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[TporpammMa cocraBieHa B COOTBETCTBUM ¢ DeslepaabHbIM ITOCYIapCTBEHHBIM 00pa30BaTeIbHbIM
crangaptoM 1o HampasieHuio 04.03.01 Xwumus (ypoBeHb OakanaBpHara), yTBEP>KICHHBIM
nprka3oM MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 17 utons 2017 roxa
Ne671; mpukazom MuHHCTEpCTBA HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit @enepanuu ot 26
HOs10pst 2020 1. Ne 1456 (3apeructpupoan MunucrepctsoM roctuuu Poccuiickoit @enepannn
27 mas 2021 1., Ne 63650) «O BHeceHMM HW3MEHECHHMH B (QeaepaibHbIe TOCYIapCTBEHHBIE
oOpa3oBaTelbHbIE CTAHJApThl BBICHIETO OOpa30BaHUA»;  Y4EOHBIM IIJJAHOM IOATOTOBKH
OakanaBpa mo HampasiaeHuto 04.03.01 Xumusi, yrBepkaeHHbIM YueHbiM coBeTtom @I'BOY BO
«COI'Y» nporokon Ne 9, ot 28.03.2024 1.

CocraBuTensb: K.X.H., qouieHT O.A. Araesa

Pabouas npocpamma Oucyuniunvl npuHama 8 cocmage OCHOBHOU NPOGecCUOHATbHOU
00pazoeamenvHol NPOSPAMMbL peuleHueM yueHo2o cosema (npomoxoa Ne 9 om 28.03.2024 2.).



1. Crpykrypa n o0masi TpyA0eMKOCTb JMCIUIIJIHHBI
Obwas mpyooemkocms OUCYUNIUHBL 8 3AUEMHBIX €OUHUYAX -2, aKadeMUuyecKux yacax -12

Ounas hopma o0ydeHUs

Kypce 4
Cemectp 7
Jlexuuun 18
[IpakTndeckue (ceMUHAPCKUE) 3aHATHS 34
JlaGopaTopHble 3aHATUSL -
Koncynprauuu

Wtoro aynnTopHBIX 3aHATHI 52
CamocrosTensHas pabora 20

Kypcosas pabora -

dopma KOHTPOJISt

JK3aMEH
3a4eT +
OO0111€€ KOJINMYECTBO YaCOB 72

2. lesm ocBOEHUSsI TUCITHILIMHBI
Hucuunnmza «CojaepkaHue W METOAMKA IIKOJbHOTO XHMHYECKOrO0 SKCIEPUMEHTa)
npu3BaHa 00ecreunTh MPo(hecCHOHATBHYIO TIOJITOTOBKY CTYACHTOB B KQUEeCTBE YUUTEICH XUMUU
o0mieo0pa3oBaTenbHbIX yueOHbIX 3aBefeHui. Llemssmu ocBoenust mucuuiuinabl «Conepikanue u
METO/IMKA IKOJIHBHOTO XUMHUUYECKOTO SKCIIEPUMEHTA» SBIISIIOTCS:
- opMupoBanue negarora-npodeccuoHana, CliocoOHOro OPraHU30BaTh U MIPOBECTH B IIKOJIBHON
MPAKTUKE XUMUYECKUH IKCTICPUMEHT Ha YPOKaX XUMHUU 0a30BOT0 U MPODUITHBHOTO YPOBHEH.

3. Mecto nucuuniuabl B cTpyktype OIIOII 6akanaBpuara

Jucuunnuna «CopnepkaHue M METOAUKA IIKOJIBHOIO XMMHYECKOTO SKCIIEPUMEHTA
sBisieTcss aucnuiuinHo 1o BeiOopy b1.B.JIB.01.02, oTHocuTcs K dacTH, QopMuUpyemoin
Y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOIIECHUI.

[Iporpamma kypca «Conep:kaHue U METOAMKA HIKOJIBHOIO XUMHUYECKOTO 3KCIIEPUMEHTA»
npeaHa3HaueHa Uil OakanaBpoB 4 kypca mo HampasineHuto 04.03.01 Xumus. B mpornecce
M3Yy4eHUs Y4eOHOM AMCUMIUIMHBI CTYJEHTHI MOJIy4aloT Oa3HCHbIE 3HAaHUS, HEOOXOIUMBIE IS
Jy4IIEero MOHUMAaHUs M YCBOEHHs y4eOHOro marepuasia 1o MeTOJUKe MpenojaBaHus XUMUH, U
YCIELIHOTO MPOXO0KICHUS Te1arorn4ecKoi MPaKTHKU.

Jlia ocBoeHus nucuUIUIMHBL «COIEepKaHUE M METOJUKA ILIKOJIBbHOTO XMMHYECKOTO
OKCIEPUMEHTa» CTYJIEHThl HCHOJb3YIOT 3HAHMS, YMEHHUS M CHOCOOBI JI€ATENbHOCTH,
chopMHpOBaHHbIE B Xo0jA€ H3ydeHHMs aucuuiuinH «Heopranumueckas xumusy, «Dusnueckas
XUMUSY, «OpranuyecKas XUMHs».

B cBoro ouepenp, aucuumiunHa «ConepxkaHue M METOJMKA IIKOJIBHOIO XMMHUYECKOTO
AKCIEPUMEHTa» COJIEPKUT JIONOJHUTENIbHbIE THPOPMAIIMOHHBIE U METOI0JI0TMUECKHUE TOIXO b
JUIS OCYIIIECTBIIEHUS JEATEIBHOCTH CTYJEHTOB BO BpEMS I1€JarOTMUECKOM ITPAKTUKH, a TAKXKE IPU
MOJIFOTOBKE BBIMYCKHBIX KBAIU(PUKAITMOHHBIX PaboT.

Jiis ocBoeHus JaHHOU yueOHoU aucuurinHbl (Y []) cTyneHT gomkeH
3HATB. OCHOBHBIE MMOHATHS, 3aKOHBI M TEOPUU OOLIEH, HEOPraHMYECKON U OPraHU4eCKONH XUMHH;
YMeTh: TOIB30BATbCA XHMHYECKOH TMocymodl M mpubopamu, coOMpaTh YCTAHOBKH JUIS
MIPOBEJICHUS KCIIEPUMEHTA,

Baagers: HaBbIKaMU IPOBEACHUS XMMHUYECKOTO DKCIIEPUMEHTA.



4. TpeOoBaHus K pe3yJ1bTATAM OCBOCHHS JMCIHHIIIHHBI
(koMmeTeHIMH 00y4aIIerocs, popmMupyembie B pe3yabTaTe 0CBOCHHS
JUCHUIIJINHBI)

Komnerennuu oOyuatomierocsi, (popMHpyeMble B pe3yiabTaTe€ OCBOCHMS UCLMIIIMHBIL.
B3anMocCBs3b MIaHUPYEMBIX pPE3yIbTaTOB OOYUYCHHsS MO JIUCHHUIUIMHE C (OPMHPYEMBIMU
xkomnerennuamu OITOIT.

B pesynbrate M3ydeHus NUCHMILIMHBI OOYdYaOUIMCA JOJDKEH 007anaTh CIeqyIOUMMU
KOMIIETEHIIMSIMU (pe3yJbTaTaMu OCBOCHHUs1 00pa30BaTeIbHONW IPOTrpaMMBl):

Kareropus Kox v HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA
YHHUBeEPCAJIbHbIX YHUBEPCAJIbHOU JOCTHIKEHUS] YHUBEPCAJIbHOMI
KOMIIeTeHIH i KOMIIEeTeHIIHHU KOMIIETeHIUU
CucremHoe u | YK-1 Cmocoben ocymectBiusats | YK-1.1: BBIJIETISIET MIPOOIEMHYTO
KPUTHYECKOE MOWUCK, KPUTHUYECKUH aHalM3 U | CUTYalHIO, OCYIIECTBISIET ee
MBIIIIICHHE cuHTe3 MH(OpMALUK, TPUMEHATH | MHOTO(AKTOPHBII aHaNM3 "
CHCTEMHBII IOJIXOJ JJISI PeIIeHUs | AUATHOCTHKY Ha OCHOBE CHCTEMHOTO
MOCTaBJICHHBIX 33734 0JX0/13;
YK-1.2: ocymecTBisieT MOUCK, OTOOp M
cucTeMaTH3anuio  uHGopMamuH I
OTIpe/IeIIeHHS AIBTePHATHBHBIX
BAPUAHTOB CTPATETMYECKUX PELICHUN B
IPOOJIEMHOM CUTYaIlnH;
YK-1.3: onpenensieT u OIIEHUBAET PUCKU
BO3MOXKHBIX BAPUAHTOB peuieHui
npoOJeMHON  CHTyallu,  BBIOMpacT
ONITHMAJILHBIA BapHaHT €€ PeIICHHS.
BrinyckHuK, OCBOMBIIIHUI [porpaMmmy OakanaBpuara, JOJKEH obnanare
npogheccuonanvnvimu  kKomnemenyuamu  (I1IK), CcOOTBETCTBYHOUIMMU  THIAM  3ajad

PO ECCHOHAIBHON JEATEIHLHOCTH, Ha KOTOPbIE OPUEHTUPOBAHA ITpOorpamMma:

po(heCCHOHATIBHOI0 u

3amaun Koa u Kox u nanmenosanue | Ocnosanwme (I1C, ananus
npoQecCuoHaNnbHON HAMMEHOBAaHHE HHAMKATOPA OIbITA)
ACATCIILHOCTH npogeccHoOHANbLHOM AOCTHIKEHH S
KOMIIETEHIIUHU npogdeccuoHaIbLHOM
KOMIIeTEeHIIH U
Tleoazoeuueckuti mun 3a0au

Pa3pabotka u IIK-4. Crnocoben | I1K-4.1: paspabatsiBaet | 01.001 [lemaror
peanu3arys OCYIIECTBIISAT obpa3oBaTesbHbIE (memaroruyeckas
00pa3oBaTeIbHBIX [e1aroruIecKyo nporpamMMbel B cdepe | mesITeNLHOCTD B
nporpamm o01ei JIeSTeNIbHOCTh OCHOBHOT'O 00IIIEro | IOIIKOIBHOM, HAYaIbHOM
CpeIHEH IKOJIBI, (pa3pabaThiBaTh u | oOpa3oBaHus, cpemHero | ooieM, OCHOBHOM
CIIO u nporpamm peann30BbIBATH o0riero obpaszoBaHus, | 00IIEM,
a0 o0Opa3oBarteibHbIC CpelHero cpelHeM o01eM

mporpaMmsel) B cdepe | mpodheccHOHaILHOTO 1 | 00pa3oBaHUN)

OCHOBHOTO  OOWIETo | JOMOJHUTEIHLHOTO (BocTIUTATENb, YIUTED)

o0pa3oBaHws, 00pa3oBaHus;

Cpe/iHero obmero | IK-4.2: ocymecTsiser

o0Opa3oBaHus, MeAaroru4eckyo

CpeiHero JeaTeNIbHOCTE B ctepe

NpopEeCCHOHATLHOTO U | OCHOBHOI'O oO1ero

JIOTIOJTHUTEIBHOTO o0pa3oBaHus, CpenHero

o0pa3oBaHUA o0miero o0pazoBaHus,

CpeHero




JTOTIOJTHUTEIBHOT O
o00pazoBaHMs




5. Conepxanue 1 y4eOHO-MeTOAMYECKASl KAPTa JUCHUNIMHBI

Hom HaunmeHoBaHue TeM 3anarus CaMocTosTeNnbHas
ep (BompocoB), pabora Dopmbi Koauuect
TEMBI H3y4aeMbIX 110 Jlexuy | Ilpaktuuec Copnepxanmne BO
JAHHOMH NUCUHHUILINHE uu KHue KoHTpOIH 0aJ110B
3aHATHA

1 | Oyukuuu u 2 2 [InanupoBanue wu [IpoBepka 2
dbopma COCTaBIICHUE BBITIOJTHEHUS
HIKOJIBHOTO Pa3BEPHYTOTO MUCHbMEHHOU
XUMHUYECKOTO MJIaHa-KOHCIIEKTa bopMbI
IKCIIEPUMEHTA. ypoOKa, Ha | CaMOCTOSITEIb
TpebGoBanus k KOTOPOM HOM pabOThI
yueOHOMY MPEAYCMOTPEHO
000py10BaHUIO, MIpOBEJICHHE
npeIHa3HAYCHHOT XUMHUYECKOTO
0 ISt HKCIIEPUMEHTA
XUMHAYECKHIX (1eMOHCTpaIOHH
OTIBITOB. oro WIH

1a00PaTOPHBIX
OTIBITOB) IO TEMeE
3aHSATHSL.

2 | O6opynoBaHue 2 [1nanupoBa [IpoBepka 2
JUIs HUe U | BBIIOJHEHUS
JIEMOHCTPAIMOHH COCTaBIICHUE MUCHbMEHHOU
BIX OIIBITOB. PasBEPHYTOTO opmbl

MJIaHA-KOHCIEKTa | CaMOCTOSATENh
ypoKa HOM pabOTHI
MPaKTUYECKOU
paboThI o
BbIOpPaHHOMW TeMe.
CocraBnenu
e KOHCIIEKTOB
XUMHYECKHX
OTBITOB COTJIACHO
IUIaHYy.

3 | JlemoHCTpanoHH | 2 2 Monenupos IIposepka 2
BI€ OTIBITHI B aHre (ParMEeHTOB | BBITIOJTHEHUS
TUIIOBBIX YPOKOB, MUCbMEHHON
npubopax u coJIeprKalInx (bopMbI
yCTaHOBKaX. JIEMOHCTPAIlMOHH | CaMOCTOSTEINb

Bl  XUMHYECKHMH | HOM pabOThI
HKCIIEPUMEHT.

3 | JleMOHCTpanmoHH 2 Onwucanue IIpoBepka 2
bl DKCIIEPUMEHT B TEXHUKA BBITTOJTHEHUS
CIIEIMATBHBIX MIPOBE/ICHUS MUCbMEHHOU
npubopax " XUMHAYECKHUX bopMeI
YCTAHOBKAX. OTIBITOB 110 TEMaM: | CaMOCTOSITENb

«IlepBoHauanbHbl | HOM pabOTHI

4 | Xapakrepuctuka | 2 2 e XUMHYECKHE IIpoBepka 2

o0opynoBaHus TIOHSITHSI, BBITTOJTHEHUS
«Bonopony, MUCbMEHHOU




JUISl Y4EHUYECKOTO «Kucnopon, bopMbI
JKCIIEPUMEHTA. «OCHOBHBIE CaMOCTOATENb

KJIaCChI HOM paboThI

HEOPraHUYECKUX

COCUHEHUIDY,

«A3or u  ero

COCTUHEHUS»,

«Yrnepog u €ro

COCTUHEHUS»,

«MeTably,

«Opra"nunyeckue

COEJIMHEHUS:

npeenbHbIe

YIJIIEBOIOPOABI,

HenpeenbHbIe

YIJII€BOI0POABDI,

KHCIIOPOJICOIepKa

ue

OpraHHyYecKue

COCTUHEHUS.

5-6 | Tema: 2 Onwucanue [TpoBepka
[TepBoHavanbHbIC TEXHUKHU BBITIOJTHEHUS
XUMUYECKHE MIPOBEICHUS MUCbMEHHOM
MOHSITHSL. XUMHYECKHUX bopMbI
Tema: Kucnopon. OIIBITOB I10 TEMAM: | CAMOCTOSTEIb
Oxkcupsl. «3aHUMaTeNbHbIC HOM paboTHI
I'openue. OIIBITBI.

7 | Meroauka 2 2 XapakTepucTuka [IpoBepka
XUMHUYECKOTO XUMHUYECKHUX BBITIOJTHCHUS
AKCIIEpUMEHTA ONBITOB: UX MECTO | MUCHbMEHHOMN

B Iporpamme (bopMbI
IIKOJIBHBIX KypCOB | CAMOCTOSITENb
XUMHUH 8-11 | Hoit paboThI

8-9 | Tema: Bonmopon. 2 KJ1aCCOB, [IpoBepka
Kucnotsr. Comnu. ONpe/eNieHne UX | BBIITOJHEHUS
Tema: Bona. MPUHAIEKHOCTH | MUCHhMEHHOMN
PactBopsI. K (bopMbI
OcHoBaHus4. JEMOHCTPALIMOHH | CaMOCTOSATENb

omy WM | HOM pabOTHI
YUYEHHUUECKOMY
HKCIIEPUMEHTY.

10 | 1 py6ex (peiiTHHIOBBINi KOHTPOJIb) 15
Meronuka 2 2 CocraBnenune IIpoBepka
dbopmupoBaHUS KapTOTEKH BBITIOJTHCHUS
HKCIIEPUMEHTAIIbH OMBITOB 10 TEMaM | MHUCbMEHHOMN
BIX YMEHUU U IIKOJIFHOTO Kypca bopMeI
HABBIKOB XUMUHU. CaMOCTOATENb

11 | Tema: 2 HOM pabOTHI
O0001mmenne




CBEIICHU O

BAKHENIINX
KJ1accax
HEOPraHMYECKUX
BEIIIECTB.

12 | Meroauka CocraBnenue [IpoBepka
dbopMupoBaHus WHCTPYKUUH K BBITIOJTHEHUS
HKCIIEPUMEHTAIIbH IPOBEICHUIO MUCHbMEHHOU
BIX YMEHUH U MPAKTUYECKUX bopMbI
HABBIKOB pabot CaMOCTOSITEIb

(KoHKpeTHas HOM pabOTHI
TeMa)

13- | Tema: I'ajoreHsl. CocraBnenue [TpoBepka

14 | Tema: MHCTPYKLUH K BBIITOJIHCHUS
DNEKTPOTUTHYUECK MIPOBEJICHUIO MUCHbMEHHOU
asi TUCCOIUAIINS. MPAaKTUYECKUX (hopMBI

pabot CaMOCTOSITEIb
(KoHKpeTHas HOM pabOTHI
TeMa)

15 | Meroauka paboThl CocraBnenue [TpoBepka
Cc Mayoil Mmaccou WHCTPYKUUHN K BBITIOJTHEHUS
PEaKTHBOB MIPOBEICHUIO MUCHbMEHHOU

MPAKTUYECKUX bopMbI
pabor CaMOCTOATEIb
(KoHKpeTHas HOM pabOoThI
TeMa)

16- | Tema:
CpaBHeHue

17- | Iloarpymnmna

18 | kuciopona. nabopa
Tema: JI€MOHCTpaIlMOHH

BIX OITBITOB B
IToarpynma asora.
Tewa: mporpaMmax 1o

XUMHH Pa3HBIX
IHoarpymnma

aBTOPOB.
yriaeposa.

19 | Ucnonp3oBanue BrisiBnenue IIposepka
KOMITBIOTEPHBIX 1a0b0paTOPHBIX BBITIOJTHCHHSI
TEeXHOJIOTHil B OTIBITOB B Kypce MUCbMEHHOU
IIKOIEHOM xumui (8, 9, 10, (bopMbI
JIEMOHCTPALHOHH 11 xmacc) u CaMOCTOSTEINb
OM SKCTIEPHMEHT. XapaKTEepUCTUKA HO paboThI

MPaBHUII TEXHUKH
Tema: 0€30I1aCHOCTH K Hp()BepKa
[IpenenvHble Hu HUM. BBIITOJTHEHU S
Herpe/iebHbIe MUCbMEHHOU
YTJIEBOJOPOBI. bopMeI

20- | Tema:  Cnouptsl CaMOCTOSITEIb

21- | dpeHomBI HOM paboThI

22 | Anpaernasl u
KapOOHOBBIE
KHCJIOTHI.

Tema: CrnoxHble
a¢upel.  JKupsl.




CunreTnueckue
BBICOKOMOJICKYJISI
pHBIE BellecTBa U
NOJIMMEpHBIE
MaTepuanbl Ha HX
OCHOBE.

23 | XuMu4eckue 2 2 XapakTepucTuka [TpoBepka 3
OJIUMITHA]TBI — XUMHUYECKOTO BBITTOJIHEHUS
JKCIIEPUMEHTAIIbH MPAKTUKyMa: ero MUCbMEHHOU
BIH TYP. CTPYKTYpa, bopmbl

0COOEHHOCTH CaMOCTOSITEIb
OpraHu3aluu U HOM paboTHI
METOJIUKH
IPOBE/ICHUS.
2 pyoex 15
(pedTHHIOBBIH
KOHTPOJIb)
HUTOTI'O: 18 34 20 70

6. OOpa3zoBaTe/bHbIE TEXHOJIOTHH

TpaauunoHHbIe JeKIUH W NPaKTHYeCKHe (CeMHMHAPCKHeE) 3aHATHSA C HCII0JIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTUU. JIEKIHMM C HUCIOJB30BAHUEM MYJIbTUMEIUNHBIX
Ipe3eHTalui, JIeKUuu-0ecenpl, JEKUUU-AUATIOTH, IBPUCTUYECKUE  JIEKLIUH, JIEKIHH-
BU3YAJTU3aI1H, MPAKTHUECKUE 3aHATHS, CaAMOCTOATENbHAs paboTa CTyIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quaJior — coaepKaHue MOAAETCS Yepe3 CEpUI0 BOIPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XOE JIEKLIUU.

IIpe3enTanumu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB - CaMbIi 3 PEKTHBHBIN CITOCO0
JOHECEHUS! BAXXHOM WHPOpPMamUMu Npu NyONWYHBIX BBICTyIUIeHWAX. Crnalia-npe3eHTanuu ¢
HUCIIOJIB30BaAHUECM MyanHMeHHﬁHOFO 060pyI[OBaHI/I$I IIO3BOJIAOT 3(1)(1)€KTI/IBHO W HArJIIAHO NMPEACTABUTH
ColepKaHHe HM3y4aeMOro MaTepHana, BBIACIHTh M IPOMILIIOCTPHPOBATH COOOIICHHE, KOTOPOE HeceT
MMOYYUTCIIbHYIO I/IH(bOpMaIII/IIO, IMoKa3aTb €€ KIIOYEBLIC COJACPKATCIbHBIC ITYHKTEI. Hcnonp3oBanue
HWHTCPAKTHUBHBIX 3JICMCHTOB IMO3BOJIACT YCUIIMTH 3(1)(1)6KTI/IBHOCTB HY6HI/I‘-IHLIX BBICTYHHGHI/Iﬁ, SABJIAOIIUXCS
YaCThIO MPO(PECCUOHATILHON JACITEILHOCTH MPEToaBaTeris.

OnnaiiH-ceMHHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIIUH, TPOBEIEHNE OHIAHH-BCTPEY UITU
npe3eHTauuii dyepe3 HMHTEpHET B peXUME peaabHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HaXOJHUTCS y CBOETO KOMIIbIOTEpa (CpeACTBa CBSA3H), a CBSA3b MEX/ly HUMU MTO/JIEPKUBAETCS Yepe3
HHTEepHET moCpeiCTBOM 3arpykaeMoro MpuiIoKeHUs, yCTAHOBJIEHHOTO HAa KOMITBIOTEPE KaXA0Tr0
yuactHHKa (Zoom, Meet, Skype u np.).

Buneoxondepenuuss — ceanc BugcokoHdpepenicss3u (BKC) — »srto TexHomorus
MHTEPAKTUBHOI'O B3aMMOJEHCTBHS IBYX U 0oJjiee YHaCTHUKOB 00pa30oBaTeIbHOIO Ipolecca sl
oOMeHa nHpopMaIueil B pealbHOM PEeXUME BPEMEHHU.

Ucnonb3ytores WHTEPAKTUBHBIC METOIBI o0yJeHUsI: CUTYaIlMOHHBIC 3a1a4u,
MCCJIEIOBATENIbCKUN METOJ OOydeHHsI, JCJIOBBIE WIPBI, TOJATOTOBKA M MyOJWYHAs 3aliuTa
pedepaTos.

TexHosorust 3JeKTPOHHOIO 00y4YeHHMs (peaqu3yeTcsi HpH IIOMOIIM 3JIEKTPOHHOMN
uHpopManrnoHHO-00pa3oBarenbHoi cpenpl (QMOC) COT'Y npu ucnonszoBanuu pecypcos ObC,
IpY IPOBEIEHNH aBTOMAaTU3UPOBAHHOIO KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonb3yroTes 6aibHO-pEHTUHIOBAsI CHCTEMA OLEHKU 3HAaHUH, TEXHOJIOTHU C IPUMEHEHUEM



JUCTaHIIMOHHOTO 00y4yeHus Ha miardopme http://Ims.nosu.ru/.
IIpumeyanus:

1. Bce Bumbl y4eOHOM pabOThI MOTYT MPOBOAMTHCS JAMCTAHIIMOHHO HA OCHOBAaHUHU
JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

2. B 1memix peanu3andy  HHIMBHIYAIbHOTO MMOIX0Ja K OOYYEHHIO CTY/ACHTOB,
peanu3yonmX y4eOHbli Mporece Mo NHANBUAYATbHON TPACKTOPUU B PaMKaX MHIMBHUIYaIbHOTO
paboyero IUIaHa, W3Y4YE€HHE JAHHOW JWUCIMIUIMHBI MOXET OCYIICCTBIATHCS — Yepes
HHIWBUAYAJIbHBIC KOHCYJIbTAllUW ITPEIIoaaBaTejidA O4HO, B YaCbl KOHCYHBTaL[I/Iﬁ, 10 3JICKTpOHHOI7I

Mo4Te, a TAK)KE C MCIOJIb30BaHUEM TUIaTGOPM JUCTAHIIMOHHOTO 00ydeHus, Bxoaanmx B DMOC
corvy.

1. MeToauueckue YKa3aHud 10 JMCHUIIJINHE

7.1. YueOHO-MeTOANYECKOE 00ecTiedeHre CAMOCTOSTeILHOI padoThI

K xaxaoMy nIpakTHYECKOMY 3aHATUIO CTYJEHT JAOJKEH TOTOBUTHCA CAMOCTOSITEIBHO BO
BHEayAUTOpHOE Bpems. J[Jis 3TOro B yueOHOM TUIaHE NMPEyCMOTPEHBI Yachl. JJlaHHbIN pa3zen
COJICPKUT 3aJ]aHUS JIJISl CAMOCTOSTEIILHOU PabOThI CTYJICHTOB, PAa30HUTHIC 110 TEMaM.

1. TlnanupoBaHHE M COCTaBJIGHHWE Pa3BEPHYTOrO IUIAHA-KOHCIEKTa YpPOKa, HAa KOTOPOM
MPEAYCMOTPEHO MPOBEICHUE XHUMHYECKOTO SKCHEpPUMEHTa (IEMOHCTPAIMOHHOTO WIIU
71a00PaTOPHBIX OMBITOB) MO TEME 3aHATHUS.

2. IlmaHupoBaHWE W COCTaBICHHE Pa3BEPHYTOTO IUIAHA-KOHCIICKTa YpPOKa MPaKTUYCCKOM
paboTHI IO BHIOPAHHOM TEME.

3. CocraBieHHe KOHCIIEKTOB, COJEPKAIMX ONMHCAHHE IMOPSAKA MPOBEACHUS XUMHUYCCKUX
OIMBITOB COTJIACHO IJIaHY.

4. MonenupoBanue (parMeHTOB YPOKOB, COJEPKAIINX JEMOHCTPAIMOHHBIA XUMHYCCKHIMA
3KCHEPUMEHT.

5. Omnmcanue TEXHUKH TPOBEICHUS XMMHUUYECKHX OMBITOB 1Mo TeMaM: «llepBoHavasibHBIC
XUMUYECKHE TOHATHS», «Bomopony, «Kucnopon», «OCHOBHBIE KIIACChl HEOPTaHUYECKUX
COCTMHEHUI», «A30T U €r0 COCTUHEHUS», «YTIEPOa U €ro CoequHEHUs», «MeTaiby,
«Oprannueckue COEIMHEHMUS: npeAeyibHbIE  YIJIEBOJOPOIbI, HeIpeielibHbIE
YTJIEBOOPOIbI, KHCIOPOICOAECPKAIINE OPTAHNUECKUE COCTUHEHUSI.

6. Onucanve TEXHUKH TMPOBENEHUS XMMHUYECKUX OMBITOB MO TeMmaM: «3aHUMaTelbHbIE
OTIBITBI».

7. XapaKTepucCTHKa XUMUYECKHX OIBITOB: UX MECTO B MPOTrpaMMe IIKOJIBHBIX KypCOB XUMUU
8-11 xmaccoB, ompeneneHHe WX TMPHHAIKHOCTH K JEMOHCTPAIMOHHOMY WIIH
YYEHHUYECKOMY KCIIEPUMEHTY.

8. IlmaHmpoBaHWE W COCTaBJICHHE DPAa3BEPHYTOrO IIAHA-KOHCIIEKTa ypOKa, HAa KOTOPOM
MPEyCMOTPEHO TMPOBEICHHUE XUMHYECKOrO JKCIEPUMEHTa (IEMOHCTPAIMOHHOTO WIIH
71a00PATOPHBIX OIBITOB) IO TEME 3aHSTHS.

9. IlmaHupoBaHHME W COCTaBICHHE PA3BEPHYTOTO IUIaHA-KOHCIEKTa YpPOKa MPaKTUYECKOU
paboTHI 110 BEIOPAHHOM TEME.

10. CocraBrneHue KOHCIIEKTOB XUMHUYECKHX OIBITOB COTJIACHO TUTaHY.

11. MogenupoBanue (pparMeHTOB YPOKOB, COAEPKAIIUX JIEMOHCTPAIIMOHHBIN XUMUYECKHUIl
HKCIIEPUMEHT.

12. Onrcanne TEXHUKH IPOBEICHUS XHMHYECKHX OMBITOB 1o TemaM: «llepBoHauYabHBIE
XUMUYECKHUE TOHATUS», «Bomopony, «Kucnopon», «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEMHEHUIN», «A30T U €ro COCIMHEHUS», «YTIEPOI U €ro COeAUHEHHs», «MeTaiby,
«Opranunyeckue COEIMHEHMUSI: npeAeyibHble  YIJIE€BOJOPO/IbI, HeTpeebHbIC
YTJIEBOJAOPOABI, KHCIOPOJACOAEPKAIINE OPTAHNIECKUE COCTUHEHUSI.

13. Onricanne TEXHUKH TMPOBEIEHUS XUMUYECKUX OMBITOB IO TeMaM: «3aHUMaTelIbHbBIE
OTIBITBI».


http://lms.nosu.ru/

14. XapakrepucTrka XMUMHUYECKHUX OIBITOB: UX MECTO B IPOrpaMMe LIKOJIbHBIX KypCOB XUMUHU

8-11 xmaccoB, ompeneneHUe WX NPUHAMICKHOCTH K JIEMOHCTPAIMOHHOMY WJIH
YUYEHHUUECKOMY SKCIIEPUMEHTY.
ITo kakoi TeMe CTYACHTHI TOJDKHBI COCTABUTh KOHCIIEKT U MPEICTABUTh HA MPOBEPKY

npernojaBarento. Tema oOCyX maeTcsi Ha NPAKTHUYECKOM 3aHATHH W OILCHMBACTCS OaJlJIaMu.
MaxkcumanbHOe 4YMCI0 OaioB, KOTOpPbIE CTYAGHT MOXET MOJNYYUTh 33 KaXKIO€ 3aHATHE
MIPUBEACHO B I1.5 HACTOSALIEH MPOrPAMMBI.

Kpome Toro, cTyeHTHl UIMEIOT MPaBO HamucaTh pedepar Mo OJHOU U3 MPEUI0KEHHBIX

TEM BMECTO KOHCIEKTa KaKoro-1u00 3aHATH (110 BBIOOPY CTYICHTA).
[TpumepHBIe TEMBI U1 HanucaHus pedepaToB

SoukrwnE

XUMHYECKUI IKCIIEPUMEHT B IIKOJIBHOM KypCe HEOPTaHUYECKOW XUMUMU.
XUMUYECKUH SKCIIEPUMEHT B IIKOJIBHOM KypC€ OpraHM4eCKON XUMHHU.
XUMHUYECKUH IKCIEPUMEHT BO BHEYPOUHOH padoTe.

Metoauka mpoBeaeHUs XUMUYECKOTO IKCIIEPUMEHTA 110 TeMe «Boxopon».
Meroauka IpoBeACHUS XUMUYECKOT0 SKCIIEPUMEHTA 110 TeMe «KHUCIIOThI.
Metoauka IpoBeJeHUsI XUMUYECKOT0 IKCIIEPUMEHTA 110 TeMe «BuTaMuHBDY.

8. OueHoYHBbIE CpeICcTBA ISl TEKYILIEro KOHTPOJIsl yCleBaeMoCTH, pyOekHO
aTTecTallMi U MPOMEeKYTOYHOM aTTeCTAIlMU 110 UTOIaM OCBOEHHS

JUCIHHUILIHHDI.

8.1. Ouenounble CpeacTea IJisi TCKyIIEro KOHTpPoOJs yCrneBaeMoCTu

Ne | Komme- 3agaHus AJ1sl AMATHOCTUKHU C()OPMUPOBAHHOCTH CcblIkHn
TeHIUA KOMIIEeTeHI i
3aaHusi OTKPHITOrO THIIA
3ajaHus Ui IMATHOCTHKHU Pa3BUTHS T€OPEeTHYECKUX 3HAHMH
1. YK-1, | Kakue nenu o6pazoBaHusi, BOCIIUTAHUS U PA3BUTHS https://biblioclub.ru
IK-4 | yyamumxcs peaiu3yioTcs P PEIICHHH XUMHYECKUX [index.php?page=bo
3a1au? 0k&id=571304, ¢.3
2. YK-1 | Ha kakux sTanax ypoka BO3MOKHO IPUMEHEHHE
IIK-4 | xumudeckux 3agau?
3. YK-1 | YUto HOHHUMAIOT IO CUCTEMOI XUMHUYECKUX 3a1a4?
IIK-4
4, YK-1 | HazoBuTte umMeromuecs: B METOAMYECKOH JIUTepaType
MK-4 | knaccudukanuu 3aaad.
5. YK-1 | Ha3oBure u 000CHYiiTe IMyTH IPOBEACHUS aHATIN3a
IIK-4 | 3amaun.
6. YK-1 | Kakue 3amaun Ha3bIBalOTCS B3aMMOOOPATHBIMU?
IIK-4
7. YK-1 | KakoB 00muii METOIUYECKUH TTOAXO0/1 B O0yUeHUN
IK-4 | yyamuxcs peleHno XUMHYECKUX 3aaa4?
8. YK-1 | Kakue nenu o6pa3oBaHusi, BOCIUTAHUS U PA3BUTHS
MK-4 | ygammxcs pealu3yloTcs IPH PEIICHUH XUMHUECKUX
3agayq’?
9. VK-1 | Ha3oBute 00beM CBeJCHHUH, MOTyYaeMbIX W3 XUMUUeckoi | https://biblioclub.ru
IK-4 | bopMyIbl BelecTBa U U3 YpaBHEHHS XUMHIECKOM [index.php?page=ho
ok&id=571304, c.6
peaKIum. —_
10. | YK-1 | 2. Yto siBIsIETCS METOIOJIOTUIECKO OCHOBOM PEIICHHS
IIK-4 | pacueTHBIX XUMHUYECKUX 3a1a4?
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11. | YK-1 | 3. Uro sBasieTcsl HAy4HOH OCHOBOM pellIeHus 3aa4 o
IIK-4 | dopmymnam BemiecTBa, Mo ypaBHEHUIO XHMHUECKOM
peakuun?
12. | YK-1 | Kakue ¢pusndeckue BEIUINHBI BBEJICHBI B TOHITHITHBIN
IK-4 | anmapar yyamuxcs npu U3y4eHUH IPYruxX JUCLUILTUH
(pusmka,maTemaruka)?
13. | YK-1 | KakoBa poJib KOJTHUYECTBEHHBIX U3MEPEHUN U PACUETOB B
IK-4 | OTKpBITHH U CTAHOBJIEHUU OCHOBHBIX 3aKOHOB XUMHUU?
14. | YK-1 | Yro Takoe crexuomeTrpus?
MK-4
15. | YK-1 | IlpuBenure dhopmyisl aas pacuéra KojauuecTBa Bemectsa, | https://biblioclub.
IK-4 | mMaccel U MOJIIPHOM Macchl, 00bEMa U MOJIIpHOTO 00bEMa. | ru/index.php?pag
e=book&id=2788
71l,c4
16. | YK-1 | [IpuBeaute dopmynsl g pacyéra MaccOBOM JI0JIU
IIK-4 | pacTBOpEHHOr0 BENIECTBA B PacTBOpPE, MACCOBOM O
npuMecH B o0pasiie, MacCOBOM JOJIH 3JIEMEHTA B CII0)KHOM
BEIECTBE, 00bEMHOMN JTOJIU, MOJISIPHOU JIOJIH.
17. | YK-1 | [IpuBeaute ¢dopMynbl Uisl BBIPAKEHUS KOHIIEHTPAIMU
IIK-4 | pacTBOpa pa3auyHBIMH CIIOCOOAMHU.
18. | YK-1 | IIpuBenure hopmyny aist pacu€ra ckopoctr xummudeckoit | https://biblioclub.
IK-4 | peakiuu. Chopmynupyiite npasuno Bant-I'odda. ru/index.php?pag
19. | YK-1 |Yrto Takoe XHMHYECKOE€ paBHOBecHe, KoHcTaHta | €=b0ok&id=2788
IIK-4 | XuMH4eCcKOro paBHOBECHS, CTENEHb TUCCOLUAINU. 71, c.6-20
20. | YK-1 | IIpuBemute hopmyiry Uil MAaTEMaTHYECKOTO BBIPAXKCHHUS
IK-4 | 3axkona ®@apajes.
21. | YK-1 | Kakue meroanyeckue MpueMbl MOKHO MCIOIb30BAThH MPH
IIK-4 | pemienun yciaokHeHHBIX 3amaud? Ilepeuucnure >TH
METOJBI.
22. | YK-1 | Uznoxute CyTh METOJa HAIVIAJHBIX CXEM MPHU pEIICHUH
MMK-4 | 3amay tuna: Cmemanu 2 1 0,1 M pactBopa cepHoii
KUCIOTH! (TIoTHOCTH pactBopa 1,00 r/min) u 3 1 10 %
pacTBopa cepHOW KucnoThl (rmmoTHocth 1, 07 r/mm).
OnpenenuTb MacCOBYIO JOJIO KHUCIOTHI B TOJTy4E€HHOM
pacTtBope.
23. | YK-1 | Ucnonb3ys JOTHYECKHE [EMOYKH, pEeIIUuTe 3a/Jauy:
IIK-4 | O6sémurie nom CO2, Ho u O2 B cmecu coctasiasaioT 10,20
u 70 % COOTBETCTBEHHO. BBIUMCINTH MaccoBbE JOJIH
ra30B B CMECH.
24. | YK-1 | laiite ompeneneHuss GopMyJIbHOW €TMHMIBI BeriecTBa, | https://biblioclub.ru
IK-4 | uagexca, KodpuImenTa. [index.php?page=bo
0k&id=571304, ¢.25
25. | YK-1 | Yro mnoka3piBaeT (opMmMyibHas €AWHUIA I BEmecTs |~ .
MK-4 | MOJNIEKYJIIIPHOTO U HEMOJIEKYJSPHOTO  CTPOEHUs?
IToscauTe Ha npumepax.
26. | YK-1 | Kakoii 3ak0H TOJI0OKEH B OCHOBY HamucaHusi ypaBHeHuii | https://biblioclub.ru
IK-4 | XUMHYECKHX peakiuii ¥ pacyéra 1mo Hum? [index.php?page=bo
0k&id=571304, ¢.33
27. | YK-1 | Kakue XMMHYECKHE CBOWCTBA METAIOB Xapakrepusyer | https://biblioclub.ru
MK-4 | 2neKTPOXUMUUECKHI s/l HATIPSDKCHU I METaIIOB? findex.php?page=bo
0k&id=571304, c.44
28. | YK-1 | MOoXHO 1M WHCIOJIB30BAaTh KAauyeCTBEHHBbIE 3amauyd Ui | https://biblioclub.ru
MK-4 | co3npanust mpoGIeMHBIX CHTYaIHit py 00ydeHmy xumun B | [index.phn?page=bo

mkoJe?

0k&id=571304, c.47



https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304
https://biblioclub.ru/index.php?page=book&id=571304

29. | YK-1 | Kakyro ponb 3KCIepUMEHTaJIbHbIE 337aud BBINOJHSIOT B
IIK-4 | yueGHOM mponiecce?
30. | YK-1 |Yro BBl mNOHMMaeTe TIOJ TBOpYECKOM 3amaueii? | https://biblioclub.ru
NK-4 | ChopmyaupyiiTe i OSCHATE OCHOBHBIE IIcHXoorndeckue | ANdex.php?page=bo
U TIeJJaroruyeckue TpeOboBaHus K TBOPUECKOM 3a7aue. ok&id=571304, c.50
32}12HHH JJISI JMATHOCTUKU Pa3BUTHUS ITPAKTUYECCKHUX yMeHI/lﬁ U HABBIKOB
31. | YK-1 | IIpu ob6paboTke mpupoaHOro H3BecTHska Maccoii 30 T | https:/biblioclub.ru
MK-4 | 136BITKOM PacTBOpa CONSHON KUCIOTHI monmydman okcuy | [Andex.php?page=bo
0k&id=571304, ¢.4-5
yraepona(ly) obvemom 5,6 1 (H.y.). Beruwmcmmre | —— ——————
MacCcoBYIO JIONII0 KapOoHaTa KajblMsg B TNPHUPOIHOM
W3BECTHSIKE.
32. | YK-1 | Cmech COHEpKHT pPAaBHOE YHUCIO MOJEKYJ O3TaHOlla H
IIK-4 | ykcycHoi kucnoTsl. Paccunrtaiite MaccoBbI€ TOJIM BELIECTB
B TAKOW CMECH.
33. | YK-1 | Kakoii o6beM (H.y.) aMMuaka HYXXHO MpPOIYCTUTH Yepes
IK-4 | 150 r 5%-Horo ero pactBopa Jjsi OJIYyYeHHUsI pacTBOpa ¢
MaccoBoM goner ammuaka 0,177
34. | YK-1 | [dnsa nomHON HEHTpalu3aliy pacTBOpPa, MOJIYIEHHOTO MPH
IIK-4 | ruaponuse HeKoTOporo ramorenuaa pocdopa maccoii 1,94
r, moTpedoBasiock 44 M1 pacTBOpa THAPOKCUJIA HATPUS C
KOHIeHTpauuedn 2,5 wmonws/a. Omnpenenute Gopmyiry
raJIOTeHU]IA.
35. | YK-1 | Kakoii o6beM (H.y.) Bo3ayxa noTpeOyercst sl CKUTaHUs
IMK-4 | 30 r cmecu, cocToslled U3 METHIATUIM3O0NPONUIaMUHA,
JIMMETHI-H-OyTHIIAMUHA M TPUATHIIAMHHA
36. | YK-1 | [Ipu pactBopenuu 80,0 r mByxBasieHTHoro meramwia B | https:/biblioclub.
IIK-4 | XJ0poBOIOPOIHON KHUCIIOTE BhIACTHIOCH 27,4 11 Bomopoaa | ru/index.php?pag
(H.y.). Bprumcnure MoONSIpHYIO Maccy 9SKBUBaJeHTOB | e=book&id=2372
MeTasia. HazoBure 3TOT MeTa. 22,¢.28
Otser: 32,7; Zn.
37. | YK-1 | U3 pactBopa, coxaepxamero 20,0 r  HuTpaTa
IIK-4 | 1ByXBaJICHTHOTO METaslia, BBIICTUIN B 0caiok 12,4 T ero
THIpOKCHa. BbraucanuTe MOJISPHYIO MacCy SKBUBaJICHTOB
metasuia. Ha3oBuTe 3TOT MeTa.
OtBert: 56,4; Cd.
38. | YK-1 |16. U3 cycmens3uu, coxaepkamieii 45,5 r© ruapokcuaa
IMMK-4 | 1ByXBaJE€HTHOIO MeTaa, NONyYUJIH  PacTBOP,
conepskauuii 93,8 r ero cynedara. Beruucnure MoaspHyto
Maccy SKBHBAJIEHTOB MeTauia. Ha3oBuTE 3TOT MeTasl.
Otger: 12,2; Mg.
39. | YK-1 | Okcuag ofHOBaJEHTHOrO MeTamia conepxkut 93,1%
IIK-4 | Meraiuia. BpraucianTe MOJSPHYIO MAacCy SKBHUBAJIEHTOB
MeTaina. HazoBure 3TOT MeTas.
Otser: 107,9; Ag
40. | YK-1 | Ha BoccramoBienue 33,6 T Merajla U3 €ro OKCHIA
IK-4 | notpeboBanocs 12.8 1 Bomopoma (H.y.). Borumcinure
MOJIIPHYIO MacCy SKBUBAJICHTOB METAJlJIa M €T0 OKCHUJA.
Ortser: 29,4; 37,4.
41. | YK-1 | Oxcun HEKOTOpOro dieMeHTa B TpexBaieHTHoM | https://biblioclub.
MK-4 | cocrosanm comepxutr 32,0 % xucmopoma. Kakosa | ru/index.php?pag
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MaccoBasi 107151 Kuciopoa (B %) B OKcuze 3Toro jeMenTa | e=book&id=2372

B IIITHBAJIEHTHOM cocTossHnu? Kakoii 310 3memeHT? 22,¢.29
Ortser: 44,0%; V.

42. | YK-1 | Xnopux HEKOTOPOro 3JeMEHTa B  JIBYXBAJICHTHOM
IIK-4 | coctosnun coaepxut 40,3% »storo merauia. KakoBa
MaccoBas 107151 Kuciopoia (B %) B OKCHJIE 3TOTO 3J1€ MEHTa
B UETHIPEXBAJICHTHOM cocTOsiHUU? Kakoii 3To 35eMeHT?
Ortser: 40,0%; Ti.

43. | YK-1 | @Topum HEKOTOPOro OHJIEMEHTa B IIECTUBAJICHTHOM
IIK-4 | cocrosuuu coxepxutr 78,1% dropa. KakoBa maccoBas
nosist kuciopona (B %) B OKCHAE JTOr0 JJIEMEHTa B
YeThIPEXBAIEHTHOM cocTosiHUM? Kakoii 310 anmemMeHT?
Otsert: 50,0%; S.

44, | YK-1 | I'uapuja HEKOTOPOTo JBYXBAJICHTHOTO 3JI€MEHTA COACPIKUT
IK-4 | 4,75% Bonopona. KakoBa MaccoBasi 10711 3TOTO 3JIEMEHTA
B ero cyibgare? Kakoit 310 35nemeHT?

Otser: 29,4%; Ca.

45. | YK-1 | Okcuag HEKOTOpPOrO d3JIEMEHTa B IIECTUBAJIEHTHOM
IK-4 | cocrosinuu coaepxut 48,0% kucinopoaa. Kakoa maccoBas
nonst xyopa (B %) B XJOpHUAE JTOrO OJJIEMEHTa B
TPEeXBAJICHTHOM cOoCcTOsiHUU? Kakoil 3To sseMeHT?

KourtpoJabHble 3a1anust (1eMOBepCHH) sl OLlEHKH 3HAHUI, yMEeHH i, HABBIKOB U
(nJn) onbITA 1eATEIbHOCTH, XapaAKTEePU3YIOIIUX ITanbl GOPMUPOBAHUS KOMIIETEHIIUI B
npouecce 0CBOeHHsI 00Pa30BaTeJIbLHON MPOrPaAMMBbI

1.B pactBope maccoii 100 r cogepkutcs xmopun 6apust maccoi 20 r. KakoBa maccoBast 1071
xjopuja 6apus B pactBope?

2.Caxap maccoii 5 T pactBopuin B Bozie Maccoii 20 1. KakoBa maccoBas mous (%) caxapa B
pactBope?

3. Kakue maccel HUTpaTa Kalvs U BOJBI HEOOXOAUMO B3ATh IS IPUTOTOBIEHUS 2 KT pacTBOpa C
MmaccoBoit goseit KNOs pasnoit 0,057

4 Kakue macchl kpuctayutoruapara cyiabgpara Hatpust NazS0s-10H20 u Boer HaIo B3SITH, YTOOBI
MOJYYUTh pacTBOp Maccoit 71 r ¢ MaccoBoii qomneit NaxS04 20%7?

5.Ipu Beimapusanuu 500 r 10%-ro pactBopa cynbdara IUTHS MOITYYUIU pacTBOp Maccoit 200 r.
KakoBa nporieHTHass KOHIIEHTPALUs TOJTy4eHHOTO pacTBopa?

6.K 250 r 10%-ro pactBopa ritoko3sl npuiwii 150 mi Boasl. KakoBa maccoBast nons (%)
TJTFOKO3BI B MOJTYYEHHOM TI0CTe pa30aBiieHus pactBope?

7.B 200 r Boas! pacTBopmin 67,2 11 xnopoogopoaa HC1 (u. y.). OnpenenuTs MacCOBYIO OO
XJIOPOBOAOPO/Ia B MOTYYEHHOM PacTBOPE.

8. PactBop 06memom 500 mit conmepxkut NaOH maccoit 5 r. OnpenenuTs MOJISPHYIO
KOHIEHTPALMIO 3TOTO PacTBOpa.

9.Brruncnuth Maccy xaopuaa Hatpust NaCl, cogepaxkaterocst B pactsope oobemom 200 mut, eciu
€ro MOJIIpHAst KOHIIEHTpaLus 2 MOJIb/JI.
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10. BeIUCIUTh MOJIIPHYIO KOHIIEHTPAITUIO PACTBOPA CEPHOM KHUCIOTHI, €CITH MAacCOBast IOJIS
H2S04 B aTOM pactBope 12%. [TnotHocts pactBopa 1,08 r/mi mpu 20°C.

Ilkana oneHnBaHUs Y4eOHOM JAesiTeIbHOCTH cTyieHTa [IpakTuyeckue 3aHATHA

OO0mmi quara3od 0aIoB 3a maHHbId BU neareiibHocTi 0-20. OneHuBaeTcs Ka4ecTBO U
YPOBEHb PEUICHHUs 33734 M0 KaKAOH KOHKPETHOW TeMe AMCHUIUIMHBI (KOJIMYECTBO OaijioB 3a
KXKIYI0 TEMY pacnucaHo B Tabmiuile Boimie 1.5). Kpurepuu: penienue 10mKHO ObITh 0OPMIECHO
C MOJPOOHBIM ONMHMCAaHUEM XOJa PEHICHUS U pacdyeTHBIX (OpMysa B OOIIEM BHJE C yKa3aHUEM
eMHUII U3MEpeHUsl Bcex BeianuuH. [IpenonaBaTenb MOXKET 3a/1aTh BOMPOC, C IEJIbIO BBISICHEHUS
NOHUMAaHHA CTYACHTOM M3y4aeMOro MaTepHaa.

Onenka paboThl HAa MPAKTUYECKUX 3aHATHUSIX, a TaKXkKe MPOBEpPKa JOMAIIHUX 3aJaHUil
IPOBOJIUTCS MpPENoaBaTeieM B paMKaxX M3ydeHHs] KOHKPETHOM TeMbl (pa3jiena) JUCHUIUIMHBL U
olleHMBaeTcs B Oaiax B Auanazone ot 0 1o 4.

3-4 Ganna BBICTABISIETCS OOYdYaAIOLIEMYCsl, €CIIM OH aKTHMBHO y4acTBOBal B paboTe Ha
3aHATUAX. OTBETHI CTYJIEHTA HE COJIEPKaIl rpyObIX HETOUHOCTEH U ommnbok. HeznaunrenbHbie
3aTpyAHEHUS, BOSHUKAIOUINE NIPU BBITOJHEHUH 33aHUH, JIETKO MPEOJI0IEBATMCH UM C TOMOIIBIO
IpenoaaBaress, a TakxKe, eClIi OH BOBpeMs (B paMKax 4acoB, OTBEICHHBIX Ha U3y4eHHE JaHHON
TeMbl (pa3zena) U 0e30LIMO0YHO, BBINOJHSUI BCE JOMAIIHUE 3aJaHusl, NMPEAYyCMOTPEHHBIE B
JNaHHOU TeMe.

1,5-2 Gasuta BeIcTaBIsIeTCsl 00yYarOMEMYyCsl, €CITH OH y4acTBOBAJ B padOTE HA 3aHATHUSX.
OTBeThI CTYICHTA COJIEPKAJIM HETOYHOCTH, HerpyOble OIMOKH. 3aTpyIHEHHsI, BOSHUKAIOLIIE IIPU
BBINIOJIHEHUM 3a/IaHUi, HE BCErJa JIETKO IMPEO0JI0JIEBAIOTCS UM C IOMOIIBIO IMpEenojaBaTelisd, a
Tak)Ke, €ClIi OH He Bcerja BOBpeMs (B paMKax 4acoB, OTBEJACHHBIX Ha U3yUYEHHE JAHHOW TEMbI
(pazmena) u (WIM) C HEKOTOPHIMU OIIMOKAMU, BBITIOJIHSII OOJIBIIMHCTBO JIOMAIIHUX 3aJaHuM,
MPEelyCMOTPEHHBIX B TAHHOW TEME.

0 6ayuI0B BBICTABIISIETCS 00YUYAIOIIEMYCs, €CITH OH HE Y4acTBOBAJI B pabOTe HA 3aHSITHUSX.
Wnu ero oTBeTHI colepkaiy IpyObie OIMOKH. 3aTpyAHEHUS, BOSHUKAIOUINE MPU BBITOIHEHUN
3a/laHui, He MPEO0I0JIEBAINCH UM C IIOMOILBIO IIPENOAABATENS, @ TAKXKE, €CIIM OH HE BOBpeMs (B
paMKax 4YacoB, OTBEJCHHBIX Ha W3y4eHHE MAHHOM Tembl (pa3ziena), ¢ IpyObIMH OIIMOKamH,
BBITIOJIHST JIOMAIIHUE 3aJaHusl, TPEAyCMOTPEHHBIE B TAaHHOH TeMme, WM He NPUCTyNal K
BBITTOJIHEHUIO 3a/1aHUM.

OOs3aTeNbHBIM  YCIIOBHEM TIOJIY9E€HUS HWTOTOBOW OIGHKH 110 JWCHWIUIMHE (BHE
3aBHCUMOCTH OT OOuIeld cyMMbl HaOpaHHBIX OasIOB) SIBJISIETCSI BBIOJHEHHME BCEX 3a/laHUil
pPyOEKHOTO KOHTPOJIS.

MakcumanbHas cyMMa OalljioB 3a BCe BUBI YUeOHON JEATENHOCTH CTYJEHTa 3a OAMH
CeMeCTp MO TUCIUTUTHHE «MeToaHKa 00yUeHHs IIKOJILHIUKOB PellIeHUI0 PacYEéTHBIX 32/1a4 10
xumum» cocrapiser 100 6amioB, u3 Hux- 70 6aaIoB MOXHO HaOpaTh Ha 3aHATHX (TEKyIlHue
0aJuTbl) U 32 PEUTUHTOBBIN KOHTPOJIb 3HAHUM.

IlepecueT noJIy4eHHOM CTYIEHTOM CYMMbI 0AJIJIOB B «3a4eT»

50 6atoB U OoJiee 3aYTEHO

meHee 50 OaytoB HE3aUTEHO

Ecnu o pesynbratam o0y4deHUs M pEHTHHTOBOTO TECTUPOBAHUS B CEMECTPE CTYACHTOM
He HaOpaHo 50 6amioB, TO cAaeTCs YCTHBIN 3a4eT (MakcuManbHO-30 6amioB). Marepuasl
3a4eTa BKJIFOYAIOT BOIIPOCHI, TPUBEICHHBIC B TJaHHOW padodell mporpaMmme.



8.2. OunenoyHble cpeacTBa VI NPOBeIeHNs PyOeKHON aTTecTalluu
TecTbl 11 pyOeKHBIX aTTecTAlUM
(YK-1, [IK-4)

TecrupoBanue — akTUBHasl HOpMa MPOBEPKHU MOTYUCHUS CTYICHTOM 3HAHUI, POBOUTCS
B JJIGKTPOHHOH ¢(opme, Ha €IMHON HHTEpHET-IarpopMe B CHCTEME LIEHTPAIU30BAHHOTO
tectupoBanust COI'Y:  http://Ik.nosu.ru

IIpumepsl TecToBbIX 3ananmii (YK-1, IIK-4)

[Tpu anextponuse BoaHoro pactsopa KCl Ha xaToe BbiiessieTcs:
KaJIni,

XJI0p,

BOJIOPOI,

KHCIIOPO/I.

[Tpu snextponuse Bognoro pacteopa KCl Ha aHOe BBIICIISETCS:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOpPOJ.

B peaknun: KMnO4 + HCl(koH1.) — MapraHel] IpUHUMAET 3JIEKTPOHOB:
3,

4,
35,
6

OKBHUBAJICHT MAarHUs B PEAKIIMU C CEPHOM KUCIOTOW PaBEH:
1/2Mg

12,

24 r/MOJIb,

Mg,

[Tpu HOpMaNBHBIX YCIOBHSIX | T BOJIOpOAA 3aHUMAET 00BEM:
17,

22,4 n,

11,2 1,

5,6 1,

B 50 r 10 %-Horo pacTBOpa COIEPKUTCS PACTBOPEHHOT'O BEIIECTBA:
10T,

5T,

1T,

1,5r.

MonsipHasi KOHIEHTpAaIKs BEIECTBA B PACTBOPE PaBHA MOJISIPHOW KOHIIEHTPAILlMK SKBUBAJIECHTA
BEIllECTBA IS

CEpPHOM KUCIIOTBHI,

COJITHOM KUCJIOTHI,

TUAPOKCH/IA KaJIbLIUS,


http://lk.nosu.ru/

dbocdopHOIi KHUCTOTHI,

[Tpr HOPMANTBHBIX YCIOBHSIX 8 T KUCIOPOJIa 3aHUMAIOT 00BEM:
11,

22,4 1,

11,2 1,

5,6 1,

B 30 r 15 %-HOro pactsopa CoAEp>KUTCSI paCTBOPEHHOTO BEILIECTBA:
10T,

45,

3T,

1,5r.

MounsipHas Macca SKBHBAJICHTa MarHUsl B PEAKINH C CEPHOUN KUCIOTOW paBHa:
12 r/Momb,

12,

24 r/MOIIb,

Mg,

[Tpu HOpManbHBIX ycia0BUsIX 14 T a30Ta 3aHUMAIOT O0BEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 10 mu Boawt pactBopmiu 10 r conu. [Tomyumnu pacTBOp ¢ MacCOBOM JTOJICH:
30 %,
40 %,
50 %,
60 %.

DKBUBAJICHT THJIPOKCHUIA MEHM B PEAKIIUU C H30BITKOM COJITHOM KHCIIOTHI PaBEH:
98 r,

49T,

Cu(OH)2,

1/2 Cu(OH)a.

[Tpu HOpManbHBIX yciaoBUsIX 38 T PpTopa 3aHUMaIOT 00BEM:
1,

22,4 7,

11,2 1,

5,6 1,

B 200 r 40 %-HOTO pacTBOpa COAEPKUTCS PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40 .

MoutsipHast KOHIIEHTpALKsl BEIIECTBA B pACTBOPE PaBHA MOJIIPHOM KOHIIEHTPAIUU SKBUBAJICHTA
BEILECTBA JUIS:



CEPHUCTOU KHCIIOTHI,
COJISTHOM KHUCJIOTHI,
TUAPOKCUIA Oapus,
dhochopuCTOl KUCIIOTHI,

B 2 15 M pactBopa coiep>KUTCsl paCTBOPEHHOI'O BEIIECTBRA!
10 mob,

5 MOJIb,

2 MOJIb,

4 MoJIb.

Ecnu monsipHast macca ra3a pasHa 30 1/MoJib, TO IPU HOPMAJIBHBIX YCIOBUAX 15 T raza
3aHUMAIOT 00bEM:

12 n,

11,2 n,

28 1,

22,4 n.

B 15 mu Boawt pactBopmiu 5 1 comnu. [lomyunnu pacTBop ¢ MaccoBOil 10€il:
25 %,
20 %,
30 %,
15 %.
MeTtoauyeckue peKOMeH/ 1AM U 10 NOJATO0TOBKE K TeCTy

[Ipr moaroToBke K TecTy HEOOXOAWMO YIITYOJNEHHO HM3Y4YHTH JIUTEPATypy MO KypCy,
OpUEHTHUPYSCh Ha JuTepaTypy, pasmeniennyo B ObC www.Elibrary.ru, FOpaiit, kotopas mo
TEMaTHKE OXBATHIBACT BCIO 00JIACTh HEOOXOIMMBIX 3HAHUH U NMPETHA3HAUCHA JISI UCTIOJB30BaHUS
B IIpolecce 00y4YeHHsI B BBICIICH LIKOJIE.

Kpurepun onenuBanus. i OLICHKHA KaxJAoMy BepHOMY OTBeTy maércsi 1 Oamn. Jlanee
MOJICYUTHIBAETCS OOIIYI0 CyMMY HabpaHHBIX 6amioB. O1leHKa YPOBHSI MOATOTOBIEHHOCTH:

100% - 85% - BBICOKMIA;

84% - 71% — momycCTUMBIIi;

70% - 50% — KpUTHYECKUH;

meHee 50% — HeonmyCTUMBIA.

3aganus M yueOHO-MeTOANYeCKAs JTUTepaTypa
JJIS1 CAMOCTOATEIbHOM PadoThI CTYAE€HTOB:
(YK-1, I[IK-4)

TEMA 1. MaccoBasi 10J151 3JieMeHTa (W) B XMMHUYeCKOM COeIMHEHUH WJIN B CMeCH

1. Ompenenute MaccoByrO 10110 kenes3a B Fe Os.

2. CoenHeHne HEKOTOPOTO IeMeHTa umMeeT Gpopmyiy 3203, a MaccoBast 1015 JIEMEHTA
B HeM cocTaBnseT 68,42 %. YcTaHOBUTE DIIEMEHT.

3. B oprodocdare snementa (II) maccoBast gomst 3TOT0 A5IeMeHTa cocTaBisieT 68,44 %.
Omnpenenure, o hocdaTe KaKOTo dIEMEHTA UIET PEYb.

4. Omnpenenute GopMyny Kpuctamuioruapara (ocdara HaTpus, €Ciu HU3BECTHO, YTO
MaccoBas JI0JIsl BOJIOPO/ia KaK 3JIEMEHTa B HEM cocTaBisieT 6,316 %.

5. Onpenennute MacCOBYIO JOJIIO KaJIMsl KaK dJIEMEHTa B CMECH, COCTOSIIIEN 3 25,25 r
HUTpaTa Kanus u 41,4 r kapOoHaTa Kanusl.



TEMA 2. Onpenenenue ¢popmy.abl BemecTBa

1. Omnpenenure MOJICKYISIPHYIO GOPMYITy COJM ¢ MOJIsIpHOM Maccoit menee 300, B
KOTOPOW MacCOBbIE JIOJIM a30Ta, BOJIOPOJIa, XpoMa U Kuciopoa cocrapisitot 11,115 3,17; 41,27
u 44,44 % cOOTBETCTBEHHO.

2. Onementel A u b obpasyror coeamaenue, conepxkamiee 89,89 % (mo macce)
sneMenTa b. IIpu ruaponuse 3Toro BeuecTa BeIAEIAETCS ra3, cojaepxamuii 3neMedT b u 1,234
% (mo Macce) Bogopona. Omnpenenure GopMyny BEHIECTBA, COMSPIKAIIETO JIEMEHTH A 1 b,
HAMUIIATE PEAKINIO ero TUAPOIIN3a.

3. Omnpenenure GopmMyny KPpUCTAIUIOTHAPATA COIH, €CJIA H3BECTHO, YTO MacCOBBIE
JIOJIM HATpHs, YIJepojia, BOAOPOJa U KUCIopoaa B HeMm coctaBisitor 16,08; 4,196; 6,933 u
72,73% COOTBETCTBCHHO.

4. [Ipy nNOAHOM  CropaHMM  HEKOTOPOrO  KOJHMYECTBA  apOMaTHYECKOIro
yrieBogopojaa psaaa oensona (CnHane) oOpasoBanock 14,08 r okcunma yriaepoga (IV) u 3,6 ¢
BoAbl. [Ipeayioxkure BO3MOXKHbBIE CTPYKTYpHBIE (DOPMYJIBI H30MEPOB 3TOTO YIIIEBOJOPO/IA.

o. [Mpu cxwuranuu 26,7 v amuHOKUCIOTHl (CxHyOzNk) B m30bITKE KHCIOpOAa
obpasyercsa 39,6 r okcuga yriepona (IV), 18,9 r Boasl u 4,2 r azora. Onpenenure Gopmyiy
AMUHOKHCIIOTHI.

TEMA 3. Pacuersl 10 yPABHEHUSIM XUMHYECKHX PeaKknMid.

Beixox (1) NpoayKTa B peakuMu HJIM B IIpouecce

1. K pactBopy, comepxkamemy 66,6 T xyopuaa Kalblisi, TpUOaBUIN PacTBOD,
conepxkammii 32,8 T oprodocdara HaTpus. OnpenenuTe Maccy BBITABIIETO O0CAIKa W MacChl
BEIIECTB, OCTABIIUXCS B PACTBODE.

2. ®ochop, nosyuyeHHbIH BOCCTAaHOBIEHUEM 77,5 T pyaAbl, COAepxkallel o Macce
80% dochara xampumst U 20% HEBOCCTAHABIMBAIOIIMXCS NPUMECEH, HCIOJIB30BAIH IS
noJrydeHust oproocGopHOi KUCIOTHI. ONpenenuTe Maccy MOJTydeHHON KUCIOThI, €CITU BBIXOJI
Ha BCEX CTaAMsX mpouecca cuutarb paBHbIM 100 %.

3. Kakue maccel Bojmopoga, a3oTa W KHUCIOpOJa HEOOXOIMMO 3aTpaTUTh st
nostydeHus 150,8 Kr a30THOM KUCTIOTHI, €CJIM BBIXOJI B PEaKIIMU CUHTE3a aMMHaKa coctasiseT 70
%, B peaklMy KaTAIUTUYECKOT0 OKUCICHUsT amMmmuaka 10 okcuaa azora (II) — 90 %, B peakuuu
okucnenus okcuna azora (II) o okcuna azora (IY) — 100% u B peakuuu okcuaa azora (1Y) ¢
BOI0H U KuciopoaoM — 95 %.

TEMA 4. Moasipublii 00beM rasa (Vv). Hopmasbnsblie ycnosus (H.y.)

1.  Kakoii o0beM (H.y.) 3aitmeT meTad (CHa), Mmacca koToporo paBHa macce 40 1 a3ota
(H.y.)

2. B pesynbprare npokanvBaHus HEKOTOPOTO KOJIMYECTBA HUTPATa MEAH BBIIECIUIIOCH
11,2 nra3oB (H.y.). Onpenenurte Maccy UCXOIHON COJIH.

3. [Tocne mpokanuBanus 66,6 T HEKOTOpOro kapooHaTa oOpazoBasiock 48 T OKcHIa

metanna (II), B koTopom maccoBast qonst meTtamia coctasiuseT 80 %, 6,72 11 ra3za U HEKOTOpoe
KOJIM4eCcTBO BOJIbI. Onpenenute GopMyny UCXOTHON COJIU.

4, Oxkcun yrnepona (IV), HaxoauBiimiicst B 6aiioHe eMKOCTBIO 2,8 J1 O] JaBJICHHEM
2000 kIla mpu temmeparype 25°C, mpoImyCTUIN Yepe3 U30BITOK pacTBOpa TUAPOKCHAA HATPHS.
Omnpenenute Maccy 00pa3zoBaBILEiCs COH.

TEMA 5. Ao0coaioTHas (r) 4 oTHocuTebHAas (D) miioTHoOCTH ra3a

1. ITnotHOCTH Ta3a mo Bo3ayxy paBHa 1,586. Ompenenurte 4To 3TO 3a ras, €ciu
M3BECTHO, YTO OH COCTOUT U3 JIBYX 3JIEMEHTOB, a MaccoOBas J10JIsl KUCIIOPO/ia KaK 3JIEMEHTa B HEM
cocTaBsieT 69,5%.

2. [TnotHOCTH MapoB pochopa nmpu 4000C u npu nasiennn 101,3 klla paBHa 2,246
r/n. Onpenenurte MOJNEKYIIpHYIO hopmyiy dochopa B 3ITUX YCIOBHSIX.

3. Onpenenure MIOTHOCTh TA30BOM CMECH IO BOJOPOY, COCTOAIIEH U3 3 11 a3oTa
U 7 J1 yTAEKUCIOro Tasa.

4, B kakux 00BeMHBIX OTHOIIEHUSX HAXOAATCS B cMecH Kuciopo u metad (CH4),
€CJIM OTHOCUTENbHAs IVIOTHOCTh 3TOW CMECH 110 BoAopoay paBHa 10.



o. B kakux 00bEeMHBIX OTHOIICHUSX HAXOJSATCS B CMECH a30T U BOAOPOJ, eciu 10
JI 3TOM CMECH MPH H.y. UMEIOT Maccy & T.

TEMA 6. O0bemuasi (¢) u moJisipHas () 10Ji4 raza B cMecu. CpeaHsiss MoJisipHast
Macca ra3ooii cmecu (Mcp.)

1. 12,32 1 cmecu okcupaa azota (II) u okcuna azora (IV) npu H.y. UMEIOT Maccy
19,855 r. Onpenenute 00bEMHBIE JIOJIM TA30B B CMECH.
2. K 20 n cmecu merana m stmiieHa po6aBuiu 10 1 kucinoponma. Omnpenenure

00BEMHBIC JTOJU BEIIECTB B MOJIYYCHHOHN Ta30BOM CMECH, €CIIM U3BECTHO, YTO €€ MJIOTHOCTH 10
BO31yxy paBHa 0,8046.

3. Onpenenure CpeiHIO MOJSPHYIO Maccy rasa, IOJy4YE€HHOIO B pe3yibTare
TEPMHUECKOT0 Pa3JIoKEHUs HUTpaTa cepedpa.
4. B pesynbrare TEpMHUECKOTO Pa3ioKEHUS CMECH HHUTPATOB cepedpa M Meau

oOpasoBajiach Ta30Basi CMECh C IJIOTHOCTBIO MO BO3ayxy 1,4655. Onpenenure MacCOBBIC JOJIH
BEILECTB B UICXOJHOU CMECH COJIEH.

5. ["a3oBast cmech, 00pa30BaBILAsCS MPU MPOKATMBAHUN CMECH KapOOHAaTa KalbIus
U HUTpaTa MeJU, UMEET IUNIOTHOCTh 110 BogopoAay 21,647. Onpenennure MaccoBbIE 10JIU BEIIECTB
B OCTaTKe MOCJIe MPOKATNBaHUS.

TEMA 7. Pac4érbl 10 XMMHY€CKHM YPABHEHHUAM

1. Cmech aMMHaKa ¢ KUCIOPOAOM € TNIOTHOCTBIO O BoJopoay 13 mpomycTuiiu Hajt
MJIATUHO-POJAMEBBIM KaTanu3aropoM. OmnpeennTe cocTaB MoIydyeHHON ra30Boil cmecu BY% 1o
00BeMy MocIie yaleHUs MapoB BOJbI, €CIIM CUUTATh, YTO KATAIUTUYECKOE OKUCICHHE aMMHUaKa
nporekaer ¢ Boixogom 100%.

2. [Tocne mpomyckaHusi cMecH 5 7 a3oTa ¢ 7 J BOAOpOAa Hal >KEJIEe3HBIM
KaTaJn3aTopoM 00BEM Ta30BOM cMeCH YMEHbIIWICA Ha 2 1. OnpenenuTe IIOTHOCTh KOHEYHOM
ra3oBOi CMECH 10 BO0poAy. Bce 00beMbl M3MEpeHbI IPU OJIMHAKOBBIX YCIOBHUSX.

3. Cwmecp stumamuna (C2HSNH2) ¢ u30bITkOM KHciaopoaa momoxriu. [locme
MPUBEACHUA K HOPMaJbHBIM YCIOBUSIM OOBEM Tra3oBOMl cMmecH yMeHbIIuics Ha 36 %.
Omnpenenute 00bEMHBIE JOJIH BEHIECTB B KOHEYHOI ra30BOH CMECH.

4. CMmech KuCIIOpoJia C a30TOM MPOMYCTHJIM Yepe3 030HATOp, MPU 3TOM 00BEM
razoBoil cmecu ymenbmuics Ha 10%, a ee miotHocTh crana 1,508 r/n. Onpenenute cocras
HCXO/IHOM CMecH a30Ta ¢ KUCIOPOJIOM B % 1O 00beMy.

S, [Tocne nponyckanusi cmecu 3tuineHa (CH2=CH2) u Bogopoaa Haa HUKEIEBBIM
KaTaJn3aTopoM IUIOTHOCTh Taza Bo3pocia Ha 25%. IlodydeHHblii ra3 He oOeciBe4MBaeT
OpoMHyt0 Boay. Onpenenute 00bEeMHBIE JT0JIM BEIIECTB B KOHEYHOM ra30BOM CMECH.

TEMA 8. MaccoBasi 10/111 PaCTBOPEHHOI0 BemecTsa (w),

MoJIIpHasi KoHHeHTpauusa pacteopa (C)

1. Omnpenenute MOJISPHYIO KOHLIEHTPALHIO Cy/Ib(aTa HaTpUs B pacTBOPE C MACCOBOM
Jonein comm 8% u moTHOCTHIO 1,09 T/MII.

2. Kakune macchbl BOABI U MEIHOTO KYIIOPOCa HEOOXOIUMO B3ATh JJISl IPUTOTOBJIEHUS
2 11 pacTBOpa ¢ MOJISIPHOM KOHIIEHTpaluei cynbdara meau 0,9 monb/a u miaotHocTso 1,1 r/mMn?

3. CKonbKO MJ1 pacTBOpa cylsb(ara Meau ¢ MaccoBOi Jjojei conu 5% U MIOTHOCTHIO
1,05 r/mMa HamO B3SATH JUIsl paCTBOPEHUS 75 T MEAHOTO KYMOpoca, YTOOBI MOJIYYUTh PacTBOP C
MaccoBoi fozei cyibdara meau 0,27

4, Kakune maccer kpucrammmaeckoit coanl (Na2CO3-10H20) u 5%-Horo pactBOpa
kapOoHaTa HaTpHUsl HaJ0 B3ATh AN mpuroTtoBieHus 500 mi pacTBopa C MaccoBOW aosei
kapOoHnata Hatpus 12% u miotHocTsio 1,125 r/mMn?

5. Kakne 00beMbl pacTBOPOB CEPHOM KHCIOTHI ¢ MACCOBBIMU JOJISIMU KUCIOTHI 20 U
50% wu mmotHOCTsIMU 1,14 1 1,39 r/MJT COOTBETCTBEHHO HAJ0 CMEMIATh, YTOOBI MONYIUTH | 11
pacTBopa CepHOM KUCIOTHI C IINOTHOCTHIO 1,219 /M7, 10 r koTOporo MoxkeT moriaotuth 1,344 n
aMMHaKa.

TEMA 9. PactBopumocTh (S) 4 k03¢ GuiiueHT pacTBopumMocTH (S)



1. HacplmienHslid  pacTBOp  TuApokapOOHaTa  HATpUsi  HMMEET  MOJIAPHYIO
KOHIeHTpauuto comu 1,12 momb/n u miotHocTh 1,07 1/mit. Omnpenenure KodhHUIMEHT
pacTBOPUMOCTH TUApOKapOOHATa HATpUS B ITHX YCIOBUSX M €ro MacCOBYIO JIONIO B
HACBILLIEHHOM PacTBOpE.

2. Ornpenenure, CKOJIBKO MEAHOTO KYIIOpOca BhINalio mpu oxyaxaeHuu 10 00C 34 mu
pacTtBopa ¢ MaccoBoi noseil cynabdarta meau 30% u mioTHOCTHIO 1,3 1/MJI, €CIIM U3BECTHO, UTO
KodpduuueHT pactBopuMoctu meaHoro Kynopoca npu 0oC pasen 150 r/n. KakoBa maccoBas
noJs cyibdaTa MeIu B OCTaBLIEMCs pacTBope?

3. Ompenenure MacCcy M COCTaB OCaJKa, BBIMABLIETO mociie cmemmuBaHus 120r
pacTtBopa xJjopuaa 6apusi ¢ MmaccoBoi moneit comu 26% u 150 r pacTBopa HUTpaTa HATPHUS C
MaccoBoil goneit comu 50 %, ecnmum M3BECTHO, YTO B JAHHBIX YCIOBHUSX KO3()(OUIMEHTHI
pacTBOPUMOCTH XJOpuJa Hatpus U Hutpata Oapus paBHel 330 u 9045 r1/n(H20)
COOTBETCTBEHHO.

4, Kakoii o6bem pactBOpa ¢ MaccoBoil nonei cynbdara sxenesa (II) 10% wu
IJIOTHOCTHIO 1,1 T/MIT Hao B3ATh AJIs pacTBOpeHus 55,6 1 xkene3Horo kynopoca (FeSO4.7H20)
, 4TOOBI MoNy4nuTh HachimeHHbl mpu 20°C pactBop cynbdarta xenesa (II). Kosdduument
PacCTBOPUMOCTH KEJIE3HOTO KyIopoca IIPH ATOM TeMIiepaType paBeH 266 /1.

5. PactBopumocTs MoHOTHApaTa kapOonara HaTpus npu 50 °C cocrtaBmusier 47 T Ha
100 T BoJibI, @ KpUCTAINIMYECKON co/bl (Aekaruapara kapoonarta Hatpus) npu 0 °C 6,7 r va 100
r BoJbl. PaccunraiiTe Maccy KpUCTAJUIMUECKOH COJbI, KOTOpas BBIAENUTCA U3 1 1 pacTBopa
KapOOHATa HATPHS C IIOTHOCTBIO 1,2 r/Mu1, HackimerHoro pu 50 °C, mocie ero oxnaxaeHus 10
0°C.

TEMA 10. DJekTpouTHYecKas IUCCOUMAILUSA, CTeNeHb qJuccounanuu ()

1. B Kakom COOTHOIIEHUH MO0 Macce HEOOXOAMMO CMENIaTh PacTBOP Cyib(aTa HATPHUs
C MaccoBoOM foiiei conu 2% W pacTBOP XJIOpUA Kajausi ¢ MaccoBou foJier conu 3%, 4ToObl B
o0Opa3oBaBIIeMCS PAcTBOpPE KOHIEHTpallMs HWOHOB HATpus ObUla B 4eThIpe pasza Oosblie
KOHIICHTPAIUH UOHOB KaJIHs?

2. B pesynbrare civBaHHMS paBHBIX OOBEMOB HACHIIIEHHBIX PACTBOPOB XJIOpHJA
6apwust (TutoTHOCTH 1,25 T/MT) M HUTpaTa HaTpHs (TWIOTHOCTH 1.3 T/MIT) BBITIAT OCAIOK M OCTAJICS
pactBop ¢ TmiIoTHOCTRIO 1.2 r/min. Ompenenure MONSpPHBIE KOHIIGHTPAIlMM HMOHOB,
MPUCYTCTBYIOIIMX B OCTaBIIEMCSl PacTBOpPE, €CIM HM3BECTHO, YTO PACTBOPUMOCTH XJIOpUAa
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJIOPHIa HATPUS B JAHHBIX YCIOBUSAX COCTABISIOT 25,
82,9,05 1 33 rua 100 r BOABI COOTBETCTBEHHO.

3. MaccoBast nonst kapOboHata HaTpusi B HacklmieHHOM Tipu 20 oC pacTBope paBHa
0,18. Onpenenute kK03hOUIMEHT PaCTBOPUMOCTH KPUCTAIUIMYECKOW COABI B BOJE TPH ITOU
TEeMIIEpaType U MOJSIPHYIO KOHIICHTPAIIMIO HOHOB HATPHs B HACBHIIIICHHOM PacTBOPE, €CIU €ro
IJIOTHOCTH paBHa 1,15 r/mi.

4. Omnpenenure cyMMapHYI0 KOHIIEHTPAIMIO U YMCIIO YacTHIl (MOJEKYT U HMOHOB),
oOpa3zyromuxcs Mpu pacTBOpeHuu 1,2 r ykcycHOM KUCIOTHI B S00 MJ1 BOJIBI, €CITM U3BECTHO, YTO
CTETEeHb JAUCCOIMAINM YKCYCHOM KUCIOTHI B JAHHBIX YCIOBUSX cocTaBiseT 2 %. 3menenuem
o0Bbema npeHedpeyb.

5. Paccuunraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B nuTpax rasza Ha JIUTP
BOJIbI), €CITM W3BECTHO, YTO B CEPHUCTYIO KHUCIOTY TepexoauT 38,8% pacTBOpeHHOTO rasa,
CTETEeHb TUCCOLMAIIMU KUCIIOTHI MO MEePBOM cTymneHu paBHa 8,6 % (aucconmanuend mo BTOPOi
CTYIIEHU IIpeHeOpeyb), a KOHIEHTPALlKs HOHOB BOAOPO/Ia B HACHIILIEHHOM PAacTBOPE COCTABIISET
0,061 monw/n. I[TnoTHOCTH pacTBopa 1,1 /™I

TEMA 11. Tenuossblie 3¢ (pekTbl XMMHYECKUX PeaKI Uil

1. Omnpenenure, CKOIBKO BBIICTUTCS TETJIOTHI TP 00pa3oBaHuu 3,4 T aMMHUaKa, eCiu
ero teriora oopa3zoBaHus paBHa 46,2 kJ{x/MoJb.

2. Temnotel oOpazoBanus FeO, Fe304 u Fe2O3 paBubl 266,5; 1117 u 8222
kJ[>k/MOB cOOTBETCTBEHHO. OmnpenenuTe, CKOJIbKO TEeIUIOTHI BBIICIUTCS MPHU CrOpaHuu 2,8 T
JKEeJIe3a B YUCTOM KHCIOPOJIE.



3. 12 T MOHOCaxapua COXIJIM B U30BITKE KUCIOPOJA, IPU 3TOM BbLAETHIOCH 184
kJlx Termotel. Ilocne mpuBeAeHUs TPOAYKTOB CropaHus K H.y. BBIACIWIOCH 7,2 T BOIBI U
ocranock 16,8 1 ra3oBoii cmecu (H.y.) ¢ TUIOTHOCTHIO 11O Bogopoxay 19,2. Onpenenure hopmyry
MOHOCaXapu/ia, €CJId U3BECTHO, YTO €ro TeruioTa cropanus pasHa 2300 kJ>x/MoJb.

4, B pesynpraTe CKUraHHs HEKOTOPOrO KOJIMYECTBA OPraHUYECKOTO BEILECTBA,
cozepxkaniero a3zort, B 17,92 n kucnopoza Beiaenuioch 180 kI TermwtoTsl, oopazoBanocs 10,8 T
BO/bI U 14,56 11 Ta30BOi cMecH ¢ MIOTHOCTBIO 1,635 1/11, 00beM KOTOPOI MOCe MPOITYCKaHHS
yepe3 U30bITOK pacTBOpa LIEIOUYH YMEHbIIWJICS Ha 6,72 1. Onpenenure CTpyKTypHYIO GopMyny
COXOKEHHOT'O BEILIECTBA, €CNIM ero Teruiota cropanus pasHa 1200 k/[x/monb. Bece o6bembl 1
IJIOTHOCTh U3MEPEHBI TPU HOPMAJIbHBIX YCIOBHUSX.

S. 29 r HaCBIILIEHHOIO OJHOATOMHOIO CHUPTAa HAarpeiad B IPUCYTCTBHM CEPHOM
KHUCJIOTHI ¥ TIOJYYHJIM CMECh IATH U30MEPHBIX aJIKEHOB W MPOCTOro s¢upa maccoi 24,95 r .
Omnpeznenute BHIXOJ MPOCTOTO APHpa B pacyeTe Ha B3ATHIA CIIUPT U MPEJIOKUTE CTPYKTYPHBIE
(bOopMyIIbI HICXOHOTO CIIUPTA U MOJYUYEHHBIX aJTKEHOB, €CIM U3BECTHO, YTO MpH cxkuranuu 10 r
crupra Beinensercs 301,7 k[ TemnoTel, a TeruioTa cropanus ero pasHa 3500 k/[x/mMonb.

TEMA 12. B3aumoaeiicTBHe raza ¢ paCTBOPeHHbIM BellleCTBOM

1. 67,2 obbremMa OPOMOBOJIOPOA PACTBOPIIIM B TPEeX 00bEMax pacTBOpa KapOoHaTa
HaTpHs C MACCOBOM foJielt conu 6,145 % u motHoCTRIO 1,15 1/Mi1. OnipeieuTe MacCoBbIS TOJTH
BEILIECTB B MOJIYYEHHOM pacTBope. PacTBopumocTthio okcuza yraeposa (IV) B Bone npeneOpeysn.

2. Ckonpko 00eMOB XJIOPOBOJIOPO/Ia HAJI0 PACTBOPUTH B OTHOM 00BEME pacTBOpa
docdara HaTpus ¢ MOJSIpHOHN KOHIEHTparuer com 0,1 MOJb/1, 4TOOBI MOTYYHTH PACTBOP, B
KOTOPOM MAacCCOBBIE JOJH KUCIBIX COJIEH PaBHBI MEXKY COOOM.

3. A30T0-BOJOPOIHYIO CMECH IPOIYCTUIIN HaJl )KEIE€3HBIM KaTaJln3aTopOM, IPU 3TOM
€€ IUIOTHOCTh yBennuuiack Ha 44,8 %. OnpenenanTe MacCOBBIE OJIA BEILIECTB B paCTBOPE,

IIOJIyY€HHOM Ipu nponyckanuu 10 1 KoHeyHOH ra3oBoii cmecu uepes 87,5 mil pacTBopa

(dbocopHOIi KHCTOTHI C MaCCOBOM J0JIei KUCIOTHI 8 % U MmiIoTHOCTHIO 1,05 /M.

4. B 100 mn pactBopa ¢ochopHOW KHCIOTHI C KOHLEHTpAlMed 2 MOJb/JI U
I0THOCTHIO 1,1 T/MIT pacTBOpMIM HEKOTOpOE KoiandecTBO okcuaa gocdopa (V), B pesynbrare
4ero MaccoBasi J10Ji1 KHUCJIOThl B PAacTBOPE yJIBOWJIACH. B MOiIydeHHBIH pacTBOpP MPOIMYCTUIH
13,44 n metunamuHa (H.y.). Onpenenute MacCoBbI€ JOJIH BEIIECTB B KOHEYHOM PacTBOpE.

5. 30 r texHuueckoro cynbdunaa sxeneza (II) obpaboramu U3OBITKOM COJITHOU
KHCIOTHI. BeienuBiuiics raz pacTBopuiiv B 126,6 M1 pacTBopa rMApOKCHIA Kallks ¢ MaCCOBOM

noiieit mesroun 15% u naotHOCTHIO 1,18 r/Mi1. MaccoBast 10J1s1 KUCJION COIHU B KOHEUHOM
pactBope coctaBuia 9%. Onpenenute Maccy npuMecel B UCXO0IHOM 00paslie Cyabpuaa xenesa.

TEMA 13. CkopocTb XUMHYECKHX peakuuii (v)

1. 1 71 BOAHOro pacTBOpa auleTajdbAerujia C MacCOBOM J0JIed PacTBOPEHHOIO
BemiecTBa §,8% M MIOTHOCTHIO 1T/MJI cMemianu ¢ 1 1 aMMHUaqyHOTO pacTBOpa OKCUja cepedpa.
Yepes 20 muHyT U3 pacTtBopa BbInano 21,6 r ocanka. OnpenennuTe MOJISIPHbBIE KOHIEHTPALUK
OpPraHMYECKUX BEIIECTB B 3TOM PAacTBOPE M CPEIHIOID CKOPOCTh pPEaKlM{, U3MEPEHHYIO I10
aneTanbAeruly B TOM HHTEPBAJIE BPEMEHHU.

2. CkopocTh  peaklMyd OMBUIEHUS  METWJalerara MpsSMONPONOPIHMOHAIbHA
MPOU3BEICHUIO  MOJISIPHBIX  KOHIIEHTpallMid  pearupyroomux  BemiectB.  Omnpenenure
KOHIEHTPALMIO THIPOKCH/Ia HATPUS B PEaKIIHOHHOM CMECH, €CIIM U3BECTHO, YTO MacCOBast 10JIs
MeTujanerata B Heil coctaBisieT 3,7 %, CKOPOCTh peaKIuu B JaHHbIII MOMEHT BPEMEHHU paBHA
2.10°® monw/n.MuH, a K0 PUIMEHT IPOTOPIMOHATBHOCTH B YPABHEHHH JUIS CKOPOCTH PEaKIIHH
IpY JaHHOM TemmepaType pased 5.107 j1/mMonb.MuH. [II0THOCTS pacTBOpa MPUHATH PaBHOI 1
/M1

3. B pesynbrare peakiyu Opoxenus ritoko3bl mpu 25°C 3a 2 yaca Beienuiocs 17,92
1 okcuaa yriaepoaa (IV) (u.y.). Onpenenure Maccy crnupra, 00pa3yroIIerocss mpu OpoKEeHUH
TJIIOKO3bI B TAaKOM k€ o0beme 3a 1 vac mpu 35°C, ecinm U3BECTHO, YTO CKOPOCTh 3TOH peakuuu
HE 3aBUCHUT OT KOHILEHTpAllMU TJIIOKO3bl, a TeMIlepaTypHbI KO3((UIHUEHT CKOPOCTH paBeH
BOCbMH.



4. CKOpoCTh peakuuu STepuUKAUH TPSIMO MPONOPLHUOHATIBHA MPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTpAIMi KUCIOTHI U CHOHUPTA, MpU4YeM KO3(P(UIIUEHT MPONOPLHUOHATIBHOCTH
ipu 40°C pasen 0,004 n/monb.MuH. OnipeiennTe BETUIHHY CKOPOCTH PEAKIIUU dTepuuKanmm
npu 70°C B pacTBope B TOJIyOJie, B KOTOPOM MAacCOBBIE JIOJIM YKCYCHOM KUCJIOTHI U METaHOJa
coctaBisitor 13,33% u 7,11% cooTBEeTCTBEeHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 r/mi.
TemnepaTypHbiii KO3(hGUIMEHT CKOPOCTU PEAKIIMN PABEH TPEM.

o. B crakan nuameTpoM 5 CcM NOMECTWIM PACTBOP CEPHOM KHCIOTHI C MacCOBOM
noneit kucnotsl 4,75% (mnotHocTs 1,032 r/Mi1) 1 cBepXy HATMIIM TOJICTBIN CIIOM KHUIAKOTO KHPa,
COJIEPIKAIIEr0 OCTaTKU TOJIBKO OJIEMHOBOM KUCIOTHL. Yepe3 24 yaca B BOAHOM CJIO€ MOSIBUIIOCH
0,46 T rmunepuHa. OmnpenenuTe MacCcy OJISMHOBOW KHCIIOTBHI, oOOpasylomencs mpu
BBIIEPKMBAHUM CJIOSI TAKOT'O YK€ XKHUpa IPU TOM ke TeMIieparype B cocyze auamerpom 20 cMm B
KOHTAaKTEe C paCTBOPOM CEPHOI KHUCIOTHI ¢ MaccoBoi jtonet kucinotsl 20,9% (rotHocts 1,172
r/min) B Tedenue 40 4acoB, YUHMTHIBAs, YTO CKOPOCTh JAHHOH T'€TEPOT€HHOW pEaKIHH MPSIMO
MPOIOPLIMOHANIbHA KOHIEHTPAllMd HOHOB BOJOpOJa B BOJHOM ciioe. M3mMeHeHHsiMH o0bema
BOJIHOTO CJIOsl IpeHeOpeyb.

TEMA 14. Xumunueckoe paBHOBecHe

1. Cwmecp a3oTa ¢ BOAOPOJOM C IUIOTHOCTBIO MO BOJOpPOAY 7,5 HarpeBaiul B
MPUCYTCTBUH KEJIE3HOr0 KaTalu3aropa /10 yYCTaHOBJICHUS XHMHUYECKOTO PAaBHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQJAWJIU U MPHUBEIN K HOPMAJIbHBIM YCIOBUSM, IPU ITOM €€
IJIOTHOCTh OKaszanach Ha 20% OoJbllle MIOTHOCTH UCXOAHOM cMecu. Ompenenure 0ObeMHbIE
JIOJIM BELIECTB B UCXOAHON U PAaBHOBECHOM I'a30BbIX CMECAX.

2. B razooii cMecu, cocrosieit u3 okcunaa cepsl (IV) u kucimopoia ¢ OTHOCUTEITLHOM
IJIOTHOCTBIO MO BO31yXy, paBHOW 1,7655, uwacte okcuma cepol (IV) mpopearupoBana u
o0Opa3oBaiack paBHOBECHAs ra30Basi CMECh C OTHOCUTEIBbHOU TNIOTHOCTRIO Ha 25% OorbIiie, yeM
IJIOTHOCTh HMCXOJHOM CMECH, M3MEPEHHOM IpU TeX XKe YycioBusAX. Paccuumraiite cocras
PaBHOBECHON CMECH B OOBbEMHBIX MPOLIEHTAX.

3. B cocyn eMKOCTBIO 5 JI, 3allOJIHEHHBIM a30TOM (H.y.), TIOMECTHJIH HEKOTOPOE
koinuectBO okcuaa cepbl (VI) m karamuzarop (V205). Cocya HarpeBaiau MpU HEKOTOPOM
TEMIIEpAaType A0 YCTAHOBJIEHUS XHMHUYECKOro paBHOBecHs. OOpa3oBaBIIYIOCS CMECh IOCIE
NpUBEJCHUS K H.y. oOpaboTanu H30BITKOM pacTBOpa THApokcuaa Hatpus. Ilpu sToMm
oOpazoBaniocs 98,5 T cmecu coneit u ocramock 10,6 1 razoBoit cmecu. Paccuuraiite maccy
ucxoaHoro okcuna cepsl (VI) 1 KOHIIEHTpaIlMK BEIECTB B COCYJI€ B MOMEHT PaBHOBECHSI.

4.  Ta30Byr0 cMech, MOITYYEHHYIO B pe3y/bTaTe TEPMUUYECKOTO Pa3I0KEHUSI HUTpaTa
M€, HarpeBaju IpU HEKOTOPOW TeMIEpaType A0 YCTaHOBJIEHMs paBHOBecHs. Ompenenure
MaccCOBBI€ JI0JIN BEILIECTB B PABHOBECHON CMECH, €CJIM U3BECTHO, YTO IJIOTHOCTH €€ 10 BOAOPOIY
paBHa 16,615 u uyro peakius oopasoBanus okcuza azora (IV) uz oxcuna azora (II) u kucnopona
oOpaTuma.

S. K pacTBOpYy yKCYyCHOH KHMCIIOTHI B METAHOJIE C MacCOBOM osiel KucioTsl 29,41%
u wioTHocThio 0,816 r/mi1 100aBUIM KaIull0 CEpHOW KHMCIOTHI M HarpeBajy /10 YCTAHOBJICHUS
paBHOBecHsl. 3aT€M PaBHOBECHYIO CMECh OBICTPO OXJIaJAWIM U 00paboTanu U30BITKOM HATPHUSL.
OO0beM BbLIETUBLIETOCs MPU TOM rasza okasaics B 212,8 paza Gosblie o60beMa HMCXOJHOTO
pactBopa. Omnpenennute MaccoBbI€ JI0JIM BEIIECTB B paBHOBeCHOU cmecu. (Peakuueit Hatpus c
CEpHOI KUCIOTON peHeOpeys).

TEMA 15. Di1eKTpoXHMHYEeCKUH Pl AKTUBHOCTH METAJIJIOB

1. 106. 40 T moporka Maraus MIOMECTUII B pacTBOpP CyJibdaTa IMHKa Maccou 596 r.
UYepez HEKOTOpOE BpEMsS METAIIIMYECKMM MOPOLIOK OTIEIMIM OT PacTBOPA, BHICYLIIWIA H
B3BecHJIM. Macca mopoIika okazanach paBHOU 56 1. OmnpenenuTe MacCoBYIO JOJI0 Cyibdara
Mar"usi B pacTBOpE, OCTaBLIEMCS [10CJIE€ OTJEIEHHS METAININYECKOTO TOPOLIKA.

2. 107.B pactBop, conepsxamntmii HUTpat xene3a(ll) u autpart xenesa (I11) ¢ paBHBIMI
MOJIIPHBIMH KOHILIEHTpAlMsIMU OMYCTHJIM IIMHKOBYIO IUIACTUHKY Maccoil 6,5 r. Ilocne
OKOHYAHMS XMMHUYECKHMX PEaKIMi Macca IUIaCTUHKM cTana paBHa 5,995 r. [lnacTuHKy BBIHYIN
U3 pacTBOpa, U pacCTBOPUIIM NIPU HarpeBaHuM B 286,5 MJI pacTBOpa CEPHOI KUCIIOTHI C MACCOBOM



noneit kucnotsl 95% u mnotHocThio 1,8 /M. Omnpenenute 00beM BBIIEIUBIIETOCS MIPH STOM
ra3a (H.y.) ¥ MacCOBBIC JIOJIH BEIIECTB B TIOJIYYCHHOM PacTBOPE.

3.  1IMHKOBYIO MJIACTHHKY Maccoi 6,5 r ONMyCTUJIHM B pacTBOp, COIEPKAIIUN HUTpAT
xenesa (I1) u aurpar xkenesa (I11), o6emom 100 mut 1 motHOocThIO 1,1 /M. [Tocne okoHUaHMS
XMMHUYECKHUX PEaKIMil Macca IJIACTUHKM yMeHblimiach 10 5,905 r. IlnacTUHKY BBIHYIU U3
pacTBopa, ¥ pacTBOPUIIU IIPU HArpeBaHUH B U30BITKE KOHIICHTPUPOBAHHOM CEPHOIl KUCIOTHI, B
pe3ysbTaTe yero BelAenwiIoch 2,464 1 rasa (H.y.). Onpeaenure MOJSIpHbIE KOHLEHTPALUU U
MacCOBBIE JIOJIM BEIIECTB B UCXOJHOM PAcTBOPE HUTPATOB Kele3a.

4. B 40w pacTBopa ¢ miotHocTho 1,25 r/™mi1, cogepxarero 10% (o Macce) HUTpaTa
HATpHUsL, HUTPAT cepedpa U HUTPAT MEIU MOTPY3UIU IIUHKOBYIO IJIACTUHKY Maccoi 9,75 r.

5. Ilocne oxoHYaHMs BCEX peakUMi MaccoBas J0Jsl HUTpaTa HATpPUs B PacTBOpE
yBenuuuiach 10 10,81%. IlnacTuHKY BBIHYIM U3 pacTBopa, 1 00padoTaiu U30BITKOM COJISTHOM
KHUCJIOTBI, B pe3yJbTaTe 4ero BbLAENWIOCH 2,128 1 raza (H.y.). Onpenenure MaccoBbIE 10U
HUTpaTa MEJM U HUTpaTa cepedpa B UCXOTHOM PacTBOPE.

TEMA 16. Duaekrponau3

1. [Tocne snextponuza 250 r pactBopa Hutpata pryTH (II) ¢ maccoBoit noneit conu
19,5% wmacca pactBopa ymenbmmiach Ha 10,85 1. OmnpenmenuTe KOJIMYEeCTBa BEIIECTB,
BBIICTTUBIINXCS HA 3JIEKTPOJAaX U MACCOBBIE JIOJIM BEUIECTB B OCTaBIIEMCS paCTBOPE.

2. 50 r BomHOTO pacTBOpa Cynb(ara Meau MOABEPIIIN SJICKTPOJU3Y, MPH ITOM Ha
aHoJie BeIAENUIIOCH 2,8 11 ra3a (H.y.). OnpeaenuTe MacCcoBYIO 10O Cylib(ara Meau B UCXOJHOM
pacTBOpe, €CIM U3BECTHO, YTO MOCTIE DJIEKTPOIN3a Macca pacTBOpa coctaBuiia 42,4 r.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX JOJISX), MOJIYUEHHOTO B pe3yjbTare
anekrposimza 100 T pacTtBopa cynbdara Meau, €ciid U3BECTHO, YTO BO BPEMs DJICKTPOJIM3a Ha
aHoJie BBIIEIUIOCH 2,8 11 ra3a (H.y.), a Macca pacTBopa Mocie IeKTposn3a cocTaBmia 92,4 r.

4. 117 r pactBOopa xJiopuja HaTpusi C MaccoBoil nosieil comu 5% B TeueHHe
HEKOTOPOT0 BPEMEHHU MOJBEpraiu 3eKTpoiusy. [lpu 3ToM Ha 35ekTpoaax BbLAETUIOCH 8,96 1
ra3oB (H.y.). Onpenenure COCTaB pacTBOpa MOCIIE IEKTPOIIN3a (B MACCOBBIX JOJISX ).

5. B pesynbrare nponyckanus noctostHHOro Toka uepe3 400 mi pactBopa cyibdara
kobanpTa (II) ¢ maccoBoit momeir comu 10% wu mmotHocThiO 1,1625 T/MIm Ha 3JeKTponmax
BBLIETUIIOCH 8,96 11 ra3oB (H.y.), IPU CMEIIUBAHUU KOTOPBIX MOIY4aeTCs CMECh C TUIOTHOCTHIO
1o Bojopoay 8,5. Onpenenute MacCOBbIE JI0JIM BEILIECTB B paCTBOPE MOCIIE BHIKIIOUEHHUS TOKA.

8.3. IIpoMeskyTOUHBIH KOHTPOJIb 3HAHUH, YMEHUI U HABBIKOB

IIpoMe:KyTOYHBIN KOHTPOJIb - UTOTOBAsl OLICHKA 3HAHUM CTY/IEHTA, OCYIIECTBIISIETCS 110
HaKOINUTEJIbHOW CHUCTEME CYMMHUpPOBaHMEM OajuloB, MOJYYEHHBIX B IpOLIECCE TEKYIIEro Hu
pPyOEKHOTO KOHTPOJIS.

®opma IPOMEXYTOUHOTO KOHTPOJIS — 3a4eT.

IIpoBeneHME TEKyIIEr0 M IPOMEKYTOYHOTO KOHTPOJS IO JAWCLHUIUIMHE OCYIIECTBIISIETCS B
coorBercTBUM ¢ «[lonokeHneM o0 OalIbHO-PEHTHHIOBOM CHUCTEME OLIEHKH YCIEeBaeMOCTU
CTYJEHTOB JUIsl HallpaBJIeHUH OakaaBpuaTa U CHelUalnTeTa (erepalbHOro rocyJapCTBEHHOTO
OIO/IKETHOTO 00pa30BaTENILHOTO YUpeXAeHus Bbiciiero obpazoBaHus «CeBepo-OceTHHCKHMA
rocygapcrBeHHbil yHuBepcurer mMeHM Kocra JleBaHoBnua XerarypoBa», YTBEpPKIEHHBIM
npuka3zoM pexkropa ot 01.10.2021 r., Ne 226.

BAJUIBHAS CTPYKTYPA OLHEHKH

Makc. K0J1-BO
dopMa KOHTPOJISI
0aJ1J1I0B
Texyuwiaa oyenxa cmyoenma 3a 1 pydesc cocmoum u3: 20
* BeimosiHeHus 3aaHuil Ha IPaKTHYECKUX 3aHATHIX 10
* BrmosiHeHNS TOMANTHUX 3aJaHuNi 5
* OLIEHKH CaMOCTOSITEIIbHON pabOThI 5




1-e py0OexHOE TeCTUpOBaHUE 15
Texywan oyenka cmyoenma 3a 2 pyboeiic cocmoum u3z: 20
* BrimosiHeHHs 3a71aHuil Ha MPAKTHYSCKHUX 3aHATHIX 10
¢ BrinosHeHua JOMAIITHUX 3aJaHui 5
* OneHKH caMOCTOSITEIbHON paboThI 5
2-¢ pyOeIKHOE TECTHPOBAaHHUE 15
Hroro 70

ATTecTanys CTyIECHTOB OCYIIECTBISIETCS COTJIACHO cieayroniemy rpaduky: 1-i cemectp:

1-1 pyOexxnas arrectanus — 8-9 Henenu ceMecTpa

2-s1 pyOexKHas aTTeCTaIys — MOoCIeaHss (IPeAOoCIIeaHss) HeAes ceMecTpa 2-i cemectp: 1-
a1 pyOexHas arrecraiusi — 8-9 Hemenu ceMecTpa 2-f pyOekHas arTecTalMsi — IOCIETHSSA
(mpenmnocnenHss) Heuens cemecTpal,

MeTtoauka (OpMHPOBAHMS PE3yJIbTHPYIOLIEH OLEHKH?

B xozie Teky1iero KoHTpos CTyeHTh MOryT Hadpars 0-70 6anios:
1 —s1 pyOe:kHAsI aTTeCTAMA - MAKCHMAJILHO 35 0aJ1710B; U3 HUX:
ot 0 o 15 6amnos (P1) - arrectaimonnas (pyoexHast) KOHTpPOJIbHas paborTa;
ot 0 10 20 6aymoB (T1) - Tekyiias paboTta CTy/IeHTa B TeUECHUE PyOeKa.
2-91 py0e;KHAS aATTECTALMS — MAKCHMAJIBLHO 35 0a/1JIOB; M3 HUX:
ot 0 10 15 6anos (P2)- arrecranmonnas (pyoexHast) KOHTPOJIbHAsE paboTa;
ot 0 10 20 6aywtoB (T2) - Tekymast paboTa CTyIeHTa B TEUSHUE pyOexka.

IToaroToBKa K NpOMeEKYTOYHOMN aTTeCTALMHU

IIpu moAroTroBke K MPOMEXYTOUYHOM aTTeCTallMd HEOOXOAUMO MOBTOPHUThH MPOMAECHHBIN
MaTepuail B COOTBETCTBUM C Y4YeOHON mporpaMmoi, HNpPUMEpPHBIM IIEPEYHEM BOIIPOCOB,
BBIHOCSIIIUXCA Ha JK3aMeH/3adeT. PekoMeHJyeTcss HCHOib30BaTh KOHCIEKTHl JIEKUHUH U
MCTOYHUKH, [IEPEUUCIICHHBIE B CIIUCKE JIUTEPATYPhl B paboueli mporpaMme TUCLUILIMHBIL, a TAKKE
pecypchl AIIEKTPOHHO-0MOIMOTEeYHbIX cucTeM. Cieayer oOpaTuTh 0co00€ BHMMAaHUE HA TEMBI
y4eOHBIX 3aHATUN, NPONYIIEHHBIX IO pa3HbIM npuuuHam. Illpu HEoOXoIMMOCTH MOXKHO
00paTUTHCS 3a KOHCYNbTAMEeH U METOINYECKOM MMOMOIIBIO K MPETOAaBaTEINO.

Bonpocs! k 32a4éTy 10 JUCHMIIJIMHE!
TexHuKka poBeIeHUs OINBITOB (PaKTUYECKask 4acTh):
Pasnoxxenue ocHoBHOro kapOonara meau (1)
B3psIB rpemyueii cMecH.
JlerkocTs BOIOpOIA.
[Tonyuenue Bonopoaa B IITII'-25 u ero goka3aTenbCTBO.
BoccranoButenbHOE CBOMCTBO BOAOPOAA.
YcrpotictBo u npuHmmm padotsl AKT-500.
Y CTpoicTBO U MPUHIIMIT PaOOTHI Fa30MeTpa.
[Tomy4yeHne KUCIOpOIa M €r0 I0KA3aTEeIbCTBO.
10 I'openue B kucnopoae hocdopa u cepsl.
11. T'openue B KUCIOPO/IE HATPUSI.
12. T'opeHue B KUCIIOpO/IE JKene3a.
13. [ToryueHwe yriIeKuCaoro ra3a u ero XMMUYIECKHe CBOMCTRA.
14. CBoiicTBa cosieil yroJibHOM KHCIOTHI.

©CoNoaR~wWNE

! Tlonosxenue 0 0 GaIEHO-PEHTUHTOBOM CUCTEME OIIEHKH YCIIEBAEMOCTH CTY/IEHTOB JIJIsl HAIPABJICHHUH
OakanaBpuara M CrienuaanTeTa (eJIepalibHOro rocy1apCTBEHHOTO 010/KETHOTO 00pa30BaTeIbHOTO YUPEKACHHS
BhIcIIero oopaszoBanus «CeBepo-OceTHHCKNI rocyaapcTBeHHBIN yHHBepcuTeT nMenn Kocra JleBanoBnua
Xeraryposa» (ot 01.10.2021 1., ip. Ne 226).

2 Tam xe.



15. TlonyyeHne HEPaCTBOPUMOTO OCHOBAHHUS U JOKA3aTEILCTBO €T0 CBOMCTB.
16. [Tomyyenue am(poTEPHOTO OCHOBAHUS M JI0KA3aTEIILCTBO €T0 CBOMCTB.
17. B3anmMoeliCTBHE KMCIOTHBIX OKCUJIOB C OCHOBAHUSMHU.
18. CBoiicTBa OCHOBHBIX OKCUIIOB.
19. CBolicTBa KUCIOTHBIX OKCHJIOB.
20. [Tonyuenne aMmMuaka B 1abopaTopum.
21. BauMojeiicTBe aMMHaKa ¢ BOJOM.
22. BzauMonencTBre aMMHAaKa ¢ KUCIOTOM.
23. CBoiicTBa coJjieii a30THOM KHUCIIOTHI.
24. ATIOMUHOTEPMHUSI.
25. XuMHUY€eCKHEe CBOMCTBA aIFIOMUHMSL.
26. BzauMonencTBre Kaubus ¢ BOLOM.
27. BanmoeiicTBre HaTPHsI C BOAOU.
28. [Tonyuenue MeTaHa U JOKa3aTeIbCTBO €ro KaueCTBEHHOTO COCTaBa.
29. ITomyueHue 3TUIICHA U JJOKA3aTEIIbCTBO €T0 HEMIPEACTBLHOTO XapaKTepa.
30. [TonyueHue aneTuiieHa 1 JOKa3aTENbCTBO €r0 HEMPEAESIBLHOTO XapaKkTepa.
31. AMdoTepHbIe CBOWCTBA STHIOBOTO CIHPTA.
32. XapakTepHasl peakiys Ha MHOTOATOMHBIH CITHPT.
33. B3aumoeiicTBre TIHMIEpHHA C HATPUEM.
34. XapakTepHble PeaKIIuy Ha aJibJICTH/IbI.
Teopernyeckue BONPOCHI:
35. IIpuroToBiieHHE pacTBOpa U3BECTKOBOM BOJIBI.
36. [IpuroToBieHNe pacTBOPOB MHAUKATOPOB: JakMyca U (eHoraaenHa.
37. Metoasl coOMpaHHMsI Ta30B.

38. Ha3HaueHue 1 MCIIOJIb30BaHIE XUMUYECKOHN TTOCYBI M 000PYIOBaHUS B XUMUYECKUX

OIIbITax.

39. Texnuka 6€30MaCHOCTH TpU OOPAIIEHUH C BEIIECTBAMH U MPOBEACHUHA XHMHUYECKOTO

9KCHEPUMEHTA.
40. Buipl HFHCTPYKTaXKEH 110 TEXHUKE 0€30MacHOCTH.

41. YMmeHue u3o0paxars IpuOOpPHI U YCTAaHOBKH JJIsl OIBITOB.

42. I'pynmbl XpaHEHUS! peaKTUBOB B KAOMHETE XUMUH.

43. YcrpoiicTBo U nnpuHIUN paboTsl nmpudopos: AKT-500, TIIIT-25, razomerpa.
44. CniupTOBKa, €€ COCTaBHBIEC YaCTH, 3allpaBKa, MpaBuia 00paIieHusl.

IMPUMEPHBIE TECTOBBIE 3AJIAHUSA

[Mpu snextponuse Boguoro pactsopa KCI Ha xatose BeiessieTcs:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOpOJ.

[Tpu snextponuse Boguoro pactsopa KCl Ha aHoae BBIIEISETCS:
KaJlni,

XJ10D,

BOJIOPO/I,

KHUCJIOpO/.

B peakiuu: KMnO4 + HCl(koH11.) — Maprasel] IpUHUMAET 3JIEKTPOHOB:



OKBUBAJICHT MarHus B PEakIUU ¢ CEPHOM KMCIIOTOW PaBEH:
1/2Mg

12,

24 r/MoIIb,

Mg,

ITpu HOpMaNTBEHBIX YCIOBHAX 1 T BOJIOPO/Ia 3aHUMAET 00bEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 50 r 10 %-Horo pacTBopa coaepKUTCS paCTBOPEHHOI'O BEIIECTBA!
10T,

5T,

I,

1,5T.

MoutsipHasi KOHIICHTPAIHS BEIIECTBA B PACTBOPE paBHA MOJISIPHON KOHIIGHTPAIIMK SKBUBAJICHTA
BEIIlECTBA IS

CEPHOM KHUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCH/IA KAJIBIIHS,

dbocopHOIi KHCITIOTHI,

[Tpr HOPMATTBHBIX YCIOBHSIX 8 T KUCIOPOJIa 3aHUMAIOT 00BEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 30 r 15 %-Horo pacTtBopa COAEp>KUTCS paCTBOPEHHOTO BEIIIECTBA:
10T,

45,

3T,

1,5t

MomnspHas Macca S5KBUBJICHTa MATrHUs B PEAKIIMU C CEPHON KUCIIOTOW paBHA:
12 r/mMOmb,

12,

24 r/MoIb,

Mg,

[Tpu HOpMaNBHBIX yciaoBUsIX 14 T a30Ta 3aHUMAIOT O0BEM:
1,

22,4 1,

11,2 n,

5,6 1,



B 10 M Boae! pactBopuiu 10 1 conu. Ilomyuniau pacTBop ¢ MaccoBOil 10JIEH:
30 %,
40 %,
50 %,
60 %.

DKBUBAJICHT THIPOKCHUIA MEIH B PEAKIIUU C H30BITKOM COJISTHOM KHCIIOTHI PABEH:
98T,

49,

Cu(OH),

1/2 Cu(OH)a.

[Tpu HOpMaNBHBIX ycIoBUAX 38 T' PTOpa 3aHUMAIOT 00BEM:
11,

22,4 1,

11,2 1,

5,6 1,

B 200 r 40 %-Hor0 pacTBOpa COACPKUTCS PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40 .

MorsipHasi KOHIICHTpPAIKsI BEIIECTBA B PACTBOPE PaBHA MOJISIPHOW KOHIICHTPAI[MH YKBUBAJICHTA
BEIIIECTBA JIJISL:

CEpPHHUCTOM KHCJIOTHI,

COJISIHOM KHCIIOTHI,

THIIpOKcUaa Oapus,

dbocopHucToit KUCTOTHI,

B 2 15 M pacTBOpa colep>KUTCS PACTBOPEHHOI'O BEIIECTBA:
10 MouIB,

5 MOIIb,

2 MOJIb,

4 MOJB.

Ecnu monsipHas macca raza paBHa 30 1/MOJ1b, TO P HOPMAJIBHBIX yCTIOBHAX 15 T raza
3aHUMAIOT 00BEM:

12 1,

11,2 1,

28 1,

22,4 1.

B 15 M Boaw! pactBopmin S r conu. [lomyunnu pacTBOp ¢ MaccoBOM T0OJEM:
25 %,
20 %,
30 %,
15 %.



IToka3zatenn u KPUTECPHUHU OICHUBAHUA KOMIIeTeHIINii Ha PA3JIMYHBIX 3Tanax ux

(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hOPMHUPOBAHHOCTH KOMIIETEHINUH

«MuHHMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(menee 500a,1710B)

«MUHUMAJbHBIH
YPOBEHDb»
(50-70 6as10B)

«CpenHuii ypoBeHb»
(71-85 6annoB)

«BBICOKHIT yPOBEHD»
(86-100 6an0B)

Komnemenyuu ne
copmuposanbi.

Komnemenyuu
copmuposanbi.

Komnemenyuu
chopmuposanpi.

Komnemenyuu
chopmuposanpi.

3HaHUA otcyTcTBYIOT, | ChopmMupoBansl 0azoBble | 3HaHUSA oOmmpHble, | 3HaHUA TBEpIIBIE,
YMEHUsI W HaBBIKM HE | CTPYKTYpBI 3HAHHI. CHCTEMHBIE. apryMEHTHPOBAHHbIC,
c(hOpMUpPOBAHBI. YMenust pparMeHTapHBl U | YMEHUS HOCSIT | BCECTOPOHHHUE.
HOCST  PENpOAYKTUBHBIN | PENPOLYKTUBHBIN YMeHnus YCHEIIHO
XapaxTep. XapakTep, IPUMEHSIIOTCS K | IPUMEHSIOTCS K PELICHUIO
JleMOHCTpupyeTcs HU3KUM | pEelIeHUI0 TUNOBBIX | KAK THUIIOBBIX, TaK U
YPOBEHBb 3a/laHu. HECTaHIAPTHBIX
CaMOCTOSATENIbHOCTH JemoHCTpHpyeTCs TBOPYECKUX 3aJaHUH.
IIPAKTUYECKOr'0 HAaBbIKA. JIOCTAaTOYHBIN ypoBeHb | JleMoHcTpupyercs
CaMOCTOSTEIBHOCTH BBICOKUI1 YpPOBEHb
YCTOWYHBOTO CaMOCTOSATEIBHOCTH,
MIPAaKTHYECKOTO HAaBbIKA. BBICOKas  aJalTHBHOCTb
MIPAaKTHYECKOTO HAaBbIKA
OnucaHne KpuTepHeB OLeHHBAHUS
OOyuarommiics OO0y4atomtmiics OObyuarommiics Obyuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET: JEMOHCTPHPYET:
- CYHICCTBCHHBIC npoﬁemﬂ - 3HaHUA TCOPCTUYECCKOI'O - 3HAaHUC W TIIOHHUMAaHHC - rny601<1/1e, BCECTOPOHHUEC
B 3HaHUAX yqe6Horo MaTtepuaja; OCHOBHBIX BOIIPOCOB " APTYMCHTHUPOBAHHBIC
MaTepHuana; - HEeIMOJHBIE OTBETHl Ha | KOHTPOJUPYEMOro oObeMa | 3HAHUS MPOrpaMMHOTO
- JIOITyCKAIOTCSL | OCHOBHBIE BOIIPOCHI, | MPOTPAMMHOTO MaTepHaa;
NPUHIXIHATbHBIE OImuOKH B OTBETE, | MaTepuana, - TIOJIHOE  TIOHHMaHHe
OIHI/I6KI/I mpu OTBETE HaA | HEAOCTATOYHOC - TBEPABIC 3HaHUA CYIIHOCTHU U B3aWMMOCBSA3U
OCHOBHBIE BOIIPOCHI, | HIOHUMaHHE CYIIHOCTH | TEOPETHYECKOTO paccMaTpuBaeMbIX
OTCYTCTBYET 3HaHHWE U | M3JaraeMbIX BOIIPOCOB; Marepuaa. MIPOLIECCOB U SBJICHUH,
TIOHNUMaHHe OCHOBHBIX | - HEyBEepeHHbBIC U | -CIIOCOOHOCTD TOYHOE 3HAHHE OCHOBHBIX
TIOHATHH U KaTeropuii; HETOYHbIE  OTBETHl HA | YCTAHABIMBAThH U | TIOHATHH B paMKax
- HENOHMMaHKE CYIIHOCTH | JOTIOJHHUTEIbHbIC OOBSCHATH CBSI3b | 00CYX/aeMbIX 3aJaHuil;
JIOTIOJTHUTEIBHBIX BOIIPOCHI; MPakTUKH W TEOpHH, | - CHOCOOHOCTh
BOIIPOCOB B paMKax - HCIOCTAaTOYHOC BBIABJIATE IIPOTUBOPCUNA, yCTaHaBJIUBATH u
3a1aHUH; BIIQJICHUE  JIUTEPATYpOH, | MPOOJIeMbl M TEHIEHIUU | OOBACHATH CBSI3b
- OTCYTCTBHC YMEHUA peKOMEHHOBaHHOﬁ pa3BUTHA, MpaKTUKU U TCOPUU;
BBITIOJIHATE HPAKTUYCCKUEC nporpaMMoﬁ - IMpaBUJIBHBIC u - JIOTUYCCKH
3aJaHusd, JUCHUIIINHBI, KOHKPETHBIC, 663 I‘py6I)IX OCJICA0BATCIIbHBIC,
IIPeyCMOTPEHHBIE - yMmeHue 0e3 TpyOBIX | OmIMOOK,  OTBETHl  HA | CO/EpXaTelbHbIE,
porpamMmoit OmKOOK penath | MocTaBJIeHHBIC BOIIPOCH; KOHKpETHBIE "
JVMCIUTUINHBI; NpaKkTHYEeCKue  3ajJaHusd, | - yMeHHe pemars | MCUYEpIbIBAIOIINE OTBETHI
- OTCYTCTBHE TOTOBHOCTHU | KOTOpEIE CllelyeT | MpaKTHUECKHe  3aJaHus, | Ha BCE 3aJaHMs, a TaKkKe
(criocobHOCTH) K | BBIIOJHUTG. KOTOpbIE clegyeT | JAOMOJHUTENbHbIE
JUCKYCCUM M HH3KYIO BBITIOJIHUTB; BOIPOCHI K3aMEHATOPA;
CTCIICHb KOHTAKTHOCTH. - BJIAACHHUC OCHOBHOM - YMEHUEC pemartb
JIUTEPaATypOi, IPAKTUYECKUE 3aJaHN;
PEKOMEH/TIOBaHHOU - cB0oOOIHOE
TporpaMMon HCIIOJB30BAHUE B OTBETAX
JUCHUIIINHBI, Ha BOIIPOCHI MaTEpUaIOB
- Halmu4ue COOCTBEHHOH | PEKOMEHIOBAHHOU
00OCHOBaHHOW  TIO3WIMHU | OCHOBHOM u
o 00CY)XIaeMbIM | JOHOJHHUTEIBEHON
BOIIPOCAM. JUTEpaTypHl.




Bo3moxHbI
HE3HAYHUTEIIbHbIC
OTOBOPKH M HETOYHOCTH B
PAacKpBITHH  OTIENIBHBIX
TI0JIOKEHUH BOIIPOCOB,

MIPUCYTCTBYET
HEYBEPECHHOCTH B OTBETaX.
Onenka OneHka Onenka Onenka
«He 3a9YTEHO0» «3a4TEHO» «32UYTEHO» «3a4YTEHO»

9. YueOHO-MeTOANYECKOE 1 HH(POPMALIMOHHOE 00eciedeHne TUCIUITUHBI

a) OCHOBHAs JIUTEepaTypa:

1.

Cupuk, C.M. OCcHOBBI METOJTUKM O0YYEHUSI XUMUU: JIEKTPOHHOE yueOHoe rnocodue /
C.M.Cupuk, JI.I'.TuBanoBa; MunuctepcTBo oOpazoBaHus 1 Hayku Poccuiickoit
Oeneparun, OenepaabHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbIciIero oopazonanus «KemepoBckuii rocyapcTBeHHbIN yHUBepcuTeT», Kadenpa
Heoprannueckon xumuu. — KemepoBo: KemepoBckuii rocyjapCTBEHHBIN YHUBEPCUTET,
2015. — 167 c. un. — Pexum noctyna: mo mojamnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=481629(nata oOpariecHus:
13.06.2019). — bubmuorp. B k1. — ISBN 978-5-8353-1822-3. — TeKCT: 3I€KTPOHHBIIA.
Banyesa, T.H. Meronuka pemienus 3aj1a4 1o XUMUU: yueOHOe I0coOue Ui CTYIEHTOB
HaIpaBlIeHUs NOArOTOBKHU «XuMmusy : [12+] / T.H.BanyeBa, A.M.KpacuoBa. — MockBa;
bepnun: dupexkr-Menaua, 2019. — 57 c.: Tabn. — Pexxum goctymna: 1o noimnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(nata obparieHus:
13.06.2019). — bubauorp. B kH. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. —
TekcT: 31NEeKTPOHHBIN.

['munka, H. JI.3agaun u ynpakHeHHS 110 00IIeH XUMUN: y4eOHO-TIPAKTHIECKOe TT0coOme
/ H. JI. I'nunka ; mox penakuueit B. A. [Tonkosa, A. B. babkoBa. — 14-e uzm. —
Mocksa: U3narensctBo FOpaiit, 2019. — 236 ¢. — (bakaiaBp. AkageMHU4eCKu Kypc).
— ISBN 978-5-9916-8914-4. — Tekct: anekrponnsiii / ObC KOpait [caiiT]. —
URL:https://biblio-online.ru/bcode/431810(nara oopamenus: 12.06.2019).

KpaTkuit kypc XumMu# ¢ mpuMepaMu pelieHus 3a1a4 ¥ 3JaHUSIMHU ISl CAMOCTOSTEIbHON
pabotsl : yuebHoe nocodue : [16+] / B. U. Endumos, C. C. babkuna, E. M. Msicoenos,
A. W. Spommnckuii. — Mocksa : Jlupekt-Menua, 2014. — 348 c. — Pexxum nocryna: o
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=237222

KaGanos, C. B. PacuetHple 3a1auu B Kypce XUMHH : Y4eOHO-METONYECKOE MTOCOOHE :
[16+] / C. B. Kabanos ; Hayu. pen. K. b. /I3epanoBa. — Mocksa ; bepnun : Iupexr-
Menua, 2015. — 52 c. : un. — Pexxum noctyma: o nmoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=278871

0) 10MOJIHUTE/ILHAS JIUTepaTypa:

1.

CyBopos, A. B. O6mas 1 Heopranuueckas Xumusi. Bormpocs! 1 3agaun: yaeOHoe mocooue
JUTsl cpentHero npodeccuoHanbHoro odpaszoBanusi / A. B. CyBopos, A. b. Hukonbckuii.
— 2-e u3 ., ucnp. u gomn. — Mocksa: M3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-07903-6. — Tekcr:
anektponHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nata
obpamenus: 12.06.2019).

Amnapnes, A. N1.O6mas xumus. COOpHUK 3aJIlaHUl ¢ IpUMEpaMu pelIeHHi: yueOHoe
nocoOue it cpeaHero npodeccuoHanbHOro oopasoBanus / A. Y. Amapues, JI. 1.
Adonuna. — 2-e uzna., ucrp. u gon. — Mocksa: M3garensctBo IOpaiit, 2019. — 127 c.
— (ITpodeccuonansuoe oopazosanue). — ISBN 978-5-534-09932-4. — Tekcr:
anektpouHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nara
obpamenus: 12.06.2019).

B) mporpammHoe obecriedenre u HTepHET-pecypehl



http://biblioclub.ru/index.php?page=book&id=481629
http://biblioclub.ru/index.php?page=book&id=571304
https://biblio-online.ru/bcode/431810
https://biblioclub.ru/index.php?page=book&id=237222
https://biblio-online.ru/bcode/442100
https://biblio-online.ru/bcode/438405

ObecnieueH JOCTYI K COBPEMEHHBIM NMpOo(ecCHOHANbHBIM 0a3aM JaHHBIX, WH(OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (oubmmorexka COI'Y):

B) nporpamMMHoe odecnedenue, IbC, npodeccuonanbubie 0a3bl 1 UHTEpHET-pecypcebI:

OneKTpOoHHas o6ubnmoreka y4eOHBIX MaTepUaJIOB o XUMHH

http://www.chem.msu.su/rus/elibrary/

Xumuyeckuit mopran Chemport.ru  http://www.chemport.ru

HayuHo-monyasipuslii skypHan « X MU | KU3HEY  https://www.hij.ru

Mendeleev.info — o xumun 1 XUMuKax https://mendeleev.info/
. IBC «YHuBepcurerckas 0udanoreka ONLINE» — obecrnieunBaeT 10CcTyI K Hanbosee
BOCTPeOOBAHHBIM MaTepHaiaM y4eOHON M HAYYHOH JIMTEPATypHl 110 BCEM OTPACISIM 3HAHUNA OT
BEAYIIUX POCCUHCKHUX U3AaTenbcTB. Pecypc comepXuT ydueOHUMKH, YydeOHble MmocoOus,
MOHOTpaduu, NepUOTUYECKUEe H3IAAHUS, CIPABOYHHKH, CIOBApH, SHIMKIONEINH, BHUICO- U
ayMoMaTepHuallbl, WIUIFOCTPUPOBAHHBIE U3AHMS 110 UCKYCCTBY, XYI0)KECTBEHHYIO JIUTEPATYpy
U B Hacrosuiee BpeMs cojepkut noutd 100 Teic. HAMMEHOBAaHU.
Tpebyercs peructpanus.
. IBbC «Hay4yHnas 31ekTpoHHas 0udiauoreka eLibrary.ru» — kpynneiimas B Poccun
3JIEKTpOHHAs OMOIMOTeKa Hay4yHbIX NyOsuKkanuii, oOnajaromias OOraTbIMH BO3MOKHOCTSAMHU
MOWCKA W aHaJM3a HAy4YHOW MH(pOpMAIHH, 00ECIIEYMBAECT POCCUICKIM YYE€HBIM 3JIEKTPOHHBIN
JOCTyl K BeOyUIMM HWHOCTPAaHHBIM Hay4YHbIM M3faHusaM. Ha cerogHs mnocerurensim
eLIBRARY.RU noctymHsl pedeparsl U MOJIHBIE TEKCTHI Ooiee 38 MIIH HayYHBIX ITyOITHKAIUN 1
[aTeHTOB, B TOM 4YHCJIE 3JIEKTPOHHbIE Bepcuu Oonee 5600 poccuiickuX HayyHO-TEXHUYECKHX
*KypHasoB. Csaiie 4500 poccuiickux Hay4HbIX KYPHAJIOB pa3MELIeHbI B OECIIIIATHOM OTKPBITOM
nocryne. CaMOoCTOATENbHAs PErUCTPALUs Ha CalTe.

. YuuBepcanbHaa 0a3a pganHbix East View — mnonHoTtekcToBbli moctyn k80
HalMEHOBAaHUAM Hay4dHbIX >xypHasioB. Jlorun: Khetagurov. [Taposns: Khetagurov.
. IBC «KoHCyJbTaHT cTyJAeHTa» — CTyACHUYECKas »>JIEKTPOHHas OubinoTeka 10

MEIUIIMHCKOMY U (hapMalleBTUYECKOMY OOpa30BaHMIO, a TAKKE IO €CTECTBEHHBIM M TOYHBIM
HayKaM B LIEJIOM.

Tpebyercs perucrpanus.

. IBC «¥OpaiiT» — oOpa3oBaTesibHas Cpejla, BKIYAIOIIas BUPTYaIbHbIA YUTAIbHBINA 3271
y4eOHHKOB M yUeOHBIX IOCOOMI OT aBTOPOB U3 BeAYIIUX By30B Poccuu o BceM HanpaBlIeHUSIM
U CIICIUAITEHOCTSIM, TIpeJyIaraeT MpernoaaBaTessiM BO3MOKHOCTh HCIONTb30BaHus KoHCcTpyKkTOpa
rMOKHMX KypCOB, C TIOMOIIbIO KOTOPOT'O MpenojaBaTeib MOXKET CO3/1aTh CBOM YHUKaJIbHBINA Kypc
U aJanTHpOBaTh €ro TojA o00pa3oBaTeNbHBIE NPOTPAMMBI PAa3HBIX YPOBHEH TOATOTOBKH.
https://urait.ru/info/courses?utm_sour...m_campa TpeOyercs peructparus.

. Polpred.com — otkpbiTas siekTpoHHas OuOIHOTeuHas cuctema «JlenmoBbie cpeacTBa
MaccoBOW HMH(OpMaLuu» Mpenngaraer AOCTYHn K cTtarbiM 600 1eloBBIX ras3er, >KypHaJoB,
nH(pOpMareHTCTB ¢ apxuBoM 3a 20 net, 0630p CMU; no3BosSET OCYIIECTBIATH HHTEPHET IOUCK,
IPOCMOTP U 3arpy3Ky MaTepHajoB yepe3 pyOpruKaTop MOUCKa, BEIBOJ HA IT€YaTh UM COXPaHEHUE

KOIINH MaTcpuraoB JJIsA JIMYHOI'O HUCIIOJBb30BaHUA.
https://www.polpred.com/?ysclid=Inu8u3...2w7734263
. HauuonanbHas 3iexkTponHas oudauorexka (HIbB) — denepanbhas rocynapcTBeHHas

uH(pOpPMAaIMOHHAST CHCTEMa, TpeiaraeT JOCTYNl K MEPEeBEIEeHHBIM B JJIEKTPOHHYIO (Gopmy
KHUTAaM, BKJIOYas DPEIKUE W IIEHHBbIE HW3JIaHMsl, PYKOIHUCH, IHUCCEpTaIluu, aBTopedeparsl,
MOHOTpaduu, U30U3IaHUs, HOTHI, MTATEHTHI, IEPUOUIECKYIO TUTEPATYPY U KapTorpaduueckue
u3nanusi. be3Bo3mesnmHbIl  mocTtym kK oObektaMm HOb BO3MOXeH depe3 KOMIBIOTEPHI,
pacnoyioKEHHbIE Ha TEPPUTOPUM UUTAIBHOTO 3ajla JJIEKTPOHHBIX pecypcoB HayuHoi
oubmmotexku COI'Y. https://rusneb.ru/?ysclid=lrrpkq2alr745161760

. ITeyaTHble nepuoanyeckne n3aanus Ha 2024 rox



Heo0xoauMpblii 1151 00ecniedyeHNs1 JAHHOH JHCHHUIIJINHBI KOMILIEKT JHIEH3HOHHOI0
U CBOOOIHO PACNPOCTPAHAEMOro MPOrPaMMHOIo odecrieyeHusl, B TOM YHCIe
0TEe4eCTBEHHOI'0 IPOU3BO/ICTBA, 4 TAKKE JJIEKTPOHHbIE OM0JIMOTEeYHbIE CUCTEMBI, €
koTopbiMu Yy COI'Y uMeeTcs 1eiicTBYIOIIMH 10TOBOP:

Ne HaumenoBanue Ne norosopa(siuneH3usi) Crtpana
n/n NPOU3BOINTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CLIA
" | Workstations Products (MPSA) or 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) or 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
12 Cucrema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarynun P.T.(6eccpouno)
ITporpammuoe obecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Ipennpustue. byxranrepckuii (MakcuMyM-codT) 6GeccpodHo
" | Yuer. TunoBas koHpuryparus 8
ceTeBasi BEpCHsl
Cucrema KOMITBIOTEPHOM JInuensust FSF/Debian
14. | Bepctku MikTex (CBobOoHOE TIPOTPAMMHOE
obecnieuenue) (6eccpovHo)
15. | Kasperksy Endpoint Security Jo 22.01.2024 Poccust
ITporpammuoe obecnieuenue i | CBOOOAHOE MPOrpaMMHOE CIOA
16. | penakTUPOBAHMS XUMHUECKIX obecnieuenue(beccpouHo)
dopmyn Isis Draw
Cucrema novcka TEKCTOBBIX Ne ot 22.01.2043 Poccus
17. | 3aumcTBOBaHUM (meiictButenen no 22.01.2025) ¢
«Antumnaruar.BY3» OAO «Awntu-Ilnarunary
[Iporpammuoe o6ecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | Ilpeanpustue 8.3 YnpasneHue «Maxkcumym»(6eccpodHo)
TOProBJIeH
ITporpammHoe oOecrieueHue NeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmara u Kaapbl «MAKCHUMVYM-
roC.yupexaeHus 8 CODT» 6eccpouHo




20 [IporpammHuoe obecrieueHne NeCJ1/76 01.03.2017r. Poccus
" | 1C:0r0KeT. «MaKCUMyM-co(T» (6eccpodHO)
ABTOMaTHU3MpPOBAHHAS CUCTEMA CBUIETEILCTBO O Ccory
«Ynpasnenue —/lekanat BPC» roCyJAapCTBEHHOM pErucTpanuu
21. nporpammsl 11 OBM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Tporpamma anst O9BM «bank Pazpaborka COI'Y cory
BOIIPOCOB /ISl KOHTPOJIS CBHIETENBCTBO O
22 3HaAHUN» rOCyJapCTBEHHOM pErucTpanuu
' nporpamMmsl 111 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr BO Ne2191-24, ot 12.01.2024 1. Poccus
23. (Tex.mogaeprkka 1o 26.02.2025 r.)
000 JIMMHC
[Tnaner CI1O 12.01.2024 Ne2192-24 Poccus
24. (monmucka H OOHOBJICHUS 10
16.02.2025)
I1O JlabopaTtopun MMUC Nel157-23 ot 29.03.2023 OO0 Poccus
o5 (dexanart, 1K, BenomocTn, JIMMUC
" | TectupoBaHue, UHTEPHET
paciivpeHue u ap.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
' N, A.Cepreesuu
27 «["amaxkTuka» OO0OO TI'anmaktuka UT norosop Ne Poccus
' 120320/11/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO I'anaktuka UT moroop Ne Poccus
g, | YEKTPOHHOTO 120320/11/A ot 14.03.2022
JTOKYMEHTO000poTa
29 MOODLE Becratnoe CIIIA (6ecrumatHoe
' pPOCCHUICKOE)
30. «["anaktuka PY3» JIuueHnsus 6eccpouHas Poccus
31 JInunblii kKaOuHeT aburypuenTa | JluneHsus 6eccpodHast Poccus
39 JInuHbIil kKaOuHeT Jlunensus Geccpounast Poccus
* | cTyaeHTa/CoTpyaHUKA
DrekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
33. | nucceprauuu u aBropedepatoB | TpelGyercs peructpamus B
PI'b(OB/] PI'b) 6ubmmoreke COI'Y
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
34 ouommorexka ONLINE" TpeOyercs perucTpanus B
' 6ubmuoreke COI'Y
OBC «Hayunas anektponHas | http:/elibrary.ru. Poccust
oubnuoteka eLibrary.ru» Tpebyercs perucTpanms B
35. 6ubmuoreke COI'Y



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/

VYHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
36. | East View
9bC «KoncynbranT ctyfenTa» | http://www.studentlibrary.ru Poccus
Crynenyeckasi 3JIeKTPOHHAS Tpebyercs perucrparms B
OubIMoTeKa Mo MEIUIMHCKOMY | 6ubamoreke COT'Y
37. | u papmaneBTHYECKOMY
00pa30BaHMIO, a TAKIKE TI0
€CTECTBEHHBIM M TOYHBIM
HAyKaM B IIEJIOM.
3bC «OpaiiTy - www.biblio-online.ru Poccust
oOpa3zoBarenbpHas cpefa, Tpebyercs perucrpanus B
BKJIFOYAIOIIast BUPTYaJIbHbIN oubmoreke COI'Y
YUTAJBHBIN 3271 y4UeOHUKOB U
38, | y4eOHBIX MOCOOHH OT aBTOPOB
13 Benymux By30B Poccun no
BCEM HampaBleHUSM U
CHCTIHATLHOCTSIM
39, KO3II (nomen Ha sHIEKCE) becrmuiatnoe (nepesesex B pexxum | Poccus
IPOCMOTPA)
40. | Pycl'apz OecruiaTHoe Poccus
41. | ViPNet Poccus
42 | BKC OtxkpsiToe [10 OecriaTHOE
10. MaTepuaibHO-TEXHUYECKOE OCHAIIEHHE TUCHHIIHHBI
JlabopaTopusi XMMHH OKPY:KaloIeil cpeabl U IKOJOTHUYECKOI Poccuiickas
0e30macHOCTH Uil  TPOBEACHUS 3aHATHI CEMUHApCKOro Tuma, | Pexepanus, 362025,
1a00paTOpHBIX 3aHATHH, KypCOBOTO NpPOEKTUpOBaHUs (BbIMonHeHus | PecryOnrka CesepHas
KYPCOBBIX pa0oT), TpYNIOBBIX W HHAWBHUIYaTbHBIX KOHCYyNbTalui, a|Ocetus — AnaHus,
TaKXKe CaMOCTOSITEIbHOW paboThl 00y4YaromuUXCs: MPEenoJaBaTeIbCKHA ropoa
CTOJI, CTYJN, CTOJIBI M CTYJbsl JUIs O00ydaroumxcs, 1abopaTopHble CTOJbI, | BnagukaBkas,

KJIacCHasl J1OCKa.

Ob6opynoBaHue: MyJIbTUMEIUHHBIA KOMIUIEKC (TIPOEKTOP, IKpaH,
KOMIIBIOTEP, KOJIOHKH) C TIPOTPaMMHBIM 00ecTrieueHNeM, BEIXOJIOM B CETh
WuTepHer W JOCTYIOM B OJIEKTPOHHYIO  HMH(pOPMAIMOHHO-
oOpazoBarenbHyto cpeny COI'Y.

[Tporpammuoe oGecneuenune: Windows 7 Professional; Office
Standard 2016; Cucrema xomnbtotepHoii Bepctku MikTex; Kasperksy
Endpoint Security; Cucrema TtectupoBanusi Sunrav WEB Class;
[IporpamMmMHoe obecrieueHue A pelakKTUPOBAHUS XUMUYECKUX (HOpMyI
Isis  Draw; Cucrema  moMcka  TEKCTOBBIX  3aMMCTBOBaHHA
«Antumnaruar.BY3y»; Ilporpamma gns OBM  «baHk BompocoB s
KoHTpoJs 3HaHui»; VSDESK; Ycnyru cBsi3u (IOCTYI K CETH UHTEPHET);
MOODLE; JInuHblil KaOUHET CTYJAEHTa/COTPYAHHKA.

JlaGopatopHoe obopynoBanue:. llIkad cynmmisneiii SNOL 67/350
LN — 1 mr. Monomep W-510 (cranmaptasii)- 1 mr. Kongykromerp

yi. Baryruna, nom
44-46, yaeOnslii kopyc No
7, ayn. Ne 613



https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

nopratuBHbi OHAUS ST300C-1 mt. Pedpakromerp MPD-45462M c
nojacBeTkor u pon.iukanoi-1 mwr. pH-merp 150 MU- 1 mt. Memanka
MarauTHas ¢ nojgorpeBom I3 6110- 2 mt. bans BoasiHas AByXxmMecTHas
UT-4302E  ULAB-1 mr.  Y4eOHO-1a0OpaTOpHBIA  KOMILIEKC
"Okonmornyeckuii MOHUTOpUHI"-1 mmT. KOHIyKTOMETp MNOPTATUBHBIMA
OHAUS ST300C- 1 mr. HarpeBatensHas rumra ES-H3040-1 mr. pH-
Metp 150 MHU-1 mr. Becol nabopatopubie nperuzuonnabie ET-30011 ¢
noBepkoii-1 mT. JlabopaTopnas ynpTpasBykoBas BanHa Stegler 22DT — 1
mT. Poromerp dportodnekrpuuecknit KOK-3-"30M3"- 1 mt. O6ayuaress-
PELMPKYIAATOP BO3AyXa yiubTpaduoneToBslit 6aktepunuaasii OPYb-3-5-
"KPOHT"- 1 mr. JIaboparopusiii peakrop LR 1000 — 1. Jleruapatop
Tribest Sedona Combo Rawfood SD-P9150 — 1 .

Y4yeOHble ayIMTOPUU IS IPOBEACHUS 3aAHATHI JIEKIMOHHOTO
THHA:

MpenoAaBaTeNIbCKUl  CTOM,
oOyJaromuxcsi, KIlacCHasi JI0CKa.

O6opynoBanue: IlepcoHanbHBII KOMIBIOTEP B KOMILIEKTE C
MIPOrPaMMHBIM 00ECTICUCHHEM, BBIXOJIOM B CeTh IHTEpHET U JOCTYIIOM B
ANEKTPOHHYI0  uH(pOpManMoHHO-0Opa3oBaTenbHylo  cpeny COI'Y.
[Mpoekrop Epson EB-735Fi - KOMIUIGKT MOCTaBKM (KpeIUICHUE st
TIpoeKTOpa, MHyp nuranus) — lmr. Hoyr6yk 000 "AVCURJITEXHO"
lmT. OOiydaTenb-perupKyIsaTOp BO3AyXa YIbTPadUOICTOBBINA
oakrepuruaabii OPYb-3-5-"KPOHT"- 1 mr.

[Iporpammuoe obecnieuenue: Windows 7 Professional, Office
Standard 2016, Cucrema TectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctkn — MikTex, Kasperksy Endpoint Security,
[IporpamMmMHoOe obecrieueHue Al PeJaKTUPOBAHUS XUMHUYECKUX (HOpMYIT
Isis Draw, Cucrema MMOMCKa TEKCTOBBIX 3aMMCTBOBAHHH
«Antunnnaruar.BY3», Ilporpamma mns OBM «bank BompocoB s
KoHTpos 3HaHmi», VSDESK, Ycmyru cBsizu (HOCTyH K ceTH MHTEpHET),
MOODLE, Jlnunbiii kabuner cryaeHnrta/cotpynnuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet.

CTyJ, CTOJIBI W CTyJIbAd IJIA

Poccuiickas
denepanus, 362025,
PecryGnuka CeBepHas
OceTus — Ananus,

ropona
BmannkaBkas,

yi1. Baryruna, nom
44-46, yueOnblii kopiyc Ne
7, ayn. Ne 606

Komnblorepnslii kiacc:

IIPENOIABATEIbCKUN  CTOJI,
o0yyaromuxcs, KJaccHas 1ocKa.

OGopynoBaHue: HNurtepakTuBHOE MYJIbTUMEIUHHOE
obopynoBaHue (AOCKa, MPOEKTOp), KOMIBIOTEPHI JUIs KOMIBIOTEPHOTO
KJlacca B KOMIUIEKTE - C TIPOTPaMMHBIM 00eCIieueHUEeM, BBIXOJIOM B CETh
WHTepHer W JOCTYIOM B OJIEKTPOHHYIO  HMH(pOPMAIMOHHO-
oOpaszoBarenbHyto cpeny COI'Y. OO6nydarenb-penupKyasTOp BO31yXa
yabTpaduonetoBslii 6akrepunuabiii OPYB-3-5-"KPOHT"- 1 mt.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office
Standard 2016, Cucrema TectupoBanus Sunrav WEB Class, Cucrtema
kommbioTepHoii  Bepctku  MikTex, Kasperksy Endpoint Security,
[IporpammHoe obecnieueHue Ui peJaKTUPOBAHUA XMMUYECKUX (OPMYII
Isis Draw, Cucrema MOMCKa TEKCTOBBIX 3aMMCTBOBAHHUH
«Antunnarnat.BY3y», Ilporpamma nns OBM  «bank BompocoB aiis
KoHTpos 3HaHM», VSDESK, Ycmyru cBsizu (HoCTyn K c€TH HHTEPHET),
MOODLE, Jlnunsrii kabuner cryaeHnrta/cotpynnuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet.

CTyJl, CTOJBI MW CTYJIbsA [JIA

Poccutickas
denepanus, 362025,
Pecnybnuka CesepHas
Ocetus — Ananus,

ropoz
BmagnkaBkas,

yi1. Barytuna, nom
44-46, yueOHblii kopyc Ne
7, ayn. Ne 602

BHﬁHI/IOTeKa, B TOM M CJI€ YUTAJBHBINA 3aJ1: CTOJIBI U CTYJIbA JIA
06y11aI01uchs{; KOMITBIOTCPEBL B KOMIIJICKTEC C MMporpaMMHBIM

Poccuiickas
denepanus, 362025,




o0ecriedeHrneM, BBIXOJIOM B ceTh MIHTEPHET U TOCTYIIOM B JIEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBarenbHyto cpeny COI'Y.

[Tporpammuoe obecneuenue: Windows 7 Professional, Office
Standard 2016, Cucrema TectupoBanus Sunrav WEB Class, Cuctema
kommbioTepHoii Bepctku  MikTex, Kasperksy Endpoint Security,
[Tporpammuoe obecnieueHue I peIaKTUPOBAHUSA XUMUYECKUX (POPMYII
Isis Draw, Cucrema  moOHMCKa  TEKCTOBBIX  3aWMCTBOBaHHIA
«Antumnaruat.BY3», Ilporpamma nns OBM  «bank BompocoB mis
KoHTpoJist 3Hauuiy, VSDESK, Ycnyru cs3u (IOCTyI K CETH MHTEPHET),
MOODLE, Jlnunsiii xabuner ctyaenta/cotpyanuka, KOII (momen Ha
sauekce), Pycl'apn, ViPNet.

Pecmy6nuka Cesepnast
Ocetus — Aumadus, T.
BnamukaBkas,

Lleperenn/BaryTtuna, 1.
16/19

I[Momemenuss 1Jsi  XpaHeHUd
00C/TyKUBaHMS Y4eOHOT0 000Py/10BaAHMS

OO6opynoBaHue: CHEIUATM3UPOBAHHAS MEOENb, CTEUIAXH IS
XpaHEeHHUs y4eOHOro 000pyA0BaHUS;

HoyTrOyk Acer Aspire ¢ mporpaMMHBIM 00ECTICUCHUEM H BBIXOJIOM
B UHTepHEeT U IIOKaJdbHYIO CE€Th, JOCTYNOM K HH(DOPMALIMOHHBIM

U NpopMIAKTHYECKOI 0

pecypcaM, 3JIEKTPOHHOW HMH(OPMALMOHHO-00pa30BaTeIbHON  Ccpejie
YHUBEpPCUTETa, K 0a3aM JaHHBIX M HWH(POPMAIMOHHO-CIIPABOYHBIM
CHCTEMaM.

CnenuanbHble HWHCTPYMEHTBI, TEXHMYECKas JOKyMEHTauus U
WHBEHTAPh JUISl OOCITY>)KUBAHUS YIeOHOTO 000PYIOBAHMSI.

Poccuiickas
denepanus, 362025,
Pecnybnuka CesepHas
Ocernsa — Ananaus,

ropoja
BnanukaBkas,

yi. Baryruna, nom
44-46, yueOuslii kopiyc No
7, ayn. Ne 607A




