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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHOAPTOM BbicWwero obpa3oBaHuss no HanpaeneHwuio nogrotoBkn 18.04.01  Xumwnyeckas
TEXHONOrs, yTBepPXKAEHHBIM NprkazoM MuHobpHaykm Poccum ot 07.08.2020 r. Ne 910

CocraButens (n):

[oKTOp XuMmMyeckmx Hayk, npodeccop Bouek A.M.
KaHgmaat XMMMYecKnx HaykK, OOLEHT OcoBckas V..
OT Kadbenpbl cocTaBuTENS: Jlnnuu B.A.
3aBegyowmin - kacbegpon  PU3NYECKONn U KONnougHowm

XUMUN

OT BbInyckatoLen kadenpbl: JlnnnH B.A.

Baeepyownin kadegpom

MeToandeckun otaoen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucuunnuubl: ChopmmnpoBaTe KOMMETEHUUM oby4varollerocss B 0O6racT TEXHOMOMMU MOMyYEHUs U
CBONCTB XMMMWYECKUX BOJTOKOH. (0OPMMPOBaAHME Y CTYAEHTOB 3HAHMIN HayYHbIX OCHOB MOSy4YEeHMs, CBOUCTB M NPUMEHEHMS
NPUPOAHBIX U XUMUYECKUX BOSOKOH, 3HaHWUM TEXHOMOrMN WX MPOMBILINIEHHOrO MPOM3BOACTBA;, (OOPMUPOBAHUE Yy
CTYOEHTOB OCHOBHbIX MPUHUUMNOB NOMyYeHUs npefenbHbIX PacTBOPOB M3 MPOU3BOAHLIX LEnsionosbl

1.2 3apgavun gUCLUMUNIIUHBI:
PaccmoTpeTb coBpeMEHHbIE TEHAEHLMM B 00NacTh NONyYeHUst XMMUYECKUX BOTOKOH
MoaroToBMTEL OByYatoWMXCs K MPOU3BOACTBEHHO-TEXHONOMMYECKON AEATENbHOCTM

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:
OvicuunnuHa 6asnpyeTca Ha KOMMNETEHUMSX, CHOPMUPOBAHHbLIX Ha NpeablayLleM ypoBHe obpa3oBaHust

2 KOMMNMETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-2: Cnoco6eH ocyLuecTBNATL PYKOBOACTBO UCCIIeA0BaHUAMM KayecTBa CbipbS U FOTOBOW NpoayKuum

3HaTb: o6opy,u,oaaHV|e ana nonyvyeHmna XMMn4eckmnx BOJIOKOH U MeTodbl X nccneaoBaHnA

Ymetb: BbI6VIpaTb MeTOoAbl UccrenoBaHna KadecTtBa Cbipbda ONA NONy4YeHUA XMMUYEeCKUX BOJTOKOH

BnageTtb: HaBblkamn aHanu3a AaHHbIX UCCreaoBaHUA CBONCTB Nony4vyeHHbIX XUMNUYECKUX BOJTOKOH




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Nab. (4achbl) . y
82 3aHATUIA | KOHTpoOns
= (vacel) | (4acbl)

Pasgen 1. O6wue cBegeHWss O BOJSIOKHAX U
BOJIOKHOOGpasyoLLyx nonnMepax.

Tema 1. T[InéHkoobpasylowue nonmmepsl
TpeboBaHua K nmonuMepaMm Ans NOnyYeHus
BOSTOKOH OCHOBHbIE MPUHLMMLI PACTBOPEHUS
NMoONMMEPOB  Afst  MONyYeHUS  BOJIOKOH.
®PU3NKO-XMMUYECKMe  CBOWCTBA  BOJIOKOH 2 8
CTpyKTypa 1 CBOWCTBa BOSIOKOH.

Tema 2. BonokHa npupoaHoro

npoucxoxaeHns: BonokHa 13 nonumepos

pacTuTensbHOro " XMBOTHOIO

NMPOUCXOXOEHUS.

JlabopaTopHas paboTta Ne1: 1|
VaoeHTndukaumsa  BOMOKOH — pacTUTENbHOMO

NMPOUNCXOXOEHUS; 2 12 8
JlTabopaTopHas paboTta Ne2:

WpoeHTudgukauus BOJTOKOH >KNBOTHOIO

NMPOUCXOXAEHUS

Tema 3. OcobeHHocTH nonyyeHusi 1

pacTBOPOB W pacnnaBoB CUHTETUYECKUX
nonnmepos.. JlabopaTtopHas pabota Ne3
VoeHTugukaumnsa CUHTETUYECKMX BOSTOKOH 8

Pasnen 2. NickycCTBeHHbIE BONOKHA

Tema 4. MckycCcTBEHHbIE BOJSIOKHA.
MonyyeHne nNpsSAunbHLIX  PacTBOPOB U3
NPOn3BOOHbIX Lennnosbl. ALLeTaTHbIe

BOMOKHa. BuckosHble BonokHa. TpeboaHus,
npeabsBnseMble K pacTBoOpamM MOMAMMEpPOB.
AnnapatypHoe  ocopMreHne  nonyyeHust

NPSAUNBHBIX pacTBOpOB. dunanko-
XMMuyeckme meToabl nccnenoBaHus n
BomnokoH.  OnpegeneHne  UCKYCCTBEHHbIX 2 8 10 o ’

BOJIOKOH B TKaHAX ﬂyTéM n3MepeHuA
NMOTHOCTU, WU3IYHYEHUA NPU3HAKOB CXUraHud,

pacTBOPMMOCTH B pPasnnyHbIX
pacTBOpUTENAX
JlTabopaTtopHas paboTta Ne4:

MaeHTndukaumsa NCKyCCTBEHHbIX BOSTOKOH




Tema 5. [NogroToBka NPAaUMABHbIX
pacTBOpPOB W pacniaBoB K (QOPMUPOBAHUIO
BOJIOKOH. MMepemewmnBaHne 1 Harpes

NpAaUNbHbIX pacTBOpPOB. BeeneHve

pasnuyHbIX nobasok (kpacutenen,

cTabununsatopos, mMoaudmkaTopos,

GakTepULUMOHbIX BELLECTB n ap.).

TpeboBanna Kk pAobaskam. dunbTpaums 3 10
NpAgunbHbIX — pacTBOpoB.  PunbTpaumss U

LueHTpudyrmposaHme. CkopocTb

dunbTpaumm. O6e3Bo3ayLIMBaHmne

pacTBOpPOB.

Pasgen 3. MNpuHUMnbl dhhopmMoBaHUSA BOMOKOH

Tema 6. lNpuHUMNIBI OPMOBaHUS BOSIOKOH.

Hosenwuve MeToAbl dopmoBaHus.
TexHonorms  POpMOBaHUA  BOSIOKOH 13
pacnnasa " pacTeopa nonvmMepa.

MonyyeHne nNpsiAWIbHLIX — PacTBOPOB U3
PacTUTENbHOIO ChIPbS.

NaGopatopHass pabota Ne5  3ayetHas 4 6 10
pab6ota.  CaMOCTOATENbHO  NPEANoXUTb
cnoco6 M cdopmoBaTb  BOMOKHO B
Xnmu4yeckon nabopatopum b-231.

J1,Ko

Tema 7. Ousmko-xumm4yeckme  MeTombl
nccnegoBaHUA  CUHTETUMYECKMX  BOFIOKOH.
OnpegeneHne CUHTETUYECKUX BONOKOH B
TKaHAX  NYyTEM  U3MEPEHWUst  MIIOTHOCTMW,

N3yyeHns NpW3HaKoB CcXKuraHus, 4 10.75
pacTBOPMMOCTU B pasnuyHbIX '
pacTBopuTensix
Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34 56,75
KoHcynbTauum 1 npoMexyTovHas 025
aTrectaums (3ayer) ’
Bcero koHTakTHasa pabota u CP no 5125 56.75

OUcuMnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoM He NpeaycMOTpeHo

5. ®OH[l OLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMA
5.1 OnucaHue nokasarenen, KpUTepueB U CUCTEMbI OLIEHUBaHUA pe3yNnbTaToB Oby4YeHus

5.1.1 NMoka3aTtenun oueHMBaHUs

Kon HanmeHoBaHWe oLeHOo4YHOoro
Moka3aTenu oLeHMBaHWS pe3ynbTaToB 0byyYeHus
KoMneTeHuun cpencTtea
1. MepeuncnsieT cnocodbbl POPMOBAHUSA HATyparnbHbIX U CUHTETUYECKUX
BOITOKOH, MEeTOoAbl MONyYeHMs1 NMPOU3BOAHBLIX LIENmono3sl U NOArOTOBKU
Bonpochbl YCTHOrO
NpsaUnbHbIX PacTBOPOB
cobecenoBaHus
MK-2 2. Wcnonb3yeT npsMble U KOCBEHHblE (PU3MKO-XMMUYECKME METOoAbI MpakTuko-

aHanu3a kayecTBa XMMUYECKMX BOFOKOH
3. [OemoHcTpupyeT HaBbikm 00paboTkm © OOOCHOBaHWS  AaHHbIX
3KCNepVMEHTalbHbIX NCCNENOBaHUA CBOUCTB XMMUYECKUX BOITOKOH

OpueHTnpoBaHHOE 3agaHne




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

3ayTteHo

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX pasgenos n3yyvaemon
ANcUMNnuHbl, cBOBGOAHO OpUEHTUpPYeTCA B
OCHOBHBbIX NMOHATUSAX, TepMuHax "
onpefeneHnsax; YCBOWM  OCHOBHYKO U
3HaKoM C [OOMOJSIHUTESNBbHOW NUTepaTypou;
MOXeT 00BACHUTB B3aUMOCBS3b
OCHOBHbIX (PM3NYECKMX 3AKOHOB U KX
3HavyeHne ans nocnegytouien
npodeccroHanbHowm AesaTenbHOCTH;
NposiBNsieT TBOP4YECKME CMOCOOHOCTN B
MCrnomnb3oBaHUM  y4yebHOro  marepwuana.
3agaHue BbINONHEHO BEPHO

He 3auTeHo MMoxo 3HaKOM C OCHOBHOW nMTepaTypown;

O6yvarowminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUS AWCLMMINHBLI, HE MOXET
chopmMynupoBaTb OCHOBHble (pusmnyeckme
3aKOHbI; nrnoxo opueHTUpyeTcs B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;

JOMnyckaeT nMnpu OTBETe Ha  3a4yeTe
CYLLECTBEHHble OWNBKM © He MOXeT
YCTPaHUTb WX [Jaxe Mo PYKOBOACTBOM
npenoaaeaTens. 3agaHve  BbINOMHEHO
HeBepHO

5.2 TunoBble KOHTPOSbHbIE 3af4aHUs UNN UHblEe MaTepuanbl, HeobxoanMble ANA OLEHKN 3HaHUM, YMEHUN,
HaBbIKOB U (MNK) onbITa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopMynupoBKN BONPOCOB
Cemectp 1
1 Knaccundumkaumst BONOKOH. QKONOrMYeckme acrnekTbl MPOnM3BOACTBa BONTOKOH NaeHTndmkaumsa BONOKOH
2 BuckosHble BonokHa. NonyyeHne. CeovictBa. NpumMeHeHne
3 AueTaTHble BonokHa. NMony4yeHune. Ceoinctea. lNMpumeHeHue
4 CneunanbHble CBOMCTBA BOJTOKOH.
5 TpeboBaHus, NpeabsaBrseMble K pacTBOpaM NnonMMepos
6 MexaHn3M NpoLIeCcCoB MOy4YeHUs NPSAUITbHLIX PacTBOPOB
7 PacTBOpMMOCTb BONOKOH Pa3nMyHOro NPOUCXOXAEHUS B Pa3HbIX cpeaax.
8 MoproToBka NPSAMITbHBIX PACTBOPOB U pacniaBoB K (DOPMUPOBAHNIO BOMOKOH
9 MpuHLMNBI opMMPOBaHMSA NPUPOLHBLIX BOFNIOKOH
10 MpUHUMNBI HOPMUPOBAHNS XUMUYECKUX BOFIOKOH. (CUHTETUYECKUX.)
11 MpuHLUMNBI HOPMUPOBAHNS UCKYCCTBEHHBLIX BOITOKOH
12 [ecTpyKumsa XMMmn4eckmx BOSTIOKOH
13 O6opynoBaHne ang Npou3BoOACTBa XMMUYECKMNX BOSTOKOH
14 TepMoCTOlikMe 1 KapOCTOMKME BOSOKHA (apoMaTtuyeckme nonnammnapl
15 XNMUYECKM CTONKNE BOSOKHA (MONUITUAEH 1 nonusmHunxnopua). NMonydexne. Ceonctea. NpumeHeHne

5.2.2 TunoBble TeCTOBbLIE 3a4aHuUsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHusA (3agayum, Kemchbl)

1

. Kak yMeHbLINTb BA3KOCTb NPpAOUIbHbIX PacTBOPOB M pacnnaeoB? [aiite apryMeHTUPOBaHHbIN OTBET

2. Kak nonyuntb 06bemHyto npsbky? [lante pasBepHyTbii OTBET

3. MCFIOJ'Ib3yﬂ 3HaHWS CBOWCTB LIENSIONO3bl onpegennte Kakoe rnaBHoOe Tpe6OBaHMe npeaobaBnAeTca K
uennnose anda nojyd4eHnA BUCKO3HOTro BONOKHA? Hantn TexHu4yeckoe peweHne npu nioxom KadectBe BUMCKO3HOIO

BOJIOKHa



5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe
Bpems Ha noAroToBky - 30 MUHYT

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
Bpysiko, M. I., | Xvmnsg " TexHonorns Mocksa: MockoBckuin http://www.iprbooks
lpuropbesa, J1. C.,|nonumepos rocyaapCTBEHHbIN hop.ru/40956.htmi
Opnosa, A. M. CTPOUTENbHBIN 2016

yHuBepcuteT, A [n 3p
Meguna, 36C ACB

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa

U.N. Ocosckas Xnmunyeckume BOMOKHA. | M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
KomnnekcHoe obpazosaHusi PO, C.- metod/kaffizikollche
ncnonb3oBaHWe ApeBecUHbl: | MeTepb. roc. yH-T NPOM. m/1610552477 .pdf
npupoaHbie 1 XUMWUYECKUE | TexXHOMNOrnn U gmusamHa, 2020
BOJIOkHa: y4eb. nocobue BblCLu. LK. TEXHOMOMU W

aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U NHhOPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnmnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINB IMNYMNTO [OnekTpoHHbii pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnMoTevHas cuctema «Adyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpoCTPaHAEeMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune maTepuanbHO-TEXHMYECKOMN 6a3bl, He06X0AUMOI ANs OCYLEeCTBNeHnss o6pa3oBaTeNlbHOro
npouecca no gucumnnnuHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, gocka
JlekynoHHasa Y A pyA 4 P A
ayautopus

TepmocTaT, BbITSXKHOW LiKad, Becbl nabopaTtopHble, YCTaHOBKA ANs1 CHATUSA M30TepM copbuuw,
anekTpoMeLlanky, anekTpobaHu, Oe3VHTEerpaTtop, BaKyyMHbIA HAcOC, KanopuMETp, YCTaHOBKa
B-231 ANa  MOny4YeHus MofMMepoB, YCTaHOBKa MO U3MEPEeHW0 BA3KOCTW, CreKTpodoTOMETP,
BaKyyMHbIA Hacoc, KanopumeTp, KonboHarpeBaTenu, HarpeBaTenbHble NMWUTKM, KpuocTarT,
TEeH3MoMeTp, pedpakTOMeTp, NONAPUMETP.




B-225

$oTOINEKTPOKONOPUMETP, Bechbl nabopaTopHble, HarpeBaTerlbHble MNIAWUTKX, 3NEKTPOMELLArKK,
aneKkTpobaHW, MarHWTHble MellankuM, KonboHarpeBaTenu, TEH3MOMETpbl, YCTaHOBKa Mo
N3MEPEHNI0 BSI3KOCTW, YCTAHOBKM [Ms MOMyYeHUs1 MONMMEPOB, KPUOCTaT, BbITSXKHOM LUKad,
aHanuMTU4YecKkne BeChbl, YCTaAHOBKA AN M3MEPEHUs SMeKTPONPOBOAHOCTW, 3MEKTPONM3ep,
MarHWTHble  MellankM, pedpakToMeTp, MONsSpUMeTp,TepMocTaT, Becbl nabopaTopHble,
cnekTpodoTOMETpP, ONTUYECKUI MUKpOCKON , TypbuaumeTp, npudop KeHa, noHomeTp




