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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp mo wampamneHuto moarotoBku 35.03.07 TexHomorus MpOM3BOJCTBA U TEPEPaOOTKH
CeNIbCKOXO035CTBEHHOM MPOJYKINU JOIHKEH OBITh OJATOTOBJIECH K PELICHHUIO 3a/1a4 MpodecCHoHaIbHOM
NeSITeNIbHOCTH CJIEIYIOIIETO TUIIA: TPOU3BOJCTBEHHO-TEXHOIOTMUYECKOI.

Heab nucuunmInHbl — cGOPMUPOBATH Y O0yUYAIONTUXCS 3HAHUS, TIPAKTUYECKUE YMECHHS I HABBIKU
10 XUMHUU OOIIIeH, HEOPTaHUYECKON U aHAIUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TPO(HIIH-
PYIOIINX JTUCIMIUINH, 00€CTIeYnBaIi TOHUMaHUE U OCBOCHUE METOJIOB aHAlIW3a M 3aKJIaJbIBaN 0a3uc
JUTSL TIOCIIEYIOMIEH PaKTHUECKON padOThl B COOTBETCTBUU C OPMUPYEMBIMUA KOMITETEHITHSIMHU

3agauu AUCHMILIMHBI:
- NIOJYUUTh 3HAHUA IO TCOPCTUUCCKUM OCHOBAM XHUMHU HeOpFaHquCKOﬁ U aHAJIUTUYECKOU M CBOU-
CTBaM BaKHEHIINX XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPraHMYECKUX
BELIECTB;
— HAy4UTb MPe/ICKa3bIBaTh BO3MOXHOCTh U HAMpPaBICHHUE MPOTEKAHNS XUMHUUECKUX PEaKIIHii;
— YCTAHABJIMBATb B3aUMOCBA3U MCKAY CTPOCHUEM BCIICCTBA U €0 XUMHUUCCKUMHU CBOﬁCTBaMH,
— TI0JIb30BAaThCA COBPEMEHHOW XUMHYECKONM TEPMHUHOJIOTHEN;
— BBIpa0OTaTh YMEHUS IMOJB30BaThCA MPOCTEHIINM JIAOOpPaTOPHBIM 000pYyIOBaHUEM, XUMUYECKOH TI0-
CYI0i U U3MEPUTENbHBIMU IPUOOpaMH;
— NO3HAKOMUTL ¢ OCHOBaMHU COBPEMCHHLIX MCTOAOB XUMUUYCCKOTO aHAJIN3a;
— MPUBUTH HABBIKK PACYETOB U IPUTOTOBJICHHS pACTBOPOB 33/1aHHOM KOHIICHTPAIIHH;
— JUTSL TIOJTyYEHHsI JOCTOBEPHBIX PE3yJIbTaTOB aHANN3a, HAYYUTh CTATUCTHUYECKONW 00pabOTKe MOTydeH-
HBIX PE3yJIbTaTOB.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHU I

OIIK-1. CriocobeH pemniath TUMOBBIC 33/1a4l MPO(ECCUOHATBHOMN IeATeTbHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3dKOHOB MATCMATHYCCKUX W CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHMKAITMOHHBIX TEXHOJIOTHH.

Kon n naumenosanue ®opmupyemsie 3YH
MHAMKATOpa TOCTHKE- 3HAHUA YMEHUS HaBbIKU
HUSl KOMIETEHIIUH
N-lonk-1 Ucnons3yer | OOyuatomuiicss nomxen | Obydatonuiica nomkeH | OOyuatommiics 1071
OCHOBHBIE 3aKOHBI | 3HATh: CBA3b MEXKIY | YMETh: CaMOCTOSITEINIb- | )KCH BIANETh  COBpE-
€CTECTBEHHOHAYYHBIX CTPOCHHEM BEIIECTB U | HO paboTaTh ¢ YUeOHOW | MCHHOH  XMMHYECKOU

OUCHUIUIAH IS pellie-
HUSL CTaHJAPTHBIX 3a-
Jad B IPOU3BOJICTBA,
nepepaboTKu U XpaHe-
HUA CEJIbCKOX 03511~
CTBEHHOU NPOAYKLHH C
MpUMEHEHHEM HHGOP-
MaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

NX XUMHYSCKHIMH CBOM-
CTBaMHM,; OCHOBHEIC XH-
MHYECKHE 3aKOHBI U
MOHSATHUSA; MPAKTUIECKOE
NPUMEHEHUE  HEKOTO-
pBIX  HEOPraHWYECKUX
BEIIIECTB B CEIHCKOXO-
3MCTBEHHOM  IIPOM3-
Boactee (b1.0.35-3.1)

Y CIPAaBOYHOW JUTEpa-
TypOH;  HCIIOJIb30BaTh
CBOMCTBA XUMHUYECKUX
BEIIECTB B JiabopaTop-
HOM W TPOM3BOJICTBEH-
HOM IpaKkTUKE C IIpU-

MeHeHHeM  HuHpopma-
IMOHHO-
KOMMYHHKAITHOHHBIX

texnonoruii (61.0.35 —
V.1)

TEPMUHOJIOTHEH B 00-
JaCTH XUMHH Heopra-
HUYECKON W aHaJIUTH-
JEeCKOH, OCHOBHBIMU
HaBBIKAMHU  OOpalieHus
c J1abopaTopHbIM 000-
PYIOBaHHEM H TIOCY-
JIOM; 3HAHUSIMH II0 TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJIOB
ananmuza (b1.0.35 -H.1)

OIIK-5. CnocobeH K y4acTHIO B MPOBEIEHUH KCIIEPUMEHTAIBHBIX HCCIEJOBAHUN B MPOGECCHOHATb-

HOU JIeITENbHOCTHU

Kon n naumenosanue ®opmupyemsie 3YH
WHIUKATOpa JTOCTHXKE- 3HAHUS yMEHUS HaBBIKU
HUSI KOMIIETCHI[UN
U-lonks IIpoBomut | OOGyuarommiicss gomxeH | O0yuaromumiicss gomkeH | O0ydarommiics IIOJI-

OKCIICPUMCHTAJIbHBIC

3HaTh: OCJIM MW 3aJa4du

YMETh: NPOBOAUTH (PH-

JKCH OCHOBHBLIMH IIPUC-




UCCIIeIOBaHus B 00Ja-
CTH TIPOW3BOJACTBA U
nepepadoTKH  CENbCKO-
XO3SIMICTBEHHOM  Mpo-
JyKLIHH

MPOBOAMMBIX HCCIENO0-
BaHUM, METOAbI MPOBE-
JICHUSI DKCTIICPUMEHTOB
u HaOmromeHuii, 0000-
meHuss U 00paboTKu
nHpopManuMu, COCTaB-
JIEHUE OTYETOB IO pe-
3yJbTaTaM  TPOBEICH-
HBIX IKCIEPUMEHTOB

(b1.0.35-3.2)

3UKO-XUMHUYECKHE pac-
YeThl; MPOTHO3UPOBATH
HaTpaBliCHUE caMo-
MPOU3BOJILHOTO TPOTE-
KaHWs MPOIIECCOB;
MMOJIL30BAaTHECS  OCHOB-
HBIMHA HGOpI‘aHI/I‘IeCKI/I—
MU pEaKTHaMH, PacTBO-
pI/ITe.HSIMI/I n XHUMHYC-
ckoit mocynaou (b1.0.35
-v.2)

MaMu pabOTHl ¢ XUMH-
YECKON TOCYyJI0i B 000-
pyIOBaHHEM; METOIaMU
BBHITIOJIHEHUST ~ DJIEMEH-
TapHBIX J1AOOPATOPHBIX
XUMHAYECKHX HCCIEIO0-
BaHUU B 0OJACTH MPO-

dbeccuoHanpbHON  Jesi-
tenbHOcTH  (B1.0.35-
H.2)

2. Mecto qucuuniausbl B cTpykrype OITOII
JucuumirHa «XUMHsT HEOpraHW4ecKas M aHaJUTUYeCKas» OTHOCUTCS K 00s3aTE€IbHOM 4YacTH
OCHOBHOMH npodeccruoHanbHOM 00pa30BaTEIbHOM MPOrpaMMbl OaKanaBpHara.

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

O0BbéM muciuIuInHbl coctaBnseT 5 3auéTueix eaunuil (3ET), 180 akamemudeckux vacoB (manee
yaca). JlucuuminHa u3y4daercs:

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

3.1. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTBo yacon
Bun yueOnoii paboThl ounas popma | 3a0uHas Gpopma
o0y4eHus 00yJeHus
KonraktHas pabora (Bcero), 30 16
B TOM 4HcJje MPaKTH4YecKasi NOAT0TOBKA
Jlexmuu (JI) 32 8
Jlabopartopusie 3ansTus (JI3) 48 8
ITpakTnueckue 3ansatus (113) - -
CamocrositesbHas padora cryaentos (CP) 73 155
KoutpoJsb 27 9
HToro: 180 180
3.2. Pacnipenesnienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCJIC
No Bcero | kxoHrtakTHas pa- R
HaumenoBanue pa3nenoB u Tem = B
TEMBI 4acoB 6ota cp| S €
J | J3 | 113 d
1 2 3 4 5 6 7 | 8
Paznen 1. O0mas xumust
1.1. | OcHOBHBIEC MOHATHUS W 3aKOHBI CTEXHOMETPUU 12 2 6 - 4 | x
1.2. | CKOpOCTb M HEPIreTUKAa XMMUUECKHUX PEaKIMi 12 2 6 - 4
1.3. | PactBOpbI 8 4 - 4 | x
Crpoenue aToma, nepuoandeckuit 3axox /1. W.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMU4ecKasi CBsI3b
1.5. | OKMCIUTENHbHO-BOCCTAHOBUTEIbHBIEC PEAKIINN 12 2 6 - 4 X
1.6. | KommuiekcHble coeAMHEHUS 10 2 4 - 4 | x
Pa3nen 2. Xumus 3J1eMEHTOB




2.1. | XuMus s-3JIEeMEHTOB 14 2 4 - 8 X
2.2. | XuMHsl p-DJIECMEHTOB 18 6 4 - 8 | x
2.3. | Xumus d-31eMeHTOB 14 2 4 - 8 X
Pa3nen 3. Xumus aHauTu4eckast
Beenenue. Kinaccudukanyst MeTo10B aHaIN3a U
3.1. | TpeboBanms K HUM. METPOJIOTHS ¥ CTaTUCTUYECKAsT 10 2 - - 8 X
00paboTKa pe3yIbTaTOB aHAIN3A
3.2. | OcHOBHBIE NOHATHUS] TATPUMETPUYECKOTO aHAIN3a 20 4 8 - 8 | x
3.3. | CymHOCTh rpaBUMETPUYECKOT0 aHAIU3a 11 2 2 - 7 X
KoHTpoas 27 X X X x | 27
HTroro 180 32 | 48 - 73 | 27

3aounas popma 00y4yeHUs

B TOM YHCJIE
KOHTaKTHas pa- 2
Ne HaumenoBanue pa3zienoB u Tem L Oora é
TEeMBbI 4acoB CP o
J | J13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Obmas xumus
1.1. | OCHOBHBIE MOHATHUA U 3aKOHBI CTEXUOMETPHH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPreTUKA XUMHUYECKUX PEAKIIUN 16 1 1 - 14 | x
1.3. | PactBopnI 15 - 1 - 14 | x
Crpoenue aToma, nepuoandeckuit 3axon /1. W. X
1.4. 16 2 - - 14
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKMCANTETBLHO-BOCCTAHOBUTEIBHbBIC PEAKIIUU 16 1 1 - 14 X
1.6. | KomiuiekcHble coeAMHEHUS 15 - 1 - 14 | x
Pa3nen 2. Xumus 3J1eMEHTOB
2.1. | XuMus s-3J1EMEHTOB 14 1 1 - 12 | x
2.2. | XuMHus p-2JEMEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Pasnen 3. XumMmus aHaauTuyeckas
Brenenue. Knaccuduxaruys MeTo0B aHaIn3a U
3.1. | TpeboBaHMst K HUM. MeTpOJIOTUS M CTATUCTHYECKAs 13 1 - - 12 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHATHS THTPUMETPUYECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CymHOCTbh rpaBUMETPUYECKOTO aHAIN3A 12 - - - 12 | x
KonTtponb 9 X X X X 9
Hroro 180 8 8 - 1551 9

4. CTpyKTypa U coiepkaHue IMCUMILIHHBI, BKIYAKIIee MPAKTHYECKYI0 OATOTOBKY

[IpakTudeckas MOArOTOBKA MIPH peAU3ANK YI€OHBIX MPEIMETOB, KypCOB, TUCIUIUIMH (MOJIY-
Jieil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpAaTOPHBIX paboT U
WHBIX AQHAJIOTMYHBIX BUAOB Y4E€OHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX Yy4acThe OOydaromuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE TIPEIyCMaTPHUBAIOT Mepeaauy yuyeOHOW WHQopMaIuy 00ydaromuMcs, He0OX0AUMOM I To-
CJIEIYIOIIETO BBITTOTHEHUS PaboT, CBA3aHHBIX ¢ OyAyIiel MpopecCHOHATBHON IEATETbHOCTBIO.

PexomenryeMblii 00beM MPaKTHUECKOW MOATOTOBKU (B MPOLIEHTaX OT KOJUYECTBA 4aCOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOMINX:



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

Paznen 1. O0mas xumus

[loHsATHS M 32aKOHBI CTEXHOMETPHH.

Moub, ocTossHHasE ABOTapo, MOJISIpHAsl Macca, XUMHUECKH YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIpHAsl Macca, 3aKOHbI SKBUBAJIEHTOB, COXPaHEHUsI MACChl, TOCTOSTHCTBA COCTaBa, 3aKOHBI ra3o0-
BOT'O COCTOSIHUSI BEILIECTBA.

CKOpOCTh M PHEpPreTuKka XUMHU4eckon peakiuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOU peak-
11u; GaKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakius KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaJUi; 3aKOH JEUCTBYIOLIMX MAcCC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MU; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaAKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, ypaBHeHre AppeHnyca, SHEPTHs aKTUBAIMH, SHEPTETHUCCKUI Oapbep, aKTUBUPOBAHHBIHN
KOMIUICKC, KaTalan3, KaTaau3aTop, (GepMeHT; 3HaYCHHE YUYEHHUS O CKOPOCTH XMMHYECKON pEaKkliu B XH-
MUHU, OMOJIOTUM U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc AJisi XMMHUYECKOrOo paBHOBECHS,
npunnun Jlelllarense, pojap XUMUYECKUX PAaBHOBECUN B MPUPOJIE; TEPMOAMHAMUYECKUE CUCTEMBI: OT-
KPBITHIE, 3aKPbIThIE, N30JINPOBAHHBIE, TOMOT'€HHbBIE U T€T€POTEeHHBIC; BHYTPEHHSS YHEPTHUsl, SHTANBIIHS,
TEII0BOM 3(PPEeKT XUMUYECKOW peakInuu, 3aKoH ['ecca, SHTPOIHUS KaK Mepa BEPOSITHOCTH COCTOSHUS
CUCTEeMBbI, U3MeHeHue >Heprun [ mb0ca kak KpuTepuil BOZMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKaHUS
peaKkiuu.

PacTBOpbI

MonsipHasi KOHIIEHTpalMsl, MOJISIpHAs KOHILIEHTpallMs SKBUBAJIEHTa, MaccoBas J0Jsi, TUTP, TEPMO-
JUHAMHYECKHE MPUYUHBI 00pa30BaHUs PaCTBOPOB; (hHU3MUECKUE U XUMHYECKHE CUJIbI, 00yClIaBIUBaIO-
e 00pa3oBaHUe PACTBOPOB; OTIUYHE CUIBHBIX JJIEKTPOIUTOB OT CIA0BIX; THUIIBI CHIIBHBIX 3JCKTPOJIU-
TOB; TUIpATalMs NOHOB, MEPBUYHAS U BTOPUYHAS TUIAPATHbIE OOOJOYKH, KPUCTAIUIOTUIPATHI; aKTHUB-
HOCTh, KOO(D(PUIIMEHT aKTUBHOCTH; TUIBI CIA0BIX AJIEKTPOIUTOB, KOHCTAHTHI U CTETICHH TUCCOIMALIUN
CJIa0bIX BJIEKTPOJIMUTOB; BOJA KaK CiaOblil AJIEKTPOJIUT, BOAOPOIHBIA U TUIAPOKCUIILHBIA MOKa3aTeIn
pPacTBOPOB, CIIOCOOBI M3MEPEHHS BOJOPOIHOTO MOKA3aTels; THAPOIN3 COJEH, THUIBI THAPOIN3a, KOH-
CTaHTHI U CTENEHU T'MJIPOJIN3a COJIeH; 3HaU€HHE PACTBOPOB CHIIBHBIX M CIIa0BIX AJIEKTPOIUTOB B XUMUH,
OMOJIOTHMH U TCOXHUMHH.

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

OCHOBHBIE MPUHITUTIBEI KBAHTOBOW TEOPUHU CTPOCHHS BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJbHOE, MAarHUTHOE M CIIMHOBOE; YHEPreTUYECKUE YPOBHH M MOJYPOBHHU aTOMa; MPUHLMUIIBI 3al0IHe-
HUS SJIEKTPOHHBIX OpOUTaNell aTOMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laymu, npaBuino XyH[a; d1eK-
TPOHHBIE EMKOCTH OpOuTaliel, MOAYpOBHEN U yPOBHEH aToMa; CIIOCOOBI 3alKCH AJIEKTPOHHBIX (HOpMYIT
aToMa; COBpeMeHHas (hOpPMYJIHUPOBKA MEPUOJAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI,
npaBmiio KiedkoBckoro; nepuoinyHOCTh U3MEHEHHS CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUU MOHU3AINH,
CPOJICTBA K AJIEKTPOHY, SIEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUIN XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBSI3b PACHPOCTPAHEHHOCTH XUMHUYECKUX IJIEMEHTOB C MX MOJOKEHUEM B NEPUOAUUECKON CU-
CTEME, MaKpO- U MUKPOA3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3U; XaPAKTEPUCTUKHU CBS3EH: 3JIEKTPUUECKUE
IUTOJIbHBIE MOMEHTHI, 3(h(EeKTUBHBIE 3apsbl aTOMOB, CTE€IIEHb MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LIEHHOCTh, SHEPTUs U JJIMHA CBS3U.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINH.

CreneHb OKUCIIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTaBICHUE YPABHEHHSI OKUCIUTEIbHOBOC-
CTAaHOBUTEJIBHBIX PEAKIM; OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE IMOTEHIMANBI, ypaBHeHHe HepHcTa;
onpeJielieHue HampaBiIeHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIbIO
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MTOTEHIIMATIOB, POJIb OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKuil B
MpUpo/IE.

KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOPAWHAIMOHHON c(epbl KOMIUIEKCHBIX COCIWHEHUI: KOMIUIEKCOOOpa3oBaTeNb, JIH-
raH/ibl, JOHOPHbIE aTOMBI JIMTAHJIOB, TEHTATHOCTh, KOOPAUHAIIMOHHOE YHCII0, TEOMETPUs KOOPAHHALIM-
OHHOH cdepbl; BHEITHeCPEpHbIE HMOHBI; KOMIUIEKCH C XeTaTo0Opa3yIOMIMMH U MaKPOIUKINICCKUMHI
JUTaHJaMU; YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax, KOHCTaHTa YCTOMYMBOCTH M KOH-
CTaHTa HECTOMKOCTH; (DAaKTOPHI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COCTUHEHUI B paCTBOpaX:
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TeMIepaTypa, XeNaTHBIH W MakKpOUMKIMYECKUH  3¢QeKThl, 3apsa  IEHTPaJbHOIO  HMOHA-
KOMILIEKCO00pazoBatesi, Teoprs KOOPAUHAIIMOHHON XUMUYECKOW CBSI3U, 3HAUEHHE KOMILJIEKCHBIX CO-
€JUHEHUU B KIIETKE.

Pasznea 2. XumMus 3J1€eMEeHTOB.

XuMus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHapHbIE COEAMHEHUS BOJIOPOJA C 3JIEKTPOOTPUIATEIBHBIMHU AJIEMEHTaMH, UX TOBEACHUE B BOJHBIX
pacTBopax, FHAPUAbI MIETOYHBIX U IIETOYHO-3eMENbHBIX METAJJIOB, UX COJEO0pa3HbId XapakTep, Tui-
PUI-MOH KaK BOCCTAHOBUTEIb U JINTAHJ; BOJOPOJHAs CBA3b, €€ 3HAUCHHUE B IPUPOE; BOJIA, FTEOMETPUS
U CBOMCTBA €€ MOJIEKYJIbI, CTPYKTYpa JbJa U *KUAKOM BOABI, XMMHUYECKUE CBOKMCTBA BOJIBI, BOJIA KaK pac-
TBOPUTENh M JIUTAH]; 3HaYeHHE BOJOpOJa Kak Hanbojiee pacIpOoCTpaHEHHOTo 3ieMeHTa BceneHHoi,
BOJIa B CEIBCKOM XO3AHCTBE, IKOJOTHUECKUE ACIIEKTHI BOJIOMOIB30BAaHU; O0IIIe CBOMCTBA 3JIEMEHTOB
[A-noarpymel; menoYHble METaJIbl KaK BOCCTAHOBUTENN, 00Opa3oBaHHe OMHAPHBIX COENMHEHUN U HX
CBOWCTBA, KaTHOHBI IIEJIOYHBIX METAIJIOB KaK Ba)kKHEHIIas XuMHUecKas (opMa MX CyLIECTBOBAHUS B
MIPUPOJIE, CBOICTBA 3TUX KaTHOHOB, PEAKI[MN OMHAPHBIX COSAMHEHHUN ¢ BOJON; TMAPAaTUPOBAHHBIE KATU-
OHBI LIEJIOYHBIX METAVIOB, BBICOKAsl paCTBOPUMOCTh COJIEH LIEJIOYHBIX METAUIOB B BOJIE, KPUCTAILIO-
TUAPATHI; HATPUM U KAJIMKA KaK KOMIIOHEHTHI ITOYBBI U ITOYBEHHBIX PACTBOPOB, KAJIUN KAK 3JIEMEHT IH-
TaHUsS PACTCHHM, KalUiiHbIe yJO0OpeHUsi, KpYrOBOPOTHl HATpUsl U KaJlusl B MPHUPOJE; OOIIUe CBOWCTBA
IA-nmoarpynmnsl; ampoTepHOCTh OEpUILIUS, €0 OKCHJA U TUIPOKCHIA, TOKCUYHOCTh OEpUILINS U €ro
COeIMHEHUH; (PU3MUeCKue U XMMHUYECKHE CBOMCTBAa MarHusl M KaJbIsl, UX BOCCTAHOBHUTEIbHBIC CBOIi-
CTBa, KATHOHBI MarHus U KaJlblMs KaK BaxkHere (opMbl CyIIeCTBOBaHUS ITUX JIEMEHTOB B IPUPO/IE,
CBOMCTBA ATHX KAaTHOHOB; pa3jIM4yKie B PAaCTBOPUMOCTH COJIEH MarHus U KalbLMs U COJIEW HATpUs U Ka-
TS, KPUCTAJIOTHAPATHI; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KaJIbLIUS C XeIaT000pa3yoMMIINTaH-
namu, Mg?* u Ca?* B 5uBOI KiIeTke, polb Maruus B xjnopodpuine, Mg?t u Ca’* B epMEHTaTUBHEIX pe-
aKUMAX; MAarHUN U KaJIbLUH KaK MUTaTeIbHble KOMIIOHEHTHI TIOYB, UX HOHOOOMEHHOE TIOBE/ICHUE B M10Y-
Bax, JKECTKOCTb BOJIbl, ©3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMHUS pP-3JIEMEHTOB.

Oo6ume cpoiicTBa 3neMeHTOB IIIA-moArpynmnel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTHX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapaKTepa CBs3ell B coeNHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMSA, (pU3MUECKHE U XUMHUECKUE CBOWCTBA 3Jie-
MEHTHOTO 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YeCKUE M XMMHYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEUIIINE XMMHUYECKUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCUJIBI AIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTepHOCTh STHX COeMHEHHI, PEaKIUU MX B3aMMHOTO TIpeBpalleHus; akBakaTuon Al**, ocobennocTn
€ro CTPOEHUsS M IMOBEJACHUS B PAaCTBOPAX; COJIM AIFOMUHUSA, UX KPUCTAIIOTHIPAThI, paCTBOPUMOCTH B
BOJIC M THJIPOJIN3; KOMIUICKCHBIC COCIMHEHHs IIOMUHUS; OOp M alOMUHUI B OMocHucTeMmax; o0mue
CBOMCTBA 3JeMEHTOB [V A-noArpynmnel; XMMHUsi HEOPraHUYECKUX COCTMHEHUH YIIIepoJa: aJNIOTPOITHBIE
MOIU(UKAIIH YIIIEpOia, OKCUABI YIIIEpOoAa, YIOlbHasl KHCIOTA U €€ COJIM; 3HAUYCHHE YIJIepoJia B Cellb-
CKOM XO3SIICTBE; KPYTOBOPOT yIJIepo/ia B MPUPOJIE; IKOJIOTMUECKHE aCIIEKThl XUMHUU YIiepoa; ocoOeH-
HOCTH XMMHMUYECKHUX CBOMCTB KPEMHHMSI; OKCUJ] KDEMHHUS, KDEMHHUEBBIE KUCIOTBHl U UX COJM; KPEMHE3EM,
CHJIMKATbI, aTFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaUE€HUE NS TUIOJ0POAMS MOYB;
NPUMEHEHHE CUJIMKATOB U JPYTUX COEAMHEHHH KPEeMHUS; 0COOCHHOCTH XMMHUHU T'epMaHMs, OJIOBA H
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIME CBOICTBA 3JIEMEHTOB V A-TIOArpYyMIIbl; 0COOEHHOCTH
XMMHUYECKHX CBSI3€l a30Ta C BOAOPOJOM, YIVIEPOIOM U KHUCIOPOJIOM; TEPMOJUHAMHYECKAs HEYCTONYN-
BOCTh OOJIBIIMHCTBA XMMHUYECKUX COCIMHEHUHN a30Ta, €€ MPUUYNHBI U TIPOSBICHUS B XUMUU U MIPUPOJIE;
XMMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAaK M €ro IMPOU3BOJHBIEC; OKCUABI a30Ta, a30THAs,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIU; OCOOCHHOCTH a30Ta Kak OMOTEHHOT0 3JIEMEHTa, a30T-
cojiepKalie OMOMOJIEKYJIIbl, X 3HAUEHUE B KU3HEIEATEIbHOCTH PACTUTENBHBIX M XUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPYTOBOPOT a30Ta B MPUPOJIE, a30THBIE YAOOPEHHUs, IKOJIOTU-
YEeCKHE aCIEKThl UX NMPUMEHEHUS, 0COOCHHOCTU TEPMOIMHAMUYECKON YCTOHYMBOCTH PA3IMYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHSIX, OKcubl Gocdopa; oprodochopHas Kuciora u €€ colid, KOH-
NneHcupoBaHHBIE PochOopHBIE KUCIOTHI M UX COJU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3Ha4YeHHEe coeauHeHui (ocdopa B Omocucremax; 3HaueHue ¢ocdopa Kak
3JIEMEHTa MUTaHUs, KpyroBopoT ¢ocdopa B npupoae, hochopHbie yaoOpeHHs U SKOJIOTUIECKHUE aCTIeK-



Thl X HCIOJB30BAHUSA; OOIIME CBOWCTBA 3JIeMEHTOB VIA-MOArpymNIibl; MOJEKYISPHBIA KUCIOPOJ Kak
OKHUCJIUTENb; 030H; TEPMOJAMHAMUYECKAsI YCTOMUYUBOCTh M PACIPOCTPAHEHHOCTh COEAMHEHUN KHUCIOPO-
71a; OKCHUJbI, KUCIOPOACOJEPKAIIUE KHUCIOThl, OCHOBAHMS, COJM KHUCIOPOJACOAECPKALIUX KHUCIOT Kak
Ba)KHEHIIINE KJIacChl HEOPTAaHUYECKUX COEIUHEHMI; MepOKCH BOJOPOAa U JAPYrue MEPOKCUIIbI, MOJIe-
KYJISIPHBIM KHCIOPOJ B OMO’HEPreTHuKe, poiib (PyHKIMOHAIBHBIX KUCIOPOACOACPKAIIUX TPYII B OHO-
MOJIEKYJaxX, SKOJIOrHYecKasi pojib KHCIOpOJia U 030Ha aTMOc(epbl; 0COOEHHOCTH XUMHUYECKUX CBSI3el
Cepbl; OKCUBI CEPBI; CEpHAsi KUCIOTAa U €€ COJIM; CEPHUCTAasl KUCIIOTa U €€ COJIM; CEPOBOJAOPO]I U MOJIH-
cynbdanbl, cynbGUIB U MOTUCYIb(PHUABI;, cepa KaKk OMOTEHHBIN AJIEMEHT; MpPUMEHEHUE Cyab(aToB U
IPYTUX COETUHEHUH Cepbl B CEIbCKOM XO035HCTBE, SKOJIOTHYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeeHo-
Basi KUCJIOTAa U €€ COJM; POJb CelIeHa B MUTAHUU YEJIOBEKa U KOPMIJICHHH CEJIbCKOXO3SIICTBEHHBIX K-
BOTHBIX; 001IMe cBOMCTBA AneMeHTOB VIIA-ToArpynmsl; CTENEHU OKUCIEHUS TAIOTCHOB B COSAMHEHU-
SIX, OCOOCHHOCTH CBSI3€H, TEPMOJIMHAMUKA U CTPOEHUE COCOUHEHHH (Topa, PTOpoBOIOPOI, (HTOPOBO-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/I, XJIOPOBOJOPOIHAS KHCIOTA U €€ COJIU, COETUHEHUS C TI0-
JIOKUTENBHBIMU CTETICHSIMH OKHCIICHHSI XJIOpa, MX XMMHUYECKHUE CBOMCTBA; 0OCOOCHHOCTH XJIOpa Kak Ouo-
TEHHOT'0 AJIEMEHTA, POJIb XJIOpa B )KUBOW KIIETKE; MPUMEHEHHUE COCIUHEHHUI XJopa B CEIbCKOM XO035M-
cTBE; PTOp KaK >KU3HEHHO HEOOXOJUMBIHN AJIEMEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYKAIOMICH CPEIIbl;
WCIIOIb30BaHNUE COSAMHEHN OpoMa 1 Ho/1a B METUITHHE.

Xumus d-3/ieMeHTOB.

OO61ue cBoiicTBa U OCOOCHHOCTH NMEPEXOAHBIX METAIJIOB; COCIUHEHUSI XpOMa B CTENEHSIX OKHUCIIE-
HUs +3 u +6; coequHeHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIeHUS +2, +4, +6 u
+7; poab COeIMHEHUN XpoMma, MOJMOIeHa, MapraHia, *keje3a, HUKeNs, MeIU U [IMHKA B JKU3HEIeATElb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHHS Kejie3a B CTENEHSAX OKUCIEHUs +2 U +3, COeIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENSI B CTENIEHU OKUCICHUS +2; COCTUHEHUS
MEIU B CTETEHIX OKUCIEHUS +1 U +2; COeAUHEHUs IMHKA, KaJMUS U PTYTH; POJIb COEIUHEHUN XpoMma,
MonnbieHa, MapraHiia, ’ee3a, HUKeJs, MeU U IIUHKA B JKU3HEEATEIbHOCTH YeIOBEeKa U KUBOTHBIX;
TOKCHUYHOCTh COCIMHEHUH KaaMuUs U PTYTH.

Pasznea 3. XumMus aHaJIuTHYECKAA.

Teoperndyeckne 0CHOBbI AHAJIUTHYECKOH XUMHH.

[IpenMeTr aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIu3a; U3-
MEpUTEIbHAs MOCYAa, COBPEMEHHOE COCTOSTHUE U TEH/ICHLIMU Pa3BUTHUSl aHAIUTHYECKOU XuMuu. OCHOB-
HBIE€ THUIBl PEAKIUN, HCIOIb3YEMBIX B AHAJIUTHYECKOM XHMHUU: KHUCIOTHO-OCHOBHBIE, OKHCIICHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLIECCHl OCaXACHUSI-pAacTBOpPeHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAllM3a: AHAIMTUYCCKUN CUTHA M TMOMEXH, KIacCH(HKAIUsS MOTPEITHOCTEH
aHaJln3a, TOYHOCTh (MPaBUIBLHOCTh U MPEIU3UOHHOCTH) METO/IOB M PE3yJIbTaTOB aHAIU3a, IO0Ka3aTeian
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJI, CIIOCOOBI MOBBIMICHUS IPABHILHOCTH U
MPELU3UOHHOCTH PE3yJIbTaTOB XUMUYECKOTO aHaJIn3a.

TurpumerpuyecKkuii aHaJIN3.

CymHOCTh METOJa, MPUTOTOBJICHHE PabOYMX U CTaHJAPTHBIX PAaCTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIE MTPUEMBbI TUTPUMETPUUECKUX OIpPeneiIcHH (IpsiMoe, 00paTHOEe TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHMSI, CKAUOK TUTPOBAHUS, TOUKA IKBUBAJICHTHOCTH U KOHEYHAs! TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Hasi KOHLIETIHUSI KUCIOT U OCHOBAaHUMN, KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, MPAKTUYECKOE MPUMEHEHNE
METO]Ia KUCIIOTHO-OCHOBHOTO TUTPOBAHUS: OIpe/ielIeHHe KapOOHATHON JKECTKOCTH BOJBI, OMpee/iCHUE
coJield aMMOHHMSI M a30Ta OpraHuyYecKuX coeauHenuii mo Keenpaamo, onpeaenenne ¢pocdopa. Kommrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IJIEKCOHOMETPUH, METAJUTMHAUKATOPHI, MPAKTUYECKOE MPUMEHEHHE METOo/la KOMIUIEKCOHOMETPUU:
ornpezaeneHue oOIIei KECTKOCTH BOABI, OMpECICHHe MarHus W KalblUs MPU COBMECTHOM MPHUCYT-
CTBUH, OIpe/IeJICHHE aTIOMUHUS, onpeaeneHre Meau. OKUCIUTETbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE:
TEOPETHUYECKUE OCHOBBI METO/a, MPHUpPOAa CKauKa TUTPOBAHUS B OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, IEPMAHTAHATOMETPHUS, HOJOMETPHUS, XPOMATOMETPHSI, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE
U IpYrue UHIUKATOPHI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUUECKOE MPUMEHEHUE
METOJIa OKHCIIUTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHUS: MEPMaHIAHATOMETPUYECKOE OIpeelieHne
xKenes3a, HOJIOMETPUUECKOE ONpeIeieHUE MEIU, XpOMAaTOMETPUUECKOE OMpE/IeNICHUE Keye3a; TUTPOBa-



HUE TI0 METOJIy OCaXKIIEHUsI, IPUPOJIa CKAYKa THTPOBAHMS B METOJE OCAXKIEHUS, apTCHTOMETPHUS, CIIO-
COOBI YCTAHOBJICHUS] TOUYKH SKBUBAJICHTHOCTH B METOJIE OCAXKICHUS, IPAKTUUECKOE TPUMEHEHHUE TUTPO-
BaHUM IO MCTOAY OCAXKACHUSA: OPCACIICHUC IAJIOTCHUA-UOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymrHocTs MeTo1a, (hopMa OCaXKACHUS M IpaBUMETpUUEcKast GopMa, MOJTHOTA OCAXKICHUS, TPUIH-
HbI 3arps3HEHHs] OCAJIKOB, (PUIBTPOBAHHWE U MPOMBIBAHUE OCAJKOB, BBICYIIMBAHHME M MPOKAJIMBaHUE
OCaJIKOB, PAcUEThl B TPABUMETPUUYCCKOM aHAJIN3e, MPAKTHUYECKOE MPUMEHEHHUE METO/Ia TpaBUMETpHYe-
CKOTO aHajJM3a: ONpeJlelIeHHe BOJIbl, ONpee/ieHue KPEMHUEBOM KUCIIOTHI, ONpeieNieHne JKee3a U alko-
MUHHSI, OTNIpeiesieHne 0apus u Cyiab(haT-noHOB.

4.2. ConepxaHue JeKI Ml

Ounas ¢popma o0ydeHHs

Ne

Kparkoe coneprxanue JEKINU
JIEKIIAHU P Acp 1t

KonuuectBo
4acoB
[IpakTnueckas
MOATrOTOBKA

OcHoBHbIE NMOHATHS H 3aKOHBI CTEXHOMCETPHH. OCHOBHBIC 3aKOHBI U
MOHATUA XMMHUHU: aTOM, MOJICKYJIA, OTHOCHUTCJIbHASA aTOMHAsd WM OTHOCH-
TCJIIbHasd MOJICKYJIsIpHas MacChbl, MOJIb, MOJISIpHasg Macca, 3aKOHbI COXpa-
HCHHA MaCChI, IIOCTOSAHCTBA COCTAaBa, 3aKOH 5KBHBAJICHTHBIX OTHOIIICHUH.

CkopocTh M 3HEepreTuKa XuMM4YecKHX peakuui. [Tonsarue o ckopoctu
XUMHAYEeCKON peakuuu. OCHOBHbIE (DAKTOpBI, BIUSIOMIME HAa CKOPOCTb
2 peakuur. OCHOBHOM 3aKOH XMMHYECKON peaKkiuu JJIsl JE€MEHTApHOU 2 +
craauu. KoHcTanta ckopocTtu XxumMudeckoi peakiuu. KoHcranta paBHo-
Becust. [Ipuniun Jle-Illarenbe.

Ctpoenue atoma, nepuogudecknii 3axon /I. U. MenaeneBa u xumu-
yeckasi CBSAI3b. ATOMHO-MOJIEKYJIsIpHOe yuyeHue. COBpeMEHHOE Mpe.-
CTaBJICHUE O CTPOCHHUM aTOMa C TOYKH 3pPEHUS KBAHTOBOW TEOPHH.
[Tpunmun MunuManbHOM sHepruu. [lpaBmna KneukoBckoro. Ilpuniun
[Taymu. IlpaBuno Xynna. Ilpupona xumuueckoil csizu. CBoicTBa KOBa-
JIEHTHOM CBS3M: JUIMHA M HEPrus, HAChIIIAaEMOCTh W HAIPABIECHHOCTD.
3,4,5 | NonHas cBsi3b, mpupoja 0Opa3oBaHUS M CBOWCTBA. Meramindeckas 6 -
CBs3b, MPUpPOaa 00pa30BaHMSI M CBOMCTBA. MEXMOJEKYISIPHOE B3aHUMO-
NENCTBHE, BOAOPOAHAs CBs3b. Ilepruonnueckuii 3aKOH U €ro COBPEMEH-
Hast QopmynupoBka. CTpyKTypa HEpUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
W3MeHeHne cTpOeHusl U CBOMCTB JIEMEHTOB B IIEPUOJIE, B IpyIIe (paau-
yca aToMa, SHEPruii MOHU3ALMH U CPOJCTBA K AJIEKTPOHY, 3JIEKTPOOTPH-
nareabHOCTH). [IOHATHS BAJIGHTHOCTH U CTENIEHU OKUCIICHUS.

OKHUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiuu. CTeneHb OKUCICHUS.
Oxucnurtenu u BoccTaHOBUTENU. CTEXHMOMETpUUECKUE KOI(P(UIIHEHTHI
6 OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKnui. DKBUBAJIIEHTHI OKUCIUTENS 2 +
U BoccTaHOBUTENI. POJIb OKUCINTEIBHO-BOCCTAHOBUTEIBHBIX peaKuHﬁ B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Kommuiekcnbie coenmHeHusi. OCHOBHbIC TOHSTHS KOOPJIWHALMOHHOMN
TEOpUHU: LIEHTPAJIBHBIA HOH — KOMIUIEKCOOOpa3oBaTelb, JUTaH/bl, KOOp-
7 JTUHAIIMOHHOE YHCII0, BHEIIHec(hepruiecknue MoHbl. HoMeHkmarypa Kom- 2 +
IUIEKCHBIX coequHeHni. BakHelnine TUIB KOMIUIEKCHBIX COSITUHEHUN.
KoHCTaHTBI yCTOMYMBOCTH U HECTOMKOCTH.

Xumusi s-3jeMeHToB. CBOCOOpa3ne CTPOCHHS aTroMa Boaoponaa, (husu-
YeCKUX U XMMHYECKUX CBOMCTB 3TOTO DJICMEHTA. XMMHYECKUE CBOMCTBA
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LIEJIOYHBIX METaIOB. POJIb KATHOHOB HATPUSL M KaJIHs B KUBOM KIIETKE.
Harpuii u kanuii kKak KOMIIOHEHTBI TTOYBBI U TTOYBEHHBIX pacTBOpOB. Ka-
JIUH KaK 2JIEMEHT NuTanus pactenuii. Kanuitaeie ynoOpenus.

9,10,11

Xumusi p-3jemMentoB. OOmias xapakrtepuctuka snemeHToB IITAmoz-
rpynmbl. Ou3nyecKkue U XUMUYECKHUE CBOWCTBA 3NeMeHTHOTo 6opa. Kuc-
JIOPOJHBIE COCTMHEHUS OOpa: OKCUIl, OOpHAst KUCIIOTa, MOJUKHUCIOTHI 00-
pa, ux conu. Gu3nUecKnue U XUMHUECKUE CBOKMCTBA alntoMUHUsI. OKCHIBI,
THUAPOKCHJIBI U COJIM ATFOMUHUS. XHUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiei. 3HaueHue
a30Ta KaK dJIeMEHTa MUTaHUs. A30THBIE yI0OpEHUs, SKOJIOTUUECKHUE ac-
MEeKTHl UX npuMeHeHuss. OCOOEHHOCTH XUMUYECKUX CBsi3ei cephl. [Ipod-
HOCTh CBSI3€M CEphl C KHUCIOPOAOM M BoaopoaoMm. CepHas KHUCIIOTa,
cynbdarel. CepoBomopoa. Cepa kak OMOTCHHBIM 3JIEMEHT. DKOJIOTHYE-
CKasl OITACHOCTh CEPHUCTOTO Tasa.

12

Xumus d-dnemenToB. OOmue CBOHCTBA U OCOOCHHOCTH TEPEXOTHBIX
MeTaiuioB. [losioxkeHne mepexoAHbIX 3JIEMEHTOB B MEPUOAUYECKON CH-
creMe 31eMeHToB J[.J. MeHaeneeBa, X CTEIICHA OKHUCICHHUS M XHMHUUE-
CKHMe CBOMCTBAa. MoOnMMOACH M €ro coeauHeHus. MapraHell, coeuHEHUS
Maprania. CemeicTBo xenesa

13

BBenenue. Knaccupukanus MeTo10B aHAJIU3a U TPEOOBAHUS K HUM.
Metpoaorus u craTHCTHYecKasi 00pa0oTka pe3yJIbTATOB aHAJM3A.
[Ipenmer W 3amauu AHATUTUYECKOWM XUMHUH B CEJIbCKOXO3SIICTBEHHOM
npousBojacTBe. Knaccudukanus u tpeboBanus k Meronam ananuza. Oc-
HOBHBIE THUIIbI PEaKIMi, UCMOJIb3yEMbIX B XUMUHM aHaIuTH4YecKoil. Oc-
HOBHBIC TIOHATHS METPOJOTUU XMMHUYECKOTO aHanu3a. Kimaccudukanus
MOTPENTHOCTEH XUMHYECKOTO aHAJIN3a.

14,15

OcHOBHbBIC OHATHSI TATPUMETPHYECKOr0 a”Hagu3a. [IpuHiun TuTpu-
METPUYECKOT0 aHajlu3a U 00JacTh €ro NpUMEeHEeHUs. MeToIbl TUTPUMET-
pudeckoro a”anuza. CTaHAapTHBIE M CTaHIAPTU3MPOBAHHBIE PAaCTBOPHI.
Touyka HSKBHMBAJEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHUsA. OCHOBHBIE
IpPUEMBbl TUTPUMETPUUECKOTO THUTpoBaHUS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOTI'0, OCaJJUTEIbHOI0, KOMIUIEKCOHOMETPUUECKOTO U OKUCIUTENb-
HO-BOCCTaHOBHUTEIBHOIO TUTPOBAHHUS.

16

CymHoCTh rpaBUMeTpHuYecKoro anaausa. CymHocts Meroaa. Tpebo-
BaHUs, NPEABSBIAEMBIE K OCAKIAEMON U IPaBUMETPUUYECKON (BECOBOIN)
¢bopmaM. YCIIOBUS KOJIMYECTBEHHOIO OCAXJIEHUS TPYIHOPACTBOPHUMBIX
BemiecTB. TOYHOCTh TPaBUMETPUUYECKUX METOAOB, (PaKTOPHI, BIUSIOLINE
Ha TOYHOCTb.

Hroro

32

15 %

3aounas popma oOyueHust

o/t

Coneprxanue JEeKIUu

KomnunuectBo
4acoB

[IpakTuue-
CKasl MOJIro-

TOBKa

CkopocTh M JHepreTuKa XUuMH4YecKux peakuuii. [lonstue o ckopoctn
XUMHYecKoi peaknuu. OCHOBHBIE (aKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akuuy. OCHOBHOM 3aKOH XMMHYECKOW peakiuu sl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpPOCTH XUMHUYECKOW peakiuu. [JnHaMuyeckuil xapak-
Tep XUMHUUYECKOro paBHOBecud. l[Ipu3Haku nuctuHHOro paBHOBecus. KoH-
cranTta paBHoBecus. [Ipunuun Jlelllatense.

Crtpoenue atoma, nepuoanyeckuii 3akon JI. U. MenneneBa u Xumu-
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yeckasi CBsI3b. ATOMHO-MOJIEKYJIsIpHOE yueHue. COBpEMEHHOE NPEICTaB-
JIEHUE O CTPOCHUHU aToOMa C TOYKH 3PEHHUs KBAaHTOBOM Teopuu. [TpuHumn
MuHUManbHOU 3Hepruu. [Ipasuna Kneukosckoro. Ilpunuun Ilaynu. Ilpa-
Bwio XyHaa. [Ipupona xumuueckoit cBsizu. CBOMCTBa KOBaJIEHTHOM CBSI-
3M: JUIMHA U 3HEPIUsl, HAaChIIIaeMOCTh M HAINPaBIEHHOCTh. MlOHHAs CBS3b,
npupoja o0pa3oBaHMs U CBOWCTBA. Meramndeckas CBA3b, MPUPOAA 00-
pa30BaHMs U CBOMCTBA. MEXMOJIEKYISPHOE B3aUMOJEHCTBHUE, BOIOPOI-
Has CBS3b.

Crpoenue atoma, nepuoandeckuii 3akon JI. U. MenaesneBa u Xumu-
yeckas CBA3b (mpoaosskeHue). [lepronruecknii 3akOH U €ro COBPEMEH-
Has ¢opmynupoBka. [lpupoga NEepUOTUYHOCTUCBOMCTB 3JIEMEHTOB.
CtpykTypa nepuoIuYecKOl CUCTEMBI 311eMEHTOB. V3MeHeHue cTpoeHus u
CBOWCTB 3JIEMEHTOB B MEPHUOJIE, B TpyIIeE (paanyca aToMa, SHEPruii HOHU-
3allMi U CPOJCTBA K AJIEKTPOHY, ANEKTpooTpulaTenbHocTh). [lonsTus Ba-
JICHTHOCTH M CTETIEHU OKHUCIICHUSI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CTEneHb OKUCICHUS.
Oxucnutenu u BoccraHoBUTeNU. CTexuomeTpuyeckue KOdPQPUIUEHTHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKUUid. DKBUBAJIIEHTHI OKUCIUTENS
U BOCCTaHOBHTENSA. POJb OKMCIUTENIBHO-BOCCTAHOBUTENBHBIX PEaKIUi B
IIPUPOJIE U CEIILCKOM XO3SIIUCTBE.

Xumus s-371eMeHTOB. CBOoeoOpasue CTpoeHUs aroMa BoAopoja, husuyie-
CKMX UM XMMHUYECKHUX CBOMCTB HTOrO 3JIEMEHTAa. XHMMHUYECKHE CBOMCTBA
LIEJIOYHBIX METAIOB. PONIb KAaTMOHOB HATpUS W Kajusl B )KUBOM KIIETKE.
Hatpuii n kanuii Kak KOMIIOHEHTHI [TOYBBI U IIOYBEHHBIX pacTBOpoB. Ka-
JUH KaK DJIEMEHT MUTaHus pacTeHnid. Kanuitaeie ynoopeHus.

Xumus p-3jaeMmenToB. O0mas xapakrepuctuka neMmeHToB [IIAnoarpymn-
nbl. PuU3nUecKre U XUMUYECKHUE CBOMCTBA dJeMeHTHOTro Oopa. Kucimopon-
HBbIE COCMHEHUs1 Oopa: OKcui, OOpHast KUCIIOTA, MOJUKUCIOTH Oopa, X
cosii. XHUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAKa U €r0 IPOU3BOAHBIX; OKCH-
JIOB, a30THOM KUCIOTHI U €€ cojiell. 3HaueHHe a30Ta KaK 3JIEMEHTa ITUTa-
HUSA. A30THbIE YAOOpPEHHUS, DKOJIOTMUYECKHE AaCTeKThl MX MPUMEHEHHUS.
OcobeHHOCTH XUMUYECKUX cBs3el cepbl. Cepa Kak OMOTeHHBIH JIEMEHT.

OcHOBHbIE MOHSATHS TUTPUMETPUYECKOr0 aHaau3a. [IpuHIUn TUTPH-
MeTpI/I‘-IGCKOFO aHaJn3a " O6HaCTB cero HpI/IMeHeHI/ISI. MeTOI[I:I TI/ITpI/IMeT-
pudeckoro aHanm3a. CTaHAAPTHBIE W CTAaHAAPTU3UPOBAHHBIE PACTBOPHI.
TO‘-IKa 3KBHUBAJICHTHOCTU U KOHCYHAA TOYKaA TI/ITpOBaHI/ISI. OCHOBHBIG HpI/I—
€Mbl  THUTPUMETPUUYECKOro THUTpoBaHHUs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOTO, OCaUTEIbHOT0, KOMIIJIEKCOHOMETPUUECKOTO M OKHUCIUTEIb-
HOBOCCTaHOBUTEIHLHOTO TUTPOBAHHS.

CymHocTh rpaBUMeTpHYeckoro aHaamusa. CymHocTh MeTona. Tpebo-
BaHUs, MPEIbIBISIEMbIE K OCAXKIAEMOU M T'PABUMETPUYECKON (BECOBOM)
dopmaM. YcIOBUS KOJIMYECTBEHHOTO OCAXKICHHS TPYIHOPACTBOPUMBIX
BemecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIINEC
Ha TOYHOCTb.

HToro

15 %

4.3. ConeprxaHue 1a00paTOPHBIX 3aHATHIA

Ounas ¢popma o0yueHust
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] ?é <
m S
5 m 3 8
Ne . 8 o 52
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN 5 O S o
n/a = ? H B
= 2 =
S £E
=
1. | OcHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHUI. 6 +
2. | KuHetnka XMUMUYECKHX PEAKIUM. 4 +
3. | CMmelieHne XMMUYECKOTO PaBHOBECHS. 2 +
4. | 'mpponus conen 4 +
5. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 6 +
6. | M3yueHue cBONCTB KOMIUIEKCHBIX COEAMHEHUH. 4 +
7. | Xumus sanementoB-metauioB | u Il rpynn rimaBHbIX oarpymim. 4 +
8. | Onements! III-VII rpynn  ri1aBHbIX NOATPYIII. 4 +
9. | Metasuibl TOGOYHBIX TOATPYTIIL. 4 +
10 [Ipurorosnenue u cTangapTU3aLUs PACTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | ISHOM KUCJIOTE METOOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne 001IeH KECTKOCTH BOJOMPOBOTHOM BOABI METOIOM KOM- ’ +
" | IUIEKCOHOMETPUYECKOTO TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJIOPHUA-HOHOB B BOJOIPOBOJIHOMN BOJE 2 +
13. | Onpexnenenue IIOK0O3bI B KapTodeie HoIoMeTpUIeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne rurpoCKONMYECKON BJIark B oOpasiie 2 +
Hroro 48 30%
3aounas popma oOyueHust
c 5 <
2 2 o2
5 3 =
Ne . 8 o 52
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN 5 O SRS
n/a = S E 5
5 7 =
S g 2
=
1. | KuneTnka XMMHUYECKUX pEaKLUM. 1 +
2. | CMeleHne XMuMUYEeCKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 1 +
4. | 3yyeHue CBOMCTB KOMIUIEKCHBIX COCIMHEHUM. 1 +
5. | Xumus snemenToB-MeTasuioB | u Il rpynm riiaBHBIX TOATPYIIIL. 1 +
6. | Onements! [II-VII rpynn  rnaBHBIX NOATPYIII. 1 +
7 [TpuroToBneHune U cTaHAAPTU3ALUS PACTBOPA TUAPOKCHAA HATPHUS IO CO- ’ N
" | ISTHOM KUCJIOTE METOJOM KMCJIOTHO-OCHOBHOT'O TUTPOBAHUS
HTroro 8 30 %

4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHIA

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TUIaHOM

4.5. ConeprxaHue caMOCTOATEIbHONH padOTHI CTY/ICHTOB

4.5.1. Buabl caMocTOsITeIbHO PadoThl 00y4aroIuxcs

KomnuectBo yacos

Bunel camocrosTenbHOM paboThl 00yuarommxcs ounas (opma

00yJeHus

3ao4Has Qop-
Ma 00ydeHUs

BrinonHenue KOHTPOJIbHOW PaboTHI -

65

13




[ToaroroBka K 7a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE JJaOOPaTOPHBIX

pabor

20

20

CaMocTOoSTeIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

33

50

IToaroroBka K MpOMEXKYTOYHOM aTTECTAUKI

20

20

Hroro:

73

155

4.5.2. Conep:xanue caMoOCTOATEIbHON padoThI 0

Oy4arommxcs

o/t

HanmenoBanne HN3y4aCeMbIX TEM HJIM BOIIPOCOB

KomnuectBo yacos

ouHast opma
o0yJeHus

3a04Has popma
oOyJeHus

IloHsATHA M 3aKOHBI CTEXHOMETPHU. XUMUYECKUNA KBHUBA-
JIEHT, (DaKTOp 3KBUBAJIEHTHOCTH, MOJIIpHAsl Macca SKBHBAJICH-
Ta. 3aKOHBI: COXPAHEHUS MAacChl U JHEPTUU; KPaTHBIX OTHO-
IIEHUH; TTOCTOSHCTBO COCTaBa; ABOTaapo, IPOCThIX 00BEMHBIX
OTHOIIEHUMN.

13

CkopocTh M JHepreTHKa XMMUYeCKUX peakuuil. Karanus u
depmentsl. [lpuMeHeHne W 3HAYEHUE DHEPreTUKU XUMHUYE-
ckux peakuuii. [Iporno3upoBanve HanpaBICHUs PEAKIIUH.

14

PacrBopsl. Buael pactBopos. [Ipupona MONEKyIApHBIX CUT B
pactBopax. OuekTposuTtsl. Kpucramioruapatel. [Ipoussene-
HUE pacTBOpUMOCTH. Bonma kak cnalbiii 31ekTponut. Bomo-
POAHBIN M TUAPOKCWIBHBIN MOKa3aTean pacTBOPOB. | naponus
coield. Tumbl Tuaponu3a. 3HaUeHUE PACTBOPOB CIAOBIX 3JIEK-
TPOJIUTOB B XMMHHU, OUOJIOTHH U T€OXUMHUH.

14

Crpoenne aroma, nepuoanydeckuii 3axkon JI.1. Mengesee-
Ba. CBA3b PACIPOCTPAHEHHOCTH XUMHUYECKUX JJIEMEHTOB C MX
IIOJIOKEHUEM B IEPUOJUYECKON CUCTEME, MAaKpO- U MHUKPO-
3JIeMEHThl THUIbl TMOPUAN3ALMU aTOMHBIX OpOuTaneil u reo-
MCTPHUSA MOJICKYJI.

14

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

14

KomiuiekcHble coequmHeHusi. J[OHOpPHO-aKIENTOPHOE B3au-
MOJEICTBUE MOJIEKYJ. POJIb KOMIIJIEKCOB B MIPUPOJE U TEXHU-
ke. [Ipupona XUMHUYECKOW CBSI3M B KOMIUIEKCAaX M CBOWCTBA
KOMILUIEKCHBIX COEIMHEHHMI.

14

Xumus s-3j1eMeHTOB. HaTpuii M Kamuii Kak KOMIIOHEHTHI
MOYBHI U MOYBEHHBIX pacTBOPOB. Kanuii kak 3J1eMEHT MUTAHUS
pacrenuii. Kamuiineie ynoOpenus. KpyroBopoTbl HaTpus u
Kaiusl B npupoae. Maruuii U KajublMil B KUBOW KieTke. Mar-
HUM W KaJdblMHA KaK MHUTaTEeNbHBIC KOMIIOHEHTHI mouB. Mx
HOHOOOMEHHOE ITOBEACHHE B ITOYBAX.

12

Xumus p-3jieMeHTOB. KpeMHe3eM, CUITUKATHI U ATFOMOCHITH-
KaThl Kak TIOYBOOOpasymoIue MuHepaibl. 3HaueHue dochopa
Kak dneMenTa nutanus. OcoO0eHHOCTH XJIoOpa Kak OMOTeHHOTO
aneMeHTa. OTOp Kak OMOJIOTHYECKH HEOOXOAMMBIA 3JIEMEHT U
KaK DJIEMEHT — 3arPs3HUTENh OKPYKAIOIIEH CPEJIbI.

12

Xumus d-ajemenToB. OnpeneneHrue MOHATHI «IIePEeXOHbIE
JJIEMEHTEI», d-3mementnl, f-smementsl. Poab coemguHeHuUit
XpoMa, MOJTHOIeHa, MapraHIla, Jkejie3a, HUKENs, MEAN U IMHKA
B JKH3HEACATCIbHOCTH YEIOBEKAa M JKUBOTHBIX; TOKCUYHOCTH
COCIMHCHUI KaJMUs U PTYTH. TOKCHYHOCTh COCIMHEHHUM Kaj-
MU U PTYTH.

12

14




10

OcHOBHBIC MOHATHS METPOJIOTMH XHMHYECKOI0 aHAJIN3a.
TouyHocTs aHanuTHyeckux onpexaeneHui. I[lokazarenu mpa-
BUJIBHOCTH M TPELU3UOHHOCTH M CHOCOOBI MX TMOBBIIICHHS. 8 12
AOCONIIOTHBIE M OTHOCHUTEJIbHBIE OIIMOKM, MX HMCTOYHMKH U
METO/1bl BBIYHCIICHUSI.

11

Teopusi unaukaTopos. MHTepBan nepexona OKpacKu WHIU-
karopa. Beibop pH uuaukaropa 1t ycTaHOBICHHSI KOHEUHOU
TOUKH TUTPOBAHUA. MeTanIoXpOMHbIE MHIUKATOPbI U TPeOo-
BaHUA K HUM. VIHIUKaTOphl, IPUMEHSEMbIE B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX METOJaX: CHEHM(PUUECKHE U OKHCIH-
TE€JIbHO-BOCCTAHOBUTEINBHBIE.

12

I'paBumerpuyeckunii anaam3. I[locienoBaTenbHOCTH Olepa-
Ui ¥ mpueMbl 00pabOTKU OCaIKOB, MPOMBIBAHUE OCAIKOB,
BBIOOp TIPOMBIBHOW KHUIAKOCTH, (PHIBTPOBAHUE, BapUAHTHI W 7 12
TeXHUKA HTUX olepauuil. BeICylnBaHve W B3BELIMBAHUE
ocakoB. TexHuKa B3BEIINBAHMUSI.

Hroro: 73 155

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

YyebHo-MeTonnueckue pazpaboTku umerorcs B Haywnoit 6ubmmoreke ®I'BOY BO HOxHo-

VYpansckuii [AY:

1.

2.

XuMHsi HEOpraHWYecKass W aHaJIUTHYecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAaMOCTOSITENIbHOM paboThl MO AUCUUILIMHE I CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMHUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DJIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUS
JUTS BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKkyIbTeTa (3a09Has
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHO-
VYpansckuii 'AY, Uacturyt arposkonorun .— Muacckoe: FOxno-Ypansckuit TAY, 2020 .— 42
c. — docryn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 O1LIEHOYHBIX CPEICTB J1JIsl MPOBEIeHUsI MPOMEKYTOUHOM aTTecTAlMU 00YYAIIHUXCS 10

JUCIHUILIHHE

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

pa3paboTraH (GOHI OLIEHOYHBIX CPEJCTB JUIS TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS MPOMe-
KYTOUHOM arTecTaluu OoO0ydaroummxcs Mo AucuuiuinHe. DOHA OLIEHOUYHBIX CPEJCTB IPEJCTABIIECH B
[Ipunoxxexnuu.

7. OCHOBHAsI U JONOJIHUTEIbHAS Y4eOHasl JIUTEPaTypa, Heo0XoAuMas 1JIs 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl ¥ 1ONOJIHUTENIbHAsA yueOHas auTepaTypa umeercs B Hayunoit Oubnroreke u 3JeKTpOoH-

HOM nH(popMannoHHo-obpazosarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHas:

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

Bepuunun, B. Y. AHanutndeckas xumus : yueOHuk st By3oB / B. . Bepumnaun, U. B. Braco-
Ba, M. A. Hukudoposa. — 4-e¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 c. — ISBN

15




978-5-8114-9166-7. — TekcT : 3nMeKTpoHHbIH // JIaHb : 37eKTpOHHO-OMOIMOTEYHasl cUcTeMa. —
Pexxum moctyma: https://e.Janbook.com/book/187750

Eropos, B. B. Heopranuueckast u anaiuTruueckasi XuMusi. AHaJTMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — Tekct : 2nekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOINOTEUHAS CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

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

JlonmonHUTEIbHAS:

AHanmuTuyeckas Xxumus : ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. WM. AnapHes,
A. A. KazakoBa, O. B. Kapynuna ; HoBocubupckuii rocyqapcTBeHHbIM TEXHUYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckuii Tocy1apCcTBEHHBIN TEXHUUECKHH yHUBEpCHUTET, 2016. — 76
c. : Tabi., rpad. Pexum mocryna: http://biblioclub.ru/index.php?page=book&id=573734

AHanmuTH4YecKas XHMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. 'ony6esa, U. B. Tumomtyk [u ap.] ; KemMepoBckuii rocy1apcTBEHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuii rocynapctBeHHbiii yuuepcuter, 2020. — 175 c. : .,
Tab1., cxeM. Pexxum goctyna:: http://biblioclub.ru/index.php?page=book &id=684859

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

Pemenue 3amad mo aHanmuTHUecKoW XMMHH : ydeOHoe mocobme : [16+] / I'. H. lllpaiiOmaHn,
IT1. 1. Xanduna, O. H. bynrakosa, H. B. IBanoBa ; nox pexa. I'. H. Illpaiiobman ; KemepoBckuit
rOCyJapCTBEHHBIM YHHUBEPCUTET. — 3-€ u3., nmepepad u jom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHbI  yHuBepcuter, 2015. - 208 c. :  T1abm. Pexum  gocryma:
https://biblioclub.ru/index.php?page=book&id=437487

8. Pecypchl uH(pOpMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTh «UHTepHeT», He00X0AUMBbIe ISl

OCBOCHHUSA NUCHHUITJINHBI

1. EqHOE OKHO JoCcTyMa K y4eOHO-METOAMYECKUM pa3pabdoTkam https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/

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

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

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTonn4eckue pa3paboTku umeroTcs B Haywunoil OuOnmoTeke M 3JIEKTPOHHOW HH-

dhopmarmornHo-oopazoBarenbHo cpeae PI'BOY BO FOxHo-Ypanbckuit [AY.

1.

2.

XuMHsl HEOpraHWYecKas W aHaJIUTHYecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUUILIMHE Ui CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokarunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Uuctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XYMUS HEOpraHWYeCcKasi U aHAIUTUYECKasl : METOJAMYECKUE YKa3aHHs K Ja0OpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 00yJaroIuXCs 0 HAMIPABICHUSM MTOATOTOB-
KU: ATpOoXuMHs U arpono4yBoBesieHne, ArpoHomus, CanoBoicTBo, TeXHOIOTUs TPOU3BOJICTBA U
nepepaboTKH CeMbCKOX03sIicTBeHHON mpoaykumu] / coct.: IlokatumoBa A. H., Tlectpukosa E.
C. ; IOxHno-Ypansckuit 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hocryn u3 JIOKaJIbHOM CEeTH HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
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3. XuMmus HeopraHuyeckas M aHaJIUTHUecKas [DIEKTpOHHBIH pecypc] : METOAMYECKHUE yKa3aHUs
JUIS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI sl CTYACHTOB arpOHOMHUYECKOTO (hakysbTeTa (3a04Hast
dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHO-
VYpansckuii 'AY, Uactutyt arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

4. XuMusi HEOpraHUYecKas M aHAMTHYECKas [DIEKTPOHHBIN pecypc]: METOAUYECKUE YKAa3aHHS K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI OOYYaIOIIUXCS arpOHOMHYECKOro (axyibTeTa
(3aounas ¢opma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypansckuii ['AY, UHctutyT arposkonoruu . Muacckoe: FOxno-Ypansckuii 'AY, 2020 .27
c. Hoctyn u3 nokansnoit cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble PHU 0CYLeCTBIeHUH
00pa3oBaTeILHOIO Mpollecca Mo JMCUUIJINHE, BKIYasi epedeHb MPOrpaMMHOro odecried4eHus1 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

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

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

[lepeyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEeKBU3HUTHI MOITBEPKIAIOIIETO AOKY-
MEHTa!

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

2. Oducnbrit naker npusnoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunen3uon-
HbIi 1orosop Ne 11353/409/44 ot 25.12.2018 r.

3. AntuBupyc Kaspersky Endpoint Security ans OwusHeca, JluneH3uonHbIili goroBop Neo
64/44/9A/22 ot 13.10.2022

11. MaTepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs AJIsl OCYIIeCTBJIEHUsI 00Pa30BaTeJIbLHOI0
npouecca no JUCHUIINHE

Y4eOHble ayiuTOpHUN AJsl MPOBeIeHUs 3aHATHH, MPeIyCMOTPEHHBIX MPOrPpamMMoi, OCHA-
IEHHBbIE 000PYI0BAHUEM M TEXHUYECKHUMU CPeICTBAMM 00y4eHM sl
1. YueOHast ayquTopus IJs MPOBEACHUS 3aHSITUN JICKIIMOHHOTO THIIA, OCHAIICHHASs MYJIbTUME-
JTUHHBIM 000py0BaHUEM (KOMITBIOTEDP U BHAeonpoekTop) — 217, 202.
2. YdeOHas ayIUTOpHs IS MPOBEICHUS MPAKTUUECKUX 3aHATUN, 3aHATUH CEMHHApPCKOTO THUIIA,
BBITIOJTHEHUS] KYPCOBBIX paboT, TPYIIOBBIX U UHIUBUIYaTbHBIX KOHCYNbTALUN, TEKYLIETO KOHTPOJIA U
MPOMEXYTOUHON aTTecTaluu — jJadoparopus XxumMuu — 314.

ITomemenns 1Jis1 caMOCTOATEIBLHOM PadoThI 00yYalOIMXCS
1. [Tomernenust AJ1s1 caMOCTOSITENIBHOM paboThl oOyuatromuxcs — ayautopust Ne 111a, ocHa-
LIEHHAs KOMIIBIOTEPHON TEXHUKOMU € MOJAKIIOYEHNEM K ceTU «HTEpHET».

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

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEICHUS IPOMEKYTOYHON aTTECTALUN
00yJaroImxcst
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHupyeMble B IIpoLecce 0CBOCHHUS THCIUILTHHBI

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

Kon u HaumeHnoBanue ®opmupyemslie 3YH Hanmeno-
WHJUKATOpa 10CTH- BaHHE OLe-
KEHUS 3HaHUS yMEHUS HaBBIKU HOYHBIX
KOMIIETEHIINHU CPEZICTB
N-lonk-1 Hcnons- | OOyuaromuiicss moia- | OOyuatonuiics OO6yyarormmiics Tekymias
3yeT OCHOBHBIE 3aKO- | )KEH 3HaTh: CBS3b | JIOJKEH YMETh: | IOJDKEH  BIAAETh | aTTecTa-
Hbl €CTECTBEHHOHA- | MEXAY  CTPOCHHMEM | CAMOCTOSITEIBHO COBPEMEHHOM XH- | LIUA:
VUHBIX  JHUCUHUIUIMH | BEIIECTB U UX XUMHU- | paboTaTh ¢ yued- | MUUECKOH TEepMH- | - OTYET IO
JUIL peLIeHHs CTaH- | YeCKUMM  CBOMCTBa- | HOM M CrpaBOYHOH | HoJorued B oOuma- | mabopa-
JapTHBIX 33Ja4 B | MH; OCHOBHBIE XMMH- | JINTEPATypOH; HC- | CTH XUMHUHU HEOp- | TOPHOM pa-
00JIaCTH  TPOU3BOJ- | YECKUE 3aKOHBI U TO- | TOJB30BaTh CBOM- | FTAHUYECKON u | bore;
CTBa, MepepabOTKU U | HATHUS; MPAKTUYECKOE | CTBA XUMHUYECKHUX | aHATUTUYECKO, - YCTHBII
XpaHEHUsI  CEJIbCKO- | IPUMEHEHHE HEKOTO- | BEIIECTB B JJAOOpa- | OCHOBHBIMHM HaBBI- | OTBET.
XO03UCTBEHHOW TIPO- | PhIX HEOPTAaHMYECKHX | TOPHOM H TMPOU3- | KAMH OOpAIEHUs C | - TECTHPO-
OYKIMM C TPUMEHE- | BEHIECTB B CEJIbCKO- | BOJCTBEHHON 1a00paTOPHBIM BaHUE
HUEM HH(OPMALMOH- | XO3SHUCTBEHHOM MpO- | MPAaKTUKE C MpH- | 000pYJOBaHUEM U
HO- u3BojactBe (51.0.35 - | Menenuem uH¢pop- | mocynoi; 3Hanus- | [Ipomexy-
KOMMYHUKAIUOHHBIX | 3.1) MAaIlMOHHO- MH IO TE€OpEeTHUYe- | TOYHas art-
TEXHOJIOTHI1 KOMMYHMKAIIMOH- | CKUM OCHOBaM CO- | TECTalUs:
HBIX  TEXHOJIOTMH | BDEMEHHBIX METO- | - DK3aMEH
(b1.0.35-VY.1) JIOB aHasm3a
(b1.0.35 -H.1)

OIIK-5. CnocoGeH K y4acTHIO B MPOBEACHUU SKCTICPUMEHTATBHBIX

HOU NeATEILHOCTH

HCCIICIOBaHUH B MPOGheCcCHOHAb-

Kon n naumenosanue ®opmupyemsie 3YH
WHIUKATOpa JTOCTHXKE- 3HAHUA yYMEHUS HaBBIKA
HUS KOMIIETEHIINU
Ul-1onxs IIpoBoagut N OO0yyaromuiicst JOKEeH .
A POBOZ OOyuvaromuiicss JOKEH yHarom a1 OObyuvarormmiics JIOJI-
AKCIIEPUMEHTAILHBIC yYMETh: MPOBOAUTH (-

HWCCIIENOBAaHUA B 00Ja-
CTH TIPOU3BOJCTBA U
nepepaboTKH  CeTbCKO-
XO3SIMICTBEHHOM  MPO-
JyKIIAH

3HaTh: IEId U 3a7a4yu
MPOBOAMMBIX HCCIENO0-
BaHUMW, METOAbI MPOBE-
JICHUSI  DKCTIICPUMEHTOB
n HaOmromeHuii, 0000-
meHuss U 00paboTKu
nHpOpManuMu, COCTaB-
JIEHUE OTYETOB IO pe-
3yJbTaTaM  TPOBEICH-
HBIX  DKCIEPUMEHTOB-

(b1.0.35-3.2)

3MKO-XUMHUYECKUE pac-
YCThI; IMPOTHO3UPOBATH
HarpaBJIeHUE camo-
IIPOU3BOJIBHOIO TpPOTE-
KaHUs IPOLIECCOB;
II0JIb30BATbCS  OCHOB-
HbIMH HEOPIaHUYECKH-
MU pEaKTHaMH, pacTBO-
pUTEISIMH M XUMHUE-
CKOH IIOCy 101 -
(b1.0.35-VY.2)

KEH OCHOBHBIMH TIpHe-
MaMH palbOThl C XUMH-
YECKON TOCYJI0i B 000-
pyIOBaHUEM; METOIaMU
BBHITIOJIHEHUST  DJIEMEH-
TapHBIX J1AOOPAaTOPHBIX
XUMHAYECKHX HCCIEIO0-
BaHUU B 0OJIACTH MPO-
dbeccuoHanbHON  Jesi-
tensHOCTH -(B1.0.35 —
H.2)

2. IToka3arTejin, KpUTEPUH U IKAJIA OLEHUBAHUSA HHIAMKATOPOB JOCTHKEHUsI KOMIIeTeHIUii

N /-1onk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCUUILINH ISl pELICHUsI CTaHIapT
HBIX 3a7a4 B 00JacTH MPOU3BOJICTBA, MEPEPAOOTKH U XPAHEHHUS CEIbCKOXO03HCTBEHHOM MPOTYKINH C
MPUMEHEHHEM WH()OPMAaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA

Tloka3arenu

Kputepunu mikana oreHUBaHUS Pe3yIbTaTOB 00YyUEHHUS 110 TUCIUITIIMHE




OLICHUBAHHUA HenocraTounsrii JlocTaTOYHBIH Cpennmii Bricokuii
(©opmupyembre YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3YH)
b1.0.35-3.1 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics 3Ha- | O0yyarommiics
3HAET CBS3b MEXAY | cabo 3HAeT CBSA3b | €T  CBA3b  MEXKIY | 3HAET CBA3b MEXK-
CTpOEHUEM BE- | MEXJly CTPOCHHMEM | CTPOCHHUEM BEIIECTB | 1y CTpOEHUEM
HIECTB U MX XMMHU- | BEIIECTB U UX XHU- | I MUX XUMHUYECKMMHU | BEIIECTB U  HUX
YECKUMH CBOM- | MUYECKMMH CBOW- | CBOWCTBaMH; OCHOB- | XUMUYECKHUMH
CTBaMH; OCHOBHBIE | CTBAMU; OCHOBHBIE | HbIE XMMHUYECKHE | CBOMCTBAMH; OC-
XUMHYECKHE 3aKO- | XUMUYECKHE 3aKO- | 3aKOHbl M TIOHSTHS; | HOBHBIE XHMHYeE-
Hbl W TIOHATHS; | HBl W  TOHSTHUS; | IPAKTUYECKOE TIPHU- | CKHE€ 3aKOHBI U
MPAKTHYECKOe MPaKTHUECKOe MEHEHHE HEKOTOpBIX | MOHSTUS;  IpakK-
IPUMEHEHUE HEKO- | IPUMEHEHUE HEKO- | HEOPTaHUUYECKUX TUYECKOE NpPHUMeE-
TOPbIX HEOPraHU- | TOPbIX HEOPraHU- | BEUIECTB B CEIIbCKO- | HEHUE HEKOTOPBIX
YECKUX BEILIECTB B | UECKUX BEUIECTB B | XO3SIMICTBEHHOM HEOpPraHUYECKUX
CEJILCKOX035H- CEJILCKOX035TH- MPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IPOM3- | 3HAYUTEIbHBIMU CKOXO3CTBEH-
BOJICTBE BOJICTBE ommOKaMd U  OT- | HOM TNPOU3BOJCT-
JenpHBIMU  TIpoOe- | Bec  TpeOyeMoi
JamMu CTENEHbIO MOJIHO-
Thl U TOYHOCTH
b1.0.35-V.1 OOyuatomuiics He | OOyyaromuiics OOyuatommiics yme- | O0yuaronuiics
yMeeT  caMmocCTosl- | cmabo yMeeT camo- | €T CaMOCTOSITENIbHO | yMEEeT CaMOCTOs-
TEJIBHO PaboTaTh C | CTOSATENBHO pabo- | paboTark ¢ yueOHOI | TenbHO paboTaTh
y4eOHOW U cmpa- | TaTh ¢ y4eOHOW W | M CIIPaBOYHOM JUTe- | C  ydyeOHOH U
BOYHOM JIUTEpaTy- | CIPAaBOYHOM JIMTE- | paTypoH; MCIOJB30- | CIIPABOYHOM  JIU-
pOM; WCIOJB30BaTh | paTypoOl; HCIOJIb- | BATh CBOMCTBA XW- | TEPAaTypoul;  HC-
CBOWCTBAa XHMMHUYE- | 30BaTh  CBOKCTBA | MUYECKHMX BELIECTB C | IMOJIb30BATH CBOW-
CKUX BEIIECTB B | XUMHUYECKMX  Be- | HE3HAYUTEIbHBIMU CTBa XMMHUYECKHUX
nabopaTopHOil U | miecTB B Jalopa- | 3aTpyAHEHUSIMH B | BELIECTB B J1abo-
MIPOU3BOJICTBEHHON | TOPHOW H TIPOUW3- | JaOOpaTOPHOM W | paTOPHOH W TIpO-
[IPaKTUKE BOJICTBEHHOH IIPOU3BOJCTBEHHON | U3BOJCTBEHHOU
MpPaKTHKE MpPaKTHKE MPaKTUKE C Tpe-
Oyemoii  crerme-
HBIO TOJHOTHl U
TOYHOCTH
b1.0.35 -H.1 OOyuatomuiics He | OOyyarommuiics OOyuatomuiics Bia- | OOyuaronuiics

BJIaJIEET COBPEMEH-
HOM  XMMHUYECKOU
TEPMHUHOJIOTUEH B
00J1acCTH HEOpraHu-
4eCKOM XUMHUH, OC-
HOBHBIMU HaBbIKa-
MU oOparieHust ¢

71a00paTOPHBIM
obopynoBaHueM |
MOCYAOW; 3HAHUSA-

MH II0 TCOPECTHYC-
CKHMM OCHOBaM CO-
BPEMCHHBIX MCTO-
JOB aHaJIn3a

ci1abo BIiIaZeeT Co-
BPEMEHHON XHMU-
YECKOM  TEpPMHUHO-
JIOTHEH B 00acTu
HEOPraHUYeCKOM
XHMHH, OCHOBHBI-
MM HaBBIKAMH 00-
pameHust ¢ Jabo-
paTopHBIM  000pY-
JIOBaHWEM U TIOCY-
IOW; 3HAHUSIMHU IIO
TEOPETUIECCKIM
OCHOBaM COBpE-
MEHHBIX MECTOJOB
aHanmza

JIeeT  COBPEMEHHOM
XUMUYECKOU TEpMU-
HOJIOTHEH B o0nactu
HEOPraHUYECKOMN
XUMHUH, OCHOBHBIMU
HaBbIKaMHU oOpare-
HUA ¢ sabopatop-
HBIM 00OpYZOBaHU-
€M W TOCYJOH; 3Ha-
HUSMH [0 TEOpETH-
YECKUM OCHOBaM
COBPEMEHHBIX METO-
OB aHanM3a C He-
OONBIIUMH  3aTPYA-
HEHUSIMU

CcBOOOIHO Biaje-
€T COBPEMEHHOU
XUMHUYECKON
TEPMUHOJIOTUEN B
obyacTu Heopra-
HUYECKON XUMHHU,
OCHOBHBIMH
HaBbIKaMU  00Opa-
meHus: ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
CyJIOW; 3HAHUAMU
o  TeopeTuye-
CKUM  OCHOBaMm
COBpPEMEHHBIX
METOJIOB aHaJIu3a
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¢ Tpedyemoii cre-
MCHBIO  TTOJIHOTHI
1 TOYHOCTH

N-1onk-s CriocoOeH MpOBOAUTH KCIEPUMEHTAILHBIE MCCIEAOBAHUS B O0JACTH MPOU3BOJCTBA U
nepepabOTKH CeTbCKOXO03MCTBEHHOW MPOAYKITHH.

paboThl ¢ XUMHUYe-
CKOM TIOCYHAOH H
00opyI0BaHUEM;

METOJaMHU  BBIIOJI-
HEHUSl JJIeMEHTap-
HBIX JIa0OPAaTOPHBIX

HaBBIKAMH PabOTHI
C XMMHYECKOH IO-
cylnoi u obopyao-
BaHUEM; METOJaMHU
BBIMIOJTHEHUS  3JIe-
MEHTapHbBIX J1a00-

OOTBHI C XUMHUYECKOMN
MOCyA0N U 000py10-
BaHUEM; METOJJaMH
BBITIOJTHCHUS DJIC-
MEHTapHBIX J1abopa-
TOPHBIX XUMHWYCCKUX

[Toxazarenu Kputepunu mikana onleHUBaHUsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILTNHE
OILICHUBAHHUS - - - o
Henocrarounsrit JlocTaTo4yHbIi Cpennuii Beicoknii
(®opmupyemblie
3VH) YpOBEHb YpOBEHb YpOBEHb YpOBEHb
b1.0.35-3.2 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics 3Ha- | OOyyarommiics
3HACT IeJIH U 337a- | cmabo 3HAeT IeNI U | €T LeTU U 3a/1a4i 3HAeT IIeNIU U 3a-
YU MPOBOJUMBIX 3aJ]a41 MTPOBOU- POBOAMMBIX UCCIE- | Jaud IPOBOJAU-
WCCJICIOBAaHMIA, Me- | MBIX UCCIIEIOBA- JIOBaHH, METOIBI MBIX UCCIIEJIOBA-
TOJBI POBEACHUS | HUM, METOJIbI IPO- | IPOBEJCHUS 3KCMe- | HUM, METO/bI
DKCIIEPUMEHTOB U | BEJICHUS DKCIIEPU- | PUMEHTOB M HAONIO- | TIPOBEICHHUS IKC-
HaAOJIFOIEHUH, MEHTOB U HAOJIIO- IIEHUH, 00001IIeHNS MIEPUMEHTOB U
00001IEeHns U 00- JeHui, 00001IeHus | 1 00pabOTKH UH- HAOJIIOICHUH,
pabotku uHdopma- | u 06pabOTKH UH- dbopmaruu, coctaB- | 00001IeHHS U 00-
IIUH, coCTaBieHue | Gopmarmmu, co- JIEHUE OTYETOB 1O pabotku uHpOp-
OTYETOB I10 pe- CTaBJICHHUE OTYETOB | pe3yJibTaTaM MpoBe- | Malllu, COCTaB-
3y/lbTaTaM MpoBe- | 1O pe3yibTaTaM JEHHBIX SKCTIEpPH- JICHUE OTYETOB 110
JEHHBIX 3KCTIEepU- MPOBEJICHHBIX OKC- | MEHTOB C HE3HAUU- | pe3ysibTaraM
MEHTOB MIEPUMEHTOB TETHHBIMHU OIMOKA- | MPOBEIEHHBIX
MU U OTAEIbHBIMU AKCIIEPUMEHTOBC
npobenaMu Tpedyemoii ¢ Tpe-
OyeMmoii cTerme-
HBIO TTOJIHOTHI U
TOYHOCTH
b1.0.35-V.2 OO6yuarommiics He | OOydJaronuiics OO6yuarommiics yme- | OOyuarommiics
yMeeT MPOBOJAUTH | clab0o yMeeT Mpo- | €T MPOBOJIUTH pac- yMEEeT MPOBOUTH
pacyeThl; MPOTHO- | BOJAUTH PACUETHI; YeThl; IPOTHO3UPO- | pacueThl; MPOrHO-
3UpOBaATh HAMPAB- | MPOTHO3UPOBATH BaTh HaNpaBIICHUE 3UpPOBATh
JICHHE CaMONpPOM3- | HalpaBJieHHE ca- CaMOIIPOU3BOJILHOTO | HaIpaBJIEHUE ca-
BOJILHOTO TIPOTEKA- | MOIIPOU3BOJIBHOTO | TMPOTEKAHUS MPOIEC- | MOIIPOU3BOJIBHO-
HUS IPOLIECCOB; NPOTEKaHus Mpo- COB; MOJIb30BATHCS ro IpOTEeKaHus
MOJIb30BATHCS OC- I[ECCOB; MOJIH30- OCHOBHBIMH HEOpPTra- | MPOIECCOB; MOJb-
HOBHBIMHU HEOpra- | BaTbCs OCHOBHBIMHU | HUYECKHMH PEAKTU- | 30BATHCS OCHOB-
HUYECKUMH peaK- HEOPraHMYECKUMHU | BaMH, PACTBOPHTE- HBIMH HEOpTaHU-
TUBaMH, paCTBOPU- | pEaKTUBAMU, pac- | JISIMH U XMMHYECKON | YECKHUMH peaKTu-
TEJSIMU M XUMHUYE- | TBOPUTEISIMU U MOCY/IOM C HE3HAYH- | BaMH, PaCTBOPHU-
CKOM mocyoi XUMHYECKOM MOCY- | TEIbHBIMU 3aTPY/I- TEJISIMU U XUMH-
nou HEHUAMU YECKOW MOCYy101
¢ Tpedyemoii cTe-
MIEHBIO TTOJTHOTHI
Y TOYHOCTHU
b1.0.35-H.2 OO6yuarommiics He | OOydaronuiics OO6yuatomuiicst Bma- | O0yyaromunics
BJIaJICeT HaBBIKaMHu | cabo BJIQJICET | J€eT HaBBIKAMU pa- | CBOOOJHO BIae-

€T HaBBIKAMH Pa-
OOTEI ¢ XUMUYE-
CKOM Mocya0il u
o0opynoBaHUEM;
METO/IaMH BbI-
ITOJTHEHHUS DJIe-
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XUMHNYCCKUX Huc-
clienoBa”Huii B 00-
nmactu tpodeccuo-
HAJILHOU  JeATEINb-
HOCTH

paTOPHBIX XUMUYE-
CKHUX  HCCJeI0Ba-
HHUiiT B  o0xactu
npodeccuoHab-

HOM JeSITeNHLHOCTHU

HCCIIEN0BAHUN B 00-
nactu mpodeccuo-
HaJIbHOH JIeATeIILHO-
CTH C HeOOJIBILTUMH
3aTpyTHEHUSMU

MCHTApPHBIX JIa-
OOpaTOPHBIX XHU-
MHUYECCKUX HUCCIIC-
IOBaHUU B 00J1a-
CTH podeccHo-

HaJILHOU Jies-
TEIBHOCTHUC TpPE-
OyeMmoii cTerme-
HBIO ITOJTHOTHI U
TOYHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE 115l OLEHKH

3HAHUI, YMeHUIi, HABLIKOB M (MJIH) ONBITA JeATeJbHOCTH ¢()OPMUPOBAHHBIX B Mpoliecce

OCBOCHHUSA JUCIHUIIJINHBI

TumnoBbie KOHTPOJILHBIE 3aJIaHUsI U MaTepUaibl, HEOOXOIUMBIC IS OIICHKH 3HAHWUH, YMEHUN U

HABBIKOB, XapaKTepU3YIOMUX O0a30BbI STanm (OpPMUPOBaHUS KOMIETCHIIMA B MPOILECCE OCBOCHUS
OIIOII, conepxkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1.

2.

3.

4.

XuMHsT HEOpraHWYecKass U aHaJIUTHYecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE I CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokarumnona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuo-Ypansckuit I'AY, Unctu-
TYT arposkojiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XYMHS HEOpraHWYeCKasi U aHAIMUTUYECKasl | METOJANYECKUE YKa3aHHs K Ja0OpaTOpHBIM 3aHATH-
SIM TIO TUCHUIUTHHE (04Has Gopma oOydeHus1) [ 00yJarouXCs IO HAMPABICHUSM MTOATOTOB-
KU: ATpOXuMHS U arpono4yBoBesieHre, ArpoHomus, CanoBoicTBo, TeXHOIOTUs TPOU3BOJICTBA U
nepepaboTKH CeMbCKOX03sTicTBeHHON mpoaykmmu] / coct.: Ilokatunosa A. H., Tlecrpukosa E.
C. ; IOxHno-Ypansckuii 'AY, NuctuTyT arposkonoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIbHOM CEeTH HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
X1MHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE YKa3aHUS
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 arposkonoruu .Muacckoe: HOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XUMUS HEOpPraHWMYECKasi U aHAIMTUYECKas [DJIEKTPOHHBIN pecypc]: METOUYECKHE YKa3aHUs K
1abOPaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI1 OOYYarOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkonoruu . Muacckoe: FOxno-Ypansckuii I'AY, 2020 .27
c. Jocryn u3 nokaneHoi cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepuabl, ONpeaesiioliue nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSTeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

B nmanHOM pazjene MEeTOAMYECKHE MaTepHaIbl, ONMPECISIIONIME MPOLEIyphl OlICHUBAHUS 3HA-

HHM, YMEHUM, HABBIKOB U(MJIU) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XHUMUS HEOPTraHMYECKasl U aHa-
JIUTHNYCCKAA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUJIOB TGKYH_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTH U MMPOMEKYTOUHON aTTECTAIIMN 00YyJarONTUXCsl.

4.1. OueHovHble cpeaACTBA /51 NPOBeIEHUS TEKYIIero KOHTPOJIsi, B TOM YHCJe B Mpolecce

NMPAKTHYECKOH MOAT0TOBKH

4.1.1. OuennBanue oT4yeTa 1o JadopaTopHoii padore
OtyeT Mo 1abopaTopHOM paboTe UCIIOIB3YETCS JJIs OIICHKHU KaueCcTBa OCBOCHUS O0YJArOIIIMCS

OCHOBHOH Mpo(ecCHOHATFHON 00pa30BaTeNbHON MPOrpaMMBbI IO OTAEIBHBIM TeMaM TUCHUILTHHBL. Co-
nepxaHue u gopma oTueTa 1o JabopaTopHbIM paboTaM MPHUBOJIUTCS B METOJIUYECKUX yKa3aHUSX K Ja-
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6oparopubM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS

JI0 CBEJICHHS OOYJArONINXCsl B HA4YaJIe 3aHATHH.

Ne OneHouHBbIE CpesicTBA

Bormpocsl k mabopaTopHoii pabote

Kox u HanmenoBanue
WHIIMKATOpa KOMITETCH-
805051

1. 1. Yto Ha3pIBaCTCS KOMIIJICKCOM?

2. ChopmynupyiTe MOHATHE OKUCIATEINS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTES.

4. Yto Takoe muranng?

5. YTo Ha3BIBAIOT KOHCTAHTOH HECTOMKOCTH KOMILIEKCa?

N-1onk-1 Hcnons3yer
OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JUC-
MUIUIMH TSI PEIICHUS
CTaHJapTHBIX 3a/Jad B
00J1acTH TPOU3BOJICTBA,
nepepaboTKu W XpaHe-
HUS CEJIbCKOX 03511~
CTBEHHOM NPOMYKIUU C
NpUMEHEHHEeM  HHQOp-
MaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

2. | 6. ®akTOpHI BIUSIOIINE HA CMELIEHUE XUMUYECKOTO PAaBHOBECHSI?

7. IlpuBenute mpuMepbl MEKMOJIEKYISIPHBIX U BHYTPUMOJIECKYJISIP-
HBIX OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

8. IIpyHIUIT TUTPUMETPUYECKOTO AHAIU3A.

9. llpuHLIMT TPAaBUMETPUUECKOTO OMPEIECTICHUS

10 UaagukaTopsl, B 3aBUCUMOCTH OT TUIIa TUTPOBAHUS

U -1onk-sIIpoBogut
IKCIEPUMEHTAIbHBIC
uccienoBanust B 00ma-
CTH TIPOM3BOJCTBA H
nepepadoTKU  CEJIbCKO-
XO3SIICTBEHHOMN npo-
JYKLHH

OTyeT OLIEHUBAETCS MO YCMOTPEHHUIO MPENOJABATENsl OIEHKOM «OTIUYHO», «XOPOUIO», «YIO-
BJIETBOPUTEBHO», «HEYJIOBJIETBOPUTEIBHO» WJIM OIEHKON «3a4T€HO», «HE 3auyTeHO». OlLIeHKa «3ayTe-
HO» CTaBUTCS 00yJarommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIs
MOJIOKUTEIBHBIX OLEHOK («OTIIMYHO», «XOPOII0», «yIOBICTBOPUTEIBHO»). OlleHKa 00BABISETCA 00Y-

YJaromeMyCsa HEMTOCPCACTBCHHO IMOCJIC CAa4YX OTYCTA.

Ixkana

Kputepuu onenuBanus

- - U3JI0)KEHUE MaTepualla JIOTHYHO, IPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

OlLleHKa «3aU4TEHO»
TPOJBHBIC BOIPOCHI;

- YMCHHUC BBICKA3bIBATh U 000CHOBaTb CBOM CYXKIOCHUSA ITPU OTBETC HA KOH-

- YMEHHE OMHUCHIBATh XUMUUECKHE 3aKOHBI, SIBJICHUSI U MTPOLIECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEAKIIUA.

- OTCYTCTBUC HGOGXO,Z[I/IMBIX TCOPCTUICCKUX 3HaHHﬁ;

O11eHKa «HE 3aUTEHO»

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

- HE3HaHHME OCHOBHOTO MarepHaja y4eOHOM HporpaMMbl, JOIMYCKAIOTCS
rpyOble OUTMOKHU B U3JI0KEHHUH, B HATMCAHUH YPaBHEHUH peakiuil.

4.1.2. TectupoBaHue

TectupoBaHHe UCTONB3YETCS Ul OLIEHKHM KAaueCcTBa OCBOEHHUS OOYYaroUIMMCS OCHOBHOHM MpO-
(beccroHanbHON 00pa3oBaTEIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM JUCLMILIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHJAPTU3UPOBAHHBIX 3aaHUMN, MO3BOJISIONUIMNA YIPOCTHTH IPO-
LeAypy U3MEpPEHMs 3HaHUN M yMeHHH oOyuaromuxcs. OOydaronmMces BbIIAIOTCS TECTOBBIE 3a/1aHUs C
(bopMyIMPOBKON BOIIPOCOB U MPEII0KEHUEM BBHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-

dHTOB OTBETOB.
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Or11eHOYHBIE CPEJICTBA

TumnoBble KOHTPOJIbHBIC 3aMaHUS U (MJIM) HHBIC MaTePHAITBI, HEOOXOIUMBIE IS

Kon 1 nammeHoBaHue

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

a)l,2,3,6;

0)2,3,4,5;

B) 1, 2,4, 6;

r)3,4,5,6.

2. HemeTamnueckue CBOMCTBA y AIIEMEHTOB A TPYIIT YCUIIUBAIOTCS:

a) clieBa HaNpaBo M B TPYINIAX CBEPXY BHU3;

0) cripaBa HaJeBO U B IPYIIax CHU3Y B BEPX;

B) CIIpaBa HAJIEBO U B IPYMIIAX CBEPXY BHU3;

I') ClIeBa HAIpaBo U B IPYIMIAX CHU3Y B BEPX.

3. DHeprust HOHU3AIMHU 3JIEMEHTa — 3TO KOJIMYECTBO SHEPTUH, KOTOPOE:
a) BBIICISIETCS TIPU MPEBPAIIECHUH TOJI0KHUTEIBHO 3apSKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HEOOXOaMMO 3aTpaTHTh JAJIS MPEBpAIICHUS HEUTPaJIbHOTO aToMa B
MOJIOKUTEILHO 3apsHKEHHBIN HOH;

B) BBLACTSCTCS NpPU NPEBPALICHUH HEUTPATbHOIO aroMa B TOJOXKH-
TEJIFHO 3apsKEHHBII HOH;

T') MOJIy4aeTcs MPH MPEBPALICHUHN MOJIOKUTEIBHO 3apsSHKEHHOTO HOHA B
HEUTpAJIbHBIN aTOM.

4. Xumuueckasi cBs3b B MOJIEKyJIax Opoma U OpOMOBOJOpOJa OTINYA-
FOTCSL:

a) CMEIEHUEM 3JIEKTPOHHOM Mapbl K aTOMy ¢ OOJIbIICH 3JIeKTPOOTpU-
[aTeIbHOCTHIO;

0) YMCIIOM 3JIEKTPOHOB, IPUHUMAIOIIMX Y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJCHTHBIX 3JIEKTPOHOB y aTOMOB BOOpPO/Ia U Opoma;

I') YACJIOM OOIIUX AJNEKTPOHHBIX Iap.

5. B pany Bemects8 NaOH — Mg(OH)2 —AI(OH)s ...

a) CBOMCTBA HE U3MEHAIOTCS, TAK KaK BCE BEILECTBA — TMAPOKCU/IBI Me-
TaJUIOB OHOTO HepHoa;

0) OCHOBHBIE CBOWCTBA YCHJIMBAIOTCS, TaK KaK YBEJIWYHBAETCS YHUCIIO
THPOKCOTPYIIIT;

B) CBOWMCTBa M3MEHSIOTCS MEPUOIUYECKH, TaK KaK BO3PacTaeT 3apsf
Apa aToMa;

I') KHUCJIOTHBIE CBOMCTBA YCHMIIMBAIOTCS, TAK KAK YMEHBIIACTCS PAIHYC
aTOMOB METaJUIOB.

6. Uemy paBHa cymma Bcex KOI((UIIMEHTOB B YpaBHEHHH PEAKIIMU
TEPMaHUs CO CMEChIO A30THOM U XJIOPOBOIOPOJAHOM (COJITHOM) KUCIOT?
O6pasyercs xsopua repmanus (IV), a okucnurens npuodperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

15?1 OIICHKW 3HAHWM, YMEHUN, HaBbIKOB U (WUJIM) OMbITA JACSATEIBHOCTH, XapaKTepH- HWHIHMKATOpa
3yIOMUX C(hOPMUPOBAHHOCTH KOMIIETEHIIMI B MPOIIECCE OCBOSHHS TUCIIUILIN- KOMIIETCHIIUU
HBI

1. 1. Kakue snekTpoHHBIE KOH(Urypanuu B aToMe peann3oBaTh HEeBO3- | M/I-1onk-1 Mcnonb3yer

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX
TUCHUIUIAH JUISl perie-
HUS CTaHJApPTHBIX 3a-
na4q B 00JIaCTH TIPOM3-
BOJICTBA, IepepabOTKH
U XPaHEHHUS CEeJIbCKO-
XO3SIMICTBEHHOM  TIPO-
OYKIUU C TPUMEHEHH-
eM  HMH()OPMALUOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI
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7. Ilpn AeUCTBUM KOHLICHTPUPOBAHHOM CEPHOM KMCIOTBI U MEIU Ha
uccaeayeMoe ynoOpeHue BoIIeauics Oypsoii ra3. [Ipu neicTBum memno-
9H ONIYIIAJICS 3alaxX HamaThIpHOTO cnupTa. J[anHoe yaoOpeHue:

a) ammodoc;

B) KaJMiHas CEIUTPA;

0) kapOaMut;

I') aMMHUa4Hasl CEIUTpa

8. Psn, He comepxkammmii d-2JI€MEHTOB ...
a) TUTaH, BaHAIUM, XPOM, IIUHK;

0) kanuii, KpeMHH#, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATPUH, ATIOMUHUHI, cepa, XJIop.

1 Ha Bo3ayxe 1I€I0YHBIE METAUIBI OBICTPO OKUCISIOTCS, TOITOMY HX
XPaHsIT:
a) MO/ CJI0EM PACTUTEIHHOIO Macia;
B) MO/ CJIOEM 3THJIOBOTO CIIUPTA;
0) Moz cioeM Ba3eIMHOBOIO Macla;
r) B atMoc(epe aproHa.
2 C HauMEHbBIIIEH CKOPOCTHIO MPOTEKAET PEAKIUS MEXTY:
a) Jkene3HbIM IBo3/7ieM U 4%-HbIM pacTBOpoM CuSOy;
0) xene3Hou cTpyx ko U 4%-aeiM pactBopoMm CuSOy4;
B) Jkese3HbIM rBo3zieM u 10%-ubiM pactBopoM CuSO4;
r) s)kene3Hor cTpyxkor u 10%-ubiM pactBopoM CuSOg4.
3 Kakoii pactBop Oyzer Ha3bIBaThCs 1-MOsipHBIM (1 M.):
a) Eciu 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 BemectBa coaepxutcs B 1000 r pactBopa.
4 CKOJIBKO MOJICH TUJIPOKCHUA Kaausi HEOOXOAMMO B3STh, JUIsl IIPUTO-
ToBieHus 3 17 M pactBopa:
a) 2,3;
0) 2,1;
B) 0,21;
r) 21.

N-1omnk-sIIpoBoaut
AKCIIEPUMEHTAILHBIC
HUcclienoBannsa B o0uia-
CTH TIPOU3BOJICTBA H
nepepaboOTKH  CEIIbCKO-
XO3SIMICTBEHHOM  TIpO-

JYKIHHI

[To pe3ynbrataM Tecta 00ydaromeMycsi BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILO», «yJOBIIE-

TBOPUTCIIbHO» UJIN «HCYAOBJICTBOPHUTCIBLHO>.

Kputepuu onennBanus orBeTa (Tabdi1.) TOBOIATCS 10 CBEACHUS 00yUYaIOMUXCS 10 Hadala TECTH-

poBanusi. Pe3ynbraT TecTUpoBaHUS 00BSIBIAETCS 00ydalonIeMycsl HEOCPEICTBEHHO ITOCIIE €0 CAAYH.

Wikaa (e mppam orseton
OneHka 5 (OTJIMYHO) 90-100
Onenka 4 (xopomuio) 70-89
Onuenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) Menee 50

TecToBble 3a1aHUS U3JI0)KEHBI B METOAMYECKUX YKA3aHUSIX:
XuMusl HEOpraHuyeckasi U aHaJIUTUYeCKas [DIEKTPOHHBIN pecypc] : METOAUYEeCKUEe yKa3aHus IS ca-
MOCTOSITEIbHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMUYecKkoro (akyiabTera / cocCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. Ilectpukosa ; IOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
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ruu .— Muacckoe: HOxHo-Ypansckuit 'AY, 2020 — 44 c. — loctyn u3 nokainbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBII OTBET

Y CTHBIN OTBET MPOBOIUTCS 11 KOHTPOJIISL YCBOCHUS CTYIEHTOM 00pa30BaTeIbHON MPOTPaMMBI 110
pazzenaM AUCHMIUIMHBIL, OpraHU3yeTcsl Kak ydeOHoe 3aHSTHE B BUAE coOece0BaHMs MPENoJaBaTes ¢
oOyuatomumucs. Bompocsr K 3aHATHIO H3JI0KEHBI B: XUMUS HEOPTraHWUYECKas M aHAIUTUYECKAs | METO-
TUYECKUE YKa3aHUs K JJA0OpAaTOPHBIM 3aHATHUSM 10 JAUCHUIUITMHE (ouHas Gopma oOyueHus) [mis o0Oy-
YaIOLIUXCS [0 HANpaBJIEHUAM MOJATOTOBKU: ATpOXHMMHS U arpornodyBoBeeHue, Arponomus, CagoBoji-
CTBO, TeXHOJOTHsI MPOU3BOJICTBA U MEPEPa0OTKH CEIbCKOXO03SUCTBEHHOM mpoaykiuu] / coct.: [lokaru-
noBa A. H., [Tectpukosa E. C. ; FOxuo-Ypansckuii 'AY, UnacTuTyT arposkonoruu. - Muacckoe: FOx-
Ho-Ypanbckuit  ['AY, 2021. 54 c. Hoctynm w3  nokanpHOM  cetm  HAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBET OIIEHUBACTCS OLIEHKON KaK «3a4TCHO» WUJTH «HE3aYTCHO».

Kpurepun onienku otBera (Tab1.) JOBOJATCS 0 CBEACHUS CTYJAECHTOB B Hauasie 3aHsaTui. OneHka
OOBSBISETCS CTYICHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IlIkana Kputepun onenunBanus

- CTYJICHT TIOJTHO YCBOWJI YUEOHBIM MaTepHa,

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

- Marepuall U3JI0KEH I'PaMOTHO, B ONPENEICHHON JOTrMYecKor mocienoBa-
TEITBHOCTH, TOYHO HUCIIOIB3YETCSI TEPMUHOJIOTHUS;

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

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYMUBOCTH KOMIIETCHIIUH,
YMEHHI U HaBBIKOB;

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

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

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

O1eHKa «HE 3a4T€HO» | - JIOMYIIEHBI OIIUOKH B OMPEICIICHHH MOHITUH, IPH HCIIOIh30BAHUU TEPMH-
HOJIOTHH, KOTOPBIEC HE MCIPABJICHBI MOCIE HECKOJIBKUX HABOJSIINX BOIIPOCOB;
- He c(OPMHUPOBAHBI KOMIIETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHMS,
YMEHWsI U HaBBIKU.

4.1.4. KonTpoJsbHasi padoTa

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

KonTponpHas paboTa olleHMBAeTCS KaK «3a4T€HO» WM «HE 3auTeHO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHHUS CTYJIEHTOB Ha yCTaHOBOUYHOM Jekiuu. Coaepikanue,
MOPSIOK BBHITIOMHEHHS U TPeOOBaHUS K OQOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi 1 aHaJIUTHYeCKasi [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs JJIsl BHIOJHEHUS
KOHTPOJIbHOM paboThl JUIs CTYACHTOB arpOHOMHMYECKOro (akynabTera (3aouHas ¢opma oOydyeHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lectpuxosa ; IOxHo-Ypansckuii 'AY, Uucturyr arpo-
skoJsiorun .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2020 .— 42 c. — JJoctyn u3 nokaibHO#M cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OneHka oOBSABISAETCS CTYIEHTY MOCIE MPOBEPKU KOHTPOIHHON pabOTHI.

[IIxana | Kpurepuu onenuBanust

27




- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepuan;

- IPOSIBJISIET HaBBIKM aHaANIM3a, 0000IEHHS, KPUTHUECKOTO OCMBICICHUS 1
BOCTIpUSITHSI HH(POPMALINH;

- Marepuas W3JI0)KEH I'PaMOTHO, B COOTBETCTBUM C 3aJaHUEM, TOUHO HC-
MOJIB3YETCSI TEPMUHOJIOTHS

- MOKa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETHUECKHUE IMOJIOKEHHUS KOH-
KPETHBIMU TIPUMEPAMU, IPUMEHSTH UX B HOBOW CHUTYAIIHH;

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

- MOTYT OBITh JOMYILEHbI OJHA-/IBE€ HETOYHOCTH MPU OCBELIEHHUH BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOpPMIICHHIO PaOOTHI COOTIONCHBI.

OlLeHKa «3a4TEHO»

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- 00HapY)KEHO HE3HAHWE WM HEMOHUMaHWEe OONbIIeH Wi Hanbosee BakK-
HOM 4acTH y4eOHOro MarepHuana;

- JIOTyIIEHBI ONIMOKK B OINPEICIICHUH MMOHIATHH, TPH UCIIOIB30BaHUH TEp-
MUHOJIOTHH;

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

- TpeboBaHus K 0hopMIIeHHIO PaOOTHI HE COOJTIONCHBDI.

O11eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsl U OLEHOYHBbIE CPEACTBA 1JIS1 MPOBEAEeHHUS MPOMEKYTOUYHON aTTecTAllNN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM MIIaHOM

4.2.2. IKk3amMmeH

DK3aMeH sBiseTcs (OPMOM OIEHKH KayecTBa OCBOCHHS OOyJaroluMcsi OCHOBHOUM mpodeccro-
HAJIbHOWM 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesaM JTUCHUILIHHEL. [To pesynbraTam sx3ameHa oOyuya-
FOILIEMYCSI BBICTABIISIETCS] OLIEHKA «OTIUYHO», «XOPOILIO», «yJA0BJIETBOPUTEIBHO» WA «HEYAOBIETBOPHU-
TEIBHO».

DK3aMeH 0 AMCLMIIIIMHE IPOBOJUTCS B COOTBETCTBUH C PACIMCAHUEM IIPOMEKYTOYHON aTTecTa-
LIMU, B KOTOPOM YKa3bIBAE€TCS BpPEMs €r0 MPOBEJIEHUS, HOMEP ayAUTOPHH, MECTO MTPOBEICHUSI KOHCYIIb-
TalK. YTBEPXKIECHHOE paclHcaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha o(uuu-
aJIBLHOM CaiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMA IJIsi TPOMEKYTOYHOM aTTeCTallMK 00YyJaronuxcs yCTaHABIMBaeTCs: pabdo-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiIo, JekTopaMu. C pa3pemieHus 3aBeayomero kadeapoii Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH IMpemnojiaBareib Kadeapbl, MPUBICUECHHBIA IS MOMOLIM B MpUeMe
9K3aMeHa. B ciaywyae OTCyTCTBHS BENYyILLEro IpernojaBaTelis dK3aMEeH NMPUHUMAETCS MPENOoJaBaTENIEM,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoil.

[IpucyrcTBUEe Ha ’K3aMeHe IpenojaBareseil ¢ Apyrux kadeap 0e3 cCOOTBETCTBYIOIIETO pacrio-
pSKEHHsI peKTOpa, MPOpPEeKTopa Mo y4eOHOM M BOCIUTATENbHON padoTe, TUPEKTOpa UHCTUTYTA HE J0-
IIyCKaeTCs.

Jlns npoBeeHus 3K3aMeHa BeIyLIUi MpernojaBaTellb HaKaHyHe MOJIydaeT B IUPEKTOpaTe 3a4yeT-
HO-3K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAILAETCs B JUPEKTOPAT MOCIE OKOHYAHUSI MEPONPUs-
THA B JICHb IPOBE/ICHUS 3a4eTa UM YTPOM CJIEIYIOIIETO JTHSI.

Bo Bpems sx3aMeHa 00ydaromumecss MOTYT MOJIb30BAThCS C pa3pelieHus BEIyLIEro npernoana-
TeJs CIPaBOYHOW M HOPMATHUBHOM JIUTEPATYPOM, IPYTUMHU MOCOOUSIMU U TEXHUUECKUMHU CPEJICTBAMHU.

DK3aMeHbI IPOBOASATCA MO OMJIeTaM B YCTHOM MIIM NMHCbMEHHOM BHjE, THOO B BUJE TECTHPOBA-
HUS. DK3aMEHAIlMOHHBIE OUJIEThI COCTABISAIOTCA MO YCTaHOBIIEHHOH (hopMe B COOTBETCTBHM C yTBEp-
KIEHHBIMU Kadenpol SK3aMEHALMOHHBIMH BOIPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXeronHo. B bunere cogepx’uTCs 2 TEOPETUUECKUX BOMPOCA U 3aj1aya.
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DK3aMeHaTOpy MPEAOCTaBISAETCA MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIETa, a TaK)Ke MOMHMO TEO-
PETUYECKUX BOIIPOCOB JaBaTh JUIsl PEIEHU 3a1a41 U IPUMEPBI, HE BBIXOIAIINE 32 PAMKH MPOUJEHHOTO
MaTepuasa 1o u3y4aeMoil IUCHUILUIMHE.

3HaHMS, YMEHHUS M HaBBIKM OOYYalOIIMXCS OMPEAENSIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIBHO» M BBICTABISIOTCS B 3aU€THO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTh 00y4YaroIlerocs B IeHb 9K3aMeHa.

[Tpu nmpoBeeHUH YCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJDKHO HAXOAUTHCS Oosee 6 o0ydarommx-
Cs Ha OJHOTO IPENoIaBaTes.

[Ipu mpoBeZeHNH YCTHOTO 3K3aMeHa 00ydaroluiics BHIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B CIIy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpemst sx3aMeHa o0yuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JMCUUIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOil, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpECTBAMM.

Bpems moaroToBkM OTBeTa MpU clladye K3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBIISTh HE MEHEe
40 MuHYT (10 XKETaHUI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIONINM 3aTPyIHEHUS MPHU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
Ousery, UMeeT MpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM IMIPOJIEHUEM BPEMEHU Ha MOJTO0-
TOBKY. [Ipy OKOHUYaTeNbHOM OLIEHMBAHWU OTBETA OLIEHKA CHUYKAETCs Ha OJuH Oai. Belgaua Tperbero
Ounera He pa3peuiaercs.

Ecnu oOyuaromuiics sBUiicsS Ha 3K3aMEH, U, B3SB OUJIET, OTKa3ajcsl OT MPOXOXKIACHUS aTTeCTallul
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYAOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHWE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOMHCHBIX MaTe€pHaioB, MOOUIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB M JPYTUX BHJIOB JTUYHOM KOMMYHHUKAIIMOHHON M KOMITBIOTEPHONW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX HCIBITAHUN 3ampelnieHo. B ciyyae HapyiieHusi 3Toro TpeboBaHHUs MpPENoAaBaTeib
00s13aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIBHO.

BricTaBieHne OLEHOK, OJyYEHHBIX IIPHU MOJIBEIECHUU PE3YJIbTATOB IPOMEKYTOUHOM aTTeCTallny,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJJOMOCTh NMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHM S 3aIIUCEN O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTallMi B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

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

Jlnist 00Oyuaromumxcsi, KOTOpble HEe CMOTJIM C/1aTh HK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIMBAET MEPHUOJ JUKBUIALMHU 3aJ0DKEHHOCTH. B 3TOT mepuon mpenojaBaTenv, NTPUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korjga oHu OyayT MpUHUMATH 3a10JKeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

OOyuaronimMces, MOKa3aBIIMM OTIUYHBIC U XOPOLINE 3HAHUS B TEYCHHUE CEMECTPA B XOJI€ MOCTO-
STHHOTO TEKYILErOo KOHTPOJISl YCIIEBA€MOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAS OILEHKa J0-
CpOuHO, T.e. 0e3 caauu sk3ameHa. OIeHKa BBICTABISECTCA B 9K3aMEHAIMOHHBIA JIUCT WIM B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WMHBanuapl U guna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMM 3JJ0POBbSI MOTYT C/aBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TEPUOJ B CPOKU, YCTAHOBIIEHHBIE UHANBUAYAIbHBIM YU€OHBIM IJIaHOM. MHBaNuIbl U
JMIa C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbs, UMEIOLIUE HAPYIIEHUsI ONIOPHO-ABUTATEIbHOTO all-
rnaparta, JOMNYCKAalOTCAd Ha AaTTECTALlMOHHBIE HCHOBITAHUS B  CONPOBOXKJICHHM  ACCHUCTEHTOB-
COIIPOBOXAAIOILHUX.

[Tpouenypa npoBeaeHUs] TPOMEKYTOUHOM aTTecTalluu JIsl 0COOBIX cilydaeB u3ioxeHa B «llo-
JOKEHUH O TEKYIIEM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEXKYTOUHOH aTTeCTalMM OO0YYaromuxcs I10
OIIOII GakanaBpuara, crienuanurera U Maructparypsl» ®I'BOY BO 0xH0-Ypansckuit [AY (FOVp-
I'AVY-I1-05-97/04-22 ot 30.08.2022 r.).
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OneHouHbIE CpesicTBA

Kox u HaumenoBanue

Ne SK3aMeH WHJIUKATOpa KoMIIe-
TEHLIUU
1. [Tepuonnueckuit 3axkon .M. MenneneeBa. CoBpemennas dopmynu- | U-1onk-1 Mcnonb3yer
pPOBKa 3aKOHA. 3HAUEHUE TMEPUOJUYECKOrO 3aKOHA JJIsi XUMUHU. OCHOBHBIE 3aKOHBI
2. [ToHsiTHE XMMHUUYECKON TEPMOAUMHAMUKU. TE€PMOIUHAMUYECKUE CUCTE- | €CTECTBEHHOHAYYHbBIX
MBI. JUCHUIUIUH ISl pelie-
3. Tennosie 3¢ PeKThI peakiuii. DHTAIBINA CUCTEMBI. 3aKkoH ['ecca HHUS  CTAHIAPTHBIX 3a-
4. CpoGomuas >Heprus ['m66ca kak QpyHKIUS coCTOsHMS BemecTsa. AG, | AT B 00macTH Mpous-
KaK IPUYUHA IPOTEKAHUs CaMOITPOU3BOIILHOM peakIuii. BOJICTBA, TepepaboTKy
5. CoBpeMeHHasi MOJENIb COCTOSIHMSI 2JIGKTpOHAa B aTtoMe. Kanrtoppie | 1 XPAHCHHA  CCILCKO-
— XO3UCTBEHHOW  MpO-
6. [TpuHIMITBI 3aMOTHEHHSI AJIEKTPOHHBIXOPOUTANIEH aTOMa B OCHOBHOM AYKHHH € TPHMCHCHH-
coctosinuu: npuHiun Ilaynu, npasuwino Xyuaa, npasuino KineukoBcko- €M HMHQOPMALHOHHO-
r0. DIIeKTPOHHBIE €eMKOCTH OpOHTasIel, ypOBHEH U OypOBHEH. KOMMYHHKALHOHHBIX
7. Tumpl XUMHYECKHX CBS3€H: KOBAJIEHTHAs, WOHHAS, METaJUIMYECKasd, TEXHOMOTHH
BoJopoAHas. VX xapakTepucTuka v CBOMCTBa VI Tome sTTpoBosT
8. OrnpenenieHne MOHATHS «KOMIUIEKCHBIE cOeMHEHUs». OCHOBHBIE TO-
HATHUSL KOOPAVMHALMOHHOW TeopuH. BakHeulne TUMbl KOMILIEKCHBIX OKCTICPHMCHTAILHbIC
S HUcclenoBannsa B o0uia-
= CTH TPOU3BOJCTBA U
9. OnektponuTtsl. CBOWCTBA paCTBOPOB 3JIEKTPOIUTOB.
nepepaboTKH  CEIIbCKO-
10. I'maponus coneit. Tunel rugponusa. XO3SHCTBEHHOH  I1IpO-
11. [Tonsitue o ckopocTh XUMHUYECKOW peakiuu. OCHOBHBIC (PaKTOPHI, IYKIHH
BIIMAIOIINE HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KUHETUKH.
12. 3aBHCUMOCTh CKOPOCTH XHMHYECKOW pEaKUHu OT TeMIepaTyphl.
[IpencraBnenne 00 SHEPTUU AKTHBAIMH, YHEPTETUYECKOM Oapbepe U
MIEPEXOJHOM YHEPreTUYECKOM KOMILIIEKCE.
13. Kunernueckass koHuemnuus paBHoBecus. KoHCTaHTa paBHOBECHS.
CwmelieHne paBHOBECUsI TP MU3MEHEHWH KOHLEHTpalUH, TEMIIepaTy-
pbl 1 nasieHus. [Ipunnun Jle-Ilarense.
14. OO6mras xapakTepucTuka 31emMeHToB rpynmbl [A. Bogopoa (u30To1IH!,
noJiydeHue, GU3NIECKue ¥ XUMUIECKIE CBOHCTBA).
15. Bopna, reomerpust u cCBOWCTBA €€ MOJIEKYJIbl. XUMUYECKUE CBOWCTBA
BoJIbl. Bona kak pactBoputens. Boga B cenbCKOM X035MCTBE
16. XHUMHUYECKHE CBOMCTBA IIETOYHBIX MeTaIOB. Kannii Kak djIeMEHT Mu-
TaHus pacteHuil. KanuiiHeie ynoOpeHus.
17. dusnyecknue ¥ XUMUYECKHE CBOMCTBA KalbIusa U Maraus. Mx Ouoiro-
THYECKOE 3HAYCHUE
18. dusnyecKkue 1 XUMHIECKUE CBOMCTBA DJIEMEHTapHOTO 00pa.
19. Kucnopoansie coenunenust 6opa: okcua, OOpHas KUCIOTa, MOTHKHUC-
JIOTHI OOpa, UX COIHN
20. Pu3nyecKre 1 XUMHYECKHE CBOMCTBA METAJNINYECKOTO ATFOMUHUSL.
21. Okcuapl ¥ TUAPOKCHIBI ATIOMUHMS, Pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTEepHOCTH ATUX COENMHEHUH, pEaKIIMU UX B3aMMHOTO MTPEBPAICHHSI.
22. XWMUA HEOPraHUYECKUX COCIMHEHUN YIJIepoJia: YIJIEKHCIIOro ra3a u
€ro MPOU3BOAHBIX.
23. 3HaueHHe COeAMHEHUN yriepoaa B CelbCKOM Xo3siicTBe. KpyroBopot
YIJIEpO/1a B IPUPOIE. DKOJIOTMYECKUE aCIEKThl XMMUU yIIIepoaa.
24. XuMus coequHeHul kpeMHusa. KpemHeseMm, CUInKaThl U allFOMOCHIIN-
KaTbl KaKk MOYBOOOPa3yIOIINEe MUHEPAJIBI.
25. Oco0eHHOCTH XMMUM TepMaHus, 0JIOBa U CBUHIA. [IpuMeHeHne 3Tux

SJIEMEHTOB U UX COEIUHEHUN. JKOJIOTHUECKasl OMMaCHOCTh COEIUHEHU
CBHHIIA
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26.

X¥UMHSL MOJIEKYJIIPHOTO a30Ta.

27. XHUMUSA aMMHUaKa U €ro MpOru3BOIHbIX.

28. XHUMHS OKCHJIOB a30Ta, a30THOM KMCIIOTHI M €€ COJICH.

29. ®ocdop, amnorponHble MoAU(UKALUY, (PU3MUECKHE U XUMUYECKHE
CBOICTBA MOJICKYJISIpHOTO (hocdopa.

30. Optodochopnas kuciora u ee conu. 3HadeHue hocdopa Kak IeMeH-
ta mutanus. GocdopHsie ynoOpeHus.

31. du3nyeckue W XHMUYECKHE CBOMCTBA KHUCIOpOAA. ODKOJOTMYecKas
POJIb KUCIIOPOJIa M 030HA aTMOCHEPHI.

32. CoenuHeHus cepbl ¢ BOAOPOAOM U Kuciaopogom. CepHast KHUCIOTa,
cynbdarsl.

33. CepHUCTBIN Ta3, CEpHUCTAS KUCIO0TA, CyIbpuTel. CepoBOAOPOI U TIO-
TUCYNb(aHBI.

34, DNEeKTPOHHOE CTPOEHUE aTOMOB TaJJOT€HOB U 3aKOHOMEPHOCTU HU3Me-
HEHHUsI CBOMCTB TrajoreHoB B noarpynne. CoenuHenus Gropa.

35. XJ10poBOAOPOA, coisiHas kucinoTa. CoeMHEeHUs XJIopa ¢ KUCIOPOI0M
U UX CBOWCTBA.

36. Xumus 6JIarOpOJHBIX Ta30B (CTPOSHUE aTOMOB, OCOOCHHOCTH XHMH-
YECKUX U (PU3UYECKUX CBOMCTB).

37. CeMelCTBO KeJe3a U X XMMUYECKHE CBOMCTBA.

38. Xumust Mapraaua (OKCUJIbl, THIPOKCUIBI, KUCIOTBI, COJIN).

39. OcoOEHHOCTH XMMHUHM XPOMa; €ro BaKHEHIHE COeAMHEHUsT (OKCHIIBI,
TUAPOKCHUJIBI, KUCIOTHI, COJIN).

40. XHUMUA MEM U €€ COeAMHEHMI (OKCUIbI, THAPOKCHUIBI, COJIN).

41. [Ipenmer, 3amaun u 3HaueHUe aHanuTHYecKOM xumuu. Kiaccuduka-
1[1Ms1 METOJIOB aHaju3a. TOYHOCTh aHAIMTUYECKUX ONpeesIeHU

42. Teopernyeckre OCHOBBI aHATUTUYECKON XMMUU: 3aKOH JEHCTBYIOLIUX
MacC.T€OpHsl 3JIEKTPOIUTUYECKON TUCCOLHUAIUHU, MPOTOJIUTHYECKAs
TEOpHsl.

43. XHWMUYECKOE PaBHOBECHE B IeTeporeHHbIx cucteMax. [1P, ero mpume-
HEHHE.

44. CniocoObl BBIpaXCHHS! KOHIIGHTpAIMA PAcTBOPOB: TMPOIEHTHAs, MO-
JIsipHAsi, HOpMaJIbHAsl, TUTP, MOJISUTbHASL KOHLICHTPAIUHU.

45. OcHOBBI rpaBUMeTpUueckoro a"aiauza. CyTb MeToAa, IPUMEHEHUE,
ycnoBus npoBeneHus. Ocaxxaaemas v rpaBUMeTpudeckast Gopmel.

46. OcHOBBI TUTpUMETpUUYECKOro aHanu3a. CyTb, MPUMEHEHHE, YCIOBUS
npoBeieHusl. PacTBOpHI B TUTPUMETPUH

47. Knaccudukanus metonoB tutpuMerpun. CyTh KaXKI0H TPYyIIIBI METO-
noB. O61Ke mprueMbl TUTPOBAHUS

48. XapakTepucTKa METOAOB HeWTpanuzauuu. [IpoBeaenue, npumeHe-
HUE U 3HAYCHUE.

49. XapakTeprucTHUKa METOI0B KOMILIEKCOHOMETPHUU.

50. OCHOBBI OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX METONOB aHaimn3a. Kiac-
cu(UKaIMI STUX METOJIOB.

51. XapakTepucTuka nNepMaHraHATOMETPUHU, HOJIOMETPUU U XPOMATOMET-
pun.

52. XapaKkTepUCTUKA METOJIOB OCAXKICHHUS.

3agaun It DK3aMeHa

0 N
Beruncnuts 3nauenne AH3gg n1s nporekaromeii B opranusme peax-

LIUY NTPEBPALLEHUS TITFOKO3bI U CIIENIaTh COOTBETCTBYIOIINE BbIBO/IbI
CeH1206 (k) = 2 CoHsOH (k) + 2CO2 (1)

N/-1omk-1 Ucnons3yer
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX
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TemmepatypHblii kKoddduimeHT peakuuu paBeH 2,5. Kak m3MeHuUTCS
€¢ CKOPOCTh TPU OXJKICHHHM PEAKIIMOHHONH CMECH OT H3MEHCHHS
temrepatypsl ot 50 °C o 30 °C?

Kak namenutcs ckopocth xumuueckoi peakuuu A(r) + 2B(r) = C(1) +
D(r), npu yBennyeHnH KOHLIEHTpauuu Beniecrsa B B 3 paza?

CocTaBHTh AJIEKTPOHHBIC (DOPMYJIBI U MPEACTaBUTh Ipa)UUeCKH pas-
MEIIEHNE AJIEKTPOHOB IO KBAHTOBBIM SUYCHKAM JIJIsi YKA3aHHBIX JJIe-
mentoB Ga u oH S

MetoaoM 3eKTpOHHOTO Oatanca noaoepute KodhGHUIIMEHTHI B CXeMe
OKHCIUTENbHO-BOCCTaHOBUTENBbHON  peakuun  KMnOs+ HBr +
H>SO4 = MnSO4 + HBrO + K>SO4 + H2O

MeTo10M 37IEKTPOHHOTO OanaHca mogoepuTe KOAPPHUIIUEHTHI B CXeME
OKHCIIMTEIbHO-BOCCTAHOBUTENBbHON — peakuu  KMnOs + KNO:2 +
H>SO4 = K2SO4 + MnSO4 + KNOs3 + H,O

PaccuuTaiiTe Maccy BOJBI M pacTBOpa ¢ MacCOBOW NOJeH XJIOpUIa
maruausi 20%, xotopsle MOTPeOyIOTCs Il MPUTOTOBICHHS PacTBOpPa
maccoit 300 r ¢ maccoBoi noneit MgCl, 4%.

K pactBopy comu maccoit 250 1 (maccoBast goas 10%) npuiuiu Boay
oovemoM 150 mut (mmoTHOCTH 1 T/MIT), OMIpeNenuTe MacCOBYIO JIOJIO
COJIM B MOJYYEHHOM PAaCTBOPE.

PaccuuraiiTe KOJIMYECTBO BeEIECTBA T'MAPOKCHIA HATPUsl, KOTOPBII
noTpeOyeTcst 11l MPUTOTOBJICHHsI pacTBopa Maccoit 60 T ¢ MaccoBoit
noaeit menouu 15%.

10.

K pactBopy cepHoit kuciaotsl oobemoMm 250 mut (MaccoBast mosst HoSOq4
12%, nnotaocts 1,08 r/min) npunwiu Boay maccou 120 r. Paccuuraii-
T€ MaCCOBYIO JIOJIFO CEPHON KHCIIOTHI H3yYEHHOM PAacTBOpE

11.

Cxopoctb xumuueckoit peakuuu 2NO(T) + Oz(r) = 2NO2(r) npu KoH-
LEHTPAIUAX  pEarupyrolmnx  BEIIECTB [NO]=0,3monb/1  u
[02]=0,15momb/n cocraBmiaa 1,2-10>monb/n-cex. Haiiti 3HaueHue
KOHCTAHTBI CKOPOCTH PEAKIIHH.

12.

Omnpenenute MOJSPHYIO KOHIEHTPALUIO PACTBOPA, MOJIYYEHHOTO MPU
pacTBopeHHHu cyibdaTta HaTpus Maccoit 42,6r B Boae maccoir 300r,
€CJIM IJIOTHOCTH MTOJIYYEHHOT'0 pacTBopa pasHa 1,12r/mi1.

13.

Beruncnuts 3HaueHue AHS.;B JUISL IPOTEKAIOIIEH B OpraHU3Me peak-

IIH IPEBPAIIEHHS TIIIOKO3BI M C/IENaTh COOTBETCTBYIOIINE BBIBO/IBI
CeH1206 (k) + 6 O2 (1) = 6 H20 (1) + 6CO2 (1)

14.

O6pa3zen; m3BecTHsika Maccor 0,5T 00pabdoTayi COJISTHOM KHCIIOTOM,
IIPY 3TOM BBLAEINIIOCH 75MJ1 yriaekucioro raza. OnpeaenuTe Macco-
BYIO JTOJIFO KapOOHATa KaJIbIMs B JAaHHOM 00pa3lie U3BECTHSKA.

15.

YkazaTth Te€ ®3 HHUX, KOTOpble OO0NamaloT  OKUCIHTEIHHO-
BOCCTAaHOBUTEILHOU NBOMCTBEHHOCTEHIO: NH3, HoSO4, MnOjz, KMnOy,
HNO,, KxMnO4, HNO3, H.S, H>SOs.

16.

Kakue u3 nepedynciieHHbIX BEIIECTB U 3a CUET KAKUX JIEMEHTOB IPO-
SIBISIOT OOBIYHO OKHCIIWTEIBHBIE CBOMCTBA U KAaKWE BOCCTAHOBUTEID-
HbBIE?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHs THIPOJIM3a HUTpaATa
QIIOMUHHUS U alleTaTa HaTpus. YKaXHUTE PEAKIHUI0 Cpellbl B pacTBOpE
COJIH.

18.

HazoButre kommiekcubie coeauHenus: a) [Ni(H20)6]Cla;  0)
K4[Fe(CN)s] ; B) Naz[Zn(OH)s]. Onpenenure cTeneHU OKUCICHUS
KOMILJIEKCO0Opa3oBarenel B COeAMHEHUSIX.

19.

CocTaBUTh JIEKTPOHHBIE (GOPMYIIBI U MPEICTaBUThH IpaduyecKu pas-
MEIIEHUE DJIEKTPOHOB 10 KBAHTOBBIM siY€iKaM I aromaBr v moHa

TUCIUIUIAH JUISL pelie-
HUS CTaHJapTHBIX 3a-
a4 B OOJIACTH TPOM3-
BOJICTBA, TepepabOTKH
U XPaHEHUS CEIbCKO-
XO3SIMICTBEHHOW  TIpoO-
OYKIAA C TPUMEHEHH-
eM  uH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

N-1onk-sIIpoBoaut
AKCIIEPUMEHTAILHBIC
HUCCIIEIOBAaHUA B 00J1a-
CTH MPOU3BOJICTBA U
nepepadoTKU CEeTbCKO-
XO3SIMCTBEHHOM TIPO-

IYKIUHU
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A13+.

20.

MetoaoM 3eKTpoHHOTO Oatanca noaoepute KodhGUIIMEHTHI B CXeMe
OKHUCJINTEIbHO-BOCCTaHOBUTENBbHOM peakuuu: Nal + NalOs + H2SO4
—I + NaxSO4 + H20

21.

K pactBopy maccoit 250r, maccoBast 10J1 COJIM B KOTOPOM COCTaBJISIET
10%, npununu Boxy o0béMoM 150mit. [IpuHSB TIIOTHOCTH BOZBI PaB-
HOM 1r/mi1, onpenenuTe MacCoBYIO JIOJIIO COJIM B MOJYYEHHOM PacTBO-

pe.

22.

Kak noBusieT yMeHbIIICHHE TaBJICHHS HAa PABHOBECHE B PEAKIIHSIX:
a) N2Oa(1) — 2NO2(T)

6) 2NO (1) + O2(r) — 2NO2(1)

B) 3Fe203(x) + CO(T) — 2Fe304(k) + CO2(T)?

23.

Omnpenenute MOJSPHYIO KOHIEHTPALUIO PACTBOPA, MOJIYYEHHOTO MPU
pacTBopeHHH cyibdarta HaTpus Maccoit 42,6 T B Boae maccoit 300 r,
€CJIM IJIOTHOCTH MTOJIYYEHHOT0 pacTBopa pasHa 1,12 r/mi.

24.

0
Paccuntath 3mHauenne Ali;gg peakimm W yCTaHOBHTH B KakoM
HAlpaBJICHUU OHA MOXKET IMPOTEKaTh CaMONPOU3BOJIBHO B CTaHAApPT-
HBIX YCIIOBHSIX

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

25.

0
Paccuutath 3Hauenne Alfssg peakium W yCTaHOBHTH B KakoM
HAIIPABJICHUU OHA MOXKET NPOTEKAThb CaMOIPOM3BOJIBHO B CTaHIApPT-

HBIX YCJIOBHUAX
8 Al(k) + 3 Fe304(k) = 4 ALO;3 (k) + 9Fe(k)

26.

[Tonp3ysick crpaBOYHBIMU JAHHBIMH TIOKa3aTh, YTO B CTaHIAPTHBIX
YCJIOBUSIX PEaKIUsi HEBO3MOXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

[Ikana u KpuTEpUU OLIEHUBAHUS OTBETA 00YYAIOLIETOCS MTPEICTABICHBI B TA0INIIE

HIkana Kpurepumn oneHuBanusi

- 00y4Jaromuncs MOTHO YCBOMII YU€OHBIN MaTepual;

- TIOKa3bIBa€T 3HAHWE OCHOBHBIX IOHSATHH AWCHUILTUHBI, TPAMOTHO
MOJIb3YETCS TEPMUHOJIOTHEH;

- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBbI-
KU CBA3HOTO ONUCAHUs SIBJICHHUM U MPOIIECCOB;

- IEMOHCTpPUPYET YMEHHUE H3JIaraTh MaTepual B ONpeAeIeHHOM Jornye-
CKOU MOCJIEN0BATEILHOCTH,

- TOKa3blBa€T YMEHHME WILTIOCTPUPOBATh TEOPETUYECKHE IOJIOKECHUS
KOHKPETHBIMH ITPUMEpPaMU;

- IEMOHCTpUPYET CPOPMUPOBAHHOCTH U YCTOMUMBOCTh 3HAHUM, YMEHUH
Y HaBBIKOB;

- MOTYT OBITh JOIMYIIEHBI OJlHA—/IB€ HETOYHOCTH IPU OCBELICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 5
(OTIIMYHO)

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

- B YCBOCHHMH y4eOHOT0 Marepuasa JOMyleHbl IpoOebl, He NCKa3UBIINE
CoIepIKaHue OTBETA;

- B M3JI0’)KEHUU MaTepHalla JONMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Oneunka 4
(xoporo)

(YIOBIIETBOPUTEIHHO)

- 3HaHME OCHOBHOT'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM O0be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEMOJIHO WJIM HENOCIEJ0BATENbHO PACKpPBhITO COAEP)KAaHUE MaTe-
puaina, HO IMoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UIMEJIUCh 3aTPYJHEHHs WIN JOMYIIEHbl OIIMOKH B ONPEACICHUH MOHSI-

Onenka 3
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TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
WCITPABJIEHHBIE I10CIIE HABOASIIMX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHHUH WU
HABBIKOB, 00y4JaloImuics HE MOKET IPUMEHUTh TEOPHUIO B HOBOM cUTya-
1017058

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- Mpo0eITbl B 3HAHHUSIX OCHOBHOTO MTPOTPAMMHOTO MaTepuaa, MPUHITUIIH-
aJIbHBIE OLTMOKH IIPU OTBETE HA BOIIPOCHI;

- 0OHapy)XeHO HE3HAHWE WM HEMOHWMaHWe OoJybIlleld WM Haumbolee
BaXHOW YacTH yueOHOTO MaTepuarna;

- JIOMYIIEHBI OIIMOKU B OINPENEICHUU TOHSATHH, TPH HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpOoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOIIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHOUH, OTCYTCTBYIKOT COOTBCTCTBYIOIIHC
3HaHWS, YMEHUS 1 HABBIKH.

4.2.3. KypcoBasi pa6ora / KypcoBoii mpoeKT

KypcoBas pabota / KypcoBOI MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBaHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







