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Pabouas mporpamma pa3paboraHa B COOTBETCTBHM C DenepaibHBIM TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHMs 1O HampapieHHIo moAarotToBku 20.03.02
«IIprpo1000yCTPOICTBO U BOAOIOIB30BaHNEY (YPOBEHDb OaKalaBpHarTa) yTBEpKICHHBIM IPUKa-
30M MuHucTepcTBa 00pazoBaHus u Hayku Poccun Ne 685 ot 26.05.2020 1. u 3aperucTpupoBaH-
HbIM B MunucrepctBe toctuuuu Poccuiickoit deneparnuu 26.05.2020 r., perucTpallioOHHbIA HO-
Mep No5S8851.

Pabouas nporpamma YTBEpKICHA Ha 3aceaHu kadenpsl XUMUH
(mpotoxos Ne.9 ot 14.05.2025 1.)

o o M
3aBenyrommii kageapou —— (IHamomnuk A.B.)
IOoAIIMCh

Pabouas mporpaMmma peKOMEHI0BaHa K MCIIOJIb30BaHHUIO B y4EOHOM ITPOIIECCe METOINYe-
CKOH Komuccuel (hakyibTeTa 3eMieycTpoicTBa 1 kagacTpos (rmpotokoi NelO ot 23.06.2025 r.).

IIpencenaresib METOAUYECKON KOMUCCHHU ¢~ (Bukun C.C.)
OAIIMCH

Peuensent padoueit mporpammspl reHepanbHblii nupekTop OA «CTpoWHMHBECTULINN
PeBun A.N.
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1. O0masi xapakTepucTUKa JUCHUINIMHBI

1.1. Heab nucuunjJIMHbI
Ienpto kypca «XHMUS M MHUKPOOMOJIOTHS BOABD) SIBISETCS NPHOOpETEeHHE 3HAHUU O
CTPOCHUU U CBOIMCTBAaX HEOPraHMUYECKUX BEIIECTB, TEOPETHUECKUX OCHOBAX M OOLIMX 3aKOHO-
MEpPHOCTAX MPOTEKAHUS XUMHUUYECKHX PEAKIMH, MPAKTUYECKUX MPUEMaX OCHOBHBIX XMMHUYECKHX
U QU3UKO-XMMUYECKUX (MHCTPYMEHTAILHBIX) METO/IOB aHAJIH3a.

1.2. 3agauyn THCHUILIAHBI
3amauamMu Kypca «XUMHUs ¥ MUKPOOHOJIOTHS BOJBD SBIISIOTCS IPUMEHEHUE 3aKOHOB XH-
MHUHU, TIEPUOIMYECKOTO 3aKOHA, TEOPHUH XUMUUYECKOU CBSI3U, XUMHUYECKOTO PABHOBECHUSI, OKUCIIU-
TEJbHO-BOCCTAHOBHUTEIIBHBIX MPOIIECCOB, KOMILUIEKCOOOpPa30BaHMsI, a TaK)K€ CBOMCTB PacTBOPOB
JICKTPOJIUTOB TSI OOBSICHCHHS SIBJICHHI B OMOJIOTHYECKUX CHCTEMaX M HAIPaBICHHOTO BBIOOpa
METOH0B X XUMHUYECKOr0 aHaJIM3a.

1.3. IlpeameT aMCHUTIINHBI

[TpenMeToM M3ydeHUs MUCHUTUTHHBI « XUMHUS U MHKPOOHMOJIOTHS BOABD) SBJISIOTCS: XU-
MUYECKHE TOHATHS W 3aKOHBI, 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEAKIUH, CTPOEHHUE
BEILIECTBA, CMECU U PACTBOPHI BellecTB, [lepronnueckas cucrema anemMeHToB U [leproanueckuii
3aKOH, KHCIIOTHO-OCHOBHBIE M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA HEOPTaHUYECKHX
BEIIIECTB, CIOCOOHOCTh K KOMIUIEKCOOOPa30BaHUIO, COSAMHCHUS OMOTCHHBIX U TOKCHYHBIX dJIe-
MEHTOB; XHUMHUYECKUe, (pu3nKo-xumudeckue u (usnueckue (MHCTPyMEHTAIbHbBIE) METO/AbI aHa-
JIH3a.

1.4. MecTo AMCUUIIMHBI B 00pa30oBaTeIbHOIl MporpaMmme
JucuumuimHa «XUMHS ¥ MUKPOOHOJIOTHs BOJBI» OTHOCHTCA K bioky 1, oGs3aTenbHON
yacTh 00pa3zoBaTeNIbHOM NporpamMmmsl, o0s3arenbHas aucuuiuinaa b1.0.23.

1.5. B3aumocBs3b ¢ APYrMMH JUCHUIIIMHAMHA

OcBoeHnne yueOHOH TUCHUILTMHBI « XUMHSI U MUKPOOHOJIOTHS BOJIbI» sIBIIETCS 0a30it s
MOCIEAYIOLIEro M3y4eHHs NUCUUIUIMH: «BOoJooTBEneHHe W OYMCTKa CTOYHBIX BOI», «IJKOJO-
rus», « ' HApOTreosIorust 1 OCHOBBI FE€OJIOTUY.
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2. [lnanupyemMble pe3yabTaTbl 00y4eHHs MO JMCUHUILINHE

KoMmnerenuus

NuaukaTop 10CTHKEHUs] KOMIIeTEHIIUT

Kon Conep:xanue

Kon

Conepxanue

31

3HaTh MCTOABI KPUTHUYCCKOI'O
aHajln3a MW OLCHKU COBPCMCH-
HbIX HAayYHBIX HOCTHX(CHHﬁ; 0oC-
HOBHBIC TIIPUHIMUIIBI KPUTHUYC-
CKOI'0 aHaJIin3a

CriocobeH mpUHMMATh y4acTHE B HCCIe-
JIOBATEIILCKOW NEATEIBHOCTH Ha OCHOBE
HCIIOJIb30BaHMd €CTCCTBCHHOHAYYHBIX M
TEXHUYECKUX HayK, ydeTa TpeOOBaHHMH
JKOJIOTUYECKOM M IPOU3BOJCTBEHHOMN

OIlK-2

Vi

YMeTh Mmoydarh HOBBIC 3HAHHS
Ha OCHOBE aHajM3a, CHHTE3a M
Ip.; codupaTh U 0000IIaTh JTaH-
HbIC 110 aKTyaJbHBbIM HayYHBIM
npo0yieMaM, OTHOCSIIUMCSA K
npodeccuoHabHOM  00JacTw;
OCYIIECTBIISATh MOUCK HH(DOpMa-
UM U PELICHU HAa OCHOBE AEH-
CTBHUH, SKCIIEPUMEHTA U OIbITA

0€30I1aCHOCTH.

HI

Brnagerp wuccienoBaHweM TIpo-
0s1eMbl PO ECCUOHATBHOM JIesI-
TEIHHOCTU C MMPUMCHCHHUEM aHa-
au3a, CUHTE3a W JPYTHX METO-
OB WHTEJUICKTyJIbHOH  Jes-
TEJILHOCTH; BBISIBJICHUEM IIPO-
0JIeM M HCIIOJIL30BAaHHEM afeK-
BaTHBIX METOJOB ISl UX pelie-
HUS;, JEMOHCTPHUPOBAHHEM OIIC-
HOUHBIX CYXXICHHH B pEIICHUU
Ipo0JIEMHBIX CUTYallui

Obo3nauenue 6 maodnuye: 3 — obyyarowulici 00NdCeH 3Hamb: Y — oOyuarowulics 00axiCeH
ymemw, H - obyuarowuiics 0ondicen umems HABbIKU U (UllU) ONbIM 0essmelbHOCIU.

3. O0béM IMCHUIJIMHBI K BUIBI padoT

3.1. Ounas ¢opma o0yueHust

IHoka3zarenn CeMelch = Bcero
O6mas TpyA0EMKOCTh AUCHHUIUINHBIL, 3.€./4 3/108 3/108
OO0m1as KoHTaKTHas padoTa™, 4 66,25 66,25
O6mas camocrosTenbHas pabora 41,75 41,75
(mo yuebHOMY MJIaHY), 4
Konrakthas pabota**
. 66 66
IIPU NIPOBEICHUHU YUEOHbIX 3aHSITHM, B T.4. (4achl)
JIEKIIUU 34 34
NPAaKTUICCKHUE 3aHATHSI - -
nabopaTopHble paboThI 32 32
IPYNIOBbIE KOHCYJIbTAIlUU - -
CaMOCTOﬂTejIiniﬂ paboTta mpu MPOBEACHUHU yueO- 32,9 32,9
HBIX 3aHATUH *** y
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KonraktHass paboTa mpoOMEXyTOUYHOW aTTecTaluu

0,25 0,25
00yyJaronuxcs, B T.4. (4achl)
KypcoBas paboTa - -
KYPCOBOH MPOEKT - -
3a4eT 0,25 0,25
9K3aMeH - -
CamocTtosTenbHas paboTa NHpU MPOMEKYTOUHON 3.85 3.85
aTTecTalluu, B T.4. (4achl) ’ i
BBINIOJTHEHHE KYPCOBOI'O IPOEKTa - -
BBINOJIHEHHE KYPCOBOH pabOTHI - -
MOJITOTOBKA K 3a4€Ty 8,85 8,85
MOJrOTOBKA K 9K3aMEHY - -
®opma NpoMeKyTOUHON aTTecTaluu (3a4éT (3auer
C OIICHKOI1), 9K3aMeH, 3alliTa KypCOBOrO MpOeKTa | 3aveT ¢ OleHKO
(pabotsl))
3.2. 3aounas popma o0ydeHHs
ITokazaTenu Kype 2 Bcero
1 cemecTp
OO6mas TpyaA0EMKOCTh JTUCIUTUINHEIL, 3.€./9 3/108 3/108
OO6m1as KOHTaKTHas padora*, u 12,25 12,25
OO6m1as camocTosTeapHas pabora
95,75 95,75
(mo yuebHOMY IJIaHY), 4
KoHTtakTHas pabora** 12 12
IIPU NIPOBE/ICHUU YUEOHbIX 3aHSITUM, B T.4. (4achl)
JICKIIUU 4 4
MPAKTUYECKHUE 3aHATH - -
nabopaTopHblie paboThI 8 8
TPYIIIOBBIE KOHCYIbTAIHN - -
CamocrositenbHas paboTa mpu TMPOBEACHUH Y4eO-
s 86,9 86,9
HBIX 3aHATUH *** 4
KonrtakTHass paboTa MPOMEXKYTOUHOM aTTeCTalluu
00y4aruuxcs, B T.4. (4achl) ) )
KypcoBas paboTa - -
KYpPCOBOM IPOEKT - -
3a4eT 0,25 0,25
9K3aMeH - -
CamocrosTenbHas paboTa Ipu MPOMEXYTOUHOH aT- 3.85 3.85
TECTaIlH, B T.4. (4achl) ’ ’
BBINOJIHEHUE KYPCOBOT'O MTPOEKTA - -
BBITIOJIHEHNE KYPCOBOU pabOThI - -
MOATOTOBKA K 3a4eTy 8,85 8,85

IIOATOTOBKA K OK3aMCHY

dopma MpoMeXyTOUHOH aTTecTanuu (3a4€T (3a4er ¢
OILICHKOM), 5K3aMEH, 3allluTa KYpCOBOI'O IPOEKTa
(paboThi))

3ayer ¢ OLEHKOM
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4. Cogep:xanue TUCHUIINHBI

4.1. Coaep:xanue JTUCUMILIMHBI B pa3pe3e pa3iejioB U MOAPa3/ieioB

Paszjnen 1. Xumuueckne cucreMbl
Iloopaszoen 1.1. Ocnosnvie 3axkonvt xumuu. Cmpoernue eeuwecmea
OcHoBHble XUMHYeCcKUe MOHATUSA. CTEXHOMETPUUECKHE 3aKOHBI. DJIEKTPOHHAS CTPYKTY-
pa aroMoB. [lepumoaunudeckas cucrema snementoB J[. M. Menneneesa. Ilepuoandeckuii 3aKoH.
[lepnoaMYHOCT, HU3MEHEHUS KHUCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
CBOMCTB 3J1€MEHTOB. THUIIBI XUMUYECKOH CBA3H.
Iloopa3zoen 1.2. 3axonomeprocmu npomeKaHus Xumudeckux peakuyuii
DHepreTuka XuMU4eCcKNX peakiuil. CKOpoCTh XMMUYECKON peakllui U OCHOBHBIE (haKTo-
PBI, BIASIONIME HA CKOPOCTh XUMHUUYECKON peakuyy. KoHCTaHTa CKOPOCTH XUMUYECKON PEAKLIUH.
[TonsTue o karanuze. Xummudeckoe paBHoBecue. CMelleHne XUMUYECKOTO PaBHOBECHUS U (PaKTo-
pb! Biusiromue Ha Hero. [Ipunnun Jle-Ilarense.
Iloopa3zoen 1.3. Ceoiicmea pacmeopos. Honnvie e3aumooeiicmeus
PactBopel. Kimaccudukarust cucTem 1mo CTENeHH JUCIIEPCHOCTH M arperaTHOMY COCTOSI-
Huto. KomnuratuBueie cBoiicTBa pacTBOpoB. CrocOOBI BhIpaKEHHSI KOHLEHTPALMUA PACTBOPOB.
OnekrponauTnueckas nuccounanud. Crenenp auccounanuu. CuiabHble U ciaaOble 3JE€KTPOJIUTHI.
Koncranra auccoumanuu. Peaknuu B pacTtBopax 3nekTpoiauToB. ucconmanus Boasl. MonHoe
Ipou3BeieHne BoJbl. BoopoaHblil mokaszarenb. XapakTep cpeibl B pacTBOpax KUCIOT, OCHOBA-
Hul, coneil. ['maponus coneii. CoctaB u cBoiicTBa OyhepHbIX pacTBOpoB. bydepHas EMKOCTb.
Iloopa3zoen 1.4. OkucnumenbHo-60CCMAHO8UMENbHBLE PEAKYUU
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peaknu. CTeneHb okuciaeHuss. OCHOBHBIE OKHCIIH-
Tenu U BocctaHoBUTeNU. COCTaBICHUE YPaBHEHUN OKUCIUTEIHHO-BOCCTABHOBUTEIBHBIX PEaK-
UA METOJO0M 3JEKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIHAN. DJIeK-
TPOXMMHMUYECKHI CTAaHIAPTHHIA MOTEHIIMAT KaK XapaKTEPUCTHKAa BOCCTAHOBHUTEIIBHBIX CBOMCTB
METaJIOB
Iloopazoen 1.5. Komnnexkcooopasosanue
Kommnekcusie coenuuenus. Koopnunannonnas teopust Bepuepa. CtpoeHue, HOMEHKIIa-
Typa U YCTOMYMBOCTh KOMIUIEKCHBIX coeAMHEHUN KOHCTaHTa yCTOMYNBOCTH KOMIUIEKCHBIX CO-
CIMHEHU M.
Iloodpasoen 1.6. Ocnoenbie Knaccvl HEOPZAHUYECKUX eULeCme
[TonyyeHue U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCAMHEHUM:
OKCHJIOB, KHCJIOT, OCHOBaHUH U coJjieil. PacripocTpaHeHHOCTh 1 OMOJIOTUYECKAsT POJIh DJIEMEHTOB
B IIpupoie. XMMHYECKHE CBOICTBA S-, P-, d-2JIEMEHTOB.
Pasnen 2. Xumusi BoAbI © MUKPOOHOJIOTHS
Iloopazoen 2.1. I'uopoxumua u Knaccugukayusa npupoonvix 600. XumuuecKuil co-
CmMae nPUPOOHBIX U CIOYHBIX 600.
®u3nYecKue U XMMUYECKHE CBOMCTBA BOJbl. AHOMAQJIUHM CBOWCTB BOABI U UX CBSI3b CO
CTPYKTYPOH.
[IMunpoxumus u knaccudukaius IpupoaHbIX Bol. Kinaccudukamms npumMeceit TpupOIHBIX U
CTOYHBIX BOJ] Ha OCHOBE ()a30BO-AUCIIEPCHON XapaKTePUCTUKH.
dusnueckne, XUMUIECKNE, CAHUTAPHO-TUTUEHUYECKUE U OPTaHOJICNITUYECKHUE TTOKAa3aTeH
kauecTBa Bobl. OOOOIICHHBIE OIIEHOYHBIE TOKA3aTeN KauecTBa BoJbl. KOHTpoOIbs KaduecTBa BO-
JIbI, TIPUHITATTBI HOPMUPOBAHUS, XUMUYECKHI U CAHUTAPHO-XUMUYECKU aHanu3. [IpenensHo-
JIOITYCTUMbIE€ KOHIIEHTPALIMH.
DKOJIOTUYECKHUE TIOCIIC/ICTBUS 3arps3HEHUS OKPYKAIOIIEH Cpenbl MECTHIMIaMU, KOMIIO-
HEHTaMU yJIOOpeHHi, TSDKENBIMA METaJUIaMH, PaJMOHYKIUIaMH, HedTEempoayKTaMu, (EeHOIaMH.
KaHieporenHele 1 MyTareHHbIE CBOMCTBA 3arps3HUTEIICH.
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Iloopazoen 2.2. @u3zuko-xumuueckue u KoOJ10UOHO-XUMUYUECKUE OCHOBbL NPOUECCO8
6000n0020MO6KuU.
Knaccudukanus METo10B OYMCTKH MPUPOIHBIX U CTOUYHBIX BOJI.

Ocsetnenue u obecuBeunBanue. OrcrauBanue. OuiprpoBanue. Koaryasmus: KOUIOHAHO-
XUMHYECKasi, KHHETUYECKasi M THIpoANHAMHUYecKas CTOpoHa mporecca. CTpykrypooOpa3oBaHue
U QIIOKYIALUS. DNEKTPOKOATYJIISIIHSL.

MemOpaHHBIE TIPOIIECCHI: MUKPOMUIBTPALUS, yAbTpadUIbTpaIs, HaHO(GIbTpanus, oopart-
HbII ocmoc. CopbOuust U copOeHThl. TepMoAMHAMUYEeCKHe M KUHETHYECKHE 3aKOHOMEPHOCTU
copOuun. MoHHBII 00MEH 1 MOHUTHI. DJIEKTPOIHATIN3 U HOHUTOBBIE MEMOPAHHBI.

Hloopaszoen 2.3. Oowasa muxkpoouonocus. Canumapnan MuKpoouo102ua npupooOHsIX u
CMOYHBIX 600

[Tpenmer MuKpoOuOIOruu. MHUKPOOPTaHU3MBI U UX IOJIOKEHUE B CHCTEME KMBOTO MUpA.
Cucrematrka 1 MOp(HOJIOTUYECKUE XapaKTEPUCTUKA OCHOBHBIX TPYIIIT MEKPOOPTaHU3MOB.

Muxkponacenenue npupoHbeix Boj. OCHOBHbBIE MPUHIIUIIBI CAHUTAPHON OLIEHKH KauecTBa
Bo/bl. CaHWTAapHO-TIOKA3aTelbHble  MUKpoopranusmbl. Konu-tect. buosornueckuii KOHTPOJIb
o0e33apaKuBaHusl MUTheBOU BOJAbI. CaHUTAPHO-3MUAEMHUOIOTHUECKas OMACHOCTh CTOYHBIX BO/I.
3HavYeHUE OYHUCTHBIX COOPYKEHHMI BOJOMPOBOJA M KAHAIM3AIMH B MPEAYNPEKICHUA PACIIPO-
cTpaHeHus1 UHPEKIMOHHBIX 3a0oneBanuil. OueHka 3¢ HeKTUBHOCTH 00€33apayKUBaHUsl CTOYHBIX
BOJI U OCAJIKa.

XapakTep U UCTOUHUKH 3arpsi3HeHHs BojoeMoB. [Ipoiiecchl caMoOUHIleHHs BOJAOEMOB U
pOJIb B HUX PA3JIMYHBIX TPYIIT MHKPOOPraHu3MoB. CaMOOYHINEHHE OT TMAaTOrC€HHOW MHKPOQIIO-
pbl. BausHue ruipoOMOHTOB Ha pabOTy BOJOMPOBOIHBIX OUYUCTHBIX COOPYKEHUN

4.2. PacnipenesieHre KOHTAKTHON U CAMOCTOAATEIbHOI PadoThI P MOATOTOBKE K
3aHAAITUSIM 10 MOJApAa3aeaam

4.2.1. Oynas popma o0yueHust

KonTakThHas pabora
Paznensl, monpa3aesnsl IMCIUTIIMHBI CP

JEKIAN ‘ J3 ‘ 113
Pasznen 1. Xumuyeckne cucreMbl
[Tonpaznen 1.1. OcHoBHBIE 3aK0HBI XUMUU. CTpOeHUE Bellle- ) ) )
CTBa
[Tonpaznen 1.2. 3akoHOMEPHOCTU MPOTEKAHUS XUMUUYECKUX ) ) 4
peaKLuii
[Tonpaznen 1.3. CpolicTBa pacTBOpoB. OHHBIE peaKkuu 4 4 - 6
[Toapaznen 1.4. OkUCIUTETEHO-BOCCTAHOBUTENIbHBIE PEAKIIUN 4 4 - 6
[Tonpaznen 1.5. KommnekcooOpa3oBanue 2 4 - 4
[Toxgpaznen 1.6. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX BEILIECTB 6 6 - 6
Pa3nes 2. Xumus BoAbI M MUKPOOHOJIOTHS
[Mompaznen 2.1. I'uppoxumus U KiIaccuUKAIUS TPUPOTHBIX
BOJ. XUMUYECKNN COCTaB MPUPOJHBIX U CTOYHBIX BOJI. 4 2 - 4
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[Mongpaznen 2.2. OU3NKO-XUMUUECKUE U KOJJIOMIHO-
XUMHUYECKHE OCHOBBI MPOIIECCOB BOIOMOITOTOBKH. 4 4 - 4

[Toapaznen 2.3. O6mas mukpoouosiorus. CanutapHas
MUKpPOOHOJIOTHS IPUPOIHBIX U CTOYHBIX BOJ 6 4 - 5,75
Bcero 34 32 - 41,75

4.2.2. 3aounas ¢popma o0ydeHus
KonrakTtHas paborta
Paznenbl, noapaznesnsl JUCIUIUIAHBI CP
JIEKIUU ‘ J3 | I13
Pazjnen 1. Xumuyeckne cucreMbl
[Tonpaznen 1.1. OcHoBHBIE 3aKOHBI XUMUK. CTpOCHUE BEllle- 10
CTBa
[Tonpazaen 1.2. 3akoHOMEPHOCTH MPOTEKAHUS XUMUYECKUX 10
peaKuuii
[Toapasnen 1.3. CpoiictBa pacTBOpoB. MloHHBIE peakunu - 10
[Tonpaznen 1.4. OxkuciIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU 1 2 - 10
[Toapaznen 1.5. KommiaekcoobpazoBanue - 10
[Toapazaen 1.6. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB 1 4 - 12
Pa3jnen 2. Xumusi BOAbI © MUKPOOHOJIOTHSI
[Tonpaznen 2.1. 'uppoxumus M KiaaccUPUKAUS TPUPOIHBIX
BOJ. XUMUYECKUN COCTaB MPUPOJHBIX U CTOUHBIX BOJI. - 10
1

[logpaznen 2.2. DOU3MKO-XUMUYECKHE U  KOJUIOMJHO-
XUMHYECKHE OCHOBBI MPOLIECCOB BOAOMOATOTOBKH. 2 - 12
[Toapaznen 2.3. O6mias mukpooOuonorus. CaHuTapHasi MUK-
POOHOIOTHS NPUPOAHBIX U CTOYHBIX BOJL 1 - 11,75
Bceero 4 8 - 95,75

4.3. IlepeyeHb TeM U y4eOHO-METOAMYECKOr0 0oOecnevyeHUus I CAMOCTOSATeIbHOH padoThl

00yvyaruuxcsi

Ne | Tema caMOCTOATENBbHOM
n/m paboThI

YueOHO-MeTONYECKOE 00eCIIeUeHIE

O0BéM, u

dhopma oOydeHust

OYHas 3a049YHas1

OcCHOBHBIE 3aKOHEI XH-
1 muu. CTpoeHue Belie-
CTBa

HNBuaroB, Asekcanap JleonnaoBuy.
XuMUs BOABI 1 MEKPOOHOIOTHS [3JEKTPOHHBIN
pecypce] : Yuebnuk / A. JI. UBuartos, B. U. Ma-
10B .— 1 .— Mocksa : OOO "HayuHo-

uznarensckuit neHTp MHOPA-M", 2023 .— 218
c. — (Cpennee mpodeccroHanibHoe 00pazoBa-
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3aKOHOMEPHOCTH TPO-

nHue) .— Cpennee npodeccnonanbsHOEe 00pa3o-

2 | TeKaHUSI XUMHUYECKHUX Banue .— ISBN 978-5-16-006616-5 .— ISBN 4 10
peakmuit 978-5-16-101073-0 —
CBOIfCTBa PACTBOPOB. <URL:https://znanium.com/catalog/document?id
3 | Yonme =429214> — 6 10
peakuuu )
<URL:https://znantum.com/cover/2023/2023172
OKucauTenbHO- © o>
4 | BOCCTAHOBUTEIILHBIE P~ 6 10
3bikoBa, Upuna /leMeHThEeBHA.
PeaKin XuMus [3NEeKTPOHHBIHN pecypc] : YueOHoe moco-
5 Kommiekcoobpazona- oue / U. [1. 3p1koBa, JI. B. Halimymmna, M. I1. 4 10
HUE [Tpokymkuna, O. FO. lepbakoBa .— KpacHo-
spck : Cubupckuii henepaibHbIA YHUBEPCUTET,
¢ | OcuoBHbIe KIacc He- | 2021 — 180 ¢. — BO - Baxanaspuar .— ISBN 6 12
OpPraHMYeCKUX BEILECTB | 978.5-7638-4490-0
Kraccuduranus  mpu- <URL:https://znanium.com/catalog/document?id
POAHBIX BOA. XHUMHUYE- =432839> .— )
7 | ckumii cocTas npUpos- §URL:https://znamum.com/cover/2090/2090630 4 10
HBIX ¥ CTOYHBIX BOJI. Jpg>.
Hemuna, Oabra BacuiabeBHa.
DU3HKO-XUMHUYECKHE U | Xyt [371eKTPOHHBL pecype] : YdebHoe moco-
KOJIJIOHTHO- oue / O. B. Jlemuna, U. . 'onoBueBa .— 1 .—
8 XUMHUYCCKHE  OCHOBBI | MockBa : OO0 "Hay4HO-U3/1aTeIbCKHUI [ICHTP 4 12
HIPOLECCOB  BOAOIIOATO- | UHDPA-M", 2024 .— 257 ¢. — (Bricmiee obpa-
TOBKH. soBanue (Kp['AY)) .— IIpodeccrnonansHoe 00-
pazoBanne .— ISBN 978-5-16-018999-4 .—
O6mmass  mukpoouoino- | ISBN 978-5-16-111799-6 .—
rusi. CanmrapHas muk- | <URL:https://znanium.com/catalog/document?id
9 | pobuonoruss  mpupon- | =437007> .— 5,75 11,75
HBIX U CTOYHBIX BOJ <URL:https://znantum.com/cover/2082/208263 1
Jpg>.
Bcero 41,75 95,75

5. ®oHa OLIEHOYHBIX CPEACTB sl IPOBEACHUS IPOMEKYTOYHOM aTTECTALUN H

TeKylero KOHTPoJIst

5.1. Oranbl popMUPOBAHUA KOMIIETEHIUH

NuaukaTop 1ocTHKEHUSA
IMoapa3aen IMCHUNITHHBI Komnerenmnus
KOMIIeTEeHIIUH

[Toapaznen 1.1. OcHOBHBIE 3aKOHBI XH- 31
mun. CTpoeHHe BEIecTBa. OIIK-2 vi
[Toxpaznen 1.2. 3aKOHOMEPHOCTH TTPO- 31
TEKaHUsl XUMUYECKUX PEaKIui. OIIK-2 V1
[Toapaznen 1.3. CBoiicTBa pacTBOPOB. 31
Honnrie B3anMo1eHCTBHS OIK-2 V1

H1
[Toapaznen 1.4. OkuciautensHO- 31
BOCCTAHOBUTEJIbHBIE PEAKIINH. OIIK-2 V1
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HI
[Toapaznen 1.5. Komriekcoobpa3ona- 31
HUe. OIIK-2 V1
[Tonpaznen 1.6. OCHOBHBIE KJIACCHI HE- 31
OpPraHUYECKUX BEIIECTB. OITK-2 V1

HI
[Togpaznen 2.1. I'mapoxumust U Kiac- 31
cupuKanus TPUPOJHBIX BOJ. XHUMHYeE-
CKMH COCTaB NIPUPOJHBIX U CTOYHBIX OIIK-2
BO Vi

I.

[Toapaznen 2.2. PUNKO-XUMHUUECKHUE U 31
KOJUTOMIHO-XUMHUYECKHE OCHOBBI IIPO- OIIK-2 V1
11ECCOB BOJOIOATOTOBKH.

HI
[Tompaznen 2.3 . OOuias MUKpOOUOIIO- 31
rusi. CanurapHasi MUKpOOUOJIOTHS TIPU- OIK-2 V1
POJHBIX ¥ CTOYHBIX BOJ

HI

5.2. lllkaabl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSI KOMIIETEH NI
5.2.1. lIIkaJnl OEeHNBAHNSA JOCTHKECHHUS KOMIIETEeHIIM i

Bun onenkn

OneHku

AxkanemMudeckas OleHKa 110 4-X 0aJUILHOM LIKaje

HECYOOBJICT- YAOBJICTBO-
BOPUTCIILHO PUTCIIBHO

XOopouro OTJIMYHO

Bun onenku

OneHku

Axanemudeckas OlEHKA 110 2-X 0aJUILHOM IIKa-

JIC

HEC 3a4C€THO

3a4TCHO

5.2.2. Kputepuu oueHUBaAHHS JOCTUKEHUS KOMIETEH NI

Kputepuu o11eHKH Ha 3a4eTe ¢ OLIEHKOM

Onenka, ypoBeHb
JIOCTHKECHHS
KOMIIETEHITUIN

Onucanne KpUTEpUEB

OTINYHO, BRICOKUI

CryneHT moKa3aJl IOJIHbIe U TJTyOOKHE 3HAHHUS MPOrPaMMHOI0 MaTepua-
JIa, JOTHYHO M apryMEHTHPOBAHO OTBETHJI HA BCE BONPOCHI IK3aMEHALH-
OHHOTO OWJIeTa, a TAaKXKe Ha JIOTIOJIHUTENBHBIE BOIPOCHI, CIIOCOOEH caMo-
CTOSITENILHO pPellaTh CIOKHBIE 3a/1a4d JTUCIUIUINHBI

CryneHT TBepJ0 3HAET POTPAaMMHBIN MaTepHall, TPaMOTHO €Tr0 M3J1araer,
HE JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO IOJTHO

XOpOH_IO, HpOI[BPIHyTBIfI OTBCTHUJI Ha BOIIPOCHI 3K3aMCHAITMOHHOT'O ounera u JOITIOJTHUTECIIbHBIC BO-

TIJTMHBI

IIPOCHI, CIIOCOOEH CaMOCTOSITEIIHLHO peuaTth CTAHAAPTHLIC 3aa4u AUCLU-
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Y 10BIIETBOPUTEIBHO,
MOPOTOBBIN

CryneHT moKa3zal 3HAaHHWE TOJBKO OCHOB IPOrPaMMHOIO MaTepuana,
YCBOWJI €r0 MOBEPXHOCTHO, HO HE JOMyCKall TpyObIX OMMOOK MM HETOY-
HOCTeH, TpeOyeT HABOIAIIMX BOIIPOCOB ISl TPABHIILHOTO OTBETA, HE OT-
BETWJI Ha JIOTIOJHHUTEIBHBIC BOMPOCHI, CIIOCOOCH peliaTh CTaHIapPTHHIC
3a/1a4d AUCIUILIMHEI C IOMOIIBIO TPEernoaaBaTelis

HeynosnerBopureinsHo,
KOMIIETEHIIMSI HE OCBOCHA

CTyaeHT He 3HaeT OCHOB MPOTPaMMHOr0 MaTepHaia, AOMyCKaeT rpyobie
omKOKY B OTBETE, HE CIIOCOOCH pellaTh CTaHAAPTHBIC 3a1a4l IUCIHILIN-
HBI TaKE C TIOMOIIBIO MIPETI01aBaTels

Kpurepuu oLieHKH TECTOB

OueHka, ypoBEHb
JOCTHKECHHUS
KOMITETEHITUM

OnucaHue KpuTepueB

OTINYHO, BEICOKHI

ConepxaHye paBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MPOJABUHYThIN

ConepxaHye paBUIbHBIX OTBETOB B TeCTe He MeHee 75%

Y 10BIETBOPUTENBHO,
[IOPOrOBBIN

ConepxaHye paBUIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosinersopureisHo,
KOMIIETEHIIMSI HE OCBOCHA

CopneprxkaHre paBUIbHBIX OTBETOB B TecTe MeHee 50%

Kputepun oleHKH penieHus 3a1a4y

OreHka, ypoBeHb
JOCTYKEHHUS
KOMITIETEHIIUNA

Onucanue KpuTepueB

3a4TeHo, BEICOKHUI

CTy,I[eHT YBEPEHHO 3HACT METOAUKY U aJITOPUTM PCUICHUA 3ada4u, HC 10-
ITyCKacT OIIIMOOK IIpu €€ BBIIIOJIHCHHUU.

3a4TeHo, IPOJABUHYTHII

CTyIeHT B IIeJIOM 3HaeT METOJUKY U aJTOPUTM PEIICHHS 3a/Ja4dd, HE JI0-
MycKaeT rpyObIX OLIMOOK NPHU €€ BBITIOJTHCHHUU.

3auTeHO, TOPOTOBBIi

CTYJICHT B IIEJIOM 3HACT METOJUKY U AJITOPUTM PCUICHHA 3aJadu, JOITyC-
KaeT OIIMOOK Inpu €¢ BBIIIOJIHCHUH, HO CIIoco0eH HUCIPAaBUTh UX IIPU I1O0-
MOIIH MMPErnogaBaTeis.

He 3a4TCHO, KOMIICTCHIIMA
HEC OCBOCHA

CTyzneHT He 3HaeT METOAWKY M aJIrOPWUTM peIIeHHs 3aJadd, JOIyCKaeT
rpyOble OMIMOKM MPU €€ BBIINOJHEHHH, HE CIOCOOEH MCIPAaBUTh UX NpPU
TTOMOIIIM MTPETIOAaBATENSL.

Kpurepuu onieHKH yCTHOTO orpoca

Onenka, ypoBeHb
JIOCTHKEHHS
KOMIIETEHITUIN

Onucanue KpUTEpUEB

3auTeHo, BEICOKHI

CTyneHT IeMOHCTPUPYET YBEPEHHOE 3HAHUE MAaTepUaIa, YETKO BEIPAKAET
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CTBYIOIIIHE IPUMEPHI

CBOIO TOYY 3pC€HHA IO pacCMATpUBACMOMY BOIIPOCY, NPUBOJAA COOTBET-

3auTeHo, IPOABUHYTHII

OTACIIBHBIC ITOT'PEUTHOCTU B OTBETEC

CTyneHT OEMOHCTPUPYET YBEPEHHOE 3HAaHHE MaTepHuajia, HO JIOITyCKaeT

3a4TeHO, TOPOTOBBIH

AO0IIyCKacT OIIMOKHU B OTBETAX

CTyneHT JeMOHCTPUPYET CYIIeCTBEHHBIE ITPOOEIHl B 3HAHMIX MaTepHaia,

He 3a4TCHO, KOMIICTCHIIMA

HC OCBOCHA OIIMOKHU B OTBETAX

CTyoeHT AEMOHCTpUpPYET HEe3HaHWE MaTepuana, JOMycKaeT TIpyOble

5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHUSI KOMITeTEeHIH i

5.3.1. OueHo4YHbIe MATEPHAJIBI IPOMEKYTOUYHOM aTTecCTALMHU

5.3.1.1. Bonpochl K 3a4eTy € OLEHKOi

Ne Conepxanue Kowmme- UK
TeHUHs

l. DnekTpoHHOEe cTpoeHue aroma. [lpuHinunel 3anmonnenus snek- | OIIK-2 31, V1,
TPOHHBIX OpOUTAJICH Hl1

2. CoBpemennas hopMynupoBka nepuoauueckoro 3akona JI.M. Men- | OIIK-2 31, V1
JeneeBa. 3HaYEHUE NEPUOJMUYECKOT0 3aKOHA

3. Crpykrypa nepuoanyeckoi cucremsl. [lonsitue nepuona, rpymmsl, | OITK-2 31, V1
HOATPYIIIBI ¢ TOUKU 3PEHUsI CTPOEHMSI aTOMa

4, XuMmu4deckass CBs3b. THIBI XMMHYECKOM CBS3H. KOBaJCHTHAS, OIIK-2 31, V1,
MOHHAsl, METAJLINYECKasi, BOAOPOIHAs CBSI3b HI

S. [TonsTHe 0 ckOpOCTH XMMMUYECKOH peakuuu. 3akoH aeWctByro- | OIIK-2 31, V1,
mmx macc. [Ipasunio Bant-I'odda. YpaBHenue Appenuyca HI

6. HeoOpatumble u obparumele xumuueckue peakuunu. Koncranta |  OIIK-2 31, V1,
XUMHUYECKOro paBHOBecus. CMelleHHe XUMHYECKOro pPaBHOBE- HI
cust. [Tpunnun Jle IlaTtense

7. PactBopsl, ux knaccuduxanus. [Ipudarnasl oOpa3oBaHus pacTBO- OIIK-2 31, V1,
poB. Poib pacTBopoB B Ononoruueckux mnpoueccax. Crocoost HI
BBIPAYKEHHSI COCTaBa pacTBOPOB

8. PacTBOpBI CUIIBHBIX 3JIEKTPOJIMTOB. Jlucconuanus CUIbHBIX OIIK-2 31, V1
ANEKTPOJIUTOB. AKTUBHOCTb, KOO(PPUIIMEHT aKTUBHOCTH, HOHHAS
cwiia

9. PactBOpHI crtaObIxX MeKTPOaUTOB. Jrcconuanus cnadbix HJIeK- OIIK-2 31, V1
TponuToB. CTENEeHb U KOHCTaHTa AUCCOLMAINH. 3aKOH pa30aB-
neHus OcTBasiblia

10. | Monnoe npoussenenue Boasl. Bogopoausiii (pH) u rugpokcnis- OIIK-2 31, V1,
Hb1il (pOH) nokazarenu. Pons pH B Ononornyeckux cucremax Hl

11. | Bydepunsie pactBopsl. Coctas u pacuet pH OydepHbIx pacTBo- OIIK-2 31, V1
poB. bydepnas emkocts. bBydepHsie cBoiiCTBa OMOIOTHYECKUX
CUCTEM

12. | 'unponus coneit, Tunbl Tuapon3a. CTEeHb U KOHCTAHTA THJI- OIIK-2 31, V1,
ponu3za. Pacuer pH pacTBopoB ruaponusyoomuxcs coynel. 3Ha- HI
YeHHe Ipoliecca TUapon3a Jijisi OMOJIOTHYECKUX CUCTEM

13. | KommiekcHsble coequHenns. CTpyKTypa 1 HOMEHKJIATypa KOM- OIIK-2 31, V1,
IUIEKCHBIX COSIMHEHNN. 3HaYeHNe KOMIUIEKCHBIX COEINHEHNN B H1

KUBHCACATCIIBHOCTHU KIICTKH
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14. | OKUCIUTETHEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, CTENIEHb OKUCIIe- OIIK-2 31, V1
Hust. OKUCIIUTENIN U BOCCTAHOBUTEIHN

15. | Tunsl OKUCIUTETLHO-BOCCTAHOBUTEINIbHBIX peakiuil. CocTanie- OIIK-2 31, V1,
HHE YPABHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI H1

16. | DnexTpoaHble (OKUCINTENbHO-BOCCTAHOBUTENIBHBIE) IOTEHILINA- OIIK-2 31, V1
Jbl. YpaBHenue HepHera

17. | Knaccudukanus MeToJ0B OYMCTKU MPUPOJHBIX U CTOUYHBIX BOJI. OIIK-2 31, V1

18. | Boansie pecypcbl Poccuiickoit @enepanuu. Paunonansunoe uc- | OIIK-2 31
MOJIb30BaHUE M OXpaHa BOJHBIX pecypcoB. HopMaTuBHbIE NOKY-

MEHTBI.

19. | ®usnyeckrue ¥ XUMHYECKHE CBOMCTBA BOJBI. AHOMAaJINK CBOMCTB OIIK-2 31, V1,
BOJIbI U UX CBSI3b CO CTPYKTYPOIL. HI

20. | dusnyecKre NOKa3aTelIM KauecTBa BOJBL. OIIK-2 31, V1

21. | Xumuueckue moka3aTeian KauecTBa BOJIbI. OIIK-2 31

22. CaHUTapHO-TUTHEHUYECKHE M OMOJIOTUYECKUE MOKa3aTelld Kave- OIIK-2 31, V1,
CTBa BOJEL. H1

23. | XKectkocTh npupoaHoi Boabl. OnpeneneHue KapOOHATHON U OIIK-2 31, V1,
00111e# )KeCTKOCTH IPUPOJTHOMN BOJBI HI

24. | IIpoueccsl hopmupoBanus npupoaHbix Boj. Knaccudukamus son | OIIK-2 31, V1,
10 Ha3HAYCHUIO. H1

25. | Koarynsuus: KOJUWTIOMAHO-XUMUYECKas, KHHETHYECKasi U THAPO- OIIK-2 31, V1,
JTUHAMUYecKasi CTOpoHa npoiecca. CTpykTypooOpa3oBaHue U H1
baoKyasIHs. DIeKTPOKOAT YIS IUS

26. | .MemOpanHble mporecchl: MukpoduiabTpanus, yiasTpadunstpa- | OIIK-2 31
1usi, 0OpaTHBI 0OCMOC.

27. | NonHblit 0OMEH U MOHUTHI. DJIEKTPOAUATN3 U UOHUTOBBIE MEM- OIIK-2 31, V1,
OpaHBbI. H1

28. Mukpoopranu3Mbl U UX TOJOXKEHHWE B cucTteMe kuBoro mupa. | OIIK-2 31, V1,
Cucrematuka U MOP(OIOTHUECKUE XAPaKTEPUCTUKU OCHOBHBIX H1
TPYII MUKPOOPTaHU3MOB.

29. | IIpouecchl caMOOYHIIEHHs] BOAOEMOB M POJb B HUX pasinuHbix |  OIIK-2 31, V1,
rpyIIn MUKpOOpranu3MoB. CaMOOUMILIEHHE OT MaTOr€HHOW MHUK- H1
podraopsI.

30. | Bpennas nesTeiapbHOCTh THAPOOMOHTOB: IIBETEHHE BOJOEMA, OIIK-2 31, V1,
€ro BIUsSHHE Ha paboOTy BOJOMPOBOTHBIX OYHCTHBIX COOpPYXKe- H1

HUN U Mepbl 00PHOBI C HUMHU.

5.3.1.2. 3agauu K 3a4ery
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Conep:xxanue

Kommne-
TEeHLHUA

WK

CocTaBbTe 3JEKTPOHHBIE (HOPMYIBI 3JIEMEHTOB, IOPSIKOBHIE
HOMepa KoTopeix 12 u 8. ['padmdecku pacrnpenenuTe IEeKTPOHBI
o opOutansiM (KBaHTOBBIM siuelikam). Onpenenure BO3MOKHbBIE
CTCTICHH OKHCJICHHE aTOMOB B HOPMAJIBHOM M BO30YXKICHHOM
COCTOSIHUH

OIIK-2

V1, Hl

Jns coenunennii: MgO, NH4NO3, Ca3(POs)2, HoSOs3 cocraBbte
rpadudeckue GopMyIibl. YKaXKUATE TUIIBI XUMHUECKUX CBsized. B
KaKOM COCJIMHCHUU €CTh XMMHYECKas CBs3b, OOpa30BaHHAS II0
JOHOPHO-AKIENTOPHOMY MEXaHU3MY?

OIIK-2

V1,H1

Bo ckonbko pa3 yBenuuutcsi ckopocth peakiuu: NO(1)+03(r) —
NO2(1)+0O2(1) npu yBenuyeHu# 001Iero AaBjieHus B 2 pa3a?

OIIK-2

V1, H1

B kakyro cTOpoHy CMECTUTCSI paBHOBECHE:

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

a) P YBEJIMYCHUU AaBJIeHUs; 0) IPU HarpeBaHUU; B) TIPU
YMEHBIIICHUH KOHIICHTPAIIMU aMMHaKa?

OIIK-2

V1,Hl1

B 500 mu pactBopa conepxutcs 128 r NaxSO4. Onpenenure mo-
JISIPHYIO KOHLEHTPALIUIO COJIU B PACTBOPE

OIIK-2

V1,Hl1

Paccuuraiite pH nys 0,1M pactBopa consanoi kucinotsl 1 0,01M
pacTBOpa rUAPOKCUIA HATPUS

OIIK-2

V1,Hl1

CocraBbTe ypaBHEHHUS THAPOJIN3a KapOOHATa HATPHS, YKAKHUTE
XapakTep Cpelibl B pacTBOpe.

OIIK-2

V1,Hl1

[Tonbepure KO2(PHUITUEHTHI K OKHCITUTEIBHO-
BOCCTAaHOBUTEIHHBIM PEAKIUSIM METOJOM JJIEKTPOHHOTO OayiaH-
ca. YKaXUTe OKUCIUTENb U BOCCTAHOBUTEb:

K>Cr,07 + HC1 — CrCl; + Cl; + KCl + H20

FeSO4 + KMnO4 + H2SO4 — Fea(SO4)3 + MnSO4 +K2SO4 + H2O

OIIK-2

V1,Hl1

VkaxnTe HOH KOMHJ’IGKCOO6p&3OBaTeJ'II), €ro CTCICHb OKHCIIC-

HUS, JIUTaH/bI, KOOPAWHAIMOHHOE YUCJIO, HA30BUTE KOMILIEKC-
Hble coenuuenus: a) Nas[Co(CN)s] ; 6) [Pb(H20)4]Cls.

OIlK-2

V1, Hl

10.

Hanummre B MoNeKyJIssipHOH M MOHHOM ¢opMe ypaBHEHHs pe-
aKmui: 1) MgO + HNO; —; 2) AI(OH); + HCl —; 3) KOH + CO; —;

4) NH4sNO; + NaOH —; 5) ZnCl, + NaOH —; 6) K3PO4 + Ca(NO3), —;

7) Fe(OH); + KOH —; 8) FeSO4 + K3[Fe(CN)s] —

OIIK-2

V1, Hl1

11.

[IpoBeauTe CTaTUCTUYECKYIO 00paOdOTKY pPe3yabTaTOB MATH TO-
kazanuii nomsipumerpa: 10,50, 11,00, 10,60, 10,40, 10,35, npu
3HaueHuu kodpdunuenta CtrroaeHTa t = 2,776 (n1oBepUTENbHAS
BeposaTHOCTb 0,95).

OIIK-2

V1, Hl1

12.

[Ipu onpenenenuu conepkaHus xeie3a B BOAOINPOBOJIHON BOJE
OBLIIO MOJTYUYEHO CpeiHee apu(MEeTUIeCKOe 3HAUCHHE ONTHYe-
cKoil moTHOCTH 1poOkI 0,45. 3Has, 4TO 3HAUECHUE ONTUYECKOM
IJIOTHOCTH JUIsl CTAHJIApTHOTO pacTBopa ¢ kKoHueHTpanuen 0,004
mr/mi coctapisieT 0,30, BEIYUCIHUTE COJIEpKaHUE JKelie3a B Ipode
B MI/IL.

OIIK-2

V1, Hl1

13.

[Ipu onpenenenuu conepkaHusi ITaHOJIA B BOJHOM PacTBOPE
pedpakTOMETPUIECKUM METOJO0M OBLIO TTOJIYYEHO CpeHee
apudmeTryeckoe 3HaUCHUE TIOKa3aTels IPETOMIICHUS, paBHOE
1,338. 3Has1, 9TO MOKa3aTeNb NPEIOMIICHHUS JIJIsl CTAHAAPTHOTO

OIIK-2

V1, Hl1
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pactBopa ¢ oobemHoM noneit ciupra 20% pasen 1, 342, paccuu-
TaiiTe 00BEMHYIO JIOJIIO CIIMPTA B UCCIEAYEMOM PACTBOPE.

14. | BeruncnuTe KOHIEHTPALUIO (B I/MIT) pacTBOpa caxapo3bl, €CIIU OIIK-2 V1, H1
[IPH MOJIIPUMETPUPOBAHUHU B KIOBETE AJTUHOU 1 M U yZeIbHOM
BpalIEHUH yTiia NoJjispu3anuu +66,5° nu3MepeHHbIN yTroi Bpaille-
HUS TJIOCKOCTH TOJIIPU3AIMK CBeTa 3 cocTanisieT 3,325°.

15. | Ilpu npoBeneHNH NOTEHIMOMETPHUECKOTO TUTPOBAHUS P00 OIIK-2 V1,H1

Mosioka pactBopom 0,1 H rugpokcua HaTpus (00bEM aTUKBOTHI
10 mur), 6BUTO TTOTYUYEHO CpeiHee apu(PMETHISCKOE 3HAUCHUE
AKBUBAJIEHTHOTO 0O0beMa TuTpanTa 1,86 mi. Beruncnure kuc-
JIOTHOCTh MOJIOKA B rpajycax TepHepa.

5.3.1.3. Bonpocsl K 3K3aMeHy
He npenycmotpen

5.3.1.4 IlepeyeHb TeM KypCOBBIX IPOEKTOB (PadoT)

He npenycmotpen

5.3.1.5. Bonpocsl K 3a1uTe KypcoBOro npoexra (padorsl)

He npenycmotpen




Crtpanuna 16 u3 31

5.3.2. OueHo4HbIe MaTEPHAJIbI TEKYLIEr0 KOHTPOJIA

5.3.2.1. Bonpocsl TeCTOB

Kommne-

Ne Conep:xxanue — HNIAK
1. M30TONBI XapaKTEPU3YIOTCS OJUHAKOBBIM. .. OIIK-2 31
2. ATOMHasl €IMHUIIA MACChI — 3TO ... OIIK-2 31
3. XHUMHUYECKUH JIEMEHT - 3TO.... OIIK-2 31
4. B cocTtaB aToMHOr0 sigpa BXOJST. .. OIIK-2 31
5. 1 MoJIb ra3a mpH H.y. 3aHUMAET O0BEM. .. OIIK-2 31
6. [TopsinkoBBIIl HOMEp PJIEMEHTa COBNAAAET C YUCIIOM. .. OIIK-2 31

OIIK-2

7. KoymuecTBo BelecTBa — 3TO BEIMYMHA, XapaKTepU3yIOmas ... OIIK-2 31

8. AToM — 93710 ... OIIK-2 31

0. MonekyJia — 3710 ... OIIK-2 31

10. | MonspHas macca — 370 ... OIIK-2 31

11. | BaneHTHBIMU 3JIEKTPOHAMHU HA3bIBAIOT: OIIK-2 31

12. | Kakoe KBaHTOBOMEXaHMYECKOE MPABUIIO WIIM IIPUHLIUII OTPaHU- OIIK-2 31
YUBaET MAKCUMAJIBHOE YUCIIO 3JIEKTPOHOB, 3aCEIISIOIINX OTHY
aTOMHYI0 opOuTans?

13. | BeiOepute BepHOE yTBEpkAeHUE (IIPO EMKOCTH IEKTPOHHBIX OIIK-2 31
MOAYPOBHEH):

14. | Kakoe KBaHTOBOE YMCIIO JIEKTPOHA HE 3aBUCHUT OT OCTAJIbHBIX OIIK-2 31
KBaHTOBBIX YHCeN?

15. | Pasmep u dopma 311eKTPOHHOTO 00JIaKa OIpeIessieTcs 3SHaUCHH- OIIK-2 31
eM:

16. | ®usnueckasi CyurHoCTh MEPUOJTUIECKOTO 3aKOHA COCTOUT B TOM, OIIK-2 31
YTO NP NOCJIEIOBATEILHOM YBEJINYEHUH. ..

17. | BeiGepute BepHOE yTBEpXkKAeHUE (IIPO CTPOEHHUE MEPUOTNIECKOI OIIK-2 31
CUCTEMBI):

18. [Iepuoanueckuii 3aKOH CBA3BIBAET CBOMCTBA XUMHUUYECKHUX DJIE- OIIK-2 31
MEHTOB...

19. | HampaBneHHOCTb 3JIEKTPOHHOTO 00J1aKka B IPOCTPAHCTBE OIpe- OIIK-2 31
JIEJISIETCS] 3HAYCHUEM

20. | BriGepuTe nBa BEpHBIX YTBEPKIEHUS, CIPABEIIUBBIX JUIS psijia OIIK-2 31
sanemenToB Na, Mg, Al, Si, P:

21. | Haubonee cunpHBIMH OCHOBHBIMU CBOMCTBaMHU 00JIa1aeT TU/I- OIIK-2 31
POKCHII. ..

22. | Haubonee cumbHBIMU KHCIIOTHBIMU CBOWCTBaMHU 00J1a/1a€T KHUC- OIIK-2 31
JoTa ...

23. | BriGepuTe qBa BEpHBIX YTBEPKICHH, CIPABEITUBBIX JUIS psijia OIIK-2 31
anemenTtoB B, Al, Ga, In, Tl:

24. Hawnbonee cHABHBIMH OKHCIIMTEILHBIMUA CBOMCTBAMU 00JIAAAIOT OIIK-2 31
aTOMBI JIEMEHTA ...

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

26. | BomoponHas cBs3b — 3TO cienrduueckasi pa3HOBUAHOCTb ... OIIK-2 31

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

28. | K ocoOeHHOCTSIM METATHYECKON CBSA3H OTHOCUTCH ... OIIK-2 31

29. | MoHHas CBS3b — 3TO XMMHYECKas CBS3b ... OI1K-2 31




Crpanuna 17 u3 31

30. | K ocoGeHHOCTSM KOBaJICHTHOM CBA3H OTHOCHTCH ... OIIK-2 31
31. | Curma-cBsi3b M IU-CBSI3b — 9TO Pa3HbIC ... OIIK-2 31
32. | K OCHOBHBIM XapaKTEpUCTUKAM XUMHUYECKOM CBSI3U OTHOCHUTCS ... OIIK-2 31
33. | ToapKO OCHOBHBIE OKCHUIbI PACIIOJIOKEHBI B PSAY. . . OIIK-2 31
34. | Okcun nmHka u okcua pocdopa (V) ABISIFOTCS COOTBETCTBEHHO OIIK-2 31
35. AMQOTEpHBIMU CBONCTBAMHU 00JIaJTA€T OKCHU]T ... OIIK-2 31
36. | B peakuuio ¢ Bo/1o¥ He BCTynaroT 00a OKCHJIa, PACTIOI0KEHHbBIE OIIK-2 31
B psAY:
37. | YKaxuTe OKCHUJ, CIOCOOHBIM B3aUMOCHCTBOBAThL U C KUCIOTOM, OIIK-2 31
U C OCHOBAHHEM ...
38. | KopocTeIM BelecTBaM OTHOCHUTCS: OIIK-2 31
39. CII0’KHBIM BEIECTBOM SBIISIETCS: OIIK-2 31
40. | TosbKO HEMETAJLIBI PACIIOJIOKEHBI B PALY: OIIK-2 31
41. | Tonbko MeTaJlJIbl PacOJIO0KEHBI B PSIY: OIIK-2 31
42. | ToJbKO 3JEKTPOJIUTHI PACIIOIOKEHBI B PIAY: OIIK-2 31
43. | OTau4uTENIbHBIM CBOMCTBOM BCEX KHUCIIOT SIBJISIETCS: OIIK-2 31
44, CryneHyaTas Juccoumals XxapakTepHa JJisi KUCIIOT: OIIK-2 31
45. | BeiGepuTe B3aMMOACHUCTBUS, B KOTOPBIX OJTHUM U3 MPOAYKTOB OIIK-2 31
SIBJIACTCSL PACTBOPUMAsSL KHCIIOTA:
46. C paz0aBiieHHOH CEPHOM KUCIIOTOM B BOJAHOW Cpe/ie B3auMO/ICHi- OIIK-2 31
CTBYIOT KQXKJIO€ M3 YEThIPEX BEIICCTB:
47. | Tonbko GECKUCIOPOIHBIE KUCIOThI PACHIOIO0KEHBI B PSAY ... OIIK-2 31
48. | OTau4YuTeIbHBIM CBOMCTBOM COJICH SIBJISICTCSI: OIIK-2 31
49, CryneHyaTas quccouuanus XapakTepHa JJis OCHOBaHUM: OIIK-2 31
50. | Beibepure BelecTBa, BCTYIAOIINE B PEAKITUIO ¢ BOAOH ¢ 00pa- OIIK-2 31
30BaHMUEM IIEJIOYUH:
51. | C ruapokcuioM HaTpusi B BOJHOM cpefie B3auMOJIEHCTBYIOT OIlK-2 31
Ka)KJ10€ U3 YEThIPEX BEIIECTB:
52. | Toapko mIEN0YM pacroaoKEHbI B sy ... OIIK-2 31
53. | ToapKo cpeiHHE COIU PACTIOIOKEHBI B PSAY ... OIIK-2 31
54. | C obpa3oBaHUEM COJIM MOTYT pearupoBaTh JIPYT C IPYTOM. .. OIIK-2 31
55. | lluHk He pearupyerc ... OIIK-2 31
56. | Xnopun menu (1) Mmoxer pearupoBarts C ... OIIK-2 31
57. | 3akonsl Payns u Bant-I'odhda cipaBensiuBbl aiis. .. OIIK-2 31
58. | OcMOTHYECKOE JaBIE€HUE BOBHUKAET B CUCTEME. .. OIIK-2 31
59. | CormacHo BTOpoMy 3aKoHY Payiisi, BenuunHa U3MEHEHUS TEMIIE- OIIK-2 31
paTyp KUIIEHUS U 3aMep3aHusl PACTBOPOB. ..
60. | HachlleHHBIM Ha3bIBAETCSI pACTBOP, B KOTOPOM ... OIIK-2 31
61. | K cycneH3usM MOKHO OTHECTH CMECH BEIIECTB ... OIIK-2 31
62. | K»sMynIbCcHsIM MOKHO OTHECTH CMECH BEIIECTB ... OIIK-2 31
63. | MaccoBas nons 12 r BemectBa B pactBope maccoit 260 r cocras- OIIK-2 31
JISI€T ...
64. Macca Bojs, comeprxkaniasics B 370 T 5%-Horo pacTBopa, paBHa OIIK-2 31
65. | MonsipHast KOHIEHTPALMS PaCTBOpPa CEPHOM KUCIIOTHI, COIEp- OIIK-2 31
xamiero B 500 mn 4,9r BemecTBa, paBHa ...
66. | K a»po30515iM MOKHO OTHECTH CMECH ... OIIK-2 31
67. | MonsipHasi KOHIEHTPAIMS PacCTBOpa TMAPOKCUIA HATPHS, CO- OIIK-2 31
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nepskamero B 200 mn 8 T BeniecTna, paBHa ...

68. | B 600 r pacTtBopa ¢ koHLeHTpauueu 12,5 mac.% conepxurcs OIIK-2 31
Macca BEILeCTBa. ..

69. | Macca cynbsdara meau (I1) B 250 M1 pacTBOpa ¢ MOJIIPHOM KOH- OIIK-2 31
nentpanuei 0,1 Mosw/11 paBHa ...

70. | Ecnu B pactBope u3 150 MoJiekys1 Ha MOHBI pacnajioch 25 Mosie- OIIK-2 31
KYyJ, CTENIEHb IMCCOLMALIMY BELIECTBA PABHA ...

71. | CpaBHUB KOHCTaHTbI JUCCOIMALINH, BEIOGPUTE CAMBIN CIIa0bIi OIIK-2 31
ANEKTPOJIUT:

72. | KoncranTa AMCCOLMALIMM THIPOKCHIA aMMOHHUSI COCTaBIIsIET BE- OIIK-2 31
muuuny 0,0000176, BBIYKMCIUTE CTENIEHb €r0 AUCCOIMALINM B
pactBope ¢ KoHteHTpanuei 0,1 Mob/i :

73. | Beibepure BemecTBa, MPOSIBIISIONINE CBOMCTBA AJICKTPOJIUTOB OIIK-2 31
(HE2TIEKTPOIUTOB):

74. | KonnuecTBeHHbIMU XapaKTEPUCTUKAMH CHUJIbI JIEKTPOJIMTA SB- OIIK-2 31
JISFOTCSL:

75. Bri6epute dakTophl, yCHIMBAIONINE AUCCOIIUAIIMIO MOJICKYJT OIIK-2 31
JIEKTPOJINTA B BOJHOM PacTBOpE:

76. | YKaxuTe COUCOK BELECTB, BOAHBIE PACTBOPbI KOTOPBIX UMEIOT OIIK-2 31
KHUCJIBIM XapakTep:

77. | I'maposin3oM coJieil Ha3bIBaloT. .. OIIK-2 31

78. Bojgopoansblilt nokaszaress. .. OIIK-2 31

79. | Beibepute comu, B BOIHBIX paCTBOPax KOTOPBIX HAOIIOJaeTCS OIIK-2 31
ONMM3KUIl K HEUTpabHOMY (KHUCIIOMY, IIEIOYHOMY ) XapaKkTep
CpEJbL:

80. | Boibepure BepHOE yTBEP)KICHHE: CKOPOCTh XUMUYECKOH peak- OIIK-2 31
LMY — 9TO U3MEHEHHUE. ..

81. | Boibepure pakTopsl, BIUSIONIME HA CKOPOCTh XMMUYECKOH pe- OIIK-2 31
aKLHUu:

82. | Boibepute BepHOE YTBEpKJIEHHE: KaTAINU3 — 3TO ... OIIK-2 31

83. | Xummuueckoe paBHOBECHE — ATO ... OIIK-2 31

84. | B xakoM HampaBJIEHUU CMECTUTCS XMMHUYECKOE PAaBHOBECHE B OIlK-2 31
peaKuuu Ipy yBEINYEHUH KOHLIEHTPALMK OTHOTO U3 PEarcHTOB
(TemmepaTypbl CUCTEMBI, 1aBJICHUS):

85. | Boibepute U3 ciucka OCHOBHYIO OTIMYUTEIbHYIO YEPTY KOM- OIIK-2 31
TIEKCHBIX COCTUHCHHI:

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

87. Jluragn — oT0 ... OIIK-2 31

88. | Onpenenure KoMIUIeKCOoOpa3zoBaTelNb (JIUTaH 1, KOOPAMHAIIMOH- OIIK-2 31
HOE€ YHUCJIO) B COeIMHEHHUU: Tekcaranodeppar (+3) kanus

89. | Boibepute npaBUIIbHBIN BapUaHT Ha3BaHUS COEAMHEHUS, B KOTO- OIIK-2 31
POM KOMIUIEKCO00pa3oBaTenb — MUHK (+2), TUTaH — THIPOKCHU]T
aHMOH, KOOPAWHAIIMOHHOE YUCIIO — 4, MOH BHELIHEN cepbl —
KAaTHOH KaJIMsl:

90. | IIpu cocraBieHnU ypaBHEHUI METOJIOM AJIEKTPOHHOTO OajaHca OIIK-2 31

91. | YkaxuTe BapuaHT OTBETa, COOTBETCTBYIOLIMM cTeneHsMm okuc- |  OIIK-2 31
JIEHUS XJIOpAa B COEAMHEHMSIX: XJIOP, XJIOPOBOAOPOAHASI KHCIIOTA,
XJIOpHasl KMCJIOTA, XJIOPHOBATAsI KMCIIOTA.

92. | YKaxuTe BELIECTBO, SIBISIOLIEECS OKHCIUTEIEM B CXEME PEaK- OIIK-2 31
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uu: ¢pocdop + XJopHOBATAsA KHCIOTA + Boaa = opTodocopHas
KHCJIOTa + XJIOPOBOIOPOIHAS KHCIIOTA:

93. | YkaxuTe BapuaHT OTBETA, COOTBETCTBYIOLIHNM CTENIEHSAM OKHC- OIIK-2 31
nenus Gocdopa B coenunenusx: okcua Gocedopa (I1I), pochop,
oprodochopHas kuciora, hochur

94. | Ykaxure BapuaHT OTBETA, COOTBETCTBYIOIIHUM CTEIIEHSIM OKHC- OIIK-2 31
JIEHUs Maprasiia B coelMHeHusx: okcua mapranuna (1), mapran-
1[0Basi KUCJIOTa, okeua Mapradua (IV), manranat xanus

95. | YKaxkuTe BElIECTBO, IBISIOIIECECS BOCCTAHOBUTEIIEM B CXEME OIIK-2 31
peaknuu: a3oTHas kucioTa + docdop + Boma = oprodochopHas
kuciota + okcuj azota (11)

96. | OcHoBHOM 3aaueli KAUECTBEHHOI'O aHAJIM3a SIBJISIETCSL: OIIK-2 31

97. | Beibepure BepHOe npoaoinkeHue ¢paspl: aHaauTuaeckuii curnan | OITK-2 31
—93T0...

98. | Boibepute MeToAbl pa3aeiaeHus] KOMIIOHEHTOB MPOOBI: OIIK-2 31

99. | OyHKIMOHATBFHBIM CUYUTAIOT aHAJIN3, TIO3BOJISIOLINIA WACHTU(DH- OIIK-2 31
[IUPOBAThH WJIH OMPEICIHUTH ...

100. | Cocrasstomiast 0011el NOrpenHocT u3Mepenus, coxpanstomas | OIIK-2 31
CBOE€ 3HAUEHUE B MOBTOPHBIX IKCIIEPUMEHTAX, Ha3bIBACTCH ...

101. | CocraBstomiast 0011el NOrPEUTHOCTH U3MEPEHMSI, UMEIOLIAst OIIK-2 31
pa3Hoe 3HauYeHHE B NOBTOPHBIX IKCIIEPUMEHTAX, Ha3bIBACTCH ...

102. | Pe3ynpTaThl U3MEPEHUH, PE3KO OTINYAKOLIUECS OT IPYTUX MO- OIIK-2 31
BTOPHBIX U3MEPEHUIl, COIepPKaT. ..

103. | YkaxuTe NpuYrHbI BOSHUKHOBEHHS CUCTEMAaTHYECKUX OINOOK: OIIK-2 31

104. | BeiOepuTe HEBEpHOE YTBEPKICHHUE: aHATMTHUYSCKAS PEAKITUS OIIK-2 31
JOJDKHA. . .

105. | Beibepute BepHbIe Ha3BaHUS CIIOCOOOB BBITIOJHEHUS Ka4€CTBEH- OIIK-2 31
HOT'O aHAIIN3a:

106. | YkaxkuTe OTIIMUUTENbHYIO YEPTY BBIIIOJHEHUS APOOHOr0 Kaue- OIlK-2 31
CTBEHHOTO aHaJIN3a

107. | OTHOCHTENIBbHAS MOTPEIIHOCTh XUMUYECKUX METOJIOB aHAIN3a HE OIIK-2 31
IIPEBBILIACT ...

108. | AHaTUTUYECKUM CUTHAJIOM B IPaBUMETPUUECKOM aHaJIU3€ SABJIS- OIlK-2 31
ercs ...

109. | AHanTUTUYECKUM CUTHAJIOM B TUTPUMETPUYECKOM aHAJIU3€ SABIIS- OIIK-2 31
eTcs ...

110. | Kakas ¢popma ocaaka ocaxkgaemoit popmel Haubosee yaooHa OIIK-2 31
Ui QUIBTpAlMK U IPOMBIBAHHUS?

111. | BeiGepute BepHOE yTBEPKACHUE: TUTPUMETPUUECKUNA METO/ OIIK-2 31
aHaJIM3a OCHOBAH HA U3MEPEHHUH ...

112. | Kakoif MOMEHT B X0/i€ TUTPOBAHUS HA3bIBAIOT TOUKOW IKBUBA- OIIK-2 31
JIEHTHOCTH?

113. | BeiGepuTte u3 cnucka TpeOOBaHuUs, PEABIBIsIEMbIE K CTaHIApT- OIIK-2 31
HBIM BEILECTBaM.

114. | TouHO M3MEPEHHYIO MOPLMIO PaCTBOPA HA3bIBAOT ... OIIK-2 31

115. | BoibepuTe KOMIOHEHT TUTPYEMOI'O pacTBOPA, Ubsl OKpacka B XO- OIIK-2 31
JI€ TUTPOBAHMSI U3MEHSIETCS:

116. | MoMeHT OKOHYaHUSI TATPOBAHUS COOTBETCTBYET HACTYIUICHUIO OIIK-2 31

117. | Beibepute TpeGoBaHus, IPEIbsBIIEMble K aHATUTHYECKUM pe- OIIK-2 31
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AKIUAM B TUTPOBAHHU:

118.

BoibepuTe U3 cnrcka TOYHYI0 MEPHYIO MOCYY:

OIIK-2

31

119.

Ha3oBute B MEpPHOU ITOCY b, UCIIOJIB3YEMOM IS U3MEPEHUS
TOYHOro 00beMa TUTPAHTA!

OIIK-2

31

120.

HazoBute Bua MepHOI MOCYbI, UCTIOIB3YyEMOM AJIsl IPUTOTOB-
JICHUS] paCTBOPOB C TOYHON KOHIICHTPAIUEH:

OIIK-2

31

121.

[Tponomxute (pasy: KUCIOTHO-OCHOBHOE TUTPOBAHHUE OCHOBAHO
Ha PeaKluy ...

OIIK-2

31

122.

Kakue HoHbI MOKHO ONPENEIUTh METOIOM KOMIUIEKCOHOMETPH-
4ECKOro TUTPOBAHHUA?

OIIK-2

31

123.

B xakom o6beme 0,05 H. pactBopa conepxarcs 5,30 r kapOoHaTa
HaTpus?

OIIK-2

31

124.

HazoBute MepHyto ocyay, KOTOPYIO UCHOB3YIOT U3MEPEHHUS
QIMKBOTHI:

OIIK-2

31

125.

VKaXuTe TOYHOCTh B3BEIINBAHMS HAa aHAJIMTUYECKUX Becax:

OIIK-2

31

126.

VYcraHoBuTe MPaBUIBHOE COOTBETCTBUE MEXKIY KJIACCOM HEOp-
FaHUYECKUX COeIMHEHMI U Ha3BaHHEM BEIIECTBA.

Kiacc Heoprannueckoro coeuHeHuUs HasBanue Bemnecrna
A. IByXOCHOBHAasl KMCIJIOTa 1. yrnekucineli ra3

b. pactBOoprMOEe OCHOBaHUE 2. XJIOpUJl HATpuUs

B. KHCIIOTHBIN OKCH 3. cepHas KHCIIOTa

I'. cpenssis conb 4. TUAPOKCHJT KaJIHsI

OIIK-2

31

127.

Jlucconmarust — 3To Ipolecc

1. B3aUMOACHCTBHS KHCIIOT CO IICITIOYaMM
2. pacraja BEIIeCTB Ha HOHBI

3. B3aUMOJCHUCTBHS BEIIECTB C BOJIOU

4. B3aUMOJEHCTBHUSI BEIIECTB C BOJIOPOJIOM

OIIK-2

31

128.

TutpumMeTpUUecKnil METOl aHaIN3a OCHOBaH Ha U3MEPEHUU

1. Macchl ocakJIeHHOU (hOPMBI OTIPEIETIEMOT0 KOMIIOHEHTA

2. oObeMa rasza, y4acTBYIOLIETO B PEAKIMH C OMPEACISIeMbIM
KOMIIOHECHTOM

3. o0bemMa TUTpaHTa, PEearupyroIIero ¢ ONpeAeNsieMbIM KOMIIO-
HEHTOM

4. IJIIOTHOCTH PacTBOPA, COAEPIKALIErO OMpPEAeNIeMbld KOMIIO-
HEHT

OIIK-2

31

129.

B KHCIIOTHO-OCHOBHOM TUTPOBAaHUU UCHOJb3YIOT HHINKATOPHI
1. METHIIOBBIN OpaHKEBBII

2. XpOMOT€H YEpHBbII

3. Kpaxman

4. denondranenn

OIIK-2

31

130.

Illeao4ym — 3TO ... B BOJIE OCHOBAHUS

OIIK-2

31

131.

[Ipouecc B3aMMOAEHCTBHUS BEILIECTB C BOJIOM HA3bIBACTCA ... ...

OIIK-2

31

132.

B 0,1n. pacTtBOpe consiHoM kucaoTsl pH paseH ......

OIIK-2

31

133.

MornsipHasi KOHIEHTpauusi (B MOJbB/JI) pacTBOpa THAPOKCHIA
HaTpus, cojepxkaero B 1 4r BeniecTsa, paBHa ...

OIIK-2

31
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5.3.2.2. Bonipochbl JJist YCTHOTO OIIpoca

Conep:xxanue

Kommne-
TEeHLHUA

WK

Jaiite onpeseneHne NOHATUAM: aTOM, MOJIEKYJla, aTOMHAs U MO-
JIEKyJIIpHas Macca, KOJIMYECTBO BELECTBA (MOJIb), MOJISIpHAsI
Macca. [lepednciante OCHOBHbIE CTEXHOMETPHUUECKHE 3aKOHBI
XUMHH.

OIIK-2

31

JlaiiTe onpeneneHre NOHATHIO SKBUBaJeHTa BemecTsa. [Ipuse-
aute GopMyJIBI ISl pacueTa MOJISIPHOM Macchl SKBUBAJICHTA Be-
miectBa. ChopmynupyiTe 3aKOH SKBUBAJICHTOB.

OIIK-2

31

Onumure cocTaB U CTpoeHHE aroma. YTo Takoe aTOMHast Opou-
tans? ChopMynupyiTe GU3NIECKUN CMBICIT KBAHTOBBIX YHCEN U
TIOPSAOK 3aIIO0JTHEHUSI aTOMHBIX OpOHTAaJIeH JIEKTPOHAMH.

OIIK-2

31

Chopmynupyiite [lepuonuueckuii 3aKOH U OMUIIUTE CTPOEHUE
[Tepuonuueckoit cuctemsl 351eMeHTOB. [leproMUHOCTh U3MEHE-
HUS OOIIMX CBOMCTB 3JIEMEHTOB M WX coenuHeHwi. [IpuBenure
MIPUMEPBI.

OIIK-2

31, V1

HazoBute Trmbl XuMudeckoi cBsi3u. Kak oOpa3yroTcs 6- u m-
cBs13u? MexaHn3Mbl 00pa3zoBaHue OOILEH 3JEKTPOHHOM Mapsbl.
Urto Takoe JOHOPHO-aKLUENTOPHOE B3aUMOJeicTBre?

OIIK-2

31

Knaccudukanus Heoprannueckux Bemects. [IpocTsie u crnox-
HBIE BenlecTBa. B 4eM 0COOEHHOCTh CBOMCTB METAJNIOB U HEME-
TaJy10B? COCTaBbTE CXEMbl YPAaBHEHUM pPEAKIIHA.

OIIK-2

31, V1

Oxcunpl. Knaccngukanus, cnocoObl MoTydeHust 1 XHMUYECKHe
CBOWCTBA KMCIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX OKCUA0B. Co-
CTaBbTE CXEMbl YPABHCHHM pEaKIMil.

OIIK-2

31, V1

OcHoBanus, ampoTepHbie THAPOKCHABL. CIIOCOOBI MOTYYEHHS U
XUMUYecKue cBorcTBa. COCTaBbTE CXEMbl YPABHEHUHN PEaKITUH.

OIIK-2

31, V1

Kucnotsl. Knaccudukanusi, cnocoOs! moydeHus 1 XUMUYECKUE
cBoicTBa. B3zanMopeiicteue kuciior ¢ Mmetayuiamu. CocraBeTe
CXEMbI YPABHEHUN PEAKLIUN.

OIIK-2

31, V1

10.

Knaccudukanus coneit. CriocoObl TOTyYSHHUS U XUMUUECKHE
cBoiicTBa cosiel. COCTaBbTE CXEMBl YPABHEHUIN PEAKIIMM.

OIlK-2

31, V1

11.

DHeprerudeckue 3 PeKThl, COMPOBOKAAIOIINE XUMUUECKUE Pe-
aKIInH. Kaxkwe PC€aKn HAa3bIBAIOT SK30TCPUMUYICCKNMHU, a4 KaKUC
SHIOTEPMUYECKUMHU?

OIIK-2

31

12.

CKOpOCTB XUMHNYECKUX peaKHHﬁ, €€ 3aBUCHUMOCTH OT KOHIICH-
TpallMU pearupyroLMx BeUIeCTB U JaBieHus razoB. Chopmynu-
pYyHUTE 3aKOH JEHCTBYIOIMX MaccC.

OIlK-2

31

13.

BnusiHue TemnepaTypsl Ha CKOPOCTb XUMUYECKUX PEAKIIHI.
[IpaBuio Baut-I'opda u ypaBuenue Appenuyca. [lonstue o ka-
Tanu3e. MexaHu3M IPOTEKAaHUs PEAKIIUH.

OIIK-2

31

14.

Xumnueckoe paBHoBecHe. KoHcranTa paBHOBecus. DakTophl,
BBI3BIBAIONINE CMELIEHNE XMMUUECKOro paBHoBecus. [IpuHnmn
Jle-ITaTense. OnpenenuTe HanpaBlIeHUE NPOTEKAHNS PEAKIIUU B
JAHHBIX YCIOBHUSX.

OIIK-2

31, V1

15.

Knaccudukanms cuctem mo crenenu gucnepcHoct. Hacermen-
HbIE, HEHACBHILLIEHHBIE U MIEPECHILLIEHHBIE pacTBOPLI. PacTBOpH-
MOCTb BEIIECTB.

OIIK-2

31, V1

16.

KonnuratusHeIe CBOIICTBA PaCTBOPOB. CnocoObl BBIPAXKCHUA

OIIK-2

31, V1,
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KOHLEHTpaluuu. Paccunraiite KOHLIEHTPALMIO WIIH COJEPKAHUE H1
BEILIECTBA B pacTBOPE.

17. | ChopmynupyiTe OCHOBHBIC TIOJIOKEHHUS TEOPUU IIEKTPOTUTH- OIIK-2 31, V1
yeckoii quccouuanuu. CuiibHbIe U caalble 31eKTponuThl. CTe-
MIeHb JIMCCOIMAIIMU, KOHCTAHTA AUCCOLMAIINH, UX B3aUMOCBSI3b.

18. | Monnsble peakuuu. Y CJIOBUS HEOOPATUMOCTH pPeakiiuii oOMeHa B OIIK-2 31, V1,
pacTBOpax MEKTPOJUTOB. IIpuBeuTe NpUMEpPHI TAKUX B3aUMO- HI
NEUCTBUHI

19. | Kak npoucxonur gucconuaius Boasl? YTo Takoe HOHHOE MPo- OIIK-2 31, V1,
W3BEJICHUE BOJIbI U YeMY OHO paBHO? BoaopoHbIil U THAPOK- H1
CUJIbHBIN NoKa3arenu. Berunciure pH pactBopa.

20. | Yro Takoe rumposu3 cojieit? Kakue TUIIBI coyel moaBepratoTcs OIIK-2 31, V1,
THAPOJIN3Y M KaKOW XapaKTep Cpebl MPU dTOM GopMupyercsi? H1
Cocras u cBoiicTBa OyhepHbIX pacTBopoB. bydepHas EMKOCTb.

21. | OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiuu. CTeneHb OKHUCIIe- OIIK-2 31, V1,
HUsl. BakHeNme OKUCIUTEIN U BOCCTAHOBUTEIH. H1

22. | CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX OIIK-2 31, V1,
peakuuii. MeTos 3JIeKTpOHHOTO OaJiaHca. H1

23. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIN MOTEHIMAJ. Y paBHEHUE OIIK-2 31, V1
Hepucra. DaekTpoXuMHUECKUN psiji HAIPsDKEHUH METaJlIOB.

24. | Kakue coequHeHus Ha3bIBalOT KOMIUIEKCHBIMU? Chopmynupyii- OIIK-2 31, V1
T€ OCHOBHBIE MOHSTHSI KOOPJIMHAIIMOHHOM Teopuu Bepuepa.

25. | PacmipocTpaHeHHOCTH B IPUPOJIE, CBOMCTBA U OMOIOTHYECKas OIIK-2 31
POJIb S-3JIEMEHTOB

26. | PacmpocTpaHeHHOCTH B IPUPOJIE, CBOMCTBA U OMOIOTHYECKas OIIK-2 31
POJIb P-2JIEMEHTOB

27. | PactipocTpaHeHHOCTH B MPUPO/IE, CBOMCTBA U OMOJIOTHYECKAs OIIK-2 31
poiib d-31eMEeHTOB

28. | OcHOBHBIE MOHATHS KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAJIH- OIIK-2 31
3a. Knmaccudukaiyus MeTo10B aHaIn3a: XUMHIecKue, GU3nKo-

XUMUYECKUE U (PU3NIECKHUE METOJIBI.

29. | Ha3oBuTe Hanbosee TOKCUYHbIE YTIAEBOAOPOABI U UX MTPOU3BO/- OIIK-2 31
HEIE.

30. | [aiite onpenenenue NOHATUS «aacopOrus». B uém 3akmouarot- OIIK-2 31, V1,
csi € OCHOBHBIC 3aKOHOMEPHOCTHU? H1

31. | [aiire onpenenenue NOHATUS «aacopOrus». B uém 3akmouarot- OIIK-2 31, V1,
csi € OCHOBHBIC 3aKOHOMEPHOCTHU? H1

32. | OxapakTepu3yiiTe Boly Kak cpely OOUTaHHsI MUKPOOPIaHU3MOB. OIIK-2 31, V1
JlaiiTe kmaccuuKaIio BOJHBIX MUKPOOPTaHU3MOB.

33. | Kak npoTekaroT npouecchl caMoo4uIeHus: BogoéMoB? YUrto Ta- OIIK-2 31, V1,
KOoe OmopaszpylieHne U Kakue MpoIecchl OHO BKIouaet? Oxa- Hl1
pakTepu3yiTe MUKPOOPTaHU3MbI AKTUBHOTO MJia U OMOIIIEHKH.

34. | JlaiiTe onpeneneHue NOHATUSAM «KOIU-UHACKCY, KKOIU-TUTP» U OIIK-2 31, V1,
«MHUKpOOHOE YrCiioy. OxapakTepru3ynTe OMOIIEHO3BI PUPOTHBIX Hl1
BoA0&MOB. [laliTe MOHsATHE «CUCTEMA CAalTPOOHOCTIY U YKaKHUTE
e€ mpuMeHEHHE TS OIEHKH CTETICHH 3arps3HEHUs] BOJOEMOB

35. | OxapakrepusyiTe NpOCTPAaHCTBEHHOE U 3JEKTPOHHOE CTPOCHHE OIIK-2 31

MOJIEKYJT BOJIbl. OOBSCHUTE MEXaHNU3M 00pa30BaHUs BOIOPO/I-
HOW CBSI3H.
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5.3.2.3. 3agauu 119 NPOBePKHM YMEHHUI M HABBIKOB

Kommne-

Ne Conep:xxanue — HNIAK
1. Brranciure MOJISIpHYHO Maccy, KOJIMYECTBO BEIIECTBA, YUCIIO OIIK-2 Vi
Moutekyn1 u 00beM raza CO», ecinu ero macca 6,4 T.
2. Brrauciaure MosisipHyto Maccy kapOboHaTa HaTpHsl, KOJHMYECTBO OIIK-2 V1, Hl

BELIECTBA U MACCy, €CJIM YUCIIO €70 MOJIEKYJI COCTABIISET
6,02-10°!. B3BecbTe HABECKY HA TEXHUUECKHX BECaXx.

3. CocTaBbTe ypaBHEHHSI BO3MOXHBIX XUMUYECKUX PEAKIUI cep- OIIK-2 Vi
HOM KUCIIOTHI C: 1) BOJIOM, 2) KUCIOTOH, 3) MIEN0YbI0, 4) CONBIO,
5) OCHOBHBIM OKCHJIOM, 6) KUCIIOTHBIM OKCHJIOM, 7) ampoTep-
HBIM OKcHJI0M. Ha30BUTE HCXOHBIE BELIECTBA U IPOJYKTHI pe-
aKIUH.

4. [TocnenoBarenbHO 100ABIISIS pEAKTHBBI B MPOOYPKY OCYIIECTBH- OIIK-2 V1,H1
T€ MPEBPALIACHUS B COOTBETCTBUU CO CXEMOMA:
CrCl; — Cr(OH); — Cr(NO3); — CrPO4

5. Brrancivre miid ruipokcuaa Kajaus MacCy paCTBOPEHHOIO Bellle- OIIK-2 Vi
CTBa, 00BbEM PacTBOpPA, MOJISIPHYIO M HOPMaJIbHYIO KOHIIEHTpa-
1IMH, €CJIM Macca pactBopa 525 r, MmaccoBas 10Jist 5,66%, miot-
HocTh 1,050 r/miL.

6. BoruncnuTe Maccy HaBeCKH, HEOOXOAUMOM JIJIsi IPUTOTOBJICHUS OIIK-2 V1, Hl
250 M 5% pactBopa noBapeHHoOU cosi. [IpuroToBbTE pacTBOp.
7. CocraBbTe ypaBHEHHUS 3JIEKTPOJIUTUYECKON JUCCOLIMAIIUU KHC- OIIK-2 V1, Hl

JIOTHI 1 OCHOBaHUS (HA30BUTE UX), a TAK)KE YPABHEHUSI BO3MOXK-
HBIX PEaKINi MeXAy HUMH, IPUBOIAIINX K 00pa30BaHUIO CPE/I-
HUX, KACJTBIX U OCHOBHBIX cojiel (HazoBute ux). [IpoBenute na-
OOpaTOPHBIN IKCIEPUMEHT.

8. Beraucnure pH pactBopos: 0,005 M runpokcuna Hatpus, 0,03 H. OIIK-2 V1, Hl
cepHoil kucnotsl, 0,07 M ykcycHoi kucnotsl, 0,01 M ruapoxcu-
na ammoHus. [lposeaure nu3mepenue pH pactBopos.

9. CocraBbTe ypaBHEHMsI THAPOJIN3A COJIM B COKPALIEHHOMN, MIOJTHON OIIK-2 V1, Hl1
MOHHO-MOJIEKYJIIPHOU U MOJICKYJISIpHOM (hopmax. YKaxkuTe pe-
aKLuIo cpenbl B pactBope conu. [Iposennre nzmepenue pH pac-
TBOPOB.

10. | ITonGepute K03 PUIMEHTHI K OKUCIUTENBHO- OIIK-2 V1, Hl1
BOCCTAHOBHTEJIBHOM PEAKIIMHU, UCIIONB3YS METOT JIEKTPOHHOTO
OanaHca. YKaXUTe MPOLEeCcChl OKMCICHHS U BOCCTAHOBJICHUS,
OKHCIINTEIb U BoccTaHOBUTENb. [IpoBeauTe 1abopaTopHsIil SKc-
MIEPUMEHT.

11. | CocraBbTe (hOPMYIIBI KOMIUJIEKCHBIX COSIUMHEHUHN, YKAKUTE OIIK-2 V1, Hl
BHYTPEHHIOIO M BHEIITHIOKO c(hepy KOMIUIEKca, KOMITTIEKCO00pa-
30BaTelb, JUTaH/bl, KOOpAUHALIMOHHOE uncio. [IpoBeauTe na-
OOpaTOpHBIN IKCIEPUMEHT.

12. | Beruncnure Maccy rHAPOKCHIA HATPUs, HEOOXOUMYIO JIJIsl IPH- OIIK-2 V1, Hl1
rorosieHus 250 ma 0,11 pactBopa. IIpurotoBeTe pacTsop.

13. | CranpapTusupyiite pacTBOp rUApOKCHIA HATPUS 1O CTaHAAPT- OIIK-2 V1, Hl1
HoMy pacTBopy 0,1 H. aBeseBoOi KUCIOTHI

14. | Onpenenute KUCIOTHOCTh MOJIOYHBIX POAYKTOB B COOTBET- OIIK-2 V1, H1

ctBuu ¢ ['OCT 3624-92 M010KO U MOJIOYHBIE TPOAYKTHI.
TuTpuMeTpUUECKUE METO/IbI ONIPEACIICHNS] KUCIOTHOCTH.
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15.

[IpuroroBbTe CTaHIAPTHBIA PACTBOP COJISIHOM KUCIIOTHI, UCIIOJIb-
3ys cranAapT-TuTp. Onpenennrte KapOOHATHYIO )KECTKOCTh BO-
JOIPOBOAHOM BOJIBI METOJIOM ALMAMMETPHUYECKOIO TUTPOBAHUS.

OIIK-2

V1,H1

16.

[Ipu onpeneneHuu conep kaHus xejie3a B BOJAOIPOBOTHON BOJIE
OBLIO TIOJTyYEHO cpeiHee apuMeTHIecKoe 3HAaUCHUE ONTHYC-
CKOM TI0THOCTH TTPOoOKI 0,45. 3Has1, 4TO 3HAYECHUE ONITHYECKOM
IJIOTHOCTU ISl CTAaHIapTHOTO pacTBopa ¢ KoHueHTparuen 0,004
mr/mi coctapiiseT 0,30, BEIMUCINUTE COAEpKAHUE Kene3a B pode
B MI/IL.

OIIK-2

V1, Hl

17.

[TpoBeanTe cTaTUCTUYECKYIO 00PaOOTKY pe3yJIbTaTOB IISITH T0-
kazanuii nonsipumerpa: 10,50, 11,00, 10,60, 10,40, 10,35, npu
3HaueHnH ko3¢ dunrenta CteroaeHTa t = 2,776 (10BepuUTeIbHAS
BepoaTHOCTb 0,95).

OIIK-2

Vi

18.

[Ipu onpenenenun coiep:kaHus TaHOJIa B BOAHOM PacTBOpeE
pedpaKTOMETPUICCKHM METOJIOM OBLIO MOJTYYEHO CpeIHee
apudmeTryecKoe 3HaUCHUE MOKa3aTels MPEeTOMIICHUS, paBHOE
1,338. 3Has1, 4TO MOKa3aTelb MPEIOMIICHHUS JIJIsl CTAaHAapTHOTO
pactBopa ¢ 06beMHoi1 noneit ciupra 20% pasen 1, 342, paccuu-
TaiiTe 00bEMHYIO JIOJIO CIIUPTA B UCCIIEIYEMOM PAaCcTBOPE.

OIIK-2

V1,Hl1

19.

BrraucnuTe KoHIIEHTpanuio (B I/MIJI) pacTBOpa caxapo3bl, €Cin
MIPH MOJIIPUMETPUPOBAHUHM B KIOBETE ATUHOU 1 M U yAenTbHOM
BpalleHUH yTia NoJsapu3anuu +66,5° n3MepeHHbIN yToi Bpaille-
HUS IUIOCKOCTH MOJIsipu3anuu cBeta 3 cocrasiusier 3,325°.

OIIK-2

V1,H1

20.

[Ipu npoBeneHNN NOTEHIMOMETPUYECKOIO TUTPOBAHUS IIPOO
MoJioka pactBopom 0,1 H rumpokcuaa HaTpus (00bEM aTHKBOTHI
10 M), OBUIO TIOJIYYEHO CpeiHee apu(PMeTHIEeCKOe 3HAUCHUE
HKBHUBAJIEHTHOTO 00beMa TuTpanTa 1,86 M. Beraucnute kuc-
JIOTHOCTBH MOJIOKA B rpagycax TepHepa.

OIIK-2

V1, H1

He npenycmotpensl

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pacyeTHO-rpadguyecKoii) padoThl

He npenycmorpensl

5.3.2.4. Ilepedyenn Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TpaguUecKux pador
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5.4. Cucrema OIlCHMBAHHUA JOCTHKeHHMSI KOMIIETEeHIIUM

54.1. OIIeHKa JOCTHKEHHS KOMIIeTEHIIMH B X0/1e HpOMe)l(yTO‘lHOﬁ arreCcralnmum

YK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 UH(POpMaIuy,
HNPUMEHSATh CUCTEMHBIH TOAXO/I JUIsl PEIICHHS TIOCTABICHHBIX 33/1a4

HNuaukatopsl noctwkenus komnereHimu YK-1 Howmepa BonpocoB u 3aaau

BOITPOCHI IO
BOIPOCBI K | 3aJa4d K | BOMPOCHI K | KYpCOBOMY
9K3aMeHy | O3K3aMeHY 3auery HPOCKTY
(pabote)

Kon Conepxanue

3HaTh MCTOJbl KPUTUYCCKOI'O aHajliu3a u
31 OLCHKN COBPEMCHHBIX HAY4YHBIX JOCTHU- 1-30
)KeHPIfI; OCHOBHBIC IIPUHOMWIIBI KPUTHYC-

CKOI'O aHaJIM3a

YMeTh Mojy4aTh HOBbIC 3HAHHS Ha OCHO-
BC aHajM3a, CHHTE3a W JIp.; cOOMparh U
0000maTe JaHHBIE 10 aKTyaJbHBIM

1-17, 19,20,
yq | HAYIHBIM npobiieMaM, OTHOCSIIMMCS K ) 2795 i
npoQeCcCHOHAIBHON 00JIaCTH; OCYIIECTB- 27_30’
JSTh TOUCK MHGOpPMAIUN U PELIeHUI Ha
OCHOBE JICUCTBUM, IKCIEPUMEHTA U OIIbI-
Ta
Brnagerp  uccnenoBaHueM — IpoOJieMbl
npoecCHOHANBHOM  JIEATENbHOCTH €
NpUMCHCHUEM aHalu3a, CUHTe3a U JpYy- 11 54}175’ 11%’
Hl | rux MeTonoB HWHTEIUIEKTYyaJlbHOM Jes- -- 22_2’5 ’ -
TEJIbHOCTH; BBISABIEHUEM NPOOJIEM U HUC- 27_30’

MIOJIb30BAHUEM aJ€KBATHBIX METOIOB IS
VX pELICHUs

5.4.2. O1neHka J0CTHKEHHSI KOMIIETEHLINI B Xo/1e TEKYIIEro KOHTPOJISA

YK-1 CniocobeH ocyuiecTBIATh MOUCK, KPUTUUECKUI aHAIIU3 U CUHTE3 UH(OpMalUK, TpUMe-
HSATb CUCTEMHBIN OAXO JUIsl PEIIEHUs NOCTABIEHHBIX 3a4a4

WNunukaropsl goctrxenus kommnereHuuu YK-1 Howmepa BonpocoB u 3aaau
3aJa9u IS
BOIIPOCHI
BOITPOCHI MIPOBEPKH
Kon Conepxanne YCTHOTO N
TECTOB YMEHUH U
ompoca
HaBBLIKOB

3HaTh MCTOJbl KPUTUYCCKOI'O aHajin3a Hu
OLICHKU COBPCMCHHBIX HAYYHBIX JOCTUIKC-

31 . 1-125 1-35 -
HUM; OCHOBHBIC MPUHIIUIBI KPUTHYECKOTO
aHanmmsa
YMeTh nosydyaTh HOBbIE 3HAHHSI Ha OCHOBE

y| | dHami3a, CUHTE3a M JIp.; cobuparb u 0000- ) 4, 6-10, 14- 1220
ATk JAHHBIE MO0 AKTYAJIbHBIM HAay4YHBIM 20, 30-34

npobyieMaM, OTHOCAIIMMCS K Tpodheccho-
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HAJIBHOH O0OJIACTH; OCYIIECTBISITH IOUCK
nH(popManuu U pelIeHuld Ha OCHOBE JCH-
CTBUM, SKCIIEPUMEHTA U OIBITA

Bragerp ucciemoBaHueM MPOOIEMBI IIPO-
(deccnoHanbHON AEATENBHOCTH C MPUMEHE-

HI -

JICHUEM HpO6J’I€M 1 HCIIOJIB30BAHUCM aJICK-
BAaTHBIX MCTOOOB IJIA X PCIICHHUA

HUEM aHallin3a, CUHTE3a U IPYTUX METOI0B 16, 18-22,
VMHTEIUICKTYaJIlbHON JEATEIbHOCTH; BbISB- 30, 31, 33, 34

2,4, 6-16,
18-20

6. YueOHO-MeTOAMUYECKOE U MH(OPMAIITUOHHOE OOecniedeHne JUCHUILTUHbI

6.1. Pexomenayemas qureparypa

BubGnmorpaduueckoe onucanue

Tun
W30aHUs

Bung
y4aeOHOM
JUTEpaTy

pBL

3bikoBa, Upuna /leMeHTHEBHA.

Xumus [35eKTpoHHbIH pecype] : YueOHoe nocodue / U. /1. 3vikoBa, JI.
B. Haitmymuna, M. I1. IIpoxymkuna, O. 1O. Illep6akoBa .— KpacHo-
apck : Cubupckuii penepanbublii ynusepcurer, 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>.

Vueo-
HOE

OcHoBHOE

Mukxkprokosa, E. 1O.

OO61as1, HeopraHuyeckas ¥ aHaJIUTHUECKas XUMUs [ DJIEKTPOHHBIN pe-
cypc] : yue6Hoe mocobue / E. FO. MukprokoBa, T. M. Axmertos, Y. A.
Xapucosa .— Kazanp : KTABM um. baymana, 2021 .— 150 c. — Knwura
n3 koymekuun KI'ABM um. baymana - Xumusa .—
<URL:https://e.lanbook.com/book/177645> .—
<URL:https://e.Janbook.com/img/cover/book/177645.jpg>.

Yyeo-
HOE

OcHoBHOE

HUBuartoB, Asiekcanap JleonugoBuy.

Xumusi BOABI U MUKPOOHOJIOTHUS [3JIEKTPOHHBIN pecypc] : YueOHuk / A.
JI. UBuatos, B. 1. ManoB .— 1 .— Mocksa : OOO "HayuHo-
uznarensekuit nentp MHO®PA-M", 2023 .— 218 ¢. — (Cpennee npo-
¢deccuonanpHoe obpa3zoBanue) .— CpenHee mpodeccuoHaabHOe 00pa-
3oBanue .— ISBN 978-5-16-006616-5 .— ISBN 978-5-16-101073-0 .—

Vueb-
HOE

OcHoBHOE

Jemuna, Oabra BacuiabeBHa.

XuMmus [3neKkTpoHHbIN pecypc] : YueOnoe nocobue / O. B. [lemuna, 1.
. 'onoBreBa .— 1 .— Mocksa : OOO "Hay4Ho-u31aTeNbCKUNA LEHTP
NH®PA-M", 2024 .— 257 ¢. — (Bricmiee o6pazoBanue (Kpl'AY)) .—
[Tpodeccuonansroe obpazoBanue .— 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>.

Vueo-
HOE

Homoxn-
HUTCJIb-
HOE

Koros, B. B.

XuMus 1 MUKpoOuosorust Bojibl : yueO. mocodue / B. B. Kotos, I'. A.
Herecosa ; Boponex. roc. arpap. yu-T .— Boponex : B'AY, 2008 .—
321 c. : un. — bubmuorp.: c. 312-314 .—

Vueo-
HOE

Homnoxn-
HUTCJIb-
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 [DNEKTPOHHBINA Pecypc| : METOIUYECKUE yKa3aHUs ISl Jlabopa-
TOPHBIX 3aHATUH U CAMOCTOSTEILHON PabOTHI 00yUArOIINXCSI OUHOU U
3a04HOM (popM 00yueHUs 10 HampaBieHusIM noarotoBku: 20.03.02 -
«IIprpo1o0o0ycTpoiicTBO 1 BoOMIONIB30BaHEY, 23.05.01 - «Hazemubie
TPaAHCIIOPTHO-TEXHOJIOTUYECKHE cpeicTBa» / BopoHexkckuiil rocyaap-

o N . . Merto-

6. | CTBEHHDbIH arpapHbli yHUBEPCHTET ; [coct.: C. A. CoxkouoBa, I'. H. Jla- e
HuioBa, O. B. Ileperonyas, A. A. 3BAruH| .— DJIEKTPOH. TEKCTOBBIE cKoe
nad. (1 ¢aiin : 783 K6) .— Boponex : Boponexxckuii rocyjapCTBEeHHBIH
arpapsblii yHuBepcutet, 2020 .— 3ariaBue ¢ TUTYJIBHOTO SKpaHa .—

Pexum noctyna: 1y aBTOpU30BaHHBIX MTOJIb30BaTENEN .— TeKCTOBBIN

¢aiin .— Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m154574.pdf>.

XUMUSL 1 MUKPOOHOJIOTHUS BOJIBI [ DIIEKTPOHHBIN pecypc] : MeToinye-

CKH€ yKa3aHus 11 1a00paTOPHBIX 3aHATUN U CAMOCTOSATEIbHONU PadOThI
00y4aromuxcsi OYHON U 3a04HOM (hopM 0O0yUYeHHs ISl HATIPABICHUS

noarotoBku 6akanaBpoB: 20.03.02 - «I[Ipupoaoo0ycTpoicTBO U BOIO-
MoJIb30BaHKe» / BOpoHEXCKUi TOCyIapCTBEHHBIN arpapHblii yHUBEpcH- | Mero-

7. | et ; [cocT.: C. A. CokonoBa, I'. H. JlanunoBa] .— DIEKTPOH. TEKCTO- JYe-
BbIe aaH. (1 ¢aiin : 685 K6) .— Boponex : Boponexckuii rocynap- CKoe
CTBEHHBIN arpapHblii yHuBepcuret, 2020 .— 3aryiaBue ¢ TUTYJIbHOIO
sKpaHa .— PexxuM JocTyma: /Ui aBTOpU30BAHHBIX MOJIb30BaTENeH .—

TexcroBsiii ¢aitn .— Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m154668.pdf>.
BectHuk BopoHekckoro rocy1apcTBEHHOIO arpapHOIro YHUBEPCUTETA: Iepuo-

8. | TeopeTnyecKkHii M HaAy4YHO-TIPAKTUYECKHH *KypHai / BopoHex. roc. ar- Jde-
pap. yH-T - Boponex: BI'AY, 1998-2020. CKOe

IIepuo-
9. | Boansle pecypcel .— M. : Hayka, 1982- 1o H.B. Jnde-
CKOe
6.2. Pecypcnl cetu UntepHer
6.2.1. DyleKTpOHHbIE ONOIHOTEYHbIE CHCTEMBI
No HaszBanue Pa3zmemienue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas 6ubanoreka BIAY http://library.vsau.ru/
6.2.2. IlpodeccnonanbHubie 0a3bl JAHHBIX M1 HHPOPMALMOHHBIE CHCTEMBI
Ne Haszsanue Pa3smemenne
1.|ba3a nanabix ®AOCTAT http://www.fao.org/faostat/ru/#home
5 g[i?oa:quaﬂ npaBoBasi cucreMa KoHCynbTaHT 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 xo3sicTBO B Poccuu u 3a
3.| AArporiop http://www.agro.ru/
pyOexom.
IIepeuenb HHPOPMALIMOHHBIX cUCTEM MUHCENb- .
4. p bopman https://mcx.gov.ru/analytics/infosystems/
x03a Poccun
AGRIS : International Information System for the
Agricultural Sciences and
5.| Technology : Mexnynapoanas napopmanonsas | http://agris.fao.org/
CHCTeMa IO CeIbCKOX03SCTBEHHBIM HayKaM U
TEXHOJIOTHUSIM
6.2.3. Caiitbl 1 HHPOPMALMOHHBIE OPTAJIbI
Ne Haszsanue Pa3smemenne

1. | Bce T'OCTrl

http://vsegost.com/

Caiit xadenpsl XUMUH, CTpaHUIA «Y YeOHBIIH
MIPOIIECC) CONEPIKUT HEOOXOAMMBIE IS OCBOE-

2. http://chemistry.vsau.ru/?page id=13
HUS AUCUUIITUHBL y4eOHbIE U METOJIMYECKUE Ma- —
TepHAIBI

3. | Xumus OH-JIallH — CaliT 0 XUMHH https://himija-online.ru/

4. | XuMuK.ru — caiiT o xumuu http://www.xumuk.ru/
Hayunas snekrponnast Oubinorexa
eLIBRARY.RU - uadopmanronno-

5. | aHanuTHUECKU mOpTaI B 00JaCTH HayKH, TEXHO- https://elibrary.ru/defaultx.asp

JIOTUM, METULIMHBI U 00pa30BaHuUs, COACPIKAIIII
pedepaThl U MOJTHBIC TEKCTHI

7. MaTtepuaJIbHO-TEXHUYECKOE U MPOrpaMMHoOe odecrevyeHne JUCHUIINHbI

7.1. llomemieHu 1JI BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyAoBaHue

HaunmeHnoBanue nmoMemeHni 1Jisi IpoBEAEHUS BCEX BU-
JIOB Y4eOHOI e TEeNbHOCTH, IPEAYCMOTPEHHON yueo-
HBIM IJIAHOM, B TOM YHCJIC TIOMEIICHUS I CAMOCTOSI-
TeIbHOU paboTHI, C YKa3aHUEM MEPEeYHs] OCHOBHOTO
000py1oBaHuUsl, y4eOHO-HATJISIHBIX TTOCOOM U HC-
MOJIb3YEMOTO MPOTPaMMHOT0 00eCTIeYeHUS

Anpec (MecTononoKeHne) MOMeIeHU
JUISI IPOBENICHUS BCEX BUJIOB YUEOHOM
JESTENIBbHOCTH, MIPEAYCMOTPEHHON yueo-
HBIM TUTAHOM (B CJTy4ae peajm3aluu 00-
pa3oBaTeNbHOI MPOrpaMMbl B CETEBON
(hopMe JOTOTHUTETBHO YKa3bIBACTCS
HAaMEHOBaHUE OPTaHMU3AINH, C KOTOPOU
3aKJII0YEH JOTOBOP)

Jlaboparopus, ydeOHas ayauTOpHs Uil TPOBEICHHS
YYeOHBIX 3aHATHH, TEKYIIEro KOHTPOJS M IPOMEXKY-
TOYHOM aTTeCTallud, WUHIUBUAYATbHBIX U TPYIOBBIX
KOHCYJIbTAIlMH: KOMIUIEKT y4deOHOW MeOenu, IeMOH-
CTpallMOHHOE 00O0pya0BaHue, TabopaTopHoe 000pya0-
BaHWE: IITATUBBI C PEAKTUBAMH, INTATUBBI C TIPOOHP-
KaMH, CIIUPTOBKH, TUTPOBAIILHBIE YCTAaHOBKH, J1abopa-
TOpHAsI TOCYJla, PEAKTHBBI, YIeOHO-HATIISATHBIC TTOCO-
ous

394087, Boponexckas obiacts, r. Bopo-
HEX, yi1. MuuypuHa, 1, a. 158

JlabGopaTopus, ydeOHas ayIuTOpHsS ISl TPOBEICHUS
y4eOHBIX 3aHITHIA, TEKYIIEro KOHTPOIS M MPOMEXKY-
TOYHOH aTTCCTallu, MHAWBUAYAJIBHBIX W TPYHOIIOBBIX

394087, Boponexckast o6actb, . Bopo-
HEX, yJI. MudypuHa, 1, a. 158



http://www.agro.ru/
https://mcx.gov.ru/analytics/infosystems/
http://agris.fao.org/
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KOHCYJIbTAIlUi: KOMIUICKT y4eOHOW Mebenu, TeMOH-
CTpalMOHHOE 000pyIOBaHKE U YUeOHO-HATIISTHBIE T0-
coOwusi, yabopaTopHOE OOOpYIOBAaHHE: KA BBITSK-
HOI, Ta30BbIC TOPEIIKH, ITATUB C PEaKTUBAMHU, IIITATHUB
c mpoOupKaMu, recodHast 0aHs, JJabopaTopHas ocya,
PEaKTHBBI

JIaGoparopusi, yueOHas ayAuTOpHsS Ui TPOBEICHUS
Y4EOHBIX 3aHITHH, TEKYIIErO KOHTPOJIS U MPOMEKY-
TOYHOW aTTECTAI[MK, WHIMBHIYaJbHBIX M TPYIMIIOBBIX
KOHCYJIBTAIlMi: KOMILUICKT y4eOHOW MeOen, JIeMOH-
CTpaloHHOE 000pyIOBaHNE U YUeOHO-HATJISAHBIE TO-
cobusi, maboparopHoe obopymoBaHue: mKad I XH-
MUYECKOU TMOCYJbl U PEAKTHBOB, IITATHBBI C PEAKTHU-
BaMU, INTATUBBI C MPOOMPKAMH, TUTPOBAIbHBIC YCTa-
HOBKH, Ta30BbI€ TOpPENKH, (HoTOKoIOpUMETp, Jabopa-
TOpHAs MOCYJIa, PEAKTHUBEI

394087, Boponexckas oonacts, r. Bopo-
HEX, yi1. MuuypuHa, 1, a. 158

JIaGoparopusi, ydeOHas ayAUTOpHUS UL TIPOBEICHHUS
yUeOHBIX 3aHATUH, TEKYLIEr0 KOHTPOJS U MPOMEKY-
TOYHOHN aTTECTAIMH, WHIWBUIYATBHBIX U TPYIMIIOBBIX
KOHCYJIbTAIIMi: KOMILUICKT y4eOHOW MeOenu, JIeMOH-
CTpaliMoHHOE 000pyIOBaHNE U YI€OHO-HATIISATHBIE T0-
cobusi, nmabopaTtopHoe 000pyaoBaHKE: (OTOKOJIOPH-
METp, TO30Bast TOPEJIKa, ITATUBBI C PEaKTHBAMH, PEaK-
TUBBI, MITATUBBI C MPOOUPKAMHU, TUTPOBAIBHBIC yCTa-
HOBKH, JJA0OpaTOpHAas OCy1a

394087, Boponexckas oonactb, r. Bopo-
HEeX, yi1. MuuypuHa, 1, a. 154

[Tomerienue 1151 caMOCTOSTENHFHON PabOThI: KOMILIEKT
yueOHOI MebenH, eMOHCTPAllMOHHOE 000pyAOBaHHE
¥ y4eOHO-HATISITHBIC TTOCOOWSI, KOMIBIOTEPHASI TEXHU-
Ka C BOBMOYKHOCTBIO MOJKIIOUeHUs K cetu "MHTepHeT"
u obecrieueHneM J0CTymna B 3JIEKTPOHHYIO WH(pOpMa-
[IMOHHO-00Pa30BaTENbHYIO CpEedy, UCTIOIb3yeMOE MPO-
rpammHoe oOecneuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

394087, Boponexckas oonacts, . Bopo-
HEeX, ylI. MuuypuHa, 1, a. 154
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7.2. IlporpammHoOe o0ecnieyeHune

7.2.1. IIporpaMmmHoe o0ecnieueHHne 001Iero Ha3HAYEHUS

Ne Hassanue

Pasmenienune

1 |Oneparmonnsie cucteMbl MS Windows / Linux (ALT Linux)

IIK B nokansHOM cetu BI'AY

LibreOffice

[Takersr opucHbIx npunoxennit Office MS Windows / OpenOffice /

IIK B nokansHOM cetn BI'AY

Iporpammsl uist mpocMoTpa ¢aiinoB Adobe Reader / DjVu Reader

IIK B nokansHOM cetu BI'AY

Bpayzepst Google Chrome / Mozilla Firefox / Internet Explorer

IIK B nokansHOM cetn BI'AY

IIK B nokansHOM cetn BI'AY

ITporpamma-apxusarop 7-Zip

IIK B nokansHOM cetu BI'AY

MynsTuMenua npourpeiBatenb MediaPlayer Classic

IIK B nokansHOM cetu BI'AY

2
3
4
5 | ArTuBUpycHas nporpamma Drweb ES
6
7
8

[Tnardopma ornaitH-00yueHus eLearning server

IIK B nokansHOM cetu BI'AY

7.2.2. Ciennaau3upoBaHHOE POrPaMMHOe o0ecredeHmne

He npenycmotrpeno

8. MexkaucuuninHaApHbIe CBA3H

JucimmummHa, ¢ KOTOpOi He00XOTMMO Kadenpa, Ha koTopoii nmpenogaercs ITonmuce 3aBeaytomero
COIVIacOBAHHE JHCIUIIIMHA Kadeapoit
Opranuueckas, puznueckas u
p & Xumun

KoJuJtouaHast XuMus

BopooTBenenne 1 oUnCTKa CTOY-

Kadenpa menuopanmu, Boo-

HBIX BOJI CHaOYKEHMS U T€0IE3NH
OKonorus

I'maporeosnorus u OCHOBBI Kadenpa menmoparuu, Bogo-
T€OJIOTHH CHAOKEHUS U TE€OE3NU
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IIpuiaoxenne 1

JIMCT nepruoanYecKuX MPoOBepoOK padoyei MporpaMmal

H ]/IH(])OpMaIIHH 0 BHCCCHHBIX U3MCHCHUSAX

JlomKHOCTHOE U110,
MIPOBOJIUBIIIEE MTPOBEP-
ky: ®.1N.0., 101KHOCTD

Jara

[TorpebHOCTH
B KOPPEKTHPOBKE yKa3a-
HHEM COOTBETCTBYOIIUX
paznenoB paboueit mpo-
rpaMMBbl

Nudopmarnus o BHe-
CCHHBIX M3MCHEHHSIX
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