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1. MACIIOPT PABOYEN IPOTPAMMB} JANCBUITJIMHIT
Tabnuua 1.1 OcHoBaHue ns peanu3aumu AMCLUMIUTUHBI

Koz nanpapneHus noarorosku/ cnenyuanbHOCTH 08.05.01
Hamnpapnenue noaroroBku/ crieuuanbHOCTh CTPOMTENBCTBO YHUKAILHBIX 3181115 1 CCOPYIKEHHT

VYposeHb 06pazoBanus

Cne HUaJINTET

T'on pa3paboTku/oGHOBCHHMS

2022

Tabnuua 1.2 CTpykTypa AMCLMILIMHDI B COOTBETCTBUM C YYEOHBIM MJIAHOM

Bunpl yueOHol paGoTbi, BKIIHOUas caMOCTOSTERBHYIO paGoTy
00y4aloLUMXCS U TPYAOEMKOCTb IUCLIUITIMHbI

Dopma obyueHi:

o4Has OUHO-3204HAa! 3a0UHas
TpynoemKocTb AMCUMMIHHDI 3A4UETHBIN C/IMHHLL 5
AKAJACMHUCCKHX
180 _
uacoB ;
KonrakrHas pabora, |Ayaurophas JIGKLIM K 32 |
Jac NpaKTHyeckue 2
3aHSATHS
naboparopuniii 28 i:
MpakTHKYM §
Bueaynurophas |
CamocrosiTenbHas pa6ora, yac 98 |

Tabnuua 1.3 ®opmbl KOHTPOJISI JIMCLMTIIAHbI

Cewmectp Dopma ()6yLlCK-M';5—1:
U opma KOHTPOIs ouHas OUHO-3A04HAY | sacyHas

NEPHOLbI KOHTPOJIS 1.2 cem _

3K3aMeH (bl) I cem ‘

3a4éT (bl) 2 cem

KypcoBas pabora

KYPCOBOH MPOEKT | ]
UHAMBHAYaTbHOE 3aJaHue (KOHTPOJIbHAs paboTa) 1.2 cem

Tabnuua 1.4 Buael camocrostresnisHoi paGoTs:

Bun camoctositenbHol paGorsi

Bu zausitug

Tun nepuona

ouHag OUHO-300M A | Ba0uHal
Teopernueckoe
IlonroroBka K nekuusm Jlexumn 4
olyueHue 32
IMToaroroBka k npakTUyYecKUM : Teopernueckoe
ITpakTnueckue
3aHSATUAM o0yuenune 22
IToaroroeka k aGopartopHoii Teoperuueckoe
JlaGoparophnie ~
pabote o0yuenue 28
BeinonHenue KoHTPOsILHOIM . Teoperuueckoe
Kourponbuas = A
paboTbl obyuenne 13
. DK3aMEHALKOHH
[Tonroroeka k 3auery 3auer
bIE CECCHH 2
. DK3aMEHALMOHH
IonroroBka k sk3ameny DK3amen
blE CECCUM |
Hroro 08




2. HEJIb OCBOEHMSA JUCHUMIJITHHbLI

2.1. Henn i 321298 OCBOCHHS RHCUIHILIHHbE
MOJYYEHHE PYHAAMEHTAILHOTO M IPUKIIALHOIO XHMUUECKOTo 00pa3oBanus B X0 NOArOTOBKH Oakanappos no
HArMpaBACHMIO «CTPOMTEIILCTBOY H €r0 JAIbHEHIICE HCHOb30BAHKE B HAYUHON M NPAKTUHECKON AeSTeNbHOCTH.

3‘(1,&?1'-! KW OCBOCHMSA JAHUCUMITIIUHDI:

1. cO3naHHe XUMHUECKOTO MBILIIEHH, 3HAHUE ¥ PHMCHEHNE 3aKOHOB XUMUM JUIS PELICHHS 3a1a4 CTPONTELHOMN
TEXHOJIOTUH Ha COBPEMEHHOM YPOBHE.

[Iporpamma cocrapiiena B coOTBETCTBMM € TpeboBanusMu DEJCPaLHONO FOCY1APCTBEHHONO 00PA30BATENLHOIO
CTaHAapTa BLICWIETO 00Pa30BaHus 1O HANPABICHMIO TOAIOTOBKM / CretuanbHOCTH CTPOMTENBLCTBO YHUKANbHbIX
3/1aHKHI M COOPYIKCHIH.

[Iporpamma cocrapnena ¢ yu4&rom pekomeriiatiiii HPUMEPHOR OCHOBHON 00pasoBaTENbLHON NpPOrpaMMbl BbICUIEFO
00pazoBaus 10 HaNPaBIeHNIO NOANOTOBKH/CHEHHALHOCTH CTPOUTEIILCTBO YHUKANBHBIX 3AaHKI 1 COOPYIKEHUH

YTBEPKAEHHOH

2.2.

[lepeuenn MIAMMPYEMbIX PE3YALTATOR 00y 4CHMs O AMCHMILIKHE (MOLYJII0), COOTHECEHHBIX C

NIAHMPYEMBIMH PE3YJbLTATAMYE OCBOCHHH 0OPA20BATE/ILHOM HPOrPAMMDI

Tabnnua 2.1 Mepeuets naanupyeMbIX pe3yibTator 00yHEHUS M0 AUCLUUIUIMHE

Kon u HaumenoBanme komneTerimm
(pe3ynbraT 0CBOCHMS )

KOJL W HAMMCHOBAHKWC HHAMKATOPA AOCTHIKCHKS KOMITETCHLIUN

OIMK-1. CniocoGen pelnars npukiaaHbie
3844 CTPOUTENBHOM OTPACIIH,
MCTIONB3YS TCOPHIO W METO/Ibi
(dyHIaAMEHTalILHBIX HAYK

ONK-1.2. Ficnonbzyer 6a308bie 3aK0HBI €CTECTBEHHBIX W TEXHUUYECKMX
HaY K. ISl PELUCHHS HHKCHEPHBIX 3a/1a4 NPpogeccrHonaibHON
JCHTENLHOCTH B 00JiacTh CTPONTENLCTBA

OIIK-1. CnocoGen peliars npukiaibie
3a7a4umM CTPOUTENBLHON oTpaciiu,
UCTIONB3YS TEOPHIO U METO/IbI
(byHAAMEHTANILHBIX HAYK

OTIK-1.3. Ipumensier maremaTHuecK1ii annapar s PelueHus 3aaau
NPONSCCHOHANLHON I TERBLROCTH |

OITK-1. CriocoBen pemars npuiiaambie
34a44 CTPOUTENLHOM OTpacsiu,
MCMOJB3YS TCOPHIO 1 METO/IbI
(yHAAMCHTANBLHBIX HAYK

ONK-1.1. 3naeT 0CHOBbE CCTECTBEHHBIX M TEXHUUECKUX HAYK, & TAKKE
MATEeMATUUCCKOrO annapara JUis PeLUeHUs NPUKIaiHbIX 3a4a4
CTpOMTENbHON OTpaciiv

Tabmvua 2.2 — Tlnanupyembic pesysibTartsl OCBOCHUS AMCLMIIMHLE 00Pa3oBATENLHON NPOrpaMMbl

Koa 1 navmenoBaHue wHimkaropa
NOCTHIKEHUS KOMIETEHUWU

Haumenopanue nokasaresist oueH1Barus (pesyibrara o0yueHwus 1o
JUCUMIIINHE)

1

2

OINIK-1.2. Mcnonbayer 6azosbie 3aK0Hb
€CTECTBEHHbLIX U TEXHUUECKUX HAYK, JLIs
PELICHMS MHIKEHEPHBIX 3a1a4
NpoheccHOHANLHON NESTENLHOCTH B
00J1aCTH CTPOUTENILCTRA

3naer: OHIK-1.2. MeTtoamky onpejencHus XapakTepueTHK
(prmueckoro npotecea (SpaeHUs ), XapakTepHoro A1s 00beKToB
npoPeccHoHAUILHON JCITENLHOCTH, HA OCHOBE TEOPETHYECKOTO M
DKCHEPUMEHTAILHONO HCCHCAOBANMII, MATEMATHUECKOIO
MOJICITHpOBAH S

Ymeer: ONK-1.2. Ocywecrensts BbiGop 6a30BbIX PU3MUCCKUX 1
XMMUUYCCKHX 3aKOHOB U1 PEILCHUS 3214 NPOYeCcCHOHanbHOM
JCHTCIBLHOCTH

Mmeer nasiikn: OHK-1.2. Knaccudrxaumm Gpusnyeckux u XUMHUYECKUX
NPOLCCCOB. NPOTERAOIIMX Ha 00BEKTE MPOPECCHoHabHOMN
JeSTeIIBHOCTH

OTIIK-1.3. Ilpumensier MareMaTnieckmit
annapar st peleHus 3ajau
NPOPECCUOHANLHOMN JACHTEILHOCTH

Buaer: OHK-1.3. TpuHuuibl npUMEHEHUs MATEMaTHUECKOrO anrnapaTa
JS PeLeHrs 3a0a4 npodeccHOHaLHON ACSTEIbHOCTH

Ymeer: ONK-1.3. Hpencrasnstn GazoBbie juis npodeccuonanbHo
chepnl GrznuecKue NPOLECCh! U SABACHHUS B BUAE MaTEMaTHYECKNX
YPABHCHKH

(OS]



Mimeer naspiki: OTTK-1.3. Petuenns HiDKEHEPHO-TCOMETPHUECKHX
3a/1a4 rpaduueckumu crnocobamu

OI1K-1.1. 3HaeT OCHOBBLI €CTECTBEHHBIX
U TEXHUHECKHX HAYK, a4 TAKKE
MaTEMaTHUECKOr0 aliapara jjis
peLueHus NpruKIaiHbLIX 3a5at
CTPOMTENILHOM OTpacivi

3uaetr: OHK-1.1. OcHOBBI €CTECTBEHHBIX M TEXHHUYECKUX HAYK, a TaK K€
MaTEMaTHUECKOIO afliiapara JAJIs peLieHust 3aau npoeccroHalbHOMN
JESTILHOCTH

Ymeer: ONK-1.1. Onpenensts XapakrepucTHKU XUMHUYECKUX 1
(GU3HMUCCKMX TIPOLECCOB (SBACHMI), XAPAKTEPHBIX 1Jisl 00BLEKTOB
NPOPECCHOHAITLHOM JICITEILHOCTH HA OCHOBE YKCIIEPUMEHTANILHBIX
UCCIEAOBAHKE, TIPEACTaB/IATL 0a30BbIC 1S NPOPECCHOHAITLHON cdepbl
(HU3HUSCKUE NTPOUECCH W ABJICHMS B BU/IC MATEMATHUECKOTO(MX)
ypasHeHus (i)

Vimeer nappikn: OHK-1.1. PewieHus HinKCHEPHBIX 3a1a4 ¢ NOMOLLbLIO
JAKOHOR CTECTBCHHBIX M TOUHBIX HAYK, MATEMATHUCCKOrO annapara

Mudopmauns o BLIABICHHHU PE3YbTATOB OCBOCHMS AMCLIMIUIMHDI npeacTapicta B (DOH/IE OLEHOUHBIX CPEACTB MO
aucumnaune. Hacnopr GOC npeacrasien 8 paznenc 4 PI1I

[Tpumeuanue: ®OC pazpabarbiBactes kak npuimrenue kK PTL B coorrercrium ¢ Tonoxenuem o ®OC,
YTBEPIKACHHDBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM.




3.1.

3. COBEPWAHME JUCUMUTIJIINHG

Tembl yueOH0H AHCHHMMNEHD] (JICKIHOULIC 32U TH )

Tabnuua 3.1 Tembl NEKLHOHHBIX 3aHATHII

Ne ni/n

Haumenoparue
paznena
JMCUMITITHHb
(MO-ayJist)

Tema u coneprarivie JICKIHOHHOTO
JAHA-TUS

Konuuectso vacos no popmam
o0yueHms

Kowr. pab

Cam. pad

3a04Hast

as

2

3

| OYH.-3a04Hada

£ | OYyHaa

=2\

~3| OYHa4d

@0 | OYH.-3a04H

o | 3a0YHasd

[leprast rpynmna
Hepuoia
ATTeCTANHH
(Ox3amen)

ounas gpopma (1 cemecTp)

OCHOBHDIE NIOHSITUS
M 3aKOHbBI XMMUH.
DKBUBAJICHT.

OCHOBHbBIC 3aKOHbB! ¥ TOHSITHS XUMUKK.
DKBUBANCHT. X MMUHECKHE POPMbI
CYUICCTROBAHMS MATCPUM, XUMHUUCCKHUE
peakumu. DopmyibHbie eautnb (OE)
peecrea. Konmuecrso seuiecrsa.
Moutspras Macca dieMeHTa, BeilecTra,
MOJISIPHBIA 00beM Ta3000pasHoro
perectsa. CTeneHb OKUCICHH!S.
DrBupaieHT periecra. Yucno
akprBancHTHocti (Z(8)). Onpenenenne
Z(B) B peakuusix oOMeHa,

(W]

XuMuueckas
TEPMOAMHAMMKA,

1 =11 3aK0H TePMO,iHHAMUKH,
Tepmoxumus. Hpeamer xuMuUceKoi
TCPMOAMHAMUKM. [ CPMOMHAMUYCCKas
CUCTEME, OKPYIKAIOWAs CPENa, XapakTep
B3AMMOJACHCTBUSE MCHJLY HUMM.
CocrosHue cucTemsl, HapameTpol
CO-CTOAHMS. DYHKIMMU COCTOSHNS.
BryTpentss sueprus.
Tepmoamnamuueckuii nponece. Mynximm
npouecca. Tennora. Pabora. Hepsbiii
3AKOH TEPMOJAMHAMPKU J1Is
M30JIUPO-BAHHBIX M 3aKPLITLIX CHCTCM.
Duransnus cucremb. | pumenenn

o

Xumuueckas
TEPMOJMHAMUKA.

2-l 3a8KOH TCPMOJAMHAMMICH.

Durponua. Heobparumnie u odpatumpie
npouecehi. Makpo- i MUKPOCOCTOS HUs
cuctemb. TepmoannamMuyeckas
BEPOSITHOCT] COCTOSIMINS CHCTEMBbI.
Ypasuenue bonbiimana. Durpornust — Mepa
HEYNOPAJIOHCHHOCTH COCTOAHUS CHCTEMBL.
Bropoli 3akon TepmomiaMmuiku.
HanpapjienocTh XUMUHECKHX FIPOLECCos.
Dazopbie pasuopeckst. I peruid 3akon
Tepmoartamuki. Cranjapraas 2HTponus.
Pacuer wamerciing sHTpoTnvK

[S]




Xumuueckas
KHHETHKA.
XUMuuecKoe
paBHOBECHE.
Karanus.

Xumuueckas kuierunia.lipocroie u
CAMKHbBIC peakumm. TlonsTie Mexanusma
peakiin. CKOPOCTH XUMHUECKOM
peakunu; GaKTopbl, BAMSIOWME HA
CKOPOCThH. 3aK0H NeHCTBYIOIMX MACC.
Kunernueckue ypasucuus. Koncranra
CKOPOCTH: (DAKTOPLI, BAUMIOUIME HA Hee.
3aBUCHMMOCTE CKOPOCTH XUMHUUECKON
peakiumn o1 Temaepatypsl. Hpasuno
Bawr-l'opa. Ypasrenne Appennyca;
DHEPTUS AKTUBALMM, 2AKTHBUPOBAHHbIH
KOMITIEKE, K

R

o

Xumuueckas
KHUHETHUKA.
XuMuueckoe
paBHOBCCHEC.
Karanus.

XuMuueckoe

pasHosecue. Karanms. Karanurnueckue
CUCTEMbI. 'OMOTeHHbII, FeTepOreH bl
katanus. Karanmarop. Cyte neiicreus
Karajauzaropa. XMMHUECKOE PaBHOBECUE,
YCIOBHE NHMHHECKOTO PaBHOBECHS . 3aKOH
JCHCTBYIOIMX Mace At 00paTUMOro
npouecca. KoHcranta XuMB4eckoro
paBHOBECUs U1 TOMOPCHHON U
FeTeporeHHom peakumii; hakropbl,
paunsicuye Ha Hee. CMeleHne
Xumuyeckoro pasropecus. [punumn
Jle-1larens

6

PacTBopbi.

Kouuenrpaunu. rccounanus. O6iuas
XapaKTECPHCTUKA PACTBOPOR.
Pacteopureits, pacTBOPEHIOE BEIECTRO.
Kutaccu-(ukanns pacrsopos.
PacTBOPHMOCTS TBEPIBIN BCUICCTB,
AIKkocTed. ra3oe. Cnocolbl Buipakenus
COCTABA PACTROPUB: MACCOBAsS 1O,
MOJISIpHAsT JIOJIst, MOJSISIPHAS
KOHUEHTPA-LMSL, MOJSIPHAST KOHIEHTPALWs
IKBHBAJICHTOB, MOJISUTLHAS KOHUCHTpALUUS.
3aKOH DKBH-BAICHTOR /Uit PACTBOPOB.
Teopus obpazosauus p

(S

PacTeops!.

Ulkana pH. Pacuer peaxitiu

cpeibl. MonHoe npowsse/icHue BoJib.
Bopopoansiid v ruapoxcuiibHbii
noxazarenu. Ulkana pH. Pacuer pH
PaCTBOPOB CHIBLHBLIX W CJIA0BIX KUCHOT U
ocHoBanui. KMenomo-octosinie
wraukaropst. Uuaposins coneit. Makropst,
BIHSIOMME Ha ruapostns. Frunposins cosieh
1O K@ THOHY, 110 aHUOHY, NOJHBLIK
FHAPOSI3.

8]

Pacteopbr.

Konmmrarugnsie cpoiicrsa

pactsopor. Komrartnpusie croicrea
PACTBOPOB HEMNICKTPOIHTOB. 3aKkoH Payis
1 Cro cleacTBHs. OCMOC. OCMOTHYHCCKOE
Jassienue. 3akon Bawr-I'ogda.
Kosmrarusnsic csoicrsa pac-rsopos
aiekTponuToB. Mroronmnuecknii
KOYPPrIHEHT.

8]




DNCKTPOXUMHUUCCKHE
NPOLIECChI.

Honsrue itekrposa. ¥pasnenue
HepHeTa. DNnekTpoxumuyeckue cucrembl.
OcoberocTH MEKTPOXMMUYECKIX
nponeccos. Mono-Metaiimueckui
WEKTPOA. BO3HUKHOBCHWE IBOUHOTO
ICKTPHUECKONO CNOsE HA IPaHnie
MICKTPOA-INCKTPONMT. PaBHOBECHBIN
DIEKTPOAHBIHE NOTCHLMI. Y paBHeHue
Hepucera. Uasosbie niiekmpobi.
Boaopoansiii asexrpos. Kucnopoanbtii
aekTpot CTanapTHbii MCKTPOAHbIH
MOTEHLMAN. ICKTPOXMMUYCCKUEA Psift
Haripst

]

o

10

DNEKTPOXMMUUECKHE
MPOLECChI.

[CanbBannueckuii nnement. Pacuer

DJIC.FNanspanuueckuii snemMent. INemeHT

Hanmonsi-Slkobu. Kavoiniii npouece,
aoHbI npouece, Tokoodpasyroas
peaktpsi. CXema dICKTPOXMMUHUECKON
ueru. TepMoamHamMuKa ribBaHUHYECKOIO
ementa. DAC ranbpatnyeckoro
IEMEHTA.

—_—
—

DACKTPOXUMHUUECKUE
MPOLECChI.

Koppozus merasnos.Kopposus mMetamios.
XuMuueckas Koppo3usl.
DAEKTPOXUMUUCCKASH KOPPO3HS METATIOB
u ycnosus ee nporexanmsg. Cxema KID.
KatouHbli 1 anoaHbii npoueces.
OxucUTeNn-1enoNs pu3aTopsl. Yciosus
NPOTCKANKS KOPPOIHE METaNOB ¢
KMCHOPOHOW ¥ BOAOPOAHON
JETONAPH3ALMCH. 3aiinTa META/UIOB OT
Kopposuu. Jlernposanue. 3amurisic
NOKPLITUS: HEMETAINYCCKKE,
METAUIMHECKUE {aHOAHbIC,

UuToro
IHepBan rpynma
nepuosa
aTrecTanun
(3K3amen)

Bropas rpyima
nepuosa
arrecTalMu (3auer)

ounas popma (2 cemecrp)

—_—

KecTkocTh BOABI

KeceTkoeTs BOAbL. BHabl 3KECTKOCTH.
Vmsiruenue soanl. Karuonmi,
AHUMOHNTLL.OOLIAs XapakTeprueTHKa
NMPUPOAHBIX BOA. AecTrocTs 3oLl Burjib
HecTroeTH: kapbonaTHasi,
HekapOonatHas. EavHuub u3MepeHus
KECTKOCTH. Y MArdCHUE BOALI. MeToibl
YMSAMCHUHSA: TCPMHUCCKHI M PeArcHTHBLIC
METOAb (M3BCCTKOBAM S,
COUOBO-MEBECTROBLIH, (PochaTHbil),
HOCTOMHCTBA M HEJOCTaTKK. Meroj
HOHHOrO oGmetia. Monmwrbl. Karuonywrn,
anuouutsl. Peakumun odmena noHos
Karnonuta (an




Hucnepchpie
CUCTEMBI

JiMcnepeunie cuetemil, Kiaccnpukaums,
nonyuerie. MU3MKO-XHMUUCCKIE
CBOUCTBA JAMCHIECPCHBLIX CHCTCM.
HTosepXHoCTHAS FHEPIHSL, NOBEPXHOCTHOE
narsxenne. Apcopbuums. TIAB.
Onruyeckue CBOHCTRA JIMCIEPCHBIX
cucrem. Jiucnepetnie cucrembl.
Oco0CHHOCTH BHICOKOMCTIEPCHBIX
cucrem. Knaccu(pukatus IMCriepeHbIx
CHCTEM 110 pa3Mepam HacTHLL AMCNCPCHOM
(hasbl, ne arperaTHOMY COCTONHUIO
AMCHepcHO (asbl U JIMCHIEPCHOHHONM
CPE/Ibl, M0 CTEMCHHU BI3aUMOACHCTEHS
YacTHL, Jucnepchoit hasbt u
LHCNEPCHOHHON cpeibl. ['enin v 30nm.
MeTobI TOJYUEHUS IUCTICPCHBIX CHCTEM.
PunKo-XxuMUHECKHE CBOHCTRA
JICHEPCIbIX CH

OCHOBBE XUMKHU
BSKYLLMX BELLECTB.
CunukarHsie
CTPOHUTESLHbBIC
maTepuaibl

Obwme Pu3uKo-xuMHYCCKUE CBOKCTBA
BAPKYLUKX BELIECTB M UX Kilaccurraums.
Boznywmbie Bokyime seinecrsa.
njpasinscciue BskyILME BELLECTBRA.
Kopposua Oetoma u Metoibl 3ai|rhl 0T
KOPPO3HN. DU3UKO-XUMUUECKHUE OCHOBbI
CTEKNOO0PAZHOIO COCTOSHMA.
Cunikarnoe crekso. Curaibl.
[Tpuponroe cunnkarioe coipsbe.
Kepamuueckue marepralivi.
Knaccudmxaims v cnocobe nonyuerivs.
Kepamuueckne narepuasibli. Orueynoprbie
Marepuaibl. O0Ke PU3HKO-XUMHUYCCKHE
CBOHCTBA BSLKYLIMX BEIHECTB W UX
Ktaceuuikativs. BO3/yHbIe BHKYILWE
petectTra. Bosayinas u3secTs.
[UncoBbie BsKYRe Bei

Bricokomonekynap
bIE COCAHHCHUS B
CTPOUTEHLCTRE

OCHOBHBIC NOHATHS XHMHMU
BBICOKOMOIEKYSIPHBIX COLAMHCHMIA.
Crpyxkrypa v crolictsa nosimmepon. Buap
NOJIUMEPOB. NPUMCHICMbIX B
CTPOUTENLCTBE. OCHOBHBIC NOHSITHS
XUMUM BLICOKOMONCKY IS PHBIX
coenmnenni. Knaccuduxaims, crpykrypa
v cBoMCTBa nosumepos. Crocolbp
nojyueHus noaumepos. Jecrpykiims
MOJHMEPOB, €€ OCHOBHBIC BUJIbI.
IMnacrmacest. Buast nosmmepoe,
NPUMEHSIEMbIX B CTPOUTESILCTRE.
Hosmmepunie jo0asky B O¢ToHbl.

UTOoro

Bropas rpynmna
nepuoga
arrecranun (3aver)

16

16

Hroro

32

32

“paKTH'ICCKHC HCCMMHADCKWC JAMATMNE 1 WX CORepMANEE

Tabsmmnua 3.2 Tembt NpakTHyeckmnX sansii

Haumenosauue

KosruecTBo 4acoB 1o gpopmam
00yueHUs

Kowur. pab Cam. pabd




Ne i/ pasjena Tema n cofepxranme npakTUIECKOro § §
JUACLIMTUTHAH B Jarss B 5
(MO-pynst) = § E - r% §
gl z |z gz z
S| & |8 |3 |%8 3
1 2 3 4 5 6 7 8 9
Hepsas rpynna ounas hopma (1 centectp)
nepuojia
ATTECTANMY
(Px3amen)
1| OcHoBubie OHsTHS |OCHOBHBIC 3aKOHbBI 1 TOHSTHS 2 2
M 3aKOHbl XMMHH. XUMHKKIACCh HEOPraHniICCKuX
DKBUBANECHT. coeunenui, nomeriarypa. CrencHs
OKHMCIICHUSL.
OKMCIU-TENILHO-BOCCTAHOBUTCIILHBIC
peaximu. Mostsipaas macca. KonvuecTso
BELIECTRA.
2| OcHoBHble NOHSITHS | DKBUBATICHTDOPMYIILHAS €AMHKA. 2 2
W 3aKOHbI XUMUH. DKBUBARCHT NIEMEHTA B COC/IMHCHNMU,
OKBUBACHT. IKBUBANCHTHI COCAMHCHUI PAZIUUHBIX
Knaccor. HUCno AKBUBANICHTHOCTH.
OnpeencHye Huchia HKBUBAICHTHOCTH
COCJIMHCHMS, YHACTBYIOIET O B 0OOMEHHOM
M OKHCIIMTEBHO-BOCCTAHOBHTEIbHOW
peaxuu. Konuuecreo pewecrna
IKBHBAICHTOB. AJUIHTHUBHOCTH MOJISPHOH
MAacChl DKBUBANCHTOB. Pacuersl 1o 3akoHy
SKBHUBAICHTOB.
3| Xumuueckas Tepmojmnamuucokue 2 2
TEPMOMHAMHUKA pacuctThiONPeCHCHKEC TCIUIOBLIX
ddertTor peakipin. Pacuctbl dHTanbimii
00pa3OBaAHMS BCIUCCTE IPH W3BCCTHOM
reriosomM aderre peakunn. Pacuer
M3MEHEHUS DHTPOIMM B XOJIC PCAKLIY U
npu (PazoBLIX NPERPALLCHHSN.
Onpeaenenue HanpaBieHHOCTH
XHUMHHECKUX MPOLICCCOB U BEPOSITHOCTH
NPOTEKAHMSI XUMUHECKON peakiii B
3aBUCUMOCTH OT TEMIICPATY Ph.
4 | Xumuueckas XUMMHECKas KMHCTHKA 1 2 2
KMHETHKA. pasuosecuel IpumercHmne akoHa
Xumuueckoe NEHCTBYIOHIX Mace Afisi pacuera
paBHOBECHE. CKOPOCTEH XMMHMHCCKHX PCaKLHI,

TEKYIIMX KOHUCHTPALIMH PearcHToR 1
npoayrros. Pacuerst no npasuny
Bawr-Uodda. Fakou AeHcTayommx mace
LU FOMOTEHHBIX W PETCPOTSHHbBIX
peaKLuil s COCTOSIHUS PABHOBECUS.
lipumencuue npunuuna Jle-Iarense nis
OTIPELICACHMS CMELUCHIS PABHOBECHS MPK
U3MEHEHUM YCA0BKE ripoilecca. Pacuer
paBHo

9



5 |PacTBopni Konuenrpanun. Pacuersl peakimm 2 2
cpebi.Pacuerst pasiruHbiX crnocodos
BLIPAKCHHA KOHLCHTPALMK PACTBOPOB.
Cocraslietne ypasHennit peakituid
JIMCCOLMALNAN COCAMHEHNE Pa3IIMUHBIX
KJIACCOB M YpaBHEHitii peakuni ruaponmsa
coneit. Jinccoumanms CuiibHbix 1 cnabnix
WEKTPONUTOB. Pacuers pesinunnn pH B
pacTBOPAaxX KUCHOT K OCHOBAHHIA.
6 | DNeKTPOXMMHUUECCKUE [ DNCKTPOXMMHYECKHE 2 2
NPOLIECChH MPOLECCHIMICKTPORHBIA HOTCHIMAN
MOHHO-METAIHUECKUX H ra30BbIX
aiiekTponos. Ypasuenue Hepuera. Pacyer
DAC rafibBaHUyeCKUX DJICMEHTOB.
Cocrapiienue rajbBaHnyeckux
NIE-MEHTOR i HIICKTPOAHLIX NMPOLECCOB.
7|2nexrpoxummdeckue |Kopposus merainosOnpenenenme 2 2
NPOLIECChHI BO3MOKHOCTH APOTEKAHUS KOPPO3IUM
METana B 3aaiibix yeaosusx. CnocoOn
BULUTHL METAIOR OT KOPPO3KK.
UTOI'O 14 14
Heprast rpynmna
nepuoia
arTecTauum
(3x3amen)
Bropan rpynmna ounan Gopma (2 cemecrp)
nepuoja
arrecTaiH (3auer)
1 {Xumus BojbI KeerkoeTs BOAN U METOJL € 2 2
verpanering AKecrsocrs oAb, MeTojib
YMAIHCHMS BOJEL. PAcuersl JKeCTKOCTH
BOJIBL, MACCH) PACTBOPEHILIN coNel B
BOj1e. Pacuersi Mace peareHTos,
HEOOXOAMMBIX JUIS YMSTHESHMS BObL.
Kosnoksrym no reme «KeeTkocTh BOJib!
METO/Ib! €€ YCTPAHCHUS.
2| ducnepceubie Onpejgenieiue noporos KOarylisiiuu 2 2
CHUCTEMbI ruipoobubix 3oeit. Jlncnepetiie
cuctembl. Knaccupmranims, Mero/ib
nostyueruns 1 csolicrsa. Crpoeuue vacru
auenepcHoit gasbl ruapodobHbIil 30k,
Cocrasiienne Gopmyi MUIteI
FUAPOQOGIHBIX 30n€ei. Y erodunBocTs 1
KOAryJIsiLMs KOILIOMAHBIX CHCTEM.
3 |Hducnepenble OrnipejesicHue NOPoroR KOaryisumm 2 2
CHCTEMbI rujipoobiibix 30neit.Onpenciene

NOPOros KOAryistuu ruapodooHbix
30nei. Kouiokeuym 1o reme
«JIncnepeunie cucremsy,




41OCHOBDBI XHMM MM XUMUS BIKYHIMX 2 2
BSOKYUIMX BELICCTB.  |MaTepraios.Bosyninbic BsKywme
CunukarHole marepransl. Coipbe, NoIyucHUe 1
CTPOUTENbHbIC TBEPACHNE BO3YIHHON W3BECTH,
Marepuabl FUACOBLIX U MarHE3HaNbHBIX BSIKYLLMX.
Petenue zanau. ['uiapasinueckue
BspKyLMe marepuaibl. Chipbe, nojtyueHue
W TBEPICHUE MITHMHO3EMUCTOTO U
NOPTAAHIUEMEHTOR, F'HAPABIKYCCKON
wspecTu. Pewienne 3aiay. Konokeuym 1o
TEME «XHMMS BSOHKYILMX MATSPHATIOBY.
UTOro 8 8
Bropasi rpynuna
nepHoia
arrecrauuu (3auer)
Hroro 22 22
3.3. JlabGopaTopHbiii HPAKTHKYM ¥ €10 COREPIKATHE
Tabnuua 3.3 Tembi naGoparophbix pabor
Kosnnuecrso wacos no gopmam
o0yueHus
~ Haumenopanne KonT. pabd Cam. pabd
W el pazaelia Tema n copepakanne naboparopHoii = =
- JHUCLMTUTMHbI PadOThI = =
(Mo-ayns) g & z s
i s | S| E |5 |3 | g
1§18z ]%1]§
o o & o o] &
1 2 3 4 5 6 7 8 9
IMepsas rpynma ounan gopria (I cemecrp)
NnepUosa
aTTeCTANMH
(Ox3amen)
1| OcHoBHbi¢ noHsiTHsS {Onpeeienue coaepanms 2 2
U 3aKOHbI XMMUM. KPUCTAJIIIM3ALMOHNON BO/Ib! B
DKBUBAICHT. KpucTaioruapare kapborara
HaTpust.OCBOCHHE NPHEMa B3BCILABAHMS,
METONA KHCIOTHO-0CHOBHOI'O THTPOBAH M.
PacueThbl ¢ HCTIOMBL30BAHKCM 22K0HA
IKBUBASICHTOR.
2| OchosHbte nousitust |ONpesescHUe MoSIpHO Macehl 2 2
M 3aKOHb! XMMHH. DKBHBANEHTOR NPOCTOrO BELICCTBA.
DKBUBAJICHT. DKCICPUMEHTANILHOC ONPEACICHHE
MOJIIPHON MACCh! 3KBHBAJICHTOR
ANOMUHIS METO-/IOM BbITCCHCHUS
BOOPO/A U2 Kuesnorsl. {puvenenue
3aKOHA DKBUBAJICHTOR B pacuerax.
31 Xumuueckas OnpesenieHue 2HTabLIUY PACTROPCHUS 2 2
TEPMOJAMHAMMKA COMMDKCHEPUMEHTIILHOC ONPEACACHUE
SHTAILIMKY PACTBOPCHMS COJIM METOROM
KanOpUMETPUI. 3aKPCIUICHUC NOHSTUS
IHTAILITHHI.
4| Xumuueckas Onpe/ienieHne 3aBUCHMOCTH CKOPOCTH 2 2
KHMHETHKa XMMMHECKON pearkiiyiy 01 KOHLICHTPAILMK
pearcHToOR. JKCNEePUMEHTANbHOC
ONPEJICACHNUE 3aBHCUMOCTH
OTHOCHTENLHOU CKOPOCTH XMMMUCCKOH
PeaKiiiK OT KOHUEHTPALIMY PEareHTOR.




5 | Xumuueckas Onpeenenne 3aBUCHMOCTH CKOPOCTH 2 2
KHHETHKA peakiym ot
TEMNEPATY PhIDKCHEPUMEHTAILHOE
OMNPEAENCHNE 3aBUCUMOCTH CKOPOCTH
peakuumn o1 Temreparypht. [pumenenue
npasuna Bawr-Foda s pacuera
CKOPOCTH PEAKLMU B 3aBUCUMOCTH OT
TEMNEPATYPhI.
6 | Xumnueckoe CMmereHne XuMuHeckoro 2 2
paBHOBECHE PaBHOBECHS DKCIICPUMEHTAILHOE
CMEUICHUE XMMHUUECKOI'O PABHOBECHS NPH
MU3MEHEHKM PaBHOBEC-HBIX KOHLCHTPaLIMI
pearcHToB W npoaykTos. fpumenenue
npunumna Jie-llarense s onpenenerms
HarpapiicHUs CMEILCHES XUMUUCCKOTQ
paBHOBECHSE.
7{PacTBopbl. Hpurororsetine 2 2
pactsopoB.fipuroroeiictue pacreopa
3aaHHOR KOHLEHTPALMK 13
KOHLEHUTPUPOBAHHOTO PacTBOpa.
Onpejenenyue KOHUEHTPALUKM KPENKOro
pacTBOpa € MOMOLLBLIO APEOMETPA.
Pazbasienne pacTsopos.
8 |PacrBOpbi. OnpenencHue MosipHOH Maceh 2 2
IKBUBAICHTOR CIIOKHOIQ
BeuecTBa. Onpeiesiciie MOsisipHOH Macchl
IKBUBAJNICHTOB HEWZBECTHOW KHCIOTHI
meroiom Turpopanns. Pacuer ¢
MCAINIL30BAHUCN 2AKOHA 2KBUBAICHTOB,
9|PactBOpULI Onipenienenne pH pacTsopor ¢ MOMOLLIO 2 2
nugnkaropos.Onpeneicriic pH
PACTBOPOB KUCHUT M OCHOBAIWH C
NOMOUILIO PaZAMUIILIX HHAMKATOPOR.
CpaBHe-tre HOJAYUCHHBIX BEIIMHUHE C
PacUETHbIMHY.
10 {Onekrpoxumuucckue |Kopposus merannos. Habmoaenue 2 2
NPOLECCHI. NPOLECCOB KOPPOIMHU MCTAIIOB B
3ABUCHUMOCTH OT PABIMUYHBIX YCIOBHHN
HAXOMIEHMS. AKTUBALMS KOPPO3KH.
3aLMTHBIE METANUTMUCCKHE NOKPLITHSI.
CocrasfieHue KOPPOIMOHHBLIX MICMEHTOB
HICKTPOAHBIX 1TPOUECCOB.
UTOro 20 20
Hepnas rpynna
nepuojia
aTTeCcTAIHN
(Ox3amen)
Bropas rpynna ounas popria {2 cepecrp)
nepuoja
ATTECTANMNU (3aueT)
1{OcHOBbBI XMMKK CuniaTHbiil MOYIH JHIKOTO 2 2
BSDKYLUMX BEWIECTB.  lCTekinaMerolomM KUCIOTHO-OCHOBHOTO
CunukarHble TUTPOBAHUS OTIPCACTROT CHAMKATHBIN
CTPOUTENbHBIC MOAYIB HMIKOFO CTCKIIA.
Marepualibl




2 | XuMus BO/Ibl Onpeaeie e )eCTKoCTH BoibiMeTo oM 2 2
TPHUAOHOMETPHUYCCKOrO TUTPOBAHUS
onpenensieres 001as IECTKOCTL BOJibI.
MeToaoM KMCIOTHO-OCHOBHOIO
THTPOBaHUS onpeielisercs kapboHaras
JKCCTROCTH BOJLbI.
3 | AucnepeHbie AjicopOiust YKCYCHOM KHCJIOTHI Ha 2 2
CUCTEMBI yisiel lpogoaures onipenesichue
aacopOLK YKCYCHOM KMCIOTBI Ha
akTUBUpoBaHHOM yrie. Onpenensercs
JMHAMUUECKAs CMKOCTD.
410OCHOBBI XUMUU Onpenenerne coneprkanng OKCHIAOR 2 2
BSOKYLLMX BELIECTB.  |Kajibuys ¥ Marius 8 meneOnpeaeisercs
Cunukarupie CYMMapHOE cosiepkaiine kKapdoHaTos
CTPOUTENLHBIC KaJIbLMS U MArHus B Mee.
marepuaibl
urToro 8 8
Bropast rpynina
nepuoja
arrecTamuy (3a49et)
Hroro 28 28

3.4. Kypcosoii npockt (padora) u ero xapakrepucruka
He npenycmoTrpeno.

3.5. MuauBuAyibHOE 3aalHe W €0 XapaKkiepneTiya
Tabauua 3.5 Tembl MHAMBUHAYAILHBIX 3801 HIA

Kostmuecteo uacos no gopmam

o0yuenus
Kowr. pab Cam. pa®
- = =
Ne n/n Fema MuAMBHAYAILHOTO 2a1aHus i =
Z z
< § < &
= o T = & =
« . = < . =
2 = > = &5 o}
> o S o S} 8
1 2 3 4 5 5 6 7

Mepsast rpynna nepuosa avrecramuy (JKIAMEn) - ounas
popma (1 cemectp)

Mnaueuayanbhoe 3aganne "XumMuyeckas TepMogMHaMmmuKa. 7
Xumuueckas KuHeTHKa " boJice noiHoe NOHIMaHUe 3aKOHOR
XUMUYECKON TEPMOIMHAMMKY 1 KMHETHKH, NOJYUCHNHEC HABLIKOB
B PacHeTe TErIOBbLIX HPEKTOB, ONPEACCHKH HATIPABIEHHOCTH
XUMMUECKHUX NPOLIECCOB. aHATHAC PEAKIMOHHON CIIOCOBHOCTH
BEILECTB, ONPEAEICHUH CKOPOCTH PCAKIMY, PACHCTE KOHCTAHTDI
PABHOBECHS, PABHOBECHBIX KOHUCHTPALUMIT PCarcHTon 1
NPOAYKTOB.

UTOro 7
IlepBas rpynna nepuosa arrecranmu (3x3amen)

Bropas rpynna nepuoja arrectanmm (3a4er) - ounasn Gopma
(2 cemectp)

XUMMS BSDKYUIMX MATEPHASIOB. POIICHNE NPAKTHUCCKIX 6
pacyeTHbIX 3a/1a4 No Teme "BKynIMe Beiecrsa’.

UTOTO 6
Bropast rpynnia nepuoaa arvecTannn (3auer)

Hroro 13




4. BHIABJEHME PEZYIBTATOB OCBOEHMA JUCHMITJIVHBI

4.1. Tlacmopr douna ouenounnix epencts (HOC) no nueunninme
Tabnuua 4.1 - Macnopt dgonaga oueHourbix cpeiers (POC) no aucumuinHe
Ne Hanmenopanue o : . Konwi

) [exnonorus By arrectauum Buabl zanatuit | popmupyembix
n/n | OLEHOUHOTO CPECTBA .
KOMNETeHUMH

1 2 3 4 5 6

1 |Dx3ameHauuonHbie Tpamunonas Hipomencyrounas 3aver, Dizamen  |OIK-1.3.,

ouneTwl obpasoBaresibias arrecraius OINK-1.1.

TEXHOJIONMsL

2 |KouTponbHas pabora |Tpaauumonnas Texyumii konrpons,  |KoHTposibHas, OIK-1.3.,
o0OpaszoparenbHas CPC OIK-1.1.,
TEXHOJIOT WS OIK-1.2.

3 |KomtokBuym Tpaauuronnas Texyumii konrpoan  |Hpakruueckne  [JOIIK-1.3.,
obpazosarenbHas OIK-1.1.
TEXHOJOTHSI

4 | dokunajn, coodwenue | Tpajuumnornas Tekyumi KOHTPOIIb Jlekumu OITK-1.1.,
o0OpazoBarennHas OIK-1.3.
TEXHOJIOM M

5 [Toprgonuo Hinopmaumonno-ko | Texywuit xourpons  (Jlaboparopusie  [OTIK-1.1.,
MMYHUKAUUOHHas! OIK-1.3.
obpazoparesbas
TEXHOJIONHS!

6 {Tpenaxep Wndopmanmonno-ko [Texymumit konrpons  |CPC OlK-1.2.,
MMY HKREALMOH S OIK-1.3.,
00pa3oBaTeibHis OIK-1.1.
TEXHONO M

7 |Tecr Hudopmaioriio-ko Texyimit kourposs  |[CPC OFK-1.2.,
MM Y HUKEUH O OIK-1.3..
obpasosareibHas OINK-1.1.
TEXHOJIOTHS)

8 |PaznoyposHeeblc Tpajmupmontas Texyuwii kowrpons  |CPC

3a1avuM ¥ 3ajaHuns

06}')830321‘I'CJ IbHas
TEXHOJIOTHSA

OlK-1.

OlIK-1.2.,
OlK-1.1.

4.2 Bonpockl K 3K3aMeHy (3auery)

[lepsas rpynua nepuoja arrecranun (Dx3amen) - ounasn Gopma (1 cemectp)

1. DopmynbHbIC eiHULb BelecTsa. KonnyeeTso seiecTra. Monspras macca pewectsa. MosisipHbiii 00bem
razo00pazHoro BeiecTsa.

2. DKBUBANICHT BECIECTBA. DKBHBANCHTHOE MUCIO. JKBUBAICHT BELWECTBa. DKBUBaAjteHTHOC Yncno. KoauuecTro
BELLECTBA DKBUBAICHTOR. MonsipHas Macca akBuBasIcH10B.. MonsipHbiii 00bem 3KBUBAIICHTOB 1a3000pa3HOro
BeLECTBA.

0 3 N LB B W

. BHyTpeuusis sneprus

9. Tennora u padora.

. [lpeamer Xxumunueckol TepmMoiIHHAMKUKY

10. TlepBblii 3aK0H TEPMOLHHAMIKM.

. Cocrosinue cucreMbl. TepmMoauHaAMMUICCKUC HAPaMETPb

. (DyHK[ll/IH COCTOSIHUSA CUCTCM b, (!)_\/Hl(lllv‘li/l fpouecea

. Tepmonmuamuueckue npoueccn (p=const, ¥= const, 1= const, p,T= const, V. T= const).

1. nepBblﬁ 3aKOH TEPMOANHAMMKY [AJISt PABJIMHHBLIX HIPOLCCCOB. DHTANLIUS CUCTEMBI.

12. Tennoeoit sppext peakumu. Jarou [ecca.

13. CTHH,ElapTHaﬂ OHTANLIMS 06])'&'5031111 M XMMHHCCKOTO COCHMHCH WS

. Tepwtoam-namwmcxzm cucrema. ()I\"py)l(kl!OHlZl}l cpeiia. Buawl cucrem {M’i()ﬂ!/ipk)BZ'lHl'lbIC. 3AKPbLITHIC, OTKI)bITbIC).
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64.
65.
66.

. Bropoli 3akoH TepmMoiMHamiiki

. .DHTpONHUSL.

. I3MeHeHust SHTPONUK B U30JIMPOBAHHON U 3aKPHITOR CHCTEMAX

. Ypasuenue bonbumana.

. Tpetnit 3akoH TepmoarHaMuKn. CTaumapTHas JHTPOISL.

. U3MeHeHue SHTPONMK B XUMUUECKONH peaKiimm.

. DHeprus I'nboca. DHTALIHIHbI 1 IHTPONHIHLLL (aKTOPbI.

..OHeprus ['M6Oca Kak KpuTepui HAIPABACHHOCTU XUMUUECKHX 11POLECCOB.

. .Brimanue temnepartypbl Ha HANpaBiCHUE CaMONPOU3BOILHOIO Npoiecca

3. Pacuet sHTponuu (pazosoro rnepexo/ia

. [pocTbie n ciiokubie peakiuy. MexaHu3M XUMHUCCKON Peakimy.

. CKOpOCTh XMMUHECKOH peaKiimuy

. U3meneHne KoHUeHTpaLMii pearcHTOB ¥ NPOJYKTOB B XO/IC PEaKLMM.

. PaxKTOpbI, BIMAIOLHME HA CKOPOCTH PCAKILHN.

. 3aBUCHMOCTH CKOPOCTH PEAKUMK OT NPUPO/IbE PEATUPYIOIIMX BEILECTS.

. Hopsanox u monexynsapHocts peawiun. Hpuumnt Hecopnaaenus.

. F'oMoreHHble M reTeporeHHbIC Peakivy.

. 3aKOH JEHCTBYIOLIMX MACC JUIS @) FTOMOFCHHBIX peakuuii; 6) rereporentbIX peakumii.

. 3aBMCUMOCTH CKOPOCTH peakunn o1 Temneparypii. Hpasuno Baur-I'odda. Ypasuenue Appenuyca.
. DHeprus akrTupauun. M3meHenue sHEprum o KoopiMHaTe Peakiimm.

. 3aBUCMMOCTL CKOPOCTH peakuuy o1 Temieparypsi. [pasuno Banr-I'odda. Vpasnenne Appennyca.
. CnocoObl BbIpOKEHMS KOHLCHTPALIMKH PACTBOPOB

. [lepepacuer koHuEHTpALMIA.

. Ulkana pH. Honnoe nponspenchue sojbl.

. Pacuer peakumu cpe/ibi pACTEOPOB KMCHAOGT 4 OCHOBAHMHN.

. Quccoumaums snexTposuros.

. Crenenb auccoimaniny. Koncramra nuccouyatium,

. 3aKkon pasdarpnicHus OcrBasibia.

. Konnrarnensie cBoiictsa pacTsopoB HEMCKTPOINTOB.

. TloHmwkeHne pagienus napa pacTeopures Hai pacTBopoM. 3akon Payins.

. HosbimieHue Temneparypii KuricHus pacTeopa.

. HoHwkenue Temneparypul saMepanuis pacrsopa.

. Ocmoc. Ocuorndeckoe pasnenue. 3akon Baur-odda.

. Komwrarusneie cpoiictaa pacTBopo »Mekrpointos. M3oronnuccknii kondGpuuuent.

. DNEKTPOXUMHUECKHUE CHCTEMbI W TIPOLIECChI.

. Mounomerannuueckuit snexrpon. Ji3C.

. 3HAK M BEIHUYMHA NOTEHUMANA WICKTPOJA.

. Bopopoansi#t ssrexrpoa. Ypasuenus pasiosecus. Pacuer norenumana.

. CranpapTHblii noTeHUMAN METAIMYECKOTO MIEKTPO/IA

. Pap nanpsokennit metanios

. YpaBHenue Hephera.

. Kucnopoausiit anekrpos, ¥Ypastenus pasnosecus. Pacuer norenumana.

. TanbBanuueckuii snement. Cxema 3. Dnexrpoiibie peaKiim.

. CBs13b D71eKTPUUCCKOl M XUMHUECKOH paboThl.

58.
39.
60.
61.
62.

DaexTpoaBrKyLas cuna. Pacuer DJIC.

Dnemvent Hanuons-skobu.

Xumuueckas Kopposusi.

DNEKTPOXUMUUECKAsS KOPPO3USL.

Karoaubte v aHopHbie npoieces kopposun. Cxema K.

3auinTa METAIOR OT KOPPO3KK (JICTHPORAHKE METAILIOB).

3ammTa METAIOB OT KOPPO3HM (MNCKTPOXUMHUESCKAs 3ALMTA - KATOJIHAs, NPOTEKTOpHAs ).
3almTa METANIOB OT KOPPO3HH (M3MCHCHUE CBOWCTB KOPPO3ZUMOHHOMN Cpejibl).

3almTa METAIIOB OT KOPPOHK (PAUMOHATLHOC KOHCTPYHPOBATIUE H3ACIMI).



67. AKTUBATOPLI KOPPO3KMU.

68. OcroeHue npuema B3BCIHUBAHMS, MCTOAA KHCIOTHO-OCHOBHOIO THUTPOBaHHS. Pacueri ¢ MCMOIb30BAHUEM
3aKOHA YKBUBAJICHTOR.

69. DKCNEPUMEHTAIILHOE ONPEICIICHUC MOISIPHOH MACChI DKBUBAJICHTOB a/IIOMHHUS METO-JIOM BbITECCHEHHSI
BOJIOPOJA W3 KUCHOTLE. TIpUMeHeHHE 3aK0HA DKBMBAJICHTOR B pacyerax.

70. DKCMEPUMEHTAILHOE OfIPCACACHUE DHTANBLIMK  PACTBOPCHMS COTM METO/IOM KaJlOPUMETPHH. 3aKpervieHne
MOHSTHS IHTAILIKM.

71. DKCriepuMEHTAbLHOE ONPEACACHHUE 3aBHCHMOCTH OTHOCUTEBHOK CKOPOCTH XMMUUECKOW peakilii OT
KOHLIEHTPALMK PeareHToB.

72. DKCNEPUMEHTAILHOEC ONMPE/ICHISHUE 3aBUCHMOCTH CKOPOCTH peakuuu o1 temneparypsi. Ipumenenue npapuna
BanTt-I"odda ans pacuera ckopocTH peakuyu B 3aBUCHMOCTH OT TEMIICPATYPbI.

73. DKCMNEePUMEHTAILHOE CMEIICHHUE XMMUUCCKOIO PABHOBECHS 1IPU WAMEHEHWHW PABHOBEC-HBIX KOHLECHTpaUUH
peareHToB W npoaykToB. IIpumenenue npunimnia Jie-llarense ans onpenenenus HanpasicHus CMELICHWS
XUMHUYECKOIO PABHOBECHSI.

74. Knaccbl HEOPraHUMYECKUX COCAMHCHMI, HOMeHIUIaTY pa. CTENEHD OKUCIICHUS.
OKUCAU-TENBLHO-BOCCTAHOBHTENLHBIC peaktui. Monsipras macca. KolimuecTro setecTna.

75. DopmydibHas eAMHULA. DKBUBAIICHT DICMCHTA B COL/IMHEHIN, IKBUBANRCHTH COCAMHEHUN PA3IMUHBIX KJIACCOB.
Yucio skBuBaicHTHOCTH. ONPEACHICHHE HHCIA IKBUBAICHTHOCTH COCAMHCHMS, YHaCTBYIOWEro B 0OMEHHON U
OKHCAUTENLHO-BOCCTAHOBUTEIILHON peakiupn. KoanuecTBo BeINecTBa YIKBUBAICHTOR. AJUIHTUBHOCTL MOJISIpHOH
Macchbl DKBHBAICHTOR. PacueTsi 110 3aKOHY DKBUBAJICHTOR.

76. Onpeaenenue TernoBuix 3PGEKTOB peakitni. Pacuersi sanTaibinii 00pa3oBatms BEILECTB ITPU W3BCCTHOM
Ter1oBom 3 dekre peakumn. Pacuer H3MEHCHUS SHTPOIIMK B XOAE PCAKLKKM K 11PK (PA30BLIX NPEBPALLCHUSIX.
OnpeneneHye HanpapieHHOCTI XUMHUYECKHUN MIPOLECCCOB W BEPOSTHOCTH NPOTCKAHMS XHMHUCCKON peakuun B
3aBUCUMOCTH OT TEMIEPaTypPbl.

77. TlprmeHeHue 3aKoHa JASHCTBYIOLIMX MACC IS PACHETA CKOPOCTCH XMMHMUCCKUX PEAKLIWI, TEKYLIHX
KOHLUEHTPAUMK PCarcHToR U NpoaAyKros. Pacuersi no npasuny Bant-Fodipa. 3axon jekicrBytounx mace s
FOMOTEHHBIX M FETEPOICHHLIN peakluii yid cocrosuus pasiosecus. Hpumenenue npunuuna Jle-llarense ans
ONPEACNEHUS CMEILCHMS PABHOBCCHA NPY UIMCHCHTMKM YCAOBKI npoiecca. Pacuer paBHo.

78. Pacuerbi pasinuusbix Ciioco00B BLIpAsKeH s KOHLEHTPpamy pacTeopon. CocraBiicHue ypaBHeHUN peakumii
JAMCCOLMALIMM COCUMHEHII PA3/MUNBIX KHACCOB W VPARHCHUN peakiinil ruaposinia costeid. Juccotmating cuiibHbIX
W cNa0bIX ANeKTpoauToB. Pacuetst seimunnbl pH B pacTBopax KMCIOT M OCHOBAHKWIA.

79. DAEKTPOAHBIA NOTCHLHAJ MOHHO-METAIIMMECKHX U Faz0BbiX 2J1ekTpoaos. Y pasHenne Hepucera. Pacuer D/IC
rajbBaHUYECKUX 21eMEHTOB. COCTABICHUE FANILBAHHUCCKHUX DJIC-MEHTOB M NICKTPOAHBIX NIPOLECCOB.

80. Onpenenenue BO3MOKHOCTH NPOTEKAHUS KOPPO3UK MCTAIA B 3aAaHHbIX yenosusaxX. CriocoObl 3almThl
METAJIOB OT KOPPO3HH.

81. bosee nosiHoe NOHKMMAaHKE 3aKOHOB XUMHUYCCKON TCPMOJMHAMUKH M KMHETHKK, NOJIYHCHHE HABBIKOB B pacueTe
TEIUIOBBIX PPCKTOB, ONPEACHCHHN HANPABICHHOCTH XHMHUYCCKHX TPOLECCOB, AHAIN3C PEAKLIMOHHOM
CNOCOOHOCTH BELIECTB, ONPEUCIICHIN CKOPOCTH PEAKIMHM, PACUCTE KOHCTAHTBI PABHOBCCHS, PABHOBECHbIX
KOHLIEHTPALMK PeareHTOB W IPOAYKTOB.

82. Tlpurorosnenne pacTropa 3aJaHHON KOHIICHTPALMM 13 KOHLCHTPUPOBAHHONO pactaopa. OnpejeneHue
KOHLEHTPALMH KPEHKOTO PacTBOpa ¢ HOMOILLO apeomerpa. PazdariicHue pacTeopos.

83. DKenepuMeHTaNLHOE ONPEICHCHUE MOJIPHON MACCH! DKBHBAICHTOR aJIOMUHUS METO-JIOM BbITECHEHUS
BOAOPOJA M3 KMCIHOThI. HIPUMCHCHHNE 3aKOHA DKBHBANICHTOR B pacueTax

84. Onpenenerine pH pactrOpoOB KMCHOT 1 OCHOBAHKHN C HTOMOLILIO PA3IMUHBIX HHAMKATOPOB. CpaBHe-HUE
MOAYUEHHBIX BEJAUUMH C PACUCTHBLIMMH.

85. HabmoaeHue npoueccoB KOppos3ik METAMIOR B 3aBUCHMOCTH OT PABTHUHBIX YCIOBHH HAXOMJICHUS.
AKTUBaALMS KOPPO3MH. 3aLMTHLIC METALIUYCCKHC NOKPLITUS. COCTARICHUE KOPPOIUMOHHBIX MIEMCHTOB U
ANEKTPOAHBIX MPOLECCOB.

86. Uncno aKBUBANICHTHOCTH.

87. IlpuMereHHe OCHOBHBIX 3aKOHOB XHMUKM B KOMHHCCTBCHHBLIX PACUCTAX 1O YPABHEHMSIM PCAKUMMA.

88. I'lprmMeHeHue 3aKoHa YKBUBAJICHTOB B TCPMOXMMMUCCKMX PACCHETaX,

89. Paccuerni ckopocTeit peakipnu 1 onpeselienue (PakTopos BAUAIOIIMX HAa CKOPOCTH M CMELIEHHE XMMHUECKOTO
paBHOBECHS.

90. Paccuerbl KOHUCHTPALLMI PACTBOPOB.

91. DAEKTPOXUMHUECKHME PACHECTBI 110 YPABHEHMAM DCAKIMN.

02. DREeKTPOXMMUUCCKHUE PACHETBE 110 YPABHCHMSM PCAKILII.



93. llpumenenre OCHOBHBIX 3aKOHOB XMMUM B KOSMUCCTBEHHBIX PACUETAX 110 YPABHEHMAM PEaKLMH,

94. TIpuMeHEeHKe 3aKOHOB TEPMOJMHAMUKH B TEPMOXMMHUCCKUX PaccUETax.

95. Paccuerbl CkopoCTei peakiium 1 ofipeeiienne (paKTopos BIMSIOUIMX HA CKOPOCTL M CMELIEHHE XMMUUECKOro
paBHOBECHSI.

Bropas rpynna nepuojga arrecraumnn (3a4er) - ounas gopma (2 cemectp)

1. Buabl KECTKOCTH BOJbI. Eaunuiibi M3MEPCHHS HKECTKOCTH.

2. Knaccuukauus npupoiHbiX BO HO BEJAMHUKHC JKECTKOCTH M 110 MIHEPAIH3a LMK,

3. OnpepaencHue KapOOHATHOM HKECTKOCTH BOJIBI.

4. MeToapl yerpaHeHust KapOoHATHON KECTKOCTH: a) TePMUUECKHUI METO YMSITUSHUS BOJIbI; O)
COMOBO-U3BECTKOBBLIA METOM; B) H3BCCTKOBLIH METOA; ') hocdartbiit Meto.

5. PacueTbl )eCTKOCTH BO/ibI M MACCHI PCAreHTOB, HCOOXOAMMBIX /LISt YMSATUEHHS! BOJbI.

6. Meroa nonHoro obmena. Kiaceumxauusi noHmros.

7. [lncnepeubie cuetembl. Knaccnduiaims AUCHiepeHbiX CUCTEM 110 Pa3Mepy YacThLl JUCIepCHOM

(azel. Jucniepcnas daza. Jucnepeuonnas cpena.

8. Knaccuukauus 1ucnepeHbix CHCTEM 1O arperariomy COCTOSIHKUIO JAMCTIEPCHON (asbl U AMCNEPCHOHHOM
cpebl. ,

9. Knaccudumkaums KommonaHelX SHCTEM 1O CTCICHH B3aUMONCHCTBHS ANCNIEPCHOM (pashl ¢ AMCIIEPCHOHHOM
cpenok (TMOPUABLHBIC M JTHOPOOHLIC KOIAOMIHBIC PACTBOPbI).

10. Knaccupukauus KoUIOMAHBIX CHCTEM 110 CTCNCHH B3aUMOACHCTRHS UacTriL MCrepcHoi (asbl Mexay coboii.
["enw v 30nm.

11. MeToabl MoNy4eHus AUCHECPCHBIX CUCTEM.

12. OnTuueckue CBOWCTBA AUCHEPCHBIX CHCTEM.

13. TloBepxHOCTHAS BHEPrHsl, TOBEPXHOCTHOE HATHKEHNE.

14. Ancop6uums. ITAB. INpumenenne ITAB & crpourenserse.

15. Konsiounnie pactBopil. CTPOCHHE KOJIOWHBIX 4acTHil FuipodhobHbIx 2onei.

16. YCTORUMBOCTD 1 KOATYJISLMS KOMOWAHB: cueTem. Buast yeroiuneoctn. [pasuno Ilyasue-Fapauy.
17, Daxropbi, BAUSIOINE HA YCTORUMBOCTL M KOATYISHIMIO KOJIOHAHBIX PACTBOPOB.

18. O6wue PUBNKO-XUMMUUECKUE CBOHCTBA BIXKYINX BEUIECTB M MX KilacCH(uKaiys.

19. BozaywHbie Bsokyuime Beuectsa. Bosyninas uipects.

20. I'UrcoBbie BSHKYULME BELHCCTBA.

21. MarueznanbHbii ueMeHT.

22. CuMKaTHOE CTEKIO.

23. Kunkoe crewio.

24. Curasibl.

25. Dapdop, dasue, 0OKUTroBLIE KEPAMHIECKHE MATEPHAJIBL.

26. [Moprnanauement. Chipbe, NOAYUCHHE, TBEPACHHE, NPUMEHEHKE.

27. 'nuHo3eMHCTbIH UeMeHT. Chipbe, NoiyHeHre, TBEPICHUE, TPUMEHEHHE.,

28. 'mppasnuueckas n3sects. [lywionanopnic 1odanKy.

29. Koppo3zus Oetona. MeTo/ibl 3aiiuTht OT Kepposhu,

0. Knaccudukaums, crpykrypa u CBONCTBA HOJIMMEPOB.

1. Dusnyeckne cBOHCTBA NOJUMEPOR.

2. JlecTpyKUMs TIOJIMMEPOB, €€ OCHOBHRC BI/IbI.

3. Inactmaccsb.

34. Buabl NOJIMMEPOB, NPUMCHSICMBIX B CTPOUTCIILCTRE.

35. Tlonumepubie 1odasku 8 OCTOHbBE.

36. OnpepeneHne CHIIMKATHONO MOJLYIIS FKMIIKONO CTEKIIA.

37. Onpenenetue 00MIEH MECTKOCTH BOJBL.

38. Onpenencuue KapOOHATHON KECTKOCTH BOILL.

39. Onpenenenue agcopOumny yKCYCHOM KHCAOTH! HA aKTHBUPOBAHHOM YIUiE.

40. OnpeaeneHune CyMMapHOro cojepKatus KapOoHaTOB Kajlblus ¥ MArHUS B MeJic.

41. PacueTsl :KECTKOCTH BOAbL, MACCH! PACTBOPSHHBLIX CONEN B BOJEL.

42. Pacuerbl Macc pearcHToB, HEODXOAMMbBIX JUis YMATUCHHS BOJIDI.

43. Crpoenue yacTuil gucnepeHoi (aser ruiapododHbii 3omeit. Cocrapienne Gopmyst MuLEMT THAPOPOOHBIX
3051eH.



44. YcTORUMBOCTD M KOATYJISiMS KOJIOU/IHBIX CHCTEM.

45. OnpejesieHue NOpPoroe KOAryJsiuy ruapoGodHbiX 301eH.

46. Peiuenue 3agau:paccueTsbl 110 YPABHCHUIM HOJAYUCHHS W TBEPACHUS BSDKYLLIMX MaTEPHANOB.

47. BozayuiHbie BSKYUIME MATCPUATIBI.

48. Chipbe, MOAYUEHHE U TBEPACHME BO3AYHIHON H3BCCTH, IUIICOBBIX W MArHE3HAIbHBIX BAYKY LLMX.

49. 'uipaBAMUuECKUE BOKYLHE MATCPUAIbL.

50. Coipbe, nostydeHue u TBEpACHUE MIIMHOBEMUCTOrO 1 NOPTAAHALUCMEHTOR, TUAPABIMUECKON W3BECTH.

51. Cbipbe, MONYyUYSHHE W TBEPACHUE MIHHOZEMHCTOFO U NOPTIAAHALEMEHTOB, FHAPABIHMUYCCKON U3BECTH.
52. PelueHue 3a1a4:paccueTbl 110 YPaBHCHUSM MOJYHCHHS M TBEPACHUS BHKYUIMX MATEPUAIOB.

53. Chipbe, MonyueHUE ¥ TBEPACHHUE MIHHOZEMUCTONO W NOPTAAHALEMEHTOB, MHAPABIMUECKON U3BECTH.
54. Onpeaenenune KauecTsa BOJIbI 10 OCHOBHBIM MOKA3aTE/ISAM.

55. Knaceuduraums AUCnepeHbiX CHCTEM (CTPOUTEIILHBIC MaTEpHalbi ).

56. BiOOp CTPOUTENBLHBIN MATEPHAIOB B COOTBETCTBHM C XUMHUECKIHM COCTaBOM (CBOMCTBAMM).

57. BblOOp CTPOMTEILHBIX MATEPHANIOR B COOTBETCTEMM ¢ XMMHUCCKUM COCTABOM (CBONCTBAMY).

58. Cunmkarubie Matepraibl. Boibop CTPOUTEIbIILIX MATEPHAIIOB B COOTBETCTBUY € XMMUUYECKHM COCTABOM
(cBoMcTBAMM).

59. Onpenenenune OCHOBHBIX NOKA3ATENCH KAUeCTRa BOJIbI.

60. Bb160p CTPOMTENILHBIX MATEPUANIOB B COOTBETCTRHN ¢ XMMHUCCKUM COCTaBOM (csoicTBamu). JucnepcrocTs
MaTepHasos.

61. OcHOBHbIE TPEOOBAHMS K KAUECTBY BO/bI NPUMCHICMON JUIsl 3ATBOPEHUS MUHEPAILHBIX BSIKYLLINX.

62. Bbibop cTpOUTERbHBIX MATEPHAIOR B COOTBETCTRMM ¢ XMMHUECKMM COCTABOM (CBOMCTBAMK). AJresus.
63. BbIOOp CTPOMTENILHBLIX MATEPHAJIOB B COOTBETCTRHI C XMMUUCCKIHM COCTaBOM (cBoiicTeamu). [Topoukw.
64. BuIOOp CTPOMTENABHBIX MATEPUAIIOB B COOTBETCTBHH ¢ XHMUUYECKMM COCTaBOM (CBOHCTBaMM). LiemeHTI.
65. BoIbOp CTPOMTENBLHBIX MATEPHAJIOB B COOTBETCTRHM C XUMHUCCKUM COCTaBOM (colcTBamu). Bo3aylunbie,
FHAPABIMYECKUE MHHCPAILHIIC BIIKYIHE,

4.3 TexHoJIOTHSI BLISIBJCHIS YPOBIs 0CBOCTIH JBCUMILINITBE

TexHonorus BoisBiICHMUS YPOBHA OCBOCHMS [{HCUMIUIHMHLI TIPUBOJAKWTCS B (I)(H-I,),IG OLICHOMHBLIX CPEACTB ((D()C)



5. YYEBHO-METOJMNYECKOE ¥ MHPOPMALNMOHHOE OBECHEYEHUE OCBOEHMS
TUCLATIIMHBE (MO YJIA)

5.1. OcHoBHAR B JOMOIHMTCIALHAN JHTEPATY P2
Ocuopnas Jureparypa

I. Koposun, H. B.  Ofmas Xumus 1 yueOHKK s BY30B 110 TexH. Harnipapienusim v cnieu. / H. B. Koposun. - 10-¢
u3a., 1on. - Mocksa : Beicwas wikona, 2008. - 558 c. : wii. - (HoGeaurens konkypea yueOuukos). - bubauorp.: c.
546. - ISBN 978-5-06-004403-4 : 616.00.

2. Cemenos, MLH.  Xumus [Dnexrponnsiii pecype] @ vuebuuk / U. H. Cemenos, U. JI. Tlepdunosa. - Xumus ;
2019-06-21. - Cankr-TlerepOypr : XUMW3 AT, 2016. - 656 ¢. - ISBN 978-5-9388-275-5.
(http://www.iprbookshop.ru/49800.html)

JononHuTeIbHAH JRTEPATYPA

1. Tlpecc, L.A.  OcHosbl 0buieh xumun | Diiextporisiii pecype] : yuebnoe nocobue / M. A. fpece. - OcHoBbl
obweit xumuu ; 2017-07-01. - Canxr-TierepOypr : XUMUW3IAT, 2014. - 352 ¢. - ISBN 978-5-93808-234-2.
(http://www.iprbookshop.ru/22542.html)

2. Bonbxun, B. B, O6uas xumust. H30patnbic riass @ yued. nocoGue Juis BY30B N0 HANPABICHUIM NOATOT. U
cned. B 00, TexHuky u Texnonorun / B. B. Bonbxun. - 2-e w3, niepepad. u pon. - Cankr-IlerepOypr ; Mocksa ;
Kpacnopaap : Jlanb, 2008. - 379 . : un. - (YueOwmn juist sysor. Cnieupasnibbas nureparypa). - ISBN
978-5-8114-0831-3 : 613.00.

3. XuMHS : METO/. YKA3aHUsl 110 BBINOIHEHUIO KOHTPONLHON pabotst No | g nanpaenenns 271101.65
"CTPOUTENLCTBO YHUKAILHBIX 3@t 1 coopyxennit” saounoil Goprsl 00yuenus / Hosocu®. roc.
apxuTeKTyp.-ctpont. yu-r, Kad. xumun ; coci A. M. Jdanwneuko, M. JL. Kocurona,C. B. Ceicoes. -
Hosocubupek : HIACY (Cuberpun), 2013, - 28 ¢, rabn. - 6.1,

4. Axumos, JLM.  Xuamus [Duiekrponnsiii pecype| : yuebnoe nocobue / Ji. M. Akumos, A. W. TTasnoe. -
Cankr-TlerepOypr : Cankr-TlerepOyprekuid rocy saperretbiil apXUTEKTY PHO-CTPOUTENLHBIN yHuBepeuTeT, DBC
ACB, 2011. - 142 ¢. - ISBN 978-5-9227-0291-1. (http://www.iprbookshop.ru/19054 . himl)

MeTopuuecikue VRA3AMMH

1. OCHOBHbIE NOHSTHS 1 3AKOHBI XMUMUH I KOHTPOILHBIC 3aatist 1t | Kypea no HanpasieHuio noaroToBKu
08.03.01 "CrpouresiberBo” Beex popm o0yuenus / M-po obpasosanus u nayku P@, Hosocu®. roc.
apXUTEKTYp.-cTpouT. YH-T (Cubcrpun), Kad. xumun ; cocr. M. JI. Kocunosa. - Hopockbupek : HFACY
(CubcTpun), 2015. - 28 c. : rabau. - 6.11.

2. OKHCIHUTENIBHO-BOCCTAHOBUTEIILHBIC PEAKLIMM | METOJL. YKa3aHus s | Kypea Beex cneit. u Gpopm obyuenus /
Hosocub. roc. apxurexryp.-crpount. yu-1 (Cuderpun), Kady. xumun ; coer. T. H. Yepemucuna. - Hoocubupek :
HIACY (Cuberpun), 2011, - 12 ¢. - 0.

3. Llepunesa, T. A. (npod. ; HEACY (Cubcrpun), kad. Xumus).  Xumus : yued. nocobue uis noaror. K
Tectuposanuto / T. A. lepuicea : HosocuG. roc. apxurekryp.-crpour. yi-1 (Cuberpun). - Hoocubupek :
HI'ACY (Culcrpun), 201 1. - 148 ¢. - 1adu. - bubnuorp.: ¢. 148. - ISBN 978-5-7795-0544-4 : 136.00.

4. Nonnbie pasHosecus [DuiekTponiibii pecype] @ MeTojueckue ykazanus 1o BblnojiHeHno jabopaTopHoi
paboTbl 1o Hanpasieuusm noarotosku 08.03.01 "Crpowrennereo” (npodwmnu "Bojocnabxenue m
sopooTseseHUe", "TIPOU3BOACTBO W HPUMEHCHHE CTPOUTENLHBIX MATCPUAIIOR, M3ACUITH KOHCTPYKUMK") U
20.03.02 "TIIpuponoobycrpoiictso v Boponosivzopatine” seex Gopm oOyuckuns / M-o o0paszopatins v nayku PO,
Hogocub. roc. apxurexryp.-crpout. yu-t (Cuberpus), Kad. xumun ; coer. H. A. Crapuesa. - Hosocubupek :
HI'ACY (Cubcrpun), 2016. - Drexr

5. COopHuUK 3a/1au M YIPASKHCHWHA 110 XuMUK | DneTponnbiii pecype] @ no nanpassierunio noarorosku 08.03.01
"Crpourenbctso” Beex Gopm o0yuechua / M-go obpazosanua u nayku PO, HoBocub. roc. apXurexTyp.-CTpouT.
yH-T (Cubcrpun), Kad. xumnn ; cocr. . HL Anexceena. - HosoceuOupex 1 HIACY (Cuberpun), 2015, - Dnexrpon.
TeKCT. - 0.11.

6. Peakuuu B pacTBopax »1eKTposiuTOBR | DNEKTPOHHBIH pecype]| @ MeToa. ykasanus aus | kypea Beex cnetl. v popm
obyuenus / HoocuO. roc. apxurexryp.-crpout. yu-1 (Cuberpun), Kad. xumuu ; cocr. T. H. Yepemucuna. -
Hosocubupck : HITACY (Cuberpun), 2013, - Dackrpot. texer. - 6.11,



7. CocTaB ¥ CBOMCTBA PACTBOPOR | DACKTPOHHbLI PECype| | METOAMYCCKHE YKA3AHMS 110 PELICHUIO 3aiad A |
Kypca Bcex Hanpasnenuit i popm o0ysictns / Horoeu®. roc. apxurextyp.-crpont. yu-1, Kad. xumun ; coct.: T.
M. Kpytekast, O. A. Honysuna. - Hopocubupek 1 HUACY(Cuberpui), 2014, - Baekrpon. Teker. - 6.11.

8. XuMus : METOA. yKaszaHus 110 BLINOJHEHHIO KOHTPOALHON paboTit Ne 2 jins nanpaeneuuns 271101.65
"CTpOUTENLCTRO YHUKANBLHBLIX 3aHMHA 1 coopyrketnit" 3aounoit popmbt 00yuenus / Hosocub. roc.
apxurekTyp.-ctpout. yH-1, Kad. xumuu : cocr.: M. JI. Kocunora, A. M. Jlanuienko,C. B. Coicoes. -
Hoeocubupci : HEACY (Cuberpun), 2013, - 29 ¢. @ rabn. - 0.1

9. Cocras u cBOMCTBA pacTBOPOB I MCTOAMHCCKME YKAZaHnsg NO PELICHUWIO 3aaaY Jiig | Kypca BCeX Hﬂl“lpaBJ'l(‘)HVlﬁ H

(opm 00yuenus / Hosocub. roc. apxurexryp.-crpout. yu-1, Kad. xumnu : coer.: T. M. Kpyrcekas, O. A.
Monynuna. - Hopocubupek : HUACY (Cuberpuny, 2014, - 28 ¢. - 6.0,

10. Xumudeckast TepMOJAMHAMUKE @ MHAMBHIL 3aiatns no aucuuiuimbe "O0w. xumus” juist | kypea Beex cneil.
nHes. Gopmbi 00yuenns / Hosocnb. roc. apxureryp.-crpont. yu-1 (Cuberpun), Kad. xumuu ; cocr.: T. M.
Kpyrckas, C. B. Cuicoes, B. A. Llecraxos. - HorocuGupex :HIACY (Cuberpun), 2007. - 44 ¢. - 6.u.

11. MHamBrayanbHOE 3aaHue 110 XUMHK 1 METOANHCCKMC YKA3aHUst 110 er'0 BLINOMHCHHIO & 15l HANPABJICHMSI
08.03.01 "Crpoutenberso™ ouno-3a0unoit Gopmer odyuenus / M-go obpaszosatns 1 nayku PO ; Hosocub. roc.
apxuTekTyp.-crpout. yu-T (Cubdcrpun), Kad. xumun ; cocr. T. M. Kpyrekas. - Hopocnbupek : HITACY
(Cuberpun), 2015. - 40 ¢. : radu. - 6.11.

12. COOpHHMK 3a)1a4 ¥ VIPOKHEHUH no XumuK @ 1o Hanpasiennio nojroropin 08.03.01 "Crpoutensberso” Beex
(bopm 0byuenus / M-go obpazosanus u Hayku PO, Hosocub. roc. apxurektyp.-ctpount. yu-1 (Cuderpun), Kad.
xumuu ; cocet. I'. Tl Anckeeera. - HoeocuOupex : HI'ACY (Cubcrpun), 2015, - 72 ¢. 2 tabn. - 0.1,

[3. MHaMBUAOYyaibHOE 3aJaHNC 110 XHMUK W METOMYCCKHE YKA3AHUS 110 Cro BLIOIHCHMIO [ DiiekTporHbIi pecype]
: i wanpagsenus 08.03.01 "Crponrenserso” ouno-3a0uH0# hopmbt 06yucHus / M-so o0paszosanus u Hayku PO

; HoBocub. roc. apxutexryp.-crpout. yH-T (Cudcrpun), Kad. xumuu ; cocr. T. M. Kpyrekas. - HosocuGupek :
HIACY (Cuberpun), 2015, - Duekrpon. teker. - Gt

14. Xumuueckoe papHOBECHE [ DNCKTPOHHBIA PECyYpe] @ METOMUECKHME YKA3aHHMs 110 BLINONHEHUIO 1120, paboTb
s 1 kypea Beex cneil. u popm 0byuenus / M-po oOpazosanus u nayku P®, HoBocub. roc. apxurexTyp.-CTPOUT.
yH-T (Cuberpun), Kad. xumuu ; coer.: A, M. Jlannnenxo,H. B. baarunuuna, M. JI. Kocunosa. - Hopocudupek :
HIACY (Cubcerpun), 2009. - 1 anexrpon. onr puck (CD-R) : rabn. - 6.1

15, XrMrueckoe paBHOBECHE - METO/. YKA3as 110 Bbhinonnennio 1ad. paborst g | kypea seex cnen. v popm
oOyuenus / Hosocud. roc. apxurerryp.-crpony. yu-1 (Cuberpun), Kad. xumum ; cocr.: A. M. Jlannnenxo, H. B.
bnaruuuna, M. JI. Kocunosa. - Hopocubupex - HUACY (Cuberpun), 2009, - 12 ¢, un. - 6.,

Hopmarusmas oKy MeRTamus

1. U3eectus Byzoe. Crpourenserio. 10-11.-2016.
[lepropnueckne n3ganum

1. Becruux MI'CY. 10. - 2014.

5.2. [/Icno.mﬂyemme Dasbi AAHIEBIX W l/lH(i)ﬂpMﬂllM(ﬂlill)lc CHPABOUMHLIC CHCTCMbI

Tabsuua 5.1 Ucnosiszyemoe nporpamMmioe odecHcueHue
No Haunmenosanue lonreeprcierne . "
KonuuecTso aunensui

n/m uHpOpMALMOHIILIX pecypon AUUEN3UH

1 2 3 4

I |Office Project 2007 Professional AKT BbINOJHCHIHBIX PaboT OT 500

15.08.20201 NoA7
2 {Windows XP Professional Ceprudmrar or 20.08.2007 502

Ned2605370, Ceprudmrar or
17.07.2008 Ned4290964,
Ceprudurar or 26.09.2008
Ne4460732

Tabnuua 5.2 Ucnonbzyembic Gasbl AanHbIX 1 nHBGOPMALMOHHO-CIIPABOUYHBIC CUCTCMbI
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No Haumenosanue [Moarsepicnenue - N
KostnuecTo nuueH3ui
n/n MHPOPMALIMOHHBIX PECYPCOB JIMLEH3HK
1 2 3 4
I |Hayunas snexrponnas oOubimorexa Croboano pacupocrpansiemas bJi, 1 000
AKT BHUIOJIHCHHBIX pabOT OT
15.08.2020r NeA7, Horosop Ne
S10-4731/2021 o7 17.03.2021
2 |MOODLE - Hopran ucraniitonHoro Crobonno pacnipocrpansemas bJL 1 000
oOyuenmns HUACY (Cuberpun) AKT BbINOIHCHHBIX padoT o1
15.08.2020r NeA7
3 |Oduumanshsiii caiir I'TIHTD Csoboano pactipoctpansiemas bli, I 000
AKT BBITIONIHEHHBLIX paboT o
15.08.2020r NeA7
4 |llpodeccuonanbhbie cripaotibie KOHTPAKT No 32-21-44 o7
cucrembl "Texaxenept” yued. 03.08.2021 (py6.)
5 |Dnexrponnsiii kKaranor dGubnuoreku Jorosop o1 20.10.2016 Ne16816 , 500
HI'ACY (Cuberpun) AKT BLITONHEHHBIX padoT ot
15.08.2020r NeA7

Tabnunua 5.3 Ucnionbayembie HHTEPHET-PECYPChi

Ne Haumenopatue .
n/n HUHPOPMALIMOHHBIX PECYPCOB Ll
1 2 3
I |Mudopmanmonno-cripasounbiit nopran  hitp://www.library.ru/
Library.ru
2 |9BC IPRbooks http://www.iprbookshop.ru/
3 |«UMsBectrs By308. CTpORTCALCTBOY http://tzvuzstr.sibstrin.ru/
4 {Cair o xumun. CrpaBouHUK XHMUKA, htip://www.xumuk.ru/
DUZUKO-XUMHHUECKUE BEJIHUMHbI
5 |OnexTpoHHbIl pecype yueOHoM http://window.edu.ru/

JmTepaTtypbl Munucreperea
obpazosanms PP

5.3. MCTOJIH‘IGCKH&! PCROMECHAAUKEN HO OPUAMMIANMN HIYICHHN QWCI{HITJIHEDL)

Tabnuua 5.4 Henonpsyembie 00pazeBaTelibibIe TEXHOION U

Ne Haunmenoranne B st e
o Textonoriu S zaHsTrid Kparkas xapakrepucruka
1 2 3 4
1. JAynurophsie rorounsic v |Mudopmanmonnsie nekumnu, | Ha nekuusax: ucnons3osane
rpynoBbIC 3aHATHS B NPAKTUUECKHE 2aUSTHS MYJILTUMEAHKHOTO NPE3EHTAMOHHOrO
CNELMASIM3UPOBAHHBIX 000pYA0BaHMS C ICMOHCTpaLMei
Kiaccax BUACOPMIBLMOB, (GOTOrpaduii, KOMIMBIOTEPHBIX
upesenTauuid, Ha npakrnyeckux 3aHsTusx:
OCBOECHKE KOHKPETHHIX YMECHUI W HABBLIKOB 110
MPECIIOIKEHHOMY TIPCTIOJABATENCM AJIFOPUTMY.
2. [Metoa npobnemuoro HpoGuemninie CaMOCTOSTENLHOC W3YUEHKE CTYICHTaMK

U3N0MKCHUS MaTepuraia JICKIMA, HPAKTHHCCKUS

SAHATHS

marepuana JeKUKK ¢ NocieyoueH
JiMCKyccuen B ayauropun. Gpradusalius
yueOHoi padoThi, HANpPaRICHHAS HA PELUCHME
KOMIUICKCHOH yueOHO-1103HABATENLHON 323241
HA NPAKTHUSCKUX 3aHSITHIX.
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Hurepakrupnas gopma
MPOBEACHUS 3aHITUH

Jlexumsi-nuckyceust,
Jiekuus-oeceia

Jlexums «obpaTHOH cBsizuy», npeanoiararouias
00CYI/IEHUE CIIOPHBIX BOMPOCOB,
BO3HUKAIOUMX [1PH M3JI0JKCHUU MaTepuana B
AYAHTOPHH.

Berpeuw ¢ npeacrapurensivi npoQuiibHbIX
KOMIlaHWi, NOCCHIEHHE CIICUHATU3UPOBAHHbBIX
BLICTABOK.

Hucranumonnoe oOyuenme

Camocrosrelbyas pabora,
Kypcopas pabora

CamMocToaTe/bHO H3yUueHre 00y UaoLMMHCS
yaeOHOro Marepualia B IMCTAHUHOHHOM
pexume na noprane hitp://do.sibstrin.ru/,
CAMOKOHTPOJIL OCBOCHMSE MaTeprana ¢
MCHIOUIL30BAHMEM TECTOBOH 0a3bl noprana
JIMCTAHUHUOHHOIO 00YUCHMS, KOHCYJILTALMH 110
BBLIOJIHEHUIO NPAKTUUCCKHX 3a/jaHKi 1
KYPCOBOMY TIPOEKTUPOBaHHKIO B on-line
PEIKMUME.

[N
o



6. MATEPUAJIBHO-TEXHUYIECKOE OBECHEUYEHUE
Tabnunua 6.1 — MarepuanibHO-TEXHUHECKOE 00CCTiCHEHUE TUCUMTIIMHBL

HaunmeHoBanue cnenpyaibHbix™
MNOMEUICHUU M NOMELLECHWI J1is
CamMoCTOSTENBHOMN PaboThi

OCHAIEHKME CICHMAILHBIX NOMCIUEHUN W MOMEICHHIA U1 CaMOCTOATEbHOM
paboThl

1

2

3nanue 1abopaTopHOro Kopriyca
no yn. Typreuesa, 159, 364 ayn.
(Jlekumu)

YueGuas ay iMropus ANs GPOBCACHHS 3aHSTHH NEKLHOHHOrO THNA, 3aHATHH
CEMMHAPCKONO TUIA, KYPCOBOTO MPOCKTHPOBAHUS ( BLITIOSIHEHHS KYPCOBBIX
padot), rpYNiesbIX ¥ MHAMBUAYAILHBIX KOHCYLTAUMH, TCKYLIErO KOHTPOJIs
H APOMEKYTOUHOM aTTecTalun.

Obuiee KonuuecTso mecr: 200

3nanue 1adboparopHoOro Kopryca
no yn.Typrenesa, 159, 365 ava.
(JIaboparopubie, KonTpolibrias,
3auer, 2i3amen, lpaxruueckne,

CPC)

YueGnas ayinmropust sl NPOBC/ICHUS 3aHMTHI CEMUHAPCKOrO TUNA,
FPYHIOBLIX K MHMBWLY QI bHBLIX KOHCYALTAUMEA, TEKYWEro KOHTPOJIS 1
NPOMENYTOUHON aTTeCTalMH

JiabopatopHsic KOMINEKCH: YAK No Kypey xumun 1wt ;O00pyrosanne as
yuebnoro upouecca: gocka ayauroptas 1 iur..MeGenb: wikad 4 wr., ¢ToJbl
15 urrJlaboparoprioe obopyioranue: paztoe 1 wr.

O0wee konm4ecTso mect: 30

3aaHue 1abopaTopHOro Kopnyca
no yn.Typrenera, 159, 366 aya.
(Jlaboparopusbic)

YyueOuas ayanropust st NPOBEACHUS 3aHITHH CCMUHAPCKOrO THIA,
FPYHIOBBIN M BHAMBHAYAIBHBIX KOHCYNLTAUMH, TCKYUIErO KOHTPOJIA U
APOMENKYTOHHOMN aTTecTalliiu

JlaGopaToprnble KOMIIEKCHI: YIIK 110 Kypey Xumun 7 wr.;000pyoeanue 1is
yueOhHoro npoueccea: jJocka ayuroptas 2 wr.:Mebenb: wkad 5 wr., cToJbi
30 wrr.;JlaGoparoproe oGopyposarve: paztoe | wr., Mmewanka 2 wr.
Obwee konuuectso mect: 30

3paHue 1abopaTopHOro Kopnyca
no yin. Typrenera, 159, 371 aynu.
(Jlaboparopubie)

Yuebnas aynropust Juist POBEICHUS 3aHITHIE CCMUHAPCKOro THIA,
PPYTHIOBEIX U MHMBUIYMILHBIX KOHCYALTALMN, TEKYHICTO KOHTPOIS 1
MPOMEACY TOUHOMK aTrecTanuy

Jlabopatopubic KOMIUICKCh: YIIK 110 Kypey xumuu | . MsMepurenbroe
odopyaopanue: repmometp | ., nonomerpus | wr.;MeGens: wikad 6 wr.,
naboparopuast 4 wrr., cronst 20 wr., tymba 22 wr.JiaGopatoproe
obopynoeative: pastoe | ., Harpeparenbroe odopyposatue 2 wr.
O0miee konuuecrso mect: 30

3naHue naboparopHoOro KOpyca
no yn.Typrenena, 159, 372 ayn.
(Jlaboparopubic)

Yuehnast ayiuTOpHs JUIst NPOBCACHMS 3aHATHI CCMUHAPCKOrO THIIA,
FPYHAIOBBIX M MHIMBHYAIBLHLIX KOHCYIBTALMEA, TEKYIIEI0 KOHTPOS 1
NPOMEKYTOUHOMN ariecTaumn

JlaboparopHble KOMMIEKCHI: YK 110 Kypey xumun | wrr.;Mebensb:
naboparopras 8 uir., cronnt 12 wir.;Jlaboparoproe obopyioBanue:
narpesarenbHoe obopynosanue | .

Oduee konuuecTro mect: 30

ES

CHCL[I/]%].H[)H[)IG NOMELICHKUSA — yllCGHMC AYAUTOPHK JUIsE TIPOBCACHMA BAHSTUN JICKIMOHHOTO TUTA, 3aHSTUH

CEMUHAPCKOro THlId, KYyPCOBOI'O NPOCKTHPOBAHNS (BBIIOJHEHMWE KYPCOBbLIX p(lﬁOTL IpynnoBbix v

WHAUBUIYANbHbIX KOHC}/JIb'l‘aLlHi&, TCKYUICTO KOHTPOs ¥ ﬂp&)[\fit))l(yr()‘l!m!\/‘i ATTreCTalru, a Tak Ke NoMCecuieHus 1

CaMOCTOSITESIbHOM ])2]60'“;]

ABTOP-pazpaboTUUK (BeAYLUMI JEKTOP)

_— H.B.lHasnbnesa
../H/Ulllll(.'l\) DOUO
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