muancreperBo CEJIBCKOI'O XO3SIMICTBA POCCUMCKOM ®EJEPAIIMN
beneparbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPESIKICHHE

BBICIIETO 0Opa30BaHUS
«IOJKHO-YPAJIBCKUM I'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET»

HUHCTUTYT ATPOIKOJIOTUH - puanan ®T'BOY BO IO)KHO-YPAJIBCKHM I'AY

YTBEPXIAIO
HupexkTop MHCTUTYTA arpO3KOJIOTUH

E.A. Munaes

«20» mag 2024 r.

Kadenpa arporexHoIOTHIT 1 SKOJIOTHHI

Paboyas nmporpamMma AUCHUTUIAHBL

b1.0.34 XUMHUA HEOPTAHUYECKASA U AHAJIUTHYECKASA

Hampasnenue noarorosku 35.03.03 ArpoxuMusi 1 arpono4yBoBeeHUE
HanpaBneHHOCTh ATpo3K0JIOTHS
YpoBeHb BhICIIETO 00pa30BaHus — DaKaJaBpUaT

Ksanudukamus — 6akaaaBp

®opma 00ydyeHus: — OUHasA

Mmuacckoe
2024



Pabovas mporpaMma JUCHUIUIMHBI «XUMHSI HEOPraHMYECKass U aHAIMTUYECKas» COCTaBJICHA B
COOTBETCTBUM € TpeOoBaHHAMHU DelepanbHOr0 roOCyAapCTBEHHOI0 00pa3oBaTEIbHOIO CTaHIAapTa BBbIC-
mero obpa3oBanus, yreepxkaeHHoro Ilpukazom MunucrepcTBa oOpazoBanus u Hayku Poccuiickoii ®e-
neparmuu Ne 702 ot 26.07.2017 r. Pabouas mporpamma mpeaHa3zHayeHa I MOATOTOBKHM OakamaBpa 1o
HanpasiieHUo 35.03.03 Arpoxumusi M arpono4YBoBeeHNe, HAlIPaBICHHOCTh — ATPO3KOJIOTHSI.

Hacrosimas pabouas mporpaMma JUCHMIUIMHBI COCTaBJIEHA B paMKax OCHOBHOHW mpodeccHo-
HaJapHON oOpa3oBarenbHOM mporpamMmbl (OITOIT) u yunThiBaeT 0COOEHHOCTH OOYYEHHS MPU WHKITIO-
3MBHOM 00pa30BaHUU JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTAMHU 3710poBbs (OB3) 1 nHBaINI0B.

CocraBurenb — crapmunid npenoaasatens [lecrpukosa E.C.

Pabovas mporpamma AMCHUIUIMHBI OOCYXKACHAa Ha 3acelaHuu Kadeaphl arpOTEXHOJOTHH U
9KOJIOTUHU

«15» mas 2024 r. (mpotokoit Ne 8).

W. o. 3aB. xadeapoit arpoTEeXHOIOTUH U IKOJIOTHI
KaHAUIaT OMOJIOTHYECKUX HAYK H. B. Kupeena

PabGouass mporpamMma AUCHUIUIMHBI OA0OpeHa Y4eOHO-METOAMYECKOW Komuccued WMHcTuTyTa
arpodKOJIOTHHI

«17» mas 2024 r. (mpotokon Ne 4)

[Ipencenarens  y4eOHO-METOAMUYECKOM
Komuccur MHCTUTYTa arpo3Koaoruu E. A. Munaes

HupexTtop Hayunoit 6ubnuorexu W. B. IllatpoBa
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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO AUCHUIIHHE,
COOTHECEHHbIE C INIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OITOII

1.1 leap u 3agaun AUCHUILIHHBI

bakanasp no HanpasneHuto noarotoBku 35.03.03 ArpoxuMusi ¥ arporoYBOBECHUE JOKEH OBITh
MNOATOTOBJICH K PCIICHHUIO 3alad HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH CIICAYIOIICTO THUIIA: ITPOU3BOI-
CTBEHHO-TEXHOJOTUYECKOM.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, TPAKTUUECKAE YMEHHS 1 HABBIKH
10 XUMHUU OOIIIeH, HEOPTaHUYECKON U aHAIUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TPO(HIIH-
PYIOIINX JTUCIMIUINH, 00€CTIeYnBaIi TOHUMaHUE U OCBOCHUE METOJIOB aHAlIW3a M 3aKJIaJbIBaN 0a3uc
JUTSL TIOCIIEYIOMIEH PaKTHUECKON padOThl B COOTBETCTBUU C OPMUPYEMBIMUA KOMITETEHITHSIMHU

3agaum JMCHUILIMHDBI:
- MOJIYYUTh 3HAHUSA MO TEOPETUUYECKUM OCHOBAM XMMHHM HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BaXHEHIINX XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4MTh MPEICKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMUYECKUX PEAKLUN;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €r0 XUMUYECKUMHU CBOMCTBAMH,
— TI0JIb30BAThCA COBPEMEHHOW XMMHYECKONM TEPMHUHOJIOTHEN;
— BBIpAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPAaTOPHBIM O00OPYJOBAaHUEM, XUMHUUYECKOU TIO-
CYIOi U U3MEPUTEILHBIMH PUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJOB XUMHUUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKMA PACYETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— IS TIOJyYEHUs IOCTOBEPHBIX PE3yJbTaTOB aHAIN3a, HAYYUTh CTATUCTUYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIBTATOB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

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

Kon u HaumeHnoBaHue dopmupyembie 3YH
WHANKATOpA TOCTHKE- 3HAHUS yMEHUS HaBBIKU
HUSl KOMIETEHIIUH
N-1onk-1 Ucnmonwsyet | OOyuarommiicss pomked | O0yuaromumiics: gomkeH | OO0ydarommiics IIOJI-
OCHOBHBbBIC 3aKOHBI | 3HATh: CBs3b MCKAY | YMCTh: CaMOCTOATCIIb- | ’)KCH BJIAACTDH COBpC-
€CTECTBEHHOHAYYHBIX CTPOCHHUEM BEIECTB U | HO paboTaTh C YU4COHOU | MCHHOM  XHUMHYECKOM

TUCIUIUIAH JUIS pelie-
HUS CTaHJIAPTHBIX 3a-
nad B o0nactu arpo-
9KOJIOTUH, arpoOXUMHUU
U arporoyYBOBEICHUS C
MpUMEHEHHEM HHGOP-
MaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH

UX XUMHUYECKUMHU CBOM-
CTBaMH; OCHOBHBIC XU-
MHYCCKHE 3aKOHBI U
MOHSTHS; MPAKTUYECKOE
MPUMEHEHUE  HEKOTO-
pbIX  HEOpPraHUYECKUX
BEIIIECTB B CEIHCKOXO-
3IUCTBEHHOM  TIPOM3-
Bojactee (b1.0.34 -3.1)

U CIIPABOYHOM JIMTEpa-
TYpOil;  MCIOJB30BaTh
CBOMCTBA XUMHUYECKUX
BEIIECTB B J1aboparop-
HOM M TPOU3BOJCTBEH-
HOM MpaKkTUKE C TpH-

MEHEHHeM  HH}OopMa-
IIIOHHO-
KOMMYHHKAIIHOHHBIX

texnonoruii (b1.0.34 —
V.1)

TEPMUHOJIOTHEH B 00-
JACTH XWMHUHU Heopra-
HUYECKOM M aHaJIUTH-
YeCKOH, OCHOBHBIMH
HaBbIKaMU oOpareHus
C J1abopaTopHBIM 000-
pPyIOBaHHEM M TOCY-
JIOH; 3HAHUSIMH IO TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJI0B
ananm3a (b1.0.34 —H.1)

2. MecTo nucuuiuinabl B ctpykrype OITOII
I[I/ICI_II/IH.HI/IHa «XUMHA HCOpTraHHU4YCCKAad U AHAIIUTHYCCKAA» OTHOCUTCHI K OGHS&TGHBHOﬁ qacTu
OCHOBHOM Mpo¢hecCHOHATBHOM 00pa30BaTEIHLHOM MPOTpaMMbI OaKataBpHara.




3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

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

3.1. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHOM paboThI KonunuectBo uacos

KonraktHas pa6ora (Bcero), 30

B TOM 4HcJje MPAKTH4YecKasi MOATOTOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 48
ITpakTnueckue 3ansatus (113) -
CamocrosiTesibHas padora cryaentoB (CP) 73
KourtpoJb 27
HToro: 180

3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM

Ounas ¢popma o0ydeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaumenoBanue pa3znenos u tem =
TEMBI 4acoB 6ota cp | g g
J | JI3 | 113 i
1 2 3 4 5 6 7 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 12 2 6 - 4 | x
1.2. | CKOpOCTh M SHEPreTUKA XUMHUYECKUX PEAKIIUN 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. | OKMCINTETHLHO-BOCCTAHOBUTEIBHbBIC PEAKIIUU 12 2 6 - 4 X
1.6. | KomiuiekcHbIe coeAMHEHUS 10 2 4 - 4 | x
Paznen 2. Xumust 31eMEHTOB
2.1. | XuMus s-3J1EMEHTOB 14 2 4 - 8 X
2.2. | XuMus p-2JEMEHTOB 18 6 4 - 8 | x
2.3. | Xumus d-37€MEeHTOB 14 2 4 - 8 | x
Paznen 3. XuMus anaauTuyeckas
Brenenue. Knaccuduxarus MeTo0B aHan3a U
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTATUCTHYECKAs 10 2 - - 8 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO AaHAIN3A 20 4 8 - 8 X
3.3. | CyniHocTh IpaBUMETPUYECKOT0 aHAJIN3a 11 2 2 - 7 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 48 - 73 | 27

4. CTpyKTypa U coiepkaHue JMCUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTHyeckast MOATOTOBKA MPHU pean3alui YUeOHBIX MPEIMETOB, KypCOB, AUCUUIUIMH (MOIY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
MHBIX aHAJIOTUYHBIX BUAOB y4eOHOW IesITEeIbHOCTH, MPEAYCMATPUBAIOIIMX y4acTHe OOy4aroIIHUXCs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.




HpaKTI/I‘ICCKaSI IIoATOTOBKA MOXKET BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpPBIC TPEeIyCMaTPHUBAIOT Tepeaady ydeOHou mHpopmaIuyu oOydarommmMcs, HEOOXOIUMOMN IS 10-
CJICAYIOIIETO BBINMOJIHEHHs paboT, CBA3aHHBIX ¢ OyayIel mpodeccuoHaNnbHOM AesTeTbHOCTBIO.

PexomenayeMbIii 00bEM MPAKTUYECKOM MOATOTOBKH (B MPOILIEHTAX OT KOJMYECTBA YacCOB KOH-
TaKTHOH pa0OThI) I TUCIHUILINH, PEATH3YIOIINX:

- obmenpodeccuonansubie kommnereHiuu (OIIK) ot 15 mo 50 %
4.1. ConeprxaHue QTMCUUIITHHBI

Paznen 1. O0mas xumus

IloHsiTHS M 3aKOHBI CTEXMOMETPHH.

Moub, ocTosiHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKHU YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHbI 3KBUBAJIEHTOB, COXPAHEHUS MACCHI, IOCTOSTHCTBA COCTABA, 3AKOHBI T'a30-
BOT'O COCTOSIHUS BEILIECTBA.

CKOpOCTh U PHEpPreTuka XUMU4eckon peakuuu CpenHss U UCTUHHAsA CKOPOCTh XUMHUYECKOU peak-
11r; GaKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIIUU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOLIMX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XMUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, sHeprus aktuBauu, 3HEPreTHYECKUN Oapbep, aKTUBUPOBAHHBIN KOMIUICKC, KaTalu3, Ka-
Tanu3aTop, GepMeHT; 3HAYCHHE YYCHHUS O CKOPOCTU XUMHUYECKON peaKluy B XHMHH, OUOJIOTHH U CEJlb-
CKOM XO3SIMCTBE; 3aKOH JEWUCTBYIOIIUX Macc Uil XMMUYECKoro paBHoBecus, npuHuun Jlelllatense,
POJIb XUMUYECKUX PAaBHOBECUM B MPUPOJE; TEPMOAMHAMUYECKUE CUCTEMBI: OTKPBITHIE, 3aKPbIThIE, U30-
JUPOBaHHbIE, TOMOTCHHbIE U T€TEPOrCHHbIC; BHYTPEHHSS SHEPTHUs, SHTAIBIHS, TEIIOBONH 3PPeKT Xu-
MUYECKOW peakiuu, 3aKoH ['ecca, SHTpONUs KaKk Mepa BEPOATHOCTU COCTOSIHUSI CUCTEMBI, U3MEHEHHUE
sHepruu ['nb60ca Kak KpUTepHii BO3MOKHOCTH CAMOITPOU3BOJIBLHOTO MTPOTEKAHUS PEAKIUH.

PacTBopbI

MousipHasi KOHLIEHTpanus, MOJIIpHas KOHLEHTpalus SKBUBAJIEHTAa, MaccoBas AOJs, TUTP, TEPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs PACTBOPOB; (DM3MUECKHE U XUMHUYECKHE CHUJIBI, 00yCIIaBIUBaIO-
e o0pa3oBaHUe PaCTBOPOB; OTIUYHME CUIIBHBIX 3JIEKTPOJIUTOB OT CIa0bIX; TUIBI CHIIBHBIX 3JEKTPOJIU-
TOB; TUApATAIMS HOHOB, KOHCTAHTHI U CTEMIEHU JUCCOIUAINH CIIA0BIX IEKTPOIUTOB; BOJa KaK CIa0bIN
ANEKTPOJIUT, BOAOPOIHBIA U THUIPOKCUIILHBIN MOKa3aTeIu PacTBOPOB, CIIOCOOBI U3MEPEHHS BOJAOPOIHO-
ro MoKa3aTelsl; TUAPOIU3 COJIEH, TUIBI THAPOIN3a, KOHCTAHThl U CTENEHU TUPOJIN3a COJICH; 3HAaUCHUE
PacTBOPOB CUJIBHBIX U CJIA0BIX 3JEKTPOIUTOB B XUMUU, OMOJIOTHH U T€OXUMHUH.

Ctpoenue atoma, nepuoanyeckuii 3axkon J[.A. MeneneeBa 1 XuMu4eckasi CBsi3b.

OcHOBHbIE TPUHIUIIBI KBAHTOBOM TEOPUHU CTPOCHMSI BEIIECTBA; KBAHTOBBIC UKCIA: IJIaBHOE, OpOU-
TaJbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKHUE YPOBHH M MOJYPOBHHM aTOMa; MPHUHIIMIIBI 3aM0JIHE-
HUS 3JIEKTPOHHBIX OpOUTaneil aToMa B OCHOBHOM COCTOSIHMM: puHuuI [laynu, npaBuno XyHna; 3ek-
TPOHHBIE EMKOCTH OpOUTaJeH, MOAYPOBHEH U YPOBHEW aToMa; CIIOCOOBI 3alMCU JIEKTPOHHBIX (HOpMyIT
aToMa; coBpeMeHHas (OpMyJIHPOBKA MEPUOJAMYECKOTO 3aKOHA; CTPYKTypa MEPUOJUYECKON CHCTEMBI;
npaBuiio KieukoBCKOro; NepruoJuyHOCTh U3MEHEHHS CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUHM HOHU3AIUH,
CPOJCTBA K AJIEKTPOHY, dJIEKTPOOTPULIATEIbHOCTH, IEPUOTUYECKHUI XapaKTep U3MEHEHHUs CBOWCTB 3Jie-
MEHTOB; CBSI3b PACTIPOCTPAHEHHOCTH XUMUYECKUX JIEMEHTOB C UX MOJIOXKEHUEM B MEPUOJAMYECKON CHU-
CTEME, MaKpO- U MUKPO3JIEMEHTHI; TUIBI XUMUYECKON CBS3H; XAPAKTEPUCTUKH CBA3EH: DJIEKTPUUECKUE
JTUTIONFHBIE MOMEHTHI, d()(EKTUBHBIC 3apsIbl ATOMOB, CTEIIEHb MWOHHOCTH, HAIMPABICHHOCTh M HACHI-
LIEHHOCTb, SHEPIUs U JJINHA CBA3U.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKINH.

CreneHb OKUCIIEHHS], OKHCINUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHSI OKUCIUTEIBHOBOC-
CTAHOBUTEJIBHBIX PEAKIMI; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIMANbI; ypaBHeHUe HepHcra;
ONpEeJEICHUE HANpaBICHUS NPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOUIBIO
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MMOTEHIIUATIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU B
MIPUPOJIE.

KoMiuiekcHble coeTUHeHH .

CrpoeHre KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COEIWHEHMI: KOMIUIEKCOOOpa3oBaTelb, JIH-
rasjibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPJAWHAIIMOHHOE YUCIIO, TEOMETPUSI KOOpIUHALIU-
OHHOH cepbl; BHEUTHECPEepHbIE MOHBI; KOMIUIEKCH C XEIaTo00pa3yroMMMH U MaKpOLUKINIECKUMU
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JUraHAaMu; yCTOMYUBOCTh KOMIUIEKCHBIX COEIMHEHHUI B pacTBOpax, KOHCTAHTAa YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DaKTOPBI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COETUHEHUI B pacTBOpax:
TeMIepaTypa, XeJNaTHbIH ©  MaKpOUMKIMYECKUW JPQEeKThl, 3apsi  LEeHTPATbHOTO  HOHa-
KOMILIEKCO00pazoBatesi, TeoOprs KOOPAUHAIIMOHHON XUMUYECKOW CBSI3U, 3HAUEHHE KOMILJIEKCHBIX CO-
eJUHEHUU B KIIETKE.

Pa3znea 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIEeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHApHBIE COEIUHEHMSI BOJAOPOJA C 3JIEKTPOOTPULIATEIbHBIMU 3J€MEHTaMHU, UX TOBEJCHHE B BOJHBIX
pacTBopax, TUIPHJIBI MIETOYHBIX U IMIEJIOYHO-3EMENbHBIX METAJIOB, OOIIMe CBOIMCTBA 31eMEHTOB [A-
MOATPYMIIBI; IIETOYHBIE METAJIbl KaK BOCCTAHOBUTENH, 0Opa3oBaHHe OMHAPHBIX COCAMHEHMH U HX
CBOMCTBA, KaTHOHBI MIEIOYHBIX META/IOB KaK BaKHEWIIas XUMUYecKas opMma UX CYIIECTBOBAaHUS B
MPUPOJIE, CBOICTBA 3TUX KaTUOHOB, HATPUH U KaJHil KaK KOMIIOHEHTHI TOYBbI M TIOYBEHHBIX PACTBOPOB,
KaJIUi Kak DJIEMEHT MUTaHUS PACTEHUH, KaduitHble yI0OpeHus, KpyrOBOPOTHI HATPUS U KAIUS B TIPUPO-
ne; obmue coiictBa ITA-moarpynmsel; aMpoTepHOCTh OepUiUIHsI, €r0 OKCHUIA M THIPOKCHIA, TOKCHY-
HOCTh OCpWIUINS M €r0 COSAMHCHMIA; (PU3MUECKUe U XMMHYECKHE CBOMCTBA MarHus M KallbLIUs, UX BOC-
CTaHOBUTEJIbHbIE CBOMCTBA, KATUOHBI MarHUs W KaJIbLIUA KaK BakKHEWIIHe (OPMbI CYIIECTBOBAHUS ITHX
3JIEMEHTOB B NIPHPOJIE, CBOMCTBA ITHX KAaTHOHOB; POJIb MarHus B xaopodumne, Mg** u Ca** B pepmen-
TAQTUBHBIX PEAKIMAX; MAarHUHA U KalblMHA KaK MUTATEIbHbIE KOMIIOHEHTHI IIOYB, MX NOHOOOMEHHOE T0-
BEJICHUE B MMOYBAX, JKECTKOCTh BOJIbl, K3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMHUs p-3JIEMEHTOB.

Oo6mme cpoiicTBa 3neMeHTOB IIIA-moarpynmel; OTIMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTHX 3JIEMEHTOB MOATPYIIIbI, TpeodiajaHie KOBAJIECHTHOTO XapaKTepa CBs3ell B coeMHe-
HUSX Oopa M JBOMCTBEHHBIH XapakTep CBA3eH allOMUHMSA, (pU3MUECKHE U XUMHUYECKUE CBOWCTBA 3Jie-
MEHTHOT0 00pa, KUCIOPOACOEpKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YECKHE M XMMHYECKHE CBOMCTBA METAIMYECKOT'O AIFOMUHUS, BAXKHECHININEG XUMHUYCCKHUE CBOMCTBA OH-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCU]IBI AIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTEepHOCTh 3TUX COCAUHECHH, PEaKIMd WX B3aWMHOTO TMPEBpAIICHHs; OOIIME CBOWCTBA AJIEMEHTOB
IVA-noarpymnmsl; XUMHsI HEOPTaHWYECKUX COSTUHEHUN YTIIepojia: ajuIOTPOITHbIE MOAU(MUKAIIUN yTJie-
poJia, OKCUBI yIiIepoJia, YrolibHas KUCIIOTa M €€ COJHM; OCOOCHHOCTH XUMHUYECKUX CBOWCTB KPEMHUS;
OKCHJI KPEMHHUS, KpEMHHUEBBIE KUCIOTHI U MX COJIM; KPEMHE3€EM, CHIIMKATHI, aJJlOMOCHIIMKATHI KaK MOY-
BOOOpa3yoIlKe MaTepHalIbl, UX 3HAYCHUE IS TUIOAOPOIUS MTOYB; OCOOCHHOCTH XHUMHH T€PMaHHUsI, OJI0-
Ba U CBMHIIA, SKOJOTHMYECKas OMACHOCTh CBHUHIIA; OOIIKME CBOMCTBA JIEMEHTOB V A-TIOATrPYIIIbI; OKCUIbI
a30Ta, a30THAsA, a30TUCTAasI U A30THOBATUCTAsI KUCIIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO
3JIEMEHTa, 3HaUYE€HUE a30Ta KaK 3JIeMEHTa MUTaHUs, KPyTOBOPOT a30Ta B MPUPOJIE, a30THBIE YAOOPEHHUS,
HKOJIOTUYECKUE aCTIEKThI UX NMPUMEHEHHsI, OKCUabl Gocdopa; oprodochopHas kuciaora u e€ conu,; 3Ha-
yeHue pocdopa kak 3meMeHTa MUTAHUS, KpyroBopoT ¢ocdopa B mpuposae, hochopHbie yanoOpeHus u
AKOJIOTHUYECKHE ACTEeKThl MX HCIOIh30BaHUS; OOIIME CBOWCTBA 3MeMEHTOB VIA-moArpymmsl; MoJeKy-
JSIPHBIN KUCIOPOJ KaK OKHCIUTENb; 030H; TEPMOJUHAMHUYECKAs] YCTOMYMBOCTh U PAaCIpPOCTPaHEHHOCTh
COCIMHEHUI KUCIOpPOAa; OKCUIbI, KUCIOPOCOAEpKAIINE KUCIOThI, OCHOBAHHUSI, COIM KUCIOPOACOAEP-
KaIMX KUCJIOT KaK BayKHEHIINe KJIacChl HEOPraHUYECKUX COEAMHEHUN; 0COOEHHOCTH XUMUYECKHUX CBS-
3€il cepbl; OKCHUJIBI CEPBI; CEpHAast KUCIOTA U €€ COJIU; CEPHUCTASI KUCTIOTAa U €€ COJIU; CEPOBOIOPOI U TO-
nucynbQaHel, CyIbQUIL U TOJMUCYIB(UIIBI; cepa KaK OMOTEHHBIN 3JIEMEHT; MPUMEHEHHE CYIb(HaToB U
JIPYTUX COETMHEHUM Cephbl B CEIbCKOM XO35ICTBE, IKOJIOTUYECKAs OMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOICcTBA 311eMeHTOB VIIA-MoArpyIel; cTeneH! OKUCICHUS TAJIOTCHOB B COSAMHECHHU-
sIX, OCOOCHHOCTH CBSI3€H, TepMOAMHAMUKA U CTPOCHHE COeMMHEeHHMH ¢dTopa, propoBomopon, GropoBo-
JOpOAHAs KMCIIOTa U €€ COJIM; XJIOPOBOJOPO/, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIO)KUTENbHBIMU CTEMEHSIMH OKHCIEHHUS XJIOpa, UX XMMHUYECKHE CBOWMCTBA; NMPUMEHEHHE COEAMHEHMIA
XJIOpa B CEIbCKOM XO3sICTBE; (TOp KaK >KU3HEHHO HEOOXOMUMBIM SJIEMEHT M KakK JJIEMEHT-
3arps3HUTENb OKPY)KAIOIIEH CPeJbl; UCIIOJIb30BAaHNE COSTMHEHUI OpoMa U il0/1a B METUIIMHE.

Xumus d-3/ieMeHTOB.

OO61ue cBoiicTBa U OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COCIUHEHUSI XpOMa B CTENEHSIX OKHUCIIE-
HUs +3 u +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiia B CTENEHIX OKUCIeHUS +2, +4, +6 u



+7; ponb COeNMHEHUN XpoMa, MOUOIeHa, MapraHIla, kKelle3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YEJIOBEKA U JKMBOTHBIX; COCIMHEHMS XKEJe3a B CTENEHSAX OKUCIEHUS +2 U +3, COeIMHEHUS KO-
0anbTa B CTEMECHAX OKUCICHHS +2 W +3; COSAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEJU B CTENEHIX OKHUCIEHUs +1 U +2; COeNMHEHNs INHKA, KaJMUS U PTYTH; POJIb COCAUHEHUN XpoMa,
MONIMOICHa, MapraHIla, xele3a, HUKes, MeU U IUHKA B JKU3HEIEATEITbHOCTH YeI0BEeKa U KHUBOTHBIX;
TOKCHUYHOCTb COETMHEHUI KaaMUs U PTYTH.

Pasznea 3. Xumusa anajJauTn4deckas.

Teoperuvyeckne 0CHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMHUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MEpUTENbHAs MOCY1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIMU Pa3BUTHS aHATUTUYECKON XUMUU. OCHOB-
HBIE€ THUIBl PEAKUUU, HCIOIb3YEMBIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCAaXACHUS-pAcTBOpEHHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAlM3a: AaHAIMTUYCCKUN CUTHA M TMOMEXH, KIacCH(HKAIUs MOTPEITHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U NMPELU3NOHHOCTh) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJI, CIIOCOOHI MOBBIMICHUS IPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIN3A.

Turpumerpuyeckuii aHaJINu3.

CymHOCTh MEeTOJa, MPUTOTOBICHHE PabOYMX U CTaHJAPTHBIX PAaCTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIE MPUEMBI TUTPUMETPUUECKUX OIpPeNeiIeHH (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA YKBUBAJICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHULEMUHUS KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
MEeToJa KHUCJIOTHO-OCHOBHOTO TUTpOBaHUs: KOMILIEKCOHOMETPUYECKOE THUTPOBAHUE: KOMILUIEKCOHBI,
KOMILIEKCOHATHI, IPUPOJA CKa4YKa TUTPOBAHUS B KOMIUIEKCOHOMETPUH, METAJUIMHANKATOPHI, TPAKTHYE-
CKOE MPUMEHEHHE METO0/1a KOMIUIEKCOHOMETPHUU: OTNpeAeNieHNe 00IIei KeCTKOCTH BOJIBI, OTpPEACIICHUE
MarHusi M KajdbLHs IPU COBMECTHOM HPHUCYTCTBUH, ONPEIECICHUE ATIOMHUHMS, ONPEIACICHUE MEIU.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHME: TEOPETHUECKHUE OCHOBBI METOJA, MPUPOJa CKayka
TUTPOBAaHUS B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM TUTPOBAHHMH, MEPMAaHIaHATOMETPHUS, MOAOMETpHS,
XPOMAaTOMETPHSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE U APYTUE UHIUKATOPHI, UCIOJIb3yEeMbI€ B KHCIIOT-
HO-OCHOBHOM THUTPOBAaHMH, IMPAKTHYECKOE MPUMEHEHHE METOJa OKHCIHMTEIbHOBOCCTAHOBUTEIBLHOTO
TUTPOBAHUS: NIEPMAHTAaHATOMETPUUYECKOE OIPEACIICHHE Keje3a, HOJOMETPUUECKOE ONpeeIeHUE ME/IH,
XPOMAaTOMETPUYECKOE ONPEIETICHUE JKEIe3a; TUTPOBAHUE 110 METOY OCAXKJICHHUSI, IPUPOJA CKauKa THUT-
POBaHMSI B METOJIE OCAKICHHS, ApTCHTOMETPHUS, CIOCOOBI YCTAHOBJICHHS TOYKH SKBHBAJIIEHTHOCTU B M€-
TOAE OCAXACHUS, IPAKTUYECKOE MPUMEHEHUE TUTPOBAHMS MO METOAY OCAXKJIECHHUS: ONPEIECICHUE rano-
TE€HU-HOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymHocTh MeTo/1a, hopMa OCAXKICHUS U TpaBUMETpUUEcKas popma, MOJHOTA OCAKICHUS, PUIH-
HbI 3arpsS3HEHHs] OCAJIKOB, (PUIBTPOBAHHWE U MPOMBIBAHUE OCAJKOB, BBICYIIMBAHHME M MPOKAJIMBaHUE
0CAaJIKOB, pacueThl B IPABUMETPUUYECKOM aHAIM3€, MPAKTUUECKOE MPUMEHEHHE METOJla IpaBUMETpUYE-
CKOI'O aHaJIM3a: ONPEJEICHUE BOJIbI, ONPEIEICHUE KPEMHUEBOM KUCIIOTHI, ONIPEAEIICHNE Kelle3a U allo-
MUHUS, onpeienenue 0apus u cynbhaT-noHOB.

4.2. ConepxxaHue JeKiui
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OcHOBHbIE MOHATHS W 3aKOHbI cTeXuoMeTpuHu. OCHOBHbBIE 3aKOHBI U
1 MOHATHS XUMHH: aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAsi U OTHOCH- )
) TeJbHAas MOJICKYJIIpHAs MacChl, MOJIb, MOJISIpHAsi Macca, 3aKOHbI COXpa-
HEHHUS MacChl, IOCTOSHCTBA COCTaBa, 3aKOH DYKBUBAJCHTHBIX OTHOIIICHHUI.
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CxopocTh M JHepreTuka XUMHYecKuX peaknui. [lonarue o ckopoctu
XUMHYEeCKON peakuuu. OCHOBHbBIE (DAKTOPBI, BIUSIOINIME HA CKOPOCTb
peakuuu. OCHOBHON 3aKOH XHMMHYECKOM peakUMM ISl AJIEMEHTapHOMI
craguu. KoHcTaHTa CKOPOCTH XMMUYECKOM peakinu. KoHcTaHTa paBHO-
Becus. [Ipunnun Jle-Illarense.

34,5

Crtpoenue atoma, nepuoanyeckuii 3akon /{. U. MenjaesneBa u xumu-
YyecKasi CBA3b. ATOMHO-MOJIeKYJIsIpHOe ydeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHHM aTOMa C TOYKH 3pEHUs KBAHTOBOW TEOPHH.
[Ipunnun MuHumansHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xyuna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3U: JUIMHA M HEPrusi, HACBIIIAEMOCTbh U HAMPABIECHHOCTb.
HNonnast cBs3b, mpupoma oOpa3oBaHHMs W CBOWCTBA. MeTamudeckas
CBsI3b, IPUPOJIa 0OPa30BaHUS M CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. llepmoanyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpUOAMYECKON CHUCTEMBI IJIEMEHTOB.
N3MeHeHue CTpOEHHs U CBOMCTB 3JIEMEHTOB B IEPHOJIE, B rpymnmne (paau-
yca aroMa, Y3HEpruil MOHU3ALUU U CPOJCTBA K AIIEKTPOHY, SJIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH M CTENEHU OKUCIICHUSI.

OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE peaKinuu. CTEleHb OKUCIICHHUS.
Oxucnurenun u BoccraHoBUTENU. CTexuoMeTpuuecKue Kod(h(UINEHTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUN. DKBUBAJIECHTHI OKHCIUTEIS
U BOCCTaHOBHTENS. POJIb OKHCIUTENBHO-BOCCTAHOBUTENBHBIX pPEakluil B
IIPUPOJIE U CEIILCKOM XO35ICTBE.

KommniexkcHble coennHenusi. OCHOBHBIE MOHSTHUS KOOPIAWHAIMOHHOMN
TEOpUU: IEHTPATBHBIA HOH — KOMIUIEKCOOOpA30BaTelb, JTUTaHIbl, KOOP-
JTUHAIMOHHOE YHUCII0, BHENTHechepuyeckue noHbl. HoMeHkIaTypa Kom-
IUIEKCHBIX coeAWHEHUN. BakHelmue TUNBI KOMIIJIEKCHBIX COCOUHEHUH.
KoHCTaHTBI yCTOMYMBOCTH Y HECTOMKOCTH.

Xumusa s-3jeMeHTOB. CBOCOOpas3me CTpOeHUs aroma Bojopoja, (pusu-
YECKMX U XMUMHYECKUX CBOMCTB TOTO 3JIEMEHTAa. XMMHUYECKHE CBOWCTBA
HIEJIOYHBIX METAJUIOB. POJIb KATHOHOB HATPUS M KaJMs B KUBOU KIIETKE.
Hartpuii u kaiuii Kak KOMIOHEHTHI TOYBBI U TOYBEHHBIX pacTBOPoB. Ka-
JIUH KaK DJIGMEHT NuTaHus pactenuii. Kanuitaeie ynoopenus.

9,10,11

Xumusi p-3yiemenToB. OOmias xapaktepucTuka siemeHToB IITAmon-
rpynnbl. Ou3nyueckre U XMMHUECKHE CBOMCTBA dleMeHTHOro O6opa. Kuc-
JIOPOAHBIC COSMHEHUS O0pa: OKCH, OOpHAsT KUCIIOTA, MMOJUKHUCIOTHI 00-
pa, ux conu. Guznyueckue U XUMHUYECKUE CBOMCTBA amtoMUHMs. OKCHIBI,
TUAPOKCHJIBI U COJIM ATFOMUHUS. XUMHsI MOJICKYJIIPHOTO a30Ta, aMMHUaKa
U €ro MpOM3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiel. 3HaueHue
a30Ta Kak dJeMEeHTa MUTaHusA. A30THBIE yIOOpEHHUsI, SKOJIOTHUECKHUE ac-
MEeKTHI UX npuMeHeHnus. OCOOCHHOCTH XUMHUYECKHX CBsizel cephl. [Ipou-
HOCThb CBSI3€M CEphl C KHUCIOPOAOM U BojgopoaoM. CepHas KHUCIIOTAa,
cynbdarbel. CepoBomopoa. Cepa Kak OMOTCHHBIM 3JIEMEHT. DKOJIOTHYE-
CKasl OITACHOCTh CEPHUCTOTO rasa.

12

Xumus d-3nementoB. OOIMe CBOICTBA U OCOOECHHOCTH IMEPEXOIHBIX
MetaiioB. [losoxkeHne nmepexoaHbIX SJEMEHTOB B MEPUOAMYECKOU CH-
creme aneMmeHToB .M. MeHaeneeBa, UX CTENEHU OKUCJICHUS U XUMHYE-
CKHe CBOMCTBAa. MonuOACH M ero coeAuHeHus. MapraHell, COeIuHEHUs
Mmapranna. CemeicTBo xenesa

13

Beenenune. Kitaccupukanus MeTo0B aHAJIN3a U TPeOOBAHUS K HUM.
Metposorus U craTucTu4yeckasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[IpenMer m 3amayu AHAIMTHYECKOM XUMHUU B CEIIHCKOXO3SIICTBEHHOM
npousBocTBe. Knaccupukanus u tTpeboBanus k Meronam aHanumsa. Oc-
HOBHBIC THUIbI PEaKIMil, UCMOIb3YEMbIX B XUMUU aHaIUTH4YecKou. Oc-
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HOBHBIC TIOHSTHSI METPOJIOTUM XMMHUYECKOTO aHanu3a. Krnaccudukanus
NOTPEIIHOCTeH XMMHUECKOT0 aHaJIN3a.
OcHOBHbIE MOHATHUSI TATPUMETPHYECKOT0 aHaau3a. [IpuHuun tutpu-
METPUYECKOT0 aHaIM3a U 00JIacTh ero npuMeHeHusl. MeTo bl TUTPUMET-
puyeckoro aHanu3a. CTaHJapTHbIE U CTaHJIAPTU3UPOBAHHBIE PACTBOPBI.
14,15 | Touka SKBHBAJICHTHOCTH W KOHEYHAsh Touyka TUTpoBaHUsA. OCHOBHBIC 4 +
OPUEMBl TUTPUMETPUYECKOTO TUTpOBaHUA. OCOOCHHOCTH KHCIOTHO-
OCHOBHOTO, OCaIUTEIHHOI0, KOMIUIEKCOHOMETPUYECKOTO U OKHCIUTEINb-
HO-BOCCTAHOBHUTEJIBHOTO TUTPOBAHUS.
CymHoCTh rpaBUMeTpHUYecKoro anaausa. CymHocts Merona. Tpebo-
BaHUs, MIPEIBABISEMBIE K OCAKAAEMON U IPaBUMETPUUECKON (BECOBOM)
16 dbopmam. YCIOBHS KOJWYECTBEHHOTO OCAXKICHUS TPYAHOPACTBOPUMBIX 2 +
BellecTB. TOYHOCTh TPAaBUMETPUYECKUX METOJOB, (DaKTOPHI, BIIHSIOIINE
Ha TOYHOCTb.
Hroro 32 15 %
4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
Q ?é <
& 3
Ne . 8 8 g 9
/i HaunmenoBanue 1abopaTopHBIX 3aHATHIA 2 § = o
3 )
S l% =
1. | OCHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHUI. 6 +
2. | KuHeTnka XMUMUYECKHX PEaAKIUM. 4 +
3. | CMmelieHne XMMUYECKOTO0 PAaBHOBECHS. 2 +
4. | I'maponus coneit 4 +
5. | OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 6 +
6. | M3yueHue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 4 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rimaBHbIX oarpymim. 4 +
8. | Onements! lII-VII rpynn  ri1aBHBIX NOATPYIII. 4 +
9. | Metasibl TOGOYHBIX TOATPYIIIL. 4 +
10. HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3alMs pacTBOpA THIPOKCH]IA HATPUS IO CO- ’ N
JITHOM KHUCIIOTE METOJIOM KHUCJIOTHO-OCHOBHOTO TUTPOBAHUS
1. Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
MJIEKCOHOMETPHUUECKOTO TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJIOPHUA-HOHOB B BOJOIPOBOJIHOMN BOJE 2 +
13. | Onpenenenue IIOK0O3bI B KapTodeie HoJoMeTpUIeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne rurpOCKONMYECKON BJIard B oOpasIie 2 +
Hroro 48 30%

4.4. Conepxanue NpaKTHYECKUX 3aHATHH

[IpakTHueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TUIaHOM

4.5. CopepxaHue caMOCTOATEIbLHONH PadOTHI CTY/ICHTOB

4.5.1. Buabl caMocTOsITeIbHOM PadoThl 00y4aroIuXcs

Bunsr camocTosiTenbHON paboThl 00yUYarONIXCs

KomnnuectBo yacoB

IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT

20

CaMocTOoSTeIbHOS N3YUCHUC OTHCJIIBHBIX TCM U BOIIPOCOB

33
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IToaroroBka K IpOMEKYTOYHOM aTTECTALUU 20

HUTroro: 73

4.5.2. CogepkaHue caMOCTOSTeIbHOI padoThl 00y4AOLINXCSH

Ne

/i HaumeHoBaHue n3ydaeMbIX TEM UJIM BOIIPOCOB KonuuecTBo 1yacos
IMoHATHSI U 3aKOHBI CTEXHOMETPHUH. XUMUYECKUN DKBUBAJICHT, (hAKTOP

1 SKBUBAJICHTHOCTH, MOJISIpHAs Macca 3KBHBAJIEHTA. 3aKOHBL: COXPaHEHUs 4

MacChl ¥ SHEPTUM; KPATHBIX OTHOIIEHH; TOCTOSHCTBO COCTaBa; ABaraapo,
POCTHIX OOBEMHBIX OTHOLICHUIA.

CkopocTh U JHepreTuka Xumuuyeckux peaknuii. Karanus u ¢pepmMeHTsI.
2 [IprMeHeHre 1 3HaYeHUE SHEPTreTUKN XUMUYECKUX peakuuil. [Ipornosupo- 4
BAHUC HAITPABJICHU PCAKIIUH.

PacTBopsbl. Buasl pactBopos. [Ipuposa MOIEKyISIpHBIX CHJI B pacTBOpaXx.
Onexrponutsl. Kpucramioruaparsl. BonopoaHslii 1 THIPOKCUIBHBIN I10-

3 Ka3arelu pactBopoB. ['maponus coseid. Tumbsl ruaposausa. 3HaUeHUE pac- 4
TBOPOB cna651x 9JICKTPOJMUTOB B XUMHUH, 6I/IOHOFI/II/I U Ir€OXUMUH.
Crtpoenue aTtoma, nepuoaudeckuii 3akon .. MenaeneeBa. cBsi3b pac-

4 MMPOCTPAHCHHOCTH XUMHUYCCKUX 3JICMCHTOB C HUX IMOJOXKXCHUCM B IICPUOIAN- 6

YECKOW CHUCTEME, MaKpO- U MHUKPOIJIEMEHTHI THIBI THOPUIN3AINHA aTOM-
HBIX OpOUTANICH ¥ TEOMETPHSI MOJICKYJI.

OKHCINTEbHO-BOCCTAHOBUTEIbHbIE PeaKUMU. DKBUBAJICHTHI OKUCIH-
5 TCJIA U BOCCTAHOBUTCIIA. POJII: OKHUCJIHUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaK— 4
[IUI B TPUPOJIE U CEIILCKOM XO3SICTBE.

KommiiekcHbie coeauHenusi. J[OHOPHO-aKIIENTOPHOE B3aMMOJICUCTBUE
6 MOJIEKYJ. Posib KOMIUIEKCOB B MIpUpoAE U TeXHUKe. [Ipupoaa xumudeckoi 4
CBSI3U B KOMIIJIEKCAX M CBOMCTBA KOMIUICKCHBIX COEJIMHEHUM.

Xumus s-3jeMeHToB. Harpuli u kanuil Kak KOMIIOHEHTHI IIOYBbI U I10Y-
BEHHBIX pacTBOpoB. Kammii kak sjaeMeHT nutaHus pacteHuid. KanuiiHble
7 ynoopenusi. KpyroBopoTsl HaTpus U Kaiaus B mpupoae. Maruuii u KajabIiui 8
B JKUBOH KjeTKe. MarHuil U KajablIMM KaK NUTATEILHBIE KOMIIOHEHTHI ITOYB.
WX noHOOOMEHHOE TIOBEICHUE B MOYBAX.

Xumusi p-3j1eMeHTOB. KpemHeseMm, CHIMKAThl M aTIOMOCHIMKATBHl Kak
noyBooOpa3zymomme MUHepaibl. 3HadeHue (ocdopa Kak IJIeMEHTa IMUTa-

8 HUsA. OCOOCHHOCTH XJIOpa Kak OMOTeHHOro 3jemMeHTa. dTop Kak Ouonoru- 8
YECKH HEOOXOJMMBIN AJIEMEHT U KaK JJEMEHT — 3arpsi3HUTEh OKPYXKAaro-
ier cpepl.

Xumus d-3nnemeHToB. OnpesieieHue MOHATUN «I1€PEXO0IHbIE 3JIEMEHTHI»,
d-snemenTsl, f-anemenTsl. Ponb coequHenuii xpoMa, MOIMOIeHA, MapraH-
9 11a, JKene3a, HUKes, MEAU U IIMHKA B )KU3HEAEATEILHOCTH YEJIOBEKA U JKH- 8
BOTHBIX; TOKCUYHOCTh COCAUHEHHUIN KaJMHS U PTYTH. TOKCUYHOCTh COEIIH-
HEHUU KaJMMs U PTYTHU.

OCHOBHBIE TIOHSITHSI METPOJIOTHMH XHMHYECKOTro aHajm3a. TOYHOCTH
AHAIIUTNUYCCKUX onpe;[eneHHf/'I. HOK%&TGHH HpaBI/IJ'IBHOCTI/I nu HpeI_II/I3I/IOH-
HOCTH U CIIOCOOBI MX MOBLIIICHHS. AOCOTIOTHEIE 1 OTHOCHTEILHBIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BIYUCIICHUA.

10

Teopust uHAUKATOPOB. HTEpBaN nmepexoma okpacku HHAMKAaTopa. Beidoop
pH mHmukartopa Uil yCTaHOBJIEHUS KOHEYHOM TOYKM TUTPOBaHHsA. Me-
11 | TanmaoXpoMHBIC MHAMKATOPHI U TpeOOBaHUA K HUM. VHIUKATOPHI, IpUMe- 8
HSIEMBIC B OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX METOIaX: CIICLIU(PHUECKUE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE.

I'paBuMerpuyeckuii anaau3. [locaenoBarebHOCTE ONEPALMI U TPUEMBI
12 | 06paboTKH 0CaaKOB, MPOMBIBAHUE OCAIKOB, BBIOOP MPOMBIBHOM KHIKOCTH, 7
bunpTpoBaHWE, BapUAHTHI U TEXHHUKA JTUX omepanuii. BeicymuBanue u

11




B3BCIIIMBAHUEC OCAJAKOB. TexHuKa B3BEITUBAHUS.

HToro: 73

5. YueOHO-MeTOANUYECKOe o0ecneYeHne cCaMOCTOATEIbHON padoThl 00y4a0 M XCS
Mo AUCHUIIHHE

VYueOHO-MeToaM4ecKue pa3pabotku umerorcs B Hayunoit 6ubmmorexe ®I'BOY BO IOxHo-

VYpaneckuii 'AY:

1.

XuMUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIN pecypc] : METOIMYECKHE YKa3aHUS
JUTSL CAMOCTOSITENIbHOM paboThl O AUCHUIIINHE I CTYIACHTOB arpOHOMUYECKOoro (akynbrera /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxuo-Ypansckuit I'AY, 2020 .— 44 c. — [loctyn U3 JOKaJb-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

6. ®oH/1 O1LIEHOYHBIX CPEICTB /1JIsl MPOBEIeHUsI MPOMEKYTOUHOM aTTecTAlMU 00YYAKIIHUXCS 10

JUCIUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHS YPOBHS MOATOTOBKH oOydaromuxcst TpedoBanusim @I'OC BO

pa3paboTraH (GOHA OLIEHOYHBIX CPEICTB JUISl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS MPOMe-
KYTOUHOM aTTecTaluu OoO0ydarolmmxcs Mo AucuuiuinHe. DOHA OLIEHOUYHBIX CPEJCTB IPEJCTABIIECH B
[Ipunoxxexnuu.

7. OCHOBHAS U JOMOJHUTEIbHAS Y4eOHasl JIMTEPaTypa, HeoOXoAuMas 1Jis 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl ¥ IONOJHUTENbHAsA yueOHas auTepaTypa umeercs B Hayunoit Oubnroreke u 3JeKTpOoH-

HOM nHpopMannoHHo-obpazoBarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaueoHoe ocodue / JI. JI. bop3ora, H. FO. Uepnuxona, B.
B. fxymeB. — Cankt-IletepOypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-1608-0. —
Tekct : snexkTpoHHbI / JlaHp : 37I€KTpPOHHO-OMOIMOTEUHAs cucTemMa. — Pekum gocryna:
https://e.lanbook.com/book/211691

Bepuunun, B. Y. Ananutndeckas xumus : yueOHuk st By3oB / B. . Bepmnaun, U. B. Braco-
Ba, M. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN
978-5-8114-9166-7. — TekcT : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHas! cucTeMa. —
Pexxum nmoctyma: https://e.lanbook.com/book/187750

Eropos, B. B. Heopranuueckas u anaiuTruueckasi 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. — Tekcrt : 2nekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOINOTEUHAS CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

Capraes, I1. M. Heoprauuueckas xumus : yuebnoe nocodue / I1. M. Capraes. — 2-e u3n., ucnp. u
nom. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIN //  Jlamb :  JNEKTPOHHO-OMONMOTEYHass  cucreMa. —  Pexum  mocryna:
https://e.Janbook.com/book/213263

JomomauTenbHas:

Bacunesckas, E. 1. Heoprannueckas xumus : yueObHoe mocodbue : [16+] / E. U. BacuneBckasi,
O. U. Ceuxo, T. JI. llleBrioBa. — Munuck : PUIIO, 2019. — 247 c. : ni., Tabmn., cxem. — Pexum 1o-
cTyma: mo noamnucke. Pexxum nocrtyma: https://biblioclub.ru/index.php?page=book&id=600065

AHanmuTHYeCKass XWUMHUS: XHMHUYECKHE METOJbl aHanmu3a : ydeOHoe mocobue : [16+] /
O. B. bensesa, H. C. I'ony0esa, . B. Tumomyk [u 1p.] ; KemepoBckuii rocygapcTBEHHBIN YHU-
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BepcuteT. — KemepoBo : KemepoBckuii rocynapctBeHHbiii yuuepcurer, 2020. — 175 c. : .,
Tab1., cxeM. Pexxum goctyna:: https://biblioclub.ru/index.php?page=book&id=684859

3. Pemenue 3amad mo aHanmuTHUeCKOW XMMHH : ydeOHoe mocobme : [16+] / I'. H. lllpaiiOman,
IT1. 1. Xanduna, O. H. bynrakosa, H. B. IBanoBa ; nox pexa. I'. H. Illpaiiobman ; KemepoBckuit
TrOCyJapCTBEHHBIM YHHBEPCUTET. — 3-€ u3., nmepepad u jom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHbI  yHuBepcuter, 2015. - 208 c. :  T1abn. Pexum  gocryma:
https://biblioclub.ru/index.php?page=book&id=437487

4. AHanmuTuyeckas Xxumus @ ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. WM. AnapHes,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOupckuii rocy1apCTBEHHBI TEXHHYECKUN YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckuii rocyjapcTBEHHbBIN TeXHUUECKUI yHUuBepeuTet, 2016. — 76
c. : Tabm., rpad. Pexxum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH(p)OpMaLIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», HeoOX0AMMBIe 11
OCBOEHUS THCHHUILINHBI

1. EnnHOe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanpb» http://e.Jlanbook.com/

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

4. Hayunas snekTpoHHas 6ubnmoteka eLibrary https://elibrary.ru

9. MeToauveckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YueOHO-MeTOAMYECKHE pa3paboTku MMeroTcss B HayuHoit OMOnIMOTEKE M AIEKTPOHHOW WH-
dbopmarmornHo-oopazoBarensHoii cpene PI'BOY BO H0xHO-Ypanbckuit [AY.

1. Xumusi HeOpraHuyeckass U aHAIUTHYECKas [DJIEKTPOHHBIA pecypc] : METOAUYECKUE yKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYIASCHTOB arpOHOMUYECKOro (akynbrera /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Unctu-
TyT arposkojiorun .— Mmuacckoe: FOxuno-Ypansckuit I'AY, 2020 .— 44 c. — [locTtyn U3 JOKaJb-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmus HeOpraHudeckas U aHAIUTUYECKas | METOJUYECKUE YKa3aHUs K Ta0OpaTOPHBIM 3aHSITH-
M MO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00ydaromuxcs 1Mo HampaBJIeHUsM MTOATOTOB-
Ki: ATpOXuUMUS U arponoyBoBeieHne, Arponomusi, CagoBoACTBO, TE€XHOIOTHs TPOU3BOJCTBA U
nepepaboTKH CENbCKOX03sHCTBeHHON npoayknuu] / coct.: [lokarumoBa A. H., Ilectpuxosa E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyt arposkonoruu. - Muacckoe: FOxHo-Ypansckuit I'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. CoBpemeHnHbIe H(POPMAIHOHHBIE TEXHOJOTHH, HCIOJIb3yeMble MIPH OCYIIeCTBJICHUHU
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHns U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:
- [IpodeccronanpHbie cipaBoYHBIE cUCTEMBI TexakcmnepT http://www.cntd.ru/;

[TepeyeHb JIMIIEH3MOHHOTO MPOTPAMMHOTO OOeCIeueHUs. PEKBU3UTHI TOATBEPIKIAFOIIECTO JOKY-
MEHTA:

1. Onepammonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunieaznonnsiii joroBop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Oducnsrii naker npunoxxenud Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensuon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018

3. AutuBupyc Kaspersky Endpoint Security nns Owusneca, JlumeH3uoHHBINM 1moroBop Ne
44/44/3A/23 ot 05.10.2023 r.
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11. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoaMMasi 1J1s1 OCYIIEeCTBJICHUSI 00Pa30BaATEJIbHOIO
npoiuecca no JUCHUIINHE
Y4eOHble ayiuTOpHUN AJsl MPOBeIEeHUs 3aHATHI, MPeIyCMOTPEHHBIX MPOrPpamMMoi, OCHA-
IEHHBbIE 000PYI0BAHUEM M TEXHUYECKHUMU CPeICTBAMM 00y4eHMsI
1. YueOHast ayquTopus IJsl MPOBEACHUS 3aHSITUN JICKIIMOHHOTO THIIA, OCHAIICHHAs MYJIbTUME-
JTUHHBIM 000pyA0BaHUEM (KOMITBIOTEDP U BHAeOonpoekTop) — 217, 202.
2. YdeOHasi ayIuTOpHs IS MPOBEICHUS MPAKTUUECKUX 3aHATUN, 3aHATUH CEMHHApPCKOTO THUIIA,
BBITIOJTHEHUS] KYPCOBBIX paboT, TPYINIOBBIX U UHIUBUIYaIbHBIX KOHCYNbTALUN, TEKYIIETO KOHTPOJIS U
MPOMEXYTOUHON aTTecTaluu — jJadoparopus XxumMuu — 314.

ITomemenns 1J1s1 caMOCTOATEILHOM PadoThI 00yYaIOIMXCS
1. [Tomernenust AJ11 caMOCTOSITENIBHOM paboThl oOyuatomuxcs — ayautopust Ne 111a, ocHa-
LIEHHAs KOMIIBIOTEPHON TEXHUKOMU € MOJAKIIOYEHNUEM K ceTU «IHTEpHET».

IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssie VIC-120 d3
5 Cymunsnbiit mkad CHOJI 58/350.
6 BoerTsoxabIe mKadw (2 mrT.)
7 TepmoctaTt TC-1/20 cyXOBO3yIIHBII
8 DnekTpuueckas IInTKa
9 bans naboparopnas [13-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IIPOMEKYTOYHON aTTECTaLUN
00yJaronmxcst
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUILTHHBI

OIIK-1 CnocoGeH pemath TUMOBBIE 3a7a4u MPO(HeCcCUOHATBHOM ASATEIHPHOCTA Ha OCHOBE 3HAHUH
OCHOBHBIX 3daKOHOB MATEMAaTUYCCKUX U CCTCCTBCHHBLIX HAYK C MNPHUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOT U

Kon n HanmeHoBa- ®opmupyemslie 3YH HanmenoBanue
HUE UHAUKAaTOpa OLICHOYHBIX
JTOCTHKEHUSI 3HaHUS YMEHHUS HaBBIKU CpelCTB

KOMIIETEHIINH
N-lonk-1 Wcmons- | OGyuaromuiics 1oi- OObyuvarommmiics OOyuarommiicst | Tekymas arrte-
3yeT OCHOBHBIE 3a- | K€H 3HATh: CBA3b JIOJKEH YMETh: ca- | JIOJKEH BIa- CTalus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IeTb COBpe- - OTYeT MO Jia-
Hay4YHBIX  JIMCIIH- | BEIIECTB M UX XUMHU- | OOTaTh ¢ yueOHOW M | MEHHON XHUMH- | OOpaTOpHOMH
IUTMH ISl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;

CTaHJApTHBIX 3aJa4
B 00JIaCTH arpo3Ko-
JIOTUH, AarpoOXUMHH
U  arponoyBOBENE-
HUS C IPUMEHEHHEM
MH(POPMAIIMOHHO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTUI

OCHOBHbBIE XUMUYE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTAaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
u3poactee (b1.0.34 -
3.1)

paTypoii; uCnosb-
30BaTh CBOMCTBA
XUMHUYECKHX Be-
IIECTB B J1abopa-
TOPHOM U MPOU3-
BOJICTBEHHOM Ipak-
THUKE C IPUMEHEHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHUKAIMOH-
HBIX TEXHOJIOTUI
(b1.0.34 -VY.1)

HOJIOTHEH B
001aCTH XUMHUHU
HEOopraHuye-
CKOU M aHaJIn-
THYECKOU, OC-
HOBHBIMH
HaBBIKaMH 00-
parieHus ¢ jia-
OopaTOpHBIM
00opy0BaHU-
€M U MOCY0M;
3HAHUAMH 110
TEOPETHUYCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOHOB aHa-
mu3a (b1.0.34
-H.1)

- YCTHBIM OT-
BET.
- TECTUPOBaHUE

[TpomexyTou-
Has  arTecra-
st

- BK3aMeH

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

N/-1omk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH JJIs1 PEIICHUSI CTaHAapT-
HBIX 3a1a4 B O6HaCTI/I aI‘pOE)KO.HOI‘I/II/I, aI‘pOXI/IMI/II/I n anOHO‘-IBOBeI[eHI/HI C HpI/IMeHeHI/IGM HH(bOpMaI_[I/I-
OHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHUH

[Tokazarenu Kputepuu u mkana olieHUBaHUS PE3yJIbTaTOB 00yUEHUS 110 JUCITUTIIHE

?;ZE&Z%HYH; HenocraTouyHnrit JocraTounsbrit Cpennuit Bricokuit
wbte 3YH) YPOBEHD YPOBEHD YPOBEHD YPOBEHD

b1.0.34-3.1 OOyuarommiics He | OOyJarommiics OO0yyvarommiics OO6yyvarormmiics

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

NPUMEHEHUE HEKO-
TOPBIX HEOpraHWye-

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

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

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




CKHUX BC€IICCTB B

B CEJILCKOX 031~

B CEJILCKOX0351-

B CEJILCKOX 03~

CENbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IPOU3-
CTBEHHOM  IIPOM3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBeC  Tpedye-
BOJICTBE YUTEIbHBIMU MOH CTEIEHbBIO
OomMOKaMU ¥ OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TPO0e- | CTH
JaMu
51.0.34 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
y.1 yMeeT  camocTosl- | cmabo yMeeT caMo- | yMeeT  CaMOCTOsi- | yMEeT  CaMOCTOf-
TEIBHO paboTaTh C | CTOSATENBHO pabo- | TenmbHO paboTaTh C | TENBHO paboTaTh ¢
y4eOHOW U chpa- | TaTb ¢ ydyeOHOM W | yueOHOW W cmpa- | ydeOHOM U cmpa-
BOYHOW JIMTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIATEpaTy- | BOUHOM JIMTEpary-
pOM; WCIONB30BaTh | paTypoi; HUCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOWCTBAa XHMHYE- | 30BaTh CBOICTBA | CBOMCTBAa XUMHUE- | CBOMCTBA XHUMHYE-
CKHX BEILECTB B JIa- | XUMHUYECKUX BE- | CKMX BEILIECTB C HE- | CKUX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | mecTB B Jabopa- | 3HAYUTEITbHBIMU 6opaTopHOU H Tpo-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYJHEHUSAMH B | U3BOJICTBEHHOMU
NPAaKTUKE C MpHUMe- | BOACTBEHHOW Mpak- | JJAOOPAaTOpPHOW M | MIPAKTHKE C IMpHMe-
HeHueM HH(}OpMa- | THKE C MPUMEHEHHU- | TPOU3BOACTBEHHON | HeHHMeM uH(popMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPAKTHKE C MPHMe- | [IMOHHO-
KOMMYHHUKaIMOH- HO- HEeHUeM HH(OpMa- | KOMMYHHUKAIIUOH-
HBIX TEXHOJIOTHI KOMMYHHKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHI KOMMYHUKAaI[MOH-
HBIX TEXHOJIOTUHI
51.0.34 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
H.1 BJIaJICET COBpPEMEH- | c1ab0 BJIaJeeT Co- | BIAJEeT COBpPEMEH- | CBOOOIHO BIiaJeeT
HOM  XMMHUYECKON | BPEMEHHOM XUMH- | HOH  XUMHYECKOU | COBPEMEHHOM  XH-

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

o0opymoBaHUEM |
MOCYAO0U; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHaM3a

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

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HAaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopymoBaHueM |
MOCY/A0W; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METO/IOB
aHanm3a ¢ HeOOJb-
HIUMH  3aTPYJHEHH-
SIMH

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

o0opynoBaHueM U
MOCYA0M; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX METOJ0B
dHaJInu3a

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

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

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

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYIASCHTOB arpOHOMUYECKOoro (akynbrera /

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

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

Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2. XuMmus HeOpraHudeckas M aHAIUTUYECKas : METOJNYECKUE YKa3aHUs K Ta0OpaTOPHBIM 3aHSITH-
M MO0 TUCHUIUTMHE (04Has Gopma oOydeHus1) [ 00ydaromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03sHMCTBeHHON npoayknuu] / coct.: I[TokarumoBa A. H., Ilectpuxosa E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyt arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTbHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

4. MeToanyeckue MaTepuaJbl, ONpeaesiioliue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JESITEJIbHOCTH, XaPAKTEPU3YOIIUX C(POPMUPOBAHHOCTH KOMIIETEHIIUIT

B nanHOM paznenie METOIMYECKHE MAaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLICHUBAHUSA 3HA-
HHM, YMEHUM, HABBIKOB U(UJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XHUMUS HEOPraHMYECKasl U aHa-
JIUTHNYCCKAaA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUI0OB TGKYIJ_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MMPOMEKYTOUHON aTTECTAIIMN 00YJarOITUXCsl.

4.1. OueHovHbIe cpeaACTBA /sl NPOBeIeHUS TEKYIIero KOHTPOJIsi, B TOM YHCJe B Mpolecce
NMPAKTHYECKOH MOAT0TOBKH

4.1.1. OuennBanue oT4yeTa MO JadopaTopHoii padote
Otyet o 1abopaTopHO paboTe UCIIOIB3YETCS JJIs OIICHKHA KaueCTBa OCBOCHUS O0YJArOIIMCS
OCHOBHOH TMpo(hecCHOHATBbHONH 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHUILTHHBL. Co-
Aep:kaHue u Gpopma oTdera 1o J1abopaTopHbIM paboTaM MPUBOJUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopHbIM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
710 CBEJIEHUs 00Y4JaroLINXCs B HaYasIe 3aHsITHH.

Ne OneHoYHbIE CPECTBA Kon n naumenoBanue
Bormpocs k maboparopHoii padbote WHJUKATOpa KOMIe-
TEHIUU
1. 1. Yto Ha3pIBaeTCd KOMILJIEKCOM? WJI-1onk-1

2. ChopmynupyiTe MOHATHE OKUCIATEINS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

4. IlpuBeauTe nMpUMeEpbl MEKMOJEKYIISIPHBIX U BHYTPUMOJEKYISPHBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBaIOT KOHCTAHTOW HECTOMKOCTH KOMILIEeKca?

7. YTto Takoe MeTo/1 JIeKTPOHHOro Oananca?

8. @aKTOPHI BIMUSIONIME HA CMEIIEHUE XMMUYECKOTO PaBHOBECHUSA?

9. IIpyHLIMN TUTPUMETPUUECKOTO aHAIH3A.

10. TIpuHUIMI TPaBUMETPUYECKOTO OMPEICTICHHUS.

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCIUIUIAH JJIS pe-
IICHUSI CTaHJAPTHBIX
3a7a4 B o0JylacTy ar-
POIKOJIOTUH, arpo-
XUMHH U arporoyBo-
BEJICHUS C IPUMEHE-
HHUEeM UH(POpPMAIIH-
OHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJOTUHN

OTyeT OLIEHUBAETCS MO YCMOTPEHHUIO MPENOJABaTENsl OIEHKOM «OTIUYHO», «XOPOIIO», «YIO-
BJIETBOPUTEBHO», «HEYIOBIETBOPUTEIHHO» WJIM OIEHKON «3a4T€HO», «HE 3auyTeHO». OLeHKa «3ayTe-
HO» CTAaBUTCS 00yJarommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM IS
MOJIOYKUTEIBHBIX OLEHOK («OTIIMYHO», «XOPOII0», «yIOBICTBOPUTEIBHO»). OlleHKa 00BABISETCA 00Y-
YaroueMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

IlIkana Kputepuu onenunBanus

- - U3JI0)KEHUE MaTepualla JIOTHYHO, IPaMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 0OOCHOBATh CBOM CY)KJCHMSI IPU OTBETE HAa KOH-
TPOJIbHBIE BOIPOCHI;

OlLeHKa «3a4TEHO»
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- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;
- YMEHHE NMPOBOJIUTH OMBITHI U MHCATh YPABHEHUS PEAKIIHA.

- OTCYTCTBHE HEOOXOTUMBIX TEOPETUUYECKUX 3HAHUA;

- IONYIIEHBl OMMOKHU B ONpPEAETCHUN MOHATUN U OMHCAHUM XUMHYECKHX
3aKOHOB, SIBJICHUM U IPOLECCOB, UCKAXEH MX CMBICI, HE PELIEHBl pPACUET-
HBIE 33]1a4H;

- HE3HaHHME OCHOBHOTO MarepHaja y4eOHOM NporpaMMebl, JOITYCKAIOTCS
rpyOble OUTMOKH B U3JI0KEHHUH, B HATMCAHUH YPAaBHEHUH peakiuil.

O1LeHKa «He 3aYTEHO»

4.1.2. TectupoBanue

TectupoBaHue UCMONB3YETCS Ul OLIEHKM KauecTBa OCBOEHHUS OOYYarOUIMMCS OCHOBHOM MpO-
(beccroHanbHON 00pa30oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM JUCLUILIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33aHUMN, MTO3BOJISIONIMNA YIPOCTHTD IPO-
LeAypy U3MEpPEeHHs 3HaHUM M yMeHHH oOyuaromuxcs. OOydarouMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
(bopMyIMPOBKOW BOIIPOCOB U MPENJIOKEHUEM BBHIOpATh OJIWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-

dHTOB OTBETOB.

OneHoYHBIE CpEACTBA

KO,Z[ 1 HAUMCHOBAHUEC

Ne TumnoBrsle KOHTPOJIbHBIC 3aJIaHUA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ JJI MHIHKATOPA
/o OLICHKH 3HaHHﬁ, yMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XapaKTCPpU3y- KOMHCTCHLIPI/II/I
OUX C(i)OpMI/IPOBaHHOCTI: KOMHCTCHI_II/Iﬁ B IMPO1IECCC OCBOCHUA NUCHTUITIIIMHBI
1. 1. Kakue snekTpoHHBIE KOH(MUTypalluu B aTomMe peanu3oBaTh HEBO3- | MI-1omk-1

moxxHo: 1) 1p?, 2) 2p’, 3) 3s%, 4) 312, 5) 3d°, 6) 4s™:

Hcnonb3yer 0CHOB-

a)l,2,3,6; HbIE 3aKOHBI eCTe-
0)2,3,4,5; CTBCHHOHAYYHBIX

B) 1,2,4,6; JUCUMIUIMH IS pe-
r)3,4,5,6. LIEHUSI CTAaHJAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyMIl YCUIUBAKOTCS:

a) cieBa HAIpaBo U B IPYIIIAX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIAaxX CHU3Y B BEpX;

B) CIpaBa HaJIEBO U B TPYMNIIAX CBEPXY BHU3;

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

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

0) HeoOXOAMMO 3aTpaTUTh JJIs MpEBpallleHUus] HEHTPaJbHOTO aToMa B
II0JIOKUTEIIBHO 3apSKEHHBIN HOH;

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

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

4. Xummnueckas CBsI3b B MOJEKyJlax Opoma U GpOMOBOJIOpOJAA OTJIHYA-
I0TCA:

a) CMEIICHUEM SJIEKTPOHHOU Taphl K aTOMY C OOJIbIIEH JIEKTPOOTPHUIIA-
TEIbHOCTHIO;

0) 4MCIIOM 3JIEKTPOHOB, MPUHUMAIOIINX y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpO/ia 1 Opoma;

T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe mienodHble METaJIbl OBICTPO OKHCISIOTCS, TOATOMY HX
XPAHSIT:

a) MO/ CJI0EM PACTUTEIBHOIO MacCIa;

B) IO/ CJIOEM 3THJIOBOTO CIIUPTA;

0) Mo cJI0eM Ba3eITMHOBOTO Macla;

r) B arMoc(epe aprosa.

6. B psany Bemecte NaOH — Mg(OH)2 —AlI(OH)s ...

3a7a4 B o0JylacTy ar-
POIKOJIOTUH, arpo-
XUMHUH U arpoIOYBO-
BEJICHUS C IPUMEHE-
HHUEeM UH(pOpPMAIIH-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH
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a) CBOICTBA HE U3MEHAIOTCS, TaK KaK BCE BELIECTBA — TMAPOKCHU/IBI Me-
TaJJIOB OJTHOTO nepuoa;

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

B) CBOMCTBA MU3MEHSIOTCS MIEPUOINYECKH, TaK KaK BO3pacTaeT 3apsj sii-
pa atoma;

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

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

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI M MEIU HA UC-
cienyeMoe yaoOpeHue Boiaenmiics Oypeiid ra3. [lpu meficTBum mienodun
OLIYIIIAJICS 3aMax HalaThIpHOTO cnupTa. JlanHoe yno0peHue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMuI;

I') aMMHUa4Hasl CEIUTpa

9. C HauMeHbIIEH CKOPOCTHIO TPOTEKAET PEAKLUS MEXKIY:
a) Jkene3HbIM TBo37ieM U 4%-HbIM pacTBOpoM CuSOy;
0) >xene3Hoi cTpyxKoil u 4%-ubiM pacTBopoM CuSOy;
B) kene3HbIM TBo31ieM U 10%-HbIM pacTBopoM CuSOs;
r) s)kene3Hoi cTpyxkoi u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxkammmii d-32JIeMEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanmii, kpeMHHH, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, AJTIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJIeli THAPOKCHIA KAl HEOOXOJUMO B35Th, I 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) Eciu 1 mosb BenecTBa conepkutces B 1 1 pactBopa.;

6) Ecau 1 mounb BemmecTBa coaepskutcst B 1000 r pacTBopuTens;
B) Ecniu 1 monb BemectBa copepxkutcsa B 100 T pactBopa;

r) Ecnu 1 mons BenectBa copepxutcs B 1000 r pacTBopa.

ITo pe3ynpTatam Tecta 00ydaronIeMycsl BBICTaBISAETCS OLIEHKA «OTIMYHO», «XOPOLIO», «yIOBIIe-

TBOPUTCIIBHO» UJIN «HEYAOBJICTBOPHUTCIBHO».

Kpurepuu orenuBanus orsera (Tabi.) TOBOIATCS O CBEIECHUS 00YJAIOIIUXCS 0 Hadala TECTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

MIxkama

Kpurepun oniennBanus
(% nipaBUIIBLHBIX OTBETOB)

Ouenka 5 (OTIUYHO)

90-100

Onuenka 4 (xopomio)

70-89
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Kpurepuu onenuBanus
[IIxana PHTCEP H
(% nipaBUIIBLHBIX OTBETOB)
Ouenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Orenka 2 (HEYy10OBIETBOPUTEIHHO) Mmenee 50

TecToBbIe 3a1aHUS U3II0)KEHBI B METOAMYECKUX YKA3aHUSIX:
XuMusi HeOpraHuyeckasi U aHaJIUTUYeCKas [DJIEKTPOHHBIN pecypc] : METOAUYEeCKUEe yKa3aHus IS ca-
MOCTOSITEIbHON paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMuYeckoro (hakyiabTera / cocCT.
A.H. Iloxarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; KOxuo-Ypanbckuii I'AY, UucTuTyT arposkosno-
run .— Muacckoe: HOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 jokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBIN OTBET

VY CTHBIN OTBET MPOBOIUTCS JIJIs1 KOHTPOJISL YCBOEGHHUS CTYJIEHTOM 00pa3oBaTeIbHON MPOrpaMMBI 110
paznenaM JUCHHILTMHBI, OPTaHU3yeTCs KaK ydeOHOe 3aHSATHE B BUJAE cOOeCeOBaHMS MPEMOaBaTENs C
oOyuaromumucs. Bompocsl Kk 3aHATHIO U3JI0KEHBI B: XUMUS HEOpraHUYecKas U aHAIUTUYECKas : METO-
JMYECKUE YKa3aHUs K JTaOOpaTOPHBIM 3aHATHM IO AUCHUILIMHE (ouHas ¢opma oOydeHus) [ oOy-
YaIOLUXCS [0 HANpaBJIEHUAM MOATOTOBKU: ATpOXHMMMS M arporno4yBoBefeHue, Arponomus, CagoBoj-
CTBO, TeXHOJOTHsI MPOU3BOJICTBA U MEPEPAOOTKH CEIbCKOXO03SUCTBEHHOM mpoaykiuu] / coct.: [lokaru-
noBa A. H., [Tectpukosa E. C. ; FOxHo-Ypansckuii 'AY, UHcTuTyT arposkonoruu. - Muacckoe: FOx-
HO-Ypaneckuit  ['AY,  2021. 54  c. : Hoctyn w3  nokameHOoM  cetu  HAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBeT OIIEHUBAETCS OLIEHKOM KaK «3a4TEHO» UJIU «HE3aUTCHO».

Kpurepun onienku otBera (Tab.) TOBOJATCS 0 CBEACHUS CTYJAECHTOB B Hauasie 3aHsaTui. OneHka
OOBSIBISETCS CTYICHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

HIkana Kpurepumn oneHuBaHusi

- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepuan;

- TIPOSIBJIICT HABBIKM aHaW3a, 00OOIIEHUs, KPUTHUECKOTO OCMBICIICHHUS U
BOCIIPUATHS HHGOPMAIINH;

- Marepuall U3JI0KEH I'PaMOTHO, B ONPENEICHHON JOTrHYecKor mocienoBa-
TETBHOCTH, TOYHO HUCIIOIB3YETCSI TEPMUHOJIOTHUS;

O1eHKa «3a4TEHO» - TIOKa3aHO YMEHUE WJUTIOCTPUPOBATH TEOPETHUUECKUE MOJIOKEHUSI KOHKPET-
HBIMHU TTPUMEPAMH, IPUMEHSITh X B HOBOW CUTYaIlHH;

- MIPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYUBOCTH KOMIIETCHIIUH,
YMEHHI U HaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OHA-IBE HETOYHOCTU MPHU OCBEIICHUU BTOPOCTE-
TICHHBIX BOIIPOCOB.

- HE PacKphITO OCHOBHOE COZIepKaHHe yueOHOro Marepuara;

- 0OHapy)KEHO HE3HAHWE WJIM HEMTOHMMaHUe OOJbIeH, WM Hanbosiee BaKHOM
4acTH yueOHOro MatepHana;

O1eHKa «HE 3a4T€HO» | - JIOMYIIEHBI OIIMOKH B OMPEICICHHH MOHSTUH, IPH HCIIOJIh30BAHUU TEPMH-
HOJIOTHH, KOTOPbIE HE HCIIPABICHBI MOCIIE HECKOIBKUX HABOISAIIMX BOIIPOCOB;
- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHMS,
YMEHWUsI U HAaBBIKU.

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEHHUS MPOMEKYTOUYHON aTTeCTAllUN

4.2.1. 3auer
He npenycMoTpeH yueOHBIM MIIIaHOM

4.2.2. IKk3ameHn

DK3aMeH sBiseTcs (OPMOM OIEHKH KayecTBa OCBOCHHS OOyYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM ITUCHUILIHHEL. [To pesynbraTam sx3ameHa oOyya-
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IOLLEMYCS BBICTABIISIETCS OLICHKA «OTJIIMUHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» U «HEYIOBIETBOPHU-
TCIBbHO».

DK3aMeH 0 AMCLMIIIIMHE IPOBOJUTCS B COOTBETCTBUU C PACIMCAHUEM IIPOMEKYTOUHON aTTecTa-
LIH, B KOTOPOM YKa3bIBAETCSI BPEMs €r0 MPOBEJCHUSI, HOMEP ayIUTOPHH, MECTO ITPOBEACHUS KOHCYIIb-
TalK. YTBEpXKIEHHOE paclHcaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha o(uuu-
JTBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMA AJIsi TPOMEKYTOYHOM aTTeCTalluid 00YyJaronuxcs yCTaHABIMBaeTcs: pabdo-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbI TPUHUMAIOTCS, KaK MpaBUIIo, JekTopamu. C paspenieHus 3apeayroimero kadeapoi Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh MpernojaBarenb Kadeapbl, TPUBICUCHHBIN sl MOMOIIM B IpUEMe
9K3aMeHa. B ciydae OTCyTCTBUS BENyIIEro NpemnojaBareliss SK3aMEH NMPUHHUMAETCS MPENnojaBaTeseM,
HA3HAYEHHBIM PACHIOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHEe Ha SK3aMeHe mpenoaBareneil ¢ Ipyrux kadeap 0e3 COOTBETCTBYIOIIETO pacio-
PSDKEHUS! PEKTOpa, MPOPEKTOpa Mo Y4eOHON M BOCIUTATENbHON paboTe, JUpeKTopa HMHCTUTYTa HE J0-
ITyCKaeTcs.

Jlg npoBeieHns 3K3aMeHa BEAyLUH [IpenoJjaBaTellb HAKaHyHeE MI0JIydaeT B IUPEKTOPATE 3a4eT-
HO-3K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOpasi BO3BPALIAETCS B TUPEKTOPAT MOCJIE OKOHYAHUSI MEPOIPUsI-
TUA B JIEHb IIPOBE/ICHUS 3aUe€Ta UM YTPOM CJIEIYIOLIETO JTHS.

Bo Bpems sk3aMeHa oOydaromiuecss MOTYT TOJIb30BAaThCs C pa3pellieHrs BEIyIEero MpernoiaBa-
TeJsI CIPAaBOYHON ¥ HOPMAaTUBHOW JIUTEPATYPOH, IPYTUMHU MOCOOUSMHU M TEXHUYECKUMH CPEICTBAMHU.

DK3aMeHbI NMPOBOJATCA MO OWjIeTaM B YCTHOM WJIM MUCHbMEHHOM BHJE, MO0 B BUJAE TECTUPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIECHHON (hOopMe B COOTBETCTBUH C yTBEp-
XKJICHHBIMU Kadeapoll SK3aMEHAIlMOHHBIMU BONPOCAMHM W YTBEP)KIAIOTCS 3aBenylouuM Kadeapoit
eXeroJHo. B Ouiere cogepkuTcs 2 TEOPETUUECKUX BOIIPOCaA U 3ajaya.

DK3aMeHaTOpy MPEIOCTaBIIAETCS IPAaBO 3aJaBaTh BOIPOCH! CBEPX OMIieTa, a TaKkKe MOMUMO TEo-
PETUYECKUX BOMPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOJAIINE 3a pAMKU IPOHJEHHOIO
Marepuana 1o u3y4yaeMoi AUCIUIUIMHE.

3HaHus, YMEHHUS W HaBBIKA OOYYAlOIIMXCS ONPENENISIOTCA OLIEHKAMHU «OTIUYHO», «XOPOILIO»,
«YIOBJIETBOPUTEIIbHO», «HEYJOBIETBOPUTEIHHO» U BBICTABISAIOTCA B 3a4E€THO-9K3aMEHAI[MOHHYIO Be-
JOMOCTh 00Yydarouierocs B ACHb IK3aMeHa.

[Ipu npoBeeHNH YCTHOTO IK3aMEHa B ayJJUTOPUU HE JOJKHO HaXOOUThCs Oojee 6 oOydaroniux-
Csl Ha OJIHOTO MPENnoiaBaTesl.

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

Bo Bpemst sx3ameHa oOyuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JUCUUIUIMHBI, CIIPAaBOYHONH M HOPMATHUBHOM JIMTEPATYpOi, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpECTBAMM.

Bpemst moaroToBkHM OTBeTa MpU cllauye K3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBIISTh HE MEHEe
40 MuHYT (10 XKEJTaHWI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIONINM 3aTPyIHEHUS MPHU MOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ousery, UMeeT MpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM IIPOJIEHUEM BPEMEHU Ha MOJTO0-
TOBKY. [Ipu OKOHUYaTEeNTbHOM OLIEHMBAHWU OTBETA OLIEHKA CHIYKAETCs Ha OJuH Oaii. Beligaua Tperbero
Ousnera He pa3peuiaercs.

Ecnu olyuaromuiics sBUiicsS Ha 3K3aMEH, U, B3SB OUJIET, OTKa3ajcs OT MPOXOXKACHUS aTTeCTallul
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLIEHKA «HEYAOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX Ie-
YaTHBIX U PYKOMHCHBIX MaTE€pHaioB, MOOUIBHBIX Telle()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB M IPYTUX BHJIOB JIMYHOM KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciyyae HapyiieHust 3TOro TpebOoBaHHUs MpPENoaaBaTeib
00s13aH yaluTh 00YJarOIIerocs U3 ayIMTOPUU U MPOCTABUTH €My B BEIOMOCTH OIICHKY «HEYIOBJIECTBO-
PUTEIBHO.
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BeicTaBiieHHE OLICHOK, ITOJIY4€HHBIX IIPU MOJBEACHUH PE3YJIbTaTOB IIPOMEKYTOYHOM aTTEeCTalllH,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJJOMOCTh IMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTEIU HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHMS 3alIUCEU O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTallMM B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

HesBka Ha 5K3aMeH OTMEYaeTCs B 3a4€THO-DK3AMEHALMOHHOW BEJOMOCTH CJIIOBAMM «HE SBUJI-
Csa».

Jnist 00yuarommxcsi, KOTOpble HEe CMOTJIM C/1aTh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIMBAET MEPHUOJ JUKBUIALUHU 3aJ0LDKEHHOCTH. B 3TOT mepuon mpenojaBaTenv, NIPUHUMABIINE
9K3aMEH, JI0JDKHBI YCTAHOBUTH HE MeHee 2-X JIHEH, Korjia OHU OyAyT MPUHUMATh 3aJ10JKeHHOCTU. H-
dbopmanus o TMKBUAALUH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIMM OTIMYHbBIE U XOPOIINE 3HaHUS B TEUEHUE CEMECTpa B XOJe MOCTO-
SIHHOTO TEKYILEro KOHTPOJS YyCIEBAaeMOCTH, MOXKET OBbITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKA JI0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OLeHKa BBICTABIAETCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WNHBanmupl M A C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3[0POBbSI MOTYT CIIaBaTh JK3aMEHBI B
MEKCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIC MHIUBUAYAIbHBIM Y4eOHBIM TIIaHOM. VIHBanuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIICHHS] OIIOPHO-/IBUTATEIBHOTO aIl-
mapara, JOIYCKalOTCid Ha aTTECTAllMOHHBIE HCIBITAHUS B  COINPOBOXKJIEHUU  aCCUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAllMK AJIsi OCOOBIX CiaydaeB u3loxkeHa B «Ilo-
JIO)KEHUU O TEKYIIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu OO0y4arommxcs IO
OIIOII 6akanaBpuata, creruanurera 1 maructparypei» ®I'BOY BO 0xHO0-Ypansckuit TAY (FOYp-
I'AV-11-05-97/04-22 ot 30.08.2022 r.).

OneHOoYHbBIE CpeICTBA Kon n naumenoBanue
No SK3aMeH WHJIUKaTOpa KoMIIe-
TEHILINU
1. [epuonnuecknii 3axon /.M. MenneneeBa. CoBpemennas popmynupos- | M/I-lonk-1  Mcnoins-
KA 3aKOHA. 3HAYEHWE NEPUOJUYECKOTO 3aKOHA JIJIs1 XMMUHU. 3yeT OCHOBHBIE 3aKO-
2. [ToHsATHE XMMUYECKON TEpMOAMHAMUKHU. TepMOIMHAMUYECKHE CHUCTE- | HBl ~ CCTECTBCHHOHA-
MBI. YYHBIX  JIUCLHIUINH
3. TemoBsie 3¢ (HeKThl peakiuii. DHTaIbIN cucTeMbl. 3aKoH ['ecca JUISL PEHICHUS] CTaH-
4. CBobopnas >Heprusi ['m66ca kak (yHKIHUS COCTOSHMS BemecTBa. AG, | A4PTHBIX — 3a/aqd B
KaK IPUYMHA TPOTEKAHUS CaAMOIIPOU3BOJIBLHOM PEaKIIHii. obmacTi  arposKoIo-
5. CoBpeMeHHasi MOJIeIb COCTOSHHS dJIEKTPOHa B aToMe. KBaHToBble upc- | [MH, arPOXUMHM 1
na. arponoYBOBE/ICHUS C
6. [TpyHIMIIBI 3aMOJIHEHUSI AJIEKTPOHHBIXOPOUTANEe aromMa B OCHOBHOM TPUMCHCHHCM — HH-
cocrossauu: npuHuun [laynu, npasuno Xynaa, npaBuio KieukoBckoro. (bopmanoHo-
DJIEKTPOHHBIE EMKOCTH OpOUTANICH, YPOBHEH M MOTypPOBHEH. KOMMYHUKALMOHHBIX
7. Tunel XUMHUYECKUX CBSI3EH: KOBaJICHTHAs, MOHHAsA, METaJUINYEeCcKas, BO- TexHolornu
nopojHas. X xapakTepucThKa U CBOMCTBA
8. Ornpenenenne NOHATUSL «KOMIUIEKCHbIE COeTMHEHMS». OCHOBHBIE TTOHS-
THUSI KOOPAUHALMOHHOW TEOpUHU. BakHelIne TUIbl KOMIUIEKCHBIX CO-
€IUHEHUN.
9. OnextponuTsl. CBOICTBA paCTBOPOB JIEKTPOJIUTOB.
10. I'mpponus coset. Tunel rugponusa.
11. [lonsarue o ckopocTu xumMHueckon peakiuu. OCHOBHBIE (DAaKTOPBI, BIIU-
SIOLIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.
12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT Temnepatypsl. [Ipen-

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

13. Kunernueckas xoHuenuus pasHoBecus. KoHcranta paBHoBecus. CMme-
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IIEHUE PaBHOBECUSA IIPU HM3MEHEHUU KOHILEHTpALUU, TEMIEPATyphl U
napienus. [Ipunmun Jle-Ilarenbe.

14. OOmast xapakTepucTuka 3jaeMeHToB rpynnsl IA. Bomopon (um3otomsl,
noyrydeHue, Gu3nIecKue ¥ XUMHIECKUE CBOMCTRA).

15. Bona, reomeTpusi 1 CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKHE CBOMCTBA BO-
nbl. Bona kak pactBopurelb. Boga B CebCKOM X0341CTBE

16. XuMHUYECKHe CBOMCTBA IMICIOYHBIX MeTaJIOB. Kanuii Kak 3JeMeHT Iu-
TaHus pacteHuid. Kanuiineie ynoopeHus.

17. dusnyeckre U XUMAYECKUE CBOMCTBA Kajdblug U Maraua. Ux Ouosoru-
YECKOE 3HaYCHUE

18. Du3nYecKue ¥ XUMUYECKHE CBONCTBA 3JIEMEHTapHOTO Oopa.

19. Kucnopoanbie coequnenus 6opa: okcuj, O0OpHas KHCIIOTA, MOTUKHCIIO-
TBI O0pPa, UX COJIH

20. DU3NYECKUEe U XUMUYECKUE CBOMCTBA METAJUTMYECKOT0 aJTFOMUHMUSI.

21. OKcubl U THIPOKCUIBI AIFOMUHUS, Pa3HOOOpas3ne ux cTpoeHusi, amdo-
TEPHOCTh TUX COCTMHECHHH, PEaKIIMU MX B3aWMHOT'O ITPEBPAICHUSI.

22. XHUMHS HEOPTaHWYECKUX COCIMHEHMM YriaepoJa: YIVIEKHUCIOro rasa u
€ro MPOU3BOIHBIX.

23. 3HaYeHUE COCIMHEHUN yTIIepoda B CEIbCKOM Xo03siiicTBe. KpyroBopot
yriepoJia B pupoJie. IKOJIOTMUECKUE aCIEKThl XUMHUH YIIIEpOa.

24. XuMus coeAUHEHN KpeMHus. KpeMHe3em, CUIIMKAThl U aTlOMOCHIIMKA-
ThI KaK TTOYBOOOPA3YIOIIE MUHEPATIBL.

25. OcoOeHHOCTH XMMHU T€pMaHus, 0JOBa M CBHHLA. [IpuMeHeHHe 3THUX
3JIEMEHTOB U UX COEOUMHEHUI. DKOJOrMYecKas OIMaCHOCTh COSIWHEHUI
CBHHIIA

26. XUMUS MOJIEKYJISIPHOTO a30Ta.

27. XUMUS aMMUAKa U €r0 IPOU3BOIHbIX.

28. XuMHs OKCHJIOB a30Ta, Q30THOM KMCIJIOTHI M €€ COJICH.

29. ®ocdop, amnorponHble MoAUUKALWU, (U3MUECKHE U XUMHUYECKUE
CBOMCTBAa MOJIEKYJIIpHOTO (ocopa.

30. OptodocdopHas kucioTa U ee coyd. 3HaueHue Gocdopa Kak IeMeHTa
nutanus. PocdopHeie ynoOpeHusl.

31. DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOAa. DKOJIOTHYECKasi pPOJib
KHCIIOPOJIa U 030HA aTMOC(HEpHL.

32. CoenuHeHusI cepbl C BOAOPOJAOM W KuciopomoM. CepHas KHCIIOTa,
Cynb(arsbl.

33. CepHuUCTBIN Ta3, CepHUCTAs KUCIOTA, cylb(uThl. CepoBOIOPO U MOJIHU-
Cynb(aHbI.

34. DJIEKTPOHHOE CTPOCHHUE aTOMOB TaJIOTEHOB U 3aKOHOMEPHOCTU U3MEHE-
HUS CBOWMCTB raJIOreHOB B norpymme. Coeauaenus Gpropa.

35. XnopoBogopon, cosssHas kucinorta. CoeMHEHUs XJ10pa ¢ KUCIOPOJIOM U
WX CBOMCTBA.

36. Xumus 071aropoJHbIX ra3oB (CTPOCHHE aTOMOB, OCOOCHHOCTH XMMHUYE-
CKHX U (DU3UIECKUX CBOMCTB).

37. CeMelCcTBO Kelle3a U X XUMHYECKHE CBOMCTBA.

38. Xumusi Mapradia (OKCUJIbl, TUAPOKCHIbI, KUCIIOTHI, COJIN).

39. OcCoOCHHOCTH XMMHUU XpOMa; €ro Ba)KHEWINE COCIUHEHHS (OKCHIIBI,
TUAPOKCHU/IBI, KUCTIOTHI, COJIN).

40. Xumusi MEM U ee coeqMHEHUM (OKCUbI, THAPOKCUIBI, COJIH).

41. [Ipenmer, 3agaun ¥ 3HaUeHUE aHaTUTHYeCKON xumun. Kiaccudukamms
METOJIOB aHAIN3a. TOYHOCTh AHAJIMTUYECKUX ONPENCICHUN

42, TeopeTnyeckre OCHOBBI AHATUTHYECKOW XUMHH: 3aKOH JEHCTBYIOIIUX

MacCC.TCOpU BHGKTpOHHTHHGCKOﬁ aucconanuu, TIMPOTOJIUTUYCCKASA
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TEOpHSL.

43.

XUMHUYECKOE paBHOBECHE B reTeporeHHnix cucremax. [IP, ero mpume-
HEHUE.

44.

CrniocoObl BeIpaXXE€HUS KOHIIEHTPAIMKM PAacTBOPOB: MPOLIEHTHAsS, MOJISIp-
Hasl, HOpMaJIbHAs, TUTP, MOJISUTbHASI KOHIICHTPAIUH.

45.

OcHoBbI TrpaBuMeTpuyeckoro axanusa. CyTep MeTona, NpPHUMEHEHHE,
ycnoBus npoBeaenus. Ocaxaaemas U TpaBUMeTpryecKasi popMal.

46.

OcHOBBI TUTpUMETpUYecKoro aHanusa. CyTh, NPUMEHEHHE, YCIOBUSA
npoBeaeHus. PacTBOpsI B THTpUMETPUH

47.

Knaccudukanust merogoB tutpumerpun. CyTh KakJa0W TPYHIBI METO-
noB. OO11e npreMbl TATPOBAHUS

48.

XapakTepucThKa METOJIOB HeWTpanu3auuu. [IpoBeneHue, npuMeHeHue
Y 3HAYCHHUE.

49.

XapaKTepI/ICTI/IKa MCTOJOB KOMIUICKCOHOMCTPHUH.

50.

OCHOBBI OKHCITUTEIHHO-BOCCTAHOBHTEIIFHBIX METONOB aHanm3a. Kiac-
CHU(UKAIHS STHX METOJIOB.

51.

XapakTepucTuKa MEPMAHTaHATOMETPHUM, MOJOMETPUU U XPOMATOMET-
pHH.

52.

XapaKTepuCTUKa METOJIOB OCAXKICHHS.

3amaun I DK3aMeHa

[
Breruncnutes 3HaueHue AH2 32 ISl IPOTEKAIOIIEH B OpraHu3Me pPeaKInuu

MMPEBpAIICHUA I'NNIIOKO3bI U CACIAaTh COOTBETCTBYIOIIHME BHIBOIbI
CeH1206 (k) = 2 CoH50H (k) + 2CO» (1)

TemnepatypHblii ko3hdULMEHT peakuuu paBeH 2,5. Kak u3MeHutcs ee
CKOPOCTb IIPU OXJIAKICHUM PEAKLIMOHHOM CMECH OT U3MECHEHUS TeMIle-
patypsl oT 50 °C no 30 °C?

Kak uzmenuTtcs ckopocts xumuueckoil peakiuu A(r) + 2B(r) = C(r) +
D(r), npu yBeJIMue€HNH KOHLIEHTpalUK BemecTsa B B 3 paza?

CocrtaBuTh 3JEKTPOHHBIC (HOPMYJIBI U TPEACTABUTH IpadUUYecCKH pas-
MEIIEHUE AJIEKTPOHOB M0 KBAHTOBBIM sSTYEHKAM JJISI YKA3aHHBIX 3JIEMEH-
toB Ga u non S

MeTtonom anekTpoHHOTO Oananca moadoepute Kod(hPHUIMEHTH B cxeme
OKHCJIMTENBHO-BOCCTaHOBUTENBHOM peakinu KMnO4+ HBr + HoSO4 =
MnSO4 + HBrO + K»>SO4 + H,O

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B CXeMe
OKUCITUTENbHO-BOCCTaHOBUTENBbHON — peakuun  KMnOs+  KNO» +
H>SO4 = K2SO4 + MnSO4 + KNO3 + H20O

Paccunraiite maccy BOJbI U pacTBOpa ¢ MacCOBOM IOJIEH XJIOpUaa Mar-
HUs 20%, KOTOpbIe TOTPEOYIOTCS JIJIsl TPUTOTOBJICHUST PACTBOPA MacCOM
300 r ¢ maccosoii goneit MgCl 4%.

K pactBopy conu maccoit 250 r (maccoBas pons 10%) npununu Boxy
o6bemoM 150 mut (TuTOTHOCTH 1 T/MIT), OTIpEETUTE MACCOBYIO JIOJIO CO-
JIM B IOJIYYEHHOM PacTBOpE.

PaccunTaiiTe KOJIMYECTBO BEIIECTBA TMPOKCHIA HATPHSI, KOTOPBIN MO-
TpeOyeTcst JUIsl IPUTOTOBJIEHUST pacTBopa Maccoir 60 T ¢ MaccoBOU J0-
siew menouun 15%.

10.

K pactBopy cepHoii kucnotsl oobemom 250 mut (MaccoBast gossg HaSO4
12%, nnotrocts 1,08 r/mi) npuirin Boay maccor 120 r. Paccunraiite
MaCCOBYIO JIOJIF0 CEPHOM KHMCIIOTHI H3yYEHHOM PAacTBOpE

1.

Cxopocts xumuyeckoid peakiuu 2NO(T) + Oz(r) = 2NO»(T) npu KOH-
LEHTPALMAX pearupyromumx BEIIIECTB [NO]=0,3Mmomb/1 u

NJI-1omx-1
Hcnonb3yer 0CHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCITUATIIUH JJIS pe-
IICHUSI CTaHJAPTHBIX
3amay B 00JIacTH ar-
POIKOJIOTUH, arpo-
XHUMHUHU U arponoYBO-
BEJICHUS C IPUMEHE-
HUEM HH(OpMaIIn-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJOTUHN
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[02]=0,15momnb/n coctaBmia 1,2-10>monb/n-cex. Haiiti 3HaYeHHE KOH-
CTaHTBI CKOPOCTH PEAKIINH.

12.

Onpenenure MOJSPHYIO KOHIIEHTPAIMIO PacTBOpA, MOJYUYEHHOTO MPH
pacTBOpeHUH cyibdaTa HaTpusi Maccoi 42,6r B Boae maccoit 300r, ecnu
TJIOTHOCTH MOJYYEHHOr0 pacTBopa paBHa 1,12r/mi.

o

13.

Bprunciute 3HaueHne A™ 298 11 IpOTEKAOUIEN B OPraHU3ME PEaKun

MMPEBpAIICHUS INTIOKO3bI U CACIaTh COOTBCTCTBYIOINUEC BHIBO/IbI
CeH 1206 (x) + 6 Oz (1) = 6 H20 (1) + 6CO2 (T)

14.

Obpaszer uzBectHska Maccoit 0,5T 06paboTanu CoNTHONW KUCIOTOM, pH
9TOM BBIICIHIIOCH 75MJ1 YTIIEKHCIOro Ta3a. OnpeneinnuTe MacCOBYIO JIO-
710 KapOoHaTa KaJlblHs B JaHHOM 00pa3iie N3BECTHSKA.

15.

VYkazarb Te€ W3 HHUX, KOTOpble OO0Jagar0T  OKHUCIUTEIBHO-
BOCCTAHOBUTENILHON ABOMCTBEHHOCTHIO: NH3, HoSO4, MnO>, KMnOy,
HNO;, KoxMnO4, HNO3, H>S, H>SO:s.

16.

Kakue u3 NEPCUUCIICHHBIX BCIICCTB U 3a CUET KaKMX 3JIEMEHTOB IMposiB-
JISIOT OOBIYHO OKUCIIMTEILHBIE CBOMCTBA U KaKUe BOCCTAHOBUTEIbHEIE?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE ypaBHEHHUS THAPOJIU3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. YKaXKHUTE PEAKIUI0 CPeIbl B PacTBOpE
COJIN.

18.

HazoBute kommiekcuble coeaunenus: a) [Ni(H20)]Cla;  0)
K4[Fe(CN)s] ; B) Na[Zn(OH)4]. Ompenenure cTENEHU OKUCICHUS
KOMIUIEKCO0Opa3oBaTesell B COSTUHEHUSX.

19.

CocTaBuTh OJICKTPOHHBIC (bOpMYJ'[BI U MIpEACTAaBUTH Fpa(i)I/I‘—IGCKI/I pas-
MCIICHUC 3JICKTPOHOB II0 KBAHTOBBLIM STYeuKaM IS atromaBr n mona
Al3+A

20.

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B CXeMe
OKHUCJIUTENbHO-BOCCTaHOBUTENBHOM peakuuu: Nal + NalOs + H2SOq4
—I> + NaxSO4 + H,O

21.

K pactBopy maccoit 250r, maccoBasi A0S COJIM B KOTOPOM COCTaBIISIET
10%, npununu Boay o0béMoM 150mi1. [IpuHSB MIIOTHOCTH BOBI PaBHOM
11/Mu1, onpeieTuTe MacCCOBYIO JOJIO COJIM B OJYYEHHOM PacTBOPE.

22.

Kak noBnusieT yMeHblIEHNE 1aBICHNs HAa PABHOBECHE B PEAKIIMAX:
a) N204(1) — 2NOx(1)

6) 2NO (1) + O2(r) — 2NO2(T)

B) 3Fex03(x) + CO(r) — 2Fe304(x) + CO2(r)?

23.

Onpenenure MOJSPHYIO KOHIIEHTPAIMIO PacTBOpA, MOJYUYEHHOTO MPH
pacTBopeHuu cynbdara HaTpus Maccoit 42,6 r B Boge maccoit 300 r, ec-
JIY THTOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12 r/m.

T

24.

Paccunrars 3HaueHUE AG2es peaKuHUyu U yCTAHOBUTH B KAKOM HaIIpaB-
JICHUU OHA MOXET IPOTEKATh CAMOIIPOU3BOJIBHO B CTaHJIAPTHBIX YCIIO-

BUSIX
NiO (k) + Pb (x) = Ni (k) :i-UPbO (x)

25.

PaccuntaTh 3HaueHue A{"E 98 peakUUU W YCTAaHOBUTH B KAKOM HaIpas-
JICHUM OHA MOXET IPOTEKaTh CAMOIPOU3BOJIBHO B CTAHIAPTHBIX YCIIO-
BHX

8 Al(x) + 3 Fe304(x) = 4 ALOs (k) + 9Fe(x)

26.

[Tonb3ysch CIpaBOYHBIMH JIaHHBIMH [I0Ka3aTh, YTO B CTaHAAPTHBIX
YCIIOBUSAX peaKIvs HEBO3MOXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIC

IlIkana Kputepuu onennBanus

Ornenka 5 - 00yJaromuncs MOJTHO YCBOWMII YU€OHBIN MaTepual;

27




(OTIIMYHO)

- TIOKa3blBa€T 3HAHHME OCHOBHBIX IOHATUI AMCLMILIMHBL, I'PaMOTHO
MOJIB3YETCs TEPMUHOJIOTHEM;

- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBbI-
KM CBSI3HOTO OMMCAaHUsl SIBJICHUI U IIPOLIECCOB;

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

- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOWYUBOCTH 3HAHUH, YMEHUI
Y HaBBIKOB;

- MOTYT OBITh JAONYIICHBI OHA—/IBE HETOYHOCTH IPU OCBELICHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporo)

- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM HA OLIEHKY «5», HO TPH
3TOM MMEET MECTO OJMH U3 HEINOCTATKOB:

- B YCBOCHHMH y4€OHOT0 Marepuasa JOMyleHbl IpoOebl, He NCKa3UBIINE
ColepIKaHue OTBETA;

- B M3JI0’)KEHUH MaTepyalla JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
M€, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJIHO WIA HENOCIEA0BAaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puaina, HO MoKa3aHo oOlI1ee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPyJHEHUS WIN JOMYIIEHbl OIUMOKH B ONpPEICIICHUH MOHS-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOIALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH WU
HaBBIKOB, 00Oy4aIOLIMICA HE MOXET MPUMEHUTh TEOPUIO B HOBOW CHUTYa-
097078

Onenka 2
(HEy10BJIETBOPUTEIILHO)

- Ipo0eITbl B 3HAHHUSIX OCHOBHOTO MTPOTPAMMHOTO MaTepraa, MPUHITUIIH-
aJIbHBIE OLTMOKH IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XeHO HE3HAHWE WM HEMOHUMaHWe OoJybllield WM Haumbolee
BaXHOW 9acTH yueOHOTO MaTepuana;

- JIOMYIIEHBI OIIMOKU B OINPENEICHUU TOHSATHH, TPH HCIOIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOSIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHO NN, OTCYTCTBYKOT COOTBCTCTBYIOIIHC
3HaHWSI, YMEHUS ¥ HABBIKH.

4.2.3. KypcoBasi pa6ora / KypcoBoii mpoeKT

Kypcogas pabota / KypcoBO MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBaHHBIX

OcHOBaHME I BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







