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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTauTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- chopMHpOBATh Y CTYACHTOB 3HAHUS O IPUUMHAX U3MEHEHUS PU3NKO-XUMHUYECKUX U
TEXHOJIOTUYECKHX CBOMCTB yIiieil B MpoIecce re0JOTHYECKOro pocTa;

- chopMHUpOBATH Y CTYACHTOB 3HAHUS O COCTaBE U CTPYKTYPE UCXOTHOTO
PacCTUTETBLHOTO MaTepHalia; MEXaHU3Me B3aUMOJICHCTBUS OTJIEIbHBIX COCTABHBIX YaCTeH
pacTeHuii mpu oTopheHEeHUN U THUJIOCTHOM OpOKEHUHU; U3MEHEHUHU (PU3UKO-XUMHUECKUX
CBOMCTB TBEPAbIX TOIUIUB IIPH IMAreHe3€ U MeTareHese;

- chopmupoBaTh Y CTYJCHTOB 3HAHUN O METPOrpahuuecKoM COCTaBe TBEPIbIX
HCKOIMAEMbIX; TPYIIIOBOM COCTaBE U CBOMCTBaX HE()TH U MPUPOJHBIX Ta30B.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctumnaa XuMus, MUHEPAJIOTHS U TIeTporpadus BXOAUT B 00s3aTEIbHYIO YaCTh
y4eOHOT0 MmIaHa 00pa30BaTebHON MPOTPaAMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yNIbTaTe U3YUCHUS JUCIUILINH/ TIPAKTHK:

Opranuueckas XuMHs

3nanus (yMEHHUs, BIAJICHUS ), TOJTYYCHHBIC NIPU U3YYCHUU JAHHOU JTUCHIUTLITUHBI
OyayT HEOOXOIUMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

XuMHu4ecKasi TEXHOJIOTHSI TOILJIMBA U YIIIEPOAHBIX MaTepUAIOB

Teopernueckre OCHOBbI XUMHUYECKOW TEXHOJIOTUH TOILIMBA U YTIEPOIHBIX
MaTepuajioB

KoxkcoBanue yriei

IToaroroBka yrieu st KOKCOBaHUs

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBO€HUS AUCUUIUIMHBI (MOIYJs) «XUMUS, MUHEPATIOTHs U
nerporpadus» 00yJaronuiics 10JKeH 00J1aaTh CASAYOIIMMI KOMIIETEHIUIMU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben HU3y4aTb, aHAJIU3UPOBATD, UCITIOJIB30BATh MCXAHU3MbI XUMHWYCCKUX
peaKHHﬁ, MPOUCXOAAINHNX B TCXHOJIOIT'MYCCKUX MPOUECCaX U OKPYKAKOUICM MHUPC,
OCHOBBLIBAsICh Ha 3HAHUAX O CTPOCHUHU BCHICCTBA, IIPUPOJC XHUMHYECKOM CBSI3H M CBOMCTBAaX
PAa3JIMIHBIX KJIACCOB XUMHNYCCKHUX 3JICMCHTOB, COCI[HHCHHﬁ, BCHICCTB 1 MATCPpHUAJIOB

OIIK-1.1 Hcnonb3yeT 3aKOHBI XUMHUH MPU U3YYEHUHU U aHATIN3€ TEXHOJIOTUYECKUX
IIPOLIECCOB U MPOIIECCOB B OKPYKAIOIIEM MUPE
OIIK-1.2 Pemaer TexHOJIOTMYECKUE 32/1aUM C UCIIOJIHL30BAHUEM 3HAHUH O

CTPOEHUHU BEUIECTB, MPUPOAE XUMUYECKOUN CBA3U U CBOMCTBAX
pAa3IMYHBIX KJIACCOB XMMHUUYECKUX AJIEMEHTOB, BEIIECTB U MAaTEPUAJIOB

OIIK-1.3 [TpuMmeHsieT 3HaHUA 0 3AKOHOMEPHOCTSAX XUMUYECKUX ITPOLIECCOB IIPU
PEIIEHUN TEXHOJIOTUYECKUX 3a/1a4




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCLHUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunull 108 akaja. yacoB, B TOM

qHce:

— KOHTaKTHas pabora — 55 akan. yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayAUTOpHAas — | akaj. 4yacos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas % o
o KOHTaKTHas paboTta E z dopma TeKyIero
= . g X Bu KOHTPOJISI
Paszen/ tema 3 (B axaz. yacax) 8§z n . P Kon
g 8 © | camocTosiTenbHOM | ycneBaeMOCTH U
JUCLUATUINHBI 3 [~ . | xommerenyu
O g g paboThI MIPOMEKYTOUHOM
Tek. J;;‘g Hg::T- § % aTTecTalnu
1. Xumus, MUHEpaorus u
nerporpagusi FOprOYUX
HCKOIIAeMBbIX
OIIK-1.1
1.1 T'oproune uckomnaemsie [lonroroska x N '
X BHL I:)I 2 6 Tecfn OBAHMIO YcTHBIi orpoc OIIK-1.2,
n P OIlK-1.3
1.2 OG1mas xapakTepucTHKa
U OTJIMYUTEINIbHBIC IPU3HAKH IMonroroska
1 2 Tecr OIlK-1.1
TI'U Ha pa3nu4HBIX CTaAUAX TECTUPOBAHUIO
XUMHYECKOU 3penocTH.
[Touck
o OTIOJTHUTEIBHOMN
1.3 I'pynnoBoii coctaB ):/IH (bopMammmH 10
pacTeHuit 2 2 sa a}?HoﬁHTeMe Tect OIlK-1.1
yriieoOpasoBareneit o ’
[ToaroroBka k
TECTHUPOBAHHIO
1.4 T'eoxumust HoxroTosKa K
yriepona.Kpyroodopot 1 4 Tecfn OBAHMIO Tecr OIlK-1.1
yriepoja B Ipupoie. 4 p
1.5 Tpomeccer
TopdooOpazoBaHusL.
[ToaroroBka k
TopdsHas craaus 1 2 A Tect OIlK-1.1
FYMYCOBBIX 1 TECTUPOBAHHIO
CanpoIeIUTOBBIX YIieh
1.6 BypoyromnbHast u
KaMEHHOYTOJIbHASL CTaTUH MoAroTosKa K
TYMYCOBBIX yTJIEH. 1 2 Tecfﬂ OBAHIIO Tect OIlK-1.1
Kamennsie yrimm u p
AHTPALUTHI
3amura
1.7 Ilerporpaduueckuii .
cocTan TpFII:Ip b 36/7.2 [ToaroroBka nabopaTtopHoi OIIK-1.1,
Mutkie anorl;mecmﬁ COCTAB 2 " ' 6 naboparopHoMmy | pabotbl. OTuer no OIlK-1.2,
M P 3aHSTHUIO nabopaTopHOi OIIK-1.3
’ pabote
1.8 O6pazoBanue 1 3 Tect. YcTHBIN OIlK-1.1




KaMEHHOYTOJIbHBIX
bacceiiHoB

ompoc

1.9 MakpomonexymsipHoe ITouck
ctpoenue TI'U. I'unoress 9 4 JIOTIOTHUATEILHOMN Tect YcrHbIIT OIK-1.1
CTPOCHUS OPTraHN4eCKOH “HPOPMALIUH T10 ormpoc
maccel TT'U. 3aJIaHHOU TeMe
1.10 I'eonorust yrosbHBIX
MectopoxkacHuii (CTpoeHue
PO (Crp TTouck
YrOJIbHBIX IIACTOB, METOBI . .
N JOTOJIHUTEILHOM Tect. YcTHbIH
pa3BeIKH, MECTOPOXKICHUH, 1 3 OIlK-1.1
UHPOPMALIUH T10 ormpoc.
METO/bI FKCIUTyaTaluu .
N 3a1aHHON TEME.
MECTOPOKACHUH, OLIEHKA
YTOJIBHBIX MECTOPOKICHUI)
1.11 Teopuu
MPOMCXOXKJIeHNs HeTh
Du3uko-XxuMHIECKUE ITogroroBka k Tect. YcrHbIIM
) 3 2 A OITK-1.1
CBOWCTBA HE(PTH. TECTHPOBAHHIO ompoc
KoMnonenTHbIH
cocrtaB HePTH
1.12 IpupoaHbie ra3sl UX IToaroroBka k
pHb 1 2 A Tect OINK-1.1
BUJIbI U KJTacCU(UKALIUSI TECTHPOBAHHIO
1.13 3nauenue roprovnx
HMCKOTAEMBIX B TOIUIMBHO-
SHEepPreTUYecKoM OaaHce.
3anacel, 700ObIYa U CaMocCTOsATEIbHOE
noTpediieHHe TOPIOYHX U3y4YeHHE
nckonaeMeiXx B PO u 3a yueOHO U OIIK-1.1,
pPYOEIKOM, HX CTPYKTYpa U 1 HAy4YHOM YCTHBIN Onpoc OIlK-1.2,
TEH/ICHIIMN U3MECHEHHSL. JUTEPATYPHI. OIlK-1.3
3HaueHNe TOPIOYIX ITogroroska
HCKOIAeMBbIX KaK ChIPbS JUIs pedepatos.
XUMUYECKOH U IpyTrux
oTpaciei HapoJHOTrO
X03MCTBA
OIIK-1.1,
1.14 KonTpomnb DK3amMeH TECT OIIK-1.2,
OIIK-1.3
36/7,2
HWroro no pazaeny 18 " ! 53
36/7,2 .
HWroro 3a cemectp 18 " ! 39 3a4éT
36/7,2
Wroro no aucuuiuinye 18 ! 53 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mporecce npenogaBanus JUCUUIUIMHBI «XUMUS, MUHEPAIOTHS U IETPOrpadus
MIPUMEHSIFOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS] TEXHOJIOTUH.

Jlexuu mpoXoAAT Kak B popMe JeKIMU-UHPOPMALIUH, TaK U B (popMe JIeKINH-
BU3yanu3anuu. JIekunu npoBoAsTCs ¢ UCIOIb30BAHUEM UHTEPAKTUBHOIO METOA —
«00y4eHME Ha OCHOBE OIbITa» JJIsl  CO3JAaHMsI aHAJIOTUI MEKIy N3y4aeMbIMU SIBICHUSAMHU U
3HAaKOMBIMH CTYJICHTaM XKM3HEHHBIMU CUTYallUsIMU U 00Jiee TTyOOKOro yCBauBaHUs
U3Y4aeMbIX BOIIPOCOB.

JIeKIIMOHHBIN MaTepual 3aKperisieTcs B X0e 1a00paToOpHbIX paboT, Ha KOTOPBIX
BBITIOJHAIOTCS TPYINIIOBbIE UM UHIMBUyaJIbHbIE 3aJaHUS 10 IPONJIECHHON TEME.
KonTtekctHbiii MeTo 00ydeHHsI TP MPOBEACHUH JTa00PAaTOPHBIX 3aHATHH MO3BOJISET
YCBOUTbH MaTepUaJl IIyTEM BBISABIICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM U €I0
npuMmeHenueM. lpu 3ammure 1abopaTopHbIX padOT NPOBOAUTCS ydeOHas JUCKYCCHs, KaK
METOJ UHTEPAKTUBHOTO 00YUYEeHHUS, TIO3BOJISIONIAs OOMEHUBATHCS B3TJISIaMH CTYIEHTaM 10
KOHKpETHOM npo0seMe. BbIcokast cTeneHb CaMOCTOATENIBHOCTH  BBIIIOJHEHUS CTYAEHTaMU
1a00paTOPHBIX PabOT CacOOCTBYET Pa3BUTHIO JIOTHYECKOT0 MBIIUIEHUS U 0ojiee Iiy0oKoMy
OCBOEHUIO TEOPETUUECKUX II0JI0KEHUH, U3yUCHHBIX Ha JIEKIUAX.

CamocrosTenbHas padoTa CTyIEeHTOB CTUMYJIUPYET CTYJAEHTOB K CAaMOCTOSITEIbHON
IpOpabOTKe TEM B IpOLIEcce MOATOTOBKH K JIAOOPAaTOPHBIM  paboTaM U UTOTOBOM
aTTeCTaluu.

WToroBas arrecranus — 3K3aMeH NPOBOAUTCS B (hopme Tecta

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4ar0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OnieHOYHbIE cpeacrea AJsl IPpOBEACHUA l'lpOMe)KyTO‘lHOﬁ arrecranuun
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHue TUCHUIINHBI

a) OcHoBHas JuTEpaTypa:

1. Xumus roprounx uckonaemsix : yueOHuk / O. U. Cepebpsikos, T. C. CmupHOBa,
B. C. Mepuesa [u ap.]. — 2-e u3na., non. — Mocksa : UHOPA-M, 2022. — 404 c¢. — (Bricmiee
oOpaszoBanue: Maructparypa). - ISBN 978-5-16-015577-7. - Tekcr : snexktpoHHbIi. - URL:
https://znanium.com/catalog/product/1041945  — Pexwum qOCTyma: 1O MOAIKCKE.

2. Hesenpos, A.B. XuMmus npupoaHbIX SJHEPrOHOCUTENEN [DNEKTpOH.pecypc]:
yuebHoe nocooue / A.B. Heenpos, E.B. Bacunbsesa, A.B. ITanun. — Kemeposo : Ky3['TY
umenu T.®D. ['opbauesa, 2019. — 165 c. — ISBN 978-5-00137-054-3. — Texkcr :

AIIEKTPOHHBIN // DNeKTpoHHO-0nOIMoTeyHast cuctema «Jlanby : [caifT]. — URL:
https://e.lanbook.com/book/122219  — Pexxum moctyma: 1Jis aBTOPH3. MOJIb30BATEIICH.

0) JonosHuTeabHast JuTEpaTypa:

1. CoBpeMeHHbIE aHATUTUIECKHE METO/IbI HCCIIC0OBAHUS TBEPIBIX TOPIOYNX
HCKOTIaeMbIX [ DIeKTpoH.pecypc]: yuebHoe nocodue / C.A. Dnmreiin, B.U. Munaes, 1.M.
Huxurtuna [u ap.]. — Mocksa : ['opnas kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5.
— Texkcer : aneKTpoHHEIH // DneKTpoHHO-O0nbaroTeuHas cuctema «Jlanpy : [caiit]. — URL:
https://e.lanbook.com/book/101755 — Pesxxum gocTyna: Juisi aBTOPH3. MOJIb30BATEIICH.

2. Manbuesa, I'. JI. [IpoMbliieHHBIE TUIIBI MECTOPOKACHUM METAININYECKHX,
HEMETANTNYECKUX U TOPIOYUX MOJIE3HBIX UCKOMAaeMBbIX : yuebHoe nocodue / I'. JI. Manbuesa.
— Hpkyrck : UPHUTY, 2019. — 312 c. — ISBN 978-5-8038-1438-2. —



https://znanium.com/catalog/product/1041945
https://e.lanbook.com/book/122219
https://e.lanbook.com/book/101755

Texcrt : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbIoTeunas cucrema. — URL:
https://e.lanbook.com/book/217115 — Pexxum mocryma: ajisi aBTOpU3. TOJIb30BATEIICH.

2. EBmenosa, I'. JI. HanpaBneHne KOMIUIEKCHOT'O UCTIOJIb30BAHUSI MUHEPAIIBHOTO
chIpbs : yuebnoe nmocodue / I'. JI. EBMmenoBa. — Kemeposo : Ky3'TY umenu T.O.
['op6auesa, 2017. — 115 ¢. — ISBN 978-5-906969-05-7. — TekcT : anekTpoHHsbii // JIaHb :

3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/105391 —Pexum
JOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.
3. COBpCMeHHBIe AHAIIUTUYCCKUC MCTOABI UCCIICAOBAHUA TBCPAbIX T'OPHOYNX

uckonaembIx: yueOHnoe nmocodue / C. A. Dmmreitn, B. . Munaes, . M. Hukutuna [u 1p.].
— Mocksa: ['opnas xkuura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — Tekcr :
ANIEKTPOHHBIH // JlaHb : 35ekTpoHHO-OnOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/101755 — Pexum gocTyna: st aBTOPH3. MOJIb30BATEICH.

4, ne B. A. buopedaiitHuHTr. DHEPTOHOCUTENH U3 PACTUTEIBLHOTO CHIPhS : Y4eOHOE
nocooue / B. A. ne, B. U. Porun. — Cankr-Ilerepoypr: CITGIJITY, 2019. — 100 ¢. —

ISBN 978-5-9239-1120-6. — TekcT: 31eKTpoHHBIH // JIaHb: 2IEKTPOHHO-OMOINOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/125206 — Pexwum gocTyma: Ijisi aBTOPH3.
II0JIB30BAaTENEH.

5. Crepunienko, 3. B. Ilerporpadus : yuednoe nocodue / 3. B. Ctepnenxo, T. B.
JlorsunoBa. — CraBpononb: CKOY, 2016. — 78 ¢. — TekcT : anekTpoHHbIi // Jlassb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/155164 — Pexum
JIOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

B) MeToanuyeckue ykasaHus:

1. [Teryxos, B. H. MeTozp! ucnpiTaHus CrieKaroUe U KOKCYIOIIEeH CriocoOHOCTH
KaMEeHHBIX yried ¥ muxThl : yuebHoe nocobue / B. H. Ileryxos, T. I'. Bonomyxk ; MI'TVY. -
Maruurtoropek : MI'TY, 2014. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ Tutys1. 3kpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/21325 - MakpoOOBEKT. -
Texcr : anexTpoHHbIH. - CBeieHus 1ocTynHel Takxke Ha CD-ROM.

2. IToaroroBka yrieit k KokcoBanuto : npaktukyM / B. H. ITeryxos, JI. A. Ky6ak, H.
IO. Cseunukosa, C. B. FOquna ; Marauroropckuii roc. rexuauueckuid yH-T uM. I'. M. Hocosa.
- Marnutoropck : MI'TY um. I'. U. Hocoga, 2021. - 1 CD-ROM. - 3aru. ¢ TUTyI. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3077 - MakpoOoOBeKT. -
Texcr : anexTpoHHbIH. - CBeieHus 1ocTynHbl Takxke Ha CD-ROM.

3.CeeunukoBa, H. FO. XuMunueckas TeXHOJIOTH TOIJIMBA | y4eOHO-METOINYECKOE
nocodue / H. 0. Ceunukosa, C. B. FOnuna, T. I'. Bonmouryk ; MI'TY. - Marauroropck:
MI'TYVY, 2018. - 1 sanekrpos. ont. quck (CD-ROM). - 3arn. ¢ tury. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2153 - MakpooObekT. - Tekct:
3JIEKTPOHHBIN. - CBeieHus nocTynHbl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

HaunmenoBanue .
o Neo norosopa CpoK AeiCcTBUS TUIEH3UU
7Zip cB00OOHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB00OOHO pactpocTpansemoe [10 6eccpouHo
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional
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| Bpaysep | CBOOOJIHO pacmpocTpaHsIeMoe | OeccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hazsanwme kypca CchlIIKa

DnekTponHbie pecypebl oubimorekn MI'TY uwm. |https://host.megaprolib.net/MP0109/Web
I'.1.

Poccuiickass T'ocymapctBennass — OuOmumorexa. (https://www.rsl.ru/ru/4readers/catalogues/
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UH(OPMAIIMOHHO-aHATUTHIECKAS

cucreMa — Poccuiicknii HMHAEKC HAay4HOIO

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MartepranbHO-TEXHUUECKOE 00eCTIEUEHUE TUCLUIUIMHBI BKIIOYAET:

Y4eOHble ayIUTOPUH JJIs1 IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA ayAUTOPHS

MynbpTUMeIUHbIE CPEACTBA XpPaHEHUs, Iepeiadyn | MpeCcTaBleHuss HHopMaIuu

VYyeOHast aymuTopus AJis IPOBEICHHS TaO0paTOpHBIX paboT: 1abopaTopus Mo
XUMHUYECKON TEXHOJOTUU TOIUIMBA

O6opynoBaHue U PEAKTUBBI IS BHITIOTHEHUS JIa0OPATOPHBIX paboT:

-mydenbHble MKadbl;

- CYIIUJIbHBIN MIKaQ;

- AaHAJIMTUYECKUE BECHI;

- IUVTUTKH JIEKTPUUYECKHUE;

- MEKpOCKoOT 3JiekTpuuecknii MMH-9;

-poro mukpockon orpaxkeHHoro ceera [IOJIAMP — 312;

- cTaHOK 115 oyinpoBkH nutugos  CHITIM

- XUMUYECKHE PEaKTUBbI, XUMHUECKas MOCYAa, BOASHbIC OaHU, TEPMOMETPHI U T.1.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYIIOBBIX U MHIUBUTYaTbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHBIX aTTeCTalui

Jlocka, MyJIbTUMUIMUHBINA ITIPOEKTOP, IKPaH

[Tomerienus 17151 caMOCTOSITENBHOM pabOThl 00YJarOIIUXCs

[epconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office ¢ BrIX010M B HHTEPHET | C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemenue s XpaHeHUs U TPOYUTAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
o0opynoBaHus

Crennaxu, cef(pl 111 XpaHeHUs1 y4eOHOro 000py0BaHUS;

WHCTpyMEHTHI 1151 peMOHTa J1a00paTOpHOro 000py10BaHUs
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IIpunoxenne 1
Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

[To nucuumninne «XuUMHS, MUHEPAIOTHs U MeTporpadus» MpeaycMoTpeHa ayauTopHas U
BHEAYAUTOPHAs CaMOCTOSTEIbHASA paboTa 00yJarouIuXcsl. AyIUTOpHAsE cCaMOCTOsITeNbHas paboTa
CTYJCHTOB IIpEIoyaraeT TECTUPOBAHUE CTYIACHTOB pacueT U 3alIUTy Ja00paTopHbIX padboT

Bapuanm mecmoeozo 3auemnozo 3a0anus (npeonoiicensvl 6apUAHmMvl ONEEm0s)
1.Kakue yrieBogopoIsl He COJEpKaTCs B MPUPOTHOM HehTH?

2. BemecTBa SBIAIOLIMECS HCTOYHUKOM YHEPIHU, TUTAHUS

3. Kakue KOMITIOHEHTHI TBEPAOTO TOIUINBA SBIAIOTCS OAJIACTHBIMH MIPU CYKUTAHUU?

4. Kakue BeIpaskeHUs PpaBWIbHBL. Pacumdpyiite ux.

5.Yrto BKJIIOYAET B ce0sl TEXHUUECKHM aHaIN3 TOILUINBA?

6.0T yero 3aBUCUT BBIXOJ JIETYYHX BELIECTB B TOILJIMBAX?

7.B KakOM M3 EpEUYUCICHHBIX BUIOB TOIIMBA MAKCUMAJIBHO MPOLICHTHOE COACPKAHHE
yraepoaa?

8. [IpoucxoxaeHue yriiei 1 He)TH CBA3aHO C ...

9.HazoBuTe TIaBHBINA MPU3HAK, OTIMYAIONINN OyphIe yriu oT Topda

10.Merarenes — 310 ...

11.IIpouecc oTopdeHeHus: paCTUTEIBHBIX OCTATKOB HJIET

12.  HazoBute ', koTOpble 00pa30BaIMCh MPEUMYILIECTBEHHO U3 HA3€MHON PaCTUTEIbHOCTH
13. ITappamnnueckoe HAKOIUIEHUE C aBTOXTOHHBIMU IUIACTAMU 3TO. ..

14.IIponymepyiiTe BelecTBa B MOPSIIKE BO3PACTAHUS UX YCTOMUMBOCTH K OMOXMMHUYECKOMY
BO3JIENCTBUIO

15. B kaMeHHBIX yIJIsIX T'YMHHOBBIE KUCIIOTBI 00pa3yroTcs. ..

16. PacnionoxuTe yriu no cTaausM XMMUYECKON 3pesIOCTH, HAaUMHAas C HAUMEHEE 3peIlbIX

17. Cornacuo Teopun KeMuy>KHUKOBA, II1aBHYIO pOJIb B OBBILIEHUH cTeneHu 3penoctu TT'U
UTpaer ...

18. CornacHo npaBuity XujiabTa «B OJTHOM M TOM K€ OacceliHe ¢ yrilyOJeHUueM OT Iu1acTa K
IUIACTY» ...

19. lnutensHoe BO3AEHCTBIE a’p00OB HAa PaCTUTEIbHBIN MaTepuall. . .

20. IIpu narpesanuu 10 100 0oC ryMuHOBBIE KACIIOTHI ...

21.0Onpenenure TUI TOIUIMBA O €ro XapakTepHbIM mpu3Hakam W- 30%, coiep>KUT T'yMUHOBBIE
KHCIIOTHI, 1BeT uepHbii, Vdaf- 46%

22. YT0Ih MOKHO MPEACTAaBUTH KaK ...

23.MoHO 11 (pOpMEHHBIE IIEMEHTHI HA0IIO1ATh ...

24. KaMeHHbI€ yIIIM CpeiHeN cTaauu MeTamopdu3Ma 001a1at0T BIaKHOCTBIO BO3IYIITHO-CYXOI'O
MaTepuana:

25.MenaHOUINHBI 3TO. ..

26. Kakast coctaBJsionas 4acTb pacTeHHUH SBIISETCS OCHOBHBIM yriieoOpa3oBaresiem?

27.ITo cBOEMY CTPOEHUIO NEKTUHOBBIE BEIIECTBA ITO ...

28.Yucno mr KOH, u3pacxonoBaHHBIX Ha HEUTpaIM3aluio 1 T kupa.

29. Ilpu nepexone ot Topda K OypbIM yIIIsiM KOJTUYECTBO TYMUHOBBIX KUCIIOT. ..

30. BemecTBa, pacTBOpUMBI B cMecH OeH3071a U ciupTa’?

31. Kakum oOpa3om Mmorina o0pa3oBaTbcs He(Th, COINIACHO OPraHU4YECKON TEOPUH 00pa30BaHUS
HeTH?

32. lunamoMeTamMop(u3M 3TO U3MEHEHHE OPTaHUYECKOro BEIIECTBA YIIA. ..

33. Kakum 00pa3oM Mor o06pa3oBaThCs yroyb , COrJIaCHO OMOXUMHUYECKON TeopUu ?
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34. B kakux MecTax 1mien npoiecc HedreoopaszoBaHus?
35. Kak HazpIBaercst mepBu4Has HepTH?
36. Uto sBNseTCSI KOHEUHOU CTaAMEN IPEBPALEHHS] PACTUTEIbHBIX OCTaTKOB B OKUCIUTEIbHON
cpene?
37. Ilpu yBenrueHUH TEMIIEPATypPhl B HEPTIHOM MECTOPOKICHUHN KOJIMYECTBO ra30BOr0 OEH3MHA
38. B kakoM nopsiike BBIXOAAT KOMIOHEHTBI MECTOPOXKAEHUS PU BCKPHITUN HEPTAHOTO
ropu3oHra’?
39. Kakoii 3 MaKpOKOMITOHEHTOB YTJIsl IOX0K Ha JAPEBECHBIN YTOJIb, IPYU HAKATHUU HOKOM
OTJEIAETCS OT MIPOCIIOEK U I'HE3/, JIETKO PACTHUPACTCA MEX/y NaJIbLIaMH B ITOPOLIOK.
40.Kakoii 13 MUKpPOKOMIIOHEHTOB 00JIaJ]acT HAWTYYIlIel CIICKaeMOCThIO?
41. Kakue opMeHHBIE JIEMEHTBl COCTABJISIOT OCHOBY CAIMPOIIEIUTOBBIX yIIIeH
42. BemiectBa, cosiepKaline CI0XKHbIE 3PUPHI BBICOKOMOJIEKYISPHBIX JKUPHBIX KHCIIOT U BBICIINX
CHUPTOB HOpMaNIbHOTO cTpoeHusi. Cozepikar cBoOoHbIC KUCIOTHI 24-34, ciuptel C24 no C34,
Y HaCBIILIEHHbIE YTIeBOA0pOabl 25 1o 31.
43. BemectBa, BblJIe/II€MbIE U3 TOIUIMBA IIEI0YbIO
45.HedTs 3ameraer B...
46.Ha3oBure BeliecTBa, OTHOCALIMECSA K aKayCTOOHOIUTaM
47. Hedtu pazpensroTcs Ha ...
48. TomnBO, HE PACTBOPUMOE B I1I€JI0YaX, C BIAroi BO3AYIIHO cyXxoro Marepuaina 1,5 %, uepHoro
1BETa

49. TomnuBa npu 00pa30BaHUU KOTOPBIX HE 00Pa3yIOTCSI TyMUHOBBIE KHCIOTHI
50. Bsi3kas Macca, B BO3JIyLIIHO-CYXOM COCTOSTHUM JIOMKasi, B HEH IPOMCXOIUT cTaOuIM3anus Wi
HEKOTOpas OTepsi BOJOPOJia U Pa3BUBAIOTCA OKUCIUTEIbHBIE IOTEPST  BOJOPOJA , UAYT
OKHCIIUTEIbHBIE MPOLIECCHI, BHI3BIBAET 00pa30BaHUE YEPHBIX BOJ

Bonpocel ona 3augumot 1adopamopnsix padbom

Yrto Takoe MUKpPO- U MakponeTrporpaduyeckuii ananu3 yriei ?

[lens mpoBeneHus meTporpaduueckoro cocTaBa yrieu .

CBoiicTBa 1 0COOEHHOCTH MaKpPOMOJIEKYJISIPHOTO CTPOSHUSI BUTPUHU3UPOBAHHBIX U
(I03MHUPOBAHHBIX KOMIIOHEHTOB.

Kakne MUKpPOKOMITIOHEHTBl 00YyCIIaBJIMBAIOT CIIEKAEMOCTh yIJIeH M MEXaHWYECKYI0 MPOYHOCTh
KoKkca?

[Terporpaduyeckuii coctaB yriaei pa3nndsabix 6acceitHoB Poccun.

M3MeHeHne TEXHOJIOTMYECKUX CBOWCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B 3aBUCUMOCTH OT
CTaauu MeTamop(u3Ma U IPUPOAbI TOITUBA .

ITo pe3ynbTaTam ucciie0BaHUHN MOACYUTATH CO/IEpKaHUE (DIO3MHE3UPOBAHHBIX

MHUKPOKOMIIOHCHTOB B YTJIC



Ipuioxxkenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALNHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CTpyKTypHBIii
JJIEMEHT
KOMITETCHIINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIE CpECTBA

OIIK-1: CnocobeH n3y4arb, aHaIU3UPOBATh, UCIIOJIH30BaTh MEXaHU3Mbl XUMHUYECKUX PEAKLIMM, TPOUCXOSAIINX B TEXHOJOTHYECKUX MTpoLieccax U

OKpYyXKaromeM MHUpPE, OCHOBBLIBAACH HAa 3HAHUAX O CTPOCHHWU BCIICCTBA, IIPHUPOAC XHUMHYSCKOM CBSI3U U CBOMCTBAX PA3JIMYHBIX KJIACCOB XMMUUYCCKHUX

3JICMCHTOB, COGHHHCHHﬁ, BCIICCTB U MATCPUAIIOB

OIIK-1.1

HCHOHBSyCT 3aKOHBI XMMUU ITPU U3YICHUU
U aHAJIM3€ TEXHOJIOTUYECKUX MPOIECCOB
MPOLIECCOB B OKPYIKAIOIIEM MHPE

Onwummre Kaaccu(puKauio TOPIOYNX UCKOMAEMBIX M0 arperaTHOMY COCTOSIHHUIO,
CBOMWCTBA U KJIacCU(UKALUA IPUPOAHBIX KAMEHHBIX MaTepHUasoB.

OxapakTepu3yiiTe OCHOBHbIE IITyOMHHbIE TOPO/Ibl. OCHOBHBIE U3UBIIHECS TOPOIBI.
Ha3zoBure BeecTBa, OTHOCSIIUECS K aKayCTOONOIUTaM

OTBeTUTH Ha BOIPOCHI:

l1..BemectBa  sBIISIOIIMECS NCTOYHUKOM 3HEPTUHU, TUTAHHUS . ..

2.Merarenes — 3710 ...

3.ITponecc oropheHeHHs pacTUTENbHBIX OCTaTKOB UJET

HazoBute ', koTopsie 0Opa3oBaivch NPEUMYIIECTBEHHO U3 HA3€MHOM
PacTUTEIBHOCTH

JunamomMeTamopdu3M 3TO U3MEHEHHE OPraHUYECKOTo BEIIECTBA ...

Kakue yriieBo1opo/ibl He coiepKaTcsi B IpUpOJHON HepTH?

Kako# n3 MakpOKOMIIOHEHTOB YTJIsl TOXO0X Ha IPEBECHBIN yroJib, IPX HAXKaTUU HOKOM?
OTJIENSIETCA OT MPOCIOEK U THE3, JIETKO PACTUPAETCS MEXKAY NAJIbLIAMU B ITOPOILOK.
Kaxkoit n3 MUKpOKOMIIOHEHTOB 00J1aJaeT HAMITYUIIeH CIIEKaeMOCThIO?

Kakue hopMeHHBIE 3IEMEHTBI  COCTABIISIOT OCHOBY CAalIPONETUTOBBIX yriiei
10.0Oxapakrepusyite neTporpaguyecKknuii COCTaB yriei pa3nnuHbix OacceitHoB Poccun.

OIIK-1.2

Pernraer TexHOJIOrH4YeCKUe 3aga4u C

1.0npenenuTe TUN TOIUIMBA 10 €ro XapakTepHbIM npuszHakaM W- 30%, conepxut




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

MCII0JIb30BAaHUEM 3HAHUHN O CTPOCHUH
BEIIECTB, IPUPOIEC XUMUUECKOHN CBSI3U U
CBOMCTBAX Pa3JIMYHbBIX KIACCOB
XUMHUYECKUX JIEMEHTOB, BEIIECTB U
MaTepUajoB

T'YMHHOBBIC KUCIIOTHI, 1IBET uepHbIi, Vdaf- 46%
2.0npenenuTe TUI TOIUIMBA 10 €ro XapakTepHbIM Mpu3HakaM C - 88 %, He coaepKuT
T'YMHHOBBIE€ KUCJIOTHI, LIBET YE€PHBIH, BIAKHOCTH - 3%0
3.0npenenute coaepxKaHue TON MM MHOM IpyNIibl MUKPOKOMIIOHEHTOB B IPOLIEHTAX K
o01IeMy KOJIMYECTBY OpraHU4eCKON MaccChl yIiis
Kakwue Bripaskenus npaBmiibHbl. Pacmmdpyiite ux.

A.H' B. WP B. S AP E. A“
OTBETUTH HA BONPOCHI:
1.Pacnionoxure TOMIMBO MO CTaAUAM XUMHUYECKOHN 3pEJIOCTH, HAaUWHas ¢ HAaMEHEe
3penbIxX
A. Cnannpl b. Aarparutet B. Kokcossie yrou I'. XKupnsie /1. Topd
2.Kaxk onpenenuTs CpeHUI MMOKa3aTenb OTPAKEHUSI B MOHOXPOMATHUECKOM CBETE B
MMMEPCHOHHOM Maciie (Ruo) JUIS OLIEHKU XUMUYECKOU 3peoCTH TOILUIUBA?
3.B uem pasznuune Mexay NOHATHEM KOKCYEMOCTB) U «CIIEKAEMOCTb) yIiei?
4. Ot 4ero 3aBUCHUT TOJILIMHA IJIACTHYECKOTO CJIOs?
5. Kakue npoueccel TEpMUUECKON NECTPYKLIUH YISl ONPENEISIOT yCaaKy?
6.UTo NpuHUMAIOT 32 ATAJIOH OTPaXKaTEIHHOM clTocOOHOCTH penbeda B yrie?
7.01npenenuTe TUI TOIJIMBA 110 €r0 XapakTepHbIM npu3Hakam C - 88 %, He conepKuT
T'YMHHOBBIE€ KHCJIOTHI, IIBET YE€PHBIH, BIAKHOCTH - 3%

OIIK-1.3

IIpuMeHsieT 3HaHUA O 3aKOHOMEPHOCTAX
XUMUYECKHX ITPOLIECCOB MPU PELICHUH
TEXHOJIOTMYECKUX 3a7a4

1. IIpuroToBUTH aHIIIU(PBI-OPUKETHI
2.0tnonupoBath aHIUIU(D-OpUKET
3.0npenenuTs conepkaHue MUKPOKOMIIOHEHTOB
['pynnel BuTprHUTA
TI'pynna ceMmuBuTpruHUTA

JIpynna ¢dro3uta

I'pynna neiintunura

I'pynmna ansruanTa

I'pynina MUKCTHHHUTA




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUS

O1neHOYHBIC CPEACTBA

.MuHepanbpHbIE IPUMECH

BbInosHUTE 3aaHME U OTBETUTH HA BOIIPOCHI

1.0npenenuTs U3 Kakux MeTporpapuuecKux KOMIOHEHTOB COCTOSAT aHATM3HPYyEMbIe
YTIIH.

Kak u3mensiercs Koim4ecTBO MUKPOKOMIIOHEHTOB C YBEJTMUEHUEM CTa/IUU
MeTtamopdusma?

Kakue nera nmerot (hopMeHHBIE FIEMEHTHI B IPOXOSIIEM CBETE?

OmnpenenuTts K KaKoH cTeNeHH MeTaMOp(u3Ma OTHOCATCS UCCIIEyeMble YN
2.IIpoBecTr TEXHUYECKHUIA aHATIN3 YTJICH: ONPEACIUTD 30JbHOCTD; BIAXKHOCTbD,
CEpHHUCTOCTD, BBIXOJ JIETY4HX BeulecTs. Ha 3ToM OCHOBaHUM clienaTh BHIBOJBI O
BO3MO>KHOM TEXHOJIOTMYECKOM HUCIIOJIb30BAHUU YTJISI.

3.01eHuTe U3MEHEHUE TeXHOJIIOTHYECKHUX CBOMCTB BUTPUHU3UPOBAHHBIX KOMIIOHEHTOB B
3aBUCHMOCTH OT CTaJIuK MeTaMOp(pU3Ma U IPUPO/IbI TOTINBA.

4.0ueHuTsb 6051€€ 5KOHOMUYECKH-11EIeCO00pa3HOE MPOMBIIIIJIEHHOE UCII0Ib30BAHNE
TI'U, B 3aBUCHMOCTH OT TeTporpaduueckoro cocrasa yriei. Hameruts TexHoI0THIO
ux 000ramieHusi, OTHECTH JaHHbIHM YroJib K ONPeJeIEHHON TEXHOJIOTHYECKOH MapKe .




6) HOpﬂ)IOK MMpoBEACHUA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui, IOKa3aTe/JIn U KPUTEPUH
OICHUBAHUA:

[TpomesxyTouHas aTTecTalys O AUCHUILTNHE «XUMHsI, MUHEPAJIOTUS U METPOrpadus» BKIOYAET
TEOPETUYECKHE BOMPOCHI, TO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJArOIIUMUCS 3HAHUH.
3ayer mpoBOIUTCS B (hopMe TecTa.

IToka3zarenn u KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

— Ha OILICHKY «3a4YTE€H0» — OOYYaloUIHiiCs JEMOHCTPUPYET BHICOKHI U CPETHUHN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
yaeOHoro marepuania. [IpaBuiibHbIe OTBETHI TOJDKHBI COCTABIATH Oosiee 50% OT mpeioKeHHbBIX
BOIIPOCOB

— Ha OICHKY «HEe 3a4TeH0» — O0yJarouIuiics TeMOHCTpUpPYeT 3HaHUs He Ooiee 50%
TEOPETHUECKOT0 MaTepuara, J0MyCKaeT CYIIECTBEHHBIE OMOKH, HE MOXKET IMOKa3aTh
WHTEJUICKTYaJIbHbIC HABBIKU.



