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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo Hampasneruto moarotroBku 35.03.05 CagoBoncTBO MOJDKEH OBITH MOATOTOBICH K
pemeHmo 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIBbHOCTHU CJIG,Z[YIOH_IGFO THUIIA: HpOI/IBBOI[CTBeHHO—
TEXHOJIOTHYECKOH.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, TPAKTUUECKAE YMEHHS 1 HABBIKH
10 XMMUU O0IIIEeH, HEOPTAHNYECKOW M aHAJTUTHIECKOM, KOTOPBIA HEOOXOIMMBI JIJIsI YCBOSHUS TPOdUIIn-
PYIOIIUX TUCIUILINH, 00SCTICUNBAIM TOHUMAHUE U OCBOSHHUE METOJIOB aHAIM3a M 3aKJIabIBAIM 0a3ucC
IUIs1 TIOCTIEYIOIeH MPaKTUYeCKONH pabOThl B COOTBETCTBHU C POPMHUPYEMBIMU KOMITETEHIIUSAMU

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. Crioco6eH pemath THIIOBBIE 33124 TPOGECCUOHATBLHON JIeATENFHOCTH HAa OCHOBE 3HAHUHN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYeCKHMX W €CTECTBEHHBIX HAyK C IPUMEHEHHEM HWH(POPMALUOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA.

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

dopmupyembie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaY‘-IHBIX
JTUCIUTIIMH TSl peliie-
HUA CTaHI[apTHBIX 3a-
may B 00JacTH camo-
BOACTBA C HpI/IMeHeHI/I-
eM  HHPOPMAIMOHHO-
KOMMyHI/IKaI_II/IOHHBIX
TEXHOJIOTHI

OOyuaromuiics JOKEeH
3HATh: CBA3b MEXKIY
CTPOEHUEM BEILIECTB U
NX XUMHYECKUMH CBOM-
CTBaMH; OCHOBHEIC XH-
MHYECKHE 3aKOHBI U
MOHSTHUSA; PAKTUYECKOE
MMPUMEHEHHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BEIIECTB B CEILCKOXO-
3515iCTBEHHOM MPOU3-
Boactee (b1.0.36 -3.1)

OOyyJaromuiicst TOJIKEH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOI
Y CIIPaBOYHOU JIUTEpa-
TypOM; UCIIOIb30BAThH
CBOMCTBAa XUMHUYECKHUX
BEIIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHUKaI[MOHHBIX
texnonoruii (b1.0.36 —
V.1)

OOyuaromumiics A07-
JKEH BJIAJIETh COBpE-
MEHHOM XMMHYECKOMN
TEPMHUHOJIOTHEN B 00-
JACTH XUMUU Heopra-
HUYECKOHN 1 aHAJIUTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHHS
¢ mabopaTopHBIM 000-
PYZIOBaHHEM H TTOCY-
IO ; 3HAHUSAMH IO TEO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/IOB
anammsza (b1.0.36 -H.1)

2. Mecto gucuuniausbl B crpykrype OITOII
JucuunnrHa «XHUMHUsl HEOpraHWYecKas M aHAJIMTHYECKas» OTHOCUTCS K JAUCLUIUIMHAM 00s13a-
TEJNBHOM YacT OCHOBHOM npodeccroHaibHONM 00pa30BaTeIbHON IPOTpaMMbl OaKkajiaBpHara.




3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

O0béM aucHuIUIMHEL cocTaBiseT 5 3auérHeix equnul (3ET), 180 akamemuueckux daca (maiee
yaca). JlucuuminHa u3y4yaercs:

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

3.1. PacnpenesieHue o0beMa JMCUMILIMHBI IO BHAaM YUeOHOM padoThl

KonuuecTBo 1yacos
Bu yueOHol paboThl ounas ¢popma | 3a04Has popma
oOyJeHus 00y4eHus

KonraktHas paborta (Bcero), 30 24
B TOM 4HcJe MPAKTH4YecKasi MOATOTOBKA
Jlextmm (JI) 32 12
JlaGopatopusble 3ansartus (JI3) 48 12
[Ipaktrueckue 3ansarus (113) - -
CamocrositesbHast padora cryaeHTos (CP) 73 147
KoutpoJsb 27 9
HToro: 180 180

3.2. Pacnpenesnenne y4eOHOro BpeMeHH 110 pa3aeiaM U TeMam

Ounas ¢opma o0yueHust

B TOM YHCJIE
No Bcero | koHTakTHas pa- -
HaunmenoBanue pa3znenos u tem =
TEMBbI 4acoB Oora cp| g £
J | JI3 | 113 i
1 2 3 4 5 6 71 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUH 14 2 6 - 6 | x
1.2. | CKOpOCTb M SHEpreTuKa XMMUUYECKUX peaKklui 12 2 4 - 6
1.3. | PacTtBopsI 12 - 6 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /. 1.
1.4. 10 4 - - 6 | x
MenpeneeBa 1 XuMu4eckasi CBsI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 14 2 6 - 6 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 14 4 4 - 6 X
Pazpen 2. Xumus snemeHToB
2.1. | XuMus s-3J1EMEHTOB 12 2 4 - 6 | x
2.2. | XuMHUsl p-dJIEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-nemMeHTOB 12 2 4 - 6 | x
Pa3nen 3. Xumus aHauTu4eckast
Beenenue. Knaccuduxanms MmeTonoB aHanmsa u
3.1. | TpeboBaHMs K HUM. METPOJIOTHS U CTaTUCTUYECKAS 8 2 - - 6 | x
00paboTKa pe3yIbTaTOB aHAIH3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHATN3A 17 4 6 - 7 X
3.3. | CymHOCTbh rpaBUMETPUYECKOT0 aHAIN3A 10 2 2 - 6 | x
KoHnTpoib 27 X X X x | 27
HTtoro 180 32 | 48 - | 73] 27




3aounas popma oOyueHust

B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaunmenoBanue pa3nenoB u Tem Beero Oora é
TEMBI 4acoB CP 2
J | JI3 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTeTUKA XUMHUYECKUX PEAKIIUN 16 2 2 - 12 | x
1.3. | PactBOpBI 14 - - - 14 | x
Crpoenue atoma, nepuoanueckuit 3akox /1. 1. X
1.4. 14 2 - - 12
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 16 2 2 - 12 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 14 - 2 - 12 X
Paznen 2. Xumus snemeHToB
2.1. | XuMus S-3J1€MEHTOB 16 2 2 - 12 | x
2.2. | XuMus p-2J€MEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-37€MEeHTOB 12 - - - 12 | x
Paznen 3. Xumus aHanutuyeckas
Beenenue. Knaccudukarms MmeTonoB aHanmsa u
3.1. | TpeGoBanus K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yNbTaTOB aHAJIN3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHATN3A 15 1 2 - 12 | x
3.3. | CyniHocTh IpaBUMETPUYECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 12 | 12 - 1471 9

4. CTpyKTypa M cofepkaHue IUCUMILIMHDBI, BKIIOYaloee NPAKTHYECKYI0 MOAT0TOBKY
[IpakTHyeckasi MOATOTOBKA MPHU pean3alui Y4eOHBIX MPEIMETOB, KypCOB, AUCHUIUIMH (MOIY-

Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AQHAJIOTMYHBIX BUIOB Y4E€OHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX Yy4acThe OOydJaromuXxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymiell mpodeccuoHambHON AesTeIbHO-

CTBIO.

HpaKTI/I‘IeCKaﬂ IIOATOTOBKA MOXKET BKJIIOYATh B ce0s OTACIBHBIC 3aHATHA JICKIIMOHHOI'O THIIA,

KOTOpBIE MpPEIyCMaTpUBAIOT Nepefady yueOHoW uHpopMaruu o0ydaromuMcs, HeoOX0IUMON Ui TO-
CIIETYIOIIETO BHIMOTHEHUS padoT, CBA3aHHBIX C OyaymIed mpodecCHOHaIbHOM NeITeIbHOCTRIO.

PexomenayeMblii 00beM MPAKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEeaTU3YIOMINX:

- yausepcanbhbie komrereHnnn (YK) ot 5 mo 15 %;
- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komneTeHuu (I1K) ot 20 no 80 %.

4.1. ConepxxaHue Q1M CUUIITHHBI

Pa3znen 1. O6mas xumus

IloHsATHS M 32aKOHBI CTEXHOMETPHH.

Moub, ocTostHHasE ABOTaApo, MOJISIpHAsl Macca, XUMHUECKHU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIpHAsl Macca, 3aKOHbI YKBUBAJIEHTOB, COXPaHEHUsI MaCChl, TOCTOSTHCTBA COCTaBa, 3aKOHBI ra3o0-
BOI'O COCTOSIHUS BEILIECTBA.

CKOpOCTh M PHEpPreTuka XUuMHU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOW peak-
11H; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh JJIe-
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MEHTApHBIX CTAUN; 3aKOH JEUCTBYIOIIMX MAcC IS JIEMEHTAPHOM CTaui XUMHUYECKON peaKIuu, KOH-
CTaHTa CKOPOCTH PEAKIMH; 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKUUU OT TeMIIepaTyphl, IIPaBUIIO
Bant-T'odda, ypaBHenue AppeHuyca, 3HEprusi akTHBALIUU, SHEPTeTUYECKUNA Oapbhep, aKTHBUPOBAHHBII
KOMIUIEKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYeHHE YYEHHUSI O CKOPOCTH XMMHYECKON peakluu B XU-
MUH, OWOJIOTUM U CEIIbCKOM XO3SHCTBE; 3aKOH JEHCTBYIOUIMX MacC JJIi XMMHYECKOTO paBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUMN B MPUPOJIE; TEPMOANHAMUYECKUE CHUCTEMBI: OT-
KPBITBIE, 3aKPBITHIE, U30JIMPOBAHHbBIE, TOMOTEHHbBIE U T€TEPOTCHHbIC; BHYTPEHHSSI SHEPT U, SHTAIbIINS,
TEIIOBOHM 3P eKT XUMUYECKON peakiuu, 3akoH ['ecca, SHTpomHs Kak Mepa BEPOSTHOCTH COCTOSIHUS
CUCTEeMBbI, U3MeHeHue >Hepruu ['mb0ca kak KpuTepuil BOZMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKaHUS
peaxkuuu.

PacTBOpbI

MonsipHasi KOHIIEHTpAaLMsl, MOJISIpHAs KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas 0Jisi, TUTP, TEPMO-
JUHAMHYECKHE NMPUYUHBI 00pa30BaHUs PACTBOPOB; (hHU3HUECKUE U XUMHYECKHE CUJIbI, 00yClIaBIUBaIO-
mue oOpa3oBaHue PACTBOPOB; OTJIMYHME CHIIBHBIX 3JIEKTPOJIIUTOB OT CJIAOBIX; TUIIBI CHIIBHBIX AJIEKTPOJIU-
TOB; TUApATals MOHOB, NMEPBUYHAS U BTOPUYHAS TUIAPATHbIE 0OOJOYKH, KPUCTAIUIOTUIPATHI; aKTHUB-
HOCTh, KO3()(PUIIMEHT aKTUBHOCTHU; THUIBI CIAOBIX JMEKTPOJIUTOB, KOHCTAHTHI M CTENECHU JUCCOLMALIUT
CJIa0bIX BJIEKTPOJIMUTOB; BOJA KakK CiaOblil AJIEKTPOJIUT, BOAOPOIHBIA U TUAPOKCUIILHBIA MOKa3aTeIn
pacTBOpPOB, COCOOBI M3MEPEHUsI BOJOPOJHOTO MOKA3aTeNs; THAPOJIN3 COJIeH, THIbI THIPOIN3a, KOH-
CTaHTBHI U CTENEHU T'MJIPOJIN3a COJIeH; 3HAaU€HHE PACTBOPOB CHIIBHBIX M CIIa0BIX 3JIEKTPOJUTOB B XUMUH,
OHMOJIOTHH U TEOXHMHUH.

Crpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa u XuMHU4eCKas CBSA3b.

OCHOBHbBIE PUHIIMITBI KBAHTOBOM TEOPUH CTPOCHMS BEIECTBA; KBAHTOBBIC YUCIIA: TJIaBHOE, OpOU-
TaJIbHOE, MArHUTHOE U CIIMHOBOE; SHEPreTUYECKNE YPOBHU M MOJYPOBHHM aTOMA; IMPHUHIIMIIBI 3aMI0JIHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laymu, npaBuno XyH[a; d1ek-
TPOHHBIE EMKOCTH OpOuTaliel, MOAYpOBHEN U yPOBHEH aToMa; CIIOCOOBI 3alKCH AJIEKTPOHHBIX (HOpMYIT
aToma; COBpeMeHHas (HOpMYyIUPOBKA MEPHOIMUECKOTO 3aKOHA; CTPYKTypa MEPHOAMYECKONW CHCTEMBI;
npaBuiio KileukOBCKOTO;[TepUOIMYHOCT U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUU NOHU3ALUH,
CPOACTBA K AJIEKTPOHY, IEKTPOOTPHULATEIBbHOCTH, paanycoB Ban-nep-Baanbca; nepuoguueckuii xa-
paKkTep U3MEHEHUSI CBOMCTB AJIEMEHTOB; CBS3b PACIPOCTPAHEHHOCTH XUMHUYECKUX HJIEMEHTOB C UX IO-
JIO’)KEHUEM B NEPUOJUYECKON CHUCTEME, MAKpO- U MUKPOAJIEMEHTBI; TUIIbl XUMUYECKOM CBA3M; XapaKTe-
PUCTHKHU CBSA3€H: 3JIEKTPUUECKHE IUIOJIIbHbIE MOMEHTHI, 3(h(PEeKTHUBHBIEC 3apsAbl aTOMOB, CTENEHb MOH-
HOCTH, HAIIPAaBJIEHHOCTb U HACBIIIEHHOCTh, SHEPTUs U JJIMHA CBS3U.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH.

CreneHb OKHMCIEHUS, OKUCIUTENN U BOCCTAHOBUTENIM; COCTABICHUE YPaBHEHUS! OKUCIUTEIBHOBOC-
CTAHOBUTEJBHBIX PEAKIMI; OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIE NOTEHIMANbI; ypaBHeHHe HepHcra;
OIIpECIICHUE HAINpPABICHUs MPOTEKAHUSI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C IIOMOIIBIO
OKHCIIUTENBHO-BOCCTAHOBUTEBHBIX IOTEHIIUAJIOB, POJIb OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
IIPUPOJE.

KoMniekcHbIe coeTMHEHN.

CtpoeHre KOOPIMHALMOHHOM CcQepbl KOMIUIEKCHBIX COEIMHEHHH: KOMIUIEKCOOOpa30oBaTelb, JIH-
rasjpl, JOHOPHBIE aTOMBI JINTAHJIOB, I€HTATHOCTh, KOOPJAMHALIMOHHOE YUCIIO, TEOMETPHUS KOOPANHALIN-
OHHOH cdepbl; BHEUTHeCEepHbIE HMOHBI; KOMIUIEKCH C XeIaToO0Opa3yIONIMMH M MaKPOIUKINIECKUMHI
JUraHAaMH; YCTOWYUBOCTh KOMIUIEKCHBIX COEIMHEHHUI B PACTBOpPAx, KOHCTAHTA YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (HaKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COSIMHEHHUH B PacTBOpax:
TeMIeparypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKThl, 3apsa  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUE€HHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3znea 2. Xumusd 3J1eMeHTOB.

XuMHS S-3JIEMEHTOB.

CBoeobOpa3ue cTpoeHHs] aToMa BOJOPOJa, (U3NYECKUX M XMMUYECKUX CBOICTB 3TOTrO 3JIEMEHTA;
OMHApHBIE COEIUHEHMS] BOJAOPOJA C 3JIEKTPOOTPULIATEIbHBIMU 3JI€MEHTaMHU, UX TOBEJCHHE B BOJHBIX
pacTBopax, THApaTalys MPOTOHA; THAPHUIBI IEIO0YHBIX U IIEI0YHO-3eMEIbHBIX METAJUIOB, UX COJIE00-
pa3HbIl XapakTep, TMAPUA-UOH KaK BOCCTAHOBUTENb W JIMTAH[; BOJOPOJHAs CBA3b, €€ 3HAUCHUE B MPU-
poze; BoAa, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U KUAKOM BOJbI, XUMUYECKUE CBOM-



CTBa BOJBI, BOJIa KaK PACTBOPUTENb U JIMTAH[; 3HAUEHUE BOJIOPO/Ia KaK Hauboliee paclpoOCTPaHEHHOTO
sneMmeHTa BeeneHHOMN, Boa B CETbCKOM XO3SIHCTBE, 9KOJIOTHYECKHE aCTIeKThl BOAOIOJIb30BAHUS; 001IIHe
CBOMCTBA 3JIEMEHTOB [A-TIONTPYIITBI; MIENIOYHBIE METAIIBl KaK BOCCTAHOBUTENH, 00pa3oBaHue OMHAp-
HBIX COETUHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAJUIOB KaK BakKHEWIas XxuMmuyeckas ¢popma
WX CYIIECTBOBAHHS B MPHPOJEC, CBOWCTBA ITUX KATHOHOB, PEAKIIMM OMHAPHBIX COCAMHEHHI C BOIOW;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJUIOB, BBICOKAs PaCTBOPUMOCTb COJIEH HIEJIOYHBIX METal-
JIOB B BOJI€, KPUCTAJUIOTHAPATHI; KOMIUIEKCH KATUOHOB HATPHUS U KAIHUS C OMOMOJIEKYIaMH, KATHOHUTBI
Y MOHHBIN 0OMEH HaTpUs U Kallus U JPYTUX OHO3ApPSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATPUM U Ka-
JIMI KaK KOMITOHEHTHI IIOYBBI U MIOYBEHHBIX PACTBOPOB, KAJIMI KAaK 3JIEMEHT MMUTAHUS PACTCHUH, KaIUi-
HbIE YIOOpEHHsI, KPYTOBOPOTHI HATPHUS U Kalus B mpupoje; odmmue cBoiictBa I[A-moarpymnmsr; amdo-
TEPHOCTh OEpUJUIHSI, €r0 OKCHJa U THAPOKCHIA, TOKCHYHOCTh OEPWILINS U €ro COSAMHEHUMN; Qu3nye-
CKHME U XMMUYECKHE CBOMCTBA MarHus M KajiblUs, X BOCCTAHOBUTEJIbHbIE CBOMCTBA, KATUOHBI MarHus 1
KaJblUsl KaK BaKHEWIIUEe (OpMBI CYIIECTBOBAHUS ATHX 3JIEMEHTOB B MPHUPOJIE, CBOMCTBA 3TUX KAaTHO-
HOB; pPa3JIM4KM€ B pACTBOPUMOCTH COJIEM MarHusi U KaJbLUsI U COJIEH HATPUsl M Kalls, KPUCTAIIOTHIpa-
Thl; KOMIUIEKCHBIE COEMHEHMS] MArHKs ¥ KalbLUs ¢ XenaToodpasyomumunuranaamu, Mg?t u Ca’* B
KMBOH KIIETKE, pPONlb MarHus B xnopodumie, Mg** u Ca?* B (hepMEHTaTHBHBIX PEaKIUAX; MATHUH U
KaJIbIIUH KaK MUTaTelbHbIe KOMIIOHEHTHI [T0YB, UX HOHOOOMEHHOE MOBE/IEHNE B MMOYBAX, KECTKOCTh BO-
JIbl, U3BECTKOBAHUE M U3BECTKOBAHUE TIOUB.

XuMHUS p-3JIEMEHTOB.

Oo6mme cpoiicTBa 3neMeHTOB IIIA-moArpynmnel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTHX 3JIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapaKTepa CBs3ell B coeMHe-
HUsAX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH altOMUHMSA, (pU3MUECKHE U XUMHUECKUE CBOWCTBA 3ie-
MEHTHOT0 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJIH; (PU3Hn-
YeCKUE M XMMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEHUIIINE XMMHUYECKUE CBOMCTBA OU-
HapHBIX COEIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCUJIBI aIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTepHOCTH THX COeIMHEHHH, PeaKIHy NX B3aHMMHOTO MpeBpalleHus; akBakaTuoH Al’*, ocobeHHOCTH
€ro CTPOEHUS M IMOBEIACHUS B PAaCTBOPAX; COJIM ANIFOMUHUSA, UX KPUCTAIIOTHIPAThI, paCTBOPUMOCTH B
BOJIC W TUIPOJH3; KOMIUIEKCHBIC COCIMHEHUsS ATIOMHUHHS; 00p M amlOMUHUN B OuMocHcTeMax; oOIue
CBOMCTBA 3JeMEHTOB [V A-noArpynmnel; XMMUsi HEOPraHUYECKUX COCTMHEHUH YIIIepoJa: aJNIOTPOITHBIE
MoaU(HUKAIH yIIepoia, OKCHIIBI YIIIepo/ia, YTOIbHasl KHCIIOTa M €€ COJIM; 3HAYCHHE YIIIepoJia B CEllb-
CKOM XO3SIICTBE; KPYTOBOPOT yIJIepo/ia B MPUPOJIE; IKOJIOTMUECKHE aCIIeKThl XUMHUU YIiiepoa; ocoOeH-
HOCTH XMMHMYECKUX CBOMCTB KPEMHHMSI; OKCUJ KPEMHHUS, KDEMHUEBBIE KUCIOTHI U UX COJIU; KPEMHE3EM,
CHJIMKAThI, ATFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaU€HUE NS IUI0J0POAMS MOYB;
MPUMEHEHHE CHIIMKATOB W JIPYTMX COSAWHEHHI KPEMHHs; OCOOCHHOCTH XMMHH T€pMaHHs, OJI0OBa U
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIME CBOICTBA 3JIEMEHTOB V A-TIOArpYyMIibl; 0COOEHHOCTH
XUMHUYECKUX CBSI3€H a30Ta ¢ BOJAOPOJIOM, YIIIEPOAOM U KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEYCTOMUH-
BOCTh OOJIBIIIMHCTBA XMMHUYECKUX COEIMHEHUHN a30Ta, €€ MPUUYUHBI U TMPOSBICHUS B XUMUU U TIPUPOJIE;
XUMHUYECKHE CBOMCTBA MOJEKYJISIPHOTO a30Ta; aMMHUAK M €ro MPOU3BOJIHBIE; OKCUIBI a30Ta, a30THasl,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIU; OCOOCHHOCTH a30Ta Kak OMOTE€HHOT0 3JIEMEHTa, a30T-
coJieprKaIrire OMOMOJIEKYIIbI, UX 3HAUYCHUE B )KU3HEACATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPYTOBOPOT a30Ta B MPUPOJIE, a30THBIE YAOOPEHHUs, IKOJIOTH-
YECKUE aCTEKThl UX MPUMEHEHHs, OCOOEHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHSIX, OKcHbI pocdopa; oprodochopHas KUciIoTa u €€ CoJid, KOH-
JneHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeauHeHWi (ocdopa B Omocucremax; 3HaueHue Qocdopa Kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie ya1oOpeHHs U SKOJIOTUIECKHUE aCTIeK-
THl MX HCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMEHTOB VIA-MOATpyNIbI, MONCKYJISIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOJMHAMUYECKAST YCTOMUYMBOCTh M PACIPOCTPAHEHHOCTh COCAMHEHUIN KHUCIOPO-
71a; OKCHUJBI, KHUCIOPOACOIEPKAINE KHCIOThl, OCHOBAHMS, COJM KHUCJIOPOACOAEPKAIUX KHUCIOT Kak
Ba)KHEMWIIIME KJIacChl HEOPraHMYECKUX COCAMHEHHI; MEPOKCU] BOJOPOAa U APYrHUe MEPOKCUIBI, MOJie-
KYJSIPHBIM KHCIOpOJ B OMOPHEPreTHKe, poiib (PYyHKIHMOHAIBHBIX KUCIOPOACOAEpKAIIUX Tpynn B OHO-
MOJIEKYJIaX, SKOJIOTHYECKasi POJIb KHCIOpPOJa U 030HA aTMOC(EpPbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
Cepbl; OKCUIBI CEPBI; CEPHAsI KUCIOTA U €€ COJIM; CEPHUCTAsl KUCIOTa U €€ COJIM; CEpOBOAOPO. U MOJIH-
cynb(anbl, CyabGUAbBI U MOTUCYIb(UIBI; cepa KaKk OMOTeHHBIH 3JIEMEHT; NPUMEHEHHE CYNb(aToB H



JIPYTUX COETMHEHUM Cephl B CEIbCKOM XO3SICTBE, IKOJIOTUYECKAs OMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Basl KACJIOTA U €€ COJM; POJb CElIeHa B MUTAHUU YEJIOBEKAa U KOPMIICHHM CEJIbCKOXO3SIMICTBEHHBIX KHU-
BOTHBIX; 00IIKe CBOMCTBA 311eMeHTOB VIIA-MoArpyIbl; cTeneH! OKUCICHHUS TAJIOTCHOB B COSAMHECHHU-
sIX, OCOOCHHOCTH CBSI3€H, TepMOJAMHAMUKA U CTPOCHHE COoeMMHEeHHMH ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAs KMCIIOTa U €€ COJIM; XJIOPOBOJOPO/, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIOKUTENbHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B XKUBOM KIIETKE; IPUMEHEHUE COCIUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOAMMBII 3JI€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH Cpelibl;
WCIIOIb30BaHNUE COSAMHEHU OpoMa 1 Ho/1a B METUITMHE.

Xumus d-3/ieMeHTOB.

OO61ue cBoiicTBa U OCOOCHHOCTH MEPEXOAHBIX METAIJIOB; COCIUHEHUSI XpOMa B CTENEHSIX OKHUCIIE-
HUs +3 U +6; coequHeHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIEHUS +2, +4, +6 u
+7; poab COeIMHEHUN XpoMma, MOJIMOIeHa, MapraHia, *eje3a, HUKeJNsd, MeIU U [IMHKA B JKU3HEIeATelb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS Keje3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
M€Y B CTEMEHIX OKUCIEHUS +1 U +2; COeAUHEHUs LIMHKA, KaJMHUS U PTYTH; POJIb COCIUHEHUN XpoMa,
MonnbieHa, Maprasiia, ’ee3a, HUKeJs, MeU U [IUHKA B JKU3HEEATEIbHOCTH YeIOBEeKa U KUBOTHBIX;
TOKCHUYHOCTH COCIMHEHUH KaaMuUs U PTYTH.

Pasznea 3. XumMus aHaJIuTHYECKAA.

TeopeTndyeckne 0CHOBbI AHAJIUTHYECKOH XUMHH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMS K METOJaM aHAIIN3a; U3-
MEpUTENbHAs MOCY1a, COBPEMEHHOE COCTOSIHUE U TEHJACHIUU Pa3BUTHS aHATUTUYECKON XUMUU. OCHOB-
HbIE€ THUIBl PEAKIUN, HCIOIb3YEMBIX B AHAJTUTHYECKOM XHMHUU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLIECCHl OCaXACHUS-pAacTBOpeHHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAM3a: AHAIMTUYCCKUN CUTHAI M MOMEXH, KIacCH(HUKAIUsS MOTPEITHOCTEH
aHaJM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELM3NOHHOCTh) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABIJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJ, CIIOCOOBI MOBBIIMICHUS IPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIU3A.

Turpumerpuyeckuii aHaJIN3.

CymHOCTh METOJa, MPUTOTOBICHHE PabOYMX U CTaHJAPTHBIX PAaCTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIE MPUEMBbI TUTPUMETPUUECKUX OMpPeNeiIeHHu (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA YKBUBAJICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHULEMUHUS KUCIOT U OCHOBAHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
METO/Ia KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielIeHre KapOOHATHON JKECTKOCTH BOJBI, OMpeeiCHUE
coJield aMMOHHMSI ¥ a30Ta OpraHuyecKux coeauHenuii mo Keenpaamo, onpeaenenne ¢pocdopa. Komrmrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IIJIEKCOHOMETPUH, METANIMHAUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOAa KOMIUJIEKCOHOMETPHH:
ornpezaeneHue oOIIei KECTKOCTH BOABI, OMpECICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPENICIICHNE ATIOMUHMUS, onpeesneHre Meau. OKUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE:
TEOPETHYECKUE OCHOBBI METO/a, MPHUpPOAa CKauKa TUTPOBAHUS B OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, [IEPMAHTaHATOMETPUS, HOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
U IpYrue UHIUKATOPBI, UCIIOJIb3YEMBbIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIHMTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHMS: MEPMAHTAHATOMETPUYECKOE OIPEICICHUE
xKenes3a, HOJIOMETPUUECKOE OMpeIeieHuE MEIU, XpOMAaTOMETPUUECKOE OMpeIeNICHUE Keye3a; TUTPOBa-
HHUE 10 METOJY OCAXKIEHHUs, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXJECHHs, Apr€HTOMETPHSI, CIIO-
COOBI YCTAaHOBJICHUS] TOUKH SKBUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTUIECKOE TPUMEHEHHE TUTPO-
BAHMS 110 METOYy OCAXJICHUS: ONPEEICHUE TaIOT€HNI-UOHOB.

I'paBuMeTpHYecKuUil aHAIU3.

CymHocTh MeTo/a, hopMa OCaXICHUS U TpaBUMeTpUUeckas Gpopma, MOJHOTa OCaXKISHUS, IPUIH-
HBI 3arps3HEHHS OCAJIKOB, (PHIBTPOBAaHWE M TMPOMBIBAHWE OCAJKOB, BBICYIIMBAHHE M MPOKATMBAHUE
OCAJIKOB, pacyeThl B IPABUMETPUUYECKOM aHAIM3€, IPAKTUUYECKOE MPUMEHEHHE METO/1a IPaBUMETpUYE-



CKOTO aHaJH3a: OMpeelICHHE BOJIbI, ONpeAelieHue KPEMHUEBOM KUCIIOTHI, OMpeelieHre JKee3a U allio-
MUHHSI, OTIpeiesieHne 0apus u Cyiab(haT-noHOB.

4.2. ConepxaHue JeKI Ml

Ounas ¢popma o0yueHust

/i Kpartkoe conepxanue nekuuu

KonunuectBo
4acoB
[IpakTnueckas
MOATOTOBKA

OcHOBHBIC NOHATHA M 3aKOHbI CTeXHOMETPHU.OCHOBHBIE 3aKOHBI U
MOHATUA XUMHUU: aTOM, MOJIEKYJIa, OTHOCUTEJIbHAs aTOMHAasi U OTHOCHU-
TelabHasi MOJIEKYJIIPHAsl MAcChl, MOJIb, ITIOCTOSIHHAs: ABOraJIpo, MOJISIpHas
Macca, XUMHUYECKUH HKBUBAJIEHT, (DAKTOp SKBUBAJIEHTHOCTH, MOJSpHas
Macca DKBUBAJIEHTa, 3aKOHBI COXPAHEHHUS MAacCChl, IOCTOSHCTBA COCTaBa,
3aKOH ABOTIaJIpo, 3aKOH YKBUBAJIEHTHBIX OTHOLLEHU.

CxopocTh M JHepreTuKa XuMH4YecKux peakuuii. [lonstue o ckopoctn
XuMH4ecKkoi peaknuu. OCHOBHBIE (aKTOPHI, BIUSIONIME HA CKOPOCTh pe-
2 | akuur. OCHOBHOM 3aKOH XHMMHUYECKOW peakiuu Il dJIEMEHTapHOM cTa- 2 +
nuu. KoHcTanTa ckopocTu xuMuyeckor peakuuu. KoHcranta paBHoBecus.
[Tpuniun JlelllaTense.

Ctpoenune atoma, nepuoanveckuii 3akon JI. U. MenneneBa u Xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsipHOe yuyeHHe. COBpEeMEHHOE Mpe.l-
CTaBJICHUE O CTPOCHUM aTOMa C TOYKHU 3PEHUSI KBAaHTOBOM Teopuu. [Ipun-
uun MuHUManbHOU »Hepruu. [IpaBuna KneukoBckoro. [Tpunuun ITaymnu.
IIpaBmino Xynna. [Ipupoga xumumdeckoil cBa3u. CBoMcCTBa KOBaJEHTHOM
CBA3MU: [UIMHA W SHEPIUs, HACBIIAEMOCTb W HAINPAaBIEHHOCTh. VoOHHas
3 | cBs3b, mpupoaa 0Opa3oBaHUS U CBOMCTBA. MeTalinueckas CBs3b, IPUPO- 4 -
1a 00pa3oBaHUs M CBOMCTBA. MEXMOJIEKYIIPHOE B3aUMOICHCTBUE, BOJIO-
ponHasi cBs3b. Ilepuoamueckuii 3aKOH M €ro coBpeMeHHas (hOpMYyIUPOB-
ka. CTpyKTypa MEepUOJUYECKON CUCTEMBI 3JeMEeHTOB. MI3MeHeHue ctpoe-
HUS ¥ CBOMCTB 3JIEMEHTOB B IIEPHO/IE, B IpymIe (paauyca aToma, YHEprui
MOHU3ALMM U CPOJCTBA K AIEKTPOHY, 3JIEKTPOOTpULATENbHOCTH). [ToHs-
THSI BAJICHTHOCTH U CTENIEHU OKUCIICHUS.

OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTerneHb OKHUCICHUS.
Oxucnurenu u BoccraHoBuTend. Crexmomerpuyeckue Kod3hduuueHTs
4 | OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA. DKBUBAJIEHTHI OKUCIUTEIA 2 +
U BOCCTAHOBUTCIIA. PO.HB OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Kommuiekcnbie coenuHeHusi. OCHOBHBIE MOHATUS KOOPAMHAIIMOHHOU
TEOpUHU: LEHTPaIbHBIH MOH — KOMILJIEKCOOOpa3oBaTeb, JUTaHIbl, KOOP-
5 | IMHaIlMOHHOE 4YHCIIO0, BHeHecepudeckne MoHB. HOMEHKIaTypa KOM- 4 +
IUIEKCHBIX COeIWHEHUI. BakHelime THUIBI KOMIUIEKCHBIX COE€IUHEHUM.
KoHCTaHTBI yCTOMYMBOCTH MU HECTOMKOCTH.

Xumus s-3jeMeHToB. CBOcoOpas3re CTPOCHHS aToMa BOAOpoaa, hu3ude-
CKMX M XMMHUYECKHMX CBONCTB OTOro 3JeMeHTa. XHWMHYECKHE CBOWCTBa
6 | MEIOYHBIX METAJIOB. POJIb KATMOHOB HATPHUS W Kajusl B )KUBOU KIIETKE. 2 +
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT MUTaHus pacteHnil. Kanuitaeie ynoopeHusl.

Xumus p-3jaementoB. O0mas xapakrepuctuka eMmeHToB IIIAnoarpymn-
7 | mpl. PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA djeMeHTHOTrOo O6opa. Kucimopon- 6 +
HbIE COCJMHEHHUs1 Oopa: OKcui, OOpHasi KUCIIOTA, MOJIMKUCIOTHI O60pa, X
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comt. Pu3nyecKue U XUMUYECKHE CBOMCTBA amroMHUHHUA. OKCHUIBI, THI-
POKCHIBI M COJM QTIOMUHHS. XHMHS MOJICKYJISIPHOTO a30Ta, aMMHaKa H
€ro TPOU3BOIHBIX; OKCHJIOB, 30THOM KUCIIOTHI U €€ cofieil. 3HaueHue azo-
Ta KaK 3JIeMEHTa MMUTaHMs. A30THBIE YOOPEHUSs, SKOJIOTHYECKHIE aCTIEKThI
ux npuMeHeHUs. OCOOCHHOCTH XMMHUYECKUX CBsi3ed cephl. [IpouHOCTH
CBsI3el Cephbl ¢ KHCIOPOAOM U BojopoaoM. CepHas KUCIIOTa, Cyab(aThl.
CepoBogopon. Cepa kak OMOTEHHBIN 3JIEMEHT. DKOJIIOTUYECKasi OTTACHOCTh
CEpHHUCTOTO rasa.

Xumus d-3siementoB. O01IHe CBOHCTBA U OCOOCHHOCTH MEPEXOTHBIX Me-
TaysioB; Poib coenuHeHuit Xxpoma, MO0 ICHA, MapraHiia, xele3a, HUKe-
Tsl, MW ¥ IIMHKA B )KU3HECATEILHOCTH YEIOBEKA M )KHUBOTHBIX; TOKCHUY-
HOCTbh COCJIMHEHHUH KaIMUs U PTYTH.

BBenenue. Knaccupuxkanus MeTog0B aHAIN3a U TPeOOBAHUS K HUM.
MeTtpoJiorusi U cTaTucTH4Yeckasi o0padoTka pe3yJbTaTOB aHAJIM3A.
[Ipenmer u 3agauv aHAJTUTHUYECKOM XUMHHM B CEJIBCKOXO3SMCTBEHHOM
npousBojcTBe. Knaccudukanus u tpeboBaHus k Metonam anaiusza. Oc-
HOBHBIE THUIIbI PEAKLUN, UCTIOJIb3YEMbIX B XUMUH aHAIUTUYECKOU. OCHOB-
HbIE TOHATUS METPOJIOTHMM XMMHYecKoro aHanuza. Kmaccudpukanus mo-
I'PELIHOCTEN XMMUYECKOI0 aHAJIN3a.

10

OcHoBHbIE NMOHATUSI TUTPUMETPUYECKOro aHaam3a. [IpuHuun TuTpu-
METPUYECKOTO aHajIM3a M 00JacThb €ro NpUMEHEHHUs. MeTo/bl TUTPUMET-
pudeckoro ananuza. CTaHIapTHbIE U CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka PKBUBaJEHTHOCTH M KOHEYHAs] TOUYKA TUTpoBaHUsl. OCHOBHBIEC TIPH-
€Mbl TUTPUMETPHUUYECKOro THUTpoBaHUS. (OCOOEHHOCTH  KHUCJIOTHO-
OCHOBHOT'0, OCAaJUTEIBHOI0, KOMIIJIEKCOHOMETPUYECKOTO U OKHUCIUTEIb-
HO-BOCCTaHOBHUTEIHLHOTO TUTPOBAHHUS.

11

CymHocTh rpaBUMeTpHYeckoro aHaamusa. CymHocts Metona. Tpebo-
BaHUs, MPEIbIBISEMbIE K OCAXKIAEMOU M T'PABUMETPUYECKOW (BECOBOM)
dopmaM. YcIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

3aouHnas popma 00y4YeHUs

n/m

Coneprxkanue JeKIuu

KomnmuectBo
4acoB

[IpakTuue-

CKas HOIro-

TOBKa

CkopocTh U 3HepreTHKa XMMHU4YecKHX peakumid. [lonstue o ckopoctu
XuMHueckon peakuuu. OCHOBHbIE (PaKTOPBI, BIUSIONIME HA CKOPOCTh pe-
akuuy. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J1€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpPOCTH XUMHUYECKOW peakiuu. [[nHaMuyeckuil xapak-
Tep XUMHUUYECKOro paBHOBecud. l[Ipu3Haku uctuHHOro paBHOBecus. Kon-
cranTta papHoBecus. [Ipunuun Jlelllarense.

Crpoenue atoma, nepuoandeckuii 3akon JI. U. MenaeneBa u Xumu-
yeckasi CBsI3b. ATOMHO-MOJIEKYJIsIpHOE yueHue. COBpEMEHHOE NPEICTaB-
JIEHHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAaHTOBOM Teopuu. [IpuHumn
MHUHUMaJIbHOU 3Hepruu. [TpaBuia KineukoBckoro. [Mpunnun Ilaynu. [pa-
Buno Xynaa. [Ipupoga xumuueckoil cBsizu. CBolCTBa KOBAaJEHTHOM CBA-
3M: JUIMHA U DHEPIHs, HAaChIIIAEMOCTh M HAIIPaBICHHOCTh. MlOHHAs CBA3b,
npupoja o0pa3oBaHMs U CBOWCTBA. MeTainueckas CBs3b, MPUPOAa 00-
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pa30BaHMs U CBOMCTBA. MEXMOJIEKYISPHOE B3aUMOJEHUCTBHUE, BOIOPOL-
Hasi cBsA3b. llepuoanueckuii 3aKOH M €ro coBpeMeHHas (hOpMYIHpOBKA.
[Ipupona nepuoAMUYHOCTUCBOUCTB 3jeMeHTOB. CTpyKTypa MNepuoanye-
CKOM CHUCTEMBI DJIEMEHTOB. MI3MeHeHne cTpoeHus U CBOMCTB JJIEMEHTOB B
Iepuoze, B Ipymnmne (paguyca aroMa, 3HEpPruid MOHU3ALHMHU U CPOACTBA K
3IEKTPOHY, INEKTPOOTPULATENBHOCTH). [[OHATHS BaJEHTHOCTH U CTEIIEHU
OKHUCJICHUS.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTerneHb OKHUCIICHUS.
Oxucnurenu u BocctaHoBUTeNH. CTexmomeTrpuueckue Kod3hduuueHTs
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINH. DKBUBAJICHTHI OKUCIUTENS
U BOoccTaHOBUTEII. POJIb OKHUCIMTEILHO-BOCCTAHOBHUTEIBHBIX peaKI_[I/Iﬁ B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Xumus s-3jeMeHTOB. CBOCOOpa3ne CTpOEHUsI aToMa BoJopoaa, Gpusnye-
CKMX M XMMHUYECKHX CBOMCTB ITOr0O 3JIEMEHTA. XHMHYECKHE CBOMCTBA
HIEJIOYHBIX METAJJIOB. POJIb KATMOHOB HATpUS U Kajusi B )KUBOM KIIETKE.
Harpuii n kanuii kKak KOMIIOHEHTBI TIOYBBI M TTOYBEHHBIX pacTBOpoB. Ka-
T KaK 2JIEMEHT NuTanus pactenuii. Kanuitaeie ynoOpenus.

Xumusi p-3jaemenToB. O0mias xapakrepuctuka siaemMeHToB [IIAnmoarpyr-
nbl. Ou3nueckne U XUMUYECKHE CBOMCTBA dlieMeHTHOTo 60opa. Kucmopoa-
HBIE COCTMHECHHS Oopa: OKCH, OOpHas KUCJIOTA, MOJUKHUCIOTHI O0pa, uX
cosid. XUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAaKa U €r0 IPOU3BOAHBIX; OKCHU-
JIOB, a30THOM KHCJIOTEI U €€ cOoJIcH. 3HaueHue a30Ta KakK dJIeMeHTa IHTa-
HUS. A30THBIE YHOOpPEHHUS, DKOJIOTUYECKHE AaCTEeKThl MX MPHUMECHEHUS.
OcobeHHOCTH XUMHUYECKHUX CBs3el cepbl. Cepa Kak OMOTEHHBIN JJIEMEHT.
DKOJIOTMYECKasi OaCHOCTh CEPHUCTOTO rasa.

OcHoBHbIE NMOHATUSI TUTPUMETPUYECKOro aHaam3a. [IpuHuun TuTpu-
METPHUUYECKOTO aHalli3a W 00JIACTh €ro MPUMEHEHUsS. MEeTO/Ibl TUTPUMET-
pudeckoro ananuza. CTaHIapTHbIE U CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka PKBUBaJEHTHOCTH M KOHEYHAs] TOUYKA TUTpoBaHUsl. OCHOBHBIEC TIPH-
€Mbl TUTPUMETPUUYECKOro THUTpoBaHUS. (OCOOEHHOCTH  KHUCIOTHO-
OCHOBHOT0, OCaUTEIBHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEINb-
HOBOCCTAHOBHUTEJILHOTO TUTPOBAHMSI.

CymHocTh rpaBUMeTpHYeckoro aHaamusa. CymHocTh Metona. Tpebo-
BaHUs, MPEIbSIBISEMbIE K OCAXKIAEMOW M T'PABUMETPUYECKOW (BECOBOM)
dbopmaM. YcIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

12

15 %

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0ydeHHs

o/t

HanmMenoBanue 1a00paTOpHBIX 3aHITHI

KomuuectBo

JacoB

[IpakTnueckas
MOATOTOBKA

OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUM.

KuneTtnka XuMHUECKUX peakini.

CMGH_IGHI/IG XUMHUYCCKOI'0O paBHOBCCHUA.

I'maposnus coneit

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE PCaKInN.

AR Eal Rl S e

N3ydeHne CBOMCTB KOMIUIEKCHBIX COSIMHEHUM.

e E DR

+ [+ [+ |+ ]+ |+
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7. | XumMus 351eMeHTOB-MeTasuloB [ u Il rpynin riiaBHeIX IOATPYIIIL. 4 +
8. | Onements! III-VII rpynn riaaBHBIX MOATPYIII. 4 +
9. | Mertamuibl TOOOYHBIX TOATPYIIIL. 4 +
10. HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3alMs pacTBOpa THIPOKCH]IA HATPUS IO CO- ) 4
JISTHOM KHMCIIOTE€ METOJIOM KHCJIIOTHO-OCHOBHOT'O TUTPOBAHMSI
11. Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
IJIEKCOHOMETPUYECKOTO TUTPOBAHMUSI
12. | Onpenenenue coaepxkaHusi XJOpUA-UOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | Onpenenenne rIrOKO3bI B KapTodene HoToMEeTPUISCKUM TUTPOBAHUEM 2 +
14. | OnpeneneHue TUTPOCKOMTMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%
3aounas popma oOyueHust
c 5 <
: £
Ne . 8 3 g 9
i HaumeHnoBanue 1a00paTOpHBIX 3aHATUN T 32 = o
g7 S g
M l% =
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMeleHne XMuMUYEeCKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2 +
4. | M3yyeHue CBOMCTB KOMIIEKCHBIX COCIMHEHUM. 2 +
5. | Xumus snemenToB-MeTasuioB | u Il rpynm riiaBHBIX TOATPYIIIL. 2 +
6. | Onements! [II-VII rpynn  rnaBHBIX NOATPYIII. 2 +
7 HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3als pacTBOpa THIPOKCH]IA HATPUS IO CO- ) N
JISTHOM KHMCJIOTE€ METOJIOM KHCIIOTHO-OCHOBHOT'O TUTPOBAHMSI
HTroro 12 30%

4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHIA

[IpakTrueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TJIaHOM

4.5. Copep:xaHue caMOCTOATEIbLHOM PadOTHI CTY/ICHTOB

4.5.1. Buabl caMocTosITeIbHOM PadoThl 00y4aroIuXcs

KomnuectBo yacos

Bunsl camocTosiTensHON paboThl 00y4aroImuXcs ounast dopma | 3aounas Gop-
00yJeHus Ma 00ydeHUs
BrinonHenue KOHTPOJIbHOW PaboTHI - 70
[ToaroroBka K 1a0OPaTOPHBIM 3aHITHSAM U K 3aIIUTE JJAOOPATOPHBIX 30 20
pabot
CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 34 48
IToaroroBka K NpoOMEKyTOYHOM aTTeCTalluU 9 9
Hroro: 73 147

4.5.2. Conep:xaHue caMOCTOATEIbHON padoThl 00y4aromuXxcst

KomnuectBo uacos

Ne
- HaumeHoBaHMe N3y4aeMbIX TEM WM BOIIPOCOB ouHas ¢popMa  [3a0uHas popma
oOyJeHus oOyJeHus
1 IlousATHA M 3aKOHBI CTEXHOMETPHU. XUMUYECKUNA KBHUBA- 6 13

JIEHT, (aKTOPIKBUBAJIEHTHOCTH, MOJISIpPHAs Macca SKBHBAJICH-
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Ta. 3aKOHBI: COXpPAHEHHUs MacChl U SHEPrUH; KPAaTHBIX OTHO-
IIEHUH; TIOCTOSTHCTBO COCTaBa; ABaraapo, MpoCThIX 00BEMHBIX
OTHOIIIEHUHN.

CkopocTh M JHepreTMKa XMMHUYECKHUX peakuMid. DHeprus
aKTUBAIMM, SHEPreTHUECKUI Oapbep M MepexXOIHbI aKTHBH-
poBaHHBIN KomIuieke. Kartamu3 u depmeHTh. XUMHYECKOE
paBHOBECHE KaK Pe3yJbTaT CaMOIPOU3BOJIBHOIO MPOTEKAHUS
oOpaTtuMoil peaknuu. TepMoaWHAMHUUYECKHE CHUCTEMBl. BHYyT-
peHHsAs SHeprus. TemmoBod >PQPeKT XUMHUYECKOH peaxIuH.
3akon ['ecca. DHrpomnus. U3menenue sHeprum [mbOca kak
KpUTEpPUHA BO3MOXHOCTH CaMOIPOM3BOJIBHOTO IPOTEKaHUs
peakuuu. [IppuMeHeHne U 3HaYEHUE SHEPreTUKH XUMUYECKUX
peakuuil. [Iporuo3upoBanye HapaBJICHUs PEAKLMH.

12

PacTBopsl. Bunsl pactBopos. [Ipupoga MoJIeKyJISIpHBIX CUJT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTU. Boma kak cnaObiii anexTponut. Bomo-
POIHBIN U THAPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. ['uaposns
cosedd. Tumpl ruapoan3a. 3HAYCHHE PACTBOPOB CIIA0BIX DJIEK-
TPOJIMTOB B XUMHHU, OUOJIOTHH U T€OXUMHH.

14

Crpoenue atoma, nepuoaundeckuii 3akon .M. Menpgeee-
Ba. TUIIBI XUMHUUYECKOU CBA3U. XapaKTEpUCTHKA CBsA3e. Me-
TOJl BAJICHTHBIX cBs3eil. Tumel rubpuaus3annun aTOMHBIX OpOu-
Tanel u reoMeTpusi MoJieKys. MeToa MOJIEKyIspHBIX opOuTa-
ne.

12

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb
OKHCJICHUSI W TIpaBWJIa €€ HaxoxaAcHHs. OKHUCIUTETH U BOC-
cranoBuTend. CTrexuomMerpuueckue Kod(PQPHUIMEHTH OKHUCIH-
TEITLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA. DKBUBAJICHTH OKHCIIH-
TeJst u BOCCTAaHOBHUTEJIA. Ponb OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJIC M CEITHLCKOM XO35i-
CTBE.

12

KommniiekcHble coequHeHHMsl. J[OHOpHO-aKIIENTOPHOE B3au-
MojielicTBE MOJIeKyl. KoMIiekehl, KOMIUIEKCOOOpa3oBaTeu,
nuradjpl. Posb koMIUIeKCOB B mipupoje u TexHuke. [Ipupona
XUMHUYECKOM CBSA3M B KOMIIJIEKCAX M CBOMCTBA KOMILJIEKCHBIX
COETUHEHUN.

12

Xumus s-3j1eMeHTOB. Masas CKIOHHOCTh KaTHOHOB Na+ u
K+ k xommiekcooO6pa3oBanno. KaTHOHUTHI M HOHHBIH OOMEH
HaTpusi, KaJlug U JPYTUX OAHO3ApPSAHBIX MOHOB MOYBEHHOIO
pactBopa. PeryiasiTuBHbIE POJIM KATHOHOB HAaTpUs U Kallus B
KUBOU KieTke. Kanuii kak HeoOXOIUMBI AJIEMEHT IUTOTLIA3-
MBI, HATPUHM KaK 3JIEMEHT MEXKJIETOUHBIX pacTBOpoB. HaTpuit
U KaJIMi KaKk KOMIIOHEHTHI MOYBHI U MOYBEHHBIX PAaCTBOPOB.
Kammii kax snemeHT nutaHust pactenuii. Kanuitaeie ymoope-
Hus. KpyroBopoTsl HaTpus W Kanus B npupoae. MarHuil u
KaJIBIIMK B )KUBOU KiieTKe. Pois marams B xjmopodwusie. Mar-
HUH W KaJdblIMd Kak MHUTATEbHbIE KOMIIOHEHTHI MOYB. Mx
MOHOOOMEHHOE MOBEJICHHE B MTOYBAX.

12

Xumus p-3eMeHToB. CollM amIOMUHUS, UX KPUCTAJUIOTH]IPA-
Thl, PACTBOPUMOCTb B BOJE, TMIApOJH3. bop W antoMuUHUN B
ounocuctemax. KpemHe3eM, CHIIMKATBl U ATFOMOCHIIMKATHI KaK
MOYBOOOpa3yronme MUHEpaabl. XUMus opTodocopHOit Kuc-
notel u ee coneid. OcobernHoctu Qocdopa Kak OHOTEHHOTO
anemeHTa. 3HadeHue docdopa kak snemeHta nutaHus. Oco-

12
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OEHHOCTH XJIOpa Kak OuWoreHHoro siaemeHTta. Pomp xjopa B
KJIETKE, €ro KpyroBopoT B npupoje. @top kak Onosorndeckn
HEOOXOAUMBIN 3JIEMEHT M KaK 3JIEMEHT — 3arpsA3HUTENb OKpY-
YKAIOIIEH Cpebl.

Xumus d-3;1eMeHTOB. DIEKTPOHHOE CTPOCHHE 0JIaropoaHBIX
ra3oB U OCOOCHHOCTH MX XUMHUYECKHX U (PU3NUECKUX CBOMCTB.
Coenunenus OyaropoaHbix ra3oB. OmnpeneneHue MOHATUR
«TIEPEXO/IHBIE AIEMEHTBI», d-3memMeHThl, f-anementsl. [lomo-
KEHUE TEPEXOJHBIX AJIIEMEHTOB B MEPUOJUYECKON CHUCTEME
anemenToB JI.MI. MeHzaeneeBa, UX CTENECHH OKHUCIICHUS M XH-
MUYecKue CcBoicTBa. MomubaeH u ero coenuHeHus. Mapra-
Hell, coenHeHns mapranna. CeMeincTBo xkemnesa.

12

OcHOBHBIC MOHATHS METPOJIOTMH XHMHYECKOI0 aHAJIW3a.
CucremMaTrdecKue MOrpenrHOCTH, CIIOCOOBI MX OOHAPYKEHUS.
CrnyuaitHple norpemtHocTd. TOYHOCTH AHAJUTHUYECKUX OIpe-
nenenuil. IlokazaTenu npaBUIBHOCTH M HPELU3MOHHOCTU U
CIOCOOBl WX TOBBIICHUA. AOCOJTIOTHBIE W OTHOCHUTEIbHBIC
OIIMOKHU, UX UCTOYHUKU M METO/bI BEIYUCIICHHUS.

Teopus unaukaropos. VMHTepBan nepexona OKpacKu WHIM-
katopa. Pacnipoctpanennsie nHaukaTopsl. Beroop pH nannka-
TOpa JJIsl yCTAaHOBJICHUS KOHEYHOM TOUKH TUTpoBaHus. Omub-
Ku THTpoBaHus. Metoasl Mopa, ®@onbrapaa, MeTo aacopo-
LHUOHHBIX MHAUKATOPOB. HIUKATOPHI, MPUMEHSIEMBIE B 3THX
Meroaax. XematomeTpus. Mcrnonb3oBanue aMuHOMOJIUKAPOO-
HOBBIX KHCIIOT B TUTpUMETpHUecKoM aHanu3e. CriocoObl xemna-
TOMETPUYECKOTO TUTPOBAHUS: MpPsIMOE, 0OpaTHOE, KOCBEHHOE.
MertamnoxpoMHble UHAUKATOPBI U TpeOOBaHUS K HUM. MeTo-
Jbl aHAJIW3a: MEPMAHTAaHATOMETPHUSI, MOJOMETpPHs, AMXpOMa-
ToMeTpus. VIHIUKaTopbl, IPUMEHSAEMbIE B OKHCIUTEIBHOBOC-
CTAaHOBUTEJIBHBIX METOAAX: CHEIU(PUUECKHE U OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE.

12

I'paBumerpuyeckunii anaam3. I[lociaenoBaTenbHOCTH Olepa-
Ui 1 TpueMbl 00pabOTKHU OCaIKOB, MPOMBIBAHUE OCAJIKOB,
BBIOOpP TIPOMBIBHOW KHUIAKOCTH, (PHIBTPOBAHUE, BAapUAHTHI W
TeXHUKa HTUX olepauuil. BpiCylnBaHve W B3BEIIMBAHHUE
0CaJKOB. AHAIUTHYECKHUE BECHI U PA3HOBECHI. TE€XHHMKA B3BE-
[IMBaHMUA.

12

HTroro:

73

147

S. Y4ueOHO-MeTOoAHYeCKOe o0ecnedeHne CAaMOCTOATEIbLHOM padoThl 00y4aroImXxcst

Mo JUCIHUILJINHE

YuebHO-MeTonuueckue pazpaboTku umerorcst B Haywnoit 6ubmmoreke ®I'BOY BO HOxHo-

Vpansckuii [AY:

1. Xumusi HeopraHuWyeckas U aHaJUTUYeCcKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs
JUTSI CAMOCTOSITEIFHOW PaOOTHI 1O NUCIMIUIMHE sl CTYJICHTOB arpOHOMHUYECKOTO (akyapTera /
coct. : A.H. [lokatumnona, T. A. Ilanosa, E. C. Ilectpukona ; FOxuo-Ypansckuit I'AY, Unctu-
TyT arpoakosiorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTtyn U3 JOKaJIb-
"ol cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XUMHUs HEOpraHW4YecKas M aHaJIUTUYecKas [DJIEKTPOHHBIN pecypc] : METOIMYECKHE YKa3aHUS
JUTS. BBITIOJTHEHUSI KOHTPOJIBHOU pabOThI ISl CTYACHTOB arpOHOMHYECKOTO (haKkyiIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHo-
VYpansckuii 'AY, UacTuTyT arposkonorun .— Mmuacckoe: KOxuo-Ypansckuit [AY, 2020 .— 42

2.

c. — Hoctyn u3 nokansHOM cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
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6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalu 00y4aloImmXxcs 1o
AUCHMILIAHE

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKM oOydaronuxcsi TpedoBanusm ®I'OC BO
pa3paboTraH (OHJ OLIEHOUYHBIX CPEJCTB JUISl TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U IIPOBEAEHUS MPOMe-
KYTOYHOM aTTecTaluu OoO0ydarommxcs mo AucuumuinHe. @OHA OLIEHOYHBIX CPEICTB IPEJCTaBIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHUTEJbHAs] YUeOHasl INTepaTypa, Heo0OXoauMasi VIl 0CBOCHUSI
AUCHMILTUHBI

OcHOBHas 1 IOTIOJTHUTENBbHAS yaeOHas uTeparypa uMeercs: B HaydHoit 6MOGimoTexe 1 31eKTpoH-
HOM nH(popMannoHHo-oopazosarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1.  Eropos B. B. Heopranndeckas u ananutudeckas xumusi. Ananuruueckas xumus / Eropos B. B.,
Bopo6sesa H. U., CunsBectpoa U. I'. - Cankr-IlerepOypr: Jlans, 2021 - 144 c. - JlocTyn K mosn-
HOMY TeKcTy ¢ caiita DbC Jlanb: https://e.lanbook.com/book/168653.

2. bopsora JI. JI. OcuoBel obmeri xumuu / bop3osa JI. JI., Uepnukoa H. 1O., Sxymes B. B. -
Cankr-IlerepOypr: Jlanp, 2021 - 480 c. - Jloctyn k monHoMy TekcTy ¢ caiita DBC Jlans:
https://e.Janbook.com/book/168698.

3. Capraes I1. M. Heopranuueckas xumusi / Capraes I1. M. - Cankr-IlerepOypr: Jlans, 2021 - 384 c.
- Hoctyn k nomHomy Tekcty ¢ caiita DbC Jlansb: https://e.lanbook.com/book/169383.

4.  Bepmwunun, B. . Ananutnueckas xumus : yuyeOnuk / B. Y. Bepmmnaun, 1. B. Bnacosa, U. A.
Hukudoposa. — 3-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2019. — 428 c¢. — ISBN 978-5-

8114-4121-1. — Teker : 2yeKTpoHHBIN // JlaHb : 31EKTpOHHO-OMOIMOTEYHAsT cucrema. —
URL.: https://e.lanbook.com/book/115526

JlonmoaHuTeNbHAS:

1.  Adonuna, J.LU. Heopranuueckass xumus : yueOnoe nmocodue / JI.U. Adponuna, A.U. AnapHes,
A.A. Kazakosa. - HoBocubupck : HI'TY, 2013. - 104 c. - ISBN 978-5-77822172-7 ; To xe [Dnek-
TPOHHBIIA pecypc]. - Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=228823

2. [lIeBuuipina, JI.B. Heoprannueckas xumusi: 3a7auu U yIPaKHEHUS JIJI BBIOJHEHHUS KOHTPOJIb-
HBIX paboT : yyeOHO-MeToanueckoe nocodue / JI.B. llleBnunpina, AWM. Anapues, P.E. Cunuypu-
Ha. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To ke [DneKTpOHHBIN
pecypc]. - Pexxum noctyna: http://biblioclub.ru/index.php?page=book &id=228797

3. AHnanmuTtndeckas xumus : yaeobnoe mocodbue / A.W. Amapues, T.I1. Anekcannpona, A.A. Kazako-
Ba,0.B. Kapynuna ; MunucrtepctBo oOpa3zoBanus U Hayku Poccuiickoit @eneparu, HoBocuboup-
CKUIl TOCYAapCTBEHHBI TexHH4Yeckuil yHuBepcureT. - HoBocubupck : HI'TY, 2015. - 92 c. :
cxem., Tabm. - bubmumorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To ke [DnexTpoHHBIN pecypc]. -
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=438291

8. Pecypchl uH(pOpMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «UHTepHeT», He00X0AUMBbIe ISl
OCBOCHUS TUCHMILIMHBI

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

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

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

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

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

dhopmarmorHo-oopazoBarenbHol cpenae PI'BOY BO FOxHo-Ypanbckuiit [AY.
1. Xumusi HeopraHWYecKas U aHaJUTUYeCcKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE Ui CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
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coct. : A.H. [lokarumnona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Uuctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmus HeopraHudeckas U aHAIUTUYECKas : METOJUYECKUE YKa3aHHs K JaOOpaTOpHBIM 3aHSITH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHust) [Aisg 00yJaroIuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuMHs U arpono4yBoBesieHne, ArpoHomus, CanoBocTBo, TexXHOIOTUs TPOU3BOJICTBA U
nepepaboTKH CeMbCKOX03sIicTBeHHOM mpoaykuuu] / coct.: Ilokatunosa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Moctyn u3 nokansHO# cetn MAD:

http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

3. XuMHS HEOpPraHWMYECKas M aHaJUTU4YeCKas [DIEKTPOHHBIM pecypc]| : METOAMYECKHE YKazaHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOThI ISl CTYACHTOB arpOHOMHYECKOTO (haKkyIbTeTa (3a09Has
dbopma oOyuenmsi) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHO-
VYpaneckuiit 'AY, Uacturyt arposkosnorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMus HeopraHuU4eckKas M aHaIUTHYECKasl [DJIEKTPOHHBIN pecypc]: METOIMYECKUE yKa3aHUsS K
71a00paTOPHBIM 3aHATHUAM IO JUCHMIUIMHE IJI1 00YyYaroIIMXCs arpOHOMHYECKOro (QaxyibTera
(3aounas popma oOyuenwus) / coct. : A.H. [lokarunosa, T. A. [1anosa, E. C. [lectpukosa ; FOx-
Ho-Ypansckuii 'AY, Uuctutyt arposkonorun .— Mmuacckoe: FOxuo-Ypansckuit 'AY, 2020 .—
27 c. — Hoctyn u3 nokansHoM cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYILIECTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no JUCHHUILVINHE, BKJIYAas NMepevyeHb NPOrpaMMHOro odecrnevyeHnst 1 HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- [Ipodeccuonansubie cipaBouHble cucTeMbl Texakcnept http:/www.cntd.ru/.

[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEKBU3HUTHI MOATBEPKIAIOIIETO JTOKY-

MEHTa:

- 1O OfficeStd 2019 RUS OLP NL Acdmec, JIuuensuonnsiii noroBop Ne 11353/409/44 ot
25.12.2018;

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHbIN q0roBop Ne
11354/410/44 ot 25.12.2018;

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHbIN q0roBop Ne
008/411/44 ot 25.12.2018;

- IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuuensuonnsii norosop Ne 008/411/44 or
25.12.2018;

- AntuBupyc Kaspersky Endpoint Security st Ousneca, JluneH3uoHHbld jgoroBop Ne
20363/166/44 ot 22.06.2020;

- OrnepanyoHHas CHCTEMa CHELMAJIbHOTO Ha3HaueHus «Astra Linux Special Edition»
PYCB.10015-01, JInunensuonnstii norosop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs JIsl OCYIIeCTBIEHHsI 00Pa30BaTeJILHOTO
npouecca no JMCUMIUINHE

Y4eOHble ayIiuTOPHUHU I NMPOBEJCHUs] 3aHATHI, MPeIyCMOTPEHHBIX NMPOrpaMMoii, OCHa-

IEHHBbIE 000PYI0BAHUEM M TEXHUYECKHUMU CPeICTBAMM 00y4eHM s

1. YueOHast ayquTopus IJs MPOBEACHUS 3aHSITUN JICKIIMOHHOTO THIIA, OCHAIICHHASs MYJIbTUME-
JTUHHBIM 000pyI0BaHUEM (KOMIIBIOTEDP U BHAEONpoeKkTOp) — 217.

2. JJaboparopus — 314 Jlabopatopusi XUMUHU

IToMemeHust 1J151 CAMOCTOSATEILHON Pad0ThI 00yYAKOIIMXCS
[Tomerienust s caMoCTOsATeNbHON paboThl oOyyatomuxcst — 317, ocHalieHHbIe BBIX010M B MIHTEpHET,
BHYTPUBY30BCKOM  KOMIIBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJEKTPOHHYIO  HH(OPMAalMOHHO-
00pa3oBaTEeNbHYIO CPemy.
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IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssle VIC-120 d3
5 Cymunsnbiit mkad CHOJI 58/350.
6 BoerTsoxabIe mKadw (2 mrT.)
7 TepmoctaTt TC-1/20 cyXOBO3yIIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEICHUS IPOMEKYTOYHON aTTECTALUN
00yJaroImxcst



COAEPKAHHUE
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20



1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUILTHHBI

OIIK-1 CnocoGeH pemrath TUMOBBIE 3a7a4u MPOo(HecCHOHATBHOM ASITEIHPHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C MNPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Kon n HanmeHoBa- ®opmupyemslie 3YH HanmenoBanue
HUE UHAUKAaTOpa 3HAHUS YMEHHUS HaBBIKU OLICHOYHBIX
JTOCTHKEHUS KOM- CpelCTB
NEeTeHIINH
N-lonk-1 Wcmons- | OGyuaromuiics 1oi- OObyuvarommmiics OOyuarommiicst | Tekymas arrte-
3yeT OCHOBHBIE 3a- | K€H 3HATh: CBA3b JIOJKEH YMETh: ca- | JIOJKEH BIa- CTalus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IeTb COBpe- - OTYeT MO Jia-
Hay4YHBIX  JIMCIIH- | BEIIECTB M UX XUMHU- | OOTaTh ¢ yueOHOW M | MEHHON XHUMH- | OOpaTOpHOMH
IUTMH ISl PENICHUS | YSCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJIapPTHBIX 3aJ]a4 | OCHOBHBIE XUMHUYe- paTypoi; UCIOJIb- | HOJIOTHEH B - TECTUPOBaHUE
B 00JIaCTH CaZ0BOJ- | CKHE 3aKOHBI U IMOHS- | 30BaTh CBOMCTBA obnactu xumuu | [Ipomexyrod-
CTBa C MPUMEHEHH- | TUS; IPAKTHUECKOE XUMHUYECKUX Be- HEopraHuye- Has  arTecra-
eM WHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPTaHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHUKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
n3poactee (b1.0.36 -
3.1)

BOJICTBEHHOM ITpaK-
TUKE C IPUMEHEHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.36 -V.1)

HOBHBIMUA
HaBBIKaMH 00-
parieHus ¢ jia-
OopaTOpHBIM
o0opynoBaHu-
€M U MOCY0M;
3HAHUSIMMHU I10
TEOPETHUYCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
m3a (b1.0.36
-H.1)

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHKATOPOB MOCTHKCHU A KOMIIeTeHIIM it

N/-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIAH JTSl PeIICHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I caoBOJACTBaA C HpI/IMeHeHI/IGM I/IHq)OpMaI_II/IOHHO—KOMMyHI/IKaI_[I/IOHHBIX

TEXHOJIOTHI
[Toxazarenu Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00YUYEHUS MO AUCIUILTHHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuii
BEHb BEHb BEHb BEHb
Mmbie 3YH) ypose YpoBe ypoBe ypoBe
51.0.36 -3.1 OOyuarommiics He | OOyJarommiics OO0yyvarommiics OGyuarormuiics

3HAET CBA3b MEXKIY
CTPOEHUEM BE-
IECTB U HX XHMH-
YECKUMH CBOM-
CTBaMH; OCHOBHEIC
XUMHUYECKHE 3aKo-
HbI W  IIOHSTHSA,
MPAaKTUYECKOE

NPUMEHEHUE HEKO-
TOPBIX HEOpraHWye-

cmabo 3HAeT MEXITY
CTPOCHHEM BEIECTB
A UX XUMHYECKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMMYE-
CKHE 3aKOHBI U IIO-
HATHS;  TPaKTHYe-
CKO€ IIpHUMEHEHUE
HEKOTOPBIX HEOpTra-
HUYCCKUX BCIICCTB

3HAET CBA3b MEXKIY
CTPOEHUEM BELIECTB
A UX XUMHYSCKHUMH
CBOICTBaMU,; oc-
HOBHBIC  XHUMHUUE-
CKHME 3aKOHBI U TIO-
HATHUS, TpaKTUye-
CKO€ IIPUMEHEHUE
HEKOTOPBIX Heopra-
HHUYCCKHUX BCIICCTB

3HAET CBA3b MEXKIY
CTPOEHUEM BELIECTB
H UX XHMHYSCKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMHUE-
CKHME 3aKOHBI M IIO-
HATHUS; TpaKTUye-
CKO€ IIpHUMEHEHUE
HEKOTOPBIX Heopra-
HUYCCKUX BCIICCTB




CKHUX BC€IICCTB B

B CEJILCKOX 031~

B CEJILCKOX0351-

B CEJILCKOX 03~

CENbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IPOM3-
CTBEHHOM  IIPOU3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBeC  Tpedye-
BOJICTBE YUTEIbHBIMU MOH CTEIEHbBIO
OomMOKaMd U  OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TpO0e- | CTH
JaMu
51.0.36 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
y.1 yMeeT  camocTosl- | cmabo yMeeT caMo- | yMeeT  CaMOCTOsi- | yMEeT  CaMOCTOf-
TEIBHO paboTaTh C | CTOSATENBHO pabo- | TenmbHO paboTaTh C | TENBHO paboTaTh ¢
y4eOHOW U chpa- | TaTb ¢ ydyeOHOM W | yueOHOW W cmpa- | ydeOHOM U cmpa-
BOYHOW JIMTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIATEpaTy- | BOUHOM JIMTEpary-
pOM; WCIONB30BaTh | paTypoi; HUCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOWCTBAa XHMHYE- | 30BaTh CBOICTBA | CBOMCTBAa XUMHUE- | CBOMCTBA XHUMHYE-
CKHX BEILECTB B JIa- | XUMHUYECKUX BE- | CKMX BEILIECTB C HE- | CKUX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | mecTB B Jabopa- | 3HAYUTEITbHBIMU 6opaTopHOU H Tpo-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYJAHEHUSAMH B | U3BOJICTBEHHOMU
NPAaKTUKE C MpHUMe- | BOACTBEHHOW Mpak- | JJAOOPAaTOpPHOW M | MIPAKTHKE C IMpHMe-
HeHueM HH(}OpMa- | THKE C MPUMEHEHHU- | TPOU3BOACTBEHHON | HeHHMeM uH(popMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPAKTHKE C MPHUMe- | [IMOHHO-
KOMMYHHUKaIMOH- HO- HEeHUeM HH(OpMa- | KOMMYHHUKAIIUOH-
HBIX TEXHOJIOTHI KOMMYHHKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHI KOMMYHUKAaI[MOH-
HBIX TEXHOJIOTUHI
51.0.36 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
H.1 BJIaJICET COBpPEMEH- | c1abo BJIaJeeT Co- | BIAJEeT COBpPEMEH- | CBOOOIHO BIiaJeeT
HOM  XMMHUYECKON | BPEMEHHOM XUMH- | HOH ~ XUMHYECKOU | COBPEMEHHOM  XH-

TEPMHUHOJIOTUEH B
00JIaCTH HEOpraHu-
YeCKOH XUMHH, OC-
HOBHBIMH HAaBBIKA-
MU OOpamieHus ¢
1a00paTOPHBIM

o0opymoBaHUEM |
MOCYAO0W; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHaM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpraHMYecKOM XH-
MHUH, OCHOBHBIMH
HaBBIKAaMHU oOparie-
HUS C Jaboparop-
HBIM 000pYyIOBaHU-
€M W NOCYJAOM; 3Ha-
HUSMHU TIO TEOPETH-
YeCKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJ/IOB aHAJIH3a

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HAaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopymoBaHueM |
MOCY/A0W; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METO/IOB
aHanmmM3a ¢ HeOOJb-
HIUMH  3aTPYJHEHH-
SIMH

MHYECKOH  TEepMH-
HoJIoTMEeH B 00Ja-
CTH  HEOpraHuye-
CKOM XHMHH, OC-
HOBHBIMU HaBBIKa-
MU oOpalieHus c
1a00paTOPHBIM

o0opynoBaHueM U
MOCYA0M; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX METOJ0B
dHaJInu3a

3. TunoBble KOHTPOJIbHBIE 3aJaHNsl U (MJTH) HHbIE MATEPUAJIbI, HEOOXO0UMBbIE /ISl OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH C(OPMHPOBAHHBIX B MMpoLecce
O0CBOEHUS JUCHHUILIHHDI

TunoBele KOHTPOJIBHBIE 33JJaHUS U MaTepuaibl, HEOOXOIUMBIC ISl OLICHKH 3HAHUHM, YMEHUN U
HABBIKOB, XapaKTepU3YIOIUX O0a30BbI 3Tanm (OpMUPOBaHUS KOMIETEHIIMH B MPOLIECCE OCBOEHUS
OI1OLII, conepxarcst B y4eOHO-METOAUYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. Xumusi HeOpraHu4eckass U aHAIUTHYECKas [DJIEKTPOHHBIA pecypc] : METOAUYECKUE yKa3aHUs

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYIASCHTOB arpOHOMUYECKOoro (akynbrera /

cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-

TyT arposkojiorun .— Mmuacckoe: FOxuno-Ypansckuit I'AY, 2020 .— 44 c. — [locTtyn U3 JOKaJb-

Hou cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

22




2.

3.

4,

XvMUs HEOPTaHUYECKAsi ¥ aHATMUTHYECKAs | METOJMYECKUE YKa3aHUs K TaOOpaTOPHBIM 3aHSITH-
M MO0 TUCHUIUTMHE (04Has Gopma oOydeHus1) [ 00ydaromuxcs 1Mo HampaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03sHMCTBeHHON npoayknuu] / coct.: I[TokarumoBa A. H., Ilectpuxosa E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyt arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. : Moctyn u3 nokansHO# cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XuMUs HEOpraHW4YecKas M aHaJIUTHYecKas [DJIEKTPOHHBIM pecypc] : METOIMYECKHE YKa3aHUS
JUTS BBITIOJIHEHUS KOHTPOJIBHOU paboThI sl CTYACHTOB arpOHOMHUYECKOTO (hakysbTeTa (3a04Hast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, Uactutyt arposkosiorun .— Mmuacckoe: KOxuo-Ypansckuit 'AY, 2020 .— 42
c. — Hoctyn u3 nokansHoi#l cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHUYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHUIUIAHE IJI OOYYarOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit I'AY, 2020 .—
27 c. — loctyn u3 nokanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeTonnuyeckue MaTepHaJibl, ONpeaesIloIHe NPpoueAypPbl OLleHUBAHUS 3HAHMUI, YMEHHIA,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM I

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

HHM, YMEHUM, HABBIKOB U(MJIM) OMNbITA ACSITEILHOCTH, O JUCUUIUIMHE «XHUMUS HEOPTraHMYECKasl U aHa-
JIMTHUYCCKAaA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUIOB TGKYH_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MMPOMEKYTOUHON aTTECTAIMN 00YJarOITUXCsl.

4.1. OueHoyHble cpeacTBa IS MPOBEICHNS TEKYLIero KOHTPOJIsA, B TOM YHcJIe B Ipoiecce

NMPAKTHYECKOH MOAT0TOBKH

4.1.1. Otuer no 1a6opaTopHoii paboTe
OtyeT Mo 1abopaTopHO paboTe UCIIOIB3YETCS JJIs OIICHKHU KaueCTBa OCBOCHUS O0YJarOIIIMCS

OCHOBHOH Mpo¢ecCHOHATFHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkanue u Gopma ordeTa Mo Ja00paTOPHBIM paboTaM NPUBOJUTCS B METOAMYECKHUX yKa3aHHSX K Jia-
6oparopubM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (Tadil.) TOBOIATCS
70 CBEACHUS 00yJarOIMXCs B HA4aJIe 3aHATHH.

2. ChopmynupyiTe MOHATHE OKUCIATEINS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

4. IlpuBeauTe nMpUMepbl MEXKMOJEKYIISIPHBIX U BHYTPUMOJEKYISPHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBAIOT KOHCTAHTOW HECTOMKOCTH KOMILIEKca?

7. UTo Takoe MeTOJ IEKTPOHHOTO Oananca?

8. TUIbl XUMHYECKUX CBSI3CH?

9. ®akTOophI BAUAIONIME HA CMEIIEHUE XUMHYECKOTO PaBHOBECHS ?
10. IlpuHIMI TUTPUMETPUUECKOTO aHAIIN3A.

11. TlpyHUMI rpaBUMETPUYECKOTO OMPEICIICHHUS.

Ne OLleHOYHBIE CPEJICTBA Kox u HaumenoBanue
Bormpocs k maboparopHoii padbote MHJUKATOpa KoMIle-
TEHIIUU
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? WJI-lonk1 Hicnons3sy-

€T OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCUUIUIMH A pe-
HIEHUS CTaHJAPTHBIX
3amay B oOiacTu ar-
pOHOMHUU C TIPUMEHE-
HUEeM WHGOPMAIIOH-
HO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

Otuer oleHMBAETCA 110 YCMOTPEHUIO NMPENOJABaTENsl OLEHKOM «OTIMYHO», «XOPOIIO», «YHO-
BIICTBOPUTENIBHO», «HEYJOBJIETBOPUTEIBHO» WA OLCHKOM «3a4TE€HO», «HE 3auTeHO». OICHKa «3a4Te-
HO» CTaBUTCS 0OyuaronmMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBICHHBIM JUIS
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MOJIOKUTETBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHHO»). OIleHKa 00BsBIsETCS 00Y-
YaroLeMycsi HEIIOCPEACTBEHHO TOCIIE CIaYl OTYETa.

HIkana Kpurepun oneHuBanusi

OlLeHKa «3a4TEHO»

- - U3JIOXKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;
- cBOOOIHOE BJIAJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

- YMCHUC BBICKA3bIBATh U 000CHOBAaTL CBOU CYKACHUSA IIPU OTBCTC HA KOH-

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SBJICHUS U MPOLECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MHCATh YPABHEHUS PEAKIIUA.

O1eHKa «HE 3aYTEHO»

HBIE 3aJa4HU;

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHMIA,
- JIOTIYIICHBI ONMTUOKUA B OMPEEICHUU MOHATHN U ONMHUCAHUM XHMHYECKHUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbI pacyeT-

- HE3HaHHME OCHOBHOIO MarepHajga ydyeOHOM NHporpaMMsl, JOIYCKAIOTCS
rpyOble OMOKH B M3JI0KEHUH, B HAITMCAHUHU YPAaBHEHUH peaKIHid.

4.1.2. TectrupoBanue

TectupoBaHHe HCIONB3YETCS AJSl OLIEHKM KauecTBa OCBOEHUS OOydYarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBisger co00 KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MEpeHusl 3HaHWW U yMeHul oOydaromuxcs. OOydaromuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIHPOBKOM BOMPOCOB U MPEJI0KEHUEM BHIOPATh OJIMH MPABUIIBHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OrneHoYHBIE CpeACTBA

KO,Z[ 1 HAMMCHOBAHUEC

NQ TI/IHOBBIC KOHTPOJIBHBIC 3aJIaHUSA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ IJIA MHIMKATOPa

/Tl | OLICHKYU 3HAHWH, YMEHUIA, HABBIKOB U (WJIH) OMNbBITA ACATCILHOCTH, XapaKTePH3Y- KOMIICTCHITHH
110211150 ¢ C(i)OpMI/IPOBaHHOCTB KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI

1. 1. Kakue snekTpoHHBIE KOH(MUTypalluu B aTome peanu3zoBaTh HEBO3- | M]I-1omk-1
moxHo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: Hcnons3yeT  OCHOB-
a)l,2,3,6; HBIE 3aKOHBI ecTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2, 4,6; JUCLMIUIMH Il pe-
r)3,4,5,6. LIEHUsI CTaHJIAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyMIl YCUIUBAKOTCS:

a) cieBa HAIpaBo U B IPYIIIAX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIAax CHU3Y B BEpX;

B) CIIpaBa HaJIEBO U B TPYMIAX CBEPXY BHU3;

I') CJI€BA HAIIPAaBO U B IPYIIIAaX CHU3Y B BEPX.

3. DHeprus HOHU3ALMH JIEMEHTA — 3TO KOJIMYECTBO S3HEPTUH, KOTOPOE:
a) BBIIEISAETCS IPU MPEBPALICHUN MOJIOKHUTENBHO 3apSKEHHOIO MOHA B
HEUTpaJIbHBIA aTOM;

0) HeoOXO0AMMO 3aTpaTUTh AJIs MPEBpallleHUus] HEHTPaJIbHOTO aToMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

B) BBIIEJSETCSA IIPU MPEBPALICHUN HEUTPAJIBbHOTO aTOMa B IOJIOKUTEIb-
HO 3apsKEHHBIN UOH;

I) MOJIY4YaeTcsl MPU NPEBPALLCHUH MOJOKUTEIBHO 3apsSKEHHOTO MOHA B
HEUTpaJIbHBIA aTOM.

4. Xumuueckas CBsI3b B MOJEeKyJlax Opoma U OGpOMOBOJIOpO/AA OTJIHYA-
I0TCA:

a) CMEIICHUEM SJIEKTPOHHOM Taphl K aTOMY C OOJIbIIEH JIEKTPOOTPHIIA-
TEIbHOCTBIO;

0) 4MCIIOM 3JIEKTPOHOB, MPUHUMAIOIINX y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJICHTHBIX 3JICKTPOHOB Y aTOMOB BOJIOpoJia M Opoma;

3agad B o0JlacTH ca-
JIOBOJICTBA C TIPHUMeE-
HEHHEeM HHQOpMaIn-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH
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I') YACJIOM OOIIUX AJNEKTPOHHBIX Tap.

5. Ha Bo3ayxe 11enouHble METAJUIbl OBICTPO OKHCISAIOTCS, MOITOMY UX
XpaHsIT:

a) MO/ CJI0EM PAaCTUTEIHHOTO Macia;

B) TIOJ] CJIOEM 3TUJIOBOTO CIIUPTA;

0) Mo cioeM Ba3eIMHOBOIO Macla;

r) B atMoc(epe aproHa.

6. B psany Bemects8 NaOH — Mg(OH)2 —»AI(OH)s ...

a) CBOICTBA HE U3MEHAIOTCS, TaK KaK BCE BELIECTBA — TMAPOKCHU/IBI Me-
TaJJIOB OJTHOTO nepuoa;

0) OCHOBHBIC CBOWMCTBA YCHUJIMBAIOTCS, TaK KAaK YBEIHMYMBACTCS UHUCIIO
THIPOKCOTPYIII;

B) CBOMCTBA U3MEHSIOTCS MIEPUOJINYECKH, TAK KAK BO3pacTaeT 3apsj sii-
pa atoma;

I') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TAK KaK YMEHBIIIAETCS PAIUyC
aTOMOB METAJIJIOB.

7. Uemy paBHa cyMMa BceX KO3(DQHIMEHTOB B YpPaBHEHUHU PEAKLIUU
TEPMaHUs CO CMEChIO a30THOM M XJIOPOBOJAOPOAHOM (COJSHOM) KUCIOT?
O6pasyercst xnopun repmanus (IV), a oxucnurens mpuodperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI M MEIU HA UC-
cienyeMoe ynoopenue Boaenuics Oypeiit ra3. [Ipu peiictBuu menodun
OLIyIIAJICS 3aMax HallaTbIpHOTO ciupTa. JlaHHOe ynoOpeHue:

a) ammodoc;

B) KaJIMMHAs CEIUTPA;

0) kapbammI;

I') aMMHa4Has CEeIuTpa

9. C HauMEeHBIIEHN CKOPOCTHIO MPOTEKAET PEAKLUSI MEKY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;

0) sxene3Hoi cTpyxKoil u 4%-ubiM pactBopoM CuSOy;

B) kene3HbIM TBo31ieM U 10%-HbIM pacTBopoM CuSOs;

r) s)kene3Hoi cTpyxkoi u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxkammmii d-32JIeMEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanmii, KpeMHH#, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATpUH, aTIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJIeli ruApOKCcHIA KalTusl HEOOXOMMO B35Th, I IPUTO-
ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop OyneT HazbiBaThes 1-MomsipHbIM (1 M.):
a) Eciu 1 mosb BenecTBa conepkutes B 1 1 pactBopa.;
6) Ecau 1 mounb BemmecTBa copepskutcst B 1000 r pacTBopuTens;
B) Ecniu 1 monb BemectBa conepxkutcsa B 100 T pactBopa;
r) Ecnu 1 mons BenectBa copepxutcs B 1000 r pacTBopa.
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[To pesynbpTaTam Tecta 00YJarOMIEMYCsl BEICTABIISIETCS OIEHKA «OTIMYIHO», «XOPOII0», «yIOBJIe-
TBOPUTEIBHO» WUIH «HEYAOBIETBOPUTEIBHO.

Kpurepuu orenuBanus orsera (Tabi.) TOBOIATCS IO CBEICHUS 00YJArOIIUXCS 0 Hadala TECTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00YUarOIeMyCsl HEIOCPEICTBEHHO MOCIE €ro CAAYH.

Wixara (%o apesnrn oToeron)
Ouenka 5 (OTIUYHO) 90-100
Ouenka 4 (xopo1io) 70-89
Onuenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
OreHka 2 (Hey1OBIETBOPUTEIHHO) Menee 50

TecToBbI€ 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKa3aHUSIX:
XuMusl HeOpraHuyeckasi U aHaJIUTUYecKas [DIEKTPOHHBIN pecypc] : METOAUYEeCKUEe yKa3aHus IS ca-
MOCTOSITEIbHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMuYeckoro (hakyiabTera / cocCT.
A.H. Iloxarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; KOxuo-Ypanbckuii I'AY, UucTUTyT arposkoso-
run .— Muacckoe: HOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 nokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. KonTpoJanHasi pabora

KonTpomnpHas paboTa npemycMoTpeHa uist 3a09H0# (hOpMbI 00yUdeHUS.

KoHnTponpHas paboTa olleHMBAeTCS KaK «3a4T€HO» WU «HE 3a4TeHO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHHUS CTYJIEHTOB Ha YCTaHOBOUYHOM Jekinmu. Coaepikanue,
MOPSIOK BEHITIOMHEHHS U TPeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi 1 aHaJIUTHYeCKasl [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl JJIsl BHINOITHEHUS
KOHTPOJILHOM paboThl JUIs CTYAEHTOB arpOHOMHYECKOro (akynabTeTra (3aouHas ¢opma oOydyeHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosoruu .— Muacckoe: FOxHno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHou cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OrneHka 0OBSBISETCS CTYICHTY MOCIE MPOBEPKU KOHTPOIHHON PaOOTHI.

[IIxana Kpurepuu onenuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepuait;

- TIPOSABIISICT HABBIKU aHANN3a, 0000IICHNS, KPUTHYECKOTO OCMBICIICHHS U
BOCIIPUATHSI HH(OPMALINY;

- MaTepHall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 33/1aHUEM, TOYHO HC-
MOJIb3YETCsl TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHUE WJUTIOCTPUPOBATh TEOPETUYECKHUE ITOJIOKEHHS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYallUH;

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

- MOTYT OBITh JOMYIIEHBI OHA-JB€ HETOYHOCTU NPH OCBEUICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLleHKa «3aU4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- 00Hapy)XeHO HE3HAHUE WJIM HETIOHMMaHHe OONbIeH niu Hanbolee BaXkK-
HOM YacT y4eOHOTro MaTepuana;

- JIOMYIIIEHB! OIMIMOKK B OINpPENEeNICHUH MOHATUH, IPH UCIOIb30BAHUH TEp-
MUHOJIOTHH;

- He cpOpPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUSI, YMECHUS ¥ HABBIKH;

- TpeOoBaHus K 0hpopMIIEHUIO PabOTHI HE COONIOIEHBI.

O1LeHKa «He 3aY4TEHO»
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4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUHON aTTeCTAllUN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM TIIaHOB

4.2.2. IKk3amMeHn

DK3aMeH sBiseTcs (OPMOM OIEHKH KadecTBa OCBOCHHS OOyJaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM ITUCHUILIHHEL. [To pesynbraTam sx3ameHa oOyuya-
IOLEMYCS BBICTABIISIETCS OLICHKA «OTIIMYHO», «XOPOIIO», «yIOBIETBOPUTEIbHO» U «HEYIOBIETBOPHU-
TEIBHO».

DK3aMeH M0 AUCIUILIMHE POBOAMUTCS B COOTBETCTBHU C paclUCaHUEM NMPOMEXYTOYHOM aTTecTa-
L[MU, B KOTOPOM YKa3bIBA€TCS BpPEMs €r0 MPOBEJIEHUS, HOMEP ayAUTOPHH, MECTO MTPOBEIECHUSI KOHCYIIb-
Talu. YTBEPKACHHOE paclucaHue pa3MelnaeTcss Ha MHQOPMAIMOHHBIX CTeHIaX, a Takke Ha oduim-
aJIBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMA Il TPOMEKYTOYHOUW aTTeCTalluid O0YyJaronuxcs yCTaHABIMBaeTcs: pabdo-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekTopaMu. C pa3pemieHus 3aBeayomero kadeapoii Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATh IMpemnojiaBarenb Kadeapbl, MPUBICUECHHBIA IS MOMOLIM B MpUeMe
9K3aMeHa. B ciydae OTCYTCTBHSI BEQyLIETo IMpPENoAaBaTelis 3K3aMEH MPHUHUMAETCS IpPEeroiaBaTeliem,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIETo Kadeapoi.

[IpucyrcTBUEe Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
pSUKEHHsI PEeKTOpa, MPOPEKTOopa Mo y4eOHON M BOCHHUTATEIbHOW paboTe WIIM 3aMECTHTENs AUPEKTOpa
Wucturyra no yueOHOM paboTe He JOMyCKaeTcsl.

Jlns mpoBenieHus SK3aMeHa BeAyLIUil pernojaBaTellb HaKaHyHe [OJIy4aeT B CeKperapuare Ju-
pEeKTOpaTa 3a4eTHO-3K3aMEHAI[MOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIAETCS B CEKpETapuar 1mociie OKOH-
YaHHsI MEPOTIPUATHUS B ACHDb ITPOBEICHUS IK3aMEHA WIIH YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI POBOASATCA MO OMJIeTaM B YCTHOM MJIM NMHCbMEHHOM BHjE, MO0 B BUIE TECTHPOBA-
HUs. DK3aMEHAIlMOHHBIE OUJIEThI COCTABISIOTCA MO YCTaHOBJIEHHOH (hopMe B COOTBETCTBHM C yTBEp-
KJICHHBIMU KadeApoll SK3aMEHAIMOHHBIMU BOMPOCAMH W YTBEPXKIAIOTCS 3aBENYIOINM Kadeapoit
eXeronHo. B bunete cogepKuTcs 2 TEOPETUUECKUX BOIPOCA U 3aaua

DK3aMeHaTOpy MPEAOCTaBISAETCA MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIeTa, a TaK)Ke MOMHMO TEO-
PETHYECKHUX BOMPOCOB JaBaTh JAJIsl pEUICHU 33a4d U MPUMEPbI, HE BHIXOAIINE 32 paMKU IPOHEHHOTO
MaTepuana 1mo u3ydaeMoil TUCIUTUIHHE.

3HaHMS, YMEHHS M HaBBIKM OOYYalOIIMXCS OMPEAENSIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOLIO»,
«yJIOBIICTBOPUTEIIBHO», «HEYIOBJICTBOPUTEIBHO» M BBICTABISIOTCS B 3aUCTHO-3K3aMCHAIIMOHHYIO BE-
JIOMOCTh 00Yy4YaroIerocs B IeHb 9K3aMeHa.

[Tpu nmpoBeieHUH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAUTHCS Oosee 6 o0ydarommx-
Cs Ha OJIHOTO MpernoaBaTes.

[Tpu mpoBefeHNH YCTHOTO 3K3aMeHa OOYYaroIIuiics BBIOMpPAET dK3aMEHAIIMOHHBIN OWUJIET B CITy-
YaifHOM MOpsKe, 3aTEM Ha3bIBaeT (paMIIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpems 3x3amena oOyuarommecs MOTYT TOJIb30BaThCS C pa3pelIeHus] IK3aMeHaTopa Mporpam-
MOH JAUCITUIUIMHBI, CIPABOYHOW W HOPMATHUBHOM JIMTEPATYpOH, APYTUMH TOCOOUSIMH M TEXHUUYECKUMH
CpEICTBaMH.

Bpemst moaroToBku oTBeTa MpH clavye SK3aMeHa B YCTHOM (opMe JOKHO COCTaBIISITh HE MEHEe
40 MuHYT (110 XKeTaHUI0 00yYaroIIerocsi OTBET MOXKET ObITh 10CpOUYHBIM). Bpems orBera — He Oonee 15
MUHYT.

OOy4Jaromuiicsi, UCIBITHIBAIONINKI 3aTPYIHEHUS MPH MOATOTOBKE K OTBETY IO BBIOPAHHOMY UM
ousieTy, UMeeT paBo Ha BEIOOP BTOPOro OUIieTa C COOTBETCTBYIOLIUM MPOJIEHHEM BpEMEHH Ha MOJro-
TOBKY. [Ipy OKOHYATENTLHOM OIIEHUBAHWHU OTBETA OILICHKA CHIDKACTCS HAa OAWH Oai. Beigada Tperbero
OwyieTa He pa3peniaeTcs.

Ecnu oOyuarommiicst SsBUJICS HA 9K3aMeH, U, B3AB OWJIET, OTKA3aJICsA OT MPOXOKICHUS aTTECTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIISETCS OLICHKA «HEYAOBJIETBOPUTEINb-
HO».
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Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOMHCHBIX MaTe€pHaioB, MOOUIBHBIX Telle()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB M IPYTUX BHJIOB JTUYHOM KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciyyae HapyiieHusi 3Toro TpebOoBaHHUs MpPENoAaBaTeib
00513aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HEYHOBJIETBO-
PHUTEIBHO.

BricTaBneHne OLEHOK, OMyYEHHBIX IIPU MOJIBEIECHUHU PE3YJIbTATOB IPOMEKYTOUHOM aTTeCTalluy,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJJOMOCTh NMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeIN HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHMS 3aIIUCEN O
pe3yibTaTax MPOMEXYTOYHOM aTTeCTAlMK B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTD.

HesBka Ha 5K3aMeH OTMedYaeTcs B 3a4€THO-3K3aMEHAILMOHHOW BEJOMOCTH CIIOBAMM «HE SBUJI-
Csa».

s oOGyyaronuxcs, KOTOpble HE CMOIUIA CaTh SK3aMEH B YCTaHOBJICHHbBIE CPOKH, Y HUBEPCUTET
YCTAHABJIMBAET MEPHUOJ JUKBUJIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpenonaBareny, NpUHUMAaBLINE
9K3aMEH, JIOJDKHBI YCTAHOBUTH HE MeHee 2-X JIHEH, Korja OHU OyAyT MpUHUMATh 3aJ10JKeHHOCTH. MH-
dbopmanus o TMKBUAALMH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO6yyarommmcsi, MOKa3aBUIMM OTIUYHbBIE U XOPOILINe 3HaHUS B TEUEHUE CEMECTpa B XOJe MOCTO-
SIHHOTO TEKYILEro KOHTPOJS YCIEBAaeMOCTH, MOXKET OBbITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OLeHKa BBICTABIAETCA B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WHBanmupl M WA C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3[0pPOBbSI MOTYT CIIaBaTh JK3aMEHBI B
ME)KCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE MHIMBUAYAIbHBIM Y4eOHBIM TJIaHOM. HBanmuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] OMIOPHO-/IBUTATEIBHOIO aIl-
mapara, JOINYCKalOTCid Ha aTTECTAallMOHHBIE HCIHBITAHUS B  COINpPOBOXKJIEHUU  aCCUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK AJisi OCOOBIX CiydaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYIIeM KOHTpPOJE YCIEeBAEMOCTH W MPOMEXKYTOYHOM aTTecTaluu OO0y4arommxcs IO
OIIOII 6akanaBpuara, crieruanurera u Maructpatypei» ®I'BOY BO HOxnOo-Ypanbckuit FAY

O1leHOYHBIE Cpe/ICTBA Kon u HanmeHOBaHMe
No SK3aMer WHIMKATOpa KOMIIe-
TCHIIUU
1. [epuonnuecknii 3akoH J[.M1. MenneneeBa. CoBpemenHas popmyu- N-1onk-1
pPOBKa 3aKOHA. 3HAUCHHE IEPHOANYCCKOTO 3aKOHA Il XUMHUH. Hcmonb3yeT OCHOB-
2. [ToHsTHE XMMUYECKON TEPMOAMHAMHUKH. TepMOIMHAMUYECKUE CUCTE- | HBIC 3aKOHBI €CTe-
MBI. CTBCHHOHAYYHBIX
3. TemoBsie 3¢ (HeKThl peakiuii. DHTaIbIHA cucTeMbl. 3akoH ['ecca AUCUUIIINH JJIA pe-
HICHUS CTaHAaPTHBIX
4. DHTPOINUS CUCTEMBL. 3a71a4 B B 00J1aCTH
CaJIOBOJICTBA C TIPH-
5. CBo6oHas sHeprus I n66ca kak GyHKLHs COCTOsHMS BewecTa. AG, | MEHEHHEM HH(OpMa-
KaK MPUYMHA IPOTEKAHHSI CAMOIPOU3BOJIBHON PEaKIIHIA. [THOHHO-
6. CoBpeMeHHas MOJIENIb COCTOSIHHSA 2JIEKTPoHa B aTroMe. KBaHTOBBIE KOMMYHHKALOHHBIX
qHCIA. TEXHOJIOTUI
7. [TpuHUIMTIBI 3aTI0JTHEHUS SJICKTPOHHBIXOpOUTAIEH aTOMa B OCHOBHOM

coctositHuM: mpuHuun Ilaynu, npasuno XyHaa, npaBuio KieuykoBcko-
r0. DIIEKTPOHHBIE eMKOCTH OpOHUTase, ypoBHEH M MOlypOBHEH.

8. Tunel XUMHUYECKUX CBI3€H: KOBAJICHTHAS, HOHHAS, METAJLJINUECKAs,
BOJOpPOAHASL.
9. XapakTepucTUuKa CBS3€H: JNMEKTPUIECKIE TUTOIBLHBIE MOMEHTHI, 3()-

(heKTUBHBIC 3apsbl ATOMOB, HAMPABJIICHHOCTh U HACBIIIEHHOCTb,
SHEPrUs U JJIMHA CBSI3H.

10. 10. OnpeneneHue MOHATUS «KOMIUIEKCHBIE COETUHEHUS». OCHOBHBIE
IIOHATUA KOOpHHHaHHOHHOﬁ TGOpI/II/I.
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11.

Baxnelinme TUIIBI KOMIUIEKCHBIX COETMHEHNH.

12. [TpuurHBI 00pa3oBaHUs BOAHBIX PACTBOPOB. [ OMOTEHHBIC U TETEPO-
TE€HHBIE PACTBOPBI.

13. CriocoObI BEIpaKEHUS COCTAaBa PACTBOPOB.

14. OnekTponnThl. CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

15. I'mpponus cosed. Tunel rugponusa.

16. [TonsiTHe 0 CKOPOCTH XUMHUECKOW peakiuu. OCHOBHBIE (DAKTOPHI,
BIIMSIONINE HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KUHETUKH.

17. 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOU PEaKIMK OT TEMIIEPATYPHI.
[IpencraBienue 06 SHEPTUU aKTUBALIUHU, SHEPTETUUECKOM Oapbepe U
MEePEXO0JHOM PHEPreTUYECKOM KOMIIEKCE.

18. Kunernueckas koHuenuus paBHoBecusi. KoHCTaHTa paBHOBECHS.
CwmelnieHre paBHOBECHS IIPU U3MEHEHUU KOHIIEHTPAIMU, TEMIIepaTy-
pb! u nasnenus. [Tpunnun Jle-Illatense.

19. OO6mas xapakTepucTuKa 3J1eMeHTOB rpymibl [A. Bomopos (M30Tomsl,
noJsryueHue, PU3ndecKue U XUMUIECKHE CBOICTBA).

20. Bopa, reoMerpus 1 CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKHUE CBOWCTBA
BOJIbI. Bona kak pactBoputens. Boga B cenbCKkOM X0351CTBE

21. [Tepokcua Bogopona.

22. XUMHUYECKHe CBOMCTBA MIETOYHBIX MeTaiu1oB. Kanuii kak 3JIeMEeHT -
TaHus pacteHuid. Kanuiineie ynoopeHus.

23. Ddusnyeckre 1 XUMUYECKHUE CBOICTBA KLU U Marausg. MIx onoso-
TUYECKOE 3HAYEHUE

24. du3nyecKue 1 XUMUIECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

25. Kucnopoanbie coeqnuenust 0opa: OKCHa, OOpHast KUCIO0Ta, TTOJIUKHUC-
JO0THI 60pa, UX COU

26. ®OU3NYECKUE U XUMUYECKUE CBOMCTBA METAJUTMYECKOTO aTFOMUHMUSI.

27. OKcuapl U THAPOKCUIBI ATFOMUHUS, pPa3HOOOpa3ue UX CTPOCHUS, aM-
(GOTEepHOCTD ATHX COCTUHEHUH, PEAKIIUU X B3aMMHOTO TIPEBPAIICHHUS.

28. XuUMHST HEOPraHUYECKUX COCIMHEHUH Yyriiepo/ia: YIJIEKUCIIOro ra3a u
€ro IPOU3BOIHBIX.

29. 3HaYeHUE COCIMHEHUN yTIIepoa B CeIbCKOM x03siicTBe. KpyroBopot
yriepojia B pupojie. TormBHas HEpreTuka, MoJIMMepbl. IKOJIOTH-
YECKHUE aCTEeKThl XUMHH YTIepoaa.

30. XuMmus coequHeHuil KpeMHUs. KpemHe3eM, CUIIMKAThl U aTtOMOCHIIU-
KaThbl KaK MOYBOOOPa3yI0IINe MUHEPAIIBL.

31. Oco0eHHOCTH XMUMUH TepMaHMsl, 0JI0Ba U CBUHIA. [IpuMeHeHne 3THX
3JIEMEHTOB U UX COEOUHEHHN. DKOJOIMUEeCKasl OIaCHOCTbL COEMUHEHUN
CBUHIIA

32. XUMUS MOJIEKYJISIPHOTO a30Ta.

33. XUMHUs aMMHUAKa U €r0 IPOU3BOIHBIX.

34. XUMHSA OKCUJIIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEN.
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35. ®Docdop, amnmorponHbie MOIUMUKAINH, PU3HIECKAE U XUMUYECKUE
cBolcTBa MOJIeKyIsipHOTO (hochopa.

36. OpTtodocdopHas kucnora u ee coiu. 3HaueHue pocdopa Kak 37eMeH-
ta nutanus. @ochopHbie yI0OpEHHSL.

37. Pu3nyeCcKue 1 XUMUYECKHE CBOMCTBA KUCIOPOAA. DKOJIOTHUECKas
POJIb KUCIIOPOJIa M 030HA aTMOC(EPHI.

38. CoenvHeHUs cepbl ¢ BOJOPOIOM U KUcIopoaoM. CepHas KUCIIOTa,
Cynb(arsbl.

39. CepHHUCTBIN Ta3, CEpHUCTAs KUCIOTA, Cynb(uThl. CepoBOIOPO.I U T10-
JTUCYyNb(aHBbI.

40. DJIEKTPOHHOE CTPOCHUE ATOMOB TaJIOT€HOB M 3aKOHOMEPHOCTH U3ME-
HEHUS CBOMCTB TraJIOTeHOB B noarpymme. CoeauaeHus propa

41. XnopoBogopon, coisHas kucnora. CoequHEHHs XJ10pa ¢ KUCI0pOI0M
Y UX CBOMCTBA.

42. Xumus 6J1aropoAHBIX Ta30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XHUMHU-
YEeCKHX M (PU3MUYECKUX CBOUCTB).

43. CemelicTBO xenesa.

44, Xumus mapradna (OKCUJIbl, THAPOKCUIBI, KUCIIOTHI, COJIN).

45. Oco0EHHOCTH XUMHUHU XPOMa; €r0 BaXKHEHIIINE COeTUHEHUS (OKCH/IBI,
TUAPOKCHJIBI, KUCIIOTHI, COJIN).

46. XuMust MEN U €€ COeAMHEHUM (OKCUIbI, TUAPOKCUIBI, COJH).

47. [Ipenmer, 3a1a4n 1 3HAaUCHUE AaHATUTUYECKOW XUMHUH.

48. Hcropus pasBUTHs AaHAIUTUYECKON XUMUMU.

49, Knaccudukamnmst MeTo10B aHAMH3A.

50. ToyHOCTh AaHAIUTUYECKUX ONPEIEICHUN

51. TeopeTnyeckre OCHOBBI aHATTUTUYECKON XUMHUH: 3aKOH JEHCTBYIOIIUX
MacC.TEOPpHUsl SNEKTPOJUTUUECKONU TUCCOIUALIUN, TPOTOJIUTHYECKAs
TEOpHsL.

52. Brruucnenue pH pacTBOpOB CHIIBHBIX U CIIA0BIX KUCIOT U OCHOBaHMH.
BreiBog hopmyst.

53. BbydepHbie pacTBOpHI, UX TpUMEHEHUE U pacueT pH.

54. XHUMHYECKOE paBHOBECHE B reTeporeHHbix cucremax. I1P, ero npume-
HEHHE.

55. Crioco0ObI BeIpaXeHHS KOHIIEHTPAIIUH PACTBOPOB: MPOIICHTHAS, MO-
JsipHAasi, HOpMaJbHasi, TUTP, MOJISUIbHASL KOHLIEHTPAIUH.

56. OCHOBBI rpaBUMETpUYECKOT0 aHanu3a. CyTb MeTO/Aa, MPUMEHEHHE,
ycnoBus poBeieHns. OcaxmpaeMas U TpaBUMeTpryIecKas GOpMEI.

57. ITogroroska BemecTBa K rpaBuMeTprudeckomy aHanusy. Hasecka. Ile-
PEKpUCTAIIN3ALINSL.

58. PacTBOpeHue 1 ocakieHle B TPABUMETPUH.

59. OuiIbTpPOBaHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BEIUMCICHUS B Ipa-
BUMETPUH.

60. OCHOBBI TUTPUMETPUUYECKOTO aHan3a. CyTh, MPUMEHEHHE, YCIOBUS

IIPOBEICHMUSL.
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61.

PacTBOpBI B TUTPUMETPHH.

62.

Knaccudukanms metonoB TutpumeTpun. CyTh KaXKJ10H TPYIIIBI METO-
JIOB.

63.

OO01u11e mpreMbl THTPOBAHUSI.

64.

XapakTepucThKa METOI0B HelTpanu3amuu. [IpoBenenne, npumMeHeHne
Y 3HAYCHHUE.

65.

KpuBble TTpOBaHMsI, X IOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.

66.

NHnukatopsel, ©X IpUMEHEHUE U CBOMCTBA. Teoprun HHANKATOPOB.

67.

XapaKTepI/ICTI/IKa MCTOJO0B KOMIUVICKCOHOMCTPHUMH.

68.

OCHOBBI OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIX METOI0B aHanu3a. Kitac-
CHU(UKAIMS ITHX METOJIOB.

69.

XapakTepucTUKa epMaHraHaTOMETPHUH, HOJJOMETPUHU U XPOMATOMET-
pHH.

70.

XapaKTepuCcTUKa METOJIOB OCAXKICHHS.

3amaun U1 DK3aMeHa

B xaxom o0beMe BOJHOTO pacTBOpA XJIOPH/IA KaIus ¢ MAaCCOBOMU J10-
neit 10% conepxutcsa 2,5 r KCI? InotHocTs pactBopa 1,063 r/cm3.

Onpenenure MOJIIPHYIO KOHIIEHTPALIMIO PACTBOPA, MOIYYEHHOTO IIPU
pacTBopeHuu cynbharta HaTpus maccoii 42,6 r B Boae maccoii 300 r,
€CJIY TIOTHOCTH MOJYYeHHOTO pacTBopa paBHa 1,12 r/m.

KaK ITIOBJIHSCT YMGHBHIGHI/IG JaBJICHUS HaA paBHOBeCI/Ie B peaKI_II/ISIXI
a) N204 — 2NO2 6) 2NO + 02 — 2NO2 B) 3Fe203(k) + CO(r) —
2Fe304(x) + CO2(r)?

K pactBopy Maccoii 250r, MaccoBast 10JIsl COJTM B KOTOPOM COCTaBJISIET
10%, npwnnu Bony 00bEMoM 150mit. TIpuHSAB IIIOTHOCTH BOJIBI paB-
HOHM 11/MJ1, onpenenuTe MacCOBYIO JIOJIO COJIM B MOJIYYEHHOM PacTBO-

pe.

[Ipu onpenenéHHBIX YCIOBUAX PEAKIUS XJIOPOBOIOPOIA C KUCIOPO-
nom siBrsiercst ooparumoit: 4HCI(r) + O2(r) — 2CI12(t) + 2H20(1),
AHO=-116,4x]>x Kakoe BausiHrE Ha paBHOBECHOE COCTOSIHUE CHUCTE-
MBI OKQXYT: a) YBEIMUEHUE aBIICHUS; O) OBBIIIICHHE TEMIIEPATYPHI;
B) BBEJICHHE KaTaJIn3aTopa.

MeToaoM 3JeKTPOHHOTO OanaHca moaoepuTe KodPPHUIUEHTH B CXeMe
OKHCIHUTENbHOBOCCTaHOBUTENbHOM peakiuu: Nal + NalO3 + H2S0O4
—I2 + Na2S04 + H20

[TonydyeHHOe ypaBHEHHE MEPENUIINTE B MIOHHON M COKPAIIEHHOW HOH-
HO popmax. HazoBUTE KOMITJIEKCHBIC COCTUHEHUS: Q)
[CrPO4(NH3)3]; 6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1)
Fe4[Fe(CN)6]3; n) [Pt(NH3)4](NO2)2. Onpenenure CTeNEeHNU OKUC-
JICHHs] KOMILIEKCOOOpa3oBarTeseil B COeAMHEHUSIX.

HaiiTn MonsipHy10 1 HOpMalibHYIO KOHIIEHTpauo 10%-Horo pacTBo-
pa HNO3 (motHocTh pactBopa 1,05 r/min).

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS I'MIPOJIN3a HUTpaTa
IIOMHMHMS U aLeTaTa HaTpusl. Y KaKATE PEAaKIUIO CPEBI B paCTBOPE
cosu. Hanumure BelpaskeHUs U1 KOHCTaHTBI THAPOIN3a

W/I-1omk-1
Hcnonb3yeT 0CHOB-
HBIC 3aKOHEBI ecTe-
CTBEHHOHAYYHBIX
TUCITUTLIAH IS pe-
HICHUS] CTaHAAPTHBIX
3a/1a4 B B 00J1aCTH
CaJI0OBOJICTBA C TPH-
MEHEHUEeM HH(popMa-
IIUOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
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10.

KaKI/Ie "3 Hepe‘H/ICHeHHBIX BCIICCTB U 3a C‘-IéT KaKHuX 3JICMCHTOB HpO—
SIBJIIOT OOBIYHO OKUCJIUTENILHBIE CBOMCTBA M KaKHE BOCCTAaHOBUTEIb-
Hble? YKa3aTh T€ U3 HUX, KOTOPbIe 001a/1al0T OKUCIUTEIBHO-
BOCCTAaHOBHUTEIbHON ABoMcTBeHHOCTEIO: NH3, H2SO4, MnO?2,
KMnO4, HNO2, K2MnO4, HNO3, H2S, H2SO3.

11.

OnpenenuTh TEPMOINHAMHYECKYIO BO3MOXKHOCTh Pa3IOKCHUS TTPU
KOMHATHOU TeMmriepaType cienyromux Bemiects: a) NHANO3(1) =
N20(r) + 2H20(1) 6) (NH4)2CO3(1) = 2NH3(1) + CO2(T) + H20(1)

12.

O6pasern uzBectHsika Maccoit 0,5 06paboTanu CONSTHON KHCIOTOH,
IIPY TOM BBIACITHIIOCH 75MIT yrileKucioro raza. Onpenenure Macco-
BYIO JIOJIO KapOoHAaTa Kalblvs B JAHHOM 00pa3Ile H3BECTHSIKA.

13.

CocTaBuTh 21eKTpOHHBIE U Tpaduyeckue popmyisl aroma Br u nona
Al3+.

14.

Omnpeznenute MOJSPHYIO KOHIEHTPALIMIO PACTBOPA, MOJYYSHHOTO MPH
pactBopeHuu cyibdara HaTpus maccou 42,6t B Bojge maccoi 300r,
€CJIM IJIOTHOCTH MOJIYYEHHOT'0 pacTBopa pasHa 1,12r/mu.

15.

B Bone maccoit 400r pacTBOpriIM cepoBOAOPOT 00bEMOM 12Mi1 (HOp-
MaJjbHbIe yciaoBus). OnpeneanTe MacCoBYIO AOJI0 CEPOBOIOPO/IA B
pacTBope.

16.

CMech MEHBIX U MarHUeBBIX OMMUIIOK Maccoi 1,5r obpaboTanu us-
OBITKOM COJITHOM KUCIIOTHI. B pe3ynbrare BLAETHIICS BOJOPO 00BE-
MoM 560m1 (HopManbHbIe ycaoBHs). OnpenenuTe MacCoBYIO JOJIIO
MEJU B CMECH.

17.

3aKkoHYHMTE ypaBHEHUS peakiuii. PacctaBbTe KOd()PUITUEHTEHI. a)
FeSO4 + KMnO4 + H2SO4 —...... 0) Na2S + K2Cr207 + H2S04 —
S+....

18.

Haiitu MonsipHyto 1 HOpMalIbHYIO KOHIIEHTpaluio 10%-Horo pacTBo-
pa HNO3 (tutotHocTh pactBopa 1,051/min).

19.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS THIPOJIN3a HUTpaTa
TIOMUHMS U alleTaTa HaTpus. Y KaXKHUTE PEaKIHIO CPelibl B PACTBOPE
conu. Hanumure BoIpaskeHus 111 KOHCTAHTBI THIPOJIH3a.

20.

[Ipu monHOM cropanuu dTHiIeHa (¢ 00pa30BaHUEM JKUIKOHN BOJIbI) BbI-
nemmtock 6226x/[x. Haiitn 00bEM BCTYNUBIIIETO B PEAKITHIO KHCIIO-
poza (ycnoBus HOpMaJbHbIE)

21.

Cxopoctb xumuueckoit peakuu 2NO(T) + O2(r) = 2NO2(r) nipu KoH-
ueHTpanusx pearupyomux semects [NO]=0,3moinb/n u [02]
0,15moms/1 coctaBuia 1,2-10-3moms/in-cex. Halitu 3HaYeHMEe KOH-
CTaHTbI CKOPOCTHU PEAKIIUU.

22.

[Tpu cmemennu ra3000pa3HbIX BemecTB A u B mporekaeT xummde-
ckas peakiusi: 2A + B = 2C + JI. U3BecTHO, UTO Yepe3 HEKOTOPOE
BpeMsl 110CIIe Havyalla peakI[Mi KOHIIEHTPAIMK BEIECTB COCTaBUIIN:
[A] = 2mons/a; [B] = Imons/a; [C] =1,6 MoIb/1. BEIMUCINTE UCXO-
HbI€ KOHIIEHTpaluu Beniects A u B.

23.

Haiitu npoueHTHYI0 1 MOJISIpHYIO KOHIleHTpanuu 0,3H pacTBopa
H3PO4 (nnotHocts pactBopa 1,01r/mi)

24.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS T'MIPOJIN3a HUTpaTa
Meu ¥ KapOoHaTa Kaausl. YKaXKUTe peakUIo Cpe/ibl B PaCTBOPE COJIH.
Hanummure BbIpaskeHuUs 111 KOHCTAHTHI THAPOJIN3A.

25.

PaccumnTaiiTe 00beM pacTBOpa CEpHOI KUCIOTHI (MaccoBast J0JIS
H2S04 8%, nnotHocts 1,05 r/Mi1), KOTOPBI TOTPEOYyETCs AT IPUTO-
TOBJICHUS PAaCTBOPA C MACCOBOH JI0JI€H CEpHON KUCIOTHI 2% 00beMOM
400 mut (rmotHocTh 1,01 r/Mmit).

26.

B Bone maccoit 1000 r pactBopuiu cynabdar Kanusi KOJIMYeCTBOM Be-
niecTBa 2 MoJib. BbluncinTe MacCoBYIO JIOJIIO paCTBOPEHHOTO Belle-
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CTBa.

27. K pactBopy cepHoii kuciaotel oobeMom 250 mut (MaccoBast 10JIs
H2S04 12%, nnotnocts 1,08 r/mi) npuiuinu Bogy maccoit 120 r. Pac-
CUUTAWTE MAaCCOBYIO JIOJIO CEPHOM KUCIIOTHI M3YYEHHOM PacTBOPE

28. PaccunraiiTe KOIMUECTBO BELIECTBA THAPOKCHU]IA HATPUS, KOTOPBIN
noTpeOyeTCs Ik MPUTOTOBJIEHUS pacTBOpa Maccoi 60 T ¢ MaccoBoi
noael menouu 15%.

29. K pactBopy conu maccoii 250 r (MmaccoBast qosist 10%) npunuinu Bogy
o6wvemom 150 mut (TtoTHOCTH 1 T/MIT), OTIpeIeTUTE MaCCOBYIO JIOJTIO
COJIM B IOJTyYEHHOM PacTBOPE.

30. Omnpenenute Maccy COJIM M MAaccy BOJIbI, KOTOpPbIE MOTPEOyIOTCA /17t
MPUTOTOBJIEHUS pacTBopa oobemMoM 120 mut (rmotHOCTH 1,1 /™M) €
MaccoBol ponei conu 15%.

31. Kaxoit 00beM pacTBopa ruapokcuaa kamms (maccoBas moyiss KOH
12%, nnotHocts 1,11 r/mi) Hamo npuiutk K Bojae Maccoit S00 r, 4to-
OBI MOTYYUTH pacTBOp ¢ MaccoBoit goneit KOH 5%?

32. XopoBogopoa o0bemMoM 5,6 1 pacTBopuiau B Boje maccoi 500 r.
Breruucnaure maccoByto gonto HC1 B mosrydeHHOM pacTBOpe
33. K pactBopy conu maccoii 250 r (maccoBas 1oas 10%) npunuinu Bony

o6bemoM 150 Mt (TITOTHOCTH 1 T/MIT), OTIpeIeTUTE MacCOBYIO JI0JTIO
COJIM B IOJIYYEHHOM PacTBOpE.

34. B Bogne maccoit 400 r pacTBOpHIIA CEPOBOIOPOT 00BEeMOM 12 mut
(HopManbHBIe yciioBus). ONpenennTe MacCoBYIO 00 CEPOBOIOPOIA
B IIOJIyYEHHOM PacTBOpE.

35. Paccunraiite Maccy BOABI U paCTBOpPA ¢ MaCCOBOM J0JIEH XJIOPUAA
Marausi 20%, KOTOpbIE MOTPEOYIOTCS 1711 TPUTOTOBJICHUS PACTBOPA
maccoit 300 r ¢ maccoBoit goneit MgCl2 4%.

[[Ixana 1 KpUTEpUN OIEHUBAHMS OTBETA 00YUAIOIIETOCs TPEICTABICHBI B TA0JIHIIE

Ixana

Kpurtepuu onennBanus

OrneHka 5
(oTIHMYHO)

- 00y4Jaromuncs MOTHO YCBOMII YU€OHBIN MaTepual;

- TIOKa3bIBA€T 3HAHHUE OCHOBHBIX IMOHATUM AUCHUIUIMHBI, TPaAMOTHO
MOJIb3YETCS TEPMUHOJIOTHEH;

- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBbI-
KU CBA3HOTO OMUCAHUs SIBJICHHUH U MPOLIECCOB;

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

- TIOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEpPaMU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHN, YMEHUI
Y HaBBIKOB;

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

OueHka 4
(xoporo)

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

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

- B M3JI0’)KEHUU MaTepHalla JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
M€, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJIHO WJIM HENOCJIEJ0BATENbHO PACKPBhITO COAEPKAHUE MaTe-
puaina, HO IMoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- IMEJIUCh 3aTPYJHEHHs WIN JOMYIIEHbl OIIMOKH B ONPEICICHUH MOHSI-
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TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
WCITPABJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH WU
HABBIKOB, 00y4JaoIUics HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
1017058

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- Mpo0eITbl B 3HAHHUSIX OCHOBHOTO MTPOTPAMMHOTO MaTepuaa, MPUHITUIIH-
aJIbHBIE OLTMOKH IIPU OTBETE HA BOIIPOCHI;

- 0OHapy)XeHO HE3HAHWE WM HEMOHWMaHWe OoJybIlleld WM Haumbolee
BaXHOW YacTH yueOHOTO MaTepuarna;

- JIOMYIIEHBI OIIMOKU B OINPENEICHUU TOHSATHH, TPH HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpOoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHOUH, OTCYTCTBYIKOT COOTBCTCTBYIOIIHC
3HaHWS, YMEHUS 1 HABBIKH.

4.2.3. KypcoBoii npoekT/KypcoBasi padoTa

KypcoBoii mpoekt/kypcoBasi paboTa He PeTyCMOTPEHbI y4eOHBIM TIaHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
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N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







