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

1.1 leap u 3agaun AUCHUILIHHBI

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

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

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

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHH I

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

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

JTUCLHMIUITMH JJIsl pele-
HUSI CTaHJAPTHBIX 3a-
Jady B TPOM3BOJCTBA,
nepepaboTKU U XpaHe-
HUS CEITbCKOX035IH-
CTBEHHOM NPOAYKLHH C
MpUMEHEHHEM HHGOP-
MAaIHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

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

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

MeHeHHeM HuHpopma-
IMOHHO-
KOMMYHUKAITHOHHBIX

texnonoruii (b1.0.35 —
V.1)

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

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

HOU JIeITENbHOCTHU

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

OKCIICPUMCHTAJIbHBIC

3HAaTh. OCJIM MW 3aJa4u

YMETh: MPOBOANUTH (PH-

JKCH OCHOBHBLIMH IIPpUC-




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

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

(b1.0.35-3.2)

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

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

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

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

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

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

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

3.1. Pacnpenesienne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTBo yacon
Bun yueOnoii paboTh ounas popma | 3a0uHas Gpopma
oOyJeHus 00y4eHus
KonTakTHas padoTa (Bcero), 30 16
B TOM YHCJIe MPAKTHYeCKAs NMOJAT0TOBKA
Jlexmuu (JI) 32 8
Jlabopatopusie 3ansTus (JI3) 48 8
[TpakTnueckue 3ansatus (113) - -
CamocrosiTesibHas pa6ota cryaenToB (CP) 73 155
KoutpoJsb 27 9
HToro: 180 180
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCJIC
No Bcero | kxoHrtakTHas pa- R
HaumenoBanue pa3aennoB u Tem =
TEMBI 4acoB Oota cp| & g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Pazmen 1. O6mas xumust
1.1. | OCHOBHBIEC MOHSTHUS M 3aKOHBI CTEXHOMETPUU 12 2 6 - 4 | x
1.2. | CKOpOCTb M HEPIreTUKAa XMMHUECKHUX pPEeaKIMi 12 2 6 - 4 | x
1.3. | PactBOpbI 8 4 - 4 | x
Crpoenue aToma, nepuoandeckuit 3axox /1. 1.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XUMHUUECKasi CBsI3b
1.5. | OKMCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINN 12 2 6 - 4 X
1.6. | KommiekcHbIe COeAMHEHUS 10 2 4 - 4 | x
Pa3nen 2. Xumus 3J1€eMEHTOB




2.1. | XuMus s-3JIEMEHTOB 14 2 4 - 8 X
2.2. | XuMHsl p-2JIEMEHTOB 18 6 4 - 8 | x
2.3. | Xumus d-3y1eMEeHTOB 14 2 4 - 8 X
Pa3nen 3. Xumus aHatuTu4eckast
Brenenune. Knaccudukaius MeTo0B aHaIm3a u
3.1. | TpeboBanms K HUM. METPOJIOTHS ¥ CTaTUCTUYECKAs 10 2 - - 8 X
00paboTKa pe3yJabTaTOB aHAIH3a
3.2. | OcHOBHBbIE IOHATHUSI TATPUMETPUYECKOTO aHAIN3a 20 4 8 - 8 | x
3.3. | CymHOCTb rpaBUMETPUYECKOr0 aHAIU3a 11 2 2 - 7 X
KoHTpoas 27 X X X x | 27
Hroro 180 32 | 48 - 73 | 27

3aounas popMma 00yyeHUs

B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaumenoBanue pa3zienoB u Tem . Oora 3
TEeMBbI 4acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Pazmen 1. O6mas xumust
1.1. | OCHOBHBIE MOHSTHUS U 3aKOHBI CTEXUOMETPHH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIIUN 16 1 1 - 14 | x
1.3. | PactBOpHI 15 - 1 - 14 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. U. X
1.4. 16 2 - - 14
MeHeneeBa 1 XMMHYECKasi CBSI3b
1.5. | OKHMCIUTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUU 16 1 1 - 14 X
1.6. | KomIuiekcHbIE COeAMHEHUS 15 - 1 - 14 | x
Pa3nen 2. Xumus 32J1eMEHTOB
2.1. | XuMus s-3J1€MEHTOB 14 1 1 - 12 | x
2.2. | XuMHus p-2JEMEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Pasnen 3. Xumus aHanuTuyeckas
Brenenue. Knaccuduxaruys MeTo0B aHan3a U
3.1. | TpeboBaHMst K HUM. MeTpOJIOTUS M CTATUCTHYECKAs 13 1 - - 12 | x
00paboTKa pe3yJIbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHITHSI THTPUMETPUYECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 12 - - - 12 | x
KoHTtponb 9 X X X X 9
Hroro 180 8 8 - 1551 9

4. CTpyKkTypa U co/iepKaHue IMCUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTHyeckasi MOATOTOBKA MPHU pealn3alui YIeOHBIX MMPEIMETOB, KypCOB, AUCHUIUIMH (MOY-
Jeil) opraHu3yeTcsl MyTeM MPOBEJECHUS MPAKTUUYECKUX 3aHATHH, MPAaKTUKYMOB, J1a00paTOpHBIX paboT U
MHBIX aHAJIOTUYHBIX BUAOB Y4eOHOW IESTEeIbHOCTH, MPEAYCMATPUBAIOIINX ydacTHe OOydaroIIMUXcs B
BBINOJIHEHUH OTAEIBHBIX 3JIEMEHTOB paloT, CBA3AHHBIX C OyAylieldl MpoecCHOHATBHON EsITENbHO-
CTBIO.

[IpakTyeckas MOArOTOBKAa MOXET BKJIKOYATh B c€Os OTIENbHBIC 3aHATHUA JIEKLIMOHHOTO THIIA,
KOTOpBIE MpPEIyCMaTpUBAIOT Nepefauy ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IuMON Ui TOo-
CJICAYIOLIETO BBINOJIHEHHS padoT, CBA3aHHBIX ¢ OyAyIlel Npo(ecCHOHANBHOMN NesATeTbHOCTBIO.

PexkomentyeMplii 00beM NMPaKTHUECKOW MOATOTOBKM (B MPOLIEHTaX OT KOJUYECTBA 4aCOB KOH-
TaKTHOM pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOIINX:



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

Pazgen 1. O06mas xumus

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Moub, ocTosTHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKHU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHS MACChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI Ta30-
BOTO COCTOSIHHS BEIIICCTBA.

CKOpOCTh U PHEpPreTuKka XUuMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOU peak-
1UH; (aKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MU; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrHsl aKTUBAIIMK, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YUYEHHUS O CKOPOCTU XUMHYECKON peaKklui B XH-
MUH, OMOJIOTUU M CEITBLCKOM XO3SHCTBE; 3aKOH JCHCTBYIONIMX MAacC JJII XMMHYECKOTO PaBHOBECHSI,
npunnun Jlelllarense, pojap XUMUYECKUX PAaBHOBECUN B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITBIE, 3aKPBITHIE, H30JIMPOBAHHBIC, TOMOTEHHBIE M T€TEPOTCHHBIC; BHYTPCHHSS YHEPTUS, SHTAIBITHS,
TETIOBOM 3(PPEeKT XUMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUs KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun ['mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peaKkuuu.

PacTBOpbI

MomnsipHasi KOHIIEHTpalMsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas J0Jsi, TUTP, TEPMO-
JTUHAMAYECKHE TIPUYMHBI 00pa30BaHMS PACTBOPOB; (PU3NUECKHE M XMMHUYECKHUE CHUIIBI, 00YyCIIaBIIMBArO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CHIBHBIX JJIEKTPOIUTOB OT CIAOBIX; THUITBI CHIIBHBIX 3JCKTPOJIH-
TOB; THApATallUsl UOHOB, IMEPBUYHAS W BTOPHYHAS THAPATHBIE O00OJIOYKH, KPUCTAIUIOTHAPATHI; aKTHUB-
HOCTh, KOO(D(PUIIMEHT aKTUBHOCTH; TUIBI CIAOBIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH UCCOIMALIUN
CaObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOJOPOAHBIA M THAPOKCHIBHBIN IMOKa3aTeIn
pPacTBOpOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI ¥ CTENICHU TUJIPOJIN3a COJIeH; 3HaUYCHNUE PACTBOPOB CHIIBHBIX M CJIA0BIX DJIEKTPOJIUTOB B XUMHH,
OMOJIOTHU U TEOXMMUH.

Crtpoenue atoma, nepuoanyeckuii 3akon /.. MenaesieeBa 1 XuMH4ecKas CBS3b.

OcCHOBHBIE PUHIUTIBEI KBAHTOBOW TEOPUU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE M CIIMHOBOE; YHEPreTUYCCKHNE YPOBHH M MOJYPOBHH aTOMa; MPHHIIUIIBI 3aI0JTHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laynu, npaBuino XyHaa; dek-
TPOHHBIE EMKOCTH OpOHMTAJICH, TTOMYPOBHEN U ypOBHEH aTOMa; CIIOCOOBI 3aITMCH JIEKTPOHHBIX (HOPMYJT
aToMa; COBpeMeHHas (hOpPMYJIHPOBKA MEPUOAMUECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI;
npaBuiio KieukoBCKOro; MepHOINIHOCTh M3MEHEHHS CBOMCTB aTOMOB AJICMEHTOB: SHEPTUH HOHU3AITUH,
CPOJICTBA K AJIEKTPOHY, IEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBSI3b PACTIPOCTPAHCHHOCTH XUMHUYECKUX JIEMEHTOB C UX TOJOKCHUEM B MEPUOJIMYCCKON CH-
CTEME, MaKpO- U MUKPO3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3U; XapAKTEPUCTUKH CBS3CH: 3JIEKTPUUECKHUE
JUTIOJIbHBIE MOMEHTHI, d(PPEKTHUBHBIC 3apsiabl aTOMOB, CTCIICHh MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LIEHHOCTbh, SHEPTUs U JJINHA CBS3U.

OKHCIUTEILHO-BOCCTAHOBUTE/IbHbBIE PeaKIUH.

CreneHb OKUCIECHUS, OKUCIUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHS] OKUCIUTEIbHOBOC-
CTAaHOBUTEJIBHBIX PEAKIMH; OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHBIE TOTCHIIMANbBI; ypaBHeHHe HepHcra;
OnpeJeliCHUE HampaBiICHUs MPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C MOMOUIbIO
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IMMOTEHIIUAIOB, POJIb OKUCITMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B
pUpo/IE.

KoMniekcHbIe coeTMHEHN.

CrpoeHre KOOPAWHAIMOHHON c(epbl KOMIUIEKCHBIX COCTUHEHUI: KOMIUIEKCOOOpa3oBaTeNb, JIH-
raHjpl, JOHOPHBIC aTOMBI JIMTAH/IOB, ICHTATHOCTh, KOOPJWHAIIMOHHOE YUCIIO, TEOMETPHST KOOPIUHAIIN-
OHHOU cdepbl; BHENTHeCPEepHbIE HMOHBI; KOMIUIEKCH C XeIaTo0Opa3yIoIMMH U MaKPOIUKINIECKUMHI
JUTaHAaMH; YCTOWYHNBOCTh KOMIUICKCHBIX COCIMHEHHN B PacTBOpax, KOHCTAHTA YCTOWYHUBOCTH W KOH-
CTaHTa HECTOMKOCTH; (DAaKTOPHI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COSMHEHHI B paCTBOpaX:
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TeMIepaTypa, XeJNaTHbId ©  MaKpOUMKIMYECKUW JPQEeKThl, 3apsg  LEeHTPATbHOTO  HOHa-
KOMILIEKCO0Opa3oBatessi, TeOprs KOOPIANHAIIMOHHON XHMUYECKOUN CBsI3U, 3HAYEHHE KOMITJIEKCHBIX CO-
eJUHEHUU B KIIETKE.

Paznena 2. XumMus 3J1€eMEeHTOB.

XuMus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHapHbIE COEAMHEHUS BOJIOPOJA C 3JIEKTPOOTPUIIATEIHLHBIMHU AJIEMEHTaMH, UX MOBEACHUE B BOJHBIX
pacTBopax, TMJIPHUAbI IIEJOYHBIX U IIEJI0YHO-3eMENbHBIX METAIIJIOB, X COJe00pa3HbId XapakTep, TUi-
PUI-MOH KaK BOCCTAHOBMTEINb W JINTAHJ; BOJOPOJHAs CBA3b, €€ 3HAUCHHUE B IPUPOE; BOJIA, FTEOMETPUS
U CBOMCTBA €€ MOJIEKYJIbl, CTPYKTYpa JIbJa U KUAKOM BOABI, XMMUYECKUE CBOMCTBA BOJIBI, BOJIA KaK pac-
TBOPUTENb M JIUTAH]; 3HaYeHHE BOJOpOJa Kak HanboJiee pacIpOCTpaHEHHOTO 3ieMeHTa BceneHHOiH,
BOJIa B CEIBCKOM XO3SHCTBE, IKOJOTHUECKUE ACTIEKTHI BOJIOMIOIB30BAaHU; OOIIIEe CBOMCTBA 3JIEMEHTOB
[A-noarpynrsl; 1meaoyHble METAJIbl KaK BOCCTAHOBUTENN, 00pa3oBaHHe OMHAPHBIX COCIMHEHUN M HX
CBOMCTBA, KaTHOHBI MIETOYHBIX METAUIOB KaK BaKHEWIIash XUMUYecKash opMma UX CYIIECTBOBAaHUS B
MIPUPOJIE, CBOICTBA 3TUX KaTHOHOB, PEAKI[MN OUHAPHBIX COEAMHEHUN ¢ BOJON; TMApAaTUPOBAHHBIE KATU-
OHBI IIEJIOYHBIX METANIOB, BBICOKAsl paCTBOPUMOCTh COJIEH LIEJIOUYHBIX METAUIOB B BOJIE, KPUCTAILIO-
TUAPATHI; HATPUM U KAJIMKA KaK KOMIIOHEHTHI ITOYBBI U ITOYBEHHBIX PACTBOPOB, KAJIMN KAK 3JIEMEHT IH-
TaHUsI PACTEHHM, KaluiiHble yI00peHusi, KpyrOBOPOTHl HATpUsl U KaJlusl B MPUPOJE; OOIIUEe CBOWCTBA
ITA-noarpynmnel; amGpoTepHOCTh OEpUILIUS, €0 OKCHIA U TUIPOKCHIA, TOKCUYHOCTh OEpUILINSA U €ro
COeIMHEHUH; (PU3MUeCKUue U XMMUYECKHE CBOMCTBA MarHusl M KaJbIUs, UX BOCCTAaHOBHUTEJIbHbIE CBOIi-
CTBa, KATHOHBI MarHUs U KaJlblMs KaK BaxKHere (opMbl CyIIeCTBOBAHUS ITUX JIEMEHTOB B IPUPO/IE,
CBOMCTBA ATHX KaTHOHOB; pa3jM4yKie B pPAaCTBOPUMOCTH COJIEH MarHUs U KalbLMs U COJIEW HATpUs U Ka-
TS, KpUCTAJIOTHAPATHI; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KaJIbLIUS C XeIaTo00pa3yoUMMIINTaH-
namu, Mg?* u Ca?* B suBOI KiIeTke, polb Maraus B xaopoduie, Mg? u Ca®* B pepMeHTaTUBHBIX pe-
aKLHMAX; MAarHUN U KaJIbLIUH KaK MUTAaTeIbHble KOMIIOHEHTHI TIOYB, X HOHOOOMEHHOE TIOBE/IEHUE B M10Y-
Bax, JKECTKOCTb BOIbl, I3BECTKOBAHUE U U3BECTKOBAHUE M10YB.

XuMHUsA p-3JIeMEHTOB.

Oo6ume cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapaKkTepa CBA3€il B coenHe-
HUsSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH amOMUHMSA, (pU3MUECKUE M XUMHUYECKUE CBOWCTBA Hie-
MEHTHOTO 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3U-
YeCKUE M XUMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEUIINE XUMHUUYECKUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM aFOMMHMS;0KCUIBI U TUJIPOKCUJIBI IFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTepHOCTh THX COeMHEHHH, PeaKIUK MX B3aMMHOTO TIpeBpalleHus; akBakaTuon Al**, ocobennoctn
€ro CTPOEHUsS M IMOBEICHUS B PAaCTBOPAX; COJU AMIFOMUHUSA, UX KPUCTAIIOTHIPAThI, paCTBOPUMOCTH B
BOJIC M THJIPOJIN3; KOMIUICKCHBIE COCIMHEHHs aIIOMUHUS; OOp M alOMUHUI B OMocHcTeMax; o0mue
CBOMCTBA 3JeMEHTOB [V A-noArpynel; XuMusi HEOPraHUYECKUX COCAUHEHUH YIJIepoJia: aJUIOTPOITHBIE
MOJIU(UKAIIH YTIIEPOAa, OKCUABI yIIIepo/ia, YrolbHasl KHCIOTa U €€ COJIM; 3HAUYCHHE YTJIIepo/ia B Cellb-
CKOM XO3SIICTBE; KPYTOBOPOT yTIiepoja B MPUPOJIE; IKOJIOTMUECKHE aClIeKThl XUMHUU YTIIEpoaa; 0coOeH-
HOCTH XMMMUYECKHUX CBOMCTB KPEMHHMSI; OKCUJ] KPEMHHUS, KDEMHHEBBIE KUCIIOTHl U UX COJM; KPEMHE3EM,
CWJIMKATbI, ATFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaAUE€HUE IS IUI0J0POAMS MOYB;
NPUMEHEHHE CUJIMKATOB U JPYTUX COEAMHEHHH KPEeMHUS; 0COOCHHOCTH XMMHUHU T'e€pMaHMs, OJIOBA H
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBUHIIA; OOIIHME CBOICTBA 3JIeMEHTOB V A-TIOArpYyMIbl; 0COOEHHOCTH
XMMHMUYECKHX CBSI3€d a30Ta C BOAOPOJOM, YIVIEPOIOM U KHUCIOPOJIOM; TEPMOJUHAMHYECKAs HEYCTONYN-
BOCTh OOJIBIIMHCTBA XMMHUYECKUX COEIMHEHUHN a30Ta, €€ MPUUYUHBI U TMPOSBICHUS B XUMUU U TIPUPOJIE;
XMMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK M €ro IPOU3BOJHBIEC; OKCUABI a30Ta, a30THAs,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO 3JIEMEHTa, a30T-
cojiepKalie OMOMOJIEKYJIbl, X 3HAUEHUE B KU3HEIEATSIbHOCTH PACTUTENBHBIX M XUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPyrOBOPOT a30Ta B MPUPOJIE, a30THBIE YIOOPEHHUS, IKOJIOTU-
YEeCKHE aCIEKThl UX NMPUMEHEHUsS, 0COOCHHOCTH TEPMOIMHAMUYECKON YCTOHYMBOCTH PA3JIMYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHUAX, OKcHubl pocdopa; oprodochopHas KucioTa u €€ coJid, KOH-
JIeHcupoBaHHBIE PochOopHBIE KUCIOTHI U UX COJU;0CO0CHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3HadyeHHe coeauHeHWi (ochopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT (ocdopa B npupoae, hochopHbie yA0OpEHHS U SIKOJIOTUIECKHUE aCTIeK-



Thl X HCIOJB30BAHUA; OOIIME CBOWCTBA 371eMEHTOB VIA-moArpymnmbl; MOJEKYJISPHBIA KUCIOPOJ Kak
OKHUCJIUTENb; 030H; TEPMOJAMHAMUYECKAsI YCTONYUBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUbI, KHUCIOPOACOJEPKAIIUE KHUCIOThl, OCHOBAHMS, COJM KHUCJIOPOJACOAECPKALIUX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COCAMHEHMI; MepOKCH BOJOPOAa U JAPYrue MepOKCHUIIbI, MOJIe-
KYJISIPHBIN KHCIOPOJ B OMO’HEPreTHuKe, poiib (PyHKIIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPy B OHO-
MOJIEKyJaxX, SKOJIOTHYecKasl pojib KHCIOpOJia U 030Ha aTMOc(epbl; 0COOEHHOCTH XMMHUYECKUX CBSI3eil
Cepbl; OKCUBI CEPBI; CEpHAsl KUCIOTa U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEPOBOAOPO]I U MOJH-
cynbdaHbl, cynbGUIbI U MOTUCYIbPUIBI, cepa KaK OMOTEHHBIN AJIEMEHT; MPUMEHEHUE CyJb(aToB U
IPYTUX COETUHEHUH Cepbl B CEIbCKOM XO3SHCTBE, IKOJIOTUYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeeHo-
Basi KUCJIOTA U €€ COJM; POJb CelIeHa B MUTAHUU YeJIOBEKa U KOPMIICHHH CEJIbCKOXO3SIICTBEHHBIX K-
BOTHBIX; 001IMe cBOMCTBA AeMeHTOB VIIA-TOATrpynbl, CTENIEHH OKUCIEHHUS TAIOTCHOB B COSAMHEHU-
SIX, OCOOCHHOCTH CBSI3€H, TEPMOJMHAMUKA U CTPOEHUE COCOUHEHHH (Topa, PTOpoBOIOPOI, (HTOPOBO-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/], XJIOPOBOJOPOIHASL KHCIOTA U €€ COJIU, COETUHEHUS C TI0-
JIOKUTENBHBIMU CTETICHSIMHA OKHCIICHHSI XJIOpa, X XMMHUYECKHUE CBOMCTBA; OCOOCHHOCTH XJIOpa Kak Ouo-
TEHHOT'0 AJIEMEHTA, POJIb XJIOpa B )KMBOW KJIETKE; MPUMEHEHHUE COCIMHEHHUI XJIopa B CEITbCKOM XO035M-
cTBE; PTOp KaK >KU3HEHHO HEOOXOMUMBIHN AJIEMEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYKAIOIICH CPelIbl;
WCIIOIb30BaHNUE COSAMHEHU OpoMa 1 Ho/1a B METUITMHE.

Xumus d-3/ieMeHTOB.

OO61ue cBoiicTBa 1 OCOOEHHOCTH MEPEXOAHBIX METAIIJIOB; COEIMHEHHUSI XPOMa B CTEIEHSAX OKHUCIIe-
HUs +3 U +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUS +2, +4, +6 u
+7; poab COeIMHEHUN XpoMa, MOJMOIeHa, MapraHia, *keje3a, HUKeNsd, MeIM U [IMHKA B JKU3HEIeATelb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS Keje3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
M€Y B CTETCHIX OKUCIEHUs +1 U +2; COeqMHEeHUs IMHKA, KaJMUS U PTYTH; POJIb COCIUHEHUN XpoMa,
MonnbieHa, MapraHiia, ’ee3a, HUKeJsl, MeU U IIUHKA B JKU3HEEATEIbHOCTH YeIOBeKa U KUBOTHBIX;
TOKCUYHOCTh COCIMHEHUI KaaMus U PTYTH.

Paznena 3. XumMus aHaJIuTHYECKAA.

TeopeTrudeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATMTUYECKOM XUMUU B )KM3HHM OOILIECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MEpUTEIbHAs MOCYa, COBPEMEHHOE COCTOSTHUE U TEH/ICHLIMU Pa3BUTHUS aHAIUTHYECKOW XuMuu. OCHOB-
HbIE THUIBl PEAKIUN, HCIOIb3YEMbIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCaXACHUS-pAacTBOpPEHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAM3a: AHAIMTUYCCKUN CUTHAI M TMOMEXH, KIacCH(PHKAIUS MOTPEITHOCTEH
aHaJln3a, TOYHOCTh (MPaBUIBHOCTh U MPEIU3UOHHOCTH) METO/IOB M PEe3yJIbTaTOB aHAIU3a, IO0Ka3aTeian
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAII, CIIOCOOBI MOBBIIMICHUS IPABHILHOCTH U
MPELM3UOHHOCTH PE3yJIbTaTOB XUMUYECKOTO aHaJIN3a.

TurpumerpuyecKkuii aHaJIN3.

CymHOCTh MeTOJ1a, IPUTOTOBJICHHE PabOYMX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIEC MTPUEMBI TUTPUMETPUUECKUX OMpPeNeIeHH (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHMSI, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTH U KOHEYHAs! TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Hasi KOHLIETIHUS KUCIOT U OCHOBAaHUMN, KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, MPAKTUYECKOE MPUMEHEHNE
METO]Ia KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielIeHHe KapOOHATHON JKECTKOCTH BOJBI, OMpeeiCHUE
coJield aMMOHHMSI M a30Ta OpraHuyecKuXx coeauHeHui mo Keenpaamo, onpeaenenne ¢pocdopa. Kommrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IJIEKCOHOMETPUH, METAJUTMHAUKATOPHI, MPAKTUYECKOE MPUMEHEHHE METOo/la KOMIUIEKCOHOMETPUU:
ornpezaeneHue oOIIei KECTKOCTH BOABI, OMpEC/ICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, OIpe/IeJICHUE aTIOMUHUS, onpeeneHne Meau. OKUCIUTETbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE:
TEOPETHUYECKUE OCHOBBI METO/A, MPHUpPOAa CKauKa TUTPOBAHUS B OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, IEPMAHTAHATOMETPHUS, HOJOMETPHUS, XPOMATOMETPHUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
U IpYTUe€ UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOJIa OKHCIIUTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHUS: MEPMaHIAHATOMETPUYECKOE OIpeelieHne
xKene3a, HOJIOMETPUUECKOE ONpeIeieHUE MEIU, XPOMaTOMETPUUYECKOE OMpeIeNICHUE kKeye3a; TUTPOBa-



HUE TI0 METOJIy OCaXKIIEHUsI, IPUPOJIa CKAYKa TUTPOBAHMS B METOJE OCAXKICHUS, apTCHTOMETPHUS, CIIO-
COOBI YCTAaHOBJICHUS! TOUYKH SKBUBAJIEHTHOCTH B METOJIE OCAXKICHHUS, IPAKTUUECKOE TPUMEHEHHUE TUTPO-
BaHUM 1O MCTOAY OCAXJACHUSA: ONPCACICHUC IaAJIOTCHUA-UOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymHocTs MeTo1a, (hopMa OCaKACHUS U IpaBUMETpUUEcKas Gopma, MOJTHOTA OCAXKICHUS, TPUIH-
HbI 3arps3HEHHs] OCAJIKOB, (PUIBTPOBAHHWE U MPOMBIBAHUE OCAJKOB, BBICYIIMBAaHHE M MPOKAJIMBaHUE
OCAaJIKOB, PAcUEThl B TPABUMETPUICCKOM aHAJIN3e, MPAKTHUYECKOE MPUMEHEHHE METO/Ia TpaBUMETpHYe-
CKOTO aHajM3a: OIpelelIeHHEe BOJIbl, ONpee/ieHue KPEMHUEBOM KUCIIOTHI, ONpeielieHue JKee3a U alko-
MUHHSI, OTIpeiesieHne 0apus U Cyib(aT-uoHOB.

4.2. Conepxanue JeKuui

Ounas ¢popma o0ydyeHHs

Ne

Kparkoe coneprxanue JEKIINU
JIEKIIAHU P Acp 1t

KonunuectBo
4acoB
[IpakTnueckas
MOATOTOBKA

OcHoBHbIE NMOHATHS H 3aKOHBI CTEXHUOMECTPHUH. OCHOBHBIC 3aKOHBI U
MOHATUA XMMHUHU: aTOM, MOJICKYJId, OTHOCHUTCJIbHASA aTOMHAs W OTHOCH-
TCJIIbHasd MOJICKYJIsIpHas MacChbl, MOJIb, MOJISIpHas Macca, 3aKOHbI COXpa-
HCHHA MaCChI, IIOCTOAHCTBA COCTABa, 3aKOH 5KBHBAJICHTHBIX OTHOIIICHHUH.

CxopocTh M HEepreTuKa XuMM4YecKux peakuui. [Tousarue o ckopoctu
XUMHAYEeCKON peakuuu. OCHOBHbIE (DAKTOpBI, BIUSIOMIME Ha CKOPOCTbH
2 peakuur. OCHOBHOM 3aKOH XMMHYECKON peakiuu JJIsl JEMEHTApHOU 2 +
craauu. KoHcTanTa ckopocTu XxumMudeckoi peakiuu. KoHcranta paBHO-
Becus. [lpuniun Jle-1llarenbe.

Ctpoenue aTtoma, nepuogudecknii 3axkon [I. U. MenaeneBa u xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpe.-
CTaBJICHHE O CTPOCHMM aromMa C TOYKM 3pEHHUS] KBAHTOBOM TEOPHH.
[Tpunmun MuauManeHOM sHepruu. IlpaBmna KneukoBckoro. Ilpuniun
[Taymu. IlpaBuno Xynna. Ilpupona xumuueckoil csizu. CBoiicTBa KOBa-
JIEHTHOM CBS3M: JUIMHA M HEPrusl, HACBIIIAa€MOCTh W HAINPABIECHHOCTD.
3,4,5 | MonHas cBsi3b, Ipupojga 0Opa3oBaHUS M CBOWCTBA. Meramindeckas 6 -
CBs3b, MpHpOaa 00pa30BaHMS M CBOMCTBA. MEXMOJEKYISIPHOE B3aUMO-
NENCTBHE, BOAOPOAHAs CBs3b. Ilepruonnueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HNEpUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3meneHne cTpoeHUs U CBOMCTB JIEMEHTOB B IIEPUOJE, B IpyIIIe (pagu-
yca aToMa, YHEPruii HOHU3ALMK U CPOJCTBA K AJIEKTPOHY, JIEKTPOOTPHU-
1ATeIbHOCTH). ITOHSITHS BAIECHTHOCTH M CTENIEHU OKHMCJIEHUSI.

OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu. CTeneHb OKUCICHUS.
Oxucnurtenu u BoccTaHOBUTENU. CTeXHOMETpUUECKUE KOI((UIIHMESHTHI
6 OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKnii. DKBUBAJIIEHTHI OKUCIUTENS 2 +
U BoccTaHOBUTENI. POJIL OKUCINTEIHLHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B
MIPUPOJE U CEITHLCKOM XO35HCTRBE.

Kommuiekcnbie coenmHeHusi. OCHOBHbIC TOHSTHS KOOPJIWHALMOHHOMN
TEOPUHU: LIEHTPAJIBHBIA HOH — KOMIUIEKCOOOpa3oBaTelb, JUTaH/bl, KOOpP-
7 JTUHAIIMOHHOE YHCII0, BHEIIHec(hepruiecknue MoHbl. HoMeHkmaTypa Kom- 2 +
IUIEKCHBIX coequHeHni. BaxHelime TUIIBI KOMIUIEKCHBIX COSIUHEHUN.
KoHCTaHTBI yCTOMYMBOCTH M HECTOMKOCTH.

Xumusi s-3jeMeHToB. CBOCOOpa3ne CTPOCHHS aTroMa Boaopona, (husu-
YECKUX U XMMHYECKHUX CBOMCTB 3TOTO DJICMEHTA. XMMHUYECKUE CBOMCTBA

10




HIEJIOYHBIX METAUIOB. POJIb KATHOHOB HATPUSL U KaJHs B )KUBOM KIIETKE.
Harpuii u kanuii kKak KOMIIOHEHTBI TTOYBBI U TTOYBEHHBIX pacTBOPOB. Ka-
JUH KaK JIEMEHT nuTanus pactenuii. Kanuitaelie ynoOpenus.

9,10,11

Xumusi p-3jementoB. OOmas xapaktepuctuka snemeHToB IITAmon-
rpynnbl. Ou3nuecKkue U XUMHYECKHE CBOWCTBA 3NeMeHTHOTOo 6opa. Kuc-
JIOPOJHBIE COCTMHEHUS OOpa: OKCUIl, OOpHAst KUCIIOTa, TIOJUKHUCIOTHI 00-
pa, ux conu. Gu3nyuecKnue U XUMHUECKUE CBOKMCTBA almtoMUHUsI. OKCHUIBI,
THUAPOKCHJIBI U COJIM ATFOMUHUS. XHUMHsI MOJIEKYJIIPHOTO a30Ta, aMMHaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiei. 3HaueHue
a30Ta KaK dJIeMEHTa MUTaHUs. A30THBIE YIOOPEHHUS, SKOJIOTUUECKHE ac-
MEeKTHl UX npuMeHeHus. OCOOEHHOCTH XUMUYECKUX CBsi3el cephl. [Ipod-
HOCTh CBSI3€M CEphl C KHUCIOPOAOM M BoaopoaoMm. CepHas KHUCIIOTa,
cynbdarbel. CepoBomopoa. Cepa Kak OMOTCHHBIN 3JIEMEHT. DKOJIOTHYE-
CKasl OITACHOCTh CEPHUCTOTO Ta3a.

12

Xumus d-nemenToB. OOmue CBOHCTBA U OCOOCHHOCTH TEPEXOTHBIX
MeTaiuioB. [losioxkeHne mepexoaHbIX 3JIEMEHTOB B MEPUOIUYECKON CH-
creMe 31eMeHToB J[.J. MeHaeneeBa, uX CTEICHU OKHUCICHHUS M XHMHUUE-
CKHe CBOMCTBAa. MONMMOACH M €ro coequHeHus. MapraHell, COeuHEHUS
Mapranua. CemeicTBo xenesa

13

BBenenue. Knaccupukanus MeTo10B aHAJINW3a U TPEOOBAHUS K HUM.
Metposorus U craTHCTHYecKasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[Ipenmer W 3amauu AHATUTHYECKOWM XMMHUHM B CEJIHCKOXO3SIICTBEHHOM
npousBojacTBe. Knaccudukanus u tpeboBanus Kk Meronam ananuza. Oc-
HOBHBIE THUIIbI PEaKIMi, UCMOJIb3YEMbIX B XUMUHM aHaIuTH4YecKoil. Oc-
HOBHBIC TOHATHS METPOJOTUU XMMHUYECKOTO aHanu3a. Krmaccudukanus
MOTPEUTHOCTEH XUMHYECKOTO aHAJIN3a.

14,15

OcHOBHbBIC OHATHSI TATPUMETPHYECKOr0 aHaJu3a. [IpuHimn TuTpu-
METPUYECKOT0 aHajlu3a U 00JacTh €ro NpUMEeHEHUs. MeToIbl TUTPUMET-
pudeckoro a”anuza. CTaHAapTHBIE M CTaHIAPTU3UPOBAHHBIE PAaCTBOPHI.
Touyka HSKBHUBAJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpPUEMBbl TUTPUMETPUUECKOTO THUTpOBaHUS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOTI'0, OCaJJUTEIbHOI0, KOMIUIEKCOHOMETPHUUECKOTO U OKUCIUTENb-
HO-BOCCTaHOBHUTEIBHOTO TUTPOBAHHS.

16

CyumHocTh rpaBuUMeTpHuYecKoro anaausa. Cymuocts Meroaa. Tpe6o-
BaHUs, NIPEABSBISAEMBIE K OCAKIAEMON U TPaBUMETPUUYECKON (BECOBOIN)
¢dbopmaM. YCIIOBUS KOJIMYECTBEHHOI'O OCAXAEHUS TPYAHOPACTBOPUMBIX
BemiecTB. TOYHOCTh IPaBUMETPUYECKUX METO/0B, (PaKTOPHI, BIUSIOLINE
Ha TOYHOCTB.

Hroro

32

15 %

3aounas popma o0yueHust

o/t

Coneprxanue JeKIUu

KommuectBo
4acoB

[TpakTuue-
CKasl OJIro-

TOBKa

CkopocTh U JHEepreTuKa XUMH4YecKUX peakuuii. [lonstue o ckopocTn
XUMHYeCKol peakinuu. OCHOBHBIE (aKTOPHI, BIUSIONIME HA CKOPOCTh pe-
akury. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpPOCTH XUMHUYECKOW peakiuu. [[nHaMuyeckuil xapak-
Tep XMMHUUYECKOro paBHOBecud. [Ipu3Haku nuctuHHOro paBHOBecus. Kon-
cranTta paBHoBecus. [Ipunuun Jlelllatense.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xumu-

11




yeckasi CBsI3b. ATOMHO-MOJIEKYJIApHOE yueHue. COBpEMEHHOE MPEICTaB-
JIEHUE O CTPOCHUHU aToOMa C TOYKU 3PEHHUs KBAaHTOBOM Teopuu. [IpuHnmn
MuHUManbHOU 3Hepruu. [Ipasuna Kneukosckoro. Ilpunuun Ilaynu. Ipa-
Bwio XyHzaa. [Ipupona xumuueckoit cBsizu. CBOMCTBa KOBaJCHTHOM CBSI-
3M: JJIMHA U 3HEPIrus, HAChIIAEMOCTh U HAIPaBICHHOCTb. MIOHHAs CBs3b,
npupoja oOpa3oBaHMs U CBOWCTBA. Meramndeckas CBA3b, MPUPOAA 00-
pa3oBaHMs U CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMOJEHUCTBHE, BOIOPOL-
Has CBS3b.

Crpoenue atoma, nepuoaundeckuii 3akod JI. U. MenaeneBa u Xumu-
yeckas CBA3b (MpoaoskeHue). [lepronnuecknii 3akOH U €ro COBPEMEH-
Has ¢opmynupoBka. [lpupoga NepUOTUYHOCTUCBOMCTB 3JIEMEHTOB.
CrpykTypa NepHOIMYECKON CUCTEMBI 311eMEHTOB. VI3MeHeHue cTpoeHus u
CBOWCTB 3JIEMEHTOB B MEPHUOJIE, B TPyIIeE (paanyca aToMa, SHEPruidi HOHU-
3allMi U CPOJCTBA K AJIEKTPOHY, FIEKTpoOTpUIaTebHOCTH). [loHsTHS Ba-
JICHTHOCTH M CTENIEHU OKHUCIICHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTErneHb OKUCICHUS.
Oxucnutenu u BoccraHoBUTeNU. CTexuomeTpuyeckue KOdPPUIUEHTHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKUid. DKBUBAJIEHTHI OKUCIUTENS
U BOCCTAaHOBHTENSA. POJb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaklUUil B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

Xumus s-371eMeHToB. CBOoe0Opasue CTpoeHHUs aroMa BoAopoja, husuie-
CKMX U XMMHUYECKHUX CBOMCTB HTOrO 3JIEMEHTAa. XHMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAJUIOB. PONIb KATMOHOB HATpUS W Kajaus B )KUBOM KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJIEMEHT MUTaHus pacTeHnid. Kanuitaeie yao0peHus.

Xumus p-3jaementoB. O0mas xapakrepuctika neMeHToB [IIAnoarpymn-
nbl. PuU3nUecKre U XUMUYECKHUE CBOMCTBA dJeMeHTHOro 6opa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHasi KUCIIOTA, OJUKUCIOTH Oopa, X
cosii. XUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAKa U €r0 IPOU3BOJAHBIX; OKCH-
JIOB, a30THOM KUCIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK 3JIEMEHTa ITUTa-
HUSA. A30THbIE YAOOPEHHUS, HKOJIOTMYECKHE AaCTEeKThl MX HMPUMEHEHHUS.
OcobeHHOCTH XUMUYECKUX cBA3ei cepbl. Cepa Kak OMOTeHHBIM JIEMEHT.

OcHOBHbIE MOHSATHS TUTPUMETPUYECKOr0 aHaau3a. [IpuHIUN TUTPH-
MeTpI/I‘-IGCKOFO aHaJn3a " O6HaCTB cro HpI/IMeHeHI/I}I. MeTOI[I:I TI/ITpI/IMeT-
pudeckoro aHanu3a. CTaHAAPTHBIE W CTAaHAAPTU3UPOBAHHBIC PACTBOPHI.
TO‘-IKa 3KBHUBAJICHTHOCTU U KOHCYHAA TOYKaA TI/ITpOBaHI/I}I. OCHOBHBIG HpI/I—
€Mbl  THUTPUMETPUUYECKOro THUTpoBaHHUs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOT0, OCaUTEIbHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEINb-
HOBOCCTaHOBUTEIHHOTO TUTPOBAHHS.

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

HToro

15 %

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0yueHust

12
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& 2 2
5 = 3 2
Ne . 8 o 5 2
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN = 2 = o
/o = 8 E B
= 2 X
g | At
=
1. | OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIUHEHUI. 6 +
2. | KuHeTnka XUMUYECKHX PEAKIUM. 4 +
3. | CMelieHre XUMHUYECKOT0 PAaBHOBECHS. 2 +
4. | I'mpponus coneu 4 +
5. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHHH. 4 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rinaBHbIX oarpymim. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 4 +
9. | Metasibl NOGOYHBIX MOATPYIIIL. 4 +
10 [Ipurorosnenue u cTangapTU3aLUs PacCTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | IAHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHON BOABI METOAOM KOM- ’ +
" | JIEKCOHOMETPUYECKOT0 TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue IIOKO3bI B KapTodeie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne TUTPOCKONMYECKON BJIard B o0pasiie 2 +
HToro 48 30%
3aounas popma o0yueHust
o 5
& 22
5 o 3 =
Ne . 8 o = 2
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN T2 = o
/1 =S H =
5 7 4 =
S g 2
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMelIeHne XMMHUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 1 +
4. | 3yueHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUM. 1 +
5. | Xumus snemenToB-MeTauioB I u Il rpynn rimaBHBIX TOATPYIIIL. 1 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIIL. 1 +
7 [TpurotoBneHune U cTaHAAPTU3ALUS PACTBOPA THAPOKCUAA HATPHUS IO CO- ’ N
" | ISIHOM KUCJIOTE METO0M KMCJIOTHO-OCHOBHOT'O TUTPOBAHUS
Hroro 8 30 %

4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TUIaHOM

4.5. ConeprxaHue caMOCTOAITEIbHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl caMocTosiTeIbHOM PadoThl 00y4aromuxcs

KomnuectBo yacos

Bunel camocrosaTenbHOM paboThl 00yUaromuXcs ounasi (opma

00y4eHus

3ao4Hast op-
Ma 00ydeHUs

BrinonHeHue KOHTPOJIbHOW PaboTHI -

65

13




[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE JJa0OPATOPHBIX

pabot

20

20

CaMoCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

33

50

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK

20

20

Hroro:

73

155

4.5.2. Conep:xanue caMoCTOSITEJILHOM padoThI 0

Oy4arommxcs

/1

HanmenoBanne HN3Yy4aCMbIX TCM HJIM BOIIPOCOB

KomnuectBo yacos

ouHast opma
oOydeHus

3ao04Has popma
oOyJeHus

IlousATHA M 3aKOHBI CTeXHOMeTPHU. XUMUYECKUNA >KBUBA-
JIEHT, (DaKTOp 3KBUBAJIEHTHOCTH, MOJIIpHAsl Macca SKBHBAJICH-
Ta. 3aKOHBI: COXPAaHEHUS MAacChl U SHEPTUU; KPaTHBIX OTHO-
IIEHUH; TTOCTOSHCTBO COCTaBa; ABOTraApo, IPOCThIX 0OBEMHBIX
OTHOLIEHUM.

13

CkopocTh M JHepreTUKa XMMUYeCKUX peakuuil. Karanus u
depmentrl. [lpuMeHeHne W 3HAYEHHUE SHEPreTUKU XUMHUYE-
ckux peakuuii. [Iporno3upoBanre HanpaBICHUs PEAKIIHH.

14

PacrBopbl. Buasl pactBopos. [Ipupona MONEKyIJIApHBIX CUT B
pactBopax. Onektposutsl. Kpucramioruapatel. [Ipoussene-
HUE pacTBOpuMOCTH. Bonma kak cnalbiii 31ekTponut. Bomo-
POAHBIN M TUAPOKCWIBHBIN MOKa3aTean pacTBOPOB. | naponus
cosield. Tumbl Tuaponu3a. 3HaUeHUE PAaCTBOPOB CIAOBIX HIIEK-
TPOJIMTOB B XMMMHU, OUOJIOTHH U T€OXUMHUH.

14

Crpoenne atoma, nepuoanydeckuii 3axkon JI.M. Menngesee-
Ba. CBA3b PACIHPOCTPAHCHHOCTH XUMHUYECKUX JJIEMEHTOB C MX
IIOJIOKEHUEM B IEPUOJUYECKOM CUCTEME, MAaKpO- U MHUKPO-
3JIeMEeHThl THUIbl TMOPUAN3ALUN aTOMHBIX OpOuTaneil u reo-
MCTPHUA MOJICKYJIL.

14

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

14

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

14

Xumus s-3j1eMeHTOB. HaTpuili M Kamumii Kak KOMIIOHEHTHI
MOYBHI U MOYBEHHBIX pacTBOPOB. Kauii kak 3J1eMEHT MUTAHUS
pacrenuil. Kamuiineie ynoOpenus. KpyroBopoTbl HaTpus H
Kanusl B npupoae. Maruuili U KajublUil B KUBOW KieTke. Mar-
HUM W KaJdblMHA KaK MHUTaTEeIbHBIC KOMIIOHEHTHI mouB. Mx
HOHOOOMEHHOE ITOBECHHE B ITOYBAX.

12

Xumus p-3jieMeHTOB. KpemMHe3eM, CUITUKATHI U ATFOMOCHITH-
KaThl Kak TIOYBOOOpasyroIue MuHepaibl. 3HadeHue dochopa
Kak dneMeHTa nuTanus. OcoO0eHHOCTH XJIopa Kak OMOTeHHOTO
aneMeHTa. OTOp Kak OMOJIOTHYECKH HEOOXOAMMBIA 3JIEMEHT U
KaK 2JIEMEHT — 3arPS3HUTENh OKPYKAIOIICH CPEIbI.

12

Xumus d-ajemenToB. OnpeneneHrue MOHATHI «IEPEeXOHbIE
JJIEMEHTED», d-3memenTnl, f-smementsl. Poab coemguHeHUit
XpoMa, MoyO/IeHa, MapraHiia, Jkejie3a, HUKEeNs, MEIN U IMHKA
B JKH3HEACATCIbHOCTH YEI0BEKAa M JKUBOTHBIX; TOKCUYHOCTH
COCIMHECHUH KaJMUs U PTYTH. TOKCHYHOCTh COCTMHEHHUM Kaj-
MU U PTYTH.

12

14




10

OcHOBHBIC MOHATHS METPOJIOTMH XHMHYECKOI0 aHaJIW3a.
TouyHocTh aHanuTHyeckux omnpexaeneHui. I[lokazarenu mnpa-
BUJIBHOCTH M TPEUU3UOHHOCTH M CHOCOOBI MX TOBBIIICHHS. 8 12
AOCONIIOTHBIE U OTHOCHUTEJbHBIE OIIMOKM, MUX HMCTOYHHKH U
METO/1bl BBIYUCIICHHUSI.

11

Teopusi unaukaTopos. MuTepBan nepexoaa OKpacKu WHIU-
karopa. Beibop pH muaukaropa st ycTaHOBIEHHSI KOHEUHOU
TOUKH TUTPOBAHUA. MeTalIoXpOMHbIE HHIUKATOPBI U TPeOo-
BaHUA K HUM. VIHIUKaTOphl, IPUMEHSEMbIE B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX METOJaX: CHEHM(PUUECKHE U OKHCIH-
TE€JIbHO-BOCCTAHOBUTEINBHBIE.

12

I'paBumerpuyeckunii anaam3. [lociaenoBaTenbHOCTH Olepa-
Ui ¥ mpueMbl 00pabOTKU OCaIKOB, MPOMBIBAHUE OCAIKOB,
BBIOOpP TIPOMBIBHOW KHUIAKOCTH, (PHIBTPOBAHUE, BapUAHTHI W 7 12
TEXHUKA HTUX olepauuil. BpICyliMBaHWe W B3BELIMBAHHUE
ocakoB. TexHuKa B3BEIINBAHMUSL.

Hroro: 73 155

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

YyebHO-MeTonudeckue pa3paboTku umerorcss B Hayunoit Oubmumoreke ®I'BOY BO HOxHo-

VYpansckuii [AY:

1.

2.

XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunona, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit [AY, UncTu-
TYT arposkoiiorun .— Mmuacckoe: FOxno-Ypanbckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIHHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakympTeTa (3a04Hast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpuxoBa ; HOxHoO-
VYpaneckuii 'AY, UHcTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — ocryn u3 nokansHo# cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB AJIsl IPOBeAeHUS MPOMEKYTOUHOI aTTecTallu 00y4YalomMXcs 1o

JUCIHUILIHHE

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

pa3paboTraH (GoHA OLIEHOYHBIX CPEIACTB JUIS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS IPOMe-
KYTOUHOM aTTecTanuu OoO0ydarommxcs no aucuumuinHe. DOHA OLIEHOUYHBIX CPEICTB IPEJICTABIICH B
[Ipunoxxexnun.

7. OCHOBHAS U JONOJIHUTE/IbHAS Y4eOHasl JIUTEPaTypa, HeoOXoAuMas 1Jis 0CBOEHMSI
AMCUMUILINHBI

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

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

OcHoBHas:

bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaeoHoe nocodue / JI. JI. bop3ora, H. FO. Uepnukona, B.
B. fxymeB. — Cankt-IletepOypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-1608-0. —
Tekct : snexktpoHHBI / JlaHp : 37M€KTpOHHO-OMOIMOTEUHAs cucTemMa. — Pexkum gocryna:
https://e.lanbook.com/book/211691

Bepmunus, B. Y. AHanutndeckas xumus : yueOHuk st By3os / B. WM. Bepunaun, U. B. Braco-
Ba, M. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 c. — ISBN
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Y]

978-5-8114-9166-7. — TekcT : 3nmeKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHas! cUcTeMa. —
Pexxum moctyma: https://e.Janbook.com/book/187750

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

Capraes, I1. M. Heoprauuueckas xumus : yaueoHoe nocodue / I1. M. Capraes. — 2-e u3n., ucnp. u
nom. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIA /  JlaHb  :  DJEKTPOHHO-OMOJMOTEYHass  cucTemMa. —  PexuM  Jgocryma:
https://e.lanbook.com/book/213263

JlonmoaHUTEIbHAS:

AHanmuTuyeckas xumus @ ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. M. AnapHes,
A. A. KazakoBa, O. B. Kapynuna ; HoBocubupckuii rocyjapcTBEHHbBIN TEXHUYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckmii Tocy1apCTBEHHBIN TEXHUUECKHH yHUBEpCcHUTET, 2016. — 76
c. : Tabi., rpad. Pexum moctyma: http://biblioclub.ru/index.php?page=book&id=573734

AHanmuTH4YecKass XHWMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. I'ony6eBa, 1. B. Tumontyk [u ap.] ; KeMepoBckuii Tocy1apCcTBEHHBIA YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHblil yHusepcurer, 2020. — 175 c. : uin,
Tab1., cxeM. Pexxum gocryma:: http://biblioclub.ru/index.php?page=book&id=684859

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

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

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

OCBOCHHUSA NUCHHUITJINHBI

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

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

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

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

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

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

1.

2.

XuMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAaMOCTOSITENIbHOM paboThl MO AUCLUILIMHE Ui 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

XVMHUS HEOpraHWYeCKasi U aHAIUTUYECKasl | METOJAMYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus) [ 0OyJaroIuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuUMHS U arpono4yBoBesieHne, ArpoHomus, CanoBoicTBo, TexXHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlecrpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctutyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIbHOM CEeTH HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

16



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

4. XuMusl HEOpraHUYeCKas M aHAMTHYECKas [DIEKTPOHHBIN pecypc]: METOAUYECKUE YKa3aHUS K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma oOyuenus) / coct. : A.H. [Tokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypansckuii ['AY, UactutyT arposkonoruu . Muacckoe: FOxxnHo-Ypansckuii 'AY, 2020 .27
c. Hoctyn u3 nokanbnoii cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCIIO0JIb3yeMble PHU 0CYLeCTBIeHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo AMCHUIJINHE, BKIKYasi epeyeHb NPOrpaMMHOro odecrie4eHus1 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

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

- [IpodeccronanpHbie cipaBoYHbIE cCUCTEMBI TexakcmnepT http://www.cntd.ru/;

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

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

2. Oducnbrit naker npusnoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunen3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security ans OwusHeca, JluneH3uoHHBI goroBop No
64/44/9A/22 ot 13.10.2022

11. MaTepuajibHoO-TexXHUYecKas 6a3a, Heo0OXoAUMAs AJIsl OCYyIIeCTBJIEeHHsI 00Pa30BaTeILHOI0O
npouecca no JUCHUIINHE

Y4eOHble ayiuTOpPUN AJsl MPOBeIeHUs 3aHATHIH, MPeIyCMOTPEHHBIX MPOrPpamMMoi, OCHA-
EHHbIEe 000PYI0BAHUEM M TEXHHUYECKUMMU CPeCTBAMM 00y4eHM st
1. YLICGHaH AyJUTOpHUA IOJid POBCACHUSA 3aHSATUN JICKOMOHHOI'O THIIA, OCHAUICHHAsA MYJIbTHUMC-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHAeonpoekTop) — 217, 202.
2. YyeOHas ayauTopus AJIs MPOBEIEHUS MPAKTHUECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUSI KYPCOBBIX paboT, TPYMIIOBLIX U UHIUBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIEro KOHTPOJIA U
MMPOMEKYTOYHOU aTTeCTalluu — JlabopaTtopust Xumuu — 314,

ITomemmenns 1Jisi caMOCTOATEILHOM PadoThI 00yUYaIOIMXCS
1. [TomernieHus Is1 CaMOCTOSATENIbHOM paboThl o0yyaromuxcs — ayauropust Ne 111a, ocHa-
LIEHHAs! KOMIIBIOTEPHON TEXHUKOMU C MOJIKIIOYEHUEM K ceTh «HTEpHET».

IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssle VIC-120 d3
5 Cymmnenbiit mkad CHOJI 58/350.
6 BreiTsxHbIe mKadwI (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnekTpuueckas IInTKa
9 bans naboparopnas [13-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IIPOMEKYTOYHOU aTTECTaLUN
0o0ydJaronmxcs
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIIUILTHHBI

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

Kon u HaumeHoBanue Dopmupyemsie 3YH Hanmeno-
WHJUKATOpa 10CTH- BaHHE OLe-
KEHUs 3HaHUS YMEHUS HaBBIKU HOYHBIX
KOMIIETEHIIMHU CPEICTB
N-lonk-1 Hcnons- | O0yuaromuiicss moia- | OOyuatomuiics OObyyarormmiics Tekymas
3yeT OCHOBHBIE 3aKO- | )KEH 3HaTh: CBS3b | JIOJKEH YMETh: | IOJDKEH  BIAAETh | aTTecTa-
Hbl €CTECTBEHHOHA- | MEXJAY  CTPOEHHMEM | CAMOCTOSITEIBHO COBPEMEHHOM XH- | LIUA:
VYHBIX  JUCLUHUIUIMH | BEIIECTB U UX XUMHU- | paboTaTh € y4ed- | MUUYECKOH TEepMH- | - OTYET IO
JUIL pELeHHWs CTaH- | YeCKUMM  CBOMCTBa- | HOM M CpaBOYHOH | HOJorued B oOuma- | mabopa-
JapTHBIX  33Jad B | MH; OCHOBHBIE XHMM- | JINTEPATypOH; HC- | CTH XUMHUHU HEOp- | TOPHOM pa-
00JIaCTH  TPOU3BOJ- | YECKHUE 3aKOHBI U TO- | MOJB30BaTh CBOM- | TAHMYECKON u | bore;
CTBa, MepepabOTKU U | HATHUS; MPAKTUYECKOE | CTBA XUMHUYECKHX | aHATUTUYECKO, - YCTHBIH
XpaHEHHsI  CEJIbCKO- | IPUMEHEHHE HEKOTO- | BEIIECTB B JJAOOpa- | OCHOBHBIMHM HAaBBI- | OTBET.
XO03SMCTBEHHOM TIPO- | PhIX HEOPTAaHMYECKHX | TOPHOM H TMPOU3- | KAMU OOpAIEHUs C | - TECTHPO-
OYKIUM C TPUMEHE- | BELIECTB B CEJIbCKO- | BOJCTBEHHON nabopaTopHBIM BaHUE
HUEM HH(OPMALMOH- | XO3SHUCTBEHHOM MpO- | MPAaKTUKE C MpH- | 000pYJOBaHUEM U
HO- u3BozactBe (51.0.35 - | MenenueM wuH(poOp- | mocynoi; 3HaHus- | [Ipomexy-
KOMMYHUKAlUOHHBIX | 3.1) MAaIlMOHHO- MH IO TE€OpEeTHUYe- | TOYHas art-
TEXHOJIOT Ul KOMMYHMKAIIMOH- | CKUM OCHOBaM CO- | TECTalus:
HBIX  TEXHOJIOTMH | BDEMEHHBIX METO- | - DK3aMEH
(b1.0.35-VY.1) JIOB aHasm3a
(b1.0.35 -H.1)

OIIK-5. Cnoco0eH K y4acTHIO B MPOBEACHUU SKCTICPUMEHTAIBHBIX

HOU NeATEILHOCTH

HCCIICIOBaHUH B MPOdeCcCHOHAb-

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

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

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

(b1.0.35-3.2)

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

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

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

N /-1onk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCUUILIUH ISl pELICHUsI CTaHIapT
HBIX 3a7a4 B 00JacTH MPOU3BOJICTBA, MEPEPAOOTKH U XPAHEHHUS CEIbCKOXO03IUCTBEHHON MPOTYKINH C
MPUMEHEHHEM WH()OPMAaIlMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

Tloka3arenu

Kputepunu mikana oreHUBaHUS Pe3yIbTaTOB 00yUEHHUS 110 TUCIUILIIMHE




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

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

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

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

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

N-1omk-5s Crioco6eH MpOBOIUTH 3KCIIEPUMEHTAILHBIE MCCIEI0BAaHUS B O0JIACTH MPOU3BOJACTBA U
nepepabOTKH CeTbCKOXO03IMCTBEHHOW MPOAYKITHH.

paboThl ¢ XUMHUYe-
CKOM TIOCYIOM U
000pyI0BaHUEM;

METOJaMHU  BBIIOJI-
HEHUSl JJIeMEeHTap-
HBIX JIa0OPAaTOPHBIX

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

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

[Toxazarenu Kputepunu mikana olleHUBaHUsI pe3yIbTaTOB 00yUYEHUS MO JUCIHUILTNHE
OILICHUBAHHUS - - o o
Henocratounsrit JlocTaTo4yHbIH Cpennuii Bricoknii
(Dopmupyemblie
3VH) YpOBEHb YpOBEHb YpOBEHb YpOBEHb
b1.0.35-3.2 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics 3Ha- | OOydarommiics
3HACT IeJIH U 337a- | cmabo 3HAeT IeNI U | €T LeTU U 3a/1a4u 3HAET IIeNIU U 3a-
YU MPOBOJIUMBIX 3aJ]a41 IPOBOH- MPOBOAMMBIX UCCIE- | Jaud IPOBOJU-
WCCJICIOBaHMIA, Me- | MBIX UCCIIEJIOBA- JIOBaHH, METOIBI MBIX UCCIIEZIOBa-
TOJbI POBEICHUS | HUM, METOJIbI IPO- | IPOBEJCHUS 3KCMe- | HUM, METO/bI
OKCIIEPUMEHTOB U | BEJICHUS DKCIIEPU- | PUMEHTOB M HAONIO- | TIPOBEICHHUS IKC-
HaAOJIFOIEHUH, MEHTOB U HAO0JIIO- IIEHUH, 0000IIIeHNS MIEPUMEHTOB U
00001IEeHns U 00- JeHui, 00001IeHus | 1 00pabOTKH UH- HAOJIIOICHUH,
pabotku uHdopma- | u 06pabOTKH UH- dbopmaruu, coctaB- | 00001IeHHS U 00-
IIUU, coCTaBieHue | Gopmarmmu, co- JIEHUE OTUYETOB 1O pabotku uHpOp-
OTYETOB I10 pe- CTaBJICHHUE OTYETOB | pe3yJbTaTaM IMpoBe- | Malllu, COCTaB-
3yJbTaTaM MpoBe- | MO pe3yJbTaTam JEHHBIX SKCTIepH- JICHUE OTYETOB 110
JEHHBIX 3KCTIepU- MPOBEJCHHBIX 3KC- | MEHTOB C HE3HAUU- | pe3yJbTaTraM
MEHTOB MIEPUMEHTOB TETHHBIMHU OIIMOKA- | MPOBEIEHHBIX
MU U OTAEIbHBIMU AKCIIEPUMEHTOBC
npobenaMu Tpedyemoii ¢ Tpe-
OyeMoii cTerme-
HBIO TTOJIHOTHI U
TOYHOCTH
b1.0.35-V.2 OO6yuarommiics He | OOydJaronuiics OO6yuarommiics yme- | OOydarommiics
yMeeT MPOBOJAUTH | clabo yMeeT Mpo- | €T MPOBOJUTH pac- YMEET MPOBOIUTH
pacyeTsl; MPOTHO- | BOAUTH PACUEThI; YeThl; IPOrHO3UPO- | pacueThl; MPOrHO-
3UpOBATh HAMPAB- | MPOTHO3UPOBATH BaTh HaNpaBlICHUE 3UpPOBATh
JICHHE CaMONpPOM3- | HalpaBJeHHE ca- CaMOIIPOU3BOJILHOTO | HaIpaBJIEHUE ca-
BOJIBHOTO TIPOTEKA- | MOIIPOU3BOJIBHOTO | TMPOTEKAHUS MPOIEC- | MOIIPOU3BOJIBHO-
HUS IPOLIECCOB; MPOTEKaHus Mpo- COB; MOJIb30BATHCS ro IpOTeKaHus
MOJIb30BaTHCS OC- I[[ECCOB; MOJIH30- OCHOBHBIMH HEOpPTra- | MPOLECCOB; MOb-
HOBHBIMHU HEOpra- | BaTbCs OCHOBHBIMHU | HUYECKHMH PEAKTU- | 30BAaTHCS OCHOB-
HUYECKUMH peak- HEOPraHMYECKUMHU | BaMH, PACTBOPHTE- HBIMH HEOpTaHU-
TUBaMH, paCTBOPU- | pEaKTUBAMH, pac- | JISIMH U XMMHYECKON | YECKHUMH peaKTH-
TEJSIMU M XUMHUYE- | TBOPUTEISIMU U MOCY/ION C HE3HAYH- | BaMH, paCTBOPHU-
CKOM mocyiou XUMHYECKOM MOCY- | TEIbHBIMU 3aTPY/I- TEJISIMU U XUMH-
nou HEHUAMU YECKOW MOCYI0M
¢ TpeOyemoii cTe-
MIEHBIO TTOJTHOTHI
Y TOYHOCTHU
b1.0.35-H.2 OO6yuarommiics He | OOy4Jaronuiics OOyuatomuiicst Bma- | O0yuaromuiics
BJIaJICET HaBBIKaMHu | cabo BJIQJICET | J€eT HaBBIKAMU pa- | CBOOOJHO BIaJie-

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

pPaTOPHBIX XUMUYE-
CKHUX  HCCJeI0Ba-
HHUii B o0xactu
npodeccuoHab-

HOM JeSITeNHLHOCTHU

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

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

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

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

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

OCBOCHHUSA JUCIHUIIJINHBI

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

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

1.

2.

3.

4,

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

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

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

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

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

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

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

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

NMPAaKTHYECKOH MOATOTOBKH

4.1.1. OuennBanue oT4yeTa MO JadOpaTopHOIl padoTe
OtyeT o 1abopaTopHOM paboTe UCIIONIB3YETCS IS OIICHKH KaueCcTBa OCBOCHUS O0YyJarOITUMCS

OCHOBHOH Mpo(ecCHOHATbHONH 00pa30BaTeIbHON MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepxaHue u Gopma oTueTa 1o JabopaTopHbIM paboTaM MPHUBOIUTCS B METOJIUYECKUX yKa3aHUSX K Ja-

23




6oparopubiM padotam (1. 3 ®OC). CoaepxaHue OT4eTa M KPUTSPUU OIICHKH OT4YeTa (Ta0J.) JOBOISTCS

JI0 CBEJICHHS OOYYAONINXCs B HA4aJIe 3aHITHH.

No OueHoYHbIE CpeICTBA

Bormpocs! k maboparopHoii padbore

Kox 1 HanmenoBanue
WHIIMKATOpa KOMITETCH-
805051

1. 1. Yto Ha3pIBaeTCS KOMILJICKCOM?

2. ChopmynupyiTe MOHATHE OKUCIATEIS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

4. Yto Takoe nuranmg’?

5. YTo Ha3BIBAIOT KOHCTAHTON HECTOMKOCTH KOMILIEKCa?

N-1onk-1 Hcnonszyet
OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAyYHBIX JUC-
MUIUTMH TSI PEIICHUS
CTaHJapTHBIX 3a/Jad B
00J1acTH TPOU3BOJICTBA,
nepepaboTKu W XpaHe-
HUS CEJIbCKOXO0351M-
CTBEHHOM NPOAYKIUU C
NpUMEHEHHEeM HHQOp-
MaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

2. | 6. ®akTOpHI BIUSIOIINE HA CMELIEHUE XUMUYECKOTO PaBHOBECHSI?

7. IlpuBenurte mpuMepbl MEKMOJIEKYISIPHBIX U BHYTPUMOJIEKYJISP-
HBIX OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

8. [IpyHIUIT TUTPUMETPUYECKOTO AHAIU3A.

9. IlpuHLIMT TPAaBUMETPUUECKOTO ONPEIECICHUS

10 UaaukaTopsl, B 3aBUCUMOCTH OT TUIIA TUTPOBAHUSA

U -1onk-sIIpoBogut
IKCIEPUMEHTAIbHBIC
uccienoBanusi B 0o0ma-
CTH TIPOM3BOJCTBA H
nepepadoTKU  CEJIbCKO-
XO3SIICTBEHHOM npo-
JTYKIAA

OTyYeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENBHO», «HEYIOBJICTBOPUTEIHHO» UM OLEHKON «3a4T€HO», «HE 3a4yTe€HO». OlIeHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIs
MOJIOYKUTETBHBIX OIEHOK («OTIHYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO»). OIlleHKa 00BABISIETCS 00Y-

YJaromeMyCsa HEMTOCPCACTBCHHO IMOCJIC CAaYX OTYCTA.

Ixkana

Kpurtepuu onenunBanus

- - U3JI0)KEHUE MaTepualia JIOTHYHO, IPaMOTHO;
- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

OlLleHKa «3a4TEHO»
TPOJBHBIC BOIPOCHL;

- YMCHHUC BbICKA3bIBATh U 000CHOBAaTb CBOU CYXKICHUSA IIPU OTBETC HA KOH-

- YMEHHE OMHUCHIBATh XUMUUECKHE 3aKOHBI, SIBJICHUSI U MTPOLIECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIHA.

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

Or1eHKa «HE 3a4TEHO»

- IONyIIEHBl OMMOKHU B ONpPEAETCHUN MOHATUN U OMHCAHUA XUMHYECKHX
3aKOHOB, SIBJIEHUM M IPOLECCOB, UCKAXEH MX CMBICI, HE PELIEHBl pPACUET-
HBIE 33]1a4H;

- HE3HaHHME OCHOBHOTO MarepHaja ydeOHOM HporpaMMbl, JOITYCKAIOTCS
rpyOble OUIMOKH B U3JI0KEHHUH, B HATMCAHUH YPABHEHUH peakIuil.

4.1.2. TectupoBanue

TectupoBaHHe UCTONB3YETCS Ul OLIEHKM KAaueCcTBa OCBOEHHUS OOYyYalOUIMMCS OCHOBHOHM MPO-
(beccroHanbHON 00pa3oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM JUCLHILIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33aHUMN, MO3BOJISIONIMNA YIIPOCTUTH IPO-
LeAypy U3MEpEeHMsl 3HaHUN M yMeHHMH oOyuaromuxcs. OOydarouMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
(bOopMyIHPOBKOW BOIIPOCOB U MPENJIOKEHUEM BHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-

dHTOB OTBETOB.
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Or11eHOYHBIE CPEJICTBA

TunoBbIe KOHTPOJIBHBIC 3a1aHUS U (MJIH) WHBIC MaTePHAITBI, HEOOXOIUMBIC TSI

Kon 1 nammeHoBaHue

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 rpyI YCHJIMBAIOTCS:

a) ClieBa HaNpaBo M B TPYINIIaX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIAx CHU3Y B BEPX;

B) CIIpaBa HAJIEBO U B IPYMIIAaX CBEPXY BHU3;

T') ClIeBa HANpaBo U B IPYIMIAX CHU3Y B BEpX.

3. DHeprust HOHU3AIMHU 3JIEMEHTa — 3TO KOJIMYECTBO SHEPTUH, KOTOPOE:
a) BBIICISIETCS TIPU MPEBPAIIECHUH TTOJI0KHUTEIBHO 3aPSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOOXOOMMO 3aTPaTHTh JAJIS MPEBpAIICHUS HEUTPaJIbHOTO aToMa B
MOJIOKUTEILHO 3apsHKEHHBIN HOH;

B) BBLACISETCS NPU NPEBPALICHUHM HEUTPATbHOIO aromMa B TOJOXKH-
TEJIFHO 3apsKEHHBII HOH;

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

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

a) CMEIEHNEM 3JIEKTPOHHOM Maphl K aTOMy ¢ OOJIbIICH 3JIeKTPOOTpU-
[aTeIbHOCTHIO;

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

I') YACJIOM OOIIMX AJIEKTPOHHBIX Tap.

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

a) CBOMCTBA HE U3MEHAIOTCS, TAK KaK BCE BEILECTBA — THUAPOKCU/IBI Me-
TaJUIOB OJTHOTO Hepuoaa;

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

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

I') KHUCJIIOTHBIE CBOMCTBA YCHMIIMBAIOTCS, TAK KAK YMEHBILIACTCS PAJNYC
aTOMOB METaJUIOB.

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

a) 34;

0) 30;

B) 26;

r) 28.

15?1 OIICHKW 3HAHWM, YMEHUW, HaBBIKOB M (MJIM) OIbITA JAESATEIBHOCTH, XapaKTepH- HWHJIMKATOpa
3YIOIUX CHOPMUPOBAHHOCTh KOMITETEHIIUH B MPOIECCE OCBOCHUS JTUCIIUILIH- KOMIIETCHIIUU
HBI

1. 1. Kakue snekTpoHHBIE KOH(Urypanmuud B aToMe peanu3oBaTh HEBO3- | M/I-lonk.1 Ucnomns3yer

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
TUCHUIUIAH JUIsl perie-
HUS CTaHAApPTHBIX 3a-
na4 B 00JIaCTH TIPOM3-
BOJICTBA, IepepabOTKH
U XpaHEHHUS CEeJIbCKO-
XO34MCTBEHHOW  TIPO-
OYKIUH C TPUMEHEHU-
eM  HMH(POPMALUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI
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7. Ilpn AeUCTBUM KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTBI U MEIU Ha
uccaeayeMoe yaoopenue Boieauics Oypelit ra3. [lpu neicTBum memno-
YM OIIYIIAJICS 3aax HamaTblpHoro cnupra. Jlannoe ynobpenue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMuI;

I') aMMHUa4Hasl CEJIUTpa

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

0) kanmii, kpeMHH#, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, ATIOMUHUHI, cepa, XJIOop.

1 Ha Bo3ayxe IIEIOYHBIE METAUIBI OBICTPO OKUCISIOTCS, TOITOMY HUX
XPaHSIT:
a) MO/ CJI0EM PACTUTEIHHOIO Macia;
B) MO/ CJIOEM 3THJIOBOTO CIIUPTA;
0) Mo cioeM Ba3eIMHOBOIO Macla;
r) B atMoc(epe aproHa.
2 C HauMEHbIIIEH CKOPOCTHIO MPOTEKAET PEAKIUS MEXTY:
a) Jkene3HbIM IBo3/1eM U 4%-HbIM pacTBOpoM CuSOy;
0) xene3Hou cTpy)ko u 4%-aeiM pacTBopoM CuSOy4;
B) kesie3HbIM IBo3zieM u 10%-ubiM pactBopoM CuSO4;
r) s)kene3Ho 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
HUcclienoBannsa B o0uia-
CTH TIPOU3BOJICTBA W
nepepaboTKH  CEIIbCKO-
XO34MCTBEHHOW  TPO-
TYKITHH

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

TBOPUTCIIBHO» HUJIN «HCYAOBJIICTBOPHUTCIBHO>.

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

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

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

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

4.1.3. YcTHBIN OTBET

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

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

Kpurepun onienku otBera (Tab.) JOBOJATCS 0 CBEACHUS CTYJECHTOB B Hauasie 3aHsaTui. OneHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IlIkana Kpurtepuu onenunBanus

- CTYJICHT TIOJTHO YCBOMJI YUEOHBIM MaTepHa,

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

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

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

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYMUBOCTH KOMIIETCHIIUH,
YMEHHUH U HaBBIKOB;

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

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

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

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

4.1.4. KonTpoJsbHasi padoTa

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

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

OneHka oOBSABISAETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON pabOTHI.

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

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

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

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

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

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

- TpeboBaHUs K 0hOpPMIICHHIO PaOOTHI COOTIONCHBI.

O1LeHKa «3a4TEHO»

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

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

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

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

- TpeboBaHus K 0ohopMIIeHHIO PabOTHI HE COOIIONCHBI.

O11eHKa «HE 3aU4TEHO»

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA AJIsl MPOBeAeHHUS MPOMEKYTOUYHOI ATTEeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM IJIaHOM

4.2.2. IKk3amMmeH

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

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

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

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

[IpucyrcTBue Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 cCOOTBETCTBYIOIIETO pacrio-
pSKEHHsI peKTOpa, MPOpPEeKTopa Mo y4eOHOMl M BOCIUTATENbHON padoTe, TUPEKTOpa UHCTUTYTA HE J0-
yCKaeTcsl.

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

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

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

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

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

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

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

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

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

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

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHONW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciiydae HapylieHusi 3Toro TpeboBaHHUs IpPENoaaBaTeib
00s13aH yJaIuTh 00YYaroIIErocs U3 ayIMTOPHH U MIPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PUTEIBHOY.

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

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

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

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

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

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

Kox u HaumenoBanue

Ne SK3aMeH WHJIUKaTOpa KOMIIe-
TEHLIUU
1. [Tepuonnueckuit 3axkon .M. MenneneeBa. CoBpemennas dopmynu- | U1-1onk-1 Mcnonsiyer
pOBKa 3aKOHA. 3HAUEHUE TNEPHOJUYECKOr0 3aKOHA JJIsi XUMUHU. OCHOBHBIE 3aKOHBI
2. [ToHsiTHE XMMHUUYECKON TEPMOAMHAMUKU. TE€PMOIUHAMUYECKUE CUCTE- | €CTECTBEHHOHAYYHBIX
MBI. JTUCHUIUIUH ISl perie-
3. TeruoBeie 3¢ exTsl peakiuii. DHTaIbIUsSA cUcTeMbl. 3aKoH [ecca HHUS  CTAHTAPTHBIX 3a-
4. CpoGomuas >Heprus ['m66ca kak QpyHKIUS cOCTOSHMS BemecTa. AG, | AT B o0macT# Mpous-
KaK IPUYMHA IPOTEKAHUS CAMOITPOU3BOILHOM peakIuil. BOJICTBA, TepepaboTKy
5. CoBpeMeHHasi MOJENIb COCTOSIHMSI 2JIGKTpoHAa B aTtoMe. Kanrtoppie | ! XPaHCHHA  CCILCKO-
—— XO35MCTBEHHOW  IpO-
6. [TpuHIMITBI 3aMOTHEHHSI AJIEKTPOHHBIXOPOUTANICH aTOMa B OCHOBHOM e
coctosinuu: npuHimn Ilaynu, npasuno Xynaa, npasuio KieukoBcko- €M MHQOPMALHOHHO-
ro. DIIeKTPOHHBIE eMKOCTH OpOHTasIeH, YpOBHEH M MOypOBHEH. KOMMYHHKALOHHBIX
7. Tumpl XUMHYECKHX CBS3€H: KOBAJIEHTHAs, WOHHASI, METaJUINYECKasd, TEXHOIOTHH
BoJlopoAHas. VX xapakTepucTuka v CBOMCTBa VI Tom sTTpoBozT
8. OrnpeneneHne MOHITHS «KOMIUIEKCHBIE COeIMHEHHs». OCHOBHBIE T0-
HATHUSL KOOPAVMHALMOHHOW TeopuH. BakHeimne TUMbl KOMIIEKCHBIX OKCTCPHMEHTAILHbIC
S HUcclienoBanusa B o0uia-
= CTH TPOU3BOJACTBA U
9. Onektponutsl. CBOWCTBA paCTBOPOB 3JIEKTPOIUTOB.
nepepaboTKH  CEIIbCKO-
10. I'mpposns coseit. Tunel rugponusa. XO3SHCTBEHHOH  IIpO-
11. [Tonste o ckopocTh XUMHUUecKOW peakiuu. OCHOBHBIE (PaKTOPHI, IYKIHH
BIIMAIONINE HA CKOPOCTh peakinu. OCHOBHOM 3aKOH KUHETUKH.
12. 3aBHCUMOCTh CKOPOCTH XHMHYECKOM pEakIuu OT TeMIepaTyphl.
[IpencraBnenne 00 SHEPTUU AKTHBAIMH, YHEPTETUYECKOM Oaphepe U
MIEPEXOJHOM SHEPreTUYECKOM KOMILIEKCE.
13. Kunernueckass koHuemnuus paBHoBecus. KoHCTaHTa paBHOBECHS.
CwMmelieHne paBHOBECUs ITPU M3MEHEHWHM KOHLEHTpaluH, TEMIEepary-
pbl 1 nasieHus. [Ipunnun Jle-Ilatense.
14. OO6mras xapakTepucTuka 31emMeHToB rpynmbl [A. Bogopoa (u30To1IH!,
NoJIy4eHue, GU3NIECKUe U XMMUYECKHE CBOWCTBA).
15. Bopna, reoMerpuss U CBOMCTBA €€ MOJIEKYJIbl. XMMUYECKHE CBOWMCTBA
BOJIbl. Boia kak pactBoputenb. Boja B CeTbCKOM X0351CTBE
16. XHUMHUYECKHE CBOMCTBA IIEJTOYHBIX MeTaIOB. Kannii Kak djIeMEHT Iu-
taHus pacreHuil. KanuiiHeie ynoOpeHus.
17. du3nyecKkue U XUMHYECKHUE CBOMCTBA Kalbllus U MarHusi. MIx 6uosno-
THYECKOE 3HAYCHUE
18. dusnyeckue 1 XUMHIECKUE CBOMCTBA DJIIEMEHTapHOTO 00pa.
19. Kucnopoansie coenunenust 6opa: okcua, OOpHas KUCIOTa, MOTHKHUC-
JIOTHI OOpa, UX COTH
20. PusnyecKue ¥ XUMHYECKHE CBOMCTBA METAJNINYECKOTO ATFOMUHUSL.
21. Okcuapl ¥ TUAPOKCHIBI ATIOMUHMS, Pa3HOOOpa3ue UX CTPOCHHS, aM-
(hOTEepHOCTh ITUX COCIMHEHUH, pEaKIIMK UX B3aMMHOTO MTPEBPAIIICHISI.
22. XUMUA HEOPraHMYECKUX COCIMHEHUW YTJIepoJia: YIiIeKUCIIOoro raza u
€ro MPOU3BOHBIX.
23. 3HaueHue COEIMHEHUN yIilepoJa B CEIbCKOM Xo03dicTBe. Kpyrosopor
yIJIEpOJia B MPUPOIE. DKOJIOTMUECKUE aCIEKThl XUMHUH YIJIepoAa.
24. XuMus coequHeHul kpeMHusa. KpemHeseMm, CUIMKaThl U allFOMOCHIIN-
KaTbl KaK MOYBO0O0OPa3yIOIINe MUHEPAIIbI.
25. Oco0eHHOCTH XMMUM TepMaHus, 0JIOBa U CBUHIA. [IpuMeHeHne sTux

JJIEMEHTOB U UX COETUHEHUN. DKOJOTHUECKasl OMaCHOCTh COEIUHEHU
CBUHIIA
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26.

XuUMHSL MOJIEKYJIIPHOTO a30Ta.

27. XHWMUS AMMHUaKa ¥ €ro NpOru3BOJIHbIX.

28. XHUMHS OKCUJIOB a30Ta, a30THOM KMCIIOTHI M €€ COJICH.

29. ®ocdop, amnorponHble MoAU(UKALUY, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA MOJICKYJISIpHOTO (hocdopa.

30. Optodochopnas kuciora u ee conu. 3HadeHue Gocdopa kKak IeMeH-
ta muTanus. PocdopHbie y1oOpeHus.

31. du3nyeckue U XHMHUYECKHE CBOMCTBA KHUCIOpOAA. DKOJOTMYecKas
POJIb KUCTIOPOJIa M 030HA aTMOCHEPHI.

32. CoenuHeHus cepbl ¢ BOAOPOAOM U Kuciopoaom. CepHasi KUCIOTa,
cysbdarsl.

33. CepHHUCTBIN Ta3, CEpHUCTAS KUCIO0TA, CyIbPuTh. CepoBOAOPOI U TIO-
JTUCYNb(aHBI.

34, DNEKTPOHHOE CTPOEHUE aTOMOB TaJJOTEHOB U 3aKOHOMEPHOCTU H3Me-
HEHHUsI CBOMCTB rajoreHoB B noarpynmne. CoequHenus ¢ropa.

35. XJ10poBOAOPOA, coisiHas kucinoTa. CoeMHEHHs XJIopa ¢ KUCIOPOAOM
1 UX CBOWCTBA.

36. Xumust 6IarOpOJHBIX Ta30B (CTPOSHUE aTOMOB, OCOOCHHOCTH XHMH-
YECKUX U (PU3UIECKUX CBOMCTB).

37. CeMelCcTBO Kee3a U UX XMMUYECKHUE CBOMCTBA.

38. Xumusi Mapraaua (OKCUJIbl, THIPOKCUAbI, KUCIOTHI, COJIN).

39. Oco0OEHHOCTH XMMHHM XPOMa; €ro BaKHEHIIHEe COeAMHEHUs (OKCHIIBI,
TUAPOKCHU]IBI, KUCIIOTHI, COJIN).

40. XHUMUS MEN U €€ COEAUHEHMI (OKCUIbI, THAPOKCHUIBI, COJIN).

41. [Ipenmer, 3amaun u 3HaueHUe aHanuTHYecKOM xumuu. Kiaccuduka-
1[1s1 METOJI0B aHau3a. TOYHOCTh aHAIMTUYECKUX ONpeesIeHui

42. TeopeTnyeckre OCHOBBI AaHATUTUYECKOW XUMUU: 3aKOH JEHCTBYIOLIUX
MacC.T€OpHs IJIEKTPOIUTUYECKON TUCCOLUAIUHU, MPOTOJIUTHYECKAs
TEOpHsl.

43. XHWMUYECKOE PaBHOBECHE B IeTepOreHHbIX cucteMax. [IP, ero nmpume-
HEHHE.

44. CriocoObl BBIpaXCHHS! KOHIIGHTpAIMA PAcTBOPOB: MPOIEHTHAs, MO-
JIsipHAsi, HOpMaJIbHAsl, TUTP, MOJISLIbHASL KOHLICHTPAIIMHU.

45. OcHOBBI rpaBUMeTpUueckoro a"aiausa. CyTb meToAa, NPUMEHEHUE,
ycnoBus poBeaeHus. Ocaxaaemas U TpaBUMeTpudeckasi opmal.

46. OcHOBBI TUTpUMETpUYECKOro aHanu3a. CyThb, MPUMEHEHHE, YCIOBUS
npoBeieHusl. PacTBOPHI B TUTPUMETPUHI

47. Knaccudukanus metonoB tutpuMeTpunl. CyTh KaXKI0H TPYIIBI METO-
noB. O61Ke mpreMbl THTPOBAHUS

48. XapakTepucTKa METOAOB HeWTpanuzauuu. [IpoBeaenue, npumeHe-
HUE U 3HAUCHUE.

49. XapakTeprucTUKa METOI0B KOMILIEKCOHOMETPHUU.

50. OCHOBBI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX METONOB aHaimm3a. Kiac-
cu(UKaAIM STUX METOJIOB.

51. XapakTepucTuka nNepMaHraHATOMETPUH, HOJIOMETPUU U XPOMATOMET-
pumn.

52. XapakTepUCTUKA METOJIOB OCAXKICHHUS.

3agaun It DK3aMeHa

0 N
Bruncnuts 3nauenne AH3gg n1s mporekaromeii B opranusme peax-

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

N/-1omnk-1 Ucnons3yet
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX
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Temnepatyphblii ko3¢ ¢uenT peakiuu paseH 2,5. Kak u3mMeHHUTCS
€e CKOpPOCTh TNPH OXJIAXKICHUU PEAKIIMOHHOH CMECH OT HM3MEHEHUS
temrepatypsl ot 50 °C no 30 °C?

Kak uzamenutcs ckopocth xumuueckoi peakuuu A(r) + 2B(r) = C(r) +
D(r), npu yBenn4eHUH KOHLEHTpauuu Beniecrsa B B 3 paza?

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

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

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

PaccunTaiiTe Maccy BOJbI M pacTBOpa ¢ MacCOBOW JOJeH XJIOpUIa
maruusi 20%, KoTopble MOTPeOyIOTCS Ui MPUTOTOBICHHS PacTBOpPa
maccoit 300 r ¢ maccoBoit goneit MgClr 4%.

K pactBopy comu maccoit 250 1 (maccoBast goas 10%) npunuiau Boxy
oovemMoM 150 mut (mmoTHOCTH 1 T/MIT), OMIpeNeNnTe MacCOBYIO JIOJIIO
COJIM B MOJYYEHHOM PAacTBOPE.

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

10.

K pactBopy cepHoit kuciaotrsl oobemoMm 250 mitr (MmaccoBast mosst HoSOq4
12%, nnotaocts 1,08 r/mn) npunwmiu Boay maccou 120 r. Paccuuraii-
T€ MaCCOBYIO JIOJIFO CEPHON KHCIIOTHI H3yYEHHOM PAacTBOpE

11.

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

12.

Omnpenenute MOJSIPHYIO KOHIEHTPALUIO PACTBOPA, MOJIyUYEHHOTO MPU
pacTBopeHHH cyybdaTta HaTpus Maccoit 42,6r B Boae maccoir 300r,
€CJIM IJIOTHOCTH MOJIYYEHHOT O pacTBopa pasHa 1,12r/mir.

13.

Brruucnutes 3HaueHue AHggg JUISL IPOTEKAIOIEH B OpraHU3Me peak-

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

14.

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

15.

YkazaTh Te€ ®3 HHUX, KOTOpble OO0NaNaloT  OKUCIHTEIHHO-
BOCCTAaHOBUTEILHOU NBOUCTBEHHOCTRIO: NH3, HoSO4, MnOz, KMnOy,
HNO,, KxMnO4, HNO3, H.S, H>SOs.

16.

Kakue u3 nepedynciieHHbIX BEHIECTB M 3a CUET KAKUX JIEMEHTOB IPO-
SIBISIOT OOBIYHO OKHCIIWTEIBHBIE CBOMCTBA U KAaKWE BOCCTAHOBUTEIID-
HbIE?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHS THIPOJIM3a HUTpaATa
QIIOMUHHUS M alleTaTa HAaTpus. YKaXHUTE PEaKIHUI0 Cpellbl B pacTBOpE
COJIH.

18.

HazoButre kommiekcubie coeauHenus: a) [Ni(H20)6]Cl;  0)
K4[Fe(CN)s] ; B) Naz[Zn(OH)s]. Onpenenure CTEeneHU OKUCICHUS
KOMILJIEKCO0Opa3oBarteineld B COeAMHEHUSIX.

19.

CocTaBUTh JIEKTPOHHBIE (GOPMYIIBI M MPEICTaBUThH IpadUyecKu pas-
MEIIEHUE DJIEKTPOHOB 10 KBAHTOBBIM siY€iKaM s aromaBr v moHa

TUCIUIUIAH JUISL pele-
HUS CTaHJapTHBIX 3a-
a4 B OOJIACTH TPOM3-
BOJICTBA, TepepabOTKH
U XPaHEHUS CEIbCKO-
XO3SMCTBEHHOW  TpoO-
OYKIUH C TMPUMEHEHH-
eM  uHMOPMAIMOHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTUI

N-1onk-sIIpoBoaut
AKCIIEPUMEHTAIBLHBIC
HUCCIIENOBAaHUA B 00J1a-
CTH MPOU3BOJICTBA U
nepepadoTKU CEeTbCKO-
XO3SIMCTBEHHOM IIPO-
TYKIUU
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A13+.

20.

MetoaoM 3eKTpoHHOTO Oatanca noaoepute KodhGHUIIMEHTHI B CXeMe
OKHUCJINTEIbHO-BOCCTaHOBUTENBbHOM peakuuu: Nal + NalOs + H2SO4
—I + NaxSO4 + H20

21.

K pactBopy maccoit 250r, maccoBast 10J1 COJIM B KOTOPOM COCTaBJISIET
10%, npununu Boxy o0bEMoM 150mit. TIpuHSB TIIOTHOCTH BOZBI pPaB-
HOM 1r/mi1, onpenenuTe MacCoBYIO OO COJIM B IMOJTYYEHHOM pacTBO-

pe.

22.

Kak noBusieT yMeHbIlICHHE TaBJICHHS HAa PABHOBECHE B PEAKIIHSIX:
a) N2Oa(1) — 2NO2(T)

6) 2NO (1) + O2(r) — 2NO2(1)

B) 3Fe203(x) + CO(T) — 2Fe304(k) + CO2(T)?

23.

Omnpenenute MOJSPHYIO KOHIEHTPALUIO PACTBOPA, MOJIyUYEHHOTO MPU
pacTBopeHHH cyiibdaTta HaTpus Maccoit 42,6 T B Boae maccoit 300 r,
€CJIM IJIOTHOCTH MTOJIYYEHHOT0 pacTBopa pasHa 1,12 r/mi.

24.

0
Paccuntath 3mHauenne Ali;gg peakimm W yCTaHOBHTH B KakoM

HaIpaBJICHUK OHAa MOXKCT IMPOTCKATh CAaMOIIPOMU3BOJIBHO B CTaHIApPT-
HBIX YCJIOBUAX

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

25.

0
Paccuutath 3Hauenne Alfssg peakiuM W yCTaHOBHTHL B KakoM
HAIIPABJICHUU OHA MOXKET NPOTEKAThb CaMOIPOU3BOJIBHO B CTaHIApPT-

HBIX YCJIOBHUAX
8 Al(k) + 3 Fe304(k) = 4 ALO;3 (k) + 9Fe(k)

26.

[Tonp3ysick CIpaBOYHBIMU JAHHBIMH TIOKa3aTh, YTO B CTaHIAPTHBIX
YCJOBHSIX pEaKIUsi HEBO3MOXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MTPEICTaBICHBI B TA0INIIE

HIkana Kpurtepumn oneHuBaHusi

- 00yy4aromuics MOJTHO YCBOWII YY€OHBIN MaTepual;

- TIOKa3bIBae€T 3HAHWE OCHOBHBIX MOHSATHUH AWCHUILTUHBI, TPAMOTHO
MOJIb3YETCSI TEPMHUHOJIOTHEH;

- IPOSIBIISICT YMEHHE aHAIM3UPOBATh M 0000IIaTh MHPOPMAINIO, HaBbI-
KU CBA3HOIO ONUCAHUs SIBJICHHUH U MPOIECCOB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh MaTepual B ONpeAeTIeHHON Jornye-
CKOU MOCJIEN0BATEILHOCTH,

- TOKa3blBa€T YMEHHE WILTIOCTPUPOBATh TEOPETUYECKHE IOJIOKECHUS
KOHKPETHBIMH ITPUMEpPaMU;

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

- MOTYT OBITh JOMYIIEHbI OJlHA—/IB€ HETOYHOCTH IPU OCBELICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 5
(OTNIUYHO)

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

- B YCBOCHHMH y4eOHOT0 Marepuasa JOMyIeHbl IpoOebl, He NCKa3UBIINE
CoIepIKaHue OTBETA;

- B M3JI0’)KEHUH MaTepUaJla JONMYIIEHbI HE3HAYUTEIIbHbIC HETOYHOCTH.

Oreunka 4
(xoporio)

(YZIOBIETBOPUTEIHHO)

- 3HaHME OCHOBHOT'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJIHO WJIM HENOCJIEJ0BATENbHO PACKPBhITO COAEPKAHUE MaTe-
puaina, HO MoKa3aHo olI1ee MTOHUMaHKE BOIIPOCOB;

- IMEJIUCh 3aTPYHEHMs] WIN JOMYUICHbI OIIMOKH B ONPEICIICHUH MOHSI-

Onenka 3
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TUH, WCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBJICHUH M IPOLECCOB,
WCITPaBJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH W
HABBIKOB, 00y4YalOIUics HE MOKET IPUMEHUTh TEOPHUIO B HOBOM cUTya-
107048

Onenka 2
(HEyAOBIETBOPUTEIILHO)

- Ipo0eITbl B 3HAHHUSIX OCHOBHOTO MTPOTPAMMHOTO MaTepraa, MPUHITUIIH-
aJIbHBIE OLTMOKH MIPU OTBETE HA BOIIPOCHI;

- 0OHapyXeHO HE3HAaHWE WM HEMOHUMaHWe OoJybllield WM Haumbolee
BaXHOW YacTH y4eOHOTO MaTepuarna;

- JIOTYIICHBI OMIMOKU B OINPENEICHUU TOHSATHH, MPH HCIOIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHO N, OTCYTCTBYIKOT COOTBCTCTBYIOIIIHC
3HaHUsI, YMCHUS M HaBbIKH.

4.2.3. KypcoBasi pa6oTa / KypcoBoii mpoeKT

Kypcoas pabota / KypcoBO MPOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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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







