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MUHHCTEPCTBO CeJbCKOTo Xo3s1iicTBa Poccuiickoit ®enepannn

DenepajbHOE TOCYIAPCTBEHHOE 010KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICILIET0 00pa3oBaHus
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Hamnpasnennocts (poduiib) «THXEHepHBIE CHCTEMBI CEIbCKOXO035HCTBEHHOTO BOIOCHA0KEHUS,

O0OBOJIHEHHS U BOJIOOTBECHUS»
KBamu¢ukanus BbITYCKHUKA - 6aKajgaBp

®daxynpTeT 3eMIIEYCTPOICTBA U KalacTPOB

Kadenpa xumun

Pa3zpaboTunk paboueii mporpaMmsl:
JOLIEHT Kaeapbl XUMHH, KaHIUJAT TEXHUUecKuX HayK Jlanunosa I".H.

Boponex — 2024 r.
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PaGouas mporpamma paspaborana B cooTBeTcTBUM ¢ DemepanbHbIM TOCYAapCTBEHHBIM
0o0pa30oBaTeIbHBIM CTaHAAPTOM BBICHIETO0 00pa3oBaHus 1Mo HampasieHuto noaroroBku 20.03.02
«[Ipupoa000yCcTPOICTBO U BOIOMONIB30BaHKEY (YPOBEHb OaKaiaBpuaTa) yTBEP)KICHHBIM ITPUKa-
30M MunncrepctBa obpa3zoBanust u Hayku Poccun Ne 685 ot 26.05.2020 r. u 3aperucTprupoBaH-

HbIM B Munuctepctse octunuu Poccuiickoit @enepanuu 26.05.2020 r., peructpaiiioHHbINA HO-
Mep Ne58851.

PaGouast nporpamma yTBEPIKICHA Ha 3aceaHuu Kadeapsl XUMUH
(mpotoxost Ne.10 ot 18.06.2024 1.)

e e,

3aBenyromuii kadenpoii (IHamommuk A.B.)

IIOAITNCH

Pabouas mporpamMMa pekoMeHJ0BaHa K HCITOJIb30BaHHUIO B y4€OHOM IMPOI[ECCE MET OTUYIe-
CKOM KOMHCCHEH (PaKyIbpTeTa 3eMIIeyCTpoiicTBa 1 KagacTpoB (mpotokos NelO or 25.06.2024 r.).

IIpeacenarenb MeTOANYECKONH KOMUCCHU - (Buxun C.C.)
MOAITUCH

Peunenszent pabGoueil mporpammbl reHepayibHblii AupekTop OA «CTpOoMMHBECTHULIMM
Pesun A.U.
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1. O0masi xapakTepucTHKA JUCHUILTHHBI

1.1. eap AUCHUMIHHBI
Henpto kypca «XuMHST ¥ MHUKPOOWOJIOTHSI BOJABI» SIBISACTCA MpHOOpETEHWE 3HAHUMA O
CTPOEHUHU M CBONCTBaX HEOPraHWYECKUX BEMIECTB, TEOPETUYECKHX OCHOBAX M OOIIMX 3aKOHO-
MEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIUi, MPAKTUUECKUX MPUEMAX OCHOBHBIX XUMHUUYECKUX
1 QU3UKO-XUMUYIECKUX (MHCTPYMEHTAIBLHBIX) METOIOB aHaJIH3a.

1.2. 3apaum AMCHHUIIMHBI
3amadamu Kypca «XUMHS 1 MUKPOOUOJIOTHS BOIB» SBIISIFOTCS IPUMEHEHHE 3aKOHOB XH-
MUH, TIEPUOJUIECKOTO 3aKOHA, TEOPUU XUMHUUECKOU CBS3U, XUMHUUYECKOTO PaBHOBECHS, OKHCITH -
TEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB, KOMILIEKCOOOPAa30BaHUs, a TAKKE CBOWCTB PAaCTBOPOB
ANEKTPOIUTOB JIJIs1 OOBSICHEHHUS SIBJICHUN B OMOJIOTMYECKUX CUCTEMaX M HAIMPaBJICHHOTO BHIOOpa
METOJIOB X XUMHUYECKOI'0 aHaJIN3a.

1.3. IIpeamMeT AUCUMIIIMHBI

[IpenmeToM M3y4dyeHUs TUCHMILIMHBI « XUMHSI 1 MUKPOOUOJIOTHUS BOJBI» SIBISIOTCS. XU-
MHYECKHE MOHATHUS U 3aKOHBI, 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUH, CTPOCHUE
BEILIECTBA, CMECU U PACTBOPHI BellecTB, [lepuonnueckas cucrema 3neMeHToB U [lepuoanueckuii
3aKOH, KMCJIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBbHBIE CBOWCTBA HEOPraHUYECKUX
BEIIECTB, CHOCOOHOCTh K KOMILIEKCOOOPA30BAHMIO, COSIMHEHUSI OMOTeHHBIX U TOKCUYHBIX dJe-
MEHTOB; XHUMHYECKHE, (PU3UKO-XUMHUYECcKHe U (hu3nyeckue (MHCTPYMEHTAIbHbIE) METOAbl aHa-
nm3a.

1.4. MecTo AUCHUIIMHBI B 00pa30BaTeIbHOM MporpaMme
JucrunnrHa « XUMHS ¥ MAEKPOOHOJIOTHST BOIBI» OTHOCHUTCA K bioky 1, o0s3aTtensHOM
gacTu 00pa3oBaTeNbHOM MPOrpaMMbl, o0si3aTenbHast quciuiumia b1.0.23.

1.5. B3aumocBs3b ¢ APYrUMH JUCHUNIIMHAMHA

OcBoeHne yueOHON JUCIUIIIMHBI « XUMUS U MUKPOOUOJIOTHS BOJIBI» SABJsIETCs 0a30il ams
MOCJIEAYIOIEro U3y4eHus: AUCHUILUINH: «BogooTBeneHre U OYMCTKA CTOYHBIX BOI», «DKOJIO-
rus», «'MaAporeonorus 1 OCHOBBI I'€OIOTUI.
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2. [lnanupyemble pe3yabTaThl 00y4YeHHUs MO JUCHUILIMHE

Komnerenuus

NHaukaTop 10CTHKEHHsI KOMIETEHIIUH

Kon Coaep:xkanue

Kon

Conep:xkanue

31

3HaThL MCTOABI KPUTHYECKOI'O
aHajM3a W OICHKH COBPEMCH-
HBIX HaY4YHBIX HOCTHH(CHHﬁ; 0C-
HOBHBIC TIPUHIMIIBI KpPUTHUYC-
CKOI'o aHaJiM3a

Crioco0eH MpUHUMATH y4acTHe B HCCIe-
JIOBAaTEIbCKOM AEATEIbHOCTH Ha OCHOBE
WCIOIb30BAHUS E€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX HayK, ydeTa TpeOoBaHUit
SKOJIOTMYECKOH U IPOU3BOJCTBEHHOMN

OIIK-2

V1

YMeTh moNTydaTh HOBBIC 3HAHUS
Ha OCHOBE aHalM3a, CHHTE3a U
Ip.; coduparb U 0000mAaTh JaH-
HbIE MO aKTyaJbHBIM HAaYYHBIM
npobyieMaM, OTHOCSIIUMCS K
npodeccuoHanmbHOH  00JacTH;
OCYIIECTBIATh MOUCK MH(pOpMa-
UMM U PELICHU Ha OCHOBE JICH-
CTBHIA, SKCIIEPUMEHTA M OIBITA

0€30I1aCHOCTH.

H1

Bnagers wmccnemoBaHuWeM IMpo-
0JieMbI TPO(ECCHOHAILHOM J1es-
TEIBHOCTH C IPUMEHECHHUEM aHa-
JM3a, CUHTE3a U JPYTrux METO-
J0B  WHTEIUIEKTyalbHOU  Jes-
TEJIBHOCTH, BBISBJICHHEM IIPO-
OJeM U HCIOJL30BaHUEM ajcK-
BAaTHBIX METOJOB JJII WX pelle-
HUS, JEMOHCTPUPOBAHUEM OIle-
HOYHBIX CYXJICHHHA B PEIICHUU
MPOOJIEMHBIX CUTYAIHI

Obo3nauenue ¢ maodnuye: 3 — obyuaroWulca 00adCeH 3HaAmMb: Y — obOyuaowuiics 001i#CeH
ymems, H - obyuarowuiicst 00101cer umems HAGbIKU U (UNU) ONbIM 0esimebHOCHU.

3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ounas popma o0y4eHHsI

IToka3zaresnn CeMelc TPH Bcero
OO0mast Tpy10EMKOCTh JUCIUILUIMHEI, 3.€./4 3/108 3/108
OO6murast koHTaKTHas padboTa*, 4 66,25 66,25
O6mast camocrosiTenpHas paboTa 41,75 41,75
(mo yueOHOMY IJIaHY), 4
KonTakTHas paborta™**
. 66 66
IIpY IPOBEJEHUH YUEOHBIX 3aHITUH, B T.4. (4achl)
JICKIUU 34 34
NPAaKTHYECKUE 3aHITUS - -
1abopaTopHbIC PadOTHI 32 32
TPYIIIOBBIE KOHCYJIBTAIIUU - -
CaMOCTO;ITeUJIini;I paboTa TMpH NMPOBEICHUU Yyued- 32,9 32.9
HBIX 3aHSATHH ***, q
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KonTakTHas pabora mpoMeXyTOYHOM aTTeCTalluu

00y4JarommXxcs, B T.4. (4aChl) 0,25 0,25
KypcoBas paboTta - -
KYpCOBOU MPOEKT - -
3aueT 0,25 0,25
HK3aMeH - -
CaMmocrosiTenbHass paboTa TMpU MPOMENKYTOIHON 885 885
aTTECTAIlNH, B T.4. (4achl) ' '
BBHITIOJTHEHHE KYPCOBOT'O MPOEKTA - -
BBITIOJTHEHUE KYPCOBOM pabOThI - -
MO/ITOTOBKA K 3a4€Ty 8,85 8,85
MOJITOTOBKA K AK3aMEHY - -
dopma TPOMEKYTOUHOH aTTecTanuu (3a4€T (3auer
C OLIEHKOH), 2K3aM€H, 3allliTa KypCOBOr'O MpPOEKTa | 3a4yeT ¢ OMeHKOM
(paboTh))
3.2.3ao0unas ¢popMa 00yUeHuUs1
Iloka3arenu Kype 2 Bcero
1 cemecTp
OO6m1ast Tpy10EMKOCTD JTY CITUTIIINHEI, 3.€./9 3/108 3/108
OO611ast KOHTaKTHas pabora*, u 12,25 12,25
O6mas camocrosTenpHas pabora
95,75 95,75
(o yaeOHOMY MIaHy), 4
KonTakTtHas pabora™* 12 1
MIPH TTPOBEJICHUH YIEOHBIX 3aHATUH, B T.4. (4aChI)
JIEKIIAU 4 4
MPAKTUYECKUE 3aHATHUS - -
nabopaTopHbIE pabOTHI 8 8
CPYNIIOBbIE KOHCYJIbTAIlUU - -
CamocrosiTensHast paboTa NpH TPOBENECHUH y4eo-
< ek 86,9 86,9
HBIX 3aHITUH , 4
KonTakTHass paboTta HpPOMEXYTOUHOM aTTecTaluu
00y4JaroImXxcs, B T.4. (4acChl) i i
KypcoBasi paboTa - -
KYpPCOBOM IPOEKT - -
3a4er 0,25 0,25
9K3aMEH - -
CamocrosiTenbHas paboTa Mpu MPOMEKYTOYHOU aT- 8.85 8.85
TECTAIMH, B T.4. (4aChl) ' !
BBHITIOJIHEHHE KYPCOBOT'O MPOEKTa - -
BBITIOJIHEHHE KYPCOBOM pabOTHI - -
MOJIFOTOBKA K 3a4eTy 8,85 8,85

IMOATrOTOBKA K OK3aMCHY

dopma IpOMEKYTOUHON aTTecTaluu (3a4€T (3a4eT C
OIIEHKOMW), 9K3aMEH, 3aliTa KYpPCOBOTO IPOEKTa
(paboTsI))

3ayer ¢ OLEHKOM
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4. Conep:xanue TMCHUATNIAHBI

4.1. Conep:xxanue TUCHUIJIMHBI B pa3pe3e pa3iesoB U MOAPa3ieioB

Pa3zgen 1. XuMH4eckne cHCTEMBI
Iloopa3zoen 1.1. Ocnoenvie 3axkonvt xumuu. Cmpoenue éeujecmea
OcHOBHbIE XUMHYECKHUE MOHATUSA. CTEXNOMETPUUECKUE 3aKOHBI. DJIEKTPOHHASA CTPYKTY-
pa atomoB. Ilepuonuueckas cucrema snemeHToB [[. M. Menneneesa. Ilepuoguueckuil 3aKkoH.
[lepnoquyHOCT, W3MEHEHUSI KUCIOTHO-OCHOBHBIX U  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB. THIBI XUMHUUYECKOMN CBS3H.
Iloodpasoen 1.2. 3axonomeprocmu npomeKaAnUA XUMUUECKUX PeaKyuil
DHepreTuka XuMHUYeCKuX peakiuii. CKOpocTh XUMUUYECKOW PEaKIIMi M OCHOBHBIE (haKTO-
PBl, BJIMSIOIIME HA CKOPOCTh XUMUYECKON peakinu. KoHCTaHTa CKOPOCTH XMMUYECKOM peaKIINH.
[Tonsitue o karanuze. Xumuaeckoe paBHoBecue. CMelieHne XMMHUYECKOr0 paBHOBECUS U (DaKTO-
pal Bisromue Ha Hero. [Ipuanun Jle-Illarense.
Iloopaszoen 1.3. Ceéoiicmea pacmeopos. Honnwie e3aumooeiicmeusn
PactBopsl. Knaccudukanus cucrem 1o CTENEHU JUCIEPCHOCTH U arperaTHOMY COCTOSI-
Huto. KomnuratuHble cBoiicTBa pacTBOpoB. CriocoObl BHIpaKEHUSI KOHIICHTPAIIMH PaCTBOPOB.
DnexTponutuyeckas auccoruanus. Crenens aucconuanuu. CHIbHBIE U Cla0ble 3JIEKTPOIUTHL
Koncranra nucconmanuu. Peakuuu B pacTBOpax 3y1eKTpoauToB. Jlucconunanus Boasl. MoHHOE
Ipou3BeeHUEe BOAbl. BogopoaHsblil mokaszaTesb. XapakTep Cpelpl B paCTBOpax KUCJIOT, OCHOBA-
Hui, coneit. ['maponu3s comneit. CoctaB u cBoiCTBa OypepHBIX pacTBOpoB. bydepHas EMKOCTb.
Iloopaszoen 1.4. OxucaumenvHo-60ccmanosumelbHbvle peaKyuu
OKHCIIMTENBbHO-BOCCTAHOBUTEINbHBIE peakiuu. CreneHb okucieHus. OCHOBHbIE OKHCIHU-
TeIU U BOcCTaHOBUTENU. COCTaBIIEHUE YPaBHEHUM OKHCIUTENIbHO-BOCCTABHOBUTEIILHBIX peak-
UHA METOJIOM 3JIeKTpOHHOro OanaHca. OKUCINTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAN. DJIeK-
TPOXUMUYECKUN CTaHIAPTHBIM TMOTCHIIMAI KaK XapaKTepUCTHKA BOCCTAHOBUTEIHHBIX CBOMCTB
METaJIOB
Iloopaszoen 1.5. Komnaekcoobpazoeanue
Kommuiekcuble coennnenus. Koopaunanuonnas teopus Bepaepa. CtpoeHue, HOMEHKIIA-
Typa U yCTOMYUBOCTb KOMILJIEKCHBIX COeNMHEHN KOHCTaHTa yCTOMYMBOCTH KOMIUIEKCHBIX CO-
€IMHECHUU.
Iloodpasoen 1.6. OcrogHble Knaccol HEOP2AHUYECKUX 6EU{ECE
[TonyyeHnue u XuMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIMHEHMI:
OKCHJIOB, KUCJIOT, OCHOBaHUH U cosiell. PacnipocTpaHeHHOCTh U OHoIornyecKkas pojib 3J1EMEHTOB
B nipupoje. XuMHYECKHE CBONUCTBA S-, P-, U-3JIeMEHTOB.
Pa3znen 2. XuMus BoJAbl 1 MUKPOOHOJIOTHS
Iloopazoen 2.1. I'uopoxumusn u Knaccugpurkayus npupooHvix 600. Xumuueckuii co-
CHLa8 NPUPOOHBIX U CHLOUHBIX 600.
duznueckue U XMMHUYECKHE CBOWCTBA BOAbL. AHOMAJIMM CBOMCTB BOJBl U MX CBSI3b CO
CTPYKTYpOI.
[IManpoxumust u knaccudukamnus npupoaHbix Boa. Kiaccnduxamus npumeceit mpupoaHbix 1
CTOYHBIX BOJI HA OCHOBE (Da30BO-TUCIIEPCHON XapaKTEPUCTUKH.
®u3nvecKue, XUMUYECKNE, CAHUTAPHO-TUTUEHUYECKUE U OPraHOJENTHYECKUE MTOKAa3aTEIN
kauecTBa Bojabl. OOOOIIEHHBIE OIICHOYHBIEC MOKAa3aTeNM KadecTBa Bojbl. KOHTpOb KauecTBa BO-
JIbl, TPUHIUITBI HOPMUPOBAHU S, XUMUUECKHI U CaHUTapHO-XUMHUYecKuil ananu3. [IpenenbHo-
JIOMTYCTUMBbIE KOHIIEHTpAIUH.
DKOJIOrMYeCKUe MOCIAEACTBUS 3arps3HEHUST OKPYKAIOLIEH cpeabl MEeCTUIIUAMH, KOMIIO-
HEHTaMH YyJIOOPEHWH, TSDKEIBIMH METAJUIAMH, PaJIMOHYKIHIAMH, HeTernpoayKkTamu, (eHOIaMH.
KaHueporeHnbie 1 MyTareHHbI€ CBOMCTBA 3arps3HUTENEH.
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Iloopazoen 2.2. @uszuxo-xumuueckue U KoJIIOUOHO-XUMUYECKUE OCHOBbL HPOUECCO8
6000n0020M 06KU.
Knaccudukanus MeTo0B OYUCTKYA MPUPOAHBIX U CTOYHBIX BOJ.

OcBetienue u ooecreunBanue. OrcrauBanue. GunbTpoBanue. Koarymsaius: KoJiou HO-
XUMHUYECKasi, KHHETHYECKasi U TUAPOJAMHAMHYECKasi CTOpoHa mpoiecca. CTpykTypooOpa3oBaHue
1 QIOKYIAIUS. DIEKTPOKOATYIISIIHS.

MeMOpaHHbBIE TPOIIECCHl: MUKPODHIBTPAIUs, yIbTpaduiabTpalysi, HaHoGUIbTpaIws, oopat-
HbI ocmoc. CopOumst 1 copOeHThl. TepMonMHaMUYecKHe W KWHETHYECKHE 3aKOHOMEPHOCTU
copbuuu. oHHBIN 00MEH U MOHUTBL. DJIEKTPOINATH3 U MOHUTOBBIE MEMOPaHBbI.

Iloopaszoen 2.3. Oowana mukpoouonozua. Canumapnas MUKpooOuo102us npup oOHsIX U
CHOYHbBIX 600

[TpenmeT mukpoOHoIOoruu. MUKPOOPTaHU3MbI U X TOJIOXKECHHUE B CUCTEME YKUBOT'O MUPA.
Cucrematrka 1 MOP(OJIOTrHUECKU € XaPAKTEPUCTHKU OCHOBHBIX I'PYIIIT MUKPOOPTaHU3MOB.

MukponaceneHue npupoaHbIx Bog. OCHOBHBIE MPUHIUIBI CAHUTAPHOM OLIEHKU KayecTBa
Boabl. CaHuTapHO-TIOKA3aTeNbHbIE  MHKpoopranu3mbl. Komm-tect. buonorudeckuit KOHTpOIb
o0e33apakuBaHus MUTHEBOM BO/ABI. CaHUTAPHO-3MHAEMHUOJIOTHYECKasi OMACHOCTh CTOYHBIX BOJI.
3HaueHUEe OYMCTHBIX COOPYKEHUH BOJOMPOBOJA M KaHAJIHM3AIUU B MPEIYNPEKICHUHU PACIpO-
cTpaHeHHs! HH(EKIHOHHBIX 3a00neBanuil. Onenka 3(hhekTUBHOCTH 00€33apaKUBaHUsl CTOYHBIX
BOJI ¥ OCaJIKa.

XapakTep ¥ UCTOYHUKH 3arpsA3HEHUsT BoJoeMOoB. [Iporecchl caMOO4HIIeHusT BOJIOEMOB H
POJIb B HUX PA3JIMYHBIX TPYINI MUKPOOpraHu3MoB. CaMOouHIleHne OT MaTOreHHOW MHUKpodII0-
pbl. Briusinue ruipoOMOHTOB Ha pabOTy BOAOIPOBOJAHBIX OYMCTHBIX COOPYKEHHI

4.2. PacnipeiesieHre KOHTAKTHOI U CAMOCTOSITE/ILHOM PadoThHI MPH MOAT0OTOBKE K
3aHATHUAM [0 MOAPAa3aeaaM

4.2.1. Ounas ¢popma oOyueHus

KonTtakTHast paboTta
Pa3zpnenel, moagpasnesnsl AMCHUIIIMHEL CP

JICKIINH ‘ 13 ‘ 113
Pa3znen 1. XuMuyeckue cucreMbl
[Monppaznen 1.1. OcHoBHBIE 3aKOHBI XUMUU. CTpOEHUE Belle- 5 2 ) 2
CTBa
ITonpaznein 1.2. 3aKOHOMEPHOCTH MPOTEKAHNS XUMUY ECKUX 5 5 ) 4
peakiuin
[Toxpasnen 1.3. CBoiicTBa pacTBOpoB. MoHHBIEC peakiiuu 4 4 - 6
[Toxpaznen 1.4. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE PEAKIIUHI 4 4 - 6
[Moppaznen 1.5. KomnnekcooOpazoBanue 2 4 - 4
[Togpaznen 1.6. OCHOBHBIE KJIaCChl HEOPraHUYECKHU X BEIIECTB 6 6 - 6
Pazgea 2. Xumus Boabl H MUKPOOHOJIOTHA
[Monmpazmen 2.1. I'mapoxumust U KiaaccuUKAIus TPUPOIHBIX
BOJl. XUMHYECKHI COCTaB MIPUPOIHBIX U CTOYHBIX BOJI. 4 2 - 4
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[Moppaznen 2.2. OU3NKO-XUMUYECKHE M KOJUIOMIHO-
XMMHUYECKHE OCHOBBI IIPOLIECCOB BOJOMOATOTOBKH. 4 4 - 4

[Moppaznen 2.3. O6mas mukpodbuonorus. CaHuTapHas
MUKpPOOHOJIOTUSI TPUPOIHBIX U CTOYHBIX BOJ 6 4 - 5,75
Bcero 34 32 - 41,75

4.2.2. 3aouHas popmMa o0ydeHHUs
KonrtakTtHas pabota
Paznensl, mospasaensl JUCIUTUINHB CP
JIEKIUU ‘ J3 ‘ 113
Pa3znen 1. XuMuyeckune cucreMbl
[Tonpasnesn 1.1. OcHoBHBIE 3aK0HBI XUuMuHU. CTpOEHHE Bellle- i i ) 10
CTBa
ITonpaznein 1.2. 3aKOHOMEPHOCTH NPOTEKAHNS XUMUY ECKUX 10
peakuuit
[Togpaznen 1.3. CpoiictBa pacTBOpoB. MoHHBIE peakunu - 10
[Togpaznen 1.4. OKuCIUTETEHO-BOCCTAHOBUTEIIbHBIE PEAKIIMHI 1 2 - 10
[Toppaznen 1.5. KomnnekcooOpazoBanue - 10
[Toxpaznen 1.6. OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX B EIIECTB 1 4 - 12
Pa3nen 2. XuMusi Boabl 1 MUKPOOHOJIOTHS
[Monmpazmen 2.1. I'mapoxumust 1 KiaaccuUKaius TPUPOIHBIX
BOJ. XMMHYECKUI COCTaB MPUPOAHBIX U CTOUHBIX BOJI. - 10
1

[Mompazmen 2.2. ®DOU3MKO-XUMHUYECKHE U  KOJJIOUIHO-
XUMHUYECKHE OCHOBBI TPOILIECCOB BOJIOMOITOTOBKH. 2 - 12
ITonpasnen 2.3. Obwas mukpobuosnorus. CaHuTapHas MHUK-
poOHOIOrUs MPUPOIHBIX U CTOUHBIX BOJ 1 - 11,75
Bcero 4 8 - 95,75

4.3. IlepeyeHb TeM H Y4eOHO-METOAUYECKOT0 00ecnedeHns ISl CAMOCTOSATENbHOI PadoThI

o0y4arommxcst

Ne Tema camocTOSITEILHON
n/m paboThl

Y4eOHO-MEeTOINUECKOE 00ECIIEUEeHNE

O0BéM, u

dbopma oOydeHus

OYHas 3a04yHas

OCHOBHEIE 3aKOHBI XH-
1 | muu. Crpoenue Benie-
cTBa

HNBuaros, Anexkcanap JleonnioBuy.

XUMUS BOJIBI U MUKPOOHUOJIOTHS [AIIEKTPOHHBIN
pecypc] : Yuebnuk / A. JI. UBuatos, B. 1. Ma-
jgoB .— 1 .— Mockaa : OOO "HayuHo-
uznatensckuii nentp MHOPA-M", 2023 .— 218
c. — (Cpennee npodeccruonaibHOE 00pa3oBa-
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3aKOHOMEpPHOCTH MPO-

Hue) .— Cpennee npodeccunoHaabHOE 00pa3o-

2 | TeKaHUS XUMHYCCKHUX Banue .— ISBN 978-5-16-006616-5 .— ISBN 4 10
peakiui 978-5-16-101073-0 .—
CBOMCTBA PacTBOPOB, <URL:https://znanium.com/catalog/document?id
3 =429214> — 6 10
HNounble peakiuu )
<URL:https://znanium.com/cover/2023/2023172
OKHCIUTENBHO- ;
4 | BOCCTAHOBUTEIbHbIE JPg>. 6 10
3bikoBa, UpuHa /leMeHThEeBHA.
PeaKinu XuMus [3JEKTPOHHBIN pecypc] : YueOHoe moco-
5 KommiekcoobpazoBa- oue / U. J1. 3vikoBa, JI. B. Halimymuna, M. I1. 4 10
HUE [Tpokymkuna, O. }O. lllepbakoBa .— KpacHo-
apck : Cubupckuii GpenepaabHbI YHUBEPCHUTET,
6 OcHoBHbIE KIACCHI HE- | 2021 .— 180 ¢. — BO - Bakanaspuar .— ISBN 6 12
OpPraHMYeCKUX BEILECTB | 978-5-7638-4490-0
Kiaccnuranuss  mp- <URL:https://znanium.com/catalog/document?id
POIHBIX BOJA. XUMHUE- =432839> — .
7 | ckmif  cocrTas PHpPOI- <_URL:https://znan|um.com/cover/2090/2090630 4 10
HBIX U CTOYHBIX BOJI. Jpg>.
Hemuna, Oabra BacuwibeBHa.
Du3HKO-XUMUYECKUE U | Xpymust [21eKTPOHHBIH pecypc] @ YdeGHoe moco-
KOJIJIOMTHO- oue/ O. B. lemuna, 1. 1. 'omoBueBa .— 1 .—
g | XMMHMYECKHE  OCHOBBI | MockBa : OOO "Hay4HO-H3/1aTeIbCKUH IIEHTP 4 12
HPOLECCOB  BOAOMOAro- | THOPA-M", 2024 .— 257 c. — (Bricmiee o6pa-
TOBKH. 3oBanue (Kp['AY)) .— Ilpodeccuonansroe 06-
pasoBanne .— ISBN 978-5-16-018999-4 .—
O6mass  mukpoouono- | ISBN 978-5-16-111799-6 .—
rus. Canurapuas muk- | <URL:https://znanium.com/catalog/document?id
9 | poouonoruss  mpupon- | =437007> .— 5,75 11,75
HBIX M CTOYHBIX BOJL <URL:https://znanium.com/cover/2082/2082631
Jpg>.
Bcero 41,75 95,75

5. @oH/I OLEHOYHBIX CPEACTB /1JISl IPOBEIeHUsI MPOMEKYTOYHOM aTTeCTAIINU U

TeKylero KOHTP oJIst

5.1. 3Tanbl popMUPOBAHMS KOMIIETEHIIHH

NuaukaTop AocTHKEHUSA
Hoapazaes AMCHUUIINHBI Komnerenuus
KOMIIETECHIIUHN

[Togpaznen 1.1. OCHOBHBIE 3aKOHBI XU - 31

Muu. CTpOEHHUE BEILIECTBA. OIIK-2 V1

[Togpaznen 1.2. 3akOHOMEPHOCTH MPO- 31

TEKaHHS XUMUYECKUX PEAKIIHi. OIIK-2 v1

[Togpaznen 1.3. CBoiicTBa pacTBOPOB. 31
HNonHble B3auMO €1 CTBUS

A OIIK-2 Vi

HI

[Togpaznen 1.4. OxkucauTenbHO- 31

BOCCTAHOBUTEIBHBIC PEAKIIHH. OIIK-2 Vi
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HI
[Moxpasnen 1.5. KommniaekcoobpasoBa- 31
HUe. OIIK-2 V1
[Toxgpaznen 1.6. OcHOBHBIE KJIaCCHI He- 31
OpPraHUYECKUX BEIIECTB. OIK-2 V1

HI
ITonpasmen 2.1. I'mppoxumus u kiac- 31
cuuKaus MPUPOIHBIX BOA. XUMHUYE-
CKUM COCTaB MHPUPOAHBIX U CTOYHBIX OIIK-2
BOJI. vl
[Togpaznen 2.2. ®U3MKO-XUMHYECKHUE U 31
KOJUIOMAHO-XUMUYECKUE OCHOBBI MPO- OITK-2 V1
LIECCOB BOJIONIOJIr OTOBKHU.

HI
[Moppaznen 2.3 . OOmass MUKpPOOHOIIO- 31
rusi. CaHuTapHass MUKPOOHOJIOTHS TIPH- OITK-2 vl
POIHBIX U CTOYHBIX BOJI

HI

5.2. lIkajbl M1 KPUTEPHH OLEHUBAHUS TOCTUKEHHUS KOMIIETEHIH I
5.2.1. HIkaabl oneHUBaHUuS TOCTHKEHHUSI KOMIIETEHIIMI

Bun onenkn

OreHku

AxageMryeckas OLeHKa 110 4-X 0aJUILHOM IIKae

HEYJIOBJIET- | yJIOBJIETBO-
BOPUTENBHO | PUTEIBHO

XOpOILIO | OTJIMYHO

Bun onenkn

Or11ieHKH

AxazgeMuyeckas OL€HKa 110 2-X OaJUILHOM IIIKa-

JIC

HEC 3a4CTHO

3a4TCHO

5.2.2. Kpurepuu OLleHUBAHUSA 10CTHKEHUS KOMIIETeHIUI

Kputepuu olieHKH Ha 3a4eTe ¢ OLIeHKOM

Orenka, ypoBeHb
JIOCTHKEHHUS
KOMIIETEHIU

Onucanve KpUTEpUEB

OTJIMYHO, BEICOKUM

CryneHT mokasall MoJIHble U IIyOOKHe 3HaHHs MPOrpaMMHOIO MaTrepua-
J1a, IOTUYHO U apryMEHTHPOBAHO OTBETHJ Ha BCE BOMPOCH! 3K3aMeHaIlH-
OHHOTO OMJIeTa, a TaKKe Ha JOMOJTHUTEIbHBIE BOIPOCHI, CIIOCOOCH CaMo-
CTOSITETILHO pellaTh CIOKHBIE 3a1a4M JUCIUILITMHBI

Xopou1o, NpoIBUHYTHII

CryneHT TBepAO 3HAET NPOrPaMMHBIN MaTepHall, FPaMOTHO €T0 M3J1araer,
HE JIONYCKaeT CYIECTBEHHBIX HETOUHOCTEN B OTBETE, JOCTATOUHO MOJIHO
OTBETHJI HA BONIPOCHI 9K3aMEHALMOHHOTO OMIIeTa U JIOTIOJIHUTEIIbHBIE BO-
MPOCHI, CIOCOOEH CaMOCTOSITENIbHO PellaTh CTaHAAPTHBIC 3a/1aud ITUCLIHU-
TUTAHBI
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Y 10BIETBOPUTEINBHO,
MIOPOTrOBBIN

CryneHT mnokas3aJl 3HaHME TOJBKO OCHOB IPOrPaMMHOIO MaTepuaa,
YCBOWJI €r0 TOBEPXHOCTHO, HO HE JOMyCKall TPyOBIX OMIMOOK WIIM HETOY-
HOCTeH, TpeOyeT HaBOISIIMX BOIPOCOB Ul MPaBHIIBHOTO OTBETA, HE OT-
BETHJI Ha JIOTIOJHUTEIBHBIE BOMPOCHI, CIOCOOCH pellaTh CTaHAapTHHIE
3a/1a4M TUCLUILIMHBI C TOMOIIBIO MPeroaBaTes

HeynosnerBopurensHo,
KOMITIETEHIINSI HE OCBOEHA

CTyaeHT He 3HaeT OCHOB IPOrPaMMHOI0 MaTepHala, JOMyCcKaeT Ipyobie
OITMOKY B OTBETE, HE CITOCOOEH pPEIIaTh CTAaHAAPTHEIEC 33/1a4H AUCITUATLIN-
HBI Ta)KE C MIOMOIIIBIO TTPEToaBaTEIsI

KpI/ITCpI/II/I OI€CHKHU TCCTOB

OneHka, ypoBeHb
JOCTHKEHHUS
KOMIICTCHIU I

Onucanue KpuTeprUeB

OTJIMYHO, BEICOKUM

CopepxaHue IpaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopou1o, NpoIBHUHYTHIN

ConeprkaHue npaBUJIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 1OBIETBOPUTETBHO,
MOPOTOBBIN

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe HEe MeHee 50%

HeynoBnerBopuresHO,
KOMIIETEHIINSI HE OCBOCHA

ConeprkaHue MpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu oLleHKH pelleHus 3a1a4

OneHka, ypoBeHb
JIOCTHKEHHUS
KOMITCTCHITH

Onucanue KpuTepueB

3a4TeHO0, BEICOKUI

CryneHT yBEepeHHO 3HaeT METOAUKY U aJITOPUTM pEILEHUs 3aadu, He 10-
MyCKaeT OINOOK MPH €€ BBIIOJIHEHUH.

3auTeHo, MPOJIBUHYTHII

CTYIICHT B [ICJIOM 3HACT MCTOJUKY U aJITOPUTM PCIICHUSA 3aJa4u, HC J10-
IMyCKacT FPY6I>IX OIIMOOK IIpHU €€ BBIITOJIHCHUU.

3auTeHo, MOPOTOBHIif

CTyZeHT B LEJIOM 3HAET METOIUKY M aJITOPUTM DEIIEHHS 3aJa4uH, JTOMycC-
KaeT OUIMOOK MpH €€ BBITOJIHEHNH, HO CIIOCOOEH MCIPABUTh MX MpPH IIO-
MOIIIM NPENoJaBaTes.

He 3auteHo, KOMIIETEHIUS
HE OCBOCHA

CryneHT He 3HAaeT METOAMKY M ajJrOPUTM pPELICHHs 3aJaud, JIOMyCKaeT
rpyOble OMIMOKHM TpU €€ BBHINOJHEHWH, HE CIOCOOEH MCIPaBUTh UX MPH
MOMOILM [TPENOJaBaTeJIsl.

Kpurepun onieHKn ycTHOro onpoca

Onenka, ypoBeHb
JIOCTHYKEHH S
KOMIIETEHITU I

Onucanue KpUTEPHEB

3a4TeHo, BHICOKUI

CTyIeHT JeMOHCTpUpYET YBEPEHHOE 3HaHNE MaTepraia, Y4eTKO BhIpaXaeT
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CTBYIOLIME IPUMEPHI

CBOIO TOYY 3pCHUA IO pacCMAaTpUBACMOMY BOIIPOCY, NPUBOAA COOTBET-

3auTeHo, MPOIBUHYTHIHI

OTACJIbHBIC ITOI'PEITHOCTU B OTBETC

CryneHT JeMOHCTPUPYET YBEpEHHOE 3HaHHE MaTephayia, HO JIOIYyCKAaeT

3ayTeHo, MOPOroBbIi

J0IyCKacT OIIIMOKHU B OTBETAX

CryneHT IEMOHCTPHUPYET CYILECTBEHHBIE MPOOEIIbl B 3HAHUSIX MaTepraa,

He 3auteHo0, KOMIIETEHITUS

HE OCBOEHA OILIMOKHU B OTBETAX

CryneHT [EMOHCTpUpYET HE3HaHWE Marepuaia, JAOIyCKaer rpyObie

5.3. MaTepuaibl 1Jisl OIIEHKH T0CTUKEHHs] KOMIIeTeHIH

5.3.1. OueHo4HbIe MaTepHAJIBI IPOMEKYTOYHOM aTTeCTALHU

5.3.1.1. Bonpocsl K 3a4eTy ¢ OLeHKOH

Ne Conep:xanue Kowmme- NAK
TeHUHS

1. DNEeKTpOHHOE cTpoeHue aroma. [IpuHummbl 3amonHeHus aek- | OITK-2 31, V1,
TPOHHBIX OopOuTasIeH H1

2. CoBpemenHast hopmympoBka nepuoandeckoro 3akona .M. Men- | OIIK-2 31, V1
JieneeBa. 3HaueHUe epHOANYECKOr0 3aKOHA

3. CrpykTypa nepuoaudeckoii cucremsl. [lonstue nepuona, rpynmsl, | OITK-2 31,V1
MOJTPYIIIBI C TOYKHU 3pEHUsI CTPOEHHUS aTOMa

4, XuMuyeckass CBs3b. THINBI XUMHUYECKOW CBS3M: KOBaJICHTHAas, OIIK-2 31, V1,
HWOHHAs, METAJUINYE€CKasl, BOJOPOAHAs CBSI3b H1

S. [TonsiTHEe 0 CKOPOCTH XUMHUYECKOW peakiuu. 3akoH neiictByro- |  OIIK-2 31, V1,
nmwx Macc. [Ipasuno Bant-I'odhda. YpaBaenne Appenunyca Hl1

6. HeobOpatumbie u oOpatuMbie xumudeckue peakiuu. Koncranta |  OIIK-2 31, V1,
XMMHUYECKOro paBHOBecHs. CMelleHne XHMUYECKOro paBHOBE- H1
cus. [Ipuanun Jle laTense

7. PacTtBopsl, ux knaccudukanus. [lpuauasl o0pazoBaHus pacTBO- OIIK-2 31, V1,
poB. Poib pacTBopoB B Guosiornyeckux npoteccax. Crocoos HI
BBIPAKEHHUS COCTABa PaCTBOPOB

8. PacTBOpPBI CHIIBHBIX 3JEKTPOIUTOB. Jlrcconuaus CUIbHBIX OIIK-2 31, VY1
ANEKTPOIUTOB. AKTUBHOCTh, KOA(D(PUIIEHT aKTUBHOCTH, MOHHASI
cuiia

9. PactBOpHBI cnabbix 2sekTponuToB. Jluccomnuanus ciadbIx d7eK- OIIK-2 31, V1
TpoauToB. CTeneHb U KOHCTaHTa AMCCOLMAIMU. 3aKOH pa30aB-
nenust OcTBanbpaa

10. | Mounoe npoussenenue Boabl. Bonoponusiii (pH) u rugpokcuinb- OIIK-2 31, V1,
Helil (pOH) nokaszaTtenu. Pons pH B 6uonornueckux cucremax H1

11. | bydepusie pactBopsl. Coctas u pacuer pH 6ydepHbIX pacTBO- OIIK-2 31, V1
poB. Bydepnas emxocts. bydepHbie cBoiicTBa OMOTOTHUECKUX
CHCTEM

12. | I'maponus conelt, Tunbl rugponusa. CTerneHb 1 KOHCTaHTa TU- OIIK-2 31, V1,
ponu3za. Pacuer pH pactBOpoB rusnponusyromuxcs coneid. 3Ha- H1
YeHHUe MPoLecca THAPOJIN3a ISl OMOJIOTMYECKHX CHCTEM

13. | Kommnekcusie coenunenns. CTpyKTypa U HOMEHKJIATypa KOM- OIIK-2 31, V1,
IIEKCHBIX COEMUHEHUN. 3HaUeHN e KOMIUIEKCHBLIX COEIUHEHUI B H1

KHU3HCACATCIBHOCTHU KJICTKHU
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14. | OxuciauTenbHO-BOCCTAHOBUTEbHbBIE PEAKIIUHU, CTEIIEHb OKHUCIIE- OIIK-2 31, V1
Hus. OKUCIUTENN U BOCCTAHOBUTENIN

15. TuUnbl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. Cocrasiie- OIIK-2 31, V1,
HHE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI Hl1

16. | DnexTpoaHbie (OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIE) MTOTCHIIHA- OIIK-2 31, V1
abl. YpaBHeHue HepHcra

17. | Knaccuukanus METo10B OYUCTKU MPUPOIHBIX U CTOUYHBIX BOI. OIIK-2 31, V1

18. | Bonusie pecypcol Poccuiickoit @enepanuu. Pannonansaoe uc- | OIIK-2 31
MOJIb30BAHUE U OXpaHa BOJAHBIX pecypcoB. HopmaTuBHBIE TOKY-

MEHTBI.

19. duznyeckre 1 XUMHUYECKHE CBOMCTBA BOALI. AHOMAINH CBOMCTB OIIK-2 31, V1,
BOJIbI U UX CBA3b CO CTPYKTYPOM. H1

20. | ®dusndeckre IMOKa3aTeId KaueCTBa BOIEL OIIK-2 31,V1

21. | Xumuueckue TOKa3aTeNIn KaueCTBa BOJIBI. OIIK-2 31

22. CaHUTapHO-TUTHEHUYECKUE U OMOJOrMYEeCKUE TTOKa3aTeNu Kade- OIIK-2 31, V1,
CTBAa BOJIBI. Hl1

23. | XKectkocTh mpupoaHoil Boasl. Onpenenenrue kKapOOHATHON U OIIK-2 31, V1,
o01I1el )KECTKOCTH PUPOTHON BOJIBI H1

24. | IIponeccs! popmupoBanus npupoAaHsix Boj. Knaccudukanus sog | OIIK-2 31, V1,
10 HA3HAYEHUIO. H1

25. | Koarymanus: KOJIJIOHIHO-XUMUYEeCKast, KHHETHYECKast U THIPO- OIIK-2 31, V1,
JUHaAMH4YecKasi CTopoHa nporecca. CTpykTypooOpa3oBaHuE U HI
Gbnokynsuust. DIEeKTPOKOoAT YIS

26. | .MemOpaHHBIE TpOLECCH: MUKpOGHIbTpauus, yinbrpaduibrpa- | OIIK-2 31
1us1, 00paTHBIM OcMOC.

27. | NoHHBIA OOMEH W MOHUTHI. DJCKTPOAHAIN3 U UOHUTOBBIE MEM- OIIK-2 31, V1,
OpaHBbI. H1

28. Mukpoopranu3mMbl U UX TOJIO)KEHHE B CHCTEME YKHBOTO MHUpA. OIIK-2 31, V1,
Cucrematuka U MOp(HOJIOTHYECKHE XapaKTEPUCTUKU OCHOBHBIX H1
IpyII MUKPOOPraHU3MOB.

29. | [Iporeccel caMOOUMILEHUSI BOJOEMOB U pOJib B HUX paziuuHbix | OIIK-2 31, V1,
rpynn MHKpoopraHu3moB. CaMOOUYHIIEHNE OT NaTOr€HHOU MHK- H1
poduiopsI.

30. | Bpennas mesTenbHOCTh THUIPOOMOHTOB: IIBETCHHE BOJOEMa, OIIK-2 31, V1,
€ro BIHsSHUE Ha padoTy BOAOIPOBOIHBIX OUYUCTHBIX COOPYXe- H1

HUU U Mepbl OOPHOBI C HUMH.

5.3.1.2. 3agaum K 3auety
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Copep:xkanue

Komme-
TEeHLUA

WK

CocraBbTe SJEKTPOHHBIE (POPMYINIBI IJIEMEHTOB, IMOPSIKOBHIC
HoMepa KoTopeix 12 u 8. I'paduuecku pacmpenenute MeKTPOHBI
1o opouTansaM (KBaHTOBBIM stdeiikam). OnpenenuTe BO3MOKHBIE
CTEIIEHW OKHUCJICHHE aTOMOB B HOPMAaJIbHOM U BO30YXXIECHHOM
COCTOSIHUU

OIIK-2

V1, HI

s coenunennii: MgO, NH4NO3, Cas(PO4)2, H2SO3 cocraBbTe
rpadudeckue Gopmyibl. YKaKUTE THUIBI XUMUUYECKUX CBA3eH. B
KaKoOM COCJUHEHUHU €CThb XMMHUYECKasl CBS3b, 0Opa3oBaHHas IO
JIOHOPHO-aKIIENTOPHOMY MEXaHU3MYy?

OIIK-2

V1,Hl1

Bo ckombko pa3 yBenmuuuTcs ckopocth peaknun: NO(1)+03(r) —
NO,(r)+0O(T) npu yBenmyeHuu o0mero gaBjaeHus B 2 paza?

OIIK-2

V1, Hl

B kakyto cTOpOHY CMECTHTCSI paBHOBECHE:

3Hyn+Nyry == 2NH;y+ 92,1 x]lx/Moms

a) MpY yBEJIMYECHUU JABIICHUS; 0) MpU HarpeBaHuu; B) IPH
YMEHBIICHUU KOHIEHTPAIIMN aMMHUaKa?

OIIK-2

V1, Hl

B 500 mut pactBopa conepxkurcst 128 r Na SO, Onpenenute Mo-
JIIPHYIO KOHIIEHTPAIIUIO COJIM B PACTBOPE

OIIK-2

V1, HI

Paccuwnraiite pH nyst 0,1M pactBopa comnsiHor kuciaotsl v 0,01M
pacTBOpa r'uIpPOKCUJIa HATPHUSI

OIIK-2

V1, HI

CocraBbTe ypaBHEHUS THIPOJIN3a KapOoHaTa HATPUS, YKAXKHUTE
XapakTep cpenibl B pacTBOpeE.

OIIK-2

V1, HI

[TonGepute K02 PUITUEHTHI K OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIM PEAKIIMSIM METOAOM DJIEKTPOHHOTO OasiaH-
ca. YKaXUTe OKUCIUTENh U BOCCTAHOBUTEIb!

K,Cr,0; + HCl — CrCl; + Cl, + KCI + H,0

FeSO4 + KMnO4 + H,SO,4 — Fez(SO4)3 + MnSQO,4 +K,SO4 + H,0O

OIIK-2

V1, HI

VKaKUTe MOH KOMILIEKCOOOpa3oBaTeb, €ro CTENeHb OKHCIIe-
HUMA, JIUTAHJAblI, KOOPAWHAIIMOHHOC YMUCJIO0, HA30BUTC KOMIIJICKC-
ubie coenuuenus: a) Nag Co(CN)g] ; 6) [Pb(H20)4]Cls.

OIIK-2

V1,Hl1

10.

Hanummre B MonekyssipHOW M MOHHOM (opme ypaBHEHHUs pe-
aKIuii: 1) Mgo + HNO; —; 2) Al(OH); + HCl —; 3) KOH + CO, —;

4) NH;NO; + NaOH —; 5) ZnCIZ + NaOH —; 6) Ks;PO, + Ca(N03)2 —,

7) FE(OH)g + KOH —; 8) FeSO, + K3[FE(CN)6] —

OIIK-2

V1, HI

11.

[IpoBenute craTUCTUYECKYIO 00pabOTKY pe3yIbTaToB MSITH MO-
kazanui nomgpumerpa: 10,50, 11,00, 10,60, 10,40, 10,35, npu
3HaueHnH kod(punuenta Creronenrta t = 2,776 (noBepuTenbHas
BepOsITHOCTD 0,95).

OIIK-2

V1, HI

12.

IIpu onpenenennu cogepkaHus >Keyne3a B BOJIONPOBOJAHOM BOJIE
OBLIO MTOJTYYEHO CpeHEee apUPMETHIECKOE 3HAUYSHUE OIITHY €-
cKo# TuiotHOCTH MpoOsI 0,45. 3Hast, YTO 3HAYCHHUE ONTHY ECKOM
IUIOTHOCTH JIJII CTAaHJAPTHOTO pacTBopa ¢ KoHueHTpauuen 0,004
mr/mi coctaBisiet 0,30, BEIMUCTUTE COlepKaHUe jKene3a B Ipode
B MTI/IL

OIIK-2

V1,Hl1

13.

IIpu onpeneneHnu coepxkaHus 3TaHOJIA B BOJIHOM PacTBOpe
pedpakTOMeTpUYECKUM METOAO0M OBLIIO MOJIY4YEHO CpeHee
apu(dMeTnuecKkoe 3HauUE€HUE MOKa3aTells IPEJOMIICHUS, paBHOE
1,338. 3Has, 4To NoKa3aTesb NPETOMIIEHHS ISl CTAHAAPTHOT O

OIIK-2

V1, HI
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pacTtBopa ¢ oobemHo# noseit criupta 20% pasen 1, 342, paccuu-
TaiiTe 00BEMHYIO JOJIIO CIIHPTA B UCCIEAYEMOM PacTBOpE.

14. | Belunucaure KOHIEHTpaLUIO (B I/MJI) pacTBOpa caxapo3sbl, €CIIH OIIK-2 V1, HI
[IPU MOJIIPUMETPUPOBAHNUHU B KIOBETE JUIMHOM 1 M U yleabHOM
BpalleHUH yIJia nojspusanuu +66,5° n3MepeHHbIN yroil Bpalie-
HUS TNIOCKOCTH TOJISIpU3aIiy cBera 3 coctasiser 3,325°.

15. | Ilpu npoBeaeHUH MOTEHIIMOMETPUIECKOT 0 TUTPOBAHUS ITPOO OIIK-2 V1, HI

Mosioka pactBopoM 0,1 H ruapokcuaa HaTpust (00bEM aIUKBOTHI
10 mi1), 6pLIO TONTYYEHO cpeaHee apu(pMEeTHIECKOE 3HaUCHH e
SKBUBAJIEHTHOr0 o0bema TuTpaHTta 1,86 Mi1. Beruucnure kuc-
JIOTHOCTh MOJIOKA B Tpagycax TepHepa.

5.3.1.3. Bonpochl K 3K3aMeHy
He npenycmorpen

5.3.1.4 IlepeyeHb TeM KypPCOBBIX MPOEKTOB (padoT)

He npenycmotpen

5.3.1.5. Bonipocsl K 3a11UTe KypcoOBOro npoexra (padorsl)

He npegycmorpen
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5.3.2. OueHo4HbIe MAaTEePHAJIbI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonpochl TeCTOB

Komme-

Ne Conep:xkanue S — UK
1. M30TOmBI XapaKTEPU3yIOTCS OIMHAKOBBIM... OIIK-2 31
2. ATOMHasi €IMHUIIA MACChI — 3TO ... OIIK-2 31
3. XUMHUYECKHUM JIEMEHT - ATO... OIIK-2 31
4. B cocTtaB aTOMHOrO siipa BXOJAT... OIIK-2 31
5. 1 MOJb rasza nmpu H.y. 3aHUMAET O0BEM. .. OIIK-2 31
6. [TopsinKOBBI HOMEP AJIEMEHTA COBIAJAET C YHCIIOM... OIlIK-2 31

OIIK-2

7. KosmmgecTBo BemecTsa — 3T0 BEJIMYNHA, XapaKTEPU3YIOIIas ... OIIK-2 31

8. ATOM — 370 ... OIIK-2 31

9. Mozekyna — 370 ... OIIK-2 31

10. | MonsipHast Mmacca — 370 ... OIIK-2 31

11. | BajeHTHBIMU AJIEKTPOHAMH Ha3bIBAIOT: OIIK-2 31

12. | Kakoe KBaHTOBOMEXaHUYECKOE MTPABUIIO WM TIPUHIIMIT OI'PAHU- OIIK-2 31
YUBaeT MAaKCUMAaJIbHOE YHCIIO SJIEKTPOHOB, 3aCEISIONIUX OHY
aTOMHYIO opOUTasb?

13. | Beibepure BepHOE yTBepkKAeHUE (TIPO EMKOCTD JIEKTPOHHBIX OIIK-2 31
MIOJTypOBHEI):

14. | Kakoe KBaHTOBOE UM CIIO JIEKTPOHA HE 3aBUCUT OT OCTaJIbHBIX OIIK-2 31
KBAHTOBBIX YUCE?

15. | Pa3mep u hopma 3IeKTPOHHOTO 00JIaKa ONpeeseTCsl 3HaU eHH- OIIK-2 31
eM:

16. | ®usmyueckas CymHOCTh MEPHOANIECKOT0 3aKOHA COCTOUT B TOM, OIIK-2 31
YTO MPHU TOCIETOBATEIIBHOM YBEIUYCHHUM. .

17. | BeiOepure BepHOE yTBepxkaAeHUE (TTPO CTPOCHUE TEPHOANYECKOI OIIK-2 31
CHCTEMBI):

18. Ileproamyueckuii 3aKOH CBSI3BIBAET CBOMCTBA XUMHUYECKUX DJIE- OIIK-2 31
MEHTOB...

19. | HanpaBiieHHOCTB 3JIEKTPOHHOTO 00JIaka B IIPOCTPAHCTBE OIpe- OIIK-2 31
JIeIIsIeTCsl 3HAYCHHUEM |

20. | BeibepuTe 1Ba BEpHBIX YTBEPXKICHHUS, CIIPABEIIMBBIX JUIS Psiia OIIK-2 31
anemenToB Na, Mg, Al, Si, P:

21. | HauOoinee criIbHBIMH OCHOBHBIMH CBOMCTBAMH O0OJIaaeT TU - OIIK-2 31
POKCH]IL. ..

22. | Hauboinee criIbHBIMH KACJIOTHBIMUA CBOMCTBAMHU 00JIalaeT KUC- OIIK-2 31
JoTa ...

23. | BoibepuTte 1Ba BEpHBIX YTBEPKICHHUS, CIIPABEAIMBLIX IS psijia OIIK-2 31
snementoB B, Al, Ga, In, TI:

24. | Haubomee cUIBHBIMUA OKHCIUTEILHBIMYU CBOHCTBAMU 00Iaar0T OIIK-2 31
aTOMBI DJIEMEHTA ...

25. | CreneHb OKHCIEHHS — 3TO. .. OIIK-2 31

26. | BogopoaHas cBsi3b — 3TO crienuduyeckas pa3HOBHIHOCTD ... OIIK-2 31

27. | K ocoGeHHOCTSIM HOHHOM CBSI3U OTHOCHUTCH ... OIIK-2 31

28. | K 0coOEHHOCTSIM MeTaUIMYeCKON CBSI3U OTHOCUTCS ... OIIK-2 31

29. | MoHHas CBs3b — 93TO XUMHUYECKAsSI CBSI3b ... OIIK-2 31
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30. | K ocobeHHOCTSIM KOBaJIEHTHOM CBSI3U OTHOCUTCH ... OIIK-2 31
31. | Curma-cBsi3b U MH-CBSI3b — 9TO PA3HBIC ... OIIK-2 31
32. | K oCHOBHBIM XapaKTepHUCTUKaM XHMHUYECKOM CBSI3U OTHOCHTCH ... OIIK-2 31
33. | TombKO OCHOBHBIE OKCHIBI PACIIOJIOKEHBI B PATY. .. OIIK-2 31
34. | Okcupn nuHKa 1 okeug pocdopa (V) SBISIOTCS COOTBETCTBEHHO OIIK-2 31
35. | AmdoTepHBIME cBOIicTBaMU 00J1aJJa€T OKCHUT ... OIIK-2 31
36. | B peakmuro ¢ BOJ0il HE BCTYMarOT 00a OKCH/IA, PACTIOIOKEHHBIS OIIK-2 31
B psIy:
37. | YKaxkuTe OKCHJ, CIIOCOOHBINH B3aUMOEHCTBOBAThL U C KUCIIOTOM, OIIK-2 31
Y C OCHOBAHHUEM ...
38. | KmpocTtheiMm BelecTBaM OTHOCHTCS: OIIK-2 31
39. CJI0)KHBIM BEIIECTBOM SIBJIIETCH: OIIK-2 31
40. | TonbKO HEMETAJIIBI PACTIOJIOKEHBI B PAY: OIIK-2 31
41. | Tonbko MeTaJlJIbl PACIOJIOKECHBI B PAIY: OIIK-2 31
42. | TonbKO 3JEKTPOIUTHI PACIIOIOKEHBI B PAY: OIIK-2 31
43. | OTIMYUTEIBHBIM CBOWCTBOM BCEX KHCIIOT SBJICTCS: OIIK-2 31
44. | CtyneHuaras AMCCOLMALIUS XapaKTEpHA JJIs KUCIIOT: OIIK-2 31
45. | BeiOepute B3aUMOICHCTBUS, B KOTOPBIX OAHUM M3 IPOTYKTOB OIIK-2 31
SIBJIICTCSL PACTBOPUMAsSI KHCJIOTA:
46. | C pa30aBieHHOI CEpPHOIN KHCIIOTOW B BOJHOM Cpe/ie B3auMO/IeH - OIIK-2 31
CTBYIOT KQ)KJIO€ U3 YCTHIPEX BEIICCTB:
47. | Tonbko 6ECKUCIOPOAHBIE KUCIOThl PACIIONOKEHBI B PAIY ... OIIK-2 31
48. | OTIMYUTEeIBHBIM CBOMCTBOM COJICH SIBIISIETCS: OIIK-2 31
49. | CtyneHuaras IMCCOITMAIUS XapaKTepHa [ OCHOBAHUH: OIIK-2 31
50. | BeibepuTe BemecTBa, BCTYMAIOIIHE B PEAKIIUIO C BOJIOH ¢ 00pa- OIIK-2 31
30BaHUEM IIEJIOYH:
51. | C ruapokcuioM HaTpusl B BOJAHOM Cpezie B3aUMOJEHCTBYIOT OIIK-2 31
KQ)KJ]0€ U3 YETHIPEX BEIIECTB:
52. | Tonpko mENOUN paconaoKeHbl B PAOY ... OIIK-2 31
53. | TosnbKo cpeHHE COM PACIIOIOKEHBI B PALY ... OIIK-2 31
54. | C oOpa3oBaHHEM COJIM MOTYT PEarupoBaTh APYyT C APYTOM... OIIK-2 31
55. | Ilunk He pearupyeTC ... OIIK-2 31
56. | Xnopua menu (I1) MmoxkeT pearupoBartsb C ... OIIK-2 31
57. | 3akonsl Payns u Bant-I'odda cipaBensusbl mis. .. OIlIK-2 31
58. | OcmoTnueckoe JaBIeHUE BOSHUKAET B CUCTEME. .. OIIK-2 31
59. | CormacHo BTOpoMYy 3aKOHY Payisi, Belm4urHa U3MEHEHUS TEMII e- OIIK-2 31
paTyp KUIICHUS U 3aMep3aHus paCTBOPOB. ..
60. | HachllieHHBIM Ha3bIBa€TCsl pacTBOp, B KOTOPOM ... OIIK-2 31
61. | K cycneH3usiMm MOXXHO OTHECTH CMECH BEIIECTB ... OIIK-2 31
62. | KamMyJIbcHusIM MOKHO OTHECTH CMECH BEIIECTB ... OIIK-2 31
63. | MaccoBas ngoas 12 1 BemecTBa B pacTtBope Maccoit 260 r cocTaB- OIIK-2 31
JISIET ...
64. | Macca Bogsl, conepxartrasics B 370 T 5%-Horo pacTBopa, paBHa OIIK-2 31
65. | MomnsipHast KOHIIEHTPALHS PACTBOPA CEPHOM KHUCIIOTHI, COJlep- OIIK-2 31
xargero B 500 mu 4,91 BeniecTBa, paBHa ...
66. | K aspo3onsim MO)KHO OTHECTH CMECH ... OIIK-2 31
67. | MousipHast KOHIIEHTpAIUs pacTBOPa THIPOKCUIA HATPHSI, CO- OIIK-2 31
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nepkaniero B 200 mu 8 1 BeniecTsa, paBHa ...

68. | B 600 r pactBopa ¢ KoHIeHTpanuei 12,5 mac.% conepxxurtcs OIIK-2 31
Macca BEIlecTBa. ..

69. | Macca cynbdara meau (II) B 250 M pacTBOpa ¢ MOJSIPHOIN KOH- OIIK-2 31
nentparueii 0,1 Mmonb/11 paBHa ...

70. | Ecim B pactBOpe n3 150 Monekys Ha MOHBI pacraioch 25 mMore- OIIK-2 31
KyJI, CTEIeHb M CCOIMAIINH BEIIECTBA PABHA ...

71. | CpaBHUB KOHCTAaHTHI 1M CCOLIMAIINHU, BRIOEPUTE CaMblii CIa0bIi OIIK-2 31
AIIEKTPOJIUT:

72. | KoHcraHnTta aucconuaniy ruipoKkcuaa aMMOHHMSI COCTABIISIET Be- OIIK-2 31
mnauny 0,0000176, BIYMCINTE CTENEHb €r0 AMCCOLUAIUU B
pactBOpe ¢ KoHIeHTpauuei 0,1 Monb/1 :

73. | BeibepuTe BemiecTBa, MPOSIBISIFOIINE CBOMCTBA AJICKTPOJIUTOB OIIK-2 31
(HEDJIEKTPOIUTOB):

74. | Konn4ecTBEHHBIMU XapaKTEPUCTHKAMU CHJIBI SJIEKTPOJINTA SIB- OIIK-2 31
JSIFOTCSI:

75. | Beibepure (hakTOpBI, YCHIMBAIOIIME TUCCOITUAIIAIO MOJICKYT OIIK-2 31
AIIEKTPOJINTA B BOJHOM PacTBOpeE:

76. | YKaxXuTe CIUCOK BEIECTB, BOAHBIC PACTBOPHI KOTOPHIX UMEIOT OIIK-2 31
KHUCIIBIN XapakTep:

77. | I'uapoau3oM cosieid Ha3bIBaloT. . . OIIK-2 31

78. | BomopoaHbIi TOKa3aTeb. . . OIIK-2 31

79. | Boibepute comnm, B BOAHBIX PACTBOpPaX KOTOPHIX HAOIIOIAETCS OIIK-2 31
ONU3KHIA K HEUTpabHOMY (KUCIIOMY, IIEJIOYHOMY) XapaKTep
cpenbl:

80. | Beibepute BepHOE YTBEP)KIECHUE: CKOPOCTh XUMHUYECKOHN peak- OIIK-2 31
IIUU — 3TO U3MEHEHUE. ..

81. | Bribepure (hakTOpHl, BIUSIONIME HA CKOPOCTh XUMHYECKOH pe- OIIK-2 31
aKIUU:

82. | BriOepute BepHOE yTBEpXKJIEHHUE: KaTajInu3 — 370 ... OIIK-2 31

83. | Xumuueckoe paBHOBECHE — 3TO ... OIIK-2 31

84. | B kakoM HampaBJIEHUN CMECTHTCS XUMHYECKOE PABHOBECHE B OIIK-2 31
PEaKINY IMPU YBEIIMICHUN KOHIICHTPAIIUN OJJHOT'O U3 PEarcHTOB
(TeMIiepaTypbl CUCTEMBI, JaBJIECHHUS):

85. | BriOepure u3 cucka OCHOBHYIO OTIMUUTENBHYIO YEPTY KOM- OIIK-2 31
IJIEKCHBIX COCIUHECHUI:

86. | Kommuiekcoobpa3oBaTenpb — 310 ... OIIK-2 31

87. | Jlurang —oT10 ... OIIK-2 31

88. | Onpenenure KoMIIJIEKCO0Opa3oBaTelb (JUTaH 1, KOOPIUHAIIMOH- OIIK-2 31
HO€ 4YMCJIO) B COEIMHEHUN: Tekcannanodeppat (+3) kanus

89. | Boibepute nmpaBuiIbHBIN BapUaHT Ha3BaHUS COCTUHEHUS, B KOTO- OIIK-2 31
POM KOMILIEKCO00pa3oBaTesb — MUHK (+2), TUrasa — TUAPOKCUT
AHUOH, KOOPIMHALMOHHOE YUCJIO0 — 4, NOH BHEIIHEN chepbl —
KaTHOH KaJIus:

90. | IIpu cocTaBieHnU ypaBHEHHUI METOIOM JIEKTPOHHOTO OanaHca OIIK-2 31

91. | YkaxuTe BapuaHT OTBETa, COOTBETCTBYIOIIMU cremeHsM okuc- | OIIK-2 31
JIEHUS XJIOpA B COEAMHEHUSX: XJIOP, XJIOPOBOAOPOAHAS KUCIIOTA,
XJIOpHAsl KHCII0Ta, XJIOPHOBATAsI KHCIIOTA.

92. | YkaxuTe BEIecTBO, SBISIONIEECS OKUCINTENIEM B CXEME PeaK- OIIK-2 31
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uuu: pocdop + xsmopHoBaras kucaora + Bojga = oprogocdopHas
KHCI0Ta + XJOPOBOJTOPOAHAS KHCIOTA:

93. | YkaxuTe BapuaHT OTBETa, COOTBETCTBYIOLIMI CTENEHSAM OKHC- OIIK-2 31
nenusi pocdopa B coequHeHusx: okcun ¢pocdopa (I11), pocdop,
oprodocdopHas kucnora, hochuH

94. | YkaxuTe BapuaHT OTBETa, COOTBETCTBYIOLIHI CTENEHSIM OKHUC- OIIK-2 31
JIeHWSI MapraHiia B CoeJMHEeHusX: okcua mapranna (II), mapran-
1I0Bast KUcioTa, okcua Maprania (I'V), Madnranat kanus

95. | VKaxuTe BEIECTBO, ABJIAIONICECS BOCCTAHOBUTEIEM B CXEME OIIK-2 31
peaknuu: a3oTHas kuciora + ¢ocdop + Boga = oprodochopHas
kucnota + okeup azora (II)

96. OCHOBHOH 3aJja4ell KaUeCTBEHHOI'0 aHAIN3a SIBIISIETCS: OIIK-2 31

97. | Beibepure BepHOE poaosKeHue (passl: aHanuTndeckuid curaan | OIIK-2 31
—370...

98. | BriOepure MeTOABI pa3aeneHuss KOMIIOHEHTOB IPOOBI: OIIK-2 31

99. OYHKITMOHAIBHBIM CYMTAIOT aHAJIM3, TTO3BOJISIONIUN UICHTH PH- OIIK-2 31
IIUPOBATH WJIM ONPEIEIUTH ...

100. | CocraBisironiasi o01Iei MOrpENIHOCTH U3MepeHus, coxpanstomas |  OITK-2 31
CBOE 3HaYEHHE B MOBTOPHBIX SKCIEPUMEHTAX, HA3bIBACTCH ...

101. | CocraBisiromiasi o0IIEi MOrPEIIHOCTH U3MEPECHHUSI, UMEIOIIas OIIK-2 31
pa3HoOe 3HaYCHHE B ITOBTOPHBIX SKCIEPUMEHTAX, Ha3bIBACTCS ...

102. | Pe3ynbTathl M3MEepeHUN, PE3KO OTIIMYAOIINECS OT IPYTHUX MO- OIIK-2 31
BTOPHBIX U3MEPEHUM, COIEPKAT. ..

103. | Vkaxute NpuuuHbl BO3BHUKHOBEHUS CUCTEMAaTUYECKUX OMIMOOK: OIIK-2 31

104. | Beibepute HEBEpHOE YTBEPIKICHUE: AHATUTHYECKAS PEaKITUs OIIK-2 31
JIOJDKHA. ...

105. | Beibepute BepHBIC Ha3BaHUS CIIOCOOOB BHIMOIHEHHS KAYeCTBEH- OIIK-2 31
HOT'O aHAJIN3A:

106. | YkaxuTe OTIIMYUTENbHYIO YEPTY BBITOIHEHHS JPOOHOr0 Kaye- OIIK-2 31
CTBEHHOI'0 aHAJIN3a

107. | OTHOCHTENbHAS TOTPEUTHOCTh XUMUYECKUX METO/IOB aHAIN3a HE OIIK-2 31
IPEBBIIIAET ...

108. | AHATMTHYECKNUM CUTHAJIOM B TPABUMETPUYECKOM aHAJIM3E SBIISI- OIIK-2 31
erc ...

109. | AHaTUTUYECKUM CUTHAJIOM B THTPUMETPUICCKOM aHAJIN3e SBIISI- OIIK-2 31
erc ...

110. | Kakas popma ocanka ocaxxaaemoit (hoopMbl HanboJiee ynooHa OIIK-2 31
Ui QUIBTPAIIMU ¥ IPOMBIBaHUS?

111. | BeiOepuTe BepHOE YTBEP)KICHHE: TUTPUMETPUYCCKHI METO]T OIIK-2 31
aHaJIM3a OCHOBAH Ha U3MEPEHUH ...

112. | Kakoit MOMEHT B XO/[¢ TUTPOBAHHUSI Ha3bIBAIOT TOUYKOW SKBUBA- OIIK-2 31
JeHTHOCTU?

113. | Beibepure u3 criucka TpeOOBaHMsI, TPEIbSIBIsIEMbIC K CTAHAAPT- OIIK-2 31
HBIM BEIIECTBAM.

114. | ToyHO U3MEPEHHYIO MOPIUIO PACTBOPA HA3BIBAIOT ... OIIK-2 31

115. | BeiOepute KOMIIOHEHT TUTPYEMOI'0 PacTBOpPa, Ubsl OKpacka B XO- OIIK-2 31
Jie THTPOBAHUS N3MEHSIETCSI:

116. | MoMeHT OKOHYaHHS TUTPOBAHUS COOTBETCTBYET HACTYIJICHUIO OIIK-2 31

117. | BeiOepute TpeOoBaHUS, IPEABSIBIsIEMbIE K AaHAIUTHYECKUM pe- OIIK-2 31
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AKIMAM B TUTPOBAHHU!

118.

BribepuTe U3 crircka TOUHYIO MEPHYIO TOCYTY:

OIIK-2

31

119.

HazoBute B MEPHOI MTOCY/IbI, UCHOJIB3YEMOM TS U3MEPEHUS
TOYHOT'0 00bEMa THUTPAHTA!

OIIK-2

31

120.

HazoBute Bug MepHOI OCYIbI, UCIIOJIB3YEMOU ISl HIPUTOTOB-
JIEHWsI pAaCTBOPOB C TOYHOM KOHIICHTPALIMEH:

OIIK-2

31

121.

[Iponomwxute ppasy: KUCIOTHO-OCHOBHOE TUTPOBAHUE OCHOBAHO
Ha pPeaKIi ...

OIIK-2

31

122.

Kaxkwe noHBI MOKHO onpeaAcInTb METOAOM KOMITJICKCOHOMETpPHU -
YCCKOI'o TI/ITpOBaHI/ISI?

OIIK-2

31

123.

B kakom o0beme 0,05 H. pactBopa copepxatcs 5,30 T kapOoHaTa
Hatpus’?

OIIK-2

31

124.

HasoBute MepHYI0 mocyny, KOTOPYIO UCIOIb3YIOT U3MEPECHUS
AJIMKBOTBL:

OIIK-2

31

125.

VkaxuTe TOYHOCTh B3BCIIMBAHMS HA aHATUTHYECKUX BEcax:

OIIK-2

31

126.

VYcTaHoBUTE MPaBUIIBHOE COOTBETCTBHE MEXAY KJIACCOM HEOp-
TaHUYCCKUX COG):[I/IHGHI/Iﬁ 1 Ha3BaHUEM BCIICCTBA.

Krnacc HeopraHu4eckoro coeuHeHus Hazpanue BemecTBa
A. IByXOCHOBHAsI KHCIIOTa 1. yraoekucnblii ra3

b. pactBOprMOE OcHOBaHUE 2. XJIOpUJ HATPHUS

B. KucnoTHsbI oOKcH 3. cepHas KHCJIOTa

I'. cpensss coupb 4. rugpoKCcUA Kaaus

OIIK-2

31

127.

Jucconuaius — 3To mpouecc

1. B3aMMOJIEH CTBHS KHUCIIOT CO IIeI09aMM
2. pacniaza BEUIECTB HA HOHBI

3. B3aMMOJIEN CTBUS BEIIECTB C BOJOM

4. B3aUMOJICHCTBHS BEIIECTB C BOJOPOJIOM

OIIK-2

31

128.

TutpuMeTpuyecKkuii METOJl aHaJIM3a OCHOBAH HA U3MEPEHUU

1. Maccel ocaxeHHON (POPMBI OIIPEeIIIeMOro KOMIIOH EHTA

2. obbema rasza, y4yacTBYIOLIETO B DPEAKLUU C OIperesieMbIM
KOMITOHEHTOM

3. oObemMa TUTpaHTa, Pearupyrouero ¢ OonpeaensieMbM KOMIO-
HEHTOM

4. MIOTHOCTH PacTBOpa, COAEPXKALIEr0 OIperesieMblii KOMIIO-
HEHT

OIIK-2

31

129.

B KMCTOTHO-OCHOBHOM TUTPOBAHUU UCIIOIb3YIOT UHAUKATOPbI
1. METHUIIOBBINA OpaHKEBBIN

2. XpOMOT'€H YepHbII

3. Kpaxman

4. penondranenn

OIIK-2

31

130.

Illemoun — 3TO ... B BOJIE OCHOBaHUS

OIIK-2

31

131.

IIponecc B3anMoeliCTBHS BEMIECTB C BOJIOM HA3BIBAETCH ......

OIIK-2

31

132.

B 0,1H. pacTtBOpe comnstHOM KucnoTel pH paBeH ......

OIIK-2

31

133.

MounsipHasi KOHIIEHTpalus (B MOJIB/JI) pacTBOpa THAPOKCHIA
HaTpusl, cofepkamero B 1n 4r BeniecTsa, paBHa ...

OIIK-2

31
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5.3.2.2. Bonpocsl 1jisl yCTHOTO 0Npoca

Copep:xkanue

Komme-
TEeHLUA

WK

[aiite onpeneneHne NOHATHIM: aTOM, MOJIEKYJIa, aTOMHAsi U MO-
JIEKyJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA (MOJIb), MOJISIpHAs
Macca. [lepeuncivTe OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI
XUMHUH.

OIIK-2

31

JaitiTe onpenenenue MOHSATHIO 3KBUBaieHTa BelecTBa. [IpuBe-
nuTe GOpMYIIBI IS pacdeTa MOJISIPHOW MacChl SKBHBAJICHTA B -
uiectBa. CHopmMynupyiTe 3aKOH SKBUBAJIICHTOB.

OIIK-2

31

Onummure cocTaB U CTpoeHUE aToMa. YTo Takoe aTOMHasi opou-
tanbs? ChopmynupyiiTe pU3NIECKHil CMBICT KBAHTOBBIX YHCENT U
HOPSAJIOK 3aI0JIHEHHsI aTOMHBIX OpOMTAJIeH IEeKTPOHAMH.

OIIK-2

31

Chopmynupyiite [leprogudeckuii 3aKOH M OMUIIMTE CTPOEHHE
[Tepuoanueckoii cuctemsl 351eMeHTOB. [lepnoguYHOCTh U3MEHe-
HUS OOIIMX CBOMCTB 2JIEMEHTOB U MX coeauHeHuid. [IpuBeaute
MIPUMEDPEI.

OIIK-2

31, V1

HazoBute b xumMudeckoii cBsi3u. Kak o0pa3yroTcs 6- u m-
cBsi3u? MexaHn3Mbl 00pa3oBaHue 00IIEH 3JIEKTPOHHOM MapHhI.
Uro Takoe JOHOPHO-aKI[ENTOPHOE B3aUMOIEHCTBUE?

OIIK-2

31

Knaccudukanust Heoprannueckux Bemiects. [IpocTsie U c10k-
HBIE BelIecTBa. B 4eM 0COOEHHOCTh CBOWMCTB METAJIJIOB M HEM €-
tajuioB? CocTaBbTE CXEMbl YPABHEHUN PEaKIMil.

OIIK-2

31, V1

Oxcuapl. Knaccuduxanus, crioco0b! moTyd eHUsI 1 XUMUYECKU e
CBOMCTBA KHUCIIOTHBIX, OCHOBHBIX U aM(pOTEepHBIX OKcH10B. Co-
CTaBbTE CXEMBl YPABHEHUN PEAKLIHM.

OIIK-2

31, V1

OcHoBanus, amporepHblie THIPOKCH IBL. CIIOCOOBI MOTy4YeHUs U
XUMHUecKue cBoicTBa. COCTaBbTE CXEMbl YPABHEHUN PEAKIIMIA.

OIIK-2

31, V1

Kucnotel. Knmaccuduxarnus, crmocoOb! moiydeHus: 1 XUMHUYECKUE
cBoiicTBa. B3zanmomericteue kucinort ¢ merauiamMu. CocrtaBeTe
CXEMBbI YPAaBHEHUU PEAKLUN.

OIIK-2

31, V1

10.

Knaccudukanus coneil. CiocoObl ony4eHNs U XUMHUYECKHE
coiicTBa coseil. CocTaBbTe CXEMbl YpaBHEHHH peakiuil.

OIIK-2

31, V1

11.

OHepreTuueckue 3(PHEKThI, COMPOBOXKIAIOIME XUMUYECKUE Pe-
akuuu. Kakue peakuuy Ha3bIBalOT 3K30TEPUMUYECKUMU, a KaKue
9HJIOTEPMUYECKUMU?

OIIK-2

31

12.

CKOpOoCTh XUMUYECKHX PEAKLIHIM, €€ 3aBUCUMOCTh OT KOHIIEH-
TpaLMK pearupyroIux BEIIECTB U AaBjiaeHUs ra3oB. ChopMyu-
pyHTE 3aKOH JIEMCTBYIOIIMX Macc.

OIIK-2

31

13.

Bnusinue TemnepaTypbl Ha CKOPOCTh XUMUUECKUX PEAKIUM.
[IpaBuno Bant-I'odhda u ypasuenue Appenuyca. [lonsTre o ka-
Tan3e. MexaHu3M NPOTEKaHUs PEaKIUil.

OIIK-2

31

14.

Xumuueckoe paBHoBecue. Koncranta paBHoBecus. DakTopsl,
BBI3BIBAIOIINE CMEIIEHUE XUMUYECKOr0 paBHOBecHs. [IpuHIun
Jle-IllaTense. Onpenenute HanpaBJIeHUE MPOTEKAHUS PEAKLIUH B
JTAHHBIX YCJIOBUSIX.

OIIK-2

31, V1

15.

Knaccudukanus cuctem o creneHu aucnepcioctd. HaceieH-
HbI€, HEHACBIIICHHBIE U IIEPECHIILIEHHbIE pacTBOPBL. PacTBopH-
MOCTb BEIIECTB.

OIIK-2

31, V1

16.

KommmratuBHBIE CBOMCTBA PacTBOPOB. Crroco05l BbBIPAXCHU A

OIIK-2

31, V1,
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KOHIIEHTpauuu. PaccunTaiiTe KOHUEHTPALMIO UK COAEP/KAHUE Hl1
BEIIECTBA B paCTBOPE.

17. | ChopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TEOPUHU IIIEKTPOIUTH - OIIK-2 31, V1
yeckoit aucconuanuu. CuiibHble U cinadble 31eKTpouThl. CTe-
MIeHb JIMCCOLMAIINY, KOHCTAHTA /I CCOL[UAINH, UX B3aHMOCBS3b.

18. | MouHsble peakiuu. Y caoBus HEOOPaTUMOCTH peakiuii oOMeHa B OIIK-2 31, V1,
pacTBOpax 3NeKTpoauToB. IIpuBeanTe npuMepsl TAKMX B3aUMO- H1
IeUCTBUU

19. | Kak mpoucxoauT quccoruanus Bojasl? YTo Takoe HOHHOE TIPO- OIIK-2 31, V1,
U3BeJIEHUE BOJBI U YEMY OHO paBHO? BomOpoAHbI U THAPOK- H1
CWJIbHBIN noKa3arenu. Berancinure pH pactsopa.

20. | Yro takoe runponu3 coiei? Kakue THITBI COJel MOABEpraroTcs OIIK-2 31, V1,
TUAPOIN3Y U KaKOM XapaKTep cpeibl Ipu 3ToM (popMupyercs? H1
CocraB u cBoiicTBa OydepHbIX pacTBopoB. bydepHas EMKOCTb.

21. OKHCIUTETbHO-BOCCTAHOBHUTENbHBIE peakiuu. CTereHb OKHCIie- OIIK-2 31, V1,
HUsl. BaxkHen e OKUCIUTeNIM U BOCCTAHOBUTEIIN . H1

22. | CocraBiieHHE YpaBHEHHI OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX OIIK-2 31, V1,
peaknuii. MeTon 3JeKTPOHHOro OajlaHca. H1

23. | OKHCIHUTENHHO-BOCCTAHOBUTEIBHBIN MOTEHIUAN. Y paBHEHUE OIIK-2 31, V1
HepHcTa. DnekTpoxumMud eCKuil psii HANPsDKEHUH METaJIOB.

24. | Kakue coenuHeHus Ha3pIBalOT KoMIuieKcHbIMU? Copmynupyii- OIIK-2 31, V1
T€ OCHOBHBIE MOHSITUSI KOOPIMHAIIMOHHON Teopuu BepHepa.

25. | PacnpocTpaHeHHOCTH B IPUPOE, CBOMCTBA M OMOJIOTHYECKAS OIIK-2 31
pOJIb S-2JIEMEHTOB

26. | PacnmpocTpaHeHHOCTH B IPUPOJIE, CBOWCTBA U OMOJIOTHYECKas OIIK-2 31
pOJb P-2JIEMEHTOB

27. | PacmpocTpaHeHHOCTH B IPUPOJIC, CBOWCTBA U OMOJIOTHYECKast OIIK-2 31
posib d-351eMEHTOB

28. | OcHOBHBIC MMOHATHS KA4E€CTBEHHOTO U KOJIMYECTBEHHOTO aHAIN- OIIK-2 31
3a. Kimaccudukarys METOIOB aHamm3a: XUMUYIecKue, GU3NKO-

XUMHYECKUE ¥ PU3UICCKIE METO/IBI.

29. | HazoBuTe Hanbosee TOKCHYHBIE YTIIEBOIOPOIBI U HX TIPOU3BO/I- OIIK-2 31
HBIE.

30. | Hdaiite ompeneneHune MOHATHS «afacopouusy». B uém 3akimouarot- OIIK-2 31, V1,
cs1 €€ OCHOBHBIE 3aKOHOMEPHOCTH? Hl1

31. | JlaiiTe ompeneneHue MOHITHS «aacopouus». B uém 3akmoyaroT- OIIK-2 31, V1,
csl €€ OCHOBHBIE 3aKOHOMEPHOCTH? H1

32. | OxapakTepu3syiiTe BOIy Kak cpeqy OOMTaHUS MUKPOOPTaHU3MOB. OIIK-2 31, V1
Jaiite knaccupuKauio BOAHBIX MUKPOOPTaHU3MOB.

33. | Kak nporekaroT mporecchl caMmoovuIneHust BogoémMoB? Uto Ta- OIIK-2 31, V1,
KO€ OMopa3pylIeHHe 1 KaKue MPOoIecchl OHO BKIroYaeT? Oxa- Hl1
paKTEPU3YHTE MUKPOOPraHM3Mbl aKTUBHOT'O MJla M OMOTJIEHKH.

34. | JlaiiTe onpeneneHue MOHATHAM «KOJIHM -MHACKC)», «KOJIU-TUTP» U OIIK-2 31, V1,
«MUKpPOOHOE uncioy». OxapakTepu3yiTe OMOIEHO3bI IPUPOIHBIX H1
BO10€MOB. JlaiiTe noHATHE «cUcTEMa CaTPpOOHOCTH» U YKAXKHUTE
e€ MpUMEHEHHE IS OLICHKH CTENEHU 3arps3HeHUs BOA0EMOB

35. | OxapakTepu3yiTe IpOCTPAHCTBEHHOE U AJIEKTPOHHOE CTPOCHUE OIIK-2 31

MoJIeKyJ1 BoJibl. OOBSICHUTE MEXaHU3M 00pa30BaHUS BOJIOPO/I-
HOWU CBSI3H.
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5.3.2.3. 3agaum )i NPOBEPKH YMEHH I M HABBIKOB

Komme-

Ne Copep:xkanue — HNAK
1. Brruucnure MOJISIpHYIO MacCy, KOJUYECTBO BEIIECTBA, YUCIIO OIIK-2 A
Mouiekys1 U 00beM ra3za CO», ecnu ero macca 6,4 1.
2. Brruncnute MossipHyto Maccy kapOoHaTa HaTpHsl, KOJMYECTBO OIIK-2 V1, HI

BEIIECTBA U MACCY, €CITH YHCIIO €r0 MOJIEKYJI COCTABJISACT
6,02-1021. B3BechTe HaBeCKy Ha TEXHUYECKUX Becax.

3. CocraBbTe ypaBHEHUSI BO3MOKHBIX XUMUUYECKUX PEAKLUN cep- OIIK-2 Vi
HOM KHCJIOTHI ¢: 1) BOI0#, 2) KHCIOTOM, 3) IIeI04YbI0, 4) COJIBIO,
5) OCHOBHBIM OKCHJIOM, 0) KHUCIIOTHBIM OKCHUJIOM, 7) aMpoTep-
HBbIM OKcH0M. Ha30BHUTE NCXOAHBIE BELIECTBA U ITPOAYKTHI pe-
aKIui.

4, [TocnenoBarenbHO 100aBISIS PEAKTUBBI B TPOOYPKY OCYIIECTBHU- OIIK-2 Y1, HI
TE MpeBpaIlacHusl B COOTBETCTBHH CO CXEMOM
CrC|3 — CI’(OH)3 — CI‘(N03)3 — CrPOq4

5. Brraucnure ni1s ruapoKcua Kajlus Maccy paCTBOPEHHOTO Bellle- OIIK-2 Vi
CTBa, 00BEM PacTBOpa, MOJISIPHYIO U HOPMaJIbHYIO KOHIICHTpA-
LIUH, €CJIA Macca pacTBopa 525 r, maccoBas 1ois 5,66%, mioT-
Hocth 1,050 r/mi.

6. Brraucnure Mmaccy HaBeCKH, HEOOXOIUMOM JIsl TPUTOTOBICHUS OIIK-2 V1, Hl
250 mu 5% pactBopa nmoBapeHHO# conu. [IpUuroroBbTe pacTBop.
7. CocraBbpTe ypaBHEHHS NEKTPOIUTHUECKONW TUCCOLMALIMM KU C- OIIK-2 V1, Hl1

JIOTHI ¥ OCHOBaHMsI (Ha30BHUTE MX), a TAK)KE YPAaBHEHUS BO3MOXK-
HBIX PEaKIUi MEeXAy HUMH, PUBOASIINX K 00Pa30BaHUIO CPE/I-
HUX, KHUCIIBIX U OCHOBHBIX coJieil (Ha3zoBuTe ux). [IpoBeauTe na-
OOpaTOPHBIN KCIIEPUMECHT.

8. Boruncnure pH pactBopos: 0,005 M runpoxcuna Hatpus, 0,03 H. OIIK-2 V1,Hl1
cepHoii kucnoTsl, 0,07 M ykcycnolt kucnotsl, 0,01 M runpokcu-
na ammoHnus. [IpoBenure nsmepenue pH pactBopos.

9. CocraBbTe ypaBHEHUS T'MIPOJIN3a COJIU B COKPAILLEHHOM, MOJHON OIIK-2 V1,Hl1
HNOHHO-MOJIEKYJIIPHON M MOJIEKYJIIpHOU (popMax. YKaxkuTe pe-
aKIuo cpeqsl B pactBope cos. IIposenute nuzmepenue pH pac-
TBOPOB.

10. | ITogbepute KO PHUITUEHTHI K OKHUCITUTEIBLHO- OIIK-2 V1, HI
BOCCTAHOBUTEIBHOMN PEaKIUK, UCIIOIb3Ysl METO/] AJICKTPOHHOI'O
OanaHca. YKaXuTe MpoIecchl OKUCICHUS U BOCCTaHOBJICHUS,
OKHCITUTENIb U BOCCTAHOBUTEIb. [IpoBeuTe 1abopaTopHbIil SKC-
TIEPUMEHT.

11. | CocraBbTe (HhOpPMYIIBI KOMIUIEKCHBIX COCTUHEHUH, YKaXKHUTE OIIK-2 V1, HI
BHYTPEHHIOIO U BHEIIHIO cepy KOMIUIeKca, KOMILIIEKcoo0pa-
30BaTelb, JIUTaHbl, KOOpAUHALMOHHOE yucio. [Iposeaure na-
OOpaTOPHBIN IKCIIEPHUMEHT.

12. | Beiuucaure Maccy THAPOKCHIA HATPUS, HEOOXOAUMYIO ISt IPU- OIIK-2 V1, H1
rotoBaeHus 250 mu 0,11 pactBopa. [Ipurorossre pactBop.

13. | CranmapTu3upyiiTe pacTBOp THAPOKCHIA HATPUS 11O CTaHIAPT- OIIK-2 VI1,H1
HOMY pacTtBopy 0,1 H. maBeneBol KUCIOTHI

14. | OnpenenuTe KMCIOTHOCTH MOJIOYHBIX IPOAYKTOB B COOTBET- OIIK-2 V1,Hl1

crBun ¢ 'OCT 3624-92 M010KO 1 MOJIOYHBIE TPOAYKTHI.
TutpumeTpuuecKkre METOIbI ONpeEIeHHs KUCIOTHOCTH.
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15.

[IpuroroBeTe CTaHAAPTHBINA PACTBOP COJISTHOW KUCIIOTHI, HCIIOJIb-
3ys cranaapT-TuTp. Onpenenure KapOOHATHYIO KECTKOCTh BO-
JIOTIPOBOJTHOM BOJBI METOAOM AllHIUMETPUYECKOrO TUTPOBAHMSL.

OIIK-2

V1, HI

16.

[Ipu onpenenennn copepkanusi xeae3a B BOJONPOBOAHOM BOJIE
OBLIO TTOJTYYEHO CpeHee apu(PMETHIECKOE 3HAUYECHUE O THY €-
CKOM TutoTHOCTH po0ObI 0,45. 3Has, YTO 3HAYCHUE ONTHYECKOM
IUIOTHOCTH JIJIsl CTAaHAAPTHOIO pacTBopa ¢ KoHuentpanuei 0,004
mr/mi coctaisier 0,30, BEIYMCIUTE COACPIKAHKE XKelie3a B pode
B MI/I.

OIIK-2

V1, HI

17.

[IpoBenuTe craTUCTUUECKYIO 00pabOTKY pe3yIbTaToB MSITH MO-
kazanui nomsgpumerpa: 10,50, 11,00, 10,60, 10,40, 10,35, npu
3HaueHnu koduunenta Ctoronenta t = 2,776 (noBepuTenbHas
BeposiTHOCTD 0,95).

OIIK-2

V1

18.

[Ipu onpenenennn copepskanus STaHOIa B BOJIHOM PacTBOpe
pedpakTOMETPUIECKUM METOAOM OBLIO TIOJIYYEHO CpEeIHEe
apu(pMeTHIecKoe 3HaUYeHUE TToKa3aTells MPEeIoMIICHUsI, paBHOE
1,338. 3Has, 4TO mMOKa3aTeb MPEJTOMIICHHUS 1JIsI CTAHAAPTHOT O
pacTtBopa ¢ oobemHo# noset criupra 20% pasen 1, 342, paccuu-
TaliTe 00BEMHYIO JOJIIO CIIUPTA B UCCIIEAYEMOM PACTBOPE.

OIIK-2

V1, Hl

19.

Brruuciure KOHIIGHTpaIKio (B I/MJT) pacTBOpa caxapo3bl, €CIH
IpY OIS PUMETPUPOBAHUY B KIOBETE JUIMHOKN | IM U yJenbHOM
BpaIllEHUH YTJIa ToJsipu3anuu +66,5° n3aMepeHHbIN yroj Bpalile-
HUS TUIOCKOCTH MOJIsipu3anuu ceera B cocrasisier 3,325°.

OIIK-2

V1,Hl1

20.

[Tpu mpoBeneHnH TOTEHIIMOMETPHY €CKOT'0 TUTPOBAHUS P00
Mosioka pactBopoM 0,1 H ruapokcuaa HaTpust (00bEM ATMKBOTHI
10 M), OBLITO TTOTYyYEHO CpeHee aprudMeTHIECKOe 3HaUCHU e
SKBHUBAJIEHTHOr0 o0bema TuTpanTta 1,86 M. Beraucnure kuc-
JIOTHOCTh MOJIOKA B Tpaaycax TepHepa.

OIIK-2

V1,Hl1

5.3.2.4. llepeuenn TeM pedepaToB, KOHTPOJIbHBIX, pacueTHO-TpaduyecKUX padoT

He npenycmorpenst

5.3.2.5. Bonipocsl 115l KOHTPOJIbHO# (pacyeTHO-TpaduuecKoii) padoThl

He npenycmorpenst
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5.4. CucremMa olIeHUBAHUA TOCTHIKCHUA KOMIIETEeHIUIA

5.4.1. Ouenka 10CTH:KEeHUS] KOMIIETEHIMI B X0/1e MPOMEKYTOYHOM aTTecTAlluN

INPUMCHATH CHCTEMHBIH noaAXoa JJ1d PCHICHUA ITOCTABJICHHBIX 3aJa4

VYK-1 CniocoGeH ocymiecTBIsATh MOUCK, KPUTHUECKUN aHaJIN3 U CUHTE3 UH(OpMaIuiy,

Wnankarops! noctixenus komnereHuun YK-1

Howmepa Bonpocos u 3amauy

BOIIPOCHI 11O

KOI[ CO):[CP)KaHI/Ie BOITPOCHI K 3aJa4u K BOIIPOCHI K KypCOBOMY

OK3aMCHY OK3aMCHY 3a4€CTy IPOCKTY
(pabore)
3HaTh METOABI KPUTUYECKOT'O aHaju3a U

3] | OUCHKHM COBDEMEHHBIX HAY4YHBIX NOCTH- ) 1-30 )
YKEHUH; OCHOBHbIE NPUHLHUIBI KpUTHYE-

CKOI'0 aHaJIM3a
YMeTh nosyyath HOBbIE 3HAHMS Ha OCHO-
BE aHajM3a, CUHTE3a U Jp.; cOOMpaTh U
00001IaTh JaHHBIE IO AaKTyaJbHBIM

V1 Hay4yHbIM MpoOieMaM, OTHOCALIUMCS K ) 1-1272’_12%20’ )
npodeCCHOHAILHON 00J1aCTH; OCYIIECTB- 27_30’

JSITh TIOMCK MH(OpPMAMK U pElIeHH Ha
OCHOBE JEWCTBUM, IKCIEPUMEHTA U OIlbI-

Ta

Brnagets  ucciemoBaHueM — MpoOIEMBI

MpoeCCHOHANILHON ~ JEATEIbHOCTH  C

NPUMCHCHHUCM aHaliu3a, CHHTE3a j/I apy- i‘éﬁz_}’ ]i%’

Hl | rux MeTOmOB WHTEINIEKTYyallbHOM Jesi- - 22_2’5 ' -
TEJIbHOCTH; BBISIBJICHHEM IMPOOJIeM U HC- 27_30'
MOJb30BAHUEM AJICKBATHBIX METOMOB JUIS
HX pEIIEHUS

5.4.2. OneHka 10CTHKEHHSI KOMIIETEHIIMHA B X0/1€ TEKYLIETr0 KOHTPOJIHA

YK-1 CriocoOeH ocyliecTBIsATh MOUCK, KPUTHUECKUN aHAIN3 U CUHTE3 MH(OpMaIuu, IpUM e-
HSITh CHCTEMHBIN MOJIXO] JAJIsl PEIICHUS TOCTaBICHHBIX 33124

WNuukartops! nocTmkeHns kommeteHmmn YK-1

HOMepa BOITPOCOB " 3a71a4

3a/1a9u IS
BOIIPOCHI
BOIIPOCHI POBEPKH
Kon Conepxanue YCTHOTO 9
TECTOB yMEHHH U
orpoca
HaBBIKOB
3HaTh METONBl KPUTUYECKOTO aHaiu3a |
OIICHKH COBPEMEHHBIX HAYYHBIX JOCTHIKE-
31 | O P YEHBIX A 1-125 1-35 -
HUH; OCHOBHBIC TPUHIHUIBI KPUTHIECKOTO
aHaIm3a
YMeTh monydaTh HOBBIC 3HAHHS Ha OCHOBE
y| | dHauM3a, CHHTE3a H Ap.; cobupatb U 0000- 4, 6-10, 14- 1-20
aTh JaHHBIE 0 aKTyaJlbHBIM HayYHBIM 20, 30-34
npobiieMaM, OTHOCSIIUMCS K TMPOQeccro-
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HaJbHOW OOJIACTH; OCYIIECTBIIATH MOMCK
uH(pOpMalMU U pelIeHUN Ha OCHOBE JeH-
CTBHﬁ, OKCIICPMMCHTA U OITbITA

Brnagets uccrmemoBaHuem mpoOJieMbl MPO-
(deccuoHaNbHON NIEATEILHOCTH C MPUMEHE-

HI -

JICHUEM HpO6HeM U HUCIIOJIB30OBAHHUEM aJCK-
BAaTHBIX METOJIOB IJII UX PCHICHU S

HUEM aHajin3a, CHHTE3a U APYIUX METOO0B 16, 18-22,
WHTEJUIEKTYyalbHOW JIEATEIbHOCTH; BBISIB- 30, 31, 33, 34

2,4, 6-16,
18-20

6. YueOHO-MeTOqUYeCKOe U HHPOPMALIMOHHOE o0ecnieyeHe TUCIUTINHBI

6.1. Pekomenayemasi Jiuteparypa

bubmorpadpuueckoe onucanvie

Tun
U30aHUS

Bun
yaeOHOi
JTUTEpATy

pbl

3bikoBa, Upuna /lemeHTHEBHA.

Xumus [3neKkTpoHHbIN pecypc] : YuebHnoe nocodbue / U. 1. 3pikoBa, JI.
B. Haitmymmna, M. I1. I1pokymkuna, O. FO. [llepbakosa .— KpacHo-
apck : Cubupckuii henepanbubiii yausepeutert, 2021 .— 180 c. — BO -
bakanaspuar .— ISBN 978-5-7638-4490-0 .—
<URL:https://znanium.com/catalog/document?id=432839> .—
<URL:https://znanium.com/cover/2090/2090630.jpg>.

Vuebh-
HOE

OcHOBHOE

Muxkprokosa, E. 1O.

OO61mas, HeopraHu4eckasi 1 aHaJIUTUYecKas XUMHUS [ DJIeKTPOHHBIN pe-
cypce] : yuebHoe nmocodwue / E. FO. Mukprokosa, T. M. Axmertos, Y. A.
XapucoBa .— Kazanp : KTABM um. baymana, 2021 .— 150 c. — Knura
n3 kowtekuuu KI'ABM um. baymana - Xumusa .—
<URL:https://e.lanbook.com/book/177645> .—

<URL :https://e.lanbook.com/img/cover/book/177645.jpg>.

VYuyeb-
HOE

OcHoOBHOE

HNBuaToB, Asiekcanap JleoHu0BuY.

XUMHS BOJBI U MUKPOOUOJIOTHS [3IIEKTPOHHBIN pecypc] : YueOHuk / A.
JI. Uuartos, B. . ManoB .— 1 .— Mockga : OOO "HayuHo-
nznatensckui nentp MHOPA-M", 2023 .— 218 ¢. — (Cpeasnee npo-
deccuonanbaoe oOpazoBanue) .— Cpennee npodeccuoHaabHOE 00pa-
3oBanue .— ISBN 978-5-16-006616-5 .— ISBN 978-5-16-101073-0 .—

VYyeb-
HOE

OcHOBHOE

Jemuna, Oabra BacunbneBHa.

Xumus [35neKTpoHHbIN pecypc] : YuebHoe nocodue / O. B. lemuna, 1.
N. T'onoBueBa .— 1 .— Mocksa : OOO "HayuHo-u3gaTensCKuil EHTP
NHOPA-M", 2024 .— 257 c. — (Bricuiee o6pazoBanne (Kp'AY)) .—
[Tpodeccuonanpuoe obpazoBanme .— ISBN 978-5-16-018999-4 .—
ISBN 978-5-16-111799-6 .—
<URL:https://znanium.com/catalog/document?id=437007> .—

<URL :https://znanium.com/cover/2082/2082631.jpg>.

Vuebh-
HOE

Jlomoir-
HUTENb-
HOE

KoTtoB, B. B.
Xumus 1 MUKpoOuosorus Bofsl : yueb. nocobue / B. B. Koros, I'. A.

HerecoBa ; Boponex. roc. arpap. yu-T .— Boponex : BIAY, 2008 .—
321 c. : un. — bubmorp.: c. 312-314 —

Yyeb-
HOE

Jlomou-
HUTEIb-
HOE



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=17679&TERM=%D0%97%D1%8B%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%94%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://znanium.com/catalog/document?id=432839
https://znanium.com/cover/2090/2090630.jpg
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=17679&TERM=%D0%98%D0%B2%D1%87%D0%B0%D1%82%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=17679&TERM=%D0%94%D0%B5%D0%BC%D0%B8%D0%BD%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://znanium.com/catalog/document?id=437007
https://znanium.com/cover/2082/2082631.jpg
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=17679&TERM=%D0%9A%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%92.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
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<URL :http://catalog.vsau.ru/elib/books/b58943.pdf>.
Xumus [DNEeKTPOHHBIN pecypc] : MEeTOAUYECKUe yKa3zaHus AJis 1abopa-
TOPHBIX 3aHATUI U CAMOCTOATEIBHON paboThl 00yUAIOLIUXCS OUHOM U
3a049HOU opM 00ydeHHs 0 HarnpaBieHusIM moaroroBku: 20.03.02 -
«[IpupomooOycTpoiicTBO U BoAOIOIB30BaHuey, 23.05.01 - «<Hazemnsbie
TPaHCIIOPTHO-TEXHOJOTHYECKHE cpeficTBa» / BopoHexckuit rocynap-

. o . . Mero-

G, | CTBEHHBIH arpapHbIil yHHBEPCUTET | [cocT.: C. A. Cokomnona, I'. H. []a- -
Hunosa, O. B. [leperonuas, A. A. 3Bsruf] .— DIEKTPOH. TEKCTOBbIE cKoe
naH. (1 ¢aiin : 783 K6) .— Boponex : BopoHeXckuii rocynapcTBeHHBIN
arpapHbslii yHuBepcuteT, 2020 .— 3aryiaBue ¢ TUTYJIBHOIO 3KpaHa .—

PexxuMm moctymna: i1 aBTOPHU30BAHHBIX MOJB30BAaTENEH .— T EKCTOBBIN

¢aiin .— Adobe Acrobat Reader 4.0 .—

<URL :http://catalog.vsau.ru/elib/metod/m154574.pdf>.

XuMHUSI 1 MUKPOOHU OJIOTHSI BOABI [ DNIEKTPOHHBIN pecypc]| : MeToIuy e-

CKH€ yKa3aHUs ISl JAOOPAaTOPHBIX 3aHATUN U CAMOCTOATEILHON PabOThI
0o0yyarolmxcs O4HON U 3a04HOM (opM 00yueHuUs AJI HallpaBJICHUs

noaroroBku 6akaizaBpos: 20.03.02 - «IIpupogoo0ycTpoicTBO U BOIO-
MoJIb30BaHue» / BOpOHEKCKUIA rOCYAapCTBEHHBIN arpapHblii YHUBEPCH- Merto-

7. | tet ; [cocT.: C. A. CokoioBa, I'. H. JlanunoBa] .— DIeKTpPOH. TEKCTO- Jqude-
Bble faH. (1 daitn : 685 KO6) .— Boponex : Boponexckuit rocynap- CKoe
CTBEHHBII arpapHslii yHuBepcureT, 2020 .— 3aryiaBue ¢ TUTYJIBHOT O
sKpaHa .— Pexum goctyna: s aBTOPU30BAHHBIX IMOJIB30BATEIICH .—

TekcToBbiit daitn .— Adobe Acrobat Reader 4.0 .—
<URL :http://catalog.vsau.ru/elib/metod/m154668.pdf>.
BectHuk BopoHexckoro rocy1apcTBEHHOI O arpapHOro YHUBEPCUTETA: Ilepuo-

8. | TeopeTHUECKHi U HAyYHO-TIPAKTUIECKUH KypHal / BopoHex. roc. ar- auye-
pap. yH-T - Boponex: BI'AY, 1998-2020. CKO®

IIepuo-
9. | Boansie pecypcsl .— M. : Hayka, 1982- 1o H.B. Jde-
CKOe
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DiieKTpPOHHBIE OMOJIMOTEYHbIE CHCTEMbI
Ne HazBanue Pa3zmemnienue
1 | Jlams https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexkrponHas 6ubamoreka BIAY http://library.vsau.ru/
6.2.2. IlpogeccuonaibHbie 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCT EMbI
Ne HasBaHue Pa3memienue
1.|baza nanapix ®PAOCTAT http://www.fao.org/faostat/ru/#home
5 Eiia;quaﬂ npaBoBasi cucrema KoOHCyJIbTaHT http://www. consultant.ru/



http://catalog.vsau.ru/elib/books/b58943.pdf
http://catalog.vsau.ru/elib/metod/m154574.pdf
http://catalog.vsau.ru/elib/metod/m154668.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.fao.org/faostat/ru/#home
http://www.consultant.ru/
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Arponoprain: Cenbckoe x03s1cTBO B Poccnn u 3a
pyoexom.

http://www.agro.ru/

[lepeuenb nHpOpMaIIMOHHBIX ccTeM MuHCeNb-
xo03a Poccun

https://mcx.gov.ru/analytics/infosystems/

AGRIS : International Information System for the
Agricultural Sciences and

Technology : MexaynapoaHas nHhopMaoHHast
CHCTEMA II0 CEJILCKOXO3SIMCTBEHHBIM HAayKaM U
TEXHOJIOI'AM

http://aqgris.fao.org/

6.2.3. CaiiTbl U MHpOPMALHOHHBIE OPTAJIBI

HasBanue

Pa3zmenienue

Bce 'OCTHI

http://vsegost.com/

Caiit kadeapbl XUMHUH, CTPaHULIA «YYEOHBII
IIPOLIECCY COAEPKUT HEOOXOIUMBIE ISl OCBOE-
HUS AUCUUIUIMHBI y4eOHbIE U METOJUYECKHE Ma-
TepHaJIbl

http://chemistry.vsau.ru/?page id=13

XHUMHA OH-JIalH — CAaUT 0 XUMHUU

https://himija-online.ru/

XuMuK.ru — cait o xumun

http://www.xumuk.ru/

Hayunas s5iekTpoHHas 0n0moTeka
eLIBRARY.RU - undopmarnuoHHo-
AQHAJMTHYECKUI MOpTai B 00JaCTH HAYKH, TEXHO-
JIOTUHU, MEIUIIMHBI U 00pa30BaHMSI, COAEPIKAIIHIMA
pedepaTsl U TTOTHBIC TEKCTHI

https://elibrary.ru/defaultx.asp

7. Marepua/IbHO-TeXHUYECKOEe U NIPOrpaMMHoOe odecriedeHre JUCUUIINHbI

7.1. IlomemieHus1 1151 BeAeHUs 00pa30BaTeILHOIO Npouecca U 000py10BaHHe

HawnmeHoBaHuUe MOMEIEHHUH /IS IPOBEICHHSI BCEX BH-
JIOB y4eOHOU JesITeIbHOCTH, IPETyCMOTPEHHOHN y4e0-
HBIM IIJIAaHOM, B TOM YHCJIC TOMCIIICHUA OJId CaMOCTOA-
TEJbHOM paboThl, C yKa3aHUEM I1EPEUHsI OCHOBHOI'O
o0opynoBaHus, yueOHO-HATIISAHBIX TOCOOUIA U HC-
TI0JIb3YEMOr0 IIPOrPAMMHOI0 00ECIICUCHHUS

Anpec (MECTOOJIOKEHHE) TTOMEIIEHU I
JUIS TIPOBEIEHUS BCeX BUAOB yueOHOU
JEesITeNIbHOCTHU, IPEIyCMOTPEHHON yueo-
HBIM IUIAHOM (B cilydae peanu3anuu 00-
pa3oBaTeIbHON IPOrpPaMMBbI B CETEBOM
(opMe 1ONOJHUTENIBHO YKa3bIBAE€TCS
HAaMMEHOBAaHUE OpPraHu3aluu, C KOTOPOn
3aKJII0UEH JIOTOBOD)

JlaGopatopusi, yueOHas aymuTOpHsi Ui TMPOBEICHUS
y4eOHBIX 3aHATHH, TEKYIIEro KOHTPOJIS M MPOMEKY-
TOYHOM aTTEeCTAI[MH, WHIMBUIYaJbHBIX M TPYIIOBBIX
KOHCYJIbTAallMi: KOMILIEKT y4yeOHOH MeOenu, 1eMOH-
CTpallMOHHOE 000pYJ0BaHuUe, JJaAbopaTOpHOE 000PYa0-
BaHHE: IITAaTHBBI C PEaKTHBAMH, IITATUBHI C MPOOUP-
KaMH, COUPTOBKU, TUTPOBAJbHBIC YCTAHOBKH, JTabopa-
TOpHAs TOCY/a, PEaKTUBBI, YUeOHO-HATIISIIHBIE MOCO-
onst

394087, Boponexckas odsacth, T. Bopo-
HeX, yJI. Muuypuna, 1, a. 158

JlabGopaTopus, yueOHass ayauTopusi IJIsl TIPOBENCHUS
YUeOHBIX 3aHSTUH, TEKYIIErO KOHTPOJIS U TPOMEKY-
TOYHOW aTTeCTallW, WHIANBUAYAIbHBIX U T'PYHIOBBIX

394087, Boponexckas obmacth, T. Bopo-
HEX, yi1. MuuypuHa, 1, a. 158



http://www.agro.ru/
https://mcx.gov.ru/analytics/infosystems/
http://agris.fao.org/
http://vsegost.com/
http://chemistry.vsau.ru/?page_id=13
https://himija-online.ru/
http://www.xumuk.ru/
https://elibrary.ru/defaultx.asp

Crpannna 29 n3 31

KOHCYJIbTAllMi: KOMILIEKT y4yeOHOH MeOenu, AeMOH-
CTpallMOHHOE 000pY0BaHUE U Y4E€OHO-HATJISAHBIC T10-
cobusi, J1abopaTopHOe 000pyIOBaHME: INKa(d BBITK-
HOM, ra30BbIC TOPEJIKH, IITATUB C PEAKTUBAMH, IITATUB
¢ mpoOupKaMu, ecouHas 0aHs, JJabopaTopHas mocy/a,
PCaKTHBBI

JlaGoparopus, yueOHas ayauTOpHsl Uil MPOBEIEHUS
y4eOHBIX 3aHATHH, TEKYyIIEro KOHTPOJIS M IMPOMEXY-
TOYHOW aTTeCTallid, WHIANBUAYAIbHBIX U TPYIIIOBBIX
KOHCYJIbTAIIMi: KOMILIEKT y4eOHON MmebOenu, J1eMOH-
CTpallMOHHOE 000pYAOBaHHE U Y4EOHO-HATJIAHBIC 110-
cobwusi, aboparopHoe oOopymoBaHue: ImKad I XH-
MHUYECKON MOCYAbl U PEAKTUBOB, IITATUBBI C PEAKTHU-
BaMH, MITATHBBI C MPOOUPKAMU, TUTPOBAIBHEIC YCTa-
HOBKH, I'a30Bble TOpEJKH, (poTokosopumerp, nadbopa-
TOpHAS IOCY 1A, PEAKTHBBI

394087, Boponexckas obiacth, T. Bopo-
HEeX, ya1. Muuypuna, 1, a. 158

JlaGoparopus, yueOHas ayAuTOpHsi Ui MPOBEICHHS
yU4eOHBIX 3aHATUH, TEKYIIErO KOHTPOJIS U IPOMEXY-
TOYHOW aTTeCTAlluu, WHANBUAYAIbHBIX U T'PYHIIOBBIX
KOHCYJIbTAllMi: KOMIUIEKT y4yeOHOH MeOenu, 1eMOH-
CTpaIlMOHHOE 000PY/0BaHNE U y4eOHO-HATIISITHBIE TO-
cobust, nmabopaTtopHoe o0opynoBaHue: (HOTOKOJIOPH-
METp, T030Bast TOPEJKa, MTATUBBI C PEAKTUBAMH, PEAK-
TUBBI, MITATUBBI C TMPOOUPKAMHU, THTPOBAIBHBIE YyCTa-
HOBKH, JJAOOpaTOpHasi mocya

394087, Boponexckas odsacth, T. Bopo-
HeX, yi1. MuuypuHa, 1, a. 154

[Tomenienue Ay cCaMOCTOATEIbHON pabOThI: KOMILJIEKT
ydaeOHON MeOenu, TeMOHCTPAIlMOHHOE 000pYyIOBaHUE
1 y4eOHO-HaIJIAIHbIEe TTOCOOMS, KOMITbIOTEPHAs! TEXHU-
Ka ¢ BO3MOXKHOCTBIO ITOJIKIIoueHus K cetu "HMHTepHet"
u obOecriedeHrueM JIOCTYyIa B AJIEKTPOHHYIO HH(OpMa-
[IMOHHO-00pa30BaTENbHYIO Cpely, UCIOIb3yeMoe Mpo-
rpammHoe obOecrieuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

394087, Boponexckas obmacts, T. Bopo-
HEX, yi1. MuuypuHa, 1, a. 154
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7.2. IlporpammHoe obecnevyenmne

7.2.1. IlporpaMmMHoOe oOecnieyeHre 001Eero HaA3HAYCHUSA

Ne Hazpanue Pasmenienue

1 | Onepanunonnsie cucrembt MS Windows / Linux (ALT Linux) IIK B nokanbHoii cetn BIAY
5 TTakeThl 0¥ CHBIX NPHIIOKCHHI Office MS Windows / OpenOffice / ITK B jtokabHoi cetit BEAY

LibreOffice

3 | [Iporpammel 11 mpocmoTtpa ¢aitioe Adobe Reader / DjVu Reader 1K B nmokaneHo# cetrt BIAY
4 | Bpaysepst Google Chrome / Mozilla Firefox / Internet Explorer IIK B nokanpHo# cetn B'AY
5 | AaTuBupycras nporpamma DrWeb ES I1K B nokansHo# cetu B'AY
6 |IIporpamma-apxusarop 7-Zip IIK B nokanbHOM cetn BI'AY
7 |MynmeTumenua npourpeiBareias MediaPlayer Classic 1K B nmokaneHo# cetrt BI'AY
8 |Ilnardopma oHmaitH-00yueHus eLearning server IIK B nokansHOM cetn BI'AY

7.2.2. Cneunanusup

OBaHHOE MPOrpaMMHOE o0ecneyeHue

He npenycmotpeno

8. MexkaucuuninHapHble CBSI3H

JucuurumiHa, ¢ KOTOPOi He00XOIUMO

COrjlaCoBaHHC

Kacenpa, Ha koTopoii npenogaercst INoanuck 3aBetyromero
JICITMTUIVHA Kadenpoit

Opranuueckasi, puznueckas u
KOJIJIOWTHASI XUMUS

XUMHUN

BomxooTBenenne u ouncTka CTO4Y-

Kadenpa menuopanun, Bogo-

HBIX BOJI CHAOKEHUS ¥ TEOE3UN
OKOJIOTHst

['uporeonorusi U OCHOBBI Kadenpa menroparnmu, Bo10-
Tre€0JI0T U CHAOKEHUS U TE0E3UN
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) I/[Hq)OpMalll/Iﬂ 0 BHCCCHHBIX UBMCHCHUAX

puioxenue 1
JIner nepuoanyecKux NpoBepok padoyeil NporpaMmsl

JlomkHOCTHOE JIHITO,

IToTpeOHOCTH
B KOPPEKTUPOBKE yKa3a-

Wndpopmarnus o BHe-

A.B.Ilamouramnk

T.

2026 yueOHbIl TOA

MIPOBOJIMBIILIEE TTPOBEP- Jata HHUEM COOTBETCTBYIOLINX
9 CEHHBIX U3MEHEHHSIX
Ky: ®.1.0., 10mKHOCTH pasznesnoB paboueit mpo-
TpaMMBbl
. RN [IpoTokon Her
a £g I(J)lﬁ No.9 ot PaGouas nmporpamma akrty- Her
o 14.05.2025 anu3upoBaHa Ha 2025-




