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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo Hampapneruto moarotoBku 35.03.05 CamgoBoncTBO MOJDKEH OBITH MOATOTOBICH K
pelieHro  3amad  mpo(ecCHOHANBLHON  JEATENbHOCTH — CIEAYIONIET0 THUMA: IMPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOH.

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

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

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. CriocobeH pematb THIOBBIE 33124 TPOGECCHOHATBLHON JIeATENFHOCTH HA OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX W €eCTECTBEHHBIX HayK C IPUMEHEHHEM HH(POPMALUOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.

Kox u HaumenoBanue
AHIAAKATOPA TOCTHXKE-
HHUS KOMIIETEHIINH

dopmupyemsie 3YH

3HaHUA

yMEHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaquBIX
JTUCIUTIIMH TSl peliie-
HUA CTaHI[apTHBIX 3a-
may B 00JacTH camo-
BOACTBA C HpI/IMeHeHI/I-
eM  HMHPOPMAIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

OOyyaromuiics JOKEeH
3HATh: CBSA3b MEXKIY
CTPOEHHUEM BEILIECTB U
WX XUMHUYECKHUMHU CBOM-
CTBaMU; OCHOBHBIC XU-
MHYECKHE 3aKOHBI K
MOHSTHUSA; PAKTUYECKOE
MMPUMEHEHHUE HEKOTO-
PBIX HEOPraHUYECKUX
BEIIIECTB B CEIIBCKOXO-
351iCTBEHHOM MPOU3-
Boactee (b1.0.36 -3.1)

OO0yyaromuiicst TOJIKEeH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOM
Y CIIPaBOYHOU JIUTEpa-
TYypOW; HCIIOIb30BATh
CBOMCTBAa XUMHUYECKHUX
BEIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHHKAIIMOHHBIX
texaonoruii (b1.0.36 —
Y.l

OOyuarommiicss A07-
JKEH BJIAJIETh COBpE-
MEHHON XMMUYECKOMN
TEPMHUHOJIOTHEN B 00-
JACTH XUMHUH Heopra-
HUYECKOHN M aHAJINTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHUS
¢ 1abopaTOpHBIM 000-
PYJOBaHHEM H TTOCY-
JIOM; 3HAHUSMH IO TCO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/I0B
anaymiza (b1.0.36 -H.1)

2. Mecto nucuuminHsl B cTrpykrype OITOII
JucuunnrHa «XUMHsS HEOpraHWYecKas M aHAJIUTHYECKas» OTHOCUTCS K JUCLUIUIMHAM 00s3a-
TEJNBHOM YacTu OCHOBHOM NpodeccruoHaibHONM 00pa30BaTebHON IPOTrpaMMbl OaKkajiaBpHara.




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0béM aucHuIUIMHEL cocTaBiseT 5 3auérHeix eaunul (3ET), 180 akamemuueckux yaca (maiee
yaca). JlucuuminHa u3y4daercs:

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

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonnuectBo yacos
Bun yueGHOI paboThI ouHas ¢popMa | 3a04Has popma
oOyJeHus 00y4eHus

KonTakTHasi padoTa (Bcero), 30 24
B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA
Jlextmm (JI) 32 12
JlaGopatopusie 3ansatus (JI3) 48 12
[IpakTrueckue 3ansatus (113) - -
CamocTosiTeibHasi padota cryaenTos (CP) 73 147
KoutpoJsb 27 9
Hroro: 180 180

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam

Ounas ¢popma o0yueHust

B TOM YHCJIE
No Bcero | koHTakTHas pa- R
HaunmenoBanue pa3zneinoB u tem =
TEMBbI 4acoB Oora cp | S g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Paznen 1. O0Omwast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 14 2 6 - 6 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaklui 12 2 4 - 6 | x
1.3. | PacTtBopnI 12 - 6 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /1. .
1.4. 10 4 - - 6 | x
MenpeneeBa 1 XuMU4ecKasi CBsI3b
1.5. | OKUCINTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 14 2 6 - 6 | x
1.6. | KoMIiuiekcHbIE COETUHEHMUS 14 4 4 - 6 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMus s-3J1€MEHTOB 12 2 4 - 6 | x
2.2. | XuMHUsl p-2JIEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-3eMeHTOB 12 2 4 - 6 | x
Pa3nen 3. Xumus aHamuTu4eckast
Beenenue. Knaccuduxarnus MeTonoB aHanmusa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 8 2 - - 6 | x
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OCHOBHbIE NOHSTHUS TUTPUMETPUUECKOTO aHAIN3A 17 4 6 - 7 X
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 10 2 2 - 6 | x
KoHnTpoib 27 X X X x | 27
HTroro 180 32 | 48 - | 73] 27




3aounas popma o0yueHust

B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne Bcero 5
HawnmeHnoBaHue pa3ieiioB U TeM Oora g
TEMBI 4acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIIUI 16 2 2 - 12 | x
1.3. | PactBOpBI 14 - - - 14 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. W. X
1.4. 14 2 - - 12
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 16 2 2 - 12 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 14 - 2 - 12 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMHus S-3JI€MEHTOB 16 2 2 - 12 | x
2.2. | XuMus p-2J€MEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Paznen 3. XuMus aHanmuTuyeckas
Beenenue. Knaccuduxarms MeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yIbTaTOB aHAJIN3A
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CymHoCcTh IpaBUMETPUUECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 12 | 12 - 1471 9

4. CTpyKTYypa M cofepKaHue JUCUMILIMHDBI, BKIIYalollee NPAKTHYECKYI0 MOATO0TOBKY
[IpakTHyeckasi MOATOTOBKA MPHU pean3alui YIeOHBIX MPEIMETOB, KypCOB, AUCHUIUIMH (MOY-

Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX ydacThe OOydJaromuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX ¢ Oyaymied mpodeccuoHaNbHON AesTeIbHO-

CTBIO.

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

KOTOpBIE MpPeIyCMaTpUBAIOT Nepefady ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IUMON Ut TOo-
CIIETyTOIIETO BHIMOJTHEHUS padoT, CBA3aHHBIX C OyAyIIei mpodecCHOHATBHOM eI TeIbHOCTBIO.

Pexomenayembrii 00beM MPAaKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 TUCITUTIIINH, PEeaTU3YIOMINX:

- yauBepcanbhbie komrereHnn (YK) ot 5 o 15 %;
- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonanpubie komneTeHuu (I1K) ot 20 no 80 %.

4.1. Conepxxanue Q11 CHUNTHHBI

Paznen 1. O6mas xumus

IloHsATHS M 32aKOHBI CTEXHOMETPHUH.

Moub, mocTosiHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKUI YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIpPHAsl Macca, 3aKOHbI YKBUBAJIEHTOB, COXPaHEHUsI MaCChl, TOCTOSTHCTBA COCTaBa, 3aKOHBI ra3o0-
BOT'O COCTOSIHUSI BEILIECTBA.

CKOpOCTh M PHEpPreTuKa XUMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOU peak-
11H; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
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MEHTApHBIX CTAJNN; 3aKOH JEUCTBYIOIIUX MAcCC IS JIEMEHTAPHOM CTauy XUMHUYECKON peaKIuu, KOH-
CTaHTa CKOPOCTH PEAKIMH; 3aBUCUMOCTb CKOPOCTH XUMHYECKOW PEAKUUU OT TeMIIepaTyphl, IIPaBUIIO
Bant-T'odda, ypaBuenue AppeHuyca, SHEpTusl aKTHBALIUU, SHEPTeTUYECKUNA Oapbhep, aKTHBUPOBAHHBIH
KOMIUIEKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYeHHE YUYEHHUS O CKOPOCTU XMMHYECKON peakluu B XU-
MUH, OWOJIOTUM U CEIIbCKOM XO3SHCTBE; 3aKOH JCHCTBYIOLIMX MacC JJIi XMMHYECKOTO paBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUM B MPUPOJIE; TEPMOANHAMUYECKUE CHUCTEMBI: OT-
KPBITHIE, 3aKPBIThIE, U30JINPOBAHHBIE, TOMOT'€HHBIE U T'€TEPOTE€HHBIC; BHYTPEHHSS YHEPTUs, SHTANIBIINS,
TEIIOBOM 3P eKT XUMHUYECKON peakiuu, 3akoH ['ecca, SHTpOMmHsS Kak Mepa BEPOSTHOCTH COCTOSTHUS
CUCTEeMBbI, U3MeHeHue sHeprun [ mb0ca kak KpuTepuil BOZMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
peaxkuuu.

PacTBOpbI

MousipHasi KOHLEHTpaLKs, MOJISIpHAs KOHLIEHTpAUs SKBUBAJIECHTA, MaccoBas J0Jis, TUTP, TEPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs PaCTBOPOB; (hHU3HUECKUE U XUMHYECKHE CUJIbI, 00yCIIaBIUBaIO-
mue o0pa3oBaHue PACTBOPOB; OTJIMYHME CHIIBHBIX 3JIEKTPOJIUTOB OT CNIAOBIX; TUIIBI CHIIBHBIX AJIEKTPOJIU-
TOB; TUApATals HOHOB, MEPBUYHAS U BTOPUYHAS TUIAPATHbIE 0OOJOYKH, KPUCTAIUIOTUIPATHI; aKTHUB-
HOCTB, KO3()(PUIIMEHT aKTUBHOCTHU; THUIBI CIAOBIX MEKTPOJIUTOB, KOHCTAHTHI M CTENECHU JUCCOIMALUT
CJIa0bIX AJEKTPOJIUTOB; BOJA KakK CiaObIil AJIEKTPOJIUT, BOAOPOIHBIA U THAPOKCUIILHBIA MOKa3aTeIn
pacTBOpPOB, CIOCOOBI M3MEPEHUsI BOJOPOJHOTO MOKA3aTeNs; THAPOJIN3 COJIeH, THUIbI THIPOIN3a, KOH-
CTaHTHI U CTENEHU T'MJIPOJIN3a COJIeH; 3HaU€HHE PACTBOPOB CHIIBHBIX M CIIa0BIX AJIEKTPOJIUTOB B XUMUH,
OHMOJIOTHH U TEOXHMHUH.

Crtpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa u XuMHU4ecKas CBS3b.

OCHOBHbBIE PUHIIMITBI KBAHTOBOM TEOPUH CTPOCHMS BEIECTBA; KBAHTOBBIC YUCIIA: TJIaBHOE, OpOU-
TaJIbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKNE YPOBHU M MOJYPOBHHM aTOMA; IMPHUHIIMIIBI 3aI0JIHE-
HUS JIEKTPOHHBIX OpOUTaNIell aTOMa B OCHOBHOM coCTOsiHUM: npuHIun Ilaynu, npasuno XyHza; 3ek-
TPOHHBIE EMKOCTH OpOuTasiel, MOAYpPOBHEN U ypOBHEH aToMa; CIIOCOOBI 3alKCH AJIEKTPOHHBIX (HOpMYIT
aToma; CoBpeMeHHas (HOpMYyITUpPOBKA MEPHOJUUECKOTO 3aKOHA; CTPYKTypa MEPHOAMYECKONW CHCTEMBI;
npaBuio KileukOBCKOTO;[TepuOIMYHOCT U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTrUU NOHU3ALUH,
CPOACTBA K AJIEKTPOHY, MIEKTPOOTPHULATEIBLHOCTH, paanycoB Ban-nep-Baanbca; nepuoguueckuil xa-
paKkTep U3MEHEHUSI CBOMCTB AJIEMEHTOB; CBS3b PACIPOCTPAHEHHOCTH XUMHUYECKUX JIEMEHTOB C UX I0-
JIO’)KEHUEM B NEPUOJUYECKON CHUCTEME, MAKpO- U MUKPOAJIEMEHTBI; TUIIl XUMUYECKOUN CBSA3H; XapaKTe-
PUCTHKU CBSA3€H: 3JIEKTPUUECKHE IUIOJIbHbIE MOMEHTHI, 3()(PEeKTUBHBIEC 3apsIbl aTOMOB, CTEIIEHb MOH-
HOCTH, HAaIIPAaBJIEHHOCTb U HACBIIIECHHOCTh, SHEPTUs U JJIMHA CBS3U.

OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH.

CreneHpb OKHMCIIEHUS, OKUCIUTENN U BOCCTAHOBUTENM; COCTABIEHUE YPAaBHEHUS! OKUCIUTEIBHOBOC-
CTAHOBUTEJBHBIX PEAKLMI; OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE NOTEHIMANbI; ypaBHeHHe HepHcra;
OIIpE/ICIICHUE HAINPABJICHUs MPOTEKAHUSI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C IIOMOIIBIO
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IOTEHIIUAJIOB, POJIb OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
MIPUPOJE.

KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOPAMHALMOHHOM CcQepbl KOMIUIEKCHBIX COCIMHEHHN: KOMIUIEKCOOOpa30BaTelb, JIH-
rasjipl, JOHOPHBIE aTOMBI JINTAHJIOB, I€HTATHOCTh, KOOPJANHALIMOHHOE YUCIIO, TEOMETPUS KOOPANHALIN-
OHHOM c(epbl; BHEIIHECPEpHBbIE MOHBI; KOMIUIEKCHI C XeIaToO0O0pasyIoUMMHU U MaKpOLUKIMYECKUMH
JUTraHAaMH; YCTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHHUI B PaCTBOpPax, KOHCTAHTA yCTOWYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (PaKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COCIMHEHHH B PacTBOpax:
TeMIeparypa, XeJaTHbId M  MaKpOUMKIMYECKUH dPQeKThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartessi, TCOPHsi KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUCHHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3nea 2. XumMusd 3J1eMeHTOB.

XuMHS S-3JIEeMEHTOB.

CBoeobOpa3ue cTpoeHHsl aToMa BOJOPOJa, (U3NYECKUX M XMMHUYECKUX CBOICTB 3TOTrO 3JIEMEHTA;
OMHApHBIE COEAMHEHMS] BOJAOPOIA C AJIEKTPOOTPUIIATEIILHBIMU AJIEMEHTAMH, WX MOBEACHHE B BOJHBIX
pacTBopax, TMApaTalys MPOTOHA; THIPUBI MIETOYHBIX U IIEIOYHO-3eMEIbHBIX METAJUIOB, HX COJIE00-
pa3HbIl XapakTep, THAPUA-UOH KaK BOCCTAHOBUTENb U JIMTAaH[; BOJOPOJIHAs CBA3b, €€ 3HAUCHUE B MPU-
poze; BOAa, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJa U KUAKON BOJbI, XUMUYECKUE CBOM-



CTBa BOJBI, BOJIa KaK PACTBOPUTENb U JIMTAH; 3HAUEHUE BOJIOPO/Ia KaK Hauboliee paclpoOCTPaHEHHOTO
sneMeHTa BeeneHHOM, Boia B CETbCKOM XO03SIIICTBE, 9KOJOTHYECKHE aCTIeKThl BOAOIOJIb30BAHUS; 0011I1e
CBOMCTBA 37EMEHTOB [A-TIONTPYNIIBL; MIEIOYHBIE METAIIBl KAK BOCCTAHOBUTENH, 00pa3oBaHue OMHAp-
HBIX CO€TUHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAUIOB KaK BakKHEWIas XuMmuyeckas ¢popma
WX CYIIECTBOBAHHS B MPHPOJEC, CBOWCTBA 3TUX KATHOHOB, PEAKIIMM OMHAPHBIX COCAMHEHHN C BOIOW;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJIOB, BBICOKAs paCTBOPUMOCTb COJIEH HIEJIOYHBIX METall-
JIOB B BOJI€, KPUCTAJUIOTHAPATHI; KOMIUIEKCH KATUOHOB HATPHS U KAIHUS C OMOMOJIEKYIaMH, KATHOHUTBI
Y MOHHBIN 0OMEH HaTpHUs U Kallus U JPYTHX OJHO3apSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATPUH U Ka-
JIMI KaK KOMITOHEHTHI MIOYBHI U MIOYBEHHBIX PACTBOPOB, KAJIMI KAaK 3JIEMEHT IMUTAHUS PACTCHUH, KaJIUi-
HbIe YIO0OpEHMsI, KPYTOBOPOTHI HATPUS U Kalus B mpupoje; odmue cBoiicTBa I[A-moarpymmsr; amdo-
TEPHOCTh OEpUJUIHSI, €r0 OKCHAAa U THAPOKCHA, TOKCHYHOCTh OEPWILINS U €ro COSAMHEHUMN; Qu3nye-
CKHME U XMMUYECKHE CBOMCTBA MarHus M KajiblUsl, X BOCCTAHOBUTEJIbHbIE CBOMCTBA, KATUOHBI MarHus 1
KaJblUsl KaK BaKHEWIIUEe (OpPMBI CYIIECTBOBAHUS ATHX AJIEMEHTOB B MPHUPOJIE, CBOMCTBA 3TUX KATHO-
HOB; pPa3JIM4KM€ B PACTBOPUMOCTH COJIEM MarHusi U KaJbLUsI U COJIEH HATPUsl M Kalls, KPUCTAIIOTHIpa-
Thl; KOMIUIEKCHBIE COEMHEHHS] MArHUs ¥ KalbLUs ¢ XenaToodpasyomuMunuranaamu, Mg?t u Ca’* B
KMBOH KIIETKE, pONb MarHus B xjopodumie, Mg? u Ca’* B (hepMEHTaTHBHBIX PEAKIUAX; MATHUH U
KaJbIIUH KaK MUTaTebHbIe KOMIIOHEHTHI [10YB, UX HOHOOOMEHHOE MOBE/IEHNE B MMOYBAX, KECTKOCTh BO-
JIbl, U3BECTKOBAHUE M U3BECTKOBAHUE TIOUB.

XuMHUs p-3JIeMEHTOB.

Oo6mme cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapaKkTepa CBA3€il B coenHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMS, (pU3MUYECKUE U XUMHUYECKUE CBOWCTBA 3ie-
MEHTHOT0 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3U-
YeCKUE M XUMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEHUIIINE XUMHUUYECKUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCUJIBI IFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTEepHOCTH THX COeIMHEHHH, PeaKIy NX B3aHMMHOTO MpeBpalleHus; akBakaTuoH Al’*, ocobeHHOCTH
€ro CTPOEHUsS M IMOBEJACHUS B PAaCTBOPAX; COJU ANIFOMUHUS, UX KPUCTAIIOTHIPAThI, pACTBOPUMOCTH B
BOJIC W TUIPOJH3; KOMIUIEKCHBIC COCIMHEHUS ATIOMHUHHS; 00p M amlOMUHUN B OuMocHcTeMax; oOIue
CBOMCTBA 3JeMEHTOB [V A-noArpynel; XMMUsi HEOPraHUYECKUX COCIUHEHUHN YIJIepoJia: aJUIOTPOITHBIE
Moau(HUKAIH yTIAepoaa, OKCHIIBI YTIepoia, YTodbHasl KHCIOTa M €€ COJIM; 3HAYCHHE YTIIepo/ia B CEllb-
CKOM XO3SIICTBE; KPYTOBOPOT yIiepoja B MPUPOJIE; IKOJIOTMYECKHE aCIIEKThl XUMHUU YTIIEpoaa; 0coOeH-
HOCTH XUMHMUYECKUX CBOMCTB KPEMHHMSI; OKCUJ KPEMHHUS, KDEMHUEBBIE KUCIOTHl U UX COJIM; KPEMHE3EM,
CHJIMKAThI, ATFOMOCHIIMKATHI KaK MOYBOOOpPa3yIolue MaTepralibl, UX 3HaUE€HUE NS TUI0J0POAMS MOYB;
MPUMEHEHHE CHIIMKATOB W JIPYTUX COCAWHEHHI KPEMHHs; OCOOCHHOCTH XMMHH T€pMaHHs, OJI0OBa U
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIHME CBOICTBA 3JIEMEHTOB V A-TIOArpyMIbl; 0COOEHHOCTH
XUMHUYECKUX CBS3€H a30Ta ¢ BOJAOPOJIOM, YIJIEPOAOM U KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEYyCTOUUN-
BOCTh OOJIBIIMHCTBA XMMHUYECKUX COEIMHEHUHN a30Ta, €€ MPUUYNHBI U TIPOSBICHUS B XUMUU U TIPUPOJIE;
XUMHUYECKHE CBOMCTBA MOJEKYJISIPHOIO a30Ta; aMMHUAK M €ro MPOU3BOJIHBIE; OKCUIBI a30Ta, a30THasl,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO 3JIEMEHTa, a30T-
coJieprKaIrire OMOMOJIEKYJIbI, UX 3HAUYCHHE B )KU3HEACATEIbHOCTA PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPyrOBOPOT a30Ta B MPUPOJIE, a30THBIE YIOOPEHHUS, IKOJIOTH-
YECKUE aCMEKThl UX MPUMEHEHHs, OCOOEHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcubl pocdopa; oprodochopHas KUciIoTa u €€ coJid, KOH-
NneHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHe coeauHeHWi (ochopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT (ocdopa B npupoae, hochopHbie yA0OpEHHS U SIKOJIOTUIECKHUE aCTIeK-
THl MX HMCIOJIb30BaHUs; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOAMHAMUYECKAS] YCTOMYMBOCTh M PACIPOCTPAHEHHOCTh COCAMHEHUN KUCIOPO-
71a; OKCHJBI, KHACIOPOACOJEPKAIINE KHCIOThl, OCHOBAHMS, COJM KHUCJIOPOACOAEPKAIUX KHUCIOT Kak
Ba)KHEWIIIME KJIacChl HEOPraHMYECKUX COCIMHEHHI; MEPOKCU] BOJOPOAa U APYrue MepOKCUIbI, MOJie-
KYJISIPHBIN KHCIOpPOJ B OMOPHEPreTHKe, poiib (PYHKIMOHAIBHBIX KUCIOPOACOAEpKAIIUX TPYyNn B OHO-
MOJIEKYJaX, SKOJIOTHYECKasi POJIb KHCIOpPOJa U 030HA aTMOC(EpPbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
Cepbl; OKCUIBI CEPBI; CEPHAsl KUCIOTA U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEpOBOAOPO. U MOJIH-
cynbdanbl, CyabQUAB U MOTUCYIb(YUIBI; cepa KaK OMOTeHHBIH 3JIEMEHT; NIPUMEHEHHE CYIb(aToB H



JIPYTUX COCIMHEHHUM Cephl B CEIbCKOM XO3SIIICTBE, IKOJIOTUYECKAs OMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Basl KACJIOTA U €€ COJM; POJb CEJIeHAa B MUTAHUU YEJIOBEKAa U KOPMIICHHM CEJIbCKOXO3SIMCTBEHHBIX K-
BOTHBIX; 00IIIKe CBOCTBA 311eMeHTOB VIIA-MoArpymel; cTeneHu OKUCICHHS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOAMHAMUKA U CTPOCHHE COeMMHEeHHM ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAs KKCIIOTa 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 )KMBOM KJIETKE; IPUMEHEHUE COCIUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOp KaK >KMU3HEHHO HEOOXOAMMBII 3JI€MEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIe cpelibl;
WCIIOIb30BaHNUE COSAMHEHN OpoMa 1 Ho/1a B METUITHHE.

Xumus d-3/1eMeHTOB.

OO61ue cBoiicTBa 1 OCOOCHHOCTHU MEPEXOAHBIX METAIIJIOB; COEIMHEHHUSI XPOMa B CTEIEHSAX OKHUCIIe-
HUs +3 u +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUS +2, +4, +6 u
+7; poJb COeIMHEHUN XpoMma, MOJMOIeHa, MapraHia, *kee3a, HUKeNs, MeIU U [IMHKA B JKU3HEIeATelb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS *Keje3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIUHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HHUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
M€Y B CTEMEHIX OKUCIEHUs +1 U +2; COeAUHEHUs IMHKA, KaJMHUS U PTYTH; POJIb COCIUHEHUN XpoMma,
MonnOieHa, MapraHiia, )ee3a, HUKeJsl, MeU U IIUHKA B JKU3HEEATEIbHOCTH YeIOBEeKa U KUBOTHBIX;
TOKCHUYHOCTb COCIMHEHUI KaaMus U PTYTH.

Paznena 3. XumMus aHaJIuTHYECKAA.

TeopeTrudeckne 0CHOBbI AHAJIUTHYECKOH XUMHH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMHUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIu3a; U3-
MEpUTENbHAs MOCY/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIUU Pa3BUTHUS aHATUTUYECKON XUMUHU. OCHOB-
HbIE€ THUIBl PEAKLIUN, HCIOIb3YEMbIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLIECCHl OCaXACHUS-pAacTBOpeHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAlM3a: AaHAIMTUYCCKUN CUTHAI M TMOMEXH, KIacCH(PHKAIUS MOTPEITHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3NOHHOCTh) METOJOB M PE3yJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJ, CIIOCOOBI MOBBIMICHUS TPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIN3A.

TurpumerpuyecKkuii aHaJIN3.

CymHOCTh METOJIa, IPUTOTOBJICHHE PAbOYNX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIC MPUEMBI TUTPUMETPUUECKUX OMpPeNeiIeHU (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 KOHULEMNUHUs KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/IelieHre KapOOHATHON JKECTKOCTH BOJBI, OMpee/iCHUE
coJield aMMOHHMSI M a30Ta OpraHuyecKux coeauHeHui mo Keenpaamo, onpeaenenne ¢pocdopa. Komrmrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IIJIEKCOHOMETPUH, METANIMHAUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOAa KOMIIJIEKCOHOMETPHM:
orpezaeneHue oOIIei KECTKOCTU BOABI, OMpECICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPENIEIICHNE ATIOMUHMS, onpeesneHre Meau. OKUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE:
TEOPETHYECKUE OCHOBBI METO/a, MPHUpPOAa CKauKa TUTPOBAHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, [IEPMAHTaHATOMETPUS, HOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE
U IpYTUe€ UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIHMTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHMS: NEPMAHTAHATOMETPUYECKOE OIPEICICHUE
xKenes3a, HOJIOMETPUUECKOE OINpe/IeleHUE MEIU, XPOMaTOMETPUUYECKOE OMpeIeNICHUE Keye3a; TUTPOBa-
HHUE 10 METOJly OCAXKIEHHUs, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXJIECHHs, Apr€HTOMETPHSI, CIIO-
COOBI YCTAaHOBJIICHUSI TOUKH SKBUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTUIECKOE TPUMEHEHHUE TUTPO-
BAHMS 10 METOAY OCaXJICHUS: ONPEIEICHUE TaIOT€HUI-UOHOB.

I'paBuMeTpHYecKuUil aHAIU3.

CymHocTs MeToAa, hopMa OCaXIeHUS U TpaBUMeTpuUeckas Gpopma, MOJHOTa OCaXKIEHUS, IPUIH-
HBbI 3arpsS3HEHHS OCAJIKOB, (PHIBTPOBaHWE M TMPOMBIBAHWE OCAJKOB, BBICYIIMBAHHE M MPOKATMBAHUE
OCAJIKOB, pacyeThl B IPABUMETPUUYECKOM aHAIM3€, IPAKTUYECKOE MPUMEHEHHE METOJla IPaBUMETpUYE-



CKOTO aHaJH3a: OMpeelICHHe BOJIbI, ONpeAelieHue KPEMHUEBOM KUCIOTHI, OMpeIelieHre JKee3a U allo-
MUHHSI, OTIpeiesieHne 0apus U Cyb(aT-uoHOB.

4.2. Conepxanue JeKuui

Ounas ¢popma o0yueHust

/i Kpartkoe conepxanue nekuuu

KonuuectBo
4acoB
[IpakTnueckas
MOATOTOBKA

OcHOBHBIC NOHATHA M 3aKOHbI CTeXHOMETPHU.OCHOBHBIE 3aKOHBI U
MIOHATUSA XUMHUU: aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAasi U OTHOCHU-
TelabHasi MOJIEKYJISIPHAs MAcChl, MOJIb, ITIOCTOSIHHAs: ABOraJIpo, MOJISIpHas
Macca, XUMHUYECKUN SKBUBAJIEHT, (DAKTOp HKBUBAJIEHTHOCTH, MOJSpHas
Macca DKBUBAJIEHTa, 3aKOHBI COXPAHEHHMS MAacChl, IOCTOSHCTBA COCTaBa,
3aKOH ABOTIaJIpo, 3aKOH YKBUBAJIEHTHBIX OTHOLLIEHUI.

CkopocTh U JHepreTHKa XUMHYecKUX peakuuii. [lonstue o ckopocTn
XUMHYeCKol peakiuu. OCHOBHBIE (aKTOPHI, BIUSIONIME HA CKOPOCTh pe-
2 | akuur. OCHOBHOM 3aKOH XHMHUYECKOW peakiuu ISl dJIEMEHTapHOM cTa- 2 +
nuu. KoHcTanTa ckopocTu xuMuyeckon peakuuu. Koncranra paBHoBecus.
[Tpuniun JlelllaTtensbe.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xxumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsipHOe yuyeHue. COBpEeMEHHOE Mpell-
CTaBJICHUE O CTPOCHUM aTOMa C TOUKHU 3PEHUSI KBAaHTOBOM Teopuu. [Ipun-
uun MuHUManbHOU »Hepruu. [IpaBuna Kneukosckoro. [Tpunuun I[Taynu.
IIpaBmino Xynpna. [Ipupoga xummueckoi cBs3u. CBoMCTBa KOBaJEHTHOM
CBA3U: [UIMHA W SHEPIUs, HACBIIAEMOCTb W HAIPABIEHHOCTb. MoOHHas
3 | cBs3b, mpupoaa 0Opa3oBaHUsS U CBOMCTBA. MeTalinueckas CBs3b, IPUPO- 4 -
1a 00pa3oBaHUs M CBOMCTBA. MEXMOJIEKYIIPHOE B3aUMOJICHCTBUE, BOJIO-
ponHasi cBs3b. Ilepuoamueckuii 3aKOH M €ro coBpeMeHHas (HOpMYyIHPOB-
ka. CTpyKTypa NEepUOJUYECKON CUCTEMBI 31eMEeHTOB. MI3MeHeHue ctpoe-
HUS ¥ CBOMCTB 3JIEMEHTOB B NIEPHO/IE, B IpymIe (paanyca aroma, YHEpPrui
WOHU3ALMK U CPOJCTBA K AIEKTPOHY, dJIEKTPOOTpULATENbHOCTH). [1oHs-
THSI BUICHTHOCTHU U CTENIEHU OKUCIICHUS.

OKMCIUTEILHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTerneHb OKHUCICHUS.
Oxucnurenu u BoccraHoBuTend. CtexmoMeTrpuueckue Kod3hduuueHTs
4 | OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA. DKBUBAJIEHTHI OKHUCIUTEIS 2 +
U BOCCTAHOBUTCIIA. PO.HB OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ B
MIPUPOJE U CEITHLCKOM XO35HCTRBE.

Kommuiekcnbie coennHenusi. OCHOBHBIE MOHATUS KOOPAMHAIIMOHHOU
TEOpUHU: LEHTPaIbHBIH MOH — KOMILJIEKCOOOpa30oBaTeb, JUTaHIbl, KOOP-
5 | IMHaIMOHHOE 4YHCIIO0, BHeHechepudeckne MoHbl. HOMEHKIaTypa KOM- 4 +
IUIEKCHBIX COeIWHEHUI. BakHeliue THUIBI KOMIUIEKCHBIX COEIUHEHUM.
KoHCTaHTBI YCTOMYHMBOCTH U HECTOMKOCTH.

Xumus s-3jeMeHToB. CBOCoOpasne CTPOCHHS aToMa BOAOpoaa, Ghu3ude-
CKMX M XMMHUYECKHMX CBONCTB JTOro 3JIeMeHTa. XMMHYECKHE CBOWCTBa
6 | MEIOYHBIX METAJUIOB. POJIb KATMOHOB HATPHUS W Kajus B )KUBOU KIIETKE. 2 +
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT MUTaHus pacteHnid. Kanuitabeie yao0peHusl.

Xumus p-3jaementoB. O0mas xapakrepuctika neMmeHToB [IIAnoarpymn-
7 | mpl. @U3NUECKHE U XUMUYECKHUE CBOMCTBA dJeMeHTHOTrOo Oopa. Kucimopon- 6 +
HBIE COCJMHEHHUs1 Oopa: OKcui, OOpHAasi KUCIIOTA, OJIMKUCIOTHI O60pa, X
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coimt. Pu3nyecKe U XUMUYECKHE CBOMCTBA amroMHUHHUA. OKCHUIBI, THI-
POKCHIBI M COJM QTIOMUHHS. XHUMHS MOJICKYJISIPHOTO a30Ta, aMMHaKa H
€ro TPOU3BOIHBIX; OKCHJIOB, 30THOM KUCIIOTHI U e€ coseil. 3HaueHue azo-
Ta KaK 3JeMEHTa MMUTaHus. A30THBIC YIOOPEHUS, SKOJIOTHYECKHIE aCTIEKThI
ux npuMeHeHUs. OCOOCHHOCTH XMMHUYECKUX CBsi3ed cephl. [IpouHOCTH
CBsI3eH Cephbl C KHUCIOPOAOM U BojopoaoM. CepHas KUCIOTa, CyIb(paThl.
CepoBogopon. Cepa kak OMOTEHHBIN 3JIEMEHT. DKOJIIOTUYECKasi OTTACHOCTh
CEpHHCTOTO rasa.

Xumus d-3semenToB. OO0IIHE CBONCTBA U OCOOCHHOCTH TEPEXOTHBIX Me-
TaysioB; Ponb coenuHeHuit Xpoma, MOTMOICHA, MapraHiia, xele3a, HUKe-
TIsl, MW ¥ IIUHKA B )KU3HEICATEILHOCTH YEIOBEKA M )KHUBOTHBIX; TOKCHUY-
HOCTh COSJIMHEHHH KaJIMHsI U PTYTH.

BBenenue. Knaccupukanus MeTog0B aHAIN3a U TPeOOBAHUS K HUM.
MeTtpoJiorusi 1 CTaTHUCTHYeCKasi 00padoTka pe3yJibTaTOB AHAJIU3A.
[Ipenmer u 3agauv aHAJUTHUYECKOM XUMHHM B CEIIBCKOXO3SIMCTBEHHOM
npousBojcTBe. Knaccudukanus u tpeboBanus k mMetonam anaiusza. Oc-
HOBHBIE THUIIbI PEAKLUN, UCTIOJIb3YEMbIX B XUMUU aHAIUTUYECKOU. OCHOB-
HbIE TOHATUS METPOJIOTHMM XMMHUYecKoro aHanuza. Kmaccudpukanus mo-
IPELIHOCTEN XMMUYECKOI0 aHAJIN3a.

10

OcHoBHbIE NMOHATUSI TUTPUMETPUYECKOro aHaam3a. [IpuHuun TuTpu-
METPUYECKOTO aHajlIM3a M 00JacThb €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro ananuza. CTaHIapTHbIE W CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka PKBUBaJEHTHOCTH M KOHEYHAsl TOUYKA TUTpoBaHUsl. OCHOBHBIEC TIPH-
€Mbl TUTPUMETPHUUYECKOro THUTpoBaHUS. (OCOOEHHOCTH  KHUCIOTHO-
OCHOBHOT'0, OCaJHUTEIbHOI0, KOMIIJIEKCOHOMETPUYECKOTO U OKHUCIUTEIb-
HO-BOCCTaHOBHUTEJIHHOTO TUTPOBAHHUS.

11

CymHocTh rpaBUMeTpHYecKoro aHaamsa. CymHocts Metona. Tpebo-
BaHUs, MPEIbSIBISEMbIE K OCAXKIAEMOU M T'PABUMETPUYECKON (BECOBOM)
¢dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJZIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

3aounas popMma 00ydeHUA

0/

Coneprxkanue JTeKIUu

KommuectBo
4acoB

[TpakTrue-

CKaid 1moaro-

TOBKa

CkopocTh U HepreTHKa XMMH4YeCcKHX peakuuid. [lonstue o ckopoctu
XUMHUecKkol peakuuu. OCHOBHbIE (paKTOPHI, BIUSIONIUME HA CKOPOCTh pe-
akuuy. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOPOCTH XUMHUYECKOW peakiuu. [[nHaMuyeckuil xapak-
Tep XMMHUUYECKOro paBHOBecud. [Ipu3Haku uctuHHOro paBHOBecus. KoH-
cranta paHoBecusl. [Ipunuun Jlelllatenbe.

Crpoenue atoma, nepuoandeckuii 3akon JI. U. MenaeneBa u Xumu-
yeckasi CBsI3b. ATOMHO-MOJIEKYJIIpHOE yueHue. COBpEMEHHOE NPEICTaB-
JIEHHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAaHTOBOM Teopud. [IpuHumn
MHUHUMaJIbHOW 3Hepruu. [TpaBuna KneukoBckoro. [lpunnun Ilaymum. [Ipa-
Buno Xynzaa. [Ipupoga xumunueckoil cBsizu. CBoliCcTBa KOBAaJEHTHOM CBS-
3M: JUIMHA U DHEPIHs, HAaChIIIAEMOCTh U HAIIPaBICHHOCTh. MlOHHAs CBA3b,
npupoja o0pa3oBaHMsl U CBOWCTBA. MeTainueckas CBA3b, MPUPOAa 00-
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pa3oBaHMs U CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMOJEHUCTBHE, BOIOPOL-
Has CBs3b. llepuomuueckuii 3aK0OH W €ro COBpeMeHHas (HOpMYIHUPOBKA.
[Ipupona mnepuoAMUYHOCTUCBOMCTB 3jeMeHTOB. CTpyKTypa mnepuoauye-
CKOM CHCTEMBI 3JIEMEHTOB. MI3MeHeHHe CTPOEHUSI U CBOMCTB AJIEMEHTOB B
nepuoje, B rpynmne (paguyca aroMa, SHEpruii MOHU3ALUU U CPOJCTBA K
3JIEKTPOHY, JEKTPOOTPULIATEIBHOCTH). [IOHATHS BAJICHTHOCTH M CTEIICHU
OKHCJICHMUSI.

OKHUCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaknuu. CTerneHb OKHUCIIECHUS.
Oxucnurenu u BoccraHoBUTeNH. CTexmomerpuueckue Kod3hduuneHTs
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI. DKBUBAJICHTHI OKUCIUTENS
U BOoccTaHOBUTENI. POJIb OKHUCIMTEILHO-BOCCTAHOBHUTEIBHBIX peaKuHﬁ B
MIPUPOJE U CETHLCKOM XO35HCTRBE.

Xumus s-3jeMeHTOB. CBOCOOpa3ne CTPOEHUsI aToMa BoJopoaa, Gpusnde-
CKMX M XMMHUYECKHX CBOMCTB ATOr0O 3JIEMEHTA. XHMHYECKHE CBOMICTBA
HIEJIOYHBIX METAJUIOB. POJIb KATMOHOB HATpHUS W Kajusi B )KUBOM KIIETKE.
Harpuii n kanuii kKak KOMIIOHEHTBI TIOYBBI M TTOYBEHHBIX pacTBOpoB. Ka-
JUH KaK JIEMEHT nuTanus pactenuii. Kanuitaele ynoOpenHus.

Xumusi p-3jaemenToB. O0mias xapakrepuctuka siaemeHToB [IIAnmoarpymn-
nbl. Ou3nyeckne U XUMUYECKHe CBOMCTBA dNieMeHTHOTro 6opa. Kucmopoa-
HBIE COCIMHEHHS Oopa: OKCH, OOpHas KUCJIOTA, MOJUKHUCIOTHI O0pa, uX
cosid. XUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHAaKa U €ro IPOU3BOAHBIX; OKCHU-
JIOB, a30THOM KHCJIOTEI U €€ cOoJIcH. 3HaueHue a30Ta KaK dJIeMeHTa IHTa-
HUS. A30THBIE YAOOPEHHUS, DKOJIIOTUYECKHE ACIEeKThl MX MPHUMECHEHUS.
OcobeHHOCTH XUMHUUYECKHUX CBs3el cepbl. Cepa Kak OMOTEHHBIN JJIEMEHT.
DKOJIOTMY€eCcKasi OMacCHOCTh CEPHUCTOTO rasa.

OcHoBHbIE NMOHATHSI TUTPUMETPUYECKOro aHaam3a. [IpuHuun TuTpu-
METPHUUYECKOTO aHalli3a W 00JIACTh €ro MPUMEHEHUsS. MeTO/IbI TUTPUMET-
pudeckoro ananuza. CTaHIapTHbIE U CTaHIAPTU3HPOBAHHBIE PACTBOPHI.
Touka PKBUBaJIEHTHOCTH M KOHEYHAsl TOUYKA TUTpoBaHUsl. OCHOBHBIEC TIPH-
€Mbl TUTPUMETPUUYECKOro THUTpoBaHUS. (OCOOEHHOCTH  KHUCIOTHO-
OCHOBHOT0, OCaIUTEIBHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEINb-
HOBOCCTAHOBHUTEJIbHOTO TUTPOBAHHSI.

CymHocTh rpaBUMeTpHYecKoro aHaamu3a. CymHocTs Metona. Tpebo-
BaHUs, MPEIbIBISEMbIE K OCAXKIAEMOM M T'PABUMETPUYECKON (BECOBOM)
dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINEC
Ha TOYHOCTb.

Hroro

12

15 %

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

Ounas ¢popma o0ydyeHHs

o/t

HanmMeHnoBanue 1a00paTOpPHBIX 3aHITHI

KommmuectBo

4acCoB

[IpakTnueckas
MOATOTOBKA

OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUM.

KuHeTnka XuMHYECKUX PeakIni.

CMGH_IGHI/IG XUMHYCCKOI'0 paBHOBCCHUA.

I'maposnus coseit

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE PCaKIMH.

SAIRAI Eal Rl ISl o

N3ydeHue CBOMCTB KOMIUIEKCHBIX COEUHECHUM.

L e BN R o)

+ |+ |+ [+ |+ |+

12




7. | Xumus 351eMeHTOB-MeTasuloB [ 1 Il rpynm riaBHeIX NOATPYIIIL. 4 +
8. | Onements! III-VII rpynn  riaaBHBIX NOATPYII. 4 +
9. | Metauibl TOOOYHBIX OATPYIIIL. 4 +
10. HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3alUs pacTBOpa THIPOKCH]IA HATPUS IO CO- ) 4
JISTHOM KHMCJIOTE€ METOJIOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHMSI
11. Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
IJIEKCOHOMETPUYECKOTO TUTPOBAHMUSI
12. | Onpenenenue coaepkaHus XJOpUA-UOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | OnpexaeneHne rIFOKO3bI B KapTodene HoToMEeTPUISCKUM TUTPOBAHHUEM 2 +
14. | OnpexneneHue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%
3aounas popma o0yueHust
o 5 -
= S &
Ne . 8 8 2 9
i HaumenoBanue 1a00paTOpHBIX 3aHATUN z 3 =0
27| E3
S l% =
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMelIeHne XMMHUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 2 +
4. | M3yueHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUM. 2 +
5. | Xumus snemenToB-MeTauioB I u Il rpynm rimaBHBIX TOATPYIIIL. 2 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIIL. 2 +
7 HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3alUs pacTBOpa THIPOKCH]IA HATPUS IO CO- ) N
JSTHOM KMCIIOTE€ METOJIOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHMSI
HTroro 12 30%

4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHI

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHBI YUEOHBIM TUIAaHOM

4.5. CopepxaHnue caMOCTOSITEILHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl caMocTosiTeIbHON PadoThl 00y4aromuxcs

KomnuectBo yacos

Bunasl camocTosiTensHOM paboThl 00yUaromUXCs ouHas popMa | 3aouHas dop-
0o0y4eHus Ma 00ydeHUs
BrinonHeHne KOHTPOJIbHOW PaboTHI - 70
[ToaroroBka k 1a00paTOPHBIM 3aHATUAM M K 3aLUTE JJAOOPATOPHBIX 30 20
pabot
CamMOCTOSITETbHOE U3YUEHUE OTACIBHBIX TEM U BOIIPOCOB 34 48
IToaroTroBka K NpoOMEKyTOYHOMN aTTeCTalluu 9 9
Hroro: 73 147

4.5.2. Conep:kanue caMoOCTOSITEJIbHOI PadoThI 00y4aromuXCsl

KomnuectBo uacos

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

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

CkopocTh M JHeEpPreTMKa XMMHUYECKHX peakuMid. DHeprus
aKTUBAIMM, SHEPreTHUECKUI Oapbep M MepexXOTHBbI aKTHBH-
poBaHHBIN KomIuieke. Kartamu3 u depmeHTh. XHUMHYECKOE
paBHOBECHE KaK Pe3yJbTaT CAMOIPOM3BOJIBHOTO MPOTEKAHUS
oOpaTtuMoit peaknuu. TepMoaWHAMHUYECKHE CHUCTeMbl. BHYT-
peHHsAs sHeprus. TemmoBod 3PQPeKT XUMHUYECKOH peaxIuH.
3akon ['ecca. DHrponus. U3menenue sHeprum [mbOca kak
KpUTEpPUH BO3MOXHOCTH CaMOIPOM3BOJIBHOTO IPOTEKaHUs
peakuuu. [IpuMeHeHne M 3HaYEHUE SHEPreTUKH XUMUYECKUX
peakuuii. [Iporuo3upoBanyie HapaBJICHUs] PEAKIMH.

12

PactBopbl. Bunasl pactBopoB. [Ipupoaa MoJIeKyISIpHBIX CUIT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTU. Boma kak cnaObiii amexTponut. Bomo-
POIHBIN U THAPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. ['uaposns
conedd. Tumpl ruaponan3a. 3HAYCHUE PACTBOPOB CIIAOBIX DJICK-
TPOJIMUTOB B XUMHHU, OUOJIOTHH U T€OXUMHH.

14

Crpoenue atoma, nepuoaundeckuii 3akon .M. Menpgeee-
Ba. TUIIBI XMMHUUYECKOU CBA3U. XapaKTEpUCTUKA CBsA3e. Me-
TOJl BAJICHTHBIX cBA3eH. TuIbl rubpuau3anuy aTOMHBIX OpOH-
Tajnel ¥ reoMeTpusi MoJieKysl. MeToJ1 MOJIeKyJISIpHbIX opOuTa-
ne.

12

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb
OKHCJICHUSI U TIpaBWIa €€ HaxOoxaeHHs. OKHCIUTETH U BOC-
cranoBuTenn. CrexuoMerpuyeckue Kod(PQPHUIMEHTH OKHUCIH-
TEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA. DKBUBAJICHTH OKUCIIH-
TeJst u BOCCTAaHOBHUTEJIA. Ponb OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA B MPUPOJIC M CEITLCKOM XO3sii-
CTBE.

12

KommniiekcHble coequHeHHMs. J[OHOpHO-aKIIENTOPHOE B3au-
MojielicTBHE MOJIeKyIl. KoMImiekehl, KOMIUIEKCOOOpa3oBaTeH,
nuradnpl. Posb KoMIUIEKCOB B mipupoje u TexHuke. [Ipupona
XUMHUYECKOM CBS3M B KOMIIJIEKCAX M CBOMCTBA KOMIIJIEKCHBIX
COETUHEHUN.

12

Xumus s-3j1eMeHTOB. Masas CKIOHHOCTh KaTHOHOB Na+ u
K+ k xommiekcoo6pa3oBanno. KaTHOHUTHEI M HOHHBI OOMEH
HaTpusi, KaJlug U JAPYTUX OJHO3ApPSAHBIX MOHOB MOYBEHHOIO
pactBopa. PeryisiTuBHbIE POJIM KAaTHOHOB HAaTpusl U Kallds B
KUBOU KieTke. Kanuii kak HeoOXOUMBIHA AJIEMEHT IUTOTLIA3-
MBI, HATPUHM KaK 3JIEMEHT MEXKJIETOUHBIX pacTBOpoB. HaTpuit
M KaJIMi KaK KOMIIOHEHTHI MOYBHI U MOYBEHHBIX PAaCTBOPOB.
Kammii kax snemeHT nutaHust pacrenuii. Kanuitaeie ynoOpe-
Hus. KpyroBopoTsl HaTpus W Kanus B npupoae. MarHuil u
KaJIBIIMK B )KUBOU KiieTKe. Pois Marams B xmopodwusie. Mar-
HUH W KaJdblIMd KakK MUTATEbHbIE KOMIIOHEHTHI MOYB. Mx
MOHOOOMEHHOE MOBEICHUE B IOYBAX.

12

Xumus p-31eMeHToB. COllM aTIOMUHUS, UX KPUCTAJUIOTH]IpA-
Thl, PACTBOPUMOCTb B BOJE, TMIApOJH3. bop W antoMuHUN B
ounocuctemax. KpemHe3eM, CHIIMKATBl U ATFOMOCHIIMKATBI KaK
MOYBOOOpa3yIoNue MUHEpaIbl. XUMUs opTodochopHOit Kuc-
notel u ee conedd. OcobernHoctu Qochopa Kak OHOTEHHOTO
anemeHTa. 3HadeHue docdopa kak snemeHta nurtaHus. Oco-

12
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OEHHOCTH XJIOpa Kak OuoreHHoro siaemeHTta. Ponp xiopa B
KJIETKE, €ro KpyroBopoT B npupoje. @top kak Onojsorundeckn
HEOOXOJUMBIN 3JIEMEHT M KaK JJIEMEHT — 3arpsA3HUTENb OKPY-
YKAIOIIEH Cpebl.

Xumus d-3j1eMeHTOB. DIEKTPOHHOE CTPOCHHE O0JIaropoaHBIX
ra3oB U OCOOCHHOCTH X XUMUYECKUX U (PU3UUECKUX CBOMCTB.
Coenunenus OyaropoaHbix TrazoB. OmpexneneHue MOHATUIN
«TEPEeXO/IHBIE AIEMEHThI», d-3memMeHThl, f-anementsl. [lomo-
KEHUE TEPEXOJHBIX AJIEMEHTOB B MEPUOJUYECKON CHUCTEME
anemenToB JI.MI. MeHzaeneeBa, uX CTEINICHU OKHCIICHUS M XH-
MUYecKue cBoicTBa. MomubaeH u ero coemuHeHus. Mapra-
HEll, coeIMHeHns Mapranna. CeMencTBo xkemnesa.

12

OcHOBHBIC MOHATHS METPOJIOTMH XHMHYECKOI0 aHaJIu3a.
CucremaTndecKue MOrpenrHoCTH, CIIOCOOBI MX OOHAPYIKEHUS.
CrnyuaiiHple mOrpemtHocTU. TOYHOCTh AHAIUTHUYECKUX OIpe-
nenenuil. IlokazaTenu npaBUIBHOCTH M HPELU3HOHHOCTU U
CIOCOOBl WX TOBBIIICHUA. AOCOJIOTHBIE W OTHOCHUTEIbHBIC
OLIMOKHU, MX UCTOYHUKU M METOJbI BRIYUCICHHUS.

Teopus unaukaropos. VMHTepBan nepexoaa OKpackKu UHIM-
katopa. Pacnipoctpanennsie naaukaTopsl. Beroop pH nannka-
TOpa JJIsl yCTAaHOBJICHUS KOHEYHOM TOUKM TUTpoBaHus. Omub-
Ku THTpoBaHus. Metoasl Mopa, ®@onbrapaa, MeToJ aacopo-
LHUOHHBIX UHAUKATOPOB. MHIMKATOPHI, MPUMEHSIEMBIE B 3THX
MeToaax. XenatomeTpus. Mcnonb3oBanue aMuHOTOJIUKAPOO-
HOBBIX KHCJIOT B TATPUMETpHUEcKOoM aHanu3e. CriocoObl xemna-
TOMETPUYECKOTO TUTPOBAHUSA: MpPsIMOE, 0OpaTHOE, KOCBEHHOE.
MertamnoxpoMHble MHAUKATOPBI U TpeOOBaHUS K HUM. MeTo-
Jbl aHAJIW3a: MEPMAHTAaHATOMETPHUS, MOJOMETpPHs, AUXpOMa-
ToMeTpus. VIHIUKaTopbl, IPUMEHSAEMbIE B OKHCIUTEIBHOBOC-
CTAaHOBUTEJIBHBIX METOAAX: CHEHU(PUUECKHE U OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE.

12

I'paBumerpuyeckunii anaam3. [lociaenoBaTenbHOCTH Olepa-
Ui 1 TpueMbl 00pabOTKHU OCaIKOB, MPOMBIBAHUE OCAJIKOB,
BBIOOpP TIPOMBIBHOW KHUIAKOCTH, (PHIBTPOBAHUE, BapUAHTHI W
TeXHUKa HTUX olepauuil. BpICyliMBaHue W B3BELIMBAHHUE
0CaJKOB. AHAIUTHYECKUE BECHI U PA3HOBECHI. TE€XHHMKA B3BE-
[IMBaHMUS.

12

HTroro:

73

147

S. Y4ueOHO-MeTOANYeCKOe o0ecnedeHne CAaMOCTOATEIbLHOH padoThl 00y4arommxcst

Mo JUCIHUILJINHE

YyebHO-MeTonndeckue paspaboTku umerorcss B Hayunoit Oubnmoreke ®I'BOY BO HOxHo-

Vpansckuii [AY:

1. XuMmus HeopraHuyeckas M aHaJUuTHYecKas [DIEeKTpOHHBIM pecypc] :
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUHUILIMHE Ui CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunona, T. A. Ilanona, E. C. Ilectpukona ; IOxuno-Ypansckuit ['AY, UncTtu-
TyT arpo3kosiornn .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTtyn U3 J0KaJIb-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMHUs HEOpraHW4yeckas M aHaJIuTH4ecKas [DJIEeKTpOHHBIN pecypce] :
JUTSL BBITIOJTHEHUSI KOHTPOJIHHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakynmpTeTa (3a04Hast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHoO-
VYpansckuii 'AY, Uacturyt arposkoniorun .— Muacckoe: FOxno-Ypansckuit TAY, 2020 .— 42

2.

MCTOANYCCKUC YKa3aHUs

MCTOANYCCKUE YKa3aHUA

c. — octyn u3 nmokaneHO# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
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6. ®oH OLIECHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOI aTTecTalli 00y4YaloIMXCcs 1o
AUCHMILIAHE

Jlnisl yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydaronuxcst TpedoBanusm OI'OC BO
pa3paboTraH (OHJ OLIEHOUYHBIX CPEJCTB JUISl TEKYIEro KOHTPOJIs yCIIEBAEMOCTH U IIPOBEAEHUS MPOMe-
KYTOYHOH aTTecTauuu oOydarommxcs mo aucuuruinHe. @OHA OLIGHOYHBIX CPEICTB IPEICTABIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHUTEJIbHAsI ydeOHasl IUTepaTypa, Heo0OXoauMasi VI 0CBOCHUS
AUCHMILTUHBI

OcHOBHas M IOTIOJTHUTENBbHAS yueOHas uTeparypa uMeercs: B HaydHoli OnOimoTexe 1 31eKTpoH-
HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

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

2.  bopsora JI. JI. OcuoBel obmeli xumuu / bop3osa JI. JI., YUepnukoa H. 1O., Sxymer B. B. -
Cankr-IlerepOypr: Jlanp, 2021 - 480 c. - Jloctyn k moiHoMy TekcTy ¢ caiita OBC Jlans:
https://e.Janbook.com/book/168698.

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

4.  Bepummnus, B. . Ananutnueckast xumus : yueOHuk / B. U. Bepmnnun, M. B. Brnacosa, 1. A.
Hukudoposa. — 3-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2019. — 428 ¢. — ISBN 978-5-

8114-4121-1. — Tekcr : 2neKTpoHHBIN // JlaHb : 31EKTpOHHO-OMOIMOTEYHass cucrema. —
URL.: https://e.lanbook.com/book/115526

JlonmoaHuTeNbHAS:

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

2. [lleBuuipina, JI.B. Heoprannueckas xumusi: 3a7auu U yOpaKHEHUS JIJI BBITOJHEHHUS! KOHTPOJIb-
HBIX paboT : yueOHO-MeToanueckoe nocodue / JI.B. IlleBuunpina, A.M. 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. AHanmuTtndeckas xumus : yuebnoe nocooue / A.M. Amapues, T.I1. Anekcannpona, A.A. Kazako-
Ba,0.B. Kapynuna ; MunucrtepctBo oOpa3zoBanus U Hayku Poccuiickoit ®eneparnu, HoBocubup-
CKUIl TOCYHAapCTBEHHBI TeXHHWYeckuil yHuBepcureT. - HoBocubupck : HI'TY, 2015. - 92 c. :
cxeM., Tabm. - bubnuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To xe [DnexkTpoHHsIil pecypc]. -
Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=438291

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

1. EnnHoe oKHO 0ocTyna K yueOHO-METOMUecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

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

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

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

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

dhopmarmornHo-o6pazoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuit [AY.
1. XuMmus HeopraHuyeckas M aHaJUTHYeCKas [DJIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUS
IUI CaMOCTOSITEIbHOM pabOThI O AUCHUILUIMHE U1 CTYJIEHTOB arpOHOMHUYECKOro (akyybTeTa /
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coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit [AY, UncTu-
TYT arposkoiiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmus HeOpraHudeckas 1 aHAIUTUYECKas : METOJIMYECKUE YKa3aHUs K JaOOpaTOPHBIM 3aHSITH-
SIM TIO TUCHUTUTHHE (04Has Gopma oOydeHus1) [ 00yJaromuXcs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuUMHS U arpono4yBoBesieHne, ArpoHomus, CanoBocTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOXO3sIMCTBeHHON mpoaykmuu] / coct.: TlokarumoBa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctutyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : octym u3 nokansHO# cetn MAD:

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

3. XuMHS HEOpPraHMYECKas M aHaJUTU4YeCKas [DJIEKTPOHHBIM pecypc] : METOAMYECKHE YKa3aHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakympTeTa (3a04Hast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHoO-
VYpaneckuii 'AY, UHcTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — octyn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMus HeopraHu4eckas M aHaJIUTHYECKasl [DIEKTPOHHBIN pecypc]: METOIMYECKUE YKa3aHUs K
71a00paTOPHBIM 3aHATHUAM IO JUCHMIUIUHE JJI1 0OYyYaroIIUXCsl arpOHOMHUYECKOro (QaxylbTera
(3aounas popma oOyuenus) / coct. : A.H. [lokarunosa, T. A. [1anosa, E. C. [lectpukosa ; FOx-
Ho-Ypansckuii 'AY, Uuctutyt arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .—
27 c. — Hocryn u3 nokansHol cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYLIECTBJICHUH 00Pa30BaTEIbLHOIO
npouecca no JUCHHUILINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHnst 1 HHGpOPMaIMOHHBIX
CIIPABOYHBIX CHCTEM

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- [Ipodeccuonansubie cipaBoyHble cucTemMbl Texakcnept http:/www.cntd.ru/.

[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEKBU3HUTHI MOATBEPKIAIOIIETO JAOKY-

MEHTa:

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

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JInnieH3uoHHbIN q0roBop Ne
11354/410/44 ot 25.12.2018;

- I1O WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3uoHHbIN q0roBop Ne
008/411/44 ot 25.12.2018;

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

- AntuBupyc Kaspersky Endpoint Security miast Ousneca, JluneH3uoHHbId jgoroBop Ne
20363/166/44 ot 22.06.2020;

- OrnepanyoHHas CHCTEMa CIELMAJbHOTO Ha3HaueHusi «Astra Linux Special Edition»
PYCB.10015-01, JInnensuonnstii norosop Ne PBT-14/1653-01-BY 3 ot 14.03.2018.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no JMCUMIUINHE

Y4eOHble ayIiuTOPHHU I NMPOBeJCHUs] 3aHATHI, MPeIyCMOTPEHHBIX NMPOrpaMMoii, OCHa-

HEHHbIEe 000PYI0BAHUEM M TEXHHUYECKUMU CPeCTBAMM 00y4eHM sl

1. YueOHas ayauropusi JUIsl MPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, OCHAIEHHAs MYJIbTHMeE-
JTUHHBIM 000pyI0BaHUEM (KOMIIBIOTEDP U BHAEONpoeKkTOop) — 217.

2. JJaboparopus — 314 Jlaboparopusi XUMUHU

IToMemeHust AJ151 CAMOCTOATENbHO PadoThI 00yYAOIIUXCS
[Tomerenust s caMoCTOSATENbHON paboThl oOyuatomuxcst — 317, ocHalieHHbIe BBIX010M B MIHTEpHET,
BHYTPUBY30BCKOM  KOMIIBIOTEPHOW  CEThIO, JOCTYIOM B  DJJIEKTPOHHYIO  HH(OpMalMOHHO-
00pa3oBaTeNbHYIO CPELy.
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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 Cymmnenbiit mkad CHOJI 58/350.
6 BoeiTsoxHbIe mKads! (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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®OH/JI OHEHOYHbIX CPEACTB

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

OIIK-1 CnocoGeH pemath TUMOBBIE 3a7a4u MPOo(HecCHOHATBHOM ASATEIHPHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C HIPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

Kon u HanmeHoBa- @opmupyemslie 3YH HanmenoBanue
HUE€ UHIUKATOpa 3HaHUS yMEHUs HaBBIKU OILICHOYHBIX
JTOCTHKEHUS KOM- CpENCTB
NEeTEHUHUH
N-1onk-1 HWcmons- | OGyuaronuiics 1oi- OObyyarommmiics OOyuarommiicst | Tekymiast arte-
3yeT OCHOBHBIE 3a- | JK€H 3HATh: CBA3b JOJDKEH YMETh: Ca- | JIOJKEH Blla- CTanus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IETb COBpeE- - OTYeT MO Jia-
HAay4YHBIX  JUCIU- | BEIIECTB M UX XUMHU- | 0OTaTh ¢ yueOHOM U | MEHHOU XUMH- | OopaTOpHOI
IUTMH ISl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJAPTHBIX 3a/1a4 | OCHOBHBIE XUMHYE- paTypoi; UCIIONIb- | HOJIOTUEH B - TECTUPOBAaHUE
B 00JIaCTH CaJlOBOJ- | CKHE 3aKOHBI U IMIOHS- | 30BaTh CBOMCTBA obnactu xumun | [Ipomexyrod-
CTBAa C IPUMEHEHU- | TUS; IPAKTHYECKOE XUMUYECKHUX BE- HEOopraHuye- Hasg  arrecra-
eM UuHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPTaHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
n3poactee (b1.0.36 -
3.1)

BOJICTBEHHOU ITpaK-
TUKE C IPUMEHEHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHMKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.36 -V.1)

HOBHBIMHA
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSIMMU I10
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
m3a (b1.0.36
-H.1)

2. HOK&Z}&TBJ’[I/I, KPUTEPUMA U HIKAJIA OHCHUBAHUA HHAHUKATOPOB MOCTHKCHHU A KOMIIeTeHII M it

N/I-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIAH JUTSI PeIICHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I caoBOJACTBaA C HpI/IMeHeHI/IGM I/IH(1)OpMaI_II/IOHHO—KOMMYHI/IKaI_II/IOHHBIX

TEXHOJIOTUI
[Toka3arenu Kpurepuu u 1mkana olleHUBaHUS pe3yJIbTaTOB 00YUYEHUs 0 AUCLUIUINHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuit
BEHb BEHb BEHb BEHb
mble 3YH) ypose ypoBe ypoBe ypoBe
B1.0.36 - 3.1 | Ofyuarommiics me | O6yuarommiics OOyuaromuiics OGyuarormuiics

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

MPUMEHEHUE HEKO-
TOPBIX HEOpraHuye-

cmabo 3HaeT MEXIy
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 XUMHYSCKHMH
CBOICTBaMU,; oc-
HOBHBIC  XHUMHUUE-
CKHME 3aKOHBI U TIO-
HATHUS,  TpaKTUYe-
CKO€ IIPUMEHEHUE
HEKOTOPBIX Heopra-
HHUYCCKHUX BCIICCTB

3HAET CBS3b MEKIY
CTPOEHUEM BELIECTB
H UX XHMHYSCKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMHUE-
CKHME 3aKOHBI M IIO-
HATHUS;  TpaKTUye-
CKO€ IIPHUMEHEHUE
HEKOTOPBIX Heopra-
HUYCCKUX BCIICCTB




CKHX BC€IICCTB B

B CEJILCKOXO031-

B CEJILCKOXO031i-

B CEJILCKOXO031-

CEJIbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3-
CTBEHHOM  IIPOM3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBEC  Tpedye-
BOJICTBE YUTEIbHBIMU MOM CTETICHBIO
OomMOKaMU ¥  OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TPO0e- | CTH
JamMu
51.0.36 OOyuaromuiics He | OOyuaromuiics OOyuaromuiics OOyuaromuiics
v.1 yMeeT  caMocCTos- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEeT  CaMOCTOs-
TENbHO PabOTaTh C | CTOATENBHO palo- | TeMbHO paboTaTh C | TENbHO paboTaTh C
y4eOHOW U chpa- | TaTb ¢ y4eOHOW W | ydeOHOW W cmpa- | yueOHOM W cmpa-
BOYHOW JIUTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIUTEpaTy- | BOUHOM JIMTEpary-
pOM; WCIOJNB30BaTh | paTypoil; HCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOMCTBA XUMUYE- | 30BAThH CBOMCTBA | CBOMCTBA XMMHU4YE- | CBOMCTBA XUMUYE-
CKHX BECILECTB B JIa- | XUMHYECKUX BE- | CKHX BCILECTB C HE- | CKMX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | ecTB B Jabopa- | 3HAYUTEITbHBIMHU 6opaTopHOU H TpO-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYAHEHUSIMHU B | U3BOJICTBEHHOMU
NpPAaKTUKE C MpHUMe- | BOACTBEHHOW MpaK- | JJAOOPAaTOPHOW M | MPAKTHKE C IMpHMe-
HEHHEeM MH(}OpMa- | THKE C IPUMEHEHM- | IPOU3BOJCTBEHHOM | HEeHHMEM HH(OpMa-
LIUOHHO- eM HH(}OpPMAIMOH- | IPAKTHKE C MPHUMe- | [IMOHHO-
KOMMYHMKAIMOH- HO- HEHMEM MH(OpMa- | KOMMYHUKALIMOH-
HBIX TEXHOJIOTHH KOMMYHMKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHH KOMMYHMKAIMOH-
HBIX TEXHOJIOTUHI
51.0.36 OOyuaromuiics He | OGyuaromuiics OOyuaromuiics OOyuaromuiics
H.1 BJaJIe€T COBPEMEH- | c1abo BIaJeeT Co- | BIAJECET COBPEMEH- | CBOOOJHO BiajeeT
HOM  XUMMHUYECKON | BPEMEHHOM XUMH- | HOH ~ XUMHYECKOU | COBPEMEHHOM  XH-

TEPMHUHOJIOTUEH B
00JIaCTH HEOpraHu-
YeCKOH XHUMHUH, OC-
HOBHBIMH HAaBBIKA-
MU OOpaiieHus ¢
1a00paTOPHBIM

obopymoBaHueM |
MOCYZ0i; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHamM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpPraHN4ecKol XH-
MHUH, OCHOBHBIMH
HaBBIKAaMH oOparie-
HUsA C Jaboparop-
HBIM 000pYIOBaHU-
€M M NOCYJOM; 3Ha-
HUSMHU TI0O TEOPETH-
YeCKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJIOB aHAJIM3a

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopylnoBaHHEM U
MOCYZ01; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METOJ/IOB
aHanm3a ¢ HeOOJb-
HIUMH  3aTPYyIHEHU-
SIMH

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

o0opynoBaHuEeM U
MOCYJI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOA0B
dHaJInu3a

3. TunoBble KOHTPOJIbHBIE 3aJaHKsl U (MJIH) HHbIE MATEPUAJIbI, HEOOX0TUMBbIE /ISl OLEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH ¢(POPMHPOBAHHBIX B MMpoLecce
O0CBOEHUS JUCHHUILIHHDI

TumnoBele KOHTPOJILHBIC 33JaHUS U MaTepHalibl, HEOOXOAUMBIE Ul OLICHKH 3HAHWUN, YMEHUH U
HaBBIKOB, XapaKTepH3YIOMIMX 0a30BbI 3Tam (OPMUPOBAHMS KOMIETCHIMH B IPOLECCE OCBOCHHS
OIIOII, comepxarcs B y4eOHO-METOANYECKUX pa3paboTKax, MIPUBEIEHHBIX HUXKE.

1. Xumus HEOpraHu4eckas M aHaJUTH4YeCKas [DJIEKTpOHHBIA pecypc] :

MCTOANYCCKUE YKa3aHUA

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro (akynbprera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojioruu .— Mmuacckoe: HOxHo-Ypansckuii 'AY, 2020 .— 44 c. — Jloctyn U3 nokajib-
Ho#t cetn UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2.

3.

4.

XvMUs HEOPTaHUYECKasi M aHATUTHYECKAsl | METOJMYECKUE YKa3aHUsS K TaOOpPaTOPHBIM 3aHSITH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-VYpansckuii I'AY, UactutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : octym u3 nokansHO# cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XuMHUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabTeTa (3a0uHast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, UactutyTt arposkonorun .— Mmuacckoe: KOxuo-Ypansckuit 'AY, 2020 .— 42
c. — Hocryn u3 nokansHoit cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHWMYECKasi U aHAIMTUYECKas [DJIIEKTPOHHBINM pecypc]: METOUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI1 OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil 'AY, UHcTUTyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuiit I'AY, 2020 .—
27 c. — loctyn u3 nokanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepHaJibl, ONpeaesIioIne NpoueAypbl OLleHUBAHUSA 3HAHMUI, YMeHHIA,
HABBIKOB M (MJ1H) ONBITA AeATEIbHOCTH, XaPaKTePHU3YIOIHNX cOPMHPOBAHHOCTH KOMIIEeTeHIM I

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

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

4.1. OueHoyHble cpeacTBa IS NPOBeICHNS TEKYILero KOHTPOJIsi, B TOM 4Hc/Ie B pouecce

NMPAKTHYECKOH MOAT0TOBKH

4.1.1. Otuer nmo 1a6opaTopHoii paboTe
OtyeT 1Mo 1abopaTopHO paboTe MUCIIOIB3YETCS I OIICHKHA KaueCcTBa OCBOCHUS 00yJarONIuMCs

OCHOBHOH Mpo¢ecCHOHATFHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkanue u Gopma ordeTa Mo Ja00pPaTOPHBIM paboTaM MPUBOJUTCS B METOAMYECKHUX YKA3aHUX K Jia-
6oparopHbM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
70 CBEACHUS 00yJaroIMXCs B HaYaJle 3aHATHH.

2. ChopmynupyiTe MOHATHE OKUCIATEIS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

4. TlpuBeanTe mpuUMepbl MEXMOJEKYJISIPHBIX U BHYTPUMOJIEKYJISIPHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBAIOT KOHCTAHTOW HECTOMKOCTH KOMILIEeKca?

7. UTo Takoe MeTO IEKTPOHHOTO Oananca?

8. TUIbl XUMUYECKUX CBSI3CH?

9. ®akTOopHhI BAUAIONIME HA CMEIICHUE XUMUYECKOTO paBHOBECHS ?
10. IlpuHLIMIT TUTPUMETPUUECKOTO aHAIN3A.

11. TlpyHUMI rpaBUMETPUYECKOTO ONPENICIICHHUS.

Ne O1LleHOYHBIE CPEACTBA Kox u HaumenoBanue
Bomnpocs k maboparopHoii padbote WHJUKATOpa KoMIIe-
TEHIIUU
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? WJI-lonk1 Mcenons3sy-

€T OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCUUIUIMH A pe-
HIEHUSI CTaHJapTHBIX
3amay B oOiacTu ar-
pOHOMHUU C TIPUMEHE-
HUEeM WHGOPMAIMOH-
HO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHI

OTyYeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YI0-

BJIETBOPUTENIBLHO», «HEYIOBJIETBOPUTEIHHO» UJIM OIEHKON «3a4T€HO», «HE 3a4yTe€HO». OlIeHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIS
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MOJIOKUTETBHBIX OICHOK («OTIMYHO», «XOPOIIO», «yJAOBICTBOPUTEIHLHO»). OIeHKa 00BIBIETCS 00Y-
YaroLeMycsi HEIOCPEACTBEHHO TOCIIE CIaYl OTYETa.

HIkana Kpurtepumn oneHuBanus

O1LeHKa «3a4TEHO»

- - U3JIOKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;
- cBOOOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

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

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOLECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIUA.

O1LeHKa «HE 3aUTEHO»

HBIE 3aJa4HU;

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUCCKUX 3HAHMIA,
- JIOTIYIICHBI OITUOKUA B OMPECICHUU MOHSATHN U ONMHUCAHUM XUMHYECKHUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbI pacyeT-

- HE3HaHHME OCHOBHOIO MarepHuajga ydyeOHOM NIporpaMMsl, IOIYCKAIOTCS
rpyOble OMOKH B M3JI0KEHUH, B HATMCAHUHU YPABHEHUH peaKIHil.

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJSl OLIEHKM KauecTBa OCBOEHUS O0OydarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBiser co00 KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MepeHusl 3HaHUW U yMeHui oOydaromuxcs. OOydaronuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIHPOBKOI BOIIPOCOB U MPEJIOKEHUEM BBIOPATh OJIMH MPABUIILHBIA OTBET U3 HECKOJIBKUX Bapu-
aQHTOB OTBETOB.

OrneHo4HBIE CpeACTBA

KO,Z[ 1 HAMMCHOBAHUEC

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

/Tl | OLICHKYU 3HAHWH, YMEHHA, HABBIKOB U (MJIN) OMBITA JACATSIHLHOCTH, XapaKTepPHU3y- KOMIICTCHITHH
110211150 ¢ C(i)OpMI/IPOBaHHOCTB KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI

1. 1. Kakue snexTpoHHBIE KOH(MUTypallMK B atoMe peanu3oBaTh HEBO3- | MI-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 TpyII YCUIIMBAIOTCS:

a) cieBa HAIpaBo U B IPYyIIaX CBEPXY BHU3;

0) cripaBa HaJeBO U B IpyIMIax CHU3Y B BEpX;

B) CIIpaBa HaJIEBO U B TPYMNIIAX CBEPXY BHU3;

I') CJIEBA HAIIPABO U B IPYIIIaX CHU3Y B BEPX.

3. DHeprus HOHU3ALUH JIEMEHTA — 3TO KOJIMYECTBO S3HEPTUH, KOTOPOE:
a) BBIIEISACTCS NP MPEBPALICHUN MOJIOKHUTENBHO 3apSKEHHOIO MOHA B
HEUTpaJIbHBIA aTOM;

0) HeoOXOAMMO 3aTpaTUTh AJIs MpEBpallleHUus] HEHTPaJbHOTO aToMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

B) BBIIEISETCSA NIPU MPEBPALICHUN HEUTPAJIBbHOTO aTOMa B IOJIOKUTEIb-
HO 3apsKEHHBIN HOH;

I) MOJY4YaeTcsl MPU NMPEBPALLCHUH MOJOKUTEIBHO 3apsSKEHHOTO MOHA B
HEUTpaJIbHBIA aTOM.

4. Xummnueckas CBsI3b B MOJIEKyJax Opoma U GpOMOBOJIOpO/AA OTJIHYA-
I0TCA:

a) CMENICHUEM SJIEKTPOHHOM Taphl K aTOMY C OOJIbIIEH 3JIEKTPOOTPHUIIA-
TEIbHOCTBIO;

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

3ajgad B o0JlacTH ca-
JIOBOJICTBA C TIPHUMeE-
HEHHEeM HHQOpMaIn-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH
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T') YACJIOM OOIIUX AJIEKTPOHHBIX Tap.

5. Ha Bo3gyxe mienouHble METaulbl OBICTPO OKHCISAIOTCS, TOITOMY HX
XPaHSIT:

a) MO/ CJI0EM PACTUTEIHHOTO MacIa;

B) TIOJ] CJIOEM 3TUJIOBOTO CIIUPTA;

0) o1 cioeM Ba3eIMHOBOIO Macla;

r) B atMoc(epe aproHa.

6. B psaay 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 yCHJIHMBAIOTCS, TAaK KaK YBEIHMYMBACTCS UHUCIIO
THIPOKCOTPYIII;

B) CBOMCTBA MU3MEHSIOTCS MIEPUOJINYECKH, TaK KAK BO3pacTaeT 3apss sii-
pa atoma;

I') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TAK KAK YMEHbBILIAETCS pPaguyc
aTOMOB METAaJIJIOB.

7. Uemy paBHa cymMMa BceX KO3(p(QUIHMEHTOB B YpaBHEHUH DPEaKLIUU
TE€PMaHUs CO CMEChIO a30THOM M XJIOPOBOJOPOAHOM (COISHOM) KUCIOT?
O6pasyercs xnopun repmanus (IV), a oxucnurens mpuodperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI M MEIU HA UC-
crexyemoe ynoOpeHue Bbiaenuics Oypsiid ras. [Ipu neiictBun menouun
OLIyIIAJICS 3anax HallaTbIpHOTO ciupTa. JlaHHOE ynobpeHnue:

a) ammooc;

B) KaJIMMHAs CEUTPA;

0) kapbamm;

I') aMMHa4Has CeIuTpa

9. C HauMEeHBIIEN CKOPOCTBIO MPOTEKAET PEAKIUSA MEKIY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;

0) sxene3Hoi cTpyxKoil u 4%-ubiM pacTBopoM CuSO4;

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

r) skene3Hoi cTpyx)Koit u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxkammmii d-2JIeMEHTOB ...

a) TUTaH, BAaHAJUI, XpOM, IIMHK;

0) kanmii, kpeMHHH, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, ATIOMUHUHI, cepa, XJIOop.

11. Cxonpko MoJeli ruApOKCHIA KalTusi HEOOXOJUMO B3SITh, I IPUTO-
ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop Oynet HazbiBaThes |-MomnsipHbIM (1 M.):
a) Eciu 1 mosb BenecTBa conepkutes B 1 1 pactBopa.;
6) Ecau 1 moub BemmecTBa copepskutcst B 1000 T pacTBopuTens;
B) Ecniu 1 mons BemectBa cogepxkutcsa B 100 T pactBopa;
r) Ecnu 1 mons BenectBa coaepxutcs B 1000 r pacTBopa.
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[To pesynbpTaTam Tecta 00yJarOMIeMyCsl BEICTABISIETCS OIEHKA «OTIUYHO», «XOPOII0», «yI0BJIe-
TBOPUTEIBHO» WIIH «HEYJOBIECTBOPUTEIBHO.

Kpurepun onenuBanus orsera (Tabi.) TOBOIATCS O CBEIECHUS 00YyJarOIIUXCS A0 Havyalla TECTH-
poBanus. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yUarOIeMycsl HEIOCPEICTBEHHO MOCIE €ro CAAYH.

Wixara (%o apesnr oToeron)
Ouenka 5 (OTIUYHO) 90-100
Ouenka 4 (xopoiio) 70-89
Onuenka 3 (yA0BJIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHHO) Mmenee 50

TecToBble 3a1aHNs U3JI0)KEHBI B METOJAMUYECKUX YKA3aHUAX:
X¥MHs HeOpraHudeckas M aHaJuTU4ecKas [DJIEKTpOHHBIN pecypc] : METOAMYECKNE YKA3aHUs JUIsl ca-
MOCTOSITEIBHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMuYeckoro (akyiabTera / COCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. Ilectpukosa ; OxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
run .— Muacckoe: HOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 jokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. KonTpoJsbHasi padora

KonTpomnpHas paboTa npemycMoTpeHa uist 3a09H0# (OpMbI 00yUeHUS.

KonTponpHas paboTa olleHMBAETCS KaK «3a4TCHO» WIIM «HE 3a4Te€HO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha yCTaHOBOUHOM Jekuuu. Coaepikanue,
MOPSIOK BBHITIOTHEHHS U TPpeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKHUX YKA3aHUAX: XUMUS
HEOpraHuyecKasi 1 aHaJIUTHYeCKasi [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl ISl BHIMOJHEHUS
KOHTPOJILHOM paboThl JUIs CTYACHTOB arpOHOMHYECKOro (akynpTeTra (3ao4Has ¢opma oOyueHus) /
coct. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyt arpo-
skosoruu .— Muacckoe: FOxuno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHou cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OrneHka 0OBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTEHI.

[Ixana Kpurepuu oneHuBaHust

- CTYJIEHT IIOJIHO YCBOMJI Y4eOHBIN MaTepuall;

- TIPOSABIISICT HABBIKM aHAIN3a, 0000IICHNS, KPUTHYECKOTO OCMBICIICHHS 1
BOCIIPUATHSI HH(OPMALINY;

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

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

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

- MOTYT OBITh JOMYIICHBI OHA-JIB€ HETOYHOCTU NPH OCBEUICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKE yueOHOTO Marepuara;

- 0OHapyXeHO HE3HAHUE WJIM HETIOHMMaHHe OONbIlel uiu Hanbolee BaXkK-
HOW 9acTH y4eOHOTO MaTepHaa;

- JIOMyIIEHB! OIMIMOKK B OINpPEEeNICHUH MOHATUH, IPH UCIOIb30BAHUH TEp-
MUHOJIOTHH;

- He cpOPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOLINE 3HAa-
HUSI, YMCHUS ¥ HABBIKH;

- TpeOoBaHus K 0hopMIIEHHIO PabOTHI HE COONIOIEHBI.

O1LieHKa «HE 3aYTECHO»
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4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA /JIsl MPOBeAeHUS MPOMEKYTOUYHON aTTEeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM MJIaHOB

4.2.2. IKk3amMeHn

DK3aMeH sBisieTcs: (POPMOM OIEHKH KayecTBAa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesiaM JTUCHUILIMHEL. [To pesynbraTam sk3aMeHa oOyua-
IOLIEMYCsI BBICTaBJIETCS OLIEHKA «OTIIMYHO», «XOPOILO», «yJA0BIETBOPUTEIBLHO» W «HEYAOBIETBOPU-
TEJIBHO».

DK3aMeH M0 AUCIUILIMHE POBOAMUTCS B COOTBETCTBHU C paclUCaHUEM IPOMEXYTOYHOM aTTecTa-
LIUH, B KOTOPOM YKa3bIBAETCSl BPEMs €r0 MPOBEJEHUS, HOMEP ayAUTOPHH, MECTO NPOBEJECHUS KOHCYIIb-
TaK. YTBEPXKIEHHOE paclucaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha o(uuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI A TPOMEKYTOUHON aTTecTallMi 00yJaroIuXcsl yCTaHaBIUBaeTCsl pado-
4el mporpaMMoi AMCUUIUIMHBI U JOBOAUTCS A0 CBEIEHUS 00YUarOIIMXCs B Havalle CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekropaMu. C pa3pemieHus 3aBeayomnero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh NpernojaBarenb Kadeapbl, IPUBICUYECHHBIN s TOMOIIM B IpUEMe
9K3aMeHa. B ciydae OTCYTCTBHS BEOYyLIETO IMpPENojAaBaTelis 3K3aMEH MPHUHUMAETCS IPEeroiaBaTelieMm,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBue Ha sK3aMeHe IpenojaBareseil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
PSDKEHUST peKTOpa, MPOpPEeKTopa Mo y4yeOHOW M BOCIUTATENbHON paboTe WM 3aMECTUTENs TUPEKTOpa
Wucturyta no yuebHoii paboTe He JOmycKaeTcsl.

Jlns mpoBefieHHs 3K3aMeHa BeyIUH MIpernoiaBaTellb HAKaHyHE M0Jy4aeT B CEKpeTapuare JIu-
peKTOpaTa 3a4eTHO-3K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIACTCS B CEKpETapuar 1Mociie OKOH-
YaHUsl MEPOINIPUATHS B JICHb IPOBEICHUS dK3aMEHA WM YTPOM CJIEIYIOLIEro THS.

DK3aMeHbI MPOBOAATCA MO OMJIeTaM B YCTHOM MJIM NMHCBMEHHOM BHjE, THOO0 B BUJE TECTHPOBa-
HUsS. DK3aMEHAlMOHHbIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBJIEHHOM (hOpME B COOTBETCTBUM C YTBEp-
KIEHHBIMU Kadenpol SK3aMEHALMOHHBIMH BOIPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXeroJHo. B Ounere cogepkutcs 2 TEOPETUUECKUX BOIIPOCA U 3a/1a4a

DK3aMeHaTOpy MPEeAOCTaBIsAETCS MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIeTa, a TaK)Ke MOMHMO TEO-
PETUYECKHX BOIIPOCOB JaBaTh Ul PELICHU 3aJjaud U IPUMEpPBI, HE BBIXOAIINE 332 PAMKHU IPOHIEHHOTO
MaTepHaa 1o u3y4yaeMoi TUCIUITIIHHE.

3HaHUs, YMEHMSI U HaBBIKM OOYYarOIIMXCS ONPEAEISIIOTCA OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIBHO», «HEYJIOBJICTBOPUTEILHO» M BBICTABISIOTCS B 3aUCTHO-3K3aMCHAIIMOHHYIO BE-
JOMOCTh 00y4arollerocs B A€Hb IK3aMeHa.

[Tpu nmpoBeeHUH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAUThCS Oosee 6 00ydarommx-
Csl Ha OJIHOTO IPENoAaBaTells.

[Ipu mpoBeeHUN YCTHOTO dK3aMeHa OOydaromMics BHIOMpPAET HK3aMEHAllMOHHBIN OWiIeT B ciy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsl, OTUYECTBO U HOMEP IK3AMEHAI[MOHHOT0 OMIIeTa.

Bo Bpems sx3amena oOyuarommecs MOTYT TOJIb30BaThCS C Pa3pelIeHUs] IK3aMeHaTopa Mporpam-
MOH JAUCITUIUIMHBI, CIPABOYHOW W HOPMATHUBHOM JIMTEPATYPOH, IPYTUMHU TOCOOUSIMH M TEXHUUYECKUMH
CpeAcTBaMH.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B YCTHOW (hopMe JTOJKHO COCTaBJIATh HE MEHee
40 MuUHYT (110 KelaHUIO 00YYaroIIerocsi OTBET MOKET ObITh 10CpOUYHBIM). Bpems orBera — He Oonee 15
MUHYT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINI 3aTPyIHEHHUS MPU MOATOTOBKE K OTBETY IO BHIODAaHHOMY UM
Ousery, UMeeT IpaBo Ha BEIOOP BTOPOro OuiieTa ¢ COOTBETCTBYIOLIMM MPOJIEHUEM BPEMEHH Ha MOJrO0-
TOBKY. IIpy OKOHYaTeNbHOM OIICHHBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oauH Oami. Beigaua Tperbero
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromumiicst sIBUJICS HA 9K3aMeH, U, B3SB OWJIET, OTKA3aJICsA OT MPOXOXKICHUS aTTECTallul
B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABISETCS OLIEHKA «HEYIOBJIETBOPUTEIIb-
HO».
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Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHHWE OOYUYAIOMIMMUCS HEpa3peIICHHBIX IIe-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciydae HapylieHusi 3Toro TpebOoBaHHUs MpPENoAaBaTeib
00s13aH yJaIuTh 00YYaroIIEerocs U3 ayIMTOPHH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIBHOY.

BricTaBieHne OLEHOK, OMyUYEHHBIX TP MO/IBEIECHUU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTallny,
B 3aYETHO-DK3aMEHAIlMOHHYIO BEJOMOCTh MPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeIN HECYT MEPCOHAIBHYI OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHMS 3aIIUCEN O
pe3yabpTaTax pPOMEXYyTOYHOM aTTeCTAllMK B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTD.

HesBka Ha 5K3aMeH OTMedYaeTcs B 3a4€THO-IK3aMEHAILIMOHHOW BEJOMOCTH CIOBAMM «HE SBUJI-
Cs».

Jlis oOGyuaronuxcs, KOTOpble HE CMOIUIMA CaTh SK3aMEH B YCTaHOBJIEHHbBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBAET MEPHUOJ JUKBHUIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpenonaBareny, NpUHUMABIINE
9K3aMEH, JIOJKHbI YCTAHOBUTH HE MeHee 2-X HEeH, Korja OHU OyIyT MpUHUMATh 3aJ10JKeHHOCTH. H-
dbopmanus o TMKBUAALUH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO0yuaromumcst, MOKa3aBIIMM OTIMYHbBIE U XOPOLINE 3HAHUSI B TEUEHUE CEMECTPa B XOJI€ MOCTO-
SIHHOT'O TEKYIIEro KOHTPOJIS YCIEBAaeMOCTH, MOXKET OBbITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OLeHKa BBICTABIAETCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WHBanmupl M A C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 30POBbSI MOTYT CIIaBaTh JK3aMEHBI B
MEKCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE MHIUBUAYAIBHBIM Y4eOHBIM TJIaHOM. VHBanuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] OMIOPHO-IBUTATEIBHOIO aIl-
mapara, JOINYCKalTCd Ha aTTeCTAallMOHHBIE HCIBITAHUS B  COINpPOBOXKJIEHUU  ACCUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK JAJIsi OCOOBIX Ciay4yaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYyLIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu OO0y4arouuxcs Io
OIIOII 6akanaBpuara, crieruanurera u Maructpatypsi» @I'BOY BO I0xno-Ypanbckuit TAY

O1eHOYHBIE CPe/ICTBA Kon u HanmeHOBaHMe
No SK3aMer WHIMKATOpa KOMIIe-
TCHIIUU
1. [epuonnuecknii 3akoH J[.M1. MenneneeBa. CoBpemenHas popmyiu- N-1onk-1
pOBKa 3aKOHA. 3HaUCHHE MEPHOAMYECKOTO 3aKOHA Il XUMUH. Hcnonp3yer 0CHOB-
2. [ToHsTHE XMMHUYECKON TEPMOAMHAMHUKH. TepMOIMHAMUYECKUE CUCTE- | HBIC 3aKOHBI €CTe-
MBI. CTBCHHOHAYYHBIX
3. TemoBsie 3¢ (HeKThl peakiuii. DHTaIbINA cucTeMbl. 3aKoH ['ecca AUCUUIIINH JJIA pe-
HICHUS] CTaHAAPTHBIX
4. DHTPOINUS CUCTEMBL. 3a71a4 B B 00J1aCTH
CaJI0OBOJICTBA C TPH-
5. CBo6oaHas sHeprus I n66ca kak (GyHKLKs COCTOSHNMS BewecTa. AG, | MEHEHHEM HH(OpMa-
KaK MPUYMHA IPOTEKAHHs CAaMOIIPOU3BOJIBHON PEaKIIHI. [THOHHO-
6. CoBpeMeHHas MOJIENIb COCTOSIHHSA JIEKTPoHa B aTroMe. KBaHTOBBIE KOMMYHHKALHOHHBIX
A TEXHOJIOTUI
7. [TpuHIMTIBI 3aTI0JTHEHUS SJICKTPOHHBIXOpOUTAIEH aTOMa B OCHOBHOM

coctosiHuM: puHuun Ilaynu, npasuno XyHzaa, npaBuio KieukoBcko-
r0. DIIeKTPOHHBIE eMKOCTH OpOUTaJIeH, YPOBHEH M MOyPOBHEH.

8. Tunel XUMHYECKUX CBI3€H: KOBAJICHTHAS, HOHHAS, METAILJINUECKAs,
BOJIOPOIHASL.
9. XapakTepucTUKa CBS3€H: JNMEKTPUIECKIE TUTOIBLHBIE MOMEHTHI, 3()-

(heKTUBHBIC 3apsabl ATOMOB, HAMPABJIICHHOCTh U HACBIIIEHHOCTb,
SHEPruUs U JUIMHA CBSI3H.

10. 10. Onpenenenune NOHATHS «KOMIUIEKCHBIE COEUHEHUS». OCHOBHbBIE
IIOHATHUA KOOpHHHaHHOHHOﬁ TGOpI/II/I.
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11.

BaxHel1me TAIILI KOMIUIEKCHBIX COETMHEHNH.

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

13. CriocoObI BEIpaKEHUS COCTAaBa PACTBOPOB.

14. OnekTponnThl. CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

15. I'mpponus coseld. Tunel rugponausa.

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

17. 3aBUCUMOCTH CKOPOCTH XMUMUUYECKOU PEAKIMK OT TEMIIEPATYPHI.
[IpencraBnenne 00 YHEPTUU aKTUBAIIUN, YHEPTETUYECKOM Oapbepe U
MEePEXOJHOM IHEPreTHUECKOM KOMILIEKCE.

18. Kunernueckas koHuenuus paBHoBecusi. KoHCTaHTa paBHOBECHS.
CwmelnieHre paBHOBECHS IPU U3MEHEHUU KOHIICHTPALlUU, TEMIIepaTy-
pb! U gaBnenus. [Tpunnun Jle-1llaTense.

19. OO6mas xapakTeprcTrKa 3J1eMeHToB rpymsl [A. Bogopon (m30Tomsl,
noJrydeHne, GU3nIecKue U XUMUYECKHE CBOICTRA).

20. Bona, reoMerpusi 1 CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKHE CBOMCTBA
BOJIbI. Bona kak pactBoputens. Boja B ceTbCKOM X0351ICTBE

21. [Tepokcua Bogopona.

22. XUMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTajlaoB. Kaauii Kak 2JIeMEHT -
taHus pacteHuid. Kanuiiaeie ynoopenus.

23. Ddusnyeckre 1 XUMUYECKHUE CBOICTBA KLU U Marausg. MIx 0nosmno-
THYECKOE 3HAUCHHEC

24. du3nyecKue 1 XUMUIECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

25. Kucnopoanbie coeqnuenust 0opa: OKCHa, OOpHast KUCIO0Ta, TOJIUKHUC-
JOTHI 60pa, UX CONU

26. duznyeckre 1 XUMUUYECKHE CBOMCTBA METAJNIMUECKOTO alIFOMUHUS.

27. OKcuabl ¥ THAPOKCHUIBI ATFOMUHUS, Pa3HOO0pa3ue UX CTPOCHUS, aM-
(GOTEepHOCTh ATHX COCTUHEHUH, PEAKIIUU X B3aMMHOTO TIPEBPAIICHHUS.

28. XuUMHST HEOPraHUYECKUX COCIMHEHUH YIiiepo/ia: YIJIEKUCIIOro ra3a u
€ro MPOW3BOHBIX.

29. 3HaYeHUE COCIMHEHUN yTIIepoa B CeIIbCKOM x03siicTBe. KpyroBopot
yriiepojia B ipupojie. TormBHas 3HEPreTuKa, MoJIMMepbl. IKOJIOTH-
YECKHE aCTIEKThl XUMHUHU YTIIEPOIa.

30. XuMmus coequHeHuil kpeMHUs. KpemHe3eM, CUIIMKAThl U aTtOMOCHIIU-
KaThl KaK TOYBOOOPA3YIOIINE MIUHEPAIIBI.

31. Oco0eHHOCTH XMUMUH TepMaHMsl, 0JI0Ba U CBHHIA. [IpMeHeHne 3THX
3JIEMEHTOB U UX COEOUHEHHN. DKOJOIHUeCKasl OIaCHOCTbL COEIUHEHUHN
CBHHIIA

32. XUMUS MOJIEKYJISIPHOTO a30Ta.

33. XUMHUs aMMUAKa U €r0 IPOU3BOIHBIX.

34. XUMHSA OKCUJIIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEH.
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35. ®docdop, ammoTponHbie MOIUGUKAINH, PU3HIECKUE U XUMUYECKUE
CBOMCTBa MOJIEKYyJIsipHOTO (hochopa.

36. OpTtodocdopHas kucnora u ee coiau. 3HaueHue pocdopa Kak 37eMeH-
ta nutanus. PochopHbIe yI0OpeHUs.

37. ®u3nyYeCcKne U1 XUMUYECKHE CBOMCTBA KUCIOPOAA. DKOJIOTHUECKas
pOJIb KHCIIOPOJIa M 030HA aTMOCHEPHI.

38. CoenvHeHUs cepbl ¢ BOJOPOIOM U KUcIopoaoM. CepHas KUCIIOTa,
CyJb(aThl.

39. CepHHUCTBIHN Ta3, CEpHUCTAs KUCIOTA, CyIbPuUTh. CepoBOIOPO U T10-
TUCyJIb(aHBbI.

40. DJIEKTPOHHOE CTPOCHUE ATOMOB IaJIOT€HOB M 3aKOHOMEPHOCTH U3ME-
HEHUS CBOMCTB raJioreHoB B noarpynne. Coequaenus propa

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

42. Xumus 6J1aropoAHBIX Ta30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XHMHU-
YEeCKHX M (PU3MUECKUX CBOUCTB).

43. CemelicTBO xenesa.

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

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

46. XuMust MEAN U €€ COeAMHEHUMN (OKCUIbI, TUAPOKCHUIBI, COIH).

47. [Ipenmer, 3a1aun 1 3HAaUEHUE AaHATUTUYECKOW XUMHUH.

48. Hcropus pasBUTHS AaHAIUTUYECKON XUMUMU.

49, Knaccudukamnmst MeTo10B aHAMH3A.

50. ToyHOCTh aHAIUTUYECKUX ONPEAECIICHUN

51. TeopeTnyeckre OCHOBBI aHATTUTUYECKON XUMHUH: 3aKOH JEHCTBYIOIIUX
MacC.TEOPpHUsl NEKTPOJUTUUECKONU TUCCOIUALIMHU, TPOTOIUTHYECKAs
TEOpHsL.

52. Brruncnenue pH pacTBOpPOB CHIIBHBIX U CIIA0BIX KUCIOT U OCHOBaHMH.
BriBog dhopmyi.

53. By®depHbie pacTBOpHI, UX TpUMEHEHUE U pacueT pH.

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

55. CriocoObI BeIpaXeHHST KOHIIEHTPAIIUH PACTBOPOB: MPOIICHTHAS, MO-
JsipHAasi, HOpMaJbHas, TUTP, MOJISUIbHAsI KOHLIIEHTPAIU K.

56. OCHOBBI rpaBUMETpUYECKOTO aHau3a. CyTh MeTO/1a, MPUMEHEHHE,
ycnoBus npoBefeHus. OcaxmaaeMas U TpaBUMeTprueckas GOpMEI.

57. ITogroroska BemecTBa K rpaBuMeTprudeckomy aHanusy. Hasecka. Ile-
PEKpUCTAIUIN3ALINSL.

58. PacTBOpeHue u ocaxkeHne B TPABUMETPUH.

59. OuiIbTpOBaHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BEIUUCICHUS B Ipa-
BUMETPUH.

60. OCHOBBI TUTPUMETPUUYECKOTO aHan3a. CyTh, MPUMEHEHHE, YCITOBUS

IIPOBEICHMUS.
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61.

PacTBOpBI B TUTPUMETPHH.

62.

Knaccudukanmst metonoB TutpuMeTpun. CyTh KaXXI0W TPYIIIBI METO-
JI0B.

63.

OO01u11e mpreMbl THTPOBAHUSI.

64.

XapakTepucThKa METOI0B HelTpanu3aiuu. [IpoBenenne, npumMeHeHne
Y 3HAYCHHUE.

65.

KpuBble TuTpOBaHMSI, X IOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.

66.

Nunnkatopsel, UX IpUMEHEHUE U CBOMCTBA. Teopun HHANKATOPOB.

67.

XapaKTepI/ICTI/IKa MCTOJOB KOMIUVICKCOHOMCTPHUH.

68.

OCHOBBI OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX METOI0B aHanu3a. Kitac-
CHU(UKAIMS STHX METOJIOB.

69.

XapakTepucTUKa IepMaHraHATOMETPHUH, HOJOMETPUHU U XPOMATOMET-
pHH.

70.

XapaKTepuCTUKa METOJIOB OCAXKICHHS.

3amaun UIT DK3aMeHa

B xakom 00beMe BOJAHOTO PacTBOPA XJIOPUIA KATHsS C MACCOBOMU J10-
neit 10% conepxutces 2,5 r KCI? ITnotHOCTH pactBopa 1,063 r/cm3.

Onpenenute MOJIIPHYIO KOHIIEHTPALIMIO pACTBOPA, MOIYYEHHOTO ITPU
pacTBopeHuu cynbdara HaTpus maccoii 42,6 r B Boae maccoii 300 r,
€CJIY TJIOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12 r/mu.

KaK ITIOBJIHSCT yMeHBI_HeHI/Ie JaBJICHUS HaA paBHOBeCI/Ie B peaKI_II/I}IXI
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%, npwinnu Boxy 06bEMoM 150mit. TIpuHSAB IIIOTHOCTH BOJIBI paB-
HOHM 1r/MJ1, onpenenuTe MacCOBYIO JIOJIO COJIM B MOJIYYEHHOM PacTBO-

pe.

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

MeToaoM 3JeKTPOHHOTO OaslaHca moaoepuTe KOdPPHUIMEHTHI B CXeMe
OKHCIHUTENbHOBOCCTaHOBUTENBbHOM peakiuu: Nal + NalO3 + H2S0O4
—I2 + Na2S04 + H20

[TonydyeHHOE ypaBHEHHE MEPENUIINTE B MOHHON M COKPAIIEHHOW HOH-
HOI (popmax. Ha3zoBUTE KOMITJICKCHBIC 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 cTeneHn OKUC-
JICHUs] KOMIIEKcooOpa3oBareseil B COeAMHEHUSIX.

HaiiTn MosipHy10 1 HOpMalibHY0 KOHIIEHTpauuto 10%-Horo pacTBo-
pa HNO3 (motHocTh pactBopa 1,05 r/min).

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS T'MIPOJIN3a HUTpaTa
IIOMHMHMS U aLeTaTa HaTpusl. Y KaKUTE PEAaKIUIO CPEBI B paCTBOPE
cosu. Hanummre BoIpaskeHUs U1l KOHCTAHTBI THAPOIN3a

N-1onk-1
Hcnonb3yeT 0CHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
TUCITUTIIAH IS pe-
IICHHS CTaHIAPTHBIX
3a7a4 B B 001acTH
CaJIOBOJICTBA C TIPH-
MEHEHUEeM HH(popMa-
IIHOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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10.

KaKI/Ie n3 Hepe‘H/ICHeHHBIX BCIICCTB U 3a C‘IéT KaKHuX 3JICMCHTOB HpO—
SIBJISIOT OOBIYHO OKUCJIUTENILHBIE CBOMCTBA M KaKHe BOCCTAaHOBUTEIb-
Hble? YKa3aTh T€ U3 HUX, KOTOpbIe 00J1a/1al0T OKUCIUTEIBHO-
BOCCTAaHOBHUTEIbHOU ABoMcTBeHHOCTEIO: NH3, H2SO4, MnO?2,
KMnO4, HNO2, K2MnO4, HNO3, H2S, H2SO3.

11.

OnpenenuTh TEPMOINHAMHYECKYIO BO3MOKHOCTD Pa3IOKCHUS TTPU
KOMHATHOU TeMmIiepaType cienyromux Bemiects: a) NHANO3(1) =
N20O(r) + 2H20(r) 6) (NH4)2CO3(t) = 2NH3(1) + CO2(1) + H20(1)

12.

O6pasern u3BectHsika Maccoit 0,5 06paboTany CONSTHON KHCIOTOH,
IIPY TOM BBIACIIHIIOCH 75MIT yTileKucioro raza. Onpenenure Macco-
BYIO JIOJIO KapOoHaTa Kalblvs B JAHHOM 00pa3Ile M3BECTHSIKA.

13.

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

14.

Omnpeznenute MOJSIPHYIO KOHIEHTPALIMIO PACTBOPA, MOJIyUYEHHOTO PH
pacTBopeHuu cynbdara HaTpus Maccou 42,6t B Bojge maccoi 300r,
€CJIM IJIOTHOCTH MOJIYYEHHOT 0 pacTBopa pasHa 1,12r/mu.

15.

B Bone maccoit 400r pacTBOpHIH cepoBOAOPOT 00bEMOM 12Mi1 (HOp-
MaJjibHbIe yciaoBus). OnpeneanTe MacCoBYIO JOJI0 CEPOBOIOPO/IA B
pacTBope.

16.

CMech MEHBIX U MarHUeBBIX OMMUIIOK Maccoi 1,5r obpaboTanu us-
OBITKOM COJISTHOM KHCIOTHL. B pe3ynbraTe BBIIETHICS BOIOPOJ 00BE-
MoM 560m1 (HopManbHbIe ycaoBHs). Onpenenure MacCoBYIO JI0JIO
MeJIi B CMECH.

17.

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

18.

Haiitu MonsipHyto 1 HOpMalIbHYIO KOHIeHTpauuto 10%-Horo pacTBo-
pa HNO3 (rutotHoCcTh pactBopa 1,051/mi).

19.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YpPaBHEHUS THIPOJIN3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. Y KaKHUTE PEaKIMIO CPelibl B paCTBOPE
cosu. HanumuTe BhIpaskeHUs U1 KOHCTAHTBI THIPOJIH3a.

20.

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

21.

Cxopoctb xumuueckoit peakuuu 2NO(T) + O2(r) = 2NO2(r) npu KoH-
HeHTpanusax pearupyromux semects [NO]=0,3mounb/n u [02]
0,15moms/1 coctaBuia 1,2-10-3moms/in-cex. Halitu 3HaYeHMe KOH-
CTaHTbI CKOPOCTHU PEAKLIUHU.

22.

[Tpu cmemennu ra3000pa3HbIX BemecTB A u B mporekaer xumuue-
ckas peakiusi: 2A + B = 2C + JI. U3BecTHO, UTO Yepe3 HEKOTOPOE
BpeMsl 110CIIe Havyalla peakI[Mi KOHIIEHTPAIUK BEIECTB COCTaBUIIN:
[A] = 2momb/1; [B] = 1Mmons/1; [C] =1,6 Mob/1. BEIUUCINTE HCXOA-
HbIE€ KOHIIEHTpaluu Beniects A u B.

23.

Haiitu nponeHTHY0 1 MOJISIpHYIO KOoHIleHTpanuu 0,3H pacTBopa
H3PO4 (nnotHocTh pactBopa 1,01r/mi)

24.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS T'MIPOJIN3a HUTpaTa
Meu ¥ KapOoHaTa Kaausl. YKaXKHUTe peaklUIo Cpe/ibl B paCTBOPE COJIH.
Hanummure BbIpaykeHUs 111 KOHCTAHTHI THAPOJIN3A.

25.

PaccumnTaiiTe 00beM pacTBOpa CEpHOI KUCIOTHI (MaccoBas J0JIS
H2S04 8%, nnotaocts 1,05 r/Mi1), KOTOPHI TOTpeOyeTCs At IPHUTO-
TOBJICHUS PAaCTBOPA C MACCOBOM J10JI€H CEpHON KUCIOTHI 2% 00beMOM
400 mu (mmotHocts 1,01 r/mn).

26.

B Bone maccoit 1000 r pactBopuiu Cyibdar Kaausi KOJIMYECTBOM Be-
niecTBa 2 MoJb. BbuncinTe MacCoBYIO JIOJIIO paCTBOPEHHOTO Belle-
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CTBa.

27. K pactBopy cepHoii kuciaotsl oobseMom 250 mut (MaccoBast 10JIs
H2S04 12%, nnotnocts 1,08 r/mi) npunuinu Bogy maccoit 120 r. Pac-
CUUTAWTE MAaCCOBYIO JIOJIO CEPHOUM KUCIIOTHI H3YYEHHOM PacTBOPE

28. PaccunraiiTe KOIMUECTBO BELIECTBA THAPOKCHU]IA HATPUS, KOTOPBIN
noTpeOyeTCs A MPUTOTOBIIEHUS pacTBOpa Maccoi 60 T ¢ MaccoBoi
noaei menouu 15%.

29. K pactBopy conu maccoii 250 r (MmaccoBast qosist 10%) npunuinu Bogy
o6vemom 150 mut (IoTHOCTH 1 T/MIT), OTIpeIeTUTE MaCCOBYIO JIOJTIO
COJIU B IIOJTyYE€HHOM PacTBOPE.

30. Omnpexnenute Maccy COJIM U MaccCy BOJIbI, KOTOPbIE MOTPEOYIOTCS ISt
MPUTOTOBJIEHUS pacTBopa oobemMoM 120 mut (rmotHOCTH 1,1 /™M) €
MaccoBoi ponei conu 15%.

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

32. XopoBogopoa o0bemMoM 5,6 1 pacTBopuiau B Boje maccoi 500 T.
Brruuciaure maccoByto gonto HC1 B mosrydeHHOM pacTBOpe
33. K pactBopy conu Maccoii 250 r (maccoBas 1oas 10%) npunwin Boxy

o6bemoM 150 Mt (IITOTHOCTH 1 T/MIT), OTIpeIeTUTE MacCOBYIO JIOJIO
COJIM B IOJYYEHHOM PacTBOpE.

34. B Boze maccoit 400 r pacTBOpHIIA CEPOBOIOPOT 00BEeMOM 12 mut
(HOopMasbHBIE yciaoBHs). OnpeaenuTe MacCOBYIO 00 CEPOBOIOPOIA
B [IOJIyYEHHOM pacTBOpE.

35. Paccunraiite Maccy BOABI U paCTBOpPA ¢ MaCCOBOM J0JIEH XJIOPUAA
Maraust 20%, KOTOpbIE€ MMOTPEOYIOTCS IJIs1 TPUTOTOBJICHUS PACTBOPA
maccoit 300 r ¢ maccoBoii goseit MgCl2 4%.

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA 00Y4alOIIErocsi NPeCTaBICHbI B TA0IHIIE

Ixana

Kpurtepuu onennBanus

OrneHka 5
(oTIHMYHO)

- 00y4aromuics MOJTHO YCBOWII YU€OHBIN MaTepual;

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

- IPOSIBIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh MHPOPMAINIO, HaBbI-
KU CBA3HOTO OMUCAHUs SIBJICHHUM U MPOIIECCOB;

- IEMOHCTPUPYET YMEHUE U3JIaraThb Marepuall B OIPEIEICHHON JIornye-
CKOU MOCJIEN0BATEILHOCTH,

- TOKa3blBa€T YMEHHE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMH ITPUMEpPaMU;

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

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

OueHka 4
(xopor10)

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

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

- B M3JI0’)KEHUH MaTepUaJla JOMYIEHbI HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTENHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM 00be-
M€, MOTPEIIHOCTH HENPUHIMIHMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJIHO WJIM HENOCJIEJ0BATENbHO PACKPBhITO COAEPKAHUE MaTe-
puaina, HO IoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- IMEJIUCh 3aTPYIHEHMs] WIN JOMYLIEHbI OIIUMOKHU B ONPEICICHUH MOHSI-
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TUH, WCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBJICHUH M IPOLECCOB,
WCITPaBJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH W
HABBIKOB, 00y4YalOIUicsa HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
107048

Onenka 2
(HEyAOBIETBOPUTEIILHO)

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

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

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

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

4.2.3. KypcoBoii npoekt/KypcoBasi padota

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

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBAHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEneHUS
W3MEHEHUS







