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Pabouas mporpaMma JHCUMILTHHEL «XHMHS HEOPraHWYecKas H aHANMTHYECKAs» COCTABICHA B
COOTBETCTBHH C TpeboBanusmu PellepaTsHOro rocyapeTBeHHOTO 06pa30BaTeNnBHONO CTAaH/apTa BIC-
mero obpasopanus, yreepxaensoro [Ipukasom MunncrepcTsa obpasosanns u Hayku Poccuiickolt @e-
nepamrn 26.07.2017 . Ne 699. Pabouast mporpamma mpesiHasHaueHa [ TOATOTOEKH Gakaiaspa 1o

Hanpasnesnio 35.03.04 Arponomus, HampaBIeHHOCTE — CeIeKIUA B ceMeHOBOACTEO Ce/IbCKOX035ii-
CTBEHHBIX KYJIBTYP.

Hacrosmas pabouas mporpaMMa JIHCIIHIIIMHEL COCTABIICHA B PAMKAX OCHOBHOMN npodeccho-
HaMLHOH 0bpazopatenbHON nporpamMmel (OITOIT) u yunTeBaer ocofeHHOCTH 00YYEHHS NPH HHKIIO-
3HBHOM 00pa3oBaHiK JIHII C OrPaHAYCHHEIMH BO3MOKHOCTAME 310posks (OB3) 1 nHBAMHIOB.
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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEHHbIE C IJIAHUPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OITOIT

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo HampaBinenuro nmoarotoBku 35.03.04 ArpoHomus T0KEH OBITH MOATOTOBIICH K Pe-
MICHUIO 3aaa4dy HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTHU CJICAYIOLICTO THUIIA: MPONU3BOACTBCHHO-
TEXHOJIOTHYECKOM.

Heab nucuunmanHbl — cGOPMUPOBATH y OOYUAIONTUXCS 3HAHUS, IPAKTUYECKUE YMECHHS M HABBIKU
10 XUMHUU OOIIEeH, HEOPTaHUYECKON U aHATUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TTPOdHIIH-
PYIOITUX JTUCIMIUINH, 00€CTIeYnBaId TOHUMaHUE U OCBOCHUE METOJIOB aHA/IM3a M 3aKJIaJbIBaIN 0a3uc
JUTSL TIOCIIEYIOIIEH TPAKTHUECKON pabOThl B COOTBETCTBUU C OPMUPYEMBIMUA KOMITETECHITHSIMHU

3agauu AUCHMILIMHBI:
- MIOJIYUYUTh 3HAHUA IO TCOPCTUUCCKUM OCHOBAM XHWMHU HeOpFaHquCKOﬁ U aHAJIUTUYECKOU U CBOU-
CTBaM BaXHEHIINX XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX HEOPTaHHUUYECKUX
BELIECTB;
— Hay4MTb MPeICKa3bIBaTh BO3MOXHOCTh U HAMPaBJICHHUE MPOTEKAHUS XUMHUUECKUX PEaKIIHii;
— YCTaHAaBJIMBATb B3aUMOCBA3U MCXKAY CTPOCHUEM BCIICCTBA U €0 XUMHUYCCKUMHU CBOﬁCTBaMH,
— TI0JIb30BAaThCA COBPEMEHHOW XUMHYECKONM TEPMHUHOJIOTHEN;
— BBIpa0OTaTh YMEHUS IMOJB30BaThCA MPOCTEHIINM JIAOOPaTOPHBIM 000pYyIOBAaHUEM, XUMHUYECKOH TO-
CYJIOM U U3MEPUTENbHBIMU IPUOOpaMH;
— NO3HAKOMUTL ¢ OCHOBaMHU COBPEMCHHLIX MCTOAOB XMMUUYCCKOTO aHAJIN34;
— MPUBUTH HABBIKK PACYETOB U IIPUTOTOBJICHHS pACTBOPOB 33/1aHHOM KOHIICHTPAIIHH;
— JUTSL TIOJTyYSHHsI JOCTOBEPHBIX PE3YJIbTaTOB aHANIN3a, HAYYUTh CTATUCTHUYECKONW 00pabOTKe MOTydeH-
HBIX PE3yJIbTaTOB.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHH I

OIIK-1. CriocobeH pemath TUMOBBIC 33/1a4l MPO(HECCUOHATBHOMN IeATeTLHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3dKOHOB MATCMATHYCCKUX W CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

Kon n naumenosanue ®opmupyemsbie 3YH
WHAMKATOpa TOCTHIKE- 3HAHUSA YMEHUS HaBbIKU
HUSl KOMIETEHIIUH
N-lonk-1 Ucnons3yer | OOyuatomuiicss nomxen | Obydatonuiics nomkeH | OOyuatommiics 1071
OCHOBHBIE 3aKOHBI | 3HATh: CBA3b MEXKIY | YMETh: CaMOCTOSITEINIb- | )KCH BIANETh  COBpE-
€CTECTBEHHOHAYYHBIX CTPOCHHEM BEIIECTB U | HO paboTaTh ¢ yUeOHON | MCHHOH  XUMHUYECKOU

JTUCIUTIIMH TSl peliie-
HUS CTaHI[apTHBIX 3a-
a4 B 00JIaCTH arpoHoO-
MHH C HpI/IMeHeHI/IeM
nH(pOpPMaIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

NX XUMHYCCKHIMH CBOM-
CTBaMH,; OCHOBHLIC XMH-
MHYECKHE 3aKOHBI U
MOHSTHUSA; MPAKTUUYECKOE
NPUMEHEHUE  HEKOTO-
pBIX ~ HEOPraHWYECKUX
BEIIIECTB B CEIHCKOXO-
3MCTBEHHOM  IIPOM3-
Boactee (b1.0.38 -3.1)

M CIPAaBOYHOW JUTEpa-
TypOW;  HCIOJIb30BaTh
CBOMCTBA XMMHYECKUX
BEIIECTB B J1abopaTtop-
HOM W TPOU3BOJICTBEH-
HOM IpaKkTUKE C IIpU-

MeHeHHeM HuHpopma-
IMOHHO-
KOMMYHUKAITHOHHBIX

texHoyoruit (b1.0.38 —
V.1)

TepPMUHOJIOTHEH B 00-
JaCTH XUMHH Heopra-
HUYECKON W aHaJIUTH-
JEeCKOH, OCHOBHBIMU
HaBBIKAMHU  OOpalieHus
c J1abopaTopHbIM 000-
pPyJIOBaHHEM H TOCY-
JIOM; 3HAHUSIMH II0 TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJIOB
ananmuza (b1.0.38 —H.1)

2. Mecto nucnuminHbl B cTrpykrype OITOII
JucuumnnrHa «XuMHUsL HEOpraHu4ecKas M aHaJUTHYECKas» OTHOCUTCS K 00s3aTeIbHOM 4YacTH
OCHOBHOMH npodeccruoHanbHOM 00pa30BaTEIbHON MPOrpaMMbl OaKanaBpHara.




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0BbéM mucHuIInHbl coctaBigeT 5 3auétHbix equnuibl (3ET), 180 akagemuueckux uvaca (maiee
yacoB). JlucuuminHa uzydaercs B 1 cemecrpe;

3.1. Pacnipenesienne o0beMa M CUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHoM paboTh KonnuectBo uacos

KonTakTHasi padoTa (Bcero), 30

B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 48
[TpakTnueckue 3ansatus (I113) -
CamocrositejibHasi padorta ctyaeHToB (CP) 73
KoutpoJsb 27
Hroro: 180

3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM

Ounas ¢popma o0ydyeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaunmenoBanue pa3zneinoB u tem =
TEMBI 4acoB 6ota cp | 8 g
J | JI3 | 113 i
1 2 3 4 5 6 7 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUHI 12 2 6 - 4 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaKIUN 12 2 6 - 4 | x
1.3. | PactBOpBI 8 - 4 - 4 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. M.
1.4. 12 6 - - 6 | x
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKHMCIUTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUU 12 2 6 - 4 X
1.6. | KomIuiekCHbIE COeAMHEHUS 10 2 4 - 4 | x
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMmus s-3J1€EMEHTOB 14 2 4 - 8 X
2.2. | XuMHus p-2JEMEHTOB 18 6 4 - 8 | x
2.3. | Xumus d-37€MeHTOB 14 2 4 - 8 | x
Paznen 3. XumMus aHanmuTuyeckas
Brenenue. Knaccuduxaiums MeTo0B aHain3a U
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTATUCTHYECKAs 10 2 - - 8 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OCHOBHbIE NOHSTHUS TUTPUMETPUUECKOTO aHAIN3A 20 4 8 - 8 X
3.3. | CymHocTh IpaBUMETPUUECKOT0 aHAJIN3a 11 2 2 - 7| x
KonTposb 27 X X X x | 27
Hroro 180 32 | 48 - 73 | 27

4. CTpyKkTypa U co/iepKaHue QM CUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTHyeckast MOATOTOBKA NMPHU pean3alui YIeOHBIX MPEIMETOB, KypCOB, AUCHUIUIMH (MOY-
Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJaromuxcs 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 TIPEIyCMaTpPUBAIOT Tepeaady y4ueOHo mHpopMaIruu 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 BEIIICCTBA.

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 XUMHYECKON 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,
TETI0BOM 3(PPEeKT XUMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEMBI, I3MEHEHHE dHeprun ['mb0ca Kak KPUTEPHl BOZMOXXHOCTH CaMOTIPOU3BOJIBHOTO MPOTEKAHMS
peakuuu.

PacTBOpbI

MomnsipHasi KOHLIEHTpaLMsl, 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(D(PUIIMEHT aKTUBHOCTH; TUIBI CIA0BIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
ca0ObIX AJIEKTPOJUTOB; BOJA KaK CIAOBIA JJICKTPOIUT, BOAOPOAHBIA M THAPOKCHIBHBIN IOKa3aTeIn
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 MEPUOAMUECKOTO 3aKOHA; CTPYKTypa MEPUOJUUYECKON CHCTEMBI,
npaBuiio KieukoBCKOro; MepHOInIHOCTh M3MEHEHHS CBOMCTB aTOMOB AJICMEHTOB: SHEPTUH HOHU3AITUH,
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; XapAKTEPUCTUKH CBS3EH: 2JIEKTPUUECKHUE
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-BOCCTAHOBUTEIBLHBIE TOTCHIMANbBI; ypaBHeHHe HepHcra;
onpeJelieHue HampaBiIeHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIbIO
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IOTEHIIUAIOB, POJIb OKUCITMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUNA B
MpUpoO/IE.

KoMniekcHbIe coeTMHEHN.



CrtpoeHre KOOPAMHALMOHHOM CcQepbl KOMIUIEKCHBIX COCIMHEHHI: KOMIUIEKCOOOpa3oBaTelb, JIH-
raH/ibl, JOHOPHbIE aTOMBbI JIMTAHJIOB, TEHTATHOCTh, KOOPAUHAIIMOHHOE YHCIIO, TEOMETPUS KOOPAUHALIM-
OHHOM c(epbl; BHEIIHECPEpPHBIE MOHBI; KOMIUIEKCHI C XeIaTooOpasyIoUMMHU U MaKpOLUKIMYECKUMH
JUTaHJaMU; YCTOMYHMBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax, KOHCTaHTa YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (aKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COCIMHEHHH B PacTBOpax:
TeMIepaTypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUCHHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Paznena 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIEeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKUX CBOWCTB ATOrO 3JIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C 3JIEKTPOOTPUIIATEILHBIMHU AJIEMEHTAMH, UX TOBEACHUE B BOJHBIX
pacTBopax, TMJIPHUAbI IIEJOYHBIX U IIEJI0YHO-3eMEIbHBIX METAIIJIOB, X COJe00pa3HbI XapakTep, TUi-
PUA-MOH KaK BOCCTAHOBMTENb W JIMTAHM; BOAOPOJHAs CBSA3b, €€ 3HAUCHHUE B NIPUPOJE; BOAA, TEOMETPHUS
U CBOICTBa €€ MOJIEKYJIbl, CTPYKTYpa JbJa U KUAKOW BOJbI, XUMUYECKHE CBOICTBA BOJIbI, BOAA KaK pac-
TBOPUTENb M JIMTAHJ; 3HAaYeHUE BOJOPOJa Kak Hambojee pacHpOCTPaHEHHOro 3yeMeHTa BceneHHOH,
BOJIa B CEIbCKOM XO3SICTBE, KOJOTHYECKHE aCMEeKThl BOJOMOIb30BaHMs; 00IIE CBOMCTBA 3JIEMEHTOB
[A-nonrpynriel; menouyHble METAUIBl KaK BOCCTAHOBHUTENH, 00pa3oBaHUEe OMHAPHBIX COCIMHEHUN M MX
CBOMCTBA, KaTHOHBI IIETOYHBIX METAUIOB KaK BakKHeWIash XuMuyeckas (opma HUX CyIIeCTBOBaHUS B
IPUPOJIE, CBOMCTBA ATUX KaTHOHOB, PEAKIIMU OMHAPHBIX COCIMHEHUN C BOJOH; THPAaTUPOBAHHbIEC KATHU-
OHBI HIEJIOYHBIX METAJJIOB, BBICOKAsl paCTBOPUMOCTh COJIEH HIEIOUHBIX METaNIOB B BOJIE, KPUCTAILIO-
TUAPATHI; HATPUM U KAJIMA KaK KOMIIOHEHTHI IMOYBBI U MTOYBEHHBIX PACTBOPOB, KAMN KaK 3JIEMEHT IHU-
TaHUsl pacTeHU, KaJauilHble yA0OpeHus, KPyroBOpOThl HATpUsl U Kajusl B MpUpoJe; 00Ire CBOWCTBa
HA-noarpynmnsl; aMmpoTepHOCTh OepMILIHSL, €r0 OKCHUAA M THAPOKCHA, TOKCUYHOCTh OCPHILIHS M €ro
COEUHEHMI; PU3NYECKUE U XUMUYECKUE CBOWCTBA MarHUsl M KajibllMsl, UX BOCCTAHOBUTEIIbHbBIE CBOM-
CTBa, KATHOHBI MarHUs ¥ KAJIBIIHs KaK BaxXHeHIre (OpMbI CYIIIECTBOBAHHUS ATUX JIEMEHTOB B TIPUPO/IE,
CBOMCTBA ATHX KaTMOHOB; pa3inyKe B PaCTBOPUMOCTH COJIEH MarHus U KalblMs U COJEH HATpUs U Ka-
TS, KPUCTAIIOTHAPATHL; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KAJIBIHS C XeTaTO00pa3yOIMMILIATaH-
namu, Mg?* u Ca>* B xuBoif KJIeTKe, poib Maraus B xaopodumne, Mg>" u Ca>* B GepMeHTaTHBHBIX pe-
aKIUSAX; MATHUN U KAJTBIUK KaK MUTATEIbHbIC KOMIIOHEHTHI TIOYB, UX HOHOOOMEHHOE TIOBEICHUE B MT0Y-
Bax, JKECTKOCTb BOJIbl, I3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMus p-3JIeMEHTOB.

OO6mme cBoiicTBa 3neMeHTOB IIIA-MOATpyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTHX 3JEMEHTOB MOATPYIIBI, MPeodiiajaHue KOBAJCHTHOTO XapaKTepa CBA3eH B coeuHe-
HUsSX OOpa ¥ JBOWMCTBEHHBIH XapaKTep CBs3el allfOMUHUSA, (PU3NUECKHE U XUMHUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHU O0pa: OKCHUJ, OOpHbIE KUCIOTH U UX COJIH; (HU3HU-
YecKUe M XMUMUYECKUE CBOICTBA METAJUIMYECKOTO ATIOMHUHUS, BaXKHEHUIIINE XUMHUYECKUE CBOMCTBa OU-
HApHBIX COCIMHEHUN AJIOMUHUS;0KCUIBI U THIPOKCUABI AIFOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTepHOCTH THX COeIMHEHHH, PeaKlui X B3aMMHOIO MpeBpallieHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUs U MOBEJIEHUS B PacTBOPAxX; COJIM AJIOMUHUSA, UX KPUCTAIIOTUAPATHI, pACTBOPUMOCTH B
BOJIE U TUIPOJM3; KOMIUIEKCHbIE COEIMHEHHUS IIOMHUHHMS; OOp M aTlOMUHUN B OuMocucTeMax; obiue
CBOMCTBA 37eMEHTOB [VA-NOArpyNIbl; XUMUSI HEOPTAaHUYECKUX COEAMHEHMM YIJIepoJa: ajsIOTPOIHbIE
MoaU(UKAIK YTIEpoaa, OKCUIIBI yIiepoa, YroidbHas KHCI0Ta U €€ COJIU; 3HaYeHHE YTJIepo/ia B Cellb-
CKOM XO3sIIICTBE; KPyTrOBOPOT YIJIEpO/a B MPHUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YTIIepoia; 0coOeH-
HOCTH XMMHUYECKHUX CBOMCTB KPEMHHsI; OKCUJ] KPEMHHUS, KPEMHHEBBIE KUCIOTHI U X COJH; KPEMHE3EM,
CHJIMKATBI, aJTFOMOCHJIMKATBI KaK MTOYBOOOpa3yoOIUe MaTepuallbl, UX 3HAUYCHUE IS TUIOJOPOIUS MOYB;
MPUMEHEHUE CHJIMKATOB W JIPYTUX COCAMHEHMHA KPEeMHHs; OCOOCHHOCTH XMMHH TepMaHHs, OJioBa U
CBHHIIA, SKOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIBI; 0COOEHHOCTH
XUMHYECKHX CBsI3ed a30Ta C BOAOPOJOM, YIJIEPOIOM U KHUCIOPOJIOM; TEPMOJMHAMHUYECKAs HEYCTONYU-
BOCTb OOJIBIIIMHCTBA XMMUYECKHX COCTUHEHUN a30Ta, €€ MPUUMHBI M IPOSBICHUS B XUMUH U MIPUPOJIC;
XMMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK M €ro MPOW3BOJHBIC; OKCUIBI a30Ta, a30THAs,
a30TUCTast U a30THOBATHUCTAsl KUCIOTHI M MX COJIM; OCOOEHHOCTH a30Ta KaK OMOT€HHOTO 3JIeMEHTa, a30T-
coJieprKarire OMOMOJIEKYJIbl, UX 3HAUEHHE B )KU3HEAEATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HAa4YEeHUE a30Ta KaK 3JIEMEHTAa MUTaHHs, KPYTOBOPOT a30Ta B MPUPOJE, a30THBIE yI00PEHUs, SKOJIOTHU-



YECKUE ACMEKThl UX MPUMEHEHHs, OCOOEHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcHUbI ocdopa; oprodochopHas KucioTa u €€ coJid, KOH-
JneHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa Kak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeauHeHWi (ochopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie yA0OpEHHs U SKOJIOTUIECKHUE aCTIeK-
TBl MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOAMHAMUYECKAS] YCTOMYMBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUIbI, KHUCIOPOACOIepKallhe KUCIOThl, OCHOBAaHUS, COJIM KUCIOPOJCOJEPKAIIMX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COCAMHEHMI; epOKCU BOJOPOAa U APYrue MepOKCHUIIbI, MOJIe-
KYJISIPHBIN KHCIOPOJ B OMO’HEPreTHKe, poiib (PyHKIIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPyl B OHO-
MOJIEKyJaX, SKOJIOTHYecKasi pojib KHCIOpOJia U 030Ha aTMOC(epbl; 0COOEHHOCTH XUMHUYECKUX CBS3eil
Cepbl; OKCUBI CEPBI; CEpHAsi KUCIOTa U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEPOBOJAOPO]I U MOJIH-
cynbdaHbl, cynbGUIBI U MOTUCYIbPUIBI, cepa KaK OMOTEHHBIN AJIEMEHT; MPUMEHEHUE Cylb(aToB U
JIPYTUX COCIMHEHUM Cephl B CEIbCKOM XO3SIIICTBE, IKOJIOTUYECKAs OMIACHOCTh CEPHUCTOIO rasa; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOICcTBA 311eMeHTOB VIIA-MoArpymbl; cTeneHn OKUCICHUS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOAMHAMHUKA U CTPOCHHE COoeMMHEeHHM ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAs KMCIIOTa U €€ COJIM; XJIOPOBOJOPO, XJIOPOBOAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIO)KUTENBHBIMU 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 >KU3HEHHO HEOOXOIMMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIe cpelibl;
UCTOJIb30BAaHUE COCIMHEHNI OpoMa U 10/1a B METUIIHHE.

Xumus d-3/1eMeHTOB.

OO0mue cBoiCTBa M OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COCIMHEHHUSI XPOMa B CTEIEHAX OKHCIIE-
Hus +3 u +6; coenuHeHuss MorbneHa (VI); coenrHeHns: Maprasiia B CTETICHIX OKUCICHHS +2, +4, +6 1
+7; ponb COeNMHEHU XpoMa, MOTUOIeHa, MapraHIla, kKelle3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YeJIOBEKa M >KMBOTHBIX; COCIMHEHUS XKejle3a B CTEMEHSIX OKUCIeHHS +2 U +3, COeIUHEHHUS KO-
0anbTa B CTEMEHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEIH B CTENEHAX OKHUCIEHUS +1 U +2; coelMHEeHUs IIMHKA, KaJMUs U PTYTH; POJIb COEAMHEHUH XpoMma,
MoNIMOIeHa, MapraHIia, xele3a, HUKes, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCUYHOCTh COETUHEHUM KaJMUSI U PTYTH.

Paznea 3. Xumusa anajJauTn4deckas.

Teoperuyeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HHM OOINECTBA, B TIOYBOBEJIC-
HUU, arpoXuMuu u sxosoruu. Knaccudukanus MeTofoB aHanuza; TpeOOBaHUS K METOJaM aHalIn3a; U3-
MepUTEIbHAas MMOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbI€ THUIIBI PEAKIMH, HCHOJIb3YEMbIX B aHAJIUTUYECKOM XHWMHUHU: KHCIOTHO-OCHOBHBIC, OKHCIICHHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOIECCHl OCAXIACHUS-PACTBOPEHUS. MeTpoornueckue
OCHOBBI XMMHUYECKOIO aHallu3a: aHAIUTUYECKUN CHUTHAJI M TMOMEXH, KiIacCU(PUKAIUs MOrpenrHOCTei
aHaJIM3a, TOYHOCTh (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, IOKA3aTeIn
MPaBWJIBHOCTH U MPELM3HOHHOCTH, JOBEPUTENbHBIM HHTEpBAJ, CIIOCOObI MOBBIIIEHUS TPABUIBHOCTH U
MPEU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHATIN3A.

TurpuMeTpuyecKUl aHAIU3.

CymHOCTh METO/Ia, IPUTOTOBJICHHE PA00YNX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIE MPUEMbI TUTPUMETPUUECKUX OIpeneieHui (mpsiMoe, 00paTHOE TUTPOBAHUE U 3aMECTHUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBaHMS, pacyeThl B THTPUMETPUUYECKOM aHain3e. KHCI0THO-OCHOBHOE TUTPOBAaHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
METO]1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHne KapOOHATHON JKECTKOCTH BOJIbI, ONpeesieHue
CoJIeli aMMOHHUS M a30Ta OpraHNYecKux coenuHeHuit nmo Keenpnanro, onpenenenue gpochopa. Komrek-
COHOMETPUYECKOE TUTPOBAHME: KOMIUIEKCOHBI, KOMIIJIEKCOHATHI, IPUPOJIa CKayKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METALTUHIUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:
ornpezeneHue oOwIeil KECTKOCTH BOAbI, OMpEesIEHne MarHus U KaJbLus MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPE/IeTICHNE ATIOMUHMUS, onpeeneHne Mean. OKUCIUTENbHO-BOCCTAHOBUTEILHOE TUTPOBAHKE:



TEOPETUYECKHE OCHOBBI METO/a, NPUPOJa CKauyka TUTPOBAHMUSA B OKHCIMTEIbHO-BOCCTaHOBHTEIHHOM
TUTPOBAHHH, TIEPMAHTaHATOMETPHS, HOJJOMETPHSI, XPOMATOMETPHSI, OKUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
U IpyrHe UHIUKATOPbI, UCTI0Ib3yEeMbIe B KHUCIOTHO-OCHOBHOM TUTPOBAHHUH, TPAKTUYECKOE IIPUMEHEHUE
METO/Ia OKHCIHTEIbHOBOCCTAHOBHTEIFHOTO TUTPOBAHMS: IIEPMAHIaHATOMETPUYECKOE OMpe/IeIeHe
KeJe3a, HOJTOMETPHUECKOE ONPENICICHNE Mel, XpPOMAaTOMETPHUECKOE ONpeeTIeHHE KeJe3a; TUTPOBa-
HHE TI0 METOJy OCaKACHUS, IPUPO/a CKadKa TUTPOBAHHS B METOJIC OCAXKICHHUS, apreHTOMETPHSI, CIIO-
cOOBI yCTAaHOBJICHUS TOUKH SKBUBAJICHTHOCTH B METO/I€ OCAXICHUS, MPAKTUUIECKOE IPUMEHEHUE TUTPO-
BaHMS 110 METOIy OCaKACHUS: OTPEICIICHHE TaIOTCHNU/-HOHOB.

I'paBuMeTpHYeCcKHUil aHAIN3.

CymHocTs MeTo1a, (hopMa OCaKACHUS U IpaBUMETpUUEcKast Gopma, MOJTHOTA OCAXKICHUS, TPUIH-
HBl 3arpsi3HEHHS] OCAAKOB, (HIBTPOBAHHE M NMPOMBIBAHHE OCAIKOB, BHICYIIMBAHWE M IPOKAIHBAHHE
OCaJIKOB, PAacyeThl B TPABUMETPUUYECKOM aHANM3€, MPAKTUUYECKOe MPUMEHEHUE METOJIa TpaBUMETpHUe-
CKOTO aHaJIM3a: ONpEeeTICHUE BOBI, ONPEIeTICHNe KPEMHHEBOM KUCIOTHI, ONIPEeNICHNE KeJe3a 1 ajlio-
MUHHUSI, onpeienenne 0apus u cynb(ar-uoHOB.

4.2. Conepxxanue JeKuui
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OcHOBHbIE MOHATHS W 3aKOHBI cTexuoMeTpuu. OCHOBHbBIE 3aKOHBI U
1 MOHATHS XUMHH: aTOM, MOJIEKYJa, OTHOCUTENIbHAsI aTOMHAsi U OTHOCH- ’

TCJIbHAs MOJICKYJIApHAass MacChbl, MOJIb, MOJIIpHAasd MaccCa, 3aKOHbI COXpa-
HCHHA MACCBhI, IIOCTOSIHCTBA COCTaBa, 3aKOH 3KBHBAJICHTHBIX OTHOIIICHHUH.

CxopocTh M JHepreTuka XUMH4YecKuX peaknui. [lonarue o ckopoctu
XUMHYeCKON peakuuu. OCHOBHBIE (DAKTOPBI, BIUSIONIME Ha CKOPOCTb
2 peakuuu. OCHOBHON 3aKOH XHMMHYECKOM peakuMM ISl AJIEMEHTapHOMI 2 +
craguu. KoHcTaHTa CKOPOCTH XMMHUYECKOU peakinu. KoHcTaHTa paBHO-
Becus. [Ipunnun Jle-Illarense.

Crtpoenue atoma, nepuoanyeckuii 3akon /{. U. MenjaesneBa u xumu-
YyecKasi CBfA3b. ATOMHO-MOJIEKYJIsIpHOe yueHue. COBpeMEHHOE Mpe-
CTaBJIEHUE O CTPOCHMM aTOMa C TOYKH 3pEHUs KBAHTOBOW TEOPHH.
[Ipuanun MuHumansHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunHnmn
[Taynu. [IpaBuno Xynna. [lpupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3M: JJIMHA U HEPrus, HACBIIIAEMOCTbh U HAMPABIECHHOCTb.
34,5 | MoHHas cBs3b, mpupoaa 0Opa3oBaHUsT M CBOWCTBA. MeTtamueckas 6 -
CBsI3b, IPUPOJIa 0OPa30BaHUs M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. llepmognyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NMEpPUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHue CTpOeHHs U CBOMCTB 3JIEMEHTOB B MEPHOJIE, B rpymnine (paau-
yca aroMa, SHepruil HOHU3aLUU U CPOACTBA K JIEKTPOHY, SJIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH U CTENEHU OKUCIICHUSI.

OKuCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHb OKHUCICHHUS.
Oxkucnurenu u BoccTaHoBUTENMH. CTexuoMeTpuieckue Kod(hQHUITMEHTHI
6 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil. DKBUBAJIECHTHI OKUCIUTEIS 2 +
¥ BOCCTaHOBUTENS. PoJIb OKHMCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

Kommniexkcuble coennHenusi. OCHOBHBIE MOHSITUS KOOPIAWHAIMOHHON
TEOpUU: IEHTPATBHBIA MOH — KOMIUIEKCOOOpA30BaTellb, JTUTaHIbl, KOOP-
JTUHAIMOHHOE YHUCI0, BHENTHechepuyeckue noHbsl. HoMeHkIaTypa Kom-
IUIEKCHBIX coeqWHEHUN. BakHelnrne TUNB KOMIUIEKCHBIX COSIUMHCHHUH.




KoHcTaHTB! yCTONYMBOCTH M HECTOMKOCTH.

Xumusi s-3jeMeHToB. CBOCOOpa3ne CTPOCHHS aToMa Boaopona, Ghu3u-
YECKUX U XUMHUYECKHX CBOWMCTB ATOTO AJIEMEHTA. XUMUYECKUE CBOMCTBA
HIEJIOYHBIX METAJNIOB. POJIb KATUOHOB HAaTPHs M KaJlMs B )KUBOU KIIETKE.
Hatpuii n xanuii Kak KOMIIOHEHTHI [IOYBBI ¥ NTOYBEHHBIX pacTBOpoB. Ka-
JIUHM KaK DJIGMEHT NMUTaHusl pacteHuid. Kanmiiaple ynoopenus.

9,10,11

Xumus p-3jaeMmeHToB. OOmas xapakrepuctuka siemeHToB I[IIAnon-
rpynmbl. OU3MdecKue ¥ XMMUYECKHUE CBOMCTBA 3JIeMeHTHOTro Oopa. Kuc-
JIOPOJIHBIE COSAMHEHMSI O0pa: OKCHl, OOpHAsl KUCIIOTa, TOTUKUCIOTHI 60-
pa, ux conu. Ou3nyeckue U XUMUYECKHE CBOMCTBA almtOMUHUA. OKCUIBI,
TUAPOKCHU/IBI U COJIM AIFOMUHUS. XUMHUSI MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
M €ro MPOM3BOJIHBIX; OKCHIOB, Q30THOW KUCIOTHI U €€ CcoJieid. 3HaUYeHUe
a30Ta KaK JJIEMEHTa MUTaHHs. A30THBIC YAOOPEHUs, IKOJIOTUIECKUE ac-
MeKThl uX mpuMeHeHns. OCOOCHHOCTH XUMHYECKUX CBsi3el cepbl. [Ipod-
HOCTbh CBSI3€M cepbl C KHUCIOpPOAOM U BoaopojoM. CepHasi KUCIOTa,
cynbdatel. CepoBogopoa. Cepa Kak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasi ONIAaCHOCTh CEPHUCTOrO rasa.

12

Xumusi d-3nemenToB. OOmIMEe CBOHMCTBA M OCOOCHHOCTH TEPEXOIHBIX
MetauioB. [lojokeHne MepexoAHbIX AIEMEHTOB B MEPUOJAMYECKON CH-
creme aaeMmeHToB JI.M. MenaeneeBa, UX CTEIEHH OKHUCICHUS U XUMHYEC-
cKue cBoiicTBa. MonmuOAeH U ero coenuHeHus. MapraHen, cOeIuHEHHS
Maprania. CeMencTBo xene3a

13

Beenenue. Knaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHUSA K HUM.
MeTpoJiorust ¥ cTaTUCTHYECKAasi 00padoTKa pe3yJibTATOB aAHAJIU3A.
IIpenmer m 3amauuM aHATUTUYECKOM XUMHUHU B CEJIBCKOXO3SIMCTBEHHOM
npou3BojcTBe. Knaccudukanus u TpeboBanus Kk MeToaaMm ananmza. Oc-
HOBHBIE THUIBI PEAKIMI, UCHOIb3YEMbIX B XUMHUU aHaIUTH4eCcKO. Oc-
HOBHBIC TIOHATHS METPOJIOTMH XHMHUYECKoro aHaimia. Kimaccudukanuys
MOTPEUTHOCTEM XMMHUUYECKOT0 aHAJIM3a.

14,15

OcHoBHbIE MOHATHS THTPUMETPUYECKOT0 aHaau3a. [IpuHun TuTpu-
METPUUYECKOTO aHAIM3a U 00JIaCTh ero MpuMeHeHUs. MeTOIbl TUTPUMET-
pudeckoro ananuza. CTaHAapTHbBIE M CTaHAAPTU3UPOBAHHBIE PACTBOPHI.
Touka SKBHBAJIEHTHOCTH M KOHEYHas TOYKAa TUTpoBaHUs. OCHOBHBIE
IPUEMbl TUTPUMETPUUECKOr0 TUTPOBaHUA. OCOOEHHOCTH KHCJIOTHO-
OCHOBHOT'0, OCaJUTEIbHOTO, KOMIUIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTaHOBUTEIHHOTO TUTPOBAHHUSI.

16

CymHocTh rpaBuMeTpHYeckoro anaausa. CymHocts merona. Tpebo-
BaHUS, MPEIBIBISEMbIE K OCAKIAEMON U TPAaBUMETPUUECKON (BECOBOIN)
dopmaM. YCIIOBHS KOJUYECTBEHHOTO OCAXJIEHHUS TPYIHOPACTBOPUMBIX
BEIIECTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINE
Ha TOYHOCTb.

Hroro

32

15 %

4.3. Copepxanue JJa00PATOPHBIX 3aHATHI

o/t

HanmMeHnoBanue 1a00paTOpPHBIX 3aHITHI

Kommuectso
4acoB

IoaAroToBKa

1. | OCHOBHBbIE KJIACChl HEOPraHUYECKUX COEIMHEHUI.

KuHeTnka XuMHYECKUX peakIni.

|

+ |+ | IIpakTnyeckas
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3. | CMelieHre XMMHUYECKOTO0 PAaBHOBECHS. 2 +
4. | I'mpponus conen 4 +
5. | OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | MI3yueHnue CBOMCTB KOMIUIEKCHBIX COCTMHECHH. 4 +
7. | Xumus 351eMeHTOB-MeTauIoB [ 1 Il rpynm riaBHeIX NOATPYIIIL. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 4 +
9. | Metasuibl NOGOYHBIX TOATPYIIIL. 4 +
10. HpI/II‘E)TOBJIeHI/Ie U CTaHJapTHU3alMs pacTBOpa T'MIPOKCH]IA HATPUS IO CO- ) +
JISTHOM KHMCIIOTE€ METOJIOM KHCJIOTHO-OCHOBHOTO TUTPOBAHMUSI
11. Omnpenenenne o01IEH KECTKOCTH BOJOMPOBOTHON BOABI METOIOM KOM- ’ +
MJIEKCOHOMETPUYECKOTO TUTPOBAHHUSI
12. | Onpenenenue coaepx aHusi XJOpUA-HOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | OnpeneneHne rIFOKO3bI B KapToderne HoToMEeTPUISCKUM TUTPOBAHHUEM 2 +
14. | Onpexnenenue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%

4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHI

[TpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI YUeOHBIM IIJIAHOM

4.5. Conep:xxaHue caMOCTOSITeIbHOM pPadoOThI CTY1E€HTOB

4.5.1. Buabl caMoCTOSITeILHOI padoThl 00y4aroIMXCs

Bunbl caMmocTosTenbHON pabOThl 00YYaIOIIIXCs

KomxnuectBo yacoB

[ToaroToBka K 7a00paTOPHBIM 3aHATHUSIM M K 3aLIUTE JIAOOPATOPHBIX paboT 20
CamocTosTenbHOE U3YUECHUE OTACTbHBIX TEM U BOIIPOCOB 33
[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUH 20

Hroro: 73

4.5.2. Conep:kaHue caMoCTOSITEJIbHOI PadoThI 00y4aromuXcst

o/a

HanmenoBanne HN3Yy4aCMbIX TCM HJIM BOIIPOCOB

KomnuectBo yacos

IloHSATHSI U 3aKOHBI CTEXHOMETPUH. XUMHUYECKUA SKBUBAJICHT, (aKTOP
HKBUBAJIECHTHOCTH, MOJISIPHAsE Macca 3KBHUBAJICHTA. 3aKOHBI: COXpPaHEHUS
Macchl U SHEPTUU; KPAaTHBIX OTHOIIECHUM; MOCTOSHCTBO COCTaBa; ABaraapo,
IPOCTHIX 00BEMHBIX OTHOIICHUH.

CxopocTh U JHepreTuka XuMH4eckux peakmuii. Karamus u gpepmeHTsI.
[IpuMeHeHMe U 3HaYEHUE SHEPTETUKN XUMUYECKUX peakuuii. [Iporaosupo-
BaHUE HANPABJICHUS PEAKLIHH.

PacrBopbl. Bunsl pactBopos. IIpupona MoneKyIspHBIX CUJI B pacTBOpax.
OnektponuThl. Kpucrammoruaparsl. BogopoaHblii 1 THAPOKCHIBHBIN TI0-
Kazarenu pacTBopoB. ['muponus coneil. Tumsl ruaponnsa. 3Haue€HUE pac-
TBOPOB CJ1a0BIX JEKTPOJUTOB B XUMUH, OMOIOTUU M T€OXUMUHU.

Crtpoenue aTtoma, nepunoanyeckuii 3axon JI.U. MenaesieeBa. cBsi3b pac-
MIPOCTPAHEHHOCTH XMMHYECKUX 3JIEMEHTOB C UX IOJOKEHUEM B MEPUOIU-
YECKOM CUCTEME, MAaKpO- U MHUKPOIJIEMEHTHI TuUlbI FI/I6pI/I,Z[I/I3aI_[I/II/I aTOM-
HBIX OpOUTAJIE M TEOMETPHS MOJIEKYJI.

OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH. DKBHUBAJIEHTHl OKHUCIIH-
TeJIl U BOCCTAHOBHTENS. POJb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEak-
LU B IPUPOJIE U CEIBCKOM XO35IUCTBE.

KommniexkcHble coenuHeHusl. J[OHOPHO-aKIENTOPHOE B3aWMOJICUCTBUE
MOJIEKYJI. PoJIb KOMIUIEKCOB B Ipupoje U TexHuke. [Ipupona xummaeckou
CBSI3M B KOMIIJIEKCAX M CBOMCTBA KOMILUIEKCHBIX COSIUHCHUM.
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Xumus s-3j1eMeHToB. Harpuli u kanuil Kak KOMIIOHEHTHI II0YBbI U I10Y-
BEHHBIX pacTBOpoB. Kamuii kak sneMeHT nuraHusi pacteHui. Kanuiinbie
7 ynooOpenus. KpyroBopoTbsl HaTpus U Kajus B Ipupojae. Marauil u KanbIuii 8
B JKMBOM KJIeTKE. MarHuii ¥ Kajablui KaK MUTAaTEIbHbIE KOMIIOHEHTHI IT0YB.
WX noHOOOMEHHOE MOBEICHHE B MOYBAX.

Xumusi p-3jeMeHTOB. KpemHeseMm, CHIMKAThl M aTIOMOCHIMKATBHl Kak
noyBooOpa3zyomue MUHEpaibl. 3HaueHue (ocdopa Kak IJIEeMEHTa IMUTa-

8 HUsg. OCOOCHHOCTH XJIOpa Kak OMOTeHHOro 3jemMeHTa. dTop Kak Ouonoru- 8
YECKH HEOOXOJMMBIN IJIEMEHT U KaK 3JEMEHT — 3arpsi3HUTEh OKPYXKaro-
Ier Cpebl.

Xumus d-3nnemeHToB. OnpeiesieHue MOHATUN «IIEPEXOIHBIE AIEMEHTBI»,
d-snemenTsl, f-anemenTsl. Ponb coequuenuii xpoma, MOIMOIeHA, MapraH-
9 11a, JKene3a, HUKes, MEAU U IIMHKA B )KU3HEAEATEILHOCTH YEJIOBEKA U JKH- 8
BOTHBIX; TOKCUYHOCTh COCAUHEHHUIN KaJMHUS U PTYTH. TOKCHYHOCTh COEIH-
HEHUU KaJIMUs U PTYTH.

OCHOBHBIE TIOHSITHSI METPOJIOTHM XHMHYECKOro aHajmu3a. ToYHOCTH
AHAIINTNUYCCKHUX onpe;[eneHHf/'I. HOKaSaTe.HI/I HpaBI/IJ'IBHOCTI/I nu HpeI_II/I3I/IOH-
HOCTH U CIIOCOOBI MX MOBLIIICHHS. AOCOIIOTHBIE 1 OTHOCHUTEILHBIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BIYUCIICHUA.

10

Teopust uHAUKATOPOB. HTEpBaAN Mepexona okpacku HHAUKaTopa. Beioop
pH wmHaukartopa Uil yCTaHOBJICHUS KOHEUYHOM TOYKM TUTPOBaHHsA. Me-
11 | TamaoXpoMHBIC WHAMKATOPHI U TpeOOBaHUA K HUM. VHIUKATOPHI, IpUMe- 8
HSIEMBIC B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX METOIaX: CHEIU(PHUECKUE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

I'paBuMerpuyeckuii anaau3. [locaenoBarebHOCTE ONEPALMI U TPUEMBI
00paboOTKH 0CAJKOB, TPOMBIBAHHE OCAJKOB, BEIOOP TPOMBIBHON KUIKOCTH,
bunbTpOoBaHWE, BapUAHTHI U TEXHHUKA JTUX omepanuii. BeicymmBanue u
B3BCIINBaHKUE 0CaKOB. TeXHHKA B3BEIINBAHMUS.

12

HToro: 73

S. Y4ueOHO-MeTOANYeCKOe o0ecneYeHne CAaMOCTOATEIbHOH padoThl 00y4arommxcst
M0 AMCHMILIHHE

YyebHO-MeTonndeckue pa3paboTku umerorcss B Hayunoit Oubmumoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. XuMus HeopraHuyeckas M aHaJUTHYECKas [DIEKTPOHHBIM pecypc] : METOJUYECKHE yKa3aHUS
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE 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

6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalli 00y4aloImuXcs 1o
AUCHMILIAHE

Jlnisl yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydvaronuxcst TpedboBanusm OI'OC BO
pa3paboTraH (GOHA OLIEHOYHBIX CPEIACTB JUIS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS MPOMe-
KYTOUHOM aTTecTanuu oO0ydarommxcs mo aucuumuinHe. MOHA OLIEHOUYHBIX CPEICTB IPEJICTABIIECH B
[Ipunoxxenun.

7. OCHOBHAS U JOMOJIHUTE/IbHAS YUeOHasl JIUTEePaTypa, HeoOXoAuMas 1JIs 0CBOEHMSI
AMCUMUILINHBI

OcHOBHas M IOTIOJTHUTENBbHAS yueOHas uTeparypa uMeercs: B Haydnoli 6nOimoTexe 1 31eKTpoH-
HOM nH(popMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxuo-Ypansckuit [AY.

OcHoBHAaA:
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Bop3oga, JI. JI. OcHoBsl 06miei xumuu : yuebnoe nocodue / JI. /1. bop3osa, H. 1O. Uepnuxosa, B.
B. SxymeB. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-1608-0. —
Texcr : snexTpoHHbI / JlaHb : 31€KTpOHHO-OMONMMOTEYHast cucremMa. — PexxuM pocryna:
https://e.lanbook.com/book/211691

Bepmmnun, B. . Ananutudeckas xumust : yueOHUK 17151 By30B / B. Y. Bepmunun, U. B. Biaco-
Ba, 1. A. Hukudoposa. — 4-e uzn., crep. — Canxrt-IletepOypr : Jlanp, 2022. — 428 ¢. — ISBN
978-5-8114-9166-7. — TekcrT : 27eKTpOoHHBI // JlaHb : 3MeKTpOHHO-OMOINOTEYHAs] CUCTEMA. —
Pexxum noctyma: https://e.Jlanbook.com/book/187750

Eropos, B. B. Heopranuyieckass u anaiuTuueckasi XuMusi. AHaJTMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

Capraes, I1. M. Heopranuueckas xumus : yueonoe nocodue / I1. M. Capraes. — 2-e u3n., ucnp. u
nom. — Caunkrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIN //  JlaHp  :  2JEKTpOHHO-OMONMOTeYHass  cucremMa. —  Pexxum — jgocryma:
https://e.Janbook.com/book/213263

JomomauTenbHas:

Bacunesckas, E. 1. Heoprannueckas xumus : yuebHoe mocobue : [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

AHanmuTHYeCKass XUMHUS: XUMHUYECKHE METOJbl aHaimu3a : ydeOHoe mocobue : [16+] /
O. B. bensiera, H. C. I'ony6esa, . B. Tumomyk [u ap.] ; KemepoBckuii rocyiapcTBeHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHbid yHuBepcurer, 2020. — 175 c. : un,
Tabu., cxeM. Pexxum nocryna:: https://biblioclub.ru/index.php?page=book &id=684859

Pemenue 3amau mo aHamUTHYecKOW XUMHMHU @ ydeOHoe mocobue : [16+] / T'. H. Illlpaiioman,
I1. . Xandwuna, O. H. bynarakosa, 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

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

8. Pecypchl HH()OpMaNIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», He0OX0AMMBIe 11

OCBOCHHUSA JUCIHUIIJINHBI

1. EnnHoe oKHO mocTyna K yueOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

3. Yuuepcurerckas o6mommoreka ONLINE http://biblioclub.ru

4. Hayunas snexktpoHHas 6ubnmoreka eLibrary https://elibrary.ru

9. MeToauyeckne yKazaHus JJsi 00yYAOIIUXCS TI0 OCBOECHHUIO TUCIIHIIIMHBI

YueOHO-MeTOAMYEeCKHEe pa3paboTku MMeroTcss B HayuHoit OuOnMoOTeKe M AJIEKTPOHHOW WH-

dbopmarmornHo-oopazoBarensHoii cpene PI'BOY BO IOxuo-Ypanbckuit [AY.

1.

XUMUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro ¢akynbrera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 44 c. — Jloctyn U3 10Kajib-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2. XuMmus HeOpraHudeckas U aHAIUTUYECKas | METOJNYECKUE YKa3aHUsS K TaOOpaTOPHBIM 3aHSITH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCcTBO, TeXHOIOTHs IPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-VYpansckuii I'AY, UactutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIBHOMN ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCIIO0JIb3yeMble MPHU 0CYLeCTBIeHUH
00pa3oBaTeILHOIO NMpouecca Mo JMCUMILIUHE, BKJIOYasi epevyeHb NPOrPaMMHOro odecrnevdeHuns U
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:

- [Ipodeccuonanpubie cipaBoyHble cucTeMbl Texakcenept http://www.cntd.ru/;

[lepedeHb JIMIIEH3MOHHOTO MPOrPAMMHOTrO o0ecneueHus. PeKBU3UTHI OATBEPIKIAIOIIEr0 T0KY-
MEHTa:

1. Omnepammonnasicucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellLegalizationGetGenuine. JIunensuonsslii qorosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 .

2. Oducuerit maker npunoxenuid Microsoft Office Std 2019 RUS OLP NL Acdmc JIuneH3nos-
Hb1i goroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AnrtuBupyc Kaspersky Endpoint Security s OusHeca, JlunensuonHsiii morosop Ne
64/44/3A/22 ot 13.10.2022

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAs IJIsl OCYIIeCTBJIEHHsI 00Pa30BaTeILHOI0
npouecca no AMCUMIUINHE

Y4yeOHble ayIuTOPUM /ISl NPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoOii, OCHA-
HIEHHBIE 000PY0BAaHUEM U TEXHUYECKMMU CPeACTBAMHU 00y4YeHH s
1. YueOHast ayauTopus Ijs MPOBEACHUS 3aHSITUN JICKIIMOHHOTO TWUIIA, OCHAIICHHAs MYJbTHMe-
JIUHHBIM 000pyT0OBaHHEM (KOMIBIOTEp M BUAeOnpoekTop) — 217, 202.
2. YueOHas ayaWTOPHUS ISl TPOBEACHUS MPAKTUUCCKUX 3aHITHH, 3aHATHA CEMHHAPCKOTO THIIA,
BBHITIOJTHEHUSI KYPCOBBIX pa0OT, TPYIIIOBLIX U HHIUBUYATbHBIX KOHCYJIBTALUN, TEKYIIEro KOHTPOIIS U
MIPOMEXYTOUHOM aTTecTanuu — Jadoparopus XxumMuu — 314.

IToMemeHust AJ151 CAMOCTOATENbHOM PadoTHI 00yYAKOIIUXCS
1. [Tomernenust A7 cCaMOCTOSITENIBHOM paboThl oOyuaromuxcs — ayautopust Ne 111a, ocHa-
IIEHHAs: KOMITBIOTEPHOW TEXHUKOU ¢ TTOAKIIOUEHUEM K ceTu «IHTepHET>.

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEIACTB 00yUYeHU s
1 ®otokonopumerp KOK-3
2 Uonomep 1-130
3 Kongyxromerp KCJI-101
4 Becsl anektponnbie VIC-120 d3
5 Cymmnsasiit mkap CHOJI 58/350.
6 BeiTspkabIe TKadBI (2 mIT.)
7 Tepmoctat TC-1/20 cyxoBo3ayLIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IIPOMEKYTOYHOU aTTECTaLUN
0o0ydJaronmxcs

15



COAEPKAHHE

1. KomneTeHIINM ¥ MX HHIUKATOPHI, (GOpMUpPYyEMBIE B IPOLIECCE OCBOCHUSI TUCIUIUIHHBL ......c...cveennenne. 17
2. IlokazaTenu, KpUTEPHUH U IIKaJa OLEHUBAHUS MHIUKATOPOB IOCTHIKEHHUSI KOMIETECHIIUH .................. 17
3. TumoBble KOHTPOIBHBIC 3aAaHus W (WJIM) WHBIE MAaTEpUANIBI, HEOOXOIUMBIC ISl OIICHKU 3HAHUM,
YMEHUM, HaBBIKOB | (MJIH) OIBITA IEATEIHOCTH C(HOPMUPOBAHHBIX B IIPOIIECCE OCBOCHUS TUCIUTIIIUHBI] 8
4. MeTtonuueckre MaTepHalibl, OMPEEAIONINe MPOIEAYPhl OLICHUBAHUSI 3HAHUN, YMEHUHN, HABBIKOB U

(unn) OMBITA AESTENbHOCTH, XapaKTEPU3YIOMINX CPOPMUPOBAHHOCTD KOMITETEHITHH «...eovvvenereenreeiiennee. 19
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-1 CnocoGeH pemath TUIOBBIE 3a7a4u MPOo(HecCHOHATBHOM ASSTEIHPHOCTA Ha OCHOBE 3HAHUHN
OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C HNPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHKAIIUOHHBIX TEXHOJIOT U

Kon u HanmeHoBa- @opmupyemslie 3YH HanmenoBanue
HUE€ UHIUKATOpa OILICHOYHBIX
JTOCTHKEHUS 3HaHUS yMEHUs HaBBIKU CpelCTB

KOMIIETEHIIMHU
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;

CTaHJIApPTHBIX 3a7au
B 00JaCTH arpoHo-
MUU C TIPUMEHEHU-
eM uH(pOpMAIMOH-
HO-
KOMMYHHKAITIOH-
HBIX TEXHOJIOTHH

OCHOBHBIE XMHYeE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
n3poacTee (b1.0.38 -
3.1)

paTypoil; UCMob-
30BaTh CBOMCTBA
XUMUYECKHUX BE-
IIECTB B Jlabopa-
TOPHOM U MPOU3-
BOJICTBEHHOM Ipak-
THUKE C IPUMEHEHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTUI
(b1.0.38 -V.1)

HOJIOTHEH B
001aCTH XUMHHU
HeopraHuye-
CKOU M aHaJIn-
THYECKOH, OC-
HOBHBIMH
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSAMH 110
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOHOB aHa-
mn3a (b1.0.38
-H.1)

- YCTHBIA OT-
BET.
- TECTUPOBaHUE

[TpomexyTou-
Has  arTecra-
s

- BK3aMeH

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

N/-1omk-1 Mcnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUINH JJIs1 pEIICHUSI CTaHAapT-
HBIX 3ajJa4 B 00JIACTH arpOHOMHH C IPUMEHEHHUEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH

[Tokazarenun Kpurepnu u mikaia onieHUBaHUS PE3yJIBTATOB O0YUYEHUS O JUCIUILTHHE

Z’q‘ii‘;ﬁﬁ)‘*yff Hemocrarounblii JlocTaTOYHBIH Cpennuii Bricokuit
wiste 3YH) YPOBCHB YPOBEHB YPOBCHB YPOBCHb

b1.0.38 - 3.1 OO6yuatommiicss He | OO0ydarommiics OO0yuarommiics OO6yuarommiics

3HACT CBA3b MG)KI[y
CTPOCHHUEM Be-
IIeCTB U UX XUMHU-
YeCKUMH CBOI-
CTBaMH,; OCHOBHBIC
XHMUYECKHE 3aKo-
HBI n IIOHATHUA,
MPaKTHYECKOE

IIPUMEHEHHUE HEKO-
TOPBIX HEOpraHu4Ye-
CKHUX BCIICCTB B

ci1abo 3HaeT MEeXIY
CTPOEHUEM BEIIECTB
H UX XUMHYCCKHUMH
CBOICTBaMU; oc-
HOBHBIE  XHMHYeE-
CKHE 3aKOHBLI U IIO-
HATHUS;  TPaKTHYe-
CKO€ TMPUMEHEHHUE
HEKOTOPBIX HEOpra-
HHUYECKUX BEICCTB
B CEIbCKOX 03I~

3HAET CBSI3b MEXIY
CTPOEHUEM BEIIECTB
A UX XUMHYESCKHUMH
CBOMCTBaMU,; oc-
HOBHBIC  XHUMHYeE-
CKHE 3aKOHBI H IIO-
HATUSI;  MpaKTH4e-
CKO€ TNPHUMEHEHHE
HEKOTOPBIX Heopra-
HUYECKUX BEIICCTB
B CEIMBCKOX 0351~

3HAET CBSI3b MEXIY
CTPOEHUEM BEUIECTB
H UX XUMHYCCKHUMH
CBOICTBaMU; oc-
HOBHBIE  XHMHYeE-
CKHE 3aKOHBI U IIO-
HATHUS;  TPaKTHYe-
CKO€ TMPUMEHEHHUE
HEKOTOPBIX HEOpra-
HHUYECKUX BEICCTB
B CEIBbCKOX 031~




CEJIbCKOX 03511~ CTBEHHOM  IIPOU3- | CTBEHHOM  IIPOU3- | CTBEHHOM  IIpOM3-
CTBEHHOM  IIPOU3- | BOJICTBE BOJCTBE C HE3Ha- | BOACTBeC Tpelye-
BOJICTBE YUTEIbHBIMU Mot CTEIEHbIO
omMOKaMd W  OT- | IOJIHOTBl U TOYHO-
JIENBHBIMU  TIpo0e- | cTh
JamMu
51.0.38 OOyuatomuiics He | OOyqaromuiics OO0yuaromuiics OOyuaronuiics
v.1 yMeeT  caMocTosi- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEEeT  CaMOCTOs-
TETBHO paboTaTh C | CTOSATEIBLHO pabo- | TEMbHO paboTaTh C | TEIBHO pabOTaTh C
yueOHOIl W cmopa- | TaTh ¢ y4eOHOW U | yueOHOM U cmpa- | yueOHOH U cmpa-
BOYHOW JIUTEpaTy- | CIPAaBOYHOW JIMTE- | BOUHOM JIUTEpATy- | BOUYHOM JIUTEpaATy-
pOM; HCIIOJNIB30BaTh | paTypoil;  HUCIOJb- | pOM; HCIIOIb30BaTh | pOM; HCIIOJIb30BaTh
CBOMCTBA XUMHYE- | 30BATH CBOMCTBA | CBOMCTBA XHMHU4YE- | CBOMCTBA XUMHYE-
CKHX BEILECTB B JIa- | XUMUYECKUX BE- | CKHUX BEILECTB C HE- | CKMX BEIIECTB B Ja-
OOpaTOpHOW W TpO- | MECTB B Jabopa- | 3HAYUTEITbHBIMU OopaTOpHOW W TIPO-
U3BOJCTBEHHOM TOPHOM W TIPOU3- | 3aTPYJHEHUSAMH B | U3BOJCTBEHHON
MIPaKTUKE C MpHUMe- | BOACTBEHHON Mpak- | JTabOpaTopHON U | MPaKTUKE C MpUMe-
HeHueM WH(]OpMa- | THKE C MPUMEHEHU- | MPOU3BOJCTBEHHON | HEHHMEeM WH(pOpMa-
LIUOHHO- eM HMHPOPMAIMOH- | IPAKTUKE C MpHUMe- | IHOHHO-
KOMMYHHKAIMOH- HO- HEeHUEeM uH(OpMa- | KOMMYHUKAIIMOH-
HBIX TEXHOJIOTH KOMMYHHKAI[MOH- [IUOHHO- HBIX TEXHOJIOTHi
HBIX TEXHOJIOTHI KOMMYHUKAIMOH-
HBIX TEXHOJIOTHH
51.0.38 OOyuatomuiicas He | OOyqaromuiics OO0yuatrouuiics OOyuaromuiics
H.1 BJaJIe€T COBpPEMEH- | c1abo BIaJeeT Co- | BIAZCET COBPEMEH- | CBOOOJHO BiaJeeT
HOW  XUMHYECKOHN | Bp€MEHHOM XHMH- | HOM ~ XMMHYECKOH | COBpEMEHHOU  XHU-

TEPMHUHOJIOTUEN B
0o0JacTH HEopraHu-
YeCKOM XHMHUH, OC-
HOBHBIMU HaBBIKa-
MU oOpamieHus c
1a00paTOPHBIM

o0opynoBaHUEM U
MOCYI0i1; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOO0B
dHaJInu3a

YECKOM TEPMHUHOJIO-
rueil B 0bmacTu He-
OpPraHu4eCcKoOrl XH-
MUH,  OCHOBHBIMU
HaBBIKaMU oOpariie-
HUS ¢ JabopaTtop-
HBIM 00OpYIOBAaHU-
€M M TIOCYyJ0i; 3Ha-
HUSIMU TI0 TE€OPETH-
YeCcKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJ/IOB aHAJIN3a

TEPMHHOJIOTUEH B
00JlacTH HEopraHu-
YeCKOM XHUMHHU, OC-
HOBHBIMU HaBBIKa-
MH oOpaleHus c
1a00paTOPHBIM
obopymoBaHUEM U
MOCYA0M; 3HAHUSAMU
0 TEOPETHUYECKUM
OCHOBaM coBpe-
MEHHBIX  METOJ/IOB
aHaimza ¢ HeOOJb-
MIAMH  3aTPYyTHEHU-
AMHU

MUYECKOH  TEPMHU-
HOJIOTHEH B 00Ia-
CTH  HeOopraHuye-
CKOH XWUMHH, OC-
HOBHBIMH HaBBIKa-
MU OOpamieHus ¢
1a00paTOPHBIM

obopymoBaHueM |
MOCYA01; 3HAHUAMU
M0 TEOPETHYCCKUM

OCHOBaM COBpe-
MEHHBIX  METOJIOB
aHamM3a

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUIi, HABLIKOB U (MJIH) ONBITA AesSITeJIbHOCTH cCOPMUPOBAHHBIX B MpoLiecce
OCBOCHHS JHCIHHUILINHEI

TumnoBble KOHTPOJILHBIE 3aJIaHUsI U MaTE€pUaibl, HEOOXOIUMBIC ISl OIICHKW 3HAHWH, YMEHUU U
HABBIKOB, XapaKTEPU3YIOMUX O0a30BbIA ATanm (OpPMUPOBaHUS KOMIETCHIIMA B MPOILECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1. Xumusi HeopraHuyeckass U aHaJUTUYEeCKas [DIEKTPOHHBIN pecypc] :

MCTOANYCCKUC YKa3aHUsA

JUTSL CaMOCTOSITENIFHOM PaOOTHI 1O NUCIMIUIMHE TSI CTYACHTOB arpOHOMHUYECKOTO (akyabTera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxHno-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. XuMHs HEOpraHWYECKas ¥ aHAIUTHYECKAs : METOAUYCCKHE YKa3aHHs K JIa0OpaTOPHBIM 3aHSITH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 0OyJaromIuXcs M0 HAMPABICHUSM MTOATOTOB-
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KH: ArpoxXuMus U arponoudBoBesieHre, ArpoHomusi, CagoBoJacTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX035MCTBeHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpukona E.
C. ; IOxno-Ypansckuii 'AY, UactutyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

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

B nmanHOM pa3zgene MeTOAMYECKHE MaTepHalIbl, ONMPECISIIONIME MPOLEIyphl OIICHUBAHUS 3HA-
HHM, YMEHHI, HABBIKOB M(MJIU) OMbITA ACSITEILHOCTH, O JUCUUIUIMHE «XUMUS HEOPTraHMYECKasl U aHa-
JIMTUYCCKAaAg», 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 aTTECTAIMN 00YyJarOIUXCsl.

4.1. OueHovHble cpeaACTBA 1Jis1 NPOBeIEeHUS TEKYIIero KOHTPOJIsl, B TOM YHCJe B Mpolecce
NMPAaKTHYECKOH MOAT0TOBKH

4.1.1. OuennBanue oT4yeTa MO JadopaTopHoii padore
Otyet Mo 1abopaTopHO paboTe MUCIIOIB3YETCS I OIICHKU KaueCcTBa OCBOCHUS O0YyJarOITUMCS
OCHOBHOH Mpo(hecCHOHATBLHON 00pa30BaTeNbHON MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
Aep:kaHue u Gopma oTdera 1o J1abopaTopHbIM paboTaM MPUBOJUTCS B METOJUYECKUX YKa3aHMAX K Jia-
6oparopHbM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
710 CBEJIEHUs 00y4YarOLINXCs B HaYaJIe 3aHITHH.

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue
Bomnpocs! k maboparopHoii padbote WHJUKATOpa KoMIe-
TEHIUU
1. 1. UTo Ha3pIBaeTCs KOMILJIEKCOM? N-1onk-1

2. ChopmynupyiTe MOHATHE OKUCIATEIS.
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-

4. TlpuBeanTe nmpuUMepbl MEXMOJEKYISPHBIX U BHYTPUMOJIEKYJISIPHBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBaIOT KOHCTAHTOW HECTOWKOCTH KOMILIEKca?

7. YTo Takoe MeTo/1 JIeKTPOHHOro Oananca?

8. @aKTOPHI BIMUSAIONIME HA CMEILIEHUE XMMUYECKOTO PaBHOBECHUSA?

9. llpyHLIMN TUTPUMETPUUECKOTO aHAIH3A.

10. TIpuHUIMI TPaBUMETPUYECKOTO OMPEICTICHHS.

CTBCHHOHAYYHbIX
JTMCIUTUTAH JIJIS pe-
ICHUA CTAaHIAPTHBIX
3a7a4 B B 00J1aCTH
arpoOHOMHHU C IMIPpUMEC-
HEHHEM HH(pOpMaIIH-
OHHO-
KOMMYHUKAITHOHHBIX

TEXHOJIOTUN

OTyeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTesl OLEHKON «OTIUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENBHO», «HEYIOBJICTBOPUTEIBHO» UJIM OIEHKON «3a4T€HO», «HE 3a4yTe€HO». OlLeHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIS
MOJIOYKUTEIBHBIX OIEHOK («OTIHYHO», «XOPOIIO», «YAOBICTBOPUTEIBHO»). OIlleHKa 00BABIIETCS 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

IlIkana Kpurtepuun onenuBanus

- - U3JI0’)KEHUE MaTepuaa JOTMYHO, TPAMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 0OOCHOBATh CBOM CYKJICHMSI IPU OTBETE HAa KOH-
TPOJIBHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS U IIPOLIECCHI;

- YMEHHE NIPOBOAUTH OIIBITHI U IIUCATh YPABHEHUS PEAKLIAN.

OlLleHKa «3a4TEHO»

- OTCYTCTBUC H€O6XO,Z[I/IMI>IX TCOPCTUYCCKUX 3HaHHﬁ;

O1LeHKa «HE 3aUTEHO» o
- JIONYIICHBI ONTMOKUA B OMPEICICHUU TOHSATUH W ONMMCAHUM XUMHYECKHUX
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3aKOHOB, SIBJIEHUM U IIPOLECCOB, UCKAXEH MX CMBICI, HE PELIEHBl pPaCUET-
HBIE 33]1a4H;

- HE3HaHHME OCHOBHOTO MarepHajga ydeOHOM NporpaMMbl, JOITYCKAIOTCS
rpyOble OUIMOKH B U3JI0KEHHUH, B HATMCAHUH YPABHEHUH peaKkiuil.

4.1.2. TectTupoBanue
TGCTI/IpOBaHI/Ie HCIOJIB3YCTCA IJIA OLUCHKU Ka4YeCTBa OCBOCHMHSA O6yanOH_II/IMC}I OCHOBHOM npo-

(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 | TurmoBble KOHTPOJIBHBIE 3aJaHNs M (MJIN) WHBIE MaTepUalbl, HEOOXOIMMBbIE IS
/Tl | OLIEHKH 3HAHWH, YMEHH, HABBIKOB U (MJIM) OIBITA ACATCILHOCTH, XapaKTePH3y- Kpél;iﬂeii?lrﬂ
IONIMX CPOPMHUPOBAHHOCTh KOMITETEHIIMH B TIPOIIECCe OCBOCHHS JIUCIIUTLTHHEI "
1. 1. Kakue snekTpoHHBIE KOH(UTYpalMu B aToMe peanu3oBaTh HEBO3- | M/I-1lonk-1

moxHo: 1) 1p?, 2) 2p’, 3) 3s%, 4) 3f2, 5) 3d°, 6) 4s°: Hcnons3yeT OCHOB-
a)l, 2, 3,6; HEBIC 3aKOHBI €CTe-
0)2,3,4,5; CTBEHHOHAYYHBIX

B) 1,2, 4,6; JUCLIUIUIUH IS pe-
r)3,4,5,6. IIEHUS CTAaHJAPTHBIX
2. HemeTanmnndeckue CBOMCTBA Y DJIEMEHTOB A TPy YCUITHBAIOTCS: 3a7a4 B B 00J1aCTH

a) cJieBa HAMPaBO U B TPYIINaxX CBEPXY BHU3; arpOHOMHHU C TIPUMeE-
0) cripaBa HaJeBO U B TPYyNIaxX CHU3Y B BEPX; HEHUEM HH(OpMAIIH-
B) CITpaBa HAJICBO M B TPYyTMIaxX CBEPXy BHU3,; OHHO-

T') CJIeBa HAMPaBO U B TPyNIaxX CHU3Y B BEPX. KOMMYHHKAITUOHHBIX

3. DHeprus HOHHU3ALMH JIEMEHTA — 3TO KOJIMYECTBO SHEPTUHU, KOTOPOE: | TEXHOJOTUH
a) BBIJCIISCTCS MPH MPEBPAILICHUH MOJOXKHUTEIBHO 3apsSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HeoOXO0AMMO 3aTPaTHTh JUIS MPEBPAIICHUS HEHTPAIBHOTO aroma B
MOJIOKUTEITFHO 3apsKEHHBIN HOH;

B) BBIJIEIISIETCS MIPH MPEBPALICHUN HEUTPAIHHOIO aTOMA B IOJIOKUTENb-
HO 3apsiKEHHBIN UOH;

I') TIOJy4aeTcsl MPHU MPEBPAIICHUH TOJ0KUTEIBHO 3apsHKEHHOTO MOHA B
HEUTpAJIbHBIN aTOM.

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

a) CMEIIEHUEM JICKTPOHHOM Haphl K aTOMy ¢ OOJIbIIEH 3JIEKTPOOTPHIIA-
TENBHOCTHIO;

0) YMCIIOM 3JIEKTPOHOB, IPUHUMAIOIINX Y4acTHE B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JICKTPOHOB Y aTOMOB BOJIOpOJia M Opoma;

I') YACJIOM OOIIUX AJIEKTPOHHBIX Tap.

5. Ha Bo3ayxe ImenodHbie METaJLIbl OBICTPO OKHCISIOTCS, TIOATOMY HX
XPaHSIT:

a) TIOJT CJI0OEM PaCTUTEIHHOTO MacJa;

B) IOJ1 CJIOEM 3THJIOBOTO CIIHPTA;

0) MO/ cJI0eM Ba3eTMHOBOTO Macia;

r) B atMoc(epe aproHa.

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

a) CBOWCTBA HE M3MEHSIOTCA, TaK KaK BCE BEIECTBA — T'MIPOKCUIBI Me-

TaJIOB OJJTHOTO NIEPUOAA;
0) OCHOBHBIC CBOWMCTBA yCHJIHMBAIOTCS, TAaK KaK YBEIHMYMBACTCS UHUCIIO
TMIPOKCOTPyI;
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B) CBOMCTBA U3MEHSIOTCS MIEPUOJINYECKH, TaK KaK BO3pacTaeT 3apsjl 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-
ToBJIeHUs 3 1 7 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 copepxutcs 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:
XUMUA 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

4.1.3. YcTHBI OTBET

Y CTHBIN OTBET MPOBOIUTCS JIJISI KOHTPOJIISL YCBOCHHUS CTYIEHTOM 00pa30BaTeIbHON MPOrPaMMBI 110
paznenaM JUCHHILTMHBI, OPTAaHU3yeTCs KaK yuyeOHOe 3aHSATHE B BUJE COOECeOBaHMS MPEMOaBATENS C
oOyuaromumucs. Bormpocsl Kk 3aHATHIO U3JI0KEHBI B: XUMUS HEOpraHUYecKas U aHAIUTUYEeCKas : METO-
IUYeCKHe yKa3aHUs K JJAOOPATOPHBIM 3aHATHUSM IO JUCHHUIUIMHE (oyHas ¢opma oOydeHus) [y 00y-
YaIOLUXCS 10 HAIlpaBJIEHUAM IOJATOTOBKU: ATpOXHMHMS M arporno4yBoBefeHue, Arponomus, CagoBoj-
CTBO, TeXHOJOTHUsI MPOU3BOJICTBA U MEPEPAOOTKH CEIbCKOXO03SUCTBEHHOM mpoaykuuu] / coct.: [lokaru-
noBa A. H., [Tectpukosa E. C. ; FOxHo-Ypansckuii I'AY, UncTuTyT arposkonoruu. - Muacckoe: FOx-
Ho-Ypanbckuit  T['AY,  2021. 54 .. : JHoctymn wu3  nokampHOM  cetm  MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBeT OIIEHMBAETCS OLIEHKOM KaK «3a4TE€HO» U «HE3aYTEHO».

Kpurepun onienku otBera (Tab1.) TOBOJATCS 0 CBEACHUS CTYJECHTOB B Hauasie 3aHsaTui. OmeHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IlIxkana Kpurtepuu onennBanus

- CTYJICHT TIOJTHO YCBOMJI YUEOHBIM MaTepHa,

- TPOSIBJISIET HABBIKM aHAIM3a, 00OOIICHUS, KPUTHUYECKOTO OCMBICICHUS U
BOCIIPUATHS HHGOPMAIINH;

- Marepuall U3JI0KEH I'PaMOTHO, B ONPENEICHHON JOTrMYecKor mocienoBa-
TETLHOCTH, TOYHO HUCIIOIB3YETCS TEPMUHOIOTHUS;

O11eHKa «3a4TEHO» - TIOKa3aHO YMEHUE WJUTIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUSI KOHKPET-
HBIMHU TTPUMEPAMH, IPUMEHSITh X B HOBOW CUTYaIlHH;

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMUYMUBOCTH KOMIIETCHIIUH,
YMEHHUI U HaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OAHA-BE HETOYHOCTU MPHU OCBEIICHUU BTOPOCTE-
TIEHHBIX BOIIPOCOB.

- HE PaCKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- 00Hapy’XKEHO HE3HAHWE WJIM HETOHMMaHue OOJbIeH, WM Hanbosee BaKHOM
4acTH y4eOHOro MaTepHania;

O1eHKa «HE 3a4TEHO» | - JIOMYIICHBI OIIMOKH B OMPEICICHHH MOHSTUH, IPH HCIIOJIh30BAHUU TEPMH-
HOJIOTHH, KOTOPbIE HE HCIIPABIEHBI MOCIIE HECKOIBKIX HABOISIIMX BOIIPOCOB;
- He c(OPMHUPOBAHBI KOMITETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHMS,
YMEHUS ¥ HABBIKU.

4.2. [Ipouenypsbl ¥ OLIEHOYHBbIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALNU

4.2.1. 3auer

He npenycmoTper yueOHBIM MIIaHOM

4.2.2. Jdx3aMeH

DK3aMeH sBisieTcs (POPMOM OIEHKH KayecTBa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesiaM ITUCHUILIHHEL. [To pesynbraTam sk3aMeHa oOyua-
IOLLEMYCS BBICTABIISIETCS OLICHKA «OTIMYHO», «XOPOIIO», «yJI0BIETBOPUTEILHO» HIIU «HEYOBIETBOPHU-
TCIIBHO».

DK3aMeH 10 JAUCIUILINHE TPOBOAMUTCS B COOTBETCTBHH C PACIMCAHHEM IPOMEKYTOYHON aTTecTa-
LMY, B KOTOPOM YKa3bIBAa€TCS BPEMSL €r0 IPOBEACHHUA, HOMEDP ayIUTOPHUHU, MECTO IIPOBEACHUS KOHCYIIb-
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TaK. YTBEPKIEHHOE paclHCcaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takxke Ha o(uuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI A TPOMEKYTOUHON aTTeCTallMi 00YyYaroIuXcsl yCTaHaBIUBaeTCst pado-
4el mporpaMMoi AMCUUIUIMHBI U JOBOAUTCS 0 CBEIEHUS 00YUarOIIKUXCs B Havalle CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekropaMu. C paspemieHus 3aBeayomnero kadeapoit Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATh NpernojaBarenb Kadeapbl, IPUBICUYECHHBIN s TOMOIIM B IpUEMe
9K3aMeHa. B ciaywyae OTCyTCTBHS BEIyILIEro IpernojaBaTelis SK3aMEeH NMPUHUMAETCS MPENOoJaBaTENIEM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[IpucyrcTBUe Ha 3K3aMeHe NpenojaBarenei ¢ Ipyrux kadeap 6€3 COOTBETCTBYIOILEIO PacIo-
PSDKEHUST PEKTOpa, MPOPEKTOpa Mo Y4eOHOW M BOCIUTATENbHOI paboTe, JUpeKTopa HMHCTUTYTa HE J0-
ITyCKaeTCsl.

Jlig mpoBeieHns 3K3aMeHa BEAYLUH [IpenojaBaTellb HaKaHyHe M0JIy4aeT B IUPEKTOPATE 3aUeT-
HO-JK3aMEHAIIMOHHYI0 BEIOMOCTb, KOTOpPasi BO3BPAILAETCS B JUPEKTOPAT IOCIE OKOHYAHUS MEPONPUs-
THA B JIEHb IIPOBEICHUS 3aU€Ta UM YTPOM CJIETYIOIIETO JTHS.

Bo Bpems 3k3ameHa 00y4arolyecss MOTyT MOJIb30BaThC C PA3pelIeHNs BEAyLIEro MpernoaaBa-
TeJsI CIPAaBOYHON ¥ HOPMATUBHOW JIMTEPATYPO, PYTUMHU MOCOOUSIMHU M TEXHUUYECKUMH CPEICTBAMHU.

DK3aMeHbI IPOBOASATCA MO0 OMJIeTaM B YCTHOM MJIM MMCbMEHHOM BHJE, MO0 B BUJE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAaHOBIECHHON (hOpMe B COOTBETCTBUH C YTBEp-
KIEHHBIMU KadeIpol SK3aMEHALMOHHBIMM BONPOCAMU U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkutcst 2 TEOPETUUECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTOpy NPEeAOCTABIsAETCS MPABO 3a/1aBaTh BOIPOCH CBEPX OMIIETa, a TakKe MOMHMO TEO-
PETUYECKUX BOIPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOAIINE 3a pAMKU IPOHJEHHOIO
MaTepHuasa 1o u3y4aeMoi JUCHUIUIMHE.

3HaHus, YMEHHMS W HaBBIKA OOYYArOIIMXCS ONPEACISIOTCS OLIEHKAMU «OTIUYHO», «XOPOIIO»,
«yIOBIIETBOPUTENBHO», «HEYJOBIECTBOPUTEIBHO» U BBICTABIIOTCA B 3a4E€THO-DK3aMEHAL[MOHHYIO Be-
JOMOCTh 00y4arolierocs B ACHb IK3aMeHa.

ITpu npoBeeHUN yCTHOTO 3K3aMEHA B ayAMTOPUH HE JOJKHO HaXOAUThCS Oosiee 6 00yvaromumx-
Csl Ha OJITHOTO MPEenoaBaTesl.

ITpu npoBeneHUN yCTHOrO 3K3aMeHa OOydarolMKCs BbIOMpPAET HK3aMEHAllMOHHBIM Ouier B ciy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems skx3ameHa oOyuaromuecss MOTYT MOJIb30BaThCs C Pa3pelIeHusl IK3aMeHaTopa Mporpam-
MOW JUCUMIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JINTEPATYpOH, IPYTHMHU MOCOOUSIMH U TEXHUYECKUMHU
CpEACTBaMH.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBJIATh HE MEHEe
40 MuHYT (TI0 J)KEJTAaHUIO 00YYarOMIEroCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.

OOyuaronuiics, MCIBITHIBAIOIIUIN 3aTPyIHEHHs IIPU MOJATOTOBKE K OTBETY 10 BHIODAHHOMY UM
Ousnery, IMeeT IpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM MPOJIEHUEM BPEMEHU Ha MOJTO0-
TOBKY. IIpn OKOHYaTeNbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Belgaua Tperbero
Ousera He pa3peuiaercs.

Ecnu oOyuaromuiics sIBUJICS Ha 9K3aMeH, U, B34B OMJIET, OTKA3aJICA OT NPOXOKICHUS aTTeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLIEHKA «HEYIOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHHE OOYUYAIOIMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKONMCHBIX MaTepUaIOB, MOOMIIBHBIX TEIE(POHOB, KOMMYHHKATOPOB, IIJIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX MCIBITAaHUI 3ampelnieHo. B cimyuae HapymieHust 3Toro TpeOOBaHUS IPENOAABATENb
00s513aH yJaIuTh 00YYaroIIerocs U3 ayIMTOPHH U MPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PHUTEIIBHO.

BricTaBieHne OLEHOK, IOJYyUYEHHBIX IIPU MOJIBEICHUHU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTaluy,
B 3a4€THO-’K3aMEHALIMOHHYIO BEIOMOCTb IIPOBOJUTCS B NMPUCYTCTBUU caMoro oOyuatomierocs. [Ipemno-
JlaBaTeNN HECYT IEPCOHAJIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHMS 3aIIUCEH O
pe3yJsbTaTax MpOMEKYTOYHOM aTTECTAlUU B 3a4ETHO-3K3aMEHAMOHHYIO BEJOMOCTb.
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HesBka Ha 5K3aMeH OTMEYaeTCs B 3a4€THO-DK3AMEHALMOHHOW BEJOMOCTH CJIIOBAMM «HE SBUII-
Cs».

Jnist 00yuarommxcsi, KOTOpble HE CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJ JUKBUIALMHU 3aJ0DKEHHOCTH. B 3TOT mepuon mpenojaBaTenv, NTPUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyIyT MpUHUMATH 3310 KeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUaeTCsl B 3K3aMEHAIMOHHOM JIUCTE.

OOyuaronmMces, MOKa3aBIIMM OTIUYHBIC U XOPOIINE 3HAHUS B TE€UCHUE CEMECTPA B X0JI€ MOCTO-
SIHHOTO TEKYIIETr0 KOHTPOJISl yCIeBAa€MOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAS OLEHKa J0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OlLieHKa BBICTABIIAETCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WHBanmupl M A C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[0POBbSI MOTYT CIIaBaTh JK3aMEHBI B
ME)KCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE MHIUBUAYAIBHBIM Y4eOHBIM IJIaHOM. VHBanuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] ONIOPHO-IBUTATEIBHOTO aIl-
raparta, JOIyCKalOTCd Ha AaTTECTALlMOHHBIE MWCIBITAHUS B  CONPOBOXKICHUM  ACCUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIIMH JAJIsi OCOOBIX Ciay4yaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYLIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu OO0y4arouuxcs Io
OIIOII 6akanaBpuata, creruanurera U maructparypbl» @I'BOY BO IOxuO-Ypansckuit TAY (FOYp-
I'AV-11-05-97/04-22 ot 30.08.2022 r.).

Ol1IeHOYHBIE CPEICTBA Kox u HaumenoBanue

Ne WHAUKATOPa KOMIIE-
DK3aMeH TeHIH

1. [epuonnuecknii 3axon /.M. MenneneeBa. CoBpemennas popmynupos- | U/I-lonk-1  Mcnoins-

Ka 3aKOHA. 3HAYCHUE TMEPUOJMUYCSCKOTO 3aKOHA JIUIS XUMUH. 3yeT OCHOBHBIC 3aKO-

2. [ToHsTHE XMMUYECKON TEepMOAMHAMUKHU. TepMOIMHAMHYECKHE CHUCTE- | HBl ~ CCTECTBCHHOHA-

MEL. VYHBIX  JIACHUTLINH

3. TemoBsie 3¢ (HeKThl peakiuii. DHTaIbINs cucTeMbl. 3aKoH ['ecca UL pelICHUs CTaH-

4. CBobopnas >Heprusi ['m66ca kak (yHKIMS COCTOSHMs BemecTBa. AG, | A4PTHBIX 33j1ad B B

KaK IPUYMHA POTEKAHUS CaMOIIPOU3BOJIBHOM PEaKIIHii. obmacTi  arpoHOMHH

5. COBpeMeHHast MOJIe/Ib COCTOSHHS JJIEKTPOHA B aTroMe. KBanTopbie unc- | ¢ TPUMCHCHHEM HH-
na. ¢dbopmanoHHo-

6. [TpUHIMITEI 3aITOJIHEHUS JICKTPOHHBIXOPOHUTATICH aroMa B OCHOBHOM KOMMYHHKAIHOHHBIX

TEXHOJIOTHI1

cocrossHuu: npuHuun [laynu, npasuno XyHnaa, npasuio KieukoBckoro.
DJIEKTPOHHBIE EMKOCTH OpOUTANICH, YPOBHEH M MOTyPOBHEH.

7. Tunel XUMHUYECKUX CBS3€i: KOBaJICHTHAsI, HOHHAsA, MeTaJUIN4YeCcKasl, BO-
nopojHas. X XxapakTepucThKa U CBOMCTBA

8. OnpeneneHre MOHITUSL «KOMIUJIEKCHBIE COeIMHEHUs». OCHOBHBIE TTOHS-
THUSI KOOPAWUHALUMOHHOW T€OpUHU. BaxkHeline TUIbl KOMIUIEKCHBIX CO-
€IUHEHUN.

9. OnextponauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.

10. I'maponus coneit. Tunel rugponnsa.

11. [lonsarue o ckopocTu XuMHUeCKol peakiui. OCHOBHBIE (DaKTOPBI, BIIU-
SIOIIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT Temnepatypsl. [Ipen-

CTaBJICHHE 00 PHEPrHH aKTHBAIIMH, YHEPTETHUUYECKOM Oapbepe W mepe-
XOJTHOM SHEPreTH4eCKOM KOMILIEKCE.

13. Kunernueckas xoHuenuus pasHoBecus. KoHcranTta paBHoBecus. Cme-
LICHHE DPABHOBECHA IIPU W3MECHEHHMH KOHIEHTPALUH, TEMIEPATyphl U
nasienus. [Ipunnun Jle-Ilarense.

14. OOmast xapakTepucTuka 3jaeMeHToB rpynnsl IA. Bomopon (u3otomsl,
noytydeHue, Gu3ndecKue ¥ XUMHIECKHE CBOMCTBA).
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15.

Bopa, reomeTpus u CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKUE CBOMCTBA BO-
nbl. Bona kak pactBopurelb. Boja B cenbCKOM X0351CTBE

16. XUMHYECKHE CBOMCTBA MICTIOYHBEIX MeTa/1oB. Kanui kKak 3JIeMEHT IH-
taHus pacrenuil. Kanuiineie ynoOpeHus.

17. Ou3nYecKue U XUMUIECKUE CBOMCTBA KaubIusl U MarHus. x 6uomnoru-
YEeCKO€ 3HaUCHUE

18. dusnveckue 1 XMMHUIECKUE CBOMCTBA AIIEMEHTapHOTO 0opa.

19. Kucnopoansie coenuuenus 6opa: okcuj, O0pHas KUCIOTA, TMOJIUKHCIIO-
THI OOpa, UX COJIH

20. Pusnueckue 1 XUMHUYECKUE CBOMCTBA METAJUIMYECKOr0 AJIFIOMUHUS.

21. Oxcubl U THIPOKCUABI AIIOMUHUS, Pa3HOOOpa3ne ux cTpoeHusi, amdo-
TEPHOCTh 3TUX COSAMHEHUM, PEaKIMK X B3aUMHOTO MpPEBpallCHUsI.

22. XUMHUST HEOPraHWYECKUX COCIWHEHUN YTriepoja: YIVIEKUCIIOro raza u
€ro MPOU3BOJIHBIX.

23. 3HaueHue COEAMHEHMH yTriepoja B celbcKoM xo3siicTBe. Kpyrosopot
yIaepoja B MpUpoe. DKOJOTHUYECKHE ACTIEKThl XUMHUU YTIepoa.

24. XuMus coefMHeHUH kpeMHus. KpeMHes3eM, CUIIMKaThl 1 allroMOCHIINKa-
ThI KaK TOYBOOOPA3yI0IIMe MUHEPAIBL.

25. Oco0eHHOCTH XMMHHM T€pMaHHUs, OJ0Ba M CBUHIA. [IpuMeHEHHE ATHX
AJIEMEHTOB U UX COCAMHEHHI. DKOJIOTMYecKasi OMacHOCTh COEIMHEHHI
CBUHIIA

26. XUMHS MOJIEKYJISIPHOTO a30Ta.

27. XUMUS aMMHUAKa U €ro MPOU3BOJIHbBIX.

28. XuMus OKCHJIOB a30Ta, Q30THOM KHMCJIOTHI M €€ COJICH.

29. ®ochop, amroTponHbie MOAUPUKALNNK, (HU3MUECKHE U XUMHUYECKHE
CBOMCTBa MOJIEKYJIsipHOTO (hocdopa.

30. OptodocdopHas kucioTa u ee conu. 3HaueHue Qocdopa Kak dmeMeHTa
nutanus. PocdhopHble y100peHuUs..

31. ®uznyeckue 1 XMMHUYECKHUE CBOMCTBA KUCIOPOa. DKOJIOTHYECKas POIlb
KHCJIOpOJia M 030Ha aTMOC(hEpBHI.

32. CoenuHeHnus cepbl ¢ BojgoponoM M kucinopogoM. CepHas Kuciora,
CyJb(aThl.

33. CepHHUCTHIN Ta3, CepHUCTA KUCIOTa, CyIbpuThl. CEepoBOIOPO U MOJH-
CyJb(aHbl.

34, DIIEKTPOHHOE CTPOCHHE aTOMOB TaJIOTEHOB U 3aKOHOMEPHOCTH U3MEHEe-
HUS CBOWCTB rajoreHoB B noarpynne. CoexuaeHus Gropa.

35. XI1opoBoAOpO, consiHas kuciora. CoeMHEHUs XJIopa ¢ KUCIOPOJAOM U
VX CBOKWCTBA.

36. Xumus 071aropoJHbIX ra3oB (CTPOCHHE aTOMOB, OCOOCHHOCTH XMMHUYE-
CKHX U (DU3UYECKUX CBOICTB).

37. CeMeicTBO Kele3a U UX XMMUYECKHE CBOMCTBA.

38. Xumus Mmapradna (OKCHJIbl, THAPOKCUIbI, KUCIOTBI, COJIN).

39. Oco0eHHOCTH XMMHH XpOMa; €ro BaKHEWIINE COSAMHEHUS (OKCHIIBI,
TUAPOKCUBI, KHCIIOTBI, COJIN).

40. XUMUSI MEAU U €€ COEIUHEHUI (OKCHJIBI, THAPOKCHUBI, COJIN).

41. [Ipenmer, 3amaun u 3HaUeHUE aHATUTHYEeCKON xumuu. Knaccuduxarms
METOJI0OB aHAJIN3a. TOYHOCTh AHAJTMTUYECKUX ONPEACICHUN

42. TeopeTnyeckue OCHOBBI AHATUTUYECKON XHUMHUU: 3aKOH JAEHCTBYIOLIUX
Macc.T€OpUsl DJIEKTPOJUTHUYECKON TUCCOLMALMU, IPOTOIUTHYECKAS
TEeopHsl.

43. XUMHUYECKOE paBHOBECHE B reTeporeHHbix cucremax. [IP, ero mpume-
HEHHUE.

44, Cnioco0Obl BRIpaXKEHUs KOHIIEHTPAIIMH PAaCTBOPOB: MPOILICHTHASI, MOJISIP-

25




Hasl, HOpMaJIbHAaA, TUTP, MOJISIJIbHAS KOHLICHTPALH.

45. OcHOBBI TpaBUMETpUYecKoro ananuza. CyTh MeTOJa, NPUMEHEHUE,
ycnoBus npoBeaeHus. OcaxmpaeMas U TpaBUMeTpruecKas GOpMEI.

46. OcHOBBI TUTpUMETpUYECKOro aHaimn3a. CyTb, NIPUMEHEHHUE, YCIIOBHS
npoBeieHus. PacTBOpHI B TUTPUMETPHUH

47. Knaccudukanus meronoB turpuMerpuu. CyTh KaKIOH TPYHIBI METO-
noB. OO11e npueMbl TATPOBAHUS

48. XapakTepucTUKa METON0B HeuTpanusauuu. [Iposenenue, npuMeHeHue
Y 3HAYCHHUE.

49. XapakTeprucTUKa METOI0B KOMILIEKCOHOMETPHHU.

50. OCHOBBI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX METOJOB aHanu3a. Kiac-
cuuKalys STUX METOJIOB.

51. XapakTepucTuka MEPMAHTAaHATOMETPUHU, HOJOMETPUM U XPOMATOMET-
pUH.

52. XapakTeprUCTHKA METOJIOB OCAXKJICHMUSI.

3agaun It DK3aMeHa

BrraucnuTh 3HaueHne AHE._'.;B JUISL POTEKAIOIIEH B OPraHU3Me PEaKIuu

MMpEBpaIICHUS INTIOKO3bI U CACIaTh COOTBCTCTBYIOIINUEC BHIBO/IbL
CesH 1206 (x) =2 C2H50H (k) + 2CO2 (1)

TemnepatypHblii kKo3hduLMeHT peakuuu paBeH 2,5. Kak uzmeHurcs ee
CKOPOCTb IPU OXJAXKICHUHM PEAKIIMOHHOM CMECH OT U3MEHEHUS TeMIle-
patypsl ot 50 °C go 30 °C?

Kak uzmenuTtcs ckopocts xumuueckoil peakuu A(r) + 2B(r) = C(r) +
D(r), npu yBeIMueHNN KOHIIEHTpaluuu Bemectsa B B 3 paza?

CocrtaBuTh 37EKTPOHHBIC (OPMYJIBI U TPEICTABUTHh IpadUUYecKH pas-
MEIIEHUE AJIEKTPOHOB MO KBAHTOBBIM STYEHKAM JJISI YKA3aHHBIX 3JIEMEH-
toB Ga u non S

MeTtonom s5eKTpoHHOTrO OanaHca nojdepure Kod(p(UIMEHTH B CXeMe
OKHCJIMTENbHO-BOCCTaHOBUTENBHOM peakinu KMnO4+ HBr + HoSO4 =
MnSO4 + HBrO + K»>SO4 + H,O

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B CXeMe
OKHUCJIUTEIbHO-BOCCTAaHOBUTENBHON  peakuun  KMnOs+  KNO2 +
H>SO4 = KbSO4 + MnSO4 + KNO3 + H2O

Paccunraiite maccy BOJbI U pacTBOpa ¢ MacCOBOM IOJIEH XJIOpUaa Mar-
HUs 20%, KOTOpbIe TOTPEOYIOTCS 71l IPUTOTOBJICHUST PACTBOPA MacCOM
300 r ¢ maccosoii goneit MgClr 4%.

K pactBopy conu maccoit 250 r (maccoBas gosist 10%) npuiwim Boxy
o6vemom 150 mit (TuTOTHOCTE 1 T/MIT), OIIPEEIUTE MAaCCOBYIO OO CO-
JI1 B MIOJYYEHHOM PacTBOPE.

Paccunraiite KOJIMYECTBO BELIECTBA TUAPOKCUAA HATPHUS, KOTOPBIA I10-
TpeOyeTcs Il IPUTOTOBJICHUST pacTBOpa mMaccoir 60 T ¢ MaccoBoi J10-
neit menoun 15%.

10.

K pactBopy cephoii kucnotsl oobemom 250 mut (MaccoBast gossg HaSO4
12%, nnotrocts 1,08 r/mi) npunrin Boay maccor 120 r. Paccunraiite
MacCCOBYIO JIOJIFO CEPHOM KHMCIJIOThI H3YUY€HHOM PacTBOpE

1.

Cxopocts xumuyeckoid peakiuu 2NO(T) + Oz(r) = 2NO»(T) npu KOH-
LEHTPALUAX pearupyromumx BEIIECTB [NO]=0,3mo0ab/1 u
[02]=0,15momnb/1 coctaBmia 1,2-10>momnb/n-cex. HaiiTi 3HAUeHHE KOH-
CTaHTbI CKOPOCTHU PEaKLIUHU.

12.

Onpenenute MOJSPHYIO KOHIEHTPAIMIO PACTBOpA, MOIYYEHHOTO IMPHU
pacTBOopeHUH cyibbaTa HaTpusi Mmaccoi 42,6r B Boge maccoit 300r, ecnu

N-1onk-1
Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCITUATIIIUH JJIS pe-
IICHUSI CTaHJAPTHBIX
3amay B B 00J1aCcTH
arpOHOMUU C TIpUMe-
HEHHEM HH(pOpMaIIH-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI
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IUIOTHOCTH MTOJIyYEHHOT'O pacTBopa paBHa 1,12r/mir.

13.

0 o
Brrunciauts 3HaueHHE AHE gg AJIS IPOTEKAIOIIEH B OpraHU3Me peakiuu

IPEBPALLCHUS [NIFOKO3bI U C/IETAaTh COOTBETCTBYIONIUE BHIBOIbI
CeH1206 () + 6 O2 (r) = 6 H2O (1) + 6CO2 (1)

14.

O6pa3zer n3zBecTHsIKa Maccoit 0,5 06paboTany CONMSTHOW KUCIOTOM, TIPH
3TOM BBIJEIHIIOCH 75MI1 yriiekucioro raza. Onpenenure MacCoByIO J10-
710 KapOOHaTa KaJbllKs B TAHHOM 00pasIie M3BECTHSIKA.

15.

YkazaTh T€ W3 HHX, KOTOpble OONaZal0T  OKUCIHUTEIHHO-
BOCCTAaHOBUTENbHON aBorcTBeHHOCTHIO: NH3, H2SO4, MnO2, KMnOy,
HNO,, KxaMnO4, HNO3, HoS, H>SOs.

16.

Kakwne u3 MNEPCUYUCIICHHBIX BCUICCTB U 3a CUET KaKuX AJIEMEHTOB IIpOsiB-
JISFOT OOBIYHO OKHUCIIMTEIIbHBIC CBOMCTBA U KAKHE BOCCTAHOBUTEIIbHBIC?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS T'MApOJM3a HUTpaTa
AIIOMMHMS U aleTara HaTpus. YKaKHTE PEAKLUI0 CPEelbl B PACTBOPE
COJIH.

18.

HazoBute kommiekcuele coemuHenus: a) [Ni(H20)6]Cly;  0)
K4[Fe(CN)s] ;  B) Naz[Zn(OH)4]. Omnpenenute cTeneHH OKHUCICHHS
KOMIUIEKCO0Opa30oBaTeyiel B COCTUHEHUSX.

19.

CocTaBUTh 3EKTPOHHBIE (HOPMYIIBI M TPEACTaBUTH I'padUuecKu pas-
MELIECHUE 3JIEKTPOHOB I10 KBAHTOBBIM siUeiKaM g atomMaBr u moHa

A13+.

20.

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B cXeMe
OKHUCJIUTEIbHO-BOCCTaHOBUTENBbHOM peakuuu: Nal + NalOs + H2SOq4
—I> + NaxSO4 + H,O

21.

K pactBopy maccoit 250r, maccoBasi 10JIs1 COJIM B KOTOPOM COCTAaBIISIET
10%, npununu Boxy 00béMoM 150Mi. [IpUHSB MIOTHOCTH BOJBI PAaBHOM
1r/M11, onpeieIuTe MaCCOBYIO JIOJIIO COJIM B TOJIYYEHHOM PacTBOPE.

22.

Kak moBiusieT yMeHbIIICHHE AaBJICHHS HA PABHOBECUE B PEAKITHSIX:
a) N204(r) — 2NO2(1)

0) 2NO (1) + O2(1) — 2NO2(1)

B) 3Fe203(k) + CO(r) — 2Fe304(k) + COx(1)?

23.

Omnpenenute MOJNAPHYIO KOHLEHTPALMIO PACTBOpA, MOIYYEHHOTO IMPH
pacTBopeHUU cynbdarta HaTpusi Maccoi 42,6 T B Bose maccou 300 r, ec-
JIM IJIOTHOCTH MOJTYYEHHOI0 pacTBopa pasHa 1,12 r/mi.

24.

Paccuutars 3HaueHue A-Gzog.g peaKkIy U YCTAaHOBUTHh B KaKOM HaIlpaB-

JICHUH OHAa MOXKET IMPOTEKaTh CAMOIIPOM3BOJLHO B CTAaHAAPTHBIX YCJIO-
BUAX

NiO (k) + Pb (x) = Ni (x) + PbO (x)

25.

Paccunrars 3HayeHUE A-Géjg.g peaKuMuyu U yCTAaHOBUTH B KAKOM HaIIpaB-
JICHUU OHA MOXET IPOTEKATh CAMOIIPOU3BOJILHO B CTaHJIAPTHBIX YCIIO-

BUSIX
8 Al(x) + 3 Fe304(x) =4 AlbO3 (x) + 9Fe(kx)

26.

[Tonp3ysick CHpaBOYHBIMH JaHHBIMU T10Ka3aTh, YTO B CTaHAAPTHBIX
YCJIOBHSIX PEAKIIUsI HEBO3MOMXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (x)

[Ikana u KpuTEpUN OLIEHUBAHUS OTBETA 00YYAIOIIETOCS MTPEICTABICHBI B TA0INIIE

HIkana Kpurtepun oueHuBaHusi
- 00yYaroIuMics MOJIHO YCBOMJI yUeOHBIN MaTepua;
OneHka 5 - TOKa3bIBA€T 3HAHWE OCHOBHBIX MOHSATHUM JUCUUIUIMHBI, TPAMOTHO
(OTIIUYHO) MOJIB3YETCS TEPMUHOJIOTHEN;
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KH CBSI3HOT'O ONIMCAHUS SIBJICHUU U mponeccoB;

- IEMOHCTPUPYET YMEHUE H3JIaraTh Marepuall B ONpeIeIeHHO JJornye-
CKOM ITOCJICIOBATEIHLHOCTH,

- TIOKa3blBaeT yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTH U YCTOMUMBOCTh 3HAHUM, YMEHUH
U HABBLIKOB,

- MOTYT OBITh JOMYILIEHbI OJJHA—/IB€ HETOYHOCTH IPHU OCBELIEHUH BTO-
pPOCTENEHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

- OTBET YZIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMSAM Ha OLEHKY «5», HO MPH
TOM MMEET MECTO OJIMH U3 HEJIOCTATKOB:

- B YCBOGHHMH y4eOHOT0 MaTepuaa JOMyIIeHbI MpoOesbl, He NCKa3UBIIIHE
COJIEpXKaHHE OTBETA;

- B M3JIOKEHUHU MarepHalia JONyIleHbl He3HAYNTeIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HaHHWE OCHOBHOI'O MPOTPAMMHOI0 MaTepHalia B MUHHUMAaJIbHOM 00be-
Me, MOTPEIIHOCTH HENMPUHIMIHMAIBLHOTO XapaKTepa B OTBETE Ha JK3a-
MEHE: HETOJIHO WJIM HEMOCIIEeN0BATEIbHO PACKPBITO COACPKAHHUE MaTe-
puana, Ho MOoKa3aHo olIiee MOHUMaHKUE BOIIPOCOB;

- UMEJHUCh 3aTPyAHCHUS WIH JOMYIICHBI OMIHOKH B OMPECIEHUN TTOHS-
TUH, WCIOJIb30BAHUU TEPMHUHOJIOTUY, ONHMCAHUU SIBICHUN M MPOLECCOB,
UCIIpaBJIECHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISIBJIEHA HENOCTaTO4Has CHOPMHUPOBAHHOCTh 3HAHWM, YMEHUH H
HABBIKOB, 00YYaIOIIUNCS HE MOKET IPUMEHUTh TEOPHIO B HOBOM CHUTya-
077078

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- IpoOeIbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO MaTepualia, MPUHIIAITH-
QJIbHBIC OITMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAHWE WM HEMOHMMAaHWE OOJNbINeH WM Haubolee
B)XKHOH YacTH y4eOHOTo MaTepHuaa;

- JIOMyIIEHBI OMMOKU B OMPEICIICHUU TMOHSATHHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPBIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBKUX HABOSIINX BOTIPOCOB;

- He c(hOpMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHMSI, yMECHHSI U HABBIKU.

4.2.3. KypcoBasi padota / KypcoBoii NpoeKT

Kypcosast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUEOHBIM IIIAHOM
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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







