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[Tporpamma coctaBieHa B COOTBETCTBHM ¢ DenepanbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM
cra"zapToM no HanpasiaeHuio 04.03.01 Xumust, yrBepkI€HHbIM IIpHKa3oM MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit @eneparuu ot 17.07.2017 r., N 671, yueOHbIM IJIaHOM MOATOTOBKU OakayiaBpa 1o
Harpasienuto 04.03.01 Xumusi, yrBepxkaenusiM YueHnbiM coBetoM @I'BOY BO «COTI'Y» nporokon Ne 9
o1 30.04.2020 .

Cocrasurens: K.X.H., goneut C.B. Kabanos



1. CtpykTypa, ¥ 001Iasi TPYA0EMKOCTh JHCHHUIIJIMHBI

OO01mast TpyA0€MKOCTh TUCIUTUIMHBI COCTABISAET 2 3a4ETHBIC CIMHUIIBI U 72 aKaJeMHYeCKHX Jaca.

Ounas ¢popma oOyueHus

Kypc 4
CemecTtp 8
Jlekuun 26
[IpakTueckue (CEMUHAPCKUE) 3aHATUS 8
JIaGoparopHbIe 3aHATHS 26
Koncynbranuu -

HToro ayauTOpHBIX 3aHATHIA 60
CamocrositenbHas padbora 12
KypcoBas pabota -

3auer +
OO0111ee KOJIMYECTBO YaCOB 72

2. Ilean ocBoeHHS JUCHHUILTHHDBI

B coorBercTtBUn ¢ @enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM 110
HanpaBieHuo noArotoBku (cmeuuanbHocTH) 04.03.01 XuMmus M ypOBHIO BBICIIErO OOpa3oOBaHMS
OaxayiaBpuaT, yTBEpKACHHOMY IpuKa3zoM MunobpHayku Poccun ot 17 urong 2017 roga Ne 671, nenbro
OCBOEHHUS AUCUUIUIMHBI «BOHbBIE pacTBOPbI HEOPraHUYECKUX COETMHEHUN» ABIsAETCS (POPMUPOBAHHE Y
CTYJEHTOB COBPEMEHHBIX MPE/ICTABICHUI O paBHOBECHSX B BOJAHBIX PAaCTBOpax.

N3yueHne naHHOW AUCHUIUIUHBI CIYXKUT MOJATOTOBKOM CTyAeHTa K Oyayuiel npodeccuoHanbHOM

HEATeNbHOCTH B 00JacTAX —  HAy4yHO-MCCIEIOBATE€IbCKOM W IEJAarorn4eckod  COIJIaCHO
npo¢eCCHOHATBLHBIM CTaHAAPTAM:
1. IIpodeccuonanbubiii crangapr «llegaror (meparormyeckasi AesiTeJIbHOCTH B cdepe

AOLIKOJIbHOI0, HAYaJbHOr0 001Iero, OCHOBHOIO o00IIero, cpegHero oodmero o0pa3oBaHMs)
(BocnuTaTeNIb, YYHMTEJb)», YTBEPKACHHBIM NPUKAa30oM MHHHCTEpCTBA TpyJda M COLMAJIBHOM 3aIlMThHI
Poccuiickoit @enepauuu ot 18 oktsa6ps 2013 r. Ne 544n (3apeructpupoBaH MUHUCTEPCTBOM FOCTULIUU
Poccuiickoit ®eneparuu 6 nekadbps 2013 r., peructpanuonusiii Ne 30550), ¢ u3sMeHEHUSIMU, BHECEHHBIMU
npukazaMu MUHHCTEpCTBa TpyAa U coluabHON 3ammThl Poccuiickoit denepannu ot 25 nexadps 2014 r.
Ne 11151 (3apeructpupoBan MunucrepctBoM toctuin Poccuiickoit denepaunu 19 despans 2015 r.,
peructpanoHHbiii Ne 36091) u or 5 aBrycra 2016 r. Ne 422n (3apeructpupoBaH MHUHHUCTEPCTBOM
toctutinu Poccuiickoit @enepannu 23 aBrycra 2016 1., peructpanuonssiii Ne 43326).

2. 01.004. IIpodeccnonanbubiii crangapt «llemaror mpodgeccHoHATBHOr0 00y4YeHHs,
npogeccuoHaJILHOTO0 00pa30BaHUS W IONOJHHUTEJbHOI0 NPO(ecCHOHAIBLHOIO 00pa3oBaAHMS
YTBEPXKJIEH IpUKa3oM MuUHHCTEpCTBA TpyAa M couuanbHOM 3amurtbl Poccuiickonr denepanuu ot
08.09.2015 Ne 608u (3apeructpupoBan MunuctepcTBoM roctuiiuu Poccuiickonr ®enepannu ot 24
ceHTs10ps 2015 r. Ne 38998).

3. 40.011. IIpodeccnonanbHbIi CTAaHAAPT «Crnenuaaucr no HAYy4HO-
HCCJICAOBATEBCKHAM M ONBITHO-KOHCTPYKTOPCKMM  pa3padoTKaM»  yTBEPXKAEH IMPUKA30M
MunucTepcTBa Tpyna M counaibHOM 3ammThl Poccuiickorn @epepamun ot 4 maprta 2014 r. Ne 121H



(3apeructpupoBan MunuctepctBom roctuuuu  Poccuiickoit  ®epeparmuun 21 mapra 2014 r,
peructpanroHHbiid Ne 31692).

3. Mecrto nucuunimubl B cTpykrype OIIOII 6akanaBpuara.

Hucuunnuna "BogHbele pacTBOpbl HEOPraHMYECKUX COCAMHEHUH" OTHOCHUTCS K
mucuuiuiiHam  biioka 1 wactu, QopmupyeMoll  yyaCTHMKaMHM 0Opa30BaTeNbHBIX  OTHOIIEHUH
b1.B./1B.08.02.

Jis u3ydeHus AUCUUIUIMHBI HEOOXOIMMBI 3HAaHUS, YMEHUS M KOMIIETCHLIMH, IOJyYCHHbIE
CTYICHTAaMH TIPH HM3YyYCHHHM Kypca XUMHH, OHOJOTMH IpPHU CpelHEM o0IIeM OOpa30BaHUH, a TaKXKe
mucuuiuinH «Heopranumdeckass XuUMusA», «AHaIUTHYECKass XUMUs», «Puszndeckas XUMHs», ydeOHOIro
IJIaHa MTOArOTOBKM OakanaBpoB 1o HampasiieHuto 04.03.01 Xumus.

TpeGoBaHMsI K BXOJHBIM 3HAHUSIM O0y4arOIIUXCSL:

Jns  ocBoeHHMs  AHHOM  JAWCHUIUIMHBL HEOOXOJMMO  BIaJieHHE  HpeABAPUTEIbHBIMH
KOMIIeTEeHIUSIMHM, TIPUOOPETCHHBIMHU B PE3YJIbTATe OCBOEHUS MPEIIECTBYIOUIMX JUCLUIUIMH y4eOHOro
TUTaHa MOATOTOBKHU OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranmveckas xumus» - YK-1;
VK-2; YK-4; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Anamutndeckas xumus» - YK-1,
VK-2; VK-4; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; "®u3uueckas xumusa" - YK-1; VK-
2; YK-6; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-5; OIIK-6;:

YK-1. CriocobeH ocylecTBIATh NOUCK, KPUTUYECKUH aHAIN3 U CUHTE3 MH(OpMaIuK, IPUMEHATh
CUCTEMHBIN MOJXOA JUIsl pEIICHUs TOCTAaBJIEHHBIX 3aay;

YK-2. CnocobGeH onpeaensTb Kpyr 3ajad B paMKax IIOCTaBJIE€HHOM LI M BbIOMpPaTh
ONTUMAaJIbHBIE CIIOCOOBI UX PELIEHUS, UCXOS U3 AEUCTBYIOUINX IPAaBOBbIX HOPM, UMEIOUINXCS PECYpCOB
Y OTpaHUYCHU;

YK-4. CnocobeH oCyniecTBIATh JEIOBYI0 KOMMYHHUKAIMIO B YCTHOM M MHUCBbMEHHOW (hopmMax Ha
rocyJapcTBEeHHOM s3bike Poccuiickoil denepanuu 1 ”HOCTPaHHOM(BIX) SA3bIKE(aX);

YK-6. CriocobeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPaMBATh W PEATM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHUS Ha OCHOBE NMPHUHIIUIIOB 00pa30BaHUs B T€UCHUE BCEH XKU3HH;

YK-8. CriocobeH co3maBaTh M MOAJIEPKUBATH O€30MMaCHBIC YCIOBUS KU3HENEATSIFHOCTH, B TOM
qucie MPU BOZHUKHOBEHUH YPE3BbIYaWHBIX CUTYalLlUH;

OIIK-1 CnocobeH aHanmu3upoBaTh M WHTEPIPETHUPOBATH  PE3YNbTAThl  XUMHUYECKUX
HKCIEPUMEHTOB, HAOIIOJJCHUI 1 U3MEPEHU;

OIIK-2 CnocobeH TpPOBOAWTH C COONIOJIEHMEM HOPM TEXHHKH O€30MacHOCTH XHMHUYECKHUN
HKCHEPUMEHT, BKIIIOYas CHHTE3, aHaJW3, M3Y4YEeHUE CTPYKTYpbl U CBOMCTB BEUIECTB M MaTEpUaIOB,
HCCIIEIOBaHKE MPOIIECCOB C UX YUACTHEM;

OIIK-3 Cnoco0eH NpUMEHATh PacyeTHO-TEOPETUYECKHE METOIbI JJIsi U3yUEHHsI CBOICTB BEIIECTB
Y TIPOLIECCOB € UX YYaCTHUEM C UCIIOJIb30BAaHUEM COBPEMEHHOM BBIYMCINTEIbHON TEXHUKH;

OIIK-4 CrnocobeH mniaaHUpoBaTh pPabOThl XWMHYECKOW HANpaBlIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATh IOJIyUEHHbIE pe3yJibTaTbl C MHCIOJb30BAaHHUEM TEOPETHMUECKUX 3HAHUH H
MPAKTUYECKUX HABBIKOB PEILICHHs] MaTeMAaTHYECKUX U (PU3NYECKUX 3a/1aY;

OIIK-5 CriocoGeH ucnoap30BaTh CYIIECTBYIOIINE TPOrpaMMHBIE MPOAYKTHI U UH(POPMAIIMOHHBIE
0a3bl JaHHBIX JUIS pelleHus 3a/1a4 Mpo(hecCHOHAIBHON JEeSTeIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(pOpMaITMOHHOM 0€30MMaCHOCTH;

OIIK-6 CriocobeH mpeacTaBisaTh pe3yabTaThl CBOeH paboThl B yCTHOW M MUCbMEHHOW (opme B
COOTBETCTBUH C HOPMaMHU U IIPaBUJIaMU, IPUHATHIMU B TPO(HECCHOHATIEHOM COOOIIECTBE;

Jnst ocBOeHUSI TaHHOW y4eOHOM NUCIMIUIMHBI CTYJEHT JOKEH
3HaTh:

- TOHATHS W 3aKOHBI OOMIeH XWUMHH, HEOPTraHWYEeCKOW XHMHH, AHAIUTUYECKOW XUMHH U
(hUBUYECKON XUMHUH,



- 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XUMHUYECKHUX 3JIEMEHTOB.

YMmerTn.

- TIOJTB30BAThCsI 0A30¥ TAHHBIX MO0 TEPMOJUHAMUYECKHUM, CTPYKTYPHBIM B (PH3UYECKIM CBOWCTBAM
BEIIECTB;

- OLICHUBATh BO3MOHOCTb MPOTEKAHUSI XUMUUYECKON PEAKIIUHU.

Baanern:

- METOJIJaMU pacueTa MOHHBIX PAaBHOBECHUIA;

- OCHOBHBIMH CIIOCOOaMU MTPOBEICHUS U ONMMMCAHKUS XUMHYECKOTO SKCIIEPUMEHTA.

4. TpeOoBaHUs K pe3yJibTATaM OCBOEHHSI JUCHUIIMHBI (KOMIIETEHIIHH 00y4aloNIerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIJIMHBI (MOLYJIs1)

N3yuenue kypca "BoaHble pacTBOphl HEOPraHUYECKUX COCAMHEHUU" Tmpeanosaraet
nocjenoBaTenbHoe POPMUPOBAHUE Y CTYICHTA CIEAYIOUINX KOMIIETCHIIUHA:

YuuBepcanabubie komnerennuu (YK)

YK-8. Criocoben co3maBaTh M MOAJIEPKUBATh OE30MACHBIC YCIOBUS KHU3IHEIEATEILHOCTH, B TOM
YHUCJIe PYU BOSHUKHOBEHUH YPE3BbIYATHBIX CUTYAIUH;

YK-8.1. Anamm3upyet (HakTopbl BPEIHOTO BIUSHUS dJIEMEHTOB CpPeIbl OOMTAHMS (TEXHHUYCCKHX
CPEJZICTB, TEXHOJOTUYECKHUX MPOLECCOB, MATEPUANIOB, 3JaHUI U COOPYKEHUW, IPUPOJIHBIX U COLUUATBHBIX
SIBJICHU);

YK-8.2. Unentuduuupyer omnacHble M BpeaHble (QAKTOpPbl B paMKax OCYIIECTBISIEMOIl
NeSITENIbHOCTH;

YK-8.3. Boisiiisier npo0ieMbl, CBS3aHHbIE C HAPYIICHUSIMHU TEXHUKU 0€30IMacHOCTH Ha pabouem
MECTe; MpeJiaraeT MEpOIPUATHS M0 IPEIOTBPALLICHUIO YpE3BbIUaiHbIX CUTYaIUM;

YK-8.4. PaszbscHseT mnpaBwia IOBEAECHUS INPU BO3HUKHOBEHMH YPE3BBIYAMHBIX CHUTyaLUi
IPUPOJHOTO U TEXHOTEHHOTO MPOMCXOXKJEHUS; OKAa3bIBAET IEPBYIO IOMOIb, OINKCHIBAET CIIOCOOBI
y4acTHsl B BOCCTAHOBUTEIbHBIX MEPOIIPUATHUSIX.

IIpogpeccnonanbubie komnerenuuu (I1K):

IIK-1: CriocobeH HCIoyib30BaTh 3HAHUS O CTPOEHMHU BEIECTBA, MPUPOJIE XUMHUUECKOH CBSA3U U
CBOMCTBAX pA3JIMYHBIX KJIACCOB XMMMUYECKHUX D3JIEMEHTOB, BEIIECTB M MAaTE€pHAJIOB JJIi MOHUMAHHUS
MEXaHM3Ma XMMHMUYECKHUX DPEAKLUM, MPOMCXOASIIMX B TEXHOJIOTMYECKHX IpPOLEccaX M OKPYKAIOIIEM
MHpE, a TAK)KE€ €CTECTBEHHOHAYYHbIE 3HAHU JIJIs1 pELIeHUs 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH;

IIK-1.1. Hcnonp3yeT 3HaHUSA O CTPOSHHM BEILIECTBA, NPUPOAEC XUMHUUECKOW CBS3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XHMMHYECKUX JJIEMEHTOB, BELIECTB M MATEpPHAJIOB ISl MOHUMaHHUs MeXaHH3Ma
XMMHUYECKHUX PEAKIMH, IPOUCXOAAIINX B TEXHOJOTMYECKUX IIPOLECCaX U OKPYKAIOIIEM MUDE;

IK-1.2 [Tporao3upyer CBOWCTBa XUMHUYECKUX COCIMHEHUI W MaTepUAIIOB Ha OCHOBE JTAHHBIX 00
UX CBOWCTBaX U XMMHUYECKOM CTPOCHHH;

IMMK-1.3. Hcmome3yeT COBpEeMEHHBIE TEOPETHYECKHE MPEICTABICHUS XHMHYECKOH HAyKu |
€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH MPO(ECCHOHATBHOM NesATeTbHOCTH;

IMMK-2. CrnocobeH TNPUMEHATH COBPEMEHHYIO ammaparypy TMpH TPOBEACHUU HAyYHBIX
UCCIIEIOBaHMM, & TAKXKE COBPEMEHHBIE TEOPETUUECKUE NPEACTABICHUS XUMUYECKOW HAyKH JUIS aHAIu3a
AKCIIEPUMEHTAJIbHBIX JTaHHBIX;

IIK-2.1. Brageer COBpEMEHHBIMM METOJAMM HCCJIEIOBAaHUS XUMHMUYECKHX COCJUHEHUH U
MaTepuaos;

IK-2.2. AHanu3upyeTr U UHTEPIPETUPYET Pe3yiabTaThl XUMUYECKOTO SKCIEPUMEHTAa Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX MPEICTABICHUN XUMHUECKON HAYKH.

OOmuM CcpeiCcTBOM KOHTPOJIS SIBISIETCS BBEIEHHAs B YHUBEpCUTETE OallIbHO-pEHTHHIOBas

CHUCTEMA OLUCHKHU YCIIEBACMOCTH CTYACHTOB CIICIUAINTETA U HaHpaBHCHI/II\/’I 6aKaﬂaBpHaTa.

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI 00yYarOIIUICs TOKEH:
B xareropun "YHuBepcaJibHble KOMIETEHIINH BBITYCKHUKOB''



YK-8

3HaTh: (QakTOphl BPEIHOTO BIMSHUSA JJIEMEHTOB Cpelbl OOWUTaHUs (TEXHUYECKHX CpEACTB,
TEXHOJIOTUYECKHUX MPOIECCOB, MAaTEPHUalOB, 3JAaHUH M COOPYKEHHH, NPUPOAHBIX M COIHAIBHBIX
SIBJIGHUH ); HOpMATUBHbBIE TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH;

YMerb: wuIeHTUDUIUPOBATH OMACHBIE M BpeAHble (AKTOphl B pPaMKax OCYHIECTBISIEMOM
NesITeNIbHOCTH;, BBISBJIATH MPOOJIEMBI, CBA3aHHBIE C HAPYIICHUSMU TEXHUKU Oe30MacHOCTH Ha paboueM
MecTe; MpeiaraTb MEpONpPUATHS MO MPEJOTBPALICHUIO YPE3BBIYAWHBIX CHUTYalUl; PEaln30BBIBATH
HOPMBbI TEXHUKHU 0€3011aCHOCTH;

Buaajners: npaBuiaMu MOBEIEHHS MPU BOSHUKHOBEHUH YPE3BBIYANHHBIX CHUTYAIMH MPUPOTHOTO U
TEXHOTEHHOTO TPOMCXOXKJIEHUS; OKa3blBaeT IEPBYIO IIOMOIIb, OMNHMCHIBAET CIOCOOBI y4yacTHs B
BOCCTAHOBUTEIHHBIX MEPONIPUSATHSX; METOIaMU OE30IMaCHOM pabOThl B XUMHYECKOH JIa0OpaTOPHUH.

B xareropun "IlpogeccnonaibHbie kKoMneTeHumun'

IK-1

3HaTh: OCHOBHEIC IMPUHIMUIIBI, 3aKOHBI, ITOJIOKCHHA, MCTOAOJIOTMIO U3YyYaCMbIX JUCHUIIIINH,

YMeThb: HCIIONL30BaTh OCHOBHBLIC 3aKOHBI M TMOJO0XKECHHUS XHUMHUH JJIA  IIOHMMaHHA MCEXaHH3Ma
XHUMHUYCCKHUX peaKHI/If/'I, IMPOUCXOAAINX B TCXHOJOIMYCCKUX IIPOLCCCaX M OKPYXAImEM MHPE;
IIPpOrHO3UPOBATh CBOMCTBA XUMHUYECKHX COC,Z[I/IHCHI/Iﬁ U MaTCprajioB Ha OCHOBC JaHHBIX 00 UX CBOMCTBax
U XUMHUYCCKOM CTPOCHUU,

BJIaI[eTb: HaBbIKaMH HCIIOJIBb30BaHUA Q)YHHaMeHTaJ'ILHLIX XUMHNYCCKHX 3aKOHOB n
CCTCCTBCHHOHAYYHBIX 3HAHUM B MMPpOLCCCC BBIMMOJIHCHUA HAYYHOI'0O MCCJIICIOBAHUSA, a TAKIKC B CBOCH
HpO(beCCHOHaHBHOfI JACATCIIbHOCTH.

MK-2

3HATh: TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METO/IOB UCCIIEIOBAHNS XUMUYECKIX COCTUHEHHH,
MarepuajoB W MHTEPIPETAllMU TOJYYCHHBIX PEe3ylbTaTOB; OCHOBHBIE MCTOYHHKH M METOIBI TIOHMCKA
Hay4HOH mH(pOopManuu;

YMerTh: aHanM3UpOBaTh M HHTEPHPETHPOBATH PE3yJAbTaThl XMMHUYECKOIO SKCIIEPUMEHTa Ha
OCHOBE COBPEMEHHBIX TEOPETHUECKUX MPEACTABICHUN XUMHUYECKOW HAYKH;

BuiianeTs: HaBbIKAMU HUCIOJIB30BaHUS 0a30BBIX 3HAHUN U METO/0B XMMUYECKUX AUCLUUIUIMH MpU
WHTEPIPETAINHY TIOTYIEHHBIX PE3yIbTATOB.

[Tpu ocBOoeHHMHU NAHHOM JUCHMIUIMHBI OOYYAIOIIMHUCA CMOXKET MPOJEMOHCTPUPOBATh (YACTUYHO)
cienyomue o0o0uieHHble TpyaoBble GyHkuuu (OTD) u tpynossie pynkuuu (TD):

Koa n HammeHOBaHue
npogeccuoHaATbHOTO

O0o0menHast TpyaoBasi yHKUMs Tpynosas pynkuus (TP)
(OTD)
CTaHJapTAa

ObaacTb npodeccuonaibHoil aesareqabHocTU: 01 O0pasoBanue U HayKa

Tun 3apa4 npoeccoHAILHOI 1eATEeJbHOCTH: MeIaroru4ecKui

01.001 ITemaror Kon HaumenoBanne OT® | YpoB Haumenosanue TO Kon
(megaroruyueckas €Hb

NeSITENIbHOCTH B cepe KBaJl

JIOUIKOJIBHOTO, UK

HAYaJILHOr0 OOIIIEr0, annuu

OCHOBHOI'O OOIIIETO, A Ilegarornyeckas 6 OOmenenarornueckast A/01.
CpeIHero odmiero NEATENBHOCTD 110 ¢ynkuusa. OOyuenue 6
o0pa3oBaHUs MPOEKTHPOBAHUIO U

(BocmiuTaTENb, peanu3anuu

YUUTEIb). 00pa3oBaTeNILHOTO BocnurarensHas A/02.
HammeHnoBanue Buia nporecca B JeATEILHOCTD 6




npodecCuoHATbHON 00pazoBaTeNbHBIX
NeSITeIbHOCTH: OpraHu3aIusIxX
JlonikoapHOE JONIKOJILHOTO, PasBuBaromas A/03.
oOpa3oBaHue HayYaJIbHOTO 00IIIETO, JeSTEIIbHOCTD 6
HauganpHoe 001iee OCHOBHOI'O 00IIIETO,
oOpa3oBaHue CPEIHET0 00LIEro
OcHoBHOE 00111EE o0pazoBaHus
oOpa3oBaHme B ITemarornueckas 6 Ilemarornueckas B/03.
Cpennee odmiee JeSITeTbHOCTD T10 JeSITebHOCTD T10 6
oOpa3oBaHue MPOEKTUPOBAHUIO U peanu3aiiy mporpamMm
peanu3aii OCHOBHBIX OCHOBHOT'O M CPEJTHETO
001e00pa3oBaTeNbHBIX o01iero oopazoBaHus
porpamMmm
01.003 A | IlpenogaBanue 1o 6 Opranuzanus A/01.
[IpodeccronanbHbI JIOTIOJTHUTEIIbHBIM NEeSITeIbHOCTH YYaIIUXCS, 6
CTaHJapT «[lenaror 00111e00pazoBaTebHBIM HaIpaBJICHHOW Ha
JIOTIOJTHUTEITLHOTO porpaMmmam OCBOCHHE
oOpa3zoBaHusi JeTed u JOTIOTHUTETHLHOM
B3POCIIBIXY. 0011e00pa30BaTeIIbHOM
HaumenoBanne Buaa IPOTrPaMMBI
npodecCuoHATbHON 6 [Temarornyeckuii A/04.
JIEATEIBHOCTH: KOHTPOJIb U OIICHKA 6
[Tenarornyeckast OCBOCHHUS
JIEITEIbHOCTD B JOIIOJIHUTEILHON
JIOTIOJTHUTEITLHOM 0011e00pa3oBaTeIbHOM
o0pa3oBaHUM JeTeH U IIPOTrPaMMBI
B3POCIIBIX
40 CxBo3HbIe BUIbI NPOGeCcCHOHATbHOM eI TeILHOCTH
Tun 3aga4 npodeccHoHANBHOIN AeATETLHOCTH: HAYYHO-HCCIIe10BATEILCKHIT
40.011 A | IIpoBeneHne Hay4HO- 5 OcymecTBienue A/01.
[IpodeccronanbHbIi WCCIIEIOBATENLCKUX U MpOBEICHUs paboT 10 5
CTaHJapT OTIBITHO- 00paboTKe U aHaTu3y
«Crienuanucr 1mo KOHCTPYKTOPCKHX HayYHO-TEXHUYECKOH
Hay4HO- pa3paboTok mo UHPOPMALIUU 1
HCCIIEIOBATEILCKUM U OTIEIBHBIM pa3/iesiaMm pe3yabTaToOB
OTIBITHO- TEMBI WCCJICJIOBAaHUM
KOHCTPYKTOPCKUM OcymiecTBieHne A/02.
pa3paboTKam». BBITIOJIHEHU S 5
IKCIIEPUMEHTOB U
HaumeHoBaHue Buia odopmiIeHUS
npodeccuoHanbHOM pe3yNbTaToB
NESITEIbHOCTH WCCIIEeIOBaHUH U
[IpoBenenue HaydHoO- pa3paboTok

HCCIIEJIOBATEILCKUX H
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

5. Conep:kanne U yueOHO-MeTOANYECKAS KAPTA TUCHUILINHBI

Konuyectso
AynuTopHbIe CamocrosiTenbHast .
Ne HaumenoBanue TeM (BOIpocos), 0aJIoB TeKyIeH Jlurepa
o 3aHSTHSI, 9aChl pabota
Hene M3y4aeMbIX 10 JTaHHON paboThI Typa
e AMCLHIITHE J P JIBA Conepxanue quc MHH MaKc L]
1 Beenenne. Boaseie pecypcbr | 2 2 Bopna: cocras, meronsr | 1 2 5 1,2
3emuid. Bopma: cocrtaB, MeTOibl OYHMCTKH.
OUYHCTKU COBpEMEHHBIE ME-TOJIBI
MOJITOTOBKH  TIHTHEBOM
BOJIBI
2 Honnas nucconmanus. | 4 2 4 Criocobs1 1 3 6 1,2
®dusnueckue CBOMCTBA  BOIbI KITACCH(UKALIHI
Bonoponnast CBsI3b Kak MpHIHHA TPHPOIHBIX BOJ
HEOOBIYHBIX  CBOWCTB  BOJIBI
CpoiicTBA BOABI M  COCTaB
MPUPOTHBIX BOI
3 OcHOBHbIE mpoueccel | 2 2 PacTBOpHMOCTH 1 3 6 1,2
hopmupoBaHus XUMHYECKOr0 BemecTBa.  IIpoueccer
cocrapa TIPUPOTHBIX BOJ DPACTBOEHHS  TBEPIHIX
YacTuupl, MNPHUCYTCTBYIONIHE B
arCTOl BOTE BEIECTB B TPHUPOIHBIX
BOJIAX
4 XuMmuueckre CBOMCTBA BOAabl | 4 2 4 KonnuectBennas 2 3 6 1,2
Peakin KUCIIOTHBIX OKCHJIOB C XapaKTepuCTHKA
BOJIOH. OKHCIUTETBHO- COCTaBa  PacTBOPOB.
BOCCTAQHOBHUTEIBHBIE MPOIECCHI B OKHCITUTETBHO-
ruapochepe BOCCTaHOBHTEIbHBIE
MPOLIECCHI B
ruzpocdepe.
5 Peaxiuun raaponmsa. | 2 2 Pacuer coctaBa | 1 2 5 1,2
3arps3HeHHe u OUHCTKA MPUPOHBIX BOA.
IPUPOIHBIX BOX Kucnorno-ocHoBHOE
paBHOBecHe B
TPUPOTHBIX BOAOEMAX
6 WonHas cBs3b Boxbl. IlutheBas | 4 2 4 Ilenebuble  cBoiicTBA | 2 2 5 1,2
Boza. KauecTBo BO/IbI - Ka4ecTBO BOJBIL. Pacuer
KUZHH JKECTKOCTU TPHPOTHBIX
BOJ
7 CBolicTBa pacTBOPOB 2 2 ITpurorosnenus 1 2 5 1,2
pacTBOpoB c
3aJJaHHOM  MaccOBOH
JIoJIel BeliecTna
8 ®da3oBasi AuarpaMma BO/Ibl. 2 2 4 Bsanmuoe BIIMsHUE | 2 3 6 1,2
BoiHO-COJIEBBIE CHCTEMBI. pacTBO-pHUTEIS "
CucreMsl, coziepiKariye PacTBOPEHHOTO
KpuCTALTO-THAPaThL. CHCTEMBI, BEIECTBA Ha
cofieprKalie BOMY H ABE COIH C TeMIepaTypy ux
OOIIUM HOHOM. KPUCTaJUTH3AIUH.
O0pazo-BaHue
KPUCTAJUIOTUIPATOB |
JIBOMHBIX COJIEH
9 PacTBOpEHI. ITpomece | 4 2 IMonsitme o pactBopax, | 1 3 6 1,2
pacTBopeHHs. 3HaYeHHE BOJBI CBOWCTBa pacTBOPOB M
Kak pacTBOpHUTEIIS LTS HX THITBI
9JEKTPOIUTOB
Hro- 26 8 26 12 28 50
X
[Ipumeuanue:

- BCE BHUIBI y4eOHOW pabOThI MOTYT MPOBOJMTHCS IUCTAHIIMOHHO HAa OCHOBAHHMH JIOKAJThHBIX
HOPMAaTHUBHBIX AKTOB;

- B LEAX peajn3alii WHIUBHUIYAIBHOTO TMOAX0Ja K OOYYEHHIO CTYIEHTOB, OCYIIECTBIISIONINX
y4eOHBIA MpollecC MO0 WHAMBHAYAIHLHON TPAaeKTOpPHHM B paMKaxX HHIWBUIYaJbHOTO paboyero IjiaHa,
W3y4YCHUE JaHHOM JUCHMUIUIMHBI MOKET OCYLIECTBISITECA 4Yepe3 HWHAWBHAYaJbHbIE KOHCYJIbTAllUU
MpEernojaBaressi O4YHO, B  4Yachbl KOHCYJbTalMi, II0 DJJEKTPOHHOM MOYTe, a TaKkKe C



ucnons3zoBanuem Webex, miarpopmer nucranimonnoro ooyuenus Moodle, nuunblii kKaOuHeT cTyaeHTa

Ha caiite COI'Y, npyrux anementoB DM1OC COI'Y.

6. O0pa3oBaTesibHbIE TEXHOJIOTUH

Ne/m | Tema Bun Konuyect | AKTHBHBIE HNHTepakTUBHBIE
: 3aHATHS BO 4acoB | opmbl dopmbl
1 Cwm. yuebHo- | Jlekiuun 26 [TepcnexkTuBHO biui-urpsi,
METOJUYECKYIO KapTy OTIepPEKAIOIIETO JTUCKYCCUOHHbBIE
0o0yJcHUS, TEXHOJIOTHH:
MOJTyJIbHAs MO3TOBOM LITYpM,
TEXHOJIOTHS, KEHC-TEeXHOJIOTHS,
poOJIEMHOTO TEXHOJIOTHS
oOyueHus CUTYallMOHHOI'O
aHaJIM3a
2 Cwm. yuebHo- | [Ipaktuue | 8 [IepcnexkTuBHO bimi-urpsr,
METOAMYECKYIO KapTy CKHe OTIEPEIKAIOIIETO JIICKYCCHOHHBIE
oOyueHus, TEXHOJIOTHH:
MOZYyJIbHAs MO3rOBOM IITYpPM,
TEXHOJIOTHS, KelC-TEeXHOJIOTHs,
Ipo0JIEMHOTO TEXHOJIOTHS
oOyueHus CUTYaIllMOHHOTO
aHam3a
3 Cwm. yuebHo- | JIabopato | 26 [IepcnexkTuBHO bimi-urpsr,
METOAMYECKYIO KapTy pHBIE OTIEPEIKAIOIIETO JIICKYCCHOHHBIE
oOyueHusl, TEXHOJIOTHH:
MOJyJIbHas MO3TOBOM IITYpM,
TEXHOJIOT S, KelC-TeXHOJIOTus,
MPOOJIEMHOTO TEXHOJIOTHS
o0yueHHs CUTYallMOHHOTO
aHaim3a

7. YueOHO-MeToAnYeCcKoe o0ecneyeHne CaMOCTOsATEIbHOH padoThI

CamocTosiTenbpHas paboTa CTYJCHTOB MPOBOMUTCS B BHJEC MHChMEHHBIX JIOMAIIHUX 3aJlaHUN
(KOHCIIEKTOB), a TaK)Xe MOATOTOBKHM pedepaToB MO 3agaHHOW TeMaTHWKe. Bompockl, BEIHOCHMBIE Ha
CaMOCTOSITEIILHOE U3YUYCHHE, a TAK)KE YUueOHas JUTepaTypa U METOJMUYCCKHI MaTeprall M0 OpraHu3aliu
CaMOCTOSITENILHON pabOThI CTYJICHTOB OTPaKEHBI B Y 4eOHO-METOJMUYECKOM KapTe TUCIUIUTUHBI «BomHble
pacTBOpPHl HEOPraHWYECKUX COEAMHEHWH» W Ha caidTte AucTaHiumoHHoro ooydyenuss COI'Y
http://Ims.nosu.ru//. Matepuassl 1o opraHu3aIuy CaMOCTOSTEIBHON PadOTHI CTYICHTOB OTPaYKEHBI TAaKKe
B Y4eOHO-METOMYECKOM KOMILICKCE AUCIUILIAHBI.

[To kaxmoil W3 TeM Ul CaMOCTOSITENILHOTO M3Y4YCHUs, TPUBEICHHBIX B paboueil mporpamme,
CTyIEHTaM CJEIyeT CHadaja MpOYUTaTh PEKOMEHIOBAHHYIO JIUTEpATypy U TMPH HEOOXOIUMOCTH
COCTaBUTh KPaTKHIl KOHCIIEKT OCHOBHBIX ITOJIOXKECHUH, TEPMUHOB, CBE/ICHHI, TPEOYIONINX 3alIOMUHAHUS U
SIBJISIFOIIIX CSI OCHOBOIIOJIArAlOIIMMU B 3TOH TeMe.

[lpy mOArOTOBKE 3aJaHMH IO  CAMOCTOSITENBHOW  paboTte
OPHEHTHPOBAThCS Ha KOHCIIEKTHI JICKIINH, PEKOMEHIYEMYIO JIUTEPATypy.

Jlnst paciMpeHus 3HaHUH 10 AUCIMIUIMHE PEKOMEHIYEeTCsl HCIIOIb30BaTh VIHTepHET-pecypChl:

CTYACHTaM HCO6XO,Z[I/IMO



HpOBOI[I/ITI: IIOUCK B paSJII/I‘-IHBIX CUCTEMAX, TaKHX KakK O6IJ_II/IG IIOUCKOBBIC CHUCTCMBI.
www.yandex.ru, WWwWw.Qoogle.ru, a Takxke CIEeNUAIbHBIE ITOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

IIpumepsl BONIPOCcOB /151 pyOesKHBIX KOHTPOJIBHBIX padoT

Mounsipras kormentpanus 10 %-Horo pactBopa cepHoit kuciotsl (p=1,1 r/mi) paBHa, MOJIb/

Hopmanbnas xonuentpauus 10 %-Horo pactBopa cepHoii kuciotsl (p=1,1 r/mi) paBHa, MOJIb/1

MaccoBast 1oJis consiHO# KucinoTel B 1 M pactBope (p=1,1 r/mi) HaxoguTcs B mpeaenax, %

PactBop optodocdoproit kuciaorel ¢ tTutpoMm 0,0130 r/MI MMEET MONSAPHYIO KOHIIEHTPAIIHIO,
MOJTB/TT

Cvmemamu 2 14 M u 1 15 M pactBopa. MoJisipHasi KOHIEHTpAIMS MOJy4€HHOTO pacTBOpa paBHa,
MOJTB/TT

Cwmemanu 50 r 50 %-noro u 30 r 30 %-Horo pactBopa. MaccoBas 101151 pACTBOPEHHOI'O BEILIECTBA
B IIOJIyYEHHOM pacTBOpe paBHa, %

Crenens gucconuanuu (%) ykcycHoit kuciotsl (K=1,75:-10°) B 0,4 H. pacTBope HaXOmuTCs B
npenenax

[Tpu no6asnenuu 50 mu 0,5 M pactBopa HCI k 250 ma 0,2 M pactBopa NaOH nonyuaetcs
pactBop ¢ pH

Yemy pasen pH 0,5M pactopa HCI:

UYemy pasen pOH, ecau pH=5:

Yemy paBHa KoHIleHTpanus noHoB H' B BoxHoM pactBope, eciu koHuentpanus OH™ pasna

Honb3ysck Tabmuneit 1P, ykaxkure, B KaKOM Cllydae BBINaAeT OCanoK IpH cMemmBanuu 10° M
pacTBOpoOB

[Ipu cmemmBaHUY BOJHBIX PACTBOPOB B OCA/IOK BBIMAIAET

Korna B pactBOp mignoun mOMIMBAIOT U30BITOK KHUCIOTHI, pH cpeabpl MOKET H3MEHUThCS
CJIEIYIOIUM 00pa3oMm:

Ecnu B pacTBOpe yBeIMUMUBAETCS KOHLIEHTPALUsI HOHOB BOJIOPOJA, TO:

Kakue 13 yka3aHHbBIX BEILIECTB INPU PACTBOPEHUHU B BOJIE JAIOT IIEJIOYHYIO PEAKIUIO:

PacTBOpBI KakuX coJieil UMEIOT KHCIYI0 peakuuto cpeasl (pH<7)?

B pactBopax xakux coseit peHondranenH uMeeT MaJTuHOBBIH 1IBET:

Kaxkue u3 coneit ruiponu3yrorcs o aHuoHy?

PactBOpbI KakuX coseil IMEIOT KUCIYIO peakiuto cpeasl (pH<7)?

Tonpko crnadble KUCIOTHI HAXOIATCS B PSIY:

8. OueHo4YHBIE CPEACTBA /ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOH aTTecTalliy H
NMPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOEHMS IUCHUTIIUHBI.

I[J'ISI MPOBEACHUA TCKYHICTO W HTOIOBOI0 KOHTPOJA HCHOJB3YIOTCA CICAYIONME OLCHOYHLIC
CpeAcCTBa: IMCbMCHHLIC TOMAIITHUC 3aIaHUA, TCCTOBLIC 3a/IaHUA.

Bonpocsl k 3auery

1. 3nayeHue BOIBI B IPUPOJE U )KU3HU YEIIOBEKA.

2. Boansle pecypchl 3eMIIH.

3. IIuteeBas Boga. KauecTBO BOJIBI - KAUECTBO JKU3HH.

4. dusnyeckMe M XUMHUYECKHE CBOWCTBA TSDKEIOHM BOALI. BiMsHUE TsOKEJIOM BOJBI Ha
OMOJIOTMYECKHE CUCTEMEL.

5. AHOMabHBIE CBOMCTBA BOMLI.

6. Ctpoenune MoseKkyibl Boabl. BogoponHas cBsizb. CTpYKTypa BOABL.

7. I30TONIHBIE PA3HOBUIHOCTH BOJAOPO/Ia, KUCIOPOAA, BOIBL.

8. Boza kak pacTBopHTENH

9. Knaccuguxarust IpupoHbIX BOJ.


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

10. XapakTepuCTUKH MPUPOJIHBIX BOJ: MUHEPAIH3ALIUsl, arPECCUBHOCTb, KUCIOTHOCTb.

11. Bonga atMmocepHBIX 0CaaKoB.

12. OxeaHnueckre U MOPCKHUE BOJBI.

13. IIpecusie Boasl. Pexu, o3epa, 6osoTa.

14. Tlonzemubie BoAbl. THITBI TOJ3EMHBIX BOJ U UX KIIACCHU(PUKAIIUS.

15. MunepanbHbIE BOJBI.

16. 3arpsizHEHUE ¥ OYUCTKA IPUPOJIHBIX BO/I.

17. AHMOHBI U KaTHOHBI, COACPKAILIMECS B IPUPOIHBIX BOAAX.

18. VicTouHMKM 3arpsA3HEHUS IPUPOIHBIX BOJ.

19. Xumudeckue cBOIicTBAa BOABLL. Peakiuu KHCIOTHBIX OKCHUIOB C BOmOH. OKHUCIUTEIBHO-
BOCCTaHOBUTENIBHBIE TIPOIIECCHI B TUApOCchEpE.

20. XKectkocts Boabl. Kitaccudukanus npupoaHbIX BOJ 110 BEIMYUHE KECTKOCTH.

21. ®azoBas guarpamMma BOHbl. BomHo-cosneBbie  cucteMbl. CHCTEMBI, COJEpIKaIIHe
KPUCTAJJIOTUAPATHI.

22. Kucnortasie noxkau. C MPUCYTCTBUEM KAKUX COSTUHEHHI B aTMOC(EPHOM BO3/IyX€E CBSI3aHO UX
obpazoBanne? Ocobasi OMACHOCTh KOHTAKTa 3aKUCICHHBIX MPUPOIAHBIX BOJ C COCIUHEHHUSIMH aTIOMUHUS
Y TSDKEJBIX METAJIOB.

23. OcHoBHbIe mpolecchl (GOPMUPOBAHUS XUMHUYECKOTO COCTaBa MPUPOJTHBIX BOA. YacTHIIbI,
IIPUCYTCTBYIOIKME B YACTON BOJE

24. OcHOBHbIE OCOOEHHOCTHU MPOTEKAHUS OKUCIUTEIHBHO — BOCCTAHOBUTENBHBIX IMPOIECCOB B
MIPUPOHBIX BOJAX.

25. IlutbeBas BoJa U 310pOBbE YETIOBEKA.

26. [loaroroBka BogompoBOHOM Boibl. [loka3zaTenn KkauyecTBa MUTHEBOUM BOJIBI.

27. Ctounsle Boabl. OUNCTKA CTOYHBIX BOJ.

28. CaHuTapHbI€ YCIIOBUS CIIyCKa CTOUHBIX BoA. Pacder mpenenbHO JOMyCTUMBIX COPOCOB.

29. Tpancdopmarusi XUMHUYECKUX BEIIECTB B BOJHOM cpejie.

30. Ouncrka OBITOBBIX CTOYHEIX BOJI.

31. OuncTKa MPOMBIIUIEHHBIX CTOYHBIX BO/I.

32. PannoHanbHOE UCTIOIB30BAHUE U OXPaHa BOJHBIX PECYPCOB.

33. MOHUTOPHHT BOJHBIX OOBEKTOB.

34. PacueTt coctaBa npupoIHbIX BOJ. KHCIOTHO-OCHOBHOE paBHOBECHE B IPUPOIHBIX BOJAOECMAX.

3agauu Kk 3a4ery

1.0Onpenenuts pH 0,05 M pactBopa mypasbunoit kucinotsl (HCOOH), ecin ee koHcTaHTa
nuccoruaiuu pasHa 1,8 10-4.

2. Crenensp qucconuanuu ykcycHoil kucinotsl B 1; 0,1; 0,01 M pacTBopax COOTBETCTBEHHO paBHa
1,34; 4,25 %. BeruncnuTe KOHCTAHTY IUCCOIUAIIUUA YKCYCHOM KHUCIIOTHI.

3. Omnpenenuth Ko3(p(UIMEHT aKTUBHOCTH HMOHOB Bojaopoaa B 0,005 M pactBope H2SOg,
conepxariem 0,001 mons/nm HNO3. Crenens aucconuanuu H2SO4 npunsate paBuoit 90%.

4. Omnpenenuth pactBopuMocth Fe(OH)s B moaw/m u r/m npu 250C, ecnu IIP (Fe(OH)z) =
3,210—40. Kak cmecTuTcsi paBHOBecHE (M3MEHHUTCS PaCTBOPUMOCTB), €CIIM K HACHIIIEHHOMY PacTBOPY
Fe(OH)3 no6aButh NaOH ?

5. D¢ dexTuBHOE YNCIIO paCTBOPEHHBIX YacTHUI (MosieKya v noHoB) B 100 ms 1 M pactBopa

HNO?2 paBHo 6,2-10 . Onpenenuts crenens quccounanun HNO2?

6.Crenenp aucconumanuu yronbHoi kuciotel (H2CO3) no nepsoit crynenu B 0,1 M pactBope
paBHa 2,1110. HaiiTi KOHCTaHTHI 1O NIEPBOI U BTOPON CTYNEHU AMCCOLMAIINH, €CITU 00Ias

KOHCTaHTa aucconnanuu pasaa 2,08 10 .

7.Kakx m3menurcs konueHrpanusi nonoB OH- B 1H pactBope NH3H20 (NH4OH), ecam x 0,5 n
pacTBopa 100aBUTh 2,675 T XJI0pu1a aMMOHUS, KOKYIIAsCs CTETIEHb JUCCOLMAIIMHI KOTOPOTO paBHa 85%.
Kn (NHsH20) = 1,7710°

8.Berunciaure pH pacrBopa, momyueHHoro pasbasienunem 50 min 10% pactBopa HCI ¢
m1oTHOCTHIO 1,05 r/™Ma go 500 m.



9.0mpenenuts pactBopumoctsh AgoCO3 B Monb/n u 1/1 ipu 250C, ecnu ITP (AgoCO3) = 1,2. Kak
CMECTHUTCSI paBHOBECHE (M3MEHUTCS PACTBOPUMOCTH), €CJI K HachlmeHHOMY pacTBopy Ag2CO3 no6aBuTh
AgNQO3 ?

10. Paccuntath HOHHYIO CHIIy pacTBopa, coaepskamero B 1 mgurpe 0,05 mons NaCl, 0,02 moib
Na2S04 u 0,02 moas NaNOs.

11. Bo ckoiibkO pa3 ymeHbIIUTCS KOHLEHTpamus moHoB H+, eciim k 1 1 0,005 M pactBopa
YKCYCHO#M KHCIOTHI 100aBuTh 0,05 Moub anerara Hatpust Ka(CHsCOOH) = 1,75 10-5

12. YeMy paBHa KOHIIEHTpalMs pacTBOpa YKCYCHOM Kuciotel, pH kotoporo pasno 5,27
Ka(CH3COOH) = 1,74 10-5

13. B 500 mn nHaceimeHHoro pactBopa PbF2 comepxutcs 245 mr pacTBOPEHHOTO BEIIECTBA.
Boruucnute TIP. Kak cmectutcs paBHOBecue (M3MEHUTCS PAcCTBOPUMOCTH), €CIM K HACHIIICHHOMY
pactBopy PbF2 no6aButs CaCl,?

14. Onpenenuts MaccoByto noito rimnepuna C3Hs(OH)s B ero BogiHOM pacTBOpe, €CIIM IaBICHHUE
rapa pacTBopa IJvleprHA PaBHO JIaBJICHUIO MMapa pacTBopa, conepxaiiero 8,5 r NaNO3z B 1 Kr BoJbI
(npu onuHakoBoi TeMieparype). Kaxymasics crenens aucconuanuu NaNO3z paBHa 86 %.

15. N3oronnueckuii koaddunuent ans pactsopa, coaepxkamiero 179 r KBr B 900 r H20, paBen
1,7. Onpenenuth JaBieHHE BOASHOro mapa Haja 3TuM pactBopoM npu 500C. [laBneHue pacTBOpHUTENs
paBHo 12335 ITa.

®opma IpoBENEHUSI UTOrOBOIO 3auyeTa — yCTHasd. Pe3ynpTupylomias sK3aMEeHalMOHHAasl OLIEHKa
onpexensiercss B cooTBeTcTBUH ¢ [lonoxennem COI'Y o 6anmibHO-pEeHTUHIOBON cHCTEME OIIEHKH 3HAHUMA
CTYJCHTOB.

9. Y4edHo-MeTOoAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieYyeHue TUCIHILIMHBI

a) OCHOBHAasI JIUTEpPaTypa:

1. I0.[4. TperbsixoB. Heopranuueckas xumus. B 3-x Tomax. M.: Mznatenbckuil LeHTp
«Axkagemusy», 2004,

2. H.C. AxmeroB. O0mias u Heopranmdeckas xumus. M.: Beiciras mikona, 1988, 1998, 2002,
2018. .

0) AOMOJIHUTEIbHAS JIUTepaTypa:

3. S.A. Yrait. O6mas u Heopranndeckas xumus. M.: Beicias mikona, 2000.

4. Heopranuueckass xumusi: yueOHO-METOINYECKUN KOMIUIEKC. MeToiuuecKrue yKazaHus 10
BBINOJIHEHUIO JlabopaTopHbix pabor : [16+] / H.A. Xpurtoxun, I'.M.Moxaes, A.B.Keprtman,

T.I'. HIu6bnesa. — Tromens : TromeHckuil rocynapcTBeHHbli yauBepcuteT, 2019. — Y. 1. — 40 c. — Pexum
noctyna: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=600320 . — Tekct :
JJIEKTPOHHBIN.

S. Heoprannueckas xumusi: yueOHO-METOUYECKUN KOMILUIEKC. MeToauuecKkue yKa3aHus Io
BBITIOJIHEHUIO JabopaTopHbix pador : [16+] / H.A. Xputoxun, ['.M.Moxae, A.B.Keprtman,
T.M. bypxanoBa. — Tiomens : TromeHckuil rocymapctBeHHblii yHusepcurer, 2019. — U. 2. — 39 c. —
Pexxum nocryna: mo momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=600321 . — Tekct

: DJIEKTPOHHBIMN.

6. BoctpukoBa, H.M. Xumus : yue6Hoe mocobue / H.M. Boctpukosa, I'.A. Koponesa ;
Cubupckuii ¢enepanbubiii yHuBepcureT. — KpacHosipck : Cubupckuii enepanbHblii  yHHUBEPCUTET
(Coy), 2016. — 136 c. : wi, Tabm., cxem. — Pexum jocrynma: 1O TMOJIUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=497755 . — bubmuorp.: c. 130. — ISBN 978-5-7638-
3510-6. — TekcT : AIMEKTPOHHBIA.

7. KabanoB, C.B. Pacuernble 3amaun B Kypce XUMHHU : y4eOHO-METOAHYECKOe mocodue /
C.B. KaGanos ; Hayu. pea. K.b. JI3epanoBa. — Mocksa ; bepnun : lupexkr-Menua, 2015. — 52 c. : nin. —



https://biblioclub.ru/index.php?page=book&id=600320
https://biblioclub.ru/index.php?page=book&id=600321
https://biblioclub.ru/index.php?page=book&id=497755

Pexxum nocryma: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=278871 . — ISBN
978-5-4475-4578-9. — DOI 10.23681/278871. — TeKCT : 3MEKTPOHHbIH.

8. Ka6anos, C.B. I'maponu3 coneir : yuyeOHO-MeTommueckoe mocobue / C.B. Kabanos. —
Mocksa ; bepmun : HQupekr-Memnua, 2016. — 51 c. : wun., Tabn. — Pexxum goctyma: mo MOJIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=437460 . — bubauorp. B ku. — ISBN 978-5-4475-
7703-2. — DOI 10.23681/437460. — TeKcT : 31€KTPOHHBIIA.

9. CyBopos, A.B. O6mas xumus : yaeouuk / A.B. CyBopos, A.b. Hukonsckuit. — 6-¢ uzm. —
Cankr-Iletepoypr : Xwumusmar, 2020. — 624 c. : wun. — Pexum poctyma: 1o TONMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=599264 . — ISBN 978-5-93808-358-5. — Tekcr :
AJIEKTPOHHBIN.

B) mporpamMmMHoe obecniedenne u UHTepHeT-pecypchl
ObecrieyeH MOCTYI K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U TIOMCKOBBIM cucTemMaM (bubaunorexka COI'Y):

1. DnekTponHnas bubnmoreka auccepranuu u asropedeparos PI'b (OBJ1 PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oubimoreka online» (https:/biblioclub.ru).

3. OBC «Hayunas snektponHast 6ubnmoreka eLibrary.ruy (http://elibrary.ru.)

4. VYuuBepcambHas 0a3 mganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Maposs: Khetagurov

5. OBC «KoucyabTanT cryaenta». http://www.studentlibrary.ru

6. ObC «OpaiiT» - oOpa3oBaTenpHas cpena, BKIIOYAIOIIAs BUPTYaJIbHBI YHMTaIbHBIA 3all
y4eOHMKOB M Y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIMX BY30B POCCHHM 10 BCeM HAIpaBIICHUSM U
crrenranbHocTaM (Www.biblio-online.ru)

7. NadopmarnmonHo-npaBoBoii mopran «I apant» (http://www.garant.ru/ ).

8. CripaBouHast mpaBoBasi cuctema Koncynbrant [Lmoc (http://www.consultant.ru/ ).

CocTaB JIMIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOI0 MPOrPAMMHOT0

oﬁecneqeﬂnﬂ, B TOM YMCJI€ OTCYECCTBEHHOI'0O NIPOU3BOACTBA

Ne i/ HaumenoBanue Ne qorosopa (auueH3us)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
1. 04.2016 1.

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
2. 04.2016 .

AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3 nporpammuoe obecrieuenue | 14.03.2019 r, nponnena qo 2021 r.

KasperksyTotalSecurity

[Tporpamma ans O9BM «bauk | PazpaboTka cory CBuIeTENHCTBO 0

BOIIPOCOB /ISl KOHTPOJIS TOCYJapCTBEHHON PEruCTpaliy TPOTPAMMBI ISt
4. 3HaAHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
5. CiscoWebex- Cucrema | OOO AticrexmoroBop Ne J183-2020 ot 10.08.2020-



https://biblioclub.ru/index.php?page=book&id=278871
https://biblioclub.ru/index.php?page=book&id=437460
https://biblioclub.ru/index.php?page=book&id=599264
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MIPOBEICHHS BEOMHAPOB.

10.08.2021 r.

CucreMa IOMCKAa TEKCTOBBIX
3aUMCTBOBaHUU
«Artumnarnar.BY3»

Ne795 or 26.12.2020 (meiicTBUTENCH
30.12.2021r) ¢ 3AO «AnTH-IINaruary»

bife)

[TporpamMmmHoe obecriedeHue

CBoboaHoe nmporpammuoe odecrieuenue(b6eccpoyHo)

Sunrav WEB Class

JUIs peIaKTUPOBAHUS
xumudeckux  Gopmya  Isis

Draw

Cucrema tectupoBanus | Ne468 or  03.12.2013 Il  Cynrarynun

P.T.(6eccpouno)

DneKTpoHHas OMOIMoTEKa
JFCCepTaIlu U aBTOpedepaToB
PI'B(DB/] PI'B)

https://dvs.rsl.ru

Tpebyercs peructpanus B OMbIUOTEKE
cory

OBbC"YHuBepcuteTckass OuOIMOTEKA
ONLINE"

https://biblioclub.ru
Tpebyercs perucrpanuss B OuOIMOTEKE
cory

9BC «Hayunas 3JIEKTPOHHAs
o6ubnuoreka eLibrary.ru»

http://elibrary.ru.
Tpebyercss peructpanus B OubIHOTEKE
cory

YHuBepcanbHas 0a3 gaHHBIX East
View

https://dlib.eastview.com

Jlorun: Khetagurov; Ilapons: Khetagurov

SbC «KoHCynbTaHT  CTyIEHTa»
CryneHueckas AJIEKTPOHHAs
O0ubnuoTreka MO MEAMIMHCKOMY H
(dapMmanieBTHYECKOMY 00pa30BaHMIO,
a TaK)Ke 10 €CTeCTBEHHBIM M TOYHBIM
HayKaM B LI€JIOM.

http://www.studentlibrary.ru
Tpebyercs peructpanuss B OuOIHOTEKe
cory

OBbC «OpaiiT» - obOpa3oBarenbHas
cpeda, BKIIOYANOLIAs BHUPTYaIbHbIH
YUTANbHBIM  3a1  Yy4eOHHKOB H
y4eOHBIX MOCOOMH OT aBTOPOB U3
BeAylux By30B Poccuum 1o Bcem
HaIlpaBJICHUSAM U CHEIHATbHOCTIM

www.biblio-online.ru
Tpebyercs peructpanuss B OuOIHOTEKE
cory
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10. MaTepuajibHO-TEXHUYECKOE 0O0ecTedeHue JUCIUTLIUHBI

Y4eOHbple ayAuTOpUM [UIsI TPOBEACHUS 3aHATHH JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA,
I'PYNIOBBIX Y MHAWBUIYAJIbHBIX KOHCYJIbTAIMM, TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHOM arTecTanuu, a
TaK)K€ CaMOCTOSITENIbHON pabOThl 00ydYaroIuXCsl: MPErnoAaBaTeIbCKUN CTOJ, CTYJ, CTOJNBl U CTYJbs JUIS
oOyuatomuxcsi, kKadeapa, KiiaccHasi J0CKa.

O6opynoBanue: MurtepaktuBHas qocka Smart Board — 1 mt.; Pabouast cranmus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wr. [IpoekuuoHHOE MYJIbTUMEIUITHOEC
obopynoBanue (MynbTUMeAUHBIN TTpoekTop Optoma Dx 327 ¢ mMOTOJOYHBIM KPETUICHHEM-KPOHIITEHH
Kromax PROJETOR-10 gy npoektopoB 3 ct. HakioH; Dxkpan DINON Manual 180x180 MW- 1 mir. ¢
MPOrpaMMHBIM ~ OO€ClieYeHUEM, BBIXOJOM B ceTh VIHTepHET # JOCTymOM B  3IIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny COI'Y

[Tporpammuoe obecrneuenne: Microsoft Windows 7 Professional, Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanuss Sunrav WEB Class (Beccpounoe I10); IIporpammuoe
obecrieueHue s pepaktupoBanus xumudeckux (opmyn Isis Draw (beccpounoe I10); KoncynbTanTt
witoc; Cucrema Moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHILIaruaT.BY 3»; Ilporpamma qiist 9BM «bank
BOIIPOCOB JUIsl KOHTpoJis 3HaHui»; ['apanT; Cisco Webex; HIeMOHCTpallMOHHBIC M Y4eOHO-HATIISHBIC
mocoOus (BHICONPE3CHTAIINSA).

JlabopaTopusi O01eii 1 HEOPraHU4ecKOil XMMMHU JIsl IPOBeeHHs] 3aHATHH CEMUHAPCKOI0
THIA, JA00PATOPHBIX 3aHATHH, KYpPCOBOI0 NPOCKTHPOBAHUS (BBINOJHEHHS KYPCOBBIX pador),
FPYNNOBBIX M HWHAUBMAYAJIBHBIX KOHCYJbTALMH, a TaKikKe CaMOCTOSTeJIbHON pPadoThl
00y4aroluxcsi: MPernoiaBaTeIbCKUi CTOJ, CTYJN, CTOJBl U CTYNbs A OOyYaroIIuxcs, J1JabopaTopHbIe
croubl, Kadeapa, KilaccHas JOCKa.

O6opynosanue: Pabouas cranuusi: RU Ergo Home 123 —1mt., Monutop Asus VB 172 TN (Core
2 Duo E 4700/2 GB DD) -lmr.; Dkpan- lmr.; Mynstumenuitasiii mpoekrop Beng MX 501 — 1 mr. ¢
MPOrpaMMHBIM ~ OO€ClieueHUEeM, BBIXOJOM B CeTh VIHTepHET M JOCTYmOM B 3IIEKTPOHHYIO
nH(popMannoHHO-00pazoBaTenbHyo cpeny COI'Y

[Tporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanusi Sunrav WEB Class (Beccpounoe T10); TIporpammuoe obecrieueHue s
penaktupoBanus xummdeckux Qopmyn Isis Draw (becruiatHoe I10); KoncynbTanT —IutiOC;
JI€MOHCTPALlMOHHbIE U y4eOHO-HaTJIsIHbIe TOCOOUs (BUICOIIPE3CHTALIHS).

JlaboparopHoe oOopynoBanue: BoiTskxHOW mkad - 1 mr. pH-merp-mummBonsT™MeTp «pH-
I150MU»- 1 mr. Kamopumerp "Okcmept 001K" — 1 mt. Ileus mydensnas [IM-8 - 1 mr. Becobl
anammtndeckue SHINKO HT 84CE - 1 mr. LHenatpudyra CM-12- 1 mr. Kormykromerp «Okcnept -002-
6H» -1 mr. kad cymmasHbiii SNOL - 1 mrt. Memanka maruutHas 119-6110 ¢ mogorpeBom - 1 mit.
Becbr anextponnsie MW-300 r-1 mt. Becbr naboparopusie npenusuonnsle CAS-1 mr. Mukpockon
«buomamy -1 mr. Bonsinasg 6aust — 1 .

JlabopaTopun: KOMNBIOTEpPHbIe KJACCHI /Jisi TNpPOBeJeHMs] TeKyllero KOHTPOJIsl H
NPOMEKYTOYHOH ATTECTALMH, a TAK/KEe CAMOCTOAATEIbHOM Pa0d0oThI 00y4arouxcs:

IpenoaaBaTebCKU CTOJ, CTYJI, CTOJBI U CTYIbs IS o0yuatonuxcs, kadeapa, KiraccHasl JocKa.

Ob6opynoBanue: KommnbroTepsl Uis KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE - C MPOrPAaMMHBIM
o0OecrieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTymOM B 3JIEKTPOHHYIO HH(DOpPMaIMOHHO-
obpazoBatenbHyto cpeny COI'Y; uctounuku 6ecnepeboitHoro nuranus, Ippon, kKoMmmyTaTop A Kjacca
D-Link DGS-10240, uarepaktusHas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); Ilporpammuoe
oOecniedyeHue Uisl pegaktupoBanus xumudeckux gopmyn Isis Draw (beccpounoe I10); Koncynbrant
itoc; CucTeMa Moucka TEKCTOBBIX 3auMCcTBOBaHMM «AHTtuIaruat BY3y»; IIporpamma st OBM «bank



BOMPOCOB JUIsl KOHTpoJisi 3HaHMi»; ["apant; Cisco Webex; aeMOHCTpalMOHHBIE U y4eOHO-HArJIsIIHBIC
rmocoOus (BHICONPE3CHTAIINSA).

Bbubanorexa, B TOM 4ncie YUTAJBHBIN 3aJ1: CTOJBI U CTYJIbS I 00YYaIOLINXCs, KOMITBIOTEPHI
B KOMIUICKTE - C IPOrPaMMHBIM 00€CIIEYeHNEM, BBIXOJIOM B ceTh VIHTEpHET M IOCTYIIOM B AJICKTPOHHYIO
nHpopmannoHHo-o0pa3oBarenbHy0 cpeny COI'Y

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free;

Koncynerant mitoc; ["apant; Cisco Webex;

ObC"YHnuBepcurerckas oubmmoreka ONLINE" https://biblioclub.ru

OBC «KoHcynbTaHT cTyAcHTa»  http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru
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