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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO AUCHUIIHHE,
COOTHECEHHbIE C INIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OITOII

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp mo wampamneHuto moarotoBku 35.03.07 TexHomorus MpOM3BOJCTBA U TEPEPaOOTKH
CeNIbCKOXO035CTBEHHOM MPOJYKINU JOIHKEH OBITh OJATOTOBJIECH K PELICHHUIO 3a/1a4 MpodecCHoHaIbHOM
NeSITeIbHOCTH CJIEIYIOIIEeT0 TUIIA: TPOU3BOCTBEHHO-TEXHOIOTMYECKOI.

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

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. Crioco6eH pemath THIIOBBIE 33124 TPOGECCUOHATBLHON JIeATENFHOCTH HAa OCHOBE 3HAHUHN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX M OOHIENpOPECCHOHATbHBIX AUCLMILIUH C
pUMEHEHHEM MH(POPMALIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUI

OIIK-5. CnocoOeH K y4acTHIO B MPOBEJACHUU SKCTIICPUMEHTAIBHBIX MCCIICIOBAaHUN B MPOGeCcCHOHATb-

HOU NeATEILHOCTH

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

dopmupyembie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

N-1omnk-1 Mcnonb3yer
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX

JUCLMIUINH I pellie-
HUS CTaHJAPTHBIX 3a-

OOyuaromuiicst T0JDKEeH
3HaTh: CBSI3b  MEXIY
CTPOCHUEM BEIIECTB U
UX XUMUYECKUMHU CBOM-
CTBaMH; OCHOBHBIC XU-

OOyuarommiicss JoKeH
YMETh: CaMOCTOSITEIb-
HO paboTath ¢ ydeOHOH
U CIIPABOYHOM JIMTEpa-

OOyyJaroruiicss  JOIKEH
BJIQJIETh  COBPEMEHHOM
XUMHYECKOW  TEPMHHO-
Jorueit B 00J1IacTi HEop-
TAaHUYECKOM XHUMUH, OC-

7Iad B OOJIaCTH TPOU3- | MUYECKHE 3aKOHBI H s
TypOW; HWCIOJbH30BAaTh | HOBHBIMH HaBBIKAMH 00-
BOJICTBA, TIEPEPaOOTKH | TIOHSTHS; MPAKTHYECKOE M
CBOMCTBAa XHMMHYECKHX | pallleHus ¢ Jjaboparop-
U XpPaHEHHUS CENIbCKOXO- | IPUMEHEHHUE  HEKOTO-
. . BEIIECTB B JIa0OpaTop- | HBIM 00OpYAOBaHHEM U
3SIMCTBEHHOM TMPOJYK- | phIX ~ HEOPraHHMYECKUX 8 .
HOW W TPOU3BOJCTBEH- | IOCY/IOW; 3HAHUAMH TIO
IMA C TPUMEHEHHUEM | BEIIECTB B CEIHCKOXO- .
N HOU NPaKTUKe - | TEOpETHYECKIM OCHOBaM
nH(OPMAIIMOHHO- 3SIICTBEHHOM  MPOU3-
KOMMYHHKALHOHHbIX BOICTBE (B1.0.34 (b1.0.34 -VY.1) COBPEMEHHBIX ~ METOJIOB
YHIKS anamisa -(51.0.34 —H.1)
TEXHOJIOTUI 3.1)
N-lonk-s IIpoBoaut | OOyuatomuiicss nomxen | Obydatonuiica nomkeH | OOyuatomumiics 1071
AKCIIEPUMEHTAIbHBIC 3HATh: 1M W 33Ja4yMl | yMETh: MPOBOJUTH (H- | )KEH OCHOBHBIMH TIpHeE-

UCCIeIOBaHus B 00Ia-
CTH TIPOW3BOJACTBA U
nepepadoTKH  CENbCKO-
XO3SIICTBEHHOM  MpO-

HpOBOI[I/IMBIX nucciaeno-
BaHUMW, METOAbI MPOBE-
JCHUS 3KCHepI/IM€HTOB
n HaOmromeHuii, 0000-

3UKO-XUMHUYECKHUE pac-
YeTbl; MPOTHO3UPOBATH
HaTpaBlICHUE camo-
POU3BOJBHOTO TPOTE-

MaMH pabOThl C XUMH-
YECKOH TOCYJ0M B 000-
pPYZOBaHUEM; METOJAMHU
BBINIOJTHEHUSI  DJICMEH-




OYKIUH ImeHUsT W 00paboOTKH | KaHUA IIPOLIECCOB; | TAPHBIX
UHpOpMAIMK, COCTaB- | IOJIb30BAThCA  OCHOB-
JICHHE OTYETOB MO pe- | HBIMH HEOPraHUYeCKU- | BAHUN B
3yabTaTaM  TPOBEACH- | MH PEaKTHAMM, PAacTBO- | (heCCHOHAIBHON
HBIX  OKCIEPUMEHTOB- | pUTEISIMH M XUMHYE-
(b1.0.34 -3.2) CKOHU HOCYIOH - | H.2)
(51.0.34 -Y.2)

1a00paTOPHBIX

XHUMHUYECKUX HCCICIO-

obyacTu mpo-
nesi-

tenbHOCTH -(B1.0.34 —

2. MecTo nucuuMiuinabl B cTpykrype OITOII
I[I/ICI_II/IH.HI/IHa «XUMHA HCOpPraHNYCCKasA U aHAJIUTHUYCCKASA» OTHOCHUTCA K AUCHUIIIIMHAM 065133.—
TEITLHON YacTH OCHOBHOM NpodeccrnoHanbHOl 00pa3oBaTeIbpHON TporpaMMbl OakaiaBpuara.

3. O0bém uCHMIVINHBI U BUbI y4eOHOH padoThl

OO0BéM muciuIUIMHEI cocTaBigeT 4 3aduéTHeIX enuuuinl (3ET), 144 akamemudeckux daca (majiee

yaca). JlucuunianHa uydaercs:

— ouHas popma oOydeHus B 1 cemecTpe;
—3a04Has popma oOydeHus Ha 1 Kypce.

3.1. PacnpenesieHue o0beMa JMCUMILUIMHBI IO BHAAM YUeOHO padoThl

KomnnuectBo yacoB

Bun yuebHOM paboThI ouHas popma | 3aouHas GpopMa
o0y4YeHHS o0y4yeHHs
KounrakTHasi pa6ora (Bcero), 30 24
B TOM 4HCJIe MPAKTHYeCcKas MOJIT0TOBKA
Jlextmm (JI) 32 12
JlaGopatopusle 3ansartus (JI3) 48 12
ITpakTnueckue 3ansatus (113) - -
CamocrosiTesibHas padora cryaeHToB (CP) 37 111
KonTpoJs 27 9
HToro: 144 144
3.2. Pacnpenesnenne yueO0HOro BpeMeHH 110 pa3aeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCIIe
No Bcero | koHTakTHas pa- -
TeMbL HaumeHnoBanue pa3ienoB 1 TeM 4ACOB So1a 2 5
CP| 2 §
J | JI3 | 113 i
1 2 3 4 5 6 7 | 8
Paznen 1. O0mmas xumust
1.1. | OCHOBHBIE MOHATHUA U 3aKOHBI CTEXUOMETPHUH 10 2 6 - 2 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaKLui 8 2 4 - 2 | x
1.3. | PacTtBopnI 8 - 6 - 2 | X
14. Crpoenue atoma, nepuoandeckuit 3axon /1. W. 10 6 ) i 4 X
MenpeneeBa 1 XuMU4ecKasi CBSI3b
1.5. | OKMCANTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 12 2 6 - 4 X
1.6. | KomiuiekcHble coeiMHEHUS 8 2 4 - 2 | x
Pa3nen 2. Xumus 3J1eMEHTOB
2.1. | XuMus s-3J1EMEHTOB 10 2 4 - 4 X
2.2. | XuMuUsl p-dJIEMEHTOB 14 6 4 - 4 | x
2.3. | Xumus d-neMeHTOB 10 2 4 - 4 X
Paznen 3. XuMus aHaauTHueckas

5




Beenenune. Knaccuduxarms MmeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 4 2 - - 2 | x
00paboTKa pe3yIbTaToOB aHAIH3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHAIN3A 14 4 6 - 4 | x
3.3. | CymHoCcTh rpaBUMETPUYECKOTO aHATU3a 7 2 2 - 3 | x
KonTposb 27 X X X x | 27
Hroro 144 32 | 48 - |37 ] 27
3aounas popma oOyueHnust
B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne Bcero =
HawnmeHnoBanue pa3ieiioB u TeM Oora 2
TEMBI 4acoB CP o
J | J13 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. OOmast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUH 5 - - - 5 X
1.2. | CKOpOCTh M SHEPreTUKA XUMUYECKUX PEAKIIUN 10 2 2 - 6 X
1.3. | PactBOpHI 10 - - - 10 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. W. X
1.4. 12 2 - - 10
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKMCINTETBLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 14 2 2 - 10 X
1.6. | KoMIuiekcHbIE COETUHEHUS 12 - 2 - 10 X
Pazpen 2. Xumus snemeHToB
2.1. | XuMus s-3J1EMEHTOB 14 2 2 - 10 | x
2.2. | XuMus p-2J€MEHTOB 14 2 2 - 10 | x
2.3. | Xumus d-37€MeHTOB 10 - - - 10 | x
Pasnen 3. Xumus aHaauTuyeckas
Beenenune. Knaccuduxarms MeTonoB aHanmsa u
3.1. | TpeboBaHMs K HUM. METPOJIOTHS U CTaTUCTUYECKAS 11 1 - - 10 | x
00paboTKa pe3yIbTaTOB aHAIH3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHAIN3A 13 1 2 - 10 | x
3.3. | CymHocTh rpaBUMETPUYECKOTO aHATIU3a 10 - - - 10 | x
KonTtponb 9 X X X X 9
Hroro 144 12 | 12 - |111] 9

4. CTpyKTypa U coiepKaHue JMCUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTudeckas MOArOTOBKA MIPH peAIU3ANH YI€OHBIX MPEIMETOB, KypCOB, TUCIUIUIMH (MOJY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MIPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AQHAJIOTMYHBIX BUAOB Y4E€OHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX Yy4acThe OOydaromuxcs B
BBITIOJTHEHUH OTJENbHBIX DJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE TIPEIyCMaTPHUBAIOT Mepeaauy yuyeOHOW HHQpopMaIuu 00ydaromuMcs, He0OX0AUMOM I To-
CJIEIYIOIIETO BBITTOTHEHUS PaboT, CBA3aHHBIX ¢ OyayIiel MpopecCHOHATBHON IEATEILHOCTBIO.

PexomenryeMblii 00beM NMPaKTHUECKOW MOATOTOBKM (B MPOLIEHTaX OT KOJUYECTBA YaCOB KOH-
TaKTHOMW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIONINX:

- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
4.1. ConepxxaHue Q1M CUMIITHAHBI

Pa3gen 1. Oomasa xumMus
IloHSITHSI M 3aKOHBI CTEXMOMETPHH.



Moub, mocTossHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHbI 3KBUBAJIEHTOB, COXPAHEHUS MACCHI, IOCTOSTHCTBA COCTABA, 3AKOHBI T'a30-
BOT'O COCTOSIHUS BEILIECTBA.

CKOpOCTh M PHEpPreTuka XUMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOU peak-
11u; GaKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakius KakK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOIIMX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHe AppeHunyca, SHEPTHs aKTUBAIMH, SHEPTETHUECKUI O0apbep, aKTUBUPOBAHHBIHN
KOMIUIEKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYeHHE YYEHHUSI O CKOPOCTH XMMHYECKON peakluu B XU-
MUU, OMOJIOTUU U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc IJisi XUMHUYECKOTO pPaBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUMN B MPUPOJIE; TEPMOAMHAMUYECKUE CHCTEMBI: OT-
KPBITBIE, 3aKPBITHIE, U30JIMPOBAHHbBIE, TOMOTEHHbBIE U T€TEPOTCHHbIC; BHYTPEHHSSI SHEPTUSI, SHTAIbIINS,
TEIIOBOM 3 heKT XUMUYECKON peakiuu, 3akoH ['ecca, SHTpoMHsS Kak Mepa BEPOSTHOCTH COCTOSTHUS
CUCTEeMBI, N3MeHeHue dHeprun [ nobca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOJIBLHOTO MPOTEKAHUS
peakuuu.

PacTBopnI

MousipHasi KOHLIEHTpanys, MOJIIpHas KOHLEHTpalus SKBUBAJIEHTa, MaccoBas AOJs, TUTP, TEPMO-
TMHAMHYECKHE MPUYUHBI 00pa30BaHUs PACTBOPOB; (DM3MUECKHE U XUMHYECKHE CHUJIBI, 00yCIIaBIUBalO-
e o0pa3oBaHUe PaCTBOPOB; OTIUYHME CUIIBHBIX 3JIEKTPOJIUTOB OT CIa0bIX; TUIBI CHIIbHBIX 3JEKTPOJIU-
TOB; THUIpATAIlMs WOHOB, MEPBUYHAS U BTOPUYHAS TUIPATHBIE OOOIOYKH, KPUCTAIUIOTUIPATHI; aKTHB-
HOCTb, KOA()(PUIIMEHT aKTUBHOCTH; TUIIBI CIA0BIX 3JIEKTPOIUTOB, KOHCTAHTHI U CTEMEHU UCCOLMALUN
CIIa0BIX DJIEKTPOJIMTOB; BOJA KaK CIAOBI AJIEKTPOIUT, BOJAOPOIHBIA M THUIPOKCUIIBHBIA MOKa3aTeIn
pacTBOpOB, CIOCOOBI U3MEPEHHS] BOJOPOIHOTO MOKAa3aTels; THAPOIN3 COJIeH, TUIbI THMAPOIN3a, KOH-
CTaHTHI U CTENEHU THJIPOJIN3a COJIeH; 3HAaUeHHE PACTBOPOB CHIIBHBIX M CIIA0BIX AJIEKTPOJIUTOB B XUMUH,
OMOJIOTUH U TEOXHUMHH.

Ctpoenue atoma, nepuoanyeckuii 3axkon J[.A. MenaeneeBa 1 XuMu4eckasi CBsi3b.

OcHOBHbIE TPUHIUIIBI KBAHTOBOM TEOPUHU CTPOCHMSI BEIIECTBA; KBAHTOBBIC UKCHA: IJIaBHOE, OpOU-
TaJbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKUE YPOBHH M MOJYPOBHHM aTOMa; MPHUHIIMIIBI 3aM0JIHE-
HUS 3JIEKTPOHHBIX OpOUTaneil aToMa B OCHOBHOM COCTOSIHMM: npuHuuI [laynu, npaBuno XyHna; 3ek-
TPOHHBIE EMKOCTH OpOUTaJeH, MOAYPOBHEH U YPOBHEW aTOMa; CIIOCOOBI 3alMCU JIEKTPOHHBIX (HOpMyI
aToMa; coBpeMeHHas (OpMYyJIHPOBKA MEPUOJAUYECKOTO 3aKOHA; CTPYKTypa MEPUOJUYECKON CHCTEMBI;
npaBuiio KiieukoBCKOTO;1epUOAMYHOCTS U3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: YHEPTrUU MOHU3AIUH,
CpPOJZICTBA K DJIEKTPOHY, 3JIEKTPOOTPHUIIATEIBLHOCTH, paanycoB Ban-nep-Baanbca; mepuognyeckuii xa-
paKkTep U3MEHEHUs! CBOMCTB AJIEMEHTOB; CBSI3b PACTIIPOCTPAHECHHOCTH XUMHUYECKUX AJIEMEHTOB C UX IO-
JI0O)KEHUEM B IEPUOANYECKON CHCTEME, MAKPO- U MUKPOAJIEMEHTBI; TUIIbI XUMUYECKON CBSI3H; XapaKTe-
PUCTHKH CBSI3€H: DNIEKTPUYECKHE IUIOJbHBIE MOMEHTHI, Y(h()EeKTHUBHBIC 3apsIbl aTOMOB, CTENEHb MOH-
HOCTH, HalIPABJIEHHOCTh U HACBIIIEHHOCTb, SHEPTUS U JIJIMHA CBSI3H.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH.

CreneHb OKUCIEHUS], OKHCINUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHSI OKUCIUTEIBHOBOC-
CTAHOBUTEJIBHBIX PEAKIMI; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIMANbI; ypaBHeHUe HepHcra;
ONpEJEICHUE HANpaBICHUS NPOTEKaHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOUIBIO
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIUATIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU B
MIpUpPOJIE.

KoMiuiekcHble coeTUHEHH .

CrpoeHre KOOpAWHAIMOHHON c(ephl KOMIUIEKCHBIX COEIWHEHMI: KOMIUIEKCOOOpa3oBaTelb, JIH-
raijibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPJAUHALIMOHHOE YUCIIO, TEOMETPUSI KOOpIUHALIU-
OHHOM cdepbl; BHEUIHeCPEepHble MOHBI; KOMIUIEKCH C XeIaTo00pa3yromMMH U MaKpOLUUKINIECKUMHI
JUraHAaMu; yCTOMYUBOCTh KOMIUIEKCHBIX COEIMHEHHUI B pacTBOpax, KOHCTAHTAa YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DaKTOPbI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COETUHEHUI B pacTBOpax:
TeMIepaTypa, XeJNaTHbIH ©  MaKpOUMKIMYECKUW  dPQEeKThl, 3apsa  LEHTPATbHOTO  HOHa-
KOMILIEKCO0Opa3oBaTesi, TeoOprs KOOPAUHAIIMOHHON XUMUYECKOW CBSI3U, 3HAUEHHE KOMIUJIEKCHBIX CO-
eJUHEHUU B KIIETKE.

Pa3znea 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIeMEHTOB.



CBoeobOpazue cTpoeHHs] aToMa BOJOPOJa, (U3NYECKUX M XMMUYECKUX CBOICTB 3TOrO 3JIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C AJIEKTPOOTPULATEIbHBIMHI AJIEMEHTAMH, UX MOBEJAECHUE B BOIHBIX
pacTBopax, rHIpaTanys MPOTOHA; THIPUIBI MIETOYHBIX U IIEIOYHO-3eMEIbHBIX METAJUIOB, HX COJE00-
pa3HBI XapakTep, THIPUA-UOH KaK BOCCTAHOBUTEIND U JIMTaH]; BOJOPOIHAs CBs3b, €€ 3HAYCHUE B IIPH-
poze; BOAA, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJ1a U KUAKON BOJbI, XUMUYECKUE CBOM-
CTBa BOJIbl, BOJIa KaK paCTBOPUTENb U JIMTAHJ; 3HAYCHHE BOJOPOJa KaK Haubosee paclpoCTPAHEHHOTO
srieMeHTa BeeneHHoM, Boia B CENbCKOM XO034HCTBE, IKOJIOTHYECKHUE aCTIEKTHI BOJIOTIOIB30BAaHUS; 00IIIMe
CBOMCTBA 3JIEMEHTOB [A-NOATrpyNIb; MIETOYHBIE METAUIbl KaK BOCCTAHOBUTENN, 00pa3oBaHue OUHAp-
HBIX COCIMHEHMH U MX CBOMCTBA, KATHOHBI IIEJIOYHBIX METAJUIOB KaK Ba)KHEHIIas XUMHUYecKas Gopma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKLUU OMHAPHBIX COCAMHEHHUH C BOMOI;
THAPaTUPOBAaHHBIC KATHOHBI HICJIIOYHBIX METAJUIOB, BBICOKAs PACTBOPUMOCTB COJIEH IIEIOYHBIX METall-
JIOB B BOJIE, KPUCTAIIOTHIPATHI; KOMITJIEKCHl KATHOHOB HATPHUS U KalHsi ¢ OMOMOJIEKYJIaMH, KATHOHUTHI
Y MOHHBIN 0OMEH HaTpHs U KaJusl U JPYTUX OJHO3apsAIHBIX HOHOB IOYBEHHOI'O PacTBOpA; HaTPUH U Ka-
JIMU KaK KOMITIOHEHTBI TIOYBBI U IIOYBEHHBIX PACTBOPOB, KAJIMM KAaK 3JIEMEHT IMUTAHUS PACTCHUM, KAIUN-
HBIE yIOOpEeHHs, KpyrOBOPOTHl HATPUS M Kallus B Mpupoje; obmme cBorcTBa IIA-moarpynmsr;, amdo-
TEPHOCTb OEpUJIIUS, €ro OKCHIAa M TUAPOKCH]A, TOKCHYHOCTh OCpUIUIUS U €ro COeAMHEHUH; pusnye-
CKHE€ ¥ XMMHUYECKUE CBOWCTBA MarHus M KaJblysl, UX BOCCTAHOBUTEIIBHBIC CBOMCTBA, KATUOHBI MATHUSA U
KaJIbIMsI KaK BaKHEHIIue (pOopMbI CYIIECTBOBAHHUS ATHUX 3JIEMEHTOB B MPHPOJIE, CBOMCTBA 3THX KaTHO-
HOB; Pa3jIM4Me B PACTBOPUMOCTH COJIEH MATHUS U KalbLMs U COJICH HATPHUS U KaJIHs, KPUCTAJUIOTHIPA-
ThI; KOMILIEKCHBIE COEIMHEHMS] MarHUs U KalblUs ¢ XelaTroodpasyromuMuiuraniamu, Mg?t u Ca’* B
KMBOH KJIETKe, poib Maraus B xiopodumie, Mg?* u Ca’* B GepMEeHTaTHBHBIX PeakIHUAX; MaTHUH U
KaJIbIIMHA KaK MHUTATEIbHbIE KOMIIOHEHTHI TI0YB, UX HOHOOOMEHHOE MOBE/IEHUE B TIOYBAX, )KECTKOCTh BO-
IIbl, U3BECTKOBAHNE U U3BECTKOBAHUE I1OYB.

XuMus p-2JIeMEHTOB.

OO6mme cBoiicTBa 3neMeHTOB IIIA-MOATpYyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTUX 3JIEMEHTOB MOATPYIIBI, MPeodiiajaHue KOBAJICHTHOTO XapaKTepa CBsA3el B coenuHe-
HUSX OOpa M JBOWCTBEHHBIN XapaKTep CBsI3el allfOMUHUS, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHNU O0pa: OKCHUJ, OOpHbIE KUCIOTH U UX COJH; (HU3HU-
YeCKMe U XMMUYECKHE CBOMCTBA METAUINYECKOIO AJIFOMUHUS, BaKHEHIIME XUMUYECKHUE CBOWCTBA Ou-
HApHBIX COCAMHEHUN AJIOMUHUS;0KCUBI U THIPOKCUABI AIIOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTEpHOCTB STHX COEMHEHH, PEaKIMK MX B3aMMHOTO TIPEBPAIIEHUs; akBakaTHoH Al**, ocobeHHOCTH
€ro CTPOEHUsS U MOBEJIEHUS B PacTBOPAX; COJIM AJIOMUHUS, UX KPUCTAIIOTUAPATHI, pACTBOPUMOCTH B
BOJIE M TMJIPOJIN3; KOMIUIEKCHBIE COCIMHEHMs aIIOMUHUS; OOp M allOMUHUI B OHocHucTemax; o0lue
CBOMCTBA 37eMEHTOB [VA-NOArpynnbl; XUMMUsI HEOPTaHUYECKUX COECOUHEHMM yriepoja: aJlJIOTPOIIHbIE
MOJIUGUKAIMK YIIIepoia, OKCUABI YIIIEPOAa, YIOIbHAsl KMCIOTA U €€ COJIM; 3HAUYCHHUE YIIepoJia B Cellb-
CKOM XO3sIIICTBE; KPYrOBOPOT YIJIEpO/ia B IPUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YIiiepoaa; ocoOeH-
HOCTH XMMHMYECKHUX CBOMCTB KPEMHHMsI; OKCUJ KPEMHHUSA, KDEMHHUEBBIE KUCIOTHI U UX COJM; KPEMHE3EM,
CHJIMKATBI, aJTIOMOCHJIMKATBI KaK MTOYBOOOpa3yoIue MaTepualibl, UX 3HAUC€HUE IS TUIOJOPOIUS MOYB;
IPUMEHEHHE CUJIMKATOB U JPYTUX COEIMHEHHH KPEMHUsS; OCOOEHHOCTH XMMHUHU IeépMaHHMs, 0JIOBA U
CBHHIIA, 9KOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIIBI; OCOOCHHOCTH
XMMHMYECKHX CBSI3€d a30Ta C BOAOPOJOM, YIJIEPOJOM M KHCIOPOIOM; TEPMOJUHAMUYECKAs HEYCTONYH-
BOCTH OOJIBIIIMHCTBA XMMUYECKHX COCIMHEHUN a30Ta, €€ MPUYMHBI U MPOSBICHUS B XUMUH U MIPUPOJIC;
XMMHMYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHAaK M €ro IPOU3BOJHBIC; OKCUABI a30Ta, a30THAs,
a30TUCTast U a30THOBATHUCTAsi KUCIOTHI U MX COJIM; 0OCOOEHHOCTH a30Ta KaK OMOT€HHOTr0 3JIeMEHTa, a30T-
cojiepaKalire OMOMOJIEKYJIbl, X 3HAUEHUE B KU3HEAEATEIbHOCTU PACTUTENBHBIX M KUBOTHBIX KIIETOK;
3HAa4YEeHHE a30Ta KaK 3JIEMEHTAa MUTaHHs, KPYrOBOPOT a30Ta B MPUPOJE, a30THBIE yJO0OpEHUs, SKOJIOTHU-
YEeCKHE acleKThl UX NMPUMEHEHUs,, OCOOEHHOCTH TEPMOIAMHAMUYECKON YCTOHYMBOCTH PA3JIMYHBIX CO-
enuHeHMi dochopa B 3eMHBIX YCIOBUAX, OKCHIIBI ochopa; oprodochopHast KUCIOTa U €€ COJlu, KOH-
neHcupoBaHHbIe (HochHOpHBIE KUCIOTHI U MX COJK;0c00eHHOCTH (ochopa Kak OMOTEHHOTO 3JIEMEHTa,
cneun(urka MoBeNeHUs] M 3HAUYeHUe coeanHeHHi Qocdopa B Ouocucremax; 3HaueHHe (ocdopa Kak
aJIeMeHTa MUTaHus, KpyroBopotT dhochopa B npupose, hpochopHbie y1oOpeHUst 1 YKOJTOTHISCKHE ACTICK-
Thl X HCIOJB30BAHUSA; OOIIME CBOWCTBA 3JIeMEHTOB VIA-MOArpyMNIibl; MOJEKYISPHBIA KUCIOPOJ Kak
OKHCIINTENb; 030H; TEPMOAMHAMHUYECKAS YCTOMYUBOCTh U PACIPOCTPAHEHHOCTh COCAMHEHUN KHUCIOPO-
71a; OKCUIBI, KUCIOPOACOAEPKAIINE KUCIOThl, OCHOBAHUS, COJIM KUCIOPOJACOJAEPKAIIMX KUCIOT Kak



BA)KHEWIIIME KJIacChl HEOPraHMYECKUX COCAMHEHHI; MEPOKCU] BOJOPOAa U APYrHUe MEPOKCUIbI, MOJie-
KYJSIPHBIM KHCIOpOJ B OMOdPHEPreTHKe, poiib (PYyHKIHOHAIBHBIX KUCIOPOACOAEpKAIIUX Tpynn B OHO-
MOJIEKYJIaX, SKOJIOTHYECKast POJIb KHCIOPOJa U 030HA aTMOCQEpPbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
Cepbl; OKCUIBI CEPBI; CEPHAsl KUCIOTA U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEpOBOJOPO. U MOJIH-
cynb(aHbl, CyabGUAbBl U NOTUCYIb(UIBI; cepa KaKk OMOTeHHBIH 3JIEMEHT; NIPUMEHEHHE CYNb(aToB H
JOPYTUX COEIMHEHHUN CEpPBI B CEIbCKOM XO35MCTBE, IKOJIOTMYECKAs ONMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Basi KUCTIOTa U €€ COJM; POJIb CeJIeHa B MUTAHUU YeJIOBEKa U KOPMIJICHHH CEJIbCKOXO3SICTBEHHBIX K-
BOTHBIX; 001IMe cBOMCTBA AneMeHTOB VIIA-ToArpynmel; CTENEHN OKUCIEHUS TAIOTCHOB B COSAMHEHU-
sIX, OCOOCHHOCTH CBSI3€H, TEpMOAMHAMUKA U CTPOCHHE COoeMMHEeHHMH ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAsi KMCIIOTa U €€ COJIM; XJIOPOBOJOPO/, XJIOPOBOAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIOKUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B XKUBOM KIIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOAMMBII 3J€MEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH Cpelibl;
MCTOJIb30BaHUE COCIMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-371eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIJIOB; COCIUHEHUSI XPOMa B CTENEHSIX OKHUCIIE-
Hus +3 u +6; coenuHeHus: MonrbaeHa (VI); coenrHeHns: Maprafiia B CTETICHSIX OKUCICHHS +2, +4, +6 1
+7; ponb COeNMHEHUN XpoMa, MOJUOIeHa, MapraHIla, kKelle3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHMS XKEJe3a B CTENEHAX OKUCIEHUS +2 U +3, COeIMHEHUS KO-
0anbTa B CTEMEHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEIHU B CTENEHIX OKHUCIEHUs +1 U +2; COeNMHEHUs IMHKA, KaJMHUS U PTYTH; POJIb COCAUHEHUNA XpoMa,
MoONIMOIeHa, MapraHIla, xele3a, HUKeJs, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCHYHOCTb COETMHEHUI KaaMUs U PTYTH.

Pasznea 3. Xumusa anajJauTn4deckas.

Teoperudyeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HHU OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXUMuU U 3xosoruu. Knaccudukanus MeTofoB aHanuza; TpeOOBaHUS K METOJaM aHalIu3a; U3-
MepUTEIbHAas MOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUUYECKON XUMUU. OCHOB-
HBIC THUIIBl PEAKLUUN, HCIOIb3YEMBIX B AHAJIUTHYECKOM XMMHUHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOILECCHl OCAXIACHUS-PACTBOPEHUS. MeETpoornueckue
OCHOBBI XMMHYECKOTO aHallM3a: aHAIUTUYECKUN CHUTHAJI M TMOMEXH, Kiaccu(HKaIus MOrpenrHocTei
aHaJM3a, TOYHOCTH (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyIbTAaTOB aHAJIN3a, IOKA3aTeIn
MPaBWJIBHOCTH U MPELM3UOHHOCTH, JOBEPUTENbHBIM HHTEpBAJ, CIIOCOOBI MOBBIIEHUS TIPABUILHOCTH U
MPEU3HUOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHAIN3A.

TurpuMeTpuyecKUil aHAIU3.

CymHOCTh METO/a, MPUTOTOBICHHE PAad0YNX M CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MTPUEMbI TUTPUMETPUUYECKUX OIpeneieHui (mpsiMoe, 00paTHOE TUTPOBAHUE U 3aMECTHUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBAHMS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHCIOTHO-OCHOBHOE TUTPOBAHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
METOJ1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHne KapOOHATHON JKECTKOCTH BOJIbI, ONpeesieHue
CoJIeii aMMOHHUS M a30Ta OpraHNYecKux coenuHeHuit nmo Keenpnanro, onpenenenue gpochopa. Komrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATBI, MPUPO/Ia CKAYKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METATUHIUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:
omnpezeneHue oOIIeil KeCTKOCTU BOAbBI, OMpEesIeHne MarHus U KajbLus MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPE/IeNICHNE ATIOMUHMUS, onpeesnenre Mean. OKUCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHKE:
TEOPETUYECKUE OCHOBBI METOJA, MPHUPOAA CKAYKa TUTPOBAHUS B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
TUTPOBAHUH, IEPMAHTAHATOMETPHS, UOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
U IpYrue UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIIOTHO-OCHOBHOM TUTPOBAHMH, IPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIMTEIIbHOBOCCTAHOBUTEIBLHOTO THUTPOBAHMS: TEPMAHTAHATOMETPUYECKOE OIpECICHUE
xKenes3a, HOJIOMETPUYECKOE ONPEEIeHUE MEIU, XPOMAaTOMETPUUECKOE ONPENEIICHNE Keye3a; TUTPOBa-
HUE [0 METOJY OCAXKIEHUS, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXKJICHHs, apr€HTOMETPHUSI, CIIO-
COOBI YCTAaHOBJICHHUSI TOUYKH SKBUBAJIEHTHOCTH B METOJIE OCAXKICHUS, TPAKTUUECKOE TPUMEHEHHUE TUTPO-
BaHMS IO METO/Y OCQXKJICHHS: ONPEICIICHUE TalOT€HU I-UOHOB.



I'paBuMeTpHYecKuil aHAIU3.

CymHocTh MeTo/a, hopMa OCaXI€HUS U TpaBUMeTpuUeckas Gpopma, MOJHOTa OCaXKIEHUS, IPUIH-
HbI 3arpsA3HCHHA OCAOKOB, (bI/I.HBTpOBaHI/Ie U TOPOMBIBAHUC OCAAKOB, BBICYIIIMBAHUC W IPOKAJIMBAHUC
0CaJIKOB, PAcUEThl B TPABUMETPUUYECKOM aHaJIN3€e, MIPAKTHUECKOe MPUMEHEHHE METOla TpaBUMETpHUYe-
CKOT'O aHaJIM3a: ONpE/IETICHNE BObI, ONpeeieHue KPEMHUEBOM KUCIIOTHI, ONpeIeIeHUE KeJe3a U ajro-
MUHHSI, OTNIpeiesieHne 0apus u Cyab(haT-uoHOB.

4.2. Conepxxanue JeKHi

Ounas ¢popma o0yueHust

Ne n/m Kpatkoe conepxanue nekuuu

KonuuectBo
4acoB
[IpakTnueckas
MOATOTOBKA

OcHoBHBIC NOHATHS M 3aKOHBI cTeXxuoMeTpuH. OCHOBHBIE 3aKOHBI H
MOHATUSA XUMHUH: aTOM, MOJIEKYJIa, OTHOCHUTEIIbHAs aTOMHAass U OTHOCH-
TelbHasi MOJIEKYJISIPHAs MacChl, MOJIb, IOCTOSIHHAs: ABOraspo, MOJISIPHAS
Macca, XUMUYECKUNA SKBUBAIEHT, (PAKTOP SKBHUBAJICHTHOCTH, MOJIAPHAS
Macca DKBHUBAJIEHTA, 3aKOHBI COXPAaHEHHs MacChl, IIOCTOSHCTBA COCTABa,
3aKOH ABOTIaJIpo, 3aKOH YKBUBAJIEHTHBIX OTHOLLIEHU.

CkopocTh M 3HepreTuka XuMuU4eckux peakumid. [loustue o ckopoctu
XUMUAYeCKOM peakuuu. OCHOBHbBIE (DAKTOPHI, BIUSIONIME HA CKOPOCTh
2 peakuur. OCHOBHOM 3aKOH XUMHYECKOW peaKkuu JJIsl JEMEHTApHOU 2 +
craauu. KoHcranta ckopoctu XxumMudyeckor peakuuu. KoHcranta paBHo-
Becust. [Ipuniun Jle-Illarenbe.

Ctpoenue atoma, nepuoandeckuii 3axkon /I. U. MengesieBa u xumm-
yeckasi CBSA3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpeli-
CTaBJICHHE O CTPOCHMM aroMa C TOYKM 3pEHUS KBAHTOBOH TEOPHH.
[Tpunmun MunumansHOM sHepruu. IlpaBuna KneukoBckoro. Ilpuniun
[Taymu. IlpaBuno Xynna. Ilpupona xumuueckoil cszu. CBoicTBa KOBa-
JIEHTHOM CBA3MU: JUIMHA M HEPrus, HACBIIIAaEMOCTh W HAINPABICHHOCTb.
3,4,5 | MonHas cBs3b, mpupoiga oOpa3oBaHUS M CBOMCTBA. Merammndeckas 6 -
CBs3b, MPUPOJA 00pa30BaHMSA M CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMO-
NENCTBHE, BOAOPOAHAs CBs3b. Ilepruonnueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HNEpUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
W3meHeHne cTpOeHUs U CBOMCTB JIEMEHTOB B IIEPUOJE, B IPyIIIE (pagu-
yca aToMa, YHEPruii HOHU3ALMK U CPOJCTBA K AJIEKTPOHY, dJIEKTPOOTPHU-
1aTeIbHOCTH). ITOHSITHS BaIEHTHOCTH M CTENIEHU OKHUCJIEHUS.

OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu. CTerneHb OKHCICHHUS.
Oxucnurenu u BoccTaHOBUTENU. CTeXHMOMETpUYecKrue Ko3((UIIMEHTHI
6 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakKUni. DKBUBAJICHTHI OKUCIUTEIS 2 +
U BoccTaHOBUTENI. POJIL OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Kommuiekcnbie coennHeHusi. OCHOBHBbIE MOHSTHS KOOPIWHALMOHHOMN
TEOpUHU: LEHTPATIBHBIA HOH — KOMIUIEKCOOOpa30BaTelb, JUTaHbl, KOOp-
7 JTUHAIIMOHHOE YHCII0, BHEIHec(hepuieckne MoHbl. HoMeHKIaTypa Kom- 2 +
IUIEKCHBIX coequHEHU. Ba)kHelnine TUIBI KOMIUIEKCHBIX COSIUHEHUN.
KoHCTaHTBI yCTOMYNBOCTH U HECTOMKOCTH.

Xumus s-3jeMeHTOB. CBOCOOpas3ne CTPOCHHS aToMa Boaopona, Ghu3u-
YECKUX U XUMHUYECKHX CBOWMCTB ATOTO AJIEMEHTA. XUMUYECKUE CBOMCTBA
LIEJIOYHBIX METAIOB. POJIb KATHOHOB HATPUS U Kajus B )KMBOU KIIETKE.
Hatpuii 1 kanuii Kak KOMIIOHEHTHI IIOYBBI M [TOYBEHHBIX pacTBopoB. Ka-
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T KaK dJIEMEHT NuTanus pactenuii. Kanuitaeie ynoOpenus.

9,10,11

Xumusi p-3jemMentoB. OOmas xapakrtepuctuka snemeHToB IIIAmon-
rpynnbl. Ou3nyueckue U XUMHUECKHUE CBOWCTBA 3NIeMeHTHOTro 6opa. Kuc-
JIOPOJHBIE COSTMHEHUS OOpa: OKCUIl, OOpHAst KUCIIOTa, MOTUKHUCIOTHI 00-
pa, ux coiu. GuznyuecKknue U XUMHUECKUE CBOWCTBA almtoMUHMS. OKCHUBI,
THUAPOKCHJIBI U COJIM ATFOMUHUS. XHUMHSI MOJICKYJIIPHOTO a30Ta, aMMHaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, Q30THOM KUCIOTHI U €€ cojiei. 3HaueHue
a30Ta KaK AJIeMEHTa MUTaHUs. A30THBIE yI0OpEHUs, SKOJIOTUUECKHE ac-
MEeKTHl UX npuMeHeHus. OCOOEHHOCTH XUMUYECKUX CBsi3ei cephl. [Ipod-
HOCTh CBSI3€M CEpbl C KHUCIOPOAOM M BoaopoaoMm. CepHas KHCIOTA,
cynbdarel. CepoBomopoa. Cepa kak OMOTCHHBIM 3JIEMEHT. JKOJIOTHYe-
CKasl OITACHOCTh CEPHUCTOTO Ta3a.

12

Xumus d-dnementoB. OOmue CBOHCTBA U OCOOCHHOCTH TEPEXOTHBIX
MeTtaiuioB. [losiokeHne MmepexOoaHbIX 3JIEMEHTOB B MEPUOIUYECKON CH-
creMe 3n1eMeHToB J[.J. MeHaeneeBa, X CTEICHU OKHUCICHHUS M XHMHUUE-
CKHe cBoicTBa. MonMuOACH M ero coeauHeHus. MapraHell, CoeIuHEHUS
Mapranna. CemeicTBo xenesa

13

BBenenue. Kinnaccugpukanus MeTo10B aHAIU3a U TPEOOBAHUS K HUM.
Metpoaoruss M craTHCTHYecKasi 00pa0oTka pe3yJIbTATOB aHAJIM3A.
[Ipenmer W 3amauu AHATUTUYECKOWM XUMHUHM B CEJIBCKOXO3SHCTBEHHOM
npousBojacTBe. Knaccudukanus u tpeboBanus Kk MeroaaMm ananmusa. Oc-
HOBHBI€ THUIIbl PEAKIUH, HUCIOJb3YEMbIX B XMMHHM aHAIUTHUYECKOH. Oc-
HOBHBIC TOHATHS METPOJIOTUM XMMHUYECKOro aHanmza. Kiaccudukanus
MOTPENTHOCTEH XUMHYECKOTO aHAJIN3a.

14,15

OcHOBHbBIC OHATHS TATPUMETPHYECKOr0 aHaau3a. [IpuHiun Tutpu-
METPUYECKOr0 aHaju3a U 00JacTh ero NpUMeHeHusl. MeTobl TUTpUMET-
pudeckoro a”anuza. CTaHAapTHBIE M CTaHAAPTU3UPOBAHHBIE PACTBOPSI.
Touyka HSKBHMBAJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpPUEMBbl TUTPUMETPUYECKOTO THUTpOBaHUS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOTI'0, OCaUTEIBHOI0, KOMIIIEKCOHOMETPUYECKOTO U OKUCIUTEIb-
HO-BOCCTaHOBHUTEIBHOIO TUTPOBAHHUS.

16

CymHoCTh rpaBuMeTpHuYecKoro anaausa. Cymuocts Meroaa. Tpebo-
BaHUs, NPEABABISAEMbIE K OCaKIAEMOW U TPaBUMETPUUYECKON (BECOBOIN)
¢dbopmaM. YCIOBUS KOJIMYECTBEHHOI'O OCAXKAEHUS TPYAHOPACTBOPHMBIX
BemiecTB. TOYHOCTh IPaBUMETPUUYECKUX METO/0B, (aKTOPHI, BIUSIOLINE
Ha TOYHOCTB.

Hroro

32

15 %

3aouHnas popma 00y4yeHUs

0/

ConeprkaHue JEKIUN

KomuuectBo

JacoB

[IpakTnue-
CKasl MOJro-
TOBKa

CkopocTh ¥ JHepreTMKa XHMH4YecKuX peakumi. [lonsatue o ckopoctu
XUMHYeCKON peakiuu. OCHOBHBIE ()aKTOpPBI, BIUAIOLINE HA CKOPOCTh pe-
akury. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nun. KoHcTaHTa CKOpOCTH XMMUYECKOW peakuuu. [uHaMUueckuil Xxapak-
TE€p XMMHYECKOro paBHoBecHs. IIpusHaku uctuHHOrO paBHOBecHs. Kon-
cranTa pasHosecus. [Ipunnun JlelllaTense.

Ctpoenne atoma, nepuoanveckuii 3akon JI. U. MenneneBa u Xxumu-
4yecKas CBsI3b. ATOMHO-MOJIEKYJIIpHOE yueHHe. COBPEMEHHOE IPeICTaB-
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JIEHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAaHTOBOM Teopuu. [IpuHumn
MHUHUMaNIbHOU 3Hepruu. [TpaBuna KneukoBckoro. [Mpunnun Ilaynu. [pa-
Buno Xynzaa. [Ipupoga xumuueckoil cBsizu. CBolicTBa KOBAaJEHTHOM CBS-
3M: JUIMHA W DHEPrus, HAChIIIAEMOCTh U HaIllpaBJIE€HHOCTh. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOMCTBa. MeTauimueckas CBsi3b, IMpUpoJa 00-
pa3oBaHUs U CBOMCTBA. MeEXMOJIEKYISIPHOE B3aMMOAECHCTBUE, BOJIOPOI-
Hasi CBs3b. llepuoamueckuii 3aKOH M €ro cCoBpeMeHHas (POpPMYIHPOBKA.
[Ipupona mepUOIUYHOCTUCBOMCTB 3JIeMEHTOB. CTpyKTypa Nepuoauye-
CKOM CHCTEMBI 2JIEMEHTOB. MI3MEHEHHE CTPOEHHUSI U CBOMCTB DJIEMEHTOB B
repuojsie, B rpynne (paguyca aroMa, SHEpPruid MOHU3ALHUU U CPOJCTBA K
3JEKTPOHY, FIEKTPOOTPULATEIHHOCTH). [[OHATHS BaJIEHTHOCTH U CTETICHU
OKHCJICHUS.

OKHCINTE/bHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHUCIICHUS.
Oxucnurenu u BoccraHoBUTeNH. CrexmoMerpudeckue Kod3()(uUIneHTHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH. DKBUBAJICHTHl OKUCIUTEISA
U BOCCTAHOBHTENS. POJIb OKHUCINUTENBHO-BOCCTAHOBUTENBHBIX pEaKIUi B
IIPUPOJIE U CEIIBLCKOM XO3SIIMCTBE.

Xumus s-31eMeHTOB. CBOe0Opasue CTpoeHUs aroMa BoAopoja, husuue-
CKMX M XMMHUYECKUX CBOWCTB ITOTO 3JEMEHTa. XMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAIOB. PONIb KATMOHOB HATpUS W Kajdusl B )KUBOM KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUW KaK DJICMEHT MUTaHus pacteHnid. Kanuitaeie ynoopeHus.

Xumus p-3jaemenToB. O0mas xapakrepuctuka neMmeHToB [IIAnoarpymn-
nbl. PuU3nUecKre U XUMUYECKHUE CBOMCTBA dJeMeHTHOro O6opa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHast KUCIIOTA, MOJUKUCIOTH Oopa, X
COJHM. XUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHMAKa U €ro IPOU3BOIHBIX; OKCHU-
JIOB, a30THOM KUCIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK 3JIEMEHTa ITUTa-
HUs. A30THblE yIOOpEHHs, SKOJIOTMYECKHE AaclEKThl UX HMPUMEHEHMS.
OcobeHHOCTH XUMHUYECKUX cBsizel cepbl. Cepa Kak OMOTEHHBIN JIEMEHT.
OKoJslornyeckas onacHOCTh CEPHUCTOIO rasa.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajIM3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro aHanuza. CTaHIapTHBIE U CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl TUTPUMETPUYECKOro TuTpoBaHHs. (OcCOOEHHOCTH  KHCIOTHO-
OCHOBHOT'O, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO U OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOIO TUTPOBAHMSI.

CymHocTh rpaBuMeTpuyeckoro anaamusa. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCaXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYcIOBUS KOJIMYECTBEHHOIO OCAXICHHS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOIINE
Ha TOYHOCTB.

Hroro

12

15 %

4.3. Conep:xxaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0yueHust

0/

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KomnunuectBo

JacoB

IIOAr0OTOBKA

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COG,Z[I/IHGHI/II\/'I.

(@)}

+ | Hpaktuueckas
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2. | KuneTuka XMUMHYECKUX PEAKIUI. 4 +
3. | CMeleHne XMMAYECKOTO PAaBHOBECHS. 2 +
4. | I'maponus coneit 4 +
5. | OKHCIUTENbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIHH. 6 +
6. | M3yueHue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 4 +
7. | Xumus 351eMeHTOB-MeTasuloB [ u Il rpyni riiaBHeIX IOATPYIIIL. 4 +
8. | Onements! III-VII rpynn riaaBHBIX MOATPYII. 4 +
9. | Mertauibl TOOOYHBIX TOATPYIIIL. 4 +
10. HpHFE)TOBJIeHHe U CTaHJapTHU3alis pacTBOpa THIPOKCH]IA HATPUS IO CO- ) N
JISTHOM KHMCJIOTE€ METOJIOM KHCIIOTHO-OCHOBHOT'O TUTPOBAHMSI
11. Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
IJIEKCOHOMETPUYECKOTO TUTPOBAHMUSI
12. | Onpenenenue coaepkaHus XJIOPHUA-HOHOB B BOJOIPOBOJIHOMN BOJE 2 +
13. | Onpenenenue IIOK0O3bI B KapTodeie HoJoMeTpUIeCKUM TUHTPOBAHUEM 2 +
14. | OnpeneneHue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
HTroro 48 30%
3aounas popma oOyueHust
o 3«
= S &
No . 8 2 g 9
e HaumenoBanue 1a00paTOpHBIX 3aHATUN T 32 = o
g S g
S l% =
1. | KuneTnka XMMHUYECKUX peaKLUi. 1 +
2. | CMeleHne XMMUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2 +
4. | M3yuyeHue CBOMCTB KOMIIEKCHBIX COCIMHEHUM. 2 +
5. | Xumus anemeHToB-meTtaiios [ u Il rpynn roaBHbIX noArpynm. 2 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIII. 2 +
7 HpHFE)TOBJIeHHe U CTaHJapTHU3als pacTBOpa THIPOKCH]IA HATPUS IO CO- ) N
JISTHOM KHMCIIOTE€ METOJIOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHMSI
HTroro 12 30%

4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHIA
[TpakTHueckue 3aHsATHS HE IPETyCMOTPEHBI YI€OHBIM TUIAHOM
4.5. ConeprxaHue caMOCTOATEIbLHONH padOThI CTY/ICHTOB

4.5.1. Buabl caMoCTOsITeILHOI padoThl 00y4aro X Cs

KomnuectBo yacoB

Bunel camocToATenbHOM paboThl 00ydaronmxcs ounast opma | 3aouHast Gop-
00yJeHus Ma 00ydeHUs
BrinonHenue KOHTPOJIbHOW PaboTHI - 50
[ToaroroBka k 1a00paTOPHBIM 3aHATUAM M K 3alUTE JJAOOPATOPHBIX 20 2
pabot
CaMOCTOSITETLHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 18 30
IToaroroBka K NpoOMEKyTOYHOMN aTTeCTalluU 9 9
Hroro: 37 111

4.5.2. CogepkaHue caMOCTOSATEIbHOI padoThl 00y4AIOLINXCH
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0/

HaumenoBanue HU3Yy4aCMbIX TCM HJIM BOIIPOCOB

KonnuecTtBO yacoB

ouHas ¢popma [3a04Has hopma
o0y4YeHHS o0y4YeHHS

IToHsATHS ¥ 3aKOHBI CTEXHMOMETPUM. XUMUYECKUN SKBHBA-
TIeHT, (aKTOp IKBUBAJICHTHOCTH, MOJISIPHASI Macca dKBUBAJICH-
Ta. 3aKOHBI: COXpPAaHEHHUs MacChl U DHEPrHH; KPaTHBIX OTHO-
IIEHUH; TTOCTOSIHCTBO COCTaBa; ABOTaApO, MPOCTHIX 00BEMHBIX
OTHOIIICHUH.

CkopocTh M 3HepreTuKka XumMn4yeckux peaxkuuid. Karanus u
depmentsl. IlpuMeHeHne W 3HaUY€HHE SHEPreTUKU XUMHUYE-
CKMX peakuui. [IporHo3upoBaHue HallpaBICHUs] PEAKLIUH.

PacTBopsbl. Bunbl pactBopos. [Ipuponga MoJIeKyISIpHBIX CUJT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTH. Boma kak cmaObiii anexkTponut. Bomo-
POIHBIN U THAPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. ['uaposns
cosedd. Tumpl ruaponan3a. 3HAYCHHE PACTBOPOB CIIA0BIX DJIEK-
TPOJIMTOB B XMMHHU, OUOJIOTHH U T€OXUMHH.

Crpoenne aroma, nepuognydeckuii 3axkon JI.M. Mengesee-
Ba. CBA3b PACIPOCTPAHCHHOCTH XUMHUYECKUX JJIEMEHTOB C MX
IIOJIOKEHUEM B IEPUOJUYECKON CUCTEME, MAaKpO- U MHUKPO-
3JIeMEeHThl TUIbl TMOPUAN3ALUN aTOMHBIX OpOuTaneil u reo-
MCTPUSA MOJICKYJI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPeaKUMu. OKBHUBa-
JICHTBI OKHCIIUTCIA U BOCCTAHOBUTCIIA. PO.HB OKHUCIIUTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJIC M CEITHLCKOM XO3Sii-
CTBE.

KommniiekcHble coequHeHHMsl. J[OHOpHO-aKIENTOPHOE B3au-
MOZECHCTBUE MOJIEKYJl. POJIb KOMIIIIEKCOB B IIPUPOJIE U TEXHU-
ke. [Ipupona XxUMHYECKOW CBSI3UM B KOMIUIEKCAX M CBOWMCTBA
KOMIUJIEKCHBIX COCIMHEHUN.

Xumus s-3jieMeHTOB. Hatpuii m kKaimii KaKk KOMIIOHEHTBI
MOYBBI ¥ TIOYBEHHBIX pacTBOPOB. Kanuii kak 37€eMEHT MUTaHUS
pactenuii. Kamuiineie ymoOpenus. KpyroBoporsl HaTpusi u
KaJlus B npupoae. Maraui u KajiblLMi B KUBOW KieTke. Mar-
HUM W KaJdbIIMM KaK IUTaTelIbHBbIE KOMIIOHCHTHI ITouB. Mx
HOHOOOMEHHOE IOBEACHUE B MIOYBAX.

XumMus p-3jieMeHToB. KpeMHe3eM, CHIIMKAThl U alTFOMOCHIIU-
KaThl KaKk TIOYBOOOpa3yromure MuHepalsl. 3HaueHue (ocdopa
Kak 3yieMeHTa nutanus. OcCOOEHHOCTH XJIopa Kak OMOTEHHOTO
aneMeHTa. OTOp Kak OMOIOTUYECKU HEOOXOIUMBIHA dJIEMEHT U
KaK JIEMEHT — 3arpsA3HUTENb OKPY)KAIOIIEH CPEIbl.

Xumus d-3jemenToB. OnpeneneHue MOHATUN «IIEPEXOIHbIE
3JIEMEHTEI», d-dmemenTsl, f-aimementsl. Ponp coemuHeHUI
Xpoma, MOJIHOIeHa, MapraHIa, Kejie3a, HUKeJs, MeIu U [IMHKa
B JKU3HEIEATEIBHOCTH 4YEJIOBEKa M KMBOTHBIX; TOKCHUYHOCTH
COCIMHEHUM KagMUs U PTYTH. TOKCUYHOCTb COCIMHEHUN Kaj-
MUS U PTYTH.

OcCHOBHbIE MOHSATHA METPOJIOTMH XMMHYECKOIr0 AHAJIW3A.
TouyHocTh aHanuTHyeckux onpexaeneHui. I[lokazarenu mnpa-
BUJIBHOCTU W NPCUHU3UOHHOCTH H CHOCOGBI HUX IIOBBIIIICHUA.
AOCONIOTHBIE U OTHOCHUTENbHbIE OIIMOKH, UX HCTOUYHUKH U
METOAbI BIYUCIICHUA.
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Teopus unaukaropos. VMHTepBan nepexona OKpacKu WHIM-
katopa. Beibop pH mnankaropa /sl yCTaHOBICHUSI KOHEYHOM
TOYKH TUTPOBaHHUSA. METalJIOXpOMHBIE MHIUKATOPBI U TPeOo-
BaHMA K HUM. MHAMKATOpHI, MIpUMEHsSIEMbIE B OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX METOJAX: CHEHH(PUYECKHEe U OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE.

I'paBuMerpuueckuii anaau3. IlocienoBarenbHOCTH oOnepa-
WA ¥ TpueMbl 00pabOTKH OCAJKOB, MPOMBIBAHHWE OCAJIKOB,
BBIOOp MPOMBIBHOM JKHAKOCTH, (MIBTPOBAaHHE, BapUaHTHI U 3 10
TEXHHKAa 3THX onepauuid. BpicymmBaHue M B3BEIIMBaHHE
ocakoB. TexHuKa B3BEIIMBAHMUSL.

HUTroro: 37 111

S. Y4ueOHO-MeTOoAHYeCKOe o0ecnedeHHe CAMOCTOATEIbLHOM padoThl 00y4aroImuXcst
M0 AMCHMILINHE

YyebHOo-MeTonnueckue pazpaboTku umerorcs B Hayunoit 6ubmmoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. Xumusi HeopraHuyeckas U aHaJUTUYeCcKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs
JUTSI CAMOCTOSITEIFHOM PaOOTHI MO NUCIHUIUIMHE ISl CTYICHTOB arpOHOMHUYECKOTO (akyapTera /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-
TyT arpoakosorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTtyn U3 J0OKaJIb-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMHS HEOpPraHWMYECKas M aHaJUTU4YecKas [DIEKTPOHHBIM pecypc]| : METOAMYECKHE YKazaHUs
JUTS. BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKkyIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. IlokatunoBa, T. A. Ilanoma, E. C. IlectpukoBa ; FOxHO-
VYpansckuii 'AY, UacTuTyT arposkonorun .— Mmuacckoe: KOxuo-Ypansckuit [AY, 2020 .— 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH OLIECHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalu 00y4aloImmXxcs 1o
AUCHMILIAHE

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKM oOydaronuxcst TpedoBanusmM ®I'OC BO
pa3paboTraH (OHJ OLIEHOUYHBIX CPEJCTB JUISl TEKYILEro KOHTPOJIsl YCIIEBA€MOCTH U IIPOBEACHUS MPOMe-
KYTOYHOM aTTecTauuu OoO0ydarommxcs mo aucuuiuinHe. DOHA OLIEHOYHBIX CPEICTB IPEJCTaBIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHHUTEJbHAsS] YUeOHasl INTepaTypa, Heo0OXoauMasi VI OCBOCHUS
AUCHMILTUHBI

OcHoOBHasl ¥ IOMOJHUTENbHAS yyeOHas tuTepatypa uMmeercst B HayuHnoit Oubnnoreke u 31eKTpoH-
HoM uHpopmarmorHo-oopaszoBarenbHol cpeae PI'BOY BO FOxuo-Ypansckuii ['AY.

OcHoBHAaA:

1.  Eropos, B. B. Heopranudeckast 1 aHanmuTH4eckasi XUMus. AHATUTUYECKas XUMUs : yaeOHuKk / B.
B. Eropos, H. 1. Bopo6seBa, U. I'. CunbectpoBa. — Cankt-IletepOypr : Jlans, 2021. — 144 c. //
Jlanb : anekTpoHHO-OMOIMOTeuHas cuctema. Pexxum noctyna: https://e.lanbook.com/book/168653

2. bopsosa, JI. /1. OcHoBbI 001meit xumuu : yauedHoe nocodue / JI. 1. bop3osa, H. FO. Uepnukosa, B.
B. Axymes. — Cankr-IlerepOypr : Jlanp, 2021. 480 c. // Jlanb : 3IeKTpOHHO-OMOIUOTEUHAS CH-
crema. Pexxum nocryna: https://e.lanbook.com/book/168698 .

3. Capraes, II. M. Heopranmnueckas xumus : yaeoHoe nocodue / [1. M. CapraeB. —2-¢ u31., UcIp. u
nom. — Canakr-IlerepOypr : Jlans, 2021. — 384 c. // JlaHb : 21eKTpOHHO-OMOINOTEUHAS] CHCTEMA. —
Pexum nocryna: https://e.lanbook.com/book/169383 .

4.  BepumnuH, B. 1. Ananutndeckas xumus : yueOnuk / B. M. Bepmunun, U. B. Bnacosa, U. A.
Hukudopona. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2019. — 428 c. // Jlanb : 31€KTPOHHO-
o6ubnuoreynas cucrema. Pexxum nocryna : https://e.lanbook.com/book/115526
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JlononHuTenbHast:

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

AHanmuTHUecKass XHMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. 'ony6esa, . B. Tumomyk [u ap.] ; KemepoBckuii rocy1apcTBeHHBINH YHU-
BepcuteT. — KemepoBo : KemepoBckuii rocynapctBennbiii yuuepcuter, 2020. — 175 c. : .,
Tab1., cxeM. Pexxum goctyna:: https://biblioclub.ru/index.php?page=book&id=684859

Pemenue 3amau mo aHamUTHYeCKOW XUMHMHU @ ydeOHoe mocobue : [16+] / T'. H. llpaiioman,
I1. . Xandwuna, O. H. bynrakora, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
TOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u gom. — Kemepoo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015. - 208 c¢. : T1abnm. Pexum = gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

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

8. Pecypchl uH(pOpMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTh «UHTepHeT», He00X0AUMBbIe ISl

OCBOCHHUSA NUCHMUIIJINHDBI

1. EnnHoe oKHO 0cTyna K yueOHO-METOJMUeCKUM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

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

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

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyeOHO-MeTonndYeckue pa3paboTku umerorcs B HaywuHoil OuOnmoTeke M 3JIEKTPOHHOW HH-

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

1.

2.

3.

4.

XuMHsl HEOpraHWYecKas W aHaJIUTHYecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAaMOCTOSITENIbHOM paboThl MO AUCLUILIMHE I CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. [lokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Uuctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
XYMHS HEOpraHWYeCKasi ¥ aHAIUTUYECKasl | METOJANYECKUE YKa3aHHs K Ja0OpaTOpHBIM 3aHATH-
SIM TIO TUCHUTUTHHE (04Has Gopma oOydeHus1) [ 00yJaroIuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuMHs U arpono4yBoBesienne, ArpoHomus, CanoBoicTBo, TeXHOIOTUs TPOU3BOJICTBA U
nepepaboTKH CeMbCKOX03siiicTBeHHON mpoaykmmu] / coct.: Ilokatunosa A. H., Tlecrpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NHctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Moctyn u3 nokanbHoi cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XuMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE YKa3aHUS
JUTS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI sl CTYACHTOB arpOHOMHYECKOTO (hakysbTeTa (3a04Hast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, Uactutyt arposkosiorun .— Mmuacckoe: KOxuo-Ypansckuit 'AY, 2020 .— 42
c. — Hoctyn u3 nokansHo#l cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMHUS HEOpPraHMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYYaIOIIUXCS arpOHOMHUYECKOro (QaxynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit I'AY, 2020 .—
27 c. — loctyn u3 nokanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf
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. Un MAaIlHOHHbIE TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHHHI BaTeJbLHOT

10. Uudopmanmo € TEXHOJIOTHH, HCIT0JIb3YeMbIe oCyLIeCTBJIE 00pa3o0BaTEeJIbLHOI0

npouecca mo JTUCHUIUINHE, BKJIIOYAs epevyeHb MPOrPaMMHOro odecrevyeHnsi 1 HH(POPMAITHOHHBIX
CIIPAaBOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- [IpodheccronanpHbie CipaBOYHBIE CHCTEMBI TexakcrnepT http://www.cntd.ru/.

[lepedeHp TUIIEH3NOHHOTO MPOTPAMMHOTO OOeCTIeYeHHs. PEKBU3UTHI TIOATBEPKIAAIOIIETO JOKY-
MEHTA!

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

- I[1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHBIH 10T0BOp No
11354/410/44 ot 25.12.2018,;

- I[1TO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3noHHBIH 10T0BOp No
008/411/44 ot 25.12.2018;

- ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensnonnsiii noroBop Ne 008/411/44 ot
25.12.2018;

- AntuBupyc Kaspersky Endpoint Security mist OusHeca, JluneH3moHHBIH goroBop Ne
20363/166/44 ot 22.06.20; Jara 3axmtoueHust kontpakra: 15.10.2021. Homep kouTpakrta: 44/44/9A.
[Tpeamet xonTpakTa: OKazaHue YCIyT MO MPEIOCTaBICHUIO HEUCKITIOYUTEIBHOTO MPaBa UCTIOIb30BAHMS
IporpaMMHOTro obecnieueHus antuBupyc Kacnepckuii (mpojyieHue TuieH3ui);

- OmnepanvoHHas cHUCTeMa CHOEIUAIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensunonnsiit oroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajbHo-TeXHUYecKas 6a3a, Heo0OXoAUMAs AJIsl OCYIIeCTBJIEHUsI 00Pa30BaTeJIbLHOI0
npouecca no JUCHUIINHE

Y4yeOHble ayquTOPUM JJIS1 NPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-

IIEHHBIE 000PY10BaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4YeHH s

1. YueOHast ayquTopus Ijs MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THUIIA, OCHAIICHHAs MYJbTHUMe-
IUHHBIM 000pyI0BaHHEM (KOMIBIOTEP M BUIEONIPOEKTOP) — 217.

2. JlTabopatopust — 314 Jlabopartopust Xumuu

ITomemenns 1Jis1 caMOCTOATEILHOM PadoThI 00yYaIOIIMXCS
[TomerneHust 111 caMOCTOATENLHON paboThl oOydarommxcs — 317, ocHaleHHbIE BEIXOI0M B MIHTEpHET,
BHYTPUBY30BCKOH  KOMIIBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJEKTPOHHYIO  WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpemy.

IlepeuyeHb 000pyI0BaHNSA W TEXHUYECKHX CPeICTB 00y4eHUs

1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponsbie VIC-120 d3
5 Cymunsnbiit mkad CHOJI 58/350.
6 BoeiTsoxabIe mKadb (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO3yIIHBII
8 DnekTprueckas IInTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEICHUS IPOMEKYTOYHON aTTECTALUN
00yJaroImxcst
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUILTHHBI

OIIK-1. CriocobeH pemniaTh TUMOBBIC 33/1a4l MPO(GECCUOHATBHOMN IeATeTbHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3aKOHOB MaT€MaTHUYECKUX, €CTECTBEHHOHAYUYHBIX M OOIIENIPO(GECCHOHATBHBIX AUCIUILIUH C
MPUMEHEHHEM MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA
OIIK-5. CnocobeH K y4acTHIO B MPOBEIEHUH KCIIEPUMEHTAIBHBIX HCCIEJOBAHUN B MPOGECCHOHATb-

HOU JIeITENbHOCTHU

Kox u HaumenoBanue
WHIUKATOpa JTOCTHXKE-
HUS KOMIIETEHIIUNA

Dopmupyemslie 3YH

3HaHHUA

yMeHUs

HaBBbIKH

N-1omnk-1 Mcnonb3yer
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX

JUCLUMIUINH I pellie-
HUS CTaHJAPTHBIX 3a-

OOyuaromuiicst T0JDKEeH
3HaTh: CBSI3b  MEXIY
CTPOCHUEM BEIIECTB H
UX XUMUYECKUMHU CBOM-
CTBaMH; OCHOBHBIC XU-

OOyJarommiicst TOJKEH
YMETh: CaMOCTOSTEIb-
HO paboTath ¢ yueOHOH
Y CIPAaBOYHOW JUTEpa-

OOyuaronuiicsi JTOJDKCH
BJIAJIETh  COBPEMEHHOM
XUMHYECKOW  TEPMHHO-
Joruel B 00JIacTH Heop-
TaHUYECKON XHWMHUH, OC-

JIad B OOJIaCTH TPOU3- | MUYECKHE 3aKOHBI H o
TypO#;  WCHOJB30BaTh | HOBHBIMH HaBBIKAMH 00-
BOJICTBA, TMEpPepadO0TKH | MOHATHUS; MPAKTHIECKOE N
CBOMCTBa XMMHUYECKUX | pallleHuss ¢ Jraboparop-
U XpPaHEHHUS CENIbCKOXO- | IPUMEHEHHUE  HEKOTO-
. . BEIIECTB B JIabOpaTop- | HbIM 00OpYyHAOBaHUEM U
3SUCTBEHHOW TIPOJYK- | PhIX ~ HEOPTaHHUYECKHUX N o
HOM W TIPOM3BOJCTBEH- | MOCYJIOW; 3HAHUSMH IIO
IMA C TPUMEHEHHUEM | BEIIECTB B CEIHCKOXO- .
N HOH MIPAKTHKE - | TeOpETHYECKUM OCHOBaM
nH(pOpPMaIMOHHO- 3SUCTBEHHOM  TPOM3-
KOMMYHHKAIIUOHHBIX BOJICTBE (b1.0.34 (1.0.34 -¥.1) COBPEMCHHBIX ~ METOOB
yHuka anamza -(51.0.34 —H.1)
TEXHOJIOTHI 3.1)
Ul-1onxs IIposBogut N OO0yyaromuiicst JOJKEeH .
A POBOZ OOyuvaromuiicss JOKEH yHarom a1 OO6yyarormmiics JIOJI-
AKCIIEPUMEHTAILHBIC yYMETh: MPOBOAUTH (-

HWCCIIENOBaHUA B 00Ja-
CTH TIPOW3BOJACTBA U
nepepaboTKU  CEeIbCKO-
XO3SIICTBEHHOM  MpO-

JYKUUH

3HaTh: LEId U 3a7auyu
MPOBOAMMBIX HCCIENO0-
BaHUMW, METOAbI MPOBE-
JICHUSI DKCTIICPUMEHTOB
n HaOmromeHuii, 0000-
meHuss U 00paboTKH
nHpOpManuMu, COCTaB-
JIEHUE OTYETOB IO pe-
3yJbTaTaM  TPOBEICH-
HBIX  DKCIEPUMEHTOB-

(b1.0.34 -3.2)

3MKO-XMMHUYECKHE pac-
YEeThI, MPOTHO3HPOBATH
HarpaBJIeHUE camo-
MIPOU3BOJILHOTO TIPOTE-
KaHUs MPOLIECCOB;
MOJIb30BaTECI  OCHOB-
HBIMHA HeOpI‘aHI/I‘IeCKI/I—
MU peaKTHaMH, pPacTBO-
pI/ITe.HSIMI/I n XHUMHYC-
CKOH 11 (0163 %) (0} -
(b1.0.34 -V .2)

KEH OCHOBHBIMH TIpHe-
MaMH pabOThl C XUMH-
YECKOH TOCYI0i B 000-
pyIOBaHUEM; METOIaMU
BBITIOJIHEHUST  DJIEMEH-
TapHBIX J1AOOPATOPHBIX
XUMHAYECKHX HCCIEIO0-
BaHUU B 0OJACTH MPO-
dbeccuoHanbHON  Jesi-
tensHOCTH -(B1.0.34 —
H.2)

2. [Toka3aTe/jin, KpUTEPUH U IKAJIA OLEHUBAHUSA HHIAMKATOPOB JOCTHKEHUsI KOMIIeTeHI[Hii

NI-1onk-1 CiocoOeH UCmoib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH JJIsI PEIICHUS
CTaHJIapPTHBIX 3a/1a4 B 00JIACTU arpOHOMUU C MPUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAITMOHHBIX

TEXHOJIOTHI
ITokaszarenu Kputepunu mikana oreHUBaHUS PE3yIbTaTOB 00YyUEHHUS 110 TUCIUITIIMHE
OLICHUBAHHUS - - N o
Henocratounsrit JlocTaTo4yHbIH Cpennuii Beicoknii
(@opmupyembie
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3YH)
b1.0.34-3.1 OOyuatommiics He | OOyyaromuiics OOyuatommiics 3Ha- | OOyuaronuiics
3HAeT CBSI3b MEXNY | c1abo 3HAeT CBA3b | €T  CBA3b  MEX]Y | 3HAET CBA3b MEXK-
CTPOCHHUEM BE- | MEXKJy CTPOCHHUEM | CTPOCHHUEM BEILECTB | AY CTPOCHHUEM
IIECTB M MX XUMH- | BEIIECTB M HUX XU- | I UX XUMHUYECKUMH | BEIIECTB U UX
YECKUMHU CBOH- | MUYECKMMH CBOW- | CBOWCTBAMH; OCHOB- | XUMHUYECKUMH
CTBaMH; OCHOBHBIC | CTBAMHU; OCHOBHBIC | HbIE XUMHMYECKHE | CBOMCTBAMH; OC-
XUMUYECKHE 3aKO0- | XUMHUYECKHE 3aKO- | 3aKOHbl U IIOHATHUs; | HOBHBIE XHMMMYE-




Hbl M TIOHATHUSA; | HBl M IOHATHS; | IPAaKTHUECKOE IpPHU- | CKHE 3aKOHBI U
IIPAKTHUYECKOE IIPAKTUYECKOE MEHEHUE HEKOTOPBIX | IOHATHSA;  IpaK-
IPUMEHEHUE HEKO- | IPUMEHEHUE HEKO- | HEOPTaHUYECKUX TUYECKOE NPHUMeE-
TOPBIX HEOPraHU- | TOPBIX HEOPIaHM- | BEUIECTB B CEIICKO- | HEHUE HEKOTOPBIX
YECKUX BEILIECTB B | UECKUX BEUIECTB B | XO3SIMICTBEHHOM HEOPraHUYECKUX
CEJILCKOX035TH- CEJILCKOX035TH- MIPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IPOM3- | 3HAYUTEIbHBIMU CKOXO3MCTBEH-
BOJICTBE BOJICTBE omMOKaMH ¥ OT- | HOM IPOU3BOJCT-
JenpHBIMU  TIpoOe- | Bec  TpeOyeMoi
JamMu CTENEHBIO ITOJIHO-

Thl U TOYHOCTH

b1.0.34-V.1 OOyuatomuiics He | OOyyaromuiics OOyuatommiics yme- | OOyuaronuiics
yMEeT  CcaMocCTOs- | c1abo yMeeT caMo- | €T CaMOCTOSTENIBHO | yMEET CaMOCTOs-
TEJIBHO PabdOTaTh C | CTOSATENBHO pabo- | paboTarh ¢ yueOHOI | TenbHO paboTaTh
ydeOHOW U cmpa- | TaTh ¢ y4eOHOW W | M CIIPaBOYHOM JUTe- | C  ydyeOHOH U
BOYHOM JIUTEpATy- | CIPAaBOYHOU JIMTE- | paTypoH; MCIOJb30- | CIIPABOYHOU  JIH-
pOM; MCIOJB30BaTh | paTypoOH; HCHOJb- | BATh CBOWMCTBAa XW- | TEpAaTypoOul;  HC-
CBOWCTBAa XHMMHUYE- | 30BaTh  CBOKCTBA | MUYECKHMX BELIECTB C | IMOJIb30BATh CBOW-
CKMX BCIIECTB B | XUMHUYECKMX  Be- | HE3HAYUTEIbHBIMU CTBa XMMHMYECKHX
nabopaTopHOil U | miecTB B Jalopa- | 3aTpyAHEHUSIMH B | BEUIECTB B J1abo-
MPOU3BOJICTBEHHON | TOPHOW H TIPOUW3- | JaOOpaTOPHOU W | paTOPHOH W TIpO-

[IPaKTUKE BOJICTBEHHOH IIPOU3BOJCTBEHHON | U3BOJCTBEHHOU
IIPAKTUKE IIPAKTUKE IIPAKTUKE C Tpe-
Oyemoii  crerme-
HBIO TIOJIHOTBI M

TOYHOCTH
b1.0.34 -H.1 OOyuatomuiics He | OOyyaromuiics OOyuatommiicss Bia- | OOyuaronuiics

BJIaJIEET COBPEMEH-
HOM  XMMHYECKOU
TEPMHUHOJIOTUEH B
00J1acCTH HEOpraHu-
4eCcKOM XUMHUH, OC-
HOBHBIMU HaBbIKa-
MU oOparieHust ¢

71a00paTOPHBIM
obopynoBaHueM |
MOCYAOW; 3HAHUSA-

MH II0 TCOPECTHYC-
CKHMM OCHOBaM CO-
BPEMCHHBIX MCTO-
JOB aHaJIn3a

ci1abo BIIaZeeT Co-
BPEMEHHON XHMU-
YECKOM  TEpPMHUHO-
JIOTHEH B 00acTu
HEOPraHUYeCKOM

XHMHH, OCHOBHBI-
MM HaBBIKAMH 00-
pameHust ¢ jabo-
paTopHBIM  000pY-
JIOBaHWEM U TIOCY-
IOW; 3HAHUSIMHU II0

TEOPETUUYECKUM
OCHOBaM COBpe-
MEHHBIX METOJ0B
aHaimsa

JIEeT  COBPEMEHHOM
XUMUYECKOU TEepMU-
HOJIOTHEN B o0nactu
HEOPraHUYECKOMN
XUMHUH, OCHOBHBIMU
HaBBIKAaMHU oOparie-
HUA ¢ Jabopatop-
HBIM 00OpYZOBaHU-
€M W TOCYyJOH; 3Ha-
HUSMH T0 TEOpETH-
YECKUM OCHOBaM
COBPEMEHHBIX METO-
JIOB aHaiM3a C He-
OONBIIUMH  3aTPYA-
HEHUSIMU

CcBOOOIHO Biaje-
€T COBPEMEHHOU
XUMHUYECKON
TEPMUHOJIOTHEN B
obyacTu Heopra-
HUYECKON XUMHHU,
OCHOBHBIMH
HaBbIKAMU  00Opa-
mieHust ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
CyJIOW; 3HAHUAMU
o  TeopeTuye-
CKUM  OCHOBaMm
COBpPEMEHHBIX
METOJIOB aHajmn3a
c Tpedyemoii cre-
MEHBI0 TTOJIHOTHI
Y TOYHOCTHU

N-1onk-s Cioco6eH mpoBOIUTE SKCHEPUMEHTAIBHBIC HCCIICIOBAHUS B 00J1aCTH

nepepadOTKU CeNIbCKOXO035HCTBEHHOM MPOAYKITUH.

IMPOU3BOACTBA U

ITokaszarenu Kputepunu mikana oreHUBaHUS PE3yJIbTaTOB 00YyUEHHUS 110 TUCIUITIIMHE
OLIEHUBAHUS N N N N
HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
(@opmupyembie
3VH) YpOBEHB YPOBEHB YPOBEHB YPOBEHB
b1.0.34 -3.2 Ob6yuatonmiics He | OOyyaromuiics OO6yuatonmiics 3Ha- | Obyuaronmiics
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3HAET LIEJIN U 3a/a-
YU TIPOBOIUMBIX
HCCIEeO0BaHUN, Me-
TOBI TPOBEACHUS
IKCIIEPUMEHTOB U
HaOJIFOIEHUH,
000011IeHs U 00-
pabotku nHpopma-
LIMM, COCTABJICHUE
OTYETOB 10 pe-
3y/lbTaTaM IMpoBe-

c11a00 3HAET LEIN U
3aJ1a4M MTPOBOIH-
MBIX UCCJICA0BA-
HU, METOIBI MTPO-
BEJICHUS SKCTICpH-
MEHTOB M Ha0JII0-
neHnii, 0000ImeHus
1 00pabOTKH WH-
dopmanuu, co-
CTaBJIEHHE OTYETOB
10 pe3yJibTaTam

eT LIeJIU U 3a7a4u
MIPOBOJIUMBIX HCCIIC-
JOBaHUM, METOJIbI
MIPOBEICHUS DKCIIE-
PUMEHTOB U HAOIIO-
IIEHUH, 00001IIeHNS
¥ 00pabOTKH WH-
dbopmarmu, cocTan-
JICHHE OTYETOB I10
pe3yabTaTaM IpoBe-
JEHHBIX SKCTIepH-

3HAET 1IEJU U 3a-
JTa4H TIPOBOIH-
MBIX UCCIIEI0BA-
HUH, METOBI
MIPOBEICHUS IKC-
MIEPUMEHTOB 1
HaOJIIOICHUH,
000011IeHHS U 00-
pabotku uHpop-
MalliH, COCTaB-
JICHHE OTYETOB IO

JEHHBIX 3KCIepH- MPOBEJICHHBIX OKC- | MEHTOB C HE3HAUU- | pe3ysibTaraM
MCHTOB NEPpUMCHTOB TCIbHBIMU OH_II/I6Ka- MMPOBCACHHBIX
MU U OTAEIbHBIMU HKCIIEPUMEHTOBC
npobenaMu Tpedyemoii ¢ Tpe-
OyeMoii cTerme-
HBIO ITOJIHOTHI U
TOYHOCTH
b1.0.34-V.2 OO6yuarommiics He | OOydJaronuiics OO6yuarommiics yme- | OOydarommiics
YMEET NPOBOJUTH c1abo yMeeT Mpo- | €T IPOBOJUTH pac- YM€EET MPOBOAUTE
pacyeThl; MPOTHO- | BOAUTH PACUEThI; YeThl; IPOTHO3UPO- | pacueThl; MPOrHO-
3UpOBaTh HAIPaB- IIPOrHO3UPOBATH BaTh HAIIPaBJIICHHUE 3UpPOBAThH
JICHHE CaMONpPOM3- | HalpaBJeHHE ca- CaMOIIPOU3BOJILHOTO | HaIpaBJIEHUE ca-
BOJIBHOTO TIPOTEKA- | MOIIPOU3BOJIBHOTO | TMPOTEKAHUS MPOIEC- | MOIIPOU3BOJIBHO-
HUS IPOLIECCOB; POTEKaHus Mpo- COB; MOJIb30BATHCS ro IpOTeKaHus
MOJIb30BaTHCS OC- I[[ECCOB; MOJIH30- OCHOBHBIMH HEOpPTra- | MPOLECCOB; MOJb-
HOBHBIMHU HEOpra- | BaTbCs OCHOBHBIMHU | HUYECKHMH PEAKTU- | 30BAaTHCS OCHOB-
HUYECKUMHU peak- HEOPraHUYECKUMHU | BaMH, paCTBOPHTE- HBIMU HEOPTaHU-
TUBaMH, paCTBOPU- | pEaKTUBAMU, pac- | JISIMH U XMMHYECKON | YECKHUMH peaKTu-
TCIAMHU U XUMHNYC- TBOPUTCIISIMUA U HOC}’,Z[Oﬁ C HC3Ha4YHn- BaMH, paCTBOpPU-
CKOM mocyou XUMHYECKOM MOCY- | TEIbHBIMU 3aTPY/I- TEJISIMU U XUMH-
nou HEHUAMU YECKOW MOCy101
¢ Tpedyemoii cTe-
IICHBIO ITOJTHOTHI
Y TOYHOCTHU
b1.0.34 -H.2 OO6yuarommiics He | OOy4Jaronuiics OO6yuatomuiicst Bma- | O0yyaromuncs
BJIaACCT HAaBbIKaAMU cna60 BJIaACCT ACCT HaBbIKaMU pa- CBO60,Z[HO BJ1aac-

paboThl ¢ XUMHUYe-
CKOHM TIOCYHAOH H
000opyI0BaHUEM;
METOJIaMU  BBITOJ-
HEHUSl 3JIeMEeHTap-
HBIX JJaOOPaTOPHBIX
XUMHYECKHX  HC-
CIIeIOBaHW B 00-
nactu  mpodeccuo-
HAJILHOU JesATEINb-
HOCTHU

HaBBIKAMH pabOTHI
C XMMHYECKOH IO-
Cylol u obopymao-
BaHUEM; METOJaMHU
BBIMIOJTHEHUS  3JIe-
MEHTapHbIX J1a00-
pPaTOPHBIX XUMHYeE-
CKHX  HCCIIEIOBa-
HUi B  oOnactu
npodeccuoHab-

HOU JEeATEIbHOCTH

0OTBI ¢ XUMUYECKOH
MOCyA0H U 000py10-
BaHUEM; METOIAMU
BBITIOJTHEHUS JIe-
MEHTapHBIX J1abopa-
TOPHBIX XUMHYECKHX
HUCCIIEIOBAHUI B 00-
JacTu npodeccuo-
HaJILHOU JIeITEIbHO-
CTH C HEOOJIBIIIUMH
3aTPyTHCHUSIMHU

€T HaBBIKAMH pa-
OOTBI C XUMHYE-
CKOM MoCcya0il u
o0opynoBaHUEM;
METOJaMH BBI-
MIOJIHEHUS dJIe-
MEHTApHBIX JIa-
O0paTOPHBIX XU-
MHUYECKUX HCCIIe-
JOBaHUI B 00J1a-
ctu podeccro-
HaJILHOU Jies-
TEBHOCTHUC Tpe-
OyeMoii crere-
HBIO TIOJTHOTHI U
TOYHOCTH
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3. TunoBble KOHTPOJIbHBIE 3aJaHNsl U (MJTH) HHbIE MATEPUAJIbI, HEOOXO0TUMBbIE /ISl OLEHKH

3HAHUI, YMEHNH, HABBIKOB M (MJIH) ONBITA JeATEeJbHOCTH ¢C()OPMHPOBAHHBIX B NpoLecce

OCBOCHHUSA NUCHMUIIJINHDBI

TunoBble KOHTPOJIBbHBIE 33JJaHUS U MaTepuajbl, HEOOXOIUMBIC ISl OLICHKH 3HAHUM, YMEHUN U

HaBBIKOB, XapaKTEePH3YIOMIMX O0a30BbId ATall (OPMHPOBAHUS KOMIICTCHIIMHA B IPOILECCE OCBOCHUS
OI1OLII, conepxarcst B y4eOHO-METOAUYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1.

2.

3.

4.

XuMHSI HECOPraHWYECKas W aHaNuTHYeCKas [DIEKTPOHHBIM pecypc] : METOAMYECKHE YKa3aHHS
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE IS CTYIAEHTOB arpOHOMUYecKoro ¢akynbrera /
coct. : A.H. [lokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
XUMHS HEOpraHWYeCcKasi U aHAIUTUYECKasl | METOJAMYECKUE YKa3aHHs K Ja0OpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHust) [ 00yJaroIuXCs IO HAMPABICHUSM MMOATOTOB-
KU: ATpOXuMHS U arpono4yBoBesienre, ArpoHomus, CanoBoicTBo, TeXHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sTcTBeHHON mpoaykmuu] / coct.: IlokatunoBa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuii 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : loctyn u3 nokanbHoi cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE YKa3aHHUS
JUIS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI sl CTYACHTOB arpOHOMHUYECKOTO (hakysbTeTa (3a04Hast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, Uuctutyt arposkosiorun .— Mmuacckoe: KOxuo-Ypansckuit ['AY, 2020 .— 42
c. — Hoctyn u3 nokansHoi#l cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHWMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUs K
1abOPaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYYaIOIIUXCS arpOHOMHYECKOro (axyibTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit I'AY, 2020 .—
27 c. — loctyn u3 nokanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepHaJibl, ONpeaesIIoIHe NPoueAypPbl OLleHUBAHUSA 3HAHUI, YMeHHIA,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3ylumx cGopMHPOBAHHOCTh KOMIIeTeHIM

B nanHOM paznenie METOIMYECKHE MAaTEpHUabl, ONMPEACIAIONIME TPOLEAYPHl OLICHUBAHUS 3HA-

HHM, YMEHUI, HABBIKOB U(MJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XHUMUS HEOPTraHMYECKasl U aHa-
JIUTHUYCCKAA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUIOB TGKYH_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIMN 00YyJarOIUXCsl.

4.1. OueHoyHble cpeacTBa VI MPOBEICHNS TEKYIero KOHTPOJIsA, B TOM 4Hc/Ie B poiecce

NMPAKTHYECKOH MOATOTOBKH

4.1.1. Otuer no 1a6opaTopHoii paboTe
OtyeT o 1abopaTopHO paboTe MUCIIOIB3YETCS JJIs OICHKHA KaueCcTBa OCBOCHUS O0YJarOIIIMCS

OCHOBHOH Mpo¢ecCHOHATBbHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkanue u Gopma ordeTa Mo Ja00paTOPHBIM paboTaM MPUBOJUTCS B METOAMYECKHUX yKa3aHHSX K Jia-
6oparopHbM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
10 CBEACHUS 00yJarOIMXCs B HAUaJIe 3aHATHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue

Bormpocsl k mabopaTopHoii pabote WHJIMKATOpa KOMIIETEH-
02078

1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? N-1onk-1 Hcnons3yer
2. ChopmynupyiTe MOHATHE OKUCIATEINS. OCHOBHBIE 3aKOHBI €CTe-
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. CTBEHHOHAy4YHBIX JHC-
4. Yto Takoe nmuranng? UUAIUIMH U1 PELIEHUs.
5. YTo Ha3BIBaIOT KOHCTAHTON HECTOMKOCTH KOMILIEKca? CTaHIAPTHBIX 3aJa4 B
00J1aCTH TPOU3BOJICTBA,
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nepepaboOTKU M XpaHe-
HUSA CEeNbCKOX 03511~
CTBEHHOU IIPOLYKIUU C
npuMeHeHueM uHpop-
MaIMOHHO-
KOMMYHUKaI[MOHHBIX
TEXHOJIOTUI

2. 6. UTo Takoe MeTo 3JIEKTPOHHOTO Oananca? N -1onk-sIIpoBogut
7. cDa.I(TOpBI BIIUAOIINEC HA CMCIIICHUC XUMHUYCCKOI'O paBHOBeCI/Iﬂ? 3KCHepI/IMeHTaJ'IBHBI€
[TpuBennuTe IPUMEPHI MEKMOJICKYISIPHBIX U BHYTPUMOJICKYJISIPHBIX | HCCICIOBAaHUS B 00JIa-

OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA. CTH TPOU3BOACTBA U
8. IIpyHIUIT TUTPUMETPUYECKOTO AHAIHU3A. nepepaboTKU  CEIIbCKO-
9. IlpyHIMI rPaBUMETPUUECKOIO ONPEEIICHUS XO034MCTBEHHOU po-
10 MaukaTopsl, B 3aBUCUMOCTH OT TUIIA TUTPOBAHUS YKL

OTyeT OLEHUBAETCS MO0 YCMOTPEHUIO MPENOJABaTENsl OLEHKOM «OTIUYHO», «XOPOUIO», «YIO-
BJIETBOPUTENIBHO», «HEYJIOBIETBOPUTEILHO» HIIM OLIEHKOM «3a4T€HO», «HE 3a4TeHO». OlLeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpUTEPUSIM, YCTAHOBIECHHBIM JIJIS
MOJIOKUTETBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEILHO»). OIleHKa 00BsBIsETCS 00Y-
YaLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTYETA.

HIkana Kpurepun oneHuBanus

- - U3JIOKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 OOOCHOBATH CBOM CYXKJCHUS MIPH OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOLECCHI;

- YMEHHE NMPOBOJIUTH OMBITHI U MHUCATh YPaBHEHUS PEAKIIMA.

OLeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUECKUX 3HAHUH;

- IOMYIIEHBI OMMOKH B OMPEACTICHUHN TOHATUN U OMHCAHUA XUMHYECKHUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbI pacyeT-
HBIC 3aJ1a4H;

- HE3HaHHWE OCHOBHOIO0 Marepuajia Y4eOHOW MpOorpamMMbl, IOIMYCKAIOTCS
rpyObIe OMMOKYU B M3JI0KCHHH, B HATMCAHUH YPABHCHHI PEaKIUil.

O1eHKa «He 3aYTEHO»

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJISL OLIEHKM KauecTBa OCBOEHUSI OOydYarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencrapiser co00 KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy U3MEpeHusl 3HaHUW U yMeHul oOydaromuxcs. OOydaromuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIHPOBKOM BOMPOCOB U MPEJIOKEHUEM BHIOPATh OJIMH MPABUIBHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OrneHOYHBIE CpEACTBA
TumnoBble KOHTPOJBHBIC 3aAaHus U (MJIM) UHbIE MaTepuaisl, Heooxonumele s | Konx u HaumeHoBaHue
OLICHKW 3HAHUH, YMEHUH, HABBIKOB M (MJIM) ONBITA AESTEIBHOCTH, XapaKTepu- WHINKATOPA
3yIOIUX C(hOPMUPOBAHHOCTh KOMIIETEHLIUH B MPOLIECCE OCBOECHMS AUCLUILIU- KOMITETCHLINT
HBI

Ne
/o
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1. Kakue »sneKkTpoHHBIE KOH(UIypalud B aTOME PEaln30BaTh HEBO3-
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. HemeTamnueckue CBOMCTBA y AJIEMEHTOB A TPYII YCUIUBAIOTCS:

a) cjeBa HalpaBo U B IPYIIaxX CBEpXY BHU3;

0) cripaBa HaJeBO M B IPYIIaxX CHU3Y B BEPX;

B) CIpaBa HAJIEBO U B TPYIIAX CBEPXY BHU3;

T') ClIeBa HANpaBo U B IPYIIAX CHU3Y B BEPX.

3. DHeprus HOHU3AIUH 3JIEMEHTA — 3TO KOJMYECTBO SHEPTUU, KOTOPOE:
a) BBLICISIETCS TIPU MPEBPAIICHUH TOJI0KUTEIBHO 3apSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOOXOaMMO 3aTPaTHTh JAJIS MPEBpAIICHUS HEUTPaIbHOTO aToMa B
MOJIOKUTEIBHO 3apSKEHHBIN HOH;

B) BBLACTSCTCS NPU NPEBPALICHUHM HEUTPATBbHOIO aroMa B TOJOXKH-
TEJIbHO 3apsKEHHBIN UOH;

T') MOJIy4aeTcs MPH MPEBPALICHUHN MOJIOKUTEIBHO 3apsSHKEeHHOT0 HOHA B
HEUTpAJIbHBIN aTOM.

4. Xumuueckasi cBs3b B MOJIEKyJIax Opoma U OpOMOBOJOpOJa OTINYA-
I0TCS:

a) CMEIEHUEM 3JIEKTPOHHOM Maphl K aTOMy ¢ OOJIbIICH 3JIeKTPOOTpU-
LATEIbHOCTBIO;

0) YMCIIOM 3JIEKTPOHOB, IPUHUMAIOIIUX Y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpOia 1 Opoma;

T') YUCJIOM OOIIUX 3JIEKTPOHHBIX Tap.

5. B pany Bemecte NaOH — Mg(OH)2 —AlI(OH)s ...

a) CBOMCTBA HE U3MEHSIOTCS, TaK KaK BCE BEILIECTBA — I'MJIPOKCH/IBI Me-
TaJIJIOB OJTHOTO nepuosa;

0) OCHOBHBIE CBOICTBA YCHJIMBAIOTCS, TaK KaK YBEIUYMBACTCA YHCIIO
THJIPOKCOTPYIIIT;

B) CBOMCTBa HM3MEHSIOTCS MEPUOJUYECKH, TaK KakK BO3pacTaeT 3apsy
A7pa aToMa;

') KUCJIOTHBIE CBOWCTBA YCUIIMBAIOTCS, TAK KaK YMEHBIIIAETCS PaIuycC
aTOMOB METAaJUIOB.

6. Uemy paBHa cymMMa BceX KO3(P(UIIMEHTOB B YPaBHCHHH PEaKIIUH
repMaHus CO CMECHIO a30THOM U XJIOPOBOJOPOIHOM (CONSIHON) KUCIOT?
O6pazyercst xiopun repmanusa (IV), a okucnurens mpuoOpeTaeT cre-
MeHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

N-lonk-1 Wcnons3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX
OUCLUIUIMH Ui pelle-
HUS CTaHJapTHBIX 3a-
nad B 00JacTH TIPOM3-
BOJICTBA, IepepabOTKH
U XpaHEHHUs CeJIbCKO-
XO3SIMICTBEHHOM  TIPO-
OYKLUUU C NPUMEHEHU-
eM  HMH()OPMALUOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI
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7. Ilpn AeUCTBUM KOHLICHTPUPOBAHHOM CEPHOM KMCIOTBI U MEIU Ha
uccaeayeMoe ynoOpeHue BoIIeauics Oypsoii ra3. [Ipu neicTBum memno-
9H ONIYIIAJICS 3alaxX HamaThIpHOTO cnupTa. J[anHoe yaoOpeHue:

a) ammodoc;

B) KaJMiHas CEIUTPA;

0) kapOaMut;

I') aMMHUa4Hasl CEIUTpa

8. Psn, He comepxkammmii d-2JI€MEHTOB ...
a) TUTaH, BaHAIUM, XPOM, IIUHK;

0) kanuii, KpeMHHH, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, ATIOMUHUHI, cepa, XJIop.

1 Ha Bo3ayxe 1I€I0YHBIE METAUIBI OBICTPO OKUCISIOTCS, TOITOMY HX
XPaHsIT:
a) MO/ CJI0EM PACTUTEIHHOIO Macia;
B) MO/ CJIOEM 3THJIOBOTO CIIUPTA;
0) Moz cioeM Ba3eIMHOBOIO Macla;
r) B atMoc(epe aproHa.
2 C HauMEHbBIIIEH CKOPOCTHIO MPOTEKAET PEAKIUS MEXTY:
a) Jkene3HbIM IBo3/7ieM U 4%-HbIM pacTBOpoM CuSOy;
0) xene3Hou cTpyx ko U 4%-aeiM pactBopoMm CuSOy4;
B) Jkese3HbIM rBo3zieM u 10%-ubiM pactBopoM CuSO4;
r) s)kene3Hon cTpyxkor u 10%-ubiM pactBopoM CuSOy4.
3 Kakoii pactBop Oyzer Ha3bIBaThCs 1-MOsipHBIM (1 M.):
a) Eciu 1 mosb BenecTBa conepkutces 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 TUJIPOKCHUA 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
HUcclienoBannsa B o0uia-
CTH TIPOU3BOJICTBA H
nepepaboOTKH  CEIIbCKO-
XO3SIMICTBEHHOM  TIpO-

JYKIHHI

[To pe3ynbrataM Tecta 00ydaromeMycsi BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILO», «yJOBIIE-

TBOPUTCIIbHO» UJIN «HCYAOBJICTBOPHUTCIBLHO>.

Kputepuu onennBanus orBeTa (Tabdi1.) TOBOIATCS 10 CBEACHUS 00yUYaIOMUXCS 10 Hadala TECTH-

poBanusi. Pe3ynbraT TecTUpoBaHUS 00BSIBIAETCS 00ydalonIeMycsl HEOCPEICTBEHHO ITOCIIE €0 CAAYH.

Wikaa (e mppam orseton
OneHka 5 (OTJIMYHO) 90-100
Onenka 4 (xopomuio) 70-89
Onuenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) Menee 50

TecToBbIe 3a1aHUS U3JI0)KEHBI B METOAMYECKUX YKA3aHUSIX:
XuMusl HEOpraHuyeckasi U aHaJIUTUYeCKas [DIEKTPOHHBIN pecypc] : METOAUYEeCKUEe yKa3aHus IS ca-
MOCTOSITEIbHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMUYecKkoro (akyiabTera / cocCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. Ilectpukosa ; IOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
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ruu .— Muacckoe: HOxHo-Ypansckuit 'AY, 2020 — 44 c. — loctyn u3 nokainbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. KonTposabHasi pabora

KonTponbHas paboTa npegycMoTpeHa st 3a04H0i (popMbl 00ydeHusI.

KonTponbHast paboTa olleHUBAaETCs KaK «3auT€HO» WJIM «HE 3auTeHO». KpuTepuu OLeHKH KOH-
TPOJIBHOM paboThI (Tabi.) JOBOAATCS 10 CBEJICHHS CTYACHTOB Ha yCTAaHOBOUYHOM Jiekuuu. ConepkaHue,
MOPSAJIOK BBHITIOJHEHUS U TpeOOBaHUS K OOPMIICHHUIO M3JI0KEHBI B METOAMUYECKUX YKA3aHUAX: XUMUS
HEOpraHuyecKasi 1 aHaJIUTHYeCKasl [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs JJIsl BHITOJTHEHUS
KOHTPOJIbHOM paboThl JUIs CTYACHTOB arpOHOMHMYECKOro (akynabTera (3aouHas ¢opma oOydyeHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lectpukosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosnoruu .— Muacckoe: FOxno-Ypanbckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHou cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OreHka 0OBSABISAETCS CTYEHTY TMOCIE IPOBEPKHU KOHTPOJIBHOM paboTHI.

[IIxana Kpurepuu onieHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepuall;

- TIPOSABIISICT HABBIKM aHAIN3a, 0000LICHNS, KPUTHYECKOTO OCMBICIICHHS U
BOCIIPUATHSI HH(OPMALINY;

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 33/1aHUEM, TOYHO HC-
M0JIb3YETCsl TEPMUHOJIOTHS;

- TIOKAa3aHO yYMEHHUE WJLTIOCTPUPOBATh TEOPETUUECKHUE ITOJIOKEHHUS KOH-
KPETHBIMM [TPUMEPAaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- MPOJIEMOHCTPUPOBaHA C(HPOPMUPOBAHHOCTh M YCTOWYMBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIIEHBI O/HA-JB€ HETOYHOCTU NPH OCBEUICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- 00Hapy)XeHO HE3HAHUE WJIM HETIOHMMaHHe OONbIei uiu Hanbolee BaXK-
HOM YacT y4eOHOTro MaTepuana;

- JIOMYIIEHB! OIMIMOKK B OINpPEEeNICHUH MOHATUH, IPH UCIOIb30BAaHUH Tep-
MUHOJIOTHH;

- He cOPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIHME 3HA-
HUSI, YMEHUS ¥ HaBBIKH;

- TpeOoBaHus K 0hOpMIIEHUIO PabOTHI HE COONIOIEHBI.

O1eHKa «He 3aYTEHO»

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUYHOM aTTeCTAllUN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM TIIaHOB

4.2.2. IKk3amMeH

DK3aMeH sBiseTcs (OPMOM OIEHKH KayecTBa OCBOCHHS OOyJaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM ITUCHUILIHHEL. [To pesynbraTam sx3ameHa oOyya-
FOILIEMYCSI BBICTABIISIETCS] OLIEHKA «OTIUYHO», «XOPOILIO», «yJAOBJIETBOPUTEIBHO» WA «HEYAOBIETBOPHU-
TEIBHO».

DK3aMeH Mo AUCUUILIMHE MPOBOJUTCS B COOTBETCTBUU C PaclMCaHUEM MPOMEKYTOYHON aTTecTa-
LIUU, B KOTOPOM YKa3bIBAE€TCS BPEMs €T0 IIPOBEIEHUS, HOMEDP ayAUTOPHH, MECTO ITPOBEIECHUS KOHCYJIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a Takke Ha o(uiu-
aJBLHOM CaiiTe YHHUBEPCUTETA.

YpoBeHb TpeOOBaHMA IJIsi TPOMEKYTOYHOM aTTeCTalluid O0YyJaronuXcs yCTaHABIMBaeTCs: pabo-
4eil mporpaMMoi TUCHUIIINHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.
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DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekropaMu. C paspemieHus 3aBeayomero kadeapoii Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh NpernojaBarenb Kadeapbl, IPUBICUYECHHBIN s OMOIIM B IpUEME
9K3aMeHa. B ciaywyae OTCyTCTBHS BEIYyILEro IpenojaBaTelis dK3aMEeH NMPUHUMAETCS MPENOoJaBaTENIEM,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUEe Ha ’K3aMeHe IpernojaBaresei ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
PSDKEHUST peKTOopa, MPOpPEeKTopa Mo y4eOHOW M BOCIUTATENbHON paboTe WM 3aMECTUTENs TUPEKTOpa
Wucturyra o yueOHOI paboTe He JOMyCKaeTcsl.

Jlnis mpoBenieHNs 3K3aMeHa BeAyILMH MIpernojaBaTellb HAKaHyHe IOJy4daeT B CeKpeTapuare Ju-
pPEKTOpaTa 3a4eTHO-3K3aMEHAILMOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIAETCS B CEKpETapuar 1ociie OKOH-
YaHWsI MEPOIIPUATHUS B ACHD ITPOBEICHUS IK3aMEHA WIHM YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI IPOBOASATCA MO0 OMJIeTaM B YCTHOM MJIM IMMCbMEHHOM BHJE, MO0 B BUJE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIECHHON (hOopMe B COOTBETCTBUH C yTBEp-
KIEHHBIMU KadeIpol SK3aMEHALMOHHBIMM BONPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkutTcs 2 TEOPETUUECKUX BOIPOCa U 3a7a4a

DK3aMeHaTOpy NMPeAOCTaBIsAeTCA MPAaBO 3a/1aBaTh BOIPOCH CBEpX OMiieTa, a TakKe MOMHMO TEO-
PETUYECKUX BONPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOJAIINE 3a paMKU IPOHJEHHOIO
MaTepuaa 1o u3y4aeMoil TUCIUITIMHE.

3HaHUs, YMEHHUS W HaBBIKM OOYYAIOIIUXCS ONPENENISIOTCS OLIEHKAMHU «OTIUYHO», «XOPOILIO»,
«yJIOBJIETBOPUTEIILHO», «HEYAOBIETBOPUTEIBLHO» M BBICTABISAIOTCS B 3a4E€THO-IK3aMEHAIIMOHHYIO Be-
JOMOCTh 00Yydarouierocs B ACHb IK3aMeHa.

ITpu npoBeneHUN yCTHOTO 3K3aMEHA B ayAUTOPUH HE JOJKHO HaXOAUThCS Oosiee 6 00ydaromux-
Csl Ha OJIHOTO MpEenoiaBaTesl.

ITpu npoBeneHMN yCTHOrO 3K3aMeHa OOydaroIMiCcs BIOMpPAET HK3aMEHAllMOHHBIM Ouier B ciy-
YaiiHOM TMOPSKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems 3x3ameHa oOydaromuecss MOT'YT MOJIb30BaThCsS C Pa3pelIeHusl IK3aMeHaTopa Mporpam-
MO JMCUUIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOil, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpeACTBaMH.

Bpems moaroToBku OTBeTa MpU cllauye IK3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBISATh HE MEHEe
40 MuHYT (10 XKEJTaHWUI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.

OOyuaromuiics, MCIBITHIBAIOIIUIN 3aTPyJHEHHUS NPU MOJATOTOBKE K OTBETY IO BBIOPAHHOMY MM
Ousery, UMeeT MpaBo Ha BEIOOP BTOPOro OMiIeTa C COOTBETCTBYIOIIMM IMPOJIEHUEM BPEMEHH Ha MOJTo-
TOBKY. IIpy OKOHYaTeJIbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Belgaua Tperbero
ousnera He pa3peuraercs.

Ecnu oOyuaromuiicst ssBUJICS HA 9K3aMEH, U, B34B OMJIET, OTKA3aJICA OT NPOXOXKICHUS aTTeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCSl OLICHKA «HEYAOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX Ie-
YaTHBIX U PYKONHUCHBIX MaTepUaIOB, MOOMIIBHBIX T€IE(POHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB M JPYTUX BHJIOB JIMYHOM KOMMYHHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimydae HapymieHust 3Toro TpeOOBaHUS IPENOAaBaTENb
00s513aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PHUTETBHO».

BricTaBieHne OLEHOK, OJyYEHHBIX IIPHU MOJIBEICHUU PE3YJIbTATOB IIPOMEKYTOUHOM aTTeCTallny,
B 3a4€THO-’K3aMEHALIMOHHYIO BEJOMOCTb IIPOBOJUTCS B MPUCYTCTBUU caMoro oOyuatomierocs. [Ipemno-
JlaBaTeN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHMSI 3aIIUCEN O
pe3yiabTaTax MpOMEXYTOUYHOM aTTeCTallMK B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha sK3aMeH OTMEUYaeTCsl B 3aYETHO-IK3AMEHALMOHHON BEIOMOCTU CIOBAMM «HE SIBUJI-
Cs».

Jnist 00yuarommxcsi, KOTOpble He CMOTJIM C/1aTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET NEPUOJI JIUKBUAALMY 33J0/KEHHOCTH. B 3TOT mepuoa mpenoaasareny, NpUHUMAaBILNE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyayT MpUHUMATH 3310 KeHHOCTU. VH-
(bopmanys o TMKBUAALMY 3a10JKEHHOCTH OTMEYAETCs B HK3aMEHAIIMOHHOM JIUCTE.
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OO0ygarommmcst, MOKa3aBIINM OTIUYHBIE U XOPOIINE 3HAHUS B TEUEHUE CEMECTPa B XOJE MOCTO-
STHHOTO TEKYILEro KOHTPOJISl yCIIEBAeMOCTH, MOXKET OBITh MPOCTaBIeHA 3K3aMEHAI[MOHHAS OIEHKa J0-
CpO4YHO, T.€. 0e3 cmauu 3k3aMeHa. OlleHKa BBICTABISACTCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHAlMOHHYIO BEIOMOCTb.

NuBanuapl U auna ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI MOTYT CIaBaThb 3K3aMEHbI B
MEXCECCHOHHBIA TEPUOJ B CPOKU, YCTAHOBIIEHHBIE UHANBUAYAIbHBIM YU€OHBIM IJIaHOM. VHBaNuIbpl U
JIALA C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 310POBbS, UMEIOIIKME HAPYILIEHUS OIIOPHO-ABUTAaTEIILHOTO all-
rmaparta, JOMYCKAalOTCd Ha AaTTECTALlMOHHBIE MWCHOBITAHUS B  CONPOBOXKJICHHHM  ACCHUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK JAJIsi OCOOBIX CiydaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYIIEeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEXKYTOYHOM aTTecTalluud OO0y4arommxcs IO

OI1OII 6akanaBpuara, criermanurera u Mmaructpatypei» ®I'6OY BO HOxno-Ypansckuit TAY
OneHoYHbBIE CpeICTBA Kon n naumenoBanue
Ne SK3aMeH WHJIUKaTOpa KOMIIe-
TEHLIUU
1. [Tepunoanueckuii 3akon [[.1. MenneneeBa. CoBpemeHHast hopmyu- N/-1omk-1 Ucnons3yer
POBKa 3aKOHA. 3HAUYEHUE TMEPUOJUYECKOTO 3aKOHA JJIsi XUMUHU. OCHOBHBIE 3aKOHBI
2. [ToHsiTHE XUMHUUECKON TEPMOAUHAMUKH. TEpMOJIUMHAMUYECKUE CUCTE- | €CTECTBEHHOHAYYHBIX
MBI. JUCHUIUIUH ISl pelie-
3. Tennosie 3 PeKxThI peakiuii. DHTAIBIIN CUCTEMBI. 3aKkoH ['ecca HMs CTaHTAPTHBIX 3a-
4. Cpo6onuas sHeprus [ n66ca kak GyHKIUS cocTosHus BemectBa. AG, | AT B o0macT Mpous-
KaK IPUYMHA IPOTEKAHUS CAMOIIPOU3BOJILHOM PEAKIIUiA. BOJICTBA, TEpepaboTKu
5. CoBpeMeHHas MOJIENb COCTOSIHHS 3JIEKTPOHA B aToMe. KBaHTOBBIE 1 XpaHCHH  CCIILCKO-
— XO3WCTBEHHOW  IpO-
6. [TpuHIHIBI 3aMIOTHEHUS JIEKTPOHHBIXOPOUTAIECH aTOMa B OCHOBHOM AYKHHH € TPHMCHCHH-
coctosinun: npunuun [laynu, npasuino XyHnaa, npasuio KineukoBcko- €M HMHQOPMALHOHHO-
r0. DIIeKTPOHHBIE €eMKOCTH OpOHTasIel, ypOBHEH U OypOBHEH. KOMMYHHKALHOHHBIX
7. Tumel XUMHUYECKUX CBSI3€H: KOBAJICHTHASA, HOHHAS, METAJINUECKA, TEXHOMOTHH
BOJIOPOIHASI.
8. XapakTepucTrKa CBSI3€i: JNEKTPUIECKHIE TUTOIbLHBIE MOMEHTHI, d(h-
(beKTUBHBIE 3apsI/Ibl aTOMOB, HAIIPABJIEHHOCTh U HACBHIIIEHHOCTH,
SHEPTHUsl U JIJTMHA CBSI3H. VIl o sTTpoBojt
9. OmnpeneneHue MOHATHS «KOMILIEKCHBIC COeTMHEHUS». OCHOBHBIE TIO-
. JKCIEPUMEHTAIbHBIE
HATUS IioopzmHauHOHHon TEOPHH. _ HCCIEIOBAHAS B O6/Ia-
10. Baxkueiinime TUIIBEI KOMILJIEKCHBIX COSTUHEHUH. CTH TpOM3BOACTBA M
11. [TpuunHBI 00pa30BaHUs BOJHBIX PacTBOPOB. [ OMOTEHHBIE U TeTEepO- NepepabOTKH CebeKo-
TCHHBIC PACTBOPBI. XO3HCTBEHHOH  Tpo-
12. DnekTposnThl. CBOKMCTBA PACTBOPOB AJIEKTPOIUTOB. IyKLHH
13. I'maponus coneit. Tunel runponmnsa.
14. [TonsiTHe 0 CKOPOCTH XUMHUYECKOU peakiuu. OCHOBHBIE (PaKTOPHI,
BIIMSAIOIINE HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KUHETUKH.
15. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPBHI.
[IpencraBienue 06 SHEPTrUU aKTUBALIMHU, SHEPTETUUECKOM Oapbepe U
MEePEX0THOM IHEPTreTUYECKOM KOMILJIEKCE.
16. Kunernueckas konueniusi paBHoBecus. Koncranra paBHoBecHs.
CwMmellieHre paBHOBECHSI PU U3MEHEHUU KOHLIEHTpAIlUU, TeEMIIEpaTy-
pb! u gasnenus. [Tpunuun Jle-Illatense.
17. OOm1as xapakTepucTHKa 31eMeHToB rpymnisl [A. Bogopoa (13o0tormsl,
noydeHue, Gu3nIecKue 1 XMMHUIECKUE CBOMCTBA).
18. Bona, reomerpus 1 CBOMCTBA €€ MOJIEKYJIbl. XUMHUYECKHUE CBOMCTBA
BOJIbI. Bona kak pactBopurenb. Boga B CeIbCKOM X0351CTBE
19. XuUMHUYECKHEe CBOMCTBA IIETOYHBIX MeTauioB. Kanuii kak 3JIeMEeHT -
TaHus pactenuid. Kanuitapie ynoopenus.
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20. dusnueckre 1 XUMUYECKHE CBOMCTBA KAIBIIHUA U Mardus. Mx 6mosmo-
THYECKOEe 3HAUCHHE

21. dusnyeckue 1 XUMHIECKUE CBOMCTBA JIIEMEHTapHOTO 00pa.

22. Kucnoponnsie coennHeHus 6opa: OKCHJI, O0pHAst KHCIIOTA, TOJTUKHC-
JIOTHI OOpa, UX COIH

23. duszndyeckne ¥ XUMHYECKHE CBOMCTBA METAIUIMUECKOT'O aTIOMUHHS.

24. OKcuIbI ¥ TUAPOKCHU/IBI ATIOMHHUS, Pa3HOOOpa3ue UX CTPOCHHUS, aM-
(hOTEPHOCTD ATUX COCTMHEHUM, PEAKIIMA UX B3aUMHOTO IIPEBPAILICHHUSI.

25. XWMUA HEOPraHUYECKUX COCAMHEHMI yriepo/ia: YIIEeKUCIIOoro ra3a u
€ro MPOU3BOIHBIX.

26. 3HayeHHUEe COCTMHEHU YIJIepOJia B CeIbCKOM X03siicTBe. KpyroBopot
yIJIepo/ia B MPUPOJIE. DKOJIOTMUYECKUE aCIIEKThl XMMUU yTriiepoa.

27. Xumus coenHeHu KpeMHUsl. KpeMHe3eM, CHIIMKaThl M aTtOMOCHIIU-
KaThl KaK TIOYBOOOPA3YIOIIHE MUHEPAIIBI.

28. Oco0eHHOCTH XUMUHU TepPMaHMs, 0JI0Ba M CBUHIA. [[prMeHeHne aTux
3JIECMCHTOB U UX COCIMHCHUI. DKOJIOrHYeCcKas OIacCHOCTh COCIUHCHUM
CBHUHIIA

29. XHUMHS MOJIEKYJIIPHOTO a30Ta.

30. XHWMUSA aMMHUaKa ¥ €ro Mporu3BOIHbIX.

31. XHUMHUST OKCUIIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEH.

32. docdop, ammorpomnHble MOTUGUKAINH, GU3HUECKHE U XUMUIECKUE
CBOICTBa MOJIEKYJIsipHOTO (hochopa.

33. OptodocdopHas kucnora u ee coiau. 3HaueHue Gochopa Kak deMeH-
ta uTanus. GocdopHbie ynoOpeHws.

34. du3nyecKkue 1 XMMUYECKHE CBOMCTBA KUCIOPOJa. DKOJIOTUYECKas
POJIb KUCJIOPO/Ia U 030HA aTMOC(EPHI.

35. CoennHeHus cepbl ¢ BOJOPOIOM U KuciaopoaoM. CepHasi KUCIIOTa,
Cynb(]arsl.

36. CepHuUCTBIH Ta3, cepHUCTas KUCIIOTA, Cylb(uTel. CepoBOIOPO U TO-
ucybQaHsbl.

37. DNEeKTPOHHOE CTPOEHUE aTOMOB raJIOr€HOB M 3aKOHOMEPHOCTH H3Me-
HEHHUsI CBOMCTB TrajioreHoB B noarpymnmne. CoeauHenus Gropa.

38. XJ10poBOAOPO, coligHas kuciota. CoequHEHHS XJIopa ¢ KUCIOPOJAOM
1 UX CBOMCTBA.

39. Xumust 61aropoTHBIX Ta30B (CTPOSHUE AaTOMOB, OCOOEHHOCTH XUMH-
YECKUX U (PU3UIECKUX CBOMCTB).

40. CeMelCcTBO Xelie3a U NX XUMHYESCKHE CBOMCTBA.

41. Xumust Maprasua (OKCUJIbl, THIPOKCUABI, KUCIOTBI, COJIN).

42. Oco0eHHOCTH XMMHH XpOMa; €T0 BaKHEHIIINE COeTMHECHUS (OKCHIBI,
TUIPOKCUJIBI, KUCIIOTHI, COJIN).

43, XUMUSA MEAN U €€ COEAUHEHMI (OKCUIBI, THAPOKCHUIBI, COJIN).

44, [Ipenmer, 3a1a4n 1 3HAYEHNE AHATUTUYECKON XUMHUHU.

45. Knaccudukamnms MmeTonoB aHaam3a.

46. TOYHOCTH AaHATTUTUYECKUX ONPEACIICHUI

47. TeopeTnyeckre OCHOBBI aHAJTUTUYECKON XMMUHU: 3aKOH JAEHCTBYIOIINX
MAaCC.TEOPHUS NEKTPOJIUTUYECKON TUCCOIIUALIUN, IPOTOTUTHYECKAS
TEOpHsl.

48. XHUMUYECKOE paBHOBECHE B T€TEPOreHHBIX cuctemax. [1P, ero mpume-
HCHHC.

49. CriocoObl BhIpaXeHUsI KOHIICHTPALMU PACTBOPOB: MPOLIEHTHAS, MO-

JIsipHAsi, HOpMaJIbHAsI, TUTP, MOJISIbHASL KOHIICHTPAIIUH.
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50. OcHoBbI TpaBUMETpHUYECKOT0 aHann3a. CyTb MeTOa, IPUMEHEHHE,
ycioBus nposeaeHus. Ocaxaaemas ¥ rpaBUMeTprueckast popmal.
51. [ToaroroBka BemniecTBa K rpaBUMeTprudeckoMy ananu3zy. Hasecka. Ile-
pEKpUCTAIUIM3ALMS.
52. PactBopenue u ocaxxsieHue B rpaBUMETPUH.
53. OunbTpoBaHKe, BBICYIINBAHUE U TPOKAJTMBAHUE, BHIYUCICHUS B Tpa-
BUMETPUH.
54. OcHOBBI TUTpUMETpHUUECKOTO aHanu3a. CyTh, IPUMEHEHHE, YCIOBUS
MIPOBEICHUSI.
55. PactBopsI B THTpUMETpHUH.
56. Knaccudukanus meronoB tutpumerpu. CyTh KaKJI0U TPYIIIBI METO-
JIOB.
57. OO6mwme mprueMbl THTPOBAHMS.
38. XapakTepucTUKa METO0B HeWTpanu3auuu. [Iposenenue, npumeHe-
HUE 1 3HAUYCHUE.
59. KpuBblie TUTpOBaHUSI, X MOCTPOCHHE U TPUMEHEHNE B aHAJIUTUKE.
60. Nuaukatopel, ©X NpUMEHEHHE U CBOMCTBA. Teopur MHANKATOPOB.
61. XapaKkTepUCTUKA METOJIOB KOMITJIEKCOHOMETPHUU.
62. OCHOBBI OKHCIIUTEIEHO-BOCCTAHOBUTEILHEIX METOAOB aHanu3a. Kiac-
cuUKALUS STUX METOJIOB.
63. XapakTepucTruKa IepMaHraHaTOMETPUH, HOAOMETPUN U XPOMATOMET-
pun.
64. XapakTepucTUKa METOJ0B OCAKICHUS.
3anauu it 9K3aMeHa
1. B xakoM 00beMe BOJTHOTO pacTBOpa XJIOPHUIA Kaaus ¢ MaCCOBOM J10- N/-1omk-1 Ucnons3yer
neit 10% conepxutcs 2,5 r KCI? InotnocTs pactBopa 1,063 r/cm?. OCHOBHBIE 3aKOHBI
2. Onpenenure MOJISIPHYIO KOHIIEHTPALIMIO PACTBOPA, MOJIYYEHHOTO MPU | €CTCCTBCHHOHAYIHBIX
pacTBopeHHH cyib(dara HaTpus maccoi 42,6 T B Boge maccoit 300 T, JUCUUIIIMH U1 penie-
€CJIU IIOTHOCTD TOJTY4YE€HHOr0 pacTsopa pasHa 1,12 r/mi HUs CTaHJapTHBIX 3a-
3. Kak noBnusier yMeHbIIIEHHE JaBIICHUSI HA PABHOBECHE B PEAKIIUAX: Ja4 B 00IacTH IPOM3-
a) N204 — 2NO; 6) 2NO + Oz — 2NOz B) 3Fe203(x) + CO(1) — BOJICTBA, NEPEPabOTKH
2Fe304(x) + CO2(1)? U XPAHEHUS CEJIBbCKO-
4. K pacTtBOpy Maccoii 250r, MaccoBast 01 COIM B KOTOPOM COCTaBjIsieT | XO3SHMCTBEHHOW — Mpo-
10%, npununu Boxy 00bEMoM 150mit. [IpuHSB MIIOTHOCTH BOABI paB- | AYKIHH C IMPUMEHCHH-
HOI1 11/MJ1, OIIpesiesIuTe MaccOBYIO JOIIO COU B TIONY4EHHOM pacTBo- | €M HH(OPMAHOHHO-
pe. KOMMYHHKAITHOHHBIX
5. [Ipu onpenenéHHbIX yCIOBUAX PEAKIUS XJIOPOBOAOPOIA C KUCIOPO- TEXHOJIOTHH
nowm sipnsiercst ooparumoit: 4HCI(r) + Oz(r) — 2Cla(r) + 2H20(1),
AH’= -116,4x /I Kakoe BIMsHHE HA PABHOBECHOE COCTOSHHE CHCTe-
MBI OK@XYyT: a) YBEJIMUEHUE JaBlieHus; 0) MOBBILICHHE TEMIIEPATYPHI;
B) BBEJICHHE KaTaJIN3aToOpAa.
6. MeTo10M 31eKTpOHHOr0 Gananca moxbepute kospduuments B cxeme | UA-lonksIIposout
OKHUCIIUTEIbHO-BOCCTaHOBUTENbHOM peakimu: Nal + NalO3 + HoSO4 | SKCTIEPUMEHTAJILHBIC
—I + Na,SO4 + H,O UCCIeIOBaHus B 00a-
7. [MonyueHHOE ypaBHEHHUE MIEPENHUIINTE B HOHHON M COKPAIIEHHON CTH  IIPOM3BOACTBA H
MOHHOM popmax. Haz0BHTE KOMILJICKCHBIE COSTUHCHUS: a) Hepelv)aGOTKH CeIBCKO-
[CrPO4(NH3)3]; 6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) XO3jAMCTBCHHOM  IIPO-
Fe4[Fe(CN)sl3; m) [Pt(NH3)4](NO2)2. Onpenenure cTeneHu OKucie- AYKIHAA
HUS KOMIUIEKCOOOpa3oBaTesiel B COETUHEHUSX.
8. Haiiti MonsipHYt0 1 HOpMalIbHYIO KOHIIEHTpanuto 10%-Horo pacTBo-

pa HNO3 (tutotHOCTB pactBopa 1,05 r/mi).
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CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOIN3a HUTpaTa
QIIOMMHMS U aleTaTa HaTpHsl. Y KAKUTE PEaKIHIO CPENBI B paCTBOPE
conu. HanummTe BoIpaskeHuUs AJ11 KOHCTAHThI THAPOJIN3A

10.

Kaxkue 13 nepeunciaeHHbIX BEIIECTB U 3a CUET KaKUX DJIEMEHTOB IPO-
SIBIISIIOT OOBIYHO OKUCIIMTEILHBIE CBOMCTBA U KaKUE BOCCTAHOBUTEIID-
Hble? YKa3aTh T€ U3 HUX, KOTOPBIE 00JIa/Ial0T OKUCIUTEIHLHO-
BOCCTaHOBHUTEILHOU ABOHCTBEHHOCTHIO: NH3, HoSO4, MnO;y, KMnOs,
HNO,, KxMnO4, HNO3, H2S, H2SOs.

11.

Onpenenuts TEPMOJAUHAMUYECKYIO BOZMOXHOCTh PA3JI0KEHUS MTPU
KOMHATHOW TemnepaType cienyromux Beniects: a) NHsNO3(1) =
N2O(r) + 2H20(r) 6) (NH4)2COs(T) = 2NH3(r) + CO2(1) + H20(T)

12.

O6pa3er uzBecTHsika Maccoi 0,5 T 06paboTany COMTHON KUCTOTOM,
IIPY 3TOM BBIJEINIIOCH 75 MIT yraekucioro raza. Onpeaenure Macco-
BYIO JTOJIFO KapOOHATa KaJIbIMs B JAaHHOM 00pa3lie W3BECTHSKA.

13.

CoctaBuTh 3J€KTPOHHBIE U rpaduyeckue popmyssl atoma Br u nona
A13+.

14.

Omnpenenure MOJIIPHYIO KOHLIEHTPALIMIO PACTBOPA, MOJTYYEHHOTO IIPH
pacTtBopeHuH cynb(aTa HaTpus Maccoit 42,6r B Boge maccoit 300r,
€CJIM TJIOTHOCTH MOJYYE€HHOT0 pacTBopa paBHa 1,12r/m.

15.

B Boge maccoii 400r pactBopuiu cepoBoopo 00sEMoM 12mi (HOp-
MaJIbHBIE YclIoBHs). ONpeaeuTe MacCOBYIO JOJIIO0 CEPOBOAOPOA B
pacTBope.

16.

Haiiti MonsipHyt0 1 HOpMalIbHYIO KOHIIEHTpanuto 10%-Horo pacTBo-
pa HNO3 (umotHOCTB pactBopa 1,051/mi).

17.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHbIE YPAaBHEHUS THIPOJIN3a HUTpaATa
QIIOMUHHUS U alleTaTa HATPUs. Y KAKUTE PEaKIIMIO CPEJIbl B paCTBOPE
conu. HanummTe BoIpaskeHuUs AJ11 KOHCTAHThI THAPOJIN3a.

18.

Cxopoctb xummuueckoit peakiuu 2NO(T) + Oz(1) = 2NO2(T) ipu KOH-
neHTparuax pearupyronux semectB [NO]=0,3momnb/1 u [O2]
0,15mob/1 coctaBuna 1,2-107 mome/n-cex. HaiiTu 3HaueHHE KOH-
CTaHTBI CKOPOCTH PEAKITUH.

19.

[Tpu cmemennu ra3oo0pa3HbIX BenlecTB A u B mpoTekaet xumuye-
ckas peakuusi: 2A + B = 2C + [I. U3BecTHO, 4TO 4epe3 HEKOTOpOe
BpeMs [10CJIe Hauajla peaklui KOHIICHTPALUU BEIIECTB COCTABUIIN:
[A] = 2mons/11; [B] = 1moab/a; [C] =1,6 Mons/i1. BeraucanTes ucxo-
HbIE KOHIIEHTpaIluu BeniectB A u B.

20.

Haiitu npornieHTHYI0 1 MOJISIpHYIO KOHIIeHTpauu 0,31 pacTBopa
H3PO4 (mnotHocTs pactBopa 1,011r/mi)

21.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOIN3a HUTpATa
MeU U KapOoHaTa Kauusl. YKaKUTEe peakIUIo CPe/ibl B PACTBOPE COJIN.
Hanummure BbIpaXkeHUs 17151 KOHCTAHTHI TUAPOJIN3A.

22.

PaccuuTaiite 00beM pacTBOpa cepHOIl KUCIOTHI (MaccoBast OIS
H>S04 8%, mmotHOCTH 1,05 T/MIT), KOTOPBIN TOTPEOYETCS AJIs1 IPUTO-
TOBJICHUS paCTBOPA C MAaCCOBOM J10Jeil cepHOl KHUCTIOTHI 2% 00BeMOM
400 mn (mmotHOCTH 1,01 T/MIT).

23.

B Boze maccoit 1000 T pacTBopmiu cyab(ar Kajaus KOJTUYECTBOM Be-
mecTBa 2 MoJib. BeiuncinTe MacCoByIO AOJIIO pAaCTBOPEHHOIO BEIIE-
CTBa.

24.

K pactBopy cepnoit kucinorsl 0obemoM 250 mi (MaccoBast momst HaS04
12%, nnotHocTsh 1,08 r/mun) npununu Boxy maccoit 120 r. Paccuuraii-
T€ MaCCOBYIO JIOJIFO CEPHON KHCIIOTHI H3y4YEHHOM PAacTBOpE

25.

PaccuunraiiTe KOIUYECTBO BEIIECTBA THIPOKCUIA HATPUSL, KOTOPBIN
nmoTpeOyeTcs A MPUTOTOBIIEHUS pacTBopa Maccoi 60 I ¢ MaccoBoi
noaeit menouu 15%.
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26. K pactBopy conn maccoii 250 r (maccoBas 1o 10%) npunuiu Boxy
o6bemMoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOJIO
COJIU B TIOJTY4EHHOM PAacTBOPE.

27. Ompenenure Maccy CoJId U MaccCy BOJIbI, KOTOPBIE TIOTPEOYIOTCS ISt
PUTOTOBIIEHHS pacTBopa oobeMom 120 mi (tutoTHOCTH 1,1 r/™MIT) €
MaccoBOH moyier coau 15%.

28. Kakoii 06beM pacTBopa ruapokcuaa kanus (maccoBast moinst KOH
12%, nmotHOCTH 1,11 r/™Mi1) Hamo mpuiUTh K Bojae Maccoi 500 T, 9To-
OBl OTYYUTH pacTBOp ¢ MaccoBoi poneit KOH 5%?

29. XmopoBoaopoa oobemMoM 5,6 1 pacTBopuiH B Boae maccoi 500 T.
Boruucnure maccopyto noiato HC1 B momyueHHOM pacTBope
30. K pactBopy conu maccoii 250 r (maccoBas 1oas 10%) npunuiu Boxy

obbemMoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOJIO
COJIA B MIOJIYYEHHOM PacTBOPE.

31. B Boze maccoii 400 r pacTBOpHIIA CEPOBOIOPOS 00BEMOM 12 Mt
(HopMmanbHbIe yciioBus). OnpeaenuTe MacCoBYIO JI0JIF0 CEPOBOOPOIA
B [TOJIYYEHHOM pacTBOpE.

32. PaccuuTaiiTe Maccy BOJbI U pacTBOpa C MaCCOBOM JTOJIEH XJIOpUIa
maruust 20%, KOTopble MOTPeOYIOTCS U1l HPUTOTOBJICHUS PacTBOpa
maccoit 300 r ¢ maccoBoit goneit MgCl, 4%.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCS MPEICTABICHBI B TA0JINIIC

Ixkana

Kputepuu onennBanus

Onenka 5
(OTIIMYHO)

- 00y4Jaromuncs MOTHO YCBOWII YU€OHBIN MaTepual;

- TIOKa3bIBA€T 3HAHHUE OCHOBHBIX IMOHATUM AUCHUIUIMHBI, TPaAaMOTHO
MOJIb3YETCSl TEPMUHOJIOTHEIH;

- TIPOSIBIISICT YMEHHUE aHAIM3UPOBATh U 0000IIaTh MHPOPMAINIO, HaBbI-
KU CBA3HOIO OMUCAHUs SIBJICHHUH U MPOIECCOB;

- IEMOHCTPUPYET YMEHHUE U3JIaraTb Marepuall B OIPEIEICHHON JIornye-
CKOU OCJIENOBATEILHOCTH,

- TIOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEPaMU;

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

- MOTYT OBITh JAONYIICHbI OHA—/IBE HETOYHOCTH IPU OCBELICHUU BTO-
POCTETIEHHBIX BOIPOCOB.

Onecuka 4
(xoporo)

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

- B YCBOCHHMH y4eOHOT0 Marepuasa JOMyleHbl IpoOebl, He NCKa3UBIINE
COIEepIKaHUe OTBETA;

- B M3JI0’)KEHUU MaTepHalla JOMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJIHO WIA HENOCIEA0BaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puana, HO MoKa3aHo olIee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPyJHEHUs WIN JOMYIIEHbl OIIMOKY B ONpPEICIICHUH MOHS-
TUH, WCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMHUPOBAHHOCTh 3HAHWHM, YMEHHUH WU
HaBBIKOB, 00Oy4aIOLIUICA HE MOXKET IPUMEHUTh TEOPUIO B HOBOW CHUTYa-
017078

Onenka 2
(HEey1OBJIETBOPUTEIILHO)

- Ipo6ebl B 3HAHUSAX OCHOBHOTO IPOrpPaMMHOTO MaTepualia, MpUHIUITH-
JIbHBIC OITMOKH ITPU OTBETE Ha BOIIPOCHI;
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- oOHapyXeHO HE3HAHHWE WM HEMOHMMAaHHWE OOJNbINeH WM Haubolee
B)XHOH YacTH y4eOHOTo MaTepHuaa;

- JIOMYIIEHBbI OMMOKK B OMPEICIICHUU TMOHSATHHA, TPU HCIOIB30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SBJICHUH M TPOIIECCOB, KOTOPHIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBbKUX HABOSIINX BOTPOCOB;

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

4.2.3. Kypcosoii npoekt/KypcoBasi padora
KypcoBoii mpoekT/KypcoBast paboTa He IPeyCMOTPEHbI YIEOHBIM IJIAHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBaHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







