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Pabouas mnporpamma gucuuiuimHbel «lIpuknagHas XuMusD» —aKTyaJu3UpOBaHA

CTapILIUM MpenojaBarenaeM kadeapsl 0Moaoruu, Xumun 1 sxkoiorun Gomunsix O.U.

rpoTokodt Ne 9 ot «12» masa 2021 .
Py
3aBenyronuii kadeapoit ! ‘///7 e E.M. AutunoBa

OnoOpeHo  HAay4yHO-METOAMYECKUM  COBETOM  CIEUMAIBbHOCTH  (HAIpaBIICHUS
noaArotoBku) daxymnsrera bI'X

«21» mas 2021 . IIpotokon Ne 4
[Mpencenarens HMCC (H) Jad, H.M. Topnenko




Pabouas mporpamma aucuuruimHbl «llpukmagHas XuMmMus» —aKkTyaau3dpoOBaHa

CTapIlUM IpenojanareneM kadeapbl 6rojaoruu, Xumun 1 sxkosoruu Gomunsix O.H.

r —
3aBeayromuii Kageapoii Anrtunosa EM.  / t%f 77y

Ono6peno HMCC(H) ¢akynbrera 6uonorun, reorpaguu 1 XUMHAHA
«20» mas 2020 . pa =

I[Ipencenarens Brmsnenos A.C: P




PabGouas mporpamma muctmmuimHbl «lIpukinagHas XuMHsS» COCTaBiIeHA CTapIIAM
npenoaasaresieM O.1. ®oMUHBIX

Pabouas mporpamma AUCHUILUIMHBI OOCY>K/I€HA HA 3aCE€JaHUU BBITyCKalOLIEeH
kadenpri-pazpadoTyrKa OMOJOTUN, XUMHUH U SKOJIOTHH
npotokoi Ne 8, «15» mast 2019 .

3aBenyroiuii kadenpoit

/%//7/ __ E.M. Agtumnosa
Onobpeno HMCC(H)

(dhakynsTeTa OMOJIOTHH, reoTpapuu U XUMUU

npotokos Ne 8, «23» mas 2019 .

[Npencenarens ( % G A.C. bnu3Henos



Pabouas mporpaMma TUCIHMIUIMHBI aKTyaIM3UPOBaHA KaHIUIATOM XUMUYECKUX HAYK,
noreHToM Kadenpel Ononorun, xuMuu 1 3xosoruu O.1. domuHbIX

PabGouas mporpamma AMCIUILIMHBI OOCYXKJIeHa Ha 3acelaHuu Kadeapbl OHOJIOTHH,
XUMHHU U DKOJIOTUHU

ITpoTtokon Ne 9 ot «05» mas 2022 .

3asenyromuii Kadeapoi /«//é/ /77 E.M. Aurunosa

OnoOpeHo  HAyYHO-METOAMYECKUM  COBETOM  CIENUABHOCTH  (HAIpaBIICHHUS
noaArotoBku) daxynsrera bI'X

«11» mas 2022 r. ITporokos Ne 5
[Ipencenarens HMCC (H) H.M. I'opnenko




Pabouas mporpaMma TUCIHMIUIMHBI aKTyaIM3UPOBaHA KaHIUIATOM XUMUYECKUX HAYK,
noreHToM Kadenpel Ononorun, xuMuu 1 3xosoruu O.1. domuHbIX

PabGouas mporpamma AMCIUILIMHBI OOCYXKJI€Ha Ha 3acedaHuu Kadeapbl OHOJIOTHH,
XUMHHU U DKOJIOTUHU

«03» mas 2023 1., mpotokos Ne 8

3asenyromuii Kadeapoi /«/_%/7 E.M. Aurunosa

OnoOpeHo  HAy4yHO-METOAMYECKUM  COBETOM  CIEUMAIBbHOCTH  (HAmpaBIICHUS
nonrotoBku) ¢akynsreta bI'X

«17» mast 2023 1., mpoTtokoi Ne 4
[Ipencenarens HMCC (H) D)0 H.M. I'opnenko




Pabouas mporpaMma TUCIHMIUIMHBI aKTyaIM3UPOBaHA KaHIUIATOM XUMUYECKUX HAYK,
noreHToM Kadenpel Ononorun, xuMuu 1 3xosoruu O.1. domuHbIX

PabGouas mporpamma AMCIUILIMHBI OOCYXKJI€Ha Ha 3acedaHuu Kadeapbl OHOJIOTHH,
XUMHHU U DKOJIOTUHU

«08» mas 2024 1., mporokos Ne 8

3asenyromuii Kadeapoi /«/_%/7 E.M. Aurunosa

OnoOpeHo  HAy4yHO-METOAMYECKUM  COBETOM  CIEUMAIBbHOCTH  (HAmpaBIICHUS
nonrotoBku) ¢akynsreta bI'X

«15» mas 2024 1., npotokoi Ne 4
[Ipencenarens HMCC (H) D)0 H.M. I'opnenko




1. HOACHUTEJIBHASA 3AIIMCKA

1.PaGouass mporpamma mo auctuiiuHe «l[lpuknagnas xumwus» OTBedaeT
TpeboBaHUsIM  (efepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
BhIcIIeTO 0OpaszoBanus (manee — @I'OC BO) mo nampasnenuto noaroroBku 44.03.05
[Temarormueckoe obpazoBanue (C AByMsI IPOPMISIMU TOJATOTOBKH), YTBEPKICHHOTO
npuka3oM MuHucTepcTBa 0Opa3oBaHusi U Hayku Poccuiickoit denepanuu ot 22
deppas 2018 r. N 125 wu mnpodeccuonanpsHoro cranmapra «llemaror
(memarormyeckass JAeSTENBHOCTh B cdepe JOIIKOJIBHOIO, HadallbHOTO OOIIEero,
OCHOBHOTO 00IIIeTo, CpeaHero oOImero oOpa3oBaHMs) (BOCHUTATENb, YYUTEIh)»,
YTBEPKJIEHHOTO MpUKa3oM MHUHHUCTEpCTBA Tpyla U coluaibHOu 3amuthl PO ot 18
okTs10ps 2013 1. Ne544H.

HNannas nucuurnuHa «[IpuknagHas XuMus» BKJIIOYEHA B CIHMCOK JUCIUIUIMH
obs3arenpHOlM yactu b1.0/111.06.01.02.03 B 10 cemectpe (5 Kypc) yueOHOrO MmiaHa
1o ouHOM (hopme 00ydeHUSI.

2. TpynoeMKoCTh AUCUUIIINHBI cOCcTaBiseT 4 3.e., 144 dacoB obmero oorema
BpemeHHn. @opma NPOMEKYTOUHOW ATTECTALIMU - SK3aMEH.

3.Iens 0CB8OCHUSA OUCUUNIUHDL: COJZICMCTBUE CTaHOBJICHUIO
oOmenpodeccuoHanbHbIX U NPO(ECCHOHATBHBIX  KOMIIETCHIIUH  CTYACHTOB
MEeIarOru4eckoro 00pa3oBaHUs Ha OCHOBE OBJIAJICHUS COACPKAHUEM TUCITUTLINHEI.

[Inanupyembie pe3ynbTaThl 00yUeHHUs

3aaun 0CBOCHUS [Tnanupyembie pe3ylbTaThl Kon pesynsraron
JUCITUTUTHBI 00y4YeHHUs M0 AUCIUIIINHE o0y4eHHUs
(IeCKpUITOPHI) (KOMIIETEHITHSA )
Cdopmuponarb 3namy: xommoHeHTsl | OITK-2 CnocobeH
CIIOCOOHOCTh y4aCTBOBATh | OCHOBHBIX U | y4aCTBOBaTh B
B pa3pabOTKe OCHOBHBIX U | IOMOJIHUTEIbHBIX pa3paboTKe OCHOBHBIX H
JOTOTHUTENbHBIX oOpa3oBaTeIbHBIX JOTIOTHUTETBHBIX
o0pa3oBaTeNbHbIX porpamMmm 00pa3oBaTenbHbIX
porpamm, pa3padaTbiBaTh Ymemo: porpamm,
OTJIETIbHBIE UX OCYIIECTBIISITh Pa3palbOTKy | pa3padbarbiBaTh
KOMIIOHEHTHI (B TOM YHCIIE€ | IPOrpaMMm OTJICJIbHBIX | OTACIIbHBIC ux
C UCIIOJIb30BaHUEM y4eOHBIX TMPEIMETOB, B | KOMIIOHEHTHI (B TOM
nH()OPMAITMOHHO- TOM  YHCIE TPOrpamMM | YUCIIE C UCIOJIb30BAHUEM
KOMMYHHKAITMOHHBIX JOTIOTHUTEIHHOTO uH(OPMAIIOHHO-
TEXHOJIOTUH) oOpa3zoBanusi  (COMIACHO | KOMMYHHKAITMOHHBIX
OCBOECHHOMY IPO(UITIO | TEXHOJIOTHIA)
(npodunsiM) TOATOTOBKH)
Braoems: HaBbIKaMu
pa3paboTKu porpamMmm
dbopMupoBaHuUs
00pa3oBaTeIbHBIX
pE3yaAbTaToOB, B TOM YHUCIIE
VYV, u cucremnl HuX




OLICHMUBAaHUsA, B TOM YHUCJIIC

¢ wucnons3oBanuem HWKT

(cormacHo OCBOCHHOMY

po IO (mpodusim)

MIOJITOTOBKH )
Cdopmupoarb 3nams. nnanupyemsie | OIMK-5 CnocoOeH
CHOCOOHOCTD oOpa3oBaTeIbHbIE OCYIIECTBIIATh KOHTPOJIb
OCYIIECTBIISATH KOHTPOJIb B | PE3YJIbTAThI B | M OLICHKY (OPMHPOBAHUS
OIICHKY (pOpMUPOBaAHHUS COOTBETCTBUH C | pe3yabTaToB 00pa30BaHMs
pe3yabTaToB 00pa3oBaHus | 0Opa30BaTEIHBHBIMU 00yJarommxcsi, BBISBISATH
00yJaromuxcs, BBISIBIATh | CTAaHIAPTaMU: U KOPPEKTUPOBATH
M KOPPEKTUPOBAThH bopMuUpyeMbIx B | TPYAHOCTU B 00yUeHUHU
TPYAHOCTH B 00yUEHUHU MIPEToIaBaeMOM TIpeIMeTe

IPEIMETHBIX U

MeTarpeIMEeTHBIX

KOMIICTCHIINH;

JIMYHOCTHBIX PC3YJIBTAaTOB

oOpa3oBaHus Ha
KOHKPETHOM yYpOBHE
oOpazoBaHus

Ymems:
OCYILIECTBIIATh oTOop
JTUArHOCTHYCCKUX

cpencts, (opM KOHTPOJIS U
OILICHKHU

c(hOopMHUPOBAHHOCTH

00pa3oBaTeIbHBIX

pPE3yABTATOB

00y4Jaronuxcs C MeJIbI0 UX

pUMEHEHUS

Braoems: ymeHnuem

BBISIBJIATh TPYAHOCTH B

oOy4eHun u

KOPPEKTUPOBATH nyTH

JTOCTHKCHUS

o0pazoBaTeIbHBIX

PE3YIBTATOB.
CdopmupoBarb 3Hamo: IIK-4 CnocobeH pemiaTh
CIIOCOOHOCTH peniaTh HanpaBJICHWs]  JYXOBHO- | 337]aud  BOCIUTAHUS W
3aJ1aud BOCIIUTAHHS U HPABCTBEHHOTO Pa3BUTHUSA B | TyXOBHO-HPABCTBEHHOTO
JyXOBHO-HPaBCTBEHHOTO | COOTBETCTBUU C | pa3BuTHA, OOyUYaIOIIUXCS
pasBuTHs, o0yqatomuxcs B | TpeboBanusamu GI'OC OO, | B yueOHOM U BHEYUSOHOM
y4eOHOM ¥ BHEY4YEOHOM coJiepKaHue U | 1eATEeIIbHOCTH

ACATCIBHOCTH

OpraHU3allMOHHBIC MOJCIIN
BOCIIMTAHUA M  OYXOBHO-

4




HPaBCTBEHHOI'O  Pa3BUTHS
oOydJaronuxcsi B y4eOHOU
51 BHEYPOUYHOU
NEeSATEILHOCTH.

Ymems:
pa3pabarbiBaTh  pabouue
IIPpOTPaMM  YPOYHOHM U
BHEYPOYHOU JEATEIBHOCTH
TUTST JTOCTHKCHUS
TJTAHUPYEMBIX
pE3yNbTaToB.

Braoems: npuemamu
peanuzanuu
oOpa3oBaTeIbHBIX
nporpaMMm  ypodHOW U
BHEYPOYHOM JIEATEILHOCTH
JUTSI JTIOCTHYKCHUS
TJIAaHUPYEMBIX
PE3YIBTATOB,
JTUArHOCTHYECKUM
WHCTPYMEHTapHUEM TUTST
OLICHKH JTUHAMUKH
mporecca BOCHUTAHUS U
COLIMaIN3aluu
00y4Jaronmxcs.

5.B nporecce 00ydueHUsT AUCIUIUIMHBI OYIyT KCIIONIB30BATHCS Pa3HOOOpa3HbIE
BU/JIbI IEATEIBHOCTH 00y4YarOIUXCs, OpraHu3allMOHHbIE (POPMBI U METOABI OOyUEHUS:
JIEKIMOHHBIE M JIaDOpaTOpHbIE 3aHATHUS, CaMOCTOsITeNIbHAs paboTa, pEeHTHHIOBas
TEXHOJIOTHS, WHAWBUAyajdbHas, (POHTaNbHAsA, TPymnmoBas (OPMBI OpraHU3AIMH
y4eOHOU ACSITEIPHOCTH 00YJArONINXCS, UX COYETAHHUE U JIP.

6. Ilepeyenr 00pa30BaTEIBHBIX TEXHOJOTUW: COBPEMEHHOE TPATULIMOHHOE
oOy4eHue, MeAaroruka COTPyIHUYECTBa, MpodieMHoe o0yueHne, WHHOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.



1. OpI‘aHl/ISaHI/IOHHO-MeTOI[I/I‘IeCKI/Ie AOKYMECHTDbI

1. 1.TexHosornueckas KapTa 0CBOCHMSA INCHUIINHE

10 0YHOM hopMe oOyUeHHs

(oO1mast TpyA0€MKOCTh TUCHMILIMHBI 4 3.€.)

HauMeHoBaHuUE pa3feinoB U TEM Bcero | Konrak- AYIUTOPHBIX YaCOB KP3 | Camocrositens- | KPD | KonTpons
JTACIIUILITNHEI JacoB THBIX Jlex- | JlaGopa- | [IpakTu- HOM paboThI
IIUA | TOPHBIX | YECKUX
144 48.33 18 30 60 0.33 35.67
Bronnblii paznen 2 2 Tect
Pa3gen Ne 1 «<Heopranuveckue 68 30 10 20 38
NMPOU3BOJICTBAY
Tema 1. Benenue. Ilpenmer u 5.5 2.5 0.5 2 3 Pemenue
3aJ1a49M MPUKIIATHON XUMUHU. pacyeTHBI
X 3aj1a4
Tema 2. CoBpemeHHbIE TpeOOBaHUS K 5.5 2.5 0.5 2 3 Pemienne
XUMUYECKUM TPOU3BOICTBAM. pacyeTHbI
X 3aj71a4
Tema 3. Xumusi u s3HEpreTUKA. 7 3 1 2 4 Hoxknan
CeoIpbe.
Tema 4. Bona B xuMuueckoit 7 3 1 2 4 Otuer o
MPOMBIIIEHHOCTH. n1aboparo
pHOU
pabore
Tema 5. Tepmuueckas nepepadboTka 7 3 1 2 4 Otuer o
TBEPJIOTO TOILIMBA. 1aboparo
pHOMU
pabote




Tema 6. CepHOKUCTOTHAS 7 3 2 4 Otuer o
POMBIILIIEHHOCTb. n1aboparo
pHOM
pabore
Tema 7. A3otocoaepikaiiee 7 3 2 4 Otuer 11O
MIPOU3BOJICTRO. naboparo
pHOU
pabote
Tema 8. O6mue crrocoObI OTyYICHUS 7 3 2 4 Jloxman
coJiel, ymoOopeHusl.
Tema 9. CunukarHas 7 3 2 4 Otuer o
MIPOMBIIIIEHHOCTb. naboparo
pHOMU
pabore
Tema 10. Metamnypruueckas 7 3 2 4 Otuer no
MPOMBIIIEHHOCTb. n1aboparo
pHOU
pabore.
Tectupon
aHue 10
pazneny
Nel
Paznen Ne 2 «IIpou3Boacrsa 38 18 10 20
OPraHu4yecKoro npogusn
Tema 11. Ilepepabotka HEDTH. 8 4 2 4 Otuer o
Hedrenponykrsl. naboparo
pHOU
pabore
Tema 12. TexHOI0THSI OCHOBHOTO 8 4 2 4 Otuer no




OpPraHUYCCKOI0O CHHTC34a.

naboparo

pHOM
pabore
Tema 13. BricokoMONIEKYISIpHBIC 8 4 2 2 Otuer o
coenunenust (BMC). O61mue noustus naboparo
xumuu BMC. pHOU
pabote
Tema 14. Moronue u YUCTAIIME 7 3 1 2 Otuer o
CpeAcCTBa. naboparo
pHOU
pabore
Tema 15. Xumus nuiieBbIx 7 3 1 2 Otuer o
MIPOTYKTOB. naboparo
pHOU
pabore.
TectupoBanue
0 pazaeny
No2
dopma IMPOMEKYTOUHOU aTTeCTAUN DK3aMEH
1o y4eOHOMY TUIaHy
UTOIO| 144 | 4833 | 18 | 30 | 0.33 | 3567

OOpazoBarenpHas AeSTEIBLHOCTh MO 00pa30BaTEIBLHON MPOrpaMMe MPOBOJUTCS:
1) B popMme koHTaKTHOI padorTe.

KonraktHbie yacel = Ayautopasle yacel + KP3 +KPO

AynutopHblie yacel = Jleknuu + JIaboparopusie + [Ipaktudeckue.

KP3 — koHTakTHas paboTa Ha 3a4yeTe.

KPD — koHTakTHas paboTa Ha YK3aMeHe.




2) B QopMe caMOCTOSITeJIbHOW PadoThl oOydaromuxcs — paboThl OOy4arommxcsi 0e3 HENMOCPEICTBEHHOTO KOHTAKTa C
HpernoaaBaTesiem;

3) B mHBIX (popMax, oIpeaesieMbIx paboueil mporpaMMoi AUCHUTUINHBL.

KoHTpoJib — yachl Ha MOATOTOBKY K SK3aMEHY MO OYHOW M 3a04HOM (opmMaM oOydeHHs, 4achl Ha MOATOTOBKY K 3a4eTy IO
3a04HOM (hopme 0OydeHUSI.

NTOTI'O yacoB = KOHTAKTHBIE YaChI + CAMOCTONATEIbHAsS padoTa+ KOHTPOJIb



1.2. Conep:xaHue OCHOBHBIX Pa3/1eJI0B U TeM JIUCHHUILJINHbI

ba3sosslii pa3gen Ne 1 «Heoprannuyeckue npou3BoacTBa»

Tema 1. Beenenue. Ilpeamer u 3aga4n NpuKJIAIHON XUMUH.

Jlekyuonnoe 3ansamue:

[Ipenmer u 3amaum npukinaaHo xumuu. OCHOBHBIE 3a7aud, pellaeMbie
XUMUYECKOU TexHosioruei. OCHOBHBIE TEXHOJIOTHYECKUE MOHATHUS. MarepuanbHbIA
6ananc. TerutoBoi OanaHc. DKoHOMUYecKui OanaHc. Pacxomnbie k03(hOUITUEHTHI.
Beixon mnpoaykiuu. KauectBo rOTOBOro mpoaykra. IIpoum3BOAMTENBHOCTE W
MOIITHOCTb armapara. Ce6ecTOMMOCTb MPOIYKTA.

Jlabopamophas paboma: 1. BBonHoe 3anstue. TexHuka 6e30MacHOCTH

Tema 2. CoBpeMeHHbIe TPeOOBAHNSA K XUMUYECKUM MPOU3BOICTBAM.

Jlexyuonnoe 3ansamue:

[IpuHIMIOBI  TEXHOJOTMYECKUX TpolieccoB. lleprogudyeckue MpPOLECCHI.
HemnpepoiBabie  mporieccbl.  KpatHocte 00paboTku  marepuana. Perenepanus.
CoBpemeHHbIe TPEOOBaHUS K TEXHOJIOTUYECKUM CUCTEMAaM.

Jlabopamopnas paboma 2. Pemenue 3aaau.

Tema 3. Xumus u 3nepreruxka. Coipbe.

Jlexyuonnoe 3anamue:

MunepanbHoe coipbe. Pyma. HepynmHoe cwipbe. PacTurenbHOe M KMBOTHOE
ceIpbe. CrocoOsI

oOoramieHust cbipbs. DOIOTALMOHHBIA METOA. DHEpPreTuka B XHUMHUYECKOM
MIPOU3BOJICTBE.

buoxumuyeckre u GOTOXMMUYECKHUE MPOLIECCHI.

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

noxkasameiu XumMudecKux I’ZPOUS’GOOCWZG»

Tema 4. Boga B XuMu4ecKO# NPOMbIIIJICHHOCTH.



Jlexyuonnoe 3anamue:

Xapakrepuctuka nOpupodHbIX Boxa. [lokazarenum BOIBI —  JKECTKOCTB,
coJiecoJiepKaHue, OKUcIsieMOocTh. [IluTheBas W mnpomblinuieHHas Boaa. Oyucrka
MUTHEBOM BOJBI. METOJBI OUHUCTKU MPOU3BOJICTBEHHBIX CTOYHBIX BoA. OO0OpoTHas u
armocdepHass Bozma. Metoasl ourcTku Boabl. Koarymsiusi. XKecTKOCTh BOJIBI.
Heaspanus. Monooomen. CtouHbie BOJIbI U UX 00€33apakMBaHUE.

Jlabopamopnas paboma 4. Ananu3 BONbI.

Tema 5. Tepmudeckasi nepepadoTKka TBepAOro TOMJIMBA.
Jlekyuonnoe 3ansamue:

OcHoBHBIE BUBI TBEpAOro ToruMBa. JpeBecuHa. IlomykokcoBanue. bUTyMsl.
KokcoBanue kameHHbIXx ymied. [asudukauus tBepmoro TtorinBa. OCHOBHBIE
XapaKTEPUCTHUKHU TOIUIMBA: COCTAB, SHEPIETUUYECKUE XAPAKTEPUCTUKH. TOIIMBO Kak
ChIph€  XHMMHUYECKOW MpOMBINUIEHHOCTH. IlepepaboTka TBepAoro  TOIJIMBA.
KokcoBaHuMe KaMEHHOIO yIIs Kak [puUMep Ipouecca €  KOMIUIEKCHBIM
UCIIOJIb30BaHUEM ChIpba. CyIIHOCTh MeETOJa, (U3HKO-XMMUYECKHE MPOLECCHI,
IIPOTEKAIOIIME B IIMXTE€ [PU KOKCOBAHHUU. YCTPOMCTBO KOKCOBOW  II€4H
MEPUOJUYECKOTO JIEUCTBHS B KOKCOBOM Oarapee HenmpepbIBHOTO AeicTBUA. [IpoTyKThI
KOKCOBAHHS M UX UCIOJIb30BAHUE. DKOJOTUYECKHE MPOOIEMBbI KOKCOXUMUMU.

Jlabopamopnas paboma 5. KokcoBaHre KaMEHHOTO YIJIs

Tema 6. CepHOKHCI0THAS POMBIIIIICHHOCTb.
Jlexyuonnoe 3ansamue:

Obnacti TpUMEHEHUs CEpHOM KHUCIOThl. VcTopusi mpou3BOACTBAa CEpPHOM
KUCJIOTBI. ChIpbE€ CEPHOKHUCIOTHOM IMPOMBINUIEHHOCTH, IPUHLUII KOMIUIEKCHOTO
MCIIOJIb30BaHMs ChIpbs. [lomyuenne 00xkuroBoro rasa. Turbel peakTopoB sl 0OXKHUra
CEpHOIo KoJlye/aHa, UX CpaBHHUTENbHAs XapakTepuctuka. HeobxommuMocTh OUMCTKU
00XHUroBoro raza. KoHTakTHbIM c1oco6 mony4eHus CepHOU KUCIOThI. TeopeTuueckue
OCHOBBI KOHTAKTHOTO OKHUCJIEHUs AUOKCUAA cepbl. [IprmeHsiemMble KaTann3aTophl.
KonTakTHbie ammaparbl OKuCIeHHsS. AOCOpOIMsS TpPUOKCHIA Cephbl, BBIOOD

ONTUMAJIBHBIX yCIOBUM. [IpuHIMIIManbHAsA cXema IPOU3BOJCTBA CEPHOU KHUCIIOTHI



KOHTaKTHBIM CTIOCOOOM.

[TonsiTHE O HUTPO3HOM CIOCOOE MPOM3BOACTBA CEPHOH  KHUCIIOTHI.
DKOJOTHYECKHE TIPOOIEMBI CEPHOKHUCIOTHOTO MTPOM3BOICTBA.

Jlabopamopnas paboma 6. JlabopaTOpHOW TONyYCHHE CEPHOM KHUCIOTHI
KOHTaKTHBIM crtocoOoM. Pemenue 3amad. Cemunap mo teme «IIpon3BoacTBO cepHOM

KHUCJIOTBI».

Tema 7. AzoToconepskaiee Npou3BoaACTBO.

Jlexyuonnoe zansamue:

[Ipobnema «cBs3pIBaHUS» arMocdepHoro azota. [IpOMBIIEHHBIE METOMAbBI
«CBSA3BIBAHUS» U UX CPABHUTEJIbHAS XapAKTEPUCTHUKA.

Uctopust npousBojacTBa amMmmuaka. Chlpbe B MHPOU3BOACTBE aMMHUaKa U €ro
nonyyeHue. Cunre3 ammuaka n3 ABC kak npumep KaTaauTUYECKOrO Mpolecca,
OCYILIECTBISIEMOIO0 MO IUKIWYECKOW cxeMe. TeopeTHYecKue OCHOBBI CHHTE3A.
Karanuzatopbl B Mpou3BOJCTBE aMMHaKa, KataquTuueckue siabl. [IpuHIMnuanbHas
cXeMa MpPOU3BOJACTBA aMMHAaKa IPU CPEIHEM [ABICHUU. YCTPOWCTBO KOJIOHHBI
CHUHTE3a aMMHaKa.

A30THasT KUCIOTa KaK MPOAYKT Mpou3BojacTBa. (OCHOBHBIE CTaguu
MIPOU3BOJCTBA A30THOM KHCIJIOTHl OKHCICHHUEM aMMHaKa. TeopeTHYeCKHUE OCHOBBI
okucnenus. Karanuzatopsl, karanutudeckue siibl. KOHTaKTHBIN anmapar OKUCIICHHUS.
[TepepaboTka HUTPO3HBIX Ta30B, ONTUMAJIBHBIE YCIOBHUS aOCOPOITMU THOKCH A a30Ta.
[IpuHIMnMaTbLHAsS cXeMa MPOW3BOJCTBA Pa30aBICHHOW a30THOM KHUCJIOTHI. MeTob
MOJTyYEHUsI KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI: C TIOMOIIBIO BOAOOTHHUMAIOIIUX
CPEICTB U NMPSIMBIM CHUHTE30M, X CPAaBHUTEIbHAS XapaKTEPUCTHKA.

DKOJOTUYECKHE MPOOIEMbl CUHTE3a aMMHAaKa U a30THOU KUCIIOTHI.

Jlabopamopnasa paboma 7. Tlpou3BoACTBO a30THOW KHUCIOTHL [lomydenue

a30THOM KHCJIOTHI B J'Ia60paTOpI/II/I KaTaJIMTHYCCKHUM OKHCJICHHUCM aMMHaKa.

Tema 8. O01mne cnoco0bI MOJIy4YeHHs COJIeH, yI100peHusl.

ﬂeKl/ﬂ/tOHHO€ 3aHAamue.



Ponp  muHepanbHBIX  ymoOpeHHil, CpEeOCTB  3allUTHl  pacTEHUl B
MHTCHCU(PHUKAIIMN CEIbCKOTO Xo03sicTBa. [IpobimeMa MOBBIICHUS YpPOKAWHOCTH.
A3zotHble ynoOpeHusi, ux kiaccudukamus. [Ipou3BojcTBa aMMUAYHOW CEJIUTPHI.
TeopeTnueckne OCHOBBI Ipoliecca HEUTpanu3aluu U ynapuBaHus. Vcnoiab3oBaHue
TeroThl HeuTpasm3auuu B annapare UTH. I[IpuHuunuansHas cxema NMpou3BOACTBA
HUTpaTa aMMOHHS C YACTUYHBIM YITAPUBAHUEM BOJBI.

Kapbamup, ero cBoiictBa u npumeHenue. [IpousBonctBo kapbamuga. CuHTE3
KapbamMuaa Kak  IOpUMEp  HEKaTaIUTHYECKOro  TeTEpPOreHHOro  mpolecca,
OCYLIECTBISIEMOIO TPH BBICOKOM JIaBJI€HUHU. TeopeTHuecKue OCHOBBI IpoIecca
CUHTE3a KapOaMua.

®ocdopubie ynoOpenus. Ux knaccuduxanus. docdarHoe chlpbe, MPUHILIUIL
KOMIUJIEKCHOTO HCTOJb30BaHusl Chiphs. [IpousBoncTBo mpoctoro cynepdocdara.
Teopernueckne OCHOBBI Tpoliecca pasiokKeHHs (TopanaTUTa CEpHOW KHUCIOTOM.
Cynepdocdarnas kamepa HENPEpbIBHOTO JekcTBUA. HelTpanuzanus u rpanyiasius
cynepdocdara.

[IpousBoacTBo ABoiiHOTO cynepdocdara. IlonydeHre KopMOBOTO MpeLUNIUTATa
u ammodoca. Kanuiinble ynoOpeHus: XJOpUI Kaliusg U OECXJIOPHBIE YI0OpEHMUS.
Meronbl BbIACNEHUS XJIOpUAA Kaldusl W3 CUJIbBUHUTA — TallyprUu4ecKuil u
(hIOTaIMOHHBIH.

CrnoxHble ¥ MOJHbIE MUHEpAJIbHBIE Y100peHus — aMModoc, HUTpodocka.

Hcnonb3oBanue coner B IOBCEIHEBHOW )KU3HU.

Jlabopamopnas paboma §. PelneHue NpakTUYECKUX 3aa4.

Tema 9. CuimkaTHasi IPOMBIIJICHHOCTb.

Jlexyuonnoe 3anamue:

Knaccudukanus U XapaKTepUCTUKA MPOAYKTOB CUJIMKaTHOU
IIPOMBIIIEHHOCTH, MX 3HaueHHe. CocTaB CUIIMKAaTOB M HMX cTpoeHue. Celpbe s
MIPOU3BOJCTBA CHUJIMKATHBIX MaTepuajoB. THUIIOBbIE MPOLECCHl TEXHOJIOTHH
CUJIMKATOB.

Bsoxymue Bemectsa. [Ipon3BOACTBO MOPTIAHALIEMEHTA — THUAPABIAYECKOIO

BsKYLICTO. DU3UKO-XUMUYECKHE IMPpOUCCCHI. XHUMU3M 3aTBCPACBAHUS HEMCHTHOIO



TecTa.

Kepamuka, ee xnmaccudukamusa. Ceipbe s nonydenus dapdopa u ¢asHca.
OTivuue TEXHOJIOTMYEeCKoro pexkuma nonydeHus: dapdopa u dasaca. Kepamuka —
Marepuan oyayiiero. Oraeynopsl. OCHOBHBIE BU/IbI OTHEYTIOPOB, UX PA3HOBUIHOCTH.

Crekia. CocraB, cTpoeHue, kiaccudukaims. 3aBUCUMOCTb CBOMCTB CTEKJIA OT
ero cocraBa. Paborst M.B. JlomoHOCOBa MO MONY4YEHUIO OKPAIIEHHBIX CTEKOI,
cManbT. ChIpbe B CTEKOJIHLHOW MPOMBINIIEHHOCTH. DU3UKO-XUMHUYECKHUE MPOIIECCHI,
npoTeKalle mpu Bapke crekioMacchl. CrnocoObl (GOpMOBaHUSA CTEKIISHHBIX
W3MICNIMA: BBITATUBAHUE, TPOKAT, JUThE, BbIIyBaHHE, mpeccoBaHue. [loHsTHe o
CUTaJIAX, I1JIAKO CUTAJIBI. HoBsrle MEePCIIEKTUBHbBIC MaTepHaIbI.
MOHOKpUCTAITMYECKUNA KPEMHHUIA, €r0 MOJy4YeHHE U PUMEHEHHUE.

Jlabopamopnas ~ paboma 9. 1IpuUroToBlIeHHE  JIETKOIUIABKUX  CTEKOJL.

HpHFOTOBJ'IGHI/Ie OKpPalICHHOI'O CTCKJIA.

Tema 10. MeTrauryprudeckasi HpOMbIILIEHHOCTb.

Jlexyuonnoe 3anamue:

Knaccudpuxanusa meramnon. OOimue CrnocoObl MOMYYEHUS] METALIOB U3 PY/I:
MUAPO-, TUJIPO- U dNEKTpoMeTaiyprus. UepHas metamutyprus. [Ipon3BoacTBo yyryHa.
Coipbe. XKenesnble pyapl, UX COCTaB U TMOATOTOBKA. TeOpeTMYECKHE OCHOBBI
JOMEHHOIO Mpolecca. YCTPOWCTBO JOMEHHOM Tieuu. XUMHYECKUE PEaKiuu,
MpOoTEKaroNMe B JOMEHHOM meun. HHTeHcubuKamuss JOMEHHOTO Mpolecca’
KHCIIOPOAHOE AyThe, NMPUMEHEHHE MPUPOJHOTO Ta3a, aBTOMAaTH3alus Ipolecca.
Hcrnonb3oBaHUE TOMEHHOTO IIJIaKka U JOMEHHOTO rasa.

[IpousBonctBo cranmu. Knaccudukamus u cpaBHUTENbHAs OIICHKA METOJOB
BBITJIABKU CTAJIH.

TeopeTnueckre OCHOBBI MOJTYUYEHUS CTaIN, XUMUUECKUE PEAKIIUH, JICIKAIIUE B
OCHOBE MPOU3BOACTBA. MapTEHOBCKUIA CTIOCOO BBHIIJIABKU CTAJIH, M0 0COOEHHOCTH.

KucnoponHOKOHBEPTOPHBI ~ METOH, €ro  NPEUMYIIECTBA.  YCTPOMCTBO
koHBepTOpoB beccemepa, Tomaca u coBpemeHnHoro. Pexxum paboThl.

BoimnaBka crtanu W (eppociiaBOB B AJIEKTPOINEYax. IKOJOTUYECKHE



poOIeMbl YEPHOU METaJUTYPTHH.

[TpousBoactBo amtomuHusi. CpIpbe aTIOMUHHEBON MPOMBIIUIEHHOCTH —
Oookcutbl, Hedenunsl. [lomyuenue mmHO3emMa mno Metony K. baitepa u myrem
KOMIUICKCHOW TepepaboTku HepenrnHOB. XUMHU3M MPOIECCOB W MPUHITUITHATLHAS
cxeMa Mpou3BoACTBa. [IpoM3BOACTBO aOMHHHMS W3 IJIMHO3eMa. TeopeTudecKue
OCHOBBI TIpoliecca 3JIEKTPOIU3a. YCTPONUCTBO NMEKTPOIU3EPa C CAMOOOKUTAIOIUMCS
aHomoM. Mertonbl paduHUpOBaHHMS ~amOMUHUA. [lyTH  yCOBEpIICHCTBOBAaHUS
TEXHOJIOTUH  alIOMMHHEBBIX  3aBOJIOB —  HCIOJb30BAaHUE  MPEABAPUTEIHHO
000XKEHHBIX aHOJOB, CHIDKCHHE BBIOPOCOB (TOPHUIOB B arMocdepy M CTOUHBIC
BOJIBI.

Merannel ¥ CIUIaBbl B TE€XHUKE M B TOBCEOHEBHOW >XM3HH. MeTamibl —
OMOTECHHBIC PJIEMEHTHI.

Koppo3sus meranminos. Buasl koppo3uu. CriocoObl 3aIUTH OT KOPPO3UH.

bnaropognsie Metaiiel. Metamnyprust OJaropofHbIX MeTajaoB. buorenHas
poJib OJaropoJHbIX MeTaIoB. [IpuMeHeHue OJ1IaropoAHBIX METAIOB B TEXHUKE U B
MTOBCEIHEBHOM KU3HH.

Jlabopamopnas paboma 10. [lonydeHre Meau BOCCTaHOBICHUEM OKCHIa MEIU

(1) Bogopomom. IToyueHue Kxene3a u Xpoma aaTlOMOTEPMUYECKHM CIIOCOOOM

Bba3sosslii pazgen Ne 2 «IIpousBoacTBa oprannyeckoro npoguias»
Tema 11. Ilepepadorka HedTu. Hedrenpoaykrsl.

Jlexyuonuoe 3anamue:
CocraB u mpoucxoxnaenue Hedtu. [lepepadborka HepT M HEDTENPOTYKTOB.

3anacel HepTH M cnocoObl n00bruK. CoctaB HepTu. DuU3nMyeckne W XUMHUYECKUE
criocoObI niepepabotku. [Ipsimas ronka nedtu. [lonroroBka HepTH K TIPSIMOM TOHKE.
YerpoiicTBo  TpyOwaThix Tiede M peKTUPUKAIMOHHBIX KOJOHH. CocTaB W
XapaKkTEepUCTUKAa MTPOAYKTOB MpsiMoi ToHKU HepTu. [lyTu yBenuueHus BBIXOAA
OeH3MHa W  yAydYllIeHHs ero KauecTBa. BblcokoTemmepaTypHble  METOJbI
JNECTPYKTUBHOM TepepabOTKM HEePTENpOAYKTOB — KPEKMHT U PUGOPMHUHL.

XUMHUYECKUE PEAKUMHU, MPOTEKAIOWINE NPU KpeKuHre. KaraJiuTUYeCKUil KPEKUHT,



CHIPhE W KaTaJIM3aTOpbl. YCIOBUS ONTHMAJIBHOTO pekuMa mporecca. [IpomyKTs
KaTAJIMTHYECKOTO KPEKHHIra, WX OTIMYME OT MPOMYKTOB TEPMHUYECKOTO KPEKHHTA.
JloObrua mpupoaHBIX Ta30B. O4rcTKa roprodnx ra3oB. [lepepaboTka He(DTSAHBIX Ta30B.
N3omepuzanmst HopMasibHOTO OyTaHa. [lomumepusanus oneduHOB.

[TponykTel mepepaboTku HedTH, UX cocTaB, HpuMeHeHue. OKTaHOBas U
[ICTAaHOBass XapaKTEPUCTUKH MOTOPHBIX TOmIMB. OuncTka HEDTENPOITYKTOB.
Dkonornyeckre mpoodiaemMbl He(YTEXUMUUYECKUX TPOU3BOJICTB.

Jlabopamopnas paboma 11. JlabopaTopHbIi CIIOCOO0 KPEKHUHTa KEPOCHHA.

Tema 12. TexHoJI0THsI 0CHOBHOTO OPTraHUY€CKOI0 CHHTE3A.
Jlexyuonnoe  3ansmue: CUHTE3bl HAa OCHOBE JBYOKHCH  YIVIEPOJA.

[TpousBoacTBo MetaHona, 3TaHona. [IpousBonctBo popmanpaeruaa. [IpousBoacTso
yKCycHOTro  anpaeruaa. I[Ipoum3BoICTBO  yKCyCHOM  KHCIOTHL.  [Ipon3BoacTBO
STUJICHIJIMKOJNST W miuiepuHa.  VICTOYHMKM — TOJNy4YEHUS  apOMaTUUYECKUX
yreBooposioB. Cunres ¢penona. [Ipon3BoncTBo HUTPOOEH30Ia, CTUPOIIA.

Jlabopamopnas paboma 12. IlonydeHue TUTMEHTOB U MACJISTHOM KPACKHU.

Tema 13. Boricokomonexkyaspubie coequHenusi (BMC). O0mme monsiTust
xumun BMC.

Jlexyuonnoe 3ansamue: IlonmuMepHble MaTepualbl, UX KilacCU(pUKALIMS, COCTaB,
obOmue cBoiicTBa. Bwicokomonekymspasie coenunenuss (BMC) kak ocHoBa
nonuMmepHbIx MarepuanoB. Knaccudukanus BMC. Cneunduueckue cpovictea BMC
KaKk (yHKUMS HUX CTPOCHHS U MOJEKYISIPHOM Macchl. DJIEeMEHTapHOE 3BEHO,
Makpomoriekyna. ®PazoBoe u (usuyeckoe cocrosausi BMC. OcHOBHBIE CHOCOOBI
Mpou3BOACTBa  cuHTeTHuecknx BMC: nommMepusanus,  CONOIMMEpPU3ALNS,
noysmkoHAeHcanusa. Ilonstue o mMoHOMepax. PanukanbHas W WOHHAs, UeNHas U
cTyneHyatas noauMmepusanus. CnocoObl  MOpOBEACHUS  MOJMMEpPU3ALMH U
ITOJIMKOHICHCAIUU.

Onacromepsl (kayuyku). Kmaccuukanys v OCHOBHBIE CBOMCTBA KaydyKOB.
Harypanbnblii kaydyk, ero crpoeHue. CuHTeTHueckue Kaydyku. lIpon3BoacTBo

6YTaI[I/IeHCTI/IpOJIBHOFO Kay4dyKa MCTOAOM BMYHBCHOHHOﬁ IMOJIMMCPHU3allN.



Crepeoperyisipble  KaydyyKd, HUX CcTpoeHue. IIpumeHsieMble KaTajau3aTophl.
N3omnpenoBsiii kayuyk. [lepepaboTka kaydykoB B pe3WHOBBIC W3eus. Bynkanu3zarus
KaydyyKOB, BYJIKAHU3UPYIOIIME areHTbl. XHMHU3M BYJIKAHU3alMU HEMPEIEIbHbIX
KAay4yKOB Cepoi. Buabl pe3MHOBBIX U3AENINM, NX IPUMEHEHUE.

CuHTeTHYECKHE CMOJIbl U TUIACTMYECKUE MAaCChl, UX Kiaccudukaius, cocras,
OCHOBHBIE CBOWCTBa M obOnactu mnpumeHeHusa. [lomumepusarmonnsie BMC u
IJJACTMACCBI HAa MX OCHOBE. [lommaTmineH BBICOKOTO W HM3KOIO JIaBJICHMS.
[Tomunponwien, nonuctupoi. [lonmkonnencaunonnslie BMC u mmactmacchl Ha ux
ocHoBe. [IpousBoacTBo ¢penonbpopMaibaeruAHbIX MoMMMepoB. HoBomaku u pe3odsl,
YCJHOBUS UX ITOJYYEHHUS U OTBEPKIACHHUS 10 PE3UTOB.

Jlaku u kpacku. Bunel nakoB. CocTaB Kpacok, KjlacCHU(PHUKAIMA, MapKUPOBKA.
[Iponeccsl, MPOUCXOIAIINE ITPU BBICBIXaHUU KPACOK.

XUMUYECKUE BOJIOKHA, UX KJIACCU(UKAIUs, CBOMCTBA U pUMeHeHue. MeToibl
dbopMOBaHMsI XMMUYECKHUX BOJOKOH M3 PacTBOPOB M paciuiaBoB. IIpom3BoacTBo
MCKYCCTBEHHBIX BOJIOKOH HAa OCHOBE LIEJUTIONIO3bI: BUCKO3HOIO U alleTaTHOTO. XUMU3M
rpoueccoB. IIpon3BoACTBO CUHTETUYECKUX BOJIOKOH M3 KalpOHA U JIABCaHA, XUMU3M
IpoLEeCcCOB. TKaHU U3 Pa3HBIX BUJIOB BOJOKOH, X TUTHEHUYECKUE CBOMCTBA.

Jlabopamopnas paboma 13. VI3roToBieHne U3eauil U3 pa3HOTO MOJIUMEPHOTO

KJICA.

Tema 14. Moronue u YUCTAIINE CPEACTBA.

Jlexyuonnoe 3anamue:

[Ipupona noBepxHocTHO-akTUBHBIX BemiecTB (ITAB). Mbuio, ero wucropus,
nosiyueHre u Bupl. [lammyHu. CuHTETMYECKHE MOIOIIME CPEACTBA (CTHpaJbHBIC
nopouikn). Cpenctsa sl MBIThSI K YUCTKHU CTEKOJ U 3epKall.

Jlabopamopnas paboma 14. Bapka mbliia 1 ©3y4eHUE €r0 CBOICTB.

Tema 15. Xumusi numeBbIX NPOAYKTOB.
Jlexyuonnoe 3auamue:

BI/I,Z[BI IMUIICBLIX BCHICCTB, HX POJIb. OpFaHI/Iqe(ZKI/IC N MHHCPAJIbHBIC



COCTABJISIONIME MUINKA. BUTaMUHBI W MHINEBBIE HO0AaBKH. XUMUYECKHE IMPOIIECCHI,

MPOUCXOMSIINE TPU TMPUTOTOBICHUHA THUIM WU TPOAYKTOB TUTaHUA. [IpwHIHIBI

palMoHaNbHOTO MUTaHUA. PUCKH, CBsI3aHHBIE C MOTPEOICHUEM TTUIITH.
Jlabopamopnas paboma 15. AHanu3 NUIIEBHIX MPOAYKTOB C HCIOIb30BAHUEM

Ka4CCTBCHHBIX peaKuHﬁ.

1.3. MeToau4yeckne peKOMEHAALMH 110 OCBOCHHUIO TUCHMILIMHBI

ITpu ocBoeHMM Kypca CTYIEHT JAOJDKEH HCIIONIB30BaTh PAHEE IIOJIy4YECHHBIE
XUMUYECKHUE 3HAHUS U IPUMEHATh UX IIPU PACCMOTPEHUH KOHKPETHOTO XMMUYECKOTO
IIPOMU3BOJICTBA. B "acTHOCTH, HY)KHO 3HATh XMMHU3M IPOU3BOACTBEHHBIX ITPOLIECCOB,
MIPUMEPHBIE CXEMbl YCTPOMCTBA AaNNaparoB, TEXHOJOTUYECKHH PEXHUM, TEXHHKY
0€3011aCHOCTH U HKOJIOTMYECKHE ACIEKThl COBPEMEHHOIO IMPOM3BOJICTBA, MPOTYKThI
NPOU3BOACTBA W HUX IPUMEHEHHE B TEXHUKE W B ObITy. [losTOMYy ycnemmHocThb
CTy[EHTA CKJIaJIbIBACTCS U3 psifa I0Ka3aTeNIen ero padoThl:

1. PerynsipHOe BeZieHNE KOHCIIEKTA JIEKIUI

2. CBOEBPEMEHHOE BBIMIOJIHEHHE JTA0OPATOPHBIX padOT, MPEAYCMOTPEHHBIX

IIJIaHOM, COCTaBJICHHUC OTYETA U €TI0 3alura

3. Pemenue 3amau
4, BrlnonHeHHe KOHTPOIBHBIX pa0OT C MONOKUTEIBHON OLIEHKOU
S. CocraBiieHrEe KOHCIIEKTOB YPOKOB IO IPOU3BOACTBY

s ycmemHou MOArOTOBKA KO BCEM BHUJIAM 3aHSTUWA HYKHO TOBTOPUTH
3aKOHBI, JICKAIIME B OCHOBE XUMHYECKOIO IPOU3BOJACTBA, YCBOUTH OCHOBHBIC
MOHSATHUS JTAHHOTO KypcCa, NMOHSATh TEXHOTCHHBIC W3MEHEHUS OKPYKAIOIIEH CPEIbI,
CBSI3aHHBIE C HECOBEPIIEHCTBOM XWMHYECKOTO MPOU3BOACTBA W HAKOJIOTHYECKOU

HETPaMOTHOCTBIO.



2. KoMIIOHEeHThI MOHUTOPHHIA Y4eOHBIX T0CTHKEHUH 00y4aroIuXcst
2.1. TexHosiornyeckasi KapTa peiTHHra IMCUUTIMHBI

BXOJJHOU KOHTPOJIb
(TpoBepKka «OCTaTOYHBIX)» 3HAHUM 110 paHee U3YYEHHBIM CMEKHBIM
JTUCIUTIMHAM)
dopma paboThl KonmnuectBo 6a110B 5 %
min max
BBoaubIit [lucbmennass  pabota 3 5
KonTpoib (aKcmpecc-ompoc)
Nroro 3 5
BA3OBBIU PA3JIE]T Nel
«Heoprannueckue mpou3BOJICTBAY
dopma padoThI KonnuectBo 6amoB 40 %
min max
Texymas padora | Otuer o
71a00paToOpHBIM ; 10
paboram BPNel
[Ipe3enTanus 3 5
KonTtponbnas padora 3 5
110 teme «Boxa»
Pemenue 3anau 3 5
Koncmekr ypoka 1o 3 5
teme «lIpousBoacTeo
C.
TecTupoBanue 1o 3 5
pazneny Nel
[IpoekT ypoka 3
5
Hroro 25 40
BA3OBbBIU PA3JIEJT Ne2
«IIpon3BoACTBa OPraHNUYECKOrO TPOMUIISD)
dopma padoThl KonunuectBo 6amnos 30 %
min max
Texymas pabota Otuer 11O
1a060paToOpHBHIM 3 3)
paboram BPNe2
ITpezenTanus 3 S
Pemenune 3amau 3 5
TecTupoBanue 1o 3 5




pazaeny No2

[IpoexT BHEYpOUYHOTO

5 10
3aHATHUS
Hroro 17 30
UTOI'OBBIN PA3JIEN
Conepxanue ®opma paboThl Komnuectro 6amios 25 %
min max
DK3aMeH 15 25
Hroro 15 25
JIOITIOJIHUTEJbHBIM MO YJIb
bazoBbii dopma paboTs KonmnuectBo 6amioB
MOJTYIb/ min max
Tema
BM Nel [Tpoekt ypoka 0 5
Pemienue 3ana4 0 5
BM Ne 2 [TpoekT ypoxka 0 5
Htoro 0 15
OOmee  konmmuecTBO ~ 0OauioB 1O min max
JTUCIUIIIINHE 60 100
(Mo uTOraM M3y4YeHHS BCEX MOAIYIEH, 6e3
ydeTa JOMOIHUTEILHOTO MOTYJIS)

CoOTBETCTBHE PEUTUHIOBBIX 0AJIJIOB M aKaJIeMHUYECKOM OIICHKHU:

Obuwee xonuuecmeo Axademuueckas
HabpaHHovlx 6aN108* OYeHKa
60-72 3 (ynoBJIETBOPHUTEIBHO)
73-86 4 (xopoo)
87-100 5 (oTaM4HO)

*[Ipu KkonmuyecTBe pEeUTHHIOBBIX OamioB Oonee 100 HeoOXomumo

pPaCCUUThIBATDH peﬁTHHF yqe6Hbe ,Z[OCTI/I)KGHI/Iﬁ CTyACHTA I OIIPCACICHUA OOCHKH




2.2. ®oHI OLEHOYHBIX CPeACTB (KOHTPOJIbHO-U3MEPHUTENbHbIC MaTePUAJIbI)
MMHUCTEPCTBO ITPOCBEILIEHUS POCCUNCKON ®EJIEPAITAN
(denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00Pa30BaTENIbHOE YUPEKACHHE
BBICILIETO 00Opa30BaHuUs
«KpacHospckuil TOCyIapCTBEHHBIN I1E1arOTUYECKUN YHUBEPCUTET
uM. B.I1. ActadbeBa»
®daxynbTeT OMOIOTHH, TeoTrpaPuu U XUMHUH
Kadenpa-pazpaborunk: kadenpa OMOIOTHN, XUMHH U SKOJIOTUH

YTBEPXIEHO OLJOBPEHO

Ha 3aceaHnu Kadenpsl Ha 3aceJaHud HayYHO-METOJUYECKOrO COBETa
[Tpotoxom Ne 8 CIEUMAIBHOCTH (HaIpaBiICHUs MOATOTOBKH)

oT «8» mas 2024 1. [Iporokon Ne 4

3aB.kadeapoit oT «15» mas 2024 .

E.M. AnTunona IIpencenarens H.M. I'opienko

G

DOOH/J
OLOEHOYHBIX CPEJACTB
JUTSI IPOBEICHUS TEKYIIIETO KOHTPOJISI ¥ POMEXKYTOYHOM aTTecTaliy 00yJaronuxcs

IIpuknaanast XumMus
(HaMMEHOBaHNE AUCIUILTHHBI/MOIYIIS/BHIA TTPAKTHKH)
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1. HaznavyeHnue (pOHIA OLCHOYHBIX CPEACTB

1.1. Heasto coznanugs DPOC pucuumiubbl  «lIpukinagHas XuMus»
SABIIACTCS yCTaHOBJICHUE COOTBETCTBUS y4eOHBIX JOCTHXKCHUM
3aIJIAHUPOBAHHBIM ~ pe3yabTaraM OOy4eHUss U TpeOOBaHUSIM  OCHOBHOM
npodeccuoHabHOM  00pa3oBaTeNbHOM MPOTPaMMBbI, pabouell MpOorpamMMbI
JTUCIUTUTUHBI.

1.2. ®OC 1o agucuMIUIMHE pellIacT 3aaa4Hu:

- KOHTPOJIb W YOpPAaBIECHUE TMPOIECCOM MPUOOPETEHUSI CTyICHTaMH
HEOOXOMMMBIX 3HAHWHA, YMEHUH, HABBHIKOB W YPOBHA CHOPMHUPOBAHHOCTH
komnereHnuii, omnpeaeneHHsix B DPI'OC BO 1o cOOTBETCTBYIOIIEMY
HaMpPAaBIICHUIO MOATOTOBKH;

- KOHTPOJIb (C MOMOIIBI0 HaboOpa OIEHOYHBIX CPEJCTB) U YyMpaBiIeHUE (C
MOMOIIBIO 3JIEMEHTOB OOparTHOM CBSI3M) JOCTH)KEHHMEM IIeJiel peau3aiuu
OIIOII, omnpeneneHHbIx B BUAe Habopa oOmENpodecCUOHANBHBIX |
po(eCcCHOHANIBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;

- obecrnieyeHre COOTBETCTBUS PE3yJAbTaTOB OOydeHMs 3adadaMm Oynyluen
npodeccuoHaNbHON NIEATEIHHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAUIIMOHHBIX
¥ BHEJPEHHE MHHOBAIIMOHHBIX METOJIOB O0YUYEHHS B 00pa30BaTeIbHBIN MPOIIECC
YHuBEpCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAaHUM HOPMAaTUBHBIX JOKYMEHTOB:

- (emepanbHOrO TrOCYJapCTBEHHOIO O00pa30BATEIBLHOIO  CTaHJIApTa
BBICITIETO 00pa3oBaHus 1O HanpasieHUIo moaAroToBkH 44.03.05 Ilemarornueckoe
obpasoBanue (C IBYMs MPOQPHUIIMH ITOTOTOBKH);

- 00pa3oBaTeNbHON MPOrpaMMbl BBICIIETO 00pa30BaHUs M0 HAPABICHUIO
noarotoBku 44.03.05 Tlemarormyeckoe oOpaszoBaHue (C ABYMS TPOQPHIAMU
MOATOTOBKH), HAIMPABACHHOCTh (NMPOGMIb) 00pa30BaTEIbHON MPOrpaMMbl
«buonorust u XuMus,

- Tlonoxkenus o QopmupoBaHur (OHIA OIICHOYHBIX CPEACTB JUIS
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH, MPOMEKYTOYHOM U WTOTOBOM aTTECTallUU
oOyyaromuxcsi 1Mo 00pa3oBaTeIbHBIM IPOrpaMmaM BbICHIETO 00pa3OBaHUS —
mporpamMMaM  0akajaBpuara, MporpamMmaM CHEIHalIuTeTa, MporpaMMaM
MarucTparypbl, IporpaMmaM IOATOTOBKA HAyYHO-TIEAArOTHYECKUX KaJpOB B
acrupaHType B eaepaibHOM roCcy1apCTBEHHOM OFOIKETHOM 00pa30BaTeIbHOM
yUpexIeHUU Bbicuiero oOpa3zoBaHusi «KpacHosipckuii  rocyaapCTBEHHBIM
negarornueckuil yuusepcuret uM. B.I1. ActadbeBa» u ero punuanax.

2. [lepeyeHb KOMIETEHUMI ¢ YKa3aHUEM ITanoB UX GOpMHPOBAHUSA B
npoiuecce U3y4eHust IMCUUILINHBI

2.1. Tlepeyenb KommneTeHUMii, GOPMUPYEMBIX B MPOIECCE H3yUCHUS

JUCITUTITUHBL:
OIIK-2. CniocobeH y4acTBOBaTh B pa3pabOTKe OCHOBHBIX U JIOMOJHUTEIHHBIX
o0pa3oBaTeNbHBIX MPOTPaMM, pa3padaThiBaTh OTACIBbHBIC WX KOMIIOHEHTHI (B
TOM YHCIE C  HCIOJb30BaHUEM  WH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHHN);



OIIK-5.

Cnocoben
o0pa3oBaTeIbHBIX

pE3yNbTATOB

pa3pabaThIBaTh

IPOTPAMMBI
oOyyJarommxcs,

MOHUTOPHHI'A

pazpabaThiBaTh U

peann30BbIBATh IPOrPAMMBI IPEOI0JICHUS TPYAHOCTEH B 00yUEHUU;
IIK-4. CnocobGen pemarbh 3afaud BOCIHUTAHMS M JTYXOBHO-HPAaBCTBEHHOTO
pa3BUTHS, O0yUYaIOIUXCs B y4eOHON U BHEYUEOHOM 1eSITeIbHOCTH.

2.2. dranbl GOPMUPOBAHUSA M OLlEHMBAHUS KOMIIETEeHIIHIA

Komnerennus JIMCIIUIIINHBI, Tun OrneHouHoe cpeacTBo/
[IPAaKTUKH, KOHTpPOJIA KH1MBp1
Y4acTBYIOLIME B
(bopMHpOBaHUHU Howmep |®opma
KOMIIETEHIIUNA
OIIK-2. NudopmarmonHo- TEeKYIIUH 2 Pemenue 3amau
Cnocoben KOMMYHHKAI[UOHHbIE KOHTPOJIIb
y4acTBOBAaTh B|TEXHOJIOTHH B 00Pa30BaHUH |yCIIEBAEMOCTH
pa3paboTke U colManbHOM cdepe, TEKYIIHHA 3 Kontponbshas
OCHOBHBIX  H|Metonuka paboTsl ¢ KOHTPOJIb pabora mo Teme
JIOTIOTHUTEJIBH | KJIACCHBIM KOJJIEKTUBOM, yCIIEBaEMOCTH «Bona»
BIX [IpoekTupoBaHue ypoKa 110 | TeKyIIHii 4 [Ipesenranus
obpazoBarenbH | TpedoBanmsmM OI'OC, KOHTPOJIb
BIX TIporpamm, Beenenue B 6uonoruto, yCIIEBAeMOCTH
paspabarbiBath| MukpoOuonorus, Teopust | texymmuii 5 Ortuer o
OTJEeNbHbIE WX [3BOMIONNH, [ eHeTHKa, KOHTPOIIb 71a00paTOPHBIM
KOMITOHCHTHBI OCHOBBI DKOJIOTUH U OXpaHbL YCII€BaCMOCTHU pa60TaM
(B TOM ymcIe ¢|npuponabl, Metoauka TeKyIIi 6 KoHCIIeKT  ypoka
MCITIOJI30BaHU |00yUY€HHUS U BOCTIUTAHUS (110 KOHTPOIb 1o TeMe
M Ouonorun), Texnonornu YCIIEBAEMOCTH «IIpon3BoacTBO
UH(POPMAITIOH |COBPEMEHHOTO 00pa30BaHMs »
HO- (110 IPOHITFO OATOTOBKHM), TEeKYIIHI 7 TectupoBanue no
koMMyHUKaly |IIIkoibHBIN NPaKTUKYM 11O KOHTPOJIb pasneny Nel
OHHBIX TUCIUILIMHAM (TIPOQHIIS yCIIeBAEMOCTH
TEXHOJIOTHH) |moaroroBku), Llutonorus u TeKyIIHit 8 TecTHpOBaHHE IO
THCTOJIOTHSI C OCHOBAMHU KOHTPOJIb paszeny Ne2,
aMOpuosioruu, Xumus YCIIeBAEMOCTH
OKpYXKarollel cpesibl,
buopasnoodpasue CpenHelt |rexympit 9 TIpoexT
Cunbupu u cTpareruu €ro | xoprponn BHEYPOYHOTO
coxpanenus, JlanmmadTer  |yerepaemoctu 3QHSTHS
Cpenneit Cubupn 1 IPOMEXKYTOYHASI 1 DK3aMeH
POCTPAaHCTBEHHO- aTTeCTaHs
TEPPUTOPUATBHOE
pa3MeleHne KUBOTHBIX
pacTeHui ,
[IpousBoncTBeHHAs
NPaKTUKA: eJaroruueckas
NpaKTUKa HHTEPHA,
IIpousBoncTBeHHAst
NpaKTUKA!
MEKTUCIUTUTHHAPHBIH




MPAKTHKYM,
[IponsBoncTBeHHAst
MIpaKTHKA: MeJlaroruyeckas
MIpaKTUKA

OIIK-5. [IpoekTupoBaHue ypoka no |TeKyIIHi Pemenue 3amaqy
Crniocoben tpeboBanuio PI'OC KOHTPOJIb
paspabateiBath |30050rusi, OCHOBBI yCIeBaeMOCTH
IIPOrPaMMBbI JKOJIOTUU U OXPaHBbI TEeKYyLIUN KonTpomnbHas
MOHHUTOPHHIa |pupoabl, boranuka, KOHTPOJIb pabora mo Teme
obpazoBarenbH |COBpPEMEHHBIE HAIIPABICHUS |yCIIEBAEMOCTH «Boga»
BIX PE3YJILTATOB|Pa3BUTHs HAYYHOH OTPACIH | TeKyLIMi [Tpe3enrarus
oOyyJaromuxcs, |(1o npoQuito NOAr0TOBKH), |KOHTPOJIb
pa3pabarbiBaTh |KOMIIETEHTHOCTHBIHM IOIXOJ |yCIIEBAEMOCTH
u B 00pa3oBaHUH, TEKYIIHA OtueTr o
peain30BbIBaTh | XMMHUECKHUI CUHTE3, KOHTPOIIb 1a00paTOpHBIM
MIPOrPAMMBI MukpoOuosorus, yCIIEBAEMOCTH paboram
IIpCOa0JICHUSA dusnueckas u KOJIJIOMJHAas1 TCKYH_II/Iﬁ Koncmoekr YpOKa
TpyaHOCTeH  B|XxuMus, Meronuka oOydeHUs KOHTPOIIb o TeMe
00y4eHnH ¥ BOCHUTaHHUsI (110 XUMHUH), YCIIEBAEMOCTH «IIpouzBoacTBo
MeTtoauka oOydeHus U »
BoCIUTaHus (110 bronoruu), TEeKYILIHI TectupoBanue no
Monyss 11 "Ipeamerso- KOHTPOJIb pazneny Nel
npaktuyeckuit”, Monyib 5 |ycnepaemoctr
"Yuebmo- TEKYIIHHA TectupoBanue 10
M CCIIEZIOBATEIIbCKUM ", KOHTPOJIb pasmeny Ne2,
Moznyns 7 "Ilenaroruyeckas |yenepaemoctu
uHTepHarypa", Moayns 9
"[IpenmerHo- TEKYIIHIA [MpoexT
MeToauueckui", YueOHas KOHTPOJIb BHEYPOUHOTO
TPAKTHKA: O3HAKOMUTENBHAS | ycrepaeMOCTH RAHSTHS
NpakTuKa, YueOHas [POMEKYTOYHAS DK3aMeH
MPaKTHKA: HAyYHO- ATTeCTAIHs
HCCIIeZIOBaTeNbCcKast paboTa
(monmyueHue mepBUYHBIX
HAaBBIKOB HAy4YHO-
HCCIIEI0BATENBCKON
pabortsi),[IponsBoacTBeHHAS
MpaKTUKA: MPEIAUILIIOMHAs
MpaKTHKA,
IIpousBoncTBeHHAs
MpaKTHKA: MeJarornyeckas
MpaKkTUKa UHTEPHA,
IIpousBoncTBeHHAas
MpaKTUKA:
MEXIUCITUTITHHAPHBIN
MPAKTHKYM,
IIpousBoncTBeHHAs
MpaKTUKa: Me1arornyeckas
MIpaKTHKA.
K-4 3oomnorus, OCHOBBI TeKyILUN Pemenune 3anau
Crniocoben DKOJIOTHH U OXPAHbI KOHTPOJIb
pemiath 3ajgayu |[npupoasl, boranuka, yCIeBaeMOCTH




BOCIIUTAHUS U
TyXOBHO-
HPaBCTBEHHOT'O
pa3BUTHSA,
oOyJarommmxcs
B y4yeOHOM H
BHEY4YeOHOM
JeSITeTbHOCTH.

BBenenue B 010I0THIO,
KoMIieTeHTHOCTHBIH MOIXO0T
B 00pa30BaHNH,
Muxkpoobuoinorus, Meronuka
00ydeHHs ¥ BocUTaHus (110
xumun), Meronuka
00ydeHHs 1 BocuTaHus (110
ouonorun), ['eneruka,
OuU3nOoNIOrus YeloBeKa 1
YKUBOTHBIX C OCHOBAMU
(YHKIIMOHATIBHOM
aHaromuu, Teopus
sBostonuy, L{utonorus u
THCTOJIOTHSI C OCHOBAMU
SMOPHOJIOTHH,
Opranuueckasi XuMus,
XUMHS OKpYKarouei
cpenbl, O0mas u
HEOPraHWYECKask XHMHSI,
AHanuTHYecKas XUMHUs,
buoxumus, Ilonepas
MPaKTHKa 110 OOTaHUKE,
IToneBast mpakTuKa 1o
300JI0TUU H SKOJIOTHUH,
IIpakTrKa o MpUKIaJHON
xumud, [IpakTuka mo
AKCIEPUMEHTAIBHON XUMUHU.

TEeKYITUH 3 KonTponpHas
KOHTPOJIb pabotra 1o Teme
yCIIEBaEMOCTH «Bona»
TEeKyLIUN 4 IIpe3senranus
KOHTPOJIb
yCIEBAEMOCTHU
TEeKYyITUH 5 Otuer o
KOHTPOJIb nabopaTopHbIM
yCIIEBa€MOCTH pabotam
TEKyILUI 6 Koncniekr  ypoka
KOHTPOJIb o TeMe
yCIeBaeMOCTU «IIpousBoacrso
.
TEeKYyLIUN 7 TectupoBanue 1o
KOHTPOJIb pazneny Nel
yCIeBaeMOCTU
TEKyILUH 8 TectupoBanue 1o
KOHTpPOJIb pazneny Ne2,
yCIeBaeMOCTHU
TeKYILUH 9 [Tpoekt
KOHTPOJIb BHEYpPOYHOTO
yCIIeBaeMOCTH 3aHATUSA
IIPOMEKYTOUHAS 1 DK3aMeH
arrectauus

3. @oHx OLEHOYHBIX CPEACTB IJISl POMEKYTOYHOM aTTecTallul
3.1. ®OHIBI OLIEHOYHBIX CPEACTB BKIIFOUAIOT: BOMIPOCHI U 3aJaHUS K SK3aMEHY
3.2. O1LleHOYHBIE CpeICTBa

3.2.1. OueHo4HOEe CPEeACTBO BOMPOCHI U 33JIJaHUS K 3a4ETy

Kpurepuu oreHuBaHus MO OIEHOYHOMY CPEACTBY 1 - BOMPOCHI M 3a7aHUS K

9K3aMCHY
IIponBHUHYTBINM YPOBEHB ba30BbIi1 ypOBEHB [ToporoBslit ypoBeHB
DODMUDYEMEIC c(hOpMUPOBAHHOCTH c(hopMUPOBAHHOCTH c(hOpMUPOBAHHOCTH
op epey KOMIIETEHITU I KOMIETEHITU I KOMITETEHITU I
KOMITICTCHITUH
(87 - 100 6amoB) (73 - 86 6amioB) (60 - 72 6anmmoB)*
3a4TE€HO 3a4TE€HO 3a4TEHO
OIIK-2. OOyuaromuiics Ha BbICOKOM | OOywarommiics Ha cpeaneM | OGyuaronuiics Ha
CoocobeHn YpOBHE CIIOCOOCH | ypOBHE CIIOCOOCH | YIAOBJICTBOPHUTEIHLHOM
y4acTBOBaTh B | YUACTBOBATH B pa3paboTKe | yuacTBOBaTh B pa3paboOTKe | YPOBHE crocodeH
paspaboTke OCHOBHBIX U | OCHOBHBIX Y | y9aCTBOBaTh B pa3paboOTKe
OCHOBHBIX " JOITIOJTHUTCIIBbHBIX JOITIOJTHUTCJIBbHBIX OCHOBHBIX nu
00pa3oBarelibHBIX MPOrpamMM, | 00pa30BaTEIbHBIX JIOTIOJTHUTENTbHBIX
JIOTIOJIHUTETIbH
paspabarbiBaTh OT/CIbHBIE X | POrpaMM,  pa3pabarhiBaTh | 00pa3oBaTEbLHBIX
bIX KOMITIOHCHTHEI (B TOM 4YHUCJIC C | OTACJIBHBIE HWX KOMIIOHCHTEHI | IIpOTpamMMm, paSpa6aTLIBaTL
06pa30BaTeHBH HUCIIOJIb30BAHNEM (B TOM qUCJIe C | OTACJIBHBIC NX KOMIIOHCHTBI




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

paspabaTbiBaTh | KOMMYHHKAIMOHHBIX nH(pOpPMAITOHHO- HCIIOJIb30BaHUEM

OTIeNbHbIE uX | TCXHOIOTHN) KOMMYHHMKaIIHOHHBIX nHPOPMAITHOHHO-

KOMITOHEHTBI (B TCXHOJ'IOFI/II\/'I) KOMMYHI/IK%HI/IOHHLIX

ToM uHcIe c TEXHOJIOT )

UCTIOJIb30BaHHE

M

UH(POPMALIMOH

HO-

KOMMYHHKAITHO

HHBIX

TEXHOJIOT 1)

OIIK-5. OOyuaronuiics Ha | OOyuaromuiics Ha cpenneM | OGyuaromuiics Ha

Crniocoben BBICOKOM YpOBHE | YPOBHC CIIOCOOCH | yIOBJIETBOPUTENEHOM

pa3pabaThiBaTh | IEMOHCTPUPYET paspabarbiBaTh METOJMKH H | yhopHe HCIIONIb3YyeT

IPOrPaMMEI IPYMEHEHUE COBPEMEHHBIX | TCXHOIOTHI — OPraHMsalliil | copneMeHHblE METOIMKH

MOHHTOPHHTA | METOAMK M  TEXHOJOrHi | Mo ATOPHHIA MO PAsTHIHBIM | 1) TEXHOJIOTHH

o0pa3oBaTeIbHBIM
o0pa3oBaTeNbH | OpraHU3auu OLICHUBAHMS  KadecTBa
. mporpaMMam, pa3padaTbIBaTh

BIX o0Opa3oBaTenbHOI " PeATH3OBEIBATS 00pa3oBaTeNbHOTO

pe3yabTaToOB NeSITeTbHOCTH, nporpaMMbl  mpeozionerms | TPOUECCA M0 PA3IIHIHBIM

oOy4aromuxcsi, | AMarHOCTUKH " | rpyaHocTeil B 0GydeHun 00pa3oBaTeNbHBIM

pa3pabarbIBaTh | OLICHUBAHHSA KadecTBa porpaMMam,

u 00pa3oBaTeNbHOTO pa3spabarbiBaTh u

peanu30BbBIBaTh | Iporecca Nno Ppas3IMYHbIM peaan3oBbIBaTh

MIPOTPaMMBI 00pa3zoBaTeIbHBIM MPOTpaMMBbl  HPCONOTICHITA

IPEOJIOJICHUST | IPOrpaMMam TpyAHOCTEH B 0GyueHHH

TPYyJIHOCTEH B

00y4eHUHn

IIK-4 OO6yuaromuiics Ha | OGyuatomuiics Ha cpenseM | OOydaroNHIACs Ha

Coocoben BBICOKOM YPOBHE CIOCOOEH | YPOBHE CIIOCOOEH PEIIaTh | yaOBJIETBOPUTEILHOM

pewars pemarb 3aja4M | 3a/ladn  BOCIIUTAHUA W | ypOBHE criocoOeH
BOCOUTAHUS M JOyXOBHO- | AYXOBHO-HPABCTBCHHOI'O pemarb 3aga4du

3ajaiu HPAaBCTBEHHOTO Pa3BUTHs, | PA3BUTHA, OOyJaIOMIUXCSA B | BOCIMTAHMSA U JTyXOBHO-

BOCIINTAHUA | oGyvaromuxcs B yueOHOM 1 | YU€OHOH W BHEYYEOHOM | HpaBCTBEHHOIO

U JIYXOBHO- | BHEy4eOHOM JesITeIbHOCTH. | ACSITEIbHOCTH. pa3BUTHSL, O0Y4arOLIUXCS

HPaBCTBEHHO B yueOHOU U BHEy4eOHOU

TO Pa3BUTHS, NesITebHOCTH.

00y4Jaronuxc

1 B yueOHOU
u
BHEYy4YE€OHOM
NEeATEIbHOCT
8

*Menee 60 6aIOB — KOMITETCHIIAS He c(hopMupoBaHa

4. @oH/1 OLIEHOYHBIX CPEACTB ISl TEKYILEr0 KOHTPOJISI YCIIeBAeMOCTH
4.1. ®oHABl OLIEHOYHBIX CPEJACTB BKJIOYAKOT: BOMPOCHI M 33JaHUS K HK3aMEHY,
Pemenue 3amau, KontpompHas pabora mo teme «Bomay», Ilpesentanus, Otder 1o

nabopatopHbiM pabotam, KOHCHEKT ypoka 1O Teme
TectupoBanue 10 paszuery

Nel, TectupoBanue no pazueny

«IIpon3BosICTBO ...»,

No2, TlIpoekt




BHEYPOYHOTO 3aHATHUS

4.2.1. Kputepuu OnEHUBaHUS CM. B TEXHOJIOTMYECKOW KapTe pedTHHra B padoueit
nporpamMme aucuuIuinibl «[Ipukiagnas Xumus.
4.2.2. Kputepun olicHUBaHUS MO OLICHOYHOMY CpEJICTBY 2 - Pemienue 3aaa4

Kpurepuu onieHrBaHus KomnuectBo OamnoB  (Bkiaag B
PEUTHHT)

OdopmiteHre peneHns 3a1a49u 1

Pemenue 3amaun jorugHoe 3

ITosyyeH BEpHBIN OTBET 1

MakcumanbHbIN 62 5

4.2.3. Kputepun olieHUBaHUS IO OIICHOUYHOMY CpeacTBY 3 - KoHTposbpHas padoTa 1o

Teme «Bomay

Kpurepuu oueHuBaHus KomunuectBo OamioB (BkiIag B
PEUTHHT)

Jlanbpl BepHBIE OTBETHl HAa TpH | 3

OCHOBHBIX BOMpOCa

B OTBETaX  MPHUCYTCTBYIOT | 1

OObsSICHEHUS

B OTBETaX  MPHUCYTCTBYIOT | 1

npuUMepsl, (HaKThbl, JaHHbIE

MakcuMaJIbHbIN OaJII 3)

4.2.4. Kpureprn oLleHMBaHUsA 110 OEHOYHOMY CpeAcTBY 4 - [Ipezenranus:

Kpurepuu oueHnBanus KomnuyectBo OamnoB  (Bkiax B
pPEUTHHT)

PackpbiTue npo6iiembl 1

JlornuHas mocienoBaTeNbHOCTS | 1

COZIEp)KaHUs CJIANT0B

EnunHcTBO B 0hopmiieHnn 1

BriBogsl 1

[IpuBeneHsl auteparypHseie | 1

VMCTOYHHKHU

MakcumanbHbIN 62 5

4.2.5. Kputepuu oLIeHHBaHUS 1O OLICHOYHOMY cpeAcTBY 5 OTuer mo JabopaTopHbIM

paboram

Kpurepun oueHnBanus

Komnuectso
PEUTHHT)

OamtoB (BKiIam B

Odopmiiensl Bce mabopaTopHbIC
pabotel mo bPNel

5

Bepno chopMyITUPOBAHBI

2




BBIBOJbI

ITonHbIE OTBETHI HA BOIIPOCHI

3

MakcuMaJibHBIH 0aslT

10

4.2.5. Kputepuu orieHuBaHUS IO OIIEHOYHOMY CPeACTBY 6 - KOHCIIEKT ypoka 1o Teme

«IIpon3BoaCTBO ...».

Kpurepnn oueHnBanus KonmmuectBo 6amnoB (Bkiag B
PEUTHHT)

[lenn W 3amayu COOTBETCTBYIOT | 2

pe3yibTaraM ypoka

MeTtoabl oOy4eHus | 2

COOTBETCTBYIOT LICJISIM U 3aj]la4am

ypoKa

B KOHCITEKTE ypoka | 1

MPUCYTCTBYIOT MPaKTUYECKUE

METOJIbl 00y4YEeHUS

MaxkcuManbHBIN Oaja 5

4.2.6. Kputepun OIICHHUBAHHUS IO OIEHOYHOMY CPEICTBY 7 -

pazneny Nel

TGCTI/IpOBaHI/IC I10

Kputepun onieHuBaHUs KomnuectBo OGamioB (BKiIaag B
PEUTHHT)

60-72% BBITIOIHEHHUS TECTA 3

73-86% BBIIIOIHEHHUS TECTA 4

87-100% BrIIIOJIHEHHUS TECTA 5

MakcuMaJIbHBIN OalT 5

4.2.77. Kputepuu OLEHHMBAHUA IO OLEHOYHOMY cpeactBy 8 - TecTupoBaHue M0

pazneny No2

Kpurepuu oueHuBaHus KomunuectBo OamnmoB (Bkiag B
PEUTHHT)

60-72% BBITIOIHEHHUS TECTA 3

73-86% BBIIIOJIHEHHUS TECTA 4

87-100% BrIIOJIHEHHUS TECTA 5

MakcuMaJIbHBIN OalT 5

4.2.8. Kpurepun OUEHHMBAHUS MO OLEHOYHOMY CpeAcTBY 9 - IIpoekT BHEypOUHOrO

3aHATUS
Kputepuu ouenvBanus KommaecTtBo OamioB (BKiIag B
pPEUTHHT)
[lenn u 3ama4v COOTBETCTBYIOT | 2

pe3yabpraraM ypoka




MeTtoabl oOy4eHus | 2
COOTBETCTBYIOT IIEJISIM M 3a7adyaM
ypoKa

B KOHCIIEKTE ypoka | 1
HMPUCYTCTBYIOT PaKTUYCCKHEC
METO/Ibl O0YUCHHSI
MakcuMaIbHBIN 0anT 5

5. OueHoYHbIe CPeACTBA VISl POMEKYTOUHOM aTTeCcTAlNH
5.1. Bonpocsl M 3a1aHUA K IK3aMeHY I10 JUCIUTUINHE
«IIpuknagHas XumMus»

1. Knaccudumupyiite XUMHUYECKOE ChIphE MO MpPU3HAKAM: MO MPOUCXOXKIACHHUIO,
[0 arperaTHOMY COCTOSIHHIO, MO XUMHUYECKOMY COCTOSIHHIO, MO BHJAaM 3aracos.
[lepedrcnuTe NPUHUUIBI PALMOHAIBHOTO HCIOJIb30BaHUS ChIpbs. llpuBenure
IPUMEpPHI CIIOCOOOB 00OTAIIEHUS ChIPBS.
2. PackpoiiTe nonstue «ocHoBHOI oprannueckuii cuates (OOC)». [lepeuncaure
HaubOosee Baxubie npounsBoacTea OOC.
3. Onumurte coctaB cuHTeTHYecKuXx Mormmx cpeacts (CMC), ctpoenue T1AB,
ux Morouee nerctue. OxapakTepu3yruTe 3KOJIOTHYECKUE ACIEKThI MCITOJIb30BaHUS
CMC.
4, [lepeuncnuTe M KpaTrko ONMILIKTE ATalbl MPOU3BOACTBA (popmanbaeruja Ha
ocHOBe MeTaHoJa. [lepeunciauTe cBOMCTBa U MpUMEHEHUEe (popMasbaeruia.
S. IIepeuncinte BUABI U HCTOYHUKH SHEPTUH, IPUMEHSAEMON B XUMHUYECKOU
MIPOMBIIIEHHOCTU. PacCKpoiTe CyITHOCTh SHEPTreTUUECKOU MPOOIEMbI U TPUBEAUTE
OCHOBHBIE ITyTH €€ PEIIECHUS.
6. OnuirTe 0OCHOBHBIE CIOCOOBI MTPOU3BOCTBA aneTwiieHa. [IpuBeaure
MpUMEpPbI TPUMEHEHUS alleTUIICHA.
7. [lepeuncnuTe OCHOBHBIE CITOCOOBI IPUMEHEHHSI BOJIBI B XUMUYECKON
MPOMBIIIEHHOCTU. OXapaKTepu3yHTe OCHOBHBIE ATAIlbl MPOMBIIUICHHON
BOIONOATOTOBKU. CpaBHUTE TEXHUYECKYIO U TUTHEBYIO BOJY.
8. Kparko onuimmre npou3BOACTBO YKCYCHOU KUCJIOTHI, €€ CBOMCTBA U

MIPUMEHEHUE.



9. OxapakTepusyiTe cOCTaB CUJIMKAaTOB. KpaTko ONWINUTE THUIIOBBIE MPOLECCHI
TexHoJoruu. Ilepeunciante 0CHOBHbIE BUJIbI OTHEYIIOPOB.

10. Ilpoknaccuduuupyiite noiauMepHble Marepuansl. HasoBure npuMeHeHne
MOJINMEPOB B TEXHHUKE U B OBITY.

11. OnummuTe KOHTaKTHBIA CHOCOO MPOU3BOJACTBA CEPHOM KHCIOTHI (CokuraHue
CEpHOI0 KOJuYe€aHa, MOJIydeHHE TUOKCHIA cepbl, OKucieHue okcuaa cepol (1V) u
abcopOuus okcuaa cepol (VI). Ontumanbhble yciaoBus mporeccoB). [lepeuncnure
OCHOBHBIE 3KOJIOTUYECKUE TIPOOIEMBI CEPHOKHUCIOTHOTO ITPOU3BOACTBA.

12. OxapaxTepusyiiTe OCHOBHBIEC CITIOCOOBI MONy4eHUs CUHTe3-ra3a. [lepeuncnure
OCHOBHBIE ITPOM3BOJICTBA HA OCHOBE CUHTE3-Ta3a.

13. CpaBHHUTE NPOMBILUICHHBIN U J1aOOPAaTOPHBIN CIIOCOOBI MOJYyYEHUsI aMMHUaKa.
[lepeuncnuTe BpenHbIE BEUIECTBA B IPOU3BOJICTBE aMMHAKA.

14, OxapaxrtepuszyiiTe ¢u3MUecKue MeToasl Tmepepabotku HedTu. Onummre
YCTPOMCTBO PEKTUPUKAITMOHHON KOJIOHHBI.

15. Onumure NOpOU3BOACTBO  a30THOM  KHUCJIOThl  OKUCJIEHHUEM  aMMHAakKa.
OxapakTepu3yiTe OCHOBHBIE HKOJIOTHUECKHE MPOOIEMbI POU3BOICTBA.

16. OxapaxTepusyiTe XUMHUECKHI COCTaB MUIIEBBIX MPOIYKTOB.

17. TIlepeuncnuTe OCHOBHBIE HANpaBICHUS CHJIMKATHOM MPOMBIIIJICHHOCTH.
Packporite 0CHOBBI POU3BOACTBA NOPTIAH/I-LIEMEHTA.

18. CpaBHHTE MO CTPYKType, CBOMCTBAM M TOJYYEHHUIO KAaydyyK HaTypaJbHBIA H
cuHTeTn4eckuil. [lepednciure OCHOBHBIE HAIIPABICHUS IPUMEHEHUS KayUyKOB.

19. OxapakTepusyiiTe MPOU3BOACTBO AMIOMUHUSA. KpaTko onmuImmTe alFOMUHUEBBII
KOMILJIEKC KPaCHOSIPCKOTO Kpasi: CBIPBE, ITPOU3BOJCTBO ITIMHO3€EMA,
AIIEKTPOJIMTHYECKOE TPOU3BOJICTBO ATFOMUHUS.

20. Ilpoxknmaccudumupyiite yaoOpeHHs 10  pa3IUYHBIM  TpPU3HAKAM:  TI0
IIPOUCXOXKICHHIO, 10 PACTBOPUMOCTH, IO COCTABY.

21. llepeuncnuTe W KpaTKO OXapaKTEPU3yWTE€ OCHOBHBIE CHOCOOBI HepepaboTKU

TBEPAOIro TOIJIMBA.



22. Packpoiite moHsATHE «4€pHasS ~ MeTALIyprus». ONUIIUTE  OCHOBHBIE
XUMUYECKHUE TPOIECCHl TP MPOU3BOJICTBE YyryHa W cTayn. ONUIMTEe yCTPOKWCTBA
JOMEHHOM TI€YH, JIEKTPOIICYH.
23. OxapaxTepu3yilTe OCHOBHBIC NPHUHIIUIBI M CTaIWd KOKCOBAaHUS KaMEHHOTO
yria.  Ilepedncnure npomykThl KokcoBaHUA. OXapaKTepusyHTe HSKOJIOTHYECKUE
poOJIEMBbI JAHHOTO MPOW3BO/ICTRA.
24. Ilepeunmcnure crmocoObl  MpOW3BOACTBA  dTaHOomMa. OnwmuTe  CTaauu
IPOM3BOJICTBA JTaHOJa Ha OCHOBE JTWiIeHA. I[lepeuncnure 0OIACTH TPUMEHEHUS
ATaHOIA.

6. OueHOYHbIE CPeACTBA JJISl TEKYIIEr0 KOHTPOJISI YCIIeBaeMOCTH

6.1.Pemenne 3a1a4
(o11eHOYHOE CPEACTBO 2)

3aoaua Ne 1. B HEKOTOpBIX CllydasX MPOTEKAaHUE PEaKIUU HEUTpau3aliu 3aBUCHUT
OT MOpsJIKa CIIMBAaHUSI PACTBOPOB KHUCIOTHI U mI€noun. [IpoBepbTe 3Ty BepcHlO, B3s5B

pPacTBOPHI MIETOUM U OOPHOM KUCIIOTHI U B KAYECTBE UHAMKATOpa (DeHON(PTATCHH.

3aoaua Ne 2. B HepTM M HedTENpoAyKTax BCErAa COACPKUTCA HEKOTOPOE
KoJInuecTBO Bojabl. [Ipennoxkure XuMuU4eckud crnocod e€ KOJWYEeCTBEHHOIO

OTIpEICIICHUS] B ATUX 00BEKTaX.

3aoaua Ne 3. PacTBOpeHHE HEKOTOPHIX BEIIECTB B BOJIC COMPOBOXKIACTCS CHIBLHBIM
MOIVIOIICHUEM TeIla. DJTO SBJICHUE HCIIONB3YIOT JJII MECTHOTO OXJIaXKICHUS, B
YaCTHOCTH JIUIS CO3/IaHUS WHAUBUAYATbHBIX ITAKETOB, MPUMEHSIOIIUXCS TIPH JICUCHUH
TPaBM M YITHOOB Ha CIIOPTUBHBIX COCTSA3AHUSAX, BMECTO OOBIYHOTO JIbJA.

[TonGepute BemecTBa, KOTOPBIE MOXKHO  HMCIOJB30BaTh IS HAITOJIHCHHS
oxJaxJawmero mnakera. Kakum TpeOOBaHUSIM OHU JOJKHBI  YIOBJIETBOPSTH?

[TpennoxuTe KOHCTPYKIMIO TAKOTO MAKETa, MPOBEPHTE €ro B JCHCTBUMU.

3aoaua Ne 4. ]lelicTBHe IEHHOTO OTHETYIINUTENS JABHO U3BECTHO XMMHUKAM.



CymecTByoT MOAUGUKAIIMU MEHHOTO OTHETYIIUTENS, B KOTOPBIX CEpHasl KHUCIOTa
3aMEHEHA pacTBOPOM HEKOTOPOM CPEINHEU COJIN.
Kakue comu Moryr ObIThb HcCIONB30BaHbl Uit 3Toil nenu? IlpoBepsre cBou

MMPCAIIOJIIOKCHNA SKCIICPUMCHTAJIBHO.

3aoaua Ne 5. XiopoBOmOpoj JIETKO MONYYUTh JIEUCTBHEM KOHIICHTPUPOBAHHOM
CEepHOM KUCIOTHI Ha xjopuj Hatpus. OmgHako Oomee 100 neT Ha3am UTATBSIHCKUE
xumuku M. JleBu n C. KacTemistHu moiayduiy XJOpOBOAOPOA M3 CMECH XJIOpUAA

HaTpusi ¢ OOpPHON KUCIOTON TTpH HarpeBaHuu. OOBICHHUTE, TTIOUEMY 3Ta PEaKIusI UAET.

3aoaua Ne 6. 3arpssHeHue aTMOC(hepbl TOKCHUHBIMU COCTUHEHUSMU OIACHO HE
TOJIBKO JIJI1 3/IOPOBBSI KMBOTHBIX M YEJIIOBEKAa, OHO TIPO3UT pa3pylICHUSIM U
MIPOMU3BENCHUSAM UCKyccTBa. Hanmpumep, TeMHEET MOBEPXHOCTh KaPTUH, HAITMCAHHBIX

MacCJIIHBIMU KpaCKaMH C OeapIM NUrMeHToM. B uém IIpUYrHa 3TOro0?

Hp CIJIOXKHUTC CItIoco0 BO3BpalIiCHUA KapTHUHaM CTapbIX MaCTCPOB Hux

IICPBOHAYAJIBLHOTO BH/IA. Hamumure Bce YpaBHCHUA pCaKIIUU.

3aoaua Ne 7. Ilo mepe pacmmpeHHss MacimTaboB XMMHYECKOTO IPOM3BOJCTBA, K
COYKaJICHUIO, BO3PACTACT YMCIIO BEIOPOCOB BPEAHBIX BEIIECTB, B YACTHOCTH, ()eHOJIA B
Oonmusnexaniye BoOAOEMBI. JKUTENM 4YacTo KAJyIOTCS Ha XapakTepHBIA 3amax
KapOOJIKH, NUCXOMAIINNA OT BOABI (ITOPOT BOCTIPUSATHS 3amaxa JOBOJIBHO OJM30K K €ro
MIPENENTLHO TOMyCTUMOM KOHIIEHTPAINH B BOJIE), & 3aTEM M Ha CUMITTOMBI OTPABJICHHUS
— PBOTY ¥ 0OJU B TIOJIJIOKEUYHOMN OOIACTH.

CrocoObI OYMCTKH BOABI, TPUMEHIEMbIC Ha BOJTOOUYNCTHBIX CTAHIIUSX, OKA3bIBAIOTCS
ManodpdextuBabiMu (rouemy?) Ilpenmoxkure crmocod® o4uncTKU BOIbI OT (PeHoIa,

KOTOPBI MOKHO OBIJIO ObI MPUMEHUTH HA CTAHIIUN BOJAOOUYHCTKH.

3aoaua Ne 8. OnHa U3 cTaguil MPOU3BOJCTBA CEPHOM KHUCJIOTHI — OKUCIIEHUE OKCUJIA

cepnl (IV) B okcup cepsl (VI).Kucnopon BctynaeTr B peakiuio ¢ okcugaom cepol (1V)



TOJILKO B YCJIOBUSIX BBICOKOW TEMIIEPATYphl M NIPH HAJTUYHUH KaTaJH3aropa, KOTOPBIHA
TpeOyeT 4acToil 3aMEeHBI.

[IpennoXXuTe OKHCIUTENb, KOTOPBIHA IMO3BOJIAET MONYy4YuTh Okcupn cepbl (VI) mpu
KOMHATHOW TeMIepaType 0e3 MpuMeHEeHHs Kataiau3aropa. OIeHUTe BO3MOKHOCTH €T0

HCIIOJIb30BAHUA B ITPOU3BOJACTBC.

3adaua Ne 9. JlucTuinnupoBaHHas BOJAa 4aCcTO MCIHOIb3yeTcs B ObITY (Hampumep, s
IPUTOTOBIICHUS 3JIEKTPOJIUTA aKKyMYJISITOPDHOM OaTapeu), B 1a0OpaTtopusix, MOITOMY
OYeHb BaXHO OBICTPO  ONpEAENuTh, SABISIETCS JM  HUMEIomascs  Bola
IUCTUJUTMPOBAHHOM HITH HET.

[Ipennoxure cmocod0 ¢ TNOMOIIBIO KOTOPOIO MOXHO OBICTpPO  OTJIMYUTH
IUCTUJUTMPOBAHHYIO BOAYy OT  BogompoBonHoil. IlpoBeante  HeoOXomumbie

XUMHNYCCKHC PCAKIIUU.

3aoaua Ne 10. lkonbHUK W3 baky mojydui1 XJ0p HarpeBaHHEM B MPOOUPKE CMECH
kpuctauioruapara xiopuga maraus (MgCl,e 6H,0) ¢ okcumom mapranma (IV).
[IpoBepbTe crocod mKoIbHUKA HA onbiTe. OOBSCHUTE CyTh TPOUCXOASIINX PEAKIU.
Kakue comu Moryr OBITh HCIOJIB30BaHbl Ui OMNbITA BMECTO YHOMSIHYTOIO

KpUcTaioruapara’?

3aoaua Ne 11. Ha 3aBoJl CHHTETUYECKOTO aMMHUaKa MPOU3BOAUTENILHOCTHIO 250 T/CyT.
MOCTYIAET a30T, OCTATOYHOE CONEpKaHUE KUCI0opoaa B KOTopoM cocTaiaeT 0,8%.
[IpakTrueckuit pacxon azoTo-BomopoaHoit cmecu — 3000 aM® ma 1 T NHs.
OnpenenuTh CYTOYHYIO MOTPEOHOCTh YHMCTOTO BO3ayXa (0OOBEMHBIC JTONM a30Ta H
kuciopona cocrapiasitor 80% wu  20%, COOTBETCTBEHHO), HEOOXOAMMOTO IS

IMOJIYUICHHA a30Ta.

3aoaua Ne [12. B mpou3BOJACTBE a30THOM KHUCJIOTHI OKHCJIeHHEeM 17 Kr aMMmHuaka

oJIy4eHo 54 Kr a3oTHoM Kucnotel. Ompenenuts Beixog HNO; m maccoByro noimo

IIPONU3BOACTBCHHLIX ITOTCPD.



3aoaua Ne 13. B koHTakTHOM amnmapate B TeueHue 12 4. okucnsiercss 180 T okcuaa
ceppi  (IV), cremenbr  okucnenuss  cocrtaBiusier  98,5%.  Onpeaenutsb

IMPOU3BOIUTCIIBHOCTD aIlllapara B KT /.

3aoaua Ne 14. I1pu npou3BOACTBE CEPHOM KHUCIOThl KOHTAKTHBIM criocoooM u3 30 T
NUpUTa, MaccoBast 10yl cepbl B KOTOpoM 42.,4%, nonydeHo 33,6 T CEpHON KUCIOTHI.

Omnpenenuts Bbxon HySO,.

3adaua Ne 15. Ilpon3BoanTENbHOCTD MEYH AJi 0Okura nupurta cocrasisieT 30 T/CyT.
Beixon okcupa cepsl (IV) — 97,4%. Onpenenuts CyTOUHYIO HPOU3BOAUTENBHOCTD

neun 1o SO,, eciiu MaccoBas 40Jist cephl B iupute 42,4%.

3aoaua Ne 16. I'azoBas cMech, comepxaias 7% SO,, 11% O, u 82% N,, nmoctymaer B
KOHTaKTHBIM ammapart, rae 97% oxcuna cepol (IV) okucnsgercs B SOz;. Onpenenutsb

COCTaB ra30BOM CMECH Ha BBIXOJEC M3 KOHTAKTHOTO arirapara.

3aoaua Ne 17. TopoBasi NPOU3BOAUTENBLHOCTH JOMHBI cocTaBisier 1800 Towic. T
yyryHa. OnpenenuTh THTEHCUBHOCTD IPOIeCCa BHIMIJIABKM YyTYHA, €CJIM TMOJE3HbIN

00BEM meun cocrasisier 2700 v,

3aoaua Ne 18. Kakas macca u o0bEM Kuciopoaa (TeopeTudecku) TpeOyercs is
CHUHTE3a KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI, €CIM HCXOAUTh M3 OKCHIA a30Ta

(IV), Bonb! 1 kucioposa?

3aoaua Ne 19. O0bEM KOHTaKTHOM Macchl B anmapare okuciaeHus: okcuaa cepsl (IV) B
3
okcuna cepsl (VI) cocrapmser 14,5 m°. [Ipon3BoAUTEIBHOCT, KOHTAKTHOTO amiiapara —

360 1/cyT. (mo H,SO,). Onpenenuts HHTEHCUBHOCTH MPOIIECCa OKUCIICHHUS.

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

000JI0YKH TIOJIOCTH PTa, MUIIEBO/IA, KEIyKa. B KauecTBe «IIPOTUBOSIAUS» MIPU TaKUX



0KOTaX HCIOIBb3YIOT pacTtBop, B 1 1 kortoporo co- aepxkutrcs 50 mua 3%—Horo
pactBopa mnepokcuaa Bojgopoaa u 100 ma cronoBoro ykcyca (3%—HblI BOIHBIN
pacTBOp YKCYCHOHM KHCIOTHI). Paccunrars 00bEéM Taza (H.y.), KOTOPBIH BBIICISICTCS

npu oopadotke 1,58 r KMnO, n30bITKOM Takoro pacTBopa.

3aoaua Ne 2]. B TexHuueckoM KapOuje Kaibius coaepxurcs 80% uuctoro
BemiectBa. M3 100 r Takoro kapOuaa noxyyeHo 67 r ykCyCHOM KUCIOThl. Onpeaenure

BBIXO/] YKcyCHOI?I KHCJIOTBI.

3aoaua Ne 22. TlogcunTtarh CyTOYHYIO MPOU3BOAUTENIBHOCTh MEYU KHIISIIETO CIIOS
. N 3
(KC), ecnu none3nblit 00béM neun paBed 100 M°, a MHTEHCUBHOCTh OOKUTa MUPUTA

coctaniseT 1000 kr/mM3-CyT.

6.2. KonTposabHasi padora no teme «Boga»
(omreHOUHOE CPENCTBO 3)

| BapuanT

1. Kro BnepBbie OCYIIECTBUI CHHTE3 BOJIbI?

2. Tloyemy sif110 HE TOHET B CONEHOU BOIiE?

3. B kxakoMm opraHe dYeJoOBEeKa COACPKUTCS HAMOOJbINEE KOJIWYECTBO BOABI? B
KaKOM — HauMEHbIIIee?

[ToToneT nu cranpHas uriia B abcomtoTHo yuctoit Bose? [louemy?

[Touemy B sxapy mpecHasi BOJa MJIOXO YTOJSIET KaxKIAy?

Yemy pasen pH B Bonoéme, B koropom TuOHET pbiba? [Touemy?

[Touemy «uBeTET» BOAA BOJOEMOB?

UTo MelIaeT NOTYyUYECHUIO UJICATbHO OUHILIEHHOW BOJOITPOBOIHOM BOMIbI?

Kakas cpenuss Hopma coneprxkanus Gropa B Boje?

0. Kak B noMamHMX YCIOBHSX OINPEACIHTh, KXECTKOM WM MSITKOW BOJOW MBI
oJib3yemcs?

11. Tlouemy HEKOTOpBIC€ BHUABI OOMTAIONIMX B MYCTHIHE >KUBOTHBIX MOTYT JOJITO
KUTH 0€3 BOJIBI?

12. Cxonpko BOABI B CYTKH MOTpeOyeTcs OpraHuU3My 4YeJlOoBeKa I Mporiecca
NUIIEBAPECHUS?

13. Tlouemy B *apy nmpecHas BOJA IJIOXO YTOJSIET KKy ?

14. Yto Takoe MUKpOOHOE yuciao? J[Jis yero ero onpeaessitor?

15. Ilpu xakom ananuze Bojbl mpuMeHstoT KI? Onummmure xon onpeaeieHuil.

HOooo~NO A



Il BapuanT

Kaxkoii Bo3nyx Tskeliee — CyXoul MiIu BIIasKHBIN?

MOo>kHO 71 BBICYIIUTH O0elbeé Ha Mopo3se? [louemy?

HazoBute coctostHust BOJIbI, MPUHATHIE B METEOPOJIOTHH (T1ap,...)

[Touemy HEKOTOpBIE )KYUKH MOTYT Oerarh 1o Boje?

[Touemy HeNb3s JOJITO MUTH MOPCKYIO BOIY?

UYemy paBeH pH noxneBoid Boabl?

Kak ounctuts Bogy pek ot KI? (mpoGupouHbie ONbITHI).

MOo>HO JT HaJTMBaTh B YaWHUK TOPSYYIO BOMY M3-TIOJ KpaHa, 9TOObI OH OBICTpEe
HarpeBaJics?

9. Hanwume kakuxX coeAWHEHUN B Bome ompeaenser e¢ xkEcTkocTh? KakoBo
YUCJIEHHOE 3HAaUY€HHE MOHOB (Kakux?) B MSTKOU Boje?

10. Kakoe Bpems 4eJIOBEK MOXKET MPOKUTh O3 BOJIBI?

11. Tlouyemy CBHHIIOBBIE TPYOBI HEIIPUTOMHBI JJIS TTOJIa4YH MUTHEBOM BOJBI?

12. Cxonpko BOJBI HEOOXOAMMO OpraHu3My uejoBeka B Cubupu a)mnpu
MUHUMAJIbHOM (U3MUeCKOM Harpys3ke; O)npu (U3UYECKOW Harpyske cpeaHei
TSKECTU?

13. Tlone3Hsl i MUHEPATBHBIE BOABI U KaK UX CJIEYET MUTh?

14. Kaxkue Turbl 3arpsa3HEeHUN coJepiKaTcs B peuHoi Bojie?

15. Tlpwm xakom aHamm3e BOAbI HCTIOIB3YIOT KMNO,? [lpuBeanTte 3Ty peakiiuio.

LNk~ wWdE

6.3. [Ipe3enTauus:
(otteHOYHOE CpencTBO 4)

[IIkana oneHuBaHu

OO0pa3LoBHIH,
Munn- . . MIPUMEPHBIH;

Heckpur- © W3noxeHHbIN, 3aKOHYEHHBIH, M
MaJIbHBIH o N JOCTOWHBIN Onenka

TOPBI PACKPBITHIH OTBET | TOJIHBIH OTBET
OTBET NO/IpasKaHHs

OTBET
[Ipobnema [IpoGema
ACKpBITA. ACKpbITa
[TpobGnema packp packp
[Mpobnema IIpoBenen ananus MOJIHOCTBIO.
packpsiTa HE
HE npobnemsl 0e3 [IpoBenen ananus
MOJTHOCTBIO.
PackpeiTie | packpsiTa. BEIBOEI He TIPUBJICYEHUS poOIIeMBI C
npoOeMsl OtcytcTBY JIOTIOTTHATEITLHON NpUBJICYCHUEM
CcHeJIaHbl W/ i .
10T JTUTEPaTypHI. JOTIOJTHUTEJILHON
BBIBOJIBI HE
BBIBOJIBL. He Bce BBIBOIBI JUTEPATYPHI.
000OCHOBAHBI.
CIIENaHbl W/ WIH BriBozs!
000CHOBAHBI. 000CHOBAHBI.
IIpencrasn | [IpeacraBnsiemast | [Ipeacrammsiemast Ilpencrasnsiemas
siemas uHpOpMAIHS He MHpOpMALHS nHpOpMALHS
uHpOpMaL] | CUCTEMaTH3UPOBA | CUCTEMAaTU3UPOBAH | CHCTEMAaTH3MPOBA

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

HUE JIOTUYECKH | MOCIIEAOBATENbHA. | TOCIE0BaTeNbHA. | ITOCJIEI0BaTEIbHA
HE Hcnonb3oBan 1-2 | Mcnonb3oBaHo U JIOTUYECKH
cs3ana.He | mpodeccronansn | Goinee 2 CBsI3aHa.
WCTIONIb30BA | BIH TEPMUH. npodeccronanabHbl | Mcnonb3oBaHo




HBI X TEPMHHOB, ooxee 5
npodeccro podeCCHOHATBH
HaJbHBIC BIX TEPMUHOB.
TEPMHHEI.
He
HCTIOJIb30Ba
HBI
[Iupoxo
nngpopmar; | Mcnonp3oBaHsel
Hcnonw3oBanbl HCIIONH30BaHbI
HOHHBIC UHPOPMAITHOHHBI
nHGOPMAIMOHHBIE | HH()OPMAIMOHHBI
TEXHOTIOTH | € TEXHOTOTIH TEXHOJIOTUU € TeXHOJIOTHU
OdopmiaeHu | u (PowerPoint) . .
. (PowerPoint). He (PowerPoint).
e (PowerPoin | gactu4no.
Oonee2 ommOOK B OTcyTCTBYIOT
t). Boabme | 3-4 ommbKku B .
. | mpeacTaBIsieMOHN OIINOKH B
4 ommOOK B | MpeACTaBIAEMOK o
UHPOPMAITHH. MPEeJICTaBISIEMON
npeacTaBnsd | HHOOpMAIIHH.
N UHPOPMAITUH.
eMOK
uHpOopMaI
Wy,
OTBeTHI HA
OTtBeTHI Ha
Her Tonbko OTBETHI HA BOTIPOCHI TTOJTHBIC
OTBeThI HA BOIPOCHI TIOJTHBIC
OTBETOB Ha | DJIEMCHTAPHBIC C TIPUBHUJICHUEM
BOIPOCHL I/I/I/IHI/I YaCTUYHO
BOTIPOCHL. BOIIPOCHI. MIPUMEPOB W/WJIH
TOJTHBIE. o
MOSICHEHHH .
HroroBas oneHka:

6.4.0T4er 1o 1a60paTOPHBLIM padoTam
(OueHouHOE CcpencTBo )

HaumenoBaHus 1a00paTopHbIX padoT I 0TYeTA
Jlabopamopnas paboma 1. BBognoe 3anstue. TexHuka 6€30MacHOCTH

Jlabopamopnas paboma 2. Pemenue 3aaay.

Jlabopamopnas paboma 3. Pewenue 3a0au no meme «Texnuxo-skoHomuuecxue
noxazamenu Xumu4eckux npou3eo0Ccme»

Jlabopamopnas paboma 4. Ananu3 BOJIbI.

Jlabopamopnas paboma 5. KokcoBaHW€ KAMEHHOTO YIJIs

Jlabopamopnas paboma 6. JlabopaTopHO# MONTyYEHUE CEPHON KHCIOTHI KOHTAKTHBIM
cnocoOoMm. Pemienue 3anady. Cemunap no teme «IIpou3BoJCTBO CEpHON KUCIOTBD.
po0IeMBbI CHHTE3a aMMHUaKa U a30THOW KUCIIOTHI.

Jlabopamopnasa paboma 7. Ilpous3BoacTBO a30THOM KHUCIOTHL [lomydeHue a3zoTHOU
KHCJIOTBI B JTaOOPaTOPUH KaTATUTHYESCKUM OKHCIICHUEM aMMHaKa.

Jlabopamophas paboma 8. PenieHne npakTUUECKUX 3a1a4.

Jlabopamopnasa paboma 9. IlpurotoBnenue nerkoriaBkux ctékoi. [IpuroroBnenue



OKpAIIEHHOTO CTEKIIA.

Jlabopamopnas paboma 10. Ilonyuenue meau BoccTaHoBieHHeM okcuma menu (I1)
BoziopoaoM. [Tomydenue xene3a u xpoma allfOMOTEPMUYECKHUM CIIOCOOOM:
Jlabopamopnas paboma 11. JlabopaTtopHbIii CIOCOO KPEKHHTA KEPOCHHA.
Jlabopamopnas paboma 12. IlomydeHue MMrMEHTOB U MAaCIISTHOM KPacKH.
Jlabopamopnas paboma 13. VI3roToBieHre U3IETUN U3 PA3HOTO MOJIMMEPHOTO KIIes.
Jlabopamopnas paboma 14. Bapka mMblia 1 ©3y4€HNE €T0 CBOICTB.

Jlabopamopnasa paboma 15. AHanv3 MNHUILEBBIX TMPOIYKTOB C HCIOIH30BAaHUEM

KaYECTBEHHBIX PEAKIIUH.

6.5. Koncnekr ypoka no teme «IIpouzBoacrso ...»
(orteHOYHOE CpecTBO 6)

CxeMa KOHCIIEKTa ypoKa

. Tema ypoxka

. lenm ypoka (JI0J5KHBI COOTBETCTBOBAThH pe3ysibTaTaM ypoKa)

. 3a7a4u ypoka (JI0J>KHBI COOTBETCTBOBATH LIEJISIM YPOKA)

. Metozast u hopmbl 00yueHuUst (JJOIKHBI COOTBETCTBOBATH LIEIISIM U 3aJ1a4aM YpOKa)
. Tun ypoxka

. Bunx ypoka

. CpenctBa o0yueHus

. DTarbl ypoka (JI0JKHBI COOTBETCTBOBAThH THITY YPOKa)

. @OpMBI KOHTPOJIS (CPEACTBA OIEHUBAHUS, KPUTEPUU OLICHKH )

O 00 1 O\ L W —

6.6. TectupoBanue no pasaeiay Nel «Heopranudeckasi npOMbIIIJIEHHOCTD)
(Ouenounoe cpenctso 7)

1. XumMnuyeckue peakuny He MPOUCXOIAT B Mpoleccax:
a) o0oxura; B) BOCCTAHOBUTEIHHOM IJIABKHU;
0) noJiy4eHus1 CIJIAaBOB; T) 3JIEKTPOIN3A.

2. [Ipou3BOAUTENBLHOCTD ANNAPATA HUMEET Pa3MEPHOCTD:
a) T/t 6) M°/T; B) MOJIB/M; r) m°/cyT

3. B npou3BoacTBe a30THOM KUCJIOTHI IPU OKUCJIEHUH aMMHaKa
He HCIO0JIb3yeTcs:

a) BBICOKAs TeMIIeparypa; B) JIaBJICHUE;

0) Karanuzarop; I') U30BITOK KUCIIOPO/Ia

4. Haxg Tpy0aMu a30THO-TYKOBBIX 3aB0OJ0B HHOIIa HA0JIOIAKOTCH BHIOPOCHI



KPacHO-0yporo abIMa, COAep:Kallero OKCUAbI a30Ta, — «JIUCHIl XBOCT». B HéM
coomonaercsi pauoBecue: 2 NO, — N,O4, AH <0.

Korna MHTEHCHBHOCTb OKPACKH «JIHCHEr0 XBOCTa)» 0OJIbIIIE:

a) 3UMOM; 0) eTom; B) BECHOI; ') OCCHBIO

5. 3 100 ;1 cepHUCTOIO ra3a MOKHO MOJYYUTh CEPHbII AHTHIAPH/L CO CTENEHbIO
npespamenusi 95% , Macca KOTOPOro COCTABHUT:
a) 3392 r; B) 3504 1; 6)301,0T; r)950r

6. Ilpu npousBoaACTBE aMMHAKA HEOOPATHUMO OTPABJISIOT JKeJIe3HbIN
KATAJIM3aTop:
a) COu COy; 0) COeIUHEHUS CEPHI; B) KUCJIOPOZ; T) MMapbl BOJBL.

7. K mpuHIIUIIaM XUMHUYECKOTO IMPOU3BOICTBA HE OTHOCHUTCS:
a) IUPKYJISLIHS;

0) 06€30TX0IHbIC TEXHOJIOTHH;

B) KOMILUIEKCHOE UCITOJIb30BAHUE CHIPhS;

r) daoranmus.

8. B kpacHosipckoM Kpae 0TCyTCTBYET MPOU3BOACTBO:
a) CHHTETUUYECKOTO Kay4yKa; 0) 30J10Ta; B) HUKEJSI; T) XpoMma.

9. B npousBoacTBEe aMMHaKa HeOOPATHMO OTPABJISIIOT KATAJIU3aTOP:
a) OKCH/BI YIVIepo/aa; 0) COCTMHEHUS CEPHI;
B) IIapbl BOJIBI; T') TSOKEIbIE METAIUIBI

10. KaTtanuTn4yecKuM NMPoOLECCOM He A81Aemc

a) OKHMCIICHHE aMMHMaKa B IIPOU3BOJICTBE a30THOM KUCIIOTHI,
0) OOXXHUT CEpHOTO KOJTUE/IaHa;

B) IIOJIyYCHHE CEPHOTO aHTHIPHU/IA;

r) oOpazoBaHue (OTOXUMHUUYECKOTO CMOra.

11. YkaxuTe TOJIbKO BepPHbIE YTBEPKIACHUS.

a) «HamarbIpb» U «<HAIIATBHIPHBIN CIIUPT» UCNOJIbL3YIOTCH B MeIUI[UHE.

0) «HamarbIpb» - 3TO COJIb U KHAIIATHIPHBIA CIIUPT» - 3TO PACTBOP AMMHAKA.
B) «Hammareipb» U «HaIIATBIPHBIA CIIUPT» - 3TO OJTHO U TO K€ BEILIECTBO.

r) «Hamarbipb» U «HaIIATBIPHBIA COUPTY - 3TO BEIIECTBA, Pa3INYAIOIINECs 110
3anaxy.

12. DyeMeHT Urpaer 00JbIIYI0 POJIb B YCKOPEHHH CO3PEBAHUA IJIO0B.
a) a30T 0) docdop B) KaJIUiA ') MarHui

13. U'TH - 5To0:
a) MHCTUTYT TpaHCTIOpTa HEDTH
0) annmapar McnoJib30BaHMsl TEIJIOThl HEMTPaIN3aluu



B) MHJIUBUyaJIbHBI TAMOKEHHBI HOMEP
') HHCTPYKIIUS 10 TEXHUYECKOMY HAA30PY

14. 2NH; + CO; ---> CO(NH,), + H,O — 310
a) Peakmusa Bénepa 0) bazaposa B) bytneposa T)
beptno

15. Ha oxkcua maraus Maccoi 4T nmoaeiicTBOBaJId pacTBOPOM, coep:xamum 15r
a30THOM KM CJI0THI. Macca moJ1y4eHHOH COJIu:
a)0.86T 0)86T B) 1481 r)1.48r

16. O6bem a3o0ta (H. y.), 06pa3yiomuiicst npu okucaennn 112 m° ammuaxa u
NPaKTHYEeCKOM BbIXo/e a30Ta 65%, paBeH:
a) 36.4 m° 6) 3.64 M° B) 86.2 M° r) 56 M°

17.Cnoco6 baiiepa — 310

a) MpOIECC THAPOIIN3a aIFOMUHATA HATPUs

0) crioco6 BhIJEICHUS IMHO3eMa U3 HedenuHa

B) c110Cc00 BbleJIeHHsI INIMHO3eMAa 13 OOKCHUTA

I') CIIO0CO0 OYMCTKYU ATIOMUHUS OT MEXaHUYECKUX MpUMecei

18. ®opmyaa kpuoauTa
a) Al,O; 0) NaszAlFs B) NaAlO, F) Na[Al(OH)4]

19. B npousBoaCTBE YyryHA MPOMCXOIAT PeaKum:
a) oOpatuMble; 0) OKUCJICHHUS, B) BOCCTAHOBJIEHHUS; T) KaTaJIUTUUYECKUE

20. T'opHble MOPOabI, CoAepP:KAIINE KejIe30 B TAKUX KOJIMYeCTBAX, PU KOTOPbIX
X TEXHUYECKH H IKOHOMUYECKH 11eJIec000pa3Ho nepepadaTbiBaTh, HA3LIBAKOT
a) ’keJie3HBIMU pyaamMu 0) grocamu B) KOHIIEHTpaTaMu T) IMIAXTOM

21. Ykaxkure KOHBEpPTOP

IMponyKTsl
TOpeHHs Banna

las

1 Bosnyx u
] KHCI10pOA

P v g
I
6) ereHepPaTopPh



Kuczopox

2 3 N
DU
r) 7

22. OTMeTbTE JIUIIIHEe
a) [Ilmax 0) lLtam B) llnmar r) 3o7a

23. MonekynsapHblii a30T uHepTeH. Haxoasce B cocTtaBe BO3ayxa, OH HE pearupyer
JAXe C TAKUM aKTUBHBIM OKHUCIIUTENIEM, KaK KUCIOPOJ, B KOTOPOM TOpPHUT J1aKE€ MEHEE
aKTUBHBIN, YEM a30T, HeMeTall - yrepoa. [Ipobnema. B yem npuunHa npotuBopedns
MEXJy BBICOKOW PEaKIMOHHOM CIIOCOOHOCTHIO OJUHOYHBIX aTOMOB a30Ta U
MHEPTHOCTHIO MOJIEKYJISIPHOTO a30Ta?

24. Meramyeckuii XpoM TONYyYal0T BoccTaHoBieHHeM ero okcuga Crp,Og
METAJUIMYECKUM aJIOMUHUEM. Bbrancinure Maccy Xpoma, KOTOPbIi MOXKHO TOJTYy4YUTh
MPA BOCCTAHOBIICHUU €T0 OKCHJA Maccou 228 T, €Clid MPAKTUYECKUN BBIXOJ XpoMa
cocrasisieT 95 %.

25. Kapbonar HaTpusi B3aUMOJICHCTBYET C COJITHOM KHCIOTOW. Brrumcnmre, kakyro
Maccy KapOoHaTa HaTpus HYKHO B3sITh JUIsl MosydeHus okcuzaa yriepoaa (IV)
o0bEMoM 28,56 11 (H. y.). [IpakTrueckuit Beixo npoaykra 85%.

6.7. TecrupoBanue no pasaeny Nel «Opranudeckasi IPOMBIILIEHHOCTH)
(OreHOYHOE CpencTBO 8)

1. K npyuHIunaM XuMHU4€CKOI0 MNPOU3BOACTBA HE OTHOCUTCH:
a) LMPKYJIALINS;

0) 0€30TXOIHbIE TEXHOJIOTHH;

B) KOMIUIEKCHOE UCIOJIb30BAHUE CHIPbS;

r) rorarus.

2. B ocHOBe pacuéra MmaTepuaJbHOI0 0aJIaHCA MPOU3BOACTBA JIEKHUT 3aAKOH:
a) IEMCTBYIOIIUX MAcCC;

0) COXpaHEHHUS MacChl BEIIIECTBA;

B) npunnun Jle [larensbe;

r) boiins-Mapuortra.

3. TepmoaguHamMu4ecKasi YCTOMYUBOCTH YIVIEBOAOPOAOB NMOHMKAETCH C POCTOM



TeMIepaTypbl B paay:

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. IIpon3BOACTBO METAHOJIA PAIHOHAJILHO OPTaHN30BATH COBMECTHO C

MPOU3BOACTBOM:
a) ATAHOJA; B) aMMHaKa,
0) cepHOIl KUCTIOTHI; T) aleTUiIeHa

5.2NH;+ CO, a CO(NH2)2 + H,O — 310
a) Peaknusa Bénepa 0) bazaposa B) bytieposa r) beptio

6. K ucTouHnkam paguanuu, co31aHHbIE YeJJ0BEKOM, OTHOCHTCSI:

a) COJTHCYHBIC JTyYH;

0) siIepHBIC B3PBIBBI

B) BHYTPCHHE OOJIYYCHHE YCIOBEKA 3a CUET PaTUOHYKIIUIOB (C BOJOM M MHUIICH)
I') paJuOAaKTUBHBIC H30TOIIBI B TOPHBIX ITOPOAAX

7. HE oTHocHTCH K nepepadoTKe He(pTH
a) KOKCOBaHHUE

0) (ppakiMOHHAs MEpEeroHKa

B) TEPMUYECKUN KPEKUHT

I') KAaTAIMTUYECKUI KPEKUHT

8. Camas Jerkas ppakuus
a) ra3oilib

0) TurpouH

B) OCH3UH

) Ma3yT

9. Paciienyienue HegrenpoaykToB noa AeiicreueM temmeparypsi 480 0C B
NPUCYTCTBHM KATAJIM3aTOPa:

a) MUPOJIU3;

0) TepMUYECKUI KPEKUHT;

B) KaTaJIUTUYECKUN KPEKUHT;

I') TUAPOKPEKUHT

10. ITourpaiiTe B «<KpeCTUKN-HOJUKIW». [lokaxkuTe BHIMTPHIIIHBINA MY Th,
KOTOPbIH COCTABJSAIOT MOJUMEPbI, MMEIOLIUE JUHEHHYIO CTPYKTYPY-

Kayuayk [ennynonn [{emntonosa

[Tonunponwien JlaBcan Pe3nna

[Tonuatunen nuzkoro | @enondopmanpaeruansie | [onusrTunen
JABJICHUS CMOJIBI BBICOKOTO JTABJICHHUS




11. Kakue mpou3BOACTBA OTHOCATCH K OPraHUYeCKOM XMMHUYECKOH TEXHOJI0THH ?
a) BBICOKOMOJIEKYJISIPHBIX COCTUHEHU;

0) crekiia, KepaMUKH, BOKYIIUX MaTepUAIIOB;

B) PEIKMX METaJUIOB;

I') IPOYKTOB U3 IPUPOJIHBIX YITIEBOJOPOJIOB;

1) MUHEPAJIbHBIX KUCIIOT, IeJI0YeH, COJeH;

€) aMHUHOKUCIIOT, (hepMEHTOB, AHTUONOTHKOB.

12. SarmmnTe ypaBHeHHH peaKunﬁ, C IOMOIIBIO KOTOpI)IX MO’KHO OcyHIeCTBHTL
npeBpameHmI:
KOH . 1 t, C CH,CI, AlC]
CEHq 3 Xl {coHpT) ) CEHE |E.k‘T“[3 XE 3 33

KMnoO,, H, t

E— CEHEFCHE » };.3.

13. IIpu B3aumoneiictBum 30 r npeaeJbHOI0 0OJHOATOMHOIO CIIUPTA ¢ HATPUEM
BbIJCJUJICH BOAOPOA B KOJHUYECTBE, JOCTATOYHOM /JIf1 THAPUPOBaHHUA 5,6 J
3TWiIeHa (H.y.). Onpenesnre MOJIeKYyJISIPHYIO Gopmyay ciupra.



JIucT BHeceHUus U3MEeHeHU |

JIoTOTHEHUS ¥ UI3MEHEHHUS B pa00YyI0 IPOrpaMMy JUCITUTLTHHBI
Ha 2021/2022 y4eOHbIi 1o

B nporpammy BHOCSTCS CleAyIONINE U3MEHEHUS:

1. O6HoBiena u comiacoBaHa ¢ Hayunoit OuOmuotexoit KITIY wum. B.IL
ActadppeBa «Kapra muTeparypHOro obOecriedeHHsl (BKIIIOYas OJIEKTPOHHBIC
pecypchl)»,  coiepKaimiass ~OCHOBHYIO M JIONOJHHUTENBHYIO  JIUTEPATYpY,
COBpeMEHHbIC MpodecCHOHANbHbIE 0a3bl JaHHBIX U WHGOPMAIMOHHBIC
CIIPABOYHBIC CHCTEMBI.

2. Oo0nopnena «Kapra MarepralbHO-TEXHHUYECKOW 0a3bl  IUCIUILIAHBD,
BKJTFOUAIOIAS ayIMTOPUU JJISI TIPOBEICHUS 3aHSITHHN JICKIIMOHHOTO THUIIA, 3aHATUN
CEMHUHAPCKOTO THIA, KypCOBOTO MPOCKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT),
IPYONOBBIX W WHAUBUAYAJIbHBIX  KOHCYIbTAllMM, TEKYIIETO  KOHTPOJIA
YCIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTallUU, TOMEIIEHUS JIJISl CaMOCTOSTEIHLHON
pabotel oOyuaromuxcst B KI'TIY um. B.I1. ActadbeBa) 1 KOMIUIEKC JIMIIEH3MOHHOTO
¥ CBOOOJHO PachpoOCTPaHsIEeMOro MpOrpaMMHOTO 00€CTIeUeHNS.

[Iporpamma ogo0OpeHa Ha 3acegaHuu Kadeapbi-pazpadboTyrka
«12» mas 2021r., mporokois Ne 9

BHeceHHbIe N3MEHEHHUS YTBEPK/IALO:

E.M. Aatnnosa

3aBenyromuii kadenpoii /// ;/4/5/7771

OnoOpeHo Hay4YHO-METOJUYECKUM COBETOM CHEIHAIbHOCTH  (HampaBleHUs
norotoBku) dakynsreTa bI'X

«21» mas 2021 1. [Ipotokon Ne 4 :
[Ipencenarens HMCC (H) /)] H.M. T'opnenko




JIucT BHeCceHUus U3MEeHeHU |

JIoTOTHEHUS ¥ UI3MEHEHHUS B pa00YyI0 IPOrpaMMy JUCITUTLTHHBI
Ha 2020/2021 y4eOHbIii 1o

B nporpammy BHOCSATCS CIEAYIOIMINE U3MEHEHUS:

1. OOGHOBIIEHBI TUTYJIbHBIE JIUCTHI paboued mporpamMmbl, GOHAA OIEHOYHBIX
CPEACTB B CBSI3M C UW3MEHEHHUEM BEIOMCTBEHHOM MPUHAICKHOCTH —
MununcrepcTBy npocsemenus Poccniickonn denepannu.

2. O6noBneHna u cornacoBana ¢ Hayunoit OuGmmotexoir KI'TIY um. B.IL
ActadpreBa «Kapra nuTeparypHoro obecmedeHHs (BKIOYas DJICKTPOHHBIC
pecypcsl)»,  coiepKamiass ~OCHOBHYIO M JIONOJHHUTENBHYIO  JIUTEPATYPY,
COBpeMEHHBbIC MpodeCCHOHANbHbIE 0a3bl JaHHBIX ©W  WH(OPMAIMOHHBIE
CIIPABOYHBIE CUCTEMBI.

3. Oo6noBinena «Kapra MmarepuaibHO-TEXHUYECKOW O0a3bl JHUCHUTILIAHBIY,
BKJIIOUAIOIAs ayIMTOPUU JJIS TIPOBENICHUS 3aHSITHM JEKIIMOHHOTO THUIIA, 3aHATUN
CEMHUHAPCKOTO THIA, KypCOBOTO MPOCKTUPOBAHUS (BBIMOIHEHHUS KYPCOBBIX padboT),
IPYNNOBBIX W WHAUBUAYAJIbHBIX  KOHCYIbTAllUM,  TEKYHIEro  KOHTPOJSA
YCIEBAEMOCTH U TIPOMEKYTOUHON aTTECTallUU, TTOMEIEHUS I CAMOCTOSITEIbHOM
pabotel oOyuaromuxcst B KI'TIY um. B.I1. ActadneBa) u KoOMILIEKC JTUIIEH3UOHHOTO
¥ CBOOOTHO PacIpOCTPaHIEMOTO MPOTPAMMHOTO 0OECIICUEHUSI.

[Tporpamma nepecMoTpeHa u onoOpeHa Ha 3aceqannu Kadenapbl
«13» mas 2020r., mpotoxor NelO

BHeceHHbIe H3MEHEHHSI YTBEPIKIALO:
3aBeayromuid kapeapoi

r —
OMOJIOrMH, XMMHUHU U KOJIOTUH AnTtunosa EM./ / L%'f 7 /_/ 7
(¢.un.0., TOAIHCH)

Ono6peno HMCC(H)

dakynpTeTa OMoIoTHH, reorpadun U XUMUU

«20» mas 2020 r., mpotokos Ne8 ya b

[Ipencenarens biusnenos A.C. / | hju e
(¢.u.0., moanuce)




JIucT BHeceHUus U3MEeHeHU |

JIoTOTHEHUS ¥ UI3MEHEHHUS B pa00YyI0 IPOrpaMMy JUCITUTLTHHBI
Ha 2022/2023 y4eOHbIi 1o

B mporpaMMy BHOCSITCSI CIIEAYIONTNE H3MCHCHHUS:

1. O6noBiena u comiacoBaHa ¢ Hayunoit OuOmuotexoit KITIY wum. B.IL
ActadppeBa «Kapra muTeparypHOro obOecriedeHHsl (BKIIIOYas OJIEKTPOHHBIC
pecypchl)»,  coiepKaimiass ~OCHOBHYIO M JIONOJHHUTENBHYIO  JIUTEPATYpY,
COBpEMEHHBbIC MpodeCCHOHANbHBIE 0a3bl JaHHBIX ©  WHGOPMAIIMOHHBIE
CIIPABOYHBIC CHCTEMBI.

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

BHeceHHbIe N3MEHEHHUS YTBEPK/IALO:

3aBenayroniuii kadeapoi //é//ﬁf E.M. AuTnnosna

OnoOpeHo HAayyHO-METOJUYECKUM COBETOM CHEIHAJIbHOCTH  (HAlpaBJICHUS
noaArotoBkun) ¢pakynsreta bBI'X

«11» mag 2022 r. [IpoTokos Ne 5
[Tpencenarens HMCC (H) s PO H.M. T'opnenko




JIucT BHeceHUus U3MEeHeHU |

JIOTIOJIHEHHS. U M3MEHEHHS B pab0UyI0 MPOrpaMMy AMCHUILUIAHBL
Ha 2023/2024 yueOHbIi TOJ

B mporpaMMmy BHOCSITCSI CIIEAYIOIINE H3MEHCHUS:

1. O6noBiena u comiacoBaHa ¢ Hayunoit OuOmuotexoit KITIY wum. B.IL
ActadppeBa «Kapra muTeparypHOro obOecriedeHHsl (BKIIIOYas OJIEKTPOHHBIC
pecypchl)»,  colepkaliass ~OCHOBHYIO U JIOMOJHHUTENBHYIO  JHTEpaTypy,
COBpeMEHHbIC MpodecCHOHANbHbIE 0a3bl JaHHBIX U WHGOPMAIMOHHBIC
CIIPABOYHBIC CHCTEMBI.

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

BHeceHHbIe N3MEHEHHUS YTBEPK/IALO:

E.M. AuTtumnoBa

3aBenyromuii kadeapoit / /é//ﬁf ,

OnoOpeHo HAayyHO-METOJUYECKUM COBETOM CHEIHAJIbHOCTH  (HAlpaBJICHUS
noaArotoBkun) ¢pakynsreta bBI'X

«17» mas 2023 r. [Tporokon Ne 4
[Ipencenarens HMCC (H) s PO H.M. T'opnenko




JIucT BHeceHUus U3MEeHeHU |

JIOTIOJIHEHHS. U M3MEHEHHS B pab0UyI0 MPOrpaMMy AMCHUILUIAHBL
Ha 2024/2025 yueOHbIi TO

B mporpaMMmy BHOCSITCSI CIIEAYIOIINE H3MEHCHUS:

1. O6noBiena u comiacoBaHa ¢ Hayunoit OuOmuotexoit KITIY wum. B.IL
ActadppeBa «Kapra muTeparypHOro obOecriedeHHsl (BKIIIOYas OJIEKTPOHHBIC
pecypchl)»,  colepkaliass ~OCHOBHYIO U JIOMOJHHUTENBHYIO  JHTEpaTypy,
COBpeMEHHbIC MpodecCHOHANbHbIE 0a3bl JaHHBIX U WHGOPMAIMOHHBIC
CIIPABOYHBIC CHCTEMBI.

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

BHeceHHbIe N3MEHEHHUS YTBEPK/IALO:

E.M. AuTtumnoBa

3aBenyromuii kadeapoit / /é//ﬁf ,

OnoOpeHo HAayyHO-METOJUYECKUM COBETOM CHEIHAJIbHOCTH  (HAlpaBJICHUS
noaArotoBkun) ¢pakynsreta bBI'X

«15» mas 2024 r. IIpotokon Ne 4
[Ipencenarens HMCC (H) s PO H.M. T'opnenko




3. YueOHbIe pecypchl

3.1. Kapra aiurepaTrypHoro odecrnedeHusi TUCUMILIMHBI

KosmgecTso
Ne MecTto xpanenus/
i HaumenoBanue 2BEKTORHELH axpec IK3eMILIAPOB/ TOYEK
gocTyna
Oo0s3aTes1bHas JJUTEpPaTypa
1 Koneceukas, ['anuna MBaHoBHa. [Ipukiagnas xumus: npaktukyM [Tekcr]: yueOHoe mocobue| Hayunast Gubnnoreka 5
" |/ . K. Konecenxkas. -3-¢ uzn., ucnp. u goi. - Kpacunosipck: KI'TTY um. B.I1. Acradpea, 2009
Coxonos, PoctuciaB CepreeBud. Xumudeckas texHojorus [Tekcr]: yueOHoe mocobme : B 2|  Hayunas 6ubnmoreka 18
2 1. T. 1. Xumuueckoe Npou3BOACTBO B aHTPONOIEHHON NeATenbHOCTH. OCHOBHBIE BOIIPOCHI
" |xummyeckoit TexHonoruu. [IponsBoactBo Heopranuueckux semiects / P. C. Cokonos. - M.:
BJIAJIOC, 2003. - 367 c.: ui. - (YuebHOe mocoOue aJist By30B).
Coxonos, Poctucnas Cepreesnu. Xummaeckas Texaonorus [Tekct]: yaeOHoe mocobue: B 2 1.  Hayunas 6ubmmorexa 18
3 T. 2. Merannyprudeckue nporecchl. IlepepaboTka XxumMuueckoro Torumea. [Ipou3BoacTBO
" |opraHMyeckux BelecTB H moiuMepHbix Matepuanos / P. C. Cokosos. - M.: BJIAJIOC, 2003.
- 448 c.: un. - (YaeOHOE TocoOue JUIs By30B)
Koneceuxkas, I'anuna MBanoBHa. [Ipuxiaanas xumust: npaktukyM [Tekct]: yaebnoe nocobue| OBC KI'TIY um. B.IL. WNHuBuayanbHbIM
4. |/ T. W. Koneceuxkas. -3-e uz[., uctp. u gomn. - Kpacuosipck: KI'TIY um. B.I1. Actadsesa, 2009. AcradbeBa HEOTpaHUYEHHBIN TOCTYI
To sxe [Dnexrponnsiii pecype]. - URL: http://elib.kspu.ru/document/10699
JlonoiHUTe/ILHAS JIMTepaTypa
5 lonnoBckas, Jlumus ®demotoBHa. Xumusi okpyxaromeil cpensl [Texcr]: yueOnuk / JI. @. Hay4unas 6ubmmorexa 20
" |[Tommosckas. - M.: Mup, 2005.
Y4eOHO-MeTOANYECKOE ODecnevyeHne JJIsl CAMOCTOATEIbHOH padoThl
6 Konecenkasi, ['anmnna MBaHOBHA. Dkojorudeckas XuMus B Bompocax u orBeTax [Tekct]:| Hayunas 6mGmuorteka 11
" |yuebnoe mocobue / I'U. Koneceukas, M.J. JlecoBckas. - Kpacuosipck: PO KI'TIY, 2004.
Abanonunn, bopuc Edumonu. OcHOBB XuUMHYEeCKHX Mpou3BoacTB [Tekct]: yueOHOe 2
7. |nocobue / b. E. Adanonun, M. M. Kysuenoa, X. O. Xapnamnuay; [pea. b. E. Adanonun]. -| Hayunas oubnuorexa
M.: Xumus, 2001. - 469, [2] c. : un. - ISBN 5-7245-1052-9
[Iyraues, B. M. Xumuueckas TexHoiorus : yuebnoe nocoodue / B. M. Ilyraues ; OBbC «YHuBepcuTeTckas WNHnuBuayanbHeIil
8 MunuctepcTBO 00pa3oBanus u Hayku Poccuiickoit denepanum, OeaepanpHoe OMOIMOTEKA OHJIANHY HEOrpaHUYEHHBIN JOCTYII

rOCyAapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEXKICHNE BEICIIEro IPo(pheCCHOHAIBHOTO
o0pazoBanusi «KeMepoBCKHi rocyjapcTBeHHBINH YHIBEpcHTETY. - Kemeposo : KemepoBckuit



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

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

HNHpopManoHHbIE CIPABOYHbIEC CHCTEMBI

Elibrary.ru [OnexTpoHHBIH pecypc]: snmeKTpoHHas OuOnnMoTeyHas cucTema : 0a3a JAaHHBIX

http://elibrary.ru

CBOOOIHEI AOCTYTI

9. |comepXHT cBefeHHSI 00 OTEUECTBCHHBIX KHUIax W TMEPUOJMYCCKUX H3IAHMAX IO HayKe,
TEXHOJIOTHH, MEIUIIHE 1 00paszoBanuto / Poc.muadopm. mopran. M., 2000.

10 EastView : yHuBepcaibHble 0a3bl NaHHBIX [DIEKTpOHHBIN pecypc] :mepuomuka Poccum,| https://dlib.eastview.com WnpuBuayansHbIid

" |Vkpauns! u ctpan CHI. Dnexrpon.gan. OO0 UBHUC. 2011 . HEOrpaHUYEHHBIN JOCTYII
11 lapantr [DnexTpoHHBIN pecypc]: WHPOpPMAIMOHHO-TIPAaBOBOE oOecmeueHue: crpaBodHas| Hayunas 6ubmmoreka JlokanpHast ceTh By3a

" |mpaBoBas cuctema. M., 1992,

Pecypcnl ceru MnTepHeT

12. |Caiit o xumun «XuMuK» http://www.xumuk.ru/ CBOOOMHBII JOCTYII
13. Caiit Alhimikov.net: yueGHbIC U CIIPAaBOYHBIC MATEPHAIIBI [0 XUMHH http://www.alhimikov.net CBOOOIHBII AOCTYII
14. |Xumuyeckuii nopran ChemPort.Ru http://www.chemport.ru CBOOOMHBII JOCTYII

CornacoBaHo:

[NaBHbI GUGNMoTEKaPh /“('i/‘ gk o /' KasaHnuesa E.1O.
(BOMKHOCTB CTPYKTYPHOTO nodpasaeneHmns) (nognwuchk) (Pamununa N.0.)



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

3.2. Kapra maTepuaJibHO-TeXHHYECKOI 0a3bI JUCHUILTUHbBI

Ayauropus

Ob6opynoBanue

r. KpacHospck, yir.

Anrl JlebeneBoi,
.89
aym. 9-23

MynsTumenua npoeKTop-1mrT., HOYTOYK -lmr.,
WHTEpaKTUBHAsA JAOCKa -11IT., akycTHYecKasi cucrema- 1 mr.,
yueOHas nocka-1mr., nepuonyecKas cUCTEMa
XUMHUYECKUX 3JIEMEHTOB

[1O: Linux Mint — (CBo6onnas nunen3ust GPL)

r. KpacHosipck, yi.

Anrl JlebeneBoi,
1.89,
ayn. Ne 5-28

HoyTtOyk- 1mt., npoekrop-1mit., s3kpan- 1T,
AIIEKTPUUYECKHUE TUIMTKU- | 1IIT., JJabopaTtopHas rnocyaa
(JIMHEWKH, MUHIIETHI, CHUPTOBKH, YAIITKU

[leTpn), XpaHWINILE 111 XUMUYECKUX PEAKTUBOB-

21T., HA0OP AJI XUMUYECKHUX MTPAKTUKYMOB-91IT.,
XUMHUYECKHE PEAKTHUBBI, JOCKA ydyeOHas- | IT., BEITSHKHOU
mkad-21IT., yaueOHO-METOANYECKasl INTepaTypa,
naboparopHbie CTONBI- 1 11IT., yueOHbIe TaOIUIIbI

I1O: Linux Mint — (Co6onnas iunen3us GPL)

r. KpacHosipck, yiI.

Anrl JleOGeneBoi,
11.89
ayg. 9-33

DNeKTpUYeCKUe MITUTKU-31IT, JabopaTopHas mocyia
(MUHIIETBI, COUPTOBKH, Yaliku [leTpu), XpaHUIHIIE ISt
XUMUYECKUX PEAKTUBOB- | IIIT, XUM. pEaKTUBBI, CYIIMIbHBIN
mkad-1mr

r. KpacHospck, yir.

Anrpl JlebeneBoi,
1.89,
aya. Ne 1-05

KOMIBIOTEp- 15 mr.,

M®VY-5 wr.

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

7-Zip - (CobomnHas muriensus GPL);

Adobe Acrobat Reader — (CBoboaHast aUIIEH3HS);
Google Chrome — (CBoOoaHast TUIICH3HS);

Mozilla Firefox — (CBoOoaHas THIIEH3HS );

LibreOffice — (CBobomanas nmunensus GPL);

XnView — (CBoOogHasI TUIICH3HSA);

Java — (CBobOoHast muIieH3ms ),

VLC — (CBoOomHast TUIICH3HS).

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

HOYyTOYK-10 mT. [10: Ansr O6pazoBanue 8 (nmureH3us No
AA0.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017
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