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1. [Inanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUIIHHE,
COOTHECEeHHbIE C IJIAHUPYeMbIMHU pe3yjbTaTtaMu ocBoeHuss OITOII

1.1 leap u 3agaun AUCHUILIHHBI

bakanasp no Hanpasnennto noarotoBku 35.03.03 ArpoxuMust 1 arporoYBOBECHUE JOKEH OBITh
MNOATOTOBJICH K PCIICHHUIO 3aJad HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH CIICAYIOUICTO TUIIA: ITPOU3BOI-
CTBEHHO-TEXHOJIOTUYECKOM.

Heab nucuunIuHbI — cHOPMUPOBATH Y 00YUAIOIINXCS 3HAHUS, IPAKTUUECKHAE YMEHHS M HABBIKH
10 XUMHUU OOIIEeH, HEOPTaHUYECKON U aHATUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TTPOdHIIH-
PYIOITUX JTUCIMIUINH, 00€CTIeYnBaId TOHUMaHUE U OCBOCHUE METOJIOB aHA/IM3a M 3aKJIaJbIBaIN 0a3uc
JUTSL TIOCIIEYIOIIEH TPAKTHUECKON pabOThl B COOTBETCTBUU C OPMUPYEMBIMUA KOMITETECHITHSIMHU

3agaum JMCHUILIMHDBI:
- MOJYYUTh 3HAHUSA MO TEOPETUYECKUM OCHOBAM XMMHMH HEOPTaHMYECKOW M AHAIMTUYECKOW U CBOM-
CTBaM BXHEHIIUX XMMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX HEOPTaHHYECKUX
BCIIIECTB;
— Hay4uTb MPEJCKa3bIBaTh BO3MOXKHOCTb U HAMPABJIEHUE MPOTEKAHUS XUMHUUYECKUX PEAKIUI;
— YCTaHaBJIMBATh B3aMMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €0 XUMUYECKUMHU CBOMCTBAMH,
— TI0JIb30BAThCA COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTHEN;
— BBIPAa0OTaTh YMEHHS IOJIH30BATHCS MPOCTEUIINM JIA0OPATOPHBIM O00OPYOBAaHUEM, XUMUUYECKOU TI0-
CYZIO¥ U U3MEPUTEILHBIMH IPUOOPAMH;
— MTO3HAKOMHTH C OCHOBAaMH COBPEMEHHBIX METOJ0OB XUMUUYECKOTO aHAIIN3;
— IIPUBUTH HABBIKMA PACUETOB U IMPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALIUY;
— IS TIOJYYEHHUs TOCTOBEPHBIX PE3yJbTaTOB aHAIW3a, HAYYUTh CTAaTUCTHYECKON 00pabOTKe MOTydeH-
HBIX PE3YJIbTaTOB.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU

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

Kon u HaumeHnoBaHue dopmupyemsie 3YH
WHAUKATOPA TOCTHKE- 3HAHUS YMEHUS HaBBIKU
HUSL KOMIETEHIIUH
N-1onk-1 Ucnmonssyer | OOyuaromuiicss pomked | O0yuaromumiics: omkeH | OO0ydarommiics IIOJI-
OCHOBHBbBIC 3aKOHBI | 3HATh: CBsA3b MCKAY | YMCTb: CaMOCTOATCIIb- | ’)KCH BJIAACTDH COBpC-
€CTECTBEHHOHAYYHBIX CTPOCHHUEM BEIECTB U | HO paboTaTh C YU4ECOHOU | MEHHOM  XHUMHYECKOM

TUCIUIUIAH JUIS pellie-
HUS CTaHIApPTHBIX 3a-
nad B o0nactu arpo-
9KOJIOTUH, arpoOXUMHUU
U arpornoyYBOBEICHUS C
MpUMEHEHHEM HHGOP-
MaIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH

UX XUMUYECKUMHU CBOM-
CTBaMH; OCHOBHBIE XH-
MHYCCKHE 3aKOHBI U
MOHSTHS; MPAKTUYECKOE
NPUMEHEHUE  HEKOTO-
pbIX  HEOPraHUYECKUX
BEILIECTB B CEJILCKOXO-
3IUCTBEHHOM  TIPOM3-
Bojactee (b1.0.34 -3.1)

U CIIPABOYHOM JIMTEpa-
TypoOil;  UCIHOJIB30BaTh
CBOWCTBA XUMHUYECKUX
BEIECTB B J1aboparop-
HOM M TPOU3BOJICTBEH-
HOM MpaKTUKE C TpH-

MEHEHHeM  HH]OopMa-
IIIOHHO-
KOMMYHHUKAIIHOHHBIX

texaonoruii (61.0.34 —
V.1)

TEPMUHOJIOTHEH B 00-
JACTH XWMHUHU Heopra-
HUYECKOM M aHaJIUTH-
YeCKOH, OCHOBHBIMH
HaBbIKaMU oOpareHus
C J1abopaTopHBIM 000-
pyJOBaHHEM H TOCY-
IOW; 3HAHUSIMU II0 TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJ0B
ananmsa (b1.0.34 —H.1)

2. MecTto qucuuminnabl B ctpykrype OITOII
JuctumimHa «XUMHsST HEOpTraHWYeCKass U aHATMTHYECKAas» OTHOCHTCS K 00S3aTeNbHOW YacTu
OCHOBHOM Mpo¢eCcCHOHATBHOM 00pa30BaTEIHLHOM MPOTpaMMbI OaKaTaBpHara.




3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0BbéM mucHuIInHbl coctaBigeT 5 3auétHbix equnuibl (3ET), 180 akagemuueckux uvaca (maiee
yacoB). JlucuuminHa uzydaercs B 1 cemecrpe;

3.1. Pacnipenesienne o0beMa M CUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHoM paboTh KonnuectBo yacos

KonTakTHasi padoTa (Bcero), 64

B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA

Jlexmuu (JI) 32
Jlabopartopusie 3ansTus (JI3) 32
[TpakTnueckue 3ansatus (I113) -
CamocrositejibHasi padorta ctyaeHToB (CP) 89
KoutpoJsb 27
Hroro: 180

3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM

Ounas ¢popma o0ydyeHHs

B TOM YHCJIE
Ne Bcero | koHTakTHas pa- R
HaumenoBanue paszznenos u tem =
TEMBI 4acoB 6ota cp | 8 g
J | JI3 | 113 i
1 2 3 4 5 6 7 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUHI 12 2 4 - 6 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaKIUN 10 2 2 - 6 | x
1.3. | PactBOpBI 10 - 4 - 6 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. M.
1.4. 12 6 - - 6 | x
MeHeneeBa 1 XMMUYECKasi CBSI3b
1.5. | OKHMCIUTETBLHO-BOCCTAHOBUTEILHBIC PEAKITUU 14 2 4 - 8 X
1.6. | KomIuiekCHbIE COeAMHEHUS 12 2 2 - 8 | x
Paznen 2. Xumust 3ieMeHTOB
2.1. | XuMmus s-3J1€EMEHTOB 12 2 2 - 8 X
2.2. | XuMHus p-2JEMEHTOB 16 6 2 - 8 | x
2.3. | Xumus d-37€MeHTOB 12 2 2 - 8 | x
Paznen 3. XuMus anaautuyeckas
Brenenue. Knaccuduxaiums MeTo0B aHain3a U
3.1. | TpeboBaHMst K HUM. METpOJIOTUS M CTATUCTHYECKAs 10 2 - - 8 | x
00paboTKa pe3yJbTaTOB aHATN3a
3.2. | OCHOBHbIE NOHSTHUS TUTPUMETPUUECKOTO aHAIN3A 20 4 8 - 8 X
3.3. | CymHocTh IpaBUMETPUUECKOT0 aHAJIN3a 13 2 2 - 9 | x
KonTposb 27 X X X x | 27
Hroro 180 32 | 32 - 89 | 27

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

[IpakTHyeckast MOATOTOBKA NMPHU pean3alui YIeOHBIX MPEIMETOB, KypCOB, AUCHUIUIMH (MOY-
Jeil) opraHu3yercs MyTeM MPOBEACHUS MPAKTUUECKUX 3aHATHUH, MPAKTUKYMOB, JIaOOpaTOPHBIX paboT U
WHBIX AaHAJIOTMYHBIX BUAOB y4eOHOW NEATEIBHOCTH, MPEAyCMATPUBAIOIINX ydacThe OOydJaromuxcs B
BBITIOJTHEHUH OTJENbHBIX 3JIEMEHTOB padoT, CBA3aHHBIX C Oyaymied mpodeccHoHaNbHON AesTeIbHO-
CTBIO.




HpaKTI/I‘IeCKaSI IIoATOTOBKA MOXKET BKJJIKOYATH B C66$I OTACJIBHBIC 3aHATHA JICKIITUOHHOI'O THIIA,
KOTOpPBIC TIPEIyCMaTpPUBAIOT Tepeaady y4ueOHo mHpopMaIruu o0yqaronmMcs, HEOOXOIUMOMN ISl 1O-
CJICAYIOIIETO BBINOJIHEHHS paboT, CBA3aHHBIX ¢ OyayIel Mpo(ecCHOHATBHOMN NesTeTbHOCTBIO.

PexomenayeMbIii 00bEM MPAKTUYECKON MOATOTOBKH (B MPOIIEHTAX OT KOJMYECTBA YacCOB KOH-
TaKTHOH pa0OThI) I TUCIHUILINH, PEATH3YOIINX:

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

Paznen 1. O0mas xumus

IloHsiTHS M 32KOHBI CTEXMOMETPHH.

Moub, ocTossHHasE ABOTaapo, MOJISIpHAsl Macca, XUMHUECKHUI YKBUBAJICHT, ()aKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHbI 3KBUBAJIEHTOB, COXPAHEHUS MACCHI, IOCTOSTHCTBA COCTABa, 3aKOHBI T'a30-
BOT'O COCTOSIHUSI BEILIECTBA.

CKOpOCTh U PHEpPreTuKa XUMU4eckon peakuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMUYECKOW peak-
1UH; GaKTOPHI, BIHUSIONINE HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakiis KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKON pEaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUU OT TeMIIepaTyphl, MPaBUIIO
Bant-T'odda, sHeprus aktuBaiuu, 3HEPreTHYECKUN Oapbep, aKTUBUPOBAHHBIN KOMIUICKC, KaTalu3, Ka-
Tanu3aTop, GepMeHT; 3HAYCHHE YYCHHUS O CKOPOCTU XUMHUYECKON peaKlui B XUMHUH, OUOJIOTHH U CEJlb-
CKOM XO3SIICTBE; 3aKOH JEWUCTBYIOIIMX Macc Uil XMMUYecKoro paBHoBecus, npuHuun JlelllaTtensbe,
POJIb XUMUYECKUX PAaBHOBECUM B MPUPOJE; TEPMOAMHAMUYECKUE CUCTEMBI: OTKPBITHIE, 3aKPbIThIEC, U30-
JUPOBAaHHbIE, TOMOTCHHbIE U T€TEPOrCHHbIC; BHYTPEHHSA DHEPIHUs, SHTAIbINS, TETIOBONH 3PPeKT Xu-
MUYECKOW peakiuu, 3aKoH ['ecca, SHTpONUs KaKk Mepa BEPOATHOCTU COCTOSIHUSI CUCTEMBI, U3MEHEHHUE
sHepruu ['nb60ca Kak KpUTepHii BO3SMOKHOCTH CAMOITPOU3BOJILHOTO MTPOTEKAHUS PEAKIUH.

PacTBOpbI

MounsipHasi KOHLIEHTpanus, MOJIIpHas KOHLEHTpalus SKBUBAJIEHTAa, MaccoBas AOJs, TUTP, TEPMO-
JTUHAMHYECKHE MPUYUHBI 00pa30BaHUs PACTBOPOB; (DM3MUECKHE U XUMHYECKHE CHUJIBI, 00YCIIaBIUBaIO-
e o0pa3oBaHUe PaCTBOPOB; OTIUYHME CUIIBHBIX 3JIEKTPOJIUTOB OT CIa0bIX; TUIBI CHIIbHBIX 3JEKTPOJIU-
TOB; TUAPATAIMS NOHOB, KOHCTAHTHI U CTEMIEHHU JUCCOIUAINH CIIA0BIX AIEKTPOIHUTOB; BOJA KaK CIa0bIN
ANEKTPOJIUT, BOAOPOIHBIA U THIPOKCUIILHBIN MOKa3aTeIu PacTBOPOB, CIIOCOOBI U3MEPEHHS BOJOPOIHO-
ro MOKa3aTelsl; TUAPOIU3 COJIEH, TUIIBI THAPOIN3a, KOHCTAHThl U CTENIEHU TUPOJIN3a COJICH; 3HAaUCHUE
PacTBOPOB CUJIBHBIX M CIA0BIX AJEKTPOIUTOB B XUMUU, OMOJIOTHH U TEOXUMHUH.

Ctpoenue aTtoma, nepuoanyeckuii 3axon /.. MeneneeBa 1 XuMu4eckasi CBsi3b.

OcHOBHbIE PUHIUIIBI KBAHTOBOM TEOPUHU CTPOCHMSI BEIIECTBA; KBAHTOBBIC UKCIA: IJIaBHOE, OpOU-
TaJbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUYECKHUE YPOBHU M MOJYPOBHH aTOMA; MPHUHIIMIIBI 3aM0JIHE-
HUS 3JIEKTPOHHBIX OpOUTaieil aToMa B OCHOBHOM cOCTOSIHMM: puHuuI [laynu, npasuino XyHna; siek-
TPOHHBIE EMKOCTH OpOUTaJeH, MOAYPOBHEH U ypOBHEW aToMa; CIIOCOOBI 3alMCH JIEKTPOHHBIX (HOpMyIT
aToMa; coBpeMeHHas (HOpMYyJIHPOBKA MEPUOAMUYECKOTO 3aKOHA; CTPYKTypa MEPUOJUYECKON CHCTEMBI;
npaBuiio KieukoBCKOro; NepruoJuyHOCTh U3MEHEHHS CBOMCTB aTOMOB 3JIEMEHTOB: SHEPTUM HOHU3AIUH,
CPOJCTBA K AJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTH, IEPUOTUYECKHUI XapaKTep U3MEHEHHUs CBOWCTB 3Jie-
MEHTOB; CBSI3b PACIIPOCTPAHEHHOCTH XUMUYECKUX JIEMEHTOB C UX MOJOXEHUEM B MEPUOJAMYECKON CHU-
CTEME, MaKpO- U MUKPO3JIEMEHTHI; TUIIBI XUMUYECKON CBS3HM; XapAKTEPUCTUKHU CBA3EH: DJIEKTPUUECKUE
JTUTIONBbHBIE MOMEHTHI, d()(EKTUBHBIC 3apsIbl ATOMOB, CTEIIEHb MWOHHOCTH, HAMPABICHHOCTh M HACHI-
LIEHHOCTb, SHEPIUs U JJINHA CBSA3U.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKINH.

CreneHb OKUCIECHHS], OKHCINUTEIN U BOCCTAHOBUTEIN; COCTABICHUE YPABHEHHS] OKUCIUTEIBHOBOC-
CTAHOBUTEJIBHBIX PEAKIMI; OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE MOTEHIMANbI; ypaBHeHUe HepHcra;
ONpEeJEICHUE HANpaBICHUS NPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOUIBIO
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX MMOTEHIIUATIOB, POJIb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU B
MIPUPOJIE.

KoMiuiekcHble coeTUHeHH .

CrpoeHre KOOPAWHAIMOHHON c(ephl KOMIUIEKCHBIX COETUHEHHI: KOMIUIEKCOOOpa3oBaTelb, JIU-
raijibl, JOHOPHbIE aTOMBI JIMTAHJIOB, IEHTATHOCTh, KOOPJAUHAIIMOHHOE YUCIIO, TEOMETPUSl KOOpIUHALIU-
OHHOH cepbl; BHEUIHeCPEepHble MOHBI; KOMIUIEKCH C XeIaTo00pa3yoUMMH U MaKpOLUUKINIECKUMU

6



JUraHAaMH; yCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHHUI B pacTBOpax, KOHCTAHTA YCTOWYMBOCTU U KOH-
CTaHTa HECTOMKOCTH; (DaKTOPbI, BIUSIONINE HA YCTOWYMBOCTh KOMIUIEKCHBIX COECUHEHHI B pacTBOpax:
TeMIeparypa, XeJNaTHbId ©  MaKpOUMKIMYECKUW JPQEeKThl, 3apsa  LEeHTPATbHOTO  HOHa-
KOMILIEKCO0Opa3oBatessi, TeoOprs KOOPIANHAIIMOHHON XUMUYECKOM CBsI3U, 3HAYEHHE KOMITJIEKCHBIX CO-
€JUHEHUU B KIIETKE.

Paznena 2. XumMus 3J1€eMEeHTOB.

Xumus S-3JIEMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NYECKUX U XMMHUYECKHUX CBOWCTB ATOrO IJIEMEHTA;
OMHApHBIE COEIMHEHMsI BOJAOPOA C AJIEKTPOOTPUIIATEIILHBIMU AJIEMEHTAMH, WX MOBEACHHE B BOJHBIX
pacTBopax, TUIAPUIIBI IIETOYHBIX M MIEJIOYHO-3EMENBHBIX METAIJIOB, OOIIME CBOIMCTBA 31EMEHTOB [A-
MOATPYIIBI; MIETOYHbIE METAJIbl KaK BOCCTAaHOBUTEIH, oOpa3zoBaHMEe OMHAPHBIX COCIMHEHMM U HX
CBOMCTBA, KaTHOHBI MIEITOYHBIX METAUIOB KaK BaKHEWIIash XUMUYecKash opMma UX CYIIECTBOBAaHUS B
MPHUPO/IE, CBOICTBA 3TUX KaTUOHOB, HATPUHN U KaJUil KaK KOMIIOHEHTHI TOYBbI ¥ TIOYBEHHBIX PACTBOPOB,
KaJIMi Kak DJIEMEHT MUTaHUS PACTEHUH, KaJuitHbIe yI0OpEHNs, KPYTOBOPOTHI HATPUS U KAIUS B TIPUPO-
ne; obmue coiictBa ITA-moarpynmer; aMmpoTepHOCTh OEpUILIHSI, €r0 OKCHUIA M TUIPOKCHIA, TOKCHY-
HOCTh OCpWIUIHS M €r0 COSAMHEHMIA;, (PU3NUECKUe U XMMHUECKHUE CBOWCTBA MarHus M KallbILlUs, UX BOC-
CTaHOBUTEJIbHBIE CBONCTBA, KATUOHBI MarHUs U KaJIbLUs KaK BakKHEUIHe (GOPMBbI CYIIECTBOBAHUS ITUX
3JIEMEHTOB B NIPHPOJIE, CBOMCTBA ITHX KAaTHOHOB; POJIb MarHus B xaopodumne, Mg?* u Ca** B pepmen-
TAQTUBHBIX PEAKIMIX; MAarHUHA U KalblMHA KaK MUTATEIbHbIE KOMIIOHEHTHI IIOYB, MX HMOHOOOMEHHOE TO-
BEJICHUE B MMOYBAX, )KECTKOCTh BOJIbl, K3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMHUs p-3JIeMEHTOB.

OOmme cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMHUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapakTepa CBA3€il B coenHe-
HUsSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMS, (pU3MUECKUE U XUMHUECKUE CBOWCTBA 3Jie-
MEHTHOT0 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YECKHE M XMMHYECKHE CBOMCTBA METANIMYSCKOT'O AIFOMUHUS, BAXKHECHINIMEG XUMHUCCKUE CBOMCTBA OH-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCU]IBI AIFOMUHHUS, pa3HOOOpa3ue UX CTPOCHHS, aM-
(OTEepHOCTh 3TUX COCAUHECHH, PEaKIMd WX B3aUMHOTO TMPEBpAIICHHs; OOIIME CBOWCTBA AJIEMEHTOB
IVA-noarpynmsl; XUMusi HEOPTaHWUYECKUX COSTUHEHUN YIJIEpO/aa: ajIOTPOITHbIE MOAU(MUKAIIIU yTJIe-
poJia, OKCUBI yriepo/ia, yroJibHas KUCIOTa M €€ COJH; OCOOCHHOCTH XUMHUYECKHUX CBOWCTB KPEMHUS;
OKCHJI KPEMHHUS, KpEMHHUEBBIE KUCIOTHI U MX COJIM; KPEMHE3€EM, CHIIMKATHI, aJJlOMOCHIIMKATHI KaK MOY-
BOOOpAa3yOIINe MaTePUAIIbI, UX 3HAYCHUE IS TUIOAOPOIUS MTOYB; OCOOCHHOCTH XHUMHH T€PMAaHMUsI, OJI0-
Ba U CBMHIIA, SKOJOTHYECKas OMACHOCTh CBHUHIIA; OOIIKME CBOMCTBA JIEMEHTOB V A-TIOArpYyMIIbl; OKCUIbI
a30Ta, a30THAsA, a30TUCTAsI U A30THOBATUCTAsI KUCIIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO
3JIEMEHTa, 3HaUYe€HUE a30Ta KaK 3JIeMEHTa MUTaHUs, KPyrOBOPOT a30Ta B MPUPOJIE, a30THBIE YIO0OPEHHUS,
HKOJIOTUYECKHE aCTIEKThI UX MPUMEHEHHsI, OKCUabl Gocdopa; oprodochopHas kuciaora u e€ cou,; 3Ha-
yeHue pocdopa kak 3meMeHTa MUTAHUS, KPyroBopoT ¢ocdopa B mpuposae, hochopHbie yaoOpeHus u
IKOJIOTHYECKHUE ACTEeKThl MX HCIOJIh30BaHUS; OOIIME CBOWCTBA 3MIeMEHTOB VIA-MOATpyMIbl; MONEKY-
JSPHBIN KUCJIOPOJ KaK OKHCIUTENb; 030H; TEPMOJUHAMUYECKAs] YCTOMYMBOCTh U PAaCHpOCTPaHEHHOCTh
COCIMHEHUI KUCIOPOAa; OKCHIbI, KUCIOPOCOAEepKAIINE KUCIOThI, OCHOBAHHUSI, COIM KUCIOPOACOAEP-
KaIMX KUCIOT KaK BayKHEHIIKEe KJIacChl HEOPraHUYECKUX COEMHEHUN; 0COOEHHOCTH XUMUYECKHUX CBS-
3€il cepbl; OKCHUJIBI CEPbI; CEpHAast KUCIOTA U €€ COJIU; CEPHUCTASI KUCTIOTAa U €€ COJIU; CEPOBOIOPO/I U TMO-
nucynbdanbl, CyTbGUIb U TOJMUCYIb(UIBI; Cepa KaK OMOTEHHBIN 3JIEMEHT; MPUMEHEHHE CYIh(aToB U
JIPYTUX COEIMHEHUM Cephl B CEIbCKOM XO3SIIICTBE, IKOJIOTUYECKAs OMIACHOCTh CEPHUCTOIO ra3a; CEJIeHO-
Bas KHCJIOTa U €€ COJIM; pOJib CeJeHa B MUTAHUU YEJIOBEKa U KOPMIICHUU CEJIbCKOXO3SHCTBEHHBIX JKU-
BOTHBIX; 00IIKe CBOICTBA 311eMeHTOB VIIA-MoArpymbl; cTeneHu OKUCICHHS TAJIOTCHOB B COSAMHECHHU-
sIX, 0COOCHHOCTH CBSI3€H, TepMOAMHAMUKA U CTPOCHHME COeMMHEeHHMH ¢dTopa, propoBomopon, GropoBo-
JOpOAHAs KKCIIOTa U €€ COJIM; XJIOPOBOJOPO, XJIOPOBOJAOPOIHASI KUCTIOTA U €€ COJIU, COEAMHEHUS C T0-
JIO)KUTENBbHBIMU CTETMEHSIMH OKHCIEHHUS XJIOpa, UX XUMHUYECKHE CBOWCTBA; NMPUMEHEHHE COCAMHEHMIA
XJIOpa B CEIBCKOM XO3SCTBE; (TOp KaK >KU3HEHHO HEOOXOMUMBIM SJIEMEHT W KakK JJICMEHT-
3arpsI3HUTENb OKPYKAIOIIEH CPEe/bl; UCIIOJIb30BaHNE COSIMHEHUI OpoMa U f0/1a B METUIIMHE.

Xumus d-3/1eMeHTOB.

OO61ue cBoiicTBa U OCOOCHHOCTH MEPEXOAHBIX METAIIJIOB; COEIMHEHHUSI XPOMa B CTEIEHSAX OKHUCIIe-
HUs +3 U +6; coequneHus monuoaeHa (VI); coennHeHus Mapraiiia B CTENEHIX OKUCIEHUS +2, +4, +6 u



+7; ponb COeNMHEHUN XpoMa, MOUOIeHa, MapraHIla, kKelle3a, HUKEIs, MeI1 U [IMHKA B KU3HEIEATEIb-
HOCTH YEJIOBEKA U JKUBOTHBIX; COCIMHEHMS XKEJe3a B CTENEHAX OKUCIEHUS +2 U +3, COeIMHEHUS KO-
0anbTa B CTEMECHAX OKUCICHHS +2 W +3; COCAMHECHUS HHUKENS B CTEIICHU OKUCICHHS +2; COCTUHEHUS
MEJU B CTENEHIX OKUCIEHUA +1 U +2; COeAMHEHNs IMHKA, KaJMHUS U PTYTH; POJIb COCAUHEHUN XpoMa,
MoONIMOIeHa, MapraHIia, xele3a, HUKeJs, MeU U IUHKA B JKU3HEIEATEITbHOCTH YeJI0OBEeKa U KUBOTHBIX;
TOKCUYHOCTb COEIMHEHUI KaaAMUs U PTYTH.

Paznea 3. Xumusa anajJauTn4deckas.

Teoperuvyeckne 0OCHOBbI AHAJIUTHYECKONH XUMHH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATMUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/E-
HUU, arpOXUMHUU U 3Konoruu. Knaccudukanus MeTooB aHamu3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MEpUTENbHAs MOCY1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIUU Pa3BUTHUS aHATUTUYECKON XUMUU. OCHOB-
HbIE€ THUIBl PEAKIUN, HCIOIb3YEMbIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpa30BaHUs; IMPOLECCHl OCaXACHUS-pAacTBOpPEHHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAM3a: AaHAIUTUYCCKUN CUTHAI M TMOMEXH, KIacCH(PHUKAIUsS MOTPErTHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3NOHHOCTh) METOJOB M PE3yJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABIWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJI, CIIOCOOHI MOBBIIMICHUS IPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIU3A.

Turpumerpuyeckuii aHaJIN3.

CymHOCTh METOJ1a, IPUTOTOBJICHHE PAbOYMX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIC MTPUEMBI TUTPUMETPUUECKUX OMpPeNeiIeHH (IpsiMoe, 00paTHOE TUTPOBAHUE U 3aMECTHTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA SKBUBAJICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBAHUS, PACUEThl B TUTPUMETPUUECKOM aHanu3e. KHUCIOTHO-OCHOBHOE TUTPOBAHHUE: COBPEMEH-
Has KOHUEMNUHUS KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
MEeToAa KHUCJIOTHO-OCHOBHOTO TUTpOBaHUs: KOMILIEKCOHOMETpUYECKOE THUTPOBAHMUE: KOMILIEKCOHBI,
KOMILIEKCOHATHI, IPUPOJA CKauYKa TUTPOBAHUS B KOMIUIEKCOHOMETPUH, METAJUIMHANKATOPHI, TPAaKTHYE-
CKOE MPUMEHEHHE METO0/1a KOMIUIEKCOHOMETPHUU: OINpeAeNieHNue O0IIei KeCTKOCTH BOJIBI, ONpEAeIICHUE
MarHuss M KaJbLHs IPU COBMECTHOM IPHUCYTCTBUH, ONPEIECICHUE ATIOMHUHMS, ONPEIACICHUE MEIU.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHME: TEOPETHUECKHUE OCHOBBI METOJA, MPUPOJAa CKayka
TUTPOBAHUS B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM THUTPOBAHHMH, NEPMAHIaHATOMETPHUS, MOAOMETPUS,
XpPOMAaTOMETPHSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE U APYTHE€ UHIUKATOPHI, UCIOJIb3yEMbI€ B KHCIIOT-
HO-OCHOBHOM THUTPOBAaHHWH, IPAKTHYECKOE MPUMEHEHHE METOJa OKHCIHMTEIbHOBOCCTAHOBUTEIBHOTO
TUTPOBAHUS: TIEPMAHTAaHATOMETPUUYECKOE OIPEACIICHHUE Keje3a, HOJOMETPUUECKOE ONpeeIeHUE ME/IH,
XpPOMaTOMETPUUECKOE OMPEETICHUE JKEIe3a; TUTPOBAHUE 110 METOY OCaXJICHHUsI, IPUPOJa CKauKa THUT-
POBaHMSI B METOJIE OCAKICHHS, ApTCHTOMETPHUS, CIOCOOBI YCTAHOBJICHHSI TOYKH SKBHBAJIIEHTHOCTU B M€-
TOAE OCAXACHUS, IPAKTUYECKOE MPUMEHEHUE TUTPOBAHMS MO METOAY OCAXKJIECHHUS: ONPEIECICHHUE rano-
TE€HU-UOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymHocTs MeToaa, hopMa OCaXKICHUS U TpaBUMETpUYecKas Gopma, MOJHOTA OCAKICHUS, PUIH-
HbI 3arps3HEHHsS] OCAJIKOB, (PUIBTPOBAHHWE U MPOMBIBAHUE OCAJKOB, BBICYIIMBAaHHE M MPOKAJTMBaHUE
0CAaJIKOB, pacueThl B IPABUMETPUUYECKOM aHAIM3€, MPAKTUUECKOE MPUMEHEHHE METOJla rpaBUMETpUYE-
CKOI'O aHaJIM3a: ONPEJEICHUE BOJIbI, ONPEIEICHUE KPEMHUEBOM KUCIIOTHI, ONIPEAEIICHNE XKelle3a U allko-
MUHHUSL, onpenienenue 0apus u cynb(ar-uoHOB.

4.2. Conepxxanue JeKui
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Kpartkoe congepxanue nekuuu ] SIS
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OcHOBHbIE MOHATHS W 3aKOHbI cTexuoMeTpuHu. OCHOBHbBIE 3aKOHBI U
1 MOHSATUS XUMHUHU: aTOM, MOJICKYyJia, OTHOCUTEJIbHAs aTOMHAass U OTHOCH- ’
' TeJIbHAsE MOJEKYJIIpHAst MacChl, MOJIb, MOJIIpHAs Macca, 3aKOHBI COXpa-
HEHMS MaCChl, TIOCTOSHCTBA COCTABA, 3aKOH DKBUBAJIECHTHBIX OTHOLIEHHUIA.
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CxopocTh M JHepreTuka XUMHYecKuX peaknui. [lonarue o ckopoctu
XUMHYeCKON peakuuu. OCHOBHbBIE (DAKTOPBI, BIUSIOINIME Ha CKOPOCTb
peakuuu. OCHOBHON 3aKOH XHMMHYECKOM peakUMM ISl AJIEMEHTapHOMI
craguu. KoHcTaHTa CKOPOCTH XMMUYECKOM peakiuu. KoHcTaHTa paBHO-
Becus. [Ipunnun Jle-Illarense.

34,5

Crtpoenue atoma, nepuoanyeckuii 3akon /{. U. MenjaesneBa u xumu-
YyecKasi CBfA3b. ATOMHO-MOJIEKYJIsIpHOe ydeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHMM aTOMa C TOYKHM 3pEHUsS KBAHTOBOW TEOPHH.
[Ipuanun MuHumansHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunnmn
[Taynu. [IpaBuno Xynna. [Ipupona xumuueckoi cBsizu. CBOWCTBA KOBa-
JICHTHOM CBSI3U: JUIMHA U HEPrusi, HACBHIIIAEMOCTb U HAMPABIECHHOCTb.
WNonnast cBs3b, mpupoma oOpa3oBaHHMs W CBOWCTBA. MeTamudecKkas
CBsI3b, IPUPOJIa OOPa30BaHUS M CBOMCTBA. MEXMOJICKYISIPHOE B3aUMO-
JIECTBUE, BOJOPOHAS CBsA3b. l[lepmoanyeckuii 3aKOH U €ro COBPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpPHOAMYECKON CHUCTEMBI 3JIEMEHTOB.
N3MeHeHune CTpOEHHS U CBOMCTB 3JIEMEHTOB B MEPHOJIE, B rpymnme (paau-
yca aroMa, SHepruil HOHU3aLUU U CPOACTBA K JIEKTPOHY, FJIEKTPOOTPH-
1aTe’abHOCTH). [IOHATHS BAJIGHTHOCTH U CTENEHU OKUCIICHUSI.

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

KommniexkcHble coennHenusi. OCHOBHBIE MOHSITUS KOOPIAWHAIMOHHOMN
TEOpPUU: IEHTPATBHBIA HOH — KOMIUIEKCOOOpA30BaTelb, JTUTaHbl, KOOP-
JTUHAIMOHHOE YHUCII0, BHENTHechepuyeckue noHbsl. HoMmeHkIaTypa Kom-
IUIEKCHBIX coeqWHEHUN. BakHelnire TUNB KOMIUIEKCHBIX COSIUHCHHUH.
KOHCTaHThl yCTOMYMBOCTH U HECTOMKOCTH.

Xumusa s-3jeMeHTOB. CBOCOOpas3me CTpOeHUs aroma Bojopoja, (pusu-
YECKUX M XMMHUYECKUX CBOMCTB 3TOTO 3JIEMEHTAa. XMMHUYECKHE CBOWCTBA
HIEJIOYHBIX METAIIOB. POJIb KATHOHOB HATPUS M KaJMs B )KUBOU KIIETKE.
Harpuii u kaiuii Kak KOMIOHEHTHI OYBBI M TOYBEHHBIX pacTBOpoB. Ka-
T KaK JIeMeHT nuTanus pactennii. Kanuiinele yno0penusi.

9,10,11

Xumusi p-3yementoB. OOmias xapakrtepuctuka sjiemeHToB IITAmon-
rpynnel. Ou3nyueckue U XUMHYECKHE CBOMCTBA dlieMeHTHOTro O6opa. Kuc-
JIOPOAHBIC COSMHEHUS O0pa: OKCH, OOpHAsT KUCIIOTA, MMOJUKUCIOTHI 00-
pa, ux conu. Guznueckue U XUMHUYECKUE CBOMCTBA amtoMUHMs. OKCHIBI,
TUAPOKCHJIBI U COJIM ATFOMUHUS. XUMHsI MOJIEKYJIIPHOTO a30Ta, aMMHUaKa
U €ro MpOM3BOJHBIX; OKCHUJIOB, @30THOM KUCIOTHI U €€ cojiel. 3HaueHue
a30Ta Kak dJeMEeHTa MUTaHUs. A30THBIE yIOOPEHHUsI, SKOJIOTHUECKHUE ac-
NEeKTHI UX npuMeHeHus. OCOOCHHOCTH XUMHUYECKHX cBsi3el cephl. [Ipou-
HOCThb CBSI3€M CEphl C KHUCIOPOAOM U BojmopoaoM. CepHas KHUCIIOTAa,
cyabdarsl. CepoBomopoa. Cepa kak OMOTCHHBIN 3JIEMEHT. DKOJIOTHYE-
CKasl ONTACHOCTh CEPHHUCTOTO rasa.

12

Xumusa d-3nementoB. OOIue CBOICTBA U OCOOCHHOCTH IMEPEXOIHBIX
MetaiioB. [losoxkeHne nmepexoIHbIX SJIEMEHTOB B MEPUOAMYECKOU CH-
creme anemeHToB .M. MeHaeneeBa, UX CTENEHU OKUCICHUS U XUMHYE-
CKHe CBOMCTBAa. MonuOACH M ero coeuHeHus. MapraHell, CoeIuHEHUS
Mmapranna. CemeicTBo xenesa

13

Beenenune. Kitaccugukanus MeTo10B aHAJIN3a U TPeOOBAHUS K HUM.
Metposoruss u cratuctuyeckasi o0padoTka pe3yJbTaTOB aHAJIH3A.
[IpenMer m 3amayu AHAIMTHYECKOM XUMHUU B CEIIHCKOXO3SIICTBEHHOM
npousBocTBe. Knaccupukanus u tTpeboBanus k Meronam aHanmsa. Oc-
HOBHBIE THUIbI PEaKIMii, UCMOIb3YEMbIX B XUMUU aHanuTH4YecKoil. Oc-
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HOBHBIC TIOHITHSI METPOJIOTUM XMMHUYECKOTO aHanu3a. Krnaccudukanus
MOTPEIIHOCTeH XMMHUECKOT0 aHaJIK3a.
OcHOBHbIE MOHATHUS TATPUMETPHYECKOT0 aHaau3a. [IpuHuun Tutpu-
METPUYECKOT0 aHaIM3a U 00JIacTh ero npuMeHeHusl. MeTo bl TUTPUMET-
puyeckoro aHanu3a. CTaHJapTHbIE U CTaHJIAPTU3UPOBAHHBIE PACTBOPBI.
14,15 | Touka SKBMBAJICHTHOCTH W KOHEYHAsh TOouyka TUTpoBaHUsA. OCHOBHBIC 4 +
IPUEMBl TUTPUMETPUYECKOr0 TUTpoBaHUA. OCOOCHHOCTH KHCIOTHO-
OCHOBHOTO, OCaIUTEIHHOI0, KOMIUIEKCOHOMETPUUECKOTO U OKHCIUTEINb-
HO-BOCCTAHOBHUTEJIbHOTO TUTPOBAHHUS.
CylmHoCTh rpaBUMeTpHUYecKoro anaausa. CymHocts Meroaa. Tpebo-
BaHUs, MIPEIBABISEMBIE K OCAKAAEMON U IPaBUMETPUUECKON (BECOBOM)
16 dbopmam. YCIOBHS KOJWYECTBEHHOTO OCAXKICHUS TPYAHOPACTBOPHUMBIX 2 +
BellecTB. TOYHOCTh TPAaBUMETPHUYECKUX METOJIOB, (DaKTOPHI, BIIHSIOIIHNE
Ha TOYHOCTb.
Hroro 32 15 %
4.3. Conepxanue 1a00paATOPHBIX 3aAHATHI
Q § <
= S =
No o 8 g qﬂe 8
/i HanmenoBanue 1abopaTopHbBIX 3aHATHIA 2 § = o
S =)
4 l% =
1. | OCHOBHBbIE KJIACChl HEOPraHUYECKUX COEIMHEHUI. 4 +
2. | KuHeTnka XUMHUYECKHX PEAKIUM. 2 +
3. | CmelieHre XMMHUYECKOT0 PAaBHOBECHS. 2 +
4. | 'maponus coineit 2 +
5. | OKHCIUTETbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIUH. 4 +
6. | M3yueHue cBONCTB KOMIUIEKCHBIX COEAMHEHHH. 2 +
7. | Xumus sanementoB-mMetauioB | u Il rpynn rinaBHbIX OArpyIi. 2 +
8. | Dnements! III-VII rpynn  ri1aBHbIX NOATPYIIIL. 2 +
9. | Metasibl NOGOYHBIX MOATPYIIIL. 2 +
10. HpI/IFE)TOBJ'IeHI/Ie U CTaHJapTHU3alUs pacTBOpPa THIPOKCH]IA HATPUS IO CO- ’ N
JISTHOM KHUCIIOTE METOJIOM KHUCIOTHO-OCHOBHOTO TUTPOBAHUS
1. Omnpenenenne 001IeH )KECTKOCTH BOJIOTIPOBOTHON BOJIBI METOJIOM KOM- ) +
MJIEKCOHOMETPUUECKOTO TUTPOBAHUS
12. | Onpenenenue coaepkaHus XJIOPHUA-HOHOB B BOJOIPOBOJAHOMN BOJE 2 +
13. | Onpexnenenue IIOKO3bI B KapTodelie HoIoMeTpUYeCKUM THTPOBAHUEM 2 +
14. | OnpeneneHne TUTPOCKONMYECKON BiIard B o0pasiie 2 +
Hroro 32 30%

4.4. ConepxaHnue NpaKTHYECKUX 3aHATHH

[IpakTuueckue 3aHATHS HE IPEyCMOTPEHBI YUEOHBIM TJIaHOM

4.5. Conep:xaHue caMOCTOSITEIbHON Pa0doThI CTY/ICHTOB

4.5.1. Buabl caMocTosITeIbHOM PadoThl 00y4aromuxcs

Bunbl caMmocTosTenbHON pabOThl 00YYaIOIIIXCs

KomnnuectBo yacoB

[ToaroroBka K JJaOOPAaTOPHBIM 3aHATHUSIM H K 3alTUTE JJA0OPATOPHBIX PaboT

20

CaMoCTOSTEIIEHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

39
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IToaroTroBka K NpoOMeEKyTOUHOM aTTeCTalluu 30

HUTroro: 89

4.5.2. Cogep:kanue caMOCTOATEJIbHON Pa00ThI 00y4AIOIINXCSH

Ne

i HaumeHoBaHue n3y4aeMbIX TEM UM BOIIPOCOB KonuuecTBo 1yacos
[loHATHSI U 3aKOHBI CTEXHOMETPUHM. XUMUYECKUN DKBUBAJICHT, (AKTOP

1 SKBUBAJICHTHOCTH, MOJISIpHAs Macca 3KBHBAJIEHTA. 3aKOHBL: COXPAHEHUS 6

MacChl ¥ SHEPTUM; KPATHBIX OTHOILIEHH; TOCTOSHCTBO COCTaBa; ABaraapo,
POCTHIX OOBEMHBIX OTHOLICHHII.

CkopocTh U JHepreTuka Xummuuyeckux peaknuii. Karanus u ¢pepmMeHThI.
2 [IprMeHeHre 1 3HaYeHUE SHEPTeTUKN XUMUYECKUX peakuuil. [Ipornosupo- 6
BAaHUC HAITPABJICHU PCAKIINH.

PactBopsbl. Buasl pactBopos. [Ipuposa MOIEKyJISIpHBIX CHUJT B pacTBOpax.
Onexrponutsl. Kpucramioruaparsl. BonopoaHsiii 1 THIPOKCUIBHBIN I10-

3 Kazarelu pactBopoB. ['maponus coseid. Tumsl ruaposausa. 3HaUCHUE pac- 6
TBOPOB cna651x SJICKTPOJHUTOB B XUMUH, 6I/IOHOFI/II/I U Ir€OXUMUHU.
Crtpoenue aToma, nepuoaudeckuii 3akon .. MenaeneeBa. cBsi3b pac-

4 MPOCTPAHCHHOCTH XUMHUYCCKUX JJICMCHTOB C HMX IMOJIOKCHUCM B IICPUOAU- 6

YECKOW CHUCTEME, MaKpO- U MHUKPOIJIEMEHTHI THIBI THOPUIN3AINHA aTOM-
HBIX OpOHTAJICH M TEOMETPHS MOJICKYIL.

OKHCINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKUMU. DKBUBAJICHTHI OKUCIH-
5 TCJIA U BOCCTAHOBUTCIIA. POJII: OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaK— 8
1IUI B TPUPOJIE U CEIILCKOM XO3SICTBE.

KommiiekcHbie coeauHenus. J[OHOPHO-aKIIENTOPHOE B3aMMOJICUCTBUE
6 MOJIEKYJ. Poib KOMIUIEKCOB B NpUpoAe U TexHUKe. [Ipupoaa xumudeckou 8
CBSI3M B KOMIIJIEKCAX M CBOMCTBA KOMIJIEKCHBIX COEJIMHEHUM.

Xumus s-3jeMeHToB. Harpuli 1 kanuil Kak KOMIIOHEHTHI IIOYBbI U I10Y-
BEHHBIX pacTBopoB. Kammii kak sjeMeHT nurtaHus pacteHuid. Kanuiinble
7 ynoopenus. KpyroBopoTsl HaTpus U Kajus B mpupoae. Maruuii u KajabIiui 8
B JKUBOH KjeTKe. MarHuil U KaJablIUM KaK NUTATEILHBIE KOMIIOHEHTHI ITOYB.
WX noHOOOMEHHOE MOBEICHUE B MOYBAX.

Xumusi p-3jeMeHTOB. KpemHeseMm, CHIMKAThl M aTIOMOCHIMKATBHl Kak
noyBooOpa3zyoomue MUHEpaibl. 3HadeHue (ocdopa Kak IJIEeMEHTa IMUTa-

8 HUs. OCOOCHHOCTH XJIOpa Kak OMOTeHHOro 3jemMeHTa. dTop Kak Ouoioru- 8
YECKU HEOOXOJMMBIN JJIEMEHT U KaK JJEMEHT — 3arpsi3HUTENh OKPYXKaro-
ien cpebl.

Xumus d-3nnemeHToB. OnpeiesieHuEe MOHATUN «IIEPEXOIHbIE AIEMEHTBI»,
d-snemenTsl, f-anemenTsl. Ponb coequHenuii xpoma, MOIMOICHA, MapraH-
9 11a, JKene3a, HUKes, MEAU U IIMHKA B )KU3HEAEATEILHOCTH YEJIOBEKA U JKH- 8
BOTHBIX; TOKCUYHOCTh COCAUHEHHUIN KaJMHS U PTYTHU. TOKCHYHOCTh COEIH-
HEHUU KaJIMUs U PTYTH.

OCHOBHBIE TIOHSITHSI METPOJIOTHM XHMHYECKOro aHaam3a. TOYHOCTH
AHAIINTNUYCCKHUX onpe;[eneHHf/'I. HOK%&TGHH HpaBI/IJ'IBHOCTI/I nu HpeI_II/I3I/IOH-
HOCTH U CIIOCOOBI MX IMOBBIIICHHS. AOCOTIOTHEIE 1 OTHOCHUTEILHBIE OIINO-
KH, UX UCTOYHUKHU U METOAbI BIYUCIICHUA.

10

Teopust uHAUKATOPOB. HTEpBaAN nmepexona okpacku HHAMKaTopa. Beidoop
pH wmHmmkartopa Uil yCTaHOBJICHUS KOHEUYHOM TOYKM TUTPOBaHHsA. Me-
11 | TamaoXpoMHBIC MHAMKATOPHI U TpeOOBaHUA K HUM. VHIUKATOPHI, IprMe- 8
HSIEMBIC B OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX METOIaX: CHEIU(PHUECKUE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

I'paBuMerpuyeckuii anaau3. [locaenoBarebHOCTD ONEPALMI U TPUEMBI
12 | 06paboTKH 0CaaKOB, MPOMBIBAHUE OCAIKOB, BBIOOP MPOMBIBHOM KHIKOCTH, 9
bunbTpoBaHWE, BapUAHTHI U TEXHHKA JTUX omepanuii. BeicymuBanue u
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B3BCIIIMBAHUC OCAAKOB. TexHuka B3BEITUBAHUS.

Hroro: 89

5. YueOHO-MeTOoAuYeCKOe o0ecnedeHne cCaMoCTOATEIbHOI padoThl 00y4a0IIMXCS
110 JUCIIUILINHE

YuebHOo-MeToaM4ecKkne pa3paboTku umerorcs B Hayunoit 6mbnuoreke ®I'BOY BO HOxHo-

VYpansckuii 'AY:

1.

XUMHUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIM pecypc] : METOIMYECKHE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl O AUCHUIIINHE I CTYJEHTOB arpOHOMUYECKoro (akynbrera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 44 c. — Jloctyn U3 10Kaiib-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

6. ®oH/1 OLIEHOYHBIX CPeCTB /AJIsl IPOBeAeHUs MPOMEKYTOYHOI aTTecTalliu 00y4YalomMXcs 1o

JUCIUILIHHE

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

pa3paboTraH (GOHA OLIEHOYHBIX CPEIACTB JUISl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS MPOMe-
KYTOUHOM aTTecTanuu OoO0ydarommxcs mo aucuuiuinHe. MOHA OLIEHOUYHBIX CPEICTB IPEJICTABIIECH B
[Ipunoxxenuu.

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

OcHoBHasl ¥ 1ONOJIHUTENbHAsA yueOHas JuTepaTypa umeercs B Hayunoit 6ubnroreke u 3JeKTpOoH-

HOM nHpopMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO HOxuo-Ypansckuit [AY.

6.

OcHoBHAaA:

I'enbdman, M. U. Heopranunueckast xumus : yuaeoHoe mocodue yist By3oB / M. U. I'enbdman, B.
IT. OcTtparoB. — 3-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2025. — 528 c. — ISBN 978-5-
507-52362-7. — Tekct : anekTpoHHbIN // JlaHb : 37EeKTpOHHO-OMONIHOTEeYHas! cucTemMa. — Pexxum
nocryma: https://e.lanbook.com/book/448709

Bepmunun, B. Y. AHanutndeckas xumus : yueOHuk st By3os / B. U. Bepmmnaun, U. B. Braco-
Ba, M. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 c. — ISBN
978-5-8114-9166-7. — TekcT : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHas! cucTeMa. —
Pexxum moctyma: https://e.Janbook.com/book/187750

Eropos, B. B. Heopranuieckass u aHauTuueckasi XuMusi. AHaJIMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : 35eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

Capraes, I1. M. Heoprauuueckas xumus : yueoHoe 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 //  Jlanp :  2JEKTpOHHO-OMONMOTEYHass  cucremMa. —  Pexxum — gocryma:
https://e.Janbook.com/book/213263

Mapxkuna, B. M. Heopranudeckas u aHaquTH4ecKas XuMmus : yaeoHoe rmocodue / B. M. Mapku-
Ha. — Open : Openl’AY, 2022. — 173 c.— Tekcr : 21neKTpOoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnoTeuHas cuctema. — Pexum gocryna:: https://e.lanbook.com/book/402539

JlonoHUTeEIbHAS:
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Bacunesckas, E. . Heopranuueckas xumus : yueOHOe mocobue : [16+] / E. W. BacuneBckas,
O. U. Ceuxo, T. JI. llleBoBa. — Muuck : PUITO, 2019. — 247 c. : ui., Tadi., cxem. — Pexxum no-
ctyna: no noanucke. Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=600065

AHanuTHUYecKass XHWMHs: XUMHYECKHEe METOJbl aHamm3a : ydeOHoe mocobme : [16+] /
O. B. bensiea, H. C. I'ony6eBa, U. B. Tumontyk [u ap.] ; KeMepoBckuii Tocy1apCcTBEHHBI YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHblil yHusepcurer, 2020. — 175 c. : uin,
Tab1., cxeMm. Pexxum gocryma:: https://biblioclub.ru/index.php?page=book&id=684859

Pemenue 3amad mo aHanmuTHUECKOW XMMHH @ ydeOHoe mocobme : [16+] / TI'. H. lllpaiiOmaH,
I1. . Xandwuna, O. H. bynarakosa, H. B. IBanoBa ; mox pea. I'. H. Illpaiibman ; KemepoBckuii
rOCYJapCTBEHHbIM YHUBEpCUTET. — 3-¢ u3J., nepepad u nom. — Kemeposo : KemepoBckuii rocy-
napcTBeHHBIM  yHuBepcuter, 2015, — 208 c¢. : T1abn. Pexum  pocryna:
https://biblioclub.ru/index.php?page=book&id=437487

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

Anekcannpona, J. A. Heopranmdeckas xumusi. TeopeTndeckue OCHOBBI U JTAOOPATOPHBIN Mpak-
TUKYM : yaeOHuK / D. A. AnekcannpoBa. — 3-e u3j., crep. — Cankr-IlerepOypr : Jlans, 2020. —
396 c. — ISBN 978-5-8114-3473-2. — TekcT: »51ekTpoHHBIN // JlaHb : 3IIEKTPOHHO-
o6ubnuoreynas cucrema. — Pexxum goctyna: https://e.lanbook.com/book/130569

8. Pecypchl HH()OPMaNIMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTH «AHTepHeT», He0OX0AMMBbIe 1JIA

OCBOCHHUSA JUCIHUIIJINHBI

1. EnnHoe oKHO mocTyma K yueOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. 9BC «Jlanp» http://e.Jlanbook.com/

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

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

9. MeToauyeckne yKazaHus JJsi 00yYAKOIIUXCS TI0 OCBOEHHUIO TUCIIHIIIMHBI

YueOHO-MeTOAMYECKHEe pa3paboTku MMeroTcss B HayuHoit OuMOnIMOTEKE M AJIEKTPOHHOW WH-

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

1.

2.

XuMHUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKHUE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl O AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro (akynbrera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arposkojiorun .— Mmuacckoe: HOxHo-Ypansckuii I'AY, 2020 .— 44 c. — Jloctyn U3 10Kaiib-
Hout cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XvMUs HEOPTaHUYECKasi M aHATUTHYECKAsl | METOJMYECKUE YKa3aHUsS K TaOOPaTOPHBIM 3aHSITH-
M TIO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs Mo HampaBJIeHUsIM ITOATOTOB-
KH: ArpoxXuMus U arpornoydBoBesieHre, ArpoHomusi, CagoBoJcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX035HMCTBEHHON npoaykiuu] / coct.: [TokatumoBa A. H., Ilectpuxona E.
C. ; IOxno-Ypansckuii 'AY, UuctutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIBHOMN ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

10. CoBpemeHHbIe H(pOpMAIHOHHBIE TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIeCTBJICHHH

06p330BaTeJIbHOF0 nmpoumecca mo IMCHUIVIMHE, BKJIIOYad MEPeYCHb MPOrpaMMHOro obecneyeHHus U

HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit 6ubamnoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTABISAETCS JOCTYI K 0a3aM TaHHBIX:
- [Ipodeccuonansubie cipaBouyHble cucTeMbl Texakenept http://www.cntd.ru/;

[TepeueHb MUIIEH3MOHHOTO MPOTPAMMHOTO OOecTieYeHUs. PEKBU3UTHI TTOITBEPKIAIONIETO TOKY-

MCEHTAa:
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1. Onepaunonnas cucremMa 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 r.

2. OdwucHheriit maket npunoxennit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
noroBop Ne 11353/409/44 ot 25.12.2018

3. Antuupyc KasperskyEndpointSecurity mns 6usneca, JInnienznonnsrii qorosop Ne05/44/3K/25
ot 12.03.2025 r.

11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAMMast 1JIsl OCYIIeCTBJIEHNsI 00Pa30BaTeJILHOI0

npoiuecca no JUCHUIINHE
YueOHble ayIUTOPUU A MPOBeIEHUs] 3aHATHIl, MPeTyCMOTPEHHBIX MPOrpamMMoii, ocHa-
HEHHbIEe 000PYI0BAHUEM M TEXHHUYECKUMMU CPeCTBAMM 00y4eHM st

1. yq66Ha$I AyJUTOpHUA IOJId POBCACHUSA 3aHATUN JICKOMOHHOI'O0 THIIA, OCHALICHHAsA MYJIbTHUMC-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHAeonpoekTop) — 217, 202.

2. YyeOHas ayauTopus AJIs MPOBEIEHUS MPAKTHUECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUSI KyPCOBBIX paboT, TPYIMIOBLIX U UHAUBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIEro KOHTPOJIA U
MMPOMEKYTOYHOU aTTeCTalluu — JiabopaTtopust Xumuu — 314,

IMoMemeHust AJ151 CAMOCTOATENbHOM PadoTHI 00yYAKOIUXCS
1. [Tomernenust AJ1s1 caMOCTOSITENIBHOM paboThl oOyuaromuxcs — ayautopust Ne 111a, ocHa-
IIEHHAs: KOMITBIOTEPHOW TEXHUKOU ¢ TTOAKIIOUEHUEM K ceTU «IHTepHET>.

IlepeyeHb 000py10BaAHUST M TEXHUYECKHUX CPEIACTB 00yUYeHU S
1 ®otokonopumerp KOK-3
2 Uonomep 1-130
3 Kongyxromerp KCJI-101
4 Becnl anektponnbie VIC-120 d3
5 Cymmnsasiit mkxap CHOJI 58/350.
6 BeiTspkabIe KadbI (2 mT.)
7 Tepmoctat TC-1/20 cyxoBo3ayLIHBII
8 DnekTpuyueckas IinTKa
9 bans naboparopnas 113-4300
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IIPH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTALUN
0o0ydJaronmxcs
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

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

Kon u HanmeHoBa- @opmupyemslie 3YH HanmenoBanue
HUE€ MHIUKATOpa OILICHOYHBIX
JTOCTHKEHUS 3HaHUS yMEHUs HaBBIKU CpelCTB

KOMIIETEHIIMHU
N-1onk-1 HWcmons- | OGyuaronuiics 1oi- OObyyarommmiics OOyuarommiicst | Tekymiast arte-
3yeT OCHOBHBIE 3a- | JK€H 3HATh: CBA3b JOJDKEH YMETh: Ca- | JIOJKEH Blla- CTanus:
KOHBl €CTECTBEHHO- | MEXKy CTPOCHUEM MOCTOSITEJIBHO pa- | IETb COBpeE- - OTYeT MO Jia-
HAay4YHBIX  JUCIU- | BEIIECTB M UX XUMHU- | 0OTaTh ¢ yueOHOM U | MEHHOU XUMH- | OopaTOpHOI
IUTMH ISl PENICHUS | YeCKUMHU CBOMCTBAMHM; | CIIPABOYHOM JIUTE- | YECKOU TepMH- | paboTe;

CTaHJApTHBIX 3aJa4
B 00JIaCTH arpo3Ko-
JIOTUH, AarpoOXUMHH
U arponoyBOBENE-
HUS C IPUMEHEHHEM
MH(POPMAIIMOHHO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTUI

OCHOBHBIE XMHYeE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
n3poactee (b1.0.34 -
3.1)

paTypoil; UCMob-
30BaTh CBOMCTBA
XUMUYECKHUX BE-
IIECTB B Jlabopa-
TOPHOM U MPOU3-
BOJICTBEHHOM Ipak-
THUKE C IPUMEHEHU-
eM HH(pOpMaIHOH-
HO-
KOMMYHHKAIMOH-
HBIX TEXHOJIOTUI
(b1.0.34 -VY.1)

HOJIOTHEH B
001aCTH XUMHHU
HeopraHuye-
CKOU M aHaJIn-
THYECKOH, OC-
HOBHBIMH
HaBBIKaMH 00-
palieHus ¢ jia-
OopaTOpHBIM
000py10BaHU-
€M U MOCYI0H;
3HAHUSAMH 110
TEOPETHUCCKUM
OCHOBAaM CO-
BPEMEHHBIX
METOHOB aHa-
mu3a (b1.0.34
-H.1)

- YCTHBIA OT-
BET.
- TECTUPOBaHUE

[TpomexyTou-
Has  arTecra-
s

- BK3aMeH

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

N/-1omk-1 Mcnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHMIUIMH JJIs1 PEIICHUsI CTaHAapT-
HBIX 3a1a4 B O6HaCTI/I aI‘pOE)KO.HOI‘I/II/I, aI‘pOXI/IMI/II/I n anOHO‘-IBOBeI[eHI/IH C HpI/IMeHeHI/IGM HH(bOpMaI_[I/I-
OHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHUHA

[Toka3zaTenu Kputepuu u 1mikaia oneHUBaHUS PE3yJIbTATOB O0OYUYCHHS 110 JUCIUILTAHE

?(;ZI;T;ZHYPZ HenocraTouHnrit JocraTounsbrit Cpennuit Bricokuii
wibte 3YH) YpOBEHB YpOBEHb YpOBEHB YpOBEHb

b1.0.34-3.1 OOyuarommiics He | OOyyarommiics OO0yuarommiics OObyyarormumiics

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

MPUMEHEHUE HEKO-
TOPBIX HEOpraHuye-

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

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

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




CKHX BC€IICCTB B

B CEJILCKOXO031-

B CEJILCKOXO031i-

B CEJILCKOXO031-

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

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

obopymoBaHueM |
MOCYZ0i; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHamM3a

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

TEPMHUHOJIOTHEH B
00J1acTH HEOpraHu-
4eCKOM XUMHH, OC-
HOBHBIMU HaBBIKA-
MU oOpareHuss ¢
71a00paTOpPHBIM
obopylnoBaHHEM U
MOCYZ01; 3HAHUSMU
0 TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX  METOJ/IOB
aHanm3a ¢ HeOOJb-
HIUMH  3aTPYyIHEHU-
SIMH

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

o0opynoBaHuEeM U
MOCYJI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOA0B
dHaJInu3a

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

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

1. Xumus HEOpraHu4eckas M aHaJUTH4YeCKas [DJIEKTpOHHBIA pecypc] :

MCTOANYCCKUE YKa3aHUA

JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUILIMHE I CTYJEHTOB arpOHOMUYECKoro (akynbprera /
cocT. : A.H. [lokatunona, T. A. Ilanosa, E. C. Ilectpukona ; KOxuno-Ypansckuit I'AY, Uuctu-
TyT arpo3kojiorun .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 44 c¢. — Jloctyn U3 g0Kajib-
HoM cetn UAD : http://nb.sursau.ru:8080/1ocaldocs/iae/keaz323.pdf
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2. XuMmus HeOpraHudeckas U aHAIUTUYECKas | METOJNYECKUE YKa3aHUsS K TaOOpaTOPHBIM 3aHSITH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-VYpansckuii I'AY, UactutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIBHOMN ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

4. MeToauyeckne MaTepuabl, ONpeaesiioiimne nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YIOIIUX C(hOPMHUPOBAHHOCTH KOMIIETEeHIIUIT

B nganHOM paszenie METOIMYECKHE MaTEpHUalbl, ONMPEACIAIONIME TPOLEAYPHl OLEHUBAHUS 3HA-
HHM, YMEHHI, HABBIKOB M(UJIM) OMbITA ACSITEILHOCTH, O JUCUUILUIMHE «XUMUS HEOPraHMYECKasl U aHa-
JIMTNYCCKaAg», HpI/IBeI[eHBI HpI/IMeHI/ITeJII:HO K Ka)K,Z[OMy nu3 I/ICHO.HI:ByeMBIX BHUI0OB TeKyH_IGI‘O KOHTpOJ'DI
YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTECTAIMN 00YyJarOIUXCsl.

4.1. OueHovHble cpeaACTBA /sl NPOBeIeHUS TEKYIIero KOHTPOJIsl, B TOM YHCJe B Mpolecce
NMPAKTHYECKOH MOATOTOBKH

4.1.1. OuennBanue oT4yeTa MO JadopaTopHoil padore
OtyeT 1o 1abopaTopHO paboTe MUCIIOIB3YETCS JIs OIICHKHA KaueCcTBa OCBOCHUS 00yJaroNIuMCs
OCHOBHOH Mpo(hecCHOHATFHON 00pa30BaTeIbHON MPOrpaMMBbl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
Aep:kaHue u Gpopma oTdera 1o JIabopaTopHbIM paboTaM MPUBOJUTCS B METOJUYECKUX YKa3aHMAX K Jia-
6oparopHbM padoram (1. 3 POC). CoxeprkaHue oT4eTa U KPUTEPHH OLICHKH OT4eTa (TadJl.) TOBOIATCS
710 CBEJIEHUs 00yYarOLINXCs B HaYasIe 3aHsITHH.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
Bomnpocs! k maboparopHoii padbote WHJUKATOpa KOMIe-
TEHIUU
1. 1. UTo Ha3pIBaeTCs KOMILJIEKCOM? N-1onk-1

2. ChopmynupyiTe MOHATHE OKUCIATEIS.

3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIS.

4. TlpuBeauTe nmpuUMepbl MEXMOJEKYISIPHBIX U BHYTPUMOJIEKYJISIPHBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.

5. Yto Takoe auraHyg?

6. UTo Ha3bIBaIOT KOHCTAHTOW HECTOMKOCTH KOMILIEeKca?

7. YTo Takoe MeTo/1 JIeKTPOHHOro Oananca?

8. @aKTOPHI BIMUSAIONIME HA CMEIIEHUE XMMUYECKOTO PaBHOBECHUSA?

9. IlpyHLIMN TUTPUMETPUUECKOTO aHAIH3A.

10. TlpuHUIMI TPaBUMETPUYECKOTO OMPEICTICHHS.

Hcnonb3yer 0CHOB-
HbIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
TUCIUIUIAH JJIS pe-
IICHHSI CTaHJAPTHBIX
3a7a4 B o0JylacTy ar-
POIKOJIOTUH, arpo-
XUMHH U arporoyBo-
BEJICHUS C IPUMEHE-
HHUEeM UH(pOpPMAIIH-
OHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

OTyeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIECTBOPUTEIHHO» UM OIEHKON «3a4T€HO», «HE 3a4yTe€HO». OlLeHKa «3a4yTe-
HO» CTaBUTCS 00y4arommmMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBICHHBIM JIJIS
MOJIOYKUTEIBHBIX OIEHOK («OTIHYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO»). OIlleHKa 00BABIIETCS 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

IlIkana Kpurtepuu onennBanus

- - U3JI0)KEHUE MaTepualia JIOTHYHO, IPaMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh 1 0OOCHOBATh CBOM CYKJCHMsI IPU OTBETE HAa KOH-
TPOJIbHBIE BOIIPOCHI;

OLeHKa «3a4TEHO»
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- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;
- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEaKIIHA.

- OTCYTCTBHE HEOOXOTUMBIX TEOPETUUECKUX 3HAHUIA;

- IONyIIEHBl OMMOKHU B ONpPEAETCHUHN MOHATUN U OMHCAHUM XUMHYECKHX
3aKOHOB, SIBJIEHUM U IPOLECCOB, UCKAXEH MX CMBICI, HE PELIEHBl pPACUET-
HBIE 33]1a4H;

- HE3HaHHME OCHOBHOTO MarepHaja ydeOHOW NporpaMMsbl, JOIYCKAIOTCS
rpyOble OUTMOKHU B U3JI0KEHHUH, B HATMCAHUH YPABHEHUH peaKkiuil.

O1LeHKa «HE 3aUTEHO»

4.1.2. TectTupoBanue

TectupoBaHue UCTONB3YETCS Ul OLIEHKHM KaueCcTBa OCBOEHHUS OOYyYaroUIMMCS OCHOBHOM MpO-
(beccroHanbHON 00pa3oBaTeIbHOM MPOrpaMMbl MO OTAEIbHBIM TE€MaM WM pa3jieslaM IUCLUILIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 33aHUMN, MTO3BOJISIONIMNA YIIPOCTUTD IPO-
LeAypy U3MEpEeHMsl 3HaHUM M yMeHMH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
(bopMyIHPOBKOW BOIIPOCOB U MPENJIOKEHUEM BBHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-

AdHTOB OTBETOB.

OneHoYHBIE CpeACTBA

KO,Z[ 1 HAUMCHOBAHUEC

Ne Tumnossie KOHTPOJIbHBIC 3aJaHUA U (I/IJ'II/I) HWHBIC MaTCpHaJIbl, H606XOI[I/IMI>I€ JJIsL MHIHKATOPA
/o OLICHKH 3HaHHﬁ, YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, XapaKTCPpU3y- KOMHCTCHLIPI/II/I
OUX C(i)OpMI/IPOBaHHOCTI: KOMHCTCHI_II/Iﬁ B IMPO1IECCC OCBOCHUA NUCHUITIIMHBI
1. 1. Kakue snekTpoHHBIE KOH(MUTypallMk B atoMe peann3oBaTh HEBO3- | MI-1omk-1

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

Hcnonb3yer 0CHOB-

a)l,2,3,6; HbIE 3aKOHBI eCTe-
0)2,3,4,5; CTBCHHOHAYYHBIX

B) 1,2,4,6; JUCUMIUIMH IS pe-
r)3,4,5,6. LIEHUSI CTAaHJAPTHBIX

2. Hemerannuyeckue CBOMCTBA y 3JIEMEHTOB A TpyII YCUIIMBAIOTCS:

a) cieBa HAMpaBo U B IPYIIIAaX CBEPXY BHU3;

0) cripaBa HaJeBO U B IpyMIax CHU3Y B BEpX;

B) CIpaBa HaJIEBO U B TPYMNIIAX CBEPXY BHU3;

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

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

0) HeoOXOAMMO 3aTpaTUTh AJIsl MPEBpAllleHUs] HEHTPaJIbHOTO aToOMa B
II0JIOKUTEIILHO 3apSKEHHBIN HOH;

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

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

4. Xummnueckas CBSI3b B MOJIEKyJax Opoma U GpOMOBOJIOpO/AA OTJIHYA-
I0TCA:

a) CMEIICHUEM SJIEKTPOHHOUW Taphl K aTOMY C OOJIbIIEH JIEKTPOOTPHUIIA-
TEIbHOCTBIO;

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

T') YUCJIOM OOIIUX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe 1mienodHble METaJIbl OBICTPO OKHCISIOTCS, TOATOMY HX
XPAaHST:

a) MO/ CJI0EM PACTUTEIBHOIO MacCIa;

B) IO/ CJIOEM 3THJIOBOTO CIIUPTA;

0) Mo cJI0eM Ba3eTMHOBOTO Macla;

r) B arMoc(epe aprosa.

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

3a7a4 B o0JylacTy ar-
POIKOJIOTUH, arpo-
XUMUHU U arpoIOYBO-
BEJICHUS C IPUMEHE-
HHUEeM UH(pOpPMAIIH-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH
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a) CBOICTBA HE U3MEHAIOTCS, TaK KaK BCE BELIECTBA — TMAPOKCHU/IBI Me-
TaJJIOB OJTHOTO nepuoa;

0) OCHOBHBIC CBOWMCTBA YyCHJIHMBAIOTCS, TAaK KaK YBEJIHMYMBACTCS UHUCIIO
TUIPOKCOTPYIII;

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

I') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TAK KAK YMEHbBILIAETCS pPauyc
aTOMOB METAJIJIOB.

7. Uemy paBHa cymMMa BceX K03()(QUIHMEHTOB B YpaBHEHUH PEaKLIUU
TEPMaHUs CO CMEChIO a30THOM M XJIOPOBOJOPOAHOM (COJISHOW) KUCIOT?
O6pasyercs xnopun repmanus (IV), a oxucnurens mpuodperaer cre-
IIEHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI M MEIU HA UC-
cnenyeMoe yaoOpeHue Boiaenwmiics Oypeiid ra3. [lpu meficTBum mienodyun
OLIYIIAJICS 3aMax HallaTbIpHOTO cnupTa. JlanHoe yo0peHue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMu;

I') aMMHUa4Hasl CEJIUTpa

9. C HauMeHbIIEH CKOPOCTHIO MPOTEKAET PEAKLUS MEXKIY:
a) Jkene3HbIM IBo37ieM U 4%-HbIM pacTBOpoM CuSOy;
0) >xene3Hoi cTpyxKoi u 4%-HbiM pacTBopoM CuSO4;
B) kene3HbIM TBo31ieM U 10%-HbIM pacTBopoM CuSOs;
r) s)kene3Hoi cTpyxkKoit u 10%-upiM pactBopoM CuSOs.
10. Psn, He conepxammmii d-2JIeMEHTOB ...

a) TUTaH, BAaHAJIUH, XPOM, ITUHK;

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

B) JK€JIe30, MapraHell, XJop, Opom;

') HATpUH, AJTIOMUHUHI, cepa, XJIOop.

11. Cxonpko MoJIeli rTuAPOKCHIA KAl HEOOXOJUMO B3STh, IS IPUTO-

ToBJIeHUs 3 1 7 M pacTBopa:

a) 2,3;

0) 2,1;

B) 0,21;

r) 21.

12. Kakoii pactBop Oynet Ha3biBaThes 1-MomnsipHbIM (1 M.):

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

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

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

ITo pe3ynbraTaMm Tecta 00y4aronIeMycsl BBICTaBISAETCS OLIEHKA «OTJIIMYHO», «XOPOIIO», «y0BIIE-

TBOPUTCIIBHO» HUJIN «HCYAOBJICTBOPHUTCIBHO».

Kpurepuu orennBanus orsera (Tabi.) TOBOIATCS 0 CBEIECHUS 00YyJArOIIUXCS A0 Havalla TECTH-
poBanus. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yUarOIeMycsl HEIOCPEICTBEHHO MOCIIE €ro CAAYH.

MIxkama

Kpurepun onienuBanus
(% npaBUJIBLHBIX OTBETOB)

Ouenka 5 (OTIUYHO)

90-100

Onuenka 4 (xopomio)

70-89
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Kpurepuu orieHuBanus
IMkana PHTCD 1
(% npaBUJIBLHBIX OTBETOB)
Ouenka 3 (yA0BJIETBOPUTEIHHO) 50-69
OreHka 2 (HeyIOBIETBOPUTEIHHO) meHee 50

TecToBbIe 3a1aHUS U3II0KEHBI B METOANYECKUX YKA3aHUSIX:
X¥MHs HeOpraHudeckas M aHaJuTH4ecKas [DJIEKTpOHHBIN pecypc] : METOAMYECKUE YKa3aHUs JUIsl ca-
MOCTOSITEIbHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHoMudeckoro (hakyiabTera / COCT.
A.H. Ilokarunosa, T. A. ITanosa, E. C. [lectpukosa ; FOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
run .— Muacckoe: HOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 jokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBIH OTBET

Y CTHBIN OTBET MPOBOIUTCS JIJIs1 KOHTPOJISL YCBOCHHUS CTYIEHTOM 00pa30BaTeIbHON MPOrpaMMBI 110
paznenaM QUCHHILTMHBI, OPTaHU3yeTCs Kak y4yeOHOe 3aHSATHE B BUJE COOECeOBaHUS MPEMOIaBATENs C
oOyuaromumucs. Bormpocs! Kk 3aHATHIO U3JI0KEHBI B: XUMUS HEOpraHUYecKas U aHAIUTUYECKas : METO-
JIMYeCKHe yKa3aHUs K JJaOOPATOPHBIM 3aHATHUSM IO JUCHHUIUIMHE (0yHas ¢opma oOydeHwus) [y o0y-
YaIOLUXCS 10 HAlpaBJIEHUAM MOATOTOBKU: ATpOXHMHMS M arporno4yBoBefeHue, Arponomus, CagoBoj-
CTBO, TeXHOJOTHUsI MPOU3BOJICTBA U MEPEPAOOTKH CEIbCKOX03SUCTBEHHOM mpoaykuuu] / coct.: [lokaru-
nmoBa A. H., [Tectpukosa E. C. ; FOxHo-Ypansckuii 'AY, UncTuTyT arposkonoruu. - Muacckoe: FOx-
HO-Ypaneckuit  ['AY,  2021. 54  c : Hoctyn w3  nokampHOM  cetu  UAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

OTBeT OIIEHMBAETCS OLIEHKOM KaK «3a4TE€HO» U «HE3aYTEHO».

Kpurepun onienku otBera (Tab1.) JOBOJATCS 0 CBEACHUS CTYJEHTOB B Hauasie 3aHsaTui. OneHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

HIkana Kpurtepun oneHuBanusi

- CTY/ICHT TIOJTHO YCBOMJI Y4eOHBII MaTepua;

- TIPOSIBJISICT HABBIKM aHaju3a, 00OOIIEeHUs, KPUTHUECKOTO OCMBICIICHHUS U
BOCIIPUATHS HHGOPMAIINH;

- Marepuall U3JI0XKEH I'PaMOTHO, B ONPENEICHHON JOTrMYecKor mocienoBa-
TETBHOCTH, TOYHO HUCIIOIB3YETCS TEPMUHOIOTHUS;

O11eHKa «3a4TEHO» - TIOKa3aHO YMEHUE WJUTIOCTPUPOBATH TEOPETHUUYECKUE MOJIOKEHUSI KOHKPET-
HBIMU TTPUMEPAMH, IPUMEHSITh X B HOBOW CUTYaIlHH;

- MIPOAEMOHCTPHUPOBaHA CPOPMHUPOBAHHOCTh U YCTOMUYUBOCTH KOMIIETCHIIUH,
YMEHHUH U HAaBBIKOB;

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

- HE PacKphITO OCHOBHOE COZIepKaHKe yueOHOro Marepuara;

- 00Hapy’KEHO HE3HAHWE WJIM HETOHMMaHUe OOJbIeH, MM Hanbosee BaKHOM
4acTH y4eOHOro MaTepHania;

O1eHKa «HE 3a4TEHO» | - JIOMYIICHBI OIMMOKH B OMPEICIICHHH MOHSTUH, IPH HCIIOIh30BAHUU TEPMH-
HOJIOTHH, KOTOPbIE HE HCIIPABICHBI MOCIIE HECKOIBKIX HABOISAIIMX BOIIPOCOB;
- He c(OPMHUPOBAHBI KOMITETCHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHMS,
YMEHUSI ¥ HaBBIKU.

4.2. [Ipoueaypsl ¥ OLlEHOYHBbIE CPEACTBA /JIsl MPOBeAeHUS MPOMEKYTOUYHON ATTEeCTALNH

4.2.1. 3auer
He npenycMmoTpeH y4eOHBIM IJIaHOM

4.2.2. IKk3ameHn

DK3aMeH sBisieTcs (OPMOM OIEHKH KayecTBa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HAJIbHOW 00pa30BaTeNbHON MPOTrpaMMBI IO pasjesiaM ITUCHUILIHHEL. [To pesynbraTtam sk3aMeHa oOyua-
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IOLLEMYCS BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «yJI0BIETBOPUTEIBHO» WM «HEYOBIETBOPHU-
TCIBHO».

DK3aMeH 0 AMCLMIIIIMHE IPOBOAUTCS B COOTBETCTBUH C PACIMCAHUEM IIPOMEKYTOYHON aTTecTa-
LMY, B KOTOPOM YKAa3bIBAETCS BPEMs €0 IIPOBEIECHUS, HOMED ayAUTOPUH, MECTO IIPOBEAECHUS KOHCYJIb-
TalK. YTBEPXKIEHHOE paclHCcaHue pa3MelnaeTcss Ha HHPOPMALMOHHBIX CTEHJaX, a Takke Ha oduuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI A TPOMEKYTOUHOM aTTecTallMi 00yYaroIuXcsl yCTaHaBIUBaeTCst pado-
4el mporpaMMoi AMCLUUIUIMHBI U JOBOAUTCS A0 CBEIEHUS 00YUarOIIMXCs B Havalle CeMecTpa.

DK3aMeHbI TPUHUMAIOTCSA, KaK MpaBUIIo, Jekropamu. C paspenieHus 3aBeayromero kaheapon Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATh MpernojaBareib Kadeapbl, TPUBICUCHHBIN sl MOMOIIM B IpUEMe
9K3aMeHa. B ciayyae OTCyTCTBHA BENyIEro IpernojaBaTellsd dK3aMEeH NMPUHUMACTCS IMPENOJaBaTEeNIeM,
Ha3HAYEHHBIM PAaCHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[IpucyrcTBUe Ha 3K3aMeHe MpenojaBarenel ¢ Ipyrux kadeap 6€3 COOTBETCTBYIOILEIO PacIo-
PSDKEHUST PEKTOpa, MPOPEKTOpa Mo Y4eOHOW M BOCIUTATENbHOI paboTe, JUpeKTopa MHCTUTYTa HE J0-
ITyCKaeTCsl.

Jlig mpoBeieHns 3K3aMeHa BEAYLUH [IpenojaBaTellb HaKaHyHe MI0JIy4aeT B IUPEKTOPATE 3aUeT-
HO-JK3aMEHAIIMOHHYI0 BEIOMOCTB, KOTOpasi BO3BPAILAETCS B JUPEKTOPAT IOCIE OKOHYAHUS MEPONPUs-
THA B JIEHb NIPOBE/ICHUS 3aUe€Ta UM YTPOM CJIETYIOIIETO JTHS.

Bo Bpems 3x3ameHa 00ydaroluecss MOTyT MOJIb30BaThCs C PA3peLIeHUs BEAYLIEro MpernoaaBa-
TeJsI CIPAaBOYHON ¥ HOPMaTUBHOW JIMTEPATYPO, PYTUMHU MOCOOUSIMHU M TEXHUYECKUMH CPEICTBAMHU.

DK3aMeHbI IPOBOASATCA MO0 OMJIeTaM B YCTHOM MJIM MMCbMEHHOM BHE, MO0 B BUJE TECTHPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA 10 YCTAaHOBIECHHOH (hOopMe B COOTBETCTBUH C YTBEp-
KIEHHBIMU KadeIpol SK3aMEHALMOHHBIMM BONPOCAMHU U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkutcst 2 TEOPETUUECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTOpy NPEeAOCTABISAETCS MPABO 3a/laBaTh BOIPOCH CBEPX OMIIETa, a TakKe MOMHMO TEO-
PETUYECKUX BOIPOCOB JaBaTh JJIs PELICHUS 334a4d U IPUMEPBI, HE BBIXOAIINE 3a pAMKU IPOHJEHHOIO
MaTepuaa 1o U3y4aeMoi JUCHUIUINHE.

3HaHus, YMEHHMS W HaBBIKA OOYYArOIIMXCS ONPEACISIOTCS OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO», «HEYAOBJIETBOPUTEIBHO» W BBICTABIIAIOTCS B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTh 00y4arolierocs B ACHb IK3aMeHa.

ITpu npoBeeHUN yCTHOTO 3K3aMEHa B ayAMTOPUH HE JOJIKHO HAaXOAUThCS Oosiee 6 00yvaromumx-
Csl Ha OJIHOTO MPENnoaBaTesl.

ITpu npoBeneHUN yCTHOrO 3K3aMeHa OOydarolMKCs BBIOMpPAET HK3aMEHAllMOHHBIN OWier B ciy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems 3kx3ameHa oOydaromuecss MOTYT MOJIb30BaThCsS C Pa3pelIeHUs IK3aMeHaTopa Mporpam-
MOW JMCUMIUIMHBI, CIIPAaBOYHONH M HOPMAaTHUBHOM JIMTEPATYpOH, IPYTMMHU MOCOOUSIMH U TEXHUYECKUMHU
CpEACTBaMH.

Bpemst moAroToBKM OTBETa MpU clladye K3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBIIATh HE MEHEe
40 MuHyT (TI0 J)KEJIAaHUIO 00YYarOIIErOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems orBera — He Oosee 15
MUHYT.

OOyuaromuiics, MCIBITHIBAIOIIUIN 3aTPyIHEHHs IIPU MOJATOTOBKE K OTBETY 10 BBIOPAaHHOMY UM
Ousnery, UIMeeT IpaBo Ha BEIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIMM MPOJIEHUEM BPEMEHU Ha MOJTo-
TOBKY. IIpn OKOHYaTeNIbHOM OLICHMBAaHUM OTBETA OLIEHKA CHMXKAeTCs Ha oAuH Oami. Belgaua Tperbero
Ousnera He pa3peuiaercs.

Ecnu oOyuaromuiics sIBUICS Ha 9K3aMEH, U, B34B OUJIET, OTKA3aJICA OT NPOXOKICHUS aTTEeCTalluu
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIIETCS OLICHKA «HEYIOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHWE, MCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKONMCHBIX MaTepUaIOB, MOOMIIBHBIX TE€IE(POHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimyuae HapymieHust 3Toro TpeOOBaHUsS IPENoAaBaTENb
00s13aH yJaIUTh 00YYaroIIErocs U3 ayIMTOPHH U MIPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PHUTEIIBHO.
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BricTaBieHne OLEHOK, OMyUYEHHBIX NP MO/IBEIEHUU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTallny,
B 3aYETHO-DK3aMEHAIlMOHHYIO BEJOMOCTh IMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JaBaTeIN HECYT NEPCOHAIBHYI0 OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHM S 3alIUCEU O
pe3yapTaTax MpoOMEXyTOYHOM aTTeCTallMi B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb.

HesBka Ha dK3aMeH OTMEYaeTCs B 3a4€THO-DK3AMEHALMOHHOW BEJOMOCTH CJIIOBAMM «HE SBUII-
Cs».

Jnist 00yuarommxcsi, KOTOpble HE CMOTJIM C/1aTh YK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIMBAET MEPHUOJ JUKBUIALUHU 3aJ0DKEHHOCTH. B 3TOT mepuon mpenojaBaTen, NTPUHUMABIINE
9K3aMEH, JI0JKHBI YCTAHOBUTH HE MeHee 2-X THEeH, Korja OHU OyIyT MpUHUMATh 3aJ10JKeHHOCTH. MH-
dbopmanus o TMKBUAALUH 3a10JKEHHOCTH OTMEYAETCS B AK3aMEHAIIMOHHOM JIUCTE.

OO0yuaromumcst, MOKa3aBIIMM OTIMYHbBIE M XOPOLINE 3HaHUSI B TEUEHUE CEMECTPA B XO/I€ MOCTO-
SIHHOTO TEKYIIEro KOHTPOJIS YCIEBAaeMOCTH, MOXKET OBbITh NMPOCTaBJIEHA 3K3aMEHALMOHHAs OLIEHKa JI0-
CpOYHO, T.e. 6e3 cmauu 3k3aMeHa. OlLeHKa BBICTABIAETCS B 3K3aMEHAIMOHHBIN JIUCT WU B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WNHBanmupl U A C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbSI MOTYT CIIaBaTh JK3aMEHBI B
ME)KCECCHOHHBIN MEPHOJ B CPOKH, YCTAHOBJICHHBIC MHIUBUAYAIBHBIM Y4eOHBIM TJIaHOM. VIHBanmuas! u
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMM 3/I0POBbsI, UMEIOINE HAPYIIEHHS] ONIOPHO-IBUTATEIBHOTO aIl-
mapara, JOIYCKalOTCd Ha aTTeCTAallMOHHBIE HCIBITAHUS B  COINPOBOXKJIEHUU  aCCUCTEHTOB-
COMPOBOXKIAFOIIMX.

[Ipouenypa mpoBeaeHUsT MPOMEKYTOYHON aTTECTAIIMH AJIsi OCOOBIX Ciay4yaeB u3loxkeHa B «[lo-
JIO)KEHUU O TEKYLIeM KOHTpPOJE YCIEeBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu OO0y4arouuxcs Io
OIIOII 6akanaBpuata, creruanurera U maructparypbl» @I'BOY BO IOxuo-Ypansckuit TAY (FOYp-
I'AVY-11-05-97/04-22 ot 30.08.2022 r.).

OneHouHbIE CpesicTBa Kon n naumenoBanue
No SK3aMeH WHJIUKaTOpa KOMIIe-
TEHLIUH
1. [epuonnuecknii 3axon /.M. MenneneeBa. CoBpemennas popmynupos- | U/I-lonk-1  Mcnons-
KA 3aKOHA. 3HAYEHHE NEPUOJUYECKOT0 3aKOHA JJIsl XMMUMU. 3ye€T OCHOBHBIE 3aKO-
2. [ToHsTHE XMMHUYECKON TEpMOAMHAMUKHU. TepMOIMHAMHYECKHE CHUCTE- | HBl ~ CCTECTBCHHOHA-
MBI. YUYHBIX  JTUCLHIUINH
3. TennoBble 3¢ dexTr peakuuid. DHTAIBINUA CUCTEMBL. 3aKoH ['ecca JUis  pEUICHMs CTaH-
4. CpoGonnas sHeprus ['m66ca kak (GyHKIMs cocTosiHus BemecTBa. AG, | A4PTHRIX - 331ad B
KaK NPUYKMHA TPOTEKAHUS CaMOIIPOM3BOJIBHON PEAKIIHIA. obyacTu - arposKoIo-
5. CoBpeMeHHasi MOJIeIb COCTOSHHS SJIEKTPOHa B atoMe. KBaHToBbie upc- | [MH,  arPOXUMHM 1
na. arporno4BOBEICHUS C
6. [TpyHLMIIBI 3aMOJIHEHUSI AJIEKTPOHHBIXOpOUTANEe aromMa B OCHOBHOM TPUMCHCHHCM  HH-
cocrostauu: npuHuun [laynu, npasuno Xynna, npaBuio KiedkoBckoro. (bopmanoHo-
DJIEKTPOHHBIE EMKOCTH OpOUTANICH, YPOBHEH M MOTyPOBHEH. KOMMYHHKALMOHHBIX
7. Tunel XUMHUYECKUX CBS3EH: KOBAJICHTHAs, MOHHAs, METaJUINYECcKas, BO- TexHoornu
nopojHasi. X XxapakTepucThKa U CBOMCTBA
8. Ornpenenenne NOHATUS «KOMIUIEKCHbIE COeTMHEHUS». OCHOBHBIE TIOHS-
THUSI KOOPAUHALMOHHOW T€OpuHU. BaxkHeline TUIblI KOMIUIEKCHBIX CO-
€IUHEHUN.
9. OnextponauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.
10. I'mpaponus costert. Tunel rugponusa.
11. [lonsarue o ckopocTu XxuMHUecKon peakiuu. OCHOBHBIE (DAKTOPBI, BIIU-
SIOIIME HA CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKHU.
12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT Temnepatypsl. [Ipen-

CTaBJICHHE OO0 PHEPrHH aKTHBAIIMH, YHEPTETUUYECKOM Oapbepe W mepe-
XOJTHOM SHEPreTH4eCKOM KOMILIEKCE.

13. Kunernueckas xoHuenuus pasHoBecus. KoncranTta paBHoBecus. Cme-
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IIEHUE PaBHOBECUS IIPU HM3MEHEHUU KOHILEHTpALUU, TEMIIEPATyphl U
napyenus. [Ipunmun Jle-1larenbe.

14. OOmast xapakTepucTuka 3jeMeHToB rpynnsl IA. Bonmopon (u3otomsl,
noytydeHue, Gu3ndecKue ¥ XUMHIECKHE CBOMCTRA).

15. Bona, reomeTpusi 1 CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKHE CBOMCTBA BO-
abl. Bona kak pactBopurens. Bojga B CEIbCKOM XO0351UCTBE

16. XUMHUUYECKHe CBOMCTBA IMICIOYHBIX MeTaIOB. Kanuii Kak 3JeMeHT -
TaHus pacteHuid. Kanuiiaeie ynoopenus.

17. Ddusnyeckre U XUMAYECKUE CBOMCTBA Kajdblug U Maraua. Ux Guosnoru-
YECKOE 3HAYCHUE

18. Du3nyecKue ¥ XUMUIECKHE CBOMCTBA 3JIEMEHTapHOTo Oopa.

19. Kucnopoanbie coequnenus 0opa: okcuj, O0OpHas KHCIIOTa, MOTUKHUCIIO-
ThI OOpa, UX COJIH

20. DU3NYECKUE U XUMUYECKUE CBOMCTBA METAJUTMYECKOT0 aJTFOMUHMSI.

21. OKcubl U THIPOKCUIBI AIFOMUHUS, Pa3HOOOpas3ne ux cTpoeHusi, amdo-
TEPHOCTh 3TUX COSAMHEHUM, PEaKIMK X B3aMMHOTO MPEBpallCHUsI.

22. XUMHST HEOPTaHMYECKUX COCIMHEHHMM yriiepojia: YIJIEKUCIOro raza u
€r0 IPOU3BOJIHBIX.

23. 3HayeHUE COCIMHEHUN YIJIepoJia B CEIbCKOM X03siiicTBe. KpyroBopor
yIJiepoJia B MpUpoJie. DKOJIOTMUECKUE aCIEKThl XMMHUU YIIIepoja.

24. Xumus coeAuHEeHN KpeMHus. KpeMHe3em, CUIIMKAThl U aTiOMOCHIIMKA-
ThI KaK TOYBOOOPA3YIOIINE MUHEPAIBL.

25. OcoOeHHOCTH XMMHU T€pMaHus, 0JOBa M CBHHLA. [IpuMeHeHHe 3THUX
3JIEMEHTOB U UX COEOUMHEHUI. DKOJOrMYecKas OIMacCHOCTh COSIWHECHUM
CBUHIIA

26. XUMUS MOJIEKYJISIPHOTO a30Ta.

27. X¥MHS aMMUAKa U €ro MPOU3BOJIHBIX.

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

29. ®ochop, amnoTponHble MoAUPHUKALUHU, (U3NYECKHE U XUMHUYECKHE
CBOMCTBAa MOJIEKYJIIpHOTO hocdopa.

30. OpTtodocdopHas kucioTa U ee coyid. 3HaueHue Gocdopa Kak MeMeHTa
nutanus. PocopHbie ynoOpeHusi.

31. DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOAa. DKOJIOTHYECKask pOiib
KHCIIOPOJIa U 030HA aTMOC(hEpBHL.

32. CoenuHeHusI cepbl C BOAOPOJAOM U KuciopomoM. CepHas KHUCIIOTa,
CyJb(aThl.

33. CepHuUCTBIN a3, CepHUCTAs KUCIOTA, cylb(uTel. CepoBOIOPO U MOJIHU-
cyJbQaHbI.

34. DJIEKTPOHHOE CTPOCHHUE aTOMOB T'aJIOTEHOB U 3aKOHOMEPHOCTU U3MEHE-
HUS CBOWMCTB raJioreHoB B noarpynne. Coequaenus Gpropa.

35. XnopoBogopon, cossgHas kucinora. CoeMHEHUs XJI0pa ¢ KUCIOPOJIOM U
UX CBOMCTBA.

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

37. CeMeicTBO Kelle3a U UX XMMUYECKHE CBOMCTBA.

38. Xumusi Mapraiia (OKCUJIbl, TUAPOKCHIbI, KUCIOTHI, COJIN).

39. OcoOCHHOCTH XUMHUU XpOMa; €ro Ba)KHEWITHNE COCIUHEHHS (OKCHIIBI,
TUAPOKCHJIBI, KUCIIOTHI, COJIN).

40. Xumusi MEAN U €€ COeAMHEHUM (OKCUIbI, TUAPOKCHUIBI, COJIH).

41. [Ipenamer, 3agaun ¥ 3HaUeHUE aHATUTHYeCKON xumun. Kiaccudukamms
METOJI0B aHAJIN3a. TOYHOCTh AaHAJMTUYECKUX ONPEACICHUN

42, TeopeTnyeckre OCHOBBI AHAJTUTHYECKOW XUMHUU: 3aKOH JEHCTBYIOLIUX

MacCcC.TCopu BHGKTpOHHTHHGCKOﬁ aucconranuu, TMPOTOJIUTHUYCCKASL
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TEOPHSL.

43.

XUMHYECKOE paBHOBECHE B reTeporeHHbix cucremax. [IP, ero mpume-
HEHHUE.

44.

CrniocoObl BeIpaXXE€HUS KOHIIEHTPAIMH PAacTBOPOB: MPOLIEHTHAsS, MOJISIp-
Hasi, HOpMaJIbHAs, TUTP, MOJIsUTbHASI KOHIISHTPAIUH.

45.

OcHoOBBI TrpaBuMeTpuyeckoro axanusa. CyTe MeTola, NpPHUMEHEHHE,
ycnoBus npoBeaenus. Ocaxaemas U TpaBUMeTpryecKasi popMsl.

46.

OcHOBBI TUTpUMETpUYecKoro aHannsa. CyTb, NPUMEHEHHUE, YCIOBHS
npoBefeHus. PacTBOpbI B THTPUMETPUH

47.

Knaccudukanust merono turpuMerpuu. CyTh KaXIOH TPYHIBI METO-
noB. OO11e npueMbl TATPOBAHUS

48.

XapakTepucThKa METOJIOB HeWTpann3auuu. [IpoBeneHue, npuMeHeHue
Y 3HAYCHHUE.

49.

XapaKTepI/ICTI/IKa MCTOJOB KOMIUVICKCOHOMCTPHUH.

50.

OCHOBBI OKHCITUTEIHHO-BOCCTAHOBUTEIIFHBIX METONOB aHanm3a. Kiac-
CHU(UKAIHS STHX METOJIOB.

51.

XapakTepucTUKa MEPMAHTaHATOMETPHUM, MOJOMETPUU U XPOMATOMET-
pHH.

52.

XapaKTepuCTUKa METOJIOB OCAXKICHHS.

3amaun I DK3aMeHa

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

MMPEBpAIICHUA I'NIFOKO3bI U CACIAaTh COOTBETCTBYIOIHME BHIBOIbI
CeH1206 (k) = 2 CoH50H (%) + 2CO» (1)

TemnepatypHblii ko3 duLMeHT peakuuu paBeH 2,5. Kak uzmenurcs ee
CKOPOCTb IIpU OXJIAKICHUM PEAKLIMOHHON CMECH OT U3MEHEHUS TeMIle-
patypsl ot 50 °C no 30 °C?

Kak uzmenuTtcs ckopocts xumuueckoil peakiuu A(r) + 2B(r) = C(r) +
D(r), npu yBelIMueHNN KOHIIEHTpaluuu Bemectsa B B 3 paza?

CocrtaBuTh 37EKTpOHHBIC (OPMYJIBI W TPEICTABUTh IpapUUYeCcKH pas-
MEIIEHUE AJIEKTPOHOB M0 KBAHTOBBIM STYEHKAM JJISI YKA3aHHBIX 3JIEMEH-
toB Ga u non S

Metonom aieKTpoHHOTro OanaHca noadepure Kod(p(UIMEHTH B CXeMe
OKHCJIMTENBHO-BOCCTaHOBUTENBHON peakinu KMnO4+ HBr + HoSO4 =
MnSO4 + HBrO + K»>SO4 + H,O

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPUIMEHTH B CXeMe
OKHUCJIUTEIbHO-BOCCTAaHOBUTENBHON  peakuun  KMnOs+  KNO2 +
H>SO4 = KbSO4 + MnSO4 + KNO3 + H2O

Paccunraiite maccy BOJBI U pacTBOpa ¢ MacCOBOM IOJIEHM XJIOpuaa Mar-
HUs 20%, KOTOpbIe TOTPEOYIOTCS 71l IPUTOTOBJICHUST PACTBOPA MacCOM
300 r ¢ maccosoii goneit MgClr 4%.

K pactBopy conu maccoit 250 r (maccoBas nons 10%) npununu Boxy
o6bemoM 150 mut (TuTOTHOCTH 1 T/MJT), OTIpEEUTE MACCOBYIO JIOJIO CO-
JI1 B IOJIYYEHHOM PacTBOpE.

PaccunTaiiTe KOJIMYECTBO BEIIECTBA TMPOKCHIA HATPHS, KOTOPBIN MO-
TpeOyeTcs IIsl IPUTOTOBJIEHUST pacTBopa Maccoi 60 T ¢ MaccoBoU J0-
siew menouun 15%.

10.

K pactBopy cepHoii kucnotsl oobemom 250 mut (MaccoBast gossg HaSO4
12%, nnotHocts 1,08 r/mi) npuirin Boay maccor 120 r. Paccunraiite
MaCCOBYIO JIOJIFO CEpHOM KHMCJIOThI H3YUYEHHOM PacTBOpE

1.

Cxopocts xumuyeckoid peakiuu 2NO(T) + Oz(r) = 2NO(T) npu KOH-
LEHTPALMAX pearupyromumx BEIIIECTB [NO]=0,3mo0ab/1 u

NI-1omnk-1
Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCITUTIIUH JJIS pe-
IICHHSI CTaHJAPTHBIX
3amay B 00JIacTH ar-
POIKOJIOTUH, arpo-
XUMHUHU U arpoNoYBO-
BEJICHUS C IPUMEHE-
HUEM HH(OpMaIIn-
OHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH
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[02]=0,15momb/n cocraBmia 1,2-10>monb/n-cex. Haiiti 3Ha4YeHHE KOH-
CTaHTBI CKOPOCTH PEaKIIUH.

12.

Omnpenenute MOJSPHYIO KOHIEHTPAIMIO PAaCTBOpA, MOIYYEHHOTO IPHU
pacTBOopeHUH cyibdaTa HaTpusi Mmaccoi 42,6r B Boae maccoit 300r, ecnu
MJIOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12r/m.

13.

0 N
BrraucnuThs 3HaueHne AHE ga UL IIPOTEKAIOIIEH B OPraHU3ME peaKIuu

MMPpEBpAICHUS INIIOKO3bI U CACIaTh COOTBCTCTBYIOIINUEC BBIBO/IbI
CeH 1206 (x) + 6 O2 (1) = 6 H2O (1) + 6CO2 (1)

14.

Obpaszer uzBectHska Maccoit 0,5T 06paboTanu CoNTHONW KUCIOTOH, pH
9TOM BBIICIHIIOCH 75MJ1 YIIIEKHCIIOro Ta3a. OnpeneinTe MacCOBYIO JIO-
710 KapOoHaTa KaJblKs B JaHHOM 00pa3iie M3BECTHSIKA.

15.

VYkazarb Te€ W3 HHUX, KOTOpble OO0Jagar0T  OKHUCIUTEIBHO-
BOCCTAaHOBHUTENILHON ABOMCTBEHHOCTHIO: NH3, HoSO4, MnO>, KMnOy,
HNO;, KoxMnO4, HNO3, H>S, H>SO:s.

16.

Kakune u3 NEPCUUCIICHHBIX BCUICCTB U 3a CU€T KaKUX DJIEMEHTOB IMposiB-
JISSIOT OOBIYHO OKUCIIMTEILHBIE CBOMCTBA M KaKHe BOCCTAHOBUTEIbHEIE?

17.

CocTaBbTe MOHHBIE U MOJIEKYJISIPHbIE YpaBHEHHUS THAPOJW3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. YKaXKHUTE PEaKIUI0 CPelbl B PacTBOpE
COJIN.

18.

HazoBute kommiekcuble coeaunenus: a) [Ni(H20)]Cl2;  0)
K4[Fe(CN)s] ; B) Naz[Zn(OH)4]. Onpenenure cTENEHU OKUCICHUS
KOMIUIEKCO00pa3zoBaTeyell B COSTUHEHUSX.

19.

CocTaBuTh OJICKTPOHHBIC (bOpMy.]'[BI U MIpEACTAaBUTH Fpa(i)I/IIIGCKI/I pas-
MCIICHUC 3JICKTPOHOB II0O KBAHTOBBLIM sTYeuKaM IS atomaBr u mona
Al3+A

20.

MetomoM 35eKTpoHHOTO OanaHca moaoepute KodhPHUIMEHTH B cXeMe
OKHUCJIUTEIbHO-BOCCTaHOBUTENBHOM peakuuu: Nal + NalOs + H2SOq4
—I> + NaxSO4 + H,O

21.

K pactBopy maccoit 250r, maccoBasi A0S COJIM B KOTOPOM COCTaBIISIET
10%, npununu Boay o0béMoM 150mi1. [IpuHSB MIIOTHOCTH BOBI PaBHOM
11/Mm11, onpeieTuTe MaCCOBYIO JOJIIO COJIHM B IOJYYEHHOM PacTBOPE.

22.

Kak noBnusieT yMeHblIIEHNE 1aBICHNs HAa pABHOBECHE B PEAKIIMAX:
a) N204(r) — 2NOx(1)

6) 2NO (1) + O2(r) — 2NO2(T)

B) 3Fex03(x) + CO(r) — 2Fe304(x) + COx(r)?

23.

Onpenenure MOJSPHYIO KOHIIEHTPAIMIO PacTBOpA, MOJYYEHHOTO MPH
pacTBopeHuu cyinbdara HaTpUs Maccoit 42,6 T B Boge maccoit 300 r, ec-
JI THTIOTHOCTH MOJYYEHHOTO pacTBopa paBHa 1,12 r/m.

24.

Paccunrars 3HaueHUE A-Géjg.g peakuuyu U yCTAaHOBUTH B KAKOM HaIIpaB-
JICHUU OHA MOXET IPOTEKATh CAMOIIPOU3BOJILHO B CTaHJIAPTHBIX YCIIO-

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

25.

Paccunrarh 3HaucHHe Al gg PEAKIHH M YCTAHOBHTB B KAKOM HATIPAB-

JICHUH OHA MOXKET IMPOTEKaTh CAMOIIPOM3BOJILHO B CTaAaHAAPTHBIX YCJIO-
BUAX

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

26.

[Tonb3ysich CNpaBOYHBIMH JIaHHBIMH [10Ka3aTh, YTO B CTaHAAPTHBIX
YCIIOBUSAX PEaKIns HEBO3MOKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

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

IlIkana Kpurtepuu onennBanus

Ornenka 5 - 00y4aromuKcs MOJTHO YCBOWII YYCOHBINH MaTepual;
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(OTIIMYHO)

- TIOKa3blBa€T 3HAHHME OCHOBHBIX IOHATUN AMCLMILIMHBL, I'PaMOTHO
MIOJIB3YETCSl TEPMUHOJIOTHEN;

- IPOSIBIISICT YMEHHE aHAIM3UPOBATh M 0000IIaTh HHPOPMAINIO, HaBbI-
KM CBSI3HOTO OMMCAHUs SIBJICHUI U MIPOLIECCOB;

- IEMOHCTPUPYET YMEHUE H3JIaraTb Marepuall B OIPEIEICHHON JIornye-
CKOU MOCJIEN0BATEILHOCTH,

- TOKa3blBa€T YMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS
KOHKPETHBIMU PUMEPAMHU;

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

- MOTYT OBITh AOMYIICHbI OHA—/IBE HETOYHOCTH IPU OCBELICHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Onecuka 4
(xoporio)

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

- B YCBOCHHMH y4eOHOT0 Marepuasa JOMyIeHbl Ipo0ebl, He NCKa3UBIINE
ColeprKaHue OTBETA;

- B M3JI0’)KEHUU MaTepUaJla JOMYIEHbI HE3HAYUTEIIbHbIC HETOYHOCTH.

Onenka 3
(YZIOBIETBOPUTENBHO)

- 3HaHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuana B MUHMMaJIbHOM 00be-
M€, MOTPEIIHOCTH HENPUHIMIMAIBLHOIO XapaKTepa B OTBETE Ha JK3a-
MEHE: HENOJIHO WIA HENOCIEA0BAaTENbHO PACKPBITO COJEP/KaHUE MaTe-
puaina, HO MoKa3aHo o0I1ee MTOHUMaHKE BOIIPOCOB;

- UMEJIUCh 3aTPYJHEHMs WIN JOIYLIEHbI OIUOKYU B ONpPEICIICHUH MOHS-
TUH, UCIOJIb30BAHUN TEPMHUHOJIOTUY, ONMCAHUHU SIBICHUH M IPOLECCOB,
MCIIPABJICHHBIE ITOCIIE HABOSALINX BOIIPOCOB;

- BBIABJICHA HEJOCTaTO4Has C(OPMUPOBAHHOCTh 3HAHWH, YMEHUH WU
HaBBIKOB, 0Oy4alOLIUICA HE MOXET IMPUMEHUTh TEOPUIO B HOBOW CHUTya-
LIUU.

Onenka 2
(HEy1OBIETBOPUTEIILHO)

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

- 0OHapyXeHO HE3HAaHWE WM HEMOHUMaHWe OoJybllield WM Haumbolee
BaXHOW YacTH y4eOHOTO MaTepuana;

- JIOTYIICHBI OMIMOKU B OINPENEICHUU TOHSATHHA, TPH HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTTMCAHUN SIBJICHUU U IMpOoLIeCCOB, KOTOPBIC HC UCIIPAB-
JICHBI ITOCJIE HECKOJIBKMX HABOISIIUX BOTIPOCOB;

- HC C(bOpMI/IpOBaHBI KOMIICTCHO N, OTCYTCTBYIOT COOTBCTCTBYIOIIIHC
3HaHUsI, YMCHUS U HaBBIKH.

4.2.3. KypcoBasi pa6oTa / KypcoBoii mpoeKT

Kypcoas 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 BBEneHUS
W3MEHEHUS







