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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpeOOBaHHIA:

® TIOpAKa OpraHM3alMM W  OCYIIECTBICHHS O0Opa30BaTENbHOW  JIESATENBHOCTH IO
00pa3oBaTeNbHBIM MPOTpaMMaM BBICIIET0 OOpa3oBaHMs — IMporpaMMmaM OakajaBpuaTta,
nporpaMMmaM CHENHAINTETa, MPOorpaMMaM MAarucTpaTyphl, YTBEP)KAEHHOTO HPUKA30M
MunucrepcTBa HayKH U BbIciiero oopasoBanusi Poccuiickoit @enepannu ot 06.04.2021
Ne 245;

e (emepabHOTO TOCYIaPCTBEHHOTO OOPAa30BATENHLHOTO CTAHIAPTA BBICIIETO OOpa3OBaHUs
110 HanpasyieHUIo noAroToBku 19.03.03 IIpoayKThl MUTaHUS )KUBOTHOI'O MPOMCXO0XKIECHUS,
YTBEPXKIEHHOTO MpPUKa30M MUHHCTEpCTBa HAyKH W BbIcHIero oOpasoBaHus Poccuiickoit
®enepanuu ot 11.08.2020 Ne 936.

[IpenonaBarenu, MOArOTOBUBIIKE PAO0YYIO MPOrPAMMY:

Cr. nmpenoiaBaTeb K.O. QyOunkas

Pabouas nporpamma paccmoTpeHa Ha 3aceanuu kadeapsl xumun (mpotokois Ne 10 ot
«20» mas_2024r.).

3aBenyrommii kageapoi A.K. IluBoBap

Pabouast nporpaMMa peKkoMeH1I0BaHa K UCIIOJIb30BaHUIO B YU€OHOM MPOLIECCE METOJUUECKOM
KOMHUCcHeH (akyibTeTa MUIIEBbIX TeXHOIoTui (potokosn Ne 11 ot «20» urons_2024 r).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHANbHOMI
o0pa3oBaTe/ibHOI NMPOrpaMMbl B.I1. Jlapukmii




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

IIpeaMeToM AMCHMILINHBI SBIISIOTCS BEIIECTBA, UX CBOMCTBA, CTPOEHHE U B3aUMHbIE
IPEBPAICHHUS.

Leab m3yyeHusi QJMCHMILIMHBI SIBISIETCA YIayOJieHHME UMeEroIIuXcs Ha 0as3e cpenHei
IIKOJIBI MIPEICTABICHUI U MOJIyYeHHE HOBBIX 3HAHUI W YMEHUH B 00JaCTH XUMHH, 0€3 KOTOPBIX
HEBO3MOXXHO pEIlIeHHE TEXHOJIOTMYECKUX 3aJlad U NpoQecCuoHalbHbIX HaBbIKOB. Llenbro Kypca
HEOPraHMYECKOW XUMHHU SIBISCTCS W3YYEHHE M YCBOCGHHE OCHOBHBIX XMMHUYECKHX MOHSTHM,
(GyHIaMEHTAJIbHBIX 3aKOHOB XHMMHUU M 3aKOHOMEpPHOCTEH, OOBICHAIOIUX CBONCTBA U
NpeBpalleHUsT XMUMHUYECKHX D3JEMEHTOB W HX COCIMHEHHMH, a TaKke (OpMHUpOBaHUE
npecTaBiIeHNs 00 OKpYKaroIeM MUPE Kak COBOKYITHOCTH JIEHCTBHSI 3aKOHOB €CTECTBO3HAHMSL.

OcHoOBHBbIE 3aJa4¥ H3Y4YeHHMs IMCHUIUIMHBI. Pa3BUTh TEOPETHYECKOE MBIIJICHNUE,
CHOCOOHOCTh AHAJINW3UPOBATh XMMUYECKHE IPOLECCHl M MCIOJb30BaTh XUMHUYECKHUE 3aKOHBI
(cTexuoMeTpUYeCcKUe 3aKOHBI, MEPHOIUYCCKUI 3aKOH, TEOPHI0O XUMHYECKOH CBSI3H, TEOPHIO
XMMHUYECKOT'0 paBHOBECHUS, U JIp.)

N3yueHne npuHIUIIOB:

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

* OMHMCaHUS U PacyeTa XUMUYECKUX COCTOSIHUI BEIIECTB B TOMOTEHHBIX U T€TEPOTeHHBIX

cucTeMax;

* OTIpe/IeTICHUS KOHIIEHTPAINI BEIIECTB B PACTBOPAX U XUMHUECKUX CHCTEMAX.

OBnazieHre HaBbIKAMU:

* UCTIOJIH30BAHUS TIEPUOJMUECKOTO 3aKOHA B OTPE/ICTICHUN CBOMCTB JIEMEHTOB U HX

COCTMHEHHI;

* BBITIOJTHEHUS! OCHOBHBIX XUMHYECKUX OTIEPAIIHii;

* ONpe/ieIeHNs] KOHIIEHTPALlUH BELECTB B PaCTBOpaXx.

MecTo TMCHHMIIMHBI B CTPYKTYpe 00pa3oBaTebHOii MPOrpaMMbl.

HucuuruinHa «Heopranmdeckas XuUMHs» OTHOCHTCS K JUCHUIUIMHAM 00s3aTeabHOM
qactd, (GOpMHpPYEeMOH ydYacTHHKaMH oOpa3oBarenbHbIX OTHOmeHWH b1.0.22 ocHOBHOIA
npodeccroHaIbHON 00pa3oBaTeIbHOM MporpaMMsl Beiciero oopasosanus (fganee — OIIOIT BO)
no HanpasieHuto noArotoBku 19.03.03 «IIpoayKTel MUTaHUS )KUBOTHOTO IPOUCXOKICHHS.

OcHoBbIBaeTCs Ha 6a3e MIKOJBHOTO Kypca XUMHH.

JlucuuruiiHa YMTaeTcs B TIEPBOM  CEMECTpe M TPEANIECTBYET TUCIHILIHHAM:
«AHanuTU4ecKas XUMHS M (U3MKO-XUMHUYECKHE METOAbl aHanmu3ay, «OpraHuueckas H
Omoopranuueckass xumus», «®Dusznyeckas W KoJUTOMIHAS XuMHsA», «[lumeBas XuMusy,
«buoxumusy.



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

Koabi DopMyIMpPOBKA Nuauxaropsl gocTuxkenus | IlinaHupyemble pe3yJbTaThl
KOMIICTCHII KOMIIETEHIINH KOMIIETECHIINH oﬁyqennﬂ
i
OIIK-2 |Cnocoben  mpumensts | OIIK.2.1. 3Haer U - 3HATh: OCHOBHBIC XHMHYECKHE
OCHOBHBIC 3aKOHBI U |TPaMOTHO onepupyer 3aKOHbI, Hux TEOPETHICCKHUE
METOALl HCCIEOOBAHUY | OCHOBHBEIMU 3akoHaMmu u [OCHOBBI 1 06ﬂaCTH“ NPUMCHCHUS B
€CTECTBEHHBIX HAyK I |METOJAMHM HCCIIEN0BAHMMI npoQeccHoHATbHOU
peleHust 3a/71a4 | ECCTECTBEHHBIX HAayK JUIs JICATEIEHOCTH,
o - YMETb: INPUMCHATbL METO/bI
npodeCCHOHAIBHON pelieHust 3aja4
. MaTeMaTHYECKOT0  aHalu3a |
JeSITeIbHOCTH npodeccuoHaTBLHON N —— e —
ACATCIIBHOCTH [PE3YJIbTAaTbl TCOPCTUUCCKOI'O b4l
PKCIICPUMEHTAIILHOT'O
IMCCJICAOBAHUSA OpPraHu4YCCKUX|
BEIIICCTR;

- HMMeTb HaBBIKM: paboTHl ¢
peakTUBaMH U  JabOPaTOPHBIM
o0opynoBaHNEM, HEOOXOTUMBIMU

JJIsL IMPOBCACHUA Hay4YHBbIX
UCCIIEI0BAHUN.
OIIK.2.2. OcymiecTBisieT F3HaTh: 3aKOHBI U METOJIbI
BBIOOD 3aKOHOB U MCCIIEIOBAaHUM  €CTEeCTBEHHBIX
METOJOB  MCCIICOBAaHUM [HAYK I PELICHHUs] KOHKPETHON
€CTECTBEHHBIX HAayK [UIs 3a]a4u npodeccuoHanbHOMI
peneHHs KOHKPETHOM [IeSITEIbHOCTH.
3aa4n -yMeTh: OLICHUBATh
npoQeCCHOHAIBHON BO3MOKHOCTh " myTH|
JESATEIIBHOCTH CaMOIIPOU3BOJIBHOTO
MPOTEKAHMSI XUMHUYECKHIX

IMPOLECCCOB, B OCHOBC KOTOPLIX|
VICXKAT Pa3JIMUYHBIC XUMHYCCKUC
[P€AKIIMU; NCJIaTh BBIBO/BI.

- UMeTh HABBIKH:
BBITTOJTHEHUS OCHOBHBIX
XUMUYECKHUX 1a00paTOPHBIX
orepauui, HEOOXOJUMBIX B
MpaKkTUKE aHaiu3a OOBEKTOB
CEIBCKOro XO0351CTBA c
MPUMCHCHUEM

IMHCTPYMCHTAJIbHBIX MCTOIOB.




Koxabl DopMyJIHPOBKA HNupukxartopel noctrxenusi | I[limanupyemble pe3yJIbTaThl
KOMITeTeHII KOMIeTeHIIH KOMIEeTeHIIHH o0yueHus
U
OIIK.2.3. -3HaTb: 3aKOHBI W METOJIbI
JleMOHCTpHpYET yMEHHE MCCIIEIOBAaHUI  €CTECTBEHHBIX|
NPUMEHSTh KOHKPETHbIE HAYK TUISE pelieHus
3aKOHBI u METObI [IPOM3BOJICTBEHHBIX —3a/4ad. -
€CTECTBEHHBIX HAyK [UIsI yMeTh:  BBIOMpaTh  CaMble
KOMILJIEKCHOTO  peIICHUSs [OBICTPHIE, TOYHBIE u
MIPOM3BOJICTBEHHBIX 33/1a4 HEOOXOIUMBIE JJIsi  pEIleHUs
MPOU3BOICTBEHHBIX 3a1a4
METOJbl aHallM3a; MPaBUIBHO
[pacCUMTHIBATH U OOBSCHSATH
MOJTy4YeHHbIE pe3yNbTaThl,
NeNIaTh BHIBOIBI.
- HMeTh HABBIKH. BBIIOJIHEHUS]
OCHOBHBIX XUMHUYCCKHX|
oreparuii, HeoOXOIUMBIX s
KOMILJIEKCHOTO pemeHus
MPOM3BOJCTBEHHBIX 3a/1a4
3. O0béM IMCHMNJIMHBI M BU/ABI Y4e0HOI padoThl
3aouHas OuHo-3a04Has
Ounas popma 00ydeHus dbopma dbopma
oOyueHus o0Oy4deHus
B T.Y. IO
Buzsl pabot cemecTpam BCET0 BCETO
BCETO N e
3 - 3
g =
3 5
- O
OO01ast TPYA0EMKOCTD 3,5/126 3,5/126 3,5/126
NTMCLIUIUIMHBI, 3a4.€71./4acoB,
B TOM YHCIIE:
KonTtakTHas paboTa, 4acoB: 54 54 12
- JICKITNH 24 24 6
- IPAKTUYECKHE - - -
(ceMuHaApCKUE) 3aHATHS
- 1a0opaTopHbIe PabOTHI 30 30 6
CamocrosTenbHas padborta, 19 19 114
JacoB
KonrtakTHas paboTa B 26 26 -
PIIEKTPOHHOMU Cpenie
(KPB32C)
KoHTposb, yacos 27 27 -
Bun npomexyTouHOR 9K3aMeH 9K3aMeH 9K3aMeH
ATTEeCTAINN
(3a4€T, SK3aMEH)




4, Conep:kanue IMCUUILIMHBI
4.1. Pazaenbl AMCHUILIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUM IJ1aH)

Ne

W Pa3nen auctnIuInHel JI 113 JIP |KPBOC| CPC

o4Has popMa 00ydeHUs

Tewma 1. Knaccudukanmsi HEOpraHM4eCKUX COSTUHEHUN 2 2 2 2
Tema 2. OCHOBHBIE HOHATHSA U 3aKOHBI XUMHHU 2 2 2 1
Tema 3. Ctpoenne aroma. ITepuoquyecKuii 3aK0H. 2 2 2 1
Tema 4. Xumuueckast CBsI3b U CTPOEHHE TBEP/IIX BEIECTB 2 2 2 1
Tema 5. XuMuueckass KHHETUKA U PaBHOBECHE 2 2 2 1
Tema 6. PacTBopbl. BelpaxkeHne KOHIIEHTPALMU PACTBOPOB. | 2 4 4 2
Tema 7. PftCTBopLI 3IIEKTPOJIUTOB. Teopus 2 2 2 2
DIIEKTPOJIMTUICCKON TUCCOITUAITTT
Tewma 8. Bomopoausiil moka3arens. [ 'uaponaus comei. 2 4 2 2
bydepHble pacTBOpPbI
Tema 9. KoMmiekcHbIE COEIUHEHUS 2 2 2 1
Tema 10. OKUCIUTENLHO-BOCCTAHOBUTENILHEIE PEAKIIUH 2 4 2 2

Tema 11. 'anpBaHHUECKUHN JIEMEHT. DJIEKTPOXUMUUYECCKHE
CHUCTEMBI. DJIEKTPOJIU3. DIEKTPOIN3 BOJHBIX PACTBOPOB U 2 2 2 2
[pacIiaBoB JIEKTPOJIUTOB

Tema 12. Xumus s, p, d —371€MeHTOB. 2 2 2 2
Bcero 24 30 26 19
rjl\ji Pa3gen auciuIninHbl JI 113 JIP |[KPBBC| CPC
3aoyHas (hopma oOydeHUst
Tema 1. Knaccudukanus HeOpraHU4eCKUX COeTUHEHHM 0,5 0.5 ) 9
Tema 2. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUU 0.5 0.5 i 9
. 0,5 0,5 -
Tema 3. Ctpoenue atoma. [lepuoanueckuii 3aKoH. 9
0,5 0,5 -
Tema 4. Xumuueckas CBs3b U CTPOCHUE TBEP/IBIX BEIIECTB 9
Tema 5. XuMuueckass KHHETHKA U PaBHOBECHE 0.5 0.5 i 9
0,5 0,5 -
Tema 6. PactBopbl. BeipaskeHHE KOHIIEHTpAlUd PacCTBOPOB. 10
Tema 7. PacTBOpbI 251€KTpOIaUTOB. Teopust 0,5 0,5 - 10
PIIEKTPOJIUTUYECKON JUCCOIHAIIHI
Tewma 8. BomopoaHblii mokaszarens. ['uaposms corei. 0,5 0,5 - 10
BbydhepHbie pacTBOpHI
Tema 9. KoMIekcHble coe TUHEHUS 0.5 0.5 ) 9
0,5 0,5 -
Tema 10. OkHCIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIINH 10
Tewma 11. 'anpBaHMUECKUHN JIEMEHT. DIEKTPOXUMUUECKUE 0,5 0,5 -
CHCTEMBI. DIEKTPOIU3. IIEKTPOIU3 BOAHBIX PACTBOPOB U 10
ACIJIaBOB JIEKTPOJIUTOB
Tema 12. Xumus S-, p-, d- —371€MEHTOB. 0.5 0.5 i 10




rjﬁl Pa3zen QuCIUIIMHBL J I13 | JIP |KPBOC| CPC
Bcero 6 6 - 114

OuHo-3a04Hasi popma oOyueHust

4.2. Conep:xanue pa3iesioB y4eOHON TUCUUNIMHBI

Tema 1. Knaccudukamnusi HeopraHu4ecKux coeTuHeHHIA.

Tema 2. OcHOBHbBIE NOHATHUS U 3AKOHbI XUMUH

CrexuoMerpust: MOJb, IIOCTOSIHHAs ABOraJgpo, MOJSIpHAas Macca, 3aKOH COXPaHEHUs
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, XMMHYECKUH OSKBUBAJICHT, (DaKTOp OSKBHUBAJICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Tema 3. Crpoenme aroma, nepuoauueckuii 3axon JI.U. MenjgeneeBa: OCHOBHbBIC
NPUHLUIBI KBaHTOBOM TEOPHM CTPOEHHS BEIECTBA; KBAHTOBBIC 4YKCNA: TJIABHOE, OpOUTAIBHOE,
MarHUTHOE W CIIMHOBOE, SHEPreTHUYECKUE YPOBHH W TOAYPOBHM aTOMa; IMPHUHIUIBI 3arlOJHEHUS
SNIEKTPOHHBIX OpOuTaneil aroMa B OCHOBHOM cocTostHuM: mnpunimi [laymu, mpaBuno XyHna;
AJICKTPOHHBIC EMKOCTH OpOUTANICH, MOYPOBHEH M YPOBHEH aToMa; CIIOCOOBI 3aIMCH 3JIEKTPOHHBIX
dbopmyn aroma; coBpeMeHHasi (HOpPMYIHPOBKA MEPUOIMUECKOTO 3aKOHA; CTPYKTYpa MEepUOIMYECKON
cucTeMbl; TpaBuiia KiieukoBCKOTro; MepruoJMIHOCTh U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIHU
WOHU3AlMM, CPOJACTBA K DJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTH, paauycoB Ban-nep-Baainkca;
NEPUOANYECKUN XapaKTep U3MEHEHUSI XUMHUYECKUX CBOWCTB JIEMEHTOB, CBA3b PACHPOCTPAaHEHHOCTH
XUMHAYECKUX 3JIEMEHTOB C UX MOJIOKEHUEM B IEPUOJMUECKON CUCTEME, MAKPO- U MUKPO3JIEMEHTHI.

Tema 4. Xumuyeckasi CBSi3b, THIILI XHUMH4YECKOH CBSI3M, XapaKTEePHUCTUKH CBSI3€ii:
SIIEKTPUYECKUE UIOJbHbIE MOMEHTHI, 3((EKTUBHBIE 3apsiabl aTOMOB, CTENEHb HOHHM3AINH,
HAIPaBJICHHOCTh U HACBHIIIEHHOCTh, SHEPTHS U JUTMHA CBSI3HM; METOJ] BAJICHTHBIX CBSI3€W; CUTMa- U T~
CBsI3U, THUIHI THOPUIM3AIMHA ATOMHBIX OpOUTAJed M TEOMETPHUs] MOJEKYT; METOJ MOJEKYISPHBIX
opOuTaeif; MpuMEeHEeHHEe TEOPHHU XUMHUUECKON CBS3U B XMMUHU U OMOJIOTHH.

Tema 5. XumMnueckass KHHETHKAa U paBHOBecHe. CKOPOCTb U DHEPreTHKa XMMUYECKOU
peaKIuu: CpeHssi ¥ UCTHHHAS CKOPOCTh XMMHUYECKOW Peakiuu; (PakTophl, BIUSIONIME HA CKOPOCTh
peaKkluuy; XUMHUYECKas peakiMs Kak I[OCIEeIOBaTeIbHOCTh AJIEMEHTApHBIX CTaUl; 3aKOH
JICMCTBYIOIIMX MacC IS SJIEMEHTAPHON CTaJIMA XUMUYECKON PEaKIIMU, KOHCTAHTa CKOPOCTH PEAKIINME;
3aBUCHMOCTh CKOPOCTH XHMHYECKOW peakluu OT TemrepaTypsl, mnpaBuno Banrt-T'odda, sueprus
aKTHBALIMK, YHEPTETUYECKUN Oapbep, aKTUBUPOBAHHBINA KOMILIEKC, KaTalu3, KaTaau3arop, (pepMeHT;
3HAUEHHE YUEHHUS O CKOPOCTH XUMHYECKOW pPEaKlMH B XUMHH, OMOJIOTUM U CEIHCKOM XO3SICTBE;
XUMHUYECKOE PABHOBECHE KaK KOHEUHBIA PE3yJbTaT CaMOIIPOM3BOJBHOTO IMPOTEKAHUS OOpaTUMO
peaKUuy, TUHAMUYECKUI XapaKTep XMMHUYECKOIO PAaBHOBECHS], MPH3HAKA HCTHMHHOIO PaBHOBECHS,
3aKOH JEUCTBYIOIIMX MacC ISl XUMAYECKOTrO paBHOBecus, mpuHiw Jle [llarenbe, poinb XuMudecknx
paBHOBECHI1 B IPUPO/IE.

Tema 6. PacTBopbl. BolpaskeHHne KOHIEHTPALUM PACTBOPOB

PactBopbl  HeanekronmuToB. CHocOObI BBIpRKEHUS KOHIIGHTPALMM PacTBOpOB. MouspHast
KOHIICHTpAIIWs1, MOJISIPHAsE KOHIICHTPAIHsI SKBUBAICHTA, MOJISUTbHAST KOHIICHTPAIHSI, MaccoBasi JIOJIs,
TEpPMOIMHAMUYECKHAE TPUYIUHBI OOpAa30BaHUS PACTBOPOB, (GHU3MYECKUE W XUMHYECKUE CHIIBI,
00yCIIOBIMBAOIIIE 00pa30BaHUE PACTBOPOB.

Tema 7. PacTBOpPBI 2J1eKTPOJIMTOB. Teopust 3JIeKTPOJIUTHYECCKONM AUCCOLMALMH

Teopust 7IEKTPOIMTHUECKON TUCCOLMAIMN; OTIIMYME CHUJIBHBIX 3JIEKTPOJUTOB OT CIIAOBIX;
THUIBI CHJIBHBIX SJIEKTPOJIUTOB; THApATalis MOHOB, aKTUBHOCTh, KOI(D(MUIIMEHT aKTUBHOCTH; THIIBI
CNTa0bIX JIEKTPOJIUTOB, KOHCTAHTHI M CTETIEHHU JUCCOIMAINHN CTIA0BIX AJIEKTPOIUTOB.

Tema 8. Bogopoanslii nokazarenb. I'uaposns coieii. BydepHbie pacTBopbl
Bona kak cnmaOblii 3JIEKTPOJMT, MOHHOE TPOM3BEICHUE BOJbI, BOJOPOIHBIA M THIPOKCHIHHBIA
MOKA3aTelld PACTBOPOB, CIIOCOOBI M3MEPEHHS BOJOPOMHOrO TOKazarelns; OyQepHble pacTBOPHI;
THJIPOJIU3 COJIEH, THITBI TWAPOJM3a, KOHCTAHTHl U CTENEHU TMIPOJIN3a COJIEH; 3HAYE€HHE PAaCTBOPOB



CHJIBHBIX U CJTAOBIX DIIEKTPOIIUTOB B XUMUH, OHOJIOTHU.

Tema 9. KoMmiekcHbIe coeIMHEHHUS

CtpoeHre KOOpIMHAIMOHHON chepbl KOMIUIEKCHBIX COCTMHEHHIN: KOMILUIEKCOOOPa30BaTelb,
JIMTaH/bl, JOHOPHBIE AaTOMbl JIMTAH/OB, JEHTATHOCTb, KOOPJMHAIIMOHHOE YHCJO, TeOMETpPHs
KOOpPAMHAMOHHOM cepbl; BHEIHeC(epHbIE HOHBL, KOMIUIEKCHI C XEJIaTo0Opa3yIOIMMU U
MaKpOLMKIMYECKUMH  JIMT@HJIaM{; YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHMH B PacTBOpax,
KOHCTAHThl YCTOWYMBOCTA M KOHCTAHTHI HECTOWKOCTH; (DaKTOpPhI BIMSIONIME HA YCTOWYHMBOCTH
KOMIUIEKCHBIX ~ COGJMHEHMH B  pacTBOpax: TemIleparypa, 3apsj  LEHTPAIbHOrO  HOHa-
KOMIUTEKCOOOpa30Barelisi, TEOpUsl KOOPIUHAIMOHHOW XUMHYECKOW CBSI3H, 3HAYCHUE KOMILUICKCHBIX
COEIUHEHN.

Tema 10. OKUCIANTEILHO-BOCCTAHOBUTEIbLHbIE PeaAKIINU

CrereHb  OKUCIICHUS, OKHCIMTEIM UM  BOCCTAaHOBUTENM; COCTABICHHE YpaBHEHHS
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIIMH; OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE —MOTEHIIMAIIBI,
ypaBHeHue HepHcra; ompezeneHre HampapieHUs MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ TOMOIIBIO OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX TMOTEHIIMATIOB, POJIb OKUCIUTEIHLHO-
BOCCTAHOBHTEIILHBIX PEAKIIHiA B IPUPO/IC.

Tema 11. l'anbBaHMYECKHUIT IJIEMEHT. JJIeKTPOXUMHUYECKHE CUCTEMBbI. JJIEKTPOJIH3.
DJIEKTPOJIM3 BOJHBIX PACTBOPOB U PACIJIABOB 3JIEKTPOJIUTOB

lanbBaHWYECKUN DJIEMEHT. DJIEKTPOXUMUYECKUE CHCTEMBI: OINPEICICHHUE, YCTPOMCTBO,
BUJBL. ODJEKTPOABMXKYIIAass cuiaa. @DaxkTophl, BIHUSIONIME HAa HM3MEHEHHE JJIEKTPOJHOTO
noreHurana. YpaBHenue HepHcra. XuUMHYECKHME W KOHUEHTPALIMOHHBIE TaIbBAHHUYECKHE
3JIEMEHTHI: KaTOJHBIA U aHOAHBIN Ipouecchl, pacueT J/C. DIEKTPOIH3. DneKkTposn3
BOJHBIX PAaCTBOPOB M PACIUIABOB 3JEKTPOJIUTOB. OmnpeneneHue, TUIIbI, CYIIHOCTh; KaTOIHBIN U
aHOIHBIN mporecchl. KonnyecTBeHHOE oOmMHMCaHME Mpoliecca AJIEeKTposn3a: 3akoHbl Dapajnes.
["anibBaHOTEXHUKA M TaJTbBAHOCTETHSI.

Tema 12. Xumus s-, p-, d- —-3j1eMeHTOB
Bomopon, Boma. OcoOeHHOCTH CTpOEHHST aToMa BOJOPOJA, XHMHYECKHE CBOMCTBA
MOJIEKYJIIPHOTO BOAOPO/A.

OnemenThl A u IIA - moarpynmel. OOume XUMHUYECKUE CBOMCTBA 3JIeMEeHTOB. KaTnoHbI
[IETIOYHBIX METaJUIOB KaK BakKHEWIas XuMmuueckas ¢opMa MX CYIIECTBOBAHHUS B MPHUPOJAE, UX
CBOMCTBA.

Onementsl IIIA, IVA u VA - noarpynmnsl. O61ue XuMH4ecKnue CBONCTBA HJIEMEHTOB.

Xumust cBsizu C - C, C - H, C -N, C - O, Si - O. XxuMr4eckne CBOMCTBa HEOPTaHUIECKUX
COCIMHEHUI YTIepoaa YTIJIEKUCIOro Tra3a W ero Mpou3BOAHBIX. OCOOCHHOCTH XUMHYECKHX
CBs3€H a30Ta C BOJOPOJIOM, YIIEPOAOM U KUCIOPOJIoM, (hocdopa - ¢ KUCIOPOIOM.

Onementsl VIA-noarpynmnsl. O0mmye XuMU4YeCKHe CBONCTBA.

Onementsl VIIA - noarpynmnel. O61ire XMMHYECKHUE CBOICTBA.

4.3. [lepeyeHb TeM JeKUuil

Ne Ha3Banue TeMbl, Oo0bem,u
paccMaTpuBaeMble BONPOCHI dhopma o0yuenust
n/n Ounas 3aounasn Ouno-
3204HAasA
1 | Knaccudukanus HeOpraHmueCKUX COeAMHEHUN 2 0,5
2 | OcHOBHBIE IOHATHSA U 3aKOHBI XUMHUHU 2 0,5
3 | Ctpoenue aroma. [Teprogudeckuii 3aK0H. 2 0.5
4 | Xumuueckas CBs3b U CTPOCHUE TBEP/IBIX BEIIECTB 2 0.5
2 0,5
5 | XuMuueckasi KHHETUKA U PaBHOBECHE




Ne Ha3zBanue Tembl, O0bemM,u
paccMaTpuBaeMble BONPOCHI dhopma o0yueHnust
n/n OuyHnast | 3aounas OuHo-
3a04yHast
6 | PactBopbl. BeipaxkeHne KOHIIEHTPALIMU PACTBOPOB. 2 05
7 PactBOpbI SIEKTPOIHTOB. Teopus 2 0,5
ANEKTPOIIUTUYECKOM TUCCOLUAIIUU
8 Bonopoansrii nokasarens. ['uaponus conei. 2 0,5
Bydepnsie pacTBopbI
9 | KoMIiekcHBIE COEqUHEHUS 2 0,5
10 | OkHuCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUN 2 0,5
l"anpBaHnYeCKUl NIEMEHT. DIEKTPOXUMHUUECKHE 2 0,5
11 | cuctemsl. DneKTposIn3. DIEKTPOIU3 BOIHBIX
pPacTBOPOB M PACIIABOB AJIEKTPOJIUTOB
Xumus S-, p-, d- —31eMeHToB. DnemenTs 1A u 1A 2 0,5
12 | moarpynm. Dnements IIIA, IVA u VA noarpymi.
Onementsl VIA, VIIA, IB u [IB noarpynm.
Bcero 24 6
4.4. IlepeyeHb TeM NMPAKTHYECKUX 3aHATHI (CEMHUHAPOB)
He npenycMmoTpeHsl.
4.5. IlepeyeHb TeM J1a00PATOPHBIX padoT
Ne | Tema npakTH4ecKoOro (CEeMMHAPCKOI0) 3aHATHS O0beM, 4
®opma o0yueHust
n/n Ounas | 3aounasn Ouno-
¢dopma dhopma 3a04Hast
1 Knaccudukanms HeOpraHM4ecKux CoeTMHEHUN 2 0.5
2 OCHOBHBIE TIOHATHUS U 3aKOHBI XHMHH. 2 0.5
3 Crpoenue atoMma. [leprognyueckuii 3aKoH. 2 0.5
4 XuMudeckas CBSI3b U CTPOEHHUE TBEPBIX BEIIECTB 2 0.5
Xumugeckas KUHETHKA u paBHOBECHE. 2 0,5
5 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pPEaKIUH OT
pa3IMYHbIX (HaKTOPOB.
6 PactBopsl. BelpaxeHnue KOHIEHTpauy pacTBOPOB. 4 0.5
PactBops! anexTponauTos. Teopus 2 0,5
7 ANEKTPOIUTHIECKON JUCCOIMAIi. Peakim
HOHHOTro oOMeHa. CMelieHre HOHHOTO
paBHOBECHSI.
8 Bonopoansriit mokazarens. ['uaponus coneil. 4 0,5
Bydepnsie pacTBOpbI
9 Kommiekcubie coequHenus. Jlucconnamnus 2 0,5
JIBOMHBIX U KOMIUIEKCHBIX COETMHEHUH.
10 | OkuCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIITUH 4 0.5




Ne | Tema npakTH4eCKOro (CEMMHAPCKOI0) 3aHATHS O0bem, u

®opma o0yueHHs

n/n Ounas 3aouHnas OuHo-
dopma ¢opma 3a04HasA
OCHOBBI 2JIEKTPOXUMUH. Y CTPONCTBO 2 0,5

11 | ranbBaHmYeckoro aemMeHTa. OnpenencHue u
pacuetr DJIC raapBaHUYECKOT0 JIEMEHTA.

Xumus S-, p-, d- —-anemeHToB. Dnementsl 1A u [IA 2 0,5
12 | noarpynm. Dnements 1A, IVA u VA noarpyni.
Onementsl VIA, VIIA, IB u 1IB noarpynm.

Bcero 30 6

4.6. Buasl caMOCTOSITEJBbHOH pPadoThl CTYAEHTOB M MepedyeHb Y4eOHO-MeTOIHYeCKOro
o0ecneyeHus1 AJIs1 CAMOCTOATEIbHON padoThl 00yUaroIIUXCs

4.6.1 IloaroToBKa K Ay AIUTOPHBIM 3aHATUSAM

[lepen ouepeAHBIM ayJUTOPHBIM 3aHSATHEM CTYJEHTY HEOOXOAMMO 3aKpPENHUTh IOJIy4YEeHHbIE
3HaHus. 111 3TOro He0O6X0IMMO:

- I3Y4YUTb KOHCIIEKT JIEKIUH 110 IPEAbIIYIIEH TEME;

- U3y4YUTb COOTBETCTBYIOIIHUN Pa3/el 110 TEME B OCHOBHOW M JIOIOJHUTEIBLHON PEKOMEHIyEeMOU
JUTEPATYpE;

- BBIIIOJIHUTH TUCBMEHHOE JIOMAIITHEE 33/1aHue (€CIIU TIPETYyCMOTPEHO).

4.6.2 IlepevyeHb TeM KypCcOBBIX padoT (IPOEKTOB)

He npenycMoTpeHsl

4.6.3 Ilepeuyenn Tem pedepaToB, pacyeTHO-rpaguIecKux pador

He npenycmotpensl

4.6.4. TlepeyeHb TeM H Y4YeOHO-METOAMYECKOr0 oOecrmevyeHHs IS CAMOCTOSITeLHOM
padoThI 00y4arOIuUXCs

VYuebHo- O6BEM,
Ne . ¢dopma oOyueHus
i Tema caMOCTOATEILHON PaOOTHI METOAMYECKOE o
obecrieueHne | O4Has |3a04yHast
-3a04Has
1 [Tema 1. Kinaccudukarus HEOpraHHIeCKUX [3] 2 9
COEIMHEHU I
2 [Tema 2. OCHOBHbIC MOHATHSI U 3aKOHBI XUMHH.[1-4,6,7] 1 9
CTeXHOMETpHS: MOJIb, TOCTOSIHHAs ABOTajpo,
MOJIIpHAs ~ Macca, 3aKOH  COXpaHCHHS
MOCTOSHCTBA ~ COCTaBa, 3aKOH  ABOTajpo,
XUMHYECKUI SKBUBAJIEHT, daxTop
DKBUBAJICHTHOCTH, MOJISIpHast Macca
PKBHUBAJICHTA, 3aKOH SKBUBAJICHTOB.
3 [Tema 3. Ctpoenue aroma. [lepuoamueckwuiil,2,4,6,7] 1 9
3akoH. CTpoeHHE aToMa, TIEPUOANYECKUI 3aKOH
JIL.M. MenageneeBa M XUMHYECKas CBSI3b:
OCHOBHBIC ~ TIPHHIIMIIBI  KBAaHTOBOW  TEOPHUH




Tema caMOCTOSITEIBHOM PaObOTHI

YyebHo-

O0BéM, u

CTPOEHUS BEILECTBA; CTPYKTypa IEPUOIMUECKON
CHCTEMBI

Tema 4. XuMmuueckass CBS3b M CTPOCHHUE
TBEPABIX BEIIECTB. TWIBI XMMHUYECKOU CBS3H;
XapaKTEPUCTUKH CBSI3EH.

Tema 5. Xumuyeckass KWUHETUKA U PABHOBECHE

[1-7]

Tema 6. PactBOpbl HesnekroauToB. CriocoObl
BBIPKEHUS KOHLIEHTpALUU PacTBOpOB.
MonsipHast KOHLICHTpALHs, MOJISIpHast
KOHLIEHTpAllMsl ~ SKBUBAICHTA,  MOJISUIbHAs
KOHIICHTpAIIUS, MaccoBast J0JIs,
TEPMOJMHAMHYECKHE IPUYUHBI  00pa30BaHus]
PacTBOPOB, (PU3UUECKUE U XUMHYECKHE CHIIBL,
00yCII0BIMBAKOIIE 00pa30BaHUE PACTBOPOB.

[1-5]

10

Tema 7. PacTBOpHI 311€KTpOUTOB. Teopus
PIEKTPOJIUTAYECKON AUCCOLUALINHI

[1,4,5]

10

Tema 8. Bomopoansriit mokasarens. ['uaponms
coneil. bydepusie pactBopsl. Bona kak cia0brii
DIICKTPOJMT, HWOHHOE IIPOM3BEICHHE  BOJBI,
BOJIOPOAHBIM M THUAPOKCWIIBHBIA IIOKa3aTeny
[PacTBOpOB, CIIOCOOBI M3MEPEHUs BOJOPOJHOIO
MOKa3aTessl; TUAPOIU3 COJICH, TUIBI THAPOJIN3a,
KOHCTAaHTbl W CTEIEHU TUAPOIM3a  COJIEH;
SHAUEHWE PACTBOPOB CUIIBHBIX M CHAOBIX
DIIEKTPOJIMTOB B XUMHH, OUOJIOTHH.

[1,2,3,4,5]

10

Tema 9. KoMmieKcHBIE  COEIMHCHHA.
CtpoeHue KOOPMHAIIMOHHOM cdepsl
KOMILTIEKCHBIX COCIUHCHUIA.

[1,3,4]

10

Tema 10. OKHCINTENHEHO-BOCCTAHOBUTEIIHHBIE,
peakiuu. OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC
[PEaKLMK: CTENEHb OKUCIICHHS, OKHUCIUTEIN U
BOCCTAHOBHUTENIM;  COCTABJICHWE  YpaBHEHHS
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX — PEAKIHIA;
OKHCIMTEILHO-BOCCTAHOBUTEIILHBIC
MOTEHLIMAIIbL;, ypaBHeHHe HepHcra; onpenenenue
HAMpaBJICHUsS  TPOTEKAHWS  OKUCIUTEIIHHO-
BOCCTAHOBUTEIILHBIX ~ PEAKIMH C  TOMOILBIO
OKHCJINTEILHO-BOCCTAHOBUTEILHBIX
MOTEHIINAJIOB, pOJIb OKHCIIUTEIILHO-
BOCCTAHOBHUTEJILHBIX PEAKIINI B TIPHPOJIE.

[1,4,5]

10




No Tema caMOCTOSITEIBHOM PaObOTHI

YyebHo-

O0BéM, u

11 Tema  11. TanpbBaHMYECKHIl  DIJIEMEHT.
DIEKTPOXUMHUYECKHE CHUCTEMBL. DIIEKTPOJIHU3.
(DJIEKTPOJIN3 BOAHBIX PACTBOPOB U PACILJIaBOB
PIEKTPOIUTOB DIEKTPOXUMHUUECKHE CUCTEMBI:
OIIpecIICHUE, YCTPOMCTBO, BUJIBL.
DJIEKTPOABMKYIIAS cua. DaKTOpHI,
BIUSIONIME HA M3MEHEHHUE JIJIEKTPOIHOTO
MOTEHIIMAaa. YpaBHenue Hepucra.
XuMHuueckue u KOHIICHTPALIUOHHBIE
raJlbBAHUYECKUE DJIEMEHTHI: KAaTOAHBIA U
QHOIHBIN TIpotiecchl, pacueT J/C.

DJIEKTPOJIN3.  DJIEKTPOJIM3  BOJHBIX
pacTBOPOB M pacIUIaBOB  3JIEKTPOJIMUTOB.
Ornpenenenue, TUMBI, CYIHOCTb; KAaTOAHBIA U
QHO/THBIN MIPOIIECCHI. KonunuectBennoe
OMHCAaHUE IMpollecca DIIEKTPOIU3a: 3aKOHBI
Dapanes. l'anpBaHOTEXHUKA u
raJIbBAaHOCTETHUSI.

[1.4]

10

12 Tema 12. Dnementsl 1A u IIA Xumus s-, p-, d-
PJIEMEHTOB.

Bonopon, Boma. OcCoOEHHOCTH CTPOEHHUS
aToMa BOJOpOAAa, XUMHYECKHE CBOWMCTBA
MOJIEKYJISIPHOT'O BOJIOPO/A.

Onementsl [A u IIA - nmoarpynmsl.
OO0me XMMHUYECKHE CBOMCTBA DSJIEMEHTOB.
KaThoHbl ~ IIEJTOYHBIX  METAUIOB  KaK
BaOKHEWINAss ~ XuUMUYeckas  ¢opma  UX
CyILLIECTBOBaHUSl B IPUPOJIE, HX CBOMCTBA.
Onementsl 1IIA, IVA u VA noarpymn. OOmue
XUMHUYECKHE CBOWCTBA 3JIEMEHTOB.

Onementsl VIA, VIIA, IB n I1IB noarpymm.
OO01re XMMHYECKHEe CBOMCTBA.

[1,3,4]

10

Bcero

19

114

4.6.5. TlepedyeHb TeM 3aHATHI VIS KOHTAKTHOI PadoThl B JIEKTPOHHOI cpefe

Ne Ha3BaHnue TeMBbl,
paccMaTpuBaeMblie BONPOCHI
n/n

YueoHo-
MeToauYecKoe
odecmeyeHue

O0BbeM yacoB

(opma o0yuenust

Ounas 3aounas

Tema 1. Knaccudukanys HeopraHu4ecKux
COCIMHEHUN

Tema 2. OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUU

Tema 3. Ctpoenue aroma. [leproandeckuii 3aKoH.

Tema 4. Xumudeckas CBsI3b U CTPOCHHE TBEPJBIX
BEIIECTB

Tema 5. XuMmuueckass KWHHETUKA U PaBHOBECUE

Tema 6. PactBopbl. BhIpaxkeHue KOHIEHTpAaLMHU
pacTBOPOB.

AUCIHUIIJINHBI
CJ0 JITAY

Tema 7. PacTBOpBI 37€KTpOIUTOB. Teopust
BHGKTpOJIHTI/I‘ICCKOfI Juccouuannu

JIeKTPOHHBIN KOHTEHT
«Heopranuueckasi XuMus»

Tewma 8. Bomopoansiii mokazarens. ['uaponus

2

N
1

N
1




Ne

n/n

Ha3Banue TeMmbl, YuebHo- Oo0bemM yacoB
paccMaTpuBaeMble BONPOCHI MeTOAHYEeCKoe ¢hopma o0yuenust
o0ecreueHue Ounas 3aounas

coneit. bydepHsie pacTBopsI

Tema 9. KoMIuieKCHBIE COETUHEHUA

Tema 10. OkuCIUTENBHO-BOCCTAHOBUTEILHEIE
peaKkuu

Tema 11. 'anpBaHMYECKUI DIIEMEHT.
DIIEKTPOXUMHUYECKUE CUCTEMBI. DJIEKTPOJIU3.
DIIEKTPOJIN3 BOJHBIX PACTBOPOB U PACILIABOB
AJIEKTPOJUTOB

Tema 12. Xumus S-, p-, d- —37€MeHTOB.

Bcero:

4.6.6. Jlpyrue BUABI CAMOCTOSATEIbHOI Pad0THI CTYA€HTOB

He npenycmorpensl

4.7. IlepeyeHb TeM U BU0B 3aHATHI, IPOBOAUMBbIX B HHTEPAKTHBHOM (hopme
He npenycMoTpeHsl

5.

@DOoH/ ONLEHOYHBIX CPEACTB /Ui NPOBeJeHHUS MPOMEKYTOYHOI
arrecTauuu

ITonnoe onucanue (1)0Hz[a OLCHOYHBIX CPCACTB TGKYH_[GI‘/'I u HpOMC)KYTOQHOIZ aTTeCTallnu

06yanOHIHXC$I C ICPCUYHEM KOMHGTGHHHﬁ, OIMMCAaHUEM IIOKa3aTeIeH u KPUTCPUCB OLCHUBAHUSA
KOMHGTGHHHﬁ, IIKaJI ONCHUBAHUA, TUIIOBBIC KOHTPOJIBHBIC 3aIaHUA U METOAUYCCKUEC MaTCPpHUAJIbI
MNpEaACTABJICHLI B IPUJIIOKCHUHA K HaCTOHHIeI\/JI nmporpamMme.

6.

6.1.

Yu4yeOHO-MeTOoAnYEeCcCKoe o0ecnmeueHne JUCIUIIINHBI

Pexomenayemas aureparypa

6.1.1. OcHoBHas qUTEpaTypa

Ne i/t

ABTOp, Ha3BaHHUE, MECTO U3AHMSI, U3ATEIBCTBO, TO/1 U3JAHU, KOJIHMYECTBO
CTpaHUI]

Kon-Bo 3k3.
B OMOIMOTEKE

[Tunasos, I11. I'. KpaTkwuii kypc o01ielt 1 OMOHEOPTaHHIECKOM XUMUN
- YuebHOe mocodue Ui CTYIEHTOB BBICIIMX arpapHbIX YUeOHBIX
BaBesicHN. - JIyranck: M3a-Bo «JIHAVY», 2004. — 235 ¢. — ISBN
066-8310-16-0

290

[[1naBoB, 1. I'. OOmiast u Heopranndeckast Xxumusl. - Jlyranck:
JTHAY, 2006. - 652 c.

255

[[1nasos, III.I". 3anaun u ynpaxHeHus 1o o01Ieil 1 HeOpraHu4eCcKoi
xumun / 1. T'. TTunasos, XK. O. dyOunkas. - JIyranck: JIHAY, 2008.
— 400 c. — ISBN 966-626-348-3.

252

CyBopoB, A. B. O6mmas xumus : yaueOHuK 17151 By30B / A. B. CyBopoB,
A. b. Hukonbckuid. - 7-e usn., crepeotut. - Cankt-IletepOypr :
Xumusgar, 2024. - 626 c. - ISBN 978-5-93808-482-7. - Tekcr :
paekTponnbiit. - URL: https://znanium.ru/catalog/product/2145641




nara obparienuns: 02.09.2024). — Pexxum q0CTyIa: 10 MOIMKUCKE.

MaprteinoBa, T. B. Heopranuueckas xumus : yaueonuk / T. B.
MapteiHoBa, U. U. Cynonunkas, 10. C. AreeBa. — 2-e u3na., ucmp. u
fjorn. — Mocksa : UHO®PA-M, 2023. — 348 c. + [on. maTepuabl
[DnexTponHbIit pecypc]. — (Briciee oOpazoBanue: bakanaBpuar). — -
DOI 10.12737/1860987. - ISBN 978-5-16-017553-9. - Tekcer :
piaekTponubIi. - URL: https://znanium.ru/catalog/product/1860987
nara obparnienus 02.09.2024). — Pexxum 10CTyIa: M0 HOIIMKCKE.

6.1.2. lonoJiHUTeIbHAS JIUTEPAaTypa

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U3ATCIIbCTBO, 'O U3AaHH, KOJTMYCCTBO CTPaHUI]

Endumor B. 1. OcHoBBI 00111e#t XuMuU : y4e0. Toco0. Ui CTyI. BICII. y4eO. 3aBe].,

6 joOydaroml. Mo XMMUKO-TEXHOJIOT. HanpaB. noarotoBku / B. U. Endumos. — 2-¢ u3za.. — M.
- UHDOPA-M, 2022. — 256 c. — (Briciiee obpazoBanue. bakanaspuar).
MaprteinoBa, T. B. Heoprannueckast xumus : yue0. A1 CTy/. BbICHI. y4el. 3aBe.,

7 OOyuJarol. 1o TeX. CIell. ¥ HalpaB. MOArOTOBKY (kBanudukaius (creneHs) "dakanasp") /

T. B. Mapreinosa, 1. U. Cynonuukas, 0. C. Areesa. — M. : UHOPA-M, 2022. — 336 c.
— (Briciiee oOpa3zoBanue. bakanaBpuar).

6.1.3. MeToanueckne yKazaHnus JJisl 00y4AOUIUXCH M0 OCBOCHHIO U CHUILINHBI

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3JIaHUA, U31ATCIILCTBO, 'O U3AaHUS, KOJIMYCCTBO CTPAHHNIL

[Tunasos, 1. I'., 3amauyHuK 1O OOIIECH XUMUK C METOJIMKOMN pelIeHUs 3a/1a4 U

1 wmumuBuayaneaeiMu 3aganusmu / 1. I, [TunasoB, M. I1. baGypuenkoBa. — JIyranck:
JIHAY, 2012. - 30 c.
6.2. IlepeueHb pecypcoB MHGOPMALMOHHO-TEJEKOMMYHMKAIMOHHOI ceTn «HTepHeT»

()Ia.nee — CE€Th «I/IHTepHeT»), l-[eOﬁXO)II/IMLIX AJIsi OCBOCHHUA JTUCHUIIJIMHBI

Ne n/nn HasBaHune nHTEpHET-pECYpCa, aIpec U PEKUM JTOCTYIIA
1. DPrnextponnas oOpa3oBatenbHas cpena JIIAY.
9 basa nanHbIX «Arponpom 3apybexxom» http:/polpred.com http://www.derev-
" jgrad.ru/pochvovedenie/pochvovedenie.html (gara obparenus: 29.08.2022).
3 [Di1ekTpOoHHO-0MOIMOoTeYHas cucteMa «AicOyk» (iBooks) - http://ibooks.ru (nara
" loOpamenusi: 27.08.2022).
4 [Dr1eKTPOHHO-OMOIHOTEUHAs cCHCTeMa u3aTebeTBa «Jlanby - http://www.e.lanbook.com
" ((mata obpamenus: 05.09.2022).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOparenus: 05.09.2022).
6 BapyOexHas 6a3a TaHHBIX pedeprpyeMbIX HaAyUHBIX KypHAJIOB Agris -
" http://agris.fao.org (nara obparenus: 08.09.2022).
[DIIeKTPOHHO-OMOIMOTEYHAsE cucTeMa «Znaniumy
7 https://znanium.ru

6.3. CpeacrBa o0ecnevyeHnsi OCBOCHUS AUCIUTIIUHbBI

6.3.1. KomnbrorepHbie 00y4awmye 1 KOHTPOJHPYIOLIHME MPOrpaMMbl



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/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj54_GSiMWJAxWsKhAIHTWVGuEQFnoECBoQAQ&url=https%3A%2F%2Fznanium.ru%2F&usg=AOvVaw3Is8XAIVZZ1jPW_oxX67JX&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj54_GSiMWJAxWsKhAIHTWVGuEQFnoECBoQAQ&url=https%3A%2F%2Fznanium.ru%2F&usg=AOvVaw3Is8XAIVZZ1jPW_oxX67JX&opi=89978449

@OyHKIUS TPOTPAMMHOT0 00eCTIedeHUs
Ne | Bug yue6Horo | HammeHoBaHME MPOrpaMMHOTO

n/n 3aHATHUS obecrneyeHus MOJEIUPY
KOHTPOJIb oOyuaroras
1omas
1 Jlexuun [IporpamMma 11 TeCTOBOM - + +

OLICHKH 3HAaHUH CTYJEHTOB

2 | Ilpaktuueckue [[Iporpamma Juis TeCTOBOU + + +

OIIEHKH 3HAHUU CTYAEHTOB

6.3.2. Ayauo- u Bu1€0nocooust
He npemycMoTpeHbl

6.3.3. KommnbloTepHble npe3eHTANNMH Y4eOHbIX KypcoB. He nmpeaycMoTpeHbl
He npenycmorpensl

7.0nucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, Heo0XoauMoM IS
OCyILLeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECCA MO IUCIUIIHHE

HaumenoBanue o6opynoBan-

Ne HBIX y4eOHBIX KaOWHETOB, [TepeueHs OCHOBHOTO 000PYIOBaHMUSI, TPHUOOPOB U
1/m | 0OBEKTOB JIJISl TIPOBEACHUS MaTepUaJIOB
3aHATUN

1 [-412 — yuebnas aymutopusa/Cron — 24 mrt., cryn — 44 mrT., mkad — 9 mwr., Tym60uka — 5
st OpOBENEHUMAIIT., JOCKa — 2 mrT., mapra — | mr., mnaboparopHOe
JEKIIMOHHBIX, J1JA0OpaTOpHBIX|00OpyI0BaHUe, JlabopaTopHas mocyaa (KOJObl, MHIETKH,
1 TPAaKTUYECKUX  3aHATUMN,OIOPETKH, BOJSHBIC XOJOAWIBHUKM M IIp.), XHUMHUYECKUE
IpYIITOBBIX M|pEaKTUBBI, IEMOHCTpPAIIMOHHBIE MaTepHabl (CTCHIBI U TIp.),
MHAWBHUYyaJIbHbBIX y4eOHO-METOJUUECKUE MaTepUabI.

KOHCYJIbTaIHH, TEKYIIETro
KOHTpPOJISI, TPOMEXKYTOYHOMH
aTTeCcTalluu u
CaMOCTOSITENILHOW paboThI




8. MesxkaucumniMHapHble CBA3HM

IIpoTokoua
COTJIACOBaHUs pabovell MPOrpaMMBbI C IPYTHMH JUCIUTUIMHAMHE
[Tpenyioxenus 06 M3MEHEHUSIX
HaumeHnoBaHUe TUCHUTIINHBI, C . o
. Kadenpa, ¢ koTopoii B paboueii mporpamme.
KOTOPO# MPOBOJIUIIOCH
MPOBOAMIIOCH COTJIACOBAaHUE 3axmroueHue 06 uTorax
COTJIacOBaHUE
COTJIACOBaHUs
AHanuTuuyeckas XuMus U GU3HKO- S
XUMHYECKHE METO/Ibl aHAIN3a
Opranuyeckas u S —
OmoopraHuydecKas XuMus

dusnveckas ¥ KOJJIOUTHAS XHUMHUSI XUMHSI
[TumieBast xuMus XUMHSI




Jluct u3mMeHeHuit pabovel IporpaMMel

IIpunoxenne 1

Howmep
[Tonmuce 3aBe-
Howmep MPOTOKOJIA Crpanunpl ¢ | Ilepeuenb oTKOppek- OLIEro
W3MEHEHUS 3acelaHus W3MEHEHUSIMU | THPOBAHHBIX ITYHKTOB Iig]q)em o
kadenphl U gaTa AP
1 No2 ot 09.09.24 13 6.1




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

MMHUCTEPCTBO CEJIbCKOI'O XO351MMICTBA POCCUMCKOM ®EJIEPAIINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE YUYPEX/IEHUE BBICIIEI'O OBPA3OBAHUS
«JIYTAHCKUI TOCYJIAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET
MMEHU K.E. BOPOILIJIOBA»

®OH/] OLIEHOYHBIX CPEJICTB YUEBHOM U CIHUILIAHBI

«Heopralmqeclcaﬂ XUMUA»

HampaBneHnue moJaroToBKH/CIIEUATLHOCTD: 19.03.03. «IIpoyKThl MUTAHUS )KUBOTHOTO
HpOHCXOX{HeHHﬂ)) (HaI/IMeHOBaHHe HanpaBJICHUA IOATOTOBKH, CHeHI/IaHBHOCTPI)
HanpasnenHocts (poduiib/crerann3anms): TexXHOJIOrusI MOJIOKAa M MOJIOYHBIX

(HauMeHOBaHHUe MPOQUIIs, CreHATN3AINH )

IIPOJIYKTOB

YPOBCHB HpOCI)CCCI/IOHaHBHOFO 06pa3OBaHI/I$IZ 6aKanaBpHaT
(bakanaBpuar, MarucTparypa, ClielHaInTeT, aCIUPaHTypPa)

Tox Havana moarorosku: 2024

Jlyranck, 2024



1.NMIEPEYEHb KOMIETEHIAN, COOTHECEHHBIX C THINKATOPAMHA JOCTHXKEHHUS KOMIETEHIIMMA, C YKAZAHUEM

3TAIIOB X ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMSA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Kon ®opmynupoBka | MHaukatopsl Oran [Inmanupyemsble HaumenoBanue mojyneit u (Mian) HaunmenoBanue
KOHTPO- | KOHTPOJUPYEMO | JIOCTHUKEHUS (ypoBeHb) pe3ynbTaThl 00y4eHUs pa3zienoB AUCIUIUIMHBI OLICHOYHOT'O CPEJICTBA
JUPYEMOM | ¥ KOMIIETEHIMU | KOMIIETEHLUU OCBOCHHUS Texymmui | IIpomexyto
KOMIIE- KOMIIETEHIIN KOHTpPOJIb YyHas

TEHLIMH u aTTecTanus
OIIK-2 Crnocoben OIIK.2.1. [lepBsiii 5Tan | 3HaTh: ocHoBHble | Tema 1. Knaccuduxarus Tectbl DK3aMeH
IIPUMEHSATH 3Haer u | (moporoBbIi XUMUYECKHE  3aKOHBI, | HEOPIraHMYECKUX COCIUHEHUN 3aKpBITOTO
OCHOBHBIE IrPAaMOTHO YpOBEHB) ux Teopetndeckue | Tema 2. OCHOBHBIE IOHATHS U THIIA
3aKOHBI U | olepupyer OCHOBbI U  00JacTu | 3aKOHbBI XUMUU
METO/bI OCHOBHBIMH IIPUMEHEHHUS B | Tema 3. Crpoenue atoma.
HCCIeA0BaHUN 3aKOHaMH U npodeccuoHanbHOM [Iepnoanueckuii 3aK0H.
€CTECTBEHHBIX MeToAaMu JIeATEIBbHOCTH. Tema 4. Xumuueckas CBs3b U
HayK JUISL | HMCCIIEOBaHU CTPOEHHE TBEP/IBIX BEILIECTB
peuieHus 3agad | " Tema 5. Xumuueckass KHHETUKA U
npodeccuoHan | €CTECTBEHHBI paBHOBeECHE
BHOU X HayKk i Tema 6. PactBopsl. Beipaxenue
NEeATEIbHOCTH peuenus KOHIIEHTPALlUHA PaCTBOPOB.
3a7a4 Tewma 7. PacTBOpBI 2JIEKTPOJIUTOB.
npodeccuona Teopust 31eKTPOIUTHYECKOM
JIBHOM JUCCOLAlUU
NEeITEILHOCT Tewma 8. BomopoaHslii mokaszaTensb.
u I'upponus coneit. bydephsie

pacTBOpPHI
Tema 9. KoMmInuiekcHbIE COETMHEHNS
Tema 10. OkucnuTeILHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Tema 11. 'annbBaHUUYECKHUN DIIEMEHT.

DIEKTPOXUMHUECKUE CUCTEMBI.
DNeKTPOIN3. DINEKTPOINU3 BOJHBIX
pPacTBOPOB M PacIlIaBOB




Kon
KOHTPO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

OJICKTPOJIMUTOB

Tema 12. Xumus s, p, d —371eMeHTOB.

Bropoii aran
(TpOABUHYTHI
i ypOBEHbD)

YMeThb:
METOIbI
MaTEMaTHYECKOTO
aHanu3a u
MOJICIIUPOBAHUS,
OIICHUBATh PE3YJIbTaThl
TEOPETHYECKOTO u
AKCIIEPUMEHTAIBHOTO
HCCIICAOBAHUS
HEOPraHUYECKHUX
BEIICCTB.

MNPUMCHATH

Tema 1. Kimaccuduxamms
HEOPraHUYECKUX COCAMHEHU
Tema 2. OCHOBHBIC HOHATHS H
3aKOHBI XUMHUHU

Tema 3. Ctpoenue aToma.
[Tepuonuueckuii 3aKoOH.

Tema 4. Xumudeckas CBSI3b U
CTPOEHHUE TBEP/IbIX BEILIECTB
Tema 5. Xumnudeckass KHHETHKA U
paBHOBECHE

Tema 6. PactBopsl. Beipaxenue
KOHLIEHTPAllMu PacTBOPOB.

Tewma 7. PacTBOpBI 271EKTPOIIUTOB.
Teopus dIEKTPOIUTUYECKON
JIACCOIAAIIN

Tema 8. BoopoaHslil mokas3aTels.
IMaaponus coneii. bydepubie
pacTBOpPbI

Tema 9. KomiiekcHbIE COeTUHEHUS
Tema 10. OkucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 11. 'apBaHUUYECKUH DIIEMEHT.

SHGKTpOXI/IMI/IquKI/Ie CHUCTCMBI.
DeKTpou3. DIEKTPOIIU3 BOIHBIX
pacTBOPOB M PACIIAaBOB
AJIEKTPOJIUTOB

Tema 12. Xumus s, p, d —31eMeHTOB.

3aganus DK3aMeH
OTKPBITOT
0 TUTIa
(BompoOCHI
JUISL

orpoca)




Kon
KOHTpO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

Tpetnii aTan
(BBICOKMI
YPOBEHbD)

HNmeTh HABBIKM: paObOTHI
C peaKTUBaMHU U
1a60paTOPHBIM
000pyI0BaHUEM,
HEOOXOIUMBIMU IS
MIPOBEJICHUS HAYIHBIX
HUCCIe0OBaHUN

Tewma 1. Kimtaccudukamus
HEOPraHWYECKUX COECAUHEHUN
Tema 2. OcHOBHBIC HOHITHS U
3aKOHEI XUMHUU

Tema 3. Ctpoenue aToma.
[Iepnoanueckuii 3aK0H.

Tema 4. XumMudeckas CBA3b U
CTPOCHHE TBEP/IbIX BEIIECTB

Tema 5. XuMuueckass KHHETHKA U
paBHOBECHE

Tema 6. PactBopsl. BeipakeHue
KOHIIEHTpallH PaCTBOPOB.

Tewma 7. PacTBOpBI 3J€KTPOITUTOB.
Teopus 2NEKTPOIIUTHYECKON
JHUCCOIHAIAN

Tewma 8. Bomopoauslii mokaszaTensb.
I'uaponus coneil. bydephsie
pacTBOpHI

Tema 9. KommiekcHbIE COCAUHEHUS
Tema 10. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUI

Tema 11. "'anpBaHMYECKUN SIICMEHT.
DIEKTPOXUMUYECKHE CUCTEMBI.
DNeKTponn3. DIEKTPOJIN3 BOIHBIX
pacTBOPOB U paCIJIaBOB
3JIEKTPOJIUTOB

Tema 12. Xumus s, p, d —31eMeHTOB.

[IpakTuue
CKHe
3a/laHus

DK3aMeH

OIIK.2.2.
OcymectBiisie
T BBIOOp

IlepBbIit 3Tan
(moporoBbIit
YPOBEHbB)

3HATh: 3aKOHBI U
METOJILI UCCIIENOBAHNN
€CTECTBEHHBIX HAYK IS

Tema 1. Knaccuduxarms
HEOPraHWYECKUX COCTMHEHU
Tema 2. OcHOBHBIE IOHATUS U

Tectnl
3aKPBITOTO
THAOA

DK3aMeH




Kon ®opmynupoBka | MHaukatopsl OTtan [Inanupyemble HanmenoBanue Moyinei u (Miam) HanmenoBanue
KOHTPO- | KOHTPOJUPYEMO | JIOCTHKEHUS (ypoBeHb) pe3yiabTaThl 00yYeHus pa3/ieNIOB AUCIUIUIMHBI OLICHOYHOTO CPEJICTBA
3aKOHOB u pelIeHus] KOHKPETHOM 3aKOHbI XUMHH
METO/IOB 3a7a4u Tema 3. Ctpoenue aToma.
HUCCIIEIOBAHU npodecCHOHATBHOR [Tepuonuueckuii 3aKOH.
u Tema 4. Xumuueckas CBA3b U
JIeATEIbHOCTH.
€CTECTBEHHBI CTPOEHHE TBEP/bIX BEILIECTB
X HayK A Tema 5. XuMmuueckass KHHETUKA U
peuieHus paBHOBECHE
KOHKPETHOU Tema 6. PactBopsl. Beipaxenue
3a1aun KOHLIEHTpAallMu PacTBOPOB.
npodeccruoHa Tewma 7. PacTBOpBI 271€KTPOJIUTOB.
JIbHOM Teopust FIEKTPOTUTUYECKON
e TEeTbHOCT JUCCOITAIIIT
u Tema 8. BoiopoaHslil mokaszaTeb.

IMaaponus coneii. bBydepubie
pacTBOpPbI

Tema 9. KomiiekcHbIE COeTUHEHUS
Tema 10. OkucnuTENBLHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 11. "'anpBaHNYECKUI 3JIEMEHT.
DIEKTPOXUMUYECKHE CUCTEMBI.
DNEKTPoNIn3. DAEKTPOIJIU3 BOJHBIX
pPacTBOPOB U PaCIJIaBOB
3JIEKTPOJIUTOB

Tema 12. Xumus s, p, d —31eMeHTOB.

Bropoii aran
(MIpOBUHYTHI
i YpOBEHb)

YMeTb: OllCHUBATH
BO3MOKHOCTh U MMyTH
CaMONPOU3BOJIBHOTO
HpOTeKaHI/Iﬂ XUMHNYCCKUX
MIPOIIECCOB, B OCHOBE

Tema 1. Knaccuduxanms
HEOPraHUYECKUX COCTUHEHUN
Tema 2. OcHOBHBIE TOHATHUS U
3aKOHBI XUMHUN

Tewma 3. Ctpoenue aToma.
IleproaruecKkuil 3aK0H.

3amanus OK3aMeH
OTKPBITOT
0 THIa
(BompoCHI
JUTSt

orpoca)




Kon
KOHTPO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

KOTOPBIX JIEXkKaT
pa3IMYHbIe XUMUYECKHE
peaKIvu; JeaTh
BBIBOJIBI.

Tema 4. Xumudeckas CBI3b U
CTPOEHHE TBEP/IbIX BEILIECTB

Tema 5. Xumundeckass KHHETUKA U
paBHOBeECHE

Tema 6. PactBopbl. Beipaxkenue
KOHIIEHTPAIlUU PaCTBOPOB.

Tema 7. PacTBOpBI 3JI€KTPOITUTOB.
Teopus 2NEKTPOIIUTHYECKON
JUCCOIMAluU

Tema 8. BoopoaHblil mokas3aTels.
IMunponus coneit. bydepusie
pacTBOpbI

Tema 9. KoMIUieKCHBIE COEIUHEHUS
Tewma 10. OxkucnurensHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

Tema 11. 'annpbBaHUUECKUN DIIEMEHT.

DNEKTPOXUMHUECKUE CUCTEMBI.
DNeKTpoan3. DNEKTPOIJIN3 BOJHBIX
pPacTBOPOB U PACILIaBOB
JNIEKTPOIIUTOB

Tema 12. Xumus s, p, d —311eMeHTOB.

Tpernii 3Tan
(BBICOKMI
YpOBEHB)

HNMeTh HABBIKH:
BBIIOJIHEHUST OCHOBHBIX
XUMHUYECKHUX
71a00paTOPHBIX
ornepanui,
HEOOXOINMBIX B
MIPAKTUKE aHAITN3a
00BEKTOB CEILCKOTO
XO03sHCcTBA C
MPUMEHEHUEM

Tema 1. Knaccuduxanus
HEOPraHUYECKUX COCAMHEHUI
Tema 2. OcHOBHBIC IOHITHS 1
3aKOHEI XUMHUU

Tewma 3. Ctpoenue aToma.
IIepnoanueckuii 3aK0H.

Tema 4. XumMudeckas CBA3b U
CTPOEHUE TBEP/IBIX BEILIECTB
Tema 5. Xumudeckass KHHETHKA 1
paBHOBECHE

[IpakTnue | Ox3ameH
CKHE

3aaHus




Kon ®opmynupoBka | MHaukatopsl OTtan [Inanupyemble HanmenoBanue Moyinei u (Miam) HanmenoBanue
KOHTPO- | KOHTPOJUPYEMO | JIOCTHKEHUS (ypoBeHb) pe3yiabTaThl 00yYeHus pa3/ieNIOB AUCIUIUIMHBI OLIEHOYHOTI'0 CPEJICTBA
WHCTPYMEHTAIbHBIX Tema 6. PactBopbl. Beipaxkenue
METO/IOB. KOHIICHTPALIUU PACTBOPOB.
Tema 7. PacTBOpPBI 3JIEKTPOJIUTOB.
Teopus 2IEKTPOIIUTHYECKON
JUCCOIUAlUU
Tema 8. BoopoaHblil mokas3aTels.
IMunponus coneit. Bydephsie
pacTBOpbI
Tema 9. KoMIUieEKCHBIE COEIUHEHU
Tema 10. OxucnautenbHo-
BOCCTAHOBUTEJbHBIE PEAKIIUN
Tema 11. 'anpBaHUYECKUHN JIIEMEHT.
DIEKTPOXUMUYECKUE CUCTEMBI.
DNeKTpoan3. DNEKTPOIIN3 BOJHBIX
pPacTBOPOB U PacIUIaBOB
JNEKTPOJIUTOB
Tema 12. Xumus s, p, d —311eMeHTOB.
OIlK.2.3. [lepBsiii aTan | 3HATH: 3aKOHBI U Tema 1. Knaccuduxanus TecTsl DK3aMeH
JlemoHCcTpup | (MOPOTOBBIM | METOJIBI UCCIIETOBAHUI HEOPTraHWYECKUX COCTMHEHUI 3aKPBITOTO
yeT yMEHHE | YPOBEHD) €CTeCTBEHHBIX HayK Uil | Tema 2. OCHOBHBIE TIOHATHS U THNA
MIPUMEHSATH pereHus 3aKOHbI XUMHH
KOHKpETHbIE IIPOU3BOJICTBEHHBIX Tema 3. Ctpoenue aroma.
3aKOHBI u 3azay. [lepuoanueckuii 3aKoH.
METOIBI Tema 4. XuMmuueckas CBA3b U
€CTECTBEHHBI CTPOEHHE TBEP/IbIX BEILIECTB
X HayK A Tema 5. XuMudeckast KHHETHKA U
KOMILJIEKCHOT paBHOBeEcHE
0  pelleHus Tema 6. PactBopsl. Beipaxenue
MIPOU3BO/ICTB KOHIIEHTPALlUU PaCTBOPOB.

E€HHBIX 3a1a4

Tewma 7. PacTBOpBI 271€KTPOIUTOB.
Teopust dAEKTPOIUTUYECKON




Kon
KOHTPO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

JHCCOLAAIIN

Tema 8. BoopoaHblil mokas3aTelns.
IM'aaponus coneii. bydepubie
pacTBOpbI

Tema 9. KoMIuieKCHBIE COETIUHEHUS
Tema 10. OkuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUH

Tema 11. NaipBaHUUYECKUI DIIEMEHT.

DNEKTPOXUMHUYECKUE CUCTEMBI.
DneKTpoau3. DNEKTPOIIN3 BOJHBIX
PacTBOPOB U pacIljIaBOB
IIEKTPOIIUTOB

Tema 12. Xumus s, p, d —31€MEHTOB.

Bropoii aran
(TPOJABUHYTHI
1 ypOBEHb)

YMmeTn: BIOUpaTh
camble OBICTpPBIE, TOYHBIE
A HEOOXOMUMBIE I
pereHus
MIPOU3BOJICTBEHHBIX
3aJa4 METOAbl aHAJIN3a;
MPaBUIEHO
paccUUTHIBaTh U
OOBSICHATH TIOJTYYCHHBIE
pe3ynbTaThl, J€NaTh
BBIBOJIEI.

Tema 1. Knaccuduxanus
HEOPraHUYECKUX COECAVNHEHUN
Tema 2. OcHOBHBIE TOHATHUS U
3aKOHBI XUMHUN

Tewma 3. Ctpoenue aToma.
IIeproarueckuii 3aK0H.

Tema 4. Xumnueckas cBA3b U
CTPOEHHE TBEPABIX BELLIECTB
Tema 5. Xumuueckass KHHETUKA U
paBHOBECHE

Tema 6. PactBopsl. Beipaxenue
KOHLIEHTPALlUU PACTBOPOB.

Tewma 7. PacTBOpBI 371€EKTPOIUTOB.
Teopus 2IEKTPOIIUTUYECKON

U CCOIUAIIU

Tema 8. BomopoaHslil mokas3aTeins.
lMunponus coneit. Bydepusie
pacTBOpHI

3amanus DK3aMeH
OTKPBITOT
0 TUTIA
(Bompochl
JUTS
orpoca)




Kon
KOHTPO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

Tema 9. KoMIUieKCHBIE COEIUHEHNS
Tema 10. OxkUCIUTENBLHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUH

Tema 11. NaipBaHUUYECKUI DIIEMEHT.

DNEeKTPOXUMHYECKHE CHCTEMBI.
DneKTpoan3. DNEKTPOJIN3 BOJHBIX
PacTBOPOB U PacIlJIaBOB
IEKTPOIIUTOB

Tema 12. Xumus s, p, d —31€MEHTOB.

Tpernii 3Tan
(BBICOKHIT
YpOBEHB)

HNMeTh HABBIKH:
BBIITOJITHEHUS OCHOBHBIX
XAMHYECKHUX OIEpalnid,
HEOOXOIMMBIX IS
KOMIUIEKCHOTO PEIICHUS
MIPOU3BOACTBEHHBIX
3a7a4

Tema 1. Kimaccudukanms
HEOPraHWYECKUX COCAMHEHUM
Tema 2. OCHOBHBIC HOHATHS H
3aKOHBI XUMHUU

Tewma 3. Ctpoenue aToma.
Ileproarueckuii 3aK0H.

Tema 4. Xumudeckas CBI3b U
CTPOEHHE TBEP/IbIX BEILIECTB
Tema 5. XumMudeckass KHHETHKA U
paBHOBeECHUE

Tema 6. PactBopsl. Beipaxenue
KOHLIEHTPAllMu PacTBOPOB.

Tewma 7. PacTBOpBI 271EKTPOIIUTOB.
Teopus dIEKTPOIUTUYECKON
JIACCOIMAITAN

Tema 8. BonopoaHblil mokas3aTeins.
lMunponus coneit. Bydepusie
pacTBOpbI

Tema 9. KommiaekcHbIE COSTMHEHUS
Tema 10. OkucauTenbHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

Tema 11. 'anpBaHUUYECKUH DIIEMEHT.

[IpakTnue | Dx3ameH
CKHe

3aJaHusd




Kon
KOHTPO-

DopmyJIHpOBKa
KOHTPOJIMPYEMO

Nunukatopel
IOCTHKEHUS

Oran
(ypoBeHb)

[Inanupyemble
pe3yiabTaThl 00yYeHus

HanmenoBanue Moyinei u (Miam)
pas3enoB AUCHUIUINHBI

HaumenoBanue
OLICHOYHOTO CPEJICTBA

DNEeKTPOXUMHYECKHE CHCTEMBI.
DneKTpoan3. DNEKTPOIIN3 BOJHBIX
PacTBOPOB H PACIIaBOB
IEKTPOIIUTOB

Tema 12. Xumus s, p, d —31eMEHTOB.




2. OMIMCAHUE MOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHUS

KOMIETEHIUIA, OMUCAHME IIKAJ OLIEHUBAHUA

Ne | HaumenoBanue Kpatkas IIpencraBnenne | Kpurepuu oneHuBaHUS IIkana oneHUBaHUSA
n/n OIIEHOYHOI'0 XapaKTepUCTHUKA OLIEHOYHOT' O
cpencTaa OLIEHOYHOT' O CpeacTBa B
cpencTaa honme
1. Tect Cucrema TecTtoBble B Tecte Boimonueno 90- | Onenka «Omauunoy (5)
CTaHJAaPTU3UPOBAHHBIX| 3aJaHMs 100% 3ananuit
3aJJaHUM,
MO3BOJISAIOIIAS B Tecre BeimonHeHO | Onenka «Xopouioy (4)
H3MEPHTH YPOBEHH 6oxee 75-89% 3amaHuit
3HAHUN. B Ttecre Bemonneno 60- | Onenka
74% 3ananuit «Yoosenemsopume-ivHo»
®)
B Ttecre BBmMoONHEHO | Onenka
MeHee 60% 3ananuii «Heyooenemeopu-
menvHo» (2)
bonpmas yacTb | OreHka «Heyooenem-
ompeieneHui HC | gopumenvro» (2)
TIpeCTaBJICHA, oo
TpeCcTaBICHA c
rpyOBIMH OIIMOKAMHU.
2. Omnpoc dopma pabotsl, | Bompockr k IIponemonctpupoBanbl | Orenka «Omauunox (5)
KOTOpas  II03BOJIIET | OIpOCY IperonaragMele
OLIGHUTh  KpPYyro3op, OTBETHI; NPaBUIHHO
YMEHHE  JIOTHYECKHU HCTIONB30BaH AJITOPUTM
MOCTPOUTH OTBET, 000CHOBaHMI BO BpeMs
YMEHHE pacCyKACHUM; €CThb
MIPOIEMOHCTPUPOBATH JIOTHKA PacCyKICHUH.
MOHOIIOTHYECKYTO [ponemoncrpupoBansl | Orenka «Xopouio» (4)
peds u HHBIE TpeIoaraeMbIe
KOMMYHHUKATHBHEIC OTBETBI, ©CTh JIOTHKa
HaBBIKH. YcTHbli paccyXIeHuH, HO
orpoc o0manaer HETOYHO HCIOJB30BaH
60BIIIMH anroput™M 000CHOBaHHHU
BO3MOXKHOCTSIMU BO BpeMs pacCyxJIeHHUH
BOCTIUTATEIBHOTO M HE BCE  OTBETHI
BO3JICHCTBUS, MHOJIHEIE.
cosaasas ycClIoBuUsA IIponemonctpupoBansl | Onenka
sl HeOpMaIbHOrO IIPEAIOoJIaracMple «Yooenemeopumenvroy»
OOIIEHMSI. OTBETHI, HO | (3)
HETPaBUIEHO
HCIIOJIB30BaH QITOPUTM
000CHOBaHMI BO BpeMs
paccyXIeHU;
OTCYTCTBYET JIOTHKA
pacCcyXJICHHUH; OTBETHI
HE TIOJIHBIE.
OTBeTEI He | Ornenka
HPEACTABJICHBI. «Heyooenemsopu-
menvHo» (2)
3. Mpakruyeckne | HanpasneHo Ha [Ipaktuueckue | IlpogeMoHCTpHUpPOBaHO Onenka «Omauunoy (5)
3alaHMA OBIIICHUE METOJAMH | 3aaHHSA cBOOOIHOE BIIaJICHHE
1 METOTUKAMH npodeccHoHaIBHO-
M3y4yaeMou MTOHS TUHHBIM




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

THACITUILIAHGL. {71
pemeHus
mpearacTes
pemuTh

KOHKPETHOE 3a/IaHUC
(curyanuro) 6e3
MPUMEHCHUS
MaTeMaTHYECKUX
pacyeToB.

amnrapaToMm, BaIeHIe
METOJAMU U
METOIMKAMU
MCIUIIINHBL.
IToxa3aHbl CrIOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIIUICHUSI, TBOPYCCKOM
aKTUBHOCTH. 3aJaHue
BBIIOJIHEHO B ITOHOM
o0BeME.

[IpoaemMoHCTpHpPOBaHO
BIIaJICHHE
npogecCHOHAIBHO-
TTOHSITUHHBIM
ammmaparom, npu
MIPUMEHCHAN METOIIOB U
METOIUK IHUCLMILIAHBI
HE3HAYMTEIbHEIC
HETOYHOCTH, ITOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEJILHOTO
MBIIUIEHUS], TBOPYECKOM
aKTUBHOCTH.  3aJaHuc
BBIIIOJIHEHO B IIOJHOM
o0BeEME, HO ¢
HEKOTOPBIMHU
HETOYHOCTSIMH.

Ornenka «Xopouwioy (4)

IIponeMoHCTpHPOBAaHO
BIIaJICHHUE
npodeccuoHaIbHO-
MOHATUUHBIM
amnmapaToM Ha HH3KOM
YpOBHE;  JIONyCKArOTCA
OLIMOKH npu
MIPUMEHEHUH METOJIOB U
METOAMK JUCLHUIUINHBL
3ajaHue BBIIIOJHEHO HE
MOJHOCTBIO.

Ornenka
menvro» (3)

He
MIPOJEMOHCTPUPOBAHO
BJIaJICHUE
npodeccrnoHaIbHO-
MHOHITHHHBIM
anmapaTroM, METOJIaMH H
METOIMKAMU
MCIUIIINHBL.
HE BBIIIOJIHEHO.

3amanne

Ornenka
«Heyooesnemeopu-
menvHo» (2)

9K3aMeH

KonTpoasHoe
MEpPOIIPUATHE,
KOTOpO€ IIPOBOJAUTCS
10 OKOHYaHUU
U3Yy4EHUs
JUCUUIUIAHBIL.

Bompocs! k
JK3aMEHY

IToxa3ano 3HaHue
TEOPHUH BOIIPOCA,
MOHSTUHHO-
TEPMHUHOJIOTHYECKOTO
ammapara JUCIUILTHHE;
YMEHHE aHATH3HPOBATh
npobiiemy,
COJIEPKATEIBHO U
CTHIIMCTHYECKHU
IPaMOTHO U3J1araTh CyTh
BOMpOCa; TITyOOKO
MMOHMMATh MaTepHal;

Ouenka «Omauuno (5)

«Yooenemesopu-




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

BJIaJIEHIE
AHATMTHYECKUM
CII0COOOM H3JIOKEHUS
BOTIPOCA, HAYYHBIX
WJIeii; HaBBIKAMU
apryMeHTAIUHU U
aHaiu3a (aKToB,
COOBITH, SBIICHUA,
MIPOLIECCOB.
BrictaBnsercs
oOyJaromemycs,
MOJIHO, TOAPOOHO |
TrpaMOTHO
OTBETHBIIEMY Ha
BONIPOCHI ~ Omiiera |
BOTIPOCHI
9K3aMEeHaTopa.

[Tokazano
OCHOBHBIX
TCOPETUYECCKUX
MOJIOKEHUHA  BOIPOCa;
YMEHUE aHAIU3UPOBATH

3HAaHUC

SIBJICHHS, (hakTsI,
IeHCcTBUS B paMKax
BOTIpOCa;
COJIepKATEIBHO i
CTUJIUCTUYECKU
TPaMOTHO U3JIaratb CyTh
BONpOCa, HO  HWMeEeT
MECTO  HEJ0CTaTOYHas
[MOJIHOTA OTBETOB  IIO
M3JlaraeMoMy BOIIPOCY.
[IpopemoncTprupoBaHO
BJIaJICHUC
aHAJTUTUYCCKUM
CIIOCOOOM  U3JIOKEHHS
BOTIpOCA ¥ HaBBIKAMU
apryMeHTaInu.
BricraBisiercs
oOyuaromemycsl,
MOJIHOCTBIO
OTBETHBIIIEMY Ha
BONIPOCHI  Oujerta ©
BOIIPOCHI
9K3aMeHaTopa, HO

JIOTTyCTUBIIEMY npu
OTBETax

HE3HAYUTEIbHbIE
OIINOKH,
YKa3bIBAIOIIIHE Ha
HaJnJIue
HCECUCTECMHOCTHU nu

poOesIOB B 3HAHMSIX.

Omnenka «Xopouwioy (4)

[Tokazano 3HAHUE
TEOPUH BOIIpoca
(dparmMeHTapHO
(HETIOTHOTA M3JIOKECHUS
nHPOPMAINH;
OIePUPOBAHUC

OneHka
pumensro» (3)

«Yooseremeo-




/o

Hanmenosanue
OLIEHOYHOI'0
cpencTaa

Kparkas
XapaKTEePUCTHKA
OLICHOYHOTO
CpencTBa

[IpencraBnenue
OIIEHOYHOI'O
CpencTea B
houme

Kpurepun onennBanus

IlIkana oneHnBaHUS

MOHATHUSIMH Ha OBITOBOM

YpOBHE); yMEHHE
BBIJICIINTH TJIABHOE,
c(hopMyIHpPOBaTH
BBIBOJIB, MI0Ka3aTh
CBSI3b B IIOCTPOCHUU
OTBeTa HE
MPOJIEMOHCTPUPOBAHO.
Bnagenue
AQHAJTUTHYECKUM

cnoco0OM  M3JIOKEHHUS
BOTIpOCA W  BIIAJCHHE
HaBBIKAMU
apryMeHTalnu HE
MIPOAEMOHCTPUPOBAHO.
OO0yuaromuiics
JTOTTYCTHI
CYyIIECTBEHHBIC
OomuOKH TIPU OTBETax
Ha BOIPOCHI OMJICTOB U

BOIIPOCHI
sK3aMeHaTopa.

3Hanne  moHsATHHHOTO | OneHka

alapara, TeOpUN | «HeyoosremseopumenbHo»
BOTIpOCa, He | (9)
MIPOAEMOHCTPUPOBAHO;

YMEHHE aHaJU3UPOBATh
yueOHBII MaTephan He
MPOAEMOHCTPUPOBAHO;
BJIaJICHHE
AHAJIUTUYCCKHUM
CIHOCOOOM  HBJIOKEHMS
BOTIpOCA H  BIIAJICHHE
HaBBIKAMH

apryMeHTaluH HE
MPOJIEMOHCTPUPOBAHO.
OO0yuaromuiics HE

OTBETWJI HAa OAWH HIIH
JIBa Bompoca Owiera U
JIOTIOJTHUTEJIbHBIE
BOIIPOCHI
9K3aMEHaTOpA.




3.TUIMOBBIE KOHTPOJILHBIE 3ATAHUS I UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OLIEHKHW 3HAHWI, YMEHUI, HABBIKOB ¥ (UJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUX 3TAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIU B TPOIIECCE OCBOEHUS OFPA3OBATEJIBHOM
ITPOI'PAMMBbI

OIIeHO‘lHLIe cpeacrea AJisi MPOBEACHUS TEKYIIECI0 KOHTPOJIsA

Texymuii KOHTPOJIb OCYIIECTBIIACTCS MPENOJaBaTeieM TUCHUILIMHBI IPU MPOBEICHUN
3aHATUN B (hOpME TECTOBBIX 3aJIaHUI, YCTHOTO ONPOCA U MPAKTUUECKUX 3aaHHi.

OIIK-2 Cnoco6eH npuMeHSITh OCHOBHBIEC 3aKOHBI M METOIbI MCCIICIOBAHUIA €CTECTBEHHBIX
HAYK JUIS pelieHus 3a/1a4 PO eCCHOHATBHON ASSITETbHOCTH

OIIK. - 2.1. 3naeT W TrpaMOTHO OIEPUPYET OCHOBHBIMH 3aKOHAMH U METOAAMH
WCCJICIOBAHMI €CTECTBEHHBIX HAYK JJIS PEIICHUS 3a/1a4 MPo(ecCHOHALHOM eI TeTbHOCTH

IlepBblii 3Tan (MOPOroBoOii YPOBEeHb) — NMOKa3bIBaeT ¢POPMUPOBAHHOCTDH MOKa3aTesl
KOMIIETCHIIMU <«3GHATDH»: OCHOBHbIC XHMHYECCKHE 3AKOHbI, HX TCOPECTHYCCKHUEC OCHOBBI M 00J1acTH
NPUMEHEeHUs B IPo¢)eCCHOHAIBHOI 1esITeJIbHOCTH.

TecToBblE 3aJaHUA 3aKPbBITOI'0 THIIA

1. XuMHYecKH HeJeUMble YACTHIbI HA3LIBAKOTCS (BbI0epHUTE OIMH BAPHAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aTroM KHcI0poaa

B) SIPO aTOMa IeJIus

') MOJIEKYyJla aMMHaKa

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

0) METAJUTMYECKOU CBSI3H

B) BOJOPOAHOI CBA3U

') KOBAJICHTHOMN CBS3H

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

a) pacrer

0) yMeHbIIIaeTCs

B) CHauaja ocjiabeBaeT, 3aTeM pacTeT

') HE U3MEHAETCS

4. KoauuecTBo (M0JIb) KATHOHOB U AHHOHOB, 00PA3yIOIIMXCSI MPH MOJIHOW THCCONUAIIUH
1 MOJIb HUTpaATA AJTIOMUHHUSA, COOTBETCTBEHHO PABHbI (BbIOEPHTE OJJMH BAPDUAHT OTBETA):
a)3ul

6)lu3

B)2u3

r3u?2

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

a) NOy;

0) NHs;



B) HNOg3;

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

6. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE MeKIY XMMHUYECKMMHM 3JIeMEHTAMH H
3JIeKTPOHHBIMHU (OPMYJIaMH UX aTOMOB:

JyiekTpoHHasA hopMyJia DJIeMeHT
1. 1s°25°2p°35°3p®3d™%4s" a) Li
2. 1s°25°2p°3s°3p° 6) Zn
3. 1s°2s" 8) Cu
4. 15°25"2p°3s°3p°3d'%4s r) Al
n) Ar
e) Fe
Kurou:
1 2 4
B 0

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTb MOKA3aTesIsl
KOMIIETEHIIUH «yYMeTb»: IPHUMEHATh METOJbl MAaTEMaTHYECKOIO aHAJIW3a W MOJAEINPOBAHUSA,
OLICHUBATh  PE3yJIbTAaThl  TEOPETHUYECKOTO M OKCIEPUMEHTAJIbHOIO  HCCIENOBaHUSA
HCOPTaHNYCCKUX BCIICCTB.

3agaHuA OTKPBHITOrO THIA (BONPOCHI AJIsl 0OIIPOCa):

1. VkasaTh Kakoil 3aKOH BbIpa)KaeTCs JTAHHBIM OIpe/IeJIeHUEM: MacChl (00BEMBI) pearupyronux
BEIIECTB OTHOCATCS MEXAY COOOM KaK MOJISIpHbIE MacChl (00bEMbI) X SKBUBAJIEHTOB.

2. CoenvHeHHME WIH TPOCTOE BEIIECTBO, COAEPIKalllee aTOMbl JIEMEHTa B NPOMEXYTOUHOM
CTEMEHH OKHCJIEHMS MOXKET NpuoOpeTaTb U TEepATh AJEKTpoHBl. Ero mnoseneHue
OIIPEAEIIAETCS XUMUYECKONW TIPUPOION AJIEMEHTa-TIapTHEPA, C KOTOPBIM OHO COIIPHKAacaeTcs,
YCIOBUSIMU M XapaKT€POM CpPEeJIbl, B KOTOPOH MPOTEKAeT OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
peakuus. JlaidTe ompeneneHHe 3J€MEHTaM, KOTOpble NPUOOPETAIOT 3JEKTPOHBI B XOJI€
peaKuu U KOTOPbIE TEPSIOT JIEKTPOHBI.

3. Kaxnpril aneMeHT coriacHo mepuoandeckoi tadbnuie snementoB .M. MenneneeBa umeer
CBOM TMOPSAKOBBIA HOMEp. YKaXUTE, KaKME€ XapaKTEPUCTHUKHA aTOMAa MOXHO OIPEIEIUTH,
3Hasl IOPSIIKOBBII HOMED AJIEMEHTA.

4. Ha3zoBuTe 3J€MEHT, KOTOPOMY COOTBETCTBYET IaHHOE CTPOEHHE BHEIIHEro CJIOS aToMa:
25°2p° .

5. B KOMIUJIEKCHOM COEIUWHEHUH TMOJIOXKUTEIbHO 3apsDKEHHBIM HMOH MeTaula 3aHUMaeT
LIEHTPaJIbHOE MECTO, & MOHBI IPOTUBOIIOJIOKHOIO EMY 3HAKa WJIM HEUTPAJIbHBIE MOJIEKYIIBI,
pacrosoxeHsl BOKpyr Hero. Jlaiite ompeneneHue LEHTPaJbHOMY HMOHY MeTalja U MOHAM
(HEeUTpanbHBIM MOJIEKYJIaM), PAaCIIOJI0KEHHBIM BOKPYT HETO.



Koaroun:
3aKOH DKBUBAJIEHTOB

OKHCIINTCIIb, BOCCTAHOBUTCIIb.

3apsij sApa aToMa, YUCIO POTOHOB, JIEKTPOHOB, HEUTPOHOB

a3oT

OB WN -

KOMHH@KCOO6pa3OBaTCJIb; JINTaHAbI.

Tpernit 3Tan (BBICOKMI YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKa3aTess

KOMIICTCHIIMM «HMMeTh HABBIKH»: PpaldoTel ¢ peakTHBaAaMHM H Ja0OPaTOPHBIM

o0opyroBaHneM, He0OXOAMMbBIMH IJIsl IPOBEACHHUS HAYYHBIX HCCIeI0BAHUI
IIpakTHyeckue 3a1aHus

1. IIpoananuzupyiite, IPOMCXOIUT JIU TUAPOIU3 COJIeH, 0Opa30BAHHBIX CUIIbHBIM OCHOBAaHUEM U

cJ1a00H KUCIIOTO.

PacunTaiiTe MOJISIpHYIO Maccy KBHBaleHTa cepoBoaopoaa (HxS).

Boranciute pH pacTBopa, KOHIEHTPAIHS THAPOKCHI-HOHOB B KOTOpoM pasHa 107 (Mos/m).

VYKaXuTe peakiyio cpe/ibl BOAHBIX PACTBOPOB XJIOPUIA HATPUs, HUTpaTa aMMOHHUS, Cylbpuia

HaTpus (YKaKUTE TIOCIIEI0BATENIBHO).

5. CynppaT aMMOHUS SBISETCS 3JIEKTPOJIUTOM. YKaKUTE CYMMapHOE KOJIWYECTBO HOHOB
(KaTMOHOB M AaHHOHOB), HA KOTOPOE IUCCOLMUPYET JAaHHOE BEIIECTBO.

o

Koaroun:

1 TUAPOIU3 TPOUCXOAUT

2 | MomsipHas Macca OJKBHBalleHTa cepoBojopona (Mpoks.(HyS)) paccuuThiBaeTcs Kak
npousseaenne sxBuBaieHTa (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. OcyuiecTBisieT BEIOOpP 3aKOHOB U METOJIOB MCCJIEIOBAaHUN €CTECTBEHHBIX HAyK JJIs
pelIeHns KOHKPETHO! 3aaul podecCHoHaIbHOM 1€ TeNbHOCTH

IlepBbiii 3Tan (MOPOroBoOil ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeJs
KOMIIETEHIMH «3HATB»: 3aKOHBI U METOJBbI UCCIECNOBAaHUN €CTECTBECHHBIX HAyK Ul pELICHUS
KOHKPETHOM 3a71auu Mpo(hecCUOHATBHOM e TEIIbHOCTH.

TecToBbIE 3alaHusA 3aKpPbITOIro TUIIAa

1. MaccoBasi 101 BOJA0OpPO/Ja MeHbIle BCero B BellecTBe, gopMysia KOTOporo (Bbidepure
OIMH BAPMAHT O0TBETA):
a) CH4
6) H,CO3
B) C2H2
I‘) C2H6

2. MakcuMajibHOe YHMCJI0 3JIEKTPOHOB, KOTOPO€ MOMKET coAep:KaThcsi Ha 5J-mogypoBHe

(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. Koqn4yecTBO (M0JIb) KATHOHOB M AHHOHOB, 00Pa3yIONIUXCS MPH MOJHOM auccounanuu 1
MOJIb HUTPATa aJIOMHHNS, COOTBETCTBEHHO PABHbI (BbIOEpPUTE OJJMH BAPHAHT OTBETA):

a)3ul

6)1lu3

B)2wu3

r)3u?2.

5. Yka:kuTe BelleCTBO B KOTOPOM cepa MOKeT ObITh TOJIbKO BOCCTAHOBHUTeIeM (BbiOepuTe
OIMH BAPMAHT OTBETA):

a) HzSO4

0) H,S

B). H2SO3

r). S.
Kiaroun:
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.
YcranoBuTe coOTBeTCTBHE Mexay (GopMyJioii BemecTBa W KJIACCOM HEOPraHHYECKHX

COeIMHEeHUI1:
Knacc Heopranmueckux coeHeHuil BemecTBo
1. Cpenuss conb a) H,CO3
2. OcHoBaHue 0) CuSO,4-5H,0
3. Kucnora B) CO;
4. Kpucramtoruapar r) K2SO4
n) Cu(OH),
e) NaHCO;
Karwoun:
2 4




Bropoii 3Tan (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH MOKAa3aTesIsl
KOMIICTCHIUHA «YMETb»: OIICHUBATG BO3MOXHOCTH M IIYTH CaMOIIPOMU3BOJBHOTO IIPOTCKaHUA
XUMHYECKHUX ITPOLIECCOB, B OCHOBE KOTOPBIX JICKAT PA3IMYHBIC XUMUYCCKUC PEAKIIUN; AC€JIaTh BEIBOJbI.

3ajaHusi OTKPHITOrO TUINA (BONPOCHI JJIS1 OIIPOCA):

1. HazoBure 3aKOH, COTJIaCHO KOTOPOMY OJMHAKOBOE YHCIO MOJICKYJ COJEPXKUTCSA TIpH
OJIMHAKOBBIX YCJIIOBUSIX B PaBHBIX O0BbEMax pa3IMYHbIX ra30B.

2. JlaiiTe  ompeAciieHWE — IOKa3aTelo,  ONPENCISIIONIEMY  YHUCIO  OTJAHHBIX  WJIH
MPUCOCIUHEHHBIX 3JIEKTPOHOB MJIH K€ YUCIIO CMELIEHHBIX 3JIEKTPOHHBIX Map B COSAUHEHUU.

3. Kaxkoe naszpanue B Ilepuomnueckoii tabnume /.M. MenaeneeBa MMEIOT rOpU30HTAIBHBIC
pSAABl  DJIEMEHTOB, KOTOpbIE€ HAUMHAIOTCS IIEJIOYHBIM METANIOM U 3aKaHYUBAIOTCS
WHEPTHBIM Tra30M.

4. Ha3oBuTe Kiacc COCIMHEHMH, NMPH IMCCOIMAINM KOTOPBIX 00OpasyloTcs katHoHel H' u
OTPUIATENILHO 3apsKEHHbIC KUCIOTHBIE OCTATKH.

5. VYkaxwure, KakoWl BEJIUYMHON XapaKTEpHU3yeTCs CIOCOOHOCTh BELIECTBA PACTBOPATCS B
JTAHHOM PAacTBOPHUTENE MPHU JAHHBIX YCIOBUSX (TeMIepaType, TaBICHHIH )

Kuaroun:

3aKOH ABOTajipo

CTCIICHBb OKHCJIICHHA 3JICMCHTOB

(50 (O

KHCJIOTBI

QD WIN -

pPaCcTBOPUMOCTDb

Tpernit 3Tanm (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKA3aTeNs
KOMIIETEHIIUM «MMeTh HABBIKW»: BbINOJHEHHUS] OCHOBHBIX XMMHYECKHX JIA00PATOPHBIX
onepanuii, HeoOXOAMMBIX B MNPAKTHKe aHaJIW3a O0OBEKTOB CEJIbCKOr0 XO03fiCTBa ¢
NPUMEHEHUEeM HHCTPYMEHTAJIbHbIX METO/10B.

IMpakTuyeckue 3axaHus

1. Paccumtars pOH rumpokcuna HaTpusi, KOHIIEHTPALUS THAPOKCUA-UOHOB B KOTOPOM paBHA

(MomB/T) paBHA 10°.

[Tpoananu3upyiite, Kak MEHSIFOTCSI KHCIIOTHBIE CBOMCTBA OKCUIOB B psay Si02—P20s5-S03

3. OObscaute Ha mpumepe peakiuu 2CO + 0,—2CO;
KaK C TMOMOIIbI0 (haKTOPOB, BIMSIONIMX HA XUMHUYECKOE PaBHOBECHE, MOKHO CMECTUTh
PaBHOBECHE CUCTEMBI B CTOPOHY MPSIMOM pPEaKIlHH.

4. JlaliTe Ha3BaHWE KOMIUIEKCHOMY COEIMHEHUIO, TTOyYEHHOMY B XOJI€ PEaKIUu:
AgCI+2NH,OH — [Ag(NH3),]CI+2H,0

5. MomspHas wmacca Jr000r0 BellecTBa 3aBHUCHUT OT aTOMAapHOTO COCTaBa BEIIECTBA.
Omnpenenute MOJIIPHYIO MacCy OKCHJIa BOJIOPO/IA.

N

Kuaroun:

pOH=9

YCUIINBAIOTCHA

YBCJIUYUTH JABJICHUC U KOHIICHTPAINWIO HCXOJHBIX BCUICCTB

xyopu quamuacepeopa (1)

OB |WNF-

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




OIIK. - 2.3. /leMmoHCTpHUpYeT YMeHHe NPHMEHSATHh KOHKPETHbIe 3aKOHbI U METOABI
ecTeCTBEHHBIX HAYK JJIs1 KOMILJIEKCHOI'O pellleHUs MPOU3BOCTBEHHBIX 3a/1a4.

IlepBblii 3Tan (MOPOroBoil ypoBeHb) — MOKAa3biBaeT CHOPMHPOBAHHOCTH IOKA3ATeIsA
KOMIIETEHIIHN «3HATh»: 3aKOHbI M MeTOJbl MCCJIEJOBAHUI €CTECTBEHHBLIX HAyK Jisl
peleHus NPOU3BOICTBEHHbIX 32/1a4.

TecToBbIE 3aJaHUA 3aKpPbITOro THIIA

1. ATOM 3TOro 3j1eMeHTa uMeeT IEKTPOHHYI0 KOH(PUIYypaluIo JABYX MOCJIEIHUX YPOBHEH
35%3p®4s5%3d® (BbIGepHTE OMH BAPHAHT 0TBeTa):

a) AMIOMUHUHT

0) apcen

B) BaHaIUH

) XpoM

2. HaumeHee npo4yHasi XuMH4yecKasi CBsI3b (BbIOEPUTE OIUH BAPHAHT OTBETA):
a) MeTaJTTHYeCKast

0) noHHas

B) BOJOPOJIHAS

') KOBaJICHTHAast

3. Ilpn oaunHakoBOW TemmepaTrype W jAaBjeHuu 1 J razoo0pasHoro kuciaopoga u 1 a
razoo00pa3Horo BOJA0OPOAa MMEKT paBHbIe (BbIOepUTEe OIMH BAPUAHT OTBETA):

a) YUCJIO MOJIEKYJI

0) Macchl

B) IUIOTHOCTHU

I') KOHIIEHTpaLus

4. BsiOepure cpeaym NnpeacTaBJICHHBIX COCAWHEHUI KHCIOTY (BbIOepHTE OJMH BapHAHT
0TBETAa):

a) H2C03

6) NaOH

B) KCI

F) A|203

5. M3 npeacTraB/IeHHBIX COCANHEHUI ra3000pa3sHbBIM BeIeCTBOM sIBJsieTcs (BblIOepuTe 1Ba
BapHAHTA O0TBETA):

a) 02

6) P

B) K

F) N2

Koroun:

OB WN -
SRRV <V R o A o~

H

o

IIpounTaiiTe TeKCT M YycTaHOBHTE c0O0TBeTcTBHe. CylIeCTBYIOT pa3Hble KJACChI
coeHUHeHUii. BulaeasiioT MeTa/lIbl, HEMeTAJLJIbI, OKCH/IbI, OCHOBAHHUS, KHCJIOTHI, COJIM.




YcraHoBuTE COOTBETCTBHE MEXK1Y (POPMYJI0H BeIeCTBA M KJIACCOM HEOPraHMYEeCKHUX

coeIMHEeHH N
Kinacc Heopranmyeckux coeHeHuil BemecrBo
1. Cpenusst conb a) Mg(NOs),
2. OcHOBaHHE 0) K>0
3. OCHOBHBIi OKCHI B) Al(OH);
4. Kucnora r) HNO;
Karoun:
1 2 3
a B §) r

Bropoii 3ran (IpOoABHHYTHIH YPOBEHb) — INMOKa3biBaeT C(POPMHPOBAHHOCTH IOKAa3aTeJssi
KOMIIETEHUMM «YMETb»: BBIOMpAaTh caMble OBICTpBIC, TOYHbIE M HEOOXOJWUMBIC Ui pEIICHUS
IIPOM3BOACTBEHHBIX 3a/1a4 METOIbl aHalH3a; MPaBHJIBHO PACCUUTHIBATE M OOBSCHATH IOTYYCHHBIC
pE3yIbTaTHI, ETATh BEIBOJIBL.

3aaHus OTKPBITOrO0 THIIA (BONPOCHI IJIS OIIPOCA):

=

VKaKUTe Ha3BaHUE YaCTHOTO CITydasi KOBAJICHTHOM CBSI3H.

2. Tlpu peakuuu B3aMMOJICHCTBUY XJIOPHJIa HATPUS U HUTpaTa cepedpa oOpa3yercs 0cajiok.
Ha30BUTE €T0.

3. YKa)KI/ITe, Kakasg BCIIMYMHA BBIPAKACTCA B IPOLCHTAX W IMOKA3BIBACT OTHOIICHHUE MAaCChI
YHCTOTO BEIIECTBA K MAacCe BCETO PacTBOpA.

4. Omnpenenurte Ha3BaHUE BELIECTB, PACTBOPBI U PACIUIABBI KOTOPBIX MPOBOIAT NEKTPUUECKUI
TOK.

5. VYkaxure Ha3BaHME 3JIEKTPOHOB, KOTOPbIE MPUHUMAIOT y4acTue B 00pa30BaHUU XUMUYECKUX

CBsI3eH M HAXOMATCS HAa BHEIIHEM 3HEPTreTHYECKOM YPOBHE.

Kaoun:

JAOHOPHO-aKICUTOpHAaA

XJ0pu cepedpa

MaccoBas O0J BEIICCTBaA

SJICKTPOJINTBI

QB WN(F-

BAJICHTHBIC

Tpertuii 3Tan (BHICOKUI YPOBEHb) — MOKA3bIBAET C(POPMHUPOBAHHOCTH MOKA3aTeJsd KOMIETEHUHHU
«UMeTh HABBIKW): BbINOJHEHUSI OCHOBHBIX XMMHMYECKHUX oONepanuid, Heo0XOAUMBIX [JIfl
KOMILJICKCHOT'0 pellieHHs MPOU3BOACTBEHHBIX 3a1a4

IIpakTuyeckue 3aaHus

1. B nporecce ykazaHHOW HIKE OKMCIUTEIbHO-BOCCTAHOBUTEIBHON peaKy, U3MEHUIIHCh
CTENEHN OKHCIIEHUS aTOMOB, BXOSIIIUX B COCTAB PEArMpPYIOLINX BEIIECTB. Y KAKUTE ITH
BEIIECTBA:

Zn+H>S04= ZnSO4+H2T

2. B arome xene3a comepkuTCS 26 TPOTOHOB M 26 DSJIEKTPOHOB. YKAXKHUTE YHUCIO
HEUTPOHOB, CONEPKALINXCSA B aTOME XKeJIe3a.

3. B pesynbTare okHCICHHUS jKee3a Mo AeUCTBUEM OKPYKaIOIIel cpebl, 00pa3zoBacs
TUAPOKCHUJ JKeJe3a, KOTOPBIM, TEpss BOLY IPEBPaLIacTCA B OKCU]L JKEIe3a.




Fe+O,+H,O = Fe(OH)3—>x
Hamummire hopmyity mOTy4eHHOTO BEIIECTBA.

4. MaccoBas 1o xjaopuaa HaTpust B pactBope 15 %. Onpeaenutb KoJIMYecTBO BOJIBI,
HeoOxoaumoe s mpurotoBieHust 100 Mt JaHHOTO pacTBoOpa.

5. @ocdaT KanpIUs ABISETCA AIEKTPOIUTOM. YKAKUTE CyMMapHOE KOJMYECTBO KaTHOHOB
Y aHHOHOB, Ha KOTOPOE TUCCOIMHUPYET TAHHOE BEIIECTBO.

Koaroun:

[IUHK, BOJIOPO/T

30

Fe,O4

85T

Ol WNEF

5

OneHo4Hble cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘{HOﬁ aTrTeCTalmm.

[IpomexyTouHas arrecTanusl NpOBOAUTCSA B (popme sKk3aMeHa. DK3aMEH BbICTABIISIETCS

npenoaaBaTeJIcM B KOHIIC U3YUCHUA pa3Jciia JUCIHUIUINHBI KaK PE3YJIbTAT TCKYLICTO KOHTPOJIA.

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

npeaOoCTaBJIICTCA BO3MOKHOCTL CHAAThb OK3daMCH Ha HMTOI'OBOM KOHTPOJIbHOM MCPOIIPHATHH B
(1)0pMe OTBCTOB Ha BOIIPOCHI K 5K3aMCHY HJIM TCCTOBBIX BaI[aHI/Iﬁ K 5K3aMCHY.

~own

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

16.

Bonpocsl 1151 3k3aMeHa

ATOMHO-MOJIEKYyJIsipHOEe ~ ydeHue. AToMm, Mojekymna. OTHOcUTeNnbHAs aToOMHas U
MOJIEKYJIsIpHas Macca. Moub.

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

3aKOH COXpaHEHMsI MACChl BEILIECTBA. 3aKOH IIOCTOSTHCTBA COCTaBa.

3akon Asoranpo. Crienctue u3 3akoHa Aporaapo. OnpeneneHrne MOJIEKYISIPHBIX Macc IO
IUIOTHOCTH Tasa.

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

Ilepnonnueckuit 3axkon JI.MI. MengeneeBa. IlocTpoeHne mnepHOAUYECKONH CHCTEMBI
DJIEMEHTOB HA €r0 OCHOBE

0O0630p 3aKOHOMEPHOCTEH, BBIpaKaEMbIX MEPHOIUYECKON crucTeMoi. OmnpesesieHne CBOMCTB
AIIEMEHTOB 110 UX MOJIOKEHHUIO B IEPUOJUYECKON CUCTEME.

3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB M WX COEJUHEHHWH N0 TpyIIaM H MepHojam
nepuoanudeckon cucreMsl .M. Menneneesa.

Crpykrypa nepuoanueckor cuctemsl J[.MI. MenaeneeBa: mepuonbl, rpynibl, TOATPYIIIHI,
cemeiicTBa. MeTabl, HEMETAJUIbI, UX MOJIO)KEHUE B IEPUOJAUUYECKOIN CHUCTEME.

CoBpemenHast (QopMynupoBka mnepuogudeckoro 3akona J[.M. MenneneeBa. DHeprus
noHu3auu. CpoacTBO aTOMOB K 3JIEKTPOHY. DJIEKTPOOTPHULIATEIBHOCTb.

Crtpoenue atoma. Mogenu aroma. ATomHoe siipo. M3oTormbl, n306aphl.

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

DHepreTuyeckue ypoBHH U MOAYpOBHHU aToma. KoHdurypamus 31eKTpoHHBIX opOuTaneil u
UX pacrojoKEHUE B MpOoCcTpaHCTBE. EMKOCTh ypOBHEN M IIOypOBHEN aToMa I10 3JEKTPOHAM.
3anojHeHUEe AIEKTPOHAMH aTOMHBIX oOosiouek. [Ipunaiun Ilaynu. 3akon ['ynma. IlpaBumno
KneukoBckoro.

Pacnipenenenue 31€KTPOHOB B CTPYKTYPE aTOMA: SHEPreTUYECKUE YPOBHHU U ITOAYPOBHH.




17.

18.
19.

20.
21.

22.

23.

24.

25.

26.
217.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.
38.

39.

40.

DJEeKTPOHHBIE M 3JEKTpOHHO-rpaduueckue (opmynsl smeMeHToB. [locienoBareabHOCTD
3al0JIHEHUS AJIEKTPOHAMU YPOBHEHN U MOTYpOBHEM.

Buasl xumuueckoit cBsa3u. KoBajgeHTHas cBs3b (HoJisipHas U HenosisipHast). loHHas CBSI3b.
KoBasieHTHas CcBs3b, G- M T-CBA3M. | mOpuanM3anus aToMHbIX opOuTasiell. OCHOBHBIE THIIbI
rHOpHIU3AIIH.

JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOH CBS3H.

CKOopoCTh XMMHYECKUX peaklUidl. 'OMOreHHbIE U TeTepOreHHbIe peakluu. 3aKOH JEHCTBUS
macc. KoHcranTa ckopocty, ee pU3n4ecKuil CMbICI.

['oMoreHHble U rereporeHHble peakuuu. CKOpOCTh XMMHYECKUX peaklui. 3aKOH JEHCTBUS
Mmacc.

CkopocTh XMMHMYECKOM peakuuu. BiusHue TtemmepaTypsl Ha CKOPOCTb XHUMHUYECKOM
peakuuu. [IpaBmiio Baut-I'odda.

3aBUCHUMOCTb CKOPOCTH pEakLHUU OT TeMIleparypbl. AKTUBalUs MOJIEKYJ, SHEprus
AKTHUBALIUU.

[Tpsimble 1 oOparHble peakuuu. CoOCTOSIHME JAMHAMUYECKOTO pPABHOBECHUS OOpaTUMBIX
npoueccos. KoHcTaHTa paBHOBECHS.

HeoGparumslie 1 oOpatuMeie peakunu. XUMU4eckoe papHoBecre. KoHcTaHTa paBHOBECHS.
[Tpuauun  Jle-Illatense. (CmelleHMEe XUMHUYECKOIO pPaBHOBECUS IPpU  HU3MEHEHUHU
KOHLIEHTpALlUH, TEMIIEPATypbl U 1aBJICHUS.

OOmast xapakrepucTuka pacTBopoB. CrocoObl BbIpa)K€HUS KOHLEHTpAllMU PaCTBOPOB:
MaccoBas 10JIs1, MOJISIPHOCTb, MOJISUIBHOCTh, HOPMAJIBHOCTb.

®usznyeckue M XUMHUYECKHE IIPOLIECCHl IIPU  PAcTBOPEHMM. SIBIEHHE coJIbBaTalluu
(ruppatanun). ['uaparnas teopus pactsopoB .M. Menneneesa.

Teopus snexrponurTHuecko  auccoumanuu. Kinacesl  aiexkTponuToB.  JIuccoumanus
aM(pOTEPHBIX TUIPOKCHJIOB.

PactBopb! 351eKTposinTOB. CHIIbHBIE U CI1A0bI€ AJIEKTPOIMUTHI.

CunpHble U crabble 1eKTponuThl. CTeneHb AUCCOLHUAINM, €€ 3aBUCUMOCTb OT Pa3iIMYHbIX
(baxTOpoB.

PacTBOpBI CHUIIBHBIX 3JIEKTPOIUTOB. THIBI CHIIBHBIX 3JIEKTPOJIMTOB: KHCIOTBI, OCHOBaHHSI,
cosu. MIx aucconuanys B BOOHBIX pacTBOPAX.

Cnabble anektponuThl. KoHcTaHThl aucconuanuu ciaalObiX 37eKTpoiuToB. CrymneHuaTas
JUCCOLMAIMS MHOTOOCHOBHBIX KMCIIOT U MHOTO KHCJIOTHBIX OCHOBAHMS.

Koncranra gucconmaruu ciaboro 3naexkTpoiuta. CBsi3b MEXIy KOHCTAHTOM M CTENEHBIO
JUCCOLUALINY.

Bona kak cnmalwiii snextponut. MoHHOE mpou3BeneHue BOAbl. BOgopoaHbIA TMOKa3aTelb.
[TonsiTHe 06 MHAKMKATOpAX.

[Muaponus comneit. 3aBUCUMOCTH THIPOJIA3a OT IPUPOIBI COJIH.

Peakuun oxucieHus-BoccTaHoBIEHHA. CTENEHb OKUCIEHHS JJIEMEHTOB B COSAMHEHHUAX U
IIpaBUJjIa €€ HaX0XACHMs. BaxxHenme OKUCINTENIN U BOCCTAHOBUTEH.

[IpaBuna HaxoXaAeHUs KOIPPHUIUEHTOB OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIH.
Merton snexkTpoHHOro 6ananca. OCHOBHBIE OKHCIUTENIHN U BOCCTAHOBUTEIH.

KommuiekcHble coeTuHEHMS

METOINYECKHE MATEPHUAJIBI, OITPEAEJIAIOIUE ITPOLELYPbI
OIIEHUBAHMA 3HAHWUI, YMEHUIA, HABBIKOB U (MJIN) OITBITA
AEATEJIBHOCTH

Texkymmii KOHTPOJIb
TectupoBanue A NPOBEAECHUS TEKYILETO KOHTPOJISA MPOBOIUTCS ¢ MOMOIIBIO CHCTEMBI

JTUCTAaHIIMOHHOTO OOydYeHMs] Wiau KommbioTepHoil mnporpammbl KTC-2,0. Ha TtectupoBanme
orBogutcss 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHuil BkiItodaeT 20 BONpPOCOB.



KonndecTBO BO3MOXKHBIX BapUaHTOB OTBETOB — 4 min 5. CTyeHTY HE00X0AUMO BHIOPATh OJMH
MpaBUJIBHBIN OTBET. 3a Ka)KIbI MPABWJIBHBIA OTBET Ha BOMPOC MPHUCBAWBAETCS S5 OalIoB.
[lkana nepeoga: 19-20 mpaBuIbHBIX OTBETOB — OLIEHKA «OTIUYHO» (5), 15-18 mpaBuibHBIX
OTBETOB — OILIEHKA «X0po11o» (4), 12 mpaBUIbHBIX OTBETOB — OLIEHKA «YTOBJIETBOPUTEILHOY (3),
1-11 nmpaBUIBHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEIHHOY (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEUYAET HA MIOCTABJIEHHBIN BOIIPOC Cpa3y, BPEMs Ha MOATOTOBKY K OTBETY
HE MPEOCTaBISACTCS.

[IpakTnueckue 3aJaHusl KaKk CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISATCS B IMUCbMEHHOM
dopme. CTyneHTy BblIaeTcs 3aaHue u npenoctasisgercs 20 MUHYT AJIs HOATOTOBKH K OTBETY.

IIpomexyTounas aTrecTanus

OK3aMeH NPOBOAUTCS IIyTEM IOJBEIEHUS UTOTOB II0 PE3ylbTaTaM TEKYILEro KOHTPOJIS.
Ecnu cryneHT He cnpaBWiICS C 4YacThlO 3a/laHUM TEKYILEro KOHTPOJIS, €My IMPEeAOoCTaBIISIETCS
BO3MOXKHOCTb CaTh 3K3aMEH Ha UTOIOBOM KOHTPOJBHOM MEpOIpPUATHUH B (OpME OTBETOB Ha
BOIPOCHl K 3aueTy WJIM TECTOBBIX 3adaHUi K 3auery. Popmy »sK3ameHa (Ompoc WM
TECTUPOBAHUE) BEIOUPALT MPENOAaABATENb.

Ecnu sx3amen npoBoauTtcs B (hopMe OTBETOB Ha BOIIPOCHI, CTYACHTY IpeIaraeTcsi OJIuH
WIM HECKOJIBKO BOIIPOCOB M3 IIEPEUYHS BOIIPOCOB K dK3aMeHY. Bpems Ha MOATrOTOBKY K OTBETY
IIPEIOCTABIISAETCS.

Ecnu sx3ameH npoBoauTcs B (OpMe TECTOBBIX 3a/laHUI K 3K3aMeHY, TECTUPOBAaHUE IS
IPOBEJCHUS TEKYILEro KOHTPOJIA MPOBOAUTCS C MoMolpl0 CHCTEMBI JUCTaHIIMOHHOTO
oOyuenus unu kommetorepHoit nporpammbl KTC-2,0. Ha tectupoBanue otBoautcs 10 MUHYT.
Kaxxaplii BapuaHT TecTOBBIX 3aiaHui BkirodaeT 10 BompocoB. KonnuecTBO BO3MOMKHBIX
BapuaHTOB OTBETOB — 4 uinu 5. CTyzneHTy HeoOXOAMMO BbIOpaTh OAMH MpPaBUJIbHBIN OTBET. 3a
KaX/IbIii MPaBWJIBHBIA OTBET Ha Bompoc mpucBamBaercs 10 Oammos. Illkama mepesoma: 9-10
NPaBUJIbHBIX OTBETOB — OLIEHKA «OTIUYHO» (5), 7-8 NMpaBUIBHBIX OTBETOB — OLIEHKA «XOPOILIO)»
(4), 6 MpaBUIBHBIX OTBETOB — OLIEHKA «yAOBJIETBOPUTENBbHO» (3), 1-5 mpaBMIIbHBIX OTBETOB —
OLIEHKA «HE YZOBJIETBOPUTEIBLHOY (2).



