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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo nampaBnenuro moarotoBku 35.03.04 ArpoHomus T0KEH OBITH MOATOTOBJICH K Pe-
MICHUIO 3aaa4dy HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU CJICAYIOLICTO THUIIA: MPONU3BOACTBCHHO-
TEXHOJIOTHYECKOM.

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 3aKJIaJbIBAIM 0a3uc
IUIS1 TIOCTIEYIOIIEH MPaKTUYeCKOr pabOThl B COOTBETCTBHU C (POPMHUPYEMBIMU KOMITETEHIIUSMU

3agaum JMCHUILIMHDBI:
- MOJYYUTh 3HAHUSA MO TEOPETUYECKUM OCHOBAM XMMHMH HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIIINX XMMHYECKHUX SJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTb MPEJCKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMHUYECKUX PEAKIUI;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIIECTBA U €0 XUMUYECKUMHU CBOMCTBAMM ;
— TI0JIb30BAThCA COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTHEN;
— BBIpAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPAaTOPHBIM O00OPYOBAaHUEM, XUMUUYECKOU TIO-
CYZIO¥ U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHThH C OCHOBAaMH COBPEMEHHBIX METOJOB XUMHUUECKOTO aHAIIN3A;
— IIPUBUTH HABBIKMA PACUETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— IS TIOJYy4YEHHUS TOCTOBEPHBIX PE3yJIbTaTOB aHAIN3a, HAYYUTh CTAaTUCTHYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIbTaTOB.

1.2.KomMneTeHUMHA U HHAMKATOPHI UX JOCTHKEHH I

OIIK-1.CnocobeH pemiate THUIOBBIE 33a4u NPOPECCHOHATBHON AEATEIbHOCTH Ha OCHOBE 3HAHUM OcC-
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-
HUS CTaHI[apTHBIX 3a-
na4 B 00JIaCTH arpoHoO-
MHUU C HpI/IMeHeHI/IeM
nH(pOpPMaIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

OOyyaromuiics JOKEeH
3HATh: CBA3b MEKIY
CTPOEHHUEM BEILIECTB U
WX XUMHUYECKHUMHU CBOM-
CTBaMU; OCHOBHBIC XU-
MHYECKHE 3aKOHBI U
MOHSTHUSA; PAKTUYECKOE
MPUMEHEHHUE HEKOTO-
PBIX HEOPraHUYECKUX
BEIIECTB B CEIBCKOXO-
351iCTBEHHOM MPOU3-
Boactee (b1.0.37-3.1)

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
texnonoruii (b1.0.37 —
Y.l

OOyuarommiicss A07-
JKEH BJIAJIETh COBpE-
MEHHON XMMUYECKOMN
TEPMHUHOJIOTHEN B 00-
JIACTU XMMUU Heopra-
HUYECKOHN M aHAJINTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHUS
¢ 1abopaTOpHBIM 000-
PYJOBaHHEM H TTOCY-
JIOM; 3HAHUSMH IO TCO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/OB
ananmsa (b1.0.37 —H.1)

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




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0BEM aucuiInHbl coctapiger S 3auéTHriX eaunuil (3ET), 180akanemMuueckux yaca (nanee va-
ca). JIucuumnuna nzyyaerca B 1 cemectpe

3.1. Pacnipenesienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaebHoli paboThl KonuuecTBo 1yacos

KonraktHas paborta (Bcero), 30

B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 48
[TpakTnueckue 3ansatus (113) -
CamocrositejibHasi padoTa ctyaeHToB (CP) 73
KoutpoJsb 27

Hroro: 180

3.2. PacnpenesieHue yueOHOTro BpeMeHH IO pa3jejiaM U TeMaM

Ounas ¢popma o0ydyeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaumeHnoBanue pa3ienoB 1 TeM = B
TEMBI 4acoB 6ota cp | 8 g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Pazmen 1. O6mas xumust
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUHI 14 2 6 - 6 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIUN 12 2 4 - 6
1.3. | PactBOpHI 12 - 6 - 6 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. H.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 14 2 6 - 6 X
1.6. | KomiuiekCHbIE COeAMHEHUS 12 2 4 - 6 | x
Pa3nen 2. Xumus 3J1€eMEHTOB
2.1. | XuMHus S-3JI€MEHTOB 12 2 4 - 6 | x
2.2. | XuMHus p-2JEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-37€MeHTOB 12 2 4 - 6 | x
Paznen 3. XumMus aHanuTuyeckas
Brenenue. Knaccuduxaius MeTo0B aHain3a U
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTATUCTHYECKAs 8 2 - - 6 | x
00paboTKa pe3yJIbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHITHSI THTPUMETPUYECKOTO aHAIN3A 17 4 6 - 7T | X
3.3. | CymHocTh IpaBUMETPUUECKOT0 aHAJIN3a 10 2 2 - 6 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 48 - | 73] 27

4. CTpyKkTypa U coiepkaHue M CUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTHyeckasi MOATOTOBKA MPHU pean3alui YIeOHBIX MMPEIMETOB, KypCOB, AUCUUIUIMH (MOY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIAOOpAaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJalomuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX C Oyaymied mpodeccHoHaNbHON AesTeIbHO-
CTBIO.




HpaKTI/I‘IeCKaSI IIoATOTOBKA MOXKET BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpPBIC TIPEIyCMaTPUBAIOT Tepeaady ydeOHoW mHpopMaruyu o0yqaronmMcs, HEOOXOIUMOMN ISl 1O-
CJICAYIOIIETO BBINOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel Mpo(ecCHOHATBHOMN NesTeTbHOCTBIO.

PexomenayeMbIii 00bEM MPAKTUYECKON MOATOTOBKH (B MPOIIEHTAX OT KOJMYECTBA YacCOB KOH-
TaKTHOH pa0OThI) I TUCIHUILINH, PEATH3YOIINX:

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

Pazgen 1. O6mass xumus

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Moub, ocTossHHasE ABOTaapo, MOJISIpHAsl Macca, XUMHUECKHUI YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHSI MAaCChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI T'a30-
BOT'O COCTOSIHHS BEIICCTBA.

CKOpOCTh U PHEpPreTuKa XUMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOW peak-
1UH; GaKTOPHI, BIHUSIONINE HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIs 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHE AppeHunyca, SHEPTrusl aKTUBAIMH, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTajan3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YUYEHUS O CKOPOCTU XUMHYECKON peaKkliuu B XH-
MUH, OMOJIOTUU M CEITLCKOM XO3SHCTBE; 3aKOH JACHCTBYIONIMX MAacC JJII XMMHYECKOTO PaBHOBECHSI,
npunnun Jlelllarense, pojap XMMUYECKUX PAaBHOBECUM B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITBIC, 3aKPBITHIE, H30JIMPOBAHHBIC, TOMOTEHHBIC M T€TEPOTCHHBIC; BHYTPCHHSS YHEPTHUS, SHTAIBITHS,
TEII0BOM 3(PPEeKT XUMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUs KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun ['mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peakuuu.

PacTBOpbI

MomnsipHasi KOHLIEHTpalUsi, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas J0Jisi, TUTP, TEPMO-
JTUHAMUAYECKHE TIPUYMHBI 00pa30BaHMS PACTBOPOB; (PU3NUECKHE M XUMHUYECKHUE CHUIIBI, 00YyCIIaBIIMBArO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CUIBHBIX JJIEKTPOIUTOB OT CIAO0BIX; THUITBI CHIIBHBIX 3JEKTPOJIH-
TOB; THApATallUsl UOHOB, IMIEPBUYHAS W BTOPHYHAS THAPATHBIE O00OJIOYKH, KPUCTAIUIOTHAPATHI; aKTHUB-
HOCTh, KOO()(PUIIMEHT aKTUBHOCTH; TUIBI CIA0BIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH UCCOIMALIUN
ca0ObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOJOPOAHBIA M THAPOKCHIBHBIN ITOKa3aTeIn
pPacTBOPOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI ¥ CTENICHU TUJIPOJIN3a COJIeH; 3HaUYCHNUE PACTBOPOB CHIIBHBIX M CJIA0BIX DJIEKTPOJIUTOB B XUMHH,
OMOJIOTHH U TEOXMMUH.

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

OCHOBHBIE PUHITUTIBEI KBAHTOBOW TEOPUU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE M CIIMHOBOE; YHEPreTUYCCKHNE YPOBHH M MOJYPOBHH aTOMa; MPHUHIIUIIBI 3aI0JTHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laynu, mpaBuno XyHaa; dek-
TPOHHBIE EMKOCTH OpOMTAJICH, TTOMYPOBHEN U ypOBHEH aTOMa; CIIOCOOBI 3aIMCH AJICKTPOHHBIX (HOPMYJT
aToMa; COBpeMeHHas (hOpPMYJIHPOBKA MEPUOAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI,
npaBuiio KieukoBCKOro; MEpHOINIHOCTh M3MEHEHHS CBOMCTB aTOMOB AJICMEHTOB: SHEPTUH HOHU3AIUH,
CPOJICTBA K AJIEKTPOHY, JIEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBSI3b PACTIPOCTPAHCHHOCTH XUMHUYECKUX JIEMEHTOB C UX TOJOKCHUEM B MEPUOJIMUCCKON CH-
CTEME, MaKpO- U MUKPOA3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3HU; XapAaKTEPUCTUKHU CBS3EH: 2JIEKTPUUECKUE
JUTIOJIbHBIE MOMEHTHI, d(PPEKTHUBHBIC 3apsabl aTOMOB, CTETICHh MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LIEHHOCTh, SHEPTUs U JJINHA CBS3U.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPABHEHHS] OKUCIUTEIbHOBOC-
CTAaHOBUTEIBHBIX PEAKIMK; OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE TOTCHIMANbBI; ypaBHeHHe HepHcra;
onpeJielieHue HampaBiIeHUs MPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOUIbIO
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IMOTEHITUATIOB, POJIb OKUCITMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B
MpUpoO/IE.

KoMniekcHbIe coeTMHEHN.



CrtpoeHre KOOPAMHALMOHHOM cQepbl KOMIUIEKCHBIX COCIMHEHH: KOMIUIEKCOOOpa30BaTelb, JIH-
rasjpl, JOHOPHBIE aTOMBI JIMTAHIOB, IEHTATHOCTh, KOOPJANHALIMOHHOE YUCIIO, TEOMETPUS KOOPANHALIN-
OHHOM c(epbl; BHEIIHECHEpPHBbIE MOHBI; KOMIUIEKCHI C XeIaTooO0pasyIoUMMHU U MaKpOLUKIMYECKUMHU
JUraHAaMH; yCTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHHUI B PacTBOpPax, KOHCTAHTA yCTOWYMBOCTH U KOH-
CTaHTa HECTOMKOCTH; (aKTOPBI, BIUAIOUINE HA YCTOMYMBOCTh KOMILJICKCHBIX COCIMHEHHH B PacTBOpax:
TeMIepaTypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsa  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUCHHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Paznena 2. XumMus 3J1€eMEeHTOB.

XuMus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKUX CBOWCTB ATOrO 3JIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C 3JIEKTPOOTPUIIATEILHBIMHU AJIEMEHTAMH, UX TOBEACHUE B BOJHBIX
pacTBopax, rujapaTanus NpoTOHA; THAPHUIbI IIEIOYHBIX U MIET0YHO-3eMEIbHBIX METAJIOB, UX COJIE00-
pa3HbIil XapakTep, THIPHUI-UOH KaK BOCCTAHOBUTEIND U JIMTaH[; BOJOPOIHAs CBsI3b, €€ 3HAUEHUE B IIPU-
poze; BoAa, TeOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U )KUAKON BOJbI, XUMHUYECKHE CBOM-
CTBa BOJIbI, BOJIa KaK PAaCTBOPHUTENb U JIMTAH; 3HAYCHHE BOJOPOJa KaK Haubosee pacipoCTPaHEHHOTO
aneMeHTa BeeneHHOMN, Boa B CETbCKOM XO03SIIICTBE, 9KOJOTHYECKHE acTIeKThl BOAOIOJIb30BAHUS; 001IHe
CBOWCTBA 3JIEMEHTOB [A-TIOATPYIIBL; HIETOYHBIE METaUIbl KaK BOCCTAHOBUTENM, 00Opa3oBaHHe OUHAp-
HBIX CO€TUHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAUIOB KaK BakKHEWIas XuMmuyeckas ¢popma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA ATUX KATHOHOB, PEAKLUU OMHAPHBIX COEAMHEHHUH C BOJOI;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJUIOB, BHICOKAs paCTBOPUMOCTb COJIEH LIEJIOYHBIX METall-
JIOB B BOJIE, KPUCTAIIOTHIPATHI; KOMITJIEKCHl KATHOHOB HATPHUS U KaJHsi ¢ OMOMOJIEKYJIaMH, KaTHOHUTHI
Y MOHHBIN 0OMEH HaTpHUs U Kallus U JPYTHX OJHO3apSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATpUH U Ka-
JIMU KaK KOMITOHEHTBI TI0YBBI U [IOYBEHHBIX PACTBOPOB, KM KAaK 3JIEMEHT IIUTAHUS PACTCHUM, KAIUN-
HBbIE yJA00pEeHHs, KpyroBOPOTHl HATPUS M Kallus B Mpupoje; odmme cBorcTBa IIA-moarpynmsr; amdo-
TEPHOCTb OEpUIIIUS, €r0 OKCHIAa M TUAPOKCH]A, TOKCHYHOCTh OCpUIUIUS U €ro COeAMHEHUH; (pusnye-
CKHME U XMMHUYECKHE CBOMCTBA MarHus M KaibL¥sl, UX BOCCTAHOBUTEIIbHBIE CBOMCTBA, KATHOHBI MarHus 1
KaJbIMs KaK BaKHEHIIue (OpMbI CyIIECTBOBAHUS ATHUX 3JIEMEHTOB B MPHPOJIE, CBOMCTBA ITHX KaTHO-
HOB; Pa3JIM4YM€ B pACTBOPUMOCTH COJIEM MarHusl MU KaJIbLMS U COJIEH HATPUsS U KaJlns, KPUCTAIOTHIpa-
ThI; KOMILIEKCHBIE COEIMHEHMS] MarHUs U KalbIUs ¢ XeJaroodpasyromumuinraniamu, Mg?t u Ca’* B
)KMBOH KJIeTKe, poib Maraus B xiopodumie, Mg®" u Ca’* B GepMEHTaTHBHBIX PeaKIUAX; MaTHUH U
KaJIbIMHA KaK MHUTATEIbHbIE KOMIIOHEHTHI TI0YB, UX HOHOOOMEHHOE MOBE/IEHUE B TIOYBAX, )KECTKOCTh BO-
JIbl, N3BECTKOBAHUE W U3BECTKOBAHUE TIOYB.

XuMus p-3JIeMEHTOB.

OO6mme cBoiicTBa 3nmeMeHTOB IIIA-MOATpYyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTHX 3JEMEHTOB MOATPYIIBI, MPeodiajaHue KOBAJICHTHOTO XapaKTepa CBA3eH B coenHe-
HUSX OOpa W JBOWCTBEHHBIH XapakKTep CBs3el allfOMUHUSA, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHU O0pa: OKCUJ, OOpHbIE KUCIOTHl U UX COJH; (HU3HU-
YecKUEe M XUMUYECKHE CBOICTBA METAJUIMYECKOTO aTIOMUHUS, BaXKHEHUIINE XUMUYECKUE CBOMCTBa OU-
HApHBIX COCIMHEHUN AJIOMUHUS;0KCUIBI U THIPOKCUABI AIIOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTepHOCTH HTHX COeIMHEHHH, PeaKlMy UX B3aMMHOIO MpeBpallieHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUS U MOBEJIEHUS B PacTBOPAaxX; COJIM AJOMUHUSA, UX KPUCTAIIOTHAPATHI, pACTBOPUMOCTH B
BOJIE U TUIPOJIM3; KOMIUIEKCHbIE COEIMHEHHUs IIOMHUHHMS; OOp M aTlOMUHUN B OumocucTeMax; obiue
CBOMCTBA 37€MEHTOB [VA-NOArpyNIbl; XUMUSI HEOPTAHUYECKUX COEAUMHEHMM YIJIepoJa: ajsIOTPOIHbIE
Moau(UKAIKN YTIepoaa, OKCUIIBI yIiepoa, YroibHas KHUCI0Ta U €€ COJIW; 3HaYeHHE YTIIepo/ia B Cellb-
CKOM XO3sIIICTBE; KPyTrOBOPOT YIJIEpO/a B MPHUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YTIIepoia; 0coOeH-
HOCTH XMMHMYECKUX CBOMCTB KPEMHHSI; OKCUJ KPEMHUS, KDEMHUEBBIE KUCIOTHI U X COJIM; KPEMHE3EM,
CHJIMKATHI, aJTIOMOCHJIMKATBI KaK MTOYBOOOpa3yoIue MaTepualibl, UX 3HAUC€HUE IS TUIOJOPOIUS MOYB;
MPUMEHEHUE CHJIMKATOB W JIPYTUX COCAMHEHMHA KPEeMHHMs; OCOOCHHOCTH XMMHHM TeépMaHHs, OJioBa U
CBHHIIA, SKOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIBI; 0COOEHHOCTH
XUMHUYECKHUX CBS3€H a30Ta ¢ BOJAOPOJIOM, YIVIEPOAOM M KHUCIOPOJAOM; TEPMOJAMHAMUYECKAs HEyCTOWYN-
BOCTb OOJIBIIIMHCTBA XMMUYECKHX COCTUHEHUN a30Ta, €€ MPUUMHBI U IPOSBICHUS B XUMUH U MIPUPOJIC;
XUMHUYECKHE CBOMCTBA MOJIEKYJSIPHOIO a30Ta; aMMHAK M €ro NMPOU3BOJHBIE; OKCUIBI a30Ta, a30THaf,
a30TUCTast U a30THOBATHUCTAsi KUCIOTHI M MX COJIM; OCOOEHHOCTH a30Ta KaK OMOT€HHOTO 3JI€MEHTa, a30T-



coJieprKaIrire OMOMOJIEKYJIbI, UX 3HAYCHUE B )KU3HEACATEILHOCTA PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JIEMEHTa MUTaHUs, KPyroBOPOT a30Ta B MPUPOJIE, a30THBIE YIO0OPEHHUS, IKOJIOTH-
YECKUE ACTEKThl UX MPUMEHEHHs, 0COOCHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcHUbI ocdopa; oprodochopHas KUciIoTa u €€ CoJid, KOH-
neHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeNeHUs W 3Ha4YeHHe coeanHeHWi (ocdopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie yI0OpEHHS U SKOJIOTUIECKHUE aCTIeK-
THl MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIibl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOJAMHAMUYECKAsI YCTONYUBOCTh M PACIPOCTPAHEHHOCTh COSAMHEHUN KHUCIOPO-
J1a; OKCHUJbI, KUCIOPOACOJEPKAIIUE KHUCIOThl, OCHOBAHMS, COJM KHUCIOPOACOAECPKALIUX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COEAMHEHMI; MepOKCU BOJOPOAa U JAPYrue MepOKCHUIIbI, MOJIe-
KYJISIPHBIN KHCIOPOJ B OMO’HEPreTHuKe, poiib (PyHKIIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPy B OHO-
MOJIEKyJaX, SKOJIOTHYecKasi pojib KHCIOpOJia U 030Ha aTMOC(epbl; 0COOEHHOCTH XMMHUYECKUX CBSI3ei
Cepbl; OKCUBI CEPBI; CEpHAsl KUCIOTa U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEPOBOJAOPO]I U MOJIH-
cynbdanbl, cynbGUIbI U MOTUCYIbPUIBI, cepa KaK OMOTEHHBIN AJIEMEHT; MPUMEHEHUE CylIb(aToB U
JIPYTUX COEIMHEHUM Cephl B CEIbCKOM XO3SIIICTBE, IKOJIOTUYECKAsl OMIACHOCTh CEPHUCTOIO rasa; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEJIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOCTBA 311eMeHTOB VIIA-MoArpymIbl; cTeNeHN OKUCICHHS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TEpMOAMHAMUKA U CTPOCHHE COeMMHEeHHM ¢dTopa, propoBomopos, GropoBo-
JOpOAHAsi KMCIIOTa U €€ COJIM; XJIOPOBOJOPO, XJIOPOBOJAOPOIHASI KUCIOTA 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 COCAUHEHUN XJIOpa B CEIbCKOM XO35M-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOIMMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIe cpelibl;
UCTIOJIb30BaHUE COCIMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-3J1eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COCIMHEHHUS XPOMa B CTEIEHAX OKHUCIIE-
Hus +3 u +6; coenuHeHuss MonrbeHa (VI); coenrHeHns: Maprasiia B CTETICHIX OKUCICHUS +2, +4, +6 1
+7; ponb COeNMHEHUN XpoMa, MOJTUOIeHa, MapraHIla, kKelle3a, HUKEIsI, MEI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YeJIOBEKa M >KMBOTHBIX; COCIMHEHUS XKejle3a B CTEMEHSIX OKUCIeHHS +2 U +3, COeIMHEHHUS KO-
0anbTa B CTEMEHAX OKUCICHHS +2 U +3; COCAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEIH B CTENEHAX OKUCIEHUS +1 U +2; coelMHEeHUs IMHKA, KaJIMUs U PTYTH; POJIb COEAMHEHUH XpoMma,
MoNIMOIeHa, MapraHiia, xele3a, HUKeJs, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeJI0BEeKa U KUBOTHBIX;
TOKCUYHOCTh COETUHEHUM KaJMUSI U PTYTH.

Pa3nea 3. Xumusa anajJauTn4deckas.

Teoperuyeckne OCHOBBI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HHU OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXuMuu u sxosioruu. Knaccudukanus MeTofoB aHanuza; TpeOOBaHUs K METOJaM aHalIn3a; U3-
MepUTEIbHAas MOCY/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUUYECKON XUMUU. OCHOB-
HbI€ THUIIBI PEAKIMH, HCHOJb3YEeMbIX B aHAJIUTUYECKOM XHWMHUHU: KHCIOTHO-OCHOBHBIEC, OKHCIIECHHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOILECCHI OCAXIACHUS-PACTBOPEHUS. MeTpoornueckue
OCHOBBI XMMHUYECKOIO aHallM3a: aHAIUTUYECKUH CHUTHAJ M MOMEXH, KiIaccUu(HKAIUs MOrpenrHocTei
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, IOKAa3aTEeIn
MPaBWJIBHOCTH U MPELM3UOHHOCTH, JOBEPUTENbHBIM HHTEpBaJ, CIIOCOObI MOBBIIIEHUS TIPABUIBHOCTH U
MPEU3UOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIN3a.

TurpuMeTpuyecKuil aHAIU3.

CymHOCTh METO/1a, IPUTOTOBJICHHE PA00YNX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MPUEMbI TUTPUMETPUUECKUX OIpeneieHui (mpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBaHMS, pacyeThl B THTPUMETPUUYECKOM aHaiu3e. KHCI0THO-OCHOBHOE TUTPOBAaHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAaHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHne KapOOHATHON JKECTKOCTH BOJbI, ONpeesieHue
CoJIeii aMMOHHUS M a30Ta OpraHNYecKux coenuHeHuit no Keenpnanto, onpenenenue gpochopa. Komrnek-
COHOMETPUYECKOE TUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKaYyKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METATUHIUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:



orpeJieieHue OO0IIeH KECTKOCTH BOBI, ONpEeIeHHe MarHus M KalbLUs MPU COBMECTHOM IPHUCYT-
CTBHUH, OTIpeJICIICHUE AIIOMHHNS, onpeiesieHne Meau. OKHCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHE:
TEOPETUYECKHE OCHOBBI METO/a, NPUPOJa CKayka TUTPOBAHHUSA B OKHCIMTEIbHO-BOCCTaHOBHTEIHHOM
TUTPOBAHHH, TIEPMAHTaHATOMETPHS, HOJJOMETPHSI, XPOMATOMETPHSI, OKUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
U IpyTHe UHIUKATOPbI, UCTIOIb3yEeMbIe B KHUCIOTHO-OCHOBHOM TUTPOBAaHHUH, TPAKTUYECKOE IIPUMEHEHUE
METO/Ia OKHCIHTEIbHOBOCCTAHOBHTEIFHOTO TUTPOBAHMS: IIEPMAHTaHATOMETPUYECKOE OIpe/IeIeHue
KeJe3a, HOJTOMETPHUECKOE ONPENICICHNE MeI, XpPOMaTOMETPHUECKOE OTpeIeTIieHHE KeJe3a; TUTPOBa-
HHE TI0 METOJy OCaKACHUS, IPUPO/a CKadKa TUTPOBAHHS B METOJIE OCAXKICHHUS, apreHTOMETPHSI, CIIO-
COOBI YCTAaHOBJIEHHUS TOUKU YKBUBAJICHTHOCTH B METOJIE OCAXKACHUS, IPAKTHUECKOE IPUMEHEHNE TUTPO-
BaHUS 110 METOJIy OCAXKACHUS: OIIPEICIIEHUE TaJIOTeHHI-HOHOB.

I'paBuUMeTpHYecKHUil aHAIN3.

CymHocTs MeTo1a, (hopMa OCaKACHUS M rpaBUMETpUUEcKast GopMa, MOJTHOTA OCAXKICHUS, TPUIH-
HBl 3arpsi3HEHHS] OCAAKOB, (MIBTPOBAHME W MPOMBIBAHHE OCAIKOB, BHICYIIMBAHWE M IPOKAIHBAHHE
OCaJIKOB, PAacyeThl B TPAaBUMETPUUYECKOM aHANM3€, MPAKTUUYECKOe MPUMEHEHUE METOJIa TpaBUMETpHUe-
CKOTO aHaJIM3a: ONpEeeICHUE BOBI, ONPEIeIICHNe KPEMHHEBOM KUCIIOTHI, ONIPEeNICHNE KeJe3a 1 ajlio-
MUHHUSL, onpeienenne 0apus u cynb(ar-uoHOB.

4.2. Conepxxanue JeKiui
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OcHOBHbIE MOHATHS W 3aKOHBI cTexuoMeTpuHu. OCHOBHbBIE 3aKOHBI U
MOHATUS XUMHUHU: aTOM, MOJIEKYJIa, OTHOCHUTENIbHAs aTOMHAas U OTHOCH-
1 TeJIbHAasl MOJIEKYJIIpHAs MacChl, MOJIb, IOCTOSTHHAsE ABOTaJIpO, MOJISIpHAS ’

Macca, XUMUYECKUM SKBUBAJICHT, (DAKTOP SKBUBAJICHTHOCTH, MOJISIpHAS
Macca SKBUBAJIEHTA, 3aKOHBI COXpPaHEHUsl MAcChl, MIOCTOSTHCTBA COCTaBa,
3aKOH ABOTAJIPO, 3aKOH SKBUBAJICHTHBIX OTHOIIICHU.

CxopocTh M JHepreTuka XUMHYecKuX peaknui. [lonarue o ckopoctu
XUMHYecKOl peakuuu. OCHOBHbBIE (DAKTOPBI, BIUSIONIME Ha CKOPOCTb
2 peakuuu. OCHOBHON 3aKOH XHWMHYECKOM peakUMM ISl AJIEMEHTapHOMI 2 +
craguu. KoHcTaHTa CKOPOCTH XMMHUYECKOM peakinu. KoHcTaHTa paBHO-
Becus. [Ipunnun Jle-Illarense.

Crtpoenue atoma, nepuoanyveckuii 3akon /{. U. MenjaesneBa u xumm-
YyecKasi CBfA3b. ATOMHO-MOJIEKYJIsIpHOe ydeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHMM aTOMa C TOYKH 3pEHUs KBAHTOBOW TEOPHH.
[Ipuanun MuHumanbsHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xynna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3U: JJIMHA U 3HEPrus, HACBHIIIAEMOCTbh U HAMPABIECHHOCTb.
34,5 | MoHHas cBs3b, mpupoaa 0Opa3oBaHUsT M CBOWCTBA. MeTtamueckas 6 -
CBsI3b, IPUPOJIa 00Pa30BaHUs M CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. [lepmogmyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpPUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHue CTpOEHHS U CBOMCTB 2JIEMEHTOB B IEPHOJIE, B rpymie (paau-
yca aroMa, SHepruil HOHU3aLMU U CPOACTBA K JIEKTPOHY, SIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH U CTENEHU OKUCIICHUSI.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHb OKHUCICHHUS.
Oxkucnurenu u BoccTaHoBUTENMH. CTexuoMeTpuieckue Kod(hQHUIMEHTHI
6 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI. DKBUBAJIECHTHI OKUCIUTEIS 2 +
1 BOCCTaHOBUTENS. PoJIb OKHMCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B
IIPUPOJIE U CEIILCKOM XO3SICTBE.




KoMmmuiekcHbie coennmHeHusi. OCHOBHbBIE MOHSTHS KOOPAMHAIMOHHOU
TEOPHH: IIEHTPAIbHBIA HOH — KOMIUIEKCOOOpa30BaTeb, JIMTAHIbI, KOOP-
JTUHAIIMOHHOE YHCII0, BHEIHec(hepruieckne MoHbl. HoMeHKIaTypa Kom-
IUIEKCHBIX coeqUHEHM. Ba)kHelnine THOB KOMIUIEKCHBIX COSIUHECHUH.
KoHcTaHTB! yCTONYMBOCTH M HECTOMKOCTH.

Xumus s-3jeMeHToB. CBOCOoOpa3ne CTPOCHHS aTroMa Boaopona, Ghu3u-
YECKUX U XUMHUYECKHX CBOMCTB ATOTO AJIEMEHTA. XUMUYECKUE CBOMCTBA
HIEJIOYHBIX METAJNIOB. POJIb KATUOHOB HAaTPHs M KaJMs B )KUBOU KIIETKE.
Hatpuii n kannii Kak KOMIIOHEHTHI [IOYBBI ¥ NTOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK 2JICMEHT NMUTaHusl pacteHuid. Kanmiiaple ynoopenus.

9,10,11

Xumus p-3jaementoB. OOmas xapakrepuctuka siemeHToB IIIAnon-
rpynmbl. OU3ndecKue ¥ XMMUYECKHUE CBOMCTBA dJIeMeHTHOTro Oopa. Kuc-
JIOPOJIHBIE COSAMHEHUSI O0pa: OKCHl, OOpHAsl KUCIIOTa, TOTUKUCIOTHI 60-
pa, ux conu. Ou3nyeckue U XUMUYECKHE CBOMCTBA almtOMUHUA. OKCUIBI,
TUAPOKCHU/IBI U COJIM AIFOMUHUS. XUMHUS MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
W €ro MPOM3BOJIHBIX; OKCHIOB, Q30THOW KUCJTIOTHI U €€ CoJiei. 3HaUeHUE
a30Ta KaK JJIEMEHTa MUTaHHs. A30THBIC YAOOPEHUs, IKOIOTUIECKUE ac-
MeKThl uX mpuMeHeHns. OCOOCHHOCTH XUMHYECKUX CBsi3er cephl. [Ipod-
HOCTh CBSI3€M cepbl C KHUCIOpOAOM U BoaopojoM. CepHasi KHUCIOTa,
cynbdater. CepoBogopoa. Cepa Kak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasi ONIACHOCTh CEPHUCTOrO rasa.

12

Xumusi d-3nemeHToB.O0IMIKEe CBOMCTBA M OCOOCHHOCTH TIEPEXOIHBIX
MetauioB. [lonoxkeHrne MepexoAHbIX AIEMEHTOB B MEPUOJAMYECKON CH-
creme aaeMmeHToB JI.M. MenneneeBa, MX CTEIEHH OKHUCICHUS U XUMHYEC-
CKue cBoiicTBa. MonmuOAeH U ero coennHeHus. MapraHel, coeIuHEHUS
Maprania. CeMencTBo xene3a

13

Beenenue. Knaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHUSA K HUM.
MeTpoJiorust ¥ CTaTUCTHYECKAasi 00padoTKa pe3yJibTATOB AHAJIU3A.
IIpenmer m 3amauuM aHATUTUYECKOM XUMHUHU B CEJIBCKOXO3SIMICTBEHHOM
npousBojacTBe. Knaccudukarnus u TpeboBanus Kk MeToaaMm ananuza. Oc-
HOBHBIE THUIBI PEAKIMI, UCHOIb3YEMbIX B XUMHUU aHaIUTH4ecKoil. Oc-
HOBHBIC TIOHATHS METPOJIOTMH XHMHUYECKoro aHaim3a. Kiaccudukanus
MOTPEUTHOCTEN XMMHUUYECKOT0 aHAJIK3a.

14,15

OcHoBHbIE MOHATHS THTPUMETPUYECKOT0 aHaau3a. [IpuHun TuTpu-
METPUUYECKOTO aHAIHM3a U 00JIaCTh ero MpuMeHeHUs. MeTOIbl TUTPUMET-
pudeckoro ananuza. CTaHAapTHbBIE M CTaHAAPTHU3UPOBAHHBIE PACTBOPHI.
Touka SKBHUBAJIEHTHOCTH M KOHEYHas TOYKa TUTpoBaHUs. OCHOBHBIE
IPUEMbl TUTPUMETPUUECKOr0 TUTpPOBaHUA. OCOOEHHOCTH KHCIOTHO-
OCHOBHOT'0, OCaJUTEIbHOTO, KOMIUIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTaHOBUTEIHHOTO TUTPOBAHHUSI.

16

CymHocTh rpaBUMeTpHYeckoro anaausa. CymHocts merona. Tpebo-
BaHUS, MPEIBSIBISEMbIE K OCAKIAEMON U TPAaBUMETPUUECKON (BECOBOIN)
dopmaM. YCIIOBHS KOJMYECTBEHHOTO OCAXIEHHUS TPYIHOPACTBOPUMBIX
BEIECTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI
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1. | OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIUHEHUI. 6 +
2. | KuHeTnka XUMUYECKHX PEAKIUM. 4 +
3. | CMelieHre XUMHUYECKOT0 PAaBHOBECHS. 2 +
4. | I'mpponus coneu 4 +
5. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | M3yuenue cBONCTB KOMIUIEKCHBIX COEAMHEHHH. 4 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rinaBHbIX oarpymim. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 4 +
9. | Metasibl NOGOYHBIX MOATPYIIIL. 4 +
10 [Ipurorosnenue u cTangapTU3aLUs PaCTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | IAHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHON BOABI METOAOM KOM- ’ +
" | JIEKCOHOMETPUYECKOT0 TUTPOBAHUS

12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue IIOKO3bI B KapTodeie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne TUTPOCKONMYECKON BJIard B o0pasiie 2 +

Hroro 48 30%

4.4. ConepxaHnue NpaKTHYECKUX 3aHATHH

[TpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUeOHBIM IIJIAHOM

4.5. Conep:xaHue caMOCTOSITeIbHOUH PadoOThI CTY1E€HTOB

4.5.1. Buabl camocTosiTeIbHON PadoThl 00y4aromuxcs

Buapl camocTosiTenbHON paboThl 00yJarOIIIXCS

KomnuectBo yacos

[ToaroroBka K JJabOpaTOPHBIM 3aHATHSIM H K 3alTUTE JJA0OPATOPHBIX paboT 30
CaMocCTOsITENIbHOE U3YUEHHE OTJIENbHBIX TEM U BOIIPOCOB 34
[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 9

HTroro: 73

4.5.2. Cogep:kanue caMOCTOATEJIbHON Pa00ThI 00y4AIOIINXCH

ggn HanmMeHOBaHME M3y4aeMbIX TEM WM BOIIPOCOB KonnuecTBo yacos

IloHsATHSI M 3aKOHBI CTEXMOMETPHHU. XHWMHUYCCKHH SKBHUBAJICHT, (Hak-

1 TOPIKBUBAJIEHTHOCTH, MOJIIpPHAsl Macca SKBUBAJICHTA. 3aKOHBI: COXpaHEHUS ’
MaccChl M SHEPTUU; KPAaTHBIX OTHOLIEHUI; IOCTOSTHCTBO COCTaBa; ABOrajapo,
IPOCTHIX 00BEMHBIX OTHOIICHUH.
CxopocTh U JHepreTuka XumMH4eckux peakmuii. Karamus u gpepmeHTsI.

2 IIpuMeHeHre U 3HaUYEHUE SHEPTeTUKN XUMUYECKUX peakuuii. IIporaosupo- 2
BAaHHE HANPABJICHUS PEAKIIMH.
PacrBopbl. Bunsl pactBopos. IIpupoaa MoneKyIspHBIX CUJI B pacTBOpax.

3 OnektponuTel. Kpucramnoruaparsl. [Ipoussenenue pacrsopumoctu. Boma )

Kak CJa0bIil AMeKTpoiauT. BoJOpOAHBI M THAPOKCHUIBHBIA MOKa3aTeIu
pactBopoB. ['maponn3 coneil. Tunel rugponnsa. 3HayeHUE PacCTBOPOB Clla-

11




OBIX OJICKTPOJIUTOB B XUMHUH, OMOJIOTHY U T€OXVMUH.

Crtpoenue aToma, nepuoaudeckuii 3akon .. MenaeneeBa. cBsi3b pac-
MPOCTPAHCHHOCTH XUMHUYCCKUX JJICMCHTOB C MX IMOJIOKCHUCM B NICPUOAN-
YECKOM CHUCTEME, MaKpO- U MHUKPO3JIEMEHThl THUIbl THOpUAU3AIUN ATOM-
HBIX OpOHUTAJICH U TEOMETPHUS MOJICKYJI.

OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKUMU. DKBUBAJICHTH OKUCIH-
TCJIA U BOCCTAHOBUTCIIA. POJII: OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaK—
LU B TPUPOJIE U CEIILCKOM XO3SICTBE.

KommiiekcHbie coeauHenus. J[OHOPHO-aKIIENTOPHOE B3aMMOJICUCTBUE
MOJIEKYJ. Posib KOMIUIEKCOB B NpUpoAe U TexHUKe. [Ipupoaa xumudeckou
CBSI3U B KOMIIJIEKCAX M CBOMCTBA KOMIJICKCHBIX COEJIMHEHUM.

Xumus s-3jeMmeHToB. HaTpuii u xanuii Kak KOMIOOHEHTHI MOYBBI U TOY-
BEHHBIX pacTBOpoB. Kanuil kak snemeHT nurtanus pacrenuil. Kamuiinbie
ynoopenus. KpyroBopoTsl HaTpus U Kaiaus B mpupoae. Maruuii u KajabIui
B JKUBOH KieTKe. MarHuil U KajablIMM KaK NUTATEILHBIE KOMIIOHEHTHI ITOYB.
HX noHOOOMEHHOE ITOBEACHHE B MOYBAX.

Xumus p-3jeMeHToB. KpeMHe3eMm, CHIMKATBI U aTIOMOCHIIMKATHI Kak
MOYBOOOpa3yroNMe MHUHEpaibl. 3HaueHue Qocdopa Kak IEMEHTA THUTa-
HUs1. OCOOEHHOCTH XJIOpa Kak OMOoreHHoro sniemeHTa. drop xak OMoIoru-
YECKH HEOOXOJMMBIM 3JIEMEHT U Kak 3JEMEHT — 3arps3HUTEb OKpYXkKaro-
1IEN Cpelbl.

Xumus d-anemeHToB. OnpeneneHue NOHATUH «IIEPEXOIHBIE 3JIEMEHTBI»,
d-snemenTsl, f-anemenTsl. Ponb coequuenuii xpoMa, MOIMOICHA, MapraH-
oa, KeJjie3a, HUKCIs1, ME€AN U TUHKA B )KU3HCACATCIbHOCTHU YCJIIOBCKA U KHU-
BOTHBIX; TOKCUYHOCTh COCAUHEHHUIN KaJMHUS U PTYTH. TOKCHYHOCTh COEIH-
HEHUI KaJIMUS U PTYTH.

10

OCHOBHBIE TIOHSITHSI METPOJIOTHM XHMHYECKOro aHajam3a. TOYHOCTH
AHAIIUTNYCCKHUX OHpeHGHeHHﬁ. HOK%aTeHI/I HpaBI/IJ'IBHOCTI/I nu HpeI_II/I3I/IOH-
HOCTH U CIIOCOOBI MX IMOBBIIICHHS. AOCOIIOTHEIE 1 OTHOCHTEILHBIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BBIYUCIICHUA.

11

Teopusi uHAUKATOPOB. MHTEpBaAN nMepexona okpacku HHAMKAaTopa. Beidoop
pH wmHaukartopa Uil yCTaHOBJIEHUS KOHEYHOM TOYKM TUTPOBaHHsA. Me-
TAJJIOXPOMHBIE MHIUKATOPbI U TpeOoBaHUS K HUM. MHAMKaTopsl, nmpumMe-
HSIEMBbIE B OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX METOIaX: CHEIU(PHUECKUE U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

12

I'paBuMmerpuyeckuii anaau3. [locaenoBarebHOCTE ONEPALMI U TPUEMBL
00paboOTKH 0CAJKOB, TPOMBIBAHHE OCAJKOB, BEIOOP TPOMBIBHON KUIKOCTH,
bunbTpoBaHWE, BapUAHTHI U TEXHHUKA JTUX omepanuii. BeicymuBanue u
B3BCIINBAHKUE 0CAIKOB. TeXHHKA B3BEIINBAHMS.

Hroro:

37

1.

S. Y4ueOHO-MeTOANYeCKOe 00ecnedeHne CAaMOCTOATEIbLHOH padoThl 00y4arommxcst

Mo JUCIHUILINHE

YyebHO-MeTonndyeckue pa3paboTku umerorcss B Hayunoit Oubnumoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:
X¥MHs HEOpraHMUYECKas M aHAIUTHYeCKasl [DIEKTPOHHBIM pecypc] : METOAMYECKHUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCUUILIMHE Ui CTYJEHTOB arpoHOMUYecKkoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit ['AY, UncTu-
TyT arpoakosiornn .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTtyn U3 J0KaJIb-

HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.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 aucuumuinHe. @OHA OLIGHOYHBIX CPEICTB IPEICTABIICH B
[Tpunoxenun.

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

OcHOBHas U JONOJHUTENbHAS ydeOHast TuTeparypa uMeercss B HayqnoiOnobiamoreke n 3J1eKTpoH-
HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1.  Eropos, B. B. Heopranuueckas u aHanuTudeckas XuMus. AHATUTHYECKass XUMHS . yueOHuK / B.
B. Eropos, H. 1. BopoGseBa, U. I'. CunbectpoBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 c. //
Jlanb : anexTpoHHO-OMOMMOTEYHAs cucTemMa. Pexxum nocryna: https://e.lanbook.com/book/168653

2. bop3oga, JI. JI. OcHoBbI 0011e# xumun : yaeoHoe nocodue / JI. JI. bop3ora, H. FO. Uepunuxona, B.
B. SxymeB. — Cankt-IlerepOypr : Jlans, 2021. 480 c. // Jlanb : 3M€KTpOHHO-OMOIMOTEYHAS CU-
crema. Pexxum nocryna: https://e.lanbook.com/book/168698 .

3.  Capraes, II. M. Heoprannueckast xumus : yueoHoe nocodue / I[1. M. Capraes. —2-¢ uz., ucnp. u
nor. — Cankr-IlerepOypr : Jlanb, 2021. — 384 c. // JlaHb : 31eKTpOHHO-OUOIHOTEYHAS CHCTEMA. —
Pexxum moctyma: https://e.lanbook.com/book/169383 .

4. Bepmmnaun, B. M. Ananutnyeckas xumus : yueOnuk / B. U. Bepmunun, U. B. Brnacosa, U. A.
Huxudoposa. — 3-e u3zn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 428 c. // Jlanb : 31eKTpOHHO-
oubnuoTeuHas cuctema. Pexxum mpocryna : https://e.lanbook.com/book/115526

JomonauTenbHas:

1. Bacunesckas, E. 1. Heoprannueckas xumus : yuedHoe mocodbue : [16+] / E. . BacuneBckasi,
O. U. Ceuxo, T. JI. llleBrioBa. — Munuck : PUIIO, 2019. — 247 c. : ni., Tabn., cxeM. — Pexxum no-
cTymna: no noamnucke. Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=600065

2. AHanmuTHYeCKass XUMHUS: XUMHUYECKHE METOJbl aHanu3a : ydeOHoe mocobue : [16+] /
O. B. bensera, H. C. I'ony6esa, U. B. Tumomyk [u ap.] ; KemepoBckuii rocyiapcTBeHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHbid yHuBepcurer, 2020. — 175 c. : un,
Tabi., cxeM. Pexxum nocrymna:: https://biblioclub.ru/index.php?page=book &id=684859

3.  Pemenue 3amad Mo aHANIUTHYECKON XuMuu : ydeOHoe mocobue : [16+4] / I'. H. llpaiiOman,
I1. . Xandwuna, O. H. bynrakosa, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
rOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u gom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015, — 208 c¢. : T1abn. Pexum = pocryna:
https://biblioclub.ru/index.php?page=book&id=437487

4. AHanmuTtnueckas xumus : ydeOHoe mocobue : [16+] / T.II. Anexcanaposa, A. WM. Amapues,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOupckuii rocy1apCTBEHHBI TEXHHYECKUN YHUBEPCHU-
teT. — HoBocuOupck : HoBocuOGupckuii rocy1apcTBEHHbBIN TeXHHUECKUi yHuBepeutet, 2016. — 76
c.: Tabm., rpad. Pexum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH()OPMaNIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», He0OX0AMMBIe 11
OCBOEHUS THCHHUILINHBI

1. EnnHoe oKHO mocTyma K yueOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. OBC «Jlanp» http://e.Jlanbook.com/

3. Yuusepcurerckas 6mbmmoreka ONLINEhttp://biblioclub.ru

4. Hayunas snekTpoHHas Oubnmoteka eLibraryhttps://elibrary.ru
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9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTonn4Yeckue pa3paboTku umeroTrcs B Haywunoil OuOnmoTeke M 3JIEKTPOHHOW HH-
dhopmarmorHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuit [AY.

1. Xumus HeopraHudeckas U aHAIUTUYECKas [DIIEKTPOHHBIN pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit [AY, UncTu-
TYT arposkoiiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. Xumus HEOpraHWuYecKas U aHaJIUTHUYECKas : METOJAMYECKHE YKa3aHUsS K JaOOpaTOpHBIM 3aHITH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 00y4JaromuXcs M0 HAMPABICHUSM MTOATOTOB-
KU: ATpOXuMHs U arpono4yBoBesieHne, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOXO3sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctutyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. :doctyn u3 nokanbHOU cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. UudopManuoHHbIE TEXHOJIOTHH, HCIIO0JIb3YyeMble NPH OCYIIeCTBIEHHH 00pa30BaTe1bHOI0
npouecca no JUCHHUILVINHE, BKJIYAs NepevyeHb NPOrpaMMHOro odecrnevyeHust H HHGpOPMaHOHHBIX
CIIPABOYHBIX CHCTEM

B Hayunoii 6ubamnorexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- [Ipodeccuonansubie cipaBouyHble cuctemsl Texakcneprthttp:/www.cntd.ru/.

[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEeKBU3HUTHI MOATBEPKIAIOIIETO JTOKY-
MEHTa!

- IO OfficeStd 2019 RUS OLP NL Acdmc, JIluuensuonnsiii noroBop Ne 11353/409/44 ot
25.12.2018;

- I1O WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JInnen3nonssiii 1orosop Ne
11354/410/44 ot 25.12.2018;

- 1O WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JInnen3nonssiii 1orosop Ne
008/411/44 ot 25.12.2018;

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

- Antuupyc KasperskyEndpointSecurity ams Ouzneca, Jlnnensunonssiii rorosop Ne 20363/166/44
ot 22.06.20; Jlara 3axmroueHus: konrpakta: 15.10.2021. Homep konTpakra: 44/44/9A. Tlpenmer KoH-
TpakTa: OKa3aHue yClyT IO MPEAOCTaBICHUIO HEMCKIIIOUUTEIBHOIO IIpaBa MCIIOJIb30BAHMS IPOTPAMM-
HoOTO obecrieueHus anTuBUpyc Kacnepckuit (mpoyieHue JTUIEeH3U)

- OnepaioHHas cucTeMa crenuaibHoro HazHaueHus «AstralinuxSpecialEdition» PYCB.10015-
01, Jlunensuonnsiit noropop Ne PBET-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs 1JIsl OCYIIeCTBIEeHHsI 00Pa30BaTeILHOI0
npouecca no JUCHUIINHE

Y4yeOHble ayquTOPUM JJISl NMPOBEAEHUS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-

IIEHHBIE 000PYI0BAaHUEM U TEXHUYECKMMU CPeACTBAMHU 00y4YeHH s

1. YueOHast ayauTopus Ijs MPOBEACHUS 3aHSITUN JICKIIMOHHOTO THUIIA, OCHAIICHHAs MYJbTHMe-
IUHHBIM 000pyTOBaHHEM (KOMIBIOTEP M BUIIEONPOEKTOpP) — 217.

2. JlTabopatopust — 314 Jlabopartopust Xumuu

ITomemmenns 1Jisi caMOCTOATEILHOM PadoTHI 00yYaIOIMXCS
[TomerneHust 111 caMOCTOATENLHON paboThl oOydarommxces — 317, ocHaleHHbIE BBIXOJI0M B MIHTEpHET,
BHYTPUBY30BCKOH  KOMIIBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJIEKTPOHHYIO  HH(OpMAIMOHHO-
00pa3oBaTenbHYIO Cpemy.

IlepeuyeHb 000py10BaHMSA W TEXHUYECKHX CPEICTB 00yUYeHUsI

1 ®orokonopumerp KOK-3
2 Uonomep 1-130
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3 Kongyxromerp KCJI-101

4 Becsl anexktponnbie VIC-120 d3

5 Cymmnsasbiit mkap CHOJI 58/350.

6 BeiTspkabIe IKadBI (2 mT.)

7 Tepmoctat TC-1/20 cyxoBo3ayLIHBII
8 DnekTpuyueckas IinTKa

9 bans naboparopnas 113-4300
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1.KomneTeHIMH M X MHHANKATOPBI, JopMHUpYyeMble B pouecce 0CBOCHHS M CIMIIJIMHbBI

OIIK-1 CnocoGeH pemath TUIOBBIE 3a7a4u MPOo(HecCHOHATBHOM ASSTEIHPHOCTA Ha OCHOBE 3HAHUHN
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- | K€H 3HATh: CBA3b JOJDKEH YMETh: Ca- | JIOJKEH Blla- CTanus:
KOHBl €CTECTBEHHO- | MEXKIy CTPOCHUEM MOCTOSITEJIBHO pa- | IeTb COBpe- - OTYeT MO Jia-
HAay4YHBIX  JUCIU- | BEIIECTB M UX XUMHU- | 00OTaTh ¢ yueOHOM U | MEHHOU XUMH- | OopaTOpHOI
IUTMH ISl PEIICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJAPTHBIX 3a/1a4 | OCHOBHBIE XUMHYE- paTypoi; UCIIONIb- | HOJIOTUEH B - TECTUPOBAaHUE
B 00JAaCTH arpoHO- | CKHE 3aKOHBI U MOHS- | 30BaTh CBOMCTBA obnactu xumun | [Ipomexyrod-
MHH C NPUMEHEHH- | THS; IPAKTUYECKOE 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 (b1.0.37 -
3.1)

BOJICTBEHHOU ITpaK-
TUKE C IPUMEHEHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHMKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.37-V.1)

HOBHBIMHA
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSIMMU I10
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
mu3a (b1.0.37
-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 TUCIHUIUIAH JTSI PeIIECHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I aI‘pOHOMI/II/I C HpI/IMeHeHI/IGM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/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
b1.0.37-3.1 | O6yuarommiics  ne | OGyuaromiics 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  XHMMUE-
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 3aKOHBEI 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
OomMOKaMd ¥ OT- | MOJIHOTBI U TOYHO-
JIeNbHBIMH  TPO0e- | CTH
JamMu
51.0.37 OOyuaromuiics He | OOyuaromuiics OOyuaromuiics OOyuaromuiics
v.1 yMeeT  caMocCTosi- | 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; WCIONB30BaTh | paTypoil; HUCIOJb- | pOM; MCIOIb30BaTh | pOM; HCIOJIL30BaTh
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
51.0.37 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-
HUA 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

o0opymoBaHuEeM U
MOCYI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOO0B
dHaJInu3a

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

TunoBble KOHTPOJIBHBIE 33JJaHUS U MaTepuaibl, HEOOXOUMBIC ISl OLICHKH 3HAHUHM, YMEHUN U
HABbIKOB, XapaKTepU3YIOMX O0a30BbI 3Tanm (OpMUPOBaHUS KOMIETEHIIMH B MpPOLIECCE OCBOEHUS
OIIOII, comepxarcs B y4eOHO-METOANYECKUX pa3paboTKax, MIPUBEIEHHBIX HUXKE.

1. Xumus HeopraHuyeckas M aHaJIUTHYecKas [DIEKTPOHHBIN pecypc] : METOOUYECKUE yKa3aHUs

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIIMHE I CTYJEHTOB arpOHOMUYECKOoro (akynbrera /

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-

Hou cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2. Xumus HEOpraHWUYECKas U aHAJTUTHYECKAas : METOJAMYECKUE YKa3aHUs K TaOOpaTOPHBIM 3aHSTH-
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. :loctym u3 nokansHO#M ceTn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

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

B nganHOM paszenie METOIMYECKHE MaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLEHUBAHUS 3HA-
HHM, YMEHHI, HABBIKOB M(UJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XUMUS HEOPraHMYECKasl U aHa-
JIMTNYCCKaAg», HpI/IBeI[eHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy nu3 I/ICHO.HI:ByeMBIX BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIN 00YyJarOIUXCsl.

4.1. OueHovHble cpeacTBA 1JIs1 NPOBeAeHUS TEKYIIero KOHTPOJIsi, B TOM YHCJIe B Ipolecce Mpak-
THYECKOM NMOArOTOBKH

4.1.1. Otuer o 1a0opaTopHoOii paboTe
OtyeT 1o 1abopaTopHO paboTe MUCIIOIB3YETCS JIs OIICHKHA KaueCcTBa OCBOCHUS 00yJaroNIuMCs
OCHOBHOH Mpo(hecCHOHATBFHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkaHue u Gpopma oTdeTa mo JIabopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHHAX K Jia-
6oparopHbM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
70 CBEIICHUS 0OYyJaIONINXCS B HaYaJle 3aHITHH.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
Bomnpocs! k maboparopHoii padbote WHJUKATOpa KOMIe-
TEHIUU
1. 1. Yto Ha3bIBaeTCS KOMILIEKCOM? WJI-lonk1 Mcenons3sy-

2. CchopmynupyiiTe HOHATHE OKUCITUTENS. €T OCHOBHBIC 3aKOHBI

5. Yto Takoe auraHyg?
6. UTo Ha3LIBAIOT KOHCTAHTOH HECTOMKOCTHA KOMILIEKCA?
7. YTo Takoe MeTo/1 JIeKTPOHHOro Oananca?

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. €CTCCTBCHHOHAYYHBIX
4. IIpuBeauTe npUMeEpbl MEKMOJIEKYJIAPHBIX U BHYTPUMOJIEKYJIApHBIX | AUCLUILIMH - JJIsg - pe-
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM. MICHASA  CTAHAAPTHBIX

3aja4y B o0iactu ar-
POHOMHUM C TMPHUMEHE-
HUEM UH(POPMAIMOH-

8. @aKTOPHI BIMUSAIONIME HA CMEIIEHUE XMMUYECKOTO PaBHOBECHUSA? HO-
KOMMYHUKAalIUOHHBIX

9. IlpyHIMI TUTPUMETPUUECKOTO aHAJIN3A. -
TECXHOJIOTHHU

10. TTpyHIMI rpaBUMETPUYECKOTO ONPEICTICHHUS.

OTyeT OLEHUBAETCSA MO YCMOTPEHUIO MPENOAABaTENs OLEHKONM «OTIUYHO», «XOPOLIO», «YIO-
BJIETBOPUTENIBHO», «HEYJIOBIETBOPUTEIHLHO» WM OLIEHKOM «3a4TeHO», «HE 3a4TeHO». OlLeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM JIJIs
MOJIOKUTETBHBIX OIICHOK («OTIMYHO», «XOPOIIO», «yJAOBICTBOPUTENBLHO»). OIeHKa 00bIBIETCS 00Y-
YaoLEMYCsl HEIOCPEICTBEHHO ITOCIIE CIaYl OTUYETA.

HIkana Kpurtepumn oneHuBaHusi

- - U3JIOKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;

- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 OOOCHOBATH CBOM CYKJCHUS MIPH OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;

- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIHA.

O1LeHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOAMUMBIX TEOPETUUECKUX 3SHAHUH;

O1ueHKa «HeE 3aUTEHO» -
- I[OHyH_IeHBI OH_II/I6KI/I B onpe;[eneHHH IIOHATHUHN W OIIMCAHUN

XUMHNYC-
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YeTHBIE 3a0a4H;

CKHX3aKOHOB, SIBJICHUH U IMponeCcCOB, HCKAKCH UX CMBICJI, HC PCUHICHBI pac-

- HE3HaHHME OCHOBHOTO MarepHajga ydeOHOM NporpaMMbl, JOITYCKAIOTCS
rpyOble OUIMOKH B U3JI0KEHHH, B HATMCAHUH YPABHEHUH peaKkIuil.

4.1.2. TectTupoBanue

TectupoBaHue UCTONB3YETCS Ul OLIEHKM KaueCcTBa OCBOEHHUS OOYyYaroOLIMMCS OCHOBHOHM MpO-
(beccroHanbHON 00pa3oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM IUCLHUILIMHBL.
Tect npencraBnser cob6oil KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33aHUMN, MTO3BOJISIONIMNA YIIPOCTHTD IPO-
LeAypy U3MEpEeHMsl 3HaHUM M yMeHMH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUs C
(bopMyIHPOBKOW BOIIPOCOB U MPENJIOKEHUEM BBHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-
aHTOB OTBETOB.

Or11eHOYHBIE CPEJICTBA

Kon 1 nammeHoBaHue

Ne | TumoBbie KOHTPOJIBbHBIC 3aIaHUs U (MJIM) HHBIC MaTepHaIbl, HCOOXOIUMbIC IS

/Tl | OLIEHKH 3HAHWH, YMEHH, HABBIKOB U (MJIM) OIBITA ACATCILHOCTH, XapaKTePH3y- HHARKATOPA
FOIIUX C(HOPMHUPOBAHHOCTDh KOMIICTECHIIMIA B IPOIIECCE OCBOCHHS TUCIMILTHHBI KOMHeTeHILIH

1. 1. Kakue snekTpoHHBIE KOH(UTYpalMu B aToMe peanu3oBaTh HeBO3- | M/I-1lomk-1
moxHo: 1) 1p?, 2) 2p’, 3) 3s%, 4) 3f2, 5) 3d°, 6) 4s°: Hcnons3yeT OCHOB-
a)l, 2, 3,6; HBIC 3aKOHBI eCTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2, 4,6; JUCLMIUIMH I pe-
r)3,4,5,6. LIEHUS] CTaHJIAPTHBIX

2. Hemeraminyeckue CBOMCTBA y 3JIEMEHTOB A TPYIIIT yCHUIMBAIOTCS:

a) clieBa HaNpaBo M B TPYINIIaX CBEPXY BHU3;

0) cripaBa HaJIeBO U B IPYIIaX CHU3Y B BEPX;

B) CIIpaBa HAJIEBO U B IPYMIIAaX CBEPXY BHU3;

T) CJIeBa HANPaBO U B IPYIIaxX CHU3Y B BEPX.

3. DHeprust HOHU3AIMHU 3JIEMEHTA — 3TO KOJIMYECTBO SHEPTUH, KOTOPOE:
a) BBLIGISACTCS NPU MPEBPALICHUH MOJI0KUTEIBHO 3apsDKCHHOTO MOHA B
HEUTpAIbHBIN aTOM;

0) HeoOXO0AMMO 3aTPaTHTh JUIS MPEBPAIICHUS HEHTPAIBHOTO aroma B
MOJIOKUTEIFHO 3apsHKEHHBIN HOH;

B) BBIJICIISICTCS IPU MPEBPALICHUH HEUTPAILHOTO aTOMa B MOJ0KUTEIb-
HO 3apsiKEHHBIN UOH;

T) MOJIy4YaeTcs MPH NPEBPAIICHUH TOJI0KUTEIBHO 3apsDKCHHOTO MOHA B
HEUTpAJIbHBIN aTOM.

4. XuMudeckas CBs3b B MOJIEKyJIax Opoma U OpOMOBOAOPOAA OTJIMYA-
FOTCSL:

a) CMELICHUEM 3JICKTPOHHOM Maphbl K aTOMy € OOJIBILEH 3JIEKTPOOTpHUIIa-
TEJIHOCTBIO;

0) YMCIIOM 3JIEKTPOHOB, IPHHUMAIOLINX Y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJCHTHBIX 3JIEKTPOHOB y aTOMOB BOAOPO/Ia U OpoMa;

T') YUCIIOM OOIIHX JICKTPOHHBIX Tap.

5. Ha Bo3ayxe HIeTOYHBIE METAJUIBl OBICTPO OKHUCISIOTCS, OATOMY HX
XPaHAT:

a) TIO/1 CJIOEM PacTUTEIHLHOTO Maca;

B) IOJ1 CJIOEM 3THJIOBOTO CIIHPTA;

0) Mo coeM Ba3eIMHOBOTO Macia;

r) B atMoc(epe aproHa.

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

a) CBOICTBA HE M3MEHSIOTCS, TaK KaK BCE BEIIECTBA — TUAPOKCUIBI Me-
TaJUIOB OTHOTO NepHOa;

0) OCHOBHBIC CBOMCTBa yCWJIMBAIOTCS, TaK KaK yBEIMYHBACTCS YHCIIO
THPOKCOTPYIIIT;

3a7a4 B 00JacTH ar-
POHOMHH C TIpHMeE-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHI
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B) CBOMCTBA U3MEHSIOTCS MIEPUOINYECKH, TAK KAK BO3pacTaeT 3apss sii-
pa atoma;

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

7. Uemy paBHa cymMMa BceX K03(p(QUIHMEHTOB B YpaBHEHUH DPEaKLIUU
TEPMaHUs CO CMEChIO a30THOM M XJIOPOBOJOPOAHOM (COISHON) KUCIOT?
O6pasyercs 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 yaoOpeHue Boiaenuiics Oypeiid ra3. [lpu meficTBum mienodun
OLIYHIAJICS 3aMax HalaTbIpHOTO cnupTa. JlanHoe yo0penue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMuI;

I') aMMHa4Hasl CeJIuTpa

9. C HauMeHbIIEH CKOPOCTHIO MTPOTEKAET PEAKIUS MEKIY:
a) Jkene3HbIM TBo37ieM U 4%-HbIM pacTBOpoM CuSOy;

0) xene3Hou cTpy)kor u 4%-ueiM pacTBopoM CuSOy4;

B) Jkesie3HbIM rBo3zieM u 10%-ubiM pactBopoM CuSO4;

r) s)kene3Ho cTpyxkor u 10%-ubiM pactBopoM CuSOs4.
10. Psn, He coneprkamuii d-3J1€MEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanmii, kpeMHHH, pocdop, Xpom;

B) JK€TIe30, MapraHell, XJop, OpoM;

') HATPUH, ATIOMUHUHI, cepa, XJIOop.

11. Cxonpko MoJIeli THAPOKCHIA KAl HEOOXOJUMO B3SITh, IS IPUTO-
ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakotii pactBop Oynet HazbiBaThes 1-MomnsipHbIM (1 M.):
a) Eciiu 1 mosb BenecTBa conepkutces B 1 1 pactBopa.;
6) Ecau 1 moub BemmecTBa coaepskutcst B 1000 r pacTBopuTens;
B) Ecniu 1 monb BemectBa cogepxkutcsa B 100 T pactBopa;
r) Ecnu 1 mons BenectBa coaepxutcs B 1000 r pacTBopa.

[To pe3ynbTaram Tecta 00ydaromEeMycsl BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILIO», «yJIOBIIE-
TBOPHUTEIBHO» WU «HEYIOBJICTBOPUTEIHHO.

Kpurepun orenuBanus orsera (Tabi.) TOBOIATCS IO CBEICHUS 00YyJArOIIUXCS A0 Havyala TECTH-
poBanus. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

Likaa (%o apamsz oTseron
OneHka 5 (OTJIHMYHO) 90-100
Orenka 4 (xopo1io) 70-89
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) meHee 50
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TecToBbI€ 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKa3aHUSIX:
XUMUSA HEOPraHUYECKasi U aHATUTHYECKas [DJIEKTPOHHBIN pecypc] : METOJAMYECKUE YKa3aHUs JJIs ca-
MOCTOSITEIBHONH pabOThl MO AWCHHIUIMHE ISl CTYJSHTOB arpoHOMUYEecKoro (akyiabTera / COCT.
A.H. Tlokarunosa, T. A. Ilanoga, E. C. Ilectpukosa ; FOxno-Ypanbckuii 'AY, UHcTUTYT arposkosno-
run .— Muacckoe: IOxHo-Ypansckuit 'AY, 2020 .— 44 c. — loctyn u3 nokanbHOM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.2. [Ipouenypsbl U OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU

4.2.1. 3auer

He npenycmoTpeH y4eOHBIM IJIaHOM

4.2.2. IKk3amMeHn

DK3aMeH sBisieTcs (POPMOM OIEHKH KayecTBa OCBOCHHS OOydYaronmuMcsi OCHOBHOUM mpodeccro-
HaJTBHOW 00pa30BaTENBHOM MPOTPAMMEI 10 pasenaM AUCHHUILTUHEL [lo pe3ynpTaTam sk3ameHa oOyda-
FOILIEMYCSI BBICTABIJISIETCS] OLIEHKA «OTIUYHO», «XOPOILIO», «yAOBIETBOPUTEIBHO» WA «HEYJOBJIETBOPHU-
TETBHOY.

OK3aMeH N0 JUCUUIUIMHE IPOBOJNUTCA B COOTBETCTBUM C PACIIUCAHUEM MPOMEXKYTOYHOM aTTecTa-
LIMU, B KOTOPOM YKa3bIBAE€TCS BPEMs €r0 IIPOBEAEHUS, HOMEP ayAUTOPUH, MECTO IIPOBEAEHUS KOHCYJIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a Takke Ha oduiu-
AJBHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHMM IJisi MTPOMEKYTOUYHOW aTTecTalvy 00ydaroniuxcs ycTaHaBiIMBaeTcs pabo-
Yeil mporpaMMoi AUCHUIUIMHBI U JJOBOJUTCS 0 CBEICHUS O0YUaIOIIMXCs B HaYalle CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MPaBUIIo, Jektopamu. C paspenieHus 3aBeayroniero kaheapon Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH MPENojiaBaTenb KadeAphl, MPUBICUCHHBIA I MTOMOIIN B TMpUEME
JK3aMeHa. B cimydae OTCyTCTBUS BEIyIIEro IpemnojaBareliss SK3aMEH NMPUHHUMAETCS MPErnojaBaTeseM,
Ha3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHE Ha SK3aMeHe mpenogaBareneil ¢ Ipyrux kadeap 0e3 COOTBETCTBYIOIIETO pacio-
PSDKEHUSI PEeKTOpa, MPOpPEKTopa Mo y4yeOHOW M BOCTIUTATENbHON paboTe WIIM 3aMECTUTENs TUPEKTOpa
HNHuctutyTa 1o yuebHoM paboTe He AOIMyCKaeTCsl.

s mpoBefieHust SK3aMeHa BeAyLIUi MpenojaBaTeb HaKaHyHE MOJIy4aeT B CEKpeTapuare Iu-
peKTOopaTa 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOPAsi BO3BPAILAETCS B CEKpETApUaT MOCIe OKOH-
YaHMsI MEPOIIPUATHUS B ACHD ITPOBEIECHUS IK3aMEHA WIH YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI NMPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJIE, MO0 B BUJAE TECTUPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIECHHON (hOopMe B COOTBETCTBUH C YTBEp-
XKJICHHBIMU Kadeapoll SK3aMEHAIlMOHHBIMU BONPOCAMH W YTBEP)KIAIOTCS 3aBenyIoUM Kadeapoil
eXeroJiHo. B Ouiere cogepkutTcst 2 TEOPETUUECKUX BOIPOCA U 3a/1a4a

DK3aMeHaTOpy MPeIOoCTaBIIAETCS IPaBO 3aJaBaTh BOMPOCH CBEPX OUJIETa, a TaKkKe MOMUMO TEO-
PETUYECKUX BOIIPOCOB JaBaTh JIsl PELICHUS 3a/1a4d U IPUMEPBI, HE BBIXOJIAIIUE 32 PAMKH MPONUEHHOTO
Marepuania 1o u3y4aeMoi AUCIUIUIMHE.

3HaHUs, YMEHHMS W HaBBIKM OOYYArOIIMXCS ONPEACISIOTCS OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTENIBHO», «HEYJOBIETBOPUTEIHLHO» U BBICTABISAIOTCA B 3a4E€THO-IK3aMEHAI[MOHHYIO Be-
JOMOCTh 00y4arolierocs B ACHb IK3aMeHa.

[Ipu npoBeeHNH YCTHOTO K3aMEHa B ayIMTOPUU HE JOJKHO HaXOIUThCs Oojee 6 o0yyaronux-
Csl Ha OJAHOT'O IIpenoaaBaTels.

[Ipu mpoBeZeHNH YCTHOTO 3K3aMeHa 00ydJaroliuiics BHIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B CIIy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems skx3aMeHa oOyuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JMCUMIUIMHBI, CIIPAaBOYHONH M HOPMATHUBHOM JIMTEPATYpOH, IPYTUMHU MOCOOUSIMH U TEXHUYECKUMHU
CpElCTBAMM.

Bpemst moAroToBKM OTBETa MpU clladye K3aMeHa B YCTHOW (hopMe JTOHKHO COCTaBJISTh HE MEHEe
40 MuHYT (TI0 J)KEJTAaHUIO 00YYarOMIErOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.
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OOyuaronuiicsi, UCTIBITHIBAIOIINI 3aTPyIHEHHUS MPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
ousieTy, UMeeT MpaBo Ha BEIOOP BTOPOro OMIIeTa C COOTBETCTBYIOIIUM MPOJIEHHEM BpEMEHH Ha MOJro-
TOBKY. HpI/I OKOHYATCJIIbBHOM OILICHMBAHHWU OTBECTA OLI€CHKA CHMXXACTCS Ha OAUH 63.)1)1. Bbmaqa TPETHETO
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromuiicss SBUICS HA 3K3aMEH, W, B3SB OHMIIET, OTKA3aJICs OT MPOXOXKICHUS aTTeCTaIluN
B CBSI3U C HEMOJTOTOBIIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLICHKA «HEYIOBIETBOPUTEIb-
HO».

Hapymenre aucuMIINHBI, CIUCHIBAHHE, HCIOIb30BaHHE OOYYaIOIIMMUCS HEpa3pelleHHBIX Iie-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTUYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciiyuae HapyiieHusi 3Toro TpebOoBaHHUs MPENoAaBaTeib
00s13aH yJIaIuTh 00YYaroIIerocs U3 ayIMTOPHH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIIBHO.

BricTaBiieHHE OLICHOK, ITOJIyYEHHBIX IIPU IMOJBEACHUH PE3YJIbTATOB IIPOMEKYTOUYHON aTTECTAlUH,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJOMOCTh MPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
AaBaTCJIn HCCYT MEPCOHAIbBHYIO OTBETCTBCHHOCTD 3a CBOCBPEMCHHOCTb U TOUYHOCTH BHCCCHU A 3ammceu o
pe3ynbTarax MpoOMeKyTOYHON aTTecTallii B 3a4€THO-3K3aMEHAIIMOHHYIO BEJJOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTCsl B 3a4€THO-3K3aMEHAIMOHHOW BEJOMOCTU CJIIOBAMH «HE SIBUJI-
CsD».

I[J'I}I 06yqa101u1/1xc;1, KOTOPLIC HC CMOTJIM CAATh 3K3aMCH B YCTAHOBJICHHBIC CPOKH, yHI/IBepCI/ITeT
YCTaHABIIMBAET MEPHOJ JTUKBUJIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpemnojaBareny, NpUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTHh HE MEHee 2-X JIHel, Korjga oHu OyIyT MpUHUMATH 3a10JKeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘IaIOH_II/IMC}I, MOKa3aBIIMM OTJIHWYHBIC U XOPOIIHEC 3HAHUA B TCUCHUC CEMCCTPA B XOAC IMOCTO-
STHHOTO TEKYIIETr0 KOHTPOJISl yCIeBA€MOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAS OIEHKa J0-
CpOYHO, T.C. 663 caadyu 5K3aMcCHaA. OI.[GHKa BBICTABJISIETCA B 3K3aM€HaHHOHHBIﬁ JJUCT UJIU B 3a4Y€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " Jinla C OrpaHU4YCHHBIMHU BO3MOKHOCTAMH 3J0POBbA MOTI'YT CAaBAThb 3K3aMCHBLI B
MEKXCECCHOHHBINA NEPUOJ B CPOKHU, YCTAHOBIIEHHBIE UHAUBUAYAIbHBIM YUeOHBIM IMJIaHOM. MHBaNuIbl U
Jira ¢ OrpaHuv4CHHBIMU BO3MOKHOCTSAMU 310POBbA, UMCIOINEC HAPYIICHHUA OIIOPHO-ABUIATCIIBHOI'O all-
mapara, JOMYCKalOTCd Ha AaTTeCTAllMOHHbIE UCHBITAHUS B  COMPOBOXKJIEHWU  aCCHUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa nmpoBefeHHs] TPOMEXKYTOUHOM aTTecTalluu JIsl 0COOBIX cilydaeB u3ioxeHa B «Ilo-
JIOKEHUH O TEKYIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEXYTOYHOH aTTecTalMu OO0YyYarolmuxcs I0
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsl» ®I'BOY BO 0xHo-Ypansckuii [AY

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
No MHJUKATOpa KoMIIle-
DK3aMeH
TEHI[UHU
1. [Tepunonnueckwuii 3akon [I.1. Menneneesa. CoBpemennas ¢opmynaupos- | MJI-1onk-1 Criocoben
Ka 3aKOHA. 3HAUYEHUE TNEePUOJUYECKOT0 3aKOHA JIJIsl XMMUHU. HCITOJIL30BaTh OC-
2. [TonsTHE XMMHUYECKON TEPMOAMHAMUKH. TepMOIMHAMUYECKUE CUCTE- HOBHBIC 3aKOHBI
MBI €CTECTBEHHOHAYYHBIX
3. Tennossie 23 PexTh peakiuii. IHTATBIUSI cCUCTEMBI. 3akoH ['ecca AVCLMIUINH JJIs pe-
4. CBobopHas sHeprus I'nboca kak GyHKIUA cocTosHus BemecTsa. AG, HICHKS CTAHIAPTHBIX
KaK IPUYMHA TPOTEKAHUS CAMOIIPOU3BOJIBHOM PEaKIIHii. 37124 B 0bacTy ar-
5. CoBpeMeHHas MOJIE/b COCTOSHUS JIEKTPOHa B aToMe. KBaHToBEIE upc- | POHOMHH € IIPHME-
A HEHUEM HH(OpMAIIH-
" OHHO-
6. [TpuHIIUTIBI 3aMTOTHEHUS YJIEKTPOHHBIXOpOHUTANIEl aTOMa B OCHOBHOM
. KOMMYHHUKAITUOHHBIX
cocrossauy: npuniun Ilaynu, npasuno XyHaa, npasuiio KiedkoBckoro. -
N 9 N TEXHOJIOTHI
DJIEKTPOHHBIE EMKOCTH OpOUTANICH, YPOBHEH M MOTyPOBHEH.
7. THnel XUMHYECKUX CBI3€EH: KOBAJICHTHAS, HOHHAS, METAJNINUECKAs, BO-
JOpOHAsI.
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8. XapakTepuCTUKa CBsI3€i: 3JeKTPUUECKUE AUTOIbHBIE MOMEHTHI, A(-
(eKTHUBHBIE 3apsi/ibl aTOMOB, HAIIPABJIEHHOCTh U HACBIIIICHHOCTh, SHEP-
TUsl U JUIMHA CBSI3HU.

9. Omnpenenenne NOHATHS «KOMIUIEKCHBIE COeMHEHUs». OCHOBHBIE MOHS-
THsI KOOPAVMHALMOHHON TEOPHUH.

10. Baxuelinme TUIIbI KOMIUIEKCHBIX COCIMHEHU.

11. [TpuauHbI 00pa30BaHUs BOAHBIX PACTBOPOB. [ OMOTE€HHEIE U Te€TEpOTeH-
HBIE PAaCTBOPBI.

12. OnekTposnThl. CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

13. I'maponus coneit. Tunsl rugponnsa.

14. [Tonsartue o ckopocTu XxumMuueckon peakunu. OCHOBHbIE (DaKTOPHI, BIH-
SIOIIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

15. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOU peakluu oT Temneparypsl. [Ipea-
CTaBJieHHE 00 PHEPTUM aKTUBAILMH, SHEPTeTHYECKOM Oapbepe U mepe-
XOJIHOM SHEPIreTUYECKOM KOMILIEKCE.

16. Kunernueckas konuenuus paBHoBecusi. Koncranra pauoBecus. Cme-
[ICHUE PAaBHOBECHS TPU U3MEHEHUH KOHIICHTPALIUU, TEMIIEPATypPhl U
nasienus. [Ipunmun Jle-1llarenbe.

17. OO0m1as xapakTepucTHKa 31eMeHToB rpynmsl [A. Bogopoa (130Ttomsl,
noytydeHue, Gu3ndecKue ¥ XUMHIECKHE CBOMCTRA).

18. Bona, reomerpus v CBOMCTBa €€ MOJIEKYJIbl. XMMUUYECKHE CBOMCTBA BO-
abl. Bona kak pactBopurens. Bojga B CEIbCKOM X0351UCTBE

19. XUMHYECKUE CBOMCTBA HIEIOYHBIX MeTauioB. Kanuii kak 31emMeHT nu-
TaHus pactenuid. Kanuiiaeie ynoopenus.

20. Ddusnyeckre 1 XUMAYECKUE CBOMCTBA KAIbIUA U Maraus. MIx Onosoru-
YECKOE 3HAYCHUE

21. Ou3nYeCcKue ¥ XUMUIECKHE CBOMCTBA 3JIEMEHTapHOTO Oopa.

22. Kucnoponnbie coeqnuenust 0opa: OKCHa, OOpHast KHCIO0Ta, TOJIUKUCIIO-
TBI OOpa, UX COJIH

23. Pusnueckue 1 XUMHUYECKUE CBOMCTBA METAJUIMYECKOr0 AJIFIOMUHUS.

24. OKcubl ¥ THIPOKCUBI ATIOMUHHUSA, Pa3HOOOpa3ne UX CTPOeHus, aM(o-
TEPHOCTh ATUX COCAMHEHUN, PEaKIMK X B3aMMHOTO MPEBpaIlleHusl.

25. XUMUS HEOPTaHMYECKUX COCAUHEHHI yriiepoja: YriIeKUCIoro ra3a u
€ro MPOU3BOIHBIX.

26. 3HaueHUe COEAMHEHNUHN yIiepoa B celnbCKoM xo3siicTBe. KpyroBopot
yTaeposa B MpUpoje. IKOJOTHYECKHE aCTIEKThl XUMHUU yTIIIepoa.

27. Xumus coeUHEHUN KpeMHus. KpeMHe3eM, CHIIMKaThl U aTlOMOCHIINKA-
ThI KaK TOYBOOOPA3YIOIINE MUHEPAIBL.

28. Oco0eHHOCTH XMMUH TepMaHHUsl, 0JI0Ba U CBHHIA. [IpMeHeHne 3THX
3JIEMEHTOB U UX COEOUHEHNN. DKOJOIHUEeCKasi OIaCHOCTbL COEMUHEHUHN
CBHHIIA

29. XHUMHS MOJIEKYJIIPHOTO a30Ta.

30. XUMUS AaMMUAKa U €r0 IPOU3BOJIHBIX.

31. XuMHs OKCHJIOB a30Ta, Q30THOM KMCJIOTHI M €€ COJICH.

32. docdop, atoTpoIHbIe MOAUPUKAINH, PU3NIECKHE U XUMUYECKHE
CBOWCTBA MOJIEKYJIIpHOTO (hochopa.

33. OpTtodocdopHas kucnora u ee conu. 3HaueHue pocdopa Kak 37eMeHTa
nutanus. PocdopHeie ynoOpeHusl.

34. ®u3nyYeCcKne 1 XUMUYECKHE CBOMCTBA KUCIOPOJa. DKOJIOTUUYECKAS POIIb
KHCJIOpOJIa M 030HA aTMOC(hEpHI.

35. CoenuHeHUs cepbl ¢ BOJOPOIOM U KUCIopoaoM. CepHas KUCIIOTa,

CyJb(aThl.
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36. CepHHUCTBIN Ta3, CepHUCTAs! KUCIOTA, CyIbPuUTh. CepoBOIOPOJI U MOJIHU-
cyJbQaHbI.

37. DIJIEKTPOHHOE CTPOEHUE ATOMOB IaJIOT€HOB ¥ 3aKOHOMEPHOCTH U3MEHE-
HUS CBOWMCTB raJioreHoB B noarpynne. Coequaenus Gpropa.

38. XnopoBogopon, coisHas kucinora. CoequHEHHs XJI10pa ¢ KUCIO0POIOM U
UX CBOMCTBA.

39. Xumusi 6J1aropoAHBIX Ta30B (CTPOCHUE aTOMOB, OCOOCHHOCTH XHUMHUYE-
CKUX U (PU3UYECKUX CBOMCTB).

40. CeMeicTBO Kelle3a U UX XMMUYECKHUEe CBOMCTBA.

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

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

43, XuMHsI MU U €€ COeAMHEHUMN (OKCUIbI, TUAPOKCHUIBI, COJIH).

44, IIpenMer, 3aa4M U 3HAYEHUE AaHAUTUTUYECKOW XUMHUH.

45. Knaccudukanust MeTo10B aHaAIIK3A.

46. TOYHOCTH AHATTMTUYECKUX ONPEACICHUN

47. TeopeTnyeckre OCHOBBI aHAJTUTUUECKON XMMHUHU: 3aKOH JCHCTBYIOIINX
MacC.TEOPpHUsl NEKTPOJIUTUUECKONU TUCCOIUALIMHI, TPOTOJIUTHYECKAs
TEOpHsL.

48. XUMHUYECKOE paBHOBECHE B T€TEPOreHHBIX cuctemax. [1P, ero mpume-
HEHUE.

49. CriocoObI BeIpaKeHUSI KOHIIEHTPAIIMU PACTBOPOB: MIPOIIEHTHAS, MOJISIP-
Hasl, HOPMAJIbHAsI, TUTP, MOJISIIbHAsL KOHLIEHTPALUU.

50. OCHOBBI rpaBUMETpUYECKOT0 aHanu3a. CyTh MeTO/1a, MPUMEHEHHE,
ycnoBus npoBeaeHus. OcaxmaaeMas U TpaBUMeTprueckas GOpMEI.

51. ITogroroska BemecTBa K rpaBuMeTpudeckomy aHanusy. Hasecka. Ile-
PEKpUCTAIUIN3ALINSL.

52. PacTBOopeHue u ocaxxeHne B TpaBUMETPUH.

53. OuiIbTpPOBAHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BEIUMCICHUS B IPaBU-
METPHH.

54. OCHOBBI TUTPUMETPUUYECKOTO aHaln3a. CyTh, MPUMEHEHHE, YCITOBUS
MIPOBEICHMUSI.

55. PacTBOpBI B THTPUMETPHH.

56. Knaccudukanmst metonoB TutpuMeTpun. CyTh KaXI0H TPYIIIBI METO-
JI0B.

57. OO1u1re mpreMbl THTPOBAHUSI.

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

59. KpuBble TUTpOBaHMSI, X TIOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.

60. WMHukaTophl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHAMKATOPOB.

61. XapakTepucTUKa METOJI0B KOMILNIEKCOHOMETPUH.

62. OCHOBBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX METOA0B aHanu3a. Kiac-
cuuKalys STUX METOJIOB.

63. XapakTeprucTUKa NEPMAHTAHATOMETPUH, HOJIOMETPUHU U XPOMATOMET-
pumn.

64. XapakTepruCcTHKa METOJIOB OCAXKICHHUSI.

3amaun I DK3aMeHa
1. B kakoM o0beMe BOJHOTO pacTBOpa xJiopuaa Kaius ¢ MmaccoBoit goneit | M/1-1onk-1 Ciocoben

10% conepsxurcs 2,5 v KCI1? ITnotHocTs pactBopa 1,063 r/em>.

HCIIOJIB30BaTh OC-
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Omnpexnenute MOJSPHYIO KOHIEHTPALIMIO PACTBOPA, MOJIyUYEHHOTO PH
pactBopeHuu cyibdara HaTpus maccou 42,6 T B Bose maccoit 300 r, ec-
JIM IUNIOTHOCTH MOJTYYEHHOI0 pacTBopa pasHa 1,12 r/mi.

Kak noBnusieT yMeHblIIEHNE 1aBICHNs HAa pABHOBECHE B PEAKIIMAX:
a) N204 — 2NO; 6) 2NO + Oz — 2NO: B) 3Fe203(x) + CO(r) —
2Fe304(k) + CO2(1)?

K pactBopy maccoii 250r, MaccoBasi 10J1s1 COJIM B KOTOPOM COCTaBIISIET
10%, npununu Boay o0béMoM 150mi. [IpyuHSB MIIOTHOCTH BOABI PaBHOM
11/Mm11, onpeieTuTe MaCCOBYIO JOJIIO0 COJIM B IIOJYYEHHOM PacTBOPE.

[Tpu onpenenéHHBIX YCIOBUAX PEAKIIUS XJIOPOBOIOPOIA C KHUCIOPOAOM
apasercs obpatumoii: 4HCI(r) + Ox(r) — 2Cly(r) + 2H,0(r), AH= -
116,4x]/Ix Kakoe BnusiHEEe Ha paBHOBECHOE COCTOSTHHE CHCTEMBI OKa-
KYT: a) yBEeIMUYCHHE AaBJICHUs; O) MOBBIIIEHUE TEMIIEPATYPHl; B) BBE-
JIEHUE KaTaJn3aTopa.

MeToaoM 3JeKTPOHHOTO OaslaHca 1moaoepuTe KodQPHUIIMEHTHI B CXEMe
OKHCIHUTENBHO-BOCCTaHOBUTENRHOM peakiuu: Nal + NalO3z + HoSOq4
—D + NaxSO4 + H,0

[TonydyeHHOE ypaBHEHHE MEPENUIINTE B MOHHON M COKPAIIEHHOW HOH-
HOM popmax. HazoBute komiekcHbie coenuuenus: a) [CrPO4(NH3)s];
6) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) Fes[Fe(CN)sl3; 1)
[Pt(NH3)4](NO2),2. Onipeenute cTeleHr OKUCIEHUS KOMIUIEKCO00pa3o-
BaTeJIEH B COCIUHEHUIX.

HaiitTn MossipHy10 1 HOpMaJbHYIO KOHIIEHTpauto 10%-Horo pacTtBopa
HNO3 (nnotHocTs pactBopa 1,05 r/min).

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpPaBHEHUS T'MIPOJIN3a HUTpaTa
AIIOMHMHMS U aLeTaTa HaTpusl. Y KaKUTE PEAaKIUIO CPENBI B paCTBOPE
cosu. Hanummre BolpaskeHUs U1l KOHCTAHTBI THAPOIN3a

10.

Kaxkue 13 nmepeyncieHHbIX BEMIECTB U 32 CUET KaKUX JIEMEHTOB MPOSIB-
JISIOT OOBIYHO OKUCIIUTEILHBIE CBOMCTBA U KaKHE BOCCTAHOBUTEILHEIE?
VYka3zarb T€ U3 HUX, KOTOpPbIE 001a1af0T OKUCITUTEIBHO-
BOCCTAHOBUTENILHOM ABOMCTBEHHOCTHIO: NH3, HoSO4, MnO7, KMnOy,
HNO;, KoxMnO4, HNO3, H>S, H>SO:s.

11.

OHpeI[eJII/ITB TCPMOANHAMHNYCCKYIO BO3BMOXKXHOCTL Pa3JIOKCHUS IPpU
KOMHATHOM TeMmnepaType cienyromux Bemects: a) NHaNO3(T) =
N>O(r) + 2H20(r) 6) (NH4)2COs3(1) = 2NH3(1) + CO2(1) + H2O(T)

12.

O6pa3er u3BectHsika Maccoi 0,5 00paboTanu CONTHON KHCIOTOM, IPH
3TOM BBIJIETWIIOCH 75MIT yIIIeKUCIIOro ra3za. OnpeaenuTe MacCoBYIO J10-
710 KapOOHaTa KaJbllKs B TAHHOM 00pasIie M3BECTHSIKA.

13.

CocTaBUTH OJICKTPOHHBIC rpa(bnqecxne q)OpMy.HBI atoMma Br u nona
Al3+A

14.

OmnpenenuTe MOISIPHYIO KOHIICHTPAIMIO PACTBOPA, MTOTYYEHHOTO IIPH
pacTBopeHuu cynbdarta HaTpus Maccoit 42,6r B Boge maccoit 300r, ecnu
MJIOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12r/m.

15.

B Bone maccoit 400r pactBopuiiu cepoBo1opoa 00bEMoM 12mi (HOp-
MasbHbIe yciaoBus). Onpenennure MacCoBYIO JOJI0 CEPOBOIOPOAA B pac-
TBODE.

16.

HaiitTu MossipHy10 1 HOpMaJbHYIO KOHIIEHTpauto 10%-Horo pacTtBopa
HNOj; (mnotHocts pactBopa 1,05r/mi).

17.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHUS THIPOJIN3a HUTpaTa
TIOMUHMS U alleTaTa HaTpus. Y KaXKUTE PEaKIHIO CPelibl B PaCTBOPE
cosiu. HanumuTe BhIpaskeHUs U1 KOHCTAHTBI THIPOJIH3a.

18.

Cxopoctb xumudeckoit peakuu 2NO(T) + Oz(r) = 2NOx(T) npu KoH-
neHTpanuax pearupyrommx Bemects [NO]=0,3momab/1 1 [O2]
0,15mos16/71 coctaBuia 1,2-10>momns/n-cex. HaiiTi 3HAUCHNE KOHCTAHTHI

HOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUIUIAH JJIs Pe-
IIECHUS CTAaHIAPTHBIX
3a7a4 B 00J1aCTH ar-
POHOMHH C TPUME-
HEHHEeM UH(OpMaLH-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHI
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CKOPOCTH pCaKIIUU.

19.

[Ipu cmemennu ra3000pa3HbIX BemecTB A 1 B mporekaeT xumMuueckas
peakuus: 2A + B =2C + JI. I3BecTHO, YTO Yepe3 HEKOTOPOE BpeMs I10-
CJIe Hayaja peakiiMy KOHIIEHTPAllUH BEUIECTB COCTaBUIIU: [A] =
2monb/1; [B] = 1Mmomnb/n; [C] =1,6 M0ab/11. BEIYHUCINTE HCXOMHBIC KOH-
LeHTpalunu BemecTB A u B.

20.

Haiitu nponienTHy!0 1 MossipHyto koHueHTpauuu 0,31 pactBopa H3PO4
(motHOCTH pacTBopa 1,01r/mn)

21.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS THIPOJIN3a HUTpaTa
MeaH U KapOoHaTa Kanusl. YKaKUTE PEaKIUI0 CPEIbl B pACTBOPE COIH.
Hanumure BblpaxeHus yIsl KOHCTaHThI THAPOJIN3A.

22.

PaccunTaiite 00beM pacTBOpa cepHOi KUCIOTHI (MaccoBast 1ot HaS04
8%, muotHOCTH 1,05 /M), KOTOPBINA MOTPEOYETCS AJISI MPUTOTOBIICHUS
pacTBOpa ¢ MacCcoBOM JoJiel cepHOi KUCIOTHI 2% o0bemoM 400 M
(mmorsocTh 1,01 /Mmm).

23.

B Boze maccoit 1000 1 pacTBopuiu cyabdar Kajaus KOJIUYECTBOM Belle-
CTBa 2 MOJIb. BpIUKCIINTE MacCCOBYIO JIOJIO PACTBOPEHHOT'O BELECTBA.

24.

K pactBopy cepnoii kuciaotsl oobemMoM 250 muit (MaccoBast osst HaS04
12%, nnotHocts 1,08 /M) npununu Boay maccoit 120 r. Paccuuraiite
MacCOBYIO JIOJIFO CEpHOM KHMCIIOThI H3yUYEHHOM PacTBOPE

25.

PaccunTaiiTe KOJIMYECTBO BEUIECTBA THAPOKCUA HATPHUSI, KOTOPBIN IMO-
TpedyeTcs Il MPUTOTOBJICHHS pacTBopa Maccoit 60 T ¢ MaccoBoit 10-
nen menouun 15%.

26.

K pactBopy conu Maccoii 250 r (maccoBas 1oas 10%) npunwin Boxy
o6bemoM 150 mit (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOMIO CO-
JI1 B IOJIYYEHHOM PacTBOpE.

27.

Omnpeznenute Maccy COJIM U MaccCy BOJIbl, KOTOPbIE TOTPEOYIOTCS ISt
OpUTOTOBIIEHHS pacTBopa oobeMoM 120 mit (ttotHOCTH 1,1 r/™MIT) €
MaccoBOH noJeit conu 15%.

28.

Kakoit 06beM pacTBopa ruapokcua kamus (maccoas noist KOH 12%,
moTHOCTH 1,11 1/Mut) Hago npuauTh K Boae Maccoit 500 r, 9To0sI 11o-
Jy4uTh pacTBop ¢ MaccoBoil noseid KOH 5%?

29.

XmopoBogopoa oo0bemMoM 5,6 1 pactBopuiu B Boje maccoit 500 r. Bei-
yucaute maccoByto noito HC1 B monydeHHOM pacTBope

30.

K pactBopy conu Maccoii 250 r (maccoBas 1oas 10%) npunuin Boxy
o6bemoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIONIO CO-
JI1 B IOJIYYEHHOM PacTBOpE.

31.

B Bone maccoit 400 r pacTBOpmIIA cepoBOIOpoa o0BeMoM 12 mit (HOp-
MaJbHbIe yciaoBus). OnpeneanTe MacCoBYIO 00 CEPOBOIOPO/A B MO-
JY4YEHHOM PacTBOpE.

32.

PaccuuTaiite maccy BOAbI U pacTBOpa C MaCCOBOM JIOJIEN XJIOpUJIA Mar-
HUs 20%, KOoTOopble MOTPEOYIOTCS I MPUTOTOBIICHUS PACTBOPA MacCon
300 r ¢ maccoBoit noneit MgCl, 4%.

[Ikana u KpuTEpUU OLIEHUBAHUS OTBETA 00YUAIOLIETOCS MTPEICTaBICHBI B TA0INIIE

HIkana Kpurtepun ouneHuBaHusi

- 00yYaroIuics MOJIHO YCBOMJI y4eOHBIN MaTepua;

Ouenka 5

II0JIb3YETCs TEPMUHOJIOTHUEH;
(oTIHMYHO)

KU CBSI3HOT'O OIHCAHMS SIBICHHUI U IMPpOLECCCOB;

28

- TIOKa3hIBaeT 3HAHWE OCHOBHBIX NOHSITHI JAUCHUIINIMHBI, T'PpaMOTHO

- TIPOSIBJISIET YMEHHUE aHAJTU3UPOBaTh U 00001maTh HHPOpPMAIHIO, HABHI-




- IEMOHCTPUPYET YMEHUE M3JIaraThb Marepuall B ONPEIEICHHOM JIOTnye-
CKOU MOCJIEN0BATEILHOCTH,

- TIOKa3bIBa€T YMEHUE WIUIFOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH MPUMEPAMHU;

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

- MOTYT OBITh JOMYIICHBI OHA—/IB€ HETOYHOCTH TPHU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporio)

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

- B YCBOGHHMH y4eOHOT0 Marepuasa JOMyIeHbl Ipo0ebl, He NCKa3UBIINE
ColeprKaHue OTBETA;

- B M3JI0’)KEHUH MaTepHaJla JONMYIEHbI HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJIHO WIA HENOCIEN0BAaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puaina, HO MoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPYIHEHMs WIN JOIYLIEHbI OIIUOKHU B ONPEICIICHUH MOHSI-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTOYHas C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH WU
HaBBIKOB, 00Oy4aIOLIUICA HE MOXET IIPUMEHUTh TEOPUIO B HOBOW CHUTya-
LIUU.

Onenka 2
(HEy1OBIETBOPUTEIILHO)

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

- 0OHapyXeHO HE3HAaHWE WM HEMOHWMaHWe OoJybllleld WM Haumboiee
BaXHOW YacTH y4eOHOT0 MaTepuara;

- JIOTYIICHBI OMIMOKK B OINpPENEICHUU TOHATHHA, TPH HCIOIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpOLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOTIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHIO NN, OTCYTCTBYIKOT COOTBCTCTBYIOIIHC
3HaHUsI, YMCHUS U HaBbIKH.

4.2.3. KypcoBoii npoekt/KypcoBasi padoTa

KypcoBoii mpoekt/kypcoBasi paboTa He PeTyCMOTPEHbI yueOHBIM 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







