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[IporpaMmma coctaBieHa B coOTBeTcTBUUM ¢ DeaepanbHbIM TOCYIapCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAApTOM 1o HampasieHuio 44.03.05 Ilemarorndeckoe obOpazoBaHue (C
IBYMsI TPOGUISIME TIOATOTOBKH), YTBEPXKIACHHBIM MPHKa30M MUHHCTEPCTBA O0pa3OBaHUS U
Hayku Poccuiickoit ®enepauuu ot «22» deBpans 2018 r. N 125 (3apeructpupoBan
MunucrepctBoM tocturii Poccuiickoit @enepauun 15 mapra 2018 r., peructpanionHsiii Ne
50358), ¢ "3BMEHEHUsIMU, BHECEHHBIMHU TTPHKa30M MUHHCTEPCTBA HAYKH M BBICIIIET0 00pa30BaHUs
poccuiickoir ®deneparuu ot 8 ¢eBpanst 2021 1. Ne 83 (3apeructpupoBaH MUHUCTEPCTBOM
toctunn Poccuiickoit @eneparnuu 12 mapra 2021 r., peructparuonsasiii Ne 62739), y4ueOHBIM
MJIaHOM TIOATOTOBKM OakanaBpa 1o HampasieHuto 44.03.05 Ilemarormueckoe oGpazoBaHue (c
JIBYMsI PO IIISIMU TTOATOTOBKH ) npodunu Xumust, BUOIOTHS, yTBEPkKJACHHBIM Y U€HBIM COBETOM
OI'BOY BO «COI'Y» (mpotokon Ne 11 ot «30» anpens 2021 r.)

CocraBurenu: Araesa @.A.,joueHT Kadeapbl 001Ie 1 HeOPraHMYECKOW XUMUHU

Paboyas nporpamma oOcyxieHa Ha 3acenanny Kadeapbt oO1Iei 1 HeOPraHuuecKoi XUMHUN
(mmporokoa Ne 8/20-21 ot «18» Mapta 2021 r.)
3aB. kadenpoii / Cumeonnan 1.0,

Onobpena coBeToM haxynsreTa XMMUH, OHONOTHH ¥ GHOTEXHOJIOMMH
(mpotokou Ne 8/20-21 ot «25» mapra 2021 1.)
[Ipencenarens corera dpakynpTeTa @A&aj Araesa @.A.

Pabowan npozpamma Oucuuniunsl NPUHAMA 8 COCHIABE OCHOBHON 1POQeccuona.ivhoi
odpazosamenvnoil npozpamaol pewieniiem yuenozo cosema [Ipomoroa N 11 om 29.04.2021,
Vmmgeprcoena npurazom pexmopa Xe 106 om 30.04.2021.




1. Crpykrypa u 0011asi TPYA0€MKOCTh JUCIHHILIMHBI
Obwas mpyooemkocms OUCYUNIUHBL 8 3AUEeMHbIX eOUHUYax -3, akademuyeckux 4acax -

108
Ounas popma obyueHus

Kypc 5
Cemectp 9
Jlexun 32
[TpakTHueckue (ceMUHAPCKUE) 3aHITHS 32
JlaGopaTopHbIe 3aHATHS -
Koncynpraruu
HToro aymMuTOpHBIX 3aHATHI 64
CamocTosiTenpHas paboTa 44
KypcoBas pabora -
dopma KOHTPOJIS
9K3aMeH
3a4eT +
OO1iee KOJTUYECTBO YaCOB 108

2. Ileaun ocBOeHUs AMCIUTLIHMHBI

Hucuunnuna «CoaepkaHue W METOJIMKA IIKOJIBHOTO XUMHUYECKOTO 3KCIIEPUMEHTa)
npu3BaHa 00ecreunTh MPOPECCHOHATHHYIO TIOJITOTOBKY CTYJIEHTOB B KAYECTBE YUUTENICH XUMUU
o0mieo0pa3oBaTenbHBIX yueOHBIX 3aBefeHui. Lenssmu ocBoenus mucuumuinHbl «Conepikanue u
METO/IMKA MIKOJIHFHOTO XUMHUYECKOTO SKCIIEPUMEHTA SBIISTIOTCS
- popmupoBanue nenarora-npodeccroHaa, CiocCOOHOr0 OPraHU30BaATh U MPOBECTH B MIKOJTHHON
MPaKTUKE XUMHUYECKUH IKCIIEPUMEHT Ha YPOKaxX XUMHUHU 0a30BOTO U MTPO(PHILHOTO YPOBHEH.
(TIC: 01.001 ITexaror (megarormyeckas AeATeJIbHOCTH B JOIIKOJbHOM, HAYAJHLHOM 00IIEM,
OCHOBHOM 00111eM, cpelHeM 001eM 00pa3oBaHum) (BocnurTareab, yuureisb); 1.003 Ilegaror
JOTOJTHUTEIBHOT0 00pa30BaHus AeTel U B3POCIbIX).

3. Mecro gucuumiaussl B crpykrype OIIOII 6akanaspuara
JucuuruimHa «Copep)kaHue M METOAMKA IIKOJBHOIO XMMHMYECKOIO SKCHEPUMEHTa»

b1.B.08 otHOCHTCS K 4acTH, (hOpMUPYEMOIl ydacTHUKAMH 00pa30BaTEIbHBIX OTHOLICHUH.

ITporpamma kypca «ConepkaHie U METOMKA IIKOJIBHOTO XUMHUYECKOTO 3KCIIEPUMEHTa
npeHa3HaueHa Juig OakanaBpoB S5 Kypca mno HampasineHuio 44.03.05 Ilemarormueckoe
oOpa3oBanue (¢ AByMs mpoduIsIMU MOATOTOBKH). B mporiecce n3ydeHus: yueOHOH TUCIUTUIMHBL
CTYAEHTHI MOJy4atoT Oa3MCHbIE 3HAHMs, HEOOXOAUMBIE IS JIy4IIEero MOHUMAHUSA U YCBOCHUS
y4eOHOro MaTepHuaia Mo BCEM XMMHUYECKUM JUCHMIUIMHAM, a TAKXKE METOAMKE MpPEernoJaBaHUs
XMMHH, U YCIIEHIHOTO NMPOXOXKAECHUS MeJarorn4eckoil MpakTHKH.

IIpy ocBoeHMM JaHHOM JMCHUIUIMHBI CTYACHT CMOXET IPOJEMOHCTPHPOBATH
0006meHHbIe Tpy0BbIe hyHKINH (TD):

v' Tlenaroruyeckas IEATENbHOCTH IO MPOCKTUPOBAHHMIO U PEATH3aIlMU 00pPa30BaTEILHOTO
nporecca B 00pa3oBaTENbHBIX OPraHU3aLUAX JOLIKOJBHOI'O, HAyaJbHOIO OOILero,
OCHOBHOT'O 00IIIEro, CpeTHEro oo1ero oopa3zoBanus

v’ Tlemaroruueckas [EATEIbHOCTh I10 TMPOCKTHPOBAHHIO U pEaln3aldd  OCHOBHBIX
00111e00pa30BaTENBHBIX MPOTPaMM

v TlpemogaBanue MO  OporpamMmaM  OpOGECCHOHATBHOrO  OOYYeHHWs,  CPEIHEro
npodeccuonansHoro obpazoBanus (CIIO) u AOMOTHUTENBHBIM MPodecCHOHATEHBIM
nporpammam (JII1IT), oppeHTHPOBAaHHBIM Ha COOTBETCTBYIOIIUIN YPOBEHb KBaTU(UKAITUN

v’ Opranuzanust ¥ OPOBEICHHE Y4eOHO-TIPOM3BOICTBEHHOTO MpOIecca MPH pealn3anun
00pa30BaTENbHBIX IPOIPaMM Pa3IMYHOIO YPOBHS U HAIIPABICHHOCTH



v' OpraHu3anrioHHO-TIEArOTHYECKOE COMPOBOXKIECHHUE TPYIIIBI (Kypca) OOyYarommxcs mo
nporpammam CIIO.

st ocBoeHuss gucuuiuinHbl «Coaep:kaHre U METOAMKA IIKOJIBHOTO XUMHUYECKOTO
SKCIIEPUMEHTa» CTYAEHTbl HUCIOJB3YIOT 3HAHUS, YMEHHS U CHOCOObI JEeSATENbHOCTH,
chopMupOBaHHbBIE B Xoje u3ydeHus aucuumuinH «llcuxomorusy, «llemarorukay, «dusukay, a
TaK)Ke XUMUYECKUX AUCLUHUILINH MpodeccnoHanbHOro nukia «Oo6mas xumus», «Heoprannueckas
XuMUY, «Dusznueckas Xumusy, «OpranudecKas XuMHs.

B cBoro ouepenp, aucuumiauHa «CoaepxaHue U METOJMKA IIKOJIbHOTO XMMHUYECKOTO
IKCIIEPUMEHTa» COJIEPIKUT JTOTOTHUTENbHbIE NHPOPMAITMOHHBIE U METOI0JIOTHYECKHUE TTOXOIbI
JUTSL OCYIIIECTBIICHUS EATEILHOCTH CTYJIEHTOB BO BpEMs MeJarornuecKoil MpakTUKH, a TAKXKe MpU
MOJTOTOBKE BBIITYCKHBIX KBATU(UKAITMOHHBIX paloT.

Jlist ocBoeHus TaHHOHM yueOHOo# nucturuiHbl (Y /1) CTyIeHT qoiKeH
3HATh: OCHOBHBIC TIOHATHSI, 3aKOHBI M TEOPUH 00IIIei, HEOPraHMUECKOW U OPraHMYECKONW XUMUH;
YMeTb: TONB30BaThCS XUMHYECKOM TIOCYIOM W TNpuOOpaMH, COOUPATh YCTAaHOBKH JIsSt
IIPOBEJCHUS SKCIIEPUMEHTA;

Baanernb: TeOpeTUYECKMMU OCHOBAMHM HEOPTAHMYECKOW U OPraHUYECKON XUMUU.
4. TpeOGoBaHusi Kk pe3yJbTaTaM OCBOCHUS TUCHHUILUINHBI
(koMmeTeHIIUM 00y4YarouIerocsi, popMmupyembie B pe3yJibTare 0CBOCHUS
AMCHUTJIMHBI)

B pesynbraTe OCBOEHHS AUCHUUIUIMHBI y CTYJIEHTa JOJDKHBI OBITH C(HOPMHUPOBAHBI
CIIEYIOIINE KOMIETEHIINH:

VYK-2: Cnocoben omnpeaensarh Kpyr 3ajad B pamMKax IMOCTaBICHHOW IIEIM W BBHIOMPATH
ONTHUMANFHBIC CTIOCOOBI WX pPEIICHUS, HCXOAS U3 ACHCTBYIOUIMX MPABOBHIX HOPM,
nMerommxcs pecypcoB u orpannyenuit (I1C:01.001, 01.003)

3HaeT: METOAbl TMPEACTABICHHUS M ONUCAHUSA PE3YJIbTATOB IMPOEKTHOMN
JEeSTeNIbHOCTH; METO/Ibl, KpUTEPUHU U TapaMeTphl OLIEHKU PE3yJIbTaTOB BHITIOJIHEHUS MPOEKTA;
MPUHIIMAIIBI, METOJIBI B TPeOOBAHUS, MPEABSIBIIEMBIE K TIPOSKTHOM padoTe.

Ymeer: O00OCHOBBIBATH MPAKTUYECKYID U  TEOPETHUYECKYI0  3HAYMMOCTh
MOJIYYEHHBIX PE3yJbTaTOB; MPOBEPATh W AaHAIM3UPOBATh MPOEKTHYIO JOKYMEHTAIIUIO;
IIPOTHO3UPOBATh Pa3BUTHE MPOLECCOB B MPOEKTHOH MpodeccnoHanbHOM 001acTH; BBIABUTATh
WHHOBALIMOHHBIE WJIEM M HECTAHJIAPTHBIE MOJXOJbl K UX peau3alid B LEIAX peaau3aiuu
MPOEKTa; aHAIU3UPOBATh MPOCKTHYIO JOKYMEHTAIUIO; PACCUMTHIBATH KayeCTBEHHbIE H
KOJIMYECTBEHHBIC PE3YIbTAThl, CPOKHU BBIMIOTHEHUS TPOSKTHON paOOTHI.

Baaneer:  ympaBieHWEeM ~— NPOEKTaMHW B 00JIaCTH,  COOTBETCTBYIOIICH
npo(ecCHOHANTLHOW NEeATENbHOCTH; paclpeAesieHueM 3aJaHuil U TMOOYKICHHEM IPYTHX K
JOCTHKEHUIO IIeJIel; yhpaBieHHEeM pa3pabOTKONM TEXHUYECKOro 3aJlaHusl IPOEKTa,
yIpaBlIeHUEM pealu3alud TpOoPUIBHOW MPOSKTHOW paboThl; yIpaBlIeHHUEM Ipoliecca
00CyXIeHUs U T0pabOTKU MPOEKTA; yYaCTHEM B pa3pabOTKEe TEXHUYECKOTO 3a/IaHMsI TTPOCKTa,
pa3paboTKOI MporpaMMbl peann3alii MPOeKTa B MpodecCHoHaAbHOM 00J1aCTH; OpraHu3anuei
MPOBEJCHUS MPOPECCUOHAIBHOTO OOCYXJAEHMS MPOEKTa, y4acTHEM B BEIACHHM MPOEKTHOM
JIOKYMEHTAIUU;

IIK-2: CniocobeH KOHCTpYHpOBaTh CoJiepkaHue oOpa30BaHMs B IPEIMETHOW 00JIacTH B
coorBercTBUM ¢ TpeboBaHusMU PI'OC OCHOBHOIO M CpefHEero odmero oopa3oBaHus, C
YpPOBHEM pa3BUTUS COBPEMEHHON HAyKM M C Y4YETOM BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs (I1C:01.001, 01.003, 01.004)

3HaeT: MPUOPUTETHBIC HATIPABJICHHS Pa3BUTHs 00pa3oBaTebHON cucTeMbI PD,
TpeOOBaHUs MPUMEPHBIX 00pa30BaTENBLHBIX IPOTPAMM IO YICOHOMY MPEIMETY; ePEUCHb
U coJieprKaTelIbHbIe XapaKTePUCTUKN y4eOHON TOKYMEHTAIIMH [0 BOIIPOCaM OpraHu3aluu
U peaju3alyu 00pa3oBaTeIbHOIO MPOIecca; TEOPHIO0 U TEXHOJIOTUH y4eTa BO3PACTHBIX
0COOEHHOCTEH 00YJarOIINXCSI; MPOrPaMMbl U YU€OHUKH TI0 MPEMOAaBAEMOMY MPEAMETY.

YMeeT: KpPUTHYECKH aHAIM3UPOBATh Y4eOHbIE MaTepHallbl MPEIMETHOM
o0jacTh € TOYKM 3pEHHUA WX HAYYHOCTH, TIICHXOJIOTO-TIEJArOrMYecKoll U



METOAOJIOTMYECKON I1eIeCO00Pa3HOCTH HCHOJb30BAaHUS; KOHCTPYHPOBATH COJIEpIKAHHE
oOyueHHusi MO MPEeAMETY B COOTBETCTBHM C YPOBHEM pPa3BUTHS HAYYHOT'O 3HAHUS U C
Y4eTOM BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs; pa3padarsBaTh pabouyro Mporpammy
0 MpeIMETY, KypCy Ha OCHOBE IPUMEPHBIX OCHOBHBIX 0011€00pa30BaTeIbHbIX MPOTPAMM
1 o0ecrieunBaTh €€ BHIMOJIHEHHUE.

Bnaneer: HaBhlkaMM KOHCTPYMPOBAaHHS MPEIMETHOTO COACpPXNKAHUS U

aJlanTalluy €ro B COOTBETCTBUU C OCOOCHHOCTSMU IIETICBON ayJAUTOPUH.
IIK-3: Cnoco0GeH oCymecTBIATh O0ydeHHE Y4eOHOMY MPEAMETY, BKIIOUYas MOTHUBAIIHIO
y4eOHO-TI03HABATEILHON JIEATENIbHOCTH, Ha OCHOBE HCIIOJNb30BAHUS COBPEMEHHBIX
MPEAMETHO-METOAMYECKUX TOAX0M0B M oOpa3oBarenbHbiX TexHomorui. (I1C:01.001,
01.003, 01.004)

3HaeT: METOAUKY TMpenojaBaHus Yy4eOHOro mnpeaMera (3aKOHOMEPHOCTH
mpolecca €ro IMpernoJaBaHusi; OCHOBHBIC MOJAXOJbI, MPUHIUIBI, BUIBI H TPUEMBI
COBPEMEHHBIX TENaroruueckux TEXHOJIOTU); YCJIOBUA BbIOOpa 00pa3oBaTeNbHBIX
TEXHOJIOTUH /Il JOCTHUKECHHSI TUIAHUPYEMBIX 00pa30BaTENbHBIX PE3yAbTATOB OO0YUCHHUS;
TEOPUI0 U METOJbl YIpaBieHUs] 00pa30BaTEIbHBIMU CHCTEMaMH, METOJUKY y4eOHOU U
BOCIIUTATENbHONH paloThl, TpeOOBaHMS K OCHAIIEHUIO U OOOPYJOBAaHUIO YUEOHBIX
KaOWMHETOB U MOACOOHBIX MOMEIICHUNH K HUM, CPEJICTBA OOYUEHUS U UX TUIAKTHYECKHE
BO3MOXHOCTH; COBpPEMEHHBIE Me/1arOrMYecKue TEXHOJIOTHHI peanuzanuu
KOMIIETEHTHOCTHOTO TOAXOJa C YYETOM BO3PACTHBIX OCOOEHHOCTEH OO0yyaronmxcs;
MpaBWJIia BHYTPEHHETO pacIopsaKa; MpaBWia IO OXpaHe Tpyda U TpeOOBaHUS K
0e30macHOCTH 00Pa30BaATEIHLHON CPEIBI.

Ymeer: HCnoOnb30BaThb JOCTHXKEHHUS OTEYECTBEHHOMU U 3apyOexHOU
METOJIMYECKOW MBICIIH, COBPEMEHHBIX METOAMYECKHX HAIMpaBJIEHUNH W KOHLEMIUN IUis
pelleHrsT KOHKPETHBIX 3a/lad TMPaKTHYECKOTO XapakTepa; pa3padaTbiBaTh YUeOHYIO
JOKYMEHTAIMIO; CAMOCTOSITEIbHO  IUIAHUPOBAaTh  y4yeOHYyl0 paboTy B  paMmKax
00pa30BaTeNbHON MPOrpaMMBbl U OCYIIECTBIISTH PEATU3alMI0 MPOTpaMM IO y4eOHOMY
MpeIMeTy; pa3padaTbiBaTh TEXHOJOTHYECKYI0 KapTy ypoKa, BKIIIOYas MOCTAHOBKY €ro
3a/1a4 ¥ IJIaHUPOBAaHUE YUEOHBIX PE3yNbTATOB; YIPABISITh YICOHBIMU IPYIIIAMU C IIENIBIO
BOBJICUCHHUSI OOydYaloIMXCS B MpOIEcC OOy4YeHHUs, MOTHUBHpPYS HX Y4eOHO-
MO3HABATENBHYIO JIESTEIBHOCTD; TJIAHUPOBATh M OCYIIECTBIATH y4EOHBIH Mpolecc B
COOTBETCTBUH C OCHOBHOI 00pa30BaTeIbHON MPOrPaMMON; MPOBOAUTH YICOHBIC 3aHITHS,
OMHUpPAsICh HAa JOCTHKCHHSI B OOJACTH TENarorHYeCKOW M TICHUXOJOTUYECKOW HayK,
BO3pacTHOM  (PU3MOJOTMM W  LIKOJIBHOM THUTHMEHBl, a TaKke COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHA W METOIUK OOy4YeHUs; TMPUMEHSITh COBPEMEHHBIC
oOpa3oBaTeNbHBIE TEXHOJIOTHH, BKIIOYas WH(POpPMAIMOHHBIE, a Takke Iu(poBbIe
oOpa3oBaTeNbHBIE  PECYpPCBHl;  OPraHM30BaTh  CAMOCTOSITENIBHYIO  JICATEIbHOCTh
00yJaronuxcs, B TOM YUCJIE NUCCIEA0BATEIIbCKYIO; UCIIOJIB30BATh pa3HOO0pa3Hbie (POPMHBI,
MPUEMBI, METOABI M CPEACTBA OOYYCHHs, B TOM YHCIIC TI0O WHIUBUAYATbHBIX Y4EOHBIM
IJlaHaM, YCKOPEHHBIM KypcaM B  paMmkax (QenepalbHbIX  TOCYJapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB OOIIEr0 0O0pa30BaHUS U CPEIHErO OO0IIEro oOpa3oBaHUS;
OCYILIECTBIISITh KOHTPOJIbHO-OLIEHOUHYIO JIeATEIbHOCTh B 00pa3oBaTEIbHOM IPOIIECCE;
UCIIOJIb30BAaTh COBPEMEHHBIE CIIOCOOBI OILIGHWBAaHUS B YCIOBHUSX HWH(POPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTUH (BeACHUE 3JEKTPOHHBIX (POPM JOKYMEHTALMH, B TOM
YHCIIe AIEKTPOHHOTO KYPHalIa U THEBHUKOB 00YJaIOLIHXCS).

Bnapeer: cpeactBaMu M MeToJaMU  MPO(ECCHOHAIBHON JESTEIbHOCTH
YUUTENs, HABBIKAMU COCTABIICHUS JUATHOCTHUECKUX MATEPUAIIOB JJIsl BBISIBJICHHS YPOBHS
c(hOpMUPOBAHHOCTH o0pa3oBaTeNbHbIX pe3yNbTaToB, IJIAHOB-KOHCIIEKTOB
(TEXHOIOTUYECKUX KapT) MO MPEeIMETy; OCHOBaMH PabOThI C TEKCTOBBIMH PEIaKTOPAMH,
ANEKTPOHHBIMU TaOJIMLIAMH, AJIEKTPOHHOW IMOYTOM U Opay3epamu, MYJIbTHUMEIUHHBIM
000pyI0BaHUEM; METOJaMH YOCXKICHHs, apryMEHTaluel CBOSH MO3UINH.



OOumM CcpeacTBOM KOHTPOJS SIBJISETCS BBEIEHHAass B YHHMBEpPCHTETE OalIbHO-
PEUTHHIOBas CHCTEMa OIIEHKHU YCIIEBAeMOCTH CTYJCHTOB HalpaBleHU OakalaBpuara.
[Ipu mpoBeneHnn y4eOHBIX 3aHATHIA 00eCHeUMBACTCA Pa3BUTHE Yy 00ydaromuxcs
HaBBIKOB KOMaH/IHOW PabOThI, MEXJIMYHOCTHONH KOMMYHHKAIIUH, IPUHSTHS PEIICHUI.

5. Copep:xxkanne U yueOHO-MeTOAUYECKAS KAPTA TUCHHUILINHBI

Hene | HammeHnoBanu 3aHgaTus CaMocTosTenbpHas
st e TeM pabora
Koumnue
(BOmpocoB), Jlext | ITpaktnue | ConpepxaHue | yac DopMbI CTBO
HU3y4YaeMbIX N0 | UH CKHe bl | KOHTPOJS
N 0aJLi10B
AaHHOM 3aHATHUS
JAUCIUTLINHE

1 OyHKIUU U 2 2 [InanupoBanue | 2 IIpoBepka 3
dbopma A COCTaBJIEHUE BBIITOJIHEHU
IIKOJILHOTO pa3BepHYTOTO s
XUMHUYECCKOT'O IJ1aHa- IINCHbMCHHO
SKCIIEPUMEHTA. KOHCIIEKTa i hopMbI
TpeboBanus k ypoKa, Ha CaMOCTOSATE
yaeOHOMY KOTOPOM JBHOM
000pyIOBAaHUIO MpeAyCMOTPEH paboThI
, 0 TpOBEIEHUE
npeaHa3HauCHH XUMHUYECKOT'O
oMYy JJIst JKCIIEPUMEHTA
XUMHYECKUX (memoHcTpanuo
OTIBITOB. HHOTO WIH

n1a0opaTOPHBIX
OTIBITOB) o
TEMC 3aHATUA.

2 Ob6opynoBanue | 2 2 [InanupoBanue | 2 [IpoBepka 3
JJIA U COCTaBJICHHUC BBITIOJIHEHU
JI€MOHCTPALINO pa3BepHYTOTO s
HHBIX OIIBITOB. IJ1aHa- IINCHbMCHHO

KOHCIIEKTa i hopmbl
ypoka CaMOCTOSATE
MPaKTUYECKON JILHOU
paboThI o paboThI
BBIOpaHHOM

TEeME.

CocraBnenue

KOHCIIEKTOB

XUMHYECKHX

OITBITOB

COTJIACHO

ILUIaHy.

3 JemoHcTpauuo | 2 2 MonenupoBanu | 2 IIposepka 3
HHBIE OMBITHI B e (¢parMeHTOB BBITIOJTHEHU
THUITOBBIX YPOKOB, 1
npubopax u coJieprKaIInx MUCHbMEHHO
YCTaHOBKAX. JEMOHCTPALIHO it hopMBI




HHBIN CaMOCTOSITE

XUMHYECKUN JIbHOHN

IKCIICPUMEHT. paboTsl
JlemoHCTpanuo Onucanue IIposepka
HHBIN TEXHUKHU BBITIOJTHEHU
JKCIIEPUMEHT B IIPOBEICHUS s
CIEIIMAJIbHBIX XUMHYECKHUX IIMCbMEHHO
npudopax u OIIBITOB o it popmbl
YCTaHOBKaX. TeMaMm: CaMOCTOSITE

«IIepBoHauanb JIbHOHN

HBIE paboThI
XapakTepucTuk XUMHYECKUE IIposepka
a MOHATH, BBITIOJTHEHU
obopynoBaHus «Bomopony, o
TUIS «Kucnopon», IIMCbMEHHO
YYEHUYECKOTO «OCHOBHBIE it popmbl
JKCIIEPUMEHTA. KJIACCBI CaMOCTOSITE

HEOPraHUYECKU JIbHOHN

X COETUHEHUI, paboTsI

«A30T H e€ro

COCIUHECHUS,

«Yriepoa u ero

COCIUHECHUS,

«MeTabl,

«Opra"nnyecku

€ COCOUHEHMS:

peeabHbIe

YIJIEBOIOPOABI,

HelnpeIenbHbIe

YIJIEBOIOPOABI,

KHCIIOPOACOAEP

xKalue

OpraHHYECKHE

COEIUHEHUS .
Tema 1. Onucanue IIposepka
IlepBoHavanbH TEXHUKHU BBITIOJTHEHU
bI€ XUMUYECKHE IIPOBEJICHUS s
nousTus. Tema XUMHYECKHUX IIMCbMEHHO
2. Kucnopon. OIIBITOB o it popmbl
OKCHUIEL. TEMaM: CaMOCTOSTE
l'openue. «3aHUMATENbH JIbHOU

bIE€ OIIBITHIY. paboThI
Meronuka XapakTepucTuk IIpoBepka
XUMHYECKOTO a XMMHYECKHX BBITIOJTHEHU
JKCIIEPUMEHTA OIIBITOB: ux s

MECTO B IIMCbMEHHO

IIporpaMme it popmbl

IIKOJIBHBIX CaMOCTOSITE

KypCOB XUMHH JIbHOMN

8-11 xmaccos,

paboThI




8 Tewma 3. 2 2 omnpeAeseHue IIpoBepka 3
Bonopon. 150. BBITIOJIHEHU
Kucnotsr. MPUHAJIJIEIKHOC s
Comu. ™ K MUCbMEHHO
Tema 4. Bona. JIEMOHCTPAITHO i hbopmbl
PactBopsI. HHOMY 17R107 1 CaMOCTOSATE
OcHoBaHus4. YYEHUUYECKOMY JIbHOU

AKCIIEPUMEHTY. paboThI

9 | KOHTPOJIbBHASA PABOTA Nel 25
Meroauka 2 2 Cocrasienue IIpoBepka 4
(dhopMUpOBaHHUS KapTOTEKU BBITTOJIHEHU
AKCIIEPUMEHTAT OTIBITOB o s
bHBIX YMEHUN U TeMaM MUCbMEHHO
HaBbIKOB IIKOJILHOTO i hopMbI

10 Tewma 5. Kypca XUMUHU. CaMOCTOsATE
O60061eHne JBHOM
CBEICHUI O paboThI
BOKHEHIINX
KJ1accax
HEOpPraHUYECKU
X BEHIECTB.

11 | Meroauka 2 2 Cocrasienue IIpoBepka 3
(dhopMupOBaHHUS MHCTPYKIUN K BBITIOJTHEHU
AKCIIEPUMEHTAI MIPOBEICHUIO s
bHBIX YMEHUN U MPaKTUYECKUX MUCbMEHHO
HaBBIKOB pabor i hbopmbl

(KOHKpeTHas CaMOCTOATE
Tema) JBHOM
paboThI

12 | Tema 6. 2 2 Cocrasienue IIpoBepka 3
l"asioresst. UHCTPYKLUUN K BBIIIOJIHEHU
Tema 7. MPOBEJICHUIO s
DNEKTPOIUTHY MPaKTUYECKUX MUCbMEHHO
eckas pabor i hbopmbl
JUCCOLAIHS. (KOHKpeTHas CaMOCTOSATE

Tema) JBHOM
paboThI

13 | Meronuka 2 2 Cocrapienue [IpoBepka 3
paboThI c UHCTPYKIUN K BBITIOJTHEHU
MaJIOM Maccou MPOBEJICHUIO s
pEaKTUBOB MPaKTUYECKUX MHUCbMEHHO

pabort i hbopmbl
(KOHKpeTHas CaMOCTOATE
TeMa) JBLHOM

14 | Tema 8. 2 2 CpaBHenue paboTbI 3
[Moarpynmna Habopa
KHUCJIOpO/JIa. JEMOHCTPALIHO

HHBIX OIBITOB B
rporpammax 1o




Tema 9. XUMHH Pa3HbIX
Iloarpynna aBTOPOB.
azoTa.

Tema 10.

[Toarpynna

yriaepoaa.

15 | Ucnonb3zoBanu | 2 2 BrisiBnenne IIpoBepka 3
e 1abopaTOPHBIX BBITIOJTHEHU
KOMITBIOTEPHBIX OTIBITOB B Kypce s
TEXHOJIOTUHA B xumni (8, 9, 10, MMACHEMEHHO
IIKOJILHOM 11 xmacc) wu i hopmbl
JIEMOHCTPAIIHO XapaKTePUCTHK CaMOCTOSITE
HHOM a MpaBUII JILHOU
HKCIIEPUMEHTE. TEXHUKHU paboThI
Tema 12. 2 2 0€30MacHOCTH K [TpoBepka 3
[IpenenvHble U HUM. BBITIOJTHEHU
HemnpeeabHbIe s
YTIIEBOIOPOIBI. MUCBMEHHO
Tema 13. i hopmbl
Crnuptsl CaMOCTOATE
(heHObI. JBLHOM
Anpgerunsl U paboThI
KapOOHOBBIE

16 | KMCTOTBL.

Tema 14.
CnoxHblie
a¢upsl. Kupsr.
Cunrernueckue
BBICOKOMOJIEKY
TISIpHBIE
BelIeCcTBa U
MOJINMEPHBIC
MaTepuaigbl Ha
UX OCHOBE.

17 | Xumuueckue 2 2 XapaKTepuCTUK IIpoBepka 3
ONUMIHUAABl — a XUMHYECKOTO BBITIOJTHEHU
AKCIIEPUMEHTAT MPaKTUKyMa: s
BHBIN TYP. €ro CTPYyKTypa, MUCBMEHHO

0COOEHHOCTH i hopmbl
OpraHm3anu u CaMOCTOSITE
METOIUKU JILHOU
IIPOBEJCHMUSI. paboThI
18 KOHTPOJIBHAS PABOTA Ne2 25
UTOro: | 32 | 32 | | 44 | 100
6. OOpa3oBaTe/ibHbIEC TEXHOJIOTHH
Y4eOHbIii mpormecc MpH MPENnoJaBaHUU Kypca OCHOBBIBAETCS HA HCIIONB30BAHHUH
TPalWLMOHHBIX, HWHHOBALMOHHBIX M HWH(MOPMAIMOHHBIX OOPa30BATEIbHBIX TEXHOJIOTHIA.

TpaauunonHeie 00pa3oBaTEeNbHBIE TEXHOJOTHH MPEICTABICHBI JIEKUUSAMH U CEMHHAPCKUMH
(mpakTUYECKUMU) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH HCTIONb3YIOTCS B
BUJE IIMPOKOTO TPUMEHEHHUS AaKTHUBHBIX W HMHTEPAKTUBHBIX (OPM TPOBEJACHUS 3aHATHIL.
NudopmannonHsle  o0pa3oBaTeNbHbIE TEXHOJOTHMH  pEaTM3ylOTCS IyTeM aKTHUBU3ALUU



CaMOCTOSITENIbHOW padOoThl CTYyEHTOB B MH(POPMALIMOHHOM 00pa3oBarenbHOl cpene. B nanHOM
Kypce HCHONB3YIOTCSA JeKIUU-Oecebl, MpPaKTUYECKUE 3aHATUS, CaMOCTOsSTeNIbHas paboTta
CTYACHTOB, TEXHOJIOTUM TPOOJIEMHOr0 OOy4YeHMs, TEXHOJOTHsS pPa3BUTHS KPUTHUECKOTO
MBIIUICHUST; METO/IBI: IUCKYCCHS, TPYIIIIOBas padorTa.

7. YueOHO-MeTOANYECKOEe o0ecIeYeHrne CaMOCTOSITeIbHOI padoThI

K xaxaoMy npakTH4eCcKOMy 3aHATHIO CTYJIEHT JOJIKEH TOTOBUTHCSI CAMOCTOSITEIBHO BO
BHEAyAUTOpHOE BpeMs. J{Js 3Toro B yueOHOM IUIaHEe MPEAYCMOTPEHBI Yachl. JlaHHBIN pa3nien
COJICP’KUT 3aJJaHus IJIsl CAMOCTOSTEIbHOM paboThl CTYIEHTOB, Pa30UTHIE IO TEMAM.

1. IlnaHupoBaHME U COCTaBIEHHME pPa3BEPHYTOrO IIJIaHA-KOHCIIEKTa ypOKa, Ha KOTOPOM
MPEyCMOTPEHO MPOBEIECHNE XUMHYECKOI0 3KCIepUMEHTa (I€MOHCTPAMOHHOTIO WJIN
71a00paTOPHBIX OIBITOB) IO TEME 3aHATHUS.

2. IlnanupoBaHME W COCTaBJIICHUE PA3BEPHYTOrO IJIAHA-KOHCIIEKTa YpOKa MPaKTUYECKOU

paboThI 10 BEIOPAHHOH TeMe.
CocraBieHre KOHCIIEKTOB XMMHUYECKUX OIBITOB COIVIACHO IJIAHY.

4. MogenupoBanue (HparMeHTOB YPOKOB, COJAEPKAIIMUX JEMOHCTPAMOHHBIA XUMUYECKUN
SKCHEPUMEHT.

5. OnucaHue TEXHMKU NPOBEACHHUS XUMHYECKHMX OIBITOB IO TeMaM: «llepBoHaudanbHbIE
XUMUYECKHE NOHATU, «Bonopony, «Kucinopon», «OCHOBHBIE KJIACCHl HEOPTAHUYECKUX
COCIMHEHUI», «A30T U €ro COeANMHEHUs», «YTIEpO] U €ro COeIUHEHUs», «MeTably,
«OpraHnyeckue  COEAMHEHUS: MpeAeNbHbBIE  YIIEBOAOPOJIBI, HETpEeeIbHbIC
YIIIEBOIOPOABI, KUCIOPOACOAEPIKAIINE OPraHUUYECKHE COEIUHEHUS.

6. OmnucaHue TEXHUKU NPOBEICHHS XWMHUYECKHX OINBITOB IO TemaM: «3aHHMAaTelIbHbIE
OTIBITBD.

7. XapakTepuCTHKa XUMHUYECKHX OMBITOB: UX MECTO B IPOrPaMMe HIKOJIbHBIX KYpPCOB XUMUU
8-11 xmnaccoB, ompeneleHue UX MNPUHAAISKHOCTH K JEMOHCTPALMOHHOMY WIH
YYEHUYECKOMY IKCIIEPUMEHTY.

8. IlmaHupoBaHHE W COCTaBJIEHHE Pa3BEPHYTOIO IUIAHA-KOHCIEKTAa YPOKa, Ha KOTOPOM
IPEyCMOTPEHO MPOBEIECHNE XUMHYECKOI0 3KCIepUMEHTa (I€MOHCTPALMOHHOIO WIIN
71a00paTOPHBIX OIBITOB) MO TEME 3aHATHUSI.

9. IlnaHupoBaHME W COCTABJICHUE PA3BEPHYTOrO IJIAHA-KOHCIIEKTa YpOKa MPaKTUYECKOU
paboThI 10 BEIOPAHHOH TeMe.

10. CocTaBneHre KOHCIEKTOB XUMUYECKHUX OMBITOB COTJIACHO IUIAHY.

11. MopenupoBanue (pparMeHTOB YPOKOB, COJEpXAIUX NEMOHCTPAIIMOHHBIN XUMHUYECKUI
SKCHEPHUMEHT.

12. Onucanue TEXHUKU NPOBEACHHUS XUMHUYECKHX OIBITOB N0 TeMaM: «llepBoHaudanbHbIE
XUMUYECKHE TOHATU, «Bonopony, «Kucinopon», «OCHOBHBIE KIIaCChl HEOPTAHUYECKUX
COCIMHEHUI», «A30T U €ro COeAUMHEHUs», «YTIEpO] U €ro COeIUHEHUs», «MeTably,
«OpraHnyeckue  COEAMHEHUS: MpeAeNIbHbBIE  YIIIEBOAOPOJIBI, HETpEeEbHbIC
YIIIEBOIOPOABI, KUCIOPOACOAEPIKAIINE OPraHUUYECKUE COEIUHEHNUS.

13. Onncanne TEXHUKU NPOBEICHHUS XHMHUYECKHX OIBITOB IO TeMaM: «3aHUMAaTElIbHbIC
OTIBITBD.

14. XapakTeprucTuKa XHUMHUYECKUX OMBITOB: UX MECTO B POIPaMME HIKOJIbHBIX KYPCOB XUMUU
8-11 xmaccoB, ompeneleHue UX MNPUHAMIEKHOCTH K JEMOHCTPALlMOHHOMY WIH
YYEHHYECKOMY IKCIIEPUMEHTY.

ITo xaXxaol TeMe CTYAEHTHI JOJKHBI COCTABUTh KOHCIEKT U MPEICTABUTh Ha IIPOBEPKY
npenogaBarento. Tema o0OcyXIaeTcss Ha MPAKTUYECKOM 3aHATUM U OLEHUBAeTcs OauiaMu.
MakcumanbHOE YuCIO OalioB, KOTOpPbIE CTYACHT MOXET MOJIYYHThb 3a KaXJI0€ 3aHATHE
MIPUBEACHO B I1.5 HACTOSALIEH MPOrPAMMBI.

Kpome Toro, cTyAeHThl UMEIOT IPAaBO HAMKCaTh pedepaT Mo OJHOU U3 MPEIOKEHHBIX
TE€M BMECTO KOHCIIEKTa KaKOT0-JIM00 3aHATHSI (110 BEIOOPY CTYACHTA).

[TpumepHbIie TeMbl A7 HanMcaHus pedepaTon
l. XUMUYECKUH SKCIIEPUMEHT B IIIKOJIBHOM KypCe€ HEOPTaHMYECKOM XUMHH.

(O8]



XUMHUYECKUH IKCIIEPUMEHT B IIKOJIBHOM KypCE€ OPTaHMYECKOU XUMHUH.
XUMHYECKUH IKCIIEPUMEHT BO BHEYPOUHOU padoTe.

Meroauka mpoBeACHUS XUMUYECKOT0 SKCIIEPUMEHTA 110 TeMe «Bomopoay.
Metoauka mpoBeIeHUsI XUMAYECKOT0 dKCIIEpUMEHTA 110 TeMe «KneaoTh».
MeTtoauka MpoBeIeHUS XUMUYECKOTO IKCIIEPUMEHTA 110 TeMe «BUTaMUHBD.

SNk

8. OneHOYHbBIE CPeICTBA ISl TEKYIIEr0o KOHTPOJISl YCIIeBAeMOCTH, Py0OesKHOI aTTecTAlNU U
NMPOMEKYTOYHOH aTTeCTALMHU [0 UTOraM 0CBOECHHS IMCIUIJIHHBI.
IIkana oueHUBaHUs y4eOHOM qesiTeJbHOCTH cTyaeHTa [IpakTHYeckne 3aHATHS

OO6mwmit trama3oH 0ayUIoB 3a TaHHBIN BUJ AesITebHOCTH OT 0 10 25 6aJToB 3a TEKYITYIO
paboTy IBaXKABl B CEMECTP MEXKIY PEUTHHTOBBIMU MepomnpusTusmMu. OLEHUBAETCsS KaueCTBO U
YPOBEHb COCTABJICHHS KOHCIIEKTa M0 KaXJIOHW KOHKPETHOW Teme auchuIuimabl (14 Tewm,
MPUBEICHHBIX BbIlIE). Kpurepun: KOHCIEKT AOKEH ObITh 0hopMIleH ¢ MOAPOOHBIM ONMHCAHUEM
9KCIIEPUMEHTA, C YKa3aHUEeM HeoOXOJUMON XUMUYECKOW MmocyAbl U peakTuBoB. [IpenonaBaTens
MOXET 3aJaTh BOIIPOC, C IIEJIbIO0 BBIACHEHHS MOHUMAHUS CTYACHTOM HM3y4aeMoro MaTepuaia.
OO6mwmit quanazoH 0ayuIoB 3a JaHHBIN BU nesaTeabHOCTH 0-50. JIBakabl B ceMecTpe POBOIUTCS
PEUTHHTOBBIE KOHTPOJILHBIE MEPOTIPUATHS (KOMITBIOTEPHOE TECTUPOBAaHKE, MUCbMEHHas paboTa,
MACbMEHHOE TECTUPOBAHUE W T.1I.), 3a KaXABIA PEUTHHT CTYACHT MOXET HaOpath emé mo 25
6amuioB. MakcumainpHasi cyMMa 0aJljIoB 3a BCE BBl YU€OHOH JEATETbHOCTH CTY/ACHTA 33 OJUH
cemectp mno gucuuminHe «Coaep:kaHue W MeTOAMKA IIKOJBHOTO XHMHYECKOIo
IKcnepuMeHTa» coctaniser 100 6amnos.

Tab6aunna 2. IlepecyeT NoJIy4eHHOM CTYAEHTOM CyMMbI 0J1JI0B B 3a4eT

Boisee 56 GamioB 3a4TEHO

MeHee 56 0aioB HE3a4TECHO

Ecnu o pesynbratam o0yueHuUs: U peHTUHTOBOTO TECTUPOBAHUS B CEMECTPE CTYICHTOM

He HaOpaHo 56 0aIoB, TO CIAeTCsl YCTHBINA 3a4eT. Marepuaisl 3aueTa BKIIOYalOT BOIIPOCHI,
NPUBEJICHHbIEC B JAHHOM paboueil mporpamme.
Bormpocs! k 3a4€Ty 0 TUCLUILINHE:

1. TexHuKa MPOBEACHHUS OIBITOB (IIPAKTUYECKAst YaCTh):
Paznoxxenue ocHoBHOTO Kapoonara menu (11 )
B3psIB rpemyueii cMecH.
Jlerkocth Bogopoa.
ITonyuenue Bonopoaa B IITII'-25 u ero goka3aTenbCTBO.
BoccranoButenbHOE CBOMCTBO BOAOPOAA.
YcrpoiictBo u npuHnmi padotsl AKT-500.
Y CeTpoiCTBO M MPUHIIUTI PaOOTHI Ta30MeTpa.
[Tonyyenue KuCIOpOJa U €r0 10Ka3aTeIbCTBO.
10. 'openue B xkucnopoae pochopa u ceprl.
11. l'opeHue B KUCIOpPOIE HATPUSI.
12. 'opeHue B KHUCIOPOJE Kee3a.
13. [TonyueHue yriaekucioro ra3a u €ro XuMU4YeCcKre CBOMCTBA.
14. CpoiicTBa cojel yrojdbHOU KUCIOTHI.
15. ITonmyueHne HEPACTBOPUMOT'O OCHOBAHMS M I0KA3aTENbCTBO €TI0 CBOWCTB.
16. [Tonyuenue ampoTepHOTO OCHOBAHMS M JI0KA3aTEIBCTBO €r0 CBOMCTB.
17. B3aumoeicTBUE KUCIOTHBIX OKCHIOB C OCHOBaHUSIMU.
18. CBolicTBa OCHOBHEIX OKCHJIOB.
19. CBoiicTBa KUCIOTHBIX OKCHIOB.
20. ITonyuenue aMmMuaka B 1a00OpaTOpPHHU.
21. BzaumojeiicTBre aMmMHuaKka ¢ BOJOM.
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22. BzaumojeicTBre aMMHaKa ¢ KUCJIOTOM.

23. CBoicTBa COJIEH a30THON KUCIIOTHI.

24. AnroMuHOTEpMUSL.

25. XuMUY€ECKHE CBOMCTBA AIFOMUHUSL.

26. BzaumopeiicTBre KanbIus C BOJIOM.

27. B3auMoielicTBHME HATpHsI C BOAOM.

28. IlonyueHue MeTaHa U JOKA3aTeJIbCTBO €ro KAYeCTBEHHOTO COCTABa.

29. ITonyyeHue >THIIEHA U JOKA3aTEIbCTBO €r0 HEMPEAEIbHOI0 XapaKkTepa.

30. [Tonyuyenue aneTusaeHa 1 10Ka3aTeIbCTBO €r0 HEMPEAEIbHOIO XapaKTepa.

31. AMdoTepHbIe CBOMCTBA ITUIOBOTO CITUPTA.

32. XapakTepHasi peakliisi HA MHOTOaTOMHBIN CITUPT.

33. BzauMojelcTBrE MIMIEPUHA C HATPUEM.

34. XapakTepHble peaKuy Ha aJlbJACTU/IbI.
Teopernuyeckue BONPOCHI:

35. IlpurotoBieHue pacTBOpa U3BECTKOBOM BOBI.

36. [IpuroroBieHre pacTBOPOB MHIUKATOPOB: JTJaKMyca U ¢eHoI(TaIenHa.

37. Metopl cOOMpaHus ra3oB.

38. Ha3znaueHue 1 UCTIOJIb30BaHNE XUMHYECKOM MOCYAbl U 000PYIOBAHUS B XUMHUYECKHUX
OTIBITAX.

39. Texnuka 6€30MacHOCTH TIPH OOPAIICHUH C BEIIECTBAMH M TIPOBEICHUH XUMUYIECKOTO
HKCIIEPUMEHTA.

40. Buasl MHCTpYKTa)Kei 10 TEXHUKE O€30MacHOCTH.

41. YMmenue n3o0paxatb NpuOOPH M YCTAHOBKH ISl OTIBITOB.

42. I'pymbl XpaHEHHS peaKTUBOB B KAOMHETE XUMHUH.

43. YcrpoiicTBo U nmpuHIHUI padoTs! mpudopos: AKT-500, TIIIT-25, razomerpa.

44. CiupToBKa, €€ COCTaBHBIC YaCTH, 3allpaBKa, MpaBuIa 0OpaIleHuUs.

INTPUMEPHBIE TECTOBBIE 3ATAHUSA

[Tpu anexTpoause BogHoro pacreopa KCl Ha kaToe BeIaEIsIETCS:
KaJIni,

XJ10p,

BOJIOPOZ,

KHCIIOPOJ.

[Tpu anexTponuse BogHoro pacteopa KCl Ha aHOoe BBIACTACTCS
KaJIni,

XJ10p,

BOZIOPOZ,

KHCIIOPOJ.

B peaknun: KMnO4 + HCl(koHn11.) — MapraHel] MPUHUMAET JIEKTPOHOB:
3,

4,
5,
6

OKBUBAJIEHT MarHus B peakliUU C CEPHOM KMCIIOTON PaBEH:
1/2Mg

12,

24 r/MOJIb,



Mg,

[Tpu HOpMaNBHBIX ycnoBUsAX | T BOJOpOAa 3aHUMAET 00BEM:
11,

22,4 1,

11,2 1,

5,6 n,

B 50 r 10 %-Horo pactBopa coaep>KUTCsI pAaCTBOPEHHOTO BEIIECTBA:
10T,

5T,

1T,

I,5r.

MomnsipHasi KOHIEHTpAaIlUs BEUIECTBA B PACTBOPE paBHA MOJISIPHOM KOHIICHTPALIMK SKBUBAJICHTA
BellecTBa JUIs:

CEpPHOM KHUCIOTBHI,

COJISTHOM KHUCJIOTHI,

THAPOKCUIA KaabIus,

bochOopHOI KHCIIOTHI,

[Ipu HOpMaTBLHBIX YCIOBUSAX 8 T KUCIOPO/Ia 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 30 r 15 %-Horo pactBopa coaepKUTCS paCTBOPEHHOIO BELIECTBA!
10T,

45,

3,

1,5T.

MomnsipHas Macca SKBUBaJICHTa MarHusi B PEaki[uy ¢ CEPHOM KUCIOTOM paBHa:
12 r/mMOmb,

12,

24 r/MOIb,

Mg,

[Tpu HOpMaNBHBIX yCIOBHAX 14 T a30Ta 3aHUMAIOT 00BEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 10 M Boaw! pactBopmin 10 r conu. [lomyunnu pacTBOp ¢ MaccoBOM 10J€H:
30 %,
40 %,
50 %,
60 %.

DKBHUBAJICHT TUAPOKCHIA MEJIA B PEAKIIMH C H30BITKOM COJISTHOM KHUCIIOTHI PaBEH:



98,

49T,
Cu(OH).,

1/2 Cu(OH)s.

[Tpu HOpManbHBIX ycinoBHAX 38 T (hTOpa 3aHUMAIOT 00BEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 200 r 40 %-HOro pacTBOpa COIEPKUTCS PACTBOPEHHOIO BEILIECTBA:
10T,

120 r,

80T,

40 .

MoutsipHast KOHIICHTpAIHsI BEMIECTBA B PACTBOPE paBHA MOJISIPHON KOHIICHTPAIIMX SKBUBAJICHTA
BEIlleCTBA IS

CEpPHUCTOM KUCIIOTHI,

COJISTHOM KHUCJIOTBHI,

TUAPOKCHIA Oapus,

dbocdopucToit KUCTOTHI,

B 2 15 M pactBopa conepKUTCsI paCTBOPEHHOTO BEILIECTBA!
10 Mo71B,
5 MOIIb,
2 MOJIb,
4 MOb.
l.
Ecnu monspHast Macca ra3a paBHa 30 1/M0J1b, TO P HOPMAJIBHBIX YCIOBUSAX 15 T raza
3aHUMAIOT 00BEM:
12 n,
11,2 7,
28 1,
22,4 n.

B 15 M Boawl pactBopriin S T con. [lomyunnm pacTBOp ¢ MaccoBOM 10JEH:
25 %,
20 %,
30 %,
15 .

9. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs)
a) OCHOBHas IuTepaTypa:

1. Psibanpuenko, M.B. DnemenTapHbie XUMUYECKHUE OTIEPAIMH TIPH TOCTAHOBKE
XMMHUYECKOT0 SKCIIEpUMEHTA : yueOHoe nocoodue : [16+] / Y.B. Pribanpuyenko, E.M.
basn, E.C. Mensenesa ; FOxub1it dhenepanbupiii yauBepcuTeT. — PocToB-Ha-/{oHy ;
Taranpor : FOxnslii penepansubiii yausepeutet, 2019. — 110 c. : ui., Tabaia., cxem. —
Pexxum goctyna: mo noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=598603



http://biblioclub.ru/index.php?page=book&id=598603

baxTtusiposa FO.B., OCHOBBI XMMHUYECKOTO KCIIEPUMEHTA M 3aHUMATEIbHBIC OTBITHI 110
XUMUH : yaeOHoe mocooue aiis By3oB u mkoi / FO.B. baxtusiposa, P.P. MunnymmH,
B.WM. I'ankus. - Kazans : M3a-Bo Kazan. yn-ta, 2014. - 144 c. - ISBN 978-5-00019-235-1
- Tekcr : anextponnsiii // ObC "Koncynbrant crygaenTa” : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000192351.html

. Cupuk, C.M. OCHOBBI METOJIUKH OOYUCHHSI XUMHH: JIEKTPOHHOE YdeOHOEe mocodue /

C.M.Cupuk, JL.I'.TuBanoBa; MunucrepctBo o0pa3zoBanus U Hayku Poccuiickoit
Oenepanun, epepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEKACHHE
BhICIIEro oOpa3oBanus «KemMepoBCKUil TOCyIapcTBEHHBIN YHUBEpCUTET», Kadeapa
Heopranmyecko xumuu. — KemepoBo: KemepoBCkuil rocy1apCTBEHHBIN YHUBEPCHUTET,
2015. - 167 c. un. — Pexxum goctyna: 1o noArnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=481629

. BanyeBa, T.H. Meronuka perienus 3aa4 1o XuMHH: yueOHOe mocodue JJisi CTyIeHTOB

HarpaBJIeHUs TOATOTOBKU «Xumus» : [12+] / T.H.BanyeBa, A.M.KpacHoBa. — MockBa;
Bepnun: lupekr-Menua, 2019. — 57 c.: Tabn. — Pexxum noctymna: mo moJmucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304

. I'mauka, H. JI. O6mast xumust B 2 T. Tom 1 : yueOHUK 1J1s1 cpeTHEr0 MpodeCcCHOHATBLHOTO

obpazosanwus / H. JI. ['munka ; mox pemakiueit B. A. [Tonkosa, A. B. babkosa. — 20-¢
u31., nepepad. u gorn. — Mocksa : U3narensctBo FOpaiit, 2019. — 353 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-9916-9672-2. — URL :
https://urait.ru/book/obschaya-himiya-v-2-t-tom-1-433857

. I'muuka, H. JI. O6mast xumust B 2 T. Tom 2 : yueOHUK 17151 CpeTHETO MPOo(HEeCCHOHATEHOTO

obpasosanus / H. JI. I'munka ; mox penakiueii B. A. ITonkosa, A. B. babkoa. — 20-¢
u3., nepepad. u non. — Mocksa : U3garensctBo FOpaiit, 2019. — 383 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-9916-9670-8. — URL :
https://urait.ru/book/obschaya-himiya-v-2-t-tom-2-434186

. I'muuka, H. JI. OGmiast xumust. 3aauu U yIpaxkKHEHUS ;| y4eOHO-TIPaKTHUECKOe mocodue

JU1s cpentHero npodeccuoHanbHoro odpaszoBanus / H. JI. I'munka ; moxa penakmueit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : M3natensctBo FOpaiit, 2019. — 236
¢. — (ITlpodeccnonanvuoe oopazoBanue). — ISBN 978-5-534-09475-6. — URL :
https://urait.ru/book/obschaya-himiya-zadachi-i-uprazhneniya-433858

. O6mas xumust. [Ipaktukym : yaeOHOEe mocoOue 11t cpeHero MpodecCHOHAITBHOTO

obpasosanus / H. JI. I'munka ; mox penakiueii B. A. ITonkosa, A. B. babkoga, O. B.
HecrtepoBoii. — Mocksa : MU3narensctBo FOpaiit, 2019. — 248 ¢. —
(ITpodeccuonanproe odpazosanne). — ISBN 978-5-534-09180-9. — URL :
https://urait.ru/book/obschaya-himiya-praktikum-427370

0) MONOJIHUTENbHAS IUTEpATypa:

1.

3.

Pri6anbuenko, .B. Metoasr uamepeHust GU3MKO-XUMHYECKUX BEIMYMH TTPH
BBITIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTa : yueObHoe nmocodue : [16+] / U.B.
Pri6anbuenko, E.M. basn, E.C. Mensenesa ; KOxxHbIii PenepanbHblii YHUBEPCUTET. —
PocroB-na-Jlony ; Taranpor : KOxHbIi Genepanbubiil yausepcuret, 2019. — 118 c. : ui,
Tabn., cxeM. — Pexxum moctyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=598604

1.3aiiueB, O. C. Xumus. JIabopaTopHbIii MPaKTHKyM B COOPHUK 3a/1a4 : yueOHOe
nocobwue st cpeanero npodeccronansHoro oopazosanws / O. C. 3aiinieB. — Mocksa :
NznarensctBo KOpaiit, 2019. — 202 ¢. — (ITpodeccunonanbroe odbpazopanue). — ISBN
978-5-9916-8746-1. — Tekcr : anekrponsslit // IBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/437379

OOm1ast u Heoprauuyeckasi Xumust. JIabopaTopHbIii IPaKTUKYM : yueOHOe mocodue ams
By30B / U. b. Anukuna [u np.]. — Mocksa : U3narensctBo FOpaiit, 2019. — 477 c. —
(bakanaBp. Axagemudeckuii kypc). — ISBN 978-5-9916-1868-7. — Texkcr :
anextpoHHsii // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/425256
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B) mporpammHoe obecnieueHue u MaTepHeT-pecypcebl
ObecnieueH OCTYI K COBPEMEHHBIM NMpodeccHoHaNbHbIM 0a3aM JaHHBIX, WH(OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (6ubmuoreka COI'Y):

1. DnextponnHas 6ubmmoreka auccepranuu U aBropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).
2. OBC «YHuepcuterckas 6ubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHas oubnumoreka eLibrary.ru» (http://elibrary.ru.)

4. YuausepcanpHasi 0a3 maHHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. OBC «KoHncynbranT cryaerTay. http://www.studentlibrary.ru

6. ObC «OpaiiT» - oOpa3oBaTenbHas Cpeaa, BKIIOYAOINIAs BUPTYaJIbHBIH YHTAIBHBIA 3all
y4eOHUKOB M YI€OHBIX TOCOOUI OT aBTOPOB M3 BEAYIINX By30B Poccuu mo BceM HaNpaBICHHUSIM
U crienuanbHOCTIM (Www.biblio-online.ru)

7. Undopmarmonno-npasoBoii noptai «I'apant» (http://www.garant.ru/ ).

8. CripaBounas mpaBoBas cucreMa KoncynbsranT [Tmtoc (http://www.consultant.ru/ ).

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSEMOT0 MPOTPAMMHOT0
obecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BOACTBA

Ne i/ HaumeHoBaHue Ne foroBopa (auueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L. 04.2016 .
) Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
) 04.2016 1.
AHTUBUPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. | mporpammuoe obecieuenue | 14.03.2019 r, npoanena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anst O9BM «bank | Pazpabotka cory CBuzeTENHCTBO 0
4 | BOTIPOCOB JUTST KOHTPOJIS rOCy/IapCTBEHHOW PETrUCTpallMi MPOTrpamMMbl IS
" | 3HAHUNY OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
CiscoWebex- Cucrema | OOO Aiicrexnoroop Ne J[83-2020 ot 10.08.2020-
5. MPOBEACHUS BEOMHAPOB. 10.08.2021 r.
CucreMa moucka TeKCTOBBIX | Ne795 oT 26.12.2020 (IEHCTBUTEIIGH  JI0
6. | 3aMMCTBOBaHHUH 30.12.2021r) ¢ 3AO «AnTH-IL1arnary»
«Antumiaruar.BY3»
[Tporpammuoe obecrnieuenune | CBOOOIHOE IpOrpaMMHOE obecriedeHne(0ecCpodHO)
TUTST pEIaKTHPOBAHUS
7. | xumuueckux  dopmya  Isis
Draw
Cucrema tectupoBanus | Ned68  or  03.12.2013 UII  CynrarynuH
8. | Sunrav WEB Class P.T.(Geccpouno)

DneKkTpoHHass OuOIMoTeKa

PI'B(DB/] PI'B)

JMiCCepTallu U aBTOpedepaToB

https://dvs.rsl.ru
Tpebyercs peructpanus B Ou0IMOTEKE
cory
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OBC"YHuBepcurerckas Oubmamoreka | https://biblioclub.ru

2. ONLINE" Tpebyercss peructpanusi B OuOIHOTEKE
cory
OBbC «Hayunas aneKkTpoHHas | http://elibrary.ru.
3 oubnuoreka eLibrary.ru» TpeOyercss peructpanusi B OuOIHOTEKE
cory

VYHuBepcanbHas 6a3 nanHbIX East | https://dlib.eastview.com
4. View

Jlorun: Khetagurov; ITapons: Khetagurov

ObC  «Koncynprant  cryameHTtay | http://www.studentlibrary.ru

oubnmuoreka mo wMeaunuHCKomy u | COI'Y
(dapmareBTHueCKoMy 0Opa30BaHMIO,
a TaK)Ke 0 €CTECTBEHHBIM U TOYHBIM
HayKaM B IICJIOM.

Crynenveckas anekTpoHHas | TpeOyercs peructpanuss B OuOIHOTEKE

OBC «Opaiit» - obpa3zoBatenpHas | www.biblio-online.ru

yuTanbHell  3am  ydeOnukoB u | COT'Y
6. | y4eOHBIX mocoOuMi OT aBTOPOB W3
BeaylMx BY30B Poccun mno BceM
HAIPaBJICHUSM H CIICIIHATBHOCTSIM

cpena, BKIIOUYaromas BUPTyaibHbI | Tpebyercs perucrpanus B OuOIMOTEKE

PexoMeHIanMM 1O WCHOJL30BaHHI0O VIHTepHET-pecypcoB H JPYrHX 3JIeKTPOHHBIX
HH(OPMANMOHHBIX HCTOYHHKOB
https://strempler.ucoz.ru/

10. MaTrepuajJibHO-TeXHHYECKOe OOecredeHue TN CIUTIUHBI (MO1YJIA)
YueOHble ayIUTOPHUH IS MPOBEIeHNUS 3aHITHH JIEKIMOHHOT0 THIA, CEMHUHAPCKOr0 THIA,
rPYNNOBBIX U MHANBHAYAJBHBIX KOHCYJIbTAUMI, TEKYLIEr0o KOHTPOJISI U MPOMeKYTOYHOI
aTTeCcTallMU, a TAKKe CAMOCTOSTEIbHOI PadoThl 00YYAIOIIMXCSI: TIPETOAABATEILCKUN CTOI,
CTYJI, CTOJIBI U CTYJIbA JUI 00y4aromuxcs, kadeapa, KiaccHas JocKa.
O6opynoBaHue: MyJIbTUMEIUHHBIA KOMIUIEKC (TPOEKTOpP, HKpaH), HOYTOYK, KOJOHKH C
IPOrpaMMHBIM O00€CIEeYeHHEM, BBIXOJIOM B ceThb VIHTEpHET M JOCTYNIOM B JIIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y
[Iporpammuoe oo6ecneuenue Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; nemoHcTpannonubie 1 y4eOHO-HATIISIHBIE TTOCOOUS (BUICOTIPE3CHTAITNS).

JlaGopaTopun: KOMIbIOTEPHbIE KJACCHI I MPOBEAEHUS TEKYIIEro KOHTPOJS H
MPOMEKYTOYHOM aTTEeCTALMH, 4 TAKIKE CAMOCTOATEILHON padoThl 00YyYAKOIIMXCS
MPEToAaBaTeILCKUIA CTOJ, CTYJI, CTOJIBI U CTYJbS 7Sl o0ydaronuxcs, kadenpa, kKiaccHas T0CKa.
Obopyodosanue: KoMmnbroTepbl Uis KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MPOTrPAMMHBIM
oOecrieueHreM, BBIXOJIOM B CeTh VIHTEpHET M JOCTYNOM B JJIEKTPOHHYIO HH(DOPMAIMOHHO-
obpazoBarenbHyto cpeny COI'Y; ncrounuku 6ecrniepedoitHoro mutanus, Ippon, KoMMyTaTop s
knacca D-Link DGS-10240, untepaxtusHas gocka 78 (1702070/15112/11344/2+ npoextop Beno
MX503.
Ilpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
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Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); ITporpammuoe
obecrieueHue s peaakTupoBaHus xumudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucremMa moucKa TEKCTOBBIX 3aUMCTBOBaHUM «AHTuraruatr BY3y;
[Iporpamma gt OBM  «bank BoOmpocoB s KOHTpoJs 3HaHuWi»; ['apant; Cisco Webex;
JIEMOHCTPAIIMOHHBIC U yUeOHO-HATTISAHBIE TTOCOOUS (BUICOMPE3CHTAITHS).

bubauoreka, B TOM 4YHCJIe YUTAJIBbHBIA 3aJ1: CTOJBI M CTYJbS JJIA OOYy4YaroIUXCs,
KOMIIBIOTEPHl B KOMIUIEKTE - C MPOrPaMMHBIM OOECIieYeHUEM, BBIXOJIOM B ceTh WHTEpHeET u
JIOCTYIIOM B AJICKTPOHHYIO HH(GOpMaIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.
IIpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynbrant mmtoc; ['apant; Cisco Webex;
OBC"YHusepcurerckas 6moimoreka ONLINE" https://biblioclub.ru
OBC «KoncynbTaHT cTyaeHTa»  http://www.studentlibrary.ru
OBC «lOpaiit» www.biblio-online.ru




