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Pabouas nporpaMmMa JUCIHUIITHHEL «XUMHA HECOpraHuvYecKas M aHAMHMTHYECKI» COCTaBICHa
-~~~ B-COOTBETCTBHH ¢ TpefoBaHmssMu PenepansHOro rocyJapeTBEHHOr0 00pa3oBaTeNbHOIO CTaHaapTa
Beiciero obpasosanus (PI'OC BO), yreepxaensoro IIpuxazom Muxucrepersa 00pa3zoBaHuA H
Hayku Poccmiickoit ®enepanmu 20.10.2015 r. Ne 1165. PaGovas nporpamma npeaHasHadeHa s
nmoaroToekd Gakanaspa no wanpasiesuio 35.03.05 Cagosoaerso, npobuns — JdexopaTnsHoe ca-
DOoBOACTBO ¥ NanamadTueIil nuzaiin,

Hacrosmas pabogas mporpaMma JUCHHIUIMHE COCTABICHA B paMKaX OCHOBHOM mpodec-
CHOHanBHOH oOpazosaTrensHoii nmporpammer (OITOIT) u yunTeiBaeT 0coOeHHOCTH OOYUCHHA NpH
MHKIKO3HBHOM 00pA30BaHMH JIMI] ¢ OTPAHHUYCHHBIMHE BO3MOXKHOCTAME 370poBhs (OB3) u muBamm-
ZOB.

CocrasuTens ~ crapmuii npernoxasarens E. C. [Tlectpukora (-*ﬁf o eet)—

PaGouas mporpamMma JHCIMILIMELL 06CYKIEHA Ha 3aceaHnu Kadenpbl 3KOIOr UM, ArpOXHMUK
M 3a1MThI pACTEHHH

« 05 5)'5 despans 2018 r. (mpotokom Ne _5/2 ).

3as. xadeapoii 3KOIOTHH, ATPOXHMUH H 3AIIHUTHI PACTCHHUIA,

KAaHIUIAT CENbCKOXO3MMCTBCHIBIX HayK A. H. INoxarunona

PaGouas nmporpaMMa QHCIMIUIHHE ofoOpeHa ydeGHo-MeTomueckoii koMuceneil MuctuTtyra
ArpodKOJIOTHH

« 07 »__deppang 2018 r. (nporokon Ne _ 3 ).

IIpencenarens yaeOHO-METOMMYECKON KOMHUCCHH,

KaHIHJaT CeNbCKOXO3MMCTBEHHBIX HAYK f/féc}( E. C. Hpanoga
3aM. IHpexTopa Mo HHGOPMAIMOHHO-

OnbmroTedHOMy 00CTYKHBAHHIO ‘97

HB ®I'BOY BO IOYpl'AY E. B. Kpacaoxon
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1 [Inannpyemble pe3yabTaThl 00y4eHHs M0 JUCIHUIINHE,
COOTHECEeHHbIE C INIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OINOIT

1.1.  Ilens u 3amauvl JUCHMILIAHBI

bakanaBp no Hanpasiennto moarotoBku 35.03.05 CamoBoACTBO AOMKEH OBITH MOATOTOBIIECH
K CJICTYIOIIUM BHIaM MPOPECCHOHATBHON NEATETHbHOCTH: HAyYHO-UCCIIECI0OBATENbCKOM, KAaK OCHOB-
HOM, MPOU3BOACTBEHHO-TEXHOJOTHUYECKON U OPTaHU3AIIMOHHO-YIIPABICHYECKOM.

Heab aucuunIuHbl — cHOPMHUPOBATH Y OOYYAIOIIMUXCS 3HAHUS, MPAKTUYECKUE YMEHHS U
HAaBBIKM TI0O XUMHH 00IIIeH, HEOPTAaHNIECKOW W aHATMTUYCCKOW, KOTOPBI HEOOXOIUMBI ISl YCBOCHHS
IPOPIIUPYIOIIUX TUCIUIUIHH, 00ECTICYNBAIM TOHUMAHUE U OCBOSHHE METOJIOB aHaJIHM3a M 3aKJa/bIBa-
au 0asuc IS MOCIEyIoIeH MpakTHYecKoil paboThl B COOTBETCTBUM C (POPMHUPYEMBIMH KOMIIETEH-
LHUSMHU.

3agaum IUCHUNIHHBI:

— TOJYYWTh 3HAHUS 1O TEOPETHYECKHM OCHOBAM XHMHH M CBOMCTBAM Ba)KHEMIINX OMOTCHHBIX W
TOKCHYHBIX XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX M CIOXXHBIX HEOPTaHWYECKHX Be-
LIECTB, HAy4UTh MPEACKA3bIBaTh BO3MOXKHOCTb W HAINPABICHHE IMPOTEKAHUS XHMHUYECKUX pEaKLuil,
YCTaHABIMBATh B3aMMOCBS3H MEKIY CTPOCHHEM BEIIECTBA U €r0 XMMHUYECKHMHU CBOMCTBAMH, I0JIB30-
BaThCsS COBPEMEHHOW XMMHUYECKOW TEPMHUHOJIOTHEH, BBIPAOOTATh YMEHHS IMOJB30BATHCS MPOCTECUIITIM
1a00paToOpHbIM 000pPYIOBaHUEM, XMMHYECKOM MOCYION W HM3MEpUTENbHBIMU MPHOOpaMH, MPUBUTH
HaBBIKM PacyYETOB C MCIOJIb30BAHMEM OCHOBHBIX MOHSATHUH M 3aKOHOB CTEXHOMETPHUH, 3aKOHA NIEHUCTBY-
IOIUX Macc, MOHATHHA BOJOPOJHBIM M THAPOKCHIIBHBIM TOKa3aTelld U pacueToB, HEOOXOAUMBIX IS
MIPUTOTOBJIEHUS pPaCTBOPOB 3aJJaHHOT'O COCTABA;

— TI03HAKOMHUTH C OCHOBAMH COBPEMEHHBIX METOJOB XMMUYECKOIO aHAJIN3a;

— TIPUBUTH HABBIKM PACUETOB M IPUTOTOBJIEHUS PaCTBOPOB 3aJaHHOI KOHIIEHTPALIUH;

— IS TIOJTy4YeHHsI JOCTOBEPHBIX PE3yJIbTAaTOB aHAIM3a, HAYYUTh CTATHCTUYECKOH 00paboTke pe-
3yJbTATOB.

1.2. IInanupyemsblie pe3yabTaThl OOYYECHHS 0 TUCHIUTIINHE (TTIOKa3aTenn
c(OpPMHUPOBAHHOCTH KOMITETEHITHH)

[Inanupyemslie
Py [Tnanupyemsle pe3ynpTaThl 00yueHus no aucuuminie (3YH)
pe3yNbTaThl OCBOE-
Husa OIIOIT
3HAHUA YMEHHUS HaBbIKU
(KOMITCTCHIIHN)
OIIK-2 OOyuarommiicst  fon- | OOyvarommiics — moimkeH | OOydaromuiics
CIIOCOOHOCTh UC- | )KE€H 3HaTh: CBSA3b MEX- | yMETb:  CaMOCTOSITEJIHO | JOJKEH BJIAJIETh

[IOJIb30BATh  OCHOB- | Iy CTPOGHHEM BEIIEeCTB | paboTaTh ¢ Yy4eOHOW W | COBPEMEHHOH  XH-
HBIE 3aKOHBI ecTe- | @ WX XUMHUYECKHUMH | CIIPABOYHOHN JTUTEPATypOM; | MUYECKOH  TEPMH-

CTBEHHOHAYYHbIX CBOMCTBAMHU; OCHOBHBIE | HCIIOJIL30BAaTh  CBOMCTBa | HOJIOTHEN B 00MaCcTH
HEOPraHWYECKOMN
MMCIMIUIAH B Tpo- | XHMAYECKHE 3AKOHBI M | XMMHYECKUX BELIECTB B XHMI;IH .
dbeccronanbHo# mes- | TOHATHA 1a00paTopHOH 1 mpous- ’ p
TENBHOCTH,  MpHMe- NPaKTHYECKOE IPHUMeE- | BOACTBEHHOW TMpakThHke — | HABBIKAMH  OOpamie-
' HeHue HekoTopbix He- | (51.5.22-V.1) HHA ¢ jabopatop-

HATH METOABLI Mare-
MAaTHYECKOI'0 aHallu-
3a U MOJICIIUPOBAHUA,

HBIM 00OpYyJIOBaHH-
€M W TOCYHOM; 3Ha-
HUSAMH TI0 TEOPETHU-

OpPraHMYEeCKHX BEIIECTB
B CEJIbCKOXO3IHMCTBEH-
HOM MPOU3BOJICTBE

YECKUM OCHOBaM
TEOPETUUECKOTO u| _ (51.5.22-3.1)
3KCIIEPUMEHTAIIBHOTO COBPEMEHHBIX  Me-
HUCCIIEeI0BaHUS I](;zllos ’ }?Iia;nma;




[K-21
CIOCOOHOCTBIO K J1a-
OOpaTopHOMY aHaIIU-
3y HNOYBCHHLBIX U pac-
TUTEIBHBIX  00pas-
IIOB, OIICHKE Kaue-
CTBa TPOIYKIIMH Ca-
JIOBOJICTBA

OOyuarommiics  10JI-
’KeH 3HATh: LIEJIH U 3a-
Jla4ll TPOBOJAMMBIX HC-
clIeNOBaHUM, METOJbI
MPOBEICHHUS  JKCIEPH-
MEHTOB U HAOIIOIEHHUI,
0000mennss u  oOpa-
06oTkn  uH(pOpMaUH,

OO6yuarommiics IIOJDKEH
YMETh: TPOBOAMUTH (PU3H-
KO-XMMHUYECKHE PacUeThl;
MIPOTHO3UPOBATh HAIpPaB-
JICHWE CaMOIPOM3BOJIEHO-
IO IPOTEKAHUS IPOIIECCOB;
MOJIb30BAThCS OCHOBHBIMH
HEOPraHMYECKUMHU  peak-

COCTaBJICHHE OTYCTOB
Mo pe3yjabTaraM IMpo-
BCACHHBIX JKCIepU-
menToB (b1.5.22-3.2)

THUBaMH, paCTBOpI/ITeHHMI/I
Y XMMHYECKOU MOCYI0M
(b1.5.22 -V .2)

OO6yuarommiics

JIOJDKCH  BIAJETh
OCHOBHBIMH  TTpHe-
MamMH  paboThl €
XUMHYECKOM MOCYy-
o u obopynoBa-
HUEM;,  METOAaMHU
BBITTOJIHCHUST  3JIC-
MEHTapHBIX J1a0o-
PaTOPHBIX XUMHYE-
CKUX  HCCIIeJOBa-
HUH B obnactu
npodeccroHabHOM
JeSTEITbHOCTH

(b1.5.22 -H.2)

2.  Mecro gucuuniaunsl B crpykrype OITOII

JucnumnimHa «XuMUs HEOpraHWYecKas M aHaJUTHYeCKas» OTHOCHTCS K 0a30BOil yacTu
bnoka 1 (b1.5.22) ocHoBHO# npodeccnoHanbHOM 00pa3oBaTeNbHON MPOrpaMMBl aKaJeMHUYECKOTO
OakanaBpuaTta 1o HampapieHuto noArotoBku 35.03.05 CamoBoacTto, mpoduis — JlekopaTuBHOE
CaJIOBOJICTBO ¥ NAHAMIA(THBIA TU3alH.

Pa3nesnl TMCUMIVIMHBI M MEKTUCHUTLTHHAPHBIE CBSI3H € 00eCceYnBAIOIIMMH
(mpeamecTBYIOIMMH) U 00ecneYynBaeMbIMU (MOCIETYHOIIHMH) TUCHUTIHHAMHU

HaunmenoBanne o0ecreunBaroninx

dopmupyemble KOMIETEHIINH

i\/{i (MpeaImecTBYIONUX) U 00€CTICUNBAECMBIX Paszen | Pasien 2 Pasnen 3
(mocneAyommx ) AUCIUIUINH, PAKTHK
[IpeamecTByrom¥ye TUCIUIUIMHBI, IPAKTUKHA HE TPETYCMOTPEHBI YU4€OHBIM TTAHOM
[Tocneayromuye AUCIUILTUHBL, TPAKTHKU
1 | Xumus pusuueckas ¥ KOJIOUHAS OIK-2, OIK-2, OIIK-2,
IIK-21 IK-21 IIK-21
OIIK-2, OIIK-2, OIIK-2,
2 | Xumust opraHudeckas MK-21 MK-21 K-21
3 | ®usmka OIIK-2 OIIK-2 OIIK-2
4 | Mukpobuonorus OIK-2, OIIK-2, OIIK-2,
IIK-21 IK-21 IIK-21
5 | ITouBoBeneuue I1K-21 I1K-21 I1K-21
. OIIK-2, OIIK-2, OIIK-2,
6 | ®usuosorus U OUOXUMHUSI PACTCHHI MK-21 MK-21 K21
7 | Dxonorus OIIK-2 OIIK-2 OIIK-2
8 | I'enernka OIIK-2 OIIK-2 OIIK-2
9 | Teopwust FBOTOITUN OIlIK-2 OIlK-2 OIlK-2
10 | IMuranue n ynoOpeHne caloBBIX KYJIBTYP [K-21 [1K-21 ITK-21
11 | TlouBeHHas u pacTUTENbHAS JUATHOCTHUKA I1K-21 I1K-21 T1K-21
Y4eOHast mpaKTHKa MO MOTyYEHUIO MTePBUY-
HBIX MPOGECCHOHATBHBIX YMEHUHN U HaBbI-
12 | kOB, B TOM YHCJI€e IEPBUYHBIX YMEHUH U ITK-21 ITK-21 [IK-21
HaBBIKOB HAYYHO-HCCIICIOBATEIBCKOMN Jesi-
TEJIbHOCTHU
13 | Hayuno-uccienoBarenbckas pabora OIIK-2, OIIK-2, OIlK-2,




ITK-21 ITK-21 I1K-21

14 | IIpenauniaoMHas mpakTHKa ITK-21 ITK-21 [IK-21

3. OO0bém nucuMIUIMHBI U BUABI Y4eOHOH padoThl

OO0BeM TUCHMITIMHEBI cocTaBisieT 5 3aueTHhIX equuull (3ET), 180 akagemMuyeckux yacoB (Ha-
nee yacoB). JlucnuninmHa uzydaercst Ha 1 Kypce.

3.1.  Pacmpenenenue oObeMa JUCIUIUIMHBI TIO BUAAM y4eOHOM paboThI

Bun yueGHOM paboThI KonunuectBo yacos
KonTakTHas padoTa (Bcero) 26
B Tom uucne:
Jlexuu (JI) 10
JlaGopatopusbie 3anarus (JI3) 16
[IpakTnueckue 3ansatus 3ansatus (113) -
CamocrosiTesbHas padora ooyuawuuxcsi (CP) 145
KountpoJasn 9
OO0masi TPy10€eMKOCTh 180
3.2. Pacmpenenenue yaeOHOro BpEMEHH I10 pa3jeiaM U TeMaM
B TOM YHCIIC
KOHTaKTHas =
Ne Bcero abora g
HaumenoBanue pasnena u tem E
TEMBI 4acoB CP z
J JI3 | 113 4
1 2 3 4 5 6 7 8
Pazgen 1 O0mas xumust
11 OCHOBHBIC TIOHATHS W 3aKOHBI CTEXHOMET- 12 : : B 12 X
puu
12 CKE)pOCTL Y DHEPTreTUKA XUMHYECKUX peaK- 16 ’ 5 B 12 X
1005071
1.3 | PactBOpbI 14 - 2 — 12 X
1.4 CtpoeHue aToma, IepuOANYECKUI 3aKOH 14 ’ B 3 12 X
J. 1. MeHpeneeBa U1 XUMHUYECKasl CBA3b
15 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEaK- 16 ’ ’ 3 12 X
1005071
1.6 | KoMImuiekcHbIE COEIUHEHNS 14 - 2 - 12 X
Pazpnen 2 Xumus 3JIeMEHTOB
2.1 | XuMus S-3JIEMEHTOB 15 1 2 — 12 X
2.2 | Xumus p-3J1€MEHTOB 15 1 2 — 12 X
2.3 | Xumus d-3JI€MEHTOB 13 - - - 13 X
Paznmen 3. Xumus anaautudeckas
Beenenue. Knaccudukanus MeTo0B aHaIM3a
3.1 | u TpeboBaHUS K HUM. MeTpojorus U CTaTu- 12 - - - 12 X
cTUYecKas 00padoTKa pe3ynbTaTOB aHAINM3a
32 OCHOBHBIE TIOHATHSI TATPUMETPUUECKOTO aHa- 15 1 ’ 3 12 «
Jv3a
3.3 | CymHOCTh IPaBUMETPUYECKOT0 aHAIN3a 15 1 2 — 12 X




KonTponb 9 X X X X 9

Hroro 180 10 16 - (145 9

4. Crpykrypa u coepkaHue I CHNILTHHbI

4.1. CoaepxaHue TUCIUTIIINHBI

Pasznea 1. O0mas xumus

IloHsITHS M 3aKOHBI CTEXMOMETPHUU

Moutb, TOCTOSIHHAsT ABOTapo, MOJISIpHAs Macca, XUMUYCCKUNM IKBUBAJICHT, (DaKTOp SKBHBA-
JIEHTHOCTH, MOJISIpHAsi Macca, 3aKOHbl SKBUBAJEHTOB, COXPAHEHHUS! MACChl, MIOCTOSHCTBA COCTaBa,
3aKOHBI Fa30BOI'0 COCTOSIHUS BEILIECTBA.

CkopocTh U JHepreTuKa XuMHYeCKOH peakunu

Cpenssisi 1 UCTUHHASI CKOPOCTh XMMHUYECKOM peakiuu; (aKkTopbl, BIMUSIOINIME Ha CKOPOCTh
peaKklny; XUMUYECKasl peaklsi Kak MOCIeA0BaTeIbHOCTh 3JIEMEHTAPHBIX CTaJMi; 3aKOH JIEUCTBY-
FOIIMX Macc JUIsl JIEMEHTAPHON CTaJANM XMMHUYECKOW peaKIMi, KOHCTaHTa CKOPOCTH PEaKLHH; 3a-
BUCUMOCTbh CKOPOCTH XMMMYECKOW peakIMM OT Temreparypsl, npaBuwio Bant-I'odda, ypaBHenue
AppeHuyca, SHeprus akTHBAIMH, SHEPTeTUYeCKUil Oapbep, aKTUBUPOBAHHBIM KOMILIEKC, KaTallu3,
Karanm3atop, (hepMEeHT; 3HAUCHHUE YICHUS O CKOPOCTH XMMHYECKON PEaKIMi B XUMUH, OUOJIOTHH H
CEJIbCKOM XO34MCTBE; XMMUYECKOE PAaBHOBECHE KaK KOHEUHBIN PE3yJlbTaT CaMONPOU3BOJIBHOTO
MPOTEKAHUs OOpaTUMON peaklud, JUHAMHUYECKUN XapaKTep XUMHYECKOTO PaBHOBECHS, MPU3HAKH
HMCTUHHOI'O PABHOBECHS, 3aKOH JCHCTBYIOIIMX MacC JJII XMMUYECKOrO paBHOBECHs, nMpuHuN Jle
[[Tarenbe, poinb XUMUYECKUX PABHOBECHI B MPHUPOE; TEPMOJAMHAMUYECKUE CUCTEMBI: OTKPBITHIE,
3aKpBITHIE, N30JIMPOBAHHBIE, TOMOTE€HHBIE W T€TEPOrE€HHbIE; BHYTPEHHSSI SHEPIUs, SHTAIBIINSA, TEI-
noBo 3 PeKrT XuMHUeCKoi peakiuu, 3akoH ['ecca, SHTpONUST KaKk Mepa BEPOSTHOCTH COCTOSTHHUS
CUCTEMBI, U3MeHeHue sHepruu ['nb0ca Kak KpUTepuil BOZMOKHOCTH CaMOTIPOU3BOJILHOTO MTPOTEKa-
HUS pPEaKIIHH.

PacTBOpbI

MomnsipHasi KOHUEHTpaIus, MOJIIpHas KOHIEHTpALUs SKBUBAJCHTa, MaccoBas AOJs, TUTP,
TEPMOJUHAMHUYECKHE TPUYUHBI 00pa30BaHUs PACTBOPOB; (PU3NYECKUE U XUMUYECKHE CHIIbI, 00Y-
CJIaBITUBAIOIIME 00pPa30BaHUE PACTBOPOB; OTIUYHE CUIBHBIX IEKTPOIUTOB OT CIAOBIX; TUITHI CHIIb-
HBIX 3JIEKTPOJIUTOB; TUApATAINS HOHOB, IEPBUYHAS U BTOPUYHAS TUApPATHbIE 000JIOUKH, KpUCTaI-
JOTUAPATHI; aKTUBHOCTH, KOA(M(UIIMEHT aKTHBHOCTHU; THITBI CIAOBIX AJIEKTPOIUTOB, KOHCTAHTHI H
CTETeHH AMCCOIMAINY CIa0bIX 3JIEKTPOJIUTOB; BO/A KaK CJIAa0bIi 3JIEKTPOJIUT, BOAOPOIHBIA U TH/-
POKCHWJIbHBIN TIOKa3aTelld PAacTBOPOB, CIOCOOBI M3MEPEHHs BOJOPOJHOTO TOKa3aTelns; OydepHbie
PacTBOPBI; TUAPOJIN3 COJIEH, TUIIBI THAPOIN3a, KOHCTAHTHI U CTEIIEHU TMAPOJIN3a COJIEH; 3HaYCHUE
PacTBOPOB CUIILHBIX U CIIA0BIX YJCKTPOIUTOB B XUMUU, OMOJIOTHH U TCOXHUMHH.

Crpoenue atoma, nepuoanveckuii 3axkon /I.A. MenneseeBa 1 XuMH4ecKasi CBA3b

OCHOBHBIE MPUHIUITBI KBAHTOBOM TEOPUH CTPOCHUS BELIECTBA; KBAHTOBBIC YMCIIA: TJIABHOE, Op-
OWTaIbHOE, MATHUTHOE U CIIMHOBOE; SHEPIeTHUECKUE YPOBHU U MOYPOBHU aTOMa; TIPUHIIUIIBI 3aI0IHE-
HUS JIEKTPOHHBIX OpOUTaNIel aToMa B OCHOBHOM COCTOSIHMM: TpuHIMN [laymu, npaBuino XyH/a; 371eK-
TPOHHBIE EMKOCTH OpOUTAJICH, TOAYPOBHEH U YPOBHEHM aToMa; CIIOCOOBI 3aIUCH JIEKTPOHHBIX (POpMYIT
aroMa; CoBpeMeHHasi (hOPMYIHPOBKA MEPHOIMUECKOTO 3aKOHA; CTPYKTypa MEPUOAUIECKON CHCTEMBI,
npaBuwiIo KieukoBCKOro; NepHOANYHOCT U3MEHEHHSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIUH MOHU3ALMH,
CpPOJICTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH, paanycoB Ban-nep-Baanbca; nepuoguueckuii xapax-
TEp U3MEHEHNUsI CBOWCTB AJIEMEHTOB; CBSA3b PACIIPOCTPAHEHHOCTU XMMUYECKUX 3JIEMEHTOB C UX IOJIOKE-
HUEM B TIEPHOAUYECKON CUCTEME, MAKPO- U MUKPOIJIEMEHTHI; THUITbl XUMHUYECKOHN CBS3U; XapaKTEPUCTUKU
CBSI3€H: DJIEKTPUYECKHE IUIOJbHBIE MOMEHTHI, 3(P(EKTHBHBIC 3apsAbl aTOMOB, CTENEHb HWOHHOCTH,
HaMpaBJICHHOCTh W HACBHIIIEHHOCTb, SHEPTUsl M JJIMHA CBS3U; METOJ BAJICHTHBIX CBSI3€W; CUTMa- U MH-
CBSI3U, TUIIBI THOPUIN3ALIMU ATOMHBIX OpOHTaiel U TeOMETPHs MOJIEKYJT; METO MOJIEKYJISIPHBIX OpOHTa-
Tieii; TPUMEHEHNE TEOPHUH XUMUIECKOHN CBSI3M B XMMHUH U OUOJIOTHH.

OKHCIHUTETbHO-BOCCTAHOBUTEIbHBIC PEeaKIUH




CrerneHp OKHUCIIEHHS, OKUCTUTENN U BOCCTAHOBUTENHN; COCTABIICHUE YPAaBHEHUSI OKUCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIINI; OKUCINTENFHO-BOCCTAHOBUTEIBHBIC TOTEHIMANIBI; ypaBHeHne HepHcra;
OTIpeieNICHEe HANpaBJICHUs] MPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C MOMOIIBIO
OKHCIIUTENFHO-BOCCTAHOBUTEIIHHBIX TTOTEHIIAIOB, POJIb OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH
B IIPUPO/JIE.

KoMmmiiekcHble coennHeHUu s

CrpoeHre KOOpAMHAIMOHHON c(epbl KOMIUIEKCHBIX COSIMHEHUI: KOMITJIEKCOO0pa30BaTeb,
JIMTaH[bl, JOHOPHBIE aTOMBI JIMTAH/IOB, AEHTATHOCTh, KOOPJHMHAIIMOHHOE YHCIIO0, TEOMETPHUs KOOp-
JTMHAUMOHHOW cepbl; BHEIIHEC(HEpHbIE HOHBI; KOMIUIEKCHI ¢ XE€JIaT000pa3yloIUMH 1 MaKpOIHK-
JMYECKUMH JINTaH/IaMH; YCTOMYMBOCTH KOMITJIEKCHBIX COCIMHEHUH B pacTBOpax, KOHCTaHTA YCTOM-
YMBOCTH M KOHCTAHTa HECTOMKOCTH; (DaKTOPHI, BIHSIIOIINE HA YCTOMYUBOCTh KOMIUIEKCHBIX COCIH-
HEHMH B pacTBOpax: TEMIIEPaTypa, XeIaTHBII U MaKpOUMKINIECKUH 3P QEKTHI, 3apsi HEHTPaIbHO-
r0 MOHA-KOMIUIEKCOOOpa30oBaTesi, TeOpusi KOOPANHAIIMOHHON XUMHUYECKOH CBSI3M, 3HAUYCHHE KOM-
TUIEKCHBIX COSIMHEHUI B OMOXMMHH KJICTKH; OMOHEOpTaHMYEeCKask XUMHSL.

Paszgea 2. Xumus 3J1eMEHTOB

XuMusd S-3JIeMEHTOB.

CBoeobOpasue CTpoeHUs: aToMa BOJOPOJIa, (PU3NYECKUX M XUMHUECKUX CBOICTB 3TOrO 3je-
MEHTa; OMHApHbBIE COCTUHEHHUS BOJIOPOJA C AIIEKTPOOTPHULIATEIILHBIMU 3JIEMEHTAMH, UX MOBEJICHHE
B BOJHBIX pacTBOpax, rUApaTalys IPOTOHA; TUAPUIBI IIEIOYHBIX U IIEIOYHO-3€MEIIbHBIX METaj-
JIOB, X COJIe0Opa3HbIi XapakTep, TUAPUA-UOH KaK BOCCTAHOBUTEINb M JIUTAH; BOJOPOIHAS CBS3b,
€€ 3Ha4CHHE B IPUPOJIC; BOJA, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYPA JIbJa U KUIKOU BO-
Ibl, XUMUYECKUE CBONCTBA BOJbI, BOAA KAaK PAacCTBOPUTENb W JIMTaHJ; 3HAYEHHE BOAOPOJA Kak
HauboJiee pacpoCTPaHEHHOTO dIeMeHTa BeeneHHOM, Bofa B CEIbCKOM XO35HCTBE, SKOIOTHYECKHE
acIIeKThbI BOJIOTIONIb30BaHU; O0IIMe CBOMCTBA 371eMEHTOB [A-OATPYIIIBL; IIETOYHbIE METAIUIBI KaK
BOCCTAHOBUTENIH, 00pa3oBaHWE OMHAPHBIX COCJUHEHUH M MX CBOMCTBA, KATHOHBI LIEIOYHBIX Me-
TAJIJIOB KaK BayKHeHIIasi XuMuieckasi popMa UxX CyIIecTBOBaHMS B MPUPOJIE, CBOMCTBA 3TUX KaTHO-
HOB, peakluy OMHApHBIX COEIMHEHUN C BOJOW; T’MAPATUPOBAHHBIE KATHOHBI IIEJTOYHBIX METAIIOB,
BBICOKAsl paCTBOPUMOCTD COJIEH LIEJIOYHBIX METAJJIOB B BOJE, KPUCTAJUIOIMAPATHI; KOMIUIEKCHI Ka-
TUOHOB HaTpUs M Kalus ¢ OMOMOJIEKYJIaMU, KATUOHUTHI U MOHHBIM OOMEH HaTpus U Kajaus U Jpy-
I'MX OAHO3aPSAHBIX MOHOB IOUBEHHOT'O PACTBOPA; HATPUM M KaJMi KaK KOMIIOHEHTHI IIOYBBI U M10Y-
BEHHBIX PacTBOPOB, KaJIMH KakK AJIEMEHT IUTAHUS PACTEHUH, KaIUHHbIE YI0OpEHUs, KpyroBOPOTHI
HaATpUs U KaJlus B Ipupoze; odume cBoiicta IIA-noarpymnmsl; aM(poTepHOCTh OEpUILIUS, €T0 OKCH-
J1a U TUAPOKCHUIA, TOKCUYHOCTh OEPHILINA U €r0 COETUHEHNH; GU3NYECKHEe U XUMUUYECKUE CBOMCTBa
Mar"ysi ¥ KaJblLius, UX BOCCTAHOBUTENIbHBIE CBOWCTBA, KATHOHBI MAarHUs U KaJbLUs KaK BaKHEHIINE
(GopMBI CYLIECTBOBAHUS ITHX IJIEMEHTOB B MPUPOJAE, CBOMCTBA 3TUX KAaTHOHOB; pa3jiMyue B pac-
TBOPUMOCTH COJIEM MAarHus U KajbLUs U COJEH HAaTPUs U KaJMsl, KpUCTAIIIOTUAPATHI; KOMIIJIEKCHBIE
COCTIMHEHHS] MAaTHHS U KaJIbIMS C XeIaTooOpasyromuMu turanaamu, Mg?t u Ca®* B sxuBoii kieTke,
ponb MarHus B Xnopoduimie, Mg?t u Ca’* B (epMEHTATHBHBIX PEaKIUsAX; MATHUI M KaJblui Kak
MUTATENbHbIE KOMIIOHEHTHI 110YB, UX MOHOOOMEHHOE NOBEIEHUE B MOYBAX, KECTKOCTh BOJBI, U3-
BECTKOBAaHUE U U3BECTKOBAHUE I1OYB.

XuMusi p-3JIEMEHTOB.

O6ume coiictBa 3nmeMeHToB IIIA-OArpyNmBl; OTIAMYUE CTPOCHHUS aTOMOB OOpa U aJIFOMU-
HUS OT CTPOEHHUS APYIHX 3JIEMEHTOB MOJATrPYIIbI, MpeodialaHne KOBAJEHTHOIO XapaKkTepa CBs3el
B COCIMHEHMIX OOpa M JABOWCTBEHHBIM XapakTep CBs3eH aTlOMHUHMA, (PU3HUECKUE U XMMUYECKHE
CBOMCTBA 3JIEMEHTHOTO 00pa, KMUCIOPOICOACPIKAIITUE COCTUHEHHS Oopa: OKCHJI, OOpHBIE KUCIOTHI U
UX COJH; (U3NUYECKHUE U XUMHUECKUE CBOMCTBA METAITMUECKOTO aIFOMUHUS, BaXKHEHIINE XUMHUYE-
CKHE CBOMCTBA OMHAPHBIX COEAMHEHUH aIFOMUHMSI; OKCUBI U THIPOKCHUIBI ATFOMUHMSI, pa3HOOOpa-
3M€ UX CTPOCHUs, aM(POTEPHOCTh 3TUX COCTUHEHUH, pEaKIMH WX B3aMMHOTO IPEBPAILECHUS; aKBa-
kaTHoH Al**, 0COGEHHOCTH €ro CTPOEHHS M MOBEIEHHS B PACTBOPAX; COJM ATFOMUHMS, X KPHCTAII-
JIOTHIIPAThl, PAaCTBOPUMOCTh B BOJE M THAPOJIHN3; KOMIUICKCHBIC COCIMHEHUS ANIOMHUHUS; OOp H
ATIOMUHMNA B OMOCHcTEeMax; 001re cBOKMCTBa 3J1IeMeHTOB [V A-oArpyIbl; XUMHUS HEOPTAaHHYECKUX
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COCIMHEHUH yriepoja: aljIOTPOIHbIE MOAU(PHUKAIIUU YTIIepOJa, OKCUIBI YTIepOoaa, YroJlbHAs KHC-
JI0Ta U €e COJIM; 3HaYeHHEe YIJIepoJia B CEIbCKOM XO035HCTBE; KPYrOBOPOT YIiiepoJa B IPUPOJIE; IKO-
JIOTUYECKHUE aCTEeKThl XUMUU YIIIepOia; OCOOCHHOCTH XUMUYECKUX CBOWCTB KPEMHHUS; OKCH]T KpeM-
HUS, KPEMHUEBBIE KUCIOTHl U UX COJIM; KPEMHE3eM, CHIIMKAThl, TFOMOCHIMKATBI KaK Mo4yBooOpa-
3YIOIIUE MAaTepUANbl, NX 3HAUYCHUE JJIS IJI0JIOPOAUS MOYB; MPUMEHEHHUE CHIIMKATOB M JIPYTHX CO-
€IMHEHUN KpEeMHUS; 0OCOOEHHOCTH XMMHH IepMaHMsl, 0J0Ba U CBUHIIA, SKOJIOTMYECKas OMacHOCTh
CBUHI[Q; OOIIME CBOWCTBA 3EMEHTOB VA-MOATPYIIBI; 0COOCHHOCTH XMMUYECKUX CBSI3€d a3oTa C
BOJIOPOJIOM, YIJIEPOJOM M KHUCIOPOJIOM; TEPMOAMHAMUYECKAs HEYCTOWYMBOCTH OOJBIINHCTBA XU-
MUYECKUX COCIUHEHHI a30Ta, €€ MPUYHHBI U MPOSIBICHUS B XUMHUH U TIPUPOJIC; XUMUYECKUE CBOM-
CTBa MOJIEKYJIIPHOTO a30Ta; aMMHaK M €ro NMpOU3BOJAHBIC; OKCHJIbI a30Ta, a30THasA, a30THCTas U
a30THOBATHCTAsl KHCIOTHI U UX COJH; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO AJIEMEHTa, a30TCOJEp-
*Kamye OMOMOJIEKYJIbI, UX 3HAUYEHUE B YKU3ZHENCATENbHOCTH PACTUTEIbHBIX U KUBOTHBIX KIIETOK;
3HAYEHUE a30Ta KaK dJIEMEHTA MUTAHMsI, KPYTOBOPOT a30Ta B MPUPOJIE, a30THBIC YIOOpEHUSs, IKOIIO-
TUYECKHE aCTEeKThl UX MPUMEHEHHUs, 0COOEHHOCTH TEPMOJNHAMHYECKON YCTOMYMBOCTH Pa3IMYHbIX
coenHeHUi Gocdopa B 3eMHBIX YCIOBUAX, OKCUABI pochopa; oprodhocdopHas KUciaoTa U e€ coiu,
KOHJIEHCUpOBaHHbIE (pocopHBIE KHUCIOTHI U MX COJIM; OCOOCHHOCTH ¢ocdopa Kak OWOTCHHOTO
aJIEMEHTa, crenu(uKa MOBEACHUS U 3HaueHHE COeAMHEHUi Qocdopa B OMOCHMCTEMaX; 3HAYCHHE
dbocdopa Kak ameMeHTa muTaHus, Kpyropopot docdopa B pupose, hochopHbie y1oOdpeHus 1 dKo-
JIOTUYECKHUE aCTEeKThl WX HCIOIh30BaHUS; OOIIMEe CBOKWCTBA IEMEHTOB VIA-MOATrpymIibl; MOJIEKY-
JISIPHBIN KHUCTIOPOJI KaK OKHUCIIUTENb; 030H; TEPMOAMHAMHYECKAs YCTOWYMBOCTh U PACIpPOCTPaHEH-
HOCTh COEIUHEHUN KUCIOpPOAa; OKCHUJbI, KUCIOPOICOACPKAIIUE KUCIOThI, OCHOBaHUS, COJU KHUC-
JIOPOJICO/IEPIKALIUX KUCIIOT KaK Ba)KHEHIINE KJIACChl HEOPTaHMYECKUX COETUHEHHI; MepOKCH BO-
J0poJia U APYTrUe MEPOKCUIBI, MOJICKYIISIPHBIN KUCIOPO]] B OMOIHEPTETHKE, POJIb (PYHKIIMOHAIBHBIX
KHCIIOPOJICO/IEPKAIMX TPy B OMOMOJIEKYyJIaX, SKOJIOTMYecKasl poiib KHUCIOpPOoJa U 030Ha aTMO-
cdepbl; 0COOEHHOCTH XUMHYECKHUX CBSI3€H Cepbl; OKCHIBI CePhl; cepHasl KUCIOTa U €€ COJH; CEPHU-
CTasl KUCJIOTa U €€ COJIM; CEpOBOJOPON U MONUCYIb(aHbI, CyIbQUAbI U MOIUCYIbPUABI; cepa Kak
OMOTCHHBIN AJIEMEHT; MPUMEHEHHE CYIb(PATOB U APYTUX COCTUHEHHUH Cephl B CEITLCKOM XO3SICTBE,
HKOJIOTMYECKas OMacHOCTh CEPHUCTOTO rasa; CEJIeHOBas KHUCIOTa U €€ COJU; Pojib cejieHa B MHUTa-
HUU 4YeNIOBEKa W KOPMIIEHHH CEIbCKOXO3SHCTBEHHBIX >KMBOTHBIX; OOIIME CBOWMCTBA JJIEMEHTOB
VIIA-nioarpyrmibl; CTETIEHH OKUCIICHHUS TAJIOTEHOB B COCTMHEHUSIX, OCOOCHHOCTH CBSI3€H, TEPMOIH-
HaMHKa W CTPOCHHE COeAMHEHHH ¢Topa, PTOpoBOAOPO, (HTOPOBOAOPOAHAS KHCIOTAa U €€ COJH;
XJIOPOBOJOPOJI, XJIOPOBOJAOPOIHAS KUCIOTA U €€ COJM, COSTUHEHUS C MOJIOKUTEIbHBIMUA CTEICHS-
MU OKHCJICHHUS XJIOpa, UX XUMHUYECKHE CBOWCTBA; OCOOEHHOCTH XJIOpa KaKk OMOTEHHOTO JJIEMEHTa,
pOJIb XJIOpa B KUBOM KJIETKE; MPUMEHEHHE COEIMHEHUHN XJIOpa B CEIbCKOM XO3iHCTBE; (PTOp Kak
KU3HEHHO HEOOXOJUMBIN 3JIEMEHT M KaK AJIEMEHT-3arps3HUTENh OKPYKAIOIICH Cpelibl; UCIOIb30-
BaHHE COSMHEHUN OpoMa U Hoja B MEAUITUHE.

Xumus d-3/1eMeHTOB.

OO61mure cBOMCTBAa U OCOOEHHOCTH MEPEXOAHBIX METAJUIOB; COSAMHEHHS] XpoMa B CTEHEHSIX
okucieHus +3 u +6; coequaenuss monmoaeHa (VI); coequHeHNsT Maprania B CTECHSIX OKUCIICHUS
+2, +4, +6 u +7; poJib COCIMHEHNI XpoMa, MOJIMOIeHa, MapraHIia, Kejae3a, HUKeJs, MEIU U IIUHKa
B JKU3HENEATEIHHOCTH YEIIOBEKA M YKHMBOTHBIX; COSAMHECHHSI Kelle3a B CTENCHSIX OKHCICHUS +2 U
+3, coequHeHus K0OaIbTa B CTETICHAX OKUCIICHUA +2 U +3; COeUHEHUS HUKENS B CTETIIEHU OKUCJIe-
HUS +2; COCIUHEHUS MEIH B CTETICHSIX OKHCIEHUS +1 U +2; coeIMHEHUs IIMHKA, KaJMUS U PTYTH;
POJIb COeIMHEHUH XpoMa, MOJINOIeHa, MapraHiia, Jkeie3a, HUKes, MeIU U LIMHKA B KU3HEAesITelb-
HOCTH Y€JIOBEKAa U )KMBOTHBIX; TOKCHYHOCTh COSTMHEHUN KaMUs U PTYTH.

Pasznea 3. XumMus aHAJIUTHYECKASA

Teopernyeckne 0CHOBbI AaHATUTHYECKOH XUMHUHU

[IpeameT aHATUTUYECKOW XUMHUU; POJIb aHATUTHIECKON XUMHH B JKU3HU OOIIECTBA, B TOY-
BOBCACHUMN, aI‘pOXI/IMI/II/I 1 3KOJOT'UH. Knaccnq)mcaum{ METOAOB aHaJInu3a, TpCGOBaHI/IH K METOdaM
aHaIM3a; U3MEPUTENIbHAS TTOCY/Ia, COBPEMEHHOE COCTOSIHUE M TCHACHIIMHM Pa3BUTHS aHATUTHYECKOM
XUMHUHA. OCHOBHBIG THUIIBI peaxunﬁ, I/ICHOJIBSyeMBIX B aHaHHTquCKOﬁ XUMHU: KUCIIOTHO-OCHOBHBIC,
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OKHCJICHUS-BOCCTAHOBJICHUS, KOMIIJIEKCOOOPa30BaHUs; MPOLIECCHl OCAXKICHUSI-pacTBOpeHus. Mert-
POJIOTMUYECKUE OCHOBBI XUMHUECKOTO aHAIN3a: aHAINTUYECKUN CUTHAT U NTOMEXH, KIacCupUKaus
MOTPEIIHOCTEN aHaln3a, TOYHOCTH (MPaBUIBHOCTh U INPELU3NOHHOCTh) METOJOB M PE3YJIbTaTOB
aHaJIM3a, IOKa3aTeIH MPaBWIBHOCTU U MPELU3UOHHOCTH, JOBEPUTEIbHbIM HHTEPBAJ, CIIOCOOBI 10-
BBIIIEHUS [TPAaBWIIBHOCTH U MIPELIU3MOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHAJIN3A.

TurpuMerpuyecKuii aHAIU3

CymHocTh METO/1a, IPUTOTOBICHUE pab0oUnX U CTAaHIAPTHBIX PACTBOPOB, IEPBUYHbIC CTAH-
JapThl, OCHOBHBIE NMPHUEMbl TUTPUMETPUYECKHUX OIpeNesIeHUH (IpsiMoe, oOpaTHOE TUTPOBAaHHE U
3aMECTUTENBHOE TUTPOBAHKE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUYKA SKBUBAJIECHTHOCTH
Y KOHEYHas TOYKA TUTPOBAHUS, paCYEThl B TATPUMETPUYCCKOM aHAJIM3E.

KucnoTHO-0CHOBHOE TUTpOBAaHME: COBPEMEHHAsl KOHLEMIUS KUCIOT U OCHOBAHMM, MPOTO-
auTHYecKas teopus bpeHcrena-Jloypu, paBHOBecHs B pacTBOpPax MHOTOOCHOBHBIX KHCJIOT M OCHO-
BaHUi, BbuncieHue pH pacTBOPOB CHIIBHBIX U cIa0BIX KHCIOT U OCHOBAHUH, TOUKA HEHTpPAIbHO-
CTH, KUCIIOTHO-OCHOBHBIE MHJIUKATOPBI, IPAKTUYECKOE MPUMEHEHUE METOJA KUCIOTHO-OCHOBHOIO
TUTPOBAHMS: OTpE/IEICHNE KapOOHATHON JKECTKOCTH BOIbI, ONPECICHUE COJIe aMMOHUS M a30Ta
opraHudeckux coenuHennit mo Keenpaamto, onpenenenue dpocdopa.

KomMmnexkconoMeTpuueckoe TUTpOBaHHUE: KOMILIEKCOHBI, KOMIUIEKCOHATHI, IPUPOAA CKauyKa
TUTPOBAHHA B KOMIIICKCOHOMETPHH, METAJNIMHAMKATOPBI, IPAKTHYECKOE NPHUMEHEHHE METOoha
KOMILJIEKCOHOMETPHH: ONpe/ieieHrne 00IIeH )KeCTKOCTH BOJIbI, ONIPEICIIEHUEe MarHUs U KalbLiUs IPU
COBMECTHOM IPUCYTCTBHH, ONPEACICHUE ATIOMUHHS, ONPEACICHUE MEIH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE: TEOPETUUECKHE OCHOBBI METO/1a, IPUpPOAA
CKa4Ka TUTPOBAHHS B OKHCIUTEIBHO-BOCCTAHOBUTEILHOM TUTPOBAHUH, IEPMAHTaHATOMETPHSI, HO-
JOMETpPHsI, XPOMAaTOMETPHS], OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE U IPYTHe€ UHIUKATOPHI, UCIIONb3Y-
€Mble B KHCJIOTHO-OCHOBHOM THUTPOBAaHWH, IPAKTHYECKOE IPUMEHEHUE METOJA OKHCIHTEIbHO-
BOCCTAaHOBUTEJIBHOI'O TUTPOBAHUS: NIEPMAHTaHATOMETPUUECKOE OIPENEICHHUE JKele3a, HOIOMETpH-
4ECKOE OIPENEICHUE MEIU, XPOMAaTOMETPUUECKOE ONPEICIICHUE KeIe3a; THTPOBAHUE IO METOLY
OCaXJICHHs, TIPUPO/Ia CKauyKa TUTPOBAHHS B METOJIE OCAXACHUS, apreHTOMETPHsI, CIIOCOOBI yCTa-
HOBJICHHSI TOYKH DKBUBAJICHTHOCTH B METOJIE OCAXKIEHUS, IPAKTUYECKOE IPUMEHEHNE TUTPOBAHUS
10 METOALY OCaX/ICHHUS: ONPEEIICHNE TAJIOTEHUA-NOHOB.

I'paBumerpuyecknii aHaau3

CymHocTs MeToAa, (hopMa OCAXICHHUS M rpaBUMETpUUecKas (opMa, MOITHOTA OCAKACHUS,
IIPUYMHBI 3arpsI3HEHUS 0CAAKOB, (MIBTPOBAHUE U MPOMBIBAHHE OCAKOB, BBICYIIMBAHUE U IPOKa-
JMBAaHUE OCAJKOB, pacdeTbl B IPaBUMETPUUYECKOM aHAJINU3E, MPAKTHUUECKOE MPUMEHEHHE METOAA
I'PaBUMETPUYECKOTO aHAIN3a: ONPENEICHUE BOJBI, ONPENEICHIUE KPEMHUEBONW KUCIIOTHI, OIIpenese-
HUE Kelle3a U aJIIOMUHHUS, OIpeiesieHue 6apus U cyab(haT-nOHOB.

4.2. ConepxaHue JEeKIUN

No . KonuuaectBo
ConeprkaHue JEKIHI
JIEKIIUHA JacoB

CxopocTh M JHepreTuka XuMu4eckux peaxkumi. [lonstue o ckopoctu
XuMH4ecKkor peakiuu. OCHOBHbIE (PaKTOPHI, BIUSIONINE HAa CKOPOCTh pe-
akuuyu. OCHOBHOM 3aKOH XUMHYECKOM peakLuu i 3JEMEHTapHOU CTa-
nun. KoHcTaHTa CKOPOCTH XMMHYECKOW peakuuu. JuHaMu4YecKui xapak-
TE€p XMMHUYECKOro paBHOBecus. [Ipu3Haku nctuHHOro paBHoBecusd. Kon-
cranta papHoBecus. [Ipunuun Jle [llatense.

Crtpoenne atoma, nepuogudecknii 3axon JI. . MengeseBa u xumuye-
cKasi cBsI3b. ATOMHO-MOJIEKYJIsIpHOE yueHHne. COBPEMEHHOE IpeCcTaBIIe-
) HHUE O CTPOCHUM aTOMa C TOYKH 3pPEHHUs KBAHTOBOU Teopud. [IpuHumm mu- 2
HuMansHo# sHepruu. [IpaBuna Kneukosckoro. [puniun Ilaymu. Ilpasuio
Xynpa. [Ipupona xumuyeckoi cBs3u. CBONWCTBA KOBAJIEHTHOW CBSI3U: JUIMHA U
9HEpIus, HACHIIAEMOCTh U HAaNpaBIeHHOCTh. MIOHHAs CBs3b, mpupoaa oOpa-
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30BaHUS W CBOWCTBAa. MeTaymndeckasi CBs3b, IpUPOIa 00pa30BaHUS U CBOM-
cTBa. MEXMOJNEKYIIIPHOE B3aNMMOJICHCTBHE, BOAOPOAHAsA CBA3b. [lepuonnue-
CKUIl 3aKOH M ero coBpeMeHHast (opmymnupoBka. [Ipupoma nmepuomuanocTi
CBOMCTB 3J1IeMeHTOB. CTpyKTypa NepHOIUIECKON CUCTEMBI AIEeMEHTOB. M3Mme-
HEHHE CTPOCHUS M CBOWCTB JIEMEHTOB B IIEPHOJE, B TPYIIIE (paguyca aToma,
SHEPruil MOHM3ALMU M CPOJACTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTH).
IloHsATHSA BaJICHTHOCTH M CTEIEHH OKHCIICHHUS.

OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKUCIIEHUS.
Oxucnurenn M BoccraHoBUTenH. Crexuomerpudeckue Kod(pPUIUEHTHI
OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ. OKBHUBAJIEHTLl OKHUCIUTEI U
BOCCTAaHOBUTEIA. POJIb OKMCINTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIMNA B MPU-
POJIE M CENIbCKOM XO3SICTBE.

Xumus s-3jieMeHTOB. CBOEOOpa3ue CTpOEHUsI aTromMa Bojaopona, (pusmue-
CKMX U XMMHUYECKHX CBOMCTB 3TOT0 AJIEMEHTA. XMMUYECKHUE CBOWCTBA IlIE-
JIOYHBIX METaUIOB. Poib KAaTMOHOB HAaTpusi M Kauusl B JKUBOW KIIETKE.
Hatpuii n xanuii Kak KOMIIOHEHTHI TIOYBBI U TOUYBEHHBIX pacTBOpOB. Kanuii
KaK 3JIEMEHT NMuTaHus pacteHuil. Kanuiineie ynoopeHusl.

Xumus p-daemeHtoB. OOmas xapaktepuctuka snementoB IIIA-
noarpynnsl. dusuyeckre U XMUMHUYECKHE CBOICTBa 3JE€MEHTHOro Oopa.
Kucnoponnsie coenquHenust 60pa: OKcH, OOpHasi KUCIOTa, TOTUKUCIOTHI
6opa, ux conu. XuMHUS MOJEKYJSIPHOTO a30Ta, aMMHaKa U €ro MpPOM3BOHbBIX;
OKCHJIOB, Q30THOM KHCJIOTEI U €€ coJIel. 3HAaYeHHE a30Ta KaK dJIEMEHTA ITATAHUS.
A30THBIE YIOOpPEHUsI, SKOJIOTHIECKHUE aCTIeKThI MX TMpuMeHeHHs. OcoOeHHOCTH
XUMHUUECKUX cBsi3er cepbl. Cepa Kak OMOreHHbIH 37IeMEHT. DKOJIOrnyecKast orac-
HOCTh CEpHUCTOTO T'a3a.

OcHOBHbIC NMOHATHSI TUTPHUMETPHYECKOro aHaam3a. [IpuHuun rturpu-
METPUYECKOTO aHaIn3a U 00JIaCTh €ro npuMenenus. MeToabl THTPUMETPUYECKO-
ro a”Hanu3a. CTaHAapTHBIE U CTaHIAPTU3UPOBAaHHBIE PacTBOPHI. Touka 3K-
BUBAJICHTHOCTH M KOHEYHasi TOYKa TUTpoBaHHUs. OCHOBHBIE ITPUEMBI TUT-
pUMETpHUECKOro TUTpoBaHHs. OCOOEHHOCTH KHCIOTHO-OCHOBHOIO, OCa-
JTUTEIBHOTO, KOMILIEKCOHOMETPHUYECKOTO u OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIBHOI'O TUTPOBAHMUSI.

CymHoCTh rpaBUMeTpU4YecKoro aHaausa. CymnHocth Meroaa. Tpe6o-
BaHUs, MPENBABISEMbIE K OCAKAAEMONM U I'PaBUMETPUUECKOH (BECOBON)
dopmaM. YclaoBUS KOJMYECTBEHHOI'O OCAXKICHHS TPYIHOPACTBOPHUMBIX
BemecTB. TOYHOCTh TPaBUMETPUYECKHX METOJIOB, (DaKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro
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4.3.  Copnepxanue 1a00paTOPHBIX 3aHATUN

=
S

HanmMeHnoBanue 1a00paTOpPHBIX 3aHITHI

KonnuectBo
4acoB

Kunernka xuMuyeckux peakiui.

1

CMCI_HGHI/IG XUMHYCCKOTI'O paBHOBECH .

I'mpponus conen

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC PCaAKIINHU.

M3yyeHne cBOMCTB KOMIUJIEKCHBIX COCTMHEHUN.

Xumud 351eMeHToB-MeTa/yioB | v Il rpynn riiaBHeIX moArpymnm.

Onemenrtsl! III-VII rpynn  rnaBHBIX DOATPYIIL.

XA N |~ W=

[IpuroToBneHue U cTaHgapTU3alMs pacTBOpa THAPOKCUAA HATpUS IO CO-
JISTHOM KHUCIJIOTE METOJIOM KUCIOTHO-OCHOBHOTO TUTPOBAHMSI

N N[N —
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9 | Onpenenenre TMHrPOCKONMYECKON BIaru B o0pasiie 2
Hroro 16
4.4.  CopnepkaHue IPaKTUYECKUX 3aHATUI
[TpakTHueckue 3aHATHS HE TPEYyCMOTPEHBI Y4EOHBIM TLIAHOM.
4.5.  Bugsl u cofepx)aHue caMOCTOATEIHHONU PabOTHI 00yUYAIOLTUXCS
4.5.1.Busbl caMOCTOSATEIBHON pabOThl 00YUYaIOIIUXCS
. KonuuectBo
Bunbl caMmocToATebHOM paboTh 00yUYaOIINXCS
4acoB
BrinonHenue KOHTPOJIbHOW PaboOTHI 55
IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX padboT 30
CaMocCTOsITENIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 60
Hroro 145
B cooTBeTcTBHY € YUEOHBIM IJIAHOM TPYJOEMKOCTb KOHTPOJISI COCTAaBIISIET 9 yacoB
4.5.2. ConepkaHre CaMOCTOSITEIBHON pabOThl 00YJArOIIUXCS
No KomuuectBo
HanmenoBanue Tem 1 BOpocoB
n/n 4acoB
IloHSITHST U 3aKOHBI CTEXHOMETPHH. XWMHUUYECKHH SKBHUBAJICHT, (aKTOP
1 SKBUBAJICHTHOCTH, MOJIApPHAsh Macca SKBUBAJIEHTA. 3aKOHBI: COXpPaHEHHUS 12
" | Macchl M HEPTrUM; KPATHBIX OTHOIIEHUH; MOCTOSHCTBO COCTaBa; ABaraapo,
MPOCTHIX 00BEMHBIX OTHOIIICHUH.
CkopocTh M 3HepreTMKa XHMHYECKHX peaknuil. DHEprus axkTUBALUH,
SHEPTEeTUYECKHUI Oaphep M MEPEXOHbIN aKTHBUPOBAHHBIM KoMILIeke. Kata-
713 ¥ (PepMEHTHI.
XUMHYecKOoe paBHOBECHE KaK pPe3yNlbTaT CaMOIPOU3BOJIBHOTO MPOTEKAHUS
2. | oOparumoii peakuuu. TepMoIMHAMUYECKHE CHCTEMbl. BHYTpeHHSs sHep- 12
rusi. TerutoBoit 3¢ dexT xumudeckoi peakmuu. 3akoH ['ecca. DHTpomus.
N3menenune sHeprun ['m60ca kak KpUTepuil BOZMOKHOCTH CaMOIIPOU3BOJIb-
HOTO MpoTeKaHusi peakuuu. [IpumMeHeHne 1 3HaUeHUE SHEPreTUKU XUMUYe-
ckux peakuuii. [Iporno3upoBanve HanpaBICHUs pEAKIIUH.
PacTBopbl. Bunsl pactBopoB. [Ipupona MOneKyIapHBIX CHUJI B pacTBOpPaX.
Onexrponutsl. Kpucramutoruaparsl. [Iponssenenue pactsopumoctu. Bona
3. | KaK cia0blil 37eKTpoUT. BOgOpOAHBINA U THIPOKCHIIBHBIA MTOKA3aTeNId pac- 12
TBOpOB. ['maponu3 coneit. Tunsl ruaponnsa. 3HaueHHE PacTBOPOB CIaOBIX
AJIEKTPOJIUTOB B XUMHUHU, OUOJIOTHH U TEOXUMHH.
Ctpoenue atoma, nepuogudecknii 3axon .M. MenaeneeBa. Turbl Xxumu-
4 YECKOM CBs3BU. XapaKTepUCTHKa CBsi3eld. MeTo BaIeHTHBIX CBs3el. Thmbl rHOpH- 12
" | mu3anmu aTOMHBIX OpOUTaell U reoMeTpusi MOJIeKy1. MeTo MONEKYIISIPHBIX Op-
ourasen.
OKuUCIUTETbHO-BOCCTAHOBUTE/ILHBIE peakiuu. CTeNeHb OKUCICHUS U Tpa-
BuJIa ee HaxokaeHHs. OKUCIHUTENM U BOccTaHOBUTENU. CTeXHOMETpUYECKHe
5. | kod(ppUIMEHTHI OKUCTHUTETFHO-BOCCTAHOBUTEIFHBIX PEAKIMi. JKBUBAJICHTHI 12
OKHCITUTEIISl ¥ BOCCTAHOBUTENSL. POJb OKMCIUTETHHO-BOCCTAHOBUTEBHBIX PeaK-
L1 B IPUPOJIE U CEJILCKOM XO3SIMCTBE.
6. KommnuiekcHble coeqrHeHus. [JoOHOPHO-aKIIENTOPHOE B3aUMOJICUCTBUE MO- 12

nekya. Kommiekcsl, KoMIiekcooOpa3oBaTenu, Juraiibl. Pojib KOMIUIEKCOB
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B npupoje 1 TexHuke. [Ipupoga XuMuU4ecKoi CBSI3U B KOMIUIEKCAX U CBOM-
CTBa KOMIIJICKCHBIX COGHHHGHHﬁ.

Xumus s-3j1eMeHTOB. Majiasi CKIIOHHOCTh KatHoHOB Na* u K* k komruiek-
cooOpazoBanuto. KaTHOHUTB U MOHHBIA OOMEH HATPHS, Kadus U APYTUX
OJIHO3apAIHBIX MOHOB TMOYBEHHOI'O pacTBOpa. PeryisaTuBHBIE pOJIM KaTHO-
HOB HATpHs U KaJus B XKHUBOU KieTke. Kamuii kak HeoOXOAMMBIH 37€MEHT
LIUTOIUIa3Mbl, HATPUN KaK AJEMEHT MEXKIETOYHBIX pacTBOpoB. HaTpuii u
KaJIM KaK KOMIIOHEHTHI TIOYBBI U MOYBEHHBIX pacTBOpoB. Kamwmii kak sie-
MEHT nuTanus pacteHuid. Kamuiineie ynoOpenus. KpyroBopoTsl HaTpus u
Kanus B mpupoae. MarHuii U KaJbUuid B KUBOW KileTke. Posib MarHus B
xjopoduiie. Maruuii ¥ KaJIbIIMi KaK MUTaTEIbHBIE KOMIOHEHTHI TT0uB. X
MOHOOOMEHHOE MTOBEJICHHE B MTOYBAX.

12

Xumus p-3jeMeHTOB. CONM aOMUHUS, UX KPUCTAIIOTUIAPATHI, PAaCTBOPH-
MOCTh B BoJie, Tuapoiu3. bop u amomunuii B 6nocucremax. Kpemnesewm, cu-
JMKaThl ¥ AIFOMOCHIMKATHI KaK MOYBOOOpasyronire MuHepaibl. OcoOeHHO-
CTU CTPOEHHS BOJIOHA0YXAIOIINX, CIOCOOHBIX K HOHHOMY OOMEHY CHIIMKATOB
THUIa MOHTMOPWIUTOHNTA. VX 3HaueHne 1t miogopoaust moys. OcoGeHHOCTH
XMMUH T€pMaHus, OJI0Ba U CBUHIA. [IpMMeHEHNEe 3TUX 3JIEMEHTOB U UX CO-
€IMHECHUN. DKOJIOTHYECKasi OINMacHOCTh CoeanHeHMi cBuHIA. Docdop, ero
COEMHEHUS, UX (PU3NUECKUE M XUMHUYECKHUE CBOWCTBA. Xumus opTodochop-
HOM KUCIOTHI U ee cotieil. OcobeHHocTu docdopa kak OMOTEHHOTO dJIEMEHTA.
Crneuun¢uka noBeseHUss ¥ 3HaUeHUE coeauHeHni (ocdopa B Omocucremax.
Baxxubie 6uomonexynsl, conepxkantue Gochop. 3nauenue pochopa kak sme-
MeHTa nutanus. Kpyrosopot ¢ochopa B mpuposae. DNEKTPOHHOE CTPOCHUE
aTOMOB T'aJIOTEHOB M 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB IaJIOT€HOB B IO/
rpynne. [Ipupona oOpasyembIX rajoreHaMH XUMHYECKHX cBsizeil CremeHu
OKHCIICHUSI TAJIOTEHOB B coenHEeHMsIX. OCOOEHHOCTH CBS3€H U CTPOCHHUE KO-
BAJICHTHBIX coeauHeHut propa. dropoBogopoxn. [TnaBukoas kuciora. Oco-
OeHHOCTH XJIopa Kak OMOTEHHOro 31eMeHTa. Poib XJopa B KIIETKe, ero Kpy-
roBOpOT B npupoje. PTop kak OMOJOrHYecKd HEOOXOIUMBII ANIEMEHT U Kak
3JIEMEHT — 3arpsI3HUTENh OKPY)KAIOIIEH CpeIbl.

12

Xumus d-371eMeHTOB. DJICKTPOHHOE CTPOSHUE OJIaropoJHBIX Ta30B M OCO-
OCHHOCTH WX XMMHUYECKHX U (Puznueckux cBorcTB. CoeauHeHus: O61aropo-
HBIX ra3oB. OnpeaeneHue MOHATHI «IIePEXOAHBIC dJIEMEHTHI», d-3JIEMEHTHI,
f-omemenThl. [lonojkeHHE TEPEXOAHBIX JJIEMEHTOB B TMEPUOIUYECCKON CH-
creMe anemenToB [.M. MenaeneeBa, MX CTEIICHH OKHUCICHUS U XUMHUUECKHUE
cBoiicTBa. Monub/ieH u ero coeauHeHus. Mapraser], COeIMHEHUs] MapraH-
ma. CeMeMCTBO Xene3a.

13

10

OCHOBHBIE TOHATHS METPOJIOTUU XMMHYECKOro aHanu3a. CUCTeMaTHYeCKue
MOTPELIHOCTH, CIIOcOObI NX oOHapyxeHus. Ciydaiineie norpemrHoct. Tou-
HOCTb aHAJIUTHYECKUX ompeaeneHui. [lokasaTenu npaBUIBHOCTH U MIPELH-
3MOHHOCTH ¥ CHOCOOBI MX TOBBIIICHHS. AOCONIOTHBIE U OTHOCUTEIIbHBIC
OLIMOKH, MX UICTOYHUKU M METO/Ibl BBIYMCICHHUSL.

12

11

Teopusa unaukaropos. MHTEepBan nepexona OKpacku MHAUKaropa. Pacmpo-
CTpaHEeHHble MHIUKaTOpbl. Beibop pH mHAMKaropa A yCTaHOBIIEHHS KO-
HEYHOU ToukH TUTpoBaHus. Ommbku TuTpoBanus. Meroas Mopa, @onbrap-
112, METOZ aJCOPOLMOHHBIX MHIUKATOPOB. MIHAMKATOPBI, IPUMEHSIEMbIE B ITUX
MeTtozax. XenaroMmerpus. Mcrnonp30BaHe aMUHOIIOTMKAPOOHOBBIX KHCIIOT B
TUTPUMETPUYECKOM aHanu3e. CrocoObl XenaTOMETPUYECKOT0 TUTPOBAHUS:
npsiMoe, o0paTHOE, KOCBEHHOE. MeTaioXpOMHbIE WHAMKATOPbI U Tpebo-
BaHMA K HMM. MeToapl aHanu3a: IEpPMaHraHATOMETpUsS, HONOMETpUS, IH-
xpoMaroMerpusi.  MHAMKATOpbl, NPUMEHSEMBIE B OKHUCIUTEIBHO-

12
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BOCCTAaHOBHTCIIBHBIX METOJdax: CHCHI/I(bI/I‘IeCKI/Ie n OKHCJIIHUTCIBHO-
BOCCTaAaHOBHUTCJIbHBIC.

12

I'paBumeTpuueckuii ananus. [locneqoBaTeIbHOCTD OepaIiuii U MPUEMBbI 00-
paboOTKH OCaJKOB, MPOMBIBAHUE OCAJIKOB, BBIOOP MPOMBIBHON >KHUIKOCTH,
(bunpTpoBaHUE, BapUAHTHl M TEXHUKA JTHX omnepanui. BricymmBanue u 12
B3BCHIMBAHUC OCAAKOB. AHaTUTHYECKUE BECHI U Pa3HOBCCHI. TexHuka B3Be-
IIMBaHUSI.

Hrtoro 145

S. Y4eOHO-MeTOAMYECKOE 0OecledeHue CAMOCTOATEIbHO PadoThl 00yYAOIIMXCS

Mo AMCIHUIIJINHE

VYyebHOo-MeToanueckue paszpadbotku umerorcss B Hayunoit 6ubnmoreke ®I'BOY BO IOxHo-
VYpaneckuii 'AY:

Paznea 1 u 2 ucuunInHbI

1. Meronuueckue yKa3aHus JJISi CAMOCTOSITEILHON pabOThl MO AUCHUILUIMHE «XHUMHUSI Heopra-

HUYECKasl» ISl CTYICHTOB arpoOHOMHYECKOro ¢akyibTeTa (3aouHas dopma oOydeHwus )/
coct. T.A. Ilanosa, E.C. ITectpukona. Uensounck: UI'AA, 2014. 48 c.

2. Heoprannueckas xumusi. MeToanM4ecKnue yKa3aHusl JIJIsl BBIMIOJHEHUS KOHTPOJIBbHON PaOOTHI

JUIsL CTY/IEHTOB arpoHOMMYECKOro ¢axyiabTera (3aouHas ¢opma oOyuenus)/coct. T.A. Ila-
HoBa, E.C. Ilectpukosa. YUensounck: UI'AA, MAD, 2015. 32 c.

Pasznena 3 nucuunInHbI

1.

2.

XuMUs aHATUTUYECKas: [DJIEKTPOHHBIA pecypc] : METO. yKazaHus JJIsi CaMOCTOSTEIbHOMN
paboThI CTYAEHTOB [/ 0OYYaIOIIMXCSl arpOHOMUYECKOTo (haKyJIbTeTa 10 HalpaBJICHUSIM:
35.03.04 "Arponomus”, 35.03.07 "TexHoyorus MpOU3BOACTBA U MEPEPAOOTKH CEIbCKOXO-
3siiictBeHHON npoaykiuu'”, 35.03.05 "CanoBonctBo" 3a0uH0i hopmbl 00yueHUs] / cocT. A.
H. Ilokatunosa ; FOxuHo-Ypansckuii 'AY, Uucturyt arposkonorun .— Muacckoe: FOxHo-
VYpansckuii 'AY, 2017 .— 14 c. : Tabn. — bubmuorp.: c. 12-13 (7 na3s.) Joctyn u3 no-
KaJIbHOMU ceTu:. http://192.168.2.40/Books/ppm055.pdf

Metoanueckue yka3zaHHs K BBIIOJIHEHHIO KOHTPOJIBHOW paOOThl MO XUMHH aHATUTHYECKON
[DnexTponHbIi pecype] : s 00ydaromMXCcs arpOHOMUYECKOTO (akyiIbTeTa [110 HampaBlie-
HusM: 35.03.07 "TexHonorusi MPOU3BOJACTBA M MEPepabOTKU CENbCKOXO3SIICTBEHHON IMPO-
nykiun”, 35.03.04 "Arponomus', 35.03.05 "CanoBoactBo" 3aounoi (hopmbl 00ydeHUs1] /
coct. A. H. Ilokarunosa ; FOxHo-Ypansckuii ['AY, UncturyT arposkosornn .— Muac-
ckoe: FOxno-Ypanbckuit 'AY, 2017 .— 12 c. : Tabn. — bubmwmorp.: ¢. 5-6 (8 Hazs.) . Jlo-
CTYM U3 JIOKaJIbHOM ceTu: http://192.168.2.40/Books/ppm058.pdf

6. DoHJ OLIEHOYHBIX CPEICTB /JIsl MPOBEIEeHUS MPOMEKYTOUHOM aTTeCTAUMU 00yYaAI0IIIMXCS

Mo AMCHUIIJINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOy4aromuxcst TpedoBanusm OI'OC

BO pazpabotan GoH OLIEHOYHBIX CPEJCTB JJISi TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH U MPOBEIACHHUS
IIPOMEKYTOUHOM arTecTaluu olydaromuxca 1no aucuuruinHe. MOHJ OLEHOYHBIX CPENCTB HpEa-
craiieH B [Tpunosxenun Nel.

7. QOcHoBHAasi ¥ 1ONOJHUTEJIbHAsS Y4eOHAasl JJUTEepaTypa, He00X0AMMast IJIsl OCBOCHUSA

JUCIUININHBI

OcHOBHasl ¥ IONOJIHUTENbHAs yueOHas TuTepaTypa umeetcs: B Hayunoit 6ubnuorexe u siek-

TpoHHOHU MH(pOpMarmoHHo-00pazoBaTensHO cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHAA:
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1. Eropos, B.B. Heopranuueckass u aHaquTHYeCKass XUMUS. AHAIUTHYECKAsT XUMHS [DIIEK-
TpoHHBIA pecypc] : yue6. / B.B. Eropos, H.. Bopo6sesa, U.I'. CunbBectpoBa. — IJek-
TpoH. gaH. — Cankt-Iletepoypr : Jlawp, 2014. — 144 c. — Pexum pocryna:
https://e.Janbook.com/book/45926.

2. bop3soga, JI.JI. OcHOBBI 00mIeH XuMuK [IneKTpoHHBIN pecype] : yueb. mocooue / JI.J1. Bop-
3oBa, H.IO. Yepnuxora, B.B. SkymeB. — Dnektpon. gan. — Cankt-IlerepOypr : Jlans,
2014. — 480 ¢. — Pexum nocryma: https://e.lanbook.com/book/51933.

3. Capraes, I[1.M. Heoprannyeckas xumus [DIEeKTpOHHBIN pecypc] : yueb. mocodbne — Dek-
TpoH. gaH. — Cankt-Iletepoypr : Jlamp, 2013. — 384 c. — Pexum pocryna:
https://e.Janbook.com/book/36999.

4. Bepmmann, B.M. AHanutuueckas xumus [DneKTpoHHBIN pecypce] : yueb. / B.W. Bepuunus,
N.B. Brnacosa, U.A. HukudopoBa. — Dnekrpon. gaH. — Cankrt-IletepOypr : Jlans, 2017.
— 428 c. — Pexum nocryna: https://e.lanbook.com/book/97670.

JlonmosHUTEIBHAS:

1. Aponuna, JL.U. Heopranmueckas xumusi : yueObHoe mocobue / JLU. Adponuna,
A.N. Amapues, A.A. Kazakosa. - HoBocubupck : HI'TVY, 2013. - 104 c. - ISBN 978-5-7782-
2172-7 ; To xKe [DnexTpoHHBII pecypcl. -

URL: http://biblioclub.ru/index.php?page=book&id=228823

2. lleBnuusina, JI.B. Heoprannueckas xumusi: 3ajladyu U yIpaKHEHUs JJi BBIITOJTHEHUS! KOH-
TPOJBHBIX PaboT : ydeOHO-MeTommueckoe mocobue / JI.B. llleBumipina, A.M. AmapHes,
P.E. Cunuypuna. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To
ke [DnextponHbIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228797

3. OCHOBBI QaHAIUTUYECKOW XUMUH : IPAKTHUECKOE pyKoBOoJACTBO / mofa pen. FO.A. 3onoToBa,
T.H. lexormoroii, K.B. Ockonok. - Om. u31. - Mocksa : Jlaboparopus 3uanwuii, 2017. - 465
C. : W, Taba. - (YueOHuk misg Beiciiei mkonbl). - ISBN 978-5-00101-567-3 (o1.). — ISBN

978-5-00101-037-1  (mewar. w3an.) ; To xe  [DnekTpoHHbI  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=471121
4. Anamutnueckass xumua : ydeOHoe mocobue / A.W. Amapues, T.II. Anexcannposa,

A.A. KazakoBa, O.B. Kapynuna ; MunucrepcTBo oopazoBanusi u Hayku Poccuiickoit depe-
parmu, HoBocuOupckuii rocyqapcTBeHHbINM TeXHUYeCKHid yHHBepcuTeT. - HoBocuOupcek :
HI'TY, 2015. - 92 c. : cxem., Tabn. - bubauorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To
xe [DnexkrponHsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=438291

8. Pecypchl uHpOpPMAMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «HTEepHeT», HEOOX0AUMBbIE
JJIS OCBOCHM S TUCIHUIIJIMHBI

1. Enunoe okHO nocTymna K yueOHO-MEeTOAMYeCKHM pa3paboTkaM https://toypray.pd
2. OBC «Jlaub» http://e.Jlanbook.com/

3. VYuusepcuterckas 6udmorexa ONLINE http://biblioclub.ru

4. Hayunas snexktpoHHas 6ubimoreka «elLibrary» http://elibrary.ru/

9. MeToauyeckue yKazaHusi JAJsi 00yYAIOIIHUXCS MO0 OCBOEHHI0 THCHMILINHBI

Y4eOHO-MeTonn4eckue pa3padboTku nMmetorcesi B Hayunoit 6ubnuoreke u 3MeKTPOHHOM HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO FOxHo-Ypanbckuit [AY.
Pasznen 1 u 2 gUCHUILINHEI
1. Xumust HeopraHu4deckas [ DIeKTPOHHBIN pecypc] : METOI. yKa3aHUs K JIaOOpaTOPHBIM 3aHs-
TUSAM JUIsL CTYJCHTOB arpOHOMHYECKOTo (paKylIbTeTa OUYHOW M 3a04HOH (opMm oOyueHus /
coct.: T. A. IlanoBa, E. C. Ilectpukona ; IOxHo-Ypansckuit ['AY, MHCTUTYT arpo3kosio-
run. - Muacckoe: FOxHo-Ypansckuit 'AY, 2017. - 43 c. : wi., Tabn. - bubnuorp.: c. 3 (11
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HAa3B.). Mecto  xpanenusa: Ob HMAD. Jloctyn B  JIOKaJbHOM  CETH:
http://192.168.2.40/Books/keaz039.pdf

2. Meroauyeckue yKa3aHus JJIs1 CAaMOCTOSITETILHON paboOThl MO AUCHUILUIMHE «XHUMHUSI Heopra-
HUYECKasl» ISl CTYICHTOB arpoHOMHYECKOro ¢akyiabTeTa (3aouHas dopma oOydeHws )/
coct. T.A. Ilanosa, E.C. ITectpukona. Uensounck: UI'AA, 2014. 48 c.

3. Heoprannueckas xumusi. MeToau4ecKue yKa3aHusl JIJIsl BBIMIOJHEHUS KOHTPOJIBHON PaOOTHI
JUIsL CTY/IEHTOB arpoHOMMYECKOro ¢axyiabTera (3aouHas ¢opma oOyuenus)/coct. T.A. Ila-
HoBa, E.C. Ilectpukosa. YUensounck: UI'AA, MAD, 2015. 32 c.

Pa3znen 3 nucuMminHbI

3. XuMHs aHanUTH4YECKas [DJIEKTPOHHBIM pecypc] : METOA. yKa3aHHs IS CaMOCTOSTEIbHON
paboThI CTYAEHTOB [/ 0OYYaIOIIMXCSl arpOHOMUYECKOTo (haKyJIbTeTa M0 HalpaBJICHUSIM:
35.03.04 "Arponomus", 35.03.07 "TexHoyorus Mpou3BOACTBA U MEPEPAOOTKH CEIbCKOXO-
3siiictBeHHON nponykiuu'”, 35.03.05 "CanoBonctBo" 3a0uH0i hopmbl 00yueHUs] / cocT. A.
H. Ilokartunogsa ; FOxuHo-Ypansckuii 'AY, Uucturyt arposkonorun .— Muacckoe: FOxHo-
VYpansckuii 'AY, 2017 .— 14 c. : Tabn. — bubmuorp.: c. 12-13 (7 na3s.) Joctyn u3 jno-
KaJIbHOM ceTu:. http://192.168.2.40/Books/ppm055.pdf

4. Xumus aHaIUTHYECKas [DIEKTpOHHBIN pecypc] : METOA. yKa3aHus K Ja00OpaTOpHBIM 3aHs-
THUSIM JIJIs1 O0y4aroImuXxcsl arpoHOMUYeckoro dakynaprera [mo Hanpasiaerusm: 35.03.04 "Ar-
ponomus”, 35.03.07 "TexHonorusi MPOU3BOJACTBA U MEPEPaOOTKH CETbCKOXO3SIHCTBEHHOM
npoaykuuu'', 35.03.05 "CanoBoacTBo" 3a0unoit popmer oOyuenusi] / coct. A. H. ITokarwiio-
Ba ; lOxHo-Ypanbckuit 'AY, Uucturyr arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii
TAY, 2017 — 11 C. : TadI Hoctyn u3 JIOKaAJILHOMI CeTH:
http://192.168.2.40/Books/ppm057.pdf

5. Metoauueckue yka3aHUs K BBHIIOJHEHUIO KOHTPOJIbHOM paboThl MO XMMHUM aHAIUTUYECKOU
[DnexTponHbIi pecypc] : Ay 00ydaroUMxcsi arpOHOMHYECKOro (aKyabTeTa [0 Hampasiie-
HusM: 35.03.07 "TexHomorus MpOU3BOACTBA M MEPEPAOOTKU CEIHCKOXO3SHCTBEHHON MPO-
aykmun'', 35.03.04 "Arponomus”, 35.03.05 "CagoBoactBo" 3aouHoii (opmbl 00ydeHws | /
coct. A. H. ITokarunosa ; FOxno-Ypanbckuii 'AY, UacTUTYT arposkosiorun .— Mmuac-
ckoe: Oxuo-Ypanbckuit 'AY, 2017 .— 12 c. : Tabn. — bubnuorp.: c. 5-6 (8 Hazs.) . Jlo-
CTYI U3 JIOKAJIbHOU ceTu: http://192.168.2.40/Books/ppm058.pdf

10. UndopManmoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble PHU OCYLeCTBIEHUH 00pa30BaTeIbHOIO
npoiecca no JMCUMILVINHE, BKJIKYAS NepedyeHb NPOrPaMMHOro odecreyeHust u
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii Oubnuoreke ¢ TepMUHAIBHBIX CTAaHLUUH MPEIOCTAaBISETCS JOCTYN K 0Oa3am JaH-
HbIX: MHbOpManmonHas cipaBoyHasi cuctema TexakcnepT http:/www.cntd.ru

[Tporpammuoe obecnieueHue

— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get
Genuine, JInnienznonnsiiinoroBopNe 47544514 ot 15.10.2010

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No
Level,JIuniensnonnsiiinorobopNed7544515 ot 15.10.2010

— Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JInlieH3u0HHBIIIOTO-
BopNe47544515 ot 15.10.2010

— Amnrusupyc KasperskyEndpointSecurity st 6usneca, Jlutnenzuonnsiii goroop Ne 17E0-
161220-114550-750-604 ot 20.12.16

11. MartepuajbHO-TeXHHYECKasA 0a3a, HEOOXOAMMAas IJIfA OCYLIECTBJIEHUS 00Pa30BaTEJIbHOI0
npouecca no AMCUMIINHE

IlepedyeHb yueOHBIX J1a0OpaTOpUii, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB
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1 VYuebHas aynuTopHs U IPOBEACHUS 3aHATUH JIGKIIMOHHOTO THIIA, OCHAILICHHAS MYJIbTHME-

JTUHHBIM 000py0BaHUEM (KOMITBIOTEP M BHACOIIPOEKTOP) - 217
2 Jlaboparopus — 314 JlaGopaTropusi XUMUU

3 TlomemieHus ajisi caMOCTOATEIBLHON paboThl oOydaromuxcss — 308, Manblii YUTATBHBINA 3a

ONOJINOTEKH.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPaATOPHOT0 000PYI0BAHUS

®dorokonopumerp KOK-3

HNonomep N-130

Kongykromerp KCJI-101

Becs1 anektponnbie VIC-120 d3
Cymmmnbhsnii mxag CHOJI 58/350.
BoiTsokabie mkadbl (2 mT.)
Tepmoctar TC-1/20 cyx0BO3IyIIHBIH
DJIeKTpUYecKas IInuTKa

bans naboparopnas [19-4300

WO RE WD =

12. UuHoBaumoHHbIe GOpMBbI 00pa30BaTEIbHBIX TEXHOJIOTHIA

Bun 3agarusa

Jlexunn J3

dopmbl pabOTHI H
PaGota B ManbIx rpynmnax - +
[IpakTHUKO-OpHEHTHPOBAaHHOE O0yYEeHUE Ha OCHOBE UCCIIEIOBAHUS N

CBOMCTB BCIICCTB U XUMHUYCCKOI'O SKCIICPUMCHTA
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®OH/I OHEHOYHbLIX CPEIACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHON aTTECTALUN
o0yyJaroImuxcs Mo JUCLUIUINHE
b1.5.22 XUMUA HEOPTAHUYECKASA U AHAJINTHYECKAS

Hanpasnenune noarorosku 35.03.05 Caposoacrso

[Ipoduns JlekopaTuBHOE CaA0BOACTBO U JaHAMAGTHBIN qU3aiiH

YpoBeHb BhICIIETO 00pa30BaHus — faKajdaBpHaT (aKageMu4ecKHii)

Kpanudukamus — 6akaaaBp

dopma 00y4ueHHS — 3a04HAS

Muacckoe
2018
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1 KomnereHnum ¢ ykazanueMm 3tana ux ¢popmupoBanusi B npouecce ocsoeHuss OINIOIT

Kommerenum nmo ganHoil nucnurummae GOpMHUPYIOTCS Ha 0a30BOM dTare.

Kontponupyemsie KonTponupyemsie pe3yinbTaTel 00yueHHs 10 JUCIUIUTHHE
pesyabtathl ocBoeHust OITOIT
(KOMIIETCHIINH ) 3HAHUA YMEHHUS HaBBIKU
OIlK-2 OOyuaronuiics  1oimkeH 3HatTh: | OOyuarommiics TODKEH yMeTh: ca- | OOyuarommiics JOJDKEH BIaIETh

CIIOCOOHOCTh HCIIOJIB30BaTh OC-
HOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUHBIX TUCIHMILIMH B MPOdeccH-
OHAJIBHOM JIeATEILHOCTH, TPH-
MCHATH METOAbI MAaTECMATHUYCCKO-
'O aHaJlIn3a " MO,Z[G.HI/IpOBaHI/ISI,
TEOPETUYECKOTO M IKCIECPUMEH-
TAJIBHOT'O UCCJICIOBAHUA

CBSI3b MEXJY CTPOCHUEM BEIIIECTB
U UX XUMHYECCKUMH CBONCTBaMU;
OCHOBHbBIC XMMHYECKHE 3aKOHBI M
MMOHSITHS,

MPAKTUYECKOE TPUMEHEHHE HEKO-
TOPBIX HEOPraHUYECKUX BELIECTB B
CEJIbCKOXO35IMCTBEHHOM MPOU3BO/I-
ctBe — (b1.5.22-3.1)

MOCTOSITEJIbHO paboTath C y4eOHOMH
U CIPABOYHOM JIUTEpPATypOM; HC-
MOJIb30BAaTh CBOMCTBA XUMHYECKHX
BEIIECTB B JIAOOPATOPHOU U TPOU3-
BoJiIcTBeHHOM mpakTke — (b1.5.22 —
v.1)

COBPEMEHHOW XMMHUYECKOW TEPMUHOJIO-
rHeil B 00JIACTH HEOPTaHWYECKOW XH-
MHUH, OCHOBHBIMH HaBBIKAMH OOpaiie-
HUS ¢ TaOOpaTOpPHBIM 000PYJIOBAHUEM U
MOCYJI0H; 3HAHHUSIMHU 110 TEOPETHUYECKUM
OCHOBaM COBpPEMEHHBIX METOJOB aHa-
m3a (b1.5.22 -H.1)

IK-21
CIIOCOOHOCTBIO K J1abOpaTOpHO-
My aHaJM3y TMOYBEHHBIX U pac-
TUTEIBHBIX 00pa3IoB, OICHKE
KauecTBa NPOAYKIIHMH CaJlOBO/I-
CTBa

OOyuaromuiicst TOJDKEH 3HaTh: I1e-

T U 3a7a49d TPOBOJUMBIX HCCIIe-
JOBaHUM, METOIBI  TPOBEICHUS
OKCIIEPUMEHTOB U  HaOIIOJICHUH,
0000mennss u ob6pabotku uHOOP-
MaIli{, COCTaBJICHHE OTYETOB IO
pe3yibpTaTaM IMPOBEACHHBIX JKCIIe-
pumenTtos (b1.5.22-3.2)

OOyyaromuiicss  JOJKEH  YMETh:
IIPOBOJUTH (U3NKO-XUMHYECKHE
pacyeTsl; MPOrHO3UPOBATh HAIpPaB-
JICHHE CaMOIPOU3BOJIBHOTO TIPOTE-
KaHUS  TIPOIECCOB; TOJIb30BAThHCS
OCHOBHBIMHU HeOpFaHI/I‘-IeCKI/IMI/I pe—
aKTHBaMH, PACTBOPHUTEIISIMH U XH-
MHUYECKOH MOCYAO0MU

(b1.5.22 -V .2)

OOyuaromuiicsi OJDKEH BIAJETh OC-
HOBHBIMHA HpI/IeMaMI/I pa6OTBI C XUMHU-
YECKOH TOCYI0M M 000pYy/IOBaHHEM;
METOAaMU BBIIIOJIHCHUA BHGMCHTap-
HBIX J1a0OPaTOPHBIX XUMHUYECKHX HC-
clieJoBaHW B 00JacTu mpodeccuo-
HanpHOU gesrenpHOCcTH (B1.B.22 —
H.2)
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2 Iloxka3aTeyi, KPpUTEPUH U IIKAJIA OLleHHBAHUS C(POPMHUPOBAHHOCTH KOMIETEH NI

ITokazarenu orieHHUBa-

Kputepun u mkana olieHUBaHUS pPe3yabTaToOB 00YUYEHHUS MO JUCIUIUINHE

nus (3YH) HenocraTounsrit JlocTaTOYHBIHM Cpennuii Boicokuit
YPOBEHb YpOBEHb YpOBEHL YpOBEHB

B1.B.22 -3.1 OOyuaromuiicas He 3Haer | OOyuwarommuiics cinabo 3Haer | OOyuwaromuiics 3HaeT ¢ He- | OOydarouuiics 3HaeT cC
CBS3b MEXIY CTPOCHHEM | CBS3b MEXKIY CTPOSHHUEM | 3HAYUTEIbHBIMH OIIMOKaMU U | TpeOyeMOl CTeneHbIO TMOJ-

BEIICCTB M UX XUMHUYECKUMHU | BEIIECTB M UX XUMHUYECCKUMH | OTACTHHBIMHU MPOOEIaMu CBSI3b | HOTBI M TOYHOCTH  CBSI3b

CBOWCTBaMH; OCHOBHBIE XH- | CBOMCTBAaMH; OCHOBHBIC XHU- | MEXIY CTPOCHHEM BEIIECTB U | MEXIY CTPOCHHUEM BEIIECTB

MHYECKHE 3aKOHBl W TIOHS- | MUYECKHE 3aKOHBl M TOHSA- | HX XMMHYECKMMH CBOHCTBAMH; | I MX XHMHUYECKHMH CBOW-

TUS, TPAKTUYECKOE IMPHUME- | TUS; MPAKTHYECKOE MpPHUME- | OCHOBHBIE XHMUYECKHE 3aKO- | CTBAMHU; OCHOBHBIC XUMHUYE-

HEHHE HEKOTOPBIX HEeOopra- | HEHUE HEKOTOPhIX HeOopra- | Hbl M MOHATHS; CKHE 3aKOHBI W TOHATHS;

HUYECKUX BEIIECTB B CEJIb- | HHYECKUX BEIIECTB B CEIb- | MPAKTHUECKOE  TPUMEHEHHUE | MPAKTHUECKOe MPHUMEHECHUE

CKOXO3STHCTBEHHOM  IPOU3- | CKOXO3SHCTBEHHOM  IPOW3- | HEKOTOPBIX ~ HEOPraHWYECKUX | HEKOTOPhIX  HEOpraHude-

BOJICTBE BOJICTBE BEIIECTB B  CEIBCKOXO3Si- | CKHX BEIIECTB B CEITBCKOXO-

CTBEHHOM ITPOU3BOICTBE 31ICTBEHHOM TTPOU3BO/ICTBE

B1.B.22 -3.2 OOGyuaromuiics He 3HaeT | OOyuaromuiics ciaabo 3Haer | OOydarommiics 3Haer ¢ He- | OOydaromuiics 3Haer ¢
e W 33Ja9d MPOBOJUMBIX | IIEJHM W 337a4il MPOBOJAUMBIX | 3HAUUTEIFHBIMU ONIMOKAMH U | TpeOYeMOW CTENEeHBIO TIOJ-

WCCJICTIOBAHH, METOJIbI MPO- | UCCIICIOBAHMIA, METOJIBI | OTACTBHBIMH MPOOENTaMH 1ENH | HOTBI W TOYHOCTU IIeNd U

BEJICHUSI OSKCIIEPHMEHTOB | | MPOBEICHHUS JKCICPUMEHTOB | M 3a7a4ll MPOBOJUMBIX HCCJE- | 3a7]a4d  MPOBOJIUMBIX  HC-

HaOmoIeHuil, 0000IIeHNs U | U HaOmroAeHuH, 00001IeHNs | JOBaHUN, METOBI MIPOBEICHUS | CIICOBAHUI, METOIBI IPO-

00paboTKu uHpopmaruu, | 1 00pabOTKM HMH(POPMAILIMH, | SKCIEPUMEHTOB U HAOJO/e- | BEACHHUS JKCIIEPUMEHTOB U

COCTaBJICHHE OTYETOB IO Pe- | COCTABIIEHUE OTYETOB IO | HUM, 00001IeHuss U 00padoTKu | HaOMIOAeHUH, 0000IIeH s U

3ylbTaTam MPOBEACHHBIX | pe3ybTaTaM TPOBEICHHBIX | HH(OpMAaIUH, cocTaBiieHHE | 00paboTKu  WHGpOpPMAIHH,

IKCIIEPUMEHTOB IKCIIEPUMEHTOB OTYETOB MO pe3yabTaTaMm IPO- | COCTABIEHUE OTYETOB IIO

BE/ICHHBIX 3KCIIEPHMEHTOB pe3yabTataM TpPOBEICHHBIX

IKCIIEPUMEHTOB
B1.B.22 -V.1 OOyuaromuiics He ymeer ca- | OOyqaroutmiicst ¢1abo yMeeT | Ofyyarommiicss ymeer ¢ me- | OOydarommiics ymeer ca-

MOCTOSITEIbBHO paboTaTh C
y4eOHOIl W CIIpaBOYHOM JH-
TEpaTypoil;  HUCIOJIb30BaTh
CBOWCTBA XHMHUYECKUX BE-

CaMOCTOATENILHO paboTaTh ¢
yu4eOHOH M CIpaBOYHOM JIU-
TepaTypoil;  HCHOJIb30BATh
CBOWCTBA XMMHUYECKUX Be-

3HAQUYUTENIbHBIMU  3aTPYAHEHU-
SIMU CaMOCTOSITENIbHO paboTaTh
C y4eOHOH M CIIpaBOYHOM ITH-
Teparypoi; HCTIOJIb30BaTh

MOCTOSITEIbBHO paboTaTh C
y4eOHOI U CIpaBOYHON JTH-
TepaTypoil;  HCIOJb30BaThH
CBOWCTBA XHMHUYECKUX BE-
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IIeCTB B J1aOOpaTOpHOH U
MPOU3BOACTBEHHON MpPaKTH-
Ke

IIECTB B JIADOpAaTOpHOW W
MPOU3BOJCTBEHHON MPAKTHU-
Ke

CBOIICTBA XUMHUYECKHUX Be-
IIECTB B JIAOOPATOPHOM U TIPO-
W3BOJICTBEHHOM MPAKTHKE

mecTB B J1a0OpaTOpHOH U
MPOU3BOACTBEHHOW MPaKTH-
Ke

b1.6.22-YV.2

OOyuarommiics HE yMeeT
IIPOBOUTH duzuko-
XMMHYECKHE pacyeThl; IMpo-
THO3MPOBATh  HAIpaBJICHUE
CaMOIPOM3BOJIBHOIO IPOTe-
KaHUS IPOLECCOB; IOJIb30-
BaTbCsl OCHOBHBIMHM Heopra-
HUYECKUMHU peaxkTHBaMH,
pacTBOPUTENIAMU M XUMHUYE-
CKOH ITOCYJ101

OO6yuatommuiicst cmabo ymeer

IIPOBOAUTD ¢buzuko-
XMMHYECKHE PacdeThl; MpO-
THO3MPOBaTh  HalpaBliCHUE

CaMOIPOM3BOJIBHOIO IPOTE-
KaHMs TIPOLIECCOB; IOJIB30-
BaThCsl OCHOBHBIMU HeOpra-
HHUYCCKHUMH PCaKTUBAMHU,
pacTBOPUTENIIMU U XHUMHUYE-
CKOH ITOCY101

OOyuaromumiicsi ymeeT ¢ He-
SHAYUTCJIbHBIMA 3aTPYAHCHU-
SMH  TIPOBOAWTH  (PU3UKO-
XUMHYECKHE pPaCueThl; MPO-
THO3UPOBATh HaIlpaBJICHUE ca-
MOTIPOU3BOIBHOTO MTPOTEKAHUS
MPOLIECCOB; TOJIb30BaTHCS OC-
HOBHBIMHA HCOPTaHNUYCCKUMU
peaKTUBaMH, PaCTBOPUTEISIMU
Y XMMHYECKOU MOCYH0MN

OOyuaromuiicss yMeer mpo-
BOJUTH ¢buzuKo-
XUMHYECKHE pacyeThbl; Ipo-
THO3UPOBATh HAMPaBICHHE
CaMOIIPOU3BOJILHOTO TPOTe-
KaHUS TPOLIECCOB; IMOIB30-
BaThCsl OCHOBHBIMHU HeEOpra-
HUYECKUMH  PEaKTHBAMH,
pPacTBOPUTENIIMUA U XHUMHYE-
CKOH ITOCYJ101

b1.b.22 -H.1

OOyuarommiicss He BIaAceT
HaBBIKAMH COBPEMEHHOW XU-
MHYECKOH TEPMUHOJIOTHEH B
00JacTl HEOPTaHWYECKON XH-
MHH, OCHOBHBIMH HaBBIKAMHU
oOpamieHust ¢ J1abopaToOpHBIM
000OpyI0BaHUEM H TIOCYJIOMH;
3HAaHUSIMH 110 TEOPETUYECKUM
OCHOBaM COBPEMEHHBIX METO-
JIOB aHaJn3a

OOyuaromuiicst cnabo Bia-
JICET COBPEMEHHOW XHUMHUe-
CKOH TepMHUHOJIOTHEH B 00J1a-
CTH HEOPraHM4YeCKOW XUMHH,
OCHOBHBIMHM HaBBIKaMH 00pa-
HICHUs ¢ TabOpaTOPHBIM 000-
pPYAOBaHHEM M TOCY/Oi; 3Ha-
HUSIMH TI0 TEOPETHYECCKUM
OCHOBaM COBPEMEHHBIX METO-
JIOB aHaJIH3a

OOyuaromuiics BlageeT ¢ He-
OOJIBIINMHU 3aTPpyAHCHUAMU CO-
BPEMEHHON XUMHUYECKON TEP-
MUHOJIOTHEHN B 00JIacTH HEeopra-
HUYECKOM XWUMHUH, OCHOBHBIMU
HaBBIKaMU oOparieHus ¢ jabo-
paTopHBIM 000OpyZOBaHUEM U
MOCYIOi; 3HAHUSIMH TIO TEeOope-
TUYECKUM OCHOBAM COBPEMEH-
HBIX METOJIOB aHAIIN3a

OOyuarommiicss  cBOOOIHO
BJIQJICET HaBBIKAMU COBpE-
MEHHON XHUMWYECKOU TEPMHU-
HoOJIoTHEH B o0jacTu Heopra-
HUYECKOW XMMHHU, OCHOBHBI-
MU HaBBIKAMU OOpallleHUs C
nabopaTtopHbiM  000pyI0Ba-
HHEM M TIOCYJOW; 3HAHUSIMU
N0 TEOPETHYECKHM OCHOBaM
COBPEMEHHBIX METOJIOB aHa-
am3a

b1.6.22 -H.2

OOyuarommiicss HE BIaAceT
OCHOBHBIMHM TIpHEMaMH pa-
OOTBHI C XUMHUYECKOW IIOCY-
0 U 00OpyIOBaHUEM; Me-
TOJJAMH  BBITIOJIHEHUS  DJIe-
MEHTApHBIX  J1a00paTOPHBIX
XUMHYECKHX HCCIIeOBaHUHN
B obmactu mnpogeccuoHalb-
HOU JIEeATEIbHOCTH

OOyuatomuiicst cnabo Bia-
JICeT OCHOBHBIMH TPUEMaMH
paboThl C XUMHUYECKOW TIO-
Cymoii W 000pYyJOBaHHEM;
METOaMHU BBITTOJTHEHHSI
AJIEMEHTapHBIX J1abopaTtop-
HBIX XUMHUYECKUX HCCIEN0-
BaHUH B oOnactu mpodeccu-
OHAJILHOU NIEITENbHOCTH

OOyuaromuiics BlageeT ¢ He-
6OJ'IBIHI/IMI/I 3aTPYAHCHUAMU OC-
HOBHBIMU TIpHEMaMH pabOThI C
XUMHYECKON Tocynoil u 000-
pPYIIOBaHHEM; METOJaMHU BBI-
MOJIHEHUSI DJIEMEHTAPHBIX J1a-
OOpaTOPHBIX XHUMHYECKHUX HC-
CIIEIOBAaHU B 00JIACTH TIPO-
(dheccroHaIbHOMN NEeITETEHOCTH

OOyuarommiicss  cBOOOIHO
BJIQJICET OCHOBHBIMU IIpHE-
MaMd pPaboOThl C XUMHYeE-
CKOM mocynoi u o0opyno-
BaHMEM; METOJAMH BBIIOJ-
HEHUS dJIEMEHTApHBIX J1a00-
pPaTOPHBIX XUMHYECKUX HC-
cleoBaHWl B obOmacTw
npodecCHOHAIbHOW  fiesi-
TEITHHOCTHU
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS U (MJIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JI51 OLEHKH
3HAHMi, YMeHHUIi, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapPaKTePU3YIOIIMX 3TAI
(¢popmupoBanus komnereHuuii B npouecce ocsoennss OIOII

TunoBbie KOHTPOJBHBIE 3aJJaHHS M MAaTEPUANIBI, HECOOXOAMMBIE JJIsI OIEHKH 3HAHWUN, YMECHHMA
Y HaBBIKOB, XapaKTEPU3YIOIIHNX 6a306blii 3Tan (POPMHUPOBAHUS KOMIETEHIIMN B MPOLIECCE OCBOEHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

Pasneanlu 2

1. Xumust Heopranuyeckas [DIeKTpOHHBIN pecypc] : METOA. yKa3aHus K JJaOOpaTOPHBIM 3aHs-
THUSIM JUIsI CTYICHTOB arpOHOMHYECKOTO (paKynbTeTa OYHOW M 3a04HOUM (hopm oOyueHus /
coct.: T. A. Ilanoga, E. C. Ilectpuxosa ; KOxno-Ypansckuit 'AY, UncTuTyT arposkosno-
ruu. - Muacckoe: Oxno-Ypansckuit 'AY, 2017. - 43 c. : un., Tabn. - bubnuorp.: c. 3 (11
HAa3B.). Mecto xpanenus: Ob HMAD. Jloctyn B  JOKaJbHOM  CETH:
http://192.168.2.40/Books/keaz039.pdf

2. Meronuyeckue yKa3aHus Uil CAMOCTOSITENIbHOW pabOThl MO JUCHUIUIMHE «XUMHS HEopra-
HUYECKasl» ISl CTYICHTOB arpoHOMHYECKOro ¢akyiabTeTa (3aouHas ¢opma oOydeHus )/
coct. T.A. Ilanosa, E.C. ITecrpukona. Uensounck: UI'AA, 2014. 48 c.

3. Heoprannueckas xumusi. MeToau4ecKkue yKazaHusl JIJIsl BBIMIOJHEHUS KOHTPOJIBbHON PabOTHI
Il CTYIGHTOB arpoHOMMYECKOro (akyiabTera (3aouHas ¢popma oOyuenus)/coct. T.A. [la-
HoBa, E.C. Ilectpukosa. Uensounck: UI'AA, MAD, 2015. 32 c.

Pa3znen 3 nucuMminHbI

1. Xumus aHaIMTHYECKas] [DNEKTPOHHBIA pecypc] : METOHA. YKa3aHWs JJIsl CaMOCTOSTEIbHON
paboThI CTYAEHTOB [/ OOYYAIOIIMXCS arpOHOMUYECKOro (haKyJIbTeTa M0 HalpaBICHUSIM:
35.03.04 "Arponomus”, 35.03.07 "TexHoyorus MPOU3BOACTBA U MEPEPAOOTKH CEIbCKOXO-
3siiictBeHHON npoaykiuu'”, 35.03.05 "CanoBonctBo" 3a0uH0i hopmbl 00yueHUs] / cocT. A.
H. Ilokartunogsa ; FOxno-Ypansckuii 'AY, Uucturyt arposkonorun .— Muacckoe: FOxHo-
VYpansckuii 'AY, 2017 .— 14 c. : Tabn. — bubmuorp.: c. 12-13 (7 na3s.) Joctyn u3 jno-
KanbHOM cetu:. http://192.168.2.40/Books/ppm055.pdf

2. XuMus aHanuTUYecKas [DIEeKTpOHHBIN pecypc] : METOJ. yKazaHus K JIAOOpaTOPHBIM 3aHS-
THUSIM JIJIs1 00yJaloIuXxcsl arpoHOMUYeckoro dakynaprera [mo Hanpasiaerusm: 35.03.04 "Ar-
ponomus”, 35.03.07 "TexHonorusi MPOU3BOJICTBA U MEPEPAOOTKH CETbCKOXO3SIHCTBEHHOM
npoaykuuu'', 35.03.05 "CanoBoacTBo" 3a0unoit popmer oOyuenusi] / coct. A. H. ITokarwio-
Ba ; lOxHo-Ypanbckuit 'AY, Uucturyr arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii
TAY, 2017 — 11 C. : TadI Hoctyn u3 JIOKAJILHOM CeTH:
http://192.168.2.40/Books/ppm057.pdf

3. Meronuueckue yka3aHUs K BBITTOJHCHUIO KOHTPOJIBHON pabOThl IO XMMHUU aHATUTHYECKOU
[DnexTpoHHbIi pecypc] : Ay 00ydarouxcsi arpOHOMHYECKOro (aKyabTeTa [0 Hampasiie-
HusM: 35.03.07 "TexHomorus MPOU3BOACTBA M MEPEPAOOTKU CEINHCKOXO3SHCTBEHHON MPO-
nykmun'', 35.03.04 "Arponomus”, 35.03.05 "CagoBoactBo" 3aouHoi (opmbl 00ydeHwus | /
coct. A. H. ITokarunosa ; FOxno-Ypanbckuit 'AY, UacTUTYT arposkosiorun .— Mmuac-
ckoe: FOxno-Ypanbckuit 'AY, 2017 .— 12 c. : Tabn. — bubmuorp.: c. 5-6 (8 Hazs.) . Jlo-
CTYI U3 JIOKAJIbHOU ceTu: http://192.168.2.40/Books/ppm058.pdf

4. Meroanyeckue MaTepHaJibl, ONpeaesIloIHe NPoueAypPbl OLleHUBAHUS 3HAHMI, yMeHHIA,
HABBIKOB M (WJIM) ONBITA /IeSITEJIbHOCTH, XaPAKTEPU3YIOLINX 3TAI
¢dopmMupoBaHus KOMIIETEH U

B nmanHOM paszmene METOIMYECKHME MATEpHaibl, ONPEIEISIOIIME MPOLECIypPbl OLICHUBAHUS
3HaHUH, yMEHUH, HABBIKOB U (MJIM) OMbBITAa AESATEIBHOCTH, XapaKTepu3yIoImux 0a30BbIi 3Tan ¢op-
MUPOBAaHHS KOMIICTCHIIUH T10 IUCHUIUIMHE «XHUMHs HEOPTaHNYECKas U aHAJIMTUYECKas», IPUBELIC-
HbI IPUMCHHUTCIIBHO K KaXXAOMY U3 HCIOJb3YCMBIX BHUIAOB TCKYIICTO KOHTPOJIA YCIICBACMOCTH H
IIPOMEKYTOUHOM aTTeCTalli 00yUYarOIIUXCSl.
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4.1. OueHo4HbIe cpeacTBa s MPOBeICHUs TEKYIIero KOHTPOJIS yCIeBaeMOCTH
4.1.1. Otuer 1o J1aGopaTopHOM paboTe

Otuet mo y1abOpaTopHON paboTe UCHONB3YeTCs I OLCHKM KayecTBa OCBOEHHUS 00yuaro-
IIUMCSI OCHOBHOW Tpo(eccroHaIbHON 00pa30BaTeIbHOW MPOTrPaMMBbI TIO OTAEIBHBIM TeMaM JHC-
muminHbl. ConepkaHue OT4eTa M KPUTEPHUM OLIEHKU oTyeTa (Talll.) TOBOJATCS 10 CBEACHHUS 00y-
qamuxcsd B Havajie 3aHATHHA. OTUYeT OLIEHMBAEeTCsA OLIEHKOH «3auTeHO», «HE 3a4TeHO». OlieHKa
«3aYTEHO» CTABUTCS 00ydaromMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KpPUTEPHUSIM, YCTAaHOB-
JICHHBIM JJIsl TIOJIOKUTENbHBIX OLEHOK («OTIMYHO», «XOPOIIO», «yIOBIETBOPUTENbHO»). OlieHKa
00BsIBIIsIETCS] 00YYaIOLIEMYCsl HETOCPEICTBEHHO TOCIIE CIaYH OTYETA.

HIkana Kpurepumn oneHuBaHusi

- M3JI0)KCHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHUE BBICKA3bIBaTh U OOOCHOBATH CBOU CYXKJIEHHS NPH OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;
- YMCHHE OIIUCBIBATh XUMUYECKUE 3aKOHBI, SIBICHUS U IIPOLECCHI;
- YMEHHE IIPOBOAUTH OIIBITHI U IIUCATh YPABHEHUS PEAKLIUMN.

OlLlEHKa «3a4TEHO»

- OTCYTCTBUE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUM;

- JIONyIEHb! OIIMOKH B OMPEAEICHUN MOHATUI M OMMCAaHUU XUMHYe-
CKUX 3aKOHOB, SIBJIEHUI U IPOLECCOB, UCKAXKEH UX CMBICII, HE PELLIEHBI
pacueTHbIE 331a4u;

- HE3HAHHE OCHOBHOI'O Marepuana y4yeOHOU MpOoTrpaMMBl, JOMYCKaIOTCs
rpyOble OIMOKH B U3J10)KEHUH, B HAIIMCAHUM YPAaBHEHUH peakIMid.

O1eHKa «HE 3aYTEHO»

4.1.2. PaGoTa B MaJbIX IrpyImax

PaGota B ManbIX rpymnmax HOpegocTaBiseT BCEM YYaCTHMKaM BO3MOYKHOCTh JI€HCTBOBATh,
MPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXIMUYHOCTHOTO OOIIEHHS (B YACTHOCTH, BIIaJIcHUE MPH-
€MaMU aKTHBHOTO CIyLIaHMs, BbIPAOOTKH OOLIEro peLIeHHs, pa3pellieHHs] BOZHUKAIOUIUX pPa3HO-
rinacuii). Paboty B rpymnmnax cieayeT HCIoJib30BaTh, KOT1a HEOOXOIMMO PELIUTh MPpodiieMy, ¢ KOTO-
pOH TSKENO CHPAaBUTHCS MHAMBUAYAJIBHO, KOTJIa UMEETCsl MH(POPMaLUs, OIBIT, PECYpChl Ul B3a-
MMHOTO OOMEHa, KOrJa OJHUM U3 OXHJIAEMbIX y4eOHBIX Pe3yJbTaTOB SIBISETCA MPUOOpETEHHE
HaBbIKa pabOThI B KOMaHJIE.

B rpynnax u3 AByX 4elOBEK BBICOKHI ypoBeHb 0OOMeHa MH(OpMaLMeil 1 MEHbIIEe pa3HOra-
CHii, HO BBIIIIE U BEPOSTHOCTh BO3HUKHOBEHUS HANpPs KEHHOCTU. B ciydae Hecoriacusi yuaCTHUKOB
00CyXJIeHHUEe MOXKET 3aliTH B TYMHUK, TaK KaK B TAKOH TpyIIe HE HalAETCsS HU COIO3HMKA, HU apOHT-
pa.

B rpynne u3 Tpex 4eraoBeK ecTh ONMACHOCTh MOJABJIEHUs Oojiee ciaboro wieHa rpynmsl. Tem
HE MEHee I'pYNIbI U3 TPEX YEJOBEK SIBJIAIOTCSA Haubosiee CTAOMIBHBIMU, YYACTHUKH B HUX MOTYT
BCTaBaTh Ha CTOPOHY JPYT APYra, BHICTYNATh B Ka4eCTBE IMOCPEIHUKOB, apOUTPOB, B TAKUX T'PYII-
nax Jierde yjaaKuBaroTCsl pa3HOIJIACHsl.

BooO61ie B rpynmax ¢ 4eTHBIM KOJMYECTBOM WJICHOB Pa3HOIJIACUS yJIaJUTh TPYIHEE, YeM B
IpymIax ¢ HEYETHbIM KOJu4ecTBOM. [Ipyu HedeTHOM cocTaBe rpymIbl MOKHO BBIMTH U3 TYIHUKA ITy-
TEM YCTYIKH MHEHHUIO OOJIBIINHCTBA.

B rpynne u3 natu yenosek 0o0JiblIe BEPOATHOCTh, YTO HUKTO HE OCTAHETCS] B MEHBIIMHCTBE B
OIMHOYKY. B Takoii rpyrmnme 10cTaTOYHO MHOTO YYaCTHHKOB JIJIsl BBIPAOOTKH Pa3IMYHBIX MHEHUN U
IPOAYKTUBHOIO 0OMeHa nHpopMmalueid. B To jxe Bpems y Kax10ro uMeeTcs BO3MOKHOCTh BHECTH
CBOH BKJIaJ B pabOTy, YCHBIIIATh APYTOTr0 U OBITH YCIIBIIIAHHBIM CAMOMY.

ITpu BbIMONHEHUH J1AOOPATOPHBIX PaOOT MO AMCHUILUIMHE PEKOMEH0BAHbI IPYMIIbI 10 2-3 ye-
noBeka. PaboTa B rpymnmax ocymecTBisieTcs IpH MOATOTOBKE, BHITOIHEHUH J1a00paTOpHOM paboThl,
a TakKe MO/IBEJICHUH UTOTOB U €€ CIIauH.

[IIkana 1 KpUTEpUHU OLIEHUBAHUSA Pe3yIbTaTa padOThl B MaJbIX IPYMIIAX MPEACTABICHbI B Ta0-
JMLe
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HIkana Kpurepun ouneHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepualt;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IIEHHs, KPUTUIECKOTO OCMBICIIE-
HUS U BOCIIPUATHS HH(OpMALIUY;

- MarepHual U3J0KEeH I'PaMOTHO, B ONPEICICHHOMN JIOTHYeCKON IMocie-
JI0BaTEIbHOCTH, TOYHO MCIIOIb3YeTCs] TEPMUHOIIOTHS;

O1eHKa «3a4TeHO» - MIOKa3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETHUECKUE TIOJT0KEHHS KOH-
KPETHBIMH [TPUMEPAMH, IPUMEHATH UX B HOBOW CHTYallUU;

- TIPOJEMOHCTPUpPOBaHa C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH KOMIIE-
TEHIIMWA, YMEHUN U HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA-IBE HETOYHOCTH NPH OCBEIIECHUHU BTO-
POCTEIIEHHBIX BOIIPOCOB.

- HE PaCKpPBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- 00HapyXeHO HEe3HaHWE WM HENOHWMaHue OOoINbIIeH, Win Haubosee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOTYIIEHBl OMHMOKH B ONPEACICHUN TOHSATHH, MPH HCIOIH30BAHUH
TEPMHUHOJIOTHH, KOTOPHIE HE KCIIPABIICHBI MOCIE HECKOJBKUX HABOJIS-
IIUX BOIIPOCOB;

- He c(hOPMHUPOBAHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMECHUS U HABBIKH.

O11eHKa «HE 3aUTEHO»

4.1.3. IIpakTUKO-OpUEHTUPOBAHHOE OOYUYEHHE Ha OCHOBE MCCIICIOBAHUS CBOMCTB BEIICCTB
1 XMMUYECKOT0 SKCIIEPUMEHTA

[IpakTHKO-OPHEHTUPOBAHHOE OOYYCHHE MO3BOJSET aKTHBH3UPOBATH MO3HABATEIHHYIO JICs-
TEIHHOCTh O0YYAIOIINXCSI, 33CHCTBOBATh IMOIIMOHAIBHYIO C(hepy, ’KUZHEHHBIH OIBIT, CIIOCOOCTBO-
Barb BKJIIOUCHHWIO OOyYaromuMxcsi B TIO3HaBaTelnbHBIA mporecc. CTpyKTypa IpaKTHKO-
OpPUEHTUPOBAHHOMW 3a7a4¥, BKIIOYAIOIIAs 3HAHWE — TOHHMMaHUE — MPUMEHEHHE — aHAJIU3 — CHHTE3
— OLIEHKY W MHOTOKPAaTHO NMPUMCHEHHAs Ha 3aHATHUSX, MMO3BOJHUT BOOPYKUTH OOYYAIOUIMXCS alro-
PUTMOM pelIeHUS TPOOIEMHBIX 3a/1a4, BO3HUKAIOIIUX B PEATbHON KU3HHU.

[To pesymbraraM paOOTHI BBICTABISICTCS OIEHKA «3a4TCHO» HIIM «HE3a4TeHO». Kpurepum
OILICHUBAHMSI YKa3aHbI HIDKE:

OneHka «3a4TEHO» BBICTABIISIETCSI 00YYAIOMIEMYCsl, KOTOPBIA TIPOYHO YCBOWII MPEIYCMOT-
PEHHBIN TPOTPaMMHBINA MaTepUa; MPABIIBHO, apTYMEHTHPOBAHO OTBETHUJI HA BCE BOIIPOCHI, MOKa-
3aJ1 TIIyOOKHEe CUCTEeMaTHU3NPOBAaHHbBIC 3HAHMSI, BIIA/ICET TIPUEMAMHU PACCYKICHHS: TEOPHIO CBS3bIBA-
€T C MIPAKTUKOH, IPYTUMH TEMaMH JTaHHOTO Kypca; 03 OMIMOO0K BBITIOTHIII TPAKTUIECKOE 3aJaHHe.

OueHka «He 3a4TeHO0» BpicTaBiseTcs o0ydarmeMycs, KOTOPbIA He CIPAaBUJICS C 3a/IaHH-
€M, B OTBETaX JIOMyCTUJ CYIIECTBEHHbIE OMMMOKU. He MOXKeT OTBETUTh Ha IOTIOJHUTEIBHBIE BOIIPO-
CBI, TIPE/ITIOKECHHBIC MperoaaBareseM. LlenocTHOro mpeacTaBIeHus O B3aUMOCBSI3SIX, KOMITOHEHTaX,
HET.

4.1.4. KontponbHas paboTa

KonTponbHast paboTa HCIIONB3yeTCs Uil CaMOCTOSITEIbHOIO OCBOCHHS 00yJaronmxcs o0pa-
30BaTEIbHONM POrpaMMbl o TeMaM AucuuiuinHbl (Heopranmyeckas xumus. Metonudeckue ykasa-
HUS JUISL BBITIOJTHEHUS! KOHTPOJIBHOW PabOThI ISl CTYIEHTOB arpOHOMUYECKOro (akyabTeTa (3a04-
Has popma obydenust)/coct. T.A. [1anosa, E.C. [lectpukoBa. Yensaounck: UI'AA, UAD, 2015. 32 c.
u Meroauyeckre yKa3aHUS K BBIIOJHEHUIO KOHTPOJBHOW padOThl MO XMMUU aHATUTHYECKOU
[DnexTpoHHBIN pecypc] : s 00yJaroIMXCsl arpOHOMHUYECKOTo (hakynbTeTa [0 HAmpaBICHUSIM:
35.03.07 "TexHonmorusi TMPOU3BOACTBA M MEPepabOTKH CEIbCKOXO3IHCTBEHHOM MPOLYKIUH'",
35.03.04 "Arponomus”, 35.03.05 "CanoBoactBo" 3ao0uHoit Gopmbl oOyuenus] / coct. A. H. Iloka-
tunosa ; lOxno-Ypansckuit I'AY, Muctutyr arposkonorun .— Mmuacckoe: HOxHO-Ypanbckuii
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Ay, 2017 .— 12 c. : tabn. — bubmmorp.: c. 5-6 (8 Ha3B.) . JlocTynm U3 JOKAJIBHOU CETH:
http://192.168.2.40/Books/ppm058.pdf)

KonTponbHast paboTa oLleHUBAeTCs OTMETKON «3aUTEHO» WA «HE 3aUTECHO».

OO11ast oLleHKa KOHTPOJILHOW pabOThI CKJIAIBIBAETCS U3 OLEHOK IO OTAENbHBIM 33JaHUsM C
Y4eTOM KauyeCTBa BBHIIOJHEHUS U 0(hOpMIIEHUS pabOTHI.

OTMmeTKa BBICTaBIJIAETCS HA TUTYJIBHOM JIUCTE PaOOTHI U 3aBEPSETCs MOANUCHIO NMPEnoaBa-
TeNns. YPOBEHb KauecTBa MUCHbMEHHOM KOHTPOJBHON paboThl 0OYdYaIOMIMXCsl OMpEAessieTcss C UC-
M10JIb30BaHUEM CIIEYIOIIEN CUCTEMBI OLIEHOK.

«3a4TeHO0» BBICTABISETCS, B CIy4ae ecilu OOydalolMiCs MOKa3bIBAaeT XOPOILWE 3HAHUS
M3Y4EHHOI0 y4eOHOro MmaTepuajga IO NPEeAJOXKEHHBIM BOIIPOCaM; XOPOIIO BJIAJEET OCHOBHBIMU
TEPMUHAMH U MOHATUSAMH; CAMOCTOSTEIHHO, JIOTUYHO U MOCIIEA0BATENFHO U3JIaraeT U UHTEPIIPETH-
pyeT MaTepuasbl yueOHOTO Kypca; MOJTHOCThIO PACKpPBIBAET CMBICI IIpeIaraéMbIX BOIIPOCOB U 3a-
JaHWN; TIOKA3bIBACT YMEHUE (POPMYIMPOBATH BHIBOJIBI M OOOOILEHUS 110 TeME 3a/laHHH.

«He 3a4TeH0» — BBICTABIICTCS IPU HATMYMH CEPbE3HBIX YIYLIEHUH B IPOLIECCE U3JI0KEHUS
MaTepHala; HeyJIOBJICTBOPUTEILHOM 3HAHMU 0a30BbIX TEPMHUHOB U IMOHATHUH Kypca, OTCYTCTBUU
JIOTHKH M TOCJIEA0BAaTENbHOCTH B U3JI0KEHUU OTBETOB Ha IIPEUIOKEHHBIE BONPOCHI; €CIM HE BbI-
MOJTHEHBI OJIMH WJIM HECKOJIBKO 33aJJaHUN KOHTPOJIbHOH paboThI.

KoHTposbHast paboTa, BEITIOJHEHHAss HEOPEXKHO, HE 10 CBOEMY BapHaHTy, 0€3 COOI0ACHUS
MIPaBUJI, MPEABSIBISIEMBIX K €€ 0(OpMIICHHUIO, BO3BpaIlaeTcst 0e3 MPOBEPKU € yKa3aHHEM IMPHYUH,
KOTOpBIE TOBOJATCS 10 00ydaroluxcs. B 3ToM cirydae KOHTposibHas: paboTa BBITOJIHAETCS TOBTOP-
HO.

[Ipu BBIABNIECHWH 3aJaHWM, BHITIOJHEHHBIX HECAMOCTOSATENBHO, MPEoIaBaTellb BIPABE MMPO-
BECTH 3alllUTy oOydarommMmcsi cBoux paboT. Ilo pesymbraTaMm 3amuThl IPENoJaBaTelb BBIHOCHUT
perieHue aub0 0 3auere KOHTPOJILHOM paboThl, 1100 00 €e BO3BpaTe C U3MEHEHWEM BapHaHTa. 3a-
IIMTa KOHTPOJIBHOM pabOTHI MpeanoaraeT CBOOOJHOE BIaJeHHE 00YyJalOUIMMHCS MAaTepUAIIOM, U3-
JIOXXEHHBIM B paboTe M XOpoliee 3HaHNe YUeOHOM JTUTepaTyphl, UCTIOIb30BaHHOW TIPY HAITMCAHHH.

4.2. [Ipoueaypsl U OLlEHOYHBbIE CPEACTBA 1JIs1 MPOBEAEHUS MPOMEKYTOUYHOM
aTTrecTaluu

4.2.1. 3auer

3aueT He MPeAyCMOTPEH YUeOHBIM IJIAHOM.

4.2.2. DK3aMeH

DK3aMeH sBIsAeTCS (OPMOM OIEHKH KauyecTBa OCBOCHHS OOYYalOIIUMCS OCHOBHOM mpodec-
CHOHAJILHOW 00pa3zoBaTeIbHON MPOrpaMMBl MO pasjiesiaM TUCHMILIMHEL. 1o pe3ynabTaram sK3aMeHa
00y4JaromemMycsi BBICTABIISICTCS OILIEHKA «OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIHHO» WU «HE-
YIOBJIETBOPUTEIILHO».

DK3aMeH MO AUCHUILIUHE MPOBOJUTCS B COOTBETCTBUH C PACIHMCAHUEM IMPOMEXKYTOUHOH at-
TECTallUM, B KOTOPOM YKa3bIBAETCSl BPEMS €r0 MPOBEJACHUSI, HOMEp ayJUTOPHUH, MECTO MPOBEACHUS
KOHCYJIbTAllMH. Y TBEPKICHHOE pacliCaHue pa3MellaeTcsl Ha UHPOPMAIIMOHHBIX CTEHaX, a TaKXKe
Ha opUIMaTBEHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUHN ISl MPOMEKYTOYHOW aTTECTAMHM OOYYAIONIUXCS yCTaHABIMBACTCS
pabouyeil mporpaMMoi TUCHHUIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJaIONUXCs B HA4aJle CeMecTpa.

DK3aMeHBI MPUHUMAIOTCSI, KaK MPaBUIIo, JeKkTopamMu. C pasperieHus 3aBeayromero kadeapoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATh MpENoAaBaTenh Kadeaphl, MPUBICUCHHBIA IJIsi MOMOIIA B
npreMe dK3aMeHa. B ciydae oTCyTCTBUS BEAYLIETO MpenoaBaTes SK3aMeH MPUHUMAETCS MPero-
JaBaTelieM, Ha3HAYEHHBIM PaCIOPSKEHUEM 3aBEIYIONIETo Kadeapoil.

[TpucyTcTBHE Ha 5K3aMeHe IMpernoaBaTenell ¢ Apyrux kadenp 6e3 COOTBETCTBYIOILIETO pac-
MOPSDKEHUST PEKTOPa, MPOPEKTOopa Mo yueOHOH paboTe uiH IekaHa (hakyinbTeTa He TOMyCKaeTCsl.

OOGyuaromuecs mpu SBKE Ha dK3aMeH 00s13aHbl UMETh TIPH ce0e 3a4€THYI0 KHUKKY, KOTOPYIO
OHM MPEIBABIAIOT 3K3aMEHATOPY.
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Jns mpoBeneHus sK3amMeHa BeAYLIMM NpernojaBareiib HaKaHyHE IOJIyd4aeT B JeKaHaTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIllaeTCsl B JAeKaHAT IOCJEe OKOHYaHHS MEpo-
MPUSATHUA B JIEHb IPOBEACHUS HK3aMEHA WIIM YTPOM CIEAYIOIIETO JHS.

DK3aMeHbI MPOBOJASTCS MO OMJIeTaM B YCTHOM WJIM MUCbMEHHOM BHJIE, JTMOO B BUJIE TECTUPO-
BaHUA. JK3aMEHAIMOHHBIC OWIIETHI COCTABIISIOTCS IO YCTAHOBIEHHOW (pOpME B COOTBETCTBHUM C
YTBEPKIEHHBIMH Kadenpoil 3K3aMeHAllMOHHBIMU BOIPOCAMU U YTBEPXKAAIOTCS 3aBEAYIOIIUM Ka-
denpoii exxeronHo. B ounere cogepKuTCs 2 TEOPETUUECKUX BOMPOCA U 3aa4a.

DK3aMeHaTOpy MpeAOoCTaBisIeTcs MPaBo 3aJaBaTh BOIPOCHI CBEpX OuIieTa, a Takke MOMHUMO
TEOPETHUYECKUX BOIMPOCOB JaBaTh ISl PEIICHHS 3a7aud W NPUMEPHI, HE BBIXOJSIIUE 33 PAMKHU
MPONJIEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUIIIINHE.

3HaHMs, YMEHUS ¥ HABBIKU O0YYArOIMIMXCS OMPEACISIOTCS OIEHKAMU «OTIUYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJIOBJICTBOPUTEIIBHO», KOTOPBhIC  BBICTABISAIOTCS B 3a4€THO-
AK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0YUaloIIerocs B JICHb dK3aMeHa.

[Ipu mpoBeaeHHH YCTHOTO SK3aMeHa B ayAUTOPHHM HE JIOJDKHO HAaXOIUThCS Oojiee BOCHMU
00yJaromuXxcsi Ha OTHOTO MPETo aBaTes.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOYyYaroIIMICS BhIOMpAET dK3aMEHAIMOHHBIN OWJIEeT B
CIIy9aifHOM TOPSIJIKE, 3aTe€M Ha3bIBaeT (haMUIUIO, UMS, OTYECTBO M HOMEP HK3aMEHAIIMOHHOTO Ou-
neTa.

Bo Bpems sk3amMeHa 00ydaroniyecs MOTyT IMOJIb30BAThCs C pa3pelieHus IK3aMEeHaTopa IMpo-
IrpaMMON JUCIUIUTHHBI, CIIPABOYHOW M HOPMATHUBHOM JTUTEPATYPOU, IPYTUMH TTOCOOUSIMH U TEXHU-
YECKUMH CPEICTBAMU.

Bpems moAroToBku O0TBETa MPH Caye 3K3aMeHa B YyCTHOUM GopMe JOHKHO COCTABIISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUIO 00Y4YaloLIerocs OTBET MOXKET ObITh JOCPOUYHBIM). Bpems orBera — He
oonee 15 MuHyT.

OOy4Jaromuiicst, MCTIBITHIBAIOIINIA 3aTPYJHEHHS MPHU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY
UM OHIIETy, UMEET MPaBO Ha BHIOOP BTOPOTO OHIIETa C COOTBETCTBYIOLIUM IIPOJIEHHEM BPEMEHU Ha
noaAroToBKy. [Ipy okoHYATETPHOM OLIEHWBAHWU OTBETA OIEHKA CHIKAETCS Ha oauH Oai. Beigaua
TPEThero OusieTa He pa3perIaeTcs.

Ecnu oOyuaromuiicst SBUJICS HA DK3aMEH, W, B3sB OWJIET, OTKA3aJICS OT MPOXOKICHHS aTTe-
CTallUM B CBSI3U C HEMOATOTOBJICHHOCTBIO, TO B BEIOMOCTH €MY BBICTABJISIETCS OIL[CHKA «HEYJIOBIIE-
TBOPHUTEIHHO».

Hapymenue AuCUMIINHBI, CIUCBIBAHHWE, HCIONb30BaHUE OOYUYaIOIIUMUCS HEpa3pelleHHbIX
MEYATHBIX U PYKOIMHCHBIX MAaTepUATIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTHX BHUJIOB JTUYHONH KOMMYHHUKAIIMOHHON U KOMITBIOTEPHOU TEXHU-
KM BO BpeMs aTTECTAIIMOHHBIX HCIBITAHWN 3ampelieHo. B ciayyae HapylieHus 3TOro TpeOOBaHUS
npenojaBaTesib 00s3aH yAaIUTh 00y4aromierocss U3 ayAUuTOPUH U MPOCTaBUTh €MY B BEJIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIBHO».

BricTaBneHne OIEHOK, MOJYYEHHBIX NMPU MOJBENCHUH PE3YyIbTaTOB MPOMEXKYTOUHOH aTTe-
CTallH, B 3a4€THO-3K3aMEHAI[MOHHYIO BEJIOMOCTb U 3aYETHYIO KHUYKKY ITPOBOJIUTCS B IPUCYTCTBUU
camoro oOyuarouierocs. [IpenogaBaTenu HecyT MEepCOHAIbHYIO OTBETCTBEHHOCTH 332 CBOEBPEMEH-
HOCTh M TOYHOCTb BHECEHHUS 3alucedl O pe3yibTaTax MPOMEXKYTOUYHOW aTTECTAallMd B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4E€THbHIC KHIKKH.

HesiBka Ha sKk3aMeH OTMeuYaeTcs B 3a4E€THO-PK3aMEHAIMOHHON BEAOMOCTH CJIOBaMHU «HE
SABHIIC».

Jliist oOyuaronuxcsi, KOTOpble He CMOTJIM CIaTh SK3aMEH B YCTAHOBIIEHHBIE CPOKH, Y HUBEP-
CUTET yCTaHaBIMBAET MEPUOJI JUKBUIAINH 3aI0JDKEHHOCTU. B 3TOT mepuoj npenoaBaTenu, mpu-
HUMAaBIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEH, Korja OHH OyIyT MpUHUMATH 3a-
nomxkeHHocTH. MHpopmanns o TMKBUAAIMU 33JOJ’KEHHOCTH OTMEYAeTCsl B SK3aMEHAIIIOHHOM JIH-
CTE.

OO6yyaromumcsi, TOKa3aBIIUM OTJIMYHBIE U XOpOIINWE 3HAHUS B TEUCHHE CEMECTpa B XOJE
MOCTOSIHHOTO TEKYIETO0 KOHTPOJISI yCIIEBAEMOCTH, MOXKET OBITh MPOCTAaBJIICHA 3K3aMEHAI[MOHHAS
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OIICHKAa OOCPOYHO, T.C. 663 caadyu 5K3aMCHaA. OI.[GHKa BBICTABJISICTCA B SKSaMeHaHI/IOHHBIﬁ JIUCT UIIN
B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jinga ¢ OrpaHUYCHHBIMU BO3MOYKHOCTAMU 3J0POBbs, MOI'YT CAABATh 9K3aMCHBI B
MEKCECCHUOHHBIN MEPUOJ B CPOKH, YCTAHOBJICHHbIC MHAWBUIyaJbHBIM yueOHBIM Iu1aHOM. VHBamm-
Abl W JiMIa C OTpPaHUYCHHBIMHU BO3MOXHOCTAMH 3J0POBbs, HMCIHONIHNC HAPYIICHHUA OIOPHO-
JBUTATEIBHOTO afmapara, J0MyCKaloTCs Ha aTTECTallUOHHBIE UCIIBITAHUSI B COMTPOBOXK/ICHUU acCH-
CTE€HTOB-COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeAeHHs] MPOMEXYTOUYHOM aTTecTaluu AJii OCOOBIX CIy4daeB H3JIOKEHA B
«[TonoxeHnn 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOW aTTECTAllMH O0YJarOIIUXCS
o OIIOII 6akamaBpuara, crienuanurera u Maructparypsl» @I'bOY BO HOxno-Ypanbckuit [AY
(2016 1.).

Hlkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YUYAIOUIEroCs MPECTABICHbI B TAOIHIIE

IIxkana Kpurepun onenuBanuns

BCECTOPOHHEE, CUCTEMATHUECKOe U TITy00KOe 3HaHUE MPOrPaMMHOIO Ma-
Onenka 5 Tepuasia, UCUEpIbIBAOIIEE, IPAMOTHOE U JIOTUYECKU CTPOMHOE U3JI0XKE-
(0TIIMYHO) HUE TEOPETUUYECKOTO MaTepuasa, MpaBuibHas (HOPMYIUPOBKA OIpeeIie-
HUM, B OTBETE UCIIOIB3YETCS TOTOIHUTEIbHBIA MaTepHall.

MOJIHOE 3HaHHE MPOTrPaMMHOI0 MaTepuana, MoclieoBaTeIbHOe, TPaMoT-
Onenka 4 HOE€ U JIOTUYECKH CTPOHHOE M3JI0KEHUE Marepuana, 6e3 CyIeCTBEHHbIX
(xopor11o) HETOYHOCTEW B OTBETE HA BOMPOC. HAIMYUE MATO3HAUYUTENIBHBIX OUITMOOK
WIM HEAOCTAaTOYHO ITOJIHOE PACKPBITUE COJEPKaHUE BOIPOCA.

3HaHHE OCHOBHOTO MPOTPaAaMMHOI0 MaTepuaia B MUHUMAILHOM 00beMe,

Ornenka 3 IIPU OTBETE HA TIOCTABJICHHBIA BOMPOC JOMYIIEHBI HETOYHOCTH, HEJIOCTA-
(YOOBIETBOPUTENBHO) | TOYHO MpaBUIbHBIE (OPMYTUPOBKH, HAPYIICHHUE JIOTHUECKOM IMOCIEn0-
BaTEJIbHOCTH B U3JIOKEHUHU MTPOTPAMMHOTO MaTepHaa.

Onenka 2 npo6esbl B 3HAHUAX OCHOBHOTO IIPOTPAaMMHOT'O MaTepHaia, CyIIEeCTBEH-
(HEeyIOBIIETBOPUTEIBHO) | HbIE OIIMOKY MPH OTBETE Ha BOIPOCHI

Bonpocsl Kk 3k3ameHy
1. Tlepmommueckwuii 3axoH JI.M. MenneneeBa. CoBpemeHHass GOpMyYIUPOBKA 3aKOHA. 3HAYCHHUE
MEPUOINYECKOTO 3aKOHA JJIsI XUMHUH.
[TonsiTHE XUMUYECKON TEPMOJNHAMUKHU. TepMOIMHAMUYECKHE CUCTEMBI.
TemnoBbie 3¢ dexThl peakuuil. JHTaNbNNA CUCTEMBL. 3akoH ['ecca.
DHTPOIHUS CUCTEMBI.
CBobonnas sueprus ['nd6ca kak ¢pyHkuus coctossHus BemecTBa. AG, Kak NMpUYMHA MPOTE-
KaHUs CaMOTIPOU3BOJIbHOM pEAKIIHA.
CoBpeMeHHast MOJIeb COCTOSIHUS 3JIEKTpoHa B aToMe. KBaHTOBbIE unca.
[TpuHIMIIBI 3aMOIHEHUS] JIEKTPOHHBIX OpOUTaei aToMa B OCHOBHOM COCTOSIHUM: IIPUHIIUIT
[Maynu, npaBuno XyHna, npaBuiio KiedkoBCKOro. DJIEKTPOHHBIE €MKOCTH oOpOuTanei,
YPOBHEU M MOTYPOBHEM.
Tunbel XUMUYECKUX CBSI3€i: KOBAJICHTHAsI, HIOHHAs, METAJUIMUECKasi, BOJIOPOIHAS.
9. XapakTepucTuka CBsi3ed: 3JIEKTPUUYECKHE TUIOJIbHBIE MOMEHTHI, 3 (EeKTHUBHBIEC 3apsiibl
aTOMOB, HAINPaBJIEHHOCTh U HACBIIIEHHOCTb, SHEPTUS U JIJTMHA CBS3H.
10. Onpenenenne NOHATUS «KOMIUJIEKCHBIE COEAMHEHUS». OCHOBHBIE TOHATHUS KOOPAUHAIIUOH-
HOU TEOPUH.
11. Baxxgenmye THOBI KOMIUIEKCHBIX COEIUHEHUI.
12. TlpuunHbl 00pa3oBaHUs BOJHBIX PACTBOPOB. | OMOTEHHBIC U T€TEPOTCHHBIE PACTBOPHI.
13. CriocoOBI BRIpaKEHHS COCTaBa paCTBOPOB.
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14.
15.
16.
17.
18.
19.

20.

21

23.
24.
25.
26.
27.

28.
29.

30.

31.

32.
33.
34.
35.

36.

37.

38.
39.
40.

41.
42.

43.
44,
45.

46.
47.
48.
49.

OnexTpoautsl. CBOMCTBA paCTBOPOB JIEKTPOIUTOB.

I'maponus coneit. Tunsl rugponusa.

[TonsiTHEe 0 cKOpOCTH XUMHUYECKOU peakiuu. OCHOBHBIE (PAKTOPBI, BIHSIONINE HA CKOPOCTh
peakuyu. OCHOBHOM 3aKOH KUHETHUKH.

3aBHUCHUMOCTh CKOPOCTH XMMHYECKOH peakimuu OT TemmepaTypsl. [IpencraBnenue o6 sHEp-
TUU aKTUBAIUH, SHEPTETHIECKOM Oapbepe M MEePeX0qHOM SHEPTeTHUYECKOM KOMILICKCE.
Kunernueckass xoHuenuus paBHoBecusi. Koncranta paBHoBecusi. CMelleHHUE paBHOBECHs
MpY U3MEHEHUHU KOHIIEHTpaluu, TemnepaTypsl U nasienus. [Ipunmun Jle-1larense.

OOm1ast xapakTepucTHKa 3JeMeHToB rpynmsl IA. Bogopon (n3oTormsl, nonydenue, pusnye-
CKHE ¥ XHMMHYECKHE CBOMCTBA).

Bopna, reomeTpus u CBOKCTBA €€ MOJIEKYJIbl. XHUMHUYECKHE CBOWCTBA BOABL. Boxa kak pac-
TBOpUTENb. Bosia B CETbCKOM XO035ICTBE.

. [lepokcun Bogopoa.
22.

XHWUMHUYECKUE CBOMCTBA IIETOYHBIX METAJIOB. Kayinil Kak aneMeHT nutaHus pactenuil. Ka-
TMifHbIe yIOOpeHus.

dusnyeckre 1 XUMUYECKHE CBOMCTBA KAJIbIIMA U Mardus. Mx Ononornyeckoe 3HaYEHUE.
du3ndecKkue U XUMUYECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

Kucnoponnsie coemuuenust 6opa: oKkcua, OOpHast KUCIOTa, TOJUKUCIOTH 00pa, UX COJIU.
duznyeckre 1 XUMHUUECKHNE CBOMCTBA METAJIJIMUESCKOT0 alTIOMHUHUS.

Okcuapl U THAPOKCUIIBI aTIOMUHUS, Pa3HOOOpa3ne WX CTPOCHHS, aM(POTEPHOCTh ITUX CO-
€AMHEHUH, peaKMy UX B3aUMHOTO MPEBPALICHUS.

XUMHST HEOPTaHUIECKUX COCTMHEHUM YTIIepo/ia: YIIIEKUCIIOro ra3a U €ro MPOU3BOIHBIX.
3HavueHHE COeIMHEHUI yriaepoJa B CelIbcKOM Xo3siiicTBe. KpyroBopoT yriepona B mpupoJe.
TomnmBHAs YHEPTETHKA, TOTUMEPHI. DKOJIOTHYECKUE aCTIEKTHl XMMHH YIIIepO/a.

Xumus coeMHEeHUN KpeMHUs. KpeMHe3eM, CUITUKAThl U aTFOMOCHIIMKATHI KaK MoYBooOpa-
3YIOIIAE MUHEPAJIBI.

Oco0eHHOCTH XMMHH TepPMaHMsl, 0JI0Ba U CBUHIA. [I[pUMeHeHne ITHX 3JIEMEHTOB U UX CO-
eqUHEHNN. DKOJOTruUecKas OacCHOCTb COSIUHEHUN CBHUHIIA.

XHUMHS MOJIEKYJIIPHOTO a30Ta.

XUMHSI aMMHUaKa U €T0 MPOU3BOTHBIX.

XHUMHS OKCHJIOB a30Ta, a30THOM KMCIIOTHI M €€ COJICH.

docdop, amtorpornHsie MoauduKamuK, GU3NIECKUE U XUMHYECKHE CBOMCTBA MOJICKYJISP-
Horo ¢ocdopa.

OptodochopHas kucmoTa u ee conu. 3HaueHue Gocdopa kak memerTa nuranus. Dochop-
HBIE YJI00peHusl.

DuU3NYECKUE U XUMHYECKHE CBOMCTBA KMCIOPOJa. DKOJIOTHYECKas pojlb KUCIOpOJa U 030Ha
aTMoc(hepsl.

CoenuHeHus cepsl ¢ BOJOPOAOM U KuciopoaoM. CepHasi KHCIIOTa, CYIb(aThl.

CepHUCTBIH Ta3, CepHHUCTAsI KUCIOTA, CYIb(GUTHL. CepoBOJOPOI U TOTUCYITh(AHBL.
DNEeKTPOHHOE CTPOCHUE aTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB TaJiore-
HOB B noarpymnme. Coenunenus ¢ropa.

XJ10poBOAOPO, coigHas kuciora. CoeuHEHHS XJIOpa C KUCIOPOAOM M UX CBOMCTBA.
Xumus 61aropoHBIX T'a30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XMMUYECKHX U (PU3NYECKHX
CBOICTB).

CemMeiicTBO Kene3a.

Xumus Maprasia (OKCUJIbl, THAPOKCUbI, KUCIOTHI, COJIN).

Oco0eHHOCTH XUMHUH XPOMa; €r0 BaKHEUIINE COSAMHEHHs (OKCHUIBI, THAPOKCHUBI, KUCIIO-
TBI, COJIHN).

XuMust MU U €€ COeUHEHUN (OKCUIbI, TUAPOKCHUIBI, COJIN).

[Ipenmer, 3a1aun 1 3HAYEHNE AHATUTUYECKON XUMHUHU.

Hcropus pasBUTHS AaHAIUTUYECKON XUMUMU.

Knaccudukamnms MmeTonoB aHaau3a.
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50. To4HOCTh aHATTUTUYECKUX ONpPEACICHUI.

51. TeopeTnyeckne OCHOBBI aHATMTHYECKOW XUMHH: 3aKOH JIEHCTBYIOIIUX MAacC. TEOPHUS DJIEK-
TPOJIUTUYECKON AUCCOLMALIMH, TPOTOJUTHUECKASI TEOPHUS.

52. Beruuciienne pH pacTBOpOB CHIIBHBIX M CITA0BIX KUCIIOT M OCHOBaHU. BbiBo hopmyst.

53. Bydepusbie pacTBOpHI, NX IpUMeHeHHe U pacueT pH.

54. XuMuueckoe paBHOBECHE B TeTEpOreHHbIX cucteMax. [1P, ero mpumenenue.

55. CriocoObl BhIpaK€HUSI KOHLIEHTPALMM PACTBOPOB: MPOIEHTHAS, MOJIApHas, HOpMallbHasd,
THUTP, MOJIJIbHAsA KOHLICHTPALIUH.

56. OcHOBBI IpaBUMeTpUUecKoro aHanusa. CyTb MeTOJa, IPUMEHEHHE, YCIOBUS IIPOBEICHUS.
Ocaxxnaemas ¥ rpaBUMeTpudeckast pOpMbl.

57. IloaroToBka BellecTBa K rpaBUMeTpruueckoMy aHanu3y. HaBecka. Ilepexpucrammsanus.

58. PacTBOpeHUE U OCaXKIECHUE B TPABUMETPHH.

59. ®unpTpoBaHuEe, BHICYIIMBAHNE U IPOKAIMBAHKE, BEIUUCICHHS B TPABUMETPUU.

60. OcHOBBI TUTpUMETpUYECKOTO aHanu3a. CyTh, MPUMEHEHNE, YCIOBUS MMPOBEACHUSI.

61. PacTBOpBI B TUTPUMETPHH.

62. Knaccudukanus metooB TuTpuMeTpun. CyTh KaKI0M TPYIIIBI METOOB.

63. O01mue npueMsl TUTPOBAHHUSL.

64. XapakTepucTuka METOJI0B HelTpanu3amnuu. [IpoBenenre, mpuMeHeHNEe U 3HaYCHUE.

65. KpuBble TUTpOBaHUS, UX IOCTPOEHUE U IPUMEHEHHE B aHAIIMTHKE.

66. nqukatopsl, UX MPUMEHEHHE U CBOMCTBA. Teopuu HHANKATOPOB.

67. XapakTepuCTHKa METOA0B KOMIIJIEKCOHOMETPHH.

68. OCHOBBI OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX METOAOB aHanu3a. Kiaccudukauus 3tux me-
TOJIOB.

69. XapakrepucTuka nepMaHraHaTOMETPUH, HOJOMETPUH U XPOMATOMETPHUH.

70. XapakTepucTruka METOJIOB OCAKICHUS

3agauu K IK3aMeHy

1. B kakoMm 00beMe BOJHOTO pacTBOpa XJIopua Kaiuus ¢ MaccoBoi fgoner 10% comepxutcst
2,5t KCI? ITnotHOCTH pactBopa 1,063 r/cm?.
2. Onpenenure MOJIIPHYIO KOHLIEHTPALMIO paCTBOPA, MOIYYEHHOIO IIPU PACTBOPEHUH CYJIb-

(dara nHatpus maccoit 42,6 T B Boge maccoi 300 T, eciii IIOTHOCTh MOJIYYE€HHOTO pacTBOpa paBHa
1,12 /M.
3. Kak noBnusieT ymeHbIlIeHHE JaBICHNS Ha PAaBHOBECHE B PEAKIIUAX:
a) NoOs4 - 2NO»
6) 2NO + Oz - 2NO»
B) 3Fe203x) + COr) - 2Fe304x) + CO2r)?
4. K pactBopy Maccoii 250r, MaccoBast 10J1 cojid B KOTOpoM cocTasiisgeT 10%, npununm Boay
00béMoM 150mu1. [IpHHSB TUIOTHOCTH BOABI PaBHOM 1T/MJI, OTIpEIEIIUTE MaCCOBYIO JIOJIIO COJIU B
MOJIy4YEHHOM PacTBOpE.
5. [Tpu onpenenéHHbIX YCIOBUSAX peaKklus XJIOPOBOIOPOAa C KUCIOPOIOM SABIIETCS 00paTh-
moii: 4HClqy + Oz — 2Clw + 2H20, AH = -116,4x/Ix
Kaxkoe BiusiHue Ha paBHOBECHOE COCTOSIHUE CUCTEMBI OKAXKYT:
a) yBeJIMUEHUE J1aBIICHUS;
0) TOBBIILICHHE TEMIIEPATyphl; B) BBEACHHUE KaTalu3aTopa.

6. MeTomoM 3eKTpoHHOTO OanaHca noaoepuTe KO3 OUIIMEHTH B CXeMe OKUCTUTETHHO-
BoccraHoBuTenbHOU peakiuu: Nal + NalOs + HoSO4 - I + NaxSO4 + H2O
7. [TomyyeHHOE ypaBHEHHE MEPEMUNITUTE B MOHHOM U COKPAIIEHHOW HOHHOHN (hopmax.

HazoBure  kommiekcHele — coeauHenms: a)  [CrPOs4(NH3)3];  6)  [Cu(SCN)2(NHsz)2];
B) Ba[Cr(SCN)4(H20)]; 1) Fes[Fe(CN)s]3; 1) [Pt(NH3)4](NO2)2.

Omnpenenure CTENCHH OKUCICHHSI KOMILIEKCOOOpa30BaTesei B COeTMHECHUSX.

8. HaiitTu MonsipHyt0 1 HOpMalibHYI0 KOHIIeHTpanuto 10%-noro pactsopa HNO3 (ioTHOCTH
pactBopa 1,05 r/mn).
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9. CocraBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUSI TUAPOIN3a HUTpATa AIIOMUHUS U alleTara
HaTpUsl. YKaKUTE peaklnio cpelibl B pacTBope coiu. HanuiuTe BoIpaskeHus 111 KOHCTAHTbHI TH/I-
poinza
10.  Kakue 13 nepeurciaeHHbIX BEIECTB U 3a CUET KaKUX 3JIEMEHTOB MPOSBIIAIOT OOBIYHO OKHC-
JTUTENbHBIE CBOMCTBA M KaKHe BOCCTAHOBUTENBbHBIE? YKa3aTh T€ U3 HUX, KOTOPHIE 00JIaal0T OKHC-
JINTENIEHO-BOCCTAaHOBUTEILHOU ABOMcTBEHHOCTRLIO: NH3, HoSO4, MnO,, KMnO4, HNO2, KoMnOy,
HNOs, H»S, H>SOs.
11. Onpenenuts TEPMOAMHAMUYECKYIO BO3MOXHOCTD Pa3JI0KeHUs MPY KOMHATHOW TeMIeparTy-
pe CIeNYIOIUX BEUIECTB:

a) NHsNOs3) = N2oOy + 2H20(

06) (NH4)2CO3(r) = 2NHj3(r) + CO2¢r) + H2O(r)
12. O6pa3er u3BectHsika Maccoit 0,5t 06paboTanu CONTHON KUCIOTOM, PHU ATOM BBIJIEITHIIOCH
75Mn yriekucnoro raza. Onpenenure MacCOBYIO OO KapOoHaTa KalblUsi B JaHHOM o0Opasiie u3-
BECTHSIKA.
13.  CoctaBuTh 37EKTPOHHBIE U Tpaduueckue Gpopmyinsl aToMa Br u mona A
14. Onpenenute MOJAPHYIO KOHIIEHTPAIMIO paCTBOPA, MOJIYYEHHOIO MPH PACTBOPEHUU CYJIb-

¢ara natpus maccoii 42,6r B Bojge Maccoit 300r, eciu MI0THOCTH MOJIYYEHHOT'O PacTBOpa paBHa
1,12r/m1.

13+

15. B Boxe maccoii 400r pacTBopmin cepoBoAOpoa 00bEMOM 12Mi1 (HOpMaIbHBIE YCIOBHUSA).
Omnpenenure MacCOBYIO OO CEPOBOIOPO/A B PACTBOPE.
16. Cmech METHBIX U MarHUEBBIX OMMIIOK Maccoi 1,5T 0OpaboTanu U30BITKOM CONISTHOM KHCIIO-

ThI. B pe3ynbrare Beiaenuics Bogopo 00béMoM S60Mi (HopMmanbHbIe yenoBus). OnpenenuTe Mac-
COBYIO JIOJII0 MEAM B CMECH.

17. 3aKkoHYHMTE YpaBHEHUS peakiuii. PacctaBbTe KO3(hPUITMEHTEHI.

a) FeSO4 + KMnO4 + H2SO4 — ...

0) NazS + KoCroO7 + HoSOs - S+ ...

18. Haiitn MonsipHyto 1 HOpMalibHYI0 KoHIIeHTpanuto 10%-noro pactsopa HNOs3 (ioTHOCTH
pactBopa 1,05r/mi).
19.  CocraBpTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOJIM3a HUTPATa aIlOMUHMS U alierara

HaTpus. YKaKUATE PEAKLHUIO CPellbl B pacTBOpe coJid. Hanuimumre BbIpaskeHUs 111 KOHCTAHThI THI-
poJn3sa.

20.  IIpu nomHOM cropaHMHu 3TUJIeHA (¢ 00pa30BaHUEM KHUIKOH BOJbI) BELACTHIOCH 6226K /K.
Haiitt 00bEM BCTYNHUBIIETO B PEAKIIAIO KUCTOPOAa (YCIOBHSI HOPMaJIbHBIC).
21.  Ckopoctb xumuueckoit peakuuu 2NO(r) + Oz = 2NOor) IpU KOHLEHTPALUAX pearupyro-

mux BemiectB [NO]=0,3moub/1 u [02] 0,15momb/1 coctaBuna 1,200 momns/nldex. HaiiTu 3Ha4ueHMEe
KOHCTaHTBI CKOPOCTH PEaKIUH.

22. [Tpu cmemennu ra3000pa3HbIX BemecTB A u B mpoTekaer xumuueckas peakius: 2A + B =
2C + J1. 3BecTHO, 4TO Yepe3 HEKOTOPOE BpeMsl TIOCTIe Hayala Peakiui KOHIICHTPAIH BEIIECTB
coctaBmid: [A] = 2mons/m; [B] = 1momaw/n; [C] =1,6 Mosb/i1. BEIYUCIUTS MCXOIHBIE KOHIICHTPAITUN
BemecTB A u B.

23. Haiitu mpouieHTHYI0 1 MOJIsIpHYIO KoHIIeHTpanuu 0,31 pactBopa H3PO4 (mmmoTHOCTH pac-
tBOpa 1,011/™M1)
24.  CocrtaBbTe HOHHBIEC U MOJIEKYJISIPHbIC ypaBHEHUS TUIPOJIN3a HUTpaTa MeIu U KapOoHaTa

Kanus. YKaXHUTe PeakIHIo Cpeibl B pacTBope cosid. Hanuimmre BelpakeHUs! UIsl KOHCTAHThI THIPO-
m3a.

25.  PaccuuTaiite 00beM pacTBopa cepHoil kucnothl (MaccoBast noist H2S04 8%, nnotnocts 1,05
/M), KOTOPBIN MOTPEOyeTCs IJIsi MPUTOTOBJICHHUS] PACTBOPAa C MAaCCOBOM JOJEH CEpHOM KHUCIOTHI
2% obwvemoM 400 mu (motHOCTh 1,01 T/MIT).

26. B Boze maccoit 1000 r pacTBopuiu Cynb(ar Kaaus KOJIMYECTBOM BELeCTBa 2 MOJIb. Brrumc-
JIUTE MacCOBYIO JIOJ0 PACTBOPEHHOI'O BEIIECTBA.

27. K pactBopy cepHO# kucinoThl o0bemMoM 250 mu (maccoBas nonst H2S04 12%, mioTHOCTH
1,08 r/min) mpunmim Bogy maccoit 120 r. PaccuuTaiiTe MacCoBYIO JOJI0 CEPHOM KHUCIOTHI U3Y4YEH-
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HOM pPacTBOpE.

28.  PaccumTaiiTe KOJMYECTBO BEIIECTBA TUIPOKCUIA HATPHUS, KOTOPBIM MOTPEOYETCS ISl TPUTO-
TOBJIEHHsI pacTBopa Maccoit 60 r ¢ maccoBoil nosel menoun 15%.

29. K pactBopy conu maccoit 250 r (maccoBas nons 10%) npunmnu Boay odbemom 150 mi
(mtotHOCTH 1 I/MIT), OIIpeienuTe MacCOBYIO JOJIIO0 COJIU B IOJIyYEHHOM PacTBOPE.

30. OmnpenenuTe Maccy COJM U MacCy BOJIbI, KOTOpPbIE MOTPEOYIOTCS JII TIPUTOTOBJICHHS pac-
TBOpa 06beMom 120 mut (tutoTHOCTH 1,1 T/MIT) ¢ MaccoBoit goneit conu 15%.

31. Kaxkoit 06bem pactBopa ruapokcuaa kanus (maccoass nonst KOH 12%, mnotnocts 1,11
r/Mi1) Hafo TPUIKTE K Boje Maccor S00 1, 4ToObl MOTyuuTh pacTBop ¢ MaccoBoit noneit KOH 5%?
32.  XmopoBogopoa odbemMoM 5,6 1 pactBopuiau B Boje maccoir 500 r. Berancnure maccoByro
nomo HC1 B mosyueHHOM pacTBope.

33. K pactBopy comu maccoit 250 r (maccoBas nonst 10%) nmpwmanu Boxy oobemom 150 mut
(mtotHOCTH 1 I/MIT), OIIpeenuTe MacCOBYIO JOJIIO0 COJIU B IOJIy4YEHHOM PacTBOPE.

34. B Boae maccoit 400 r pacTBOpuiIM cepoBOIOpoa 00BeMOM 12 M1 (HOpMaIbHBIE YCIIOBHS).
Omnpenennure MacCOBYIO JOJIIO CEPOBOAOPOJA B IOIYYEHHOM PACTBOPE.

35. PaccuuTaiite Maccy BoAbI U pacTBOpa ¢ MaccoBOM goJiei xjmopuaa marausa 20%, KoTopelie
noTpedyIOTCs I MPUTOTOBIEHUs pacTBopa Maccoit 300 T ¢ maccoBoit noneii MgClz 4%.

4.2.3 KypcoBoii mpoekT/KypcoBasi pabota
KypcoBoii mpoekT/KypcoBasi paboTa He PeyCMOTPEHBI YIEOHBIM IJIAHOM
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JMCT PETUCTPALIMY U3MEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX]

HOBBIX | aHHYJIMPOBAHHBIX

OcHoBaHue U1 BHECEHUS N3MEHEHUHN

IMonamuce

PacmmgpoBka
HOJITHACH

Jlata BHeCe-
HHS U3MEHE-
HUA
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