MMHHUCTEPCTBO ITPOCBEIIEHM S POCCUNCKON ®EJIEPAITAN
(enepanbHOE TOCYIapCTBEHHOE OIOIPKETHOE
o0pa3oBareIbHOE YUpPEXKIECHHE BbICIIEro 00pa3oBaHuUs
«KpacHospckHil TOCy1apCTBEHHBIN 11€1arOrNYeCKAN

yauBepcuteT uM. B.I1. ActadneBa»
(KT'TIY um. B.I1. Acradnena)

Kadenpa-pazpadborumk
Kadenpa BUOJIOT'NU, XUMWU 1 METOAMKU OBYUYEHN A

PABOYAA ITPOTPAMMA JIVCHUIIJIMHBI

IHPUKJIAJHAA XUMUA

Hanpasnenue nonrotoBku 44.03.05 Ilemarormdeckoe oOpasoBanue (C IByMs
npOQUISIMHU MOATOTOBKH)
Hanpasnennocts (mpoduiisb) oOpazoBarenbHOM porpaMmbl buosiorust u xumust
KBanmudukanusa Oakanasp

Kpacuosipck 2025



PaGouas nporpamMma  JUCHUITIIINHBI ((HpI/IKJIaI[HaH XUMMUA»  AKTyaJIM3UPOBaHA

CTapIlUM MpenojanareneM kadeapbl 6roiaoruu, Xumun 1 dxkosorun Gomunsix O.U.

npotokoil Ne 9 ot «12» masa 2021 .
fhoi
3aBenyrommii kKadeapoi ‘///7 o E.M. AnTumnosa

OnoOpeHo  HAyYHO-METOAUYECKHM  COBETOM  CIEUUAJIBbHOCTH  (HampaBIICHUS
noarotoBku) ¢akynsrera bI'X

«21» mas 2021 . IIporokon Ne 4
ITpencenarens HMCC (H) Vo adl H.M. I'opnenko




PaGouas nmporpamMma  JUCHUITIIIMHBI ((HpI/IKJ'IaI[HaSI XUMMWA»  AKTyaJIM3UPOBaHA

CTapIIUM TpernoaBareneM kadeapsl Ounoaoruu, XuMmun 1 dxkosiorun Gomuabix O.1.

r —
3aBemyromuii Kageapoi Antunosa EM.  / t%‘f 7717

Ono6peno HMCC(H) ¢akynbrera 6uonoruu, reorpadpuu 1 XuMuu
«20» mas 2020 . y =

IIpencenarens bnusuenos A.C.




Pabouas nporpamma mucummivHbl «lIpuknaaHas XuMHUsS» COCTaBJI€HA CTapIIMM
npenonaasaresnem O.1. @DoMuHBIX

Paboyas mporpamma TUCIUIUIMHBEL 00CYK/I€HA HA 3aCEeJaHUH BBITYCKAIOIIeH
kadenpri-pa3padoTunka OMOIOTHH, XUMUHU U DKOJIOTHU
npotokon Ne 8, «15» mas 2019 .

3aBenyrommii kKadeapoi

//;//7/ ~_ E.M. AuTtunona

Ono6peno HMCC(H)
(akynbTeTa OMOJI0TUH, reorpaduu U XUMUU

rpotokoist Ne 8, «23» mas 2019 .

Q/{//f(

[Ipencenarens A.C. biu3nenos



Pabouas nporpaMma AMCHMIUIMHBI aKTyaIM3UPOBAHA KAHIMJATOM XUMUYECKHUX HAYK,
noreHToM kadeapsl ononoruu, xumun u 3xosioruu O.1. ®omuHbIx

Pabouass mporpamMma nucHuIUIMHBI OOCYKIeHa Ha 3aceJaHuu Kadeapbl OMOIOTHH,
XUMHUH U IKOJIOTUU

ITporokos Ne 9 ot «05» mas 2022 1.

3aBenytromui kadeapoi ///_/é/ /77 4 E.M. AHTumoBa

OnobpeHo  HAayyHO-METOAMYECKHMM  COBETOM  CIEUUAlIbHOCTH  (HAlpaBlICHUs
noarotoBku) ¢akynsreta bI'X

«11» masg 2022 1. [Tporokois Ne 5
[Ipencenarens HMCC (H) H.M. I'opnenko




Pabouas nporpaMma AMCHMIUIMHBI aKTyaIM3UPOBAHA KAHIMJATOM XUMUYECKHUX HAYK,
noreHToM kadeapsl ononoruu, xumun u 3xosioruu O.1. ®omuHbIx

Pabouass mporpamMma nucHuIUIMHBI OOCYKIeHa Ha 3aceJaHuu Kadeapbl OMOIOTHH,
XUMHUH U IKOJIOTUU

«03» mas 2023 1., mpoTtokos Ne 8

3aBenytromui kadeapoi ///_/é/ /77 4 E.M. AHTumoBa

OnoOpeHo  HAayYHO-METOAUYECKHM  COBETOM  CIEUUAIBbHOCTH  (HampaBIICHUS
noarotoBku) ¢akynsreta bI'X

«17» mas 2023 r., mpotoxon Ne 4
[Ipencenarens HMCC (H) , - H.M. I'opnenko




Pabouas nporpaMma AMCHMIUIMHBI aKTyaIM3UPOBAHA KAHIMJATOM XUMUYECKHUX HAYK,
noreHToM kadeapsl ononoruu, xumun u 3xosioruu O.1. ®omuHbIx

Pabouass mporpamMma nucHuIUIMHBI OOCYKIeHa Ha 3aceJaHuu Kadeapbl OMOIOTHH,
XUMHUH U IKOJIOTUU

«08» mas 2024 1., mpoTtoxos Ne 8

3aBenytromui kadeapoi ///_/é/ /77 4 E.M. AHTumoBa

OnoOpeHo  HAayYHO-METOAUYECKHM  COBETOM  CIEUUAIBbHOCTH  (HampaBIICHUS
noarotoBku) ¢akynsreta bI'X

«15» mas 2024 r., npotokoin Ne 4
[Ipencenarens HMCC (H) , - H.M. I'opnenko




Pabouas nporpaMma AMCHMIUIMHBI aKTyaIM3UPOBAHA KAHIMJATOM XUMUYECKHUX HAYK,
JOIIEHTOM Kadeapsl OMOI0THH, XUMHUH B MeToAuKH o0ydenns O.U. ®oMuHBIX

Pabouas mporpamma AUCIUIUIHHBI OOCYXKJeHA Ha 3acemaHuu Kadeapbl OWOJIOTHH,
XUMHUU U METOJUKHU OOyUECHUS

«07» mas 2025 1., mpoTtoxos Ne 9

3aBenytromui kadeapoi ///_/é/ /77 4 E.M. AHTumoBa

OnoOpeHo  HAayYHO-METOAUYECKHM  COBETOM  CIEUUAIBbHOCTH  (HampaBIICHUS
noarotoBku) ¢akynsreta bI'X

«14» mas 2025 1., mpotokost Ne 5
[Ipencenarens HMCC (H) )0 H.M. I'opnenko




1. HOACHUMTEJIBHASA 3AIINCKA

1.Pabouass mporpamma 1o aucuuiimHe «llpukinagnas Xumwus» OTBedaeT
TpeboBaHUsIM  (enepalbHOTO TOCYJapCTBEHHOTr0 00pa3oBarelibHOIO CTaHJapTa
BoIciiero oopasosanus (nanee — ®I'OC BO) no nanpasieHuto noaroroku 44.03.05
[Tenarorunueckoe odpasoBanue (C AByMs MPOPHIIMHU MOATOTOBKH), YTBEPIKICHHOTO
npukazoM MuHHCTEpCcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®denepanuu oT 22
deBpans 2018 1. N 125 w mpodeccuonanpHoro crangapra «llemaror
(memaroruyeckass JEATENbHOCTh B cdepe AOMIKOIBHOTO, Ha4aJbHOTO OOIIEro,
OCHOBHOTO 00IIIero, cpeaHero oOmero oOpa3oBaHus) (BOCIUTATENb, YUYUTEIh)»,
YTBEPKACHHOTO MpHKa3oM MUHHCTEPCTBA TpyJa U COLUaIbHON 3amuTel PO ot 18
okTsi0pst 2013 1. Ne544H.

JNannas nmucuurmuinHa «lIpukiiagHas XuMus» BKJIIOYEHA B CIUCOK JUCHMILIMH
obsi3arenpHON wactu b1.0/I1.06.01.02.03 B 10 cemectpe (5 Kypc) ydeOHOTO IIiaHa
1o 0uHOM (hopme 0OydeHUS.

2. Tpyn0eMKOCTh JUCHUIUIMHBI cocTaBisieT 4 3.e., 144 gacoB oOmiero oobema
BpeMeHU. PopMa MPOMEKYTOUHOUN aTTECTALUN - SK3AMEH.

3.env 0ceéoeHus OUCUUNITUHDL: COJICHCTBHE CTaHOBJICHUIO
oOmenpoeccCuoHaAIbHBIX U NPO(ECCHOHANBHBIX ~ KOMIIETEHIIMH  CTYJEHTOB
Mearoruueckoro o0Opa3oBaHusi Ha OCHOBE OBJAJCHUS COJEPKAaHUEM JTUCIUATIITUHBI.

[InaHupyemble pe3yabTaThl 00yUeHUs

3angayu OCBOCHHUS [Imanupyemeble pe3yapTaTsl Kon pesynsraros
TTUCITUTUTIHBI 0OydYeHHUs 110 AUCITUTUTHHE O0y4eHHS
(TecKpUOTOpPHI) (KoMIIeTEeHII M)
CdopmupoBarb 3nams: xommnoHeHThl | OITK-2 Cnocoben
CIOCOOHOCTh y4acTBOBAaTh | OCHOBHBIX U | y4acTBOBaTh B
B pa3pabOTKe OCHOBHBIX U | JIOMIOJIHUTEIHHBIX pa3paboTKe OCHOBHBIX H
JOTIOTHUTEIBHBIX o0Opa3oBaTeIbHBIX JOTIOJTHUTEBHBIX
o0pa3oBaTeIbHBIX porpaMm o0pazoBaTeIbHBIX
porpamm, pa3padaThiBaTh Ymemy: porpamm,
OTIENbHBIEC UX OCYILIECTBISATh pa3palbOTKy | pa3pabarbiBaTh
KOMITOHEHTHI (B TOM YHCIIEC | TIPOTPaMM OT/ICNBHBIX | OTACITbHBIC 1704
C UCIIOJIb30BaHUEM y4eOHBIX TMPEIMETOB, B | KOMIIOHEHTHI (B TOM
UH(OPMAITMOHHO- TOM  YHCI€  MPOrpamM | YUCIIE C UCIOJIb30BAaHUEM
KOMMYHHKAITMOHHBIX JOTIOJTHUTETHHOTO UHGOPMAITIOHHO-
TEXHOJIOTUH) oOpazoBaHusi  (COMIACHO | KOMMYHHMKAIIMOHHBIX
OCBOCHHOMY MPO(IITIO | TEXHOJIOTHIA)
(mpodumnsiM) TOATOTOBKH)
Braoems: HaBbIKaMu
pa3paboTKH porpaMm
dbopMupoBaHUs
00pa3oBaTeIbHBIX
pEe3yabTaToB, B TOM YHUCIIE
VYV]I, u cucrembl HuX




OLICHUBAaHUA, B TOM 4YHUCJIIC

¢ wucnons3oBanuem HWKT

(cormacHo OCBOEHHOMY

npoduIo (mpoduisim)

MTOATOTOBKH)
Cdopmuponarb 3nams. nmannpyemsele | OIIK-5 Crnocoben
CIIOCOOHOCTh oOpa3oBaTesbHbIC OCYILIECTBIISATb KOHTPOJIb
OCYILECTBIISATh KOHTPOJIb U | PE3YJIbTaTh B | U OLIEHKY (OpMHpPOBaHUS
OLICHKY (POPMUPOBAHUS COOTBETCTBHUHU C | pe3y/bTaToB 00pa30BaHUS
pe3yabTaToB 00pa3oBaHusi | 00pa30BaTEIbHBIMU 00y4aroluxcsi, BBISBISATH
00y4aroIuxcs, BBISIBIATh | CTaHIapTaMu: u KOPPEKTUPOBATH
1 KOPPEKTUPOBATH dbopMHUpyEeMBIX B | TPYIHOCTH B OOyYCHHH
TPYAHOCTH B OOyUCHUHU MPENoaBaeMOM TIpeIMETE

MIPEIMETHBIX u

MeTaIpeIMETHBIX

KOMITIETEHIIHI;

JUYHOCTHBIX PE3yIbTaTOB

oOpazoBaHus Ha

KOHKPETHOM YpOBHE

oOpa3zoBaHus

Ymemn:
OCYUIECTBIISTh oT0op
JTMArHOCTUYECKUX

CpencTB, (opM KOHTPOJIS U
OLICHKH

c(hOpMUPOBAHHOCTH

o0pazoBaTeIbHBIX

pE3yIbTaToOB

00y4Jarouuxcs ¢ eJbIo UX

MIPUMEHEHUS

Braodems: ymenunem

BBISIBIISITh  TPYJHOCTH B

oOyJeHUHn u

KOPPEKTUPOBATH Iy TH

JIOCTUKCHUS

00pa3oBaTeIbHBIX

PE3YIBTATOB.
Cdopmuponarb 3nams. I[TK-4 CnocobeH pemiaTh
CIIOCOOHOCTD peliaTh HalpaBJICHWs] ~ JYXOBHO- | 3a7]a4d  BOCIIUTAHHUS M
3aJ1a4¥ BOCTIUTAHUS U HPaBCTBEHHOTO Pa3BUTHS B | TyXOBHO-HPABCTBEHHOTO
JTyXOBHO-HPaBCTBEHHOTO | COOTBETCTBUU C | pa3BuTHA, O0OydYaIOIIUXCS
pa3Butus, ooyuaromuxcs B | TpedoBanusamu @I'OC OO, | B yueOHOM U BHEyYeOHOM
y4eOHOH U BHEYUEOHOM coJiepKaHue U | 1€ATEeIbHOCTH

ACATCIBHOCTH

OpraHu3aliMOHHBLIC MOACIIN
BOCIIMTAHHUA M OAYXOBHO-

5




HPABCTBEHHOTO  Pa3BUTHS
oOyJaromuxcsi B y4eOHOM
51 BHEYPOUYHOHN
JIESITEIbHOCTH.

Ymemns:
pa3pabarbiBaTh  paboume
nporpaMMm  ypodHOM U
BHEYPOUYHOMU JEATEIbHOCTH
TUTSI JTIOCTHOKECHHUSI
TJIaHUPYEMBIX
pe3yJIbTaToB.

Braoems.: npuemamu
peanuzanuu
00pa3zoBaTeyIbHBIX
IpOTpaMM  YPOYHOHM |
BHEYPOYHOU JESATEIBHOCTH
TUTST TOCTIKEHUS
TUTAHUPYEMBIX
pE3yIbTaTOB,
JTUarHOCTUYECKUM
UHCTPYMEHTApUEM JUTSI
OLIEHKU JTUHAMUKH
npouecca BOCHUTAHUS U
colLlMaIn3aluu
00yYaroIuxcsl.

5.B mpouiecce 00yuenus: AUCIUIITUHBI OyAyT UCTIOIB30BATHCA Pa3HOOOpa3HBIE
BHJIBI JEATEIHLHOCTH 00yYarOIIMXCs, OpraHU3allMOHHBIE (POPMBI M1 METOIbI O0YUCHUS:
JIEKIIMOHHBIE W Ja0OopaTOpHBIC 3aHATHSA, CAMOCTOSTENbHAS paboTa, pPEUTHHTOBAs
TEXHOJIOTHSA, WHAWBUAYyadbHas, (GPOHTabHAs, TPynmnoBas (OPMBI OpraHU3AIMH
y4eOHOM AESITEIbHOCTH 00YUaIOIIUXCs, UX COUETaHUE U JIP.

6. ITlepeyenr 00pa3oBaTEIBHBIX TEXHOJOTUW: COBPEMEHHOE TPATUIIMOHHOE
oOyueHue, Tefaroruka COTPyIHUYECTBA, MPoOIeMHOe 00ydeHue, HHPOPMaIMOHHO-
KOMMYHHKAITMOHHBIE TEXHOJIOTHH.



1. Oprann3anmoHHO-MeTOANYeCKHE TOKYMEHThI

1. 1. TexHosioruyeckasi KapTa OCBOEHUsI TUCUHUILIHHE
o 09HOU (popme oOyueHus

(oOmIast TpyI0EMKOCTh TUCIUILIAHEI 4 3.€.)

HaumMenoBanue pa3nenoB u teM Bcero | Konrak- AYIUTOPHBIX YaCcOB KP3 | Camocrositens- | KPD | Kontpons
JUCLUILIVHBI 4acoB | THBIX Jlex- | Jlabopa- | IIpaxtu- HOW paboThI
WA | TOPHBIX | YECKHUX
144 48.33 18 30 60 0.33 35.67
BBoanslii paznen 2 2 Tect
Paznesn Ne 1 «Heopranuveckue 68 30 10 20 38
NMPOU3BOJICTBA)
Tema 1. Beenenue. [Ipeamer u 5.5 2.5 0.5 2 3 Pemienne
3aJla4M MPUKIIATHON XUMUHU. pacyeTHbI
X 3a7a4
Tewma 2. CoBpeMeHHbIEC TPEOOBaHUS K 5.5 2.5 0.5 2 3 Pemienue
XUMUYECKUM TPOU3BOICTBAM. pacyeTHBI
X 3a7a4
Tema 3. XuMus U SHEpreTUKA. 7 3 1 2 4 Joxmnan
CoIpbe.
Tema 4. Boga B xuMnueckoi 7 3 1 2 4 Otuer no
MIPOMBIIIJIEHHOCTH. n1aboparo
pHOMU
pabote
Tema 5. Tepmuueckas nepepaboTka 7 3 1 2 4 Otuer no
TBEpAOTO TOIIMBA. naboparo
pHOM
pabote




Tema 6. CepHOKUCTOTHAS 7 3 2 4 Otuer o
MIPOMBIIIEHHOCTb. n1aboparo
pHOU
pabore
Tema 7. AzoTocomepxaree 7 3 2 4 OTtuer o
IPOU3BOJICTBO. n1aboparo
pHOM
pabote
Tema 8. OOmre crmocoObl MOIyYeHUs 7 3 2 4 Joxian
COJICH, yIOOpEeHMUSI.
Tema 9. CunukarHast 7 3 2 4 Otuer o
MIPOMBIIIEHHOCTb. n1aboparo
pHOU
pabote
Tema 10. Meramnypruyeckas 7 3 2 4 Otuer no
MIPOMBIIIJIEHHOCTb. n1aboparo
pHOM
pabore.
Tectupos
aHue 1o
pasnemny
Nel
Pazgen Ne 2 «IIpousBoacrBa 38 18 10 20
OpPraHu4YecKoro npoguis»
Tema 11. Ilepepabotka He(TH. 8 4 2 4 Otuer no
HedrenponykTsr. naboparo
pHOU
pabote
Tema 12. TexHONOTHS OCHOBHOTO 8 4 2 4 Otuer o




OpPTraHUYCCKOI0 CHHTEC34a.

naboparo

pHOU
pabore
Tema 13. BricokOMOJIEKYISIpHBIC 8 4 2 2 Otuer o
coeaunenus (BMC). O0mue noHsATus naboparo
xumnu BMC. pHOU
pabote
Tema 14. Morolie U YUCTAIINE 7 3 1 2 Ot4er 11O
CpeACTBa. naboparo
pHOU
pabote
Tema 15. Xumus TUIIEBBIX 7 3 1 2 Otuer no
MIPOJTYKTOB. naboparo
pHOU
pabore.
TectupoBanue
0 pazieny
Ne2
dopma MPOMEKYTOUHOM aTTeCTalun AK3aMEH
10 y4eOHOMY IJIaHy
UTOTO| 144 | 4833 | 18 | 30 | 0.33 | 3567

OOpazoBarenpHas 1€ATEIbLHOCTD [0 00pa30BaTeIbHOM MPOrpaMMe MPOBOAUTCS:
1) B popMe KoHTaKTHOI1 padoTe.

KontakTtHble yackl = AyautopHsle yacel + KP3 +KPO

Aynutopssie yacel = Jlekuuu + Jlabopatopusie + [Ipaktuaeckue.

KP3 — konTakTHas paboTa Ha 3a4ere.

KPD — xoHTakTHas paboTa Ha SK3aMEHe.




2) B (dopMe caMOCTOSAITEJILHOM PadoThl O00ydaromuXcs — paboThl O0ydaromMXcsi 0€3 HEMOCPEACTBEHHOIO KOHTAKTa C
MpenoaaBaTesieM;

3) B mHBIX (pOpMaXx, ONpEAEIIeMbIX padouel MPOrpaMMON TUCHUIIIIUHBI.

KonTpoab — yacel Ha TOATOTOBKY K PK3aMEHY MO OYHOW M 3a04HOM (opmam 0OydeHHs, yachl Ha MOATOTOBKY K 3a4eTy IO
3a09HOU (popme 00yUueHUSI.

NTOI'O yacoB = KOHTAKTHBIE YaChl + CAMOCTOATEIbHASA PadoTa+ KOHTPOJIb



1.2. Conep:xaHue OCHOBHBIX Pa3/eJiOB U TeM AN CHMUILJINHbI

basoBblii paznen Ne 1 «Heopranuveckune nmpou3BoJCTBa»

Tema 1. BBenenue. IlpeaMer u 3a1a4m NPpUKJIATHONA XUMHUM.

Jlexyuonnoe 3anamue:

[Ipeamer w 3agaum mpukiIagHONH XuMuM. OCHOBHBIE 3a/lau, pelIaeMble
XUMUYECKOil TexHonoruei. OCHOBHBIE TEXHOJIOTUYECKUE MOHATHSA. MaTepuanbHbIi
6ananc. TeruoBoii Oananc. DxoHoMHueckuit Gamanc. Pacxomuble Ko3(h(UIIMEHTHI.
Beixox mnponykmmu. KadectBo roTOBOro mpoaykra. [Ipom3BoguTensHOCTH U
MOIIHOCTH amnmnapara. Ce6ecTOMMOCTh MPOIYKTa.

Jlabopamopnas paboma: 1. BBognoe 3anstue. TexHruka 60€301MacCHOCTU

Tema 2. CoBpeMeHHbIe TPeOOBAHUS K XMMHYECKUM IIPOU3BOIACTBAM.

Jlekyuonnoe 3ansamue:

[IpyHOMIIBI  TEXHOJOTHUYECKUX MpoleccoB. llepuoamyeckue MpoLECCHI.
HenpepeiBubie mporieccbl. KpatHocTte 00paboTku  matepuana. Pereneparus.
CoBpemeHHbIE TPeOOBaHUS K TEXHOJIOTHYECKUM CHCTEMaM.

Jlabopamopnas paboma 2. Pemenue 3aaau.

Tema 3. Xumus u 3nepreruxka. Coipbe.

Jlexyuonnoe 3anamue:

MunepanbHoe cbipbe. Pyna. HepynHoe ceippe. PactutenbHOEe M KMBOTHOE
ceipbe. CriocoOsl

oborameHus CoIpbsi. DIOTAIMOHHBIM METOA. DHEPreTMKa B XUMHUYECKOM
IIPOU3BOJICTBE.

buoxumuueckue u GoToXMMUYECKUE TTPOIICCCHI.

Jlabopamopnas paboma 3. Pewenue 3a0au no meme « TexHuko-skoHomuyeckue

nokazamenu XumudecKkux I’Zp01/l360()CI’I’Z6»

Tema 4. Boja B XUuMM4€eCKO#i MPOMBIIIJIEHHOCTH.



Jlexyuonnoe 3anamue:

XapakTepucTuka nOpUpoAHBIX Boxa. llokasarenn Boabl — KECTKOCTb,
coliecoJiepkaHue, OkuciasieMocTh. [luTheBas W mnpombiluieHHas Bojaa. Ouucrtka
NUTHEBOM BOJABI. METOJIbI OYMCTKUA MPOU3BOACTBEHHBIX CTOUHBIX BOJ. OOOpOTHas U
armMocdepHas Boma. Metoael ouncTku Bomabl. Koarymsmusi. JKecTKOCTh BOJIBI.
Heaspanus. MoHooOMeH. CTouHbIE BOJIBI U UX 00€33apakKMBaHUE.

Jlabopamopnas paboma 4. AHanu3 BOJIbI.

Tema 5. Tepmuueckasi nepepadoTka TBEpAOro TOIJINBA.
Jlexyuonnoe 3auamue:

OcHoBHBIE BHIIBI TBepAOro Tormsa. Jpesecuna. IlomykokcoBanune. bUTyMBl.
KokcoBanne kameHHblx yried. [azu¢ukamus TBepaoro torumBa. OCHOBHbIE
XapaKTEPUCTUKHU TOIUIMBA: COCTAB, JHEPIeTUUYECKUE XAPAKTEPUCTUKU. TOIIIMBO Kak
ChIpb€ XMMHYECKON mpoMblluieHHOCTH. [lepepa®oTka TBEpAOro  TOIUIMBA.
KokcoBanne KkaMeHHOTO ymoIsI Kak OpUMEp Ipomecca €  KOMIUIEKCHBIM
UCIOJb30BaHUEM ChIpbs. CyIIHOCTh MeTOAa, (PU3MKO-XMMHUUYECKHE IPOLIECCHI,
MPOTEKAIOINE B IIMXT€ TMPU KOKCOBAHWUU. YCTPOMCTBO KOKCOBOM  I€Ud
MEPUOUYECKOTO JIEUCTBHS B KOKCOBOM Oarapee HENmpepbIBHOTO AecTBuUs. [IpoayKTh
KOKCOBaHUS M MX UCHOJIb30BAHUE. DKOJIOTHYECKUE TPOOIEMBbI KOKCOXUMUMU.

Jlabopamopnas paboma 5. KokcoBaHH€ KAMEHHOTO YIJIs

Tema 6. CepHOKHCI0THAS POMBIILJICHHOCTb.
Jlexyuonnoe 3anamue:

Ob6nacti TpUMEHEHHUs CEpPHOM KHUCIOTHL. VcTopusi mpowmsBojCTBa CEpHOMU
KUCHOTBI. ChIpbE CEPHOKHUCIOTHOM MPOMBIINIJIEHHOCTH, NPUHUMUII KOMIUIEKCHOTO
MCIIOJIb30BaHMs ChIpbs. [lomyuenue o0kuroBoro raza. TUIIBI PeakTOpOB IJisg 0OXKHTra
CEpPHOTrO KOoJYe/laHa, UX CpaBHUTEIbHAs XapakrepucTuka. Heo0XomquMocTh OYMCTKH
00kHUTroBOTO raza. KoHtakTHbIi crioco0 Moy4eHus: CEpHOU KUCIOThL. TeopeTudyeckue
OCHOBBI KOHTAKTHOI'O OKHUCJIEHUs AMOKCHAA cepbl. [IpumeHseMble Karanu3aTophl.
KonraktHble ammaparbl OKHCieHHs. AOcopOuus TPUOKCHAA CEPbl, BBIOOP

OIITUMAJIBHBIX YCHOBI/Iﬁ. HpI/IHHI/IHI/IaHBHaH CxXCMa IIPpOMU3BOACTBA cepHoﬁ KHMCJIOTBI



KOHTAKTHBIM CII0COOOM.

[lonsiTME O HUTPO3HOM CIOCOOE TMPOU3BOACTBA CEPHOM  KUCIOTHI.
DKOJIOTUYECKHE MPOOIEMbl CEPHOKUCIOTHOTO MTPOU3BOICTRA.

Jlabopamopnas paboma 6. JlabopaTopHOW TOJyYEHHUE CEPHOM KHUCIOTHI
KOHTaKTHBIM criocoOoM. Pemenue 3amad. Cemunap no teme «IIpon3BoacTBO cepHOit

KHCJIOTBD).

Tema 7. AzoTocoaepskaiee npou3BoIACTBO.

Jlexyuonnoe 3anamue:

[IpobGnema «cBsi3bIBaHUS» aTMOC(EpPHOro azora. [IpOMBINIIEHHBIE METOJIbI
«CBSI3BIBAHUS U UX CPAaBHUTEIIbHAS XapaKTEPUCTHUKA.

Uctopust npousBoactBa amMmmuaka. Chelpb€ B HPOU3BOACTBE aMMHUAKa U €0
nonydyeHue. Cunre3 ammuaka u3 ABC kak mpuMep KaTaIMTHYECKOTO MpOLEcca,
OCYIIIECTBISIEMOr0 MO IUMKJINYEeCKOoM cxeMme. TeopeTudeckue OCHOBBI CHHTE3A.
Karanuzatopel B Mpou3BOJACTBE aMMHAKa, KaTaluThueckue siabl. [IpuHIMNManbHas
cXeMa MpPOU3BOJACTBA aMMHaKa IPU CPEJHEM JABICHUHU. YCTPOWCTBO KOJOHHBI
CUHTE3a aMMHaKa.

A30THasi KHUCIOTa KaKk MPOAYKT Mpou3BojcTBa. (OCHOBHBIC CTaauu
MPOU3BOJICTBA A30THOM KHUCJIOTHI OKHCJICHHEM aMMHakKa. TeopeTHYeCKHUEe OCHOBBI
okucienud. Karanuzaropel, karanuTudeckue sijipl. KOHTaKTHBIN amnmapaTr OKHUCJICHHUS.
[TepepaboTka HUTPO3HBIX rA30B, ONTUMAJILHBIE YCIOBUS a0COPOIMU TUOKCHU A a30Ta.
[IpyHIMNIMATBEHAS CXeMa MPOM3BOJCTBA Pa30aBICHHOW a30THOM KHUCIIOTHI. METObI
MOJIYYEHHUSI KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI: C TIOMOILBIO BOAOOTHUMAIOLIUX
CPEICTB U MIPSIMBIM CHUHTE30M, UX CpaBHUTEIbHAS XapaKTePUCTUKA.

DKOJIOTHYECKHE TPOOJIeMbl CHHTE3a aMMHAKa U a30THOU KHCIIOTHI.

Jlabopamopnas paboma 7. IIpou3BoACTBO a30THOW KHUCIOTHL. [lomydeHue

a30THOM KHUCJIOTHI B na6opaTopHH KaTaJIUTUYCCKUM OKHCJICHUCM aMMHAKa.

Tema 8. O01mme cnoco0bI MOJTy4YeHHs COJIeH, Y100peHusl.

ﬂeKl/ﬂ/tOHHoe 3ansamue.



Ponb  MuHepanbHBIX  yIOOpEHHH, CpEencTB  3allUThl  pPacTEHUH B
MHTEHCU(DUKAIIMM CENbCKOTO Xo3siiicTBa. [IpoOnema MOBBIMICHHS YpPOXKAWHOCTH.
A3zotHble ymoOpenus, ux kiaccudukanus. [Ipous3BoacTBa aMMHAYHONW CETUTPHI.
Teopernueckrne OCHOBBI MPOIECCA HEWTpAIM3aUUU U ynapuBaHus. Vcnonb3oBaHue
TeI1oTel HenTpanu3anuu B anmnapare UTH. [IpuHnunuansHas cxema npou3BOACTBA
HUTpaTa aMMOHHSI C YACTUYHBIM yIIAPUBAHUEM BOJIBI.

Kap6amup, ero cpoiictBa u npumeHenue. [IpoussonctBo kapbamuga. CuHTe3
Kapbamuga Kak [pUMEpP  HEKATaJUTUYECKOro  TIeTepOoreHHOro  mporecca,
OCYILECTBISIEMOIO IIPU BBICOKOM JIaBJIEHUU. TeopeTHUecKHue OCHOBBI IIpolecca
CHUHTE3a KapOamuja.

®docdopubie ynoopenus. Ux knaccuduxanus. docdarHoe ChIpbe, MPUHITUI
KOMITJIEKCHOTO HCHOJIb30BaHUs ChbIpbsd. IIpom3BoacTBo mpoctoro cymepdocdara.
TeopeTnueckne OCHOBBI MpOIECCa Pa3joXKeHUs (roparnaTtuTa CEPHOM KHUCIOTOM.
CynepdocdaTnas kamepa HEMPEPHIBHOTO JeicTBUsA. HelTpanuzamus v rpaHyisius
cynepdocdara.

[IpousBonacTBo ABOITHOTO cynepdocdara. [lomyueHne KOpMOBOro NpeLUNUTATA
u ammodoca. KanuiiHple ymoOpeHus: XJIOpUA Kalus U OECXJIOpHBbIC YIOOpEHHS.
Metoapl BbIAENIEHUS XJIOpUJA Kaldusl W3 CUJIBBUHHMTA — TaJlypruyeckuil M
(b0TalIMOHHBIM.

CrnoxHble ¥ TIOJHBIE MUHEpAJbHBIE y100peHus — ammodoc, HUTpodocka.

Hcnions30Banue cojied B MOBCEAHEBHOM KU3HU.

Jlabopamopnas paboma 8. PelieHne NpakTUYECKUX 3aa4.

Tema 9. CuiinkaTHas NPOMBIIIJIEHHOCTb.

Jlexyuonnoe 3anamue:

Knaccudukanus 151 XapaKTEpUCTUKA MPOAYKTOB CUJIMKAaTHOM
MPOMBIIIIEHHOCTH, UX 3HaueHue. CocTaB CUIMKATOB W MX cTpoeHue. Chipbe AJis
MPOU3BOJICTBA  CHJIMKATHBIX  MarepuajioB. THUIOBbIE TMPOLECCHl  TEXHOJIOTUU
CUJIMKATOB.

Bsoxymue BemectBa. [Ipon3BOACTBO MOpPTIaHAUEMEHTA — THUAPABIMYECKOTO

BsAKYIICTO. DU3UKO-XUMHUUECKUE IIPOLCCCHI. XUMHU3M 3aTBCPACBAHNA LCMCHTHOI'O



TecTa.

Kepamuka, ee xnaccudukamus. Ceipbe i nonydenus dapdopa u ¢asHca.
OTune TEXHOJIOTHYECKOTo pekuma monydeHus dapdopa u dasaca. Kepamuka —
marepuan oynaymiero. Oraeynopbl. OCHOBHBIE€ BUJIBI OTHEYTIOPOB, UX Pa3HOBUIHOCTH.

Crexna. CocraB, cTpoeHue, kinaccuukanus. 3aBUCUMOCTh CBOMCTB CTEKJIa OT
ero cocraBa. Paborei M.B. JloMOHOCOBa MO TMOJYYEHHIO OKPAIEHHBIX CTEKOJ,
cManbT. ChIpbe B CTEKOJIBHOW MPOMBINIIEHHOCTH. PU3NKO-XUMHUYECKUE MPOIECCHI,
MPOTEKAIOIIME TMpU Bapke crekioMacchl. CrnocoObl (QOpMOBAHUS CTEKJISHHBIX
W3JIETINI: BBITSATUBAHHUE, MPOKAT, JIMThE, BbIAyBaHHE, MpeccoBaHue. l[loHsTHE O
CUTaJIAaX, IIJIAKO CUTAJIBI. Hogsie MEPCIIEKTUBHBIE MaTepUabl.
MOHOKPUCTAIIINYECKUI KPEMHUH, €T0 TIOJIyYEHUE U IPUMEHEHHUE.

Jlabopamopnaa paboma 9. IIpurotoBieHUE JIETKOIUIABKUX  CTEKOIL

HpI/IFOTOBHeHI/IC OKpallI€CHHOIO CTCKJIA.

Tema 10. MeTa/utypruyeckasi NpOMbIILJIEHHOCTb.

Jlexyuonnoe 3auamue:

Knaccudukanus metammoB. OOume crnocoObl MOTYYEHUsT METAIOB U3 PYI:
MHUPO-, TUAPO- U JIEKTpoMeTauryprus. UepHas meramnyprud. [Ipon3BoncTBo uyryHa.
Coipbe. JKenesnble pyabl, MX COCTaB M TMOJATOTOBKA. TEOPETUUECKHE OCHOBBI
JOMEHHOTO MpoIecca. YCTPOMCTBO JOMEHHOM Ieud. XUMHYECKHE PEaKIUH,
MpoTEeKaIMe B JOMEHHOM Tmeuu. HHTeHcudukanus JOMEHHOIO IMpolecca:
KHUCJIOPOJIHOE IyThE€, MPUMEHEHUE MPUPOJHOIO Ta3a, aBTOMATH3alUs Ipolecca.
Hcnonp30BaHue JOMEHHOTO IJIaKa U JOMEHHOTO rasa.

[IpousBoactBo cranu. Knaccudukaius U CpaBHUTENbHAs OILIEHKA METOJIOB
BBITJIABKU CTAJIH.

TeopeTnyeckre OCHOBBI MOJMYUYEHHUS CTAU, XUMUYECKUE PEaKIINH, JIeKAIIUE B
OCHOBE MPOU3BOJICTBA. MapTEHOBCKHUI CITOCOO BHITIJIABKY CTAJIM, €M0 0COOCHHOCTH.

KucmopoHOKOHBEPTOPHBIE ~ METOA, €ro  NPEUMYyLIECTBA.  YCTPOMCTBO
koHBepTOpoB beccemepa, Tomaca u coBpemeHHoro. Pesxxum paboThI.

BrimnmaBka crtamm u (QeppocIuiaBOB B ANEKTpoOIedax. IKOJOTUYECKHE



npo0JieMbl YEPHON METaJTyPruu.

[IpousBoactBo amtoMuHUsA. ChIpbe aANIOMUHHEBON MPOMBIIUIEHHOCTH —
O6okcutel, Hedenunbl. [lomyuenme mmHO3ema mo wmetony K. baitepa u mytem
KOMILJIEKCHOM TepepaOoTKu HeelInHOB. XHUMH3M IMPOLECCOB W MPHUHIUIHUATbHAS
cxema Nnpou3BOJACTBA. [IpOM3BOACTBO aMtOMHHUS W3 TIMHO3EMa. TeopeTudeckue
OCHOBBI TIPOIIECCa JEKTPOIU3A. YCTPOUCTBO INEKTPOIU3EPa C CAaMOOOKUTAIOIITUMCS
aHogoM. Meronbl paduHuUpoBaHMS —anoMuHuA. [lyTu  ycoBepileHCTBOBaHUSA
TEXHOJIOTUM  aJIOMUHHUEBBIX  3aBOJIOB —  HCIIOJb30BAaHUE  MPEABAPUTEIIHLHO
00OXOKEHHBIX aHOJOB, CHIDKEHHE BBIOPOCOB (TOpUIOB B arMocepy M CTOUYHBIC
BOJIBL.

Meramnbl M CruiaBbl B TEXHUKE M B ITOBCEAHEBHOM JKM3HM. Merauibl —
OMOTEHHBIC PTIEMEHTHI.

Koppo3zust MmetaioB. Buasl koppo3uu. CiocoObl 3alUThl OT KOPPO3UHU.

bnaroponnsie mMetamibl. Metajutyprusi OJaropofHbIX MeTauioB. buoreHHas
pOJIb OIIaropoHBIX MeTaIIOB. [IpuMeHeHne O1aropoHbIX METAIOB B TEXHUKE U B
MMOBCEIHEBHOM KU3HU.

Jlabopamopnas paboma 10. [lonydeHne Meau BOCCTaHOBICHHUEM OKCHIa MEIU

(1) Bogopomom. IonydeHue xxene3a u Xpoma aTroMOTEPMUIECKHM CIIOCOOOM

Bba3zosslii paznen Ne 2 «IIpon3BoacTBa oprannyeckoro npoguias»
Tema 11. [lepepadorka HedTu. Hedrenpoaykrsl.

Jlexyuonnoe 3anamue:
CocraB u npoucxoxnenne Heptu. Ilepepaborka HepTH M HEDTENPOIYKTOB.

3amacel HedTH U crocoObl qo0buu. CoctaB HedTu. dusnyeckne M XUMHUECKUE
cnocoObI niepepadotku. [Ipsamast ronka HedTu. [lonroroBka HedTH K NPSIMON TOHKE.
YerpoiicTBo  TpyOuarhix meued W peKTU(UKAIMOHHBIX KoJMoHH. CocTtaB u
XapaKTepUCTUKA TMPOAYKTOB MNpsMol ToHKH HedTu. [lyTh yBenmueHus BBIXO/IA
OcH3MHa W  yAyYIIeHHWs €ro KadecTBa. DBrICOKOTeMmepaTypHbIE  METOJbI
JECTPYKTUBHOM TIepepabOTKu HEePTENMpOAYKTOB — KPEKUHT U PUGOPMHUHT.

XHWMHUYECKUE PEAKLINH, NPOTEKAIIIKME MpU KpeKuHre. KaranuTudyeckuil KpEeKHHI,



ChIpbE M KaTalM3aToOphbl. YCIOBHS ONTHUMAlbHOTO pexuMa mpouecca. [IpogykTsl
KaTaJIMTUYECKOTO KPEKHHIAa, MX OTIMYHUE OT IMPOAYKTOB TEPMHUYECKOTO KPEKHUHTA.
Jlo6b1ya mpupoAHbIX ra3oB. OurcTka roprounx ra3os. [lepepaboTka HE(DTAHBIX Ta30B.
N3omepu3zanust HopmasibHOro OyTana. [lomumepusanus onepuHOB.

[TponykTel mepepaboTku HedTH, UX cocTaB, mpuMeHeHHe. OKTaHOBas U
[[ETAHOBas XapaKTEPUCTUKH MOTOPHBIX TOmIUB. OuncTtka HEPTEHPOITYKTOB.
Dkosoruueckre nmpooieMbl HePTEXUMUYECKUX MTPOU3BOJICTB.

Jlabopamopnas paboma 11. JlabopaTtopHbIii CIOCO0 KPEKWHTA KEPOCHHA.

Tema 12. TexH010rus OCHOBHOI'O OPraHMYe€CKOI0 CHHTE3A.
Jlexyuonnoe  3anamue: CHUHTE3bI Ha OCHOBE JBYOKHUCH  YyIVIEpOJA.

[IpousBoacTBo MeTaHona, 3TaHona. [lpousBonctso popmanpaeruga. [IponsBoacTso
YKCyCHOro  anpjaeruja. IIpou3BoACTBO  yKCYCHOM  KHCHOTHL.  IIpom3BoacTBo
STWICHIVIMKOJIA W DiuuepuHa.  VICTOYHMKM — MOJMy4YeHHs]  apoOMaTHYECKHX
yrieBoioposioB. Cunres gpenomna. [Ipon3BoacTBO HUTPOOEH301a, CTUPOIIA.

Jlabopamopnas paboma 12. IlomydeHue MMrMEHTOB U MACIISTHOM KPacKH.

Tema 13. Bbicokomosiekyasipubie coeauHenusi (BMC). O0mmue nmonsaTust
xumuu BMC.

Jlexyuonnoe 3ansamue: TlonuMepHble MaTepHalibl, UX KilacCU(pUKAINS, COCTAB,
obmue cBoiicTBa. Bricokomonekymnsipaeie coenuneHuss (BMC) kak ocHoBa
nonuMepHbix MatepuanoB. Knaccudukamus BMC. Cnenunduyeckue cpovictea BMC
Kak (QYHKUOUS HX CTPOCHHUS U MOJEKYISIPHOW MacChl. OJIEMEHTapHOE 3BEHO,
MakpomoJekyna. PazoBoe u ¢uszndeckoe coctosuuss BMC. OcHOBHBIE CIOCOOBI
Mpou3BoACcTBa  cuHTeTnueckux BMC: nonumepuszanus, COMOIMMEPU3ALINS,
nonukoHaeHcanusa. [loHstue o MoHoMepax. PanukanbHas W WOHHAsA, IEMHas U
cTynenyatass nonuMmepusamus. CrnocoObl  MpPOBEACHUS  MOJMMEPU3ANNH U
MOJIMKOH/ICHCAIUU.

Onactomepsl (kayuyku). Knaccudukanuss U OCHOBHBIE CBOMCTBA KaydyKOB.
Harypanbhbiii kayuyyk, ero crpoeHue. CuHTeTHuYecKue Kaydyku. [Ipon3BoacTBO

OyTaJMEeHCTUPOJIBLHOTO  Kayuyyka METOJOM  AMYJbCHUOHHOW  TOJMMEPHU3ALINH.



CrepeoperyispHble KaydykKd, HUX CcTpoeHue. IIpumeHseMble KaTaau3arophl.
N3onpenoBslii kayuyk. [lepepaboTka KayuyKoB B pe3MHOBBIE U3/enus. Bynkanuzanus
KAay4yKOB, BYJIKAaHH3UPYIOIIME AareHTbl. XUMHU3M BYyJIKAaHU3ALUU HENPEAEIbHBIX
Kay4yKOB cepoil. Buipl pe3MHOBBIX U3/1€INi, UX IPUMEHEHNE.

CHHTETHYECKHE CMOJIbI U MIACTUYECKUE MACChl, UX KJIacCCH(HUKAIUs, COCTAaB,
OCHOBHBIE CBOWCTBa M obOsactu mnpuMmeHeHud. [lomumepusanmonnsie BMC u
IUIACTMACChl HAa MX OCHOBE. IlOMMATWIEH BBICOKOTO M HH3KOTO JIaBJICHUS.
[Monunponunen, noauctupoi. [lommkonaencanmonnsie BMC 1 miactmacchl Ha ux
ocHoge. I[IpousBoacTBo ¢enonpopmanbaeruaHbIX nonuMepos. HoBonaku u pe3odsl,
YCJIOBHS UX IOJIYYEHUS U OTBEPKACHUSA 10 PE3UTOB.

Jlaku u xpacku. Buzasl nakoB. CocTaB Kpacok, KiaccHu(pUKalus, MApKUPOBKa.
IIponeccsl, MPOUCXOAAIINE IIPU BBICBIXaHUU KPACOK.

XVWMHUYECKHUE BOJIOKHA, UX Kiaccu(UKaIs, CBOMCTBA U TpUMEeHeHUe. MeToabl
(hopMOBaHHS XMMHUYECKHMX BOJIOKOH M3 PacTBOpPOB M paciuiaBoB. [Ipon3BoacTBo
HCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE LICJUIIOJIO3bI: BUCKO3HOIO U alleTaTHOI0. XUMU3M
rponeccoB. [Ipon3BOACTBO CUHTETUYECKUX BOJIOKOH M3 KalpOHA W JIABCAHA, XUMU3M
IpoueccoB. TKaHU U3 pa3HBIX BUJIOB BOJIOKOH, UX TUTMEHUYECKUE CBOMCTBA.

Jlabopamopnas paboma 13. V3roToBIICeHUE U3CIUNA U3 PA3HOTO MOJUMEPHOTO

KJICA.

Tema 14. Morwomue u YUCTAIINE CPEACTBA.

Jlexyuonnoe zanamue:

[Ipupona noBepxHocTHO-akTUBHBIX BemecTB (ITAB). Meino, ero ucropus,
nonyyenue W Bunbl. [llammynu. CuHTETHUYECKHE MOIOIIME CPEeACTBa (CTUpabHBIC
noporiku). CpeacTBa 1Jisl MBIThSI 1 YUCTKH CTEKOJ U 3epKall.

Jlabopamopnas paboma 14. Bapka Mbljia U U3y4eHHE €0 CBOMUCTB.

Tema 15. Xumus nunieBbIX NPOAYKTOB.
Jlexyuonnoe 3anamue:

BI/II[BI IMUIIOCBBIX BCHICCTB, HX POJIb. OpFaHI/I‘-IeCKI/Ie U MHHCPAJIbHBIC



COCTaBJISIONIME MUIIM. BUTaMUHBI U MUIIEBbIE A00AaBKHM. XUMUYECKHE IMPOIIECCHI,

NPOUCXOMSIINE TPU MPUTOTOBIEHUU MUK W TPOAYKTOB NUTaHUA. [IpuHIMIBI

palMOHAJIBHOTO MUTaHusA. PUCKU, CBSI3aHHbBIE C MOTPEOJICHUEM TUIITH.
Jlabopamopnasa paboma 15. AHanu3 NUIEBBIX MPOIYKTOB C UCIIOJIb30BAHUEM

KaYECTBEHHBIX PEAKIIUH.

1.3. MeToauveckne peKOMEHAALNMH 10 OCBOCHHUIO TN CIUILIIMHBI

[Ipu ocBoeHMM Kypca CTYAEHT JAOJDKEH MHCIIONIb30BaTh paHEE IOJy4YECHHBIE
XUMHUYECKHE 3HAHUSI U IPUMEHSATh UX IIPU PACCMOTPEHUH KOHKPETHOTO XUMUYECKOTO
MPOM3BO/ACTBA. B wacTHOCTH, HYHO 3HATh XMMH3M MPOU3BOJCTBEHHBIX MPOIECCOB,
IPUMEpPHBIE CXEMbl YCTPOMCTBA ammaparoB, TEXHOJOTMYECKUI PEXKUM, TEXHUKY
0€30IMacCHOCTH U AKOJIOTHYECKHE aCIEeKThl COBPEMEHHOTO MPOM3BOJICTBA, MPOTYKTHI
MPOM3BOJACTBA W WX MPHUMEHEHHE B TeXHHWKEe W B ObITy. [losTOMy ycmemmHocTh
CTYJIEHTa CKJIaJIbIBACTCS U3 psja MOKa3aTeyien ero padoThl:

1. PerynsipHoe BeleHHE KOHCTIEKTA JIEKITUI

2. CBOEBPEMEHHOE BBITIOJIHEHHUE JTAOOPATOPHBIX PadOT, MPEAYCMOTPEHHBIX

IIJIaHOM, COCTaBJICHHUC OTYETa M €0 3aluTa

3. Pemenue 3anau
4, BrlmionHeHre KOHTPOIBHBIX PA0OT C MOJOKHUTEIBHON OIICHKON
5. CocrapreHre KOHCTICKTOB YPOKOB IO TIPOU3BOJICTBY

Jlns yCremHou IMOArOTOBKM KO BCEM BHUJAM 3aHATHM HYXHO MOBTOPHUTH
3aKOHBI, JICKAIIUE B OCHOBE XUMHYECKOIO ITPOM3BOJACTBA, YCBOWUTH OCHOBHBIC
MOHSTUSA JAHHOTO KypcCa, MOHSTh TEXHOTCHHBIE M3MEHCHUSI OKPYXKAIOUIECH CpPENbl,
CBSI3aHHBIE C HECOBEPIIEHCTBOM XUMHUUYECKOIO IPOU3BOACTBA M 3KOJIOTHYECKOM

HETPAaMOTHOCTLIO.



2. KoMIoOHEHTHI MOHUTOPHUHIA Y4e€0OHBIX TOCTHKEHU 00y4ar0IIUXCS

2.1. TexHoJsioruyeckasi KapTa pedTHHra TUCUMILINHBI

BXO/IHO KOHTPOJIb
(TIpoBepKa «OCTAaTOUYHBIX)» 3HAHUM 110 PaHEE N3YYECHHBIM CMEKHBIM
JTHCIUILINHAM)
®dopma padoThI KonnuectBo 6am10B 5 %
min max
BBoaHbIi [lucbmennas  pabota 3 5
KonTpoib (aKCIpecc-ompoc)
Htoro 3 S
BA30BBIN PA3JIE]T Nel
«Heopraamdeckne mponu3BOJCTBAY
dopma paboTh KonuuectBo 6amos 40 %
min max
Texymas pabora | OTuer 1o
71a060paToOpHBIM 7 10
paboram bPNel
[IpesenTanms 3 5
KontponpHas pabora 3 5
1o teme «Boxa»
Pelenue 3a1a4 3 5
KoHcriekT ypoka 110 3 5
teme «lIpousBoacTeo
Ce
TectupoBanue o 3 5
pazaeny Nel
[Tpoekt ypoxka 3
5
Htoro 25 40
BA3OBBI PA3JIEJT Ne2
«IIpon3BoACTBa OPraHNUYECKOTO TPODHIISDH)
dopma paboThI KonmnuectBo 6amtos 30 %
min max
Texyias padora Otyer no
1ab0paTopHbBIM 3 5
paboram BPNe2
[Ipesenrarus 3 5
Pemenue 3amau 3 5
TectupoBanue 1o 3 S




pazaeny Ne2

[Ipoekr BHEYpOYHOTO

3) 10
3aHSTUS
Hroro 17 30
UTOT'OBBIN PA3JIEJI

Conepxanue dopma paboThl KonnuectBo 6as510B 25 %
min max

DK3aMeH 15 25

Hroro 15 25

JIOTIOJTHUTEJILHBINA MOJYJIb

bazoBblii ®dopma paboThl KonnuaecTBo 6amios
MOJTYITb/ min max
Tema
BM Nel [Tpoekt ypoxka 0 5
Pemrenne 3amau 0 5
BEM Ne 2 [TpoekT ypoka 0 5
Hrtoro 0 15
OOmee  kommuecTBO  0OamwioB 1O min max
MUCLIUILUINHE 60 100
(o uToraM uU3y4yeHus BCceX MOJyJeH, 6e3
y4eTa JOMOJHUTEIHOTO MOIYJIS)

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB M aKaJIEMHYECKOM OIICHKH:

Obuwee xonuuecmeo Akaoemuueckas
Habpanuwvlx 6a1108* OYeHKA
60-72 3 (Y10BJI€TBOPUTEJIBHO)
73-86 4 (xopo1o)
87-100 5 (oTaIM4YHO)

*[Ipu komuuecTBe pEeUTHHIOBBIX OamioB Oonee 100 HeoOXomuMo

PacCYUTHIBATh PEUTUHT YU€OHBIX TOCTHXKCHUHN CTYAEHTA JIsl ONPEIeTICHUsI OLICHKU



2.2. @OHJ OLEHOYHBIX CPeICTB (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MATEPUAJIbI)
MHWHHCTEPCTBO ITPOCBEIIEHNS POCCUMCKON ®EJIEPAIIUN
denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKIACHHE
BBICILIETO 00pa30BaHUs
«KpacHosipckwii TocyIapCTBEHHBIN MEIarornaecKuii YyHUBEPCUTET
uM. B.I1. ActadneBar
daxynpTeT ONOIOTHH, TeoTpaPul U XUMHUH
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(KOZ[ 1 HAaMMCHOBAHUEC HAlIPaBJICHUA HOZ[T‘OTOBKI/I)
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(HampaBeHHOCTH (PO UIIB) 00pPa30BaATEIBLHOM TPOTPAMMBI)

bakanasp

(xBaymuuKamys (CTENEeHb) BHITYCKHAKA

Cocrasurenb: ®omunapix O.U.



1. Haznayenue oHIa OLIEHOYHBIX CPEACTB

1.1. Heabro co3ganus DPOC aucummunabl  «[IpuknagHas XuMmus»
ABIIACTCS YCTaHOBIICHHE COOTBETCTBHUS y4eOHBIX JIOCTHKEHUI
3alUIAHUPOBAHHBIM  pe3yjbTaTaM O00ydeHHUs ¢ TpeOOBaHUSIM  OCHOBHOM
nmpodecCHoHaNbHOW 00pa30BaTEILHON MPOTPAMMBI, pabouell MPOrpamMMBI
JUCHUTLUIAHBI.

1.2. ®OC no AUCHUIUIMHE pelIaeT 3a4a49Hu;

- KOHTpOJIb M YINpaBJICHUE IMPOIECCOM MNPUOOPETEHUSI CTYICHTAMU
HEOOXO/IMMBbIX 3HAHUW, YMEHHWI, HABBIKOB M YPOBHS C(HOPMUPOBAHHOCTU
KoMmIrieTeHu, omnpeneneHHslx B PI'OC BO 1o  COOTBETCTBYHOLIEMY
HaIlPaBJICHUIO MTOITOTOBKU;

- KOHTPOJb (C MOMOIIBI0 Habopa OIEHOYHBIX CPEACTB) U yHpaBieHUE (C
MIOMOILBIO 3JIEMEHTOB OOpaTHOW CBSI3M) JOCTHXKEHHEM IeJield peau3aluu
OIIOII, onpeneneHHbIXx B BUAE Habopa oOHMIENPOPECCHOHAIBHBIX U
po¢eCCUOHATBHBIX KOMITETEHITUHN BBIITYCKHUKOB,;

- o0OecrieueHre COOTBETCTBUS PE3YJITATOB OOy4YeHHUs 3ajadaM Oymyien
po(eCcCHOHANIBHON JIESITENIBHOCTH YEPE3 COBEPIIEHCTBOBAHNE TPAJIUIIMOHHBIX
U BHEJIpEHUE MHHOBAIIMOHHBIX METO/IOB OOyUYeHHUsI B 00pa30BaTeIbHBIN MpOIece
YHuBepcurera.

1.3. ®OC pa3paboTan Ha OCHOBAaHWU HOPMATUBHBIX JOKYMEHTOB!

- (enmepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIBLHOTO  CTaHIApTa
BBICIIET0 0Opa3oBaHus 1o HampasieHuto noaroroBku 44.03.05 Ilenaroruyeckoe
oOpasoBanwue (C IBYMS IPOQPHIISIMH ITOITOTOBKH);

- 00pa3oBaTeNbHOI MPOrpaMMbl BHICHIETO 00Opa30BaHUs M0 HANPABICHUIO
noarotoBku 44.03.05 Ilemarormueckoe oOpazoBanme (¢ AByMs Mpoduismu
MOJrOTOBKH), HANpPaBICHHOCTh (Mpoduib) 00pa3oBaTeIbHONH MPOTrPaMMBI
«buosorust u xXumMuIY,

- Ilonoxenus o ¢dopmupoBanud ¢GOHIA OLEHOYHBIX CPEICTB IS
TEKYILETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM M MTOTOBOM arTecTaluu
oOyJaromuxcsi 1Mo 00pa3oBaTeIbHBIM MPOrpPaMMaM BBICHIETO 00pa30BaHUS —
nporpamMmam  0akajnaBpuara, IporpaMmaMm  CIElUUaluTeTa, IporpamMmmam
MarucTpaTrypbl, IporpaMMaMm IOATOTOBKHM HAy4YHO-NEIArOTMYECKUX KaJpOB B
acIMpaHType B (eAepalbHOM TrOCYIapCTBEHHOM OFOIKETHOM 00pa30BaTeIIbHOM
yUpeXACHUM BhICIIETO oOpa3oBaHusi «KpacHospckuii rocymapCTBEHHBIM
neparornyeckuii yausepcutet uM. B.I1. ActadbeBa» u ero ¢punmanax.

2. IlepeyeHb KOMIIETEHIMI C YKa3aHUEM ITanoB uX GopMHPOBAHUSA B
npouecce U3y4eHust TUCUMITHHBI

2.1. TlepeyeHb KoMmeTeHUMI, (GOPMUPYEMBIX B MPOIECCE H3YyUYECHHS

JACHIUTUINHBI:
OIIK-2. CnocobeH y4acTBOBaTh B pa3pabOTKEe OCHOBHBIX U JOTIOJHUTEIIHHBIX
00pa3oBaTeNbHBIX MPOTpaMM, pa3padarbiBaTh OTACIBHBIE X KOMIIOHCHTHI (B
TOM 4YHUCJIE C  WCIOJIb30BAaHUEM  HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM);



OIIK-5.

Cnocoben
00pa3oBaTEIbHbBIX

pE3yIbTaTOB

pa3pabaThiBaTh

POTPaMMBI
obOyyJaromuxcs,

MOHHUTOpPHHTA
paspabarbiBaTh |

peaTM30BBIBATH IPOTPAMMBI PEOI0ICHUS TPYIHOCTEH B O0yUCHUH;
IIK-4. CnocobGeH pemath 3a7aud BOCIHTAHHWS W JTYXOBHO-HPAaBCTBEHHOTO

pa3BUTHS, O0yUJarOIIUXCS B y4eOHON M BHEYUYEOHOM NEITEITHHOCTH.

2.2. ITanbl GOpMHUPOBAHHS M OLICHUBAHUSI KOMIIETEHIUIA

pa3MelleHNEe KUBOTHBIX U
pacTeHuit ,
IIpousBoncTBeHHAs
MpaKTUKA: MeIarornyecKas
MpaKkTUKAa UHTEPHA,
[TpousBoacTBeHHAs
MpaKTUKA:
MEXIUCITUTITHHAPHBIN

Kommnerennus JIMCUUIIINHBI, Tun OueHoyHOE CpesicTBO/
IIPAKTUKH, KOHTPOJIA KNMsi
Y4aCTBYIOIIUC B
dhopmupoBaHUU Homep |Popma
KOMIICTCHIIH
OIIK-2. NudopmarmonHo- TEeKYIIUI 2 Pemenue 3amau
Crniocoben KOMMYHUKAI[HOHHBIE KOHTPOJIb
y4acTBOBaTh B|TE€XHOJIOTUH B 00pa30BaHUM |yCIEBAEMOCTHU
pa3paboTtke U colMaibHOU cepe, TEeKYIIUN 3 KonTpomnpnas
OCHOBHBIX M |Metonuka paboThl ¢ KOHTPOJIb pabota mo Teme
JIOTIOJTHUTEIIBH |KJIIACCHBIM KOJIJIEKTHBOM, yCIIEBAEMOCTH «Bona»
BIX IIpoexTpoBaHye ypoKa IO  |TeKyMIUi 4 ITpe3enrarus
obpa3oBarenbH |TpedoBanusmM OI'OC, KOHTPOJIb
BIX Iporpamwm,| BBenenue B 6uonoruo, YCIEBAEMOCTH
paspabarbiBarh | Mukpobuonorus, Teopus | rexymuit 5 Oruer 1o
OTACJIBHBIC HX |3BOJIIOLIMH, FeHeTI/IKa, KOHTPOJIb J'[a6()paT()pHHM
KOMITOHEHTBI | OCHOBBI 9KOJIOTHHU U OXPAHBI | ycI1eBaeMOCTH paboram
(B TOM YHUCJIC C|IIPUPOABbI, MCTOZ[I/IKa TCKYH_II/Iﬁ 6 Koncrekr ypoka
MCIIOJIb30BaHH |00y4YEHHS ¥ BOCIUTAHHUS (110 |KOHTPOITH o Teme
M ouonornn), TexHomornu yCIIEBAEMOCTH «ITpousBoacTBo
UH(POPMAIIMOH |COBPEMEHHOT0 00pa30BaHus »
HO- (110 MPO(HITIO MOATOTOBKH), | TeKymmii 7 TectupoBanue 1o
KkoMMyHHKAIM |[IIKOIBHBINA IPAKTUKYM 110 |koHTPOIB pasgeny Nel
OHHBIX JUCIUILINHAM (TTpoduiis yCIIeBAEMOCTH
TEXHOIIOTHH) | MOArOTOBKM), LINTONOTHA M |pekymmit 8 TecTHpOBaHHE IO
THECTOJIOTHSI C OCHOBAMH KOHTPOJIb pasmeny Ne2,
3MOpHONI0ruy, XuMHs YCIIeBAEMOCTH
OKpY’KaroIlen cpepl,
buopaznoobpazue Cpenneit TeKywuil 9 TIpoexT
Culupu u cTpareruu ero KOHTPOIIb BHEYPOYHOTO
coxpanerus, JlanmmadTe  |yenepaemoctu 3aHSTHS
Cpemneit Cubupn n IPOMEKY TOUHAS 1 DK3aMeH
IPOCTPAaHCTBEHHO- ATTeCTAIHS
TEPPUTOPHUATBEHOE




[IPaKTHKYM,
[IpousBoacTBeHHAs
MpaKTUKa: Me1arornyeckas
MIPaKTUKA

OIIK-5. IIpoexTupoBaHue ypoka o |TEeKyILUui Pemenue 3anau
Cnocoben tpedboBanuio ®I'OC KOHTPOJIb
pa3pabareiBath |300m0rusi, OCHOBBI YCIIEBaEMOCTHU
MIPOrpaMMBbI 9KOJIOTUU U OXPaHbl TEKYIIHH Konrtponphas
MOHMUTOPHHIa |pUpoabl, boraHuka, KOHTPOITb pabora mo Teme
obpa3oBaTenbH |COBpEMEHHbIE HAIPABIECHUS |yCIIEBAEMOCTH «Boga»
BIX PE3YJILTATOB|Pa3BUTHS HAYYHOM OTPACIH | TEKYLIUI IIpesenTanus
oOyuaromuxcs, (110 npoQuIIo MOATOTOBKH), |KOHTPOJIb
paspabareiBaTh |KOMIETEHTHOCTHBIN MOIXON |yCIIEBAEMOCTH
u B 00pasoBaHuu, TEKy U Ortuer 1o
peann30BbIBaTh | XMMHUYECKUM CHHTES, KOHTPOJIb 1abopaToOpHBIM
MPOrpaMMbl MukpoOuosorusl, yCIIEBAEMOCTH paboTram
IIPCOA0JICHUA duznueckas ¥ KOIJIOHTHAS TeKyHII/IfI Koncrekr ypoKa
TpyIAHOCTEH  B|XuMUs, MeTomuka 00yueHust |koHTpoIb 1o Teme
00yueHnn ¥ BOCIIUTaHUs (110 XUMHH), YCIIEBaEMOCTH «ITpouzBoacTBo
Metonuka oOyueHus u »
BOCITUTAHU (10 OHOJIOTHH), TEKYIIUI TectupoBanue no
Monyns 11 "IIpenmerHo- KOHTPOJTb pazneny Nel
npakrtudeckuii”, Monyis 5 |ycnepaemoctr
"YuebHo- TEKyIIUH TectupoBanue 1o
UCCJIEZIOBATENbCKHUI", KOHTPOIIb pazmeny Ne2,
Monysp 7 "Ilenaroruyeckas |ycpepaemoctu
uHTepHarypa", Monyins 9
"lpeamerHo- TeKyIUii ITpoekt
MeToauueckuii", YueOHas KOHTPOIIb BHEYPOUHOTO
TMPAKTHKA: O3HAKOMUTENBHAS |y criepaeMOCTH 3AHSTHS
NMPaKTHKa, YaeOHas IPOMEXKY TOUHASI DK3aMeH
MPaKTHKA: HAyYHO- ATTECTALHS
uccienoBareNbcKkas pabora
(mosryueHue NepBUYHBIX
HABBIKOB HAy4HO-
HCCIIEI0BATENbCKON
pabotsl),I Ipon3BoacTBEHHAS
IIPAaKTHKA: MPEATUIIIOMHAs
MPaKTHKA,
IIpousBoncTBeHHAas
[IPAKTHKA: eJarornuecKas
MpaKTHKa UHTEpHA,
IIpousBoncTBeHHAs
MpaKTHKA:
MEXKIUCITUTUTHHAPHBIN
MIPAKTHKYM,
IIpousBoncTBeHHAs
MIpaKTHKa: eJarornyeckas
MPAKTHKA.
IIK-4 3o00mno0rus, OCHOBEI TEeKYIIUI Pentenue 3amau
Crnocoben 9KOJIOTUU U OXPaHbl KOHTPOJTb
pemarh 3agayu |npupoasl, boranuka, yCHeBaeMOCTHU




BOCITUTAHUS U
TyXOBHO-
HPaBCTBEHHOTO
pa3BUTHS,
00yJarommxcst
B yueOHOU u
BHEYUYEOHOMI
JeSITeTbHOCTH.

BBenenune B OHOJIOTHIO,
KoMiieTeHTHOCTHBIN OIXOT
B 00pa3oBaHUH,
Mukpo6uosnorus, Metoauka
00ydeHus ¥ BocnuTaHus (1o
XUMUHN), MeTtoanka
00ydeHust ¥ BocnuTaHus (1o
ouonorun), [ eHeTHKa,
®du3noJIorvs YeJIoBeKa 1
JKHBOTHBIX C OCHOBAMH
(byHKIMOHATBHON
aHaromuu, Teopus
sBoJiroLIMH, L{uTosorust u
THUCTOJIOTHS C OCHOBAaMH
IMOPHUOJIOTHH,
Opranndeckas XuMusi,
XHUMHS OKpYyXkKaromen
cpenbl, O0mas u
HEOpraHu4yecKasi XUMHsI,
AnanuTuyeckas XMMHS,
buoxumus, Ilonesas
IIpaKTHKa 110 OOTaHUKE,
[ToneBast mpakTHKa 1O
300JI0THH ¥ KOJIOTHH,
[TpakTHKa Mo MPUKJIIATHOM
xumuy, [Ipakruka mo
9KCIIEPUMEHTAIBHON XMMHH.

TEKyIIHUH 3 KontponpHas
KOHTPOJIb pabora TO TeMme
YCIIEBAEMOCTH «Bona»
TEeKYIINI 4 [Ipe3enTtanus
KOHTPOJIb
yCIeBaeMOCTH
TEKYILUN ) Otuer o
KOHTPOJITb 1ab60paToOpHBIM
yCIIEBAEMOCTH pabotam
TEeKYIINI 6 Koncnekr ypoka
KOHTPOJIb 1o TeEME
yCIeBaeMOCTH «IIpousBoaCTBO
.
TEeKYIINI 7 TectupoBanue 1o
KOHTPOJIb pazneny Nel
yCIeBaeMOCTH
TEKYIIHI 8 TectupoBanue no
KOHTPOJIb pazneny Ne2,
yCIeBaeMOCTH
TEKyIIUH 9 [Tpoekt
KOHTPOJIIb BHEYpPOYHOTO
yCIEBaEMOCTHU 3aHATHUS
MIPOMEKYTOUHAs 1 OK3ameH
arrecranus

3. ®oHJ OLIEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTeCTAMT
3.1. ®OoHBI OLIEHOYHBIX CPEACTB BKIIFOYAIOT: BOIIPOCHI M 33JJaHUS K 3K3aMEHY
3.2. OueHouHbIE CPEACTBA

3.2.1. OueHo4HOE CPEACTBO BOMPOCH U 33ITaHUSA K 3a4ETy

Kpurepuu oneHuBaHusi MO OLEHOYHOMY CpeACTBY 1 - BOIPOCHI M 3a7aHUs K

9K3aMCHY
IIpoaBHUHYTBIN YpPOBEHB ba3oBelii ypoBeHB IToporosslii ypoBeHb
o c(hopMUPOBaHHOCTH chopmMupoBaHHOCTH c(hopMHPOBAaHHOCTH
OPMHPYEMBIC KOMITETEHIU I KOMITETEHIM I KOMIIETCHIIM I
KOMICTCHIIH (87 - 100 6amoB) (73 - 86 6amioB) (60 - 72 6ammoB)*
3a4TEHO 3a4TEHO 3a4TEHO
OIIK-2. OOyuaromuiics Ha BbicokoM | OOyuaromuiics Ha cpenHem | OOyuaromuiics Ha
Crioco6en ypOBHE criocoOeH | ypoBHe CIIOCOOEH | YOBIETBOPUTEIEHOM
y4acTBOBaTh B | YIACTBOBATH B pa3paboTke | ydacTBOBaTb B pa3pabOTKe | ypOBHE croco0eH
paspaboTKe OCHOBHBIX U | OCHOBHBIX Y | y4acTBOBaTh B pa3paboTke
OCHOBHEIX " JOITOJTHUTCIIBHBIX JOITOJTHUTCIIbHBIX OCHOBHBIX )51
O6pa30BaTCJ'IBHBIX nporpamm, 06pa3OBaTeJ'IBHI>IX JOIMOJIHUTCIBbHBIX
AOTIOTHUTEIILH paBpa6aTBIBaTB OTACJIBHBIC UX | IPpOTpaMM, pa3pa6aTBIBaTI> 06p8.30BaT€J'IBHLIX
bIX KOMITOHCHTHI (B TOM 4YHUCJIC C | OTACJIBHBIC HWX KOMIIOHCHTEHI | IIpOTpaMMm, paSpa6aTLIBaTL
06pa3OBaTCHBH HCIIOJIb30BAHNEM (B TOM qucJie C | OTACIIBHBIC UX KOMIIOHCHTHI




1 B y4eOHOM
u
BHEYUYEOHOMN
JESITEIIEHOCT
u.

BIX IIpOrpamm, I/IH(l)OpMaLII/IOHHO- HCIIOJIB30BaHUEM (B TOM YHUCJIC C

paspabareiBaTh | KOMMYHHKAIMOHHBIX nH(pOpPMAITOHHO- HUCTIOJIb30BaHUEM

OTJENbHBIE HUX TEXHOJIOTUI) KOMMYHHKaIIMOHHBIX nHPOPMAITHOHHO-

KOMIIOHEHTBI (B TeXHOJ’IOI‘Hﬁ) KOMMYHI/IK%III/IOHHLIX

ToM umcHe c TEXHOJIOTHH)

UCIIOJIb30BaHUE

M

nHpopMaIoH

HO-

KOMMYHHKAIHO

HHBIX

TEXHOJIOTHIN)

OIIK-5. Ob6yuaromuiics Ha | OOyuaromuiics Ha cpenseM | OOydaromuics Ha

Cnocoben BBICOKOM YpOBHE | YPOBHE CIOCOOCH | y0BIETBOPUTEILHOM

pa3pabarbIBaTh | AEMOHCTPHPYET paspadaThiBaTh METOJMKH H | ynoppe UCTIONB3YeT

IPOrPaMMBI IPUMEHEHUE COBpEMEHHpIX | TCXHOMOTHI  OPraHusalliil | copnevenHble METOJUKH

MOHHTOPHHTA | METOAMK M TEXHOJOTHI | Mo A TOPHHIA MO PAsTHIHBIM | p) TEXHOJIOTHH

o0Opa3oBaTeNbH | OpraHU3aIiH 00pasoBaTeILHEIM OLICHMBAHMUSI  KayecTBa

. mporpaMmMam, pa3padaTbIBaTh

BIX o0pa3oBaTesIbHOI " P —— 00pa30BaTeNbHOTO

pe3yNbTaToB NESITEIbHOCTH, nporpamMmbl  mpeozionerus | POLECCA IO PasTHIHBIM

00yyJaroumxcsi, | IMarHOCTHKU H | TpynHOCTE B 0GyueHUH 00pa3oBaTebHBIM

pa3pabaThiBaTh | OIICHUBAHUS KauecTBa nmporpammanm,

u 00pa3zoBaTeNbHOTO paspabarbiBaTh u

pealu3oBBEIBaThL | IIporecca MO PasInYHBIM peaa3oBbIBaTh

IPOrpPaMMBbI 00pa3oBaTeNbHbIM MPOTpaMMBbl - HPCONOTICHITA

IPEOJONIEHUs. | MporpaMMam TPYAHOCTEH B 06yueHIN

TPYIHOCTEH B

o0ydeHuun

MnK-4 OOyuarommuiics Ha | OOy4aromuiics Ha cpeaneM | OOydJaroHiACs Ha

Criocoben BBICOKOM yPOBHE CIOCOOEH | YPOBHE CIOCOOEH pENIaTh | yHoBJIETBOPUTEILHOM

pelarb pemarpb 3aja4y | 337a4M  BOCIIUTAHHS M | ypOBHE CIIOCOBEH
BOCIIUTAHHUS U JyXOBHO- | JYXOBHO-HPABCTBEHHOTO pemiaTh 3ajaun

3ajiaau HPaBCTBEHHOI'0 pa3BUTHA, | PA3BUTHS, 06}"IaIOHlI/IXC$I B | BOCIUTAaHUSA W JYXOBHO-

BOCIIUTAHUA | oGyuaromuxcs B yueOHOM 1 | YyI€OHOH M BHEY4eOHOH | HpaBCTBEHHOIO

MU OYXOBHO- | BHEYYEOHOH A€ATEIbHOCTHU. | ACATEIBHOCTH. pa3BUTHS, 00yyarOIIUXCs

HPaBCTBEHHO B y4eOHOI 1 BHEY4YEeOHOI

ro pa3BUTHS, NeSTeTLHOCTH.

00y4Jaronuxc

*Menee 60 6aIOB — KOMITIETCHIIAS HE c(hopMupoBaHa

4. ®OoH/ OLIEHOYHBIX CPEACTB JJIf TEKYLIEero KOHTPOJIA yCIIeBAeMOCTH
4.1. ®@oHABI OLICHOYHBIX CPEACTB BKJIOUAKOT: BOMPOCH U 33JaHUSI K HK3aMEHY,
Pemenne 3amau, KontposnbHasi padora mo teme «Bomay, IIpesenrtanus, OTtuer 1o

naboparopHeiM  paboraMm, KoHCIeKT ypoka 1Mo Teme
TectupoBanue mno pasueny

Nel, TectupoBanue 1o pazueny

«IIponu3BoncTBO ...»,

Ne2, Tlpoekt




BHCYPOUYHOI'O 3aHATHUA

4.2.1. Kpurepun OlICHUBaHMS CM. B TEXHOJOTUUECKOW KapTe pelTHUHTra B paboueid
nporpamme JUCHUIUIAHGI «IIpuKinagHas Xumus.
4.2.2. Kputepuu olleHMBaHUs 10 OLIEHOYHOMY cpeAcTBy 2 - Pemienue 3a1au

Kpurepuu ouieHuBaHMs KomnuectBo OamnoB  (Bkiaxg B
pPEUTHHT)

OdopmiieHue penieHus 3a1a4u 1

Perienue 3a1auu JOTHYHOE 3

[Tony4eH BepHbIl OTBET 1

MakcuManbHbIN 0asu S

4.2.3. Kputepuu oLeHUBaHUS IO OLIEHOYHOMY cpeAcTBY 3 - KoHTponbsHas padota mo

TeMme «Boma»

Kputepun ouieHuBaHuUs KomnuectBo OGammoB (BkiIag B
pPEUTHHT)

Jlanbl BepHbBIE OTBETHI Ha TpH | 3

OCHOBHBIX BOIIPOCa

B OTBETAX NpUCYTCTBYIOT | 1

00BsCHEHUS

B OTBETAX NpUCYTCTBYIOT | 1

npuMepsbl, GakThl, JaHHbBIE

MakcumanbHbIN 62T 5

4.2.4. Kputepuu OLEHUBAHUS 110 OLIEHOUYHOMY cpencTBy 4 - [Ipe3eHranus:

Kpurepuu oueHuBaHus KomnuectBo OamnoB  (Bkiaxg B
PEUTHHT)

PackpbiTue npo0sieMbl 1

JlornuHasi mocienoBareabHOCTD | 1

COZIEPKaHUs CJIaNJIOB

EauncTBo B ohopmiieHun 1

BriBoasl 1

[TpuBeneHs! nuteparypheie | 1

HCTOYHHUKH

MakcuMasibHbIN 02T 5

4.2.5. Kputepuu olleHUBAHHS 1O OIICHOYHOMY cpeAcTBY 5 OTdeT mo JabopaTopHbIM

paboram

Kpurepuu ouennBanus

KonnuecTBo
PEUTHHT)

OoaioB  (BKiIamg B

OdopmiieHbl Bce nabopaTopHbie
pabotsl o bPNel

5

Bepno c(hopMyJIMpPOBaHbI

2




BBIBOJbI

ITonHbie OTBETHI HA BOIIPOCHI

3

MakcuMaIbHBIA 0aI

10

4.2.5. Kputepuu o1ieHMBaHUs 0 OLIEHOYHOMY CpeACTBY 6 - KOHCIIEKT ypoka 1o Teme

«HpOI/IBBOI[CTBO oM

Kputepuu onieHnBaHus KonmmuectBo ©OamnoB (Bkmag B
pPEUTHHT)

[lenn w 3ama4u COOTBETCTBYIOT | 2

pe3ynbTaTaM ypoka

MeTtozasl oOyueHwus | 2

COOTBETCTBYIOT LIEJISIM M 33Jja4aM

ypoka

B KOHCIIEKTE ypoka | 1

MPUCYTCTBYIOT  MpPaKTUYECKHE

METOJIbI O0YUYCHUS

MakcumanbHbIN 62T 5

4.2.6. Kputepun OIICHWBAHHS TIO OICHOYHOMY CPEICTBY 7 -

pazneny Nel

TectupoBanue mno

Kpurepuu oueHuBaHMs KomuuectBo OammoB (BKiIag B
pPEUTHHT)

60-72% BBIIIOJIHEHHUS TECTA 3

73-86% BBIIIOJIHEHHUS TECTA 4

87-100% BrITOIHEHUS TECTA 5

MakcuMaJIbHBIN 0anT 5

4.2.7. Kpurepun OLEHHMBAHUSA IO OLEHOYHOMY cpenctBy 8 - TecTtupoBaHue Mo

pazneny No2

Kpurepuu ouenmnBanus KomnuectBo OGammoB (Bkiag B
pPEUTHHT)

60-72% BBIIIOJIHEHHUS TECTA 3

73-86% BEITTOIHEHUS TECTA 4

87-100% BrITIOJIHEHHUSA TECTA 5

MakcuMaJIbHBIN 0alT 5

4.2.8. Kpurepun Oll€HUBaHUS IO OLIECHOYHOMY CpPeACTBY 9 - IIpOeKT BHEYpOUHOIO

3aHATUSA
Kpurepuu oniennBaHust KonmuuectBo OamnmoB (BkJag B
pPEUTHHT)
[lenn W 3amayum COOTBETCTBYIOT | 2

pe3yJibTaTam ypoka




MeTtozsl oOyueHwus | 2
COOTBETCTBYIOT LIEJISIM U 3a7jadaM
ypoKa

B KOHCIIEKTE ypoka | 1
MPUCYTCTBYIOT  TPaKTUYECKHE
METO/BI OOYICHHSI
MakcuMasbHbIN 0asut 5

5. OueHo4YHbIe CPEACTBA IS MPOMEKYTOYHOM aTTecTAlNU
5.1. Bonipocsl ¥ 3aJaHMA K IK3aMeHY 110 TUCLUIUINHE
«IIpuknagnas xumus»

1. Knaccuduumpyiite XMMHUYECKOE ChIphE MO MpPU3HAKAM: MO MPOHCXOXKACHHUIO,
[0 arperaTHOMy COCTOSIHHIO, 110 XMMHUYECKOMY COCTOSIHMIO, IIO0 BHJAM 3aIlacos.
Ilepeuncnure MNPUHLMIBI PAlUOHAIBHOIO MWCIOJIb30BaHUA ChIpbs. IlpuBenure
pUMEPBI CTOCOO0B 0OOTAIIEHUS CBHIPBS.
2. Packpoiite nmonstue «ocHoBHOM oprannueckuii cuate3 (OOC)y». [lepeuncaure
HanOosnee BaxHbie mpousBoacTea OOC.
3. Onummre coctaB cuHTeTndeckux mowmux cpencts (CMC), crpoenue 11AB,
uxX Moromiee jerctere. OXapakTepU3yWTe SKOJOTHMYECKUE aCHEKThl MCIOIb30BaHUS
CMC.
4. [lepeunciuTe ¥ KpaTKO OMUIIUTE STalbl NPOM3BOACTBA (hopMaiblIeruaa Ha
ocHOBe MeTaHoJja. [lepeuncnure cBoiicTBa M MpUMeHeHUE popMallbIerua.
S. [lepeuncnure BUIbI 1 ICTOYHUKHU DHEPTHUH, IPUMEHAEMONU B XUMHUYECKON
MIPOMBIIINIEHHOCTU. PackpoiiTe CyIIHOCTh YSHEPTeTUIECKOM MPOOIEMBI U IPUBEIUTE
OCHOBHBIE ITyTH €€ PEIICHUS.
6. OnuirTe OCHOBHBIE CIIOCOOBI MPOU3BOJCTBA aneTuieHa. [Ipusenure
IIPUMEPBI IPUMEHEHHSI allETUIICHA.
7. [lepeuncnuTe OCHOBHBIE CITIOCOOBI TPUMEHEHUS BOJIbI B XUMHUECKON
IIPOMBIIUIEHHOCTU. OXapaKTepu3yiTe OCHOBHBIE 3TAllbl IPOMBILUICHHON
BOAONOATOTOBKH. CpaBHUTE TEXHUUYECKYIO U MIUTHEBYIO BOY.
8. Kparko onuimmre npou3BOACTBO YKCYCHOW KUCJIOTHI, €€ CBOMCTBA U

MIPUMEHEHUE.



9. OxapakTepu3yiTe COCTaB CUJIMKATOB. KpaTko ONMMIIMTE TUIOBBIE MPOLECCHI
TEeXHOJOruK. [lepeurcinnuTe OCHOBHBIE BUJIBI OTHEYIIOPOB.

10. IIpoxnaccubuiupyiite MOJUMEpHBIE Marepuanbl. HazoBute mpUMEHEHHE
MOJIMMEPOB B TEXHUKE U B OBITY.

11. OnumuTe KOHTaKTHBIA CHOCOO MPOM3BOJACTBA CEpHOM KHCIOTHI (CkuraHue
CEpPHOTO KOJue/laHa, MOJMy4eHUEe IHUOKCHAA Cephbl, OokucieHue okcuaa cepol (1V) u
abcopomus oxcuna cepsl (VI). Ontumanbhble ycioBus mpoiieccoB). [lepeuncnure
OCHOBHBIE 3KOJIOTHUECKUE TIPOOJIEMBI CEPHOKUCIOTHOTO MPOU3BOICTBA.

12. OxapaxTepusyiiTe OCHOBHBIE CIIOCOOBI MOJIy4eHUs CUHTe3-raza. [lepeuncnure
OCHOBHBIE ITIPOU3BOJICTBA HA OCHOBE CUHTE3-Ta3a.

13. CpaBHHTE TPOMBIIUICHHBIN U J1aOOPATOPHBIN CIOCOOBI MONyYEeHUs aMMHUaKa.
IlepeuncnuTe BpeIHbIE BEUIECTBA B IPOU3BOICTBE aMMHAKA.

14. Oxapakrepusyiite (¢u3MUeCKUe MeToAbl mepepadboTku HedtH. Onummre
YCTPOUCTBO PEKTU(UKAITMOHHON KOJIOHHBI.

15. OnummuTe NOPOU3BOACTBO  A30THOM  KHUCIOTHl  OKHMCIEHHEM aMMHaka.
Oxapakrepu3yiTe OCHOBHBIE SKOJOTUYECKHE MPOOJIEMbI POU3BOACTBA.

16. OxapakTepuzyiTe XMMUYECKUI COCTaB MUIIEBHIX MPOITYKTOB.

17. IlepeuucnuTe OCHOBHBIE HANpPaBICHHUS CHJIMKAaTHOM MIPOMBIILIEHHOCTH.
Packpoiite 0CHOBBI MPOXU3BOACTBA MOPTIAH/I-IIEMEHTA.

18. CpaBHHUTE TIO CTPYKType€, CBOMCTBAM W TOJYYEHHUIO KaydyK HaTypajbHBIN U
cuHTeTH4eckuil. [lepeurncnure OCHOBHBIEC HAITPABICHUS IPUMEHEHHS KayqyKOB.

19. OxapaxrepusyiiTe MPOU3BOACTBO anroMuHusA. Kparko onmummre amroMUHUEBBIN
KOMILJIEKC KPaCHOSIPCKOTO Kpasi: CBIPBE, IIPOU3BOJICTBO IIIMHO3€EMa,
AIIEKTPOIIMTHYECKOE TTPOU3BOJICTBO ATFOMUHUSI.

20. IIpoxnaccubunupyiite  ymoOpeHus 1O  pa3IU4YHBIM  TMPU3HAKAM: 10
MPOUCXOXKICHHIO, 10 PACTBOPUMOCTH, IO COCTABY.

21. IlepeunciuTe M KpaTKO OXapakTE€pU3yHTe OCHOBHBIE CIIOCOOBI MEpPepadOTKU

TBCPAOI'0 TOILIIMBA.



22. Packpoiite noHsTHE «4€pHas ~ MeTALTyprus». ONUIIUTE  OCHOBHBIE
XUMHYECKHE TPOILECCH MPHU MPOU3BOJACTBE UyT'yHa M cTajdu. ONMUIINTE YCTPOKCTBA
JIOMEHHOM TIe4H, SJIEKTPOIICUH.
23. OxapaxTepu3yilTe OCHOBHBIC€ NPHUHIMIBI M CTAJWM KOKCOBAaHHUS KaMEHHOIO
yrs.  Ilepeuncnure nOpoayKThl KOKCOBaHUS. (OxapakTepu3yWTe SKOJIOTHYECKUE
po0OIeMbl JTAHHOTO TPOU3BOJICTBA.
24. Ilepeuncnure crnocoObl  MPOM3BOJACTBA  dTaHona. OnuiudTe  CTaauu
IIPOMU3BOJICTBA 3TAHOJA Ha OCHOBE ATWieHa. llepeunciaurte 00IaCTH NMPUMEHEHHUS
ATaHoJA.

6. OueHo4YHbIe CPEICTBA IJISl TEKYIEro KOHTPOJIsl yCIIeBaeMOCTH

6.1.Pemrenne 3axau
(o1IeHOYHOE CPENCTBO 2)

3aoaua Ne 1. B HEKOTOpBIX CilydyasX MPOTEKAHUE PEaKI[MU HEUTpaIM3alud 3aBUCUT
OT MOPSJKA CIUBAHUSI PACTBOPOB KHUCIOTHI U mi€noun. [IpoBeprTe 3Ty Bepcuio, B3sB

PaCTBOPLI LIEIIOYHU U 60pHOﬁ KHCJIOTHI U B KaYCCTBC HHANKATOpa (beHOH(bTaJICI/IH.

3aoaua Ne 2. B HepTM M HeDTENpOAyKTaX BCETAa COACPKUTCI HEKOTOPOE
KOJIMYECTBO BONbI. [Ipeminoxure XUMHUECKUH CMocod €€ KOJIMYeCTBEHHOTO

OTpeJieNIeHUsI B 3TUX 00bEKTaX.

3aoaua Ne 3. PacTBOpeHHE HEKOTOPBIX BEIIECTB B BOJIE COMPOBOXKIACTCS CHUIIBLHBIM
MOIVIOIICHUEM TeIJia. DTO SBJICHUE HCIONB3YIOT JJII MECTHOTO OXJIAXICHUS, B
YaCTHOCTHU JJIA CO3[aHUsl UHANBUyaIbHbIX AKETOB, IPUMEHSIOIIMNXCA MPH JICUCHUH
TPaBM M YIIHOOB Ha CIIOPTUBHBIX COCTSA3AHUSAX, BMECTO OOBIYHOTO JIbJA.

[lonGepute BemecTBa, KOTOPhIE MOKHO HCHOJB30BaTh JJIS  HAIMOJHCHUS
oxJjaxpaaromero makera. Kakum TpeOGOBaHUSM OHHM JODKHBI  YIOBJIETBOPSTH?

[Ipennoxxure KOHCTPYKIMIO TAKOTO MakeTa, MIPOBEPHTE €r0 B ACHCTBUU.

3aoaua Ne 4. ]lelicTBre IEHHOTO OTHETYIIUTENS JABHO U3BECTHO XUMHUKaAM.



CymuiecTBytoT MOAU(UKALIMU [IEHHOTO OTHETYIIMTENS, B KOTOPBIX CEpHAasl KHUCIOTa
3aMEHEHa pacTBOPOM HEKOTOPOU CPEIHEN CONH.
Kakune comu ™oryT ObITh wHcHoONb30BaHbl isi 3Toi nenu? IlpoBepsre cBou

IMPCAITOJIOKCHUA SKCIICPUMCHTAJIBHO.

3aoaua Ne 5. Xn0poBOAOPOI JIETKO TMOJYYUTh JACHUCTBUEM KOHIEHTPUPOBAHHOM
CEepHOM KUCHOThI Ha xJjopuj Hatpus. OgHako Oonee 100 ner Ha3aa UTAIBSHCKUE
xumuku M. JleBu u C. KacTemistHu moiayduiiv XJOpPOBOAOPO M3 CMECH XJIOpHUAA

HaTpusi ¢ OOpHOM KUCIOTOM IpHu HarpeBaHUuU. OOBIACHUTE, TOUEMY 3TA PEAKIIUS UIET.

3aoaua Ne 6. 3arpsizHeHue armMocdepbl TOKCHUUHBIMH COCAUHEHUSIMU OIACHO HE
TOJILKO It 37I0POBbS KUBOTHBIX M YEJIOBEKa, OHO TPO3UT pa3pyLICHUSIM W
MIPOM3BEACHUSAM MCKycCcTBa. HampuMep, TeMHEET TOBEPXHOCTh KapTHH, HAITMCAHHBIX

MaCJIITHBIMHA KpaCKaMU C OeJIbIM MUTMEeHTOM. B uém IIpUYrHa 3TOT0?

[Ipennoxkure  cnoco®  BO3BpalleHUS  KapTHUHAM  CTapblX  MacTepoB  UX

IICPBOHAYAJIbHOTO BHAA. Hanumure Bce YPaBHCHUA PCAKIIUH.

3aoaua Ne 7. Ilo mepe pacmmpeHuss MaciiTaboB XMMHYECKOTO MPOU3BOJCTBA, K
COXAJICHHIO, BO3PACTAET YHMCIIO BBIOPOCOB BPEIHBIX BEIIECTB, B YAaCTHOCTH, (heHoJIa B
Oommznexaniue BOAOEMBI. JKHTENMM YacTo JKAIyIOTCS Ha XapaKTepHBIM 3amax
KapOOJIKU, UCXOMAIIUNA OT BOABI (ITOPOT BOCHIIPUATHS 3amaxa JOBOJBHO OJM30K K €ro
MpeeIbHO JOMYCTUMOM KOHIIEHTPAlMHU B BOJIE), @ 3aTEM U Ha CUMIITOMBI OTPaBJICHHUS
— PBOTY U 0OJIM B MOJIJIOKEUYHOM 00IACTH.

CriocoObl OUMCTKH BOJIbI, IPUMEHSIEMbIE HAa BOJOOUYHCTHBIX CTAHILIUAX, OKA3bIBAIOTCS
ManodpdexruBHbiMU (Ttouemy?) Ilpennoxure crnoco® O4MCTKH BOIBI OT (peHoIna,

KOTOpBII\/’I MO>KHO OBIJIO OBI MPUMCHUTD Ha CTAaHIIMH BOJOOYHNCTKHU.

3aoaua Ne 8. OnHa U3 cTaaui MPOU3BOJCTBA CEPHOM KHUCIIOTHI — OKUCJIEHHUE OKCHJIa

cepnl (IV) B okcup cepsl (VI).Kucnopon BcTtynaer B peakuuto ¢ okcuaom cepol (IV)



TOJIBKO B YCJIOBUSIX BBICOKOW TE€MIIEpaTyphl U MPU HAJTUYMM KaTajlnu3aropa, KOTOPBINA
TpeOyeT 4acToil 3aMEHBI.

[IpennoxuTe OKUCIUTENb, KOTOPBIA MO3BOJSCT MONy4uTh okcup cepbl (VI) mpu
KOMHATHOI Temrmeparype 0e3 mpuMeHeHus karanu3aropa. OueHnTe BO3MOXXHOCTH €T0

HCIIOJIb30BaHMA B ITPONU3BOJACTBC.

3aodaua Ne 9. JlucTiinupoBaHHas BOA 4aCTO MCHOJb3YeTCs B ObITY (Hampumep, JUIs
MIPUTOTOBIICHUS AIIEKTPOJIUTA aKKyMYJISTOPHOU Oarapem), B 1a00paTopusix, MOITOMY
OYeHb BaXHO  OBICTPO  ONpEAENuThb, SABISETCS JM  HUMEIoHascs  Boja
JUCTUJUTMPOBAHHOM WJIN HET.

[Ipennoxkure cmoco® C€ MOMOILIBID KOTOPOTO MOXHO OBICTPO  OTJIMYUTH
IUCTUJUIMPOBAHHYIO  BOAY OT  BogomnpoBoaHoil. IlpoBenutre HeoOxoaumble

XUMHUUYCCKUEC PCAKIINU.

3aoaua Ne 10. UlkonpHuK U3 baky momy4usi XJop HarpeBaHWEM B MPOOUPKE CMECH
kpuctauioryapara xjgopuga maraus (MgClye 6H20) ¢ okcumom mapranua (IV).
[IpoBepbTe crocob mronbHUKA HA OnbITe. OOBSCHUTE CyTh TPOUCXOISIINX PEAKIIHM.
Kakue comu MOryt OBITh HCHOIB30BaHBI JJIi ONBITA BMECTO YIOMSIHYTOTO

KpucTauioruapara?

3aoaua Ne 11. Ha 3aB0oJl CHHTETUYECKOTO aMMHUaKa MPOU3BOAUTENBHOCTHIO 250 T/CyT.
MOCTYNAET a30T, OCTATOYHOE COAEpKaHUE KUCIopoAa B KoTopoM coctasiseT 0,8%.
[TpakTuecknii pacxon aszoro-BogopomHoii cmecu — 3000 mm® ma 1 T NHa.
OnpenenuTs CyTOYHYI0 MOTPEOHOCTh YHUCTOTO BO3AyXa (OOBEMHBIE NTONM a30Ta U
kuciopoaa coctaBmsaror 80% wu  20%, COOTBETCTBEHHO), HEOOXOAWMOTO IS

HIOJTYYEHHsI a30Ta.

3adaua Ne 12. B mpou3BOJICTBE a30THOW KHCJIOTHI OKHUCJIEHHEeM 17 Kr aMmuaka

noiaydyeHo 54 kr a3otHoil kuciaotel. Onpeaenuth Bbixog HNOj; m maccoByro m0io

IMPOU3BOACTBCHHLBIX IIOTCPb.



3aoaua Ne 13. B koHTakTHOM ammapate B TeueHue 12 4. okucisercs 180 T okcuaa
ceppt  (IV), cremenbr  oxucieHuss  cocrapiusier  98,5%. Onpenenutsb

IMPOU3BOANTCIILHOCTD allliapaTra B KT /4.

3aoaua Ne 14. Ilpu npou3BOJACTBE CEPHOU KUCIOTHI KOHTAKTHBIM criocoooM u3 30 T
MMPUTA, MaccoBas J0Js1 cepbl B KOTOpoM 42,4%, nonyyeHo 33,6 T CepHON KUCIOTHI.

Onpenenuts Bbixoa HoSO4.

3aoaua Ne 15. TIpou3BOAUTEIBLHOCTD MEYH JUIsl 00KUTa nuputa cocrasiset 30 T/CyT.
Boeixon oxcuma cepol (IV) — 97,4%. Onpenenuth CyTOUHYIO MPOU3BOAUTEIBHOCTD

nieun 1o SOy, ecii maccoBas 4oJisd cepol B mupute 42,4%.

3aoaua Ne 16. T'azoBast cMech, coaepxkarias 7% SO2, 11% O, u 82% Nj, moctymnaeT B
KOHTaKTHBIM ammapar, rae 97% oxcuna cepsl (IV) okucisercs B SO3. Onpenenuthb

COCTaB ra30BOM CMECH Ha BBIXOAC U3 KOHTAKTHOI'O aIlllapara.

3aoaua Ne 17. TonoBas NMPOU3BOAUTEIBLHOCTh JOMHBI cocTaBiaser 1800 Teic. T
gyryHa. OnpenenuTs HHTCHCUBHOCTH MPOIlecca BBITIIABKH YyT'YHA, €CIIH TOJIE3HBIN

00B6M mmeun cocrasisieT 2700 M2,

3aoaua Ne 18. Kakas macca u 00bEM Kuciopoaa (TeopeTudecku) TpeOyercs s
CHUHTE3a KOHILIEHTPUPOBAHHOW a30THOM KHUCIOTHI, €CIM UCXOAMTh M3 OKCHAA a30Ta

(IV), Bozp! u kucaOpoaa?

3aoaua Ne 19. O6bEM KOHTAKTHOM MacChl B anmapare okuciaeHus: okcuaa cepsl (IV) B
oxcup cepsl (V1) cocrapnser 14,5 M3, TIpou3BoUTENBHOCTS KOHTAKTHOTO anapara —

360 1/cyT. (mo H2SO4). OnpenenuTs HHTEHCUBHOCTH MPOIIECCA OKUCIICHHUS.

3aoaua Ne 2(0. KonuentpupoBanHbie pacTBopbl KMnQO, BBI3BIBAIOT 0KOTH CIU3UCTON

000JIOYKH MOJIOCTH pTa, MMOICBoaa, XCIyIKa. B xauectBe KIIPOTHUBOAOUA» IIPU TAKHUX



0KOTaX MCIONB3YIOT pacTtBop, B 1 1 koroporo co- aepxurcs 50 mu 3%—Horo
pactBopa mepokcuna Bogopona U 100 mu cromoBoro ykcyca (3%—HbIii BOIHBIN
pacTBOp YKCYCHOW KHCIIOTHI). Paccunrtars 00BEM Taza (H.y.), KOTOPBIH BBIICIACTCS

npu oopadoTke 1,58 r KMnO4 U30bITKOM TaKOTroO pacTBoOpa.

3a0aua Ne 21. B TexHudyeckoM KapOuae kamblusa coaepxkutcs 80% umcroro
Beniectra. M3 100 r Takoro kapbua noixydeHo 67 r yKCyCHOU KUCIOThL. Onpeaenure

BBIXOJ] YKCYCHOU KUCJIOTBI.

3aoaua Ne 22. TlopcuuTaTh CyTOYHYIO TPOU3BOJAMTEIBHOCTH IMEUH KHUIIAIIETO CIIOS
(KC), ecnu mone3Hslii 066éM neun paseH 100 M3, a MHTEHCUBHOCTE 00KHMIa MUPUTA

coctasisieT 1000 kr/mM3-cyT.

6.2. KoutposbHas padora mo reme «Boxa»
(o1ieHOUHOE CPeAcTBO 3)

| BapuanT

1. Kro BnepBbie O0CyIIECTBUI CUHTE3 BOJIbI?

2. Tlouemy sii1io HE TOHET B CONEHON BojiE?

3. B kakom opraHe uejoOBEeKa COACPKUTCA HAMOOJbIIEe KOJIWYECTBO BOAbI? B
KAaKOM — HauMeHblee?

IToToHeT 1 cranpHas uria B abcomoTHO yrcToi Boje? [louemy?

[Touemy B xapy npecHasi BOJA IIOXO YTOJSIET KaxIy?

Yemy paBen pH B Bomoéme, B koropom rudHeT poioa? [louemy?

[Touemy «uBETET» BO/Ia BOAOEMOB?

UTo MemaeT NOJyYEHUIO HICATBHO OUUILIEHHON BOJOIIPOBOIHOM BO/BI?

Kakas cpennss Hopma coaepxanus gpropa B Boae?

0. Kak B poMamHMX YCJIOBHUSIX OMNPEACIUTh, *KECTKOM WM MSITKOW BOJOW MBI
oJb3yemcs?

11. Tlouemy HEKOTOpBIC BHUIbI OOUTAIONIMX B MYCTBIHE >XMBOTHBIX MOTYT JOJITO
JKUTH 0€3 BOIbI?

12. Ckonpko BOABI B CYTKM MOTpeOyeTcsi OpraHu3My 4YeJjoBeKa s Ipoliecca
MUILEBapEeHUS?

13. Tlouemy B xapy npecHasi BoJa IJIOX0 YTOJSET KKy ?

14. Yro Takoe MmukpoOHOE yncyio? [l 4ero ero onpenesnstor?

15. ITpu xakom aHanuze Boabl npuMeHsatoT KI? OnummTe xon onpeneneHuii.

RO~ O A



Il Bapuant

Kakoll Bo3yX TsKeslee — CyXOd WIIHM BJIAXKHBIA?

MOo3kHO 71 BBICYIIUTH Oenb€ Ha Mopo3e? [louemy?

Ha3oBute cocTostHUS BOJIbI, IPUHATHIE B METEOPOJIOTUH (T1ap,...)

[Touemy HEKOTOpPBIE )KYUKH MOTYT Oerath 1o Boje?

[Touemy HeNb34 JOJITO TUTH MOPCKYIO BOAY?

Uemy paBeH pH noxaeBoi BoJbI?

Kaxk ounctuts Boay pek ot KI? (mpoObupodyHbIe OIBITHI).

Mo>HO JI1 HaJlMBaTh B YaHUK ropsA4YyIO BOAY M3-TIOJ KpaHa, 4ToObl OH ObICTpee
HarpeBajics?

9. Hammuue kakux coeauHeHM B Bojae ompeaenseT e€ xeéctkocTh? KakoBo
YUCJICHHOE 3HaYEHUE MOHOB (Kakux?) B MSTKO# Bojie?

10. Kaxkoe Bpems 4eTTOBEK MOXKET MPOKHUTH 0€3 BOIBI?

11. Tlouemy CBUHIIOBbIE TPYObl HEIPUTOAHBI JJIsl TTOJIaYM TUTHEBOU BOJIbI?

12. Ckombko BOABI HEOOXOAMMO OpraHm3Mmy denoBeka B Cubupu a)npu
MUHUMaJIbHOM (u3nyeckord Harpyske; O)npu (¢U3HMYECKON Harpy3Ke CpeaHeu
TSXKECTH?

13. Tlone3Hbl I MUHEPATHHBIC BOABI U KaK UX CJIEIYET IMUTH?

14. Kaxkue TuIbl 3arpsa3HeHUN COAEpKATCA B pEUHON Bozie?

15. [Ilpu kakom aHanmu3e BobI ucoiab3ytoT KMNnO,? [lpuBeaute 3Ty peakiiuio.

NGO~ WDE

6.3. Ilpe3enTanusi:
(otreHouHOE CpeacTBO 4)

[ITkana oneHUBaHUS

OO0pa3noBHIH,
Munn- . . TIPUMEPHBIH,

Heckpur- . W3no0xeHHbIN, 3aKOHYEHHBIH, . o
MaJIbHBIN o N JOCTOWHBIN Onenka

TOPBI PACKPBITHIA OTBET | TMOJIHBIH OTBET
OTBET NO/IpasKaHHs

OTBET
[Ipobnema [IpoGema
ACKpBITA. ACKpbITa
[IpobGnema packp packp
[Ipobnema IIpoBenen ananus MOJIHOCTBIO.
packpsiTa HE
HE npobnemsl 0e3 [IpoBenen ananm3
MOJTHOCTBIO.
PackpeiTie | packpsiTa. BEIBOMEI He MPUBJICYCHUS poOIIeMBI C
npoOeMsl OtcyTtcTBY JIOTIOTTHATETLHON MPHUBJICYCHUEM
ClleJIaHbl H/AIIH .
10T JIUTEPATYPBHI. JOTIOJTHUTEILHON
BBIBOJIBI HE
BBIBOJIBL. He Bce BBIBOIBI JUTEPATYPHI.
000CHOBAaHBI.
CIIENaHbl W/ WIN BriBozs!
000CHOBAHBI. 000CHOBAaHBI.
IIpencrasn | [IpeacraBnsemast | [Ipeacrammsiemast IIpencrasnsiemas
siemas uHpOpMAIHS He MHpOpMALHS nHpOpMALHS
uHpOpMaL] | CUCTEMaTH3UPOBA | CUCTEMAaTU3UPOBAH | CHCTEMAaTH3MPOBA

[pencraene | us Ha W/WIK He au Ha,

HUE JIOTMYECKH | TIOCJIEOBATENbHA. | MOCIE0BATeNbHA. | TIOCIE0BaTENbHA
HE Hcnonb3oBan 1-2 | Mcnonb3oBaHo U JIOTUYECKH
csa3ana.He | mpodeccuonansn | Goinee 2 CBsI3aHa.
WCIIOJIb30Ba | BIK TEPMUH. npodeccuonanbabl | Mcnonb3oBaHo




HBI X TEPMHHOB, ooxee 5
npodeccro podeCCHOHABH
HaJbHBIC BIX TEPMHUHOB.
TEPMHUHBI.
He
HCTIOJIb30Ba
HBI
[Iupoxo
nngpopmar; | Mcronp3oBaHsbI
Hcnonw3oBanbl HCIIOH30BaHbI
HOHHBIC WHPOPMAITHOHHBI
nHGOPMAIMOHHBIE | HH()OPMAIMOHHBI
TEXHOTIOTH | € TEXHOTOTIH TEXHOJIOTUU € TeXHOJIOTHU
OdopmieHn | u (PowerPoint) . .
. (PowerPoint). He (PowerPoint).
e (PowerPoin | gactu4Ho.
Oonee2 ommOOK B OTcyTCTBYIOT
t). bBonmprre | 3-4 ommOKy B .
. | mpencraBisieMon omuOKH B
4 ommOOK B | MpeACTaBIACMOK .
UHPOPMAITHH. MpeJICTaBISIEMON
npeacTasnsd | HHQOpMAIIHH.
N UHPOPMAITUH.
eMOK
nHpOopMaI
Hu.
OTBeTHI HA
OTtBeTHI Ha
Her Tonbko OTBETHI Ha BOIMPOCHI MOJTHBIC
OTBeThI HA BOIPOCHI TIOJTHBIC
OTBETOB Ha | DJIEMEHTAPHBIC C TIPUBHUJICHUEM
BOIPOCHL I/I/I/IHI/I YaCTUYHO
BOMPOCHIL. BOIIPOCHI. MIPUMEPOB W/WIIH
TOJTHBIE. o
MOSICHCHHUH.
Hrorosas oLeHKa:

6.4.0T14eT N0 1a00pPaTOPHBLIM padoTam
(OueHnouHo€ CpeacTBoO S)

HaumeHoBaHus 1a00paTopHbIX padoT I 0TYETA
Jlabopamopnas paboma 1. Beonnoe 3anstue. TexHuka 0e30nacHOCTH

Jlabopamopnas paboma 2. Pemenue 3aaau.

Jlabopamopnasa paboma 3. Pewenue 3a0au no meme «TexHuxo-skoHomuyecKkue
NOKA3amenu XuMU4ecKux npou3e00Ccme

Jlabopamopnas paboma 4. AHanus BOJIbI.

Jlabopamopnas paboma 5. KokcoBaHre KaMEHHOTO YIS

Jlabopamopnas paboma 6. JIabopaTOpHOU MOTYyUYEHUE CEPHOUN KUCIOTHI KOHTAKTHBIM
cniocobom. Pemenue 3amady. Cemunap no teme «IIponu3BojCTBO CEpHOM KUCIOTHI.
poOJIeMbl CHHTE3a aMMHUAKa U a30THOW KUCJIOTHI.

Jlabopamopnas paboma 7. IIpon3BoacTBO a30THOM KHUCIOTHL. [loyueHnue a3oTHOMU
KHCJIOTHI B TaOOPATOPUH KAaTAUTUTUYECKUM OKHUCIICHUEM aMMHUaKa.

Jlabopamopnas paboma 8. PelnieHre NpakTUYECKUX 3aad.

Jlabopamopnas paboma 9. IlpuroroBiaeHue JETKOIJIaBKUX CTEKOJ. [Ipurotosnenue



OKpAIIIEHHOTO CTEKJIA.

Jlabopamopnas paboma 10. Ilonyuenue Meau BoccTaHoBiacHHeM okcuaa meau (I1)
BostoposioM. [Tomyuenue xene3a 1 Xxpoma alfoMOTEPMUIECKUM CIIOCOOOM:
Jlabopamopnas paboma 11. JlabopaTtopHbIii cOCO0 KPEKHWHTa KEPOCHUHA.
Jlabopamopnas paboma 12. [lonydeHne TUTMEHTOB U MACJISTHOW KPACKH.
Jlabopamopnas paboma 13. I3roToBieHre U3ICTNI U3 PA3HOTO MOJIMMEPHOTO KIIesl.
Jlabopamopnas paboma 14. Bapka Mpljia U U3y4eHHE €0 CBOMCTB.

Jlabopamopnasa paboma 15. AHamv3 TNHIIEBBHIX MPOTYKTOB C HCIIOIH30BAHUEM

Ka4CCTBCHHBIX peaKuHﬁ.

6.5. Koncnekr ypoka no teme «IIpon3Boacrso ...»
(oLIeHOYHOE CPEeNCTBO 6)

Cxema KOHCIIEKTa ypoka

. Tema ypoka

. e ypoka (I0JKHBI COOTBETCTBOBATh PE3yJIbTaTaM ypoKa)

. 3a7a4u ypoka (JI0/KHBI COOTBETCTBOBATH IEJISIM YPOKa)

. Metonb! u hopmbl 00yUeHHUs (JI0OTKHBI COOTBETCTBOBATH LIEJISIM U 33/1a4aM ypoKa)
. Tun ypoka

. Bun ypoka

. CpeacTBa oOyueHus

. DTanbl ypoka (JI0JKHBI COOTBETCTBOBATh TUITY YPOKa)

. @opMBI KOHTPOJIS (CPeICTBA OLIEHUBAHUS, KPUTEPUH OLIEHKN)

O 00 1IN DN W~

6.6. TecrupoBanue no pasneny Nel «Heopranudeckasi npOMbIILIEHHOCTb)
(Ouenounoe cpenctso 7)

1. XuMnyeckue peakiium He NPOUCXOIST B Mpoleccax:
a) ooxura; B) BOCCTAHOBUTEIBHOM IJIABKU;
0) moJIy4eHus CIJIABOB; T) 2JIEKTPOIN3A.

2. IIpou3BOAUTENLHOCTH ANNAPATA HMEET PA3MEPHOCTD:
a) 1/T; 0) M°/T; B) MOJIB/M?, r) m°/cyT

3. B npou3BoaCTBE a30THOM KUCJIOTHI IPU OKUCJIEHUHA aMMHAaKa
He MCIO0JIb3YeTCH:

a) BbICOKas TeMIIeparypa; B) JIABJICHUE;

0) Karamu3arop; T') U30BITOK KUCTIOPO/Ia

4. Hax Tpy0amMu a30THO-TYKOBBIX 3aBO/I0B HHOITIa HA0IIOXAKOTCS BHIOPOCHI



KpPacHO-0yporo AbIMa, COAePKAIIEr0 OKCH/IBI a30Ta, — «JIHUCHI XBOCT». B HéM
coosronaercst pasaoBecue: 2 NO; > N2O4, AH < 0.

Korna MHHTEeHCUBHOCTH OKPACKHU «JIHChEro XBOCTay 0oJIbIIIe:

a) 3UMOI; 0) meTomMm; B) BECHOI; ') OCEHBIO

5. "3 100 1 cepHUCTOrO ra3a MOKHO MOJYYHMTh CEPHbIA AHTHAPHU/ €O CTENEHbIO
npespamenust 95% , Mmacca KOTOPOro cOCTABMT:
a) 3392 r; B) 3504 1; 6) 301,0 r; r950r

6. IIpu npou3sBoOACTBE AMMHAKA HEOOPATHUMO OTPABJISIIOT JKeJIe3HbIN
KaTaJIu3aTop:
a) COu CO; 0) coeIMHEHUS CEPBIL; B) KHCJIOPOJ; T) IMapbl BOJBI.

7. K mpuHIIUIIaM XUMHUYECKOTO MMPOU3BOICTBA HE OTHOCHUTCS:
a) LUPKYIISLNS;

0) 6€30TXOAHBIC TEXHOJIOTHH;

B) KOMIUIEKCHOE UCITOJIb30BAHHE CHIPHS;

r) uroranms.

8. B kpacHosipcKkoM Kpae 0TCYTCTBYET IPOU3BOIACTBO:
a) CHHTETUYECKOTO KayJyKa,; 0) 30110Ta; B) HUKEJS; TI) XpoMma.

9. B npou3BoAcTBe aMMHAKAa HEOOPATHMO OTPABJISIIOT KATAJIM3aTOP:
a) OKCH/IbI YIVIEPO/AAa; 0) COeIMHEHMUS CEPBI;
B) TIapbl BOJIBI; T) TSKETBIC METAIIIBI

10. KartanuTu4yeckuM npoueccoM He A6/11emcs

a) OKMCJICHHE aMMHaKa B TPOU3BOACTBE a30THOW KHUCIIOTHI,
0) 0OXXHUT CEpPHOTO KOJTUE/IaHa;

B) TIOJy4YEHHE CEPHOTO aHTUIPUIA;

r) 00pa3oBaHue POTOXMMUYECKOTO CMOTa.

11. YkaxuTe TOJIbKO BEPHbIE YTBEPKACHUS.

a) «HamarsIpb» ¥ «HAIIATBHIPHBIN CIUPT» UCHOJIbL3YIOTCH B MeIUIIUHE.

0) «HamarpIpb» - 3TO COJIb M «KHAIIATHIPHBIN CIIUPT» - 3TO PACTBOP AaMMHAKA.
B) «HamaTteipb» U «HAIATBIPHBINA CIIUPT» - 3TO OJIHO U TO K€ BEILIECTBO.

r) «Hamarslps» U «HaIIATBIPHBINA COUPT» - 3TO BEIIECTBA, PA3JIMYAOIIHAECS 110
3arnaxy.

12. DyeMeHT Urpaer 00JbIIYI0 POJIb B YCKOPEHHH CO3PEBAHUA IJIOAO0B.
a) a30T 0) ¢ochop B) KaJIUA ') MarHui

13. U'TH - 310
a) MHCTUTYT TpaHCopTa HEPTU
0) anmapar MCnoJIb30BaHMS TEILUIOThl HEMTPAJIN3aluU



B) MHAUBUIYAJIbHbII TAMOXEHHBI HOMED
') HHCTPYKIHUSA 110 TEXHUYECKOMY HAJ30PY

14. 2NH3 + CO2 ---> CO(NH3)2 + H2O — 310
a) Peaknusa Bénepa 0) bazaposa B) bytieposa r)
beptio

15. Ha oxkcua Maruusi Maccoii 41 nojaeiicTBOBaJIM pacCTBOPOM, coaep:kamum 15r
a30THOM KM CJI0THI. Macca nmoJiyYeHHOM COJIU:
a)0.86T 0)86T B) 1481 r)1.48r

16. O0Bem azora (H. y.), 06pasyomuiicsi npu okucaennn 112 m° amvunaka u
NMPAKTHYECKOM BbIX0/e a30Ta 65%, paBen:
a) 36.4 m* 0) 3.64 m* B) 86.2 M° r) 56 M3

17.Cnoco6 baiiepa — 310

a) ImpolLIeCC TUAPOIN3a alFOMUHATa HATPUS

0) cioco0 BbIJIeNICHUs TNIMHO3eMa U3 HedennHa

B) C110Cco0 BbIeJIeHHsI INIMHO3eMa U3 OOKCUTA

') coco0 OYUCTKU alFOMUHUS OT MEXaHUYECKUX MPUMECEH

18. ®opmyaa kpuosanra
a) Al,O3 0) NaszAlFe B) NaAlO, r) Na[Al(OH)4]

19. B npou3BOACTBE YYyIyHA MPOMCXOIAT PEaKIUM:
a) oOparumeble; 0) OKUCTICHUS; B) BOCCTAHOBJIEHHS; T) KaTAIUTHUYECKUE

20. I'opHbIe MOPOaBI, COAEPKALIUE KeJIe30 B TAKUX KOJIUYECTBAX, IPU KOTOPbIX
HUX TEXHUYECKH M IKOHOMUYECKH 11eJIec000pa3Ho nepepadarbIBaTh, HA3LIBAIOT
a) sKeJIe3HbIMHU pyaamMu 0) duirocamu B) KOHIIEHTpaTaMHU T) MIHUXTOU

21. Yka:xkure KOHBEpPTOP

IMpoayKTel
TOpPEHHS BanHa

a3

A Boamyx u
1 KHCJI0pOoA

3arpy304Hble OKHa

“,
[ R
<

Kenod :

a) 6) Pereneparopsi



Kczopox

71 N

UM
l

r)

22. OTmeTbTe JIUIIHEee
a) llnmak 0) llnam B) Hlnar r) 3omna

23. MonekymsapHbIi a30T mHepTeH. Haxoasck B cocTaBe BO3MyXa, OH HE pearupyer
JAXKE C TAKUM aKTHBHBIM OKHCIIUTENIEM, KaK KACIOPO, B KOTOPOM TOpPHUT J1aK€ MEHEE
aKTUBHBIN, YEM a30T, HeMeTail - yrepoa. [Ipobnema. B yem npuunHa npoTuBopedns
MEXIY BBICOKOW PEaKUHOHHON CIIOCOOHOCTBIO OJUHOYHBIX aTOMOB a30Ta U
MHEPTHOCTBIO MOJIEKYJIIPHOTO a30Ta?

24. Meranueckuid XpoM IIONy4aroT BoccTaHoBIeHHMEM ero okcuga CrOs
METALIMYECKUM allfOMUHUEM. Bbruuciure Maccy XpomMa, KOTOPBIH MOXKHO IOJTYYUTh
IIPH BOCCTAHOBJICHUM €r0 OKCHJIa Maccou 228 T, eCclii MPaKTUYSCKUN BBIXOJ Xpoma
cocrtaBiaeT 95 %.

25. KapOoHat Harpus B3aUMOJEUCTBYET C COJISTHOM KHUCJIOTOW. Bwrumciure, kakyro
Maccy KapOoHaTa HaTpus HYXXHO B3SATh IJis MOJdydeHus: okcuaa yriepoma (IV)
00nEéMoM 28,56 11 (H. y.). [IpakTrdeckuii Beixoa npoaykra 85%.

6.7. TectrupoBanue no pazaeiay Nel «Oprannyeckasi IpOMbIILIJIEHHOCTH)»
(Oenounoe cpenctso 8)

1. K npuHIMIaM XHMHYeCKOT0 MPOU3BOJACTBA HEe OTHOCHTCSI:
a) IUPKYJISIINS;

0) 06€30TXOHbIC TEXHOJIOTHH;

B) KOMIUIEKCHOE MCTIOIb30BAHHE CHIPHS;

r) rorarus.

2. B ocHoBe pacuéra MaTepHaJBLHOIO 0aJIaHCa MPOU3BOACTBA JIEKUT 3aKOH:
a) JICMCTBYIOIIMX MaccC;

0) CoXpaHEeHUsI MacChl BEIIECTBA;

B) mpuniun Jle [larense;

r) boitna-Mapuorra.

3. TepMoauHaMH4YeCKasl YCTOMYMBOCTH YIVIEBOJOPOAOB IOHUKACTCHA C POCTOM



TeMIlepaTyphbl B pPsiy:

a) CnH2n+2, ACnH2n, CnH2n, CnH2n-6;
0) ACnH2n, CnH2n+2, CnH2n, CnH2n-6;
B) CnH2n—-6, CnH2n, ACnH2n, CnH2n+2;
r) CnH2n+2, CnH2n—6, ACnH2n, CnH2n.

4. HpOI/I3BOIlCTBO ME€TaHOJa PAallHOHAJIBHO OPraHnu3oBaTb COBMECTHO C

MPOU3BOJACTBOM:
a) ATaHOJIA; B) aMMHaKa,
0) CEpHOI KUCJIOTHI; I') alleTUJIeHa

5. 2NH3 + CO2 a CO(NH2)2 + H20 —»3T0
a) Peakuusa Bénepa 0) bazaposa B) byTnepona r) beptio

6. K ucrounnkam paguanuu, co31aHHbIe YeJI0BEKOM, OTHOCHTCSI:

a) COJIHEYHbIE JIy4H;

0) Aa1epHbIE B3PbIBBI

B) BHYTPEHHE 00yueHHE YeJI0BeKa 3a CUET PAAMOHYKIHIOB (C BOION U MHUIIICH)
T') paliOaKTUBHBIE N30TOIBI B TOPHBIX MOPOIAX

7. HE oTHocHuTCH K mepepadoTke HepTH
a) KOKCOBaHUE

0) ¢pakuroHHAs TIeperoHKa

B) TEPMHUUECKUN KPEKUHT

') KaTaJTUTUYECKUN KPEKUHT

8. Camas Jierkas ¢ppakuus
a) Ta30MJIb

0) TUrpouH

B) OCH3UH

') Ma3yT

9. Pacuienvienue HegrenpoaykToB noa AecreueM remmneparypsi 480 0C B
NPUCYTCTBUM KATAJIU3ATOPA:

a) MUPOJIU3;

0) TepMHYCCKHUI KPEKHHT,

B) KaTAIUTUYECKUI KPEKUHT;

') TUIPOKPEKUHT

10. IourpaiiTe B «<KpeCTUKH-HOJIUKW». [lokaxuTe BHIMTPHIIIHBINA Y Th,
KOTOPBIil COCTABJIAKT MOJUMEPbI, MMEKIINE JHHEHHYI0 CTPYKTYPY-

Kayuyxk ennymounn [Tesutronosa

[TonunponuieH JlaBcan Pesuna

[Tonmustunen auskoro | @enondopmanbaeruaasie | [lommdyTunen
JaBJICHUS CMOJIBI BBICOKOTO JIABJIECHHUS




11. Kakue npou3BoACTBA OTHOCSIITCH K OPraHMYeCKOil XMMUYEeCKOil TeXHOJI0run?
a) BBICOKOMOJICKYJISIPHBIX COCTUHEHU;

0) cTekiia, KepaMUKH, BOKYIINX MaTEPHUAIIOB;

B) PEAKUX METAJIJIOB;

T') IPOIYKTOB M3 IPUPOIHBIX YIIICBOJOPOIOB;

1) MUHEPAJbHBIX KUCIIOT, I1€JI04EH, COMeH;

€) aMUHOKHCJIOT, (PEpMEHTOB, aHTUOMOTHUKOB.

12. 3anumnTe ypaBHEeHUs peaKkluii, C IOMOIIbI0 KOTOPBIX MOKHO OCYILIECTBUTH
NpeBpalleHNs:
KOH . t,C CH,CI, AICI
CEHq 3 Xl (coHpT) ) CEHE Lk o XE & 33

KMnoO,, H, t

E— CEHEFCHE » };.3.

13. IIpu B3aumopeiicteum 30 r nmpeaebHOr0 OTHOATOMHOIO CIIUPTA ¢ HATPHEM
BbIICJIMJICA BOJOPOA B KOJMYECTBE, HOCTATOYHOM /ISl THAPUPOBaHHSA 5,6 J
3TWIeHa (H.y.). Onpenennte MOJIeKyJIAPHY0 GopMy.ry ClIHPTA.



JluceT BHeceHUs U3MEeHeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vy0 POrpaMMy JUCITUTUTHHBI
Ha 2021/2022 y4eOHbIit To1

B nporpammy BHOCSITCSI CIEAYIONTUE U3MEHEHUS:

1. O6noBnena u comtacoBaHa ¢ Hayunoit OuOmmotexoir KITIY wum. B.IL
AcradpnreBa «Kapra muteparypHoro obOecrniedeHus (BKJIIOYasi DJIEKTPOHHbBIC
pecypcebl)»,  coaepXamiasi  OCHOBHYIO U JIONOJHUTEIBHYIO  JIUTEPATypYy,
COBpeMEHHbIe MpodeccuoHambHble 0a3bl JaHHBIX U UHGOPMALMOHHBIE
CIIPABOYHBIE CUCTEMBI.

2. Oo0nopnena «Kapra MarepualbHO-TEXHHUYECKOW 0a3bl  JIUCHUILTUHBD,
BKJIIOUAIOIAs ayIMTOPUU JJIS TIPOBENICHUS 3aHSITHU JIEKIIMOHHOTO THIIA, 3aHATUN
CEMHUHApPCKOTO THUIIA, KYpPCOBOT'O MPOECKTUPOBAHUS (BBIMOJHEHUSI KYpCOBBIX padoT),
TPYNIOBBIX W HUHAUBUAYAIbHBIX  KOHCYJbTAlMM,  TEKYIIET0o  KOHTPOJIs
YCIIEBAEMOCTHU M MPOMEKYTOUHOM aTTECTAINK, IOMEIIECHUS JIsl CAaMOCTOSITEILHOM
pabotsl ooyvaromuxcsi B KI'TIY um. B.I1. ActadpeBa) u KOMIUIEKC JIMIIEH3UOHHOTO
¥ CBOOOJHO PacipoOCTPaHsIEMOro IPOrpaMMHOTO 00€CTIEUEHUS.

[Iporpamma ogo0peHa Ha 3aceanuu Kadenpoi-pazpadoTurka
«12» mas 2021r., nporokon Ne 9

BHecenHbIe n3MEHEHUS YTBCPIKIAAKO:

E.M. Aatunosa

3aBeqyrommii Kadeapoii /// ;/4/5/7771

OnoOpeHo Hay4YHO-METOAUYECKHM COBETOM CHEHAJIbHOCTH (HampaBlIeHUs
noarotoBku) ¢akynsrera bI'X

«21» mas 2021 r. IIporokon Ne 4 2
[Mpencenarens HMCC (H) H.M. T'opiienko




JIueT BHeceHUsI U3MEeHEeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vy0 POrpaMMy JUCITUTUTHHBI
Ha 2020/2021 y4eOHsIit To1

B nporpammy BHOCSITCSI CIEAYIONTUE U3MEHEHUS:

1. OOHOBEHBI TUTYJIBHBIC JIUCTHI paboueil mporpamMmbl, (OHIA OIEHOYHBIX
CPEACTB B CBA3M C M3MEHEHUEM BEJOMCTBEHHOW TMPUHAMICKHOCTH —
MunucTepcTBy npocsenieHus Poccuiickon @enepanuu.

2. O6nonena u cornacoBana ¢ Hayunoii Oubmuotexoir KITIY um. B.IL
AcrapnreBa «Kapra mnuteparypHoro obOecrniedeHus (BKJIIOYas DIEKTPOHHbBIC
pecypcbl)»,  coaepxamias  OCHOBHYIO U JIONOJHUTEIBHYIO  JIUTEPATypYy,
COBpeMEHHbIE MpodecCHOHaNbHbIE 0a3bl  JaHHBIX ©W  WHOOPMAIMOHHbIE
CIIPaBOYHbBIC CUCTEMBI.

3. OOHoBneHa «Kapra wmarepualbHO-TEXHUYECKOW 0a3bl JUCHUILIAHBDY,
BKJIIOYAIOIAsl ayIUTOPUU JJIsl POBEJEHUS 3aHSATUNM JIEKIIMOHHOTO THUIIA, 3aHSTUN
CEMHUHApPCKOTO THUIIA, KYpPCOBOT'O MPOEKTUPOBAHUS (BBIMOJHEHUSI KYPCOBBIX padoT),
TPYNIOBBIX W HUHAUBUAYAIbHBIX  KOHCYJIbTAlMM,  TEKYIIETO  KOHTPOJIs
YCIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAallUU, TOMEIEHHUS Il CAMOCTOSATEIbHOM
pabotsl ooyuaromuxcsi B KI'TIY um. B.I1. ActadpeBa) 1 KOMIUIEKC JTUIIEH3MOHHOTO
U CBOOOJTHO PacpOoCTPaHIEMOT0 MPOrpaMMHOIO 00ECIIEUEHUSI.

[Iporpamma nepecmorpeHa u oo0OpeHa Ha 3acefaHuu Kadeapbl
«13» mas 2020r., mpotoxon NelO

BHecenHble U3MEHEHUs yTBEPKIALO0:
3aBeayromuii kKapeapoit

Fad 4 p—
OMOJIOTHH, XUMHU U DKOJIOTUH Antunosa E.M./ f‘%‘f 771/
(¢.n.0., mMOAMHCH)

Onobpeno HMCC(H)

(dakynbTeTa OMoI0TUH, reorpaduu U XUMUU

«20» mas 2020 1., mpotokos No§ ya |

ct

IIpencenarens bmusuenos A.C./ )y e e
(¢.u1.0., moammUCH)




JluceT BHeceHUs U3MEeHeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vy0 POrpaMMy JUCITUTUTHHBI
Ha 2022/2023 y4eOHbIit To1

B mporpaMMy BHOCSITCSI CIICAYIONTHE H3MCHCHUS:

1. O6noBnena u comtacoBaHa ¢ Hayunoit OuOmmotexoir KITIY wum. B.IL
ActadpeBa «Kapra sumTepaTrypHOro oOecriedeHus (BKJIIOYAs 3JICKTPOHHBIC
pecypchl)»,  coieprKaiias ~ OCHOBHYIO M JIOTIOJIHUTEIBHYIO  JIMTEPATYpY,
COBPEMEHHBIC  MpOeCCHOHANbHbIC 0a3bl  JaHHBIX W HH()OPMAIMOHHBIC
CIPaBOYHBIC CUCTEMBI.

[Iporpamma ogoOpeHa Ha 3acegaHuu Kadeapbi-pazpadboTyrka
«05» mas 2022r., mporokois Ne 9

BHecenHbIe n3MEHEHUS YTBCPIKIAAKO:

3aBemyrommii Kadempoit //é/ﬁf E.M. AHTHNOBa

OnoOpeHo HAyYHO-METOMUYCCKHM COBETOM CHCIHATBHOCTH  (HAmpaBICHUS
norotoBku) dakynsreta bI'X

«11» mas 2022 1. [Ipotokos Ne 5
[Ipencenarens HMCC (H) N H.M. I'opnenko




JluceT BHeceHUs U3MEeHeHUu |

JloTioJTHEHUsT ¥ KI3MEHEHHS B pab0dIyI0 IPOrpaMMy JTUCITUTUIAHBI
Ha 2023/2024 yaeOHbIi TOT

B mporpaMMy BHOCSITCSI CIICAYIONTHE H3MCHCHUS:

1. O6noBnena u comtacoBaHa ¢ Hayunoit OuOmmotexoir KITIY wum. B.IL
ActadpeBa «Kapra sumTepaTrypHOro oOecriedeHus (BKJIIOYAs 3JICKTPOHHBIC
pecypchl)»,  coieprKaiias ~ OCHOBHYIO M JIOTIOJIHUTEIBHYIO  JIMTEPATYpY,
COBPEMEHHBIC  MpOeCCHOHANbHbIC 0a3bl  JaHHBIX W HH()OPMAIMOHHBIC
CIPaBOYHBIC CUCTEMBI.

[Iporpamma ogoOpeHa Ha 3acegaHuu Kadeapbi-pazpadboTyrka
«03» mas 2023r., mpotokos Ne 8

BHecenHbIe n3MEHEHUS YTBCPIKIAAKO:

3aBemyrommii Kadempoit //é/ﬁf E.M. AHTHNOBa

OnoOpeHo HAyYHO-METOMUYCCKHM COBETOM CHCIHATBHOCTH  (HAmpaBICHUS
norotoBku) dakynsreta bI'X

«17» mas 2023 r. [Ipotoxon Ne 4
[Tpencenarens HMCC (H) N 2o H.M. T'opnenko




JluceT BHeceHUs U3MEeHeHUu |

JloTIOTHEHUST ¥ I3MEHEHUSI B pab0uyI0 MPOrpamMmy JUCIUTUINHBI
Ha 2024/2025 yuebOHslii ron

B mporpaMMy BHOCSITCSI CIICAYIONTHE H3MCHCHUS:

1. O6noBnena u comtacoBaHa ¢ Hayunoit OuOmmotexoir KITIY wum. B.IL
ActadpeBa «Kapra sumTepaTrypHOro oOecriedeHus (BKJIIOYAs 3JICKTPOHHBIC
pecypchl)»,  coieprKaiias ~ OCHOBHYIO M JIOTIOJIHUTEIBHYIO  JIMTEPATYpY,
COBPEMEHHBIC  MpOeCCHOHANbHbIC 0a3bl  JaHHBIX W HH()OPMAIMOHHBIC
CIPaBOYHBIC CUCTEMBI.

[Iporpamma ogoOpeHa Ha 3acegaHuu Kadeapbi-pazpadboTyrka
«08» mas 2024r., mpotokos Ne 8

BHecenHbIe n3MEHEHUS YTBCPIKIAAKO:

3aBemyrommii Kadempoit //é/ﬁf E.M. AHTHNOBa

OnoOpeHo HAyYHO-METOMUYCCKHM COBETOM CHCIHATBHOCTH  (HAmpaBICHUS
norotoBku) dakynsreta bI'X

«15» mas 2024 r. IIpotoxon Ne 4
[Tpencenarens HMCC (H) N 2o H.M. T'opnenko




JluceT BHeceHUs U3MEeHeHUu |

JloTioJTHEHUsT ¥ KI3MEHEHHS B pab0dIyI0 IPOrpaMMy JTUCITUTUIAHBI
Ha 2025/2026 y4eOHbIi TO]T

B mporpaMMy BHOCSITCSI CIICAYIONTHE H3MCHCHUS:

1. O6noBnena u comtacoBaHa ¢ Hayunoit OuOmmotexoir KITIY wum. B.IL
ActadpeBa «Kapra sumTepaTrypHOro oOecriedeHus (BKJIIOYAs 3JICKTPOHHBIC
pecypchl)»,  coieprKaiias ~ OCHOBHYIO M JIOTIOJIHUTEIBHYIO  JIMTEPATYpY,
COBPEMEHHBIC  MpOeCCHOHANbHbIC 0a3bl  JaHHBIX W HH()OPMAIMOHHBIC
CIPaBOYHBIC CUCTEMBI.

[Iporpamma ogoOpeHa Ha 3acegaHuu Kadeapbi-pazpadboTyrka
«07» mas 2025r., mpotokos Ne 9

BHecenHbIe n3MEHEHUS YTBCPIKIAAKO:

3aBemyrommii Kadempoit //é/ﬁf E.M. AHTHNOBa

OnoOpeHo HAyYHO-METOMUYCCKHM COBETOM CHCIHATBHOCTH  (HAmpaBICHUS
norotoBku) dakynsreta bI'X

«14» mas 2025 r. IIpotoxon Ne 5
[Tpencenarens HMCC (H) N 2o H.M. T'opnenko




3. Y4eOHbIe pecypcehl

3.1. Kapra aureparypHoro odecnedyeHust Iy CHUNINHBI

KosmgecTso
No MecTto xpanenus/
i HaumenoBanue R —— IK3eMILIAPOB/ TOYEK
gocTyna
Oo0s3aTes1bHas JJUTEpPaTypa
1 Koneceukas, ['anuna MBanoBHa. [Ipukinagnas xumus: npakTiukyM [ Tekct|: yueOnoe nocodue| Hayunas 6ubnmorexa 5
" |/ T. W. Konecenxkas. -3-¢ u3a., ucnp. u goi. - Kpacnospck: KI'TTY um. B.I1. Acradbena, 2009
Coxonos, PoctuciaB CepreeBnd. Xummdaeckas TexHoiorus [Tekcr]: yueOHoe mocoome : B 2|  Hayunas OubmmoTteka 18
2 1. T. 1. XuMHueckoe Npou3BOACTBO B AHTPONOIrEHHON NeATeabHOCTH. OCHOBHBIE BOIPOCHI
" |xummyeckoil TexHonoruu. [IponsBonctBo Heopranuueckux semiects / P. C. Cokomnos. - M.:
BJIAJIOC, 2003. - 367 c.: ni. - (YuebHOe ocodue st By30B).
Coxonos, Poctucnas Cepreesuu. Xumrdeckas texaonorus [Tekct]: yue6Hoe mocobue: B 2 .|  Hayunas OubmmoTtexa 18
3 T. 2. Merannyprudeckue mporecchl. IlepepaboTka XxumMuueckoro Torumea. [Ipou3BoacTBO
" |opraHM4ecKkux BellecTB M momMepHbix MaTepuanos / P. C. Cokosos. - M.: BJIAJIOC, 2003.
- 448 c.: ni. - (YueOHOE TTOCOOME [T By30B)
Koneceuxkas, ['anuna MBanoBHa. [Ipuxiaanas xumust: npaktukyM [Tekct]: yuebnoe nocobue| OBC KI'TIY um. B.IL. WHuBuayanbHeI
4. |/ T. W. Koneceuxkas. -3-¢ u3[., uctp. u gomn. - Kpacuosipck: KI'TTY um. B.I1. Actadsesa, 2009. AcradbeBa HEOTpaHUYEHHBIHN TOCTYI
To sxe [DnekrponHsiii pecypce]. - URL: http://elib.kspu.ru/document/10699
JlonoiHUTe/ILHAS JIMTepaTypa
5 lonnoBckas, Jlumus ®demotoBHa. Xumus okpyxaromeil cpensl [Texct]: yueOnuk / JI. ©. Hayunas 6ubnmnorexa 20
" |[Tommosckasi. - M.: Mup, 2005.
Y4eOHO-MeTOANYECKOE ODecnevyeHne JJIsl CAMOCTOATEIbHOH padoThl
6 Konecenkas, I'anuna MBanoBHa. Oxomormveckass xumusi B Bompocax W orBetax [Tekct]:| Hayunas Ombmmorexa 11
" |yuebnoe nocodue / I'M. Konecenkas, M.W. JlecoBckas. - KpacHosipck: PUO KTITY, 2004.
Abanonunn, bopuc EdumoBuu. OcHOBB XUMHYECKHX Mpou3BoacTB [Tekct]: ydeOHOe 2
7. |mocobue / b. E. Adanonun, M. M. Ky3uenopa, X. O. Xapnamnuay; [pea. b. E. Adanonusn]. -| Hayunas 6ubnuorexa
M.: Xumus, 2001. - 469, [2] c. : ui. - ISBN 5-7245-1052-9
[Iyrages, B. M. Xumuueckas TexHoiorus : yueonoe nocoodue / B. M. Ilyraues ; OBbC «YHuBepcureTcKas 2030102037010 193 190
8 MunncrepcTBo o0pa3oBanus u Hayku Poccuiickoit ®eneparun, PenepanbHoe OuOnnoTexa OHNIAH»  |HEOTPaHMYEHHBIN JTOCTYII

rOCyAapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHNE BBICIIEr0 IPo(eCCHOHAIBHOTO
o0pazoBanusi «KemepoBCcKuii rocyapcTBeHHBINH yHIUBEpcHTETY. - Kemeposo : KemepoBckuit



http://elib.kspu.ru/document/10699

rocynapcTBeHHbIl yHuBepcuteT, 2014. - 108 c. : nn. - bubauorp. B xH. - ISBN 978-5-8353-
1682-3 ; To ke [AnekTpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278505

NHpopManoHHbIE CIPABOYHbIEC CHCTEMBI

Elibrary.ru [DnexTpoHHBI pecypc]: dleKTpoHHas OuOIMoTeyHas cucTema : 0a3a JAaHHBIX

http://elibrary.ru

CBOOOIHEI HOCTYTI

9. |comepXuT cBemeHMS 00 OTEUSCTBEHHBIX KHUTAX M TEPUOANYECKHX H3IAHMAX IO Hayke,
TEXHOJIOTHH, MEIUIIHE U 00paszoBanuto / Poc.mradopm. mopran. M., 2000.

10 EastView : yHuBepcajbHble 0a3bl MaHHBIX [DIEKTpOHHBIN pecypc] :mepuomuka Poccum,| https://dlib.eastview.com WnpuBuayanbHbIi

" |Vxpauns! u ctpan CHI'. Onexrpon.gan. OO0 UBHUC. 2011 . HEOrpaHUYEHHBIN AOCTYII
11 lapant [OnekTpoHHBIM pecypc]: HH(bOpPMaLMOHHO-IpaBoBoe oOecmedeHue: crpaBoyHas| Hayunas 6uOnuorexa JlokanpHast ceTh By3a

" |mpaBoBas cucteMa. M., 1992,

Pecypcbl cetn UnTepHer

12. |Caiit o xumun «XuMuK» http://www.xumuk.ru/ CBOOOIHBIH JOCTYIT
13, Caiit Alhimikov.net: yueOHbIE 1 CIIpaBOYHbBIE MaTEPUAIIBI [0 XUMUHU http://www.alhimikov.net CBoOomHbIH JOCTYIT
14. |Xumudeckuit nopran ChemPort.Ru http://www.chemport.ru CBOOOIHBIH JOCTYIT

CornacoBaHo:

o L 577 & 4 —
rmaBHbIN GUGNMoTEeKapb /(//(’ i / KasaHuesa E.1O.

(BOMKHOCTB CTPYKTYPHOTO NodpasaeneHuns) (nognwuchk) (Pamununa N.0.)



http://biblioclub.ru/index.php?page=book&id=278505

3.2. Kapra marepuajJibHO-TeXHUYECKOM 0a3bl IUCUHMUILIMHBI

AynuTopus

OoopynoBanue

r. KpacHosipck, yiI.

Anrl JlebeneBoi,
11.89
ayn. 5-23

MyneTumenua npoeKTop-1mrT., HOYTOYK -lmr.,
MHTEpaKTUBHAS JAOCKa -1 1IT., akycTHYecKasi cucrema- 1 mr.,
yueOHas nocka-1mr., nepuonyecKas cUcTeMa
XUMHUYECKUX 3JIEMEHTOB

[1O: Linux Mint — (CBoOonnas nutien3us GPL)

r. KpacHospck, yi.

Anpl JIebeneBoi,
1.89,
ayn. Ne 5-28

HoyT1Oyk- 111t., mpoekrop-1mit., s3kpan- 1T,
AIIEKTPUUYECKHUE TUIMTKU- 1 IT., TabopaTopHas nocyaa
(JIMHEWKH, MUHIIETHI, CHUPTOBKH, YAIITKU

[leTpn), XpaHWINILE 111 XUMUYECKUX PEAKTUBOB-

21T., HA0OP AJI XUMUYECKHUX MTPAKTUKYMOB-91IT.,
XUMHUYECKHE PEAKTUBBI, JOCKA yueOHas- | IT., BEITSHKHOU
mkad-211T., yaeOHO-METOANYECKasl JINTepaTypa,
naboparopHbie CTONbI- 1 11IT., yueOHbIE TaOIUIIbI

I10: Linux Mint — (Cob6onnas numen3ust GPL)

r. KpacHospck, yi.

Anrpl JlebeneBoi,
.89
ayn. 5-33

OneKTpuYeCcKHe IIIUTKU-31T, Ja0opaTtopHas nocyna
(MUHIETHI, COUPTOBKH, Yaliku [leTpu), XpaHUHIIe JIst
XUMHUYECKHX PEAKTUBOB- | T, XUM. pEAKTUBBI, CYIITIbHBIN
mkag- 1t

r. KpacHospck, yi1.

Anrl JlebeneBoi,
1.89,
ayn. Ne 1-05

KOMIbIOTEp- 15 mT.,

M®VY-5 mr.

[1O: Microsoft® Windows® Home 10 Russian OLP NL
AcademicEdition Legalization GetGenuine (OEM
murensust, KoHTpakt Ne Tr000058029 ot 27.11.2015);
Kaspersky Endpoint Security — JTur ceprudukar Nel1B08-
190415-050007-883-951;

7-Zip - (Cobomnast murensus GPL);

Adobe Acrobat Reader — (CBoboaHast TUIIEH3HS);
Google Chrome — (CBoOoaHast TUIICH3HS);

Mozilla Firefox — (CBoOoaHas THIIEH3HS);

LibreOffice — (CBoGomanas nmunen3us GPL);

XnView — (CBoOoaHast TUIICH3HSA);

Java — (CBobOoaHast muIieH3us ),

VLC — (CBoOonHas TULICH3HS).

["apanT - (moroBop Ne KPC000772 ot 21.09.2018)
Koncynwrantllntoc (moroBop Ne 20087400211 ot
30.06.2016)

HOYTOYK-10 mT. I1O: Ansr OOpazoBanue 8 (nuteH3us No
AAQ0.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017




