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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEHHbIE C IJIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp mo wampamneHuto moarotoBku 35.03.07 TexHosorHsl MPOM3BOJCTBA U TEPEPaOOTKH
CEeNIbCKOXO03SIICTBEHHOM NMPOIYKIMU JOHKEH OBITh OJATOTOBJIECH K PELICHHUIO 3a/1a4 MPpodhecCHoHaIbHOM
NeSITeNIbHOCTH CJIEIYIOUIET0 TUIIA: MPOU3BOCTBEHHO-TEXHOIOTMYECKOI.

Heab nucuunmInHbl — cYOPMHUPOBATH Y O0OYUAIONTUXCS 3HAHUS, PAKTUYECKUE YMECHHS M HABBIKU
10 XUMHUU OOIIEeH, HEOPTaHUYECKON U aHATUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TTPOdHIIH-
PYIOITUX JTUCIMIUINH, 00€CTIeYnBaId TOHUMaHUE U OCBOCHUE METOJIOB aHA/IM3a M 3aKJIaJbIBaIN 0a3uc
JUTSL TIOCIIEYIOIIEH TPAKTHUECKON pabOThl B COOTBETCTBUU C OPMUPYEMBIMUA KOMITETECHITHSIMHU

3agauu AUCHMILIMHBI:
- MIOJIYUYUTh 3HAHUA IO TCOPCTUUCCKUM OCHOBAM XHWMHU HeOpFaHquCKOﬁ U aHAJIUTUYECKOU U CBOU-
CTBaM BaXHEHIINX XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTBIX U CIOXKHBIX HEOPTaHUUYECKUX
BELIECTB;
— Hay4MTb MPeICKa3bIBaTh BO3MOXHOCTh U HAMPaBJICHHUE MPOTEKAHUS XUMHUUECKUX PEaKIIHii;
— YCTaHAaBJIMBATb B3aUMOCBA3U MCXKAY CTPOCHUEM BCIICCTBA U €0 XUMHUYCCKUMHU CBOﬁCTBaMH,
— TI0JIb30BAaThCA COBPEMEHHOW XUMHYECKONM TEPMHUHOJIOTHEN;
— BBIpa0OTaTh YMEHUS IMOJB30BaThCA MPOCTEHIINM JIAOOpaTOPHBIM 000pYyIOBAaHUEM, XUMHUYECKOH T0-
CYJIOM U U3MEPUTENbHBIMU IPUOOpaMH;
— NO3HAKOMUTL ¢ OCHOBaMHU COBPEMCHHLIX MCTOAOB XMMUUYCCKOTO aHAJIN34;
— MPUBUTH HABBIKK PACYETOB U IIPUTOTOBJICHHS pACTBOPOB 33/1aHHOM KOHIICHTPAIIHH;
— JUTSL TIOJTyYSHHsI JOCTOBEPHBIX PE3YJIbTaTOB aHANIN3a, HAYYUTh CTATUCTHUYECKONW 00pabOTKe MOTydeH-
HBIX PE3yJIbTaTOB.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHH I

OIIK-1. CriocobeH pemath TUMOBBIC 33/1a4l MPO(HECCUOHATBHOMN IeATeTLHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3dKOHOB MATCMATHYCCKUX W CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

Kon n naumenosanue ®opmupyemsbie 3YH
WHAMKATOpa TOCTHIKE- 3HAHUSA YMEHUS HaBbIKU
HUSl KOMIETEHIIUH
N-lonk-1 Ucnons3yer | OOyuatomuiicss nomxen | Obydatonuiics nomkeH | OOyuatommiics 1071
OCHOBHBIE 3aKOHBI | 3HATh: CBA3b MEXKIY | YMETh: CaMOCTOSITEINIb- | )KCH BIANETh  COBpE-
€CTECTBEHHOHAYYHBIX CTPOCHHEM BEIIECTB U | HO paboTaTh ¢ yUeOHON | MCHHOH  XUMHUYECKOU

JUCLHMIUIMH ISl perie-
HUSI CTaHJAPTHBIX 3a-
Jady B TPOM3BOJCTBA,
nepepaboTKU U XpaHe-
HUS CEITbCKOX035IH-
CTBEHHOM NPOAYKLHH C
MpUMEHEHHEM HHGOP-
MAaIHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

NX XUMHYCCKHIMH CBOM-
CTBaMH,; OCHOBHLIC XMH-
MHYECKHE 3aKOHBI U
MOHSTHUSA; MPAKTUUYECKOE
NPUMEHEHUE  HEKOTO-
pBIX ~ HEOPraHWYECKUX
BEIIIECTB B CEIHCKOXO-
3MCTBEHHOM  IIPOM3-
Boactee (b1.0.35-3.1)

M CIPAaBOYHOW JUTEpa-
TypOW;  HCIOJIb30BaTh
CBOMCTBA XMMHYECKUX
BEIIECTB B J1abopaTtop-
HOM W TPOU3BOJICTBEH-
HOM IpaKkTUKE C IIpU-

MeHeHHeM HuHpopma-
IMOHHO-
KOMMYHUKAITHOHHBIX

texnonoruii (b1.0.35 —
V.1)

TepPMUHOJIOTHEH B 00-
JaCTH XUMHH Heopra-
HUYECKON W aHaJIUTH-
JEeCKOH, OCHOBHBIMU
HaBBIKAMHU  OOpalieHus
c J1abopaTopHbIM 000-
pPyJIOBaHHEM H TOCY-
JIOM; 3HAHUSIMH II0 TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJIOB
ananuza (b1.0.35 -H.1)

OIIK-5. CnocobeH K y4acTHIO B MPOBEIEHHH KCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN B MPO(GECCHOHATb-

HOU JIeITENbHOCTHU

Kon n naumenosanue ®opmupyemsbie 3YH
WHIUKATOpa JTOCTHXKE- 3HAHUS YMEHUS HaBBIKU
HHST KOMIIETEHIINHT
U-lonks IIpoBomut | OOGy4arommiicss aomkeH | O0yuaromumiics gomkeH | OO0ydarommiics IIOJI-

OKCIICPUMCHTAJIbHBIC

3HAaTh. OCJIM MW 3aJa4u

YMETh: MPOBOANUTH (PH-

JKCH OCHOBHBLIMH IIPpUC-




UCCIIeIOBaHus B 00Ja-
CTH TIPOW3BOJACTBA U
nepepadoTKH  CENbCKO-
XO3SMCTBEHHOM  MpoO-
TYKIIAU

MPOBOAMMBIX HCCIENO0-
BaHUMW, METOAbI MPOBE-
JICHUSI DKCIICPUMEHTOB
n HaOmromeHuii, 0000-
meHuss U 00paboTKH
nHpoOpManuMu, COCTaB-
JIEHUE OTYETOB IO pe-
3yJabTaTaM  TPOBEJCH-
HBIX IKCIIEPUMEHTOB

(b1.0.35-3.2)

3UKO-XUMHYECKUE pac-
YEeThI, MPOTHO3HPOBATH
HarpaBJIeHUE camo-
MPOU3BOJILHOTO TIPOTE-
KaHUs MPOLIECCOB;
MOJIb30BaTECI  OCHOB-
HBIMHA H€OpI‘aHI/I‘IeCKI/I—
MU peaKTHaMH, pacTBO-
pI/ITe.H}IMI/I n XHUMHYC-
ckoit mocyzoit (b1.0.35
-v.2)

MaMu pabOThI ¢ XHMH-
YECKON TOCy10i 1 000-
pyIIOBaHHEM; METOIaMU
BBHITIOJIHEHUST  DJIEMEH-
TapHBIX J1A0OPAaTOPHBIX
XUMHAYECKHX HCCIEIO0-
BaHUU B 0OJACTH MPO-

dbeccuoHanbHON  Jesi-
tenbHOCTH  (B1.0.35-
H.2)

2. Mecto nucuuminssl B crpykrype OITOII
JucuunnrHa «XuMHUs HEOpraHW4ecKas U aHaJUTUYeCKas» OTHOCUTCS K 00s3aTeIbHOM 4YacTH
OCHOBHOM npodeccrnoHanbHOM 00pa30BaTEbHON MPOrpaMMbl OaKanaBpHara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

O0béM muciuIuInHbl coctaBnseT 5 3auéTueix eaunui (3ET), 180 akamemudeckux dacoB (manee
yaca). JlucuuminHa u3y4daercs:

— ouHas ¢popma oOyueHus B 1 cemectpe;
— 3a04Has ¢popma oOyueHus Ha 1 Kypce.

3.1. Pacnpenesienne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTBo yacos
Bun yueOnoii paboTh ounas popma | 3a0uHas Gpopma
oOyJeHus 00y4eHus
KonTakTHas padoTa (Bcero), 64 16
B TOM YHCJIe MPAKTHYeCKAs NMOJAT0TOBKA
Jlexmuu (JI) 32 8
Jlabopatopusie 3ansTus (JI3) 32 8
[TpakTnueckue 3ansatus (113) - -
CamocrosiTesibHas pa6ota cryaenToB (CP) 89 155
KoutpoJsb 27 9
HToro: 180 180
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCIIe
No Bcero | koHTakTHas pa- R
HaumeHnoBanue pa3ienoB 1 TeM = B
TEMBbI 4acoB Oora cp| 8 g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Pazmen 1. O6mas xumust
1.1. | OCHOBHBIE MOHATHUS U 3aKOHBI CTEXUOMETPHUH 12 2 4 - 6 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaklui 10 2 2 - 6 | x
1.3. | PacTtBopsI 10 - 4 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /1. 1.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMUUecKasi CBsI3b
1.5. | OKHCINTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUN 14 2 4 - 8 X
1.6. | KomiuiekCHbIE COEAMHEHUS 12 2 2 - 8 | x
Pa3nen 2. Xumus 3J1€eMEHTOB




2.1. | XuMus s-3J1€MEHTOB 12 2 2 - 8 X
2.2. | XyuMusl p-2JIEMEHTOB 16 6 2 - 8 | x
2.3. | Xumus d-3eMeHTOB 12 2 2 - 8 X
Pa3nen 3. Xumus aHatuTu4eckast
Beenenune. Knaccudukarms MeTonoB aHanmusa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 10 2 - - 8 X
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OcHOBHBIE NOHATHS THTPUMETPUYECKOTO aHAIN3A 20 4 8 - 8 | x
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 13 2 2 - 9 X
KoHTpoib 27 X X X x | 27
HTroro 180 32 | 32 - | 89| 27

3aounas popMma 00yyeHUs

B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaumenoBanue pa3zienoB u Tem . Oora 3
TEMBbI 4acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Pazmen 1. O6mas xumust
1.1. | OCHOBHBIE MOHSTHUS U 3aKOHBI CTEXUOMETPHH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIIUI 16 1 1 - 14 | x
1.3. | PactBOpHI 15 - 1 - 14 | x
Crpoenue atoma, nepuoandeckuit 3axon /1. W. X
1.4. 16 2 - - 14
MeHeneeBa 1 XMMHYECKasi CBSI3b
1.5. | OKHCIUTETBLHO-BOCCTAHOBUTEIBHBIC PEAKITUN 16 1 1 - 14 X
1.6. | KomIuiekcHbIE COeAMHEHUS 15 - 1 - 14 | x
Pa3nen 2. Xumus 3J1€eMEHTOB
2.1. | XuMus s-3J1€MEHTOB 14 1 1 - 12 | x
2.2. | XuMus p-2JEMEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Pasnen 3. XumMmus aHanuTuyeckas
Brenenue. Knaccuduxarums MeTo0B aHain3a 1
3.1. | TpeboBaHMst K HUM. MeTpOJIOTUS M CTATUCTHYECKAs 13 1 - - 12 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHATHSI THTPUMETPUYECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 12 - - - 12 | x
KoHTtponb 9 X X X X 9
Hroro 180 8 8 - 1551 9

4. CTpyKkTypa U co/iepKaHue M CUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTudeckas MOArOTOBKA MPH peaU3aNK YIeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIMH (MOJY-
Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJaromuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX ¢ Oyaymied mpodeccuoHaNbHON AesTeIbHO-
CTBIO.



HpaKTI/I‘IeCKaSI IIoATOTOBKA MOXKECT BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpPBIC TIPEIyCMaTpPUBAIOT Tepeaady y4ueOHo mHpopMaIruu 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:

- obmenpodeccuonansubie kommereHiuu (OIIK) ot 15 mo 50 %
4.1. ConeprxaHue QU CHUNTHHBI

Pazgen 1. O6mass xumus

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Moub, ocTossHHasE ABOTaapo, MOJISIpHAsl Macca, XUMHUECKHUI YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHSI MAaCChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI T'a30-
BOT'O COCTOSIHHS BEIIICCTBA.

CKOpOCTh U PHEpPreTuKa XUMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOW peak-
1UH; GaKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKasl PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIs 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrusl aKTUBAIMH, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTajan3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YUYEHUS O CKOPOCTU XUMHYECKON peaKkliuu B XH-
MUH, OMOJIOTUU M CEITLCKOM XO3SHCTBE; 3aKOH JACHCTBYIONIMX MAacC JJII XMMHYECKOTO PaBHOBECHSI,
npunnun Jlelllarense, pojap XMMUYECKUX PAaBHOBECUM B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITBIC, 3aKPBITHIE, H30JIMPOBAHHBIC, TOMOTEHHBIC M T€TEPOTCHHBIC; BHYTPCHHSS YHEPTHUS, SHTAIBITHS,
TETI0BOM 3(PPEeKT XUMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun ['mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peakuuu.

PacTBOpbI

MomnsipHasi KOHLIEHTpaLMsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas J0Jisi, TUTP, TEPMO-
JTUHAMUAYECKHE TIPUYMHBI 00pa30BaHMS PACTBOPOB; (PU3NUECKHE M XUMHUYECKHUE CHUIIBI, 00YyCIIaBIIMBArO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CUIBHBIX JJIEKTPOIUTOB OT CIAO0BIX; THUITBI CHIIBHBIX 3JEKTPOJIH-
TOB; THApATallUsl UOHOB, IMIEPBUYHAS W BTOPHYHAS THAPATHBIE O00OJIOYKH, KPUCTAIUIOTHAPATHI; aKTHUB-
HOCTh, KOO(D(PUIIMEHT aKTUBHOCTH; TUIBI CIA0BIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
ca0ObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOJOPOAHBIA M THAPOKCHIBHBIN ITOKa3aTeIn
pPacTBOpOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI ¥ CTENICHU TUJIPOJIN3a COJIeH; 3HaUYCHNUE PACTBOPOB CHIIBHBIX M CJIA0BIX DJIEKTPOJIUTOB B XUMHH,
OMOJIOTHH U TEOXMMUH.

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

OCHOBHBIE PUHITUTIBEI KBAHTOBOW TEOPUU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaTbHOE, MArHUTHOE M CIIMHOBOE; YHEPreTUYCCKHNE YPOBHH M MOJYPOBHH aTOMa; MPHUHIIUIIBI 3a0JTHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laynu, mpaBuno XyHaa; dek-
TPOHHBIE EMKOCTH OpOMTAJICH, TTOMYPOBHEN U ypOBHEH aTOMa; CIIOCOOBI 3aIMCH AJICKTPOHHBIX (HOPMYJT
aToMa; COBpeMeHHas (HOpPMYJIHPOBKA MEPUOAMUECKOTO 3aKOHA; CTPYKTypa MEPUOJUUYECKON CHCTEMBI,
npaBuiio KieukoBCKOro; MEpHOINIHOCTh M3MEHEHHS CBOMCTB aTOMOB AJICMEHTOB: SHEPTUH HOHU3AIUH,
CPOJICTBA K AJIEKTPOHY, JIEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBSI3b PACTIPOCTPAHCHHOCTH XUMHUYECKUX JIEMEHTOB C UX TOJOKCHUEM B MEPUOJIMUCCKON CH-
CTEME, MaKpO- U MUKPOA3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3HU; XapAKTEPUCTUKH CBS3EH: 2JIEKTPUUECKHUE
JUTIOJIbHBIE MOMEHTHI, d(PPEKTHUBHBIC 3apsabl aTOMOB, CTETICHh MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LIEHHOCTh, SHEPTUs U JJINHA CBS3U.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPABHEHHS] OKUCIUTEIbHOBOC-
CTAaHOBUTEIBHBIX PEAKIMK; OKUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIE TOTCHIMANbBI; ypaBHeHHe HepHcra;
onpeJelieHue HampaBiIeHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIbIO
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IOTEHIIUAIOB, POJIb OKUCITMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B
MpUpoO/IE.

KoMniekcHbIe coeTMHEHN.



CrtpoeHre KOOPAMHALMOHHOM CcQepbl KOMIUIEKCHBIX COCIMHEHHI: KOMIUIEKCOOOpa3oBaTelb, JIH-
raH/ibl, JOHOPHbIE aTOMBbI JIMTAHJIOB, TEHTATHOCTh, KOOPAUHAIIMOHHOE YHCIIO, TEOMETPUS KOOPAUHALIM-
OHHOM c(epbl; BHEIIHECPEpPHBIE MOHBI; KOMIUIEKCHI C XeIaTooOpasyIoUMMHU U MaKpOLUKIMYECKUMH
JUTaHJaMU; YCTOMYHMBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax, KOHCTaHTa YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (aKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COCIMHEHHH B PacTBOpax:
TeMIepaTypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUCHHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Paznena 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIEeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKUX CBOWCTB ATOrO 3JIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C 3JIEKTPOOTPUIIATEILHBIMHU AJIEMEHTAMH, UX TOBEACHUE B BOJHBIX
pacTBopax, TMJIPHUAbI IIEJOYHBIX U IIEJI0YHO-3eMEIbHBIX METAIIJIOB, X COJe00pa3HbI XapakTep, TUi-
PUA-MOH KaK BOCCTAHOBMTENb W JIMTAHM; BOAOPOJHAs CBSA3b, €€ 3HAUCHHUE B NIPUPOJE; BOAA, TEOMETPHUS
U CBOICTBa €€ MOJIEKYJIbl, CTPYKTYpa JbJa U KUAKOW BOJbI, XUMUYECKHE CBOICTBA BOJIbI, BOAA KaK pac-
TBOPUTENb M JIMTAHJ; 3HAaYeHUE BOJOPOJa Kak Hambojee pacHpOCTPaHEHHOro 3yeMeHTa BceneHHOH,
BOJIa B CEIbCKOM XO3SICTBE, KOJOTHYECKHE aCMEeKThl BOJOMOIb30BaHMs; 00IIE CBOMCTBA 3JIEMEHTOB
[A-nonrpynriel; menouyHble METAUIBl KaK BOCCTAHOBHUTENH, 00pa3oBaHUEe OMHAPHBIX COCIMHEHUN M MX
CBOMCTBA, KaTHOHBI IIETOYHBIX METAUIOB KaK BakKHeWIash XuMuyeckas (opma HUX CyIIECTBOBaHUS B
IPUPOJIE, CBOMCTBA ATUX KaTHOHOB, PEAKIIMU OMHAPHBIX COCIMHEHUN C BOJOH; THPAaTUPOBAHHbIEC KATHU-
OHBI HIEJIOYHBIX METAJJIOB, BBICOKAsl paCTBOPUMOCTh COJIEH HIEIOUHBIX METaNIOB B BOJIE, KPUCTAILIO-
TUAPATHI; HATPUM U KAJIMA KaK KOMIIOHEHTHI IMOYBBI U MTOYBEHHBIX PACTBOPOB, KAMN KaK 3JIEMEHT IHU-
TaHUsl pacTeHU, KaJauilHble yA0OpeHus, KPyroBOpOThl HATpUsl U Kajusl B MpUpoJe; 00Ire CBOWCTBa
HA-noarpynmnsl; aMmpoTepHOCTh OEpMILIHSL, €r0 OKCUAA M THAPOKCHA, TOKCUYHOCTh OCPHILIHS M €ro
COEUHEHMI; PU3NYECKUE U XUMUYECKUE CBOWCTBA MarHUsl M KajibllMsl, UX BOCCTAHOBUTEIIbHbBIE CBOM-
CTBa, KATHOHBI MarHUs ¥ KAJIBIIHs KaK BaxXHeHIre (OpMbI CYIIIECTBOBAHHUS ATUX JIEMEHTOB B TIPUPO/IE,
CBOMCTBA ATHX KaTMOHOB; pa3inyKe B PaCTBOPUMOCTH COJIEH MarHus U KalblMs U COJEH HATpUs U Ka-
TS, KPUCTAIIOTHAPATHI; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KAJIBLHS C XeTaTO00pa3yOIMMIIATaH-
namu, Mg?* u Ca>* B xuBoif KJIeTKe, poib Maraus B xaopodumne, Mg>" u Ca>* B GepMeHTaTHBHBIX pe-
aKIUSAX; MATHUN U KAJTBIUK KaK MUTATEIbHbIC KOMIIOHEHTHI TIOYB, UX HOHOOOMEHHOE TIOBEICHUE B MT0Y-
Bax, JKECTKOCTb BOJIbl, I3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMus p-3JIeMEHTOB.

OO6mme cBoiicTBa 3neMeHTOB IIIA-MOATpyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTHX 3JEMEHTOB MOATPYIIBI, MPeodiiaaHue KOBAJCHTHOTO XapaKTepa CBA3eH B coenHe-
HUsSX OOpa ¥ JBOWCTBEHHBIN XapakTep CBs3el allfOMUHUS, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHU O0pa: OKCHUJ, OOpHbIE KUCIOTH U UX COJIH; (HU3HU-
YecKUe M XMUMUYECKUE CBOICTBA METAJUIMYECKOTO ATIOMHUHUS, BaXKHEHUIIINE XUMHUYECKUE CBOMCTBa OU-
HApHBIX COCIMHEHUIN AIIOMUHUS;0KCUIBI U THIPOKCUABI AIFOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTepHOCTH THX COeIMHEHHH, PeaKlui X B3aMMHOIO MpeBpallieHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUs U MOBEJIEHUS B PacTBOPAxX; COJIM AJIOMUHUSA, UX KPUCTAIIOTUAPATHI, pACTBOPUMOCTH B
BOJIE U TUIPOJM3; KOMIUIEKCHbIE COEIMHEHHUS IIOMHUHHMS; OOp M aTlOMUHUN B OuMocucTeMax; obiue
CBOMCTBA 37eMEHTOB [VA-NOArpyNIbl; XUMUSI HEOPTAaHUYECKUX COEAMHEHMM YIJIepoJa: ajsIOTPOIHbIE
MoaU(UKAIK YTIEpoaa, OKCUIIBI yIiepoa, YroidbHas KHCI0Ta U €€ COJIU; 3HaYeHHE YTJIepo/ia B Cellb-
CKOM XO3sIIICTBE; KPyTrOBOPOT YIJIEpO/a B MPHUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YTIIepoia; 0coOeH-
HOCTH XMMHUYECKHUX CBOMCTB KPEMHHsI; OKCUJ] KPEMHHUS, KPEMHHEBBIE KUCIOTHI U X COJH; KPEMHE3EM,
CHJIMKATBI, aJTFOMOCHJIMKATBI KaK MTOYBOOOpa3yoOIUe MaTepuallbl, UX 3HAUYCHUE IS TUIOJOPOIUS MOYB;
MPUMEHEHUE CHJIMKATOB W JIPYTUX COCAMHEHMHA KPEeMHHs; OCOOCHHOCTH XMMHH TepMaHHs, OJioBa U
CBHHIIA, SKOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIBI; 0COOEHHOCTH
XUMHYECKHX CBsI3ed a30Ta C BOAOPOJOM, YIJIEPOIOM U KHUCIOPOJIOM; TEPMOJMHAMHUYECKAs HEYCTONYU-
BOCTb OOJIBIIIMHCTBA XMMUYECKHX COCTUHEHUN a30Ta, €€ MPUUMHBI M IPOSBICHUS B XUMUH U MIPUPOJIC;
XMMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK M €ro MPOW3BOJHBIC; OKCUIBI a30Ta, a30THAs,
a30TUCTast U a30THOBATHUCTAsl KUCIOTHI M MX COJIM; OCOOEHHOCTH a30Ta KaK OMOT€HHOTO 3JIeMEHTa, a30T-
coJieprKarire OMOMOJIEKYJIbl, UX 3HAUEHHE B )KU3HEAEATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HAa4YEeHUE a30Ta KaK 3JIEMEHTAa MUTaHHs, KPYTOBOPOT a30Ta B MPUPOJE, a30THBIE yI00PEHUs, SKOJIOTHU-



YECKUE aCMEKThl UX MPUMEHEHHs, OCOOCHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcHUbI ocdopa; oprodochopHas KucioTa u €€ coJid, KOH-
JneHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa Kak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeauHeHWi (ocdopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie yA0OpEHHs U SKOJIOTUIECKHUE aCTIeK-
TBl MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOAMHAMUYECKAS] YCTOMYMBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUIbI, KHUCIOPOACOIepKallhe KUCIOThl, OCHOBAaHUS, COJIM KUCIOPOJCOJEPKAIIMX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COCAMHEHMI; MepOKCU BOJOpOAa U JAPYrue MepOKCHUIIbI, MOJIe-
KYJISIPHBIN KHCIOPOJ B OMO’HEPreTHKe, poiib (PyHKIIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPyl B OHO-
MOJIEKyJaX, SKOJIOTHYecKasi pojib KHCIOpOJia U 030Ha aTMOC(epbl; 0COOEHHOCTH XUMHUYECKUX CBS3eil
Cepbl; OKCUBI CEPBI; CEpHAsi KUCIOTa U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEPOBOJAOPO]I U MOJIH-
cynbdaHbl, cynbGUIBI U MOTUCYIbPUIBI, cepa KaK OMOTEHHBIN AJIEMEHT; MPUMEHEHUE Cylb(aToB U
JIPYTUX COCIMHEHUI Cephl B CEIbCKOM XO3SIIICTBE, IKOJIOTUYECKAsl OMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOICcTBA 311eMeHTOB VIIA-MoArpymbl; cTeneHn OKUCICHUS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOJAMHAMUKA U CTPOCHHE COoeMMHEeHHM ¢dTopa, propoBomopos, GpropoBo-
JOpOAHAs KMCIIOTa U €€ COJIM; XJIOPOBOJOPO, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIO)KUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B )KMBOM KJIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO35M-
CTBE; PTOP KaK >KU3HEHHO HEOOXOIMMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIe cpelibl;
UCTOJIb30BAaHUE COCIMHEHNI OpoMa U 10/1a B METUIIHHE.

Xumus d-3/1eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COCIMHEHHUSI XPOMa B CTEIEHAX OKHCIIE-
Hus +3 u +6; coenuHeHuss MorbneHa (VI); coenrHeHns: Maprasiia B CTETICHIX OKUCICHHS +2, +4, +6 1
+7; ponb COeNMHEHU XpoMa, MOTUOIeHa, MapraHIla, kKelle3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YeJIOBEKa M >KMBOTHBIX; COCIMHEHUS XKejle3a B CTEMEHSIX OKUCIeHHS +2 U +3, COeIUHEHHUS KO-
0anbTa B CTEMEHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEIH B CTENEHAX OKHUCIEHUS +1 U +2; coelMHEeHUs IIMHKA, KaJMUs U PTYTH; POJIb COEAMHEHUH XpoMma,
MoNIMOIeHa, MapraHIia, xele3a, HUKes, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCUYHOCTh COETUHEHUM KaJMUSI U PTYTH.

Paznea 3. Xumusa anajJauTn4deckas.

Teoperuyeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HHM OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXuMuu u sxosoruu. Knaccudukanus MeTonoB aHanuza; TpeOOBaHUS K METOJaM aHalIu3a; U3-
MepUTEIbHAas MMOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbI€ THUIIBI PEAKIMH, HCHOJIb3YEMbIX B aHAJIUTUYECKOM XHWMHUHU: KHCIOTHO-OCHOBHBIC, OKHCIICHHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOIECCHl OCAXIACHUS-PACTBOPEHUS. MeTpoornueckue
OCHOBBI XMMHUYECKOIO aHallu3a: aHAIUTUYECKUN CHUTHAJI M TMOMEXH, KiIacCU(PUKAIUs MOrpenrHOCTei
aHaJIM3a, TOYHOCTh (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, IOKA3aTEeIn
MPaBWJIBHOCTH U MPELM3HOHHOCTH, JOBEPUTENbHBIM HHTEpBAJ, CIIOCOObI MOBBIIIEHUS TPABUIBHOCTH U
MPEU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHATIN3A.

TurpuMeTpuyecKUl aHAIU3.

CymHOCTh METO/Ia, IPUTOTOBJICHHE PA00YNX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MPUEMbI TUTPUMETPUUECKUX OIpeneieHui (mpsiMoe, 00paTHOE TUTPOBAHUE U 3aMECTHUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBaHMS, pacyeThl B THTPUMETPUUYECKOM aHain3e. KHCI0THO-OCHOBHOE TUTPOBAaHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
METO]1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHne KapOOHATHON JKECTKOCTH BOJIbI, ONpeesieHue
CoJIeli aMMOHHUS M a30Ta OpraHNYecKux coenuHeHuit nmo Keenpnanro, onpenenenue gpochopa. Komrek-
COHOMETPUYECKOE TUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKayKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METALTUHIUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:
ornpezeneHue oOwIeil KECTKOCTU BOAbI, OMpEesIEHne MarHus U KaJbLus MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPE/IeTICHNE ATIOMUHMUS, onpeeneHne Mean. OKUCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHKE:



TEOPETUYECKHE OCHOBBI METO/a, NPUPOJa CKauyka TUTPOBAHMUSA B OKHCIMTEIbHO-BOCCTaHOBHTEIHHOM
TUTPOBAHHH, TIEPMAHTaHATOMETPHS, HOJJOMETPHSI, XPOMATOMETPHSI, OKUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
U IpyrHe UHIUKATOPbI, UCTI0Ib3yEeMbIe B KHUCIOTHO-OCHOBHOM TUTPOBAHHUH, TPAKTUYECKOE IIPUMEHEHUE
METO/Ia OKHCIHTEIbHOBOCCTAHOBHTEIFHOTO TUTPOBAHMS: IIEPMAHIaHATOMETPUYECKOE OMpe/IeIeHe
KeJe3a, HOJTOMETPHUECKOE ONPENICICHNE Mel, XpPOMAaTOMETPHUECKOE ONpeeTIeHHE KeJe3a; TUTPOBa-
HHE TI0 METOJy OCaKACHUS, IPUPO/a CKadKa TUTPOBAHHS B METOJIC OCAXKICHHUS, apreHTOMETPHSI, CIIO-
cOOBI yCTAaHOBJICHUS TOUKH SKBUBAJICHTHOCTH B METO/I€ OCAXICHUS, MPAKTUUIECKOE IPUMEHEHUE TUTPO-
BaHMS 110 METOIy OCaKACHUS: OTPEICIICHHE TaIOTCHNU/-HOHOB.

I'paBuMeTpHYeCcKHUil aHAIN3.

CymHocTs MeTo1a, (hopMa OCaKACHUS U IpaBUMETpUUEcKast Gopma, MOJTHOTA OCAXKICHUS, TPUIH-
HBl 3arpsi3HEHHS] OCAAKOB, (HIBTPOBAHHE M NMPOMBIBAHHE OCAIKOB, BHICYIIMBAHWE M IPOKAIHBAHHE
OCaJIKOB, PAacyeThl B TPABUMETPUUYECKOM aHANM3€, MPAKTUUYECKOe MPUMEHEHUE METOJIa TpaBUMETpHUe-
CKOTO aHaJIM3a: ONpEeeICHUE BOBI, ONPEeIICHNe KPEMHHEBOM KUCIIOTHI, ONIPEeNICHNE KeJe3a 1 ajlio-
MUHHUSI, onpeienenne 0apus u cynb(ar-uoHOB.

4.2. Conepxxanue JeKuui

Ounas ¢popma o0yueHust
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OcHOBHbBIE MOHATHS M 3aKOHbI cTexuoMeTpuHu. OCHOBHbBIE 3aKOHBI U
1 MOHSTUS XUMHH: aTOM, MOJIEKYJIa, OTHOCUTEJIbHAs aTOMHAsi U OTHOCH- ’

TCJIbHAAd MOJICKYJIsSIpHAsd MAaCChbl, MOJIb, MOJIAIpHad MaccCa, 3aKOHbI COXpa-
HCHHA MaCChl, IIOCTOAHCTBA COCTABa, 3aKOH 5KBHBAJICHTHBIX OTHONICHHUH.

CkopocTh M JHepreTuka XUMH4ecKux peakuui. [lonarue o ckopoctu
XUMUYEeCKOM peakuuu. OCHOBHbIE (DAKTOPBI, BIUSIOIIME HA CKOPOCTb
2 peakuuu. OCHOBHOM 3aKOH XHWMHYECKOM pEaKkUMU JUIsl DJIEMEHTapHOMI 2 +
craguu. KoHcTaHTa CKOPOCTH XMMUYECKOW peakuuu. KoHcTtaHTa paBHO-
Becust. [Ipunuun Jle-Illarense.

Crtpoenue atoma, nepuoanueckuni 3axkon /[. U. MenaesneBa u Xxumu-
YyecKkasi CBSI3b. ATOMHO-MOJIEKYJIsApHoOe yuyeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHHM aTOMa C TOYKHM 3pEHUs KBAHTOBOW TEOPHH.
[Tpunuun MuHuMmansHOM 3Hepruu. IIpaBuna Kieuxosckoro. IlpunHiun
[Taynu. [IpaBuno Xynnaa. Ilpupona xumudeckoi cBsizu. CBOMCTBa KOBa-
JIEHTHOM CBSI3U: JUIMHA W HEPrus, HACBIIIAEMOCTh U HAINpPABIECHHOCTb.
34,5 | UonHas cBs3b, NpUpoJa OOpa3oBaHUsS W CBOWCTBA. Merayummdeckas 6 -
CBSI3b, IPUPOJIa 0Opa30BaHUs M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JEeUCTBUE, BOAOPOJHAs CBS3b. llepmoandeckuii 3aKOH U €ro COBpPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpHOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHue CTpoeHHs U CBOMCTB AJIEMEHTOB B MEPHUOJIE, B rpynme (paau-
yca aToMa, YHEPruil MOHU3ALMH U CPOJCTBA K AJIEKTPOHY, DIEKTPOOTPHU-
1areapbHOCTH). [IOHATHS BAJIGHTHOCTH U CTENIEHU OKHCIICHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peaknun. CTEneHb OKHCIICHHUS.
Oxkucnurenu U BoccTaHoBUTENMH. CTexuoMeTpuieckue Kod(hQHUITMEHTHI
6 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINil. DKBUBAJIECHTHI OKUCIUTEIIS 2 +
1 BOCCTAaHOBUTENSA. PoJIb OKHMCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIMM B
MIPUPOJIE U CEIHCKOM XO3SIICTBE.

KommnuiekcHble coennHenusi. OCHOBHBIE MOHSITHS KOOPJIUHAIMOHHOMN
TEOpUU: LIEHTPATBHBIA HOH — KOMIUIEKCOOOpa30BaTelb, JUTAHbI, KOOP-

10




JTUHAIIMOHHOE YHCII0, BHEIIHec(hepruieckue MoHbl. HoMeHKmaTypa Kom-
IUIEKCHBIX coequHeHni. BaxHelme TUIBI KOMIUIEKCHBIX COSIUHEHUN.
KOHCTaHTBI yCTOMYHMBOCTH M HECTOMKOCTH.

Xumusi s-3jeMeHToB. CBOCOOpasne CTPOCHHS aTroMa Boaoponaa, (husu-
YECKUX U XMMHUYECKHX CBOWCTB ITOTO JIEMEHTA. XUMUYECKUE CBOMCTBA
LIEJIOYHBIX METAJUIOB. POJIb KATUOHOB HATPUS U KaJlMs B JKUBOW KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI I0YBBI M [TOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT NMUTaHMs pacTeHnid. Kanuitabele yao0peHusl.

9,10,11

Xumusi p-3jemMeHToB. OOmas xapakrepuctuka siaemeHtoB I[IIAmon-
rpynbl. Ou3ndecKkue ¥ XMMUYECKUE CBOMCTBA 3JIeMEeHTHOTO Oopa. Kuc-
JIOPOJIHBIE COSAMHEHMS O0pa: OKCHJI, OOpHas KUCIOTa, MOJIUKHUCIOTHI 00-
pa, ux conu. PU3NYECKUE U XUMHUYECKHE CBOMCTBA altOMUHUA. OKCHUIBI,
TUAPOKCHU/IBI U COJIA AIFOMUHUS. XHUMHUSI MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
U €ro MPOU3BOJHBIX; OKCUIOB, Q30THOM KUCIIOTHI U €€ coJieil. 3HaueHue
a30Ta KaK AJIEMEHTa NMUTAaHUS. A30THBIC yI0OpEHUs, IKOJOTUIECKUE ac-
MEeKTHI UX puMeHeHnuss. OCOOEHHOCTH XMMUYECKUX CBs3er cephl. [Ipou-
HOCTh CBfI3€H Cepbl C KHUCIOpOAOM U BogoponoM. CepHas KHCIIOTa,
cynbdatel. CepoBogopoa. Cepa Kak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasl ONAaCHOCTh CEPHUCTOrO rasa.

12

Xumusi d-anemeHToB. OOmMe CBONCTBA M OCOOCHHOCTH TEPEXOIHBIX
MetauioB. [lonoxkeHne nepexoAHbIX 3JIEMEHTOB B MEPUOAMYECKON CH-
creme anemenToB JI.M. MenzaeneeBa, ux CTEICHU OKHCIICHUS M XHUMHYE-
CKHe cBoicTBa. MonubaeH U ero coenuHeHHus. MapraHel, COeIUHEHUs
Maprania. CeMencTBo xemne3a

13

Beenenue. Kitaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHMUS K HUM.
MeTtpoJiorusi 1 cTaTUCTH4YecKasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[Ipenmer m 3amauv AHATUTUYECKOM XUMHUH B CEJIBCKOXO3SIMCTBEHHOM
npou3BojacTBe. Knaccudukanus u tpeboBanus k Mmerogam ananmza. Oc-
HOBHBIE THUIIBI PEaKIUi, UCIOJIb3YEeMbIX B XUMUHU aHamuTudyeckou. Oc-
HOBHBIE TIOHSTHS METPOJIOTHMH XMMHYecKkoro aHanmu3a. Kiaccudukamms
MOTPEUTHOCTEN XUMHYECKOT0 aHaJIN3a.

14,15

OcHoBHbIE MOHATUSI TATPUMETPUYECKOT0 aHaau3a. [IpuHIun TuTpU-
METPHUUYECKOTO aHaIHM3a U 00JIACTh €ro MpUMeHEeHUsl. MeTOIbI TUTPUMET-
pudeckoro ananuza. CTaHAapTHbIE U CTaHIAPTU3UPOBAHHBIE PACTBOPHI.
Touka SKBUBAJIGHTHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. OCHOBHBIE
MpUEMbl TUTPUMETPUYECKOr0 TUTpoBaHHsS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOT0, OCaJUTEIbHOI0, KOMINIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTaHOBHUTEIHHOTO TUTPOBAHHUS.

16

CymHocTh rpaBUMeTpHYecKkoro anaiausa. CymHocts merona. Tpebo-
BaHUs, NPEAbIBIAEMbIE K OCAXKIAEMON U TPABUMETPUUECKON (BECOBOM)
dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXACHUS TPYAHOPACTBOPHMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

3aounas popMma 00ydeHUs

ConeprxkaHue JEKINU

Kommuectso
4acoB

[TpakTuye-
CKasl IOJIro-
TOBKa

CkopocTh M JHepreTuKka XHMH4YecKuX peakumi. [lonsatue o ckopoctu
XUMHYecKor peakuuu. OCHOBHbIE (haKTOPhI, BIUSIONUIME HA CKOPOCTh pe-

[\
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akuuy. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpOCTH XUMHUYECKOW peakiuu. [JnHaMuyeckuil xapak-
Tep XMMHUUYECKOro paBHOBecud. [Ipu3Haku nuctuHHOro paBHOBecus. Kon-
cranta paBHoBecus. [Ipunuun Jlelllatense.

Ctpoenue atoma, nepuoanyeckuii 3akon /. U. MenneneBa u Xumu-
YyecKas CBsi3b. ATOMHO-MOJIEKYJIIpHOE yueHue. COBpEMEHHOE IPEICTaB-
JIEHWE O CTPOCHHM aToMa C TOYKHU 3PEHHS] KBaHTOBOU Teopuu. [Ipunumn
MHUHUMaJIbHOW 3Hepruu. [TpaBuna KineukoBckoro. [Ipunnuun Ilaymum. [Ipa-
Buno XyHnzaa. [Ipupoga xumunueckoil cBsizu. CBolicTBa KOBAaJEHTHOM CBS-
3M: JJIMHA W 3HEPrus, HAChIIAEMOCTh U HaIllpaBJIE€HHOCTh. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOMCTBA. MeTauimueckas CBsi3b, MpUpoJa 00-
pa3oBaHUs U CBOMCTBA. MeEXMONEKYIAPHOE B3aMMOAECHCTBUE, BOJIOPOI-
Has CBSI3b.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xumu-
yeckasi cBA3b (Mpoaoskenne). [lepuoanuecknii 3aK0H U €ro COBPEMEH-
Has (QopmynupoBka. Ilpupona NEpHOAMYHOCTHUCBOMCTB 3JIEMEHTOB.
CtpyKTypa N€puOANYECKON CUCTEMBI JIEMEHTOB. MI3MeHeHne CTpoeHus: 1
CBOMCTB 3JIEMEHTOB B IIEPUOJE, B IpyIIIe (paanyca aToMa, SHEPIruii HOHHU-
3alluu U CPOJCTBA K AIEKTPOHY, 3IEKTPOOTpULaTeNbHOCTH). [loHsTHS Ba-
JIEHTHOCTH U CTEIIEHU OKHUCIIEHUS.

OKHCIMTEIBHO-BOCCTAHOBUTE/IbHBIC peakuuu. CTENeHb OKHUCICHUS.
Oxucnurenu u BoccraHoBuTenu. CrtexmomeTrpuueckue K03 uuueHTs
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIUA. DKBUBAJIIEHTHl OKHCIIATENS
U BOCCTAHOBHTENSA. POJIb OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUN B
MIPUPOJE U CEITHLCKOM XO35HCTRBE.

Xumus s-3jeMeHTOB. CBOCOOpa3ne CTPOEHUsSI aToMa BoJopoaa, Gpusnye-
CKMX M XMMHUYECKHX CBOMCTB ATOr0O 3JIEMEHTA. XHMHYECKHE CBOMICTBA
HIEJIOYHBIX METAJUIOB. POJIb KATMOHOB HATpUS W Kajusl B )KUBOM KIIETKE.
Harpuit u kanuii kKak KOMIIOHEHTBI TIOYBBI M TOYBEHHBIX pacTBOpoB. Ka-
JUH KaK AJIEMEHT MUTaHus pactenuii. Kanuitaeie ynoOpeHus.

Xumusi p-3jaemenToB. O0mias xapakrepuctuka iaemeHToB [IIAnmoarpymn-
nbl. Ou3nyeckne u XUMUYECKHE CBOMCTBA dNieMeHTHOTro 6opa. Kucmopoa-
HBIE COCIMHECHHS Oopa: OKCH, OOpHas KUCJIOTA, MOJUKHUCIOTHI O0pa, uX
cosid. XUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHAaKa U €ro IPOU3BOAHBIX; OKCHU-
JIOB, a30THOM KHCJIOTEI U €€ cOoJIcH. 3HaueHue a30Ta KaK dJIeMeHTa IIHTa-
HUSA. A30THBIE YAOOPEHHUS, DKOJIIOTUYECKHE AaCTEeKThl MX MPHUMECHEHUS.
Oco0EHHOCTH XUMHUYECKHX CBs3el cepbl. Cepa Kak OMOTEHHBIN 2JIEMEHT.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun tutpu-
METPUYECKOr0 aHajIu3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro a"anuza. CTaHIapTHbIE U CTaHJAPTU3MPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOUYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OcCOOEHHOCTH  KHCIOTHO-
OCHOBHOT0, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO M OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHMSI.

CyuHocTh rpaBuMeTpHYecKoro anaamu3a. CymHocTs MeToaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCAXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYCIOBUS KOJIMYECTBEHHOIO OCAXIEHMs TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOIINE
Ha TOYHOCTB.

Hroro

15 %

4.3. Conepxanue JJa00PATOPHBIX 3aHATHI
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Ounas ¢popma o0ydyeHHs
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1. | OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIUHEHUI. 4 +
2. | KuHeTnka XUMHUYECKHX PEAKIUM. 2 +
3. | CmelieHre XMMHUYECKOT0 PAaBHOBECHS. 2 +
4. | I'mpponus conen 2 +
5. | OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 4 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 2 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rinaBHbIX oArpynmim. 2 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 2 +
9. | Metasibl NOGOYHBIX TOATPYIIIL. 2 +
10 [Ipurorosnenue u cTangapTU3aLUs PacTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | IAHOM KUCJIOTE METOJ0M KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHOM BOABI METOIOM KOM- ’ +
" | IJIEKCOHOMETPUYECKOT0 TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue TIOKO3bI B KapTodeie HoIoMeTpUYeCKUM TUHTPOBAHUEM 2 +
14. | OnpeneneHne rurPOCKONMYECKON BJIard B o0pasiie 2 +
HToro 32 30%
3aounas popma o0yueHust
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1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMelIeHne XMMUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUH. 1 +
4. | 3yueHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUM. 1 +
5. | Xumus snemenToB-MeTauioB I u Il rpynn rimaBHBIX TOATPYIIIL. 1 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIII. 1 +
7 [TpuroTroBneHue U cTaHAAPTU3ALUS PACTBOPA THAPOKCHUAA HATPHUS O CO- ’ N
" | ISIHOM KUCJIOTE METOI0M KMCJIOTHO-OCHOBHOT'O TUTPOBAHUS
Hroro 8 30 %

4.4. Conep:xxaHue NPaAaKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHbI YUEOHBIM TIaHOM

4.5. Copep:xaHue caMOCTOAITEILHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl caMocTosITeIbHOM PadoThl 00y4aromuxcs

KomnuectBo yacos

Bunbl caMmocTosTenbHON paboThl 00yYarOIIIXCs

oyHas hopma

3ao4Hast Gop-
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o0y4eHus

Ma 00y4deHUs!

BrinoaHeHne KOHTPOJIBLHON pabOTHI — 65

[ToaroroBka Kk 1a0OPATOPHBIM 3aHATUSM U K 3alTUTE TaOOPATOPHBIX 20 20

pabot

CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 39 50

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 30 20
HToro: 89 155

4.5.2. Cogepkanue caMOCTOSATEJbHON Pa00ThI 00y4AIOIINXCSH

/1

HanmenoBanne HN3Yy4aCMbIX TCM HJIM BOIIPOCOB

KomanuectBo yacos

ouHast opma
oOyJeHus

3ao04Has popma
oOyJeHus

IloHsATHA M 3aKOHBI CTeXHOMeTPHU. XUMUYECKUNA >KBUBA-
JIEHT, (DaKTOp 3KBUBAJIEHTHOCTH, MOJIIpHAsl Macca SKBHBAJICH-
Ta. 3aKOHBI: COXPAaHEHUS MacChl U SHEPrUU; KPaTHBIX OTHO-
IIEHUH; TTOCTOSHCTBO COCTaBa; ABOTraApo, IPOCThIX 00BEMHBIX
OTHOLIEHUM.

13

CkopocTh M JHepreTUKa XMMUYeCKUX peakuuil. Karanus u
depmentsl. [lpuMeHeHne W 3HAYEHUE SHEPreTUKUA XUMHUYE-
ckux peakuuii. [Iporno3upoBanre HanpaBIECHUs PEAKIIHH.

14

PacTBopsl. Bunasl pactBopoB. [Ipuposga MoJIeKyIsIpHBIX CUJT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTH. Boma kak cnaObiii anekTponut. Bomo-
POIHBIN U THAPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. ['uaposns
conedd. Tumpl ruaponan3a. 3HAYCHUE PACTBOPOB CIIAOBIX DJICK-
TPOJIMTOB B XUMHHU, OUOJIOTHH U T€OXUMHH.

14

Crpoenue atoma, nepuoaundeckuii 3akon .M. Mengesee-
Ba. CBiA3b paCHpOCTpaHeHHOCTI/I XUMHUYCCKUX DJICMCHTOB C UX
MOJIOKEHWEM B TIEPUOJUYECKOW CHUCTEME, MaKpO- U MHUKPO-
aJIeMeHThl TUMbl THOPUAN3ALMU aTOMHBIX OpOuTaneil u reo-
METPHST MOJICKYIL.

14

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaKluu. OKBUBa-
JICHTBHI OKUCIUTEIS M BOCCTAHOBUTENIA. POJIE OKUCIHUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN B IPUPOJE U CEIBCKOM XO35H-
CTBE.

14

KomiuiekcHble coequmHeHusi. J[OHOpPHO-aKIENTOPHOE B3au-
MOJEICTBHE MOJIEKYJI. POJIb KOMIIJIEKCOB B MPUPOJE U TEXHU-
ke. [Ipupona XUMHUYECKOW CBSI3M B KOMIUIEKCAaX M CBOWCTBA
KOMILIEKCHBIX COEIMHEHHMI.

14

Xumus s-3j1eMeHTOB. HaTpuii M Kamuii Kak KOMIIOHEHTHI
MOYBHI U MOYBEHHBIX pacTBOPOB. Kanuii kak 3J1eMEHT MUTAHUS
pacrenuii. Kammiineie ynoOpenus. KpyroBopoTbl HaTpus H
Kanusi B nipupoae. Maruuii U KajublMi B KUBOW KieTke. Mar-
HUM W KaJdblMHA KaK MHUTaTeNbHBIC KOMIIOHEHTHI mouB. Mx
HOHOOOMEHHOE ITOBECHHE B ITOYBAX.

12

Xumus p-3jieMeHTOB. KpeMHe3eM, CUITUKATHI U ATFOMOCHITH-
KaThl Kak TIOYBOOOpasyroIue MuHepaibl. 3HadeHue dochopa
Kak d7eMeHTa nuTaHus. OcoO0eHHOCTH XJIopa Kak OMOTeHHOTO
aneMeHTa. @TOp Kak OMOJIOTHYECKH HEOOXOAMMBIA 3JIEMEHT U
KaK 2JIEMEHT — 3arPS3HUTENh OKPYKAIOIICH CPEIbI.

12

Xumus d-ajemenToB. OnpeneneHue MOHATHI «IEPEeXOHbIE
JJIEMEHTED», d-3memenTnl, f-smementsl. Poab coemguHeHUit
XpoMa, MoyO/IeHa, MapraHiia, Jkejie3a, HUKEeNs, MEAN U IMHKA
B JKH3HEACATCIbHOCTH YEIO0BEKAa M JKUBOTHBIX; TOKCUYHOCTH

12
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COCIMHEHUI KaMUsi U PTYTH. TOKCUYHOCTh COCIMHEHUM Kaj-
MUS U PTYTH.

10

OcHOBHBIC MOHATHS METPOJIOTMH XHMHYECKOI0 aHAJIN3a.
TouyHocTs aHanuTHyeckux omnpexaeneHui. I[lokazarenu mnpa-
BUJIBHOCTH M TPEUU3MOHHOCTH M CHOCOOBI MX TOBBIIICHHS. 8 12
AOCONIIOTHBIE U OTHOCHUTEJbHBIE OIIMOKM, MUX HMCTOYHHKH U
METO/1bl BBIYMCIICHUSI.

11

Teopusi unaukaTopos. MHTepBan nepexoaa OKpacKu WHIU-
karopa. Beibop pH unaukaropa 1jst ycTaHOBICHHSI KOHEUHOU
TOUKH TUTPOBAHUA. MeTalIoXpOMHbIE HHIUKATOPBI U TPeOo-
BaHUA K HUM. VIHIUKaTOphl, IPUMEHSEMbIE B OKUCIUTEIBHO-
BOCCTQHOBUTEJIBHBIX METOJaX: CHEHM(PUUECKHE U OKHCIH-
TE€JIbHO-BOCCTAHOBUTEINBHBIE.

12

I'paBumerpuyeckunii anaam3. [lociaenoBaTenbHOCTH Olepa-
Uil U mpueMbl 00pabOTKU OCaIKOB, MPOMBIBAHUE OCAIKOB,
BBIOOP MPOMBIBHOM KUAKOCTH, (HIBTPOBAHHUE, BapUaHTHI U 9 12
TEXHUKA HTUX olepauuil. BpICyliMBaHWe W B3BELIMBAHHUE
ocakoB. TexHuKa B3BEIINBAHMUSL.

Hroro: 89 155

S. Y4ueOHO-MeTOANYeCKOe 00ecnedeHne CAMOCTOATEIbLHOH padoThl 00y4arommxcst
M0 AMCIMILINHE

YyebHO-MeTonndeckue pa3paboTku umerorcss B Hayunoit Oubnmoreke ®I'BOY BO HOxHo-

Vpansckuii [AY:

1.

2.

XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAaMOCTOSITENIbHOM 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

XuMUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakynmpTeTa (3a04Hast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpuxoBa ; HOxHO-
VYpaneckuii 'AY, UacTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — Jdoctyn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 OLIEHOYHBIX CPeCTB /AJIsl IPOBeAeHUs MPOMEeKYTOYHOI aTTecTAllMU 00y4YaloMXCs 1o

JUCIHUILINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHS YPOBHS MOATOTOBKU oOy4Jaroruxcsi TpedoBanusim ®I'OC BO

pa3paboTraH (GOHA OLIEHOYHBIX CPEIACTB JUIS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS MPOMe-
KYTOUHOM aTTecTaluu OoO0ydarolmmxcs mo aucuumuinHe. OOHA OLIEHOUYHBIX CPEICTB IPEJCTABIIECH B
[Ipunoxxexnun.

7. OCHOBHAsI U JONOJIHUTE/IbHAS YUeOHasl JIUTEePaTypa, HeoOX0AuMas 1JIs 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl ¥ 1ONOJIHUTENIbHAsA yueOHas JuTepaTypa umeercs B Hayunoit 6ubnroreke u 3JeKTpOoH-

HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHas:

I'enedman, M. U. Heopranunueckas xumus : yuyeoHoe mocodue st By3oB / M. U. I'enbdman, B.
IT. FOctparoB. — 3-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2025. — 528 c. — ISBN 978-5-
507-52362-7. — Tekct : anexkTpoHHbIN // JlaHb : 37EeKTpOHHO-OMONMHOTEeYHas cucTemMa. — Pexum
nocryma: https://e.lanbook.com/book/448709
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2. Bepumnun, B. U. Ananutnueckas xumus : yueOHUK Juig By30B / B. W. Bepmmnun, U. B. Bnaco-
Ba, M. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 c. — ISBN
978-5-8114-9166-7. — TekcT : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHas! cucTeMa. —
Pexxum moctyma: https://e.Janbook.com/book/187750

3.  Eropos, B. B. Heoprannueckas u aHanuTH4YeCKas XUMUs. AHAIUTHYECKass XUMHUsI : yaeOHuk / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

4.  Capraes, I1. M. Heopraauueckas xumus : yaeonoe nocodue / I1. M. Caprae. — 2-e u3., ucrp. u
nom. — Cankrt-Ilerepoypr : Jlanp, 2022. — 384 ¢. — ISBN 978-5-8114-1455-0. — Tekcr : amek-

TpoHHBIA //  JlaHb  :  DJEKTPOHHO-OMOJMOTEYHass  cucTemMa. —  PexuM  Jocryma:
https://e.lanbook.com/book/213263

5. Mapkuna, B. M. Heopranuyeckast 1 aHauTH4eckasi XuMus : yuebnoe nocodue / B. M. Mapkuna.
— Open : Openl’AY, 2022. — 173 c¢.— Texkcr: snekTpoHHBbIN // JlaHb : 3JIEKTPOHHO-

o6ubnuoreynas cucrema. — Pexxum goctyna:: https://e.lanbook.com/book/402539

JlonmonHUTEIbHA:

1. Bacunesckas, E. . Heopranuueckas xumus : yueOHOe mocobue : [16+] / E. . BacuneBckas,
O. U. Ceuxo, T. JI. llleBoBa. — Muuck : PUITO, 2019. — 247 c. : ui., Tadi., cxem. — Pexxum mo-
ctyna: no noanucke. Pexxum nocryna: https://biblioclub.ru/index.php?page=book&id=600065

2.  AnanuThueckas XWUMHSA: XHMHYECKHE METOAbl aHanm3a : yuyeObHoe mocobue : [16+] /
O. B. bensiea, H. C. I'ony6eBa, 1. B. Tumonyk [u ap.] ; KeMepoBckuii Tocy1apCcTBEHHBI YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHblil yHusepcurer, 2020. — 175 c. : uin,
Tab1., cxeMm. Pexxum gocryma:: https://biblioclub.ru/index.php?page=book&id=684859

3. Pemenne 3amad mo aHanmuTHUECKOW XMMHH : ydeOHoe mocobme : [16+] / TI'. H. lllpaiiOmaH,
IT1. 1. Xanduna, O. H. bynrakosa, H. B. MIBanoBa ; nox pexa. I'. H. Illpaiiobman ; KemepoBckuit
TrOCyJapCTBEHHBI YHUBEPCUTET. — 3-€ u3., nmepepad u jom. — KemepoBo : KemepoBckuii rocy-
IapcTBeHHBIM  yHuBepcuter, 2015, - 208 c. : Tabn. Pexum  gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

4. AHanmuTuyeckas xumus : ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. WM. AnapHes,
A. A. KazakoBa, O. B. Kapynuna ; HoBocubupckuii rocyjapCcTBEHHbBIN TEXHUYECKUH YHHBEPCH-
teT. — HoBocuOupck : HoBocuOupckuii rocy1apCTBEeHHBIN TEXHUUECKHH yHUBEpCHUTET, 2016. — 76
c. : Tabi., rpad. Pexum moctyma: https://biblioclub.ru/index.php?page=book&id=573734

5. AnekcannpoBa, O. A. Heopranuueckass xumus. TeopeTuueckue OCHOBBI U J1a0OPATOPHBINA MpaK-
TUKYM : yueOHUK / D. A. AnekcannpoBa. — 3-e u3., crep. — Cankr-IlerepOypr : Jlansp, 2020. —
396 c¢. — ISBN 978-5-8114-3473-2. — TekcT: 31eKTpoHHBIN // JlaHb : 3IIEKTPOHHO-
oubnuoTeuHas cuctema. — Pexum gocryna: _https://e.lanbook.com/book/130569

8. Pecypchl HH()OpMaNIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTH «IHTepHeT», He0OX0AMMBbIe 11
OCBOEHUS TUCHHUILINHBI

1. EnnHoe oKHO mocTyna K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

3. Yuuepcurerckas o6mbmmoreka ONLINE http://biblioclub.ru

4. Hayunas snektpoHHas 6ubnmoteka eLibrary https://elibrary.ru

9. MeToauyeckne yKazaHus JJsl 00yYAOUIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YueOHO-MeTOAMYECKHE pa3paboTku MMeroTcss B HayuHoil OuMOnIMOTEKE M AJIEKTPOHHOW WH-
dbopmarmornHo-oopazoBarensHoit cpene PI'BOY BO IOxuo-Ypanbckuit [AY.

1. Xumus HeOpraHuyeckas U aHAIUTHYECKas [DNEKTPOHHBIA pecypc]| : METOAUYECKUE yKa3aHUs

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYJEHTOB arpOHOMUYECKoro ¢akynbrera /

cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Unctu-
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TyT arpo3kojiorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2020 .— 44 c. — Jloctyn U3 10Kajib-
Hoit cetn UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmus HeOpraHudeckas U aHAIUTUYECKas : METOJUYECKUE YKa3aHUsS K TaOOpaTOpHBIM 3aHSITH-
M T0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00ydaromuxcs Mo HampaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponoudBoBeieHre, ArpoHomusi, CagoBoJaCcTBO, TeXHOIOTHS TPOU3BOACTBA U
nepepaboTKH CENbCKOXO03sMCTBeHHON npoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-Ypansckuii I'AY, UuctutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

3. XuMmus HeopraHuyeckas M aHaJIUTHuUecKas [DNEKTpPOHHBIH pecypc] : METOAMYECKHE yKa3aHUs
JUIS BBITIOJIHEHUS KOHTPOJIBHOU paboThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabTeTa (3a04Hast
¢dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
Vpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMusl HEOpraHUYeCcKas M aHATMTHYECKas [DIEKTPOHHBIN pecypc]: METOAUYECKUE YKa3aHHS K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYyYaIOIIUXCS arpOHOMUYECKOro (axylbTera
(3aounas ¢hopma oOyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnorun . Muacckoe: HOxno-Ypansckuii I'AY, 2020 .27
c. Jocryn u3 nokaneHoi cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble MPHU 0CYLeCTBIeHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIINHE, BKIKYasi epeyeHb POrpaMMHOro odecriedeHus1 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:

- [IpodeccronanpHbie cipaBoYHBbIE cUCTEMBI TexakcmnepT http://www.cntd.ru/;

[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEKBU3HUTHI MOATBEPKIAIOIIETO JAOKY-
MEHTa!

1. Onepaunonnas cucremMa Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunieaznonnsiii joroBop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. OdwucHhsriit maket npunoxennit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
norosop Ne 11353/409/44 ot 25.12.2018

3. Antuupyc KasperskyEndpointSecurity ans 6usneca, JInnienznonnsrii qorosop Ne05/44/3K/25
ot 12.03.2025 1.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

OO0BéM mHCUMIUIMHBI cocTaBiigeT S5 3auétnbix eaunul (3ET), 180 akageMuuyeckux JacoB (majiee
yaca). JlucuuninHa usyvaercs:

— ouHas (popma oOydeHust B 1 cemecTpe;
—3a04Has ¢popma obyuenus Ha 1 kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAaM YUeOHOM padoThl

KomnuectBo yacos

Bun yueOnoii paboTh ounas popma | 3aouHas Gpopma
oOyJeHus 0o0yJeHus

KonTakTHasi padoTa (Bcero), 64 16

B TOM 4HCJIe MPAKTHYeCKas MOAT0TOBKA

Jlexmuu (JI) 32 8
Jlabopartopusie 3ansTus (JI3) 32 8
[IpakTnueckue 3ansatus (113) - -
CamocrositesibHas pa6ota cryaenToB (CP) 89 155
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Bun yuebnol paboThl

KomnuectBo yacos

KonTtpoJs 27 9
Hroro: 180 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Ounas ¢popma o0ydyeHHs
B TOM YHCJIE
No Bcero | koHTakTHas pa- R
HaunmenoBanue pa3zneinoB u tem =
TEMBbI 4acoB Oora cp | S g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 12 2 4 - 6 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIUI 10 2 2 - 6 | x
1.3. | PacTtBopnI 10 - 4 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /1. .
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMUUecKasi CBsI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 14 2 4 - 8 | x
1.6. | KoMIuiekcHbIE COETMHEHUS 12 2 2 - 8 X
Paznen 2. Xumus 31eMeHTOB
2.1. | XuMmus s-3J1€EMEHTOB 12 2 2 - 8 X
2.2. | XuMHUsl p-2JIEMEHTOB 16 6 2 - 8 | x
2.3. | Xumus d-3eMeHTOB 12 2 2 - 8 X
Pa3nen 3. Xumus aHamuTH4ecKast
Beenenune. Knaccudukarms MmeTonoB aHanmsa u
3.1. | TpeGoBanMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 10 2 - - 8 X
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 20 4 8 - 8 X
3.3. | CymHocTh IpaBUMETPUUECKOT0 aHAJIN3a 13 2 2 - 9 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 32 - | 89| 27
3aounas popMma 00ydeHUs
B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaumenoBanue pa3zienoB u Tem Beero Oora 3
TEMBI 4acoB CP =
J | J3 | 113 S
1 2 3 5 6 7 8
Pazmen 1. O6mas xumust
1.1. | OCHOBHBIE MOHATHUS U 3aKOHBI CTEXUOMETPHUH 13 - - - 13 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaklui 16 1 - 14 | x
1.3. | PacTtBopsI 15 - 1 - 14 | x
Crtpoenue aToma, nepuoandeckuit 3axon /1. M. X
1.4. 16 2 - - 14
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKHCIUTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUN 16 1 1 - 14 X
1.6. | KomiuiekCHbIE COEAMHEHUS 15 - 1 - 14 | x
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Pazgen 2. Xumus 3j1eMEHTOB

2.1. | XuMus s-3J1€MEHTOB 14 1 1 - 12 X
2.2. | XuMus p-2JEMEHTOB 14 1 1 - 12 | x
2.3. | Xumus d->y1eMeHTOB 12 - - - 12 | x

Paszmen 3. Xumud anaautuyeckas

Beenenne. Kinaccudukaryss MeTo10B aHAIIN3a U

3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yIbTaTOB aHAIN3A

3.2. | OCHOBHbIE NOHSTUS TUTPUMETPUYECKOTO aHAIN3A 15 1 2 - 12 | x

3.3. | CymHoCTh IpaBUMETPUUECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
HTroro 180 8 8 - 1551 9

4. CprRTypa 1 COAEPKaAaHME TUCHUIIVIMHDBI, BKIIOYAKIICC MPAKTUYECKYIO ITIOATOTOBKY

[IpakTuyeckas MOArOTOBKA MPH peaU3aNK YISOHBIX MPEIMETOB, KYPCOB, TUCIUIUIMH (MOJY-
Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AQHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJaromuXxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX C Oyaymied mpodeccHoHaNbHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE MpPeIyCMaTpUBAIOT Nepenauy ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IuMON Ui TOo-
CJIEYIOIIETrO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHaIbHON 1eATeIbHOCTHIO.

PexoMeHnayembIii 00beM MPAKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIsI JUCITUTIIINH, PEaTU3YIOIINX:

- obmenpodeccuonansubie kommerenun (OITK) ot 15 10 50 %
4.1. Conepxxanue 11 CHUNLTHHBI

Pazaen 1. O0mas xumus

IloHATHSA U 32aKOHBI CTEXHOMETPHUH.

Monb, ocTosiHHAsE ABOTaIpo, MOJISIpHAsl Macca, XUMUYECKUN SKBUBAJICHT, (DAKTOp SKBHBAJICHTHO-
CTH, MOJISIpHAsl Macca, 3aKOHbI SKBUBAJIEHTOB, COXPaHEHUsI MaCChl, TOCTOSTHCTBA COCTaBa, 3aKOHBI ra3o0-
BOT'O COCTOSIHUSI BEILIECTBA.

CKOpOCTh U PHEpPreTuKka XuMu4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOU peak-
11u; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KakK MOCIeI0BATEIIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEeaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrusl aKTUBAIIMH, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTajau3, KaTaau3aTop, (hepMeHT; 3HaYCHHE YUYEHHUS O CKOPOCTU XUMHYECKON peaKkluu B XH-
MUHU, OUOJIOTUU U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIOUIMX Macc AJisi XUMHUYECKOrOo paBHOBECHS,
npuHuun Jlelllarense, pojap XMMUYECKUX PABHOBECUM B NPUPOJEC; TEPMOAUHAMUYECKUE CUCTEMBI: OT-
KPBITBHIE, 3aKPbIThIE, N30JINPOBAHHBIE, TOMOT€HHbBIE U T€T€POTEeHHBIC; BHYTPEHHSS YHEPTHUsl, SHTAIBIIHS,
TEIIOBOM 3(PPEeKT XMMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEeMBbI, U3MeHeHue >Heprun [ mb0ca kak KpuTepuil BOZMOKHOCTH CaMOIIPOU3BOJIBLHOTO MPOTEKaHUS
peakuuu.

PacTBOpbI

MOHHpHaH KOHICHTpanus, MOJIIpHasd KOHUCHTpALUA 3KBHUBAJICHTA, MAaCCOBasA OO0JidA, TUTP, TCPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs paCTBOPOB; (hHU3HUECKUE U XUMHYECKHE CUJIbI, 00yCIIaBIUBalO-
e O6paBOBaHI/I€ PACTBOPOB; OTJIIMYUC CHIIBHBIX 3JICKTPOJIIUTOB OT cna61>1x; THUIIbI CUJIBHBIX 3JICKTPOJIN-
TOB; TUApATals MOHOB, MEPBUYHAS U BTOPUYHAS TUIPATHbIE OOOIOYKH, KPUCTAIUIOTUAPATHI; aKTHUB-
HOCTb, KOBq)(bI/II_[I/IGHT AKTUBHOCTH,; THUIIbI cna61>1x QJICKTPOJIUTOB, KOHCTAHTBI U CTCIICHU JUCCOLMAIUN
CIIa0bIX AJIEKTPOJIUTOB; BOJA KaK CiaOblil AJIEKTPOJIUT, BOAOPOIAHBIA U TUAPOKCUIILHBIA MOKa3aTeIn
pPacTBOPOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
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CTaHTBI U CTEIICHH THAPOJIM3a COJeH; 3HAUCHHE PACTBOPOB CHJIBHBIX U CIIA0BIX 3JIEKTPOJIIUTOB B XUMUH,
OHMOJIOTHH U TEOXUMHUH.

Ctpoenue aTtoma, nepuoanyeckuii 3axon J[.A. MeneneeBa 1 XuMu4eckasi CBsi3b.

OCHOBHBIE IPUHIMIIBI KBAHTOBON TEOPUH CTPOCHMS BEIECTBA; KBAHTOBBIC UUCIIA: [JIABHOE, OpOU-
TaJlbHOE, MAarHUTHOE U CIIMHOBOE; SHEPI€TUYECKUE YPOBHHU U MOJYPOBHHM aTOMa; IMPHUHLMUIIBI 3al0IHE-
HUS JIEKTPOHHBIX OpOUTasIell aToMa B OCHOBHOM cocTOsiHMM: npuHiun Ilaynu, npaBuno XyHza; sek-
TPOHHBIE EMKOCTH OpOUTaJIeH, MOAYPOBHEH U ypOBHEW aToMa; CIIOCOOBI 3alMCH JIEKTPOHHBIX (HOpMyIT
aToma; COBpeMeHHasi (hOpMYJUPOBKA MEPHUOJUUECKOr0 3aKOHA; CTPYKTypa MEPHUOAMYECKONW CHCTEMBI;
mpaBuwiIo KiieukoBCKOro; NepuoINYHOCTb N3MEHEHHUS CBOMCTB aTOMOB JJIEMEHTOB: YHEPTUU MOHU3ALNH,
CPOACTBA K AIEKTPOHY, JIEKTPOOTPULATEIILHOCTH, IEPUOAUUECKUN XapaKTep U3MEHEHUSI CBOWCTB dJle-
MEHTOB; CBSA3b PAaCIPOCTPAHEHHOCTH XUMHUYECKUX JIEMEHTOB € MX MOJOKEHUEM B NIEPUOAUYECKON CH-
CTEME, MAaKpO- U MUKPOAJIEMEHTHI; TUIIbI XUMUYECKON CBS3M; XapaKTEPUCTHKHU CBSI3EH: AIEKTPUUYECKUE
JUIOJIbHBIE MOMEHTBI, 3()()EeKTUBHBIE 3apsi/ibl aTOMOB, CTE€NIEHb MOHHOCTH, HAlpaBIEHHOCTh U HAChI-
LIEHHOCTh, SHEPT U U JAJIMHA CBS3U.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIHHU.

CreneHpb OKHMCIIEHUS, OKUCIUTENN U BOCCTAHOBUTENH; COCTABJIEHUE YPAaBHEHUS! OKUCIUTEIBHOBOC-
CTAHOBHTEJIBHBIX PEAKLIMH; OKHCIUTECIBHO-BOCCTAHOBUTEIBHBIE ITOTCHIMAB, ypaBHeHHEe HepHcra;
OIIpEICIICHUE HAINpPABJICHUs NPOTEKAHUSI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C IIOMOIIBIO
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ITIOTCHIIMAIIOB, POJIb OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAaKIU B
IIPUPOJE.

KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOPAMHALMOHHOM cQepbl KOMIUIEKCHBIX COCIMHEHHH: KOMIUIEKCOOOpa30oBaTelb, JIH-
TaHbl, JOHOPHBIC aTOMBI JIMTAHJIOB, JEHTATHOCTh, KOOPAUHALMOHHOE YHCIIO, TEOMETPUS KOOPAUHALIH-
OHHOM c(epbl; BHEIIHEC()EpPHBbIE MOHBI; KOMIUIEKCHI C XeIaToO0O0pa3yIoUMMHU U MaKpOLUKIMYECKUMHU
JUTaHJAaMH; YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHUN B PACTBOPAX, KOHCTAHTA yCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (PaKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COCIMHEHHH B PacTBOpax:
TEeMIepaTypa, XeJNaTHbIH W MakpOUMKIMYECKHUH S(QQeKThl, 3apsa  LEHTPAIbHOIO  HMOHA-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUCHHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3nea 2. Xumus 3J1eMeHTOB.

XHUMHUA S-)JIECMEHTOB.

CBoeobOpa3ue cTpoeHHsl aToMa BOJOPOJa, (U3NYECKUX M XMMHUYECKUX CBOICTB 3TOTO 3JIEMEHTA;
OMHapHbIE COEAMHEHHS BOJOPOJA C IJIEKTPOOTPULATEIbHBIMU AJIEMEHTAMH, UX MOBEACHUE B BOJHBIX
pacTBopax, THAPUIBI MIETOYHBIX U IIET0YHO-3eMEIbHBIX METAJUIOB, HX COJE00pa3HbId XapakTep, TUj-
PUA-HOH KaK BOCCTAHOBMTEIb W JIMTAHM; BOAOPOJHAS CBA3b, €€ 3HAUCHHUE B NIPUPOJEC; BOAA, TEOMETPHUS
U CBOMCTBA €€ MOJIEKYJIbl, CTPYKTYpa JIbJa U KUAKOM BOABI, XMMUYECKUE CBOMCTBA BOJIBI, BOJIA KaK pac-
TBOPUTENb M JIMTAHJ; 3HAaY€HUE BOJOPOJAa KaK Hambosee pacHpOCTPaHEHHOro yieMeHTa BceneHHOH,
BOJIa B CEIBCKOM XO3SHCTBE, HIKOJOTHUYECKUE ACTIEKThI BOJIOMOIB30BAaHU; O0IIIe CBOMCTBA 3JIEMEHTOB
[A-nonrpynmel; menouHble METaUIbl KaK BOCCTAHOBHUTEIH, 00pa3oBaHUE OMHAPHBIX COEIMHEHUN U MX
CBOWCTBA, KaTHOHBI IIEJIOYHBIX METAIJIOB KaK Ba)kKHEHINas XuMHUYecKas (opMa MX CyIIECTBOBAHUS B
IIPUPOJIE, CBOMCTBA ATUX KaTHOHOB, PEAKIIMN OMHAPHBIX COEUHEHUN C BOJOH; THPAaTUPOBAHHbIE KATHU-
OHBI IIEJIOYHBIX METAVIOB, BBICOKAsl pPaCTBOPUMOCTh COJIEH LIEJIOYHBIX METAUIOB B BOJIE, KPUCTAILIO-
TUpaThl; HATPUN U KaJIMH KaK KOMIIOHEHTHI ITI0YBBI U ITOYBEHHBIX PACTBOPOB, KAaJIUN KaK 3JIEMEHT ITH-
TaHUsI PACTCHHM, KaluiiHbIe yI0OpeHusi, KpyrOBOPOTHl HATpUsl W KaJlusl B MPUPOJE; OOIIHe CBOWCTBA
IHA-noarpynmnsl; aMpoTepHOCTh OEpMILIMSL, €r0 OKCHUAA M TMIPOKCHA, TOKCUYHOCTh OCpHILIMS U €ro
COeIMHEHUH; (PU3MUeCKUue U XMMUYECKHE CBOMCTBA MarHusl M KaJbIUsl, UX BOCCTAaHOBHUTEIbHbIE CBOIi-
CTBA, KATUOHBI MAarHUs U KaJIbLIUA KaK BakKHEHIINE (OPMBI CYIIECTBOBAHUS ITUX 3JIEMEHTOB B IIPUPO/IE,
CBOMCTBA ATHX KaTHOHOB; pa3jIM4yie B PACTBOPUMOCTH COJIEH MarHus U KaJlbLMs U COJIEW HATpUs U Ka-
JIMs1, KPUCTAJIIOTUIPATh]; KOMIIJIEKCHBIE COEAMHEHMS] MarHus U KaJbIMsl C X€IaTO00pa3yoIUMUINTaH-
namu, Mg?* u Ca?* B suBOI KiIeTke, polb Maraus B xnopoduie, Mg? u Ca®* B epMeHTaTUBHBIX pe-
aKIUAX; MarHUM M KaJIBLUI KaK MUTATeIbHbIE KOMIIOHEHTHI MI04B, X HOHOOOMEHHOE TMOBEACHUE B II0Y-
Bax, JKECTKOCTb BOJIbl, I3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMuUs p-3JIeMEHTOB.
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Oo6ume cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIEHTHOTO XapakTepa CBA3€il B coeanHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH amOMUHMS, (pU3MUECKUE U XUMHUYECKUE CBOWCTBA 3Jie-
MEHTHOT0 00pa, KUCIOPOACOEpKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YeCKUE M XUMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEUIIINE XUMHUUYECKHUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUJIBI U TUJIPOKCUJIBI aIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTepHOCTh THX COeMHEHHI, PEaKIUK MX B3aMMHOTO TIpeBpalleHus; akBakaTuon Al**, ocobennocTn
€ro CTPOEHUsS M IMOBEIACHUS B PAaCTBOPAX; COJU ANIFOMUHUSA, UX KPUCTAIIOTHIPAThI, paCTBOPUMOCTH B
BOJIE U TUIPOJM3; KOMIUIEKCHbIE COCIMHEHHUS AIIOMHUHMS; 0Op M aTlOMUHUN B OuocucTeMax; ooiue
CBOMCTBA 37€eMEHTOB [V A-NOArpyNIbl; XUMUSI HEOPTAaHUYECKUX COSAMHEHMM yIJIepoJa: ajsIOTPOIHbIE
MoaU(UKAIMH YTIEpOaa, OKCUIIBI yIiepoa, YroidbHas KHUCI0Ta U €€ COJIM; 3HaYeHHE YTIIepo/ia B Cellb-
CKOM XO3SIiICTBE; KPyTrOBOPOT YIJIEPO/a B MPHUPO/IE; IKOJOTHUECKUE acTIeKThl XUMHHU YTIIepoJia; 0coOOeH-
HOCTH XMMMUYECKUX CBOMCTB KPEMHHMS; OKCUJ KPEMHHUS, KDEMHUEBBIE KUCIOTHI U UX COJIM; KPEMHE3EM,
CHJIMKATHI, aJTIOMOCHJIMKATBI KaK MOYBOOOpa3yoIue MaTepualibl, UX 3HAUCHUE IS TUIOJOPOIUS MOYB;
MPUMEHEHUE CUJIMKATOB W JIPYTUX COCAMHEHMH KPEeMHHMs; OCOOCHHOCTH XMMHHM TepMaHHs, OJioBa U
CBHHIIA, 9KOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIBI; 0COOEHHOCTH
XUMHUYECKHUX CBS3€H a30Ta ¢ BOJAOPOJIOM, YIVIEPOAOM M KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEyCTOWYN-
BOCTb OOJIBIIIMHCTBA XMMUYECKHX COCTUHEHUN a30Ta, €€ MPUUMHBI M MPOSBICHUS B XUMUH U MIPUPOJIC;
XUMHUYECKHE CBOMCTBA MOJIEKYJISIPHOIO a30Ta; aMMHAK M €ro NMPOU3BOJHBIE; OKCUIBI a30Ta, a30THas,
a30TUCTast U a30THOBATHUCTAsi KUCIOTHI U MX COJIM; OCOOCHHOCTH a30Ta KaK OMOT€HHOTO 3JIEMEHTa, a30T-
coJieprKarire OMOMOJIEKYJIbl, UX 3HAUYEHUE B )KU3HEAEATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HAa4YEeHHE a30Ta KaK 3JIEMEHTAa MUTaHHs, KPYTOBOPOT a30Ta B MPUPOJE, a30THHIE yI00PEHUs, SKOJIOTHU-
YEeCKUE ACTEKThl UX MPUMEHEHHs, 0COOEHHOCTH TEPMOJAMHAMUYECKON YCTOMYMBOCTH Pa3IUYHBIX CO-
enuHeHui dochopa B 3eMHBIX yCIOBUAX, OKCHIIBI pochopa; oprodochopHast KUCIOTa U €€ COJu, KOH-
neHcupoBaHHbIe (HochOpHBIE KUCIOTHI U MX COJK;0c00eHHOCTH (ochopa Kak OMOTEHHOTO 3JIEMEHTa,
cneun(urka MOBeNEHUs M 3HAUYeHUe coeanHeHHi Qocdopa B Omocucremax; 3HaueHHE (ocdopa Kak
aJIeMeHTa MTUTaHusl, KpyroBopoT dochopa B npupose, hochopHbie y100peHUst M SKOTOTHISCKHE ACTICK-
Thl X HCIOJB30BAHUSA; OOIIME CBOWCTBA 351eMEHTOB VIA-moArpynmbl; MOJEKYJISPHBIA KUCIOPOJ Kak
OKHCJIUTENb; 030H; TEPMOJUHAMUYECKAST YCTOMYMBOCTh M PAaCIPOCTPAHEHHOCTh COEANHEHUN KHUCIOPO-
71a; OKCUIBI, KUCIOPOACOAEPXKAIINE KUCIOThl, OCHOBAHUS, COJIM KUCJIOPOJCOJAEPKAIIMX KHUCIOT Kak
BAKHEWIIIE KJIACChl HEOPraHMYECKUX COEIMHEHMI; MEPOKCU] BOAOPOAA U APYrue MepOKCUbI, MOJie-
KYJISApHBIA KUCIOPOJa B OMO3HEPreTHKE, POJIb (PYHKIMOHAIBHBIX KHCIOPOACOAEPKAIIUX Tpynn B OHO-
MOJIEKyJaX, SKOJIOrHYecKasl pojib KHCIOpOJa U 030Ha arMoc(epbl; 0COOEHHOCTH XUMHUYECKUX CBSI3e
CEpbl; OKCUIBI CEPBI; CEpHAasi KMCI0TA U €€ COJIM; CEPHUCTAsl KUCIIOTA U €€ COJIU; CEPOBOJOPOJ U IOJIU-
cynbdaHbl, cynbGUIbI U MOTUCYIbPUABI, cepa KaK OMOTEHHBIN AJIEMEHT; MPUMEHEHUE CylIb(aToB U
IPYTUX COEIUHEHUH CEpPhI B CEIbCKOM XO35IMCTBE, IKOJIOTNYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeJIEHO-
Basl KACJIOTA U €€ COJM; POJb CEJIeHAa B MUTAHUU YEJIOBEKAa U KOPMIICHHM CEJIbCKOXO3SIMICTBEHHBIX K-
BOTHBIX; 00IIKe CBOlcTBa 311eMeHTOB VIIA-moArpymel; cTeneHu OKUCICHHUS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOAMHAMHUKA U CTPOCHHME COeMMHEeHHMH ¢Topa, propoBomopon, GropoBo-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/], XJIOPOBOJOPOIHAS KMCIOTA U €€ COJIU, COETUHEHUS C T10-
JIOKUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B )KMBOM KJIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOp KaK >KMU3HEHHO HEOOXOAMMBIH 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH Ccpelibl;
UCTIOJIb30BAaHUE COCIMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-3J1eMEHTOB.

OOu1re cBONCTBA U OCOOCHHOCTHU MEPEXOTHBIX METAJUIOB; COCIUHEHUS XpOMa B CTEIEHIX OKHUCIIe-
Hus +3 u +6; coenuHeHuss MonrbeHa (VI); coenrHeHnsT Maprasiia B CTEIICHIX OKUCICHHS +2, +4, +6 1
+7; poJib COEIMHEHUI XpoMa, MOJIMOIeHa, MapraHIa, JKeye3a, HUKENsl, MeJM U IIMHKA B )KU3HeIeATeIIb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHMS XKeje3a B CTENEHAX OKUCIEHUS +2 U +3, COeIMHEHUS KO-
0anbTa B CTEMEHSX OKUCICHUS +2 W +3; COCIMHEHUS HUKENS B CTCIIEHU OKUCICHHS +2; COCAUHEHHS
M€Y B CTENEHIX OKUCIEHUA +1 U +2; COeAMHEHHs IMHKA, KaJMHUS U PTYTH; POJIb COCAUHEHUNA XpoMa,
MOJMOeHA, MapraHIa, )eje3a, HUKENIsd, MeId U IIMHKA B )KU3HEACATEIbHOCTH YeJIOBEKa M KUBOTHBIX;
TOKCHUYHOCTb COEIMHEHUIN KaaMUs U PTYTH.

Paznea 3. XumMusa anajJauTn4deckas.
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TeopeTnyeckne 0CHOBBI AHATUTHYECKON XUMHUH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBEIE-
HUH, arpOXUMHUH U dKosoruu. Kimaccudukaiyst MeTo1oB aHanu3a; TpeOOBaHUS K METOJaM aHaIH3a; U3-
MEpUTEIbHAs MOCYa, COBPEMEHHOE COCTOSTHUE U TEH/ICHLIMU Pa3BUTHUSl aHAIUTHYECKOW XUMuu. OCHOB-
HbI€ THIIBI PEAKLMH, HCHOJB3YEMBIX B aHAJIMTUUYECKOM XHWMHHU: KHCIOTHO-OCHOBHBIE, OKHCIICHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLIECCHl OCaXACHUS-pAacTBOpPEHHUs. MeTpoioruueckue
OCHOBBI XMMHMYECKOTO aHAJIM3a: aHAIUTHYECKUH CUTHAJT U TMOMEXH, KiacCU(UKALuUs MOTPEIIHOCTeH
aHaJln3a, TOYHOCTh (MPaBUIBLHOCTh U MPEIU3NOHHOCTH) METO/IOB M PE3yJIbTaTOB aHAIU3a, IOKa3aTean
MPaBWJIBHOCTH U MPELM3HOHHOCTH, JOBEPUTENbHBIM HHTEpBAaJl, CIIOCOObI MOBBIIEHUS TPABUILHOCTH U
MIPELIM3UOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHAIN3a.

TurpuMeTpuUyecKuil aHAIU3.

CymHoCTh METO/a, MPUTOTOBIICHHE PabOuMX M CTAHAAPTHBIX PACTBOPOB, NMEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MPUEMbI TUTPUMETPUUECKUX OIpeneieHui (mpsiMoe, 00paTHOe TUTPOBAHUE U 3aMECTHTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHMSI, CKAUOK TUTPOBAHMS, TOUKA SKBUBAJEHTHOCTH U KOHEUHAs TOY-
Ka TUTPOBAHMS, pacyeThl B THTPUMETPUUYECKOM aHain3e. KHCI0THO-OCHOBHOE TUTPOBAaHUE: COBPEMEH-
Hasl KOHLEMNIUS KUCIOT U OCHOBAaHUM, KMCIOTHO-OCHOBHBIE MHIMKATOPHI, IPAKTUUECKOE IPUMEHEHNE
METO]1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHre KapOOHATHON JKECTKOCTH BOJIbI, ONpeesieHue
coJield aMMOHUS U a30Ta OpraHuvecKux coeanHeHuit no Keenpaamo, onpenenenue gpocpopa. Kommek-
COHOMETPUYECKOE THUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKayKa TUTPOBAHUS B KOM-
IJIEKCOHOMETPUH, METAJUIMHAUKATOPBI, MPAKTUYECKOE IPUMEHEHHE METO/la KOMIUIEKCOHOMETPUU:
omnpezeneHue oOmIeil KeCTKOCTU BOJbBI, OMpEesIeHne MarHus U KaJbLus MPU COBMECTHOM MPHUCYT-
CTBUH, OIIPENIEIICHUE aTIOMUHUS, onlpeieneHre Meau. OKUCIUTEIbHO-BOCCTAHOBUTENBHOE TUTPOBAHUE:
TEOPETUYECKHE OCHOBBI METOJa, MPUpOJia CKauyka TUTPOBAHHS B OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUHU, IEPMAHTAHATOMETPHUS, HOJAOMETPHUS, XPOMATOMETPHUSI, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
U ApyTHEe UHIUKATOPHI, UCIIOJIb3YEMbI€ B KUCIIOTHO-OCHOBHOM TUTPOBAHUH, TPAKTUUYECKOE TPUMEHEHNE
METOJIa OKHCIIUTEIbHOBOCCTAHOBUTEIBHOIO TUTPOBAHMUS: MEPMAaHIAHATOMETPUYECKOE OINPEEIICHNE
xKelesza, HOJTOMETPUYECKOE OMpe/Ie]IeHHe MeIU, XPOMaTOMETPUUECKOe ONpPEeICHNE Kelle3a; TUTPOBa-
HUE TI0 METOJly OCaXKJE€HUs, IPUPOJIa CKaYKa TUTPOBAHMS B METOJAE OCAXKJEHUS, apIreHTOMETPHUS, CIIO-
COOBI YCTAHOBJICHUS! TOYKH SKBUBAJIEHTHOCTH B METOJIE OCAXKICHUS, TPAKTUUECKOE TPUMEHEHHUE TUTPO-
BaHUs 10 METO/LY OCaXIECHHUS: ONPEAECIICHNE TaJIOTEHUI-NOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymHocTs MeTo1a, (hopMa OCaKACHUS M IpaBUMETpUUEcKast GopMa, MOJTHOTA OCAXKICHUS, TPUIH-
HbI 3arpsS3HEHHS] OCAJIKOB, (PUIBTPOBAHHWE U MPOMBIBAHUE OCAJKOB, BBICYIIMBAHHE M MPOKAJIMBaHUE
0CaJKOB, PACUETHl B TPABUMETPUUYECKOM AHAIU3€, IPAKTUUECKOE IPUMEHEHUE METOJa TpaBUMETpHUUE-
CKOTO aHajM3a: ONpeelIeHHe BOJIbl, ONpee/ieHue KPEMHUEBOM KUCIIOTHI, ONpeielieHue JKee3a U alio-
MUHUSI, onpeienenue 0apus u cynb(ar-uoHOB.

4.2. Conepxxanue JeKuui

Ounas ¢popma o0yueHust
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OcHOBHbBIE MOHATHS M 3aKOHBI cTexuoMeTpuu. OCHOBHbBIE 3aKOHBI U
1 MOHSTUS XUMHH: aTOM, MOJIEKYJIa, OTHOCUTEJIbHAs aTOMHAsi U OTHOCH- ’

TCJIbHAA MOJICKYJISIpHAsd MAaCChbl, MOJIb, MOJIApHad MaccCa, 3aKOHbI COXpa-
HCHHA MaCChl, IIOCTOAHCTBA COCTAaBa, 3aKOH 5KBHBAJICHTHBIX OTHONICHHUH.

CkopocTh M JHepreTuka XUMH4ecKux peakuui. [lonarue o ckopoctu
2 xumudeckon peaknun. OCHOBHBIC (PAKTOPHI, BIUAIOIINE Ha CKOPOCTH 2 +
peakiuu. OCHOBHOM 3aKOH XHMMHUYECKOM peakUMU JUIsl 3JIEMEHTapHOMI

22




craauu. KoHcTanTa ckopocTu XxumMudeckoi peakiuu. KoHcranta paBHO-
Becus. [lpuniun Jle-1llarenbe.

34,5

Ctpoenue aTtoma, nepuogundecknii 3axkon /I. U. MenaeneBa u xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpeli-
CTaBJICHHE O CTPOCHHMM aromMa C TOYKM 3pEHHUS] KBAHTOBOM TEOPHH.
[Tpunmun MunuMmaneHoM sHepruu. [lpaBmina KneukoBckoro. Ilpuniun
[Taymu. IlpaBuno Xynna. Ilpupona xumuueckoil cBsizu. CBoicTBa KOBa-
JIEHTHOM CBSA3U: JUIMHA M HEPrusl, HACBIIIAEMOCTh W HAINPABIECHHOCTD.
HNonnast cBs3b, mpupona oOpa3oBaHus M CBOMCTBa. Mertammmueckas
CBs3b, MpUpPOaa 00pa30BaHMS M CBOMCTBA. MEXMOJEKYISIPHOE B3aUMO-
NENCTBHE, BOAOPOAHAs CBs3b. Ilepruonnuueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HNEpUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3meHeHne cTpoeHUs U CBOWCTB JIEMEHTOB B IIEPUOJE, B IpyIIIe (pagu-
yca aToMa, YHEPruii HOHU3ALMK U CPOJCTBA K AJIEKTPOHY, JIEKTPOOTPHU-
1ATEIbHOCTH). ITOHSITHSI BaIECHTHOCTH M CTEIIEHU OKHUCJIEHUSI.

OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu. CTeneHb OKUCICHUS.
Oxucnurenu u BoccTaHOBUTENU. CTeXHOMETpUUECKUE KO3 (UIIHMEHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKni. DKBUBAJICHTHI OKUCIUTENS
U BoccTaHOBUTENI. POJIL OKUCINTEIHLHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B
MPUPOJE U CEITHLCKOM XO35HCTRBE.

Kommuiekcnbie coennHeHusi. OCHOBHbIE TOHSTHS KOOPIWHALMOHHOMN
TEOPUHU: LIEHTPAJIBHBIA HOH — KOMIUIEKCOOOpa3oBaTelb, JUTaH/bl, KOOp-
JTUHAIIMOHHOE YHCII0, BHEIIHec(hepruiecknue MoHbl. HoMeHKmaTypa Kom-
IUIEKCHBIX coequHeHni. BaxHenime TUIIBI KOMIUIEKCHBIX COSIUHEHUH.
KoHCTaHTBI YCTOMYHMBOCTH M HECTOMKOCTH.

Xumusi s-3jeMeHToB. CBOCOOpa3ne CTPOCHHS aToMa BoAoponaa, (husu-
YECKUX U XMMHYECKHX CBOWMCTB ITOTO JIEMEHTA. XUMUYECKUE CBOMCTBA
LIEJIOYHBIX METAJUIOB. POJIb KATUOHOB HATpUsS U KalMs B JKUBOW KIIETKE.
Hatpuii 1 kanuii Kak KOMIIOHEHTHI I0YBBI M [TOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT MUTaHus pacteHnid. Kanuitabeie yao0peHusl.

9,10,11

Xumusi p-3jaemMeHToB. OOmas xapakrepuctuka snemeHtoB I[IIAmon-
rpymibl. OU3ndeckue U XMMUYECKUE CBOMCTBA 3JIeMEeHTHOTO Oopa. Kuc-
JIOPOJIHBIE COSAMHEHMS O0pa: OKCHJI, OOpHas KUCIOTa, MOJUKHUCIOTHI 00-
pa, ux conu. U3NYECKUE U XUMHUYECKHE CBOMCTBA altOMUHUA. OKCHUIBI,
TUAPOKCHU/IBI U COJIA AIFOMUHUS. XHUMHUSI MOJIEKYJIIPHOTO a30Ta, aMMHUaKa
U €ro MPOU3BOJHBIX; OKCUIOB, Q30THOM KUCIIOTHI U €€ coJieil. 3HaueHue
a30Ta KaK AJIEMEHTa NMUTAaHUS. A30THBIC yI0OpEHUSs, IKOJOTUIECKUE ac-
MEeKTHI UX MpuMeHeHuss. OCOOCHHOCTH XMMUYECKUX CBs3er cephl. [1pou-
HOCTh CBfI3€H Cepbl C KHUCIOpOAOM U BogoponoM. CepHas KHCIIOTa,
cynbdatel. CepoBogopoa. Cepa Kak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasl ONAaCHOCTh CEPHUCTOrO rasa.

12

Xumusi d-anemeHToB. OOmMe CBONCTBA M OCOOCHHOCTH TEPEXOIHBIX
MetauioB. [lonoxkeHne nepexoAaHbIX 3JIEMEHTOB B MEPUOAMYECKON CH-
creme anemenToB JI.M. MenzaeneeBa, ux CTEICHU OKHCIICHUS M XHUMHYE-
CKue cBocTBa. MonubaeH U ero coenquHeHHs. MapraHel, COeIUHEHUs
Maprania. CeMencTBo xene3a

13

Beenenue. Kitaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHUS K HUM.
MeTtpoJiorusi 1 cTaTUCTHYecKasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[Ipenmer w 3amauv AHATUTUYECKOM XUMHUHU B CEJIBCKOXO3SIMICTBEHHOM
npou3BojacTBe. Knaccudukanus u tpeboBanus k Mmerogam ananmza. Oc-
HOBHBIE THUIIBI PEaKIUi, UCIOJb3YyEeMbIX B XUMUHU aHamuTudyeckou. Oc-
HOBHBIE TIOHSTHS METPOJIOTHH XMMH4YecKkoro aHanmu3a. Kiaccudukamms
MOTPEUTHOCTEN XUMHYECKOT0 aHaJIN3a.

14,15

OcHOBHbIE NOHATHA TUTPHUMETPHYECKOr0 aHaau3a. [IpuHImn TUTPH-
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METPHUYECKOTO aHaIHM3a U 00JIACTh €ro MpUMeHEeHUsl. MeTOIbI TUTPUMET-
pudeckoro ananuza. CTaHaapTHbIE M CTaHIAPTU3UPOBAHHBIE PAaCTBOPHI.
Touka SKBUBAJIGHTHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. OCHOBHBIE
MpUEMbl TUTPUMETPUYECKOr0 TUTpoBaHHS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOT0, OCaJUTEIbHOT0, KOMINIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTaHOBHUTEIHLHOTO TUTPOBAHHUS.

16

CymHocTh rpaBUMeTpHYecKkoro anaiausa. CymHocts merona. Tpebo-
BaHUs, NPEABIBIAEMbIE K OCAXKIAEMON U TPABUMETPUUECKON (BECOBOM)
dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXACHUS TPYAHOPACTBOPHMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIIHNE
Ha TOYHOCTb.

HToro

32

15 %

3aounas popma o0yueHust

/1

ConeprxkaHue JEKINU

TOBKa

Konuuectso
4acoB
[TpakTuye-
CKasl IIOATOo-

CkopocTh U JHepreTHKa XUMHYecKUX peakuuii. [lonstue o ckopocTn
XUMHYeCKOH peakiui. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akiuu. OCHOBHOM 3aKOH XHWMHYECKOM pEaKIUH JJIsI SJIEMEHTApHOU CTa-
nun. KoHcTaHTa CKOpOCTH XMMUYECKOW peakuuu. J[uHaMuueckuil xapak-
Tep XMMHUYECKOro paBHoBecusd. [Ipu3Haku nctuHHOro paBHoBecus. Kon-
cranTa paHoBecus. [Ipunnun JlelllaTense.

Crtpoenue atoma, nepuoaundeckuii 3akon JI. U. MenaesneBa u Xumu-
yeckasi CBsI3b. ATOMHO-MOJIEKYJIIpHOE yueHue. COBpEMEHHOE MPEICTaB-
JIEHUE O CTPOCHHMM aToMa C TOYKHM 3PEHHMs] KBaHTOBOM Teopud. [IpuHumn
MuHUManbHOU 3Hepruu. [Ipasuna Kneukosckoro. ITpunuun Ilaynu. Ipa-
Bwio XyHpaa. [Ipupona xumuueckoit cBsizu. CBOMCTBa KOBaJICHTHOM CBSI-
3M: JUIMHA W 3HEPIHUsl, HaChIIaeMOCTh M HAINIpaBIEHHOCTh. MlOHHAs CBS3b,
npupoaa oOpa3oBaHUs U CBOicTBa. MeTaimnueckas CBs3b, MpUpoja 00-
pa3oBaHMs U CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMOJEHCTBHE, BOIOPOL-
Has CBS3b.

Crtpoenue atoma, nepuoandeckuii 3akod JI. U. MenaesneBa u Xumu-
yeckas CBA3b (NMpoaoskeHue). [lepronnuecknii 3akKOH U €ro COBPEMEH-
Has ¢opmynupoBka. Ilpupoga NEepUOTUYHOCTUCBOMCTB 3JIEMEHTOB.
CrpykTypa NepHOIMYECKON CUCTEMBI 311eMEHTOB. VI3MeHeHue cTpoeHus u
CBOWCTB 3JIEMEHTOB B MEPHUOJIE, B TPYyIIE (paanyca aToMa, SHEPruii HOHU-
3allMM M CPOJCTBA K AIEKTPOHY, JIEKTpooTpuuaTeabHocTh). [lonsTus Ba-
JICHTHOCTH M CTENIEHU OKHCIICHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTErneHb OKUCICHUS.
Oxucnautenu u BoccraHOBUTeNU. CTexuoMeTpuyeckue KOdPGUIUEHTHI
OKHCJIINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ. OKBUBAJIEHTHl OKHUCIIUTENIS
U BOCCTAaHOBHTENSA. POJb OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIX pEaklUid B
MIPUPOJIE U CEIHCKOM XO3sIICTBE.

Xumus s-31eMeHToB. CBOe0Opasue CTpoeHUs aroMa BoAopoja, husuue-
CKMX U XMMHUYECKHUX CBOMCTB HTOrO 3JIEMEHTAa. XHMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAJUIOB. PONIb KATMOHOB HATpUS M Kajus B )KUBOM KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJIEMEHT MUTaHus pacTeHnid. Kanuitaeie yao0peHusl.

Xumus p-3jaemenToB. O0mas xapakrepuctika eMeHToB IITAnoarpymn-
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nbl. Ou3nyeckne U XUMUYECKHe CBOMCTBA dlieMeHTHOTro 6opa. Kucmopoa-
HBIE COCTMHEHHS Oopa: OKCH, OOpHas KUCIIOTA, MOJUKHUCIOTHI O0pa, uX
COJIN. XUMUA MO.HGKyJIHpHOFO a30Ta, aMMuaKa 1 €ro HpOI/IBBOI[HbIX; OKCH-
JIOB, a30THOM KHCJIOTEI U €€ cOoJIcH. 3HaueHue a30Ta KaK dJIeMeHTa IUTa-
HUs. A3OTHBI€ YI[OGPGHI/I}I, 3KOJOTNMYECKHUEC AaCIICKThI HX HpI/IMeHeHI/I}I.
Oco0EHHOCTH XUMHUYECKHX CBsA3el cepbl. Cepa Kak OMOTEHHBIN 2JIEMEHT.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajaM3a M 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro a"anuza. CTaHIapTHbIE U CTaHJAPTU3MPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOYKA TUTPOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOT0, OCaJHUTEIBHOTO, KOMIIJIEKCOHOMETPUYECKOTO U OKHCIUTEIb-

4 HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHMSI. 2 -
CyuHocTh rpaBUMeTpHYecKoro anaamu3a. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCAXIAEMOM M IPaBUMETPUUECKON (BECOBOM)
dbopMaM. YcI0BHS KOJTHMUECTBEHHOTO OCAXKICHHUS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOLINE
Ha TOYHOCTb.
Hroro 8 15 %
4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
Ounas ¢popma o0ydyeHHs
o § <
= S =
Ne . 8 8 22
i HaumenoBanue 1a00paTOpHBIX 3aHATUN 2 § = o
5 5 o
bd l% =
1. | OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIMHEHUI. 4 +
2. | KuHeTnka XUMHUYECKHX PEAKIUM. 2 +
3. | CmelieHre XMMHUYECKOT0 PAaBHOBECHS. 2 +
4. | I'maponus conen 2 +
5. | OKHCIUTETbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIHH. 4 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 2 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rioaBHbIX oArpynmim. 2 +
8. | Dnements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 2 +
9. | Metasuibl NOOOYHBIX MOATPYIIIL. 2 +
10. HpI/II‘E)TOB.HeHI/Ie U CTaHJapTHU3alMs pacTBOpPa T'MIPOKCH]IA HATPUS IO CO- ’ N
JSTHOM KHCJIOTE METOJIOM KHCIOTHO-OCHOBHOI'O TUTPOBAHUS
1. Omnpenenenne o0IIEH KECTKOCTH BOJOMPOBOTHOM BOABI METOIOM KOM- ) +
MJIEKCOHOMETPUYECKOTO TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue TIOKO3bI B KapTodeie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne rTUTPOCKONMYECKON BJIard B o0pasIiie 2 +
Hroro 32 30%

3aounast popma o0yueHust
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o S w

& 2 2

5 o 3 =

Ne . 8 o = 2

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN T2 SHES)

n/a SR H =

5 7 4 =

k £ 2
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CmenieHne XMMHYECKOTO PABHOBECH S 1 +
3. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1 +
4. | I3yuyeHue cBOMCTB KOMIIJIEKCHBIX COEIUHEHUII. 1 +
5. | Xumus snemenToB-MeTauioB | u Il rpynm rimaBHBIX TOATPYIIIL. 1 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIII. 1 +
7 [IpuroroBneHue u cTaHAAPTU3ALMUSA PACTBOPA THAPOKCHIA HATPUS 1O CO- ) +

" | IAHOM KUCIIOTE METOJOM KMCJIOTHO-OCHOBHOI'O TUTPOBAHHUS
HTroro 8 30 %

4.4. Conep:xaHue NpaKTHYECKUX 3aHS

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TJIaHOM

4.5. Conep:xaHue caMOCTOSITEIbHON PadoThI

THH

CTYJ1e€HTOB

4.5.1. Buabl camocTosiTeIbHON PadoThl 00y4aromuxcs

KomnuectBo yacos

Bunel camocrosATenbHOM paboThl 00yUaromuXcs ouHast opMa | 3aouHas dop-

0o0y4eHus Ma 00ydeHUs
BrinonHeHue KOHTPOJIbHOW PaboThI - 65
[ToaroroBka k 1a00paTOPHBIM 3aHATUAM M K 3aLUTE JJAOOPATOPHBIX 20 20

pabot
CaMocCTOsITENIbHOE U3YUEHHE OTJIENbHBIX TEM U BOIIPOCOB 39 50
[ToaroToBka K MPOMEXYTOYHOM aTTECTAUK 30 20
Hroro: 89 155
4.5.2. Conep:kaHue caMoOCTOSITEJIbHOI PadoThI 00y4aromUXCsl

/1

HaumenoBanue HN3Yy4aCMbIX TCM HUJIM BOIIPOCOB

KonnuectBO yacoB

ouHast (opma
oOyJeHus

3a04Has popma
oOyJeHus

IlonsATHA M 3aKOHBI CTeXHOMeTPHU. XUMUYECKUNA >KBHUBA-
JIEHT, (DaKTOp 3KBUBAJIEHTHOCTH, MOJIIpHAsl Macca SKBHBaJICH-
Ta. 3aKOHBI: COXPAaHEHUS MAacChl U SHEPIUU; KPaTHBIX OTHO-
IIEHUH; TTOCTOSHCTBO COCTaBa; ABOTraApo, IPOCThIX 0OBEMHBIX
OTHOIIEHUM.

13

CkopocTh M JHepreTHKa XMMUYeCKUX peakuuil. Karanus n
depmentrl. [lpuMeHeHne W 3HAYEHHUE SHEPreTUKUA XUMHUYE-
ckux peakuuii. [Iporno3upoBanve HanpaBICHUs PEAKIIHH.

14

PacTBopbl. Buasl pactBopos. [Ipupona MONEKyIJIApHBIX CUT B
pactBopax. Onektposutsl. Kpucramioruapatel. [Ipoussene-
HUE pacTBOpUMOCTH. Bonma kak cnalblii 31ekTponut. Bomo-
POAHBIN M TUAPOKCWIBHBIN MOKa3aTean pacTBOPOB. | naponus
coield. Tumbl Tuaponu3a. 3HaUeHUE PACTBOPOB CIAOBIX HIIEK-
TPOJIUTOB B XMMHHU, OUOJIOTHH U T€OXUMHUH.

14

Crpoenne aroma, nepuoanydeckuii 3axkon JI.M. Mengesnee-

Ba. CBA3b paClpPOCTPAHCHHOCTH XUMHUUYCCKHX 3JICMCHTOB C HUX

14
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MOJIOXKEHUEM B TMEPUOJUYECKONW CHUCTEME, MaKpo- U MHUKPO-
aneMeHThl Turbl THOPUAN3AUA aTOMHBIX OpOUTajel U reo-
METPHSL MOJIEKYJL.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPeaKUMu. OKBHUBa-
JICHTBI OKHCIIUTCIA U BOCCTAHOBUTCIIA. PO.HB OKHUCIIUTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA B MPUPOJIEC M CEITHCKOM XO3sii-
CTBE.

14

KommniiekcHble coequHeHHMsl. J[OHOpHO-aKIIENTOPHOE B3au-
MOZECICTBUE MOJIEKYJI. POJIb KOMIIJIEKCOB B IIPUPOJE U TEXHU-
ke. [Ipupona XxuMu4ecKor CBSI3M B KOMIUIEKCAX M CBOWCTBA
KOMIUJIEKCHBIX COCIMHEHUN.

14

Xumus s-3jieMeHTOB. Hatpuii m kKaimii KaKk KOMIIOHEHTBI
MOYBBI ¥ TIOYBEHHBIX pacTBOPOB. Kanuii kak 37eMEHT MUTaHUS
pactenuii. Kamuiinpie ymoOpenus. KpyroBopoTsl HaTpusi u
Kalus B npupoae. Maraui ¥ KajablLMi B KUBOW KieTke. Mar-
HUM W KaJdbIIMM KaK IUTaTelIhbHBIE KOMIIOHCHTHI ITouB. Mx
HOHOOOMEHHOE IOBEACHUE B IIOYBAX.

12

Xumus p-3jieMeHToB. KpeMHe3eM, CHIIMKAThl U alTFOMOCHIIU-
KaThl KaKk TTOYBOOOpasyromue MuHepalsl. 3HaueHue (ocdopa
Kak 3yieMeHTa nutanus. OcCOOEHHOCTH XJI0opa Kak OMOTEHHOTO
aneMeHTa. OTop Kak OMOIOTUYECKU HEOOXOIUMBIA dJIEMEHT U
KaK 2JIEMEHT — 3arpA3HUTENb OKPYKAIOIIEH Cpeibl.

12

Xumus d-3iemenToB. OnpeneneHue MOHATUN «IIEPEXOIHBIE
3JIEMEHTED», d-dmemenTtsl, f-aimementsl. Ponp coemuHeHUi
Xpoma, MOJTHO/IeHa, MapraHIla, )Kele3a, HUKeJs, MeId U [UHKa
B JKM3HEACATSIbHOCTH YEIOBEKAa M JKHBOTHBIX; TOKCUYHOCTH
COG,Z[HHGHHI:I KaaMusia 1 pTyTH. TOKCHUYHOCTH COG,Z[I/IHGHI/Iﬁ Kaa-
MHS ¥ PTYTH.

12

10

OcCHOBHbIE MOHSATHA METPOJIOTHH XMMHYECKOIr0 aHAJIN3Aa.
TouyHocTh aHanuTHyeckux omnpeaeneHui. I[lokazarenu mpa-
BUJIBHOCTU W NPCUHU3UOHHOCTH H CHOCOGBI HUX IIOBBIIICHUA.
AOCOIOTHBIE U OTHOCHUTENbHbIE OIIMOKH, UX HCTOUYHUKH U
METOAbI BBIYUCIICHUA.

12

11

Teopusa unaukaropos. VMHTepBan nepexoaa OKpacku UHIM-
katopa. Beibop pH unankaropa st yCTaHOBICHUST KOHEYHOM
TOYKH TUTPOBaHHUS. METalJIOXpOMHbIE UHIUKATOPBI U TpeOo-
BaHMA K HUM. MHAMKATOpBI, MpUMEHsSIEMbIE B OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX METOJAX: CHEHH(PUYECKHE U OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE.

12

12

I'paBuMerpuueckuii anaau3. IlocienoBarenbHOCTH oOnepa-
WA ¥ TpueMbl 00pabOTKH OCAJKOB, MPOMBIBAHHWE OCAJIKOB,
BBIOOP MPOMBIBHOM XUAKOCTH, (PMIIBTPOBAHHUE, BapUAHTHI U
TeXHHWKA OTUX OIepanuid. BrICylMBaHWE W B3BEIIMBAHHUE
ocagkoB. TexHHKa B3BCIIMBAHHUS.

12

HTroro:

89

155

5. YueOHO-MeTOoAuYeCcKOe o0ecneyeHne cCaMoCTOATEIbHOI padoThl 00y4a0IIMXCS

o AMCHUIIJIMHE

YuebHO-MeToaM4ecKne pa3paboTku umerorcs B Hayunoit 6mbmuoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

3. XuMHS HEOpPraHWUYEeCKas M aHaJUTH4YeCKas [DIEKTPOHHBIA pecypc] :

27

METOANYECKUE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl O NUCHUIIIMHE I CTYJEHTOB arpOHOMUYECKoro ¢akynbrera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-




4.

TyT arpo3kojiorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2020 .— 44 c. — Jloctyn U3 10Kajib-
Hoit cetn UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

X1MHUsl HEOpraHMYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU paboThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyiapTeTa (3a0uHast
¢dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, UactutyTt arposkonorun .— Mmuacckoe: KOxuo-Ypansckuit ['AY, 2020 .— 42
c. — Hocryn u3 nokansHoit cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB /AJIsl IPOBeAeHUs MPOMEKYTOUHOI aTTecTallMU 00y4YalomMXcs 1o

JUCIHHUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHS YPOBHS MOATOTOBKU oOy4Jaroruxcsi TpedoBanusim GI'OC BO

pa3paboTraH (GOHA OLIEHOYHBIX CPEIACTB JUISl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS IPOMe-
KYTOUHOM aTTecTanuu oO0ydaroummxcs mo aucuumuinHe. OOHA OLIEHOUHBIX CPEICTB IPEJICTABIIECH B
[Ipunoxxenuu.

7. OCHOBHAS U JONOJIHUTE/IbHAS YUeOHasl JIUTEPaTypa, HeoOXoAuMast 1Jis 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl ¥ IONOJIHUTENIbHAsA yueOHas JuTepaTypa umeercs B Hayunoit 6ubnaroreke u 3JeKTpOoH-

HOM nH(popMannoHHo-o6pazoBarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

10.

OcHoBHAaA:

I'enbdman, M. U. Heopranunueckast xumus : ydeoHoe mocodue st By3oB / M. U. I'enbdman, B.
IT. OctparoB. — 3-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2025. — 528 c. — ISBN 978-5-
507-52362-7. — Tekct : anexkTpoHHbIN // JlaHb : 37EeKTpOHHO-OMONIHOTEeYHas! cucTemMa. — Pexxum
nocryma: https://e.lanbook.com/book/448709

Bepmunus, B. Y. AHanutndeckas xumus : yueOHuk st By3os / B. U. Bepumnaun, U. B. Braco-
Ba, M. A. Hukudoposa. — 4-e¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 c. — ISBN
978-5-8114-9166-7. — TekcT : 31MeKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHasl cucTeMa. —
Pexxum moctyma: https://e.Janbook.com/book/187750

Eropos, B. B. Heopranuieckass u anauTuueckasi XuMusi. AHaJTMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

Capraes, I1. M. Heoprauuueckas xumus : yueoHoe nocodue / I1. M. Capraes. — 2-e u3n., ucnp. u
nomn. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIN //  JlaHp :  S2JEKTpOHHO-OMONMOTEuHass  cucremMa. —  Pexxum — jgocryma:
https://e.Janbook.com/book/213263

Mapxkuna, B. M. Heoprannueckast u aHaTuTHYECKass XuMus : yueOHoe mocodue / B. M. MapkuHa.
— Open : Openl’AY, 2022. — 173 c.— TekcT: 31eKTpoHHBIN // JlaHp : 3JIEKTpPOHHO-
oubnmuoTevHas cuctema. — Pexum gocryna:: https://e.lanbook.com/book/402539

JomomauTenbHas:

Bacunesckas, E. 1. Heoprannueckas xumus : ydebHoe mocodbue : [16+] / E. . BacuneBckasi,
O. U. Ceuxo, T. JI. llleBrioBa. — Munuck : PUIIO, 2019. — 247 c. : ui., Tabn., cxeM. — Pexxum no-
cTymna: no noamnucke. Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=600065

AHanmuTHYeCKass XUMHUS: XUMHUYECKHE METOJbl aHanu3a : ydeOHoe mocobue : [16+] /
O. B. bensera, H. C. 'ony6esa, 1. B. Tumomyk [u ap.] ; KemepoBckuii rocyiapcTBeHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHbid yHuepcurer, 2020. — 175 c. : un,
Tabi., cxeM. Pexxum nocrymna:: https://biblioclub.ru/index.php?page=book &id=684859

Pemenue 3amau mo aHamUTHYeCKOW XUMHMHU @ ydeOHoe mocobue : [16+] / T'. H. lllpaiioman,
I1. . Xandwuna, O. H. bynarakosa, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
rOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u jom. — KemepoBo : KemepoBckuii rocy-
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10.

IapcTBeHHBIM  yHuBepcuter, 2015, - 208 c. : Tabn. Pexum  pmocryna:
https://biblioclub.ru/index.php?page=book&id=437487

AHanmuTuyeckas xumus : ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. M. AnapHes,
A. A. KazakoBa, O. B. Kapynuna ; HoBocubupckuii rocyjapcTBEHHbBIN TEXHUYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckmii rocy1apCTBEHHBIM TEXHUUECKHH yHUBEpCHUTET, 2016. — 76
c. : Tabi., rpad. Pexum moctyma: https://biblioclub.ru/index.php?page=book&id=573734

AnexcanapoBa, D. A. Heopranuueckas xumusi. TeopeTrHueckue OCHOBBI M JIAOOPAaTOPHBIN Mpak-
TUKYM : yueOHuK / D. A. AnekcannpoBa. — 3-e u3., crep. — Cankr-IlerepOypr : Jlansp, 2020. —
396 c¢c. — ISBN 978-5-8114-3473-2. — TexcT: »5aekTpoHHBINA // JlaHb : 3IIEKTPOHHO-
o6ubnuoreynas cucrema. — Pexxum goctyna: https://e.lanbook.com/book/130569

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

OCBOCHHUSA NUCHHUIIJINHDBI

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

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

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

9. MeToandyecKue YKazaHusa 1Jisg oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

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

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

5.

6.

1.

8.

XUMHUsl HEOpraHMYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUS
JUISL CAaMOCTOSITENIbHOM 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

XYMHS HEOpraHWYeCcKasi ¥ aHAIMTUYECKasl : METOJAMYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 00yJaromuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuMHS 1 arpono4yBoBesienne, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: TlokarumoBa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, UuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIbHOM CEeTH HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabpTeTa (3a04Hast
¢dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XUMUS HEOpPraHWMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATHUSM IO JUCIHIUIAHE IJI OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnoruu . Muacckoe: FOxno-Ypansckuii I'AY, 2020 .27
c. Jocryn u3 nokanenoi cet MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCIIO0JIb3yeMble MPHU 0CYLeCTBIeHUH

06p330BaTeJIbHOF0 nmpoumecca mo IMCHUIJINHE, BKJIIOYad MEPeYCHb MPOrpaMMHOro obecneyeHHus U

HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubamoTexe ¢ TepMUHAIBHBIX CTAHIIMI MPEIOCTaBIAETCS JOCTYI K 0a3aM TaHHBIX:

- [Ipodeccuonansubie cipaBoyHble cucTeMbl Texakcnept http://www.cntd.ru/;
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[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEeKBU3HUTHI MOITBEPKIAIOIIETO JAOKY-
MEHTa:

4. Onepaunonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunieaznonnsiii jorosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

5. OdwucHhsriit naket npunoxennit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIurieH3uoHHbII
noroop Ne 11353/409/44 ot 25.12.2018

6. ArtuBupyc KasperskyEndpointSecurity mns 6usneca, JInnienznonnsrii qorosop Ne05/44/3K/25
ot 12.03.2025 r.

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

Y4yeOHble ayIuTOPUM /ISl NPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-
IIEHHBIE 000PY/I0BAHUEM U TEXHUYECKMMU CPeACTBAMHU 00y4YeHH s
1. YueOHas ayauTopus IJs MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THUIIA, OCHAIICHHAs MYJbTHMe-
IUHHBIM 000pyT0OBaHKUEM (KOMIBIOTEP U BUAeONpoekTop) — 217, 202.
2. YueOHas ayauTOpHUsS ISl IPOBEICHUS MPAKTUUCCKUX 3aHITHH, 3aHATHA CEMHHAPCKOTO THIIA,
BBITIOJTHEHUSI KYPCOBBIX pa0OT, TPYIIIOBLIX M HHIUBUYATbHBIX KOHCYJIBTALUN, TEKYIIEro KOHTPOJIS U
MPOMEXYTOUHOM aTTecTanuu — Jadoparopus XxumMuu — 314.

IToMemeHust AJ151 CAMOCTOATENbHOM PadoThI 00yYAOIUXCS
1. [Tomernenust AJ1s1 CaMOCTOSITENIBHOM paboThI oOyuaromuxcs — ayautopust Ne 111a, ocHa-
LIEHHAs! KOMIIBIOTEPHON TEXHUKOMU C MOJIKIIOYEHUEM K ceTh « THTEpHET».

IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssle VIC-120 d3
5 Cymmnenbiit mkad CHOJI 58/350.
6 BoiTsoxHbIe KadsI (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnekTpuueckas IInuTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTALUN
0o0ydJaronmxcs

31



COJIEP)KAHUE

1. KomneTeHIInu 1 1X HHIAUKATOPHI, POPMUPYEMBIE B IPOIIECCE OCBOCHUSI TUCIUIUIAHEI .........vveeevenns. 33
2. [loka3zarenu, KpUTEPUU U LIKAJIA OLICHUBAHUS UHIUKATOPOB JOCTUKEHUS KOMIETEHIUH .......c.n..ee.. 33
3. TunoBsie KOHTPOJBHBIC 3a/laHUs] W (WJIM) WHBIE MaTepuaibl, HECOOXOIMUMBIE ISl OIEHKH 3HAHWH,
YMEHHUH, HABBIKOB U (MJIH) OTIBITA AEATEIbHOCTH CPOPMHUPOBAHHBIX B IMPOLIECCE OCBOCHUSI TUCIUTUTMHBI36
4. Meroauueckue mMaTepuaibl, ONPEAeIISIIOIUe TPOLEAYPhl OLICHUBAHUS 3HAHWW, YMEHUW, HABBIKOB U

(M7M) OTIBITA AEATENBHOCTH, XapaKTEPU3YIOUINX CPOPMUPOBAHHOCTD KOMIIETCHILIUH «...c.veeuvenreveeneenaene 36
4.1. OreHoYHBIE CpeAcTBa Uil TPOBEACHHMS TEKYIIEro KOHTPOJS, B TOM 4YHCIE B Mpolecce
MPAKTUUECKOM TTOITOTOBKH .....uvveeeuereerntreenireesteeessteesseessuseesauseesasseessseessseessseessseeessseesssseesnsseesssseessseeens 36
4.1.1. OrieHUBaHUE OTYETA MO TAOOPATOPHOM PAOOTE ....eeevvienireeniieiieeiiesiteeieesiteeieesieeenteesareenseeseeeenes 36
4.1.2. TECTUPOBAHUE. ... eeeeueeeeeniteeeiieestteestteesatteesateeeaustesaseeessteesasteeeasaeesasteesnseeenabeeensseeasseesnaeessseesnns 37
T NG T YAv ¥ 43 17 0 s 1 SRR 40
4.1.4. KOHTPOTBHAST PADOTA. ... eeuveeutierureertieriteetiesteenteessteeseesseeeseessseasseessseaseessseenseesnsessseessseenseesssesnses 40
4.2. Ilpouenypsl ¥ OLIEHOYHBIE CPEICTBA AJISI TPOBEACHUS MPOMEXKYTOUHON ATTECTALIUU. .....eeeeennereennnn. 41
B2 1. BATCT .. eeiiee e ettt e ettt e e et e e e et e e e e ta e e e e e t—a e e e e aa—aee e e taaeeaaabaaeeaabaaaeeaabaeaeeataeaeeaanraaeeeaaraeas 41
T G ) et ) (<) CUT U U RO 41
4.2.3. KypcoBast pa00Ta / KYPCOBOM TIPOCKT .....vveeruveeesurreesureeennseessssesesssessssseessseeesssessssssesssseesssseessseesnes 47

32



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 HNPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHKAIIUOHHBIX TEXHOJIOT U

Kon u HaumeHoBanue Dopmupyemsie 3YH Hanmeno-
WHJUKATOpa 10CTH- BaHHE OLe-
KEHUs 3HaHUS YMEHUS HaBBIKU HOYHBIX
KOMIIETEHIIMHU CPEICTB
N-lonk-1 Hcnons- | O0yuaromuiicss moia- | OOyuatomuiics OObyyarormmiics Tekymas
3yeT OCHOBHBIE 3aKO- | )KEH 3HaTh: CBS3b | JIOJKEH YMETh: | IOJDKEH  BIAAETh | aTTecTa-
Hbl €CTECTBEHHOHA- | MEXJAY  CTPOEHHMEM | CAMOCTOSITEIBHO COBPEMEHHOM XH- | LIUA:
VYHBIX  JUCLUHUIUIMH | BEIIECTB U UX XUMHU- | paboTaTh € y4ed- | MUUYECKOH TEepMH- | - OTYET IO
JUIL pELeHHWs CTaH- | YeCKUMM  CBOMCTBa- | HOM M CpaBOYHOH | HOJorued B oOuma- | mabopa-
JapTHBIX  33Ja4 B | MH; OCHOBHBIE XHMM- | JINTEPATypOH; HC- | CTH XUMHUHU HEOp- | TOPHOM pa-
00JIaCTH  TPOU3BOJ- | YECKHE 3aKOHBI U TO- | IOJB30BaTh CBOM- | TAHUYECKON u | bore;
CTBa, MepepabOTKU U | HATHUS; MPAKTUYECKOE | CTBA XUMHUYECKHX | aHATUTUYECKO, - YCTHBIH
XpaHEHHsI  CEJIbCKO- | IPUMEHEHHE HEKOTO- | BEIIECTB B JJAOOpa- | OCHOBHBIMHM HaBBI- | OTBET.
XO03SMCTBEHHOM TIPO- | PhIX HEOPTAaHMYECKHX | TOPHOM H TMPOU3- | KAMU OOpAIEHUs C | - TECTHPO-
OYKIUM C TPUMEHE- | BELIECTB B CEJIbCKO- | BOJCTBEHHON nabopaTopHBIM BaHUE
HUEM HH(OPMALMOH- | XO3SHUCTBEHHOM MpO- | MPAaKTUKE C MpH- | 000pYJOBaHUEM U
HO- u3BozactBe (51.0.35 - | MenenueM wuH(poOp- | mocynoi; 3HaHus- | [Ipomexy-
KOMMYHUKAlUOHHBIX | 3.1) MAaIlMOHHO- MH IO TE€OpEeTHUYe- | TOYHas art-
TEXHOJIOT Ul KOMMYHMKAIIMOH- | CKUM OCHOBaM CO- | TECTalus:
HBIX  TEXHOJIOTMH | BDEMEHHBIX METO- | - DK3aMEH
(b1.0.35-VY.1) JIOB aHasm3a
(b1.0.35 -H.1)

OIIK-5. Cnoco0eH K y4acTHIO B MPOBEACHUU SKCTICPUMEHTAIBHBIX

HOU NeATEILHOCTH

HCCIICIOBaHUH B MPOdeCcCHOHAb-

Kon n naumenosanue ®opmupyemsbie 3YH
WHIUKATOpa JTOCTHXKE- 3HAHUA YMEHUS HaBBIKA
HUS KOMIIETEHIINU
Ul-1onxs IIpoBogut N OO0yyaromuiicst JOHKEH .
A POBOZ OOyyJaromuiicss JOKEH y 1 5 OObyyarormmiics JIOJI-
AKCIIEPUMEHTAILHBIC yYMETh: MPOBOIUTH (-

HUCCIIENOBAaHUA B 00Ja-
CTH TIPOU3BOJCTBA U
nepepaboTKH  CeTbCKO-
XO34MCTBEHHOM  MpO-
TYKIHH

3HaTh: LEId U 3a7a4yu
MPOBOAMMBIX HCCIENO0-
BaHUMW, METOAbI MPOBE-
JICHUSI DKCIICPUMEHTOB
n HaOmromeHuii, 0000-
meHuss U 00paboTKH
nHpOpManuMu, COCTaB-
JIEHUE OTYETOB TO pe-
3yJapTaTaM  TPOBEJCH-
HBIX  DKCIEPUMEHTOB-

(b1.0.35-3.2)

3UKO-XUMHUYECKUE pac-
YCThI; IIPOTHO3UPOBATH
HarpaBJIeHUE camo-
IIPOU3BOJIBHOIO IPOTE-
KaHUs IIPOLIECCOB;
II0JIb30BATbC  OCHOB-
HbIMH HEOPIaHUYECKH-
MU pEaKTHaMH, pacTBO-
pUTEISIMH M XUMHUE-
CKOHU II0Cy 101 -
(b1.0.35-VY.2)

KEH OCHOBHBIMH TIpHe-
MaMH PabOTHI C XUMH-
YECKON TOCy10i 1 000-
pyIOBaHHEM; METOIaMU
BBITIOJIHEHUST  DJIEMEH-
TapHBIX J1A0OPAaTOPHBIX
XUMHAYECKHX HCCIEIO0-
BaHUU B 0OJIACTH MPO-
dbeccuoHanbHON  Jesi-
tensHOCTH -(B1.0.35 —
H.2)

2. [Toka3aTe/iu, KpUTEPUH U IKAJIA OLEHUBAHUSA HHIAMKATOPOB JOCTHKEHUsI KOMIIeTEeHIUii

N /-1onk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCUUILIUH ISl pELICHUsI CTaHIapT
HBIX 3a7a4 B 00JacTH MPOU3BOJICTBA, MEPEPAOOTKH U XPAHEHHUS CENbCKOXO03UCTBEHHON MPOTYKIMH C
MPUMEHEHHEM WH()OPMAaIlMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

Tloka3arenu

Kputepun mikana oueHUBaHUS Pe3yIbTaTOB 00yUEHUS 110 TUCIUITIIMHE




OLICHUBAHUA HenocraTtounsrii JlocTaTOYHBIH Cpennmii Bricokuii
(©opmupyembre YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3YH)
b1.0.35-3.1 OO6yuarommiics He | OOy4Jaronuiics OOyuarommiics 3Ha- | OO0ydarommiics
3HAET CBS3b MEXAY | cabo 3HAeT CBSA3b | €T  CBA3b  MEXKIY | 3HAET CBA3b MEX-
CTpPOEHUEM BE- | MEXJy CTPOCHHMEM | CTPOCHHEM BEIIECTB | Iy CTpOCHHEM
HIECTB U MX XMMHU- | BEIIECTB U HUX XH- | I MUX XUMHUYECKMMHU | BEIIECTB U  HUX
YECKUMH CBOM- | MUYECKMMH CBOW- | CBOWCTBaMH; OCHOB- | XUMHUYECKHUMH
CTBaMH; OCHOBHBIE | CTBAMU; OCHOBHBIE | HbIE XUMHYECKHUE | CBOMCTBAMH; OC-
XUMHYECKHE 3aKO- | XHMUYECKHE 3aKO- | 3aKOHbl M TIOHSTHS; | HOBHbIE XHMHYeE-
Hbl W TIOHATHS; | HBl W  TIOHSTHUS; | IPAKTUYECKOE TIPHU- | CKHE€ 3aKOHBI U
MPAKTHYECKOE MPAKTHYECKOe MEHEHHE HEKOTOPBIX | MOHSTUS;  IpakK-
IPUMEHEHUE HEKO- | IPUMEHEHUE HEKO- | HEOPIraHUUYECKUX TUYECKOE NpPHUMeE-
TOPbIX HEOPraHU- | TOPHIX HEOPIraHU- | BEUIECTB B CEJIbCKO- | HEHUE HEKOTOPBIX
YECKUX BEUIECTB B | UECKHUX BEUIECTB B | XO3SMCTBEHHOM HEOpPraHUYECKUX
CEJILCKOXO035H- CEJILCKOXO035H- MPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IPOM3- | 3HAYUTEIbHBIMU CKOXO03MCTBEH-
BOJICTBE BOJICTBE ommOKaMd U  OT- | HOM TNPOU3BOJCT-
JenpHBIMU  TIpoOe- | Bec  TpeOyeMoi
JamMu CTENEHbIO MOJIHO-
Thl U TOYHOCTH
b1.0.35-V.1 OO6yuatomuiics He | OOyyaromuiics OO6yuatommiics yme- | OOydaromnuiics
yMeeT  caMmocCTos- | cmabo yMeeT caMmo- | €T CaMOCTOSITENIbHO | YMEET CaMOCTOs-
TEJIBHO PaboTaTh C | CTOSATENBHO pabo- | paboTarh ¢ yueOHOIH | TenbHO paboTaTh
y4eOHOH U cmpa- | TaTh ¢ y4eOHOW W | M CIPaBOYHOM JUTe- | C  ydeOHOH U
BOYHOM JIUTEpATy- | CIPAaBOYHOU JIMTE- | paTypOH; HCIOJIb30- | CIIPABOYHOM  JIH-
pOM; HMCIOJB30BaTh | paTypoOH; HCHOJb- | BATh CBOMCTBAa XH- | TEpaTypoil;  HC-
CBOWCTBAa XHMHYE- | 30BaTh  CBOKCTBA | MUYECKHMX BELIECTB C | IMOJIb30BATHh CBOW-
CKHX BEIIECTB B | XUMHUYECKMX  Be- | HE3HAYUTEIbHBIMU CTBa XMMHYECKUX
nabopaTopHOil U | miecTB B Jalopa- | 3aTpyJHEHUSIMH B | BEUIECTB B J1abo-
MIPOU3BOJICTBEHHON | TOPHOW H TIPOUW3- | JaOOpaTOPHOM W | paTOPHOH W TIpO-
[IPaKTUKE BOJICTBEHHOH IIPOU3BOJCTBEHHON | U3BOJCTBEHHOU
MpaKTHKE MpaKTHKE MIPaKTUKE C Tpe-
Oyemoii  crerme-
HBIO TOJHOTHl U
TOYHOCTH
b1.0.35-H.1 OO6yuatommiics He | OOyuaromuiics OOyuatommiics Bia- | OOydaronuiics

BJIaJIEET COBPEMEH-
HOM  XMUMHUYECKOU
TEPMHUHOJIOTUEH B
00J1acTH HEOpraHu-
4eCcKOM XUMHH, OC-
HOBHBIMU HaBBIKa-
MU oOparieHust ¢
71a00paTOPHBIM
obopynoBaHueM U
MOCYZ0; 3HAHUSA-
MU TIO TeopeTuye-
CKHMM OCHOBaM CO-
BPEMEHHBIX METO-
JIOB aHaJIM3a

ci1abo BIIaZEeT Co-
BPEMEHHON XHUMHU-
YECKOM  TEpPMHUHO-
JIOTHEH B 00acTu
HEOPraHUYeCKOM
XUMHH, OCHOBHBI-
MM HaBBIKAMH 00-
pamenust ¢ Jabo-
paTopHBIM  000pY-
JIOBaHWEM U TIOCY-
IOW; 3HAHUSIMHU II0
TEOPETUIECCKIM
OCHOBaM COBpE-
MEHHBIX METOJIOB
aHanmza

JIeeT  COBPEMEHHOM
XUMUYECKOU TEpMU-
HOJIOTHEN B o0nactu
HEOPraHUYECKOMN
XUMHUH, OCHOBHBIMU
HaBbIKaMHU oOpare-
HUA ¢ jabopatop-
HBIM 00OpYAOBaHU-
€M W TOCYJIOW; 3Ha-
HUSMH [0 TEOpEeTH-
YECKUM OCHOBaM
COBPEMEHHBIX METO-
OB aHanM3a C He-
OOoNBIIUMH  3aTPYI-
HEHUSIMU

CcBOOOIHO Biaje-
€T COBPEMEHHOU
XUMHUYECKON
TEPMUHOJIOTUEN B
obyacTu Heopra-
HUYECKOM XUMHHU,
OCHOBHBIMH
HaBbIKAMU 00pa-
meHust ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
CyJOi; 3HAHUAMU
o  TeopeTuye-
CKUM  OCHOBaMm
COBpPEMEHHBIX
METOJIOB aHaJu3a
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¢ Tpedyemoii cre-
MCHBIO  TOJIHOTHI
1 TOYHOCTH

N-1omk-5s Crioco6eH MpOBOIUTH 3KCIIEPUMEHTAILHBIE MCCIEI0BAaHUS B O0JIACTH MPOU3BOJACTBA U
nepepabOTKH CeTbCKOXO03MCTBEHHOW MPOAYKITHH.

paboThl ¢ XUMHUYe-
CKOM TIOCYIOM U
000pyI0BaHUEM;

METOJaMHU  BBIIOJI-
HEHUSl JJIeMEeHTap-
HBIX JIa0OPAaTOPHBIX

HaBBIKAMH PabOTHI
C XMMHYECKOH IO-
cynoi u obopymao-
BaHUEM; METOJaMHU
BBIMIOJTHEHUS  3JIe-
MEHTapHbIX  J1abo-

OOTBHI C XUMHYECKOU
ocyoi 1 06opya0-
BaHUEM; METOJJaMH
BBITIOJTHCHUSA DJIC-
MEHTapHBIX Jabopa-
TOPHBIX XUMHUYCCKUX

[Toxazarenu Kputepunu mikana olleHUBaHUsI pe3yIbTaTOB 00yUYEHUS MO JUCIHUILTNHE
OILICHUBAHHUS - - o o
Henocratounsrit JlocTaTo4yHbIH Cpennuii Bricoknii
(Dopmupyemblie
3VH) YpOBEHb YpOBEHb YpOBEHb YpOBEHb
b1.0.35-3.2 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics 3Ha- | OOydarommiics
3HACT IeJIH U 337a- | cmabo 3HAeT IeNI U | €T LeTU U 3a/1a4u 3HAET IIeNIU U 3a-
YU MPOBOJIUMBIX 3aJ]a41 IPOBOH- MPOBOAMMBIX UCCIE- | Jaud IPOBOJU-
WCCJICIOBaHMIA, Me- | MBIX UCCIIEJIOBA- JIOBaHH, METOIBI MBIX UCCIIEZIOBa-
TOJbI POBEICHUS | HUM, METOJIbI IPO- | IPOBEJCHUS 3KCMe- | HUM, METO/bI
OKCIIEPUMEHTOB U | BEJICHUS DKCIIEPU- | PUMEHTOB M HAONIO- | TIPOBEICHHUS IKC-
HaAOJIFOIEHUH, MEHTOB U HAO0JIIO- IIEHUH, 0000IIIeHNS MIEPUMEHTOB U
00001IEeHns U 00- JeHui, 00001IeHus | 1 00pabOTKH UH- HAOJIIOICHUH,
pabotku uHdopma- | u 06pabOTKH UH- dbopmaruu, coctaB- | 00001IeHHS U 00-
IIUU, coCTaBieHue | Gopmarmmu, co- JIEHUE OTUYETOB 1O pabotku uHpOp-
OTYETOB I10 pe- CTaBJICHHUE OTYETOB | pe3yJbTaTaM IMpoBe- | Malllu, COCTaB-
3yJbTaTaM MpoBe- | MO pe3yJbTaTam JEHHBIX SKCTIepH- JICHUE OTYETOB 110
JEHHBIX 3KCTIepU- MPOBEJCHHBIX 3KC- | MEHTOB C HE3HAUU- | pe3yJbTaTraM
MEHTOB MIEPUMEHTOB TETHHBIMHU OIIMOKA- | MPOBEIEHHBIX
MU U OTAEIbHBIMU AKCIIEPUMEHTOBC
npobenaMu Tpedyemoii ¢ Tpe-
OyeMoii cTerme-
HBIO TTOJIHOTHI U
TOYHOCTH
b1.0.35-V.2 OO6yuarommiics He | OOydJaronuiics OO6yuarommiics yme- | OOydarommiics
yMeeT MPOBOJAUTH | clabo yMeeT Mpo- | €T MPOBOJUTH pac- YMEET MPOBOIUTH
pacyeTsl; MPOTHO- | BOAUTH PACUEThI; YeThl; IPOrHO3UPO- | pacueThl; MPOrHO-
3UpOBATh HAMPAB- | MPOTHO3UPOBATH BaTh HaNpaBlICHUE 3UpPOBATh
JICHHE CaMONpPOM3- | HalpaBJeHHE ca- CaMOIIPOU3BOJILHOTO | HalpaBJIEHUE ca-
BOJILHOTO TIPOTEKA- | MOIIPOU3BOJIBHOTO | MPOTEKAHUS MPOIEC- | MOIIPOU3BOJIBHO-
HUS IPOLIECCOB; MPOTEKaHus Mpo- COB; MOJIb30BATHCS ro IpOTeKaHus
MOJIb30BaTHCS OC- I[[ECCOB; MOJIH30- OCHOBHBIMH HEOpPTra- | MPOLECCOB; MOb-
HOBHBIMHU HEOpra- | BaTbCsl OCHOBHBIMHU | HUYECKHMH PEAKTU- | 30BAaTHCS OCHOB-
HUYECKUMH peak- HEOPraHMYECKUMHU | BaMH, PACTBOPHTE- HBIMH HEOpTaHU-
TUBaMH, paCTBOPU- | pEaKTUBAMU, pac- | JSIMH U XMMHYECKON | YECKHUMH peaKTu-
TEJSIMU M XUMHUYE- | TBOPUTEISIMU U MOCY/IOW C HE3HAYH- | BaMU, paCTBOPHU-
CKOM mocyiou XUMHYECKOM MOCY- | TEIbHBIMU 3aTPY/I- TEJISIMU U XUMH-
nou HEHUAMU YECKOW MOCy101
¢ TpeOyemoii cTe-
MIEHBIO TTOJTHOTHI
Y TOYHOCTHU
b1.0.35-H.2 OO6yuarommiics He | OOy4Jaronuiics OOyuatomuiicst Bma- | O0yuaromuiics
BJIaJICET HaBBIKaMHu | cabo BJIQJICET | J€eT HaBBIKAMU pa- | CBOOOJHO BIaJie-

€T HaBBIKAMH pa-
OOTEI ¢ XUMHUYE-
CKOM MoCyI0M 1
obopyoBaHuEM;
METO/IaMH BbI-
ITOJTHEHUS DJIe-
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XUMHNYCCKUX Huc-
clienoBa”Huii B 00-
nactu tpodeccuo-
HAJILHOU  JeATEINb-
HOCTH

pPaTOPHBIX XUMUYE-
CKHUX  HCCJeI0Ba-
HHUii B o0xactu
npodeccuoHab-

HOM JeSITeNHLHOCTHU

HCCIIEN0BAHUN B 00-
nactu mpodeccuo-
HaJILHOH JIeATeIILHO-
CTH C HEOOJIBILIUMH
3aTpyIHEHUSIMU

MCHTApPHBIX JIa-
OOpaTOPHBIX XU-
MHUYECCKUX HUCCIIC-
IOBaHUU B 00J1a-
CTH podeccHo-

HaJILHOU Jies-
TEIBHOCTHUC TpPE-
Oyemoii cTerme-
HBIO ITOJTHOTHI U
TOYHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE 115l OLEHKH

3HAHUI, YMeHUIi, HABLIKOB M (MJ1H) ONBITA JeATeJbHOCTH c()OPMUPOBAHHBIX B Mpoliecce

OCBOCHHUSA JUCIHUIIJINHBI

TumnoBbie KOHTPOJILHBIE 3aJIaHUsI U MaTepUaibl, HEOOXOIUMBIC ISl OIICHKW 3HAHWH, YMEHUN U

HABBIKOB, XapaKTEPU3YIOMUX O0a30BbI STanm (OpPMUPOBaHUS KOMIETCHIIMA B MPOILECCE OCBOCHUS
OIIOII, coneprkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1.

2.

3.

4,

XVMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE 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-
"ol cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XYMHS HEOpraHWYeCcKasi ¥ aHAIMTUYECKas | METOJAMYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 0OyJaromIuXcs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXUMHS U arpono4yBoBesienne, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlecrpukosa E.
C. ; IOxHno-Ypansckuit 'AY, UuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. Hoctyn u3 JIOKaJIbHOM CEeTH HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL BBITIOJIHEHUS KOHTPOJIBHOU paboThI sl CTYJIEHTOB arpOHOMHYECKOro (hakyabTeTa (3a04Hast
dbopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XUMUS HEOpPraHUYECKasi U aHAIMTUYECKas [DJIIEKTPOHHBINA pecypc]: METOUYECKHE YKa3aHUs K
1ab0OpaTOPHBIM 3aHATUSM IO JUCIHIUIUHE IJI OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnoruu . Muacckoe: HOxno-Ypansckuit I'AY, 2020 .27
c. Jocryn u3 nokaneHoi cet MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToauyeckne MaTepuabl, ONpeaesiioliue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YIOIIUX C(hOPMUPOBAHHOCTH KOMIIETEHIIUIT

B nmanHOM pa3zjene MEeTOAMYECKHE MaTepHalIbl, ONMPECISIIONME MPOLEIyphl OIICHHUBAHUS 3HA-

HHM, YMEHHI, HABBIKOB U(MJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XUMUS HEOPTraHMYECKasl U aHa-
JIUTUYCCKaAg», HpI/IBeI[eHI:I HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy nu3 I/ICHO.HI:ByeMBIX BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBaEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YyJarOIUXCsl.

4.1. OueHouHble cpeaACTBA AJis1 NPOBeIEeHUS TEKYIIero KOHTPOJIsl, B TOM YHCJe B Mpolecce

NMPAaKTHYECKOH MOATOTOBKH

4.1.1. OuennBanue oT4yeTa MO JadOpaTopHOIl padoTe
OtyeT Mo 1abopaTopHO paboTe MUCIIOIB3YETCS JIs OIICHKHU KaueCcTBa OCBOCHUS O0YyJaroITUMCS

OCHOBHOH Mpo(ecCHOHATbHONH 00pa30BaTeIbHON MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepxaHue u gopma oTueTa 1o JadbopaTopHbIM paboTaM MPHUBOJIUTCS B METOJIUYECKUX yKa3aHUSX K Ja-
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6oparopubM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
JI0 CBEACHUS 00yJarOIMXCs B HaUaJle 3aHATHH.

Ne OueHoYHbIE CpeICTBA Kon n naumenoBanue
Tunosele KOHTPOJIBHBIC 3a/IaHUA U (I/IJ'II/I) HWHBIC MaTCpHaJIbl, H€O6XOZ[I/IMI>IC I/IHI[I/IKaTopa KOMIICTCH-
JUTSL OLICHKW 3HAHWM, YMEHUHM, HABBIKOB U (MJIM) OIBITA JEATEILHOCTH, Xa- MU
pakTepusyonmx cHOpMUPOBAHHOCT KOMIIETEHIINI B MPOLIECCE OCBOCHUS
JUCITUTTMHBI
1. 1. Yto Ha3bIBaeTCS KOMILIEKCOM? N-1onk-1 Hcnons3yet
2. ChopmynupyiTe MOHATHE OKUCIATEINS. OCHOBHBIE 3aKOHBI €CTe-
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. CTBEHHOHAYyYHBIX JHC-
4. Yto Takoe nuranmg’? UUAIUIMH U1 PELIEHUs.
5. YTo Ha3BIBaIOT KOHCTAHTON HECTOMKOCTH KOMILIEKca? CTaHIAPTHBIX 3aJa4 B
00J1acTH TPOU3BOJICTBA,
nepepaboTKu W XpaHe-
HUS CEJIbCKOXO03511-
CTBEHHOM NPOAYKIIUU C
NpUMEHEHHEeM HHQOp-
MalHOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI
2. | 6. ®akTOpHI BIUSIOIINE HA CMELIEHUE XUMUYECKOTO PaBHOBECHSI? N-1onk-slIpoBoaut
7. IlpuBenute mpuMepbl MEKXMOJIEKYJISIPHBIX U BHYTPUMOJEKYJISIP- | SKCIEPUMEHTAIbHBIE
HBIX OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH. uccienoBanusi B 00ma-
8. [IpuHLIUIT TUTPUMETPUUECKOTO aHAIIN3A. CTM TPOU3BOACTBA U
9. IlpuHLIMN TPAaBUMETPUUECKOTO OMPEICICHUS nepepaboTKU  CeIbCKO-
10 UaaukaTopsl, B 3aBUCUMOCTH OT TUIIA TUTPOBAHUSA XO3SIICTBEHHOM npo-
JTYKLIHUU

OTyYeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YI0-

BJIETBOPUTEIBHO», «HEYIOBJICTBOPUTEIHHO» UM OLEHKON «3a4T€HO», «HE 3a4Te€HO». OleHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIS
MOJIOYKUTEIBHBIX OIEHOK («OTIHYHO», «XOPOIIO», «YAOBICTBOPUTEIBHO»). OIlleHKa 00BABIIETCS 00Y-
YaloleMycsl HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

Ixana

Kpurtepuu onennBanus

OlLleHKa «3a4TEHO»

- - I3JIOKEHUE MaTepHuaa JOTUYHO, TPAaMOTHO;
- cBOOOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

- YMCHUC BBICKA3bIBaTh U 000CHOBAaTHL CBOU CYKIACHUSA IIPU OTBCTC HA KOH-

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIHA.

- OTCYTCTBUC H€O6XO,Z[I/IMI:IX TCOPCTUUCCKUX 3HaHHﬁ;

O1LeHKa «HE 3aUTEHO»

- ONyIIEHBl OMMOKHU B ONpPEAETCHUN MOHATUN U OMHCAHUM XUMHYECKHX
3aKOHOB, SIBJIEHUM U IPOLECCOB, UCKAXEH MX CMBICI, HE PELIEHBl pPACYET-
HBIE 33]1a4H;

- HE3HaHME OCHOBHOTO MarepHaja ydeOHOW HporpaMMbl, JOITYCKAIOTCS
rpyOble OUIMOKH B U3JI0KEHHH, B HATMCAHUH YPABHEHHH peaKkiuil.

4.1.2. TectupoBanue

TectupoBaHue UCTIONB3YETCS Ul OLIEHKHM KaueCcTBa OCBOEHHUS OOYyYaroLIMMCS OCHOBHOHW MpO-
(beccroHanbHON 00pa3oBaTEIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM JUCLHUILIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33aHUMN, MO3BOJISIOUIMNA YIIPOCTUTH IPO-
LeAypy U3MEpEeHMsl 3HaHUN M yMeHHH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
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(hOpMyJIHPOBKOI BOMPOCOB M MPEIJIOKEHUEM BBIOPATh OJIMH MPABUIBHBIA OTBET U3 HECKOJBKUX BapHu-
AQHTOB OTBETOB.

Or11eHOYHBIE CPEJICTBA

TunoBbIe KOHTPOJIBHBIC 3a1aHUS U (WJIH) WHBIC MaTePHAITbI, HEOOXOIUMBIC ISt

Kon 1 nammeHoBaHue

15?1 OIICHKW 3HAHWM, YMEHUW, HaBBIKOB U (WJIM) OIbITA JACSTEIBHOCTH, XapaKTepH- HWHIMKATOpa
3YIOIUX CHOPMUPOBAHHOCTh KOMIIETEHIIUH B MPOIECCE OCBOCHUS JTUCIIUILIH- KOMIIETCHIIUU
HBI

1. 1. Kakue snekTpoHHBIE KOH(Urypanuud B aToMe peanu3oBaTh HEBO3- | M/I-lonk.1 Mcnomns3yer

moxHo: 1) 1p?%, 2) 2p’, 3) 3s%, 4) 312, 5) 3d°, 6) 4s™:

a)l,2,3,6;

0)2,3,4,5;

B) 1, 2,4, 6;

r)3,4,5,6.

2. Hemerainueckue CBOMCTBA y 3JIEMEHTOB A TpyI YCHIJIMBAIOTCS:

a) ClieBa HaNpaBo M B TPYNIaX CBEPXY BHU3;

0) cripaBa HaJeBO M B IPYMIaX CHU3Y B BEPX;

B) CIIpaBa HAJIEBO U B IPYMIIAX CBEPXY BHU3;

I') ClIeBa HANPaBo U B IPYIMIAX CHU3Y B BEpX.

3. DHeprust HOHU3AIMHU 3JIEMEHTa — 3TO KOJIMYECTBO IHEPTUH, KOTOPOE:
a) BBIICISIETCS TIPU MPEBPAIIECHUH TOJI0KHUTEIBHO 3apSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOOXOOMMO 3aTpaTHTh JAJIS MPEBPAIICHUS HEUTPAJIbHOTO aToMa B
MOJIOKUTEIILHO 3apsHKEHHBIN HOH;

B) BBLACTSETCS NPU NPEBPALICHUH HEUTPATBbHOrO aromMa B TOJOXKH-
TEJIFHO 3apsKEHHBII HOH;

T') MOJTy4aeTcs MPH MPEBPALICHUHN MOJIOKUTEIBHO 3apsSHKEeHHOTO0 HOHA B
HEUTpAJIbHBIN aTOM.

4. Xumuueckasi cBs3b B MOJIEKyJIax Opoma U OpOMOBOJOpOJa OTINYA-
IOTCSL:

a) CMEIEHUEM 3JIEKTPOHHOM Mapbl K aTOMy ¢ OOJIbIICH 3JIeKTPOOTpU-
[aTeIbHOCTHIO;

0) Y4MCIIOM 3JIEKTPOHOB, IPUHUMAIOIINX Y4acTHE B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJCHTHBIX 3JIEKTPOHOB y aTOMOB BOAOPO/Ia U Opoma;

I') YACJIOM OOIIUX AJIEKTPOHHBIX Tap.

5. B paay Bemects8 NaOH — Mg(OH)2 —AI(OH)s ...

a) CBOMCTBA HE U3MEHAIOTCS, TAK KaK BCE BEILECTBA — TUAPOKCU/IBI Me-
TaJUIOB OTHOTO Hepuoa;

0) OCHOBHBIE CBOWCTBA YCHJIMBAIOTCS, TaK KaK YBEJIUYHBAETCS YHUCIIO
THIPOKCOTPYIIIT;

B) CBOWMCTBAa M3MEHSIOTCS MEPUOIUYECKH, TaK KaK BO3pacTaeT 3apsf
A7pa aToMa;

I') KUCJIOTHBIE CBOMCTBA YCHMIIMBAIOTCS, TAK KAK YMEHBIIACTCS PAJANYC
aTOMOB METaJUIOB.

6. Uemy paBHa cymma Bcex KOI((UIIMEHTOB B YpaBHEHHH PEAKIIMU
TEPMaHUs CO CMEChIO A30THOM U XJIOPOBOJIOPOJAHOM (COJITHOM) KUCIOT?
O6pasyercs xmopua repmanus (IV), a okucnurens npuoOperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
TUCHUIUIAH JUIsSl perie-
HUS CTaHAApPTHBIX 3a-
na4q B 00JIaCTH TIPOM3-
BOJICTBA, IepepabOTKH
U XpaHEHHUS CEeJIbCKO-
XO34MCTBEHHOW  TIPO-
OYKIUH € TPUMEHEHU-
eM  HMH(POPMALUOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI
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7. Ilpn AeUCTBUM KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTBI U MEIU Ha
uccaeayeMoe yaoopenue Boieauics Oypelit ra3. [lpu neicTBum memno-
YM OIIYIIAJICS 3aax HamaTblpHoro cnupra. Jlannoe ynobpenue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMuI;

I') aMMHUa4Hasl CEJIUTpa

8. Psn, He comepxkammmii d-2JIeMEHTOB ...
a) TUTaH, BAaHAIUM, XPOM, IIUHK;

0) kanmii, kpeMHH#, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, ATIOMUHUHI, cepa, XJIOop.

1 Ha Bo3ayxe IIEIOYHBIE METAUIBI OBICTPO OKUCISIOTCS, TOITOMY HUX
XPaHSIT:
a) MO/ CJI0EM PACTUTEIHHOIO Macia;
B) MO/ CJIOEM 3THJIOBOTO CIIUPTA;
0) Mo cioeM Ba3eIMHOBOIO Macla;
r) B atMoc(epe aproHa.
2 C HauMEHbIIIEH CKOPOCTHIO MPOTEKAET PEAKIUS MEXTY:
a) Jkene3HbIM IBo3/1eM U 4%-HbIM pacTBOpoM CuSOy;
0) xene3Hou cTpy)ko u 4%-aeiM pacTBopoM CuSOy4;
B) kesie3HbIM IBo3zieM u 10%-ubiM pactBopoM CuSO4;
r) s)xkene3Ho cTpykkor U 10%-ubiM pactBopoM CuSOy4.
3 Kakoii pactBop Oyzer Ha3pIBaThCs 1-MomsipHbIM (1 M.):
a) Eciu 1 mosb BemecTBa conepkutes B 1 1 pactBopa.;
6) Ecau 1 mounb BemmecTBa coaepskutcst B 1000 T pacTBopuTens;
B) Ecniu 1 monb BemectBa cogepxkutcsa B 100 T pactBopa;
r) Ecnu 1 mons BemectBa coaepxutcs B 1000 r pactBopa.
4 CKOJIBKO MOJICH TUIIPOKCHUA Kaausi HEOOXOAMMO B3STh, JUIsl IIPUTO-
ToBieHus 3 17 M pactBopa:
a) 2,3;
0)2,1;
B) 0,21;
r)21.

N-1omnk-sIIpoBoaut
AKCIIEPUMEHTAILHBIC
HUcclIenoBaHnsa B o0Jia-
CTH TIPOU3BOJICTBA W
nepepaboTKH  CEIIbCKO-
XO34MCTBEHHOW  TPO-
TYKITHH

[To pe3ynbTaram Tecta 00ydaromeMycsl BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILI0», «yJIOBIIE-

TBOPUTCIIBHO» HUJIN «HCYAOBJIICTBOPHUTCIBHO>.

Kpurtepuu onennBanus orBeTa (Tabdi1.) TOBOIATCS 10 CBEACHUS 00YUYaIOMUXCS 10 Hadalla TECTH-

poBanusi. Pe3ynbrat TecTUpoBaHUs 00BSIBIAETCS 00yYaloUIeMyCsl HEOCPEICTBEHHO ITOCIIE €0 CAaYH.

Likaa (%o apamsz oTseron
OneHka 5 (OTJIMYHO) 90-100
Orenka 4 (xopo1io) 70-89
Onuenka 3 (yA0BJIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) meHee 50

TecToBbIC 3a1aHNA U3JI0KEHBI B METOIMYECKUX YKA3aHUAX:
X¥MHs HeOpraHudeckas M aHaJuTU4ecKas [DJIEKTpOHHBIN pecypc] : METOAMYECKUE YKA3aHUs Ul ca-
MOCTOSITEBHON PAabOThl MO IUCHMILIMHE s CTYACHTOB arpoHOMHYECKOro (akyinbrera / COCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. [lectpukosa ; IOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
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run .— Muacckoe: IOxno-Ypansckuit 'AY, 2020 .— 44 c. — loctyn u3 jnokaibHOM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBIN OTBET

Y CTHBIN OTBET MPOBOIUTCS JIJISI KOHTPOJIISL YCBOCHUS CTYIEHTOM 00pa30BaTeIbHON MPOTPaMMBI 110
pazaenaM JUCHMIUIMHBIL, OpraHU3yeTcs Kak yuyeOHOe 3aHSTHE B BUAE coOece0BaHMs MPENoaBaTes ¢
oOydaromumucs. Bormpocs! K 3aHSATHIO H3JI0KEHBI B: XUMHS HEOPraHWYECKas M aHAIUTUYECKAs | METO-
TUYECKHE YKa3aHUs K JJaOOpaTOPHBIM 3aHATHUSIM 10 AWCHUIUTMHE (ouHas Gopma oOydeHus) [mis o0y-
YaIOLIUXCS [0 HAMpaBJIEHUAM MOJATOTOBKU: ATPOXHUMHS U arpornoyBoBefeHue, Arponomus, CagoBoji-
CTBO, TeXHOJOTHUsI MPOU3BOJICTBA U MEPEPAOOTKH CEIbCKOXO03SUCTBEHHOM mpoaykuuu] / coct.: [lokaru-
noBa A. H., [Tectpukosa E. C. ; FOxHo-Ypansckuii 'AY, UHcTuTyT arposkonoruu. - Muacckoe: FOx-
HO-Ypaneckuit  ['AY,  2021. 54  c : Hoctynm w3  nokampHOM  cetu  UAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBeT OlIEHNBACTCS OLIEHKON KaK «3a4TCHO» HITU «HE3aUTEHO».

Kpurepun onienku otBera (Tab.) JOBOJATCS A0 CBEACHUS CTYJEHTOB B Hauase 3aHsaTui. OmeHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IlIkana Kpurtepuu onennBanus

- CTYJICHT TIOJTHO YCBOMJI YUEOHBIM MaTepHa,

- TPOSIBJISIET HABBIKM aHAIM3a, 00OOIICHUS, KPUTHUYECKOTO OCMBICICHUS U
BOCIIPUATHS HHGOPMAIINH;

- Marepuall U3J0XKEH I'PaMOTHO, B ONPENEICHHON JOTrHYecKor mocienoBa-
TEIBHOCTH, TOYHO HUCIIOIB3YETCS TEPMUHOIOTHUS;

O11eHKa «3a4TEHO» - TIOKa3aHO YMEHUE WJUTIOCTPUPOBATH TEOPETHUUYECKUE MOJIOKEHUSI KOHKPET-
HBIMU TTPUMEPAMH, IPUMEHSITh X B HOBOW CUTYaIINH;

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYMUBOCTH KOMIIETCHIIUH,
YMEHHUH U HaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OAHA-BE HETOYHOCTU MPHU OCBEIICHUU BTOPOCTE-
TIEHHBIX BOIIPOCOB.

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- 00Hapy’KeHO HE3HAHWE WJIM HEMTOHMMaHue OOJbIeH, WM Hanbosee BaKHOM
9acTH y4eOHOro Marepuaia;

O1eHKa «HE 3a4TEHO» | - JIOMYIICHBI OIIMOKH B OMpPEICICHHH MOHSTUH, PH MCIIOIh30BAHUU TEPMH-
HOJIOTHH, KOTOPBIE HE MCIPABJICHBI MOCIE HECKOJIBKUX HABOJSIINX BOTIPOCOB;
- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHMS,
YMEHUSI ¥ HABBIKU.

4.1.4. KonTpoJsbHasi padoTa

KonTpomnpHas paboTa mpemycMoTpeHa uist 3a09H0# (hOpMbI 00yUeHUS.

KonTponpHas paboTa olleHMBAETCS KaK «3a4TCHO» WIIM «HE 3a4Te€HO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha yCTaHOBOUYHOM Jeknuu. Coaepikanue,
MOPSIOK BEHITIOMHEHHS U TPeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi 1 aHaJIUTHYeCKasi [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUSl ISl BHIMOJHEHUS
KOHTPOJILHOM paboThl JUIs CTYACHTOB arpOHOMHYECKOro (akynpTeTra (3a04Has ¢opma oOyueHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lectpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyt arpo-
skoJsiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2020 .— 42 c. — JJoctyn u3 nokansHO#N cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OneHka oOBSABISAETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON pabOTHI.

[lIxana | Kputepuu oneHuBaHust
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- CTY/ICHT TIOJTHO YCBOMJI Y4eOHBII MaTepuan;

- IPOSIBJISIET HaBBIKM aHaIM3a, 0000IEeHHS, KPUTHUECKOTO OCMBICICHUS 1
BOCTIpUSITHSI HH(POPMALINH;

- Marepual W3JI0)KEH I'PaMOTHO, B COOTBETCTBUM C 3aJaHUEM, TOUHO HC-
MOJIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO yYMEHHE WIUTIOCTPUPOBATh TEOPETHUUECKHUE IMOJIOKEHUS KOH-
KPETHBIMU TIPUMEPAMU, IPUMEHSTH KX B HOBOW CHUTYAaIIHH;

- TIPOJIEMOHCTPUPOBaHa CPOPMHUPOBAHHOCTh U YCTOMUMBOCTH KOMITETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIIEHbI OJHA-/IB€ HETOYHOCTH MPU OCBELICHHUH BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0hOpPMIICHHIO PaOOTHI COOTIONCHBI.

O1LeHKa «3a4TEHO»

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- 00HapyXCHO HE3HaHWE WJIM HEMOHUMaHUEe OOJbIIIeH Wi Hanbosee BakK-
HOM YacTH y4eOHOTro MaTepHuana;

- JIOTyIIEHBI ONIMOKK B ONPEICIICHUH MMOHSTHH, TPH UCTIOIB30BaHUH TEp-
MUHOJIOTHH;

- He cOPMHUPOBAHBI KOMITETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HA-
HUS, YMEHUS U HaBBIKH;

- TpeboBaHus K 0ohopMIIeHHIO PabOTHI HE COOIIONCHBI.

O11eHKa «HE 3aU4TEHO»

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA AJIsl MPOBeAeHHUS MPOMEKYTOUYHOI ATTEeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM IJIaHOM

4.2.2. IKk3amMmeH

DK3aMeH sBisieTcs: (OPMOM OIEHKH KadecTBa OCBOCHHS OOydYaroluMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesiaM ITUCHUILIHHEL. [To pesynbraTam sk3aMeHa oOyua-
IOLIEMYCSI BBICTaBJIETCS OLIEHKA «OTIIMYHO», «XOPOILO», «yJA0BIETBOPUTEIBLHO» W «HEYAOBIETBOPU-
TEIHHO».

DK3aMeH M0 AUCIUILIMHE POBOAMUTCS B COOTBETCTBHU C paclUCaHUEM IPOMEKYTOYHOM aTTecTa-
L[MU, B KOTOPOM YKa3bIBa€TCS BpEMs €ro MPOBEAEHUS, HOMEp ayAUTOPUH, MECTO MPOBEIEHUS KOHCYIIb-
TalK. Y TBEPXKIEHHOE paclHcaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha o(uuu-
JTBLHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI A MPOMEKYTOUHOIN aTTecTallMi 00yYaroIuXcsl yCTaHaBIUBaeTCst pado-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00yUaloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekTopaMu. C pa3pemieHus 3aBeayomnero kadeapoit Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH IMpemnojaBareib Kadeapbl, MPUBICUECHHBIA IS MOMOLIM B MpUeMe
9K3aMeHa. B ciydae OTCYTCTBHS BEOYyLIETo IMpPENojAaBaTelis 3K3aMEH MPHUHUMAETCS IpPEeroiaBaTeliem,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIETo Kadeapoil.

[IpucyrcTBue Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 cCOOTBETCTBYIOIIETO pacrio-
pSKEHHsI peKTOpa, MPOpPEeKTopa Mo y4eOHOM M BOCIUTATENbHON padoTe, TUPEKTOpa UHCTUTYTA HE J0-
yCKaeTcsl.

Jlns npoBeeHns 3K3aMeHa BeayIUi MpernojjaBaTellb HaKaHyHe MOJIy4aeT B IUPEKTOpaTe 3a4yeT-
HO-?K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIAaeTCsl B JUPEKTOPAT MOCIEe OKOHYAHUS MEpONpusi-
THA B JICHb IPOBE/ICHUS 3a4eTa UM YTPOM CJIETYIOIIETO JTHS.

Bo Bpems sx3aMeHa 00ydaromumecss MOTYT MOJIb30BAThCS C pa3pelieHus BeIyIEero npemnojana-
TeJs CIPaBOYHOW W HOPMATUBHOM JIUTEPATYPOM, IPYTUMHU MOCOOUSIMU U TEXHUYECKUMHU CPEJICTBAMHU.

DK3aMeHbI POBOAATCA MO OMJIeTaM B YCTHOM MJIM MHCbMEHHOM BHjE, THOO B BUJE TECTHPOBA-
HUS. DK3aMEHAIlMOHHBIE OUJIEThI COCTABISIOTCA MO YCTaHOBIIEHHOH (hopMe B COOTBETCTBHM C yTBEp-
KIEHHBIMU Kadenpol SK3aMEHALMOHHBIMH BOIPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXeronHo. B bunere cogepxkuTcs 2 TEOPETUUECKUX BOIIPOCA U 3ajjaya.
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DK3aMeHaTOpy MPEeAOCTaBISETCS MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIETa, a TaKKe MOMHMO TEO-
PETUYECKUX BOIIPOCOB JaBaTh JUIsl PEILECHUS 3a1a41 U IPUMEPBI, HE BBIXOAIINE 32 PAMKH MPONJEHHOTO
MaTepuaia 1o u3y4aeMoil IUCHUILUIMHE.

3HaHMS, YMEHUS M HaBBIKM OOYYAlOIIMXCS OMPEAENSAIOTCA OICHKAMHU «OTJIMYHO», «XOPOILIO»,
«yJIOBJICTBOPUTEIILHO», «HEYIOBIETBOPUTEIHHO» M BBICTABISIOTCS B 3aU€THO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTh 00ydYaromierocs B IeHb 9K3aMeHa.

[Tpu nmpoBeeHUH YCTHOTO 3K3aMEHa B ayAMTOPUH HE JOJDKHO HAXOAUThCS Oosee 6 o0ydaromumx-
Cs Ha OJHOTO IIPENOoIaBaTes.

[Ipu mpoBeZeHNH YCTHOTO 3K3aMeHa 00ydJaroliuiics BHIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B CIIy-
YaiiHOM TMOPSKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3aMeHa oOyuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JMCUUIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JINTEPATYpOH, IPYTHMHU MOCOOUSIMH U TEXHUYECKUMHU
CpEeCTBAMM.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBJIATh HE MEHEe
40 MuHYT (TI0 J)KEJTAaHUIO 00YYarOMIErOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.

OOyyaromuiics, UCIBITHIBAIOUINI 3aTPyAHEHUS MPHU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
Ousnery, IMeeT IpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM MPOJIEHUEM BPEMEHU Ha MOJTO0-
TOBKY. [Ipu OKkOHUYaTEeIbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAETCs Ha OJMH Oaii. Bwimada Tperbero
Ousnera He pa3peuiaercs.

Ecnu olyuaromuiics SBUICS Ha 3K3aMEH, U, B3SB OUJIET, OTKAa3ajcs OT MPOXOXKIECHUS aTTeCTallul
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYIOBIETBOPUTEIb-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIICHHBIX IIe-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHONW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciiydae HapylieHusi 3Toro TpeboBaHHUs IpPENoaaBaTeib
00s13aH yJaIuTh 00YYaroIIErocs U3 ayIMTOPHH U MIPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PUTEIBHOY.

BricTaBieHne OLEHOK, OJyUYEHHBIX IIPU MOJIBEIECHUU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTaluy,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJOMOCTh IMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JlaBaTeNIM HECYT EPCOHAJIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMSI 3aIIUCEN O
pe3yapTaTax MpoOMEXyTOYHOM aTTeCTallMi B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTb.

HesiBka Ha 5K3aMeH OTMEUYAeTCsl B 3aYETHO-IK3AMEHALMOHHON BEIOMOCTU CIOBAMM «HE SIBUJI-
CsD».

Jnist 00yuarommxcsi, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIMBAET MEPHUOJ JUKBUIALUHU 3aJ0DKEHHOCTH. B 3TOT mepuon mpenojaBaTenv, NTPpUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korjga oHu OyIyT MpUHUMATH 3310 KeHHOCTH. VH-
dbopMarus 0 TUKBUIAIUH 33J0DKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

OOyuaronmMces, MOKa3aBIIUM OTIUYHBIE U XOPOIINE 3HAHUS B TEUCHHE CEMECTPA B X0JI€ MOCTO-
STHHOTO TEKYIIETr0 KOHTPOJISl yCIIeBA€MOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAS OILEHKa J0-
CpouHO, T.e. 0e3 caauu sk3ameHa. OIeHKa BBICTABISAECTCA B 9K3aMEHAIMOHHBIA JIUCT WIM B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WMHBanuapl U auna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMM 37J0pPOBbSI MOTYT C/1aBaTh 3K3aMEHBI B
MEKCECCHOHHBINA TEPUOJ B CPOKHU, YCTAaHOBIIEHHBIE UHANBUAYAIbHBIM YUeOHBIM IJIaHOM. VHBaNuIpl U
JMIa C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbs, UMEIOLUE HAPYIIEHUs ONIOPHO-ABUTATEIBHOTO all-
rnaparta, JOMYCKAalOTCSd Ha AaTTECTALlMOHHBIE HCHOBITAHUS B  CONPOBOXKICHHM  ACCHUCTEHTOB-
COIIPOBOXAAIOILUX.

[Tpouenypa mpoBefeHHUs] TPOMEXKYTOUHOM aTTecTalluu JIsl 0COOBIX cilydaeB u3ioxeHa B «Ilo-
JOKEHUH O TEKYyIEeM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEXKYTOYHOH aTTeCTalMu OO0YyYarolmuxcs I10
OIIOII GakanaBpuara, crienuanurera U Maructparyps» ®I'BOY BO I0xHo-Ypansckuit [AY (FOVp-
I'AVY-I1-05-97/04-22 ot 30.08.2022 r.).
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OneHouHBbIE CpesicTBA

TunoBsie KOHTPOJIBHBIC 3aJlaHusd U (I/I.]'II/I) HWHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€

Kox u HaumenoBanue
WHIUKATOpa KOMIIe-

Ne | mst onenku 3HaHMI, yMCHNMI, HABBIKOB U (IUIH) OIBITA JESTEILHOCTH, XapaK- TEHIUH
TEPU3YIOMUX CPOPMHUPOBAHHOCTH KOMIICTCHIMI B MPOIECCE OCBOCHHUS JIWC-
TUTIIINMHBI
1. [Tepuonnueckuit 3axkon .M. MenneneeBa. CoBpemennas dopmynu- | U/1-1onk-1 Mcnons3yer
pPOBKa 3aKOHA. 3HAUEHUE NEPHOJUYECKOT0 3aKOHA JJIsi XUMUHU. OCHOBHBIE 3aKOHBI
2. [ToHsiTHE XMMHUUYECKON TEPMOAUHAMUKU. TEPMOIUHAMUYECKUE CUCTE- | €CTECTBEHHOHAYYHBIX
MBI. JUCHUIUIUH ISl perie-
3. TemuoBeie 3¢ exTsl peakiuii. DHTaIbIUs cUcTeMbl. 3aKoH [ecca HHUS  CTAHTAPTHBIX 3a-
4. CpoGonuas >Heprus ['m66ca kak QpyHKIUS cOCTOSHMS BemecTsa. AG, | AT B o0macT# Mpous-
KaK IPUYMHA IPOTEKAHUS CAMOITPOU3BOILHOM peakIuil. BOJICTBA, TePepaboTKy
5. CoBpeMeHHasi MOJENb COCTOSIHMSI 2JIEKTpOHAa B aTtoMe. Kanrtoppie | 1 XPaHCHHA  CCILCKO-
— XO35MCTBEHHOW  MpO-
6. [TpuHIMITBI 3aMOTHEHHSI AJIEKTPOHHBIXOPOUTANIEH aTOMa B OCHOBHOM e
coctosinuu: npuHimn Ilaynu, npasuno Xynaa, npasuio KieukoBcko- €M MHQOPMALHOHHO-
ro. DIIeKTPOHHBIE eMKOCTH OpOHTasIel, YpOBHEH M MOypOBHEH. KOMMYHHKALOHHBIX
7. Tumpl XUMHYECKHX CBS3€H: KOBAJIEHTHAs, WOHHASI, METaJUIMYECKasd, TEXHOIOTHH
BojlopoAHas. VX xapakTepucTuka v CBOMCTBa VI Tom sTTpoBosT
8. Ornpenenenne MOHITHS «KOMIUIEKCHBIE COeIMHEHU». OCHOBHBIE I0-
HATHUSL KOOPAVMHALUMOHHOW TeopuH. BakHeimne TUIbl KOMIIEKCHBIX OKCTCPHMEHTAILHbIC
S HUcclienoBannsa B o0uia-
= CTH TPOU3BOJACTBA U
9. OnektponuTtsl. CBOWCTBA paCTBOPOB 3JIEKTPOIUTOB.
nepepaboTKH  CEIIbCKO-
10. I'mpposnus coneit. Tunel rugponusa. XO3SHCTBEHHOH  TIpO-
11. [Tonatne o cKOpPOCTH XUMHYecKoW peakuuu. OCHOBHBIE (DaKTOPHI, AYKINI
BIIMSAIOIINE HA CKOPOCTh peaknu. OCHOBHOM 3aKOH KUHETUKH.
12. 3aBHCUMOCTh CKOPOCTH XHMHYECKOW pEakluu OT TeMIepaTyphl.
[IpencraBnenrne o0 SHEPTUU AKTHBAIMH, YHEPTETUYECKOM Oapbepe U
MIEPEXOIHOM SHEPreTUYECKOM KOMILIEKCE.
13. Kunernueckass koHuemnuus paBHoBecus. KoHCTaHTa paBHOBECHS.
CwMmeleHne paBHOBECUs NP MU3MEHEHWHM KOHLEHTpalUH, TEMIEepary-
pbl 1 nasieHus. [Ipunnun Jle-Ilatense.
14. OO6mras xapakTepucTuka 31emMeHToB rpynmbl [A. Bogopoa (u30To11H!,
noJTy4eHne, GU3NYECKUe M XUMUIECKIE CBOHCTBA).
15. Bopna, reomerpust u CBOWCTBA €€ MOJIEKYJIbl. XHUMUYECKUE CBOKCTBA
BOJIbl. Bojia kak pactBoputenb. Boja B CeTbCKOM X0351CTBE
16. XHAMHYECKUE CBOMCTBA IIEIOYHBIX METAIIOB. Kanuii Kak 3J1€eMEeHT Nu-
taHus pacreHuil. KanuiiHeie ynoOpeHus.
17. du3nyeckue U XUMHYECKHUE CBOMCTBA Kalbllus U MarHus. Mx 6uosno-
THYECKOE 3HAYCHUE
18. dusnyeckue 1 XUMHIECKUE CBOMCTBA DJIIEMEHTapHOTO 00pa.
19. Kucnoponusie coequnenus 6opa: okcua, OOpHAs KUCIIOTA, MOJTUKHC-
JI0THI 60pa, UX COJIH
20. PuU3NYECKUE U XMMUYECKUE CBOMCTBA METAJUNIMYECKOTO ATFOMUHMSL.
21. Okcuapl ¥ TUAPOKCHIBI ATIOMUHMS, Pa3HOOOpa3ue UX CTPOCHHS, aM-
(hOTEepHOCTh ATUX COCTMHEHUH, pEaKIIMK UX B3aMMHOTO MTPEBPAIIICHISI.
22. XUMUA HEOPraHMYECKUX COCIMHEHUN YTJIepoJia: YIIeKUCIIOoro raza u
€ro MPOU3BOHBIX.
23. 3HaueHue COENMHEHUN yIilepoJa B CEIbCKOM Xo03dicTBe. Kpyrosopor
YIJIEpOJia B MPUPOIE. DKOJIOTMUECKUE aCIEKThl XUMHUH YIJIepoAa.
24. XuMus coequHeHul kpeMHusa. KpemHeseMm, CUIMKaThl U alllOMOCHIIN-

KaThbl KaKk MOYBOO0OPa3yIoIIe MUHEPAIIbI.
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25. OcobeHHOCTH XMMUU TepMaHus, 0JoBa U cBUHIA. [IpuMeHeHne 3TUX
3JIEMEHTOB U X COCOUHEHHN. DKOJOIHUeCKasi OIaCHOCTbL COEIUHEHUHN
CBUHIIA

26. XHUMUS MOJIEKYJISIPHOTO a30Ta.

27. XuUMHsL aMMHUAKa U €ro IPOU3BOJHBIX.

28. XHUMHUS OKCUIIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEH.

29. ®docdop, amnorpornHbie MoAH(UKAIUY, (U3MUECKHE U XUMUYECKUE
CBOMCTBa MOJICKYJISIpHOTO (hochopa.

30. OptodochopHas kuciora u ee conu. 3HadeHue Gocdopa Kak IeMeH-
ta uTanus. PocopHbie y1oOpeHus.

31. Ou3nyeckue M XMUMHUYECKHE CBOMCTBA KHCIOPOAA. DKOJOTHMYECKast
POJIb KUCTIOPOJIa M 030HA aTMOCHEPHI.

32. CoenuHeHus cepbl ¢ BOJIOPOJAOM M KuciopoaoM. CepHas KHUCIOTA,
Cynb(arsl.

33. CepHuCTBIN Ta3, CepHHUCTasT KUCIIOTA, Cynb(urel. CepoBOIOPOI U TO-
TuCynbGhaHbl.

34. DJIEKTPOHHOE CTPOEHUE aTOMOB T'aJIOT€HOB U 3aKOHOMEPHOCTH H3ME-
HEHUs CBOWMCTB raJioreHoB B noarpynne. Coeauaenust Gpropa.

35. XnopoBojopon, consiHast kuciaoTa. CoeIMHEHHUs XJI0pa ¢ KUCIOPOAOM
1 UX CBOMICTBA.

36. Xumusi OJaropoJIHBIX Ta30B (CTPOSCHUE aTOMOB, OCOOCHHOCTH XHUMHU-
YEeCKHUX U (PU3HYECKUX CBOMCTB).

37. CeMeicTBO keJe3a U UX XMMUYECKHUE CBOMCTBA.

38. Xumus Maprasia (OKCUJIbl, THAPOKCUbI, KUCIOTBI, COJIN).

39. OcoOEHHOCTH XMMHHM XPOMa; €ro BaKHEHIIHEe COeAMHEHUsT (OKCHIIBI,
TUAPOKCHUJIBI, KUCIIOTHI, COJIN).

40. XuMusi MEIM U €€ COeMHEHUN (OKCUIbI, THAPOKCHIBI, COJIN).

41. [Ipeamer, 3amaun W 3HaUeHUE aHATUTHYeCKOW xummu. Kimaccuduka-
M1 METOAOB aHain3a. TOYHOCTh aHAJTUTUYECKUX ONPEICIICHUI

42, TeopeTnueckue OCHOBBI AHATMTUYECKON XUMHUHU: 3aKOH JEHCTBYIOIINUX
Macc.TeOpUsl BJIEKTPOJIUTHUYECKOM JTMCCOIMAIMU, MIPOTOJIUTUYECKAs
TEopHsl.

43. XHUMHYECKOE PaBHOBECUE B IeTEpPOreHHbIX cucremax. I1P, ero npume-
HEHHE.

44. CriocoObl BbIpaXEHHS KOHIIEHTPALMU PACTBOPOB: MPOIICHTHAs, MO-
JsipHasi, HOpMaJbHasi, TUTP, MOJIITIbHASL KOHIICHTPAIMH.

45. OcHoBBbI TpaBUMeTpHueckoro aHaiusza. CyTb MeTOza, NPHUMEHEHUE,
ycnoBus nposeaeHus. Ocaxaaemas ¥ rpaBUMeTpuueckast popmal.

46. OcCHOBBI TUTpUMETpUYECKOro aHanu3a. CyTb, MPUMEHEHHE, YCIOBUS
npoBeAeHusl. PacTBOPHI B TUTPUMETPUHI

47. Knaccudukamnus meronos tutpumeTpun. CyTh KaXXI0W TPYMITBI METO-
noB. O01Me npueMbl TATPOBAHUS

48. XapakTepucTuKa METOAOB HeuTpanusauuu. lIposeneHue, npumeHe-
HUE U 3HAUYCHUE.

49. XapakTepucTruKa METOJI0B KOMILIEKCOHOMETPUH.

50. OCHOBBI OKUCIIMTEILHO-BOCCTAHOBUTEILHBIX METONOB aHanmu3a. Kiac-
cuduKalys STUX METOJIOB.

51. XapakTepucTuKa MepMaHraHaTOMETPHUH, HOJIOMETPUN U XPOMATOMET-
pumn.

52. XapakTepuCTUKA METOJOB OCAKICHUS.

3amaun UIT DK3aMeHa
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Beluncnuts 3HauYeHHE AHE._'.;E JUIsL IPOTEKAIOLENd B OpraHU3Me peak-

LIUY [TPEBPALLEHUS TITIOKO3bI U CIENIaTh COOTBETCTBYIOIINE BBIBOBI
CeH1206 (x) = 2 CoHsOH (k) + 2CO2 (1)

Temnepatyphblii k03¢ dueHT peakiuu paseH 2,5. Kak u3MeHHUTCS
€e CKOpPOCTh TNPH OXJIAXKICHUU PEAKIIMOHHOH CMECH OT HM3MEHEHUS
temrepatypsl ot 50 °C no 30 °C?

Kak uamenutcs ckopocth xumuueckoi peakuuu A(r) + 2B(r) = C(1) +
D(r), npu yBenn4eHUH KOHLIEHTpauuu Beniectsa B B 3 paza?

CocTaBUTh IIEKTPOHHBIE (OPMYIIBI U TPEICTAaBUThH TpadUUuecKu pas-
MEIIEHNE AJIEKTPOHOB IO KBAHTOBBIM SUYCHKAM JIJIsl YKa3aHHBIX JJIe-
menToB Ga u oH S

MetoaoM 3eKTpOHHOTO Oatanca noaoepute KodhGUIIMEHTHI B CXeMe
OKHUCJIUTEIbHO-BOCCTAaHOBUTENBbHON peakiuun  KMnOs+ HBr +
H>SO4 = MnSO4 + HBrO + KxSO4 + H2O

MeTto0M 31eKTPOHHOTO Oananca nogoepuTe KodQPHUIMEHTH B CXeMe
OKHUCIIMTEIbHO-BOCCTAHOBUTENBbHON — peakuuu  KMnOs + KNO:2 +
H>SO4 = K2SO4 + MnSO4 + KNOs3 + H,O

PaccuuTaiiTe Maccy BOJbI M pacTBOpa ¢ MacCOBOW JOJeH XJIOpUIa
maruusi 20%, kotopble MOTPeOyIOTCA Ul MPUTOTOBICHHS pacTBOpPa
maccoit 300 r ¢ maccoBoit goneit MgClr 4%.

K pactBopy conu maccoit 250 r (maccosas noas 10%) npununu Boxy
oobemMoM 150 M (mmoTHOCTH 1 T/MJT), OMPENETUTE MACCOBYIO JOJIIO
COJIM B MOJYYEHHOM PAacTBOPE.

PaccuuraiiTe KOJIMYECTBO BeEIECTBA I'MAPOKCHIA HATpPHUsl, KOTOPBII
noTpeOyeTcst UIsl MPUTOTOBJICHHsI pacTBopa Maccoit 60 T ¢ MaccoBoit
noaeit menouu 15%.

10.

K pactBopy cepHoit kuciaorsl oobemoM 250 vt (MaccoBast mosst HoSOq4
12%, nnotaocts 1,08 r/mn) npunwmiu Boay maccoid 120 r. PaccuuTaii-
T€ MaCCOBYIO JIOJIFO CEPHON KHCIIOTHI H3yUYEHHOM PAacTBOpE

11.

Cxopoctb xumuueckoit peakuuu 2NO(T) + Oz(r) = 2NO2(r) npu KoH-
LEHTpAIUAX  pEarupyrolrx  BEIIECTB [NOJ]=0,3monb/1  u
[02]=0,15momb/n1  cocraBmiaa 1,2-10>monb/n-cex. Haiiti 3HaueHue
KOHCTAHTBI CKOPOCTH PEAKIIHH.

12.

Omnpenenute MOJSPHYIO KOHIEHTPALMIO PACTBOPA, MOJIyUYEHHOTO MPU
pacTBopeHHH cysbdaTta HaTpus Maccoit 42,6r B Boae maccoir 300r,
€CJIM IJIOTHOCTH MTOJIYYEHHOT0 pacTBopa pasHa 1,12r/mir.

13.

Brruucnutes 3HaueHue AHggg JUISL IPOTEKAIOIEN B OpraHU3Me peak-

IIH PEBPAIICHHS TIIIOKO3BI M C/IENaTh COOTBETCTBYIOIINE BBIBO/IBI
CeH1206 () + 6 O2 (1) = 6 H20 (1) + 6CO2 (1)

14.

O6pa3zen; m3BecTHsika Maccor 0,5T 00paboTayi COJISTHOM KHCIIOTOM,
IIPY 3TOM BBLAEINIIOCH 75MJ1 yriekucaoro raza. OnpeaenuTe Macco-
BYIO JIOJTFO KapOOHATa KaJIbIUs B JAHHOM 00pa3iie W3BECTHSKA.

15.

Ykazath Te€ ®3 HHUX, KOTOpble OO0NamaloT  OKUCIHTEIHHO-
BOCCTAaHOBUTEILHOU NBOUCTBEHHOCTERIO: NH3, HoSO4, MnOjz, KMnOy,
HNO,, KxMnO4, HNO3, H.S, H>SOs.

16.

Kakue u3 nepedynciieHHbIX BEHIECTB M 3a CUET KAKUX JIEMEHTOB IPO-
SABJISAIOT OOBIYHO OKHCIUTEIBHBIE CBOMCTBA U KAKUE BOCCTAHOBUTEIID-
HbIe?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHS THIPOJIM3a HUTpaTa
QTIOMUHHUS U alleTaTa HaTpus. YKaXKHUTE PEaKIUI0 Cpellbl B pacTBOpE
COJIH.

18.

HazoBute KOMIUIEKCHBIE
K4[Fe(CN)e] ;

cocquuenus: a) [Ni(H20)6]Cl2; 0)
B) Nay[Zn(OH)4]. Onpenenure CTeneHU OKUCICHUS

NJ-lonk-1 Mcnons3yer
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
IVCUIUIUIAH TSI pelle-
HUS CTaHAApPTHBIX 3a-
na4q B 00JIaCTH TIPOM3-
BOJICTBa, MepepadOoTKH
U XpaHCHHUS CEIIbCKO-
XO34MCTBEHHOW  TpO-
OYKIIAUA C TIPUMECHEHU-
eM  HMH()OPMALUOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI

U -1onk-sIIpoBogut
AKCIIEpUMEHTAIbHBIC
WCCIIeIOBaHMs B 00JIa-
CTH TIPOU3BOJICTBA H
nepepabdoTKU CEeNbCKO-
XO03SIMICTBEHHOM TIPO-
TYKIAA
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KOMILJIEKCOOOpa3oBaresel B COeAMHEHUSIX.

19.

CocTaBUTh JIEKTPOHHBIE (GOPMYIIBI M MPEICTaBUThH IpadUyecKu pas-

MCHICHUC 3JICKTPOHOB 11O KBAHTOBBIM sTYerKam JUIA atromaBr u mona
A13+.

20.

MeTo0M 31eKTPOHHOTO Oananca nogoepuTe KodQPHUIMEHTH B CXeMe
OKHUCIIMTENbHO-BOCCTaHOBUTENBHOM peakuuu: Nal + NalOsz + HoSOq4
—I» + NaxSO4 + HO

21.

K pactBopy maccoii 250r, MaccoBast 107151 COJIU B KOTOPOM COCTABIISIET
10%, npununu Boxy o0béMoM 150mi. [TpuHSB TUIOTHOCTH BOJBI PaB-
HOU 1r/mi1, onipeienuTe MacCOBYIO JOJIIO COJIM B MTOJIYYEHHOM PacTBO-

pe.

22.

Kak noBiuseT yMeHbIIECHNE TABICHHS HAa PABHOBECHE B PEAKIIHSX:
a) N204(r) — 2NO2(1)

0) 2NO (1) + O2(r) — 2NO2(1)

B) 3Fex03(x) + CO(T) — 2Fe304(k) + CO2(1)?

23.

Omnpenenure MOJIIPHYIO KOHIIEHTPALMIO PAacTBOPA, MOIYYEHHOTO MPHU
pactBopeHun cynbdara Hatpus maccoit 42,6 T B Boge maccoit 300 T,
€CJIM TJIOTHOCTh MOJYYEHHOT0 pacTBopa paBHa 1,12 r/mi.

24.

HBIX YCJIOBHUAX

0
Paccuutath 3Hauenne Alfssg peakiuM W yCTAaHOBHTH B KakoM
HAIIPABJICHUU OHA MOXKET NPOTEKAThb CaMOIPOM3BOJIBHO B CTaHIApPT-

NiO (x) + Pb (x) = Ni (k) + PbO (x)

25.

HBIX YCJIOBUAX

Paccunrate 3HaueHue A-GE.;,B peakiuu M YyCTAaHOBUTh B KaKOM
HalpaBJICHUU OHA MOXKET MPOTEKaTh CaMOIPOM3BOJIBHO B CTAaHAAPT-

8 Al(x) + 3 Fe304(x) =4 AlLOs3 (x) + 9Fe(x)

26.

[Tonb3ysich CpaBOYHBIMU JAHHBIMH II0Ka3aTh, YTO B CTaHAAPTHBIX
YCIIOBHUSAX peaKiys HEBO3MOXKHA
Cu (x) + Zn0O (x) = CuO (k) + Zn (k)

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIE

HIkana

Kpurtepumn oneHuBanus

OrneHka 5
(oTIHMYHO)

- 00yYaroIuics MOJIHO YCBOMJI y4eOHBIN MaTepua;

- TIOKa3bIBa€T 3HAHHE OCHOBHBIX MOHATUI AUCUMUILTUHBI, TPaMOTHO
MOJIb3YETCSl TEPMUHOJIOTHEH;

- TIPOSIBJISIET YMEHHUE aHAJTU3UPOBaTh U 00001maTh HHPOpPMAIHIO, HABHI-
KM CBSI3HOTO OMKUCAHUsl SIBJICHUU U MPOLIECCOB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh Marepuall B ONpeeIeHHOH Jlornye-
CKOM ITOCJIEIOBATCIHLHOCTH,

- TIOKa3blBa€T yMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH MPUMEPAMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTH U YCTOMUMBOCTh 3HAHUM, YMEHUHN
Y HaBBIKOB;

- MOTYT OBITh JOIMYIIEHHI OJIHA—/IB€ HETOYHOCTH IPU OCBELICHUH BTO-
POCTENEHHBIX BOIPOCOB.

OueHka 4
(xopor10)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMSAM Ha OLEHKY «5», HO MPH
HTOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHHMH y4eOHOT0 MaTepuaa JOMyIIeHbI MPoOesbl, He NCKa3UBIIIHE
COJIEpXKaHHE OTBETA,

- B M3JIOKEHUU MaTepHalia JONylleHbl He3HAYUTeIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBJIETBOPUTENHHO)

- 3HAHUC OCHOBHOI'O INPOTpaMMHOI'0 MaTrcprajia B MUHHUMAJIIbHOM 00be-
MC, MNOrp€IIHOCTH HCOPHUHOUIIMAJIBHOTO XapaKTEpa B OTBCTC Ha 3K3a-
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MEHE: HETMOJIHO WM HEMOCJIEeN0BATEIbHO PACKPBITO COAECPKAaHHUE MaTe-
puana, Ho MMoKa3aHo olIiee MOHUMaHKUE BOIIPOCOB;

- UMEJHUCh 3aTPyAHCHUS WIH JOMYIICHBI OMIHMOKH B OMPECIIEHUU TIOHS-
TUH, WCIOJIb30BAHUU TEPMHUHOJIOTUH, ONHCAHUU SIBICHUN M IPOLECCOB,
WCIIpaBJICHHBIE MOCTIE HABOASIINX BOIIPOCOB;

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

Ouenka 2
(HEy1OBJIETBOPUTEIHHO)

- IpoOeIBl B 3HAHUSAX OCHOBHOTO POTPAMMHOTO MaTepualia, MPHUHIIAITH-
QJIbHBIC ONTMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapy»XeHO HE3HAHWE WM HEMOHMMAaHWE OONbINeH WM Haubolee
Ba)XKHOH YacTH y4eOHOTo MaTepHuaa;

- JIOMYIIEHBI OMIMOKU B OMPECIICHUU TMOHSATHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPBIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBbKUX HABOSIIMX BOTIPOCOB;

- He c(hOpMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHMSI, yMECHHsI U HABBIKU.

4.2.3. KypcoBasi padota / KypcoBoii NpoeKT

Kypcosast paGota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUEOHBIM IIIAHOM
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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







