[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVO: Tatiok Cepreii VigaHoBn M ygmereperdo cenbekoro xossiicrea Poccniickoii ®exepanun
[omkHocTb: MepBbi npopekTop

[ata nognucanus: 01.10.2025 11:33:
VHUKaTbHbITE MDOTPAMMHbI KJTI0Y: %BEI[EPAJILHOE TF'OCYIJAPCTBEHHOE BIOJ’)KETHOE

5ede28fesb714e680817c:ORRAIOBATEJIBHOE YUPEXXIEHUE BBICIIETO OBPA3OBAHMSI
<HYTAHCKHAU TOCYJAPCTBEHHbBIU AT'PAPHBIU YHUBEPCUTET

NMEHMU K.E. BOPOILLINJIOBA»

«YTBEPKIAIO»

Jlekan (¢akynpTeTa 3eMIICYCTPOMCTBA
KaJ1acTpOB
Hecrtepen O.H.

«29» ampens 2025 r.

PABOYAS ITPOTPAMMA

y4eOHOH TUCIMITIMHBI « XUMHUS»
JUIsl HatipaBiieHus oarotoBku 21.03.02 3emieycTpoiicTBO M KaAacTphbl
HAIPaBJICHHOCTD (TPOGHIIB): 3eMIICYCTPOICTBO M KaIaCTPOBasi ISSITEIbHOCTh

I'ox Hayana moarorosku — 2025

KBanudukanus BbITyCKHIKA — OaKkaIaBp

Jlyranck, 2025

u



Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpPeOOBaHHIA:

e [OpsAKa OpraHu3alMMd M OCYILECTBIEHHS OOpa30BaTEeNbHOW JIE€ATEIBLHOCTH IO
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICIIETO 00pa3oBaHMs — MporpamMmaM OakajaBpuaTa,
nporpaMMaM — CIEUUAINTETa, [pPOorpaMMaM  MarucTparypbl, YTBEP)KICHHOTO IPHKa30M
MunucTepcTBa HayKHu | Bbiciero oopasosanus Poccuiickoii @enepanuu ot 06.04.2021 Ne 245;

e (enepanbHOTO TOCYAaPCTBEHHOTO0 00pPa30BATEIBHOTO CTaHAApPTa BBICIIETO 00pa3OBaHMS
no HampapieHuto mnoarotoBku 21.03.02 3emuieycTpoilcTBO M KalacTphl, YTBEPXKAEHHOTO
nprKa3oM MUHHUCTEpPCTBAa HAyKH U BbIciiero oopaszoBanus Poccuiickoii @eneparnun ot Ne 978
ot 12.08.2020 r.(c u"3BMEHEHUSMHU U JOTIOTHECHUSIMH )

[IpenonaBaresnb, MOArOTOBUBIINK pabOUYyIO IPOrpaMMYy:

JomeHTt H.M. CoxkoJieHK0

Pabouas mporpamma paccMoTpeHa Ha 3aceiaHnu Kadeapbl XUMUAN
(mpotokoi Ne 9 ot «15» anpens 2025 r).

3aBenyrommii kageapou A.K. IluBoBap

Pabouast mporpamMmma peKOMEHJOBaHa K HCIIOJIB30BaHUIO B y4eOHOM IpoIecce METOAMYECKOM
KOMHUCCHEN (akynbTera 3emiieycTpoiicTBa U KagacTpoB (mpoTokoa Ne 8 or «23» ampens 2025

r.).

IIpencenaresb MeTOANYECKON KOMUCCHHU P.B. bpeyc

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpamMMbl N.J. 3apyuxuii




1. Heau u 321244 JTUCHUIJIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe/IbHOI MPorpaMMbl

IIpenmeToM AUCHMILINHBI SBIISETCS U3yUEHUE BEILIECTB, X CBOICTB, MPEBpallleHUI
BEILECTB U SIBJIICHUM, COITPOBOXKIAIOLINX 3TU MPEBPAIICHHUS.

Heabio agucnumiamuabl  «XuMmus»  sBiugercs  (GopMupoBaHHE Yy  CTYJIEHTOB
JINAJICKTUYECKOr0 MUPOBO33PEHUS, JIOTUUECKOTO U XMMUYECKOTO MBIIUJICHUS, a TAaKKe YMEHHUS
KBJIM(ULIMPOBAHHO Pa3dUpaThCs B BOMPOCAX COBPEMEHHOW XHMMHUHU W OXpaHbl OKpY’Karollei
cpenpl. B mpouecce n3yueHUs: CTYIEHTBI y4yaTCsl YMEHMIO HCIOJIB30BAaTh OCHOBHBIE IOHSATHS
XUMUM W XUMHUYECKHUX CHUCTEM, HUX 3aKOHOMEPHOCTH; PEAKIMOHHYIO CIOCOOHOCTh U
UACHTU(DHUKAIINIO BEIIECTB; METOJbI TEOPETUYECKOTO M IKCIICPUMEHTAILHOTO HCCICIOBAaHUS B
00JacTl XMMHUHU U XUMHUYECKON TEXHOJIOTUH.

3agauu JUCHMUILIMHBI:

- copMHUpOBaTH 3HAHUS MO TEOPETUYECKUM OCHOBAM XMMHH M CBOWCTBAM Ba)KHEHILIHNX
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEIIECTB;

- Hay4YHUThb CTYJCHTOB yCTaHABIMBATh B3aMMOCBS3b MEXAy CTPOCHHEM BEIIECTBA U €ro
XMMHYECKHUMU CBOMCTBAMH, I1OJIb30BATHCSI COBPEMEHHON XMMUYECKON TEPMUHOIOTHUEM;

- HAay4YMTb TMPEACKa3bIBaTh BO3MOXKHOCTb U HaINpPaBIIEHUE MPOTEKAHUS XUMHUYECKHUX
peaKuuii;

- IPUBUTH HABBIKA OCYIIECTBICHHUS PACUYETOB C MCIOJH30BAHUEM OCHOBHBIX MOHSATHH U
3aKOHOB XVIMHH;

- U3YyYUTh OCHOBBI JJEKTPOXMMHYECKHX MPOIECCOB B PAa3IMUYHBIX TEXHHUYECKHX
YCTPOMCTBAX (XMMUYECKUE UCTOYHUKHU TOKA, DJICKTPOIU3EPHI), IPU B3aUMOJCUCTBUU MAIIUH U
000pyA0BaHUs C OKpYKarollen cpeaoi (Koppo3usi, ClIocOoObI 3aIIUTHI OT KOPPO3HH);

- O3HAKOMUTb C OCHOBHBIMM XHMHYECKUMU U (PUUKO-XMMUYECKUMU CBOMCTBAMU
METAJIJIOB, CIUIABOB, HEMETAIIJIOB, MTOJIMMEPOB, TPUMEHSIEMBIX B IIPAKTUKE.

MecTo AMcUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

JucrunanHa «XUMHs» OTHOCHUTCS K JucHuIuinHaM obs3arensHoi yactu (51.0.18)
OCHOBHOM TIpopecCHOHAILHON 00pa30oBaTeIbLHOM MpOrpaMMBbl BBICIIETO O0Opa3oBaHus (janee —
OIIOII BO) no nanpasnenuto noaroroBku 21.03.02 3emieycTpoicTBO U KalaCTpHl.

Huctunmuaa  «XUMHUS»  OTHOCHTCS K 0a30BbIM  JUCHHUIUIMHAM,  SIBJISETCS
dbyHIaMeHTaIbHON HAYKOW U CITy>KUT OCHOBOH /ISt U3YUECHUS TUCIUIUINH €CTECTBEHHOTO ITUKJIA,
a Takke NMPOPUIBHBIX TUCIUIUINH, U3Yy4aeMbIX Ha (DaKyJIbTeTe 3eMJICyCTPONCTBA U KaJdacTPOB.

Yuraercs B 1 CECMECTPE, npeaAlIeCTBYCT KypcCy ClICUaJIbHBIX JUCIIUIIINH.



2. TlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB O0y4YeHHMS IO AUCHMILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH NPOrPaMMbl

Koap1
KoMIIe-
TEeHLUH

DopmMyIHPOBKA
KOMIIETCHIIHH

HNHankaTophbl 10CTHKEHUS
KOMIIEeTeHINH

IInanupyemble pe3yJibTaThbl 00y4eHUs!
10 JUCHHUILIMHE

OIIK-1

CrnocobeHn pemaTh
3aJjauu
poeCCHOHATBHO
U JIeATEebHOCTH
MPUMEHSST METOJIbI
MO/JIEJINPOBAHUS,
MaTEeMaTHYECKOTO
aHaJM3a,
€CTeCTBEHHOHAYYH
ble U
O0IIenHKEHEPHBIE
3HaHUS

OIlK-1.1 -
3HaHUSA
OTJIEIbHBIX

JleMoHCTpHUpYyET
MOJEJIMPOBAHUSA

(dbparmMeHTOB
mporecca,  MaTeMaTH4eCKOro
aHaIm3a, BEIOOpA
ONTUMAJIBHOIO BapUaHTa IS
KOHKPETHBIX  YCJIOBHM  IIpH
CO3JJaHUU 3€MIICYCTPOUTEIBbHON
Y KaJacTpOBOM JOKYMEHTAIUU

Snamo: OCHOBHEIC XAMUYCCKHC
BaKOHBI, UX TEOPETUYECKHE OCHOBBI U
o0mactu MIPUMEHEHHS B
Mpo¢eCCHOHATBHON JEATEIHbHOCTH;
YMmerth: NIPUMEHSTh METO/Ib]
MaTEMaTHYECKOIO aHaju3a n
MOJICIIUPOBAHUS, OILICHUBATh
[PE3YIbTATHI TEOPETUYECKOTO u
DKCIIEPUMEHTAJILHOTO  HCCIIEAOBaHUS
OpraHUYECKUX BEIIECTB;

HNmertnb HABBIKH: paboThI c
peakTHBaMu u J1a00paTOPHBIM
000py0BaHUEM, HEOOXOIUMBIMH JISI
MIPOBEICHUS HAYYHBIX MCCIICOBAaHUI

OIIK 1.2 -
(byHIaMEHTaJIbHbIC
poQeCCHOHAIBHON
NESITETbHOCTH  JUISL  PEIICHUS
KOHKPCTHBIX 3a1a4 B
3eMJICYCTPOMCTBE U KaJacTpax

Hcnonb3yer
3HaHUS B

3nameo: 3aKOHBI u METObI
UCCIICIOBAaHUNM E€CTECTBEHHBIX HAayK
JUIsL  pElIeHUs IPOU3BOJCTBEHHBIX
3aj1a4

Ymerb:  pematb  CUTYallMOHHBIE
3a7jauu pa3IMYHOro THUIIA,;
MHTEPIPETHPOBATH pe3ynbTaThl
7a00paTOPHBIX  OMNBITOB, TI'PAMOTHO
O0O0BSACHATH XUMUYECKHE TIPOLIECCHI;

OLICHUBATb BO3MOXHOCTH
HUCITIOJIBb30BaHUA XUMHNYECKUX
MaTCeprajioB B HpOHSBOI[CTBeHHOﬁ
JCATCIIbHOCTH, BBITIOJIHATH
MMOATOTOBKY u IMpOBOAUTD
XUMHUYCCKUC SKCIICPUMCHTBI,

MMpOBOIUTH 06pa60TI<y MOJIy4YaCMbIX
OKCIICPUMCHTAJIbHBIX JaHHBIX.

Nmvers HaBBIKM: HCIOJIB30BAHUSA
COBPEMEHHOU XUMHYECKON
TEPMHUHOJIOTUH; METOJI0B
HaOTIOICHUS u AKCIEPUMEHTA;
oOparteHus c nabopatopHoOit
110016171 ()7 COBPEMEHHBIM

000py/1I0OBaHHEM U TPUOOPAMH.




3. O0béM TUCUMIVIMHBI M BUIBI Y4e0HOH padoThl

Ouno-
3aouHas
Ounas popma oOydeHHS dbopma 3a0HHad
oOyJeHus opma
oOyJeHus
Butbi pabor BTH.IO | acos BCETO
cemMecTpam
BCETO e =
3 5]
p= =
3 3
— —
OO01mas Tpya0EMKOCTh 2[72 2/72 2[72
TUCIIUIIMHBI, 3a4.e]l./4acoB, B
TOM YHCJIC:
KoHTtakTHas pabora: 28 28 8
- JICKITUH 14 14 4
- IPaKTUYECKHE
(ceMmuHaApCKUeE) 3aHITHS
- 1abopaTOpHBIC PAOOTHI 14 14 4
CamMocTosTenpHas padboTa, 44 44 64
4acoB
KOHTpoJIb, 4acoB
Bua npomexyTo4HOU 3a4eT 3a4eT 3a4eT
aTTecTanuu (3a4€T, SK3aMEH)
4, Conep:xaHue IMCUMILTHHBI
4.1. Pazaenbl AUCHMILIMHBI M BUIbI 3aHATHH (TeMaTH4YeCKMid MJIaH)
No
i Paznen qucuumuimabl JI 113 JIP CPC
ouHast popma o0ydeHus
Tema 1. OcHOBHBIE KJacchl HEOPraHUYECKHUX|
1 coenuHeHU. OCHOBHBIE TOHITHUS M 3aKOHBI XUMUHU. 5 5 5
" |Crpoenue aroma. Ilepmogmueckuit 3axon JI.M.
MenneneeBa. XUMHYECKasi CBSA3b
2 [Tema 2. Xumuueckasi KHHETHKA U paBHOBECHE.
3 Tema 3. PactBopsl. KommmratueHele cBOICTBA
ACTBOPOB.
4 Tema 4. Teopust NEKTPOIUTAYECKON JTUCCOLUALNH. 5 5 6
" Bopopoanslii moka3artesb.
5. [Tema 5. 'muponu3 coieil. 2 2 6
6 Tema 6. OKUCTUTENHEHO-BOCCTAHOBUTEIBHBIC 5 5 5
CaKIIH.
7  [Tema 7. KOMILIEKCHBIE COSIMHEHHSL. 2 2 8
Bcero, 14 14 44
3aouHas (opma oOydIeHHs
Tema 1. OCHOBHBIE KJIaCCHI HEOPTAaHUYECKHIX
1 coennHeHU. OCHOBHBIC MTOHSATHS U 3aKOHBI XUMUHU. 1 05 9
" |Ctpoenue aroma. [lepnonngeckuii 3akon .M. ’
Meunneneensa. XUMHUYECKas CBI3b




2 [Tema 2. XuMuyecKasi KHHETUKA M paBHOBECHE 0,5 0,5 9
3 Tema 3. PactBopsl. CBOKCTBA PaCTBOPOB. 05 05 9
BolpaskeHue KOHIIEHTPALMU pacTBOPOB ’ ’
4 Tema 4. Teopust JIEKTPOTUTHIECKON TUCCOITUAIINN. 05 1 9
" |BomgopoaHsblii moka3aTels. ’
5. [Tema 5. I'maponus coneil. 1 0,5 9
6. Tema 6. OKHCIIHTEILHO-BOCCTAHOBUTEILHBIC 0.5 05 10
€aKIMH.

7. [Tema 7. KoMIuiekcHBIE COEIUHEHMS. 1 0,5 9

Bceero 4 4 64

OuyHo-3a04yHas Gopma oOydeHUs

4.2. ConepxxaHue pa3ieioB y4eOHO JUCHUNIIMHBI

Tema 1. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX coeJuHeHUil. OCHOBHbBIE OHATHS U
3akonbl xuMuu. Ctpoenne artoma. Ilepnoanyeckuii 3axon I.1. MenpaeneeBa. Xumuueckasi
CBA3b.

Ki1accel HEOpraHMYeCKUX COCAMHEHMUI: OKCH/IbI, OCHOBAHUS, KMCIIOTBI, COJIH.

Monb, nocTosiHHass ABOrajapo, MOJSIpHAas Macca, 3aKOH COXpPAHEHMs MOCTOSIHCTBA COCTaBa,
3aKOH KPATHBIX OTHOILICHHH, 3aKOH ABOTa[ip0, XUMHYECKHUI SKBUBAJICHT, (PAaKTOp SKBHBAIICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Crpoenue atoma. OCHOBHbIE ITPUHIIMIIBI KBAHTOBOI TEOPHU CTPOEHMS BELIECTBA; KBAHTOBbIE
YHCIia: TJIaBHOE, OPOUTAILHOE, MATHUTHOE U CIIMHOBOE; SHEPreTHUECKUE YPOBHH U MOYPOBHU aTOMa;
NPUHLIMIIBI 3aII0JHEHUs JIEKTPOHHBIX OpOUTajiell aToMa B OCHOBHOM cocTosiHMM: npuHimn [layim,
npaBwiIo XyHJa; 31eKTPOHHbIE EMKOCTH OpOHTasiel, OTypOBHEH 1 YPOBHEH aToMa; CrIocoObl 3aI1CH
AIIEKTPOHHBIX (HOPMYJT aTOMa;

CoBpemeHHast OpMyIMPOBKA MEPUOUUECKOTO 3aKOHA; CTPYKTYpa MEPUOANYECKON CUCTEMBI;
npaBuia KiieukoBCKOro; MNEpUOIMYHOCTE W3MEHEHHS! CBOICTB aTOMOB 3JIEMEHTOB: SHEPrUU
VOHM3ALMH, CPOJCTBA K JJIEKTPOHY, JJIEKTPOOTPHLIATEIIBHOCTH, PAJUYyCOB aTOMa; MEPUOANYECKHN
XapakTep W3MEHEHHS XMMUYECKHX CBOICTB 3JIEMEHTOB; CBSI3b PACIpPOCTPAHEHHOCTH XHMHUECKUX
AJIEMEHTOB C UX MOJIOKEHUEM B IIEPUOJUUECKON CUCTEME;

Tunbl XUMUYECKON CBS3M; XapaKTEPUCTHKU CBSI3€U: 2JIEKTPUUECKUE TUIOJIbHbIE MOMEHTBI,
3(pheKTUBHBIE 3aps/ibl ATOMOB, CTENEHb MOHHOCTH, HAIPABIEHHOCTh W HACBIIIEHHOCTb, 3HEPIUs U
JUIMHA CBSI3M; METOJl BAJICHTHBIX CBSI3€H; CHTMa- W NH-CBSI3H, TUMbI TUOPHUIM3AIMU ATOMHBIX
opOuTareli M TeoMeTpus MOJIEKYJ; METOJ MOJEKYISPHBIX OpOUTalel; NpUMEHEHHE TEOpUH
XUMHYECKOU CBSI3U B XUMHUHU U OUOJIOTHH.

Tema 2. XuMuueckasi KHHETHKA U paBHOBecHe.

CKOpOCTh M SHEpreTHKa XUMHUYECKOW peakluu: CPpeiHssl U UCTUHHAs CKOPOCTh XMMHUYECKOM
peakuuy;  (aKTOpbl, BIUSIONME HA CKOPOCTh  pPEAKIMM; XUMHYECKas peakius  Kak
TMIOCJIE/IOBATEIbHOCTD 3JIEMEHTAPHBIX CTaJUi; 3aKOH JEHCTBYIOIIMX MAcC JUIsl AJIEMEHTApHON CTauu
XMMHUYECKOM peaKklMK, KOHCTAHTa CKOPOCTH PEaKLMK; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKLIUH
OT TemIieparypsl, npasusio Bant-I'odda,

DOHeprusi aKTHBAlMM, SHEPreTMYecKuil Oapbep, aKTUBHUPOBAHHBIA KOMILIEKC, KaTallus,
KaTanm3aTop, (hepMeHT; 3HaUeHHEe YUEeHHSI O CKOPOCTH XMMHYECKOM peakiuy B XUMUH, OUOJIOTUH U
CEJIbCKOM XO3SIHCTBE;

XUMUYECKOe pAaBHOBECHE KaK KOHEYHbIM pe3ysbTaT CaMOINPOM3BOJIBHOTO TMPOTEKAHUS
00paTMMOM peaklyH, JTUHAMUYECKUN XapakTep XMMUYECKOTO pPaBHOBECHS, NMPU3HAKU HWCTUHHOIO
paBHOBECHS, 3aKOH JICUCTBYIOIIMX Macc ISl XMMUYECKoro paBHoBecHs, npuniwi Jle-11larense, poib
XMMHUYECKHUX PAaBHOBECUM B ITPUPOJIE.

Tema 3. PacTBopbl. KossiMraTuBHble cBOWCTBA PACTBOPOB.



CrniocoObl  BbIpaKEHHsI KOHIIEHTpALMK pPacTBOPOB. MousipHasi KOHIEHTpalusi, MOJsipHas
KOHIICHTpAIsl OKBUBAJICHTA, MAaccoBas JION, TEPMOJAMHAMUYECKHE TMPUIUHBI 00pa3oBaHUS
PacTBOpOB, (PU3NUECKUE U XUMUUECKUE CHIIbI, 00YCIIOBIMBAOIIIE 00pa30BaHUE PaCTBOPOB.

KosmrarusHsle cBOMCTBA PAaCTBOPOB.

Tema 4. Teopusi 3JIeKTPOJIMTHYECKOH aucconmuannu. BomopoaHblii moka3arteib.
I'maposus couieid.

Otuyne CHIBHBIX DJIEKTPOJIMTOB OT CJIA0bIX; THUIIBl CHIJIBHBIX AJICKTPOJIUTOB; THIIpATALMS
WOHOB; THITI CTTA0BIX 3JIEKTPOJIMTOB, KOHCTAHTHI M CTETICHU JIUCCOIMAIMH CITA0BIX AJICKTPOJIUTOB,

Bona xak cialblif 3JIeKTPOIUT, HOHHOE MTPOU3BEAECHHE BO/IbI, BOJIOPOAHBIN U THIPOKCUIILHBIH
II0KA3aTell PacTBOPOB, CIIOCOOBI U3MEPEHHS BOIOPOAHOIO [TOKA3aTENS.

Turiel TapONM3a, KOHCTaHTHl U CTENEHU THIPOJIN3a COJIEH; 3HaY€HHE PaCTBOPOB CHJIbHBIX U
CNaOBIX AIIEKTPOIIUTOB B XHMHUH.

Tema 5. OkHCIINTETBHO-BOCCTAHOBUTEIbHbIE PEAKIMH.

Crenenb  okucienusi. IIporecc OkucneHuMss W BOCCTaHOBJIGHHS. OKUCIUTENb U
BOCCTaHOBUTEITb.

CocraBieHre OKUCIUTENTLHO-BOCCTAHOBUTEBHBIX PEAKIMI METOI0M 3JIEKTPOHHOI'0 OanaHca.

Tema 6. KoMmiiekcHBIe cOeINHEHHUS.

OcHOBHBIE MOHATHUSI KOOPAMHAIIMOHHOW Teopuu Bepuepa. HoMeHkimatypa KOMIUIEKCOB.
Jucconmanusi KOMILIEKCOB 3JIEKTPOJIMTOB, KOHCTAHTBl YCTOMYMBOCTH.

[IpuMeHeHne KOMIUIEKCHBIX COCIMHEHMH KakK MHIUKATOPOB TIPH  MOYBEHHBIX
o0cre10BaHUSAX MPU MPOBEACHNUN KaJaCTPOBBIX U 3€MJIEYCTPOUTENBHBIX Pa0OT.

Tema 7. 'anbBaHu4ecKkui 3jieMeHT. JiaekTpouau3. Koppo3us meranios.

[onsiTust 00 anekTpoAHbIX mNoTeHIManax. CTpoeHue BOWHOTO SJIEKTPHUUYECKOTO CIIoS Ha
TpaHULIE DJIEKTPOA-PACTBOP. MexaHW3M BO3HHUKHOBEHHS DJICKTPOIHBIX MOTEHIIMAJIOB. 3aBUCUMOCTh
3JIEKTPOJIHBIX MOTEHIMAIOB OT MPUPOABI NIEKTPOJOB U pacTBOpUTeNel. M3mepeHue 3meKTpoIHbIX
noTeHIMaoB.  Bomopoaueiii  amektpon. Psim craHmapTHBIX — AJIEKTPOAHBIX — IMOTEHIMAJIOB.
KoHI1IeHTpalnoHHBIE 371EMEHTHI.

Cymmocts snektponusa. IlocnenoBaTenbHOCTh pa3psiiki MOHOB. AHOJHOE OKHUCJIEHUE U
KaTOJHOE BOCCTAHOBJIEHUE. BTOpHUYHBIE MPOLIECCHI TP 3JIEKTPOINU3E. DNEKTPOSIU3 C HEPACTBOPUMBIM
U pacTBOpUMBIM aHojamu. 3akoHbl @apanes. BbIxon mo TOKy. ONEKTpoiW3 pacIljiaBoOB.
AKKyMyJISITOpBI

OcHoBHBIE BU/IbI KOPPO3HH. Knaccudukarms KOPPO3HUOHHBIX MPOLIECCOB.
DNEKTPOXUMHUYECKAs! KOPPO3US METAJUIOB. METO/IbI 3aILIUThl METAJUIOB OT KOPPO3HH.

4.3. [lepeyeHb TeM JieKIMi

O0BéM, u
Ne dopma oOyueHus
Tema JeKIuu OpMa 00yHe
/i
OYHO-
Ouynas | 3a0yHas
3a04yHas

Tema 1. OCHOBHBIE KJIACChl HEOPTraHWYECKHUX COEAUHEHUH.
1. |OcHOBHBIE TIOHATHA © 3aKOHBI XuMuU. CTpoeHHE aroma, 2 0,5
[ lepuomnuecknii 3akoH J[.M. Menneneea. Xumuyeckast CBS3b

2. [Tema 2. XuMuyeckasi KHHETUKA U PaBHOBECHE. 2 0,5

3. [Tema 3. PactBopsl. KomuratuBHble CBOICTBa pacTBOPOB. 2 0,5

Tema 4. Teopus 37EKTPOIUTUUECKON Arccouranuu. Bogopoansiii

2 0,5
MOKa3aTelb.




5. [Tema 5. 'maponus coseid. 2 1

6. [Tema 6. OKUCIUTEIBPHO-BOCCTAHOBUTEILHBIC PEAKITHH. 2 0,5

7. [Tema 7. KoMIUIEKCHBIC COCTUHCHUS. 2 0,5
Hroro, 14 4

4.4. IlepeyeHb TeM NPAKTUYECKUX 3aAHATHI (CEMHHAPOB)

He npenycmotpenst
4.5. IlepeyeHn Tem J1a00PaTOPHBIX padoT.

O0BéM, u
Ne .
o Tema nabopaTopHOii paboThI (bopma oby1enus
OYHO-
OYHas | 3a04Has
3a04Hast
Tema 1. OcHOBHbIE KJacChl HEOPraHMYECKHX COEAMHEHUH.
1. (OcHoBHBIC TIOHATHUS ¥ 3akoHbl xuMuu. CrtpoeHue aroma, 2 0,5
[lepunomnueckuii 3axoH J[.J1. MenneneeBa. Xumndeckas cBs3b
2. [Tema 2. Xumudeckass KHHETHKA H PAaBHOBECHE. 2 0,5
3. [Tema 3. PactBopbl. KoyumurariuBHbie CBOMCTBA PaCTBOPOB. 2 1
4 Tema 4. Teopus 3JEKTPOIUTHUECKOM AUCcOaiui. BoaopoaHbIii 5 0,5
~_[moKazaresb.
. 0,5
5. [Tema 5. I'maponu3 cosei. 2
6. [Tema 6. OKUCITHTETHFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 2 0,5
7. [Tema 7. KoMmuiekcHbIE COEqMHEHUS. 2 0,5
Hroro| 14 4

4.6. Buabl caMOCTOATEIbHOW PpadOTBI CTYICHTOB M IepedYeHb y4eOHO-
METOAUYECKOro odecnevyeHus: JI CAMOCTOSATEIbHOM PadoThl 00y4aroIIUXCs

4.6.1 IloaroroBka K ayIMTOPHBIM 3aHATHUSAM
Marepuansl JIEKIMM  SABIAIOTCA OCHOBOM JUIsl M3Y4YEHMS TEOPETUYECKOM 4YacTu

JUCIUIUIMHBI ¥ TOJITOTOBKU CTYJI€HTA K MPAKTUYECKUM 3aHATHSIM.

Ilepen ayauTOpHBIM 3aHATHEM CTYJEHTY HEOOXOIMMO 3aKpENuTh MOJTY4YEHHBIE 3HAHUS.
Jlnst aTOTO HEOOXOAMMO:
- U3YYUTh KOHCIIEKT JIEKIUH 110 IPEABIIyIIEN TEME;
- W3Y4YUTh COOTBETCTBYIOIIYID TEMY B OCHOBHOM H JOIOJHUTEIBHONW pPEKOMEHAYEMOH
JUTEpaTypeE;
- BBITIOJTHUTH TUCBMEHHOE JIOMAIITHEee 3a/1aHue (€CIIU TPEeTyCMOTPEHO)

4.6.2 IlepeyeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
He npegycMmoTrpeHsl.



He

4.6.3 Ilepeuyenn Tem pedepaToB, pac4eTHO-

MIPEeyCMOTPEHBI.

4.6.4. TlepeueHb TeM /|

CaMOCTOSITeIbHOM PadoThI 00y4aroIUXCs

Y4€eOHO-MeTOAHYECKOr0

rpaguyeckux pador

o0ecreyeHu st

il ¢

Ne
/1

Tema camocTosTenbHON pabOTHI

VY4yeOHO-METOINYECKOE
obecrieueHue

O0BéM, U

dbopma oOyueHus

O4Has | 3a04YHas

1.

Tema 1. OcHOBHbBIE KJIacChl HEOPraHMYECKHX
coequHeHU. OCHOBHBIC TIOHATUS M 3aKOHBI
xumuu. CtpoeHue aroma. Ilepronuueckuii 3akoH
JI.W. MenneneeBa. XuMu4deckas CBsI3b

Tema 2. XuMudeckass KHHETHKA U PaBHOBCCHC.

T
"

1)  TlunaBoB
OO6mas
HEOpraHW4YeCcKas
XHMHSL. VuebHoe
rmocooue JUIS
CTYJICHTOB BBICIITHX
arpapHbIX y4eOHBIX
3aBegeHnil. — JIyraHck.:
Usn-so JIHAY, 2006. —
652 c.

2) IwumaBos  LI.T.
JyOunkas K.O.
3amauu U yHpaxxHEHUs
1o oO0en u
HEOPraHUYECKOMN
XAMHUH. -
Jlyranck.:JIHAY,2008.-
400 c.

. [Tema 3. PactBopsl. KosmratuBHble cBOWCTBa

ACTBOPOB.

Tema 4. Teopus AIIEKTPOJINTUYECKON]
mucconuanui. BogopoaHslil mokasaresb.

3) IMunmasos, II. T.
Kpartkuit kype o6mieit u
OMOHEOpraHNYECKON
XUMUHU :YuebHoe
nocobue VIS
CTYJICHTOB BBICIIIAX
arpapHbIX y4eOHBIX
3aBefieHUM. - JlyraHck:
H3a-Bo «JIHAY »,
2004. — 235 ¢. — ISBN
966-8310-16-0

. [Tema 5. 'maposu3 couneil.

1)[TunasoB LT

Tema 6.
[pEaKIINH.

OKHUCINTEIIFHO-BOCCTAHOBUTECIIHLHBIC

OOmras 5
HEOPTaHUYECKas XUMHSL.
YueOHOE mocoOue st
CTYJIEHTOB BBICIIIAX
arpapHbIX yueOHBIX
3aBelleHnil. — JlyraHck.:
M3n-Bo JIHAY, 2006. —
652 c.
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Tema 7. KoMIUIeKCHBIE COETUHEHNUS.

3) 3) IMunasos, II. T.
Kpartkuii kypce o6mieit u

OMOHEOpraHNYECKON




XUMHUHA :YuebHOE

nocooune IUIA
CTYJICHTOB BBICIIIHX
arpapHbIX y4eOHBIX
3aBeficHUM. - JlyraHck:
N3n-8o «JIHAVY»,

2004. — 235 c. — ISBN
966-8310-16-0

Bcero 44 64
4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOI PadoThI CTYA€HTOB
Ne .
Bun camocrositenbHOl paboTh
n/m
1. OdopmiieHre pabounx TeTpaeil 1 OTYETOB I10 JIAOOPATOPHBIM paboTam

4.7. IlepeyeHb TeM U BU/J0B 3aHATHI, IPOBOJAMMbIX B HHTEPAKTUBHOMI Gopme

He npenycMoTpeHsl.

5. DoH/1 0O1IeHOYHBIX CPEJICTB /s NPOBeIeHUs POMEKYTOUHOI

aTTecTaluu

ITonnoe onucanue (1)OHI[3 OLCHOYHBIX CPECACTB TGKYH_Ieﬁ n HpOMeHCYTOqHOﬁ aTTcCTalluu
06yqa101111/1xcs1 C NCpCUYHEM KOMHGTGHHI/If/'I, OIIMCAaHHEM IIOKa3aTejied H KPHUTCPUCB OLICHUBAHUSA
KOMHGTGHHHﬁ, IKaJI OOCHUBAHUS, TUIIOBBIC KOHTPOJIbHBIC 3aJlaHUA U MCTOANYCCKHUEC MATCPHAJIbL
MNPEaACTAaBJICHLI B IIPUIIOKCHUHA K HaCTOHHIef/'I nporpamMme.

6. YueOHO-MeTOANMYIECKOE 00€ecTedeHne JMCIUTIIHHBI
6.1. Pexomenayemasi iuTepatrypa

6.1.1. OcHoBHas iMTEpPaTypa

Ne ABTOp, Ha3BaHUE, MECTO U3JaHM, U3/1-BO, TOJl NU3JaHUS, KOJIMYECTBO Kon-Bo k3. B
n/n CTpaHuIl OoubanoTeKe.
[Munasos III.I". OOmias 1 HeopraHuveckas XuMus. YdeOHOe mocodue s
1. | cTyneHTOB BBICIIMX arpapHbIX yueOHbIX 3aBefneHuil. — Jlyranck.: M3a-Bo 255
JIHAY, 2006. — 652 c.
5 [Munasos HI.I'. JIyOunkas X.O. 3amaun u ynpaxsHeHHs mo oOmeil u 380
" | Heopranunueckoil xumuu.- JIyranck.:JIHAY,2008.- 400 c.
[Tunasos, L. I'. Kpatkuii kypc oOrieit 1 OMoHeopraHnyecKon XUMUU
3 :YyeOHoe mocoOue JUIst CTYJJEHTOB BBICIIHX arpapHbIX Y4eOHBIX 200
" | 3aBenmenuid. - Jlyranck: U3n-Bo «JIHAY», 2004. — 235 c¢. — ISBN 966-
8310-16-0
6.1.2. JlonoiHMTE/ILHAS IUTEPATYPA
li\i ABTOp, Ha3BaHME, MECTO U3JIaHUSs, U3/1-BO, T'OJ1 U3/IaHUs, KOJIMYECTBO CTPAHUILL
MapteiHoBa, T. B. Heopranmueckass xumust : ydeO. s CTyH. BBICII. y4eO. 3aBen.,
4,

oOydJarol. 1Mo TeX. CHell. U Hampas. MOATOTOBKH (KBanudukanus (crernens) "Oakamasp') /
T. B. MapteiHoBa, 1. M. Cynonunkas, FO. C. AreeBa. — M. : UHOPA-M, 2022. — 336 c.
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ABTOp, Ha3BaHME, MECTO U3JIaHUSI, U3/1-BO, TOJl U3/IaHUSI, KOJIMYECTBO CTPAHHUII

banmaes, ®. 3. Obmas xumus : yuebnoe nmocoodue / @. 3. bagaeB. - Mocksa ; Bosorna :
Nudpa-Nmxenepus, 2024. - 352 c. - ISBN 978-5-9729-1714-3. - TekcT : JIEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2171807 (mara o6pamenus: 11.04.2025). —
PexxuM tocTyna: 1o noAmnucke.

6.1.3. [lepuoanueckue U3TaHUA
He npemycMoTpeHsbl.

6.1.4. MeToanyeckue yKazaHus it 00YYAHOUIUXCS 110 OCBOCHHMIO TUCIHUILIMHBI

ABTOp, Ha3BaHUEC, MCCTO U3JJaHUsA, U3-BO, I'OJ U3JaHUs, KOJIMYCCTBO CTPAHUIL]

[TnnaBoB LI.I'., babypuenkoBa M.I1. 3agaunuk mo odmel XUMUHA ¢ METOJUKOM perieHus
Baja4y U MHIUBUAYaIbHBIMU 3ananusaMu. — JIyranck: JIHAY, 2012. — 38 c.

[[unaBos, LI. I'. Mertoauueckue ykazaHus K 1a00paTOPHBIM 3aHITHUSIM T10 O0IIeH U
HeopraHudeckoil xumun: HayaHoe nmocodbue / I1. T'. [Tunasos, A. K. [TuBoap, M. I1.

babypuenkosa, H. B. baykosa, XX O. /lyounkas. — Jlyranck: JIHAVY, 2019. — 78 c.

6.2. Ilepeyenb pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOH  CeTH

«nTepHer» (1asee - ceTb «MHTEpPHET»), HEOOXOAUMBIX IJI1 OCBOCHH S TN CIIUTITTHHBI

Ne /i Ha3zBanue nHTepHET-pECypca, aApec U PEKUM JOCTyIa
1 Bukuneaus — cBoOoAHas SHIMKIoNeAus. [ DIeKTpoHHBIN pecypc]. URL:
" https://ru.wikipedia.org/wiki (mata oopamenus 11.04.2025).
5 ba3a naHHBIX «Arporpom 3apyoexom» http:/polpred.com http://www.derev-
" lgrad.ru/pochvovedenie/pochvovedenie.html (zata obpamienus: 11.04.2025).
3 ek TpoHHO-0MOIoTeyHas cucreMa «Aoyke» (iBooks) - http://ibooks.ru (mara
" lo6parienus: 11.04.2025).
4 [DI1eKTPOHHO-OMOINOTEUHAsT CHCTEMa M3/1aTebcTBa «3HaHIYyM» - http://www.
" https://znanium.ru (nata obpamenus: 11.04.2025).
Academic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. Jpremier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (nata
oOpamienus: 11.04.2025).
6 BapyOexxHas 6a3a JaHHBIX peepUpyEeMbIX HayUHbIX KYpHAJIOB Agris -
" http://agris.fao.org (nara obpamenus: 11.04.2025).
6.3. CpeacrBa odecnieyeHUs1 OCBOEHM S AUCHUTIIUHBI
6.3.1. KomnbrorepHsbie 00y4yaruue ¥ KOHTPOJHMPYIOLIHE IPOrPaMMBbI
@yHKIUSA IPOrPAMMHOTO
Ne | Bun yueOHoro | HaumenoBanue nporpaMmMHOro o0ecrnevyeHus
n/n 3aHATUA o0ecrneyeHus MOJIETHUPY -
KOHTPOJIb oOyyarormas
oas
1 Jlexuu [Iporpamma i TECTOBOU - + +
OLICHKW  3HAaHUM  CTYJIEHTOB
Moodl
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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/

IIpaktuueckue [[Iporpamma T TECTOBOM + + +
OLICHKA  3HAaHUM  CTYJEHTOB
Moodl

6.3.2. Ayamo- ¥ BHI€0MOCO0Us

He npenycMmotpeHsl.

6.3.3. KomMnbroTepHbIe Npe3eHTAlNU Y4eOHbIX KYPCOB

He npenycMmotpeHsl.

7. Onucanne MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOXOTUMOI I OCYIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JHUCIHIIHHE

HaumenoBanue o6opyoBan-

Ne | HbIX yueOHBIX KAOMHETOB, [lepeueHb OCHOBHOIO 000PYAOBaHMS, TPUOOPOB U
n/n | 00BEKTOB AJISt TPOBEICHHS MaTepUajoB
3aHATHN

1. |I'-410 — yuebnas aymutopus | Cron — 21 mrT., ctyn — 39 mwr., mkad — 8 mr., Tym60uka — 4
Ui IPOBEAEHUS |IIT., JOCKa — 2 1uT., JabopaTopHoe 00OpyIOBaHMUE,
JIEKIIMOHHBIX,  JIaboparop- | 1abopaTtopHas rnocyaa (KoyiObl, MTUNETKHU, OIOPETKH, BOASHBIC
HbIX M MPaKTHUYECKUX | XOJOJWJIBHUKM M 1p.),  XUMHUYECKHME  DPEaKTHUBBI,
3aHATUH, TPYIIOBBIX | | IEMOHCTPAlMOHHBIE MaTepuasibl (CTEHABI W Tp.), y4eOHO-
UH/IMBUYAIbHBIX KOHCYJIb- | METOJUYECKHE MaTepUabl.
TalMi, TEKYIIEro KOHTPOJIS,
IPOMEKYTOUHOW aTTecTallu
U CaMOCTOSITEIIbHOU paboTHhl.

2. |I'-412 — yuebnas aynutopus | Cton — 24 wr., ctyn — 44 wr., mkad — 9 mr., Tym6o4ka — 5

JUISt MPOBEJICHUS JIeK-
[IUOHHBIX, JTAOOPATOPHBIX H
MPAKTUYECKUX 3aHATHM,
IPYNNOBBIX W WHJUBU-
IyalbHbIX  KOHCYJIbTAIUU,
TEKYILIETO KOHTPOJIA,
MIPOMEKYTOYHOUN aTTECTALINN
U CAMOCTOSITETIbHOU PaboThlI.

mT., JO0CKa — 2 1mrT., mapra — 1 1mT., jgabopaTopHoe
obopyznoBanue, naboparopHas mocyda (KOJObI, MUIETKH,
OIOpeTKH, BOJSHBIC XOJOMWIBHHKH W TIP.), XUMHYCCKHE
PEaKTUBBI, IEMOHCTPAIIMOHHBIE MaTepHallbl (CTEHBI U TIp.),
y4e0HO-METOIMICCKUE MaTePUAITHI.

8. MexaucuunjiMHapHbie CBSA3H

IIporoxou

COrjiaCoBaHus pa60qel71 MporpaMmsal ¢ JPpyruMu JUCHUTTIIMHAMU

HaI/IMeHOBaHI/Ie JUCIUIIIINHBI, C
KOTOPOU MPOBOIUIIOCH

corjiaCoBaHHEC

IIPOBOJHIIOCE COTJIACOBAHHUEC

[Ipennoxenus 06 u3-
MEHEHUSX B pabouei
nporpamme. 3akiroyeHue 00
UTOTaX COTJIACOBAHUS

Kadenpa, ¢ koTopoit

12




13



Jluct n3MeHeHui pabodei mporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
[IPOTOKOJIA
3acenaHus
Kadeapsl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
Ty FOIIIETO
kadeapoit
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Mpuioxenne 2

JIuct neproauuecKux NpoBepok pabouei mporpaMMbl

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

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I
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Ipunoxenne 3

MHWHHUCTEPCTBO CEJIbCKOI'O XO3SMUCTBA POCCUNCKON ®EJEPALINN
®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE VUPEXX/IEHUE BBICILIETO OBPA3BOBAHU S
«JIVTAHCKHUI TOCYJJAPCTBEHHbBIU ATPAPHBIN YHUBEPCUTET
UMEHU K.E. BOPOILINJIOBA»

®OH/] OLIEHOYHBIX CPEJICTB YYEBHOM JUCHUILINHBI

M0 AUCHUIUTMHE (MOAYJI0) «XHUMHS)

(HaMMEHOBaHUE AUCLUILIMHBI)

HampagiieHne moaroTOBKH/CIICITUATBHOCTD: 21.03.02 3eMieyCTpONUCTBO U KaIacTPhbl
(HaI/IMCHOBaHl/IC HampasJICHUA ITIOATOTOBKH, CHCHI/IaﬂbHOCTI/I)

Hamnpasnennocts (mpoduiis/crienpanu3anus): 3eMIIeyCTPOMCTBO U KaIacTpOBas
JIeSTeNbHOCTD

YpoBeHb npodeccnoHaIbHOT0 00pa30BaHUS: OakanaBpuat

(baxamaBpHat, MarucTpaTypa, ClielIHAINTET, aCIHPAHTypa)

Iox Havanma moarorosku: 2025

Jlyranck, 2025
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1.NMMEPEYEHb KOMIIETEHIIAI, COOTHECEHHBIX C THINKATOPAMHU JOCTUXXEHUA KOMIIETEHIIAN, C YKASAHUEM

3TAIIOB UX ®OPMUPOBAHMUSI B ITPOIIECCE OCBOEHMS OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon DopMyIHpPOBKA Muaaukatopel Oram [InanupyemMsble pe3yabTaThl HawmmenoBanune moyneit u (vmm) HaumenoBanue
KOHTPO- | KOHTPOJIHUPYEMOU JIOCTHKEHUS (ypoBeHb) o0yueHus pa3aesoB AUCLUILINHEI OIICHOYHOT'O CPEACTBA
IpyeMon KOMIICTEHLIUUA KOMIICTEHLINHA OCBOCHHUS Texymuit | IIpomexxyTouH
KOMIIE- KOMIIETCHLIUH KOHTpPOJIb | asi aTTecTauus
TEHLHUU
OIIK-1 CriocobeH OIlK-1.1 - | IlepBsiii aTam | - 3HATH: ocHoBHbIE | Tema 1. OCHOBHBIC kiacchl | TecTsl 3auer
pemate 3amaun | JleMoHcTpupyeTr | (MMOPOTOBBIM | XUMHUYECKHE  3aKOHBI, WX | HEOPraHMYECKUX COCTMHCHUM. | OTKPBITOT
npoeccuoHab 3HAHUS YPOBEHB) TEOpEeTHYECKHEe OCHOBBl M | OCHOBHBIC OHSATHS U 3aKOHBI XUMUU. | O THIA
HOH MOJEIUPOBAHUSA obmactu  mpumeneHuss B | Ctpoenue aroma. llepuoandeckuit
JeATEIbHOCTH OTZEIIbHBIX npodeccuoHaANEHON 3aKOH .. Menpeneesa.
PUMEHSA ¢parmMeHTOB JeSATEIbHOCTH; Xumuueckas CBA3b
METObI npoiecca, Tema 2. Xumuueckas KHHETHKA H
MOJIETTHPOBaHH, MaTeMaTH4YecKoT paBHOBecHE.
MaTEeMaTUYECKOT | O aHaausa, Tema 3. PactBoprl. Komnmurarushsie
0 aHanmza, | BBIOOpa CBOICTBa PacTBOPOB.
€CTECTBCHHOHAY | ONTUMAJIBHOTO Tema 4. Teopust 37EKTPOIUTHIECKOMN
YHBIC A | BapuaHTa ISt JUCCOLIAALIN. Bonoponnbiii
oOIIenHKeHepH KOHKPETHBIX MOKAa3aTeNb.
bI€ 3HAHUS YCJIOBUM pu Tewma 5. I'mpposns coneil.
CO3/1aHUHU Tema 6. OxucnuTenbHO-
3€MJICYCTPOUTET BOCCTAHOBUTEIIbHBIE PEAKIUH.
BHOU u Tema 7. KoMIuiekcHbBIE COETMHEHUS.
KaJacTpOBOM
JIOKYMEHTAIUU
Bropoii sTann | - ymeTh: npuMeHSITh MeToAbl | Tema 1. OCHOBHBIE Kinacchl | 3amanus | 3auer
(TpoABHHYTHI | MaTEMATUYECKOTO aHajN3a U | HEOPTaHMYECKHUX COEIMHEHHN. | 3aKPBITOT
1l yPOBEHB) MOJEIUPOBaHUs, OleHUBaTh | OCHOBHBIC MOHITHS U 3aKOHBI XUMUU. | O THIIA
pesynbTatel  TeopeTnyeckoro | Crpoenne atoma. [lepuommueckuii | (Bompocsl
u 3KCIIEPUMEHTAIBHOTO | 3aKOH .. MenpneneeBa. | nus
WCCIIEIOBAHUA OPTaHWYECKUX | XMUMHUYECKas CBA3b orpoca)
BEIIECTB; Tema 2. Xwumudeckas KHHETHKA H
paBHOBecHE.
Tema 3. PactBopel. Kommmratusabie




Kon
KOHTPO-

DopMyIHpOBKa
KOHTPOJUPYEMOH

WNHpukatopsl
JOCTHKCHHS

Oran
(ypoBeHb)

[Inanupyemsie pe3yIbTaThl
o0OydeHus

HaumenoBanue momyneii u (nim)
Pa3aesioB JUCLIUILINHEI

HanmenoBanue

OIICHOYHOI'O CPECACTBA

CBOWCTBa PacTBOPOB.

Tema 4. Teopust 37AEKTPOIUTHIECKON
JHCCOLMAIUU. Bonoponnstit
[IOKa3aTeNb.

Tema 5. I'maponus coneit.

Tema 6. OxucnuTenbHO-
BOCCTAHOBUTEIIbHBIE PEAKIUU.

Tema 7. KommiekcHblE COETUHEHUS.

Tpernii aTan
(BBICOKUI
YPOBEHB)

- UMETh HABBIKM: pabOTH ¢
peakTHBaMu U J1a00pPaTOPHBIM
o0opymoBaHUEM,
HEeOOXOINMBIMUA
MIPOBEICHUS
HCCIIEIOBAHNN

JIA
Hay4YHBIX

Tema 1. OcHOBHEBIE KJIaCCHI
HEOPTaHUYECKUX COEJMHEHUM.
OCHOBHBIC TOHATHS M 3aKOHBI XUMUH.
Crpoenue aroma. Ilepuonumueckuid
3aKOH A.N. Menpeneena.
Xnumudeckas CBsI3b

Tema 2. Xwumudeckas KHHETHKA H
paBHOBECHE.

Tema 3. PactBopwl. Kommuratusabie
CBOICTBa PacTBOPOB.

Tema 4. Teopust 37EKTPOJIUTHIECKOMN
OUCCOIIUAIIHH. Bonoponnbiii
MOKa3aTelb.

Tema 5. 'maponus coneil.

Tema 6. OKHCIIMTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIUH.

Tema 7. KoMIiekcHBIE COeTMHECHUS.

IIpakTuue
CKHE
3aJlaHus

3auer

OIllK - 12 -
Hcnonb3yer

¢dhyHIamMeHTanbH
b€ 3HAaHUSI B
npodeccruoHambH
0ll AesTeNnbHOCTU
JUTSE peuieHus
KOHKPETHBIX

IIepBb1ii 3Tan
(TIoporoBsrit
YPOBEHB)

3HATh: 3aKOHBI M METOIbI
HCCIIEIOBAHNN €CTECTBEHHBIX
HayK ISt penieHus
MIPOM3BOICTBEHHBIX 33124

Tema 1. OcHOBHEBIE KJIaCCHI
HEOPTaHUICCKUX COEIMHEHM.
OCHOBHBIC ITOHATHS M 3aKOHBI XUMHH.
Crpoenne artoma. Ilepuonnueckuit
3aKOH JIL.A. Menpeneera.
XuMudecKkas CBS3b

Tema 2. Xumudeckas KHHETHKA H
paBHOBECHE.

TecTnl
OTKPBITOT
0 THUIa

3auer
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Kon DopMyIUpPOBKa NnauxaTtopsl Oran [Inanupyemsble pe3yabTaThl HaumenoBanue momyneii u (nim) Haumenosanue
KOHTPO- | KOHTPOJIHPYEMOM JOCTHKCHHS (ypoBenb) o0yueHus Pa3aesioB JUCLIUILINHEI OIICHOYHOTO CPEACTBA
3a7a4 B Tema 3. PactBopel. Kommurarusabie
3eMJICYyCTPONCTB CBOIICTBa pacTBOPOB.
€ U KaJacTpax Tema 4. Teopust ANEKTPOIUTHUECKON
JIUCCOLINAITUH. Bonopoansiii
MTOKa3aTeNb.
Tema 5. I'maponus coneit.
Tema 6. OxuncnuTenbHO-
BOCCTAHOBUTEIBHBIEC PEAKIIHN.
Tewma 7. KoMmiekcHble CO€AMHEHUSI.
Bropoii atant | YMerh: pewats | Tema 1. OcHOBHbIE Knaccel | 3amaHus | 3ayer
(IpOABUHYTHI | CUTYaLIIOHHbIE 3a1a4¥ | HEOPTraHUYECKUX COEMHEHHH. | 3aKPBITOT
i ypOBEHb) Pa3IMYHOrO tuna; | OCHOBHBIE NTOHATHA U 3aKOHBI XMMHH. | O TUIA
HHTEPIPETUPOBATh Crpoenue artoma. Ilepuoanyeckuii | (Bompocs
pe3ynbTaThl  1a0OpaTOPHBIX | 3aKOH .. Menpaeneesa. | nus
OTIBITOB, TPAMOTHO OOBSCHATH | XUMHUYECKas CBSI3b ormpoca)
XUMHYECKHUE MPOLECCHI; Tema 2. Xumudeckas KHHETHKa U
OILICHHBAaTh BO3MOKHOCTH | paBHOBECHE.
ucnonb3oBaHuss xumuueckux | Tema 3. PactBopsl. KomnuratusHbie
MaTepuasioB B | CBOWMCTBa PacTBOPOB.
MIPOU3BOACTBEHHOU Tema 4. Teopust 37EKTPOJIUTHIECKOMN
JIEATENBHOCTH;  BBINOJIHATH | AACCOLMALINY. Bonoponnstit
MIOATOTOBKY W  IPOBOJAUTH | TIOKA3aTelb.
XUMUYECKHE JKcnepuMeHThl; | Tema 5. I'maponus conen.
MPOBOJIUTH obpaboTky | Tema 6. OxuncnuTenbHO-
[I0JTy4aeMBbIX BOCCTAaHOBUTENBHBIE PEAKIINH.
JKCTIIEPUMEHTAIBHBIX Tema 7. KoMIuieKkCHBIE COSTMHEHHUS.
JAHHBIX..
Tperuii atan | UmeTs HaBBIKH: | Tema 1. OcHOBHbIE knaccel | [Ipaktnue | 3auet
(BBICOKHMI WCIIOJIb30BAaHUSI COBPEMEHHON | HEOPTaHWYECKUX COEIMHEHHH. | CKUE
YPOBEHB) XUMHUYECKON TepMmuHONOTHH; | OCHOBHBIE TOHATHS U 3aKOHBI XUMHUH. | 3aJaHUS
MeTonoB  HaOmomeHuss u | Ctpoenune artoma. Ilepmogmueckuii
9KCHEPUMEHTA; OOpallleHHs C | 3aKOH . MenpeneeBa.

n1ab0opaTOpHOI TIOCYJIOH,

XuMu4yeckas CBI3b
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Kon
KOHTPO-

DopMyIHpOBKa
KOHTPOJIUPYEMOMH

WNHpukatopsl
JOCTHKECHHUS

Oran [Inanupyemsie pe3yIbTaThl HaumenoBanue momyneii u (nim) HaumenoBanune
(ypoBeHb) o0OydeHus pa3zenoB TUCITATIINHEI OIICHOYHOTO CPEJICTBA
COBPEMEHHBIM Tema 2. Xumudueckas KHHETHKA H
00opyIoBaHHEM paBHOBecCHE.
npubopamu. Tema 3. PactBopbl. Komnmuratushble

CBOWCTBa PacTBOPOB.
Tema 4. Teopust dIEKTPOTUTHICCKOU

OUCCOIIUAIIHH. Bonoponnsiii
TOKa3aTelb.

Tema 5. 'maponus coneil.

Tema 6. OKHCIIMTEIBHO-

BOCCTAHOBUTCIILHBIC pCaKHI/II/I.
Tema 7. KoMIiekcHBIE COSTUHEHUS.
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2. OIIMCAHUE MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS

KOMIIETEHIIU HA PA3JIUYHBIX DTAIIAX UX ®OPMUPOBAHUSI,
OINMCAHUME HIKAJI OHEHUBAHUA

n3ydaeMmon
JUCUUIUIMHBL. 115
pelueHus

npeajiaracTces

HOHﬂTHﬁHBIM annapaTOM,
BIIAJICHHE METOAMHU U
METOIMKAMM JUCIIUIUINHEL
IToka3aHbI CIOCOOHOCTH

Ne | Haumeno- Kpatkas [IpencraBnenue Kputepuu onienuBanust [xana
/I BaHUE XapaKTepUCTHKA OIICHOYHOT'O OLICHUBAHHS
OLIEHOY- OLIEHOYHOI'O CpencTBa B
HOTO cpencraa thoume
cpencTBa
1. Tecr CucreMma TecrToBrie B Ttecte Beimomaeno 90-100% | Onenka
CTAaHIapTU3UPOBAHHBIX| 3a1aHUS 3aJaHuN «Omauuno» (5)
3a/laHui,
TTO3BOJIAIOIIAA B Tecte BrmostHEeHO Gosiee 75- | Orenka
I/I3Meva/ITI) YPOBCHHE 89% 3amanuit «Xopomo» (4)
3HAHUH.
B Tecrte BeImomaeno 60-74% | Onenka
3a/laHuH «Yooenemsopume
-noHo» (3)
B Ttecre BbeImonHeHO MeHee | OneHka
60% 3amanuit «Heydoenemeopu
-menvhoy» (2)
Bonbmas vacte onpepenenuil | Ouenka
HE npeacTraBJiCHa, 1100 «Hey()ogﬂem-
MpeACTaBIcHa C  TPYOBIMH sopumensio» (2)
OINOKaMU.
2. Omnpoc dopma pabotsl, | Bommpockr k [IponeMoHCTpUPOBAHEI Ouenka
KOTOpasi  IMO3BOJISIET | OMpOCY [pearnoaraeMble OTBETBL; | «Omauunoy (5)
OLIEHUTHb  KPYrosop, [IpaBUIbHO HCII0JIb30BaH
YMEHHUE  JIOTUYECKHU anroput™M 00OCHOBaHHU BO
TIOCTPOUTH OTBET, BpeMSl  PacCyXKIEHUH; €cTh
YMEHHUE JIOTHKA PacCyKJIEHUH.
MIPOJIEMOHCTPUPOBAT [IponeMoHCTPUPOBAHBI OreHka
b  MOHOJIOTHYECKYIO MpearnoJiaraeMbie OTBETBL; | «Xopouio» (4)
peub u WHBIE €CTh JIOTUKA PacCyKIEeHUH, HO
KOMMYHUKATUBHBIE HETOYHO HCTIOJIb30BaH
HaBBIKU. YerHbiit anroput™M 00OCHOBaHMH BO
onpoc obmamaer BpeMsl pacCyKIeHHI U HE BCE
OONBIIIMH OTBETHI IOJIHBIE.
BO3MOXHOCTSIMU [IpomeMoHCTpHUPOBAHBI Ouenka
BOCITHTATEIEHOTO TIPE/IONaraeMble  OTBETBI, HO | «Voosremeopume
BO3CUCTBUA, HEMNpaBUIILHO UCTIOTIb30BAH | _,,0) s (3)
Cco3/iaBas ycJjioBus aJIrOpUTM  OOOCHOBaHUHM BO
Uil He(hOpMaIbHOTO BpeMs pacCyKIeHUH;
o0mmenus. OTCYTCTBYET JIOTHKA
paccyXaeHuil; OTBEThl  He
TIOJIHBIE.
OTBeTHI HE TIPE/ICTABICHBI. OreHka
«Heyodoeremsopu
-menvHo» (2)
3. IIpakTnue | HanpasneHo Ha IIpakTnueckue [IponeMoHCTpUpPOBaHO OreHka
CKue OBJIAICHUE METOJIAMHU | 3aJIaHUA CBOOOIHOE BiIaIEHIE «Omauunoy (5)
3ajaHust 1 METOJUKaMHU npodeccHoHaIbHO-




n/n

Haumeno-
BaHUE
OIICHOY-
HOT'O
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpeacTBa

[IpencraBnenue
OIICHOYHOTO
cpencTa B
dhonme

Kpurepun onennBanus

IIIkana
OLICHMBAHMS

PEIIUTh
KOHKPETHOE 3aJlaHNe
(curyamuio) 6e3
MPUMEHEHUS
MaTeMaTHYECKHX
pacyeros.

CaMOCTOSITEJILHOIO
MBIIIUICHUSI, TBOPYCCKOM
aKTHUBHOCTH. 3aJaHue
BBIIIOJIHEHO B IIOJIHOM OOBEME.

[IponemMoHCTpUpOBaHO
BJIaJieHHE TPO(EeCCHOHATBHO-
MOHATHITHBIM amIapaToM, IpH
NPUMEHCHHH  METOJOB U
METOIIK JTVCTIATUTAHBI
HE3HAYMTENIbHbIE HETOYHOCTH,
MOKa3aHbI CIOCOOHOCTH
CaMOCTOSTEIILHOTO
MBIIUICHHUS, TBOPYECKOH
aKTUBHOCTH. 3anaHue
BBIMTOJTHEHO B IIOJIHOM 00BEME,
HO c HEKOTOPBIMU
HETOYHOCTSIMHU.

Orenka
«Xopouo» (4)

ITponemMoHCTpHPOBAHO
BJIafICHHUE MPO(ECCHOHATBHO-
MOHATHHHBIM amlnapaToM Ha
HHU3KOM YPOBHE; JOIYCKarOTCS
OIMOKM TpU HPUMEHEHUHU
METOZIOB u METOJIUK
TUCLIUIIAHEL 3amanue
BBINOJIHEHO HE MOJTHOCTBIO.

OueHka
«Yooenemsopu-
menvro» (3)

He MPOJAEMOHCTPUPOBAHO
BIafeHHe MPO(ECCHOHAIBHO-
MOHATUWHBIM anmaparom,
METOaMl M METOAMKaMH
JUCUMIUIMHBL.  3aJaHue He
BBIIIOJHEHO.

Ornenka
«Heyoosenemeopu
-menvhoy» (2)

3auer

3auer BBICTABIIAETCS
B pe3yJbTaTe
II0JIBEIEHNS HTOTOB
TEKYIIEro KOHTPOJIS.
3auert B hopme
HUTOTOBOTO KOHTPOJIS
MIPOBOIUTCS ISt
oOyyaromuxcs,
KOTOpBIC HE
CIPaBUIIHCH C YaCThIO
3a/laHul TeKyIIEero
KOHTPOJISL.

Bompocs! k
3a4eTy

[Noxazano 3HaHUE TEOPUHU
BOTIPOCA, MIOHATHITHOTO
ammapara; yMeHUe
COJIePXKATENBHO H3IIaraTh CyTh
BOMPOCA; BiIaJIEHUE HABBIKAMH
apryMEHTAallUY U aHalin3a
(aKTOB, SIBIEHUII, IPOIIECCOB
B X B3aUMOCBSI3H.
BrictaBmsiercs
00y4JaroImeMycs, KOTOPBIT
ocBoui He MeHee 60%
MIPOrpaMMHOIr0 MaTepuaia
JIUCUUILIUHBL.

«3auTeHo»
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Ne | Haumeno- Kpatxkas IIpencraBnenue Kpurepuu ouennBanus [xana
n/n BaHUE XapaKTepUCTHKA OLIEHOYHOT' O OLICHUBAHMS
OLIEHOY- OLIEHOYHOTO CpeAcTBa B
HOTO cpeacTBa ¢donne
cpeacTBa

3HaHue MOHATHHHOTO
ammapara, TEOpUH BOIpOca, He
MPOJIEMOHCTPHUPOBAHO;
yMEHHe aHaJIM3UPOBAThH
Y4IeOHBIH MaTepHuai HE
MPOJIEMOHCTPHUPOBAHO;
BJIaJICHUE AHATTMTHYECKUM
criocobom W3JI0KEHUS
BOIIpOCa " BJIAJICHUE
HaBBIKAMH apTyMEHTALlMHA He
MPOJIEMOHCTPUPOBAHO.
OOyyaronuiicss OCBOMI MCHEE
60% IIPOrPaMMHOT0
Marepuaja J1MCHUIIINHBI.

«He 3auteno»
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3. TUITOBBIE KOHTPOJIBHBIE 3AJIAHUSI UJIU UHBIE MATEPHAJIBI,
HEOBXOJMMBIE JIJIsI OHEHKHA 3HAHWI, YMEHUI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIAM B ITIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM
ITPOI'PAMMbI

OueHovHbIe CPeACTBA /sl POBEIEeHUN TEKYIIEro KOHTPOJIsI

Texymuil KOHTPOJIb OCYILECTBIISIETCA NPENOJaBaTENeM IUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (popMe TeCTOBBIX 3aJJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 33aJaHUN.

OIIK-1 Cnocofen pemars, 3a4a4u  NPO(ECCHOHANBHON J1eSITeJIbHOCTH
NPUMEHAS METOABbI MOJECJTUPOBAHU, MATEMATHYECKOI0 AHAJIM3A, €CTECTBEHHOHAYYHbIE U
0o01eMHKeHEPHbIE 3HAHUSA

OIIK - 11 - JleMOHCTpUpYET 3HAHHS MOJCITUPOBAHHUS OTACIBHBIX (PAarMEHTOB
npolecca, MaTeMaTHMYECKOro aHaiu3a, BbIOOpa ONTHMAIBHOIO BapuaHTa [yl KOHKPETHBIX
YCJIOBHM PH CO3[JaHNUNU 3€MJICYCTPOUTEIBLHON U KaJaCTPOBOM JOKYMEHTALUU

IlepBbIii 3Tan (IOPOroBoii ypoBeHb) — NOKA3bIBAET CPOPMUPOBAHHOCTD MOKA3ATEJIs
KOMIIETEHIIUN «3HATb»: OCHOBHbIe XHMHU4YECKHEe 3aKOHbI, UX TeOpeTHYeCKHe OCHOBBI M
o0s1acTH MpUMeHeHHsI B MPodecCHOHAIBbHOM 1eATeIbHOCTH.

TecToBbIE 3a1aHUA 3aKpPbITOro TUIA

1. Xumuveckn HemeqMMbIe YACTHILI HA3LIBAIOTCS (BHIOEPHUTE OMH BAPHAHT OTBETA):
a) MOJIEKYJIa BOJIbI

6) aToM KuclopoJa

B) SIIpO aToMa reyus

') MOJIEKYyJla aMMHUaKa

2. JIoHOpHO-aKIeNTOPHAsI CBS3b—ITO YACTHBIN cJy4aii (BbIOepUTe OJMH BAPHAHT
0TBeTAa):

a) HIOHHOM CBSI3U

0) METAJUTMYECKOM CBSI3H

B) BOJIOPOJHOM CBSI3H

') KOBaJICHTHON CBSI3H

3. B paay ruapokcugos Ba(OH)2-Mg(OH)2-KOH cuia ocHoBanmii (Bbi0epuTe OJUH
BAPHAHT O0TBETA):

a) pacTer

0) yMeHbIIIaeTcs

B) CHayaja ociabeBaeT, 3aTeM pacTeT

') HE U3MEHSETCS

4. KoanvecTBo (M0JIb) KATHOHOB H AHHOHOB, 00pa3yoIuxcs NPy MOJHON IMUCCONMAIIAN
1 MOJIb HUTpPaATA AJTIOMUHHUS, COOTBETCTBEHHO PaBHbI (BbIOEPHTE OJJMH BAPDUAHT OTBETA):
a)3ul

6)lu3l

B)2u3

r3u?2
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5.

Ykaxurte popmysia coeJUHEHUS B KOTOPOM a30T MOKeT ObITh TOJIbKO OKUCIUTEIeM

(BbI0CpHUTE OIMH BAPDUAHT OTBETA):

a) NO;

0) NHg;

B) HNO3;

r) HNO..

Kiaroun:

1. B
2. r
3. B
4, 0
5. B

6. IlpounTaiiTe TEKCT M YCTaHOBHUTe c00TBeTcTBHEe. CyYIIECTBYIOT pa3Hble KJIACCHI

coeTHHeHUii. BoIIeasiloT MeTallIbl, HEMETAJJIbI, OKCH/bI, OCHOBAHHUS, KHCJIOTbI, COJIM.
YcTraHoBHTE COOTBETCTBHE MeXAY (GopMyJioii BemecTBa W KJACCOM HEOPraHHMYeCKHX

COCXUHEHMII:
Kiacc Heopranmyeckux coeMmHeHN BemmecrBo
1. CpenHsisi colib a) H.COg3
2. OcHOBaHUe 6) CuSQO4-5H,0
3. Kucnora B) CO2
4. Kpucramutoruapar r) KoSO4
1) Cu(OH):
e) NaHCOs3
Karoun:
1 2 3 4
i a o
Bropoii 3Tanm (NPOABHHYTHIH YPOBEHb) — IOKa3biBaeT C(POPMHPOBAHHOCTH

noKa3arTteJisi KOMIECTCHIUHN «KYMETH»: NPHMEHATHL METOALI MATEMATHYECCKOIoO aHajIu3a u
MOA€/JMpPOBaHUsl, OLCHUBATL PeE3yJbTaTbl TEOPETUYECCKOIr0 H IKCHICPUMEHTAJIBHOIO
HCCJICA0OBAHMS OPraHUH4Y€CKUX BEIIECCTB.

1.

2.

3ajanust OTKPHITOrO TUIA (BOMPOCHI JJIfl ONIPOCA):

VYka3aTh Kakoil 3aKOH BbIpa)KaeTCsl JTaHHBIM OIpe/ieJIeHHeM: MacChl (00beMbI) pearupyonmx
BEIIIECTB OTHOCATCS MEX/1y 000 Kak MOJIIpHBIE MacChl (00bEMBI) MX SKBUBAJICHTOB.
CoenvHeHre WIM MPOCTOE BELIECTBO, COJEpIKaIlee aTOMbl JIEMEHTa B MPOMEKYTOUHOU
CTETIEHU OKHUCIIEHUS MOXKET MpHoOpeTath M TepsATh JNEeKTpoHbl. Ero moBenenue
OTpeeNsaeTcss XUMUYECKOW PUPOJION AJeMeHTa-apTHEPA, C KOTOPhIM OHO COINPHKAacaeTcs,
YCIIOBUSIMU M XapaKTEPOM CpPEJbl, B KOTOPOM MPOTEKAET OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
peakiusi. JlaiiTe ompeselieHUe 3JIEMEHTaM, KOTOpble MPUOOPETAIOT 3JEKTPOHBI B XOJE
pEaKLUU U KOTOPBIE TEPSIOT JIEKTPOHBI.

Kaxxnprit anemeHT corimacHo nepuoauueckor tadmuie snemenTo JI.M. MenaeneeBa umeer
CBOI NOPSAJKOBBIM HOMEp. YKAKUTE, KAKHUE XApaKTEPUCTHKU aToMa MOKHO OIPEIENINTb,
3Has OPSIIKOBBIA HOMEP JIEMEHTA.
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4. Ha3zoBuTe 3J€MEHT, KOTOPOMY COOTBETCTBYET JAaHHOE CTPOEHHE BHEIIHEro CJI0s aToMma:
2s22p°.

5. B KOMIIJIEKCHOM COEIUHEHHH TMOJIOKUTEIbHO 3apsDKEHHBIM HOH MeTajula 3aHUMaeT
LEHTPAIbHOE MECTO, @ MOHBI MPOTHUBOMOJIOKHOIO €My 3HaKa WM HEUTpaJIbHbIE MOJICKYJIBI,
pacrosoxeHsl BOKpyr Hero. Jlaiite ompeneneHue LEHTPaJbHOMY HMOHY METajla U MOHAM
(HeUTpabHBIM MOJIEKYJIaM), PACIIOJI0KEHHBIM BOKPYT HETO.

Koaroun:

3aKOH 3KBUBAJICHTOB

OKHCIINTCIIb, BOCCTAHOBUTCIIb.

3apsi/ siipa aToMa, YUCJIO IPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB

a30T

gl W

KOMHH@KCOO6pa3OBaTCJIB; JIMTaHbI.

Tpertnii 3Tan (BHICOKMI YPOBeHb) — MOKa3biBaeT C)OPMHPOBAHHOCTH MOKA3aTeJIs
KOMIIETCHIIMM  «HMMeThb HABBIKW»: PpadoTbl ¢ peakTHBAMH U Ja00pPATOPHBIM
000opy/0BaHNEM, HEOOXOAMMBIMH /IJIS IPOBEAeHUSI HAYYHBIX HCCJIeI0BAHNM

HpaKaneCKne 3aJaHusA

1. IIpoananu3upyiTe, IPOUCXOIUT JIU TUAPOIU3 COIEH, 0Opa30BaHHBIX CHIIbHBIM OCHOBAHUEM H

c11a00i KUCIOTOH.

PacuuraiiTe MOJISIpHYIO Maccy dKBHUBasieHTa cepoBoiopoza (H2S).

Beruncnute pH pacTBopa, KOHIEHTpAIHs THAPOKCHI-HOHOB B KOTOpoM pasHa 108 (Moms/x).

VYKaxuTe peakluio Cpepl BOJHBIX PACTBOPOB XJIOPHIA HATPHSI, HUTpATa aMMOHHUSI, CylIbduaa

HaTpus (YKaKUTE MOCIEI0BaTEIbHO).

5. Cynpdhar aMMOHUS SBISETCS DIEKTPOJUTOM. YKAKUTE CYMMapHOE KOJMYECTBO HOHOB
(KaTHOHOB M AaHMOHOB), HA KOTOPOE TUCCOLUUPYET JaHHOE BEIIECTBO.

Hown

Kuaroun:

1 TUJIPOJIN3 TPOUCXOJIUT

2 | MomsipHas Macca OJKBHBaJieHTa cepoBogopona (Mpdks.(H2S)) paccunThiBaeTcs Kak
npousBenenne skBuBaneHtTa ( O (H2S) ) ma momspayo maccy (M (H2S) ). M (H2S) =
1*2+32=34 v/monb. D (H2S) = V5. MakB.(H2S) = 4 *34=17 1.9kB/MOJIb.

oTBeT: 17 I.9KB/MOJIb.

3 |pH=10"-10%=10° pH=6

SN

HeﬁTpaanaﬂ, Kucjiasda, mecjao4Hasn

5 |3

OIIK - 12 - Hcnoun3dyeT (pyHAaMeHTaAbHble 3HAHUSA B NpPo¢ecCHOHATbHOI
ACATCIBHOCTH VI PEICHUA KOHKPETHBIX 3a/1a41 B 3eMJIeyCTp0ﬁCTBe n KajacTpax

IlepBbIii 3Tan (MOPOroBOW YpPOBeHb) — MOKA3bIBaeT C(POPMHUPOBAHHOCTH MOKa3aTessl
KOMIICTEHIMH <«3HATbh»: 3aKOHbI M METOAbI MCCJCI0BAHUN €CTEeCTBEHHbIX HAYK IS
pelleHus1 MPOU3BOACTBEHHBIX 3a1a4.

TecToBbIE 3a/laHUs 3aKPbITOr0o TUIIA

MaccoBas 10151 BOA0OPO/Ja MeHbIIIe BCero B BeniecTse, GopmyJia KOToporo (Boidoepure
OIMH BAPMAHT OTBETA):
a) CHs
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6) H.CO3
B) C2H2
r) C2He

2. MakcuMajibHOe YHCJI0 3JIEKTPOHOB, KOTOPOE MOKeT co/lep:KaThcsi HA Sd-moaypoBHe
(BbIOEpHTE OIUH BAPUAHT OTBETA):
a) 18
0) 32
B) 10
r) 50

3. BemecTBa, yckopsilomipe XMMH4YeCKHEe MNPOLECChl, HO He BXOAsIHEe B COCTaB
KOHEYHOI0 NMPOAYKTA (BbIOEpHTE OJJMH BAPUAHT OTBETA):
a) UHAUKATOP
0) KaTanM3aTop
B) COJIb
T' ) FHTUOUTOP

4. KoauyecTBo (M0JIb) KATHOHOB U AHHOHOB, 00Pa3yIOIMXCSI PH MOJIHON TMCCONUAIIUM
1 Moab HUTpaTa AaJIOMHHHS, COOTBETCTBEHHO PaBHbI (BbIOepHUTEe OJAUH BAPHAHT
0TBETA):

a)3ul

6)1u3

B)2u3

r)3u2.

5. YkaxxuTe BemecTBO B KOTOPOM cepa MOMKeT ObITh TOJBKO BOCCTAHOBHTEJIEM (BbIOepHTe
OJMH BApMAHT OTBETA):

a) H2SO4

0) H2S

B). H2SO3

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

6. IIpoumTaiiTe TeKCT M YycTaHOBUTe cooTBeTcTBHe. CYIIECTBYIOT pa3Hble KJACCHI
COCHHHCHHﬁ. BI)I)Ie.]IﬂlOT MeETaJlJl1bl, HEMETAJJIbl, OKCUAbl, OCHOBAHHU{, KHUCJIOTHI, COJIH.
YcranoBure COOTBETCTBHE MEKAY (POPMYJI0i BeleCTBA M KJIACCOM HEOPraHMYEeCKHUX

COeIMHEeHU:
Kuacc Heoprannyeckux coeJMHeHH I Beuecrso
1. Cpenssis coiib a) Mg(NOs),
2. OcHOBaHHE 0) K20
3. OCHOBHBII OKCH] B) Al(OH)3
4. Kucnora r) HNOs
Kiarouu:
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1 2 3

a B §) T

Bropoii 3Tan (NpoABMHYTHIN YyPOBEeHb) — NMOKa3bIBaeT C()OPMHPOBAHHOCTHL INOKAa3aTeJs
KOMIICTCHIIMM  «yYMeTb»: pelarb CHTYalHMOHHbIC 3aJa4d  Pa3jJM4YHOI0 THIA;
HHTEPNPeTHPOBATL  Pe3yJbTaTbl JA00PATOPHBIX ONBITOB, TIPAMOTHO OOBSCHATH
XHMHYECKHEe TMPOLECChl; OLEHMBATH BO3MOKHOCTH MCIOJIb30BAHUS XHMHYECKHX
MaTepHaJIOB B MPOM3BOACTBEHHON 1eATEJbHOCTH; BBINOJIHATHL MOATOTOBKY U NPOBOAUTH
XHMHYECKHe IKCIIePUMEHTBI; NPOBOAUTL 00pa0OTKY MOJIy4aeMbIX IKCIIEPHMEHTAIbHBIX
JAHHBIX.

3agaHusl OTKPBHITOrO THIA (BOMPOCHI ISl ONPOCA):

1. Ha3oBure 3akoH, COIIACHO KOTOPOMY OJMHAKOBOE YHCJIO MOJEKYJ COAECPKHUTCS IpU
OJIMHAKOBBIX YCJIOBHUSAX B PAaBHBIX 00bEMaX Pa3InYHbIX I'a30B.

2. Jlaiite omnpeneneHWe — TOKa3aTeNt0,  ONPEACISAIONIEMY  YHCIO  OTHAHHBIX WM
IPUCOETUHEHHBIX 3JIEKTPOHOB MJIU YK€ YUCIIO CMEILEHHBIX 3JIEKTPOHHBIX Map B COCMHEHUU.

3. Kaxoe nazBanme B Ilepuogmueckoii tabnuue .M. MenneneeBa MMEIOT TOPU30HTAIBHBIE
Pl  3JIEMEHTOB, KOTOpPblE HAUYMHAIOTCS IIEJIOYHBIM METAVIOM U 3aKaHYMBAIOTCS
HWHCPTHBIM I'a30M.

4. HazoBuTe KIacc COEOMHEHMH, MPU JUCCOLMAIMM KOTOPBIX 00pasyroTcs KatnoHel H' u
OTpULATCIIBHO 3apsA’)KCHHBIC KMCJIOTHBIC OCTATKH.

5. VYkaxuTe, Kakoil BETUYMHONW XapaKTepu3yeTcs CHOCOOHOCTh BEIECTBA PAacTBOPATCS B
JTAHHOM PacTBOPUTEJIE MPU JaHHBIX YCIOBUAX (TEMIEpaType, 1aBJICHUH)

Koroun:

3aKOH ABOrajipo

CTCIICHb OKHCJICHHUSA 3JICMCHTOB

eproa

KHCJIOTHI

OB WIN|F-

pacTBOPUMOCTh

Tpernii 3Tan (BBICOKHI YPOBeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTH MOKa3aTess
KOMIIETEHIIUH «MMeTh HABBIKW». MCIIOJBb30BaHUS COBPEMEHHON XMMHUYECKOW TEPMUHOJIOTUY;
METO/I0B HAOJIIOACHUS U HKCIEPUMEHTa; oOpalieHus ¢ J1abopaTOpHOI MOCYyJ0H, COBPEMEHHBIM
o0opyaoBaHKEM U Mpubopamu.

IIpakTHyeckue 3aaHus

7. Paccuurtats pOH ruapokcuaa HaTpusi, KOHIIEHTPALUS TUAPOKCUA-UOHOB B KOTOPOM paBHA

(Mons/m) paBHa 107°.

[Ipoananm3upyiite, Kak MEHSIOTCSI KHCIIOTHBIE CBOMCTBA OKCUIOB B psany SiO2—P205-S03

9. OO6wbsacuute Ha npumepe peakin 2CO + 02—2CO2
KaK C TOMONIbI0 (PAKTOPOB, BIUSIONIMX Ha XHMHYECKOE PABHOBECHE, MOXXHO CMECTHTH
pPaBHOBECHE CUCTEMBI B CTOPOHY MPSIMOM peaKIIiH.

10. laiiTe Ha3BaHWE KOMITJICKCHOMY COEIMHEHUIO, TOyYCHHOMY B XOJI€ PEeaKIUu:
AgCI+2NH4OH — [Ag(NH3)2]CIl+2H,0

11. Monspuas Macca JrO00OTO BEIIECTBA 3aBUCHUT OT aTOMapHOTO COCTaBa BEIIECTBA.
Omnpeznenute MOJSIPHYIO MAacCy OKCHJIAa BOJOPO/A.

©o
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Karoun:

pOH=9

YCUJIMBAKOTCA

YBCIWYNUTE JABJICHUE U KOHOCHTPAIWIO HCXOJHBIX BCIHICCTB

xsopua auamuncepedpa (1)

QA IWIN|F

M(Hz0) = 1*¥2+16 =18

OueHouHBbIE cpeICTBA /1Sl IPOBeIeHNUsI IPOMEKYTOUYHOM aTTeCcTaluM.

HpOMe)KYTOLIHaﬂ arTecTanusa IIPOBOAUTCA B (bopMe 3adeTa. 3ayeT BBICTABIIICTCS

npenoaaBaTeJiIcM B KOHIC U3YUCHUA pa3[aciia AUCHUIUIMHBI KaK PE3YJIbTAT TCKYUICTO KOHTPOJIA.

Ecan CTYACHT HC CIIpaBUJICA C YaCTbiO 3aJaHuM TCKYLICTO KOHTPOJIA, CEMY

IIPEIOCTABIISAETCS BOBMOXKHOCTD CAaTh 3a4€T Ha UTOTOBOM KOHTPOJIBHOM MEPOIPUATHH B (hopme
OTBETOB Ha BOIIPOCHI K 3a4ETy UJIM TECTOBBIX 33 aHUH.

o

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

16.
17.

18.
19.

20.

Bomnpocsl quist 3auera

ATOMHO-MOJIEKYJISIpHOE ~ ydyeHHe. AtoM, Monekyjga. OTHOCUTENnpHass aroMHas W
MOJIEKYJIIpHas Macca. Moib.

Mons. Monsipaas macca. 3akoH ABoraapo. MossipHbiil 00beM.

3aKOH COXpaHEHMsI MAacChl BELLIECTBA. 3aKOH MOCTOSIHCTBA COCTABA.

3akoH AsBoragpo. Cnencrsue us 3akoHa Asoraapo. OmnpenenacHue MOJIEKYJISIPHBIX Macc 10
IJIOTHOCTH Tasa.

OxBuBajeHT. DakTop HSKBUBAICHTHOCTH. MoisipHass Macca OJKBUBAJICHTA. 3aKOH
HKBUBAJICHTOB.

Ilepnonnueckuin 3axkon .M. MenneneeBa. IlocTpoeHHe NEpUOAUYECKON CHCTEMBI
AJIEMEHTOB Ha €r0 OCHOBE

0O0630p 3aKOHOMEPHOCTEH, BhIpaXKaeMbIX NEpUOIUYECKOM cuctemoil. OmnpeneneHue CBONCTB
AJIEMEHTOB I10 UX MOJIOKEHUIO B IEPUOAUYECKON CUCTEME.

3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB M HX COCIMHEHUH II0 TIpynnamM MU Iepuojaam
nepuoanueckon cucreMsl .M. Menneneesa.

Crpykrypa nepuoauueckon cucrems! .M. MenneneeBa: nepuozsl, rpymimsl, MOATPYIIILL,
ceMmerictBa. Merajuibl, HEMETaJUIbl, UX ITOJIO0KEHHUE B IEPUOJUYECKON CUCTEME.

CoBpemenHas ¢opmynupoBka nepuoguueckoro 3akoHa J[.M. MenneneeBa. OHeprus
noHusaiuu. CpojacTBO aTOMOB K 3JIEKTPOHY. DJIEKTPOOTPHULIATEIbHOCTb.

Crpoenue atoma. Mojenu atoma. AToMHOE s11po. M30T0mbI, n306aphl.

[Inanerapuas Mmogens aroMa. OCHOBHBIE TTOJIOKEHUSI TEOPUU CTPOEHUs atoma bopa.
KBanToBble uncna. ['maBHOe, opOUTaIbHOE, MATHUTHOE M CIIMHOBOE. S-, P- U d-3JIEKTPOHBI.
DIIEKTPOHHAs1 EMKOCTh YPOBHEHN M MOypPOBHEM.

DHepreTuyeckre ypoBHH M MOAYpOBHHU aToMma. KoHurypaius 351eKTpoHHBIX OpOuTaiei u
UX PacIoIOKEHNE B MPOCTPaHCTBE. EMKOCTh ypOBHEHN M MOypOBHEW aToMa IO 3JIEKTPOHAM.
3anosHeHNE EKTPOHAMU aTOMHBIX oOojouek. ITpuniun [laymu. 3akon ['ymma. IIpaBuiio
KiteukoBckoro.

Pacnipenenenue 3J1eKTPOHOB B CTPYKTYpE aTOMa: SHEPreTUYECKUE YPOBHU U ITOLYPOBHHU.
DONEeKTPOHHbIE U 3JEKTpOHHO-Tpaduyeckue Gopmynbl 3meMeHToB. IlocnenoBarenbHOCTH
3aI10JIHEHHUS DJIEKTPOHAMU YPOBHEHU U IIOLYPOBHEM.

Bunel xumudeckoit cBsi3u. KoBajeHTHas cBs3b (MossipHas U HenossipHasi). loHHas cBs3b.
KoBanenTtHast cBsizb, G- U m-cBsi3U. ['MOpuamn3anus atoMHbIX opOutaneil. OCHOBHBIC THIIBI
TUOpHUIU3AIIH.

JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHKs KOBAJICHTHOM CBS3H.
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21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.
38.

39.

40.

CKOpOCTh XUMUYECKHX peakinil. ' OMOT€HHbIE U T€TePOreHHbIC PEAKIIMU. 3aKOH JAEHCTBUS
macc. KoHncranTa ckopoctu, ee PU3nIeCcKuii CMBICIT.

['omorenHsle U rereporeHHble peakuuu. CKOpOCTh XMMUYECKUX PEaKUUid. 3aKOH JEUCTBUS
Macc.

CKOpOoCTh XUMMHUYECKOM peakuuu. BiusHue Ttemmneparyppl Ha CKOPOCTh XUMHUYECKOH
peakiuu. [IpaBuno Baut-T'odda.

3aBUCUMOCTh CKOPOCTHM pPEaKUHUHU OT TEeMIlepaTypbl. AKTHBalUUs MOJEKYJI, OJHEprus
aKTHBAIUU.

[Ipsimble 1 oOpatHbie peakuuu. COCTOSHUE IMHAMMYECKOTO pPaBHOBECHSI OOpaTUMBIX
npoueccos. Koncranra paBHOBeCHs.

HeoOpatumelie 1 oOpaTumbie peakiui. XuMuyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
[Tpunuun  Jle-Ilatenbe. (CmelieHne XUMHUYECKOIO PpPAaBHOBECUS IPU  HU3MEHEHUU
KOHLICHTpALUU, TEMIIEPATYphl U JTABJICHHUS.

OOmast xapakTepucThka pacTBOpoB. CrocoObl BBIpaKEHUS KOHIEHTPAIMU PACTBOPOB:
MaccoBas 0Jis, MOJISIPHOCTb, MOJISUIBHOCTh, HOPMAJIBHOCTb.

dusznueckue W XHUMHUYECKHE TMPOIECChl TMPH PACTBOPEHUU. SIBIIEHHE COJIbBATAIlUU
(rumpatarun). 'mapataas teopus pactsopos JI.M1. Menneneesa.

Teopusa anexrposutrueckor aucconmanuu. Kiacesl  snmektponuToB.  [{ucconmanus
aM(bOTEPHBIX TUIPOKCUIOB.

PactBops! anexktponntoB. CHiibHBIE U C1a0bIE JIEKTPOIUTHL.

CunpHble U cradble 31eKTponuThl. CTeneHb AUCCOIUAINH, €€ 3aBUCUMOCTh OT Pa3INU4HbIX
(dakTopoB.

PacTBOpBI CHIIBHBIX 3JEKTPONMUTOB. THUIBI CHIBHBIX 3JEKTPOJUTOB: KUCIOTHI, OCHOBAHUS,
coyu. x pucconnanysi B BOJAHBIX pacTBOpax.

Cnabble anektponuThl. KoHcTaHThl nucconmanvu ciaabbix 3ieKTponuToB. CTyneHdartas
JTUCCOIUAIMS MHOTOOCHOBHBIX KHCJIOT U MHOTO KUCIIOTHBIX OCHOBAHHS.

Koncranra muccorumarnuu cinaboro snektponuTa. CBs3b MEXIy KOHCTAHTOW M CTEMEHBIO
JTIUCCOITUAITUH.

Boga kak cnabbrit snextponut. MoHHoe mpowusBeneHue BoIbl. BomopoaHBIi moka3aTenb.
[Tonsitne 06 UHIUKATOpAX.

['uaponus coneil. 3aBUCUMOCTB TUIPOJIA3a OT IPUPOABI COJIH.

Peakiiuu oxucneHusi-BocctaHoBieHUs. CTENEHb OKHUCICHHS SJIEMEHTOB B COCAMHEHUSX WU
MpaBujia e€e HaX0XAeHHs. BaxHelme OKUCIUTeNn U BOCCTAHOBUTENH.

[lpaBuna HaxoxaACHUS KOIPOUIMEHTOB OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX —PEAKIIHA.
Merton snexkTpoHHOro 6ananca. OCHOBHbBIE OKHCIUTENN U BOCCTAHOBUTEIH.

KomnekcHbie coemuHeHus

METOAAYECKHE MATEPUAJIBL, ONPEAEJAIOINHUE ITPOLELYPbI
OLEHUBAHUSA 3HAHUHU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJBHOCTH

Texkymuii KOHTPOJIb
TeCTI/IPOBaHI/Ie JJI MPOBEACHUA TCKYIICTO KOHTPOJIA TPOBOAUTCA C ITIOMOIIBIO CucreMsl

JTUCTAHIIMOHHOTO 00y4eHuss win KommbiorepHoi mnporpammbel KTC-2,0. Ha TectupoBanue
orBoautcst 20 muHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHuM BKIodaeT 20 BOIPOCOB.
KonnyecTBO BO3MOXKHBIX BapuaHTOB OTBETOB — 4 miu 5. CTyieHTy Heo0X0AUMO BBIOPATh OJAUH
NPaBWIbHBIM OTBET. 3a KaX/blil NMpaBUJIBHBIA OTBET HA BOINPOC IMpHCBauBaeTcs 5 Oauios.
[Mkana nepeBoga: 19-20 mpaBUIBHBIX OTBETOB — OIEHKA «OTIUYHO» (5), 15-18 mpaBmiIbHBIX
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OTBETOB — OIICHKA «XO0poIIo» (4), 12 mpaBHIIbHBIX OTBETOB — OIICHKA «yAOBJIETBOPUTEIHHOY (3),
1-11 npaBUIBHBIX OTBETOB — OLIEHKA «HE YJIOBJIETBOPUTEILHOY (2).

Onpoc Kak cpeicTBO TEKYILIEro KOHTPOJsSI MPOBOAUTCA B (DOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyJIeHT OTBEYaeT Ha MOCTABJICHHBIM BOMPOC Cpasy, BpEMs Ha MOJATOTOBKY K OTBETY
HE MPEeOCTaBISACTCS.

[IpakTryeckue 3aaHusi KaK CPEICTBO TEKYIIETO KOHTPOJS MPOBOJAATCS B MUCHMEHHOU
dopme. CTyieHTy BbLAaeTCs 3ajaHue U npeaocTanisiercs 20 MUHYT JUIsl TIOATOTOBKH K OTBETY.

HpOMe)KyTO‘lHaﬂ arrecranmud

3aueT MpOBOJAUTCS MYTEM IMOJBEACHMSI UTOTOB MO pe3yjbTaTaM TEKYIIErO0 KOHTPOJIS.
Ecnu cTyseHT He crpaBWICS C YacTbhiO 3aJaHUN TEKYLIEro KOHTPOJS, €My IpeloCTaBisIeTcs
BO3MOXXHOCTh CIaTh 3a4eT HAa MTOTOBOM KOHTPOJBHOM MEPOIpPHUATHU B (popMe OTBETOB Ha
BOIPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJlaHui K 3aueTy. PopMmy 3auera (ONPOC UM TECTUPOBAHUE)
BbIOMpAET MPENOJaBaTENb.

Ecnu 3auer nmpoBoautcs B (popMe OTBETOB Ha BOIPOCHI, CTYJEHTY Ipe/laraeTcsi OAUH
WM HECKOJIBKO BOIIPOCOB U3 NEPEUHs BOIPOCOB K 3aueTy. Bpems Ha MmOAroToBKY K OTBETY HE
HPEOCTABIIACTCS.

Ecnmu 3ager mpoBoautcss B (popMe TECTOBBIX 3aJaHMi K 3a4eTy, TECTHPOBAHUE IS
IPOBEIEHUS TEKYILIEro KOHTPOJIA MPOBOAUTCS ¢ HoMombplo CHCTEeMbl JUCTAHIIMOHHOIO
o0Oyuenus uinu koMmnbrorepHoil nporpammbl KTC-2,0. Ha tectupoBanue orBoautca 10 MUHYT.
Kaxkaplii BapuaHT TeCTOBBIX 3alaHMi BiirodaeT 10 BompocoB. KonMuecTBO BO3MOXKHBIX
BapuaHTOB OTBeTOB — 4 win 5. CryaeHTy HeoOX0quMO BbIOpaTh OJUH IPABHIIbHBINA OTBET. 3a
KaX/blii NMpaBUJIBHBIA OTBET Ha Bompoc mnpucBauBaercs 10 6ammos. Illkana nepesona: 9-10
MPABWIBHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 7-8 MpaBUIbHBIX OTBETOB — OLIEHKA «XOPOILIO)»
(4), 6 mpaBUIBHBIX OTBETOB — OIIEHKA «YyJIOBJIETBOPUTEIbHO» (3), 1-5 mpaBUIBHBIX OTBETOB —
OLICHKA «HE YJIOBJIIETBOPUTEIBHO» (2).
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