MHMHUCTEPCTBO CEJIbCKOI'O XO35MICTBA POCCUMCKOW ®EJIEPAIITHA

(benepanbHOe rocynaperseHHoe 010/KeTHOE 00pa3oBaTe/IbHOE yUPEKICHHE
BEICIETO 0Opa3zoBaHUs

«HOKHO-YPAJIBCKHAM I'OCYJIAPCTBEHHBII ATPAPHBIN YHUBEPCUTET»

UHCTUTYT ATPOIKOJIOIMH - punuan ®I'EOY BO I0KHO-YPAJIBCKHUI IFAY

YTBEPXIAIO
Jupextop MHCTHTYTA arpo3KoJIOrHl

\ S

— E.A. Munaes

b -
«27y» anpens 2022 r.

Kadenpa arpoTexHoI0THi H 3KOJIOTUH

Pa6ouas nporpamMma JMCIHIUIAHE

B51.0.36 XUMHS HEOPTAHUYECKASI U AHAJIUTHYECKAA

Hanpasnenue nmoarorosku 35.03.05 CagoBoacTso
‘HanpaBneHHOCTE [lekopaTHBHOE ¢aI0BOACTBO M JaHAA(THBIH JH3alH
VYpoBeHb BhIciIero 00pa3oBanis — OakajJaBpuaT

KBamapukamms — 6akanaBp

®opma 00yueHH — o9HAas, 3204HAS

Mmuacckoe
2022



Paboyaa nporpaMma JHCHHIUIMHBEI «XHMHS HEOpPraHHYECKas M aHaIMTHIECKas» COCTaBlIeHa B
COOTBETCTBHHU C TpeboBaHusMEH De/epalbHOr0 rocy/1apCTBEHHOI0 00pa3oBaTelbHOrO CTaHAapTa BBIC-
mero obpasopanus (OI'OC BO), yreepsxaentsoro ITpukazom MunuctepcTBa 00pa3oBaHHs W HAyKH
Poccuiickoit @eneparmu 01.08.2017 r. Ne 737. Pabowas mporpamMma IpejHa3sHadeHa Ui MOATOTOBKH
fakanaBpa 1o HanpasieHuo 35.03.05 CagoBoacTBo, HallpaBIeHHOCTH — JleKOPATHBHOE Ca10BOACTBO
H JanamadTHLI aJu3aiH.

Hacrosimmast paGodasi nmporpamMma AMCIMIUIMHEI COCTaBJeHa B paMKaX OCHOBHOH mpodeccHo-
HanpHOM oOpaszoBarensHOM nporpaMMel (OITOIT) u yuntbiBaeT 0COOCHHOCTH 0OYYCHHMS NPH HHKIIO-
3HBHOM 00pa30BaHUH JIUI] C OTPAHUYSHHBIME BO3MOXKHOCTIMHE 3710poBbs (OB3) u mHBaIMIOB.

CocraBHTENb — CTapIIUi MPET0IaBaTe b [Tectpuxosa E.C.

PaGouas mporpamma AuMCIMIUIMHBI 0OCYXIeHa Ha 3acefaHuM Kadeaphl arpoTEXHOIOTHH U
9KOJIOTHH

«25» anpens 2022 r. (mportokoi Ne 8).

3aB. xadenpoit arpoTeXHONIOTHH H SKOJIOTHH
KaHIHIaT TeXHHYeCKHX HayK, JOLEHT _ i O. C. barpaesa

/

Pabouas nporpamma amcuMIUIMHBL ofoOpeHa ydeOHO-MeToqMueckoi komuccmed HMucTHTyTa
arpo3KOJIOTHH

«27» anpenst 2022 r. (mpoToxon Ne3)

[Ipencenarens  yueOHO-MeTOOWYECKOU
komuccun MHCTHTYTA arposkonoruu E. A. MunaeB

—

s
7

Jnpexrop Hayunoii Gﬂﬁmorém-' - %’447__ W. B. [llatposa



COJEPKAHUE

1. Ilnanupyemble pe3ynbTaThl OOY4YeHMs] MO JUCHMILUIMHE,  COOTHECEHHBIE C IUJIAaHHUPYEMbIMU

pe3yabTaTaMu OCBOCHMS OLTOIT .......ooiiiiiiiiiiiiii ettt ettt 4
1.1 L1enb ¥ 3a0Q9UH JUCITUATIIIIIHBL .........uvvvrreeeeeeseeeerssseseeeeeessessnssssssesessassensssssssesessssssssssssssssessasasssssssssesssessnnnes 4
1.2. KoMIIeTeHIIMY ¥ UHIUKATOPBI KX JOCTHIKECHHIM ....eeevuvriernireeriieenieeenieeeniieeeiteeesiseesieeesateesnteesaneeesaneeas 4
2. Mecto muctuIUIHBI B CTPYKTYPE OTTOTIL....coiiiiiiiiiiieeeeeee et 4
3. O0BEM TUCTIUTUIMHBL U BUTBI YUCOHOM PAOOTBI ....eeuvieneieeiiieiieeiteenieesteesseeeseeseesaseeseesnseeseesnseeseasssesnseas 5
3.1. Pactipeenenue oObeMa TUCIUIUIMHBI TIO BUAAM YUECOHOM PAOOTBL.....cccuvreerereeeereeeereeenreenneeesveeenneens 5
3.2. PacnipeienieHre y4€OHOTO BPEMEHH 10 PABTEITAM F TEMAM ....eeevvreeurreenereeensreeesssesessseesssseessseesssseessssees 5
4. CTpyKTypa v Coiep>KaHue TUCIUTUIMHBI, BKITIOUAIONIEE MPAKTUYECKYIO TIOATOTOBKY ...vveeneveenveeereaneennes 6
4.1. COACPIKAHUE JIUACIIMTIIIIIHBL ... uevveeeernerteeeesueteeesnusseeessnasseesesnsseeesssnssseessssseeessnssseesssnssseessnssseeessnsseeesnssees 6
AR 1)1 (5707 %13 1 (S1 (<) 9 1112 (RSOOSR PURRPUORRPPRRP 6
4.3. ConepikaHUE TAOOPATOPHBIX BAHITHM . ... .vveerurreerureeesreeennreeensseesssseessseesssseesssesssssesessseessssessnseesssseesnnses 12
4.4. ConepiKaHUE MPAKTHUECCKUX BAHITHI ...ccouveeerurieerureerniteesniteessiteestteessteesseeessseeessseesssseesssseesseeessseeesanes 13
4.5. ConepikaHre CaMOCTOSATETBHON PAOOTBI CTYIICHTOB....cccvveeeereeeereesereenssreensseeessseeessseessssesssseesssseesnnnes 13
5. YuebHo-MeToqruecKoe odecreuyeHre caMoOCTOATENbHOM paboThl 00YJaIOUINXCsl 110 TUCIMITIMHE...... 15
6. ®oHA OIEHOYHBIX CPEICTB ISl IMPOBEIEHUS MPOMEKYTOUHOW aTTecTalluu OO0yJarommxcs 10

JUACIIHATIITITHE ...ttt eeutteeeutteeiteeeeteeesateesasteesasteeeabeeesatteeaabee s sseesasteesasteeeasaeeeabeeeeabaeesbaeensseeensbeesnsbeesaneeesabeeenans 15
7. OcHOBHas ¥ JIOTIOJTHUTENIbHAS ydeOHas JIuTepaTypa, HeoOXoaumast it OCBOSHUS JUCITUTUIIUHE ....... 15
8. Pecypcel nH(DOpPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHeT», He0OX0IMMBIE ISl OCBOCHHUS

TIVICTIHITITIIIHIDI . .o et e et e et e e e et s e e e e s e e aaee s e e eaae s e e aane s e e aaae s e e aan e e aana e eaan e eeannaeesannseesannssesanneseeennnnns 15
9. Meroanyeckue yka3zaHHs Ui 00yJarOIUXCS IO OCBOSHHIO TUCIIMIIIIHHDBL. .....ccuveeurerreeneerereneeereerenneene 16

10. UudopmanrioHHble TEXHOJIOTUH, UCIIOIb3yEeMbIE MPU OCYIIECTBICHUH 00pa30BaTeIbLHOrO Mpolecca
M0 TUCIUIUIMHE, BKJIIOYasi MepeueHb MPOrpaMMHOro obecredeHusl U WH(OPMAIMOHHBIX CIIPABOYHBIX

CHICTEM «..eneteentteeuteeteeeuteeteeeuseeabeeeub e e st e ease e bt e eat e e bt e e ab e e beeeab e e sbeeab e e bt e eabeeab e e eab e e bt e eabeeabbeeabeeebaeembeesbbeenseenaneans 16
11. MatepuanbHo-TexHHYECKast 0a3a, HE0OXoAUMAas JJIsl OCYLIECTBICHHsI 00pa30BaTENIbHOTO Mpolecca

TIO JIVICIIHITIIIHIHIC . .. eeveeee et e e eeeee e e e eaee e e e teee s e e eeee s e e eae s e e aane s e e aaneseeaanseeaana e esanaseeeanneesannseesnnnssesnneseennnnnns 17
[TpunoxxeHue. GOHT OLEHOUHBIX CPEIICTB ...eevuvreerurrerrureersureessureesssseeaseeessseesssessseesssseessseesssseessseeessseessnes 18
JIACT PETHUCTPALIMM MBMEHEHHII ....cceeuuvvieeiriiiieeeeiiiteeesiiteeesstteeesesteeeesanuseeeessnssaeesanssseessssseeesssssseessnsseessnnns 33



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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo Hampasneruto moarotroBku 35.03.05 CagoBoncTBO MOJDKEH OBITH MOATOTOBICH K
pemeHmo 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIBbHOCTHU CJIG,Z[YIOH_IGFO THUIIA: HpOI/IBBOI[CTBeHHO—
TEXHOJIOTHYECKOH.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, TPAKTUUECKAE YMEHHS 1 HABBIKH
10 XMMUU O0IIIEeH, HEOPTAHNYECKOW M aHAJTUTHIECKOM, KOTOPBIA HEOOXOIMMBI JIJIsI YCBOSHUS TPOdUIIn-
PYIOIIUX TUCIUILINH, 00SCTICUNBAIM TOHUMAHUE U OCBOSHHUE METOJIOB aHAIM3a M 3aKJIabIBAIM 0a3uc
IUIs1 TIOCTIEYIOIeH MPaKTUYeCKONH pabOThl B COOTBETCTBHU C POPMHUPYEMBIMU KOMITETEHIIUSAMU

3agaum JMCHUILIMHDBI:
- MOJIYYUTh 3HAHUSA MO TEOPETUUYECKUM OCHOBAM XMMHHM HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIINX XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTh MPEJACKa3bIBaTh BO3MOKHOCTb U HAMPABJIEHUE MPOTEKAHUS XUMHUYECKUX PEAKLUI;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXAY CTPOCHHUEM BEIIECTBA U €0 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-

KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA.

Kox u HaumeHnoBanue
I/IHI[I/IKaTOpa JOCTHUIKEC-
HHUS KOMIIETEHIINH

dopmupyembie 3YH

3HaHUA

YMEHHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaY‘-IHBIX
JTUCIUTIIMH TSl peliie-
HUA CTaHI[apTHBIX 3a-
may B 00JacTH camo-
BOACTBA C HpI/IMeHeHI/I-
eM  HHPOPMAIMOHHO-
KOMMyHI/IKaI_II/IOHHBIX
TEXHOJIOTHI

OOyuaromuiics JOKEeH
3HATh: CBA3b MEXKIY
CTPOEHUEM BEILIECTB U
NX XUMHYECKUMH CBOM-
CTBaMH; OCHOBHEIC XH-
MHYECKHE 3aKOHBI U
MOHSTHUSA; PAKTUYECKOE
MMPUMEHEHHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BEIIECTB B CEILCKOXO-
3515iCTBEHHOM MPOU3-
Boactee (b1.0.36 -3.1)

OOyyJaromuiicst TOJIKEH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOI
Y CIIPaBOYHOU JIUTEpa-
TypOM; UCIIOIb30BAThH
CBOMCTBAa XUMHUYECKHUX
BEIIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHUKaI[MOHHBIX
texnonoruii (b1.0.36 —
V.1)

OOyuaromumiics A07-
JKEH BJIAJIETh COBpE-
MEHHOM XMMHYECKOMN
TEPMHUHOJIOTHEN B 00-
JACTH XUMUU Heopra-
HUYECKOHN 1 aHAJIUTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHHS
¢ mabopaTopHBIM 000-
PYZIOBaHHEM H TTOCY-
IO ; 3HAHUSAMH IO TEO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/IOB
anammsza (b1.0.36 -H.1)

2. Mecto gucuuniausbl B crpykrype OITOII
JucuunnrHa «XHUMHUsl HEOpraHWYecKas M aHAJIMTHYECKas» OTHOCUTCS K JAUCLUIUIMHAM 00s13a-
TEJNBHOM YacT OCHOBHOM npodeccroHaibHONM 00pa30BaTeIbHON IPOTpaMMbl OaKkajiaBpHara.




3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

O0béM muciuIunHbl coctaBnseT 5 3auéTueix eaunui (3ET), 180 akamemudeckux vacoB (maiee
yaca). JlucuuminHa u3y4yaercs:

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

3.1. PacnpenesieHue o0beMa JMCUMILIMHBI IO BHAaM YUeOHOM padoThl

KonuuecTBo 1yacos
Bu yueOHol paboThl ounas ¢popma | 3a04Has popma
oOyJeHus 00y4eHus

KonraktHas paborta (Bcero), 30 24
B TOM 4HcJe MPAKTH4YecKasi MOATOTOBKA
Jlextmm (JI) 32 12
JlaGopatopusble 3ansartus (JI3) 48 12
[Ipaktrueckue 3ansarus (113) - -
CamocrositesbHast padora cryaeHTos (CP) 73 147
KoutpoJsb 27 9
HToro: 180 180

3.2. Pacnpenesnenne y4eOHOro BpeMeHH 110 pa3aeiaM U TeMam

Ounas ¢opma o0yueHust

B TOM YHCJIE
No Bcero | koHTakTHas pa- -
HaunmenoBanue pa3znenos u tem =
TEMBbI 4acoB Oora cp| g £
J | JI3 | 113 i
1 2 3 4 5 6 71 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUH 14 2 6 - 6 | x
1.2. | CKOpOCTb M SHEpreTuKa XMMUUYECKUX peaKklui 12 2 4 - 6
1.3. | PacTtBopsI 12 - 6 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /. 1.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMu4eckasi CBsI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 14 2 6 - 6 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 12 2 4 - 6 X
Pazpen 2. Xumus snemeHToB
2.1. | XuMus s-3J1EMEHTOB 12 2 4 - 6 | x
2.2. | XuMHUsl p-dJIEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-nemMeHTOB 12 2 4 - 6 | x
Pa3nen 3. Xumus aHauTu4eckast
Beenenue. Knaccuduxanms MmeTonoB aHanmsa u
3.1. | TpeboBaHMs K HUM. METPOJIOTHS U CTaTUCTUYECKAS 8 2 - - 6 | x
00paboTKa pe3yIbTaTOB aHAIH3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHATN3A 17 4 6 - 7 X
3.3. | CymHOCTbh rpaBUMETPUYECKOT0 aHAIN3A 10 2 2 - 6 | x
KoHnTpoib 27 X X X x | 27
HTtoro 180 32 | 48 - | 73] 27




3aounas popma oOyueHust

B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaunmenoBanue pa3nenoB u Tem Beero Oora é
TEMBI 4acoB CP 2
J | JI3 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTeTUKA XUMHUYECKUX PEAKIIUN 16 2 2 - 12 | x
1.3. | PactBOpBI 14 - - - 14 | x
Crpoenue atoma, nepuoanueckuit 3akox /1. 1. X
1.4. 14 2 - - 12
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 16 2 2 - 12 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 14 - 2 - 12 X
Paznen 2. Xumus snemeHToB
2.1. | XuMus S-3J1€MEHTOB 16 2 2 - 12 | x
2.2. | XuMus p-2J€MEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-37€MEeHTOB 12 - - - 12 | x
Paznen 3. Xumus aHanutuyeckas
Beenenue. Knaccudukarms MmeTonoB aHanmsa u
3.1. | TpeGoBanus K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yNbTaTOB aHAJIN3a
3.2. | OCHOBHBIE MOHSTUS TUTPUMETPUUECKOTO aHATN3A 15 1 2 - 12 | x
3.3. | CyniHocTh IpaBUMETPUYECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 12 | 12 - 1471 9

4. CTpyKTypa U co/iepKaHHue IMCUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATO0TOBKY

[IpakTudeckas MOArOTOBKA MPH peaU3alNK YIeOHBIX MPEIMETOB, KypCOB, TUCIUIUIMH (MOJIY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AQHAJIOTMYHBIX BUIOB Y4E€OHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX Yy4acThe OOydJaromuXxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE MpPEIyCMaTpUBAIOT Nepefady yueOHoW uHpopMaruu o0ydaromuMcs, HeoOX0IUMON Ui TO-
CJIETYIOILIETO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHOMN 1eATeIbHOCTHIO.

PexomenayeMblii 00beM MPAKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEeaTU3YIOMINX:

- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %;
4.1. ConepxxaHue q1MCUMIITAHBI

Pa3zgen 1. O6mas xumusa

IloHSITHSI M 3aKOHBI CTEXMOMETPHH.

Monb, mocTosiHHAsE ABOTaIpo, MOJISIpHAsl Macca, XMMUYECKUN SKBUBAJICHT, (DAKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHSI MACChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI Ta30-
BOT'O COCTOSIHHS BEIIICCTBA.

CKOpOCTh M PHEpPreTuKka XUMHU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOW peak-
11H; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOIIMX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTH PEAKI[MU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUU OT TeMIIepaTyphl, MPaBUIIO
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Bant-T'odda, ypaBHenue AppeHuyca, 3HEprusi akTHBALIUU, SHEPTeTUYECKU Oapbhep, aKTHBUPOBAHHBII
KOMIUIEKC, KaTajau3, KaTajau3aTop, GepMeHT; 3HaUYeHHE YYEHHUSI O CKOPOCTH XMMHYECKON peakluu B XU-
MUU, OMOJIOTUU U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc IJisi XUMHUYECKOTO pPaBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUMN B MPUPOJIE; TEPMOANHAMUYECKUE CHUCTEMBI: OT-
KPBITBIE, 3aKPBITHIE, U30JIMPOBAHHbBIE, TOMOTEHHbBIE U T€TEPOTCHHbIC; BHYTPEHHSSI SHEPT UL, SHTAIbIINS,
TEII0OBOHM 3P eKT XUMUYECKON peakiuu, 3akoH ['ecca, SHTpoOMmHs Kak Mepa BEPOSTHOCTH COCTOSIHUS
CUCTEMBI, N3MeHeHue dHeprun [ nobca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOJIBLHOTO MPOTEKAHUS
peakuuu.

PacTBOpbI

MonsipHasi KOHLIEHTpaLMsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas I0Jisi, TUTP, TEPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs PaCTBOPOB; (hH3HUECKUE U XUMHYECKHE CUJIbI, 00yClIaBIUBaIO-
e 00pa3oBaHUE PACTBOPOB; OTIUYHE CUIBHBIX JJIEKTPOIUTOB OT CIA0BIX; THUITBI CHIIBHBIX 3JCKTPOJIH-
TOB; TUApATalUs MOHOB, MEPBUYHAS U BTOPUYHAS TUIAPATHbIE 0OOJOYKH, KPUCTAUIOTUIPATHI; aKTHUB-
HOCTh, KOO(D(PUIIMEHT aKTUBHOCTH; TUIBI CIAOBIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
CJIa0bIX BJEKTPOJIMUTOB; BOJA Kak CiaOblil AJIEKTPOJIUT, BOAOPOIHBIA U TUIAPOKCUIILHBIA IMOKa3aTeIn
pPacTBOPOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTells; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTBHI U CTENEHU T'MJIPOJIN3a COJIeH; 3HaU€HHE PACTBOPOB CHIIBHBIX M CIIa0BIX 3JIEKTPOJIUTOB B XUMUH,
OMOJIOTHMH U TCOXHUMHH.

Crpoenue atoma, nepuoanyeckuii 3akon /.. MenaesieeBa u XuMHU4ecKas CBSA3b.

OcCHOBHBIE MPUHIUTIBEI KBAHTOBOW TEOPUU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKNE YPOBHM M MOJYPOBHHM aTOMA; IMPHUHIIMIIBI 3aII0JIHE-
HUS DJIEKTPOHHBIX OpOUTaNell aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laymu, mpaBuno XyH[a; d1ek-
TPOHHBIE EMKOCTH OpOuTaliel, MOAYpOBHEH U YPOBHEH aToMa; CIIOCOOBI 3alKCH AJIEKTPOHHBIX (HOpMYIT
aToMa; COBpeMeHHas (hOPMYJIHUPOBKA MEPUOJAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI,
npaBuio KileukOBCKOTO;[TEpUOIMYHOCT U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUU MOHU3AIUH,
CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULATEIBLHOCTH, paauycoB Ban-nep-Baanbca; nepuoanueckuit xa-
paKkTep U3MEHEHUSI CBOMCTB AJIEMEHTOB; CBS3b PACIPOCTPAHEHHOCTH XUMHUYECKUX IJIEMEHTOB C UX IO-
JI0’)KEHUEM B MEPUOANYECKON CUCTEME, MAKpO- U MUKPOAJIEMEHTBI; TUIIbI XUMUYECKON CBSI3H; XapaKTe-
PUCTHKHU CBSA3€H: 3JIEKTPUUECKHE IUIOJIbHbIE MOMEHTHI, 3(h(PEeKTHUBHBIEC 3apsAbl aTOMOB, CTENIEHb MOH-
HOCTH, HAIIPABJICHHOCTh U HACBIIIEHHOCTb, SHEPTHUS U JIJIMHA CBS3H.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPAaBHEHHS] OKUCIUTEIbHOBOC-
CTAHOBUTEJBHBIX PEAKIMI; OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE NOTEHIMANbI; ypaBHeHHe HepHcra;
onpeJieliCeHUe HampaBiICHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C MOMOIUIbIO
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IIOTEHIIUATIOB, POJIb OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
MIpUpO/IE.

KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOPAWHAIMOHHON c(epbl KOMIUIEKCHBIX COCIWHEHUWI: KOMIUIEKCOOOpa3oBaTeNb, JIH-
rasjipl, JOHOPHBIE aTOMBI JINTAHJIOB, I€HTATHOCTh, KOOPJANHALIMOHHOE YUCIIO, TEOMETPUS KOOPIANHALIN-
OHHOH cdepbl; BHEUTHeCEepHbIE HMOHBI; KOMIUIEKCH C XeIaTo0Opa3yIONIMMH M MaKPOIUKINIECKUMHI
JUTraHAaMH; YCTOWYUBOCTh KOMIUIEKCHBIX COEIMHEHHMI B PAaCTBOpPax, KOHCTAHTA YCTOMYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DAaKTOPHI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COCTUHEHUI B pacCTBOpaX:
TeMIeparypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMIUIEKCOOOpa3oBaTesi, TeOprs KOOPIAUHAIIMOHHON XUMUYECKOU CBSI3U, 3HAYCHHE KOMIUJIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3znea 2. Xumusd 3J1eMeHTOB.

XuMHS S-3JIEeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKUX CBOWCTB ATOTO IJIEMEHTA;
OMHApHBIE COEIUHEHMS] BOJAOPOJA C 3JIEKTPOOTPULIATENIbHBIMU 3J€MEHTaMHU, UX TOBEJCHHE B BOJHBIX
pacTBopax, THApaTalys MPOTOHA; THAPHUIBI IMEIOYHBIX U IIEI0YHO-3eMEIbHBIX METAJUIOB, UX COJIE00-
pa3HbIl XapakTep, TMAPUA-UOH KaK BOCCTAHOBUTENb W JINTAH[; BOJOPOJIHAs CBA3b, €€ 3HAUCHUE B MPU-
poze; BOAA, TEOMETPUS U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U KUAKOM BOJbI, XUMUYECKUE CBOM-
CTBa BOJbI, BOJIa KaK paCTBOPUTENb U JIMTAHJ; 3HAU€HUE BOJIOPO/a KaK Hauboliee paclpOCTPaHEHHOTO
aneMeHTa BeeneHHOM, Boa B CETbCKOM X03SHCTBE, SKOJIOTHYECKHE aCTIeKThl BOAOIOJIB30BAHUS; 00IIIHe



CBOWCTBA 3JIEMEHTOB [A-TIOATpYNIIBI; MIETOYHBIE METaUIbl KaK BOCCTAHOBUTENM, 00Opa3oBaHHe OMHAp-
HBIX COETMHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAJUIOB KaK BakKHEWIIas XxuMmuyeckas ¢popma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKLUUU OMHAPHBIX COCAMHEHHUH C BOJOIA;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJIOB, BBICOKAs paCTBOPUMOCTb COJIEH HIEJIOYHBIX METall-
JIOB B BOJI€, KPUCTAJUIOTHAPATHI; KOMIUIEKCH KATUOHOB HATPHUS U KAIHUS C OMOMOJIEKYIaMH, KATHOHUTBI
Y MOHHBIN 0OMEH HaTpUs U Kallus U JPYTUX OJHO3APSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATPUH U Ka-
JIMU KaK KOMITOHEHTBI TI0YBBI U IIOYBEHHBIX PACTBOPOB, KWK KAaK 3JIEMEHT IIUTAHUS PACTCHUM, KaIUN-
HBIE yIOOpEeHMs, KpYyrOBOPOTHl HATPUS M Kallus B Mpupoje; obmme cBorcTBa IIA-moarpynmsr;, amdo-
TEPHOCTh OEpUIUIHSI, €r0 OKCHa U THAPOKCHA, TOKCHYHOCTh OEPWILINS U €ro COSAMHEHUM; Qu3nde-
CKHME U XMMUYECKHE CBOMCTBA MarHus M KajiblUs, X BOCCTAHOBUTEJIbHbIE CBOMCTBA, KATUOHBI MarHusi 1
KaJblUsl KaK BaKHEWIIuEe (OpMBbI CYIIECTBOBAHUS ATHX 3JIEMEHTOB B MPHUPOJIE, CBOMCTBA 3TUX KAaTHO-
HOB; pPa3JIM4M€ B pPACTBOPUMOCTH COJIEM MarHusi U KaJbLUsI U COJIEH HATPUsl M Kalls, KPUCTAIIOTHIpa-
Thl; KOMIUIEKCHBIE COEMHEHHS] MArHKs ¥ KalblUs ¢ XelaToodpasyomumuiuranaamu, Mg?t u Ca’* B
KMBOH KIIETKE, pONb MarHus B xnopopumie, Mg** u Ca?* B (bepMEHTaTHBHBIX PEAKIUAX; MATHUH U
KaJIbIIUH KaK MUTaTebHbIe KOMIIOHEHTHI [10YB, UX HOHOOOMEHHOE MOBE/IEHNE B MMOYBAX, KECTKOCTh BO-
Ibl, U3BECTKOBAHNE U U3BECTKOBAHUE MOYB.

XuMHUS p-3JIEMEHTOB.

Oo6ume cpoiicTBa 3neMeHTOB IIIA-moarpynmnel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTHX 3JIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapaKTepa CBs3ell B coeMHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMSA, (pU3MUECKUE U XUMHYECKUE CBOWCTBA 3ie-
MEHTHOT0 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJIH; (PU3HU-
YeCKUE M XMMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEUIIINE XUMHUYECKUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUJIBI U TUJIPOKCU]IBI AIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHs, aM-
(OTepHOCTh STHX COeMHEHHH, PeaKIUK MX B3aMMHOTO TIpeBpalleHus; akBakaTuon Al**, ocobennocTn
€ro CTPOEHUS M IMOBEIACHUS B PAaCTBOPAX; COJIM AMIFOMUHUSA, UX KPUCTAIIOTHIPAThI, paCTBOPUMOCTH B
BOJIC M THIPOJIN3; KOMIUICKCHBIC COCIMHEHHs IIOMUHUS; OOp M alOMUHUI B OMocHcTeMax; o0ue
CBOMCTBA 3JeMEHTOB [V A-noArpynmnel; XMMHUsi HEOPraHUYECKUX COCTMHEHUN YIIIepoJa: aJNIOTPOITHBIE
MOJIUGUKAIIH YIIIEpOia, OKCUABI YIIIEpOoAa, YTOIbHasl KHCIOTA U €€ COJIM; 3HAUYCHHE YIIepoJia B Cellb-
CKOM XO3SIICTBE; KPYTOBOPOT yIJIepo/ia B MPUPOJIE; IKOJIOTMUECKHE aCIIeKThl XUMUU YIiiepoa; ocoOeH-
HOCTH XMMMUYECKHUX CBOMCTB KPEMHMSI; OKCUJ] KDEMHHUS, KDEMHHUEBBIE KUCIIOTBHl U UX COJM; KPEMHE3EM,
CHJIMKAThI, ATFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaU€HUE NS IUIOJ0POAMS MOYB;
NPUMEHEHHE CUJIMKATOB M JPYTUX COEIMHEHHH KPEeMHUS; 0COOCHHOCTH XMMHUHU T'epMaHMs, OJIOBA H
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBUHIIA; OOIIHME CBOICTBA 3JIEMEHTOB V A-TIOArpYyMIbl; 0COOEHHOCTH
XMMHUYECKHX CBSI3€l a30Ta C BOAOPOJOM, YIVIEPOIOM U KHUCIOPOJIOM; TEPMOJUHAMHYECKAs HEYCTONYN-
BOCTh OOJIBIIMHCTBA XMMHUYECKUX COCIMHEHUHN a30Ta, €€ MPUUYNHBI U TIPOSBICHUS B XUMUU U TIPUPOJIE;
XMMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAaK M €ro IPOU3BOJHBIEC; OKCUABI a30Ta, a30THAs,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIU; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO 3JIEMEHTa, a30T-
cojiepKalie OMOMOJIEKYJIIbl, X 3HAUEHUE B KU3HEIEATEIbHOCTH PACTUTENBHBIX M XUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPYTOBOPOT a30Ta B MPUPOJIE, a30THBIE YAOOPEHHUs, IKOJIOTH-
YEeCKHEe aCIeKThl UX NMPUMEHEHUS, 0COOCHHOCTH TEPMOIMHAMUYECKON YCTOHYHMBOCTH PA3JIMYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHSIX, OKcHUbI ocdopa; oprodochopHas KuciIoTa u €€ CoJid, KOH-
NeHcupoBaHHBIE GochOopHBIE KUCIOTHI M UX COJU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeanHeHui (ocdopa B Omocucremax; 3HaueHue Qocdopa Kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie yaoOpeHHs U IKOJIOTUIECKHUE aCTIeK-
THl MX HMCIOJIb30BaHUs; OOIIUE CBOMCTBA 3JeMEHTOB VIA-MOATpYNIbI, MOJCKYJISIPHBINA KHUCIOPOA Kak
OKHCJIUTENb; 030H; TEPMOAMHAMUYECKAST YCTOMUYUBOCTh M PaCIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUJBI, KHACIOPOACOIEPKAIINE KHCIOThl, OCHOBAHMS, COJM KHUCIOPOACOAEPKAIUX KHUCIOT Kak
BaKHEHININE KJIAaCChl HEOPTAaHUYECKUX COECIUHEHMH; MEPOKCU BOJOPOAA U APYTrue NEPOKCHUIbI, MOJIe-
KYJISIPHBIM KHCIOpOJ B OMOPHEPreTHKe, poiib (PYyHKIHMOHAIBHBIX KUCIOPOACOAEpKAIIUX Tpymn B OHO-
MOJIEKYJIaX, SKOJIOTUYECKas poJib KHCIOPOAa M 030Ha aTMOC(ephl; 0OCOOEHHOCTH XUMHYECKUX CBSI3ei
Cepbl; OKCUIBI CEPBI; CEPHAst KUCIOTA U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEpOBOJOPO. U MOJIH-
cynb(anbl, CyabGUABI U NOTUCYIb(UIBI; cepa KaKk OMOreHHBIH 3JIEMEHT; NPUMEHEHHE CYNb(aToB H
JOPYTUX COEIMHEHHUN CEpPBI B CEIbCKOM XO35IMCTBE, IKOJIOTMYECKAs ONMIACHOCTh CEPHUCTOIO rasa; CEJIeHO-
Bas KHUCJIOTAa U €€ COJIM; pOJIb CEJIEHA B MUTAHUU YEIOBEKA U KOPMIIEHUH CEJIbCKOXO3SMCTBEHHBIX JKU-



BOTHBIX; 00IIKe CBOICTBA 311eMeHTOB VIIA-MoArpymel; cTeneH! OKUCICHHUS TAJIOTCHOB B COSAMHECHHU-
sIX, OCOOCHHOCTH CBSI3€H, TEpMOJAMHAMUKA U CTPOCHHE COeMMHEHHMH ¢dTopa, propoBomopon, GpropoBo-
JOpOAHAst KMCIIOTa U €€ COJIM; XJIOPOBOJOPO/, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIOKUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'O 3JIEMEHTA, POJIb XJIOpa B XKUBOM KIIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOJMMBII 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH Cpelibl;
MCTOJIb30BaHUE COCIMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-371eMeHTOB.

OO61ue cBoiicTBa U OCOOCHHOCTH MEPEXOAHBIX METAIJIOB; COCIUHEHUSI XpOMa B CTENEHSIX OKHUCIIE-
HUs +3 u +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUs +2, +4, +6 u
+7; poib COeIMHEHUN XpoMa, MOJMOIeHa, MapraHia, *kele3a, HUKeNsd, MeIM U [IMHKA B JKU3HEIeATelb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS kKeje3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENsI B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
MEIU B CTETEHIX OKUCIEHUS +1 U +2; COeAUHEHUs IMHKA, KaJMUS U PTYTH; POJIb COCIUHEHUN XpoMa,
MonnOieHa, Maprasiia, ’eie3a, HUKeJs, MeU U [IUHKA B JKU3HEIEATEIbHOCTH YeJIOBEeKa U KUBOTHBIX;
TOKCUYHOCTH COCIMHEHUH KaaMuUs U PTYTH.

Pasznea 3. XumMus aHaJIuTHYECKAA.

Teoperndyeckne 0CHOBbI AHAJIUTHYECKOH XUMHH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Knaccudukanus MeTooB aHau3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MEpUTENbHAs MOCY1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbIE€ THUIBl PEAKUIUN, HCIOIb3YEMBIX B AHAJTUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUSI-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCaXACHUS-pAcTBOpPEHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAlM3a: AHAIMTUYECKUN CUTHA M TMOMEXH, KIacCH(HUKAIUsS MOTPErTHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELM3NOHHOCTh) METOJOB M PE3YyJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJI, CIIOCOOBI MOBBIMICHUS IPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMHUYECKOTO aHAIN3A.

Turpumerpuyeckuii aHaJIu3.

CymHOCTh METOJa, MPUTOTOBICHHE PabOYMX U CTaHJAPTHBIX PAaCTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIE MPUEMBbI TUTPUMETPUUECKUX OIpPeNeiIeHH (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA YKBUBAICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHULEMUHUS KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
METOJIa KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielIeHHe KapOOHATHON JKECTKOCTH BOJBI, OMpee/iCHUE
coJield aMMOHHMSI ¥ a30Ta OpraHuyecKuXx coeauHenuii mo Keenpaamo, onpeaenenne ¢pocdopa. Komrmrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IIJIEKCOHOMETPUH, METANIMHAUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOAa KOMIIJIEKCOHOMETPHHU:
ornpezaeneHue oOIIei KECTKOCTH BOABI, OMpEeICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPENICIICHNE ATIOMUHMS, onpenesneHre Meau. OKUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE:
TEOPETHYECKUE OCHOBBI METO/a, MPHUpPOAAa CKAuKa TUTPOBAHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, IEPMAHTaHATOMETPUS, HOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
U IpYrue UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIHMTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHMS: MEPMAHTAHATOMETPUYECKOE OIPEICICHUE
xKenes3a, HOJIOMETPUUECKOE ONpeIeeHUE MEIU, XpOMAaTOMETPUUECKOE OMpEIeNiCHUE kKeye3a; TUTPOBa-
HHUE 10 METOJY OCAXKIEHHUs, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXJECHHs, Apr€HTOMETPHSI, CIIO-
COOBI YCTAaHOBJICHUS] TOUKH SKBUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTUIECKOE TPUMEHEHHUE TUTPO-
BAHMS 110 METOYy OCAXJICHUS: ONPEEICHUE TaIOT€HNI-UOHOB.

I'paBuMeTpHYecKuUil aHAIU3.

CymHocTh MeTo/1a, hopMa OCaXICHUS U TpaBUMETpUUeckas Gopma, MOJHOTa OCaXKIEHUS, IPUIH-
HBI 3arps3HEHHS OCAJIKOB, (PHIBTPOBAaHWE M MPOMBIBAHWE OCAJKOB, BBICYIIMBAHHE M MPOKATMBAHUE
OCAJIKOB, pacyeThl B IPABUMETPUYECKOM aHAIM3€, IPAKTUUYECKOE MPUMEHEHHE METOJIa TPaBUMETpUYE-
CKOT'0 aHaJIM3a: OMPEJEICHUE BOJIbI, ONPE/IeJICHUE KPEMHUEBOM KUCIIOTHI, OMPEICNICHUE JKelle3a U allio-
MUHHSI, OTIpeiesieHne 0apus u Cyab(haT-uoHOB.

4.2. Conepxanue JeKI M
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Ounas ¢popma o0ydeHHs

Ne
JIEKIIUHU

Kparkoe conepsxanue neKkuu

KomuuectBo

JacoB

[IpakTnueckas

noaroToBKa

OcHOBHBIC NOHATHS M 3aKOHBI cTeXHOMeTpPUH. OCHOBHBIE 3aKOHBI U
MOHATUS XUMHUHU: aTOM, MOJIEKYJa, OTHOCUTEIbHAs aTOMHAas U OTHOCH-
TeNbHAsE MOJIEKYJISIPHAsE MacChl, MOJIb, TOCTOSIHHAs: ABOraspo, MOJISIPHAsS
Macca, XUMUYECKUN HKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH, MOJISIpPHAS
Macca DKBUBAJIEHTA, 3aKOHbI COXpPaHEHUs MAacChl, IOCTOSHCTBA COCTaBa,
3aKOH ABOraJipo, 3aKOH SKBUBAJIEHTHBIX OTHOLLIEHUH.

CkopocTh M 3HepreTUKa XuMU4eckux peaknuii. [louarue o ckopoctu
XUMHYecKol peakunu. OCHOBHBIE (DAKTOPHI, BIUSIONIME HA CKOPOCTh
peakuur. OCHOBHOM 3aKOH XUMHYECKOW pEaKUuH ISl JEMEHTApHOU
crtaguu. KoHcTaHTa CKOpOCTH XUMUYECKOM peakuuu. KoHcranTa paBHO-
Becust. [Ipunnun Jle-Illarenbe.

34,5

Crtpoenue aroma, nepuoanyeckuii 3akon /{. U. MenjaesneBa u xumu-
YyecKasi CBA3b. ATOMHO-MOJIEKYJIsIpHOe yueHue. COBpeMEHHOE Ipe-
CTaBJICHUE O CTPOCHMM aTOMa C TOYKH 3pEHUs KBAHTOBOW TEOPHH.
[Ipuanun MuHumansHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xyuna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3U: JUIMHA U HEPrusi, HACBIIIAEMOCTbh U HAIMPABICHHOCTb.
HNonnast cBs3b, mpupoma oOpa3oBaHHMs W CBOWCTBA. MeTamudecKkas
CBsI3b, IPUPOJIa OOPa30BaHUS M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. [lepmognyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpUOAMYECKON CHUCTEMBI IJIEMEHTOB.
N3MeHeHue cTpOeHHs U CBOMCTB 3JIEMEHTOB B IEPHOJIE, B rpymnmne (paau-
yca aroMa, YHEpruil MOHU3ALUU U CPOJCTBA K AIIEKTPOHY, SJIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH U CTENEHU OKUCIIEHUSI.

OKHCINTEJIBbHO-BOCCTAHOBHUTEIbHbIE peakinuu. CTEleHb OKUCIICHHUS.
Oxucnurenun u BoccraHoBUTENU. CTexuMoMeTpuuecKue Kod(h(UIHEHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN. DKBUBAJIECHTHI OKHCIUTEIS
U BOCCTaHOBHTENS. POJIb OKHCIUTENBHO-BOCCTAHOBUTENBHBIX pPeakluil B
IIPUPOJIE U CEIILCKOM XO35ICTBE.

KommniexkcHble coennmHenusi. OCHOBHBIE MOHSITUS KOOPIAWHAIMOHHOMN
TEOpUU: IEHTPATBHBIA MOH — KOMIUIEKCOOOpA30BaTellb, JTUTaHbl, KOOP-
JTUHAIMOHHOE YHUCII0, BHENTHechepuyeckue noHbsl. HoMeHkmaTypa Kom-
IUIEKCHBIX coeAWHEHUN. BakHelmue TUNBI KOMIIJIEKCHBIX COSOUHEHUH.
KoHCTaHTBI yCTOMYMBOCTH U HECTOMKOCTH.

Xumusa s-3jeMeHTOB. CBOCOOpas3me CTpOeHUs aroma Bojopoja, (pusu-
YECKUX U XMUMHUYECKUX CBOMCTB TOTO 3JIEMEHTAa. XMMHUYECKHE CBOWCTBA
HIEJIOYHBIX METAJUIOB. POJIb KATHOHOB HATPUS M KaJMs B )KUBOU KIIETKE.
Hartpuii u kaiuii Kak KOMIOHEHTHI TOYBBI U TIOYBEHHBIX pacTBOpoB. Ka-
JMH KaK JIeMeHT nuTanus pacteHnii. Kanuiinele ynoopenusi.

9,10,11

Xumusi p-3yiemenToB. OOmias xapaktepucTuka siemeHToB IITAmon-
rpynnbl. Ou3nueckre U XMMHUECKHE CBOMCTBA dlieMeHTHOTro O6opa. Kuc-
JIOPOAHBIC COSMHEHUS O0pa: OKCH, OOpHAsE KUCIIOTA, MMOJUKUCIOTHI 00-
pa, ux coiu. Guznyuecknue U XUMHUYECKUE CBOMCTBA antoMUHMs. OKCHIBI,
TUAPOKCHJIBI U COJIM ATFOMUHUS. XUMHsI MOJIEKYJISIPHOTO a30Ta, aMMHUaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiel. 3HaueHue
a30Ta KaK dJIeMEHTa MUTaHUs. A30THBIE yI0OpEHMUsI, SKOJOTHUECKHE ac-

10




NEeKTHI UX npuMeHeHnus. OCOOCHHOCTH XUMHUYECKHX CBsizel cephl. [Ipod-
HOCThb CBSI3€M CEphl C KHUCIOPOAOM U BojopoaoM. CepHas KHUCIOTAa,
cynbdarbl. CepoBomopoa. Cepa kak OMOTCHHBIM 3JIEMEHT. DKOJIOTHYE-
CKasl OITACHOCTh CEPHHUCTOTO rasa.

12

Xumusa d-3nementoB. OOIue CBOICTBA U OCOOCHHOCTH IMEPEXOIHBIX
MetaiioB. [losoxkeHne nmepexoaHbIX SJIEMEHTOB 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 MeTo10B aHAJIN3a U TPeOOBAHUS K HUM.
Metposorus U cratucTudeckasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[IpenMer m 3amayu AHAIMTHYECKOM XUMHUU B CEIIHCKOXO3SIICTBEHHOM
npousBocTBe. Knaccupukanus u tTpeboBanus k Meronam aHanusa. Oc-
HOBHBIE THUIbI PEaKINil, UCMOIb3YEMbIX B XUMUU aHaIUTH4YeCKO. Oc-
HOBHBIC TIOHSTHSI METPOJIOTUM XMMHUYECKOTO aHanu3a. Krnaccudukanus
MOTPENTHOCTEH XMMHUYECKOTO aHaJIN3a.

14,15

OcHoBHbIC OHATHS THTPUMETPHYECKOr0 aHaau3a. [IpuHiun TuTpu-
METPUYECKOr0 aHajIu3a U 00JacTh €ro NpUMeHeHHs. MeTobl TUTPUMET-
pudeckoro aHainusa. CTaHAapTHBIE M CTaHAAPTU3UPOBAHHBIE PACTBOPHI.
Toyka SKBHBaJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpUEMBbl TUTPUMETPUYECKOTr0 TUTpOBaHUSA. OCOOEHHOCTH KHCIIOTHO-
OCHOBHOTI'0, OCaJUTEIBHOI0, KOMIUIEKCOHOMETPUUECKOTO U OKHUCIUTENb-
HO-BOCCTAaHOBUTEIBHOIO TUTPOBAHUSI.

16

CymHoCTh rpaBUMeTpHuYecKoro anaausa. CymHocts Merona. Tpebo-
BaHUs, NIPEIBABISEMBIE K OCAKAAEMON U IPaBUMETPUUECKON (BECOBOM)
dopmam. VYcCiI0BUS KOJUYECTBEHHOTO OCAXKICHUS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh IPaBUMETPUUYECKUX METO/O0B, (PaKTOPHI, BIUSIOLINE
Ha TOYHOCTb.

Hroro

32

15 %

3aounas popma oOyueHust

/1

ConeprkaHue JEKINU

KomuuectBo

JacoB

[IpakTnue-
CKasl MOJro-

TOBKa

CkopocTh M JHepreTuKa XUuMH4YecKux peakuuii. [lonstue o ckopoctn
XUMUYeCKOH peakiui. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akiuu. OCHOBHOM 3aKOH XWMHYECKOM pEAKIUH JJIsI SJIEMEHTApPHOU CTa-
nun. KoHcTaHTa cKOpOCTH XMMUYECKOW peakuuu. J[uHaMuueckuil Xxapak-
Tep XMMHUYECKOro paBHoBecusd. [Ipu3Hakum nctuHHOro paBHoBecus. Kon-
cranTa pasHoBecus. [Ipunnun JlelllaTense.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xxumu-
YyecKas CBsi3b. ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBpEMEHHOE NPEICTaB-
JICHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAHTOBOM Teopud. [IpuHumn
MHUHUMaJIbHOW 3Hepruu. [TpaBuna KneukoBckoro. [Mpunnun Ilaynu. [pa-
Buno Xynzaa. [Ipupoga xumuueckoil cBsizu. CBoOlCTBa KOBAaJEHTHOM CBS-
3U: JUIMHA U 3HEPIrus, HAChIIAEMOCTh U HAIPaBICHHOCTb. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOilcTBa. MeTayminueckas CBsI3b, MpUpoja 00-
pa30BaHMUs U CBOMCTBA. MEXMOJIEKYISPHOE B3aUMOJEHCTBHE, BOIOPOL-
Hasi cBs3b. llepuoanueckuii 3aKOH M €ro coBpeMeHHas (hOpPMYIHpOBKA.
[Ipupona nepuoAMYHOCTUCBOUCTB 3eMeHTOB. CTpyKTypa Nepuoanye-
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CKOM CHCTEMBI 2JIEMEHTOB. MI3MEHEHHE CTPOEHHUSI U CBOMCTB AJIEMEHTOB B
nepuojie, B rpymnmne (pagdyca aroMa, SHEPruid MOHU3ALUU U CPOACTBA K
3EKTPOHY, FIEKTPOOTPULATENHHOCTH). [[OHATHS BaJIEHTHOCTH U CTETICHU
OKHCIICHHS.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHUCIICHUS.
Oxucnurenu u BoccraHoBUTeNH. CrexmoMerpudeckue Kod3()QUIneHTHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH. DKBUBAJIECHTHl OKUCIUTEISA
U BOCCTAHOBMTENA. POJIb OKHCINUTENBHO-BOCCTAHOBUTENBHBIX pPEaKIUi B
IIPUPOJIE U CEIIBCKOM XO3SIIUCTBE.

Xumus s-31eMeHTOB. CBOoe0Opasue CTpoeHUs aroMa BoAopoa, husuue-
CKMX M XMMHUYECKUX CBOKCTB ITOTO 3JEMEHTa. XMMHYECKHE CBOMCTBA
LIEJIOYHBIX METAIOB. PONb KAaTMOHOB HATpUS W Kajusl B )KUBOM KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJIEMEHT MUTaHus pacteHnil. Kanuitaeie ynoopeHus.

Xumus p-3jaeMmenToB. O0mas xapakrepuctuka neMmeHToB IIIAnoarpymn-
nbl. PuU3NUECKUe U XUMUYECKHUE CBOMCTBA dJeMeHTHOTrOo Oopa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHasi KUCIIOTA, MOJUKUCIOTH Oopa, X
COJIM. XUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHMAKa U €ro IPOU3BOIHBIX; OKCHU-
JIOB, a30THOM KHUCJIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK dJIEMEHTa ITUTa-
HUS. A30THblE yNOOpEHHs, SKOJIOTMYECKHE AacleKTbl UX MPUMEHEHMS.
OcobeHHOCTH XUMHUYECKUX CBsizel cepbl. Cepa Kak OMOTEHHBIN JIEMEHT.
OKoJslornyeckas oacHOCTh CEPHUCTOIO rasa.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajau3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro a"anuza. CTaHIapTHBIE U CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOUYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOTO, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO U OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOIO TUTPOBAHMSI.

CymHocTh rpaBuMeTpuueckoro anaamusa. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbABISEMbIE K OCAXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYcIOBUS KOJIMYECTBEHHOIO OCAXICHHS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOINE
Ha TOYHOCTB.

Hroro

12

15 %

4.3. Conepxanue J1a00paATOPHBIX 3aHATHI

Ounas ¢popma o0yueHust

0/

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KomnunuectBo

JacoB

[IpakTnueckas
MOATOTOBKA

OCHOBHBIC KIIACCHI HCOPTAaHNYICCKUX COG,Z[I/IHGHI/II\/'I.

Kunernka XuMUuecKuX peakuui.

CMGH_ICHI/IC XUMHUYCCKOI'0O paBHOBECH .

I'maponus cosen

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pPCaKInu.

M3ydeHue CBOMCTB KOMIUJIEKCHBIX COCTMHEHUN.

Xumus 351eMeHToB-MeTayyioB [ u Il rpynn riiaBHeIX noArpymi.

OnemenTs! [II-VII rpynn  riaaBHBIX MOArpyI.

AR R I R Pl Bl Il e

MeTtaibl TOOOYHBIX MTOATPYI.

INFN N FN o NS Y NI O N

o R e N o o o R S
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10 [IpuroroBnenue u crangapTU3aLKs pacTBOpa r’UAPOKCUIA HATPUS 110 CO- 5 +
" | ITHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o0IIEH KECTKOCTH BOJOMPOBOTHOM BOABI METOIOM KOM- ’ +
" | IVIEKCOHOMETPUYECKOTO TUTPOBAHUS
12. | Onpenenenue coaepxKaHusi XJOpUA-UOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | Onpenenenue rIrOKO3bI B KapTodene HoToMEeTPUISCKUM TUTPOBAHUEM 2 +
14. | OnpeneneHue TUTPOCKONTMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%
3aounas popma 00y4yeHUs

o S =

2 22

5 3 =

No o 8 o =) 2

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN 5 9 5 o

n/n = s E o

5 & =

g 22
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CmenieHne XMMHYECKOTO PAaBHOBECHS 1 +
3. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2 +
4. | I3yueHue cBOWCTB KOMILJIEKCHBIX COEIMHEHUI. 2 +
5. | Xumus snemenToB-MeTasuioB | u Il rpynm riiaBHBIX TOATPYIIIL. 2 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIII. 2 +
7 [TpurotoBneHune U cTaHAAPTU3ALUS PACTBOPA TMAPOKCHAA HATPHUS O CO- ) 4

" | IAHOM KUCJIOTE METOAOM KHUCIOTHO-OCHOBHOI'O TUTPOBAHUS
Hroro 12 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 - 70
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aILIUTE JTaOOPaTOPHBIX 30 20
pabor
CaMocCTOsITENIbHOE U3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 34 48
IToaroroBka K MPOMEXYTOYHOM aTTECTAUH 9 9
Hroro: 73 147
4.5.2. Conep:xkaHue caMoOCTOATEIbHON padoThl 00y4alomuxcst
No KonuuecTBo yacoB
0 /II HanMeHoBaHME M3y4aeMbIX 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 MAcChl U SHEPTUU; KPaTHBIX OTHO- 6 13
IIEHHI; TOCTOSHCTBO COCTaBa; ABOrapo, MPOCThIX 00bEMHBIX
OTHOIIEHUH.
2 | CkopoCTh M JHEpPreTHKa XMMUYeCKUX peakuuil. Karanus u 6 12
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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 Tuaponu3a. 3HaUeHUE PACTBOPOB CIAOBIX AIIEK-
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.

12

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

12

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

12

Xumus s-3jieMeHTOB. Hartpuil m kKaimii KaKk KOMIIOHEHTBI
MOYBBI ¥ TIOUYBEHHBIX pacTBOPOB. Kanuii kak 37eMEHT MUTaHUS
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.

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




| Htoro: 73 | 147

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

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

1. Xumusi HeopraHuyeckas U aHaJUTUYeCcKas [DIEKTPOHHBIN pecypc] : METOAMYECKUE yKa3aHUs
JUTSI CaMOCTOSITEIFHOM PaOOTHI MO NUCIMIUIMHE sl CTYICHTOB arpOHOMHUYECKOTO (akyapTera /
coct. : A.H. Ilokarumnona, T. A. Ilanosa, E. C. Ilectpukona ; FOxuo-Ypansckuit I'AY, Uuctu-
TyT arposkosorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .— 44 c. — [locTyn U3 JOKaJIb-
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-
Vpansckuii 'AY, UacTuTyT arposkoniorun .— Mmuacckoe: KOxuo-Ypansckuit [AY, 2020 .— 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTalu 00y4aloImmXxcs 1o
AUCHMILIAHE

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKM oOydaronuxcst TpedoBanusm ®I'OC BO
pa3paboTraH (OHJ OLIEHOUHBIX CPEJCTB JUISl TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U IIPOBEACHUS MPOMe-
KYTOYHOM aTTecTauuu oOydarommxcs mo aucuuiuinHe. @OHA OLIEHOYHBIX CPEICTB IPEJCTAaBIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHHUTEJbHAs] YUeOHas1 INTepaTypa, Heo0OXoauMasi VI 0CBOCHUS
AUCHMILTUHBI

OcHoOBHas 1 JIONOJHUTENbHAS yueOHas tuTepatypa uMmeercst B HayuHnoit Oubnnoreke u 31eKTpoH-
HoM nH(popmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO FOxuo-Ypansckuii ['AY.

OcHoBHAaA:

1.  Eropos, B. B. Heopranudeckast 1 aHanmuTH4ecKasi XUMHs. AHATHUTUYECKAs XUMUsA : yaeOHuK / B.
B. Eropos, H. 1. Bopo6seBa, . I'. CunbBectpoBa. — Cankr-IletepOypr : Jlans, 2021. — 144 c. //
Jlanb : anekTpoHHO-OMOIMOTeuHas cucrtema. Pexxum noctyna: https://e.lanbook.com/book/168653

2. bopsosa, JI. /1. OcHoBbI 001meit xumuu : yauedHoe nmocodue / JI. 1. bop3osa, H. FO. Uepnukosa, B.
B. Axymes. — Cankr-IlerepOypr : Jlanp, 2021. 480 c. // Jlanb : 3IeKTpOHHO-OMOIUOTEUHAS CH-
crema. Pexxum nocryna: https://e.lanbook.com/book/168698 .

3. Capraes, II. M. Heopranmnueckas xumus : yaeoHoe nocodue / [1. M. CapraeB. —2-¢ u3J., Ucrp. u
nom. — Canakr-IlerepOypr : Jlans, 2021. — 384 c. // JlaHb : 31eKTpOHHO-OMOINOTEUHASI CHCTEMA. —
Pexum noctyna: https://e.lanbook.com/book/169383 .

4.  BepumnuH, B. . Ananutndeckas xumus : yueOuuk / B. V. Bepmunun, U. B. Bnacosa, U. A.
Hukudopona. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 428 c. // Jlanb : 31€KTPOHHO-
o6ubnuoreynas cucrema. Pexxum nocryna : https://e.lanbook.com/book/115526

JlononHuTenbHas:

1. Bacunesckas, E. . Heopranuueckas xumus : yaeOHoe mocobue : [16+] / E. U. BacuneBckas,
O. U. Ceuxo, T. JI. llleBrioBa. — Munuck : PUIIO, 2019. — 247 c. : ni., Tabmn., cxem. — Pexum no-
cTyma: mo noamnucke. Pexxum noctyma: https://biblioclub.ru/index.php?page=book&id=600065

2. AHanmuTHYeCKass XWUMHUS: XHWMHUYECKHE METOJbl aHanmu3a : ydeOHoe mocobue : [16+] /
O. B. bensesa, H. C. I'ony0eBa, . B. Tumomyk [u 1p.] ; KemepoBckuii rocyiapcTBeHHBIN YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrtBeHHbid yHuBepcutet, 2020. — 175 c. : un,
Tabm., cxeM. Pexxum nocryma:: https://biblioclub.ru/index.php?page=book&id=684859
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Pemenue 3amau mo aHamUTHYeCKOW XUMHMHM @ ydeOHoe mocobue : [16+] / T'. H. llpaiioman,
I1. . Xandwuna, O. H. bynrakora, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
TOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u gom. — KemepoBo : KemepoBckuii rocy-
TapcTBeHHBIM  yHuBepcuter, 2015. - 208 c¢. : T1abnm. Pexum = gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

AHanmuTnueckas xumus : ydeOHoe mocobue : [16+] / T.II. Anexcanaposa, A. M. Amapues,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOMpckuii rocy1apCTBEHHBI TEXHHUYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckuii rocyjapcTBEHHbBIN TeXHHUECKUI yHUuBepeuTet, 2016. — 76
c. : Tabi., rpad. Pexum moctyma: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH(p)OPMaLIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», HeoOX0AMMBIE 11

OCBOCHHUSA JUCIHUIIJINHBI

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

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

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

9. MeToauyeckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

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

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

1.

2.

3.

4.

XuMHUs HEOpraHU4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl O AUCHUILIMHE I CTYIASHTOB arpOHOMUYECKoro (dakynbrera /
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. — [JocTtyn U3 JOKaJb-
Hou cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
XVMUs HEOPTAaHUYECKAsi ¥ aHATUTHYECKAs | METOJMYECKUE YKa3aHUs K TaOOpaTOPHBIM 3aHSITH-
M MO0 TUcHUIUIMHE (04Has Gopma oOydeHus) [ 00yJaromuxcs Mo HampaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponoudBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CEeNbCKOX03sMCTBeHHON npoayknuu] / coct.: [TokarumoBa A. H., Ilectpuxosa E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyr arposkonoruu. - Muacckoe: FOxHo-Ypansckuit ['AY,
2021. 54 c. : Noctyn u3 nokansHO# cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XuMHUs HEOpraHW4YecKas M aHaJIUTHYecKas [DJIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUS
JUTSL BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKyiIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHoO-
VYpaneckuii 'AY, Uacturyt arposkosnorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XuMusl HeOpraHu4eckass 1 aHaJIUTHYECKasl [DJIEKTPOHHBIN pecypc]: METOIMYECKUE yKa3aHUs K
71a00paTOPHBIM 3aHATUAM IO JUCHMIUIMHE IJI1 00YyYaroIIMXCs arpOHOMHUYECKOro (QaxyibTera
(3aounas popma oOyuenwus) / coct. : A.H. [lokarunosa, T. A. [1anosa, E. C. [lectpukona ; FOx-
Ho-Ypansckuii 'AY, Uuctutyt arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit 'AY, 2020 .—
27 c. — Hoctyn u3 nokansHoM cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

.An MAIMOHHbIE TEXHOJOTHH, HCIO0JIb3yeMble IIPU 0CYIIeCTBJICHUN BaTeJbLHOT
10. Uudopmanuo € TeXHOJIOTHH, HCII0JIb3yeMble oCylIecTBJIe 00pa3o0BaTEJIbHOI0
npouecca mo TUCHHUIUINHE, BKJIIOYAs epevyeHb MPOrPaMMHOro odecrevyeHnsi 1 HHPOPMAITHOHHBIX

CIIPaBOYHBIX CUCTEM

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

- [IpodheccronanbHble CipaBoOYHbIE CHCTEMBI TexakenepT http://www.cntd.ru/.

[lepeueHp NUIIEH3MOHHOTO MPOrPAMMHOTO oOecreueHusl. PeKBU3UTHI MOATBEPKAAIOIIETO JOKY-

MCHTa:
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- IO OfficeStd 2019 RUS OLP NL Acdmec, JIuuensuonnsiii noroBop Ne 11353/409/44 ot
25.12.2018;

- IIO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHBIN q0roBop Ne
11354/410/44 ot 25.12.2018;

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

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

- AntuBupyc Kaspersky Endpoint Security mist OusHeca, JluneH3umoHHBIH goroBop Ne
20363/166/44 ot 22.06.20; Jara 3axmtoueHust kontpakra: 15.10.2021. Homep kouTpakrta: 44/44/9A.
[Ipenmer koHTpakTa: OKkazaHue yCiayr MO MPeI0CTaBICHUIO0 HEUCKIIOUYUTENIBHOTO MpaBa NCIOJIb30BaHNUs
porpaMMHOro obecneueHust antuBupyc Kacnepckuii (mpouieHue TuieH3ui);

- OmnepanvoHHass cHUCTeMa CHEIUAIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensuonnsiit oroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTepuajbHO-TeXHUYecKas 6a3a, HeoOXoAUMAs AJIsl OCYIIeCTBJIEHUsI 00Pa30BaTeJIbLHOI0
npouecca no JMCUMILUInHE

Y4eOHble ayIiuTOPHUHU JJIs NMPOBEJCHUs] 3aHATHI, MPeIyCMOTPEHHBIX NMPOrpaMMoii, OCHa-

HEHHBbIE 000PYI0BAHUEM M TEXHUYECKHUMU CPeICTBAMM 00y4eHM s

1. YuebOHas ayauropusi JUIsl MPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, OCHAIEHHAs MYJIbTHMe-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTEDP U BHACONpPOoeKTOp) — 217.

2. JJaboparopus — 314 Jlaboparopusi XUMUHU

IToMemeHust 1J151 CAMOCTOSATEIHLHON PadoThI 00yYAKOIMXCS
[Tomerienust s caMocTosTeNbHON paboThl oOyuatomuxcst — 317, ocHalieHHbIe BEIX010M B MIHTEpHET,
BHYTPUBY30BCKOM  KOMIIBIOTEPHOW  CEThIO, JOCTYIIOM B  DJJEKTPOHHYIO  HH(OPMAaIHMOHHO-
00pa3oBaTeNbHYIO Cpemy.

IlepeyeHb 000py10BaHUSI M TEXHHUYECKHX CPEACTB 00y4eHM sl

1 ®otokonopumerp KOK-3
2 Uonomep 1-130
3 Kongykromerp KCJI-101
4 Becsl anexktponnbie VIC-120 d3
5 Cymmnbasbiit mkap CHOJI 58/350.
6 Buirspxkabie mkadwl (2 mrT.)
7 Tepmoctat TC-1/20 cyxoBo3ayIIHbII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEICHUS IPOMEKYTOYHON aTTECTALUN
00yJaroImxcst



COAEPKAHHUE
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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 MATEMAaTHUYCCKUX U CCTCCTBCHHBLIX HAYK C MNPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Kon n HanmeHoBa- ®opmupyemslie 3YH HanmenoBanue
HUE UHAUKAaTOpa 3HAHUS YMEHHUS HaBBIKU OLICHOYHBIX
JTOCTHKEHUS KOM- CpelCTB
NEeTeHIINH
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 | YSCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJIapPTHBIX 3aJ]a4 | OCHOBHBIE XUMHUYe- paTypoi; UCIOJIb- | HOJIOTHEH B - TECTUPOBaHUE
B 00JIaCTH CaZ0BOJ- | CKHE 3aKOHBI U IMOHS- | 30BaTh CBOMCTBA obnactu xumuu | [Ipomexyrod-
CTBa C MPUMEHEHH- | TUS; IPAKTHUECKOE XUMHUYECKUX Be- HEopraHuye- Has  arTecra-
eM WHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPTaHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHUKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
n3poactee (b1.0.36 -
3.1)

BOJICTBEHHOM ITpaK-
TUKE C IPUMEHEHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTHI
(b1.0.36 -V.1)

HOBHBIMUA
HaBBIKaMH 00-
parieHus ¢ jia-
OopaTOpHBIM
o0opynoBaHu-
€M U MOCY0M;
3HAHUSIMMHU I10
TEOPETHUYCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
m3a (b1.0.36
-H.1)

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

N/-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIAH JTSl PeIICHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I caoBOJACTBaA C HpI/IMeHeHI/IGM I/IHq)OpMaI_II/IOHHO—KOMMyHI/IKaI_[I/IOHHBIX

TEXHOJIOTHI
[Toxazarenu Kputepuu u 1mikana olleHUBaHUS PE3YIbTaTOB 00YUYEHUS MO AUCIUILTHHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuii
BEHb BEHb BEHb BEHb
Mmbie 3YH) ypose YpoBe ypoBe ypoBe
51.0.36 -3.1 OOyuarommiics He | OOyJarommiics OO0yyvarommiics OGyuarormuiics

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  IPOM3-
CTBEHHOM  IIPOU3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBeC  Tpedye-
BOJICTBE YUTEIbHBIMU MOH CTEIEHbBIO
OomMOKaMd U  OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TpO0e- | CTH
JaMu
51.0.36 O6yuaromuiics He | O6yuaronuiics OGyuaromuiics OGyuaromuiics
y.1 yMeeT  camocTos- | cmabo yMeeT caMo- | yMeeT  CaMOCTOsl- | 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- | 3aTPYJAHEHUSAMH 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
51.0.36 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 |
MOCYAO0W; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHaM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpraHMYecKOM XH-
MHUH, OCHOBHBIMH
HaBBIKAMHU 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
aHanmmM3a ¢ 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 HeOpraHuyeckass 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-

Hou cetn MAD : 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 HampaBJIeHUsM 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. : Moctyn u3 nokansHO# cetn MAD:

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

3. XuMHS HEOpPraHWUYECKass M aHaJUTU4YeCKas [DNEKTPOHHBIM pecypc] : METOAMYECKHE YKazaHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU paboThI sl CTYACHTOB arpOHOMHUYECKOTO (hakysbTeTa (3a04Hast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, Uactutyt arposkosiorun .— Mmuacckoe: KOxuo-Ypansckuit 'AY, 2020 .— 42
c. — Hoctyn u3 nokansHoi#l cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMHsi HEOpraHUYecKas M aHATMTHYECKas [DIEKTPOHHBIN pecypc]: METOAUYECKUE YKAa3aHHS K
1abOpaTOPHBIM 3aHATUSM IO JUCIHUIUIAHE IJI OOYYarOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuit I'AY, 2020 .—
27 c. — loctyn u3 nokanbHOU cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeTonnuyeckue MaTepHaJibl, ONpeaesIloIHe NPpoueAypPbl OLleHUBAHUS 3HAHMUI, YMEHHIA,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM I

B nanHOM paznenie METOIMYECKHE MAaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLICHUBAHUS 3HA-
HHM, YMEHUM, HABBIKOB U(MJIM) OMNbITA ACSITEILHOCTH, O JUCUUIUIMHE «XHUMUS HEOPTraHMYECKasl U aHa-
JIMTHUYCCKAaA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUIOB TGKYH_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAIIMN 00YJarOITUXCSl.

4.1. OueHovHble cpeaCTBA /sl NPOBeIeHUS TEKYIIero KOHTPOJIsi, B TOM YHCJe B Mpolecce
NMPAKTHYECKOH MOAT0TOBKH

4.1.1. Otuer no 1a6opaTopHoii paboTe
OtyeT Mo 1abopaTopHO paboTe UCIIOIB3YETCS JJIs OIICHKHU KaueCTBa OCBOCHUS O0YJarOIIIMCS
OCHOBHOH Mpo¢ecCHOHATFHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepykanue u Gpopma oTdeTa mo JIabopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopubM padoram (1. 3 POC). CopeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (Tadil.) TOBOIATCS
710 CBEeIICHUS 0OYyJaIONINXCsl B HAYaJIe 3aHITHH.

2. ChopmynupyiTe MOHATHE OKUCIATEINS.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBAIOT KOHCTAHTOW HECTOMKOCTH KOMILIEKca?

7. UTo Takoe MeTOJ IEKTPOHHOTO Oananca?

8. dakTOoph! BAUAIOLUIME HA CMEIIEHNE XMMUUECKOTI0 paBHOBECHUS ?
9. [IpyHUIMN TUTPUMETPUUYECKOTO aHATU3A.

10. IlpuHIMI rpaBUMETPUUYECKOTO ONPENETICHMUSL.

Ne OLleHOYHBIE CPEJICTBA Kox u HaumenoBanue
Bormpocs k maboparopHoii padbote MHJUKATOpa KoMIle-
TEHIIUU
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? WJI-lonk1 Hicnons3sy-

€T OCHOBHBIC 3aKOHBI

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. €CTCCTBCHHOHAYYHBIX
4. IlpuBeauTe npUMeEpbl MEKMOJIEKYIIAPHBIX ¥ BHYTPUMOJIEKYJIIPHbIX | AUCLUIUIMH - JJIsg - pe-
OKHCJIMTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM. MICHAA  CTAHAAPTHBIX

3amay B oOiacTu ar-
pOHOMHUU C TIPUMEHE-
HUEeM WHGOPMAIIOH-
HO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

OTyeT OLEHUBAETCS MO0 YCMOTPEHUIO MPENOJABaTENsl OLEHKOM «OTIUYHO», «XOPOLIO», «YIO-
BJIETBOPUTEIIBHO», «HEYJIOBIETBOPUTEILHO» HIIM OLIEHKOM «3a4T€HO», «HE 3a4TeHO». OlLEeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpUTEPUSIM, YCTAHOBIECHHBIM JIJIS
MOJIOKUTEITBHBIX OICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEILHO»). OIleHKa 00BsBIsSETCS 00Y-
YaoLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTYETA.
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HIkana Kpurepumn oneHuBanus

OlLeHKa «3a4TEHO»

- - U3JIOXKEHUE MaTepuaa JOTUYHO, TPAMOTHO;
- cB0OOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

- YMCHUC BBICKA3bIBaTh U 000CHOBAaTHL CBOU CYKACHUSA IIPU OTBCTC HA KOH-

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOLECCHI;
- YMEHHE NMPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEAKIIMA.

O1eHKa «HE 3aYTEHO»

HBIE 3aJa4H;

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHHMIA,
- JIOTIYIICHBI ONTUOKUA B OMPEEICHUU MOHATHN U ONMMUCAHUM XHMHYECKHUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbI pacyeT-

- HE3HaHME OCHOBHOIO Marepuajga ydeOHOM NIporpaMMsl, JOIYCKAIOTCS
rpyOble OMOKH B M3JI0KEHUH, B HAITMCAHUHU YPAaBHEHUH peaKIHil.

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJSl OLIGHKM KauecTBa OCBOEHUSI O0ydyarolUMCSi OCHOBHOM Ipo-
(deccroHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBiser co00i KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MepeHusl 3HaHUW W yMeHul oOydaromuxcs. OOydaromuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIHPOBKOM BOMPOCOB U MPEJIOKEHUEM BHIOPATh OJIMH MPABUIIBLHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OneHoYHBIE CpeACTBA

KO,Z[ 1 HAMMCHOBAHUEC

NQ TI/IHOBBIC KOHTPOJIBHBIC 3a/IaHUA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMBI€ IJIA MHIMKATOPa

I/l | OLICHKYU 3HAHWH, YMEHUIA, HABBIKOB U (WJIH) OMNBITA ACATCIBHOCTH, XapaKTePH3Y- KOMITCTCHIIIH
10)11150,€ C(i)OpMI/IPOBaHHOCTB KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI

1. 1. Kakue snekTpoHHBIE KOH(MUTypalluu B aTome peann3oBaTh HEBO3- | M]I-1omk-1
moxHo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: Hcnons3yeT  OCHOB-
a)l,2,3,6; HBIE 3aKOHBI ecTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2,4,6; JTUCHMIIMH Ul pe-
r)3,4,5,6. LIEHUsI CTaHJIAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyMIl YCUIUBAKOTCS:

a) cieBa HAIpaBo U B IPYIIIAaX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIAaxX CHU3Y B BEpX;

B) CIIpaBa HaJIEBO U B TPYMNIIAX CBEPXY BHU3;

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

3. DHeprus HOHU3ALUH JIEMEHTA — 3TO KOJIUYECTBO S3HEPTUH, KOTOPOE:
a) BBIJIEISAETCS IPH MPEBPALICHUN MOJIOKHUTENBHO 3apSKEHHOIO MOHA B
HEUTpaJIbHBIA aTOM;

0) HeoOXO0AMMO 3aTpaTUTh JJIs MPEBpallleHUs] HEHTPaJIbHOTO aToMa B
II0JIOKUTEIIBHO 3apSKEHHBIN HOH;

B) BBIIEJSETCSA IIPU 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 OGpOMOBOJIOpO/AA OTIHYA-
I0TCA:

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

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

T') YUCJIOM OOIIUX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe mienodHbple METaJIbl OBICTPO OKHCISIOTCS, TIOATOMY HX

3agady B o0JlacTH ca-
JIOBOJICTBA C TIPHUMeE-
HEHHEeM HHQOpMaIn-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH
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XPaHsT:
a) MO/ CJI0EM PACTUTEIHHOTO Macia;

B) TIOJ] CJIOEM 3TUJIOBOTO CIIUPTA;

0) Mo cioeM Ba3eIMHOBOIO Maclia;

r) B atMoc(epe aproHa.

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

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 U3MEHSIOTCS MIEPUOINYECKH, TAK KAK BO3pacTaeT 3apsj sii-
pa atoma;

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

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

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI M MEIU HA UC-
cienyeMoe yaoOpeHue Bolaenmiics Oypwiid ra3. [lpu meficTBum mienodu
OLIYIIAJICS 3aMax HalaThIpHOTO cnupTa. JlanHoe yno0peHue:

a) ammooc;

B) KaJIMHHAs CEIUTPA;

0) kapObamm;

I') aMMHa4Has CeauTpa

9. C HauMEeHBIIEN CKOPOCTHIO MPOTEKAET PEAKLUSA MEKY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;
0) >xene3Hoi cTpyxKoi u 4%-ubiM pactBopoM CuSO4;
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, aJTIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJeli ruApOKCHIA KAl HEOOXOMMO B35Th, I IPUTO-

ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop OyneT HazbiBaThes 1-MomnsipHbIM (1 M.):

a) Eciu 1 mosb BenecTBa conepkutces B 1 1 pactBopa.;

6) Ecnu 1 moub BemmecTBa coaepskutcst B 1000 T pacTBopuTens;
B) Ecniu 1 monb BemectBa conpepxkutcsa B 100 T pactBopa;

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

ITo pe3ynpTaram Tecta 00ydaronIeMycsl BBICTABISAETCS OLIEHKA «OTIMYHO», «XOPOIIO», «YyIOBIIe-
TBOPUTEIBHO» WIN «HEYAOBIECTBOPUTEIBHOY.
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Kpurepuu orenuBanus orpera (Tabi.) TOBOIATCS O CBEICHUS 00YJAIOIMUXCS 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 (ya0BJIE€TBOPUTEIBHO) 50-69
Orenka 2 (HEYy10BIETBOPUTEIHHO) Mmenee 50

TecToBbI€ 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKa3aHUSIX:
XUMUS HEOPraHUYECKasi U aHATUTHYECKas [DJIIEKTPOHHBIN pecypc] : METOJAMYECKUE yKa3aHUs JJIs ca-
MOCTOSITEIBHONH padOThl MO AWCHHIUIMHE ISl CTYJEHTOB arpoOHOMUYEcKoro (akyibTera / COCT.
A.H. Iloxarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxuo-Ypanbckuii I'AY, UucTUTyT arposkosio-
run .— Muacckoe: FOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 nokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. KonTpoJsbHasi pabora

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

KonTponpHas paboTa olleHMBAeTCS KaK «3a4T€HO» UM «HE 3a4TeHO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha YCTaHOBOUYHOM Jekimu. Coaepikanue,
MOPS/IOK BBHITIONHEHHS U TPeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi 1 aHaJIUTHYeCKasl [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs JJIsl BHIOJHEHUS
KOHTPOJIbHOM paboThl JUIs CTYACHTOB arpOHOMHMYECKOro (akynabTera (3aouHas ¢opma oOydyeHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosioruu .— Muacckoe: FOxno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHoM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OneHka 0OBSBISETCS CTYICHTY MMOCIE MPOBEPKU KOHTPOIHHON PaOOTHI.

[IIxana Kpurepuu onieHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepualt;

- TIPOSABIISICT HABBIKM aHANN3a, 0000IICHNS, KPUTHYECKOTO OCMBICIICHHS U
BOCIIPUATHSI HH(OPMALINY;

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 33/1aHUEM, TOYHO HC-
M0JIb3YETCsl TEPMUHOJIOTHS;

- TIOKAa3aHO yYMEHHUE WJUTIOCTPUPOBATh TEOPETUUECKHUE ITOJIOKEHHUS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYallUU;

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

- MOTYT OBITh JOMYIIEHBI OHA-JB€ HETOYHOCTU NPH OCBEUICHUU BTOPO-
CTEINEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- 00Hapy)XeHO HE3HAHUE WJIM HETIOHMMaHHe OONbIel uiu Hanbolee BaXK-
HOM YacT y4eOHOTro MaTepuana;

- JIOMYIIEHB! OIMIMOKK B OINpPENEeNICHUH MOHATUH, IPH UCIOIb30BAHUH TEp-
MUHOJIOTHH;

- He cOPMUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUSI, YMEHUS ¥ HABBIKH;

- TpeOoBaHus K 0hOpMIIEHUIO PabOTHI HE COONIOIEHBI.

O1neHKa «He 3a4TEHO»
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4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUHON aTTeCTAllUN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM TIIaHOB

4.2.2. IKk3amMeHn

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

DK3aMeH M0 AUCIUILIMHE POBOAMUTCS B COOTBETCTBHU C paclUCaHUEM NMPOMEXYTOYHOM aTTecTa-
L[MU, B KOTOPOM YKa3bIBA€TCS BpPEMs €r0 MPOBEJIEHUS, HOMEP ayAUTOPHH, MECTO MTPOBEIECHUSI KOHCYIIb-
Talu. YTBEPKACHHOE paclucaHue pa3MelnaeTcss Ha MHQOPMAIMOHHBIX CTeHIaX, a Takke Ha oduim-
aJIBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMA Il TPOMEKYTOYHOUW aTTeCTalluid O0YyJaronuxcs yCTaHABIMBaeTcs: pabdo-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekTopaMu. C pa3pemieHus 3aBeayomero kadeapoii Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATh IMpemnojiaBarenb Kadeapbl, MPUBICUECHHBIA IS MOMOLIM B MpUeMe
9K3aMeHa. B ciydae OTCYTCTBHSI BEQyLIETo IMpPENoAaBaTelis 3K3aMEH MPHUHUMAETCS IpPEeroiaBaTeliem,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIETo Kadeapoi.

[IpucyrcTBUEe Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
pSUKEHHsI PEeKTOpa, MPOPEKTOopa Mo y4eOHON M BOCHHUTATEIbHOW paboTe WIIM 3aMECTHTENs AUPEKTOpa
Wucturyra no yueOHOM paboTe He JOMyCKaeTcsl.

Jlns mpoBenieHus SK3aMeHa BeAyLIUil pernojaBaTellb HaKaHyHe [OJIy4aeT B CeKperapuare Ju-
pEeKTOpaTa 3a4eTHO-3K3aMEHAI[MOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIAETCS B CEKpETapuar 1mociie OKOH-
YaHUsI MEPOTIPUATHUS B ACHb ITPOBEICHUS IK3aMEHA WM YTPOM CIIEAYIOLIETO JHS.

DK3aMeHbI POBOASATCA MO OMJIeTaM B YCTHOM MJIM NMHCbMEHHOM BHjE, MO0 B BUIE TECTHPOBA-
HUs. DK3aMEHAIlMOHHBIE OUJIEThI COCTABISIOTCA MO YCTaHOBJIEHHOH (hopMe B COOTBETCTBHM C yTBEp-
KJICHHBIMU KadeApoll SK3aMEHAIMOHHBIMU BOMPOCAMH W YTBEPXKIAIOTCS 3aBENYIOINM Kadeapoit
eXeronHo. B bunete cogepKuTcs 2 TEOPETUUECKUX BOIPOCA U 3aaua

DK3aMeHaTOpy MPEAOCTaBISAETCA MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIeTa, a TaK)Ke MOMHMO TEO-
PETHYECKHUX BOMPOCOB JaBaTh JAJIsl pEUICHU 33a4d U MPUMEPbI, HE BHIXOAIINE 32 paMKU IPOHEHHOTO
MaTepuana 1mo u3ydaeMoil TUCIUTUIHHE.

3HaHMS, YMEHHS M HaBBIKM OOYYalOIIMXCS OMPEAENSIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOLIO»,
«yJIOBIICTBOPUTEIIBHO», «HEYIOBJICTBOPUTEIBHO» M BBICTABISIOTCS B 3aUCTHO-3K3aMCHAIIMOHHYIO BE-
JIOMOCTh 00Yy4YaroIerocs B IeHb 9K3aMeHa.

[Tpu nmpoBeieHUH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAUTHCS Oosee 6 o0ydarommx-
Cs Ha OJIHOTO MpernoaBaTes.

[Tpu mpoBefeHNH YCTHOTO 3K3aMeHa OOYYaroIIuiics BBIOMpPAET dK3aMEHAIIMOHHBIN OWUJIET B CITy-
YaifHOM MOpsKe, 3aTEM Ha3bIBaeT (paMIIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpems 3x3amena oOyuarommecs MOTYT TOJIb30BaThCS C pa3pelIeHus] IK3aMeHaTopa Mporpam-
MOH JAUCITUIUIMHBI, CIPABOYHOW W HOPMATHUBHOM JIMTEPATYpOH, APYTUMH TOCOOUSIMH M TEXHUUYECKUMH
CpEICTBaMH.

Bpemst moaroToBku oTBeTa MpH clavye SK3aMeHa B YCTHOM (opMe JOKHO COCTaBIISITh HE MEHEe
40 MuHYT (110 XKeTaHUI0 00yYaroIIerocsi OTBET MOXKET ObITh 10CpOUYHBIM). Bpems orBera — He Oonee 15
MUHYT.

OOy4Jaromuiicsi, UCIBITHIBAIONINKI 3aTPYIHEHUS MPH MOATOTOBKE K OTBETY IO BBIOPAHHOMY UM
ousieTy, UMeeT paBo Ha BEIOOP BTOPOro OUIieTa C COOTBETCTBYIOLIUM MPOJIEHHEM BpEMEHH Ha MOJro-
TOBKY. [Ipy OKOHYATENTLHOM OIIEHUBAHWHU OTBETA OILICHKA CHIDKACTCS HAa OAWH Oai. Beigada Tperbero
OwyieTa He pa3peniaeTcs.

Ecnu oOyuarommiicst SsBUJICS HA 9K3aMeH, U, B3AB OWJIET, OTKA3aJICsA OT MPOXOKICHUS aTTECTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIISETCS OLICHKA «HEYAOBJIETBOPUTEINb-
HO».
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Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOMHCHBIX MaTe€pHaioB, MOOUIBHBIX Telle()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB M IPYTUX BHJIOB JTUYHOM KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciyyae HapyiieHusi 3Toro TpebOoBaHHUs MpPENoAaBaTeib
00513aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HEYHOBJIETBO-
PHUTEIBHO.

BeicTaBiieHHE OLICHOK, ITOJIY4EHHBIX IIPU MOJBEACHUH PE3YJIbTaTOB IIPOMEKYTOYHOM aTTEeCTalllH,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJJOMOCTh NMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeIN HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHMS 3aIIUCEN O
pe3yibTaTax MPOMEXYTOYHOM aTTeCTAlMK B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTD.

HesBka Ha 5K3aMeH OTMedYaeTcs B 3a4€THO-3K3aMEHAIIMOHHOW BEJOMOCTH CIOBAMM «HE SIBUJI-
Csa».

s oOGyyaronuxcs, KOTOpble HE CMOIUIA CaTh SK3aMEH B YCTaHOBJICHHbBIE CPOKH, Y HUBEPCUTET
YCTAHABJIMBAET MEPHUOJ JUKBUJIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpenonaBareny, NpUHUMAaBLINE
9K3aMEH, JIOJDKHBI YCTAHOBUTH HE MeHee 2-X JIHEH, Korja OHU OyAyT MpUHUMATh 3aJ10JKeHHOCTH. MH-
dbopmanus o TMKBUAALMH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO6yyarommmcsi, MOKa3aBUIMM OTIUYHbBIE U XOPOILINe 3HaHUS B TEUEHUE CEMECTpa B XOJe MOCTO-
SIHHOTO TEKYILEro KOHTPOJS YyCIEBAaeMOCTH, MOXKET OBbITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OLeHKa BBICTABIIAETCA B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WHBanmupl M WA C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3[0pPOBbSI MOTYT CIIaBaTh JK3aMEHBI B
ME)KCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE MHIMBUAYAIbHBIM Y4eOHBIM TJIaHOM. HBanmuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] OMIOPHO-/IBUTATEIBHOIO aIl-
mapara, JOINYCKalOTCid Ha aTTECTAallMOHHBIE HCIHBITAHUS B  COINpPOBOXKJIEHUU  aCCUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK AJisi OCOOBIX CiydaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYIIeM KOHTpPOJE YCIEeBAEMOCTH W MPOMEXKYTOYHOM aTTecTaluu OO0y4arommxcs IO
OI1OII 6akanaBpuara, criermanurera u maructpatypei» ®I'bOY BO KOxno-Ypansckuit TAY

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
Ne SK3aMCH MHJIHUKATOpa KOMIIE-
TEHIIUU
1. [Tepunonnueckwuii 3akon /.. MenneneeBa. CoBpemennas hopmynupos- | WJI-1onk-1 Ucronb-
Ka 3aKOHA. 3HaYeHUE TMEPUOJMYECKOro 3aKOHA JUIS XUMHUU. 3yeT OCHOBHBIE 3aKO0-
2. IlonsTHE XUMUYECKON TEPMOAMHAMUKH. TepMOIUHAMUYECKHUE CUCTE- HBI €CTECTBEHHOHA-
MBI. YUHBIX JUCIUTLIAH
3. Tennossie 23 PexTh peakiuii. IHTATBIUSI cUCTEMBI. 3akoH ['ecca JUIS pEIIEHUs CTaH-
4. Csoboanas >Heprus ['n66ca kak GyHKIUA cocTosHUS BemecTsa. AG, JIapTHBIX 33184 B 00-
KaK IPUYMHA TPOTEKAHUS CAMOIIPOU3BOJIBHOM PEaKIuii. JlacTy CajloBONCTBA C
5. CoBpeMeHHast MOZIENb COCTOSIHUS 3JIEKTPOHA B aToMe. KBaHTOBBIE YMC- TPUMCHCHHCM HH-
na dbopMamoHHO-
= KOMMYHHKAITHOHHBIX
6. [TpuHIMTIIBI 3aTI0JTHEHUS STICKTPOHHBIXOpOUTAIEH aTOMa B OCHOBHOM .
TEXHOJIOTHi

coctosiuuu: mpuHuun [laynu, npasuno Xynaa, npaBuiio KiieukoBckoro.
DJIEKTPOHHBIE EMKOCTH OpOUTAJICH, YPOBHEH M MOTypPOBHEH.

7. THnel XUMHYECKUX CBI3EH: KOBAJICHTHAS, HOHHAS, METAJNINUECKAs, BO-
JOpOIHAsI.
8. XapakTepucTUKa CBS3€H: JNMEKTPUIECKIE TUTOIBLHBIE MOMEHTHI, 3()-

(beKTI/IBHI)Ie 3apsAabl aTOMOB, HAITPABJIICHHOCTH U HACBINICHHOCTD, DHEP-
Wi 1 OJJIMHa CBA3U.

9. OrnpezeneHne MOHATHSI «KOMIUIEKCHBIE coeTMHEHUs». OCHOBHBIC TTOHS-
THSL KOOPAUHAIIMOHHOU TEOPUH.

10. Baxneme THIIBI KOMIUIEKCHBIX COCIUHCHUM.

11. [TpuauHbI 00pa30BaHUs BOAHBIX PACTBOPOB. [ OMOTE€HHBIE U TE€TEPOTeH-

HBIE PACTBOPBI.
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12.

OnextponauTsl. CBOICTBA paCTBOPOB 3JEKTPOJIUTOB.

13. I'maponus costeld. Tunel rugpoausa.

14. [ToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. OCHOBHBIE (PaKTOPHI, BIH-
SIFOLIUE HA CKOPOCTh peakuuu. OCHOBHOM 3aKOH KHHETHUKHU.

15. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOU peakiuu oT Temneparypsl. [Ipea-
CTaBJIeHHE 00 PHEPTUM aKTUBAIMH, SHEPreTHYECKOM Oapbepe U mepe-
XOJIHOM SHEPTreTUYECKOM KOMILIEKCE.

16. Kunernueckas konuenuus pasHoBecus. Koncranrta paBHoBecus. Cme-
HIEHUE PaBHOBECHS MTPU U3MEHEHUH KOHILIEHTPALUU, TEMIIEpaTyphl U
nasyenus. [Ipuamun Jle-Ilarense.

17. OO6mas xapakTepucTUKa 3J1eMeHTOB rpymibl [A. Bomopos (M30Tomsl,
nosryueHue, PU3nIecKue U XUMUIECKHE CBOMCTBA).

18. Bopa, reoMeTpus U CBOMCTBA €€ MOJIEKYJIbI. XUMUYECKHUE CBOWCTBA BO-
nbl. Bona kak pactBoputelnb. Boga B cenbCkoM X034iCTBE

19. XUMHYEeCKHE CBOMCTBA MIEI0YHBIX MeTalIoB. Kanuii kak 3JeMeHT ITH-
TaHus pacteHuit. Kanuiineie ynoopeHusi.

20. Ou3nyYecKue 1 XUMUIECKIE CBOMCTBA KalbIUsA U MarHus. Mx 6uonoru-
YEeCKOe 3HaUCHUe

21. ®dusnveckue 1 XUMHUIECKUE CBOMCTBA AIIEMEHTapHOTO Oopa.

22. Kucnopoansie coenquaeHns 6opa: oKcui, O0pHast KHCIOTa, TOJTUKHUCIIO-
ThI O0pa, UX COJIN

23. Dur3nYeCKre U XUMUYECKHE CBOMCTBA METAJUIMYECKOTO AJIFOMUHUS.

24. OKcuapl U THAPOKCUIBI AIIOMUHUS, pa3HooOpa3ue ux CTpoeHus, aMmdo-
TEPHOCTh TUX COCAMHEHUH, peaKI[M1 UX B3aUMHOI'0 [IPEBPAICHUSI.

25. XuUMHST HEOPraHUYECKUX COCIMHEHUI Yyriiepo/ia: YIJIEKUCIIOro ra3a u
€ro IPOU3BOIHBIX.

26. 3HayYeHHE COCIMHEHUN YyTIIepoa B CEIIbCKOM x03siicTBe. KpyroBopot
yriepojia B pupojie. IKOJIOTMUECKUE aCIIEKThl XUMHUH YIIIEPO/a.

27. XuMus coeuHeHu KpeMHUsl. KpeMHe3eM, CHIIMKAThI U aTlOMOCHIINKA-
ThI KaK TOYBOOOPA3YIONIE MUHEPAJIBL.

28. Oco0eHHOCTH XMMUU T€pPMaHMs, 0JI0Ba U CBUHIIA. [[pumMenenne atux
AJIEMEHTOB M UX COEAMHEHUHN. DKOJOTUYECKasi OMACHOCTh COSIMHEHUI
CBUHIIA

29. XHUMHS MOJIEKYJIIPHOT'O a30Ta.

30. XUMHUS aMMHUAKa U €ro IPOU3BOIHbBIX.

31. XUMHSA OKCUJIIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEN.

32. ®Docdop, amnmorpornHbie MOIUMUKAINH, PU3HIECKAE U XUMUYECKUE
cBoMcTBa MOJIeKyIsipHOTO (hochopa.

33. OpTtodocdopHas kucnora u ee coiau. 3HaueHue pocdopa kak 37eMeHTa
nutanus. ocdopHbie ynoOpeHusl.

34. DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOIa. DKOJIOTHYECKas POiib
KHCIIOPOJIa ¥ 030HA aTMOC(HEpHI.

35. CoenuHeHus cepbl ¢ BOAOPOAOM U kuciopogoM. CepHast KUCIIOTa,
cynbdarsl.

36. CepHHUCTHIH Ta3, CEpHHUCTAs KUCIO0Ta, CYyIbPUTH. CepoBOIOPOI U MOJH-
Cynb(aHsbl.

37. DIIEKTPOHHOE CTPOEHUE aTOMOB IraJIOT€HOB U 3aKOHOMEPHOCTH U3MEHE-
HUS CBOWCTB rajoreHoB B noArpymnme. CoenuHenus Gropa.

38. XJ10poBOAOpO, coigHasi kuciaora. CoeIMHEHHS XJIopa ¢ KUCIOPOAOM U
MX CBOMCTBA.

39. Xumust 01aropoHbIX I'a30B (CTpOEHHE ATOMOB, 0COOCHHOCTH XUMHUYe-

CKHX U (DU3UYECKUX CBOMCTB).
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40.

CeMeNCTBO Kee3a 1 UX XUMHUYECKHE CBOMCTBA.

41. Xumus mapraana (OKCUJIbl, THAPOKCUIBI, KUCIIOTHI, COJIN).
42, Oco0EHHOCTH XUMHUHU XPOMa; €r0 BaXKHEHIIINE COeTUHEHUS (OKCH/IBI,
TUAPOKCHUIbI, KUCTIOTHI, COJIN).
43, XuMusi MEN U €€ CoeAMHEHUMN (OKCUbI, TUAPOKCUIBI, COJIH).
44, IIpenmer, 3a1aun ¥ 3HaYEHHUE AHATUTUYECKON XUMUMU.
45. Knaccudukamnmst MeTo10B aHAMH3A.
46. TOYHOCTH AHATTUTUYECKUX ONPEACICHUN
47. TeopeTnyeckre OCHOBBI aHATTUTUYECKON XUMHUH: 3aKOH JEHCTBYIOIIUX
MacC.TEOpHUsl NEKTPOJIUTUUECKONU TUCCOIUALIMHI, TPOTOJIUTHYECKAs
TEOpHsL.
48. XHUMHYECKOE paBHOBECHE B reTeporeHHbix cucremax. I1P, ero npume-
HEHUE.
49. CniocoObI BbIpaykeHUsI KOHIEHTPALMU PaCTBOPOB: MPOLIEHTHAs!, MOJISIP-
Hasi, HOpMaJIbHAsI, TUTP, MOJISUIbHASI KOHLIEHTPALIUH.
50. OcHoBbl rpaBuMeTpHUUecKOro ananusa. CyTb MeToa, IpUMEHEHHE,
ycnoBus npoBefeHus. Ocaxaaemas U rpaBuMeTpuyeckas Gopmal.
51. ITogroroska BemecTBa K rpaBuMeTpudeckomy aHanusy. Hasecka. Ile-
PEKpUCTAIIN3ALINSL.
52. PacTBOpeHue 1 ocaxkeHne B TPABUMETPUH.
53. OuiIbTpPOBaHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BEIUUCICHUS B IPaBU-
METPHH.
54. OCHOBBI TUTPUMETPUUYECKOTO aHan3a. CyTh, MPUMEHEHHE, YCIOBUS
IIPOBEJICHMUSL.
55. PacTBOpBI B TUTpUMETPHUH.
56. Knaccudukanmst metonoB TutpuMeTpun. CyTh KaKJ10H TPYIIIBI METO-
JIOB.
57. OO6u1me mpreMbl THTPOBAHUSL.
58. XapakTepucThKa METOI0B HelTpanu3aiuu. [IpoBenenne, npumMeHeHne
Y 3HAYCHHUE.
59. KpuBble TUTpOBaHMSI, X TIOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.
60. WMHukaTopsl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHIUKATOPOB.
61. XapakTepHUCTUKAa METOJI0B KOMILUIEKCOHOMETPHH.
62. OCHOBBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX METOA0B aHanu3a. Kiac-
cuuKalus STUX METOJIOB.
63. XapakTeprucTUKa IEPMAHTAHATOMETPUH, HOJIOMETPUHU U XPOMATOMET-
puu.
64. XapakTepucTUKa METO/I0B OCAXKICHHUSI.
3amauu U1 9K3aMeHa
1. B xaxom 00beMe BOJHOTO pacTBOpA XJIOPHIa KaJusl C MacCOBOM JoJei N -1onk-1 Ucnonb-
10% conepsxutest 2,5 1 KCI1? ITnotHOCTS pactBopa 1,063 r/em?’. 3yeT OCHOBHBIE 3aKO-
2. Onpenennute MOISPHYIO KOHIEHTPALIMIO PACTBOPA, OJIYYEHHOTO MPH HbI €CTCCTBCHHOHA-
pacTBopeHuu cynbhaTta HaTpus Maccoit 42,6 T B Bojge Maccoit 300 1, ec- | YYHBIX JTUCIMILINH
JIY THTOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12 r/m. JUISl pELIEHUS CTaH-
3. Kaxk nosnusier yMeHblIEHNE JaBICHNS HA PABHOBECHE B PEAKIIUAX: JIAPTHBIX 33/1a4 B 00-
a) N204 — 2NO2 6) 2NO + Oz — 2NO:z2 B) 3Fe203(x) + CO(1) — JIaCTH CaZloBOACTBA C
2Fe304(k) + CO2(1)? NIPUMEHEHUEM WH-
4. K pactBopy Maccoii 250r, MaccoBast 10JIsl COJTM B KOTOPOM COCTaBJISIET (opmanmonno-
10%, npwinnu Bony 00bEMoM 150mit. TIpuHSAB MIIOTHOCTH BO/BI paBHOH | KOMMYHHMKAIIMOHHbBIX
1r/M71, onpeieuTe MacCCOBYIO JIOJIO COJIM B MOJIYYEHHOM PacTBOPE. TEXHOJIOT Ui
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IIpu onpeien€HHBIX YCIOBUIX peakLys XJIOPOBOAOPOIA ¢ KUCIOPOAOM
spasercs oopatumoii: 4HCI(r) + O2(r) — 2Cl(r) + 2H20(r), AH=-
116,4x/1x Kakoe BnusiHMEe Ha paBHOBECHOE COCTOSIHUE CUCTEMbI OKa-
JKYT: a) YBEIMYCHHE JIaBJICHUsI; 0) OBBIIICHHE TEMIIEPATYPhI; B) BBE-
JIEHUE KaTaJln3aTopa.

MeTooM 31eKTpOHHOTO OanaHca moaoepuTe K03 HUIIMEHTHI B CXeMe
OKHUCIIUTENbHO-BOCCTaHOBUTENBbHOM peakuuu: Nal + NalOs; + HoSOq
—I> + NaxSO4 + H,O

[TonyuyeHHOE ypaBHEHME NIEPENUIINTE B HOHHOM U COKPALIEHHON HOH-
HO# hopmax. HazoBute komruiekcHbie coequnenus: a) [CrPO4(NH3)s];
0) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) Fes[Fe(CN)g]3; 1)
[Pt(NH3)4](NO2)>. Onipenenute cTereHn OKUCISHUS KOMILUIEKCO00pa3o-
BaTeleil B COEJUHEHUSIX.

HaiitTi MossipHyI0 M1 HOpMaJbHYIO0 KOHLIEHTparuio 10%-Horo pacTtBopa
HNO3 (nnotHocTs pactBopa 1,05 r/mi).

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS T'MIPOJIN3a HUTpaTa
AIIOMHMHMA U aLeTaTa HaTpusl. Y KaKATE PEAaKIUIO CPENbI B paCTBOPE
cosu. Hanummre BoIpaskeHUs U1 KOHCTaHTBI THAPOJIN3a

10.

Kakue 13 nmepeyncieHHbIX BEIIECTB U 32 CUET KaKUX JIEMEHTOB MPOSIB-
JISIOT OOBIYHO OKUCIUTEILHBIE CBOMCTBA M KaKHE BOCCTAHOBUTEIbHEIE?
VYka3zarb T€ U3 HUX, KOTOPbIE 001a1af0T OKUCITUTEIIBHO-
BOCCTaHOBHUTENILHOM ABOMCcTBEHHOCTHIO: NH3, HoSO4, MnO7, KMnOy,
HNO;, KoxMnO4, HNO3, H>S, H>SO:s.

11.

OHpeI[eJII/ITB TCPMOANHAMHNYCCKYIO BO3BMOKHOCTD Pa3JIOKCHUS IPpU
KOMHATHOM Temmneparype ciaenytomux Bemects: a) NHaNO3(T) =
N>O(r) + 2H>0(r) 6) (NH4)2COs3(1) = 2NH3(1) + CO2(1) + H2O(T)

12.

Obpa3zert u3BecTHsika Maccoit 0,5 r oOpaboTanu COISTHON KUCIOTOM, Ipr
9TOM BBIJICITIIOCH 75 MIT yTIIEKUCIOro ra3a. OnpeaennuTe MacCoBYIO J10-
710 KapOoHaTa KaJblHs B JaHHOM 00pa3iie N3BECTHSKA.

13.

CocTaBUTh SJICKTPOHHBIC U rpa(bnqecm/le (bOpMy.]'IBI aToma Br u uona
A13+.

14.

Omnpeznenute MOJSPHYIO KOHIEHTPALMIO PACTBOPA, MTOJYYSHHOTO MPH
pacTBopeHuU cynbdara HaTpus maccou 42,6T B Bose maccoit 300r, eciau
IJIOTHOCTB MTOJIYYEHHOr'0 pacTBopa pasHa 1,12r/mi1.

15.

B Boze maccoit 400r pacTBOprIIH cepoBOAOPOT 00bEMOM 12Mi1 (HOp-
MaJjibHbIe ycaoBus). OnpeneauTe MacCoBYIO J0JI0 CEPOBOIOPO/IA B pac-
TBODE.

16.

Haiitu MonsipHyto 1 HopMallbHYIO KOHIIeHTpaluto 10%-Horo pactBopa
HNO3 (mmotHocTh pactBopa 1,051/min).

17.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHHUS THIPOJIN3a HUTpaATa
TIOMUHMS U alleTaTa HaTpus. Y KaKHUTE PEaKIIHIO CPelibl B PACTBOPE
conu. Hanumure BoIpaskeHuUs U1 KOHCTAHTBI THIPOJIH3a.

18.

Cxopoctb xumudeckoit peakuu 2NO(T) + O2(r) = 2NOx(T) npu KoH-
neHtpanusax pearupyromux Bemects [NO]=0,3momb/1 1 [O2]
0,15mos16/71 coctaBuia 1,210 mosb/-cex. HaiiTi 3HaueHHE KOHCTAH-
ThI CKOPOCTH PEAKIIUU.

19.

[Tpu cmemennu ra3000pa3HbIX BemecTB A 1 B mpoTekaeT xumudeckas
peakmusi: 2A + B = 2C + JI. 3BecTHO, UTO Uuepe3 HEKOTOPOE BpeMsI MO-
cJIe Hayaja peakiiMy KOHIIEHTPAlUKU BEUIECTB COCTaBUIIU: [A] =
2monb/1; [B] = 1momns/x; [C] =1,6 Moab/n. BEIYHUCINTE HCXOQHBIC KOH-
LeHTpanuu BemecTB A u B.

20.

Haiitu nponienTHyI0 1 MossipHyto koHueHTpauuu 0,31 pactBopa H3PO4
(motHOCTH pactBopa 1,01r/mn)
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21.

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS T'MIPOJIN3a HUTpaTa
Meu ¥ KapOoHaTa Kajausl. YKaXXUTe peaklUIo Cpe/ibl B PACTBOPE COJIH.
Hanummure BbIpaykeHUs 111 KOHCTAHTHI THAPOJIN3A.

22.

PaccuuraiiTe 00beM pacTBOpa cepHOI KUCIOTHI (MaccoBast A0t HaS04
8%, motHocTh 1,05 T/MI1), KOTOPHBIN OTPEOyETCs ISl IPUTOTOBICHUS
pacTBopa ¢ MacCOBOM JI0JIeH cepHOi KUCTOTHI 2% o6bemMom 400 mut
(mnotHocth 1,01 r/mim).

23.

B Boze maccoit 1000 r pacTBopuiu cyiabdar Kaaus KOTHIeCTBOM Bellle-
CTBa 2 MOJIb. BBIYMCINTE MacCOBYIO JI0JII0 PACTBOPEHHOTO BEIIECTBA.

24.

K pactBopy cepnoii kucinotel 00bemMom 250 mi (MaccoBast ot HaS04
12%, nnotHocTh 1,08 r/min) npununu Boay maccoi 120 r. Paccuuraiite
MaCCOBYIO JIOJIF0 CEPHOM KHCIIOThI H3yYEHHOM PAacTBOpE

25.

PaccunTaiiTe KOJIMUYECTBO BEUIECTBA THAPOKCUA HATPHUSI, KOTOPBIN IO-
TpeOyeTcst Ui MPUrOTOBIICHUS pacTBopa Maccoit 60 T ¢ MaccoBoi J10-
jiew menouu 15%.

26.

K pactBopy conn maccoii 250 r (maccoBas 1oas 10%) npunuinu Bony
o6bemoM 150 mit (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOJIO CO-
JIM B IOJIYYEHHOM PacTBOpE.

27.

Omnpexnenute Maccy COJIM M Maccy BOJIbI, KOTOpPbIE MOTPEOyIOTCA /171t
IpUTOTOBIIEHHUS pacTBopa oobeMoM 120 mit (ttotHOCTH 1,1 r/™MiT) €
MaccoBOH noJeit conu 15%.

28.

Kaxoit 00beM pacTBopa ruapokcuaa kams (maccoBas noyist KOH 12%,
wioTHOCTh 1,11 /M) Hamo mpunuTh K Bonxe Maccor 500 r, uToOkI mo-
Jy4uTh pacTBop ¢ MaccoBoi nonerd KOH 5%?

29.

Xnoposogopon oosemom 5,6 1 pactBopmiiu B Boae Maccoit 500 1. Bei-
yucnute MmaccoByto oo HC1 B mosydeHHOM pacTBOpe

30.

K pactBopy conu maccoii 250 r (MmaccoBast qosst 10%) npunuinm Bogy
o6vemom 150 mit (toTHOCTH 1 T/MIT), OTIpeieIuTe MacCOBYIO JIOIO CO-
JIM B MIOJYYEHHOM PAaCTBOPE.

31.

B Boge maccoit 400 T pacTBOpmIH cepoBoAopos oobemoM 12 mit (HOp-
MaJibHbIE YCI0BUs). OnpeaenuTe MacCOBYIO A0JII0 CEPOBOAOPOAA B TO-
JIY4€HHOM PacTBOpE.

32.

PaccunTaiiTe Maccy BOJIbl U pacTBOpa ¢ MacCCOBOM JIOJIEH XJIOpUa Mar-
HUs 20%, KOTOpbIe MOTPeOyIOTCS AJISl MPUTOTOBJICHUS PACTBOpPA MAaCCOU
300 r ¢ maccoBoit noneit MgCl, 4%.

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

IlIkana Kputepuu onennBanus

- 00yJaroImuics MOJIHO YCBOMJI y4eOHBIN MaTepua;
II0JIb3YETCsl TEPMUHOJIOTUEH;

KU CBSI3HOT'O OIHCAHMsS SBICHUI U MponeccoB;

Ouenka 5

CKOM ITOCJICIOBATCIHLHOCTH,
(oTIHM9HO)

KOHKPETHBIMH ITPUMEPaMU;
Y HaBBIKOB,;

POCTENICHHBIX BOIIPOCOB.

Ouenka 4 - OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMIM Ha OIICHKY «S5», HO TIPH

(XOpOH.IO) 9TOM UMECCT MCCTO OAMH M3 HCOAOCTATKOB!
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- TIOKa3bIBaE€T 3HAHHE OCHOBHBIX MOHATHUI AUCUUILTUHBI, TPaMOTHO
- TIPOSIBJISIET YMEHHUE aHAJIU3UPOBaATh U 00001maTh HHPOPMAIUIO, HABHI-
- IEMOHCTPUPYET YMEHHUE U3JaraTh Marepuall B OIpeIeIeHHOH JJornye-
- TIOKa3blBa€T yMEHHE WIUIIOCTPUPOBATH TEOPETUYECKUE MOJIOKEHUS
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHM, YMEHUI

- MOT'YT OBITh AONYIICHBI OAHA—ABC HCTOYHOCTU IMPHU OCBCIICHUU BTO-




- B YCBOCHHH y4eOHOT0 Marepuasa JOMyleHbl IpoOebl, He NCKa3UBIIUE
CoJepIKaHUE OTBETA;
- B M3JI0’)KEHUH MaTepHalla JOMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBJIIETBOPUTEIHHO)

- 3HaHHWE OCHOBHOI'O MPOTPaMMHOI0 MaTepHalia B MUHHUMaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIOJIHO WJIM HENOCIIEOBAaTEIbHO PACKPBITO COAEPKAHUE MaTe-
puaina, HO MoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPyAHEHUS WIH JOIMYIIEHbI OMIMOKYU B ONpEeIEHUU TOHS-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
WCITPaBJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHUH WU
HABBIKOB, 00y4JaloOIuics HE MOKET IPUMEHUTh TEOPHUIO B HOBOM CUTya-
1017058

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- Ipo0eITbl B 3HAHHUSIX OCHOBHOTO MIPOTPAMMHOTO MaTepuaa, MPUHITUIIH-
aJIbHBIE OLTMOKH IIPU OTBETE HA BOIIPOCHI;

- 0OHapy)XeHO HE3HAHWE WM HEMOHUMaHWe OoJybIlield WM Hambolee
BaXHOW YacTH yueOHOTO MaTepuana;

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

- HC C(bOpMI/IpOBaHBI KOMIICTCHO NN, OTCYTCTBYKOT COOTBCTCTBYIOIIHC
3HaHWSI, YMEHUS 1 HABBIKH.

4.2.3. KypcoBoii npoekT/KypcoBasi padoTa

KypcoBoii mpoekt/kypcoBasi paboTa He PeTyCMOTPEHbI y4eOHBIM TIIaHOM
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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







