MUHHCTEPCTBO CENBCKOTO X03s1cTBa PO
MuuypuHCckuit humran
(benepaabHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS BhICIIET0 00pa3oBaHus
«bpsiHCKUIA roCcy1apCTBEHHBIN arpapHblii YHUBEPCUTET

PABOYAS ITPOI'PAMMA
TUCIUATLINHBI
EH.03. Xumus

CnenmanbHOCTB
19.02.08 TexHonorus MsAca U MACHBIX POTYKTOB

bpsanck, 2020



BbK 74.57
P13

Coraacosana:
3aB. 6ubIHOTEKONR

f ~—HWnwrorenko C. H.

« 2% o5  2020T.

P13

Pabouas mporpamma mucrmiumaabl EH.03. Xwumwus /

Pacem 0Tpe€Ha H pCKOMCHAOBAHA:

[IMK
of1enpodeccHoHaNbHBIX
IOUCUMIUIAH

[IpoTokon Ne \9

OT « ;'LO » BPA 2020 .
Ipegacenarens [IMK
(e Capenskuna H. A.

v

YT1Bepxkaaw:
3aM. gupexTopa o yueGHOH

7’

pabo /
ﬂ?gviﬁ-- * Tlanackunua JI. A.

« 2 5 2 2020

Cocr. H. A.

CagenpkuHa.- bpsack: Muuypunckuit punuan @I'BOY BO bpsanckwuit 'AY, 2020.-

35c.

Pabouas nporpamma gucuurmmasl EH.03. Xumus pazpaboraHa Ha OCHOBE

denepanbHOro

roCyJJapCTBEHHOIO

00pa3oBaTEILHOTO

CTaHJapTa CpEIHEro

npodeccruoHabHOT0 oOpazoBaHus 1o crenraibHocTh 19.02.08 TexHonorus msca u

MSCHBIX IIPOAYKTOB.

Opranuzanusi-pazpadboTyrk: MuuypuHCKUi Gunman

®I'bOY BO bpsuckuii 'AY

[TeuataeTcst o pelICHUIO METOUYECKOTO coBeTa MuuypuHcKoro ¢puauana
OI'bOY BO bpsiackuit 'AY

bBK 74.57

© Casenpkuna H. A., 2020
© MuuypuHCKUH punman
OI'bOY BO bpsuckuii 'AY, 2020



COJIEP)KAHME

1. [TaciopT pabouel MPOTrPaAMMBI TACHHATIITHBL. . . .. e.veneteteeeeenneeanneenneenneennns
2. CTpyKTypa U COAEPIKAHUE TUCIIUTITIHBL. . .. e.v v eneeenteeenteanee e enneenneenneeananns
RO o (0):376: @ oJCT:R0ZieT2010%0% 09107 (61102 0 R1071051) S

4, KOHTpOJ’IB H OLICHKA PE3YyJIbTATOB OCBOCHUA NUCHUILIIUHBI. ........ooviiiunnana..,



1. TACTIOPT PABOYEM ITPOTI'PAMMBI JJUCIHTUTIINHBI
1.1. O6aactb npuMeHeHusi padoyeil MPorpaMMbl

PabGouass mporpamma nucuuruinasl EH.03. XuMmust sBiasercs 4acTbi0 MpOrpamMMbl
MOJATOTOBKM CHEMUAIIUCTOB cpeaHero 3BeHa B coorBeTrcTBUM ¢ PI'OC CIIO mo
cnerranbaoct 19.02.08 TexHonorus Msca U MICHBIX MIPOTYKTOB.

1.2. Mecrto AUCHUIVIMHBI B CTPYKTYPE NporpamMmmsbl MOATOTOBKHA CIICMUATUCTOB
CpEeaHEro 3B€Ha

JlucuuianHa BXOJAUT B MAaTeMAaTHUECKUN U OOIINN €CTECTBEHHOHAYYHBIN yUeOHBIN
LIUKJI ¥ COCTOUT U3 CICAYIOIINX PA3IEIIOB:

1. Xumuueckuii coCTaB MUILEBOTO ChIPbsI IPOYKTOB, €0 TEXHOJIOTHYECKOE
3Ha4YCHHUE,

2. ®U3UKO-XUMHUYECKOE COCTOSIHUE U CTPOEHUE MHUILEBOIO ChIPbs U MPOAYKTOB,;

3. XuMu4ecKue npeBpalieHus OCHOBHBIX KOMIIOHEHTOB IHILEBOTO ChIPbS U
NUIIEBBIX IPOYKTOB IIPU XPaHEHUU U TiepepaboTKe;

4. MeTtozpl aHanu3a MULIEBOTO CHIPhS U MPOIYKTOB.

1.3. He.]'ll/l H 3aJa9Y1 JUCHUIIVIMHbI — TpCﬁOBaHI/IH K pe3yJbTaTaM 0CBOCHHUSA
AUCHUIIINHBI

B pe3ynbTaTe 0OCBOCHUSI TUCHUIUIMHBI O0YyYaroUUics JOJIKEH

yMeTh:

o OPUMEHATh OCHOBHBIE 3aKOHBl XMMMM JUIsl PELIEHUs 3aJad B 00JacTH
npo(hecCUOHATIBHON e TeIbHOCTH;

o UCIIOJIb30BaTh CBOMCTBA OPTaHUYECKUX BELIECTB, TUCIEPCHBIX U KOJIIOMIHBIX
CHCTEM I ONITUMU3ALMHU TEXHOJIOTMYECKOTO IPOLECCa;

o ONMUCBHIBATh YPABHECHHUSIMU XUMHUYECKUX PEAKUUNA MPOLECCHI, JIEKAIINUE B
OCHOBE ITPOM3BOJICTBA IMPOAOBOJILCTBEHHBIX IIPOIYKTOB;

o IPOBOAUTDH PACUEThl MO XUMUYECKUM (POpMYyJIaM U YpaBHEHUSIM PEaKiuy;

o UCIIOJIb30BaTh JIA0OPATOPHYIO MOCYTy U 000PYIOBAHUE;

o BBIOMpPATh METOA M XOJ XMMHUYECKOTO aHaiu3a, MoJ0MpaTh pEaKkTUBBI U
anmaparypy;

o MIPOBOJNTh KAYECTBEHHBIE PEAKIMHM HA HEOPTraHWYECKHE BEUIECTBA U HOHHBI,
OTZEJIbHBIE KIACChl OPraHUYECKUX COCINHEHUM;

o BBINIOJIHATH KOJIMYECTBEHHBIE PAcyeThl COCTAaBa BEIIECTBA II0 pE3yJbTaTaM
VU3MEpPEHUN;

o coOII0/IaTh TpaBuia TEXHUKH O€30MAaCHOCTHM NpH pabdoTe B XUMUYECKOH
JabopaTopuu;



3HATb.

o OCHOBHBIE IIOHATHS U 3aKOHBI XHUMHY;

o TEOPETUYECKHE OCHOBBI OPIraHUYECKOM, (PU3NUECKOM, KOJIIOUTHONW XUMUH;

o MNOHATUE XUMHYECKOW KUHETUKH U KaTalln3a;

o KJIACCU(PUKALNIO XUMHUECKUX PEaKINi U 3aKOHOMEPHOCTH UX MPOTEKaHMUS;

o oOpaTuMble 1 HEOOPATUMbIE XUMUYECKUE PEAKIINH, XUMUUYECKOE PaBHOBECHE,
CMEIIEHNE XUMUUYECKOTO PaBHOBECUS O] IEUCTBUEM PA3IMYHBIX (PaKTOPOB;

o OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLINU, PEAKIIUA HOHHOTO OOMEHA;

o TUAPOJIN3 COJIEW, JUCCOLMALMIO JJEKTPOJIUTOB B BOJHBIX pPacTBOpax,
HOHSATHE O CUJIbHBIX U CIa0bIX AJIEKTPOJINTAX;

o TEIUIOBOM 3(PPEKT XUMUUECKUX PeaKUil, TEPMOXUMHYECKHE YPABHEHNUS;

o XapaKTEPUCTUKHU PA3JIMYHBIX KIJIACCOB OPraHUYECKUX BEIIECTB, BXOMISIIHUX B
COCTaB CHIPbS U TOTOBOM MUIIEBOM ITPOTYKIIUH;

o CBOICTBA pAacTBOPOB M KOJUIOMJHBIX CHCTEM BBICOKOMOJIEKYIISIPHBIX
COCIUHCHUM;

o JUCIIEPCHBIE U KOJUIOUIHBIE CUCTEMBI IHILEBBIX MPOIYKTOB;

o pOJIb M XAPAKTEPUCTUKU IOBEPXHOCTHBIX SIBICHUM B MPUPOJHBIX H
TEXHOJIOTUYECKUX MPOLECCAX;

o OCHOBBI aHAJIMTHYECKOW XUMUHU;

o OCHOBHBIE  METOAbl  KJIACCHYECKOTO  KOJUYECTBEHHOTO U  (PU3HKO-
XUMHUYECKOT0 aHAJIN3a;

o Ha3HAYeHHE W TMpaBWiia HCIOJB30BaHUS J1IAOOPATOPHOrOo OOOpPYNOBaHUS U
annaparypsl;

o METO/Ibl U TEXHUKY BBIIOTHEHUS] XMMHUUYECKUX aHAJIM30B;

o npreMbl 0€30MacHON pabOThl B XUMUYECKOH J1a0OpATOPHH.

B pe3ynbTaTe 0CBOCHMS AUCIMIUIUHBI 00YYaIONTUECs TPUOOPETAIOT MPAKTHYECKHIA
ONbIT:

o peleHus 3agad 1O OCHOBHBIM  3aKOHaM XUMUU B obiactu
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

o WCITOJIB30BAHUS 11 ONTHUMHU3AIMHA TEXHOJIOTHYECKOTO IIpoIlecca CBOMCTB
OpPTaHUYECKUX BEIIECTB, TUCIIEPCHBIX U KOJUIOUIHBIX CUCTEM;

o OMKCHIBATh YPABHEHUSMU XUMHUYECKUX PEAKIM TMPOIECChI, JIeKAIlue B
OCHOBE TMPOU3BOJICTBA MPOOBOJIHLCTBEHHBIX MPOIYKTOB;

o MIPOU3BOJIUTH PACUYETHI 10 XUMHUECKUM (HOpMYyJIaM B YPaBHEHUSM PEaKIIHH;

o paboThI ¢ TabOpaTOPHOM TTOCYI0M U 000PYAO0BaAHUEM;

o BBITIOJIHATh XUMHUYCCKUN aHaJIW3  pPa3HBIMH  METOJaMH W IOAOHMpAaTh
PEaKTUBBI U anmapaTypy K HUM;

o MPOBEICHNSI KAYECTBEHHBIX PEAKIIM HA HEOPTaHWYECKHUE BEIIECTBA U MOHBI,
OTJICTLHBIC KJIACCHl OPTaHUYCCKUX COCTUHEHUI;

o BBITIOJTHATh KOJIMYECTBEHHBIC PACUYCThl COCTaBa BEIIECTBA IO pe3yjbTaTaM
W3MEPEHNM;

o NPUMEHATh TpaBuia TEXHUKH O€30MACHOCTU MNpH pabdoTe B XUMUYECKOH



J1a00paTOpHH.

B pe3ynbrare 0CBOEHUS NUCHUUILIMHBI Y 00y4YalOMIerocss JOJKHBI CHOPMHUPOBATHCS
clenyroye 00uue KOMIeTeHIHN:

OK 1. [ToHuMaTh CyIIHOCTb U COLMAJILHYIO 3HAUUMOCTh CBOEH Oynyieit npodeccun,
MPOSIBIIATH K HEW YCTOWYMBBIN UHTEPEC.

OK 2. Oprann3oBsiBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BHIOMPATh TUIIOBbIE METOMbI U
CrocoObl BBIOTHEHHUS TPO(ECCHOHATBHBIX 3a7a4, OLEHUBaTh HX 3(PPEKTUBHOCTH H
Ka4yeCTBO.

OK 3. [Ipunumath pemieHus B CTaHAAPTHRIX U HECTAHAAPTHBIX CUTYAIUsAX U HECTH 32
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasITh MOUCK U HCIONb30BaHHE WH(OpPMALUK, HEOOXOAMMOMN s
3 ()EKTUBHOTO  BBIMOJHEHUS MNPO(ECCHOHANBHBIX 334ad, MNpo(ecCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHSL.

OK 5. MHcnonb3oBaTh HMHPOPMAIMOHHO-KOMMYHUKALMOHHBIE TEXHOJIIOTUU B
npo(hecCUOHATIBHOM e TENbHOCTH.

OK 6. Paborath B KOJUIEKTHBE M KOMaHJe, 3(h(PEeKTUBHO 00IIAThCS C KOJUIETaMu,
PYKOBOJCTBOM, TOTPEOUTEISIMHU.

OK 7. Bpatb Ha ce0st OTBETCTBEHHOCTH 32 PabOTy WIEHOB KOMaH/bl (TOAYUHEHHBIX ),
pE3yNbTaT BHIMOJTHEHUS 3a1aHUH.

OK 8. CamocTosTenbHO OnpeAessiTh 3aJauyd MPOQPECcCUOHATBLHOIO W JIMYHOCTHOTO
pa3BUTHA, 3aHUMAThCS CaMOOOPAa30BAaHMEM, OCO3HAHHO IIJIAHUPOBATh TOBBIIICHUE
KBIH(PUKALIUU.

OK 9. OpuentupoBarbCd B yCJIOBUSX YAaCTOM CMEHBI TEXHOJOTHH B
npo¢heCCUOHATILHON JIEATEIBHOCTH.

B pe3ynbrare 0cBOCHUS AUCIUILUIMHBI Y 00YYaIOmerocs: JIOJKHBI CPOPMUPOBATHCS
cieayronme npopeccuoHaIbHble KOMIIETEHINM:

Ilpuemxa, yoou u nepeuunas nepepabomra ckoma, NMUYbl U KPOJIUKOE:

IIK 1.1. [IpoBOAUTH MPUEMKY BCEX BUJIOB CKOTA, ITUIIBI U KPOJIUKOB.

[1K 1.2. TIpousBoauTs yOO# CKOTa, MTHUIIHI U KPOJIUKOB.

I1K 1.3. Bectu nporiecc nepBUYHOM repepabOTKH CKOTa, MITUIBI U KPOJIUKOB.

IIK 1.4. OGecnieunBaTh pabOTy TEXHOJOTMYECKOTO 00OPYAOBAHUS MEPBUYHOTO II€Xa
U TITULICIIeXA.

Obpabomka npodykmos y0osi:

[1K 2.1. KoHTponupoBaTh Kaue€CTBO ChIPbs U MOy (HaOpUKaToB.

[1IK 2.2. BecTu TeXHOJOrMYECKUM Mpoliecc 00padoTKH MPOAYKTOB Y005 (110 BUaM).

I[IK 2.3. OO6ecrnieunBaTh pabOTy TEXHOJOTMYECKOTO OOOPYJIOBaHUS B IIeXax
MSICOKHPOBOTO KOpIyca.

IIpouzso0cmeo konbacHvix uz0enull, KONYeHwvlxX U30eautl U noayghadpuramos:

I[IK 3.1. KonTponupoBaTh KaueCTBO CBIPbSl, BCIIOMOTaTE€JbHBIX MAaTEPUAJIOB,
noyry(haOpruKaToB W TOTOBOW MPOMYKIIMHM TPU TMPOU3BOJCTBE KOJOACHBIX M KOIMYEHBIX
1591 (017178

[1K 3.2. BecTu TEXHOIOTMYECKUI TPOLIECC TPOU3BOACTBA KOJIOACHBIX U3AEIINN.

IIK 3.3. BecTu TEXHOJOTMYECKHI MpOLECC MPOU3BOJCTBA KOMYEHBIX H3ACIUNA H
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noypadbpukaTos.
[1K 3.4. OGecneunBaTh pabOTy TEXHOJIOTUYECKOTO O0OPYIOBAHUS IS IPOU3BOICTBA
KOJIOACHBIX M3CININ, KOMMUEHBIX U3ACIUN U MOoTy(hadpUKaToB.

1.4. Kosin4ecTBO 4aCOB HA OCBOE€HME padoueil MporpaMMbl JUCHUILJINHbBI
MaxkcuMmanpHOU yueOHOM Harpy3ku oOyudatoierocst 270 yacoB, B TOM YHUCIIE:

- 00s13aTeNIbHOM ayAUTOPHON yueOHOM Harpy3ku oOyuatomerocs 180 vacos;
- CaMOCTOSITENbHOM paboThl oOyuatomerocs: 90 gacos.



2. CTPYKTYPA U COAEP KAHUME JUCIHUIIJIMHbI

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bun yueO6Hoii padoThI Konuuecmeo
yacoe

MaxkcumanbHasi yueOHasi HAarpy3Ka (Bcero) 270
Oobs13aTe1bHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 180
B TOM YHCJIE:

nabopaTopHblie pabOThI 100
CamocrosiTesibHasi padoTa 00y4yaromerocs (Bcero) 90
[TonroroBka cooOIIEHUI. 16
[loaroroBka MynbTUMEIUWHBIX ITPE3CHTALUN. 6
[loaroroBka T€CTOB U KPOCCBOPJIOB. 12
[TonroroBka mpoeKkToB U pedepaTos. 10
[ToArOTOBUTH OMOPHBIN KOHCIIEKT U MJIaH OTBETA MO TEME. 34
[ToAroTOBUTH MJIaH M TE3UCHI OTBETA IO TEME 12

IIpomexyTouHass arrecTtanus B popme IK3aMeHa

2.2. TemaTH4eCKHUii IJIAH U COJAePKAHME TUCITUNIUHDI

HaumenoBanue | Conep:kanue ydeOHOro marepuana, | Odbem | YpoBeHb

pa3aeioB U TeM JadopaTopHblie padoThbl, 4acoB | ocBOeHUA
caMocTofiTeIbHasI padora
00y4YarImuxcs
BBenenue Copaepxanue y4e0HOro marepuaJjia 2
[Ipenmer ey u 3aa4v XUMHUH B 1

TTUIIICBOM ITPOU3BO/ICTBE.
OcHOBHBIC pa3Ieibl TUCIUATLIAHEI.
3HaueHue XUMHH 711 MOATOTOBKHU
IIPOU3BOJICTBEHHOTO M OOCITYKHUBAOIIIECTO
MepcoHana NpeapUusITUI
OOIIIEeCTBEHHOT'O TTUTAHMS.

CamocrosiTesibHas padoTa 1
[loaroToBUTH COOOIIEHHE MO TEME:
«Hcropus pa3BUTHSA XMMUYECKOU HAYKN»




Pazoen 1 of
Xumuueckuii
cocmasg
RUWEB020 CHIPBA
npooyKmoe, e2o
MexHON02u4ecK
oe 3HayeHue
Tema 1.1 Conep:xxanue yueOHOro Mmarepuajia 6
beakoBbie
BelIecTBA Cocras, knaccupukanus u QyHKIUN
OCJIKOB.
CaoiicTBa O€IKOB.
Hcnonbs3oBanre OEIKOB B THUIIE
YeJI0BEKA W MUIIEBON MPOMBIIIJIEHHOCTH.
JlaGopaTopHnas padora
Omnpenenenre MOJIOYHOTO OeKa B 2
MOJIOKE.
CamocrosiTesibHasA paboTa
[ToaroToBUTH COOOUIEHHE IO TEME: 4
benku nuieBbIx MpoayKTOB (MSICO,
pbi0a, MOJIOKO, MyKa). JK13Hb — c10c00
CYIIIECTBOBAHUS OCIIKOBBIX TEJI .
Tema 1.2 Copepxanue y4eOHOro MmarepuaJia 4
JIunuanl
CocraB u cTpoeHue, Kiaccuuranus
JIUTIA]IOB
Du3nko-XxuMHUYECKUE CBOMCTBA JIUITHIOB.
[IpeBpamienus TunuaoB.
JlaGopaTopHnas padora
N3ydenne CBONCTB JIUMHIOB. 2
CamocrosiTesibHas padoTa
[ToaroTOBUTH KOHCTIEKT HA TEMY: 3
«3HaueHHe JINMUA0B B TUIIEBON
MPOMBINIJIEHHOCTH .» [10ATOTOBUTH
cooOmrenue o teme :«lluresas
LEHHOCTb JIUIUIOB JJIs1 YEIOBEKA.»
Tema 1.3 Conepxanue y4e0HOro MmarepuaJia 6




YriaeBoasbl

Kinaccuduxkanusi, CBOMCTBa U CTpOEHHUE
yIIEBOIOB.

Monocaxapuasl. Onurocaxapusl.
[IpuMeHeHne B MUILIEBOU
MPOMBIIIJIEHHOCTH.

XapakTepuCTHUKa MTOJIMCAXAPHUJIOB.
IIprMmenenue B UIEBOM
IIPOMBIIUICHHOCTH. [InimeBas neHHoCTh
YTIIEBOJOB.

JlabopatopHasi paGora
N3ydenue cBOMCTBA YIIIE€BOJOB.

CamocrosiTesibHasA padoTa
«¥YT1neBopl B pupoae» «Poip
YIJIEBOJIOB B TUTAHUMY (TIPE3EHTAIIHS).
[ToaroToBUTH AOKIAABI HA TEMY:
«ITuieBbie KUCTOTHI, BATAMUHBIL. )

Tema 1.4
IIumeBbie
KHCJIOTHI

Conepxanue yueOHOIro MaTepuaJjia

HI/IHIGBBIC KHCJIOTHI .

CamocrosiTesibHas padoTa
IToaroToBUTL COOOIIIEHUE II0 TEME:
«ITumeBpie KUCIOTHI B IPUPOJIC .»

Tema 1.5
BuramuHbl

Conep:xanue yueOHOIro MaTepuaJjia

BOI[Op ACTBOPHUMBIC BUTAMHUHBI.

’KupopacTBOpUMBIE BUTAMUHBI.

CamocrosiTesibHas padoTa
«BuTtaMuHb (TIpe3eHTalus).

Tema 1.6
DepMeHTHI

Conepxanue yueOHOro MmarepuaJjia

DOepMEHTHI.

CamocrosiTesibHas paboTa
IToAroToBUTH COOOIIIEHUE IO TEME
«DepMEHTHI B TEXHOJIOTUH TTHIIIEBBIX
TIPOU3BOJICTBY
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Tema 1.7 Conepxanue y4e0HOro MmarepuaJia 2
MuHepajbHbIe
BellecTBa MuHepanbHbI€ BEIECTBA.
CamocrosiTesibHas padoTa 1
[ToArOTOBUTH KOHCIIEKT HA TEMY:
«3HayeHuEe MUHEPAIbHBIX BEIIECTB JJIs
YEJI0BEKa»
Tema 1.8 Conep:xxanue yueOHOro Mmarepuajia 2
IIumeBbie
106aBKH [TuieBsie 100aBKHU.
CamocrosiTesibHas padoTa
[ToaroToBuTh pedepar Ha TEMY : 1
«ITosp3a ¥ Bpel NHUIIEBBIX KPACUTEIIEH,
AHTUOKCUIAHTOB, CTAOUIIN3aTOPOB) .
Tema 1.9 Conep:kanue y4eOHOro MmaTepuasia 2
ApomaTtoOpa3y
fole ApomatoOpa3zyroniye BeecTna.
BellecTBa
m CamocrosiTesibHasi paboTa 1
Hcrounnku apoMaToOpa3yrommx
BEIECTB (COOOIICHHE).
Tema 1.10 Bona | Coaep:kanue yueOHOro MaTepuaJsia 2
B ChIpbe U
MHIIEBBIX Bona B CbIPbE H MHUILEBBIX NPOJYKTAX
NPOAYKTAX VYerHblii onpoc no paszaeny 1
CamocrosiTesibHas paboTa
CnenaTh TBOPUYECKYIO paOOTy 1O TEME; 1
«3HadyeHue BOABI JIJIsi OpraHu3Ma
YeJI0BEKA »
Pa3zoen 2. 84
Du3suxo-
Xumuueckoe
cocmosanue u
cmpoenue
nUWLEB020 CHIPbLA
U nPOOyKmoe
Tema 2.1 Conepxanue y4e0HOro MmarepuaJia 4
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ArperatHoe ["a3000pa3noe cocrosinue. OCHOBHBIE

COCTOSIHHME ra3oBbl€ 3aKOHbI. Pa30BbIE MEPEXOBI.

BelIeCTBA
Kunkoe u TBEpAOE COCTOSHUE.
JlaGopaTopnas padora
OrnpeneneHue MoBEpXHOCTHOTO
HATSDKEHUS U BSI3KOCTH KUIKOCTH.
CamocrosiTesibHasA paboTa
[ToaroToBUTH TJIaH U TE3UCHI OTBETA MO
TeMe: «ArperatHble COCTOSTHUSA
BEIIIECTBY .

Tema 2.2 Coaepxanue yuyeOHOro marepuaJjia

Xumuueckas

TepMOAMHAMHK OCHOBBI TEPMOJUHAMHUKA U TEPMOXUMHUH.

a
CamocrosiTesibHas padoTa
[ToaroroBuTh pedepar Ha TEMY :
«CyIIHOCTB TEIMIOBBIX MPOLIECCOB B
OOIIIECTBEHHOM MTUTAaHU

Tema 2.3 Conep:kanue y4eOHOr0 MmaTepuasia

PacTBophbl.

OO11as XxapakTepuCcTHKa PacTBOPOB.
Buasl pactBopoB. PacTBopsl razos B
KUJKOCTAX. B3auMHOe pacTBOpeHue
KUJIKOCTEU. DKCTPaKIUA.

PacTBOpHBI TBEpABIX BELIECTB B
xuakocTsax. uddysus u ocmoc.
OCHOBBI TEOPUH CHIIBHBIX 3JIEKTPOJIUTOB.

DJIEKTPOIUTAYECKAS JUCCOLMAINS BOIBI.
Bonoponansrii mokazarens. bydepubie
pacTtBOpBL. Temrieparypa KUNeHus u
TEeMIIepaTypa 3aMep3aHust KUIKOCTEN.

JlaGopaTopHnas padora
Omnpenenenue 6ydepnoctu u 6ydhepHoi
E€MKOCTH MOJIOKA.

CamocrosiTesibHas padoTa
[ToaroroBUTh JOKIA] HA TEMY:
«3Ha4YeHue BOAOPOIHOTO MTOKA3ATENS
IIPY MPOM3BOJICTBE MUILIEBBIX
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npoayktoB». KpoccBopa 1o teme:
«PacTBopbI»

Tema 2.4
XuMH4YecKas
KHHETHKA

Conep:kanue y4eOHOro MmaTepuasa

XUMHYECKash KUHETHUKA

Karamus

JlabopaTtopHasi paGora
3aBUCUMOCTbh CKOPOCTH PEAKLIUU OT
pa3IUYHBIX (PAKTOPOB.

CamocrosiTesibHas1 paboTa
[ToaroToBuTh pedepar Ha TEMY:
«DepMEHTATUBHBIN KaTaln3 B MUIIEBBIX
MIPOU3BOCTBAX»

Tema 2.5
IToBepXHOCTHBI
e sIBJICHUS

Conepxanue yuye0OHOro Mmarepuajia

CopOuust u ee Bubl. AGcopOIHs.
Ancop6uus. KanunsipHas KoHASHCAIUs.

AncopO1ys Ha TpaHUlle TBEPJOE TeJo-
pacTBOp. AJCOpOIIUS IIEKTPOIUTOB.
HNonoobmenHas aicopOrusi.

JlabopaTopHas padora
AJcopOIIMst YKCYCHOM KUCIOTHI
AKTUBHUPOBAHHBIM YTJIEM.

CamocrosiTesibHas padoTa
[ToaroToBuTh pedepar Ha TEMY:
«3HaueHue aJCOPOIIMOHHBIX MPOIIECCOB
JUTS TTUILEBBIX TEXHOJIOTHSX)»
IToaroToBUTL COOOIIIEHUE 10 TEME;
«Mcnonn3oBanue aacopOIuu B
XpoMaTorpauuIecKoM aHaJIu3e .»

Tema 2.6
Koaaouagnbie
CHCTEMBI

Conep:xkaHnue y4eOHOro MmaTepuasa

Jucniepcubie cuctemsl. Knaccudukamms
JTUCTIEPCHBIX cucTeM. OuncTKa U
MOJTy4EHUE KOJJTIOUAHBIX CUCTEM.

MonekynsipHO-KUHETUUECKHUE U
ONTUYECKUE CBOMCTBA KOJUIOUIHBIX
CUCTEM.
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DJIeKTPOKUHETUYECKHE CBOMCTBA
KOJUTOMIHBIX cucteM. CTpoeHue
MutesIbl. CTabuau3amus U KoaryJsius
KOJUIOUIHBIX CHCTEM.

CtpykTypooOpa3oBaHKE B IUCIICPCHBIX
cucteMax. TUKCOTPOIHS ¥ CHHEPE3HC.
Komnonnnasie [TAB. ComroOunuzanus

JlabopaTtopHasi paGora
[Tomy4yeHne KOIIOUAHBIX CUCTEM
Pa3HBIMU METO/IAMH.

JlabopaTopHas padora
Ornpenenenue nopora Koaryyisiuu 3071
TUAPOKCHUIA FKEJEe3a.

CamocrosiTesibHas paboTa
[ToAroTOBUTH COOOIIIEHHE 110 TEME
:«[Ipumenenue ynprpaduiabTpauu u
ANEKTPOANAIN3A B TUIIEBON
npomebituieHHocTH» Kommounnsie [TAB
B MMUIIIEBON TPOMBIILJIEHHOCTH
(npezenTanus).KpoccBopa o teme:
Komnouansie pactBopsr; [1oaroTroBUTH
JOKJIaJl Ha TEMY:
«MUKpOTreTEepOreHHbIE CUCTEMBI»

Tema 2.7
Muxkporerepore
HHbIE CUCTEMBbI.

Copnepxanue yueOHOro marepuaJjia

Anpo3zonu. Omynbscuu. [IeHsl.

Cycnensuu. [Topomku.

CamocrosiTesibHas padoTa
[ToaroToBuTh pedepar Ha TEMY:
«ITpoMbllIIEHHOE 3HAUYECHUE
MUKPOTE€TEPOTE€HHBIX CHCTEM»

Tema 2.8
Bbicokomolieky
JSIPHbIE
COCIMHECHMS U
HUX PACTBOPbI

Conep:xkanue y4eOHOro MmaTepuasa

Ctpoenune BMC u ux cBoiicTsa.
HaOyxanue.

CaoiictBa pactsopoB BMC. BM
anekTponuTel. Komnonnnas 3ammra.
Crynnu.
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Yernblii onpoc o pasaeny |l:

JlaGopaTopHasi paéora 2
N3yuenne KWHETHKY HAOyXaHUS
MOJIMMEPOB.
JlabopaTtopHasi paGora 2
N3ydenne BIUSHUS KUCIOTHI, IIETIOYH,
coJiell Ha HaOyxaHue JKeJIaTHHA.
CamocrosiTesibHasi padoTa S)
[ToArOTOBUTH KOHCIIEKT HA TEMY:
«Mcnonp3oBanue HaOyxaHUs B
TE€XHOJIOTUU MHUILEBBIX TPOU3BOJICTB .»
COCTaBUTbH OMOPHBII KOHCIIEKT IO TEME :
«BM anexkrpomnutsl. benku u cBolicTBa UX
pacTtBOpoB .»lIoAroToBKa K yCTHOMY
onpocy 1o pazaeny Il

Pasnean 3. 21

Xumuueckue

npespauienus

OCHOBHBIX

KOMHNOHEHm 08

nUWLE6020 CHIPbLA

U nUWLEsbIX

npPoOOyKmoe npu

Xpanenuu u

nepepabomke.

Tema 3.1 Conep:xkanue y4eOHOro MmaTepuasia 2

HN3menenue

CHLIPbS 1 N3meHeHue Chipbs U MUIIEBBIX

IHIEeBbIX IIPOYKTOB TIPH XPAHCHUH .

zggf:z::;f npH JlabopaTopHas padora 2
N3ydeHune MoJI0YHO-KUCIIOTO OPOKEHUS.
CamocrosiTesibHasi paboTa 2
[ToaroToButh pedepar Ha Temy :«He
HAJ0 yrouiaTh MIECEHb.
[IpenynpexaeHue mUIeBbIx
OTPaBJICHUN»

Tema 3.2 Conepxanue y4e0HOro MmarepuaJia 4
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IpeBpamenne | M3MeHnenus, npoucxogsuiye ¢ OeIKaMu,

OCHOBHBIX JUTIHAJIAMH TIpU 00pabOoTKe MUIIEBOTO
KOMIIOHEHTOB CBIPBSI.

MPOAYKTOB

MUTAHHS B xoge | VI3MCHCHNs, IPOUCXOMSIIUE C
NHMIIEBOi yIICBOAaMH, BATAMUHAMH, (hepMEHTaMHU
TeXHOJIOIrMH. P Pa3IMYHBIX BHJIaX 00pabOTKH

IMUIICBOTO ChIPbA.

JlaGopaTopHnas padora 2
Ornpenenenre aCKOpOUMHOBOM KUCTIOTHI B

CBIpBE.

JlabopaTopHas padora 2

N3ydeHune cnupToBOTrO OPOKEHHS.

CamocrosiTesibHas padoTa 4
[ToATOTOBUTH KOHCIIEKT HA TEMY :
«Bnusiaue 00pabOTKHM Ha MUIIIEBYIO
IICHHOCTH THIIEBHIX MTPOIYKTOB
JTlosiBlIeHHE TOKCUYHBIX MTPOYKTOB MPH
00paboTKe MUILEBOTO CHIPHS .»

Tema 3.3 Copaepxanue yue0OHOro marepuaJjia 2
HUcrounukn
3arps3HeHus Nctounuku 3arpsi3HEHUS MUILEBBIX
HIIEBBIX MPOIYKTOB.
NPOAYKTOB
poay CamocrosiTesibHas padoTa 1

IToaroToBUTsE COOOIIECHHUE IO TEME.
«Menuko-0nonoruueckue TpedboBaHus K
NUIIEBBIM IPOJLYKTAM »

Paszoen 4. 105
Memoowt
ananuza
RULLEB020 CHIPbA
U nPoOyKmoe

Tema 4.1 Coaep:xxanue yueOHOro Mmarepuajia 15
KavecTBeHHBIH
AHATH3 JlabopaTopHas padora 4
AHanuTu4ecKkre peakliui HEKOTOPbIX
KaTHOHOB.
JlaGopaTopHasi paéora 2

AHaluTHYECKHE PCAKINU aHUOHOB.
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KonTpoJsbHas 1adopaTopHas padora
AHanu3 coiu pacTBOPUMOM B BOJIE.

CamocrosiTesibHas padoTa
CocTaBuTh ONOPHBINA KOHCIIEKT M IJIaH
oTBeTa 110 TeMe: «KauecTBEeHHBIN
aHanu3» CoCcTaBUTh TaOJIUILY
AQHAJIMTUYECKUX PEAKIUNA KAaTUOHOB U
aHnoHoB. CoCTaBHUTh IJIaH aHAJIN3a
HEWU3BECTHOT'O BEIICCTBA.

Tema 4.2
KoauuyecTBeHH
bl AaHAJIN3

79

Tema 4.2.1
I'paBuMeTpuuec
KHH METOJ
aHaJIm3a

Conepxanue yue0HOro MaTepuaJjia

18

JlaGopaTopHas padora
OrnpeneneHue BIaKHOCTH ChIPbS U
TOTOBOM MPOTYKIIHH.

JlaGopaTopHas padora
Ornpenenenue 30JbHOCTH MUIIEBBIX
MPOIYKTOB.

JlabopaTopHas padora
Onpenenenue coaepxanus Ba B
KPUCTAJUTMYECKOM XJIopuae Oapus.

CamocrosiTesibHas padoTa
[ToaroToBUTH TJ1aH ¥ TE3UCHI OTBETA 11O
teme: «KomuecTBeHHbIN aHAIU3)
[ToaroTOoBUTH COOOIIIEHUE IO TEME:
«I'paBUMETPUYECKUN METOJ aHAJIN3a U
€ro MCMOJIb30BAaHUE B aHAIN3€E MUIIEBIX
MPOAYKTOB .» COCTABUTH OMOPHBIIA
KOHCIIEKT 10 TeMe «CrocoObl
BBIPAXKEHUS KOJIMYECTBEHHOI'O COCTaBa
pacTtBopoB. MatemaTudeckas o0padoTKa
pe3yJbTAaTOB aHAIN3a»

Tema 4.2.2
Turpumerpuyec
KHM aHaJIu3

Conepxanue yueOHOro MmarepuaJjia

39

JlabopaTopHas padora

O3HakOMJIEHHE C MEPHOM MOCYI0N U
TEXHUKON XMMHUYECKOr0 KCIIEPUMEHTA B
TUTPUMETPUUYECKON aHAIU3E.
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JlabopaTopHas padora
[IpuroroBieHue CTaHIAPTUZUPOBAHHOTO
pacTBOpa rUAPOKCH]IA HATPUSL.

JlaGopaTopnas padora
[IpuroToBneHue CTaHAAPTUZUPOBAHHOTO
pacTBOpa CONSTHOM KUCIIOTHI.

JlabopatopHasi paGora
OmnpeneneHne TATPYEMON KUCIOTHOCTH
CBIPbS U TOTOBOM IPOIYKIUHU.

JlabopatopHasi paGora

[IpuroroBneHue pacTeopa nepMaHraHara
KaJIUsl ¥ €r0 CTaHAapTU3alus 1o
IIaBEJIEBOM KUCIIOTE.

KonTpoabnas n1abopaTopuasi padora
Ornpenenenre MaccoBOM 10 KeENe3a B
coinu Mopa.

JlaGopaTopHas padora
[Ipurorosnenue pactBopa Tpunona b u
€ro CTaHJIapTU3ALIUSL.

JlabopaTopHas padora
Onpenenenue o0111€H )KECTKOCTU BOJIBI.

CamocrosiTesibHas padoTa

COCTAaBUTh OMOPHBIA KOHCIIEKT 10 TEME
«CyIIHOCTh TUTPUMETPUYECKOTO
aHaIN3a»

IToArOTOBUTH KOHCIIEKT HA TEMY:
«MeTtoz KUCIOTHO-OCHOBHOI'O
TUTPOBaHUs. MeTO OKUCIUTENIBHO-
BOCCTaHOBUTEIBHOTO TUTPOBAHUS.
MeTox KOMILUIEKCOMETPU

13

Tema 4.2.3
du3znko-
XHMHYECKHE
METO/bI
aHaJmM3a

Conep:xkanue y4eOHOro MmaTepuasa

33

JlabopaTopHas padora
OnpeneneHue cCoaepKaHnusi MEIU B
pactBope cysbdara Meau
(OTORIEKTPOKOIOPUMETPUUECKUM
METOJIOM.

JlaGopaTopnas padora
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Ol'[pCI[eJICHI/Ie COACPIKAHUS I'NTHOKO3bI
MOJIAPUMETPUUCCKUM MCTOJOM.

JlaGopaTopHasi paéora 4
Omnpenenenue conepxkaHusl caxapo3bl Ha
pedpaxkTomerpe.

JlabopaTtopHasi paGora 4

KauecTBeHHBIN aHAIN3 TPOCTENIINX
AMUHOKHCIIOT METOJOM OyMa)KHOM
XxpomaTtorpaduu.

JlabopatopHasi paGora 4
AHanu3 (GpaKkIMOHHOTO COCTaBa JIUMHIOB
U YTJIEBOJIOB MHUILIEBBIX MPOAYKTOB
METOJIOM TOHKOCIIOMHOU
xpoMmarorpaduu.

CamocrosiTesibHasA paboTa 11
[ToaroToBUTH IJ1aH U TE3UCHI OTBETA 110
TteMe: «CylnHOCTh (PU3UKO-XUMUYECKUX
MeTOoA0B aHanu3a . CylHOCTh
MOJIIPUMETPUUECKOTO METOAA AHAIIA3A )
CocraBuTh KapTOuku mkaisl Honnyca.
CyurHocTb pepakToMeTpUIECKOro
METO/JIa aHan3a (KOHCIIEKT).
[ToaroToBUTH OMOPHBIN KOHCIIEKT U IIJIaH
OTBETa MO TeMe: «XpoMarorpapuueckuit
aHanu3», «3HaUeHue
XpoMarpaguueckoro aHajimusa B
UCCIIEAOBAHUH MUIIEBBIX MPOIYKTOB)

BCEI'O: 270

JJist XapaKTepUCTUKU YPOBHSI OCBOEHUSI yUeOHOTI0 MaTepHraia UCIoiIb3yoTCs
cieayronme 0003HaYCHUS:
1. — o3HakomuTENbHBIN (Y3HABAHUE PaHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);
2. — penpoayKTUBHBIN (BBIIOJIHEHUE AEATEIBHOCTH 10 00pa3ily, MHCTPYKLIHUH WU TI0]T
PYKOBOJICTBOM)
3. — MIPOIYKTUBHBIN (MJIAHUPOBAHNE U CAMOCTOATEIHLHOE BHITIOJIHEHHUE JESTEIBHOCTH,
perieHre mpoOJIeMHBIX 3a1a4)
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3. YCJIOBUS PEAJIMBALIIMU JUCHUIIJINHBI

3.1. MaTepuaJIbHO - TEXHUYECKOE O0ecredeHue TUCHUIIIMHBI

Peanuzanus nMCIMIUIMHBI OCYIIECTBIISETCS B!

Kaouner o0menpogeccuoHaIbHBIX JUCHUILINH Ne 16

VYyeOnast ayautopus Il TNPOBEACHUS Y4YEOHBIX 3aHATHI, TPYNIOBBIX H
WHIUBUIYAbHBIX KOHCYJNbTALMM, JUISI CaMOCTOSITENIbHOW palOoThl, IJIsi TEKYIIEro
KOHTPOJISL U IPOMEKYTOYHOM aTTeCTallUU.

Cronm W CTya HOns TpENoAaBaTelisi, CTOJbl U CTYJbs A7 OOydaroluxcs, J0cKa,
TpuOyHa, HOyTOyk ASUS KS50AF c¢ Bbixogom B ceTh MHTEpHET M MpOrpaMMHBIM
obecrreuenneM: Microsoft Windows 7(Kontpakr Ne(327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecruiatHoe\cBoOOIHO pacmpocTpansemoe), SAnmekc Bpaysep
(6ecrutatHOC\CcBOOOHO pacmpocTpansemoe); 3kpaH Projecta SlimScreen (180x180 cwm)
Matte WhiteS, Case Black Grey; mynsTuMenuiinbiii mpoektop BenQ Projector MW663
(DLP , 3000 momen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, I11YV, 2
D/3D), creHapl, miakaThl, TaOJWIBI, IOJHBIH MYJIBTHUMEAMUHBIA KypC OpPTraHUYECKOM
XUMHUHU + BCE OMbBITHI opraHuku «OpraHuueckass XuMmus», BupTyanbHas J1abopaTtopusi»,
y4€0HO-METOIMYECKUIM KOMILIEKC « XUMHUSI.

JlaGopaTopus xumun Ne 14

VYyeOHas ayauTopusi 1 IPOBEICHUS Ja00paTOPHBIX 3aHATUM, JJIA TPYHIOBBIX U
WHIUBUyAIbHBIX KOHCYJIbTAIIUH, IJI TEKYIIETO KOHTPOJIS.

Cron w cryn [ npenojaBaresisi, KOMIUIEKT JjabopaTopHol wmelenu i
00yUarommxcs.

JlabopatopHoe oOOpyIOBaHHWE U TpUOOpHI: OaHd BOASIHAS, JAUCTUIUISATOP,
pedpakToMeTp, TOIIPUMETP, (HOTOITEKTPOKOIOPUMETP, BIaroMep, BeChl aHAJTUTHUECKUE,
BECHl  TEXHOXHMHYECKHE, XOJOMWIBLHUK  OBITOBOW, OTHETYIIMTENb,  INTATHBBI
METAJINYECKHE, OCHAICHHbIE Ha0OpaMu JanoK W KOJeI, CYIIWJIKA IJs CTEKJISHHON
MOCY/IbI, KA} BHITSDKHOM, MIKad CyIIMIbHBIN, TEPMOCTAT, My(esibHasl Teub, MOWKAa,;

JlabopaTopHble TPUHAMICKHOCTH U TOCyAa: CIUPTOBas ToOpenKa, TPyOKu
CTeKJIsiHHbIE, (apdopoBbie TPEYrodbHUKH, IITATUBBI JJI TPOOUPOK, IIMATeNn
METaJUIMYECKHE, JIOKKHU TUIACTMACCOBBIE JUISl CBHIMYYUX MPOIYKTOB, MHUKPOIIATENb,
npoOUpKK JTabopaToOpHbIE, CTaKaHbl XMMHUYECKHE, KOJObI KOHUYECKHE OplieHMeiepa,
BOPOHKA CTCKJISIHHAS KOHWYECKasi, OFOKCHI, CTAKAaHUMKH [JIS1 B3BEIIUBAHUS, YKCHUKATOP,
CKJISTHKH JIJISI PEaKTUBOB, CKIISTHKU C TyOyCOM, KOJIOBI, CTEKJIa YaCOBbIC, KPUCTAIIIN3ATOP,
TpyOKH XJIOpKaJbIlMEBbIC, MPEIMETHBIC CTeKIA, (hapdopoBas vaia, crynka (papdoponas ¢
NEeCTUKOM, Oymara WHAMKAaTOpHAas YHHUBeEpcalibHas, Oymara (uUIbTpOBasIbHAS, BaTa
THTPOCKOMUYECKasi, JAep KaTenu ISl MPOOUPOK, KapaHaall U3 BOCKA MO CTEKIY, MalOUYKH
CTCKJISTHHBIC, THWHIET, MPOOKM pE3MHOBBIC, PE3MHOBBIC TMEpUYaTKH, ceTka acbecToBas
METaJIJIMYecKasi, KOHTEHHEp [JIsi pPEeYHOro TMecKa, anTedyka Mg OKa3aHWus TIepBOM
MEIUIIMHCKON MTOMOIIN; XUMHUUYECKHE PEAaKTUBBI B COOTBETCTBHUH C paboyeii mporpaMMoHu.

Mebenb: TeMOHCTPAIIMOHHBIA CTOJ, JIOCKAa ayAWTOpHAas, mkad I XUMHUYECKHUX
pEaKTUBOB, KA MJIT XUMHUYECKOU MOCYIbI, celid, cTo il mpuOOpOB, CTOJ JJIT BECOB,
CTOJI Ta0OPaTOPHBIN, KA — CTEIUTAXK, yUeOHO-METOANIECKUN KOMITIIEKC « XUMUSD.
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C uenbto obecrieueHrs BBIMOJHEHUS 00YYaAIOIUMUCS MPAKTUYECKUX 3a/laHui Ha
7a00paTOPHBIX 3aHATHUSX C UCIOJIb30BAHUEM NEPCOHAJIBHBIX KOMIIBIOTEPOB, B Ipoliecce
U3Y4YeHUS]  JUCHUIUIMHBI ~ HCMOJB3yeTcs  Jiabopartopusi  MH(OPMATHKH U
UHGPOPMANMOHHBIX TEXHOJIOTHI B IPO(eCCHOHAIBHOM AeATeabHOCTH Ne 25.

VYyeOnast  ayauTopus Uil NpOBeAeHUs  1a0OpaTOpHBIX  3aHATHMA, VIS
CaMOCTOSITeJIbHON paOOThI, /ISl TEKYIIETO KOHTPOJIS.

Cron m Kpeciao Ansl TMpenojaBaress, CTOJIbI W Kpeciaa Juisi 00ydaroImuxcs,
nepcoHaibHbIe KommbioTepsl Athlon 64 x2 4200 — 15 mT. ¢ BEIXO0M B ceTh MHTEpHET U
nporpaMMubiM oOecnieueHueM: MS Windows 10(xontpakt Nell2 ot 30.07.2015), 1C:
[Mpenmpustue  §(nuuen3uoHHsld  goroBop 2205 ot 17.06.2015), LibreOffice
(6ecrutatHoe\cBOOOHO — pacmpoctpansemoe),  Sunekc.bpaysep(6ecmiatHoe\cBOOOIHO
pactipoctpansiemoe), Ham Can 10(kontpakt NeCCG BP-542 ot 04.10.2017), GIMP
(6ecrutatHoe\cBOOOHO — pacrmpoctpansemoe), Inkscape Project(6ecruratHoe\cBoOOIHO
pacnpoctpansiemoe), CIIC Koncynprant Ilmoc(moroBop 5329-C ot 01.06.2015),
Hanoromnatensiuk FOJI(6ecmmaTHOe\CBOOOHO pacnpocTpaHseMoe), DKOHOMHYCCKHI
anamu3  4.0(morosop 2007\158 ot 23.10.07), MathCad Edu, Ramus Educational
(becrutatHoe\cBoOOAHO — pacmpocTpansiemoe), Bizagi Modeler(6ecmmatHoe\cB0OOIHO
pacnpoctpansemoe), 7 Zip(oecriaTHoe\CBOOOIHO pacipoCTpaHsIeMOe).

Y4yeOHo-MeTOIUYECKOe  oOOecrevyeHHe:  y4eOHO-METOJUYECKUNA  KOMIUIEKC
JUCUUIUIMHBL «XUMHS», BKIIOYAIOUIMI ydyeOHOe mocoOue, 1adopaTopHbIA MPAKTHKYM,
METOJMYCCKHE YKa3aHUS MO W3YUYCHUIO JUCITUIUIMHBI, METOJIMYCCKHE PEKOMEHIAINN TI0
MPETNOJaBaHAI0  JUCIUIUIMHBI,  METOAWYECKHE  YKa3aHWS 1O  OpTaHHW3alluu
CaMOCTOSITEJIbHOM paOOThl 00yYaIOLIUXCSl.

3.2. UnpopMannoHHoe od0ecneyeHue 00yueHust

OCHOBHBIC HCTOYHUKH:

OUN 1: Xumuyeckuil cOCTaB MUILEBOTO CHIPbS MPOIYKTOB, €r0 TEXHOJOTHYECKOE
3HaueHue: y4eb. mocod. mucuurmuHe Xumusg / Coct. H. A. CaBenbkuHa. — BpsiHCK:
OI'BOY BO bpsuckuii 'AY, 2020. — 64 c.

OU 2: ®u3nKO-XUMHYECKOE COCTOSTHUE U CTPOCHHE MUILEBOTO ChIPbs U MPOYKTOB.
XUMUYECKOE NPEBpAIICHUE OCHOBHBIX KOMIIOHEHTOB IHILEBOTO ChIPbS U MHUIIEBBIX
IPOJIYKTOB MPHU XpaHEHUHU U mepepadoTke: yued. mocod. aucuurummae Xumus / Coct. H.
A. CagenbkuHa. — bpsaack: ®I'6OY BO bpsuckuii ['AY, 2020. — 165 c.

OWU 3: MeTonbl aHanu3a MUIIEBOTO ChIPbs U MPOAYKTOB: y4el. MOCOo0. JUCIUIIIMHE
Xumust / Coct. H. A. CaBenbkuna. — bpsiack: @®I'bOY BO bpsuckuii ['AY, 2020. — 88 c.

OU 4. Apremona, D. K. OcHOBBI 00111eii 1 OMOOPTaHUYECKOM XUMHH : y4eOHOE
nocobue / Apremona 3. K., JImutpue E. B. — Mocksa : KnoPyc, 2020. — 248 ¢. —
ISBN 978-5-406-00513-2. — URL: https://book.ru/book/933961 .— Tekcr
DIEKTPOHHBIM.

OWU 5. bounapesa, JI. I1. ®uznueckas u komuionanas xumus (Teopust u mpakTHUKa) :
yaeonoe mocoobwue / JI. I1. boumapesa, T. B. MactiokoBa. — Boponex : BopoHexckwii
rOCyJapCTBEHHBIM YHUBEPCUTET WHKEHEPHBIX TexHomorui, 2019. — 288 ¢. — ISBN 978-
5-00032-409-7. — TekcT : »neKTpOHHBIN // DneKTpoHHO-OMONHOTeUHas cuctema [PR
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BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/88444.html .— Pexxum mocrymna:
JUTSL aBTOPU3HP. MOJIb30BATENEH.

OU 6. Ananutnueckas xumus : yuedHoe nocodue st CI1O / O. b. Kykuna, O. B.
Crnenuona, E. A. Xopoxopnuna, O. b. Pynakos. — Capatos : [IpodoOpazoBanue, 2019.

— 161 ¢. — ISBN 978-5-4488-0373-4. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeuHast cucTrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/87269.html  .—  Pexxum  goctyma: mis  aBTOPHU3UD.
MOJIb30BATEINIEN

JlonoTHUTeIbHbIE UCTOYHUKH:

J 1: JlaGopaTopHblii mpakTukyM mo xumuu: yueO. mocobme / Coct. H. A.
Cagenbkuna. — bpauck: ®I'BOY BO bpsuckuii ['AY, 2020. - 99 c.

JIN 2: KokopeBa, B.B. OcnHoBbel xumuu : yueOHoe mocobue / Kokopera B.B.,
Cronsiea O.11. — Mocksa : KnoPyc, 2019. — 187 c. — (06akanaBpuar). — ISBN 978-5-
406-06825-0. — URL.: https://book.ru/book/931203. — TekcT : 37eKTPOHHBIH.

JU 3. bpsauckuii, b. S. Kommonanas xumus : yuebnoe nocobue / b. 5. bpsHckuid.
— Caparos : By3osckoe o6pazoBanue, 2017. — 104 c. — ISBN 978-5-4487-0038-5. —
Tekcr : anexTpoHHbId // DnekTpoHHo-O0ubOaMoTeunas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/66632.html . — Pexum nmoctyma: ajas aBTOPHU3UP.
[lonp30BaTenen

JIN 4. IlonyskroBa, B. A. AHanMTHYECKasd XUMUsl. XUMAYECKAE METOAbl aHAIU3A :
yuebHoe nocodue / B. A. IlomysktoBa. — benropon : benaropoackuii rocyaapCTBEHHbIN
TexHonornueckuii yauepcuteT uMm. B.I'. Illyxosa, O9bC ACB, 2018. — 131 c. — ISBN
2227-8397. — TekcT : 2neKTpoHHBII // DnekTpoHHO-O0ubnoTeunas cucrema [IPR BOOKS
: [carit]. — URL.: http://www.iprbookshop.ru/92239. — Pexwum goctyma: ajis aBTOPH3HP.
[Tonp30BaTenen

HuTepHeT- pecypcsbl:

U-P 1 Xumus. OOpa3oBaTeibHBIM CaWT JJisi IIKOJBHUKOB M  CTY/JCHTOB
[DnexTponHnblii pecypc]: caiit // Pexum gocryma: http://hemi.wallst.ru/ . - Jlara
obpamenus: 10.02.2020. — 3arnaBue ¢ sKpaHa.

HU-P 2 DBC «Book.ru» [DnektpoHHblii pecypc]: caiit // Pexum mpocrymna:
https://www.book.ru/ lata oopamenus: 10.02.2020. — 3ariaBue ¢ 3KpaHa.

N-P 3 EnuHoe okHO JocTyna K o0pa3oBaTeIbHBIM pecypcam [ DIeKTPOHHBIN pecypc:
caiit // Pexxum pocrtyma: http://window.edu.ru/catalog/ . - lata oopamenus: 10.02.2020. —
3aryiaBue ¢ SKpaHa.

HUcnosb30BaHue aKTUBHBIX U MHTEPAKTHBHBIX (JOPM NpOBeIeHUs 3aHATUI

B memsx peanum3anuyd  KOMIIETEHTHOCTHOTO TOAXO0MAa, 11 (OPMHUPOBAHUS W
pa3BuTHs OOmUX M TPO(ECCHOHATBHBIX KOMIETCHIMN OOydJaroImmxcs, B TIpolecce
W3YYCHUS AUCIUIUIMHBI UCTIOIB3YIOTCS CJICIYIONINE aKTUBHBIC U WHTEPAKTUBHBIC (hOPMBI
MIPOBEICHUSA 3aHITUI:
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Ne HaumeHoBaHue TeMbl/ IIpumensiembie
n/n pasjiena AKTHUBHbIE U Kparkas xapakrepucruka
HHTEePaKTHBHbIE
MeTObI
1 |Tema 1.3 Yriesonsl VYpok - quanor OO6yuaromumcst npeJyiaraoTcs
3aHMMATEJIbHbIE BONPOCH M HAYMHAETCS
JUaJor C LEeJbI0 IOMCKAa OTBETa 3aTeM
BBICJIYIIIMBAIOTCSI BO3MOJKHBIE BapUaHTbI
OTBETOB, UJIEH.
2 |Tema 1.5. Buramunsl VYpoxk npezentanus | O0ydarommmcs BBIJIAETCS TeMa
NpEe3eHTalUd W IUIAaH €€ COCTaBJICHUs
(BUII BATAMUHOB)
3 |Tema 1.6 ®epmeHTHI. Ypok - OOyuaromuecss 3apaHee IOJNy4alOT TEMbI
KOH(epeHIUs JIOKJIaI0B M TOTOBST 110 HUM BBICTYILICHUS
(3nauenus GepMEHTOB B Pa3HBIX OTPACIISIX
MUIIEBON TPOMBIIUIEHHOCTH).
4 | Tema 2.4 Xumnueckas Mosrosoii mitypm | OOyvaromuecs BbICKa3bIBAlOT — OOJbILIOE
kuHeTuka. Karanus. KOJIMYECTBO BAapUaHTOB DEILEHHUS, a 3aTeM
U3  BBICKa3aHHBIX HJeH  oTOMparoTcs
HauboJee ynayHble, IPaKTHYHBIE
5 |Tema 2.6 Komnougnsie TBopueckoe Bocnpoussenenue oOyuaromumMucs
CUCTEMBI 3a/laHue - MOJy4eHHOW paHee WH(OpPMALUU B BUIE
TECTa, KpOCCBOpA
6 | Tema: Komutonnnere ITAB. Ypok - nuckyccus B mpouecce amckyccun —oOydaroruecs
OPUBOJAT JOBOJBI IOJOXKHUTEIBHOTO U
OTPULATENIBHOTO 3HAYEHUs JTOro Kiacca
BEIIECTB JIJIsl YEJIOBEKa
7 |Tema?2.7 VYpok - cemuHap OOyuaromuecss JensaTcss Ha TpyHnmbsl U
MuKporeTeporeHHbIe KaXJIOW Tpymnme BbigaeTcs 3ananue (1o
CUCTEMBI pa3HbIM  BUJAM  MHUKPOT€TEPOT€HHBIX
CHUCTEM)  3aTeM Ha  YpPOKE  OHH
XapaKTEPU3YIOT UX
8 |Pazgen Il ®usuko- Onumnuana Cpenu rpynm 0OyYarOIIUXCS MPOBOIUTCS
XUMHUYECKOE COCTOSIHUE U UHTEJJIEKTyaJlbHOE ~ COpPEBHOBaHUE IO
CTPOEHHE MULIEBOTO ChIPbS U pasfeny  JAUCLUMIUIMHBL,  IO3BOJIAIOIIEE
MIPOJYKTOB. BBISIBUTh HE TOJIBKO 3HaHMS (DaKTHUECKOTO
Marepuana, HO U YMEHHUE NPUMEHSATH 3TH
3HAHUS B HOBBIX  HECTaHJapTHBIX
CUTyallUsiX, TpeOyIOIUX  TBOPUYECKOTO
MBITIICHUS
9 |Tema 3.2 IlpeBpaiienue Keiic - Mmeron OObyuarommuecs MOJTYYaroT Habop
OCHOBHBIX KOMIIOHEHTOB CUTYallMOHHBIX 33/1a4 U PEIIaloT UX
MPOJIYKTOB MUTAHUS B XO/I€
MHUIEBONA TEXHOJIOTHUU
10 | Tema 3.3. Mcrounuku Meron npoexToB ITomoraer o0yuaemMomy cTarhb
3arpsi3HEeHUs MUILEBbIX TaJaHTINBBIM co3/1aeT yCIIOBUS
IIPOJYKTOB COTPYJHUYECTBA B cooOriecTBe
rccienoBaTenell npeasararoTcsi MpoeKThl ¢
npobaemMoit 3arpsi3HEHUs MUIIEBBIX
MIPOJTYKTOB
11 | JlaGopaTopHOe 3aHsTHE:! KonnekruBHast OOyuaronecss TMONY4YalOT HCCIETyEeMBbIH
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KontponsHas 1/p MBICITUTEIbHAS oOpaser; Ccolnm HEW3BECTHOTO COCTaBa M
(9KcriepuMeHTaNbHas 3a/1a4a) | AeATeIbHOCTD — MPOBEAs P W3YYEHHBIX AHATUTUYECKUX
Ananus comnu, pabora B peakuuii JOJKHBI OIIPEIEIIUTh
pacTBOPUMOCTH B BOJIE MHUKpPOTpyImax KayeCTBEHHBIH COCTaB

(mapax)

12 | JlabGopaTopHOe 3aHsTHE:! KonnextuBHas OOyuatomuecss ~ TOJIYYalOT  MHIIEBBIC
KontpossHas 1/p. MBICITUTEIbHAS OPOAYKTBl B KOTOPBIX  HMCHOJB3YS
OrnpesenieHue TUTPYyEMO JIESITEIIBHOCTD — HW3YYECHHBI  KHCIOTHO-OCHOBHOM  METOJ
KHCJIOTHOCTH CBIPbS U pabora B TUTPOBAHHS ONPEACIISIOT KUCIOTHOCTD
TOTOBOH MPOIYKIINU. MUKpPOTpyImax

(mapax)

13 | JlabGopaTopHOe 3aHsTHE:! KonnextuBnas OOyuaronecss moiay4yaroT coib Mopa u
KontponsHas 1/p MBICITUTEIbHAS UCTIONB3YsS METOJ IEepMaHraHATOMETPUU
Omnpenenenue MaccoBoOn JeSITebHOCTD — OTIpPEIeNIAIOT COJepKAHNE B HEH jKese3a
1oy kene3a B conu Mopa | pabora B

MUKpPOTpyIax
(mapax)

14 | JlabopaTopHoOe 3aHsTHE: Konnekrusnas OOyyaromuecs nojy4daroT 0Opasibl BOJbI
Omnpenenenue oomei MBICITUTEIbHAS U3 Pa3HBIX MCTOYHUKOB U ONPEACIAIOT e
KECTKOCTH BOJIBI. JeSITeTbHOCTD — KECTKOCTh METOJIOM KOMITJIEKCOMETPUHU

pabora B
MUKpPOTpyIax
(mapax)

15 |JIabopaTopHoe 3aHsTHE: KomnexruBnas OOyyaromuiecss M3y4arOT METOJ aHalu3a
Omnpenenenne coaepkaHusi | MBICTUTEIbHAS 3aTeM IOJIy4aloT HUCCIEAyeMBbId o0paser u
MeIU B pacTBOpe CynbdaTta | JeITeNbHOCTD — UCCIIEYIOT €ro.

Meau pabora B
(OTORTIEKTPOMETPUUECKUM | MUKPOTPYIIIAax
METOI0M (mapax)

4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUSA JUCIIUITJINHBI

KoHTpons u olleHKa pe3ynbTaTOB OCBOCHUS

AUCHOUILIMHBL  OCYHICCTBIIACTCA

npernojaBaTesieM B Mpoliecce NPOBEIACHUs 3aHATHH, 00s43aTeNbHOTO TECTUPOBAHUS,
3acIylIUBaHUsl COOOIIECHUH, TOKIA0B U JAOOPATOPHBIX padoT U Ap.

Pe3yabTaTsl 00y4yeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHMA)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKA

pe3yJabTaToB 00y4eHHsI

YMeTh: MMPUMCHATH OCHOBHBIC 3aKOHBI
XUMHH IS pEIIeHUs 3a7a49 B 001acTu
npodeCCHOHAIBHON JESTEIHHOCTH,

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromIUXCsl MPHU BHIMIOTHEHUN U 3alIUTE Ja-
OOpaTOpPHBIX pabOT, BHIITOJIHEHUH JTIOMAITHUX padoT,
TECTUPOBAHUS, YCTHBIX OMPOCOB U JIp. BUIOB
TEKYIIEro KOHTPOJIS TEKYIIEr0 KOHTPOJISI

HCIIOJIB30BaTh CBOMCTBA OpraHU4YCCKUX
BCIIECTB, JUCIIEPCHBIX U KOJUIOMAHBIX CUCTEM
JJIA OIITUMHU3alIlKU TEXHOJOTMYCCKOI'O
mpomnecca,

DKcnepTHas OlleHKa Pe3yIbTaTOB JIEATEIbHOCTH
00YJarOIIUXCS TIPU BHIMIOJTHCHUN U 3aIHUTE Jia-
O0opaTopHBIX paboT, BHITOTHEHUH JIOMAIIIHUAX padoT,
TECTUPOBAHUS, YCTHBIX OIPOCOB H JIP. BHJIOB
TEKYIIET0 KOHTPOJIS
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OIUCBIBATh YPABHEHUSMH XUMHUYECKUX
peakuuii IpoLECCH, JIeXkKalllie B OCHOBE
IIPOM3BOJICTBA IIPOJOBOJIBCTBEHHBIX
IPOAYKTOB;

DKCIepTHas OLIEHKA PE3YJIbTaTOB JIEATEIbHOCTH
00y4aromuXxcst MPH BHIMOJIHEHUH U 3AIIUTE
71a060paTOpHBIX PabOT, BHINOTHEHUH TOMAIIHUX
paboT, TECTUPOBAHUS U Jp. BUIOB TEKYILETO
KOHTPOJIA

MPOBOJIUTH PACUETHI IO XUMUUYECKUM
dbopMynaM U ypaBHEHHSIM pEaKLUu;

OKcnepTHas OLIEHKA Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromnXCsl MPHU BHIMOJTHEHUU U 3aIIUTE
71a00paTOPHBIX pabOT, BHITOJIHEHUH JIOMAITHUX
paboT, TeCTUPOBAHUS U JP. BUIOB TEKYILETO
KOHTPOJIA

UCIIOJIB30BaTh JJAOOPATOPHYIO TIOCYTY U
000pyI0BaHUE;

OKCHepTHas OLIEHKA PE3yJIbTaTOB EATEIBHOCTH
00y4aroIuXCs NP BBINOJIHEHUN U 3aLIUTE
71a00paTOPHBIX PaOOT, BBHIIOIHEHUH TOMAIITHUX
paboT, TECTUPOBAHUS U Jp. BUIOB TEKYILETO
KOHTPOJIA

BBIOMPATh METOJI M X0l XUMHUECKOT'0 aHAJIN3a,
o0UpaTh PEaKTUBHI U aNIaparypy;

DKclepTHasi OLEHKA PE3YJIbTaTOB NEATEIBHOCTH
00y4aroluXxcsl MpH BBINOJIHEHNUH U 3aIIUTE
71a00paTOPHBIX PaOOT, BBIIOJIHEHUH TOMAITHUX
paboT, TECTUPOBAHUS U JIp. BUIOB TEKYILETO
KOHTPOJIA

IMPOBOAWUTH KAaUCCTBCHHBIC PCAKIIUN HA
HEOpPraHWYECKHUE BEIeCTBA U OHBI,
OTAEJBHBIE KJIACCHl OPTAHUYECKHUX
COE€IUHEHMI;

DKcnepTHas OLIEHKA Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromInXCs NP BHIMOTHEHUN U 3aIUTE
71a00paTOpHBIX PaboT, BHINOJHEHUH TIOMAIIHUX
paboT, TeCTUPOBAHUS U JP. BUIOB TEKYILETO
KOHTPOJIS

BBITIOJIHSTh KOJIMYECTBEHHBIE PACUETHI COCTAaBa
BEIIECTBa 10 pe3yibTaTaM U3MEpPEHUl;

DKcnepTHas OLIEHKA Pe3yJIbTaTOB JAeATEIbHOCTH
00yJaronuXxcst MPH BHIMOJTHEHUH U 3aIIIUTE
1ab0paTOpHBIX PaboT, BHIMOTHEHUH TIOMAIIHUX
paboT, TECTUPOBAHUS U JP. BUOB TEKYIIETO
KOHTPOJIA

co0Jr01aTh NMpaBUiia TEXHUKUA 0€30MaCHOCTH
npu paboTe B XuMudeckoii 1aboparopuu

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromInUXCsl MPHU BHIMIOTHEHUN U 3aIIUTE
71a00paTOpHBIX PabOT, BHINOTHEHUH TOMAIIHUX
paboT, TeCTUPOBAHUS U JP. BUIOB TEKYILIETO
KOHTPOJIS

3naTb: OCHOBHbBIC IOHATHUS U 3aKOHBI XHUMUU,

DKcrepTHas OLIEHKa PE3yJbTaTOB JIEATEIbHOCTH
00yJaronuXxcst Py BHIMOJTHEHUHU JOMAITHUX PaboT,
TECTUPOBAHUS U Jp. BUJIOB TEKYIIETO KOHTPOJIsS

TeopeTnyeckre OCHOBBI OPraHUYECKOM,
(bu3UYECKOM, KOJUTOMTHON XUMUU;

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromuXCcs MPH BHIMOTHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

IloHsaTHe XUMUYECKOM KHHETHUKHU U KaTalln3a;

9KCHCpTHa$I OLICHKA PE3YyJIbTATOB ACATCIbHOCTHU
00yJaronuXxcst Py BHIMOJIHEHUHU JOMAIITHUX PaboT,
TCCTUPOBAHUA U AP. BUAOB TCKYILICTO KOHTPOJIA
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KJIAaCCU(UKALIMIO XUMHUYECKUX PEeaKIi U
3aKOHOMEPHOCTHU UX MPOTEKAHMUS;

DKcnepTHas OIEHKA Pe3yJIbTaTOB ACATEILHOCTH
00yYaromuxcst Py BHIMOJIHEHUH JJOMAIIHUX padoT,
TECTUPOBAHUS U JIP. BUJIOB TEKYIIEr0 KOHTPOJIS

o0paTuMble 1 HEOOPATUMBIE XUMUYECKUE
peaKuuyu, XMUMUYECKOE PABHOBECHE, CMEILIEHUE
XMMHUUYECKOI'0 PABHOBECHUS 10/ JEHCTBUEM
pas3In4HbIX (HaKTOPOB;

OKcnepTHas OLIEHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromuXCcsl NP BHIMOJIHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

OKHCJIUTCIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUU,
pPE€aKknuu HOHHOI'O O6M€Ha;

OKcnepTHas OLIEHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromuXcsl MpHU BHIMOJIHEHUN JOMAaITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIsS

TUApPOJIn3 COHCfI, JAUCCOLNUAIINIO DJICKTPOJIUTOB
B BOAHLIX pacTBOpax, MOHATHUC O CUJIBHBIX U
cia0BIX QJICKTPOJINTAX;

DKcnepTHas OlIeHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00yJarouMXxcst Py BHIMOJIHEHUHU JOMAIIIHUX PaboT,
TECTUPOBAHUS U JIP. BUJIOB TEKYIIET0 KOHTPOIIS

TEIUI0BOM 2(PPEKT XUMUYECKUX PEaKLUH,
TEPMOXUMHYECKUE YPABHCHHUS;

DKcIepTHas OLEHKA PE3YJIbTaTOB IEATEIBHOCTH
00y4aroluXxcs Npyu BEINOJIHEHUH JOMaIIHUX padoT,
TECTUPOBAHUS U JIP. BUIOB TEKYILEr0 KOHTPOJIS

XapaKTEPUCTUKHU PA3JIUYHBIX KIAaCCOB
OPraHUYEeCKHUX BEIIECTB, BXOAIINX B COCTaB
CBIPbSl U TOTOBOM MUILEBOM MPOIYKIINH;

DKcnepTHas OLIEHKA Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromuXCsl MPHU BHIMOJIHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

CBOICTBA PACTBOPOB U KOJUIOMIHBIX CUCTEM
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM;

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromuXcs MpHU BHIMOTHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

AUCIICPCHBIC U KOJJIOUIHBIC CUCTCMBI
IMUIICBBIX IPOJAYKTOB,

DKcnepTHas OLIEHKA Pe3yJIbTaTOB JAeATEIbHOCTH
00yJaronuxcst Py BHIMOJIHEHUHU JOMAIITHUX PaboT,
TECTUPOBAHUS U Jp. BUJIOB TEKYIIETO KOHTPOJIS

pOJIb ¥ XapaKTEePUCTUKH MOBEPXHOCTHBIX
SBJIEHUN B IPUPOJHBIX U TEXHOJIOTHYECKUX
poreccax;

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromuXcs MpHU BHIMOJTHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

OCHOBBI AaHAJIMTUYECKON XHMMU |

DKcrepTHas OLIEHKa PE3YJIbTaTOB JIEATEIbHOCTH
00yJaronuXxcst MPH BHIMOJTHEHUHU JOMAIITHUX PaboT,
TECTUPOBAHUS U Jp. BUJIOB TEKYIIETO KOHTPOJIS

OCHOBHBIE METOBI KJIIACCHYECKOTO
KOJINYECTBEHHOTO ¥ (PU3MKO-XUMHUYECKOTO
aHaIN3a;

DKcnepTHas OlleHKa Pe3yJIbTaTOB JIEATEIbHOCTH
00y4JaromuXcs MpH BHIMOTHEHUN JOMAITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

Ha3HA4YCHHE U TIPaBUJIA UCTIOIH30BaAHUS
1a60paTOPHOTO 00OPYIOBAHUS U ATITAPATYPHI;

DKcrepTHas OLIEHKa PE3YJIbTaTOB JIEATEIbHOCTH
00yJaronuxcst Py BHIMOJTHEHUH JOMAITHUX PaboT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS
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METO/Ibl ¥ TEXHUKY BBITOJTHEHUS XUMUICCKUX
aHaJIN30B;

OKcnepTHas OIEHKA Pe3yJIbTaTOB AEATEILHOCTH
00y4aromuxcst MPH BHIMOJIHEHUH JOMAIIHUX padoT,
TECTUPOBAHUS U JIP. BUJIOB TEKYIIEro KOHTPOIIS

npremMbl 6€30MacHOi paboThl B XUMHUYECKON
nabopaTopuu

OKcnepTHas OLIEHKA Pe3yJIbTaTOB JIEATEIbHOCTH
00y4aromuXcsl MPU BHIMOJIHEHUN JOMAaITHUX padoT,
TECTUPOBAHUS U JP. BUJIOB TEKYIIETO KOHTPOJIS

@dopMBI ¥ METOJbI KOHTPOJIA M
oOyJarmmxcs He

TOJIBKO OCBOCHHBLIC

OLICHKH PE3yJIbTaTOB OOYYEHUs MPOBEPSIOT Y
YMEHUSI M YCBOEHHBbIE 3HaHUS, HO W

c(hOopMUPOBAHHOCTH TPOPECCHOHATIBHBIX U OOIIUX KOMIIETEHIUH.

TexHosiorun ¢gopmMupoBaHusi 00X KOMIIETEHIM I

Kon n conep:xxanue 001uX KOMIeTeHIM

Texnosuornu gpopmuposanus OK
(Ha y4eOHbIX 3aHATHSX)

OK 1. [ToHuMaTh CyIIHOCTh ¥ COLTUAIbHYIO
3HaYMMOCTb CBOEH OyayIiel npodeccun,
IIPOSIBIISITh K HEM YCTOMYUBBIN MHTEPEC

JleMoHCTpalus yCTOMYMBOTO MHTEPEca K Oyayien
npodeccumu.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITebHOCTb, BEIOUPATh TUIIOBBIE METO/IbI U
CIO0COOBI BBITOJIHEHUSI TPO(PECCHOHAIBHBIX
3aJa4, OLEHUBATh UX YPPEKTUBHOCTH U
Ka4yeCcTBO

MotuBrpoBaHHOE 000CHOBaHKE BbIOOpA U IPUMEHEHUS
METO/IOB U CIIOCOOO0B pelIeHus TpoQecCuOHaIbHbBIX
3ajjad Ipu OCYLIECTBICHUU IPOPECCUOHATBHON
JeSITeNbHOCTH. TOYHOCTb, IPAaBUIBHOCTD U IOJIHOTA
BBINOJIHEHUS TPO()ECCHOHANIBHBIX 3a/1a4.

OK 3. [IpuHuMaTh pemieHus B CTaHAAPTHBIX U
HECTaHJIaPTHBIX CUTYalUsSIX U HECTU 33 HUX
OTBETCTBEHHOCTh

JleMoHCTpanus cnocoOHOCTH MPUHUMATh PEIIEHU B
CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYallUAX U HCCTH 3a
HUX OTBETCTBEHHOCTb IPU OCYLIECTBICHUN
pohecCHOHATIbHOM e TENIbHOCTH.

OK 4. OcymiecTBiTh NOUCK U
UCIIOJIb30BaHue WH(popMaIuu, HeoOX0AMMOM
U1 3P PEKTUBHOTO BHIOTHEHUS
npodeccuoHaNbHBIX 3a]a4,
npo¢eCCHOHATBLHOTO ¥ IMYHOCTHOTO
pa3BUTHS

OnepaTUBHOCTb ITOUCKA U MCIIOJIb30BAaHHSI HEOOXOAUMOMH
MH(pOpMaLUu AJ KaYECTBEHHOT'O BBITIOJTHEHUS
npodecCHOHATBHBIX 33]a4, MPO(EeCcCHOHAIBHOTO U
JUMYHOCTHOTO Pa3BUTHUS

[IIvpoTa UCTI0JIBb30BaHUSA PA3ITUYHBIX HCTOYHUKOB
nH(pOpMalKH, BKIIOYas 3JIEKTPOHHBIE.

OK 5. Hcnonb3oBaTh MHYOPMAIIHOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH B
npodecCHOHATIBLHOM 1S TeTbHOCTH.

OrnepaTuBHOCTb, TOUHOCTh U IIMPOTA OCYIIECTBICHUS
OTIepaIHii 0 KaUeCTBEHHOMY U KOJIMYE€CTBEHHOMY
aHaJIM3y BEIIECTB C MCMOJIb30BaHUEM OOIIETo U
CIENUAITLHOTO TPOTPAMMHOTO 00€CTIeUeHHS.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMAH/IE,
3¢ PeKTUBHO 00IATHCS C KOJIJIETaMH,
PYKOBOIMTENEM U MOTPEOUTENSIMHU

KommyHHKa0eIbHOCTh P B3aUMOICHCTBHH C
00y4aromuMucs, MPenoiaBaTeNsIMU U PYKOBOAUTEISIMU
NPAKTUKU B X0J1€ 00yUYEeHHUS.

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTh 32
paboTy WieHOB KOMaH bl (TOTYMHEHHBIX ),
PE3YIbTATHI BHIITIOJTHCHUA SajlaHI/II\/’I

OTBETCTBEHHOCTD 3a PE3YIbTATHI BBIITIOJTHCHUA Sa)IaHI/Iﬁ.
CriocoOHOCTh K caMOaHaU3y U KOPPEKIHS Pe3yIbTaToB
coOCTBEHHOM pPalOTHI.

OK 8. CamOCTOSITETEHO ONIPEENSTH 3a1a4l
MPoQEeCCHOHAIBHOTO U IMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CAMOOOPA30BaHUEM,
OCO3HAHHO TJIAHUPOBATH TTOBBIIIICHHIE
KBaJTM(DUKALIHN.

CnocoOHOCTh K OopraHru3alvi U IJIaHUPOBAHUTIO
CaMOCTOSITCILHBIX 3aHSITHI IIpU U3YUCHUU JUCHUIIIINHBI.
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OK 9. OpueHTHpOBATHCS B YCIOBUSIX YaCTOU
CMEHBI TEXHOJIOTUH B MPO(hecCHOHATEHON
JIeATEIbHOCTH.

npodeCcCUOHATBLHOMN 1eATEbHOCTH.

[IposiBneHue uHTEpECa K HHHOBALIUSAM B 00JaCTH

TexHoJsiorun ¢gopmupoBanusi NpoPhecCHOHAIBHBIX KOMIIETEHIIUI

Pe3yabTarsl 00yyeHus Conep:kanue y4eOHOT0 MaTepHuaJa DopMmbI U
(ocBOEHHBIC YMEHHUS1, YCBOCHHbIE 3HAHUSA) MeTOoabI
KOHTPOJISI
OLICHKH
pe3yJibTaTOB
o0yueHust
IIK 1.1. IlpoBoauTh NpHEMKY BceX BHIOB CKOTA, NTHIbI H KPOJIUKOB.
YMerb: IpUMEHATH OCHOBHBIE 3aKOHBI | TeMbl: DKkcnepTHas
XUMHHM JUIS pelieHus: 3afad B oOnactd | XUMHYECKUN COCTaB MUILEBOTO CHIPhS | OI[CHKA
npodeCcCHOHATBHOMN eI TETLHOCTH; MPOJAYKTOB, €ro TEXHOJOIMYECKOE | pe3ysIbTaToB
3HAUYEHUE NEeATEIbHOCTH
3HATB. OCHOBHbIE ITOHATHS U 3aKOHbl XUMUH; | XUMUYECKHUE NPEBPAILIEHUSI OCHOBHBIX | CTYACHTOB
TEOPETUUYECKME  OCHOBbI ~ OPraHWYECKOH, | KOMIIOHEHTOB MUILIEBOIO ChIPbS U BBIITOJIHCHUH
duznyeckoi, KOJUJIOMTHOM XUMHHM; | TUILEBBIX IPOJYKTOB IIPU XPAHEHUHU U | TIOMAIIHUX
XapaKTEePUCTUKU Pa3IUYHBIX KJIacCOB | mepepadoTKe. pabor,
OpraHMYECKUX BEIIECTB, BXOJSIIUX B COCTaB TECTUPOBAHUS,
CBIPbsl U TOTOBOW MHUILEBOM MPOIYKIINH; YCTHBIX
OIIPOCOB.
IIK 1.2. Ilpon3BoauTs y00ii CKOTA, NTHLbI H KPOJIUKOB.
YMerh: UCNOIB30BaTh CBOWCTBA JlabopaTopubie padortbl: M3ydeHne | OkcneprHas
OpraHMYECKUX BEIIECTB, AUCIIEPCHBIX U cBOiicTBa  yrueBojoB.  M3ydeHwue | oleHka
KOJUIOMJIHBIX CUCTEM JUIsl ONTUMHU3ALUU CBOMCTB 12000201 (0):3 N3ydenue | pe3ynbraTtoB
TEXHOJOTMYECKOI0 Ipolecca ; UCIIOJIb30BaTh | KUHETUKH HaOyXaHUS MOJIMMEPOB. JeSITEIbHOCTH

CBOMCTBA OPraHUYECKUX BEILIECTB,
JICTIEPCHBIX U KOJUTOUIHBIX CUCTEM IS
ONTHUMM3ALMHU TEXHOJIOTMYECKOTO IIPOLIECCA;
3HATh | XapaKTEPUCTUKH PA3TUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB, BXOAALINX
B COCTAaB ChIPbSl U TOTOBOM MUIIEBOM
HNPOAYKIHH;

MX U3MEHEHHS B MPOLECCE XPAHCHUS U
nepepaboTKU; BOZMOKHBIE HCTOYHUKHU
3arpsiI3HEHUS B MUIIEBOM IPOU3BOJICTBE;
METO/IbI IPEAOTBPAILLIECHUS IIOPYH ChIPbS U
TOTOBOM ITPOJIYKLIHH;

TemMbl: XMMHUUECKHI COCTaB
MHILEBOTO ChIPbS MPOAYKTOB, €TI0
TEXHOJIOTUYECKOE 3HAUCHHE.
[IpeBpaiieHue OCHOBHBIX
KOMIIOHEHTOB IPOJAYKTOB IIUTAaHUs B
XO0JI¢ TTHUIIEBOM TEXHOJIOTHH.
W3meHeHune chIpbs ¥ MUILEBBIX
MPOAYKTOB MPU XPAHECHHH.
Hcrounnku 3arps3HeHUs] TUIIEBBIX
MPOJYKTOB.

CTYIICHTOB IIpH
BBIIIOJIHEHUH U
3aIuTe Ja-
O0paToOpHBIX
paoor,
BBIITOJTHEHUHN
JTOMAITHUX
pabor,
TECTUPOBAHUS,
YCTHBIX
OIIPOCOB U JIp.
BHUJIOB TEKYILIETO

KOHTPOJIS
I1K 1.3. Bectu npouecc nepBH4HOM nepepadoTKH CKOTA, ITHIbI H KPOJIUKOB.

Ymers: HCITOJIB30BaTh cBoiictBa | JIaGopaTtopHble padoTbl: M3yuenne | DkcriepTHas

OpPraHMYeCKHUX BELIECTB, JUCHEPCHBIX U | KUHETHKH Ha0yXaHUs MOJIUMEPOB. OLIEHKa

KOJUIOWJHBIX CUCTEM JUIsl onTumu3auuu | M3ydueHue BIMSHUS KUCIOTHI, pE3yJIBTaTOB

TEXHOJIOTUYECKOT0 Mpolecca ; IEeJI0YH, COJIel Ha Ha0yXxaHue JeATeNbHOCTH

INPUMCHATH OCHOBHBIC 3aKOHBI XWMHUU [JIA

perieHus 3amay B oOactu
npohecCHOHATBHOM JESITEIIbHOCTH
;TIPOBOAMTH ~ pacueThl 1O  XUMHYECKUM

KenatrHa. M3yyenue cBoiicTBa
yriieBoAoB. [loryueHne Ko1ouIHbIX
CUCTEM Pa3HBIMHU METOJIaMH.
Omnpenenenne aCKOpOMHOBOM

CTYJCHTOB TIPH
BBITTOJIHEHUH U
3almuTe Ja-
OOpaTOPHBIX
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dbopMynaM U ypaBHEHHSIM peaKkLnu;

3HATB. OCHOBHBIC TOHATHUS M  3aKOHBI
XUMUH;

TEOPETHYECKHE  OCHOBBI  OPraHHUYECKOH,
bu3HIECKOM, KOJUTOHTHOM XVMHH;
XapaKTePUCTHKH Pa3IUYHBIX KJIaCCOB

OpraHUYECKUX BEIIECTB, BXOJSALIUX B COCTaB
CBHIPbSI 1 TOTOBOM IMHUIIEBON MTPOTYKIINH;
JTUCIIEPCHBIE W KOJUIOWUJHBIE  CHUCTEMBI
MUIIEBBIX MPOIYKTOB;

pOJIb U XapaKTEPUCTUKU MOBEPXHOCTHBIX
SIBJICHHH B IPUPOJAHBIX M TEXHOJIOTHIECKUX
MPOILIECCaX; OCHOBHBIE METO/IbI
KJIACCHYECKOT'O KOJIMYECTBEHHOTO U (DU3UKO-

XUMHUYCCKOI'O aHaJIn3a,

KHUCJIOTHI B ChIpbe . M3yueHune
MOJIOYHO-KHUCIIOTO OpOKEHUSI.

Tembl: MeToab! aHaAIN3a TAIIIEBOTO
CBIPbS U MPOJTYKTOB

XHUMHYECKUH COCTAB MHUIIEBOTO CHIPhS
MPOJYKTOB, €r0 TEXHOJIOTHUECKOE
3HAYEHUE

N3meHnenune chIpbst ¥ MUILEBBIX
MPOAYKTOB IIPU XPaHCHUH.

Boga B chipbe 1 NUILEBBIX TPOIYKTaX
JMcTrounuku 3arps3HeHus MUIIEBBIX
MPOJYKTOB.

pabor,
BBITIOJIHCHUHN
JOMAIITHUX
pabor,
TECTHPOBAHUS,
YCTHBIX
OIIPOCOB U JIp.
BUIOB TEKYILETO
KOHTPOJIS

IIK 1.4. Ob0ecneunBaTh padoOTy TEXHOJOTHYECKOro OOOPYIOBAaHMS IiepB

HYHOI0 unexa M

nTHIenexa.

YMmerb: T[pPUMEHATH OCHOBHBIE 3aKoHbI | JIaDopaTopHbie padoThI: DKcnepTHas
XUMUU JUIS  pelieHus 3amad B oOjacTu | AncopOumsi ~ YKCYCHOM — KHCIJIOTHI | OLIEHKA
npodeccuoHanbHOM JIeATEIbHOCTH | aKTUBUPOBAHHBIM YIJIEM 3aBUCUMOCTh | PE3YJIbTaTOB
ONMCHIBaTh  yPAaBHEHUSIMH  XMUMMUYECKUX | CKOPOCTH PEAKLIUU OT Pa3IMyHbIX | AE€ATEIbHOCTU
peakiuil TMpolecchl, JeKalhe B OCHOBE | (hakTOpoB Ornpenenenue | CTyJE€HTOB IIpH
IIPOU3BOJICTBA IIPOJIOBOJILCTBEHHBIX | IOBEPXHOCTHOIO HaTSDKEHUS U | BBIIIOJHEHUH U
IOPOJYKTOB; BBIMOJHATh KOJWYECTBEHHBIE | BASKOCTH KUAKOCTU 3aIuTe Ja-
pacueThl cocTaBa BellecTBa MO pe3yibTaraMm | Tembl: 00paTOpHBIX
M3MEpEHMI; XuMuyeckasi TEpMOJIMHAMUKA. paoor,

3HATB. OCHOBHBIE MOHATHS U 3aKOHBI XUMHUU; | ATperaTHoe COCTOSIHUE BELIECTBA. BBINIOJTHEHUH
NOHSTHE XMMHUYECKON KMHETUKU U KaTalu3a; | XMMU4ecKas KHHETHKA. JOMalIHUX
oOpatuMmble W HEOOpaTUMble XMMHUYECKHE pabor,
peakuuuy, XMMHYECKOE paBHOBECHE, TECTUPOBaHUS,
CMEIlIEHHE XHMMHMUYECKOTO paBHOBECUS IIOJ YCTHBIX

JieicTBUEM pa3IMYHbIX (DaKTOPOB;
TEIVIOBOM 3()(PEeKT XUMHUYECKHX pPEaKIuii,

OIIPOCOB U JIp.
BHUJIOB TEKYIIETO

TEPMOXHMHUYECKUE YPABHEHUS; KOHTPOJIA
IIK 2.1. KoHTpo1MpOBaTh Ka4eCTBO ChIPbS U NM0Jy(GadpuKaToB.

YMeTh: UCTIOIH30BATh TA00PATOPHYIO JlaGopaTopHbie padoThI: DKcnepTHas

MOCyZly ¥ 000py/ZI0BaHUE; Omnpenenenne acCKOpOMHOBOM OIICHKA

BBIOUpATh METOJ U XOJ] XUMUYECKOTO KHUCJIOTHI B ChIpbe . M3yuenue pe3yabTaTOB

aHajan3a, moJA0UpaTh PEaKTUBHI U CIIUPTOBOTO OpOXKEHHS. AHAJIU3 CONU | EATEITLHOCTH

anmaparypy;
coOJTIr01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH

npu paboTe B XUMHUYECKON J1abopaTopuu
0oTOMpaTh MpPoObl, TOTOBUTH BEIIECTB K
aHaJIN3Y ,[IPUMEHATh BCE METO/bI aHATIN3a
JUIs OTIPEIEJIEHUS KaueCTBa MUILEBOIO
CBIPBS ¥ IPOYKTOB

3HATB CYIIHOCTH KAUE€CTBEHHOTO
,KOJINYECTBEHHOT'O TUTPUMETPUUYECKOTO
aHa/M3a, GU3NKO-XUMUYECKUX METOJIOB
MCCIIEIOBAHMSI, XapaKTEPUCTUKHU PA3INYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB, BXOSAIIMX

pacTBopuMOi B Boze. OnpeneneHue
BJIA)KHOCTHU CBIPbA U TOTOBOI
npoaykuuu. OnpenenaeHye 30JbHO0CTU
MUIIEBBIX MPOAYKTOB. O3HAKOMIIEHUE
C MEPHOU MTOCYI0M U TEXHUKON
XUMHYECKOT'O OKCIICPUMCHTA B
TUTPUMETPUUECKON aHAIIN3E.
Ornpenenenne TUTpyeMOU
KHMCJIOTHOCTH CBhIPbs U TOTOBOM
npoaykuun. OnpeneneHue oomei
KCCTKOCTHU BOABI. KauecTBeHHBIN
aHaJIN3 MPOCTEHIINX AMUHOKHUCIIOT

CTY/IEHTOB IIpU
BBIITOJIHEHUH U
3aIIuTe Ja-
O0paTopHBIX
pabor,
BBIITOJIHEHUHN
JTOMAITHUX
pabor,
TECTUPOBAHUS,
YCTHBIX
OIIPOCOB U JIp.
BUJIOB TEKYIIETO
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B COCTaB ChIPbsl U TOTOBOM MUIIEBOM METOZ0M OyMa)KHOU XpoMaTorpaduu . | KOHTPOJIS
MPOJIYKLIUY; AHanu3 GpaKIMOHHOTO COCTaBa
MX U3MEHEHHUsI B IIPOLIECCE XPAHEHUS U JIMIIAIOB U YTJIEBOJIOB MUILEBBIX
nepepaboTKU; BOZMOKHBIE HCTOYHUKHI MPOYKTOB METOJOM TOHKOCTIONHOM
3arpsi3HEHUS B TMIIEBOM IPOU3BOJICTBE; xpomatorpaduu.
METO/Ibl IPEIOTBPAIICHUS TOPUYH CHIPbS U Tembl: MeTo/1b1 aHAIHM3a TUIIEBOTO
TOTOBOM MTPOJIYKLIHH; CBIPbS U IPOJYKTOB
XUMUYECKUH COCTAB MUIIEBOTO ChIPbS
MIPOYKTOB, €r0 TEXHOJIOTHYECKOE
3HAuYEHHUE.
[IpeBpanieHne OCHOBHBIX
KOMITOHEHTOB MTPOJIYKTOB MTUTAHUS B
X0/1€ MUIIEBON TEXHOJIOTUU.
N3menenue chIpbst ¥ MUILEBBIX
MIPOAYKTOB IIPU XPAHEHUH.
KauecTBeHHBIN aHaIu3.
KonnuecTBeHHbIN aHANN3
JI'paBumerpuueckuii METO/ aHAIN3A.
Turpumerpuyeckuid ananus. OU3NKO-
XUMUYECKHUE METObI aHATTU3A.
11K 2.2. BecTu TeXHOJIOrH4ecKHil mpouecc 00padoTKu MPOAYKTOB y00s (110 BHAam).
YMeTh: UCNIOIb30BaTh JIAOOPATOPHOE JlabopaTopHble pa6orsl: M3yueHue | DxcneprHas
o0opynoBanue; oTOUpaTh MPOObL, TOTOBUTH CBOMCTB IUNUA0B. M3yueHue OLICHKA
BELIECTB K aHAJU3Y ,IPUMEHATh BCE METOJIbl | CBOICTBA yriieBoaoB. Onpenenenue pe3yJIbTaTOB
aHajau3a Juisl ONpEAeIICHHs KauecTBa [IOBEPXHOCTHOI'O HATSKEHUSI U NEeATEIbHOCTH

MUILEBOTO ChIPbS U MPOAYKTOB
HCIIOJIb30BAaTh CBOMCTBA OPraHUYECKUX
BEILIECTB, JUCIIEPCHBIX U KOJIOMIHBIX
CHUCTEM JIJISI ONTUMHU3AINU TEXHOJIOTUUECKOTO
MPOLECCA; YMETh UCIIOIb30BaTh XUMHYECKUM
COCTaB ChIPbsI U1 IPOU3BOJCTBA U
MOJYy4YEHHS TPOTYKTOB

3HaTh: XapaKTEepUCTUKHU PA3IMYHBIX KIaCCOB
OPraHUYEeCKHUX BEMIECTB, BXOAIINX B COCTAB
CBIPbS ¥ TOTOBOM NUILEBOU MPOIYKLINH;

WX U3MEHEHHS B MPOLECCE XPAHECHUS U
nepepaboTKH; BOZMOKHBIE HCTOYHUKHI
3arpsI3HEHUS] B MUIIEBOM IPOU3BO/ICTBE;
METO/Ibl IPEAOTBPALLIECHUS IIOPYH ChIPbS U
TOTOBOM MPOAYKIIMU; METOABI MOJTYYECHUS U
OYHUCTKH KOJIJIOUJIHBIX CUCTEM, CBOMCTBA
KOJUIOMAHBIX CUCTEM U MX 3HAYCHHE B
MULLIEBON TPOMBILIEHHOCTH; 3aKOHBI
pacTBOpEHUSI, BOJOPOIHBIN MOKA3aTeNb
;BIIMSIHUE BOJBI HA TIPOLIECCHI IPUTOTOBIICHUS
Y XpaHEHUsI TN, BUIBI
MHUKPOTE€TEPOrEHHBIX CUCTEM HX
CTAOWJIBHOCTD U METOIBI PETYITUPOBAHMS
;cBoiictBa BMC, nx HaOyxaHue ;BIHUSHHE
TEMITEpaTypPHOTO BO3ICUCTBUS ,()ePMEHTOB
,YIaKOBKH U APYrHX (aKTOPOB HA
MPEBPAILIEHNE OCHOBHBIX KOMIIOHEHTOB
MPOJYKTOB

BSI3KOCTH >KHJIKOCTH. 3aBUCUMOCTh
CKOPOCTH PEAKLIMH OT PA3IMUYHBIX
(haxkTopoB. AfCOpOIHUs YKCYCHOM
KHUCJIOThl aKTUBUPOBAHHBIM YTJIEM.
N3yuenne KMHETHKN HaOyXaHUS
nonumepoB. M3yueHnre BIUSHUS
KHCJIOTHI, IIEJI0YH, COJICH Ha
HaOyXxaHHe KelaTHHA.

JlonyueHre KOJUIOUIHBIX CUCTEM
Pa3IMYHBIMU METOJIaMH.
Onpenenenre BIaXKHOCTH ChIpbs U
TOTOBOM MPOJYKLIHH.

Tembl: MeToabI aHAIN3a IHUIIEBOTO
CBIPbS U MPOJYKTOB

Boga B chipbe 1 MUIIEBHIX TPOIYKTaX
PactBopsl. [loBepxHOCTHBIE SIBJICHUS
Kommonaaeie cucteMbl
MukporeTeporeHHble CUCTEMBI.
BricokoMoeKyIsipHbIE COCTUHEHHS |
ux pactBopsl [IpeBpaienue
OCHOBHBIX KOMITOHEHTOB TIPOTYKTOB
IMUTAaHUS B XOJI¢ MUILEBOI
TEXHOJOTHH. XUMHUYECKAIN COCTaB
MUILIEBOTO ChIPbsI MPOIYKTOB, €T0
TEXHOJIOTHYECKOE 3HAUCHHE.

CTYACHTOB IIpU
BBITTOJTHEHUH U
3aIuTe Jia-
00paTOpHBIX
pabor,
BBITTOJTHEHUH
JOMalIHUX
paoor,
TECTUPOBAHUS,
YCTHBIX
OIPOCOB H JIP.
BUJIOB TEKYIIETO
KOHTPOJIS
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IIK 2.3. Ob0ecneunBaTh padoOTy TEXHOJOTMYECKOro 000pPYA0BAHHUS B I€XaX MSCOKHPOBOIO

KOpIyca.

YMerb: TIpUMEHSTH OCHOBHBIE 3akoHbl | JJabopaTopHbie padoThI: DKcrepTHas
XUMHAW JUIS pEUIeHUs 3ajady B oOiacTu | AncopOuusi  yKCyCHOM — KHCIIOTHI | OLIEHKa
npodeccuoHanbHOM NESITEIbHOCTH | aKTUBUPOBAHHBIM yIJIeM 3aBUCUMOCTD | pe3yJIbTaToOB
ONMCHIBATh  yPAaBHEHUSMM  XMMMUYECKHUX | CKOPOCTH PEAKLUUU OT Pas3IMyHbIX | AE€ATE€IbHOCTU
peakiuil Mpolecchl, JeKallke B OCHOBE | (hakTOpoB Omnpenenenue | CTyIEHTOB IPU
IIPOU3BOJICTBA IIPOJIOBOJILCTBEHHBIX | IOBEPXHOCTHOIO HaTSDKEHUS U | BBIIIOJHEHUU U
IOPOJYKTOB; BBIMNOJHATh KOJWYECTBEHHBIE | BA3KOCTH KUAKOCTU 3aIuTe Jia-
pacueThbl cocTaBa BelecTBa MO pe3yinbraraM | Temsl: 060paTOpHBIX
U3MEpEHHI; XuMuyeckasi TepMOJIMHAMUKA. pabor,

3HATB. OCHOBHBIE ITOHATHS U 3aKOHBI XUMHUU; | ATpEraTHOe€ COCTOSHUE BELIECTBA. BBITIIOJTHEHUH
MOHITHE XMMHYECKON KWHETUKU U KaTanuza; | XuMU4ecKas KHHETHKa. JOMaITHUX
oOpatuMble U HEOOpaTUMblE XHMHUUYECKUE pabor,
peaxiuu, XUMHYECKOE paBHOBECHE, TECTUPOBAHUS,
CMEIlIEHNE XMMHMUYECKOTO pPaBHOBECUS IIOJ YCTHBIX

JieficTBUEM pa3IMYHbIX (DaKTOPOB;
TErIOBOH d((}EKT XUMHUECKUX peakuui,

OTIPOCOB U JIp.
BHJIOB TEKYIIETO

TEPMOXMMHUYECKHE YPaBHEHNUS, KOHTPOJIS
IIK 3.1. KoHTpoiupoBaTh Ka4yeCTBO CbIPpbfl, BCIOMOraTeJbHbIX MAaTepPHAJIOB,
10.1y¢GadpuKaToB ¥ rOTOBOI NMPOAYKIUH NPH NPOU3BOACTBE KOJ0ACHBIX H KONMYEHbIX H3/1eJINI.
YMeTh: UCNIOIB30BATh JJAOOPATOPHYIO JlabopaTopHble padoThI: DKkcnepTHas
nocyay u o0opyaIoBaHHe; O3HakOMJICHHE C MEPHOM MOCY/ION U | OlIEHKa
BI)I6I/IpaTI) METOA U X004 XUMUYECKOI'O TEXHUKOM XUMHYECKOT'O PE3YIbTAaTOB
aHaJIM3a, MOA0UPATh PEAKTUBBI U 9KCIIEPUMEHTA B TUTPUMETPUUECKON | AeATEeIbHOCTH

anmnaparypy;
co0JIr0/1aTh MpaBHJIa TEXHUKH O€30M1aCHOCTH

npu paboTe B XuMU4ecKoi Jadoparopuu;
0TOMpaTh MPOOBI, TOTOBUTH BEIIECTB K
aHaJIN3y, IPUMCHATE BCC MCTOABI aHAJIM3a
JUIsL OTIpEJIeNIEHNUs] KaueCcTBa MUILEBOTO
CBIPbsI M IPOAYKTOB; MCIOJIb30BaTh CBOMCTBA
OpPraHUYECKUX BEILIECTB, IUCHEPCHBIX U
KOJUIOMAHBIX CUCTEM JJIA OIITUMU3AIIUN
TEXHOJIOTHYECKOTO Mpolecca ;yMeTh
HCITOIB30BaTh XUMUYECKHH COCTaB ChIpbsA
JUI IPOM3BOJICTBA U MOJTYYEHUS POTYKTOB
3HATh. CYINTHOCTh KQUE€CTBEHHOTO
,KOJIMYECTBEHHOT'O TUTPUMETPHUECKOTO
aHalImu3a, (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX METOJ0B
UCCIIEIOBaHMS, XapaKTEPUCTUKH PA3IUUHBIX
KJIaCCOB OPraHUYCCKHX BCUICCTB, BXOAAIINX
B COCTaB ChIPbsl M TOTOBOM MHILEBON
IPOAYKLHH;

. UX U3MEHEHHUS B IPOLIeCCe XpaHEHHUS,;
BO3MOJXHBIC UCTOYHUKHU 3arpA3HCHUSA B
MUILEBOM ITPOU3BOJICTBE; METO/IbI
NpeaoTBpalICHUA IOPYU ChIPbA U TOTOBOM

POYKIMK;

aHanuze. OnpeneneHue TATpyeMon
KHMCIJIOTHOCTH CBhIPbs U TOTOBOM
npoaykuun. OnpeneneHue oomiei
XKECTKOCTHU BoAbl. Onpezenenne
COJIEpKaHus TIIFOKO3bI
MOJIAPUMETPUYECKUM METOIOM.
Onpenenenre BIaXKHOCTH ChIpbs U
TOTOBOM MPOIYKIIMHU. AHAIU3 COJIU
pactBOopuMOii B Bojie. M3yueHne
cIMpTOBOTO OpokeHus. OnpeneneHue
aCKOpOMHOBOM KHCJIOTHI B CHIPHE.
Ananu3 (ppakIMOHHOTO COCTaBa
JIUIHUIOB U YTJIEBOJOB MUIIEBBIX
MPOAYKTOB METOJIOM TOHKOCJIOMHOMN
xpomarorpaduu. KauecTBeHHBII
aHaJIN3 MPOCTEUIINX AMUHOKHUCIIOT
MeTOJIOM OyMa)kHOM XpoMaTorpaduu.
Tempbl: MeTo1bl aHANIM3a NUILEBOTO
CBIPbsI M POAYKTOB XUMUYECKAN
COCTaB IUIIEBOTO CHIPbs IPOLYKTOB,
€ro TEXHOJIOTUYECKOE 3HaUCHUE.
[IpeBpatieHne OCHOBHBIX
KOMITOHEHTOB IIPOAYKTOB TUTaHUSI B
XO0/JI€ MHILEBON TEXHOJIOTUH.
N3meHeHue ChIpbs M MUILEBBIX
IIPOIYKTOB IIPU XPaHEHHUHU.
KauecTBeHHbIi aHaN3.
KonunuecTBenHblIil aHanms.

CTYACHTOB IIpU
BBITIOJTHEHUH U
3aIuTe Jia-
00paTOpHBIX
pabor,
BBITTOJTHEHUH
JOMaIIHUX
paoor,
TECTUPOBAHUS,
YCTHBIX
OIPOCOB U JIp.
BUJIOB TEKYIIETO
KOHTPOJIS
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['paBUMeTpHYECKUIT METO aHAIHU3A.
Tutpumerpuueckuil ananus. Gusuko-
XUMHUYECKHE METO/bI aHAIN3A.

IIK 3.2. BecTu TeXHOJIOrH4eCKHii PO

ecC NPOU3BOICTBA KOJOACHBIX W3/1eJIHIA.

YMeTh: UCIOIB30BATh JIAOOPATOPHOE
o0opynoBaHue; 0OTOUpaTh MPoObl, TOTOBUTH
BEILIECTB K AaHAJIU3Y ,IPUMEHATh BCE METOJIbI
aHamM3a JUisl ONpECIICHHS KauecTBa
MUIIEBOTO CHIPbS U MPOIYKTOB;
UCII0JIb30BaTh CBOMCTBA OPraHUYECKUX
BEILIECTB, JUCIIEPCHBIX U KOJJIOMIHBIX
CHCTEM JJIS ONTHUMU3ALMHU TEXHOJIOIMYESCKOro
MpoIecca; YMETh UCIIOJIb30BaTh XUMHUECKUM
COCTaB CBIPbS JIJIsl TPOU3BOACTBA U
MOJIYYEHUS TPOYKTOB

3HaTh. XapaKTePUCTUKHU PA3IMYHBIX KIACCOB
OPraHMYEeCKUX BEIIECTB, BXOJAIIUX B COCTAB
CBIPbSl U TOTOBOM MHUILIEBOM MPOIYKIINH;

MX U3MEHEHHMS B MPOIECCE XPAHECHUS U
nepepadoTKU; BO3MOXKHBIE UCTOUHUKHU

JlabGoparopHbie padoTsbl: M3yueHue
CBOMCTB JIUNUI0B. 3yueHue
CBOMCTBA yriieBo10B. OnpeeneHue
MMOBEPXHOCTHOT'O HATSXKEHUSI U
BSI3KOCTH JKUIKOCTH. 3aBUCUMOCTh
CKOPOCTH PEAKIIMH OT Pa3TUUHBIX
(hakTopoB. AACOpOIUS YKCYCHOM
KHUCJIOThl aKTUBUPOBAHHBIM YTJIEM.
Omnpenenenue nmopora KoaryJisiuu
307151 THAPOKCHU/IA kele3a. M3ydenue
KHHETUKH HaOyXaHUs MOJIUMEPOB.
N3yuenue BIUSHUS KUCTIOTHI,
IeJI0YH, CoJieil Ha HaOyxaHue
KeJlaThHa.

[TonydeHre KOITOUIHBIX CUCTEM
Pa3IUYHBIMU METOJIAMU

DKcrepTHas
OLICHKA
pe3yNIbTaTOB
JeATeIbHOCTH
CTYICHTOB U
BBHITIOJTHEHUH U
3aIuTe Jia-
060paTOpHBIX
pabor,
BBITIOJTHCHUH
JOMaITHUX
pabor,
TECTUPOBAHUS,
YCTHBIX
OTIPOCOB U JIp.
BUJIOB TEKYIIETO

3arpsi3HEHUS B IIUILEBOM IIPOU3BOJICTBE; Tembi: MeTobI aHANIN3a TUILEBOTO KOHTPOJIS
METO/Ibl IIPEOTBPALLEHUS IOPYU CHIPBS U CBIPBS ¥ IPOAYKTOB XUMHUUECKUM
TOTOBOM MPOJYKIMHU; METOBI IIOJyUYEHUS U COCTaB IUIIEBOTO CHIPbS IPOJYKTOB,
OUYMCTKU KOJJIOMJIHBIX CUCTEM, CBOMCTBA €ro TEXHOJIOTUYECKOE 3HAUCHUE.
KOJUIOMJIHBIX CUCTEM U UX 3HAYEHUE B IIpeBpamenne 0OCHOBHBIX
MUIIEBON IPOMBIIIIIEHHOCTH; 3aKOHBI KOMITOHEHTOB IIPOAYKTOB IUTaHUSI B
pacTBOPEHMsI, BOJOPOIHBIN [TOKa3aTeIb XO/JI€ MHILEBON TEXHOJIOTUH.
;BIIMSIHME BOJBI HA MPOLIECCHI IPUTOTOBIIEHUS | VI3MEHEeHHe ChIpbs U MUILEBHIX
Y XpaHEHMsI TALIH; BUBI IIPOAYKTOB IIpU XpaHeHuu. Bona B
MUKPOTETEPOT€HHBIX CUCTEM HUX CBIPBE U MUILIEBBIX TPOAYKTAX .
CTaOMIIBHOCTb M METO/IbI PETYIHPOBAHUS PactBopsl. [IoBepXHOCTHBIE SBICHMUS.
;cBoiicTBa BMC, ux nHaOyxanue ;BiusiHue Kommongaeie cucTeMbl
TEMIIepaTypHOro BO3JeHCTBUS ,(epMEHTOB MuKpOreTeporeHHbIE CUCTEMBI.
,YIIAKOBKH U JAPYTrux (pakTopoB HA BricokoMonekynsipHble COEMHEHUS U
IIPEBpALICHNE OCHOBHBIX KOMIIOHEHTOB UX PacTBOPBI.
POJYKTOB
IIK 3.3. Becru TexHOJIOTMYECKHIl Imponecc TMPOU3BOACTBA KONMYEHbIX W3JCJIHH H
1noJy(padépuKaTos.
YMeTh: UCTIONIB30BaTh 1JAOOpaTOPHOE JlabopaTopHbie padoThI: OKkcnepTHas
o0opynoBaHue; oTOUpaTh MPOObl, TOTOBUTH [TonydeHne KOIJIOUIHBIX CUCTEM OLIEHKa
BELIECTB K aHAJU3Y , IPUMEHSTh BCE pa3nu4HbIMU MeToaaMu. M3yueHne pE3yJIbTaTOB
METO/Ibl aHAIM3a JIJIs OIIpe/IeJIeHHs KauecTBa | CBOMCTB nmunuaoB. M3yuenue NesITeIbHOCTH

MHULIEBOTO ChIPbS U MPOAYKTOB;
WCITOJIH30BaTh CBOMCTBA OPTaHUYECKHUX
BEILECTB, JUCIIEPCHBIX U KOJUTOUAHBIX
CHUCTEM IJIs1 OIITUMU3AIIUU TEXHOJIOTNYECKOT'O
Mpoliecca; YMETh UCIOIb30BATh XUMUYECKUA
COCTaB CBHIpbA I IIPOU3BOJCTBA U
MOJIYYSHHS TPOTYKTOB

3HATh. XapaKTEPUCTUKH PA3JIUYHBIX KJIACCOB
OpFaHquCKHX BCIICCTB, BXOAAIIINX B COCTAB
CBIPbSl ¥ TOTOBOM MUIIEBOM MPOTYKIINH;

CBOMCTBA yIJIEBOJOB. 3aBUCUMOCTh
CKOPOCTH PEAKIINH OT PA3TUIHBIX
¢dakropoB. Onpenenenue nopora

KoaryJjdanuuu 30JI1 THAPOKCHU A KEJIC3a.

W3yuenne KMHETUKU HaOyXaHUs
nonumepoB. M3ydenne BIUsHUSA
KHUCJIOTBI, LEJI0YH, COJIEH Ha
HaOyxaHue xenatuHa. OnpeneneHue
aCKOPOMHOBOMN KUCIIOTHI B CHIPBE .
OnpeneneHue BIa)KHOCTH ChIPbs U

CTY/IEHTOB IIpH
BBIIIOJIHEHUH U
3aIuTe Ja-
O0paTopHBIX
pabor,
BBIITOJIHEHUHN
JTOMAITHUX
pabor,
TECTUPOBAHU,
YCTHBIX
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WX U3MEHEHHS B MPOLECCE XPAHECHUS U
nepepaboTKU; BOZMOKHBIE HCTOYHUKHI
3arpsA3HEHUS B MMHUIIIEBOM ITPOU3BOCTBE;
METO/Ibl IPEAOTBPALIECHUS [IOPYU ChIPbS U
TOTOBOM MPOAYKIIMU; METOABI MOJYYCHUS U
OYHCTKHU KOJUTIOMIHBIX CHCTEM, CBOMCTBA
KOJUIOMAHBIX CUCTEM U MX 3HAYCHUEC B
MULLIEBON MPOMBILLIEHHOCTH; 3aKOHBI
pPacTBOPEHMSI, BOJOPOJIHBIN MMOKA3aTENb
;BIIMSIHUE BOJbI HA IPOLIECCHI IPUTOTOBIICHUS
Y XpaHEHUsI TUIIU;BUIbI
MHKPOTE€TEPOrE€HHBIX CUCTEM HX
CTAOMIIBHOCTh U METO/IbI PETYITUPOBAHMS
;cBoiictBa BMC, ux HaOyxaHue ;BIHsHHC
TEMIEPATYPHOTO BO3ACHCTBUS ,()epPMEHTOB
,YTIaKOBKHU U IPYTUX (PaKTopoB HA
MpEeBpaIlleHNE OCHOBHBIX KOMIIOHEHTOB
MPOAYKTOB.

roTOBOM mpoaykiuu. OnpeneneHne
30JIbHOCTH MUIIEBBIX MPOIYKTOB.
Tembl: MeToabI aHAIN3a TUAIIIEBOTO
CBIPbs U IPOAYKTOB. XMMUYECKUI
COCTaB MHUIIEBOTO ChIPhs MPOYKTOB,
€ro TEXHOJIOTHYECKOES 3HAUCHHE.
[IpeBpaiiieHue OCHOBHBIX
KOMITOHEHTOB MPOJIYKTOB MTUTAHUS B
XO0JI€ TTHUIIEBON TEXHOJIOTHH.
N3menenure chipbst ¥ MUILEBBIX
MPOAYKTOB MPU XPAHECHHH.
BricokoMoekysipHbIE COCTMHEHUS U
HX pacTBOpbl. MUKpOreTeporeHHble
cuctemsl. KomonaHbie CHCTEMBI
[ToBepxHOCTHBIE siBJIeHUS . PacTBOpBI.
Boga B chipbe 1 NMUIIEBBIX TPOIYKTaX.

OTIPOCOB U JIp.
BHJIOB TEKYIIETO
KOHTPOJIS

IIK 3.4. Oo6ecneunBaTh padoOTy TEXHOJOTHYECKOro O0OpPYyI0OBaHHUA /JJsi IPOM3BOACTBA
KO0JIOACHBIX U3/1eJIUil, KOMYeHbIX U3/1eJui 1 noJaydadpukaTos.

YMeTb: [pPUMEHSATh OCHOBHBIE 3aKOHBI
XUMHMM JUId pellleHus 3aiad B olnactu
npodeccuoHaIbHON JeSITeIbHOCTH
ONMCHIBaTh  YPAaBHEHUSMU  XUMHYECKHX
peakuMi MpoLEecChl, JIeXKallde B OCHOBE
IIPOU3BOJICTBA IIPOJIOBOJIbCTBEHHBIX
IPOAYKTOB; BBINOJHATH KOJINYECTBEHHbIE
pacueTsl cocTaBa BEILIECTBA IO pe3ylbTaraM
U3MEPEHHU;

3HATB. OCHOBHBIE MOHATHUS U 3aKOHbI XUMHUU;
MOHSTHE XMMHUYECKON KMHETUKH U KaTalau3a;
oOpatuMble W HEOOpaTUMble XMMHYECKHE
peakuuuy, XMMHYECKOE paBHOBECHE,
CMEIlIEHHEe XHMMHMUYECKOTO pPaBHOBECUS TIOJ
JieicTBUEM pa3IMYHbIX (DaKTOPOB;

TEIVIOBOM 3()(PEKT XUMHUECKHX PpeaKlHi,
TEPMOXUMHUYECKHE YPABHEHHUS;

JlabGoparopHble padoThbI:

AncopOuust  yKCYCHOM  KHCJIOTBI
AKTUBUPOBAHHBIM YIJIeM 3aBUCUMOCTh
CKOPOCTH pPEaKUUh OT Pa3IUIHBIX

(hakTopoB Onpenenenue
IMOBEPXHOCTHOTO HaTSKEHUS u
BSI3KOCTH KUJKOCTH

TeMbl:

XuMu4decKas TCPMOANHAMUKA.
AFpCFaTHOG COCTOsIHHEC BCIICCTBA.
XyMHU4YecKass KUHETHKA.

DKcnepTHas
OLIEHKA
pe3yNnbTaToB
JeATeIbHOCTH
CTYICHTOB IIPH
BBITTOJIHEHUH U
3aluTe Ja-
O0paToOpHBIX
paoor,
BBITTOJTHEHUH
JOMAIIHUX
pabor,
TECTHPOBAHUS,
YCTHBIX
OIIPOCOB U JIp.
BUJIOB TEKYIIETO
KOHTPOJIS
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JIucT U3MeHeHHU | I0NoJTHeHHH K pabo4eii nporpaMMe JUCHUNIMHBI

Xumus 2021-2022 y.r.

Ne Paspen Kpatkoe copepxanue H3MeHeHHs!/ JOTI0IHEHUS Jarta, Ilonan
pabouei HOMep HCh
nporpam MPOTOKO | mpeae

MBI Ja egare
3acegaH Jst
usa IIMK | IIMK

Pabouas mporpaMma JIACTIUTIIFHBI Xumus
aKTyanu3upoBaHa. B pabodyio IporpamMMmy BHECCHBI
CIIEIYIOLTNE H3MECHEHUSL.

1. 34 B cBam3M ¢ OOHOBIECHHEM HH(POPMALMOHHOTO
VCJIOBU | obecnieuenus obyuenus 1. 3.2 HHbopMamuoHHOE
A obecreyenne 00y4eH s YATaTh B HOBOX PEAKIHH:

PEAJI3 | AHTEpHET- pecypcehl: pr; JJ
Al WP 1 Xwumusa. OOpa3oBaTelbHBIA CaWT s W
JIACLIMII | mKOJBHUKOB ¥ CTYZAEHTOB [DIeKTpoHHBIA pecypel: l‘} I

JIMHBI caiit // Pexxum mocryna: http://hemi.wallst.ru/ . - lata /\/ 9

obpamenus: 10.03.2021. — 3arnasue ¢ 9xpaHa.

1P 2 BBC «Book.ru» [DnekTpoHHBIH pecypc]:
caiit // Pexum moctyma: https://www.book.ru/ Jlara
obpamenus: 10.03.2021. — 3arnasue ¢ 5KpaHa.

WP 3 ExuHoe OKHO JOCTyIa K 00pa3oBaTeIbHEIM
pecypcam [DnextpoHHEIM pecype]: calit // Pexum
poctyma: http://window.edu.ru/catalog/ . - [lara
obpamenus: 10.03.2021. — 3arnasue ¢ 3KpaHa..

34



JlueT n3MeHeHHH U JONOJHEHHH K paGoyeii mporpamMme QUCHUIIHHBI XHMHS

2021-2022 y.r.

Ne | Paspen paGoueii Kparkoe cogepixanue Hara, Ioanuce
IPOrpamMmsl H3MeHEHHS/0TO0THEeH ST HOMep npeacexaTes
NPOTOKOJIA IIMK
3acexaHus
IIMK
Pabouas mporpamMma OUCHHILIMHE! XHUMHS
aKTyaIH3MpOBAHA.
B pabouyio IIporpamMmy BHECEHBI
CJIeYIOINHUE H3MEHEHUS.
1. | 3. YCJIOBUA B cBa3sm ¢ OOHOBIEHHEM MaTepUaIbLHO
PEAJIN3ALIA TeXHH4Yeckoro  obecrmewenus m.  3.1.
JUICHHUITJIMHBI | MatepuansHO-TEXHHUECKOE  obecleueHue / 9’“ 1 ;/D
JlaGopaTopuu UHGOPMATHKH ul| W 7
HH(OPMAaIHOHHBIX TEXHOJIOT U B DIV T % Z\/

npodeccCHoOHANEHO  JesiTenbHOCTH Ne 25
YUTaTh B HOBOI pelaKiuu:

YueOHass aymuTopus JUIS  [IPOBEAEHMS
IOPaKTUYECKUX 3aHATHH, CaMOCTOSTEIbHOM
paboTEI, TEKyIIEro KOHTPOJIS.

CTom 1 Kpecio IUIst IIPEeIoaaBaTelis, CTOJbI i
Kpecia ULt 00yJaroIuxcs, IepCoHabHbIE
xommbioteps! ITP Business — 15 . ¢
BBIXOJIOM B CETh MHTEpHET ¥ IpOrpaMMHBEIM
obecnieueruem: MS Windows 10(koHTpakT
Nell2 or 30.07.2015), 1C:IIpennpustue
8(ymuensuonHkIi gorosop 2205 ot
17.06.2015),
LibreOffice(6Gecruiataoe\cBo60HO
PpacIpoCTpaHseMoe),
Sunexc.Bpaysep(6ecmiatroe\cBo6oaHO
pacnpoctpansemoe), Ham Cax 10(xoHTpakT
NeCCG_BP-542 ot 04.10.2017),
GIMP(6ecmmatHOe\cBOGOIHO
pactpocTpansemoe), Inkscape
Project(6ecrnarHoe\cBoGOIHO
pacnpoctpansemoe), CIIC Korncynprant
IToc(morosop 5329-C ot 01.06.2015),
Hanoromnarensmux
I0JI(6ecrutaTrOE\CBOGOAHO
pacIpocTpansIeMoe), DKOHOMUYECKHIA
anamus 4.0(xorosop 2007\158 ot 23.10.07),
MathCad Edu, Ramus
Educational(6ecraTaoe\cBoGO1HO
pacmpocTpansemoe), Bizagi
Modeler(6ecmnaTHoe\cBoGOAHO
pacmIpocTpassiemoe), 7
Zip(6ecmiatHOE\CBOGOJHO
pacupocTpaHsieMoe)

Wit
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