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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 THIIA: TPOU3BOJCTBEHHO-TEXHOIOTMYECKOI.

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

3agaum JMCHUILIMHDBI:
- MOJYYUTh 3HAHUSA MO TEOPETUYECKUM OCHOBAM XMMHMH HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIIUX XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTb MPEJCKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMHUYECKUX PEAKIUI;
— YCTaHAaBJIMBATh B3aMMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €r0 XUMUYECKUMHU CBOMCTBAMH, ;
— TI0JIb30BAThCA COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTHEN;
— BBIPAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPATOPHBIM O00OPYOBAaHUEM, XUMUUYECKOU TI0-
CYZIO¥ U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJ0OB XUMUUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKMA PACUETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— JUIS TIOJYYEHHUS IOCTOBEPHBIX PE3yJIbTaTOB aHAIN3a, HAYYUTh CTAaTUCTHYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIbTaTOB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. CriocobeH pematb THIOBBIE 33124 TPOGECCHOHATBLHON JIeATENFHOCTH HA OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaT€MaTHYECKHX, €CTECTBEHHOHAYYHBIX M OOHIENpPOPECCHOHATBHBIX AUCLMILIUH C
pUMEHEHHEM MH(POPMALIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUI

OIIK-5. CnocoOeH K y4acTHIO B MPOBEJACHUN SKCTIICPUMEHTAIBHBIX HCCIICIOBAHUN B MPOGeCcCHOHATb-

HOU NeATEILHOCTH

Kox u HaumenoBanue
AHIAAKATOPA TOCTHXKE-
HHUS KOMIIETEHIINH

dopmupyembie 3YH

3HaHUA

yMEHUS

HaBBbIKU

N-1onk-1 Mcnons3yer
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX

JUCLMIUINH I pelle-
HUS CTaHJAPTHBIX 3a-

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

OO0yJaromuiicss JoKeH
YMETh: CaMOCTOSITEIb-
HO paboTarh ¢ ydeOHOH
U CIIPABOYHOM JIMTEpa-

OOyyaroruiicss  OIKEH
BJIQJIETh  COBPEMEHHOM
XUMHYECKOW  TEPMHHO-
Jorueit B 00J1IacTi HEop-
TaHUYECKOM XHUMUH, OC-

7Iad B OOJIaCTH TIPOU3- | MUYECKHE 3aKOHBI H .
Typo#l; HCHOJB30BaTh | HOBHBIMH HaBBIKAMH 00-
BOJICTBA, MepepadOTKHU | MOHATHUSA; MPAKTUYECKOE M
CBOMCTBAa XHMMHYECKUX | pallleHus ¢ Jaboparop-
U XpPaHEHHUS CEIIbCKOXO- | IPUMEHEHHUE  HEKOTO-
. . BEIIECTB B JIa0OpaTop- | HBIM 00OpYJOBaHHEM U
3SICTBEHHOM MPOAYK- | PhIX ~ HEOPraHWYEeCKUX 8 o
HOW W TPOU3BOJCTBEH- | TIOCY/IOW; 3HAHUSAMH TIO
MK C TPUMEHEHHEM | BEIIECTB B CEIHCKOXO- .
o HOM MpaKTHKE - | TEOPETHYECKUM OCHOBaM
nH(OPMAITMOHHO- 3SIICTBEHHOM  MPOM3-
KOMMYHUKAIIUOHHEIX BOJICTBE (b1.0.34 (1.0.34 -¥.1) COBPEMCHHBIX ~ METOJOB
yHia anammsa -(51.0.34 —H.1)
TCXHOJIOTHI 3.1)
N-lonk-s IIpoBoaut | OOyuatomuiicss nomxeH | Obydatonuiica nomkeH | OOyuarommiics 1071
SKCIIEPUMEHTAIIbHBIE 3HATh: LEM W 3a/a4yd | yMeTh: MPOBOJAUTH (H- | )KEH OCHOBHBIMHU TpHe-

UCCIIeIOBaHus B 00Ja-
CTH TIPOU3BOJACTBA U
nepepadoTKH  CENbCKO-
XO3SMCTBEHHOM  MpoO-

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

3UKO-XUMHUYECKHE pac-
YeTbl; MPOTHO3UPOBATH
HaTpaBliCHUE camo-
IPOU3BOJBHOTO TPOTE-

MaMH PabOTHI C XUMH-
YECKON TOCy10i 1 000-
pPYJIOBaHUEM; METOJAMHU
BBITIOJTHEHUSI  DJIEMEH-




OYKIUH meHusT W 00paboOTKH | KaHUA IPOIIECCOB; | TAPHBIX JIAOOPATOPHBIX
uHpOpMallUK, COCTaB- | I0JIb30BAaTbCSl  OCHOB- | XMMHUYECKHX HCCIEJ0-
JICHHE OTYETOB MO pe- | HBIMM HEOPraHWuYeCKU- | BAHUM B 00JacTU Mpo-
3ylbTaTaM  IPOBEAEH- | MU PEaKTHAMH, PAcTBO- | (DECCHOHAIBHOW  Jes-
HBIX  DKCIEPUMEHTOB- | pUTEIsIMM M XuMuue- | tenpbHOocTH -(B1.0.34 —
(b1.0.34 -3.2) CKOM 1ocy 101 - | H.2)
(51.0.34 -VY.2)

2. MecTto qucuumimabl B ctpykrype OITOII
I[I/ICI_II/IH.HI/IHa «XHUMUA HCOpraHnveCkKad U aHaAJIMTHUYCCKAaAg» OTHOCUTCA K AUCHUIUIMHAM 06}133—
TEITLHON YacTH OCHOBHOM NpodeccrnoHanbHOl 00pa3oBaTeIbpHON TporpaMMbl OakaiaBpuara.

3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

OO0BéM muciuIUIMHEI cocTaBigeT 4 3adyéTHeIX equuuinl (3ET), 144 akamemudueckux 4daca (majiee
yaca). JlucuuminHa u3yyaercs:

— ouHas (opma oOydeHus B 1 cemecTpe;
—3a04Has ¢popma oOyueHus Ha 1 Kypce.

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YUeOHO padoThl

KonuuaecTBo wacon
Bunx yuebnol paboThl ouHas popma | 3aouHas opma
o0yueHHs o0yueHHs
KonTtakTHasi pabora (Bcero), 30 24
B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA
Jlextmm (JI) 32 12
JlaGopatopusbie 3ansartus (JI3) 48 12
[TpakTnueckue 3ansatus (I113) - -
CamocrositesibHasi padoTa ctyaeHToB (CP) 37 111
KonTtpoJs 27 9
Hroro: 144 144
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCIIe
No Bcero | koHTakTHas pa- R
oMb HanmenoBanue pa3nenoB U TeM 4ACOB Sota = 5
CP| 2 §
J | J3 | 113 i
1 2 3 4 5 6 71 8
Paznen 1. O0mas xumus
1.1. | OCHOBHBIE OHATHUS 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. Crtpoenue atoma, nepuoandeckuit 3axon /1. M. 10 6 ) i 4 X
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKHMCIUTETBLHO-BOCCTAHOBUTEIBHbBIC PEAKIIUU 12 2 6 - 4 X
1.6. | KomiuiekCHbIE COeAMHEHUS 8 2 4 - 2 | x
Pa3nen 2. Xumus 3J1eMEHTOB
2.1. | XuMus S-3J1€MEHTOB 10 2 4 - 4 X
2.2. | XuMHUsl p-2JIEMEHTOB 14 6 4 - 4 | x
2.3. | Xumus d-371€eMEHTOB 10 2 4 - 4 X
Paznen 3. Xumus anaautuyeckas

5




Beenenune. Knaccudukanms MeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTaTUCTUYECKAS 4 2 - - 2 | x
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OCHOBHbIE NOHSTUS TUTPUMETPUUYECKOTO aHAIN3A 14 4 6 - 4 | x
3.3. | CymHoCcTh IpaBUMETPUUECKOT0 aHAJIN3a 7 2 2 - 3 1 x
KonTposb 27 X X X x | 27
Hroro 144 32 | 48 - |37 ] 27
3aounas popma o0yueHust
B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne Bcero =
HanMeHnoBaHue pasienos 1 TeM Oora 2
TEMBbI 4acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. O0Omwast xumus
1.1. | OcHOBHBIE TOHSTHS U 3aKOHBI CTEXUOMETPUH 5 - - - 5 X
1.2. | CKOpOCTh M SHEPTETUKA XUMUYECKUX PEaKIUI 10 2 2 - 6 X
1.3. | PactBOpHI 10 - - - 10 | x
Crpoenue atoma, nepuoandeckuit 3axon /1. M. X
1.4. 12 2 - - 10
MeHeneeBa 1 XMUMHYECKasi CBSI3b
1.5. | OKHMCIUTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUN 14 2 2 - 10 X
1.6. | KoMIuiekcHbIE COETUHEHUS 12 - 2 - 10 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMus s-3J1€MEHTOB 14 2 2 - 10 | x
2.2. | XuMus p-2J€MEHTOB 14 2 2 - 10 | x
2.3. | Xumus d-37€MEeHTOB 10 - - - 10 | x
Pasnen 3. XumMmus aHaauTuyeckas
Beenenune. Knaccuduxarms MmeTonoB aHanmsa u
3.1. | TpeboBaHMs K HUM. METPOJIOTHS U CTaTUCTUYECKAS 11 1 - - 10 | x
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 13 1 2 - 10 | x
3.3. | CymHoCcTh IpaBUMETPUUECKOT0 aHAJIN3a 10 - - - 10 | x
KoHTtponb 9 X X X X 9
Hroro 144 12 | 12 - 111 9

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

[IpakTHyeckast MOATOTOBKA MPHU pean3alui YIeOHBIX MPEIMETOB, KypCOB, AUCHUIUIMH (MOJY-
Jeil) opraHu3yeTcsi MyTeM MPOBEJECHUS MPAKTUUYECKUX 3aHATHH, MPAaKTUKYMOB, J1a00paTOpHBIX paboT U
MHBIX aHAJIOTUYHBIX BUAOB Y4eOHOW IESITEIbHOCTH, MPEAYCMATPUBAIOIINX ydacTHe OOydaroIIMUXcCs B
BBINOJIHEHUH OTAEIBHBIX 3JIEMEHTOB paloT, CBA3AHHBIX C OyAylieldl MpoecCHOHATBHON ESITENbHO-
CTBIO.

[IpakTudeckas MOArOTOBKA MOXET BKJIKOYATh B c€Os OTIENbHBIEC 3aHATHUA JIEKLIMOHHOTO THUIIA,
KOTOpBIE MpPEIyCMaTpUBAIOT Nepefady ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IuMON Ui TOo-
CJICAYIOLIETO BBINOJIHEHHS padoT, CBA3aHHBIX ¢ OyayIlel Npo(ecCHOHaNbHOMN NeATEIbHOCTBIO.

PexomentyeMblii 00beM NMPaKTHUECKOW MOATOTOBKU (B MPOLIEHTaX OT KOJUYECTBA 4aCOB KOH-
TaKTHOW pabOTHI) JIs JUCITUTIIINH, PEaTU3YIOIINX:

- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
4.1. Conepxxanue Q1 CHUNTHHBI

Pa3gen 1. O0masa xumMus
IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.



Moub, ocTosiHHasE ABOTapo, MOJISIpHAsl Macca, XUMHYECKHU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHbI 3KBUBAJIEHTOB, COXPAHEHUS MACCHI, IOCTOSTHCTBA COCTABa, 3aKOHBI T'a30-
BOT'O COCTOSIHUSI BEILIECTBA.

CKOpOCTh M PHEpPreTuKa XUMHU4eckon peakiuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOU peak-
1H; GaKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT TeMIlepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrusl aKTUBAIIMH, SHEPTETHUCCKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUIEKC, KaTalau3, KaTaau3aTop, (GepMeHT; 3HaUYeHHE YUYEHHUS O CKOPOCTH XMMHYECKON peakluu B XU-
MUU, OMOJIOTUU U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc IJisi XUMHUYECKOTO PaBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUMN B MPUPOJIE; TEPMOANHAMUYECKUE CHUCTEMBI: OT-
KPBITBIE, 3aKPBITHIE, U30JIMPOBAHHbBIE, TOMOTEHHbBIE U T€TEPOTrCHHbIC; BHYTPEHHSSI SHEPTUSI, SHTAIbIINS,
TETI0OBOHM 3P eKT XUMUYECKON peakiuu, 3akoH ['ecca, SHTpOMHsS Kak Mepa BEPOSTHOCTH COCTOSIHUS
CUCTEMBI, 3MeHeHue dHeprun [ nbbca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOIBLHOTO MPOTEKAHUS
peakuuu.

PacTBOpbI

MounsipHasi KOHLIEHTpanus, MOJIIpHas KOHLEHTpalus SKBUBAJIEHTAa, MaccoBas AOJs, TUTP, TEPMO-
JTUHAMHYECKHE MPUYUHBI 00pa30BaHUs PACTBOPOB; (DM3MUECKHE U XUMHYECKHE CHUJIBI, 00YCIIaBIUBaIO-
e o0pa3oBaHUe PaCTBOPOB; OTIUYHME CUIBHBIX 3JIEKTPOJIUTOB OT CIa0bIX; TUIBI CHIIbHBIX 3JEKTPOJIU-
TOB; THUApATAIlMs WOHOB, MEPBUYHAS U BTOPUYHAS TUIPATHBIE OOOIOYKH, KPUCTAIUIOTUIPATHI; aKTHB-
HOCTb, KOA()(PUIIMEHT aKTUBHOCTH; TUIIBI CIA0BIX 3JIEKTPOIUTOB, KOHCTAHTHI U CTEMEHU TUCCOLMALUN
CIIa0BIX AJIEKTPOJIMTOB; BOJA KaK CIAOBI AJIEKTPOIUT, BOJAOPOIHBIA M THUIPOKCUIBHBIA MOKA3aTeIN
pacTBOpOB, CIOCOOBI U3MEPEHHS] BOJOPOIHOTO MOKa3aTels; THAPOIN3 COJIeH, TUIbI TMAPOIN3a, KOH-
CTaHTHI U CTENEHU THJIPOJIN3a COJIeH; 3HAaUeHNE PACTBOPOB CHIIBHBIX M CIIA0BIX AJIEKTPOJIUTOB B XUMUH,
OMOJIOTUH U TEOXUMHH.

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

OcHOBHbIE TPUHIUIBI KBAHTOBOM TEOPUHU CTPOECHMSI BEILIECTBA; KBAHTOBBIC UKCIA: IJIaBHOE, OpOU-
TaJbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKHUE YPOBHU U MOJYPOBHH aTOMa; MPHUHIIUIIBI 3aM0JIHE-
HUS 3JIEKTPOHHBIX OpOUTaneil aToMa B OCHOBHOM cOCTOSIHMM: puHuuI [laynu, nmpaBuino XyHna; siek-
TPOHHBIE EMKOCTH OpOUTaJeH, MOAYPOBHEH U YpOBHEW aToMa; CIIOCOOBI 3alMCH JEKTPOHHBIX (HOopMyIT
aToMa; coBpeMeHHas (HOpMyJIHPOBKA MEPUOAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJUYECKON CHCTEMBI;
npaBuiio KiieukoBCKOTO;1epuOANYHOCTS U3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: YHEPTrUU MOHU3AIUH,
CpPOJZICTBA K AJIEKTPOHY, 3JIEKTPOOTPHULIATENIBLHOCTH, paanycoB Ban-nep-Baanbca; mepuoanmveckuili xa-
paKkTep U3MEHEHUs! CBOMCTB AJIEMEHTOB; CBSI3b PACIIPOCTPAHECHHOCTU XUMHUYECKUX JIEMEHTOB C UX I0-
JI0O)KEHUEM B MEPUOANYECKON CHCTEME, MAKPO- U MUKPOAJIEMEHTBI; TUIIbI XUMUYECKON CBS3H; XapaKTe-
PUCTHKH CBSI3€H: DNIEKTPUYECKHE NUIOJBbHBIE MOMEHTHI, Y(h()EeKTHUBHBIC 3apsIbl aTOMOB, CTEIEHb MOH-
HOCTH, HalIPABJICHHOCTh U HACBIILIEHHOCTb, SHEPTUS U JITIMHA CBSI3H.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH.

CreneHb OKUCIECHHS], OKHCINUTEIN U BOCCTAHOBUTEIN; COCTABIECHUE YPABHEHHSI OKUCIUTEIBHOBOC-
CTAHOBUTEJIBHBIX PEAKIMI; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIMANbI; ypaBHeHUe HepHcra;
ONpEeJEICHUE HANpaBICHUS NPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIl C MOMOUIBIO
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MMOTEHIIUATIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU B
MIPUPOJIE.

KoMiuiekcHble coeTUHEHH .

CrpoeHre KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COEIUHEHMI: KOMIUIEKCOOOpa3oBaTelb, JIU-
raijibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPJIAUHALIMOHHOE YUCIIO, TEOMETPUST KOOpAUHALIU-
OHHOM cepbl; BHEUIHeCPepHble MOHBI; KOMIUIEKCH C XeIaTo00pa3yoUMMH U MaKpOLUUKINIECKUMHI
JUraHAaMH; yCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHHUI B pacTBOpax, KOHCTAHTA YCTOWYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DaKTOPbI, BIUSIOLINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COEUHEHHI B pacTBOpax:
TeMIeparypa, XeJNaTHbId ©  MaKpOUMKIMYECKUW dPQEeKThl, 3apsa  LEHTPATbHOTO  HOHa-
KOMILIEKCO0Opa3oBatessi, TeOpus KOOPIAMHAIIMOHHON XUMUYECKOUN CBsI3U, 3HAYEHHE KOMITJIEKCHBIX CO-
eJUHEHUU B KIIETKE.

Paznena 2. XumMus 3J1eMEeHTOB.

Xumus S-3JIeMEHTOB.



CBoeobOpa3ue cTpoeHHs] aToMa BOJOPOJa, (U3NYECKUX M XMMHUYECKUX CBOICTB 3TOTrO 3JIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C JJIEKTPOOTPULATEIbHBIMU AJIEMEHTAMH, UX MOBEACHUE B BOJHBIX
pacTBopax, TMApaTalys MPOTOHA; THIPUBI MIETOYHBIX U IIEIOYHO-3eMETIbHBIX METAJUIOB, HX COJE00-
pa3HBI XapakTep, THIPUI-UOH KaK BOCCTAHOBUTEIND U JIMTaH]; BOJOPOIHAs CBs3b, €€ 3HAYCHUE B IIPH-
poze; BOAA, TEOMETPHUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U KUAKON BOJbI, XUMUYECKUE CBOM-
CTBa BOJIbl, BOJIa KaK paCTBOPUTENb U JIMTAHJ; 3HAYCHHE BOJOpOJa KaK Haubosee paclpoCTPAHEHHOTO
srieMeHTa BeeneHHoM, Boia B CENbCKOM XO03HCTBE, IKOJIOTHYECKHUE aCTIEKTHI BOJIOTIOIb30BAaHUS; 00IIMe
CBOMCTBA 3JIEMEHTOB [A-NOATrpyIIBl; HIETOYHbIE METAIbl KaK BOCCTAHOBUTENM, 00pa3oBaHue OUHAp-
HBIX COEIMHEHMH U MX CBOMCTBA, KATHOHBI IIEJIOYHBIX METAUIOB KaK Ba)KHEHINIas XuMudeckas gpopma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKLUU OMHAPHBIX COEAMHEHHUH C BOJOI;
THAPaTUPOBAaHHBIE KATHOHBI HICJIIOYHBIX METAJUIOB, BBICOKAs PACTBOPUMOCTB COJIEH IIEIOYHBIX METall-
JIOB B BOJIE, KPUCTAIJIOTHIPATHI; KOMITJIEKCHl KATHOHOB HAaTPHUS U KaJHsi ¢ OMOMOJIEKYJIaMH, KaTHOHUTHI
Y MOHHBIN 0OMEH HaTpUs U KaJausl U JPYTUX OJHO3apsAHbIX HOHOB IOYBEHHOI'O pacTBOpA; HaTPUH U Ka-
JIMU KaK KOMITIOHEHTBI TIOYBBI U IIOYBEHHBIX PACTBOPOB, KWK KAaK 3JIEMEHT IMUTAHUS PACTCHUM, KaIUN-
HbIE yJA00pEeHHs, KpyroBOPOTHl HATPUSA M Kallus B Mpupoje; obmme cBorctBa IIA-moarpynmsr; amdo-
TEPHOCTb OEpUJIIUS, €r0 OKCHIAa M THAPOKCH]A, TOKCHYHOCTh OCpUIUIUS U €ro COeAMHEHUH; (pusnye-
CKHE€ ¥ XMMHUYECKHE CBOWCTBA MarHus M KaJablys, UX BOCCTAHOBUTEIIBHBIC CBOMCTBA, KATUOHBI MATHUSA U
KaJbIMsI KaK BaKHEHIIMe (OpMbI CYyIIECTBOBAHUS ATHUX 3JIEMEHTOB B MPHPOJIE, CBOMCTBA ITHX KaTHO-
HOB; pa3jIM4He B PACTBOPHUMOCTH COJIEH MATHUS U KalbLMs U COJICH HATPHUS U KaJIHs, KPUCTAJUIOTHIPA-
ThI; KOMILIEKCHBIE COEIMHEHMS] MarHUs U KalblUs ¢ XeJaroodpasyromumuinraniamu, Mg?t u Ca’* B
KMBOH KJIeTKe, poib Maraus B xiaopodumie, 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-3JIeMEHTOB.

OO6mme cBoiicTBa 3nmeMeHTOB IIIA-OATpyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTHX 3JEMEHTOB MOATPYIIBI, MPeodiaaHue KOBAJICHTHOTO XapaKTepa CBA3eH B coenHe-
HUsSX OOpa ¥ JBOWCTBEHHBIH XapaKTep CBs3el alfOMUHUS, (PU3NUECKHE U XUMHUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJICOepKAIUEe COSTUHEHNU O0pa: OKCHUJ, OOpHbIE KUCIOTHl U UX COJH; (HU3HU-
YeCKMe U XMMUYECKHE CBOMCTBA METAUINYECKOIO AJIFOMUHUS, BaKHEHIINE XUMUYECKHE CBOMCTBa Ou-
HApHBIX COCIMHEHUN AJIOMUHUS;0KCUIBI U THIPOKCUABI AIIOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTEPHOCTB 3THX COEMHEHH, PEaKIMK MX B3aMMHOTO TIPEBPAIIEHUs; akBakaTHoH Al**, ocobeHHoOCTH
€ro CTPOEHUs U MOBEJIEHUS B PacTBOpPAxX; COJIM AJOMUHUSA, UX KPUCTAIUIOTUAPATHI, pACTBOPUMOCTH B
BOJIE M TMJIPOJIN3; KOMIUIEKCHBIE COCIMHEHMs aIIOMUHUS; OOp M allOMUHUI B OHocHcTeMax; o0mue
CBOMCTBA 37eMEHTOB [V A-NOArpyNIbl; XUMUSI HEOPTAaHUYECKUX COEAMHEHMM YIJIepoJa: ajsIOTPOIHbBIE
MOIUGUKAIMK YIIIEPOAa, OKCUABI YIIIepo/a, YrolbHas KHCIOTa U €€ COJIM; 3HAUYCHHUE YIJIepo/ia B Cellb-
CKOM XO3sIiICTBE; KPyTrOBOPOT YIJIEpPO/a B MPHUPO/IEC; IKOJOTHUECKUE acTIeKThl XUMHHU YTIIepoJia; 0coOeH-
HOCTH XMMHMYECKHX CBOMCTB KPEMHHMs; OKCUJ KPDEMHHUSA, KPEMHHUEBBIE KUCIOTBHI U UX COJH; KPEMHE3EM,
CHJIMKATHI, aJTFOMOCHJIMKATBI KaK TOYBOOOpa3yoOIue MaTepualibl, UX 3HAUCHUE IS TUIOJOPOIUS MOYB;
IIPUMEHEHHE CUJIMKATOB U JPYTUX COEJAMHEHHH KPEMHUsS; OCOOEHHOCTH XMMHUHU TIeépMaHMs, 0JIOBA U
CBHHIIA, 9KOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIBI; 0COOEHHOCTH
XMMHMYECKHX CBS3€H a30Ta C BOAOPOJOM, YIVIEPOJOM M KHCIOPOIOM; TEPMOJUHAMUYECKAs HEYCTONYH-
BOCTH OOJIBIIIMHCTBA XMMUYECKHX COCTUHEHUN a30Ta, €€ MPUUMHBI U MPOSBICHUS B XUMUH U MIPUPOJIC;
XMMHMYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHAK U €ro IPOU3BOJHBIC; OKCUIBI a30Ta, a30THAs,
a30TUCTAast U a30THOBATHUCTAsi KUCIOTHI U MX COJIM; 0OCOOEHHOCTH a30Ta KaK OMOT€HHOTr0 3JIeMEHTa, a30T-
cojiepaKalire OMOMOJIEKYJIbl, X 3HAUEHUE B KHU3HEAEATEIbHOCTH PACTUTENBHBIX M KUBOTHBIX KIIETOK;
3HAa4YEeHHE a30Ta KaK 3JIEMEHTAa MUTaHHs, KPYTOBOPOT a30Ta B MPUPOJE, a30THHIE yI00PEHUs, SKOJIOTHU-
YEeCKHME acleKThl UX NMPUMEHEHUs,, 0COOEHHOCTH TEPMOIAMHAMUYECKON YCTOMYMBOCTH PA3JIMYHBIX CO-
enuHeHui dochopa B 3eMHBIX yCIOBUAX, OKCHIIBI pochopa; oprodochopHast KUCIOTa U €€ COoJu, KOH-
neHcupoBaHHbIe (HochHOpHBIE KUCIOTHI U MX COJK;0c00eHHOCTH (ochopa Kak OMOTEHHOTO 3JIEMEHTa,
cneun(urka MoBeNeHUs M 3HAUYeHUe coeanHeHHi Qocdopa B Omocucremax; 3HaueHHE (ocdopa Kak
aJIeMEeHTa MUTaHus, KpyroBopotT dochopa B npupose, hochopHbie y100peHUs M IKOTOTHISCKHE ACTICK-
Thl UX HCIOJB30BAHUA; OOIIME CBOWCTBA 351eMEHTOB VIA-moArpymnmbl; MOJEKYJISPHBIA KUCIOPOJ Kak
OKHCJINTENb; 030H; TEPMOAMHAMHUYECKAS YCTOMYUBOCTh U PACIPOCTPAHEHHOCTh COCAMHEHUN KHUCIOPO-
71a; OKCUIBI, KUCIOPOACOAEPKAIINE KUCIOThl, OCHOBAHUS, COJIM KUCJIOPOJCOJAEPKAIIMX KHUCIOT Kak



Ba)KHEWIIIME KJIacChl HEOPraHMYECKUX COCIMHEHHI; MEePOKCU] BOJOPOAa U APYrue MepOKCUIbI, MOJie-
KYJISIPHBIN KHCIOpOJ B OMOPHEPreTHKe, poiib (PYHKIMOHAIBHBIX KUCIOPOACOAEpKAIIUX TpyNn B OHO-
MOJIEKYJaX, SKOJIOTHYECKasl POJIb KHCIOPOJa U 030HA aTMOCQEpPbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
Cepbl; OKCUIBI CEPBI; CEPHAst KUCIOTA U €€ COJIM; CEpHUCTAasl KUCIIOTa U €€ COJIM; CEpOBOAOPO. U MOJIH-
cynbdanbl, CyabQUAB U MOTUCYIb(YUIBI;, cepa KaK OMOTeHHBIH JIEMEHT; NIPUMEHEHHE CYIb(aToB H
JOPYTUX COEIMHEHHUN CEpPBI B CEIbCKOM XO3SIICTBE, IKOJIOTMYECKAs ONMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Basl KUCTIOTA U €€ COJM; POJb CeleHa B MUTAHUU YeJIOBEKa U KOPMIICHHH CEJIbCKOXO3SIICTBEHHBIX K-
BOTHBIX; 001IMe cBOMCTBA AeMeHTOB VIIA-ToATrpynbl, CTENIEHU OKUCIEHHUS TAIOTCHOB B COSAMHEHU-
sIX, 0COOCHHOCTH CBSI3€H, TEpMOAMHAMUKA U CTPOCHHE COeMMHEeHHMH ¢dTopa, propoBomopon, GropoBo-
JOpOAHAs KKCIIOTa 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 >KMU3HEHHO HEOOXOIMMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH cpelibl;
UCTOJIb30BaHUE COCIMHEHNI OpoMa U 10/1a B METUIIHHE.

Xumus d-3J1eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COCIMHEHHUSI XPOMa B CTEIEHAX OKHUCIIE-
Hus +3 u +6; coenuHeHuss MorbeHa (VI); coenrHeHnsT Maprasiia B CTETICHIX OKUCICHHS +2, +4, +6 1
+7; ponb COeNMHEHUN XpoMa, MOJUOIeHa, MapraHIla, Kelle3a, HUKEIs, MeJI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHMS XKEJe3a B CTENEHAX OKUCIEHUS +2 U +3, COeIMHEHUS KO-
0anbTa B CTEMECHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEIU B CTENEHIX OKUCIEHUA +1 U +2; COeAMHEHHs INHKA, KaJMUS U PTYTH; POJIb COCAUHEHUNA XpoMa,
MoONIMOIeHa, MapraHIia, xele3a, HUKeJs, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCUYHOCTb COEIMHEHUI KaaMUs U PTYTH.

Paznea 3. XumMusa anajJuTH4deckas.

Teoperuyeckne OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOM XUMUU B )KH3HHM OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXuMuu u sxosoruu. Knaccudukanus MeTofoB aHanuza; TpeOOBaHMs K METOJaM aHalIW3a; U3-
MepUTEIbHAas MOCY/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HBIE THUIIBl PEAKLUUN, HCIOIb3YEMBIX B AHAJIUTHYECKOM XMMHUHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOIECCHl OCAXIACHUS-PACTBOPEHUS. MeETpoornueckue
OCHOBBI XMMHUYECKOTO aHalM3a: aHAIUTUYECKUN CHUTHAJ M TMOMEXH, KiIacCUu(PHKAIUs MOrpenrHoCTei
aHaJIM3a, TOYHOCTh (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, IOKA3aTeIn
MPaBWJIBHOCTH U MPELM3UOHHOCTH, JOBEPUTENbHBIM HHTEpBAJ, CIIOCOObI MOBBIIEHUS TIPABUIBHOCTH U
MPEU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIN3A.

TurpuMeTpuUYecKUil aHAIU3.

CymHOCTh METO/Ia, IPUTOTOBJICHHE PAd0YNX 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, PaCUeThl B THTPUMETPUUECKOM aHanu3e. KHCIOTHO-OCHOBHOE TUTPOBAHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHHUE
METOJ1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHre KapOOHATHON JKECTKOCTH BOJbI, ONpeesieHue
CoJIeli aMMOHHUS U a30Ta OpraHNYecKux coenuHeHuit nmo Keenpnanro, onpenenenue gpochopa. Komrnek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPO/Ia CKAYKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METATUHIUKATOPBI, MPAKTUYECKOE MNPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:
omnpezeneHue oOmIeil KECTKOCTU BOAbBI, OMpEIesIEHne MarHus U KaJbLus MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPE/IeTICHNE ATIOMUHMUS, onpeeneHne Mean. OKUCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHKE:
TEOPETUYECKUE OCHOBBI METOJA, MPHUPOAA CKAYKa TUTPOBAHUS B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
TUTPOBAHUH, IEPMAHTAHATOMETPUS, UOJOMETPHUSI, XPOMATOMETPUSI, OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIE
U Ipyrue€ UHAUKATOPBI, UCIIOJIb3YEMBIE B KUCIIOTHO-OCHOBHOM TUTPOBAHMH, IPAKTUYECKOE MPUMEHEHUE
METOJa OKHUCIHMTEIbHOBOCCTAHOBUTEIBLHOTO THUTPOBAHMS: TEPMAHTAHATOMETPUYECKOE OIpECICHUE
xKenes3a, HOIOMETPUYECKOE ONPEEIeHUE MEIU, XPOMAaTOMETPUUYECKOE ONPENEIICHNUE Keye3a; TUTPOBa-
HUE [0 METOJly OCAXKIEHUS, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXKJICHHS, apreHTOMETPUSI, CIIO-
COOBI YCTAaHOBJICHUS! TOUYKH SKBUBAJIEHTHOCTH B METOJIE OCAXKICHUS, IPAKTUUECKOE TPUMEHEHHUE TUTPO-
BaHMS IO METOY OCaXICHHUS: ONPEIEICHUE TaOT€HU I-UOHOB.



I'paBuMeTpHYecKuil aHAIU3.
CymHocTh MeToAa, hopMa OCaXI€HUS U TpaBUMeTpuUeckas opma, MOJHOTa OCaXKIEHUS, IPUIH-
HbI 3arpsA3HCHUA OC&HKOB,(bHHBTpOBaHHG U TIPOMBIBAHUC OCAAKOB, BBICYHIMBAHUC U IPOKAJIMBAHUC
0CaJIKOB, PAcUEeThl B TPABUMETPUUYECKOM aHaJN3€e, IPAKTHUECKOe MPUMEHEHHE METOla TpaBUMETpHUYe-
CKOT'O aHaJIM3a: ONpE/IETICHNE BObI, OINpeIeieHue KPEMHUEBOM KUCIIOTHI, ONpeIe/IeHUe KeJle3a U ajro-
MUHHSI, OTIpeiesieHne 0apus U Cyb(aT-uoHOB.

4.2. Conepxanue JeKuui

Ounas ¢popma o0yueHust

Ne n/m

Kpatkoe conepxanue nekuuu

Kommuectso

4acCcoB

[IpakTnueckas

moaAroToBKa

OcHoBHBIC NOHATHS M 3aKOHBI cTeXHOMeTPUH. OCHOBHBIE 3aKOHBI H
MOHATUSA XUMHUHU: aTOM, MOJIEKYJIa, OTHOCHUTEJIbHAs aTOMHAass U OTHOCH-
TeabHasi MOJIEKYJISIPHAs MAacChl, MOJIb, TOCTOSIHHAsE ABOTraspo, MOJISIPHAsS
Macca, XUMUYECKUH HKBUBAIEHT, (PAKTOP SKBUBAJICHTHOCTH, MOJIApPHAS
Macca DKBUBAJIEHTA, 3aKOHBI COXPAaHEHHs MacCChl, IIOCTOSHCTBA COCTABa,
3aKOH ABOTIaJIpo, 3aKOH YKBUBAJIEHTHBIX OTHOLIEHUI.

CkopocTh M 3HepreTuka XuMu4eckux peakumid. [loustue o ckopoctu
XUMHAYEeCKON peakuuu. OCHOBHbBIE (DAKTOPHI, BIUSIONIME HA CKOPOCTh
peakuur. OCHOBHOM 3aKOH XMMHYECKON peaKkiuu JJIsl JEMEHTApHOU
craauu. KoHncranta ckopoctu XxumMuyeckor peakuuu. Koncranra paBHo-
Becust. [lpuniun Jle-1llarenbe.

34,5

Ctpoenue atoma, nepuoandeckuii 3axkon /I. U. MengesieBa u xumm-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpe.l-
CTaBJICHHE O CTPOCHHMM aromMa C TOYKM 3pPEHUS KBAHTOBOH TEOPHH.
[Tpunmun MunumansHOM sHepruu. IlpaBuia KneukoBckoro. Ilpuniun
[Taynu. IlpaBuno Xynna. Ilpupona xumuueckoil cszu. CBoicTBa KOBa-
JIEHTHOM CBA3MU: JUIMHA W HEPrusl, HACBIIIAaEMOCTh W HAINPABICHHOCTb.
WNonnast cBs3b, mpupoaa o0pa3oBaHHS U CBOWCTBA. MeTalmnmdeckas
CBsI3b, MPUPOIA 00pa30BaHMSA M CBOMCTBA. MEXMOJIEKYJIIPHOE B3aUMO-
NENCTBHE, BOAOPOAHAs CBsA3b. Ilepruonnueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HNEpUOAMYECKON CHUCTEMBI JIEMEHTOB.
W3MeHeHne cTpoeHusl U CBOMCTB JIEMEHTOB B IIEpUOJIE, B rpynne (pagu-
yca aToMa, YHEPruii HOHU3ALMUH U CPOJCTBA K AJIEKTPOHY, DJIEKTPOOTPHU-
1ATeIbHOCTH). ITOHSITHSI BaIECHTHOCTH M CTENIEHU OKHMCJIEHUSI.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peakiuu. CTerneHb OKHCICHHUS.
Oxucnurtenu u BoccTaHOBUTENU. CTeXHMOMETpUYECKUe KO3((UIIMEHTHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peaKUni. DKBUBAJICHTHI OKUCIUTEIS
U BoccTtaHoBuTend. Poub OKHCHHTGHBHO—BOCCTaHOBHTeHBHBD(peaKHHﬁ,B
MIPUPOJE U CEITHLCKOM XO35HCTRBE.

Kommuiekcnbie coennHeHusi. OCHOBHBbIE MOHSTHS KOOPJIWHALMOHHOMN
TEOpUHU: LEHTPATIBHBIA HOH — KOMIUIEKCOOOpa30BaTelb, JTUTaHbl, KOOp-
JTUHAIIMOHHOE YHCII0, BHEIHec(hepuieckne MoHbl. HoMeHKIaTypa Kom-
IUIEKCHBIX coequHeHUi. BaxHenime TUIBI KOMIUIEKCHBIX COSITUHEHUN.
KoHCTaHTBI yCTOMYHMBOCTH U HECTOMKOCTH.

Xumus s-3jeMeHToB. CBOCOoOpa3ne CTPOCHHS aToMa Boaopona, Ghu3u-
YECKUX MU XMMHYECKHX CBOMCTB ATOTO AJIEMEHTA. XUMUYECKUE CBOMCTBA
LIEJIOYHBIX METAJUIOB. POJIb KATHOHOB HATPUS U Kajus B )KMBOU KIIETKE.
Hatpuii 1 kanuii Kak KOMIIOHEHTBI IIOYBBI M [TOYBEHHBIX pacTBOpoB. Ka-
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JUH KaK dJIEMEHT nuTanus pactenuii. Kanuitasle ynoOpenus.

9,10,11

Xumusi p-3jementoB. OOmas xapakrtepuctuka snemeHToB IITAmon-
rpynnbl. Ou3nyueckue U XUMHUYECKHUE CBOWCTBA 3NIeMeHTHOTro 6opa. Kuc-
JIOPOJHBIE COCTMHEHUS OOpa: OKCUI, OOpHAst KUCIIOTA, TIOTUKHUCIOTHI 00-
pa, ux conu. Gu3nuecKrue U XUMHUECKUE CBOWCTBA altoMUHMs. OKCHUBL,
THUAPOKCHJIBI U COJIM ATFOMUHUS. XHUMHUsI MOJICKYJIIPHOTO a30Ta, aMMHaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, Q30THOM KUCIOTHI U €€ cojiel. 3HaueHue
a30Ta KaK dJIeMEHTa MUTaHUs. A30THBIE YIOOPEHHUS, SKOJIOTUUECKHE ac-
MEeKTHl UX npuMeHeHus. OCOOEHHOCTH XUMUYECKUX CBsizel cephl. [Ipod-
HOCTh CBSI3€H Cepbl C KHUCIOPOAOM M BoaopoaoMm. CepHas KHCIOTA,
cynbdarbel. CepoBomopoa. Cepa Kak OMOTCHHBIM 3JIEMEHT. JKOJIOTHYe-
CKasl OITACHOCTh CEPHUCTOTO Ta3a.

12

Xumus d-dnemenToB. OOmue CBOHCTBA U OCOOCHHOCTH TEPEXOIHBIX
MeTtaiuioB. [losiokeHne MmepexoAHbIX JIEMEHTOB B MEPUOIUYECKON CH-
creMe 3n1eMeHToB J[.J. MeHaeneeBa, X CTEICHU OKHUCICHHUS M XUMHUUE-
CKHe cBoicTBa. MonMuOACH M €ro coeauHeHus. MapraHell, COeIuHEHUS
Mapranua. CemeicTBo xenesa

13

BBenenue. Kinnaccupukanus MeTo10B aHAIU3a U TPEOOBAHUS K HUM.
Metposoruss U cTaTHCTHYecKasi 00pa0oTka pe3yJIbTAaTOB aHAJM3A.
[Ipenmer W 3amauu AHATUTUYECKOWM XUMHUH B CEJIBCKOXO3SMCTBEHHOM
npousBojacTBe. Knaccudukanus u tpeboBanus Kk MeroaaMm ananusa. Oc-
HOBHBI€ THUIIbl PEAKIUH, WUCMOJb3YEMbIX B XMMHHM aHAIUTHYECKOH. Oc-
HOBHBIC TOHATHS METPOJIOTUM XMUMHUYECKOro aHanuza. Kiaccudukanus
MOTPEUTHOCTEH XUMHYECKOTO aHAJIN3a.

14,15

OcHOBHbIC OHATHS TATPUMETPHYECKOr0 aHaau3a. [IpuHiun TuTpu-
METPUYECKOro aHajlu3a U 00JacTh ero NpUMeHeHusl. MeTobl TUTpUMET-
pudeckoro a”anusa. CTaHAapTHBIE M CTaHAAPTU3UPOBAHHBIE PACTBOPSI.
Touyka HSKBHBAJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpUEMBbl TUTPUMETPUYECKOTO THUTpoBaHUS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOTI'0, OCaUTEIBHOI0, KOMIUIEKCOHOMETPUYECKOTO U OKUCIUTEIb-
HO-BOCCTaHOBHUTEIBHOIO TUTPOBAHHS.

16

CyumHocTh rpaBuMeTpuueckoro anaausa. Cymuocts Merona. Tpe6o-
BaHUs, NPEABABIAEMbIE K OCaKJAEMOW U TPaBUMETPUUYECKON (BECOBOIN)
¢dopmaM. YCIOBUS KOIMYECTBEHHOI'O OCAXKACHUS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh IPaBUMETPUUYECKUX METOMOB, (haKTOPHI, BIUSIOLINE
Ha TOYHOCTB.

Hroro

32

15 %

3aounas popMma 00ydeHUs

0/

ConeprxkaHue JEKIUU

Kommmuectso

qacCoB

[TpakTuye-
CKasl TIOJIro-
TOBKa

CkopocTh M JHepreTuKka XUMH4YecKHuX 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. J[uHaMuueckuil xapak-
Tep XMMHUYECKOTro paBHOBecHs. IIpusHaku uctuHHOrO paBHOBecHs. Kon-
cranTa pasHosecus. [Ipunnun JlelllaTense.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xxumu-
4YecKas CBs3b. ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBpEeMEHHOE IPEICTaB-
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JIEHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAHTOBOM Teopud. [IpuHumn
MHUHUMaNIbHOU 3Hepruu. [TpaBuia KneukoBckoro. [Mpunnun Ilaymum. [Ipa-
Buno XyHnzaa. [Ipupoga xumunueckoil cBsizu. CBolicTBa KOBAaJEHTHOM CBS-
3M: JUIMHA U 3HEPrus, HAChIIAEMOCTh U HaIllpaBJIE€HHOCTh. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOMCTBA. MeTauimueckas CBsi3b, MpUpoJa 00-
pa3oBaHUsl U CBOMCTBA. MeEXMONEKYIAPHOE B3aMMOAECHCTBUE, BOJIOPOI-
Hasi CBs3b. llepuoamueckuii 3aKOH M €ro CoBpeMeHHas (POpMyITHpPOBKA.
[Ipupona mepUOIUYHOCTUCBOMCTB 3JIEMEHTOB. CTpyKTypa MNEepUoandYe-
CKOM CHCTEMBI 2JIEMEHTOB. MI3MEHEHHE CTPOEHHUSI U CBOMCTB DJIEMEHTOB B
repuose, B rpynne (paguyca aroMa, SHEpPruii MOHU3AaLHUU U CPOJCTBA K
3JEKTPOHY, JIEKTPOOTPUIATENHHOCTH). [IOHATHS BaJIEHTHOCTH U CTETICHU
OKHCJICHUS.

OKHCINTEbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHUCIIEHUS.
Oxucnurenu u BoccraHoBUTeNH. CrexmoMerpudeckue Kod3(hQUIneHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINH. DKBUBAJIECHTHl OKUCIUTENSA
U BOCCTAHOBHTENA. POJIb OKHCINUTENBHO-BOCCTAHOBUTENBHBIX PEAKIU B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

Xumus s-371eMeHToB. CBOC0Opasue CTpoeHUs aroMa BoAopoja, husuue-
CKMX M XMMHUYECKUX CBOWCTB ITOTO 3JEMEHTa. XMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAJUIOB. PONIb KATMOHOB HATPUS W Kajusl B )KUBOM KIIETKE.
Harpuit u kanuif kak KOMIOHEHTHI MMOYBBI ¥ TTOUYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT MUTaHus pacteHnid. Kanuitabie yao0peHusl.

Xumus p-3jaemenToB. O0mas xapakrepuctika neMeHToB [IIAnoarpymn-
nbl. PuU3nUecKre U XUMUYECKHUE CBOMCTBA dJeMeHTHOTro O6opa. Kucimopon-
HBIE COCMHEHUs1 Oopa: OKcui, OOpHasi KUCIIOTA, OJUKUCIOTH Oopa, X
COJHM. XUMHSI MOJIEKYJISIPHOTO a30Ta, aMMHMAKa U €ro IPOM3BOIHBIX; OKCHU-
JIOB, a30THOM KUCJIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK 3JIEMEHTa ITUTa-
HUs. A30THblE yNOOpEHHs, SKOJIOTMYECKHE AacClEKTbl UX HMPUMEHEHMS.
OcobeHHOCTH XUMHUYECKUX CBsizel cepbl. Cepa Kak OMOTEHHBIN JIEMEHT.
DKoJsiornyeckas OacHOCTh CEPHUCTOIO rasa.

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 TOYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOT'0, OCaJHUTEIBHOTO, KOMIIJICKCOHOMETPUYECKOTO M OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHHSI.

CyuHocTh rpaBuMeTpHYecKkoro anaau3a. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbSABISEMbIE K OCaXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYcCIOBUS KOJIMYECTBEHHOIO OCAXKICHMS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOIINE
Ha TOYHOCTB.

Hroro

12

15 %

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0yueHust

0/

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KommuectBo

qaCcoB

IIOATrOTOBKA

OCHOBHBIC KIIACCHI HCOPTaHNYICCKUX COGI[I/IHGHI/II\/'I.

(@)}

+ | HpakTtnyeckas
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2. | KuneTnka XUMHYECKUX PEAKIIUH. 4 +
3. | CMeleHre XMMUYECKOTO PAaBHOBECHSI. 2 +
4. | 'maponus coineit 4 +
5. | OKHCIUTETbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIHH. 6 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 4 +
7. | Xumus 351eMeHTOB-MeTasuioB [ 1 Il rpyn riaBHeIX NOATPYIIIL. 4 +
8. | Onementsl III-VII rpynn  riaaBHBIX NOATPYII. 4 +
9. | Mertasuibl TOOOYHBIX OATPYIIIL. 4 +
10. HpHF?TOBHeHHe U CTaHJapTHU3als pacTBOpa THIPOKCH]IA HATPUS IO CO- ’ N
JISTHOM KHMCJIOTE€ METOJIOM KMCIIOTHO-OCHOBHOT'O TUTPOBAHMSI
11. Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
IJIEKCOHOMETPUYECKOTO TUTPOBAHMUSI
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue TIOKO3bI B KapTodeie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | Onpenenenue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%
3aounas popma o0yueHust
o S«
= S &
Ne . 8 8 2 9
e HaumenoBanue 1a00paTOpHBIX 3aHATUN z 3 =0
27| E%
4 l% =
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMelIeHrne XMMHUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 2 +
4. | 3yueHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUM. 2 +
5. | Xumus anemenToB-meTauioB I u Il rpynn roaBHeIX DOATpYyNI. 2 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIII. 2 +
7 HpHF?TOBHeHHe U CTaHJapTHU3alUs pacTBOpa THIPOKCH]IA HATPUS IO CO- ) N
JISTHOM KHMCIIOTE€ METOJIOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHMSI
Hroro 12 30%

4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TIAaHOM

4.5. Conep:xaHue caMOCTOAITEILHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl caMoCTOSITeILHOI padoThl 00y4aroIMXCs

Buapl camocTosiTennbHON paboThl 00yJarOIIHXCS

KomnnuectBo yacoB

oyHas opma

3ao4Hast Gop-

o0yJeHus Ma 00ydeHUs
BrinonHeHne KOHTPOJIbHOW PaboTHI - 50
[ToaroroBka Kk 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 20 2
pabot
CamMOCTOSITETbHOE U3YUEHUE OTACIBHBIX TEM U BOIIPOCOB 18 30
IToaroTroBka K NpOMEKYTOYHOMN aTTeCTalluu 9 9
Hroro: 37 111

4.5.2. Cogepkanue caMOCTOSATEJIbHON Pa00ThI 00y4AIOIINXCSH
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0/

HaumenoBanue HN3Yy4aCMbIX TCM HUJIM BOIIPOCOB

KonnuecTtBO yacoB

ouHas popma [3a04Has hopma
o0yueHHs o0yueHHs

IToHsATHS W 3aKOHBI CTEXHMOMETPUHM. XUMUYECKUN SKBHUBA-
TeHT, ()aKTOp IKBUBAJICHTHOCTH, MOJISIPHASI Macca KBUBAJICH-
Ta. 3aKOHBI: COXpPaHEHHUs MAacChl U SHEPrHH; KPaTHBIX OTHO-
IIEHUH; TTOCTOSIHCTBO COCTaBa; ABOTaApPO, MPOCTHIX 00BEMHBIX
OTHOIIICHUH.

CkopocTh M 3HepreTuka XumMu4yeckux peakuuid. Karanus u
depmentsl. IlpuMeHeHne W 3HAUYE€HHE SHEPreTUKU XUMHUYE-
CKMX peakuui. [IporHo3upoBaHue HallpaBICHUS PEAKLIUH.

PacTBopsl. Bunasl pactBopoB. [Ipupoga MoJIeKyISIpHBIX CHJT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTH. Boma kak cnaObiii amexTponut. Bomo-
POIHBIN U THAPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. ['uaposns
coned. Tumbl ruaponan3a. 3HAYCHUE PACTBOPOB CIIAOBIX DJICK-
TPOJIMTOB B XUMHHU, OUOJIOTHH U T€OXUMHH.

Crpoenne artoma, nepuoanydeckuii 3axkon JI.M. Menngesee-
Ba. CBA3b PACIHPOCTPAHCHHOCTH XUMHUYECKUX JJIEMEHTOB C MX
IIOJIOKEHUEM B IEPUOJUYECKON CUCTEME, MAaKpO- U MHUKPO-
3JIeMEHThl THUIbl TMOPUAN3ALUN aTOMHBIX OpOuTaneil u reo-
MCTPUA MOJICKYJIL.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPeaKUMu. OKBHUBa-
JICHTBI OKHCIIUTCIA U BOCCTAHOBUTCIIA. PO.HB OKHUCIIUTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA B MPUPOJIC M CEITHCKOM XO3si-
CTBE.

KommnuiekcHble coequHeHHMs. J[OHOpHO-aKIIENTOPHOE B3au-
MOZECUCTBUE MOJIEKYJI. POJIb KOMIIJIEKCOB B IIPUPOJE U TEXHU-
ke. [Ipupona XUMHYECKOW CBSI3M B KOMIUIEKCAaX M CBOWMCTBA
KOMIUJIEKCHBIX COCIMHEHUN.

Xumus s-3jieMeHTOB. Hartpuii m kKaimii KaKk KOMIIOHEHTBI
MOYBBI ¥ TTIOYBEHHBIX pacTBOPOB. Kanuii kak 37eMEHT MUTaHUS
pactenuii. Kamuiineie ymoOpenus. KpyroBopoTsl HaTpus
Kalus B npupoae. Maraui ¥ KajubLMi B KUBOW KieTke. Mar-
HUM W KaJdbIIMM KaK IUTaTelIhbHBbIE KOMIIOHCHTHI ITouB. Mx
HOHOOOMEHHOE IMOBEACHUE B MIOYBAX.

XuMus p-3jieMeHToB. KpeMHe3eM, CHIIMKAThl U alTFOMOCHIIU-
KaThl KaKk TIOYBOOOpa3yromure MuHepansl. 3HaueHue (ocdopa
Kak 3yieMeHTa nutanus. OcCOOEHHOCTH XJIopa Kak OMOTEHHOTO
aneMeHTa. OTOp KaKk OMOIIOTUYECKU HEOOXOIUMBIA dJIEMEHT U
KaK 2JIEMEHT — 3arpA3HUTENb OKPYKAIOIIEH CPeibl.

Xumus d-3jemenToB. OnpeneneHue MOHATUN «IIEPEXOIHBIE
3JIeMEHTE», d-dmemenTsl, f-aimementsl. Ponp coemuHeHUi
Xpoma, MOJTHO/IeHa, MapraHIia, )Kele3a, HUKeJs, MeId U IUHKa
B JKH3HEACATSIbHOCTH YEI0BEKAa M JKHBOTHBIX; TOKCUYHOCTH
COG,Z[HHGHHI:I KaaMHusia 1 pTyTH. TOKCHUYHOCTH COG,Z[I/IHGHI/Iﬁ Kaa-
MHS ¥ PTYTH.

OcCHOBHbIE MOHSATHA METPOJIOTHH XMMHYECKOr0 AHAJIN3A.
TouyHocTh aHanuTHyeckux omnpeaeneHui. I[lokazarenu mnpa-
BUJIBHOCTU W NPCUHU3UOHHOCTH H CHOCOGBI HUX IIOBBIIICHUA.
AOCOIOTHBIE U OTHOCHUTENbHbIE OIIMOKH, UX HCTOUYHUKH U
METOAbI BIYUCIICHUA.
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Teopus unaukaropos. VMHTepBan nepexoaa OKpacKu WHIM-
katopa. Beibop pH mnaukaropa st yCTaHOBICHUST KOHEYHOM
TOYKH TUTPOBAHHUSA. METalJIOXpOMHbIE UHIUKATOPHI U TpeOo-
BaHMA K HUM. MHAMKATOpBI, MpUMEHsIEMBbIE B OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX METOJAX: CHEHH(PUYECKHE U OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE.

I'paBuMerpuueckuii anaau3. IlocienoBarenbHOCTH oOnepa-
WA ¥ TpueMbl 00pabOTKH OCAJKOB, MPOMBIBAHHWE OCAJIKOB,
BBIOOp TPOMBIBHOM JKHAKOCTH, (MIBTPOBAaHHE, BapUaHTHI U 3 10
TeXHMKa JTHX oOnepauuid. BpICyllmBaHWE W B3BEIIMBAHME
ocakoB. TexHuKa B3BEILIMBAHUS.

HUTroro: 37 111

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

YyebHO-MeTonndyeckue paspaboTku umerorcss B Hayunoit O6ubmumoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. XuMmus HeopraHuyeckas M aHaJIUTHYECKas [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCUUILIMHE Ui CTYJEHTOB arpoHOMUYecKkoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. IlanoBa, E. C. Ilectpukona ; IOxuno-Ypansckuit ['AY, UncTu-
TyT arpoakosiornn .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [loctyn U3 J0KaJIb-
"ol cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMHS HEOpPraHUYECKas M aHaJuTU4YecKas [DJIEKTPOHHBIM pecypc] : METOAMYECKHE YKa3aHUs
JUISL BBITIOJIHEHUS! KOHTPOJIBHOM pabOTHI ISl CTYJICHTOB arpOHOMUYECKOT0 (haKyJbTeTa (3a0uHast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; FOxHO-
VYpansckuii 'AY, Uacturyt arposkoniorun .— Muacckoe: FOxno-Ypanbckuit TAY, 2020 .— 42
c. — Jdocryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTallMy 00y4YaloIMXCcs 10
AUCHMILIAHE

Jlnisl yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydvaronuxcst TpedboBanusm OI'OC BO
pa3paboTraH (OHJ OLIEHOUHBIX CPEJCTB JUISl TEKYIEro KOHTPOJIs yCIIEBAEMOCTH U MIPOBEAEHUS MPOMe-
KYTOYHOH aTTecTauuu oOydarommxcs mo aucuumuinHe. DOHA OLIEHOYHBIX CPEICTB IPEICTAaBIICH B
[Tpunoxenun.

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

OcHoBHas ¥ JIOMOJHUTENbHAS yueOHas nurepatypa uMmeercst B Hayunoit 6ubnnoreke u 31eKTpoH-
HoM nHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii 'AY.

OcHoBHAaA:

1.  Eropos, B. B. Heopranudeckast 1 aHanmuTH4eckasi XuMus. AHATUTUYECKas XUMUs : ydeOHuk / B.
B. Eropos, H. 1. BopoGseBa, U. I'. CunbectpoBa. — Cankt-IletepOypr : Jlans, 2021. — 144 c. //
Jlanb : aneKkTpoHHO-OMbIMOTeuHas cuctema. Pexxum nocryna: https://e.lanbook.com/book/168653

2. bopsosa, JI. /1. OcHoBbI 001eit xumuu : yueOHoe nocodue / JI. 1. bop3osa, H. FO. Uepnukosa, B.
B. Axymes. — Cankr-IlerepOypr : Jlanp, 2021. 480 c. // Jlanb : 31eKTpOHHO-OMOIUOTEUHAS CH-
crema. Pexxum nocryna: https://e.lanbook.com/book/168698 .

3. Capraes, I1. M. Heopranmnueckas xumus : yaeOHoe mocodue / [1. M. CapraeB. —2-¢ u31., ucrp. u
nom. — Cankr-IlerepOypr : Jlans, 2021. — 384 c. // JlaHb : 21€KTPOHHO-OMOINOTEUHASI CHCTEMA. —
Pexxum noctyna: https://e.lanbook.com/book/169383 .

4.  BepumnuH, B. M. Ananutndeckas xumus : yaeOnuk / B. Y. Bepmunun, U. B. Bnacosa, U. A.
Hukudoposa. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 428 c. // Jlanb : 31€KTPOHHO-
o6ubnuoreynas cucrema. Pexxum nocryma : https://e.lanbook.com/book/115526
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JlononHuTenbHa:

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

AHanmuTHUYecKass XHWMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. I'ony6eBa, . B. Tumontyk [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

Pemenue 3amau mo aHamUTHYecKOW XUMHMHU @ ydeOHoe mocobue : [16+] / T'. H. IlIpaiioman,
I1. . Xandwuna, O. H. bynrakosa, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
rOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u jom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015, — 208 c¢. : T1abn. Pexum = pocryna:
https://biblioclub.ru/index.php?page=book&id=437487

AHamuTtnueckas xumus : ydeOHoe mocobue : [16+] / T.II. Anexcanaposa, A. M. Amapues,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOupckuii rocy1apCTBEHHBI TEXHHUYECKUH YHUBEPCHU-
teT. — HoBocuOupck : HoBocuOGupckuii rocy1apcTBEHHbBIN TeXHHUECKUI yHuBepcuTet, 2016. — 76
c.: Tabm., rpad. Pexum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

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

OCBOCHHUSA NUCHMUIIJINHDBI

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

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

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

9. MeToaudyecKue YKazaHus 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

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

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

1.

2.

3.

4.

XUMHUsl HEOpraHMYECKass M aHATUTHYECKasl [DJIEKTPOHHBIM 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-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
XYMHUS HEOpraHWYeCcKasi U aHAIMTUYECKasl | METOJANYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHust) [ 0OyJaromIuXcs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuUMHS U arpono4yBoBesienre, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHOM mpoaykmuu] / coct.: Tlokarumoa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit '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 HEOpraHMYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU paboThI ISl CTYIEHTOB 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 nokaneHoit cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHMYECKasi U aHAIMTUYECKas [DJIIEKTPOHHBINA pecypc]: METOIUYECKHE YKa3aHUs K
1abopaTOPHBIM 3aHATUSM IO JUCIHIUIUHE I OOYyYarOIIUXCS arpOHOMHUYECKOro (QaxylbTera
(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 TEXHOJIOTHH, HCI0JIb3yeMbIe IIPH OCYIIECTBJICHHHI BaTeJbHOT

10. Uudopmanuo € TEXHOJIOTMH, HCII0JIb3YyeMble OCYIIIeCTBJIE 00pa30BaTEJIbLHOI0

npouecca mo JTUCHUIUINHE, BKJIIOYAs epevyeHb MPOrPaMMHOIo odecrevyeHnsi 1 HHPOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

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

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

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

- I[1TO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3noHHbI# 10T0BOp No
11354/410/44 ot 25.12.2018,;

- I[1TO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHbIH 10T0BOp No
008/411/44 ot 25.12.2018;

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

- AntuBupyc Kaspersky Endpoint Security st OusHeca, JluneH3moHHBIH g0roBOp Ne
20363/166/44 ot 22.06.20; lara 3akimtoueHus koHtpakra: 15.10.2021. Homep xontpakta: 44/44/0A.
[Tpeamet konTpakTa: OKazaHue YCIYyT MO MPEIOCTABICHUIO HEUCKITIOYUTEIBHOTO MPaBa UCTIOIb30BAHMS
IpOrpaMMHOTro obecnieueHust antuBupyc Kacnepckuii (mpoieHue TuieH3ui);

- OmnepanvoHHass cuCTeMa CHOelUaIbHOrO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensunonnsiii oroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajibHoO-TexXHUYecKas 6a3a, Heo0OXoAUMAs AJIsl OCYyIIeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JUCHUIINHE

Y4yeOHble ayquTOPUM /ISl NPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-

IIEHHBIE 000PY/I0BAHUEM U TEXHUYECKMMU CPeACTBAMHU 00y4YeHH s

1. YueOHast ayauTopus Ijs MPOBEACHUS 3aHSITUN JIEKIMOHHOTO THUIIA, OCHAIICHHAs MYJbTHMe-
IUHHBIM 000pyTOBaHHEM (KOMIBIOTEP M BUIEONIPOEKTOP) — 217.

2. JlTabopatopust — 314 JIabopartopust XumMmuu

ITomemenns 1Jist caMOCTOATEIBLHOM PadoThI 00yUYaIOIMXCS
[Tomenenust st caMoCTOATENLHON paboThl oOydarommxces — 317, ocHaleHHbIE BBIXOJI0M B MIHTEpHET,
BHYTPUBY30BCKOH  KOMITBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJIEKTPOHHYIO  HH(OpPMAIMOHHO-
00pa3oBaTenbHYIO Cpefy.

IlepeuyeHb 000py1I0BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUsI

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 BreiTsoxHbIe IKadsI (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnekTpuueckas IiInTKa
9 bans naboparopnas 113-4300
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-1. CriocobGeH pemiaTh THMOBBIC 33/1a4l MPO(HECCUOHATBHOMN IeATeTbHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3aKOHOB MaTEMaTHUYECKUX, €CTECTBEHHOHAYUYHBIX M OOIIENPO(pECCHOHATBHBIX AUCIUILIUH C
MPUMEHEHHEM MH(OPMalMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHA
OIIK-5. CnocobeH K y4acTHIO B MPOBEIEHUH KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN B MPO(GECCHOHATb-

HOU JIeITENbHOCTHU

Kox u HaumenoBanue
WHIUKATOpa JTOCTHXKE-
HUS KOMIIETEHIIUNA

Dopmupyemsie 3YH

3HaHHUA

YMEHUS

HaBBIKH

N-1onk-1 Mcnons3yer
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX

JUCLMIUINH I pellie-
HUS CTaHIAPTHBIX 3a-

OOyuaromuiicst T0JDKEeH
3HaTh: CBSI3b  MEXIY
CTPOCHUEM BEIIECTB H
UX XUMHUYECKUMHU CBOM-
CTBaMH; OCHOBHBIE XH-

OOyyaromuiicst TOJKEH
YMETh: CaMOCTOSTENb-
HO paboTarh ¢ yueOHOH
M CIPAaBOYHOW JUTEpa-

OOyuaronmiicsi JT0JDKCH
BJIAJIETh  COBPEMEHHOMU
XUMHYECKOW  TEPMHHO-
Joruel B 00JIacTH Heop-
TaHUYECKON XHWMHUH, OC-

JIad B OOJIaCTH TPOU3- | MUYECKHE 3aKOHBI H <
TypoO#l; HCHONB30BaTh | HOBHBIMH HaBBIKAMH 00-
BOJICTBA, TMEpPepadbO0TKH | MOHATHUS; MPAKTHIECKOE N
CBOMCTBA XHMHYECKHX | palieHuss ¢ Jaboparop-
U XpPaHEHHUS CENIbCKOXO- | IPUMEHEHHUE  HEKOTO-
. . BEIIECTB B JIabOpaTop- | HbIM 00OpYAOBaHUEM U
3SUCTBEHHONW TIPONYK- | PhIX  HEOPTaHUYECKUX N o
HOM W TIPOM3BOJCTBEH- | MMOCY/ION; 3HAHUSMH IIO
MM C TPUMEHEHUEM | BEIIECTB B CEIHCKOXO- .
N HOH MIPAKTHKE - | TeOpETHYECKUM OCHOBaM
nH(pOpPMaIMOHHO- 3SUCTBEHHOM  TIPOM3-
KOMMYHHKAIIMOHHBIX BOJICTBE (b1.0.34 (1.0.34 -¥.1) COBPEMCHHBIX ~ METOOB
YHHKa anammza -(51.0.34 —H.1)
TEXHOJIOTHI 3.1)
Ul-1onxs IIpoBogut N OO0yyaromuiicst JOKEH .
A POBOZ OOyyvaromuiicss JOKEH y a a1 OObyyarormmiics JIOJI-
AKCIIEPUMEHTAILHBIC YMETh: MPOBOIUTH (-

HUCCIIENOBaHUA B 00Ja-
CTH TIPOU3BOJACTBA U
nepepaboTKU  CEeIbCKO-
XO3SMCTBEHHOM  MpoO-
IYKLIHAU

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

(b1.0.34-3.2)

3UKO-XHUMHYECKHE pac-
YEeThI, MPOTHO3HPOBATH
HarpaBJIeHUE camo-
MIPOM3BOJILHOTO TIPOTE-
KaHUs MPOLIECCOB;
MOJIb30BaTECI  OCHOB-
HBIMHA HeOpI‘aHI/I‘IeCKI/I—
MU peaKTHaMH, pPacTBO-
pI/ITe.H}IMI/I n XHUMHYC-
CKOH MoCy 101 -
(b1.0.34 -V .2)

KEH OCHOBHBIMH TIpHe-
MaMH PabOTHI C XUMH-
YECKOH TOCy10i 1 000-
pyIOBaHHEM; METOIaMU
BBITIOJIHEHUST  DJIEMEH-
TapHBIX J1A0OPAaTOPHBIX
XUMHAYECKHX  HCCIEIO0-
BaHUU B 0OJACTH MPO-
dbeccuoHanbHON  Jesi-
tensHOCTH -(B1.0.34 —
H.2)

2. IToka3aTe/iu, KpUTEPUH U MIKAJIA OLEHUBAHUA HHIAMKATOPOB JOCTHKEHUsI KOMIIeTEeHIUHii

NI-1onk-1 CiocoOeH UCmoib30BaTh OCHOBHEIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUTUINH JJIsI PEIICHUS
CTaHJIapPTHBIX 3a/1a4 B 00JIACTU arpOHOMUU C IPUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAI[HOHHBIX

TEXHOJIOTUI
ITokaszarenu Kputepunu mikana oreHUBaHUS Pe3yIbTaTOB 00yUEHHUS 110 TUCIUITIIMHE
OLICHUBAHHUS - . N .
Henocratounsrit JlocTaTo4yHbIN Cpennuii Bricoknii
(Popmupyembie
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3YH)
b1.0.34-3.1 OOyuatomuiics He | OOyyaromuiics OOyuatomumiicss 3Ha- | OOy4aronmiics
3HAeT CBSI3b MEXNY | c1abo 3HAET CBA3b | €T  CBA3b  MEXIY | 3HAET CBA3b MEXK-
CTPOCHHUEM BE- | MEXKJly CTPOCHHUEM | CTPOCHHUEM BEILECTB | AY CTPOECHHUEM
IIECTB M MX XUMH- | BEIIECTB M HUX XHU- | I UX XUMHUYECKUMH | BEIIECTB U  UX
YECKUMHU CBOH- | MUYECKMMH CBOW- | CBOMCTBAMH; OCHOB- | XUMHUYECKUMHU
CTBaMH; OCHOBHBIC | CTBAMHU; OCHOBHBIC | HbIE XMMHMYECKHE | CBOMCTBAMH; OC-
XUMUYECKHE 3aKO- | XUMHUYECKUE 3aKO- | 3aKOHbl U IIOHATHUs; | HOBHBIE XMMMYE-




Hbl M TIOHATUA; | HBI M IOHATHS; | IPAaKTHUECKOE TMpPHU- | CKHE 3aKOHBI U
IIPAKTUYECKOE IIPAKTUYECKOE MEHEHUE HEKOTOPBIX | IOHATHSA;  IpaK-
IPUMEHEHHUE HEKO- | IPUMEHEHUE HEKO- | HEOPIraHUUYECKUX TUYECKOE NPHUMeE-
TOPBIX HEOPraHU- | TOPBIX HEOPIaHH- | BEHIECTB B CEJIBCKO- | HEHUE HEKOTOPBIX
YECKUX BEUIECTB B | UECKUX BEUIECTB B | XO3SMCTBEHHOM HEOPraHUYECKUX
CEJILCKOXO035H- CEJILCKOXO035H- MPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IPOM3- | 3HAYUTEIbHBIMU CKOXO03MCTBEH-
BOJICTBE BOJICTBE omMOKaMH M OT- | HOM IPOU3BOJCT-
JenpHBIMH  TIpoOe- | Bec  TpeOyeMoi
JamMu CTENEHBIO ITOJIHO-

Thl U TOYHOCTH

b1.0.34-V.1 Ob6yuatomuiics He | OOyyaromuiics OO6yuatomuiics yme- | OOydaromnuiics
yMEET  CcaMoCTOs- | c1abo yMeeT caMo- | €T  CaMOCTOSTENIBHO | yMEET CaMOCTOs-
TEJIBHO PabdoTaTh C | CTOSATENBHO pabo- | paboTarh ¢ yueOHOI | TenbHO paboTaTh
y4eOHOW U cmpa- | TaTh ¢ y4eOHOW W | M CIIPaBOYHOM JUTe- | C  ydeOHOH U
BOYHOM JIUTEpATy- | CIPAaBOYHOU JIMTE- | paTypoOH; HCIOJIb30- | CIIPABOYHOM  JIH-
pOM; HMCIOJB30BaTh | paTypoOH; HCHOJb- | BaTh CBOMCTBA XH- | TE€PATypoill;  HC-
CBOMCTBA XHMHYE- | 30BaTb  CBOMCTBA | MUYECKHUX BELIECTB C | I10Jb30BATh CBOM-
CKMX BCIIECTB B | XUMHUYECKMX  Be- | HE3HAYUTEIbHBIMU CTBa XMMHMYECKHUX
nabopaTopHOil U | miecTB B Jalopa- | 3aTpyJHEHUSMH B | BEUIECTB B J1abo-
MIPOU3BOJICTBEHHON | TOPHOW H TIPOUW3- | JaOOpaTOPHOMU W | paTOPHOH W TIpO-

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

TOYHOCTH
b1.0.34 -H.1 Ob6yuatomuiics He | OOyuaromuiics OOyuarommiics Bia- | OOydaronuiics

BJIaJIEET COBPEMEH-
HOM  XMMHUYECKOU
TEPMHUHOJIOTUEH B
00J1acCTH HEOpraHu-
4eCcKOM XUMHH, OC-
HOBHBIMU HaBBIKa-
MU oOparieHust ¢
1a00paTOPHBIM
obopynoBaHueM U
MOCYAOM; 3HAHUSA-
MU TIO TeopeTHuye-
CKHMM OCHOBaM CO-
BPEMEHHBIX METO-
JIOB aHaAJIM3a

ci1abo BIIaZEeT Co-
BPEMEHHON XHUMHU-
YECKOM  TEpPMHUHO-
JIOTHEH B o00acTu
HEOPraHUYeCKOM

XUMHH, OCHOBHBI-
MM HaBBIKAMH 00-
pameHust ¢ Jabo-
paTopHBIM  000pY-
JIOBaHWEM U TIOCY-
OW; 3HAHUSIMHU II0

TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX METOJIOB
aHaimsa

JIEeT  COBPEMEHHOM
XUMUYECKOU TEpMU-
HOJIOTHEN B o0nactu
HEOPraHUYECKOMN
XUMHUH, OCHOBHBIMU
HaBbIKAaMHU oOparie-
HUA ¢ Jabopatop-
HBIM 00OpYZOBaHU-
€M W TOCYJIOW; 3Ha-
HUSMH [0 TEOpEeTH-
YECKUM OCHOBaM
COBPEMEHHBIX METO-
JIOB aHanM3a C He-
OONBIIUMH  3aTPYI-
HEHUSIMU

CcBOOOIHO Biaje-
€T COBPEMEHHOU
XUMHUYECKON
TEPMUHOJIOTUEN B
obyacTu Heopra-
HUYECKON XUMHHU,
OCHOBHBIMH
HaBbIKAaMU 00pa-
mieHus: ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
CyJOi; 3HAHUAMU
o  TeopeTuye-
CKUM  OCHOBaMm
COBpPEMEHHBIX
METOJIOB aHajmn3a
c Tpebyemoii crte-
MEHBI0 TOJIHOTHI
Y TOYHOCTHU

N-1onk-s Cioco6eH mpoBOIUTH SKCHEPUMEHTANIBHBIC HCCIICIOBAHUS B 00J1aCTH

nepepadOTKU CeNIbCKOXO03HCTBEHHOM MPOAYKIIUH.

IMPOU3BOACTBA U

ITokazarenu Kpurepunu mikana orieHUBaHUS pe3yIbTaTOB 00yYEHUs MO TUCITUTUINHE
OLIEHUBAHHUS N N N .
HenocraTouHbii JocraTounsbrit Cpennuit Bricokuii
(Popmupyembie
3VH) YPOBEHB YPOBEHB YPOBEHB YPOBEHB
b1.0.34-3.2 Obyuatoumiics He | OOyyaromuiics Ob6yuatonmiics 3Ha- | OOyyaronmiics
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3HAET LIEJIN U 3a/a-
YU TIPOBOIUMBIX
HCCIEO0BaHUN, Me-
TOBI TPOBEACHUS
IKCIIEPUMEHTOB U
HaOJIFOIEHUH,
000011IeHus U 00-
pabotku uHpopma-
LIMM, COCTABJICHUE
OTYETOB 10 pe-
3yJbTaTaM MpoBe-

c11a00 3HAET LEIU U
3aJ1a4M MTPOBOIH-
MBIX UCCJICI0BA-
HUM, METOIBI MTPO-
BEJICHUSI SKCTICPH-
MEHTOB M Ha0JII0-
neHnii, 0000ImeHus
1 00pabOTKH WH-
dopmanuu, co-
CTaBJIEHHE OTYETOB
10 pe3yabpTaraM

eT LIeJIU U 3a7a4u
MIPOBOJIUMBIX HCCIIC-
JOBaHUM, METOJIbI
MIPOBEICHUS DKCIIE-
PUMEHTOB U HAOIIIO-
IIEHUH, 00001IIeHNS
¥ 00pabOTKH WH-
dbopmarmu, cocTa-
JICHHE OTYETOB I10
pe3yabTaTaM MmpoBe-
JEHHBIX SKCTICpH-

3HAET IIEJHU U 3a-
JTa4H TIPOBOIH-
MBIX HUCCICI0BA-
HUH, METOIBI
MIPOBEICHUS IKC-
MIEPUMEHTOB U
HaOJIIOICHUH,
000011IeHHS U 00-
paboTtku uHpop-
MalliH, COCTaB-
JICHHE OTYETOB IO

JEHHBIX 3KCTepH- MPOBEJICHHBIX 3KC- | MEHTOB C HE3HAUU- | pe3yJbTaTraM
MCHTOB NEPpUMCHTOB TCIbHBIMU OH_II/I6Ka- MMPOBCACHHBIX
MU U OTAEIbHBIMU HKCIIEPUMEHTOBC
npobenaMu Tpedyemolii ¢ Tpe-
Oyemoii cTerme-
HBIO ITOJIHOTHI N
TOYHOCTH
b1.0.34-V.2 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics yme- | OOydarommiics
YMEET NPOBOJUTH c1abo yMeeT Mpo- | €T IPOBOJUTH pac- yMeEET MPOBOAUTH
pacyeThl; MPOTHO- | BOJAUTH PACUEThI; YeThl; IPOrHO3UPO- | pacuyeThl; MPOrHO-
3UpOBaTh HAIPaB- IIPOrHO3UPOBATH BaTh HAIIPaBJIICHHUE 3UpPOBAThH
JICHHE CaMONpPOM3- | HalpaBJeHHE ca- CaMOIIPOU3BOJILHOTO | HaIpaBJIEHUE ca-
BOJIBHOTO TIPOTEKA- | MOIIPOU3BOJIBHOTO | TMPOTEKAHUS MPOIIEC- | MOIIPOU3BOJIBHO-
HUS IPOLIECCOB; MPOTEKaHUs 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 HEOpPTaHU-
TUBaMH, paCTBOPU- | pEaKTUBAMU, pac- | JISIMH U XMMHYECKON | YECKHUMH peaKTH-
TCIAIMHU U XUMHNYC- TBOPUTCIISIMUA U HOCYI[Oﬁ C HC3HaA4Yu- BaMH, paCTBOpHU-
CKOM mocyiou XUMHYECKOM MOCY- | TEIbHBIMU 3aTPYy/I- TEJISIMU U XUMH-
nou HEHUAMU YECKOW MOCy101
¢ TpeOyemoii cTe-
IICHBIO ITOJTHOTHI
Y TOYHOCTHU
b1.0.34 -H.2 OO6yuarommiicss He | OOy4Jaronuiics OOyuatomuiicst Bma- | O0yuaromuiics
BJIaACCT HAaBbIKaMU cna6o BJIaACCT ACCT HaBbIKaMU pa- CBO60,Z[HO BJ1aac-

paboThl ¢ XUMHUYe-
CKOM TIOCYIOM U
000pyI0BaHUEM;
METOJIaMU  BBITIOJ-
HEHUSl JJIeMEHTap-
HBIX JJaOOPaTOPHBIX
XUMHYECKHX  HC-
CIIeIOBaHW B 00-
nactu  mpodeccuo-
HAJILHOU JIesATEINb-
HOCTHU

HaBBIKAMH PabOTHI
C XMMHYECKOH IO-
cynoi u obopymao-
BaHUEM; METOJaMHU
BBIMIOJTHEHUS  3JIe-
MEHTapHbIX J1abo-
paTOPHBIX XUMHYeE-
CKHX  HCCIIeIOBa-
HUi B  oOnactu
npodeccuoHab-

HOU JEeATEIbHOCTH

0OTBI ¢ XUMHYECKOMH
ocy0i 1 00opya0-
BaHHEM; METOIAMU
BBITIOJTHEHUS DJIC-
MEHTapHBIX Jabopa-
TOPHBIX XUMHYECKHX
HUCCIIEIOBAHUI B 00-
JacTu npodeccuo-
HaJILHOU JIeITENbHO-
CTH C HEOOJIBIIIUMH
3aTpyTHECHUSIMHU

€T HaBBIKAMU pa-
OOTBI C XUMHYC-
CKOM MOoCyJI0M 1
o0opyoBaHuEM;
METOJaMH BBI-
MIOJIHEHUS dJIe-
MEHTapHBIX Ja-
00paTOPHBIX XU-
MHUYECKUX HCCIIe-
JOBaHUI B 00J1a-
ctu ipodeccro-
HaJILHOU Jies-
TEIBHOCTHUC Tpe-
Oyemoii crere-
HBIO TIOJTHOTHI U
TOYHOCTH
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3. TunoBble KOHTPOJIbHBIE 3aJaHNUsl U (MJIH) HHbIE MATEPUAJIbI, HEOOX0TUMBbIE VISl OLEHKH

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

OCBOCHHUSA NUCHMUIIJINHDBI

TunoBble KOHTPOJIBHBIE 33JaHUS U MaTepuajbl, HEOOXOIUMBIC ISl OLICHKH 3HAHUM, YMEHUN U

HaBBIKOB, XapaKTepH3YIOUIMX 0a30BbI 3Tam (OPMUPOBAHMS KOMIETCHIMH B MPOLECCE OCBOCHHS
OIIOII, comepkarcs B y4eOHO-METOANYECKUX pa3paboTKax, MIPUBEICHHBIX HUXKE.

1.

2.

3.

4.

XuMUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxHno-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
XUMHUS HEOpraHWYeCcKasi U aHAIUTUYECKasl | METOJAMYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 0OyJaromuXcs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuUMHS U arporno4yBoBesieHre, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlecrpukosa E.
C. ; IOxHuo-Ypansckuit 'AY, NuctutyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : loctyn u3 nokanbHo# cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
X1MHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUIS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyiabTeTa (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 nokaneHoi#t cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHUYECKasi U aHAIMTUYECKas [DJIIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYyYaIOIIUXCS arpOHOMHUYECKOro (axylbTeTra
(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. MeToan4eckue MaTepHaJibl, ONpeaesIloIMe NpoueAypbl OLleHUBAHUS 3HAHUI, YMEHHIA,
HABBIKOB M (MJIH) ONBITA AeATEIbHOCTH, XaPaKTePHU3YIOIHNX cOPMHPOBAHHOCTH KOMIIETeH UM

B nganHOM paszenie METOIMYECKHE MAaTEpHUabl, ONMPEACIAIONIME TPOLEAYPHl OLEHUBAHUS 3HA-

HHM, YMEHHI, HABBIKOB U(MJIM) OMbITA ACSITEILHOCTH, O JUCUUIUIMHE «XUMUS HEOPraHMYECKasl U aHa-
JIUTUYCCKaAg», HpI/IBeI[eHI:I HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YJarOIUXCsl.

4.1. OueHoyHble cpeacTBa VI MPOBeICHNS TEKYIero KOHTPOJIsi, B TOM 4HcJIe B poiecce

NMPAKTHYECKOH MOATOTOBKH

4.1.1. Otuer no 1a6opaTopHoii padoTe
OtyeT o 1abopaTopHO paboTe UCIIONIB3YETCS IS OIICHKHU KaueCcTBa OCBOCHUS O0YyJaroITUMCs

OCHOBHOH Mpo¢ecCHOHATBbHONH 00pa30BaTeIbHON MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkanue u Gopma ordeTa Mo Ja00pPaTOPHBIM paboTaM NPUBOJUTCS B METOAMYECKHUX YKA3aHUX K Jia-
6oparopHbM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (Tadil.) TOBOIATCS
10 CBEACHUS 00yJarOIIMXCs B HAaUaJle 3aHATHH.

Ne OueHoYHbIE CpeICTBA Kon n naumenoBanue

Bormpocs k maboparopHoii padbote WHJIMKATOpa KOMIIETEH-
002071

1. 1. Yto Ha3bIBaeTCS KOMILIEKCOM? N-1onk-1 Hcnons3yet
2. ChopmynupyiTe MOHATHE OKUCIATEIS. OCHOBHBIE 3aKOHBI €CTe-
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. CTBEHHOHAYyYHBIX JHC-
4. Yto Takoe nmuranmg’? UUAIUIMH U1 PELICHUs.
5. YTo Ha3BIBaIOT KOHCTAHTON HECTOMKOCTH KOMILIEKca? CTaHIAPTHBIX 3aJa4 B
00J1acCTH TIPOM3BOJICTBA,
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nepepaboTKU M XpaHe-
HUS CEITbCKOXO03sTi-
CTBEHHOM NPOAYKLUHU C
npuMeHeHueM uHpop-
MAaI[MOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJOTUH

2. 6. UTo Takoe MeTo 3JEKTPOHHOTO OanaHca? N -1onk-sIIpoBogut
7. cDa.I(TOpBI BIIUAOIINEC HA CMCIIICHUC XUMHUYCCKOI'O paBHOBeCI/IH? 3KCHepI/IMeHTaJ'IBHBI€
[TpuBenuTe IPUMEPHI MEKMOJICKYJISIPHBIX U BHYTPUMOJICKYJISIPHBIX | HCCICIOBAaHUS B 00JIa-

OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA. CTH TPOU3BOACTBA U
8. [IpyHIUIT TUTPUMETPUYECKOTO AaHAIHU3A. nepepaboTKU  CEIIbCKO-
9. IlpyHIMI rPaBUMETPUUECKOIO ONPEEIICHUS XO3MCTBEHHOU po-
10 MaaukaTopsl, B 3aBUCMMOCTH OT TUIIA TUTPOBAHUS JTYKIIUU

OTyeT OLEHUBAETCS MO YCMOTPEHUIO MPENOAAaBaTENsl OLEHKON «OTIUYHO», «XOPOLIO», «YIO-
BJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEILHO» WM OLIEHKOM «3a4TeHO», «HE 3a4TeHO». OLEeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBIEHHBIM JIJIs
MOJIOKUTETBHBIX OICHOK («OTIMYHO», «XOPOIIO», «yJAOBICTBOPUTENBLHO»). OIeHKa 00BIBIETCS 00Y-
YaoLEMYCsl HEIOCPEICTBEHHO ITOCIIE CIaYl OTYETA.

HIkana Kpurtepumn oneHuBaHusi

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

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

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOLECCHI;

- YMEHHE NMPOBOJIUTH OMBITHI M MHCATh YPAaBHEHUS PEaKIIHA.

O1LeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUECKUX 3HAHUI;

- IOMYIIEHBI OMIMOKH B ONMPEACICHUN TOHATUNA U OMUCAHHH XUMHUYECKUX
3aKOHOB, SIBJIEHUM W MPOLIECCOB, MCKAXKEH UX CMBICI, HE PEIIEHBl pacyeT-
HBIC 3aJ1a4H;

- HE3HaHHWE OCHOBHOI0 Marepuaja Yy4eOHOW MpOorpamMMbl, IOIYCKAIOTCS
rpyOble OTMOKYU B M3JI0KCHHH, B HATMCAHUH YPABHCHHI PEaKIUil.

O1LeHKa «HE 3aUTEHO»

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJISl OLIEHKM KauecTBa OCBOEHUSI 00ydarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHONM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBiser co00 KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MepeHusl 3HaHUW U yMeHui oOydaromuxcs. OOydaromuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GhOopMyIIHPOBKOI BOIIPOCOB U MPEIOKEHUEM BHIOPATh OJIMH MPABUIIBLHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OrneHOYHBIE CpEACTBA
TuroBble KOHTPOJbHBIC 3aAaHus U (MJIM) UHbIE MaTepualsl, Heooxonumele 15 | Konx u HaumeHoBaHue
OLICHKM 3HAHUH, YMEHUH, HABBIKOB M (MJIM) OMBITA AESTEIbHOCTH, XapaKTepu- WHIUKATOPa
3ylomuX c()OpMUPOBAHHOCTh KOMIIETEHIUH B MPOLIECCE OCBOGHMS IUCLHILIU- KOMITETCHLINT
HBI

Ne
/o
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1. Kakue »sneKkTpoHHBIE KOH(HUIypalMd 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 3JIEMEHTOB A TpyIN YCHIIMBAIOTCS:

a) cjeBa HalpaBo U B IPYyIax CBEpXy BHU3;

0) cripaBa HaJeBO M B IPYMIaX CHU3Y B BEPX;

B) CIpaBa HAJIEBO U B TPYIIAaX CBEPXY BHU3;

I') ClIeBa HANPaBo U B IPYIMIAxX CHU3Y B BEPX.

3. DHeprus HOHU3AIUH 3JIEMEHTA — 3TO KOJMYECTBO SHEPTUH, KOTOPOE:
a) BBIICISIETCS TIPU MPEBPAILIECHUH TOJI0KUTEIBHO 3apSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOOXOOMMO 3aTPaTHTh JAJIS MPEBpAIICHUS HEUTPaJIbHOTO aToMa B
MOJIOKUTEIBHO 3apSKEHHBIN HOH;

B) BBLACISCTCS NpPU TPEBPALICHUHM HEUTPATBbHOIO aroMa B TOJOXKH-
TEJIbHO 3apsSKEHHBIN UOH;

T') MOJIy4aeTcs MPH MPEBPALICHUHN MOJIOKUTEIBHO 3apsSHKEHHOT0 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, IPHHUMAIOIINX Y4acTHE B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpO/ia 1 Opoma;

T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

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

a) CBOICTBA HE U3MEHSIOTCS, TaK KaK BCE BEILIECTBA — T'MJIPOKCH/IBI Me-
TaJIJIOB OJTHOTO nepuosa;

0) OCHOBHBIE CBOICTBA YCHJIMBAIOTCSl, TaK KaK YBEITUYMBACTCSA YHCIIO
THJIPOKCOTPYIIIT;

B) CBOMCTBa HM3MEHSIOTCS MEPUOJUYECKH, TaK KakK BO3pPacTaeT 3apsi
A7pa aToMa;

') KUCIIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TaK KaK YMEHbBILIAETCS panyc
aTOMOB METAaJUIOB.

6. Uemy paBHa cymMMma BceX KO3((HUIIMEHTOB B YPaBHCHHH PEaAKIIUH
repMaHus CO CMECHIO a30THOM U XJIOPOBOJOPOIHOM (COJISIHON) KUCIOT?
O6pazyertcs xnopun repmanus (IV), a okucnurens mpuoOpeTaeT cre-
MeHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

NJ-lonk-1 Mcnons3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
OUCLUIUIMH Ui pelle-
HUS CTaHJapTHBHIX 3a-
na4q B 00JIaCTH TIPOM3-
BOJICTBA, IepepabOTKH
U XpaHEHHUs CeJIbCKO-
XO34MCTBEHHOW  TpO-
OYKLIHUU C NPUMEHEHU-
eM  HMH(POPMALUOHHO-
KOMMYHHUKAI[IOHHBIX
TEXHOJIOTUI
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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. KonTposabHasi padora

KonTponbHas paboTa npegycMoTpeHa At 3a04H0i (popMbl 00ydeHusI.

KonTponbHasi paboTa olleHUBAaeTCs KaK «3a4T€HO» WUIIU «HE 3auTeHO». KpuTepuu OLeHKH KOH-
TPOJIBHOM paboThI (Tabi.) JOBOAATCS 10 CBEJICHHS CTYACHTOB Ha yCTaHOBOUYHOM Jiekuuu. ConepkaHue,
MOPSAZIOK BBITIOJHEHUS U TpeOOBaHUS K OGOPMIICHHUIO M3JI0KEHBI B METOAMUYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi U aHaJIUTHYeCKasi [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl ISl BHIMOJHEHUS
KOHTPOJILHOM paboThl IS CTYACHTOB arpOHOMHYECKOro (akynpTeTra (3a04Has ¢opma oOyueHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosoruu .— Muacckoe: HOxHo-Ypanbckuiit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHoM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OreHka 0OBSABISAETCS CTYIEHTY HOCIIE IPOBEPKU KOHTPOJIBHOM paboTHI.

[IIxana Kpurepuu onieHuBaHus

- CTYJIEHT IIOJIHO YCBOMJI Y4eOHBIN MaTepualt;

- TIPOSABIISICT HABBIKM aHANN3a, 0000IICHNS, KPUTHYECKOTO OCMBICIICHHS 1
BOCIIPUATHSI HH(OPMALINY;

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 33/1aHUEM, TOYHO HC-
M0JIb3YETCs] TEPMUHOJIOTHS;

- TIOKa3aHO yYMEHHUE WJUTIOCTPUPOBATh TEOPETUYECKHUE ITOJIOKEHHUS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyalluu;

- MIPOJIEMOHCTPUPOBaHA C(HPOPMUPOBAHHOCTH M YCTOWYMBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIICHBI O/HA-/IB€ HETOYHOCTU NPH OCBEUICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHuUs K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- 0OHapyXeHO HE3HAHUE WJIM HETIOHMMaHHUe OONbIei uiu Hanbolee BaXK-
HOI 9acTH y4eOHOTO MaTepHuana;

- JIOMyIIEHBI OIMIMOKK B OINpPENEeNICHUH MOHATUH, IPH UCIOIb30BAHUH Tep-
MUHOJIOTHH;

- He cOPMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOLINE 3Ha-
HUSI, YMCHUS ¥ HABBIKH;

- TpeOoBaHus K 0hopMIIEHHIO PabOTHI HE COONIOIEHBI.

OI1ieHKa «HE 3aUYTECHO»

4.2. [Ipoueaypsl ¥ OLIEHOYHBbIE CPEACTBA /JIsl MPOBeAeHUS MPOMEKYTOUHON aTTeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM IJIaHOB

4.2.2. IKk3amMeH

DK3aMeH sBiseTcs (OPMOM OIEHKH KadecTBa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM ITUCHUILIMHEL. [To pesynbraTam sk3aMeHa oOyua-
IOLIEMYCsI BBICTaBJIETCS OLIEHKA «OTIIMYHO», «XOPOILO», «yJA0BIETBOPUTEILHO» W «HEYAOBIETBOPU-
TEIHHO».

DK3aMeH M0 AMCUUILIMHE MPOBOJUTCSA B COOTBETCTBUH C PaclMCaHUEM MPOMEKYTOYHON aTTecTa-
IIUH, B KOTOPOM YKa3bIBAETCSl BPEMs €ro MPOBEJCHUS, HOMEP ayAUTOPHH, MECTO NMPOBECHUS KOHCYIIb-
Taluu. YTBEpKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a TakKe Ha oduiu-
aJIBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUI A TPOMEKYTOUHOIN aTTeCTallMi 00YyYaroIuXcsl yCTaHaBIUBaeTCsl pado-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00yUaloluXcsl B Ha4aje ceMecTpa.
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DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekTopaMu. C paspemieHus 3aBeayomero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh NpernojaBarenb Kadeapbl, IPUBICUYECHHBIN s TOMOIIM B IpUEMe
9K3aMeHa. B ciaywyae OTCyTCTBHS BEIyIIEro IpernojaBaTelis dK3aMEeH NMPUHUMAETCS MPENOoJaBaTENIEM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBue Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 cCOOTBETCTBYIOIIETO pacrio-
PSDKEHUST PpEeKTOpa, MPOpPEKTopa Mo y4yeOHOW M BOCIUTATENbHON paboTe WM 3aMECTUTENs TUPEKTOpa
Wuctutyta o yuebHoii paboTre He JoImycKaeTcsl.

Jlig npoBenieHMs SK3aMEeHa BEeAyIUH MIPENoJaBaTellb HAKaHyHE II0JIy4aeT B CEKpeTapuare Iu-
pEKTOpaTa 3a4€THO-IK3aMEHALMOHHYIO BEZOMOCTb, KOTOPAasi BO3BPAILIAETCS B CEKPETapUaT IOCIE OKOH-
YaHWsI MEPOIIPUATHUS B ACHD IIPOBEIECHNUS IK3aMEHA WIH YTPOM CIEAYIOLIETO JHS.

DOK3aMeHbI IPOBOASATCA MO0 OMJIeTaM B YCTHOM MJIM MMCbMEHHOM BHJE, JIMOO B BUJE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIECHHOH (hOopMe B COOTBETCTBUH C YTBEp-
KIEHHBIMU KadeIpol SK3aMEHALMOHHBIMM BONPOCAMH U YTBEPKAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkuTcs 2 TEOPETUUECKUX BOIPOCA U 33/1a4a

DK3aMeHaTOpy NPEeAOCTaBIsAETCS IPAaBO 3a/1aBaTh BOIPOCH CBEPX OMIIETa, a TakKe MOMHMO TEO-
PETUYECKUX BOIPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOAIINE 3a pAMKU IPOHJEHHOIO
MaTepHuasa 1o U3y4aeMoi JUCHUIUIMHE.

3HaHus, YMEHHMS W HaBBIKM OOYYArOIIMXCS ONPEACISIOTCS OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«yIOBIIETBOPUTENBHO», «HEYJOBIECTBOPUTEIBHO» U BBICTABIAIOTCA B 3a4E€THO-DK3aMEHAL[MOHHYIO Be-
JOMOCTh 00y4arolerocs B ACHb IK3aMeHa.

ITpu npoBeeHUN yCTHOTO 3K3aMEHA B ayAMTOPUH HE JOJKHO HaXOAUThCS Oosiee 6 o0yvaromumx-
Cs Ha OJIHOTO MPEenoiaBaTesl.

ITpu npoBeneHUN yCTHOrO 3K3aMeHa OOydaromMiCs BbIOMpPAET HK3aMEHAllMOHHBIM Ouier B ciy-
YaiiHOM TMOPSIKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems 3kx3ameHa oOyuaromuecss MOTYT MOJIb30BaThCs C Pa3pelIeHus IK3aMeHaTopa Mporpam-
MOW JMCUUIUIMHBI, CIIPAaBOYHONH M HOPMATHUBHOM JIMTEPATYpOH, IPYTHMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpEICTBaMH.

Bpewmst moAroToBKM OTBETa MpU clladye IK3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBIISTh HE MEHEe
40 MuHYT (110 J)KEJIAaHUIO 00YYarOMIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.

OOyuaronuiics, MCIBITHIBAIOIIUIN 3aTPyIHEHHs IIPU MOJATOTOBKE K OTBETY 10 BBIODAaHHOMY UM
Ousnery, UIMeeT IpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM MPOJIEHUEM BPEMEHU Ha MOJTO0-
TOBKY. IIpn OKOHYaTeNbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Beigaua Tperbero
ousnera He pa3peuraercs.

Ecnu oOyuaromuiics sIBUJICS Ha 9K3aMEH, U, B34B OWJIET, OTKA3aJICA OT NPOXOKICHUS aTTeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYIOBIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKONMCHBIX MaTepUaIOB, MOOMIIBHBIX TeIE(POHOB, KOMMYHHKATOPOB, IIJIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JIMYHOM KOMMYHHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTALlMOHHBIX MCIBITAaHUI 3ampelnieHo. B cimyuae HapymieHust 3Toro TpeOOBaHUS IPENOAABATENb
00s513aH yJaIUTh 00YYaroIIErocs U3 ayIMTOPHH U MIPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PHUTEIIBHO.

BricTaBieHne OLEHOK, OJyUYEHHBIX NP MOJIBEIECHUHU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTalluy,
B 3a4€THO-’K3aMEHALIMOHHYIO BEIOMOCTb IIPOBOJUTCS B MPUCYTCTBUU caMoro oOyuatomierocs. [Ipemno-
JlaBaTeN HECYT EPCOHAJIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMS 3aIIUCEN O
pe3yJsbTaTax MpOMEKYTOYHOM aTTECTAlMU B 3a4€THO-3K3aMEHAMOHHYIO BEJOMOCTb.

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

Jnist 00yuarommxcsi, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBACT NIEPUOJ JUKBUIALUHU 33J0JDKCHHOCTH. B 3TOT mepnon mpenonaBareny, NPUHUMAaBLINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyIyT MpUHUMATH 3a10JDKeHHOCTU. VH-
(bopmanus o0 TMKBUAALMY 3a10JKEHHOCTH OTMEYAETCs B HK3aMEHAIlMOHHOM JIUCTE.
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OOyyarommmcst, MOKa3aBIIMM OTIMYHBIC U XOPOIINE 3HAHUSI B TEUEHUE CEMECTPA B XOJI€ MMOCTO-
STHHOTO TEKYIIETr0 KOHTPOJISl yCIIeBA€MOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAs OILEHKa J0-
CpO4YHO, T.€. 0e3 cmauu sk3aMeHa. OleHKa BBICTABISACTCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

NuBanuapl 1 auna ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI MOTYT CIaBaThb 3K3aMEHbI B
MEKCECCHOHHBINA TIEPUOJ B CPOKHU, YCTAHOBIIEHHBIE UHAUBUAYAIbHBIM YUeOHBIM IJIaHOM. VHBaNuIbpl U
JIMLA C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 310POBbS, UMEIOIIKNE HAPYIIEHUS OIIOPHO-ABUTAaTEIILHOTO all-
rmaparta, JOMYCKAalOTCSd Ha AaTTECTALlMOHHBIE HCHOBITAHUS B  CONPOBOXKJICHHM  ACCHUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIIMH AJIsi OCOOBIX Ciay4yaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYLIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEKYTOYHOM aTTecTalluu OO0yd4aroumuxcs IO

OI1OII 6akanaBpuara, criermanurera u Maructpatypsl» @I'BOY BO IOxHo-Ypanbckuit TAY
OueHoYHbIE CpEeICTBA Kon n naumenoBanue
Ne SK3aMeH WHJIUKATOpa KOMIIe-
TEHLIUU
1. [Tepuonnueckuii 3akon /.M. MenneneeBa. CoBpemeHHast Hopmyin- N/-1omnk-1 Ucnons3yet
pPOBKa 3aKOHA. 3HAUEHUE TNEPHOJUYECKOT0 3aKOHA JJIsi XUMUHU. OCHOBHBIE 3aKOHBI
2. [ToHsiTHE XUMHUECKON TEPMOAMHAMUKH. TEpMOJIUHAMUYECKUE CUCTE- | €CTCCTBEHHOHAYYHBIX
MBI. JUCHUIUIUH ISl pelie-
3. Tennosie 3 PeKxThI peakiuii. DHTAIBINA CUCTEMBI. 3aKkoH ['ecca HM CTaHTAPTHBIX 3a-
4. Cpo6omuas sHeprus [ n66ca kak GyHKIUsS cocTosHus BemectBa. AG, | AT B o0macT# Mpous-
KaK IPUYMHA IPOTEKAHUS CAMOIIPOU3BOJILHOM PEAKIIUIA. BOJICTBA, TEpepadoTKy
5. CoBpeMeHHas MOJIENb COCTOSIHHS 3JIEKTPOHA B aToMe. KBaHTOBBIE M XpaHCHH  CCILCKO-
—— XO35MCTBEHHOW  MpO-
6. [TpuHIHIBI 3aMI0THEHUS JIEKTPOHHBIXOPOUTANIECH aTOMa B OCHOBHOM AYKIHH € TTPHMCHCHH-
coctosinuu: npunuun [laynu, npasuno Xynaa, npaBuio KineukoBcko- €M HMHQOPMALHOHHO-
ro. DIIeKTPOHHBIE eMKOCTH OpOHTasIel, YpOBHEH M MOypOBHEH. KOMMYHHKALOHHBIX
7. Tumel XUMHUYECKUX CBSI3€H: KOBAJICHTHASA, HOHHAS, METAJINUECKA, TEXHOIOTHH
BOJIOPOHASI.
8. XapakTepucTrKa CBSI3€i: NIEKTPUIECKHIE TUTOIbLHBIE MOMEHTHI, 3(h-
(beKTUBHBIE 3apsI/Ibl aTOMOB, HAIIPABJIEHHOCTh U HACBHIIIEHHOCTD,
SHEPTHUsl U JIJIMHA CBSI3H. VIl o sTTpoBojT
9. OmnpeneneHne MOHATHS «KOMIUIEKCHBIC COeTMHEHUS». OCHOBHBIE T10-
. JKCIEPUMEHTAIbHbBIE
HATHS I‘(JOOpI[I/IHaI_II/IOHHOI/I TEOPHH. _ HCCIEIOBAHASL B O6/Ia-
10. Bakueime THIIBEI KOMIIJIEKCHBIX COSTUHECHUH. CTH TpOM3BOACTRA M
11. [TpuunHBI 00pa30BaHUs BOJHBIX PACTBOPOB. [ OMOTEHHBIE U T€TEPO- NepepabOTKH CebeKo-
TCHHBIC PACTBOPBI. XO3SHCTBEHHOH  Tpo-
12. DiekTposnThl. CBOKMCTBA PACTBOPOB AJIEKTPOIUTOB. JyKIHH
13. I'maponus coneit. Tunel rugponunsa.
14. [TonsiTHe 0 CKOPOCTH XUMHUYECKOU peakiuu. OCHOBHBIE (PaKTOPHI,
BIIMAIONINE HA CKOPOCTh peakinu. OCHOBHOM 3aKOH KUHETUKH.
15. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPBHI.
[IpencraBienue 06 SHEPrUU aKTUBALIMHU, SHEPTETUUECKOM Oapbepe U
MEPEXO0JHOM PHEPreTUYECKOM KOMILIEKCE.
16. Kunernueckas konueniusi paBHoBecus. Koncranra paBHoBecHs.
CwMmellieHre paBHOBECHSI PU U3MEHEHUU KOHLICHTPAIUHU, TeEMIIEpaTy-
pb! 1 gaBnenus. [Tpunuun Jle-Illatense.
17. OOm1as xapakTepucTHKa 31eMeHToB rpynsl [A. Bogopoa (130tormsl,
noydeHue, Gu3nvecKue 1 XMMHUYECKHE CBOMCTBA).
18. Bona, reometpus 1 CBOMCTBA €€ MOJIEKYJIbl. XUMHYECKHUE CBOMCTBA
BOJIbl. Bosia kak pactBopurenb. Boja B CEIIbCKOM X0351CTBE
19. XUMHUYECKHEe CBOMCTBA IIETOYHBIX MeTaJ1oB. Kanuii Kak 3JIeMEeHT TH1-
TaHus pactenuid. Kanuitapie ynoopenus.
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20. dusnueckre 1 XUMHUYECKHE CBOMCTBA KAJIBIIUA U Mardus. Mx 6mosmo-
THYECKOEe 3HAUCHHE

21. dusnyeckre 1 XUMHIECKUE CBOMCTBA DJIIEMEHTApHOTO 00pa.

22. Kucnoponnsie coeinHeHus 6opa: OKCHJl, O0pHAst KHCIIOTA, TOTUKHC-
JIOTHI OOpa, UX COTH

23. duszndyeckne ¥ XUMHUYECKHE CBOMCTBA METAIUIMUECKOT'O aTIOMUHHS.

24. OKcubl ¥ TUAPOKCHU/IBI ATIOMHHUS, pPa3HOOOpa3ue UX CTPOCHHUS, aM-
(hOTEPHOCTH ATUX COCTMHECHUM, PEAKIIMA UX B3aUMHOTO ITPEBPAIICHHUSI.

25. XWMUA HEOPraHUYECKUX COEAMHEHHI yriepoa: YIiIeKUCIOoro ra3a u
€ro MPOU3BOHBIX.

26. 3HaueHHUe COCIMHEHU YIJIepo/ia B CEIbCKOM X03stiicTBe. KpyroBopot
yriiepoJia B pupojie. DKOJIOTHUYECKUE aCIEKThl XUMHUH YTiepoa.

27. Xumus coenHeHu KpeMHUsl. KpeMHe3eM, CHIIMKaThl ¥ aTtOMOCHIIU-
KaThl KaK TOYBOOOPA3YIOIINE MUHEPAIIBI.

28. Oco0eHHOCTH XUMUHU TePMaHMs, 0JI0Ba M CBUHIIA. [[prMeHeHne aTux
3JIECMCHTOB U UX COCIMHCHUI. DKOJIOrHYeCcKas OIaCHOCTh COCIUHCHUM
CBHUHIIA

29. XHUMHS MOJIEKYJIIPHOTO a30Ta.

30. XHWMUA aMMHUAKa U €ro MPOU3BOJIHbIX.

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

32. docdop, amorpomnHbie MOTUGUKAINY, GU3HUECKHE U XUMUIECKUE
CBOICTBa MOJIEKYJISIpHOTO (hochopa.

33. OptodochopHas kucnora u ee coiu. 3HaueHue hochopa Kak deMeH-
ta uTanus. GocdopHbie y1oOpeHus.

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

35. CoenuHeHus cepbl ¢ BOJOPOIOM U KuciaopoioM. CepHasi KUCIIOTa,
Cynbdarsl.

36. CepHuUCTBIH Ta3, cepHUCTast KUCIIOTA, cynb(utel. CepoBOIOPO U O-
TUCyIbGhaHbl.

37. DNEeKTPOHHOE CTPOEHUE aTOMOB raJIOr€HOB M 3aKOHOMEPHOCTH H3Me-
HEHHUsI CBOMCTB rajoreHoB B noarpynmne. Coegunenus ¢ropa.

38. XJ10poBOAOpOA, coligHas kuciota. CoequHEHHS XJIopa ¢ KUCIOPOJAOM
1 UX CBOMCTBA.

39. Xumust 61aropoIHBIX Ta30B (CTPOSHUE aTOMOB, OCOOEHHOCTH XUMH-
YECKUX U (PU3UYECKUX CBOICTB).

40. CeMelCTBO kelie3a U NX XMMHYECKHE CBOMCTBA.

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

42. Oco0eHHOCTH XMMHH XpOMa; €T0 BaKHEHIIINE COeTMHEHUS (OKCHIBI,
TUJPOKCHUJIBI, KUCIIOTHI, COJIN).

43, XUMUA MEN U €€ COeAUHEHMI (OKCUIBI, THAPOKCHUIBI, COJIN).

44, [Ipenmer, 3a1a4u ¥ 3HAYEHNUE AHATUTUYECKON XUMHUHU.

45. Knaccudukamnms MmeTonoB aHaam3a.

46. TOYHOCTH aHATTUTUYECKUX ONPENCIICHUI

47. TeopeTnyeckre OCHOBBI aHAJTUTUYECKON XMMUHU: 3aKOH JAEHCTBYIOIIUX
MAaCC.TEOPHUS NEKTPOJIUTUUECKON TUCCOIIUALIAN, IPOTOTUTHYECKAS
TEOpHsL.

48. XHUMHUYECKOE paBHOBECHE B T€TEPOreHHBIX cuctemax. [1P, ero mpume-
HCHHE.

49. CriocoObl BhIpaXEeHUsI KOHIICHTPALMU PACTBOPOB: MPOIIEHTHAS, MO-

JISIpHAsi, HOpMaJIbHAsI, TUTP, MOJISUTbHASI KOHIICHTPAIIHH.
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50. OcHoBbI TpaBUMETpHUUECKOT0 aHann3a. CyTh METOa, IPUMEHEHHE,
ycnoBus nposeneHus. Ocaxaaemas v rpaBUMeTprueckast opmal.
51. [ToaroroBka BemniecTBa K rpaBUMeTprudeckoMy ananuzy. Hasecka. Ile-
pEeKpUCTAIUIN3ALUS.
52. PacTBOpeHne u ocax/ieHne B TPaBUMETPUH.
53. OunbTpoBaHKe, BBICYIINBAHUE U TPOKAJTMBAHUE, BHIYUCICHUS B Tpa-
BUMETPUH.
54. OcHOBBI TUTpUMETpHUUECKOTO aHanu3a. CyTh, IPUMEHEHHE, YCIOBUS
MIPOBEJICHUSI.
55. PacTBOpBI B TUTpUMETpPUH.
56. Knaccudukanus meronoB tutpumerpun. CyTh KaXJOU TPYIITBI METO-
JIOB.
57. OO61mme mpueMbl THTPOBAHMS.
38. XapakTepucTUKa METON0B HeWTpanu3auuu. [IposeneHue, npumeHe-
HUE U 3HAUYCHUE.
59. KpuBblie TUTpOBaHUSI, X MOCTPOCHHE U TPUMEHEHNE B aHAJIUTUKE.
60. Nuaukaropel, ©X npuMeHEHHE U CBOMCTBA. Teopun MHAMKATOPOB.
61. XapaKTEepUCTUKA METOJIOB KOMITJIEKCOHOMETPHUU.
62. OCHOBBI OKHCIIUTEIEHO-BOCCTAHOBUTEILHEIX METONOB aHanu3a. Kiac-
cuUKanus STUX METOJIOB.
63. XapakTepucTuka NepMaHraHaTOMETPUU, HOJIOMETPUHU U XPOMATOMET-
pumn.
64. XapakTepucTUKa METOJ0B OCAKICHUS.
3amauu it 9K3aMeHa
1. B xakoMm 00bemMe BOJTHOTO pacTBOpa XJIOPHUIA KaIus C MAaCCOBOM J10- N/-1omk-1 Ucnons3yet
neit 10% copepxurcs 2,5 1 KCI? ITnotHoCcTs pactBopa 1,063 r/cm’. OCHOBHBIE 3aKOHBI
2. Ornpenenure MOJSIPHYIO KOHIIEHTPALIMIO PACTBOPA, MOJIYYEHHOTO MpU | €CTCCTBCHHOHAYYHBIX
pacTBopeHHH cyib(dara HaTpus maccoi 42,6 T B Boge maccoit 300 T, JUCLUIIIMH U1 penie-
€CIIU IIOTHOCTB TIOJTY4YE€HHOro pacTsopa pasHa 1,12 r/mi HUs CTaHJapTHBIX 3a-
3. Kak noBnusier yMeHbIIIEHHE aBIICHUSI HA PABHOBECHE B PEAKIIUAX: Ja4 B 00IacTH IPOM3-
a) N204 — 2NO; 6) 2NO + Oz — 2NOz B) 3Fe203(x) + CO(1) — BOJICTBA, MEPEPabOTKH
2Fe304(x) + CO2(1)? M XpaHCHUs CEIbCKO-
4. K pacTtBOpy Maccoii 250r, MaccoBas 0JIs COIM B KOTOPOM COCTaBjIsieT | XO35HMCTBEHHOW  Mpo-
10%, npununu Boxy o0bEMoM 150mit. [IpuHSB MIIOTHOCTH BOABI paB- | AYKOUH C IMPUMEHCHH-
HOI1 1r/MJ1, OIIpesieIuTe MaccOBYIO JOJIO COIU B MONYYEHHOM pacTBo- | €M HH(OPMAHOHHO-
pe. KOMMYHHKAITUOHHBIX
5. [Ipu onpenenéHHbIX yCIOBUAX PEAKLUS XJIOPOBOAOPOIA C KUCIOPO- TEXHOJIOTHH
nom siBisietcst oopatumoit: 4HCI(r) + Oa(r) — 2Cla(1) + 2H20(1),
AH’= -116,4x /I Kakoe BIMsiHHME HA PABHOBECHOE COCTOSHHE CHCTe-
MBI OK@XYT: a) YBEIMUYEHUE JaBJIeHUs; 0) MOBBILICHHE TEMIIEPATYPHI;
B) BBEJICHHE KaTaJIN3aTOPA.
6. MeToI0M 31eKTpOHHOr0 Gananca moxbepute kosduuments B cxeme | UA-lonksIIposout
OKHUCIIUTEIbHO-BOCCTaHOBUTENbHOM peakimu: Nal + NalO3 + HoSO4 | SKCTIEPUMEHTAJILHBIC
—I + Na,SO4 + H,O UCCIIeIOBaHus B 00a-
7. [Mony4eHHOE ypaBHEHHUE MIEPENHUIINTE B HOHHON M COKPAIIEHHON CTH  IIPOM3BOACTBA H
MOHHOM popmax. HazoBHUTE KOMILJICKCHBIC COSTUHCHUS: ) Hepelv)aGOTKH CeIBCKO-
[CrPO4(NH3)3]; 6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) XO3AHMCTBCHHOM  IIPO-
Fe4[Fe(CN)sl3; n) [Pt(NH3)4](NO2)2. Onpenenute cTeneHn OKucie- AYKIHAN
HUS KOMILUIEKCOOOpa3oBaTesiel B COEIMHEHUSIX.
8. Haiiti MonsipHYyI0 1 HOpMalIbHYI0 KOHIIEHTpauto 10%-Horo pacTBo-

pa HNO3 (rutotHOCTB pactBopa 1,05 r/mi).
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CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS THIPOIN3a HUTpaTa
QIIOMMHMS U aleTaTa HaTpHsl. Y KAKUTE PEaKLUIO CPENBI B paCTBOPE
conu. Hanummre BolpaskeHUs AJ11 KOHCTAHThI THAPOJIN3A

10.

Kaxkue 13 nepeunciaeHHbIX BEMECTB U 32 CUET KaKHUX DJIEMEHTOB IPO-
SIBIISIIOT OOBIYHO OKHUCIIMTEILHBIE CBOMCTBA H KaKHE BOCCTAHOBUTEIIb-
Hble? YKa3aTh T€ U3 HUX, KOTOPBIE 00JIa/Ial0T OKUCIUTEIHLHO-
BOCCTaHOBHUTEILHOU ABOHCTBEHHOCTHIO: NH3, H2SO4, MnO;y, KMnOy,
HNO,, KxaMnO4, HNO3, H2S, H2SOs.

11.

Onpenenuts TEPMOJAMHAMUYECKYIO BOBMOXKHOCTh Pa3JI0KEHUS MPU
KOMHATHOW Temnepatype cienyromux Beniects: a) NHsNO3(1) =
N>O(r) + 2H>O(r) 6) (NH4)2COs(T) = 2NH3(r) + CO2(1) + HoO(T)

12.

O6pa3er uzBecTHsika Maccoi 0,5 T 06paboTany COMTHON KUCTOTOM,
IIPY 3TOM BBIJENINIIOCH 75 MIl yraekucioro raza. Onpeaenure Macco-
BYIO JIOJTFO KapOOHATa KaJIBIMs B JAHHOM 00pa3iie H3BECTHSKA.

13.

CoctaBuTh 3J€KTPOHHBIC U rpaduyeckue popmyisl atoma Br u nona
A13+.

14.

Omnpenenute MOJIIPHYIO KOHLIEHTPALIMIO PACTBOPA, MOIYYEHHOTO MIPH
pacTBopeHuH cynbhaTta HaTpus Maccoit 42,6r B Boge maccoit 300r,
€CJIM TJIOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12r/mui.

15.

B Boge maccoit 400r pacTBopuiu cepoBoopo 00sEMoM 12mi (HOp-
MaJIbHBIE YCIIoBHs). OTIpeaeuTe MacCOBYIO JOJIIO CEPOBOAOPOA B
pacTBope.

16.

Haiitu MonsipHy!0 1 HOpMalIbHY10 KOHIIeHTpaluto 10%-Horo pacTBo-
pa HNO3 (utotHOCTB pactBopa 1,051/min).

17.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YpaBHEHUS THIPOIN3a HUTpaATa
AITIOMUHHUS U alleTaTa HAaTPHUsl. Y KAKUTE PEaKIMIO CPEJIbl B paCTBOpE
conu. HanmummTe BolpaskeHuUs AJ11 KOHCTAHThI THAPOJIN3a.

18.

Cxopoctb xummuueckoit peakiuu 2NO(T) + Oz(1) = 2NO2(T) pu KOH-
neHTparuax pearupyromux BemectB [NO]=0,3momb/11 u [O2]
0,15momb/1 coctaBuna 1,2-107 mome/n-cex. HaiiTu 3HaueHHE KOH-
CTaHTBI CKOPOCTH PEAKITUH.

19.

[Tpu cmemennu ra3oo0pa3HbIX BeniecTB A u B mpoTekaet xumunye-
ckas peakuusi: 2A + B =2C + [I. U3BecTHO, 4TO 4epe3 HEKOTOpOe
BpeMs [0CJIe Haualla peaklui KOHIICHTPALUU BEIIECTB COCTABUIIU:
[A] = 2moie/1; [B] = 1moab/n; [C] =1,6 Monb/i1. BeraucanTs ucxoa-
HbIE KOHIIEHTpaIuu BeniecTB A u B.

20.

Haiitu nporieHTHYI0 ¥ MOJISIpHYIO KOHIleHTpanuu 0,31 pacTBopa
H3PO4 (mnotHoCTH pactBopa 1,01r/mi)

21.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS THIPOIN3a HUTpaTa
MeU U KapOoHaTa Kauusl. YKaKUTEe peakIUIo CPe/ibl B PACTBOPE COJIN.
Hanummre BbIpaXkeHUs 17151 KOHCTAHTHI TUAPOJIN3A.

22.

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

23.

B Boze maccoit 1000 T pacTBopmiu Cyibdat Kajaust KOJTMYECTBOM Be-
mecTBa 2 MoJib. BeiuncinTe MaccoByIO AOJIIO paCTBOPEHHOIO BEIIE-
CTBa.

24.

K pactBopy cepnoit kucinotrsl 0obemoM 250 Mt (MaccoBast momnst HaS04
12%, nnotHocTh 1,08 r/mun) npununu Boxy maccoit 120 r. Paccuuraii-
T€ MaCCOBYIO JIOJIFO CEPHOW KHMCIIOTHI H3yY€HHOM PAacTBOPE

25.

PaccuunraiiTe KOIUYECTBO BEIIECTBA THIPOKCUIA HATPHSL, KOTOPBIN
nmoTpeOyeTcs A1 MPUTOTOBIIEHUS pacTBopa Maccor 60 I ¢ MaccoBoi
noaeit menouu 15%.
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26. K pactBopy conu maccoii 250 r (maccoBas 1oas 10%) npunuiu Boay
obbemMoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOJIO
COJIM B TIOJTYYEHHOM PacTBOPE.

27. Ompenenure Maccy COJIM U MaccCy BOJIbI, KOTOPBIE MIOTPEOYIOTCS st
PUTOTOBIIEHHS pacTBopa oobeMoMm 120 mi (tutoTHOCTH 1,1 T/™MIT) €
MaccoBOH moyier coau 15%.

28. Kakoii 06beM pacTBopa rugpokcuaa kanus (maccoBast moist KOH
12%, mmotHOCTH 1,11 r/™Mi1) Hamo mpuiIUTh K Bojae Maccoi 500 T, 9To-
ObI osTy4uTh pactBop ¢ MaccoBoit poseit KOH 5%?

29. XmopoBoaopoa oobemMoM 5,6 1 pacTBopui B Boae maccoid 500 T.
Brruucnure maccopyto noiato HC1 B monydeHHOM pacTBope
30. K pactBopy conn maccoii 250 r (maccoBas 1oas 10%) npunuiu Bony

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

31. B Boze maccoii 400 r pacTBOpHIIA CEPOBOIOPOJ 00BEMOM 12 Mt
(HopManbHbIe ycaoBust). OnpeneauTe MacCOBYIO JOJ0 CEPOBOIOPOIA
B [TOJIYYEHHOM PacTBOpE.

32. PaccuuTaiiTe Maccy BoAbI U pacTBOpa C MaCCOBOM JTOJIEH XJIOpUIa
maruust 20%, KOTopble MOTPEOYIOTCS U MPUTOTOBIICHUS PacTBOpa
maccoit 300 r ¢ maccoBoit goneit MgClr 4%.

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA 00y4YaIOIIErocsi IPeCTaBICHbI B TA0IHIIE

Ixkana

Kpurtepuu onennBanus

Onenka 5
(OTIIUYHO)

- 00y4aromuics MOJTHO YCBOWII YY€OHBIN MaTepual;

- TIOKa3bIBA€T 3HAHHUE OCHOBHBIX MMOHATUM AUCHUIUIMHBI, TPaAaMOTHO
MOJIb3YETCSI TEPMHUHOJIOTHENH;

- TIPOSIBIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh HHPOPMAINIO, HaBbI-
KU CBA3HOTO ONUCAHUs SIBJICHHUM U MPOIECCOB;

- IEMOHCTPUPYET YMEHUE H3JIaraTb Marepuall B OIPEIEICHHON JIornye-
CKOU MOCJIEN0BATEILHOCTH,

- TIOKa3blBa€T YMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEpPaMU;

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

- MOTYT OBITh AOMYIICHbI OHA—/IBE HETOYHOCTH IPU OCBELICHUU BTO-
POCTETIEHHBIX BOIIPOCOB.

Onecuka 4
(xoporio)

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

- B YCBOCHHMH y4eOHOT0 Marepuasa JOMyIeHbl Ipo0ebl, He NCKa3UBIINE
CoIEepIKaHUe OTBETA;

- B M3JI0’)KEHUH MaTepUaJia JONMYIEHbl HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJIHO WIA HENOCIEA0BaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puana, HO MmoKa3aHo olIee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPYJHEHMs WIN JOIMYLIEHbI OIUOKHU B ONpPEICIICHUH MOHSI-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MICIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH WU
HaBBIKOB, 00OyYaIOLIMICA HE MOXET IPUMEHUTh TEOPUIO B HOBOW CHUTya-
LIUU.

Onenka 2
(HEyJOBIETBOPUTEIILHO)

- Ipo6esbl B 3HAHUSAX OCHOBHOTO POrPaMMHOT0 MaTepualia, MpUHIUITH-
JIbHBIC OTMOKH ITPU OTBETE HA BOIIPOCHI;
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- oOHapyXeHO HE3HAHWE WM HEMOHMMaHHWE OOINbINeH WM Haubolee
Ba)XKHOH YacTH y4eOHOTo MaTepHuaa;

- JIOMYIIEHBI OMIMOKU B OMPECIICHUU TMOHSATHHA, TPU HCIOIB30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPHIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBKUX HABOSIIMX BOTIPOCOB;

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

4.2.3. Kypcosoii npoekt/kypcoBasi padora
Kypcooii mpoekt/KypcoBasi paboTa He PeyCMOTPEHbI YYEOHBIM IJIAHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBAHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEneHUS
W3MEHEHUS







