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

1.1 leap u 3agaun AUCHUILIHHBI

bakanasp nmo Hampasneruto moarotoBku 35.03.04 ArpoHomusi JOJKEH OBITh MOATOTOBIICH K pe-
MICHUIO 3aga4 HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH CJICAYIOLICTO THUIIA: MPONU3BOACTBCHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YIIPaBICHYECKOM.

Heap nucuunanHbl — cGOPMUPOBATH Y O0yUAIOUIUXCS 3HAHUS, MPAKTUYECKUE YMEHUS U HABBIKU
0 XUMHHU 00IIel, HEOPraHUUECKON U aHATUTUYECKOM, KOTOpbIe HEOOXOIUMBI /IJIsl YCBOCHUS MPOPUITH-
PYIOIIUX JTUCUUIUINH, 00ecreunBalii TOHUMAaHUE U OCBOSHUE METOJOB aHaIN3a U 3aKIaJbIBaly 0aszuc
JUIS TTOCIIEYIOIIEH PaKTUUECKOH padOThl B COOTBETCTBUU C POPMUPYEMBIMUA KOMITETEHIUSIMHU

3agaum IMCHUILIMHBI:
- MOJY4YUTh 3HAHUSA MO TEOPETUUYECKUM OCHOBAM XHMMHHM HEOPTaHUYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIINX XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— HAy4uTh MPEJACKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMUYECKUX PEAKLUN;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €0 XUMUYECKMMHU CBOMCTBAMH,
— TI0JIb30BAThCA COBPEMEHHOW XMMHYECKONM TEPMHUHOJIOTHEN;
— BBIpA0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPAaTOPHBIM O00OPYJOBAaHUEM, XUMHUUECKOU TIO-
CYIOi U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJOB XUMUUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKM PACYETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— IS TIOJYy4YEHHUS IOCTOBEPHBIX PE3yJbTaTOB aHAIN3a, HAYYUTh CTATUCTUYECKON 00pabOTKe MOoTydeH-
HBIX PE3YJIBTATOB.

1.2. KomneTeHIIMU U MHAUKATOPBI UX JOCTHKEHU I

OIIK-1. Crioco6eH pematb THIOBBIE 33124 TPOGECCHOHATBLHON IeATENFHOCTH HAa OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX W €CTECTBEHHBIX HAayK C IPUMEHEHHEM HWH(POPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH.

Kon u HaumeHnoBaHue dopmupyembie 3YH
WHANKATOPA TOCTHKE- 3HAHHUS yYMEHUS HaBBIKU
HUSl KOMIETEHIIUH
N-1onk-1 Ucnmonwsyet | OOydarommiicss pomked | O0yuaromumiics: gomkeH | O0ydarommiics IIOJI-
OCHOBHBbBIC 3aKOHBI | 3HATh: CBs3b MCKAY | YMCTh: CaMOCTOATCIIb- | ’)KCH BJIAACTDH COBpC-
€CTECTBEHHOHAYYHBIX CTPOCHHUEM BEIIECTB U | HO paboTaTh C YU4ECOHOU | MCHHOM  XHUMHYECKOM

TUCIUIUIAH JUIS pelie-
HUS CTaHJApPTHBIX 3a-
a4 B B 00JIaCTH arpo-
HOMHUHU C TIPUMECHECHUEM
MH(POPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH

UX XUMHYECKUMHU CBOM-
CTBaMH; OCHOBHBIC XH-
MHYCCKHE 3aKOHBI U
MOHSTHS; MPAKTUYECKOE
MPUMEHEHUE  HEKOTO-
pbIX  HEOPraHUYECKUX
BEIIIECTB B CEIHCKOXO-
3IUCTBEHHOM  TIPOM3-
Boactee (b1.0.38 -3.1)

U CIIPABOYHOM JIMTEpa-
TYpOil;  MCIIOJB30BaTh
CBOMCTBA XUMHYECKUX
BEIECTB B J1aboparop-
HOM M TPOU3BOJCTBEH-
HOM MpaKTUKE C TpH-

MEHEHHeM  HH}pOopMa-
IIIOHHO-
KOMMYHHUKAIIMOHHBIX

texnonoruii (b1.0.38 —
V.1)

TEPMUHOJIOTHEH B 00-
JACTH XWMHUHU Heopra-
HUYECKOM M aHaJIUTH-
YeCKOH, OCHOBHBIMH
HaBbIKaMU oOpareHus
C J1abopaTopHBIM 000-
pyIOBaHHEM M TOCY-
IOW; 3HAHUSIMU IIO TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJI0B
ananm3a (b1.0.38 —H.1)

2. MecTo nucuuMiuinabl B ctpykrype OITOII
I[I/ICI_II/IH.HI/IHa «XUMHA HCOpTraHHUYCCKAad U AHAIUTHYCCKAA» OTHOCUTCH K OGHS&TGHBHOﬁ qacTu
OCHOBHOM Mpo¢ecCHOHATHHOM 00pa30BaTEIHLHOM MPOTpaMMbI OaKaiaBpHara.




gaca).

3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

O0béM muciuIunHbl coctaBnseT 5 3auéTueix eaunui (3ET), 180 akamemudeckux vacoB (maiee

HI/ICHI/IHJ'II/IHa HU3Yy4acTCs:

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

3.1. Pacnpenesnenne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

KomnuectBo yacos

Bup yuebHOM paboThI ouHas popma | 3a0uHas GpopMa
o0y4YeHHS o0y4yeHHs
KonrakTHasi pabora (Bcero), 30 16
B TOM YHCJIe IPAKTHYEeCKasi MOATOTOBKA
Jlexmuu (JI) 32 8
Jlabopatopusie 3ansTus (JI3) 48 8
ITpakTnueckue 3ansatus (113) - -
CamocrosiTesibHas pa6ora cryaeHToB (CP) 73 155
KonTpoJas 27 9
HToro: 180 180
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCJIE
No Bcero | xoHrtakTHas pa- R
oMb HaunmenoBanue pa3nenos u tem HACOB 6ot = =
CP| 2 &
J | J3 | 113 i
1 2 3 4 5 6 71 8
Pasznen 1. OOmiast xuMus
1.1. | OCHOBHBbIE OHATHUS U 3aKOHBI CTEXHUOMETPUU 12 2 6 - 4 | x
1.2. | CKOpOCTb ¥ HEPIreTUKAa XUMUUYECKHUX PEaKIIMH 12 2 6 - 4 | x
1.3. | PactBOpbI 8 4 - 4 | x
Crpoenue atoma, nepuoanueckuii 3akon . 1.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMU4ecKasi CBsI3b
1.5. | OKuUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHI 12 2 6 - 4 X
1.6. | KoMIuiekcHBIE COETUHEHNS 10 2 4 - 4 X
Pazpen 2. Xumus snemeHToB
2.1. | XuMus s-3JIEeMEHTOB 14 2 4 - 8 X
2.2. | XuMHUsl p-DJIECMEHTOB 18 6 4 - 8 | x
2.3. | Xumus d-31eMeHTOB 14 2 4 - 8 X
Pa3nen 3. Xumus aHauTu4eckast
Beenenune. Knaccudukaius MeTo0B aHamm3a u
3.1. | TpeboBanMs K HUM. METPOJIOTHS ¥ CTaTUCTUYECKAs 10 2 - - 8 X
00paboTKa pe3yIbTaTOB aHAIN3A
3.2. | OCHOBHBIE OHATUA TUTPUMETPUYECKOTO aHAIU3a 20 4 8 - 8 X
3.3. | CymHOCTh rpaBUMETPUYECKOTO aHAIU3a 11 2 2 - 7 X
KoHTpoas 27 X X X x | 27
Hroro 180 32 | 48 - 73 | 27
3aouHas popma 00yyeHUs
| Ne ‘ HaumenoBanue pa3jeiioB U TeM | Bceero | B TOM YHCJIE




TEMBI 9acoB | KOHTAaKTHas pa- 3
6ota o
£
1 | m|m | S
1 2 3 4 5 6 7 8
Pasnen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTeTUKA XUMHUYECKUX PEAKIIUN 16 1 1 - 14 | x
1.3. | PactBopnI 15 - 1 - 14 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. U. X
1.4. 16 2 - - 14
MenzeneeBa 1 XUMUYeCKasi CBSI3b
1.5. | OKMCINTETBLHO-BOCCTAHOBUTEIBHBIC PEAKITUU 16 1 1 - 14 X
1.6. | KoMIuiekcHbIE COETUHEHUS 15 - 1 - 14 | x
Paznen 2. Xumus snemeHToB
2.1. | XuMus s-3J1EMEHTOB 14 1 1 - 12 | x
2.2. | XuMHus p-2J€MEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-37€MEeHTOB 12 - - - 12 | x
Pasnen 3. XumMmus aHaauTuyeckas
Beenenue. Knaccudukarms MeTonoB aHanmsa u
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTAaTUCTHYECKAs 13 1 - - 12 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OCHOBHBIE MOHSTHUS TUTPUMETPUUECKOTO aHATN3A 15 1 2 - 12 | x
3.3. | CymHocTh rpaBUMETPUYECKOTO aHAIU3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 8 8 - 1551 9

4. CTpyKTypa U coiepKaHue IMCUMILIHHBI, BKIYAKIIee MPAKTUYECKYI0 OATOTOBKY

[IpakTudeckas MOArOTOBKA MIPH peAU3ANH YI€OHBIX MPEIMETOB, KypCOB, TUCIUIUIMH (MOIY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX padoT U
MHBIX aHAJIOTUYHBIX BUAOB y4eOHOW IEsITEeIbHOCTH, MPEAYCMATPUBAIOIIMX y4acTHe OOy4aroIIuXcCs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE TIPEIyCMaTPHUBAIOT Mepeaauy yuyeOHOW mHQpopMaIuu 00ydaromuMcs, He0OX0AUMOM I To-
CJIETYIOILIETO BBIMOJHEHUS padoT, CBA3aHHBIX ¢ Oyayiel npodeccrnoHalbHON 1eATeIbHOCTHIO.

PexomenryeMblii 00beM MPaKTHUECKOW MOATOTOBKU (B MPOLIEHTaX OT KOJUYECTBA 4AaCOB KOH-
TaKTHOW pabOTHI) JIsI JUCITUTIIINH, PEaTU3YIONINX:

- obmenpodeccrnonansubie kommerenun (OITK) ot 15 10 50 %
4.1. ConepxxaHue Q1M CUUIITHHBI

Paznen 1. O0mas xumus

IloHsATHS M 32aKOHBI CTEXHOMETPHH.

Monb, ocTosiHHAsE ABOTaIpo, MOJISIpHAsE Macca, XMMUYECKUN SKBUBAJICHT, (DAKTOp SKBHBAJICHTHO-
CTH, MOJISIpHAsi Macca, 3aKOHbI SKBUBAJIEHTOB, COXPaHEHUsI MACChl, TOCTOSTHCTBA COCTaBa, 3aKOHBI ra3o0-
BOI'O COCTOSIHUS BEILIECTBA.

CKOpOCTh M PHEpPreTuka XUMU4eckon peakuuu CpenHss U UCTUHHAsA CKOPOCTh XUMHUYECKOU peak-
1uu; GaKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakivs KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOLIMUX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XMMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHHe AppeHunyca, SHEPTHs aKTUBAIMH, SHEPTETHUECKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTalau3, KaTaan3aTop, (GepMeHT; 3HaYCHHE YUYSHHUS O CKOPOCTH XUMHYECKON pEaKkiui B XH-
MUHU, OMOJIOTUM U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc AJisi XMMHYECKOrOo paBHOBECHS,
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npunnwun JlelllaTenbe, poinh XUMUYECKUX PABHOBECHH B MPUPOJE; TEPMOJAUHAMUYECKUE CUCTEMBI: OT-
KPBITBHIE, 3aKPbIThIE, N30JINPOBAHHBIE, TOMOT€HHbBIE U T€TEPOTEHHBIC; BHYTPEHHSS YHEPTHUsl, SHTANIBIIHS,
TEIIOBOM 3(PPEeKT XUMUYECKOW peakInu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEeMBbI, U3MeHeHue >Hepruu ['mb0ca kak KpuTepuil BOZMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKaHUS
peaxiuu.

PacTBOpbI

MounsipHasi KOHIIEHTpAIKs, MOJSIpPHAs KOHIICHTPAIUSl SKBUBAJICHTA, MAacCOBasl JOJIs, TUTP, TEPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs PaCTBOPOB; (hHU3HUECKUE U XUMHYECKHE CUJIbI, 00yClIaBIUBaIO-
e 00pa3oBaHUe PaCTBOPOB; OTIUYHME CUIIBHBIX 3JIEKTPOJIUTOB OT CIa0bIX; TUIBI CHIIBHBIX 3JEKTPOJIU-
TOB; THUIpATAIlMs MOHOB, MEPBUYHAS U BTOPUYHAS TUIPATHBIE OOOIOYKH, KPUCTAIUIOTUIPATHI; aKTHB-
HOCTb, KOA()(PUIIMEHT aKTUBHOCTH; TUIIBI CIA0BIX 3JIEKTPOIUTOB, KOHCTAHTHI U CTEMEHU TUCCOLMALUN
CITa0BIX DJIEKTPOIMTOB; BOJA KaK CIAOBIA AJIEKTPOIUT, BOJAOPOIHBIA U THUIPOKCUIIBHBIA MOKA3aTeIn
pPacTBOpOB, CIOCOOBI M3MEPEHHs] BOJOPOIHOTO MOKAa3aTels; THAPOIN3 COJIeH, TUIbI THMAPOIN3a, KOH-
CTAHTHI U CTENEHU THJIPOJIN3a COJICH; 3HAaUeHNE PACTBOPOB CHIIBHBIX M CIIA0BIX AJIEKTPOJIUTOB B XUMUH,
OHMOJIOTHH U TEOXUMHUH.

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

OcHOBHbIE TPUHIUIIBI KBAHTOBOM TEOPUHU CTPOCHMSI BEIIECTBA; KBAHTOBBIC UKCIA: IJIaBHOE, OpOU-
TaJbHOE, MATHUTHOE M CIIMHOBOE; YHEPTETUYCCKUE YPOBHH W MOJIYPOBHH aTOMA; MPUHIIUIIBI 3al0THE-
HUS 3JIEKTPOHHBIX OpOUTaneil aToMa B OCHOBHOM COCTOSIHMM: puHuu [laynu, npaBuno XyHna; 3ek-
TPOHHBIE EMKOCTH OpOUTaJeH, MOAYPOBHEH U YPOBHEW aToMa; CIIOCOOBI 3alMCH JIEKTPOHHBIX (HOpMyI
aToMa; coBpeMeHHas (HOpMYyJIHPOBKA MEPUOJAUYECKOTO 3aKOHA; CTPYKTypa MEPUOJUYECKON CHCTEMBI;
npaBmwiIo KieukoBCKOro; mepuoinyHOCTh U3MEHEHHUS CBOMCTB ATOMOB JJIEMEHTOB: SHEPTUU MOHU3AIIHH,
CPOJCTBA K DJIEKTPOHY, JEKTPOOTPUIATEIILHOCTH, TIEPUOANYECKUN XapaKTep U3MEHEHUsI CBOWUCTB 3Jie-
MEHTOB; CBSI3b PACHPOCTPAHEHHOCTH XUMHUYECKUX AJIEMEHTOB C MX TOJOKEHUEM B TIEPUOAMYECKON CH-
CTeMe, MaKpO- U MUKPOAJIIEMEHTHI; TUIIbI XUMUYECKON CBSI3M; XapaKTEPUCTHKHU CBSI3EU: AIIEKTPUUYECKUE
JTUTIONBLHBIE MOMEHTHI, d()(EKTUBHBIC 3apsIbl ATOMOB, CTEIIEHb MWOHHOCTH, HAIMPABICHHOCTh M HACHI-
IIEHHOCTh, SHEPTUA U JJIMHA CBS3U.

OKHUCINTELHO-BOCCTAHOBUTE/ILHbIE PeaAKINHU.

CreneHb OKHCIIEHUS, OKUCIUTENN U BOCCTAHOBUTEIH; COCTABIIEHUE YPaBHEHUSI OKUCIUTEIbHOBOC-
CTAaHOBUTEIHHBIX PEAKIHi; OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC IOTCHIMAIBI, ypaBHeHHEe HepHcTa;
OlpesiefieHUE HAMpaBiIeHHs] MPOTEKAHHsSI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIHUNA C TOMOIIbIO
OKHUCJIUTEITHHO-BOCCTAHOBUTENBHBIX MMOTSHIIMATIOB, POJIb OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi B
PUPOJIE.

KomnuiekcHble coeTUHEHUS.

CrtpoeHne KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COEIWHEHHI: KOMIUIEKCOOOpa3oBaTelb, JIU-
TaHJIbl, JOHOPHBIE aTOMBI JIMTAHIOB, IEHTATHOCTh, KOOPAUHAIIMOHHOE YHCIIO, TEOMETPUS KOOPAMHAIIH-
OHHOM cdepbl; BHEUTHeCPEepHblE HMOHBI; KOMIUIEKCH C XEIaTo00pa3yroIIMMH U MaKpOLUKINIECKUMHU
JUTaHJAMU; YCTOMYNBOCTh KOMIUIEKCHBIX COSIMHEHUN B PacTBOpax, KOHCTAHTA YCTOMYMBOCTH M KOH-
CTaHTa HECTOMKOCTH; (DaKTOPbI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COETUHEHUI B pacTBOpax:
TeMIepaTypa, XeJNaTHbIH ©  MaKpOUMKIMYECKUW JPQEeKThl, 3apsi  LEeHTPATbHOTO  HOHa-
KOMIUIEKCO0OpazoBatesi, TeoOprs KOOPAUHAIIMOHHON XUMUYECKOW CBSI3U, 3HAUEHHE KOMILJIEKCHBIX CO-
€JUHEHUU B KIIETKE.

Pasznea 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO 3JIEMEHTA;
OWHApHBIC COCAMHEHHSI BOJAOPOIA C AJICKTPOOTPHUIIATEIILHBIMU AJIEMEHTAMH, UX MOBEACHHE B BOJHBIX
pacTBopax, THAPUAbI MIETOYHBIX U IIETOYHO-3eMEIbHBIX METAJJIOB, UX COJEO0pa3HbI XapakTep, Tui-
PUA-UOH KaK BOCCTAHOBHTENb W JIMTAHM;, BOJAOPOIHAS CBS3b, €€ 3HAUCHHE B MPUPOJC; BOAA, TEOMETPHUS
U CBOICTBa €€ MOJIEKYJIbl, CTPYKTYpa JIbJia U KHUAKOW BOJbI, XMMUYECKHE CBOICTBA BOJIbI, BOAA KaK pac-
TBOPHUTENh W JIUTAH]I; 3HAYCHHE BOJOPOJa Kak Hauboliee pacIpOoCTPaHEHHOTO 3JieMeHTa BceneHHOH,
BOJIa B CEIbCKOM XO3SHCTBE, KOJOTHYECKHE aCMeKThl BOJOIMOIb30BaHMs; 00IIME CBOMCTBA 3JIEMEHTOB
[A-moarpymiiel; menoYHbIe METAIIBl KaK BOCCTAHOBUTENH, 00pa3oBaHHe OMHAPHBIX COCIMHEHUN M MX
CBOMCTBA, KaTHOHBI IIEJIOYHBIX META/NIOB KaK BakKHeHIas XuMuyeckas opma HUX CYIIECTBOBaHUS B
MIPHUPO/IC, CBOICTBA 3TUX KAaTHOHOB, PEAKIINN OWHAPHBIX COSAMHEHHI ¢ BOJOW; THAPATHPOBAHHBIC KATH-



OHBI IIEJIOYHBIX METANIOB, BBICOKAsl paCTBOPUMOCTh COJIEH LIEJIOUYHBIX METAIOB B BOJIE, KPUCTAILIO-
TUApaThl; HATPUN U KAl KaK KOMIIOHEHTHI [TOYBBI M MMOYBEHHBIX PACTBOPOB, KaJHUil KaK 3JIEMEHT IH-
TaHUsS PACTCHHM, KalUiiHbIe yJO0OpeHUsl, KpYrOBOPOTHl HATpUsl W Kallusl B MPUPOJE; OOIIUe CBOWCTBA
IA-nmoarpynmnsl; ampoTepHOCTh OEpUILIUS, €0 OKCHJA U TUIPOKCHUIA, TOKCUYHOCTh OEpUILINSA U €ro
COeIMHEHUH; (PU3MUeCKUue U XMMHUYECKHE CBOMCTBAa MarHusl M KaJbIHsl, UX BOCCTAHOBHUTEJIbHBIC CBOIi-
CTBa, KATHOHBI MarHus U KaJlblMs KaK BaxkHere (opMbl CyIIeCTBOBAHUS ITHX JIEMEHTOB B IPUPO/IE,
CBOMCTBA ATHX KAaTHOHOB; pa3jIM4yie B PACTBOPUMOCTH COJIEH MarHus U KaJlbLMs U COJIEH HATpUs U Ka-
TS, KPUCTAJIOTHAPATHI; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KaJIbLIUS C XeIaT000pa3yoMMIINTaH-
namu, Mg?* u Ca®* B xuBOii KJIeTKe, poib Maraus B xnopodumie, Mg?* n Ca>* B hepMEeHTaTUBHBIX pe-
aKIUAX; MAarHUN M KAJIBLUI KaK MUTATeIbHbIE KOMIIOHEHTHI II0YB, UX HOHOOOMEHHOE MOBEACHUE B TI0Y-
Bax, JKECTKOCTb BOJIbl, U3BECTKOBAHNE U U3BECTKOBAHUE MOYB.

XuMus p-2JIeMEHTOB.

OO6mme cBoiicTBa 3neMeHTOB [IIA-MOATpYNNBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOCHUS IPYTUX 3JIEMEHTOB MOATPYIIBI, MPeodiaanue KOBAJIEHTHOTO XapaKTepa CBsA3el B coelnHe-
HUSX OOpa W JBOWCTBEHHBIH XapakKTep CBs3el allfOMUHUS, (PU3NUECKHE U XUMHUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJICOepKAIUEe COSTUHEHNU O0pa: OKCHUJ, OOpHbIE KUCIOTHl U UX COJH; (HU3HU-
YecKUe M XMMHUYECKHE CBOICTBA METAJUIMUECKOTO aTIOMUHUS, BaXKHEHUIINE XUMHUUYECKHUE CBOICTBa OU-
HApHBIX COCIMHEHUN AIIOMUHUS;0KCUIBI U THIPOKCUABI AIFOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(OTepHOCTH THX COeIMHEHHH, PeaKiMy UX B3aMMHOIO MpeBpallieHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUS U MOBEJIEHUS B PacTBOPAX; COJIM AJTIOMUHUSA, UX KPUCTAIUIOTUAPATHI, pACTBOPUMOCTH B
BOJIE U TUIPOJM3; KOMIUIEKCHbIE COCIMHEHHUS AIIOMHUHHMS; OOp M aTlOMUHUN B OnMocucTeMax; obiue
CBOMCTBA 37eMEHTOB [VA-NOArpynmnbl; XMMUsI HEOPTaHUYECKUX COCOUHEHMM yriiepoja: aJlJIOTPOIIHbIE
MoaU(UKAIH YTIIepo/ia, OKCHUJIBI YIJIepo/ia, YTodbHasl KUCI0Ta U €€ COJIW; 3HaYeHHE YIIIepoJia B CEllb-
CKOM XO3sIIICTBE; KPyrOBOPOT YIJIEpo/ia B IPUPO/IC; IKOJOTHUECKUE acTIeKThl XUMHHU YIiiepoaa; ocoOeH-
HOCTH XMMHUYECKHUX CBOMCTB KPEMHHsI; OKCUJ] KPEMHUS, KPEMHHEBBIE KUCIOTHI U X COJH; KPEMHE3EM,
CHJIMKATHI, AJTIOMOCHJIMKATHI KaK MTOYBOOOpa3yoIue MaTepralibl, UX 3HAUE€HUE IS TUIOJOPOIUS MOYB;
MPUMEHEHUE CHJIMKATOB W JIPYIMX COCAMHEHMH KPEeMHHs; OCOOCHHOCTH XMMHH T'eépMaHHs, OJioBa U
CBHHIIA, 9KOJIOTMYECKasi ONAaCHOCTh CBUHIIA; OOIIME CBOWCTBA 3JIEMEHTOB V A-TIOATPYIIIBI; OCOOCHHOCTH
XMMHUYECKHX CBsI3ed a30Ta C BOAOPOJOM, YIJIEPOJIOM U KHUCIOPOJIOM; TEPMOJMHAMHUYECKAs HEYCTONYN-
BOCTH OOJIBIIIMHCTBA XMMUYECKHX COCIMHEHUN a30Ta, €€ MPUYMHBI U MPOSBICHUS B XUMUH U MIPUPOJIE;
XMMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAaK M €ro MPOW3BOJHBIC; OKCUABI a30Ta, a30THAs,
a30TUCTAast U a30THOBATHUCTAsi KUCIOTHI U MX COJIM; OCOOEHHOCTH a30Ta KaK OMOT€HHOTO 3JIEMEHTa, a30T-
coJieprkarire OMOMOJIEKYJIbl, UX 3HAUYEHUE B )KU3HEAEATEIbHOCTH PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HAa4YEeHUE a30Ta KaK JIEMEHTAa MUTaHHs, KPYrOBOPOT a30Ta B MPUPOJE, a30THBIE yJO0OpEHUs, SKOJIOTHU-
YEeCKUE aCTEKThl UX MPUMEHEHHs, OCOOEHHOCTH TEPMOJAMHAMUYECKON YCTOMUMBOCTH PA3IUYHBIX CO-
enuHeHui Gochopa B 3eMHBIX YCIOBUAX, OKCHIIBI ochopa; oprodochopHast KUCIOTa U €€ COoJu, KOH-
neHcupoBaHHbIe (HochOpHBIE KUCIOTHI U MX COJM;0c00eHHOCTH (ochopa Kak OMOTEHHOTO 3JIEMEHTa,
cneun(urka MOBeIEHUs M 3HAUYeHUE coeauHeHHi Qocdopa B Omocucremax; 3HaueHHe (ocdopa Kak
aJIeMeHTa TUTaHusl, KpyroBopotT dochopa B npupose, hochopHbie y1oOpeHUst 1 SKOJTOTHISCKHE ACTICK-
Thl X HCIOJB30BAHUSA; OOIIME CBOWCTBA 3JIeMEHTOB VIA-MOArpyMNIbl; MOJEKYISPHBIA KHUCIOPOJ Kak
OKHUCJIUTENb; 030H; TEPMOJAMHAMUYECKAsI YCTOMUYUBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
7la; OKCUIBI, KUCIOPOACOAEPKAIINE KUCIOThl, OCHOBAHUS, COJIM KUCIOPOJCOJAEPKAIMX KUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COEIUHEHMI; MepOKCU BOJOPOAa U JAPYrue MEepOKCUIIbI, MOJIe-
KYJISIDHBIN KUCJIOPOJ B OMO3HEPreTHKE, POJIb (PYHKIIMOHAIBHBIX KHCIOPOACOAEPKAIIUX TPynn B OHO-
MOJIEKYJIaxX, SKOJIOrHYecKasi pojib KHCIOpOJa U 030Ha aTMOC(epbl; 0COOEHHOCTH XUMHUYECKUX CBSI3el
CEpbl; OKCUIBI CEPBI; CEpHAasl KMCI0TA U €€ COJIM; CEPHUCTAsl KUCIIOTA U €€ COJIU; CEPOBOJOPO U IOJIU-
cynbdanbl, cynbGUIBI U MOTUCYIb(PHUABI;, cepa KaKk OMOTEHHBIN AJIEMEHT; MPUMEHEHUE Cyab(aToB U
IPYTUX COEIUHEHUH CEpPhI B CEIbCKOM XO035HCTBE, IKOJIOTNYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeJIEeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOICTBA 311eMeHTOB VIIA-MoArpyIbl; cTeneH! OKUCICHHUS TAJIOTCHOB B COSAMHECHHU-
sIX, OCOOCHHOCTH CBSI3€H, TepMOJAMHAMUKA U CTPOCHHE COoeMMHEeHMH ¢dTopa, propoBomopon, GpropoBo-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO, XJIOPOBOJOPOIHAS KMCIOTA U €€ COJIU, COETUHEHUS C T10-
JIOKUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOTI'0 3JIEMEHTA, POJIb XJIOpa B XKUBOM KIIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-



CTBE; PTOp KaK >KU3HEHHO HEOOXOJUMBIHN AJIEMEHT U KaK 3JIEMEHT-3arps3HUTENb OKPYKAIOIICH CPEIbl;
WCIIOIb30BaHNUE COSAMHEHU OpoMa 1 Ho/1a B METUITHHE.

Xumus d-3j1eMeHTOB.

OO6mme cBOMCTBa U OCOOEHHOCTH MEPEXOHBIX METAIOB; COSAMHEHUS XpOMa B CTETICHSIX OKHCIIe-
HUs +3 U +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiia B CTENEHIX OKUCIeHUs +2, +4, +6 u
+7; ponb COETMHEHUH XpoMa, MOJIMOICHA, MapraHIla, JKejie3a, HUKEJsI, MEIM U IIUHKA B )KU3HEIEATEIIb-
HOCTH YEJIOBEKAa M >KMBOTHBIX; COCIUHCHHUS JKEJIe3a B CTCIICHAX OKHCICHHS +2 M +3, COCAUHCHUS KO-
0anbTa B CTCIIEHAX OKHCICHHS +2 U +3; COCAUHEHHS HUKEIA B CTEINEHH OKUCICHUS +2; COeTUHEHUS
MEJIM B CTEMEHSAX OKUCICHHS +1 U +2; COCTMHEHUS IIMHKA, KaIMUSI U PTYTH; POJIb COEMHEHUN XpoMa,
MONIMOICHA, MapraHIia, xele3a, HUKeJs, MeU U IUHKA B J)KU3HEIEATEITbHOCTH YeI0BEeKa U KUBOTHBIX;
TOKCUYHOCTb COCIMHEHUN KaAMUS U PTYTH.

Pasznea 3. Xumusa anajauTn4deckas.

Teopernyeckue 0CHOBbI AHAJIUTHYECKON XUMHH.

[IpenMeT aHAUTUYECKOW XUMHH; POJIb aHATUTUYSCKOW XUMUU B )KH3HHM OOINECTBA, B TIOYBOBEJIC-
HUH, arpOXUMHH U 3Kosiorun. Kinaccudukaiuys MeTo10B aHaim3a; TpeOOBaHUS K METOJIaM aHAJIM3a; 13-
MepUTEIbHAas MOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbIC THUIBI PEAKIMH, HCMOJb3YEMbIX B aHAJUTUYECKOM XUMHH: KHUCIOTHO-OCHOBHBIE, OKHCIICHHS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOIECCHl OCAXIACHUS-PACTBOPEHUS. MeTpoornueckue
OCHOBBI XMMHUYECKOTO aHAIM3a: aHAJUTHYCCKUU CUTHAJI W TIOMEXH, KJIacCU(HKaIUs MOTPEurHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB U PE3YyIbTAaTOB aHAJIN3a, IOKA3aTEeIn
MPaBUIILHOCTH M MPEIU3UOHHOCTH, JOBEPUTEIbHBIN MHTEPBA, CITIOCOOBI TIOBBIIIEHUS MTPABUILHOCTH U
MPEU3UOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHATIN3A.

TurpuMeTpuyecKUil aHAIU3.

CymHOCTh METOJa, MPUTOTOBICHHE PAad0YNX M CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIC TTPUEMBI TUTPUMETPHUUECKUX OMpeeicHUN (MpsMoe, 0OpaTHOE TUTPOBAHUE U 3aMECTUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBAaHUSA, paCUEThl B TATPUMETPUUECKOM aHaIN3€e. KUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAaHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
MeTOo/a KHUCJIOTHO-OCHOBHOT'O TUTPOBAHMS: OIpeAeieHne KapOOHATHON YKECTKOCTH BO/IbI, OTPE/ICTICHUE
CoJIeii aMMOHHUS U a30Ta OpraHNYecKux coenuHeHuit nmo Keenpnanro, onpenenenue gpochopa. Komrnek-
COHOMETPUYECKOE TUTPOBAHME: KOMILUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJA CKayKa TUTPOBAHUS B KOM-
MJIEKCOHOMETPHUH, METATUMHIUKATOPBI, MPAKTUYECKOE MNPUMEHEHHE METOJa KOMIUJIEKCOHOMETPHH:
ompeelieHue O0IIeH >XECTKOCTH BOJbI, ONPEICICHHE MarHus W KaJblUs IPH COBMECTHOM MPHUCYT-
CTBUH, ONIPE/IeTICHNE aTIOMUHMUS, onpeenenne Mmean. OKUCIUTENbHO-BOCCTAHOBUTEIBLHOE TUTPOBAHKE:
TEOPETUYECKHNE OCHOBBI METO/Ia, MPUPOJA CKauKa TUTPOBAHHUS B OKHUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, [IEPMAHTAHATOMETPUS, UOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE
U IpyTHE UHIUKATOPBI, UCTIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHUH, MMPAKTUYECKOE TPUMEHEHUE
METOAa OKHUCIMTEIIbHOBOCCTAHOBUTEIBLHOTO THUTPOBAHMS: TEPMAHTAHATOMETPUYECKOE OIpECICHUE
Keseza, HOJIOMETPUYECKOE ONPEEICHUE MEIU, XPOMATOMETPUUYECKOE OMPEICIICHUE Kee3a; TUTPOBa-
HUE [0 METOJY OCAXKJEHUS, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXKJICHHsI, apT€HTOMETPUSI, CIIO-
cOOBI YCTAaHOBJICHHSI TOUKH YKBHUBAJICHTHOCTH B METOJIC OCAXKIACHUS, TPAKTUUECKOE TPUMEHEHUE TUTPO-
BaHMS 110 METOY OCAXJICHHS: ONPEICIICHUE TalOT€HU I-UOHOB.

I'paBuUMeTpHYecKHUil aHAIN3.

CymHocTh MeTo/1a, hopMa OCaXKICHUS U TpaBUMETpUUecKas opma, MOJHOTA OCAKICHUS, PUIH-
HBI 3arps3HEHUs] 0CaaKOB, (UILTPOBAHHE W TPOMBIBAHHWE OCAJKOB, BHICYIIMBAHHE W TMPOKAITMBAHUE
OCAaJIKOB, pacueThl B IPABUMETPUUYECKOM aHAIM3€, MPAKTUUECKOE MPUMEHEHHE METOJla IpaBUMETpUYE-
CKOr'0 aHaJIM3a: ONpPEIEICHUE BOJIbI, ONPEACICHUE KPEMHUEBOM KUCIOThI, OMPEACICHUE Kele3a U allto-
MUHUSI, onpeienenue 0apus u cynb(haT-noHOB.

4.2. ConepxxaHue JeKiui

Ounas ¢popma o0yueHust
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IIOArOTOBKA

OcHOBHbBIE MOHATHS U 3aKOHBI CTeXUOMETPUH. OCHOBHBIC 3aKOHBI U
IMOHATHUA XMMHUHU: aTOM, MOJICKYJIa, OTHOCHUTCJIIbHAasA aTOMHAas W OTHOCH-
TCJIbHAAd MOJICKYJIApHAass MaCChbl, MOJIb, MOJIIpHad MaccCa, 3aKOHbI COXpa-
HEHHA MaCChl, IIOCTOAHCTBA COCTAaBa, 3aKOH 5KBHBAJICHTHBIX OTHOIIICHUH.

CkopocTh M 3HEepreTuKa XuMH4YecKuX peakuui. [Tonsarue o ckopoctu
xuMudeckoi peakuu. OCHOBHBIE (DAKTOPBI, BIUSIONIME HA CKOPOCTH
peakuur. OCHOBHOM 3aKOH XMMHYECKON peaKkiuu ISl JE€MEHTApHOU
craauu. KoHcranTa ckopocTu XxumMudeckoi peakiuu. KoHcranta paBHO-
Becust. [Ipuanun Jle-Illarense.
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Ctpoenue atoma, nepuogundecknii 3axon /I. U. MenaeneBa u xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpeli-
CTaBJICHHE O CTPOCHHMM aromMa C TOYKM 3pEHHUSI KBAHTOBOM TEOPHH.
[Tpunmun MuauManeHoM sHepruu. IlpaBmma KneukoBckoro. Ilpuniun
[Taymu. IlpaBuno Xynna. Ilpupona xumuueckoil csizu. CBoiicTBa KOBa-
JIEHTHOM CBS3M: JUIMHA M HEPrus, HAChIIIAa€MOCTh W HAINPABIECHHOCTD.
HNonnast cBs3b, mpupona oOpa3oBaHUs M CBOMCTBa. Mertammmueckas
CBs3b, MpUpOaa 00pa30BaHMSA M CBOMCTBA. MEXMOJEKYISIPHOE B3aHMMO-
NENCTBHE, BOAOPOAHAs CBsA3b. Ilepruonnueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HEpUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
W3MeHeHne cTpOeHusl U CBOMCTB JIEMEHTOB B IIEPUO/JIE, B IpyIHIe (paau-
yca aToMa, YHEPruii HOHU3ALMH U CPOJCTBA K AJIEKTPOHY, 3JIEKTPOOTPH-
1aTeIbHOCTH). ITOHSITHSI BaIECHTHOCTH M CTENIEHU OKHMCJIEHUS.

OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu. CTeneHb OKUCICHUS.
Oxucnurtenu u BoccTaHOBUTENU. CTeXHMOMETpUUECKUE KOI((UIHMEHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUi. DKBUBAJIICHTHI OKUCIUTENS
U BoccTaHOBUTENI. POJIb OKUCINTEIBLHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Kommuiekcnbie coenmHeHusi. OCHOBHbIE TOHSTHS KOOPJIWHALMOHHOMN
TEOPUHU: LIEHTPAJIBHBIA HOH — KOMIUIEKCOOOpa3oBaTelb, JUTaH/bl, KOOp-
JTUHAIIMOHHOE YHCII0, BHEIIHec(hepruiecknue MoHbl. HoMeHkmaTypa KoM-
IUIEKCHBIX coequHeHUi. BakHelnne THOB KOMIUIEKCHBIX COSITUHEHUN.
KoHCTaHTB! yCTOMYNBOCTH U HECTOMKOCTH.

Xumusi s-3jemMeHToB. CBOCOOpa3ne CTPOCHHS aTroMa Boaoponaa, (husu-
YECKUX U XUMHUYECKHX CBOWCTB ITOTO JIEMEHTA. XUMUYECKUE CBOMCTBA
LIEJIOYHBIX METAUIOB. POJIb KATUOHOB HATPUS U Kalus B JKUBOW KIIETKE.
Hatpuii 1 kanuii Kak KOMIIOHEHTHI I0YBBI M [TOYBEHHBIX pacTBOpoB. Ka-
JIUU KaK DJICMEHT MUTaHus pacteHnil. Kanuitaeie ynoopeHus.

9,10,11

Xumusi p-3jemMeHToB. OOmas xapakrepuctuka snemeHToB I[IIAmon-
rpynmbl. OU3ndecKue ¥ XUMUYECKHUE CBOMCTBA 3JIeMEHTHOTO Oopa. Kuc-
JIOPOJIHBIE COSAMHEHMS O0pa: OKCHJI, OOpHas KUCIOTa, MOJIUKHUCIOTHI 00-
pa, ux conu. U3NYECKUE U XUMHUYECKHE CBOMCTBA altOMUHUA. OKCHUIBI,
TUAPOKCHU/IBI U COJIA AIFOMUHUS. XHUMHUSI MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
U €ro MPOU3BOJHBIX; OKCUIOB, Q30THOM KUCIIOTHI U €€ CcoJieil. 3HaueHue
a30Ta KaK AJIEMEHTa NMUTAaHUS. A30THBIC yIOOpEHUSs, IKOJOTUIECKUE ac-
MEeKThI UX puMeHeHuss. OCOOCHHOCTH XMMUYECKUX CBs3el cepsl. [Ipou-
HOCTh CBfI3€H Cepbl C KHUCIOpOAOM U BoaoponoM. CepHas KHCIIOTa,
cynbdarel. CepoBogopoa. Cepa kKak OMOTEHHBIN JIEMEHT. DKOJIOTHYE-
CKasl OMAaCHOCTh CEPHUCTOTO rasa.

10




12

Xumus d-dnementoB. OOmue CBOHCTBA U OCOOCHHOCTH TEPEXOTHBIX
MeTaiuioB. [losiokeHne mepexoAHBIX 3JIEMEHTOB B MEPUOIUYECKON CH-
creMe 31eMeHToB J[.J. MeHaeneeBa, X CTEIICHA OKHUCJICHHUS M XHMHUUE-
CKHe CBOMCTBAa. MonMuOACH M €ro coeauHeHus. MapraHell, COeuHEHUS
Mapranna. CemeicTBo xenesa

13

BBenenue. Knnaccugpukanus MeTo0B aHAJIU3a U TPEOOBAHUS K HUM.
Metposoruss u craTHCTHYecKasi 00pa0oTka pe3yJIbTATOB aHAJM3A.
[Ipenmer W 3amauu AHATUTHYECKOWM XUMHUH B CEJIHCKOXO3SIICTBEHHOM
npousBojacTBe. Knaccudukanus u tpeboBanus k Meronam ananuza. Oc-
HOBHBIE THUIIbI PEAKIMi, UCMOJIb3yEeMbIX B XUMUHM aHaIuTH4ecKoil. Oc-
HOBHBIC TOHATHS METPOJOTUU XMMHUYECKOTO aHanu3a. Kimaccudukanus
MOTPENTHOCTEH XUMHYECKOTO aHAJIN3a.

14,15

OcHOBHbBIC OHATHS THTPUMETPHYECKOr0 a”HaJu3a. [IpuHiun TuTpu-
METPUYECKOT0 aHajlu3a U 00JacTh ero NpUMEeHeHUs. MeTo1bl TUTPUMET-
pudeckoro a”anuza. CTaHAapTHBIE M CTaHIAPTU3MPOBAHHBIE PAaCTBOPHI.
Touyka HSKBHBAJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpPUEMBbl TUTPUMETPUYECKOTO THUTpOBaHUSA. OCOOEHHOCTH KHCIOTHO-
OCHOBHOTI'0, OCaJJUTEIbHOI0, KOMIUIEKCOHOMETPHUUECKOTO U OKUCIUTENb-
HO-BOCCTaHOBHUTEIBHOIO TUTPOBAHHUS.

16

CymHoCTh rpaBUMeTpHUYecKoro anaausa. CymHocts Metoaa. Tpebo-
BaHUs, NIPEABSBISAEMBIE K OCAKIAEMON U TPaBUMETPUUYECKON (BECOBOIN)
¢dopmaM. YCiI0BUS KOJIMYECTBEHHOIO OCAXJIEHUS TPYIHOPACTBOPHUMBIX
BemiecTB. TOYHOCTh IPaBUMETPUYECKUX METOAOB, (PaKTOPHI, BIUSIOLINE
Ha TOYHOCTB.

Hroro

32

15 %

3aounas popma 00ydyeHUs

n/m

Copaeprxanue JeKIuu

KomnunuectBo

JacoB

[IpakTuue-

CKas MOIro-

TOBKa

CkopocTh U 3HepreTHKa XMMHU4YecKHX peakuuid. [lonstue o ckopoctu
XxuMHuueckon peakuuu. OCHOBHbIE (PaKTOPBI, BIUSIONIUNE HA CKOPOCTh pe-
akuuy. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpOCTH XUMHUYECKOW peakiuu. [[nHaMuyeckuil xapak-
Tep XUMHUUYECKOro paBHOBecud. [Ipu3Haku uctuHHOro paBHOBecus. KoH-
cranTta paBHoBecus. [Ipunuun JlelllaTrenbe.

Ctpoenune atoma, nepuoanveckuii 3akon /. U. MenneneBa u Xumu-
YyecKas CBsI3b. ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBPEMEHHOE IPEICTaB-
JIEHWE O CTPOCHHM aToMa C TOYKHU 3PEHHS] KBaHTOBOU Teopuu. [Ipunimn
MHUHUMaJIbHOW 3Hepruu. [TpaBuna KineukoBckoro. [Ipunnun Ilaynu. [pa-
Buno Xynzaa. [Ipupoga xumuyeckoil cBsi3u. CBoOliCTBa KOBAaJEHTHOM CBS-
3M: JUIMHA U DHEPrus, HAChIIAEMOCTh U HaIllpaBJIE€HHOCTb. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOMCTBA. MeTauiMueckas CBsi3b, MpUpoJa 00-
pa3oBaHUsl U CBOMCTBA. MeEXMONEKYISIPHOE B3aMMOAECHCTBUE, BOJIOPOI-
Has CBSI3b.

Ctpoenune aroma, nepuoanveckuii 3akon JI. U. MenneneBa u Xxumu-
yeckasi cBA3b (mMpoaoskenne). [lepuoanuecknii 3aK0H U €ro COBPEMEH-
Has (QopmynupoBka. IIpupona NEepHOAMYHOCTHUCBOMCTB 3JIEMEHTOB.
CtpyKkTypa NepUOANYECKON CUCTEMBI JIEMEHTOB. MI3MeHeHne CTpoeHusT 1
CBOMCTB 2JIEMEHTOB B IIEpUOJIE, B IpynIe (paanyca aToMa, JHEPIuil HOHU-

11




3allMM M CPOJCTBA K AIEKTPOHY, MEKTpooTpuuaTeabHocTh). [lonsTus Ba-
JICHTHOCTHU U CTETNIEHU OKHUCJICHUS.

OKHCINTEbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHUCIICHUS.
Oxucnurenun u BoccraHoBUTENH. CTexmoMerpudeckue Kod3(hQuUIneHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH. DKBUBAJIECHTHl OKUCIUTENSA
U BOCCTAHOBHTENA. POJIb OKHCINUTENIBHO-BOCCTAHOBUTENBHBIX PEAKIUi B
IIPUPOJIE U CEIIBCKOM XO3SIIUCTBE.

Xumus s-31eMeHTOB. CBOe0Opasue CTpoeHUs aroMa BoAopoJa, husuue-
CKMX U XMMHUYECKHUX CBOMCTB HTOrO 3JIEMEHTA. XHMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAJIOB. PONIb KATMOHOB HATpUS W Kajusl B )KUBOM KIIETKE.
Hatpuii 1 kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JUH KaK DJIEMEHT MUTaHus pacTeHnid. Kanuitaeie ynoopeHusl.

Xumus p-3jaeMmenToB. O0mas xapakrepuctuka meMmeHToB [IIAnoarpymn-
nbl. PU3NUeCKUe U XUMUYECKHUE CBOMCTBA dJeMeHTHOTro Oopa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHasi KUCIIOTA, MOJUKUCIOTH Oopa, X
cosii. XUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAKa U €r0 IPOU3BOJAHBIX; OKCH-
JIOB, a30THOM KUCJIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK 3JIEMEHTa ITUTa-
HUSA. A30THbIE YAOOpPEHHUS, HKOJIOTMUYECKHE AaCTeKThl MX MPUMEHEHHUS.
OcobeHHOCTH XUMUYECKUX cBs3el cepbl. Cepa Kak OMOTeHHBIH JIEMEHT.

OcHOBHbIE MOHSATHSI TUTPUMETPUYECKOr0 aHaau3a. [IpuHIUn TUTPH-
MeTpI/I‘-IGCKOFO aHajn3a " O6HaCTB cro HpI/IMeHeHI/ISI. MeTOI[I:I TI/ITpI/IMeT-
pudeckoro aHanm3a. CTaHAApTHBIE W CTAaHAAPTU3WPOBAHHBIE PACTBOPHI.
TO‘-IKa 3KBHUBAJICHTHOCTHU U KOHCYHAA TOYKaA TI/ITpOBaHI/ISI. OCHOBHBIG HpI/I—
€Mbl  THUTPUMETPUUYECKOro THUTpoBaHHUs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOT0, OCaUTEIBHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEINb-
HOBOCCTaHOBUTEIHLHOTO TUTPOBAHHS.

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

Hroro

15 %

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0yueHust

o/t

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KomuuectBo

JacoB

[IpakTnueckas
MOATOTOBKA

OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUM.

Kunernka XuMUuecKuX peakuui.

CMGH_ICHI/IC XUMHUYCCKOI'0O paBHOBECH .

I'maponus cosen

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE PCaKIMu.

N3ydeHne CBOMCTB KOMIUIEKCHBIX COSIMHEHUM.

Xumus 3J1eMEeHTOB-MeTa/u10B I u Il rpynn rinaBHbIX NOATPYIIL.

OnemenTs! [II-VII rpynn riaaBHBIX MOATpyI.

A I R el Pl I e

MeTtaynbl TOOOYHBIX MTOATPYI.

(S
S

[TpuroroBneHue u craHAapTU3aLUs PACTBOPA FMAPOKCUAA HATPHUS IO CO-

SR N I R PR LR e

e N R R
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JITHOM KHUCIIOT€ METOJIOM KHUCJIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
" | VIEKCOHOMETPUYECKOIO0 TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpenenenue TIOK0O3bI B KapTodeie HoJoMeTpUIeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne rurpoOCKONMYECKON BJIard B oOpasiie 2 +
HTroro 48 30%
3aounas popma 00y4yeHUs
o 3w
2 22
5 3 =
No . 8 o =) 2
HanmenoBanue 1abopaTopHbBIX 3aHATHIA 5 9 5 o
n/a = S E 5
5 7 =
g 22
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CmenieHne XMMHYECKOTO PAaBHOBECHS 1 +
3. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1 +
4. | I3yueHue cBOWCTB KOMILJIEKCHBIX COEIMHEHUI. 1 +
5. | Xumus snemenToB-MeTasuioB | u Il rpynm riiaBHBIX TOATPYIIIL. 1 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIII. 1 +
7 [TpurotoBneHune U cTaHAAPTU3ALUS PACTBOPA TMAPOKCHAA HATPHUS O CO- ) 4
" | ISTHOM KUCIOTE METOAOM KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS
Hroro 8 30 %

4.4. Copepxanue NpaKTHYECKUX 3aHATHH

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIaHOM

4.5. CopeprxaHue caMOCTOATEIbHONH padOTHI CTY/ICHTOB

4.5.1. Buabl caMocTosITeIbHON PadoThl 00y4aroIuXxcs

KomnuectBo yacos

Bunsl camoctosiTensHON paboThl 00yHaroImuXCs ounast dopma | 3aounas Gop-
00y4eHus Ma 00ydeHUs
BrinonHenue KOHTPOJIbHOW PaboTHI - 65
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aILIUTE JTaOOPaTOPHBIX 20 20
pabor
CaMocCTOsITENIbHOE U3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 33 50
IToaroroBka K MPOMEXYTOYHOM aTTECTAUH 20 20
Hroro: 73 155
4.5.2. Conep:xkaHue caMoOCTOATEIbHON padoThl 00y4alomuxcst
No KonuuecTBo yacoB
0 /II HanmMeHOBaHME M3yd4aeMbIX TEM UM BOIIPOCOB ouHas opMa |3a04yHas popma
oOyJeHus o0yJeHus
IloHsATHA M 3aKOHBI CTEXHOMETPHU. XUMUYECKUNA >KBHUBA-
JIeHT, (aKTOp IKBUBAJIEHTHOCTH, MOJISIpHAsl Macca SKBUBAJICH-
1 | Ta. 3aKOHBI: COXpPAaHEHUS MAcCChl U SHEPTUU; KPaTHBIX OTHO- 4 13
IIEHHI; TOCTOSHCTBO COCTaBa; ABOrapo, MPOCThIX 00bEMHBIX
OTHOIIEHUH.
2 | CkopoCTh M JHEpPreTHKa XMMUYeCKUX peakuuil. Karanus u 4 14
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dbepmentrl. [lpuMeHeHne W 3HAYECHHUE SHEPreTUKU XUMHUYE-
ckux peakuuii. [Iporno3upoBanve HanpaBICHUs pEAKIIUH.

PacrBopsl. Buael pactBopos. [Ipupona MONEKyIIApHBIX CUT B
pactBopax. OuekTposutsl. Kpucramioruapatel. [Ipoussene-
HUE pacTBOpUMOCTH. Bonma kak cnalbiii 31ekTponut. Bomo-
POAHBIN ¥ TUAPOKCWIBHBIN MOKa3aTean pacTBOPOB. | naponus
coieid. Tumbl Tuaponn3a. 3HaUeHUE PACTBOPOB CIAOBIX 3IIEK-
TPOJIUTOB B XMMMHU, OUOJIOTHH U T€OXUMHUH.

14

Crpoenne aroma, nepuoanydeckuii 3axkon JI.1. Mengesee-
Ba. CBA3b PACIPOCTPAHCHHOCTH XUMHUYECKUX JJIEMEHTOB C MX
IIOJIOKEHUEM B IEPUOJUYECKON CUCTEME, MAaKpO- U MHUKPO-
3JIeMEeHThl TUIbl TMOPUAN3ALUMN aTOMHBIX OpOuTaneil u reo-
MCTPUSA MOJICKYJI.

14

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPeaKUMu. OKBHUBa-
JICHTBI OKHMCIIUTCIIA U BOCCTAHOBUTCIIA. PO.HB OKHUCIIUTCIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJIC M CEITLCKOM XO3Si-
CTBE.

14

KommniiekcHble coequHeHMsl. J[OHOpHO-aKIENTOPHOE B3au-
MOZEUCTBUE MOJIEKYJl. POJIb KOMIIIIEKCOB B IIPUPOJE U TEXHU-
ke. [Ipupona XxUMUYECKOW CBSI3M B KOMIUIEKCAX M CBOWMCTBA
KOMIUJIEKCHBIX COCIMHEHUN.

14

Xumus s-3jieMeHTOB. Hartpuil m kKaimii KaKk KOMIIOHEHTBI
MOYBBI ¥ TIOUYBEHHBIX pacTBOPOB. Kanuii kak 371eMEHT MUTaAHUS
pactenuii. Kamuiineie ymoOpenus. KpyroBopoTsl HaTpus u
Kalus B npupoae. Marauil u KajablLMi B KUBOW KieTke. Mar-
HUM W KaJdbIIMM KaK IUTaTelIbHBIE KOMIIOHCHTHI ITouB. Mx
HOHOOOMEHHOE IOBEACHUE B MIOYBAX.

12

Xumus p-3jieMeHToB. KpeMHe3eM, CHIIMKAThl U alTFOMOCHIIU-
KaThl KaKk TIOYBOOOpa3yromre MuHepalsl. 3HaueHue (ocdopa
Kak 3yieMeHTa nmutanus. OcCOOEHHOCTH XJIopa Kak OMOTEHHOTO
anemeHTa. OTop Kak OMOIOTUYECKU HEOOXOIUMBIA dJIEMEHT U
KaK JIEMEHT — 3arps3HUTENb OKPY)KAIOIIEH CPEIbI.

12

Xumus d-ajemenToB. OnpeneneHue MOHATHI «IIePEeXOIHbIE
JJIEMEHTEI», d-3mementnl, f-smementsl. Poab coemguHeHUi
XpoMa, MOJTHO IeHa, MapraHila, Jkejie3a, HUKENsA, MEAN U IMHKA
B JKH3HEACATCIbHOCTH YEIO0BEKAa M JKUBOTHBIX; TOKCUYHOCTH
COCIMHEHUH KaJMUs U PTYTH. TOKCHYHOCTh COCIMHECHHUM Kaj-
MU U PTYTH.

12

10

OcHOBHBIC MOHATHA METPOJOIMH XHMHYECKOI0 aHAJIN3a.
TouHoCcTh aHanmuTHMyeckux onpeneneHuid. I[loxasarenu mpa-
BUJIBHOCTH M IPELU3UOHHOCTH M CHOCOOBI MX TMOBBIIICHMS.
AOCONIOTHBIE U OTHOCUTENIbHBIE OUIMOKH, MX HCTOUYHUKU H
METO/Ibl BBIYHUCIICHHUS.

12

11

Teopus unaukaropos. VMHTepBan nepexona OKpacku WHIM-
katopa. Beibop pH unanKkaTopa /sl yCTaHOBICHUST KOHEYHOM
TOYKH TUTPOBaHHUSA. METalJIOXpOMHBIE MHIUKATOPBI U TPeOo-
BaHMS K HUM. MHAMKATOpHI, MIpUMEHsSEMBbIE B OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX METOJAX: CHEIU(PUYECKHE U OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE.

12

12

I'paBumerpuueckuii anaau3. IlocienoBarenbHOCTh oOnepa-
WA ¥ TpueMbl 00pabOTKH OCAJKOB, MPOMBIBAHHWE OCAJIKOB,
BBIOOP MPOMBIBHOM KXUAKOCTH, (PMIIBTPOBAHHUE, BapUAHTHI U
TeXHHKA OTUX OIepanuid. BeICylmMBaHWe W B3BEIIMBAHHUE
ocagkoB. TexHUKa B3BCIIMBAHHUS.

12

14




| Horo: | 73 | 155

S. Y4ueOHO-MeTOoAHYeCKOe o0ecnedeHne CAaMOCTOATEIbLHOM padoThl 00y4aroImXxcst
M0 AMCHMILINHE

YyebHO-MeTonuueckue pazpaboTku umerorcs B Hayunoit 6ubmmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Xumusi HeopraHuWYecKas U aHaJUTUYeCKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE Ui CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. [lokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Uuctu-
TYT arposkojioruu .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMHS HEOpPraHUYECKas M aHaJUTU4YecKas [DJIEKTPOHHBIM pecypc]| : METOAMYECKHE YKazaHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOThI ISl CTYACHTOB arpOHOMHYECKOTO (haKyIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpuxoBa ; HOxHoO-
VYpansckuii 'AY, Uacturyt arposkonorun .— Muacckoe: FOxno-Ypanbckuit TAY, 2020 .— 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 O1LIEHOYHBIX CPEICTB J1JIsl MPOBEIEHUsI MPOMEKYTOUHOM aTTecTaAlMU 00YYAKIIHUXCS 10
JUCIUILIHHE

JInst ycTaHOBJICHHUSI COOTBETCTBHS YPOBHS MOATOTOBKH oOydaromuxcst TpedoBanusim @I'OC BO
pa3paboTad (QOHJ OLIEHOYHBIX CPEIACTB AJISI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOBEACHHS IPOME-
KYTOUHOM arTecTalu oOydarommxcs nmo aucuuruinHe. MoHA ONEHOYHBIX CPEACTB MPEACTaBIEH B
[Ipunoxxexnuu.

7. OCHOBHAS U JOMOJHUTEJbHAS Y4eOHasl JIMTEepaTypa, HeoOXoAuMas 1Jisi 0CBOEHMSI
AMCUMUILINHBI

OcHOBHas 1 IOTIOJTHUTENBbHAS yaeOHas uTeparypa uMeercss B HaydHoit 6mGimoTrexe 1 31eKTpoH-
HOM nH(popMannoHHo-oopazosarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1. bop3oga, JI. JI. OcHoBbl 0611e# xumuu : yaedHoe 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. — Pexkum gocryna:
https://e.lanbook.com/book/211691

2. Bepmmnun, B. U. Ananutnueckas xumus : yueOHUK Uit By30B / B. W. Bepmmnuun, U. B. Biaco-
Ba, M. A. Hukudoposa. — 4-e¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN
978-5-8114-9166-7. — TekcT : 3nMeKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHasl cucTeMa. —
Pexxum moctyma: https://e.Jlanbook.com/book/187750

3. Eropos, B. B. Heoprannueckas u aHaquTHYEeCKass XUMUs. AHAIUTHYECKass XUMHUs : yaeOHuK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — Tekcrt : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOINOTEUHAS CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

4. Capraes, [1. M. Heoprauuueckas xumus : yuebnoe nocodue / I1. M. Capraes. — 2-e u3n., ucop. u
nomn. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIA //  JlaHb  :  DJEKTPOHHO-OMOJMOTEYHass  cucTemMa. —  PexuM  jJocryna:
https://e.lanbook.com/book/213263

JlonmonHUTEIbHAS:

1. Bacunesckas, E. U. Heopranuueckas xumus : yaeOHoe mocobue : [16+] / E. U. BacuneBckas,
O. U. Ceuxo, T. JI. llleBoBa. — Muuck : PUIIO, 2019. — 247 c. : ui., Tadi., cxeM. — Pexxum 1o-
ctymna: no noanucke. Pexxum nocrtymna: https://biblioclub.ru/index.php?page=book&id=600065
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AHanmuTHUecKas XHMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. 'ony6esa, U. B. Tumomtyk [u ap.] ; KemMepoBckuii rocy1apcTBEHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuii rocynapctBennbiii yuuepcurer, 2020. — 175 c. : .,
Tab1., cxeM. Pexxum goctyna:: https://biblioclub.ru/index.php?page=book&id=684859

Pemenue 3amad mo aHanmuTHUecKoW XMMHH : ydeOHoe mocobme : [16+] / I'. H. lllpaiiOmaHn,
IT1. 1. Xanduna, O. H. bynrakosa, H. B. IBanoBa ; nox pexa. I'. H. Illpaiidbman ; KemepoBckuit
TrOCyJapCTBEHHBIM YHHUBEPCUTET. — 3-€ u3., nmepepad u jom. — KemepoBo : KemepoBckuii rocy-
JTapCTBeHHBIM  yHmBepcuter, 2015. - 208 «c. :  T1abm. Pexum  gocryma:
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 Tocy1apCTBEHHBI TEXHHUYECKUN YHUBEPCH-
teT. — HoBocuOupck : HoBocuOGupckuii rocyjapcTBEHHBIN TeXHHUECKUI yHUuBepcuTet, 2016. — 76
c. : Tabm., rpad. Pexxum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH(p)OpMALIMOHHO-TEJIEKOMMYHHKALMOHHOI ceTH «AHTepHeT», Heo0X0AMMBbIE 11

OCBOCHHUSA JUCIHUIIJINHBI

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

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

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

9. MeToauveckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

YueOHO-MeTOAMYECKHE pa3paboTku MMeroTcss B HayuHoit OMOnIMOTEKE M AJIEKTPOHHOW WH-

dbopmarmornHo-oopazoBarensHoit cpene PI'BOY BO H0xHO-Ypanbckuit [AY.

1.

2.

3.

4.

XuMHUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIM pecypc] : METOIMYECKHE YKa3aHUS
JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYIASCHTOB arpOHOMUYECKOoro ¢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. — [Joctyn U3 JOKaJb-
Hout cet UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XvMUs HEOPTaHUYECKasi ¥ aHATUTHYECKAs | METOJMYECKUE YKa3aHUs K TaOOpaTOPHBIM 3aHSITH-
M MO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00ydaromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponoudBoBesieHre, ArpoHomusi, CagoBoJCcTBO, TeXHOIOTHs MPOU3BOACTBA U
nepepaboTKH CENbCKOX03sHCTBeHHON mpoayknuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; lOxno-Ypanbckuit I'AY, Uncturyr arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

XuMUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUS
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKyIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHO-
VYpansckuii 'AY, UacturyT arposkonoruu .Muacckoe: FOxHo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokanbHO# cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XuMusl HeopraHu4eckas 1 aHaJIUTHYeCKasl [DJIEKTPOHHBIN pecypc]: METOIMYECKUE yKa3aHUs K
71a00paTOPHBIM 3aHATHUAM IO JUCHMIUIMHE IJI1 00YyYaroIIUXCs arpOHOMHUYECKOro (QaxyibTeTra
(3aounas popma oOyuenus) / coct. : A.H. [lokarunosa, T. A. [1anosa, E. C. [Tectpukosa ; FOx-
Ho-Ypansckuii ['AY, UactutyTt arposkonoruu . Muacckoe: FOxxnHo-Ypansckuii 'AY, 2020 .27
c. Hoctyn u3 nokansnoit cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf
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10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble PHU 0CYLeCTBIeHUH
00pa3oBaTeIbLHOIO Mpolecca Mo JMCIHUIJINHE, BKIKYasi epedeHb POrpaMMHOro odecriedeHus1 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:

- [IpodeccronanpHbie cipaBoYHBbIE cUCTEMBI TexakcmnepT http://www.cntd.ru/;

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

1. Omnepanuonnascucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIutieaznonnsiit jorosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Oducnbrit naker npusnoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunen3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security ans OwusHeca, JluneH3uonHblii goroBop No
64/44/9A/22 ot 13.10.2022

11. MaTepuajbHO-TeXHUYecKas 6a3a, Heo0OXoAUMAs AJIsl OCYIIeCTBIEHHsI 00Pa30BaTEJIbLHOI0
npoiuecca no JUCHUIINHE

Y4yeOHble ayIuTOPUM JJISl NPOBEAEHUsS] 3aHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMOoii, OCHA-
IEHHBIE 000PYI0BAaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4YeHH sl
1. YueOHast ayauTopus Ijs MPOBEACHUS 3aHSITUN JIEKIIMOHHOTO THUIIA, OCHAIICHHAs MYJbTHUMe-
IUHHBIM 000pyI0BaHNEM (KOMIBIOTEp U BUAeONpoekTop) — 217, 202.
2. YueOHas ayauTOpHUs ISl IPOBEICHUS MPAKTUYCCKUX 3aHATHH, 3aHATHA CEMHHAPCKOTO THIIA,
BBITIOJTHEHUSI KyPCOBBIX padOT, TPYIIOBBIX U HHIUBUIYATbHBIX KOHCYJIBTALUN, TEKYIIETO KOHTPOJIS U
MMPOMEXKYTOYHON aTTECTAIlUU — JIabopaTtopust Xumuu — 314,

ITomemenns 1Jis1 caMOCTOATEILHOM PadoThI 00y4YaIOIMXCS
1. [Tomernenust AJ1s1 CaMOCTOSITENIBHOM paboThl oOyuatromuxcs — ayautopust Ne 111a, ocHa-
LIEHHAs KOMIIBIOTEPHON TEXHUKOMU € MOJAKIIOYEHNEM K ceTU «IHTEepHET».

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 Cymunsabiit mkad CHOJI 58/350.
6 BoiTsokabIe mKadb (2 mT.)
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 IPOBEICHUS IPOMEKYTOYHON aTTECTALUN
00yJaroImxcst
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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—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH

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 TSl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;

CTaHJApPTHBIX 3a/1a4
B o0jactu arpoHo-
MHUH C TIPUMEHEHU-
eM uH(pOpMAIHOH-
HO-
KOMMYHHUKAIHOH-
HBIX TEXHOJIOTHM

OCHOBHbBIE XUMUYE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTAaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
n3poacTee (b1.0.38 -
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
(b1.0.38 -V.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-
mn3a (b1.0.38
-H.1)

- YCTHBIM OT-
BET.

- TECTUPOBaHUE
-KOHTPOJIbHAS
paborta

[TpomexyTou-
Has  arTecra-
s

- 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 3ajJa4 B 00JIACTH arpOHOMHH C IPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH

[Tokazarenun Kpurepnu u mikaia onieHUBaHUs PE3yIbTaTOB O0yUEHUS O AUCIUILTHHE

Z’q‘ii‘;ﬁi‘;{yyé’f Hemocrarounslii JlocTaTOYHBIH Cpennuii Bricokwuit
wiste 3YH) YPOBCHB YPOBEHB YPOBCHB YPOBEHB

b1.0.38 - 3.1 OO6yuatommiicss He | OO0yyarommiics OO0yuarommiicst OO6yuarommiics

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

IIPUMEHEHHUE HEKO-
TOPBIX HEOpraHUYe-
CKHUX BCIICCTB B

ci1abo 3HaeT MEeXIy
CTPOEHUEM BEIIECTB
H UX XUMHYCCKHUMH
CBOICTBaMU; oc-
HOBHBIE  XHMHYeE-
CKHE 3aKOHBLI U IIO-
HATHUS;  TPaKTHYe-
CKO€ TMPUMEHEHUE
HEKOTOPBIX HEOpra-
HHUYECKUX BEICCTB
B CEIbCKOX03STH-

3HAET CBSI3b MEXKIY
CTPOEHUEM BEIIECTB
A UX XUMHYESCKHUMH
CBOMCTBaMU,; oc-
HOBHBIC  XHUMHYeE-
CKHE 3aKOHBI H IIO-
HATUS;  MpaKTHYe-
CKO€ TNPUMEHEHHE
HEKOTOPBIX HEopra-
HUYECKUX BEIICCTB
B CEIBCKOX 031~

3HAET CBSI3b MEXIY
CTPOEHUEM BEUIECTB
H UX XUMHYCCKHUMH
CBOICTBaMU; oc-
HOBHBIE  XHMHYeE-
CKHE 3aKOHBI W IIO-
HATHUS;  TPaKTHYe-
CKO€ MPUMEHEHHUE
HEKOTOPBIX HEOpra-
HHUYECKUX BEIICCTB
B CEIBbCKOX03SH-




CEJIbCKOX 03511~ CTBEHHOM  IIPOU3- | CTBEHHOM  IIPOU3- | CTBEHHOM  IIpOM3-
CTBEHHOM  IIPOU3- | BOJICTBE BOJCTBE C HE3Ha- | BOACTBeC  Tpelye-
BOJICTBE YUTEIbHBIMU Mot CTEIEHbIO
omMOKaMd W  OT- | MOJIHOTHl M TOYHO-
JIENBHBIMU  TIpo0e- | cTh
JamMu
51.0.38 OOyuatonuiicas He | O0yqaromuiics OO0yuarouiics OOyuaronuiics
v.1 yMeeT  caMocTosi- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEEeT  CaMOCTOs-
TETBHO paboTaTh C | CTOSATEIBLHO pabo- | TEMbHO paboTaTh C | TENBHO paboOTaTh C
yueOHOIl W cmopa- | TaTh ¢ y4eOHOW U | ydeOHOM U cmpa- | yueOHOH U  cmpa-
BOYHOW JIUTEpaATy- | CIPAaBOYHOW JIMTE- | BOUHOW JIUTEpATy- | BOUYHOM JIUTEpaATy-
pOM; HCIIOJNIB30BaTh | paTypoOi; MCIOJb- | pOM; HCIIOIb30BaTh | pOM; HCIIOJIb30BaTh
CBOMCTBA XUMHYE- | 30BATH CBOMCTBA | CBOMCTBA XUMHYE- | CBOMCTBA XHUMHYE-
CKHX BEILECTB B JIa- | XUMUYECKUX BE- | CKMX BEILECTB C HE- | CKUX BEIIECTB B Ja-
OOpaTOpHOW W TPO- | MECTB B Jabopa- | 3HAYUTEITbHBIMHU OopaTOpHOW W TIPO-
U3BOJCTBEHHOMN TOPHOM W TIPOU3- | 3aTPYAHEHUSMH B | U3BOJCTBEHHON
MIPaKTUKE C MpHUMe- | BOACTBEHHON Mpak- | JTabOpaTopHOM U | MPaKTUKE C MpUMe-
HeHHueM WH(]OpMa- | THKE C MPUMEHEHU- | MPOU3BOJCTBEHHON | HEHHMEeM WH(pOpMa-
LIUOHHO- eM HMHPOPMAIMOH- | IPAKTUKE C MpHUMe- | HIHOHHO-
KOMMYHHUKAIMOH- HO- HEeHUeM uH(OpMa- | KOMMYHHUKAIIUOH-
HBIX TEXHOJIOTH KOMMYHHKAI[MOH- [IUOHHO- HBIX TEXHOJIOTHI
HBIX TEXHOJIOTHI KOMMYHUKAI[MOH-
HBIX TEXHOJIOTUH
51.0.38 OOyuatomuiicas He | O0yqaromuiics OO0yuarouuiics OOyuaronuiics
H.1 BJaJIe€T COBPEMEH- | c1abo BIaJIeeT Co- | BIAZCET COBPEMEH- | CBOOOJHO BiaJeeT
HOW  XUMHYECKOH | BpEMEHHOM XHMHU- | HOM ~ XUMHYECKOH | COBpEMEHHOU  XU-

TEPMHUHOJIOTUEN B
0o0JlacTH HEopraHu-
YeCKOM XHMHH, OC-
HOBHBIMU HaBBIKa-
MU oOpaiieHus c
1a00paTOPHBIM

o0opynoBaHueM U
MOCYA0I; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX METOJ0B
dHa/JInu3a

YECKON TEPMHUHOJIO-
rueil B 06macTu He-
OpPraHH4eCKOM XH-
MUH,  OCHOBHBIMU
HaBBIKaMU oOparie-
HUS ¢ JabopaTtop-
HBIM 00OpYyJIOBaHU-
€M M TIOCY/Oi; 3Ha-
HUSIMU TIO TE€OPETH-
YeCcKUM  OCHOBaM
COBPEMEHHBIX Me-
TO/IOB aHAJIN3a

TEPMHUHOJIOTUEH B
00JlacTH HEopraHu-
YeCKOM XHUMHH, OC-
HOBHBIMU HaBBIKa-
MH oOpaleHus c
1a00paTOPHBIM
o0opynoBaHueM U
MOCY/I01; 3HAHUSAMU
0 TEOPETHUYECKUM
OCHOBaM coBpe-
MEHHBIX  METO/IOB
aHaimza ¢ HeOOJb-
MIAMH  3aTPYJHEHH-
MU

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

obopymoBaHueM |
MOCYAO0U; 3HAHUAMU
M0 TEOPETHYCCKUM

OCHOBaM COBpe-
MEHHBIX  METOJIOB
aHan3a

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHM, YMeHHUIi, HABLIKOB U (MJIH) ONBITA AeITeIbHOCTH cPOPMUPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TumnoBble KOHTPOJILHBIE 3aJIaHUsI U MaTEepUabl, HEOOXOIUMBIC ISl OIICHKW 3HAHWUH, YMEHUN U
HABBIKOB, XapaKTepU3YIOMUX O0a30BbI dTanm (OpPMUPOBaHUS KOMIETCHIIMA B MPOILECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1. Xumusi HeopraHuWYecKas U aHaJUTUYeCKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs

JUTSI CAaMOCTOSITEIFHOM PaOOTHI MO NUCIHUIUIMHE TSI CTYICHTOB arpOHOMUYECKOTO (akyabTera /

coct. : A.H. [lokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-

TYT arposkojioruu .— 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 yYKa3aHMs K JIa0OpaTOPHBIM 3aHSITH-

SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHust) [ 00yJaromuXCs M0 HAMPABICHUSM MTOATOTOB-
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3.

4,

KH: ArpoXuMus U arpornouBoBeieHre, ArpoHomusi, CagoBoJcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03sMCTBeHHON npoayknuu] / coct.: [TokarumoBa A. H., Tlectpuxona E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyr arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

XUMHUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIN pecypc] : METOIMYECKHUE YKa3aHUS
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKyiIbTeTa (3a09Has
dbopma oOyuenmsi) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpuxoBa ; HOxHoO-
Vpansckuii 'AY, Uactutyt arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cet MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XUMUS HEOpPraHMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYYaIOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [Tokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkonoruu . Muacckoe: HOxno-Ypansckuit I'AY, 2020 .27
c. Jocryn u3 nokansHoi cetrt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepuabl, ONpeaesiioliue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSTeIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH KOMIIETEHIIUIA

B nanHOM pazjene MeTOAMYECKHE MaTepHaIbl, ONMPECISIIONINE MPOLEIyphl OLICHUBAHUS 3HA-

HUM, YMEHUM, HABBIKOB M(MJIM) OMbITA AEATEIBHOCTH, IO AUCIUIUIMHE «XUMUsI HEOPraHM4ecKasi 1 aHa-
JINTUYECKAS», TIPUBEJICHBI MPUMEHUTEIIPHO K KAKJAOMY M3 HCHOJIB3YEMBIX BHUJIOB TEKYIIETO KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOYHON aTTECTAllUN O0YJarOIIUXCSl.

4.1. OueHoyHble cpeacTBA 15 IPOBeeHNs TEKYLero KOHTPOJIsA, B TOM 4Hcjie B mpolecce

HpaKTI/I‘IeCKOﬁ MOATr0TOBKH

4.1.1. OuennBaHue 0TUYETA 1O J1A0OPATOPHOIi padoTe
Otuer no 1abopaTopHOU paboTe UCMONB3YETCs NSl OIEHKH KauyecTBa OCBOCHHS 00yJaromuMCs

OCHOBHOM TTpo(pecCHOHAIbHON 00pa30BaTeIbLHOM MPOTPAMMBI 110 OTJAEIBHBIM TeMaM AUCIUIUTHHBL Co-
nep:kanue u Gpopma oTdera mo J1abopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKA3aHUAX K Jia-
o6opatopubiM padotam (1. 3 ®OC). ConeprkaHue 0TYETa M KPUTEPUH OIICHKH oT4eTa (TadJI.) TOBOASTCS
710 CBeJIeHHs 00y4JaloLINXCsl B HaYase 3aHsTHH.

Ne O1neHOYHBIE CPEICTBA Kon n naumenoBanue
TunoBbie KOHTPONILHBIC 3a/1aHUS U (M) UHBIE MaTepHAaIIbl, HE00XO0- WHJIUKAaTOpa KOMIIe-
JTUMBbIE JIJIs1 OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMbITA JIEs- TEHIIUU
TETHHOCTH, XapaKTEPU3YIONIUX C(HOPMHUPOBAHHOCTH KOMIIETCHIIUIB
MPOIECCE OCBOCHUS TUCIUIUIMHBI
1. 1. Yto Ha3bIBaeTcs KOMILIEKCOM? WJI-1omnx-1
2. ChopmynupyiTe MOHATHE OKUCITUTEIS. Hcnonb3yeT oCHOB-
3. ChopmynupyiiTe MOHATHE BOCCTAHOBUTETIS. HBIC 3aKOHEBI €CTE-
4. IlpuBeauTe mpuMeEpbl MEKMOJIEKYJISIPHBIX U BHYTPUMOJICKYJISIPHBIX | CTBEHHOHAYYHBIX
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA. JTUCLUTUIUH JJIs pe-
5. Yto Takoe nuraga? LIEHUS CTAaHJAPTHBIX
6. UTo Ha3bLIBAIOT KOHCTAHTON HECTOMKOCTH KOMILIEKca? 3a/1a4 B B 00J1aCTH
7. UT0 Takoe MeTOJ IEKTPOHHOTO Oananca? arpOHOMMHU C TIPUMeE-
8. @akTOpHI BIUSIOUIME HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHS ? HEHUEM HH(OpMAIIH-
9. [IpyHUIMN TUTPUMETPUUYECKOTO aHATU3A. OHHO-
10. I[IpuHUUIT TPAaBUMETPUUECKOTO ONPEACIICHHUS. KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHI

OTYeT OLEHWBAETCS MO YCMOTPEHHUIO TPETOaBaTeNsl OIEHKONW «OTIUYHO», «XOPOIIO0», «YI0-

BJIETBOPUTEIIBHO», «HEYJIOBIETBOPUTEILHO» HIIM OLIEHKOM «3a4T€HO», «HE 3a4TeHO». OLeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpUTEPUSIM, YCTAHOBIECHHBIM JIJIS
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MOJIOKUTETBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHHO»). OIleHKa 00BsBIsETCS 00Y-
YaroLeMycsi HEIIOCPEACTBEHHO TOCIIE CIaYl OTYETa.

HIkanaa

Kpurepun oneHuBanusi

OlLeHKa «3a4TEHO»

- - U3JIOXKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

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

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SBJICHUS U MPOLECCHI;

- YMEHHE NMPOBOJIUTH OMBITHI U MHCATh YPABHEHUS PEAKIIHA.

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

O1eHKa «HE 3aYTEHO»

HBIE 3aJa4HU;

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

4.1.2. TectrupoBanue

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

OrneHoYHBIE CpeACTBA

KO,Z[ 1 HAMMCHOBAHUEC

Ne Tumnossie KOHTPOJIBHBIC 3aJIaHUSA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ JJIsL MHIHKATOPA
n/n OLICHKH 3HaHHﬁ, yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XapaKTCPU3y- KOMHCTCHLIPI/II/I
OIMUX C(i)OpMI/IPOBaHHOCTI: KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIINHBI
1. 1. Kakue snekTpoHHBIE KOH(MUTypalluu B aTome peanu3zoBaTh HEBO3- | M]I-1omk-1

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

a)l,2,3,6;

0)2,3,4,5;

B) 1,2, 4,6;

r)3,4,5,6.

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyMIl YCUIUBAKOTCS:

a) cieBa HAIpaBo U B IPYIIIAX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIAax CHU3Y B BEpX;

B) CIIpaBa HaJIEBO U B TPYMIAX CBEPXY BHU3;

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

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

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

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

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

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

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

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

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCIUIUIAH JJIS pe-
IICHHSI CTaHJAPTHBIX
3a7a4 B B 00J1aCTH
arpoOHOMUHU C IPUMe-
HEHHEM MH(pOpMaIIH-
OHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJOTUHN
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I') YACJIOM OOIIUX AJNEKTPOHHBIX Tap.

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

a) MO/ CJI0EM PAaCTUTEIHHOTO Macia;

B) TIOJ] CJIOEM 3TUJIOBOTO CIIUPTA;

0) Mo cioeM Ba3eIMHOBOIO Macla;

r) B atMoc(epe aproHa.

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

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

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

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

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

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

a) 34;

0) 30;

B) 26;

r) 28.

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

a) ammodoc;

B) KaJIMMHAs CEIUTPA;

0) kapbammI;

I') aMMHa4Has CEeIuTpa

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

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

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

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

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanmii, KpeMHH#, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATpUH, aTIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJIeli ruApOKCcHIA KalTusl HEOOXOMMO B35Th, I IPUTO-
ToByieHUs 3 1 7 M pacTBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

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

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

Wixara (%o apesnrn oToeron)
Ouenka 5 (OTIUYHO) 90-100
Ouenka 4 (xopo1io) 70-89
Onuenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
OreHka 2 (Hey10OBIETBOPUTEIHHO) Menee 50

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

4.1.3. YcTHBIN OTBET

VY CTHBIN OTBET MPOBOIUTCS JIJIs1 KOHTPOJISL YCBOEGHHUS CTYJIEHTOM 00pa3oBaTeIbHONU MPOrpaMMBI 110
pazaenaM JUCHHILTMHBI, OPTaHU3yeTCs KaK ydeOHOe 3aHSATHE B BUJAE COOECeIOBaHUS MPENOIaBATENs C
oOyuatomumucs. Bompoce! Kk 3aHATHIO U3JI0KEHBI B: XUMUS HEOpraHUYecKas U aHAIUTUYEeCKas : MEeTO-
IUYECKHe YKa3aHHs K JTaOOpaTOpPHBIM 3aHITHSIM MO JUCHUILUIMHE (ouHas (opma oOydeHwus) [t o0y-
YaIOLUXCS [0 HANpaBJIEHUAM MOJATOTOBKU: ATpOXHMMHMS M arporno4yBoBefeHue, Arponomus, CagoBoj-
CTBO, TeXHOJOTHUsI 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  nokameHOM  cetu  UAD:
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 Kpurepun oneHuBanusi

- CTYJICHT TIOJTHO YCBOWJI YUEOHBIM MaTepHa,

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

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

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

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYUBOCTH KOMIIETCHIIUH,
YMEHHI U HaBBIKOB;

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

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- 0OHapyY)KEHO HE3HAHWE WJIM HEMTOHMMaHUe OOJbIeH, WM Hanbosiee BaKHOM
9acTH y4eOHOro Marepuaia;

O1eHKa «HE 3a4T€HO» | - JIOMYIIEHBI OIIUOKH B OMPEICIICHHH MOHSTUH, IPH HCIIOIH30BAHUU TEPMH-
HOJIOTUH, KOTOPBIE HE MCIPABJICHBI MOCIIE HECKOJIBKUX HABOJSIINX BOIIPOCOB;
- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHMS,
YMEHWUsI U HaBBIKU.
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4.1.4. KonTpoJsbHasi padoTa

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

KonTponpHas paboTa olleHMBAaeTCS KaK «3a4T€HO» UM «HE 3auTeHO». KpUTepuu OIEHKH KOH-
TPOJIbHOU paboTHhI (Tab.) JOBOJSATCS A0 CBEACHHUS CTYJIECHTOB Ha YCTAaHOBOUYHOM Jeknuu. Coaepikanue,
MOPSIOK BBHITIOMHEHHS U TPpeOOBaHUS K OQOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi 1 aHaJIUTHYeCKasl [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl JJIsl BHIOJHEHUS
KOHTPOJIbHOM paboThl JUIs CTYACHTOB arpOHOMHMYECKOro (akynabTera (3ao4Has ¢gopma oOydeHus) /
coct. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpukosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skoJsiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2020 .— 42 c. — JJoctyn u3 nokanbHON cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OneHka oOBSABISAETCS CTYIEHTY MOCIE MPOBEPKU KOHTPOIHHON pabOTHI.

[lIxana Kpurepuu onenuBanus

- CTY/ICHT TIOJTHO YCBOWJI Y4eOHBII MaTepuan;

- IPOSIBJISIET HaBBIKM aHaAIM3a, 0000IEeHHS, KpUTHUECKOTO OCMBICICHUS 1
BOCIIpUSITHSI HH(POPMALINH;

- Marepual W3JI0)KEH I'PaMOTHO, B COOTBETCTBUM C 3aJaHHEM, TOUHO HC-
MOJIB3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETHUUECKHUE IMOJIOKEHUS KOH-
KPETHBIMU MIPUMEPAMHU, IPUMEHSTH UX B HOBOW CUTYAIIWH;

- TIPOJIEMOHCTPUPOBaHa CPOPMHUPOBAHHOCTh U YCTOMUMBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;

- MOTYyT OBITh JOMYILEHbI OJHA-/IBE€ HETOYHOCTH MPU OCBEUICHUH BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHuUs K 0(hOpPMIICHHIO PAaOOTHI COOTIONCHBI.

OLeHKa «3a4TEHO»

- HE PacKphITO OCHOBHOE COZIepKaHKie yueOHOro Marepuara;

- 00HaApY)KEHO HE3HAHWE WM HEMOHUMaHUEe OONbIIIeH Wi Hanbosee BakK-
HOM 4acTH y4eOHOro MaTepHuana;

- JIOTYIIEHBI ONIMOKK B ONPEICIICHUH MMOHSATHH, IPH UCTIOIB30BaHUH TEp-
MUHOJIOTHH;

- He COPMHUPOBAHBI KOMITETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HA-
HUS, YMEHUS U HABBIKH;

- TpeboBaHus K 0hopMIIeHHIO PaObOTHI HE COOJIONCHBI.

O1eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUYHON aTTeCTAllNN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM MIIaHOM

4.2.2. IKk3ameHn

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

DK3aMeH M0 AUCUUILIMHE MPOBOJUTCSA B COOTBETCTBUU C PaclMCaHUEM MPOMEKYTOYHON aTTecTa-
LU, B KOTOPOM YKa3bIBAE€TCSI BPEMs €r0 MPOBEJICHUS, HOMEP ayJIUTOPHH, MECTO MPOBEACHUS KOHCYIIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeH/IaX, a TakkKe Ha o(uiu-
aJbHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHUN I MPOMEKYTOUHON aTTECTAIlMU OOYUYaIOIIMXCs yCTaHABIUBAETCs pabo-
4eil mporpaMMoi TUCHUIIINHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBmiio, Jekropamu. C paspenieHus 3aBenyromiero kadeapoit Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH IMpernojiaBarenb Kadeapbl, MPUBICUECHHBIA IS MOMOLIM B MpUeMe
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9K3aMeHa. B ciaywyae OTCyTCTBHS BENYyILEro IpernojaBaTelis K3aMEeH NMPUHUMAETCS IMPENOoJaBaTENIEM,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUe Ha ’K3aMeHe IpernojaBaresei ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
PSDKEHUST PEKTOpa, MPOPEKTOpa M0 y4eOHON M BOCHUTATENbHON paboTe, JUpEeKTopa MHCTUTYTAa HE J0-
IIyCKaeTcs.

Jlig mpoBeieHNs dK3aMeHa BELyIUH MTPETNoJaBaTellb HAKaHyHe M0JIydaeT B IUPEKTOPATe 3a4eT-
HO-3K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAILAETCs B JUPEKTOPAT MOCIE OKOHYAHUSI MEPONPUs-
THA B JICHb IIPOBEICHUS 3a4€Ta WU YTPOM CJIEIYIOILIETO JHS.

Bo Bpems 3k3ameHa 00y4arolyecss MOTyT MOJIb30BaThCs C PA3pelIeHUs BEAYLIEro MpernoaaBa-
TeJsI CIPABOYHON ¥ HOPMATUBHOU JIMTEPATYPOH, IPYTUMHU MOCOOUSIMHU M TEXHUYECKUMH CPEICTBAMHU.

DK3aMeHbI IPOBOASATCA MO0 OMJIeTaM B YCTHOM MJIM IMMCbMEHHOM BHJE, MO0 B BUJE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBIECHHON (hOopMe B COOTBETCTBUH C yTBEp-
KIEHHBIMU KadeIpol SK3aMEHALMOHHBIMM BONPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkutcs 2 TEOPETUUECKUX BOIIPOCa U 3aaya.

DK3aMeHaTOpy NMPeAOCTaBIsAeTCA MPAaBO 3a/1aBaTh BOIPOCH CBEpX OMiieTa, a TakKe MOMHMO TEO-
PETUYECKUX BONPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOJAIINE 3a paMKU IPOHJEHHOIO
MaTepuasa 1o U3y4aeMou JUCHUIUIMHE.

3HaHUs, YMEHHUS W HaBBIKM OOYYAIOIIUXCS ONPENENISIOTCS OLIEHKAMHU «OTIUYHO», «XOPOILIO»,
«YZOBJIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO» W BBICTABIIAIOTCS B 3a4€THO-IK3aMEHALIMOHHYIO Be-
JOMOCTh 00Yydarouierocs B ACHb IK3aMeHa.

ITpu npoBeneHUN yCTHOTO 3K3aMEHA B ayAUTOPUH HE JOJIKHO HAaXOAUThCS Oosiee 6 00ydarommx-
Csl Ha OJIHOTO MpEenoiaBaTesl.

ITpu mpoBeneHUN yCTHOrO 3K3aMeHa OOydaroIMiCs BBIOMpPAET HK3aMEHAllMOHHBIM Ouier B ciy-
YaiiHOM TMOPSKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems 3x3ameHa oOydaromuecss MOT'YT MOJIb30BaThCsS C Pa3pelIeHusl IK3aMeHaTopa Mporpam-
MO JMCUUIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOil, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpEICTBaMH.

Bpems moaroToBku OTBeTa MpU cllauye IK3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBISATh HE MEHEe
40 MuHYT (10 XKEJTaHWUI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.

OOyuaromuiics, UCTBITHIBAIOIIUI 3aTPyJHEHHUS NPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY MM
Ousery, UMeeT MpaBo Ha BEIOOP BTOPOro OMiIeTa C COOTBETCTBYIOIIMM IMPOJIEHUEM BPEMEHH Ha MOJTo-
TOBKY. IIpy OKOHYaTeJIbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Belgaua Tperbero
ousnera He pa3peuraercs.

Ecnu oOyuaromuiicst ssBUJICS HA 9K3aMEH, U, B34B OMJIET, OTKA3aJICA OT NPOXOXKICHUS aTTeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYAOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX Ie-
YaTHBIX U PYKONHUCHBIX MaTepUaIOB, MOOMIIBHBIX T€IE(POHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB M JPYTUX BHJIOB JIUYHOM KOMMYHHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimydae HapymieHust 3Toro TpeOOBaHUS IPENOAaBaTENb
00s513aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLEHKY «HEYIOBJIETBO-
PUTEIIBHO.

BricTaBieHne OLEHOK, OJyYEHHBIX MIPU MOJIBEIECHUU PE3YJIbTATOB IPOMEKYTOUHOM aTTeCTaluy,
B 3a4€THO-’K3aMEHALIMOHHYIO BEJOMOCTb IIPOBOJUTCS B MPUCYTCTBUU caMoro oOyuatomierocs. [Ipemno-
JlaBaTeN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHMSI 3aIIUCEN O
pe3yJsibTaTax MPOMEKYTOYHOM aTTECTAlUU B 3a4€THO-3K3aMEHAMOHHYIO BEJJOMOCTb.

HesiBka Ha sK3aMeH OTMEUYaeTCsl B 3aYETHO-IK3AMEHALMOHHON BEIOMOCTU CIOBAMM «HE SIBUJI-
Cs».

Jnist 00yuarommxcsi, KOTOpble He CMOTJIM C/1aTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTAaHABIIMBACT NIEPUOJ JUKBUIALUHU 33aJ0JDKCHHOCTH. B 3TOT mepnon mpenonaBareny, NPUHUMAaBLINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyayT MpUHUMATH 3310 KeHHOCTU. VH-
(bopmanys o TMKBUAALMY 3a10JKEHHOCTH OTMEYAETCs B HK3aMEHAIIMOHHOM JIUCTE.

27



OOyuaronimMces, MOKa3aBIIMM OTJIUYHBIC U XOPOIINE 3HAHUS B TEYCHHUE CEMECTPA B XOJI€ MOCTO-
STHHOTO TEKYILEro KOHTPOJISl yCIIEBAeMOCTH, MOXKET OBITh MPOCTaBIeHA 3K3aMEHAI[MOHHAS OIEHKa J0-
CpOuHO, T.e. 0e3 caauu sk3ameHa. OIeHKa BBICTABISECTCA B 9K3aMEHAIMOHHBIA JIUCT WIM B 3a4€THO-
9K3aMEHAlMOHHYIO BEIOMOCTb.

WMHuBanuapl U guna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMM 3JJ0POBbSI MOTYT C/aBaTh 3K3aMEHBI B
MEXCECCHOHHBIA TEPUOJ B CPOKU, YCTAHOBIIEHHBIE UHANBUAYAIbHBIM YU€OHBIM IJIaHOM. VHBaNuIbpl U
JMIa C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbs, UMEIOLIUE HAPYIIEHUSI ONIOPHO-ABUTATEIBHOTO all-
rmaparta, JOMYCKAalOTCd Ha AaTTECTALlMOHHBIE MWCHOBITAHUS B  CONPOBOXKJICHHHM  ACCHUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK JAJIsi OCOOBIX CiydaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYIIEeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEXKYTOYHOM aTTecTalluud OO0y4arommxcs IO
OIIOII 6akanaBpuata, crenuanurera U maructparypei» ®I'BOY BO 0xHO-Ypansckuit TAY (FOVYp-
I'AV-11-05-97/04-22 ot 30.08.2022 r.).

Ol1IeHOYHBIE CPEJICTBA

TunoBbie KOHTPOJILHBIC 3a/1aHUs U (MITN) UHBIE MaTepHalibl, HEOOX0 -
MBbI€ ISl OIIEHKU 3HAHUW, YMEHHI, HABBIKOB U (MJIM) OMBITA IEITEIHHO-

Kox u HaumenoBanue
WHJUKATOpa KoMIIe-
TEHI[UHA

CTH, XapaKTEPU3YyIOLNX COPMUPOBAHHOCTH KOMIIETEHIIMIB MpoIiecce
OCBOCHMSI JUCLIUILIMHBI

1. [epuonnuecknii 3axon /.M. Menneneea. CoBpemennas gpopmynupos- | U/I-lonk-1  Mcnons-
Ka 3aKOHA. 3HAaYE€HHE NEPHOANYECKOr0 3aKOHA JUISL XUMUH. 3yeT OCHOBHBIE 3aKO-

2. [ToHsTHE XMMUYECKON TEepMOAMHAMUKHU. TepMOIMHAMHYECKHE CHUCTE- | HBl ~ C€CTECTBCHHOHA-
MEL YYHBIX  JTUCIUILINH

3. TennoBble 3¢ dexTr peakuuid. DHTAIBINUA CUCTEMBL. 3aKoH ['ecca JUId  pEUICHMs CTaH-

JTapTHBIX 3a7a4 B B

4. CBoOognast sneprus ['m66ca kak pyHkmus coctosHus BemecTBa. AG,
00JIacTH  arpOHOMHHU

KAaK IPUYHMHA IPOTEKAHUS CAMOIIPOU3BOJILHOM pPEaKIUil.

C NPUMCHCHHUEM HH-

5. CoBpeMeHHast MOJIEb COCTOSIHUA AJIEKTPOHA B aroMe. KBaHTOBbIE umcC-
¢dbopmaroHHoO-

Ja.

KOMMYHHKAIIMOHHBIX

6. [TpyHUIMIIBI 3aMOJIHEHUSI AJIEKTPOHHBIXOPOUTANEe aromMa B OCHOBHOM -
TEXHOJIOTHIT

cocrosiHuu: npuHuun [laynu, npasuno XyHna, npasuio KieukoBckoro.
DJIEKTPOHHBIE EMKOCTH OpOUTANICH, YPOBHEH M MOTyPOBHEH.

7. Tunel XUMHUYECKUX CBS3EH: KOBAJICHTHAs, MOHHAs, METaJUINYeCcKas, BO-
noponHas. X xapakTepucThKa U CBOMCTBA

8. OnpeneneHre NOHITUS «KOMIUIEKCHBIE cOeTUHEHUs». OCHOBHbBIEC TTOHS-
THUSI KOOPAUHALMOHHOW TEOpUHU. BakHellne THIbl KOMIUIEKCHBIX CO-
€IUHEHUN.

9. OnextponauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.

10. I'maponus coneit. Tunsl rugponusa.

11. [lonarue o ckopocTu XxumMHUecKon peakiuu. OCHOBHBIE (DAaKTOPBI, BIIU-
SIOLIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

12. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW peakuuu oT Temmneparypsl. [Ipen-
CTaBJIeHHE 00 PHEpPruM aKTUBALIMM, YHEPreTUYECKOM Oapbepe W mepe-
XOJIHOM SHEPreTUYECKOM KOMILIEKCE.

13. Kunernueckas konuenuusi paBHoBecusi. Koncranra paBHoBecus. Cme-
IIEHUE PaBHOBECUSA IIPU HM3MEHEHUU KOHLEHTpPALUU, TEMIEPATyphl U
napienus. [Ipunmun Jle-Ilarenbe.

14. OOmast xapakTepucTuka 3jaeMeHToB rpynnsl IA. Bomopon (m3otomsl,
noytydeHue, Gu3nIecKue ¥ XUMHIECKHE CBOMCTRA).

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

16. XUMHAYECKHUE CBOICTBA MICIIOYHBIX MeTAIOB. Kanuii Kak 3JI€eMEHT IIH-
TaHus pacteHuid. Kanuiineie ynoopenus.
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17. Ou3nYecKue U XUMUYIECKIE CBOMCTBA KaubIusl U MarHus. x Guomnoru-
YEeCKOe 3HaUCHUE

18. dusndecKue 1 XUMHIECKUE CBOMCTBA AIIEMEHTapHOTo 0opa.

19. Kucnopoansie coenuuenus 6opa: okcuj, O0OpHas KUCIOTA, MOJIUKHCIIO-
ThI O0pa, UX COJIH

20. Pu3nyecKkue 1 XUMHUYECKUE CBOMCTBA METAJUIMYECKOT0 AJIFOMUHUS.

21. OKcubl U THIPOKCUIBI AIFOMUHUS, Pa3HOOOpas3ne ux cTpoeHusi, amdo-
TEPHOCTh TUX COCAMHEHUN, PEaKIMK X B3aMMHOTO MpPEBpaIleHusl.

22. X¥UMHS HEOPTaHWYECKUX COCIMHEHMM Yriepoja: YIVIEKHUCIOro rasa u
€ro IPOU3BOIHBIX.

23. 3HaYeHUE COEIUHEHUN yTIIepoJa B CEIbCKOM X03siiicTBe. KpyroBopot
yriepoJia B pupojie. IKOJIOTMUECKUE aCIEKThl XUMHUH YIIIEpOJa.

24. XuMmus coefMHEHUH kpeMHus. KpeMHe3eM, CUIIMKaThl U allroMOCHIINKA-
ThI KaK TOYBOOOPA3YIONIE€ MUHEPAJIBL.

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

26. XHUMHS MOJIEKYJISIPHOT'O a30Ta.

27. XUMUS aMMHUAKa U €ro MPOU3BOIHbBIX.

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

29. ®ochop, amnorponHble MoAUUKALUU, (U3HUECKHE U XUMHUYECKUE
CBOMCTBAa MOJIEKYIsIpHOTO ochopa.

30. OptodocdopHas kucioTa u ee conu. 3HaueHue ocdopa Kak dmeMeHTa
nutanus. DocdhopHble y1oOpeHus.

31. ®uznyeckue 1 XMMHUYECKHUE CBOMCTBA KUCI0POa. DKOJIOTHYECKas POIlb
KHCJIOpOJ1a M 030HA aTMOC(hEPHI.

32. CoenuHeHnus cepbl ¢ BoJgoponoM M kucinopoioM. CepHas Kuciora,
cynbdarsl.

33. CepHHUCTBIN Ta3, CepHUCTA KUCIOTa, Cyab(uThl. CEepoBOIOPO U MOJH-
Cynb(aHsbl.

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

35. XI1opoBoAOpO, consiHas kuciora. CoeMHEHUs XJIopa ¢ KUCIOPOJAOM U
UX CBOMCTBA.

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

37. CeMeNCTBO Kelle3a U UX XUMUYECKHE CBOMCTBA.

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

39. Oco0eHHOCTH XMMHH XpOMa; €ro BaKHEWUIIUE COSAMHEHUS (OKCHIIBI,
TUAPOKCUBI, KHCJIOTBI, COJIN).

40. XUMUS MEAU U €€ COeAUHEHUI (OKCUJIBI, THAPOKCHUBI, COJIN).

41. [Ipenmer, 3amaun u 3HaUeHUE aHATUTHYEeCKON xuMuu. Knaccuduxarms
METOJIOB aHAJIN3a. TOYHOCTh AHATMTUYECKUX OMPENACICHUN

42. TeopeTnyecke OCHOBBI AHAIUTUYECKOW XWMHH: 3aKOH JEHCTBYIOLIUX
Macc.T€OpUsl DJIEKTPOJUTHUYECKON TUCCOLMALMU, IPOTOIUTHYECKAS
TEeOopHsl.

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

44. CriocoObl BeIpaXEHHUsI KOHIIEHTPAIIMU PaCTBOPOB: MPOILIEHTHAS, MOJISP-
Hasl, HOpMaJIbHAs, TUTP, MOJISUTbHASI KOHIIEHTPAIUH.

45. OcHOBBI TpaBUMeTpuYecKoro ananuza. CyTh MeTOJa, NPUMEHEHUE,
ycnoBus mpoBeieHns. OcaxaaeMas U TpaBUMeTprueckas GOpMEl.

46. OcHoBBI TUTpUMETpUYECKOro aHanu3a. CyTb, NPUMEHEHHUE, YCIOBHUS
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IpOBENCHMS. PaCTBOPBI B TUTPUMETPUU

47. Knaccudukanus merono tutpumerpun. CyTh KaKIOH TPYIIBI METO-
noB. O6miMe mpruemMbl TATPOBAHUS

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

49. XapakTepucTuKa METO/I0B KOMILLIEKCOHOMETPHH.

50. OCHOBBI OKHCIIUTEIHLHO-BOCCTAHOBUTEIBLHLIX METOIOB aHainm3a. Kiac-
CHU(UKAIHS THX METOJIOB.

51. XapakTepucTuka MEPMAHTAaHATOMETPUHU, HOJOMETPUM U XPOMATOMET-
pun.

52. XapakTepucTUKa METO/I0B OCAXKICHHUSI.

3agaun I DK3aMeHa

0 o
Brruncinuts 3HaueHHE AHE gg AJIS IPOTEKAIOIEH B OpraHu3Me peakiuu

MMPEBpAIICHUA I'NNIFOKO3bI U CACIATh COOTBETCTBYIOIIHUE BHIBOIbI
CeH1206 (x) = 2 CoH50H (k) + 2CO» (1)

TemnepaTypHblii ko3dduLMeHT peakuuu paBeH 2,5. Kak uzmeHurcs ee
CKOPOCTb IIPU OXJIAKICHUM PEAKLIMOHHOM CMECH OT U3MEHEHUS TeMIle-
patypsl oT 50 °C no 30 °C?

Kak n3MeHuTcs: ckopocth xumuueckon peakiuu A(r) + 2B(1) = C(r) +
D(r), npu yBennyeHnn KOHLEHTpauuu Beuiectsa B B 3 paza?

CocraBHTh 3JEKTPOHHBIC (OPMYJIBI U MPEJACTAaBUTh IpapUUIecCKH pas-
MEIICHHUE JICKTPOHOB O KBAHTOBBIM SIYCHKaM JIJIsl YKA3aHHBIX 3JIEMEH-
toB Ga u non S*

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B CXeMe
OKUCTUTENbHO-BOCCTaHOBUTENBHOM peakimu KMnO4 + HBr + HoSO4 =
MnSO4 + HBrO + K>SO4 + HO

MeTtomom anekTpoHHOTO Oananca moadoepute KodhPHUIMEHTH B cxeme
OKHCJIMTENbHO-BOCCTAHOBUTENBHON — peakuuu  KMnOs+  KNO:2 +
H>SO4 = KSO4 + MnSO4 + KNO3 + H,O

PaccunTaiiTe Maccy BOJbI U pacTBOpa C MaCCOBOM JOJIEHM XJIOpHaa Mar-
HUs 20%, KOTOpBIE OTPEOYIOTCS /1JIsl IPUTOTOBJICHUS PAacCTBOPA Maccoi
300 r ¢ maccoBoit goneit MgCl, 4%.

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

PaccunTaiiTe KOJIMYECTBO BEIIECTBA TMPOKCHIA HATPHSI, KOTOPBIN MO-
TpeOyeTcs JUIsl IPUTOTOBJIEHUSI pacTBopa Maccoi 60 T ¢ MaccoBo J0-
siew menouu 15%.

10.

K pactBopy cepHoii kuciotel o0bemomM 250 M (MaccoBast mosst HoSO4
12%, nnotrocts 1,08 r/min) npunuim Boxy maccoi 120 r. PaccuunTaiite
MacCOBYIO JIOJII0 CEPHOM KUCIOThI U3YYEHHOM PAcTBOPE

11.

Cxopocts xumuueckoir peakiuu 2NO(T) + Oz(r) = 2NO»(r) npu KoH-
LHEHTPALUAX pearupyromumx BEILIECTB [NO]=0,3monb/1 u
[02]=0,15momnb/n coctaBmia 1,2-10>monb/n-cex. HaiiTi 3HaYeHHE KOH-
CTaHThI CKOPOCTH PEAKIINH.

12.

Omnpenenute MOJAPHYIO KOHLEHTPALMIO PACTBOpA, MOIYYEHHOTO INPH
pactBopeHuU cynbdaTa HaTpHs Maccoit 42,6r B Boge maccoi 300r, ecnu
IJIOTHOCTB MTOJIYYEHHOr'0 pacTBopa pasHa 1,12r/mi1.

13.

0 o
Brruncnuts 3HaueHHE AHE gg AJIS IPOTEKAIOIIEH B OpraHU3Me peakiiuu

IPEBPALLCHUS [VIFOKO3bI U C/IETAaTh COOTBETCTBYIOIIUE BHIBOIbI
CeH1206 (x) + 6 O2 (r) = 6 H2O (r) + 6CO2 (1)

NJI-1onk-1
Hcnonb3yeT oCHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAY4HBIX
TUCITUTLIAH IS pe-
IIEHUS] CTaHJapTHBIX
3a/1a4 B B 00J1aCTH
arpoOHOMUU C IpUMe-
HEHHEM MH(pOpMAIIH-
OHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJOTUHN
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14.

Oobpa3zer uzBectHska Maccoit 0,51 0OpaboTanu CoNTHONW KUCIOTOH, pH
9TOM BBIICIHIIOCH 75MJ1 YTIIEKHCIOro Ta3a. OnpeneinuTe MacCoOBYIO 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.

Kakune u3 NEPCUUCIICHHBIX BCIICCTB U 3a CU€T KaKMX 3JIEMEHTOB IMposiB-
JISIOT OOBIYHO OKUCIIHMTEILHBIE CBOMCTBA U KaKUe BOCCTAHOBUTEIbHEIE?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHbIE ypaBHEHHUS THAPOJIU3a HUTpaTa
ATIOMUHMS U alleTaTa HaTpus. YKaXKHUTE PEaKIUI0 CPelbl B PacTBOpE
COJIN.

18.

HazoBute kommiekcuble coeaunenus: a) [Ni(H20)]Cla;  0)
K4[Fe(CN)s] ; B) Na[Zn(OH)4]. Omnpenenure cTENEHU OKUCICHUS
KOMIUIEKCO0Opa3zoBaTenell B COTUHEHUSX.

19.

CocTaBuTh OJICKTPOHHBIC (bOpMYJ'[BI U MIIpEACTAaBUTH Fpa(i)I/I‘—IGCKI/I pas-
MCUICHUC 3JICKTPOHOB I10 KBAHTOBBIM STYeuKaM IS atromaBr u mona
Al3+A

20.

MetomoM 35ekTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B CXeMe
OKHUCJIUTENbHO-BOCCTaHOBUTENBbHOM peakuuu: Nal + NalOs + H2SOq4
—D + NaxSO4 + H,0

21.

K pactBopy maccoit 250r, maccoBasi 40Js COJIM B KOTOPOM COCTaBIISIET
10%, npununu Boay o6béMoM 150mi1. [IpuHSB MIIOTHOCTH BOBI PaBHOM
11/Mu1, onpeieTuTe MacCOBYIO JAOJIO COJIM B OJYYEHHOM PacTBOPE.

22.

Kak noBnusieT yMeHblIEHNE 1aBICHNS HA 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, MOJYYEHHOTO MPH
pacTBopeHuu cynbdara HaTpUs Maccoit 42,6 r B Boge maccoit 300 r, ec-
JIY THTOTHOCTH MOJYYEHHOT 0 pacTBopa paBHa 1,12 r/m.

24.

Paccunrars 3HayeHUE A-qu gg PEaKIUU U YCTAHOBUTH B KAKOM HallpaB-
JICHUU OHA MOXET MPOTEKATh CAMOIIPOU3BOJBHO B CTaHJIAPTHBIX YCIIO-

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

25.

0
Paccunrats 3Hauenne Ali;gg peakium ¥ yCTAaHOBUTH B KAKOM HAIPaB-
JIEHUM OHA MOXET IPOTEKaTh CaMOIPOU3BOJIBHO B CTAHJAPTHBIX YCIIO-
BUSIX

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

26.

[Tonb3ysch CIpaBOYHBIMH JIaHHBIMH [10Ka3aTh, YTO B CTaHAAPTHBIX
YCIIOBUAX pEaKIys HEBO3MOXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JIHIIC

IlIkana Kputepuu onenuBanus

- 00yJaromuncs MOJTHO YCBOWII YU€OHBIN MaTepual;

MOJIb3YETCSl TEPMUHOJIOTHENH;

Ouenka 5

KM CBSI3HOTO OMHCAHUs SIBJICHUW U MIPOIIECCOB;
(oTIHM9HO)

CKOU MOCJIEN0BATEILHOCTH,

KOHKPETHBIMH ITPHUMEpPaMU;
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- TOKa3bIBaE€T 3HAHUE OCHOBHBIX MOHATUN IUCUUIUIMHBL, TPAMOTHO
- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh U 0000IIaTh HHPOPMAIUIO, HaBBI-
- IEMOHCTpPUPYET YMEHHUE H3JIaraTh MaTepual B ONpeAeTIeHHOM JTornye-

- MOKa3bIBaACT YMCHHC HIUIIOCTPUPOBATH TCOPCTUYCCKUC I1OJIOXKCHUA




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

- MOTYT OBITh JOIMYIICHBI OHA—/IB€ HETOUHOCTH MPHU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Omeunka 4
(xoporo)

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

- B YCBOCHHH y4€OHOT0 Marepuasa JOMyleHbl IpoOebl, He NCKa3UBIINE
COIepIKaHUe OTBETA;

- B M3JI0’)KEHUH MaTepHalla JONYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTEIHHO)

- 3HaHHE OCHOBHOI'O MPOTPaMMHOI0 MaTepHalia B MUHHUMaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIOJIHO WJIM HENOCIIEI0BAaTEIbHO PACKPBITO COAEPKAHUE MaTe-
puaia, HO IMoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- UMEJIHUCh 3aTPYAHEHUS WIH JOIMYIIEHbI OMIMOKHU B ONpEEeIEHUU TOHS-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH W IPOLECCOB,
WCITPABJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHHWH, YMEHHUH WU
HABBIKOB, 00y4JalOIUNcs HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTYa-
1017058

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

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

- 0OHapy)XCHO HE3HAHWE WJIM HEMOHWMaHWe OoJybllield WM Haumbolee
BaXHOW 9acTH yueOHOTO MaTepuara;

- JIOMYIIEHBI OIIMOKU B OINPENEICHUU TOHSATHHA, TPH HCIOIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpoLIeCcCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHOUH, OTCYTCTBYKOT COOTBCTCTBYIOIIHC
3HaHWSI, YMEHUS 1 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 [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







