH BOJBI, OMpEeIICHUE



coJield aMMOHUS U a30Ta OpraHuvecKux coeanHenuit no Keenpaamo, onpenenenue gpocpopa. Kommek-
COHOMETPUYECKOE TUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKaYKa TUTPOBAHUS B KOM-
TUIEKCOHOMETPUH, METAJUIMHIUKATOPHI, MPAKTUYECKOE INPHUMEHEHHE METOJa KOMIUIEKCOHOMETPHUU:
omnpezeneHue oOmIeil KeCTKOCTU BObI, OMpEesIeHne MarHus U KaJbLus MPU COBMECTHOM MPHUCYT-
CTBHU, OMMPCACIICHUC AJIIOMUHUS, ONIPCACIICHUC MCJIU. OKHUCIINTEIFHO-BOCCTAHOBUTEIBHOE TUTPOBAHUC!
TEOPETUYECKHE OCHOBBI METOJa, MPUpOJia CKauyka TUTPOBAHHS B OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUU, ICPMAHTAHATOMCTPUSA, HOAOMETPUA, XPOMATOMCTPUA, OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIC
U ApyTHE UHIUKATOPHI, UCIIOJIb3YEMbI€ B KUCIIOTHO-OCHOBHOM TUTPOBAHUH, TPAKTUUECKOE TPUMEHEHNE
METOJIa OKHCIIUTEIbHOBOCCTAHOBUTEIBHOIO THUTPOBAHUS: MEPMaHIAHATOMETPUYECKOE OIpeesieHne
&KeJe3a, HOJTOMETPHUECKOE ONPENIECICHNE MeI, XpPOMaTOMETPHUECKOE OTpeeTIeHHE KeJe3a; TUTPOBa-
HUE TI0 METOJly OCaXJIEHUs, IPUPOJIa CKauKa TUTPOBAHMS B METOJE OCAKJEHUS, apTeHTOMETPHUS, CIO-
COGBI YCTAHOBJICHHA TOYKHU SKBHUBAJICHTHOCTU B MCTOJAC OCAXKIACHUSA, NPAKTUICCKOC NPUMCHCHHUC TUTPO-
BaHUS [0 METO/Y OCaXICHHUS: ONPEIEIICHNE TaJIOTeHUI-HOHOB.

I'paBuMeTpHYecKuil aHAIU3.

CymHocTs MeToAa, hopMa OCaXIeHUS U TpaBUMeTpudeckas Gpopma, MOJHOTa OCaXKICHUS, IPUIH-
HbI 3arpsA3HCHHUSA OCAOKOB, (bI/I.HBTpOBaHI/Ie U TIPOMBIBAHUC OCAAKOB, BBICYHIMBAHUC U IPOKAJIMBAHUC
0CaJIKOB, PAcUeThl B IPABUMETPUUYECKOM aHaJIN3€e, MIPAKTHUECKOe MPUMEHEHNE METOla TpaBUMETpHUYe-
CKOT'O aHaJIM3a: ONpE/IETICHNE BO/bI, ONpeIeieHue KPEMHUEBOM KUCIIOTHI, ONpeIeIeHUE KeJe3a U ajro-
MUHHSI, OTIpeiesieHne 0apus u Cyib(aT-uoHOB.

4.2. Conepxanue JeKuui

/i Kpartkoe congepxanue nekuuu

KonuuectBo
4acoB
[IpakTnueckas
MOATOTOBKA

OcHOBHbIE MOHATHUSI M 3aKOHBI CTeXHOMeTPUM.OCHOBHBIE 3aKOHBI U
MOHATHSA XUMHUHU: aTOM, MOJIEKYyJia, OTHOCHUTEIbHAs aTOMHAasi W OTHOCH-
TCJIIbHAA MOHeKy.H}IpHa}I MaccChbl, MOJIb, ITIOCTOAHHAaA ABora;[po, MOHHpHaH
Macca, XUMHUYECKUM SKBUBAJICHT, (DAKTOp SKBHUBAJIEHTHOCTH, MOJIIpHAs
Macca SKBUBAJICHTA, 3aKOHBI COXPAHEHHS] MACChl, MOCTOSIHCTBA COCTaBa,
3aKOH ABOTQJIpO, 3aKOH SKBUBAJICHTHBIX OTHOIIECHUM.

CkopocTh U JHepreTHKa XUMH4YecKUX peakuuii. [loHsTue o ckopoctn
XUMHYeCKol peakinuu. OCHOBHBIE (aKTOPHI, BIUSIONIME HA CKOPOCTh pe-
2 | akuuu. OCHOBHOM 3aKOH XMMHUYECKOW peakiuu ISl dJIEMEHTapHOM cTa- 2 +
nuu. KoHcTanTa ckopoctu xuMuyeckoi peakuuu. Koncranra paBHoBecus.
[Tpuniun JlelllaTtensbe.

Ctpoenue atoma, nepuoanyeckuii 3axkon JI. U. MenneneBa u Xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsipHOe yuyeHHe. COBpEeMEHHOE Mpe.l-
CTaBJICHUE O CTPOCHUM aTOMa C TOUKHU 3pPEHUS] KBAaHTOBOM Teopuu. [Ipun-
uun MuHUManbHOU »Hepruu. IIpaBuna Kneukosckoro. [Tpunuun ITaymnu.
IIpaBmino Xynpna. [Ipupoga xumumueckoi cBs3u. CBoOMCTBa KOBaJEHTHOM
CBA3U: [UIMHA W SHEPIUs, HACBIIAEMOCTh W HAINPABIECHHOCTh. VoOHHas
3 | cBs3b, mpupoaa 0Opa3oBaHUsS U CBOMCTBA. MeTalnueckas CBsI3b, IPUPO- 4 -
1a 00pa3oBaHUs M CBOMCTBA. MEXMOJIEKYIIPHOE B3aUMOJICHCTBUE, BOJIO-
ponHas cBs3b. Ilepuoamueckuii 3aKOH M €ro coBpeMeHHas (hOpMyIHPOB-
ka. CTpyKTypa MEepUOJUYECKON CUCTEMBI 3JeMEeHTOB. MI3MeHeHue ctpoe-
HUS ¥ CBOMCTB 3JIEMEHTOB B NIEPHO/IE, B IpymIe (paanyca aroma, YHEpPrui
MOHU3ALMK U CPOJCTBA K AIEKTPOHY, dJIEKTPOOTpULATENbHOCTH). [ToHs-
THSI BUICHTHOCTHU U CTENIEHU OKUCIICHUS.

OKHUCINTE/IbHO-BOCCTAHOBUTE/IbHBIE peaknuu. CTErneHb OKHUCIICHUS.
Oxucnurenu u BoccraHoBuTend. Crexmomerpuueckue Kod3(duuueHTsI
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OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH. DKBUBAJIECHTHl OKUCIUTEISA
U BOCCTAHOBHTENA. POJIb OKHCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUM B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

KommniiekcHble coequHeHusi. OCHOBHbIE TOHSTUS KOOPJIWHAIMOHHOMN
TEOpUU: TEHTPATbHBIA MOH — KOMILJIEKCOOOpa30BaTeNb, JUTAaHIbI, KOOP-
JTUHAIMOHHOE YHCIIO, BHEIHechepuiyeckne noHbl. HoMeHkmarypa KoMm-
IJIEKCHBIX COeIMHCEHUI. BakHeHIlue THUIIBI KOMIUICKCHBIX COEIUHEHUM.
KoHCTaHThI yCTOMYMBOCTH U HECTOMKOCTH.

Xumus s-3jemMeHTOoB. CBOCOOpa3ne CTPOEHUsSI aToMa BoJopoaa, Gpusnye-
CKMX M XMMHUYECKHUX CBOMCTB ITOr0O 3JIEMEHTA. XHMHYECKHE CBOMICTBA
HIEJIOYHBIX METAJUIOB. POJIb KATMOHOB HATpUS M Kajusl B )KUBOM KIIETKE.
Harpuii u kanuii kKak KOMIIOHEHTBI TIOYBBI M TOYBEHHBIX pacTBOpoB. Ka-
JUH KaK JIEMEHT nuTanus pactenuii. Kanuitaele ynoOpenus.

Xumusi p-3jaemenToB. O0mias xapakrepuctuka siaemeHToB [IIAnmoarpymn-
nbel. Ou3nueckne U XUMUYECKHE CBOMCTBA dNieMeHTHOTro 60opa. Kucmopoa-
HBIE COCIMHECHHS Oopa: OKCH, OOpHas KUCJIOTa, MOJUKHUCIOTHI O0pa, uX
conu. Duznyeckre U XUMHYECKUE CBOMCTBA antoMUHMs. OKCHUIBI, TH]-
POKCHJBI U COJHM aTIOMUHHUS. XHUMHS MOJIEKYJISIPHOTO a30Ta, aMMHaKa U
€ro MPOU3BOJIHBIX; OKCHJIOB, a30THOM KHUCIIOTHI U €€ coJieil. 3HaueHue azo-
Ta KakK AJIEMEHTa MUTaHUs. A30THbBIE yI0OpEHHS, SKOJIOTUYECKUE acTIeKThI
ux npuMeHeHUs. OCOOCHHOCTH XMMHUYECKUX CBsi3ed cephl. [IpouHOCTH
CBSI3€H cepbl ¢ KUCIOPOJAOM M BogopojaoM. CepHasl KHCIOTa, Cylb(aThl.
CepoBogopon. Cepa kak OMOTEHHBIN 3JIEMEHT. DKOJIOTUYECKasi OTTACHOCTh
CEpHHUCTOrO rasa.

Xumus d-3;1emenToB. OO01IME CBONCTBA U OCOOCHHOCTH MEPEXOTHBIX Me-
TaisioB; Posb coenuHeHuit Xpoma, MOTMOICHA, MapraHIia, xele3a, HUKe-
TS, MW ¥ IIUHKA B )KU3HECATEILHOCTH YEIOBEKA M )KHUBOTHBIX; TOKCHUY-
HOCTbh COSIMHEHHI KaJIMHsI U PTYTH.

BBenenue. Knaccupukanus MeTog0B aHAIN3a U TPeOOBAHUS K HUM.
MeTtpoJiorusi 1 CTaTHCTHYeCKasi 00padoTka pe3yJibTaTOB AHAJIU3A.
[Ipenmer u 3agauv aHAJUTHUYECKOM XUMHHM B CEJIBCKOXO3SIMICTBEHHOM
npou3BojacTBe. Knaccudukarus u TpeboBaHus K Merogam aHanmza. Oc-
HOBHBIE THUIIbI PEAKLUN, UCTIOJIb3YEMbIX B XUMUU aHAIUTUYECKOU. OCHOB-
HBIE TIOHSTHS METPOJIOTUH XUMHUYECKoro aHanmsa. Kmaccudukanus mo-
IPELIHOCTEN XMMHYECKOT0 aHaJIN3a.

10

OcHoBHbIE NMOHATUSI TUTPUMETPUYECKOro aHaam3a. [IpuHuun TuTpu-
METPHUUYECKOTO aHalli3a W 00JIACTh €ro MPUMEHEHUsS. MEeTOIbI TUTPUMET-
pudeckoro ananuza. CTaHIapTHbIE W CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka PKBUBaJEHTHOCTH M KOHEYHAs] TOUYKA TUTpoBaHUsl. OCHOBHBIEC TIPH-
€Mbl TUTPUMETPUYECKOro THUTpoBaHUS. (OCOOEHHOCTH  KHUCJIOTHO-
OCHOBHOTO, OCaJUTEIBHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEIb-
HO-BOCCTaHOBHUTEIHHOTO TUTPOBAHUS.

11

CymHocTh rpaBUMeTpHYecKkoro aHaamusa. CymHocts Metona. Tpebo-
BaHUs, MPEIbSIBISEMbIE K OCAXKIAEMOU M T'PABUMETPUYECKON (BECOBOM)
¢dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
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1. | OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIUHEHUI. 6 +
2. | KuHeTnka XUMUYECKHX PEAKIUM. 4 +
3. | CMelieHre XUMHUYECKOT0 PAaBHOBECHS. 2 +
4. | I'mpponus coneu 4 +
5. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHHH. 4 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rinaBHbIX oarpymim. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 4 +
9. | Metasibl NOGOYHBIX MOATPYIIIL. 4 +
10 [Ipurorosnenue u cTangapTU3aLUs PaCTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | IAHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHON BOABI METOAOM KOM- ’ +
" | JIEKCOHOMETPUYECKOT0 TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue IIOKO3bI B KapTodeie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne TUTPOCKONMYECKON BJIard B o0pasiie 2 +
HToro 48 30%
4.4. ConepxaHnue NpaKTHYECKUX 3aHATHH
[TpakTudeckue 3aHATHS HE IPETyCMOTPEHBI YUYEOHBIM TUIAHOM
4.5. Conep:xaHue caMOCTOSITeIbHOUH PadoOThI CTY1E€HTOB
4.5.1. Buabl camocTosiTeIbHON PadoThl 00y4aromuxcs
Buapl camocTosiTenbHON paboThl 00yJarOIIIXCS KomnuectBo yacos
[ToaroroBka K JJabOpaTOPHBIM 3aHATHSIM H K 3alTUTE JJA0OPATOPHBIX paboT 30
CaMocCTOsITENIbHOE U3YUEHHE OTJIENbHBIX TEM U BOIIPOCOB 34
[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 9
HTroro: 73
4.5.2. Cogep:kanue caMOCTOATEJIbHON Pa00ThI 00y4AIOIINXCH
Ne
W HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB KonnyecTtBo yacoB
IloHsITHSI U 3aKOHBI CTEXHOMETPUH. XUMHUYECCKUN SKBUBAJICHT, (PaKTOPIK-
1 BUBAJICHTHOCTHU, MOJISIPHAsE Macca 3KBUBAJIEHTA. 3aKOHBI: COXPAaHEHUSI MACChI 6

W DHEPIruM; KPaTHBIX OTHOIICHWH; MOCTOSHCTBO COCTaBa; ABarajpo, mpo-
CTBIX OOBEMHBIX OTHOIIEHUIA.

CkopocTh M JHeEpPreTMKa XMMHYECKHX peakluil. DHEprus akTUBAIUH,
SHEPreTUYeCKuil Oapbep U MepexoqHbI aKTUBUPOBAaHHBIN KoMIutiekc. Kata-
2 | 113 U GpepMeHThl. XUMUYECKOE PaBHOBECHE KaK Pe3ysbTaT CaMONPOU3BOIIb- 6
HOTO MpOTeKaHus oOpaTuMoil peakuuu. TepMOAMHAMUYECKHE CHCTEMBI.
BryTtpennss sreprus. TemnoBoit 3¢ hekT XxumMuieckoi peakiuu. 3akoH ['ec-
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ca. DHTponusi. M3meHenue sHepruu ['mb60ca Kak KpuUTepuil BO3MOXXHOCTU
CaMOIIPOMU3BOJIBHOTO MPOTEKaHUs peakuuu. IIpuMenenue u 3HaueHue >Hep-
TEeTUKHM XUMHYECKUX peakuuid. [IporHo3upoBaHue HalpaBiIeHUs PEeaKIiy.

PactBopbl. Buasl pactBopoB. [Ipuponga MonekyasipHBIX CHJI B pacTBOpax.
Onexrponutsl. Kpucramnoruapatel. [Ipoussenenue pactsopumocTt. Bona
Kak CJIa0bIi 3JIeKTPOIUT. BOIOPOIHBIN M THAPOKCHIIBHBINA MTOKA3aTEIH pac-
TBOpOB. ['maponu3 coneit. Tunbl rugponusa. 3HaueHUE PACTBOPOB CIaObIX
JJIEKTPOJIUTOB B XUMUHU, OMOJIOTHH U T€OXUMHUH.

Crtpoenue atoma, nepuoaudecknii 3akon .M. MenneneeBa. Tunel xu-
MHUYECKOHN CBSI3U. XapaKTEPUCTHKA CBA3EH. MeToa BalleHTHBIX CBs3ed. Tu-
bl THOPUAM3ALIMY aTOMHBIX OpOUTaANIel U TeOMETpHs MOJIeKyl. MeToa Mo-
JIEKYJISIPHBIX OpOUTAIICH.

OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTENEeHb OKUCICHUS U
npaBuia ee HaxokaeHusa. OKUCIUTENN U BOCCTaHOBUTENHN. CTeXuomeTpuye-
cKkue K03(pPUIMEHTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA. JKBH-
BAJICHThl  OKHCIIATENs W  BOCCTaHOBUTENS. Poiab  OKMCIHMTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMK B IPUPOJIE U CEIBCKOM XO35HCTBE.

KommniekcHbie coequHeHus. JJOHOPHO-AKIIENTOPHOE B3aUMOJICUCTBUE MO-
nexysn. Kommuiekcebl, KOMIIeKcooOpa3oBaTeiy, JJUradisl. PoIb KOMIIJIEKCOB
B NpUpOJE U TexHuKe. [Ipupona XuMH4eCKON CBSI3M B KOMIUIEKCAX U CBOM-
CTBAa KOMIIJICKCHBIX COG,Z[I/IHGHHfl.

Xumus s-3jieMeHToB. Majas CKIIOHHOCTh KaTHOHOB Na+ n K+ K KoMIniek-
coobOpa3oBaHuto. KaTHOHUTBI U HOHHBI OOMEH HATPHS, KK U IPYTUX O
HO3apsSIAHBIX MOHOB MOYBEHHOTO pacTBOpa. PeryysTUBHBIE POJIM KAaTHOHOB
HATpUS U Kalusl B )KUBOW KieTke. Kanuii kak HeoOXOAMMBIH 3JIEMEHT LIUTO-
MJIa3Mbl, HATPHUI KaK 3JIEMEHT MEXKIIETOUHBIX pacTBOpoB. HaTpuii u xanuii
KaK KOMITOHEHTHI MTOYBBI U MOYBEHHBIX pacTBOpoB. Kanuii kak 35ieMeHT nu-
taHus pacteHuid. Kamuitaeie ynoOpenus. KpyroBopoTsl HaTpus W Kaiausi B
npupoje. Maruuii u KajbIUil B )KUBOH KIieTKe. Ponb Maraust B xjaopoduiuie.
Marsuii ¥ Kaiabliil KaK [MATATEIbHbIE KOMIIOHEHTHI IOYB. VX MOHOOOMEH-
HOC MOBEJICHUE B II0YBAX.

Xumus p-3aeMeHToB. CoM aMIOMUHUS, UX KPUCTAJUIOTHIPATHI, paCTBOPH-
MOCTh B BoJe, runaponus. bop m amomunmii B 6mocucremax. Kpemuesew,
CHJIMKAaThl U aJIOMOCHJIMKAThl KaK MOYBOOOpAa3yIole MUHEpPabl. XUMUS
oprodochoproit KucIoTh u ee coneid. Ocodernoctu Gochopa kak OMOTeH-
HOTO dJeMeHTa. 3HaueHune docdopa Kak neMeHTa nutanus. OcoOEHHOCTH
XJIopa Kak OuoreHHoro snemenTta. Ponb xjopa B KJIE€TKe, €ro KpyroBOpoT B
npupoje. PTop Kak OMOTOTHYECKH HEOOXOIUMBIN AIEMEHT U KaK 3JIEMEHT —
3arpsA3HUTENb OKPY>KAIOLIEH CPebl.

Xumusa d-3jieMeHTOB. DIEKTPOHHOE CTPOCHHE OJIarOPOIHBIX Ta30B U 0CO-
OCHHOCTH MX XUMHYECKUX M (puznueckux cBorcTB. CoenuHeHus 01aropo/i-
HbIX Ta30oB. OnpeneneHrue NOHATUN «IIEPEXOJIHbIE 3JIEMEHThI», d-3JIEMEHTHI,
f—:-)HeMeHTBI. HOHO)I(GHI/IG nepexoz[HHx 3JICMCHTOB B HGpHOI[H‘-IGCKOﬁ CUCTC-
Me anemeHToB J[.M. MenaeneeBa, ux CTEIICHH OKHCICHHUS M XHMHYECKHE
cBoiicTBa. Monub/IeH U ero coenHeHus. Maprasen, coelMHEeHUs MapraHiia.
CeMelCcTBO Xeles3a.

OcHoBHbIE MOHAATUSI METPOJIOTMH XMMHYecKOro aHaausa. Cucremaruye-
CKHE MOTPELIHOCTH, CIIOCO0BI UX 0OHapykeHus. CiyyaifHble OTPEIIHOCTH.
TouyHOCTh aHaMIUTHYECKUX onpeaeneHuil. [lokazaTenum mNpaBUIBHOCTH U
MPCHU3NOHHOCTU U CHOCOGBI HUX IOBBIIICHUA. A6COJHOTHBIG 1 OTHOCUTCIIb-
HbIE OIIKUOKH, MX HUCTOYHUKH U METOJIbl BEIYHCIICHHUSI.

Teopust nHAUKaTOpPOB. MHTEpBan nepexona okpacku uHaukaropa. Pacmpo-
CTpaHeHHble MHAMKATOpbl. BriOOp pH mHAnkaropa i ycTaHOBIEHHS KO-
HEUHOW TOYKHM TUTpoBaHus. OmuOku TuTpoBanus. Meronsl Mopa, @oib-
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rapaa, MeToJ aJACOpOIMOHHBIX MHIUKATOPOB. HAMKATOpPHI, MPUMEHSIEMBbIE
B 3TUX MeTojax. XemaTomeTpus. Mcnonap3oBaHHE aMHHOMNOIMKapOOHOBBIX
KHCJIOT B TUTPUMETpHUECKOM aHanu3e. CrocoObl XenaTOMETPUIECKOTO THT-
pOBaHUsA: MpsIMOE, 0OpaTHOE, KOCBEHHOE. MeTalI0XpOMHbIE HHIUKATOPbI U
TpeOoBaHUS K HUM. MeTo/pl aHalu3a: epMaHraHATOMETPHsl, HOJTOMETPHS,
quxpomaromeTpus. IHIMKaTopbl, IPUMEHSEMbIE B OKHCIUTEIIBHOBOCCTAHO-
BUTEJIbHBIX METOJIaX: crenn(pruIeckre U OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE.

I'paBumerpuyecknii anaam3. [locienoBaTenbHOCTh ONEpalvii U MPUEMBbI
00paboTKH 0CalIKOB, TPOMBIBAHHE OCAJIKOB, BEIOOP MPOMBIBHOM JKUIKOCTH,
¢bunbTpoBaHUe, BapuUaHThl M TEXHHUKAa 3THX omnepauuid. BroicymuBanue u 6
B3BEUIMBAHUE OCAJKOB. AHAIUTHUYECKUE BEChl U Pa3HOBECHI. TeXHUKa B3Be-
HIMBaHMUSL.

HToro: 73

5. YueOHO-MeTOoAuYeCKOe o0ecneyeHrne cCaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
10 JUCIIUILINHE

YuebHO-MeToaM4ecKHue pa3paboTku umetorcs B Hayunoit 6mbnmorexe ®I'BOY BO HOxHo-

VYpaneckuii 'AY:

1.

XWMHSI HEOpraHUYeCKass M aHAJIUTHYECKash [DIEKTPOHHBIA pecypc] : METOOWYECKHUE yKa3aHUs
IUISL CaMOCTOSITETIbHOM pabOThI MO AUCIUIUIMHE JJISl CTYJICHTOB arpOHOMHYECKOro (aKynbTeTa /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arpoakojoruu .— Muacckoe: IOxno-Ypansckuii I'AY, 2020 .— 44 c. — [loctyn U3 J0Kajb-
Hou cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTally 00y4YaloIMXCcs 1o

AUCHHUIIJINHE

Jlnisl yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydwaronuxcst TpedboBanusm OI'OC BO

pa3paboTaH (QOHJ OLIEHOYHBIX CPEJCTB AJISl TEKYIIEro KOHTPOJIsS YCIEBAEMOCTH U MPOBEACHUS MPOMe-
)KYTO‘-IHOI\/'I aTTeCTaluu 06yan0H1ch;1 10 AUCHUIIIINHE. (DOH,Z[ OLCHOYHBIX CpPCACTB HNPCACTABJICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHUTEJIbHAsI ydeOHasi IUTepaTypa, Heo0OXoauMasi VI OCBOCHUS
AUCHMILTUHBI

OcHoBHas ¥ JIONOJHUTENbHAS yueOHas nureparypa uMmeercst B Hayunoit 6ubnnoreke u 31eKTpoH-

HoM uHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii ['AY.

OcHoBHAaA:

Eropos, B. B. Heopranunueckas u aHanmuTu4eckast XUMus. AHATUTHYECKAs XUMUs : ydeOHuk / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : 31eKTpoHHBIi // JIaHb : 3IEeKTPOHHO-OMOINOTEUHAs CH-
crema. — URL: https://e.lanbook.com/book/168653 .

bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaeoHoe nocodue / JI. JI. bop3ora, H. FO. Uepnukona, B.
B. fxymeB. — Cankt-IletepOypr : Jlanp, 2021. — 480 c¢. — ISBN 978-5-8114-1608-0. —
Tekcr: onekrponHsiii / Jlamb :  snekTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/168698 .

Capraes, I[1. M. Heopranudeckas xumus : yuebnoe nocodue / I[1. M. Capraes. — 2-e U3 ., uctp. u
nomn. — Cankrt-IlerepOypr : Jlans, 2021. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TPOHHBIH // Jlanb : 3IIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.Janbook.com/book/169383 .

Bepmmnun, B. M. Ananutndeckas xumus : yaeOnuk / B. M. Bepmunun, U. B. Bnacora, 1. A.
Huxudoposa. — 3-e uzn., crep. — Canxrt-IlerepOypr : Jlanp, 2019. — 428 c. — ISBN 978-5-

8114-4121-1. — Teker : anekTpoHHbIN // JlaHb : 31eKTpOHHO-OMOIMOTEYHast cucTtemMa. —
URL.: https://e.Jlanbook.com/book/115526
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JlomosHuTEIBHAS:

Adonuna, JI.U. Heopraunueckass xumus : yueOHoe mocodue / JL.U. Adonuna, A.M. Anaphes,
A.A. Kazakosa. - HoBocubupck : HI'TY, 2013. - 104 c. - ISBN 978-5-77822172-7 ; To xe [2nek-
TPOHHBIN pecypc]. - Pesxxum nocrymna: http://biblioclub.ru/index.php?page=book&id=228823

[lleBuuubina, JI.B. Heoprannueckas xumus: 3agaun ¥ yOpaKHEHUS 7S BBIITOJIHEHUS KOHTPOJIb-
HBIX paboT : yueOHo-MeToauueckoe nocooue / JI.B. lllesuunpina, A.U. Anapues, P.E. Cunuypu-
Ha. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To xe [DnekTpoHHBII
pecypc]. - Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=228797

Ananutudeckas xumus : yuebHoe nocodue / A.M. Anapues, T.I1. AnexcanapoBa, A.A. Kazako-
Ba,0.B. Kapynuna ; MunucrtepctBo oOpa3zoBanus U Hayku Poccuiickoit ®deneparu, HoBocubup-
CKUIl TOCYHAapCTBEHHBI TeXHHWYeckuil yHuBepcuteT. - HoBocubupck : HI'TY, 2015. - 92 c. :
cxeM., Tabm. - bubnuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To xe [DnexkTpoHHsbIil pecypc]. -
Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=438291

8. Pecypchl uH(pOpMANIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «HTepHeT», He00X0AUMBbIe ISl

OCBOCHHUSA NUCHHUITJINHDBI

1. EnnHoe oKHO 0ocTyna K yueOHO-METOIMUeCKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanp» http://e.lanbook.com/

3. Yausepcurerckas 6ubmmnoreka ONLINE http://biblioclub.ru

4. Hayunas snexktponHas onbnuoreka eLibrary https://elibrary.ru

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTonn4Yeckue pa3paboTku umeroTcs B HayuHoil OuOnmoTeke M 3JIEKTPOHHOW HH-

dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuit [AY.

1.

XUMHs HEOpraHWUYECKas U aHAJIUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAMYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit [AY, UncTu-
TYT arposkoiiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMusl HeopraHudeckas 1 aHaJIMTUYECKas : METOJUYECKHE yKa3aHUs K JIaDopaTOPHBIM 3aHSTH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 0OyJaromuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXUMHS U arpono4yBoBesieHne, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKH CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : loctyn u3 nokanbHo# cetu MAD:

http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. UudopManuoOHHbIE TEXHOJIOTHH, HCIIO0JIb3YyeMble NPH OCYIIeCTBJIEHHH 00pa30BaTe1bHOI0
npouecca no JUCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHnst 1 HHGpOpPMaMOHHBIX

CIIPaBOYHBIX CUCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- [IpodheccronanpHble cipaBoOYHBIE CHCTEMBI TexakcrnepT http://www.cntd.ru/.

[lepeueHp NUILIEH3MOHHOTO MPOrPAMMHOTO oOecreueHusl. PeKBU3UTHI MOATBEPIKAAIOIIETO JOKY-

MCEHTa:

- IO OfficeStd 2019 RUS OLP NL Acdmc, Jluuensuonnsiii norosop Ne 11353/409/44 ot

25.12.2018;

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3uoHHbIN q0oroBop Ne

11354/410/44 ot 25.12.2018;

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3uoHHbIN q0oroBop Ne

008/411/44 ot 25.12.2018;
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- IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuuen3uonnsni norosop Ne 008/411/44 or
25.12.2018;

- AntuBupyc Kaspersky Endpoint Security st Ousneca, JluneH3uoHHbIH jgoroBop Ne
20363/166/44 ot 22.06.2020;

- OrnepanyoHHas CHCTEMa CIENHMAJbHOTO Ha3HaueHus «Astra Linux Special Edition»
PYCB.10015-01, JInunensuonnstii norosop Ne PBT-14/1653-01-BY 3 ot 14.03.2018.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JMCUMIUINHE

Y4eOHble ayiuTOPHHU I NMPOBEJCHUS] 3aHATHI, MPeIyCMOTPEHHBIX NMPOrpaMMoii, OCHa-

HEHHbIEe 000PYI0BAHUEM M TEXHUYECKUMMU CPeICTBAMM 00y4eHM st

1. YuebOHas ayauropusi IUIsl MIPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, OCHAIEHHAs MYJIbTHMeE-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTEDP U BHAEONpoeKTOp) — 217.

2. JJaboparopus — 314 Jlaboparopusi XUMUHU

IToMemeHust AJ151 CAMOCTOATENBHOM PadoThI 00yUAKOIMXCS
[Tomerenust s caMoCTOsATENFHON paboThl oOyuatomuxcst — 317, ocHalieHHbIe BEIX010M B MIHTEpHET,
BHYTPUBY30BCKOM  KOMIIBIOTEPHOW  CEThIO, JOCTYIOM B  DJJIEKTPOHHYIO  HH(OpMalnOHHO-
00pa3oBaTeNbHYIO CPELy.

IlepeyeHb 000py10BaAHUST M TEXHUYECKHUX CPEIACTB 00yUYeHU S

1 ®otokonopumerp KOK-3
2 Uonomep 1-130
3 Kongyxromerp KCJI-101
4 Becsl anektponnbie VIC-120 d3
5 Cymmnsabiit mkap CHOJI 58/350.
6 BeiTspxabIe IKadbI (2 mT.)
7 Tepmoctat TC-1/20 cyxoBo3ayLIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-1 CnocoGeH pemath TUIOBBIE 3a7a4u MPOo(HecCHOHATBHOM ASSTEIHPHOCTA Ha OCHOBE 3HAHUHN
OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C HIPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

Kon u HanmeHoBa- @opmupyemslie 3YH HanmenoBanue
HUE€ UHIUKATOpa 3HaHUS yMEHUs HaBBIKU OILICHOYHBIX
JTOCTHKEHUS KOM- CpENCTB
NEeTEHUHUH
N-1onk-1 HWcmons- | OGyuaronuiics 1oi- OObyyarommmiics OOyuarommiicst | Tekymiast arte-
3yeT OCHOBHBIE 3a- | K€H 3HATh: CBA3b JOJDKEH YMETh: Ca- | JIOJKEH Blla- CTanus:
KOHBl €CTECTBEHHO- | MEXKIy CTPOCHUEM MOCTOSITEJIBHO pa- | IeTb COBpe- - OTYeT MO Jia-
HAay4YHBIX  JUCIU- | BEIIECTB M UX XUMHU- | 00OTaTh ¢ yueOHOM U | MEHHOU XUMH- | OopaTOpHOI
IUTMH ISl PEIICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJAPTHBIX 3a/1a4 | OCHOBHBIE XUMHYE- paTypoi; UCIIONIb- | HOJIOTUEH B - TECTUPOBAaHUE
B 00JAaCTH arpoHO- | CKHE 3aKOHBI U MOHS- | 30BaTh CBOMCTBA obnactu xumun | [Ipomexyrod-
MHH C NPUMEHEHH- | THS; IPAKTUYECKOE XUMUYECKHUX BE- HEOopraHuye- Hasg  arrecra-
eM UuHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPraHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
n3poactee (b1.0.37 -
3.1)

BOJICTBEHHOU ITpaK-
TUKE C IPUMEHEHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHMKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.37-V.1)

HOBHBIMHA
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSIMMU I10
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
mu3a (b1.0.37
-H.1)

2. HOK&Z}&TBJ’[I/I, KPUTEPUMA U HIKAJIA OHCHUBAHUA HHAHUKATOPOB MOCTHKCHHU A KOMIIeTeHII M it

N/I-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUIUIAH JTSI PeIIECHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I aI‘pOHOMI/II/I C HpI/IMeHeHI/IGM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHBIX

TEXHOJIOTUI
[Toka3arenu Kpurepuu u 1mkana olleHUBaHUS pe3yJIbTaTOB 00YUYEHUs 0 AUCLUIUINHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuit
BEHb BEHb BEHb BEHb
mble 3YH) ypose ypoBe ypoBe ypoBe
b1.0.37-3.1 | O6yuarommiics  ne | OGyuaromiics OOyuaromuiics OGyuarormuiics

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

MPUMEHEHUE HEKO-
TOPBIX HEOpraHuye-

cmabo 3HaeT MEXIy
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 XUMHYSCKHMH
CBOICTBaMU,; oc-
HOBHBIC  XHUMHUUE-
CKHME 3aKOHBI U TIO-
HATHUS,  TpaKTUYe-
CKO€ IIPUMEHEHUE
HEKOTOPBIX Heopra-
HHUYCCKHUX BCIICCTB

3HAET CBS3b MEKIY
CTPOEHUEM BELIECTB
H UX XHMHYSCKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMHUE-
CKHME 3aKOHBEI M IIO-
HATHUS;  TpaKTUye-
CKO€ IIPHUMEHEHUE
HEKOTOPBIX Heopra-
HUYCCKUX BCIICCTB




CKHX BC€IICCTB B

B CEJILCKOXO031-

B CEJILCKOXO031i-

B CEJILCKOXO031-

CEJIbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3-
CTBEHHOM  IIPOM3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBEC  Tpedye-
BOJICTBE YUTEIbHBIMU MOM CTETICHBIO
OomMOKaMd ¥ OT- | MOJIHOTBI U TOYHO-
JIeNbHBIMH  TPO0e- | CTH
JamMu
51.0.37 OOyuaromuiics He | OOyuaromuiics OOyuaromuiics OOyuaromuiics
v.1 yMeeT  caMocCTosi- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEeT  CaMOCTOs-
TENbHO PabOTaTh C | CTOATENBHO palo- | TeMbHO paboTaTh C | TENbHO paboTaTh C
y4eOHOW U chpa- | TaTb ¢ y4eOHOW W | ydeOHOW W cmpa- | yueOHOM W cmpa-
BOYHOW JIUTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIUTEpaTy- | BOUHOM JIMTEpary-
pOM; WCIOJNB30BaTh | paTypoil; HCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOMCTBA XUMUYE- | 30BAThH CBOMCTBA | CBOMCTBA XMMHU4YE- | CBOMCTBA XUMUYE-
CKHX BECILECTB B JIa- | XUMHYECKUX BE- | CKHX BCILECTB C HE- | CKMX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | ecTB B Jabopa- | 3HAYUTEITbHBIMHU 6opaTopHOU H TpO-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYAHEHUSIMHU B | U3BOJICTBEHHOMU
NpPAaKTUKE C MpHUMe- | BOACTBEHHOW MpaK- | JJAOOPAaTOPHOW M | MPAKTHKE C IMpHMe-
HEHHEeM MH(OpMa- | THKE C IPUMEHEHH- | IPOU3BOJCTBEHHOM | HEeHHMEM HH(OpMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPaKTHKE C MPHUMe- | [IMOHHO-
KOMMYHMKAIMOH- HO- HEHMEM MH(OpMa- | KOMMYHUKALIMOH-
HBIX TEXHOJIOTHH KOMMYHMKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHH KOMMYHMKAIMOH-
HBIX TEXHOJIOTUHI
51.0.37 OOyuaromuiics He | OGyuaromuiics OOyuaromuiics OOyuaromuiics
H.1 BJaJIe€T COBPEMEH- | c1abo BIaJeeT Co- | BIAJECET COBPEMEH- | CBOOOJHO BiajeeT
HOM  XUMMHUYECKON | BPEMEHHOM XUMH- | HOH  XUMHYECKOU | COBPEMEHHOM  XH-

TEPMHUHOJIOTUEH B
00JIaCTH HEOpraHu-
YeCKOH XHUMHUH, OC-
HOBHBIMH HAaBBIKA-
MU OOpaiieHus ¢
1a00paTOPHBIM

obopymoBaHueM |
MOCYZ0i; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHamM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpPraHN4ecKol XH-
MHUH, OCHOBHBIMH
HaBBIKAaMH oOparie-
HUA C Jaboparop-
HBIM 000pYIOBaHU-
€M M NOCYJOM; 3Ha-
HUSMHU TI0O TEOPETH-
YeCKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJIOB aHAJIM3a

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopylnoBaHHEM U
MOCYZ01; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METOJ/IOB
aHanm3a ¢ HeOOJb-
HIUMH  3aTpYyIHEHU-
SIMH

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

o0opymoBaHuEeM U
MOCYI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOO0B
dHaJInu3a

3. TunoBble KOHTPOJIbHBIE 3aJaHKsl U (MJIH) HHbIE MATEPUAJIbI, HEOOX0TUMBbIE VISl OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH ¢(POPMHPOBAHHBIX B MMpoLecce
O0CBOEHUS JUCHHUILIHHDI

TunoBble KOHTPOJIBHBIE 33JJaHUS U MaTepuaibl, HEOOXOUMBIC ISl OLICHKH 3HAHUHM, YMEHUN U
HABbIKOB, XapaKTepU3YIOMX O0a30BbI 3Tanm (OpMUPOBaHUS KOMIETEHIIMH B MpPOLIECCE OCBOEHUS
OIIOII, comepxarcs B y4eOHO-METOANYECKUX pa3paboTKax, MIPUBEIEHHBIX HUXKE.

1. Xumus HeopraHuyeckas M aHaJIUTHYecKas [DIEKTPOHHBIN pecypc] : METOOUYECKUE yKa3aHUs

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro (akynbprera /

cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-

TyT arposkojioruu .— Mmuacckoe: HOxHo-Ypansckuii 'AY, 2020 .— 44 c. — Jloctyn U3 nokajib-

Hou cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

19




2. Xumus HEOpraHWUYECKas U aHAJTUTHYECKAas : METOJAMYECKUE YKa3aHUs K TaOOpaTOPHBIM 3aHSTH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-VYpansckuii I'AY, UactutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : octym u3 nokansHO# cetn MAD:

http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

4. MeToauyeckne MaTepuabl, ONpeaesiioiimne nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YIOIIUX C(hOPMHUPOBAHHOCTH KOMIIETEeHIIUIT

B nganHOM paszenie METOIMYECKHE MaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLEHUBAHUS 3HA-
HHM, YMEHHI, HABBIKOB M(UJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XUMUS HEOPraHMYECKasl U aHa-
JIMTNYCCKaAg», HpI/IBeI[eHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy nu3 chonwyeMbe BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIN 00YyJarOIUXCsl.

4.1. OueHouHble cpeaACTBA 1Jis1 NPOBeIEeHUS TEKYIIero KOHTPOJIsl, B TOM YHCJe B Mpoiecce
NMPAKTHYECKOH MOATOTOBKH

4.1.1. Otuer no 1a6opaTopHoii padoTe
OtyeT 1o 1abopaTopHO paboTe MUCIIOIB3YETCS JIs OIICHKHA KaueCcTBa OCBOCHUS 00yJaroNIuMCs
OCHOBHOH Mpo(hecCHOHATBFHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkaHue u Gpopma oTdeTa mo JIabopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHHAX K Jia-
6oparopHbM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
70 CBEIICHUS 0OYyJaIONINXCS B HaYaJle 3aHITHH.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
Bomnpocs! k maboparopHoii padbote WHJUKATOpa KOMIe-
TEHIUU
1. 1. Yto Ha3bIBaeTCS KOMILIEKCOM? WJI-lonk1 Mcenons3sy-

2. CchopmynupyiiTe HOHATHE OKUCITUTENS. €T OCHOBHBIC 3aKOHBI

5. Yto Takoe auraHyg?
6. UTo Ha3LIBAIOT KOHCTAHTOH HECTOMKOCTHA KOMILIEKCA?
7. YTo Takoe MeTo/1 JIeKTPOHHOro Oananca?

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. €CTCCTBCHHOHAYYHBIX
4. IIpuBeauTe npUMeEpbl MEKMOJIEKYJIAPHBIX U BHYTPUMOJIEKYJIApHBIX | AUCLUILIMH - JJIsg - pe-
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM. MICHASA  CTAHAAPTHBIX

3aja4y B o0iactu ar-
POHOMHUM C TMPHUMEHE-
HUEM UH(POPMAIMOH-

8. Tumel XUMHUYECKUX CBSI3€ii? HO-
9 KOMMYHHKAITHOHHBIX
9. @akTOpHI BIUSIOUIME HA CMEIICHUE XUMUUECKOTO PAaBHOBECHS ] =
TEXHOIOTUHI

10. TlpyHUIMI TUTPUMETPUYECKOTO aHAIU3A.
11. IlpuHUIMI TPaBUMETPUUYECKOTO ONPENEICHMUSL.

OTyeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YJI0-
BJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO» UM OIEHKON «3a4T€HO», «HE 3a4yTe€HO». OlLeHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM JIJIS
MOJIOKUTETBHBIX OIEHOK («OTIHYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO»). OIleHKa 00BABIIETCS 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

IlIkana Kpurtepuu onenunBanus

- - U3JI0’KEHUE MaTepuaa JOTMYHO, TPAMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U 0OOCHOBATh CBOM CYKJICHMsI IPU OTBETE HAa KOH-
TPOJIBHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS U IIPOLIECCHI;

- YMEHHE NIPOBOAUTH OIBITHI U IUCATh YPABHEHUS PEAKLIAN.

OlLleHKa «3a4TEHO»

O1neHKa «HE 3aU4TE€HO» | - OTCYTCTBUE HEOOXOAMMBIX TEOPETUUCCKIX 3HAHUN;
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HBIE 3aJa4HU;

- IOMYIIEHBI OMIMOKH B ONMPEACICHUN TOHATUNA U OMUCAHHH XUMHUYECKUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbl pacyeT-

- HE3HaHME OCHOBHOIO MarepHuajga ydeOHOM NIporpaMMsl, IOIYCKAIOTCS
rpyOble OIMOKH B M3JI0KEHUH, B HAITMCAHUHU YPABHEHUH peaKIHid.

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJSl OLIEHKM KauecTBa OCBOEHUS O00ydarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBiser co00 KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MepeHUusl 3HaHUW U yMeHui oOydarommuxcs. OOydaronmuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIHPOBKOI BOIIPOCOB U MPEJIOKEHUEM BHIOPATh OJIMH MPABUIIBHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OrneHoYHBIE CpEACTBA

KO,Z[ 1 HAMUMCHOBAHUEC

NQ TI/IHOBBIC KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, HCO6XO,Z[I/IMBI€ IJIA MHIMKATOPa

/Tl | OLICHKYU 3HAHWH, YMEHHIA, HABBIKOB U (WJIM) OMBITA JACATSILHOCTH, XapaKTepHU3y- KOMITCTCHIIIH
HOIINX C(i)OpMI/IPOBaHHOCTB KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI

1. 1. Kakue snexTpoHHBIE KOH(MUTypallMk B atomMe peanu3oBaTh HEBO3- | M]I-1omk-1
moxuo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: Ucnons3yeT  OCHOB-
a)l,2,3,6; HBIE 3aKOHBI ecTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2,4,6; JUCHMIIMH Ul pe-
r)3,4,5,6. LIEHUsl CTaHJAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyII YCUIIMBAIOTCS:

a) cieBa HAMpaBo U B IPYIIIAaX CBEPXY BHU3;

0) cripaBa HaJjeBO U B IpyMIax CHU3Y B BEpX;

B) CIIpaBa HaJIEBO U B TPYMNIIAX CBEPXY BHU3;

I') CJIEBA HAIIPABO U B IPYIIIAaX CHU3Y B BEPX.

3. DHeprus HOHU3ALMH JIEMEHTA — 3TO KOJIUYECTBO S3HEPTUH, KOTOPOE:
a) BBIIEIACTCS IPU MPEBPALICHUN MOJIOKHUTENBHO 3apSKEHHOIO MOHA B
HEUTpaJIbHBIA aTOM;

0) HeoOXOAMMO 3aTpaTUTh AJIsl MPEBpallleHUus] HEHTPaJIbHOTO aToMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

B) BBIIEJSETCSA IIPU MPEBPALICHUN HEUTPAJIBbHOTO aTOMa B IOJIOKUTEIb-
HO 3apsKEHHBIN HOH;

I) MOJY4YaeTcsl MPU NPEBPALLECHUH MOJOKUTEIBHO 3apsSKEHHOTO MOHA B
HEUTpaJIbHBIA aTOM.

4. Xummnueckas CBsI3b B MOJIEKyJax Opoma U GpOMOBOJIOpO/AA OTJIHYA-
I0TCA:

a) CMEIICHUEM SJIEKTPOHHOM Taphl K aTOMY C OOJIbIIEH JIEKTPOOTPHIIA-
TEIbHOCTHIO;

0) 4MCIIOM 3JIEKTPOHOB, MPUHUMAIOIINX YYacTHE B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpO/ia 1 Opoma;

T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe ImienodHble METaJIbl OBICTPO OKHCISIOTCS, TOATOMY HX
XPaHST:

a) MO/ CJI0EM PACTUTEIBHOIO MacCIa;

B) IO/ CJIOEM 3THJIOBOTO CIIUPTA;

0) Mo cJI0eM Ba3eTMHOBOTO Macla;

r) B arMoc(epe aprosa.

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

a) CBOMCTBA HE MU3MEHAIOTCS, TaK KAaK BCE BEUIECTBA — FUAPOKCHUIBI Me-
TaJJIOB OJTHOTO NepHoAa;

0) OCHOBHBIE CBOMCTBA YCHJIMBAIOTCS, TaK KAaK YBEJIUYUBAETCS YHCIIO

3agay B oOJjlacTh ar-
POHOMUU C TpUMe-
HEHHEM HHQOpMaIn-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH
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TUAPOKCOTPYIIIL;
B) CBOMCTBA MU3MEHSIOTCS MIEPUOIUYECKH, TaK KaK BO3pacTaeT 3apssl -
pa aToma;

') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TaK KaK YMEHbBILIAETCS panyc
aTOMOB METAJIJIOB.

7. Uemy paBHa cymMMa BcexX KOI((QHUIIMEHTOB B ypaBHEHUU peEaKLUUU
repMaHusl CO CMEChIO a30THOM U XJIOPOBOJOPOAHOM (COJISIHOM) KHUCIO0T?
Oo6pazyercs xmopun repmanus (IV), a oxuciouTens mpuoOpeTaeT cre-
MeHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. [Ipu nelicTBUM KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI M MEJIA Ha UC-
crexyemoe ynoOpeHue Bbiaenuics Oypsiid ras. [Ipu neiictBun menoun
OLIyIIAJICS 3aMax HallaTbIpHOTO ciupTa. JlaHHOE ynobpeHnue:

a) ammodoc;

B) KaJIMHHAs CENUTPA;

0) kapbamm;

I') aMMHa4Has CeIuTpa

9. C HauMEeHBIIEN CKOPOCTHIO MPOTEKAET PEAKIUSA MEKIY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;

0) >xene3Hoi cTpyxKoi u 4%-ubiM pacTBopoM CuSO4;

B) kene3HbIM TBo31ieM U 10%-HbiM pacTBopoM CuSOs;

r) s)kene3Hoi cTpyxkKoit u 10%-upiM pactBopoM CuSOs.
10. Psn, He coneprkamuii d-3J€MEHTOB ...

a) TUTaH, BaHAJUW, XPOM, IIMHK;

0) kamuii, kpeMHui, pochop, Xxpom;

B) ’KeJe30, MapraHell, XJop, OpoM;

') HaTpUi, aTIOMUHUMN, cepa, XJIop.

11. CxoybKO MOJIEH THAPOKCHIA KTl HEOOXOIMMO B3STh, JUIsl TIPUTO-
ToBneHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop OyneT Ha3biBaThbes 1-monsspHbIM (1 M.):
a) Ecnu 1 monb BemecTBa coaepkutesa B 1 1 pacTBopa.;
0) Ecu 1 mons BemectBa conepxxutcs B 1000 r pacTBoputens;
B) Ecniu 1 moub BenectBa conepxutcs B 100 r pactBopa;
r) Eciin 1 monb BemectBa congepxkutcea B 1000 r pactBopa.

[To pe3ynbTaram Tecta 00ydaromeMycsl BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILI0», «yJIOBIIE-
TBOPHUTETHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepuu oniennBanus orsera (Tabi.) TOBOJAATCS 1O CBEIEHUS 00yYalOMIMXCs A0 Havyajla TECTH-
poBanusi. PesynbpTar TecTUpOoBaHus 00BABISETCS 00YUYArONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mixara (%o apesmr oToeron)
Ouenka 5 (OTIUYHO) 90-100
Ouenka 4 (xopoiio) 70-89
Onuenka 3 (yA0BJIETBOPUTEIBHO) 50-69
OreHka 2 (HeYyIOBIETBOPUTEIHHO) Menee 50
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TecToBbI€ 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKa3aHUSIX:
XUMUSA HEOPraHUYECKasi U aHATUTHYECKas [DJIEKTPOHHBIN pecypc] : METOJAMYECKUE YKa3aHUs JJIs ca-
MOCTOSITEIBHONH pabOThl MO AWCHHIUIMHE ISl CTYJSHTOB arpoHOMUYEecKoro (akyiabTera / COCT.
A.H. Tlokarunosa, T. A. Ilanoga, E. C. Ilectpukosa ; FOxno-Ypanbckuii 'AY, UHcTUTYT arposkosno-
run .— Muacckoe: IOxHo-Ypansckuit 'AY, 2020 .— 44 c. — loctyn u3 nokanbHOM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.2. [Ipouenypsbl U OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU

4.2.1. 3auer

He npenycmoTpeH y4eOHBIM IJIaHOM

4.2.2. IKk3amMeHn

DK3aMeH sBisieTcs (POPMOM OIEHKH KayecTBa OCBOCHHS OOydYaronmuMcsi OCHOBHOUM mpodeccro-
HaJTBHOW 00pa30BaTENBHOM MPOTPAMMEI 10 pasenaM AUCHHUILTUHEL [lo pe3ynpTaTam sk3ameHa oOyda-
FOILIEMYCSI BBICTABIJISIETCS] OLIEHKA «OTIUYHO», «XOPOILIO», «yAOBIETBOPUTEIBHO» WA «HEYJOBJIETBOPHU-
TETBHOY.

DK3aMeH N0 JUCUUIUIMHE IPOBOJNUTCA B COOTBETCTBUM C PACIIMCAHUEM MPOMEXYTOYHOM aTTecTa-
LIMU, B KOTOPOM YKa3bIBAE€TCS BPEMs €r0 IIPOBEAEHUS, HOMEP ayAUTOPUH, MECTO IIPOBEAEHUS KOHCYJIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a Takke Ha oduiu-
AJBHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHMM IJisi MTPOMEKYTOUYHOW aTTecTalvy 00ydaroniuxcs ycTaHaBiIMBaeTcs pabo-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOJUTCS 0 CBEICHUS O0YUaIOIIMXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MPaBUIIo, Jektopamu. C paspenieHus 3aBeayroniero kaheapon Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH MPENojiaBaTenb KadeAphl, MPUBICUCHHBIA I MTOMOIIN B TMpUEME
JK3aMeHa. B cimydae OTCyTCTBUS BEIyIIEro IpemnojaBareliss SK3aMEH NMPUHHUMAETCS MPErnojaBaTeseM,
Ha3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHE Ha SK3aMeHe mpenogaBareneil ¢ Ipyrux kadeap 0e3 COOTBETCTBYIOIIETO pacio-
PSDKEHUST PEeKTOpa, MPOpPEKTopa Mo y4yeOHOW M BOCIUTATENbHON paboTe WIIM 3aMECTUTENs TUPEKTOpa
HNHuctutyTa 1o yuebHoM paboTe He AOIMyCKaeTCsl.

s mpoBefieHust SK3aMeHa BeAyLIUi MpenojaBaTeb HaKaHyHE MOJIy4aeT B CEKpeTapuare Iu-
peKTOopaTa 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOPAsi BO3BPAILAETCS B CEKpETApUaT MOCIe OKOH-
YaHMsI MEPOIIPUATHUS B ACHD ITPOBEIECHUS IK3aMEHA WIH YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI NMPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, MO0 B BUJAE TECTUPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAaHOBIECHHON (hOpMe B COOTBETCTBUH C YTBEp-
XKJICHHBIMU Kadeapoll SK3aMEHAIlMOHHBIMU BONPOCAMH W YTBEP)KIAIOTCS 3aBenyIoUM Kadeapoil
eXeroJiHo. B Ouiere cogepkutTcst 2 TEOPETUUECKUX BOIPOCA U 3a/1a4a

DK3aMeHaTOpy MPeIOoCTaBIIAETCS IPaBO 3aJaBaTh BOMPOCH CBEPX OUJIETa, a TaKkKe MOMUMO TEO-
PETUYECKUX BOIIPOCOB JaBaTh JIsl PELICHUS 3a/1a4d U IPUMEPBI, HE BBIXOJIAIIUE 32 PAMKH MPONUEHHOTO
Marepuania 1o u3y4aeMoi AUCIUIUIMHE.

3HaHUs, YMEHHMS W HaBBIKM OOYYArOIIMXCS ONPEACISIOTCS OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTENIBHO», «HEYJOBIETBOPUTEIHLHO» U BBICTABISAIOTCA B 3a4E€THO-IK3aMEHAI[MOHHYIO Be-
JOMOCTh 00y4arolerocs B ACHb IK3aMeHa.

[Ipu npoBeeHNH YCTHOTO K3aMEHa B ayIMTOPUU HE JOJKHO HaXOIUThCs Oojee 6 o0yyaronux-
Csl Ha OJIHOTO MpEeNnoaBaTesl.

[Ipu mpoBeZeHNH YCTHOTO 3K3aMeHa 00ydJaroliuiics BHIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B CIIy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems skx3aMeHa oOyuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JMCUMIUIMHBI, CIIPAaBOYHONH M HOPMATHUBHOM JIMTEPATYpOH, IPYTUMHU MOCOOUSIMH U TEXHUYECKUMHU
CpElCTBAMM.

Bpemst moAroToBKM OTBETa MpU clladye K3aMeHa B YCTHOW (hopMe JTOHKHO COCTaBJISTh HE MEHEe
40 MuHYT (TI0 J)KEJTAaHUIO 00YYarOMIErOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.
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OOyuaronuiicsi, UCTIBITHIBAIOIINI 3aTPyIHEHHUS MPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
ousieTy, UMeeT MpaBo Ha BEIOOP BTOPOro OMIIeTa C COOTBETCTBYIOIIUM MPOJIEHHEM BpEMEHH Ha MOJro-
TOBKY. HpI/I OKOHYATCJIIbBHOM OILICHMBAHHWU OTBECTA OLI€CHKA CHMXXACTCS Ha OAUH 63.)1)1. Bbmaqa TPETHETO
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromuiicss SBUICS HA 3K3aMEH, W, B3SB OHMIIET, OTKA3aJICs OT MPOXOXKICHUS aTTeCTaIluN
B CBSI3U C HEMOJTOTOBIIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLICHKA «HEYIOBIETBOPUTEIb-
HO».

Hapymenre aucuMIInHBI, CIUCHIBAHHE, HCIOIb30BaHHE OOYYaIOIIMMUCS HEpa3pelIeHHBIX Iie-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTUYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciiyuae HapyiieHusi 3Toro TpebOoBaHHUs MPENoAaBaTeib
00s13aH yJIaIuTh 00YYaroIIerocs U3 ayIMTOPHH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIIBHO.

BricTaBiieHHE OLICHOK, ITOJIyYEHHBIX IIPU IMOJBEACHUH PE3YJIbTATOB IIPOMEKYTOUYHON aTTECTAlUH,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJOMOCTh MPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
AaBaTCJIn HCCYT MEPCOHAIbBHYIO OTBETCTBCHHOCTD 3a CBOCBPEMCHHOCTb U TOUYHOCTH BHCCCHU A 3ammceu o
pe3ynbTarax MpoOMeKyTOYHON aTTecTallii B 3a4€THO-3K3aMEHAIIMOHHYIO BEJJOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTCsl B 3a4€THO-3K3aMEHAIMOHHOW BEJOMOCTU CJIIOBAMH «HE SIBUJI-
CsD».

I[J'I}I 06yqa101u1/1xc;1, KOTOPLIC HC CMOTJIM CAATh 3K3aMCH B YCTAHOBJICHHBIC CPOKH, yHI/IBepCI/ITeT
YCTaHABIIMBAET MEPHOJ JTUKBUJIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpemnojaBareny, NpUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTHh HE MEHee 2-X JIHel, Korjga oHu OyIyT MpUHUMATH 3a10JKeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘IaIOH_II/IMC}I, MOKa3aBIIMM OTJIHWYHBIC U XOPOIIHEC 3HAHUA B TCUCHUC CEMCCTPA B XOAC IMOCTO-
STHHOTO TEKYIIETr0 KOHTPOJISl yCIeBA€MOCTH, MOXKET OBITh MPOCTaBICHA 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 CAaBAThb 3K3aMCHBLI B
MEKXCECCHOHHBINA NEPUOJ B CPOKHU, YCTAHOBIIEHHBIE UHAUBUAYAIbHBIM YUeOHBIM IMJIaHOM. MHBaNuIbl U
Jira ¢ OrpaHuv4CHHBIMU BO3MOKHOCTSAMU 310POBbA, UMCIOINEC HAPYIICHHUA OIIOPHO-ABUIATCIIBHOI'O all-
mapara, JOMYCKalOTCd Ha AaTTeCTAllMOHHbIE UCHBITAHUS B  COMPOBOXKJIEHWU  aCCHUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa nmpoBefeHHs] TPOMEXKYTOUHOM aTTecTalluu JIsl 0COOBIX cilydaeB u3ioxeHa B «Ilo-
JIOKEHUH O TEKYIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEXYTOYHOH aTTecTalMu OO0YyYarolmuxcs I0
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsl» ®I'BOY BO 0xHo-Ypansckuii [AY

Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
Ne MHIMKATOpa KOMIIE-
DK3aMeH
TEHIIUU
1. [Tepunonnueckwuii 3akon [[.11. MenneneeBa. CoBpemerHast hopmyJu- N-1omxk-1
pOBKa 3aKOHA. 3HaYEHHE IEPUOJUYECKOr0 3aKOHA JUIsl XUMUHU. Hcnonb3yer ocHOB-
2. IlonsATHE XUMUYECKOU TEPMOAMHAMUKH. TE€pMOIUHAMUYECKHAE CUCTE- | HbIC 3aKOHBI €CTe-
MBI. CTBEHHOHAY4HBIX
3. Tennossie 23 PexTh peakiuii. IHTATBIUSI cUCTeMBI. 3akoH ['ecca JUCLUIUINH U1 pe-
HICHUSI CTaHAAPTHBIX
4, DHTPONUSL CUCTEMBI. 3a1a4 B B 00nactu
arpoOHOMUU C IpUMe-
5. CBoGoHast sHepris I'n66ca Kak (yHKLKs COCTOHMA BeecTsa, AG, | HEHHEM HH(popmarty-
KaK IPUYMHA IPOTEKAHUsI CAMOIIPOU3BOIBHOM peaKIuii. OHHO-
6. CoBpeMeHHas MOJIETb COCTOSIHUS DIIEKTPOHA B aToMe. KBaHTOBbIE KOMMYHHKAIHOHHBIX
o TEXHOJIOT Uil
7. [IpuHIIUTIBI 3aMTOTHEHHS YJIEKTPOHHBIXOpOHUTANIEH aTOMa B OCHOBHOM

cocrosiHuy: npunumn Ilaynu, npasuno XyHaa, npasuio KiedukoBcko-
ro. DJIGKTPOHHBIE EMKOCTH OpOUTaseH, ypOBHEH M TIOTYPOBHEH.
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Tunel XUMHUYECKUX CBS3EH: KOBaJICHTHAS, MOHHAS, METaJlJIMUecKasi,
BOJIOPOJTHASL.

0. XapakTepucTUKa CBS3€i: JIeKTPUUECKHE TUIOIbHBIE MOMEHTHI, 3()-
(eKTHUBHBIE 3apsI/Ibl ATOMOB, HAIIPABIEHHOCTh U HACBIIIICHHOCTD,
SHEPIHsl U IJIMHA CBA3U.

10. 10. Onpenenenrie MOHATHSI «KOMILUIEKCHBIE COeAMHEHUs». OCHOBHBIE
MOHATUS KOOPJAUHALMOHHON TEOPHH.

11. Baxueiinime TUIILI KOMIUIEKCHBIX COSTUHEHUN.

12. [IpuanHbI 00pa30BaHUS BOJAHBIX PACTBOPOB. [ OMOTEHHEBIE U TeTEPO-
TE€HHBIE PACTBOPBI.

13. Crioco0ObI BEIpaKEHHS COCTaBa PacTBOPOB.

14. OnextponauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.

15. I'maponus coneit. Tunsl rugponusa.

16. [Tonsarue o ckopocTH XuMHUYeckor peaknu. OCHOBHbIE (haKTOPHI,
BIIMSIOIIME HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KUHETUKH.

17. 3aBUCUMOCTH CKOPOCTH XMUMUUYECKOU PEAKIMK OT TEMIIEPATYPHI.
[IpencraBienue 06 SHEPTUU aKTUBAILIUHU, SHEPTETUUECKOM Oapbepe U
MEePEXOJHOM PHEPreTUUECKOM KOMILIEKCE.

18. Kunernueckas koHuenuus paBHoBecusi. KoHCTaHTa paBHOBECHS.
Cwmenienre paBHOBECHS IPU U3MEHEHUU KOHIICHTPALlUU, TEMIIepaTy-
pb! U gaBnenus. [Tpunnun Jle-1llaTense.

19. OO0m1as xapakTepucTHKa 31eMeHToB rpynmsl [A. Bogopoa (130tomsl,
noytydeHue, Gu3ndecKue ¥ XUMHIECKHE CBOMCTRA).

20. Bona, reomerpus v CBOMCTBA €€ MOJIEKYJIbl. XMMUUYECKHUE CBOMCTBA
BOJIbl. Boja kak pactBopurens. Boja B CEIbCKOM X0351CTBE

21. IIepokcun Bogopona.

22. XUMHYECKHE CBOMCTBA MIEIOYHBIX MeTayU10B. Kanmui Kak »jIeMeHT Iu-
taHus pacrenuil. Kanuiineie ynoOpeHus.

23. Du3nYecKue ¥ XUMUIECKIE CBOMCTBA KalbIUsA 1 MarHus. Mx 6uono-
TUYECKOE 3HAYCHUE

24. ®dusnveckue 1 XUMHUIECKUE CBOMCTBA AIIeMEHTapHOTO 0opa.

25. Kucnopoansie coequnenus 6opa: okcu, 00opHast KUCIOTA, MOJTUKUC-
JI0THI OOpa, UX COJIH

26. Pusnyeckue 1 XUMHUYECKUE CBOMCTBA METAJUIMYECKOT0 AITFOMUHUSA.

27. OKcHJIBI ¥ THAPOKCHIBI ATFOMUHUS, Pa3HOOOpa3nue UX CTPOCHUS, aM-
(GOTEepHOCTh ATUX COCTUHEHUH, peakIui UX B3aMMHOTO IPEBPAIICHHUS.

28. XuUMHST HEOPraHUYECKUX COCIMHEHUH YIiiepoa: YIJIEKUCIIOro ra3a u
€ro MPOU3BOJHBIX.

29. 3Ha4YeHHE COEUHEHNH yTIIepoia B CEIbCKOM X03s1cTBe. KpyroBopot
yriiepojia B ipupojie. TormBHas HEPreTuKa, MoJIMMepbl. IKOJIOTH-
YECKHE aCIEeKThl XUMHUHU YIIIEPOJIa.

30. XuMmus coequHeHuil KpeMHUs. KpemHe3eM, CUIIMKAThl U aTtOMOCHIIU-
KaThl KaK MOYBOOOPa3yI0IINe MUHEPAIIBL.

31. Oco0eHHOCTH XMMUU T€PMaHus, 0JI0Ba M CBUHIIA. [[pumMenenune stux

SJIEMEHTOB U UX COSIUHEHUN. DKOJIOTHUYeCKasl OIMaCHOCThL COEIUHEHU
CBUHIIA
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32.

XHUMHS MOJIEKYJISIPHOTO a30Ta.

33. XUMHUS aMMHUaKa U €ro IPOU3BOIHbBIX.

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

35. ®docdop, amtoTpoIHbIe MOAU(PUKAINH, PU3NIECKHE U XUMUYECKHE
CBOWCTBAa MOJIEKYJIIpHOTO (hocopa.

36. OptodocdopHas kuciaora u ee conu. 3HaueHue hocdopa Kak dJIeMeH-
ta utanus. ochopHbIie yA0OpEHUSI.

37. DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOIa. DKOJIOTHUECKas
pOJIb KHCTIOPOJIa M 030HA aTMOCHEPHI.

38. CoenuHeHus cepbl ¢ BOOOPOAOM U kuciopogoM. CepHast KUCIoTa,
CynbQaThbl.

39. CepHUCTBIH Ta3, CepHHUCTasA KUCIO0Ta, CyIb(puTh. CepoBOIOPO. U TIO-
JTUCYNb(aHBI.

40. DIEKTPOHHOE CTPOEHUE aTOMOB IraJlOT€HOB U 3aKOHOMEPHOCTH U3Me-
HEHUS CBOWMCTB rajoreHoB B noArpynne. CoeauHeHus Gropa.

41. XI10poBOAOPO, colisHast kuciaora. COeqMHEHHS XJIopa ¢ KUCIOPOAOM
Y UX CBOWCTBA.

42. Xumusi 6J1aropoAHBIX Ta30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XHMHU-
YEeCKHX M (PU3MUECKUX CBOUCTB).

43. CewmeiicTBO xemne3a.

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

45. Oco0eHHOCTH XUMHH XPOMa; €r0 BaXKHEUITNE COSAMHECHUS (OKCUIBI,
TUAPOKCUBI, KHCIIOTBI, COJIN).

46. XuUMUS MEAU U €€ COEIUHEHUI (OKCUIBI, TUAPOKCHUIBI, COJIN).

47. [Ipenmer, 3a1aun ¥ 3HaYEHHUE AHATUTUYECKON XUMUHU.

48. Uctopus pa3BUTHS aHATUTUYECKON XUMUH.

49. Knaccudukanust MeTo10B aHaIIK3A.

50. TOYHOCTH AHATTUTUYECKUX OTMPEACICHUI

51. TeopeTnyeckre OCHOBbI aHAJTUTUYECKON XUMUHU: 3aKOH JEHUCTBYIOLINX
MAaccC.T€OPHUs FIEKTPOIUTUYECKON TUCCOLNALUU, TIPOTOIUTHYECKAs
TEeopHsl.

52. Brruucnenne pH pacTBOpPOB CHIIBHBIX M CITA0BIX KUCIOT M OCHOBAaHUM.
BriBog popmym.

53. By®depHbie pacTBOpHI, UX TpUMEHEHUE U pacueT pH.

54. XHUMHYECKOE paBHOBECHE B IeTeporeHHbIx cucremax. I1P, ero npume-
HEHHUE.

55. Crioco0ObI BeIpa)XeHHS KOHIIEHTPAIIUH PACTBOPOB: MPOIICHTHAS, MO-
JsipHAasi, HOpMaJbHas, TUTP, MOJISUIbHAsI KOHLIIEHTPAIU K.

56. OcHoBbI rpaBUMeTpHUUeCKOro aHanusa. CyTb MeTOa, IPUMEHEHUE,
ycnoBus npoBefenus. OcaxaaeMas U rpaBuMeTpuueckas GopMal.

57. [ToaroroBka BemiecTBa kK rpaBuMeTpudeckoMy ananusy. Hasecka. Ile-

pEeKpUCTAIIN3ALINSL.
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38.

PacTBOopeHue u ocaxieHne B r[paBUMETPHH.

59. DuUNbTpOBaHMUE, BHICYIIIMBAHUE U TPOKAJIMBAHWE, BBIYMCICHUS B Irpa-
BUMETpPHH.
60. OcHOBBI TUTpUMETpHUUECKOTO aHanu3a. CyTh, IPUMEHEHHE, YCIOBUS
IIPOBEICHMUSL.
61. PacTBOpBI B TUTPUMETPHH.
62. Knaccudukanus meronoB turpumerpun. CyTh KaKI0U IPYIIBI METO-
JIOB.
63. OO0mme mpueMbl THTPOBAHUSI.
64. XapakTepucTUKa METOI0B HelTpanu3auuu. [IpoBenenue, npuMeHeHue
Y 3HAYCHHE.
65. KpuBble TUTpOBaHUS, X TIOCTPOCHHUE U IPUMEHEHHE B AaHAJIUTHUKE.
66. WNHaukaTopsl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHAUKATOPOB.
67. XapakTeprucTHKa METOI0B KOMIJIEKCOHOMETPHH.
68. OCHOBBI OKUCIINTEILHO-BOCCTAHOBUTEIILHEIX METONOB aHaimu3a. Kiac-
CHU(UKAIMSI STHX METOJIOB.
69. XapakTepucTuKa IepMaHraHaTOMETPHUH, HOJTOMETPUU U XPOMATOMET-
pun.
70. XapakTeprucTHKa METO/IOB OCAXKICHHUS.
3agaun It DK3aMeHa
1. B xakoM 00beMe BOJTHOTO pacTBOpa XJIOPHUAA KaIus C MAaCCOBOM J10- WJI-1onk-1
neit 10% conepxutcs 2,5 r KCI1? IInotHocTs pactBopa 1,063 r/cM3. Hcnonb3yer ocHOB-
2. Onpenenute MOJIIPHYIO KOHLIEHTPALMIO pacTBOPA, MOJIYYEHHOTO IIpU | HBIC 3aKOHBI €CTe-
pacTBopeHuu cyibdara HaTpus Maccor 42,6 T B Bose maccoit 300 T, CTBEHHOHAYYHBIX
€CJIM IJIOTHOCTH MTOJIYYEHHOT0 pacTBopa pasHa 1,12 r/mi. AUCHHUILINH AJI pe-
3. Kak nmoBnusier yMeHbIIIEHUE JABJICHHUS Ha PABHOBECUE B PEAKIIHSX: IMCHUA CTaHAAPTHBIX
a) N204 — 2NO2 6) 2NO + 02 — 2NO2 B) 3Fe203(x) + CO(r) — 3a/1a4 B B 00J1aCTH
2Fe304(x) + CO2(r)? arpOHOMMHU C IIPUMeE-
4. K pactBopy Maccoii 250r, MaccoBas [0S COMIM B KOTOPOM COCTaBlseT | HEHHEM HH(pOpMaIy-
10%, npunumu Boay o0béMom 150mi. [IpyuHSB TUIOTHOCTH BOABI paB- | OHHO-
HOU 1r/mi11, olIpeiennTe MacCoBYIO JI0JIIO COJIA B ITOJIyYEHHOM pacTBO- | KOMMYHHUKAIIHOHHBIX
pe. TEXHOJIOT Uil
5. [Ipu onpenenéHHbIX yCIOBUAX PEAKIMS XJIOPOBOAOPOIA C KUCIOPO-
nom sisisietcst oopatumoit: 4HCI(r) + O2(r) — 2CI12(r) + 2H20(),
AHO= -116,4x/1x Kakoe BiMsiHHE Ha PABHOBECHOE COCTOSIHUE CUCTE-
MBI OKQXYT: @) yBEJIMUYEHUE JaBJIeHUS; 0) MOBBILICHHE TEMIIEPATYPHI;
B) BBEJICHHE KaTaJIN3aTOpA.
6. MeToaoM 3JeKTPOHHOTO OasiaHca moaoepuTe KOAPPHUIMEHTHI B CXeMe
OKHUCJIMTEIbHOBOCCTaHOBUTENbHOU peakiuu: Nal + NalO3 + H2SO4
—I12 + Na2S04 + H20
7. [TonydyeHHOE ypaBHEHHE MEPENUIINTE B MOHHON M COKpPAIIEHHOW HOH-

HOM (popmax. Ha3zoBUTE KOMITJICKCHBIC COCTUHEHUS: Q)
[CrPO4(NH3)3]; 6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1)
Fe4[Fe(CN)6]3; n) [Pt(NH3)4](NO2)2. Onpenenure cCTeneHU OKUC-
JICHHs] KOMILIEKcooOpa3oBareseil B COeAMHEHUSIX.
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Haiitu MonsipHy!o 1 HOpMalIbHYIO KOHIEeHTpaluto 10%-Horo pacTBo-
pa HNO3 (mutotHoCcTh pactBopa 1,05 r/mi).

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS THIPOJIN3a HUTpaATa
QTIOMUHMS U alleTaTa HaTpus. Y KQXKHUTE PEaKIHIO CPelibl B PACTBOPE
cosu. HanuiuTe BhIpaskeHUs U1 KOHCTAHTBI THAPOJIH3a

10.

KaKI/Ie n3 Hepe‘H/ICHeHHBIX BCIICCTB U 3a C‘IéT KaKHuX 3JICMCHTOB HpO—
SIBJISIOT OOBIYHO OKUCJIUTENLHBIE CBOMCTBA M KaKHE BOCCTAaHOBUTEIb-
Hble? YKa3aTh T€ U3 HUX, KOTOPbIe 00J1a/1al0T OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBbHOU ABoMcTBeHHOCTRIO: NH3, H2SO4, MnO?2,
KMnO4, HNO2, K2MnO4, HNO3, H2S, H2SO3.

11.

OmnpenenuTs TePMOAMHAMUYECKYIO BO3MOXXHOCTD PA3JI0KEHHS IPU
KOMHaTHOMU TemrnepaType cienyomux semects: a) NH4NO3(T) =
N20(r) + 2H20(r) 6) (NH4)2CO3(1) = 2NH3(r) + CO2(r) + H20(1)

12.

O6pasern n3BectHsika Maccoit 0,5 06paboTany CONSTHON KHCIOTOH,
IIPY TOM BBIACITHIIOCH 75MIT yrileKHucioro raza. Onpenenure Macco-
BYIO JIOJTIO KapOoHaTa Kalblvs B JAHHOM 00pa3Ile M3BECTHSIKA.

13.

CocTaBuTh 21eKTpOHHBIE U Tpaduyeckue popmyiisl aroma Br u nona
Al3+.

14.

Omnpeznenute MOJSIPHYIO KOHIEHTPALIMIO PACTBOPA, MOIyUYEHHOTO PH
pacTBopeHuu cynbdara HaTpus Maccou 42,6t B Bojae maccoi 300r,
€CJIM IJIOTHOCTH MOJIYYEHHOT'0 pacTBopa pasHa 1,12r/mi.

15.

B Bone maccoit 400r pactBopuiiu cepoBo1opoa 00bEMoM 12mi (HOp-
MaJibHbIE ycloBUsl). OnpeaenTe MacCOBYIO JOJIIO CEPOBOAOPOIA B
pacTBope.

16.

CmMech MEIHBIX M MAarHUEBBIX OMUJIOK Maccou 1,5t obpaboranu u3-
OBITKOM COJITHOM KHCIIOTHI. B pe3yibrare BeIACTHIICS BOJOPO 00BE-
MoM 560mt (HopMasibHBIE yCIIOBHS ). ONpeeTnuTe MacCOBYIO JIOJTIO
MEINU B CMCCH.

17.

3aKkoHYHMTE YpaBHEHUsI peakiuii. PacctaBbTe KOd()PUIIUEHTEHI. a)
FeSO4 + KMnO4 + H2SO4 —...... 0) Na2S + K2Cr207 + H2S04 —
S+....

18.

Haiitu MonsipHy!o 1 HOpMalIbHYIO KOHIeHTpauuto 10%-Horo pacTBo-
pa HNO3 (rutotHoCTh pactBopa 1,051/min).

19.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHUS THIPOJIN3a HUTpaTa
TIOMUHMS U alleTaTa HaTpus. Y KaXKHUTE PEaKIMIO CPelibl B PACTBOPE
cosiu. Hanumure BoIpaskeHUs U1 KOHCTAHTBI THIPOJIH3a.

20.

[Ipu monHOM cropanuu dTuiIeHa (¢ 00pa30BaHUEM JKUIKOHN BOJIbI) BbI-
nemmtock 6226x/[x. Haiit 00bEM BCTyNUBIIETO B PEAKITHIO KHCIIO-
poza (ycnoBus HOpMaJbHbIE)

21.

Cxopocth xumuueckoit peakuu 2NO(T) + O2(r) = 2NO2(r) nipu KoH-
HeHTpanusax pearupyromnux semects [NO]=0,3mounb/n u [02]
0,15moms/n coctaBuna 1,2-10-3moms/in-cex. Halitn 3HaYeHMEe KOH-
CTaHThI CKOPOCTH PEAKIINH.

22.

[Ipu cmemennn razoodpa3Hbix BeuiecTB A u B mpoTtekaer xumuye-
ckas peakius: 2A + B = 2C + JI. U3BecTHO, 4UTO 4epe3 HEKOTOPOE
BpeMs [TOCJI€ Havaja peakiyi KOHLIEHTPAIlUU BEIECTB COCTAaBUIIU:
[A] = 2momb/1; [B] = 1Mmons/n; [C] =1,6 Moib/i1. BEMuCaIUTL HCXO-
Hbl€ KOHIIEHTpaluu BemiecTB A u B.

23.

Haiitu npoueHTHY0 1 MOJISIpHYIO KOoHIleHTpanuu 0,3H pacTBopa
H3PO4 (nnotHocTh pactBopa 1,01r/mi)

24.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS T'MIPOJIN3a HUTpaTa
Meu ¥ KapOoHaTa Kaausl. YKaKUTe peakUIo CPe/ibl B PACTBOPE COJIH.
Hanummure BbIpaskeHUs 111 KOHCTAHTHI THAPOJIN3A.
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25.

PaccuuTaiite 00beM pacTBOpa CepHOI KHUCIOTHI (MaccoBast 1O
H2S04 8%, nnotaocts 1,05 1/MIT), KOTOPBIN TOTPEOYyeTCsI ISk IPUTO-
TOBJICHHSI paCTBOPA C MACCOBOM J10JIeH cepHOM KUCIOTHI 2% 00BeMOM
400 ma (mmoraocts 1,01 /M),

26.

B Boze maccoit 1000 r pactBopmiu cynbgaT Kajusi KOJTHYECTBOM Be-
IecTBa 2 MOJIb. BRIUHUCINTE MAaCCOBYIO 10JII0 PACTBOPEHHOIO BEIIIE-
CTBa.

27.

K pactBopy cepHoii kuciaotsl o0beMom 250 mut (MaccoBast 10JIs
H2S04 12%, nnotnocts 1,08 r/min) npuiuinu Bogy maccoit 120 r. Pac-
CUUTAWTE MAaCCOBYIO JIOJI0 CEPHOUM KUCIIOTHI H3YYEHHOM PacTBOPE

28.

Paccunraiite KOJIMYECTBO BELIECTBA TUAPOKCU1A HATPUS, KOTOPBI
noTpeOyeTcs A MPUTOTOBIIEHUS pacTBOpa Maccoi 60 T ¢ MaccoBoi
noaei menouu 15%.

29.

K pactBopy conu maccoit 250 r (MmaccoBast qosst 10%) npunuinu Bogy
o6vemom 150 mut (TIOoTHOCTH 1 T/MIT), OTIpeIeTUTe MacCOBYIO JIOJTO
COJIU B TIOJTlyYE€HHOM PacTBOPE.

30.

Omnpenenute Maccy COJIM U MacCy BOJIbI, KOTOPbIE MOTPEOYIOTCS ISt
MPUTOTOBJIEHUS pacTBopa oobemMoM 120 mut (rmotHOCTH 1,1 /™M) €
MaccoBol posei conu 15%.

31.

Kakoit 06beM pacTBopa ruapokcua kanus (maccoBasi noist KOH
12%, nnotHocts 1,11 /M) Hago npuwiuTk Kk Boae maccoit 500 r, 4ro-
OBl TOMYYUTH pacTBOp ¢ MaccoBoi gponeit KOH 5%?

32.

XopoBogopoa o0bemMoM 5,6 1 pacTBopuiu B Boje maccoi 500 T.
Brruucnaure maccoByto gonto HC1 B mosryueHHOM pacTBOpe

33.

K pactBopy conu Maccoii 250 r (maccoBast 1oas 10%) npunwin Boxy
o6bemoM 150 Mt (IITOTHOCTH 1 T/MIT), OTIpeIeTUTE MAaCCOBYIO JIOJTIO
COJIM B IOJIYYEHHOM PacTBOpE.

34.

B Bone maccoit 400 r pacTBOpHIIA CEPOBOIOPOT 00BEMOM 12 Mt
(HopManbHBIE yciioBus). ONpeaenuTe MacCOBYIO 00 CEPOBOIOPOIA
B IIOJIyYEHHOM pacTBOpE.

35.

Paccunraiite Maccy BOABI U paCTBOpPA ¢ MaCCOBOM J0JIEH XJIOPUAA
Maraust 20%, KOTOpbIE€ MOTPEOYIOTCS IJIs1 TPUTOTOBJICHUS PACTBOPA
maccoi 300 r ¢ maccoBoit noseit MgCl2 4%.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JIHIIC

Ilkana Kpurtepuu onennBanus

- 00yYaroIuics MOJIHO YCBOWII y4eOHBINH Marepua,
HOJIB3YETCS] TEPMHHOJIOTHEH;

KU CBSI3HOTO ONHMCAHMsS SBIICHHI U IMponECCOB;

Onenka 5 .
CKOM MOCIIE0BATENBbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHUE WIUIFOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMU PUMEPAMU;
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUH, YMEHUI
Y HaBBIKOB;
- MOTYT OBITh JOMYIICHBI OHA—/IBE€ HETOUHOCTH MPHU OCBEIIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.
- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPeOOBaHMAM Ha OLEHKY «5», HO MPH
Ouenika 4 ATOM MMEET MECTO OJMH U3 HEJOCTATKOB:
(xoporIo) - B YCBOGHHMH y4eOHOro MaTepuasa JOMyIeHbl IpoOesbl, He NCKa3UBIIIHE

CoZIep)KaHUE OTBETA;
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- TOKa3bIBaE€T 3HAHUE OCHOBHBIX MMOHATUN IUCHUUIUIMHBL, TPAMOTHO
- IPOSIBIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh HHPOPMAIUIO, HaBBI-

- IEMOHCTPUPYET YMEHUE M3JIaraTb MaT€pUall B ONPEAEIICHHOM JIOTHYe-

- B U3JIOKCHUHM MaTCpHrajia 10NYIHICHbBI HE3HAYUTCIbHBIC HCTOYHOCTH.



Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HaHHWE OCHOBHOI'O MPOTPAMMHOI0 MaTepHalia B MUHUMAaJIbHOM 00be-
Me, MOTPEIIHOCTH HENMPHUHIMIIMAIBLHOTO XapaKTepa B OTBETE Ha JK3a-
MEHE: HETOJIHO WM HEMOCJIe0BATEIbHO PACKPBITO COAECpP’KaHHUE MaTe-
puana, Ho MoKa3aHo olIiee MOHUMaHKUE BOIIPOCOB;

- UMEJHUCh 3aTPyAHCHUS WIH JOIMYIICHBI OMIMOKH B OMPEICIEHUU TTOHS-
TUH, WCIOJIb30BAHUU TEPMHUHOJIOTUY, ONHCAHUU SIBICHUN M MPOLECCOB,
UCIIpaBJIECHHBIE MOCIIE HABOASIINX BOIIPOCOB;

- BBISIBJIEHA HENOCTAaTO4Has CHOPMHUPOBAHHOCTh 3HAHWM, YMEHUH H
HABBIKOB, 00YYAIOIINKCS HE MOKET IPUMEHUTh TEOPHIO B HOBOM CHUTya-
017078

Ouenka 2
(HEy1OBJIETBOPUTEILHO)

- IpoOeIbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO MaTepualia, MPUHIIAITH-
QJIbHBIC ONTMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapy»XeHO HE3HAHWE WM HEMOHMMAaHWE OOINbINeH WM Haubolee
B)XKHOH YacTH y4eOHOTo MaTepuaa;

- JIOMyIIEHBI OMMOKU B OMPEICIICHUU MOHATHHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPBIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBKUX HABOSIINX BOTIPOCOB;

- He c(hOpPMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHMSI, yMEHHsI U HABBIKU.

4.2.3. Kypcosoii npoekt/kypcoBasi padora

Kypcooii mpoekt/KypcoBasi paboTa He PeyCMOTPEHbI YYEOHBIM IJIAHOM
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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 BBEneHUS
W3MEHEHUS







