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Pabouas mporpamMma JHCIIMIDTHHBL « XUMES HEOPraHUYECKas H AHAIMTHIECKAT) COCTAaBICHA
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1 [Inannpyemble pe3yabTaThl 00y4eHHs M0 JUCIHUIINHE,
COOTHECEeHHbIE C INIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OINOIT
1.1.  Ilens u 3amauvl JUCHMILIAHBI

bakanasp o HampasiaeHuto moarotoBku 35.03.07 TexHomorus Mpon3BOACTBA U TIEPEpadOT-
KH CEJIbCKOXO03SUCTBEHHON MPOAYKIIUU JTOJKEH OBITH TOJITOTOBJICH K CIEAYIONIUM BHIaM Mpodec-
CHOHAJIbHOW JEATEJIbHOCTH: HAyYHO-HUCCIIEIOBATEIBCKOM, KaK OCHOBHOM, MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOW U OPraHU3al[MOHHO-YIIPABIEHYECKOM.

Heap aucuunauHbl — chopMHUPOBaTh Y OO0YYAIOMIMXCS 3HAHUS, MPAKTUUECKUE YMEHHS U
HAaBBIKM MO XMMHUHU OOIIEH, HEOPraHUYECKON M aHATUTHYECKOW, KOTOPBIA HEOOXOIUMBI JJISl YCBOCHUS
IpOGUIUPYIOMUX TUCIUIUIHH, 00eCTIeYNBaId TOHUMAaHUE U OCBOSHHE METOI0B aHAJIM3a M 3aKJa/bIBa-
au Gasuc s MOCIEAYIoIeH MpaKTHYeCKOil paboThl B COOTBETCTBUM C ()OPMHUPYEMBIMH KOMIICTCH-
LUSMU.

3agaum AUCHUILIHHDIS

— TOJYYHUTh 3HAHUS 10 TEOPETHYCCKHMM OCHOBAM XHMHH U CBOMCTBAM Ba)KHEHIIMX OMOTCHHBIX H
TOKCHYHBIX XUMHUYECKHUX 3JIEMECHTOB M 00pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX HEOPraHUYECKHX Be-
IIECTB, HAy4YUTh MpECKa3blBaTh BO3MOXKHOCTh W HAIpaBJICHHE MPOTEKAHUS XUMHUYECKUX PCaKIUi,
yCTaHABJIMBATh B3aMMOCBS3H MEXKIY CTPOCHHEM BEIECTBA U €r0 XMMHYECKUMH CBOMCTBAMH, IOJIb30-
BaThCsS COBPEMEHHOW XHMHUYECKOW TEPMHUHOJIOTHEH, BBIPAOOTATh YMEHHS IOJIb30BATHCSA MPOCTECUIITHM
J1a00PaTOPHBIM 000PYIOBAaHUEM, XMMHYECKOW MOCYIOH W HM3MEPUTEIBHBIMU MPHOOpaMHU, MPUBHUTH
HaBBIKH PAacYeTOB C MCIOJb30BAHMEM OCHOBHBIX MOHATHH M 3aKOHOB CTEXHOMETPHH, 3aKOHA JCHUCTBY-
IOIIMX MAacc, MOHATHH BOJOPOJHBIN M THIPOKCHIBHBIA TMOKA3aTeld U PAcyeTOB, HEOOXOAMMBIX IS
MIPUTOTOBJICHUSI PACTBOPOB 3aJ[aHHOTO COCTARBa;

— TI03HAaKOMHTb C OCHOBAaMH COBPEMEHHBIX METOJIOB XMMHUYCCKOTO M (U3UKO-XMMUYECKOTO aHa-
JIA3a;

— TPUBUTH HABBIKH PACYETOB U MPUTOTOBICHHS PACTBOPOB 3aJaHHON KOHIICHTPAIINH;

— Ul TIOJYYCHHS JIOCTOBEPHBIX PE3y/IbTaTOB aHAJIM3a, HAYUYUTh CTATUCTHYCCKOW 0OpabOTKe Io-
JYYCHHBIX PE3YJIbTATOB.

1.2. Tlnanupyemble pe3yabTaThl 00yUEHUS MO JUCIUILTHHE (TOKa3aTeIn
c(hOpMUPOBAHHOCTH KOMIICTCHITHH)
[narupyempie [Tnanupyemslie pe3ynbTaThl 00ydeHus o aucuuruimae (3YH)
pe3yabTaThl OCBOCHUS
OIlOoII
3HAHUS yMEHUs HaBBIKU
(KOMITETEHIIUH )

OIIK-2 OOyuarommiicst  non- | OOywarommiics gomkeH | OOyuaromuiics
CITOCOOHOCTEL HCIIOJIB30- | )KE€H 3HATh: CBA3b MEXK- | YMETh: CAMOCTOATENIBHO | JOJDKEH BIAJCTh
BaTb OCHOBHBIE 3aKOHBI | AY CTPOCHUCM BCHICCTB pa6OTaTI> C y‘-IGGHOﬁ u COBpeMeHHOﬁ XH-
eCTECTBEHHOHAYYHBIX U WX XUMHUYECKHMHM | CIPABOYHOM JIUTEpaTy- MI/I‘IeCKOfI TepMHU-
JUCHUIIIME B mpogec- | CBOMCTBAMH; OCHOBHBIC | POH; UCIIONB30BaTh | HOJOTUCH B OﬁﬂvaCTI/I
CHOHANBHOH  JesTeNh- | XAMHYECKUE 3aKOHBI U CBOMCTBA XHMHYECKHUX | HCOPraHUICCKOU

HOCTH, TMPUMCHATH MC-
TOAbI MAaTEMAaTHUYCCKOI'O
aHaJIM3a U MOJCIIMPOBaA-
HHUA, TCOPETUUCCKOIo U
OKCIICPUMCHTAJIBHOI'O
HUCCICIOBAaHUA

TIOHSITHS;
MpaKTUYECKOe MpUMe-
HEHHWE HEKOTOPBIX He-
OpI‘aHI/I‘IeCKI/IX BCIICCTB
B CEIbCKOXO3SHCTBECH-
HOM IIPOU3BOJICTBE
—(b1.b.22-3.1)

BEIIIECTB B J1aboparTop-
HOM M TNPOU3BOJCTBEH-
HOM MPaKTUKE -
(b1.b.22 -VY.1)

XMMUH, OCHOBHBIMH
HaBBIKAaMHU oOparie-
HUS C Jaboparop-
HBIM 00OpYIOBaHH-
€M W TOoCYIOil; 3Ha-
HUSIMH TIO TE€OPETH-

YCCKHUM OCHOBaM
COBPCMCHHBIX MC-
TOAOB aHaJin3a,




(b1.5.22 -H.1)

I1K-22
BJIAJICHUE METOJaMU
aHajau3a  IMokasaTeliei
KayecTBa M 0Oe30IacHo-
CTH CEIIbCKOXO035H-
CTBCHHOTI'O CI:IpBSI n
MPOJYKTOB HX Iepepa-
00TKH, 00pa3IIOB MOYB U
pacTeHui

OOywaromumiicst  J10JI-
JKeH 3HATh: LIEJM U 3a-
JJaud TPOBOAUMBIX HC-
CI€NOBaHUM, METOILI
MPOBEJICHUS  JKCIIEPH-
MEHTOB U HAOIIOICHUH,
0000menuss u oOpa-
00TKM  HWH(pOpPMAIINH,
COCTaBJICHUE OTYETOB
Mo pe3yjabTaraM Ipo-
BCACHHBIX BKCHepI/I-
menToB (b1.5.22-3.2)

OOyvarommiicst JOKEH
YMETh: TPOBOAUTH (u-
3UKO-XUMHYECKHE pac-
YeTbl; MPOrHO3HPOBATh
HAIpaBIIEHUE CaMOTIPO-
U3BOJBHOIO  MPOTEKa-
HUSl TPOIIECCOB; TONb-
30BaThCsi  OCHOBHBIMH
HEOPTraHUYECKUMHU  pe-
aKTHBAaMHU, PacCTBOpUTE-
JIMU M XUMHYECKOUN
MoCy101

(b1.5.22 -V .2)

OO6yuvarormmiics

JIOJDKEH  BIIAJICTh
OCHOBHBIMH  TIpHE-
MaMH  paboTBl ¢
XUMHYECKOM MOCY-
0 u 0bopymoBa-
HUEM;  METOoJaMH
BBITIOJIHEHUST  dJIe-
MEHTapHBIX J1a0o-
PaTOPHBIX XUMHYE-
CKHX  HCCIeNIOBa-
HUH B obnactu
npodeccroHanbHOM
JeSTEeITbHOCTH

(b1.5.22 —H.2)

2. Mecro nucuumuiaabl B ctpykrype OITOII

JuctumimHa «XuMUsT HEOPTaHWYECKass M aHATUTUYECKas» OTHOCHUTCS K 0a30BOil yacTu
broka 1 (b1.b.22) ocHoBHO# TIpodeccroHanbHON 00pa30BaTEIHPHOM MPOTPAMMBI aKaJIEMUYECKOTO
OakanaBpuaTa 1o HarmpasieHHI0 moaArotoBkd 35.03.07 TexHonorus mpou3BOACTBA U NEpepadOTKU
CEJIbCKOXO03SUCTBEHHOW MPOIYKINH, Mpoguiib — TexHOIOTHs MPOU3BOJICTBA, XPAaHEHUS U Tepepa-
OOTKH MTPOYKIINH PACTCHUEBOICTRA.

Pa3fesbl TMCUMIVIMHBI M MEKTUCHUILTHHAPHBIE CBSI3H € 00eCcTeYnBAIOIIMMH
(mpeanmecTBYIOIMMH) U 00eceYnBaeMbIMU (NMOCJIETYHOIHMH) TUCHUIIHHAMH

No HaunmeHnoBanue o0ecrieynBaromumx dopmupyemMble KOMIETEHIIH
/i (peaImecTBYIONUX) U 00eCTICYMBAEMBIX Paszen 1 Paszen 2 Paszen 3
(mocneAayrommx) AUCIUIUIHH, TPAKTHK
[IpenmecTByromre JUCUUIUIMHBI, TPAKTUKU HE MPEIYCMOTPEHbI YUEOHBIM IJIAHOM
[Tocnenyromuye TMCHUIIINHBL, TPAKTUKU
1 | Xumus ¢pusndeckas ¥ KOJUTOUTHAS OIIK-2, [1IK-22 | OIIK-2, [TK-22 | OIIK-2, [IK-22
2 | Xumus opranuyeckas OIlK-2 OIlK-2 OIIK-2
3 | ®dusuka OIIK-2 OIIK-2 OIIK-2
4 | boranuka OIlK-2 OIIK-2 OIIK-2
5 LB[EI(/)IXI/IMI/IH CEeIbCKOXO35MCTBEHHOU MTPOYK- OTK-2, TIK-22 | OMK-2, TIK-22 | OIK-2, TIK-22
6 | Arpoxumus [K-22 [K-22 I1K-22
7 | TeXHOXUMHYECKOH KOHTPOIIb ITK-22 ITK-22 [1K-22
3 be3onacHOCTh NMUIIEBOTO CHIPHS U MPOIYK- K-22 K-22 K-22
TOB ITUTAHUS
9 CTaHvz[ameaufm U cepTuduKanus ceabcKo- K-22 K22 K-22
XO35IMICTBEHHON IPOAYKIIMH
VY4eOHas mpakTHUKa MO MOJYYSHUIO MTEePBUY-
HBIX PO(EeCCHOHANBHBIX YMEHHUH U HABbI-
10 | kOB, B TOM 4HCII€ IEPBUYHBIX YMEHUH U ITK-22 ITK-22 [1K-22
HAaBBIKOB HAYYHO-UCCIIEJOBATEIbCKON es-
TEIbHOCTHU
11 | Hayuno-uccienoBarenbckas pabora ITK-22 ITK-22 [1K-22




3. OO0bém nucuMIUIMHBI U BUABI Y4eOHOH padoThl

OO0BeM mUCHMITIMHEBI cocTaBisieT 5 3aueTHhIX equHull (3ET), 180 akamemMuyeckux yacoB (Ha-
nee yacoB). ucnurinmHa uzydaercs Ha 1 Kypce.

3.1.  Pacmpenenenue oObemMa TUCIUIUIMHBI IO BUAAM y4eOHOU paboThI

Bun yuebHol paboThI KoauuectBo yacos
KonraktHasi pabora (Bcero) 052
B ToMm uucie:
Jlexuu (JI) 8
JlaGopatopusie 3ansartus (JI3) 14
ITpakTnueckue 3ansatus (I113) -
CamocrosiTesbHas padora ooyuawuuxcsi (CP) 149
KountpoJasn 9
OO0masi Tpy10€eMKOCTh 180
3.2. Pacmpenenenue yaeOHOro BpEMEHH I10 pa3jeiiaM U TeMaM
B TOM YHCIIC
KOHTaKTHas =
Ne Bcero abora g
HaunmenoBanue pasnena u tem E
TEMBI 4acoB CP z
J JI3 | 113 ~
1 2 3 4 5 6 7 8
Pazgen 1 O0mas xumust
11 OCHOBHBIC TIOHSATHS W 3aKOHBI CTEXHOMET- 12 : : B 12 X
puu
12 CK?pOCTB Y DHEPTreTUKA XUMHYECKUX peaK- 15 ’ 1 B 12 X
1005071
1.3 | PacTBOpnI 13 - 1 - 12 X
1.4 Crtpoenue aToma, MepruoIMIECKIil 3aKOH 14 ’ 3 3 12 X
J. 1. MeHpeneeBa U1 XUMHUYECKasl CBA3b
15 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEaK- 14 3 ’ 3 12 X
1005071
1.6 | KoMmIuiekcHbIE COEIUHEHNS 14 - 2 - 12 X
Pazpnen 2 Xumus 3JIeMEHTOB
2.1 | XuMus S-3JIEMEHTOB 17 1 2 — 14 X
2.2 | Xumus p-3J€MEHTOB 17 1 2 — 14 X
2.3 | Xumus d-3JI€MEHTOB 13 - - - 13 X
Pa3nen 3. Xumusa aHamuTH4ecKast
Beenenue. Knaccudukanus MeTo0B aHaIM3a
3.1 | u TpeboBaHUS K HUM. MeTpojorus U CTaTu- 12 - - - 12 X
cTUYecKas 00padoTKa pe3ynbTaTOB aHAIN3a
32 OCHOBHBIE TIOHATHSI TATPUMETPUUECKOTO aHa- 17 1 4 3 12 «
Jr3a
3.3 | CymHOCTh IPaBUMETPUUYECKOTO aHAIN3a 13 1 - — 12 X
KoHnTpoas 9 X X X X 9
Hroro 180 8 14 - | 149 9




4. Crpykrypa u coepkaHHue I CHUUILTHHbI

4.1. CopaepxaHue TUCIUTIITNHBI

Pa3znen 1. O6mas xumus

IloHsITHS M 32KOHBI CTEXHOMETPHUU

Moub, ocTosiHHasE ABOTaApo, MOJISIpHAsl Macca, XMMHUECKUN SKBUBAJICHT, ()aKTOp SKBUBA-
JIEHTHOCTH, MOJISIpHAsi Macca, 3aKOHbI SKBUBAJEHTOB, COXPAHEHHUSI MAcCChl, IIOCTOSTHCTBA COCTaBa,
3aKOHBI Ta30BOI'0 COCTOSIHUS BEILIECTBA.

CKopocCTh ¥ SHEPreTUKAa XUMHUYECKON peakmumn

Cpenssisi ¥ UCTUHHASI CKOPOCTh XMMHUYECKON peakiuu; (GaKkTOphl, BIHUSIOIMINE Ha CKOPOCTh
peaky; XUMUYECKasl peaklys Kak MOCIeA0BATEIbHOCTh 3JIEMEHTAPHBIX CTaJMi; 3aKOH JIEUCTBY-
IOIIUX MAacC JUIsl JIEMEHTAPHON CTaJAuM XUMHUYECKOW peakii, KOHCTaHTa CKOPOCTH PEaKluu; 3a-
BHUCHMOCTbh CKOPOCTH XMMHUYECKON peakluu OT TeMreparypsl, npasuio Bant-I'odda, ypaBHenue
AppeHunyca, SHepTUs aKTUBAIlUU, YHEPTeTHUECKUN Oapbep, aKTUBUPOBAHHBIN KOMIUIEKC, KaTaJu3,
KaTajau3aTop, (hepMeHT; 3HaUeHHUE YUEHHUS O CKOPOCTH XMMHUYECKON peakuy B XUMHUH, OUOJIOTHU U
CEJIbCKOM XO3fMCTBE; XMMUYECKOE PAaBHOBECHE KaK KOHEUHBIN pe3ylbTaT CaMONPOU3BOJIBHOTO
MPOTEKaHUs O0OpaTUMON peakluu, JUHAMHYECKUN XapaKTep XMMHUYECKOro PaBHOBECHS, MPU3HAKU
HMCTUHHOTO PaBHOBECHS, 3aKOH ACHCTBYIONIMX MaccC JJii XMMUYECKOro paBHOBecHs, nmpuHuun Jle
[Ilarenpe, posib XMMUYECKUX PABHOBECHM B MPUPOJE; TEPMOJUHAMUYECKUE CUCTEMBI: OTKPBITHIE,
3aKpBIThIE, U30JIMPOBAHHBIE, TOMOTEHHBIE M T€TEPOrE€HHbIC; BHYTPEHHSSI SHEPIHsl, SHTAJBIINS, TEl-
J0BOM 3 (PeKT XUMHUUECKON peakiuu, 3aKoH ['ecca, SHTpOINUS KaK Mepa BEPOSTHOCTH COCTOSTHUS
CUCTEMBI, U3MeHeHue dHepruu ['mb0ca Kak KpUTepuit BO3MOKHOCTH CaMOTIPOU3BOJILHOTO MTPOTEKa-
HUS pEaKLMH.

PacTBopbI

MousipHass KOHIIEHTpaLysi, MOJISIpHAsl KOHILIEHTPALMs 3KBUBAJICHTA, MAacCOBAasl JI0JIs, TUTP,
TePMOJUHAMHUYECKHE TIPUYUHBI 00pa30BaHUS PACTBOPOB; PU3NYECKUE U XUMUYECKUE CHIIBI, 00Y-
ClIaBNIMBalole o0pa3oBaHNe PaCTBOPOB; OTINYHE CUIIBHBIX IEKTPOIUTOB OT CIa0bIX; TUIIBI CHIIb-
HBIX DJIEKTPOJIUTOB; TUApATAINS WOHOB, MIEPBUYHAS U BTOPUYHAS TUAPATHBIC 000JIOYKHU, KPUCTAI-
JIOTUAPATHI; aKTUBHOCTh, KOA(G(OUIMEHT aKTUBHOCTHU; THUIIBI CIAOBIX AJIEKTPOJIUTOB, KOHCTAHTHI U
CTETICHH JAMCCOIMAINH CIa0bIX 3JIEKTPOJIUTOB; BOJIA KaK CIA0BINA 3JIEKTPOIIUT, BOJOPOIHBIA U TH/I-
POKCHJIbHBIN TOKa3aTeld PacTBOPOB, CIOCOOBI M3MEPEHHs BOJOPOJHOTO MoKa3zaTelns; OydepHbie
pPacTBOPBI; TUAPOJIN3 COJIEH, TUIBI TUAPOIU3A, KOHCTAHTHI M CTETIEHH TUAPOJIU3a COJICH; 3HaUCHUE
PacTBOPOB CUJIBHBIX U CIIA0BIX 3JIEKTPOIUTOB B XUMUU, OMOJIOTHH U T€OXUMHUH.

Crpoenne atoma, nepuoanyeckuii 3axon /.. MenjeneeBa n xumMuyeckasi CBSI3b

OCHOBHBIE MTPUHIMITBI KBAHTOBOM TEOPUM CTPOECHUS BELIECTBA; KBAHTOBBIEC YMCIIA: [VIABHOE, Op-
OUTaIBbHOE, MATHUTHOE W CIITHOBOE; YHEPIeTHUYECKUE YPOBHU U MOIYPOBHU aTOMAa; TIPUHITUITHI 3aII0THE-
HUSI BJIEKTPOHHBIX OpOUTaseil aToMa B OCHOBHOM cocTosiHUM: MpuHumMN [laymu, npaBuino XyHzaa; aiek-
TPOHHBIE EMKOCTH OpOHTAaJIeH, MOJYpOBHEN U YPOBHEH aTOMa; CIIOCOOBI 3aIUCH JIEKTPOHHBIX (popMyI
aroMa; coBpeMeHHasi (hOpMYJIHPOBKA MEPHOIMUECKOTO 3aKOHA; CTPYKTypa MEpUOAUYECKON CHCTEMBI;
npaBuwio KieukoBCcKOro; nepuoAnYHOCTh U3MEHEHHSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIUU MOHU3AIIH,
CpPOJICTBA K JIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTH, paanycoB Ban-nep-Baanbca; nepuoguueckuii xapax-
TEp U3MEHEHUS CBOICTB AJIEMEHTOB; CBSI3b PACIIPOCTPAHEHHOCTH XMMHUYECKUX AJIEMEHTOB C MX IOJIOXKeE-
HUEM B TIEPHOANYECKON CUCTEME, MAKPO- U MUKPO3JIEMEHTHI; TUIBl XUMHUYECKOH CBSA3U; XapaKTEPUCTUKN
CBSI3EH: DIEKTPUYECKHE UIOJBHBIE MOMEHTHI, d((EeKTHBHBIC 3apsabl aTOMOB, CTENICHb WOHHOCTH,
HaIpaBJICHHOCTb U HACBHIIICHHOCTh, SHEPIUsl U JJIMHA CBSA3W; METOJ BAJICHTHBIX CBSI3€W; CUTMa- U MH-
CBSI3U, TUTIBI THOPUIN3AIIMU aTOMHBIX OpOHTAJIel U TEOMETPHsI MOJIEKYJIT; METO MOJIEKYJISIPHBIX OpOHTa-
JIelt; IPUMEHEHUE TEOPUH XUMUYECKOH CBSI3M B XMMUH U OUOJIOTUH.

OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIuu

CreneHb OKHUCIEHHS, OKUCIIUTENN U BOCCTAHOBUTENM; COCTABIICHUE YPABHEHUSI OKHACIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIHIA; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIIMANb]; ypaBHeHue HepHcra;
OIpEJICIICHUE HAIMpaBJICHUSI NPOTEKAHUS OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN C MOMOIIBIO



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX MOTEHIMAIOB, POJIb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN
B IIPUPOJE.

KommnuiexkcHble coefnHeHUA

CtpoeHne KOOpAMHAIIMOHHON c(hepbl KOMITJIEKCHBIX COCTMHEHHUI: KOMITJIEKCO00pa3oBaTelb,
JIUTaH]bl, TOHOPHBIE aTOMBI JIUT'AHJI0B, IEHTATHOCTh, KOOPAVMHALIMOHHOE YHMCIIO, TEOMETPUS KOOp-
JOUHAIMOHHOM cdepbl; BHEUIHECEepHbIE MOHbI; KOMIUIEKCHI ¢ X€1aToo0pa3yioluMU U MaKpOLIHK-
JUYECKUMHU JINTAaHAAMHU; YCTOWYMBOCTh KOMIUIEKCHBIX COEMHEHUH B pacTBOpPax, KOHCTAHTA yCTOM-
YUBOCTH M KOHCTaHTa HECTOMKOCTH; (haKTOPHI, BIUSIIOUINE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEIH-
HEHHI B pacTBOpax: TeMIIEpaTypa, XeIaTHBIH U MaKpOLMKINYeCKHi 3(peKThl, 3apsl HeHTPaIbHO-
ro MOHa-KOMILJIEKCOOOpa30BaTesi, TEOpUsl KOOPAWHAMOHHON XUMHUYECKOH CBSI3U, 3HAUYEHUE KOM-
TUIEKCHBIX COCAMHEHUH B OMOXUMUU KJIETKU; OMOHEOpraHUYecKast XUMHSL.

Paznen 2. Xumus 3j1eMeHTOB

XuMHus S-3JIeMEHTOB.

CBoeobOpasue CTpOEHHUsI aTOMa BOJOPOJIA, (PU3UUECKUX M XUMHUECKUX CBOIMCTB 3TOTO 3Jje-
MeHTa; OMHapHbIE COETUHEHHS BOJOPO/A C DJIEKTPOOTPULIATEIbHBIMU dJIEMEHTAMH, UX TOBEJCHHE
B BOJHBIX pacTBOpax, rMapaTalys IpOTOHA; TUAPUBI IIETOYHBIX U IIETOYHO-3EMEIbHBIX METa-
JIOB, UX COJICOOpA3HbIN XapakTep, TUAPUI-UOH KaK BOCCTAHOBUTEb U JIMTaH; BOJOPOIHAs CBS3b,
€€ 3Ha4YCHHUE B IIPUPOJC; BOAA, TE€OMETPHS U CBOMCTBA €€ MOJIEKYJIbI, CTPYKTYpa JIbJa U KUIKOU BO-
Jbl, XMMUYECKHE CBOMCTBA BOJbI, BOJA KaK pacTBOPUTENb WM JIMTaHJ; 3HAYEHUE BOJOPOJA KaK
HaunboJiee pacpoCTPaHEHHOTO dIeMeHTa BeeneHHoM, Bofa B CEIbCKOM XO3HCTBE, 3KOJIOTUYECKHE
aCMeKThl BOJIOTOIb30BaHUS; 00IIME CBOMCTBA 371€MEHTOB [A-OArpYNIIbL; MEJ0YHbIE METAUIBI KaK
BOCCTAHOBUTENH, 00pa3oBaHWe OMHAPHBIX COCTUHEHUH M MX CBOMCTBA, KATHOHBI IIEIIOYHBIX Me-
TaJJIOB KaK BaKHEWIIasi XUMHUUYecKas opMa UX CyHIECTBOBAHMS B MPUPOJE, CBOMCTBA 3TUX KaTHO-
HOB, peaKkIui OMHAPHBIX COCIMHEHUN C BOJOW; TMAPATUPOBAHHBIC KATHOHBI IIEJTOYHBIX METAJIOB,
BBICOKAsl PACTBOPUMOCTD COJIEW LIEJIOYHBIX METAJUIOB B BOJE, KPUCTAJUIOTUAPATHI; KOMIUJIEKCHI Ka-
THOHOB HaTpUA M Kajus ¢ OMOMOJIEKYJIaMi, KATHOHUTHI ¥ MOHHBIM OOMEH HATpus M KaJus U JIpy-
TUX OJTHO3apSAAHBIX HOHOB IIOYBEHHOT'O PACTBOPA; HATPUM M KaJIM KaK KOMIIOHEHTHI IIOYBBI U M0Y-
BEHHBIX PacTBOPOB, KaJIMH KaK AJIEMEHT MUTAHUS PACTCHUU, KANUHHBIE YI0OpEHUs, KPyroOBOPOTHI
HaTpHs U Kaus B Ipupoe; oomue cpoiictBa IIA-moarpynmner, amboTepHOCTh OEpUILIHS, €T0 OKCH-
7a ¥ TUAPOKCHUIA, TOKCUYHOCTh OCPHIUINA U €T0 COCTUHEHUH; (PU3NUEeCKe 1 XUMHUECKUE CBOCTBA
MarHus " KaJIbLMsl, UX BOCCTAHOBUTEIbHBIE CBOMCTBA, KATUOHBI MATHUS U KAJIBLIUS KaK BaKHEHIINE
(GopMBI CYIIECTBOBAHUS ATHX JJIEMEHTOB B NMPUPOJE, CBOMCTBA 3TUX KAaTHOHOB; pa3jHyUe B pac-
TBOPUMOCTH COJIEH MAarHUs U KaJbLUs U COJIEW HATPUS U KaIusl, KPUCTAIUIOTMAPAThI; KOMILJIEKCHBIE
COEJIMHEHHs] MATHUS U KaJIbLMS ¢ XeIaTooOpasyromuMy muranaamu, Mg?t u Ca®* B suBoii kieTke,
ponb MarHus B xnopodumie, Mg>* n Ca?* B (pepMEHTATUBHBIX PEaKIUAX; MaTHUI ¥ KaIbIHil KaK
MUTATENbHbIE KOMIIOHEHTHI 10YB, UX MOHOOOMEHHOE IMOBE/IEHUE B MOYBAX, KECTKOCTh BOJBI, M3-
BECTKOBAaHUE U U3BECTKOBAHUE MTOYB.

XuMus p-3J1€MEHTOB.

O6mme cBoiicTBa 3nemMeHToB IIIA-OArpyMIIBI; OTIMYKE CTPOCHUSI aTOMOB OOpa M aTFOMHU-
HUS OT CTPOCHHUS JAPYIHX JIEMEHTOB MOJATPYIIIBI, MPeodiaaHne KOBAJCHTHOTO XapaKTepa CBs3el
B COEIMHEHMSIX OOpa M JBOMCTBEHHBIN XapaKTep CBsI3ed aTlOMUHUS, (PU3NUYECKHE U XUMHUYECKHE
CBOMCTBA 3JIEMEHTHOTO 00pa, KUCIOPOACOAEPIKAIINE COSTMHEHUS O0pa: OKCHUI, OOpPHbIE KHCIOTHI U
UX COJIM; (PU3NYECKUE U XMUMUYECKUE CBOMCTBA METANIMYECKOTO AIOMUHUS, BaKHEHIINEe XUMUYe-
CKHE CBOMCTBA OMHAPHBIX COCAMHEHUH alIOMUHUS; OKCUBI U TUPOKCHU/IBI ATIOMUHHMS, pa3HOOOpa-
3M€ UX CTPOCHHUsI, aM(POTEPHOCTh 3TUX COCAMHEHUH, PEaKIMM UX B3aMMHOTO MpPEBpAIlCHUs; aKBa-
kaTHoH Al**, 0cOGEHHOCTH €ro CTPOEHHs U MOBEIEHHS B PACTBOPAX; CONM ATFOMUHMS, UX KPHCTAI-
JIOTUAPATHI, PAaCTBOPUMOCTb B BOJAE M THUIPOJIM3; KOMIUIEKCHBIE COCAMHEHHUS allOMUHUA; O0p U
AIIOMUHUH B OMOCHCTeMax; 001e cBOicTBa A1eMeHTOB IV A-oArpynmbsl; XUMUsE HEOPraHMYECKUX
COEMHEHMH yriepoja: aJjoTPOIHbIe MOAU(PHUKAIIMU YIIIepoJa, OKCUIBI YIIepoaa, YrojibHas KHC-
JI0Ta U €€ COJIM; 3HaUEHHUE YIJIEpOoJa B CEIbCKOM X0351CTBE; KpyrOBOPOT YIJIepoJa B IPUPOJE; IKO-
JIOTUYECKHE acTeKThl XUMUU YTIIIepo/ia; 0COOEHHOCTH XUMUYECKUX CBOMCTB KPEMHHUS; OKCHJT KpeM-
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HUS, KPEMHUEBBIC KUCIOTHl U UX COJU; KPEMHE3eM, CHIIMKATHI, ATFOMOCHIMKATBI KaK Mo4BooOpa-
3YIOIHAE MaTepUalibl, MX 3HAYCHUE ISl TUIOJOPOAMS MOYB; MPUMEHEHNE CUIIMKATOB M JAPYTHUX CO-
€IMHEHUN KPEMHUS; OCOOEHHOCTH XMMHH T'€pPMaHWsl, 0J0Ba U CBUHIIA, YKOJIOTHUYECKas OMAaCHOCTh
CBHUHIIA; OOIIME CBOWCTBA AJIEMEHTOB V A-TIOATPYIIIBI; 0COOCHHOCTH XMMHYECKUX CBS3EH a30Ta C
BOJIOPOJIOM, YTJIEPOJOM M KHUCIOPOJIOM; TEPMOAMHAMHUUYECKAsS HEYCTOWYMBOCTH OOJBIINHCTBA XH-
MUYECKHX COCTMHECHHUM a30Ta, €€ MPUYUHBI U MPOSBICHUS B XUMUU U TIPUPOJIE; XUMUUECKHUE CBOK-
CTBa MOJIEKYJIIPHOTO a30Ta; aMMHaK M €ro MPOU3BOJHBIC; OKCUJIBI a30Ta, a30THAasA, a30TUCTAs U
A30THOBATHCTAasA KUCIOTHl U MX COJIM; OCOOCHHOCTH a30Ta KaKk OMOTEHHOTO JJIEMEHTa, a30TCoJep-
xKamye OMOMOJIEKYIbI, UX 3HAUYCHUE B KU3HEICATCILHOCTH PACTUTEIBHBIX U KUBOTHBIX KIIETOK;
3HAYCHHE a30Ta KaK 3JIEMEHTA IMUTAaHUs, KPYrOBOPOT a30Ta B MPUPOJIC, A30THHIE yI0OPEHHUS, IKOJIO-
TUYECKHE ACTICKThl UX MPUMEHEHHUS, OCOOEHHOCTH TePMOJUHAMUYECKONH YCTOWYMBOCTU PA3ITUIHBIX
coenuHeHHH Gochopa B 3eMHBIX YCIOBHUAX, OKCUIBI hocdopa; opTodocdopHas KUCI0Ta U €€ COH,
KOH/ICHCUPOBaHHbIE (ochOpHBIE KUCIOTHI M UX COJNH; O0COOCHHOCTH (ochopa Kak OHOreHHOTO
JJIeMeHTa, crenuduka MOBEJACHUS W 3HaueHHe coeauHeHui dochopa B OMocucTemax; 3HAUCHUE
dochopa kak 3eMeHTa MUTaHUs, KpyroBopoT dochopa B npuposie, pochopHbie yI0OpEeHUs U IKO-
JIOTUYECKHE aCTIEKThl WX MCIOJIb30BAaHUS; OOIIHE CBOMCTBA 3eMeHTOB VIA-moArpymmsl; MOJIEKy-
JISIPHBIM KUCTIOPOJ KaK OKUCIUTENb; 030H; TEPMOJMHAMUYECKAsT YCTOMYUBOCTh U PACIPOCTPAHEH-
HOCTh COCIMHEHUN KUCIOPOa; OKCHJBI, KUCIOPOICOACPIKAIE KUCIOTHI, OCHOBAHUS, COJU KHUC-
JIOPOACOIEPKAIIUX KHUCIOT KaK Ba)KHEUIINE KJIACChI HEOPraHUYECKUX COCIMHEHMM; EPOKCHUI BO-
J0poja M APyTHUe MEPOKCHUIBI, MOJICKYJISIPHBIA KUCIOPO B OMOIHEPIEeTHKE, POIh (DYHKIIMOHATBHBIX
KHCIIOPOJICOICPIKAIUX TPYNI B OMOMOJIEKYNIaX, SKOJIOTHYECKass POJib KHUCIOPOJa M 030Ha aTMO-
chepnl; 0COOEHHOCTH XUMUYECKUX CBSI3EH CEPhI; OKCHIBI CEPhI; CepHAsi KUCIOTa B €€ COJIH; CePHU-
CTasl KUCJIOTa U €€ COJIH; CEpOBOJOPO U MONUCYIb(aHbI, CyIbQUABI U TOMUCYTbPUABI; CEpa KaK
OMOTEHHBIN AJIEMEHT; MPUMEHEHUE CYIh()ATOB U APYTHX COCITUHEHUM CEPHI B CEIBCKOM XO35MCTBE,
9KOJIOTUYECKAsl OMACHOCTh CEPHUCTOTO Ta3a; CEeJIeHOBask KUCIOTa U €€ COJIM; pOjib CEeJeHa B MUTa-
HUM YEJIOBEKa M KOPMJICHHH CEJIbCKOXO3SMCTBEHHBIX J>KMBOTHBIX; OOINHME CBOWCTBA JJICMEHTOB
VIIA-nioArpynmbl; CTETIEHU OKUCIICHHS TaJIOTEHOB B COSIMHEHUSX, OCOOCHHOCTH CBSI3€H, TEPMOIH-
HaMHKa M CTPOCHHE coeAuHeHu ¢ropa, GTopoBOAOpOoa, HTOPOBOIOPOAHAS KHUCIOTA U €€ CONH;
XJIOPOBOJIOPO/I, XJIOPOBOAOPOIHASI KUCIOTA U €€ COJIM, COCIMHEHHUSI C MOJOKUTEIbHBIMU CTETICHS-
MU OKHCIICHHSI XJIOpa, UX XMMHYECKHUE CBOMCTBA; OCOOCHHOCTH XJIOpa KaKk OMOTEHHOTO 3JIEMEHTA,
pOIb XJIOpa B KUBOW KJIETKE; MPUMEHEHHUE COCIMHEHUHN XJIOpa B CEIBCKOM XO3SHCTBE; (PTOp Kak
KU3HECHHO HEOOXOJIMMBIN JJIEMEHT M KaK 3JIEMEHT-3arps3HUTENb OKPYKAIOMIEH CPeIbl; UCIIOIb30-
BaHUE COCTUHEHUI OpomMa U Hoza B MEJUIIMHE.

Xumus d-3;1eMeHTOB.

OO0mmue cBOMCTBA U OCOOEHHOCTH MEPEXOAHBIX METAIUIOB; COSAMHEHHSI XpOMa B CTEIEHSX
okucieHus +3 u +6; coequnenus monuoaena (VI); coequHeHns MapraHia B CTETICHIX OKHUCICHUS
+2, +4, +6 u +7; polib COeAMHEHMI XpOoMa, MOTHOICHA, MapTaHIla, JKee3a, HUKeNs, MeAN U [IUHKa
B JKM3HEIEIATCILHOCTH YeJIOBEKA M JKMBOTHBIX; COCAUHEHHUS JKelle3a B CTEIEHSIX OKHCIEHUS +2 U
+3, coeqMHEHNS KOOAIbTa B CTEMEHIX OKUCIEHUS +2 U +3; COSIUHEHNS HUKES B CTEIIEHN OKUCIIE-
HUS +2; COCTMHEHUSI MEAN B CTETICHSIX OKUCIEHUS +1 W +2; COSMWHEHUS IMHKA, KaAMUs U PTYTH;
pOIIb COeIMHEHUH XpoMa, MOJIHO/IeHa, MapraHIla, JKee3a, HUKEeNs, MeIU U [IUHKA B KU3HEACITEIb-
HOCTH Y€JIOBEKA W )KUBOTHBIX; TOKCHYHOCTh COCAMHEHUHN KaJMHUS U PTYTH.

Pa3zgen 3. Xumust anajauTHdecKkas

TeopeTuyecKkue OCHOBbI AHAJIUTHYECKOH XUMUM

[IpenMer aHAIUTUYECKOW XUMHH; POJIb AaHATUTUYECKOW XMMHH B KH3HU OOIIECTBA, B MOY-
BOBEJICHUM, arpOXUMHUH U 3Kosioruu. Krnaccudukanuss MeTofoB aHainu3a; TpeOOBaHMUS K METOAaM
aHaM3a; U3MEPUTEIIbHAS IT0CYa, COBPEMEHHOE COCTOSIHUE U TEHACHUMU PAa3BUTHUS AHAIUTUYECKOU
xUMHHU. OCHOBHBIE TUIIBI PEAKIUIA, UCIIOJIB3YEMBIX B AaHATUTUUYECKON XUMHUM: KUCITOTHO-OCHOBHBIE,
OKUCJICHUS-BOCCTAHOBJICHHSI, KOMITJIEKCOOOPa30BaHUs; MPOLIECChl OCAKICHUSA-PACTBOPEHUI. Mert-
POJIOTMYECKHE OCHOBBI XUMHUUYECKOTO aHaIN3a: aHAJTUTUYCCKUNM CUTHAII M TIOMEXH, KiacCupuKaIus
MOTPEUTHOCTEN aHaan3a, TOYHOCTh (MPAaBWIBHOCTh M MPEIU3MOHHOCTH) METOJOB U PE3YJIbTaTOB
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aHaJIN3a, IMOKAa3aTCJIu NPaBUJIIbHOCTH U NPCHU3UOHHOCTH, ,Z[OBCpHTCJIBHBIfI HHTCpPBAJ, CHOCO6BI I10-
BBIIICHUS TPABHJIBHOCTH U MPELIM3MOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHAIH3a.

Turpumerpu4YecKuil aHAJIHU3

CymHOCTh METO/1a, MPUTOTOBJIEHHE PabOYNX U CTaHAAPTHBIX PACTBOPOB, EPBUYHBIE CTaH-
JapThl, OCHOBHbIE NMPHEMbl TUTPUMETPUYECKHUX OIpeaesieHui (mpsiMoe, oOpaTHOe TUTPOBAHHE U
3aMECTUTENIbHOE TUTPOBAHKE), KPUBbIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUYKA SKBUBAJICHTHOCTH
1 KOHCYHAasd TOYKa TUTPOBAaHUS, PACUCTHI B TUTPUMCTPUICCKOM aHAJIN3C.

KucnoTHoO-0CHOBHOE TUTpPOBAaHME: COBPEMEHHAs] KOHIEMIUS KUCIOT U OCHOBAaHUM, MPOTO-
nutuyeckas teopusi bpencrena-Jloypu, paBHOBecHs] B pacCTBOpaX MHOTOOCHOBHBIX KHCJIOT U OCHO-
BaHMH, BbIUKCIEeHUE pPH pacTBOPOB CHUIIBHBIX U CIIA0BIX KUCIOT U OCHOBAaHHWH, TOYKA HEUTPAILHO-
CTHU, KUCJIIOTHO-OCHOBHBIC MHAWKATOPLI, IMPAKTUYCCKOC MPUMCHCHUEC MCTOAAa KUCIIOTHO-OCHOBHOI'O
TUTPOBAHUS: ONpeJesieHne KapOOHATHOW KECTKOCTU BOJIbI, OIPEEICHNEe CoJiell aMMOHHUS U a30Ta
OpraHMuecKux coeaunHenuii mo Keenpnamro, onpenenenue dhocdopa.

KommiekcoHomeTpruyeckoe TUTPOBaHHUE: KOMILJIEKCOHBI, KOMIUIEKCOHATHI, MIPUPOAA CKauka
TUTPOBAHUSA B KOMINICKCOHOMCTPUH, MCTAJUIMHAUKATOPBI, MNPAKTUYCCKOC MNPUMCHCHHUC MCTOa
KOMIUIEKCOHOMETPUHU: OMpeiesieHrne o0IIel )KeCTKOCTH BOJIbI, OTPEIeNIEHNE MarHus U KaJlblUs IpH
COBMCCTHOM NPUCYTCTBUU, ONPCACIICHUC AJIFOMHUHUSA, OITPCACIICHUC MC/IU.

OKHCITUTENbHO-BOCCTAHOBUTEIFHOE TUTPOBAHUE: TEOPETUUECKHE OCHOBBI METO/1a, MPUpPOAA
CKauka TUTPOBAHUSA B OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHOM TUTPOBAHHHU, ICPMAHTAHATOMETPUS, UO-
JIOMETpPHsI, XPOMAaTOMETPHSI, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE U IPYTHe UHIUKATOPbI, UCTIONb3Y-
CMBIC B KHUCJIIOTHO-OCHOBHOM THUTPOBAHUH, NPAKTHYCCKOC NPHUMCHCHHC MCTOJAa OKHCIUTCIBHO-
BOCCTAaHOBUTEIHHOIO TUTPOBAHUS: MEPMAHTaHATOMETPUUECKOE OIpe/ieieHe Kemne3a, HoIoMeTpH-
YECKOE OIpEAEICHUE MEIU, XPOMAaTOMETPUUECKOE ONPEEIICHUE JKEIe3a; TUTPOBAHUE TI0 METOLY
OCaXICHUSI, IPUPOJIa CKauKa TUTPOBAHUS B METOJI€ OCAXJIEHHUS, apreHTOMETpHUs, CIOCOObl ycTa-
HOBJICHUS TOYKH 3KBUBAJICHTHOCTU B MCTOJAC OCAKACHUA, ITPAKTUICCKOC NTPUMCHCHNUEC TUTPOBAHUA
10 METO/Y OCaX/ICHHUS: ONPEIEIICHNE TaJIOTeHUA-HOHOB.

I'paBuMeTpHryecKuil aHaIu3

CymHocTs MeTona, ¢hopMa OCaKICHHUS U TpaBUMeTpUueckas (Gopma, MOITHOTa OCAKICHMUS,
MPUYMHBI 3arpsI3HEHUS 0CAAKOB, (PMIBTPOBAHUE U MPOMBIBAHHE OCAIKOB, BHICYIIMBAHUE U MPOKa-
JUBAaHUE OCAJIKOB, pacdeTbl B TPaBUMETPUUYECKOM aHAJIM3€, MPAaKTHUECKOE MPUMEHEHHE METoAa
I'PaBUMETPUYECKOI0 aHaJIN3a: ONPENEICHUE BOJIbI, ONPEAEICHINE KPEMHUEBOW KUCIIOTHI, OIIpeee-
HUE XKele3a U ATFOMUHUS, OTpeiesieHne oapust u CynbhaT-uoHOB.

4.2. CopaepxxaHue JEKIU

No KonnuectBo
Coneprxanue JEeKIUu
JICKIINN qacoB

CKopocTh M 3HepreTuka XumMuuyeckux peakuuii. [lonstue o ckopoctu
XUMHUYecKol peakuuu. OCHOBHbBIE (PAKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akiuu. OCHOBHOM 3aKOH XMMHYECKON peakuuu JJIsl SJIEMEHTapHOM cTa-
quu. KoHcTaHTa CKOpOCTH XMMUYECKOW peakuuu. /[uHamuueckuil xapak-
Tep XUMHUYECKOro paBHoBecus. [Ipu3Haku mctuHHOrO paBHoBecus. Kon-
cranTta paHoBecus. [Tpunnun Jle [latense.

Crtpoenue aToma, nepuoanyecknii 3akon JI. U. MenaesieBa u xummnyue-
cKas CBSI3b. ATOMHO-MOJIEKYJIsIpHOE yueHue. COBpEMEHHOE IPEICTaBIIe-
HUE O CTPOCHHMM aToMa C TOYKHU 3pEHHUSI KBAHTOBOW Teopuu. [IpuHnmn mu-
HuManbHON »Hepruu. [IpaBuna Kieukosckoro. [lpunmun Ilaymu. Ilpasuiio
2 Xynna. [Ipupona xumudeckoii cBsa3u. CBOWCTBA KOBAJICHTHOM CBSI3U: AJUHA U 2
SHEprusl, HaChIIIaeMOCTh U HaIpaBlieHHOCTb. OHHAs CBs3b, MpHposa o0pa-
30BaHUS W CBOWCTBA. MeTayumndeckasi CBs3b, IpUpoOia 00pa30BaHUS U CBOM-
cTBa. MEXMOJNIEKYIIIPHOE B3aMMOJICHCTBHE, BOAOPOAHAsA CBA3b. [lepuonnue-
CKUH 3aKOH M ero coBpeMeHHast opmynupoBka. [Ipupoma mepuoauunocTu
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CBOMCTB 3J1IeMeHTOB. CTpyKTypa NepHOJUIECKON CUCTEMBI AJIeMEHTOB. M3Mme-
HEHHE CTPOCHMS M CBOMCTB JIEMEHTOB B IIEPHOJE, B TPYIIIIE (paguyca aToma,
SHEPruil MOHM3AIMM U CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBLHOCTH).
IToHsITHS BaJIEHTHOCTH U CTENIEHH OKUCIICHUS.

Xumus s-3j1eMeHTOB. CBOCOOpa3ue CTpOEHUsI aTromMa Bojaopona, (usmue-
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 TOYBEHHBIX pacTBOpOB. Kanuii
KaK 3JIEMEHT NMuTaHus pacteHuil. Kanuiineie ynoopeHusl.

Xumus p-daemeHtoB. OOmas xapaktepuctuka dsnementoB IIA-
noarpynnsl. dusnyeckre U XMUMHUYECKHE CBOICTBA 3JE€MEHTHOro Oopa.
Kucnoponnsie coenuHenust 6opa: okcu, OOpHasi KUCIOTa, TOTUKUCIOTHI
6opa, ux conu. XuMHUS MOJEKYJSIPHOTO a30Ta, aMMHaKa U €ro MpPOM3BOHBIX;
OKCHJIOB, a30THOM KHCJIOTEI U €€ CoJIel. 3HAaYeHHE a30Ta KaK dJIEMEHTA ITMTAHU.
A30THBIE YIOOpPEHUsI, SKOJIOTHIECKHUE aCTIeKThI MX TpuMeHeHHs. OcoOeHHOCTH
XUMUUECKUX CBsi3el cepbl. Cepa Kak OMOreHHbIH 3/IeMEHT. DKOJIOrnyecKast ornac-
HOCTh CEPHUCTOTO T'a3a.

OcHOBHbIC NMOHATHSI THTPHUMETPHYECKOro aHaamu3a. [IpuHuun rturpu-
METPUYECKOTO aHaIn3a U 00JIaCTh €ro npuMeneHus. MeToabl THTPUMETPUYECKO-
ro a”Hanu3a. CTaHAapTHBIE U CTaHAAPTU3UPOBAaHHBIE PacTBOPHI. Touka 3K-
BUBAJICHTHOCTH M KOHEYHas TOYKa TUTpoBaHHUs. OCHOBHBIE NTPUEMBI TUT-
pUMETpHUECKOro TUTpoBaHHs. OCOOEHHOCTH KHCIOTHO-OCHOBHOIO, OCa-
JTUTEIBHOTO, KOMIIJIEKCOHOMETPUUYECKOTO u OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIBHOI'O TUTPOBAHMUSI.

CymHocTs rpaBuMeTpuyeckoro anaamsa. CymHocts merona. Tpebo-
BaHUS, MPEIbSIBISEMbIE K OCAXIAEMON M T'PABUMETPHUYECKON (BECOBOM)
dopmaM. YcaoBUS KOJIMYECTBEHHOTO OCAKICHHS TPYIHOPACTBOPUMBIX
BemeCcTB. TOYHOCTh TPAaBUMETPUUYECKUX METOJOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

4.3.  CopneprxaHue 1a00paTOPHBIX 3aHATUN

HanmMeHnoBanue 1a00paTOpHBIX 3aHITHI

KonnuectBo
4acoB

KuHeTnka XuMHYECKHUX peaKIuid.

1

I'mpponus conent

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PCaAKINHU.

M3yyenne cBOMCTB KOMIUJIEKCHBIX COCTMHEHUN.

Xumus eMeHToB-MeTayIo0B I v Il rpynn rioaBHBIX moarpyni.

Onemenrtsl! III-VII rpynn  rinaBHBIX DOATPYIIL.

[IpuroToBneHnue U cTaHgapTU3alMs pacTBopa THAPOKCUAA HATpUS IO CO-
JISTHOM KHUCJIOTE METOJIOM KUCIOTHO-OCHOBHOTO TUTPOBAHMSI

o)

Omnpenenenne 00IIEH )KECTKOCTH BOJOTIPOBOTHOM BOJIBI

N DN N[N —

Hrtoro

4.4. CoaepxaHue MPAKTUYECKUX 3aHATUN

[IpakTHueckue 3aHATUS HE IPEIYCMOTPEHBI YUeOHBIM IIJIAHOM.
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4.5. Bwuasl 1 coliepKaHUe CaMOCTOSTEIbHONW PabOThI 00yJarOIIUXCsI

4.5.1.Buabl caMOCTOSATEILHON pabOThl 00YUYaIOIIUXCS

Bunbl caMmocToATenbHOM paboTh 00yUYaONINXCs

KomnnuectBo
4acoB

BrimmorHeHNE KOHTPOJIBHON pabOTHI

59

[ToaroToBka K 7a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT

30

CaMocCTOSTEIIbHOE N3YUCHUC OTHCIBbHBIX TCM M BOIIPOCOB

60

Hrtoro

149

B cooTBercTBHY € Y4EOHBIM IJIAHOM TPYJOEMKOCTh KOHTPOJISI COCTABIISET 9 yacoB.

4.5.2. ConeprkaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCs

o/t

HanmenoBanue TeM 1 BOpocoB

KonnuectBo
JacoB

IloHATHA W 3aKOHBI CTEXHOMETPHHU. XUMHUYECKUN SKBUBAICHT, (PAKTOp
SKBUBAJECHTHOCTH, MOJIApPHAs Macca SKBHUBAJICHTA. 3aKOHBI: COXPAaHEHHUS
MacChl ¥ HEPrUU; KPATHBIX OTHOILIEHUM; MOCTOSIHCTBO COCTaBa; ABarajpo,
MPOCTHIX 00BEMHBIX OTHOLLIEHUH.

12

CkopocTh M 3HepreTMKa XHMHYECKHX Ppeaknuil. DHEprus axkTUBALUH,
SHEPTEeTUUYECKHUI Oaphep M MEepPEeXOHbI aKTHBUPOBAHHBIM KoMILieke. Kara-
713 ¥ (PepMEHTHI.

XUMUYECKOE PaBHOBECHE KAaK PE3yNbTAaT CaMOIPOU3BOJIBHOTO IMPOTCKAHUS
obpatumoii peakiuu. TepMoAMHAMUYECKHE CUCTEMBbl. BHYTpeHHSSI sHep-
rusi. TerutoBoit 3¢ dexT xumudeckoi peakmuu. 3akoH ['ecca. DHTpomus.
N3menenue sneprun ['m66ca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOJIb-
HOTO NpOTeKaHus peakuuu. [I[puMeHeHNe 1 3HaYeHHE DHEPIETUKU XUMUYe-
CKMX peakuui. [IporHo3upoBaHue HallpaBICHUs] PEAKLIHUH.

12

PacTBopbl. Bunsl pactBopos. [Ipupona MOneKkyIapHBIX CHUJI B pacTBOpaxX.
Onexrponutsl. Kpucramutoruaparsl. Ilponssenenue pactsopumoctu. Bona
Kak CJIa0bIil 371eKTpouT. BogopoaHBINA U THIPOKCHIIBHBIA MTOKA3aTeIN pac-
TBOpOB. ['maponu3 coneit. Tunsl ruaponnsa. 3HaueHHE PaCTBOPOB CIaOBIX
AJIEKTPOJIUTOB B XUMHUHU, OUOJIOTHH U TEOXUMHH.

12

Ctpoenue atoma, nepuogudecknii 3axon .M. MenaeneeBa. Turbl Xxumu-
YeCKOM CBs3BU. XapaKTepUCTHKa CBs3eld. MeTo BaIeHTHBIX CBs3eh. ThIbl rHOpH-
JIM3ALAY aTOMHBIX OPOHTAIEH W TEOMETPUsI MOJIEKYII. MeTOl MOJEKYISIPHBIX Op-
ourasen.

12

OxHcIMTETbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CTereHb OKUCIIEHUS U Mpa-
BIIA ee HaxokaeHus. OKUCIUTENu U BocCTaHOBUTENH. CTEXMOMETpHUYECKHE
KO (PUIMEHTH! OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIMil. DKBUBAICHTHI
OKHCJIUTENS M BOCCTAaHOBUTENA. Polb OKMCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAK-
L1 B IPUPOJIE U CEJILCKOM XO3SIMCTBE.

12

KomnuexkcHble coequHeHusi. J[OHOPHO-aKIIENTOPHOE B3aUMOJAEHCTBUE MO-
nexyin. Kommiekcsl, koMIiekcooOpa3oBaTeny, Juraiibl. Poiab KoMIuIekcoB
B IIpUpoJe U TexHuke. [Ipuposa XMMUYECKON CBSI3U B KOMILUIEKCAX U CBOM-
CTBa KOMIUIEKCHBIX COCIMHEHUM.

12

Xumusa s-3;1eMeHToB. Manast ckIoHHOCTh kaTHoHOB Nat u K* x xomriek-
cooOpa3oBannio. KaTMOHWUTHI W MOHHBI OOMEH HATpHs, Kallusd W APYTHX
OJIHO3apsAIHBIX MOHOB IOYBEHHOI'O PAaCTBOpPA. PerysiaTUBHBIE POJIM KaTHO-
HOB HATpUS M Kalus B )KWUBOW KieTke. Kanmii kak HeoOXOAMMBIA 3JIEMEHT
LIATOIUIA3MbI, HATPUN KAK 3JIEMEHT MEXKKJIETOYHBIX pacTBopoB. Harpuii u

14

12




KaJMi KaK KOMIIOHEHTHI MOYBbI U MOYBEHHBIX pacTBOpoB. Kamuii kak sJie-
MEHT muTaHus pacrenuil. Kammiineie ynobpenus. KpyroBopoTsl HaTpus u
Kanusi B mpupoae. MarHuii u KaiblMid B KUBOW KiieTke. Posib MarHus B
xJiopoduiuie. Marauii 1 KanbIui Kak MUTAaTENIbHbIE KOMIIOHEHTHI 1Mo4YB. Mx
HOHOOOMEHHOE ITOBEACHHE B ITOYBAX.

Xumus p-3jieMeHToB. CONM ATIOMUHUS, UX KPUCTAIUIOTUIPATHI, PACTBOPH-
MOCTh B BOJIe, THApONN3. bop u amomuHuii B nocucremax. Kpemuesewm, cu-
JUKAThl U AIFOMOCHIIMKATBI KaK MOYBOOOpasyromue MuHepaibl. OcoOeHHO-
CTH CTPOCHHSI BOJIOHAOYXAIOIINX, CIOCOOHBIX K HOHHOMY OOMEHY CHIJIMKATOB
TUTIAa MOHTMOPHWUTOHHTA. VX 3HaueHue 1is wiogopoaus mouB. OCOOEHHOCTH
XMMHU TepMaHus, 0JI0OBa U CBHHLA. [I[puMeHeHne 3TUX 3JIEMEHTOB U UX CO-
eIMHEHWH. JKOJIoThYecKas OMAaCHOCTh coefuHeHui cBuHIA. Docdop, ero
COeMUHEHMS, UX (PU3MUECKUE M XMMHYECKUEe CBoWcTBa. Xumus opTodocdop-
HOM KHCTIOTHI U ee coneit. OcobeHHocTH Qocdopa Kak OMOTeHHOTO IEMEHTA.
Crennduka moBeeHUs W 3HaUYCHUE coearHEeHM docdopa B OHMOcHCTEMAX.
Baxxapie Guomonekysl, conepxame hocdop. 3nadenue gochopa Kak de-
MeHTa nutanus. Kpyrosopot ¢ocdopa B npupoje. DIEeKTPOHHOE CTPOEHHE
aTOMOB TaJIOT€HOB M 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TaJIOTCHOB B MOJI-
rpynmne. I[Ipupoma oOpa3yeMpIX TraJoreHaMd XUMHYECKUX CBs3eil CterneHu
OKHCIICHHS TAIOT€HOB B coennHeHHsIX. OCOOCHHOCTH CBSI3€H U CTPOCHUE KO-
BaJICHTHBIX coenuHeHui Gropa. dropoBogopos. [InaBukoBas kuciora. Oco-
OEHHOCTH XJIOpa Kak OMOTeHHOTO »JieMeHTa. Poib Xjiopa B KJIETKe, ero Kpy-
roBopoT B npupoje. Ptop kak OHOJOrHMYECKU HEOOXOIUMBII IEMEHT U Kak
AIIEMEHT — 3arPSI3HATENH OKPYKAIOIIEH CPEIbL.

14

Xumusi d-3j1eMeHTOB. DJICKTPOHHOE CTPOCHHE OJIarOpPOJIHBIX Ta30B M OCO-
OCHHOCTH UX XMMUYECKHX U (Qu3nuecKux cBoucTB. CoenuHeHHs O61aropo-
HBIX razoB. OnpeaeneHue MOHATHH «I1epeXOAHbIE 3JIEMEHThI», d-3JIEMEHTHI,
f-aonementsl. IlonoxeHue NnepexoAHbIX 3JIEMEHTOB B NEPUOAMYECKON CH-
creme anemenToB J[.M. MenneneeBa, ux CTEIICHU OKHUCICHUS U XUMHUYECKHUE
cBoiicTBa. MonubieH U ero coequHeHus. Maprasern, coelMHEHHsI MapraH-
na. CeMelcTBO XKejesa.

13

10

OCHOBHBIE TOHATUS MCTPOJIOTHU XUMUYCCKOTO aHAJIM3a. CucreMaTHyecKue
MOTPEITHOCTH, CIIOCOOBI UX 0OHapyxkeHus. CiyqaitHpie TOrpenrHoCcTh. Tod-
HOCTb QHAJIUTUYECKUX omnpenencHuil. 1lokazarenu npaBUIbHOCTH U IIPELU-
3MOHHOCTU U CIOCOOBI UX MOBBIMICHHUS. AOCOJTIOTHBIE U OTHOCHUTEIHHbBIE
OH_II/I6KI/I, X UCTOYHUKHU U METOAbI BIYUCIICHUA.

12

11

Teopuss uagukaTopoB. MHTEepBasl nmepexoia OKpacku MHIAUKaTopa. Pacnpo-
CTpaHEeHHbIe MHIUKaTOpbl. BeiOop pH mHAMKaTopa Il yCTaHOBIEHHS KO-
HEYHOM TOYKHW TUTpoBaHus. OmulOku TuTpoBaHus. Meroast Mopa, @omnbrap-
71a, METOJI aJICOPOLIMOHHBIX MHAUKATOPOB. HINKATOPHI, PUMEHSIEMBIE B ATHUX
Meronax. Xenaromerpus. Mcrnoiap3oBaHue aMMHOMOIUKAPOOHOBBIX KUCIIOT B
TUTPUMCTPHUICCKOM aHAJIM3C. CHOCO6BI XCIIAaTOMECTPHUYCCKOI'0O TUTPOBAHUS:
npsimoe, o0paTHOe, KOCBEHHOE. MeTaioXpoMHble HHAUKATOPbl U Tpebo-
BaHUs K HUM. MeToapl aHanu3a: NMEepMAaHTaHATOMETPUS, WOJOMETPUS, NIH-
xpomatoMerpusi.  MHauMKaToOphl, MpUMEHSEMblE B  OKUCIUTEIHHO-
BOCCTAaHOBUTCIIbHBIX METOodax: CHGI_II/I(I)I/I‘-IGCKI/IG u OKHCJIINTCIBHO-
BOCCTAaHOBUTEJbHBIE.

12

12

I'paBumerpuueckuii ananus. [locienoBaTensHOCTh onepanuii ¥ mpuemMsl 00-
pabOTKM OCaAKOB, NMPOMBIBAHHE OCAJIKOB, BBHIOOP NMPOMBIBHOM KHAKOCTH,
¢ubTpOBaHME, BapHAaHTHl W TEXHUKA ATHUX omnepanuil. BricymmBanue u
B3BEIIMBAHUE OCAJKOB. AHAIMTUYECKHUE BECHl U Pa3HOBECHL. TEeXHUKaA B3Be-
LIMBAHMSL.

12
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S. YueOHO-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4aroIuXCs
10 AUCHHUTIJIMHE

Y4eOHo-MeTonuuecKrue pa3paboTku uMmeroTcst B Hayunoit 6ubmmoreke ®I'bBOY BO HOxHo-
Vpansckuii [AY:

Pa3nena 1 u 2 TUCHUIIIAHBI

1. Meroanveckue yKazaHus JJII CaMOCTOSITEILHON pabOThI MO AUCIUIUIMHE «XHWMHsI HEOpra-
HUYECKas» Uil CTYICHTOB arpOHOMHYECKOro (akynprera (3aouHas ¢gopma oOydeHus )/
coct. T.A. Ilanoga, E.C. IlectpuxoBa. Yensounck: UI'AA, 2014. 48 c.

2. Heopranuueckass Xxumust. MeToAM4ecKre yKa3aHUs JJIsl BBIIOJHEHUS KOHTPOJIBHON pabOThI
JUTsI CTYZICHTOB arpoHOMHYEcKoro ¢akynbTeTa (3aouHas popma oOyuenwus)/coct. T.A. Ila-
HoBa, E.C. IlectpukoBa. Yensibunck: UI'AA, TAD, 2015. 32 c.

Pasznea 3 aucuuniaInHbI

1. Xumus a"anuTudeckas [DJIEKTpOHHBIA pecypc] : METOA. yKa3aHHs AJI1 CaMOCTOATEIbHOU
paboThl CTYACHTOB [AJ11 00y4aromMXCsl arpOHOMUYECKOTO (aKysIbTeTa M0 HalpaBICHUSIM:
35.03.04 "Arponomus", 35.03.07 "TexHomorusi NpoU3BOJCTBA U MEPEPAOOTKU CEIBCKOXO-
3siictBeHHOM mpoaykiuu”, 35.03.05 "CamoBoactBo" 3a0unHoit ¢hopmbl 00ydeHwus] / cocT. A.
H. Ilokatunosa ; YOxHo-Ypansckuii 'AY, MHcTUTYT arposkosnorun .— Muacckoe: FOxHo-
Ypansckuii 'AY, 2017 .— 14 c. : Tabn. — bubnmorp.: c. 12-13 (7 na3s.) loctyn u3 Jo-
KaJIbHOU ceTu:. http://192.168.2.40/Books/ppm055.pdf

2. Meroanveckne yKa3aHHs K BBITIOJHEHUIO KOHTPOJIHHOW paObOTHI MO XMMHUU aHATHUTHYECKOU
[DnexTpoHHbIi pecypc] : Ay 00ydarouxcsi arpOHOMHYECKOro (aKyabTeTa [0 Hampasiie-
HusM: 35.03.07 "TexHonorus MpOU3BOACTBA M MEPEPAOOTKU CEINHCKOXO3SHCTBEHHON MPO-
aykmun'', 35.03.04 "Arponomus”, 35.03.05 "CagoBoactBo" 3aouHoi (opmbl 00ydeHwms | /
coct. A. H. ITokarunosa ; FOxno-Ypanbckuii 'AY, UacTuTyT arposkosiorun .— Mmuac-
ckoe: FOxuo-Ypanbckuit 'AY, 2017 .— 12 c. : Tabn. — bubmmorp.: ¢. 5-6 (8 Hass.) . Jlo-
CTYI U3 JIOKaJIbHOU ceTu: http://192.168.2.40/Books/ppm058.pdf

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

Jlnst ycTaHOBJICHHUSI COOTBETCTBHSI YPOBHS MOJATOTOBKH oOy4aromuxcst TpedoBanusm OI'OC
BO pazpabotan GoH OLIEHOYHBIX CPEJCTB AJISl TEKYIIErO KOHTPOJIS YCIEBAEMOCTH U MPOBEIACHHUS
MIPOMEXYTOUHOM aTTecTalluu 00ydYaromuxcs Mo AucuurinHe. DOoHA OLEHOUYHBIX CPEeNCTB Mpea-
crasiieH B [Tpunosxenun Nel.

7. QOcHoBHAasi ¥ 1ONOJHUTEJIbHAsA Y4eOHAasl JJUTEepaTypa, He00X0AMMas IJIsl OCBOCHUSA
AUCHMUILINHBI

OcHOBHas ¥ IOTIOJTHUTENbHAs yaeOHas iuTeparypa uMeercs B Hayunoii Onbinoreke u siek-
TpoHHOH MH(pOpMarmonHo-o0pazoBaTensHO cpeae PI'BOY BO IOxno-Ypansckuii [AY.
OcHoBHas:

1. Hwrosuu, U. K. Kypc ananmuruueckoir xumuu [Tekcr| : yuebnuk / W. K. [{utoBuu. - 9-¢
u3 ., crep. - CIIO. : Jlans, 2007. - 496 c.

2. Eropos, B.B. Heopranuueckass u aHaquTHYeCKass XUMHs. AHAUIUTHYECKAS] XUMHS [DIeK-
TpoHHEIH pecypc] : yueb. / B.B. Eropos, H.U. BopoGseBa, N.I'. CunbBecTpoBa. — IJek-
TpoH. naH. — Cankrt-IlerepOypr : Jlawp, 2014. — 144 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/45926.
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3. bopzsosa, JI.JI. OcHOBBI 0011IeH XuMun [ IneKTpoHHBIN pecypce] : 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.

4. Capraes, [1.M. Heoprannueckast xumus [DJIeKTpOHHBIN pecypce] : yued. mocobne — Dek-
TpoH. gaH. — Cankt-Iletepoypr : Jlamp, 2013. — 384 c. — Pexum pocryna:
https://e.lanbook.com/book/36999.

5. Bepmmnun, B.M. Ananutudeckas xumust [ DeKTpoHHBIN pecypce] : yueb. / B.W. Bepmmaus,
N.B. BrnacoBa, U.A. HukudopoBa. — Dnekrpon. gaH. — Cankrt-IletepOypr : Jlans, 2017.
— 428 c. — Pexum nocryna: https://e.lanbook.com/book/97670.

JlonmosHUTEBHAS:

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. lleBnunsina, JI.B. Heoprannueckas xumusi: 3ajlauyu U ynpaKHEHUs JJi BBIITOJIHEHUS! KOH-
TPOJBHBIX PaboT : ydeOHO-MeTomumueckoe mocobue / JI.B. llleBnuimpina, A.M. AmapHes,
P.E. Cunuypuna. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To
ke [DnexTponHslil pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228797

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

978-5-00101-037-1  (mewar. w3n.) ; To ke  [DmekTpoHHBIH  pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=471121
4. Anamutnueckas xumus : ydeOHoe mocobume / A.W. Amapues, T.II. Anexcanmaposa,

A.A. Kazakosa, O.B. Kapynuna ; MunucrepctBo oopazoBanust 1 Hayku Poccuiickoit dene-
parmu, HoBocuOupckuii rocyIapcTBeHHbIM TeXHUYeCKHid yHuBepcutTeT. - 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-TEJIEKOMMYHUKAUIMOHHOM ceTH «HTEepHeT», HEOOX0AUMBbIE
JJIS OCBOCHM S TUCIHUIIIMHBI

Enunoe okHO ocTyna K yueOHO-METOJUUECKUM pazpaboTkam https://toypray.pd
OBC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas oudimorexka ONLINE http://biblioclub.ru

Hayunas snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

sl

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

YueOHOo-MeToan4ecKre pa3paboTku umMeroTcs B HayuHoit OubGamnoTexe u 2JIeKTpOHHON WH-

dbopmarmonHo-oopazoBarensHoii cpene PI'BOY BO H0xHO-Ypanbckuit [AY.
Pasznen 1 v 2 qucHUIINHEI

1. Xumus HeopraHnudeckas [DIEKTPOHHBIN pecypc] : METO. yKa3zaHHs K JTaOOpaTOPHBIM 3aHs-
THUSIM JUISl CTYICHTOB arpOHOMHUYECKOTO (pakynbTeTa OYHOM M 3a04HOM (popm oOyueHus /
coct.: T. A. Ilanoga, E. C. Ilectpukosa ; FOxHno-Ypansckuii I'AY, UucTUTyT arposkosno-
ruu. - Muacckoe: Oxno-Ypansckuii 'AY, 2017. - 43 c. : un., Tabn. - bubmuorp.: c. 3 (11
Ha3B.). Mecro  xpanenusi: Ob UMAD. Jloctym B  JIOKaJbHOM  CETH:
http://192.168.2.40/Books/keaz039.pdf

2. Meronuyeckue yKa3aHus Uil CAMOCTOSITENIbHONW PabOThl MO JUCHUIUIMHE «XUMHS HEopra-
HUYECKasl» ISl CTYICHTOB arpoOHOMHYECKOro ¢akyiabTeTa (3aouHas dopma oOydeHwus )/
coct. T.A. Ilanosa, E.C. ITectpukona. Uensounck: UI'AA, 2014. 48 c.
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3. Heopranunueckass xumus. MeToAM4eCcKre yKa3aHUs JJIsl BBIIOJHEHUS KOHTPOJIBHON pabOThI
JUTSI CTYZICHTOB arpoHOMHYecKoro ¢akynpTeTa (3aouHas popma odyuenus)/coct. T.A. Ila-
HoBa, E.C. Ilectpukosa. Yemsibunck: UI'AA, TAD, 2015. 32 c.

Pasznen 3 AMCHMIIIMHEI

1. Xumus a"HanuTudeckas [DIEKTpOHHBIA pecypc] : METOA. yKa3aHHs AJI1 CaMOCTOATEIbHOU
paboThl CTYACHTOB [AJ11 00Yy4aromMXCsl arpOHOMUYECKOTO (haKysIbTeTa M0 HalpaBICHUSIM:
35.03.04 "Arponomus", 35.03.07 "TexHomoruss NpOU3BOJCTBA U MEPEPAOOTKU CEIBCKOXO-
3siictBeHHOM mpoaykiuu”, 35.03.05 "CamoBoactBo" 3a0unHoit ¢hopmbl 00ydeHwus] / cocT. A.
H. Ilokatunosa ; YOxHo-Ypansckuii 'AY, UHcTUTYT arposkonorun .— Muacckoe: FOxHo-
Ypansckuii 'AY, 2017 .— 14 c. : Tabn. — bubnwmorp.: c. 12-13 (7 na3s.) loctyn u3 Jo-
KaJIbHOU ceTu:. http://192.168.2.40/Books/ppm055.pdf

2. XuMmus aHATUTHYECKas [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHHs K JJaOOpaTOPHBIM 3aHs-
TUSAM U 00yJaromuxcs arpoHoMu4eckoro (akynprera [mo HampasiaeHusM: 35.03.04 "Ar-
poromus", 35.03.07 "TexHomorus MpoOU3BOJACTBA M TMEPEPabOTKH CEINbCKOXO3SHCTBEHHON
npoaykmuu'', 35.03.05 "CanoBonctBo" 3a04unoit popmel oOyuenus] / coct. A. H. Tlokarumo-
Ba ; KOxHo-Ypanbckuit I'AY, MuctuTyT arposkosornu .— Mmuacckoe: FOxHo-Y panbckuil
Ay, 2017 — 11 C. : tabn  [ocryn U3  JIOKaJIbHOM  CETHU:
http://192.168.2.40/Books/ppm057.pdf

3. Meroauueckue yKa3aHusl K BBIIOJHEHHUIO KOHTPOJIBHON pabOThI 110 XMMUU aHAJTUTUYECKON
[DnexTponHbIi pecype] : s 00ydaromMXCcs arpOHOMUYECKOTO (aKyiIbTeTa [110 HampaBlie-
HusM: 35.03.07 "TexHomorusi MpOU3BOJACTBA M MEpepabOTKU CENbCKOXO3SIMICTBEHHON 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. — bubmmorp.: ¢. 5-6 (8 Ha3s.) . Jlo-
CTYM U3 JIOKaJIbHOM ceTu: http://192.168.2.40/Books/ppm058.pdf

10. UndopManoHHbIE TEXHOJIOTHH, HCIIO0JIb3yeMble IPH OCYLEeCTBICHUH 00pa30BaTeI1bHOIO0
npouecca no AMCHUILINHE, BKIIOYAs epevyeHb POrpaMMHOro odecrneyeHus: U
HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OuOImoTeKe ¢ TEPMHUHAIBHBIX CTAHIIMM MPEIOCTABISAETCSA JOCTYN K 0a3zaM JaH-
HbIX: MH(popmanmonHas cnpaBoyHas cuctema Texaskcnept http:/www.cntd.ru

[IporpammHuoe obecrieueHne

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

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No
Level,JIlunieaznonusiiinorobopNed 7544515 ot 15.10.2010

— Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JInieH3M0HHBIIIOTO-
BopNe47544515 ot 15.10.2010

— Amnrusupyc KasperskyEndpointSecurity ayis 6uzneca, JIunensnonnsiii rorosop Ne 17E0-
161220-114550-750-604 ot 20.12.16

11. MartepuajbHO-TeXHHYECKasA 0a3a, HEOOXOAMMAas IJIsA OCYLIECTBJIEHUS 00Pa30BaTEIbHOI0
npouecca mo AMCUMIINHE

IlepeyeHb yueOHBIX J1a0OpaTOpUii, AyIUTOPH A, KOMIILIOTEPHBIX KJIACCOB
1 YueOHas ayautopus IS IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA, OCHAIIEHHAS MYyJIbTUME-
JTUHHBIM 000py0BaHUEM (KOMITBIOTEP M BHACOIIPOEKTOP) - 217
2 Jlaboparopus — 314 JlaGoparopusi XUMUHU
3 TlomemieHus mjisg caMOCTOSATEIBLHON paboThl oOydaromuxcsi — 308, Manablii YUTATBHBIN 3aIT
OMOTMOTEKH.
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IlepeyeHb OCHOBHOIO y4e0HO-/1a00PATOPHOT0 000PYI0BAHUS
®orokonopumerp KOK-3
HNonomep N-130
Kongykromerp KCJI-101
Becs1 anektponnsie VIC-120 d3
Cymmmnbhsnii mxag CHOJI 58/350.
BriTsokabie mkadbl (2 mT.)
Tepmoctar TC-1/20 cyx0BO3IyIIHBIH
DJIeKTpUYecKas IInuTKa
bans naboparopnas [19-4300

WO E WD =

12. NnHoBanuoHHbIe (POPMBI 00pa30BaTEIbLHBIX TEXHOJIOT UM

Bun 3angarus

Jlexuun I3
®opMbI pabOTHI H
PaboTa B MaJIbIX Tpymnnax — +
ITpakTHKO-OpHEHTHPOBAHHOE 0OYUYE€HHE HA OCHOBE UCCIIEI0BaHUS +

CBOMCTB BCIICCTB U XUMHUYCCKOI'O SKCIICPUMCHTA

17




IMPUJIOKEHUE

®OH/I OHEHOYHbLIX CPEIACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHON aTTECTALUN
o0yyJaroImuxcs Mo JUCLUIUINHE

b1.5.22 XUMUSA HEOPTAHUYECKAS U AHAJIUTUYECKAS

Hamnpasnenne noarorosku 35.03.07 TexHos1orust npou3BoACTBA U MepepadoTKu
CeJIbCKOX0351iiCTBEHHOI MPOXYKIUHA

[Ipoduns TexHo0rUsi NPOM3BOACTBA, XPAHEHHS U MepepadoTKH
NPOAYKIHH PACTEHHEBOACTBA

YpoBeHb BhICIIEr0 00pa3oBaHus — 0aKkaJaBpUaT (aKageMUYeCKHii)

Kamudukamnus — 6akajaaBp

dopma 00yueHUs — 3a09UHAs

Muacckoe
2018
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1 Komnerenum ¢ ykazanuem 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 MPOdheccH-
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 (b1.6.22 —-H.1)

I1K-22
BJIaJICHME METOJaMH aHaJlIu3a
MOKa3arelieli KauecTBa M 0e€3-
OIACHOCTH CEJIbCKOXO3IMCTBEH-
HOTO CBIPbSI U MIPOTYKTOB UX TIE-
pepaboTku, OO0pa3IoB TMOYB U
pacTeHui

OOyuaromuiicst TOJDKEH 3HaTh: I1e-

T U 3a7a49d TPOBOJUMBIX HCCIIe-
JOBaHUW, METOIBI  TPOBEICHUS
OKCIIEPUMEHTOB U  HaOIOJICHUH,
0000menuss u o6paboTku uHOOP-
MaIli{, COCTaBJICHHE OTYETOB II0
pe3yibpTaTaM TMPOBEACHHBIX JKCIIe-
pumenTtos (b1.5.22-3.2)

OOyvaromuiicss  JOKEH  YMETh:
MPOBOJUTH (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 JOJDKEH 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 orieHUBa-

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHUS MO AUCLUILITHHE

it (3YH) HenoctaTounsIid JlocTarouHslii Cpennuit Bricokuit
YPOBEHB YPOBEHb YPOBEHb YPOBEHb

B1.B.22 -3.1 OOGyuarommiicas He 3HaeT | OOyuaromuiics cinabo 3Haer | OOydaromuiics 3Haer ¢ He- | OOydaromuiics 3Haer ¢
CBSI3b MEXJIY CTPOEHHUEM | CBS3b MEXJYy CTPOCHUEM | 3HAUUTEIbHBIMU OHMIMOKaMH U | TpeOyeMOl CTENeHbI0 IMOJI-

BEIIECTB M UX XUMHUYECKUMH | BEIIECTB M UX XUMHUYECKUMH | OTACIHHBIMHU Mpo0OeIaMu CBSA3b | HOTBI M TOYHOCTH  CBSI3b

CBOWCTBaMM; OCHOBHBIE XH- | CBOICTBAMHU; OCHOBHBIE XH- | MEXAY CTPOEHUEM BELIECTB U | MEXIY CTPOCHUEM BEIIECTB

MHYECKHE 3aKOHBl U TIOHS- | MUYECKHE 3aKOHBl M TOHA- | UX XMMUYECKMMH CBOMCTBAMU; | U MX XMMHUYECKHMMHU CBOM-

TUS; TPAKTUYECKOE IpHUMe- | THs; NPAKTUYECKOE IpPUME- | OCHOBHBIE XHMHYECKHE 3aKO- | CTBAMH; OCHOBHBIE XMMMYE-

HEHHE HEKOTOPbIX HEOpra- | HEHHE HEKOTOPbIX HEOpra- | Hbl M MOHATHUS; CKME 3aKOHBI M TOHATHS;

HUYECKUX BEIIECTB B CEllb- | HUUYECKUX BEIIECTB B CEJlb- | IPAKTUYECKOE  MPHUMEHEHHE | IPAKTUYECKOe IPUMEHEHHE

CKOXO3SIICTBEHHOM  IPOMU3- | CKOXO3SWCTBEHHOM  IPOM3- | HEKOTOPBIX ~ HEOPraHMYECKUX | HEKOTOPhIX  HEOpraHude-

BOJICTBE BOJICTBE BEIIECTB B  CEJIBCKOXO34M- | CKMX BELIECTB B CEJIbCKOXO-

CTBEHHOM IIPOU3BOJICTBE 3s1ICTBEHHOM TPOU3BO/ICTBE

B1.B.22 -3.2 OOyuaromuiicas He 3Haer | OOyuwaromuiics cinabo 3Haer | OOyuwaromuiics 3HaeT ¢ He- | OOydaroumuiics 3HaeT cC
[eNIM U 33Ja4d MPOBOJMMBIX | LIEJH U 337a4Yl NMPOBOAMMBIX | 3HAUUTEIFHBIMU OMIMOKAMH U | TpeOyeMOW CTEMeHbI0 IOJ-

UCCIIEIOBAaHUM, METO/bI IIPO- | UCCIIE0BaHUI, METOABI | OTAEIbHBIMU MPOOETaMu LENH | HOTBI U TOYHOCTU LIEIU U

BEJICHUSI OSKCIIEPUMEHTOB U | MPOBEJACHUS HKCIEPUMEHTOB | M 337aydl MPOBOJUMBIX HCCIe- | 3a7]aud  MPOBOJUMBIX  HC-

HaOMroZIcHUH, 0000IIeHUs W | 1 HaOMIOJeHUN, 0000IICHNS | JOBAaHUH, METO/IBI TIPOBEICHHS | CIICIOBAaHUA, METOJBI TPO-

00paboTku uHpopManuy, | 1 00paboTKH WHPOpPMALNH, | SKCIIEPUMEHTOB U HAOJIOZE- | BEACHUS JKCIIEPUMEHTOB M

COCTaBJICHHE OTUYETOB IO Pe- | COCTABJICHHE OTYETOB IO | HUM, 0000IIeHUsT 1 00pabOTKHU | HAOMIOAeHUH, 0000IICHHS 1

3ynbTaTaM MIPOBE/ICHHBIX | pe3ysibTaTaM IPOBEACHHBIX | HHPOpPMALUH, cocTaBiieHue | 00paboTku  MHpOpMaIUH,

9KCHEPUMEHTOB HKCIEPUMEHTOB OTYETOB IO PE3yJIbTaTaM IPO- | COCTABIEHUE OTYETOB IIO

BE/ICHHBIX 3KCIIEPUMEHTOB pe3yabTaTaM TpPOBEIECHHBIX

9KCIEPUMEHTOB
B1.B.22 -V.1 OOyuaromuiics He ymeer ca- | OOyuaroutuiics ¢1abo ymeeT | Ofyyarommiicss ymeer ¢ me- | OOydarommiics ymeer ca-

MOCTOATENBHO pPaboTaTh C
y4eOHOW W CHpPaBOYHOM JIH-
TEpaTypoil;  HMCIOJIb30BaTh
CBOMCTBA XHWMHMYECKHX Be-
IIECTB B J1aOOpaTOpHOH U

CaMOCTOSITENILHO PaboTaTh ¢
y4eOHOW W CHpPaBOYHOM JIH-
TEpaTypoil;  HMCHOJIb30BATh
CBOMCTBA XHMMHMYECKUX Be-
IIECTB B JIADOpAaTOpHOW H

SHAYUTCIBbHBIMA 3aTPYAHCHU-
SIMH CaMOCTOSITEIbHO paboTaTh
C y4eOHOH W CIpaBOYHOU JIH-
TepaTypoi; HCIIOJIb30BaTh

MOCTOATENbHO paboTaTh ¢
y4eOHON W CIPaBOYHOM JIH-
TEpaTypoil;  HCIOJb30BaThH
CBOMCTBA XHMHMYECKUX Be-
1IeCTB B J1a0OpaTOpHOM U
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IIPOU3BOJCTBEHHON IIPAKTH-
Ke

IIPOU3BOJCTBEHHON IIPAKTH-
K€

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

IIPOU3BOJCTBEHHON IIPAKTU-
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

TumnoBsle KOHTPOJIBHBIE 33JaHUS U MaTepHaJIbl, HEOOXOIUMBIE JIJIs1 OLICHKU 3HAHHUM, yMEHUI
Y HaBBIKOB, XapaKTEPU3YIOIIHNX 6a306blii 3Tan (POPMHUPOBAHUS KOMIETEHIIMN B MPOLIECCE OCBOEHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEIECHHBIX HUXKE.
Pasznen 1 u 2 qucHUIINHBI
1. Xumus HeopraHnudeckas [ DIEKTPOHHBIN pecypc] : METOA. yKa3zaHHs K JTaOOpaTOPHBIM 3aHs-
THUSIM JUISl CTYICHTOB arpOHOMHUYECKOTO (pakynbTeTa OYHOM M 3a04HOM (popm oOyueHus /
coct.: T. A. Ilanoga, E. C. Ilectpukosa ; FOxHno-Ypansckuii I'AY, UucTUTYyT arposkosno-
ruu. - Muacckoe: Oxno-Ypansckuii 'AY, 2017. - 43 c. : un., Tabn. - bubmuorp.: c. 3 (11
HAa3B.). Mecto  xpanenusa: Ob HMAD. Jloctyn B  JIOKaJbHOM  CETH:
http://192.168.2.40/Books/keaz039.pdf
2. Meroauueckue yKa3aHus JJIs CaMOCTOSITETILHON pabOThl MO AUCHUILUIMHE «XHUMHUSI Heopra-
HUYECKasl» ISl CTYICHTOB arpoHOMHYECKOro ¢akyibTeTa (3aouHas dopma oOydeHws )/
coct. T.A. Ilanosa, E.C. ITectpukona. Uensounck: UI'AA, 2014. 48 c.
3. Heoprannueckast xumusi. MeToau4ecKnue yKa3aHusl JIJIsl BBIMIOJHEHUS KOHTPOJIBbHON PaOOTHI
Il CTY/IEHTOB arpoHOMHYEcKoro ¢axyiabTera (3aouHas ¢popma oOyuenus)/coct. T.A. Ila-
HoBa, E.C. Ilectpukosa. Uensounck: UI'AA, MAD, 2015. 32 c.

Pa3zgen 3 qUCHUIIINHBI

1. Xumus aHanuTHuyecKas [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHHs JI CaMOCTOSTEIbHON
paboThI CTYAEHTOB [/ OOYYAIOIIMXCS arpOHOMUYECKOTo (haKyJIbTeTa M0 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 ; FOxno-Ypansckuii 'AY, Uucturyt arposkonorun .— Muacckoe: FOxHo-
VYpansckuii 'AY, 2017 .— 14 c. : Tabn. — bubmuorp.: c. 12-13 (7 na3s.) Joctyn u3 jno-
KaJIbHOMU ceTu:. http://192.168.2.40/Books/ppm055.pdf

2. XuMus aHaTUTHYECKas [DIEKTPOHHBIN pecypc] : METO. yKazaHusl K J1abOpaTOpHBIM 3aHs-
THUSIM JIJIs1 O0yJaroIuXxcsl arpoHOMUYeckoro dakynprera [mo Hanpasiaerusm: 35.03.04 "Ar-
ponomus”, 35.03.07 "TexHonorusi MPOU3BOJCTBA U MEPEPAOOTKH CEIbCKOXO3SIHCTBEHHOM
npoaykuuu'', 35.03.05 "CanoBoacTBo" 3a0unoit popmer oOyuenusi] / coct. A. H. ITokarwio-
Ba ; lOxHo-Ypanbckuilt 'AY, Uucturyr arposkonorun .— Mmuacckoe: FOxHo-Ypanbckuii
TAY, 2017 — 11 C. : TadI Hoctyn u3 JIOKAJILHOM CeTH:
http://192.168.2.40/Books/ppm057.pdf

3. Meroanveckne yKa3aHHs K BBITIOJHEHUIO KOHTPOJIHHOW paObOTHI MO XMMHUU aHATMTHYECKOU
[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 00ydeHwms | /
coct. A. H. ITokarunosa ; FOxHo-Ypanbckuit 'AY, UHCcTUTYT arposkosiorun .— Mmuac-
ckoe: FOxuo-Ypanbckuit AV, 2017 .— 12 c. : Tabn. — bubnuorp.: c. 5-6 (8 Hazs.) . Jlo-
CTYII U3 JIOKAJIbHOU ceTu: http://192.168.2.40/Books/ppm058.pdf

4. MeToanyeckue MaTepHaJibl, ONpeae/sIIoIHe NPoueAypPbl OLleHUBAHUS 3HAHMI, yMeHHIA,
HABBIKOB M (WJIM) ONBITA /IeSITEJIbHOCTH, XaPAKTEPU3YIOLINX 3TAI

¢dopmupoBaHus KOMIIETEH U
B nanHOM paszgene METOAMYECKHE MaTepuabl, ONPEACIAIONINE MPOLEAYypbl OLEHUBAHUS
3HaHUH, yMEHUH, HABBIKOB U (MJIM) OMbBITA AESATEIBLHOCTH, XapaKTepu3yroImux 0a3oBbIi 3Tan ¢op-
MHPOBAHUs KOMIIETEHIIUH IO JUCHUIINHE «XHUMHSI HEOPTaHUYECKasi U aHAIMTUYECKas», IpUBE/e-
HbI IPUMCHHUTCIIBHO K KaXXAOMY U3 HCIOJb3YCMBIX BHUIAOB TCKYIICTO KOHTPOJIA YCIICBACMOCTH H
MIPOMEXYTOUHOM aTTecTaluu 00y4yarommuxcs.
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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-
nururHabl. Comepikanue U popma oTdera Mo JiabopaToOpHEIM paboTaM MPUBOJUTCS B METOTUIECKUX
yKazaHUAX K JadopatopHbiM padotam (1. 3 POC). ConeprkaHue oTyeTa U KPUTEPUH OLICHKU OTUYETa
(Tabn.) TOBOIATCS O CBEIEHUs O0ydarommxcs B Hadaine 3aHATUd. OTYEeT OIEHMBAETCS OLICHKOU
«3aUTEHO», «HE 3a4TeHO». OlEHKa «3auTeHO» CTaBUTCS oOyuarouumcs, ypoBeHb 3YH koTopbix
COOTBETCTBYET KPUTEPUSIM, YCTAHOBJICHHBIM JJISI MIOJIOKUTEIIbHBIX OLICHOK («OTIMYHO», «XOPOILIO»,
«YIOBJIETBOPUTENIBbHO»). OlieHKa 00BsABIsSETCS 00yUaromeMycsi HEMOCPEACTBEHHO MOCIIE CIayH OT-
yeTa.

HIkana Kpurepun oneHuBanusi

- H3JI0)KCHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHUE BBICKA3bIBaTh U OOOCHOBATH CBOU CYXKJIEHHS NPH OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;
- YMCHHE OIIUCBIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U IIPOLECCHI;
- YMEHHE IIPOBOAUTH OIIBITHI U ITUCATh YPABHEHUS PEAKLIUMN.

OlLleHKa «3a4TEHO»

- OTCYTCTBUE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUM;

- JIONyIEHb! OIIMOKH B OMpEAEICHUN MOHATUI M OMMCAHUU XUMHYe-
CKUX 3aKOHOB, SIBJIEHUI U MPOLECCOB, UCKAXKEH UX CMBICII, HE PELLIEHBI
pacueTHbIE 33a1a4u;

- HEe3HAHHE OCHOBHOI'O Marepuana y4yeOHOM MpOorpaMMBl, JOMYCKaIOTCs
rpyOble OIIMOKH B U3J10KEHUH, B HAIIMCAHUM YPAaBHEHUH peakIUi.

O1eHKa «HE 3aYTEHO»

4.1.2. PaboTa B MaJIbIX IrpymImax

PaGota B ManbIX rpymnmax HpeJocTaBiseT BCEM YYaCTHMKaM BO3MOYKHOCTh JI€HCTBOBATh,
MPAKTUKOBATh HABBIKU COTPYIHUYECTBA, MEXIMUYHOCTHOTO OOIIEHHS (B YaCTHOCTH, BIaJIcHUE MPH-
€MaMU aKTHBHOTO CIyLIaHMs, BbIPAOOTKHM OOLIEro peLIeHHs, pa3pellieHHs] BOZHUKAIOUIMX pa3HO-
rinacuii). Paboty B rpymnmnax cieayeT HCIoJib30BaTh, KOT/1a HEOOXOIMMO PELIUTh MPpodiieMy, ¢ KOTO-
pOH TSKENO CHPAaBUTHCS MHAMBUAYAJIBHO, KOTJla 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(OpPMaLMeil 1 MEHbIIEe pa3HOria-
CHii, HO BBILIIE U BEPOSTHOCTh BO3HUKHOBEHUS HAaNpPsHKEHHOCTU. B ciydae Hecornacusi yuaCTHUKOB
00CyXJIeHUEe MOXKET 3aliTH B TYMHUK, TaK KaK B TAKOH TpyIIe HE HAAETCS HU COIO3HMKA, HU apOHT-
pa.

B rpynne u3 Tpex 4eraoBeK ecTh ONMACHOCTh MOJABJIEHUsS Oojiee ciaboro wieHa rpynmsl. Tem
HE MEHEee I'pYNIbI U3 TPEX YEJOBEK SIBJIAIOTCS HaubOosiee 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 YJICHOB Pa3HOIJIACUS yJIaJUTh TPYIHEE, YeM B
IpymIax ¢ HEYETHbIM KOJU4ecTBOM. [Ipyu He4eTHOM cocTaBe rpyIIbl MOKHO BBIMTH U3 TYIHUKA ITy-
TEM YCTYIKU MHEHHUIO OOJIBITNHCTBA.

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

ITpu BbIMONIHEHUH J1AOOPATOPHBIX PaOOT MO AMCHUILUIMHE PEKOMEHJ0BAHbI IPYMIIbI 10 2-3 ye-
noBeka. PaboTa B rpymnmax ocymecTBisieTcs IpH MOATOTOBKE, BHITOIHEHUH J1a00paTOpHOM paboThI,
a Tak)Ke MOJIBEJICHUH UTOTOB U €€ CIIauH.
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[IIkana 1 KpUTEpUU OLIEHUBAHUA Pe3yIbTaTa padOThl B MaJbIX IPYMIIAX MPEACTABICHbI B Ta0-
JIuLe

HIkana Kpurepun ouneHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepuall;

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

- MarepHual U3J0KEeH I'PaMOTHO, B ONPEICICHHOMN JIOTHYeCKON TMmoce-
JI0BaTe€IbHOCTH, TOYHO MCIIOIb3YETCs] TEPMUHOJIOTHS;

O1eHKa «3a4TEHO» - MIOKA3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETHUECKUE TIOTOKEHHS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYallUU;

- TIPOJEMOHCTPUpPOBaHa C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH KOMIIE-
TEHIUWA, YMEHUN Y HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJTHA-IBE HETOYHOCTH NPH OCBEIIECHUHU BTO-
POCTENEHHBIX BONPOCOB.

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- 00Hapy)XCHO HE3HAHWE WM HETIOHMMaHHE OOoJbIleH, WM Hauboee
BaXHOU 9acTH yueOHOTO Marepuana;

- JIOTYIIEHB! OMMOKH B ONPEACTICHUN TOHSATHH, MPH HCIOIH30BAHUH
TCPMUHOJIOTUH, KOTOPLIC HC HUCHPABJICHBI IMOCJIC HCCKOJBKHUX HABOIS-
IIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHIHUHU, OTCYTCTBYIOT COOTBCTCTBYIOIIHC
3HAHWSI, YMECHUS ¥ HaBBIKH.

O1LeHKa «He 3aYTEHO»

4.1.3. IIpakTUKO-OpUEHTUPOBAHHOE OOYUYEHHE Ha OCHOBE MCCIICIOBAHUSI CBOMCTB BEIICCTB
Y XMMUYECKOT'0 SKCIIEPUMEHTA

[TpakTHKO-OpHEHTHPOBAHHOE OOy4YE€HHE MO3BOJSET aKTUBU3UPOBATh MO3HABATEIbHYIO Jes-
TEIBHOCTh O0YYarOIINXCsl, 33€MCTBOBAaTh IMOIIMOHANIbHYIO c(hepy, ’KUZHEHHBIH OIBIT, CIOCOOCTBO-
BaTh BKJIIOUEHHIO OOyJaromMXCs B IO3HaBaTelbHBI mpomecc. CTpykTypa TMPaKTHKO-
OPHUEHTHPOBAHHOM 3a/a4M, BKJIKOYAIOIIAsl 3HAHWE — IOHUMAHNUE — IPUMEHEHNE — aHAJIUN3 — CUHTE3
— OIICHKY U MHOTOKPAaTHO MPHUMEHEHHAs Ha 3aHSTHUSX, TTO3BOJIUT BOOPYKHTH OOYYaIOIIUXCS aJro-
PUTMOM pEeLIeHUS MPOOIEMHBIX 33/1a4, BO3ZHUKAIOIIUX B peaTbHON KU3HH.

[To pe3ynapTaram pabOTHI BBICTABISETCS OLIGHKA «3aUTEHO» WIH «HE3a4TeHO». Kpurepuum
OLICHUBAHHUsI YKAa3aHbl HIKE:

OneHka «3a4TEHO» BBICTABIIIECTCS 00YYaIOIIEMYCsl, KOTOPBIA MPOYHO YCBOMJI MPETYCMOT-
PEHHBII NPOrpaMMHBIA MaTepHall; MPaBUIbHO, API'YMEHTUPOBAHO OTBETHJI Ha BCE BOINPOCHI, TOKA-
3aJ TIIyOOKHe CHCTEMAaTU3UPOBAHHBIE 3HAHUS, BIAJICeT IPUEMAaMH PACCYKICHUS: TEOPUIO CBSI3bIBA-
€T C MPAKTUKOM, IpYTMMH TEMaMU JIaHHOTO Kypca; 6e3 OIIMOO0K BBHIOJHIII TPAKTHUECKOE 3aJaHHe.

Ounenka «He 3a4TeHO» BpicTaBisercss o0yJaromemMycs, KOTOPbI HE CIIPaBHJICS C 33JJaHU-
€M, B OTBETax JOMYCTUJ CYIIECTBEHHbIE OINOKU. He MOXKeT OTBETUTh Ha TOMOJHUTENbHBIE BOIIPO-
Chl, TIPEJUIOKEHHbIE TTpenoaBareneM. LlenocTHoro nmpeacraBieHus 0 B3aUMOCBSI34X, KOMIIOHEHTAX,
HET.

4.1.4. KontpospHas paboTa

KoHTposibHast paboTa UCTOIB3YETCs ISl CAMOCTOSITEIHbHOTO OCBOSHUST 00yJaromuxcs oopa-
30BaTeIbHON MPOTPaMMEBI IO TeMaM JucHuIuInHbl (Heoprannyeckas xumus. MeTogudeckue ykasa-
HUS JJ1A BBIMOJHEHHs] KOHTPOJIBHOU pabOTHI AJsl CTYACHTOB arpoOHOMUYECKoro (axkynabTeTa (3a04-
Has Gopma oOyuenusi)/coct. T.A. [1anosa, E.C. Ilectpuxona. Yensbunck: UI'AA, MAD, 2015. 32 c.
n Meronnyeckue yka3zaHHsS K BBIIOJHEHHIO KOHTPOJIBHOW pabOThl MO XUMHUHU aHAIUTUYECKOU
[DnexkTpoHHEI pecypc] : Mg 00ydarmuXxcs arpOHOMHYECKOTo (aKylbTeTa [0 HampaBICHUSIM:
35.03.07 "TexHomorusi TPOU3BOJACTBA M TEPEPabOTKU CEITBbCKOXO3SMCTBEHHOW MPOIYKIUU",
35.03.04 "Arponomus”, 35.03.05 "CanoBoactBo" 3a04Hoi popmbl oOyuenus] / coct. A. H. Iloka-
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tunosa ; lOxno-Ypansckuit I'AY, MUuctutyr arposkonorun .— Mmuacckoe: HOxHO-Ypanbckuii
I'Ay, 2017 .— 12 c. : tabn. — bubmuorp.: c¢. 5-6 (8 Ha3B.) . JlocTyn u3 JIOKaJbHON CETH:
http://192.168.2.40/Books/ppm058.pdf)

KonTponbHast paboTa O1ieHUBaeTCsl OTMETKOM «3aUTEHO» UITU «HE 3aYTEHO».

OOm1ast olleHKa KOHTPOJILHOM pabOThI CKIIAIBIBAECTCS U3 OLIEHOK IO OTJEIbHBIM 331aHUSM C
YY4E€TOM Ka4ueCTBa BHIMOJHEHUS U 0(hOPMIICHHS pabOTHI.

OTMeTKa BBICTABIIACTCS HAa THUTYJIBHOM JIUCTE PabOTHI U 3aBEpAETCs MOANUCHIO MpErnojaBa-
Tensl. YPOBEHb KayecTBa MUCHMEHHOW KOHTPOJBHON paOOThl OOYYArONIUXCS OMPEACNISIeTCS C HC-
MOJIb30BaHUEM CIIEAYIOIIEH CHCTEMBI OLIEHOK.

«3a4TeHO0» BBICTABJISIETCS, B Cllydae €clid OOYyYaloLIUICS MOKa3bIBAET XOPOIIME 3HAHUS
M3YYEHHOT'0 y4eOHOTO MaTepHuaja Mo TMPEAJOXKEHHBIM BOIPOCaM; XOPOIIO BIAJEET OCHOBHBIMU
TEPMHUHAMH U MOHATUSMU; CAMOCTOSITENIBHO, JIOTUYHO U MOCJIEIOBATEILHO U3J1araeT U UHTEPIPETHU-
pyeT MaTepualbl yueOHOTO Kypca; MOJTHOCTBhIO PACKPBIBAET CMBICT IpeIaraéMbIX BOIIPOCOB U 3a-
JaHMi; TOKa3bIBae€T yMEeHUE (hOPMYJIHPOBATh BHIBOABI M 00OOIICHHUS 110 TEME 3aJaHuil.

«He 3a4TeH0» — BBICTABIISICTCS MIPH HATUYHH CEPbE3HBIX YIYIICHUN B TPOILIECCE U3JI0KEHUS
MaTepuasa; HEyJOBJIETBOPUTEILHOM 3HAHUHU 0a30BBIX TEPMHUHOB U MOHATHH Kypca, OTCYTCTBUU
JIOTHKH ¥ TIOCIIEA0BATENFHOCTH B U3JI0KEHUU OTBETOB Ha IMPEUIOKEHHBIE BOIPOCHI; €CIH HE BbI-
MOJIHEHBI OJIMH WJIM HECKOJIBKO 33aHUN KOHTPOJIbHON pabOTHI.

KonTponbHast paboTa, BBINOIHEHHAs! HEOPEXKHO, HE TI0 CBOEMY BapuaHTy, 0e3 coOIoaeHus
MpaBuJI, MPEABABISAEMBIX K €€ 0QOPMIICHHUIO, BO3BpalaeTcs 0e3 MpOBEpPKU C yKa3aHHEM MPUYHH,
KOTOpBIE TOBOJATCS 10 00ydarommxcs. B aTom ciyyae KOHTposibHAsE paboTa BBIMOIHSAETCS TOBTOP-
HO.

[Ipu BBIABIEHUU 3aJaHHIA, BHITIOJTHEHHBIX HECAMOCTOSITENBHO, MPEMNO/IaBaTeNb BIIPaBe Mpo-
BECTH 3alIUTy 00ydYarommmcs cBoux paboT. [lo pesympraTam 3amIuThl MPEMOaBaTe)Ib BHIHOCHT
pelieHre Tud0 0 3a4eTe KOHTPOIBHOU padoThl, 100 00 ee BO3BpaTe ¢ M3MEHEHHEM BapHaHTa. 3a-
IIUTa KOHTPOJILHOW pabOTHI MpenoiaracT CBOOOIHOE BlIaJIeHHE 00yJaIOIUMHUCSI MaTepUaAIOM, U3-
JIO’)KEHHBIM B paboTe U Xopollee 3HaHUE YIeOHOU TUTEpaTyphl, UCIIOIF30BAHHON NMPU HAIMCAHUU.

4.2. Ilpoueaypsl U OLlEHOYHbIE CPEACTBA JIsl MPOBeAeHUS TPOMEKYTOUHOM
aTTecTanuu

4.2.1. 3auet

3ayer He MPEeTyCMOTPEH YUeOHBIM TJIAHOM.

4.2.2. Dx3aMeH

DK3aMeH sBIsAeTCS (OPMOM OIEHKH KauyecTBa OCBOCHHS OOYYalOIMMCS OCHOBHOM mpodec-
CHOHAJILHOW 00pa3zoBaTeIbHON MPOrpaMMBl MO pasjiesiaM TUCHMIUIMHEL 1o pe3ynabTaram sK3aMeHa
00ydJaronemMycsi BBICTABIISICTCS OILIGHKA «OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIHHO» WU «HE-
YIOBJIETBOPUTEIILHO».

DK3aMeH MO0 JUCHUILIMHE MPOBOJUTCSA B COOTBETCTBUHU C PACHMCAHUEM IPOMEKYTOUHOM aT-
TECTalluM, B KOTOPOM YKa3bIBAETCSl BPEMS €r0 MPOBEJACHUSI, HOMEp ayJUTOPHUH, MECTO MPOBEACHUS
KOHCYJIbTallMH. Y TBEPKIACHHOE pacliCaHue pa3MellaeTcsl Ha UHPOPMAIIMOHHBIX CTEHaX, a TaKXKe
Ha opUIMaTBEHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUHN ISl MPOMEKYTOYHOW aTTECTAMHM OOYYAIONIUXCS yCTaHABIMBACTCS
paboueil mporpaMMoOi TUCHHUIIINHBI U JOBOJAUTCS 10 CBEACHHS 00yJaIONUXCs B HA4aJle CeMecTpa.

DK3aMeHBI MPUHUMAIOTCS, KaK MPaBUIIo, JekTopamu. C pa3perieHus 3aBeayroero kaheapoi
Ha JK3aMEHE MOJXKET MPHUCYTCTBOBATh MpENOAaBaTenh Kadeaphl, MPUBICUCHHBIA IJIsi MOMOIIU B
pueMe 3K3ameHa. B ciydae oTCyTCTBHS BEAYHIEro IPENoaBaTess IK3aMEH MPUHUMAETCS MPEIo-
JaBaTelieM, HA3HAYEHHBIM PaCIOPSKEHUEM 3aBEAYIONIETo Kadeapoil.

[TpucyTcTBHE Ha 5K3aMeHe IpernoaBaTenell ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
MOPSDKEHUST PEKTOPa, MPOPEKTOopa Mo yueOHOH padoTe WK IekaHa (hakyinbTeTa He TOMyCKaeTCsl.
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OOyuaromuecs Mpy sIBKE Ha K3aMeH 00s3aHbI UMETh MPH ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSBIAIOT HK3aMEHATOPY.

Jlis mpoBeneHUs SK3aMeHa BEIyIIUi MpernojaBarelh HaKaHyHE IMOJIyd4aeT B JIeKaHaTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIllaeTCs B JAeKaHAT IMOCJEe OKOHYAHHS MEpo-
MIPUSATHUA B JIEHb IPOBEACHUS IK3aMEHA WM YTPOM CIEAYIOIIETO JHS.

DK3aMeHbI MPOBOJASTCS MO OMJIeTaM B YCTHOM WJIM MUCbMEHHOM BHJIE, JTHOO B BUJIE TECTUPO-
BaHUA. JK3aMEHAIMOHHBIC OWIIETHI COCTABIISIOTCS IO YCTAHOBIEHHOW (pOpME B COOTBETCTBHUM C
YTBEPKIEHHBIMH Kadenpoil 3K3aMEeHAllMOHHBIMU BOIPOCAMU U YTBEPXKAAIOTCS 3aBEAYIOIIUM Ka-
denpoii exxeronHo. B dunere cogepKuTCs 2 TEOPETUUECKUX BOMPOCA U 3a1a4a.

DK3aMeHaTOpy MpeAOoCTaBiIsieTcs MPaBo 3aJaBaTh BOIPOCHI CBEpX OuIieTa, a Takke MOMHUMO
TEOPETUYECKUX BOMPOCOB JaBaTh IS PEIICHHS 33Ja4d U MPUMEPHI, HE BBIXOJAIIME 33 PaMKH
MPONJIEHHOr0 MaTepuasa Mo u3y4yaeMou TUCIUIIIINHE.

3HaHMsI, YMEHUS ¥ HABBIKKM O0YYAIOIIMXCS 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 JIOJKHO HAaXOIUThCS Oojiee BOCHMU
00yJaromuXxcsi Ha OJTHOTO MPETo aBaTes.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOYy4YaroIIMICS BHIOMpAET dK3aMEHAIMOHHBIN OWJIET B
CIIy9aifHOM TOPSIJIKE, 3aTe€M Ha3bIBaeT (haMUIUIO, UMSI, OTYECTBO M HOMEP IK3aMEHAIIMOHHOTO Ou-
neTa.

Bo Bpems sk3amMeHa 00ydaroniyecs MOTyT IMOJIb30BAThCs C pa3pelIeHus IK3aMEeHaTopa IMpo-
IrpaMMON JTUCIUIUTHHBI, CIIPABOYHOW M HOPMATHUBHOM JTUTEPATYPOU, IPYTUMH TTOCOOUSIMH U TEXHU-
YECKUMH CPEICTBAMU.

Bpems moAroToBku O0TBETA MPH CAaye 3K3aMeHa B YyCTHOU GopMe JOHKHO COCTABIISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUIO 00Y4YaloLIerocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems orBera — He
oomnee 15 MuHyT.

OOy4Jaromuiicst, MCTIBITBIBAIOIINIA 3aTPYJHEHHS MPHU MOATOTOBKE K OTBETY MO BHIOpaHHOMY
UM OHIIETy, UMEET MPaBO Ha BHIOOP BTOPOTO OHIIETa C COOTBETCTBYIOLIUM IPOJIEHHEM BPEMEHH Ha
noaArotToBky. [Ipy okoHYAaTETPHOM OLIEHWBAHWU OTBETA OIEHKA CHIKAETCS Ha oauH Oawi. Beigada
TPEThero OusieTa He pa3perraeTcs.

Ecnu oOyuaromuiicst SBUJICS HA DK3aMEH, W, B3sSB OWJIET, OTKA3aJICS OT MPOXOKICHHS aTTe-
CTallUM B CBSI3U C HEMOATOTOBJIECHHOCTBIO, TO B BEIOMOCTH €MY BBICTABJISIETCS OL[EHKA «HEYJIOBIIE-
TBOPHUTETIHLHO».

Hapymenue AucCUMIINHBI, CIUCBIBAHHME, MCIONb30BaHUE OOYUYaIOIIUMUCS HEpa3pelleHHbIX
MEYATHBIX U PYKOIMHCHBIX MAaTEpUATIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, TUIAHIIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHUIOB JTUYHONH KOMMYHHUKAIIMOHHON U KOMIIBIOTEPHOU TEXHU-
KM BO BpeMs aTTECTAIIMOHHBIX HCIBITAHWN 3ampelieHo. B ciayyae HapylieHus: 3TOro TpeOOBaHUS
npenojaBaTesib 00s3aH yAaJUTh 00y4aromlerocss U3 ayAUuTOPUH U MPOCTaBUTh €MY B BEJIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIBHO».

BricTaBneHne OIEHOK, MOJYYEHHBIX NMPU MOJBEACHUH PE3YyIbTaTOB MPOMEXKYTOUHON aTTe-
CTAIlMH, B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U 3aYETHYIO KHIKKY IPOBOJAMUTCS B MPUCYTCTBUU
camoro oOyuarouierocs. [IpenogaBaTenu HecyT MEpPCOHAIBHYIO OTBETCTBEHHOCTH 332 CBOEBPEMEH-
HOCTh M TOYHOCTb BHECEHHUS 3alucedl O pe3yibTaTax MPOMEXKYTOUYHOW aTTECTAallMd B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4E€THbHIC KHIKKH.

HesiBka Ha sKk3aMeH OTMeuYaeTcs B 3a4E€THO-IPK3aMEHAIMOHHON BEAOMOCTH CJIOBAMHU «HE
SABHIICA».

Jliist oOyuaronuxcsi, KOTOpble He CMOTJIM CIaTh SK3aMEH B YCTAHOBIIEHHBIE CPOKH, Y HUBEP-
CUTET yCTaHaBIUBAET MEPUOJI JIUKBUIAIMH 3aI0JDKEHHOCTU. B 3TOT mepuoj npenoaBaTenu, npu-
HUMAaBIINE YK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEH, Korja OHH OyIyT MpUHUMAThH 3a-
nomkeHHocTH. MHpopmManys o TMKBUAAIMU 33JOJ’KEHHOCTH OTMEYAeTCsl B SK3aMEHAIIIOHHOM JIH-
CTE.
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O6y‘{aIOH_II/IMC$I, IMMOKa3aBIIHUM OTJIMYHBIC WU XOPOHIMC 3HAHUA B TCUCHUC CCMECTpPa B XOAC
MOCTOSIHHOTO TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH, MOET OBbITh IMPOCTaBJIIEHA 3K3aMEHAIlMOHHAS
OIICHKA OOCPOYHO, T.C. 663 caadyu 5K3aMCHa. OI.[GHKa BBICTABJISICTCA B 3K3aMeHaHHOHHBIﬁ JIUCT UIIN
B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jinga ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbsA, MOI'YT CAAaBATh 3K3aMCHBI B
MEKCECCUOHHBIA NEPUOJ B CPOKH, YCTAHOBJICHHbIE MHAWBUIyaJbHBIM yue€OHBIM IU1aHOM. VHBam-
Abl W JiMla C OTpPaHUYCHHBIMHU BO3MOXHOCTAMH 3J0POBbs, HMCIONIHNC HAPYIICHHUA OIOPHO-
JIBUTATEJIHLHOTO afmapara, J0IMyCKaloTCs Ha aTTECTAllMOHHBIE UCIIBITAHUSI B COMTPOBOXKICHUU acCH-
CTEHTOB-COMPOBOXKIAIOIIHX.

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

Hlkana 1 KpUTEpHH OLEHUBAHUS OTBETA O0YUYAIOLIETroCs MPECTABICHbI B TAOIHIIE

IIxkana Kpurepun onenuBanuns

BCECTOPOHHEE, CUCTEMATHUECKOe U TITy00KOe 3HaHUE MPOrPaMMHOTO Ma-
Onenka 5 Tepuasia, UCUEpIbIBAIOIIEE, IPAMOTHOE U JIOTUYECKU CTPOMHOE U3JI0XKE-
(0TIIMYHO) HUE TEOPETUYECKOTO MaTepuasa, MpaBuibHas (HOPMYIUPOBKA OIpeeIie-
HUM, B OTBETE UCIIOIB3YETCS TOTOIHUTEIBbHBIA MaTepHall.

IIOJIHOE 3HaHHE NPOTrPaMMHOI0 MaTepuana, Mocleq0BaTeIbHOE, TPaMOT-
Onenka 4 HOE€ U JIOTUYECKH CTPOHHOE H3JI0KEHHE Marepuana, 6e3 CyIeCTBEeHHbIX
(xopomw1o) HETOYHOCTEH B OTBETE HA BONPOC. HAINYME MaJI03HAYUTEIbHBIX OIINOOK
WIM HEAOCTAaTOYHO IIOJIHOE PACKPBITHE COJEPKaHUE BOIPOCA.

3HaHHE OCHOBHOTO MPOTPaAaMMHOI0 MaTepuaia B MUHUMAIBHOM 00beMe,

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

Onenka 2 npo6esbl B 3HAHUAX OCHOBHOTO IIPOTPAaMMHOTO MaTepuaia, CyIIEeCTBEH-
(HEeyIOBIIETBOPUTEIBHO) | HbIE OIIMOKY MPH OTBETE HA BOIPOCHI

Bonpocsl Kk 3k3ameHy
1. Tlepmommueckwuii 3axoH JI.M. MenneneeBa. CoBpemeHnHast GOpMyIUPOBKa 3aKOHA. 3HAYCHHUE
MEPUOINYECKOT0 3aKOHA JJIsI XUMHUH.
[TonsATHE XUMUYECKON TEPMOJANHAMUKHU. TepMOIMHAMUYECKHE CUCTEMBI.
TemnoBbie 3¢ dexTrl peakuuil. DHTaNbNNA CUCTEMBL. 3akoH ['ecca.
DHTPOMHUS CUCTEMBI.
CBobonnas sneprus ['nb6ca kak ¢pyHkuus coctossHus BemecTBa. AG, Kak NMpUYMHA MPOTE-
KaHUs CaMOIIPOU3BOJIBHOM pEeaAKIIHA.
CoBpeMeHHast MOJIeb COCTOSIHUS 3JIEKTpoHa B aToMe. KBaHTOBbIE unca.
[TpuHIMIIBI 3aM0IHEHUS] JIEKTPOHHBIX OpOUTaneil aToMa B OCHOBHOM COCTOSIHUM: IPUHIIUIT
[Maynu, npaBuno XyHna, npaBuiio KiedukoBCKOro. DJIEKTPOHHBIE €MKOCTH oOpOuTanei,
YPOBHEU M MOTYPOBHEM.
Tunbel XUMUUYECKUX CBSI3€i: KOBAJICHTHAsI, HIOHHAs, METAJNIMUECKasi, BOJIOPOIHAS.
9. XapakTepucTuka CBsi3ed: JJIEKTPUUYECKHE TUIOJIbHBIE MOMEHTHI, 3 (EeKTUBHBIEC 3apsiibl
aTOMOB, HAINPaBJIEHHOCTh U HACBIIIEHHOCTb, SHEPTUS U JIJIMHA CBS3H.
10. Onpenenenne NOHATUS «KOMIUJIEKCHBIE COeAMHEHUS». OCHOBHBIE TOHATHUS KOOPAUHAIIUOH-
HOU TEOPUH.
11. Baxxgenmue THOBI KOMIUIEKCHBIX CO€IUHEHUI.
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43.
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46.
47.

[TpuunHbl 00pa30BaHus BOJAHBIX PaCTBOPOB. [ OMOTE€HHBIEC U T€TEPOTEeHHBIC PACTBOPEI.
Crioco0ObI BRIpKEHHS COCTaBa paCTBOPOB.

OnexTpoautsl. CBOICTBA paCTBOPOB JIEKTPOIUTOB.

I'maponus coneit. Tunel runponusa.

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

3aBHUCHUMOCTh CKOPOCTH XMMHYECKOH peakimuu OT TemmepaTypsl. [IpencraBnenue o6 sHEp-
TUU aKTUBAIUH, SJHEPTETHIECKOM Oapbepe U MEePeX0qHOM dHEPTeTHUYECKOM KOMILICKCE.
Kunernueckass xoHuenuus paBHoBecusi. Koncranta paBHoBecusi. CMelleHUE paBHOBECHs
MPY U3MEHEHUHU KOHIIEHTpaluu, TemnepaTypsl U nasienus. [Ipunmun Jle-1larenbe.

OOmrast xapakTepucTHKa 3JaeMeHToB rpynmnsl IA. Bogopon (n3oTormsl, noxydenue, pusnye-
CKHE ¥ XHMMHYSCKHE CBOMCTBA).

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

IIepoxcun Bomopoa.

XHWUMHUYECKUE CBOMCTBA IIETOYHBIX METAIOB. Kayinil Kak aneMeHT nutaHus pactenuil. Ka-
TMifHbIe yIOOpeHuUsI.

dusnueckre 1 XUMUYECKHE CBOMCTBA KAJIbIIHMA U Mardus. Mx Ononornyeckoe 3HaYEHME.
du3ndecKkue U XUMUYECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

Kucnoponusie coenmuuenust 6opa: oKCua, OOpHast KUCIO0Ta, TOJMKUCIOTH 00pa, UX COJIU.
duznyeckre 1 XUMHUUECKHE CBOMCTBA METAJINIMUESCKOT0 aJIIOMHUHUS.

Okcuapl U THAPOKCUIIBI aTIOMUHUS, Pa3HOOOpa3ue WX CTPOCHHS, aM(POTEPHOCTh ITUX CO-
€AMHEHUH, peaKMy UX B3aUMHOTO MPEBPALICHUS.

XWMUA HEOPraHUYECKUX COCAMHEHUM Yriiepo/ia: YIIEKUCIIOro ra3a u ero Npou3BOIHbIX.
3HavyeHHE COeIMHEHUI yriaepo/a B CelIbcKOM Xo3siiicTBe. KpyroBopoT yrieponia B mpupoJe.
TonnuBHAas SHEpPreTUKa, MOJIUMEPHL. DKOJOTHYECKUE ACTIEKThl XUMHH YIIIEPOa.

Xumus coeMHEeHUN KpeMHus. KpeMHe3eM, CUITMKAThl U aTFOMOCHIMKATHI KaK MoYBooOpa-
3YIOIIME MUHEPAJIBI.

Oco0eHHOCTH XMMHH T€pPMaHMsl, 0JI0Ba U CBUHIA. [IpUMeHeHne ITHX 3JIEMEHTOB U UX CO-
€QUHEHNN. DKOJOTruUecKas OacCHOCTb COSIUHEHUN CBHUHIIA.

XHUMHS MOJIEKYJIIPHOTO a30Ta.

XHWMUSA aMMHUaKa ¥ €ro Mporu3BOIHbIX.

XHUMHS OKCHJIOB a30Ta, a30THOM KMCIIOTHI M €€ COJICH.

docdop, amtorponHsie MoauduKanmuK, GU3NIECKUE U XUMHUYECKHE CBOMCTBA MOJICKYJISP-
Horo ¢ocdopa.

OptodochopHas kucimoTa u ee conu. 3HaueHue Gocdopa kak memerTa nuranus. Dochop-
HBIE yI00peHusl.

DuU3NYECKUE U XUMHYECKHE CBOMCTBA KMCIOPOJa. DKOJIOTHYECKask pojib KUCIOpOJa U 030HA
aTMoc(hepsl.

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

CepHUCTBIH Ta3, CepHHUCTAsE KUCIOTA, CYIb(GUTHL. CepoBOOPOI U TOTUCYITb(AHBL.
DJIEKTPOHHOE CTPOEHHE aTOMOB IraJJOT€HOB U 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB rajore-
HOB B noarpymnme. Coenunenus ¢ropa.

XJ10poBOAOPO, coigHas kuciora. CoequHEHHS XJIOpa C KUCIOPOAOM M UX CBOMCTBA.
Xumus 6;1aropoIHBIX T'a30B (CTPOGHUE aTOMOB, OCOOCHHOCTH XMMHUYECKHX U (PU3NYECKHX
CBOICTB).

CemMeiicTBO Kee3a.

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

Oco0eHHOCTH XUMHUHM XPOMa; €r0 BaKHEUIINE COSAMHEHHs (OKCUIBI, THAPOKCHUBI, KUCIO-
TBI, COJIHN).

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

[Ipenmer, 3anaun 1 3HAYEHNE AHATUTUYECKON XUMHUHU.
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48. Hctopus pa3BUTHs aHATUTHYECKON XUMUU.

49. Knaccudukamus METOIOB aHATH3A.

50. To4HOCTh aHATTUTUYECKUX ONPEACICHUI.

51. TeopeTnyeckne OCHOBBI aHATMTHYECKOW XUMHH: 3aKOH JIEUCTBYIOIIUX MAacC. TEOPHUS DJIEK-
TPOJIUTUYECKON AUCCOLMALIMH, TPOTOJUTHYECKAS] TEOPHUS.

52. Beruuciienne pH pacTBOpOB CHIIBHBIX M CITA0BIX KUCIIOT M OCHOBaHUN. BriBO hopmy:.

53. Bydepusbie pacTBOpHI, X IpUMEHeHHe U pacueT pH.

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

55. CriocoObl BBIpaK€HUSI KOHILIEHTPALMM PACTBOPOB: MPOICHTHAs, MOJIApHas, HOpMallbHas,
TUTP, MOJIJIbHAsA KOHLICHTPALlUH.

56. OcHOBBI IpaBUMeTpUUecKoro aHanusa. CyTb MeTOJa, IPUMEHEHHE, YCIOBUS IPOBEACHUS.
Ocaxxnaemas ¥ rpaBUMeTpudeckast OpMbl.

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

58. PacTBOpeHUE U OCaKIECHUE B TPABUMETPHH.

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

60. OcHOBBI TUTpUMETpUYECKOTO aHanu3a. CyTb, IpUMEHEHUE, YCIOBUS MMPOBEACHUSI.

61. PacTBOpBI B THTPUMETPHH.

62. Knaccudukanus metonoB TuTpuMeTpun. CyTh KaXKI0M TPYIIIBI METOOB.

63. O01mue npueMbl TUTPOBAHHUSL.

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

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

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

67. XapakTepuCTHKa METOA0B KOMIIJIEKCOHOMETPHH.

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

69. XapakTepucTuka nepMaHraHaTOMETPUH, HOJOMETPUH U XPOMATOMETPHUH.

70. XapakTepucTuka METOJI0OB OCAKICHUS

3agauu K IK3aMeHy

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

(dara Hatpus maccoit 42,6 T B Boae maccoi 300 T, eciii IIOTHOCTh MOJIYYeHHOTO pacTBOpa paBHA
1,12 /M.
3. Kak noBnusieT ymeHbllIeHHE JaBICHNS Ha PABHOBECHE B PEAKIIUAX:
a) NoOs4 - 2NO>
6) 2NO + Oz - 2NO»
B) 3Fe203x) + COr) - 2Fe304x) + CO2r)?
4. K pactBopy Maccoii 250r, MaccoBast 10J1 cojid B KOTOpoM cocTasiisieT 10%, npununu Boay
00béMoM 150mu1. [IpHHSB TUIOTHOCTH BOABI PaBHOM 1T/MJ1, OTIPEISIUTE MaCCOBYIO JIOJIIO COJIU B
MOJIy4YEHHOM PacTBOpE.
5. [Tpu onpenenéHHbIX YCIOBUAX peaKklus XJIOPOBOIOPOAa C KUCIOPOIOM SABIIETCS 00paTh-
moii: 4HClqy + Oxry — 2Clw + 2H20), AH = -116,4x/Ix
Kaxkoe BiusiHue Ha paBHOBECHOE COCTOSIHUE CUCTEMBI OKAXKYT:
a) yBeJIMUEHUE J1aBIICHUS;
0) TOBBIILICHHE TEMIIEPATyphl; B) BBEACHUE KaTalIu3aTopa.

6. MeTomoM 3eKTpoHHOTO OanaHca noaoepuTe KO3 OUIMEHTHI B CXeMe OKUCTUTETHHO-
BoccTaHoBuTenbHOU peakiuu: Nal + NalOs + HoSO4 - I + NaxSO4 + H2O
7. [TomydeHHOE ypaBHEHHE MEPEMUIITUTE B MOHHOM U COKPAIIEHHON HOHHOHN (hopmax.

HazoButre  kommiekcHele — coeaunenms: a)  [CrPOs(NH3)3z];  6)  [Cu(SCN)2(NHsz)2];
B) Ba[Cr(SCN)4(H20)2]; 1) Fea[Fe(CN)¢]l3; m) [Pt(NH3)4](NO2)>.
Omnpenenure CTENEHH OKUCICHHSI KOMILIEKCOOOpa30BaTeseil B COeTMHECHUSX.
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8. Haiitu Mmonspayto u HopmanbHyt0 KoHIeHTpauuto 10%-noro pactBopa HNO; (mmoTHOCTS
pactBopa 1,05 r/mi).
9. CocTaBbTe HOHHBIE U MOJICKYJISIPHBIC YPaBHEHHUS THAPOIIN3a HUTPATA ATFOMIHIS U aleraTa
HaTpUs. YKaKUTE peaklnio cpesibl B pacTBope coiiu. Hanuiure BoipaskeHus 111 KOHCTAHTbHI TH/I-
ponu3za
10.  Kakue 13 nepeurciaeHHbIX BEIECTB U 3a CUET KaKUX 3JIEMEHTOB MPOSBIIAIOT OOBIYHO OKHC-
JTUTENIbHBIE CBOMCTBA M KaKHWE BOCCTAHOBUTENBbHBIE? YKa3aTh T€ U3 HUX, KOTOPHIE 00JIaal0T OKHC-
JINTENHEHO-BOCCTAaHOBUTEILHOU ABOMcTBEHHOCTRIO: NH3, HoSO4, MnO,, KMnO4, HNO2, KoMnOy,
HNOs, H»S, H>SOs.
11. Onpenenutb TEPMOAMHAMUYECKYIO BO3MOXKXHOCTD Pa3JI0KeHUs MPY KOMHATHOW TeMIeparTy-
pe CIeayIuX BEIECTB:

a) NH4sNOs3) = N2oOy + 2H20(

06) (NH4)2CO3(r) = 2NHj3(r) + CO2¢r) + H2O(p)
12. O6pa3err n3BectHsika Maccoit 0,5 06paboTanu CONTHONU KUCIOTOM, MPHU ATOM BBIJEITHIIOCH
75Mn yrinekucnoro raza. Onpenennre MacCOBYIO OO KapOoHaTa KalblUsi B JaHHOM oOpasiie u3-
BECTHSIKA.
13.  CocTaBUTb 1IeKTPOHHbIE U rpaduueckue popMyIbl aroma Br u nona AP
14. Onpenenute MOJAPHYIO KOHIIEHTPAIMIO pacTBOPA, MOJIYYEHHOI'O MPH PACTBOPEHUU CYJIb-
¢ara natpus maccoii 42,6r B Boje Maccoit 300r, eciu MI0THOCTH MOIY4Y€HHOT'O PacTBOpa paBHa
1,12r/m1.

15. B Boxe maccoii 400r pacTBopmin cepoBoAOpoa 00bEMOM 12Mi1 (HOpMaIbHBIE YCIOBHUSA).
Ompenenure MacCOBYIO OO CEPOBOIOPO/A B PACTBOPE.
16.  Cmech METHBIX U MarHUEBBIX OMMIIOK Maccoi 1,5r 0OpaboTanu U30bITKOM COISIHOM KHCIIO-

ThI. B pe3ynbrare Beiaenuics Bogopo oobémMoM S60Mi (HopManbHbIE yeinoBus). OnpenenuTe Mac-
COBYIO JIOJII0 M€ B CMECH.

17. 3aKkoHYHMTE YpaBHEHHUS peakiuii. PacctaBbTe K03 PUITMEHTHI.

a) FeSO4 + KMnO4 + H2SO4 — ...

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

18. Haiitn MonsipHyto 1 HOpMalibHYIO KoHIIeHTpanuto 10%-noro pactsopa HNOs3 (ioTHOCTH
pactBopa 1,05r/mi).
19.  CocraBpTe MOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOJIM3a HUTPATa aJIlOMUHMS U alerara

HaTpus. YKaKUATE PEAKLHUIO CPellbl B pacTBOpe coJid. Hanuimure BbIpaskeHUs U1 KOHCTAHTHI TH]I-
poin3sa.

20.  IIpu nomHOM cropaHMHu 3TUJIeHA (¢ 00pa30BaHUEM KHUIKOH BOJbI) BELACTHIOCH 6226K /K.
Haiit 00bEM BCTYNHMBIIETO B PEAKIIUIO KUCTOPOAa (YCIOBHSI HOPMAJIbHBIC).
21.  Ckopoctb xumuueckoil peakuuu 2NO(r) + Oz = 2NOxr) IpU KOHLEHTPALUAX pearupyro-

mmx BemiectB [NO]=0,3mob/1 u [02] 0,15momb/1 coctaBuna 1,200 momnb/nldex. HaiiTu 3Ha4ueHue
KOHCTaHTBI CKOPOCTH PEaKIUH.

22. [Tpu cmemennu ra3000pa3HbIX BemecTB A u B mporekaer xumuueckas peakius: 2A + B =
2C + J1. 3BecTHO, 4TO Yepe3 HEeKOTOPOE BpeMsl TIOCTIe Hayala Peak[ui KOHIICHTPAIH BEIIECTB
coctaBmid: [A] = 2mons/m; [B] = 1momas/n; [C] =1,6 Mosb/i1. BIYUCIUTh MCXOIHBIE KOHIICHTPAITUN
BemecTB A u B.

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

Kanus. YKaXUTe PEakIUIo Cpeibl B pacTBope cosid. Hanummre BelpakeHUst U1sl KOHCTaHThI THIPO-
Iu3a.

25.  PaccuuTaiite 00beM pacTBopa cepHoil kucnotsl (MaccoBast noist H2S04 8%, mnotnocts 1,05
r/MIT), KOTOPBIA TOTpeOyeTCs il MPUTOTOBJICHUS PACTBOpAa C MACCOBOMW JIOJIEH CEPHOM KHCIOTHI
2% oowemoM 400 M (rurotHOCTE 1,01 T/™MIT).

26. B Boze maccoit 1000 r pactBopuiu Cynb(ar Kaaus KOJIMYECTBOM BEIECTBA 2 MOJIb. Brrumuc-
JIUTE MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA.
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27. K pactBopy cepHO# kucnoThl o0bemoM 250 mu (maccoBas nonst H2S04 12%, mioTHOCTH
1,08 r/mi) mpunmim Bogy maccoit 120 r. PaccuuTaiiTe MacCoBYIO JOJI0 CEPHOM KHUCIOTHI U3Y4YEH-
HOM pacTBOpE.

28.  PaccumTaiiTe KOJMYECTBO BEIIECTBA TUIPOKCHIA HATPHUS, KOTOPBIM MOTPEOYETCs ISl IPUTO-
TOBJIEHUsI pacTBopa Maccoit 60 r ¢ maccoBoil noselt menoun 15%.

29. K pactBopy conu maccoit 250 r (maccoBas nons 10%) npununu Boay odsemom 150 mi
(mtotHOCTH 1 I/MIT), OIIpeIenuTe MacCOBYIO JOJII0 COJIM B IOJIy4YEHHOM PacTBOPE.

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

31. Kaxkoit 06bem pactBopa ruapokcuaa kanus (maccoast nonst KOH 12%, mnotaocts 1,11
r/Mi1) Hago NPUIUTE K Boge 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 monst 10%) mpwmnu Boxy oobemom 150 mit
(mtotHOCTH 1 I/MIT), OIIpeIeNnuTe MacCOBYIO JOJII0 COJIM B IOJIy4YEHHOM PacTBOPE.

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

35. PaccuuTaiiTe Maccy BoAbI U pacTBOpa ¢ MaccoBOM goJiei xymopuaa marausa 20%, KoTopele
noTpeOyIOTCs I PUTOTOBIEHUS pacTBopa Maccoit 300 T ¢ maccoBoit noneii MgClz 4%.

4.2.3 KypcoBoii TpoeKT/KypcoBasi padbora

KypcoBoii mpoekt/kypcoBast paboTa He IPeTyCMOTPEHbI y4eOHBIM TIaHOM
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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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