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1. MACHOPT PABOYER POI'PAMMbI JUCUMILIMHBE

Tabnuua 1.1 OcHoBanue jijts peanusauum JUCHUIIAHB]

KO,Z], HarnpagpJicHus ﬂO[Jl"O’l‘OBKM/ CrCuMaNbLHOCTH

20.03.02

Hal’lpaBﬂCH ue I'lO,l],FOTOBKl/l/ CHCLHMAILHOCTb

[iprpor00dyCcTpocTBO M BOAONONL30BAHKE

YposeHb oOpazopaiis

bakanaspuar

["on paspaborku/obHoBNCHUS

2021

Tabnuua 1.2 CTpykTypa AUCUMIIKHDE B COOTBETCTBHM € YUEOHBIM NIAHOM

Bunpl yuebHol padoTsi, BKIIOUAS CAMOCTON TEALHYIO
paboTy o0yuatoWMXCs U TPYA0EMKOCT JIMCHMILIHHbI

Dopma 00yueHust:

ouHasl OUHO-3204Has 3a0uHas
TpynoeMKOCTb IUCUMILIHHDBI 3aUCTHBIX CIHHMLL 5
AKAAEMHAUCCKUX
' 180
yacon
KonTakrHas pabora, |AynnropHas JICKLMAH 32
Hac MPAKTHHUCCKNE 2
JAHATHSE
snabopatopbiii )3
NPaKTUKyMm
Bueayuiropuas
CamocrosrenbHast padbora, vac 98
Tabnunua 1.3 Popmbl KOHTPOJIS JAUCHUIUTHH DS
Cemectp $opma o0yueHms:
1 hopma KOHTPOIS ouHas OUHO-3a04Has 3a04Has
NEPHO/bI KOHTPOJIS 1.2 cem
IK3aMeH (bl) 1 cem
3a4E€T (bi) 2 cem

KypcoBas pabora

KYPCOBOMH MpOeKT

WHAUBUAYAIIBHOC 3a0aHue (KOHTD()JII;Ilil?l DQIG()TH)

Tabnuua 1.4 Bunbi camoctosrenbHoi paborh

Bun camocTosrensHoit pabore Bu zansrus

Tun nepuoja

Dopma 00yueHuUs

ouHas OMHO-3a04HAas | 3a04Has
Teopernueckoe
[Moaroroeka K reKuusm Jleximu _ -
obyueHue 32
HouroroBka K npaktu4eckum : Teopernueckoe
Hpakruueckue ‘ N
3AHATUIM o0yueHue 22
Ioaroroeka Kk siabopatopHoi L Teoperuueckoe
JlaGoparopubie - 5
pabore o0yuenue 28
. DK3AMEHALMOHH
[ToaroroBka k 3auety 3auer
bie ceecum 8
. DK3aMCHAUMOHH
[ToaroroBka K »K3ameny Jizamen
bIC Ceceum 8
Hroro 98

o



2. HEJAb OCBOEHMWS JUCUMITJIMHbI

2.1. Oennb u 32524 0CBOCHMS JIMCHHRINKEDbI

MOJIy4Y€HHEe d)YI-lﬂZIMeH'l‘aIIbHOl"'O W NPUKITAJHOTO XUMHYCCKOIO ()6]32‘130[321!1“}[ B XOU€ NOAroToOBKH 6ZlKZUTaBPOB no
HarpasJICHUIO «CTPOI/ITGJ]l)CTBO)) W €0 JIbLHEHLIEE MCTIONBL30BAHKWE B Ha_y’-lI'-IOﬁ 14l ﬂpaK'l’l/I'-IeCKOﬁ ACATCIIbHOCTH.

3a,ﬂal{l/] OCBOCHHYI AUCUUTIITHHDBI:

1. cozpaHue XUMHHECKOrO MbIUJICHWS, 3HAHUC W TPUMCHCHUE 3aKOHOB XMMHU 115t pelUeHUs 3a4a4 CTpOHTﬁﬂbHOﬁ

TCXHOJIOMMH Ha COBPEMCHHOM YPOBHC.

[Iporpamma cocrariena B COOTBETCTBIM ¢ TpeboBamusmu MeaepatbHOrO rocy1apcTBEHHOTO 06pPa3oBaATEILHOr0
CTaHAapTa BLICLUEro 00pazoBatms 1o HaNPaBACHUIO NOAIOTOBKH / cnieuualibHocTH [1pupoaoo6ycTpoicTBo 1

BOOOIOJIL30OBAHHUE.

[Iporpamma cocrasiiena ¢ yu&Tom peKOMEHIALMI IPUMEPHO OCHOBHOM 00pa30BaTe/ibHON NPOrpamMMbl BbICLLETO
00pazoBaHHsl MO HAMPABICHMIO HOAIOTOBKK/CrienasibhocTi [puponooBycTpoicTBO H BOAONOAb30BAHHE

YTBEPKAEHHOH

2.2. [llepeuennb NIAHUPYCMbIX PE3YJILTATOB 00YUCHHMSI O JUCHMILIHIE (MOLY.II0), COOTHECCHHBIX C
IJIAHUPYEMBIMH PE3yJabTaTaAMH OCBOCHHS 00Pa3oBATENALHOHR POIPAMMbI

Tabnuua 2.1 [epeuerb MIaHUPYCMbIX PE3yILTATOB 00YyHEHUS O JUMCUMILTH#HE

Kox v naumeHoBaHKe KOMNETECH UMM
(pe3ynbrar 0CBOSHMS )

K()jl W HAHWMCHOBAHUEC MHAUKATOPA JOCTHIKCHUST KOMIMETEHLUWH

OIIK-2. CriocobeH npuHuMarh yyactue
B Hay'1HO-UCCIE10BATEIILCKOM
JEeATENBHOCTH Ha OCHOBE
UCTIOJIb30BAHMS €CTECTBEHHOHAY YHbIX ¢
TEXHUUYECKMX HayK, yUeTa TpeboBanuii
IKOJIOTHUECKOM W ITPOU3BOACTBEHHOM
OezonacHocTH

OINK-2.1. Cnocoben hpopmynupoBarh LU W NOCTAHOBKY 3a/a4u
HCCIe0BaHIS.

OIIK-2. Cnocoben npuHumMarTh yuactue
B HAy4YHO-HCCIIEA0BATENLCKOM
JIeITe/IbHOCTH Ha OCHOBE
UCTIOJIb30BAaHHUS ECTECTBEHHOHAY UHBIX U
TEXHMUYECKHX HayK, yueTa TpeboBaHuii
3KOJIOFHYECKOM M MPOU3BOACTBEHHOM
6e3onacHocTH

OIK-2.2. OcyinecTaser BbiNOJIHEHUE W KOHTPOJIb BbIMNOIHEHUS
MCCAEIOBAHMH, IOKYMEHTHPOBAHUE PE3YILTATOB, (POPMYJIHMPOBAHHE
BLIBOJIOB MO PE3YJILTATAM UCCIIC0BAHUS

OIIK-2. CnocoGen npurumars yuactue
B HAy4YHO-MCCIIEN0BATENbCKOM
JEATeIbHOCTH HA OCHORE
MCIIO/Ib30BAHMS €CTCCTBEHHOHAY YHBIX W
TEXHUUYECKHX HayK, yueta TpeGoBanmii
SKOJIOTMYECKOH M MPOU3BOACTBEHHOMN
Ge3omacHoCTH

ONIK-2.3. Boinoausier JOKYMEHTUPOBAHUE PE3YJILTATOB UCCAEN0BAHMSL,
oopmJictine OTUETHON OKYMEHTALMM, TIPSICTABIEHHUE U 3aLLMTY
PEYNLTATOB MPOBEASHHOTO UCCIICAOBAHUS.

Tabnnua 2.2 — [nanupyembie pesynsrars 0CBOCHHS! TMCLHILIMHLE 00pa30BaTebHOR NPOrpaMMbl

KOL[ 1 HAMMEHOBAHUC UHAHWKATOPA
JAOCTHIKEHUSA KOMITETCHUWH

Hanmenosanne nokasaresns oueHupanus (pesysistara o0yueHus no
JIMCLIMTUIMHE)

1

2

OINK-2.1. Criocoben popmysiuposars
LEIM U MOCTAHOBKY 3a/a4u
HCCIIEI0BaHUS.

3uact: OlK-2,1 3nanne 6a3oBbIX 3aKOHOB XMMHHUK 00ECNCUMBAIOLMX
BJIAJICHME MCTOAAMM YHACTHSI B HAYUHbBIX UCCIIEA0BAHUAX

Yueer: OIK-2.1 YMeer ucnonb3oBars 3HaHUS 0a30BbIX 3aKOHOB XHMMUHU
¥ METO/IOB HAYUHBIX HCCIIEA0OBAHMN.

Mmeer nappicu: OTTK-2.1 UmeeT napbiku npoBeaeHus HayHHbIX
MCCHICIOBAHMHI METOLAMI XMMHUCCKOTO aHajiuza.




OIIK-2.2. Ocywecrenser poinonnenune |3naet: OINK-2,2 3Hanue XUMUUECKHUX METOOB HAYUHbIX
¥ KOHTPOJIb BbIMNOJHEHUS UCCIIEN0BAHMM, [MCCACAOBAHUI 0OBEKTOB NPUPOL0OOYCTPORCTBA W BOLONOSNL30BAHUS.

AOKYMEHTHPOBAHHUE pe3yabTATOR, Ymeet: OFK-2.2 Ymenue npuMeHsTs Npu yuacTHH B Hay4YHbIX
(opmynrpoBaHue BLIBOLOB 110 MCCHCAOBAHMAN 3HAHNE XHMHUECKUX METO/I0B HAYUHBIX UCCIEA0BAHUI
pesyiibraram uccieaoBaHus 00BEKTOB NIPUPOHROOOYCTPOUCTBA M BOAONONBL30BAHUS

Umeer nappin: ONK-2,2 Bragenne XHMHUCCKUMH METOIAMH HAYYHbIX
ucenefosanuii 00bEKTOB NPUPOA00OYCTPOUCTBA U BOAOTIONB30BAHMS

OIIK-2.3. Beinonuser 3uaer: OTK-2.3 3naer kak 0popmIsiTh pe3yabTaThl MCCAEI0BAHUIA,
IOKYMEHTUPOBAHHUE PE3YLTaTOB OTHETHON JOKYMEHTALIMH.

HCCTIeNIoBaHUA, OPopmIIeHHe OTUETHOH  [Vmeer: OFTK-2.3 Vmeer 0(hOPMIISITL PE3ybTaThl UCCIIEHOBAHKM,
AOKYMEHTALMH, NPEACTABICHHUE U OTUETHOW JOKYMECHTALMU.

3alllUTy PE3yNbTaTOB NPOBEASHHOIO Mmeer napwicn: OIK-2.3 Ymeer Hasbiku 0QOpMIEHHUS Pe3yNbTaToB

HCCIICOOBAHHS.

MCCHENOBAHMI, OTUETHONW JIOKYMEHTALMH.

WHdopmaums o BLIABICHUN PE3YIIKTATOR OCBOCHMS AHCLIATIMHBI PE/CTaBieHa B DOHIE OLUEHOUHbIX CPEICTB M0
avcumrnnune. Iacnopr ®OC npencrasnen B pazaeine 4 PI1J1

[Tpumenanue: OC paspadarbisacres kak npunosenue k PIJL s coorsercrenu ¢ MNonoxkeruem o ®OC,
YTBEPIKACHHDIM JIOKAILHLIM HOPMATUBHBIM aKTOM.




3.1.

3. COAEPHAHWE JMCUUNTIMHBI

Tempbl yueOHOH THCHMIIHHBI (JICKHHOMIEBLIE 3AMSITHSI)

Tabnuua 3.1 TeMsl IeKHAOHHBIN 3aHITHI

Ne n/n

Haumenosanue
pazaelia
JUCUMTUIMHBI
(Mo-nyJist)

Tema u coaepratie NeKUMOHHOro
BaHA-TUS

KonmuectBo uaco no gopmam
o0yueHus

Kour. pabd

Cam. pad

ast

2

3

| OYH.-3a04YHasn

£ | O4Hag

S\ | 3a04Had

~| OYyHag

&2 | OYH.-3a04H

\& | 3a0UHas

Heppas rpynna
nepuosa
aTrecTaum
(Ax3amen)

ounast opma (I cemectp)

—

OCHOBHBLIE NOHATHS
U 3aKOHbI XMMUHN.
DKBHUBAICHT.

OCHOBHbBIE 3aKOHBL!I K NTOHATUS XHMMNM.
DKBUBAJIEHT. XUMHUUCCKHUE (OPMbI
CYILECTBOBAHMS MATCPHH, XHMUUECKHE
peaximu. Dopmynbhbie eantnnb (OE)
sewecTea. Konnvecrso seuiecrsa.
Monsipras macea eMeHTa, BELeCTsa,
MOJIApHbBIE 00bem razoodpazHoro
seuiecrna. CreneHs OKMCICHUS!,
DsusancHt seuecrna. Yincio
IKBUBANCHTHOCTH (Z(B)). Onpenenenne
Z(B) B peaxumnxy oOmena,

o

Xumuueckas
TePMOIMHAMMIKA.

I-3 3aKk0H PEPMOIMHAMHKH.
Tepmoxumusi. i pejimer xuminueckoit
TEPMOJIHHAMKHKK. TCPMOAMHAMUUCCKAs
CHCTEMA, OKPYIKAIOLLAsh CPeia, XapakTep
R3AUMOACHCTBHS MEIKAY HUMU.
CocTosHMe CHCTEMDL, MTapaMeTph!
co-crostus. MYHKIWKH COCTOSIHUS.
Buyrpenusis sueprus.
Tepmoaunamuueckuii npouece. Gyukumn
npouecca. Tennora. Pabora. [epsbiii
JAKOH TEPMOUUHAMUKH J1st
M30/IUPO-BAHHBLIX M 3aKPBITHIX CHCTCM.
Dwransnus cucremst. [pumenenu

[a.]

Xumuueckas
TEPMOAUHAMMKA.

21 3aKOH TCPMOIMHAMMKY.
Durponus.Heobparumsic u obparumbie
npouecchl. Makpo- 1 MUKPOCOCTOs S
cucTembl. TepMoaunamMuiueckas
BEPOSTHOCTL COCTOSHISA CHCTEMD.
Ypapnenue bosbumana. Durponus — mepa
HEYTIOPSIOUCHHOCTH COCTOAHMS CHCTEMD.
Bropoii sakon TepMosutaMuKy.
Hanpasientocts XUMHUYCCKUX TIPOLECCOB.
Mdazosbie pasuopecus. Tperuii zaxon
TEPMOIMHAMUKK. CTastaapTHas JHTPOTHSL.
Pacuer waMenenuns Hyurporivgy

(3]




XuMuueckas
KUHETHKA.
XuMHUeckoe
paBHOBECHE.
Karanus.

Xumuueckas kuHeruka.llpocTbic u
cioxHble peakuuu. Hougrue mexaumnsma
peakiini. CKOPOCTh XMMUUCCKON
peakumu; (haKToOpLL, BIMSIOWNC Ha
CKOPOCTh. 3aKOH JACHCTBYIOLIMX MACC.
Kunernueckue ypasuenus. Koncranra
CKOPOCTH; (PakTOPLI, BIMAIOUMC HA HEee.
3aBUCUMOCTE CKOPOCTH XMMHUECKOM
peakumu o1 Temneparypol. [pasuio
Baur-Uofda. Ypasnenue Appennyca;
DHEPIUs AKTHBAUMH, AKTHBUPOBAHHBLIN
KOMIUICKC, K

(S

S

Xumuueckas
KMHETHUKA.
XumMuueckoe
paBHOBECHUC.
Karanus.

Xumuueckoe
papHorecue. Karanus. Karanuruueckue
cucrembl. 'oMoreHnbiil, rereporeHtbii
karvanus. Karaswmsarop. Cyrte jieicrsus
KaTajaTopa. XUMUUECKOE PaBHOBECHE,
YCAOBKE XMMHYCCKOTO PABHOBECHS. 3aKOH
JACHCTBYIOWIMX Mace st o0parumoro
npouecca. Koneranra XuMmuiueckoro
PABHOBECUSE /Ul TOMOIeHHOMN 1
reTeporeHHon peakuuii; paxtoput,
piidsiowme na nee. Cmeinenue
XUMUYECKOro pasropecus. [puuumn
Jle-Warens

6

PacTeopbl.

Konuenrpaumn. Jduccoumaums. O6utas
XapakTepuCTHKA PACTBOPOR.
Pactropurens, pactBOpeHHOE BCILECTBO.
Kutacen-(huxanus pacvBopoes.
JACTBOPUMOCTE TBEPIBIX BEILECTB,
KHAKOCTEH, rasor. CrocoObi BuIPAKEHMSI
cocTara pacTBOPOB: MaccoBas A0,
MOSISpHAsS 1OJES, MOJIsipHast
KOHLICHTPa~LMs, MOJISIPHAA KOHUCHTPALIMS
DKBUBAICHTOBR, MOJISITLHAS KOHUCHTPALIKS.
3aKOH IKBU-BUICHTOB [UIsi PACTBOPOB.
Teopus obpazosanus p

(88

Pacreopbi.

Iikana pH. Pacuer peakumn
cpeabi.Monnoe npousseacHue BoabI.
Bopopomsii U ruipoKeHiibiibiii
noxaszareau. Ltlkana pH. Pacuer pH
PACTBOPOR CHIILHBIX M CIA0LIX KMCHOT 1
OCHOBAHUN, KUCHOTHO-OCHOBIBLIC
unaukatopbi. naponus conell. Pakropsi,
BAMSAIOUIME Ha Tuaposans. Fujgponus conelt
O KATHOMY. 1O aHHOHY, 10BN
FHAPOSIN3.

PactBopbi.

Konnurarueswie csoiicrsa

pacrsopos. KomuraTuehbie ceoiicrna
PACTBOPOB HEMCKTPONIUTOB. 3aKkon Payis
U ero cnecteus. JemMoc. 0CMOTHYECKOE
jasienue. 3akon Baur-T'odda.
Konauratupnbie croiicTsa pac-Tpopos
EKTpoOToR. M3orotuteckuit
ko(hpunnent.

8]




9|Dnexrpoxummueckue |Houstue sickrpona. ¥Ypapnenue 2 2
npouecehl. Heprera. ek rpoXxumuueckue CHueiembi.
OcoBCHHOCTH SICKTPOXUMHAUECKUX
npoteccor. MoHno-MeTauinueckui
WEKTPOL. BOZHHKHOBEHME ABORHOIO
AEKTPUUSCKOTO CIIOS Ha rPaHiue
DICKTPOJ-INEKTPOANT. PaBHOBCCHbIH
DIICKTPOHBIA nOTeHLman. Y paBHeHue
Heprcra. azoBbie nnextpoibt.
Boaopoanuiit snexrpos. Kucitoponbii
wekTpos CrangaprHbti dJMeKTpoAHbIH
NOTEHIMAN. DICKTPOXUMUUCCKHT PijL
Harps
10| Dnexrpoxumuueckue {anbpanuueckuil aevent. Pacuer 1 1
npouecchl. DAC . NansBanuyeckuii WIeMeHT. DieMeHT
Hauvonsi-Hkobu. Kavojmnbi npoiiecc,
AHOHLIH TTpolece, TOK00OpazyoiLas
peaktivs. CXeMa 2ISKTPOXUMUYSCKOH
uer. TepmoannamuKa ranbpaHHueckoro
aementa. 2JIC rajspaniueckoro
DNICMEHTA.
11 {Dnexkrpoxumuucciue | Kopposus meramios. Koppozus Mmerainos. | I
npoueccsl. XUMHUECKas KOPPo3us.
DNERTPOXUMHUECKAs KOPPO3US METAILIOR
n ycnosus ee nporekanst. Cxema KED.
Karojinuiii v anoaubilt iponecces.
Oxucnurenu-aenonspuzaropsl. Yciopus
NPOTCKARKS KOPPO3HY METAIOR ¢
KHCHOPOAHON 1 BOAOPOIAHON
Jenonspiaieil. 3auura MeTaios or
Kopposun. Jieruposanne. 3amurHnie
NOKPBITHS HOMETAILIMYCCKHIE,
METAUTHUCCKHC (aHOMIbIE,
UuToro 16 16
HepBas rpynna
nepuoja
ATTECTANUM
(AK3amen)
Bropas rpynna ounas popma (2 cepeeTp)
nepuoia
arrecTaumu (3a4er)
1 PKecTkoceTs BOJibI KeerkoeTn Bojbl. Brjib! skecTkoCTH. 4 4

VYusiruenue osibl. KaTuOHUTDI,

annonn bl O0man XapakiepucTmKa
NPUPOHBIX BOL KCCTKOCTL BOJABLL. Byt
MECTKOCTH: KapbonaTHas,
HekapoonartHas. Exnnnus usmepenus
HECTKOCTH. YMsArdenue Bobi. Meronl
VYMSITHCHHMSE TEPMUUCCKMI 1 PEarcHTHBIC
METO/IbI (M3BECTKOBAHMS,
COAOBO-M3BECTKOBBIA, (hochaTiblil),
JAOCTOWHCTBA M nepocratku. Meron
notnore oomena. Houurs. Kartnonurs,
aHuonuThi. Peakimn obmena nonon
KaruoHuTa (an




o

Hucnepchbie
CUCTEMBI

JucriepeHbie CUeTeMbE, Kaccu(rKalus,
nostyucHme. OU3MKO-XMMHUUCCKUE
CBOUCTBA JIMCIICPCHBIX CHCTEM.
[TopepxHocTHas IHEPrus, NMOBEPXHOCTHOE
HaTsokenue. AjgcopOuus. [TAB.
Onrrueckie cBolCTBa AUCHEPCHbIX
cucTem. JAUCHepeHbIC CHETEMBL.
OcoOEHHOCTH BLICOKOMCIEPCHDIX
cuctem. Knaccudmratinsg ucnepeHbix
CHUCTEM 110 pazMepam 4acTul, JIMCHepeHOM
(azbl, 1O arperaTHOMY COCTOSHHIO
aucnepeHoil Gasel B IMCHEePCROMNON
Cpeibi, MO CTENEHK B3aMMOACHCTBES
HACTULL JIMCTICPCHON (asbt u
JUCHEPCHOHION cpebt. ['enu 1 zonu.
MeTo/ibl NOAYHEHMSI AUCTEPCHBIX CHCTCM.
M U3UKO-XMMHUECKHE CBOMCTBA
JIMCTICPCHBIX CH

OCHOBbI XUMUH
BSKYLUMX BELIECTR.
Cunukarsple
CTPOHUTEbHBIC
mMarepuaibi

Obume PusnKo-xummucckue CBoRCcTRa
BSOKYLUMX BELIECTR W UX KiacCHprKais.
Bosyuinbic BOKYLKE BELECTRA.
I'MApaBIMbEcKHe BKYHIHE BELIECTRA.
Koppozus Gerona 1 MeTOAB 3aiUMTHE OT
KOPPO3UU. PU3UKO-XUMUHECKHE OCHOBL!
CTEKIIO00PAZHONO COCTOAHMS.
Cuimmkarhoe crerio. Curamib.
HiprpoiHOe CHIIMKATHOC Chipbe.
Kepamuucckue marepuaiin.
Knaceuhmrkatiig v crocobni nonyHenus.
Kepamuueckue marepualibl. OrHCynopHbie
Marepraibi, OOLME PHIMKO-XMMHYCCKHE
CBOMCTBA BSOKYHIMX BELIECTB M HX
iiaccHpukanis. Bosayuinne saKkyume
BeulecTBa. BO3yHas WiBecTh.
I'uncopbie By BEil

4

BblCOKOMOIIGKleﬂ[')H
bI€ COCAMHCHMS B
CTPOUTEIILCTBE

OCHOBHBIC TOHATHA XUMHU
BbICOKOMOUICKYJISPHBIN COC/IMHCHME.
Crpykrypa u coiicrsa nosumepos. Bujib
MONUMECPOB, TIPUMEHIEMbIX B
CTPOUTENLCTEE. JCHOBHBIC MOHSTHSI
XUMHH BLICOKOMOJICKYJIPHBIX
coeutieHnii. Knaceu(puranus, crpykrypa
1 cBokcTBa nosimMepor. Crnocodn
nostyueHus nosumepos. Jecrpyxims
NOJIMMEPOB, €€ OCHOBHbBIC BH/IbI.
Hnacrmacest. Buasi nosinmepos,
MPUMEHACMBIX B CTPOWTEIILCTRE.
Hosumepnpie j100aBku B GeToHDI.

HTOTO

Bropas rpynna
nepuo/ia
arrecrapun (3auer)

16

16

Uroro

32

32

3.2.

l'l.pam'uwecmw W CCMMHAPCKIE JAUMTHE W HX COACPMMARBC

Tabauua 3.2 Tembl npakTHHECKHX 3atsTHii

Haumenosanue

Konutecrso uvacos o gopmam
o0yuenus

Kont. pad Cam. pab




TEKYLIMX KOHUCHTPALUH PCareHToR U
NPOAYKTOB. Pacuetbl 110 nipasuiy
Baur-T'odia. 3axou pneiicreyiomumx mace
JUIS FOMOPCHHDBIX M I'eTEPOI CHHBbIX
PEAKUMK JUISE COCTORIMS PABHOBCCHS .
Hpumenenne npunuuna Jle-Hlarenne ms
ONPEIEIIClivs CMCHICHMS PABHOBCCHS NPH
M3MEHCHUM yeoBui nipotecca. Pacuer
paBHo

Ne /i pazjena Tema u colepmanme paKTHIecKoro E E
JUCLMTIUHb JaHsTH 5 z
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1 2 3 4 5 6 7 8 9
[lepeasn rpyuma ounas gopma (1 cemectp)
NepHeIA
aTTeCTANMHI
(Or3amen)
11 OcHoBHble NOHsITHS |OCHOBHBIC 3aKOHBI M NMOHATHSA 2 2
U 3aKOHbI XUMUH. XUMUUKAACCH HEOPTAHHUCCKUX
OKBUBAJICHT. coepmrHenni, HomeHknarypa. Crenemn
OKHCIICHNSI. '
OKHCIH-TRIBLHO-BOCCTAHOBUTEN HBIE
peaxumi. Mosispuas macca. Kosuuecrso
BeLIECTRA.
2| OcHosuble nonsitust | Dxpueasienrdopmylibias eAMHULA. 2 2
1 3aKOHbB! XUMHM. DKBUBAICHT DICMEHTA B COS/IMHCHUM,
DKBUBANCHT. IKBUBAICHTS COCMMHCHMN PABIIHUHBIX
KI1accoB. Hueao dKBMBaiCHTHOCTH.
OnpejenieHne Yncsia KBUBAICHTHOCTH
COCMHECHUS, YHACTBYIOUEIO B OOMEHHON
¥ OKMCIIHTENbHO-BOCCTAHOBUTENILHON
peakuun. Kojmuectso setuecrna
IKBUBAJICHTOB. AJUIHTHBHOCTL MOJIAPHOM
MacChl IKBUBANCHTOR. PacueTsi no 2akony
IKBUBANICHTOR.
3 [Xumuueckas TepmoputamuiecKue 2 2
TEPMOAMHAMUKA pacueTLONpeeicHue TeoBbIX
ypderron peakiiun. Pacuerst HHTANLNIKIA
00pa3oBaHus BOICCTR NPH U3BECTHOM
Teriopom dpdenre peakimu. Pacuer
U3MEHCHMST DHTPOIIMK B XOJIC PCAKLIMK U
npy Qasopbix NPCBpaLieHusX.
Onpenenenne HanpapielnocTy
XMMUHECKUX TIPOLECCOR ¥ BEPOSTHOCTH
IPOTEKAHUSE XUMHUCCKON PCaKiLiMK B
JABUCUMOCTH OT TEMITCPATYPbI.
41 Xnumunueckas XUMHUECKas KHHETHKA W 2 2
KMHETHKA. pasnosecuel IpumericHue 3akona
Xumuteckoe JACHCTBYIOWMX MACC JUIsE pacuera
paBHOBECHE. CKOPOCTEN XMMMUECKHX PCaKLinii,




PacTeopbi Konuentpaumu. Pacuersi peakimy 2 2
cpeibl.Pacuersl pasinuubix cnocodos
BLIPANKCH S KOHUCHTPALUY PACTBOPOB.
Cocrapnenuie ypaBHeHUHN peakiiid
JICCOLMALMKA COCAMHERUN PasIInYHBIX
KJIACCOB Y YPABHCHMI peakuri ruaponvsa
conel, Jinccoumanms cuibibix 1 cnabnbix
aekTposiTeB. Pacuerst sesivunun pH B
pacTBoOpax KHCHOT 1 OCHOBAHMA.
DNEKTPOXUMHHECKHUE | EKTPOXUMUHECKUE 2 2
MPOLIECChI IIPOHECChI ISKTPO/iHBI HIOTEeHIKA
UOHHO-METANTHYECKUX W Ta30BbIX
aeirponos. Ypasuenue Hepuera. Pacuer
DJC raisBaHUUCCKUX YIEMEHTOB.
Cocrapiierne raibBaHueCKHX
WIC-MEHTOB M WICKTPOAHBIX [POLIECCOB.
Dnexrpoxmumuueckue |Kopposus metasiniosOnpe/ieneHue 2 2
npoLEecchl BOZMOMKHOCTH HPOTEKAHUA KOPPO3UU
MeTalla B 3asiantibix yesaosusx. CnocoOb
3aUMThl MCTAUIOB OT KOPPO3HH.
UTOTO 14 14
IepBas rpynna
nepHoaa
arrecTalHu
(Ox3amen)
Bropas rpynna ounas Gopma (2 cemecrp)
HepUOAA
arrecramuy (3auer)
XHUMUS BOJbI TKectroeTth BOAL U MCTONLE CC 2 2
yCTpaHeHua KC TROCTL BOJbLI. MeTo bl
yMSrHeHns 8Osl PacueThbl sKeCTKOCTH
BOJIbY, MECCh! PasTBOPCHHbBIX COJICH B
BoJic. Pacuerbl Mace pearcHTos,
HCOOXOAMMBIX JIISt YMSITUCHNS BODL.
Konnoksrym 1o reme « KeeTkoeTh BOAbE 1
METO/IbI €€ VCTPAHCHUSY.
Hucniepetble OnpescneHue Noporor Koarysisium 2 2
CHUCTEMbI rupoolHBIX 3ouei. Jlncnepcubie
cucreMbl. Kiaccuuraims, MeTosin
nostyuerus ¥ cgokcrea. CTpoeHue wacTul
Jucneperoit dasbt ruapooOHBLIN 30¢H.
Cocrapncnue GOpMyIi MULIEII
ruApOPOOHBIX 304¢i. ¥ CTORUMBOCTS 1
KOArYJISMST KOJUIOHAHBIN CUCTEM.
Hucnepensie OnpeesieHne noporos KOAary st 2 2
CHUCTCMbI ruipodobhbix 3onei.Onpeielienue

IOPOTOB KOAryJistiiin ruapodoOHbIX
zoseit. Koanoksuym no reme

<(H‘HCHCPCI 1bIC CHCTCMbID.
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410OCHOBBI XUMHH Xumust BspICY LHMX 2 2
BSOKYLUMX BELIECTB.  [Matepranos. BozayvinHbie ssoKyiue
Cunukarubie marepuasbi. Chipbe, HOAYUCHNHE 1
CTPOUTENbHBIC TBEPACHUE BOBJIYIIHON U3BECTH,
marepranbl PHMICOBBIX ¥ MAFHE3HATLHBIX BSDIYLHHX.
Petierine 3anat. 'niipasnuueckue
BSRKYLME MatTepuansi. Chipbe, NOAYUCHHE
M TBEPJICHME TITHHO3EMUCTORO U
NOPTHaHILCMEHTOR, I'H/IPABIUUYCCKON
wisectu. Peuienue 3anau. KosuokBuym 1o
TeMe «XHMHUS BSDKYLIMX MATEPUAOBY.
UTOro 8§ 8
Bropasi rpynua
nepuosa
ATTECTANMM (3aUeT)
Hroro 22 22

3.3. JlabGoparopupiii DPAKTHKYM H €10 COMePRATIE

Tabauua 3.3 Tembi naboparopubix pador

Konnuecrzo wacor no ¢popmam

pearcHTeB. JKCNepuMeHTanbHoe
ONPEJICIIEHHE 3aBHCUMOCTH
OTHOCHTCIILHON CKOPOCTH XUMUHSCKOH
PEAKLMKU OT KOHUECHTPALUKK PLareHTOB.

obyueHus
Haumerosanue Kowr. pab Cam. pabd
Ne ni/in paszaena Tema u cojtepuatine naboparophoi S %
JUCLHMTUTHAHDBE paGoTLi = =
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: s || E s 9| &
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1 2 3 4 5 6 7 8 9
Tlepnas rpynna ounas Ppopma (1 cemecTp)
nepuojia
arTecTalHn
(3K3amMen)
1| OcHorHbie rousTUs |ONPeACICHUE COICpIKatius 2 2
1 3aKOHBI XUMHH. KPHCTAIIW3ALHOHHOK BOJ(bI B
DKBUBANCHT. KpUCTALIOrHapate KapdonaTa
HaTprs. OCBOCHUE NPUCMa B3BCIIMBAHMS,
METO/A KMCIOTHO-0CHOBHOIO THTPOBAMUSI.
Pacuerst ¢ UCHONL30BAHWEM 3aKOHA
IKBUBAUICHTOR.
2| OcHoBHbie noHsTHs |Onipeieseiie MOJAsSPHONH Macchi 2 2
M 3aKOHbI XMMUM. IKBUBAICHTOB NPOCTOrO BEIICCTBA.
ODKBHUBAJICHT. FKCHCPUMEHTANBLHOC ONPCACTCHUES
MOJIPHOM MACCHI YKBUBAICHTOR
ABOMMHMS MCTO-JICM BbITCCHEHMS:
BOAOPOLA U3 KMCHOTHLE. Hpumenenue
3AKOHA HKBUBAJICHTOB B pacycrax.
3 | Xumuueckas OnpejiesicHue JHTANLIUK PACTBOPCHUS 2 2
TEPMOAMHAMHUKA COJNMDIKCICPUMEHTAIILHOES ONPCIEHCHHE
IHTAILIUM PACTBOPEHUA COIM METOI0M
KAIOPUMETPHH. 3aKPEIICHIE NOHSTHS
SHTAIBITUH.
41 Xumuueckas Onpeenctue 3aBucuMOCTH CKOPOCTY 2 2
KHMHETHKA XMMUHCCKOH peakumn 0T KOHLEHTPaLMK




XumMmuuyeckas
KMHETHKA

Onpenesictive 3aBUCHMOCTH CKOPOCTH
peaximu o

TEMIECPATYPbi DKCHCPUMEHTAILHOC
ONPEACHCHHUC 3aBHCUMOCTH CKOPOCTH
peakumu oT TeMneparypst. [lpumenenue
npasuia Baur-l'odida pis pacuera
CKOpOCTH peakum B 3aBUCUMOCTH OT
TEMIIEPATYPDLI.

8]

S

XUMUUYECKOE
paBHOBECHE

CMCLLIEHNE XUMHUCCKOTO

PABHOBECHS JKCICPUMEHTAJIBHOE
CMEUICHUC XUMHUCCKOTO PABHOBCCHS NPH
M3MCHEHIHM PARHOBCC-HBIX KOHICHTPALIM
peareHToB M npoaykros. Hpuvenenune
npunumna Jie-tlarense ans onpenencHus
HaNpPaBJICHUS CMELUCHKST XMMUUCCKOTO
paBHOBECHSI.

3]

Pacreopbl.

Tpurorosnenue
pacteopor.lpuroropsicHue pacrsopa
3a/JaHHON KOHLISHTPALMK 13
KOHLICHTPHPOBAHHOIO PACcTBOpA.
Onpenenerue KOHUSHTPAUMK KPENKOTro
PacTBopa ¢ NOMOLLbIO APEOMETPA.
Pas0asnienue pacTeopos.

o

Pacreopb!.

Onpenesictie MoJispHoOid Macebi
IKBUBAJICHTOB CIIMKHOTO

petnecTBa. OnpejiesicHue MOISPHOR MacChi
DKBHBAICHTOB HEW3BECTHON KMCAOTHI
MCTOJIOM TUTpOBas. Pacuer ¢
MCTIONB30RAHMEM 3aKOHA DKBUBAJICHTOB.

3]

o

PacTBopbi.

Onpeaenenne pH pacTBopos ¢ NOMOUIbLIO
unauxaropos.Onpepenenne ph
PACTBOPOB KHUCJIOT W OCHOBAHMI C
MOMOLBIO PABIHUHBLIX MH/IMKATOPOB.
CpaBhe-H1e Mnoay eHHbIX BEIIMUMH ¢
pacueTHLIMM.

2

o

10

DNEeKTPOXUMHUECKHE
MPOLECCHI.

Kopposus merannos.Habmoaeune
IPOLECCOB KOPPO3HK METAIUIOR B
3ABUCUMOCTH OT PATHUHBIX YCITOBUIA
HAXOACHUS. AKTUBALMS KOPPO3HH.
3alMTHBIC METATMYECKUE NOKPBITHSI.
CocTaBICHUE KOPPOIHOHHBIX MICMCHTOE
NEKTPOIHBIX NIPOLECCOB.

]

[\

UTOTro
[lepBas rpynna
NepUoIa
arrecTanuu
(Ox3amen)

20

Bropas rpymnma
nepuoaa
arrecrayum (3auer)

ounas fopma (2 cemectp)

OCHOBbLI XUMUHK
BSDKYLLMX BELLECTB.
Cunukarubie
CTPOUTENBbHBIE
mMarepuabi

Critikarsbii MOJLYJIb IKHAKOTO
crexaMeronoM KHCIOTHO-0CHOBHOPO
THUTPOBAHUS ONPEJLISHOT CUIIMKATHBIN
MOAYJIb JKWIKOIO CreKa.

[y




2 1 Xumus Boabi Onpenciienue JKecTroCTH BoALIMETOI0M 2 2
TPUIOHOMETPUUCCKOI'G THTPOBAHMS
onpejeitseres 0f1as WECTKOCTL BOJIbI.
MeToaeM KHCAOTHO-OCHOBHOIO
THTPOBAHWS Oripeeseres kapbonarias
MKECTKOCT BOJLbL,
31 ducnepcribie AJICOpOLUSE YKCYCHOMW KHCIOTHI Ha 2 2
CHUCTEMDI vinellpopoaures onpeaencHue
aacopOLMK YKCYCHOH KUCHOTLE HA
AKTUBUPOBAHHOM Yriie. Onpenensercs
JMHAMAUHECKAsS CMKOCTD.
4 1OCHOBBI XUMHU OrnpenenieHme CoUCPKats OKCHA0B 2 2
BSDKYLUMX BEUIECTB.  |Kaiblus 1 marnus B melicOnpeaensercs
Cunukarupie CYMMapHOE COJICPKaHNe KapOoHaTOB
CTPOUTEAbHBIC KAJIbLMSE W Martus B Meie.
Marepuaibi
UTOro 3 8
Bropas rpymua
nepueia
aTrrecrayuu (3a4er)
Hroro 28 28

3.4. Kypcosoii nipoexTt (padora) ¥ ero XapakrepucrnKa
He npeaycmorpeno.

3.5. UuanBuayaabHoe 3aJalie ¥ €U0 XapakTepHcTHKa
He npenycmorpeno.




4. BBIABJIEHUE PE3YJILTATOB OCBOEHUS AU CHUITIUHBI

4.1. IHacnopr doupa onenounnix cpeners (LOC) no pucunmInne
Tabmuua 4.1 - Iacnopt donaa otenoubix cpeacts (HOC) 10 gUCUMUTIHHE
Ne Haumenopanune , . - Koz
Texuonorus Buj arrecraimm Buapt 3anstuii | popmupyembix
n/n | OLEHOUHOrO CPEACTBA _ o
KOMHETeHUMH
1 2 3 4 5 6
Hoxnan, coobienne | Tpajuumonnas Tekyuwmii KoHTposIb Jlexuuu OI1K-2.1.
obpazoBarenbHas
TEXHOJOIUs

2 |Konnokeuym Tpanuunonnas Texywm# konTposn, [Mpakruueckne  |OK-2.2.
oOpasoBaresbHas
TEXHOJIOTUsI

3 |Kourposbnas padbora | Tpaamumonnas Texkylmi KOHTpoIb Konrponbhas, OIK-2.1.,
o0pazoBaresbHas CPC OIlK-2.2., ,
TEXHONOIUS OI1K-2.3. '

4 {Moprdonuo Mudopmaumonno-ko |Tekyumii kourpons  |JlaGoparopunie  |OINK-2.1.
MMYHHKaLHOHHas
obpasoBaresbHas
TEXHOJIONMsl

5 |Pa3HoypoBHERbIC Tpapuumonnas Texylumi KouTpodin CPC, OTIK-2.1.,

3a1a44 W 3a/laHus oOpazosarehHas [lpaxtnueckne  |OTIK-2.2.,
TEXHOJIOT K OI1K-2.3.

6 |Tecr Mndopmaumonno-ko | Tekyumii konrpons — |CPC OlIK-2.1.,
MMYHHMKALIMOHHas OlK-2.2.,
obpasoparensuas OFK-2.3.
TEXHOJOIUS .

7 |Tpenaxep Unudopmaumonno-ko |Tekymmii konrpons  |CPC OlIK-2.1.,
MMYHHUKALHOHHas! OIK-2.2,, |
obpazosarenHas OITK-2.3. i
TEXHONOTUS

8 |DxzamenaumoHHbIE Tpaanumonnas Hpomerkyrounas 3auer, Dkzamen  |OTTK-2.1.,

Ounetnl oOpazopareshbHas arrecraums OIK-2.2.

TEXHOJIOrus

4.2 Bonpocn! K dK3aMeny (3auery)

IlepBas rpyuna nepuosa arvecranuu (Ox3amen) - ounasi gopma (1 cemecrp)

1. DkBuBanenT BEUICCTRA. DKBUBAJICHTHOE HUCHO. DKBUBAJICHT BEUWIECTBA. DKBHUBAJICHTHOE YUCIIO. Konunuectso
BCLICCTBA DKBUBAJICHTOB. MOJISIPH'(UI Macca KBUBAJICHTORB.. l\/l()ﬂﬂthlﬁ 00BEM DKBUBAIEHTOB ra.3006pa31-|0r'0
BCLIECTBA.

2. BTOpo# 3aKOH TepMO/IMHAMHKH

3. Tperuii 3akon Tepmoannamuiu. CTaHjapTHas HHIPOKS.

4. lpoctbie u cnoxHbie peakupu. [TonsTre Mexannsya peakimu.

5. CropocTb xumuueckoi peakiiu. DaxTopbi, BIHSIOLIME HA CKOPOCTH XMMUUCCKON PeakLMK. 3aKkok
JOEUCTBYIOWMX Macc. KoHCTaHnTa COpOCTH; (JakTophbl, BIHSIOIIKE HA iee.

6. 3aBUCUMOCTL CKOPOCTH XUMHMUCCKO# peakimu o1 Tenneparypbi. [pasuio Banr-Todda.

7. Tepmoannamuueckue npoueccsb! (p=const, V= const, T= const, p.T= const, V. T= const).

8. HepBblﬁ 3aKOH TEPMOJIMHAMUKA 151 PA3IHYHBIX npoucccos. DHTAIILIUSE CUCTEMBb.

9. Xumuueckoe PaBHOBCCHE, YCIIOBHE XMMHUYCCKOTO PABHOBCCHS. 3akoH j,l@ﬁC'l’Byl-()l.[lHX Mace s o6pa'rnM0r0

npouecca. KoHcranTa xumuueckoro paBHOBECHS JIs FOMOICHHOW U I”C'I‘G|)()l"81-ll-l0l7| pealclmﬁ; ('bElKTOpbl, BJIMAIOLME

Ha Hee. CMellneHne Xxumudeckoro pagHopecus. pununn Jle-Ilarense. Bausuue usmencnus TEMIEPATypPbl,
AABEHHA M KOHLICHTPALMH PEareHTOB M NPOAYKTOR HA CMEUICHHE PABHOBECHS.



9. XuMHUYECKOE PaBHOBECUE, YCIIOBHE XUMHUCCKONO PABHOBECHS. 3aKOH JACHCTBYIOLMX Mace Ul 00paTUMOro
npouecca. KoHcranta XUMUHCCKOrO paBHOBECHst JI/1s5 TOMOPEHHON 1 reTeporeHHol peakuniiy Gpakropsl,
snusiouive Ha nee. Cumetnenue Xxumuueckoro pasnosecus. Hpununn Jie-larenwe. Biinatve usmenenus
TEMIEPATYPbI, JABACHUS W KOHLICHTPALMI PEarcHToB 1 NPOAYKTOB Ha CMELUEHHE PABHOBECHS.
10. Karanuruueckue cucrembt. 'omorentii, rereporentibiit karanus. Karanusatop. CyTh aehcTBHs
KaTajmzaropa.
11. UcTunHble pactBopbl. PacTBopuress, pacTBopeHtoe BetecTro. THilbl pacTBOPOB (MOJIICKYJISPHBIE U HOHHDIE).
Teepabie, dKHIKME U Fra3000pasHbie PacTBOPbI.
12. Criocobbl BhipaykeHust KOHUEHTpauuu pacteopos (0%, Cm, C, Cak, X). 3aKOH DKBHBAJICHTOB JUIs PACTBOPOB.
13. PacTBOpbl 27€KTPONMUTOB. TeOpHs JICKTPONUTHUYCCKON IUCCOHALMHU:

— CWJILHBIC W Cl1adbie DASKTPONUTBE; CTENEHb JIMCCOUNALINK,
— NPUYUMHBI AUCCOLMAaUMK (CONILBATALMS, FrpaTama );
— IMCCOLManUs CalbiX DIEKTPOIMTOR, CTCHCHD ANCCOUMALMKI, KORCTANTA AUCCOLMAUMK Cl1adbIX 2N1EKTPOIMTOB.
3akoH paszbaenenus Ocrpanbjia.
14. Tuccounatims BoAbl. MOHHOE NPOU3BEICHHE BO/ibI.
15. BoaopoHbiii M ruipoKcriibHbIH 1okazaresin cpebl. 3naueHus pH u pOH B HEHTpalibHBIX, KUCIBIX W
wenouHbix cpenax.Pacuer pH u pOH B pacTeopax cuiibHBIX 1 CAa0bIX KUCJIOT U OCHOBAHUH
16. KonnuraTupHibic CBONCTBA PACTBOPOB HEMWICKTPOJIWTOR!

Q) NOHWIKEHUE JABJASHUS HACLILEHHOTO apa pactsopa. 3akon Paysis;

0) NOBbILLICHHE TEMIICPATYPh! KUIICHHS pacTBopa:

B) MOHIIKEHUE TEMTICPATYPbI 3amMep3ating pacTBopoB:

r) 0OcMoc, ocMoTHYecKoe aapnetye. 3akon Banr-T'odda.
17. KoanurarusHpie CBOMCTBA pacTBOPOB 21EKTpoSHTOBR. M3oTonnueckuil kondduument.
18. MoHHO-METaINMUecKUH 2ieKTpo1. BO3HUKHOBEHME JABOWHOTIO MICKTPUHECKOrO CIIos. 3HAK K BeJMuuHa
NOoTeHUMaNa WEKTPOAa.
19. BonopoHbiii aaexTpoj. Pacuer norenumana. Y pasrenus papHosecus. CraHaapTHblii noTeHuman
METAITMHECKOT® 2EKTPOAR.
20. Ypaeuenue Hepucra. Kucnopoaniii anexypojt. Pacuer norenuuana. Y paBHEHMs paBHOBECHS.
21. Cxema I'D. DACKTPOAHBLIC peakiini.
22. Daexrpoaskyiias cuna. Pacyer 2JIC.
23. XuMmuueckas Kopposus.
24, Karoaubie v aHOHbIC NTPOLECChl KOPposuin. Cxema KI™D.
25. 3awuTa METAILIOB OT KOPPO3UK (JICFUPOBANKME MCTAJNIOB, 3aLLMTHLIC HOKPLITHS - HCMETAIIMUECKHE,
METAITMYECKKE, DNCKTPOXHMHUUSCKAs 3ailUTa — KATOMHAS, NPOTEKTOPHAS, U3MEHEHNE COCTaBa KOPPO3HOHHON
cpelibl, PALHOHAIBLHOE KOHCTPYHPOBAHUE W3ACHNN).
26. OceoeHue npremMa B3BeIMBaHNS, MCTOAA KHCIOTHO-OCHOBHOIO TUTPOBaHus. Pacuersl ¢ MCnoib30BaHueM
3aKOHA YKBHBAJICHTOR.
27. 1o sKCnepeMeHTaNbHBLIM JAHHLIM ONPEACIIMTE MOJISIPHYIO MACCY BEUIECTBA. 3aKOH IKBUBAJIEHTOB.
28. DKCNEPUMEHTAILHOE ONPCACHCHUE IHTANLIUKU PACTBOPEHUS! COJIM METOOM KAJIOPUMETPHUH. 3aKpereHne
MOHSITHS DHTANBITUH.
29. DKCnepUMEHTANILHOE ONPEISICHHE 2ABHCHMOCTH OTHOCHTCLHON CKOPOCTH XMMHYECKOH peakuyuu OT
KOHLIEHTPALMK pearcHToB.
30. DKCrepUMEHTATLHOC ONPEJICICHUC 3aBHCHMOCTH CKOPOCTH peakiiin ot remieparypsi. [lpumenetine npasuiia
Baut-I'odda mis pacuera CKOPOCTH PEAKLNK B 3aBUCHMOCTH OT TEMIEPATYPbI.
31. DKCMNepUMEHTAILHOE CMELLICHUE XUMHUESCKOPO PABHOBECHS TIPH M3MEHEHNM PABHOBEC-HbIX KOHUEHTPALMK
peareHToB U npoykToB. [pumenenne npunnmna Jie-llarenne g onpeacicHus HanpasneHus CMeuIeHMs
XMMHYECKOTO PaBHOBECHS.
32. IlpuroTosieHue pacTeopa 3aanHoi KOHHCHTPALK W3 KOHLEHTPUPOBaHHOro pactsopa. Onpeaenenne
KOHLUEHTPALMU KPEMNKOPro PacTBOpa ¢ HOMOLBLIO apeoMetpa. PazdasicHie pacTBOpos.
33. DKCHSPUMEHTANLHOE ONIPEACACHMC MOJISIPHON MACCH DKBUBAJICHTOR WIHOMMHUA METO-/IOM BBITECHEHHS
BOAOPOAA M3 KHCIOTHI. [IpuMeHeHMEe 3aKona YKBHBAJICHITOR B pacueTax
34. Onpenenerve pH pacTBOPOB KHUCIOT ¥ OCHOBAHUN ¢ HOMOILBIO PABIMYHbLIX HHAKHKaTOpoB. CpaBHe-HHe
NOJIYHEHHDBIX BEJTUYHMH € PACHETHBIMH.
35. HabsmoaeHue npoueccos Kopposuie METANOB B 3aBUCHMOCTH OT PAsIMUHbIX YCJOBUI HAXOMICHMSL.
AKTUBALIMS KOPPO3MU. 3aUIMTHLIC MCTAUIHUCCKUE HOKPBITHA. COCTABICHUE KOPPOBZHOHHbBIX WIEMEHTOB H
AEKTPOAHbIX ITPOLIECCOB.



36. Kilacebl HeOpraHM4ecKux coe/iniennii, nomeniiarypa. Creneib OKUCneHus.
OKHUCU-TENLHO-BOCCTAHOBYTEIbHBIC peakiMu. MousipHas macca. KouiuecTBo peLecTsa.

37. dopmysibHas CAMHULA. DKBUBATICHT DIIEMEHTA B COCAMHEHNH, DKBHBAICHTbI COCAMHEHNH PA3ITMUHbBIX KJIACCOB.
Uncno skBuBaieHTHOCTH. ONPEACICHMC YHCIA DKBUBAICHTHOCTH COCIMHEHNS, YHACTBYIOILEr0 B 0OMEHHOH 1
OKHCIIUTENLHO-BOCCTAHOBHTEIILHON peakty. KoiuecTBo BeWecTBa DKBUBAICHTOB. AJIMTHBHOCTL MOJISIPHOM
Macehbl HIKBUBANEHTOB. Pacuersl 0 3aK0Hy SKBUBAJICHTOB.

38. Onpeaenenue TennopuiX YPGEKTop peakumu. Pacuernl sHrasinii o0pasopanms BEWECTB NPU W3BECTHOM
TennoBoM addexre peakumu. Pacuer WIMEHCHUs MHTPONKK B XOAC PEaKLMK ¥ NpH (a30BbiX NPEBPALIEHHUIX.
Onpenenenue HapapieHHOCTH XMMUUECKHX TIPOLIECCOB M BCPOSITHOCTH TIPOTEKAHKS XUMUYECKOH peakuuy B
3aBUCHUMOCTH OT TEMIIEPATYPDLI.

39. lNpumeHeHue 3aKoHa ASHCTBYIOWMX MACC JUish PacueTa CKOPOCTEH XUMHHECKHX PEakiliMi, TEKYLIUX
KOHUEHTpauui peareHToB U npoykros. Pacuers no npasuiny Baur-I'odda. 3akon gelicrBylommx Mace uis
FOMOTEHHBIX M IeTePOreHHbIX peakiiid s coctostus pasnosecus. Hpumenenue npunumna Jle-llarense ans
OnpenesieHrs CMELIEHHUS PABHOBECHS NPH MAMEHCHIM YCIIOBMI npouecca. PacueT pasHo.

40. PacueTsbl pa3iinuHbIX ClOCOOOB BLIPAKEHUS KOHLEHTpaLMK pacTeopos. CocrapiieHue ypapHEHUH peakuui
JMCCOUMALIMY COCAMHECHUH PasIMYHbIX KJIACCOB M YPaBHCHUH peakuyil ruaponusa coneit. Juccounaums CUibHbLIX
u ci1abbix nekTposinTor. Pacuersl Besuumib pH B pactBopax KucsioT v OCHOBaHKIA.

41. DNEKTPOHbBIH NOTEHUMAT HOHHO-MCTAIHUCCKUX W Fa30oBbIX diekTponos. ¥Ypaprenue Hepuera. Pacuer DJIC
rajbBaHUUYECKUX HIeMCHTOR. COCTaBACHHE MAILBAHMYCCKMX DIE-MEHTOB W ONEKTPOAHBIX [TPOLIECCOB.

42. Onpepenenne BOZMOKHOCTH NPOTCKAHUS KOPPO3UM METAJIA B 3alaHHbIX yeaoBuaX. CriocoObl 3auThl
METaJJIOB OT KOPPO3UHK.

Bropas rpynma nepuona arrectanun (3auer) - ounas gpopma (2 cemeerp)
. Buapl sxectkocTy BOAbL EanHUUL M3MEPCHHS HECTKOCTH.
. Knaccudmxkaiims npupoHbix BOJL HO BEJIMHHHE IKCCTKOCTH Y 110 MHHEPAIM3aLIMK.

[T S

. MeToabl yerpanenust kapOOHATHOM HKECTKOCTH: @) TEPMUUCCKUI METO]1 YMATHEHUs BO/bI; O)
COJIOBO-M3BECTKOBBIA METO/1; B) M3BECTKOBBIN MCTOJL 1) hochaTHbiii METOA.

4. Metoa uoHHoro odmena. Knaccupmkanus MOHUTOB.

5. YCTOMUMBOCTD W KOATYASILMS KOMIOM/IHBIX CHCTEM.

6. CTpoenue yacTul AUCIepeHoi (hasbi ruapod@otbiit sosei. Cocrapnenue Gopmyt MuLenn ruapodoOHbix
30J1EH.

7. O61He HUBHKO-XUMHUUECKHE CBOHCTBA BSDKYILMX BEUICCTB W WX KJlaccupuKaLus.

8. Bosnyuitibie Bsbkyiime seuieerea. Bosayuisas wisects. I'nnc. Maruesvanbiblii LIEMEHT.

9. lNoprnanauement. Chipbe, NOJIYUEHHE, TBEPACHHUE, NPUMEHEHNE.

10. TnunozemucTolii uemeHT. Chipbe, MONyHEHUE, TBEP/ICHHUE, NPUMEHEHHE.

11. Koppozus 6erona. Meroibl 3aikThl OT KOPPO3UU.

12. Knaccudukaliys, CTpyKTYpa 1 CBOKCTBA HOIIMMEPOB.

13. Buapbl NoanMepoB, NPUMEHAEMbIX B CTPOUTENILCTBE.

14. TTonmumepbie nodapky B OCTOHDI.

15. OnpeaeiieHue CHITMKATHOIO MOJYJIs JKUAKONO CTEKIA.

16. Onpeaenetne oGLICH KECTKOCTH BO/JbI.

17. Onpepenenne kapOOHATHOMN HKECTKOCTH BOJIbI.

18. Onpeaenenre aacopOUUM YKCYCHON KMCAOTHI Hd AKTHBHPOBAHHOM YTUie.

19. OnipeneneHue CyMMapHOro Coepkanis KapOoHarons KajlbMs ¥ Marius B Mefe.

20. Pacuerbl Mace peareHToB, HEOOXOAMMBIX JUIsl YMSITUCHUSA BO/bL.

21. Pacuernl seCTKOCTH BO/IbI, MACCHI PACTBOPSHHLIN CONICH B BOAE.

22. CtpoeHue yacTuil JMcnepcHon dasst ruapodotubtii sonei. Cocrasienue Gopmysi Muuenn ruapopobHbix
30J1EH.

23. Onpeaenerue rnoporos KOaryasuu ruapoobHnix 30eH.

24. YCTOWUYMBOCTE M KOArYJISILIMS KOJUTOMAHLIX CHCTCM.

25. PeuleHue 3a/1a4:pacCUeThl O YPABHCHMAM [HOSYUCHUA W TBEPACHHS BSKYLMX MATEPHaNOB.

4.3 TexHoJIOTUs BbIsiBJICHMUIE YPOBHS OCBOCHEMN L CUMITJIM b

TeXHOIOrUs BBISBJICHUS YPOBHS OCBOCHUS AUCUMITHHD! NPUBOAKTCS B Qonje oeHounbIx cpeacts (POC).



5. YHEBHO-METOJMYECKOE U MHPOPMALUMOHHOE OBECTIEYEHWE OCBOEHMS
JACLHHTJIMHEBL (MOAY Jis)

5.1. OcHoBHasi & JONOAHMTCIALHAN JUTCPATYPa
OcunoBHas auTeparypa

1. Koposun, H. B.  O0was xumus : yueOHUK Uist BY30B 110 TeXH. Hanpaesienusiv u cnew. / H. B. Koposun. - 10-¢
U3/, non. - Mocksa : Beicwas wicona, 2008. - 558 ¢. 1 . - (Ilobepurens konkypea yuebHukos). - bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, U.H.  Xumus [Dnexrpounsiii pecype] @ yuebuunk / M. H. Cemenos, WU. J1. Tlepdunosa. - Xumus ;
2019-06-21. - Canxr-TletepOypr : XUMW3JIAT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800 . him!)

Jomojnurepuas JHTEPATypa

I. Ilpece, LA, Ocnosbi 00meH Xumuu | Dnekrponnbiii pecype| @ yuednoe nocobue / M. A. [pecc. - OcHoBbl
obuweit xumnu ; 2017-07-01. - Canxr-llerepOypr : XUMUW3JAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542 html)

2. Boabxun, B. B.  OGwas xumus. M36panusie rnapst : yued. nocobue juis By30B N0 HANPaBIEHUAM MOArOT. W
creu. B 0011, TeXHuKkH 1 Texnonoruy / B. B. Boabxun. - 2-¢ w3, nepepad. u pon. - Cankr-IlerepGypr ; Mocksa ;
Kpacuopnap : Jiann, 2008. - 379 c. : yi. - (Yuebuuku s Byzos. CneunaiibHas aureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMus © METOJL. YKa3aHUs [0 BLITOMHEHHIO KOHTPOJILHON paboTet No | juis nanpasnenus 271101.65
"CTPOUTENILCTBO YHUKAIILHBIX 3AaHMH 1 coopykenuil” 3aounol popmbt obyuenus / Hosocu6. roc.
APXUTEKTYP.-cTPOUT. YH-T, Kad. xumuu ; cocr.. A. M. Jlanunenko, M. JI. Kocunosa,C. B. Ceicoes. -
Hoeocubupck : HIACY (CuGerpun), 2013, - 28 ¢. : tabn. - 6.1

4. Akumos, JL.LU.  Xumus [Dnekrponnsiii pecype| @ yuebnoe nocobue / JI. K. Akumos, A. U. I1asnos. -
Canxr-Tlerepbypr : Cankr-TlerepOyprexuit rocy 1apeTBeHHbIN apXUTEKTYPHO-CTPOUTEbEHBIN yHUBepeuTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054.html)

MeTounqecmw YKA3AHM A

1. OCHOBHbIE NOHATHS K 3aKOHLI XUMUH | KOHTPOJILHBIC 3aaHus Juist | Kypca no HanpasjieHuio noAroToBKH
08.03.01 "Crpourensctpo” Beex dopm obyuenus / M-so obpazosanus u nayku PO, Hosocub. roc.
apXUTEKTYP.-cTpoUT. YH-T (Crbctpun), Kad. xumun ; cocr. M. J1. Kocunoea. - HosocuGupek : HIACY
(Cubctpun), 2015. - 28 ¢. : Tabu. - 6.11.

2. OKMCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKLIMIA © MCTO/L. YKa3aHus Juis | Kypea Beex crien. u Gpopm obyuenus /
Hogocu6. roc. apxurekryp.-ctpour. yu-1 (Cuderpun), Kad. xumuu ; cocr. T. H. Hepemucuna. - Hosocubupek :
HI'ACY (Cubcrpun), 2011. - 12 ¢. - 6.1

3. Wepwnesa, T. A. (npog. ; HIACY (Cuberpun), kad. Xumus).  Xumus : yuel. nocobue ais noaror. K
tectuposanuio / T. A. Lepuunera : Hosocub. roc. apxutekryp.-crpout. yu-r (Cuberpun). - Hoocnbupek :
HI'ACY (Cuberpun), 2011, - 148 ¢. : tabn. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. VoHnble paBHoBecHs [ DiekTporHbIH pecype| @ Metoguueckue yKazaHns 1o BblNojiHeH1io abopaTopHokt
paboThl no Hanpasnenusm noxroroskn 08.03.01 "Crpourensereo” (npodunu "Bonocnabxkenue u
BopoorseaeHue"”, "TIpon3BoACTBO 1 NPUMEHCHNUE CTPONTENILHBIX MATCPHAIOB, W3ACHHIN KOHCTPYKUMI") 1
20.03.02 "Ipuponoobycrpoiicto 1 Bojononb3opanme” seex Gopm obyuenus / M-po obpasosanuns u Hayku PD,
Hogocub. roc. apxurexryp.-crpout. yu-1 {Cuberpun), Kad. xumuu ; coer. H. A. Crapuesa. - Hosocubupek :
HI'ACY (Cuberpun), 2016. - Daekr

5. COOpHUK 3aa4 M YNpaKHEHKH 110 XumMuu [ InekTponnsiii pecype] : no nanpasnenuto nogrorosku 08.03.01
"Crpourenberso” Beex dopm obyuerus / M-go obpazosarus u Hayky PO, HoBocub. roc. apXUTeKTyp.~CTPOMT.
yH-T (Cubctpun), Kad. xumuu : cocr. . T Anekeeesa. - Hopocubupex : HIACY (Cuberpun), 2015. - DnexrpoH.
TEKCT. - 0.11.

6. Peakuuu B pacTBopax »1eKTposinToB | DNeKTponibii pecype] @ MeTo. yrasanus Juis | kypea Beex cneut. u popm
oOyuenus / Hoocub. roc. apxurekryp.-crpout. yu-1 (Cuberpun). Kad. xumuu ; coer. T. H. Yepemucuna. -
Hosocubupck : HFACY (Cuberpun). 2013. - Dnexrpon. teker. - 6.1



7. CocTap W CBOWCTBA pacTBOPOB [ DACKTPOHHBLINA pecype] : METOAMUYECKHE YKA3aHUs 110 PELUEHHIO 3a1a4 s |

Kypca Bcex Hanpasienuit u gopm obyuerus / Hosocu®. roc. apxuretyp.-crpout. yu-T, Kad. xumuu ; cocr.: 1

M. Kpyrckas, O. A. Honyuuna. - HorocuOupex @ HUACY(Cubcerpun), 2014, - DiekTpoH. TekcT. - 6.11.

8. Xumust : METO/1. YKazaHHKs [0 BLIHIOIHEHHIO KOHTPONALHON paGotu: Ne 2 jns nanpasinenns 271101.65
"CTpOHTENbCTBO YHUKANLHDBIX 3/1aHui 1 coopykeruit” 3a0unoit popmbi 006yuenus / Hosocub. roc.
apXUTEKTYpP.-CTpoUT. YH-T, Kady. xumuu ; cocr.: M. JI. Kocunosa, A. M. Jlanunenxo,C. B. Coicoes. -

~ Hosocubupek : HFACY (Cuberpun), 2013, - 29 ¢. : rabn. - 6.u.
9. CocTap 1 cBOHCTBA PACTBOPOB | METOAMUCCKUEC YKAZAHUS 110 PEILCHHMIO 3a/1a4 st | Kypea BeeX HanpaBieHuii u
dopm obyuenus / HoBocub. roc. apxurexryp.-crpout. yu-1, Kad. xumum ; cocr.: T. M. Kpyrckas, O. A.
[MonyHuHa. - HoBocubupek : HI'ACY (Cubcerpun), 2014, - 28 ¢. - 6.1
10. Xumuueckas TepMOAMHAMUKA © MHIAMBKWL 3alanus 110 ancupmiae "O6u. xumus" 1 1 Kypca Beex crell.
aues. popmbl 00yueHuns / Hosocu®. roc. apxurexryp.-crpount. yu-1 (CubGerpun), Kad. xummu ; cocr.: T. M.
Kpyrckas, C. B. Coicoes, B. A. Lecrakos. - Hoocubupek :HI'ACY (Cuberpun), 2007. - 44 ¢. - 6.u.

11. UnaunsuayansHoe 3a8aHKe 110 XHMHH M METOAMYECKHE YKA3aHUS 110 €r0 BLINOJHEHHUIO & U1 HANPaBJIEHUS
08.03.01 "Crpourenbeto” ouno-3a0uH0i popmbi 00yuetus / M-so obpaszosativs u Hayku PO ; Hosocub. roc.
apxurekTyp.-cTpont. yu-1 (Cubcrpun), Kad. xumuu ; coer. T. M. Kpyrcexas. - Hosocnbupek : HITACY
(Cubcrpun), 2015. - 40 ¢. : rabn. - 6.u.
12. COopHuK 33824 1 ynpaXKHeHUi N0 XuMun : 110 Harnpasienuio noarorosku 08.03.01 "Crpourenncrso” Beex
hopm 06yHenus / M-o obpasosanus u Haykn Pd, Hosocub. roc. apxurexryp.-crpout. yu-t (Cubcrpun), Kad.
xumui ; cocT. I'. 1. Anekceera. - HopocuGupex : HIACY (Cuberpun), 2015.- 72 ¢. : tabn. - 6.1

13. MnpuBrayanbHOE 3a/ianue o XHMUK B METOAMYECKHE YKA3aHHUs 110 €ro BbITONHEHNIO [ DAeKTpOHHbIN pecypc]
: ans Hanpasienus 08.03.01 "Crpountennerso” ouro-3aounoii Gpopmbt 00yuenus / M-so obpazosarus u nayku PO
; HoBocu6. roc. apxurekryp.-crpout. yu-1 (Cuberpun), Kad. xumun ; coer. T. M. Kpyrekas. - Hosocubupcek :
HI'ACY (Cuberpun), 2015. - Dnexrpon. Teket. - 6.1
14. Xumuueckoe pasHoBecHe [ DNEKTPOHHbIH pecype] : METOAMUECKHE YKa3aUs 10 BbINONHEHMIO N1a0. paboTbl
ans 1 kypca seex cnew. v opm 00ydenus / M-po obpasosanus u vaykn PO, HoBocG. roc. apXUTEKTYp.-CTPOUT.
yr-T (Cubetpun), Kad. xumun ; coci.: AL M. Jlanmienko,H. B. brarununa, M. J1. Kocunosa. - Hosocubupcek :
HI'ACY (Cubcrpun), 2009. - 1 anexrpon. oni. auck (CD-R) : ta6a. - 6.1
15. Xrimuueckoe paBHOBECHE : METO/L. yKa3aHHs 110 BbINOJAHEHHIO J1ab. paboTsl ans | kypea Beex cnell. v Gopm
obyuenus / Hoeocub. roc. apxurexryp.-crpout. yu-r (Cuberpun), Kad. xumuu ; cocr.: A. M. Jlanuneuxo, H. B.
Bnarununa, M. J1. Kocunosa. - HosocuGupek : HPACY (Cuberpun), 2009, - 12 ¢. 2 vn. - 6.1,

HopmaruBHas JOKYMEH TARMN

1. Mzeectusa Byson. Crpourenscrso. [0-11.-2016.

"Cl’)l/lOlll/l‘leCKl/le W3 /3R B ST

1. Becthuk MI'CV. 10.-2014.

5.2.

MCHOJ]I)LSyCMblC TPRIS HATTEBIX M i‘!II(I)O[)MEHH'I(}Hlllwl(.‘ CHIPABOYHBLIC CHCTEMbE

Tabnuua 5.1 Ucnonbsyemoe nporpavmioe obecricuerme

No Haumenosanue HoarsepxaeHue . .
_ Kosinuecteo snueHsui
n/n MH(OPMALIMOHHBIX PECYPCOR JULECH3UM
1 2 3 4
1 [Office Project 2007 Professional AKT BBLIFIOTHEHHBIX paboT 0T 500
15.08.2020r NeA7
2 |Windows XP Professional Ceprudmxar o1 20.08.2007 502

Ned2605370, Ceprudurar or

17.07.2008 No44290964,
Ceprudukar or 26.09.2008
Ned4607324

Tabnuua 5.2 Henonpsyembie Gasbt JaHHBIX M MHYOPMALIMOHHO-CIPAROMHBLIE CUCTEMBbI



Ne

Haumenopanue

Hoareepuwierine

Kosinuectso nuueH3um

n/n MH(POPMALIMOHHBIX PECYPLOB JMLCH3UK
1 2 3 4
| |Hayunas snekrponnas Gubinorexa Ceoboato pacnpocrpansemas bJI, 1 000
AKT BoINOJHEHHBIX paboT o1
15.08.2020r NeA7
2 IMOODLE - lMopran jucrammonnoro  [CrobojHo pacripoctpansiemas b/, 1 000
obyuenus HICACY (Cuberpui) AKT BLIFIOAHCHHbBIX paboT or
15.08.2020r NeA7
3 |Oduumanbhbiii caiir I'TIHTE CrobouHo pacripoctpansiemas bJI, 1 000
AKT BbINOJAHCHHBIX paboT oT
15.08.2020r NeA7
4 lpodeccroHanbHBIC CHIPABOUHBLIC KOHTPAKT Ne 32-21-44 or
cucremni "Texakernept” yued. 03.08.2021 (py0.)
5 1DnektponHblit kartanor OubauoTeky Horoeop or 20.10.2016 Nel16816 , 500

HI'ACY (Cudcrpun)

AKT BbINOJHCHHbBIX p'd60T oT

15.08.2020r NeA7

Tabnuua 5.3 Ucnosibayembie HHTEPHET-PeCYpehl

No Haumenopanue .
n/n HHpOPMALMOHHBIX pecypcos L EhbiA
1 2 3
I |Undopmarnmonno-cripagourbtii noprast  thitp://www.library.ru/
Library.ru
IBC IPRbooks hitp://www.iprbookshop.ru/
3 |«MzBectus Bys3oB. CTPOUTERLCTRON http://izvuzstr.sibstrin.ru/
Caiit o xumupn. CrpaBouHuK XMmMHKA. http://www.xumuk.ru/
DU3UKO-XMMUUECKHE BETHUNHDI
5 |PnekrponHbiit pecype yueOHOH http://window.edu.ru/

aurepatypbi MunucTepersa
obpazoanus Pd

5.3. MCTOII,H‘-!CCK'HC PCKOMCHAAUMNE HO OPrauiam M3y IO M R CHEIRJIM b

Tabauua 5.4 Ucenosibzyembie 00pazoBaTesIblible TeXHONOTHH

Ne Haumenosanue . - )
0/ TexHONOMMH Bun sansruii Kparkas xapakrepuctuka
1 2 3 4
1. |AyauTopubie noroutbie i [Mudopmaupontbie nekunn,  {Ha nexuuax: uenonsiosatue
FPYIIIOBBIC 3AHSITHS B NPaKTHHCCKUE 3aHTHS MYJABTUMEAHHHOrO NPEe3eHTALMOHHOIO
CNELMANIN3UPOBAHHBIX 000pyI0BaHUs C JIEMOHCTPALMEH
Knaccax BuIcOPUILMOB, PoTorpadui, KOMIBIOTEPHLIX
npeseHranmnii, Ha npakruueckux 3aHsTusx:
OCBOCHUE KOHKPETHLIX YMCHUI W HaBbIKOB MO
MPEJUIOKEHHOMY NPENOiaBaTe/lemM aliropuTMy.
2. [Meron npobaemuoro [TpoGuemiibie CaMmoCcTOATENLHOE U3YHEHWE CTYACHTaMU

U3NTOXKCHUS MaTeprialla

JCKUMH, TPAKTHUUCCKHE
SAHATHA

Marepmnana JeKuum ¢ nocneayioleh
Juckyccued B ayauropun. Opranusaums
yuedHOM padoThl, HaNpapicHHAs Ha pelieHre
KOMIUICKCHOM yueOHO-T03HaBaTeIbHOM 3a1auu
HA TIPAKTHUYESCKMX 3aHATHSX.
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Murepakrushas Qopma
MPOBEACHUs 3aHsITHI

Jexuusi-iackycems,
Jiekums-Oecea

Jlekums «obparnoii cazuy, npeanonaratoLuas
00CYIKACHHE CIMOPHBIX BOTIPOCOB,
BOBHUKAIOUMX HPH W3JIOKEHHK MaTeprana B
AYAMTOPHH.

Berpeuu ¢ npeacrasuresiimMu npogribHbIX
KOMITAHMH, MOCCIUCHHE CHICLIHATM3MPOBAHHbIX
BbICTABOK.

Hucranuvonnoe obyuenne

Camocrostelibiias pabora,
Kypcosas padora

CamocTosTenbHO H3yUeHue 00yUatoLMMUCs
YUEOHOIO Mareprana B JIMCTaHLHOHHOM
pexume Ha noprasie http://do.sibstrin.ru/,
CAMOKOHTPOJIb OCBOCHHUSI MaTepraa ¢
HCTIONB30BAHKHEM TECTOBOM Oa3bl noprana
JMCTAHLUMOHHOTO 00YUYEHHs, KOHCYIbTALMHU 110
BbINOJIHEHUIO NPAKTHUYECKMX 3aaHHH U
KYPCOBOMY MPOSKTUPOBAHMIO B on-line
perume.
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6. MATEPUAJTBHO-TEXHUYECKOE OBECHEYEHUE
Tabnuua 6.1 — MatepralibHO-TeX HUHECKOEC 00CCIICUEHUE JUCLMIIIMHbI

Haumenosanue crieypanbibix™
MOMELUEHUH W TTIOMELUCHUH [1is
CaMOCTOSTELHON padoTh!

OcHaenue crnetmalbibIX NOMEIECHIN 1 NOMELLEHHUE TS CaMOCTOATENbHOM
paboTsl

1

2

3aaHue 1abopaTopHOro Kopryca
no yn.Typreuesa, 159, 364 ayn.
(Jlexumu)

YuebHast ayAMTOpUs AJisi IPOBCACHMS 3aHATHH JICKLMOHHONO TUIA, 3aHSTHH
CEMHHAPCKOTO THITA, KYPCOBOI'O fIPOCKTUPOBAHMS ( BBITOJIHEHHUS KYPCOBBIX
paloT), rpynioBbIX U WHJMBRIYAIbHLIX KOHCY/INTALMN, TEKYLIErO KOHTPOIs
U POMEKYTOUHOH aTTecTalli.

O06uiee konmuecTro mect: 200

3aaHue 1abopaTopHOro Kopityca
no yn.Typreuesa, 159, 365 ayx.
(JTabopatoptsie, CPC,
[lpakTnueckue)

Yuelbuas ayiuTopus JJisi NPOBCICHMS 3aHSTHI CEMHUHAPCKOrO THIIA,
FPYTINOBLIX W UHIAMBUIYAIbHBIX KOHCYJLTAUMH, TEKYLICrO KOHTPOJIS U
MPOMEIKYTOUHOM ATTCCTALMM

Jlaboparopiibie KOMIIGKCHI: YJIK 10 Kypey xumin | iir.;O00pyjoBanme s
yueOHOro npouecca: jocka ayauropsas 1 wr..;Mebesb: wkad 4 uir., CTosbl
15 wr.;JlaBoparopuoe obopyposativie: paznoe | wir.

Obuiee kosmuectso mect: 30

3naHue 1abopaTopHOro Kopiyca
no yin.Typreuesa, 159, 366 ayn.
(Jlaboparopubie, Dk3ameH,
3auer)

YueOnas ayiuropust Uist POBCACHHUS 3aHsTHH CCMUHAPCKONO THTIA,
IPYHNOBBIX K UHAMBUAYAILHBIX KOHCYbTAUNK, TEKYILEro KOHTPOIS 1
NIPOMEIKYTOUHON aTTecTaiyu

JlaGopatophbie KOMIUIEKCHI: YK 1o Kypey Xxumun 7 1wr.;000pynosaHue as
yueOHOro npouecca: ocka ayauroptas 2 wr.;Mebesb: wkad 5 wr., CTobl
30 wrr.;Jlaboparoproe obopynosanue: pazuoe | wr., Mewaika 2 wir.
Obuwee konnuecrso mect: 30

3naHue 1abopaTopHOIo Kopryca
no yn.Typreuera, 159, 371 ava.
(Jlabopatoptbie)

Yuebuast ayAntopus st POBEACHUS 3aHITHH CEMMHAPCKOTO TUNA,
TPYINOBBIX W BHAMBMLYANbHBIX KOHCYNIBTALMHN, TEKYLLEI0 KOHTPOS U
NPOMEIKYTOMHON aTTeCTalnm

JlaBoparopHbie KOMILIEKCHE: YJIK 110 Kypey xumun | wt.; HM3mepurensHoe
obopyaosatue: Tepmometp | 1ur., nonomerpus 1 wr.;Mebenb: wikad 6 wr.,
natGoparopuas 4 wr., cronsl 20 wr., tym6a 22 wr.;Jlaboparoproe
obopyposanme: paztoe | wr., HarpepareiibHoe obopyaosanue 2 wr.
Obwmee kosmueeTo Mect: 30

3naHue 1abopaTopHOro Kopnyca
no yi. Typreuesa, 159, 372 ayn.

YueGuas AyauTopusa Jta npoBcaCHUs 3AHATHH CEMUHAPCKOro Tuna,
pynnoBLix ¥ HHAMBUAYaJIbHBIX KOI-IC)/JH;TEILU’II\/’L TCKYLICTO KOHTPOJIS U

(JIabopaTopnbie) NPOMEIKYTOUHOH aTTecTaunn
JlaGoparopHbie KOMIICKCH: YIIK 110 Kypey Xumuu | 1r.;Mebeb:
naboparoprasn 8 wr., cronst 12 wr.;Jlaboparoprnoe obopynopanue:
HarpesatenbHoe obopyposanue 1 wr.
O61uee konmuecteo mect: 30

%

Cﬂeul/l?lﬂbﬂble NMOMCLICHUS — yliC6Hl)IC AYARTOPHUI st NPOBCACH WS 3AHATUN JIEKLIMOHHOIO TUTIA, 3aHSTUH

CEMHUHAPCKOro TUria, KypCcoBoro nNpoCKTrpoBaHms (BLINOJIHEHUWE KYPCOBLIX [)2160'!‘), PYHnoBbIX K

MHAWBUAYATTbHBIX KOI‘ICyJ'Ib'I‘ﬂlJ,I/ll\;L TEKYIUCTO KOHTPOJS 1 !'lpOMC)l{y"I‘OlIHOl\d‘ aTrecranmm, a TaK K€ noMeLueHus i

CaMOCTOSATEILHOK paboThi

ABTOp-pa3paboTumK (Be/AyUini JCKTOP) ==

H.B.llanvuesa
GHO

Uulmucn)
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