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Pabouvas mporpamma cocTaBiieHa ¢ y4eTOM TPEOOBaHMIA:

e [OpsAAKa OpPraHU3aLUU U OCYILECTBIEHUS 00pa30BaTEIbHOMN 1EATEILHOCTH 110
00pa3oBaTeNbHBIM POTrPaMMaM BBICIIEr0 00pa3oBaHMs — MporpaMMam OakanaBpHara,
IporpaMMam CleluaIuTeTa, IporpaMmMaM MarucTparypsl, yTBEPKACHHOIO MIPUKa30M
MunucTepcTBa Hayku U Bbiciiero oopaszoBanus Poccuiickoit @enepanuu ot 06.04.2021
Ne 245;

e (enepalbHOrO rocyJapCTBEHHOI0 00Pa30BaTEIbHOIO CTaHAAPTa BBICIIETO 00Pa30BAHUS
110 HarpaByieHHI0 1oAroToBkH 19.03.03 IIpoayKTsl NUTaHUS! JKUBOTHOI'O IIPOUCXOXKACHUS,
YTBEP)KJCHHOT 0 puKa3oM MUHMCTEpCTBa HayKH U Bbicuiero ooOpa3oBanus Poccuiickoi
®enepanuu ot 11.08.2020 Ne 936.

[IpenogaBaTenu, NOArOTOBUBIIHE PAabOUyIO IPOrpaMMYy:

Cr. nmpenoiaBaTeb Jdyounukasn 2K.O.

Pabouyast mporpamma paccMOTpeHa Ha 3aceJaHuH Kapeapbl XUMUH
(mpotokon Ne 11 ot «08»urons 2023r.).

3aBenyommii kadgeapoi A.K. IluBoBap

PaGouas nporpamma pekoMeH0BaHa K UCIIOJIb30BAHUIO B YU€OHOM IMPOLIECCE METOANYECKOM
KOMHCCHEH (pakyibTeTa MUIIeBbIX TeXHOI0rHH (poTokoa Ne 12 ot «13»utons 2023 r).

IIpeacenaresb MeTOANYECKONH KOMHUCCUH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodeccHOHAIbHOMI
o0pa3oBaTeIbHOM NPOTrPaMMBbI Cueryp ®.M.




1. ey ¥ 3a5a4M TUCHUIINHBI, €€ MeCTO B CTPYKTYpe 00pa3oBaTeIbHOM
MPOrpaMMsl

HucuuiuinHa «Heopranuyeckass XuMus»» o0Oe€ceunBaeT 00yJarolUMcsi HE00X0AUMbIe
3HaHUS 0 OMOTEHHON POJIM XUMUYECKUX HIEMEHTOB.

Leab m3yyeHusi QJMCHMILIMHBI SIBISIETCA YIayOJieHHME UMeEroIIuXcs Ha 0as3e cpenHei
IIKOJIBI MIPEICTABICHUI U MOJIyYeHHE HOBBIX 3HAHUI W YMEHUH B 00J1aCTH XUMHH, 0€3 KOTOPBIX
HEBO3MOXXHO pEIlIeHHE TEXHOJIOTMYECKUX 3aJlad U NpoQecCuoHalbHbIX HaBbIKOB. Llenbro Kypca
HEOPraHMYECKON XMMHHU SBIISETCS W3Y4YEHHE U YCBOCHHME OCHOBHBIX XMMHUYECKUX IOHSATHUH,
(GyHIaMEHTAJIbHBIX 3aKOHOB XHMMHUU M 3aKOHOMEpPHOCTEH, OOBICHAIOIUX CBONCTBA U
NpeBpalleHUsT XMUMHUYECKHX D3JEMEHTOB W HX COCIMHEHHMH, a TaKke (OpMHUpOBaHUE
npecTaBiIeHNs 00 OKpPYKaroIeM MUPE KaK COBOKYITHOCTH JIEHCTBHSI 3aKOHOB €CTECTBO3HAHMSL.

OcHoBHbIE 3a1aYHM H3YyYeHHUs] JUCHUILUIMHBI. PA3BUTh TEOPETHUECKOE MBILUICHUE,
CHOCOOHOCTh AHAJINW3UPOBATh XMMUYECKHE IPOLECCHl M MCIOJb30BaTh XUMHUYECKHUE 3aKOHBI
(cTexuoMeTpUYecKUe 3aKOHBI, MEPHOMUYCCKUI 3aKOH, TEOPHI0O XUMHYECKOH CBSI3H, TEOPHIO
XMMHUYECKOT'0 paBHOBECHUS, U JIp.)

N3yueHne npuHIUIIOB:

* ONpe/IeTICHNs XUMUYECKHUX XapaKTEePUCTHK BEILIECTB U peaKLUil MeX/1y HUMU;

* OIIMCAaHMS U pacyeTa XUMUYECKUX COCTOSIHUI BEIIECTB B TOMOT€HHBIX U T€TEPOr€HHbIX

cucTeMax;

* OIIpE/IENICHNs KOHLEHTPalUii BELIECTB B paCTBOPaxX U XUMUYECKUX CHCTEMAaX.

OBnazieHre HaBbIKAMU:

* HCII0JIb30BAHUS [IEPUOJMUECKOI0 3aKOHA B ONPEIEICHUN CBOWCTB AJIEMEHTOB U UX

COCTMHEHHI;

* BBIIIOJIHEHUSI OCHOBHBIX XUMUYECKUX ONEpaLlnii;

* ONpe/ieIeHNs] KOHIIEHTPALlUH BELECTB B PaCTBOpaXx.

MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl.

B coorBerctBun ¢ ®I'OC BIIO no nanpasnenuto noaroroBku 19.03.03 «IIpomykTer
MUTAHUS )KUBOTHOTO MPOUCXOXKJIEHUS» NucHUIUIMHA «Heopranuueckas XuMus» OCBauBaeTcs B
1-m cemectpe, BXOOUT B 0a30BbIii 050K oOpaszoBatenbHOM mporpammbl (B1.0.23) ocHoBHO#
npodeccuoHanbHOM 00pa3oBaTeIbHONW MporpaMMbl Bbiciiero oOpaszoBanus (nanee — OIIOIT
BO). U3yuenue ocHOB oOuiel M HEOpraHMYECKOW XHMHUHU HEPa3pbIBHO CBS3aHO C JIPYTMMHU
JUCLUIUIMHAM ~ €CTECTBEHHO-HAyyHOro OJioka -  CHEHUaJbHBIMM  pa3elaMH  XUMHUHU
«AHanuTU4ecKas XUMHS M (U3MKO-XUMHUYECKHE METOAbl aHanmu3a», «OpraHuuyeckas u
Onoopranuueckass xumus», «®Pusznueckas U KoJUIoWJgHAs XuMus», «llumesas Xumus»,
«buoxumus», KoTopsle (GOPMHUPYIOT Y CTYACHTOB (pyHAaMEHTAJIbHbIE U MPUKJIAJHbIE 3HAHUS O
XUMHUYECKMX CHCTEMax M HUX OCHOBHBIX 3aKOHOMEpPHOCTSIX, KOTOpbIE UM HEOOXOIMMBI B
npoeCCUOHATBHON  JIeATENIBHOCTH. OJTO CHOCOOCTBYET JalbHEHIIEMYy OCBOEHHIO 3THX
JTUCIUTUINH.



2. IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO0 TUCHHUIINHE, COOTHECEHHBIX
¢ IVIAHNPYEeMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl

Koabi DopMyIMpPOBKA Nuauxaropsl Ilinanupyemble pe3yJbTaThbl
KOMHeTeHIII/lﬁ KOMIIETECHIINH JOCTHKCHUSA oﬁyqe}mﬂ
KOMIIETCHIIUHN
OIIK-2 Cnocoben  npumensarts | OIIK.2.1. 3naer wu[3HaTh: OCHOBHBIE
OCHOBHBIE  3aKOHbl U |TPaMOTHO  OMNEPHUPYET XUMUYECKHE  3aKOHBL,  HUX
METO/Ibl  MCCIIEIOBAHU | OCHOBHBIMU 3aKOHAMHM [TECOPETUYECKUE  OCHOBBI U
€CTECTBEHHbIX HayK MJIs|U MeToJlaMu 00JacTh ~ NPUMEHEHUs B
pelieHus 3a/1a4 | UCCIIEIOBAHUI npodeccHOHATBLHON
npodeccuoHanbHOM €CTECTBEHHBIX HayK JJIs [1eTEIbHOCTH;
JeATEIbHOCTH peuieHus 3a/1a4 | YMeTh: NPUMEHSATD
npodeccnoHanbHOM OCHOBHbBIE 3aKOHBI U METO/IbI,
e TeTbHOCTH MPUCYIIE HEOPTaHUYECKOU
XUMHH JUIS PElIeHus 3aaad
npoQeCcCuOHAIBHON
NESTEIbHOCTH,  OILICHHUBATh
pe3ynbTaThl TEOPETUUECKOTO
u AKCIIEPUMEHTAIBHOTO
HCCJICIOBAHUS
HEOPraHMYECKUX BEIIECTB;
Buagern: onbITOM paboTHI C
peaKkTuBaMu u
1a00pPaTOPHBIM
o0opynoBaHueEM,
HEOOXOIUMBIMA VIS
MIPOBEACHUS HAYYHBIX
WCCIICTOBAHUM.
OIIK.2.2. 3HATB: 3aKOHBI U METOJBI
OcytiecTBisieT  BBIOOp [ICCIIEIOBAHUN  €CTECTBEHHBIX
3aKOHOB M  METOJOB HayK JUTSt pelieHus
HCCTIEIOBAHUI KOHKPETHOU 3a/1aun
€CTECTBEHHBIX HayK JJIs [MpoQeccuOHaIbHON
pelieHus: KOHKPETHOM [IesITeIHbHOCTH.
3a/1aun Ymern: OIICHHUBATH
npogecCuoHaIbHON BO3MOXKHOCTh " yTH|
NEeATEIbHOCTH CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS XUMHUYECKHX
MPOLIECCOB, B OCHOBE KOTOPBIX|
mmesxxar pa3IuYHBIE

XUMHUYCCKUEC PCAKLIUU, NCJIATh|
BBIBObI.

Baagern: HaBBIKaMH|
BBITTOJTHCHU ST OCHOBHBIX|
XUMHUYECKUX  JTab0paTOpHBIX
omepanuii, HEOOXOANUMBIX B
MpaKTUKE aHalln3a OOBEKTOB
CETBCKOT0 XO3SIHUCTBA c
MPUMEHEHUEM

HMHCTPYMCHTAJIbHBIX METOOOB.




Koxabi DopMyJIHPOBKA NupukaTopsl IInannpyemsblie pe3yJibTaThI
KOMIIeTeHIIHIi KOMIeTeHIIHH JAOCTHIKEHHSI o0yueHus
KOMIICTCHIINHN
OIIK.2.3. 3HATb: 3aKOHBI U METOIBI
JlemoHCcTpUpyeT MCCIICIOBAaHUN  €CTECTBEHHBIX|
yMEHHE NPUMEHSTh HAYK ¥ BO3MOXHOCTH  HUX|
KOHKPETHBIE 3aKOHBl U [MCIOJIb30BAHUS I PEIICHMUS]]
METOJIbl E€CTECTBEHHBIX [IPOM3BOCTBEHHBIX 3azad.
HayK Ui [YMeTh:  BBIOUpATh  CaMble
KOMILJIEKCHOTO OBICTpEIE, TOYHBIE u
pelieHus HEOOXOMUMBIC ISl PEIIeHUs
MIPOU3BOJICTBEHHBIX [POU3BOJICTBEHHBIX 3a1a4
3a1a4 METOJIbl AHAIN3a; MPABUIBHO
[pacCUMTHIBATh U  OOBSICHSTH
[10JIy4E€HHBIE pe3ybTaTHI,
ITeIaTh BHIBOJIBI.
Baagers: HaBbIKaMHy|
BBITIOJTHEHUS OCHOBHBIX
XUMHAYECKUX ornepanuu,
HE00XO0TUMBIX TUTST
KOMILJIEKCHOTO perieHus
MPOM3BOJICTBEHHBIX 3a7a4
3. O0béM TMCUMIIMHBI M BUABI Y4eOHOH padoThl
Ounas Gpopma oOyueHHs 3aounaz popma
oOyueHus
00BbEM 4acoOB| BCEro 4acoB
Buner pabot BCETO & =
3a4. en./ 3 5
4acoB § §
= —
OO611ast TPYA0EMKOCTD AUCITUTUTHHBI 3,5/126 3,5/126 3,5/126
AynuTopHas pabora: 54 54 12
Jlexuym 24 24 6
IIpakTHueckue 3aHATHS - - -
JlaGopaTopHble paboThI 30 30 6
Jpyrue Buapl ayJUTOPHBIX 3aHATHN - - -
[IpedK3amMeHalMOHHbIE KOHCYJIBTAIMHI - - -
CamocrosiTenpHas paboTa (Bcero) 45 45 114
CamocrosiTenbHas paboTa 00y4aronmxcs, yac 19 19 114
KPBOC 26 26 -
KonTposb 27 27 -
By mpoMexyTouHOM arTecTaruu (3a4€T, SK3aMeH) HK3aMEH JK3aMEH 9K3aMEH




4. Conep:xaHue TUCHUILINHBI
4.1. Pa3aennbl AMCHUIJIMHBI U BUAbI 3aHATHI (TeMaTHYeCKHH MJIaH)

Ne
i Pa3nen muciuIninHbl JI 113 JIP |KPBOC| CPC
1 2 3 4 5) 6 7
o4Has popMa 00ydeHUs
Tema 1. Kmaccudukanysi HEOpraHn4eCKUX COeINHEHHUN 2 - 2 2 2
Tema 2. OcHOBHBIC TOHATHS ¥ 3aKOHBI XUMUHU 2 - 2 2 1
Tema 3. Ctpoenue atoma. [lepuoandeckuit 3aKoH. 2 - 2 2 1
Tema 4. Xumuueckas CBsA3b U CTPOCHUE TBEP/IbIX BEIIECTB 2 - 2 2 1
Tema 5. XrmMuueckass KHHETUKA U PABHOBECHE 2 - 2 2 1
2 4
Tema 6. PactBopbl. BripakeHne KOHLIEHTpaluK PacTBOPOB. - 4 2
Tewma 7. PactBopsI anekrponutoB. Teopus 2 i 5 2 2
PIIEKTPOJIUTUYECKON JUCCOLMAIIIHI
Tewma 8. Bomopoausiii moka3arens. [ 'uaponaus comei. 2 i 4 2 2
bydepHble pacTBOpPbI
Tema 9. KoMmiekcHbIE COEIUHEHUS 2 - 2 2 1
Tema 10. OKHCIUTETBHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH 2 - 4 2 2
Tema 11. 'anpBaHHUECKUHN DIEMEHT. DJIIEKTPOXUMUYECKHE 9

CHUCTEMBI. DJIEKTPOJIN3. DIIEKTPOJIN3 BOAHBIX PACTBOPOB U - 2 2 2
PAcILUIaBOB HJICKTPOIUTOB

Tema 12. Xumus S, p, d —371¢MEHTOB. 2 - 2 Z 2
Beero| 24 - 30 26 19
3aoyHas (hopma oOydeHUst
Tema 1. Kimaccudukaysi HEOpraHW4eCKUX COeTNHEHHN 0,5 - 0.5 i 9
Tema 2. OcHOBHBIC TTOHATHS M 3aKOHBI XUMUHU 0.5 - 0.5 i 9
. 0,5 0,5 -
Tema 3. Ctpoenue aroma. [leprogudeckuii 3aKoH. - 9
0,5 0,5 -
Tema 4. Xumudeckast CBs3b U CTPOCHUE TBEP/IbIX BEILECTB - 9
Tema 5. XuMuueckass KHHETHKA U PaBHOBECHE 0.5 - 0.5 i 9
0,5 0,5 -
Tema 6. PactBopbl. BripaskeHrE KOHIIEHTpad PacTBOPOB. - 10
Tewma 7. PactBopsI anekTposntoB. Teopust 0,5 i 0,5 - 10
PIIEKTPOIIMTUYECKOM TUCCOIIMALINT
Tema 8. Bomopoauslit mokasartens. ['uaponms coeit. 0,5 i 0,5 - 10
BydepHbie pacTBOpHI
0,5 0,5 -

Tema 9. KommiekcHbie COCOAUHCHU A - 9




rjﬁl Pa3gen nuciuInimHbl JI 113 JIP |[KPBOC| CPC
Tema 10. OxuCIUTENBLHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 0.5 - 0.5 i 10
Tema 11. ['annbBaHUYECKUA 2JIEMEHT. DJIEKTPOXUMHUYECKUE 0,5 0,5 -
CHUCTEMBI. DJIEKTPOJIU3. DIEKTPOIU3 BOJHBIX PACTBOPOB U - 10
[PacIIaBOB JICKTPOJIUTOB
Tema 12. Xumus s-, p-, d- —31€MeHTOB. 0.5 - 05 ) 10
Bcero 6 - 6 - 114

4.2. Conep:xanue pa3iesioB y4eOHON TUCHUNIMHBI

Tema 1. Knaccudukamusi HeopraHu4ecKHX coeIuHEHHIA.

Tema 2. OcHOBHBIE MOHATHS U 3aKOHbI XMMHH

CrexuomeTpust: MOIb, IIOCTOSIHHAs ABOraspo, MOJISIpHAas Macca, 3aKOH COXPaHEHUs
MIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJpo, XUMHYECKUH OSKBUBAJIEHT, (DaKTOpP AKBHUBAJIEHTHOCTH,
MOJIIpHAs Macca SKBUBAJICHTA, 3aKOH DKBUBAJICHTOB.

Tema 3. CrpoenHue aroma, nepuomnyeckmii 3axkon J[I[.MU. MeHnneseeBa: OCHOBHbIC
NPUHLMIBI KBAaHTOBOM TEOPHM CTPOEHMs BEILECTBA; KBAHTOBBIE YMCNA: IJIABHOE, OpOUTAIBHOE,
MarHuTHOE M CIIMHOBOE; SHEPreTMUECKUE YPOBHU M IOAYPOBHM aTOMA; IPUHLMIIBI 3allOJHEHUS
SNICKTPOHHBIX OpOWTAIC aToMa B OCHOBHOM cocTosHuM: npuHimn [laymm, mpasuno XyHna;
3NIEKTPOHHbIE EMKOCTH OpOuTaliel, Mo JypoBHEH M YpOBHEH aTtoMma; CrocoObl 3allCH 3JIEKTPOHHBIX
dopmyn aroma; coBpeMeHHast (pOPMYIHPOBKA MEPHOIMIECKOTO 3aKOHA; CTPYKTYpa MEPUOANIECKON
CHCTEMBI; ipaBuiia KileukoBCKOro; NEpUOANYHOCT N3MEHEHHUS CBOMCTB aTOMOB MIEMEHTOB: SHEPTUU
MOHM3AIMM, CpPOJCTBA K DJIEKTPOHY, JJIEKTPOOTPUIIATENIbHOCTH, paauycoB Ban-nep-Baanbca;
NEPUOIMUECKUI XapaKTep U3MEHEHNSI XMMUUECKHUX CBOMCTB AJIEMEHTOB, CBSA3b PACHPOCTPAHEHHOCTH
XMMHUYECKUX 3JIEMEHTOB C MX MOJI0KEHUEM B IEPUOANYECKON CUCTEME, MAKPO- U MUKPOAJIEMEHTHL.

Tema 4. Xumnueckass CBfi3b, THIIbI XHMHYECKOH CBSI3H, XAPAKTEPHCTHKH CBsI3eil:
ANIEKTPUYECKHE JUIOJbHBIE MOMEHTBHI, S(QQEKTUBHbIE 3apsibl aTOMOB, CTENE€Hb WOHU3AINH,
HAIIPaBJICHHOCTb U HACBIILIEHHOCTb, SHEPTUS U JUIMHA CBSI3H; METOJ BAJICHTHBIX CBSI3€l; CUI'Ma- U IU-
CBSI3U, THUIbI TMOPUIM3ALMK ATOMHBIX OpOUTAlIEd U TeOMETPHUsl MOJIEKYJ, METOJ MOJIEKYJISPHBIX
opOuTaseil; npuMeHeHHe TEOPUH XMMUUECKOH CBSI3U B XUMUM M OMOJIOTUHL.

Tema 5. XumMnueckass KUHeTHKAa U paBHoBecHe. CKOPOCTh U DHEPreTHKa XMMHUYECKOU
peaKLUM: CPEIHAs U UCTUHHASI CKOPOCTh XUMUYECKOW peakiy; (pakTophl, BIUSIOLIME HA CKOPOCTh
peaKMy; XHUMHYECKas peaklusi Kak IOCIe0OBaTelIbHOCTh JJIEMEHTapHBIX CTaui; 3aKOH
JEUCTBYIOIMX Mace JUIsl 2JIEMEHTAPHON CTaIMM XUMHUYECKON PEAKLINH, KOHCTAHTAa CKOPOCTH PeaKLniy;
3aBHCUMOCTh CKOPOCTH XMMHUYECKOM peakUuu OT Temrieparypbl, npaBwio Bant-I'opda, sHeprus
aKTUBAIMH, SHEPreTUUECKU Oapbep, aKTUBUPOBAHHBIM KOMIUIEKC, KaTajau3, KaTanu3arop, (pepMeHT;
3HAUEHUE YYEHHUS] O CKOPOCTUM XHUMUYECKON peakly B XUMUH, OMOJIOTHMHM U CEITbCKOM XO3SIMCTBE;
XUMHMYECKOE PaBHOBECHE KaK KOHEUHBIM PEe3yNbTaT CaMONPOM3BOJBHOIO MPOTEKaHUsI 0OpaTHMOM
peaKIMy, JUHAMHYECKUI XapakTep XMMHUYECKOr0 pPaBHOBECHS], NMPU3HAKM MCTUHHOIO PaBHOBECHS,
3aKOH JIEHCTBYIOLIMX Macc Ui XUMHUYECKOro paBHoBecus, npuHuun Jle Illarense, ponb xuMuuecknx
PAaBHOBECHI B IPUPO/IE.

Tema 6. PacTBopbl. BolpakeHHe KOHIEHTPAILUM PaCTBOPOB

PactBopbr HeanmekTormmToB. CriocoObI BBIPAXKEHHSI KOHIIGHTpPAIIMKM PAcTBOPOB. MossipHas
KOHILIEHTpalUs, MOJISIpHAsl KOHLIEHTpALMs KBUBAJIECHTA, MOJISUIbHAS KOHLIEHTpALUs, MaccoBasi 10,
TEpPMOIMHAMUYECKHE TPUYUHBI 00pa30BaHUS pAacTBOPOB, (GHU3MYECKUE W XUMHYECKHE CHJIbI,
00yCII0BIMBaOLIHE 00pa30BaHUE PACTBOPOB.

Tema 7. PacTBOpbI 2J1eKTPOJIUTOB. Teopusi 3JIeKTPOJIUTHYECKON TUCCONMATMH

Teopust >MEKTPOIUTUYECKON TMCCOLMALNN; OTINYME CHIIBHBIX AJIEKTPOJIUTOB OT ClAa0bIX;



THUIHI CHJIBHBIX SJIEKTPOJIUTOB; THpATais MOHOB, aKTUBHOCTh, KO3(D(MUIIMEHT aKTUBHOCTH; THIIBI
cnalbIX AIEKTPOIUTOB, KOHCTAHTHI U CTETIEHN TUCCOLUALINN CTIa0bIX 3JIEKTPOIUTOB.

Tema 8. Bogoponnslii nokazarenb. ['uaposns cojieii. BydepHbie pacTBopbl
Boma kak cnmaOblil ANIEKTPONUT, MOHHOE TPOHM3BEACHHE BOAbBL, BOJAOPOIHBIM M T'MIPOKCHIBHBIN
MOKa3aTelny PacTBOPOB, CIIOCOObI M3MEPEHHs BOJOPOIHOIO TOKazarelns; Oy(depHble pacTBOPSI
TUIIPOJIU3 COJIEH, TUIIBI TWAPOJIM3a, KOHCTAHThl U CTENEHU TMIPOJIA3a COJIEH; 3HAYEHHE PAacTBOPOB
CHJIBHBIX U CJTAOBIX DIIEKTPOIIUTOB B XUMHUH, OHOJIOTHU.

Tema 9. KoMmmiekcHbIe cOeIMHEHU S

Ctpoenre KOOpAMHAIMOHHOW chepbl KOMIUIEKCHBIX COEAMHEHUI: KOMILIEKCOOOPa30BaTelb,
JUTaHJbl, JOHOPHBIE AaTOMbI JIMTAHAOB, JI€HTaTHOCTb, KOOPIMHALMOHHOE YHCJIO, TEOMETPHS
KOOpPAMHAMOHHOM cepbl; BHEIIHeC(hepHbIE HOHBL, KOMIUIEKCHI C XEJaTo0Opa3yIOIMMH U
MaKpOLMKIMYECKUMU JIMTAaHAAMH; YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHUII B pacTBOpax,
KOHCTAHThl YCTOWYMBOCTA M KOHCTAHTHI HECTOWKOCTH; (DAKTOpPBI BIMSIONIME HA YCTOWYHMBOCTD
KOMIUIEKCHBIX ~ COCAMHEHMA B  pacTBOpax: TeMmmeparypa, 3apsjJ  LEHTPAIbHOIO  HOHAa-
KOMITJIEKCOOOPa30BaTellsi, TEOPHsi KOOPIMHAMOHHONW XUMHUYECKOM CBS3HM, 3HAYECHHE KOMILIEKCHBIX
COEIMHEHUI.

Tema 10. OKucINTEILHO-BOCCTAHOBUTE/IbHbIE peaKINU

CreneHb  OKUCIIEHMS, OKUCIUTEIM W  BOCCTAHOBHUTEIM; COCTABICHUE  YpaBHEHUS
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLMI; OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE IOTEHIMANbI,
ypaBHeHue HepHcTa; orpeneneHrue HampaBieHUs] MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKyii ¢ MOMOIIBIO OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX ITOTEHLIMAJIOB, pOJb OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKLIMI B IPUPO/IE.

Tema 11. l'anbBaHMYECKHUIT IJIEMEHT. JJIeKTPOXUMHUYECKHE CUCTEMBbI. JJIEKTPOJIH3.
DJIeKTPOJIM3 BOJAHBIX PACTBOPOB U PACILIABOB 3JICKTPOJIHUTOB

['anpBaHnYeCKU AIEMEHT. DIEKTPOXUMHUYECKHE CHUCTEMBI: OIpENEICHHUE, YCTPOICTBO,
BUJIBI. OJEKTpOJABIKyIIas cuia. DakToppl, BIUAIOLNIME HA HW3MEHEHUE BJIEKTPOJIHOIO
noreHuuana. YpaBHeHue HepHcra. XuUMHYECKHME W KOHUEHTPALIMOHHBIE TaIbBAHHMYECKHE
AJIEMEHTBI: KaTOJHBIN U aHOJHBIN Ipouecchl, pacueT J/C. DNEKTPOIU3. OnexTponus
BOJIHBIX PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB. OmnpeneneHue, TUIIbI, CYIIHOCTh; KaTOJHBIN U
aHOAHBIA mponecchl. KonnuecTBeHHOE ONMCaHME Mpolecca 3JIEKTposin3a: 3akoHbl Dapanes.
["anbBaHOTEXHUKA M TAJTbBAHOCTETHSI.

Tema 12. Xumus s-, p-, d- —-3;1eMeHTOB
Bomopon, Boma. OcoOeHHOCTH CTpOEHHST aToMa BOJOPOJA, XHMHYECKHE CBOMCTBA
MOJIEKYJIIPHOTO BOAOPO/A.

OnemenThl 1A u IIA - moarpynmel. OOnme XUMHUYECKUE CBOMCTBA 3JIeMEHTOB. KaTroHbI
HIENIOYHBIX METAJUIOB KaK BaKHEWIas XuMHudeckas (opma MX CYIIECTBOBAHUS B MPHUPOIE, HX
CBOMCTBA.

Onementsl IIIA, IVA u VA - noarpynmnsl. O61ue XuMH4ecKue CBONCTBA HJIEMEHTOB.

Xummst cBsizu C - C, C - H, C -N, C - O, Si - O. XxuMr4ecKkne CBOWCTBa HEOPTaHUIECKUX
COCIMHEHUN YTIepoaa YIJIEKUCIOro Ta3a W ero Mpou3BOAHBIX. OCOOCHHOCTH XUMHYECKHX
CBs3€ a30Ta ¢ BOJOPOJIOM, YTIEPOAOM U KUCIOPOJIoM, (hocdopa - ¢ KUCIOPOIOM.

Onementsl VIA-noarpynnsl. O0mmuye XuMHU4YeCKHe CBOMCTBA.

OnemenThl VIIA - moarpymmel. O0mue XuMAYeCKUe CBOWCTBA



4.3. IlepeueHb TeM JeKIHU

Ne Ha3zBanue TeMbl, Oo0bem yacoB
paccMaTpuBaeMble BONPOCHI OuHnas 3aounas
n/n ¢popma ¢opma
1 | Knaccudukanus HeOpraHM4eCKX COeAMHEHHH 2 0,5
2 0,5
2 | OcHOBHBIE MOHATHUS U 3aKOHBI XUMHH
N 2 0,5
3 | Ctpoenue aroma. [leproanyeckuii 3aK0H.
2 0,5
4 | Xumudeckas CBsi3b U CTPOCHHE TBEP/BIX BEILIECTB
2 0,5
5 | Xummnueckas KHHETHKa U paBHOBECHE
2 0,5
6 | PacTtBopsl. BripaskeHne KOHIICHTpAIUU PacTBOPOB.
7 PacTtBopbI 351€KTpOanTOB. TeopHs 3IEKTPOIUTHUECKON 2 0,5
JIUCCOLIMAIINU
3 Bonopoausrii mokasarens. ['uaponus coneit. bydephsie 2 0,5
pacTBOPHI
2 0,5
9 | KomIuIeKCHBIE COSMHCHHUS
2 0,5
10 | OxucnuTeNnbHO-BOCCTAHOBUTEILHBIC PEAKIIUU
[ManbBaHMYECKUI 3JIEMEHT. DIEKTPOXUMUUECKUE CHCTEMBI. 2 0,5
11 | DnekTponus. DAEKTPOIU3 BOJHBIX PACTBOPOB U PACILIIABOB
AJIEKTPOJIUTOB
Xumus S-, p-, d- —3memMeHTOB. DnemenTsl IA u [IA oarpymm. 2 0,5
12 | Dnementsl IIIA, IVA u VA noarpynmn. Dnementsl VIA, VIIA, 1B
u [IB noarpymm.
Bcero 24 6

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHH (CEMHHAPOB)
He npegycmoTpeHsl.




4.5. IlepeyeHb TeM J1a00PaTOPHBIX padoT

Ne Ha3zBanue TeMbl, Oo0bem yacoB
paccMaTpuBaeMble BONPOCHI OuHnas 3aouHnas
n/n ¢popma ¢opma
1 Krnaccudukanus HeopraHMIeCKUX COSAMHCHUN 2 0.5
2 OcHOBHbIE TOHATHUSL W 3aKOHBI xumuu. OmnpenerecHue 2 0,5
HKBHMBAJICHTA METAJUIA M0 00bEMY BBITUCHEHHOTO BOAOPOJA
3 Crpoenue atoMma. Ilepuonnueckuii 3aKoH. 2 0.5
4 Xumuueckasi CBSI3b U CTPOCHHE TBEP/IbIX BEILIECTB 2 0.5
5 XyUMHUYecKass KHHETMKa M paBHOBECHE. 3aBUCUMOCTh 2 0,5
CKOPOCTH XUMHUYECKOW PEAKITNH OT PA3INIHBIX (PAKTOPOB.
5 PactBopbl.  BelpaxkeHue  KOHIIGHTpAIlMM  PacTBOPOB. 4 0,5
[IpuroroBnenue pacTBopa 3a/IaHHON KOHIICHTPAIIUU
PacTtBopbI 351€KTpOaNTOB. TEopHs 3IEKTPOIUTHUECKON 2 0,5
7 nucconuanuu. Peakium nonnoro oomena. CMenieHue
WOHHOTO PABHOBECHSI.
8 Bogopoausrii mokaszarens. ['uaponus coneit. bydepnsie 4 0,5
pacTBOPHI
9 KommnekcHbie COC/IMHEHNA. Jucconumanus 1BOWHBIX U 2 0,5
KOMIUIEKCHBIX COCIMHEHUM.
10 | OkuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 4 0.5
OCHOBBI 2JIEKTPOXUMHUU. Y CTPOHCTBO TAJIbBAHUYECKOTO 2 0,5
11 | snementa. Onpenenenue u pacuer J/1C ranrpBaHUYECKOTO
JJIEMEHTA.
Xumus S-, p-, d- —a1eMenToB. DnemenTs 1A u 1A moarpym. 2 0,5
12 | Dnementsr IIIA, IVA u VA noarpynmn. Dnementsl VIA, VIIA, 1B
u [IB noarpynm.
Bcero 30 6

4.6 Buabl caMocTOATEeIbHOI pa0oThI CTYICHTOB
4.6.1 IToaroToBKa K Ay IUTOPHBIM 3aHATUSAM

[lepen ouepeaHbIM ayIUTOPHBIM 3aHATHEM CTYJIEHTY HEOOXOAMMO 3aKpEHHUTh IOJTy4YEeHHbIE
3HaHUA. J[71s 3TOr0 HEOOXOAMMO:

- U3Y4YUTh KOHCIIEKT JIEKIUH 110 IPEAbIIyLIEH TEME;

- U3y4YUTh COOTBETCTBYIOIINN pa3Jen Mo TEME B OCHOBHOW M JIONOJHUTEIbHON PEKOMEHIyeMOU
JUTEPATYpE;

- BBITIOJTHUTH TUCEMEHHOE JIOMAIITHEee 3a/1aHne (€CITU IPETyCMOTPEHO).

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (IIPOEKTOB)

He npengycmorpensl

4.6.3 Ilepeuyenn Tem pedepaToB, pacdeTHO-rpaguiIecKux pador

He npenycMoTpeHnsl




4.6.4. TlepeyeHb TeM M Y4eOHO-METOAUYECKOT0 oOOecTedYeHHsl I CAMOCTOSITEIbLHOM
padoThI 00yYAO LM XCS

O0BéM, u

Ne YyeOHO-MeTOINYECKOE
dhopma oOyueHus

Tema camocTosTEIbHON PabOTHI
/i obecrieyeHne
OYHAas |3a04Hast

1 [Tema 1. Knaccudukanus HEOpraHMIECKUX [3] 2 9
COCTMHEHUN

2 [Tema 2. OCHOBHbBIE MTOHATHS U 3aKOHBI XUMHUU.[1-4,6-8] 1 9
CTexroMeTpusl: MOJIb, IOCTOSIHHAs ABOrajpo,
MOJIsIpHAsT Mmacca, 3aKOH COXpaHEeHUS]
MOCTOSHCTBA ~ COCTaBa,  3akOH  ABOraspo,
XUMHYICCKHI SKBHUBAJICHT, (akrop
AKBUBAJICHTHOCTH, MOJIsIpHast Macca
PKBHUBAJICHTA, 3aKOH SKBHUBAJICHTOB.

3 [Tema 3. Crpoenue aroma. Ilepmommueckuiil,2,4,6-8] 1 9
3aKoH. CTpoeHHe aroma, NEPUOANYCCKUN 3aKOH|
JI.I. MeHgeneeBa M XUMHYECKas  CBS3b:
OCHOBHBIC  TPUHIMIIBI ~ KBAaHTOBOW  TEOPHH
CTPOEHHSI BEILIECTBA; CTPYKTypa MEPHOANIECKON
CHCTEMBI

4 [Tema 4. Xumuueckas CBA3b U CTPOECHHE 1 9
TBEPABIX BEILECTB. THUIIBI XUMHYECKOW CBS3H;
XapaKTEPUCTUKU CBSI3EH.

S [Tema 5. XuMuueckas KHHETHKA U paBHOBeECHE [1-7] 1 9

6 (Tema 6. PactBopbl HeanmekTonuToB. CriocoOsi[1-5] 2 10
BBIPKEHUS KOHIICHTPAIIN PacTBOpOB.
MonsipHast KOHILIGHTpAITH, MOJISIpHAS]
KOHIICHTpAIIUS HKBUBAJICHTA, MOJISUTBHAS]
KOHIIEHTpALIS, MaccoBas JoJs,
TEePMOJMHAMHYECKIE TIPUYMHBI  00pa30BaHMs
PacTBOpOB, (HU3MYECKHE U XUMHMYECKHE CHIIbI,
00YCIIOBJIMBAOIIIE 00pa30BaHUE PaCTBOPOB.

7 ITema7. PactBopsl anekrponutos. Teopus 2 10
PIIEKTPOJIUTUYECKON AUCCOLMALIIHI [1,4,5]

8 [Tema 8. Bomopoansiii mokaszarensb. ['uaponus[l,2,3,4,5] 2 10
couieii. bydepnsie pactBopsl. Boma kak cria0brii
PIIEKTPOJIUT, HWOHHOE MPOU3BEINCHUE  BOJIbI,
BOJIOPOIHBIN W THIPOKCWJIBHBIM TOKa3aTeny|
[PacTBOpPOB, CHOCOOBI W3MEPEHUs] BOJIOPOIHOTO
MOKa3aTessl; THAPOJIN3 COJICH, THITBI THIPOJIN3a,
KOHCTAaHThl M CTENEHU TUApOJM3a  COJIEH;
BHAUYEHHE pAcTBOPOB CHWJIBHBIX UM CJTa0BIX
PIIEKTPOIIUTOB B XUMHUH, OUOJIOTHH.

9 [Tema 9. KommiekcHbie coenunenus. Crpoenne[1,3,4] 1 9
KOOPJAMHAIIMOHHOM ~ cepbl ~ KOMILUIEKCHBIX
COEMHEHHH.

10 [Tema 10. OkucauTenbHO-BOCCTaHOBUTENIbHBIC[1,4,5] 2 10
peakiuu.  OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
PEaKIMU: CTENEeHb OKHCIICHUS, OKUCIHUTEIN WU
BOCCTAHOBHTEII,  COCTABJICHHC  yPaBHCHHUS




Tema camoCTOSITEIbHON PabOThI

YyeOHO-MeTOINYECKOE

O0BéM, u

OKHCJIMTEIIbHO-BOCCTAHOBUTENILHBIX  PEaKLIUii;
OKHCITUTEIIbHO-BOCCTAHOBUTEINBHbIC
MOTEHLMAIIBI; ypaBHeHHe HepHcra; onpenenenue
HAllPaBIICHUST ~ [POTEKaHUS  OKUCIUTENIHHO-
BOCCTAHOBUTEIILHBIX ~ PEAKIUM €  MOMOIIBIO
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
MOTCHIIMAJIOB, poIb OKHUCIIUTEIIbHO-
BOCCTAHOBHUTEIILHBIX PEAKINii B IPUPO/IC.

11

Tema 11. TI'anpBannueckuit JJIEMEHT.
DIIEKTPOXUMUYECKUE CHUCTEMBI. JIEKTPOJIHU3.
(DJIEKTPOJIN3 BOJIHBIX PACTBOPOB M PACILIAaBOB
AIIEKTPOJIUTOB DIIEKTPOXUMUUYECKUE CUCTEMBbI:
onpeaeseHue, YCTPOWCTBO, BUJIBI.
DIIEKTPOIBUKYIIAS CHIIa. dakTopsl,
BIUSIIOIINE HAa M3MEHEHHUE BJIEKTPOIHOIO
MOTCHIUAIIA. YpaBHeHHE Hepncra.
XUMHUJecKkue H KOHIIEHTPAIIMOHHBIE
raJJbBAHUYECKHE DJIEMEHTBI: KAaTOOHBIA U
QHOJHBIN TIporiecchl, pacuet DJIC.

OnexTpoiau3.  DJEKTPOIU3  BOAHBIX
PacTBOPOB W PacCIJIaBOB  DJIEKTPOJIUTOB.
OripeziesieHne, TUIIBI, CYIIHOCTh;, KaTOIHBIN U
AHOTHBIN MIPOIIECCHI. KonnyecTBeHHOE
OMHUCaHUE TIpollecca DJIEKTPOJIM3A: 3aKOHBI
Dapanes. I'anpBaHOTEXHUKA u
raJJbBAHOCTETUS.

[1.4]

10

12

Tema 12. Dnements 1A u IIA Xumus S-, p-, d-
DJIEMEHTOB.

Bonmopon, Boma. OCOOGEHHOCTH — CTPOEHHMS
aToMa BOAOpPOJA, XHMHYECKHE CBOWMCTBA
MOJIEKYIAPHOTO BOJOPOIA.

Onementsl IA u IIA - moarpynmsl
OO0mue XUMUYECKHEe CBOMCTBA DIEMEHTOB.
KaTnonsl IIEITOYHBIX METAJIJIOB KaK|
BaKHEN LA XAMUYECKast dbopma X
CYIIIECTBOBaHUA B TMPHUPOJE, HX CBOICTBA.
Onementst [IIA, IVA u VA noarpynm. OOmiue
XUMHUYECKHE CBOWCTBA DJIEMEHTOB.

Onementsl VIA, VIIA, IB u I1IB noarpymm.

OO01Me XUMHUYECKHE CBOIICTBA.

[1,3,4]

10

Bcero

19

114




4.6.5. IlepeyeHb TeM 3aHATHIH AJIA KOHTAKTHOI padoThl B 3J1eKTPOHHOM cpeje

Ne Ha3Banue Tembl, Yy4edHo- Oo0bem yacoB
paccMaTpuBaeMble BONPOCHI MeTogHYecKoe dhopma o0yueHnus
n/n odecneyeHue Ounasa | 3aouHas
Tema 1. Kimaccudukayst HEOpraHu4ecKux = 2
COeTMHEHU g )
Tema 2. OCHOBHBIC TOHATHS M 3aKOHBI XUMUHU § 2 -
Tema 3. Ctpoenue atoma. [lepuoguyeckuii 3aKoH. = 2 -
Tema 4. Xumudeckas CBsI3b U CTPOCHHE TBEPABIX | & 2
BEULIECTB & ]
Tema 5. XuMmudeckasi KWHETHKA U PAaBHOBECHUE é 2 -
Tema 6. PactBopbl. BblpakeHne KOHILIEHTpaluu ; 4 i
pacTBOPOB. ; >
Tewma 7. PactBopsl 2nekrponutos. Teopus =2 2 i
AIEKTPOIUTUYECKOM TUCCOIUAIIUN = Z ;
Tewma 8. BomoponaHusrii mokaszarens. ['uaponms 2 E o 5
coneil. bydepusie pacTBopsl E = 5 )
Tema 9. KoMIuiekcHble coeTMHEHUS 5 2 -
Tema 10. OkHCIUTENBEHO-BOCCTAHOBUTEIIbHbBIE E 5 i
peakuuu Z
Tema 11. TanbBaHUYECKUI DIIEMEHT. :..En 2
DNEKTPOXUMHUYECKHE CUCTEMBI. DIEKTPOIIU3. = i
DNEeKTPOIN3 BOAHBIX PACTBOPOB U PACILIIaBOB -4
SIIEKTPOIIHTOB »
Tema 12. Xumus S-, p-, d- —37€MeHTOB. = 2 -
Beero | O 26 -
4.6.6. Jlpyrue BUABI CAMOCTOSATEIbHOI pad0ThI CTY1eHTOB
Ne .
i Buna camocrositensHOM paboTh
1. OdopmiieHne pabounx TeTpajiell 1 0TYETOB MO JIAOOPATOPHBIM paboTam

4.7. IlepeyeHnb TeM U BHI0B 3aHATHI, IPOBOAUMBIX B HHTEPAKTHBHON (popme
He npenycmotpensl

S. DoH/1 OLICHOYHBIX CPEACTB ISl POBeACHHUS MPOMEKYTOYHOM aTTeCTAlluN

[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJCTB TEKYIIEH U MPOMEXYTOYHOU aTTecTaluu
00yy4aroImuxcs ¢ MepeyHeM KOMITETeHIIUH, ONMCaHUeM IoKa3aTeNel U KPUTEpUeB OLICHUBAHUS
KOMITETEHIINM, IIKaJI OLIEHUBAHMS, TUTIOBBIE KOHTPOJIBHBIC 33JaHUS U METOJUYECKNE MATEPUaIbI
IIPE/ICTABIICHBI B IIPUJIOKEHUH K HACTOALLEH ITpOorpamMmme.

6. YyeOHo-MeTOoANYECKOE o0ecmeueHne JUCHUIIIUHBI

6.1. Pexomennyemasi iuTepatrypa




6.1.1. OcHoBHas1 IMTEpPaTYypa

Ne Kon-Bo 3k3. B
ABTOp, Ha3BaHWE, MECTO M3IAHUS, U3I-BO, TOJ U3IaHUS, KOJTUIECCTBO CTPAHHUI]
n/n 6ubanorexe.
AxmeroB, H.C. O6mas u neopranmueckas xumust/ H.C. Axmeros.-
1. | CIIG: Jlanb, 2023.- 744 c. — ISBN 978-5-507-45394-8.-URL.: https//e. -
lanbook.com/book/267359
Xomuenko, I'. II. Heopranwmueckas Xumus : Y4YEOHHK IS
cenbcKoxo3siicTBeHHbIX By30B / I'. I1. Xomuenko, U. K. [lutoBuy. — 3-
o |em3 — Cankr-Ilerepoypr : KBampo, 2021. — 464 ¢c. — ISBN 978-5- i
" | 91258-082-6. — Tekct : SNEKTPOHHBIA // DIEKTPOHHBIA pecypc
nudposoit oopazoBatenpHOM cpenbl CIIO PROFoGpa3zoBanue : [caiT].
— URL.: https://profspo.ru/books/103109
3 [TunaBoB II.I'. Kpatkuii kypc oOmieii 1 OMOHEOPraHUYECKOW XUMHMH. 290
" | JIyranck: JIHAY, 2004. -235 c.
4 IInnaBoB oIr. OO6mas Hu HEOpraHUYeCcKast XUMHUSL. 255
" | JIyranck:JIHAY,2006.-652 c.
5 [Munasop UI.I'. 3amaun wu ympaxHeHuss 10 OOIIeH XUMUU.- 252
" | JIyranck.:JIHAY,2008.-280c
6.1.2. lonojiHUTe/ILHAS JINTEPATYypa
l:]I\j-(l_)'I ABTOp, Ha3BaHUC, MECTO U3aHuA, U30-BO, I'OJ U3JaHUA, KOTMYECTBO CTPAHHUI]

Kuszes, JI. A. Heoprannueckas xumus ans arpapueB B 2 4. Hacts 1. Teoperuueckue
OCHOBHI : yueOHuk ams By30B / JI. A. Kuszes, C. H. Cmapbirun. — 5-e uzj., nepepad. u
6. | mon. — Mocksa : M3marensctBo FOpaiit, 2023. — 253 ¢. — (Bricmee oOpa3oBaHue). —
ISBN 978-5-534-11763— Tekct : snekrtpoHHbld // OOpa3oBarenbHas MmiaaTgopma
FOpaiit : anexkTpoHHO-0MOaKOTeUHas cuctema. — URL: https://urait.ru/bcode/512568

7. | I'mmaka H.I1. 3apaun u ynpakaeHus no oOmen xumun. M.: 1988. -278 c..

Cracp, H. ®. Pemienne 3amau o o6mieit xumuu / H. @. Crace, A. B. Kopurynos. — 4-¢
u3f., crep. — Canxrt-IletepOypr : Jlanp, 2023. — 168 c¢. — ISBN 978-5-507-45529-4.
8. | — Tekcr : snexTponHslid // Jlab : 3nexTpoHHO-OMOMMoOTeuHass cucrema. — URL:
https://e.lanbook.com/book/271322 (nata obpamienus: 15.12.2023). — Pexxum gocrtyma:
JUIs1 aBTOPH3. MOJIb30BaTEIIEH.

Kusses [I.A., Cmapeirun C.H. Heopranmdeckas xumus. M.: Beicas. mkomna, 1990. —
430 c.-

6.1.3. MeToguyeckne yKazanus JUist 00y4alOIHUXCS M0 OCBOEHHUIO TUCIUILJINHBI

o/n ABTOp, Ha3BaHUC, MCCTO U3AaHUsA, U31-BO, 'O U3JaHUS, KOJIUICCTBO CTPAHUI]

[Munasos, II. I'. Meroguyeckue ykazaHws K J1aOOpaTOPHBIM 3aHATHSM 1O OOIIEH M
10. | Heoprannyeckoit xumuu: HayuHoe nocodue / III. I'. ITunaBos, A. K. IluBoBap, M. II.
babypuenkona, H. B. baykosa, XK O. /lyOunkas. — Jlyranck: JIHAY, 2019. — 78 c.
[MunasoB, II. I'., 3amaynwk mo oOmIeW XUMHUU C METOIUKOW peIIeHHs 3anad u
11. | waauBuayansabiMu 3ananusvu / L. T'. [TunaBos, M. I1. baGypuenkoBa. — Jlyrauck:
JIHAY, 2012. -30c.

6.2. Ilepeuenb pecypcoB MH(POPMAIHOHHO-TEIEKOMMYHUKANMOHHOW ceTH «HTEepHeT»
(nanee — cerb «MAHTEpPHET»), HEOOXOAMMBIX /IJISl OCBOEHUS JUCIHIIIMHBI


https://profspo.ru/books/103109
https://urait.ru/bcode/512568

No /it HaszBanue nntrepHeT-pecypca, aapec u pekuM J0CTyna

1. [Pnexrponnas odpazoBarenbHas cpena JITAY]. Pesxxum gocryma:https://
5 basza maHHBIX «Arporpom 3apyoeskom» http:/polpred.com http://www.derev-
" jgrad.ru/pochvovedenie/pochvovedenie.html (gara obparenus: 29.08.2022).
3 [Di1ekTpoHHO-0MOIoTeYHas cucteMa «Alicoyk» (iBooks) - http://ibooks.ru (zara
" loOpamenus: 27.08.2022).
4 [DI1eKTPOHHO-OMOIMOTEYHAsl cCHCTeMa u3aTesbeTBa «Jlanby - http://www.e.lanbook.com
" ((mara o6pamenus: 05.09.2022).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (marta
oOparenus: 05.09.2022).
6 BapyOexHas 6a3a TaHHBIX pedeprpyeMbIX HAYUHBIX KypHaJIOB Agris -

http://agris.fao.org (nara o6pamienus: 08.09.2022).

6.3. CpeacrBa o0ecnevyeHsi 0CBOCHUS U CHUAININHbBI

6.3.1. KomnbroTepHbie 00y4armme 1 KOHTPOJIMPYIOLIHE IPOrpaMMbl

@yHKIUSA IPOTPaMMHOI0 oOecredeHus

Neo | Bun yuebnoro | HammenoBanue mporpaMMHOTO
n/n 3aHATUSA o0ecrneyeHus MOJEINPY
KOHTPOJIb oOyyaromas
Io1as
1 Jlexuun [IporpamMma 11 TeCTOBOM - + +
OLICHKH 3HAaHUM CTYJECHTOB
2 | Ilpaktuueckue [[Iporpamma Juis TeCTOBOU + + +

OLICHKH 3HAHMI CTYIASHTOB

6.3.2. Ayauo- u BHe0nocooms
He npenycmorpensl

6.3.3. KomnbloTepHble nmpe3eHTalMu y4eOHbIX KypcoB. He npeaycMoTpeHbl
He npenycMoTpeHsl



http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

7.0nucanne MaTepuaJbHO-TEXHHUYECKOH 0a3bl,

06p330BaTeJ'[bHOFO npouecca mo TMCUIIJINHE

HEOOXO0AMMOM JJIsl  OCYIeCTBJICHUSA

Haumenosanue o60opyaoBan-

Ne | HBIX y4eOHBIX KAOMHETOB, [TepeueHs OCHOBHOTO 00OPYIOBaHMS, TPHOOPOB U
1/m | oOBEKTOB JJIsl MPOBEACHUS MaTepuasoB
3aHATHI
1 [-412 — yuebOnas ayguropusa|/Cton — 24 mr., ctyn — 44 mr., mkadp — 9 mr., TymO0uka — 5

IS IMPOBCACHUA
JICKIIMOHHBIX, J'Ia60paTOpHBIX

1 IPAaKTUYECKUX  3aHATUH,
IPYIIIOBBIX u
VHIUBUYAJIBHBIX

KOHCYJIbTALUH, TEKYILETro
KOHTPOJIS, IPOMEKYTOYHOMN
aTTeCTaluu u

CaMOCTOATENbHON pabOThI

IIIT.,

JocKa — 2 mT., mapra

1 mwr.,, naGopaTopHoOe

obopynoBanue, JjabopaTtopHas Tmocyna (KOJIObI, MHIETKH,
OIOpeTKH, BOJSHBIC XOJOJWIBHUKA W Tp.), XUMHYECKHE
PCaKTHBBI, JIEMOHCTPAIMOHHBIC MaTepUallbl (CTEHABI M TIp.),
y4eOHO-METOJMUECKUE MAaTEPUAITBI.




8. MexxaucuuninuHapHbie CBSI3H

IIpoTokou
corjacoBaHus pabouell mporpaMmsl ¢ APYTUMU AUCHUILTHHAMU
[Tpenyioxenust 06 M3MEHEHUSIX
HaunMeHnoBanue AMCHUIUIMHBL, C . .
. Kadenpa, ¢ kotopoii B paboueil mporpamme.
KOTOPOU MPOBOJAUIIOCH
MIPOBOJIUIIOCH COTJIACOBAaHUE 3akimroueHue 00 uTorax
corjacoBaHue
COTJIaCOBaHUS
AHanuTtudeckast XuMus U GU3NKO- - COTIIACOBAHO
XUMUYECKHE METOJIbI aHAIH3a
Opragnueckas u UMUK COTIACOBAHO
Onoopranuyeckas XuMus
duznueckas ¥ KOJUIOUTHAS XUMHSI XUMUS COTIJIaCOBaHO
[TummeBast XuMust XUMUS COTJIACOBaHO




Jluct u3mMeHeHuit pabovel IporpaMMel

IIpunoxenne 1

Howmep
W3MEHEHUS

Howmep
IPOTOKOJIA
3acelaHus

kadenphl U gaTa

Crtpanutisl ¢
W3MEHEHUSAMHU

[IepeyeHnb OTKOppEK-
TUPOBAHHBIX IYHKTOB

[Tonmuce 3aBe-
JTYFOIIIETO
Kadeapoit




IIpunoxenne 2

JIuct nepuoauecKux MpoBEpOK pabodelt IporpaMMel

JI0JDKHOCTHOE JIMIIO,
MIPOBOIUBIIICE
nposepky ®©.1.0.,

Hata

[ToTpeOHOCTH B KOPPEKTUPOBKE

[lepeyeHb MyHKTOB, CTP.,
paszuenoB, TPEOYIOIHUX
W3MEHEHU I




Ipuioxkenue 3

MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE VUPEX/IEHUE BBICILIETO OBPA3OBAHNSI
«IYTAHCKUM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MNMEHMU K.E. BOPOIILINJIOBA»

®OH/] OLIEHOYHBIX CPEJICTB YUEBHOM U CIHUILIAHBI
«Heopranuyeckass XuMus»

HampaBnenue mnonaroroBku/crnenuanbHOCTh:  19.03.03. «[IpoayKThl MUTaHKUS YKUBOTHOTO

OPOUCXOXKIACHUA)
(HaMMeHOBaHNe HAIPaBJIEHUS OATOTOBKH, CIELUaIbHOCTH)

Hampasiiennocts (ipoduis/crenuanu3anys): TeXHOIOTHsI MsIca U MSCHBIX IIPOJTYKTOB
(HanMeHoBaHue MpoduIIs, CrenuaIn3aIym)

YpoBeHb mpodecCHOHAIIBHOTO 00pa30oBaHus: OakajaBpuaT
(baxanaBpuaT, MarucTpaTypa, CrelHaiIuTeT, aCUPaHTypa)

I'ox Havama moarorosku: 2023

Jlyranck, 2023



1. MIEPEYEHb KOMIIETEHIIUM, COOTHECEHHBIX C HHIUNKATOPAMHA JOCTHXKEHUS KOMIETEHIIUM, C
YKA3AHHUEM DTAIIOB UX ®OPMHUPOBAHUSA B ITIPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM ITIPOI'PAMMBI

Kon DopMyIHpPOBKA HNuaukatopsl Oram [Inanupyemsble pe3yapTaThl HawmmenoBanune moyneit u (vm) HaumenoBanue
KOHTpPO- KOHTPOJINPYEMOM JOCTUKEHUSA (ypoBeHb) o0y4eHus pa3aesoB AUCIUILINHEI OIICHOYHOT'O CPECTBA
JIpyeMOu KOMIIETEHLINU KOMIIETEHLINU OCBOEHHUS Texymuit | IIpomexxyrou
KOMIIE- KOMIIETCHLINH KOHTPOJTb Has
TEHLIUU aTTecTanus
OIlK-2 CriocobeH OIIK.2.1. 3muaer | [lepBsiiistan | 3HATH: ocHoBHbIe | Tema 1. Kitaccudukarus TecTbl OKk3aMeH
MIPUMEHATh u rpaMOTHO | (IOPOTOBBIH XUMHUYECKHE 3aKOHBI, UX | HEOPTAHUYECKUX COCIMHEHUM 3aKpPBITOTO
OCHOBHBIE OIEpUPYET YPOBEHB) TEOpETHYEeCKHe OCHOBBI | 16Ma 2. OCHOBHBIC OHATHSA U 3aKOHBI | THTIA
3aKOHBI U | OCHOBHBIMU W obnacTH mpuMeHeHus | XMMHM
METO/IbI 5 3aKOHAMU u B npobeccHonanbHoi Tewma 3. CTpOCHVI/IC aToma.
HCCIeIOBAHUMN METOoAaMU . [Iepunonnueckuii 3aK0H.
. JEATEIILHOCTH;
€CTECTBEHHBIX HCCIeIOBAHUMN Tema 4. Xumuueckast CBsi3b U
HayK JUISL | €CTeCTBEHHBIX CTpOEHHE TBEP/IbIX BEIIECTB
peumeHust  3amaqy HayK g Tema 5. Xumnueckas KUHETUKA U
npoeccuoHab peuieHust  3axay paBHOBeCHE
HOH npogeccuoHanbH Tema 6. PactBopsl. BripaxkeHue
JeSITeTbHOCTH Oif IeSITEeTFHOCTH KOHIIEHTPAIH PacTBOPOB.
Tema 7. PacTBOpHBI 311€KTPOIUTOB.
Teopust 37IEKTPOTUTUUECKOM
JIUCCOLIMAITUT
Tema 8. Bogopoanslii mokazaress.
I'anponus coneit. bydepHbie pacTBOpHI
Tema 9. KoMIuiekcHbIE COETMHEHUS
Tewma 10. OxucnurenspHO-
BOCCTaHOBUTEIBHBIC PEAKIINN
Tema 11. 'ampBaHUYECKHIA DIEMEHT.
DNEKTPOXUMHUYECKUE CHCTEMBI.
DNeKTpOoNn3. DIEKTPOIU3 BOJHBIX
PacTBOPOB U PACILUIABOB AJIEKTPOIUTOB
Tema 12. Xumus s, p, d —37€MEHTOB.
Bropoii stan YMeTh: npuMensTh | Tema 1. Knaccudukarus 3ananus DK3aMeH
(IpOABHHYTHl | OCHOBHBIE 3aKOHLI X | HEOPTaHMYECKHUX COCTMHEHHH OTKPBITOTO
1 ypOBEHB) METOIBL, npucyime | 1eMa 2. OCHOBHbIC TIOHATHS U 3aKOHBI | THII




Kon
KOHTpO-

DopMyJIHPOBKA
KOHTPOJIUPYEMOU

WNupukatopsl
JOCTHXKCHHSA

Oran [Tnanupyemsbie pe3yabTaThl HaumenoBanue Moyneit u (vim) HaumenoBanue
(ypoBeHb) o0OyueHus pasenoB TUCIUTIINHEI OIICHOYHOTO CPEJICTBA
HEOPraHUYECKOMU XUMUU (Botpochl
XUMHUH JUId PELICHUSA Tema 3. CTpOGHI/Ie aTomMa. JJIA
3anau [epuoauueckuii 3aKoH. ompoca)
TpoheCcCHOHATBHOI Tewma 4. XuMudeckast CBSI3b H
JIeATETHHOCTH, CTpOEHHE TBEPIBIX BEIIECTB
Tema 5. Xumuueckasi KHHETHKA U
OLIEHUBATh pPE3YJIbTAThI
paBHOBecHe
TCOPETHHCCKOTO 1| Tema 6. PactBopsl. Bripaxkenue
IKCHCPUMCHTAILHOT'O KOHIICHTPAI[UH PacTBOPOB.
uccjienoBanus Tema 7. PacTBOpPBI DJICKTPOIIUTOB.
HCOPraHMICCKUX Teopust 31EKTPOTUTUUECKOM
BEIIECTB; JTIUCCOLIUAITUT
Tewma 8. Bogopoaubiii mokasaTens.
I'anponus coneit. bydepHbie pacTBOpHI
Tema 9. KoMiuiekcHble cOeIMHEHUS
Tema 10. OxucauTeNBHO-
BOCCTaHOBUTEIFHBIC PEAKIINN
Tema 11. 'aibBaHUYECKUH DJIEMEHT.
DIEKTPOXUMHUYECKIE CHCTEMEI.
DneKTponIn3. DIEKTPOIU3 BOJHBIX
PacTBOPOB U PACILUIABOB AIIEKTPOIUTOB
Tema 12. Xumus s, p, d —3JIeMEHTOB.
Tperuii aTan Baagern: onbiToM | Tema 1. Kitaccudukarus [IpakTuuec | Dx3ameH
(BBICOKUIT pabOTHI C PEaKTHBAMH U | HCOPTaHHYECKUX COCAMHCHUH KHe
YPOBEHB) 11a60PaTOPHBIM Tema 2. OCHOBHBIE TIOHSTHUS ¥ 3aKOHBI | 3a/IaHUS
000pyIOBaHUEM, XUMHH
HEOBXOIUMBIMH IS Tema 3. CTpoeHvI/Ie aTroma.
IPOBENCHHA  HAYIHEIX [epuoamueckuii 3aKoH.
. Tema 4. XumMnueckast CBA3b U
HCCICAOBAHNH. CTPOCHUEC TBEPAbIX BEIICCTB
Tema 5. Xumudeckas KHHETHKA U
paBHOBecHE
Tewma 6. PactBopsl. BripaxkeHue
KOHIIEHTPAI[MH PaCcTBOPOB.




Kon dopmyIHpoBKa NnaukaTopsl Otan [Inanupyemsie pe3yabTaThl HaumenoBanue monyneii u (nim) Hanmenosanue
KOHTPO- KOHTPOJINPYEMOU JOCTHXKCHHSA (ypoBeHb) o0y4eHus pa3fesioB JUCIUILIAHEL OIICHOYHOTO CPEACTBA
Tema 7. PacTBOpBI 311E€KTPOJIUTOB.
Teopus 31eKTPOIUTUIECKON
JIUCCOLIMAIIUI
Tema 8. BomopomHblii ToKa3aTes.
I'anponms coneit. bydepHbie pacTBOpHI
Tema 9. KoMmiekcHble cOeTUHEHUS
Tewma 10. OxucnurensHo-
BOCCTAaHOBUTEIIEHBIE PEAKIINN
Tema 11. 'anpBaHUUECKUH 2JIEMEHT.
DIEKTPOXUMHUUECKUE CHCTEMEI.
DIEKTPONH3. DNEKTPOIU3 BOAHBIX
PacTBOPOB U PACILIABOB AJIEKTPOIUTOB
Tewma 12. Xumus s, p, d —dJIeMeHTOB.
OIIK.2.2. [lepssrit aTant | 3naTh: 3akoHBl U MeTonsl | Tema 1. Kimaccudukarus TecTbl DK3amMeH
Ocy1ecTBiseT (TIOpOTOBBIi HcCcIeIOBaHUMI HEOPraHWYECKUX COCTUHEHUI 3aKpBITOrO
BBIOOD 3aKOHOB U | YPOBEHB) €CTeCTBeHHbIX HayK s | Tema 2. OCHOBHBIE MOHATHS U 3aKOHBI | THUIA
METOJIOB peieHus KOHKPETHOM | XUMHH
HCCIeIOBaHUMN 3agaun npodeccuonansHoi | Tema 3. CtpoeHue aroma.
€CTECTBEHHBIX JEATEIIbHOCTH. ITepunonnuecknii 3aK0H.
HayK g Tema 4. Xumudeckas CBSI3b U
peleHus CTPOEHHE TBEPBIX BEIIECTB
KOHKPETHOH Tema 5. XuMuueckast KHHETUKA U
3aJ1a4un paBHOBecHe
npoecCuoHaIbH Tema 6. PactBopsl. BeipaxkeHue

OH IeSITENbHOCTH

KOHIIEHTPAaIlUU PacTBOPOB.
Tema 7. PacTBOpBI 311€KTPOIUTOB.
Teopust 31EKTPOTUTUIECKON
JHCCOLHMAIIH

Tewma 8. BogopoiHbIii OKa3aTems.
I'uaponus coneit. BydepHbie pacTBOpsI
Tema 9. KoMILIeKCHEBIC COCIMHEHMS
Tema 10. OxkucnuTensHO-
BOCCTAaHOBUTEIIBHBIE PEAKITIH

Tema 11. I'aibBaHUYECKUIM DJIEMEHT.




Kon
KOHTPO-

DopMyJIHPOBKA
KOHTPOJINPYEMOU

WNupukatopsl
JOCTHXKCHHS

Otan
(ypoBeHb)

IInanupyemsle pe3ynbTaThl
o0OyueHus

HaumenoBanue monyneii u (nim)
pa3lesioB AUCIUILTHEI

HanmenoBanue
OIIEHOYHOTO CpeJCTBa

DIEKTPOXUMHUYCCKUE CUCTEMBI.
DneKTpoNIn3. DIACKTPOIIA3 BOAHBIX
PacTBOPOB U PACILIABOB AJICKTPOJIUTOB
Tema 12. Xumus s, p, d —37eMEHTOB.

Bropoii sTan
(TpOIBHHYTHI
i1 ypOBEHb)

YMeTh: OICHHBATH
BO3MOXHOCTH U myTH
CaMOIIPOU3BOIBHOTO
HpOTCKaHI/IH XUMHUYCCKUX
MIPOIIECCOB, B OCHOBE
KOTOPBIX JISXKAT PA3IINIHBIE
XUMUYECKUEC PEAKIUH;
JIeTIaTh BHIBOJBL.

Tema 1. Kitaccuduxarus
HEOPraHWYECKUX COECTMHEHUN

Tema 2. OCHOBHBIE TIOHATHUS U 3aKOHBI
XUMHH

Tema 3. Ctpoenue atoma.
Ilepunonnuecknii 3aK0H.

Tema 4. Xumuueckast CBsI3b U
CTpOEHHE TBEPBIX BEIIECTB

Tema 5. Xumuueckasi KHHETHKA U
paBHOBecHE

Tema 6. PactBopsl. BeipaxkeHue
KOHIICHTPAIIUU PacTBOPOB.

Tema 7. PacTBOpBI 311€KTPOIUTOB.
Teopust 37IEKTPOTUTUUECKOM
JIUCCOLIMAITUT

Tewma 8. BogopoiHbiii moka3aTens.
I'anponus coneit. bydepHbie pacTBOpHI
Tema 9. KoMiiekcHbIE COETUHEHUSI
Tewma 10. OxucnurensHo-
BOCCTaHOBUTEIFHBIC PEAKIINN

Tema 11. 'anpBaHUYECKUIA FIIEMEHT.
DIIEKTPOXUMHUYECKUE CHCTEMBL.
DneKTponau3. DIEKTPOIH3 BOTHBIX
PacTBOPOB U PACILIABOB AJNEKTPOIUTOB
Tema 12. Xumus s, p, d —3JIeMEHTOB.

3ananus
OTKPBITOTO
TUIla
(BotIpochl
JUTS
ompoca)

DK3aMeH

Tperuii stan
(BBICOKUH
YPOBEHB)

Baanerb: HaBbIKamMu
BBITIOJTHEHHUSI OCHOBHBIX
XUMHYECKUX
71a00paTOPHBIX OTIEPALIHIA,
HGO6XO)II/IMBIX B ITPAKTHKE

Tema 1. Kmaccudukanus
HEOPraHWYECKUX COCTUHEHUIN

Tema 2. OcHOBHBIC TOHATHS U 3aKOHBI
XUMHUHU

Tema 3. Ctpoenue aToma.

IIpaxTrnuec
KHe
3a/1aHUS

DK3aMeH




Kon
KOHTPO-

DopMyJIHPOBKA
KOHTPOJINPYEMOU

WNupukatopsl
JOCTHXKCHHS

Otan
(ypoBeHb)

IInanupyemsle pe3ynbTaThl
o0OyueHus

HaumenoBanue monyneii u (nim)
pa3lesioB AUCIUILTHEI

HanmenoBanue
OIIEHOYHOTO CpeJCTBa

aHanu3a 0ObEKTOB
CEIILCKOTO X035HCTBA C
MIPUMEHEHUEM
WHCTPYMEHTAITBHBIX
METOJIOB

ITepuoarueckuit 3aKoH.

Tema 4. Xumuueckast CBsI3b U
CTPOCHUE TBEPABIX BEIIECCTB

Tema 5. XuMHueckast KHHETUKA U
paBHOBeCHE

Tema 6. PactBopsl. BripaxkeHue
KOHILIEHTpalUu pacTBOPOB.

Tema 7. PacTBOpHBI 311€KTPOIUTOB.
Teopust 31EKTPOIUTUIECKON
JIACCOITHAITIHI

Tema 8. Bogopoanslii noka3aress.
Tunponus coneit. bydepHbie pacTBOpHI
Tema 9. KoMmiekcHble cOeTUHEHUS
Tema 10. OxucautenbHO-
BOCCTAHOBUTEINIbHBIE PEAKIIUI

Tema 11. 'anpBaHUYECKUI DIEMEHT.
DIEKTPOXUMHUUECKHE CUCTEMBI.
OneKTponu3. DIEKTPOIU3 BOJHBIX
PacTBOPOB U PACILIABOB AJIEKTPOIUTOB
Tewma 12. Xumus s, p, d —3JIeMeHTOB.

OIIK.2.3.
HdeMoHCTpUpyeT
yMEHHe
MPUMEHSTh
KOHKpETHBIE
3aKOHBI "
METO/TBI
€CTECTBEHHBIX
HayK JUTS
KOMIUTIEKCHOTO
peleHus
[IPOU3BOJICTBEHH
BIX 33724

[lepBbIii aTan
(TIOpOTOBHIi
YpOBEHB)

3HaTh: 3aKOHBI u
METOALI  MCCIEI0BAHMI
C€CTCCTBCHHBIX Hay'I( nu
BO3MOKHOCTD X
HUCIIOJIB30BaHUSA JJIA
pelieHus
HpOHSBO}ICTBeHHBIX
3a7a4.

Tewma 1. Kitaccudukarus
HEOPraHWYECKUX COCIMHEHUN
Tewma 2. OCHOBHBIE TIOHSATHUS U 3aKOHBI
XUMHH

Tewma 3. Ctpoenue aToMma.
Ilepunonnuecknii 3aK0H.

Tewma 4. Xumudeckast CBSI3b H
CTPOEHHE TBEP/BIX BEIIECTB
Tema 5. XuMHueckast KHHETUKA U
paBHOBecHe

Tema 6. PactBopsl. BeipaxkeHue
KOHIIEHTPAIH pacTBOPOB.

Tema 7. PacTBOpBI 311€KTPOIUTOB.
Teopust 3EKTPOJUTUIECKON

TecThl OK3aMeH
3aKpPBITOTO

THIIA




Kon dopmyIHpoBKa NnaukaTopsl Otan [Inanupyemsie pe3yabTaThl HaumenoBanue monyneii u (nim) Hanmenosanue
KOHTPO- KOHTPOJIMPYEMOM JOCTHXKESHHUS (ypoBeHb) o0y4eHus pa3AesoB AUCLUIIIMHEL OLIEHOYHOI'O CPEJICTBA
JUCCOLMAIINN
Tema 8. BogopoHsblii mokasaTens.
I'maponus coneit. BydepHsie pacTBOpBI
Tema 9. KoMiuiekcHble coeTUHEHUS
Tema 10. OxucnutensHo-
BOCCTaHOBUTENbHBIE PEAKIINU
Tema 11. 'anpBaHUUYECKUH 2JIEMEHT.
DNEeKTPOXUMUYECKUE CHCTEMBI.
DNeKTponau3. DIEKTPOIU3 BOJHBIX
PacTBOPOB U PACILIABOB AJIEKTPOIUTOB
Tewma 12. Xumus s, p, d —11eMeHTOB.
Bropoii sTan | YMmeThb: BeIOMpaTh | Tema 1. Knaccupukanus 3aganus DK3amMeH
(HpOI[BI/IHyTI)I caMble 6LICTpBIe, TOYHBIE | HCOPraHUYCCKUX COCI[I/IHCHI/Iﬁ OTKPBITOT'O
1 ypoBEHb) U Heobxomumble jursg | 1eMa 2. OCHOBHBIC IIOHSTHUS U 3aKOHBI | THITA
peenns XUMHH (BotIpoCHI
NPOH3BOJICTREHHBIX Tema 3. CTpOCHvI/Ie aTtoma. ISt
. | llepnonndeckuii 3aK0H. ompoca)
3a1a4 METOJbI aHalIn3a;
Tema 4. Xumuueckast CBsi3b U
TIpaBHIILHO CTpOEHHE TBEP/IX BEIIECTB
paccunThIBATH 1| Tema 5. Xumudeckas KHHETHKA U
OOBSCHATH TOTYYECHHBIE paBHOBECHE
pe3yabTaTHI, ACHaTh | Tema 6. PactBopsbl. BripaxkeHue
BBIBOJIBI. KOHIIEHTPAI[MH PacTBOPOB.

Tema 7. PacTBOpHBI 371€KTPOIUTOB.
Teopus 37EKTPOIUTUIECKON
JIUCCOLINAITUT

Tewma 8. BogopoiHbiii TOKa3aTems.
I'maponus coneit. BydepHsie pacTBOpHI
Tewma 9. KoMriekcHble coeTMHEHUS
Tema 10. OxucnurenspHO-
BOCCTAaHOBUTEIBHBIC PEAKIINN

Tema 11. 'anpBaHUUYECKUH 2JIEMEHT.
DNEKTPOXUMHUYECKUE CHCTEMBI.
DneKTponu3. DIEKTPOIH3 BOTHBIX




Kon
KOHTPO-

DopMyJIHPOBKA
KOHTPOJINPYEMOU

WNupukatopsl
JOCTHXKCHHS

Otan
(ypoBeHb)

IInanupyemsle pe3ynbTaThl
o0OyueHus

HaumenoBanue monyneii u (nim)
pa3lesioB AUCIUILTHEI

HanmenoBanue
OIIEHOYHOTO CpeJCTBa

pPacTBOPOB U PACIIABOB AJICKTPOIUTOB
Tewma 12. Xumus s, p, d —3I1eMeHTOB.

Tperuii sTan
(BBICOKMIA
YPOBEHB)

Bnapernb: HaBbIKaMU
BBIIOJIHEHHSI OCHOBHBIX
XUMUYECKHUX ONEepauii,
HEOOXOIMMBIX ISt
KOMIUIEKCHOTO peIIeHUs
MIPOM3BOJCTBEHHBIX 3a7a4

Tema 1. Knaccudukanus
HEOPTaHWYECKUX COCTUHEHUI

Tema 2. OCHOBHBIE MMOHSTHUS U 3aKOHBI
XUMHH

Tema 3. Ctpoenue atoma.
[Iepunonnueckuii 3aK0H.

Tema 4. Xumudeckast CBS3b U
CTPOCHUE TBEPABIX BEIICCTB

Tema 5. Xumudeckass KHHETHKA U
paBHOBecHe

Tema 6. PactBopsl. BripaxkeHue
KOHIIEHTPAIH PacTBOPOB.

Tema 7. PacTBOpHBI 311€KTPOIUTOB.
Teopust 31EKTPOIUTUIECKON
JIUCCOIHAIIAN

Tema 8. Bogopoanslii noka3aresb.
I'anponus coneit. bydepHbie pacTBOpHI
Tema 9. KoMIuiekcHbIE COETUHEHUS
Tema 10. OkucnutenpHO-
BOCCTaHOBUTEIFHBIC PEAKIINN

Tema 11. I'ambBaHUYECKUI DJIEMEHT.
DIIEKTPOXUMHUYCCKIE CHCTEMEI.
DIEeKTPONU3. DNEKTPOIU3 BOAHBIX
PacTBOPOB U PACIIABOB AJICKTPOIUTOB
Tema 12. Xumus s, p, d —3JIeMEHTOB.

[IpakTnuec | Dk3ameH
Kne
3a1aHus




OIIMCAHUE MTOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIMH, OIIMCAHUE IIKAJI ONEHNBAHUA

Ne | HaumenoBanue Kpatxkas IIpencraBnenne | Kpurepuu oneHUBaHUS IIkana oueHUBaHUA
n/m OILIEHOYHOTO XapaKTEePUCTHKA OLICHOYHOTO
cpeacTBa OLICHOYHOTO CpencTBa B
cpencTaa honme
1. Tect Cucrema TecTtoBble B Tecte Boimonueno 90- | Onenka «Omauunoy (5)
CTaHJAapTU3UPOBAHHBIX| 3aJaHMs 100% 3ananuit
3aJJaHUM,
O3BOJISIONIAs B tecre BbmosnHeHo | Onenka «Xopouioy (4)
M3MEPHTB YPOBEHH Oonee 75-89% 3amannit
3HAHMIA. B Tecte BemonueHo 60- | Onenka
74% 3ananuit «Yoosnemsopume-noHo»
@)
B Ttecre BBImMONHEHO | Onenka
MeHee 60% 3aganuii «Heyooenemeopu-
menvho» (2)
Bbonpmas gacth | OneHka «Heyooesnem-
ompeieneHUi HC | gopumenvro» (2)
MPE/ICTABIICHA, mbo
IpEe/ICTaBICHA c
rpyOBIMH OIIIHOKAMH.
2. Omnpoc dopma pabotsl, | Bompocs! k [TponemoncTpupoBanbl | Ouenka «Omauuno» (5)
KOTOpast ~ MO3BOJISIET | OIIPOCY IpeArnoaraeMble
OLICHUTh  KPYT030p, OTBETHI; MPaBUIHHO
YMEHHE  JIOTHYECKHU UCTIONB30BaH AJITOPUTM
MOCTPOUTH OTBET, 000CHOBaHMI BO BpeMs
YMEHHE pacCyKAcHUM; €CThb
MPOAEMOHCTPUPOBATH JIOTHKA PacCyKICHHUH.
MOHOJIOTHYECKYIO IIpomemoncTpupoBansl | Onenka «Xopouio» (4)
peub u WHBIE IperonaragMele
KOMMYHHUKaTHBHbIC OTBETHI; €CTh JIOTHKA
HaBBIKH. YcTHbli paccyXIeHuH, HO
orpoc oOmamaer HETOYHO  HCIIOJIb30BaH
OoNBITIMH anropuT™M 000CHOBaHHU
BO3MO>KHOCTSAMH BO BpeMs pacCyXJICHUH
BOCTIUTATEIHHOTO U HE BCE OTBETHI
BO3JICHCTBUS, MHOJIHEIE.
cosaasas ycClIoBuUsA IIponemonctpupoBansl | Onenka
Ut HeopMatbHOro HpEeAronaraeMpie «Yoosremsopumenvro»
0OIIICHHUS. OTBETEI, HO | (3)
HETPaBWIEHO
HCTIONB30BaH AJITOPUTM
000CHOBaHMH BO BpeMs
paccyXIeHU;
OTCYTCTBYET JIOTHKA
paccyXIeHnH; OTBETHI
HE TOJIHBIE.
OTtBeThI He | Onenka
HpEACTaBICHBIL. «Heydoeremesopu-
menvHo» (2)
3. Mpakruyeckne | HanpasneHo Ha [Ipaktuueckue | IlpogeMoHCTpUpPOBAaHO Onenka «Omauunoy (5)
3a1aHus OBJIaJICHUE METOJIaMH | 3aJaHHs CBOOO/IHOE BIIa/ICHHE
Y METOAUKAMH npodeccroHaIbHO-
n3y4yaeMou MTOHSATUWHBIM

TACIUTIIAHGL. {71

pemeHns

arnmaparoMm, BIIaJICHHE
METONAMH U




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

npejsaraeTcs
peunTh

KOHKPETHOE 3a/[aHne
(curyanuio) 6e3
MPUMEHCHUS
MaTEeMAaTHYCCKUX
pacyeTos.

METOIMKAMU
MCIUIIINHBL.
IToxasaHbl CITOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIIUICHUSI, TBOPYCCKOM
aKTHUBHOCTH. 3aJaHue
BBIIOJIHEHO B ITOJIHOM
o0BeME.

[IpogeMoHCTpHUPOBAHO
BIIaJICHHE
npodeccroHabHO-
TIOHSATUHHBIM
ammmaparom, npu
MIPUMEHCHAN METOIIOB U
METOIUK IHUCHMILIAHBI
HE3HAYHUTEIIbHBIC
HETOYHOCTH, II0Ka3aHbI
CIIOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIUIEHUS], TBOPYECKOM
aKTUBHOCTU.  3aJaHHe
BBIITOJTHEHO B  IIOJHOM
o0BeEME, HO ¢
HEKOTOPBIMHU
HETOYHOCTSIMH.

Ornenka «Xopouwioy (4)

[IpomemMoHCTpHUPOBAaHO
BJIaJIEHIE
npo¢eCcCHOHAIBHO-
MOHSTUHHBIM
anmapatoM Ha HHU3KOM
YPOBHE;  JTOMYCKAIOTCS
OLIMOKH npu
MPUMEHEHUH METOJIOB U
METOAUK JUCLUILUIMHBI.
3amaHne BBIMOJIHEHO HE
[TOJIHOCTBIO.

Ornenka
menvro» (3)

He
MIPOAEMOHCTPUPOBAHO
BJIaJIEHUE
npo¢eCCHOHAIBHO-
MOHSTUHHBIM
anmapaTroM, METOJIaMH H
METOINKAMH
IUCLUIUIAHEL.
HE BBIIOJIHEHO.

3amanne

Orenka
«Heyoosnemsopu-
menvho» (2)

9K3aMeH

KonTposasHoe
MEPOIIPHUITHE,
KOTOPOE NMPOBOJUTCS
10 OKOHYaHUU
U3Yy4EHUs
JUCUUIUIAHBIL.

Bompocs! k
JK3aMEHY

IToxa3ano 3HaHue
TEOPHUH BOTIPOCA,
MHOHSITHUIHHO-
TEPMHUHOJIOTHYECKOTO
ammapara JUCIUILTHHE;
YMEHHE aHATH3HPOBATh
npobiiemy,
COJIePXKATEIBHO H
CTUITUCTUYECKU
FpaMOTHO Hn3JjiaraTtb CyTB
BOMpOCa; TITyOOKO
MMOHMMATh MaTepHa;
BJIaJIEHUE
AHATMTHYECKUM

Ouenka «Omauuno (5)

«Yooenemesopu-




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

CITOCOOOM H3JI0KEHUS
BOIPOCA, HAYYHBIX
Hei; HaBRIKaMH
apryMeHTalu U
aHanu3a (aKToB,
COOBITH, SBIICHUHA,

MPOLIECCOB.
BricTaBnsercs
oOyuaroremycs,
MOJIHO, TOJAPOOHO U
TpaMOTHO
OTBETHBIIEMY Ha
BONIPOCHL ~ Omiera H
BOTIPOCHI
sK3aMeHaTopa.
ITokazano 3HaHue | Onenka «Xopouioy» (4)
OCHOBHBIX
TEOPETUICCKUX
MOJIOKEHUA  BOIpPOCa;
YMCHHC aHATU3UPOBATH
SIBJICHUS, (hakThI,
JIEHCTBUS B paMKax
BOTIpOCa;
CoJIlepKATEIBHO u
CTHITUCTUICCKH
TPaMOTHO U3JIarath CyTh
BOIpoca, HO  HUMEET
MECTO  HEIOCTaTOYHAs
MOJITHOTA OTBETOB  I10
M3JIaraeMoOMY BOIIPOCY.
[IpopemoncTpupoBaHO
BJIaJICHHUE
AHATUTHYCCKIM
crnoco0OM  M3T0XKEHHUS
BOTIpOCA ¥ HAaBBIKAMU
apryMeHTaIuny.
BricraBasercs
oOydJaromemycs,
MTOJTHOCTBIO
OTBETHBIIIEMY Ha
BONIPOCHI  Oujerta u
BOIIPOCHI
JK3aMeHaTopa, HO
JIOTTYCTUBIIIEMY npu
OTBETaX
HE3HAYUTEITbHBIC
OIINOKH,
YKa3BIBAIOIIIHE Ha
HaJTUYHE
HECUCTEMHOCTH u
Mpo0ENIOB B 3HAHMSIX.
[Tokazano 3Hanue | OreHka «Yooeremso-
Teopun BOMIpocCa | pumenvrox» (3)
¢parMeHTapHO
(HETIOTHOTA M3JIOKECHUS
nHPOPMAINH;
OTIepHPOBAHUE

MOHATHSAMH Ha OBITOBOM
YPOBHE); yMEHUE




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

BBIJICITUTh rJIABHOE,
c(hopMyIHpPOBaTH
BBIBOJIBI, MOKa3aTh
CBSI3b B TOCTPOCHUU
OTBETa HE
MPOJAEMOHCTPUPOBAHO.
Bnanenue
AHATUTHYCCKIM
Ccrnoco0OM  U3JI0KCHUS
BOTIpOCA W  BJIAJICHHC
HaBBIKAMHU
apryMeHTaLuH HE
MPOIEMOHCTPUPOBAHO.
OO0yuaromuiics
JIOTTYCTHI
CyIIECTBEHHbBIE
OomMOKH TIPU OTBETax
Ha BOIPOCHI OMJICTOB U

BOIIPOCHI
9K3aMeHaTopa.

Bmanne  noustuiinoro | Onenka

arapara, TCOPHH | «HeydosremeopumenbHo»
BOTIpOCa, He | (9)
MIPOAEMOHCTPUPOBAHO;

YMEHHE aHaJIU3UPOBATh
yueOHBIIl MaTephan He
MPOIEMOHCTPHUPOBAHO;
BJIaJICHHE
AHAIUTUYECKUM
CIIocoOOM  M3JI0KEHUS
BOTIPOCA H  BIIAJICHHE
HaBBbIKAMU
apryMeHTannu HE
MPOJAEMOHCTPUPOBAHO.
OO0yuaromuiics HE
OTBETUJI HA OOMH WIH
JBa BOTpoca Ouiera u
JIOIOJHUTEIbHEIE
BOTIPOCHI
JK3aMeHaTopa.




THUITOBBIE KOHTPOJIBHBIE 3AJAHUSA WJIN UHBIE MATEPHUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

OIIeHO‘lHLIe cpeacrea AJisi MPOBEACHUS TEKYILIECI0 KOHTPOJIsA

TGKYLLIHFI KOHTPOJIb OCYHICCTBJIACTCA IMPCIOoAaBaTCIICM AUCHUILIMHBL ITPU IMPOBCACHHUN
3aHATUH B (bopMe TCCTOBBIX Sa,I[aHI/Iﬁ, YCTHOT'O OIIpOCa U MPAKTUICCKUX SaﬂaHHﬁ.

OIIK-2 Cnoco6eH mNpPUMEHSTh OCHOBHbIE 3aKOHbI H MeTOAbI HCCJIeI0BaAHMIt
€CTeCTBEHHbIX HAYK /Il PelIeHUs 3a1a4 MPo(ecCHOHAILHOM 1eATeJTbHOCTH

OIIK. - 2.1. 3HaeT ¥ rpaMOTHO ONEPHPYeT OCHOBHBIMHM 3aKOHAMH M METOJAAMM
HCCJIeIOBAHNH  eCTeCTBEHHBIX HAyK /I pelleHMs 3aaa4  npodgeccuoHaJbHO
AeATeIbHOCTH

IlepBblii 3Tan (MOPOroBoOii YPOBeHb) — NMOKa3bIBaeT ¢POPMUPOBAHHOCTDH MOKa3aTesl
KOMIIETCHIIMH «3HATb»: OCHOBHbIC XMMH4YECKHE 3aKOHbI, MX TeOpeTH4eCKHe OCHOBBI M
00J1acTH NPpUMEeHeHH sl B IPo¢ecCHOHATBHOM J1esITeJIbHOCTH

TecToBbIE 3aJaHUA 3aKPLBITOI'0 THIIA

1. XuMHYecKH HeJeJHUMble YACTHIbI HA3BIBAKOTCSA (BbIOEpPHTE OJUH BAPHAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aTroM KHcI0poaa

B) SIPO aTOMa IeJIus

') MOJIEKYyJIa aMMHaKa

2. JloHOpHO-aKIeNTOPHAsA CBA3b—ITO YACTHBII cJIy4aii (BbIOepuTe 0OAUH BAPHAHT OTBETA):
a) MOHHOM CBS3H

0) METaJUTMYECKOU CBSI3H

B) BOJOPOAHOI CBA3U

') KOBAJICHTHOMN CBS3U

3.B paany ruapokcunoB Ba(OH),-Mg(OH),-KOH cuia ocHoBanmii (BbIOepuTe OIHMH
BAPHAHT 0TBETA):

a) pacrer

0) yMeHbIIaeTCs

B) CHauaja ocjiabeBaeT, 3aTeM pacTeT

T') HE U3MEHSETCS

4. KoauyecTBo (M0JIb) KATHOHOB H AHHOHOB, 00Pa3yIOIINXCS NPH MOJHOMH ANUCCOUALTMHI
1 MOJIb HUTpPaATA AJTIOMUHHUS, COOTBETCTBEHHO PABHbI (BbIOEPHTE OJJMH BAPDUAHT OTBETA):
a)3ul

6)1lu3

B)2u3

r)3u?2

S. Yxaxure opmyJia coelMHEHU B KOTOPOM a30T MOKET ObITh TOJBKO OKHCINTEIEeM
(BbI0OEpHTE OIUH BAPUAHT OTBETA):

a) NOy;

0) NHs;



B) HNOg3;

r) HNO,.
Kiaroun:
1. B
2. r
3. B
4, 0
5. B

6. [IpounTaiiTe TEKCT M YyCTAHOBHUTE COOTBETCTBHE MeKAY XHMHYECKMMM 3JIeMEHTAMH M
3J1eKTPOHHBIMH (pOPMYJIAMHU HX ATOMOB:

DJIeKTPpOHHasA hopMyJia DJIeMeHT
1. 15°25°2p°35°3p°3d™%4s" a) Li
2. 15°25°2p®3s°3p° 6) Zn
3. 1s°2s" B) Cu
4. 15°25°2p°35°3p°3d " 4s” r) Al
n) Ar
e) Fe
Kurou:
1 2 3 4
B I a §)
Bropoii 3Tanm (NMpOABHMHYTBIH YPOBeHb) — MNOKa3biBaeT CHOPMHPOBAHHOCTH

MOKAa3aTe/si KOMIETEHIIUH «YMeTb»: IPUMEHATh OCHOBHBIEC 3aKOHbI U METO/bI, IPUCYLIHE
HEOPraHM4YecKOM XHMMHMH [JI PpelleHUus 32124 Npo(ecCHOHAILHON AeATeJNbHOCTH,
OLCHUBATH Pe3yJIbTAThI TEOPETHYECKOI0 M JIKCIHEPHMMEHTAJBHOIO0 HCCJIEI0BAHUSA
HEOPraHu4YeCKHX BellecTB.

3agaHuA OTKPBITOrO THIA (BONMPOCHI AJIsl OIIPOCa):

1. Vxka3aTh Kakoi 3aKOH BBIpaXaeTCs JaHHBIM OIpeesIEHUEM: MacChl (00BEMBI) pearupyromux
BEIIECTB OTHOCATCS MEXAYy COOON KaK MOJISIpHBIE Macchl (00bEMbI) UX SKBUBAJICHTOB.

2. CoenvHeHHE WIM TPOCTOE BEIIECTBO, COAEPIKAlllee aTOMbl JIEMEHTa B MPOMEXKYTOUHOM
CTEMEHM OKHCJIEHMSI MOXXET NpuoOperaTb M TepsTh 3leKTpoHBl. Ero mnoseneHue
OIIPEEIAETCA XUMUYECKOM IIPUPOIOHN dIIEMEHTa-IIapTHEPA, ¢ KOTOPBIM OHO COIIPUKACAETCH,
YCIIOBHSIMU M XapaKTE€POM CpeAbl, B KOTOPOH MPOTEKAET OKUCIUTEIBHO-BOCCTAHOBUTEIIBHAS
peakuus. JlaiiTe ompeneneHHe 3JeMEHTaM, KOTOpble NPHOOPETAIOT 3JEKTPOHBI B XOJe
pEaKIMK U KOTOPBIE TEPSIOT SJIEKTPOHBI.

3. Kaxnprii aneMeHT coriacHo nepuoandeckoi tabmuie snementoB .M. MenaeneeBa nmeer
CBOM TMOPSAKOBBIA HOMEp. YKaXUTE, KaKME€ XapaKTEPUCTHUKHA aTOMa MOXHO OIPEIEIUTH,
3Has NOPAIKOBBIA HOMED DIIEMEHTA.

4. HazoBuTe 3J€MEHT, KOTOPOMY COOTBETCTBYET IJAaHHOE CTPOEHHE BHEIIHETO CJIOsl aToMma:
25°2p° .

5. B KOMIIJIEKCHOM COEIUHEHUH [MOJIOKUTEIbHO 3apsDKEHHBI HOH MeTaljla 3aHUMaeT
LIEHTPaJIbHOE MECTO, & MOHBI IIPOTUBOIIOJIIOKHOIO €MY 3HaKa WJIM HEUTPAIbHBIE MOJEKYJIBI,
pacnoJioKeHbsl BOKPYr Hero. JlaiiTe omnpeneneHne HNEHTPATbHOMY HMOHY MeETalllla U MOHaM
(HEeUTpanbHBIM MOJIEKYJIaM), PaCIIOI0KEHHBIM BOKPYT HETO.



Kiroun:

3aKOH DKBHUBAJICHTOB

OKHCJIUTEND, BOCCTAHOBUTEIIb.

3apsJl Aapa aToMa, YKCIIO TPOTOHOB, JIEKTPOHOB, HEHTPOHOB
a3oT

KOMILJIEKCOOOPa30BaTEIIb; JINTAH/IBI.

Ol WNEF

Tperuii 3Tanm (BBICOKHII YPOBe€Hb) — IOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTe/sA
KOMIIETEHIIHN  «BJIAJIETb»: ONBITOM PadoThl € PpeakTUBaMH U Ja00PATOPHBIM
000py10BaHHEM, HEOOXOAUMBIMH IJIsl MIPOBEEHUS HAYYHbIX HCCJIEI0BAHMIA.

IIpakTHyeckue 3a1aHus

1. Tlpoananu3upyiTe, IPOUCXOIUT JIU THIPOIH3 CONIECil, 00pa30BaHHBIX CHIbHBIM OCHOBAaHHEM U

c11a00i KUCIIOTOM.

PacunTaiiTe MOJISIpHYIO Maccy dKBHBaJieHTa cepoBoaopoaa (HxS).

Beruucnure pH pactBopa, KOHIIEHTpanys THIAPOKCUA-NOHOB B KOTOPOM paBHA 10 (Moub/m).

VKaxHTe PEaKIMo CPe/ibl BOIHBIX PACTBOPOB XJIOPUAA HATPHSI, HUTPATa aMMOHUS, CYJIbhHIa

HaTpus (YKaKUTE MMOCICI0BATEIBHO).

5. Cynbar aMMOHHSI SIBISIETCS OJICKTPOJIUTOM. YKAKUTE CyMMapHOE KOJMYECTBO HOHOB
(kaTHOHOB ¥ aHHOHOB), HA KOTOPOE UCCOIIMUPYET IAaHHOE BEIIECTBO.

o

Kiaroun:

1 TUAPOIU3 TPOUCXOIUT

2 | MomsApHas Macca OSKBHBaJieHTa cepoBomopoaa (Mboks.(H,S)) paccumTsiBacTcs —Kak
npousseaenne skBuBaieHTa ( D (H,S) ) ma momspuyto maccy (M (H2S) ). M (H.S) =
1*2+32=34 r/mons. O (H2S) = 4. Maks.(H,S) = 2 *34=17 r.5kB/MOJIb.

oTBeT: 17 I.9KB/MOJIb.

w

pH=10""-10°=10° pH=6

4 | "HeliTpasbHas, KUCasi, HeJI0YHas

5 |3

OIIK. - 2.2. OcymiecTBiser BbIOOp 3aKOHOB M METOIOB MCCIEIOBAHMN E€CTECTBEHHBIX HAyK JUIs
pelIeHns] KOHKPETHOW 3a71a9i PO ECCHOHAITEHON e TeTFHOCTH

IlepBrlii 3Tan (MOPOroBoii ypoBeHb) — MOKA3bIBaeT C(POPMHPOBAHHOCTD NMOKA3ATEJIsA
KOMIIETEHIMN <«3HATb»: 3aKOHBI M METOAbI HCC.]IB}IOBaHI/lﬁ €CTECTBCHHBIX HaAYK 1JIA
pelieHrs KOHKPETHOH 3a1a4H PO ecCHOHAIBHOM AeATeILHOCTH.

TecToBbl€ 3aHaHUA 3aKPpPBITOro THUIIA

1. MaccoBas 10Jis1 BOIOPOJa MeHbIIe BCero B BellecTse, (popMy/a KOTOporo (Bbidepure
OMH BAPHAHT OTBETA):
a) CH4
6) H.CO3
B) C2H2
I‘) C2H6

2. MakcuMajibHOe YHMCJI0 3JIEKTPOHOB, KOTOPOe MOKET coAep:KaThcsi Ha Sd-moxypoBHe

(Bb10€pHTE OIMH BAPUAHT OTBETA):
a) 18



0) 32
B) 10
r) 50

3. BemecTBa, yckopsiouye XuMHYeCKHEe MPOLECChl, HO He BXOASIIHE B COCTAB KOHEYHOI0
NMPOAYKTA (BbIOEpUTE OIUH BAPUAHT OTBETA):
a) UHIUKATOp
0) KaTanu3aTop
B) COJIb
T' ) HHTUOUTOP

4. Koan4yecTBO (M0JIb) KATHOHOB M AHMOHOB, 00Pa3yIOUIUXCs MPH MOJHOM auccounanun 1
MOJIb HUTPATa aJIOMHHNS, COOTBETCTBEHHO PaBHbI (BbIOEpUTE OJJMH BAPHAHT OTBETA):

a)3ul

6)1lu3

B)2u3

r)3u?2.

5. YkaxkuTe BellleCTBO B KOTOPOM cepa MOKeT ObITh TOJbKO BOCCTAHOBHUTEEM (BblOepuUTe
OIMH BAPMAHT OTBETA):

a) HzSO4

0) H,S

B). H2SO3

r). S.
Karoun:
1. §)
2. r
3. 0
4, 0
5. 0

6. IlpounTaiiTe TeKCT M YCTAaHOBUTEe co00TBeTcTBHEe. CyIIECTBYIOT pa3Hble KJIACCHI
coequHeHHii. BpiaesiloT MeTa/LuIbl, HEMeTAJLIbl, OKCHAbl, OCHOBAHHS, KHCJIOThI, COJIH.
YcraHoBuTE COOTBETCTBHE MeXAY (GopMYyJoii BemiecTBa M KJIACCOM HEOPTraHUYECKUX

COeIMHEeHM:
Kuacc HeopraHn4yeckux coeHHeHH Beuecrso
1. Cpenusist comb a) H,COs
2. OcHOBaHME 6) CuSQO,4-5H,0
3. Kucnora B) CO,
4. Kpucramoruapat r) K;SO,4
1) Cu(OH),
e) NaHCO3;
Kiroun:
1 2 3 4
I a o
Bropoii 3Tan (NPOABHHYTHIH YPOBEHb) — IOKa3biBaeT C(POPMHPOBAHHOCTH
MOKa3aTeJid  KOMIETEeHUHH  «YMETb»: OLCHMBATL  BO3MOKHOCTb M IYTH

CaMOIIPOMU3BOJILHOI0 MPOTCKAHUA XHMHYECCKHUX IPOHECCOB, B OCHOBEC KOTOPLIX JI€KAT
pa3/IMYHbIC XUMHUYECCKHE PCAKIIUU; 1€/1aTh BbIBO/bI.



3ajaHusi OTKPBHITOrO TUIA (BONPOCHI JJISA OIIPOCa):

1. HazoBuTe 3aKOH, COTJIACHO KOTOPOMY OJMHAKOBOE YHCIIO MOJEKYJI COACPKUTCS TPH
OJIMHAKOBBIX YCJIIOBUSIX B PaBHBIX O0BEMaxX Pa3IMUHBIX ra30B.
2. JlaiiTe  ompeAciieHWEe — IOKa3aTealo,  OMNPENESIAIONEMY  YHCIO  OTHAHHBIX WM
MPUCOCIUHEHHBIX 3JIEKTPOHOB WJIH K€ YMCJIO CMEIIEHHBIX AJIEKTPOHHBIX Map B COSAMHEHUU.
3. Kaxkoe naszBanue B Ilepuomuueckoi tabnuie /.M. MenaeneeBa MMEIOT roOpu30HTAIBHBIC
pSAOBl  DJIEMEHTOB, KOTOpbIE€ HAUMHAIOTCS IIEJIOYHBIM METANIOM U 3aKaHYUBAIOTCS
WHEPTHBIM Tr'a30M.
4. HazoBuTe Kiacc COEIMHEHMH, NMPH AUCCOIMAINM KOTOPBIX 00pasyioTcs kathoHel H' u
OTPHULATEIIBHO 3apsKEHHbIC KUCIIOTHBIE OCTATKH.
5. VYkaxwure, Kakol BEIMYMHON XapaKTEPHU3yeTCs CIIOCOOHOCTh BEILIECTBA PACTBOPATCA B
JTAHHOM PACTBOPHUTEJIC IIPH TAHHBIX YCIOBHUSAX (TEMIeparype, 1aBICHHH)
Kirouu:
1 | 3akon ABoranapo
2 CTEIECHb OKHMCJICHHS 3JICMEHTOB
3 105007 ()
4 KHCJIOTBI
5 pPacTBOPUMOCTh
Tpernii 3Tan (BBICOKHII YPOBEeHb) — MOKAa3bIBaeT CHOPMHPOBAHHOCTHL IOKA3aTeIsi
KOMIIETEHIIMH  «BJIAZETH»: HABBIKAMH  BbLINOJHEHHSI OCHOBHBIX XHMMHYECKHX

JJAa0OPATOPHBIX ONepanuii, HeOOXOAMMBIX B NPAKTHKE AHAIH3Aa O0OBEKTOB CEJIbCKOI0
X0311iicTBA ¢ NPUMEHEHNeM MHCTPYMEHTAJIbHBIX METO/10B.

N

HpaKanecmle 3aJaHusA

Paccunrtare pOH ruppokcuga HaTpus, KOHIIEHTPAIUS THAPOKCHI-MOHOB B KOTOPOM paBHA
(MoB/11) paBHa 10°.

[Tpoananu3upyiite, Kak MEHSIOTCSI KUCIIOTHBIE CBOMCTBA OKCHIOB B psaay SiO—P205-S0;3
OO6mwsacHuTe Ha npuMepe peakuuu 2CO + 0,—2C0O;

KaK C TOMOUIbI0 (PAaKTOPOB, BIHUSIONIMX HA XMUMHUYECKOE PABHOBECHE, MOXKHO CMECTHTh
pPaBHOBECHE CUCTEMBI B CTOPOHY MPSIMOI peaKii.

JlaiiTe Ha3BaHUE KOMIIJIEKCHOMY COEIMHEHHIO, IIOJyYEHHOMY B XOJI€ PEAKIINH:
AgCI+2NH,OH — [Ag(NH3),]CI+2H,0

MosipHasi Macca J000TO BEIIeCTBAa 3aBHCUT OT aTOMAapHOTO COCTaBa BEIIECTBA.
Onpenenute MOJSIPHYIO MAacCy OKCHJIa BOJOPOA.

Kuaroun:

pOH=9

YCUJIINBAIOTCH

YBCJIUMYUTDH JABJICHUC U KOHICHTPAIWIO HCXOJHBIX BCHICCTB

xyopu quamuHcepeodpa (1)

OB WN -

M(H,0) = 1*2+16 =18

OIIK. - 2.3. leMoOHCTpUpPYeT YMeHHEe NMPUMEHATHh KOHKPETHbIe 3aKOHbI M METO/bl

€CTCCTBCHHBIX HAYK AJIfl KOMIIJICKCHOI'0 PCIICHUA NMPOU3BOJACTBCHHBIX 3a/1a4.




IlepBbIii 3Tan (MOPOroBoii YpoBeHb) — NMOKa3bIBaeT ¢hOPMUPOBAHHOCTDH MOKA3aTEsI
KOMIIETEHIHU <GHATH»: 3aKOHbI M MeTOJAbl HCCJIEeJOBAHUII €CTeCTBEHHbIX HAayK WM
BO3MOKHOCTb UX HCIOJIb30BAaHUs /Il pellieHHs] NPOU3BOJACTBEHHbIX 3a/1a4.

TecToBbIE 3aJaHUA 3aKpPbITOr0 TUIIA

1. AToM 3TOro 3jieMeHTa UMeeT FJIEKTPOHHYI0 KOH(PUTYPAUMIO ABYX MOCJEIHUX YPOBHEMH
35%3p®4s5°3d® (BbIGepHTE OMH BApHAHT 0TBeTa):

a) AMIOMUHUHT

0) apcen

B) BaHaIUH

) XpoM

2. HaumeHee npo4YHasi XuMH4YecKasi CBs3b (BbIOEPHUTE OJJUH BAPHAHT OTBETA):
a) MeTaJTTHYeCKast

0) noHHas

B) BOJOPO/IHAS

I') KOBaJICHTHAast

3. Ilpn oaunHakoBOi TemmepaTtype W AaBjeHuu 1 J ra3oo0pasnHoro kuciaopona u 1 Ja
razoo00pa3Horo BOJA0pPoaa MMEKT paBHblIe (BbIOEPUTE OJUH BAPHUAHT OTBETA):

a) YUCJIO MOJIEKYJI

0) Macchl

B) IUNIOTHOCTHU

I') KOHIIEHTpaLus

4. BpiOepuTe cpeau NpeACTABJCHHBIX COeUHEHMI KHCJI0TY (BbIOepUTEe OJAMH BAPUAHT
0TBETAa):

a) H2C03

6) NaOH

B) KCI

F) A|203

5. M3 npeacTraB/IeHHBIX COCINHEHUI ra3000pa3HbBIM BeleCTBOM sIBJIsieTcs (BblIOepuTe ABa
BApHMAHTA OTBETA):

a) 02

6) P

B) K

F) N2

Karoun:

OB WINEF
SRRV <V R o A o~

H

S

IIpounTaiite TekecT M ycraHoBHTe cOOTBeTcTBHE. CylIeCTBYIOT pa3Hble KJIACChl
COeJUHEHH. BBIIeasIIOT MeTa/Ibl, HEMeTa/LIbl, OKCH/bI, OCHOBAHHH, KHCJIOThbI, COJIH.
YcraHoBHUTE COOTBETCTBHE MeXKAY (POPMYJIOH BelIECTBA M KJIACCOM HEOPraHMYEeCKHUX
COCJUHEHMII:




Knacc Heopranmyeckux coeHeHuil BemecrBo
1. Cpennsisi Coib a) Mg(NO3),
2. OcHoBanue 0) K;0
3. OCHOBHBIN OKCH/JI B) Al(OH);
4. Kucnora r) HNO;
Kuaroun:
1 2 3
B 0 r
Bropoii 3Tan (MPOABMHYTHIH YpPOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH

moxasaTrejigd KOMIETCHIUN «KYMETb». BBIﬁHpaTb CaMbI¢ 6LICprIe, TOYHbIC U HCOGXOI{I/IMBIC
AJIsl pelICHUd NMPOU3BOACTBCHHBIX 3aJa4 METOAbI aHA/IHM3Aa; NMPABUJIBbHO PACCUYUTHLIBATD U
00BSACHATDH MOJIYYC€HHBIC PE3yJbTaThbl, A€/1aTh BLIBO/IbI

3aaHus OTKPBITOrO0 THIIA (BONPOCHI IJIS OIIPOCA):

1. Vkaxxute Ha3BaHUE YAaCTHOT'O CIIy4asi KOBAJIEHTHOM CBS3H.

2. Ilpu peaxkiuy B3aMMO/ICHCTBHUH XJIOPU/Ia HATPHSI U HUTpaTa cepedpa oOpazyercst 0CaIoK.
Ha30BUTE €TO0.

3. Vkaxwure, Kakas BEIMYMHA BBIPAKAETCS B TPOIECHTAX M TOKA3bIBACT OTHOIICHHWE MAaCChI
YHCTOT'0 BEIIECTBA K MAacce BCEr0 pacTBOPA.

4. OnpenenuTe Ha3BaHUE BEILIECTB, PACTBOPHI U PacCIIaBbl KOTOPBIX MPOBOAST 3JIEKTPUUECKUN
TOK.

5. YkaxuTe Ha3BaHUE DJIEKTPOHOB, KOTOPbIE IPUHUMAIOT y4acTHE B 00Opa30BaHUM XMMHUECKUX
CBs3€H U HAXOJATCSA HAa BHEILIHEM DHEPreTUYECKOM YPOBHE.

Koaroun:

JIOHOPHO-aKIIENTOpHAs

XJ0pu cepedpa

MaccoBas O0J BEIICCTBa

SJICKTPOJINTBI

OBhWN|F-

BAJICHTHBIC

Tpernii 3Tan (BbBICOKHH YPOBeHb) — IOKa3bIiBaeT C(POPMHPOBAHHOCTH IOKA3aTeJsl
KOMIIETEHIIUN «BJIA/JIEThb»: HABBIKAMM BbINOJHEHHS OCHOBHBIX XMMHYECKHX OIlepaluii,
HEe00XOIMMBIX /151 KOMILIEKCHOTO pelleHHs1 MPOM3BOACTBEHHBIX 321aY.

IMpakTnyeckue 3agaHusA

1. B mporiecce yka3aHHON HHKE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIMH, U3MEHIINCH
CTCIICHU OKHCIICHUSA AaTOMOB, BXOJAIINX B COCTaB PCarupyromux BCIICCTB. VYkaxure 3TH
BelIeCTBAa.

Zn+H>S0O4= ZnSO4+H2T
2. B aToMme *kelne3a coaepKUTCs 26 TIPOTOHOB U 26 3JIEKTPOHOB. YKAKHUTE YKCIIO HEHTPOHOB,
COZCPpKAIIMXCSA B aTOME JKEJIC3a.
3. B pe3ynbrare OKMCIIEHUS Kee3a MO JEHCTBHEM OKPYKAIOIEN CPeibl, 00pa3oBajcs
THIPOKCHL JKeJle3a, KOTOPHIH, Tepsis BOAY NPEBPALIAETCS B OKCHJI JKEJE3a.

Fe+O,+H,O = Fe(OH)3—>x

Hanumure GopMyiy MOJy4EHHOTO BELIECTBA.




4. MaccoBast 101151 XJIopyuJa HaTtpus B pactBope 15 %. Onpenenuts KoIuuecTBO BOBI,
HeoOxoaumoe 11 mpuroTosyienus 100 M1 JaHHOTO pacTBOpa.

5. @ocdaT Kanbuus ABIAETCS FMEKTPOIUTOM. YKAKUTE CYMMapHOE KOJIMYECTBO KATHOHOB U
aHMOHOB, Ha KOTOPOE AUCCOLUUPYET JaHHOE BEIECTBO.

Koaroun:

[IUHK, BOJIOPO/T

30

Fe,O4

85T

Ol WNEF

5

OneHo4HbIe cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘{HOﬁ aTrTeCTallum.

[IpomexyTouHas arrecTalusl NpPOBOAUTCSA B (popme sk3aMeHa. DK3aMEH BbICTaBIISIETCS

npenoaaBaTeJIcM B KOHIIC U3YUCHUA pa3Jciia ATUCIHUIUINHBI KaK PE3YJIbTAT TCKYILICTO KOHTPOJIA.

Ecium crymeHT He copaBmics € 4acThlO  3aJaHMM  TEKYIIEro KOHTPOJIS, €My

npeaoCTaBJIACTCA BO3MOXKHOCTL CHAAaThb 2K3daMCH Ha HMTOI'OBOM KOHTPOJIbHOM MCPOIIPHATHH B
(1)0pMe OTBCTOB Ha BOIIPOCHI K 9K3aMCHY HJIM TCCTOBBIX 3aHaHHﬁ K 3K3aMCHY.

Hown

10.
11.
12.
13.
14.
15.

16.
17.

Bonpocsl 1151 3k3aMeHa

ATOMHO-MOJIEKYJIsipHOEe ~ ydueHue. AToMm, Mojekyna. OTHOcUTeNIbHAs aToOMHas U
MOJIEKyJIIpHas Macca. Moib.

Mons. Monsipaast Mmacca. 3akoH ABorajipo. MossipHbIi 00beM.

3aKOH COXpaHEHMsI MAacChl BELLIECTBA. 3aKOH MOCTOSIHCTBA COCTABA.

3akoHn Asoranpo. Cienctue u3 3akoHa Aporaapo. OmnpeneneHne MOJICKYISPHBIX Macc IO
IUIOTHOCTH Tasa.

OxBuBajeHT. @DakTop HKBUBAJIEHTHOCTU. MonspHas Macca SKBUBAJIEHTA. 3aKOH
DKBHUBAJICHTOB.

Ilepnonnueckuit 3axkoH JI.MI. MenneneeBa. IlocTpoeHne mnNEpHOIUYECKON CHCTEMBI
DJIEMEHTOB HA €r0 OCHOBE

0O0630p 3aKOHOMEPHOCTEH, BBIPAKAEMBIX MEPUOIUUYECKON cucTeMon. OmnpeseneHne CBONCTB
AIIEMEHTOB 110 UX IMOJIOKEHHUIO B IEPUOJUYECKON CUCTEME.

3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB M HX COEIMHEHUH [0 TIpynnaMm U [epuojam
nepuoauueckoit cucremsl /.M. Menneneesa.

Crpykrypa nepuoanueckor cuctemsl J[.MI. MenaeneeBa: nepruopsl, TpyIIIbl, MOATPYIIIBL,
cemeiicTBa. MeTabl, HEMETAJUIbI, UX MOJIOKEHUE B TIEPUOJAUUYECKOI CUCTEME.

CoBpemenHast (QopMynupoBka mnepuogndeckoro 3akona J[.M. MenneneeBa. DHeprus
noHu3anuu. CpoacTBO aTOMOB K 3JIEKTPOHY. DJIEKTPOOTPHULIATEIBHOCTb.

Crtpoenue atoma. Moaenu atoma. ATomHoe siipo. M3oTomsl, n300apsl.

[Tnanerapnast Mmoaenb aroMa. OCHOBHBIE MOJIOXKEHUS TEOPUH CTpOeHUs aToMa bopa.
KBanrtoBbie uncna. ['1aBHOe, opOUTaIbHOE, MATHUTHOE U CIIMHOBOE. S-, P- U d-3JIE€KTPOHBI.
DNEKTPOHHAsl EMKOCTh YPOBHEHN U MOJYPOBHEH.

DHepreTuyeckue ypoBHH U MOAYpOBHU aTtoma. KoHdurypamus 31eKTpoHHBIX opOuTaneil u
UX pacrojOoKEHUE B MpOocTpaHCTBE. EMKOCTh ypOBHEN M IOypOBHEN aToMa I10 3JEKTPOHAM.
3anonHeHue 3eKTpoHaMu aTOMHbIX oOosiouek. [Ipunnun [laymu. 3akon I'ynna. [Ipasuio
KneukoBckoro.

Pacnipenenenue 31€KTpOHOB B CTPYKTYPE aTOMa: SHEPreTUYECKNE YPOBHHU U MTOAYPOBHHU.
DJEeKTPOHHBIE M 3JEKTpOHHO-rpaduueckue (opmynsl smeMeHToB. IlocimenoBareabHOCTD
3al0JIHEHUS AJIEKTPOHAMU YPOBHEHN U MOypOBHEM.




18. Buasl xumuueckoii cBsa3u. KoBaneHTHas cBs3b (MoIsipHas U HenoisipHast). IoHHast CBA3b.

19. KoBasneHTHasi CBs3b, G- M M-CBS3H. | MOpuamM3aIus aTOMHBIX opOuTaneii. OCHOBHBIC THUIIBI
rHOpHIU3AIIH.

20. JIoHOpHO-aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOH CBS3H.

21. CKOpOCTh XMMHYECKUX peakiuil. [ OMOreHHbIE U TeTepOreHHbIe Peakunu. 3aKOH JACUCTBUS
macc. KoHcranTa ckopocty, ee pU3n4ecKuil CMbICI.

22. 'omoreHHble U reTeporeHHble peakiui. CKOpOCTh XMMUYECKHX PEeaKIUi. 3aKOH JCHCTBUS
macc.

23. CKOpOCTh XMMHMYECKOW peakiuu. BrusHue TteMmepaTypsl Ha CKOPOCTb XHMMHYECKOM
peakuuu. [IpaBmiio Baut-I'odda.

24. 3aBUCUMOCTh CKOPOCTH pEaKIHH OT TeMIepaTypbl. AKTUBAIUsl MOJIEKYJ, SHEPrHs
aKTUBALHH.

25. IIpssmbie u oOparnble peakiuu. CoCTOSHUE IUHAMHYECKOTO PaBHOBECHSI OOPATHMBIX
nporeccoB. KoHcTanTa paBHOBECHS.

26. HeoOpatumblie 1 00paTuMbie peakinu. XUMHYECKoe paBHOBecHe. KoHCTaHTa paBHOBECHS.

27. Ilpunuun  Jle-lllarense. CMmelieHne XMMHUYECKOIO pPAaBHOBECHS IPU  U3MEHEHUU
KOHLIEHTpALlUH, TEMIIEPATYpPbl U 1aBJICHUS.

28. O0mas xapakTtepucTuka pacTBOpoB. CrocoObl BbIpaKEHUS KOHLIEHTPALMM pPacTBOPOB:
MaccoBast 10Jis, MOJISIPHOCTh, MOJISUIBHOCTh, HOPMaJIbHOCTb.

29. ®u3nyeckue W XUMHUYECKHE IpOLECChl IPH pPAcTBOPEHHH. SIBleHHE coJabBaTaluU
(ruppatanun). ['uaparnas teopus pactsopoB .M. Menneneesa.

30. Teopust  snekTposMTHUECKOW nuccoumanuu. Krnaceel  snextponuToB.  [lucconmarus
aM(OTEPHBIX TUIPOKCHJIOB.

31. PactBOpbI 31eKTpouTOB. CHIIbHBIE U CI1a0ble AJIEKTPOIMUTHI.

32. CunpHBIE U citabble AeKTponuThl. CTENeHb IUCCOIUANNY, €€ 3aBUCHMOCTD OT Pa3IUYHBIX
(bakTopoB.

33. PacTBOpBI CHIIBHBIX SJIEKTPOJIUTOB. THITBI CHIIBHBIX 3JEKTPOJIUTOB: KHCIOTBHI, OCHOBaHHMS,
comu. Mx qucconmanius B BOAHBIX PacTBOpax.

34. Crnabpie 37eKTponuThl. KOHCTaHTHI NUCCOIMAIMU CIA0BIX 3JEKTpoauTOB. CTymeHvaras
JMCCOIMALIMS MHOTOOCHOBHBIX KUCJIOT U MHOT'O KUCJIOTHBIX OCHOBaHHUSI.

35. Koncranra muccornmanuu cinaboro snektponuta. CBsi3b MEXIy KOHCTAaHTOW M CTETEHBIO
JIMCCOLIMALIUH.

36. Boma xak ciaOwiii asekTposint. MoHHOE Tpon3BeeHUe BOJIBI. BOMOpOIHBINA TOKa3aTelb.
[TonsiTHe 06 MHAMKATOpAX.

37. T'maponu3 coneid. 3aBUCHMOCTh THIPOJIH3a OT IPUPOJIBI COJIH.

38. Peakuun oxucneHus-BoccraHoBieHHs. CTeNeHb OKUCIEHHS 3JIEMEHTOB B COEMHEHMIX U
IpaBUJia €€ HaxXOXJeHMs. BajkHel1e OKUCIUTENN U BOCCTAHOBUTEH.

39. [IpaBuna HaxoxJIeHUS KOI((UIMEHTOB OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIHil.
Merton snexkTpoHHOro 6ananca. OCHOBHBIE OKHCIUTENIH U BOCCTAHOBUTEIH.

40. KoMIIIIEKCHBIE COEIUHEHUS

METOANUYECKHE MATEPHUAJIBI, OITPEAEJIAIOINUE ITPOLELYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (WJIN) OIIBITA
AEATEJIBHOCTH

Texkymmii KOHTPOJIb
TectupoBanue A NPOBEAECHUS TEKYILETO KOHTPOJISA MPOBOJIUTCS ¢ MOMOIIBI0 CHCTEMBI
JUCTaHIIMOHHOTO oOyueHuss uiaum KommbloTepHod mnporpammbl KTC-2,0. Ha TtectupoBanue
orBoautrcst 20 wmuHyT. Kaxzaplii BapuaHT TECTOBBIX 3aqaHui BkiItoyaeT 20 BOMIPOCOB.
KonndyecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 win 5. CTyneHTy HEOOX0IMMO BHIOpaTh OJUH
NpaBWIBHBIM OTBET. 3a KaXIbl NPaBWIBHBIA OTBET Ha BOIPOC IMpHUCBauBaercs 5 Oauios.



[lkana nepeoga: 19-20 mpaBUIBHBIX OTBETOB — OLIEHKA «OTAMYHO» (5), 15-18 mpaBuibHBIX
OTBETOB — OIICHKA «XOpOIIo» (4), 12 mpaBUIbHBIX OTBETOB — OIICHKA «YyJIOBJIETBOPUTEIBHOY (3),
1-11 nmpaBUIBHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEILHOY (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET Ha NOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha IOJIIOTOBKY K OTBETY
HE MPEOCTaBISACTCS.

[IpakTnueckue 3agaHusl KaKk CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISATCS B IMUCbMEHHON
dopme. CTyneHTy BblIaeTcs 3aaHue U rnpenoctasisercs 20 MUHYT AJisl HOATOTOBKH K OTBETY.

IIpomexyTouyHas aTTrecTanus

OK3aM€H IPOBOJUTCS IIyTEM IOJBEIEHUS UTOTOB II0 PE3y/lbTaTaM TEKYILEr0 KOHTPOJIS.
Ecin cTyneHT He chpaBWICA C YacThlO 3aJ@aHUM TEKYILEro KOHTPOJS, €My IMPEAOCTaBISIETCS
BO3MOXHOCTb CIaTh 3K3aMEH Ha UTOIOBOM KOHTPOJBHOM MEPONpPUATUH B (OpME OTBETOB Ha
BOIPOCHl K 3aueTy WM TECTOBBIX 3aJaHMi K 3adery. Popmy »5K3amMeHa (Ompoc WU
TECTUPOBAaHUE) BEIOUPALT MPENOAABATENb.

Ecnu sx3amen npoBoauTtcs B (hopMe OTBETOB Ha BOIIPOCHI, CTYAECHTY IpeiaraeTcsi OJIuH
WIM HECKOJIbKO BOIIPOCOB M3 IIEPEUYHS BOIIPOCOB K dK3aMeHY. Bpems Ha MOATOTOBKY K OTBETY
IIPEIOCTABIISAETCS.

Ecnu sx3ameH npoBoauTcs B (OopMe TECTOBBIX 3a/laHUI K 3K3aMeHY, TECTUPOBAaHUE IS
IPOBEJCHUS TEKYILEro KOHTPOJIA MPOBOAUTCS C MoMolpl0 CHCTEMBI JUCTaHIIMOHHOTO
oOyuenus unu kommerotepHoi nporpammbl KTC-2,0. Ha TectupoBanue orBoautcs 10 MUHYT.
Kaxxaplii BapuaHT TecTOBBIX 3adaHuil BkirodaeT 10 BompocoB. KonnuecTBO BO3MOMKHBIX
BapuaHTOB OTBETOB — 4 uinu 5. CTyzneHTy HeoOXOAMMO BbIOpAaTh OAMH MpPaBUJIbHBIN OTBET. 3a
KaX/IbIi MpaBWJIBHBIA OTBET Ha Bompoc mnpucBamBaercs 10 Gammos. Illkama mepesoma: 9-10
IPaBUIbHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 7-8 MpaBHIIBHBIX OTBETOB — OLIEHKA «XOPOILIO»
(4), 6 MpaBUIBHBIX OTBETOB — OLIEHKA «yAOBIETBOPUTENBbHO» (3), 1-5 mpaBMIIbHBIX OTBETOB —
OLIEHKA «HE YJOBJIETBOPUTEIBHOY (2).
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