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

1.1 leap u 3agaun AUCHUILIHHBI

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

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

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

1.2. KomneTeHIIMU U MHAUKATOPBI UX JOCTHKEHU I

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

Kon u HaumeHnoBaHue dopmupyembie 3YH
WHANKATOPA TOCTHKE- 3HAHHUS yYMEHUS HaBBIKU
HUSl KOMIETEHIIUH
N-1onk-1 Ucnmonwsyet | OOydarommiicss pomked | O0yuaromumiics: gomkeH | O0ydarommiics IIOJI-
OCHOBHBbBIC 3aKOHBI | 3HATh: CBs3b MCKAY | YMCTh: CaMOCTOATCIIb- | ’)KCH BJIAACTDH COBpC-
€CTECTBEHHOHAYYHBIX CTPOCHHEM BEIIECTB U | HO paboTaTh C YU4COHOU | MEHHOM  XHUMHYECKOM

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

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

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

MEHEHHeM  HH}pOopMa-
IIIOHHO-
KOMMYHHUKAIIMOHHBIX

texnonoruii (b1.0.38 —
V.1)

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

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




gaca).

3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

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

III/ICHI/IHJ'II/IHa HU3Yy4acTCs:

—3a04Has popma oOydeHus Ha 1 Kypce.

3.1. Pacnpenesienue o0beMa JMCUMILIMHBI IO BHAAM YUeOHO padoThl

Bun yuebnoi paboThl

KomnuectBo yacos

3a04Hast popma o0ydeHHs

KonrakTHasi pa6ora (Bcero),

B TOM 4HCJIe MPAKTHYeCKas MOJIT0TOBKA =
Jlextmm (JI) 8
JlaGopatopusble 3ansartus (JI3) 8
[Ipaktnueckue 3ansarus (113) -
CamocrositesbHast padora cryaeHToB (CP) 155
KoutpoJsb 9
HToro: 180
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
3aounas popma oOyueHust
B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne HaunmenoBanue pa3nenoB u Tem Beero bota é
TEMBI 9acoB CP z
J | JI3 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. OOmiast xuMus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXMOMETPUHI 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPreTUKA XUMHUYECKUX PEAKIIUN 16 1 1 - 14 | x
1.3. | PactBopnI 15 - 1 - 14 | x
CrpoeHnue aToMa, nepuoanyeckuii 3akon /1. 1. X
1.4. 16 2 - - 14
MenpeneeBa 1 XuMu4eckasi CBsI3b
1.5. | OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 16 1 - 14 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 15 - - 14 | x
Paznen 2. Xumus snemeHToB
2.1. | XuMus s-3J1EMEHTOB 14 1 1 - 12 | x
2.2. | XuMHus p-2JEMEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-nieMeHToB 12 - - - 12 | x
Pa3nen 3. Xumus aHamuTu4eckast
Beenenune. Knaccudukarms MeTonoB aHanmsa u
3.1. | TpeboBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yIbTaTOB aHAIH3a
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CymHocTh rpaBUMETPUYECKOT0 aHaIU3a 12 - - - 12 | x
KonTposb 9 X X X X 9
HToro 180 8 8 - 1551 9

4. CTpyKTypa M coiepKaHue JUCUMILIMHBI, BKIKYAaK0IIee NPAKTHYECKYI0 TOAT0TOBKY

[IpakTrueckas MOATOTOBKA MPHU pean3alliid Y4eOHBIX MPEIMETOB, KYPCOB, AUCIUIUIMH (MOTY-
Jieil) OpraHu3yeTcsl MyTeM MPOBEACHUS MPAKTUYECKHUX 3aHSATHH, MPAKTUKYMOB, JIA0OPATOPHBIX padoT U
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WHBIX AQHAJIOTMYHBIX BUAOB Y4E€OHOW NEATEIBHOCTH, MPEAyCMATPUBAIONINX Yy4acThe OOydaromuXxcs B
BBITIOJTHEHUH OTJENbHBIX DJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyaymiell mpodeccuoHambHON AesTeIbHO-
CTBIO.

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE MpPEIyCMaTpUBAIOT Nepenauy yueOHoW uHpopMaruu o0ydaromuMmcs, HeoOX0IuMON Ui TOo-
CJIETYIOILIETO BHIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyayiel npodeccnoHalbHOMN 1eATeIbHOCTHIO.

PexoMeHnayeMblii 00beM MPAKTUYECKON MOATOTOBKH (B MPOILIEHTaX OT KOJIWYECTBA YacOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOMINX:

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

Pasznea 1. O0mas xumus

IloHsiTHS M 3aKOHBI CTEXMOMETPHH.

Moutb, mocTOsIHHas: ABOTaApo, MOJISIPHAS Macca, XUMHUYECKUN YKBUBAICHT, ()aKTOP SKBHUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHbI 3KBUBAJIEHTOB, COXPAHEHUSI MACChl, IOCTOSTHCTBA COCTaBa, 3aKOHBI T'a30-
BOT'O COCTOSTHHS BEIISCTBA.

CKOpoCTh U 3HEpreTuka XuMudeckon peakiuu CpeaHsisi U UICTUHHAs CKOPOCTh XUMUYECKON peak-
1uu; (PaKTOPHI, BIUSIONIME HA CKOPOCTh PEAKIINN; XUMHYECKasl peaKIus KaK MOCIeI0BaTeIbHOCTD dJie-
MEHTApHBIX CTAUN; 3aKOH JEUCTBYIOIIMX MAcC IS JIEMEHTAPHON CTaui XUMHUYECKON peaKIuu, KOH-
CTaHTa CKOPOCTH PEAKIMU; 3aBUCUMOCTbh CKOPOCTH XMMHYECKON pEaKIMu OT TeMIepaTyphl, MpaBUIIO
Bant-T'odda, sHeprust aktuBaimu, sHepreTudeckuii 6apbep, akTHBUPOBAHHBIN KOMILUIEKC, KaTaius, Ka-
Tanu3aTtop, (PepMEeHT; 3HaUYeHNE YUEHHUSI O CKOPOCTH XMMHUYECKON PEaKIi B XUMHUH, OMOJIOTHH U CEJlb-
CKOM XO3SIMCTBE; 3aKOH JEHUCTBYIOLIUX Macc Uil XMMUYECKOro pasHoBecus, npunuun Jlelllarense,
pOJIb XUMUYECKUX PABHOBECU B MPUPOJE; TEPMOJIMHAMUYECKUE CUCTEMBI: OTKPBITHIC, 3aKPBITHIE, U30-
JTUPOBaHHBIC, TOMOTCHHBIE U T€TEPOTCHHBIC; BHYTPEHHSS SHEPTHUS, SHTAIBIH, TEIIOBOU dPPeKT Xu-
MHYECKOM peakiivu, 3aKoH ['ecca, SHTpONHUsS Kak Mepa BEPOSITHOCTU COCTOSIHUSI CHUCTEMBI, U3MEHEHUE
sHepruu ['nb06ca Kak KpUTEpHii BO3MOKHOCTU CAMOITPOU3BOJIBLHOTO MMPOTEKAHUS PEAKITUH.

PacTBOpbI

MomnsipHasi KOHIIEHTpaLKsl, MOJISIpHAsE KOHILIEHTpallMs SKBUBAJIEHTa, MaccoBas 0Jisi, TUTP, TEPMO-
JTUHAMWYECKHE TIPUYMHBI 00pa30BaHMs PACTBOPOB; (PU3MUECKHE M XUMHUYECKHUE CHUJIIBI, 00YyCIIaBINBarO-
e 00pa3oBaHUE PACTBOPOB; OTIUYHE CHIBHBIX JJIEKTPOIUTOB OT CIA0BIX; TUITBI CHIIBHBIX 3JCKTPOJIH-
TOB; THIpATaIlUsl HOHOB, KOHCTAHTHI U CTETICHU JUCCOIMAIIUHU CIA0BIX AJIEKTPOJIUTOB; BO/Ia KaK CIa0bIit
ANEKTPOJIUT, BOAOPOTHBIA M THUIPOKCUIBHBIN MTOKA3aTeu PACTBOPOB, CIIOCOOBI U3MEPEHHS BOJAOPOIHO-
ro MokazaTes; TUAPOIU3 COJEH, TUIIBI THAPOJIN3a, KOHCTAHTBlI U CTENEHH TUPOJIN3a COJICH; 3HAaUCHUE
PacCTBOPOB CUIIBLHBIX U CIIA0BIX SJICKTPOIUTOB B XUMUU, OMOJIOTHH U TCOXUMHH.

Crpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa u XuMHU4eCKas CBSA3b.

OCHOBHBIE PUHIUTIBEI KBAHTOBOW TEOPUHU CTPOCHHS BEIIECTBA; KBAHTOBBIC YMCIA: TJIABHOE, OpOU-
TaJIbHOE, MAarHUTHOE M CIIMHOBOE; YHEPIE€TUUYECKUE YPOBHU U MOJYPOBHU aTOMa; MPUHIIMIIBI 3aM0JIHE-
HUS DJIEKTPOHHBIX OpOUTaNeil aTOMa B OCHOBHOM COCTOSIHMH: TipuHIHUI [laymu, mpaBuno XyH[a; 31ek-
TPOHHBIE EMKOCTH OpOMTAJICH, TTOMYPOBHEH U ypOBHEH aTOMa; CIIOCOOBI 3aMMCH JIEKTPOHHBIX (HOPMYIT
aToMa; COBpeMeHHas (hOpMYJIHUPOBKA MEPUOJAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJAUUYECKON CHCTEMBI,
npaBuiio KieuykoBCKOro; MepuoguyHOCTh U3MEHEHUS CBOMCTB aTOMOB 3JIEMEHTOB: YHEPTUU MOHU3AIUH,
CPOJICTBA K AJIEKTPOHY, SJIEKTPOOTPULIATEILHOCTH, IEPUOIUUECKUI XapaKkTep U3MEHEHHUsI CBOMCTB 3Jie-
MEHTOB; CBS3b PACIPOCTPAHEHHOCTH XMUMHYECKHX AJIEMEHTOB C UX MOJIOKEHUEM B MEPUOIUYECKON CHU-
CTEME, MaKpO- U MUKPO3JIEMEHTHI; TUIbl XUMUYECKOMN CBSI3HU; XapAKTEPUCTUKHU CBS3EH: 2JIEKTPUUECKUE
JUTIOJIbHBIE MOMEHTHI, d(PPEKTHUBHBIC 3apsiabl aTOMOB, CTETICHh MOHHOCTH, HAINPaBICHHOCTh M HACHI-
LUIEHHOCTh, SHEPTUs U JJIMHA CBS3U.

OKHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUM.

CreneHb OKUCIECHUS], OKUCIUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHSI OKUCIUTEIbHOBOC-
CTAHOBUTEIBHBIX PEAKIMH; OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE MOTEHIMANbBI, ypaBHeHHEe HepHcra;
onpeJieJieHue HampaBieHUs MPOTEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIUIBIO
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUN B
MIPUPOLE.

KoMniekcHbIe coeTMHEHN.



CrtpoeHre KOOPAMHALMOHHOM CcQepbl KOMIUIEKCHBIX COEIMHEHHN: KOMIUIEKCOOOpa30BaTelb, JIH-
raH/ibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPAUHAIIMOHHOE YHCIIO0, TEOMETPUs KOOPAHHALIM-
OHHOH cdepbl; BHENTHeCEepHbIE HMOHBI; KOMIUIEKCH C XeIaToO0Opa3yIOMIMMH M MaKPOIUKINIECKUMHI
JUTaHJaMU; YCTOMYNBOCTh KOMIUIEKCHBIX COEMHEHUN B pacTBOpax, KOHCTAHTa YCTOHYMBOCTH M KOH-
CTaHTa HECTOMKOCTH; (PaKTOPBI, BIUAIOUINE HA YCTOMYUBOCTh KOMILJICKCHBIX COSIMHEHHUH B PacTBOpax:
TeMIlepaTypa, XeJaTHbIH M  MaKpOUMKIMYECKUH dPQeKkThl, 3apsi  LEHTPaJbHOTO  HOHa-
KOMILIEKCO0Opa3oBartesi, TCOPHsl KOOPAMHALMOHHOW XMMHUYECKON CBSI3U, 3HAUE€HHE KOMIUIEKCHBIX CO-
€IUHEHUN B KIIETKE.

Pasznesa 2. XumMus 3J1€eMEeHTOB.

XuMus S-3JIeMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHapHbIE COEAMHEHUS BOJOPOJA C 3JIEKTPOOTPUIIATEIHLHBIMHU AJIEMEHTaMH, UX TOBEACHUE B BOJHBIX
pacTBopax, TUAPHUJIbI LIETOYHBIX M LIEJIOYHO-3EMENbHBIX METAIOB, OOLIMe CBOICTBA 31€MEHTOB [A-
MOJTPYIIBI; IIETOYHbIE METaUIbl KaKk BOCCTAHOBUTENHM, OOpa3oBaHWE OMHAPHBIX COCAMHEHUN U HX
CBOMCTBA, KaTHOHBI IIETOYHBIX META/NIOB KaK BakKHeWIas XuMu4eckas (opma HUX CYIIECTBOBaHUS B
MIPUPO/JIE, CBOMCTBA ATUX KATUOHOB, HATPHUM U KaJIMi KaK KOMIIOHEHTHI TOYBbI U MIOYBEHHBIX PaCTBOPOB,
KaJIui Kak 3JIEMEHT MUTaHUs pacTeHUM, KajauiiHble y1oOpeHusi, KpyroBOpOThl HATPUS U KaJIUs B IPUPO-
ne; obmue cpoiictBa IIA-moarpynmsl; aMpOTepHOCTh OEpUILTUS, €r0 OKCHIA U TUIAPOKCHIA, TOKCHY-
HOCTb OEpUJIINS M €r0 COSANMHEHMI; (PU3nUecKre U XMMHYECKHEe CBOMCTBA MarHus M Kallblins, UX BOC-
CTaHOBUTEJIHHBIC CBONCTBA, KATHOHBI MarHUS U KaJbIUs KaK BaKHEUIHE (OPMBI CYIIIECTBOBAHUS ITUX
JIEMEHTOB B IIPHPOJIE, CBOMCTBA STUX KATMOHOB; POJib Maruus B xinopodumne, Mg* u Ca** B pepmen-
TaTUBHBIX PEAKIIMIX; MATHUNA U KAIbIMHA KaK MUTATEIbHBIE KOMIIOHEHTHI TIOYB, KX MTOHOOOMEHHOE TI0-
BEJICHHUE B MOYBAX, )KECTKOCTh BOJIbI, U3BECTKOBAHUE U N3BECTKOBAHHE MOYB.

XuMus p-2JIeMEHTOB.

OO6mme cBoiicTBa 3neMeHTOB IIIA-MOATpYyNIBI, OTIIMYKE CTPOSHUS aTOMOB OOpa W aJIFOMUHUS OT
CTPOEHUS IPYTUX 3JIEMEHTOB MOATPYIIBI, MPeodiiajaHue KOBAJIEHTHOTO XapaKTepa CBsA3eH B coe/lnHe-
HUSX OOpa M JBOWCTBEHHBIN XapaKTep CBsI3el allfOMUHUS, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA dJie-
MEHTHOTO 00pa, KUCIOPOJCOepKAIUEe COSTUHEHNU O0pa: OKCHUJ, OOpHbIE KUCIOTH U UX COJH; (HU3HU-
YecKHe M XMMHUYECKHE CBOICTBA METAJUIMYECKOTO aTIOMUHUS, BaXKHEHWIINE XUMHUYECKHUE CBOICTBa OU-
HApHBIX COCAMHEHUN AJIOMUHUS;0KCUBI U THIPOKCUABI AIIOMUHUS, pa3HOOOpa3ue MX CTPOCHHS, aM-
(GOTEepHOCTh 3TUX COEOUHEHM, peaklMu UX B3aMMHOTO MpEBpalleHMs]; OOIIMEe CBOWCTBA AJIEMEHTOB
IVA-noarpynmel; XumMusi HEOPraHUYECKHX COCJUHEHUH yriiepoja: ajuIoTPOIHbIe MOAW(DUKALIUKN YTiie-
poJia, OKCUBI yIiiepoJia, YrojibHas KUCJIOTa U €€ COJH; OCOOCHHOCTH XMMHUYECKHX CBOWCTB KPEMHUS;
OKCHJl KPEMHUS, KDEMHHUEBBIE KUCIOTHI U MX COJIM; KPEMHE3EM, CHIIMKATHI, aJJlOMOCHJIMKATHI KaK I10Y-
BOOOpa3ymollie MaTepralibl, UX 3Ha4€HUE [Tl TUIOAOPOIUS M0YB; OCOOCHHOCTH XMMHH T€pMaHMUsl, 0JI0-
Ba U CBUHIIA, YKOJIOTUYECKAsi OTIACHOCTh CBUHIIA; OOIIME CBOMCTBA 3JIEMEHTOB V A-IIOATPYIIIBL; OKCHIBI
a30Ta, a30THAsA, a30THUCTAasl U @30THOBATUCTAsl KUCIOTHI U UX COJIM; OCOOEHHOCTH a30Ta Kak OMOr€HHOTO
3JIEMEHTA, 3HaYCHHE a30Ta KaK 3JeMEHTa MUTAaHUs, KPYrOBOPOT a30Ta B MPHUPOJIE, a30THBIE y00peHus,
AKOJIOTUYECKHE acCTIEKThI X MTpUMEHeHus, okcuabl pochopa; oprodochopHas kuciaora u e€ conu,; 3Ha-
yeHue (ocdopa Kak deMeHTa MUTaHUsA, KPyroBopoT ¢ocdopa B mpupoze, GocopHbie ynodpeHus u
AKOJIOTUYECKHUE ACTIeKThI UX HCIIOIB30BaHUsI; OOIIME CBOMCTBA 3eMEHTOB VIA-MOATPYNIIBI, MOJIECKY-
JSPHBIN KUCJIOPOJ KaK OKHCIUTEND; 030H; TEPMOJUHAMHUYECKAs] YCTONYMBOCTh U PAaCIpOCTPaHEHHOCTh
COEIMHEHUI KUCIOPOAa; OKCU/IbI, KUCIOPOICOIEPKaIe KUCIOThI, OCHOBAHUS, COIM KUCIOPOACOAEp-
KAIX KUCIIOT KaK BaKHEHIINE KJIACChl HEOPTaHMUECKUX COSIMHEHHI; 0COOCHHOCTH XUMUYECKHUX CBSI-
3ei cephl; OKCUJIBI CEepbl; CepHasi KUCIIOTa U €€ COJIM; CEpPHUCTAsi KUCII0Ta U €€ COJIU; CEPOBOIOPO U TO-
mucynbdanel, Cynb(QUIBI U MONUCYILPHUIBI; cepa KaKk OMOTEHHBIN 3JIEMEHT; IPUMEHEHUE Cylb(}haToB U
IPYTUX COETUHEHUI Cepbl B CEIbCKOM XO035HCTBE, IKOJIOTHYEeCKasi OMIACHOCTh CEPHUCTOTO rasa; CeJeHo-
Bas KHUCJIOTAa U €€ COJIM; pOJIb CEJIEHA B MUTAHUU YEIOBEKA U KOPMIIEHUH CEJIbCKOXO3SMCTBEHHBIX JKU-
BOTHBIX; 001IMe cBOMCTBA AneMeHTOB VIIA-ToArpynmsl; CTENEHN OKUCIEHUS TAIOTCHOB B COSAMHEHU-
X, OCOOCHHOCTH CBfA3€H, TepMOJUHAMUKA U CTpOCHHE coequHeHuil ¢ropa, propoBogopos, Gproposo-
JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/I, XJIOPOBOJOPOIHASL KHCIOTA U €€ COJIU, COETMHEHUS C TI0-
JIOKUTENNBbHBIMU CTEMEHSIMHM OKHMCIEHUS XJIOpa, UX XMMHUYECKHE CBOWMCTBA; NPUMEHEHHE COEAMHEHMN
XJIOpa B CEJIbCKOM XO3siiicTBe; (TOp KaK >KU3HEHHO HEOOXOMUMBIM 3JEMEHT M Kak JJEMEHT-
3arps3HUATENb OKPYKAIOIIEH Cpebl; HCIIOJIb30BaHUE COSTMHEHUI OpoMa 1 iHo/1a B MEHUIIMHE.



Xumus d-3j1eMeHTOB.

OO6mme cBoMCTBa U OCOOEHHOCTH MEPEXOIHBIX METAIOB; COSAMHEHUS XpOMa B CTETICHSIX OKHCIIe-
HUs +3 u +6; coequneHus monuoaeHa (VI); coennHeHus Mapraniia B CTENEHIX OKUCIeHUS +2, +4, +6 u
+7; ponb COeTMHEHUH XpoMa, MOJIMOICHA, MapraHIla, JKejie3a, HUKEJsA, MEIM ¥ IIUHKA B )KU3HEIEATEIIb-
HOCTH YEJIOBEKAa M >KMBOTHBIX; COCIUHCHHUS JKEJIe3a B CTCIICHAX OKHCICHHS +2 M +3, COCAUHCHUS KO-
0anbTa B CTCIIEHAX OKHCICHHS +2 U +3; COCAUHEHHS HUKEIA B CTENECHH OKUCICHUS +2; COeTUHEHUS
MEIU B CTETCHIX OKUCIEHUS +1 U +2; COeNUHEHUs IMHKA, KaJMHUS U PTYTH; POJIb COCIUHEHUN XpoMa,
MOHOIeHa, MapraHIila, XKeje3a, HUKeJsl, MW U IUHKA B JKU3HEACATEIHHOCTH YEIOBEKa M )KHBOTHBIX;
TOKCHYHOCTh COCTMHCHUH KaaMUs U PTYTH.

Pasznea 3. Xumusa anajJauTn4deckas.

TeopeTnyeckue 0CHOBbI AHAJIUTHYECKON XUMMH.

[IpenMeT aHAIUTUYECKOW XUMHH; POJIb aHATUTUYCCKOM XUMUU B )KH3HHU OOINECTBA, B TIOYBOBEJIC-
HUH, arpOXUMHH U 3Kosiorun. Kinaccudukaius MeTo10B aHaim3a; TpeOOBaHUS K METOJIaM aHAJIM3a; 13-
MepUTEIbHAas MOCYy/1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIIMU Pa3BUTHS aHATUTUYECKON XUMUU. OCHOB-
HBIE THUIIBI PEAKIUN, HCIOIb3YEMbIX B AHAJTUTHYECKOM XHMHHU: KHCIOTHO-OCHOBHBIC, OKHCIICHUS-
BOCCTAHOBJICHHS, KOMIUIEKCOOOpA30BaHUS; IMPOILECCHl OCAXIACHUS-PACTBOPEHUS. MeETpoornueckue
OCHOBBI XMMHUYECKOTO aHAIM3a: aHAJUTHYCCKUU CUTHAJI W TIOMEXH, KJacCH(HKAIUs IMOTPEIrHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBUJIBHOCTh U MPELU3UOHHOCTH) METOJOB U PE3YyIbTAaTOB aHAJIN3a, IOKA3aTEeIn
MPaBUIILHOCTH M MPEIU3UOHHOCTH, JOBEPUTEIbHBIN MHTEPBAN, CITIOCOOBI TIOBBIIIEHUS MTPABUILHOCTH U
MPEU3UOHHOCTH PE3YJIbTaTOB XUMUYECKOTO aHATIN3A.

TurpuMeTpuyecKuil aHAIU3.

CymHOCTh METOa, MPUTOTOBICHHE PAad0YNX M CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIC CTAHIAPTHI,
OCHOBHBIC MTPUEMbI TUTPUMETPHUUYECKUX OMpeeIeHUN (MpsMoe, 00paTHOE TUTPOBAHUE U 3aMECTUTENb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTU U KOHEUHAs TOY-
Ka TUTPOBAHMS, PACUEThl B TUTPUMETPHUUECCKOM aHaimn3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHE: COBPEMEH-
Has KOHUEMUHUS KUCIOT U OCHOBAHUM, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUUECKOE MPUMEHEHUE
MeToZa KHCIOTHO-OCHOBHOTO THUTpOBaHUs: KOMIIEKCOHOMETPUYECKOE THTPOBAHME: KOMIUICKCOHBI,
KOMILJIEKCOHATHI, IPUPOJIa CKauKa TUTPOBAHUS B KOMIUIEKCOHOMETPUHU, METAJUTMHANKATOPHI, TpaKTUYe-
CKO€ MPUMEHEHNE METO/1a KOMIUIEKCOHOMETPHUH: OnpeiesieHne o0mel KECTKOCTH BObBI, ONpeaeIcHUE
MarHusi ¥ KajblUs TPU COBMECTHOM MPHUCYTCTBUH, OMNPEICICHUE ATIOMUHHUS, ONPEICICHUE MEIU.
OKHCIIUTENTbHO-BOCCTAHOBUTEIPHOEC THUTPOBAHHE: TEOPETHUYECKHE OCHOBBI METOJa, NMPHUPOJa CKayka
TUTPOBAHUSA B OKUCIUTEIHHO-BOCCTAHOBUTEILHOM THUTPOBAHHH, MEPMAaHTaHATOMETPHUS, MOAOMETPHS,
XPOMAaTOMETPHSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE U APYTHE UHIUKATOPHI, HCTIOJIb3yEeMbI€ B KHCIIOT-
HO-OCHOBHOM THUTPOBAHUH, MPAKTHUYECKOE MPUMEHEHHE METOAa OKHCIMTEIbHOBOCCTAHOBUTEIHLHOTO
TUTPOBAHUS: TIEPMAHTAHATOMETPUUYECKOE OTPEACIICHHE Kee3a, HOJOMETPUUECKOE ONpeIeiICHUE MEIH,
XPOMAaTOMETPUUECKOE ONpEIETICHUE JKee3a; TUTPOBAHUE 110 METOIy OCAXKJICHUsI, TPUPOJa CKauKa THUT-
pPOBaHUS B METOJIC OCAKICHUS, apTeHTOMETPHS, CIIOCOOBI YCTAaHOBJICHHS TOYKU SKBUBAJICHTHOCTH B ME-
TOAE OCAXACHUS, MPAKTUUECKOE MPUMEHEHUE TUTPOBAHUS MO METOAY OCAXKJICHHUS: ONPEICICHHUE Tano-
FeHUI-UOHOB.

I'paBuMeTpHYecKuil aHAIU3.

CymHocTh MeTOoa, GopMa OCaXKJICHHS M TpaBUMETpUYecKas (opma, MOJTHOTA OCAKIACHUS, PUYH-
HBI 3arps3HEHHS OCAJIKOB, (PHIBTPOBaHWE M TMPOMBIBAHWE OCAJKOB, BBICYIIMBAHHE M MPOKATUBAHUE
OCaJIKOB, pacueThl B TPABUMETPUUYCCKOM aHAIN3€, MPAKTHUYECKOE MPUMEHEHHE METOJla TpaBUMETpUYIC-
CKOT'0 aHaJIM3a: ONMPEJEICHUE BOJIbI, ONPE/IeJICHUE KPEMHUEBOM KUCIIOTHI, ONPEICIICHUE Kelle3a U allio-
MUHHSI, OTIpeiesieHne 0apus u Cyab(haT-uoHOB.

4.2. Conepxanue JeKI M
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CkopocTh U 3HepreTHKa XMMHU4YeCcKHX peakuuid. [lonstue o ckopoctu
XuMHuueckon peakuuu. OCHOBHbIE (PaKTOPBI, BIUSIONIME HA CKOPOCTh pe-
akuu. OCHOBHOM 3aKOH XMMHYECKOW peakiuu JJIsl 3J€MEHTapHOU CTa-
nuu. KoHCTaHTa CKOpOCTH XUMHUYECKOW peakiuu. [JnHaMuyeckuil xapak-
Tep XUMHUUYECKOro paBHOBecud. [Ipu3Haku nuctuHHOro paBHOBecus. Kon-
cranTta paBHoBecus. [Ipunuun Jlelllatense.

Ctpoenune atoma, nepuoanyeckuii 3akon /. U. MenneneBa u Xumu-
YyecKas CBsi3b. ATOMHO-MOJIEKYJIsIpHOE yueHHe. COBPEMEHHOE IPEICTaB-
JIEHUE O CTPOCHMM aToMa C TOYKHU 3PEHMS KBAaHTOBOM Teopuu. [IpuHumn
MHUHUMaJIbHOW 3Hepruu. [TpaBuia KineukoBckoro. [Mpunnun Ilaynu. [pa-
Buno Xynaa. [Ipupoga xumuueckoil cBsizu. CBolCTBa KOBAaJEHTHOM CBA-
3M: JJIMHA U DHEPrus, HAChIIAEMOCTh U HaIllpaBJIE€HHOCTh. MIOHHAs CBs3b,
npupoaa o0pa3oBaHUs U CBOMCTBA. MeTauimueckas CBsi3b, MpUpoJa 00-
pa3oBaHUs U CBOMCTBA. MEXMONEKYISIPHOE B3aMMOAECHCTBUE, BOJIOPOI-
Has CBSI3b.

Ctpoenune atoma, nepuoanyeckuii 3akon /. U. MenneneBa u Xumu-
yeckasi cBfA3b (mpoaoskenue). [lepuoanuecknii 3aK0H U €ro COBPEMEH-
Hast (QopmynupoBka. Ilpupona NEepHOAMYHOCTHUCBONCTB 3JIEMEHTOB.
CtpyKkTypa NepUOANYECKON CUCTEMBI JIEMEHTOB. MI3MeHeHne CTpoeHUs 1
CBOMCTB 2JIEMEHTOB B IIEpUOJIE, B IpyMIe (paanyca aToMa, JHEPIUil HOHU-
3allMu U CPOJCTBA K AIEKTPOHY, AEKTpooTpuLaTenbHOCTH). [loHsTHS Ba-
JIEHTHOCTH U CTEIIEHU OKHUCIIECHUS.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIC peakuuu. CTENeHb OKHUCICHUS.
Oxucnurenu u BoccraHoBuTenu. Crexmomerpuueckue Kod3hduuueHTs
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUA. JDKBUBAJIIEHTHl OKHCIIATENS
U BOCCTaHOBUTENS. POJb OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX pPEaKluil B
MIPUPOJIE U CEITHLCKOM XO35HCTBE.

Xumus s-3jeMeHTOB. CBOCOOpa3ue CTPOEHUsI aToMa BoJopoaa, Gpusnye-
CKMX M XMMHUYECKHX CBOMCTB ATOr0O 3JIEMEHTA. XHMHYECKHE CBOMICTBA
HIEJIOYHBIX METAJJIOB. POJIb KATMOHOB HATpUS W Kajusi B )KUBOM KIIETKE.
Harpuii u kanuii kKak KOMIIOHEHTBI TIOYBBI M TOYBEHHBIX pacTBOpoB. Ka-
JUH KaK AJIEMEHT MUTaHus pactenuii. Kanuitaeie ynoOpeHus.

Xumusi p-3jaemMeHToB. O0mias xapakrepuctuka siaemMeHToB [IIAnmoarpyr-
nbl. Ou3nyeckne u XUMUYECKHEe CBOMCTBA dNieMeHTHOTro 6opa. Kucmopoa-
HBIE COCIMHECHHS Oopa: OKCH, OOpHas KUCJIOTa, MOJUKHUCIOTHI O0pa, uX
cosid. XUMHS MOJIEKYJIIPHOTO a30Ta, aMMHAaKa U €ro IPOU3BOAHBIX; OKCHU-
JIOB, a30THOM KHCJIOTEI U €€ cOoJIcH. 3HaueHue a30Ta KaK dJIeMeHTa IIHTa-
HUS. A30THBIE YHOOpPEHHUS, DKOJIOTHUYECKHE AaCTEKThl MX MPHUMCHEHUS.
Oco0EHHOCTH XUMHUYECKHX CBsI3el cephl. Cepa Kak OMOTEHHBIN 2JIEMEHT.

OcHOBHbBIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajIu3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro a"anuza. CTaHIapTHbIE U CTaHJAPTU3MPOBAHHBIE PACTBOPHI.
Touka KBUBaJCHTHOCTH U KOHEYHAsl TOYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOTO, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO U OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHMSI.

CymHocTh rpaBuMeTpuyeckoro anaamusa. CymHocTs MeToaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCAXIAEMOM M IPaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYcI0BUS KOJIMYECTBEHHOTO OCAXICHHS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOIINE
Ha TOYHOCT.

Hroro

15 %




4.3. Conepxanue J1a00paATOPHBIX 3aHATHI
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1. | KuneTnka XMMHUYECKUX peaKLUi. 1 +
2. | CMelieHne XuMUYEeCKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 1 +
4. | M3yyeHue cCBOMCTB KOMIIEKCHBIX COCIMHEHUM. 1 +
5. | Xumus anemenToB-metayios I u Il rpynn roaBHbIX noArpynm. 1 +
6. | Onements! [II-VII rpynn  rinaBHBIX NOATPYIII. 1 +
7 [TpuroroBneHue U cTaHAAPTU3ALUS PACTBOPA TMAPOKCUAA HATPHS IO CO- ) +

" | IHOM KUCIIOTE METO/I0OM KUCIOTHO-OCHOBHOI'O TUTPOBAHUS
Hroro 8 30 %

4.4. Conep:xaHue NPAKTHYECKUX 3aHATHIA

[IpakTuueckue 3aHATHS HE IPETYyCMOTPEHBI YYEOHBIM TUIaHOM

4.5. ConeprxaHue caMOCTOATEIbLHONH padOTHI CTY/ICHTOB

4.5.1. Buabl caMoCTOsATEILHOI padoThl 00y4aroIMXCs

KomnnuectBo yacoB

Bunapl camocTosTensHON paboThl 00yUYatomuXCs

3aouHas Gpopma

o0y4yeHHs
BrinonHenue KOHTPOJIbHOW PaboTHI 65
IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT 20
CaMocCTOsITENIbHOE U3YUYEHHE OTIENBbHBIX TEM U BOIIPOCOB 50
IToaroroBka K MpOMEXKYTOYHOM aTTECTAUH 20
Hroro: 155

4.5.2. Conep:xkaHue caMOCTOATEIbHON padoThl 00y4aromuXxcst

o/a

HammenoBanme HN3Yy4acMbIX TEM HJIM BOIIPOCOB

KonuuecTBo yacoB ‘
3ao04Has popma
o0yJeHus

IloHATHS M 3aKOHBI CTEXHOMETPHHU. XUMHYECKHIA SKBHBAJICHT, (aKTOp
SKBUBAJICHTHOCTH, MOJISIPHAs Macca SKBUBAJICHTA. 3aKOHBI: COXPAaHEHMS
MacChl ¥ SHEPTUM; KPATHBIX OTHOIICHM; TOCTOSHCTBO COCTaBa; ABOraipo,
POCTHIX OOBEMHBIX OTHOLIEHUII.

13

CKOpoCTh U JHEePreTHKa XUMHUYECKUX peakumii. Katammus u ¢pepMeHTHI.
[IprMeHeHre U 3HaYEHHE YPHEPTETUKH XUMUYECKUX peakiuid. [Iporuno3upo-
BAHUC HAITPABJICHU PCAKIINH.

14

PacTBopsbl. Buasl pactBopoB. [Ipupoma MoEKyIsIpHBIX CUJI B pacTBOpaX.
Onexrponutsl. Kpucramnoruaparsl. IIponssenenue pacrsopumoctu. Bona
Kak ca0bIi JEKTPOIUT. BOIOpOAHBIN M THIPOKCUIIBHBIN TTOKA3aTeNn pac-
TBOpOB. ['maponu3 coneit. Tumbl runponusa. 3HaueHUE pacTBOPOB cIabbIX
JJIEKTPOJIUTOB B XUMUHU, OMOJIOTHH U TEOXUMHUH.

14

Crtpoenne atoma, nepuoanyeckuii 3axkon /.. MenaeneeBa. cBs3b pac-
IIPOCTPAHEHHOCTH XMMUYECKUX AJIEMEHTOB C MX IMOJIOKEHUEM B MEPHOIU-

14

10




YECKOW CHUCTEME, MAaKpO- U MHUKPOAJIEMEHTHl THUIBI THOPUAU3AINHA aTOM-
HBIX OpOUTaIel U TEOMETPHS MOJICKYII.

OKHCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU. DKBUBAICHTHl OKUCIIH-
TeJI1 U BOCCTAaHOBUTENA. POJIb OKMCINTENBHO-BOCCTAHOBUTENBHBIX DPEaK-
LU B IPUPOJIE U CEIBCKOM XO35IUCTBE.

14

KommniexkcHble coeauHeHHsl. [[OHOPHO-aKIIENTOPHOE B3aUMOIECHCTBUE
MOJIEKYJI. POJIb KOMIUIEKCOB B mpupoze U TexHuke. IIpupona xumuaeckou
CBSI3M B KOMILJIEKCAX M CBOMCTBA KOMILUIEKCHBIX COSIUHCHUM.

14

Xumus s-3jeMeHToB. Harpuii m kanuil Kak KOMIIOHEHTBI IIOYBBI U I10Y-
BEHHBIX pacTBOpoB. Kanuii kak 3yemMeHT nuTaHusl pactenuil. Kanuiinbie
ynoOpenusi. KpyroBopoThl HaTpHst ¥ KaJiusi B IpHpoJe. MarHui U KajabIui
B JKMBOU KJeTKe. Marnuil ¥ KaJblLMi KaK MUTaTeIbHbIE KOMIIOHEHTHI [TOYB.
WX noHOOOMEHHOE MOBEICHUE B MTOYBAX.

12

Xumus p-3jieMeHTOB. KpemHe3eMm, CHIMKATBI U aTIOMOCHIJIMKATHI Kak
noyBooOpa3zymoume MUHepaibl. 3HaueHHe (ocdopa Kak dJIEeMEHTa MUTa-
HUs. OcOOEHHOCTH XJIopa Kak OuoreHHoro snemeHTa. dtop kak Ouosoru-
YeCKH HEOOXOIUMBIN AJIEMEHT M KaK 3JEeMEHT — 3arpsi3HUTENb OKPY)Karo-
Ien Cpebl.

12

Xumus d-anementoB. OrnipezelieHre MOHATUN «I€PEXOIHBIE FIEMEHTHI»,
d-snemenTsl, f-3emenThl. Postb coenuHeHnit Xpoma, MOJIHO/IeHa, MapraH-
11a, JKejae3a, HUKeJsd, MEIU U IIMHKA B JKU3HEACATCIbHOCTH YeI0BeKa U JKHU-
BOTHBIX; TOKCUYHOCTh COCUHEHUN KaJAMUSA U PTYTH. TOKCUYHOCTH COEIU-
HEHUU KaJIMMs U PTYTHU.

12

10

OcHOBHbIE TIOHAATHSI METPOJOTMH XMMHYECKOro aHajau3a. ToOYHOCTH
AQHATUTUYCCKUX onpeeeHnid. [Toka3zaTenn MpaBMIIBHOCTH M MPEIIM3UOH-
HOCTH M CIIOCOOBI HX MOBBIIIECHHA. AOCOJNIOTHBIE H OTHOCUTENIbHEIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BIYUCIICHUA.

12

11

Teopust unaukaTopoB. MHTEpBan nepexoaa OKpacku MHAUKATOpa. Beibop
pH wHaukaTopa mJisi yCTAHOBJIECHHS KOHEYHOW TOYKM THUTpOBaHUA. Me-
TAJIOXPOMHBIE MHIUKATOPHI U TpeOOBaHUS K HUM. VHIMKATOpPBI, MpUMe-
HSIEMBIE B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METOAAX: criennuyecKkue u
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE.

12

12

I'paBumerpuyecknii anaiam3. [locienoBarenbHOCTh Onepanuii 1 TPUEMBbI
00paboTKH 0CaIKOB, TPOMBIBAaHHE OCAKOB, BBIOOP MPOMBIBHOM >KUIKOCTH,
bunsTpOBaHUE, BApUAHTHl M TEXHWKA STUX oOlepanuid. BreicymuBanune u
B3BCHIMBAHHE 0CAJKOB. TeXHHKA B3BCIIMBAHHUS.

12

HTroro:

155

1.

2.

5. YueOHO-MeTOANUYeCKOe o0ecnedeHne cCaMoCTOATEIbHON padoThl 00y4a0 M XCS

o IMCHUIIJIMHE

YueOHO-MeToaNM4ecKue pa3pabotku umetorcs B Hayunoit 6ubnmorexe ®I'BOY BO IOxHo-
VYpansckuii 'AY:
XUMHUs HEOpraHW4YecKas M aHaJIUTUYecKas [DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUS
JUTSL CAMOCTOSITENIbHOM paboThl O AUCHUIIIMHE I CTYIASCHTOB arpOHOMUYECKOoro (dakynbrera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxuo-Ypansckuit I'AY, 2020 .— 44 c. — [Joctyn U3 JOKaJb-

HoM cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMHsT HEOpraHWYecKass W aHaJIUTHYecKas [DIEKTPOHHBIM pecypc] : METOAMYECKUE yKa3aHHs
JUTSI BBITIOJTHEHHSI KOHTPOJIBHON pabOThI )1 CTYJIEHTOB arpOHOMUYECKOTO0 (hakyiIbTeTa (3a04Hast
dopma oOyuenmsi) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlecrpukoBa ; FOxHO-
VYpansckuii 'AY, Uactutyt arposkosiorun .— Mmuacckoe: KOxuno-Ypansckuit 'AY, 2020 .— 42
c. — Hoctyn u3 nokansHo#t cett MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf
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6. ®oH OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUs MPOMEKYTOYHOI aTTecTalu 00y4aloImmXxcs 1o
AUCHMILIAHE

Jlnist yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKM oOydaronuxcsi TpedoBanusm ®I'OC BO
pa3paboTraH (OHJ OLIEHOUYHBIX CPEJCTB JUISl TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U IIPOBEAEHUS MPOMe-
KYTOYHOM aTTecTaluu OoO0ydarommxcs mo AucuumuinHe. @OHA OLIEHOYHBIX CPEICTB IPEJCTaBIICH B
[Tpunoxenun.

7. OcHOBHAs M IONOJHUTEJbHAs] YUeOHasl INTepaTypa, Heo0OXoauMasi VIl 0CBOCHUSI
AUCHMILTUHBI

OcHOBHas 1 IOTIOJTHUTENBbHAS yaeOHas uTeparypa uMeercs: B HaydHoit 6MOGimoTexe 1 31eKTpoH-
HOM nH(popMannoHHo-oopazosarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

1. bop3oga, JI. JI. OcHoBbI 0011e# xumuu : yaeoHoe 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€KTpOHHO-OMOIMOTEUHAs cucTemMa. — Pexkum gocryna:
https://e.lanbook.com/book/211691

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

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

4. Capraes, [1. M. Heoprauuueckas xumus : yuebnoe nocodue / I1. M. Capraes. — 2-e u3n., ucnp. u
nomn. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIN //  Jlanb :  JNEKTPOHHO-OMONMOTEYHass  cucreMa. —  Pexum  mocryna:
https://e.Janbook.com/book/213263

JomonauTenbHas:

1. 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: https://biblioclub.ru/index.php?page=book&id=600065

2. AHanmuTHYeCKass XWUMHUS: XHMHUYECKHE METOJbl aHanmu3a : ydeOHoe mocobue : [16+] /
O. B. bensesa, H. C. I'ony0eBa, U. B. Tumomyk [u 1p.] ; KemepoBckuii rocyiapcTBeHHBIN YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapctBeHHbid yHuBepcutet, 2020. — 175 c. : un.,
Tabi., cxeM. Pexxum mocrtyma:: https://biblioclub.ru/index.php?page=book &id=684859

3.  Pemenue 3amad Mo aHANUTHYECKON XuMuu : ydeOHoe mocobue : [16+4] / I'. H. IllpaiiOman,
I1. . Xandwuna, O. H. bynrakora, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
TOCy/IapCTBEHHBI YHUBEPCUTET. — 3-¢ u31., mepepad u jom. — KemepoBo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015. - 208 c. : T1abnm. Pexum = gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

4.  Anamutnueckas xumus : ydeOHoe mocobue : [16+] / T.II. Anekcannposa, A. . Anaphes,
A. A. Kazakosa, O. B. Kapyauna ; HoBocuOupckuii rocy1apCcTBEHHBI TEXHHYECKUN YHUBEPCH-
teT. — HoBocuOupck : HoBocuOGupckuii rocyjapcTBEHHbBIN TeXHUUECKUI yHuBepcuTet, 2016. — 76
c. : Tabm., rpad. Pexxum mocryna: https://biblioclub.ru/index.php?page=book&id=573734

8. Pecypchl HH(p)OPMALIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», He0OX0AMMBIe 1JIA
OCBOEHUS THCHHUILINHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. OBC «Jlanb» http://e.Jlanbook.com/
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3. Yausepcurerckas 6ubmmnoreka ONLINE http://biblioclub.ru
4. Hayunas snexktponHas ounbnuoreka eLibrary https://elibrary.ru

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

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

1. Xumusi HeOpraHu4eckass U aHAJIUTHYECKas [DJIEKTPOHHBIA pecypc] : METOAUYECKUE yKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl O NUCHUILIINHE I CTYIACHTOB arpOHOMUYECKOoro (dakynbrera /
coct. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxuo-Ypansckuit I'AY, 2020 .— 44 c. — [locTtyn U3 JOKaJb-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMmus HeOpraHuyeckas M aHaJIUTHuUecKas [DIEKTpOHHBIH pecypc] : METOAMYECKHE 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 arposkonioruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

3. XuMHs HeopraHuyecKass U aHaJuTU4YecKas [DJIEKTPOHHBIA pecypc|: METOAMYECKHUE yKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHUIUIAHE IJI OOYYarOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkonoruu . Muacckoe: HOxno-Ypansckuit I'AY, 2020 .27
c. Jocryn u3 nokansHoi cetrt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCIIO0JIb3yeMble PHU 0CYLeCTBIeHUH
00pa3oBaTe/ILHOI0 MPoIecca N0 JMCUMILIHHE, BKJIOYasi epevyeHb NPOrPaMMHOro odecrneyeHns U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTaHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- [IpodeccnonanpHbie cipaBoYHBIE cCUCTEMBI TexakcmnepT http://www.cntd.ru/;

[TepeueHb MHUIIEH3MOHHOTO MPOTPAMMHOTO OOeCTieYeHUs. PEKBU3UTHI TTOITBEPKIAIONIETO TIOKY-
MEHTa!

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

2. Oducnsrit naker npunoxxenud Microsoft Office Std 2019 RUS OLP NL Acdmc Jlunensuon-
HbIi gjoroBop Ne 11353/409/44 ot 25.12.2018 r.

AntuBupyc Kaspersky Endpoint Security mist 6uzHeca, Jlunensnonnsiit jorosop Ne 44/44/3A/23
ot 05.10.2023

11. MaTepuajbHoO-TeXHUYecKas 6a3a, Heo0OXoAUMAs JIsl OCYIIeCTBIEHUsI 00Pa30BaTEJIbLHOI0
npouecca no JUCHUIINHE

Y4yeOHble ayIuTOPUM /ISl NMPOBEAEHUsS 3AHATHH, NMPeIyCMOTPEHHBIX MPOrPaMMoOii, OCHA-
IIEHHBIE 000PY10BAaHUEM U TeXHHYECKMMU CPeACTBAMM 00y4eHH s
1. YueOHas ayauTopus Ijs MPOBEACHUS 3aHSITUN JIEKIMOHHOTO THUIIA, OCHAIICHHAs MYJbTUMe-
IUHHBIM 000pyI0BaHUEM (KOMIBIOTEP U BUAeOnpoekTop) — 217, 202.
2. YueOHas ayauTOpHUs ISl TPOBEICHUS MPAKTUUCCKUX 3aHATHH, 3aHATHA CEMHHAPCKOTO THIIA,
BBHITIOJTHEHUSI KyPCOBBIX padOT, TPYIIOBBIX U HHIUBUIYATbHBIX KOHCYJIBTANUN, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOYHON aTTECTAIlUU — JIabopaTtopust Xumuu — 314,

ITomemenns 1Jist CaMOCTOSATEIBLHOM PadoThI 00yUYalOIIMXCS

1. [Tomernenust AJ11 caMOCTOSITENIBPHOM paboThl oOyuatromuxcs — ayautopust Ne 111a, ocHa-
LIEHHAs! KOMIIBIOTEPHON TEXHUKOMU € MOJAKIIOYEHNEM K ceTU «IHTEpHET».
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IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssle VIC-120 d3
5 Cymunsnbiit mkad CHOJI 58/350.
6 BoerTsoxabIe mKadw (2 mrT.)
7 TepmoctaTt TC-1/20 cyXOBO3yIIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUYHOMN aTTeCTalluu
o0yJaromuxcs
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COAEPKAHHUE

1. KomneTeHuu u ux MHIUKATOPHI, PopMUpyeMbIe B Iporiecce 0cBoeHUs nuciuinHpIOmmoka! 3aknaaka
2. [lokazarenu, KpUTEPUU U IIKAJIa OLICHUBAHUS WHIMKATOPOB JTOCTIKEHUS KomneTeHImHOmmoka! 3aknaak
3. TunoBsie KOHTPOJBHBIC 3a/aHUs] W (WJIM) WHBIE MaTepuaibl, HCOOXOIUMBIE ISl OIEHKH 3HAHWH,
YMEHUH, HaBBIKOB U (MJIM) OTIBITA AEATEIbHOCTH C(OPMHUPOBAHHBIX B IMPOLIECCE OCBOCHHSI TUCIUTUTMHBIOIUO
4. Meroauueckue mMaTepuaibl, ONPEAeIISIIOIUe TPOLEAYPhl OIEHUBAHUS 3HAHWW, YMEHUN, HABBIKOB U
(W) omBITA IEATETLHOCTH, XapaKTePU3YIOMUX chOPMUPOBAHHOCTh KoMneTeHIIMHOmuoKka! 3akiiagka He 0]
4.1. OueHouHblE cpencTBa s MNPOBEACHMSI TEKYIIEro KOHTPOJIs, B TOM YHCIE B IIpoOLEcce

MPAKTUYECKOUN MOATOTOBKH «..vvvvveeeenirrreeesirreeessuneeeessuseeeessnnseeessnnnns Ommuoka! 3akiiajgka He onpeiesieHa.
4.1.1. OnieHuBaHmMe OTYETA MO JAOOPATOPHOH PAOOTE ................ Ommuoka! 3akyiagka He onpeiesieHa.
4.1.2. TECTHPOBAHMEC. ....uevvreeeriereeeenirteeeenareeesaireeesssneeeeesnnnaeeeens Ommuoka! 3akiiagka He onpeesieHa.
4.1.3. VCTHBII OTBET . cceuuueeieeneeeeeeeeeeeeeeeeeeeeeeeseetneesesennaesesenaaaes Ommuoka! 3akiiajgka He onpeeseHa.
4.1.4. KOHTPOTBHAS PAOOTA. ...cccuvveeririeererieenireeeireeesireeenareeenaneennns Ommuoka! 3akiiajgka He onpeieseHa.

4.2. IIpouenypbl U OLICHOYHBIE CPEJCTBA ISl MPOBEACHUS MPOMEXKYTOUHON aTTECTAIUH. ......... Omuodka!

3akiaaka He onpeeseHa.

A2 BAUET ettt eea s Ommuoka! 3akiiajgka He onpeeseHa.
4.2 DKBAMEH ...eeevneeeeeeee e et e e eeeeee e e et e e e etaeeseetaeesesannaeserannaaaes Ommuoka! 3akiiajgka He onpeeseHa.
4.2.3. KypcoBast paboTa / KyPCOBOM TIPOCKT .....evveevveeeuveeneneenne Ommuoka! 3akiiajgka He onpeiesieHa.
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1. KomneTeHuMu U MX HHAMKATOPHI, GopMHpyeMble B IIpoLecce 0CBOCHHUS THCIUILTHHBI

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

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

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

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

OCHOBHbBIE XUMUYE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTAaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SIICTBEHHOM TIPO-
n3poacTee (b1.0.38 -
3.1)

paTypoii; uCnosb-
30BaTh CBOMCTBA
XUMHUYECKHX Be-
IIECTB B J1abopa-
TOPHOM U MPOU3-
BOJICTBEHHOM Ipak-
THUKE C IPUMEHEHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHUKAIMOH-
HBIX TEXHOJIOTUI
(b1.0.38 -V.1)

HOJIOTHEH B
001aCTH XUMHUHU
HeOopraHuye-
CKOU M aHaJIn-
THYECKOU, OC-
HOBHBIMH
HaBBIKaMH 00-
parieHus ¢ jia-
OopaTOpHBIM
00opy0BaHU-
€M U MOCY0M;
3HAHUAMH 110
TEOPETHUYCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOHOB aHa-
mn3a (b1.0.38
-H.1)

- YCTHBIM OT-
BET.

- TECTUPOBaHUE
-KOHTPOJIbHAS
paborta

[TpomexyTou-
Has  arTecra-
s

- BK3aMeH

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

N/-1omk-1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH JJIs1 PEIICHUSI CTaHAapT-
HBIX 3ajJa4 B 00JIACTH arpOHOMHH C IPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH

[Tokazarenun Kpurepnu u mikaia onieHUBaHUs PE3yIbTaTOB O0yUEHUS O AUCIUILTHHE

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

b1.0.38 - 3.1 OO6yuatommiicss He | OO0yyarommiics OO0yuarommiicst OO6yuarommiics

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

IIPUMEHEHHUE HEKO-
TOPBIX HEOpraHUYe-
CKHUX BCIICCTB B

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

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

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




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

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

o0opynoBaHueM U
MOCYA0I; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX METOJ0B
dHa/JInu3a

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

TEPMHUHOJIOTUEH B
00JlacTH HEopraHu-
YeCKOM XHUMHH, OC-
HOBHBIMU HaBBIKa-
MH oOpaleHus c
1a60paTOPHBIM
o0opynoBaHueM U
MOCY/I01; 3HAHUSAMU
0 TEOPETHUYECKUM
OCHOBaM coBpe-
MEHHBIX  METO/IOB
aHaimza ¢ HeOOJb-
IIAMH  3aTPYJHEHH-
MU

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

obopymoBaHueM |
MOCYAO0U; 3HAHUAMU
M0 TEOPETHYCCKUM

OCHOBaM COBpe-
MEHHBIX  METOJIOB
aHan3a

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

TunoBble KOHTPOJIbHBIE 33JJaHUSI U MaTepuajbl, HEOOXOIUMBIE ISl OLIEHKH 3HAHUM, YMEHUN U
HABBIKOB, XapaKTepU3YIOMUX O0a30BbI dTanm (OpPMUPOBaHUS KOMIETCHIIMA B MPOILECCE OCBOCHUS
OIIOII, conepkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

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

JUISL CAaMOCTOSITENIbHOM paboThl MO AUCUUILIMHE I CTYIAEHTOB arpoHOMUYecKoro ¢akynbrera /

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

TYT arposkojioruu .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-

HoH cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

2. XuMHS HEOpPraHUYECKas M aHaJUTU4YeCKas [DIEKTPOHHBIM pecypc]| : METOAMYECKHE YKazaHUs

JUTS BBITIOJTHEHUSI KOHTPOJIBHOU pabOTHI ISl CTYACHTOB arpOHOMHYECKOTO (haKyiIbTeTa (3a09Has
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¢dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHO-
Vpansckuii 'AY, Uactutyt arposkonioruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

3. XuMHs HeopraHuyecKass U aHaJuTU4YeCKas [DJIEKTPOHHBIA pecypc|: METOAMYECKHUE yKa3aHUs K
1abOpaTOPHBIM 3aHATHUSM IO JUCIHIUIAHE IJI1 OOYYaIOIIUXCS arpOHOMHYECKOro (axynbTeTa
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkonoruu . Muacckoe: HOxno-Ypansckuit 'AY, 2020 .27
c. Jocryn u3 nokansHoi cetrt MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToanyeckue MaTepHaJibl, ONpeaesIloIHe NPpoueAypPbl OLleHUBAHUSA 3HAHMI, YMEHHIA,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM

B nanHOM paznenie METOIMYECKHE MAaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLICHUBAHUSA 3HA-
HHM, YMEHUM, HABBIKOB U(MJIU) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XHUMUS HEOPTraHMYECKasl U aHa-
JIUTHUYCCKAA», HpI/IBeﬂeHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy n3 I/ICHO.HI:ByeMBIX BHUIOB TGKYH_IGI‘O KOHTpOJ’IH
YCIIEBAEMOCTHU U MTPOMEKYTOUHON aTTECTAIIN 00YyJarOITUXCsl.

4.1. OueHouHble cpeaCTBA AJis1 NPOBeIeHUS TEKYIIero KOHTPOJIsi, B TOM YHCJe B Mpolecce
NMPAKTHYECKOH MOAT0TOBKH

4.1.1. OuennBanue oT4yeTa MO JadopaTopHoii padore
OtyeT Mo 1abopaTopHO paboTe UCIIONB3YETCS JJIs OIICHKHU KaueCcTBa OCBOCHUS O0YJarOIIIMCS
OCHOBHOH Mpo(hecCHOHATFHON 00pa30BaTeIbHON MPOrpaMMbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
Aep:kaHue u Gpopma oTdera 1o JIabopaTopHbIM paboTaM MPUBOJUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopubM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TabJl.) TOBOIATCS
710 CBEJIEHUs 00y4JaroLIMXCs B HaYasIe 3aHsTHH.

Ne OneHoYHbIE CPEICTBA Kon n naumenoBanue
Tunosble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTepHalibl, HE00X0- VMHJIUKaTOpa KOMIIE-
JUMBIE JIJIs1 OIICHKU 3HAHUM, YMEHHI, HABBIKOB U (UJIM) OTIbITA Jes- TEHLIUH
TEIbHOCTH, XapaKTePU3YIOLUX cHOPMUPOBAHHOCTH KOMIETEHIIUIB
MIPOIIECCE OCBOCHUS TUCUUTTUHBI
1. 1. Yto Ha3bIBaeTCSI KOMILIEKCOM? N-1omxk-1
2. ChopmynupyiTe MOHATHE OKUCIATEINS. Hcnonb3yer 0CHOB-
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS. HBIE 3aKOHBI €CTe-
4. IlpuBeauTe nMpUMeEpbl MEXXMOJEKYIISPHBIX U BHYTPUMOJEKYISIPHBIX | CTBEHHOHAYYHBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI. JTUCLUILINH JJIs pe-
5. Yto Takoe auraHyg? LIEHUS CTAaHJAPTHBIX
6. Uto Ha3BIBAOT KOHCTAHTON HECTOMKOCTH KOMILIEKCA? 3a7a4 B B 00J1aCTH
7. YTto Takoe MeTo/1 JIeKTPOHHOro Oananca? arpOHOMMHU C IIpUMeE-
8. DaKTOPHI BIMUSAIONIME HA CMEIIEHUE XMMUYECKOTO PaBHOBECHUSA? HEHHEM MH(pOpMaIIH-
9. IlpyHLIMN TUTPUMETPUUECKOTO aHAIH3A. OHHO-
10. TIpuHUIMI TPaBUMETPUYECKOTO OMPEICTICHHUS. KOMMYHUKAIMOHHBIX
TEXHOJIOTHI

OTyeT OLIEHUBAETCS MO YCMOTPEHHUIO MPENOJABATENsl OIEHKOM «OTIUYHO», «XOPOUIO», «YIO-
BJIETBOPUTENBHO», «HEYIOBJIETBOPUTEIHHO» WJIM OIEHKON «3a4T€HO», «HE 3a4yTeHO». OlLIeHKa «3a4yTe-
HO» CTAaBUTCS 00yJarommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBIECHHBIM JIJIS
MOJIOYKUTEIBHBIX OLEHOK («OTIMYHO», «XOPOII0», «yIOBICTBOPUTEIBHO»). OlleHKa 00BABISETCA 00Y-
YaroueMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

IlIkana Kputepuu onenuBanus

- - U3JIOKCHHUEC MaTCpHualia JOrM4HO, rPaMOTHO;

OlLeHKa «3a4TEHO» o
- cBOOOJTHOE BIIAICHUE TEPMHUHOJIOTHEH;
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- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CYXKJCHUS MIPH OTBETE HA KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;

- YMEHHE NMPOBOJIUTH OMBITHI U MHCATh YPABHEHUS PEAKIIHA.

O1LeHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOTUMBIX TEOPETUUYECKUX 3HAHUA;

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

- HE3HaHHME OCHOBHOTO MarepHaja y4eOHOW NHporpaMMbl, JOIMYCKAIOTCS
rpyOble OUTMOKHU B U3JI0KEHHUH, B HATMCAHUH YPaBHEHUH peakIuil.

4.1.2. TectTupoBaHue
TGCTI/IpOBaHI/Ie HCIOJIB3YCTCA IJIA OLUCHKU Ka4YeCTBAa OCBOCHMHSA O6y‘-IaIOH_II/IMCSI OCHOBHOM npo-

(beccroHanbHON 00pa3oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM T€MaM WM pa3jieslaM JUCLHIIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHJAPTU3UPOBAHHBIX 33aHUM, MO3BOJISIONIMNA YIPOCTHTD IPO-
LeAypy U3MEpPEeHHs 3HaHUN M yMeHHH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUs C
(bopMyIHPOBKOW BOIIPOCOB U MPENTIOKEHUEM BBHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-
aHTOB OTBETOB.

OrneHoYHBIE CpEACTBA

KO,Z[ 1 HAMMCHOBAHUEC

Ne TumnoBsie KOHTPOJIBHBIC 3aJIaHUSA U (I/IJ'II/I) WHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ JJIs MHIHKATOPA
/o OLICHKH 3HaHHﬁ, yMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XapaKTCPpU3y- KOMHCTCHLIPI/II/I
OIMUX C(i)OpMI/IPOBaHHOCTI: KOMHCTCHI_II/Iﬁ B IMPO1IECCC OCBOCHUA NUCTUITIIMHBI
1. 1. Kakue snexTpoHHBIE KOH(MUTypaluu B aTomMe peann3oBaTh HEBO3- | M]I-1omk-1

moxHo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: Hcnonb3yeTr 0CHOB-
a)l,?2,3,6; HEBIE 3aKOHBI eCTe-
0)2,3,4,5; CTBEHHOHAYYHBIX

B) 1,2, 4,6; JTUCLUIUIAH IS pe-
r)3,4,5,6. LIEHUSI CTAaHJAPTHBIX
2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyMIl YCUIUBAKOTCS: 3a/1a4 B B 00J1aCTH

a) cJeBa HAMPABO U B TPYIINaX CBEPXY BHU3; arpoOHOMUHU C IPUMe-
0) cripaBa HaJIeBO U B TPyMIax CHU3Y B BEPX; HEHHEM MH(pOpMaIIH-
B) CIpaBa HAJIEBO U B TPYIIAX CBEPXY BHHU3; OHHO-

T') CJIeBa HAMPaBO U B TPYIIAaX CHU3Y B BEpX. KOMMYHHUKAITMOHHBIX

3. DHeprus HOHU3ALUH 3JIEMEHTA — 3TO KOJINYECTBO IHEPTHH, KOTOPOE: | TEXHOJIOTUI
a) BBIIEIACTCS IPHU MPEBPALICHUN MOJIOKHUTENBHO 3apSKEHHOIO MOHA B
HEUTpaJIbHBIA aTOM;

0) HeoOXOAMMO 3aTpaTUTh JJIs MPEBpallleHUs] HEHTPaJbHOTO aToMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

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

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

4. Xummnueckas CBSI3b B MOJEKyJlax Opoma U GpOMOBOJIOpO/A OTJIHYA-
I0TCSL:

a) CMEIICHUEM SJIEKTPOHHOM Taphl K aTOMY C OOJIbIIEH 3JIEKTPOOTPHIIA-
TEIbHOCTHIO;

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

T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

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

a) MO/ CJI0EM PACTUTEIBHOIO MaCIa;

B) IO/ CJIOEM 3THJIOBOTO CIIUPTA;

0) Mo cJI0eM Ba3eIMHOBOTO MAacla;
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r) B atMoc(epe aproHa.

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

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

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

B) CBOMCTBA MU3MEHSIOTCS MIEPUOJINYECKH, TaK KAK BO3pacTaeT 3apsj sii-
pa atoma;

I') KUCJIOTHBIE CBOWCTBA YCUIIMBAIOTCS, TAK KAK YMEHBIIIAETCS PAIUyC
aTOMOB METAJIJIOB.

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

a) 34;

0) 30;

B) 26;

r) 28.

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

a) ammodoc;

B) KaJMiHas CEIUTPA;

0) kapOaMu;

I') aMMHUa4Hasl CEIUTpa

9. C HauMEHBIIEHN CKOPOCTBIO MPOTEKAET PEAKIUSA MEKY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOys;
0) >xene3Hoi cTpyxKoi u 4%-ubiM pacTBopoM CuSOy;
B) kene3HbIM TBo31ieM U 10%-HbiM pacTBopoM CuSOs;
r) skene3Hoi cTpyxkoi u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxammmii d-2JIeMEHTOB ...

a) TUTaH, BAaHAJUH, XpOM, IIMHK;

0) kanmii, kpeMHHH, pocdop, Xpom;

B) JK€JIe30, MapraHell, XJop, Opom;

') HATpUH, aJTIOMUHUHI, cepa, XJIop.

11. Cxonpko MoJIeli ruApOKCHIA KAl HEOOXOUMO B35Th, I IPUTO-

ToBJIeHUs 3 1 7 M pacTBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

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

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

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

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

[To pesynbTaTam Tecta 00YJarOMIEMYCsl BEICTABISIETCS OIEHKA «OTIMYHO», «XOPOII0», «yIOBJIe-
TBOPUTEIBHO» UIIA «HEYJOBJIETBOPUTEIBHO.

Kpurepun onenuBanus orpera (Tabi.) TOBOIATCS IO CBEICHUS 00YJArOIIUXCS 10 Hadala TECTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00yUarOIeMyCsl HEIOCPEICTBEHHO MOCIE €ro CAAYH.

Kpurepun oniennBanus

IlIxama
(% nipaBUIIBLHBIX OTBETOB)
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Laa (%o mpma oToETon)
OneHka 5 (OTJIHMYHO) 90-100
Onuenka 4 (xopomio) 70-89
Ouenka 3 (yaOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) menee 50

TecToBbIe 3a1aHUS U3JI0KEHBI B METOAMYECKUX YKA3aHUSIX:
XuMusl HEOpraHuyeckasi U aHaJIUTUYeCKas [DIIEKTPOHHBIN pecypc] : METOAUYEeCKUEe yKa3aHus IS ca-
MOCTOSITEIbHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHOMuYeckoro (hakyiabTera / cocCT.
A.H. Iloxarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxuo-Ypanbckuii I'AY, UucTUTYyT arposkosio-
run .— Muacckoe: HOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 nokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBIN OTBET

Y CTHBIN OTBET MPOBOIUTCS JIJISI KOHTPOJIISL YCBOCHUS CTYIEHTOM 00pa30BaTeIbHON MPOTPaMMBI 110
pazaenaM AUCHMIUIMHBIL, OpraHu3yeTcsl Kak ydeOHoe 3aHSATHE B BUAE coOece0BaHMs MPENoaBaTes ¢
oOyuaromumucs. Bompocs! K 3aHSATHIO H3JI0KEHBI B: XUMUS HEOPraHWUYECKas M aHAIUTUYECKAs | METO-
TUYECKHE YKa3aHUs K JJAOOpaTOPHBIM 3aHATHUSM 10 JAUCHHUIUTMHE (ouHas Gopma oOyueHus) [mis oOy-
YAIOIIMXCS M0 HANpPaBIECHUSM MOATOTOBKHU: ATPOXUMUS U arpomnoyBoBeneHue, ArpoHomus, CamoBo-
CTBO, TeXHOJIOTHS TPOU3BOJICTBA U MEPEPAOOTKH CEIBCKOX03IUCTBEHHOM NpoayKIuu] / coct.: [lokaTu-
noBa A. H., [lectpukosa E. C. ; FOxuno-Ypansckuii 'AY, Uncturyr arposkonoruu. - Muacckoe: FOx-
HOo-Ypansckui  ['AY,  2021. 54 c. : Hoctym w3  jokampHOM  cetn  HMAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBeT OIIEeHNBAETCS OIEHKOM KaK «3a4TEHO» WJIH «HE3aYTCHO».

Kputepun onenku orBera (Tabil.) JOBOASTCS J0 CBEICHUS CTYACHTOB B Havale 3aHsaTuil. O1eHKa
OOBSABISAETCS CTYICHTY HEIIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

HIkana Kpurepun ouneHuBaHusi

- CTYJICHT IOJTHO YCBOMJI Y4eOHBIN MaTepualt;

- TPOABISET HABBIKM aHa/M3a, 000OIIEHUs, KPUTUYECKOTO OCMBICICHUS U
BOCTIPUATHS HH(OPMALINY;

- MarepHall U3JIOKEH I'PaMOTHO, B ONPEACICHHOW JIOTMYECKOM IOCIIEN0BA-
TEJILHOCTU, TOYHO HUCIIOIb3YETCsI TEPMUHOJIOT U,

OneHka «3a4TeHO» - MIOKa3aHO YMEHHME WIUIFOCTPUPOBATH TEOPETUYECKUE TOJIOKCHHUSI KOHKPET-
HBIMU IIPUMEPAMHU, IPUMEHATHh UX B HOBOM CUTYallUH;

- IPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U YCTOMYMBOCTh KOMIIETEHLIUH,
YMEHUI U HAaBBIKOB;

- MOTYT OBITh JIONYILEHBI O/IHA-/IB€ HETOUHOCTU IIPH OCBEIIEHUU BTOPOCTE-
IIEHHBIX BOIIPOCOB.

- HE PaCKpPBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara;

- oOHapyKeHO HE3HAHWE WM HEMMOHMMaHUe OOIbIIeH, Wi Hanbosee BaKHON
4acTH y4eOHOTO MaTrepuaa;

OneHka «He 3a4TCHO» | - JOMYIIEHBI OMMMOKH B ONPENEICHUH MOHSATHH, MPU UCTIOIH30BAHUH TEPMHU-
HOJIOTHH, KOTOPBIE HE MCIPABIICHBI MOCIIE HECKOIBKIX HABOSIIMX BOIIPOCOB;
- He cOpMHUPOBAHBI KOMIIETEHIIUU, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HAHMUS,
YMEHUS ¥ HaBBIKH.

4.1.4. KouTpoabHasi pabora

KonTponbHas paboTa npegycMoTpeHa aiist 3a04H0i (popMbl 00ydeHusI.

KonTponpHas paboTa olleHMBAeTCS KaK «3a4T€HO» WM «HE 3a4TeHO». KpUTepuu OIEHKH KOH-
TPOJIbHOU paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha yCTAaHOBOUYHOM Jekinuu. Coaepikanue,
MOPSZIOK BBHITIONHEHHS U TPeOOBaHUS K OOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyecKasi 1 aHaJIUTHYeCKasl [ DJIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl JJIsl BHIOJHEHUS
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KOHTPOJILHOM paboThl JUIs CTYACHTOB arpOHOMHMYECKOro (akynabTera (3ao4Has ¢opma oOyuyeHus) /
cocT. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpukosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosnorun .— Muacckoe: HOxHno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHou cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OreHka 0OBSBISAETCS CTYEHTY MOCJE IPOBEPKHU KOHTPOJIBHOM paboTHI.

[IIxana Kpurepuu onenuBanus

- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepuan;

- IPOSIBJISIET HaBBIKM aHaAIM3a, 0000IIEeHHS, KPUTHUECKOTO OCMBICICHUS 1
BOCTIpUSITHSI HH(POPMALINH;

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

- MOKa3aHO YMEHHE WIUTIOCTPUPOBATh TEOPETHUECKHUE IMOJIOKEHUS KOH-
KpPETHBIMU MIPUMEPAMHU, IPUMEHSThH UX B HOBOW CUTYAIIWH;

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

- MOTYyT OBITh JOMYILEHbI OJHA-/BE€ HETOYHOCTH MPU OCBELIEHHUH BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0(hOPMIICHHIO PAaOOTHI COOTIONCHHBI.

OlLleHKa «3a4TEHO»

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- 00HaApY)KEHO HE3HAHWE WJIM HEMOHUMaHUE OONbIIIeH Wi Hanbosee BaK-
HOM 4acTH y4eOHOro Marepuana;

- IOMYIIEHB! OMMOKK B ONPEACICHUH MOHSATHH, IIPH MCIIOIb30BAaHUU TEp-
MHHOJIOTHH;

- He cOPMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUSI, yMCHUS M HaBBIKY;

- TpeOoBaHus K 0popMIIeHHIO pabOThl HE COONIOIEHBI.

O11eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsbl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBeAEeHHUS MPOMEKYTOUYHON aTTeCTAllUN

4.2.1. 3auer

He npenycMoTpeH yueOHBIM MIIaHOM

4.2.2. IKk3amMeHn

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

DK3aMeH M0 AMCUUILIMHE MPOBOJUTCS B COOTBETCTBUH C PaclMCaHUEM NPOMEKYTOYHON aTTecTa-
LU, B KOTOPOM YKa3bIBAE€TCSI BPEMs €ro MPOBEJICHUS, HOMEP ayJIUTOPHH, MECTO MPOBEACHUS KOHCYIIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIMOHHBIX CTeHIaX, a Takke Ha o(uiu-
aJbHOM caiiTe Y HUBEpCUTETA.

YpoBeHb TpeOOBaHU I MPOMEKYTOUHON aTTECTAIlMU OOYUYaIOIIMXCS yCTaHABIUBAETCs pabo-
9eil mporpaMMoi TUCIUTUIMHBI U TOBOJAUTCS 10 CBEACHHS 00yUYaIONUXCs B HA4aJe CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCSA, KaK MPaBUIIo, JekTopamu. C paspenieHus 3apeayromero kadeapoi Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH MpENojiaBaTeb KadeAphl, MPUBICUCHHBIA I MTOMOIIN B TpUEME
sK3aMeHa. B ciayyae OTCyTCTBHS BEyILEro mpernojaBaTelis dK3aMeH MPUHUMAETCs MPEroJaBaTeseM,
Ha3HAYEHHBIM PAaCHOPSLKEHUEM 3aBEIYIONIET0 Kadeapoi.

[TpucyTcTBHEe Ha SK3aMeHe mpenogaBareneil ¢ Ipyrux kadeap 0e3 COOTBETCTBYIOIIETO pacio-
pSKEHHsI peKTOpa, MPOpPEeKTopa Mo y4eOHOM M BOCIUTATENbHON padoTe, TUPEKTOpa UHCTUTYTA HE J0-
IIyCKaeTCs.

Jlng npoBeeHns 3K3aMeHa BeAyLIUi MpernojaBaTellb HaKaHyHe MOJIydaeT B IUPEKTOpaTe 3a4yeT-
HO-3K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIACTCs B TUPEKTOPAT MOCIE OKOHYaHUSI MEPOIIPUsI-
THUA B JICHb IPOBE/ICHUS 3a4eTa UM YTPOM CJIETYIOIIETO JTHSI.
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Bo Bpems sx3aMeHa 00ydaromuecss MOTYT MOJIb30BAThCS C pa3pelieHus BEIyILIEro Mperno/ana-
TeJIsl CIPABOYHON M HOPMAaTUBHOM JIUTEPATYPOH, PYTUMHU MOCOOUSAMHU U TEXHUUECKUMH CPEICTBAMHU.

DK3aMeHbI MPOBOASATCA MO OMJIeTaM B YCTHOM MJIM NMHCbMEHHOM BHE, THOO B BUJE TECTHPOBA-
HUS. DK3aMEHAlMOHHbIE OMJIEThI COCTABIIAIOTCA 10 YCTAHOBJIEHHOM (hOpME B COOTBETCTBUM C YTBEp-
KIEHHBIMU Kadenpol SK3aMEHALMOHHBIMH BOIPOCAMH U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXeroJHo. B Ouiere cogepkutTcs 2 TEOPETUUECKUX BOIIPOCA U 3ajaya.

DK3aMeHaTOpy MPEAOCTaBISETCA MPABO 3a/1aBaTh BOIPOCH CBEpX OMIIETa, a TaK)Ke MOMHMO TEO-
PETUYECKHUX BONPOCOB JaBaTh IS PEHICHUS 3a4a4d U IPUMEPBI, HE BBIXOAIINE 3a PAMKU IPONHJCHHOTO
MaTepHuaa 1o U3y4aeMoi JUCHUIUINHE.

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

ITpu npoBeneHUN yCTHOTO 3K3aMEHa B ayAUTOPUH HE JOJIKHO HAaXOAUThCS Oosiee 6 00ydaromux-
Csl Ha OJIHOTO MPENnoaBaTesl.

ITpu mpoBeneHMN yCTHOrO 3K3aMeHa OOydaroIIMiCs BBIOMpPAET HK3aMEHAllMOHHBIM Ouier B ciy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBAaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems 3x3ameHa oOydaromuecss MOT'YT MOJIb30BaThCs C Pa3pelIeHusl IK3aMeHaTopa Mporpam-
MOW JUCUMUIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOi, JPYTUMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpEICTBaMH.

Bpemst moaroToBku OTBeTa MpU cllauye K3aMeHa B YCTHOU (hopMe TOJDKHO COCTaBIISTh HE MEHEe
40 MuHYT (10 KEJTaHUI0 00YJarOIIErocs OTBET MOXKET OBITh TOCPOUYHBIM). Bpemst oTBera — He Oosee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIOIIUI 3aTPyJHEHHUS IPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY MM
Ousery, UMeeT MpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM IMIPOJIEHUEM BPEMEHU Ha MOJTo-
TOBKY. IIpy OKOHYaTeJIbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Beigaua Tperbero
ousnera He pa3peuraercs.

Ecnu oOyuaromuiicst ssBUJICS HA 9K3aMeEH, U, B34B OUJIET, OTKA3aJICA OT NPOXOXKICHUS aTTeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYAOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKONHUCHBIX MaTepUaIOB, MOOMIIBHBIX TE€IEPOHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOMIIb-
I0OTE€POB, HOYTOYKOB M JPYTUX BHJIOB JTUYHOM KOMMYHHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTALlMOHHBIX MCIBITAaHUI 3ampelnieHo. B cimydae HapymeHus 3Toro TpeOOBaHUS IPENOAABATENb
00513aH yJaJInTh 00yYaroIIerocs U3 ayIuTOPUU U MIPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIIBHO.

BricTaBieHne OLEHOK, OJyYEHHBIX TP MOJIBEICHUU PE3YJIbTAaTOB IPOMEKYTOUHOM aTTeCTaluy,
B 3a4€THO-’K3aMEHALIMOHHYIO BEJOMOCTb IIPOBOJUTCS B NMPUCYTCTBUU caMoro oOyuatomerocs. [Ipemno-
JlaBaTeN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHMSI 3aIIUCEN O
pe3yJsibTaTax MPOMEKYTOYHOM aTTECTAlUU B 3a4€THO-3K3aMEHAMOHHYIO BEJJOMOCTb.

HesiBka Ha 5K3aMeH OTMEUYaeTCsl B 3aYETHO-IK3AMEHALMOHHON BEIOMOCTU CIOBAMM «HE SIBUJI-
Cs».

Jnist 00Oyuaromumxcsi, KOTOpble He CMOTJIM C/1aTh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTAaHABJIMBAET NIEPUOJ JUKBUIALUHU 33J0JDKCHHOCTH. B 3TOT mepnon mpenonasareny, IpUHUMAaBLINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyayT MpUHUMATH 3a10JKeHHOCTU. VH-
(bopmanus o0 TMKBUAALUY 3a10JKEHHOCTH OTMEYAETCs B HK3aMEHAIIMOHHOM JIUCTE.

OOyuaronimMces, MOKa3aBIIMM OTIUYHBIC U XOPOIINE 3HAHUS B TEYCHHUE CEMECTPA B XO/I€ MOCTO-
SIHHOT'O TEKYILEro KOHTPOJsS YyCIEBAEMOCTH, MOKET OBbITh IPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpOuHO, T.e. 0e3 caauu sk3ameHa. OIeHKa BBICTABISAECTCA B 9K3aMEHAIMOHHBIA JIUCT WIKM B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WMHBanuapl U guia ¢ OrpaHMYEHHBIMM BO3MOKHOCTSIMM 3JJ0POBbSI MOTYT C/aBaTh 3K3aMEHBbI B
MEKCECCHOHHBIN NEPUOJ B CPOKH, YCTAHOBJICHHbIE MHIMBUAYAIbHBIM Y4€OHBIM IJIaHOM. VIHBanuas! u
JMIa C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbs, UMEIOLIUE HAPYIIEHUsI ONIOPHO-ABUTATEIBHOTO all-
mapara, JOIyCKalOTCAd Ha AaTrTeCTAallMOHHBIC HCIBITAHUS B  CONPOBOXKIEHUU  aCCUCTCHTOB-
COIIPOBOXAAIOILUX.
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[Iponienypa npoBeaeHus: MPOMEKYTOUHOM aTTECTallMU Il OCOOBIX ciaydaeB u3yiokeHa B «[lo-
JIOKEHUH O TEKYyIEM KOHTpOJIE YCIIEBa€MOCTH U IPOMEXYTOYHOH aTTecTaluMu OoO0ydaromuxcs I0
OIIOII 6akanaBpuata, creruanurera 1 maructparypei» ®I'BOY BO 0xHO-Ypansckuit TAY (FOYp-
I'AVY-I1-05-97/04-22 ot 30.08.2022 r.).

OneHouHBbIE CpesicTBA

TumnoBbie KOHTPOJIBHBIC 3aaHUS U (MJIM) UHBIC MaTepUalIbl, HEOOXO -

Kox u HaumenoBanue
WHIUKATOpa KOMIIe-

Ne | wmble Uit OLIEHKU 3HaHWM, YMEHUN, HABBIKOB U (MJIM) ONBITA JIEATEIbHO- TEHLINH
CTH, XapaKTepU3YIOIHX CHOPMUPOBAHHOCTH KOMIIETEHIIUIB MPOIECcCe
OCBOCHMS AUCITUTUINHBI

1. [Tepunonnueckwuii 3akon /.. MenneneeBa. CoBpemennas popmynupoB- | U/l-1omnk-1  Mcmoms-
Ka 3aKOHA. 3HAUYCHUE TMEPUOJUUYECKOTO 3aKOHA JIJIsl XUMUHU. 3yeT OCHOBHBIE 3aKO-

2. [loHsiTHE XMMHUYECKON TEPMOAMHAMHUKH. TE€pMOJMHAMUYECKUE CUCTE- | HBl ~ €CTECTBEHHOHA-
MBI. YUHBIX  JTUCUUIUIAH

3. Tennossie 23 PexTh peakiuii. IHTATBIUS cCUCTEMBI. 3akoH ['ecca JUIL  PEIICHMS CTaH-

4. CBobomnas >Heprusi ['m66ca kak (yHKIHMS cOCTOSHMs BemecTBa. AG, | A4PTHBIX 33jad B B
KaK IPUYMHA IPOTEKAHUs CaMOITPOU3BOIBHOM peakIuii. obacTu  arpoHOMHH

5. CoBpeMeHHasi MOJIeIb COCTOSHHS JIEKTpoHa B atome. KpaHToBble upc- | ¢ MPUMCHCHHCM HH-
na. (dbopMaImoHHO-

6. [IpuHIMIBL 3aMONHEHUs AJIEKTPOHHBIXOPOHUTATIEH aromMa B OCHOBHOM KOMMYHUKaLMOHHBIX
cocrosituuu: npuHun [laynu, npaBuno XyHaa, npaBuio KiieukoBcKoro. TexHomorun
DJeKTpOHHBIE EMKOCTH OpOuTasIel, ypOBHEH U MOAYPOBHEH.

7. Tunel XUMHYECKUX CBSI3€il: KOBaJ€HTHAs, HOHHAsA, METAJUINYECKAsI, BO-

JnopozaHasi. X xapakTepucTuka U CBONMCTBA

8. Ornpenenenre NOHATUSL «KOMIUIEKCHBIE COeIMHEHUS». OCHOBHBIE TTOHSI-
THS KOOPAWHAILMOHHOW TeopuH. BakHellne THUIBI KOMILIEKCHBIX CO-
CIMHECHUM.

9. OnekTponuTsl. CBOMCTBA paCTBOPOB 3JIEKTPOIUTOB.

10. I'maponus costelt. Tunel rugponausa.

11. [Monarue o ckopocTu xumMHuueckon peakiuu. OCHOBHBIE (DaKTOPBI, BIIU-

SIOLIME HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT Temnepatypsl. [Ipen-
CTaBJICHHE 00 PHEPrHH aKTUBAIMH, YHEPTETHUUYECKOM Oapbepe W mepe-
XOJTHOM SHEPreTHYECKOM KOMILIEKCE.

13. Kunernueckas xoHuenuus pasHoBecus. KoHcranTta paBHoBecusa. Cme-
IICHUE PAaBHOBECUS NPH M3MEHEHHM KOHIIEHTPAalUH, TEMIIEpaTypbl U
nasienus. [Ipuamun Jle-Ilarense.

14. OO6mas xapakrepuctuka anemeHToB rpynmbl [A. Bomopon (u3oTtorisl,
nosryueHue, PU3nIecKue U XUMUIECKHE CBOICTBA).

15. Bopna, reomeTpust U CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKUE CBOMCTBA BO-
nbl. Bona kak pactBoputelnb. Boga B cenbCkoM X034iCTBE

16. XUMHYECKHE CBOMCTBA MICTIOYHBEIX MeTaiwIoB. Kamni kak 3jeMeEHT IIH-

TaHus pacteHuil. Kanuiineie ynoopeHus.

17. ®dusnyeckue U XMMHUYECKUE CBOMCTBA KaJIbIMA U Maraus. MIx Ouosoru-
YECKOE 3HAYEHUE

18. dusndeckrue 1 XUMHIECKUE CBOMCTBA AIIEMEHTapHOTo 0opa.

19. Kucnopoansie coequuenus 6opa: okcuj, O0pHAs KUCIOTA, TMOJIUKHCIIO-
ThI O0pa, UX COJIH

20. Dur3nyecKnue 1 XUMUYECKHE CBOMCTBA METAJUIMYECKOTO AJIFOMUHUS.

21. Okcuapl ¥ THAPOKCHIIBI ATFOMUHMS, pa3HooOpasue ux cTpoeHus, amgo-

TCPHOCTH 3TUX COGI[HHGHHﬁ, PCAKIIMHU UX B3AMMHOT'O ITPCBPAIICHU.
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22.

XUMUS HEOPraHWYECKUX COCIMHEHUM YIJIEpOJa: YIJIEKHUCIIOro ra3a u
€ro MPOU3BOHBIX.

23. 3HaYeHUE COCIUHEHUN yTIIepoda B CEIbCKOM X03siiicTBe. KpyroBopot
yriepoJia B pupoJie. IKOJOTHUECKUE aCIEKThl XUMHUH YIIIEpOa.

24. XuMus coeAUHEHU KpeMHus. KpeMHe3em, CUIIMKAThl U aTlOMOCHIIMKA-
ThI KaK TOYBOOOPA3YIOIINE MUHEPATIBL.

25. OcoOeHHOCTH XMMHUHU T€pMaHus, 0JOBa M CBHHLA. [IpuMeHEeHHe 3THUX
3JIEMEHTOB U UX COEOUHEHUI. DKOJOrMYecKas OIMacCHOCTh COSIWHCHUI
CBUHIIA

26. XUMUS MOJIEKYJISIPHOTO a30Ta.

217. XUMUS AaMMUAKA U €r0 IPOU3BOJIHbIX.

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

29. ®ocdop, amnorponHbie MoAUPUKALWU, (HU3MUECKHE U XUMHUYECKUE
CBOMCTBAa MOJIEKYJIsIpHOTO (hochopa.

30. OptodocdopHas kucioTa U ee coyd. 3HaueHue Gocdopa Kak MeMeHTa
nutanus. DocdopHeie ynoOpeHusl.

31. DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOAa. DKOJIOTHYECKask pOjib
KHCIIOPOJIa U 030HA aTMOC(EpHL.

32. CoenuHeHusl cepbl ¢ BOAOPOJAOM U KuciopomoM. CepHas KHUCIIOTa,
Cynb(arsbl.

33. CepHuUCTBIN a3, CepHUCTAs KUCIOTA, cylb(uThl. CepoBOIOPO U MOJIHU-
cynb(aHbI.

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

35. XnopoBogopon, cossiHas kucinora. CoeMHEHNs XJ10pa ¢ KUCIOPOJIOM U
UX CBOICTBA.

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

37. CeMeNnCTBO Kelle3a U UX XUMUYECKHE CBOMCTBA.

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

39. OcoOCHHOCTH XMMHUH XpOMa; €ro Ba)KHEWITNE COCIUHEHHS (OKCHIBI,
TUAPOKCHU/IbI, KUCTIOTHI, COJIN).

40. Xumusi MEAN U €€ coeqMHEHUMN (OKCUbI, TUAPOKCHUIBI, COJIH).

41. [Ipenamer, 3agaun ¥ 3HaUeHUE aHaTUTHYeCKON xumun. Kiaccudukamms
METO/IOB aHajn3a. TOYHOCTh AaHAIMTUYECKHUX ONpe/IeTICHUN

42, TeopeTnyeckre OCHOBBI AHATUTUYECKOW XUMHH: 3aKOH JEHCTBYIOIIUX
MacCC.T€OpUsI  AJNEKTPOJUTUUYECKON JTUCCOIUALMU, TMPOTOIUTUYECKAS
TEopHusl.

43. XHMMHUYECKOE PaBHOBECHE B IreTeporeHHbIXx cucreMax. [IP, ero mpume-
HEHUE.

44. CriocoObI BRIpaXEHHUSI KOHIIEHTPAIIMU PAaCTBOPOB: MPOILICHTHAS, MOJISP-
Hasi, HOpPMaJIbHAsSI, TUTP, MOJISUIbHASI KOHLIEHTPAIUU.

45. OcHOBBI TpaBUMETpUYecKoro ananusza. CyTh MeTOJa, NPUMEHEHUE,
ycnoBus mpoBeeHus. OcaxaaeMas U TpaBUMeTprueckas GOpMEI.

46. OCHOBBI TUTpUMETpUYECKOr0 aHanu3a. CyTb, TPUMEHEHUE, YCIOBHUS
npoBeieHus. PacTBOpBI B TUTPUMETPHUH

47. Knaccudukanust meronoB turpumerpun. CyTh KaXJA0W TPYHIBI METO-
noB. OO1Me nprueMbl TATPOBAHUS

48. XapakTepucTuKa METON0B HeuTpanusauuu. [Iposenenue, npuMeHeHue
Y 3Ha4YCHHE.

49. XapakTeprucTUKa METOI0B KOMILIEKCOHOMETPHHU.
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50.

OCHOBBI OKHCIUTEIHHO-BOCCTAHOBUTENLHBIX METOJA0OB aHann3a. Kiiac-
cu(dUKaIUS STUX METOJIOB.

51. XapakTepucTUKa TEePMAaHTaHATOMETPHUU, MOJOMETPHH U XPOMAaTOMET-
PHH.
52. XapakTepucTUKa METO/I0B OCAXKICHHUSI.

3amaun UIT DK3aMeHa

r
Brruncnuth 3HaueHne AHE 8 I MPOTEKAIOLIEH B OpraHu3Me pEeaKLu

MMPpEBpaICHUS INIIOKO3bI U CACIaTh COOTBCTCTBYIOINUEC BHIBO/IbL
CsH120s6 (x) = 2 C2H50H (k) + 2CO2 (T)

TemmepaTypHbIii KO3h(UIIMEHT peaknuu paBeH 2,5. Kak u3aMeHuTcs ee
CKOPOCTh TPHU OXJIAXKJICHUH PEAKIIHOHHOW CMECH OT M3MEHCHHS TeMIIe-
patypsl ot 50 °C go 30 °C?

Kak n3MeHuTcst ckopocth xumuueckon peakuu A(r) + 2B(r) = C(r) +
D(r), npu yBennyeHnn KoHLEHTpauuu Beuiectsa B B 3 paza?

CocTaBHTh 3JEKTPOHHBIC (OPMYJIBI U MPEJICTAaBUTh IpapUUYeCKH pas-
MEIICHHUE JICKTPOHOB O KBAHTOBBIM SIYCHKAM JIJIsl YKA3aHHBIX 3JIEMEH-
toB Ga u non S*

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

MeTtomom anekTpoHHOTrO Oananca moadoepute Kodh(PHUIMEHTH B cxeme
OKHCIIMTENbHO-BOCCTAHOBUTENBHON  peakuuu  KMnOs+  KNO:2 +
H>SO4 = KSO4 + MnSO4 + KNO3 + H,O

PaccunTaiiTe Maccy BOJbI U pacTBOpa C MaCCOBOM JOJIEM XJIOpHaa Mar-
HUs 20%, KOTOpBIE OTPEOYIOTCS /1JIsl IPUTOTOBJICHUS PACTBOPA MacCoi
300 r ¢ maccoBoit noneit MgCl, 4%.

K pactBopy conu maccoi 250 r (maccoBast gosst 10%) npunwinm Boxy
o6vemom 150 mi (TuTOTHOCTE | T/MIT), OIIpEEIUTEe MaCCOBYIO JOJIO CO-
JIM B MIOJYYEHHOM PAaCTBOPE.

Paccunraiite KOJIMYECTBO BELIECTBA TUAPOKCUAA HATPHUS, KOTOPBIA I10-
TpeOyeTcs Il IPUTOTOBJICHUST pacTBOpa mMaccoir 60 T ¢ MaccoBoi J10-
nent menoun 15%.

10.

K pactBopy cepHoii kucinotel oobemoM 250 M (MaccoBast mosst HoSO4
12%, nnotrocts 1,08 r/min) npunuim Boxy maccoi 120 r. PaccuunTaiite
MacCOBYIO JIOJI0 CEPHOM KUCJIOTHI M3YYEHHOM PacTBOpe

11.

Cxopocts xumuueckoir peakiuu 2NO(T) + O2(r) = 2NO»(r) npu KoH-
LHEHTPALUAX pearupyromumx BEILIECTB [NO]=0,3monb/n "
[02]=0,15momnb/n coctaBmia 1,2-10monb/n-cex. Haiiti 3HaYeHHE KOH-
CTaHThI CKOPOCTH PEAKIINH.

12.

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

o

13.

Boruncnuth 3HaueHne A 298 1 MpoTEKarollel B OpraHu3Me peakiuu

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

14.

O6pa3zer n3BectHsIKa Maccoit 0,5 06paboTany CONMSTHOW KUCIOTOM, TIPH
9TOM BBIIEIHUIOCH 75MI yriaeKucioro raza. Omnpenenure MacCoBYIO J10-
710 KapOOHaTa KaJbllKs B TAHHOM 00pasiie M3BECTHSIKA.

15.

VYkazarb Te€ W3 HHUX, KOTOpble OO0Jagar0T  OKHUCIUTEIBHO-
BOCCTAHOBUTENILHON ABOMCTBEHHOCTHIO: NH3, HoSO4, MnO>, KMnOy,
HNO;, KoaMnO4, HNO3, H>S, H>SO:s.

HJI-1onk-1
Hcnonb3yeT oCHOB-
HBIC 3aKOHEHI ecTe-
CTBEHHOHAY4HBIX
TUCITUTLIAH IS pe-
IIEHUs] CTaHJapTHBIX
3a/1a4 B B 00J1aCTH
arpoOHOMUU C MpUMe-
HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI1
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16.

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

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHBIE ypaBHEHHUS THAPOJIU3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpusi. YKaXKHUTE PEaKIUI0 CPelbl B PacTBOpE
COJIH.

18.

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

19.

CocTaBuTh 3J€KTpOHHBIE (OPMYJBI M MPEACTaBUTH TpaduuecKu pas-

MCIICHUC 3JICKTPOHOB I10 KBAHTOBBLIM STYeUKaM IS atromaBr u mona
Al3+A

20.

Metonom aieKTpoHHOTrO OanaHca noadepure Kod(p(UIMEHTH B CXeMe
OKHCIHUTENbHO-BOCCTaHOBUTENBHON peakuuu: Nal + NalOs + HoSOg4
—I> + NaxSO4 + H2O

21.

K pactBopy maccoit 250r, MaccoBasi 0J1s1 COJIM B KOTOPOM COCTAaBIISIET
10%, npununu Boxy 00béMoM 150Mi. [IpUHSB MIOTHOCTH BOJBI PAaBHOM
1r/M7, onpeienuTe MaCCOBYIO JIOJO COJIM B MOJIYYEHHOM PacTBOPE.

22.

Kak moBiusieT yMeHbIIIEHNE TaBJICHUS Ha PABHOBECHE B PEAKIIHSX:
a) N2Ou4(r) — 2NO2(1)

6) 2NO (1) + O2(1) — 2NO2(1)

B) 3Fe203(k) + CO(r) — 2Fe304(k) + CO(1)?

23.

Omnpenenute MOJSPHYIO KOHIIGHTPAIMIO PacTBOpa, MOJYYSHHOTO MpPH
pacTBopeHuu cynbdara HaTpus Maccoit 42,6 r B Boge maccoit 300 r, ec-

24.

JIY TUTOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12 r/m.
T

Paccunrars 3HayeHUE AG2es peaKuHUyu U yCTAHOBUTH B KAKOM HaIIpaB-

JICHUH OHA MOKCT IMPOTCKAaTb CAMOIIPOMU3BOJIBHO B CTAHAAPTHLIX YCJIO-
BUAX

25.

NiO (k) + Pb (x) = Ni (k) + PbO (k)
Paccunrars 3HayeHUE AG2es peaKuHUyu U yCTAHOBUTH B KAKOM HaIIpaB-

JICHUU OHA MOXET MPOTEKATh CAMOIIPOU3BOJBHO B CTaHJIAPTHBIX YCIIO-
BUSIX
8 Al(x) + 3 Fe304(x) = 4 AlLO3 (x) + 9Fe(kx)

26.

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

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA O0YUAIOIIETOCs MPEICTABIICHBI B TA0JINIIC

Ilkana Kputepuu onennBanus

- 00y4Jaromuncs MOTHO YCBOMII YU€OHBIN MaTepual;
MOJTB3YETCSI TEPMUHOJIOTHEH;

KU CBSI3HOTO ONHMCAHUS SBIICHHI U IMpOoNECCOB;

Onenka 5

CKOU MOCJIEN0BATEILHOCTH,
(OTIMYHO)

KOHKPETHBIMH ITPUMEPaMU;
Y HaBBIKOB,;

POCTENICHHBIX BOIIPOCOB.

Onenka 4 - OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO TIPH

(xoporo) 3TOM HUMEET MECTO OJIUH U3 HEIOCTATKOB:
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- TOKa3bIBaE€T 3HAHUE OCHOBHBIX MOHATUN IUCUUIUIMHBL, TPAMOTHO
- IPOSIBIISICT YMEHHUE aHAIM3UPOBATh U 0000IIaTh HHPOPMAINIO, HaBBI-
- IEMOHCTpPUPYET YMEHHUE H3JIaraTh MaTepual B ONpeAeICHHON Jornye-
- TOKa3blBa€T YMEHHME WILTIOCTPUPOBATh TEOPETUYECKHE IOJIOKECHUS
- IEMOHCTPUPYET CHOPMUPOBAHHOCTH M YCTOMYUBOCTH 3HAHUHM, YMEHUI

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




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

Onenka 3
(YZIOBJIIETBOPUTEIHHO)

- 3HaHHWE OCHOBHOI'O MPOTPaMMHOI0 MaTepHalia B MUHHUMaJIbHOM 00be-
Me, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HEIOJIHO WJIM HENOCIIEOBAaTEIbHO PACKPBITO COAECPKAHUE MaTe-
puaina, HO MoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

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

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

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

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

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

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

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

4.2.3. KypcoBasi pa6ora / KypcoBoii NpoeKT

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

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBaHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEnEeHUS
M3MEHEHUS







