[loKyMeHT noanucaH npocToi 31eKTPOHHOM NOANUCHIO
NHdopmaums o

oo MHARCTEPCTBO CEJILCKOT'O XO3SIICTBA POCCUICKOM ®EAEPALIAN

[lomxHocTb: [lnpektop MHaieie paIsEDe/ rocy 1apCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOe YUpeKICHUE
ﬂ,aTa noanucaHua: 25.10.2024 10:58:03 BEICIIIETO OﬁpaB_OBaHHH

e e HOH Y PAIBCK I [OCYTAPCTBEHHBII ATPAPHBI YHUBEPCUTET

UHCTUTYT ATPOIKOJIOT UM - puiman ®TBOY BO I0JKHO-YPAJILCKHAN T'AY

VYTBEPXIAIO
Hupexrop MHCTUTYTA arposkoaoruu
rmﬁ& MmunaeB

«27» anpenst 2022 .

Kadespa arporexHoI0THi H 9KOJIOTHH

PaGouas npofpamma JIMCIMILTHHEL

51.0.37 XUMMS HEOPTAHHUYECKAS 1 AHAJITMTUYECKASA

Hampasnenue noarorosku 35.03.04 Arponomust
Hamnpasnennocts Arpobusnec
YpoBeHb BrIcero oopazopanus — bakajaaBpuaT

Kpanmuduxanus — daxajaasp

®opma 00yuyeHus — 0YHAs, 320THAS

Mmuacckoe
. 2022



Pabouast mporpamMma JUCHHIUIMHBEI «XHMHS HEOpPraHMYECKas © aHAIMTHYECKas» COCTaBjIe€HA B
COOTBETCTBHHU ¢ TpeboBaHusMu DPemepalbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa BhIC-
mrero obpasoBanust (OI'OC BO), yreepxnennoro IIpmkazom MunucTepcTBa 00pa3soBaHus W HayKH
Poccuiickoit @enepanun 26.07.2017 r. Ne 699. Pabowas nporpamma npeaHasHadeHa i MOATOTOBKH
Gakanaspa 1o HanpasiieHuIo 35.03.04 ArpoHomus, HanpaBIeHHOCTE — ArpoOH3HEC.

Hacrosimast paGouasi mporpamMma JMCHHMIUIMHBEI COCTaBlieHa B paMKaX OCHOBHOM Ipodeccuo-
HaimbHOW oOpa3oBarensHOU mporpammsl (OIIOIT) u yuuTeiBaeT 0cOOEHHOCTH 00y4eHHs NPH WHKIIIO-
3UBHOM 00Pa30BaHMY JIUI] C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHE 3/10poBbs (OB3) 1 nHBamM10B.

CocraBuTens — crapimuit npenoaasarens [lecrpukosa E.C.

Pabouas mporpaMma AUCHHIUTMHBI 0OCyXXJeHa Ha 3acefaHUH Kadeapbl arpOTeXHOJIOTHH |
9KOJIOTHH

«25» anpens 2022 r. (mporokoia Ne 8).

3ag. kadeapoi arpoTeXHOJOrHIA U SKOIOTHH

KaHAWuJaT TEXHHYECKUX HAyK, JOIEHT O. C. barpaesa
o

Pabovass mporpaMMa IMCUMIUIMHBEI omoOpeHa ydeOHO-MeTOAMdeckoi kommuccueit Mucruryra
arposKoJIOTHA

«27» anpens 2022 r. (mpotokos Ne3)

Ipencenarens y4e0HO-MeTO AU IeCKOMH

komuccun MHCTUTYTA arpoIKoIOruu E. A. Munaes

Jupexrop Hayunoii GuGmuorexu - _' %)‘( "'Z W. B. lllarpora

.



COJEPKAHUE

1. Ilnanupyembie pe3ynbTaThl OOy4YeHHsS] MO JUCHMIUIMHE,  COOTHECEHHBIE C IUIAaHHUPYEMbIMU

pe3yabTaTaMu OCBOCHUS OTTOIT .......cooiiiiiiiiiiii ettt st st esaee e 4
1.1 11enb ¥ 3a0QUM JUCIIUATIIIIEHBL ........uvvvreereeeeeeieunesesseeeeeesesesssssesseessasasssssssssesssessssosssssssssessessssssssssssssesssnnnnes 4
1.2. KoMIIeTeHIIMM ¥ UHIUKATOPBI KX JOCTHUIKEHHIM .....eevuvrierireeniieeniieeniieeeniteeeniteeeiteesiteessreesaseeesaneeenanes 4
2. Mecto mucuIUIHBI B CTPYKTYPE OLTOTIL....cooiiiiiiiiiieeee et 4
3. O0BEM TUCTIUTUIMHBI U BUTBL YICOHOM PAOOTBI ....veeuvieeurieiieeiiesiieeteeniteeteesateenseeseseeseessseenseessseeseesanaens 5
3.1. Pacnipeenenne o0beMa TUCIHUIUIMHBI TIO BUAAM YUECOHOM PAOOTBL....cccvvreeereeeireeeireeeireeeneeesseeennns 5
3.2. PacnipeienieHre y4€OHOTO BPEMEHH 10 PABTEITAM F TEMAM ....eeevveeeereeenereeessreeessreeenssessnsseessseesssseesnnnes 5
4. CTpyKTypa U cojiepKaHue AUCIUIUIMHBI, BKIIIOUAIOIIEE MPAKTHUECKYIO TOATOTOBKY ..cevvvveeruvreeareeennnes 6
4.1. COACPIKAHUE JTUCIIMTIIIIIHBL ...uevvveeeeuereeeesunteeesaatseeesnusseeessnnseeessnssseeesanssseessssssseessnsseeessssseesssnsseessnnns 6
4.2. COMCPIKAHME JICKIIHH .....eeeuevieeniieeeiteeeiteeetteesitteesiseesstteestteesasteeeabteesabteesabeeeaabeeenseesnbeesnnbeesnbeeesnbeeenanes 6
4.3. ConepikaHUE TAOOPATOPHBIX BAHITHM . ......vveerureeerureeerreeensreeenseeansseesssseessseesssseesssseesnseessssesssssesssseesnns 12
4.4. ConepiKaHNE MPAKTHUECCKUX BAHITHI ...eevuvveeruriernirieriteeriuteesiireesstteesseeesseeessseesssseesnsseesssseessseesssseeens 13
4.5. ConepikaHue CaMOCTOSTEITBHON PAOOTBI CTYICHTOB....cccvveeeereeerreeaereesseeensseeessseeessseessssesssseesssseeenns 13

5. YuebHo-MeToqruecKoe o0ecreueHrne caMoCTOATENbHOM paboThl 00yJalOIMXCs 10 JUCHUIUIMHE.... 15
6. @OHI OIEHOYHBIX CpPEACTB IS NPOBEICHUS MPOMEXKYTOYHOW aTTeCTaluy OOYYaIoIIMXCS 110

JIACIIHTIIIIEHC ........vvvvveeeeeeeeeseuusseeeeeeeeeeeaansssssseseeeeesasssssssseseeesnsassssssseseeeesaasssssssseseesansssssseseseesennansssssseeeeees 15
7. OcHOBHas ¥ JIOTIOJTHUTENIbHAS yueOHas JIuTepaTypa, HeoOXoaumMast it OCBOSHUS JTUCITUTIIUHEI ..... 15
8. Pecypcel nH(pOpPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «IHTEepHET», HeOOXOIUMBIE JJIsI OCBOCHHS
TIVICTIHITITIIIEIDI ..o et et ee e et e e e e taeee e e eaee e e e taae e e e tae s e e eame e e e aaae e e e aaae e e e aaaeeesaanaeseeannaeeaannansesannnneenannnssenennnns 15
9. Meroanyeckue ykazaHHs Ui 00yUYaIOIIUXCS IO OCBOCHHUIO TUCIIHIIIIMHDBL. ...c...evvereenrenreeeenneenieenneennes 16

10. UudopmanioHHble TEXHOJIIOTUH, UCIIOIb3yEeMbIe NMPU OCYIIECTBICHUH 00pa30BaTeIbLHOrO MpoLecca
M0 TUCIUIUIMHE, BKJIIOYasi MepeueHb MPOrpaMMHOro obecriedeHusl U WH(OPMAIMOHHBIX CIIPABOYHBIX

CHICTEM «..teneteeuteeeteeuteesuteenttesuee e bt e suteeaseesa b e e abeesateeabeesbeeeab e e eat e eabeeeabeeab e e eheeeabeeebbeeabeesabeembeeebbeeabeenabeenbeesbeeeasean 16
11. MatepuanbHo-TexHUYECKasi 0a3a, HE0OXoAUMAas JJIsl OCYLIECTBICHHsSI 00pa30BaTEIbHOTO Mpolecca
TIO JIVICIIHITIIIHIHIC . ..o et e et e e e taeeeeeetaae e e e eaaae e e e aae e e e aaneeeeaaae e e e aaa e e e aaaeeesaanaeeeannaeseaannansesannneesennssenennnns 17
[IpunoxxeHue. GOHT OLEHOUHBIX CPEIICTB ...eeuvreerureerrureersureessureesnseeeansseessseesseesssseessseessseesssseessseeessseesnns 18
JIACT PETHUCTPALIMM MBMEHEHHIM ....cceeruvvieeieiitieeeniiieeeenitteeeesitteeesssuseeeessasseeesssasaeesssnsseeesssssseeessnssseeessnnseeeens 33



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

1.1 leap u 3agaun AUCHUILIHHBI

bakanap nmo nampasiennto nmoarotToBku 35.03.04 ArpoHOMUS TOJDKEH OBITH MOATOTOBIICH K pPe-
MICHUIO 3aJga4d HpO(i)GCCI/IOHa.HBHOI\/'I ACATCIIBHOCTH ($1(571474:0)11170,€ THUIIOB: MMPONU3BOACTBCHHO-
TEXHOJOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YITPABICHUYECKOM.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, IPAKTUUECKHAE YMEHHS M HABBIKH
10 XMMUH 00IIIEeH, HEOPTAaHNYECKOW M aHAJTUTHIECKOM, KOTOPBIH HEOOXOAMMBI JIJIsT YCBOSHUS TPOdUIIn-
PYIOITUX TUCIUIIINH, 00SCTICUNBAIM TOHUMAHUE U OCBOSHHUE METOJIOB aHAIM3a M 3aKJIaJbIBAIM 0a3uc
IUIS1 TIOCTIEYIOIIEH MPaKTUYeCKOr pabOThl B COOTBETCTBHU C (POPMHUPYEMBIMU KOMITETEHIIUSMU

3agaum JMCHUILIMHDBI:
- MOJYYUTh 3HAHUSA MO TEOPETUYECKUM OCHOBAM XMMHMH HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIIUX XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTb MPEJCKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE IPOTEKAHUS XUMHUYECKUX PEAKIUI;
— YCTaHAaBJIMBATh B3aMMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €r0 XUMUYECKUMHU CBOMCTBAMH, ;
— TI0JIb30BAThCA COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTHEN;
— BBIPAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPATOPHBIM O00OPYOBAaHUEM, XUMUUYECKOU TI0-
CYZIO¥ U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJ0OB XUMUUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKMA PACUETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— JUIS TIOJYYEHHUS IOCTOBEPHBIX PE3yJIbTaTOB aHAIN3a, HAYYUTh CTAaTUCTHYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIbTaTOB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

OIIK-1. CriocobeH pematb THIOBBIE 33124 TPOGECCHOHATBLHON JIeATENFHOCTH HA OCHOBE 3HAHUN OC-
HOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX W €eCTECTBEHHBIX HayK C IPUMEHEHHEM HH(POPMALUOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA.

Kox u HaumenoBanue
AHIAAKATOPA TOCTHXKE-
HHUS KOMIIETEHIINH

dopmupyemsie 3YH

3HaHUA

yMEHUS

HaBBbIKU

N-lonk-1 Hcnons3yer
OCHOBHEIE 3aKOHBI
eCTeCTBeHHOHaquBIX
JTUCIUTIIMH TSl peliie-
HUS CTaHI[apTHBIX 3a-
na4 B 00JIaCTH arpoHO-
MHUU C HpI/IMeHeHI/IeM
nH(pOpPMaIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

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

OO0yyaromuiicst TOJIKEeH
YMETh: CAMOCTOSITENb-
HO paboTaTh ¢ yueOHOM
Y CIIPaBOYHOU JIUTEpa-
TYypOW; HCIIOIb30BATh
CBOMCTBAa XUMHUYECKHUX
BEIIECTB B JJabopaTop-
HOM Y NMPOU3BOACTBEH-
HOM IIPAKTHUKE C IIPU-
MEHEeHHEeM MH(pOpMa-
LIUOHHO-
KOMMYHHKAIIMOHHBIX
texnonoruii (b1.0.37 —
Y.l

OOyuarommiicss A07-
JKEH BJIAJIETh COBpE-
MEHHON XMMUYECKOMN
TEPMHUHOJIOTHEN B 00-
JIACTU XMMUU Heopra-
HUYECKOHN M aHAJINTH-
YeCKOM, OCHOBHBIMU
HaBBIKAMH OOpaIICHUS
¢ 1abopaTOpHBIM 000-
PYJOBaHHEM H TTOCY-
JIOM; 3HAHUSMH IO TCO-
PETHYECKUM OCHOBaM
COBPEMEHHBIX METO/I0B
ananmsa (b1.0.37 —H.1)

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




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0béM aucHuIUIMHEL cocTaBiseT 5 3auérHeix eaunul (3ET), 180 akamemuueckux yaca (maiee
yaca). JlucuuminHa u3y4daercs:

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

3.1. Pacnpenesienue o0beMa TMCUMILIMHBI IO BHAAM YueOHO padoThl

KonnuectBo yacos
Bun yueGHOI paboThI ouHas ¢popMa | 3a04Has popma
oOyJeHus 00y4eHus

KonTakTHasi padoTa (Bcero), 30 24
B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA
Jlextmm (JI) 32 12
JlaGopatopusble 3ansartus (JI3) 48 12
[IpakTrueckue 3ansatus (113) - -
CamocTosiTeibHasi padota cryaenTos (CP) 73 147
KoutpoJsb 27 9
Hroro: 180 180

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam

Ounas ¢popma o0yueHust

B TOM YHCJIE
No Bcero | koHTakTHas pa- R
HaunmenoBanue pa3zneinoB u tem =
TEMBbI 4acoB Oora cp | S g
J | J3 | 113 i
1 2 3 4 5 6 71 8
Paznen 1. O0Omwast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 14 2 6 - 6 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaklui 12 2 4 - 6 | x
1.3. | PacTtBopnI 12 - 6 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /1. .
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMU4ecKasi CBsI3b
1.5. | OKUCINTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 14 2 6 - 6 | x
1.6. | KoMIiuiekcHbIE COETUHEHMUS 12 2 4 - 6 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMus s-3J1€MEHTOB 12 2 4 - 6 | x
2.2. | XuMHUsl p-2JIEMEHTOB 16 6 4 - 6 | x
2.3. | Xumus d-3eMeHTOB 12 2 4 - 6 | x
Pa3nen 3. Xumus aHamuTu4eckast
Beenenue. Knaccuduxarnus MeTonoB aHanmusa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 8 2 - - 6 | x
00paboTKa pe3yabTaTOB aHAIH3a
3.2. | OCHOBHbIE NOHSTHUS TUTPUMETPUUECKOTO aHAIN3A 17 4 6 - 7 X
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 10 2 2 - 6 | x
KoHnTpoib 27 X X X x | 27
HTroro 180 32 | 48 - | 73] 27




3aounas popma o0yueHust

B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne Bcero 5
HawnmeHnoBaHue pa3ieiioB U TeM Oora g
TEMBI 4acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIIUI 16 2 2 - 12 | x
1.3. | PactBOpBI 14 - - - 14 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. W. X
1.4. 14 2 - - 12
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 16 2 2 - 12 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 14 - 2 - 12 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMHus S-3JI€MEHTOB 16 2 2 - 12 | x
2.2. | XuMus p-2J€MEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Paznen 3. XuMus aHanmuTuyeckas
Beenenue. Knaccuduxarms MeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yIbTaTOB aHAJIN3A
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CymHoCcTh IpaBUMETPUUECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 12 | 12 - 1471 9

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

[IpakTuyeckas MOArOTOBKA MPH peaU3aliK YIeOHBIX MPEIMETOB, KYPCOB, TUCIUIUIMH (MOJY-
Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX ydacThe OOydJaromuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX ¢ Oyaymied mpodeccuoHaNbHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce€0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE MpPeIyCMaTpUBAIOT Nepefady ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IUMON Ut TOo-
CJIETYIOIIETrO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHalbHON NeATeIbHOCTHIO.

Pexomenayembrii 00beM MPAaKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 TUCITUTIIINH, PEeaTU3YIOMINX:

- obmenpodeccuonansubie kommnereHnuu (OITK) ot 15 go 50 %;
4.1. Conepxxanue 11 CHUNTHAHBI

Pazgen 1. O06mas xumusa

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Monb, ocTosiHHAsE ABOTaIpo, MOJISIpHAsl Macca, XUMUYECKUN SKBUBAJICHT, (DAKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJICHTOB, COXPAHEHHSI MAaCChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI T'a30-
BOT'O COCTOSIHHS BEIIICCTBA.

CKOpOCTh U PHEpPreTuKa XUMHU4ecko peakiuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOW peak-
11H; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakivs KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEeaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaAKIUU OT TeMIIepaTyphl, MPaBUIIO
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Bant-T'odda, ypaBHenue AppeHuyca, 3HEpTusl aKTHBALIUU, SHEPTeTUYECKUN Oapbhep, aKTHBUPOBAHHBII
KOMIUIEKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYeHHE YUYEHHUS O CKOPOCTU 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€TEPOTrCHHbIC; BHYTPEHHSSI SHEPTUSI, SHTAIbIINS,
TEIIOBOM 3P eKT XUMHUYECKON peakiuu, 3akoH ['ecca, SHTpOMHsS Kak Mepa BEPOSTHOCTH COCTOSIHUS
CUCTEMBI, N3MeHeHue dHeprun [ nbbca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOIBLHOTO MPOTEKAHUS
peakuuu.

PacTBOpbI

MomnsipHasi KOHIIEHTpaLUsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJICHTa, MaccoBas 0Jisi, TUTP, TEPMO-
IUHAMHYECKHE MPUYUHBI 00pa30BaHUs paCTBOPOB; (hHU3HUECKUE U XUMHYECKHE CUJIbI, 00yCIIaBIUBaIO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CHIBHBIX JJIEKTPOIUTOB OT CIA0BIX; THUITBI CHIIBHBIX 3JICKTPOJIH-
TOB; TUApATallMs MOHOB, NMEPBUYHAS U BTOPUYHAS TUIAPATHbIE 0OOJOYKH, KPUCTAIUIOTUIPATHI; aKTHUB-
HOCTh, KOO()(PUIIMEHT aKTUBHOCTH; TUIBI CIAOBIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH JTUCCOIMALIUN
CJIa0bIX AJIEKTPOJIUTOB; BOJA KakK CiaOblil AJIEKTPOJIUT, BOAOPOIHBIA U TUIAPOKCUIILHBIA MOKa3aTeIn
pPacTBOPOB, CIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTells; THAPOIU3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTBHI U CTENEHU T'MJIPOJIN3a COJIeH; 3HaU€HHE PACTBOPOB CHIIBHBIX M CIIa0BIX AJIEKTPOJIUTOB B XUMUH,
OMOJIOTHMH U TCOXHUMHH.

Crtpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa 1 XuMHU4eCKas CBSA3b.

OCHOBHBIE PUHIUTIBEI KBAHTOBOW TEOPUU CTPOCHHSI BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKNE YPOBHU M MOJYPOBHHM aTOMA; IMPHUHIIMIIBI 3aM0JIHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aToMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laynu, mpaBuino XyHaa; dek-
TPOHHBIE EMKOCTH OpOuTasiel, MOAypPOBHEN U ypOBHEHN aToMa; CIIOCOOBI 3alKCH AJIEKTPOHHBIX (HOpMYIT
aToMa; COoBpeMeHHas (hOpPMYJIHPOBKA MEPUOAMUECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI;
npaBuiio KieukoBCKOro; NnepuoJuYHOCTh U3MEHEHHS CBOMCTB aTOMOB AJIEMEHTOB: SHEPTUHM NOHU3ALUH,
CPOJICTBA K AJIEKTPOHY, IEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUSI CBOMCTB 3Jie-
MEHTOB; CBSA3b PACIPOCTPAHEHHOCTH XUMUYECKHUX JIEMEHTOB C UX MOJO0KEHUEM B MEPUOJIUYECKON CH-
CTEME, MaKpO- U MUKPOA3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3HU; XapAKTEPUCTUKHU CBS3EH: 2JIEKTPUUECKUE
IUTOJIbHBIE MOMEHTHI, 3(h(EeKTUBHBIE 3apsbl aTOMOB, CTE€IIEHb MOHHOCTH, HANPaBICHHOCTb M HACHI-
LIEHHOCTb, SHEPTHUs U JJIMHA CBS3U.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUH.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPABHEHHS] OKUCIUTEIbHOBOC-
CTAHOBUTEJBHBIX PEAKIMI; OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE NOTEHIMANbI; ypaBHeHHEe HepHcra;
onpeJieJieHUe HampaBiIeHUs MPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOUIbIO
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IOTEHIIUAIOB, POJIb OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B
MpUpPO/IE.

KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COCTUHEHUI: KOMIUIEKCOOOpa3oBaTeNb, JIH-
rasjpl, JOHOPHBIE aTOMBI JINTAHJIOB, IEHTATHOCTh, KOOPJANHALIMOHHOE YUCIIO, TEOMETPUS KOOPANHALIN-
OHHOH cdepbl; BHENTHeCEepHbIE HMOHBI; KOMIUIEKCH C XeTaTo0Opa3yIoIMMH U MaKPOIUKINICCKUMHI
JUTraHAaMH; YCTOWYMBOCTh KOMIUIEKCHBIX COEIMHEHHMI B PAaCTBOpPAx, KOHCTAHTA yCTOWYMBOCTU U KOH-
CTaHTa HECTOMUKOCTH; (DaKTOPBI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COSUHEHHI B paCTBOpaX:
TeMIeparypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMIUIEKCO0Opa3oBatTesi, TeOpusi KOOPIAUHAITMOHHON XUMHUYECKOW CBSI3U, 3HAYCHHE KOMILJIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pa3nea 2. XumMusd 3J1eMeHTOB.

XuMHS S-3JIEMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NUYECKUX U XUMHUYECKUX CBOWCTB ATOTO AJIEMEHTA;
OMHapHBIE COEAMHEHMs] BOJAOPOA C AJIEKTPOOTPUIIATEIILHBIMU AJIEMEHTAMH, WX MOBEACHHE B BOJHBIX
pacTBopax, THApaTalus MPOTOHA; THAPHUIBI IEIOYHBIX M MIETOYHO-3eMEIbHBIX METAJUIOB, UX COJIE00-
pa3HbIl XapakTep, TMAPUA-UOH KaK BOCCTAHOBUTENb W JIMTAH[; BOJOPOIHAs CBA3b, €€ 3HAUCHUE B MPU-
poze; BOAA, TEOMETPUSL U CBOMCTBA €€ MOJIEKYJIBI, CTPYKTYpa JIbJIa U KUAKOM BOJbI, XUMUYECKUE CBOM-
CTBa BOJbI, BOJIa KaK paCTBOPUTENb U JIMTAH; 3HAU€HUE BOJIOPO/a KaK Hauboliee paclpoOCTPaHEHHOTO
aneMeHTa BeeneHHOM, Boa B CETbCKOM XO3SIICTBE, SKOJOTHYECKHE aCTIeKThl BOAOIOJIB30BAHUS; 00IIIHE



CBOWCTBA 3JIEMEHTOB [A-TIOATPYIIBL; HIETOYHBIE METaUIbl KaK BOCCTAHOBUTENM, 00Opa3oBaHHe OUHAp-
HBIX COETUHEHUI U WX CBOWCTBA, KATUOHBI IIEJIOYHBIX METAUIOB KaK BakKHEWIas XuMuyeckas ¢popma
UX CYIIECTBOBAHHUS B MPUPOJE, CBOMCTBA 3TUX KATHOHOB, PEAKLUU OMHAPHBIX COEAMHEHHUH C BOMOI;
TUAPATUPOBAHHBIE KAaTHOHBI IIEJTOYHBIX METAJIOB, BHICOKAs PAaCTBOPUMOCTh COJIEH HIEJIOYHBIX METall-
JIOB B BOJI€, KPUCTAJUIOTHAPATHI; KOMIUIEKCH KATHOHOB HATPHUS U KU C OMOMOJIEKYIaMH, KATHOHUTBI
Y MOHHBIN 0OMEH HaTpUs U Kallus U JPYTHX OJHO3apPSIHBIX HOHOB MOYBEHHOI'O PacTBOpa; HATPUH U Ka-
JIMU KaK KOMITOHEHTBI TI0YBBI U IIOYBEHHBIX PACTBOPOB, KWK KAaK 3JIEMEHT IMUTAHUS PACTCHUM, KAIUN-
HbIE yJA00pEeHHs, KpyroBOPOTHl HATPUS M Kallus B Mpupoje; obmme cBorcTBa IIA-moarpynmsr; amdo-
TEPHOCTh OEpUJUIHSI, €r0 OKCHJa U THIPOKCHIA, TOKCHUYHOCTh OEPWILINS U €ro COCAMHEHUM; Qu3nde-
CKHME U XMMUYECKHE CBOMCTBA MarHus M KajiblUsl, X BOCCTAHOBUTEJIbHbIE CBOMCTBA, KATUOHBI MarHus U
KaJblUsl KaK BaKHEWIIuEe (OpMBI CyIIECTBOBAHUS ATHX AJIEMEHTOB B MPHUPOJIE, CBOMCTBA 3TUX KATHO-
HOB; pPa3JIM4M€ B pPACTBOPUMOCTH COJIEM MarHusi U KaJbLUsI U COJIEH HATPUsl M Kallus, KPUCTAIIOTHIpa-
ThI; KOMIUIEKCHBIE COEMHEHHS] MArHKs ¥ KalbLUs ¢ XelaToodpasyomuMunuranaamu, Mg?t u Ca’* B
KMBOH KIIETKE, pONb MarHus B xjaopodumie, Mg* u Ca’* B (hepMEHTaTHBHBIX 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-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHSI IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapakTepa CBA3€il B coenHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH amOMUHMS, (pU3MUECKUE U XUMHUECKUE CBOWCTBA 3ie-
MEHTHOT0 00pa, KUCIOPOACOEpKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YeCKUE M XUMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMHUHUS, BAKHEUIIINE XUMHUUYECKHUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCU]IBI AIFOMUHHUS, pa3HOOOpa3ue UX CTPOEHHs, aM-
(OTepHOCTh STHX COeMHEHHI, PeaKIUU MX B3aMMHOTO TIpeBpalleHus; akBakaTuon Al**, ocobennocTn
€ro CTPOEHUsS M MOBEJACHUS B PAaCTBOPAX; COJU ANIFOMUHUSA, UX KPUCTAIIOTHIPAThI, pACTBOPUMOCTH B
BOJIC M THIPOJIN3; KOMIUICKCHBIE COCIMHEHHs AIMIOMUHUS; OOp M alfOMUHUI B OMocHcTeMax; o0mue
CBOMCTBA 3JeMEHTOB [V A-noArpyniel; XMMUsi HEOPraHUYECKUX COCIUHEHUHN YIJIepoJia: aJUIOTPOITHBIE
MOJU(UKAIMH YTIIEPOAa, OKCUABI yIIIepo/ia, YrolbHash KHCIOTa U €€ COJIM; 3HAUYCHHE YTJIepo/ia B Cellb-
CKOM XO3SIICTBE; KPYTOBOPOT yIiepoja B MPUPOJIE; IKOJIOTMUECKHE aCIIEKThl XUMUU YTIepoaa; 0coOeH-
HOCTH XUMHMUYECKUX CBOMCTB KPEMHHMSI; OKCUJ KPEMHUS, KDEMHUEBBIE KUCIOTHI U UX COJIU; KPEMHE3EM,
CWJIMKAThI, ATFOMOCHIIMKATBHI KaK MOYBOOOpPAa3yIolue MaTepralibl, UX 3HaUE€HUE NS UI0J0POAMS MOYB;
MPUMEHEHHE CHIIMKATOB W JIPYTUX COSAWHEHHN KPEMHHs; OCOOCHHOCTH XMMHH TepMaHHs, OJI0OBA U
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIHME CBOICTBA 3JIEMEHTOB V A-TIOArpyMIbl; 0COOEHHOCTH
XMMHMUYECKHX CBSI3€H a30Ta C BOAOPOJOM, YIVIEPOIOM U KHUCIOPOJIOM; TEPMOJUHAMHYECKAs HEYCTONYN-
BOCTh OOJIBIIIMHCTBA XMMHUYECKUX COEIMHEHUHN a30Ta, €€ MPUYUHBI U TPOSBICHUS B XUMUU U MIPUPOJIE;
XMMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK M €ro IPOU3BOJHBIEC; OKCUABI a30Ta, a30THAs,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOTEHHOTO 3JIEMEHTa, a30T-
coJieprKaIrire OMOMOJIEKYJIbI, UX 3HAUYCHUE B )KU3HEACATEIbHOCTA PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JIEMEHTa MUTaHUs, KPyrOBOPOT a30Ta B MPUPOJIE, a30THBIE YIOOPEHHUS, IKOJIOTU-
YEeCKHEe aCIEeKThl UX NMPUMEHEHUsS, 0COOCHHOCTU TEPMOIMHAMUYECKON YCTOHYMBOCTH PA3JIMYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcHubl pocdopa; oprodochopHas KucioTa u €€ colid, KOH-
NIeHcupoBaHHBIE PochopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa Kak OMOTEHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3HadYeHHEe coeauHeHWi (ochopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KPyroBopoT (ocdopa B npupoae, hochopHbie yA0OpEHHS U SKOJIOTUIECKHUE aCTIeK-
THl MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpynIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHCJIUTENb; 030H; TEPMOAMHAMUYECKASI YCTONYUBOCTh M PaCIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUJBI, KHUCIOPOACOIEPKAINE KHCIOThl, OCHOBAHMS, COJM KHUCJIOPOACOAEPKAIUX KHUCIOT Kak
BaKHEHIINE KJIACChl HEOPTAaHUYECKUX COEAMHEHMM; MEPOKCU BOJOPOAA U APYTrue MEPOKCHUJIbI, MOJIe-
KYJISIPHBIN KHCIOpOJ B OMOdPHEPreTHKe, poiib (PYHKIMOHAIBHBIX KUCIOPOACOAEpKAIIUX TPyNn B OHO-
MOJIEKYJIaX, SKOJIOTUYECKas pOJib KHCIOPOAa M 030Ha aTMOC(ephl; 0COOEHHOCTH XUMHYECKUX CBSI3Ei
Cepbl; OKCUIBI CEPBI; CEPHAsl KUCIOTA U €€ COJIM; CEPHUCTAsl KUCIIOTa U €€ COJIM; CEpOBOAOPO. U MOJIH-
cyibdanbl, CyabGUAbB U MOTUCYIb(YUIBI; cepa KaKk OMOTeHHBIH 3JIEMEHT; NPUMEHEHHE CYIb(aToB H
JOPYTUX COEIMHEHHUN CEpPBI B CEIbCKOM XO3SIICTBE, IKOJIOTMYECKAs OTMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Basi KUCJIOTA U €€ COJM; POJIb CeleHa B MUTAHUU YeJIOBEKa U KOPMIICHHH CEJIbCKOXO3SIICTBEHHBIX K-



BOTHBIX; 00IIKe CBOICTBA 311eMeHTOB VIIA-MoArpymbl; cTeneHn OKUCICHUS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOAMHAMUKA U CTPOCHHE COoeMMHEeHHMH ¢dTopa, propoBomopon, GropoBo-
JOpOAHAsi KMCIIOTa U €€ COJIM; XJIOPOBOJOPO, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C TO0-
JIO)KUTENBHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'O 3JIEMEHTA, POJIb XJIOpa B )KMBOM KJIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO35M-
CTBE; PTOp KaK >KHU3HEHHO HEOOXOIMMBIH 3J€MEHT U KaK JIEMEHT-3arpsi3HUTENb OKPYKAIOIIeH cpelibl;
MCTOJIb30BaHUE COCTMHEHMI OpoMa U 10/1a B METUIIHHE.

Xumus d-3/1eMeHTOB.

OO61ue cBoiicTBa 1 OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COEIMHEHHUSI XPOMa B CTEIMEHSAX OKHUCIIe-
HUs +3 U +6; coequneHus monubaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUs +2, +4, +6 u
+7; poab COeIMHEHUN XpoMma, MOJIMOIeHa, MapraHia, *keje3a, HUKeNs, MeIU U [IMHKA B JKU3HEIeATElb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS Keje3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
MEIU B CTEMEHIX OKUCIEHUs +1 U +2; COeMMHEHUs IMHKA, KaJMHS U PTYTH; POJIb COCIUHEHUN Xpoma,
MonnbieHa, Maprasiia, ’ee3a, HUKeJs, MeU U IIUHKA B JKU3HEIEATEIbHOCTH YeIOBeKa U KUBOTHBIX;
TOKCHUYHOCTh COCIMHEHUI KaaMus U PTYTH.

Paznea 3. XumMus aHaJIuTHYECKAA.

TeopeTudeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Knaccudukanus MeTooB aHamu3a; TpeOOBaHMs K METOJaM aHAIIn3a; U3-
MEpUTENbHAs MOCY/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIMU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbIE THUIBl PEAKUIUN, HCIOIb3YEMbIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIICHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCaXACHUS-pAacTBOpeHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAM3a: AaHAIUTUYCCKUN CUTHAI M TMOMEXH, KIacCH(PHUKAIUS MOTPEITHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3NOHHOCTh) METOJOB M PE3yJIbTAaTOB aHAJIN3a, IOKA3aTEIN
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJ, CIIOCOOBI MOBBIIMICHUS IPABHILHOCTH U
MIPEUU3HOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIU3A.

TurpumerpuyecKkuii aHaJIN3.

CymHOCTh METOJIa, IPUTOTOBJICHHE PAbOYNX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIC MTPUEMBI TUTPUMETPUUECKUX OMpPeNeiIeHH (IpsiMoe, 00paTHOE TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHULEMNUHUs KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielieHHe KapOOHATHON JKECTKOCTH BOJBI, OMpee/iCHUE
coJield aMMOHHMSI ¥ a30Ta OpraHuyecKux coeauHeHui mo Keenpaamo, onpeaenenne ¢pocdopa. Komrmrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IIJIEKCOHOMETPUH, METAIMHAUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOAa KOMIUJIEKCOHOMETPHH:
orpezaeneHue oOIIe KECTKOCTH BOABI, OMpECeICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, ONIPENICIICHNE ATIOMUHMUS, onpeeneHre Meau. OKUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE:
TEOPETHYECKUE OCHOBBI METO/a, MPHUpOAa CKauKa TUTPOBAHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, [IEPMAHTaHATOMETPUS, HOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE
U IpYTUe€ UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIHMTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHMS: MEPMAHTAHATOMETPUYECKOE OIPEICICHUE
xKenes3a, HOJIOMETPUYECKOE OMpe/IeiieHUE MEIU, XPOMaTOMETPUUYECKOE OMpeIeNiCHUE Keye3a; TUTPOBa-
HHUE 10 METOJly OCAXKIEHHUs, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXJECHHs, Apr€HTOMETPHSI, CIIO-
COOBI YCTAaHOBJICHUSI TOUYKH SKBUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTUIECKOE TPUMEHEHHUE TUTPO-
BAHMS 10 METOAY OCaX/ICHUS: ONPEEICHUE TaAIOT€HNI-UOHOB.

I'paBuMeTpHYecKuUil aHAIU3.

CymHocTs MeToAa, hopMa OCaXICHUS U TpaBUMETpUUeckas Gopma, MOJHOTa OCaXKIEHUS, IPUIH-
HBI 3arps3HEHHS OCAJIKOB, (PHIBTPOBAaHWE M TMPOMBIBAHHWE OCAJKOB, BBICYIIMBAHHWE W MPOKATUBAHUE
OCAJIKOB, pacyeThl B IPABUMETPUUYECKOM aHAIM3€, IPAKTUYECKOE NMPUMEHEHHE METOJla rPaBUMETpUYE-
CKOT'0 aHaJIM3a: OMPEJEICHUE BOJIbI, ONPE/IeJICHUE KPEMHUEBOM KUCIIOTHI, OMPEICIICHUE JKelle3a U allio-
MUHHSI, OTIpeiesieHne 0apus u Cyib(aT-uoHOB.

4.2. Conepxanue JeKuui
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Ounas ¢popma o0ydyeHHs

Ne
JIEKIIUHU

Kparkoe conepxanue neKkuu

KommuectBo

4acCcoB

[IpakTnueckas

[MOATOTOBKA

OcHOBHBIC NOHATHS M 3aKOHBI CTeXHOMeTPUH. OCHOBHBIE 3aKOHBI U
MOHATUS XUMHUHU: aTOM, MOJIEKYJIa, OTHOCHUTEIIbHAs aTOMHAas U OTHOCH-
TeNbHAsE MOJIEKYJISIPHAs MacChl, MOJIb, TOCTOSIHHAs: ABOrasipo, MOJISIPHAsS
Macca, XUMHUYECKUN HKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH, MOJISIpHAS
Macca DKBUBAJIEHTA, 3aKOHbI COXPAaHEHUs MACChI, IOCTOSHCTBA COCTaBa,
3aKOH ABOra/ipo, 3aKOH SKBUBAJIEHTHBIX OTHOLLIEHUH.

CkopocTh M JHepreTuka XuMu4eckux peaknuii. [lousarue o ckopoctu
XUMHU4YecKol peakuuu. OCHOBHBIE (DAKTOPHI, BIUSIONIME HA CKOPOCTh
peakuur. OCHOBHOM 3aKOH XUMHYECKOW pEaKUuU IJIsl JE€MEHTApHOU
craguu. KoHcTaHTa CKOpOCTH XUMUYECKOM peakuuu. KoHcTranTa paBHO-
Becust. [Ipunmun Jle-1llarenbe.

34,5

Crtpoenue atoma, nepuoanyveckuii 3akon /{. U. MenjaeneBa u xumu-
YyecKasi CBfA3b. ATOMHO-MOJIEKYJIsIpHOe ydeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHHM aTOMa C TOYKHM 3pEHUsS KBAHTOBOW TEOPHH.
[Ipuanun MuHumanbHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xynna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3M: JUIMHA U HEPrusi, HACBHIIIAEMOCTb U HAIMPABIECHHOCTb.
HNonnast cBs3b, mpupoma oOpa3oBaHHMs W CBOWCTBA. MeTamudeckas
CBsI3b, IPUPOJIa O0Pa30BaHUs M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JIEUCTBUE, BOJOPOHAS CBsA3b. llepmoandeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpPUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHue CTpOeHHs U CBOMCTB 3JIEMEHTOB B MEPHOJIE, B rpymnme (paau-
yca aroMa, YHepruil HOHU3aLUU U CPOACTBA K JIEKTPOHY, SJIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH U CTENEHU OKUCIICHUSI.

OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTEleHb OKUCIICHHUS.
Oxucnurenun u BoccraHoBUTENU. CTexuoMeTpuuecKkue Kod(h(UINEHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLUN. DKBUBAJIECHTHI OKHCIUTEIS
U BOCCTaHOBHTENS. POJIb OKHCIUTENBHO-BOCCTAHOBUTENBHBIX pPeakluil B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

KommnuexkcHble coennHenusi. OCHOBHBIE MOHSTUS KOOPIAUHAIMOHHON
TEOpUU: IEHTPATBHBIA HMOH — KOMIUIEKCOOOpA30BaTelb, JTUTaH b, KOOP-
JTUHAIMOHHOE YHUCII0, BHENTHechepuyeckne noHbsl. HoMeHkIaTypa Kom-
IUIEKCHBIX coeqWHEHUN. BajkHelnre TUNB KOMIUIEKCHBIX COSIUMHCHHUH.
KOHCTaHThl yCTOMYMBOCTH U HECTOMKOCTH.

Xumusa s-3jeMeHTOB. CBOCOOpas3me CTpOeHUs aroma Bojopoja, (pusu-
YECKMX U XMMHUYECKUX CBOMCTB 3TOTO 3JIEMEHTAa. XUMHUYECKHE CBOMCTBA
HIEJIOYHBIX METAIIOB. POJIb KATHOHOB HATPHS M KaJMs B )KUBOU KIIETKE.
Harpuii u kaiuii kKak KOMIOHEHTHI TOYBBI M TOYBEHHBIX pacTBOpoB. Ka-
JUH KaK AJIEMEHT nuTanus pactenuii. Kanuitaeie ynoopeHus.

9,10,11

Xumusi p-3yiemenToB. OOmias xapakrtepuctuka siemeHToB IITAmon-
rpynnel. Ou3nueckre U XUMHYECKHE CBOMCTBA 3lieMeHTHOro O6opa. Kuc-
JIOPOAHBIC COSMHEHUS O0pa: OKCU, OOpHAsT KUCIIOTa, MMOJUKHUCIOTH 00-
pa, ux coiu. Guznyueckue U XUMHUYECKUE CBOMCTBA antoMUHMs. OKCHIBI,
TUAPOKCHJIBI U COJIM ATFOMUHUS. XUMHsI MOJICKYJIIPHOTO a30Ta, aMMHUaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiel. 3HaueHue
a30Ta KaK dJeMEHTa MUTaHus. A30THBIE yIOOPEHMsI, SKOJOTHUECKHE ac-

10




NEeKTHI UX npuMeHeHnus. OCOOCHHOCTH XUMHUYECKHX cBsi3ell cephl. [Ipou-
HOCThb CBSI3€M CEphl C KHUCIOPOAOM U BojmopoaoM. CepHas KHUCIOTAa,
cynedarel. CepoBomopoa. Cepa Kak OMOTEHHBIM 3IEMEHT. JKOJOTHYe-
CKasl OITACHOCTh CEPHHUCTOTO rasa.

12

Xumus d-3nementoB. OOmue CBONCTBA U OCOOECHHOCTH IMEPEXOIHBIX
MetaiioB. [losoxkeHne nmepexolHbIX SJEMEHTOB B MEPUOAMYECKOU CH-
creme aneMmeHToB .M. MeHaeneeBa, uX CTENEHU OKUCJICHUS U XUMHYE-
CKHe CBOMCTBAa. MonuOAeH M ero coequHeHus. MapraHell, CoeIuHEHUs
Mmaprania. CemeincTBo xeinesa

13

Beenenune. Kitaccugpukanus MeTo10B aHAJIN3a U TPeOOBAHUS K HUM.
Metposorus u cratuctuyeckasi o0padoTka pe3yJbTaTOB aHAJIH3A.
[IpenMer m 3amayu AHAIMTHYECKOM XUMHUU B CEIIbCKOXO3SIICTBEHHOM
npousBocTBe. Knaccupukanus u tTpeboBanus k Meronam aHanuza. Oc-
HOBHBIC THUIBI PEaKIMii, UCMOIb3YEMbIX B XUMUU aHaIUTH4YecKOo. Oc-
HOBHBIC TIOHSTHSI METPOJIOTHM XMMHUYECKOTO aHanu3a. Krnaccudukanus
MOTPENTHOCTEH XUMHUYECKOTO aHAJIN3a.

14,15

OcHoOBHbIC MOHATHS THTPUMETPHYECKOr0 a”HaJu3a. [IpuHiun TuTpu-
METPUYECKOr0 aHajau3a U 00JacTh €ro NpUMeHeHHs. MeTobl TUTPUMET-
pudeckoro aHanusa. CTaHAapTHBIE M CTaHAAPTU3UPOBAHHBIE PACTBOPSI.
Toyka SKBHBaJEHTHOCTM M KOHEYHAs TOYKa TUTpOBaHUsA. OCHOBHBIE
IpUEMBbl TUTPUMETPUYECKOr0 TUTpOBaHUSA. OCOOEHHOCTH KHCIIOTHO-
OCHOBHOTI'0, OCaJUTEIBHOI0, KOMIUIEKCOHOMETPUUECKOTO U OKUCIUTENb-
HO-BOCCTAaHOBUTEIBHOIO TUTPOBAHUSI.

16

CymHoCTh rpaBuMeTpHuYecKoro anaausa. CymHocts Merona. Tpebo-
BaHUs, MIPEIBABISEMBIE K OCAKAAEMON U IPaBUMETPUUECKON (BECOBOM)
dopmam. VYcCiI0BUS KOJUYECTBEHHOTO OCAXKICHUS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh IPaBUMETPUUECKUX METOMOB, (PaKTOPHI, BIUSIOLINE
Ha TOYHOCTb.

Hroro

32

15 %

3aounas popma o0yueHust

/1

ConeprkaHue JEKINU

KommmuectBo

4acCcoB

[TpakTuye-
CKasl OJIro-

TOBKa

CkopocTh U JHepreTuKa XUMH4YecKHX peakuuii. [lonstue o ckopocTn
XUMUYeCKOH peakiui. OCHOBHBIEC (haKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akiuu. OCHOBHOM 3aKOH XHWMHYECKOM pEaKIHUH JJIsI SJIEMEHTApHOU CTa-
. KoHcTaHTa cKOpOCTH XMMUYECKOW peakuuu. [uHaMuueckuil xapak-
Tep XMMHUYECKOro paBHoBecusd. IIpu3Hakum nctuHHOro paBHoBecus. Kon-
cranTa pasHoBecus. [Ipunnun JlelllaTense.

Ctpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xumu-
yecKas CBsA3b. ATOMHO-MOJEKYJIApHOE yueHue. COBpEMEHHOE MPEICTaB-
JIEHUE O CTPOECHUHU aToMa C TOYKU 3pEHHUs KBaHTOBOM Teopuu. ITpuHumn
MHUHUMaJIbHOU 3Hepruu. [TpaBuna KneukoBckoro. [Tpunnun Ilaymum. [Ipa-
Buno Xynzaa. [Ipupona xumunueckoil cBsizu. CBolCTBa KOBAaJEHTHOM CBS-
3M: JUIMHA W 3HEPIHUsl, HaChIIaeMOCTh M HAINpaBIEHHOCTh. MlOHHAs CBS3b,
npupoja oOpa3oBaHUs U CBOWCTBA. Meramndeckas CBA3b, IPUPOAA 00-
pa3oBaHMUs U CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMOJEHUCTBHUE, BOIOPOL-
Has cBsa3b. llepmoauyeckuii 3akOH M €ro coBpeMeHHas (OpMyJIMpOBKA.
[Ipuposa nepuOIMYHOCTUCBOWCTB 311eMEHTOB. CTpyKTypa nepuoauye-

11




CKOM CHCTEMBI 2JIEMEHTOB. MI3MEHEHHE CTPOEHHUSI U CBOMCTB DJIEMEHTOB B
nepuojie, B rpymnmne (pagdyca aToMa, SHEPruid MOHU3ALUUU U CPOACTBA K
3EKTPOHY, JIEKTPOOTPULATENHHOCTH). [IOHATHS BaJIEHTHOCTH U CTEIICHU
OKHCIICHHUS.

OKHCINTEBHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTeneHb OKHUCIICHUS.
Oxucnurenu u BoccraHoBUTeNH. CtexmoMerpudeckue Kod3()UIneHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH. DKBUBAJICHTHl OKUCIUTEISA
U BOCCTAHOBMTENA. POJIb OKHUCINUTENBHO-BOCCTAHOBUTENBHBIX PEAKIU B
IIPUPOJIE U CEIILCKOM XO3SIICTBE.

Xumus s-31eMeHToB. CBOC0Opaszue CTpoeHUs aroMa BoAopoa, husuue-
CKMX M XMMHUYECKUX CBOWCTB ATOTO 3JEMEHTa. XMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAJUIOB. PONIb KATMOHOB HATpUS W Kajausl B )KUBOM KIIETKE.
Harpuit u kanuif kak KOMIOHEHTHI MMOYBBI M TTOUYBEHHBIX pacTBOpoB. Ka-
JIUH KaK DJICMEHT MUTaHus pacTeHnid. Kanuitapie yao0peHusl.

Xumus p-3jaemenToB. O0mas xapakrepuctika neMeHToB IIIAnoarpymn-
nbl. PuU3nUeCcKUe U XUMUYECKHUE CBOMCTBA dJeMeHTHOro 6opa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHasi KUCIIOTa, MOJUKUCIOTH Oopa, X
COJM. XUMHSI MOJIEKYJISIPHOTO a30Ta, aMMHMAKa U €ro IPOM3BOIHBIX; OKCHU-
JIOB, a30THOM KUCIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK dJIEMEHTa ITUTa-
HUs. A30THblE yNOOpEHHs, SKOJIOTMYECKHE AaclEKThl UX HMPUMEHECHMS.
OcobeHHOCTH XUMHUYECKUX CBsizel cepbl. Cepa Kak OMOTEHHBIN JIEMEHT.
DKoJsiornyeckas OacHOCTh CEPHUCTOIO rasa.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajau3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro aHanuza. CTaHIapTHbIE U CTaHJAPTU3HPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OcCOOEHHOCTH  KHCIOTHO-
OCHOBHOTO, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO U OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHHSI.

CyuHocTh rpaBuMeTpHYecKoro anaamusa. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCAXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYCIOBUS KOJIMYECTBEHHOIO OCAXKIEHMS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPHI, BIUSIOLINE
HAa TOYHOCTB.

Hroro

12

15 %

4.3. Conepxanue JJa00PATOPHBIX 3aHATHI

Ounas ¢popma o0yueHust

0/

HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KommuectBo

qaCcoB

[IpakTnueckas
MOJITOTOBKA

(OCHOBHBIC KIIACCHI HCOPTaHNICCKUX COGI[I/IHGHI/II\/'I.

Kunernka XuMHU4YeCKHX peaKLuid.

CMGH_ICHI/IC XUMHYCCKOI'O paBHOBECH .

I'maponus cosen

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKInu.

M3ydyeHue cBOMCTB KOMIUJIEKCHBIX COCIMHEHUN.

Xumus 351eMeHTOB-MeTayy1oB [ u Il rpynm riaBHbIX TOATPYIIL.

OnemenTs! [II-VII rpynn  riaaBHBIX NOATPYII.

A R IS A Pl Pl Il

MeTtaibl TOOOYHBIX MOATPYI.

I I N o NI T NG TN

e N e N E I Ea A
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10 [IpuroroBnenue u crangapTU3aLKs pacTBOpa r’UAPOKCUIA HATPUS 110 CO- ) +
" | IAHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHON BOABI METOAOM KOM- ’ +
" | JIEKCOHOMETPUYECKOT0 TUTPOBAHUS
12. | Onpenenenue coaepxKaHusi XJOpUA-UOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | OnpeneneHne rIFOKO3bI B KapTodene HoToMEeTPUISCKUM TUTPOBAHHUEM 2 +
14. | OnpexneneHue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
Hroro 48 30%
3aounas popMma 00ydeHUs

o S«

& 2 2

5 o 3 =

No . 8 o =) 8

HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN T2 SHES)

n/a SR H =

5 7 4 =

k £ 2
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CmenieHne XMMHYECKOTO PABHOBECH S 1 +
3. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2 +
4. | I3yuyeHue cBOMCTB KOMIIJIEKCHBIX COEIUHEHUI. 2 +
5. | Xumus snemenToB-MeTauioB I u Il rpynm rimaBHBIX TOATPYIIIL. 2 +
6. | Onementsl [II-VII rpynn  rnaBHBIX NOATPYIIIL. 2 +
7 [IpuroroBneHue u cTaHAAPTU3ALMUSA PACTBOPA THAPOKCHIA HATPUS 1O CO- ’ +

" | IAHOM KUCIIOTE METOJOM KMCJIOTHO-OCHOBHOI'O TUTPOBAHHUS
Hroro 12 30%

4.4. ConepxaHnue NpaKTHYECKUX 3aHATHH

[IpakTuueckue 3aHATHS HE IPETyCMOTPEHbI YUEOHBIM TJIaHOM

4.5. CopeprxaHnue caMOCTOSITEILHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl camocTosiTeIbHON PadoThl 00y4aromuxcs

KomnuectBo yacos

Bunasl camocTosTensHON paboThl 00yUYarOMIMUXCs ouHas popMa | 3aouHas dop-
o0y4eHus Ma 00ydeHUs
BrinonHeHne KOHTPOJIbHOW paboTHI - 70
[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3alLIUTE J1a0OPaTOPHBIX 30 20
pabot
CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 34 48
[ToaroToBka K MPOMEXYTOYHOM aTTECTAUKI 9 9
Hroro: 73 147

4.5.2. Conep:kaHue caMoOCTOSITEJIbHOI PadoThI 00y4alOmUXCsl

KomnuectBo yacos

rJJi HanmMeHoBaHME H3y4aeMbIX TEM WIJIH BOIIPOCOB ounast opma  |3a0uHas popma
o0y4eHus o0y4eHus
IToHsATHS ¥ 3aKOHBI CTEXHMOMETPUHM. XUMUYECKUN SKBHUBA-
TeHT, (aKTOp IKBUBAJICHTHOCTH, MOJISIPHASI Macca SKBUBAJICH-
1 | Ta. 3aKOHBI: COXpAHEHUS MAacCChl U DHEPTrUH; KPATHBIX OTHO- 6 13

IIEHUH; TTOCTOSIHCTBO COCTaBa; ABOTaApPO, MPOCTHIX 00BEMHBIX
OTHOIIIEHHUH.

13




CkopocTh M 3HepreTuka XumMu4yeckux peaxkuuid. Karanus u
depmentsl. IlpuMeHeHne W 3HAUYE€HHE SHEPreTUKU XUMHUYE-
CKMX peakuui. [IporHo3upoBaHue HallpaBICHUs PEAKLIUH.

12

PacTBopbl. Bunasl pactBopoB. [Ipupoaa MoJIeKyISIpHBIX CUIT B
pactBopax. Onekrtponutbl. Kpucramnoruapatsl. IIpoussene-
HUE pacTBOpUMOCTH. Boma kak cnaObiii anekTponut. Bomo-
POIHBIN U THIPOKCUIIBHBINA ITOKA3aTENU pacTBOPOB. [ 'uaposns
conedd. Tumpl ruAponan3a. 3HAYCHUE PACTBOPOB CIIAOBIX AJICK-
TPOJIMTOB B XUMHHU, OUOJIOTHH U T€OXUMHH.

14

Crpoenue atoma, nepuoaundeckuii 3akon .M. Mengesee-
Ba. CBiIA3b paCHpOCTpaHeHHOCTI/I XUMHUYCCKUX DJICMCHTOB C UX
MOJIOKEHWEM B TIEPHUOJUYECKONW CHUCTEME, MaKpO- U MHUKPO-
ayieMeHThl TUMbl THOPUAN3ALMU aTOMHBIX OpOuTaneil u reo-
METPHST MOJICKYIL.

12

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaKluu. OKBUBa-
JICHTHI OKUCIUTEISI M BOCCTAHOBUTENIA. POJIE OKUCIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN B IPUPOJE U CEIBCKOM XO035H-
CTBE.

12

KommuiekcHble coequmHeHusi. J[OHOpPHO-aKIENTOPHOE B3au-
MOJEICTBUE MOJIEKYJI. POJIb KOMIIJIEKCOB B NMIPUPOJE U TEXHU-
ke. [Ipupona XUMHUYECKOW CBSI3M B KOMIUIEKCAaX M CBOWCTBA
KOMILIEKCHBIX COEIMHEHHMI.

12

Xumus s-3j1eMeHTOB. HaTpuii M Kamuii Kak KOMIIOHEHTHI
MOYBHI U MOYBEHHBIX pacTBOPOB. Kauii kak 3J1eMEHT MUTAHUS
pacrenuil. Kamuiineie ynoOpenus. KpyroBopoTbl HaTpus H
Kanusl B npupoae. Maruuii U KajublUil B KUBOW KieTke. Mar-
HUM W KaJdblMHA KaK MHUTaTeNbHBIC KOMIIOHEHTHI mouB. Mx
HOHOOOMEHHOE ITOBECHNE B ITOYBaX.

12

Xumus p-3jieMeHTOB. KpeMHe3eM, CUITUKATHI U ATFOMOCHITH-
KaThl Kak TI0OYBOOOpasyroIue MuHepaibl. 3HaueHue dochopa
Kak 37eMeHTa nuTanus. OcoO0eHHOCTH XJIopa Kak OMOTeHHOTO
aneMeHTa. OTOp Kak OMOJIOTHYECKH HEOOXOAMMBIA 3JIEMEHT U
KaK 2JIEMEHT — 3arpS3HUTENb OKPYKAIOIICH CPEIbI.

12

Xumus d-3jemenToB. OnpeneneHue MOHATUN «IIEPEXOIHBIE
3JIeMEHTE», d-dmemenTtsl, f-aimementsl. Ponp coemuHeHUI
Xpoma, MOJTHOJIeHa, MapraHIla, )Kele3a, HUKeJs, MeId U IUHKa
B JKH3HEACATSIbHOCTH YEIOBEKAa M JKHBOTHBIX; TOKCUYHOCTH
COG,Z[HHGHHI:I KaaMHusia 1 pTyTH. TOKCHUYHOCTH COG,Z[I/IHGHI/Iﬁ Kaa-
MHS ¥ PTYTH.

12

10

OcCHOBHbIE MOHSATHA METPOJIOTHH XMMHYECKOIr0 AHAJIN3Aa.
TouynocTs aHanuTHyeckux omnpeaeneHui. I[lokazarenu mpa-
BUJIBHOCTU W NPCUHU3UOHHOCTH H CHOCOGBI HUX IIOBBIIIICHUA.
AOCOIIOTHBIE U OTHOCHUTENbHbIE OIIMOKH, UX HCTOUYHUKH U
METOAbI BIYUCIICHUA.

11

Teopusi unaukaTopos. MHTepBan nepexoaa OKpacKu WHIU-
karopa. Beibop pH unaukaropa 1ist yCTaHOBICHHSI KOHEUHOU
TOUKH TUTPOBAHUA. MeTalIoXpOMHbIE UHIUKATOPBI U TPeOo-
BaHUA K HUM. VIHIUKaTOphl, IPUMEHSEMbIE B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX METOJaX: CHEHU(PUUECKHE U OKHCIH-
TE€JIbHO-BOCCTAHOBUTEINBHBIE.

12

12

I'paBumerpuyeckunii anaiam3. I[locienoBaTenbHOCTH Olepa-
Uil ¥ mpueMbl 00pabOTKU OCaIKOB, MPOMBIBAHUE OCAIKOB,
BBIOOP MPOMBIBHOM XUAKOCTH, (HIBTPOBAHHUE, BapUaHTHI U
TEXHMKA JTHX onepauuid. BpicylnuBaHue U B3BEIIMBAHHE

12

14




0caaKoB. TexHMKa B3BEIIUBAHUA.

Hroro: 73 147

5. YueOHO-MeTOoAuYecKOe o0ecneyeHne caMoCTOATeIbHOI padoThl 00y4a0IIMXCS
110 JUCIIUILINHE

YuebHo-MeToaM4ecKkne pa3paboTku umerorcs B Hayunoit 6mbmmoreke ®I'BOY BO HOxHo-

VYpansckuii 'AY:

1.

2.

XVMHsI HEOPTaHUYECKass U aHAIMTHYECKas [DNEKTPOHHBIA pecypc] : METOIMYECKHE YyKa3aHUWs
IUISL CaMOCTOSITETIbHOM pabOThI O AUCHUIUIMHE JJISl CTYJIEHTOB arpOHOMHYECKOro (aKyabTeTa /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Unctu-
TyT arpoakojoruu .— Muacckoe: IOxno-Ypansckuii I'AY, 2020 .— 44 c. — [loctyn U3 J0Kajb-
Hou cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

X1MHUsl HEOpraHWYECKash M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU paboThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyiabTeTa (3a0uHast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
VYpansckuii 'AY, UactutyTt arposkonorun .— Mmuacckoe: KOxuo-Ypansckuit 'AY, 2020 .— 42
c. — Hocryn u3 nokansHoit cetnt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB AJIsl IPOBeAeHUs MPOMEKYTOYHOI aTTecTaAllMU 00y4YalomMXcs 1o

JUCIHUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHS YPOBHS OATOTOBKU oOy4Jaroruxcsi TpedoBanusim ®I'OC BO

pa3paboTraH (GOoHA OLIEHOYHBIX CPEIACTB JUISl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS IPOMe-
KYTOUHOM aTTecTanuu oOydarommxcs mo aucuumuinHe. OOHA OLIEHOUYHBIX CPEICTB IPEJCTABIIECH B
[Ipunoxxenuu.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHasl JIUTEPaTypa, HeoOXoAuMas 1JIs 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl ¥ 1ONOJHUTENbHAsA yueOHas JuTepaTypa umeercs B Hayunoit 6u0naroreke u 3JeKTpOoH-

HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO Hxuo-Ypansckuit [AY.

OcHoBHAaA:

Eropos, B. B. Heopranuieckast u anaiuTuueckasi XuMusi. AHaJTMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. BopoGseBa, U. I'. CunbectpoBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 c. //
Jlanb : anexkTpoHHO-O0MOMMOTEYHAs cucTemMa. Pexxum nocryna: https://e.lanbook.com/book/168653

bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaeoHoe nocodue / JI. JI. bop3ora, H. FO. Uepnukona, B.
B. Slkymes. — Cankr-IlerepOypr : Jlanb, 2021. 480 c. // JlaHb : 31eKTPOHHO-OMOINOTEUHAS CH-
crema. Pexxum moctymna: https://e.lanbook.com/book/168698 .

Capraes, I1. M. Heopranmndeckas xumus : yaeoHoe mocodue / I1. M. Capraes. —2-¢ u3., ucnp. u
nor. — Cankr-IlerepOypr : Jlanb, 2021. — 384 c. // JlaHb : 31eKTpOHHO-OUOIHOTEYHAS CHCTEMA. —
Pexxum moctyma: https://e.lanbook.com/book/169383 .

Bepmunun, B. M. Ananutnyeckas xumus : yueOnuk / B. U. Bepmunun, U. B. Brnacosa, U. A.
Hukudoposa. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 428 c. // JlaHb : 31€KTPOHHO-
oubnuoTevHas cuctema. Pexxum mpocryna : https://e.lanbook.com/book/115526

JomomauTenbHas:

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

AHanmuTHYeCKass XUMHUS: XUMHUYECKHE METOJbl aHaimu3a : ydeOHoe mocobue : [16+] /
O. B. bensera, H. C. I'ony6esa, 1. B. Tumomyk [u ap.] ; KemepoBckuii rocyiapcTBeHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHbii yHuepcuter, 2020. — 175 c. : un.,
Tabu., cxeM. Pexxum nocrymna:: https://biblioclub.ru/index.php?page=book &id=684859
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Pemenue 3amau mo aHamUTHYeCKOW XUMHMHU @ ydeOHoe mocobue : [16+] / T'. H. Illpaiioman,
I1. . Xandwuna, O. H. bynrakosa, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
rOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u jom. — Kemepoo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015, — 208 c¢. : T1abn. Pexum = pocryna:
https://biblioclub.ru/index.php?page=book&id=437487

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

8. Pecypchl uH(pOpMaNIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «HTepHeT», He00X0AUMBbIe 1Sl

OCBOCHHUSA NUCHMUIIJINHDBI

1. EnnHoe oKHO 0ocTyna K yueOHO-METOIMUecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanp» http://e.lanbook.com/

3. Yausepcurerckas 6ubmmnoreka ONLINE http://biblioclub.ru

4. Hayunas snexktponHas ounbnuoteka eLibrary https://elibrary.ru

9. MeToandyecKue YKazaHus 1Jisg oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTonnYeckue pa3paboTku umeroTcs B Hayunoit OuOnmoTeke M 3JIEKTPOHHOW HH-

dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuit [AY.

1.

2.

3.

4.

XUMHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCHUUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit ['AY, UncTu-
TyT arposkojioruu . Muacckoe: FOxno-Ypansckuit I'AY, 2020 . 44 c. [ocTyn uU3 JTOKAIbHOMU
cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf
XYMHS HEOpraHWYeCcKasi U aHAIUTUYECKasl | METOJAMYECKUE YKa3aHUs K JaOOpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 0OyJaromIuXCs M0 HAMPABICHUSM MMOATOTOB-
KU: ATpOXuUMHS U arpono4yBoBesieHne, ArpoHomus, CanoBoicTBo, TexHOIOTUs TPOU3BOJICTBA U
nepepaboTKHU CeMbCKOX03sICTBeHHON mpoaykmuu] / coct.: Tlokarumoa A. H., Tlectpukosa E.
C. ; IOxHo-Ypansckuii ['AY, UuctutyT arposkonorur. Muacckoe: FHOxno-Ypanbckuii ['AY,
2021. 54 c. : loctyn u3 nokanbHoi cetn MAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XUMHUsl HEOpraHWYEeCKas M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOAUYECKHE yKa3aHUs
JUIS BBITIOJIHEHUS KOHTPOJIBHON pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabpTeTa (3a0uHast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
Vpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
XUMUS HEOpPraHMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOIUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIUHE IJI OOYyYarOIIUXCS arpOHOMHUYECKOro (QaxylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnoruu . Muacckoe: HOxno-Ypansckuii 'AY, 2020 .27
c. Jocryn u3 nokaneHoi cetrt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. UudopManuoHHbIE TEXHOJIOTHH, HCIIO0JIb3YyeMble NPH OCYIIeCTBJIEHHH 00pa30BaTeI1bHOI0
npouecca no JUCHHUILVINHE, BKJIYAas NepevyeHb NPOrpaMMHOro odecrnevyeHnst 1 HHGpOpPManMOHHBIX

CIIPaAaBOYHBIX CUCTEM

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

- [Ipodeccuonansubie cipaBoyHble cucTeMbl Texakcnept http:/www.cntd.ru/.

[TepeueHb MHUIIEH3MOHHOTO MPOTPAMMHOTO OOecTieYeHUs. PEKBU3UTHI TTOITBEPKIAIONIETO TOKY-

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

- IIO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3uoHHbIN q0roBop Ne
11354/410/44 ot 25.12.2018;

- IIO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIntieH3noHHbIN q0roBop Ne
008/411/44 ot 25.12.2018;

- IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIuuen3uonnsni 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; lara 3akimtoueHus koHtpakra: 15.10.2021. Homep xontpakta: 44/44/0A.
ITpenmer konTpakTa: Oka3aHue yCIyr MO NPeAOCTABICHUIO HEUCKIFOUNTEIBHOTO TPAaBa UCTIOIb30BaHUS
porpaMMHOTro obecnieueHus antuBupyc Kacnepckuii (mpoienue TuieH3ui);

- OmnepanvoHHass cHUCTeMa CHOeUaIbHOrO Ha3zHaueHuss «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiit oroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018.

11. MaTtepunanbHo-TeXxHH4YecKasi 6a3a, Heo0XoauMasi AJIs1 OCYLIeCTBJICHHS 00pa30BaTEJILHOI0
npounecca no JUCHUIINHE

Y4eOHble ayIiuTOPHHU Ui NMPOBEJCHUs] 3aHATHI, MPeIyCMOTPEHHBIX NMPOrpaMMoii, OCHa-

EHHbIEe 000PYI0BAHUEM M TEXHHUYECKHUMMU CPeCTBAMM 00y4eHM st

1. YuebOHas ayautopusi JUIsl MPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, OCHAIIEHHAs MYJIbTHMeE-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTEDP U BHAEONpoekTop) — 217.

2. JJaboparopus — 314 Jlaboparopusi XUMUHU

IToMemeHust 1J151 CAMOCTOATENbHOM PadoThI 00yUAOIUXCS
[Tomerienust g caMocTOsTENbHON paboThl oOyuatomuxcst — 317, ocHalieHHbIe BEIX010M B MIHTEpHET,
BHYTPUBY30BCKOM  KOMIIBIOTEPHOW  CEThIO, JOCTYIOM B  DJJIEKTPOHHYIO  HH(OpMalMOHHO-
00pa3oBaTeNbHYIO CPELy.

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEIACTB 00yUYeHU s

1 ®otokonopumerp KOK-3
2 Uonomep 1-130
3 Kongyxromerp KCJI-101
4 Becsl anexktponnbie VIC-120 d3
5 Cymmnsabiit mkxap CHOJI 58/350.
6 BeiTspkabIe Kadb (2 mT.)
7 Tepmoctat TC-1/20 cyxoBo3ayLIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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COAEPKAHHE
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(WH) omBITA MEATETHLHOCTH, XapaKTEPU3YIOMNUX CHOPMUPOBAHHOCTD KOMITETCHITHH ......ccevveeeevreenevreennne 21
4.1. OueHouHble CpeAcCTBa [JIsi NPOBEICHHUS TEKYIIEr0 KOHTPOJIs, B TOM YHCIE€ B MpOIECCe
MPAKTUYUECKOM TOMTOTOBKH «....vvveeeenetrteesserteeesauseeeesnnsseeessssseesssssseeesssssseesssssseessssnsseesssssseeessnssseesssnseeeenns 22
4.1.1. OTYET 110 JTAGOPATOPHOM PAODOTE ..evvvveeeurreerurreerireeareeeasreeesseessreesssseessseessseeessseeesssesessseesssseesssseens 22
4.1.2. TECTHPOBAHME. .....uevveeeeeuirteeeesiitteeeeaiitteeessusteeesaaseeeessassteeessasseeessassteessssseesssnsseeesssassseessnsseesssnseeeenns 23
4.1.3. KOHTPOTBHAST PADOTA. .. .eeuveeeueieiieeteetieateestteeteesiteeseesstesseassseaseessseanseesssesseessseenseasnsesseesnseesseanns 25
4.2. Ilpouenypsl ¥ OLIEHOYHBIE CPEICTBA AJISI TPOBEACHUS MPOMEKYTOUHON ATTECTALIUU. .....eeeeennnrennnn. 26
O R 7 1 (1 AP OO O OO PO PP SO PP PPORPPTUPRRRUPPIOt 26
4.2.2. DKBAMEH .....utteutteiteette et et e et eatte et e e bt e eab e e bt e eab e e bt e e a bt e ab et eab e e bt e et e e eh e e eab e e eh bt e bt e e bt e e bt e enbe e bt e saneebeen 26
4.2.3. KypcoBO# TTPOCKT/KYPCOBAT PAOOTA ..eeeuvveerurreerrreenereeeasreeesseesssseesssseesssseessseessssesesssessnssessnsseesssseens 32

19



1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

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

Kon u HanmeHoBa- @opmupyemslie 3YH HanmenoBanue
HUE€ UHIUKATOpa 3HaHUS yMEHUs HaBBIKU OILICHOYHBIX
JTOCTHKEHUS KOM- CpENCTB
NEeTEHUHUH
N-1onk-1 HWcmons- | OGyuaronuiics 1oi- OObyyarommmiics OOyuarommiicst | Tekymiast arte-
3yeT OCHOBHBIE 3a- | JK€H 3HATh: CBA3b JOJDKEH YMETh: Ca- | JIOJKEH Blla- CTanus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IETb COBpeE- - OTYeT MO Jia-
HAay4YHBIX  JUCIU- | BEIIECTB M UX XUMHU- | 0OTaTh ¢ yueOHOM U | MEHHOU XUMH- | OopaTOpHOI
IUTMH ISl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;
CTaHJAPTHBIX 3a/1a4 | OCHOBHBIE XUMHYE- paTypoi; UCIIONIb- | HOJIOTUEH B - TECTUPOBAaHUE
B 00JaCTH arpoHO- | CKHE 3aKOHBI U MOHS- | 30BaTh CBOMCTBA obnactu xumun | [Ipomexyrod-
MHH C NPUMEHEHH- | THS; IPAKTUYECKOE XUMUYECKHUX BE- HEOopraHuye- Hasg  arrecra-
eM UuHPOPMAIMOH- | IPUMEHEHHE HEKOTO- | IIECTB B Jlabopa- CKOU U aHalu- | IUsA:
HO- PBIX HEOPTaHUYECKUX | TOPHOU U MPOU3- THUYECKOH, OC- | - DK3aMEH

KOMMYHHKAIMOH-
HEBIX TEXHOJIOTHUU

BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
n3poactee (b1.0.37 -
3.1)

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

HOBHBIMHA
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSIMMU I10
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOJIOB aHa-
mu3a (b1.0.37
-H.1)

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

N/I-1onk-1 CrtocoOeH UCIonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIAH JUTSI PeIICHUS
CTaH,Z[apTHBIX 3a1a4 B O6HaCTI/I aI‘pOHOMI/II/I C HpI/IMeHeHI/IGM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHBIX

TEXHOJIOTUI
[Toka3arenu Kpurepuu u 1mkana olleHUBaHUS pe3yJIbTaTOB 00YUYEHUs 0 AUCLUIUINHE
OLICHUBAHMUS — _ _ _
((; opMHpYe- Henocrarounsrit JlocTatouHsIi Cpennuit Bricokuit
BEHb BEHb BEHb BEHb
mble 3YH) ypose ypoBe ypoBe ypoBe
b1.0.37-3.1 | O6yuarommiics  ne | OGyuaromiics OOyuaromuiics OGyuarormuiics

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

MPUMEHEHUE HEKO-
TOPBIX HEOpraHuye-

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

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

3HAET CBS3b MEKIY
CTPOEHUEM BELIECTB
H UX XHMHYSCKHMH
CBOICTBaMU; oc-
HOBHBIE  XHMHUE-
CKHME 3aKOHBI M IIO-
HATHUS;  TpaKTUye-
CKO€ IIPHUMEHEHUE
HEKOTOPBIX Heopra-
HUYCCKUX BCIICCTB




CKHX BC€IICCTB B

B CEJILCKOXO031-

B CEJILCKOXO031i-

B CEJILCKOXO031-

CEJIbCKOX 03511~ CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3- | CTBEHHOM  IIPOM3-
CTBEHHOM  IIPOM3- | BOJICTBE BOJICTBE C HE3Ha- | BOACTBEC  Tpedye-
BOJICTBE YUTEIbHBIMU MOM CTETICHBIO
OomMOKaMU ¥  OT- | MOJIHOTBI M TOYHO-
JIeNbHBIMH  TPO0e- | CTH
JamMu
51.0.37 OOyuaromuiics He | OOyuaromuiics OOyuaromuiics OOyuaromuiics
v.1 yMeeT  caMocCTos- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEeT  CaMOCTOs-
TENbHO PabOTaTh C | CTOATENBHO palo- | TeMbHO paboTaTh C | TENbHO paboTaTh C
y4eOHOW U chpa- | TaTb ¢ y4eOHOW W | ydeOHOW W cmpa- | yueOHOM W cmpa-
BOYHOW JIUTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIUTEpaTy- | BOUHOM JIMTEpary-
pOM; WCIOJNB30BaTh | paTypoil; HCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOMCTBA XUMUYE- | 30BAThH CBOMCTBA | CBOMCTBA XMMHU4YE- | CBOMCTBA XUMUYE-
CKHX BECILECTB B JIa- | XUMHYECKUX BE- | CKHX BCILECTB C HE- | CKMX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | ecTB B Jabopa- | 3HAYUTEITbHBIMHU 6opaTopHOU H TpO-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYAHEHUSIMHU B | U3BOJICTBEHHOMU
NpPAaKTUKE C MpHUMe- | BOACTBEHHOW MpaK- | JJAOOPAaTOPHOW M | MPAKTHKE C IMpHMe-
HEHHEeM MH(}OpMa- | THKE C IPUMEHEHM- | IPOU3BOJCTBEHHOM | HEeHHMEM HH(OpMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPaKTHKE C MPHUMe- | [IMOHHO-
KOMMYHMKAIMOH- HO- HEHMEM MH(OpMa- | KOMMYHUKALIMOH-
HBIX TEXHOJIOTHH KOMMYHMKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHH KOMMYHMKAIMOH-
HBIX TEXHOJIOTUHI
51.0.37 OOyuaromuiics He | OGyuaromuiics OOyuaromuiics OOyuaromuiics
H.1 BJaJIe€T COBPEMEH- | c1abo BIaJeeT Co- | BIAZECET COBPEMEH- | CBOOOJHO BiajeeT
HOM  XUMMHUYECKON | BPEMEHHOM XUMH- | HOH  XUMHYECKOU | COBPEMEHHOM  XH-

TEPMHUHOJIOTUEH B
00JIaCTH HEOpraHu-
YeCKOH XHUMHUH, OC-
HOBHBIMH HAaBBIKA-
MU OOpaiieHus ¢
1a00paTOPHBIM

obopymoBaHueM |
MOCYZ0i; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHamM3a

YECKOW TEPMHUHOJIO-
rueil B 00macTu He-
OpPraHN4ecKol XH-
MHUH, OCHOBHBIMH
HaBBIKAaMH oOparie-
HUsA C Jaboparop-
HBIM 000pYIOBaHU-
€M M NOCYJOM; 3Ha-
HUSMHU TI0O TEOPETH-
YeCKUM  OCHOBaM
COBPEMEHHBIX  Me-
TOJIOB aHAJIM3a

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HaBBIKA-
MU oOpareHuss ¢
71a00paTOPHBIM
obopylnoBaHHEM U
MOCYZ01; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METOJ/IOB
aHanm3a ¢ HeOOJb-
HIUMH  3aTPYyIHEHU-
SIMH

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

o0opynoBaHuEeM U
MOCYJI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOA0B
dHaJInu3a

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

TumnoBele KOHTPOJILHBIC 33JaHUS U MaTepHalibl, HEOOXOAUMBIC Ul OLICHKH 3HAHWN, YMEHUH U
HaBBIKOB, XapaKTepH3YIOMIMX 0a30BbI 3Tam (OPMUPOBAHMS KOMIETCHIMH B IPOLECCE OCBOCHHS
OIIOII, comepxarcs B y4eOHO-METOANYECKUX pa3paboTKax, MIPUBEIEHHBIX HUXKE.

1. Xumus HEOpraHu4eckas M aHaJUTH4YeCKas [DJIEKTpOHHBIA pecypc] :

MCTOANYCCKUE YKa3aHUA

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro (akynbprera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arpoakoioruu . Muacckoe: FOxno-Ypansckuii I'AY, 2020 . 44 c. Joctyn u3 joKanbHOU
cetu UAD : http://mb.sursau.ru:8080/localdocs/iae/keaz323.pdf
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2. XuMmus HeOpraHudeckas U aHAIUTUYECKas | METOJNYECKUE YKa3aHUsS K TaOOpaTOPHBIM 3aHSITH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; FOxno-Ypansckuit I'AY, UucturyT arposkonorun. Muacckoe: FHOxuo-Ypansckuit I'AY,
2021. 54 c. : octym u3 nokansHO# cetn MAD:

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

3. XuMHS HEOpPraHUYECKas M aHaJUTU4YecKas [DJIEKTPOHHBIM pecypc] : METOAMYECKHE YKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabTeTa (3a0uHast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
Vpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMHsl HEOpraHUYecKas M aHAMTHYECKas [DIEKTPOHHBIN pecypc]: METOAUYECKUE yKa3aHHsS K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI1 OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnoruu . Muacckoe: FOxno-Ypansckuii I'AY, 2020 .27
c. Jocryn u3 nokanenoi cett MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepHaJibl, ONpeaesIioIne NpoueAypbl OLleHUBAHUSA 3HAHMUI, YMeHHIA,
HABBIKOB M (MJ1H) ONBITA AeATEIbHOCTH, XaPaKTePHU3YIOIHNX cOPMHPOBAHHOCTH KOMIIEeTeHIM I

B nganHOM paszenie METOIMYECKHE MAaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLEHUBAHUS 3HA-
HHM, YMEHHI, HABBIKOB U(MJIU) OMbITA ACSITEILHOCTH, O JUCUUIUIMHE «XUMUS HEOPTraHMYECKasl U aHa-
JIMTHUYCCKAaA», HpI/IBeI[eHI:I HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy nu3 I/ICHO.HI:ByeMBIX BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTAIIMN 00YJarOIUXCsl.

4.1. OueHovHble cpeaACTBA 1Jis1 NPOBeIeHUS TEKYIIero KOHTPOJIsl, B TOM YHCJe B Mpolecce
NMPAKTHYECKOH MOAT0TOBKH

4.1.1. Otuer nmo 1a6opaTopHoii paboTe
OtyeT 1Mo 1abopaTopHO paboTe MUCIIOIB3YETCS I OIICHKHA KaueCcTBa OCBOCHUS 00yJarONIuMCs
OCHOBHOH Mpo¢ecCHOHATFHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nepkaHue U Gpopma oTdeTa Mo JIabopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHHAX K Jia-
6oparopHbM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
710 CBEIICHUS 0OYyJaIONINXCS B HaYaJle 3aHITHH.

2. ChopmynupyiTe MOHATHE OKUCIATEIS.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBAIOT KOHCTAHTOW HECTOMKOCTH KOMILIEeKca?

7. UTo Takoe MeTO IEKTPOHHOTO Oananca?

8. @aKkTOphl BIUAIOLIME HA CMEIICHUE XMMUYECKOTI0 PaBHOBECHS?
9. [IpyHUMN TUTPUMETPUUYECKOTO aHATU3A.

10. IlpuHLIMI TPaBUMETPUUYECKOTO ONPEAETICHMUSL.

Ne O1LleHOYHBIE CPEACTBA Kox u HaumenoBanue
Bomnpocs k maboparopHoii padbote WHJUKATOpa KoMIIe-
TEHIIUU
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? WJI-lonk1 Mcenons3sy-

€T OCHOBHBIC 3aKOHBI

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. €CTCCTBCHHOHAYYHBIX
4. IlpuBeauTe npUMeEpbl MEKMOJIEKYJIAPHBIX U BHYTPUMOJIEKYJIApHBIX | AUCLMILIMH - 1)1 pe-
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM. MICHAA  CTAHAAPTHBIX

3amay B oOiacTu ar-
pOHOMHUU C TIPUMEHE-
HUEeM WHGOPMAIMOH-
HO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHI

OTyeT OLEHUBAETCS MO YCMOTPEHUIO MPENOAABaTENsl OLEHKON «OTIUYHO», «XOPOLIO», «YIO-
BJIETBOPUTENIBHO», «HEYJIOBIETBOPUTEILHO» WM OLIEHKOM «3a4TeHO», «HE 3a4TeHO». OLEeHKa «3auTe-
HO» CTaBUTCS 00ydaromumcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpUTEPUSIM, YCTAHOBICHHBIM JIJIS
MOJIOKUTETBHBIX OICHOK («OTIMYHO», «XOPOIIO», «yJAOBICTBOPUTENHLHO»). OleHKa 00BIBISETCS 00Y-
YaoLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTYETA.
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HIkana Kpurtepumn oneHuBaHusi

O1LeHKa «3a4TEHO»

- - U3JIOKEHUE MaTepHuaa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

- YMCHUC BBICKA3bIBATh U 000CHOBAaTL CBOU CYKIACHUS IIPU OTBCTC HA KOH-

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOLECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIHA.

O1LeHKa «HE 3aUTEHO»

HBIE 3aJa4HU;

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUCCKUX 3HAHHMIA,
- JIOTIYIICHBI ONTUOKUA B OMPEEICHUU MOHATHN U ONMHUCAHUM XUMHYECKHUX
3aKOHOB, SIBJICHUH M TPOIECCOB, UCKAKEH WX CMBICI, HE PEIICHbl pacyeT-

- HE3HaHHME OCHOBHOIO Marepuajga ydeOHOM NIporpaMMsl, IOIYCKAIOTCS
rpyOble OMOKH B M3JI0KEHUH, B HATMCAHUHU YPABHEHUH peaKIHid.

4.1.2. TectrupoBanue

TectupoBaHue HCIONB3YETCS AJISL OLIEHKM KauecTBa OCBOEHUS O0OydarolUMCSi OCHOBHOM Ipo-
(deccruoHanpHOM 00pa30BaTENbHON MPOTrpaMMbl MO OTIACIBHBIM TeMaM WIH pa3jeliaM JUCIUTLIIHHBL.
Tect npencraBiser co00i KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIIONIUN YIIPOCTUTH TIPO-
HeAypy M3MepeHusl 3HaHUW U yMeHui oOydarommuxcs. OOydaronuMcst BEIIAIOTCS TECTOBBIC 3a/IaHUs C
(GbOopMyIIHPOBKOI BOIIPOCOB U MPEJIOKEHUEM BBIOPATh OJIMH MPABUIIBHBIA OTBET U3 HECKOJIBKUX Bapu-
AQHTOB OTBETOB.

OneHo4HBIE CpeACTBA

KO,Z[ 1 HAMMCHOBAHUEC

NQ TI/IHOBBIC KOHTPOJIbHBIC 3aJaHUA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ IJIA MHIMKATOPa

/Tl | OLICHKYU 3HAHWH, YMEHHIA, HABBIKOB U (WJIN) OMBITA JACATSIHLHOCTH, XapaKTepPHU3y- KOMIICTCHITHH
110211150 ¢ C(i)OpMI/IPOBaHHOCTB KOMHCTCHL{I/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI

1. 1. Kakue snekTpoHHBIE KOH(MUTypallMk B atomMe peann3oBaTh HEBO3- | M]I-1omk-1
moxHo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: Ucnons3yeT  OCHOB-
a)l,2,3,6; HBIE 3aKOHBI ecTe-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2, 4,6; JUCLMIUITMH Il pe-
r)3,4,5,6. LIEHUsI CTaHJIAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyIII YCUIIMBAIOTCS:

a) cieBa HAIpaBo U B IPYyIIIaX CBEPXY BHU3;

0) cripaBa HaJeBO U B IpyIMIax CHU3Y B BEpX;

B) CIIpaBa HAJIEBO U B TPYMNIIAX CBEPXY BHU3;

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

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

0) HeoOXOAMMO 3aTpaTUTh JJIsl MPEBpallleHUus] HEHTPaJIbHOTO aToMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

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

I) MOJY4YaeTcsl MPU IMPEBPALLECHUH MOJOKUTEIBHO 3apsSKEHHOTO MOHA B
HEUTpaJIbHBIA aTOM.

4. Xummnueckas CBsI3b B MOJIEKyJax Opoma U OGpOMOBOJIOpO/AA OTIHYA-
I0TCA:

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

0) 4MCIIOM 3JIEKTPOHOB, MPUHUMAIOIINX YYacTHE B 00pa30BaHUU CBSI3H;
B) YHCIIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpOia 1 Opoma;

T') YUCJIOM OOIIUX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe mienouHble METaJIbl OBICTPO OKHCISIOTCS, TIOATOMY HX

3agady B oOJjlacTH ar-
POHOMUU C TpUMeE-
HEHHEM HHQOpMaIn-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH
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XpaHsIT:
a) MO/ CJI0EM PACTUTEIHHOIO Macia;

B) TIOJ] CJIOEM 3TUJIOBOTO CIIUPTA;

0) Mo cioeM Ba3eIMHOBOIO Maclia;

r) B atMoc(epe aproHa.

6. B psaay 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 YCHJIHMBAIOTCS, TAaK KaK YBEIHMYMBACTCS UHUCIIO
TUIPOKCOTPYIII;

B) CBOMCTBA U3MEHSIOTCS MIEPUOJINYECKH, TaK KaK BO3pacTaeT 3apsj sii-
pa atoma;

I') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TAK KAK YMEHbBILIAETCS paguyc
aTOMOB METAaJIJIOB.

7. Uemy paBHa cymMMa BceX KO3(p(QUIHMEHTOB B YpaBHEHUH DPEaKLIUU
TEPMaHUs CO CMEChIO a30THOM M XJIOPOBOJOPOAHOM (COJISHOM) KUCIOT?
O6pasyercs xiopun 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-
cnenyeMoe yaoOpeHue Boiaenmiics Oypseiid ra3. [lpu meficTBum mienodyun
OLIYIIAJICS 3aMax HallaTbIpHOTO cnupTa. JlanHoe y1o0peHue:

a) ammooc;

B) KaJIMHHAs CEIUTPA;

0) kapbammI;

I') aMMHa4Has CeIuTpa

9. C HauMEeHBIIEN CKOPOCTBIO MPOTEKAET PEAKIUSA MEKIY:
a) ’Kesie3HbIM rBO3AeM U 4%-HbIM pacTBOpoM CuSOy;
0) >xene3Hoi cTpyxKoii u 4%-ubiM pacTBopoM CuSOy;
B) kene3HbIM TBo31ieM U 10%-HbiM pacTBopoM CuSOs;
r) s)kene3Hoi cTpyxkKoit u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxkammmii d-2JIeMEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

0) kanmii, kpeMHH#H, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATpUH, aATIOMUHUHI, cepa, XJIOop.

11. Cxonpko MoJIeli ruAPOKCHIA KAl HEOOXOJUMO B3SITh, IS IPUTO-

ToByieHus 3 17 M pactBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

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

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

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

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

o pe3ynbTaTaM Tecta 00y4aronIeMycCsl BBICTABISETCS OLIEHKA «OTJIIMYHO», «XOPOIIO», «y0BIIE-
TBOPUTEIBHO» WIN <HEYAOBICTBOPUTEIIBHO.
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Kpurepun onenuBanus orsera (Tabi.) TOBOIATCS O CBEIECHUS 00YyJArOIIUXCS A0 Havala TECTH-
poBanus. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIE €ro CAAYH.

Mixara (%o apesnrn oToeron)
Ouenka 5 (OTIUYHO) 90-100
Ouenka 4 (xopoiio) 70-89
Ouenka 3 (ya0BJIETBOPUTEIHHO) 50-69
OreHka 2 (HeYyIOBIETBOPUTEIHHO) Mmenee 50

TecToBbI€ 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKA3aHUSIX:
XUMUSA HEOPraHUYECKasi U aHATUTHYECKas [DJICKTPOHHBIN pecypc] : METOAMYECKUE YKa3aHus JJIs ca-
MOCTOSITEIBHONH pabOThl MO AWCHHIUIMHE ISl CTYJEHTOB arpoHOMUYecKoro (akyibTera / COCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. [lectpukosa ; IOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
run .— Muacckoe: FOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 jokanbHOUM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. KonTpoJsbHasi padora

KonTpomnpHas paboTa mpemycMoTpeHa uist 3a09H0# (hopMbI 00yUYeHUS.

KoHnTponpHas paboTa olleHMBAETCS KaK «3a4TCHO» WIIM «HE 3a4Te€HO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha yCTaHOBOUHOM Jekiuu. Coaepikanue,
MOPSIOK BBHITIOMHEHHS U TPeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyecKasi 1 aHaJIUTHYECKasi [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl ISl BHIMOJHEHUS
KOHTPOJILHOM paboThl JUIs CTYACHTOB arpOHOMHYECKOro (akynpTeTra (3aouHas ¢opma oOyueHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyt arpo-
skosnoruu .— Muacckoe: FOxno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHoM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OneHka 0OBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTHI.

[IIxana Kpurepuu onieHuBanus

- CTYJIEHT IIOJIHO YCBOMJI Y4eOHBIN MaTepualt;

- TIPOSABIISICT HABBIKM aHANN3a, 0000LIECHNS, KPUTHYECKOTO OCMBICIICHHS 1
BOCIIPUATHS HH(OPMALINY;

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 33/1aHUEM, TOYHO HC-
M0JIb3YETCs] TEPMUHOJIOTHS;

- TIOKa3aHO yYMEHHUE WJUTIOCTPUPOBATh TEOPETUUECKHUE ITOJIOKEHHUS KOH-
KPETHBIMM [TPUMEPAMU, IPUMEHATh UX B HOBOW CUTYyalluu;

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

- MOTYT OBITh JOMYIICHBI OHA-JIB€ HETOYHOCTH NPHU OCBELICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHuUs K 0(hOPMIIEHUIO PaOOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- 0OHapyXeHO HE3HAHUE WJIM HETIOHMMaHHe OONbIel uiu Hanbolee BaXkK-
HOM 9acTH y4eOHOTO MaTepHuana;

- JIOMyIIEHBI OIMIMOKK B OINpPENeNICHUH MOHATUH, IPH UCIOIb30BAHUH TEp-
MUHOJIOTHH;

- He cOPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOLINE 3HA-
HUSI, YMCHUS ¥ HABBIKH;

- TpeboBaHus K 0hopMIIEHHIO PabOTHI HE COONIOAEHBI.

O1LieHKa «HE 3aYTECHO»
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4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA /JIsl MPOBeAeHUS MPOMEKYTOUYHON aTTEeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM MJIaHOB

4.2.2. IKk3amMeHn

DK3aMeH sBisieTcs: (POPMOM OIEHKH KayecTBAa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesiaM JTUCHUILIMHEL. [To pesynbraTam sk3aMeHa oOyua-
IOLIEMYCsI BBICTaBJIETCS OLIEHKA «OTIIMYHO», «XOPOILO», «yJA0BIETBOPUTEIBLHO» W «HEYAOBIETBOPU-
TEJIBHO».

DK3aMeH M0 AUCIUILIMHE POBOAMUTCS B COOTBETCTBHU C paclUCaHUEM IPOMEXYTOYHOM aTTecTa-
LIUH, B KOTOPOM YKa3bIBAETCSl BPEMs €r0 MPOBEJEHUS, HOMEP ayAUTOPHH, MECTO NPOBEJECHUS KOHCYIIb-
TaK. YTBEPXKIEHHOE paclucaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha o(uuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI A TPOMEKYTOUHON aTTecTallMi 00yJaroIuXcsl yCTaHaBIUBaeTCsl pado-
4el mporpaMMoi AMCUUIUIMHBI U JOBOAUTCS A0 CBEIEHUS 00YUarOIIMXCs B Havalle CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekropaMu. C pa3pemieHus 3aBeayomnero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh NpernojaBarenb Kadeapbl, IPUBICUYECHHBIN s TOMOIIM B IpUEMe
9K3aMeHa. B ciydae OTCYTCTBHS BEOYyLIETO IMpPENojAaBaTelis 3K3aMEH MPHUHUMAETCS IPEeroiaBaTelieMm,
Ha3HA4YEHHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBue Ha sK3aMeHe IpenojaBareseil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrio-
PSDKEHUST peKTOpa, MPOpPEeKTopa Mo y4yeOHOW M BOCIUTATENbHON paboTe WM 3aMECTUTENs TUPEKTOpa
Wucturyta no yuebHoii paboTe He JOmycKaeTcsl.

Jlns mpoBefieHHs 3K3aMeHa BeyIUH MIpernoiaBaTellb HAKaHyHE M0Jy4aeT B CEKpeTapuare JIu-
peKTOpaTa 3a4eTHO-3K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPALIACTCS B CEKpETapuar 1Mociie OKOH-
YaHUsl MEPOINIPUATHS B JICHb IPOBEICHUS dK3aMEHA WM YTPOM CJIEIYIOLIEro THS.

DK3aMeHbI MPOBOAATCA MO OMJIeTaM B YCTHOM MJIM NMHCBMEHHOM BHjE, THOO0 B BUJE TECTHPOBa-
HUsS. DK3aMEHAlMOHHbIE OMJIETHI COCTABIIAIOTCA 10 YCTAHOBJIEHHOM (hOpME B COOTBETCTBUM C YTBEp-
KIEHHBIMU Kadenpol SK3aMEHALMOHHBIMH BOIPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXeroJHo. B Ounere cogepkutcs 2 TEOPETUUECKUX BOIIPOCA U 3a/1a4a

DK3aMeHaTOpy MPEeAOCTaBIsAETCS MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIeTa, a TaK)Ke MOMHMO TEO-
PETUYECKHX BOIIPOCOB JaBaTh Ul PELICHU 3aJjaud U IPUMEpPBI, HE BBIXOAIINE 332 PAMKHU IPOHIEHHOTO
MaTepHaa 1o u3y4yaeMoi TUCIUITIINHE.

3HaHUs, YMEHMSI U HaBBIKM OOYYarOIIMXCS ONPEAEISIIOTCA OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«yJIOBJICTBOPUTEIBHO», «HEYJIOBJICTBOPUTEILHO» M BBICTABISIOTCS B 3aUCTHO-3K3aMCHAIIMOHHYIO BE-
JOMOCTh 00y4arollerocs B A€Hb IK3aMeHa.

[Tpu nmpoBeeHUH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAUThCS Oosee 6 00ydarommx-
Csl Ha OJIHOTO IPENoAaBaTells.

[Ipu mpoBeeHUN YCTHOTO dK3aMeHa OOydaromMics BHIOMpPAET HK3aMEHAllMOHHBIN OWiIeT B ciy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsl, OTUYECTBO U HOMEP IK3AMEHAI[MOHHOT0 OMIIeTa.

Bo Bpems sx3amena oOyuarommecs MOTYT TOJIb30BaThCS C Pa3pelIeHUs] IK3aMeHaTopa Mporpam-
MOH JAUCITUIUIMHBI, CIPABOYHOW W HOPMATHUBHOM JIMTEPATYPOH, IPYTUMHU TOCOOUSIMH M TEXHUUYECKUMH
CpeAcTBaMH.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B YCTHOW (hopMe JTOJKHO COCTaBJIATh HE MEHee
40 MuUHYT (110 KelaHUIO 00YYaroIIerocsi OTBET MOKET ObITh 10CpOUYHBIM). Bpems orBera — He Oonee 15
MUHYT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINI 3aTPyIHEHHUS MPU MOATOTOBKE K OTBETY IO BHIODAaHHOMY UM
Ousery, UMeeT IIpaBo Ha BEIOOP BTOPOro OuiieTa ¢ COOTBETCTBYIOLIMM MPOJIEHUEM BPEMEHH Ha MOJrO-
TOBKY. IIpy OKOHYaTeNbHOM OIICHHBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oauH Oami. Beigaua Tperbero
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromumiicst sIBUJICS HA 9K3aMeH, U, B3SB OWJIET, OTKA3aJICsA OT MPOXOXKICHUS aTTECTallul
B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABISETCS OLIEHKA «HEYIOBJIETBOPUTEIIb-
HO».
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Hapymienne AUCHUIUIMHBI, CIHCHIBAHME, MCIOJIb30BaHUWE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOIMHUCHBIX MaTE€pHaoB, MOOUIIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB M JIPYTUX BHJIOB JTUYHOM KOMMYHUKAIIMOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTeCTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciydae HapylieHusi 3Toro TpebOoBaHHUs MpPENoAaBaTeib
00s13aH yJaIuTh 00YYaroIIEerocs U3 ayIMTOPHH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIBHOY.

BricTaBieHne OLEHOK, OMyUYEHHBIX TP MO/IBEIECHUU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTallny,
B 3aYETHO-DK3aMEHAIlMOHHYIO BEJOMOCTh MPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeIN HECYT MEPCOHAIBHYI OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHMS 3aIIUCEN O
pe3yabpTaTax pPOMEXYyTOYHOM aTTeCTAllMK B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTD.

HesBka Ha 5K3aMeH OTMedYaeTcs B 3a4€THO-IK3aMEHAILIMOHHOW BEJOMOCTH CIOBAMM «HE SBUJI-
Cs».

Jlis oOGyuaronuxcs, KOTOpble HE CMOIUIMA CaTh SK3aMEH B YCTaHOBJIEHHbBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBAET MEPHUOJ JUKBHUIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoa mpenonaBareny, NpUHUMABIINE
9K3aMEH, JIOJKHbI YCTAHOBUTH HE MeHee 2-X HEeH, Korja OHU OyIyT MpUHUMATh 3aJ10JKeHHOCTH. H-
dbopmanus o TMKBUAALUH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO0yuaromumcst, MOKa3aBIIMM OTIMYHbBIE U XOPOLINE 3HAHUSI B TEUEHUE CEMECTPa B XOJI€ MOCTO-
SIHHOTO TEKYIIEro KOHTPOJIS YCIEBAaeMOCTH, MOXKET OBITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpO4YHO, T.e. 6e3 cmauu 3k3aMeHa. OLeHKa BBICTABIAETCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WHBanmupl M A C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 30POBbSI MOTYT CIIaBaTh JK3aMEHBI B
MEKCECCHOHHBIN MEePHOJ B CPOKH, YCTAHOBJICHHBIE MHIUBUAYAIBHBIM Y4eOHBIM TJIaHOM. VHBanuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] OMIOPHO-IBUTATEIBHOIO aIl-
mapara, JOINYCKalTCd Ha aTTeCTAallMOHHBIE HCIBITAHUS B  COINpPOBOXKJIEHUU  ACCUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIlMK JAJIsi OCOOBIX Ciay4yaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYyLIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu OO0y4arouuxcs Io
OIIOII 6akanaBpuara, crieruanurera u Maructpatypsi» @I'BOY BO I0xno-Ypanbckuit TAY

OneHouHbIE CpesicTBA Kon n naumenoBanue
Ne WHJIUKATOpa KOMIIe-
DK3amMeH S
1. [epuonnyecknii 3akoH /I.11. MenneneeBa. CoBpemennas popmynupos- | M/I-1onk-1 Ciocoben
KA 3aKOHA. 3HAYEHHE NEPUOJUYECKOT0 3aKOHA JIJIsl XMMUHU. HCII0JIB30BaTh OC-
2. [ToHsTHE XMMUYECKON TEPMOAMHAMUKHU. TEepMOIMHAMUYECKHE CUCTE- HOBHBIE 3aKOHBI
MBI. €CTECTBEHHOHAYYHBIX
3. TennoBble 3¢ dexTrl peakuuid. DHTAIBINUA CUCTEMBL. 3aKoH ['ecca JAUCLUIUIAH IS pe-
4. CBoboHas sHeprus ['nb0ca kak GpyHKuus cocTosHus Beniectsa. AG, IICHAS CTAHAPTHBIX
KaK NPUYKMHA TPOTEKAHUS CaMOIIPOM3BOJIBHON PEAKIIUIA. 3a/1a4 B 0b1acTH ar-
5. CoBpeMeHHas MOJICITb COCTOSIHHS SIEKTPOHa B aToMe. KBaHToBbIe ync- | POHOMHUH C IPHME-
na. HEHUEM HH(OpMAIIH-
6. [TpuHIMIIBI 3aTI0JTHEHUS 3JIEKTPOHHBIXOpOUTANIEN aTOMa B OCHOBHOM OHHO-
cocrosiuuu: mpuHuun [laynu, npasuno XyHaa, npaBuiio KiieukoBckoro. KOMMYHHKALMOHHBIX
DJeKTPOHHbIE EMKOCTU opOuTasie, ypOBHEH U MOAYPOBHEH. TCXHOIOTHH
7. Tunel XUMHUYECKUX CBSA3EH: KOBaJICHTHAS, HOHHAS, MeTaJlJIMuecKasi, BO-
JIOpOJHAsl.
8. XapaKTepuCTHUKa CBS3CH: DJIEKTPUUECKUE AUTIOIBbHBIE MOMEHTHI, 3(-

q)eKTI/IBHBIG 3apsAAbl aTOMOB, HAIMPABJIICHHOCTD U HACBIIIICHHOCTD, SHEP-
TUSA U JJIMHa CBA3U.

9. OrnpezeneHne MOHATUS «KOMIUIEKCHbIE COeAMHEHUs». OCHOBHBIE MOHS-
THSI KOOPAWHAITMOHHOW TEOPUH.

10. Baxuelinime TUIILI KOMIUIEKCHBIX COSTUHEHUN.

11. [TpuurHBI 00pa3oBaHUs BOAHBIX PACTBOPOB. | OMOTEHHBIC U TETEPOTCH-

HBIC paCTBOPHI.
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12.

OnexTponauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.

13. I'uaponus cosield. Tunel ruapoausa.

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

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

16. Kunernueckas konuenuus pasHoBecus. Koncranrta paBHoBecus. Cme-
HICHUE PaBHOBECHS MTPU U3MEHEHUH KOHILIEHTPALUU, TEMIIEpaTyphl U
nasyienus. [Ipunnun Jle-Ilarenbe.

17. OO6mas xapakTeprcTrKa 3J1eMeHToB rpynbl [A. Bogopon (m30Tomsl,
noJrydeHue, GU3NIecKue U XUMUIECKHE CBOICTBA).

18. Bona, reoMerpusi 1 cBOMCTBA €€ MOJIEKYJIbl. XUMUYECKHE CBOMCTBA BO-
nbl. Bona kak pactBopurelb. Boja B cebCKOM X0351CTBE

19. XUMHYeCKHE CBOMCTBA MIEI0YHBIX MeTayioB. Kanuii kak 3J1eMeHT ITH-
taHus pacrenuil. Kanuiineie ynoOpeHus.

20. du3nyYecKue 1 XUMUIECKIE CBONCTBA KalIbIUsA U MarHus. Mx 6uonoru-
YEeCKOe 3HaUCHUe

21. dusndeckue 1 XUMHUIECKUE CBOMCTBA AIIEMEHTapHOTO Oopa.

22. Kucnopoansie coenuaenns 6opa: okcui, O0pHast KHCIOTa, TOJTUKHUCIIO-
THI OOpa, UX COJIH

23. Pur3nYeCcKue U XUMUYECKHUE CBOMCTBA METAJUIMYECKOTO AJIFOMUHUS.

24. OKcuapl U THAPOKCUIBI ATIOMUHUS, pa3Hoo0pa3ue ux CTpoeHus, amdo-
TEPHOCTh 3TUX COCIMHEHHH, peaKI[M1 UX B3aUMHOI'0 MIPEBPAICHUSI.

25. XuUMHST HEOPraHUYECKUX COCIMHEHUH yIiiepoa: YIJIEKUCIIOro raza u
€ro MPOU3BOJIHBIX.

26. 3HayYeHUE COCIMHEHUN yTIIepoa B CeIbCKOM x03siicTBe. KpyroBopot
yrjiepoJia B pupojie. IKOJIOTMUYECKUE aCIEKThl XMMHUU YTIIepoa.

27. XuMus coenHeHu KpeMHUsl. KpemMHe3eM, CHIIMKAThI M aTlOMOCHIINKA-
ThI KaK TOYBOOOPA3YIOIIE MUHEPATIBL.

28. Oco0eHHOCTH XMMUU T€PMaHus, 0JI0Ba M CBUHIIA. [[pumMenenne stux
AJIEMEHTOB M UX COEAMHEHUHN. DKOJOTUYECKasi OMAaCHOCTh COSIMHEHUI
CBUHIIA

29. XHUMHS MOJIEKYJIIPHOTO a30Ta.

30. XUMUSI aMMHUAKa U €ro MPOU3BOJIHbBIX.

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

32. ®Docdop, ammoTponHbie MOIUMUKAINH, (PU3HIECKUE U XUMUYECKUE
CBOMCTBa MOJIEKYJIsipHOTO (hochopa.

33. OpTtodocdopHas kucnora u ee conu. 3HaueHue pocdopa kak 37eMeHTa
nutanus. DocopHbie ynoOpeHusl.

34. DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOIa. DKOJIOTHYECKas pOiib
KHCIIOPOJIa M 030HA aTMOC(HEpHL.

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

36. CepHHUCTHIH Ta3, CEpHHUCTAs KUCIIO0TA, CYJIbPUTH. CepOBOIOPO U MOJH-
CyJb(aHbl.

37. DJIEKTPOHHOE CTPOEHUE aTOMOB IraJIOT€HOB U 3aKOHOMEPHOCTH U3MEHE-
HUS CBOWCTB rajoreHoB B noarpynmne. CoenuHeHus Gropa.

38. XJ10poBOAOpO, coigHas kuciaora. CoeqMHEHHS XJIopa ¢ KUCIOPOAOM U
MX CBOKWCTBA.

39. Xumust 01aropoHBIX T'a30B (CTpOEHHE ATOMOB, 0COOCHHOCTH XUMUYe-

CKHMX U (DU3UYECKUX CBOICTB).
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40.

CeMeNCTBO Kee3a U UX XUMHUYECKHE CBOMCTBA.

41. Xumus mapradna (OKCHUJIbl, THAPOKCUIBI, KUCIIOTHI, COJIN).
42, Oco0EHHOCTH XUMHUHU XPOMa; €ro BaXKHEHIIINE COeTUHEHUS (OKCH/IBI,
TUAPOKCHJIBI, KUCIIOTHI, COJIN).
43, XuMHsI MEAN U €€ COeAMHEHUMN (OKCUIbI, TUAPOKCHUIBI, COJIH).
44, [Ipenmer, 3a1auu ¥ 3HAYEHHUE AHATUTUYECKON XUMUHU.
45. Knaccudukamnmst MeTo10B aHAMH3A.
46. TOYHOCTH aHATTMTUYECKUX ONPEACICHUN
47. TeopeTnyeckre OCHOBBI aHATTUTUYECKON XUMHUH: 3aKOH JEHCTBYIOIIUX
MacC.TEOpHUsl SMEKTPOJIUTUUECKONU TUCCOIUALIMHI, TPOTOJIUTHYECKAs
TEOpHsL.
48. XHUMHYECKOE paBHOBECHE B reTeporeHHbIx cucremax. I1P, ero npume-
HEHHE.
49. CniocoObI BbIpa)keHUsI KOHIEHTPALMU PaCTBOPOB: MPOLIEHTHAs!, MOJISIP-
Hasi, HOpMaJIbHAsI, TUTP, MOJISUTbHASI KOHLIEHTPAIUU.
50. OcHoBbI rpaBUMeTpHUueCcKOro ananusa. CyTb MeTOa, IPUMEHEHUE,
ycnoBus npoBefieHus. OcaxaaeMas U rpaBuMeTpuueckas GopMal.
51. ITogroroska BeecTBa K rpaBuMeTpudeckomy aHanusy. Hasecka. Ile-
PEKpUCTAIUIU3ALINSL.
52. PacTBOpeHue u ocakJieHHE B TPABUMETPUH.
53. OuiIbTpPOBaHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BEIUKUCICHUS B IPaBU-
METPHH.
54. OCHOBBI TUTPUMETPUUECKOTO aHan3a. CyTh, MPUMEHEHHE, YCITOBUS
MIPOBEICHMUSI.
55. PacTBOpBI B THTPUMETPHH.
56. Knaccudukanmst metonoB TutpuMeTpun. CyTh KaXXI0W TPyl METO-
JI0B.
57. OO1u11e mpreMbl THTPOBAHUSL.
58. XapakTepucTrKa METOI0B HelTpanu3aiuu. [IpoBenenne, npumMeHeHne
Y 3HAYCHHUE.
59. KpuBble THTpOBaHMSI, X TIOCTPOEHUE U IPUMEHEHNUE B AHAIIUTHUKE.
60. WMHukaTophl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHAMKATOPOB.
61. XapakTeprucTUKa METOJI0B KOMILNIEKCOHOMETPUH.
62. OCHOBBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX METOA0B aHanu3a. Kiac-
cuuKalys STUX METOJIOB.
63. XapakTeprucTUKa NEPMAHTAHATOMETPUH, HOJIOMETPUHN U XPOMATOMET-
puu.
64. XapakTepucTUKa METOJI0B OCAXKICHHUSI.
3amaun I DK3aMeHa
1. B kakoM o0bemMe BOJHOTO pacTBOpa XJiopuaa Kaius ¢ MmaccoBoit gonei | M/1-1onk-1 Ciocoben
10% conepxurcs 2,5 v KCI1? ITnotHocTh pacTBopa 1,063 r/em’. HUCIOJIE30BAThL OC-
2. Onpenennure MOISPHYIO KOHIEHTPALIMIO PACTBOPA, OJIYYEHHOTO IPH HOBHBIC 3aKOHbI
pacTBopeHUH cyibdaTa HaTpus Maccoit 42,6 T B Boge maccoit 300 T, ec- | €CTECTBEHHOHAYYHBIX
JIM TUIOTHOCTH IOJIYYEHHOT0 pacTBopa pasHa 1,12 r/mi. JUCLUIIINH IS pe-
3. Kak nmosnusger YMEHBIICHHUEC IaBJICHUS Ha PaBHOBECHUEC B pCaKIUIX: HIeHUA CTaHAapTHBIX
a) N204 — 2NO: 6) 2NO + Oz — 2NO:z2 B) 3Fe203(x) + CO(1) — 3a1a4 B 00J1aCTH ar-
2Fe304(k) + CO2(1)? POHOMUH C TPUME-
4. K pactBopy Maccoii 250r, MaccoBast 10JIsl COJTM B KOTOPOM COCTaBJISIET HCHHEM HH(OpMAaLK-

10%, npununu Boxy 06béMom 150mi. [IpuHSB TIIOTHOCTH BOJBI paBHOM
1r/M1, onpeiesIuTe MacCOBYIO JI0JIIO COJIM B TOJIYYEHHOM PacTBOPE.

OHHO-
KOMMYHHKAIIUOHHBIX

29




IIpu onpenenéHHBIX yCIOBUIX PEAKLMs XJIOPOBOAOPOIA ¢ KUCIOPOAOM
spasercs oopatumoii: 4HCI(r) + O2(r) — 2ClL(r) + 2H20(r), AH=-
116,4x/1x Kakoe BnusiHMEe Ha paBHOBECHOE COCTOSIHUE CHCTEMbI OKa-
JKyT: a) yBEIMYCHHE JIaBJICHUsI; 0) MTOBBIIICHHE TEMIIEPATyPhl; B) BBE-
JIEHUE KaTaJlh3aTopa.

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

[TonyueHHOE ypaBHEHME NIEPENUIINTE B HOHHOM U COKPALIEHHON HOH-
HO# popmax. HazoBute kommuiekcHbie coequuenus: a) [CrPO4(NH3)s];
0) [Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; 1) Fes[Fe(CN)sl3; 1)
[Pt(NH3)4](NO2)>. Onipenenute cTereHn OKUCISHUS KOMILUIEKCO00pa3o-
BATEJIEN B COCIMHECHUSIX.

HaiitTi MossipHy10 1 HOpMaJbHYIO KOHIIEHTpauto 10%-Horo pacTtBopa
HNO3 (nmnotHocTs pactBopa 1,05 r/mi).

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS T'MIPOJIN3a HUTpaTa
AIIOMHUHMS U aleTaTa HaTpusl. Y KaKUTE PEaKIUIO CPENbI B paCTBOPE
cosu. Hanummre BelpaskeHUs U1l KOHCTAHTBI THAPOIN3a

10.

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

11.

OHpeI[eJII/ITB TCPMOANHAMHNYCCKYIO BO3BMOXKHOCTL Pa3JIOKCHUS IIPpU
KOMHATHOM TemmnepaType ciaenyromux Bemects: a) NHaNO3(T) =
N>O(r) + 2H20(r) 6) (NH4)2COs3(1) = 2NH3(1) + CO2(1) + H2O(1)

12.

Obpa3zerr u3BectHsika Maccoit 0,5 r oOpaboTanu COITHON KUCIOTOM, U
9TOM BBIJICITIIOCH 75 MIT yTIIeKUCIIOro ra3za. OnpeaennuTe MacCoBYIO J10-
710 KapOoHaTa KaJblKs B JaHHOM 00pa3ile M3BECTHSKA.

13.

CocTaBUTH SJICKTPOHHBIC U rpa(bnqecm/le (bOpMyJ'IBI aToma Br u uona
A13+.

14.

Omnpeznenute MOJSPHYIO KOHIEHTPALIMIO PACTBOPA, MOTyUYEHHOTO PH
pacTBopeHuu cyibdara HaTpus maccou 42,6T B Bose maccoit 300r, eciau
IJIOTHOCTB MTOJIYYEHHOTO pacTBopa pasHa 1,12r/mir.

15.

B Bone maccoit 400r pacTBOpIH cepoBOAOPOT 00bEMOM 12Mi1 (HOp-
MaJibHbIe ycaoBus). OnpeneauTe MacCoBYIO J0JI0 CEPOBOIOPO/Ia B pac-
TBODE.

16.

Haiitu MonsipHy!o 1 HOpMalIbHYIO KOHIeHTpauuto 10%-Horo pactBopa
HNO3 (mmotHOCTh pactBopa 1,051/mi).

17.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHUS THIPOJIN3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. Y KaXKHUTE PEaKIMIO CPelibl B PACTBOPE
cosiu. HanumuTe BoIpaskeHUs U1 KOHCTAHThI THIPOJIH3a.

18.

Cxopoctb xumudeckoit peakuu 2NO(T) + O2(r) = 2NOx(T) npu KOH-
HneHTpanusax pearupyrommx Bemects [NO]=0,3momb/1 1 [O2]
0,15mos16/71 coctaBuina 1,210 mosbp/1-cex. HaiiTi 3HaueHHE KOHCTAH-
ThI CKOPOCTHU PEaKLIUHU.

19.

[Ipu cmemennu ra3000pa3HbIX BemecTB A u B mporekaeT xumMuueckas
peakmusi: 2A + B = 2C + JI. 3BecTHO, UTO Uuepe3 HEKOTOPOE BpeMsI MO-
cJIe Hayaja peakiiMy KOHIIEHTPAlUKU BEUIECTB COCTaBUIIN: [A] =
2monb/1; [B] = 1momnb/n; [C] =1,6 M0ab/11. BEIMHUCINTE HCXOMHBIC KOH-
LIeHTpaluu BemecTB A u B.

20.

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

TEXHOJIOTUN
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21.

CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS T'MIPOJIN3a HUTpaTa
MeZu ¥ KapOoHaTa Kaausl. YKaXXHUTe peakIUIo Cpe/ibl B PACTBOPE COJIH.
Hanummure BbIpaykeHuUs 111 KOHCTAHTHI THAPOJIN3A.

22.

PaccuuraiiTe 00beM pacTBOpa cepHOI KUCTOTHI (MaccoBast Aot HaS04
8%, mnotHocTh 1,05 T/MIT), KOTOPHBIN OTPEOYyETCs ISl IPUTOTOBICHUS
pacTBopa ¢ MacCOBOM JI0JIeH cepHOi KUCTOTHI 2% obbemoM 400 mut
(mnotHocts 1,01 r/mm).

23.

B Bone maccoit 1000 r pacTBopuiu cyabdaT Kajaus KOJTHIECTBOM Bellle-
CTBa 2 MOJIb. BBIYMCINTE MAacCOBYIO 100 PACTBOPEHHOT'O BEIIECTBA.

24.

K pactBopy cepnoii kucinotel 00bemMom 250 mi (MaccoBast ot HaS04
12%, nnotHocTh 1,08 r/mi) npununu Boxy maccoi 120 r. Paccuuraiite
MaCCOBYIO JIOJIFO CEPHOM KHMCIJIOThI H3yUYEHHOM PacTBOpe

25.

PaccunTaiiTe KOJIMUYECTBO BEUIECTBA THAPOKCUA HATPHUSI, KOTOPBIN IMO-
TpeOyeTcst Ut MPUTOTOBIICHHS pacTBopa Maccoit 60 T ¢ MaccoBo# J10-
neit menoun 15%.

26.

K pactBopy conu maccoii 250 r (maccoBas 1oas 10%) npunwiu Boxy
o6bemoM 150 mit (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIONIO CO-
JIU B TIOJIYYEHHOM pacTBOPE.

27.

Omnpenenute Maccy COJIM U MaccCy BOJIbI, KOTOPbIE MOTPEOYIOTCS ISt
IpUTOTOBIIEHHS 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) Hago mpunuTh K Bosxe Maccor 500 r, uToOkI mo-
JYy4UTh pacTBOp ¢ MaccoBoi noserd KOH 5%?

29.

Xnoposogopon oosemom 5,6 1 pactBopmiin B Boae Maccoit 500 1. Bei-
yucnute MmaccoByto o0 HC1 B mosrydyeHHOM pacTBope

30.

K pactBopy conu maccoii 250 r (MmaccoBast qosist 10%) npunuinm Bogy
o6vemom 150 mit (1oTHOCTH 1 T/MIT), OTIpeieTNTe MaCCOBYIO JIOIEO CO-
JIM B MIOJYYEHHOM PacTBOPE.

31.

B Bojae maccoit 400 T pacTBOpriIH cepoBoAopos o0bemoM 12 mit (HOp-
MaJibHbIE yCI0BUs). OnpenenuTe MacCOBYIO A0JII0 CEPOBOIOPOAA B TO-
JY4EHHOM PacTBOpE.

32.

PaccunTaiiTe Maccy BOJbl U pacTBOpa ¢ MaCCOBOM JIOJIEH XJIOpUIa Mar-
HUs 20%, KOTOpbIe MOTPeOyIOTCA AJIsl IPUTOTOBJICHUS PACTBOpA MAaCCOU
300 r ¢ maccoBou noner MgCl, 4%.

[Ikana u KpuTEpUN OLIEHUBAHUS OTBETA O0YUAIOLIETOCS MTPEICTaBICHBI B TA0INLIE

HIkana Kpurtepumn oneHuBaHusi

- 00y4aromuics MOJTHO YCBOWII YY€OHBIN MaTepual;
MOJTB3YETCSl TEPMUHOJIOTHEH;

KU CBSI3HOTO ONHMCAHMS SBIICHHI U IMpOoNECCOB;

Onenka 5

CKOU MOCJIEN0BATEILHOCTH,
(OTNIUYHO)

KOHKPETHBIMU MPUMEPAMHU;
Y HaBBHIKOB;

POCTCIICHHBIX BOIIPOCOB.

OueHka 4

9TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:
(xopor10)
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- TIOKa3blBa€T 3HAHHME OCHOBHBIX IOHATUI AMCLMILIMHBL, I'PaMOTHO
- IPOSIBIISICT YMEHHE aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBBI-
- IEMOHCTPUPYET YMEHUE H3JIaraTb Marepuall B OIPEIEICHHON JIornye-
- TIOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
- IEMOHCTPHUPYET CPOPMUPOBAHHOCTH U YCTOMUMBOCTh 3HAHUM, YMEHUH
- MOTYT OBITh JOMYULIEHHI OJlHA—/IB€ HETOYHOCTH IPU OCBELICHUH BTO-

- OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM HA OLICHKY «5», HO TIPH

- B YCBOCHHMH y4eOHOT0 Marepuasa JoMyIeHbl IpoOebl, He MCKa3UBIINE



COACPIKAHUC OTBCTA;
- B U3JIOKCHUU MaTCpHraja 10NYIHICHbBI HE3HAYUTCIbHBIC HCTOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- 3HaHHWE OCHOBHOI'O MPOTPAMMHOI0 MaTepHalia B MUHUMAaJIbHOM 00be-
Me, MOTPEIIHOCTH HENMPHUHIMIHAIBLHOTO XapaKTepa B OTBETE Ha JK3a-
MEHE: HETOJIHO WM HEMOCJIE0BATEIbHO PACKPBITO COAECpPKaHHUE MaTe-
puana, Ho MMoKa3aHo olIiee MOHUMaHKUE BOIIPOCOB;

- UMEJHUCh 3aTPyAHCHUS WIH JOMYIICHBI OMIMOKH B OMPECIEHUN TIOHS-
TUH, WCIOJIb30BAHUU TEPMHUHOJIOTUH, ONHMCAHUU SIBICHUN M MPOLECCOB,
UCIIpaBJIECHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISIBJIEHAa HENOCTaTO4Has CHOPMHUPOBAHHOCTh 3HAHWM, YMEHUH u
HABBIKOB, 00YJAIOIIUNCA HE MOKET IPUMEHUTh TEOPHIO B HOBOM CHUTYa-
017078

Ouenka 2
(HEy1OBJIETBOPUTEILHO)

- IpoOeIbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO MaTepualia, MPHUHIIAITH-
QJIbHBIC OITMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAHWE WM HEMOHMMAaHWE OOJNbINeH WM Haubolee
Ba)KHOH YacTH y4eOHOTo MaTepHuaa;

- JIOMYIIEHBI OMMOKU B OMPEICIICHUU TMOHSATHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPBIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBbKUX HABOSIIMX BOTIPOCOB;

- He c(hOpMHUPOBAHBI KOMIICTCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHMSI, yMCHHSI U HABBIKU.

4.2.3. Kypcosoii npoekt/kypcoBasi padora

KypcoBoii mpoekt/KypcoBasi paboTa He PeyCMOTPEHbBI YYEOHBIM IJIAHOM

32




JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBAHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEneHUS
W3MEHEHUS







