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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu ocBoeHUs IUCHUIUIMHBI (Momynst) «OOmas W HEopraHW4YecKas XHUMHS)
SBIISIOT-CSI: YMCHHE IUIAHUPOBATh M MPOBOJIUTh XUMHUYECKHE OSKCIICPUMEHTHI, MPOBOJIUTH
00paboTKy WX PE3YJIHTATOB U OLICHUBATh MOTPEIIHOCTH, MOACIIUPOBATH XUMHYECKHUE IMPOIIECCHI U
SIBIICHUS, BBIIBUTATh THIOTE3bl M YyCTAHABIMBATh TPAHMIBI HMX TNpuUMeHeHHs. bakamaBp
HanpaBieHuss 18.03.01 «Xumudeckass TEXHOJOTHS» JIOJDKEH OBITh CIOCOOEH HCIOJb30BaTh
3HAHHUS CBONCTB XMMHYECKHX JJICMEHTOB, COCIMHCHUH M MaTepHalioOB HAa WX OCHOBE s
pelieHus 3a1a4 npo-heCcCUuOHAIBHOM AEATENLHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Jucrumraa OOmmas ¥ HeopraHudecKasi XMMUSI BXOIUT B 00513aTENbyI0 YacTh y4eOHOTO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jins  w3ydeHWs ~ JUCLHUIUIMHBI ~ HEOOXOOMMBI  3HaHWS  (YMEHHMS,  BIIQJICHUS),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

JucuuiuinHa OTHOcUTCS K 0a3oBoil wactu mporpammbl BO mo HampaBieHHIO
nog-rotoBkn  18.03.01 «Xumuueckass TEXHOJOTHS», NPOQMIb «XUMHUECKAs TEXHOJOTHUS
HPUPOIHBIX SHEPrOHOCHTEIICH U YIIIEPOIHBIX MATEPHAIOBY.

VYcneniHoe yYCBOGHME MaTepuaia NpeAroiaraeT 3HaHHE CTYACHTAaMH OCHOBHBIX
HIOJIOXKE-HUH CIICAYIONINX MIKOJBHBIX TUCIUTUINH:

- HEOpraHM4YeCKasi ¥ OpraHnvYecKas XuMUsi;

- husmka,

- MaTeMaTHKa.

3HaHus (yMEHHUs, BIAJCHHUS), MTOJyUEHHBIC NPU U3YUYCHUU TAHHOWU TUCIUIUIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Mumnepanorus u netporpadusi HeMETATMYECKUX U TOPIOUUX UCKOMTAeMBIX

XHUMHUYECKHE PEAKTOPbI

MopenupoBaHre XUMHKO-TEXHOJIOTHYECKUX MTPOIIECCOB

[ToaroroBka K 3aIIMTe U 3aIUTA BBITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

[ToaroroBka K caye v crlaya rocyAapCTBEHHOT O K3aMEHa

Hctopust XuMHHM U XUMAYECKON TEXHOJIOTHHI

OO61mas xuMuYecKasi TeXHOJIOTHS

TexHudeckast TepMOAMHAMUKA U TETNIOTEXHUKA

duznueckas XuMus

Konnounnas xumus

Opranuyeckast XuMus

OU3NKO-XUMHUUYECKHE OCHOBBI METAJLTYPTUYECKHUX MPOLIECCOB

XuMudeckasi TEXHOJIOTHSI HETH U BBICOKOMOJIEKYIISIPHBIX COSMHEHUHN

KoxkcoBanue yrneun

[IpousBoicTBEHHAS - TEXHOJIOTHYECKasl (IPOSKTHO-TEXHOJIOTHYECKas ) MPaKTUKA

[IpoekTHas AeATETbHOCTD

[Ipoun3BoacTBEHHAS - MPEAAUIIIOMHAS IPAKTUKA

YyeOHass - HaydHO-HCCeOBaTeNbckas paboTa (MOMydeHHE TEePBUYHBIX HABBIKOB
Hay4YHO-UCCIIeI0BATEeNIbCKON pabOThI)

Y4eOHo-HccaenoBaTeNnbckas paboTa CTyIeHTa

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMBbIE pPe3yJbTAaThl 00y4eHUs

B pesynbrare ocBO€HUS MUCHUIUIMHBI (MOAyis) «OOmias U HeopraHMYecKas XUMUS»
oOyJaromuiicst ToJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:



Kon nunaukaropa

NHnukaTop MOCTHKEHUS KOMIIETCHITUN

OIIK-1 Criocoben u3yyaTh, aHAIM3UPOBATh, UCIIOIL30BaTh MEXaHU3Mbl XUMHUYECKUX PEAKIUH,
HNPOUCXOAIINX B TEXHOJIOTHYECKUX TPOLIECCAX M OKPYIKAIOIIEM MUPE, OCHOBBIBAsICh HAa 3HAHUSX
O CTPOCHHHM BEIIECTBA, MPUPOJEC XUMHUECKOW CBS3M M CBOMCTBAaX pa3IUYHBIX KJIacCOB
XMMHUYECKHUX IEMEHTOB, COSANHEHNH, BEIIECTB ¥ MATEPHAIOB

OIIK-1.1 Hcnonb3yeT 3aKOHBI XUMHUU MPU U3YYEHUH M AHAINU3€ TEXHOJOTHMYECKUX
IIPOLIECCOB U MPOLIECCOB B OKPYIKAIOIIEM MUPE

OIIK-1.2 Pemraer TexHONIOrMYECKUE 3a1a4d C MCIOJIb30BAHUEM 3HAHUN O CTPOCHHUHU
BELIECTB, NMPUPOJE XMMHYECKOM CBSI3M M CBOMCTBAX Pa3IMYHBIX KJIACCOB
XMMHUYECKHX 3JIEMEHTOB, BELIECTB U MATEPUAJIOB

OIIK-1.3 [IpuMeHsieT 3HaHMSA O 3aKOHOMEPHOCTSAX XUMHUYECKHUX IIPOLECCOB IIPH

PECIICHHUHN TCXHOJIOI'HYCCKHUX 3a4a4




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 25,6 akaj. 4acoB:
— ayIUTOpHAs — 22 aKaJl. 4acoB;

— BHeayIuTOpHas — 3,6 akaJl. 4acoB;

— caMocTosTenbHas pabota — 285,8 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHas 3 =
g e
KOHTaKTHas paborta o 3 ®dopma TeKyIero
Pasnen/ Tema 2 (B axaz. acax) = E‘ Brn KOHTPOIIA Kon
> & © | caMocCTosITeNbHOM | ycreBaeMoCTH H
JUCLUTUTAHBI R £ . | KoMnereHuHun
g £ paboThI MIPOMEKYTOYHOM
nmad. | mpakT. | 5 3 arTecta
Jlex. 5 s 1HH
3aH. 3aH. | O &
1. 1. Pazmenm: xumuueckas
TEPMOANHAMHKA
[IpoBepka
11 1.1. Tema: ¢yHKUMH BBe SHHﬁPK a6
COCTOSIHUS CUCTEMBI. Hanwucanue a60§e 0MamHe;171 OTK-1.1
Buyrpennsis SHEPTHUs BBEJICHUS IS P A )
2 4 8 . | pabots (pemeHue OIlK-1.2,
cucreMmbl. 3akoH ['ecca. nabopatopHoi saza) OIK-1.3
TepmonnHaMuveckue paboTsI A '
ACUCTEL Kommnok-Buym mo
P ) 1 TEME
ITposepka
BBEICHUII K J1a0.
aboTe, TOMaIIHER OIIK-1.1,
1.2 1.2. Tema: Dutpomnus Buinonnenue | A
cucrembl. DHeprus ['n66ca 10 JomarrHei paboTs padotel (permere OIK-1.2,
’ 3a/ay) OIlK-1.3
Kommoksuym mo
TemMe
Wroro no pazneny 2 4 18
2. 2. Pazmen: XuMuueckas
KUHETHKA u XHUMHYECKOoe
paBHOBECHE
[IpoBepka
2.1 2.1. Tema: CKOpOCTb BBe gHHﬁpK a6
XUMHYECKOU pEeaKLHH. Hanucanue 3602;8 OMaHIHe'I?'I OIK-1.1
®dakTophl, BIUAIOIINE Ha BBEJCHUS IS p > A S
N 2 2 10 ., | pabots! (pemenue OIIK-1.2,
CKOpOCTh XUMUYECKOH nabopaTtopHoOi sa1av) OIK-1.3
peaxuuu. OHeprus paboThI Aa), '
AKTHBALAH 1 KOJIJIOKBUYM 110
) TeMe
Hamucanwue
2.2 2.2. Tema: S OIIK-1.1,
KaTajgu3aTopbl; TOMO- H 2 5 o N OIIK-1.2,
N nabopatopHoi
TeTEpOTeHHBIN KaTaan3 OIIK-1.3
pabore
Hroro no pazaeny 2 2 2 15

3. 3. Paznen: pacTBOpbI; HOHHBIC

PpaBHOBECHS B paCTBOpax




Hammcanue

IIposepka
BBEAECHHI K J1a0.
pabore, nomaninei

3.1 3.1. Tema: 29 BBEJICHHUS K paboTh! (pemenue 8%?1;‘
KOHLIEHTpAalHs PacTBOPOB nabopaTopHO’ 3aa4), OHK-l. 3'
pabore KontponbHas '
paboTa 1o Teme
«PacTtBOpBI»
3.2 3.2 Tema: pacTBOpHI 15 8%?:1%'
HEDJIEKTPOIIUTOB OHK-l. 3‘
Hamnucanue
BBE/ICHUS IS
3.3 3.3. Tema: pacTBOpEI nabopaTtopHoOn OIIK-1.1
SJICKTPOJIATOB, 20 paGoThI OIK-1.2,
AIIEKTPOJIUTHYECKAS OINK-1.3
JrccommanmA Brimonnenne
JloMalIHeil paboThl
. IIpoBepKa
3.4 5’3.4. Tema: runponaus Hanmcanue BBITOHCHIS 1 OIK-1.1,
COJNell; THOBI THIPOIH3a 20 BBEJICHUS K odopwteHHs OTNK-1.2
coJel; BOJIOPOJHBIH 1abopaTopHOi naBopaTopHoii OIK-1.3
nokaszarens (pH). pabote paoTsl
Wroro no pasneny 77
4. 4. Ctpoenue atoma
4.1 41. Tema: OCHOBHBIC KonrtponbHas
IOJIOKEHHUS KBaHTOBOM BAIOAHEHIE pabora 1o Teme OIIK-1.1,
MEXaHUKH; TIPUHIIMIT 30 oMaIIHCH PAGOTLI «CtpoeHue aToMa OIIK-1.2,
Teiizenbepra;  ypaBHEHHE A p ITposepka OIIK-1.3
[lpenunrepa. JIOMaITHei paboThI
42 42. Tema: mnpuHUMI OMK-1.1
TTaymu; MpaBwIa 1o
Kneukosckoro;  mpaBuiio 20 %%Ilillé
I'yHna; atomHBIE OpOUTAIH. )
HWroro no pazneny 50
5. 5. Paznen: peaxkuuu
OKHCJICHHSI U BOCCTA-HOBJICHUS B
XMMHYECKUX MPOIeccax
Hamnucanue
IpoBepKa
BBEJICHHS JIIS
5.1 Peakiuuu OKHUCICHHUS U nabopatopHoi BBCJCHNA, OIK-1.1
BOCCTaHOBJICHHS. Tumnst ab0TbI BBITIOTHCHHA 1 o
caKuii OCHOBHBIC 15 p odopmiIeHUs OIlK-1.2,
PCAKLIHI. nmabopatopHOit OIIK-1.3
TIOHSITHUS BeimonHeHne
. pa6ortsl. [IpoBepka
JoMalrHei paboThl .
JIOMalIHei paboThI.
5.2 5.1. Tema: BaxkHeii1IHe OIIK-1.1,
OKHCITUTENN u 10 OIIK-1.2,
BOCCTAHOBUTEN OI1K-1.3
Hroro mo pazaeny 25
6. 6. Paznen:
INEKTPOXUMHIESCKUE MPOLIECCHI
6.1 6'}' Tema: Nzyuenue 3 OTUET O OIK-1.1,
JNEKTPOJHBIA  TOTEHIIUAT, oo [|Marepwanaexummif oo OINK-1.2
ypaBHEHHE 3 HepHcra; 1 COCTaBJICHHUE pabore (rexcr ) OTIK-1.3
rajJbBaHHYCCKHUIT JIIEMEHT. JIOKJIaJI0B
6.2 6.2. Tema: KOppo3Hs: OIK-1.1
BUJIBI KOppO3HH; 20 OHK-1.2‘
JJIEKTPOJIN3 PacTBOPOB M OHK-l. 3’
pacIuiaBoB. )
Wroro no pazneny 40




7. 7. Paznen: peakuuu
OKHCJICHHSI U BOCCTA-HOBJICHUS B

XUMHYCCKUX ITPOLICCCax

Hanucanue
BBE/ICHHS IS
7.1 7.1. Tema: BakHeifmne nabopaTtopHoOi OIIK-1.1,
OKHUCIIUTEIN 74 5 padoThI OIIK-1.2,
BOCCTaHOBHUTEIN OIIK-1.3
Brinonnenue
JoManrneit paboTbl
7.2 7.2. Tema: cocTaBicHUe OIK-1.1
ypaBHenuii OBP  (BbiBOA 5 OHK-1.2]
MIPOJSYKTOB pEaKLUu; METO ) o
JJIEKTPOHHOTO OasiaHca) OlK-1.3
Htoro no paszueny 10
8. 8.  DuekTpoxuMHYECKHE
MIPOIIECCHI
Hanwucanue ITposepka
) BBEJICHUS IS BBEJICHHH K 11al.
Sﬁlem o HSH?Il HOTeHTIe/IIt:i: nmaboparopHoil | paGore, nomammeii |  OIK-1.1,
ypaBHI; Hie HepiCTaf 10 paboTsl paboTh! (peenue OIIK-1.2,
rajJbBaHUYECKHUH DJIEMCHT. 3azad) OIIK-1.3
BeinosHeHne KonrponbHas
JoMmariHei paboTel| pabora o Teme
8.2 8.2. Tema: koppo3swus: OTK-1.1
BUJIBI KOPPO3HH; 1o
3JIEKTPOJIN3 PACTBOPOB U 10 (())ll_'lllf(llél
pacIuiaBoB. )
HWroro no pazaeny 20
9. 9. PactBopsI
Hamnucanue [IpoBepka
BBEJICHHS JIIS BBeJICHHH K 11al.

) nabopaTopHoi | paGote, momamrei [ OITK-1.1,
9;3}3'3)" :;eMa' KOIIOMIBIE 10 paboThI paboTsl (peuieHue OIIK-1.2,
p p 3aj1a4) OIIK-1.3

Beimonaenne KontposbHast
Jomaisei paborsl| paboTa 1Mo Teme
Hamnucanue [IpoBepka
BBEJICHHS JIJIS BBeJICHHH K 11al.
nmaboparopHoil | paGore, nomammeii |  OIK-1.1,
Sc)cl)ze HH%}ZIM Kowmmexcrre 10 paboThI paboTsl (peuieHue OIIK-1.2,
A 3a/1a) OIIK-1.3
BeimonHeHne KontposbHast
nmomaraeit paboTel| pabora 1o Teme
Wroro no pazneny 20
10. 10. Xumust 2eMeHTOB
Hamucanue ITposepka
) BBEJICHUS JJIs BBEJIEHHII K 1a0.
:lo.olncxom ]é:(:{.ie Tewma: 1abopaTopHOR | paboTe, moManrHei OIlK-1.1,
XII/)IMI/I'-IeCKIfX S EMEHTOR: 10,8 paboThl paboThI (perieHue OIIK-1.2,
. ’ 3a71a4) OIIK-1.3
BOZIOPOIHOTCMEBAIH HHIT Brimonnenue KoHnTponsHas
Jomainseit paborel| paboTa 1Mo Teme
Wroro no pazneny 10,8
HWroro 3a cemectp 285,8 9K3aMeH,3a4ET
Hroro no aucumruinie 285,8 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B Hacrosmee BpeMs OJHOW M3 3aJa4 COBPEMEHHOM BBICHIEM UIKOJIBI SBJISETCS
MOJArOTOBKAa KOMIIETEHTHOTO, THOKOT0, KOHKYPEHTOCIOCOOHOTO CHEIMAINCTa, CIOCOOHOTO K
MPOAYKTUBHONH TNPOQPECCUOHANBHON [EeATENIbHOCTH, K OBICTpON ajanTallil B YCJIOBHUSX
HAYYHO-TEXHMYECKOTO IPOrpecca, BIAJCIOUIETO TEXHOJOTHAMU B CBOECH CIEHHAIBbHOCTH,
YMEHHEM HCII0JIb30BATh MOJIyY€HHbIE 3HAHUS MPU pelIeHHH NMPoQecCUOHANbHBIX 3a/1a4. B cBs3u
C 3TUM B y4eOHOM ImpoIriecce HEOOXOIUMO HCIOIb30BATh MOMUMO TPAAMIMOHHBIX (OpM
MIPOBEJICHUS 3aHATUN TaK)KE€ aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI.

[Mpu wusydenum aucuumauHbl «OO0IIas W HEOPraHWYECKas XHMHUS» LEIecO00pa3HO
HCIIOJIb-30BaTh CJEyIOIINe 00pa30oBaTeIbHbIE TEXHOJIOTH:

. MOJYJIbHOTO 0Oy4eHus

. IpOOIIEMHOTO 00YJYEeHUS

. ”HPOPMAIMOHHO-KOMMYHHUKAI[HOHHBIE
. peHTHHTa y4eOHBIX TOCTHKEHUN

. KOHTEKCTHOT'O 00y4EHHUSI

. FHTEPaKTUBHOTO 00Y4YECHHUS

. MHIUBHU Iy TH3UPOBAHHOTO O0yUCHHSI

[Ipu ucnonb3oBaHUM TPATUIMOHHON TEXHOJIOTUM MPUMEHSIOTCS METOJbl aKTHBAIUU
yueOHOro nmporecca:

1). Meromsl IT — mpuMeHeHHE KOMIBIOTEPOB i JocTyna K MHTepHeT-pecypcam,
UCTIOJIB30BaHUE OOYYAIOUIMX TPOTPaMM C LENbI0 paclIpeHuss HWHPOPMALMOHHOTO TIOJI,
MOBBILICHUSI CKOPOCTH 00paboTkM U mepeaaun uHpopmanuu, oOecnedeHus yaoOCcTBa
npeoOpa3oBaHus U CTPYKTYPHPOBaHUs HH(OPMAIIH ISl TpaHC(HOpMAIIUY €€ B 3HAHHE.

2). Pabora B KOMaHAe — COBMECTHAs [CSTEIbHOCTh CTYJACHTOB B TpYIIE IO/
PYKOBOJICTBOM JIH/Iepa, HalpaBJeHHAs Ha pElIeHHe OOIIeH 3aJa4il CHHEPTHIHBIM CIIOKEHHEM
pe3yNbTaTOB WHIUBUAYATbHOW pPAOOTHI YJIEHOB KOMAHIbI C JIEJICHHEM OTBETCTBEHHOCTH U
MTOJTHOMOYHH.

3). OOyyeHne Ha OCHOBE OIbITA — AaKTHBH3AIMS I[MO3HABATEIBHOW JCSITEIHHOCTH
CTYZIEH-TOB 3a CUET aCCOL[MAIIMU UX COOCTBEHHOTO OIIBITA C IPEIMETOM U3YyUEHHUS.

4). Onepexaroias CaMOCTOSATeNIbHAsI pa0d0Ta — U3yYCHUE CTYACHTAMU HOBOTO MaTepuaa
JI0 €T0 U3II0KEHUs PEnojaBaTesieM Ha JIEKIIUH U IPYTUX ayAUTOPHBIX 3aHATHUSX.

~NOoO o, WN -

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Heopranmka: yue6Hoe nocobue / B.b. Hanbaunnsu, 3.A. buksmes, 1.B. JlucHeBckasi,
E.A. PemernukoBa; IOxubiii (denepanbublii yHuBepcurer. — PoctoB-Ha —Jlony; Taranpor:
N3znarensctBo FOxHOTrO (henepansHoro ynuepcureta, 2022. -236 c.

ISBN 978-5-9275-4303-8

https://znanium.com/catalog/document?id=428983

2. Xumus : npaktukyM / coct. B. B. Kopuarus, P. B. Ky3smenko. - Boponex : Hayunas
KHHTA, 2021. - 64 C. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1996341  (mata oOpamenus: 02.05.2023). — Pexum
JIOCTYTIA: 110 MOAIMCKE.

https://znanium.com/catalog/document?id=426406
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0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Maxorkuna, E. C. IlpakTtukym 1o oOmeil u HEOPraHM4ecKoil XUMHH | ydeOHOe
nocobue. (4. 1) / E. C. Maxotkuna, M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2659.pdf&show=dcatalogues/1/1131
288/2659.pdf&view=true - MakpooOBeKT. - TEKCT : 3JIeKTPOH-HBIH.

2 . MaxotkuHa, E. C. PactBopsl : yueoHOe nocobue / E. C. Maxotkuna, M. B. Illyouna,
C. A. Kpsuiosa ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1 sanextpoH. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1346.pdf&show=dcatalogues/1/1123
798/1346.pdf&view=true - MakpooOBeKT. - TEKCT : 3JIeKTPOH-HBIH.

3. Konsima, JI. I'. OxucnuTenbHO-BOCCTAaHOBUTENbHBIE peakini. OCHOBBI AJIEKTPOXUMHUH '
yqe6Hoe nocodue / JI. T'. Konsiaa, 3. P. Mymuna ; MI'TVY. - Marauroropek : MI'TY, 2015. - 58 c.

HIL., TaoJI. - URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true - MakpooOBEKT. - TEKCT : ANEKTPOH-HBIH.

4. Maxotkuna, E. C. Xumuueckue s1eMEHTHl U MUHEpaibl B Ouocdepe : ydueOHOE
nocobue / E. C. Maxorkuna, M. B. lllyouna ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true - MakpooOBeKT. - TeKCT : 3JIeKTPOH-HBIH.

5. Maxotkuna, E. C. Dnementst V-VIII rpynn nepuonnyeckoil CUCTEMbl XUMUYECKHX
anemenToB [I. V. Menzeneea : nabopatopusbiii mpaktukym / E. C. Maxotkuna, M. B.1llyouHa ;
MI'TY . - Maruauroropck : MI'TY, 2018. - 1 snektpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3587.pdf&show=dcatalogues/1/1515
216/3587.pdf&view=true - MakpooOBEKT. - TEKCT : 3JIeKTPOH-HBIH.

B) MeToan4eckue ykazaHus:

1. PacTBOpBI 3JEKTPOJIMTOB W HEIIEKTPONUTOB: ydeO. mocobue / E.C. MaxoTkuHa,
M.B.lllyouna, C.A.KpsutoBa. Marautoropck:M3n-so Marauroropck.roc. Tex. yH-ta um. [.1.
Hocosa, 2012. — 87c.

3. Kopotkosa B. U., llyomra M. B. XuMuko-trepMogMHaMUYECKHE pacueTsl: MeTo/I.
pa3pab. 1yt camoct. paboTsl. Marautoropek: 'OY BITO «MI'TVY», 2008. - 29 c.

5. Maxotkuna E. C. Ctpoenne aroma: Metoj. ykas. U 3aaHus ISl CAMOCT. PEIICHHUS.
Marnutoropck: 'OY BITO «MI'TY», 2009. — 18 c.

6. Koporkosa B. 1., Ymepos A. 1., lllyouna M. B. Onpenenenune temmoBbix 3¢ dexToB
nporeccoB: Meton. yka3. st 1a0. pabot. Marautoropck: 'OY BITO «MI'TVY», 2009. — 17 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieyeHue

Haunmenosanue I10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU

7Zip ¢B000IHO pacapocTpansgeMoe I1O 0eCcCpOYHO
FAR Manager cB000JTHO pacnpoctpansemoe [10 0OCCCPOUYHO
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[Bpaysep |cBOGOIHO

OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

JIAHHBIX HayYHBIX H3JaHui  «Springer

HasBanwue kypca CchblIKa
ApxuB Hay4HbIX JKypHAJIOB
«HaumnonansHbIi https://archive.neicon.ru/xmlui/
3JIECKTPOHHO-UH(MOPMAIMOHHbBIN
Mexnaynaponnass — pedepaTUBHas U
HOJIHOTEKCTOBass  copaBoyHas  Oasa|https://www.nature.com/siteindex

MexnyHapoaHast 0a3a MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

http://link.springer.com/

MI'TY um. I''I. HocoBa

YHUBEpCHTETCKAS nH(pOpMaMOHHAS . .
https://uisrussia.msu.ru
cucrtema POCCHA P
denepalibHbII 00pa3oBaTeIIbHbII http://ecsocman.hse.ru/
nopral — OKoHOMHKA. COIMOJIOTHS.
Poccuiickas T TBEHHAs
oceuicka OCYRAPCTBCHHAM b 1o 1 \ww.rsl.ru/ru/4readers/catalogques/
oubimoreka. Karaigorun
DJIEKTPOHHBIE pecypchl  OMOIMOTEKH

https://magtu.informsystema.ru/Marc.html?locale=ru

Nudpopmanmonnas cucrtema - Enunoe
OKHO _JiocTyna K MH(GOpMalMOHHBIM

URL: http://window.edu.ru/

denepaibpHOe rOCyIapCTBEHHOE
O0/KETHOE yupexnenue|URL: http://www1.fips.ru/
«DenepaTLHBIN WHCTHATYT

[TouckoBas cucrema Axagemusi Google
(Google Scholar)

URL: https://scholar.google.ru/

HamnmonansHas
nH(pOpMaAIMOHHO-aHAIUTUYECKAS
cucteMa —  Poccuiickuit HHJIEKC

URL: https://elibrary.ru/project risc.asp

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:
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VYueOHble ayAMTOpUU JJIi TPOBEACHUS 3aHATHH JeKuumoHHOro Ttumna.OcHaleHue
ayautopun:  MynbTUMEAMHHBIE  CpPEICTBA  XpaHEHHs, Nepeladyd M MPEJCTABICHUS
uHpopManuu.YueOHble ayTUTOPUU Ul TPOBEACHUS MPAKTUYECKUX 3aHITUH, TPYNIOBBIX U
UHIIMBUIYIbHBIX KOHCYJIbTAllMH, TEKYIIEr0 KOHTPOJS W MPOMEXKYTOYHOW aTTEeCTAallUH.
OcHamieHue ayauTOPUU:MYJIbTUMEAUHHBIC CPEJCTBA XpPAHEHHWs, Mepelayd U IpeICTaBICHUS
uHpopmanuu.

Kommiekc TEeCTOBBIX 3aaHUi JUIs TPOBEIACHUS MPOMEXKYTOUHBIX U PYOEKHBIX
koHTposieil.[lomemenns i camocroATensHOH — paboThl  oOydaromuxcs:[lepconanbHbIe
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTeNbHyI0 cpeay yHuBepcureTa.llomemenus s XpaHeHUS W
npopHIAKTHIECKOTO OOCITyKUBaHHUs y4deOHOro obOopynoBanus. OcHamieHue: mKadbl A
XpaHeHUs:  y4eOHO-METOIMYECKOH  JOKYMEHTaluu,  ydeOHoro  oOopymoBaHus |
yueOHO-HATJISTHBIX TOCOOMH. YUeOHbIe ayIUTOPHUH /IS IPOBEICHUS TA0OPATOPHBIX PAbOT:

- XUMHYECKUE PEaKTHBBI

- XUMHUYECKasi ocy/1a

- BeChl JTabopaTopHbIe paBHOILIEYHE 2-0r0 Kiacca moaenu BJIP-300

- Bechl 1aboparopubie BK. Monundukammu BK-300

- HU3KOTeMITepaTypHast jabopaTtopHas snektporneds SNOL10/10

- 3JICKTPOIIeYb COMIPOTUBIICHUs KamepHas 1abopa-Topuas CHOJI 10/10

- pH-metpe1 Dkcnept —pH

- TepMmocTar Buckosumerpudeckuii LOIP LT-910

- cnektpodorometp I13 -5300BU

- TUTPATOP BBICOKOUACTOTHBIN 1abopaTop-Hbii 12 -6J11

- maboparopuslii pediiekromerp RL2 (4322)

- BECHI JJabopaTopHbIe paBHOIIIeUne 2-0ro Kiacca Mojenu BJIP-300

- QJIEKTPOIIeYb COMPOTHUBICHHs KamepHasi tadopa-TopHas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 5000 ucm.2



Ipuioxkenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATeIbHOI padoThl 00y4aloIUuXCs

[To nucrumuinnae «O011ast U HeOpraHUUEcKas XUMHUs IPeyCMOTPEHa ayIMTOpHas U
BHEAYAUTOPHAS CAaMOCTOSITEIbHA padoTa 00yJarOIUXCS.

AyauTopHas caMOCTOsITeIbHasl paboTa CTYIEHTOB MPEANOJaraeT peuieHue KOHTPOJIbHBIX
3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnuvie konmpovhste pavomot (AKP):

[Tpumep 3ananus no Teme: «TepMoanHaMuka »

1. Paccuurarp TeroBoi ddext peaknuu (1) Mo TEPMOXUMHYESCKUM ypaBHEHUAM (2) U
(3). Ykazars, sBasiercst i1 peakius (1) 3K30- WM SHIOTEPMUUECKOM.
1) 4 NH; ot 30, "= 2 N, ot 6 Hzo(r);
2) N2 @) +3 H2 = 2 NH3 @ AHOr =- 89,39 KI[)K;
3)  2Hyp + Oy = 2H20(, AH®, = - 4838 k]I
2. Bbruucnuts crangaptHyro TemnoTy oOpaszoBanus NO (), mcxons m3 craHIapTHOH
TEIUIOTHI 00pa30BaHUs JUOKCHIA YTIIEPOIa H TEPMOXUMHUIECKOTO YPABHCHUS:
C (rpagur) T ZNZO(F) =CO, T 2N2(r), AHOr =-557,5 xJIxk.
3. Tlpu Hekotopoit TemmepaTrype T sHIOTEpMUYecKas peakiusi A—B npakTudecku uuet
1o koH1a. OnpenennTsb:
3HAK ASOr peaknun A—B;
1) smak AGY, peakuuu B—A npu temneparype T;
2) BO3MOXXHOCTh TIPOTEKaHUsI peakiui B—A Mpu HU3KUX TeMIIepaTypax.

IIpumep 3anauus o teme: «Kunetuka. PaBHoBeCcHe»

1. Kak m3menntcs ckopocth auccormanuu NyOy 1mo peakimu:
N204 = 2N02,
ecym HadanbHas koHneHTpanus N,O4 coctanisuta 0,08 MOJIB/T, 2 K MOMEHTY HACTYIIIICHHS
paBHOBecHs quccorupoBaio 50 % N2O,.
2. HaiiTi HayaJIbHBIC KOHIICHTPAIIMH UCXOHBIX BEIIeCTB A U B 1 KOHCTaHTY paBHOBECHS
K. peakuuu, npoxoasen B cucteme: A ) + 2B ) & C (),
€CJIM PaBHOBECHBIE KOHIIEHTpAIMK paBHbL, Mob/1: [A] = 0,6; [B] = 1,2; [C] =2,16
3. [l paBHOBecHOM cucteMsl: FEO (o + CO(y < Feyy + CO, ()
KOHCTaHTa paBHOBecus paBHa K, = 0,5. Onpenenuth paBHOBecHbIe KOHIEHTparu CO u

COZ, MOJ'II)/J'I, C€CJI1 HAYAJIbHBIC KOHHGHTpaHI/II/I 3THUX BEUICCTB COCTABJISIN, MOJ'II)/J'IZ
[CO], = 0,05; [CO,],; = 0,01.

4. Hanucath BhIpaK€HHE KOHCTAaHTHI paBHOBecUs K. M yka3aTh HampaBlieHHE CMEUICHUS
paBHoBecus npu u3meHeHuu P (eciim T = const) u T (ecu P = const) mist ciaeayromux peaxkiuii:
1) C (rpagun + COxy < 2C0 ), AH% =+ 172,5 xJlx; TT; TP;
2) 2CO ) + Oyry < 2CO; AH®% = -566,0 k]Jlx; 4T; TP;
3) Nz(r) + Oz(r) < 2NO ) » AHOr =+ 180,0 x/Ix; ~LT; IP.

[Ipumep 3amanus 1Mo TeMe: « PacTBophsI»

1. Tutp pactBopa 6pomuaa kanus ¢ wioTHocThio 1,074 r/mi pasen 0,1071. PaccuunTaiite
MacCOBYIO JIOJI0, MOJIIPHYIO KOHLIEHTPAIMIO 3KBUBAJICHTA, MOJSIIBHOCTH PAaCTBOPA.

2. TIponssenenue pactBopumocti AgsAsO, cocrapmsier 1410772, B kakom o6beme
HaCBILIEHHOI'O PacTBOpa COAEPKUTCA 6,4 MI 3TOU COJIN.

3. Berauciure pH B 0,0001H pactBope H2SO4.

4. CocTaBbTe MOJIEKYIISIPHBIE 1 HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS:



(CuOH),CO3 + HCI =

NH;" + OH™ = NH,OH

5. lokazath amporeproctb SH(OH)3.

6. Kakue 13 nepeyncieHHbIX cOJIel MOABEPratoTCs THIPOIIU3Y:

A|283 , NaCN , BE(NOg)z , CaC|2.

7. KoHcTanTa 1MCCOMAlMU [IMaHOBOJOPOIHON KUCIOTHI paBHA 7,9*10'9.

Hatitu crenenp nuccormaruu HCN B 0,001 M pactBope. HaliTu KOHIIEHTpaIIUIO HOHOB
CN™ B oaTOM pactBOpe.

Bueayautopnas camoctosiTenbHasi paboTa COCTOUT U3 HAITUCAHMSI BBEACHUS K
npezcTosieit 1abopaTopHoil paboTe, BHIOTHEHHUS JOMAIITHETO 3aJaHHs 110 TeMe (METOUYeCKue
yKa3aHusl IPUBOIATCS B CIIUCKE JIUTEPATYpPHhI), MOATOTOBKE K KOJUIOKBUYMaM U 3a4€TaM.

Ilpumeput 3a0anuil 013 6HeayOUMOPHOIU CAMOCHMOAMENbHOU PAOOMbl

[Tnan BBeneHus g 1a00paTopHOI pabOTHI:
Omnpenenenne TEIOBHIX 3P(HEKTOB MPOIIECCOB

1. Beenenue

1.1. Omnpenenenuie nepBoOro 3akoHa TepMOIMHAMUKU. [1epBbIil 3aKOH TePMOJUHAMUKY JIJIs
M30XOPHOI'0 U M300apHOI0 MPOLIECCOB

1.2. Tlonsitue 00 sHTanbsnuu. CTangapTHas SHTANbINS 00pa3oBanus BemecTs (AH).
DK30TepPMUYECKHE U SHIOTEPMUIECKUE PEaKIUH.

1.3. 3akon I'ecca u ero cnencrBus

3aoaua 1

Borunciuts Temnooit sd ekt peakyu 2P + 5Clyry = 2PCls(y) , ecnm usBectHs
TeTI0BbIE 3(P(PEKTHI CaeTyIOMUX PEAKIIMMA:

2Pgy +3Clyyy =2PClsg AHY, = - 645 k]Ix
PC|3(K) + Clz(r) = PC|5 AHOr =-126 xJIx
3aoaua 2

[Tonb3ysick CTaHIAPTHBIMU YHTAJIBIUSAMU 00Pa30BAHUS, paCCUUTANTE TEIIOBOM AP deKT
peakuuu:

2C|2(r) + ZHzo(r) = 4HC|(F) + Oz(r)

AHy 0@ = - 241,8 k]Ix

AHgeym = - 92,3 KIIK

1.4. TennoBble 3(hPeKThI IPU PaCTBOPEHUH KPUCTATNINYECKUX BEILIECTB

3aoaua 3

[Tpu pactBopennu B Boje 23,38 1 cou NaCl mormomaercs 2,14 k/Ik TEmIoThI.
Beruncnure ternory pactopenus comu NaCl .

[Ipumepsl BOITPOCOB K KOJJIOKBUYMAaM
Bonpocwt k konnoxkeuymy no meme «OkuciumenbHo-60CCMAHOGUNEIbHbBIE NPOUECCHL)

1. Tunbl OKUCJIUTEIBLHO-BOCCTAHOBUTEIbHBIX PeaKkIuil
2. OKHCJINTEIH U BOCCTAHOBUTEIH
3. [IpnunHBI BOSHUKHOBEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TOTEHIIMAJIA

4. ®opmyna HepHera

5. Onucatp paboOTy TaIbBAHUYECKOTO dJIEMEHTA

6. KoHlIeHTpallnOHHBIH rajJbBaHUYECKUI MOTEHIIMAI
7. HazoBUTE MPUYUHBI U TUIIBI KOPPO3UHU



8. MexaHu3M 3JIEKTPOXUMHUYECKOU KOPPO3UHU
9. CriocoOBbI 3aLTUTHI OT KOPPO3UH

10. DnexTposin3 pacTBOPOB U PacIlyIaBOB

11. 3axonsr @apanes

Bonpocw K KOJU1OK6Uymy no meme «Xumusn snemenmoe»

1. OcHOBHOM 3aKOH reoXuMHuu. MaccoBbiii Ki1apk. Kiaccudukanmst 37eMeHTOB 110
pacrnpoCTpaHEHHOCTH.

2. Metaibl. XapakTepHbIE CBOWCTBA METAIIJIOB.

3. OcHoBHBIE CTIOCOOBI MOTYYEHHS] METAJLIIOB.

4. O0mire CBOMCTBA S-METAILJIOB.

5. Xumus d-snemerToB. CTEreHN OKUCIICHUS (IPUBECTH MTPUMED).

6. Onements! VI rpynmnsl rnaBHo# noarpymmel. Cepa: CTpoeHHE aTOMa, CTEIEHH
OKHCJIEHUS, XUMUYECKHE CBOMCTBA.

7. CoelMHEHUS CEPBI.

8. Conu cepHOM KHUCIIOTHI .

9. OcHOBHBIE MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIINUX KUCIOT CEPHI.

10. IIpumepsl KUCTOPOICOIEPIKALTIX KHCIOT CEPHI.

11. Onements! VI rpymnmbl 10O00YHOM MOATPYIIBL. XapaKTepHbIE CTENECHH OKUCICHHUS.

12. Xpom. CoenuHenust xpoMa. XapakTep COeAMHEHUN (XUMUYECKNE PEAKIIUH ).

13. Cuctema «xpomar — 1uxpomar»

14. Onements! VI rpynmel mo6o4HON NOArpyNIbl. XapaKTepHbIE CTETIEHN OKUCIIECHNUS,
MPUPOJIHBIE COETMHEHNUS U TIOJTyYeHHE METaJIOB.

15. Mapranenu. CoennHeHus: Maprasua.

16. Dnementsl Il rpynmnel rnaBHo# noarpynmnsl. O0Imias XapakTepUCTHKA 3JIe-MEHTOB.

17. JKecTkOCTh BOZIBI: BUIBI )KECTKOCTH, EUHULIBI U3MEPEHHUS.

18. MeTroab!l ycTpaHEHHs KECTKOCTH BOABI

Ilepeuensv éonpocoe onsa noozomoexku K 3auemy (1-vtit cemecmp)

1. @yHknmn coctosiHus cucteMsl. [lapaMeTprl COCTOSIHUS CUCTEMBL. BHYTpEeHHSS SJHEprus
CHUCTEMBI.

2. BiustHue TemnepaTtypsl Ha HallpaBJIEHHE XUMUYECKOTO ITpoliecca.
. OHepreTuyeckue PPEKThl XUMUUECKUX PEaKIi. DHTAIbIHSL.
. 3akoH ['ecca u ciencTBus U3 HETO.
. DHTpONHUS XMMHYECKON CUCTEMBI U €€ U3MEHEHUE B XO/I€ PEAKIUH.
. Oneprus ['ub6ca n HarpaBIeHHEe XMMUYECKUX PEaKIIHii.
. CKOpOCTh XMMHUYECKON PEAKLINN- OCHOBHBIE ITOHSATHSI.
. DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKON Peakiuu. 3aKOH JEUCTBYIOIIMUX MacCC.

O 00 3 N L W

. Businue TemnepaTypsl Ha CKOpPOCTh XUMHUUecKkux peakiuid. [Ipasuiio Bant-T'odda.
DOHeprus akTUBALMH.

10. XumMnueckoe paBHOBECHUE, €I0 IPU3HAKH.

11. Cmemenne xummnueckux pasHoBecuil. [Ipunnun Jle- Hletense.

12. PactBopsl. O011ast XapakTepUCTUKA PACTBOPOB.

13. CriocoOb1 BbIpaxeHHs: KOHIIEHTPALUN PaCTBOPOB.

14. PacTBOpBI 3J1€KTPOJIUTOB. Teopust 3JIEKTPOJIUTUIECKON TUCCOLIMAIIUH.



15. KoHcraHTa quccomuaiiy 3JIeKTpoauTa. 3akoH pazoasieHus OcTBaiba.

16. O6MeHHBIE peakIuu B pacTBOPaX JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOT'€HHBIX
CHUCTEMaX.

17. ObOpa3oBanue u pacTBopeHue ocaakos. [IponsBeneHrne pacTBOPUMOCTH.

18.MonHOE npou3BeicHUE BOJIBI.

19. Mexanusm ruaponunsa cojei. Tumbl ruapoinsa.

20. CTerneHb U KOHCTaHTa THAPOJIU3a COJICH.

21. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakinu. Oxkucnutenu. BoccranoBuTenu.
Hanpasnenue OBP.

22. DNEeKTPOXUMHUUYECKHE TIPOLECCHI. DNEKTPOAHBIN NOoTeHIMaI. [ apBaHnYECKHil 21€e-
MEHT.

23. Koppo3sus: tunsl koppo3uu. Koppo3us meTaiios.

24. DOnextponus. 3akoHsl Dapazes.

Ilepeuens éonpocos 0na no020moeKu K 3auemy (2-ii cemecmp):
1. KommuiekcHbie coequHeHusi. OCHOBHBIE MOJIOKEHUSI KOOPIUHAIIMOHHOM Teopuun
A.Bepnepa.

2. JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3U.

3. CTpyKTypa KOMIUIEKCHBIX coeauHeHuii. KomriekcooOpazoBarenu, JTUTraH bl

4. YCcTONYNBOCTh KOMIUIEKCHBIX coequHeHni. KoHCTaHTa HeCTOMKOCTH, KOHCTaHTA

YCTOMYUBOCTH.

5. OcHOBHBIE THUIIBI KOMIUIEKCHBIX coelnHeHui. Kiactepsl U KinaTpaTsl.

6. O01as XxapakTepUCTUKA TUCTIEPCHBIX CUCTEM.

7. Konnounnele pactBopbl. CTpOEHHE MULIEILIBI 307151

8. OKHCINTENTbHO — BOCCTAHOBHUTEJIbHbIC PEAKIIUM: THIIBI
OKHMCJIUTEJIbHO-BOCCTAHOBUTEILHBIX peaKIuii

9. OKHCANTEIN U BOCCTAHOBUTEIN

10. ITpurHBI BO3HUKHOBEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHIMAIA.

®opmyna Heprera
11. T'anmpBaHWYECKUI PJIEMEHT
12. Tunsl koppo3uu. MexaHu3M 3IEKTPOXUMHUUECKOU KOPPO3UU
13. CriocoOBbI 3aIUTEI OT KOPPO3UH
14. DnexTponu3 pacTBOPOB U PaCILIaBOB
15. 3axonsl @apanes

16. O61mue cBoiicTBa METAJUIOB: XUMUYECKUE U (PU3NUYecKHe
17. OcHOBHBIE CITOCOOBI MOJIYUYEHUSI METAIIJIOB

18. O61mas xapakTepucTUKa S-MeTajIoB

19. O6m1ast xapakTepucTHUKa P-METaIOB

20. [1epexogHbIe 371EMEHTHI



IIpunoxenne 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘IHOﬁ arrecranuun

[IpomMexyTouHas aTTecTalysi UMEET 1IeJIbI0 OIPEIECIUTh CTENEeHb TIOCTHKEHUS 3aIUIAaHUPOBAHHBIX PE3YJIbTATOB O0YUYEHHS 10  AUCHUILTUHE (MOIYIIIO)
«O01as 1 HeopraHu4eckas XUMus 3a epuo]] ooydenus (1,2 ceMecTpsl) 1 NMPOBOAUTCS B popMe 3a4éTa U 3a4€Ta C OLCHKOM.

JlaHHBIN pa3/ien COCTOUT UX JBYX IMYHKTOB:

a) [Inanupyemsle pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEJICTBA AJIsl IPOBEACHUS IPOMEKYTOUHON aTTECTALMH.

6) [Topsimok mpoBeAeHUs TPOMEKYTOUHOM aTTeCTalliy, T0Ka3aTeIl U KPUTEPUU OIICHUBAHMUSL.

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

I/ICHOJIbSyeT 3aKOHbI XUMUU IIPHU U3YYCHHUU U aHAJIN3€ TCXHOJOI'MYCCKUX IMMPOLECCOB U ITPOLECCOB B OKPYIKAKOIIICM MHUPEC

OIIK-1.2: Pemraer TeXHOJIOTMYECKUE 3a]]a4ul C UCIOIb30BAaHUEM 3HAHUM O CTPOCHUHU BEUIECTB, IPUPOIE XUMUUECKOM CBSI3U U CBOMCTBAX Pa3IMUHBIX
KJIACCOB XMMUYECKUX JJIEMEHTOB, BELIECTB U MaTEpUAJIOB

OIIK-1.3: HpI/IMeHHeT 3HAHHA O 3aKOHOMCPHOCTAX XUMHUUCCKUX IIPOLECCCOB IMIPHU PCHICHHUH TCXHOJIOTHUYCCKUX 3a/1av

Kon
NHaukatop JOCTHKEHUS KOMITETCHIIUN OrneHOYHBIE CpPEICTBA
AHIUKATOpa

OIIK-1- cmoco0en n3yv4aTb, aHAJIM3UPOBATD, HCII0JIB30BATHh MEXAHU3MbI XUMHYIECCKHUX peaKHHﬁ, MPOUCXOAALINUX B TEXHOJOTHYECCKHUX MMpoHeccax u
OKpPY/KarieM MUpPE, OCHOBBIBAsiCh HA 3BHAHUAX 0 CTPOCHUHU BelleCTBA, IPpUpoOae XMMHY€CKOI CBSI3M M CBOMCTBAX Pa3/IMYHBbIX KJIAaCCOB
XUMHUYECCKHX JICMECHTOB, COeIlHHeHHﬁ, BE€IICCTB 1 MaTe¢pHuaJIoB

OIIK-1.1 I/ICHOJ'IL3YCT 3aKOHBI XUMUH ITPU U3YUCHUHN U HpI/IMep BOIIPOCOB JIJISI 3a4yéTra (] -" ceMeCTp)
aHAIIU3C TCXHOJIOTHICCKUX IIPOLECCOB U 1. ®ynkumu cocrosiHus cucrteMsl. [lapameTpsl cocTosiHUs cucTeMbl. BHyTpeHH:s 3Heprus
MpoOHECCOB B OKPYXKAOUIEM MUPC CUCTEMBEL.

2. BrnusiHue TemmepaTyphl Ha HampaBiIeHHEe XUMUYECKOT0 TpoIiecca.
3. DHeprerudeckue 3HPEeKThl XUMHUUECKUX PEaAKIIUNA. JHTAIBITHS.




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

4. 3akoH ['ecca u ciiencTBUSI U3 HETO.

5. DHTpONUs XUMUYECKON CUCTEMBI U €€ U3MEHEHHUE B X0J1€ PEaKLIUH.

6. DHeprus ['m60ca 1 HanpaBiIeHNE XUMHUYECKUX PEAKITHi.

7. CKOpPOCTbh XUMUYECKON PEAKLUN- OCHOBHBIE ITOHSATHS.

8. ®akTOopHl, BIMSIOIIME HA CKOPOCTh XUMUYECKON PEaKIMK. 3aKOH JEHCTBYIOIIUX Macc.

9. BnusitHue Temrepatypsl Ha CKOPOCTh XUMHUYeckux peakmwuid. [Ipasmiio Bant-T'odda

DHeprusi akTUBAIUH.

10. Xumuueckoe paBHOBECHE, €TO TPU3HAKH.

11. Cmemenne xummnueckux pasHoBecui. [Ipunnun Jle- Hletenbe.

12. PactBopsl. O0111as1 XapaKTepUCTUKA PACTBOPOB.

13. Crioco0Obl BbIpaKeHHsI KOHIIEHTPAIIMH PACTBOPOB.

14. PacTBOpPBI 31€KTPOJIUTOB. Teopus 31EKTPOJUTUYECKON JUCCOLMALIIH.

15. KoHcraHTa nqucconuanuu 3MeKTpoiuTa. 3aKoH pa3zbasnenus OcTBaibaa.

16. OGMeHHBIE peakIIuu B PaCTBOPAaX JIEKTPOIUTOB. IOHHOE paBHOBECHE B TOMOTE€HHBIX

CUCTEMaX.

17. O6pa3oBanue u pacTBopeHue ocaakos. [IponsBeneHne pacTBOPUMOCTH.

18.MonHOE pOU3BEACHHE BOIBI.

19. MexanusM ruznpoausa cosueil. Tunel rugponunsa.

20. CreneHp 1 KOHCTaHTA THMAPOJIN3A COJIEH.

21. OKucnUTENpHO-BOCCTAHOBUTENBbHBIE peakiny. OkucauTenu. BoccranoBuTeny.
Hanpasnenue OBP.

22. DIEKTPOXUMUYECKHE MTPOLIECCHI. DIEKTPOAHBIN MOTEHIMAN. ['anbBaHNYECKHI dI1e-
MEHT.

23. Koppo3sus: Tunel kopposuu. Kopposust Mmetaios.

24. Dnexktponus. 3akoHsl Papanes.




Kon

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

MHAMKATOpa
OIIK-1.2 Pemraer TexHonmornueckue 3aaadu ¢ 3aoaua 1
UCIIONb30BAHUEM 3HAHUHI O CTPOCHUH Boraucnuts ternosoi addexrt peakunu 2Py + 5Clyry = 2PCls(y) , eciti m3BecTHBI TeII0BbIe
BEIIECTB, IPUPOJIE XUMUUECKON CBA3U U (P HEKTHI CIEeAYIOIMNX PEaKIHii:
CBOWCTBAxX Pa3IMYHbIX KIACCOB XUMHYECKHX | 2Py + 3Clyry =2PCls AH®, = - 645 k]I
AJICMEHTOB, BEIIIECTB U MAaTCPUAIOB PClyy + Clyy =PCls AH? = - 126 kJx
3aoaua 2
[Tonp3ysch cTaHAAPTHBIMU SHTAIBIUSIMHI 00pa30BaHUs, pACCUMTANTE TEIUIOBOU AP PEKT
peaxkuuu:
2C|2(F) + 2H20(r) = 4HC|(F) + Oz(r)
AHyy 0@ = - 241,8 kJIx
AHpepm = - 92,3 KJIK
3aoaua 3. Hanucatbh BbIpak€HHE KOHCTaHThI paBHOBecus K. M yka3aTh HampaBiieHHE
cMmerneHus paBHoBecus mpu u3menenuu P (ecnmu T = const) u T (ecnu P = const) mns
CIIETYIOIINX PEaKIIHii:
1) C (rpagun) + CO2ry © 2C0 oy, AH® =+ 172,5 Jlx; TT; TP;
2) 2CO ™t Oz(r) < 2C0O, ) 1 AHOr = -566,0 xJIx; \LT; TP;
3) Nz(r) + Oz(r) < 2NO (™) s AHOr =+ 180,0 x/Ix; \LT; \LP.
3aoaua 4. KoHcTaHTa quCCOIMAIIYN ITMAHOBOIOPOIHON KUCIOTHI paBHA 7,9*10'9.
Haiitu crenens auccormanmu HCN B 0,001M pactBope. HaliT KOHIICHTpAITUIO HOHOB
CN™ B oaTOM pacTtBOpe.
OIIK-1.3 [Ipumensier 3HaHUS O 3aKOHOMEPHOCTSIX

XAMHUYCCKUX IPOLHECCCOB TIpU PCIICHHUU
TEXHOJIOTHYCCKHX 3aaa4

1. O6mue cBOICTBa S-METAJLIOB.

2. Xumus d-snementoB. CTeneHn OKUCICHUs (IPUBECTH TIPUMED).

3. Dnementsl VI rpynmsl rnaBHOM moArpymmsl. Cepa: CTpOeHHE aTOMa, CTETICHH
OKHCJICHUS, XUMHYECKHE CBOMCTBA.




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

4. CoequHEHMS CEPBI.

5. Conu CepHOM KUCIIOTHI .

6. OCHOBHBIE PUYMHBI MHOTO00PA3HsI KUCIOPOACOAEPIKAIINX KHCIOT CEePHI.

7. Ilpumepsl KUCIOPOACOAEPKAIINX KHCIOT CEPBI.

8. OnemenThl VI rpynmnsl 1000YHOM MOATPYIIIEL. XapaKTEpHbIE CTENIEHN OKUCIEHUS.
9. Xpom. CoenrHeHUS XpoMma. XapaKTep COSAUHEHNN (XUMHUYECKUE PEAKIIIH ).

10. Cuctema «xpomar — 1uxpomary

11. Dnementsr VII rpymmer moGoyHON TOATPYHIBI. XapaKTePHBIE CTEIICHH OKHCICHHS,
IPUPOJHBIE COCTUHEHUS U MOyY€HUE METALIOB.

12. Mapraneu. CoenvHeHus Mapraiua.

13. [1o TepMOAMHAMHYECKUM YPaBHEHHAM pacCUMTaiTe TEIUIOBON 3P PeKT peakuuu:

FEO(K) + Hz(r) =Fe wt Hzo(r) H-?
1) ZFG(K) + 0, = ZFEO(K) H =-5332 kJx
2) 2Hs (1) + Oz (n = 2 H2O(y) H =-483,8 x/lx

VYkaxure, ABISETCA peaKkys S9HA0- UK S3K30TEPMUUECKOM?
14. He nmpou3BOIs BEIYHUCIICHUH, YCTAHOBUTE 3HAK A Sy CIISAYIOMUX pEaKIInid:
a) 2CH4(F) =CoH, ot 3H, )
6) Nz(r) + 3H2(r) = 2NH3 0
B) Cirp) + 02 1) = CO2 ()
15. Hanncatp BIpaKeHHE KOHCTAHTBHI PABHOBECHS M YKA3aTh CMEILIEHNE PAaBHOBECHS IIpU
3a/IaHHBIX U3MEHEHHUSIX JaBJICHUS U TEMIIEPATYPhI IS PEaKIIU:

CO + 2H, = CH30H A H>0 1T ;1P
CH4 + H,S =CS, + 3H» AH> 0 1T ; 1P
1. OcHoBHO¥ 3aK0H reoxuMuu. MaccoBblil Kinapk. Knaccudukanus 31eMeHToB 1o
pacIpoCTPaHEHHOCTH.

2. Metamnsl. XapakTepHbIE CBOMCTBA METAJIOB.

3. OcHOBHBIE CITOCOOBI MOTYYEHHUS] METAIIJIOB.

4. O0uirie CBOMCTBA S-METAJIIIOB.

5. Xumus d-anemenToB. CTeneHn OKucIeHus (PUBECTH TIPUMED).

6. Dnements! VI rpynnsl rnaBHoi noarpymnmel. Cepa: CTpoeHHE aTOMa, CTENEHH




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

OKHCJIEHUSI, XMMUUYECKHE CBOMCTBA.
7. CoefuHEHHUS CEPBI.
8. Conu cepHOM KHUCIIOTHI .
9. OcHOBHBIE MPUYUHBI MHOTOOOPA3Hs KUCIOPOACOACPKAIIUX KUCIOT CepHI.
10. ITpumepsl KUCIOPOACOAECPKAIINX KUCIOT CEPBHI.
11. Dnements VI rpymmbl mo60YHOM MOATPYIIIBI. XapaKTEPHbBIE CTETICHH OKUCIICHUSI.
12. Xpom. CoenuHenus xpoMa. XapakTep COeAMHEHUN (XMMUYECKUE PEAKIIUH ).
13. Cuctema «xpomar — 1uxpomar
14. Onements! VI rpymimsl mo6oyHON noArpynmbl. XapakTepHble CTETIEHU OKUCIICHHS,
IIPUPOJIHBIE COETUHEHNUS U TIOJyYEHHE METaIOB.
15. Mapranen. CoequHeHUsI MapraHua.
16. OnemenTsl |l rpymnmel rnaBuoi noarpynmnsl. OOLIas XapakTEpUCTUKA AJI€-MEHTOB.
17. )KecTkoCTh BOJBI: BUJBI )KECTKOCTH, SUHUIIBI U3MEPEHHUSL.
18. MeToibl ycTpaHEHHUs KECTKOCTH BOIbI
1. Kak nonyvator merayunueckuii HaTpuii? [lpuBenuTe npumeps! peakiui.

2. CocTaBbTe ypaBHEHHS peakllUii, KOTOpPbIE HYKHO IIPOBECTHU I OCYIIECTBICHUS
CIEAYIOIIMX MPEBPALLCHUI:

Na --- NaOH--- Na,CO; --- CaCO3 ---CaO

3. YKaxuTe BO3MOXHbBIE CTETICHU OKUCIICHUS IS SJIEMEHTOB TOOOYHOM moArpynisI |
rpymibl. CX0/ICTBO U pa3jindKe B CTPOSHUU aTOMOB JIEMEHTOB TJIABHOU U TOOOYHOM
noarpynm. [louemy anemeHTs! TOOOYHOM MOATPYIIIBI MOTYT HPOSIBISATH HECKOJIBKO
cTeneHer OKUCICHU?

4. CocTtaBbTe ypaBHEHUS PEAKLIUN, KOTOPbIE HY’)KHO IIPOBECTH IS OCYIIECTBIICHHUS
CIEAYIOIIUX MPEBPAILICHUI:




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

Cu --- Cu(NO3), — Cu(OH), — CuCl; — [ Cu(NHzs)4 ] Cl, (na3Bath coeauneHue)

1. Kakue okcHJIbI ¥ THIPOKCH]IBI 00Pa3yIOT OJIOBO U CBUHEIN? Kak M3MEHSIOTCS UX
KHCJIOTHO-OCHOBHBIE H OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIE CBOMCTBA B 3aBUCHMOCTH OT
CTCIICHH OKUCJICHHS 3J1eMeHTOB? COCTaBbTE MOJICKYJISIPHBIC M HOHHO-MOJICKYJISIPHBIC
YpaBHEHHUS PEaKIUil B3aUMOJICHCTBUS PacTBOPa FUAPOKCHIA HATPHS : ) C OJIOBOM; 0) C
ruapokcuaom ceunia (11).

[TpoBenuTe peakiyy U MOJTYYUTE BEIIECTBA.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlEHUBAHUS

[TpomexxyTounast arrectamus o aucuuruinae «OO01mas 1 HeOpraHUuYecKasi XUMHUSI
BKJIFOYACT TeOpeTI/I‘-IeCKI/Ie BOHpOCBI, ITO3BOJIAKOIINEC OLICHUTH ypOBeHL yCBOGHI/IH O6y‘laIOIJ_II/IMI/ICSI
3HAHUH, U IPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHUN U
BJIAJICHUH.

Kpurtepuu oueHKH (B COOTBETCTBHU C OPMHUPYEMBIMU KOMITETCHIIUSMH U TUTAHUPYEMbBIMH
pe3yibTaTaMu 00y4YeHUs):

Ha OIICHKY «3a4T€HO» CTYJEHT JOJDKEH I0Ka3aTh BBICOKHH YPOBEHb 3HAHUS MaTepuaia Iio
mucrruinae «OO0mmasi ¥ HeopraHudeckass XHUMHUS» HE TOJIBKO Ha YPOBHE BOCHPOU3BEICHUS U
00bscHeHUsT MH(pOpMAIMKA, HO U MPOJAECMOHCTPUPOBATh MHTEIUICKTYaJIbHBIC HABBIKK PEIICHUS
npoOjeM, TOKa3aTh 3HAHWE 0a30BbIX TOHATHH W TOTOBHOCTh OMNHUPATHCS HA HHUX B
poeCCHOHAIBHON JCATEIBHOCTH.

Ha OIEHKY «HE 3a4TE€HO» CTYJIEHT HE MOJKET MOKa3aTh 3HAHWS HA YPOBHE BOCIPOM3BEICHUS U
00BbsICHEHUST HH(OPMAITUH TI0 TUCITUTIIINHE.

IToka3arenn u KPUTEPHHU OLICHUBAHUA 3K3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U TINIyOOKOe 3HaHue
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHUM YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUSI IPH aHATUTUYECKUX OTIepaIusiX, IEpeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTaHAAPTHBIEC CUTYAIUH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamna) — oOydaroluiics 1eMOHCTPUPYET MOPOTOBBI
YPOBEHb C(OPMHPOBAHHOCTU KOMITETEHLIUI: B X0JIe KOHTPOJIBHBIX MEPONPUATHI JOMYCKAIOTCS
OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHMH, HABBIKOB, OOy4aroliuics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUs MPU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSAMHU MPU HX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEY/0BJIETBOPUTEILHO» (2 6amia) — oOydaronuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OMUOKH, HE MOXET MMOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 0amn) — oOyuaromuiicss He MOXeT MOKa3aTh 3HAaHUS Ha
YpOBHE BOCIPOU3BENIEHUS U OOBSICHEHHSI HHPOPMAIMH, HE MOKET MOKa3aTh UHTEJUIEKTYalbHbIE
HaBBIKU PELIeHMsI MPOCTHIX 3a/1a4.



