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

1.1 leap u 3agaun AUCHUILIHHBI

bakanaBp nmo Hampapneruto moarotoBku 35.03.05 CamgoBoncTBO MOJDKEH OBITH MOATOTOBICH K
pemeHmo 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIBbHOCTHU cne;[y}omero THUIIA: HpOI/IBBOI[CTBeHHO—
TEXHOJIOTHYECKOH.

Heab nucuunmanHbl — cGOPMUPOBATH y OOYUAIONTUXCS 3HAHUS, IPAKTUYECKUE YMECHHS M HABBIKU
10 XUMHUU OOIIEeH, HEOPTaHUYECKON U aHATUTUYECKOU, KOTOPhIE HEOOXOAMMBI JIJIsi YCBOSHUS TTPOdHIIH-
PYIOITUX JTUCIMIUIAH, 00€CTIeYnBaIi TOHUMaHUE U OCBOCHUE METOJIOB aHA/IW3a M 3aKJIaJbIBaIu 0a3uc
JUTSL TIOCIIEYIOIIEH TPAKTHIECKOM padOThl B COOTBETCTBUU C (POPMUPYEMBIMH KOMITETEHITUSIMU

3agauu AUCHMILIMHBI:
- MIOJIYUYUTh 3HAHUA IO TCOPCTUUCCKUM OCHOBAM XHWMHU HeOpFaHquCKOﬁ U aHAJIUTUYECKOU U CBOU-
CTBaM BaXHEHIINX XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX HEOPTaHHUUYECKUX
BELIECTB;
— Hay4MTb MPeICKa3bIBaTh BO3MOXHOCTh U HAMPaBJICHHUE MPOTEKAHUS XUMHUUECKUX PEaKIIHii;
— YCTaHAaBJIMBATb B3aUMOCBA3U MCXKAY CTPOCHUEM BCIICCTBA U €0 XUMHUYCCKUMHU CBOﬁCTBaMH,
— TI0JIb30BAaThCA COBPEMEHHOW XUMHYECKONM TEPMHUHOJIOTHEN;
— BBIpa0OTaTh YMEHUS IMOJB30BaThCA MPOCTEHIINM JIAOOPaTOPHBIM 000pYyIOBAaHUEM, XUMHUYECKOH TO-
CYJIOM U U3MEPUTENbHBIMU IPUOOpaMH;
— [NO3HAKOMHUTH C OCHOBAMH COBPCMCHHBIX MCTOJJOB XUMHUYCCKOI'0 aHAJIN3a;
— MPUBUTH HABBIKK PACYETOB U IPUTOTOBJIEHHS pACTBOPOB 33/1aHHOM KOHIICHTPAIIHH;
— JUTSL TIOJTyYSHHsI JOCTOBEPHBIX PE3YJIbTaTOB aHANIN3a, HAYYUTh CTATUCTHUYECKONW 00pabOTKe MOTydeH-
HBIX PE3yJIbTaTOB.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHH I

OIIK-1. CriocobeH pemath TUMOBBIC 33/1a4l MPO(HECCUOHATBHOMN IeATeTLHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3dKOHOB MATCMATHYCCKUX W CCTCCTBCHHLIX HAYK C IIPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

Kon n naumenosanue ®opmupyemsbie 3YH
WHAMKATOpa TOCTHIKE- 3HAHUSA YMEHUS HaBbIKU
HUSl KOMIETEHIIUH
N-lonk-1 Ucnons3yer | OOyuatomuiicss nomxen | Obydatonuiics nomkeH | OOyuatommiics 1071
OCHOBHBIE 3aKOHBI | 3HATh: CBA3b MEXKIY | YMETh: CaMOCTOSITEINIb- | )KCH BIANETh  COBpE-
€CTECTBEHHOHAYYHBIX CTPOCHHEM BEIIECTB U | HO paboTaTh ¢ yUeOHON | MCHHOH  XUMHUYECKOU

JTUCIUTIIMH TSl peliie-
HUS CTaHI[apTHBIX 3a-
may B 00JacTH camo-
BOACTBA C HpI/IMeHeHI/I-
eM  HH(POPMAIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

NX XUMHYCCKHIMH CBOM-
CTBaMH,; OCHOBHLIC XMH-
MHYECKHE 3aKOHBI U
MOHSTHUSA; MPAKTUUYECKOE
NPUMEHEHUE  HEKOTO-
pBIX ~ HEOPraHWYECKUX
BEIIIECTB B CEIHCKOXO-
3MCTBEHHOM  IIPOM3-
Boactee (b1.0.37-3.1)

M CIPAaBOYHOW JUTEpa-
TypOW;  HCIOJIb30BaTh
CBOMCTBA XMMHYECKUX
BEIIECTB B J1abopaTtop-
HOM W TPOU3BOJICTBEH-
HOM IpaKkTUKE C IIpU-

MeHeHHeM HuHpopma-
IMOHHO-
KOMMYHUKAITHOHHBIX

texuoyoruit (b1.0.37 —
V.1)

TepPMUHOJIOTHEH B 00-
JaCTH XUMHH Heopra-
HUYECKON W aHaJIUTH-
JEeCKOH, OCHOBHBIMU
HaBBIKAMHU  OOpalieHus
c J1abopaTopHbIM 000-
pPyJIOBaHHEM H TOCY-
JIOM; 3HAHUSIMH II0 TEO-
PETUYECKUM  OCHOBaM
COBPEMEHHBIX METOJIOB
ananuza (b1.0.37 -H.1)

2. Mecto nucnuminHbl B cTrpykrype OITOII
JucuumnnrHa «XuMHUsL HEOpraHu4ecKas M aHaJUTHYECKas» OTHOCUTCS K 00s3aTeIbHOM 4YacTH
OCHOBHOMH npodeccruoHanbHOM 00pa30BaTEIbHON MPOrpaMMbl OaKanaBpHara.




qaca).

3. O0bém nuCHMIVINHBI U BUbI y4eOHOH padoThl

O0béM muciuIunHbl coctaBnseT 5 3auéTubix eaunui (3ET), 180 akamemudeckux dacoB (manee

HI/ICHI/IHJ'II/IHa HU3Yy4acTCs:

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

3.1. Pacnpenesienne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

KomnuectBo yacos

Bup y4eOHoli paboTs ouHas popma | 3aouHas GpopMa
o0yueHHs o0yueHHs
KonTtakTHasi pa6ora (Bcero), 64 16
B TOM YHCJIe MPAKTHYECKAs NMOJIT0TOBKA
Jlexmuu (JI) 32 8
Jlabopatopusie 3ansTus (JI3) 32 8
[TpakTnueckue 3ansatus (I113) - -
CamocrosiTejibHasi padoTa ctyaeHToB (CP) 89 155
KonTtpoJs 27 9
Hroro: 180 180
3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHCIIe
No Bcero | koHTakTHas pa- R
oMb HaumenoBanue paszznenos u tem YACOB 6ora E =
CP| 2 ¢
J | J3 | 113 i
1 2 3 4 5 6 71 8
Paznen 1. O0Omwast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 12 2 4 - 6 | x
1.2. | CKOpOCTb M SHEPreTuKa XMMUUYECKUX peaklui 10 2 2 - 6 | x
1.3. | PacTtBopnI 10 - 4 - 6 | x
Crpoenue aToma, nepuoanueckuii 3akon /1. 1.
1.4. 12 6 - - 6 | x
MenpeneeBa 1 XuMU4ecKasi CBsI3b
1.5. | OKUCINTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 14 2 4 - 8 | x
1.6. | KoMIiuiekcHbIE COETUHEHMUS 12 2 2 - 8 X
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMus s-3J1€MEHTOB 12 2 2 - 8 X
2.2. | XuMHUsl p-2JIEMEHTOB 16 6 2 - 8 | x
2.3. | Xumus d-3eMeHTOB 12 2 2 - 8 X
Pa3nen 3. Xumus aHamuTu4eckast
Beenenune. Knaccudukarms MeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 10 2 - - 8 X
00paboTKa pe3yIbTaTOB aHAIN3A
3.2. | OCHOBHbIE NOHSTHUS TUTPUMETPUUECKOTO aHAIN3A 20 4 8 - 8 X
3.3. | CynHOCTh rpaBUMETPUYECKOTO aHAIN3A 13 2 2 - 9 X
KoHnTpoib 27 X X X x | 27
HTroro 180 32 | 32 - | 89| 27




3aounas popma o0yueHust

B TOM YHCJIE
KOHTAaKTHas pa- 2
Ne Bcero =
HawnmeHnoBaHue pa3ieiioB U TeM Oora g
TEMBI 9acoB CP =
J | J13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. O0Omast xumus
1.1. | OcHOBHBIE TOHATHS U 3aKOHBI CTEXUOMETPUH 13 - - - 13 | x
1.2. | CKOpOCTh M SHEPTETUKA XUMHUYECKUX PEaAKIIUI 16 1 1 - 14 | x
1.3. | PactBOpHI 15 - 1 - 14 | x
Crtpoenue atoma, nepuoandeckuit 3axon /1. W. X
1.4. 16 2 - - 14
MenpeneeBa 1 XUMUIECKasi CBSI3b
1.5. | OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 16 1 1 - 14 | x
1.6. | KoMIuiekcHbIE COETUHEHUS 15 - 1 - 14 | x
Pazgen 2. Xumus 31eMeHTOB
2.1. | XuMus s-3J1€EMEHTOB 14 1 1 - 12 | x
2.2. | XuMus p-2J€MEHTOB 14 1 1 - 12 | x
2.3. | Xumus d-37€MeHTOB 12 - - - 12 | x
Paznen 3. XuMus anaautuyeckas
Beenenue. Knaccuduxarms MeTonoB aHanmsa u
3.1. | TpeGoBaHMs K HUM. METPOJIOTHS U CTATUCTUYECKAS 13 1 - - 12 | x
00paboTKa pe3yIbTaTOB aHAJIN3A
3.2. | OCHOBHBIE NOHSTUS TUTPUMETPUUECKOTO aHAIN3A 15 1 2 - 12 | x
3.3. | CymHoCTh IpaBUMETPUUECKOT0 aHAJIN3a 12 - - - 12 | x
KonTposb 9 X X X X 9
Hroro 180 8 8 - 1551 9

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

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

[TpakTHyeckasi MOATOTOBKa MOXKET BKJIIOYaTh B ce0sl OTAENbHbIE 3aHATHS JIEKIMOHHOIO THIIA,
KOTOpBIE MpPeIyCMaTpUBAIOT Nepefady ydeOHoW uHpopMaruu o0ydyaromuMcs, HeoOX0IUMON Ut TOo-
CJIETYIOIIETrO BBIMOJHEHUS paboT, CBA3aHHBIX ¢ OyAylIel npodeccuoHalbHON NeATeIbHOCTHIO.

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

- obmenpodeccrnonansubie kommnerenun (OITK) ot 15 m0 50 %
4.1. Conepxxanue 11 CHUNTHAHBI

Pazgen 1. O06mas xumusa

IloHSITHSI M 3aKOHBI CTEXMOMETPHHU.

Monb, ocTosiHHAsE ABOTaIpo, MOJISIpHAsl Macca, XUMUYECKUN SKBUBAJICHT, (DAKTOp SKBUBAJICHTHO-
CTH, MOJISIPHAsI Macca, 3aKOHBI SKBUBAJIICHTOB, COXPAHEHHSI MAaCChl, IIOCTOSTHCTBA COCTaBa, 3aKOHBI Ta30-
BOT'O COCTOSIHHS BEIIICCTBA.

CKOpOCTh U PHEpPreTuKa XUMHU4ecko peakiuuu CpenHsis U UCTUHHAsA CKOPOCTh XUMHUYECKOW peak-
11H; (aKTOPHI, BIHUSIONIME HA CKOPOCTh PEAKIIMU; XUMUYECKas PEakivs KaK MOCIeI0BATEIbHOCTh dJIe-
MEHTapHBIX CTaAUM; 3aKOH JEUCTBYIOIIUX MACC JIJIS 3JIEMEHTAPHOM CTaIMM XUMHYECKOM pEeaKIIUH, KOH-
CTaHTa CKOPOCTHU PEAKI[MHU; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaAKIUU OT TeMIIepaTyphl, MPaBUIIO
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Bant-T'odda, ypaBHenue AppeHuyca, 3HEpTusl aKTHBALIUU, SHEPTeTUYECKUN Oapbhep, aKTHBUPOBAHHBII
KOMIUIEKC, KaTajau3, KaTaau3aTop, (GepMeHT; 3HaYeHHE YUYEHHUS O CKOPOCTU XMMHYECKON peakluu B XU-
MUU, OMOJIOTUU U CEIBCKOM XO3SHCTBE; 3aKOH JCUCTBYIONIMX Macc IJisi XUMHUYECKOTO pPaBHOBECHS,
npuHuun Jlelllarense, poap XMMUYECKUX PABHOBECUMN B MPUPOJIE; TEPMOANHAMUYECKUE CHUCTEMBI: OT-
KPBITBIE, 3aKPBIThIE, U30JIMPOBAHHbBIE, TOMOTEHHbBIE U T€TEPOTrCHHbIC; BHYTPEHHSSI SHEPTUSI, SHTAIbIINS,
TEIIOBOM 3P eKT XUMUYECKON peakiuu, 3akoH ['ecca, SHTpoOMmHsS Kak Mepa BEPOSTHOCTH COCTOSTHUS
CUCTEMBI, N3MeHeHue dHeprun [ nbbca kak KpuTepuil BOZMOKHOCTH CaMOITPOU3BOIBLHOTO MPOTEKAHUS
peakuuu.

PacTBOpbI

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

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

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

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUH.

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

KoMniekcHbIe coeTMHEHN.

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

Pa3nea 2. XumMusd 3J1eMeHTOB.

XuMHS S-3JIEMEHTOB.

CBoeoOpa3ue CTpoeHHsI aToMa BOJOpOJa, (PU3NUYECKUX U XUMHUYECKUX CBOWCTB ATOTO AJIEMEHTA;
OMHApHBIE COEAMHEHMs] BOJOPOA C AJIEKTPOOTPUIIATEIILHBIMU AJIEMEHTAMH, WX MOBEACHHE B BOJHBIX
pacTBopax, THAPHUIBI IETOYHBIX U IIEJIOYHO-36MEIbHBIX METAIJIOB, UX COJCO0pa3HBIA XapakTep, TU-
PUI-MOH KaK BOCCTAHOBUTEIb W JINTAHJ; BOJOPOJHAs CBA3b, €€ 3HAUCHHUE B IPUPOE; BOJIA, FTEOMETPUS
U CBOMCTBA €€ MOJIEKYJIbl, CTPYKTYpa JIbJa U KUAKOM BOABI, XMMUYECKHE CBOMCTBA BOJIbI, BOJIA KaK pac-
TBOPUTENh M JIUTAH]; 3HaYCHHE BOJOpOJa Kak Hanbojiee pacIpOCTpaHEHHOTO 3jeMeHTa BceneHHOH,
BOJIa B CEIHCKOM XO3SIUCTBE, SKOJOTHYECKHE aCMEKThl BOJOIMOIB30BAHMS; O0IIE CBOMCTBA AIIEMEHTOB



[A-moarpymriel; meIoYHbIe METAIIBl KaK BOCCTAHOBUTENH, 00pa3oBaHNe OMHAPHBIX COCIUHEHUN M MX
CBOMCTBA, KaTHOHBI IIETOYHBIX METAIOB KaK BakKHeWIash XuMuyeckas opma HUX CyIIeCTBOBaHUS B
MPHUPOJIE, CBOICTBA 3TUX KATUOHOB, PEAKIINN OWHAPHBIX COSAMHEHHI ¢ BOJON; THAPATHPOBAHHBIC KATH-
OHBI HIEJIOYHBIX METaJJIOB, BBICOKAsl paCTBOPUMOCTh COJIEH HIEIOUYHBIX METaNIOB B BOJIE, KPUCTAILIO-
TUAPATHI; HATPUM U KaJIMA KaK KOMIIOHEHTHI MMOYBBI U MTOYBEHHBIX PACTBOPOB, KAMN KaK 3JIEMEHT IHU-
TaHUsl pacTeHU, KaJauilHble yA0OpeHus, KpyroBOpOThl HATpUsl U Kajus B MpUpoJe; OOIIre CBOKCTBA
ITA-noarpynmer; aMpOTEepHOCTh OCPUILTUS, €0 OKCHIA U TUIPOKCUIA, TOKCHYHOCTh OCPUILIUS U €0
COEUHEHMI; PU3NYECKUE U XUMUYECKUE CBOWCTBA MAarHUsl M KajbIlMsl, UX BOCCTAHOBUTEIIbHbBIE CBOM-
CTBa, KATHOHBI MarHus U KaJlblMs KaK BaxkHere (opMbl CyIIECTBOBAHUS ITUX JIEMEHTOB B IPUPO/IE,
CBOMCTBA 3THX KAaTHOHOB; Pa3JIM4KM€ B PACTBOPUMOCTH COJICH MarHus U KajblUsg U COJEH HATpUs U Ka-
TS, KpUCTAJIOTHAPATHI; KOMIUIEKCHBIE COCTMHEHUSI MarHUs U KaJIbLIUS C XeIaTo00pa3yoUMMIIUTaH-
namu, Mg?* u Ca?* B suBOI KiIeTke, polb Maraus B xiopoduiie, Mg?* u Ca®* B epMeHTaTUBHBIX pe-
aKLMAX; MAarHUN U KaJIbLUH KaK MUTaTeIbHble KOMIIOHEHTHI TIOYB, X HOHOOOMEHHOE TIOBE/ICHUE B M10Y-
BaX, )KECTKOCTh BOJIbl, U3BECTKOBAHUE U U3BECTKOBAHUE MOYB.

XuMHUs pP-3JIeMEHTOB.

Oo6mme cpoiicTBa 3neMeHTOB IIIA-moArpynmel; OTAMYUE CTPOCHUS aTOMOB OOpa M allOMUHHS OT
CTPOCHHS IPYTUX AJIEMEHTOB MOATPYIIIbI, TpeodiiajaHie KOBAJIECHTHOTO XapakTepa CBA3€il B coenHe-
HUSX Oopa M JBOMCTBEHHBIA XapakTep CBA3eH alOMUHMS, (pU3MUECKUE U XUMHUECKUE CBOWCTBA 3ie-
MEHTHOT'0 00pa, KUCIOPOACOEPKAIINE COSTUHEHUSI OOpa: OKCHI, OOpHBIE KUCIOTHI U UX COJH; (PU3n-
YeCKUE M XUMHUYECKHE CBOMCTBA METAJUTMUECKOTO ATIOMUHUS, BAKHEUIIINE XUMHUUYECKUE CBOMCTBA OU-
HapHBIX COCIUHEHHUM alFOMMHMS;0KCUIBI U TUJIPOKCUJIBI AIFOMHHHUS, pa3HOOOpa3ue UX CTPOEHHS, aM-
(OTEepHOCTH THX COeIMHEHHH, PeaKIiy NX B3aHMMHOTO MpeBpalleHus; akBakaTuoH Al**, ocobeHHOCTH
€ro CTPOEHUsSl U TMOBEJIEHUS B PAacTBOPAX; COJM aJIOMUHUSA, UX KPUCTAUIOTHAPATHI, pACTBOPUMOCTH B
BOJIC W TUIPOJH3; KOMIUIEKCHBIE COCIMHEHUS ATIOMHUHHS; 00p M amlOMUHUN B OuMocHcTeMax; oOIue
CBOMCTBA 3JeMEHTOB [V A-noArpynmel; XMMUsi HEOPraHUYECKUX COCIUHEHUHN YIJIepoJia: aJuIOTPOITHBIE
MoAU(HUKAINH yTIAepoaa, OKCHIIBI YTIepoia, YToabHasl KHCIOTa U €€ COJIM; 3HAYCHHE YTIIepo/ia B CEllb-
CKOM XO3SICTBE; KPYTOBOPOT yIiepoja B MPUPOJIE; IKOJIOTMUECKHE aCIIEKThl XUMUU yTIIepoaa; 0coOeH-
HOCTH XUMHMUYECKUX CBOMCTB KPEMHHMSI; OKCUJ KPEMHUS, KDEMHUEBBIE KUCIOTHl U UX COJIU; KPEMHE3EM,
CHJIMKAThI, ATFOMOCHIIMKATHI KaK MOYBOOOpa3yIolue MaTepralibl, UX 3HaUE€HUE NS TUI0J0POAUS MOYB;
MPUMEHEHHE CHIIMKATOB W JIPYTUX COCAMHEHHN KPEMHHs; OCOOCHHOCTH XMMHH T€pMaHHs, OJI0OBa U
CBUHIIA, 9KOJIOTHYECKasi OMaCHOCTh CBMHIIA; OOIIHME CBOICTBA 3JIEMEHTOB V A-TIOArpyMIbl; 0COOEHHOCTH
XUMUYECKUX CBS3€H a30Ta ¢ BOJAOPOJIOM, YIJIEPOAOM U KHUCIOPOJOM; TEPMOJAMHAMUYECKAs HEYyCTOUUH-
BOCTh OOJIBIIMHCTBA XMMHUYECKUX COEIMHEHUHN a30Ta, €€ MPUUYNHBI U TPOSBICHUS B XUMUU U TIPUPOJIE;
XUMUYECKHE CBOMCTBA MOJEKYJISIPHOIO a30Ta; aMMHUAK M €ro MPOU3BOJIHBIE; OKCUIBI a30Ta, a30THal,
a30THCTas U a30THOBATUCTAsl KUCJIOTHI U UX COJIM; OCOOCHHOCTH a30Ta Kak OMOT€HHOTO 3JIEMEHTa, a30T-
coJieprKarire OMOMOJIEKYJIbI, UX 3HAUYCHUE B )KU3HEACATEIbHOCTA PACTUTENBHBIX U KUBOTHBIX KIIETOK;
3HaYEHHUE a30Ta KaK 3JEMEHTa MUTaHUs, KPyrOBOPOT a30Ta B MPUPOJIE, a30THBIE YIO0OPEHHUS, IKOJIOTH-
YECKUE aCTEKThl UX MPUMEHEHHs, OCOOCHHOCTH TEPMOJAMHAMHUYECKON YCTOWYMBOCTH PA3TUYHBIX CO-
equHeHU docdopa B 3eMHBIX YCIOBHAX, OKcHUbI pocdopa; oprodochopHas KUciIoTa U €€ CoJId, KOH-
NneHcupoBaHHBIE GochOopHBIE KUCIOTHI U UX COJMU;0CO0eHHOCTH (pochopa kKak OMOTCHHOTO DJIEMEHTA,
cnenuduka MoBeneHUs W 3HadYeHHEe coeauHeHHi (ochopa B Omocucremax; 3HaueHue Qocdopa kak
3JIEMEHTa MUTaHUs, KpyroBopoT (ocdopa B npupoae, hochopHbie yA0OpEHHS U SIKOJIOTUYECKHUE aCTIeK-
THI MX HMCIOJIb30BaHUS; OOIIUE CBOMCTBA 3JeMeHTOB VIA-MOArpyNIbl; MONCKYJSIPHBIA KHUCIOPOA Kak
OKHUCJIUTENb; 030H; TEPMOAMHAMUYECKAS] YCTOMYMBOCTh M PACIPOCTPAHEHHOCTh COCAMHEHUIN KHUCIOPO-
71a; OKCHUIbI, KHUCIOPOACOIepKallhe KUCIOThl, OCHOBAaHUS, COJIM KUCIOPOJCOJEPKAIINX KHUCIOT Kak
Ba)KHEMWIIIME KJIAcChl HEOPraHMYECKUX COCIMHEHHI; MEPOKCU] BOJOPOAa U APYrue MepoKCUIbI, MOJie-
KYJISIPHBIN KHCIOpPOJ B OMOdPHEPreTHKe, poiib (PYyHKIMOHAIBHBIX KUCIOPOACOAEpKAIIUX TPyNI B OHO-
MOJIEKYJIaX, SKOJIOTHYECKasi POJIb KHCIOpPOJa U 030HA aTMOC(EpPbl; 0COOEHHOCTH XUMHUYECKUX CBSI3ei
cepbl; OKCUIBI Cephl; CepHasi KUCIOTa U €€ COJM; CEPHUCTAsl KUCIIOTA U €€ COJIU; CEpOBOJOPOJ U IMOJIU-
cyibdanbl, CyabQUAB U MOTUCYIb(YUIBI; cepa KaKk OMOTeHHBIH 3JIEMEHT; NIPUMEHEHHE CYIb(aToB H
IPYTUX COETUHEHUH Cepbl B CEIbCKOM XO3SHCTBE, IKOJIOTUYECKasi OMIACHOCTh CEPHUCTOTO rasa; CeJeHo-
Basi KUCJIOTA U €€ COJM; POJIb CelIeHa B MUTAHUU YEJIOBEKa U KOPMIICHHH CEJIbCKOXO3SIICTBEHHBIX K-
BOTHBIX; 001IMe cBOMCTBA AeMeHTOB VIIA-ToATrpynmsl; CTENIEHH OKUCIEHHUS TAIOTCHOB B COSAMHEHU-
X, OCOOCHHOCTH CBfA3€H, TepMOJUHAMUKA U CTPOCHHE coequHeHuil ¢ropa, propoBogopos, Gproposo-



JOpOJIHAsl KMCIIOTA U €€ COJIN; XJIOPOBOAOPO/], XJIOPOBOJOPOIHASL KMCIOTA U €€ COJIU, COETUHEHUS C T10-
JIOKUTENBbHBIMU CTETICHSIMU OKHUCIICHHS XJI0pa, X XMMHUYECKHE CBOICTBA; 0OCOOEHHOCTH XJIopa Kak Ouo-
TE€HHOT'0 3JIEMEHTA, POJIb XJIOpa B )KMBOM KJIETKE; IPUMEHEHUE COCAUHEHUN XJIOpa B CEIbCKOM XO3SM-
CTBE; PTOP KaK >KMU3HEHHO HEOOXOIMMBII 3J€MEHT U KaK 3JIEMEHT-3arpsi3HUTENb OKPYXKAIOIIeH cpelibl;
MCTOJIb30BaHUE COCIMHEHMI OpoMa U 10/1a B METUIIMHE.

Xumus d-3/1eMeHTOB.

OOu1re cBOMCTBA U OCOOCHHOCTHU MEPEXOTHBIX METAJUIOB; COCIUHEHUS XpOMa B CTENEHIX OKHUCIIe-
Hus +3 u +6; coenuHeHuss MonrbeHa (VI); coenrHeHns: Maprasiia B CTETICHIX OKUCICHHS +2, +4, +6 1
+7; poab COeIMHEHUN XpoMa, MOJIMOIeHa, MapraHia, *kele3a, HUKeJNs, MeIM U [IMHKA B JKU3HEIeATEIb-
HOCTH Y€JIOBEKA M >KMBOTHBIX; COCIIMHEHUS XKeJle3a B CTENEHSIX OKUCIEHMS +2 U +3, COEIMHEHUS KO-
0anpTa B CTENEHAX OKUCICHMS +2 U +3; COeAMHEHUS HUKENsl B CTEIIEHU OKUCICHUS +2; COCTUHEHUS
MEIU B CTETCHIX OKUCIEHUs +1 U +2; COeAUHEHUs LIMHKA, KaJMHUS U PTYTH; POJIb COCIUHEHUN XpoMma,
MonnOieHa, MapraHiia, ’ee3a, HUKeJs, MeU U [IUHKA B JKU3HENEATEIbHOCTH YeIOBeKa U KUBOTHBIX;
TOKCUYHOCTh COCIMHEHUI KaaMus U PTYTH.

Paznea 3. XumMus aHaJIuTHYECKAA.

TeopeTnyeckne 0CHOBBI AHATUTHYECKON XUMHUH.

[IpenMeT aHANIUTUYECKOW XUMHH; POJIb aHATUTUYECKOM XUMHUU B )KM3HHM OOILECTBA, B TIOYBOBE/IE-
HUU, arpOXUMHUU U 3Konoruu. Knaccudukanus MeTooB aHanu3a; TpeOOBaHMs K METOJaM aHAIIN3a; U3-
MEpUTENbHAs MOCY1a, COBPEMEHHOE COCTOSIHUE U TEHJCHIMU Pa3BUTHS aHATUTUYECKON XUMUHU. OCHOB-
HBIE THUIBl PEAKIUN, HCIOIb3YEMbIX B AHAJIUTHYECKOM XHMHU: KHUCIOTHO-OCHOBHBIE, OKHCIIEHUS-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpA30BaHUs; IMPOLIECCHl OCaXACHUS-pAacTBOpeHHUs. MeTponoruueckue
OCHOBBI XMMHYECKOTO aHAlM3a: aHAIMTUYCCKUU CUTHAI M TMOMEXH, KIacCH(PHKAIUsS MOTPEITHOCTEH
aHaJIM3a, TOYHOCTh (MPAaBWJIBHOCTh U MPELU3NOHHOCTh) METOJOB M PE3yJIbTAaTOB aHAJIN3a, I1OKA3aTEIN
MPABWJIBHOCTH U MPEIM3UOHHOCTH, JOBEPUTEIbHBIM UHTEPBAJI, CIIOCOOBI MOBBIIMICHUS IPABHILHOCTH U
MIPEUU3HUOHHOCTH PE3YJIbTATOB XUMUYECKOTO aHAIN3A.

Turpumerpuyeckuii aHaJIN3.

CymHOCTh MeTOJ1a, IPUTOTOBJICHHE PAabOYMX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHAAPTHI,
OCHOBHBIC MTPHEMbI TUTPUMETPHUUECKUX OMpeAeTIeHU (MpsiMoe, 0OpaTHOE TUTPOBAHHUE U 3aMECTHUTEIb-
HOE TUTPOBAHUE), KPUBBIE TUTPOBAHUS, CKAUOK TUTPOBAHUS, TOUKA YKBUBAICHTHOCTH U KOHEYHAs TOY-
Ka TUTPOBaHMs, pacyeThl B TATPUMETPUUECKOM aHaIn3€. KHCIOTHO-OCHOBHOE TUTPOBAHUE: COBPEMEH-
Has KOHULEMNUHUs KUCIOT U OCHOBAaHUW, KUCIOTHO-OCHOBHBIE MHAMKATOPHI, MPAKTUYECKOE MPUMEHEHUE
METO/a KUCIOTHO-OCHOBHOTO TUTPOBAHUS: ONpe/ieieHne KapOOHATHOM KECTKOCTH BOJBI, OIpEIeIICHUE
coJield aMMOHHMSI M a30Ta OpraHuyecKux coeauHeHui mo Keenpaamo, onpeaenenne ¢pocdopa. Komrmrek-
COHOMETPUYECKOE TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MPUPOJIa CKAYKa TUTPOBAHUS B KOM-
IIJIEKCOHOMETPUH, METANIMHAUKATOPBI, MPAKTUYECKOE NPUMEHEHHE METOAa KOMIUJIEKCOHOMETPHH:
orpeJieieHue OO0IIel KECTKOCTH BOBI, ONpEeIeHHe MarHus M KalbLUs MPU COBMECTHOM IPHUCYT-
CTBUH, ONIPENICIICHNE ATIOMUHMS, onpeeneHre Meau. OKUCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE:
TEOPETUYECKHE OCHOBBI METOJA, NPHUPOJAa CKauka TUTPOBAHMS B OKHUCIMTEIbHO-BOCCTAHOBUTEIHLHOM
TUTPOBAHUH, [IEPMAHTaHATOMETPUS, HOJOMETPHUSI, XPOMATOMETPUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
U IpYTue€ UHIUKATOPBI, UCIIOJIb3YEMBIE B KUCIOTHO-OCHOBHOM TUTPOBAHHH, MPAKTUYECKOE MPUMEHEHUE
METOAa OKHUCIHMTEIbHOBOCCTAHOBUTEIBHOTO THUTPOBAHMS: NEPMAHTAHATOMETPUYECKOE OIPEICICHUE
Kele3a, HOJOMETPUYECKOE ONPENETICHUE MEU, XPOMAaTOMETPUUECKOE ONPEEIICHUE KEelle3a; TUTPOBA-
HHUE 10 METOJly OCAXKJEHHUs, MPUPOJIa CKauKa TUTPOBAHUS B METOJIE OCAXJECHHs, Apr€HTOMETPHSI, CIIO-
COOBI YCTAaHOBJICHUS TOUKU SKBUBAJICHTHOCTH B METO/I€ OCAXICHUS, TPAKTUIECKOE TPUMEHEHUE TUTPO-
BAHMS 10 METOAY OCaXJICHUS: ONPEIEICHUE TaIOT€HUI-UOHOB.

I'paBuMeTpHYecKuil aHAIU3.

CymHocTs MeToAa, hopMa OCaXICHUS U TpaBUMETpUUeckas Gpopma, MOJHOTa OCaXKIEHUS, IPUIH-
HBbI 3arpsS3HEHHS OCAJIKOB, (PHIBTPOBAaHWE M TMPOMBIBAHWE OCAJKOB, BBICYIIMBAHHE M MPOKATMBAHUE
OCAJIKOB, pacueThl B IPABUMETPUUYECKOM aHAIMU3€, IPAKTUUYECKOE MPUMEHEHHE METO/la IPaBUMETpUYE-
CKOTO aHaJM3a: OIPENEICHUE BOJIbI, ONPEACIEHUE KPEMHUEBOM KUCIIOTHI, ONPEEIICHUE JKEe3a U allto-
MUHHSI, OTIpeiesieHne 0apus u Cyib(aT-uoHOB.

4.2. Conepxanue JeKuui
Ounas ¢popma o0ydyeHHs
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JIEKIIUHU

Kpatkoe conepxanue 1eKuun

KomuuectBo

qacoB

[IpakTnueckas

[MOATOTOBKA

OcHoBHbIE NMOHATHS H 3aKOHBI CTEXHUOMECTPHUH. OCHOBHBIC 3aKOHBI U
MOHATUA XMMHUHU: aTOM, MOJICKYJId, OTHOCHUTCJIbHASA aTOMHAs WM OTHOCHU-
TCJIbHasd MOJICKYJIsIpHas MacChbl, MOJIb, MOJIsIpHas Macca, 3aKOHbI COXpa-
HCHHA MaCChI, IIOCTOAHCTBA COCTABa, 3aKOH 5KBHBAJICHTHBIX OTHOIIICHHUH.

CkopocTh M JHepreTuka XUMH4ecKux peakuui. [lonarue o ckopoctu
XUMUYEeCKOM peakuuu. OCHOBHbIE (DAKTOPBI, BIUSIOIIME HAa CKOPOCTb
peakiuu. OCHOBHOM 3aKOH XHWMHYECKOM pEaKkUMU JUIsl DJIEMEHTapHOM
craauu. KoHcTaHTa ckopocTH XxumMuueckoi peakiuu. Koncranra paBHO-
Becus. [Ipuniun Jle-1llarenbe.

34,5

Crtpoenue atoma, nepuoanueckuni 3axkon /[. U. MenaesneBa u xumu-
YyecKkasi CBSI3b. ATOMHO-MOJIEKYJIsApHOe yuyeHue. COBpeMEHHOE Mpe-
CTaBJICHUE O CTPOCHHHM aTOMa C TOYKH 3pEHUs KBAHTOBOM TEOPHH.
[Tpunuun MuHuMmansHOM 3Hepruu. IIpaBuna Kneuxosckoro. ITpunHnun
[Taynu. [IpaBuno Xynnaa. [lpupona xumudeckoi cBsizu. CBOMCTBa KOBa-
JIEHTHOM CBSI3U: JUIMHA W HEPrus, HACBIIIAEMOCTh U HAINPABIECHHOCTb.
WNonnas cBs3p, mpupoma oOpa3oBaHHMsi W CBOHCTBA. MeTammmdeckas
CBSI3b, IPUPOJIa 0Opa30BaHUs M CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMO-
JEeUCTBUE, BOAOPOJHAs CBS3b. llepmoandeckuii 3aKOH U €ro COBpPEMEH-
Hast GopmynupoBka. CTpyKTypa NEpPUOAMYECKON CHUCTEMBI 3JIEMEHTOB.
H3MeHeHue CTpOeHHS U CBOMCTB AJIEMEHTOB B MEPHOJIE, B rpynie (paau-
yca aToMa, SHEPruii MOHU3ALMK U CPOJCTBA K AJIEKTPOHY, DIEKTPOOTPHU-
1areabHOCTH). [IOHATHS BAJIGHTHOCTH U CTENIEHU OKHCIICHUS.

OKHCINTEBHO-BOCCTAHOBHUTE/IbHBIC peakiuu. CTeneHb OKUCIICHHUS.
Oxucnurenun u BoccraHoBUTENU. CTeXHMOMETpUUECKUEe KO3 (UIMEHTHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi. DKBUBAJIEHTHl OKUCIUTENS
U BOCCTAHOBUTENS. POJIb OKHCINTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUH B
IIPUPOJIE U CEIIBLCKOM XO3SIICTBE.

KommnuiekcHble coennHennsi. OCHOBHBIE MOHSITHS KOOPJIUHAIMOHHOMN
TEOpUU: LEHTPATBHBIA HNOH — KOMIUIEKCOOOpa30BaTeNb, JTUTAH/bI, KOOP-
JTUHAIMOHHOE YHUCIIO0, BHEITHechepuieckne noHbl. HoMeHkIaTypa Kom-
IUIEKCHBIX cOoeqWHEHUM. BakHelIe TUIB KOMIUIEKCHBIX COCIUHEHHH.
KoHCTaHThl yCTOMYMBOCTH U HECTOMKOCTH.

Xumus s-3jemMeHTOB. CBOCOOpa3ne CTpOEHUs aroMa Bojopona, Gpusu-
YECKUX M XMMHUYECKUX CBOMCTB ATOr0 3JE€MEHTa. XUMUYECKHE CBOMCTBA
HIEJIOYHBIX METAUIOB. POJIb KATHOHOB HATPUSL U KaJIHs B )KUBOM KIIETKE.
Harpuii u kanuii kKak KOMIIOHEHTBI TTOYBBI U TTOYBEHHBIX pacTBOPoB. Ka-
JUH KaK JIEMEHT nuTanus pactenuii. Kanuitaele ynoOpenus.

9,10,11

Xumusi p-3jemMentoB. OOmias xapaktepuctuka snemeHToB IITAmon-
rpynnbl. Ou3nyuecKkue U XUMHYECKHE CBOWCTBA 3NIeMeHTHOTo 6opa. Kuc-
JIOPOJHBIE COCTMHEHUS OOpa: OKCUIl, OOpHAst KUCIIOTa, MOJUKHUCIOTHI 00-
pa, ux conu. Pu3nuecKnue U XUMHUECKUE CBOWCTBA alntoMUHUs. OKCHIBI,
THUAPOKCHJIBI U COJIM ATFOMUHUS. XHUMHSI MOJIEKYJIIPHOTO a30Ta, aMMHaKa
U €ro MpOU3BOJHBIX; OKCHUJIOB, Q30THOM KUCIOTHI U €€ cojiei. 3HaueHue
a30Ta KaK AJIeMEeHTa MUTaHUs. A30THBIE YIOOPEHHUS, SKOJIOTUUECKHE ac-
MEeKTHl UX npuMeHeHus. OCOOEHHOCTH XUMUYECKUX CBsizel cephl. [Ipod-
HOCTh CBSI3€M CEphl C KHUCIOPOAOM M Boaopoaom. CepHas KHCIIOTa,
cynbdarbel. CepoBomopoa. Cepa Kak OMOTCHHBIA 3JIEMEHT. DKOJIOTHYE-

10




CKas OMaCHOCTh CCPHHUCTOIO Ia3a.

12

Xumusi d-anemeHToB. OOmMe CBONCTBA M OCOOCHHOCTH TEPEXOIHBIX
MetauioB. [lonoxkeHne nmepexoAaHbIX 3JIEMEHTOB B MEPUOAMYECKON CH-
creme anemenToB JI.M. MenzaeneeBa, ux CTEICHU OKHCIICHUS M XHUMHYE-
CKue cBoicTBa. MonubaeH U ero coenquHeHHs. MapraHel, COeIUHEHUs
Maprania. CeMencTBo xene3a

13

Beenenue. Kitaccupukanusi MeTo10B aHAJIN3a U TPeOOBAHUS K HUM.
MeTtpoJiorusi 1 cTaTUCTHYecKasi 00padoTka pe3yJbTaTOB aHAJIM3A.
[Ipenmer m 3amauM AHATUTUYECKOW XUMHUHU B CEJIBCKOXO3SIMCTBEHHOM
npou3BojacTBe. Knaccudukanus u tpeboBanus Kk Mmeroaam ananmza. Oc-
HOBHBIE THUIIBI PEaKIUi, UCIOJb3YEeMbIX B XUMUHU aHamuTudyeckou. Oc-
HOBHBIE TIOHSTHS METPOJIOTHMH XMMHYeckoro aHanmu3a. Kiaccudukamms
MOTPEUTHOCTEN XUMHUECKOT0 aHaJIN3a.

14,15

OcHoBHbIE MOHATUSI TATPUMETPUYECKOT0 aHaau3a. [IpuHun TuTpu-
METPHUUYECKOTO aHaIHM3a U 00JIACTh €ro MpUMeHEeHUsl. MeTOIbl TUTPUMET-
pudeckoro ananuza. CTaHaapTHbIE M CTaHIAPTHU3UPOBAHHBIE PACTBOPHI.
Touka SKBUBAJIGHTHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. OCHOBHBIE
MpUEMbl TUTPUMETPUYECKOr0 TUTpoBaHHsS. OCOOEHHOCTH KHCIOTHO-
OCHOBHOT0, OCaJUTEIbHOT0, KOMINIEKCOHOMETPUYECKOTO U OKUCITUTENb-
HO-BOCCTaHOBHUTEIHLHOTO TUTPOBAHHUS.

16

CymHocTh rpaBUMeTpHYecKkoro anaausa. CymHocts merona. Tpebo-
BaHUs, MPEABIBIAEMbIE K OCAXIAEMON U TPABUMETPUUECKON (BECOBOM)
dopmaM. YCIIOBUS KOJIMYECTBEHHOTO OCAXACHUS TPYAHOPACTBOPHMBIX
BeecTB. TOYHOCTh TPABUMETPUUECKUX METOJIOB, (DAKTOPHI, BIUSIOIIHNE
Ha TOYHOCTb.

HToro

32

15 %

3aounas popma o0yueHust

o/t

ConeprkaHue JEKINU

Kommmuectso

qacCoB

[TpakTuye-

CKasl MOAro-

TOBKa

CkopocTh U IHEepreTHKa XUMHYeCcKUX peakuuii. [lonsTue o ckopoctn
XUMUYeCKON peakiui. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh pe-
akiuyu. OCHOBHOM 3aKOH XHWMHYECKOW pEaKIUH JJIsI SJIEMEHTApHOU CTa-
. KoHcTaHTa cKOpOCTH XMMUYECKOW peakuuu. J[uHaMuueckuil xapak-
Tep XMMHUYECKOro paBHoBecusd. [Ipu3Hakum nctuHHOro paBHoBecus. Kon-
cranTa paHoBecus. [Ipunnun JlelllaTense.

Crpoenue atoma, nepuoandeckuii 3akon JI. U. MenaeneBa u Xxumu-
yeckasi CBsI3b. ATOMHO-MOJIEKYJIIpHOE yueHue. COBpEMEHHOE NPEICTaB-
JIEHWE O CTPOCHHMM aToMa C TOYKHM 3PEHHMsSI KBaHTOBOM Teopud. [IpuHumn
MuHUManbHOU 3Hepruu. [Ipasuna Kneukosckoro. ITpunuun Ilaynu. Ipa-
Bwio XyHzaa. [Ipupona xumuueckoit cBsizu. CBOMCTBA KOBaJIEHTHOM CBSI-
3M: JUIMHA W 3HEPIHsl, HaChIIaeMOCTh M HAINIPaBIEHHOCTh. MlOHHAs CBS3b,
npupoaa o0pa3oBaHUs U CBOiicTBa. MeTtaimnueckas CBs3b, MpUpoja 00-
pa30BaHMs U CBOMCTBA. MEXMOJIEKYISIPHOE B3aUMOJEHUCTBHE, BOIOPOI-
Has CBS3b.

Crpoenue atoma, nepuoaundeckuii 3akod JI. U. MenaesneBa u Xumu-
yeckas CBA3b (NMpoaoskeHue). [lepronnuecknii 3ak0OH U €ro COBPEMEH-
Hasg (QopmymupoBka. Ilpupoga NEPUOTUIHOCTUCBOWCTB DIIEMEHTOB.
CtpyKTypa NEpHOJIMYECKON CUCTEMBI 311eMeHTOB. VI3MeHeHue cTpoeHus u

11




CBOMCTB 3JIEMEHTOB B IIEPUOJE, B IpyIIIIe (paanyca aToMa, SHEPIruid HOHHU-
3allMM ¥ CPOACTBA K IEKTPOHY, dIEKTPOOTpULaTeNbHOCTH). [loHsATHS Ba-
JICHTHOCTH U CTEIICHU OKHUCIICHHUS.

OKHUCINTE/IbHO-BOCCTAHOBUTE/IbHBIE peaknuu. CTErneHb OKHUCIICHUS.
Oxucnurenu u BoccraHoBUTeNH. CTexmomeTpuueckue Kod3hduuneHTs
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA. JKBUBAJICHTBI OKHCIUTEISA
U BOCCTaHOBUTEN. POlb OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLUNA B
MIPUPOJE U CEITHLCKOM XO35HCTRBE.

Xumus s-3jeMeHTOB. CBOCOOpa3ne CTPOEHUsSI aToMa BoJopoaa, Gpusnde-
CKMX M XMMHUYECKUX CBOWCTB HTOTO 3JEMEHTa. XMMHYECKHE CBOMCTBa
HIEJIOYHBIX METAJUIOB. POJIb KATMOHOB HATpUS M Kajusi B )KUBOM KIIETKE.
Harpuii n kanuii kKak KOMIIOHEHTBI TIOYBBI M TOYBEHHBIX pacTBOpoB. Ka-
TUH KaK 2JIEMEHT MUTaHus pactenuii. Kanuitaeie ynoOpeHus.

Xumusi p-3jaemenToB. O0mias xapakrepuctuka siaemeHToB [IIAnmoarpymn-
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-
HUSA. A30THBIE YAOOPEHHUS, DKOJIOTUYECKHE ACTEeKThl MX MPHUMECHEHUS.
Oco0EHHOCTH XUMHUYECKHX CBs3eH cephl. Cepa Kak OMOTEHHBIN 2JIEMEHT.

OcHOBHbIC NOHATHSI THTPUMETPUYECKOro aHajam3a. [IpuHuun Tutpu-
METPUYECKOr0 aHajIM3a U 00JacTh €ro NpUMEHEHUs. MeTo/bl TUTPUMET-
pudeckoro a"anuza. CTaHIapTHBIE U CTaHJAPTU3MPOBAHHBIE PACTBOPHI.
Touka KBUBaJICHTHOCTH U KOHEYHAsl TOYKA TUTpOBaHMs. OCHOBHBIE MTPH-
€Mbl  TUTPUMETPUYECKOro TuTpoBaHHs. (OCOOEHHOCTH  KHCIOTHO-
OCHOBHOT'O, OCaJHUTEIBHOIO, KOMIIJICKCOHOMETPUYECKOTO U OKHCIUTEIb-
HOBOCCTAHOBHUTEJIBHOTO TUTPOBAHMSI.

CyuHocTh rpaBUMeTpHYecKoro anaamu3a. CymHocTs Meroaa. Tpedo-
BaHUs, NPEIbABISEMBIE K OCaXIAEMOM M IpaBUMETPUUYECKON (BECOBOM)
¢dopmaM. VYCIOBUS KOJIMYECTBEHHOIO OCAXICHMS TPYIHOPACTBOPUMBIX
BemiecTB. TOYHOCTh I'PaBUMETPUUECKUX METONOB, (PAKTOPBI, BIUSIOIINE
Ha TOYHOCT.

Hroro

15 %

4.3. Conepxanue JJa00PATOPHBIX 3aHATHI

Ounas ¢popma o0ydyeHHs

0/

HanmMenoBanue 1a00paTOpPHBIX 3aHITHI

KommuectBo

qaCcoB

[IpakTrueckas
MOJITOTOBKA

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

KuHeTnka XuMHYECKUX peakIni.

CM@H.IGHI/IG XUMHYCCKOI'0 paBHOBCCHUA.

I'maposnus coseit

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKInu.

M3ydyeHue cBOMCTB KOMIUJIEKCHBIX COCIMHEHUN.

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

Onements! III-VII rpynn  riaBHBIX DOArpYII.

00NN B =

MerTasipl TOOOYHBIX MOATPYI.

[NSRENSRL SR SN FE NSRRI R

N N e R e e
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10 [Ipurorosnenue u cTangapTU3aLUs PaCTBOPA TUAPOKCHIA HATPUS IO CO- ) +
" | IAHOM KUCJIOTE METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11 Omnpenenenne o01IeH KECTKOCTH BOJOMPOBOTHON BOABI METOAOM KOM- ’ +
" | IJIEKCOHOMETPUYECKOT0 TUTPOBAHUS
12. | Onpenenenue coaepxKaHusi XJOpUA-UOHOB B BOJOIIPOBOJHON BOJE 2 +
13. | OnpeneneHne rIFOKO3bI B KapTodene HoToMEeTPUISCKUM TUTPOBAHHUEM 2 +
14. | OnpexneneHue TUTPOCKOITMYECKOM BiIaru B oopasie 2 +
HToro 32 30%
3aounas popma o0yueHust

o S s

& 2 2

5 m 8 2

Ne . O o = 2

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN 5 2 X ©

n/n = c E C

= 2 X

3 2 <

=
1. | KuHeTnka XUMHUYECKHX PEAKIUM. 1 +
2. | CMelIeHne XMMHUYECKOTO PAaBHOBECHUS 1 +
3. | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 1 +
4. | M3yyeHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUM. 1 +
5. | Xumus anemeHToB-MeTauios I u Il rpynn roaBHeIX DOATpYyNI. 1 +
6. | Dnementsl [II-VII rpynm  r71aBHBIX TOATPYIIIL. 1 +
7 [Ipurorosnenue u cTangapTU3aLUs PaCTBOPA TUAPOKCHIA HATPUS IO CO- ) N
" | ISHOM KUCJIOTE METOIOM KHUCIOTHO-OCHOBHOT'O TUTPOBAHUS
Hroro 8 30 %

4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHI

[TpakTHyeckue 3aHATUS HE TPEAYCMOTPEHBI YUeOHBIM IIJIAHOM

4.5. Conep:xxaHue caMOCTOSITeIbHOH PadoOTHI CTY1€HTOB

4.5.1. Buabl caMocTOsSITeILHOI padoThl 00y4aroIMXCsH

KonuuecTBo 1yacos
Buapl camocTosiTenbHON paboThI 00yJarOIIHXCS ounas hopma | 3aounas dop-
o0yueHHs Ma 00ydeHUst
BrinoaHeHne KOHTPOJIBLHON pabOTHI — 65
[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 20 20
pabot
CamocTosTenpHOE N3YUEHUE OTJAEIbHBIX TEM U BOIIPOCOB 39 50
IToaroTroBka K NpOMEKyTOUHOMN aTTeCTalluu 30 20
Hroro: 89 155
4.5.2. Cogepkanue caMOCTOATEJIbHOI Pa00ThI 00y4AIOIINXCSH
No KonuuecTBo yacoB
- /IT HaumeHoBaHMe N3y4aeMbIX TEM WM BOIIPOCOB ouHas ¢popma [3a04Has hopma
o0yueHHs o0yueHHs
IloHsiTHSI ¥ 3aKOHBI CTeXHOMETPHU. XUMUYECKUNA SKBHBa-
JIeHT, (paKTOp SKBUBAJICHTHOCTH, MOJIIpHAsi Macca SKBUBAJICH-
1 | Ta. 3aKOHBI: COXpAHEHUS MAacCChl U SHEPTrUH; KPATHBIX OTHO- 6 13

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

13




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

14

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

14

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

14

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

14

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

14

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

12

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

12

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

12

10

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

12

11

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

12

12

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

12

14




0CaJKOB. TexHuka B3BEITUBAHUS.

Hroro: 89 155

S. Y4ueOHO-MeTOANYeCKOe 00ecnedeHne CAMOCTOATEIbLHOH padoThl 00y4arommxcst
M0 AMCIMILINHE

YyebHO-MeTonndeckue pa3paboTku umerorcss B Hayunoit Oubnmoreke ®I'BOY BO HOxHO-

Vpansckuii [AY:

1.

2.

X1MHUsl HEOpraHWYECKass M aHATUTHYECKasl [DIEKTPOHHBIM pecypc] : METOOUYECKHE yKa3aHUs
JUISL CAMOCTOSITENIbHOM paboThl MO AUCLUILIMHE I CTYJEHTOB arpoHOMUYecKoro ¢akynbrera /
coct. : A.H. Ilokatunosa, T. A. Ilanoga, E. C. Ilectpukona ; IOxuno-Ypansckuit ['AY, UncTu-
TYT arposkoiiorun .— Mmuacckoe: FOxno-Ypansckuii ['AY, 2020 .— 44 c. — Jloctyn U3 JIOKaJib-
"ol cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XuMUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKHE YKa3aHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIHHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakynpTeTa (3a04Hast
dbopma oOyuenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpuxoBa ; HOxHoO-
VYpaneckuii 'AY, UacTutyT arposkonorun .— Muacckoe: FOxHo-Ypansckuii 'AY, 2020 — 42
c. — Joctyn u3 nokansHou cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

6. ®oH/1 OLIEHOYHBIX CPECTB /AJIsl IPOBeAeHUs MPOMEKYTOUYHOI aTTecTaAllU 00y4YalomMXcs 1o

JUCIHUILINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHS YPOBHS MOATOTOBKU oOy4Jaroruxcsi TpedoBanusim @I'OC BO

pa3paboTraH (GOoHA OLIEHOYHBIX CPEIACTB JUISl TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOBEACHUS IPOMe-
KYTOUHOM aTTecTaluu OoO0ydarommxcs Mo aucuumuinHe. OOHA OLIEHOUYHBIX CPEICTB IPEJICTABIIEH B
[Ipunoxxexnuu.

7. OCHOBHAS U JOMOJIHUTEIbHAS YUeOHasl JIUTEPaTypa, He0OX0AuMas 1JIs 0CBOEHMSI
AMCUMUILINHBI

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

HOM nHpopMannoHHo-o0pazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAaA:

I'enedman, M. U. Heopranunueckast xumus : yuaeoHoe mocodue st By3oB / M. U. I'enbdman, B.
IT. OctparoB. — 3-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 528 c. — ISBN 978-5-
507-52362-7. — Tekct : anexkTpoHHbIN // JlaHb : 37IEKTPOHHO-OMONIHOTEeYHas cucTemMa. — Pexxum
nocrymna: https://e.lanbook.com/book/448709

Bepmunun, B. Y. AHanutndeckas xumus : yueOHuk st By3os / B. M. Bepumnaun, 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. Heopranuueckast u aHauTuueckasi XuMusi. AHaJTMTHYECKAss XUMUS : yueOHUK / B.
B. Eropos, H. 1. Bopo6sesa, U. I'. CunbBectpoBa. — Cankt-IlerepOypr : Jlans, 2022. — 144 c.
— ISBN 978-5-8114-1602-8. — TekcT : 3neKTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIMOTEeYHAas CH-
crema. — Pexum gocryna: https://e.lanbook.com/book/211559

Capraes, [1. M. Heoprauuueckas xumus : yuebHoe nocodue / I1. M. Capraes. — 2-e u3n., ucop. u
nomn. — Cankrt-IlerepOypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. — Tekcr : amek-
TpoHHBIN //  Jlanp  :  2JEKTpOHHO-OMONMOTeuHass  cucremMa. —  Pexxum — gocryma:
https://e.Janbook.com/book/213263

Mapxkuna, B. M. Heoprannueckast u aHaTuTHYeCKass XuMus : yueOHoe mocodue / B. M. MapkuHa.
— Open : Openl’AY, 2022. — 173 c.— TekcT: 31eKTpOoHHBIN // JlaHb : BJIEKTPOHHO-
oubnuoTeuHas cuctema. — Pexum gocryna:: https://e.lanbook.com/book/402539
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JomonauTenbHas:

Bacunesckas, E. 1. Heoprannueckas xumus : ydebHoe mocodbue : [16+] / E. . BacuneBckasi,
O. U. Ceuxo, T. JI. llleBrioBa. — Munck : PUIIO, 2019. — 247 c. : ui., Tabn., cxeM. — Pexxum no-
cTyma: no noamnucke. Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=600065

AHanmuTHYeCKass XUMHS: XUMHUYECKHE METOJbl aHanmu3a : ydeOHoe mocobue : [16+] /
O. B. bensiera, H. C. I'ony6esa, . B. Tumomyk [u ap.] ; KemepoBckuii rocyiapcTBeHHBIH YHU-
BepcuteT. — KemepoBo : KemepoBckuil rocynapcrBeHHbid yHuBepcurer, 2020. — 175 c. : un.,
Tab1., cxeM. Pexxum gocryma:: https://biblioclub.ru/index.php?page=book&id=684859

Pemenne 3amad mo aHanmuTHUECKOW XMMHH @ ydeOHoe mocobme : [16+] / TI'. H. lllpaiiOmaH,
IT1. 1. Xanduna, O. H. bynrakosa, H. B. MIBanoBa ; nox pexa. I'. H. Illpaiitdbman ; KemepoBckuit
TrOCyJapCTBEHHBINM YHUBEPCUTET. — 3-€ u3., nmepepad u jom. — KemepoBo : KemepoBckuii rocy-
JIapcTBeHHBIM  yHuBepcuter, 2015. - 208 c. : Tabn. Pexum  gocryna:
https://biblioclub.ru/index.php?page=book&id=437487

AHanmuTuyeckas xumus @ ydeOHoe mocoome : [16+] / T.II. Anekcanaposa, A. WM. AnapHes,
A. A. KazakoBa, O. B. Kapynuna ; HoBocubupckuii rocy1apCcTBEHHbBIH TEXHUYECKUH YHUBEPCH-
teT. — HoBocuOupck : HoBocuOupckuii Tocy1apCTBEHHBIN TEXHUUECKHH yHUBEpCHUTET, 2016. — 76
c. : Tabi., rpad. Pexum mocryma: https://biblioclub.ru/index.php?page=book&id=573734

AnexcanapoBa, D. A. Heopranuueckas xumusi. TeopeTrHueckue OCHOBBI M JIAOOPAaTOPHBIN Mpak-
TUKYM : yueOHuK / D. A. AnekcannpoBa. — 3-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2020. —
396 c¢. — ISBN 978-5-8114-3473-2. — TexkcT: 31eKTpoHHBIN // JlaHb : 3IIEKTPOHHO-
oubnuoTeuHas cucrema. — Pexum gocryna: _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 Oubnmoreka eLibrary https://elibrary.ru

9. MeToauyeckne yKazaHus JJsi 00YyYAKOIIUXCS M0 OCBOEHHUIO TUCIIHIIIMHBI

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

dbopmarmonHo-oopazoBarensHoii cpene PI'BOY BO I0xuo-Ypanbckuit [AY.

1.

2.

3.

4.

XUMUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUs
JUTSL CAMOCTOSITENIbHOM paboThl MO AUCHUIIIMHE I CTYJEHTOB arpOHOMUYECKOoro (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 n0Kaiib-
Hoit cetu UAD : http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

XvMUs HEOPTaHUYECKasi ¥ aHATMUTHYECKAs | METOJMYECKUE YKa3aHUsS K TaOOpPaTOPHBIM 3aHSITH-
SIM MO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIEHUsM MTOATOTOB-
KH: ArpoxXuMus U arponodBoBesienre, ArpoHomusi, CagoBoJaCcTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX035MCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; IOxno-Ypansckuii 'AY, UactutyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2021. 54 c. : Hoctyn u3 JIOKaJTBHOM ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

XUMUs HEOpraHW4YecKas M aHaJIUTUYecKas [DIEKTPOHHBIM pecypc] : METOIMYECKUE YKa3aHUs
JUTSL BBITIOJTHEHUSI KOHTPOJIHHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOTo (hakynpTeTa (3a04Hast
dbopma oOydenmst) / coct. : A.H. Ilokatunosa, T. A. Ilanoma, E. C. IlectpukoBa ; HOxHO-
VYpaneckuiit 'AY, UacTutyT arposkonorun .Muacckoe: FOxHo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokanbHOM cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XuMHUsl HEOpraHu4ecKasi 1 aHaJIUTHYECKasl [DIEKTPOHHBIN pecypc]: METOIMYECKUE yKa3aHUs K
71a00paTOPHBIM 3aHATHUAM IO JUCLHMIUIMHE JJI1 OOYyYaroIIMUXCsl arpOHOMHUYECKOro (axyibTera
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(3aounas popma oOyuenwus) / coct. : A.H. [lokarunosa, T. A. [1anosa, E. C. [lectpukosa ; FOx-
Ho-Ypansckuii ['AY, UactutyT arposkonoruun . Muacckoe: FOxxnHo-Ypaneckuii 'AY, 2020 .27
c. Hoctyn u3 nokanbnoii cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

10. CoBpemMeHnHbIe HHPOPMALMOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PH OCYLEeCTBJICHUH
o0pa3oBaTe/IbHOIO MpoLecca Mo JMCUUILVINHE, BKJIYasi lepedyeHb IPOrpaMMHOro odecne4eHust U
UH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:

- [IpodeccnonanpHbie cipaBoYHBIE cUCTEMBI TexakcmnepT http://www.cntd.ru/;

[lepedyeHp MUIIEH3MOHHOTO MPOTPAMMHOTO obOecrieueHus. PEeKBU3HUTHI MOATBEPKIAIOIIETO JAOKY-
MEHTa:

1. Onepaunonnas cucremMa Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIutieaznonnsiit forosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. OdwucHhsriit maket npunoxenuit MicrosoftOfficeStd 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
norosop Ne 11353/409/44 ot 25.12.2018

3. Antuupyc KasperskyEndpointSecurity mns 6usneca, JInnienznonnsrii qorosop Ne05/44/3K/25
ot 12.03.2025 1.

11. MaTepuajibHoO-TexHUYecKas 6a3a, Heo0OXoAUMAs AJIsl OCYylIIeCTBJIEeHHsI 00Pa30BaTeILHOI0
npouecca no JUCHUIINHE

Y4eOHble ayiuTOPUN AJsl MPOBeIeHUs 3aHATHI, MPeIyCMOTPEHHBIX MPOrPpamMMoi, OCHA-
EHHbIEe 000PYI0BAHUEM M TEXHHUYECKHUMMU CpeCTBAMM 00y4eHM st
1. YLICGHaH AyJUTOpHUA IOJId MPOBCACHUSA 3aHSATUU JICKOMOHHOI'O0 THIIA, OCHAUICHHAsA MYJIbTHMC-
JTUHHBIM 000pyI0BaHUEM (KOMITBIOTED U BHAeonpoekTop) — 217, 202.
2. YyeOHas ayauTopus AJIs MPOBEIEHUS MPAKTHUECKUX 3aHATUH, 3aHATUH CEMHUHApPCKOTO THUIIA,
BBITIOJTHEHUSI KyPCOBBIX paboT, TPYMIOBLIX U UHIUBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIIEro KOHTPOJIA U
MIPOMEXKYTOYHOU aTTeCTalluu — JlabopaTtopust Xumuu — 314,

ITomemenns 1Jis1 caMOCTOATEIBLHOM PadoTHI 00yUYaIOIMXCS
1. [TomernieHus 1Is1 CaMOCTOSATENIbHOM paboThl oOyyaromuxcs — ayauropus Ne 111a, ocHa-
LIEHHAs! KOMIIBIOTEPHON TEXHUKOMU C MOJIKIIOYEHUEM K ceTh « HTEpHET».

IlepeyeHb 000py10OBaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
1 ®orokonopumerp KOK-3
2 Uonomep 1-130
3 Konnykromerp KCJI-101
4 Becsl anektponssie VIC-120 d3
5 Cymmnenbiit mkad CHOJI 58/350.
6 BreiTsxHbIe IKadwI (2 mT.)
7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnekTpuueckas IiInTKa
9 bans naboparopnas 113-4300
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTalluU
00y4Jarmuxcs
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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€ UHIUKATOpa 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 3a]1a4
B obmactu cajo-
BOJICTBA C TpUMeE-
HeHHeM HH(popMa-
IIMOHHO-
KOMMYHHKAITIOH-
HBIX TEXHOJOTHH

OCHOBHBIE XMHYeE-
CKHE 3aKOHBI U MOHSI-
THUS; IPAKTUYECKOE
MIPUMEHEHHUE HEKOTO-
PBIX HEOPTaHUYECKUX
BEILIECTB B CEIBCKO-
XO3SMCTBEHHOM TIPO-
u3BojcTtBe (B1.0.37 -
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
(b1.0.37-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 (b1.0.37
-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 caaoBOJACTBaA C HpI/IMeHeHI/IGM I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHI:IX TCXHOJIO0-

Uit

[Toka3zaTenu Kputepuu u 1mikaia oneHUBaHUS PE3yJIbTATOB O0OYUYCHHS 110 JUCIUILTAHE

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

b1.0.37-3.1 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
51.0.37 OOyuaromuiics He | OOyuaromuiics OOyuaromuiics OOyuaromuiics
v.1 yMeeT  caMocCTos- | cmabo yMeeT caMo- | yMeeT  CaMOCTOs- | yMEEeT  CaMOCTOs-
TENbHO PabOTaTh C | CTOATENBHO palo- | TeMbHO paboTaTh C | TENbHO paboTaTh C
y4eOHOW U chpa- | TaTb ¢ y4eOHOW W | ydeOHOW W cmpa- | yueOHOM W cmpa-
BOYHOW JIUTEpaTy- | CIPaBOYHOM JIMTE- | BOUHOM JIUTEpaTy- | BOUHOM JIMTEpary-
pOM; WCIOJNB30BaTh | paTypoil; HCIOJb- | pOM; MCIIOIb30BaTh | pOM; HCIOJIb30BaTh
CBOMCTBA XUMUYE- | 30BAThH CBOMCTBA | CBOMCTBA XMMHU4YE- | CBOMCTBA XUMUYE-
CKHX BECILECTB B JIa- | XUMHYECKUX BE- | CKHX BCILECTB C HE- | CKMX BEIIECTB B Ja-
O6opaTopHOW M Tpo- | ecTB B Jabopa- | 3HAYUTEITbHBIMHU 6opaTopHOU H TpO-
W3BOJICTBEHHOMN TOPHOM W TPOU3- | 3aTPYAHEHUSIMHU B | U3BOJICTBEHHOMU
NpPAaKTUKE C MpHUMe- | BOACTBEHHOW MpaK- | JJAOOPAaTOPHOW M | MPAKTHKE C IMpHMe-
HEHHEeM MH(}OpMa- | THKE C IPUMEHEHM- | IPOU3BOJCTBEHHOM | HEeHHMEM HH(OpMa-
LIUOHHO- eM HH(OpPMAIMOH- | IPaKTHKE C MPHUMe- | [IMOHHO-
KOMMYHMKAIMOH- HO- HEHMEM MH(OpMa- | KOMMYHUKALIMOH-
HBIX TEXHOJIOTHH KOMMYHMKAIMOH- LIUOHHO- HBIX TEXHOJIOTHH
HBIX TEXHOJIOTHH KOMMYHMKAIMOH-
HBIX TEXHOJIOTUHI
51.0.37 OOyuaromuiics He | OGyuaromuiics OOyuaromuiics OOyuaromuiics
H.1 BJaJIe€T COBPEMEH- | c1abo BIaJeeT Co- | BIAZECET COBPEMEH- | CBOOOJHO BiajeeT
HOM  XUMMHUYECKON | BPEMEHHOM XUMH- | HOH  XUMHYECKOU | COBPEMEHHOM  XH-

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

obopymoBaHueM |
MOCYZ0i; 3HAHUAMU
M0 TEOPETHUYECKUM

OCHOBaM coBpe-
MEHHBIX  METOJIOB
aHamM3a

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

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

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

o0opynoBaHuEeM U
MOCYJI0i; 3HAHUSAMU
M0 TEOPETHUYECKUM

OCHOBaM COBpC-
MCHHBIX MCTOA0B
dHaJInu3a

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

TumnoBele KOHTPOJILHBIC 33JaHUS U MaTepHalibl, 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 arposkojioruu .— Mmuacckoe: HOxHo-Ypansckuii 'AY, 2020 .— 44 c. — Jloctyn U3 nokajib-
HoM cetn UAD : http://nb.sursau.ru:8080/1ocaldocs/iae/keaz323.pdf
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2.

3.

4.

XvMUs HEOPTaHUYECKasi M aHATUTHYECKAsl | METOJMYECKUE YKa3aHUsS K TaOOpPaTOPHBIM 3aHSITH-
SM TO0 TUCHUIUTMHE (04Has Gopma oOydeHus) [ 00y4aromuxcs 1Mo HapaBJIeHUsM MTOATOTOB-
KH: ArpoxXuMus U arponouBoBesieHre, ArpoHomusi, CagoBoJCTBO, TeXHOIOTHs TPOU3BOACTBA U
nepepaboTKH CENbCKOX03SMCTBEHHON mpoaykiuu] / coct.: [TokarumoBa A. H., Ilectpuxona E.
C. ; FOxno-Ypanbckuit I'AY, Uncturyt arposkonoruu. - Muacckoe: FOxuo-Ypansckuit I'AY,
2021. 54 c. : Hoctyn u3 JIOKaJIBHOMN ceTu HNAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf
XuMHUs HEOpraHW4YecKas M aHaJIUTHUYecKas [DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
JUTS BBITIOJIHEHUS KOHTPOJIBHOU pabOThI ISl CTYJIEHTOB arpOHOMHYECKOro (hakyabTeTa (3a0uHast
¢dopma oOyuenusi) / coct. : A.H. Ilokarunosa, T. A. IlanoBa, E. C. IlectpukoBa ; FOxHo-
Vpansckuii 'AY, UactutyT arposkonoruu .Muacckoe: FOxuo-Ypansckuii 'AY, 2020 . 42 c. —
Hoctyn u3 nokansHo# cetr MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

XUMUS HEOpPraHWMYECKasi U aHAIMTUYECKas [DJIIEKTPOHHBINM pecypc]: METOUYECKHE YKa3aHUs K
1abOpaTOPHBIM 3aHATUSM IO JUCIHIUIAHE IJI1 OOYyYarOIIUXCS arpOHOMHUYECKOro (axylbTera
(3aounas ¢hopma odyuenus) / coct. : A.H. [lokarunosa, T. A. [Tanosa, E. C. Ilectpuxona ; FOx-
Ho-Ypanbckuil ['AY, UHcTuTyT arposkosnoruu . Muacckoe: FOxno-Ypansckuii I'AY, 2020 .27
c. Jocryn u3 nokanenoi cett MAD : http://nb.sursau.ru:8080/localdocs/iae/keaz322.pdf

4. MeToauyeckne MaTepuabl, ONpeaesiiolimne nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH KOMIIETEHIIUIT

B nmanHOM pa3zgene MEeTOAMYECKHE MaTepHalIbl, ONMPECISIIONINE MPOLEIyphl OIICHUBAHUS 3HA-

HUM, YMEHHUM, HAaBBIKOB M(MJI) OMbITa AEATEIBHOCTH, IO AUCIUIUIMHE « XUMUSI HEOPraHM4ecKash 1 aHa-
JINTUYECKAS», TIPUBEJICHBI MPUMEHUTEIIPHO K KAKIOMY W3 MCHOJIB3YEMBIX BHUJIOB TEKYILETO KOHTPOJIS
YCIEBAEMOCTH U MIPOMEKYTOYHOM aTTeCTaluy 00yJaromuXcsl.

4.1. OueHoyHbI€e cpeACTBA /JIs1 MPOBeAEHUs TEKYIEr0o KOHTPOJIsl, B TOM YHCJe B Mpolecce

HpaKTI/I‘IeCKOﬁ MOATr0TOBKH

4.1.1. OuennBaHue 0TYETA 1O JIAOOPATOPHOIi padoTe
Otuer no 1abopaTopHOU pabOTe MCMONIB3YETCs ISl OIEHKH KauyecTBa OCBOCHHS 00YJarOIIUMCS

OCHOBHOM TIpo(pecCHOHAIbHON 00pa30BaTeIbLHOM MPOTPAMMBI 10 OTJAEIBHBIM TeMaM AUCIUIUTHHBL. Co-
nep>kanue u Gpopma oTdera mo J1abopaTopHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHUAX K Jia-
o6opatopubM padotam (1. 3 ®OC). ConepkaHue 0TYETAa M KPUTEPUHU OIICHKH oT4eTa (TadJI.) TOBOASTCS
710 CBEJICHUS 00YUaIONINXCs B Havale 3aHsATHH.

2. ChopMynupyuTe MOHATHE OKUCITUTES.

3. ChopmynupyiiTe MOHATHE BOCCTAHOBUTETIS.

4. IlpuBeauTte mpuMepbl MEKMOJIEKYJISIPHBIX U BHYTPUMOJIEKYJISIPHBIX
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

5. Yo Takoe nuraga?

6. UTOo Ha3bIBalOT KOHCTAHTON HECTOMKOCTH KOMILIeKca?

7. UTo Takoe MeTOJ IEKTPOHHOTO Oananca?

8. @aKkTOpHl BIUAIOLIME HA CMEIIEHUE XMMUYECKOTI0 PaBHOBECUS?

9. [IpyHUMN TUTPUMETPUUYECKOTO aHATU3A.

10. IlpuHLIMI TPaBUMETPUUECKOTO ONPENETICHMUS.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
TunoBbie KOHTPONILHBIC 3a/1aHUS U (M) UHBIE MaTepHAaIIbl, HE00XO0- WHJIUKAaTOpa KOMIIe-
JTUMBbIE JIJIs1 OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMbITA JIEs- TEHIIUHU
TETHHOCTH, XapPaKTEPU3YIOMUX C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN B
MIPOIIECCE OCBOCHUS TUCIIUTIIINHBI
1. 1. Yto Ha3bIBaeTcs KOMILIEKCOM? N-1omxk-1

Hcnonb3yeT 0CHOB-
HBIC 3aKOHBI €CTe-
CTBCHHOHAYYHBIX
JTUCIUILUINAH JJIS pPe-
IIICHUST CTAaHIAPTHBIX
3ama4 B obnactu ca-
JIOBOJICTBA C TIPUMe-
HEHHEeM UH(pOpMaLu-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHI
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OTyYeT OLIEHUBAETCS MO YCMOTPEHUIO MPENOoAaBaTelsl OLEHKONH «OTIUYHO», «XOPOIIO», «YI0-

BJICTBOPHUTEIIBHO», «HEYIOBJICTBOPUTEILHO» WIIM OLIEHKOW «3a4TeHO», «HE 3a4TeHO». OlleHKa «3auTe-

HO»

CTaBUTCS 00ydaromMMcsl, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBICHHBIM IS

MOJIOYKUTEIBHBIX OIEHOK («OTIMYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO»). OIlleHKa 00BABISIETCS 00Y-
YaloleMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

IlIkana Kpurtepuu onenunBanus

- - U3JI0’)KEHUE MaTepuaa JOTMYHO, TPAMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U 00OCHOBATh CBOM CYKJCHMsI IPH OTBETE HAa KOH-
TPOJIbHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS U ITPOLIECCHI;

- YMEHHE NIPOBOAUTH OIBITHI U IUCATh YPABHEHUS PEAKLIAN.

OlLleHKa «3a4TEHO»

O1eHKa «HE 3a4TEHO»

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUYECKUX 3HAHMIA;

- IOMYIIEHBI OMIMOKH B ONMPEACICHUN TOHATUNA U OMUCAHHH XUMHUYECKUX
3aKOHOB, SIBJICHUH U MPOLIECCOB, UCKAKEH UX CMBICII, HE PEILIEHbl pacyeT-
HBIE 33]1a4H;

- HE3HAHHE OCHOBHOTO MaTepuaja y4eOHOW MPOrpaMMBbI, JOIMYCKAIOTCS
rpyOble OUIMOKHU B U3JI0KEHHUH, B HATMCAHUH YPABHEHUH peaKkIuil.

4.1.2. TectTupoBanue
TGCTI/IpOBaHI/Ie HCIOJIB3YCTCA IJIA OLUCHKU KadeCTBa OCBOCHMHSA O6yanOH_II/IMC}I OCHOBHOM npo-

(beccuoHanbHON 00pa30BaTEIbHOM MPOrpaMMbl MO OTAEIBHBIM TE€MaM WM pa3jieslaM JUCLUIIMHBL.
Tect npencraBnser coboil KOMIUIEKC CTaHJAPTU3UPOBAHHBIX 33aHUMN, MO3BOJISIOUINNA YIIPOCTUTD IPO-
LeAypy U3MEpEeHMsl 3HaHUN M yMeHMH oOyuaromuxcs. OOydaronMces BbIIAIOTCS TECTOBBIE 3a/1aHUS C
(OopMyIHPOBKOW BOIIPOCOB U MPEITIOKEHUEM BBHIOpATh OJWH MPABUIBHBINA OTBET U3 HECKOJIBKHX BapH-
aHTOB OTBETOB.

Or11eHOYHBIE CPEJICTBA

Ko 1 nammeHoBaHue

Ne | TurmoBble KOHTPOJIBHBIE 3aMaHNs M (MIJIN) WHBIE MaTepUalbl, HEOOXOAMMBbIE IS
/Tl | OLIEHKH 3HAHWH, YMEHHM, HABBIKOB U (MJIM) OIBITA ACATCILHOCTH, XapaKTepH3y- Kpél;iﬂeii?lrﬂ
IONIMX CPOPMHUPOBAHHOCTh KOMITETEHIIMH B TIPOIIECCE OCBOCHHS JIUCIIUTLTHHBL B
1. 1. Kakue sneKkTpoHHBIE KOH(UTYpalMud B aToMmMe peanu3oBath HeBO3- | M/I-1lonk-1

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

a)l,2,3,6;

0)2,3,4,5;

B) 1,2,4,6;

r)3,4,5,6.

2. HemeTaminueckue CBOMCTBA Y DJIEMEHTOB A IpyIIl YCUIMBAOTCS:

a) cjeBa HaMpaBo U B IPYIINax CBEPXy BHU3;

0) cripaBa HaJeBO U B IPYMIaX CHU3Y B BEPX;

B) CIpaBa HAJIEBO U B TPYIIIAX CBEPXY BHU3;

I') CJIeBa HAIIpaBoO U B IpyNIax CHU3Y B BEPX.

3. DHeprus HOHU3AIUH 3JIEMEHTA — 3TO KOJMYECTBO SHEPTUH, KOTOPOE:
a) BBIEISETCS MPU NPEBPAILIECHNUN TIOJOKUTEIBHO 3apsyKEHHOTO HOHA B
HEUTpAIbHBIN aTOM;

0) HeoOXO0AMMO 3aTPaTHTh JUIS MPEBPAIICHUS HEHTPAIBHOTO aroma B
MOJIOKUTEIHHO 3apSKEHHBIN HOH;

B) BBIJEJIAETCS MPU MPEBPAILEHUN HEUTPAIIBHOTO aTOMa B IOJOXKHUTEIb-
HO 3apsKEHHBIN UOH;

I') II0JIy4aeTCsl IPU MPEBPALIEHUH MOJIOXKHUTEIBHO 3apsyKEHHOTO MOHA B
HEUTpAJIbHBIN aTOM.

4. XuMudeckas CBs3b B MOJIEKyJIax Opoma U OpOMOBOAOPOAA OTJIMYA-
I0TCS:

a) CMEIIEHUEM JICKTPOHHOM Naphl K aTOMy ¢ 00JIbIIeH JIEKTPOOTPHIIA-

Hcnonb3yeT oCHOB-
HBIC 3aKOHBI €CTe-
CTBCHHOHAYYHBIX
JTUCIUIUINAH JJIs Pe-
IIICHUST CTAaHIAPTHBIX
3a/a4 B 00J1aCTH ca-
JIOBOJICTBA C TIPUMe-
HEHHEeM UH(OpMaLu-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTUI
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TEIbHOCTHIO;
0) 4MCIIOM 3JIEKTPOHOB, MPUHUMAIOIINX YYacTHe B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJICHTHBIX JICKTPOHOB Y aTOMOB BOJIOpOAa U Opoma;

T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

5. Ha Bo3ayxe MIenouHbIe METAJUThl OBICTPO OKHCIISIOTCS, TIOITOMY HX
XpaHsIT:

a) MO/ CJIOEM PacCTUTEIBHOTO Macla;

B) TIOJI CJIOEM 3TUJIOBOTO CIIUPTA;

0) o1 CJI0EM Ba3eIMHOBOTO Maclia;

r) B arMoc(epe aprosa.

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

a) CBOIICTBA HE U3MEHSIOTCS, TaK KaK BCE BELIECTBA — T'MIPOKCU/IBI Me-
TaJJIOB OJTHOTO NepHoAa;

0) OCHOBHBIE CBOMCTBA YCHJIMBAIOTCS, TaK KaK yBEJIUYUBACTCS YHCIIO
TUAPOKCOTPYIIIL;

B) CBOMCTBA MU3MEHSIOTCS MIEPUOINYECKH, TaK KaK BO3pacTaeT 3apsll sii-
pa aroma;

') KUCJIOTHBIE CBOMCTBA YCUIIMBAIOTCS, TaK KaK YMEHbBILIAETCS panyc
aTOMOB METAJIJIOB.

7. Uemy paBHa cymMMa BcexX KOI()(QHUIIMEHTOB B ypaBHEHUHU peaKLUUu
repMaHusl CO CMECHIO a30THOM U XJIOPOBOJOPOAHOM (COJISIHOM) KHUCIO0T?
O6pazyercs xmopuna repmanus (IV), a oxkucnutens mpuoOpeTaeT cre-
MeHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. Ilpu nelicTBUM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI M MEIU HA UC-
cnenyeMoe yaoOpeHue Boiaenmiics Oypwiid ra3. [lpu meficTBum mienodyun
OIIyTIAJICS 3amax HallaThIPHOTO criupTa. JlaHHOe ynobpenue:

a) ammodoc;

B) KaJMiiHas CEIUTPA;

0) kapOaMu;

I') aMMHUa4Hasl CEJIUTpa

9. C HauMeHbIIEH CKOPOCTHIO MTPOTEKAET PEAKLUS MEXKIY:
a) JKene3HbIM IBo3/1eM U 4%-HbIM pacTBOpoM CuSOy;
0) kene3Hou cTpy)kor U 4%-HbiM pacTBopoM CuSOy4;
B) kesie3HbIM rBo3zieM u 10%-ubiM pactBopoM CuSO4;
r) s)xkene3Ho cTpyxkor u 10%-ubiM pactBopoM CuSOs4.
10. Psn, He coneprkamuii d-37€MEHTOB ...

a) TUTaH, BaHAJUW, XPOM, IIMHK;

0) kamuii, kpeMHui, pochop, Xxpom;

B) XKeJIe30, MapraHell, XJop, OpoM;

I') HaTpUM, ATIOMUHUM, cepa, XJI0p.

11. CxoybKO MOJIEH THAPOKCHIA KAl HEOOXOIMMO B3STh, JUISl TIPUTO-

ToBneHus 3 1 7 M pactBopa:

a) 2,3;

0)2,1;

B) 0,21;

r)21.

12. Kakoii pactBop OyneT Ha3biBaThbes 1-monsspHbIM (1 M.):

a) Ecnu 1 monb BemecTBa coaepkutesa B 1 1 pactBopa.;

0) Ecu 1 mons BemectBa conepxxutcs B 1000 r pacTBoputerns;
B) Ecau 1 Mmouib BenectBa cogepxutcs B 100 r pactBopa;
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r) Ecnu 1 mons BeniectBa copepxutcs B 1000 r pacTBopa.

[To pe3ynbTatam Tecta 00ydaromeMycsl BEICTABIISETCS OLIEHKA «OTIMYHO», «XOPOILIO», «yJIOBIIE-
TBOPHUTETHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepuu oniennBanus orsera (Tabi.) TOBOJAATCS 1O CBEIEHUS 00y4alOMMXCs A0 Havyajla TeCTH-
poBanmsi. Pe3ynbpTar TecTUpOBaHUs OOBSABISETCS 00YUYArONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Mixara (%o mpams oToETon)
Ouenka 5 (OTIUYHO) 90-100
Orenka 4 (xopo1io) 70-89
Ouenka 3 (ya0BJIETBOPUTEIBHO) 50-69
OreHka 2 (HeyIOBIETBOPUTEIHHO) Menee 50

TecToBbIe 3a1aHUS U3JI0KEHBI B METOANYECKUX YKA3aHUIX:
X¥MHUs HeOpraHudeckas M aHaJuTU4ecKas [DJIEKTpOHHBIN pecypc] : METOAMUYECKUE YKA3aHUS JUIsl ca-
MOCTOSITEIBHONH paboThl MO AMCHMIUIMHE ISl CTYJEHTOB arpoHoMudeckoro (akyiabTera / COCT.
A.H. Ilokarunosa, T. A. [Tanosa, E. C. Ilectpukosa ; FOxHo-Ypansckuii ['AY, UHCTUTYT arposkono-
run .— Muacckoe: FOxHo-Ypansckuit I'AY, 2020 .— 44 c. — Jloctyn u3 nokanbHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz323.pdf

4.1.3. YcTHBIH OTBET

VY CTHBIN OTBET MPOBOIUTCS JIJIs1 KOHTPOJISL YCBOCHHUS CTYIEHTOM 00pa30BaTeIbHONU MPOrpaMMBbI 110
pazaenaM JUCHHILTMHBI, OPTaHU3yeTCs KaK y4yeOHOe 3aHSATHE B BUJAE COOECeOBaHMS MPENOIaBATENS C
oOyuaromumucs. Bormpocs! Kk 3aHATHIO U3JI0KEHBI B: XUMUS HEOpraHUYecKas U aHAIUTUYEeCKas : MEeTO-
JIYeCKHe yKa3aHUs K JJaOOPATOPHBIM 3aHATHUSM IO JUCHHUIUIMHE (0yHas ¢opma oOydeHus) [y 00y-
YaIOLUXCS 10 HAIlpaBJIEHUSAM MOJATOTOBKU: ATpOXHMHMS M arporno4yBoBefeHue, Arponomus, CagoBoj-
cTBO, TeXHOJOTHUsI MPOU3BOJICTBA U MEPEPAOOTKH CEIbCKOXO03SUCTBEHHOM mpoaykuuu] / coct.: [lokaru-
nmoBa A. H., [Tectpukosa E. C. ; FOxHo-Ypansckuii 'AY, UHcTuTyT arposkonoruu. - Muacckoe: FOx-
HO-Ypaneckuit  ['AY,  2021. 54  c : Hoctynm w3  nokampHoM  cetu  UAD:
http://nb.sursau.ru:8080/localdocs/iae/keaz348.pdf

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

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

HIkana Kpurtepumn oneHuBanusi

- CTY/ICHT TIOJTHO YCBOMJI Y4eOHBII MaTepua;

- TIPOSIBJISICT HABBIKM aHajN3a, 00OOIIEHUs, KPUTHUECKOTO OCMBICIICHHUS U
BOCIIPUATHS HHGOPMAIINH;

- Marepuall U3JI0KEH I'PaMOTHO, B ONPENEICHHON JOTrMYecKol mocienoBa-
TEITBHOCTH, TOYHO HUCIIOIB3YETCS TEPMUHOIOTHUS;

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

- IPOAEMOHCTPHPOBaHA CPOPMHUPOBAHHOCTh U YCTOMYMUBOCTH KOMIIETCHIIUH,
YMEHHUH U HaBBIKOB;

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

- HE PaCKpbITO OCHOBHOE COZIepKaHHe yueOHOro Marepuara;

- 00Hapy’)KEHO HE3HAHWE WJIM HEMMOHMMaHUe OOJbIeH, WM Hanbosee BaKHOM
O1eHKA «HE 3aYTEHO» | YaCTH Yy4eOHOro MaTepHaa;

- JIOTIYIIEHBI OMIUOKH B OMPEACICHUN TOHSATHH, MPHU UCIOIb30BAaHUH TEPMHU-
HOJIOTHH, KOTOPBIC HC MCITPABJICHLI IMOCJIC HCCKOJIbKHUX HABOAAIINX BOIIPOCOB;
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- HC C(bOpMHpOBaHBI KOMIICTCHI U, OTCYTCTBYIOT COOTBCTCTBYIOIINC 3HAHUA,
YMCHUSA 1 HABBIKH.

4.1.4. KonTpoJsbHasi paboTa

KonTpomnpHas paboTa mpemycMoTpeHa uist 3a09H0# (hOpMbI 00yUEHUS.

KonTponpHas paboTa olleHMBAeTCS KaK «3a4TCHO» WIIM «HE 3a4Te€HO». KpUTepuu OIEHKH KOH-
TPOJIbHOW paboThI (Tab.) JOBOJSATCS A0 CBEACHUS CTYJIECHTOB Ha yCTaHOBOUHOM Jeknuu. Coaepikanue,
MOPSIOK BEHITIONHEHHS U TPeOOBaHUS K OQOPMIICHHIO M3JI0KEHBI B METOJMYECKUX YKA3aHUAX: XUMUS
HEOpraHuyeckasi i aHaJIUTHYeCKasi [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUsl ISl BHIMOJHEHUS
KOHTPOJILHOM paboThl JUIs CTYACHTOB arpOHOMHYECKOro (akynpTeTra (3a04Has ¢opma oOyueHus) /
coct. : A.H. [lokatunona, T. A. [Tanosa, E. C. [lecrpuxosa ; IOxHo-Ypansckuit 'AY, Uucturyr arpo-
skosoruu .— Muacckoe: HOxno-Ypansckuit 'AY, 2020 .— 42 c. — Joctyn u3 nokanbHou cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/keaz320.pdf

OrneHka 0OBSBISETCS CTYACHTY MOCIE MPOBEPKHU KOHTPOIHHON PaOOTHI.

[Ixana Kputepuu oneHuBaHust

- CTY/ICHT TIOJTHO YCBOMJI Y4eOHBII MaTepua;

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

- Marepual M3JI0KEH I'PaMOTHO, B COOTBETCTBUM C 3aJaHHEM, TOUHO HC-
MOJIb3YETCSI TEPMUHOJIOTHS;

- MOKa3aHO yYMEHHE WIUTIOCTPUPOBATh TEOPETHUECKHUE IMOJIOKEHUS KOH-
KPETHBIMU TIPUMEpPAMU, IPUMEHSTH KX B HOBOW CHUTYaIIHH;

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

- MOTYT OBITh JOMYIIEHbI OJHA-/IB€ HETOYHOCTH MPU OCBELICHUH BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeboBaHUs K 0hOpPMIICHHIO PaOOTHI COOTIONCHBI.

OlLleHKa «3a4TEHO»

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yueOHOTO Marepuara;

- 0OHapyXeHO HE3HAHUE WJIM HETIOHMMAaHHUe OONbIei niu Hanbolee BaXk-
HOI 9acTH y4eOHOTO MaTepHuana;

- JIOMyIIEHBI OIMIMOKK B OINpPEEeNICHUH MOHATUH, IPH UCIOIb30BAaHUH Tep-
MUHOJIOTHH;

- He cpOpPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOLIME 3Ha-
HUSI, YMCHUS ¥ HABBIKH;

- TpeOoBaHus K 0pOpMIICHHIO PabOTHI He COONIOIEHBI.

O11eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsl ¥ OLIEHOYHBbIE CPEACTBA /AJIsl IPOBeAeHUS MPOMEKYTOUHON ATTeCTALNH

4.2.1. 3auer

He npenycmoTpeH yueOHBIM IJIaHOM

4.2.2. IKk3amMeHn

DK3aMeH sBiseTcs (POPMOM OIEHKH KayecTBa OCBOCHHS OOydYaronuMcsi OCHOBHOM mpodeccro-
HaJTBHOW 00pa30BaTENBHOM MPOrPAMMEI 10 pa3fenaM JUCHHUILTHHEL [lo pe3ynpTaTam sk3ameHa oOyda-
IOLLEMYCSl BBICTABIISIETCS OLICHKA «OTIMYHO», «XOPOIIO», «yJA0BIETBOPUTEILHO» HIIU «HEYOBIETBOPHU-
TEIHHO».

DK3aMeH Mo AMCUUILIMHE MPOBOJUTCSA B COOTBETCTBUU C PaclMCaHUEM MPOMEKYTOYHON aTTecTa-
[[MU, B KOTOPOM YKa3bIBA€TCS BPEMs €r0 MPOBEJICHUS, HOMEP ayAUTOPHH, MECTO MTPOBEICHUS KOHCYIIb-
Taluu. YTBEPKACHHOE paclucaHue pa3MeniaeTcsi Ha UHQOPMAIIMOHHBIX CTeHIaX, a TakKe Ha oduiu-
AJBHOM CaliTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHMM Il TPOMEKYTOYHOM aTTecTalliy 00y4aronuxcs ycTaHaBIMBaeTcs pabo-
9eil mporpaMMoOi TUCIUTUIMHBL U JOBOJAUTCS 10 CBEACHHS 00YUYaIOIUXCs B HA4aJIe CeMecTpa.
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DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekTopaMu. C paspemieHus 3aBeayomero kadeapoit Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATh IMpemnojiaBarenb Kadeapbl, MPUBICUECHHBIA JI1 MOMOLIM B MpUeMe
9K3aMeHa. B ciaywyae OTCyTCTBHS BEIyIIEro IpernojaBaTelis dK3aMEeH NMPUHUMAETCS MPENOoJaBaTENIEM,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEIYIOIIETo Kadeapoil.

[IpucyrcTBue Ha ’K3aMeHe IpernojaBareseil ¢ Apyrux kadeap 0e3 cCOOTBETCTBYIOIIETO pacrio-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM M BOCHIHUTATENbHOU padore, qupekropa MHCTHTYTA HE 10-
ITyCKaeTCsl.

Jlns mpoBeneHys SK3aMeHa BeAyLIUI MPErnoaaBaTeNlb HAKaHYHE M0Jy4daeT B JUPEKTOPATE 3a4eT-
HO-3K3aMEHAI[MOHHYIO BEIOMOCTh, KOTOpasi BO3BPALIAETCS B TUPEKTOPAT MOCIE OKOHYAHUSI MEPOIPUs-
THA B JIEHb IIPOBE/ICHUS 3aUe€Ta UM YTPOM CJIETYIOIIETO THS.

Bo Bpems sk3aMeHa oOydaromuecss MOTYT TOJIb30BAaThCs C pa3pellieHrs BEIyIIero MpernoaBa-
TeJsI CIPAaBOYHON ¥ HOPMATUBHOW JIUTEPATYPOH, PYTUMHU MOCOOUSIMHU M TEXHUYECKUMH CPEICTBAMHU.

DK3aMeHbI MPOBOJATCA MO OWjIeTaM B YCTHOM MJIM MUCHbMEHHOM BHJE, MO0 B BUAE TECTUPOBA-
HUS. DK3aMEHAIMOHHBIE OMJIETHI COCTABIIAIOTCA MO YCTAaHOBIECHHOH (hOopMe B COOTBETCTBUH C YTBEp-
XKJICHHBIMU Kadeapoll SK3aMEHAllMOHHBIMU BONPOCAMHM W YTBEPXKIAIOTCS 3aBenylouM Kadeapoit
eXeroJHo. B Ouiere cogepkutcst 2 TEOPETUUECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTOpy MPeIOCTaBIIAETCS IPaBO 3aJaBaTh BOIPOCH CBEpX OUJIETa, a TaKkKe MOMUMO TEO-
PETUYECKUX BOIPOCOB JaBaTh JJIs PELICHUS 3a4a4d U IPUMEPBI, HE BBIXOAIINE 3a pAMKU IPOHJEHHOIO
Marepuana 1o u3y4aeMoi AUCIUIUIMHE.

3HaHUs, YMEHHMS W HaBBIKA OOYYArOIIMXCS OMPEACISIOTCS OLIEHKAMU «OTIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIBHO», «HEYAOBJIETBOPUTEIBHO» W BBICTABIIIOTCS B 3a4€THO-3K3aMEHALIMOHHYIO Be-
JOMOCTh 00y4arolierocs B ACHb IK3aMeHa.

[Ipu npoBeeHNH YCTHOTO K3aMEHa B ayIMTOPUU HE JOJKHO HaXOIUThCs Oojee 6 o0yyaronux-
Csl Ha OJIHOTO MPEenojaBaTesl.

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

Bo Bpems sk3aMeHa oOyuaroluecss MOTYT IMOJIb30BAThCS C pa3pelieHusl IK3aMeHaTopa mporpam-
MOW JUCUUIUIMHBI, CIIPAaBOYHONH M HOPMATHUBHOM JIMTEPATYpOH, IPYTMMHU MOCOOUSIMH U TEXHUUYECKUMHU
CpECTBAMM.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBJIATh HE MEHEe
40 MuHyT (110 J)KEJTAaHUIO 00YYarOMIEroCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.

OOyyaromuiicsi, UCHBITHIBAIOUINI 3aTPyAHEHUS MPHU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
Ousnery, IMeeT IpaBo Ha BEIOOP BTOPOro OMiieTa ¢ COOTBETCTBYIOIIMM MPOJIEHUEM BPEMEHH Ha MOJTOo-
TOBKY. [Ipy OKkOHUYaTEeIbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAETCs Ha OJMH Oaii. Beimada Tperbero
Ousnera He pa3peuraercs.

Ecnu olyuaromuiicss aBuiicsS Ha 3K3aMEH, U, B3SB OUJIET, OTKAa3ajcs OT MPOXOXKIECHUS aTTeCTallul
B CBSI3U C HEMOJTOTOBJIEHHOCTHIO, TO B BEJJOMOCTH €MY BBICTABIIETCS OLICHKA «HEYIOBJIETBOPUTEID-
HO».

Hapymienne AUCHUIUIMHBI, CIHCHIBAHUE, MCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX IIe-
YaTHBIX U PYKOIMHUCHBIX MaTe€pHaoB, MOOUIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIb-
IOTE€POB, HOYTOYKOB H JIPYTUX BHJIOB JTMYHOM KOMMYHUKAIIHOHHON M KOMITBIOTEPHOW TEXHUKU BO BPEMs
aTTECTAllMOHHBIX WCIBITAHUN 3ampelieHo. B ciiydae HapyiieHusi 3Toro TpebOoBaHHUs MpPENoaaBaTeib
00s13aH yJaIuTh 00YYaroIIerocs U3 ayIMTOPHH U MIPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HEYIOBJIETBO-
PUTEIBHOY.

BricTaBieHne OLEHOK, OMYyUYEHHBIX IIPHU MOJIBEIECHUHU PE3YJIbTaTOB IPOMEKYTOUHOM aTTeCTaluy,
B 3aYETHO-3K3aMEHAIlMOHHYIO BEJOMOCTh IMPOBOJIUTCS B MPUCYTCTBUU camoro oOyuatomierocs. [Ipemno-
JlaBaTeNN HECYT IEPCOHAJIBHYIO OTBETCTBEHHOCTD 3@ CBOEBPEMEHHOCTh M TOYHOCTH BHECEHMS 3aIIUCEH O
pe3yabpTaTax MpoOMEeXyTOYHOM aTTeCTallMi B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

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

Jnist 00yuarommxcsi, KOTOpble HEe CMOTJIM C/IaTh HK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIMBAET MEPHUOJ JUKBUIALMHU 3aJ0DKEHHOCTH. B 3TOT mepuon mpenojaBaTenv, NTPUHUMABIINE
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9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JIHel, Korja oHu OyIyT MpUHUMATH 3310 KeHHOCTU. VH-
dbopMarus 0 TUKBUIAIUH 33J0DKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

OOyuaronmMces, MOKa3aBIIMM OTIUYHBIC U XOPOIINE 3HAHUS B TE€UCHUE CEMECTPA B X0JI€ MOCTO-
SIHHOTO TEKYIIETr0 KOHTPOJISl yCIeBAeMOCTH, MOXKET OBITh MPOCTaBICHA dK3aMEHAI[MOHHAS OILEHKa J0-
CpOuHO, T.e. 0e3 caauu sk3ameHa. OIeHKa BBICTABISECTCA B 9K3aMEHAIMOHHBIA JIUCT WM B 3a4€THO-
9K3aMEHALMOHHYIO BEIOMOCTb.

WMHBanuapl U guna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMM 3JJ0POBbSI MOTYT C/1aBaTh 3K3aMEHBI B
MEKCECCHOHHBINA TEPUOJ B CPOKHU, YCTAHOBIIEHHBIE UHAUBUAYAIbHBIM YUeOHBIM IJIaHOM. VHBaNuabl U
JIMLA C OTPAHUYEHHBIMU BO3MOKHOCTSAMH 3/I0POBbsI, UMEIOINE HAPYIIEHHS] OMIOPHO-IBUTATEIBHOIO aIl-
mapara, JOINYCKalOTCd Ha aTTECTAallMOHHBIE HCIBITAHUS B  COINpPOBOXKJIEHUU  aCCUCTEHTOB-
COMPOBOXKIAIOIIHX.

[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 maructparypel» @I'BOY BO IOxuOo-Ypansckuit TAY (FOYp-
I'AV-11-05-97/04-22 ot 30.08.2022 r.).

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
TunoBble KOHTPOJILHBIC 3a/1aHUs U (WJIN) UHBIE MaTepPHAIIbl, HEOOXOIU- | HMHIMKATOPA KOMIIe-
No MBbI€ ISl OIIEHKU 3HAHUW, YMEHHI, HABBIKOB U (MJIM) OMBITA JIEITEIBHO- TEeHIIUHU

CTH, XapaKTEePU3YIOIUX CPOPMUPOBAHHOCTH KOMIIETCHIIUI B poOLIecCe
OCBOCHMSI JUCLIUILIMHBI

1. [epuonnuecknii 3axon /.M. MenneneeBa. CoBpemennas popmynupos- | U/I-lonk-1  Mcnoins-
Ka 3aKOHA. 3HAYCHHUE TIEPUOJMUECKOT0 3aKOHA JUISl XHMHUHU. 3yeT OCHOBHEBIEC 3aKO-

2. [ToHsITHE XMMHUYECKON TEpMOAMHAMUKHU. TepMOIMHAMHYECKHE CHUCTE- | HBl ~ CCTECTBCHHOHA-
MBI. YUHBIX  JWCIHIUIMH

3. TemoBsie 3¢ (HeKThl peakiuii. DHTaIbIHI cucTeMbl. 3aKoH ['ecca JUI PCIICHHUS CTaH-

4. CBobosHas »Heprus ['m66ca kak (yHKIMS COCTOSHMs BemecTa. AG, | A4PTHBIX — 3amaqd B
KaK IPUYMHA TIPOTEKAHUS CAMONIPOU3BOJIBHOM PEaKIIHii. obmacTH cajl0Bo/ICTBA

5. CoBpeMeHHas MOJIENb COCTOSIHHUS JIEKTpoHa B atoMe. KanTtoskle unc- | ¢ MTPAMCHCHHCM HH-
1. ¢dbopmanoHHo-

6. TIpUHIMIbI 3aI0HEHNAsS YICKTPOHHBIXOPOUTACH aToMa B OCHOBHOM | L0 MYHHKAIHOHHDIX

TEXHOJIOTUI

cocrossHuu: npuHuun [laynu, npasuno XyHnaa, npasuio KieukoBckoro.
DJIEKTPOHHBIE EMKOCTH OpOUTAJICH, YPOBHEH M MOTyPOBHEH.

7. Tunel XUMHUYECKUX CBS3€i: KOBaJICHTHAsI, HOHHAsA, MeTaJUIN4YeCKasl, BO-
nopojHas. X XxapakTepucThKa U CBOMCTBA

8. OnpeneneHue MOHITUSL «KOMIUJIEKCHBIE COeIMHEHUs». OCHOBHBIE TTOHS-
THUSI KOOPAWMHALUMOHHOW T€OpuHU. BaxkHeline TUIbI KOMIUIEKCHBIX CO-
€IUHEHUN.

9. OnextpoauTsl. CBOICTBA paCTBOPOB 3JIEKTPOJIUTOB.

10. I'maponus coneit. Tunel rugponnsa.

11. [lonarue o ckopocTu XxuMHUecKon peakiuu. OCHOBHBIE (DAaKTOPBI, BIIU-
SIOIIME HAa CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.

12. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW peakuuu oT Ttemmneparypsl. [Ipen-

CTaBJIeHHE 00 PHEpPruM aKTUBALIMM, YHEPreTUYECKOM Oapbepe W mepe-
XOJIHOM SHEPIreTUYECKOM KOMILIEKCE.

13. Kunernueckas konuenuus paBHoBecusi. Koncranra paBHoBecus. Cme-
IIEHUE PaBHOBECUS IIPU HM3MEHEHUU KOHLEHTPALUU, TEMIEPATyphl U
napienus. [Ipunmun Jle-1larenbe.

14. OOmast xapakTepucTuka 3jeMeHToB rpynnsl IA. Bomopon (u3otomsl,
noytydeHue, Gu3ndecKue ¥ XUMHIECKHE CBOMCTBA).
15. Bona, reomeTpusi 1 CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKUE CBOMCTBA BO-

nbl. Bona kak pactBopurelb. Boga B cebCKOM X0351CTBE
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16.

XHUMHYECKHE CBOICTBA II[EJIOYHBLIX METAUIOB. Kanuii Kak dJIEMEHT IIH-
taHus pactenuid. Kanuiiaeie ynoopenus.

17. dusnyeckre U XUMAYECKUE CBOMCTBA Kajdblug U Maraua. Ux Guomnoru-
YECKOE 3HAYCHUE

18. Du3nyecKue ¥ XUMUIECKHE CBOMCTBA 3JIEMEHTapHOT0 Oopa.

19. Kucnopoanbie coequnenus 0opa: okcuj, O0pHas KHCIIOTA, MTOTUKHUCIIO-
TBI OOpa, UX COJIH

20. DU3NYECKHE U XUMUYECKUE CBOMCTBA METAJUTMYECKOT0 aJTFOMUHMSI.

21. Okcuapl ¥ THAPOKCHIIBI ATFOMUHMS, pa3HooOpasue ux cTpoeHus, amgo-
TEPHOCTh TUX COCIMHEHHH, peaKI[MU UX B3aMMHOI'0 MIPEBPAIICHUSI.

22. XUMHUS HEOPraHWYECKUX COCIMHEHUH YTiepoja: YIVIEKUCIIOro raza u
€ro MPOU3BOIHBIX.

23. 3HayeHUE COCIUHEHUN YIJIepoJia B CEIbCKOM X03siiicTBe. KpyroBopor
yIJiepoJia B MPUpPoJie. DKOJIOTMUECKUE aCIEKThl XMMHUU YIIIepoja.

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

25. OcoOeHHOCTH XMMHHU T€pMaHus, 0JOBa M CBHHLA. [IpuMeHeHHe 3THUxX
3JIEMEHTOB U UX COEOUHEHUI. DKOJOrMYecKas OIMacCHOCTh COEIUHCHUI
CBUHIIA

26. XUMUS MOJIEKYJISIPHOTO a30Ta.

27. X¥UMHS aMMUAKa U €ro IMPOU3BOJIHBIX.

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

29. ®ochop, amroTponHbie MOAUPUKALNHK, (U3MUECKHE U XUMHUYECKHE
CBOMCTBa MOJIEKYJIsipHOTO (hochopa.

30. OpTtodocdopHas kucioTa U ee coyid. 3HaueHue Gocdopa Kak IeMeHTa
nutanus. PocdopHeie ynoOpeHusl.

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

32. CoenuHeHuUsI cepbl C BOAOPOJAOM U KucimopomoM. CepHas KHUCIIOTa,
CyJb(aTbl.

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 kucnora. CoeMHEHUs XJI0pa ¢ KUCIOPOJIOM U
WX CBOWCTBA.

36. Xumusi 0JIaropoJHBIX Ta30B (CTPOCHHE aTOMOB, OCOOCHHOCTH XUMHYE-
CKUX U (PU3UYECKUX CBOMCTB).

37. CeMelcTBO JKelle3a 1 X XUMHUYECKHE CBOMCTBA.

38. Xumus Mmapradna (OKCUJIbl, THAPOKCUIbI, KUCIOTBI, COJIN).

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

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

41. [Ipeamer, 3agaun ¥ 3HaUeHUE aHATUTHYECKON xumun. Kimaccudukamms
METO/I0B aHajn3a. TOYHOCTh AHAJIMTUYECKUX ONpeIeTICHUN

42, TeopeTnyeckre OCHOBBI AHATUTUYECKOW XUMHUU: 3aKOH JEHCTBYIOLIUX
MacC.T€OpUsI  ANEKTPOJUTUUYECKON JTUCCOIUAILMU, TMPOTOIUTUYECKAS
TEOpHsI.

43. XHUMHUYECKOE paBHOBECHE B rereporeHHbix cucreMax. [IP, ero mpume-
HEHHUE.

44. CriocoOb!I BeIpayKe€HHsI KOHLIEHTPAIIMM PAaCTBOPOB: MPOLEHTHAs, MOJISIp-

Hasl, HOpMaJIbHAsI, TUTP, MOJISLTbHASI KOHIIGHTPAITUH.
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45.

OcHoBbI TpaBuMeTpuyeckoro ananusa. CyTb MeTolla, NpPUMEHEHHE,
ycnoBus npoBeaeHus. OcaxaaeMas U rpaBuMeTpuueckas GopMal.

46.

OcHoBbl TUTpUMETpUYECKOro aHanu3a. CyTb, NPUMEHEHHUE, YCIOBUS
npoBeJeHus. PacTBOpsI B THTpUMETpHH

47.

Knaccudukanus merono tutpumerpun. CyTh KakKIOW TpyHIBI METO-
JoB. O0uye npueMsl TATPOBAHUS

48.

XapakTepucThKa METOJIOB HeWTpanu3auuu. [IpoBeneHue, npuMeHeHue
Y 3HAYCHHUE.

49.

XapaKTepI/ICTI/IKa MCTOAOB KOMIUVICKCOHOMCTPHUH.

50.

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

51.

XapakTepucTUKa MEPMAHTaHATOMETPHUM, MOJOMETPUU M XPOMATOMET-
pHH.

52.

XapaKTepUCTUKa METOJIOB OCAXKICHHS.

3amaun I DK3aMeHa

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

MMPEBpAIICHUA I'NNIIOKO3bI U CACIATh COOTBETCTBYIOIIHUE BHIBOIbI
CeH1206 (x) = 2 CoH50H (k) + 2CO» (1)

TemnepatypHblii ko3hduLHeHT peakuuu paBeH 2,5. Kak uzmeHurcs ee
CKOPOCTb IIpU OXJIaKICHUM PEAKLIMOHHOM CMECH OT U3MEHEHUS TeMIle-
patypsl ot 50 °C no 30 °C?

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

CocTaBuTh 3JEKTPOHHBIE (OPMYIBI U TMPEACTaBUTH TpadUUECKH pas-
MEIICHHUE JICKTPOHOB O KBAHTOBBIM SIYEHKAM JIJIsl YKAa3aHHBIX 3JIEMEH-
toB Ga u non S*

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

Metonom sieKTpoHHOTro OanaHca noadepure Kod((UIMEHTH B CXeMe
OKHCJIMTENbHO-BOCCTAHOBUTENBHON — peakuuu  KMnOs+  KNO2 +
H>SO4 = KySO4 + MnSO4 + KNO3 + H,O

PaccunTaiiTe Maccy BOJbI U pacTBOpa C MaCCOBOM JOJIEHM XJIOpHaa Mar-
HUs 20%, KOTOpBIE OTPEOYIOTCS IS MPUTOTOBJICHUS PACTBOPA Maccoi
300 r ¢ maccoBou goneit MgCl, 4%.

K pactBopy comu maccoit 250 r (maccoBas nons 10%) npununu Boxy
o6bemoM 150 mut (TutoTHOCTH 1 T/MIT), OTIpEEUTE MACCOBYIO JIOJTIO CO-
JI1 B IOJIYYEHHOM PacTBOpE.

PaccunTaiiTe KOJIMYECTBO BEIIECTBA TMPOKCHIA HATPHSI, KOTOPBIN MO-
TpeOyeTcs IIsl MPUTOTOBJIEHUST pacTBopa Maccoi 60 T ¢ MaccoBOU J0-
siew menouu 15%.

10.

K pactBopy cephoii kucnotsl oobemom 250 mut (MaccoBast gosst HaSO4
12%, nnotrocts 1,08 r/mi) npuirin Boay maccor 120 r. Paccunraiite
MacCCOBYIO JIOJIFO CEPHOM KHMCJIOThI H3YUYEHHOM PacTBOpE

11.

Cxopocts xumuueckoir peakiuu 2NO(T) + Oz(r) = 2NO»(r) npu KoH-
LHEHTPALUAX pearupyromumx BEILIECTB [NO]=0,3monb/1 u
[02]=0,15momb/n cocraBmia 1,2-10>monb/n-cex. Haiiti 3Ha4YeHHE KOH-
CTaHThI CKOPOCTH PEAKIINH.

12.

Omnpenenute MOJNAPHYIO KOHLEHTPALMIO PACTBOpA, MOIYYEHHOTO IMPH
pacTBopeHuU cysibdaTa HaTpus Maccoit 42,6r B Boge maccoi 300r, ecnu
IJIOTHOCTB MTOJIYYEHHOTO pacTBopa pasHa 1,12r/mi.

N-1omk-1
Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCITUTIINH JJIS pe-
IICHUSI CTaHJAPTHBIX
3amay B 00J1acTH ca-
JIOBOJICTBA C MTPUMeE-
HEHHEM MH(pOpMAIIH-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH
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13.

Brraucnoute 3Ha4eHUE AHE._'.;E JUISL IPOTEKAIOLEH B OpraHU3Me PEaKkLUU

IPEBPALLCHUS [NIFOKO3bI U C/IETIAaTh COOTBETCTBYIONIUE BHIBOIbI
CeH1206 () + 6 O2 (r) = 6 H2O (1) + 6CO2 (1)

14.

Obpa3zer uzBectHsKa Maccoit 0,51 0OpaboTanu CoNTHONW KUCIOTOM, pH
9TOM BBIACTHIIOCH 75MI1 yriekucnoro rasa. OnpenenuTe MacCoByIO J10-
710 KapOoHaTa KaJblKs B JaHHOM 00pa3iie M3BECTHSIKA.

15.

VYkazarb Te€ W3 HHUX, KOTOpble OO0Jagar0T  OKHUCIUTEIBHO-
BOCCTAHOBHUTENILHON 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 THAPOJIU3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpus. YKaXKHUTE PEAKIUI0 CPelbl B PacTBOpE
COJIN.

18.

HazoBute kommiekcuble coeaunenus: a) [Ni(H20)6]Cl2;  0)
K4[Fe(CN)s] ;  B) Naz[Zn(OH)4]. Onpenenure CTENEHU OKUCICHUS
KOMIUIEKCO00pa3zoBaTesiell B COSTUHEHUSX.

19.

CocTaBuTh 3J€KTpPOHHBIE (OPMYJBI U MPEACTaBUTH TpadUuecKu pas-

MCHICHUC 3JICKTPOHOB IIO0 KBAHTOBBLIM sTYeuKaM IS atromaBr u mona
Al3+A

20.

Metonom sieKTpoHHOTrO OanaHca noadepure Kod(p(UIMEHTH B CXeMe
OKHCIHUTENbHO-BOCCTaHOBUTENBHON peakuuu: Nal + NalOs + HoSOq4
—D + NaxSO4 + H,0

21.

K pactBopy maccoit 250r, maccoBasi A0S COJIM B KOTOPOM COCTaBIISIET
10%, npununu Boay 00béMoM 150mi1. [IpuHSB MIIOTHOCTH BOABI PaBHOM
11/Mm11, onpeieTuTe MaCCOBYIO JOJIIO COJIM B OJYYEHHOM PacTBOPE.

22.

Kaxk mosimser YMCEHBIICHUE JABJICHUA HAa paBHOBECUC B PCAKIIHAX:
a) N2O4(r) — 2NOx(T)

6) 2NO (1) + O2(r) — 2NOx(T)

B) 3Fex03(k) + CO(1) — 2Fe304(k) + CO2(1)?

23.

Onpenenure MOJSPHYIO KOHIIEHTPAIMIO PAacTBOpA, MOJYYEHHOTO MPH
pacTBopeHuu cynbdara HaTpUs Maccoit 42,6 r B Boge maccoit 300 r, ec-
JI THTIOTHOCTH MOJYYEHHOT O pacTBopa paBHa 1,12 r/mu.

24.

0
Paccunrats 3Hauenne Alr;gg peakiuM U yCTaHOBHTH B KAKOM HAIpaB-

JICHUU OHA MOXET IPOTEKATh CAMOIIPOU3BOJBHO B CTaHJAPTHBIX YCIIO-
BUSIX
NiO (k) + Pb (x) = Ni (x) + PbO (x)

25.

0
Paccunrats 3nauenne Alr;gg peakium ¥ yCTaHOBHTH B KAKOM HAIpaB-

JICHUH OHA MOXKET IMPOTEKaTh CAMOIIPOM3BOJLHO B CTaAaHAAPTHBIX YCJIO-
BUAX

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

26.

[Tonb3ysich CHNpaBOYHBIMH JITaHHBIMH [10Ka3aTh, YTO B CTaHAAPTHBIX
YCIIOBUSAX PEaKIns HEBO3MOXKHA
Cu (k) + ZnO (x) = CuO (k) + Zn (k)

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA 00YYaIOIIErocsi MPeCTaBICHbI B TA0IHIIE

IlIkana Kpurtepuu onenunBanus

- 00y4aromuics MOTHO YCBOWII YU€OHBIN MaTepual;

OneHka 5 MOJIB3YETCSl TEPMUHOJIOTHEN;

(oTMuHO) - IPOSIBIISICT YMEHHE aHAIM3UPOBATh U 0000IIaTh HHPOPMAINIO, HaBbI-

KU CBSI3HOTO ONHMCAHUS SBIICHHI U IMpOonECCOB;
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- TIOKa3bIBaeT 3HAHWE OCHOBHBIX ITOHATHH AUCHUIIIIMHBI, TPaMOTHO

- IEMOHCTPUPYET YMEHUE M3JIaraTh Marepuall B ONPEICICHHOM JIOTHYE-



CKOM ITOCJIEIOBATCIHLHOCTH,

- TIOKa3blBaeT yMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTH U YCTOMUMBOCTh 3HAHUM, YMEHUH
U1 HABBLIKOB,

- MOTYT OBITh JOMYILIEHbI OJlHA—/IB€ HETOYHOCTH IPU OCBELICHUH BTO-
pOCTENEHHBIX BOIIPOCOB.

OueHka 4
(xopor10)

- OTBET YZIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMSAM Ha OLEHKY «5», HO MPH
TOM MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOGHHMH y4eOHOT0 MaTepuaa JOMyIIeHbI MPoOesbl, He NCKa3UBIIIHE
COJIEpXKaHHE OTBETA;

- B M3JIOKEHUHU MarepHalia JONyIlleHbl He3HAYUTeIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

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

- UMEJHUCh 3aTPyAHCHUS WIH JOMYIICHBI OMIHMOKH B OMPEICIEHUN TTOHS-
TUH, WCIOJIb30BAHUU TEPMHUHOJIOTUY, ONHMCAHUU SIBICHUN M MPOLECCOB,
UCIIpaBJIECHHBIE MOCTIE HABOASIINX BOIIPOCOB;

- BBISIBJIEHa HENOCTAaTO4Has CHOPMHUPOBAHHOCTh 3HAHWM, YMEHUH U
HABBIKOB, 00YYaIOIIUNCA HE MOKET IPUMEHUTh TEOPHIO B HOBOM CHUTYa-
017078

Ouenka 2
(HEy1OBJIETBOPUTEILHO)

- IpoOEeIbl B 3HAHUSAX OCHOBHOTO IPOTPAMMHOTO MaTepualia, MPUHIIAITH-
QJIbHBIC ONTMOKH TP OTBETE Ha BOIIPOCHI;

- oOHapyXeHO HE3HAHWE WM HEMOHMMAaHWE OOJNbINeH WM Haubolee
Ba)XKHOH yacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMMOKU B OMPECIICHUU MOHSATHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTHH, B OTIICAHUY SIBJICHUH M TPOIIECCOB, KOTOPHIE HE MCITPAB-
JICHBI TIOCTIE HECKOJBbKUX HABOSIIMX BOTIPOCOB;

- He c(hOpMHUPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHMSI, yMECHHsI U HABBIKU.

4.2.3. KypcoBasi padota / KypcoBoii NpoeKT

Kypcosast pabota / KypcoBoii IPOEKT He MPeTyCMOTPEHBI YUEOHBIM IIIAHOM

32




JIuer perucrpanuy u3MeHeHH I

Howmep
WU3MEHEHUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIH-
POBAHHBIX

OcHOBaHME [T BHECEHUS
N3MEHEHUHN

Ilonmuce

PacmmdpoBka
HOJITHACH

[ara

Jlata BBEneHUS
W3MEHEHUS







