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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpPeOOBaHHIA:

e TOpAOKAa OpraHM3alM W OCYIIECTBICHUS 00pa30BAaTEILHON AEATENBHOCTH 10
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICIHIETO 00pa3oBaHMs — IporpamMmaM OakajaBpuaTa,
nporpaMmaM — CHENHMAINTETa, HpOrpaMMaM  MarucTpaTypbl, YTBEP)KICHHOTO IPHKAa30M
MunucTepcTBa HayKu | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;

e (heaepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa BHICIIETO 00pa3OBaHHS
no HanpapieHuro 1oaArotoBkd 35.03.06 ArpouwHkeHepHs, YTBEPXKIACHHOTO TMPHUKA30M
MunucTepcTBa HayKu M BbIciiero oopasosanus Poccuiickoii @enepanuu ot 23.08.2017 Ne 813,

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

JloeHt H.M. CoxkojieHko

Pabouas nporpamma paccMoTpeHa Ha 3acenanuu Kadenpbl xumuu (mpotokoi Ne 10 ot «20» mas
2024 r.).

3aBenyrommii kageapou A.K. IluBoBap

PaGouass mporpamMMa peKOMEHJI0BaHa K HCIOJIb30BaHUIO B Y4eOHOM Ipoliecce METOINYECKOH
Komuccuei naxenepHoro dakyibrera ([Ipotokon Ne 10 ot «19» utons 2024 r.)

IIpencenaresb MeTOANYECKO KOMUCCHHA A.B. llloBkomisic

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl B.M. llannoBasioB




1. lIpeamer. Lleau u 3a1a4u AUCUMILIUHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrPaMMBbI

IIpexMeToM AUCHUIJIMHBI SBISCTCS W3YYCHHE CBOWMCTB BEIIECTB, HCIIOJIB3YEMBIX B
KadycCTBEC KOHCprKI_II/IOHHBIX MaTepI/IaJIOB, TCXHUYCCKHUX )KI/II[KOCTef/'I 1 TOIlNIMBAa B TCXHUKC, B
CEIBCKOX035HCTBEHHOM ITPOU3BOJICTBE U B TEXHOJIOTHYECKOM ITHKJIC.

Heabo kypca ANCHMIUIMHBI «XUMHS» SIBISCTCS (OPMUPOBAHHE Yy CTYJCHTOB
JINAJICKTUYECKOT0 MUPOBO33PEHUS, JIOTHUYECKOTO U XUMHUUYECKOTO MBIIIJICHUS, a TAKXKE YMEHUS
KBTM(UIIMPOBAHHO Pa30MpaThCS B BOMPOCAX COBPEMEHHOW XMMHU U OXPaHBI OKPYKAOIIEH
cpenpl. B mporecce M3ydeHHsI CTYAEHTBI y4daTCsi YMEHHMIO HCIIOJIb30BaTh OCHOBHBIC MOHSTHS
XUMUM W XUMHYECKUX CHUCTEM, HUX 3aKOHOMEPHOCTH, PCAKIMOHHYIO CIOCOOHOCTh U
UISHTU(UKAIIMIO BEIIECTB; METOJbI TEOPETHYECKOTO M KCIEPHUMEHTAIBHOTO HMCCICIOBAHUS B
06J13.CTI/I XUMHUHU U XHMHHGCKOﬁ TCXHOJIOT'UH.

3agagyaMu ABJISAIOTCS .

- c(OpMHUPOBATh 3HAHUS TI0 TCOPETHUYECKUM OCHOBAM XHUMHUHU M CBOMCTBAM Ba)KHEHIIMX
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB;

- YCTaHaBJII/IBaTI) B3aNMOCBA3U MG)KI[y CTpO@HI/IeM B€IIECTBA U €0 XHUMHUYCCKUMHU
CBOMCTBaMH, MOJIb30BAaThCS COBPEMEHHON XMMUYECKON TEPMHHOJIOTHCH;

- Hay‘-H/ITI) CTyIIGHTOB HpeILCKaSLIBaTI) BO3MOXHOCTh H HaHpaBJIeHI/Ie HpOTeKaHI/Iﬂ
XUMUYECKHUX PEaKIINI;

- HpI/IBI/ITI) HaBBIKHN paC‘IeTOB C UCIIOJIBb30BaAHHUECM OCHOBHBIX HOHSITI/Iﬁ " 3aKOHOB XHNMMHU,

- HW3YYUTh OCHOBBI JJCKTPOXMMHYECKHX IIPOLIECCOB B PA3JIUYHBIX TEXHUYECKHUX
yCTpoicTBaxX (XMMHUYECKHUE UCTOYHUKU TOKA, 3JIEKTPOJIU3EPHI), IPU B3aUMOJEHCTBUU MAIlUH U
000pyIOBaHUS C OKPY’KAFOIICH Cpe1oil (KOppo3usi, CIOCOOBI 3aIUThI OT KOPPO3UH);

- O3HAKOMHUTBCIA C OCHOBHBIMU XHUMHUYCCKUMHU U (1)H3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOﬁCTBaMH
METaJUIOB, CIJIAaBOB, HEMETAJUIOB, ITOJIMMEPOB, MPUMEHSEMBIX B IPAKTHKE.

MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl.

JuctummHa « XUMUsD») OTHOCHTCS K TUCIUIUIMHAM 00s3aTeIbHON YacTh, GpopMupyemMoi
yyacTHHKaMud oOpaszoBateibHbix  oTHomieHuit (B51.0.18) ocHOBHOW mpodeccnoHaTbHON
oOpasoBarenbHON MporpaMMbl Beiciiero odpaszoBanus (nanee — OIIOIT BO) no nmampasieHuto
noarotoBku 35.03.06 ArpounskeHepus.

OcHoBbIBaeTcsl Ha 0a3e NIKOJILHOTO Kypca XUMUHU.

HucuummuHa  «XUMHsD» ~ OTHOCUTCS K 0a30BbIM  JIUCUUIUIMHAM,  SBIISETCS
byHIaMeHTaIbHON HAYKOW U CITy>KUT OCHOBOH JJISt U3YUYEHUS TUCIUIUIMH €CTECTBEHHOTO ITUKJIA,
a TaKkKe MPOPUIbHBIX TUCIUIUIMH, U3y4aeMbIX Ha (aKkyJIbTeTe 3eMJICYCTPONWCTBA U KaJacTpOB.
Uutaercs B 1  cemecTpe, MpeAlIeCTBYeT  KypCcy  CHEHHAIbHBIX  JUCIUIUIMH.



2. IlepeyeHb IUIAaHMPYeMbIX Ppe3yJbTATOB O0y4YeHUs] 10 JMCHMILIMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHUSI 00pa3oBaTeIbHOM

NMPOrpaMMbI
Koawb1 komme- DopMyIHPOBKA NuaukaTopsl ILnanupyemble pe3yJibTaThl
TeHIMii KOMIIeTeHIN U JOCTHKEHUSA 00y4eHUs MO TMCHUTUINHE
KOMIICTCHIIHH
OIIK-1 |Cmocoben pemats TunoBbicOIIK-1.2. IemoHcTpupyeT3HATD: COBPEMEHHOC
3ajaud Tpo(ecCHOHaNbHONM  WCMONB3yeT  3HAHMSNPEACTABICHHE O  CTPOCHHUH
EATEIBHOCTH  HAa  OCHOBEOCHOBHBIX 3aKOHOBATOMA M XUMHYECKOH CBA3M U HX|
BHAHWN OCHOBHBIX 33aKOHOBECTECTBEHHO-HAY4YHBIX  H[IPUMECHEHUE JUISL OLICHKH
MAaTEMaTUYECKUX noOIIenpoecCHOHANBHBIX [CBOWCTB ~ JJIEMEHTOB W HUX
€CTECTBEHHBIX ~ HAyK  COMCLUIUIMH JUIsl PELICHUS|COCIUHECHUM; COBPEMEHHYIO
MPUMEHEHUEM TUIOBBIX 337a4 B OOJACTUTEOPHIO PACTBOPOB U HOHHBIX|
MH()OPMAIIOHHO- ArpOMHKCHEPUH. [PaBHOBECHI, JUCTIEPCHBIX
KOMMYHHKAIIHOHHBIX CHCTEM; OCHOBHBIEC IIOJIOKEHHS
TEXHOJIOTHH OKUCIIUTENBHO-
BOCCTAHOBUTEIBHBIX 1

DJICKTPOXUMHUYCCKUX IIPOLECCOB;
XHUMHUYCCKHEC HCTOYHHUKU TOKAQ,

XHUMHYECKYIO YCTOMUYMBOCTb
METaJJIOB W HX CIUIaBOB B
[Pa3TMYHBIX arpecCUBHBIX
cpemax, MeToabl OOpBOBI ¢
KOppO3HEil; 3aBUCUMOCTH|
CBOICTB IIOJIUMEPHBIX|
MaTepuajJoB OT COCTaBa H
CTPYKTYpPbI; METOABl aHAJIM3a|
BEIIECTB.

'YMeTb: pelarbs CUTYallMOHHBIE
3a1auu Pa3IUYHOTO THUIIA;
WHTEPIPETUPOBATh  PE3YJIHTATHI
abopPaTOPHBIX OIIBITOB,
rpaMOTHO OOBACHSATD
XMMUYECKUE MPOLIECCHI;
OIICHHUBATh BO3MOXKHOCTH|
MCTIONIb30BaHMUS XHMHUYECKUX
MaTepHajIoB B
MPOU3BOJICTBEHHOU

e TeIbHOCTH; BBITIOJTHSTh
MOJATOTOBKY u MIPOBOJUTH
XMMUYECKUE 9KCHEPUMEHTBHI;
MPOBOJIUTH 00paboTKY|
MOJTy4aeMbIX
HKCHEPUMEHTAIIbHBIX JaHHbIX.
HMmerp HaBBIKM:  BIIQJICHUS
COBpEMEHHOM XUMHUYECKOMH
TEPMUHOJIOTHEH; MeToAaMy|
HAOIONEHUsI W OKCIEPUMEHTA;
HaBBIKAMU oOpareHust C
imaGoparopHoi MIOCYOH,

COBPEMEHHBIM 000pYyI0OBaHHEM H

npubopamMu.




3. O0béM IMCHMIJIMHBI U BUIBI Y4eOHOH padoThl

Ouno-
3aouHas
Ounas popma oOydeHHS dbopma 3a0tHAd
oOyJeHus popma
oOyJeHus
Busi paGot BTHIO | o acos BCETO
cemMecTpam
BCETO e =
3 5]
b= =
3 3
— —
OO011ast TPYI0EMKOCTD 3/108 3/108 3/108
TUCIIUIUIMHBI, 3a4.e]l./4acoB, B
TOM YHUCIIE:
KoHTtakTHas pabora: 36 36 10
- JIEKIIUU 14 14 4
- MPAKTHYECKUE 22 22 -
(ceMmuHaApCKUE) 3aHITHS
- 1a00paTOpHBIC PAOOTHI 6
CamocrosiTenpHas padora, 66 66 98
4acoB
KoHTpoJIb, YacoB 6 6
Bua npomMexyTo4HOU JK3aMEH JK3aM€H JK3aMeH
aTTecTanuu (3a4€T, SK3aMEH)
4, Conep:kanue TMCUUIIIMHBI
4.1. Pa3nenbl JMCUMIIMHBI U BU/IbI 3AHATHH (TeMATH4YeCKHUIl TIaH).
No
i Paznen quctnummab JI 113 JIP CPC
Ounas ¢popma o0ydeHus1
«O01mas xXumMusa 12 18 57
1 Paznen 1. OcHOBHBIE KJIaCChl HEOPTAaHUUYECKHUX 1 9 6
COCTMHEHUH.
2  Paznmen 2. OCHOBHBIE MOHSTHUS M 3aKOHBI XHUMUHU. 1 2 6
3 Paznen 3. Ctpoenne atoma. [lepnonnvecknii 3aK0H. 5 2 9
XUMHUYECKas CBA3b.
4. |Paznen 4. XuMuueckasi KHHETUKA M PABHOBECHE 2 4 9
5 Paznen 5. PactBopsl. KosumnraruBHbie cBOKCTBA 5 4 9
ACTBOPOB.
Pasznen 6. Teopust 3neKTPOAUTHUECKON
6. |muccommanuu. Bogopoausii mokasarens. ['uaponus 2 2 9
COJIEH.
7. |Paznen 7.By¢epHble CUCTEMBI. 2 2 9
«OCHOBBI YJIEKTPOXUMHUID) 2 4 9
8 Paznen 1. 'anbBaHMYECKUH JIEMEHT. DIEKTPOIIU3. 5 4 9
" [Koppo3usi MeTauIoB.
3aounas popma o0yueHust
«O0mas xuMusa» 3,5 5,25 84
1. ‘Pasj:(en 1. OcHOBHBIE KJIACChI HEOPTAHMYECKUX 0,5 0,75 12




li\/rgn Pazgen mucouuimHe JI I13 JIP CPC
COCTUHCHMUI.
2 |Paspmern 2. OCHOBHBIE OHATHUS U 3aKOHBI XUMUU 0,5 0,75 12
3 Paznen 3. Ctpoenue atroma. [lepuonndeckuii 3aKoH. 05 0,75 12
XuMuyeckas CBA3b
4. |Paznmen 4. Xumuueckas KHHETUKA U PABHOBECHE 0,5 0,75 12
5. [Pazgen 5. PacTBOpHI. 0,5 0,75 12
Paznen 6. Teopus 3JIEKTPOJIUTHUYECKOH
6. |muccommanmu. Bomopomnsrii mokasarens. ['mapomms, 0,5 0,75 12
coJIeid.
7. |Pa3nen 7. BydepHbie CUCTEMBI. 0,5 0,75 12
«OCHOBBI JIEKTPOXHMHUM 0,5 0,75 14
8 Paznen 1. 'anpBaHMYECKUM JIEMEHT. DJIEKTPOIIU3. 05 0,75 14
Koppo3ust MmeTauios.

OuHo-3a04Hasi popma oOyueHust

| | | | |

4.2. Conepxanue pa3esioB y4eOHOM AUCHUIIIMHBI
«O0mas XuMus»

Paznen 1.0cHOBHBIE KJIACCHI HEOPTAHMYECKUX COEIMHEHUI .

Pazjnen 2. OcHOBHBbIE IOHATHSA U 3aKOHbI XUMHH.

Monb, nocrosiHHast ABOragpo, MOJspHas Macca, 3aKOH COXPAaHEHUsS! MOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOILICHWI, 3aKOH ABOraJpo, XMMHUYECKHI SKBUBAICHT, (DaKTOp HSKBHUBAICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Pasznen 3. Crpoenne aroma. Ilepuonuyeckmii 3axkon .. MenneneeBa. Xumuueckasi CBSi3b.
OCHOBHbIE TIPUHIMIIBI KBAaHTOBOM TEOPUM CTPOCHHUSI BELIECTBA; KBAaHTOBBIE YHCIA: TJIABHOE,
OpOUTATbHOE, MAarHUTHOE M CIIMHOBOE; SHEPreTHMUYECKHE YPOBHU W TIOJYPOBHH aTOMa; TPUHIIHITHI
3aMOJIHEHUST DJIEKTPOHHBIX OpOWTasell aroMa B OCHOBHOM COCTOsSHMM: TpuHIwN [laymu, mpasuio
XyHza; SNEeKTpOHHBIE EMKOCTH OpOuTaneil, MOAypoBHEM M ypOBHEH aroma; CHOCOObI 3alucu
ANIEKTPOHHBIX (HOPMYIT aToMa; COBpeMeHHas (POpMyIMpOBKA MEPUOJMUYECKOTO 3aKOHA; CTPYKTYypa
MEPUOIMYECKOM CUCTEMBI; MpaBwiia KIIEYKOBCKOro; MEpUOJUYHOCTh W3MEHEHUS CBOWCTB aTOMOB
AJIEMEHTOB: YHEPTUM MOHU3ALUH, CPOJACTBA K DIIEKTPOHY, JIEKTPOOTPULIATEIIBHOCTH, PAINyCOB aTOMa,
NEPUOANYECKUN XapaKTep U3MEHEHNSI XMMUYECKHAX CBOMCTB JIEMEHTOB; CBSA3b PAaCIPOCTPAaHEHHOCTH
XUMHUYECKUX DJIEMEHTOB C UX IOJIO)KEHUEM B MEPUOAUYECKON CUCTEME; TUIIBI XMMHUUYECKOW CBS3U;
XapaKTePUCTUKH CBSI3€H: AJIEKTPUYECKUE IUITONBHBIE MOMEHTHI, A((EKTUBHBIE 3apsbl aTOMOB,
CTENEeHb MOHHOCTH, HAIPaBIEHHOCTh U HACBIILIEHHOCTh, SHEPIUsl M JIJIMHA CBSI3U; METOJ] BAJICHTHBIX
CBSI3€H; CUTMa- ¥ MU-CBSI3H, TUITHI THOPUIN3AIIMK aTOMHBIX OpOUTANIEH U TE€OMETPHST MOJIEKYIT; METOJ
MOJIEKYJISIPHBIX OpOUTasIel; MPUMEHEHHE TEOPHH XUMUYIECKOM CBSI3U B XMMUH U OMOJIOTHH.

Paznen 4. Xumuyeckasi KHHETHKA U PaBHOBeECHE.

CKOpOCTb M SHEPreTUKa XUMUYECKOW PEAKIU: CPEIHSS U UCTUHHAs CKOPOCTh XMMUYECKOM Peakiui;
(baxkTophl, BIMSIONME HA CKOPOCTh PEAKIMH; XUMHYECKas PEaKIysl KaK IOCIIe0BaTeIhHOCTh
AIIEMEHTApPHBIX CTaINIf; 3aKOH JIEMCTBYIOIIMX Macc JJIs JIEMEHTAPHOU CTalui XUMUYECKOM peaKlny,
KOHCTaHTa CKOPOCTH PEaKIMH; 3aBHUCHUMOCTh CKOPOCTM XUMHYECKOM PEAKIMH OT TEMIIEPATYpPHI,
npasuio Baut-I'odda, sHeprusi akTuBammu, SHEpreTHIecKuii 0apbep, aKTUBHPOBAHHBIN KOMILIEKC,
KaTaum3, Karaam3arop, (GEepMEHT; 3HaYeHHE YUYCHHS O CKOPOCTH XMMHYECKOM pPEaKIMd B XUMUH,
OMONOTMMT ¥ CEIbCKOM  XO3fIICTBE; XHMHYECKOE paBHOBECHE KaK KOHEUHBIM pe3ysbTar
CaMOTPOM3BOJILHOTO TIPOTEKAHUS OOpaTHMOM pEeaKIH, JMHAMHYECKHA XapakTep XUMHUYECKOTO
paBHOBECHUS, NPU3HAKA MCTUHHOIO PABHOBECHS, 3aKOH JEMCTBYIOLUMX MACC Uil XMMHUYECKOIO
paBHoOBecus, npuHLuI Jle [larense, poab XUMUYECKUX paBHOBECHH B IIPUPOIE.



Paznen 5. PacTBopbl.

CriocoObl  BBIpOKEHHS  KOHIIGHTpPALIMM  PAcTBOpOB. MolsipHas — KOHIIGHTpAIWs, MOJsipHAs
KOHIICHTpAllMsl OKBUBAJIEHTA, MaccoBas JOJs, TEpMOAWHAMUYECKHE TMPUYMHBI 00pa3oBaHUs
pacTBOpoOB, (HM3UYECKHE W XHUMUYECKHE CHJIBI, OOYCIIOBIMBAIOIIME OOpa30BaHWE pPACTBOPOB.
KomuraruBHble CBOWCTBA PaCTOBPOB

Pa3nen 6. Teopus 3j1eKTpoJMTHYECKOI Aucconuanun. Boaopoanslii nokaszareis. ['uaposus
coJIei.

Otnuure CHIBHBIX SJIEKTPOIUTOB OT CIA0BIX; THITBI CHJIBHBIX 3JIEKTPOJHMTOB; THAPATALUS HOHOB;
TUIIBI CITA0BIX ANIEKTPOJIUTOB, KOHCTAHTBI M CTEMEHH JUCCOIMAIMN CIa0bIX 3JIEKTPOJIUTOB; BOJIA KaK
crnalblii 3JIEKTPOJIUT, MOHHOE TPOW3BEICHUE BOJBI, BOAOPOJHBIA W TUAPOKCHIILHBIN ITOKA3aTeIH
PacTBOPOB, CIIOCOOBI U3MEPEHHUST BOJJOPOTHOrO MoKa3aTessl. THITbI THIPOJ3a, KOHCTAHThI U CTEIEHH
THIPOIN3a COJICH; 3HAUCHUE PACTBOPOB CHITLHBIX U CITA0BIX 3JIEKTPOJIMTOB B XUMHH.

Pasnen 7. Bydepusbie pactBopbl. CoctaB OydhepHbIx pacTBopoB. bydepHas EMKOCTS.

OCHOBBI YJIEKTPOXUMHUH

Paznen 1. N'anibBaHu4ecknii 3j1eMeHT. JieKkTpoJin3. Koppo3usi meraynos.

[TonsiTust 00 anekTpoAHbIX noTreHuuanax. CTpoeHHe JBOMHOIO ANIEKTPUYECKOTrO CJIOS Ha IpaHULe
ANIEKTPOA-PAcTBOP. MeXaHH3M  BO3HUKHOBEHHUS  JJIEKTPOJHBIX TMOTEHIMANOB.  3aBUCHMOCTD
AIIEKTPOHBIX MOTEHIIMAIOB OT MPHUPOJIBI AIIEKTPOJIOB M pacTBopHUTeiel. M3MepeHne 3eKTpOIHbIX
noTeHIManoB. Bopopoauelii  snexTpon.  Psa cTaHAapTHBIX  9MEKTPOJHBIX — MOTEHIHAJIOB.
KoHnnentpanmonsnsie anemeHThl. CymHOCTh anekrposmsa. llocnenoBarensHOCTh paspsiiki MOHOB.
AHOZIHOE OKHCJIEHHE M KaroJHO€ BOCCTAHOBIICHHE. BTOpHYHBIE MpOIECCHl IMPU IIEKTPOIH3E.
DJEKTPOIU3 C HEPAaCTBOPUMBIM W PACTBOPUMBIM aHOJamu. 3akoHbl dapanes. Beixom mo Toky.
ONeKTpoau3  paciuiaBoB. AKKyMyssiTopel.  OcHOBHBIE BHIbl  Koppo3uu. Kaccudukarms
KOPPO3HOHHBIX IPOLIECCOB. DIEKTPOXUMUYECKAs KOPPO3Us METAIIIOB. METO/IbI 3alLUThl METAJUIOB OT
KOPPO3UH.

4.3. [lepeueHnb TeM JieKUMi

OO0BEM. U
Ne T dhopma 00yueHus
i eMa JEKIUU J—
oyHasg | 3a04yHasg
3a04Has
«O01mas XumMus» 12 3,5
1. Pazpen 1. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUM 1 0,5
2. |Paszein 2. OcHOBHBIE OHATHS Y 3aKOHBI XUMUH. 1 0,5
3 Paznen 3. Crpoenne aroma. Ilepmommueckmii 3akon JI.U. 2 05
" MenneneeBa. XuUMHYECKasI CBI3b '
4. [Pazmen 4. XuMudeckasi KHHETUKA U PAaBHOBECHE. 2 0,5
5. [Pazmen 5. PactBopbl. 2 0,5
6 Pasmen 6. Teopust  ANEKTPOJIMTUYECKOW  THCCOLIMALNH. ) 05
" BomopoaHslii mokasarens. [ Mapoau3 coleil. ’
7. [Pazmen 7. BydepHbie pacTBOpEHI. 2 0,5
«OCHOBBI YJIEKTPOXUMH D) 2 0,5
8 Paznen 1. l'anbBanuueckuil anemeHt. DnekTponus. Kopposus 2 05
" MeTaIoB. ’
Bcero 14 4




4.4. IlepeyeHnb TeM NMPAKTHYECKHX 3aHATHI (CEMHHAPOB)

O0BéM, U
Ne o
o TeMbI IPaKTHYECKUX 3aHATHIA (bopma obyuenns
oyHasg | 3a04yHas OHHO-
RANUTHAYI
«O0mass xXuMHs» 18
Paznen 1. OCHOBHBIE KJIaCCHI HEOPTraHUYECKUX COCTMHEHUM 2
2. [Pasnmen 2. OCHOBHBIE HOHATHS Y 3aKOHBI XMMHUH. 2
3 Paznen 3. Crpoenue aroma. Ilepuonmueckuii 3akon [[.M. Menneneena. 2
" [XuMmdeckas CBS3b
4. Paznmen 4. XumuuecKkasi KHHETHKA U PaBHOBECHE.
Paznen 5. PactBopbl.
Paznen 6. Teopus 3JIEKTPOIUTHYECKON nucconuanuu. BomopoHbrit 5
6. loxasarens. I UIPOJIU3 COJICH.
7. Paznmen 7. BydepHbie pacTBOpHI.
«OCHOBBI YIEKTPOXUMH I 4
8 Paznen 1. T'anpBanmueckuid 3neMeHT. Onektposn3. Kopposus 4
" MeTajIoB.
cero 22
4.5. [lepeueHb TeM J1a0OPATOPHBIX PadoT.
O0BéM, u
Ne N
v Tema naboparopHoii paboThI (opma oOyuenms
OYHO-
o4yHasg | 3a04yHas
3a04Has
«O0mas xuMusa» 5,25
1. [Paznmen 1. OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX COCTUHEHHIMA 0,75
2. |Pasznmen 2. OCHOBHBIE ITOHSATHUSA U 3aKOHBI XUMHUH. 0,75
3 Paznen 3. Crpoenne aroma. Ilepuommueckmii 3akon J[.M. Menneneesa. 075
" [Xumunueckas CBI3b ’
4. |Paznen 4. Xumudeckasi KHHETHKA W PAaBHOBECHE. 0,75
Paznen 5. PacTBopbl. 0,75
5 Paznen 6. Teopus 3IEeKTPOIUTHYECKON aucconuanuu. BomoponHblil 0.75
" [mokazarenb. ['maponus cosei. '
7. [Paznen 7. BydepHbie pacTBOPHI. 0,75
«OCHOBBI AJIEKTPOXUMHI» 0,75
8 Paznen 1. T'anmpBanmueckuii 3yeMeHT. Onektposn3. Kopposus 075
" METajIoB. '
Bcero 6




4.6. Buabl camMoCTOfITeIbHOW PadOTHI CTYJACHTOB M IepedYeHb Y4eOHO-MeTOAHYEeCKOro
olecrevyeHus1 Il CAMOCTOSITeIbHO PadoThl 00y4aroImuXcs

4.6 Buabl caMmoCTOATEIbHOI padoThI CTY/IEHTOB
4.6.1 IloaroroBka K ayIMTOPHBIM 3aHATHAM

[lepen ouepeaHbIM ayJUTOPHBIM 3aHATHEM CTYJIEHTY HEOOXOAMMO 3aKpPENHTh I0JIy4YE€HHbIE
3HaHwus. i1 3TOro He0O6X0IUMO:

- I3Y4YUTb KOHCIIEKT JICKIUH 110 IPEABIIyIIEH TEME;

- U3Y4YUTb COOTBETCTBYIOIIMM pa3zen 110 TEME B OCHOBHOW U JIOIIOJIHUTEIIBHON PEKOMEH1yeMOM
JUTEpaType;

- BBIIIOJIHUTH MTUCbMEHHOE JIOMAIITHEE 3a/1aHKe (€CITU PEeTyCMOTPEHO)

4.6.2 IlepeyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
He npegycmorpeHsl.
4.6.3 Ilepeuyennb Tem pedepatoB, pacueTHO-TpaduIecKUxX padboT

He npegycmoTrpeHsl.

4.6.4. TlepeuyeHn TeM " yueOHO-MeTOANYEeCKOro o0ecrmeueHus Jifi f:
CaMOCTOSATEIbHOI Pad0ThI 00y4aKOINXCS

O0BéM, u
No 11/ Tema camocTosTenbHON Y4eOHO-MeTOIUYECKOE dbopma oOyueHus
paboTsl obecrieueHue OYHO-
OYHasl [3a04YHast
3a04Has
O0mas xumust 57 84
[Twnaso HI.I'. Kpatkuii kypc
oOmmeid 1 OMOHEOPTraHWYECKOM
XUMUH. Jlyranck:JIHAY,
2004.c 5-12
Pasgen 1.0cHoBHbIe knaccwl [Inmasos  III.I°.  OOmas wu
HEOPTraHUYECKUX HEeOpraHuyeckas XUMHUSL.
1. coenunenwuii. Pemenue Jlyranck:JIHAY,2006.- c. 10- 6 12
3asa4 U ynpaxxHeHUH 1o 35
TeMe [Munasos UI.I., [lyOunkas

K.O. 3agauu u ynpakHeHHs 10
oOmeil M  HEOPraHWYecKoil
xumun. Jlyranck:JIHAY,2008.-
c. 4-57

[Innasos III.I'. Kpartkuii Kypc
o0meif 1 OMOHEOPraHWYECKOil

XUMUU. Jlyranck:JIHAY,
2004.c 29-43
Pasnen 2. OCHOBHbIE IMunasos HI.I. OOmas wu
TOHSITHS ¥ 3AKOHBI XUMHIH, | P AHi1CCKad XHMUA.
2 © Ulyranck:JIHAY,2006.- ¢. 10- 6 12
Penrenue 3amga4d u 35

MpaXHEHUI IO TEM
YTpasiie O Teme [Munasos  HI.I'., JlyOuukas

K.O. 3agaun 1 ynpakHeHHs 110
o0meld W  HEOpraHWYECKOH
xumun. Jlyranck:JIHAY,2008.-
c. 4-57




Tema caMoCTOSITEILHON

O0BéM, U

YyeOHO-MeTOINYECKOE

dhopma oOydeHust

Ne mi/m
paboThI obecrieueHue ounas lsaounas| CTHO”
3a04Has
Paznen 3. Crpoenune aroma. [[ImmasoB HI.I'. Kpatkuii xypc
[Tepnonnueckuii 3akoH [I.M.|o0mieir 1 OHOHEOpPraHMYECKOU
MenpeneeBa u XUMUHU. Jlyranck:JIHAY,
MepruoIUYECcKasi CHCTEMA 2004.c 44-57, 58-85, 36-67, 68-
XUMHUYECKHX JJIEMEHTOB. 135
Brinonaenue ynpaxuenuid |[[lmmapop 1T,  JlyOurkas
110 COCTABJICHUIO K.O. 3agaun 1 ynpakHeHHs 110
3 QIeKTpOHHO-Tpaduueckux (oOmEeil ©  HeopraHudeckou 9 12
" |popmyn atomoB ¥ noHOB  [xumuu. Jlyranck:JIHAY,2008.-
PJIEMEHTOB M ompeneneHue [c. 58-86
WX BAJICHTHOCTU U CTENECHU
OKHCJICHHUS.
Buapl XUMHUYECKUX CBS3EH.
JIOHOPHO-aKIENTOPHBIN
MEXaHU3M XHUMUYECKOU
CBSI3H.
[Tunasos LI.I'. KpaTkuii kypc
o011eli 1 OMOHEOPTaHNYECKOM
xumuu. Jlyranck:JIHAY,
2004.c 13-28
Paznen 4. Xumuueckas [Tuasos IILT'. Obmas 1
HEOpraHUYecKast XUMHUSI.
4, [CMHCTHRAMXUMIHECCKOC  ypo o THAY,2006.- . 168- | 9 12
[paBHOBECHE. PUGIHGHI/IG saaf5q
1 YHPLKHCHUH 1O TeMe [Tunasos LIL.T"., [lyOourkas
DK.O. 3agaum u ynpakxHeHuUs 1o
o011el 1 HeopraHUYeCcKon
xumuu. Jlyranck:JIHAY,2008.-
c. 87-145
ITnnasos IIL.I". Kpatkuii kypc
o011eil 1 OMoHeOpraHNYeCcKon
xumuu. Jlyranck:JIHAY,
Pazmen 5. PacTBopsi, 2004.c 98-107
CIIOCOOBI BBIPAKEHHS IMumasos III.I". O6mias u
KOHIICHTpAIlMK PAaCTBOPOB. |[HEOpPTaHUYECKash XUMHSI.
5.  |PactBops! HeanekTpoauToB. Jlyranck:JIHAY,2006.- c. 200- 9 12
Kommurarusaele cBolictBa 221
pactBoOB. Pemenue 3anau u [[lunasos LILT., dyOurkas
YIPa>KHEHUH 110 TeEME PK.O. 3agauu u ynpakHeHus 1o
00111el 1 HEOPraHUYECKOM
xumun. Jlyranck:JIHAY,2008.-
c. 58-86
Pasnen 6. Teopus [Munaeos IIL.I". Kpatkwmii kypc
DIIEKTPOJIUTUYECKON o011eii 1 OMOHEOPTaHUYECKOit
6 TCCOITMAIINH. xumuu. JIyranck:JIHAY, 9 12
" [KonuuecTBeHHbIE 2004.c 114-124

XapaKTEpUCTHKH ITpolLecca

JAHUCCOMaln: CTCIICHb U

[Mumasos LI.I". O6mas u

HCOPTraHNYCCKasA XNUMHUA.




Ne /it
paboThI

Tema caMoCTOSITEILHON

O0BéM, U

YyeOHO-MeTOINYECKOE

dhopma oOydeHust

oOecrieueHne

O4YHasi1

O4YHO-
3d049Hasin

3a049Hasn

KOHCTAHTa JIUCCOIUAIUN
C1a0BIX JIEKTPOJIMTOB.
MoHHOE Npon3BeICHUE
BOJIbI. BomopoiHbIi
rokaszarelib. [ uaposns
cosieil. Tunel ruapoan3a
Pemenue 3agad u
YIpaKHEHUH 10 TeMe

Ulyranck:JIHAY,2006.- ¢.222-
274

[Munasos IILT., dyOunkas
PK.O. 3amauun u yrpaxHeHUs 110
00111el 1 HEOPTaHUYECKOM
xumun. Jlyranck:JIHAY,2008.-
c. 176-221

Paznen 7.bydepHbie
CUCTECMBI.

[Tunasos LII.I'. KpaTtkuit kypc
o011eli 1 OMOHEOPTaHNYECKOM
xumuu. Jlyranck:JIHAY,
2004.c 108-113

Iunasos III.I'. O6mas u
HEOpraHuYecKas XUMHSI.
Jlyranck:JIHAY,2006.- c.222-
274

Xomuenko I'.I1., [{lutoruu N.K.
Heoprannueckas xumus. M.:
Breicu. mk., 1987. - C. 150-187
[Tunasos LIL.I"., JlyOoumkas
PK.O. 3agauu u ynpakxHeHuUs 1o
0011ell 1 HeOpraHUYECKON
xumun. Jlyranck:JIHAY,2008.-
c. 176-221

12

OCHOBBI 2JIEKTPOXMMHUH

14

DIIEMEHT.
Koppo3ust MeTalos.

Pasgen 1. T'anpBanunuyeckuid
DIIEKTPOIH3.

IMumasos III.I". O61ias u
HEOpTraHUYecKast XUMHUSI.
Ulyranck:JIHAY,2006.- c. 330-
370

[DnexTpoHHBIN pecypc]
[MunaBoB III.I., [dyOumxas
K.O. 3agaun 1 ynpakHeHHs 110
oOmiell W HeopraHu4ecKou
xumuu. Jlyranck:JIHAY,2008.-
c. 248-287

14

Bcero

66

98

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadOTHI CTY1€HTOB

No

/1

Bun camocrositensHOM paboTh

1. OdopmiieHne pabounx TeTpajiell 1 0TYETOB M0 JIAOOPATOPHBIM paboTam

4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOJAMMbIX B HHTEPAKTUBHOU opme




Ne ®opma WNHTepakTUBHBIN O0newm,
Tema 3angaTus
/1 3aHATUS METOJ q
Crtpoenune aroma. Ilepeonnueckuii
p Peoil OO6cyxneHue u
1 Cemunap 3akoH J[.U. Menneneena. - 2
CHCTEMHBII aHAIN3
XUMHYECKAs CBA3b
5 JIaGoparopHas XuMHUECcKasi KHHEHTUKA U Mpaxtika 9
pabota XUMHUYECKOE PABHOBECHE. . P
3 JlaGoparopHasi | DIEKTPOJIUTHYCCKAS TUCCOLMALIHS. OOcyxeHue u 9
pabota CMenieHre HOHHOTO PAaBHOBECHSI. CHUCTEMHBIN aHaIn3
4 JIaGoparopHas Omnpenenenue pH, OydepHbie O6cyxaenue u 5
pabota PacTBOPBI, THJIPOJIU3 COJICH CHCTEMHBII aHAIN3
JlabopaTopHas
OPPO3US METAILIOB aAKTHKa
S pEGOTE Kopp p 2
Bcero 10
5. @oHJ OLEHOYHBIX CPEICTB /Jisi NPOBEAEHUS TMPOMEKYTOUHOM
arTrecranumn

ITonnoe onucanue (1)OHI[3 OLCHOYHBIX CPECACTB TGKYH_Ieﬁ n HpOMeHCYTOqHOﬁ aTTcCTanuun
06yqa101111/1xcs1 C NCpCUYHEM KOMHCTGHLII/If/'I, OIIMCAaHHEM IIOKa3aTejied H KPHUTCPUCB OLICHUBAHUA
KOMHGTGHHHﬁ, IKaJI OOCHUBAHUS, TUIIOBBIC KOHTPOJIBHBIC 3alaHUA U MCTOANYCCKUC MATCPUAJIbI
MMPEACTABJICHLI B IIPUJIIOKCHUHA K HEICTOSIHIGIZ nporpamMme.

6. Y4yeOHO-MeTOANUECKOE 0O0ecnmeUyeHue JUCIHIIINHBI
6.1. PexomeHayemasi IuTepaTypa

6.1.1. OcHoBHas TUTEpPaTYypa

Ne [lepeueHb U peKBU3UTHI IUTEPATYPHI (aBTOP, Ha3BaHHUE, 'Ol U MECTO Kon-Bo 3k3. B
n/m W3/1aHus) Ooubamoreke.
1 [Munaso IILI. Kparkuii kypc oOmeil 1 OMOHEOpPraHMYECKOW XHMHHU. 290
Jlyranck: JIHAY, 2004.
[Munasos HI.I". O6mas u Heoprannueckast xumus. Jlyranck: JIHAY,2006.-
2 652 c 255
3 [Munasos IL.T". lyounkas JK.O. 3agauu u ynpakHeHUs 110 O0IIEH XUMUH. - 252
Jlyranck.: JIHAY,2008.-280c
[Mogny6ueix, JI. I1. Xumus : yuedbnoe mocodbue / JLII. [MogmyOHBIX. —
Mocksa : UHOPA-M, 2024. — 305 c¢. — (Bricuiee o6pazoBanue). - ISBN I
4 | 978-5-16-112558-8. -  Tekcr DIIEKTPOHHBIH. - URL: eg c
https://znanium.ru/catalog/product/2151124 (mata oOpaleHus: pecyb
09.09.2024). — PexxuM 10CTyNa: MO MOIMUCKE.
6.1.2. JlonosiHUTEIbHAS JIUTEpPATypa
1:]1\;(_1)_[ ABTOp, Ha3BaHUEC, MECTO U3daHUA, U3AATCILCTBO, 'O U3AaHN, KOJIMYCCTBO CTPAHUIL
5 KHs3es, [I. A. Heoprannueckast xumust 1 arpapues B 2 4. Yacts 1. Teopernueckue
OCHOBBI : yueOHHK aiis By30B / JI. A. Kusizes, C. H. Cmapbirud. — 5-¢ u3z., nepepab. u gom.




ABTOp, Ha3BaHUC, MCCTO U3AaHNA, U3AATCILCTBO, 'O U3AAHU, KOJIMYCCTBO CTPAHUILL

— Mocksa : U3narensctBo FOpaiit, 2023. — 253 ¢. — (Briciiee o6pazoBanue). — ISBN
078-5-534-11763-9. — Tekcr : anextpoHHbIi / OOpa3zoBarenbHas miatdopma FOpaiir :
BICKTPOHHO-OnOanoTeunas cuctema. — URL: https://urait.ru/bcode/512568

6 [[mmaka T.JI. OOwas xumus. - JI.: Xumusa, 2002.- 702 c.

6.1.3. [lepuoauyeckue U3TaHUA
He npenycmotpensl.

6.1.4. MeToauuecKue YKasaHust AJaisi Oﬁy‘lalOIIII/IXCH 10 OCBOCHHIO TUCHHUIIIIUHDBI

ABTOp, Ha3BaHUEC, MECTO U3JJaHUsA, U3-BO, I'OJ U3JaHUs, KOTUYCCTBO CTpaHUI]

[Tunasos II.I'., [TuBoBap A.K., babypuenkosa M.II., bBaykosa H.B., Jlyounkas XX.O.

1. Meroauueckue ykazaHusi K Ja0OpaTOpPHBIM 3aHSATHSIM 1O OOIIEH W HEOPraHWYECKOH
XUMHH: HaydyHoe nocooue. — JIyranck: JIHAY, 2019. — 78 c.
2 [TnnaBoB LI.I'., babypuenkoBa M.II. 3agaunuk no odmel XUMUKA ¢ METOJUKOM perieHUs

Bajad M MHIWBHIyTbHBIME 3a1anussMu. — Jlyranck: JIHAY, 2012. — 30 c.

6.2. Ilepeuenr pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOH  CceTH

«uTepHeT» (1aJ1€e - ceTh «AHTEpPHET)), HEOOXOAMMBIX /1JIs1 OCBOEHH S THCIHUIJIHHbI

Ne /i Ha3zBanue nHTepHET-pECypca, apec U PEKUM JOCTyIa
1 Bukureaus — cBOOOAHAS SHIMKIONEeUs. [DnekTponHsbii pecypc]. URL:
" https://ru.wikipedia.org/wiki (mata obpamenwus: 21.08.2022).
5 basza nanHbIX «Arpornpom 3apyoesxom» http:/polpred.com http://www.derev-
" grad.ru/pochvovedenie/pochvovedenie.html (mara o6pamenus: 29.08.2022).
3 [Di1ekTpoHHO-0MOIoTeYHas cucteMa «AficOyk» (iBooks) - http://ibooks.ru (zara
" lobparenust: 17.04.2024).
4 [D1eKkTpoHHO-0MOIMoTeYHas cucTeMa «Znaniumy https://znanium.ru (nata oOpaieHus:
"~ 109.09.2024).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. Jpremier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mata
oOpamenus: 17.04.2024).
6 BapyOexxHast 6a3a JaHHBIX peepUpyEeMbIX HayUHBIX KYpHAJIOB Agris -
" http://agris.fao.org (nara obpamenus: 17.04.2024).
6.3. Cpeacrsa odecnieyeHUs1 OCBOCHMS U CHUTIIUHBI
6.3.1. KomnbrorepHpie 00y4yaomue 1 KOHTPOJMPYOLIHE IPOrPpaAMMBI
Ne | Bug yue6noro | HaumeHnoBaHue nporpaMMHOIO YHKIUH3 POTPAMMHOT0 00ecrieueH A
n/m 3aHATUS o0ecrneyeHus MOJIEJIUpPY-
KOHTPOJIb oOyyaromias
o11ast
Jlexknun Open - + +
2 |IIpakTuyeckue Moodle + + +

6.3.2. Ayamo- ¥ BUAE€OMOCOOHS
He npenycMoTpeHsI.



https://urait.ru/bcode/512568
https://ru.wikipedia.org/wiki
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/

6.3.3. KomMnbroTepHble NMpe3eHTAlNU Y4eOHbIX KYPCOB

He npenycmoTrpeHsl.

/. OnucaHue MAaTepHAJBHO-TeXHHYECKOH 0a3bl, HeoOXOAUMOW s
OCYLLIECTBJICHHS 00Pa30BaTEJIBLHOI0 MPOLECCA MO0 JMCHMILINHE

HaumenoBanue o6opyoBaH-

Ne | HbIX yueOHBIX KAOMHETOB, IlepeueHb OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
n/n | 00BEKTOB AJISl IPOBEICHHS MaTepUajoB
3aHATUI

1. |I'-410 — yuebnas aymutopus | Cron — 21 wrT., ctyn — 39 wr., mkad — 8 mr., tym6ouka — 4
s IIPOBEEHUS |IIT., JOCKa — 2 1uT., JabopaTopHOoe 000pyIOBaHMUE,
JEKIIMOHHBIX, nabopaTopHas mocyzaa (KoyObl, TUIMETKU, OIOPETKH, BOJSHBIC
1a00paTOPHBIX U | XOJOAWABHUKM W Mp.),  XUMHUYECKHUE  PEAKTHBBI,
NPAaKTUYECKUX 3aHATHH, | IEMOHCTpPAIIIOHHBIE MaTepHaibl (CTEHABI U Tp.), y4yeOHO-
IPYNIIOBBIX U | METOAMYECKUE MaTepUaJIbI.
WH/IMBUYaTbHBIX
KOHCYJIbTAllMi,  TEKYLIEero
KOHTpPOJIA, IHPOMEKYTOYHOU
aTTecTaluu u
CaMOCTOSITENIbHOM pabOThI.

2. |I'-412 — yyebnas aynurtopus | Cton — 24 wr., ctyn — 44 wrt., mkad — 9 mwr., TymO0uka — 5

1S MIPOBEACHUS
JEKIINOHHBIX,

1a00paTOPHBIX "
NPaKTHYECKUX 3aHATHH,
IPYHIIOBBIX u
VHIUBHTy aJIbHBIX
KOHCYJII)TaIII/If/'I, TCKYLICTO
KOHTPOJIS,, MPOMEKYTOUHOU
aTTeCTaluu u

CaMOCTOSITEILHOMI pa6OTBI.

mT., J0CKa — 2 1mrT., mapra — 1 wmT., jabopaTopHoe
obopynoBaHue, nabopaTopHas Tmocyna (KOJIObI, IHIIETKH,
OIOpETKH, BOJSHBIC XOJOMWIBHHKH W Tp.), XUMHYCCKHE
PEaKTHUBBI, IEMOHCTPAIIMOHHBIC MaTepHajbl (CTEHIBI U TIp.),
y4e0HO-METOIMYCCKUE MAaTCPUAITHI.




8. MesxkaucuuniMHapHble CBA3H

IIporokoa

COIJIACOBaHUs pabovel NPOrpaMMBbl C APYTUMH JUCHUIUIMHAMHE

HaumenoBanue JUCHUIIIINHBI, C

KOTOpPOH IIPOBOAUIIOCH
COIJIacOBaHUE

Kadenpa, ¢ koTopoit
MPOBOAMIIOCH COTJIACOBAaHUE

[Mpennoxenus o6 u3-
MEHEHUSX B pabouei
nporpamme. 3akioueHue 00
UTOTaX COTJIACOBAHUS

Marepuanosenenue u TKM

TexXHU4YECKUil CEPBUC B
AIIK

Termnorexuuka

TpaxTopbl U aBTOMOOHIIH

TonnuBo u cMa3o4HbIE
MaTepuabl

TpaxTopbl 1 aBTOMOOHIIH

DKoJoTUg

DKOJIOTHA U
MIPUPOJIOTIONIE30BAHUE




Jluct n3MeHeHui pabodei mporpaMMbl

Ipuioxkenne 1

Howmep
M3MEHEHUS

Howmep
[POTOKOJIA
3aceqaHus
Kadeapsl U gaTa

Crtpanutisl ¢
H3MEHEHUSIMUA

[lepeueHb OTKOppEK-
TUPOBAHHBIX ITYHKTOB

[Toanuce 3aBe-
Ty FOIIIETO
kadeapoit

Ne 2 01 09.09.24

13

6.1




Ipuio:xxkenue 2

Jluct nepuoauvecKkux NpoBepoK paboyeil mporpaMmMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I




Ipuioxkenue 3

MHWHHCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUICKON ®EJEPALINN
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJILHOE VUPEXX/IEHUE BBICILIETO OBPA3OBAHUS
«JIVTAHCKHI IT'OCYJJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
UMEHU K.E. BOPOILIJIOBA»

®OH/I OHEHOYHBLIX CPEACTB YUEBHOM JUCHHUIITIMHBI
0 JUCLMIUINHE « XUMHUID»

Hampasiienne moaroroBku/crienuaibHOCTh:  35.03.06 ArpouHxkeHepus
(HaHMeHOBaHI/IC HanpapJICHUA ITOATOTOBKH, CHCHl/laﬂbHOCTI/I)

Hanpasnennocts (npoduis/crienmanu3amnus): TeXHUYECKHE CUCTEMBI B arpoOu3Hece
(HauMeHoBaHue npoduiis, crenuaIu3alym)

YpoBeHb npodeccnoHATLHOTO 00pa30BaHus: OaKaJaBpuaT
(baxanaBpuaT, MarucTpaTypa, ClelHaNInuTeT, aCIUPAHTYPa)

I'ox Havana mogrorosku: 2024

Jlyrauck, 2024



1. NEPEYEHb KOMIIETEHIIU, COOTHECEHHBIX C HHIUKATOPAMU JOCTUKEHUS KOMI}ETEHHI/Iﬁ, C
YKA3ZAHHUEM 9TAIIOB UX ®OPMHUPOBAHMUA B ITPOIECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

Kon DopMyIHpPOBKA HNuaukatopsl Oram [Inanupyemsble pe3yapTaThl HawmmenoBanune moyneit u (vm) HaumenoBanue
KOHTpPO- KOHTPOJINPYEMOM JOCTUKEHUSA (ypoBeHb) o0yueHus pa3aesoB AUCLUILINHEI OIICHOYHOT'O CPEACTBA
JIUpyeMoun KOMIIETEHLINU KOMIIETEHLINU OCBOEHHUS Texymuit | IIpomexxyrou
KOMIIe- KOMITETEHIIHN KOHTPOJIb Has
TEHINH aTTecTanus
OIIK-1 | Cnoco6en pemars | OINIK-1.2. [epseiii aTann | «3HaTB».  coBpeMeHHoe | «O0Imas XumMus» TecTtoBble | DK3ameH
TUTIOBBIE  3aj1ayu | JleMOHCTpupyeT (TTIOpOoTOBBIit [Ipe/ICTaBIeHNE 0 Paznen 1. OcHoBHBIE KiTacChl 3aJlaHus
npodeccuoHanbH | U UCIIOJIB3YET | YPOBEHB) CTPOCHHH aToMa U | HEOPTaHMYECKUX COEINHEHHM. 3aKpPBITOrO
Ol JIeATENIbHOCTH | 3HAHUS XUMHUYECKON CBSI3U U UX Paznen 2. OcHOBHBIE IOHATHS | TUIA
Ha OCHOBE 3HaHWH | OCHOBHBIX MIPUMEHEHHUE JUIsI OIEHKH | M 3aKOHBI XMMHUU.
OCHOBHBIX 3aKOHOB CBOMCTB 3JIEMEHTOB U HX Pazgen 3. Ctpoenue aToma.
3aKOHOB €CTECTBEHHO- COETMHCHHI; [lepuonnueckuii 3aKk0H. XUMHYECKAs
MaTEeMaTHYECKUX | HAyYHBIX u COBPEMEHHYI0O  TEOPHUIO | CBA3b.
W eCTEeCTBEHHBIX | oOmiernpodeccro pacTBOPOB M HOHHBIX Paznen 4. Xumnueckas
HayK C | HaIbHBIX PaBHOBECHH, ITUCIEPCHBIX | KMHETHKA U PAaBHOBECHE
[PUMEHEHUEM JUCLUIUIMH IS CUCTEM; OCHOBHBIE Pazpnen 5. PactBopsl.
WHPOPMALMOHHO- | PELICHUS IOJIOXKEHUS KomnnuratusHelie cBOCTBa pacTBOPOB.
KOMMYHHMKAIIIOHH | THUIOBBIX 337ad4 B OKHCIIUTENBHO- Pa3nen 6. Teopus
BIX TEXHOJIOTUI obnactu BOCCTAaHOBUTEIBHBIX U | DIEKTPOJIUTUIECKON TUCCOLHAINY.
arpoOMHXEHEepUH. IIEKTPOXUMHUYECKUX Bognopoanslit nokaszarens. ['unponans
MIPOLIECCOB; XMMHYECKHUE | COJICH.
HACTOYHHUKHU TOKA; Paznen 7.bydepnbie cuctemsl.
XUMHYECKYIO «OCHOBBI AIEKTPOXUMHUIDY

YCTOMYMBOCTh METAJJIOB
U UX  CINIJaBOB B
Pa3IMYHBIX arp€CCUBHBIX
cpenax, MeTosI OOpPHOBI C
KOppO3H€el; 3aBUCUMOCTb
CBOICTB MOJIMMEPHBIX
MaTeprajoB OT COCTaBa M
CTPYKTYPBHI; METO/IbI
aHaJIM3a BEUIECTB.

Pazmen 1. TanpBaHm4eckwii
aneMeHT.  Onektponu3.  Kopposus
METAaJIIOB.




Kon
KOHTPO-

DopMynHpOBKA
KOHTPOJIUPYEMOU

Nupukatopsl
JOCTHXKCHHSA

Ortan [Inanupyemsbie pe3ybTaThl HaumenoBanue monyneii u (nim) HanmenoBanune
(ypoBeHb) o0yueHus pa3enoB TUCITUTIINHEI OIICHOYHOTO CPEJICTBA

Bropoii stamn «YMeTb»: pemath | «OOIIast XUMHUSDY 3agaHus DK3aMeH
(MIpOABHHYTHI | CHUTYalIOHHBIE  3aJayd Pa3znen 1. OcHoBHBIE KiIacchl OTKPBITOTO
i ypoBEeHbB) Pa3IMYHOTrO TUTA; | HEOPTaHWYECKUX COCAMHEHHH. THIIA

HHTEPIPETHPOBATH Pazgen 2. OcHOBHBIE IOHATHSA | (BOIIPOCHI

pe3yIIbTaThI Y 3aKOHBI XUMHHU. JUTST

JTa0OPAaTOPHBIX  OIIBITOB, Pazgen 3. Ctpoenue atoma. ompoca)

CPaMOTHO o0BsicHATh | [lepuoamueckuii 3aKoH. XuMHUIeCKas

XUMHYECKHE  TIPOIECCHI, | CBS3b.

OlIEHWBaTh BO3MOXXHOCTHU Paznen 4. Xumnueckast

HCIIOJIb30BaHUS KMHETHKAa U paBHOBECHE

XUMUYECKUX MAaTepHalloB Pazgen 5. PactBopsl.

B npou3BoACTBeHHOM | KoymuratuBHbIe CBOMCTBA pacTBOPOB.

JeSTeNbHOCTH; Paznen 6. Teopus

BBITIOJHATH TMOATOTOBKY M | AJIEKTPOIUTHYECKOMN TUCCOIUAIIHIH.

MPOBOANTE  XuMu4eckue | Bomopomuslit mokaszarens. ['umpomnm3

3KCIIEPUMEHTHI; coJei.

ITPOBOJIUTH 00paboTKy Paznen 7.bydepHbie cUCTEMBI.

MTOJTy9aeMBbIX «OCHOBBI AIEKTPOXUMHUIDY

JKCIIEPUMEHTAIBHBIX Pazgen 1. l'anpBanmveckuit

JTAHHBIX. aneMeHT. JiekTponu3. Kopposus

METaJIJIOB.

Tperuii atan | «AMeTh HABBIKW»: «O01mas Xumus» [IpakTnuec | Ok3ameH
(BBICOKHIT BIIA/ICHUS COBPEMEHHON Paznen 1. OcHOBHBIE Ki1acchl KHe
YPOBEHB) XUMUYECKOH HEOPraHMYECKUX COCTUHEHHM. 3aJaHus

TEPMHUHOJIOTHEH; METOAAMHU
HaOIIOACHUS U
OKCIIEPpUMEHTA,; HAaBbIKaMU
oOpareHus ¢
1abopaTOPHOH TOCYIOH,
COBPEMEHHBIM
o0opyToBaHUEM U
npubopamu.

Paznen 2. OcHOBHEBIE TOHATHUS
Y 3aKOHBI XHMHH.

Pazgen 3. Ctpoenune atoma.
[Tepuonuueckuii 3aKkoH. XuUMHUUYECKast
CBSI3b.

Paznen 4. Xumuaeckas
KUHETHKA U PaBHOBECHE

Pazgen 5. PactBopsl.
KonnuratvBHbie CBOMCTBA PaCTBOPOB.

Pazgen 6. Teopus




Kon
KOHTPO-

DopMynHpOBKA
KOHTPOJIUPYEMOU

Nupukatopsl
JOCTHXKCHHSA

Otan
(ypoBeHb)

IInanupyemsle pe3yIbTaThl
o0yueHus

HaumenoBanue monyneii u (nim)
pa3esoB AUCIUILTHHEL

HanmenoBanue
OIIEHOYHOTO CpeJICTBa

3JIEKTPOJIUTUYECKON TUCCOLUAITIH.
Bonoponnslii nokazarens. ['uaponus
CoJIcH.

Paznen 7.bydepHbie cucTeMsl.
«OCHOBBI AIEKTPOXUMUI)

Paznen 1. TampBaHuyeckui
sneMeHT.  Onekrponu3.  Kopposus
METAaJIJIOB.




OINIUCAHME MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIUIA, OIUCAHME IIKAJ OHEHUBAHUA

Ne | HaumenoBanue Kpatxkas IIpencraBnenue | Kpurtepuu orneHuBaHus [lIkana oueHuBaHUA
n/n OIIEHOYHOI'0 XapaKTepUCTHKA OLIEHOYHOT' O
cpencTaa OLIEHOYHOT' O CpeacTBa B
cpencTBa doHe
1. Tect Cucrema TecTtoBbIE B tecte Boimonueno 90- | Onenka «Omauunoy (5)
CTaHJAPTU3UPOBAHHBIX| 3aJaHMs 100% 3ananuit
3aJaHHM,
MO3BOMIOIAS B Ttecte BBImonHEHO | Onenka «Xopowo» (4)
H3MEPHTH YPOBEHH 6onee 75-89% 3amanmit
3HAHUIA. B Tecte BhimonHeHO 60- | Onenka
74% 3ananuit «Yooenemsopume-noHo»
@)
B Ttecre BemonHeHo | Onenka
MeHee 60% 3agaHmii «Hey()ogﬂemgopu-
menvho» (2)
Bomnbias gacth | OneHka «Heyoosnem-
OnpezeneHni HE | gopumenvroy (2)
MIPE/ICTABIICHA, mbo
IpecTaBIeHa c
rpyOBIMU OHIMOKaMHU.
2. Omnpoc dopma pabortsl, | Bompockr k IMpoxemonctpupoBanbl | Onenka « Omauunoy (5)
KOTOpas  II03BOJIIET | OIpOCY IperonaraeMele
OLIGHUTh  KpPYyTro3op, OTBETHI; MIPaBUIBHO
YMEHHE  JIOTHUECKHU UCTIONB30BaH AJITOPUTM
MOCTPOUTH OTBET, 000CHOBaHMI BO BpeMs
yMEHHe paccyXIeHuni; ecThb
MPOJIEMOHCTPUPOBATH JIOTHKA pacCy>KICHHH.
MOHOJIOTHYECKYIO [IpomemoncTpupoBansl | OtneHka «Xopouioy» (4)
peub u UHbIE TpeIoIaracMbIe
KOMMYHHUKaTHBHbIC OTBETBI, ©CTh JIOTHKa
HaBBIKU. YcTHbli paccyKIeHUH, HO
ompoc obnamaer HETOYHO HCIOJIB30BaH
G0IBIIIMH anropuT™M 000CHOBaHMH
BO3MOKHOCTSIMU BO BpeMs pacCyXIeHHH
BOCTIUTATEIHHOTO M HE BCE  OTBETHI
BO3JICHCTBHS, MOJIHEIE.
co3jaBas YCIIOBUS IMponemoncTpupoBansl | OreHka
st He(pOpMaIbHOro NIpeAIoJIaraéMble «Yooeremsopumenvro»
o0MmeHMS. OTBETHI, HO | (3)
HETIPaBUIIEHO
UCTIONIb30BaH aJITOPUTM
000CHOBaHMI BO BpeMs
pacCy KIAeHUI;
OTCYTCTBYET JIOTHKa
paccyXaeHuil; OTBETHI
HE TIOJIHBIE.
OTBeTHI He | Onenka
MIPC/ICTABJICHBI. «Heyoosenemsopu-
menvHo» (2)
3. IIpakTnyeckne | HanpasneHo Ha IIpaktuueckue | IlpogeMoHCTpUpOBaHO Ouenka «Omauuno» (5)
3alaHusA OBJIQJICHUE METOJAMH | 3aJ[aHHA cBO0OOIHOE BIIaJICHHE
U METOIUKAMHU npodeccuoHaIbHO-
Hn3yyaeMoun MOHSATUUHBIM

JACTUTIIAHBL. {7151

arnmnaparoM, BJIaJICHUE




n/n

Hanmenosanue
OLICHOYHOI'O
cpencTaa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOTO
CpeAcTBa

[IpencraBnenue
OIICHOYHOT'O
cpencTa B
doHe

Kpurepun onennBanus

IlIkana oneHnBaHUS

peleHus
npeJiaracTes
PEIIUTh

KOHKPETHOE 3a/[aHne
(curyanuro) 6e3
MPUMEHEHHUS
MaTeMaTHYECKHX
pac4eros.

METOJaMU U
METOUKAMHU
NUCUUIIIAHBL.
IToxasaHbl CITOCOOHOCTH
CaMOCTOSITEILHOTO
MBIILIJIEHUS], TBOPUYECKOM
aKTUBHOCTH. 3aJaHue
BBITIOJIHEHO B ITOJTHOM
o0OBeEME.

[IponemMoHCTpUpOBaHO
BIIaJICHHE
npodeccroHabHO-
MHOHITUHHBIM
amnmaparom, npu
MPUMEHCHUU METOJIOB U
METOAUK JUCHUITIINHBI
HE3HAYMUTEILHEIE
HETOYHOCTH, ITOKa3aHBI
CII0COOHOCTH
CaMOCTOSITEILHOTO
MBIIUTICHUSI, TBOPYECKON
aKTHBHOCTU.  3aJaHKe
BBITIOJIHECHO B IIOJHOM
o0beMe, HO ¢
HEKOTOPBIMHU
HCTOYHOCTSIMHU.

Ornenka «Xopowo» (4)

[IponemoncTpUpOBaHO
BJIaJICHHE
npo¢ecCHOHATBHO-
MOHSATHUHHBIM
ammapaToM Ha HHA3KOM
YpOBHE;, JIOIyCKAIOTCA
OIINOKH npu
MIPUMEHCHUU METOJIOB U
METOJUK IHUCLMIUIAHEIL
3ajaHye BBIMIOJHEHO HE
IMOJIHOCTBIO.

«Yooenemsopu-
menvro» (3)

Ornenka

He
MIPOJIEMOHCTPUPOBAHO
BJIaJIEHUIE
npo¢eCCHOHATBHO-
MOHSTUHHBIM
amnrmapaToM, METOJJaMH U
METOIMKAMU
JMCIUIIINHEL.
HE BBIIIOJIHEHO.

3ananue

Ornenka
«Heyoosnemeopu-
menbho» (2)

JK3aMeH

KounTponbHoe
MEpOTpHSTHE,
KOTOpOE MPOBOJHUTCS
10 OKOHYAHUHU
N3yYeHHS
JUCTIATUTAHBL.

Bompocs! k
9K3aMEHy

[MokazaHo 3HaHHE
TEOPHH BOIIPOCa,
MOHSATUHHO-
TEPMHHOJIOTHYECKOTO
amnmnapara JUCHOUIIINHBI,
YMEHHE aHaJIN3UPOBATh
npoOiemMy,
COJIEpPIKaTENbHO U
CTHITUCTUICCKH
IPaMOTHO U3JIaraTh CyTh
BOIIpOCa; TITyOOKO
MOHMMATh MaTEpHUal,

Onenka «Omauuno» (5)
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Ne | HaumenoBanue Kpatxkas IIpencraBnenue | Kpurtepuu oneHuBaHus IlIkana oueHuBaHuUA
n/n OILIGHOYHOI0 XapaKTepUCTHKA OLICHOYHOT' O
cpeacTBa OLIEHOYHOT' O CpeacTBa B
cpencTBa doHe

BIIaJICHHE
AHATUTHYECKUM
CII0COOOM H3JI0KEHUS
BOIPOCA, HAYYHBIX
Hei; HaBRIKaMH
apryMeHTaluu U
aHanmm3a (QaxToB,
COOBITHH, SIBIECHUH,

TIPOIIECCOB.
BricTaBnsercs
oOyuaroremycs,
MOJIHO, TOJAPOOHO U
rPaMOTHO
OTBETHUBIIIEMY Ha
BONIPOCHI ~ Omiiera U
BOTIPOCHI
sK3aMeHaTopa.
[Tokazano 3Hanue | OneHka «Xopowoy» (4)
OCHOBHBIX
TEOPETHICCKUX
MOJIOXKCHAH  BOIIPOCA;
YMEHHUE aHAIU3UPOBATh
SIBJICHUS, (hakThI,
JIEHCTBUS B paMKax
BOIPOCA;
cojiepKaTeIbHO u
CTUJIMCTUYIECKU
TPaMOTHO M3J1aratb CyTh
BOTpoca, HO  HUMEEeT
MECTO  HEIOCTaTOYHAs
MOJTHOTA OTBETOB  II0
W3JaracMoMy BOIIPOCY.
[IpogemMoHCTpHUPOBAHO
BIIQJICHHE
AHATUTHYCCKIM
croco0OM  M3T0XKEHHUS
BONpOCa ¥ HaBBIKAMH
apryMEHTAaIUH.
BricTaBasercs
oOydJaromemycs,
MTOJTHOCTBIO
OTBETHBIIEMY Ha
BONIPOCHI ~ Omiiera |
BOTIPOCHI
9K3aMeHaTopa, HO

JIOIly CTUBILIEMY npu
OTBETax

HE3HAYUTEIIbHBIC
OIINOKH,

YKa3bIBAIOIIIHE Ha

HAJTHYHE

HECUCTEMHOCTH u

po0eJIOB B 3HAHMSIX.

[Tokazano 3Hanue | OueHka «Yooenemso-
Teopun BOTIPOCA | pumenvro» (3)
(dparmenTapHO

(HermomHOTa W3JI0XKCHUS

nHpOpPMaLNH;
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Ne | HaumenoBanue Kpatxkas IIpencraBnenue | Kpurtepuu oneHuBaHus IlIkana oueHuBaHuUA
n/n OILIGHOYHOI0 XapaKTepUCTHKA OLICHOYHOT' O
cpeacTBa OLIEHOYHOT' O CpeacTBa B
cpencTBa doHe

OTEePUPOBAHUC
MOHSATUSIMHA Ha OBITOBOM
YPOBHE); YMEHHUE
BEIJICIIUTH TJIaBHOE,
c(hopMyIHPOBATH
BEIBOJIBI, ITOKa3aTh
CBS3b B IOCTPOCHHU
oTBeTa HE
MIPOAEMOHCTPUPOBAHO.
Bnanenue
AHATUTHYCCKIM
Ccrnoco0OM  U3JI0KCHUS
BOTIpOCA W  BJIAJICHHC
HaBBIKAMU
apryMeHTalnuu HE
MIPOAEMOHCTPUPOBAHO.
OO0yuaromuiics

JTOTTY CTHJI
CyIIeCTBEHHEIE
OIMOKA TIpU OTBETax
Ha BOIPOCHI OHJICTOB U

BOIIPOCHI
JK3aMeHaTopa.

3nanue  noHsATuitHOro | OneHka

anrmapara, TCOPUH | «HeyodoenremseopumenvHod
BOTIpOCa, He | (2)
IIPOAEMOHCTPUPOBAHO;

YMEHHE aHaJIM3HMPOBATh
y4eOHBII MaTepHan He
MPOJIEMOHCTPHPOBAHO;
BJIafICHUE
AHAJTUTHYECKUM
CHOCOOOM  M3JIOKECHUS
BONIpPOCAa M  BIAJCHUE

HaBBIKAMU
apryMeHTannu HE
MPOJIEMOHCTPUPOBAHO.

OGyuaromuiics HE

OTBECTHJI Ha OJAHMH HWIIH
JBa BOIIpoOCa ounera u
JOIIOJTHUTCIIbHBIC
BOIIPOCHI
9K3aMeHaTopa.

25




TUIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE J1J151 OEHKH 3HAHMI, YMEHWA, HABBIKOB 1 (MJIN)
OIbITA JESTEJILHOCTH, XAPAKTEPU3YIOIUX ITAIIBI ®OPMUPOBAHUSI
KOMIETEHIUI B IPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMPOTPAMMBI

OueHovHbIe CPeACTBA JJIsl MPOBeIeHUs TEKYIIero KOHTPOJIsI

Texymuil KOHTPOJIb OCYILECTBIISIETCA NMPENOJaBaTEeNeM NUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (pOopMe TECTOBBIX 33aJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUH.

OIIK-1 CnocofeH pemiaT THNOBBbIE 321a4U NPOGecCHOHATBHON 1eATeJbHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MAaTeMAaTH4YeCKMX M €eCTeCTBEHHBIX HAayK ¢
npuMeHeHueM MHGOPMAIITHOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI.

OIIK-1-2. leMOHCTPUPYET M HCHOJb3YyeT 3HAHHUSI OCHOBHBIX 3aKOHOB €CTE€CTBEHHO-
HAYYHBIX H 001enpodeccHOHAIBHBIX TUCIHUILIMH /ISl PellleHUs] TUMOBBIX 32/1a4 B 00J1aCTH
arpoMH/KeHepuH.

Ilepsblii 3Tan (MOPOroBoi YpoBeHb) — MOKA3bIBaeT CGOPMHUPOBAHHOCTD NOKA3aTeJIs
KOMIIETCHIIMU «3HAThb»: COBPEMEHHOE NpeACTaBJIeHHe 0 CTPOCHHMH ATOMa M XMMH4eCKOu
CBSI3M U UX NIPUMEHEHHeE [IJISl OLIEHKH CBOMCTB 3JIEMEHTOB U UX COeIMHEHHI; COBPEMEHHYI0
TEOPUI0 PACTBOPOB M MOHHBIX PABHOBECH, INCIIEPCHBIX CHCTEM; OCHOBHbIE I0JIOKECHUS
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX M JJIEKTPOXUMHYECKHX IMPOLECCOB; XMMHUYECKHUE
HCTOYHUKH TOKA; XMMHMYECKYI YCTOWYMBOCTH METAJLJIOB M HX CIUIAaBOB B Pa3MYHBIX
arpecCUBHBIX Cpelax, MeTobl 6OpPLObLI ¢ KOPPO3HUeii; 3aBUCMMOCTb CBOICTB MOJIMMEPHBIX
MaTepHaJIOB OT COCTABA U CTPYKTYPbI; METOAbI AaHAJIN32 BelECTB.

TecToBbIE 3a1aHUA 3aKpPbITOro TUIA

1. XuMHnyeckH HeleJHMBbIe YACTHIBI HA3BIBAKOTCH (BbIOepHUTEe OIMH BAPHAHT O0TBETA):
a) MOJIEKyJIa BOJIbI

6) aToM KucIopoJia

B) SIIpO aToMa reyus

') MOJIEKYJla aMMHUaKa

2. JIoHOpHO-aKLIeNTOPHAasi CBA3b—ITO YACTHBIN cJy4ail (BpiOepuTe OJMH BAPHAHT
0TBeTA):

a) MOHHOM CBS3H

0) METaAJUTMYECKOU CBS3H

B) BOJOPOAHOI CBA3U

') KOBAJICHTHOM CBS3H

3. B paay rugpoxcupoB Ba(OH)2-Mg(OH)2-KOH cuna ocHoBanmii (BbiGepuTe OIHH
BAPHAHT OTBETA):

a) pacrer

0) yMeHbIIIaeTcs

B) CHauaja ocjiabeBaeT, 3aTeM pacTeT

I') HE U3MEHSAETCS

4. KoauyecTBo (M0JIb) KATHOHOB U AHHOHOB, 00PA3yIOIMXCSI MPH MOJHOW THCCOLMAIIUH
1 MOJIb HUTpPaATA AJTIOMUHHUS, COOTBETCTBEHHO PaBHbI (BbIOEPHTE OJJMH BAPDUAHT OTBETA):

a)3ul

6)lu3l
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B)2wu3
r)3u?2

5. Ykaxurte ¢opMyJsia coelMHEHHS] B KOTOPOM a30T MOKET ObITH TOJbKO OKHCJIMTEIeM
(BbI0€EpHTE OJUH BAPUAHT OTBETA):

a) NOg;
0) NHz;
B) HNO3;
r) HNO:.
Karoun:
1. B
2. r
3. B
4, 0
5. B

6. HpO‘IHTaﬁTe TEKCT U YCTAHOBHUTE COOTBETCTBUEC MEKAY XMMHYECKUMHU IJTEMECHTAMH H
IJICKTPOHHBIMH Q)opMy.HaMn HX aTOMOB:

DJieKTPpOHHAsA hopmy.ia JIeMeHT
1. 1s22s22p%3s23p°3d1%4s! a) Li
2. 1522522p%3s23p°® 6) Zn
3. 15?25t B) Cu
4, 15°25°2p®3s23p®3d*04s? r) Al
n) Ar
e) Fe
Kirou:
1 2 3 4
B I a 0
Bropoii 3Tanm (MpOABHMHYTBHIH YPOBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTH

NMoKa3aTe/isi KOMIETEHIIUN «YMeTb»: pellaTb CHTYallHOHHbIE 33/1a4M PAa3JIMYHOIO THUIIA;
HHTEPNPETHPOBATL  pPe3yJbTaTbl JA00PATOPHBIX ONBITOB, TIPAMOTHO OOBSICHATH
XMMHYecKHe TMpouecchl; OLEeHMBATh BO3MOKHOCTHM HMCHOJB30BAHMS XHMHYECKHUX
MATepHaI0B B NMPOM3BOJACTBCHHON JesITeIbHOCTH; BBINOJHATH MOATOTOBKY U NPOBOIHUTH
XHMHYecKHe IKCIePUMEHThI; MPOBOAUTH 00paloTKY MOJIy4YaeMbIX IKCIEePUMEHTAJbHBIX
JAAaHHBIX.

3agaHuA OTKPBITOrO THIA (BOIPOCHI AJIsl OIIPOCA):

1. VYxka3aTh Kakoi 3aKOH BBIPa)KaeTCs JTaHHBIM OIpe/esieHHeM: Macchl (00BEMBI) pearupyromnux
BEIIECTB OTHOCATCS MEXAy CO00M Kak MOJISIpHbIE MacChl (00bEMbI) X 3KBUBAJIEHTOB.

2. CoenvHeHHE WJIHM TPOCTOE BEIIECTBO, COAEp)Kallee aTOMbl 3JIEMEHTa B IPOMEKYTOYHOH
CTEMEHH OKHCJIEHHMSI MOXKET NpuoOpeTaTb U TepsSTh ANEeKTpoHbl. Ero mnoseneHue
OIIPEAEIIAETCS XUMUYECKOW TIPUPOJION AJIEMEHTa-TIapTHEPA, C KOTOPBIM OHO COIIpHKacaeTcs,
YCIIOBUSIMU M XapaKT€POM CpPEJIbl, B KOTOPOM MPOTEKAeT OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
peakuus. JlaidTe ompeneneHHe 3J€MEHTaM, KOTOpble NPHOOPETAIOT 3JEKTPOHBI B XOJE
pEaKIuu U KOTOPHIE TEPSIOT JIEKTPOHBI.
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3. Kaxnprit snemeHT corimacHo nepuoauueckor tadnuie snemeHToB .M. MenaeneeBa umeer
CBOM IOPSAKOBBIA HOMEp. YKaXKUTE, KAKUE XapAKTEPUCTUKHA aTOMa MOXHO OIPENEIIUTh,
3Has OPSAIKOBBI HOMED JIEMEHTA.

4. Ha3oBuTe 3J€MEHT, KOTOPOMY COOTBETCTBYET JAHHOE CTPOEHHUE BHEIIHEIO CJIO0s aToMa:
2s22p°.

5. B KOMIIJIEKCHOM COEIUHEHUM IIOJIOKUTEIbHO 3apsUKEHHBIM HMOH MeTajula 3aHUMAaeT
LEHTPAJIbHOE MECTO, @ MOHBI IPOTUBONOJIO0KHOIO €My 3HAaKa MM HEUTpaJIbHbIE MOJIEKYJIBI,
pacnosoxeHsl BOKpyr Hero. Jlaiite ompeleneHue LEHTPaJbHOMY HMOHY METaljla U MOHAM
(HeUTpaJIbHBIM MOJIEKYJIaM), PACIIONIOKEHHBIM BOKPYT HETO.

Kuaroun:

3aKOH 3KBHMBAJICHTOB

OKHCJINTCIIb, BOCCTAHOBUTCIIb.

3apiaa aapa aroMa, YMCJIO IIPOTOHOB, 9JICKTPOHOB, HCfITpOHOB

a3oT

QI WIN|F

KOMHJ’ICKCOO6paSOBaTCJ'IB; JIUTAaHbI.

Tpernii 3Tan (BbICOKHI ypPOBeHb) — NMOKa3bIBaeT CPOPMUPOBAHHOCTDH MOKA3ATEJIA
KOMIIETEHIIHN «UMEeTh HABBIKH»: BJIA/ICHUS COBPEMEHHOH XHUMHYECKOH TepPMHHOJIOTHEN;
MeTOJaMH HAOJIOIeHUsI W HKCIEPUMEHTAa; HABBbIKAMHM OOpalleHusi ¢ JadopaTopHOM
MOCY/10ii, COBpeMEeHHBIM 000Py/10BaHHEM U IPUOOpPaMHU.

HpaKaneCKne 3aJaHusA

1. Tlpoananu3upyire, IPOUCXOANT JIU TUIPOIIH3 COJICH, 00pa30BaHHBIX CHIIbHBIM OCHOBAHHEM U

c1aboi KUCIIOTOM.

Pacuunraiite MonsipHYIO MacCy 3KBUBajieHTa cepoBogoposa (HaS).

Brrunciure pH pacTBopa, KOHIIEHTpAINS THAPOKCHI-HOHOB B KOTopoM pasHa 1078 (mMomns/m).

4. YKaXUTE PEakIHiO CPeIbl BOJHBIX PACTBOPOB XJIOPHIA HATPHUS, HUTPATa aMMOHUS, CyIbhuIa
HaTpus (YKaKHUTE MOCIEA0BATENbHO).

5. Cynbdar aMMOHHS SBIIICTCS DJIEKTPOJIUTOM. YKAXKHTE CYMMAapHOE KOJIMYECTBO HOHOB
(KaTHOHOB M AaHHOHOB), HA KOTOPOE JIMCCOLMHUPYET JAHHOE BEIIECTBO.

wn

Kuaroun:

1 TUJPOJIN3 TPOUCXOJIUT

2 | MonspHas Macca OJKBUBaleHTa cepoBojopona (MpakB.(H2S)) paccuuThiBaeTcs Kak
npousseaenne 3kBuBaieHTa ( D (H2S) ) ma momspuyo maccy (M (H2S) ). M (H2S) =
1*2+32=34 r/mons. O (H2S) = 4. MakB.(H2S) = 2 *34=17 r.5kB/MOJIb.

otBeT: 17 T.9KB/MOJIb.

3 |pH=10"-10%=10° pH=6
4 HEWTpaJIbHAsA, KUCJIas, LIEJIOYHAsl
5 |3

OI[CHO'-IHLIC cpeacTBa AJd MPOBEACHUSA l'lpOMe)KYTO'-lHOﬁ aTTeCTanmu.

HpOMC)KyTO‘IHEUI arTecTalusd HNpoOBOAUTCIA B (I)OpMe dK3aMeEHa. DK3aMEH BEICTABIISCTCS
npenoaaBaTeJIEM B KOHIC U3YUCHUA pa3acia IUCHUILIMHBI KaK PE3YJIbTAT TEKYUICTO KOHTPOJIA.

Eciu CTYACHT HC CIIpaBUJICA C YaCTbiO 3aJlaHuM TCKYIICTO KOHTpPOJIA, CMY
MpeaoCTaBIACTCA BO3MOXKHOCTb CAAaThb 3K3aMCH Ha HMTOIOBOM KOHTPOJBHOM MCPOIIPUATHU B
(I)opMe OTBCTOB HA BOIIPOCHI K 9K3aMCHY HJIM TCCTOBBIX 3aJlaHuM K OK3aMCHY.
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H~own

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

16.
17.

18.
19.

20.
21.

22.

23.

24,

25.

26.
27.

28.

29.

Bomnpocs! 115 3xk3aMena

ATOMHO-MOJIEKYJIsIpHOE ~ y4yeHue. AtoMm, Mojekyna. OTHOCHUTENbHas aroMHas U
MOJIEKYJIApHas Macca. Moub.

Moutb. Monsipaast macca. 3akoH ABoraapo. MoJapHbIil 00BeEM.

3aKOH COXpaHEHMsI MACChl BEILIECTBA. 3AKOH MOCTOSIHCTBA COCTABA.

3akon ABoraapo. CnenctBue u3 3akoHa Aporajpo. OnpeaeneHue MOJIEKYJIIPHbIX Macc o
IUIOTHOCTH Tasa.

OxBuBasieHT. DakTop SKBUBAJIEHTHOCTU. MousipHass Macca OSKBUBAJIEHTa. 3aKOH
HKBHUBAJICHTOB.

Ilepuonnueckuit 3axkon J.M. MenneneeBa. IloctpoeHne mnepHOIUYECKON CUCTEMBbI
AJIEMEHTOB HA €r0 OCHOBE

0O0630p 3aKOHOMEPHOCTEH, BhIpaKaEMbIX MEPHOIUYECKON cucTeMoi. OnpeseieHne CBOMCTB
AJIEMEHTOB 110 UX I0JIOKEHUIO B IEPUOIUYECKON CUCTEME.

3aKOHOMEPHOCTU HU3MEHEHHMS CBOMCTB M HX COEJUHEHUW @O0 TIpyIlaM H HepHojam
nepuoanueckon cucreMsl .M. Menneneesa.

Crpykrypa nepuoanueckor cuctemsl .M. MenzeneeBa: nepuoibl, rpyIIibl, MOATPYNIIbL,
cemeiicTBa. MeTaibl, HEMETAJUIbl, UX MOJI0KEHUE B IEPUOANYECKOI cucTeMe.

CoBpemennast (opmynupoBka mnepuoanyeckoro 3akona J[.M. MenneneeBa. OHeprus
noHusauu. CpoacTBO aTOMOB K 3JIEKTPOHY. DJIEKTPOOTPHULIATEIbHOCTb.

Crtpoenue atoma. Moaenu atoma. AToMHOe s11po. M30Tombl, n300apshl.

[Tnanerapnast moaenb aroma. OCHOBHBIE MOJOXKEHUS TEOPUU CTpOeHuUs: aToMa bopa.
KBanrtoBeie uncna. ['maBHoe, opObuTasbHOE, MAarHUTHOE U CIIMHOBOE. S-, P- U d-3JE€KTPOHBI.
DNEeKTPOHHAsl EMKOCTh YPOBHEN U MOypOBHEM.

DHepreTuyeckue ypoBHH U MOAYpOBHU aroma. KoHdurypaius 371eKTpOHHBIX opOuTaneit u
UX pacrojoKeHUe B MpocTpaHcTBe. EMKOCTh ypOBHEN U IOLypOBHEHN aToma 110 3JI€KTPOHAM.
3anonHeHue eKTpoHaMu aTOMHbIX oOosouek. [Ipunnun I[laynu. 3akon ['ynna. IIpaBuio
KiteukoBckoro.

Pacnipenenenue 31€KTPOHOB B CTPYKTYpE aTOMa: SHEPreTUUECKUE YPOBHHU U MTOAYPOBHHU.
ONEeKTPOHHbIE U 3JIEKTpOHHO-Tpaduyeckue Gopmynbl 31eMeHToB. IlocienoBarenbHOCTh
3aI0JIHEHUS YJIEKTPOHAMH YPOBHEN U MIOyPOBHEM.

Buasl xumuyeckoit cBsa3u. KoBajgeHTHast cBs3b (MoJsipHas U HenouisipHast ). MloHHas CBA3b.
KoBanenTHas cBsi3b, G- M m-cBA3M. [ mOpuan3anus aToMHbIX opOuTasiell. OCHOBHBIE THIIbI
TUOpUIU3AIIH.

JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJIEHTHOM CBS3H.

CkopocTh XMMHUYECKHX peakluid. ['OMOreHHble U reTeporeHHble peakuu. 3aKOH JIeHCTBUS
macc. KoHcranTa ckopocty, ee GU3n4ecKuil CMbICI.

['oMmoreHHble U rereporeHHble peakuu. CKOpoCTh XMMHUYECKUX peakiuil. 3aKoH JEeHCTBUS
Mmacc.

CkopocTh XMMHYECKOM peakuuu. BnusHue teMmmepaTypsl Ha CKOpPOCTb XUMHYECKOH
peakuuu. [IpaBuiio Bant-I'odda.

3aBUCHUMOCTh CKOPOCTH pEaklMHU OT TeMmIeparypbl. AKTHUBaLUS MOJIEKYJ, OSHEprus
aKTHBALUU.

[Ipsimble 1 oOparHble peakuuu. CoOCTOSIHHME JAMHAMUYECKOTO PAaBHOBECHS OOpPaTUMBIX
npoueccoB. KoHcTaHTa paBHOBECHS.

HeoOpatumelie 1 o6paTumble peakui. XuMuyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
[Tpunuun  Jle-Illatenbe. (CmelleHne XUMHUYECKOIO pPAaBHOBECUS IpU  HU3MEHEHUHU
KOHIIEHTpAIlUH, TEMIIEPaTypbl U 1aBJICHHUS.

OOmast xapakTepucThka pacTBOpoB. CrocoObl BBIpaKEHUS KOHILEHTpAIlMU PACTBOPOB:
MaccoBast 10Jisl, MOJIIPHOCTh, MOJISUIBHOCTh, HOPMAJIbHOCTb.

®uznyeckue M XUMHUYECKHE IIPOLIECCHl IIPU  PAcTBOPEHMM. SIBIE€HHE coOJIbBaTalluu
(ruppartanun). ['unparnas teopust pactsopos JI.M1. Menneneesa.
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30. Teopust anekTponuThydeckord auccommanuu. Kiaccel  amekTponuToB.  uccormarus
aM(OTEPHBIX TUAPOKCHJIOB.

31. PactBOpbI 31eKTponuTOB. CHIIBHBIC U CIIA0bIC AJIEKTPOJIHTHI.

32. CunpHble U cnabbie AIeKTponuThl. CTETICH AUCCOIMAINN, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
(bakTopoB.

33. PacTBOPBI CHIIBHBIX 3JCKTPOIHUTOB. THUIBI CHIBHBIX JJIEKTPOJUTOB: KHCIOTHI, OCHOBAHUS,
comu. VX qucconmanus B BOJHBIX PacTBOpax.

34. Cnabpie 37eKTpoauThl. KOHCTaHTBI JUCCOLMAIMU CIA0BIX 3JEKTPOIUTOB. CTyreHvartas
JICCOIIMAIINSI MHOTOOCHOBHBIX KUCJIOT U MHOTO KHUCIIOTHBIX OCHOBaHHUSI.

35. Koncranra aucconmanuu ciadoro 3iekTponuta. CBS3b MEKIY KOHCTAHTOH M CTETICHBIO
JICCOTIIMAITUH.

36. Boma kak cmaOwiii amekTposut. MoHHOE Tpou3BeneHue BOIBL. BoIOpoAHBINA MOKa3aTelb.
[TonsiTHEe 00 MHAMKATOpAX.

37. T'maponus coneid. 3aBUCUMOCTh THAPOIN3a OT IPUPOJIBI COJIH.

38. Peakuuu oxucieHus-BoccTaHoBiieHHs. CTEIeHb OKUCIICHHUS DJIEMEHTOB B COCIMHCHHSX WU
MpaBUJIa €€ HaXOXKCHMs. BakHEHIIe OKUCIUTEN U BOCCTAHOBHTEIIH.

39. [IpaBuna HaxoXkJeHUS KOA(P(GUIMEHTOB OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIUiL.
Merton anekTpoHHOTO Oananca. OCHOBHBIC OKUCIIATEIN U BOCCTAHOBUTEIIH.

40. KoMmuiekcHbIE COEIUHEHUS.

METOAUYECKHE MATEPUAJIbIL, ONPEAEJAIOHNIUE ITIPOLELYPbI
OIlEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILETO0 KOHTPOJIS MPOBOJUTCS ¢ OMOIIbI0 CHCTEMBI
JUCTAHIIMOHHOIO 00ydeHuss wiu kommbiotepHoi mnporpammbl KTC-2,0. Ha TectupoBanue
orBogutcss 20 MuHyT. Kakaplii BapuaHT TECTOBbIX 3ajaHuil BiimodaeT 20 BOIPOCOB.
KosnyecTBO BO3MOXKHBIX BapuaHTOB OTBETOB — 4 miu 5. CTyeHTy Heo0X0AMMO BbIOpaTh OAMH
NPaBWIbHBIM OTBET. 3a KaXK/blil NMpaBWIBHBIA OTBET Ha BOIPOC IpHUcBauBaeTcs 5 Oaiios.
[Ikana nepeBoaa: 19-20 mpaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHO» (5), 15-18 mpaBHUIBHBIX
OTBETOB — OIIEHKA «X0opo1o» (4), 12 nmpaBUIIbHBIX OTBETOB — OLIEHKA «YyJIOBJIETBOPUTEILHOY (3),
1-11 mpaBUIBHBIX OTBETOB — OLIEHKA «HE YAOBJIETBOPUTEIBHOY (2).

Onpoc Kak CpeicTBO TEKYLIEro KOHTPOJSI MPOBOAUTCA B (DOPME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET HA MOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOATOTOBKY K OTBETY
HE MIPEI0CTaBIISIETCS.

IIpakTHueckue 3aJaHusl KaKk CPEACTBO TEKYLIETO KOHTPOJS MPOBOASATCS B MUCHbMEHHON
¢dopme. CTyIeHTY BbLAAETCS 3ajaHue U npeaocTasisiercsd 20 MUHYT JUIsl TIOATOTOBKH K OTBETY.

IIpome:xxyTOYHas aTTECTALUA

DK3aMeH MPOBOJAUTCS MYTEM IOJIBEJIEHUSI UTOTOB MO PE3yJbTaTaM TEKYLIEr0 KOHTPOJIS.
Ecnu cTyneHT HE CIpaBUiCS ¢ 4YacTbIO 3aJaHUM TEKYILEro KOHTPOIA, €My IPeNOCTABIISECTCS
BO3MOXXHOCTh CJIaTh 3K3aMEH Ha UTOTOBOM KOHTPOJIbBHOM MEpOINpPHUSATUU B (pOpME OTBETOB Ha
BONPOCHl K 3adeTy WM TECTOBBIX 3agaHuii K 3adery. DopMmy »5Kk3ameHa (Ompoc WU
TECTUPOBaHUE) BHIOMPAET MPENOAaBaATENb.

Ecnu sx3aMeH npoBoauTcs B pOpMe OTBETOB HA BOIPOCHI, CTYIEHTY IpeJIaraeTcsi OJIuH
VI HECKOJIBKO BOIIPOCOB U3 MEPEUYHs BONPOCOB K 3K3aMEHY. Bpems Ha MOArOTOBKY K OTBETY
IIPENOCTABIISACTCA.

Ecnu sx3amen npoBoauTcs B (popMe TECTOBBIX 3a/laHUN K HK3aMEHY, TECTUPOBAHHE IS
IIPOBEJEHUS TEKYIIEro KOHTPOJIA MPOBOAUTCS ¢ momomplo CHCTEMBI JHCTAaHIIMOHHOTO
oOyuenus unu kommbtotepHoi nporpammbl KTC-2,0. Ha tectupoBanue otBoautcs 10 MUHYT.
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Kaxnaplii BapuaHT TecTOBBIX 3adaHui Bkio4yaeT 10 BompocoB. KoimuecTBO BO3MOXKHBIX
BapHaHTOB OTBETOB — 4 min 5. CTyAeHTy HE0OXOJMMO BBIOpPATh OJWH MPABHIBHBIN OTBET. 3a
KaKJIbI TIpaBUJIBHBIM OTBET Ha Bompoc mpucBaumBaercs 10 OGamros. Illkama mepeBoma: 9-10
MPaBUIIBHBIX OTBETOB — OLIEHKA «OTJIIMYHO» (5), 7-8 MpPaBUIbHBIX OTBETOB — OILICHKA «XOPOILIO)»
(4), 6 MpaBUIBLHBIX OTBETOB — OLIGHKA «yJOBIECTBOPUTEIBHO» (3), 1-5 mMpaBHIBbHBIX OTBETOB —
OIICHKA «HE YJIOBJIETBOPUTEILHO» (2).
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