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1. Henau, 3a1aun ¥ MJIAHMPYeMble pe3yJabTaThl 00y4eHUsl 10 AUCHHUILJINHE

[lenpr0 OCBOCHMS TUCHUILIMHBI «XUMHUS U PU3HUECKAsT XUMHS» SIBISETCS (OPMHUPOBAHUE Y
CTYJACHTOB XWMHYECKOW MOJATrOTOBKM IIO0 BOINPOCaM, CBSI3aHHBIM C MPUMEHEHHUEM OCHOBHBIX
XUMHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM MPOTEKaHMs] XUMHMUYECKUX pEaKIUH i perieHus
KOHKPETHBIX MPAKTHYECKUX 3a7ad B 00JacTh MpOoPeCCHOHATBHOW JEATEILHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH MAaTEeMAaTHKH, €CTECTBEHHBIX M TEXHUYECKHUX HAYK.

3amaun AWCIUIUIMHBL: CO3/IaHHE TEOPETUYECKOW ©0a3bl i OCBOSHHUS IOCIICTYIOIINX
JUCLUHUILUIMH, B KOTOPBIX PACCMAaTPUBAIOTCS CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, a TaKXKe
METO/Ibl UX TIOJIYYCHHS W WCCIEAOBaHMS a1 Hanbosee 3(p(EeKTUBHOTO MCIIONIB30BaHUS B 00JIaCTH

AJUTUTUBHBIX TEXHOJIOTUHA U NHHOBALIUN.
OO0yueHre 1o AUCIUIUIMHE «XUMHS U (PU3UYECKass XHUMUs» HallpaBiIeHO Ha (OPMHUPOBAHHE
y O0yYarOIIMXCS CICAYIOITUX KOMIICTCHITHI:

Koa n HauMeHOBaHHe KOMIIeTeH M NuaukaTopsl 10CTUKEHUS] KOMIETeHIMH
OIIK-1. Cnocoben anamusupoBars | MOIIK-1.1. Mcnonb3yeT OCHOBHbIE 3aKOHBI 0a30BBIX
3a7iaun npodecCUOHATIBHOMN | MHKEHEPHBIX U TEXHUUECKUX TUCLUIUIHH.
NesITeTbHOCTH Ha ocHOBe nojoxenuid, | MOIIK-1.2.  Mcnosnb3yeT  OCHOBHbIE  3aKOHBI
3aKOHOB M METOJOB B 00JACTH | €CTECTBEHHOHAYYHBIX JUCLUILINH, npaBuia
MaTeMaTHKH, €CTECTBEHHBIX U | HOCTPOEHHUS TEXHUUECKUX CXEM M YePTEeKEH.
TEXHUYECKUX HayK. NOIIK-1.3. BiageeT OCHOBHBIMH  METOJaMHU

TEXHUKO-DKOHOMMYECKOIO  aHaJIW3a,  HAaBbIKAMHU
COCTaBJIeHUsI  pabouux MPOEKTOB B  COCTaBe
TBOPYECKON KOMaH/IbI.
NOIIK-1.4. 3naeT npuHUUIHAIBHBIE OCOOEHHOCTH
MOJICIIMPOBAHUS MaTeMaTHYECKUX, (U3UYECKHX U
XUMHYECKHX TPOIECCOB, MpeAHa3HAUYECHHbIE JJIs
KOHKPETHBIX TEXHOJOTMYECKUX IIPOLIECCOB, B TOM
YHClie aJJIMTUBHOTO MPOU3BOJICTBA.

B pesyabTare 0oCBOCHHSI AUCHHUILINHBI 00y4aIOLINICS J0JIKeH

3HaeT 0COOEHHOCTM CTpPOEHHUS aromMa »3JEMEHTOB, HCXOAS W3 HX TOJOXKEHUs B
NEPUOANYECKON CUCTEME; MPUPOAY XUMUYECKON CBS3M B PA3NMYHBIX TUIAX MaTE€pHalioB, CBS3b
XUMHYECKOTO COCTAaBA ¢ MEXAHUUYECKUMHU, TEXHOJIOTHYECKUMU U IpP. CBOWCTBAMHU.

YMeeT roToBUTh PAacTBOPHl XMMHMUYECKUX BEIIECTB 3a/laHHON KOHIIEHTPAIMH; OINpPEAEsaTh
M3MEHEHNE KOHIICHTPAIMK BEIIECTB IIPHU MPOTEKAHNN XUMHUYECKUX TPOLIECCOB.

Bnapeer Meronamu onpezaeneHust KOHIEHTpauu U pH pacTBOpoB BeliecTs.

2. MecTo AUCHHMILVIMHBI B CTPYKType 00pa3oBaTe1bHON NMPOrpaMMbl

JlMcuuIuinHa OTHOCUTCS K OCHOBHOU 4acTH, HopMupyeMoil ydaacTHUKaMi 00pa3oBaTeIbHbBIX
otHoueHuii 6soka b1 «/luctummunel (Moxynu) — O0si3aTeNIbHAs YacThy.

HucuunnuHa Oasupyercs Ha CIEAYIOIUX, MPOMIEHHBIX JucHUIUIMHAX: «Dusukay,
«OO0paTHBIF WHXXUHUPUHT ¥ OMOHMYECKMH AM3aliH B aJAMTUBHOM INpPOU3BOACTBE», «IIpoekTHas
NeSITeTbHOCTDY, «AJTOPUTMBI PELICHUH HeCTaHAAPTHBIX 3ajau», «3D mMonenupoBanue u3nenui u
OCHOBBI MOJTrOTOBKM MaHHBIX uiss 3D-mewatn» / «OcHoBbl momarotoBku 3D-mopneneit maus 3D-
neyaThy.
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CTpykTypa H coaep:KaHue JUCHUNINHBI

OO011ast TPYI0EMKOCTh AMCHUILUIMHBI COCTaBsgeT 5 3aueTHbIX eauuuil (180 gacos).

3.1
(mo ¢popmam oOydeHus)

3.1.1. Ounas popma oOyueHUs

Buabl yueOHoM padoThl M TPY10€MKOCTD

Ne B G100l DG KoanuecTtBO CemecTpbl
w/n U1 y4eOHoi padoThl 4ACOR 3 ]
1 | AyauropHble 3aHATHS 90 54 36
B TOM YHUCIJIE:
1.1 | Jlekium 36 18 18
1.2 | CemuHapcKue/paKTHUECKUE 3aHITUS - - -
1.3 | JIabopaTopHbIC 3aHITHS 54 36 18
2 | CamocTosiTe/ibHasi padoTa 90 54 36
3 | IlpomexyTouHas aTTecTanus
3auet/nud.3aduer/3K3aMeH 3aYer,
SK3AMEH 3a4er 9K3aMeH
Hroro 180 108 72
3.2  TemaTruyeckuii MIaH U3yYeHHUs TUCIHUIIUHBI
(o dhopmam oOyueHus)
3.2.1. Ounas popma oOyueHUs
TpyaoemkocTs, yac
AynuTopHasi padora >
D 9 » = E
Ne Pa3jeJibl/TeMbl o g > % ” i‘* = g aE 8
n/n AUCHHUILTHHBI = =t § S E = E g 2 gé
=2 4 TS s 3 E ° = S
= E S & 2R g2
= g 9 O P S O s
SE £ | £ &
@)
1 2 3 4 5 6 7 8
Cemectp 3 108 18 36 54
1.1| Beenenue 2
1.2| OcHOBHBIE XUMUYECKHUE TIOHATHUS U
3aKOHBI. ATPEraTHbIE COCTOSIHUS 1 4
BEIIECTB.
1.3| OcHoBHBIE KJIaCCHl HEOPTaHHUUECKUX 1 4
COCIMHEHUIA.
1.4| Ctpoenue atoma. 1 4
1.5| Xumudeckas CBs3b. 1 4
1.6| Xumundeckas TepMOJIMHAMHKA. 2 4 4
1.7| Xumudeckass KHHETHKA. 2 4 2
1.8| PactBopsl. [luciepcHbIe CUCTEMBI. 2 6 8
1.9| OkucnuTeNnbHO-BOCCTAHOBUTENBHBIC 1 4 4
peaKIuH.




TpynoemkocTh, 4ac
AyauTopHasi paéora =
D o o é'é' E
Ne Pa3zesbl/TeMbl o . & ?} . i"‘ & % uE )
n/n AUCIUTLTHHBI 3 = § & UE: o E 28| 88
S LR
= 8 20 89 =B = g
0 o < =
O E = = 5
1 2 3 4 5 6 7 8
1.10| DneKTpOXUMHUYECKUE MPOLIECCHI. 2 8 6
1.11| OOmiue cBOICTBA METAIIOB. 1 2 4
1.12| Mertasuisl d-cemeiicTBa. 1 2 4
1.13| KoMIuiekcHbIE COETUHEHHUS. 1 2 4
Cemectp 4 72 18 18 36
2.1| DneMeHTHl OPraHNYeCKON XUMHH. 4 3
2.2 | Ilpon3BOACTBO MOHOMEPOB. 3 3
2.3 | IIpou3BOACTBO MOJUMEPHBIX 3 6
MaTEepHAJIOB.
2.4| ®oronosMMepHI. 3 3
2.5| KpeMHuliopraHu4ecKue moJuMEphI. 3 3
2.6 | ITopomkoBbie MaTepUaIbI. 2
Htoro 180 36 - 54 - 90

3.3 Conep:kanue QM CHUATIIAHBI
Cemectp 3

Beenenune

XHMMHS KAaK 4acTb E€CTECTBO3HAHMS — HayKa O BEUIECTBAaX M MX NPEBpALICHUAX. Buasl
XUMHUYECKHX peakiuid. CBA3b XUMHUM C JAPYTMMH HayKaMH. 3HaYyeHHE XMUMHUU B (OPMHPOBAHUU
MBILIEHHS B U3YYE€HUH IPUPOJIbI U PA3BUTUH TEXHUKU. XUMHUS U MIPOOJIEMBI SKOJIOTHH.

OcHOBHBIC XUMHYECKHE NMOHATHS U 3aKOHbI. ATperaTHble COCTOSHHMS BEIeCTB.

XuMUsl — HayKa O BEUIECTBaX M MX MPEBpAIICHUAX. ATOMHO-MOJIEKYJISIPHOE Y4YE€HHE. 3aKOH
MIOCTOSTHCTBA COCTaBa. 3aKOH MPOCTBIX KPATHBIX OTHOIIEHHWN. ATOMHBIE U MOJIEKYJISIPHBIE MacChl.
KonnyectBo BemecTBa. 3akoH ABOrajpo. 3aKOH MPOCThIX 00BbEMHBIX OTHoIeHUH I'eii-JIroccaka.
3aKOH SKBUBAJIEHTOB. ['a30BbI€ 3aKOHBI.

OcCHOBHBIE KJIACChI HEOPraHMYECKUX COeIMHEHUI.

Knaccudukanus Heoprannueckux BemiecTB. Knaccuduxanus peakuuil B HEOpraHMUYECKOM
xumun. HomeHknatypa, noinydeHue U XMMHUECKHE CBOMCTBA HEOPraHWYECKUX BemecTB. OKCHIBI.
OcnoBanus. Kuciotsl. AMdoTepHubie ruapokcuisl. Comnu.

CrtpoeHnue aToma.

Hcropus pa3BuTusa ydeHHs O CTpoeHHH aToma. KBaHTOBO-MexaHMYeCcKass MOJENIb CTPOCHUS
atoma. KBaHToBble unciaa. CTpoeHHME MHOTIOIEKTPOHHBIX aTOMOB. llepuoanueckuii 3akoH
AWM. Menneneesa. Ilepuoanueckass cucrema [I.MI. MenzaeneeBa. DeKTpOHHAs KOHQHUIyparus
31eMeHTa. MI3MeHeHne CBOMCTB 3JIEMEHTOB B IIEpHUOAaX U IPyIIax.

XHuMHYeCKas CBA3b.

Xumuueckas cBs3b. O0pazoBanue u cBoiictsa. [lonsipHocTs cBsi3u. IomasipuzyeMocTs CBs3u.
DHeprusi W JiuuHa CcBs3u. HampaBleHHOCTh KOBAJICHTHOW CBSI3M. MeXaHW3MBbl 0Opa30BaHUs
KOBAJICHTHBIX CBs3el. OOMeHHbBIH MexaHu3M. JIOHOPHO-aKIeNnTOPHBIH MexaHu3M. HackimaeMocTh
— CBOMCTBO KOBaJlecHTHOM cBs3W. MoHHas xmMmudeckas cBs3b. MeToJ BaJIEHTHBIX CBsI3er. Meton
MOJIEKYJISIpHBIX opOuTaneid. Cs3bIBalolIMe U paspbIxistomuye opoutanu. [lopsaok u sHeprus
CBSI3U. OJIEKTPOHHBIE KOH(UIypauuu MoJeKkya. Metaminyeckass CBs3b. MeEXMOJIEKYIspHOE
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B3aumoieiicTBrue. Ban-nep-BaanscoBbl cuiibl. BogopoaHas cBs3b. XUMHUYECKas CBSI3b U CTPOCHHE
BemecTB. OOmIasi XapakTEPUCTHUKA >KHIAKOTO COCTOSHHUSA. XapaKTEPHCTHKAa CBOWCTB BEIIECTB B
TBEPJIOM COCTOSTHUHU.

XuMuYecKasi TepMOJIUHAMUKA.

OcHoBHblE TOHATHS U onpeneneHusd. DyHKUUS CcoOCTOSHUA. BHYTpeHHsAs 5SHeprus.
Onranbnus. 3akoH ['ecca. OuTponms. Dueprus ['udoca.

XuMHYeCKasi KHHEeTHKA.

CKOpOCTh XMMHUYECKON peakiuu. BiusHue KOHIEHTpaluu peardpyrolux BEIIeCTB Ha
CKOpPOCTb peakluu. BnusgHue Ttemneparypsl Ha CKOPOCTb XHUMHUYECKOM peakuuu. Biusnue
KaTaju3aToOpoOB Ha CKOPOCTh XHMHuYecKkod peakuuu. Peakuus benoycosa-XKabotunckoro.
Xumnueckoe pasHosecue. [Ipunnun Jle-Ilarense. @a3oBbie paBHOBECHUS. TepMUUECKUN aHAINS.

PacTBopbl. JlucnepcHbie cucreMbl.

PactBopbl kak romoreHHele cucteM. Boga. CnocoObl BbIpaXKEHHS COCTaBa PacTBOPOB.
PactBopuMOCTS BeliecTB B Bojie. MI3MeHEHHE SHTAJIBIIMU U SHTPOIIUU IpU pacTBOpeHuH. CBoiicTBa
pa30aBIICHHBIX MOJIEKYIISIPHBIX pacTBOPOB. 3akoH Payns. [loHmkeHune TemrepaTypsl 3aMep3aHus 1
MOBBILICHHE TEMIIepPaTypbl KUIIEHUS Pa30aBICHHBIX MOJIEKYISPHBIX pacTBopoB. OcMoc. PacTBopsl
anekTposuToB. CreneHp aucconuanuu. Jluccouuanusi ciaObIX 3JIEKTPOIUTOB. Teopusi CHUIIBHBIX
9MeKTponuToB. Peakuuu oOMeHa B pacTBOpax SJEKTPOJIUTOB. Bojma kak crnaOblii 3JEKTPOJIHT.
Bonoponusiii mokazarens. bydepnsie pactBopsl. ['maponus comneit. JlucrepcHble CHCTEMBI.
Komnmounneie pactBopbl. OOliue MOHATHS O AUCIEPCHBIX cucTeMax. [loBepXHOCTHBIE SBICHUS.
CaMonpou3BOJbHBIE  MOBEPXHOCTHBIE  mpouecchl.  Ancopbums.  CTpoeHHe  BOHHOTO
JIEKTPUIECKOTO CJIOS Ha TpaHUIle panena (a3, DICKTPUIECKUE CBOWCTBA KOJUIOUTHBIX PACTBOPOB.
Metoapl Moay4deHUs KOJUIOMAHBIX pacTBOpoB. OuucTKa KOUIOMIOB. MemOpaHbl U1 MeMOpaHHBIE
IpoLecchl. YCTOWYMBOCTh KOJUIOMAHBIX cucTeM. Koarynduuss KOJUIOMAHBIX  PacTBOPOB.
Onrtuueckre  CBOMCTBA  KOJUIOMAHBIX  pacTBOpPOB.  CTPYKTYpHO-MEXAaHMYECKHE  CBOMCTBA
JUCIIEPCHBIX CUCTEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMH.

Ompenenenue creneHu okucieHus. OxucineHne W BoccTaHoBieHHe. (CocraBiieHHE
YpaBHEHUN OKHUCIUTEITHLHO-BOCCTAHOBHUTEIBHBIX peakiuii. Meros anekTponHoro OanaHca. MonHo-
DIIEKTPOHHBIA OamaHc. THUMBI OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIX peakuuid. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIC YKBUBAJICHTHI.

DJIeKTPOXHUMHUSL.

Bo3HukHOBEHME CKauka TIOTEHIMAJa Ha TPAHUILE METAUI-PacTBOpP  AJIEKTPOJIUTA.
DneKTpoHbIe MOoTeHIMabl. ['anpBannueckuii anemMenT Jlanuans-SAxoou. M3Mepenne smeKTpoIHBIX
MOTEHITMAIOB. DJIEKTPObl cpaBHEHUA. YpaBHeHne HepHcTa. OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIC
ANEeKTPOJbl. XHUMHYECKHME MCTOYHUKHM ToKa. Koppo3us meramioB. XHUMHYECKass KOPpPO3Hs.
DneKTpoXxuMudeckas kopposus. [laccuBHOCTh MeTasIa. 3anuTa METAJIOB OT KOPPO3HUH.

OO0mme cBOMCTBA METAJLJIOB.

[TonoxxeHne MeTauiOB B NEPUOAMYECKOM cucTteMme. KpHCTauIMuecKkoe CTPOEHUE.
Odusnyeckue CBOWCTBa MeTauioB. Mertammnueckas cBsi3b. [lomyuenue wmetamnoB. OOrue
XMMUYECKHE CBOMCTBA METAJLIIOB.

MeraJjabl d-cemeiicTBa.

DONeKTpOHHOEe CTpoeHue u mojoxkeHue B Ilepumoamueckoit cucreme. dDusmyeckne u
XAMUUYECKHe cBovcTBa d-metaiutoB. CBOMCTBA cCOeAMHEHNN O-METAIIIOB.

KoMiuiekcHble coeiuHeHUs.

Koopaunammonnast teopusi Bepuepa. HomeHknarypa KOMIUIEKCHBIX —COEIWHEHHUM.
XumHuueckasi CBI3b B KOMIUIEKCHBIX COeAMHEHUsIX. KOMIUIEKCHBIE COETMHEHUS KaK 3JIEKTPOJIUTHI.
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Cemectp 4

DJIeMeHThI OPraHUu4YeCcKOil XMMMH.

Crpoenue, kinaccupuKays 1 CBOWCTBA OPraHMUECKUX COEIUHEHUH.

IIpupona XuMHYECKOH CBS3M B OPraHUYECKUX COCOUHEHUSAX. YTJIEBOAOPOABI U HX
npou3BojHbe. TommuBo u ero Buabl. Bogopoa — TommBo Oyaymiero. CMa304HO-0XJIAXKIAOIINE
BEIIIECTBA.

Oprannyeckue noJuMepHble MaTepuaiibl. OIUroMepsl.

Mertoabl noydeHUs MOJIUMEPOB, MOJUMEPHU3aIMsl, MOIUKOHAeHcanus. KoHCTpyKIIMOHHbIE
noiauMmepHsle  marepuanbl.  CtpoeHne M (QU3MKO-XMMHUYECKHE  CBOWCTBA  IOJMMEPOB.
PenakcanuoHHble SIBIEHUS B [IOJIMMEPaX U UX 3HAYCHUE B TEXHUKE.

IIpou3BoaACTBO MOHOMEPOB.

[Momumepu3zanuonHsie MoHOMepbl. MoHnomepsl. [IponsBoacTtBo Oyraguena-1,3 u uzonpena.
IIpousBoacTtBo cruposna. [Ipon3BoacTBO Kanponakrama.

[TonukonAEHCALMOHHBIE MOHOMEPBHI. [IpousBoacTBo denona. [IpousBoacTBO
JU3TUIICHTTIMKOJIbTeped TanaT.

IIpon3BoACTBO MOJIMMEPHBIX MATEPHAIOB.

CBoiicTBa U NpPUMEHEHHUE IMOJUMEPHBIX MaTepHaioB. BrICOKOMOIEKYISpHbIE COCTUHEHUS
Kak OCHOBa IOJUMEpHbIX MarepuanoB. OCHOBbl TEXHOJIOTUH TEepepabOTKU MOJIMMEPHBIX
MaTepuaioB B u3aenusd. KpaTkuil MCTOpUYECKHI OuyepK pa3BUTHS IPOM3BOJICTBA MOJIMMEPHBIX
MaTepHaoB.

IIpousBosacTBO muactuyeckux Macc. CocTaB M KiIacCH(pUKalIMsA IJIACTUYECKUX Macc.
Tepmomactelt 1 peakromnactel  (ABC-mmactuku, Pla-ruiactukn  w ap.).  I[IpousBoactso
nommaTiieHa.  [IpousBoactBo  monuctupona.  IlpousBoinctBo  (eHON-(hOpMalIbAETHAHBIX
HOJIMMEPOB.

IIpon3BoaCTBO XMMHYECKHX BOJIOKOH. Kilaccudukauus M HMCIOIb30BaHHE XHMHUYECKHUX
BOJIOKOH. OOIMe NPpUHLMIIBI MOJYYEHUS XHMUYECKMX BOJOKOH. I[IpoM3BOACTBO BHCKO3HOTO
BoJIOKHA. [Tpon3B0ICTBO KapOHOBOr0 BOJIOKHA. [IpOoM3BOICTBO J1aBCAaHOBOI'O BOJIOKHA.

[TpouzBoacTBo amactromepoB. CBoicTBa M KiaccuduKaius 3j1acTtoMepoB. [Ipon3BoacTBo
oyraaueH-ctupoiabHoro kayuyka (CKC). TIpomsBoactBo wu3ompeHoBoro kayuyka (CKH-3).
[TepepaboTka Kayuyka B p€3UHOBBIE U3IEIIHSL.

DoTONOTUMEPHI.

OcHoBHble MOHATUS M omnpereneHus. OOopynoBaHue a1 00pabOTKH SKCIIOHUPOBAHHBIX
¢doromatepuanoB. OCHOBbI TexXHoJOrmueckoro nmnpouecca. [lpoueccopel miia  006paboTku
dorononumMepoB. YcaoBUS XpaHEHUs IUIACTMH U (Gopm. M3MeHeHHe CTpyKTyphl (oToroiumepa
pyu 00Jy4yeHUH JIa3epHbIM u3ydeHueMm, Y @-u3inydeHuem, JHEBHbIM cBeTOM. V3MeHeHne cocraBa
¢doTromnonrumepa 1 3a/laHNe HOBBIX CBOMCTB.

I'esin 1 GMocoBMecTHMBIE BEIECTBA.

[Tonatue GmocoBMecTUMOCTH. Pa3zpaboTka MEIUIIMHCKHUX IOJIMMEPOB U OHOMaTepHasoB.
[Tonxox k OHMOCOBMECTHMOCTH TMOJHMMEpa C TOYKU 3PEHUs (PU3MKO-XUMHUYECKUX CBOMCTB €ro
MOBEPXHOCTH.

OMyJIbCUU U TeNH. «YMHBIE» MOJIUMEPHBIE ruaporenu. Mcnonp3oBaHne NOJIMMEPHBIX Ieien
B KaUeCTBE MATPHI] JIs1 HAHOYACTHLL.

Kpemuuiioprannieckue nojiuMepsbl.

Knaccudukanuss KpeMHUHOpraHudeckux moiauMepoB. [lomumepsl ¢ HeopraHu4ecKUMHU
IVIaBHBIMU ~ LiensiMu  MoJiekyd.  [lomuopranocunokcansl.  [lonManeMeHTOOPraHOCHUIIOKCAHBI.
[TonmmopranocunasaHsl. [TonnopranocunTHaHsl. ITonmopranocumnaHsl. ITonmmepst C
OpraHOHEOPraHWYECKMMH  TJABHBIMM  LEeNsIMH  MosieKyld.  IlonmopraHoaiakuiaeHCHIIaHBI.
[Tonmopranopenmiencunansl. [lonumepsl ¢ OpraHu4ecKUMU TIIaBHBIMH LEMSIMH MOJIEKYJI.

CBolicTBa KpEMHUMOPraHNYECKUX TTOJIMMEPOB.

[IpumeHeHne KpEMHUNOPTaHNYECKUX TTOJIMMEPOB.



ITopomkoBbie MaTepHAIbI.

Bubl MOpOIIKOBBIX MaTepHaoB MPUMEHSIEMBIX B aJIUTUBHBIX TexHOomorusx: SLS, InkJet,
SLM, EBM. TpeboBanus k mopomkaM. Ou3znveckue CBONCTBA MOPOLIKOB. MeTOAbI MOTyYCHHUS.
CuHTe3-MoenM U3 IOPOLIKOBBIX MOJMMEPOB M METaIOB. AJIUTHBHBIE TEXHOJOTMU W/WIN
[IOPOILKOBAsE METAJLTypPIHsl.

3.4  TeMaTuka ceMHHAPCKUX/MIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHI

3.4.1. CeMuHapcKkue/mpakTUIECKUE 3aHATHS
He npenycMmotpeHsl.

3.4.2. JlTabopaTopHbIe 3aHATHS

Cemectp 1

JlaboparopHas padota 1. OnpeneneHue TemaoBoro 3gpdexra peakiuy HenTpaaTu3aluu.

JIaboparopHas padota 2. CKOpOCTh XUMHUECKUX peakiuid. Karamus.

JIaboparopHast pabota 3. CHIbHBIC U C1a0bIe SJICKTPOJIHUTEHI.

JlaboparopHas padota 4. OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE PEAKIINU.

JlabopaTopHas pabota 5. DiexTposus.

JlaboparopHas paboTta 6. DnekTpoxuMudeckasi KOppo3usi.

JlabopaTtopHas pabota 7. O01ire CBOMCTBAa METAJIJIOB.

Jlabopatophas pabora 8. CBoiicTBa coequHeHu d-MeTaLIOB.

Jlaboparophas padota 9. KomiuiekcHbIe coeiMHEHUs d-METalIoB.

Cemectp 2

JIaGoparopHas pabota. [TomydeHne U CBOHCTBA MPEICIIbHBIX YTIIEBOIOPOJIOB

JIaboparopHas padota. [TomydeHne U CBOMCTBA HENPEACTbHBIX YTICBOIOPOIOB

JIaGoparopHas paboTa. beH30 u ero XuMUYEeCKHe CBOMCTBA

JlabopaTopHas pabota. XUMHUECKHE CBOMCTBA OJTHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

JlaboparopHass pabora. XUMHUYECKHE CBOWCTBA albJETHAOB, KETOHOB M KapOOHOBBIX
KHCJIOT.

JlabopaTopHas paboTa. XMMUUECKHE CBOMCTBA MOJIMMEPHBIX MaTEpUAJIOB.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
He npeagycmotpeHsl.

4, Y4yedHo-MeToAMYeCKOEe U HH(OPMALIMOHHOE 0O0ecreyeHue

41  HopmatuBHblie 1o0kyMeHTHbI U 'OCTb1
HET

4.2  OcHoBHas JquTepaTypa

1. MapteiHoBa, T. B. Xumus : y4eOHMK ¥ TIPaKTHKYM JJIsl TpUKiIagHoro Oakanaspuata / T.
B. MaprteiaoBa, 1. B. Apramonosa, E. b. T'onyHoB. - M. : U3aarensctBo HOpaiit, 2015. - 393 c. -
Cepus : bakanasp. [Ipuxmagnoit kype. ISBN 978-5-9916-4223-1.-137 k3.

2. l'maaka H.JI. O6mas xumus. M. UaTerpain-ITpece, 2013.

3. Jlymeiiko, T.I'. BBeaenue B o6Omyro xumuto / T.I'. Jlymeiliko ; MuHHCTEPCTBO
oOpazoBanust u Hayku Poccuiickoii ®enepanuu, denepasbHoe TOCyIapCTBEHHOE aBTOHOMHOE
0o0pa30BaTeIbHOE  YYpPEXKJEHHE  BBICHIErO0  IpodeccuoHanbHOro  oOpasoBaHust  «FOkHBIH
denepanbHbIl  yHUBEpcUTET», XuMuueckuil ¢akynpTer. — PocroB-Ha-Jlony : W3narenscTBo
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Oxnoro denepansuoro yausepcurera, 2010. — 232 ¢. — Pexxum moctymna: mo moanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonoJHUTEJIbHAs JIUTEpaTypa

1. MapteiroBa, T. B. ®usnueckas xumust : yaeoHoe mocobue / T. B. MapTeiHoBa. - 2-€ u31.,
nepepad. u gon. — M. : MI'TY «MAMMW», 2012. — 124 c. — 110 5. sn.pec.

2. Opranmyeckass xumus : ydeOHoe mocobme / H. B. 3wk, C. M. Pycakosa, U. B.
ApramonoBa, TepexoBa M. B. - M. : YH-T mammmHOCcTpoeHus, 2012. - 145 ¢.-25 7k3

3. MapteinoBa, T. B. [Ipaktukym mo Heopranuueckor xumuu / T. B. MapteiHoBa. - M. :
VH-T MaITuHOCTPOCHUS, 2013. - 60 C.- 45 3. pec. Pexum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapteiHoBa, T. B. 3ammra meramioB or Koppo3uu B aBToMoOmiectpocuun / T. B.
MaprtsiHoBa. - M. | YH-T mammHocTpoenus, 2013. - 132 c.- 35 5k3

5. Topuues, U. I'. Komtounnas xumust /| U. T'. Topuues, T. B. MapreinoBa, O. H.
[Tnaxotnas, U. B. Apramonosa. - M. : MI'TY «MAMMN», 2010. - 73 c.- 30 sn.pec. Pexxum gocrymna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3pix, H. B., l'onynos, E. b., ApramonoBa, . B. @yHk1MoHanbHbIe HAHOMATEpUAJIbI |
nonyuenune u cowictBa / H. B. 3wk, E. b. Tl'omynoB, WM. B. ApramonoBa. — M. : VH-T
mamuHocTpoerus, 2012. - 128 ¢.-90 k3.

7. MaprteinoBa, T. B. 3amanust aus camoctostenbHoi padotsl / T. B. MapteiHoBa. - M. :
MITY «MAMW», 20100 - 120 c¢. - 230 ompec. Pexum  mocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4 DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PECYPChI

[IpoBenenue 3aHATHH U aTTECTALMH BO3MOXHO B IMCTAHIIMOHHOM (hopMaTe ¢ NpuMEHEHUEM
CHCTEMbI JTUCTaHIMOHHOTO oO0ydueHust ynuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pazoBaTebHbIX pecypcoB (DOP) mo Bcem pa3ienaM mporpaMMsl:

Ha3anue 50P Ccbuika Cemectp

Xumus u puznyeckas XUMus

" https://online.mospolytech.ru/course/view.php?id=809 3
(1-# cemectp)

OpraHquCKaﬂ XUMUA OJ11
CTYEHTOB, 00y4aroIuXCs MO0
HaIpaBJICHUIO TIOJATOTOBKH https://online.mospolytech.ru/course/view.php?id=563 4
20.03.01 "TexunocdepHas
06€30macHOCTh"

Pazpabotannsliit OP BKiIIOUaeT TPEHUPOBOYHBIE U UTOTOBBIM TECTHI.

[Topsimox mpoBeneHUs pabOT B MUCTAaHIIMOHHOM (hopMare YCTaHABIMBACTCS OTICIbHBIMHU
pacropspKeHUSIMU TTPOPEKTOpa Mo y4eOHOU paboTe U/Uii IIEHTPOM YIEeOHO-METOANYECKON paboTHI.

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUUECKHE MaTepHalibl B IJIEKTPOHHOM BHJIE,
npeJCTaBICHHbIE Ha caiiTe «MOCKOBCKHIA MONIMTEXHUUECKUH yHUBepcuTe™» https://mospolytech.ru/
B pa3zaene «bubmmoreuno-nndopmannonnsiii nentpy» (https://lib.mospolytech.ru/).

4.5  JluueH3HMOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPorpaMMHoe obecneyeHue
MoitOduc — poccuiickas KOMHaHHUSI-pa3pabOTIUK OE30MaCHBIX O(MUCHBIX PEIICHUN IS
OOIIIeHUsT B COBMECTHOM paboThI ¢ tokyMmeHnTamu (AnstepuatuBa MS Office) https://myoffice.ru/

4.6 CoBpeMeHHble mnpodeccMOHANBbHBIE 0a3bl JaHHBIX W HHQOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepaibHbIil HKHCTUTYT POMBIIUICHHOW COOCTBEHHOCTH (JIOCTYI K
MOJIHBIM TEKCTaM POCCHICKUX MAaTeHTHBIX AOKyMeHTOB ¢ 1924 r., x 0a3e maHHBIX pedeparoB
MOJIE3HBIX MOeNel, 0a3e JaHHBIX POCCUNUCKHUX MPOMBIIUICHHBIX 00pa3IlioB U APYTHM pecypcam);



http://biblioclub.ru/index.php?page=book&id=241121
https://online.mospolytech.ru/course/view.php?id=809
https://online.mospolytech.ru/course/view.php?id=563
https://mospolytech.ru/
https://lib.mospolytech.ru/
https://lib.mospolytech.ru/
https://lib.mospolytech.ru/
https://myoffice.ru/
https://myoffice.ru/
https://myoffice.ru/
http://www.fips.ru/
http://www.fips.ru/
http://www.fips.ru/
http://www.fips.ru/
http://www.fips.ru/
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2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDK 60079-4-75)
«Merton onpezenieHus: TeMIepaTypbl CaMOBOCILIIAMEHEHUS,;

3. https://docs.cntd.ru/document/1200001534 — I'OCT P 22.0.08-96 «be3omacHocTs B
YpEe3BbIYAWHBIX CUTyalUsAX TeXHOreHHbIE 4Ype3BbIYalHbIE CHUTyaluH. B3peiBel. TepmuHbl U
OTIpe/ICIICHUS»;

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoomacHbie
CpeIbI»;

5. https://docs.cntd.ru/document/1200004802 - I'OCT 12.1.044-89
«[ToxapoB3pbIBOOMACHOCTh BellecTB U MaTepuaioB / HoMeHkIaTypa mokasaresieii 1 METOMIbI UX
OTIpeIeIICHUS»

6. http://www.chemnet.ru/ — Tlopran ¢yHIaMEHTaTBHOTO XHMHYECKOrO 00pa30BaHUs
Poccuu. Hayka. O6pa3zoBanue. TexHonoruu;

7. http://elsevierscience.ru/products/science-direct/ — Science Direct;

8. http://pubs.acs.org/ — Pecypcsl AMEpHUKaHCKOTO XUMHUECKOTO OOIIECTBA;

9. http://www.rsl.ru — PI'b Poccuiickas rocyaapcTBeHHas OMOINOTEKA;

10. http://ben.irex.ru — BEH bubnuoreka ecTeCTBEHHBIX HAYK;

11. http://www.gpntb.ru — 'ocynapcTBeHHas myOInYHAsS HAyYHO-TEXHUYECKast OMOINOTEeKa,;

12. http://ban.pu.ru — BAH bubnrorexa AkaaeMuu HayK;

13. http://www.nlr.ru — PHB Poccuiickas HanmoHaabHas OUOIMOTEKA,

14. http://www.lib.msu.su — bubnrorexka MI'VY.

5. MaTepuajbHO-TEXHHYECKOe 00ecneyeHne

Aynutopun u nabopatopun kadenpsl «Xumbuorex» I1K-411, I1K-433 o6opynoBaHbI
KOMITBIOTEPHOI U POEKTHOM TEXHHUKOIA.

JIns mpoBeneHus 1a00paTOpHOTro MPAKTHKyMa Ha COBPEMEHHOM YPOBHE IIPH BBITOJIHEHUU
1a60paTOPHBIX PadOT MPETyCMOTPEHO MCIIOIb30BAHUE CIIEIYIONIET0 000PYyI0BaAHMUS:

1. AKBaauCTHILIATOD.
2. AHamTUTHYECKHE BECHI.
3. TexHnueckue BECHI.
4. DneKTpUYeCKUi MOTYIPOBOJHUKOBBIN BHIIPSIMUTENb.
5. MunnuamMnepMmeTpal.
6. CymmibHbIN mKad.
7. @TOpOIIIACTOBBIE KATTOPUMETPHI.
8. TepmomeTpsl.
9. DneKTpOIU3EPHI.

10. pH-meTp-noHOMETpHI.

11. Cnexrpodoromerp CD-56.

12. UK-®ypbe CIeKTPOMETp € MPECCOM PYUHBIM THPABIMUECKUM.

13. ®oromerp KOK-3-01 poTosnekTpuieckuii.

14. YcraHOBKa ¢ BpalaroIuMCs TUCKOBBIM 3ekTpoaom (BD/1-06).

15. TlorpyxHoit Tepmoctar-uupkyastop LOIP LT-208 u tepmocTar HMpKYISIHMOHHBIN
BT3-2.

16. ABromatrueckuii Tutpatop TitroLine Alpha.

17. lMorenmmocTtar mapku IPC PRO-M.

18. HoyTOyk ¢ ycranoBnenubiMu cpencrsamu MS Office PowerPoint.

19. MynbTUMEIMIAHBINA TIPOEKTOP C TIEPEHOCHBIM SKPAHOM.

20. Cnekrpometp aToMHO-abcopounonubiii «KKBAHT-2A»

21. BeITspkHBIC THKADEIL.


https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200004802
https://docs.cntd.ru/document/1200004802
http://www.chemnet.ru/
http://www.chemnet.ru/
http://elsevierscience.ru/products/science-direct/
http://pubs.acs.org/
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
http://elsevierscience.ru/products/science-direct/
http://elsevierscience.ru/products/science-direct/
http://elsevierscience.ru/products/science-direct/
http://elsevierscience.ru/products/science-direct/
http://pubs.acs.org/
http://pubs.acs.org/
http://pubs.acs.org/
http://pubs.acs.org/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://ben.irex.ru/
http://ben.irex.ru/
http://ben.irex.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://ban.pu.ru/
http://ban.pu.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.nlr.ru/
http://www.nlr.ru/
http://www.nlr.ru/
http://www.lib.msu.su/
http://www.lib.msu.su/
http://www.lib.msu.su/
http://www.lib.msu.su/
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6. MeToanyeckue peKoOMeH AU

Mertoauka mpenogaBaHusi AUCHUIUIMHBL «XUMHA U (U3MYEcKas XUMUS» U pear3alius
KOMIICTEHTHOCTHOTO TMOJXOAa B W3JIOKEHHH H BOCIPHITHM MaTepuaya IpeaycMaTpUBaeT
UCIIOJIb30BAaHUE CIICAYIONIMX AKTHUBHBIX M HMHTEPAKTHUBHBIX ()OPM MPOBEICHUS AyJUTOPHBIX U
BHEAYJMTOPHBIX 3aHSITHIA:

— ay/IMTOPHBIE 3aHSITHS: JICKIIUH, JTAOOpaTOPHBIE paObOTHI, TECTHPOBAHUE;

— BHEAYJIUTOPHBIC 3aHATHS: CAMOCTOSITEIIbHOE N3YUEHHUE OTACIBHBIX BOIIPOCOB, MOJATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 MeToauueckne peKOMEHIAMH JJIsl MPenoaaBaTes M0 OPraHu3amuu 00yJeHust

CopepxaHre METOJIWYECKUX PEKOMEHJANUN i1 MpPeroAaBaTeliss pa3MelleHbl B pa3felie
«6.2 Meroaudyeckue peKOMEHIANN JIJI O0YYArOIMXCs 10 OCBOCHHIO TUCIUILUIMHBI) HACTOSIIEH
paboueii IporpaMMmsl.

[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ DeaepanbHbIM — TOCYJapCTBEHHBIM
00pa30oBaTeIbHBIM CTaHIAPTOM BBICIICTO 00pa30BaHMS 10 HAIPABICHHUIO MOJTOTOBKH OaKalaBpOB
27.03.05 MuHoBaTHKA.

6.2 Meroanueckue yKa3aHus sl 00y4AOUIMXCH MO0 OCBOEHUIO TUCIHUTIIUHBI

JyucuumiuHa nOpeaycMaTpuBaeT JIEKIMM M J1abopaTopHble 3aHATHS. M3yueHue Kypca
3aBepuiaeTcs 3a4eToM (3 ceMecTp) U 3K3aMeHOM (4 ceMecTp).

VYcnennoe wu3ydeHue Kypca TpeOyeT TOCEHIeHUsl JICKIMH, AaKTUBHOW paboThl Ha
IPAKTUYECKUX (CEMMHAPCKHU) 3aHATUSAX, BHIITIOJHEHUE BCEX IPAKTUUECKUX PaOOT, BBIIIOJHEHHS BCEX
yueOHBIX 3aJJaHHi MpenojaBaTesss, 03HaKOMJICHHS! C OCHOBHOW U JAOTMOIHUTENILHOM JIUTEPATypOil.

Bo BpeMms nekuuu CTyIeHT JOJKEH BECTH KPaTKU KOHCTIEKT. PaboTa ¢ KOHCTIEKTOM JICKITUH
IpeJrnoiaraeT MpoOCMOTP KOHCIEKTa B TOT K€ JeHb mociie 3aHsaTuil. [Ipu sTomM HeoOXxoammo
MIOMETUTh MaTepHalibl KOHCIEKTA, KOTOPhIE BBI3BIBAIOT 3aTpyAHEHUs Uil nmoHuManus. [lpu stom
oOydaromuiicss JOJDKEH cTaparbCsi HAWTH OTBETHl HAa 3aTPYAHHUTENBHBIE BOIPOCHI, HCIIOJb3YS
pekoMeHayeMylo JuTeparypy. Eciin eMy caMoCTOATeNnbHO HE YAalIoCh pa3o0paThcs B MaTepualie,
HEo0X0uMO CcQOpPMYIMPOBAaTh BONPOCHI M OOPAaTUTCA 3a IMOMOIIBIO K IPEnojaBaTelio Ha
KOHCYJIbTAIIMK WU OMDKanIel TeKInu.

OO6yuatromeMycss HeOOXOANUMO PETYISIPHO OTBOJUTH BpPEMS JJisi TTIOBTOPEHUS MPOUIEHHOTO
MaTepuaa, IpoBepsis CBOM 3HAHUS, YMEHUS M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

JlabopaTopHble 3aHATHSA COCTABISAIOT BAXXKHYIO 4YacTh NPOQPECCHOHAIBHOM IMOATOTOBKH
cTyaeHToB. OCHOBHas 1Lie/lb MPOBEACHUS NMPAKTHUECKUX (CEMUHAPCKUX) 3aHATUN — (GOpMHUpPOBaHUE
y CTY/AEHTOB aHAJIUTUYECKOTO, TBOPUYECKOTO MBILIUICHHUS IYyTeM IPHOOPETEHUs MPaKTHYECKUX
HAaBBIKOB.

Mertoanueckue yka3zaHUs K MPAaKTHYECKUM (CEMUHAPCKUM) U J1a0OpPaTOPHBIM 3aHATUSAM IO
JUCLUIUIMHE Hapsay ¢ paboueil mporpamMmoil m rpadukom ydeOHOro mpolecca OTHOCATCA K
METOJMYECKUM  JIOKYMEHTaM,  ONPEAEIAIOIMM  ypOBEHb  OpraHM3allMM M KaudecTBa
00pa3oBaTeNbHOTO Mpoliecca.

Baxueiimeii cocranisoniei 10001 (GopMbl IPAaKTUYECKUX 3aHATUN SBISIOTCS YIPaXXKHEHUS
(3amanust). OCHOBA B yMpPa)XHEHUHU — IPUMEDP, KOTOPBIA pazOHpaeTcs ¢ MO3ULUN TEOPHH, pa3BUTON
B jiekiuu. Kak npaBuiio, ocHOBHOE BHUMaHUE yjiensieTcs (GOpMUPOBAHUIO KOHKPETHBIX YMEHUH,

HAaBBIKOB, YTO M OIPEAEISAET COAEPKAHUE AEATEIBbHOCTH CTYJEHTOB — pEIICHHE 3ajad,
rpaduueckue pabOThl, YTOYHEHHE KAaTETOpUd M TOHATUN HAyKH, SBISIFOIIMXCS IMPEANOCHUIKOM
IIPABWJIBHOTO MBILIUIEHUS U PEYH.

[IpakTyeckue (ceMUHApCKUE) U 1a00PaTOPHBIE 3aHATHS BBHIIOIHSIOT CIEAYIOIINE 3aauu:

— CTUMYJIMPYIOT PETYJISIpHOE U3yUY€HHE PEKOMEHIYeMOW JIUTEpaTypbl, a TakKke
BHHUMATEJIbHOE OTHOILIEHUE K JIEKIIMOHHOMY KYypCY;

— 3aKpeIUISIOT 3HAHUS, [IOJIydeHHblE B IIpOlEecce JEKIUOHHOIO OOy4YeHUs H
CaMOCTOSITENIbHOW PabOThI HAJL JIUTEPATYPON;
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— pacmmpsoT 00beM NPOPECCHOHANTBHO 3HAUUMBIX 3HAHUH, YMEHUH, HABBIKOB;

— HO3BOJISIIOT TPOBEPUTH IPABUIIBHOCTh PAHEE MOJIyUYEHHBIX 3HAaHUM;

— IIPUBUBAIOT HABBIKK CAMOCTOSTEIbHOIO MBIIIJIEHUSI, YCTHOT'O BBICTYIUICHUS;

— CHOCOOCTBYIOT CBOOOJHOMY OIIEPUPOBAHUIO TEPMUHOJIOTHEH;

— IPEOCTABIISAIOT IPENOJAaBATEN0 BO3MOKHOCTh CHUCTEMATHUECKH KOHTPOJIMPOBATH
YPOBEHb CaMOCTOSITENIbHOM padOThI CTYIEHTOB.

ITpu moAroToBKe K MPAKTUYECKUM 3aHATHAM HEOOXOJUMO IPOCMOTPETh KOHCIEKTHI JIEKIIUH
U METOJMYECKHE yKa3aHWs, PEKOMEHIOBAaHHYIO JIUTEpaTypy IO JaHHOW TeMe; MOJArOTOBUTHCS K
OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MuH. 10 OKOHYaHHMS 3aHATUS HpPENoJaBaTelb NPOBEpseT O0OBEM BBINOJHEHHOH Ha
3aHATUU pabOThl U OTMEYAET PE3YJIbTAT B pab0UYEM JKypHAJIE.

OcraBiiriecss HeBBITOJTHEHHBIMH ITyHKTHI 3aJIaHUs TPAKTUYECKOTO 3aHATHS CTYACHT 00s3aH
J10J1e1aTh CaMOCTOSTENBHO.

[locne mpoBepku OTYeTa MPENOJaBaTENb MOKET IMPOBOJUTH YCTHBIM WJIM NHCbMEHHBIN
OIIPOC CTY/AEHTOB Il KOHTPOJISl YCBOCHUSI UMU OCHOBHBIX TEOPETUYECKUX U NMPAKTUUECKUX 3HAHUM
[0 TeMe 3aHATHUS (CTYIEHThl JOJDKHBI 3HaTh CMBICT MOJYYEHHBIX MMHU PE3YyJIbTaTOB M OTBEThl Ha
KOHTPOJIbHBIE BOIIPOCHI) C MOCIEAYIOLIUM BbICTaBJICHUEM OLIEHKU 33 IPAKTHUECKOE 3aHATHUE.

IIpu moaroroBke K J1aOOPAaTOPHBIM 3aHATUSAM HEOOXOAMMO JI€TaIbHOTO pa3o0paTh BOIPOCHI
JIEKIIMOHHOT'O Kypca M0 U3y4aeMOH TeMe.

Crynenram cienyer:

- 03HAKOMHUTHCS C BOIPOCAMU U 33JaHUSIMU J1a00PaTOPHOrO 3aHATHS;

- HamMcaTh 3aroTOBKY K JJa00paTOpHO# paboTe;

- 710 OuYepelHOro JabopaTOpHOIrO 3aHATUS 1O PEKOMEHJOBAaHHBIM JINTEPATYPHBIM
MCTOYHUKAM IpOpabOTaTh TEOPETUUECKUIM MaTepHall, COOTBETCTBYIOILIEH TEMbI 3aHATHUS;

- NpU MOATOTOBKE K JIaOOPAaTOPHBIM 3aHATUSM CJIEAYEeT 0053aTelNbHO HCIOJb30BAaTh HE
TOJIBKO JICKLIMH, Y4eOHYIO JTUTEPATYPY;

- B XOJIe BBINOJHEHUs JAOOPATOPHOIO 3aHATHUS 3alucaTh B TETpajab IS JIAOOPATOPHBIX
paboT Bce HAOMIOAECHUS, XUMHUYECKHE pEeaKIMHM, HEOOXOJWMbIE KOHCTAHTHI, /1aTh KOHKPETHBIE,
YETKHE OTBEThI Ha IOCTABJIEHHBIE BOIPOCHI;

- B KOHIIE 3aHATHS CIAaTh OTYET MO JaOOpaTOpHOM padoTe Ha MPOBEPKY MPETOaBATEIIO

[Ipuctynas k 51a0OpaTOpHBIM 3aHATHUSAM, CTYACHTHl 3aHHUMAIOT TOCTOSHHBIE MecTa 3a
y4eOHbIMH cTOJaMU. Pabouee MecTo cTyJeHTa J0JKHO ObITh 00OPYAOBAHO BCEM HEOOXOAMMBIM
JUIsl BbITIOJIHEHUS paboThl. Ha paGouem cTone He JOKHO ObITh HUKAKUX JIMITHUX IPEIMETOB.

CamocrositesbHasg padora cryaentoB (CPC) no nucuuiuimHe WrpaeT BaKHYIO POJb B
Xo0Jle Bcero ydyeOHoro mporuecca. Metoguueckue MaTepuaibl 1 peKOMEHJALUUU AJisi o0ecrieueHus
CPC roToBsTCs IpEnoaBaTeNIeEM U BbIIAIOTCA CTYIEHTY.

[Ipu camocTrosiTensHOM NpPopabOTKE AOMAIIHMX 3aJaHUN U HANUCaHWS WHAWBHYaJIbHBIX
paboT CTyZleHTaM pPEKOMEHJYeTCs I0JIb30BaThCsl  OMONMOTEUHBIM  (DOHIOM  JHUTEPATypHI
(yueOHMKaMM ¥ TEPUOAMYECKMMHU M3IAHUSAMH), a TaKXKe METOAMYECKUMM YKa3aHUAMHU I10
BBIMIOJTHEHUIO CAMOCTOSITEIbHBIX U MPAKTUYECKUX PaloT.

Oopa3oBare/ibHbIE TEXHOJIOTUH

Bo3MokHO mTpoBeieHne 3aHATUI U aTTeCTaluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CHCTeMbI JHMCTaHIMOHHOTO oO0y4eHus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paOOTaHHOTO
kadenpoit «Xumbuorex» snexkTpoHHOro obOpasoBarenbHoro pecypca (D0P) (cm. nyHkTr 4.4
HacTosIel pabodeil mporpaMMel).

[Topsnox mpoBeneHus padOT B AMCTaHUMOHHOM (hopMare yCTaHaBIMBAETCA OTAEIbHBIMU
pacropsHKeHUsIMU IPOPEKTOpa 1Mo y4eOHOI paboTe W/WiK IIEHTPOM y4eOHO-METOAMYECKON PaOOTHI.

IToaroroBKa K KOHTPOJLHOM padoTe

Kontponprass pabora — OIWH ©3 BHJOB CAaMOCTOSITEILHON pabOTBI  CTYIEHTOB,
HalpaBJIEHHBI Ha BBISBICHHE YpPOBHS YCBOEHHS YyueOHoro Marepuaina. l[lepen Hammcanuem
KOHTPOJILHOM PabOThl CaMOCTOSITEIbHO M3YYUTE KOHCIEKT JIEKIMH, KOHCIEKThl K CEMHHAPCKUM
3aHATUAM, Y4eOHYI0, CIELHalIbHYI0 HAay4YHYIO JIMTeparypy. OTo mo3BoauT Bam oBnaners
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KOMIUIEKCOM OCHOBHBIX HaBBIKOB U MPHEMOB aHaiH3a, 0000UIeH s, KiIaccu(UKaIUK MOTYy4eHHON
nH(popMaIu, KoTopas MOMOXKET B JajbHEWIeld nmpodecCuoHaATbHOW AesTenbHOCTH. [Ipn urennn
y4eOHOW U JIONOJHUTEIBHON JIMTEPAaTypbl PEKOMEHAYETCS BECTHU 3allUCU: JENaTh BBIIHUCKH,
COCTaBJISITh KOHCIEKTHI, aHHOTAllMM, BHOCUTh HOBBIE IOHATHS B CIOBapb TEPMUHOB. B mpouecce
BBITNIOJIHEHUS] KOHTPOJIBHON PabOTBI MOKHO I10JIb30BaThCsI CIIPABOYHOM JIUTEPATYPOIl.

IToaroroBKa K 3K3aMeHy

DK3aMeH — 3TO 0JHa U3 (POPM UTOTOBOM OTYETHOCTH CTYJEHTA MO U3YUYEHHOU TUCIHILINHE.
OrpoMHy¥0 pOJb B YCHEIIHOW NOATNOTOBKE K 3K3aMEHy HIpPaeT NpaBWbHAs OpraHU3ALMS
IOJATOTOBKU K HEMY. PekoMeHyeTcst IpH MOAr0TOBKE K 3K3aMEHY OIUPaThCsl HA CIIEYIOIINN IJ1aH:

1. IlpocMoTpeTh mporpaMMy Kypca, C IeNbl0 BbISBICHUS HauOojiee NMPOOJIIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOTYT BbI3BaTh TPYJHOCTHU IIPH MOATOTOBKE K 3a4ETy.

2. Pemarp 3anaHus, NMpeIUIOKEHHBIE B y4eOHO-METOIUYECKOM Komruiekce. [Ipu atom mmst
s dexTrBHOrO 3aKperuieHus nHGOpMaIuu MEepBbI pa3 6e3 UCIOIb30BaHMs YUeOHBIX MaTepHAJIOB,
BTOPOM pa3 ¢ UX UCIOJIb30BAHUEM.

[Ipu BBITIOTHEHUH TIEPBBIX JIBYX MYHKTOB IJIaHA CTYACHT MOJIYYUT BO3MOXHOCTH OIICHUTH
CBOM 3HAHMS M HABBIKU IO MPOCIYHIAHHOW JAUCUMIUIMHE U COPUEHTUPOBATHCA MPHU IUIAHUPOBAHUU
o0bema MOArOTOBKH.

1. Tembl HE0OXOAMMO HW3y4YaTh IOCIENIOBATEIHHO, BHUMATENBHO OOpalias BHUMaHHE Ha
OIMKCAaHHUE BOMPOCOB, KOTOPHIE PACKPBIBAIOT €€ cojepxaHue. HaunHaTe HEOOXOOUMO C IepBOU
TEMBI.

2. Tlocne paboThl HaA MEPBOM TEMOUM HEOOXOJMMO OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHI K
TEME U PEIINTh TECTOBBIC 3a/1aHUSI K HEH.

3. Ilocie n3yueHus BCeX TeM CTYIEHTY PEKOMEHyeTCsl OTBETHTh HAa KOHTPOJIBHBIE BOIPOCHI
110 BCEMY KypCy.

Heo0xo1muMo MOMHUTB:

1. OTBeTHI HAa BOMPOCHI 9K3aMEHATOPA JOHKHBI OBITh YETKUMU U TIOJIHBIMHU.

2. Bbl J0mKeH T10Ka3aTh HABBIKM TPAMOTHOTO BIIAJICHUS TEPMHHAMH, 3HAaTh UX
OTIpeIeNICHUsI.

3. YMeTh pemiath 3a1a4u M0 pa3IMuHbIM pa3/iesiaM TEOPUU TOPEHUS U B3phIBa.

Buj yueOHbIX

N JesiTeIbHOCTD CTYAEHTA
3aHATHI

Jexuus Hanucanue KOHCIEKTa JIEKIMH: KpaTKO, CXEMAaTU4YHO, IOCJIEJOBATEIbHO
¢uKcHpoBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (POPMYIMPOBKU, 0000IIEHUS;
[IOMEYaTh BA)KHBIE MBICIIM, BBIACIATH KIIIOUEBBIE CJI0BA, TepMUHBL. [IpoBepka
TEPMHHOB, MOHATHI C MOMOUIBIO SHIMKIIONEIUN, CIOBAPEN, CIIPAaBOYHUKOB C
BBINKCBIBAHUEM TOJIKOBAaHMM B TeTpaab. OO03HaueHHE BONPOCOB, TEPMUHOB,
MaTepuaia, KOTOpbI€ BBI3bIBAIOT TPYIHOCTH, TIOMCK OTBETOB B PEKOMEHAYEMOM
auteparype. Ecin camocTosTeNbHO HEe yAaercss pa3oOpaThbCcsi B MaTepuale,
HE00X0uMO c(hOpMYIHPOBATh BONPOC M 3aJaTh IPENOJaBaTeI0 Ha JIEKLIIUU
WJIM Ha IPAKTHYECKOM 3aHATHH.

JlaGopaTopHas JlaGopaTopHbpie pabOTHI TO3BOJSIOT HAYYUTHCS TMPUMEHITH TEOPETHUECKHUE
paboTta 3HAHUS, MOJYYEHHbIE Ha JIEKIUU TMPH PEIIEHUU KOHKPETHBIX 3anad. YToObl
HanOoJyiee palMOHATBHO ¥ TIOJHO HCIOJB30BaTh BCE  BO3MOXKHOCTH
1ab0paTOPHBIX N7 TOATOTOBKM K HHUM HEOOXOIMMO: CIIeAyeT pa3o0parh
JEKIIMI0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIINM
pa3zenoM  ydeOHWKa, MpopaboTaTh JOMOIHUTENBHYIO JIHTEpaTypy H
WCTOYHUKH, PEUTUTH 33/1a4¥ U BBITIOIHUTH IPYTHe MUCHMEHHBIC 3a/1aHus.
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Buj y4yeOHbIX
JesATeIbHOCTD CTy/IeHTa

3aHATHH
CamocrostenpHas | CamoctosiTenbHass paboTa CTYIEHTOB CIHOCOOCTBYET TIIyOOKOMY YCBOCHHUS
pabora y4eOHOT0 Marepuaia U Pa3BUTHIO HaBBIKOB caMmoo0pa3oBaHUsI.

CamocrosiTenbHas paboTa MpeanonaraeT CiIeAyIIIne COCTaBIIAIOIINE:

- pabora ¢ TeKkcTaMu: Y4YeOHHUKAMH, CIPABOYHUKAMH, JIOTIOTHHTEIHLHOU
JIMTEPATYPOH, a TAKXKE MPOPAOOTKA KOHCIIEKTOB JICKITHIA;

- BBIIIOJIHEHHUE JIOMAIITHUX 33JaHUI U PACUCTOB,;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIIBHOTO H3YYCHHUS;

- yyactue B paboTe CTYJACHYECKMX HAYyYHbIX KOH(PEpEHIINHA, OJUMITHAT;

- OJI'OTOBKA K IPOMEKYTOYHOM aTTeCTaIlHH.

HOI[FOTOBKa K | ['oToBUTBCH K HpOMe)KYTOqHOﬁ arrécrauunu CJlIeayer CHCTCMATHYCCKH, B
HpOMG)KyTO‘IHOﬁ TCUCHUEC BCCTO CEMCCTpaA. HMHTeHCcuBHAS IIOATOTOBKA JO/DKHA HAYaThCA HE
arrecranuu MMo3aHEE, 4€M 3a MECAL-II0JITOpa MO0 HpOMCH(YTOQHOﬁ arrecraguu. ,HaHHBIC
nepea 5K3aMCHOM TPpH OHA 3(1)(1)CKTI/IBH66 BCCI'O MCIIOJB30BATh AJIA ITIOBTOPCHUA
M CUCTEMATU3allMU MaTCpHrajia.

7. @®oH/1 OLIEHOYHBIX CPEACTB
B mporiecce 00y4eHus: B Te4EHHE CEMECTpa UCIOIB3YIOTCS OIICHOYHBIE CPEJICTBA TEKYIETO
KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOUYHBIX arTecTanuid. [IpuMeHsroTes ciuenyonme oneHOYHbIe
CPEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3aIMTA Ja00PAaTOPHBIX paboT, 3aueT.
OOyuenne 1Mo AMCUUIUIMHE «XUMHS M (PU3MUECKasy HampaBleHO Ha (HOpMUpOBAHHE Y
00yJarOIIUXCs CISTYIOMMUX KOMITCTCHITUN:

Koa u

HAHMEHOBaHHE NHaukaTopbl J0CTHXKEHUsT KOMITeTEHITHH

KOMIIeTeHIU
OIIK-1. Cnoco6en | MOIIK-1.1. Hcnonb3yeT OCHOBHBIE 3aKOHbI 0a30BBIX HWH)KEHEPHBIX U
AHATM3UPOBATH TEXHHYECKUX JUCIHIUIMH.
3aJauu NOIIK-1.2. Vcmonb3yeT OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYIHBIX
po(heCCHOHATLHOM | IUCIIUTUTHH, TTPABIJIA TIOCTPOCHUS TEXHUYCCKUX CXEM M YCPTEKEH.
JNeSITEIbHOCTH Ha HNOIIK-1.3. Brmageer OCHOBHBIMM METONAMH TEXHUKO-DKOHOMHYECKOTO

OCHOBC HOHO)KGHHﬁ, aHalin3a, HaBbIKaMH COCTaBJICHUA pa60q1/1x ITPOCKTOB B COCTABC TBOp‘IGCKOﬁ
3aKOHOB 1 METOJ0B KOMAaH/HI.

B oOJracTu HNOIIK-1.4. 3naer mnpUHIHUNHAIbHBIE OCOOCHHOCTH  MOJCIUPOBAHUS
MaTEeMaTHKH, MaTeMaTHYECKHUX, (buznueckux Hu XUMHAYECKAX MIPOLIECCOB,
€CTECTBEHHBIX U MpeAHa3HauYeHHbIE IS KOHKPETHBIX TEXHOJIOTMYECKHX MPOIECCOB, B TOM

TCXHUYCCKUX HAYK. YUCJIC aJAUTHBHOI'O ITPOU3BOCTBA.

7.1  MeToabl KOHTPOJIS ¥ OLIeHUBAHMS Pe3yJIbTATOB 00y4eHUs!

Ne Haumenosanue [IpencraBnenue
. /;1 ornieHouHoro | KpaTkas xapakTepucTrKa OLIEHOYHOTO CPEJICTBA | OILEHOYHOI'O CPEACTBA
CpeACTBA B ®OC
Cucrema  cTaHIApTU3UPOBAHHBIX 3aJIaHHM,
1 Tect MO3BOJISIIOIIAST  ABTOMATU3UPOBATH  MPOLIEAYPY ®OoH/I TECTOBBIX
' (T) W3MEpEeHUs  YpPOBHS  3HaHMW U yMEHUH 3alaHui
oOyuarolerocs.
CpenctBo  mpoBepKHU €HUHd  TPUMEHATH
KoHTtponbHas pell POBEp ™ P [Tpumepsr
2. MOJYYEHHbIE 3HAaHMUS Uil pELIEeHUs  3ajad
pabora (K/p) KOHTPOJIBHBIX pabOT
ONPEJIETICHHOTO TUIIA TI0 TEME WJIU Pa3Ieiry
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7.2  Illlkajga 1 KPpUTEPHHU OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHUsI

[IpomexxyTounasi arrectauusi oOydalomuxcs B (GopMe -dK3aMeHa IPOBOAUTCS IO
pe3ysbTaTaM BBIIOJTHEHHUS BCEX BHUIOB yueOHOU paboTHI, MPEAYCMOTPEHHBIX yYEOHBIM IJIaHOM
[0 JaHHOW AWMCUUIUIMHE (MOAYJII0), IPU 3TOM YUMUTBHIBAKOTCS PE3YJIbTAaThl TEKYIIErO0 KOHTPOJISA
yclieBaeMoCTH B TeueHue cemecTtpa. OneHKa CTeNeHH JOCTHKEHHUS O0y4yaroUMMUCs
IUIAHUPYEMBIX  pe3yJbTaToB  OOy4YeHHs 1O  AUCHUIUIMHE  (MOAYJIO)  HPOBOAUTCS
IpenojaBaTeleM, BEAyUIUM 3aHATUSA 110 JUCLUIUIMHE (MOIYJII0) METO/IOM 3KCIEPTHON OLIEHKH.
[To wToram mNpPOMEXKYTOUHOM aTTEeCTAUU [0 AUCHUUIUIMHE (MOJIYJIIO) BBICTABISIETCS OLICHKA
COTJIMYHOY, «XOPOILO», «yIOBIETBOPUTEIHHO» UIIN «HEYIOBIETBOPUTEIHLHOM.

K npomexyTouyHO# arrecTanmuu JOMYCKAKTCS TOJBKO CTYAECHTHI, BBIIIOJIHHUBIIME BCE
BUJBl y4eOHOI paboThl, MperycMOTpeHHble paboueil mporpamMMoil mo nucuuruimHe «Teopust
TOpPEHMsI U B3pbIBa» (BBIIOJIHEHbl HAa MPAKTHUUYECKUX 3aHATHUSIX M 3aLIUIIEHBbl BCE PAacCUETHBIE
paboThl, NperycMOTPEHHbIE paboyeil HporpaMMoill, BBIIOJHEHbl MU B CPOK CHaHbl JOMAlIHHUE
3aJIaHus).

[Ixajna oneHUBaHUS Omucanne

BrinonHensl Bce BUABI Yy4eOHOU pabOTHI, MPEyCMOTPEHHBIE paboueii
nporpammoii. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHY
HaBBIKOB TPUBEACHHBIX B TaOJMIAX T[IOKa3aTelie, OMEpPUpPYET
IPUOOPETEHHBIMU 3HAHUSIMU, YMEHMSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTYyallUsiX TOBBIIEHHOH ClIO)KHOCTH. [Ipm 3TOM MOTyT OBITH
JIOTIYIIEHbl HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHS.
Cryaenr MOJIHOCTBEO obnamaer 6a30BBIMU 3HaAHUSIMU
GyHIaMEHTaIbHBIX pa3/esioB JUCHUIUIMHBEI B 00beMe, HEOOXO0AUMOM
1St OCBOEHHUS XUMHUYECKUX OCHOB B 9KOJIOTUHU "
MIPUPOJONO0JIB30BAHNN; MOJHOCTHIO BIIAJEET METOJAMU XMMHYECKOTO
aHaln3a, 1 COBPEMEHHBIMH METOJIaMU KOJIMYECTBEHHON 00paboTku
UH(POPMALIUH.

«OTIIMYHO»

Crynent o6Onagaer ©0a30BbIMH  3HAHUAMH  (QYyHAAMEHTAJIbHBIX
pa3ze’aoB JIUCHUIUIMHBI B 00BbeMe, HEOOXOOUMOM JUIsl OCBOCHMS
XMMUYECKUX OCHOB; BJaJeeT MeTOJAaMHU XHMMHUYECKOTO aHaiu3a, M
COBPEMEHHBIMU METOAAMHU KOJIMYECTBEHHON 00paboTKU HH(OpMAIUH.

«XO0pPOoLIO»

CryneHT YaCTUIHO oOnamaeT 0a30BBIMU 3HAHUSAMHU
GyHIaMEHTAIBHBIX pa3JesioB JUCIHMIUIMHBEI B 00beMe, HeOOX0AUMOM
JUIS ~ OCBOGHHS ~ XMMHYECKMX  OCHOB B DJKOJOTMH |
IPUPOJIONIOIH30BAHUY; YaCTUYHO BIIAJICET METOaMH
XUMHUYECKOTO aHajIn3a, 1 COBPEMEHHBIMH METOIaMH KOJIMYECTBEHHOMN
00paboTKKU HHPOPMALIUH.

«YOOBJICTBOPUTCIIBHO»

He BbimonHen oauH wuiau Oonee BHUAOB yuyeOHOM  paboTHI,
pelyCMOTPEHHBIX paboueil nmporpaMMoid. CTyI€HT JAEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHWW, YMEHHH, HAaBBIKOB IPUBEACHHBIM B
TabnaMIax  ToOKa3aresied, JOMYCKAIOTCS  3HAUYMTENbHBbIE  OIIMOKH,
NpPOSIBIIIETCST  OTCYTCTBHE 3HAHMM, YMEHHUH, HaBBIKOB IO pALY
noKa3aresei, CTyJACHT UCHBITHIBAET 3HAUYUTENbHbIC 3aTPyIHEHUS IpH
ONEPUPOBAHMUU 3HAHUSAMHU M YMEHHUSMH NpPU HX IEPEHOCE Ha HOBBIE

CHCYIOBJICTBOPUTCIBHO»

1,

CUTYyalluH. CTy,I[CHT HE crocoOeH pPCAIN30BaATh JAHHYIO KOMIICTCHIUIO.
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7.3  OuneHoYHbIE CpeICTBA

7.3.1. Texymuii KOHTPOJIb

Bonpocs! 1151 NOATOTOBKHU K 3K3aMeHY CTY/IeHTaM 2 Kypca 3 ceMecTpa Mo AUCHHIIUHE
«Xumus u pusnyecKass XUMUD).

1. [Ipenmer, 3amaun U MeToJbl XUMHUU. OCHOBHBIE IOJIOKEHHSI ATOMHO-MOJIEKYJISPHON
Teopun. [IOHATHA: XUMHYECKMM DJIEMEHT, arToM, MoJieKyna. OTHOCUTEIIBHBIE aTOMHBIE U
MOJIEKYJIIpHBbIE Macchl. ' paMM-aTOM, MOJIb BEIIECTBA.

2. OCHOBHBIE 3aKOHBl XMMHUU: 3aKOH COXPAHEHHsS MAacChl BEIIECTB, 3aKOH IOCTOSHCTBA
COCTaBa XMMHYECKUX COCIUHEHUM, TIa30Bble 3aKOHbl. XHWMHUYECKUN OKBUBAJIEHT U 3aKOH
SKBUBAJICHTOB JlaJibTOHA.

3. Kraccel HeopraHMYeCKHMX COEIWHEHH; OKCHJABI, KHCIOTHI, OCHOBAaHHS, COJIM, HX
NoJy4YeHue, pu3nuecKkue 1 XMuMHUIEeCKHUe CBOMCTBA.

4. CoBpeMeHHOE TIpejAcTaBiIeHHMEe O CTpoeHun aroma. CocTaB aTOMHBIX — SJEp.
KopnyckyisipHO-BOJIHOBOM Jyaiu3M MUKpodacTull. Y pasHeHue [le bpoius.

5. Ypasuenue lllpeaunrepa. KBantoBo-mexaHuueckass Mojenb atoma. KBaHToBbIE yHcCHa,
THUIIBI JIEKTPOHHBIX opOuTane. [IpuHimn HeonpeneneHHnocTH [ eiizeitnOepra.

6. Ilpuanun [laymu. OnpeneneHue 3IEKTPOHHOW EMKOCTH YPOBHEH, MOJYpPOBHEH WU
opOurtaneii. [Ipasuio ['yunaa.

7. Ilopsiiok 3anonHeHus noaypoBHel anekTpoHamu. [IpaBuia KieukoBckoro, aneKTpoHHbIE
U 3JIeKTpOHOrpapuuecKue GopMyJibl.

8. Tlepmommueckuii 3akoH u nepuoamueckas cucrema J[.M. MennmeneeBa. Crpykrypa
nepuoanYecKoi cucreMsl. Ilepuonsl, rpynmnsl, noarpynmnel. 3akoH Mo3inu. DJIEKTPOHHBIE aHAJIOTH.
S-; p-; d- u f- amemMeHTHI.

9. Ilepuoanyecky M3MEHSIOIIMECS CBOWCTBA JIEMEHTOB: SHEPrHsl MOHU3ALUM, 3HEPrUs
CPOJICTBA U AJIEKTPOJIN3, IEKTPOOTPULATENBHOCTD 2JIEMEHTOB.

10. ITpupona xumuyeckoi csi3u. OCHOBHbIE BU/IbI U XapPAKTEPUCTUKU XUMUUECKOM CBA3H.

11. KoBanenTHast cBsi3b. CIOCOOBI ONMMCAaHUS KOBAJCHTHON CBS3M: METO/]] BAJICHTHBIX CBsA3EH
(MBC) u meton MonekyspHbIx opoutaneit (MMO).

12. Ocnouble nonoxxenust MBC. TIoHsTHE 0 KOBaJICHTHOCTH 3JIEMEHTOB U BO30YX/IEHHBIX
COCTOSTHUSIX aTOMOB.

13. CgolicTBa KOBaJeHTHOW CBs3HM. [lOJNAPHOCTH CBSI3M M CTENEHb OKHUCICHUs. oHHas
XUMHYECKAs CBA3b.

14. HanpaBiieHHOCTb KOBAJCHTHOM CBSI3U: G- U T-CBS3b, IOHATHE O THOPUIN3AILIAN.

15. Xumuueckas CBsi3b C TOUKHM 3pEHUSI METO/Ia MOJIEKYJISIpHBIX opOuTaieid. Pacnipenenenue
MOJIEKYJISIPHBIX OpOWTanel Mo sHeprusiM. DHepreTudeckas AuarpaMma M OIpeAeseHHe Mopsaka
CBSI3U.

16. DOnemeHTHl TEpMOJMHAMMKM UM  TEpMOXUMHHU. | 3aKOH  TEpPMOJMHAMMKH.
TepMoanHaMuyeckue napaMeTpbl M (QYHKIMH COCTOSHHUS CHUCTEMBI; BHYTPEHHSSI SHEprus H
SHTAJIBIINA.

17. Tepmoxumus. 3akoH ['ecca. CneactBusi u3 3akoHa ['ecca. DHrampnusi oOpa3oBaHUS
XUMHUYECKHX BellecTB. Pacuer sHepreTnueckux 3¢(HeKToB XMMHUUECKUX PEAKIIUA.

18. Xumnueckoe cponctso. |l 3akon Tepmonnnamuku. [Tonsarue 06 sHTponuu. M3menenue
SHTPOIUH NPH XMMHUYECKHX Tpolieccax U Gpa3oBbIX mepexoax.19.

Oueprust ['n66ca u ee U3MEHEHUE B XUMHUUECKUX Tpolieccax. HanpaBieHHOCTh XUMUYECKHUX
npoueccoB. TepMOXUMHUECKHUE YPaBHEHUS U PAKTUYECKUE PACUETHI 0 HUM.

20. Xwumuueckass kuHeTHKa. CKOpOCTh XWMHUYECKHX peakiuid W (QaKTopbl, Ha Hee
BIMstonIMe. ['OMOTeHHbIE U TeTepOreHHbIE PEAKIINH.

21. BiusHME KOHIIEHTpAIlMM pPEarupyrolIux BEIIECTB Ha CKOPOCTh pEaKIHH. 3aKOH
JIEHCTBHSI MacC, KOHCTAHTAa CKOPOCTH PEAKLIUH.

22. BiusHue Temrmeparypbl Ha CKOPOCTh XUMHueckoil peakiuu. [IpaBuno Baut-I'odda,
ypaBHEHHE AppeHuyca. DHEprus akTUBAllUd XMMHUECKON peaKInH.
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23. X¥MHUYECKOE PaBHOBECHE B TOMOTCHHBIX cucTeMax. KoHcTaHTa paBHOBECHs. Y CKOpEHHUE
TOMOTE€HHBIX XUMUYECKUX PEAKLUN. [ OMOreHHBIN KaTans.

24. XuMHUYeCKOe paBHOBECHE B T€TEPOreHHbIX cucTeMax. [ 'eTeporeHHbIN KaTanus.

25. dakTopsl, BAUAIONIME Ha XuMudeckoe paBHoBecue. [Ipuniun Jle-IllaTense.

26. PacTBopsl. O01IME TOHATHS O PaCTBOPAX M JUCIIEPCHBIX CHCTEMAaX.

27. PactBopuMocTh BellecTB. MI3MeHeHHe SHTAIBIIUU U SHTPOIIUU IIPU PACTBOPEHHH.

28. KonmuecTBeHHasi XapakTepuCcTUKa pacTBOPOB. CroOCOOBI BBIPKEHUS KOHIICHTPAIUU
pacTBOpOB.

29. PacTBOpBI HEAIEKTPOIUTOB U IEKTPOIUTOB. CUIIbHBIE U CTIa0bIe 3JIEKTPOIHUTHI.

30. Cnabble snexTponutbl. KoHCTaHTa nuccolManud M CTENEeHb AMCCOLMAIMM CIa0bIX
3JIEKTPOJIUTOB.

31. Boxa kak cnaOsbrit anektponut. MoHHOE npousBeieHre BoAbl. BogopoaHbIii MoKa3aTems.
[ToHsATHE O KUCIOTHO-OCHOBHBIX MHAUKATOPAX.

32. TlpousBeneHue pacTBOpUMOCTU. [ uaponu3 comneir. AMGOTEPHBIC IITEKTPOIUTHI.

33. OkucnurenpHO-BOccTaHOBHUTENbHBIE peakiu (OBP). Buast OBP.

34. CteneHb OKUCIEHUS U METOIbI ee pacuera. OCHOBHbBIE OKHCIUTENN U BOCCTAHOBUTEIH.

35. Meromuka COCTaBJICHUS YpPAaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi.
Merton snexkTpoHHOT0 O6ananca. MoHHO-3JIeKTPOHHBIN METOT (METO/T MOTYPEaKIIHiA).

36. Bnusinue cpenpl Ha mporekanue OBP.

37. DnexTpoanble noTeHHanbl. CTpoeHHEe JBOMHOTO 3JIEKTPUIECKOTO CIIOS.

38. HM3mepeHue 5IeKTPOIHBIX TOTEHIUATIOB. CTaHIAPTHBIA BOJOPOMHBIA JJIEKTPOA U
BOJIOPO/IHAS IIKAJIa MOTEHIIMAIOB. P/l Hanps>KeHU METAJUIOB U €r0 CBOKCTBA.

39. l'anbBanunueckue meMeHTsl (['9). AkkymynsaTopsl. TorMBHBIC 3TEMEHTHI.

40. Ionspuzanus u nepeHanpsixenue ['0.

41. Dnextponu3. IlocnenoBaTebHOCTh 3JEKTPOJHBIX MPOIECCOB. BTOpuuHBIE mpoliecch
IIPU BJIEKTpon3e. SIBIeHNE IepEHAIIPSKEHHUS.

42. DAeKTpOIn3 C HEPACTBOPUMBIM U PaCTBOPUMBIM aHOIAMH.

43. KonnuecTBeHHBIE COOTHOIIEHUS MPH MekTponu3e. 3akonbl dapanes. Beixos mo Toky.

44. Koppo3sus metauioB. Buasl koppo3uu.

45. Xumuueckass kopposus. MexaHusm oOpa30BaHMsI MOBEPXHOCTHBIX IUIEHOK. OleHka
CKOPOCTH KOPPO3HUH.

46. DIeKTpOXUMHUYECKast KOPPO3HsL, MEXaHU3M H yCIIOBHUS €€ MPOTEKAHMS.

47. CiocoOsI 3alIUTHI METAJUIOB OT KOPPO3HH.

48. Meramnsl. Pacipoctpanenue u popmbl HAXOKIECHUS METaNIOB B ipupoje. M3BieueHue
MeTaioB U3 pyA. OCHOBHBIE CIOCOOBI BOCCTAHOBJICHHS MeTauioB. [lomyueHue YHCTBIX U
CBEPXUYUCTHIX METAILIOB.

49. Mertannndeckass XUMHUYECKasi CBsi3b. Poib MeTayuinyeckoil cBsizu B (POPMHUpPOBAHUU
(bU3NYECKUX U XMMHYECKUX CBOMCTB METAJIOB.

50. XuMuyeckue CBOMCTBa MeETaIOB. B3anmMmojeiicTBHe METalJOB C BOJOW, KUCIOTaMH,
HIeJI0YaMHU, COJISIMH.

51. d-snemenTbl. OCOOCHHOCTH CTPOCHUS, (PU3UUECKHE U XUMUYECKUe cBocTBa. KucmorHo-
OCHOBHBIE€ U OKHCIIUTEIbHO- BOCCTAHOBUTEIIbHBIE CBOMCTBA.

52. Meramummyeckue cruiaBbl. DU3HKO-XUMUYESCKHIA aHATN3 CIUTaBOB.

53. Komrurekcublie COETUHEHUS d-»eMeHTOB. Honsl d-»neMenTOB KaK
KOMIUIEKCO0OpazoBaTenu. AHHOHHBIE, KaTUOHHbIE M HEWTpajbHble KOMIUIEKCHI. THMBI CBs3ed B
KOMIUIEKCHBIX COeTMHEHUsAX. KOHCTaHTa HECTOMKOCTH.

54. Opranunueckue coequHeHus. Teopus cTpoeHus: OpraHuyeckux coeiuHeHui bytneposa.

55. dyHKuMoOHaNbHBIE TpyHbl. Kiacchl opraHnyecKkrux COeMHEHHH.

56. TTomumepsl. CiocoObI MOTYYEHHS TOTMMEPOB: MOJMMEPU3AIINS U TTOTUKOHICHCAITUS.

57. OU3NKO-XUMUYECKHE CBOMCTBA MOJTMMEPOB.

58. O6macT MpUMEHEHHSI TOJTMMEPOB.
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Bonpoce!l 1711 TOATOTOBKK K 3K3aMEHYy CTylIeHTaM 2 Kypca 4 cemecTpa MO IUCHUIUIMHE
«Xumust 1 pU3NIEecKast XUMUSD».

1. Teopus crpoenus Bemectsa A.M. ByTiepoBa, OCHOBHbIE MTOJ0KECHUS.

2. N3omepust oOpraHMueCKUX COEIUHEHUI.

3. [IpenenbHble yrieBogoponabl. ['oMonoruueckuid psii, U30MEPUs, HOMEHKIATYpA.
CrpoeHue alKkaHOB, IOJNY4Y€HHME, XUMHUYECKHEe cBoWcTBa. OTHenbHbIE MPEACTAaBUTEIM U HX
IIPUMEHEHUE.

4. OTUJIEHOBBIE YIJIEBOAOPOABL. ['OMOJIOTMYECKUI psAll, U30MEpHUs, HOMEHKJIATypa.
CrpoeHue alkeHOB, IOJIyY€HHE, XHMHUYecKue cBoiicTBa. OTAenbHBbIE MPEICTABUTENN M HX
IPUMEHEHHUE.

S. AnUTENeHOBbIE YIIIEBONOPOAbL. ["'oMosorndeckuii psj, M30MepHs, HOMEHKIaTypa.
CrpoeHue alKMHOB, IIOJIyY€HHE, XUMHUYECKHE CBoicTBa. OTnenabHBIE NPEIACTABUTENN U HX
IIPUMEHEHUE.

6. Kayuyku. Metozaps! noiydenus, Gu3ndeckue 1 XuMHIecKkue cBoicTBa. HatypanbHbIit
U CUHTETHYECKHH KayuyK.

7. benzon. Ctpoenue. [lonyuenne. Xumuueckue cBOMCTBA.

8. ®enonsl. Onpenenenre u kinaccuduxanus. CTpoeHHEe U XMMUUECKHUE CBOICTBA.

9. [IpenensHble  OonHOATOMHBIE  cnupThl. ['OomMonoruueckuit  psang,  uU3omepus,

HOMCHKIJIaTYypa. CTpOGHI/IC, MOJIYUYCHHEC, XUMUYCCKHE CBOMCTBA. OTI[GJ'ILHBIG MNpeACTaBUTCIIM U HUX
IMPUMCHCHHC.

10. JIByXaTOMHbBIE€ U TPEXaTOMHBIE CIUPThL. DTUJICHIJIUKOIb, TJIMLUEPUH - MOIYYEHUE U
XUMUYECKHE cBOWCTBa. PacnpocTpaHeHue B mpupoze.
11. Anpneruapl.  ['oMosiormdeckuid  psif, H30MepUsi, HOMEHKJIATypa, TOJy4YeHHE,

xumuueckue cBoiictBa. CtpoeHue KapOOHWIBHOM rpynnbl. OTHENbHBIE MPEACTABUTENM, HUX
IIPUMEHEHUE, PACIIPOCTPAHEHUE B IIPUPOJE.

12. Keronsl. ['oMonornyeckuii psz, H30Mepusi, HOMEHKIIATypa, MOJy4YE€HHE, XUMHIECKUE
cBoiictBa. CTpoeHHe KapOOHUIBHOU Tpymibl. OTIeIbHBIC TIPEICTABUTEIIN U UX 3HAUCHUE.
13.  IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI. ['OMOJOrMYECKHI  psT,

HOMeHKJaTypa, wu3omepus. CrtpoeHue KapOOKcHIbHOM rpynmbl. CrnocoObl MOMy4eHUs |
XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. OTIeNbHbIE NMPEACTaBUTEIN U PaclpOCTPaHEHUE B

pUpoJIE.

14.  Tlpocteie u crnoxubsle 3¢pupsl. Homenkiarypa, nzomepus. CrocoObl MoixydeHus: 1
XUMHYECKHE CBOMCTBA.

15.  JKupsl. XumMuueckue cBONCTBA U CIIOCOOBI MOTYYEHHUSL.

16.  Hurpocoenunenus. ['oMoIoru4ecKuii psa, HOMEHKIAarypa, uzomepus. CTpoeHue
HUTporpymnmsl. CocoObl NOTyYeHUS] 1 XUMUYECKUE CBOWCTBA HUTPOCOECTUHEHHH.

17. Awmunbl. ['omonoruueckuil psia, HOMEHKIATypa, KJIacCU(PUKAIUA, H30MEpHUs.

Ctpoenne aMmuHOB. CriocoObl MONyUYeHUsI U XUMHUYECKHe cBolicTBa. OTAeNbHbIE MPEACTABUTETN U
pacmpocTpaHeHHe B PUPOJE.

3agaumn

1. CMech 3THJIOBOTO W IPOIHJIIOBOTO crupTa Maccod 16,6 T oOpaboTamm HM30BITKOM
HaTpus. [Ipu stom Beiaenunock 3,36 nutpa Bomopoaa. OmpeaenuTs MacCOBYIO OO CIHUPTOB B
CMECH.

2. Ckonbko 0€3BOAHOIO aieraTa HaTpus (B T') U3PAcXO0J0BAIOCH B PEAKIMH C CEPHOM
KHCJIOTOH, €CJTM TIOJYyICHHON YKCYCHOM KHCIIOTOM ObUTO HelTpanu3oBaHo 53 T pacTBopa kapOoHaTa
HaTpUs ¢ MaccoBoi goneit 10%?

3. CKOJIbKO pacTBOpa YKCYCHOM KHCIIOTHI (B T) ¢ MaccoBoi goneir 90% Ttpebyercs st
noiy4deHus 8,8 r 3THIIOBOTO dupa YKCYCHOW KHCIOTHI?
4. CKOJIBKO METHUJIOBOTO cIHUpTa (B T') HEOOXOAMMO OKUCIUTH, YTOOBI U3 MOJIY4EHHOTO

dbopMabaeruaa MokHo ObuTO TIpUroToBUTE 150 T ero pactBopa ¢ MaccoBoi fgoneit 3%?
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5. [Ipu moaHOM cropanum yrieBoa0poia oOpa3oBajics OKCU yriepoaa, maccoi 0,88 r
1 BoJel Maccoit 0,36 1. OTHOCHTENbHAS TUIOTHOCTH YTJIEBOZ0POAA Mo BoAopoay paBHa 21. Haiinute
MOJICKYJISIPHYIO (POPMYITy YTIeBOJOPOIA.

6. [Mpu cxuranuu 2,8 r Obuto nosiyueno 8,8 r oxcuma yriepona (IV) u 3,6 r Bojbl.
[TnoTHOCTH Ta3a mo Bomopoxy paBHa 14. Ompenenuts MOJEKYISIPHYIO (OPMYIy razo00pa3HOTo
BemecTBa. CKOJIBKO MypaBbUHOTO anbaeruna (B a1 npu H.Y.) morpedyercs ans momydenust 16 r
pacTBOpa METHUIIOBOTO CIIUPTA ¢ MaccoBoit nonei 20%?

7. [lpy momHOM CropaHud yriieBojgopona obpasoBaics okcua yraepoaa (V)
kosmdectBoM 0,2 MO M CTOJNBKO e BOjabl. OTHOCHTENIbHAS TUIOTHOCTH YIJIEBOAOPOJAA IO
kuciopoay pasHa 0,875. Haitnure Monekyisipayto ¢hopMmyiny yriieBoaopoa.

8. [Ipu mosHOM cropaHuu yrieBojgopoaa obpaszoBaicst okcun yriepoaa (V) maccoit
3,52 r u Boasl Maccoit 0,72 r. OTHOCHTENBHAS TUIOTHOCTh YIIIEBOAOPOA 10 Bo3AyXy paBHa 0,896.
HaiinguTte Monekynspayio Gpopmyiny yrieBoaopoaa.

9. [lpu monHOM cropaHuu YyriieBojgopoaa obpasoBaics okcun yriiepona (IV) B
kosmmdectBe 0,5 monb u Bonma Maccort 9,0 r. OTHOCHTENBHAS TUIOTHOCTH YIJICBOJOPOA IO a30Ty
pasna 1,5. Haitnute Mosiekynsipayto hopmyiy yrieBoaopoa.

10. N3 xakoi Macchl TEXHHUECKOTo Kapouaa kanbius, coaepskamiero 80% CaCz. MOXXHO
nony4uTh 60 KT yKCYCHOU KHCIOTHI?
11. Cwmecp OeHzonma u TOdyosia Maccoil 22,26 T moaBepriad OpoMHpOBaHUIO 0e3

KaranuzaTopa. BeiaenuBmuiicss mpu 3ToM OpOMOBOIOPO MOTIOTHIA BooM. Jyis HeWTpamu3zauuu
oOpa3oBaBIIerocsi pacTBopa morpedosanock 168 r pacTBopa ruapokapOOHATa HATPUS C MAaCCOBOU
noneit 10%. Onpenenute MaccoBble 10JIM OEH30J1a M TOIYOJa B UCXOAHON CMECH.

12. Cxkomnbko »¢upa nomkHO oOpaszoBaThesi mpu B3ammojeiictBuun 20 r pacTtBopa
YKCYCHOM KUCIOTHI ¢ MaccoBoi goseit 90% u 15 r metunoBoro crnupta ¢ MmaccoBoit poneit 90%?
13.  IIpomyKThl HOJTHOTO CrOpaHusi B U30BITKE KUCIOPOAa CMECH TaHa M MPoOIaHa, 00beM

KoToporo paBeH 6,72 n (mpu H.y.), oOpaboTasii WU30BITKOM W3BECTKOBOH BOJIBI, IPHYEM
obpazoBasiock 80 r. ocagka. KakoB KOTHMYECTBEHHBIN COCTAB CMECH?
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[Tpumep sK3aMeHAIIMOHHOTO OnieTa

MMHUCTEPCTBO HAYKH U BBICIIET'O OFPA3OBAHU S POCCUMCKON ®EJIEPALIMN
®denepanbHOE TOCYIAPCTBEHHOS aBTOHOMHOE 00pa30oBaTeIbHOE YUPEIKIACHHE BRICIIIET0 00pa30BaHUs
«MOCKOBCKHMM NOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM IMMOJIUTEX)

®DakynpTeT XUMHUIECKOH TexHoIoTHH 1 bnoTexHomorun, Kadenpa «XumbuoTex»
JuctummuHa « XuMus 1 pu3ndeckasi XUMUSD

O6pa3zoBatenbHas nporpamma; 27.03.05 MuHoBaTHKa

Kypc 2, cemectp 3

9K3AMEHAILIMOHHBIN BUJIET Ne 16.

Bompoc 1. B paBHBIX 00beMax pa3MYHBIX Ta30B MPH OJUHAKOBBIX YCIOBHUSAX COJIEPIKUTCS OJWHAKOBOE
YHUCIIO MOJIEKY.

1) 3akoH IPOCTHIX OOBEMHBIX OTHOIIICHUH,

2) 3akoH ABorapo,

3) 3aKOH ITOCTOSIHCTBA COCTABa,

4) 3aK0OH MPOCTBIX KPATHBIX OTHOIICHHUH,

5) 3ak0H SKBHBAJIICHTOB.

Bonpoc 2. Menbuaiiiias XAMHYECKU HEJISTMMasl YaCcTHUIIA SIIEMEHTA -
1) Mounekya,

2) Atowm,

3) DKBUBAJIEHT,

4) Monb,

5) Uon.

Bomnpoc 3. BajieHTHBIN 3JIeKTPOHHBIN CJIOH aToMa TeJuTypa HMeeT KOH(PUTypaIuio:
1) 5s°p?,

2) 65%p*,

3) 5d*6s?,

4) 4d*5s?,

5) 4d55s?,

Bormpoc 4. HanpaBieHHOCTh opOuTaneld B IpOCTPAHCTBE M COOCTBEHHBIN MEXaHUYECKHII MOMEHT JIBIDKEHUS
AJIEKTPOHA ONMHCHIBAIOTCSI KBAHTOBBIMU YHCIIAMH -

Dn, I

2) 1, my;

3)n, m;;

4) m;, ms;

5) 1, ms.

Bonpoc 5. ®opmMy TeTpasapa uMeeT MoJIeKyIa. . .

1) PCls,

2) CoHa,

3) H3POy,

4) HCl,

5) SFe.

Bomnpoc 6. CBsizn pacrioyiosKeHbl B MOPSIKE YBETHUSHUS UX JITTHHBL:
1) H-1 - H-Cl — H-Br,

2) H-Br - H-Cl — H-I,

3) H-Cl - H-1 - H-Br,

4) H-Cl - H-Br —» H-I,

5) H-1 - H-Br — H-CI.

Bormpoc 7. Ykaxkurte THIT XUMUYECKOW CBS3H B MOJIEKYJIE TUPU/IA JTUTHSL.
1) KoBaNieHTHAs HEMOJAPHA,

2) KOBAJICHTHAsI TIOJIIpHAs,

3) BoJOpoOHAas,
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4) Merayuinyeckas,

5) nonnas.

Bomnpoc 8. Kak usmeHuTCst ckopocTh peakini 2SO0y +02ry=2S0sr), eciu [SO2] yBenuunth B 3 pasa?
1) yBenuuutcs B 3 pasa,

2) yBenuautcs B 9 pas,

3) ymenbiutTes B 3 pasa,

4) ymenbiutes B 9 pas,

5) He u3MeHuTCS.

Bonpoc 9. PaBHoBecue B cucteMe Hyry + Clagy = 2HCln; —AH cmecTutes a) mpu yBeTUUeHHH TaBICHUS, 0)
YMEHBIIICHUH TEMIIEPATYPHI ...

1) a) BupaBo, 6) BIpaBo;

2) a) B1I€BO, 0) BJICBO;

3) a) He cMecTUTCs, 0) BIIPABO;

4) a) BieBo, 0) BIpaBo;

5) a) He cmecTUTCS, 0) BICRBO.

Bompoc 10. KonruecTBO pacTBOPEHHOTO BEILIECTBA B €IMHUIIE 00beMa PacTBopa -

1) maccoBas 1o,

2) MOJISIpHAsI KOHIICHTPALIHS,

3) HOpMasIbHAs KOHIICHTPAIIHS,

4) MousIbHAs KOHIICHTpAIINS,

5) MonbHas 107,

Bompoc 11. Kakas u3 npeanoskeHHBIX peakiiuii He UaeT 10 KoHna. [IpuBeauTe noOHHBIE YpaBHEHUS pPEeaKIIni.
1) Fe(OH),CI + NaOH = Fe(OH)s + NaCl,

2) Cr(OH); + 3KOH = K5[Cr(OH)s],

3) BaCl, + H,SO4 = BaSO4 + 2HCI,

4) ZnS + 2HCI = H,S + ZnCl,,

5) Ca(NO3), + 2HCI = CaCl; + 2HNO:s.

Bompoc 12. Kakast cpena u kakoBo 3Hauenue pH pactsopa, conepskaiero 3-10-° mob/in nonos H+?
1) kucnast cpena, pH = 5,477,

2) kucnas cpeaa, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menounas cpena, pH = 9,52;

5) meiirpasibhas cpena, pH = 4,5.

Bonpoc 13. Kakas conb mojsepraercsi THIpOJIN3y, Kakas cpejia B pacTBOpE 3TOH cou?

1) Na,SOa, xucnas;

2) NazSOs3, menounas;

3) NazSO0s, kucmas;

4) NazSOs, menounas;

5) BaSOs, kucnas.

Bompoc 14. Kakyro crernenp okucieHus umeet xpom B Mosiekysie Nas[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bompoc 15. B kako#i cTpoke IMoJ IMMyHKTOM a) IMPUBEACH METall, PaCTBOPSIOUINICA B COJSHON KHCJIOTE, a
noj nmyHKToM b) B pacTBope runpokcuaa Hatpus? OTBET HOATBEPANTE YPABHEHUSIMHU PEAKIIUii.

1) a) Fe, b) Al

2) a) Cu, b) Fe;

3) a) Al, b) Cu;

4) a) Ag, b) Al,

5) a) Fe, b)Ag.

Bompoc 16. PaccTaBbTe KOIPPUITUEHTHI JIEKTPOHHO-HOHHBIM METOIOM, YKOKHTE UX CYMMY B YpaBHEHHH:
KMnO4 + HNO; + H,SO4=MnSO4+HNO3+KSO4+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bonpoc 17. Kakumu KHCIOTHO-OCHOBHBIMH U OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIMU CBOHCTBAMHU 00JIaaeT
okcua mapratnna (V1) — Mn;O;? [epBoe monTBepaute ypaBHEHUSIMHU PEAKIIUIA.
1) OCHOBHBIMH, OKUCITHTEIbHBIMU;

2) KUCTIOTHBIMHU, BOCCTAaHOBUTEIILHBIMH;

3) KHUCIIOTHBIMH, OKHCITUTEIIbHBIMH;

4) OCHOBHBIMH, BOCCTaHOBHTEIbHBIMU.

5) aM(poTepHBIMHU, OKHCITUTEIBHBIMU U BOCCTAHOBUTEIILHBIMHU.

Bomnpoc 18. B kakoii u3 coneii 3apsii; KOMITIEKCHOTO HOHA paBeH —37

1) K4[Fe(CN)s],

2) [CU(NH3)4]SO4,

3) K2[Pb(OH)4],

4) Naz[Co(NO2)s],

5) Kz[Hgl].

YTBepkIeHO Ha 3acefanuu Kageapsl «XumMbuorex» ot «_ » 20 __ 1., mpoTtokon No

3aeayromuii kadenpoit «Xumbuorex» T.N. I'poMOBBIX
Cemectp 1

[IpuMep KOHTPOJIBHBIX BOIPOCOB JJIS JIONYCKa K BBIIOJIHEHUIO JJAOOPAaTOpHON paboTe 1o
TeMe «XHUMHUYECKasi KHHETUKa»

1. Jlaiite onpeneneHue CKOPOCTH XMMUUYECKON pPeaKLny.

2. Jlaiite hopMyIHpPOBKY 3aKOHA JICHCTBHUS Macc Il TOMOT'€HHOM U TeTePOTeHHON peaKIuii.

3. [laiite omnpeneneHne KOHCTaHThl CKOPOCTH XMMHYECKON peakuuu. OT Kakux IapaMeTpoB
OHA 3aBUCHUT?

4. OxapakTepu3yiTe BIIMSHUE TEMIIEpaTypbl HA CKOPOCTh XMMHUYECKOH peakiuu (IpaBuiio
Bant-T'odda).

5. [IpokommenTupyiiTe ypaBHeHHe AppeHuyca. [laiite onpeneneHue YHEPTUN aKTHBAIUH.

6. Uro Takoe katanmzatop? KakoB MexaHusM JeiicTBus karanuzaropa? [IpuBenure npumepsl
TOMOTE€HHOT'O ¥ T€TEPOr€HHOI0 KaTaau3a.

7. JlaiiTe onpenenenns oOpaTUMON XUMUUECKOW peakMyi U XUMHUYECKOTO PABHOBECHSI.

8. JlaiiTe BBIBOJ] KOHCTAaHTBI XUMHUYECKOTO paBHOBecHs. OT KaKMX MapaMeTpoB OHA 3aBUCUT?

9. Haiite dopmymupoBky mnpunnuna Jle-Illarense. IlpuBenure mnpumep oO0paTUMOA
XUMHUYECKON peakiiu, 0ObsICHUTE, KaK HHTEHCUBHOCTh Pa3IMYHBIX MApaMETPOB MOXKET BIMATH Ha
CMELIECHUE PABHOBECUS PEAKIINH.

10. Yro Ttakoe (azoBele paBHOBecus? [laiite onpeneneHus MOHATHAM: (haza, KOMIIOHEHT,
HE3aBUCHMBbIl KOMIIOHEHT, CTETIEHb CBOOO/IBI.

11. Chopmynupyiite npasuio (a3. PaccmoTputre MOHO-, M- U UHBapUaHTHBIE CUCTEMBI HA
puMepe auarpaMmbl cocTostHusL BoJbl. Ilomb3ysick ypaBHenwem Kitaneipona-Kiayszmyca, Ha
npUMepe 3TOM JAuMarpaMMbl PacCMOTPUTE 3aBUCHUMOCTb TeMIepaTypbl (a30BOro mnepexoaa ot
JIaBJICHMSL.

12. Yrto Takoe TepMHUYECKUH aHaNu3, A7 4Yero oH mnpumensercs? Kak 1Mo KpuBbIM
OXJIAXKJIEHUS CTPOSIT JUarpaMmbl COCTOSTHUSA?
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BapuaHTbI JOMAIIHUX KOHTPOJILHBIX PadoT mo TemMe «Metauibl d-cemeiicTBa».

3aganue 1. CocTraBbTe NOJTHBIC MIEKTPOHHBIE POPMYIIBI U Tpadudeckre GopmMyIbl
BAJICHTHOTO CJIOS DJIEMEHTOB (-cemeiicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 | 25,76 | 24,77 |27,74 | 40,73 | 42,75
Bapuant 9 10 11 12 13 14 15

DOnemeHnTt Ne 45, 30 22,79 | 44,72 | 29,41 |26,41 |4757 | 48,89

3ananme 2. CoctaBbTe (POPMYIBI OKCHAA U TUAPOKCH]IA METAIJIA B YKa3aHHOW CTETIEHU
okucnenus. [IpuBenure ypaBHeHU peakLuii, JEMOHCTPUPYIOIIME KUCIOTHO-OCHOBHOM XapakTep
3TUX COEIUHEHUI.

Bapuant 1 2 3 4 5 6 7 8
MeTtamn V+5 Mn+2 Cr+3 Fe+2 Ni+2 Cu+ Mn-+7 Cr+e
Bapuant 9 10 11 12 13 14 15

MeTaia Ag+ Cu-* Cr+2 W6 Mo<* Zn+2 Mo+s

3aganue 3. PaccraBbre K03 duimeHTs B mpuBeneHHbIX cxemax OBP, monp3ysics meTogom
MOJTypeakluid. YKaxuTe, KaKylo poiib B IPUBEICHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PEaKIMsIX UTPArOT COCTUHECHUs 0-METa/UIOB, B KAKOW CTEIICHH OKUCIICHUS MPH STOM HaXOIUTCS

MeTa?
Bapuant | Cxemsbl peakuuit

. Fe(OH), + O, + H,0 — Fe(OH)
KMnO;4 + KI + HyS04 — I + MhSO4 + K,SO4 + H,0

5 KMnO, + KI + H,0 — |, + MnO; + KOH
Co0,03 + HC|(KOHH) — CoCl, + Cl, + H,0O

3 KNO; + K,Cr,0O7 + HNO3; — CF(N03)3 + KNO3z + H,O
KMnO,4 + KNO; + KOH — K;MnO4 + KNO3 + H,O

4 KMnO, + Cr2(804)3 + KOH — K,CrO4 + KoMnO4 + H,0 + K,SO
FeCls; + KOH + Br, — KyFeO4 + KBr + H,O + KCI 4
K>FeO4 + NH; = N> + H,O + KFeO, + KOH

5 K>Cr,07 + Kl + H,SO, —» Cr2(304)3 + I, + H,O + K»,SOq4

6 KMnO4 + H,0;, + H,SO4 — MnSO4 + Os + KoSO4 + HO
FeCls + KI — FeCl, + I, + KCI

7 K>Cr,07 + SO, + H,SO, — CI’2(SO4)3 + K>SO, + H,O
MnO, + HCI - MnCl, + Cl, + H,O

8 CI’2(SO4)3 + PbO, + KOH — K,CrQ4 + PbSO,4 + H-,O
KMnO,4 + H,O + KNO2 - MnO;, + KNO3; + KOH

9 KMnO4 + Na;SO3 + H,SO4 — KySO4 + MNSO4 + HoO + Nap,SO
Cr,03 + NaOH + KNO3; = Na,CrO4 + KNO, + H,O 4

10 KMnO; + Na;SO3 + NaOH — KoMnOg4 + NapSO4 + H, O
FeSO4 + KoCroO7 + HSO4 — F92(SO4)3 + K>SO, + Crz(SO4)3 + H,0

11 CF(OH)g + Br, + KOH — KyCrO4 + KBr + H,0
KMnO, + KOH + KNO,; - Ko;MnO4 + KNO3 + H,0O

12 K>Cr,07 + H3PO3 + H,SO4 — sz(SO4)3 + H3PO,4 + K,SO
KMnOy4 + K2SO3 + H20 - MnO; + K,SO4 + KOH 4

13 KMnO,4 + H,S + H,SO4 — MnSO4 + S + KoSO4 + H,O
Sn + HNO3(p) — Sn(NO3)2 + NH/NO3 + H20
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14 PH3; + CuSO4 + H,O — H3PO4 + Cu + HSO

K,Cr,07 + SnCl, + HCI — SnCl4 + CrCls + KC' + H,0
15 FeCl; + SO, + H,O — FeCl, + H,SO, + HCI

KNO; + K2Cr207 + HNO3 — Cr(NO3)s + KNO3 + H20

7.3.2. IlpomexxyTouHas aTTecTanus

[IpomexxyTouHasi arrectamus IpoBoauTCs Ha 3 U 4 ceMecTpax 2 Kypca oOydeHus B Gopme
3a4eTa U 9K3aMeHa (COOTBETCTBEHHO).

CTyneHT J0oImycKaeTcs 10 cJaud SK3aMEHa, €CJIH BBITIOJTHEHBI CIICAYIONIHE BUBI paOoT:

- BBITOJIHEHBI U 3aIIUIICHBI Ja00opaTopHbIe padoThI;

- IPOIICHBI TECTOBBIC 33JaHNUs TI0 BCEM TEMaM Kypca ¢ pe3yabTaToM He Hinke 60%;

- BBITIOJIHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OIICHKY HE HU)KE «YIOBJICTBOPUTEIBHOY.




