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1. ]_Ie.]'ll/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3yJabTaThbl Oﬁy‘{eHI/Iﬂ o JTMCHMUIIJINHE

[lenpt0 OCBOEHHUS AMCUUIUIMHBI «XHUMUS» sBiISeTCs (OPMHUPOBAHHE Yy CTYIEHTOB
XMMHUYECKON TMOJTrOTOBKM I10 BOIPOCAM, CBSI3aHHBIM C IPUMEHEHHUEM OCHOBHBIX XUMHYECKHX
3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKaHUs XMUMHUYECKMX peakUuil Juid pelIeHus KOHKPETHbBIX
NPaKTUYECKUX 3a/a4 B OOJIACTH HKOJIOTUYECKOW M TPOU3BOACTBEHHOW O€30MacHOCTH, a TaKXke
IPUPOAOOXPAHHBIX OMOTEXHOJIOTHIA.

3amaun IUCHMIUIMHBL CO3JJAHHE TEOPETHYECKOW O0as3bl IUII OCBOEHUS IIOCIEIYIOLINX
JUCLUIUINH, B KOTOPBIX PAcCMaTpUBAIOTCS CBOMICTBA MPOCTBIX M CIOKHBIX BEILIECTB, a TAKXKe
METO/bI MX MOJYYEHUS U UCCIENOBaHus s Hanbosee 3(pPEeKTUBHOIO MCIOJIb30BAaHU B 00JacTH
HKOJIOTMYECKOM U TPOU3BOJCTBEHHONW O€30MaCHOCTH, a TaKXkKe MPUPOJOOXPAHHBIX OMOTEXHOJIOTUH.

OOyueHue 1Mo AMCHUIUIMHE «XUMHS» HampaBiIeHO Ha (OPMHUPOBAHUE Yy OOYUYAIOUIMXCS
CJICAYIOUIMX KOMIIETCHIIUHI:

Koa u HauMeHOBaHHEe KOMIIETEHIIM I I/IHI[I/IKaTOPLI JOCTHIKCHUSA KOMIICTCHIIUN

VK-1. Crocoben ocymiectBiATh | UYK-1.1. Ananusupyer 3amady, BbLICHSAS €€
MOUCK, KPUTHICCKUN aHAIM3 M CUHTE3 | 0a30BBIE COCTABIISIFOIIHE.

uHpopmanuu, npuMeHaTs cuctemusnii | UYK-1.2.  OcymecTBisier MOHWCK, KPUTHYECKH
MOAXOJ JUIS PEIICHUs TOCTABJICHHBIX | OIICHUBAET, o0oOmmiaer,  cucreMaTHU3UpyeT U

3ajad. pamkupyeT HHpOpMaIHio, TpeOyeMyIo sl pelIeHHUs
IIOCTABJICHHOM 3a/1a4H.
NYK-1.3. PaccmatpuBaer U npeiaraet

palMoHaIbHBIC BAapUAHTHl PELICHUS IOCTaBJICHHOMN
3a/1au, UCTOJb3Yysl CUCTEMHBIN MOIX0/, KPUTHUYECKH
OLIEHUBAET UX JOCTOMHCTBA U HENOCTATKHU.

B pe3ysabTaTe 0cBOeHUSI TUCHUILIUHBI 00y4aloluiics 10/KeH

3HaeT O0COOCGHHOCTH CTPOCHHS aroMa »JJIEMEHTOB, WCXOAS W3 UX TIOJOXKEHUS B
NEPUOANYECKON CUCTEME; MPUPOIY XUMHUYECKOW CBSI3U B PA3MYHBIX THIIAX MaTepUasoB, CBS3b
XUMHUYECKOT'O COCTaBa ¢ MEXaHUYECKUMHU, TEXHOJIOTHUYECKUMU U JIP. CBOMCTBAMH.

YMeeT TOTOBUTH PacTBOPHl XMMHUYECKHX BEIIECTB 3aJaHHON KOHIIEHTPAIUH; OMPEICIAThH
M3MEHEHUE KOHIIEHTPAI[UU BEUIECTB MPU MPOTEKAHUN XUMHUECKUX MPOIIECCOB.

Baaneer meTomamu ornpeeiieHus] KOHIICHTpauy 1 pH pacTBOpOB BelIecTB.

2. MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlucuuIinHa OTHOCUTCS K OCHOBHOM 4acTu, GOpMUPYEMOM yHaCTHUKaMH 00pa30BaTEIbHBIX
oTHoIIeHu 61oka b1 «ucuunmuas! (MOIYITN)».

JucuuminHa Oa3upyercss Ha CICIYIONIMX, MPONICHHBIX JUCHUIDIMHAX: «bHonormdeckue
OCHOBBI TeXHOC(hEepHOI OE30ITaCHOCTIY, « DKOJIOTHS.
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3. CTpyKTYypa U coepKaHue AUCHUTITIHHBI

OO0mmast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIIsIeT 6 3a4eTHRIX eauHMII (216 Jacos).

3.1  Buabl yueOHO# padoThI U TPYA0EMKOCTH

(mo dopmam oOyueHus)

3.1.1. Ounas dpopma oOyueHUs

Ne B B110i DAG KouauvecTBO CemecTpbl
w/n uJ yueOHoi padoThl 4ACOB 1 >
1 | AyautopHble 3aHATHS 102 48 54
B TOM YHCIJIE:
1.1 | Jlekumm 34 16 18
1.2 | CemuHapckue/MpakTUYECKUE 3aHATUS - - -
1.3 | JlabopaTtopHbIe 3aHATHS 68 32 36
2 | CamocTosiTesibHas paboTa 114 64 50
3 | llpomexxyTouHasi aTTeCTANMS
3auet/nud.3auer/IK3aMeH IK3aMeH,
JK3aMeH 9K3aMeH
IK3aMeH
Hroro 216 112 104
3.2 Temaruuyeckuii MJIaH U3yYeHHUS TUCHUINIHHBI
(o dopmam oOyueHus)
3.2.1. Ounas ¢popma oOyueHus
TpyroeMkocTb, Yac
AyautopHasi paéora =
D © o E'é E
Ne Pa3zjensl/TeMbl ° < g % o i w« | % g § =
n/n JTUCIUIIINHBI 3 E} § 2 E e E & 8 2 S
2 $ |EEZ| 22| E2| &
= |E5% 8% 22| ¢
SE |8 |E%3
@)
1 2 3 4 5 6 7 8
Cemectp 1 112 16 32 64
1.1| BBenenue 2
1.2| Pa3nen 1. OcHOBHBIE XUMHUYECKHUE
TIOHSTHUSA U 3aKOHBL. ATperaTHbIe 1 4
COCTOSIHUSI BEILIECTB.
1.3| Pa3nen 2. OcHOBHBIE KJIACCHI 1 4
HEOPraHMYECKUX COCAMHEHU.
1.4| Paznen 3. CtpoeHue aToma. 1 4
1.5| Paznen 4. Xumuueckasi CBsI3b. 1 4
1.6| Paznen 5. Xumunueckas ) 4 6
TEPMOJIMHAMUKA.
1.7| Pa3nen 6. XuMuueckass KHHETHKA. 2 4 6
1.8| Paznen 7. PactBopsl. JlucnepcHbie ) 6 6
CUCTEMBI.




n/n

Pa3znenni/Tembl
JTUCIUTIINHDI

TpynoeMKoOCTb, 4ac

Bcero

AynutopHasi padora

Jlexun

Cemunapckue/
PaKTHYECKHE
3aHATUA
JlaGopaTopHbie
3aHATHUS

[IpakTnueckas
MOJrOTOBKA

CamocrosarebHas
paGora

2

(V)]
(o)}

3

1.9

Pasnen 8. OxkucaurenbsHO-
BOCCTAHOBUTCIIBHBIC peaKHI/II/I.

N

1.10

Pa3znen 9. Dnexrpoxumuueckue
TPOLIECCHI.

1.11

Paszen 10. O0wmume cBoliicTsa
METAJIJIOB.

1.12

Pasznen 11. Merauisl d-cemeiicraa.

1.13

Pazzen 12. KommiekcHbie
COEIUHEHMUS.

Cemectp 2

104

18

36

50

2.1

Teopuss  XUMHUYECKOTO  CTPOEHHUS
OpPraHNUYEeCcKuX COEMHEHUII.
Knaccudukanmus. Howmenknarypa.
Knaccudukanus OpPraHUYeCKUX
peaKuuid.

2.2

Karaim3 opramudeckux peakuui.
CaoiicTBa OCHOBHBIX KJIaCCOB
OPraHNu4eCKUX COCMHECHUMN.

23

AnKaHbBl, TIONy4YeHUE, CTPOECHHE,
cBoiicTBa. [{ukioankaHbl.

24

HenpenenpHbie YTIEBOIOPOIbIL:
AJIKCHBI, AJIKWHBI, aJIKaINCHBI.
Crpoenue, TmOIy4YeHHE, CBOMCTBA.
ApomaTHYeCKue COeTMHEHUSI.

2.5

OHOaTOMHEIE CITUPTHI: o0mue
CBeJIeHHE KUCJIOTHBIE CBOMCTBA.

2.6

MHOroaroMHbl€ CHUPTHL, MPOCTHIC
3QUpHL: TOJly4eHUE, CTPOCHHE H
CBOIiCTBA.

2.7

[TonyueHue, cTpoeHHWE M CBOMCTBA:
THOCIIHPTOB, THO(ECHOJIIOB,
THOY(UPOB.

2.8

[Tonydyenue, cTrpoeHne H CBOMCTBA
HUTPOCOEIUHEHUH,
JTNa30COCTUHECHUM, AMHUHOB.

2.9

Anbaerumapl, XUHOHBI, KCTOHBI,
KapOOHOBBIE KHUCIIOTHI: TOJy4YECHHE
CTPOCHHUE u CBOMCTBA.
ApomaTtuyeckue aJIbICT U b u
KCTOHBI.

2.10

FeTepOHI/IKJII/I‘IGCKI/Ie COCIMHCHNSI.
3JI€M€HTOOpFaHI/I‘I€CKI/Ie COCIMHCHNSI.




TpynoeMKoOCTb, 4ac
AynutopHasi padora =
=
EHERERE
Ne Pazjeinl/TeMbl o < SEs| Ex| EE| 88
Q
n/n AUCHUTLTAHBI 3 = & 2 = S = 2] 838
[ M oo E oo E E o) = S
O E B3 (== » ; 0
= = % 1) Lg 1) s o =
8 g s s = =
= O
1 2 3 4 5 6 7 8
2.11| Ilentunpl, OenkH, TPOTCHHOTCHHBIC 1 3 6
AMUHOKHCIIOTHI, YTJICBOJIBI.
HTroro 216 34 - 68 - 114
33 Conep:xxanue TUCHHUILTHHBI
Cemectp 1

BBenenune

XuUMHS KaKk 4acTb €CTECTBO3HAHUS — HayKa O BEIIECTBAX M MX IpeBpalleHusx. Buubl
XUMHYECKHX peakiuil. CBs3b XUMUU C OPYTMMH HayKaMmH. 3HA4eHHE XUMUU B (DOPMHUPOBAHUU
MBIIUICHHS B U3YYEHUH MIPUPOJIBI U PA3BUTUH TEXHUKU. XUMUS U POOIIEMBI YKOJIOTHH.

OcHOBHbBIE XUMHYECKHE MOHATHS U 3aKOHbI. ATperaTHble COCTOSHHUS BeIeCTB.

XuMHUs — HayKa O BEILECTBAaX U MX MPEBpAIICHUAX. ATOMHO-MOJIEKYJISIPHOE yU€HUE. 3aKOH
MIOCTOSIHCTBA COCTaBa. 3aKOH MPOCTBIX KPATHBIX OTHOLIEHUH. ATOMHBIE M MOJIEKYJISIPHBIE MacCChI.
KonunuectBo BemecTBa. 3akoH ABoraapo. 3aKOH MPOCThIX 00bEMHBIX OTHOIIeHUH ['eli-JIroccaka.
3aKOH 3KBUBAJIEHTOB. ['a30BbI€ 3aKOHBI.

OcCHOBHBIE KJIaCCHI HEOPraHUYECKUX COeIMHEHUI.

Knaccudukanusa neoprannueckux pemiecTB. Kimaccuduxarus peakuuii B HEOPraHUYECKOM
xumun. HomeHnknarypa, nojiyueHne U XUMHYECKUE CBOWCTBA HEOPraHMYECKUX BemecTB. OKCUIBI.
OcnoBanus. Kucnotsl. AMdorepubie rugpokcubl. Conu.

Crpoenne aToma.

Hcropus pa3BuTus yuyeHHUs O CTpOeHUU aToMa. KBaHTOBO-MeXaHUUYECKask MOJENb CTPOEHUS
atoma. KBantoBble uncna. CTpoeHHE MHOTOAIEKTPOHHbIX aTroMoB. Ilepuoaunueckuii 3akon JI.U.
Mengeneesa. [lepuoanueckas cucrema J[.M. MenzaeneeBa. DiaeKTpoHHas KOHGUTYpALMs SJIEMEHTA.
H3MeHeHne CBOMCTB 3JIEMEHTOB B IIEPUOJAX U IPyIIIaX.

XuMu4yeckas CBfi3b.

Xumuueckasi cBsi3b. O0pazoBanue u cBoricTa. [losspHocTh cBsi3u. [lonspuszyemMocTs CBsI3M.
DOHeprus Y JUIMHA CBA3U. HampaBieHHOCTh KOBaJeHTHOM CBsi3HM. MexaHM3Mbl 00pazoBaHUs
KOBaJICHTHBIX cBsi3edi. OOMEHHBIN MexaHu3M. [[oHOpHO-akIenTopHbId MexaHu3M. HaceimaemocTtsb
— CBOICTBO KOBaJEHTHOU cBsi3u. MlOHHAs XxuMHUYecKas CBA3b. MeTol BaJeHTHBIX cBA3ed. MeTton
MOJIEKYJISIpHBIX opOuTaneid. CBs3bIBarolMe U paspbixisomue opoutanu. Ilopsanok u sHeprus
CBS3M. OIIEKTPOHHbIE KOHQUTYpaluu MOJEKyld. Meramnueckas CBsi3b. MeEXMONEeKyIspHOe
B3aumozelicreue. Ban-nep-BaanscoBel cwiibl. BogopoaHas cBs3b. XUMHUYECKas CBSI3b U CTPOCHHE
BemiecTB. OOmias XapakTepUCTHKA >KUIKOTO COCTOSHUS. XapaKTepUCTHUKA CBOWCTB BEIIECTB B
TBEPJAOM COCTOSTHUU.

XuMuveckasi TePMOJUHAMMKA.

OcHoBHble TOHATUSA U omnpeaencHuss. DyHKIUS COCTOSIHUSA. BHYTpeHHsIsT 3Heprus.
Ouranbnus. 3akoH ['ecca. Durponus. Dueprus ['ub6ca.

XumMHuyeckass KHHETHKA.

CKOpOCTh XMMHUYECKON peakuuu. BiusHHEe KOHUEHTpaluu pearupyrolux BEIIeCTB Ha
CKOpOCTh peakuuu. BinsHue TemmepaTypsl Ha CKOpPOCTh XMMMYECKOH peakuuu. Biunsnue
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KaTaju3aTOpoOB Ha CKOPOCTh XHMHueckoil peakuuu. Peakuus benoycosa-KaboTuHckoro.
Xumnueckoe papHosecue. [Ipuanun Jle-llarense. @a3oBbie paBHOBeCUS. TepMUUECKUI aHAIINS.

PactBopsbl. /[ucniepcHbie CHCTEMBI.

PactBopbl kak romoreHHsle cucteM. Boga. CnocoObl BbIpaKEHMsI COCTaBa pPacTBOPOB.
PactBopuMocTh BeliecTB B Bojie. M3MeHeHNe SHTaNbIUU U SHTPONUU IIpU pacTBOpeHuH. CBoiicTBa
pa30aBIICHHBIX MOJIEKYJISIPHBIX pacTBOPOB. 3akoH Paymsi. [loHmkenue temriepaTypbl 3aMep3anusl U
MOBBILICHHE TEMIIEPAaTyphl KUMEHUS Pa30aBIEHHBIX MOJEKYISIPHBIX pacTBOpoB. OcMoc. PacTBopsl
anekTponuToB. CremeHp nucconuanuu. Jluccouuanusi CiadbIX AJIEKTPOIUTOB. Teopusi CHIIBHBIX
aMekTponuToB. Peakunu oOMeHa B pacTBOpax SJEKTPOIUTOB. Bojga kak crnaOblii 37IEKTPOJIMT.
Bonmoponusiii mokazarens. bydepubsie pactBopbl. ['maponu3 coinei. JlucnepcHble CHCTEMBI.
Konnmounueie pactBopsl. OOmIue MOHATHS O JIUCHEPCHBIX cUcTeMaX. [[OBepXHOCTHBIC SIBICHHS.
CaMomnpou3BOJbHBIE  TOBEPXHOCTHBIE  mpouecchl.  AncopOuusa.  CTpoeHHe  JIBOMHOIO
AIEKTPUYECKOTO CJI0sl Ha TpaHuIle panena (a3. DIeKTpUUecKrue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
MeTobl MOTYYCHHSI KOJUIOMTHBIX PAacTBOPOB. OYHCTKA KOJUIOWIOB. MeMOpaHbl U MEeMOpaHHBIC
IpoLecChl. YCTOWYMBOCTh KOJUIOMAHBIX cucTeM. Koarynisiuss KOJUIOMAHBIX — pPacTBOPOB.
Onrtuyeckre  CBOWCTBA  KOJUIOMIHBIX  pacTBOpoB.  CTPYyKTypHO-MEXaHWYECKHE  CBOWCTBA
JUCIIEPCHBIX CUCTEM.

OKHCIUTEIbHO-BOCCTAHOBUTE/ILHbIE PEAKINH.

Onpenenenue creneHu okucieHud. OxuciaeHue U BoccTaHoBieHue. (CocTtaBieHue
YpaBHEHUN OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil. Merona snekrpoHHoro 6ananca. MonHo-
JNEeKTPOHHBIA OanmaHc. THIBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC SKBUBAJICHTHI.

DJIEKTPOXUMHUSL.

Bo3HUKHOBEHME CKauka [OTEHIMajla Ha TPaHULE METAUI-pPacTBOpP  3JIEKTPOJIUTA.
DnekTpoHble noTeHnuanbl. ['anpBannueckuit snement Januans-SAxoou. 3mepeHue 3eKTpoIHbIX
MOTEHITHAIOB. DJIEKTPOAbl cpaBHeHUsA. YpaBHeHue HepHcra. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
3JEKTpOAbl. XHMMHYECKME MCTOYHUKM Toka. Koppo3us wmertaimoB. XuMHUYECKas KOpPpO3Us.
OnekTpoxumuueckas kopposus. [laccuBHocTh MeTaia. 3amura METaljIoB OT KOPPO3HUH.

OO0mue cBOMCTBA METAJLJIOB.

[lonoxxenne MetaymoB B nepuoaudeckoi cucreme. Kpucramimyeckoe CcTpoeHUE.
Ousnyeckue CBOWCTBa MeTaioB. Mertamunueckass cBsa3b. llomyuenme weramioB. OOmue
XUMHYECKHE CBOMCTBA METAJIIOB.

MetaJjuibl d-cemeiicTBa.

DOneKkTpoHHOEe cTpoeHue u mojoxkenue B Ilepuoamueckoit cucreme. duzmyeckue u
XUMH4YecKue cBoiicTBa d-metamioB. CBolcTBa coequHEHHH d-MeTasuioB.

KoMiuiekcHble coeiuHeHUsl.

Koopaunaunonnass teopuss Bepnepa. HomeHknarypa KOMIUIEKCHBIX —COEIUHEHHUM.
XuMHYecKasi CBA3b B KOMIUIEKCHBIX COeTMHEHUSX. KoMIIeKCHBIE COeIMHEHNS KaK AJIEKTPOIUTHI.

Cemectp 2

OO0mas xapakTepuCTUKA OPraHMYeCKUX COeJMHEeHUI

OTnuuuTeNnbHBIE 0COOCHHOCTH OPraHMYECKUX COeTUHeHHUN. Teopuss XUMUYECKOTO CTPOCHUS
opranuyeckux coeauHeHuil. Kiaccudukauusa opranuyeckux coequHeHuid. Homenknarypa
opraHuvecknx coeauHeHuid. Krnaccupukamus peaknuii B OpPraHMYeCKOW XUMHH: PEaKIUu
3aMEILIEHUs, IPUCOCIUHEHMS, OTILEIIICHHS, OJIMMEPU3aluy, ITOJIMKOHAEHCAMH, N30MEPU3ALNH.
['oMonuTHYeckue u reTepoIMTUIECKUE PEaKLINH.

AJIKaHBI

[Tonyuyenue, ctpoeHue, CBOMCTBA MPEIEIbHBIX YII€BOAOPOAOB. [{MKI0aIKaHbl: MOIydYeHHUE,
CTpOEHHE, CBOICTBA.

HenpenenbHble 1 apoMaTHUyecKHe YIJIeBOJIOPO/bI

[Tonmy4yenue, cTpoeHue, CBOMCTBA AIKEHOB, aJIKUHOB, ajKaJueHOB. OCOOEHHOCTH CTPOEHUS
U CBOMCTB: apeHbl, OEH30J1, CUCTEMBI C HW30JMPOBAHHBIMU M KOHJEHCHUPOBAaHHBIMU O€H30JbHBIMU
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aapamu. V3oMepust 1 HOMEHKIATypa MPOCTEHIINX OEH30MAHBIX CHUCTEM. [ ajJoreHoNnpou3BOIHBIC
YIJI€BOIOPO/IOB.

Cnuptbl, ¢peHoibl, 3GupbI

OpHoaTOMHBIE CHOUPTHI: OOLIME CBEJACHHUE KHUCIOTHBbIE CBOMCTBA. Peakuuu 3amerieHus
TUAPOKCWIIBHON TPYIIbI, OKUCIIEHUS, THapatauud. MHoroaToMHble cnupThl. [IpocTbie 3Qupsbl.
[Tonyuyenune, CTpO€HHE U CBOMCTBA.

Cepocoaep:xanue Opraanu4ecKue coeJUHeHUs

[Torydenue, CTpOCHHUE U CBOMCTBA: THOCITUPTOB, THOPEHOIIOB, THOI(DHPOB.

A3oTconepxamue (PyHKIUOHAJbHbIE IPOU3BOIHbIEC

[Tonydyenue, CTpoeHHE W CBOMCTBA HUTPOCOEAWHEHHM, aMHHOB, JHAa30COECIUHEHHUIA.
HurtpocoennHenust 1 aMMHBI apOMAaTHYECKOTO poJa.

Anberuibl, KeTOHbI, XHHOHbI U KaAPOOHOBbIE KHCJIOTHI

Anpaeruibl U KETOHBL: TOJY4YeHHE M CBOMCTBAa (pPEakuuu CO CIa0bIMU U CHIBHBIMU
HYKJIeOo(hUIaMu, OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIE peakinn). KapOOHOBBIE KHCIIOTHL: MOTy4YeHHE,
CTPOEHHUE U CBOMCTBA, IPOU3BOJHBIE. APOMATUUYECKUE abACTU/IbI U KETOHBI.

I'eTepounkianyeckne coeinHEHUs!

DneMeHTOoOprannueckue coequHeHus. OCOOEHHOCTH CTPOCHUS, TTOTyYEHUS U CBOUCTB.

DJieMeHThI 0HOOPraHMYeCKOoil XUMUMN

[TenTuabl, 6e1KH, TPOTEMHOTCHHBIE aMUHOKHCIIOTHI, YTIIeBOAbl. OCHOBHBIE METO/IbI CUHTE3a
OPTraHUYECKUX COCTUHEHUN.

3.4 TemaTruka ceMHHAPCKHX/IIPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/MIpakTUIECKUE 3aHATHS
He npexycMoTpeHsi.

3.4.2. JlabopaTopHbIE 3aHATHS

Cemectp 1

JlaGopatopnas padora 1. Onpenenenue TEIIOBOro 3P peKTa peakiiuu HeHTpan3aIum.
Jlaboparopras padota 2. CKOpOCTh XUMHUYECKUX peakuuid. Katamms.

JlaGopatopnas pabora 3. CHiibHBIC U C1a0bIe JICKTPOJIHTHIL.

Jlaboparopuas padota 4. OKUCITHTEITHFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

Jlaboparopnas paboTa 5. DnekTponus.

Jlaboparopras padoTa 6. DIEKTpOXUMHUIECKasT KOPPO3USL.

Jlaboparopnas padota 7. OOure cBOHCTBA METAIIIOB.

Jlaboparopras padota 8. CBoiicTBa coeqHCHMIA d-METaIOB.

JlaGopatopHnas padora 9. KoMiuiekcHbie coeJMHEeHUsT d-MeTalIoB.

Cemectp 2

JlaGopatopHnas pabora. [ToyueHre U CBOHCTBA MPEIEIIbHBIX YTICBOJIOPOIOB
Jlaboparopuas padota. [ToydueHne u CBOMCTBA HENIPEACTbHBIX YTIIEBOAOPOIOB
JlaGopaTopnas pabora. BeH3011 1 ero XMMHUYECKUE CBOMCTBA

Jlaboparopuas paboTa. XMMHUYECKUE CBOWCTBA OJTHOATOMHBIX U MHOT'OATOMHBIX CITUPTOB.
JlaGopaTopHast pabota. XUMHUYECKHE CBOHCTBA aJIbJICTH/I0B, KETOHOB M KAPOOHOBBIX KUCIIOT.

3.5 TemaTruka KypcoBbIX IPOEKTOB (KypCOBbIX padoT)
He npenycMoTpeHs!.
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4. Y4yeOHo-MeTOAMYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedyeHue

4.1 Hopmatusnbie nokymentbl 1 'OCThI
HCT

4.2 OcHoBHas1 JiuTEpaTypa

1. MapteinoBa, T. B. Xumus : yueOHUK ¥ MPAKTUKYM JUIsS IpUKIagHoro OakanaBpuata / T.
B. Maprteinosa, . B. Apramonosa, E. b. I'onyHos. - M. : U3narensctBo Opaiit, 2015. - 393 c. -
Cepus : bakanasp. Ilpuxknaanoii kypc. ISBN 978-5-9916-4223-1.-137 k3.

2. I'muaka H.JI. O6mas xumus. M. Uarterpan-Ipece, 2013.

3. Jlymeiixo, T.I'. BBenenwe B o60myro xumuto / T.I. Jlymeiiko ; MUHHCTEPCTBO
oOpa3oBanuss u Hayku Poccuiickoit ®enepanuu, denepaibHOe T'OCYJapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNbHOE  YUPEXKIEHHUE  BBICHIETO  NpOQecCHOHANbHOrO  obpasoBanus  «HOxHBIN
denepanbHblii  yHUBepcHuTeT', XuMHUeckuid QaxynbreT. — PocroB-Ha-Jlony : M3matenbcTBo
FOxnoro ¢enepanbHoro yuusepcuteta, 2010. — 232 ¢. — Pexxum noctyna: no noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonmoJiIHUTeJBHAA JIUTEPATYpPa

1. MapteiHoBa, T. B. ®usuueckas xumus : yuedHoe nocobdbue / T. B. MapteiHoBa. - 2-¢ u3.,
nepepad. u gon. — M. : MI'TY «MAMMWN», 2012. — 124 c. — 110 5. an.pec.

2. Opranuyeckass xumusa : yde6Hoe mocobue / H. B. 3pix, C. M. PycakoBa, U. B.
AptamoHnoBa, TepexoBa M. B. - M. : VH-T mammnocTpoenus, 2012. - 145 c.-25 sk3

3. MaptsinoBa, T. B. Ilpaktukym mo Heopranudeckoi xumuu / T. B. MapteiHoBa. - M. :
VH-T MAaIIMHOCTPOECHHUS, 2013. - 60 C.- 45 <) pec. Pexum
nocrtyma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapteiHoBa, T. B. 3amurta merauioB ot kKoppo3uu B aBToMoOmiectpoeHuu / T. B.
MaprteiHoBa. - M. : YH-T MammHocTpoenus, 2013. - 132 c.- 35 sk3

5. Topuues, U. I'. Komonnnast xumust / U. I'. T'opuues, T. B. MapteiaoBa, O. H. [TnaxotHas,
H. B. ApramonoBa. - M. : MI'TY «MAMM», 2010. - 73 c.- 30 smpec. Pexum nocryna:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3bik, H. B., I'ogyHos, E. b., ApramonoBa, 1. B. ®yHKunOHaIbHbIE HAHOMATEPUAIBI :
nonyyenue u cBoiicta / H. B. 3pix, E. b. I'ogynoB, U. B. ApramonoBa. - M. : VH-T
MamuHocTpoenus, 2012. - 128 ¢.-90 3k3.

7. MapteiHoBa, T. B. 3amanus s camocrostensHoi padotel / T. B. MapteiHoBa. - M. :
MITY «MAMMN», 2010. - 120 C. — 230 3J1.pec. Pexum JOCTyIa:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4  DJeKTpOHHBIE 00pa30BaTeJbHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAI[Mil BO3SMOXKHO B IUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEeMBI JUCTaHIMOHHOTO oOy4yenust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoi aeKTpOHHBIX 00pa3zoBaTesbHBIX pecypcoB (DOP) o BceM pazzaenam IporpaMmbl:

Hassanue 50P Ccblika Cemectp

Xumus 1 Hpu3ndecKast XUMUs
(1-#1 cemectp)

https://online.mospolytech.ru/course/view.php?id=809 1

Opranuyeckast XUMHS 1151
CTYZICHTOB, 00YJarOLIUXCS MO
HaIpPaBJIEHUIO IOJITOTOBKU https://online.mospolytech.ru/course/view.php?id=563 2
20.03.01 "TexnochepHnas
0e30MacHOCTh"

Pa3paborannsiii DOP BriIr04aeT TPEHUPOBOYHBIE U UTOTOBBIN TECTHI.



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
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[Topsimox mpoBeseHUst pabOT B JUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTICIbHBIMHU
pacnopsHKCHHSIME IPOPEKTOPA M0 yueOHOM paboTe W/HITH IICHTPOM Y4eOHO-METOINICCKOM PabOTHI.

HHTepHEeT-pecypchl BKIIOUYAIOT y4eOHO-METOIUYECKUE MAaTepUaNIbl B 3JCKTPOHHOM BHJIE,
MpE/ICTaBJICHHBIC HA caiiTe «MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET» https://mospolytech.ru/
B pazjene «bubmmoreuno-nndpopmanmonHsiii meHTp» (https://lib.mospolytech.ru/).

4.5  JluueH3MOHHOE U CBOOOJTHO pacnpocTpaHsieMoe NPOorpaMMHoe odecredyeHue
Moi#iO¢uc — poccuiickas KOMIAHHUS-pa3padOTINK Oe30mMacHBIX O(HUCHBIX pEHIeHUH st
oOLIeHHs U COBMECTHOM paboThl ¢ okyMeHTaMu (AnbrepHaruBa MS Office) https://myoffice.ru/

4.6 CoBpemenHble mnpodeccuoHANIbHbIe 0a3bl JAHHBIX W HMH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. http://www fips.ru — @eaepanbHbI HHCTUTYT MIPOMBIIIJICHHONW COOCTBEHHOCTH (JOCTYI K
MOJIHBIM TEKCTaM POCCUHCKUX IMATEHTHBIX JOKYMEHTOB ¢ 1924 r., k 0a3e AaHHBIX pedeparoB
MOJIE3HBIX MOJIeTIeH, 6a3e JAaHHBIX POCCUNCKHUX MPOMBILIUICHHBIX 00pa3oB U IPYTHM pecypcam);

2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MDOK 60079-4-75)
«Metoa onpesiesieHus: TEMIEPaTypbl CAMOBOCILIIAMEHEHUSY,;

3. https://docs.cntd.ru/document/1200001534 — I'OCT P 22.0.08-96 «be3onacHocTh B
Ype3BhIYANHBIX CHUTyallMsIX TEeXHOTeHHbIE 4Ype3BblUaliHble CUTyaluu. B3pbiBel. TepMHUHBI H
OTIpe/ICIICHUS,

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3pbiBoomnacHbie
CpeIbD»;

5. https://docs.cntd.ru/document/1200004802 — I'ocCT 12.1.044-89
«[ToxapoB3pBIBOOIIACHOCTh BEHIECTB M MaTepuaioB / HomeHkiaTypa mokaszareneid U METOJbl MX
oTpeieNICHUs

6. http://www.chemnet.ru/ — Tloptas QyHIAMEHTAILHOTO XHMHYECKOTO OOpa3oBaHUs
Poccun. Hayka. O6pazoBanue. TexHonoruu;

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

8. http://pubs.acs.org/ — Pecypchl AMEpUKaHCKOTO XMMHUYECKOTO OOIIECTBA;

9. http://www.rsl.ru — PI'b Poccuiickas rocynapcTBeHHasi OnOIMOTEKA,;

10. http://ben.irex.ru — BEH bubnuoteka ecTrecTBEHHBIX HaYK;

11. http://www.gpntb.ru — ['ocynapcTBeHHas MyOIMYHAsS HAYYHO-TEXHHUYECKasi OMOIMOTEKA;

12. http://ban.pu.ru — BAH bubnuoreka AkagemMuu HayK;

13. http://www.nlr.ru — PHB Poccuniickas HanmoHansHast OnOINOTEKA;

14. http://www.lib.msu.su — bubnuorexa MI'Y.

5. MaTepHaﬂbHO-TeXHH‘leCKOC odecneueHue

Aynutopun u nabopatopum kadenpsl «Xumbuorex» I[IK-411, IIK-433 oGopymoBaHbl
KOMIBIOTEPHON ¥ TPOCKTHOU TEXHUKOM.
Jlyia npoBeneHus J1a00paTOpHOro MpakTUKymMa Ha COBPEMEHHOM YPOBHE IPHU BbINOJIHEHUH
71a00paTOPHBIX pabOT MPETYCMOTPEHO UCIOIBb30BaHUE CIEIYIOIEr0 000Py10BaHMSL:
1. AKBaguCTHILISITOP.
. AHaJIUTUYECKUE BECHI.
. TexHuueckue BeChl.
. DNEKTPUYECKUN MTOJIyTIPOBOIHUKOBBIH BBIITPSIMUTEII.
. MunnuamnepmeTpsl.
. CymmnpHbIi mkad.
. @TOPOIIACTOBBIE KAIOPUMETPHI.
. TepmoMeTpsl.
. DNEKTPOIU3EPHI.

O 00 3O\ L B W


https://mospolytech.ru/
https://lib.mospolytech.ru/
https://myoffice.ru/
http://www.fips.ru
https://docs.cntd.ru/document/1200008231
https://docs.cntd.ru/document/1200001534
https://docs.cntd.ru/document/1200121998
https://docs.cntd.ru/document/1200004802
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

12

10. pH-MeTp-uOHOMETpHI.

11. Cnexkrpodoromerp CP-56.

12. UK-®ypbe crieKTpOMETp C MPECCOM PYUHBIM THIPABIUYECKUM.

13. ®oromerp KOK-3-01 doToanexrpuueckuii.

14. YcTaHoBKa ¢ BpalaromMes TUCKOBBIM djekTpoaoM (BDJ1-06).

15. Torpyxuoit tepmoctaT-iupkyastop LOIP LT-208 u Tepmoctar HUpPKYJISIHOHHBIN
BT3-2.

16. ABromaruueckuii Turparop TitroLine Alpha.

17. Ilorennmoctat Mmapku [PC PRO-M.

18. Hoyt0Oyk ¢ ycranoBnenusiMu cpenctsamu MS Office PowerPoint.

19. MynbTHUMeIUHHBIN TPOEKTOP C IEPEHOCHBIM HKPAHOM.

20. Criekrpometp aromHo-abcopomnonubiii «KKBAHT-2A»

21. BeITsbKHBIE TIKA(BI.

6. MeTtoauyeckue peKoMeHAAlUH

MeToauka TpernofaBaHus IUCHUIUIMHBI «XUMUS» H Pealu3alus KOMIIETEHTHOCTHOTO
MOJIX0/Ia B M3JIO)KCHUU W BOCIPHUATHUA MaTepuayia MpeayCMaTPUBACT MCIOIb30BAHUE CIIETYIOLINX
AKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEICHUS Ay JUTOPHBIX M BHEAYAUTOPHBIX 3aHSITHIA:

— ayJIUTOPHBIE 3aHATHS: JICKIIMH, JTA0OpaTOPHBIE pabOThI, TECTUPOBAHUE;

— BHEAyIUTOPHBIC 3aHATHS: CAMOCTOATEIHFHOE H3YyUCHHUE OT/ICIBHBIX BOIPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 Metoanyeckue peKOMeHIALMY ISl IPeNnoAaBaTes 0 OPraHu3aunu 00y4eHust

ConepkaHre METOJUYECKUX PEKOMEHIAIUN I TMpenojaBaTesisi pa3MEIICHbl B pasjelie
«6.2 Meroanueckue peKOMEHAAINH Al 00yJarouXcs M0 OCBOCHHIO TUCIUILIMHBD) HACTOSIIEH
paboyeii mporpaMmsl.

[IporpaMmma coctaBieHa B  cooTBercTBUM ¢ DeiepanbHbIM — TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIETO 0OPAa30BaHUA 10 HAIMPABJICHUIO MOJATOTOBKH OaKaiaBpOB
20.03.01 TexnocdepHas 6€301MaCHOCTb.

6.2 Metoanyeckue yKkazaHus JJIs1 00y4alOMXCS 110 OCBOCHUIO IU CHUTLIHHBI

JlucuuiuinHa TpeaycMaTpuBaeT JIEKIMKM W J1adopaTtopHbie 3aHATHS. M3ydeHume Kypca
3aBepiuaeTcs sk3aMeHoM (1 u 2 cemectp).

YcnemHoe wu3ydeHHe Kypca TpeOyeT TIOCEIICHUs JISKIHd, aKTHBHOW paboThl Ha
IPAaKTUYECKUX (CEMUHAPCKU) 3aHATHUSX, BBIIIOJHEHHE BCEX MPAKTUYECKUX pabOT, BHIIOIHEHUS BCEX
y4eOHBIX 3aJaHUi [TpernoaBaTesis, 03HAKOMJIEHHUSI C OCHOBHOW U JIONIOJHUTENIbHOM JIUTEPaTypoil.

Bo Bpems JieKuu cTyIeHT JOJDKEH BECTU KPaTKUH KOHCIIEKT. PaboTa ¢ KOHCIIEKTOM JIeKLUH
npezrnoiaraeT MpoCMOTP KOHCIIEKTa B TOT K€ ACHb mociie 3aHsaTuil. [Ipum 3ToM HeoOxomumo
IIOMETUTh MaTepUalIbl KOHCIIEKTA, KOTOPBIE BBI3BIBAIOT 3aTpyAHEHMs Uil noHuMaHus. Ilpu stom
oOyuaromuiicss JODKEH CTaparbCs HAWTU OTBETHl Ha 3aTPyAHUTEIbHBIE BOIPOCHI, HCIOJb3YS
peKoMeHAyeMylo JuTeparypy. Eciin eMy caMocCTOSTEeNnbHO HE YAaJIOoCh pa300paThCs B MaTepHale,
HE0O0X0MMO c(hOpPMYJIHPOBATh BOMPOCHI M OOpaTUTCS 3a MOMOINBIO K MPENoJaBaTeNlio Ha
KOHCYJIbTAl[UM WIIM OJMpKalIen JIeKIHu.

OOyuaromniemMycst HEOOXOIUMO PEryJIIpHO OTBOJUTH BPEMs JUIS TIOBTOPEHHS MPOUICHHOTO
MaTepuaa, IpoBepsis CBOU 3HaHMsI, yMEHMS U HaBBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble 3aHATHS COCTABIIAIOT BaXHYIO 4YacTh NPOQPECCHOHAIBHOW IMOATOTOBKHU
cTyeHToB. OCHOBHas LeJIb IPOBEIEHUS MPAKTUYECKUX (CEMMHAPCKUX) 3aHATUI — (hopMUpOBaHUE
y CTY/AEHTOB AHAIUTUYECKOT0, TBOPUECKOIO MBILIUICHUS IyTEM NPUOOPETEHMS] NPAKTUUECKUX
HaBBIKOB.
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MeTtoauyeckue yka3aHus K MPaKTHUYECKUM (CEMUHAPCKUM) U JaO0OPaTOPHBIM 3aHSATHUSM IO
TUCITUIUIMHE Hapsigy ¢ pabodeld mporpamMmoil W rpaukoM ydeOHOro Ipolecca OTHOCATCS K
METOJUYECKUM  JIOKYMEHTaM,  ONpPENCNSIOIIMM  YpOBEHb  OpraHM3allid M  KadecTBa
00pa30BaTeNbHOTO Mpoliecca.

Bakneiimieii cocrapistomeit 110001 (HOpMbI IPAKTHUECKUX 3aHATUHN SBISIOTCS yIPAKHEHUS
(3amanus). OCHOBA B yIIPAXHCHUH — TIPUMEP, KOTOPBIA pa3OupaeTcs ¢ MO3UIUN TeOpUH, Pa3BUTON
B siekiuu. Kak npaBuino, o0CHOBHOE BHUMaHHE yeseTcsl JOPMUPOBAHUIO KOHKPETHBIX YMEHUH,

HABBIKOB, YTO M OIPEACISCT COJCpKAHUE JCATCILHOCTH CTYJICHTOB — pEIICHUE 3ajad,
rpadpuueckue pabOThl, YTOYHEHHE KATETOpUW U TOHSATHI HAYKH, SIBISIOIIMXCS MPEINOCHUIKOM
MPABWJIBHOTO MBITINICHUS U PEYH.

[IpakTuueckue (CeMUHAPCKUE) U 1aOOpaTOPHBIE 3aHATHUS BBIMOJIHSIOT CIIEAYIOIINE 3aa4H:

— CTUMYJTUPYIOT PETYJISIPHOEC W3yYeHUE PEKOMCHIYeMOW JUTEpaTyphl, a TaKXKe
BHUMATEJIbHOE OTHOIIIEHUE K JIEKITMOHHOMY KYpCY;

— 3aKpEIUISAIOT 3HAHUS, IIOJIYYCHHBIE B IMPOIECCE JIEKIMOHHOTO OOydYeHUs U
CaMOCTOSITENIbHOM pabOThI HAJl TUTEPATYPOil;

— pacmmpsoT 00beM MPOPECCHOHATHHO 3HAYNMBIX 3HAHHUH, YMCHH, HABBIKOB;

— MO3BOJIAIOT MPOBEPUTH MPABUIBLHOCTD PAHEE MOJYUYCHHBIX 3HAHUM;

— MIPUBUBAIOT HABBIKK CAMOCTOSATEIHFHOTO MBIIIJICHHSI, YCTHOTO BBICTYIUICHHUS,

— CIOCOOCTBYIOT CBOOOAHOMY ONEPUPOBAHUIO TEPMUHOJIOTHUEH;

— NPEOCTABISIOT MPEMOIAaBATEeNI0 BO3MOKHOCTh CHCTEMATHYECKH KOHTPOJIMPOBATH
YPOBEHBb CAMOCTOSITENILHOM PabOThI CTYIEHTOB.

[Tpu MOATOTOBKE K MPAKTUIECKUM 3aHATHSAM HEOOXOUMO MPOCMOTPETh KOHCIIEKTHI JICKITHIA
U METOJUYECKHE YKa3aHHs, peKOMEHIOBAHHYIO JHUTEpaTypy MO JAaHHOW TeMe; MOATOTOBUTHCS K
OTBETY Ha KOHTPOJbHBIC BOIIPOCHI.

3a 10 MUH. IO OKOHYAHHUS 3aHATHUS MpENojaBaTelib MPOBEpsSeT 0O0BEM BHIOJHEHHOW Ha
3aHITHH PAOOTHI M OTMEYAET Pe3yabTaT B pabodeM KypHaJe.

OcTaBuirecs HEBBIMOJIHEHHBIMU MYHKTHI 331aHUS MIPAKTUYECKOTO 3aHATUS CTYJIEHT 00s3aH
JI0J1eNaTh CAMOCTOSITENIBHO.

[Tocne mpoBepkH OTYeTa MPEnojiaBaTelb MOKET MPOBOAUTH YCTHBIM HIIM MHUCHMEHHBIH
OIIPOC CTYICHTOB JJISI KOHTPOJISl YCBOSHUSI UMU OCHOBHBIX TEOPETUYCCKHUX U MPAKTHYCCKUX 3HAHUN
M0 TeMe 3aHATUA (CTYIEHTHI JOJDKHBI 3HATh CMBICH MOJNYYEHHBIX UMM PE3YyJIbTAaTOB M OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI) C TIOCIIEAYIONTUM BBICTABJICHUEM OIEHKHU 33 MIPAKTUIECKOE 3aHsATHE.

[Tpu moaroroBke K J1a00PAaTOPHBIM 3aHATUSIM HEOOXOAMMO JIETAIBHOTO pa3o0paTh BOMPOCHI
JEKIIMOHHOTO Kypca 0 3y4aeMon TeMe.

CryneHram ciienyer:

- 03HAKOMUTKCS C BOIIPOCAMU U 3aJaHHUSIMH JTAOOPATOPHOTO 3aHSATHS;

- HalucaTh 3arOTOBKY K JJabopaTopHOi padoTe;

- JI0 O4YepeJHOro JabOpPaTOPHOTO 3aHATHS 10 PEKOMEHIOBAHHBIM JIHTEPATYPHBIM
MCTOYHUKAM IpOopadoTaTh TEOPETUUECKHUI MaTepual, COOTBETCTBYIOIICH TeMbI 3aHATHS;

- MpU TOJATOTOBKE K JIAOOPATOPHBIM 3aHATHAM CJIEAYyeT 0053aTeIhbHO HCIIOJIb30BAaTh HE
TOJIBKO JIEKIUH, YUeOHYIO TUTEPATYPY;

- B XOJI¢ BBINIOJIHCHUs JIAOOPATOPHOTO 3aHSATHUS 3alKCaTh B TETPaab IS J1a00paTOPHBIX
paboT Bce HAOMIOACHUSA, XUMHUYECKHE pEeaKIMH, HeOOXOIMMbIEe KOHCTAHTHI, JaTh KOHKPETHBIE,
YETKUE OTBETHI HA TIOCTABJICHHBIC BOTIPOCHI;

- B KOHIIE 3aHATHUA CAATh OTYET MO Jab0opaTopHOil paboTe Ha MPOBEPKY MPENOAaBATEIIO

[Mpucrynas k 1aOGOpPaTOpPHBIM 3aHATHSIM, CTYIACHTHI 3aHUMAIOT ITIOCTOSHHBIE MeECTa 3a
yueOHbIMU cTOJamMH. PaGouee MecTo cTyAeHTa JOKHO OBITH 000pYIOBaHO BCEM HEOOXOIUMBIM
JUTSI BEITIOJTHEHUS pa0oThl. Ha pabodeM cTojie He JOHKHO OBITh HUKAKHUX JIMIITHUX TIPEIMETOB.

CamocrositesbHasa padora cryaeHToB (CPC) 1o AMCHUIUIMHE UIPAET BAaXKHYHO POJIb B
X0ZIe BCEro y4eOHOTro mporecca. MeToanuecKkue MaTepraibl ¥ PEKOMEHAAUU Uil 00eCTIeYeHHUs
CPC rotoBstcs npemnogaBaTelieM U BBIIAIOTCS CTYICHTY.
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IIpu camocrosaTenbHON MpopaboTKe AOMAIIHUX 33JaHUA W HANMCAaHUS WHAWBUIYaJIbHBIX
paboT CTy#eHTaM pEKOMEHAYETCsS TO0JNb30BaThCS  OMOMMOTEYHBIM  (POHAOM  JHTEPATYPHI
(yueOHMKaMH M MEPUOJMYECKMMHU M3JaHUSMHM), a TaKXKe METOAWYECKMMHU YKa3aHUSAMHU I10
BBINIOJTHEHUIO CAMOCTOSATEIbHBIX U IPAKTUYECKUX PaOOT.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHU

Bo3MoKHO mTpoBeieHNE 3aHITUI U aTTECTAIIUI B TUCTAHIIMOHHOM (hopMmaTe ¢ IpUMEHEHUEM
CHUCTEMBl JAMCTAaHIMOHHOrO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHoBe pa3zpaboTaHHOIrO
kadenpoir «Xumbuorex» ayekTpoHHOrO oOpasoBarensHOTO pecypca (DOP) (cm. mynkr 4.4
HACTOSAIICH paboueli MporpaMMBl).

[Topsimox mpoBeneHust pabOT B JUCTAaHIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIHHBIMHU
pacropsKeHUsIMU POPEKTOpa Mo yuyeOHOH paboTe W/Min LEHTPOM yueOHO-METOINYECKON paboThl.

IloaroroBka Kk KOHTPOJILHOM padoTe

KonrponsHass pabora — OAMH U3 BUIOB CaMOCTOATENBbHOM pabOTBI CTYIIEHTOB,
HaNpaBJICHHBI Ha BBISBICHHWE YPOBHS YyCBOeHHs ydyeOHoro wmarepuaina. llepen Hammcanuem
KOHTPOJIBHOM pabOThl CaMOCTOSATENbHO M3YyYUTE KOHCHEKT JIEKLMH, KOHCIEKThl K CEMHUHApCKUM
3aHATUSM, Y4eOHYI0, CHELMAIbHYIO HAy4yHYI0 JHUTeparypy. OTO 103BoJUT Bam oBnazers
KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M IPHEMOB aHajM3a, 00001IeHNs, KiIacCu(UKaUU MOTy4eHHON
UHPOPMALINK, KOTOpasi MOMOXKET B JaJIbHEHIIEH npodeccnoHaIbHON AedrenbHocTh. [Ipu uyTeHun
y4eOHOI W JIOMOJHUTENBHOW JINTEpaTypbl PEKOMEHIYETCsl BECTH 3aluCH: JellaTh BbIIHCKH,
COCTaBJISITh KOHCIIEKTbI, aHHOTAllUH, BHOCUTh HOBBIEC MOHATHUS B CIOBapb TEPMHHOB. B mpouecce
BBINOJIHEHHSI KOHTPOJBHON pabOThl MOYKHO MOJIb30BATHCS CIIPABOYHOMN JIUTEPATYpOil.

IloaroroBka K 3K3amMeHy

DK3aMeH — 3TO 0J1Ha U3 (pOpPM UTOTrOBOM OTYETHOCTU CTYJCHTA M0 U3yYEHHON JUCLHUIUIMHE.
OrpomMHyl0 poib B YCHEUIHOW MOATOTOBKE K OJK3aMEHY WIrpaeT MpaBUJIbHAs OpraHu3anus
IOArOTOBKU K HeMy. PeKOMeHiyeTcsl Ipy OATOTOBKE K 9K3aMEHY ONMPATHCS Ha CISAYIOIUH IUIaH:

1. IIpocMmoTpeTs mporpaMMy Kypca, ¢ IENbI0 BBISIBICHUS HanOojiee MPOOJIIEMHBIX TEM,
BOIIPOCOB, KOTOPBIE MOTYT BBI3BaTh TPYJHOCTH IIPHU NTOATOTOBKE K 3a4ETy.

2. PemaTh 3amaHus, NpejIOKEHHBIE B y4eOHO-METOIUYEeCKOM Komruiekce. [Ipu stom mms
3¢ (deKTUBHOIO 3aKperieHns: HH(OpMaIMK MEepBbIid pa3 0e3 UCI0JIb30BaHMsl YUeOHBIX MaTepHalloB,
BTOPOI1 pa3 ¢ UX UCIOJB30BAHUEM.

IIpyu BBINONHEHNWH NEPBBIX ABYX IYHKTOB IUIAHA CTYJIEHT IOJIyYUT BO3MOXKHOCTH OLICHUTH
CBOM 3HaHMSI U HaBBIKU IO IPOCITYIIAHHON JHUCUUIUIMHE U COPUEHTUPOBATHCS MPU IJIAHUPOBAHUU
00beMa NOJArOTOBKH.

1. Tembl HEOOXOOUMO HM3YyYaTh IOCIIEAOBATENFHO, BHUMATEIFHO OOpamias BHHUMaHUE Ha
OIKCaHHE BOIIPOCOB, KOTOPBIE PACKPHIBAIOT €€ cojaepkaHue. HaunmHate HE0OXOAMMO € mepBoOH
TEMBI.

2. Ilocne pabGoThl HaJ NEpBOIl TEMOl HEOOXOIUMO OTBETUTh HAa KOHTPOJIBbHBIE BOIPOCHI K
TEME U PEIIUTh TECTOBbIE 3aJaHMsI K HEM.

3. Ilocne n3yueHus Bcex TEM CTYJIEHTY PEKOMEHIYETCsI OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI
10 BCEMY KYpCYy.

Heo6x0a1M0 MOMHHUTB:

1. OTBeThI Ha BONPOCHI IK3aMEHATOPa JOKHBI ObITh YETKUMHU U MOJTHBIMHU.

2. Bbl 1OKEH NIOKa3aTh HABBIKM IPAMOTHOTO BJIAJICHUS TEPMUHAMMU, 3HATh UX OIIPEIEICHMUS.

3. YMeThb pemiats 3a/1a4M 110 pa3IndHbIM pa3jiesaaM TEOPUU FOPEHUS U B3PbIBa.

Bup y4eOHbIX

N JdesATeIbHOCTD CTYJAEHTA
3aHATHI
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Bup yuyeonbix
3aHATHH

JdesATeIbHOCTD CTYACHTA

Jlexnus

Hanucanue koHcHekTa JeKUMI: KpaTKoO, CXEMAaTH4HO, I0CIeA0BaTeIbHO
(UKCHpPOBATH OCHOBHBIE TOJOXKEHUS, BBIBOJBI, (HOPMYITUPOBKH, 0OOOIIEHMS;
[IOMEYaTh BAYKHBIE MBICIH, BBIACIATH KIKOYEBBbIE CIIOBA, TepMUHBL. [IpoBepka
TEPMHHOB, MOHITUN C MOMOIIBIO SHIMKIIONEINM, CIOBapEH, CIPABOYHUKOB C
BBINHMCBIBAHUEM TOJIKOBAaHMH B TeTpajb. O003HaYeHHE BONPOCOB, TEPMHUHOB,
Marepuaia, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, IIOMCK OTBETOB B PEKOMEH/TyeMO
auteparype. Eciim camocTosTensHO HE ynaercs pa3oOparbcsi B Marepuaie,
HE00X0MMO C(OPMYIIHPOBATH BOIPOC M 337aTh MPENOJABATEII0 HA JIEKIIUU
WIN Ha MPAKTUYECKOM 3aHSATHH.

JlaboparopHas
pabora

JlaGopatopHbie paOOTHI IMO3BOJIIIOT HAYYUTHCS TPUMEHSTH TEOPETUUYECKHE
3HaHUS, TMOJY4YEHHbIE Ha JIEKLUM NPU PELICHUH KOHKPETHBIX 3anad. YToObl
HauOoJiee PpPalUOHAIBHO M IIOJHO HCIOJb30BATh BCE  BO3MOYKHOCTH
7a00paTOPHBIX AJIl HOATOTOBKM K HUM HEOOXOJUMO: clieyeT pa3o0parb
JCKLIHUI0 II0 COOTBETCTBYIOHICH TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIHMM
pa3zenoM y4yeOHUKa, NpopaboTaTh JONOJHHUTEIbHYIO JIMUTEpaTypy U
VICTOYHMKH, PEIIUTh 3a/1a4U U BBIIOJHHUTH IPYIUe NMCbMEHHBIEC 3a1aHHUs.

CamocTosTenbHast
pabora

CamocrosiTenbHass paboTa CTYIACHTOB CIOCOOCTBYET INIyOOKOMY YCBOCHUS
yueOHOro  MaTepuaiga W pa3BUTHIO  HABBIKOB  caMo0Opa3oBaHUS.
CamocrosTenbHas paboTa MpearnoaraeT ciaelylolue CoCTaBIsIoINeE:

- pabota ¢ TEKCTaMH: YYEOHHMKAMH, CIPABOYHHKAMH, JOMOJHUTEIHHON
JUTEPATYpPOH, a TaKKe MPOPaOOTKA KOHCIICKTOB JICKIIHIA;

- BBITNIOJTHEHUE IOMAIIHUX 3a/IaHUH U pacueToB;

- paboTa Ha/l TEeMaMH JJIs1 CAMOCTOSITEIIbHOTO U3yUYCHNS;

- yuacTre B paboTe CTyIeHYeCKUX HayYHBIX KOH(EPEHIINH, OJMMITHAL;

- OJTOTOBKA K MPOMEKYTOUYHON aTTeCTaIHH.

IloaroroBka K
MIPOMEKYTOUHOU
aTTecTaluu

I'oToBUTBCS K INPOMEXKYTOUYHOM AaTTECTAllUU CIELyeT CHCTEMaTH4YECKH, B
TE€YEHHE BCETrO ceMecTpa. VHTeHCHMBHas NOATrOTOBKA [OJDKHA HA4aTbCs HE
IIO3[IHEE, YE€M 3a MECSL-IOJITOpa A0 IMPOMEXKYTOYHOM arrectanuuu. JlaHHbIE
nepes 5K3aMeHOM TpH JHS 3(peKTUBHEe BCEro UCIOb30BaTh Ul IOBTOPEHUS
U CHCTEMAaTU3alUU MaTepUaa.

7. DoH/I OLICHOYHBIX CPEACTB

B nponecce 06yquI/m B TCUCHUC CEMECTpa HUCIIOJIB3YIOTCS OUCHOYHBIC CPCACTBA TCKYILICTO
KOHTPOJIA YCIIEBACMOCTU U IMPOMCIKYTOYHBIX aTTGCTaHI/IfI. HpI/IMeHﬂIOTCH CICAyrOIue OLCHOYHBIC

Cpe/ICTBa: KOHTPOJbHBIC pa0OThI, TECTHI, 3AIUTA JA0OOPATOPHBIX padoT, 3a4eT.
OOydeHre TO TUCHUIUIMHE «XWMHS» HAMPaBICHO Ha (DOPMHPOBAHHE Y OOYJAFOIIMXCS
CIICIYIONIMX KOMITCTEHITNH:

Kox n nanmeHnoBanue

I/IH)_II/IKaTOPLI JOCTHIKCHUA KOMIICTCHIIUU

KOMIIeTeH M

VK-2. Criocoben
OTpeNeNsATh KpPyr 3aaad
B paMKax IOCTaBJICHHOU
LEeIn u BbIOMpAThH
ONITHUMAJIBHBIE CIIOCOOBI
WX PEILICHUS, UCXOAS U3
JEHCTBYIOLIUX

MIPaBOBBIX HOPM,
UMEIOIINXCSA PECYpCOB U
OTpaHUYECHUM.

NVYK-2.1.0opMynupyeT COBOKYIHOCTb 33J1ad B paMKaxX MOCTABJICHHOU
LIEJIU [TPOEKTA, PEILICHUE KOTOPBIX 00ECIIEUMBAET €€ JOCTUKEHHE.
NVYK-2.2. Onpenensier cBs3M MEXIYy IIOCTaBICHHBIMU 3aJadyaMy,
OCHOBHBIMM KOMIIOHEHTaMHU IPOEKTa U OKUJAEMBbIMU pe3yJIbTaTaMu
€ro peaau3anum.

NYK-2.3. BeiOupaer onTuManbHble CHOCOOBI  IIAHUPOBAHMUS,
pacrpenesieHusl 30H OTBETCTBEHHOCTH, pEIICHUs 3aja4, aHajliu3a
pe3yJIbTaTOB C YyY€TOM JIEHCTBYIOIIMX IMPABOBBIX HOPM, HMMEIOLIUXCS
YCIIOBUH, pECYpCOB U OIpaHUUYEHHH, BO3MOXKHOCTEH UCIIOIb30BaHUS




16

7.1  MeToabl KOHTPOJIS M OLICHUBAHMS Pe3yJ1bTATOB 00y4eHusi

No Haumenoanue IIpencraBnenne
. /;[ ornieHouHoro | KpaTkast xapakTepucTuka OIeHOYHOTO CPEJCTBA | OLIEHOYHOTO CPEJICTBA
CpeJicTBa B ®OC
Cucrema  CTaHAAPTU3UPOBAHHBIX  3aJaHUU,
1 Tect MO3BOJISIIOIIAST  ABTOMATU3UPOBATH  IPOLIEAYPY @DOH/JT TECTOBBIX
' (T) U3MEPEHHUs]  YPOBHA  3HAHUW U yYMEHHUU 3aaHui
oOyuJaromierocs.
CpencTtBo  mpoOBEpPKH MEHHMM  NPUMEHSTh
Kontponbnas el POBEp y P [Ipumepsr
2. MOJIyYEHHbIE€ 3HAaHUS JJIs  peuleHus 3aaad
pabota (K/p) KOHTPOJIBHBIX PaboT
OTPEJICTICHHOTO THIIA 110 TEME WJIN pa3aey

7.2  Illlkajna ¥ KpUTEPHUH OLICHUBAHMS Pe3yIbTATOB 00y4eHUs!

[IpomexxyTounasi arrecranusi oOOy4ammuxcs B ¢GopMe »HK3aMeHa IPOBOAMUTCS II0
pe3yibTaTaM BBIIIOJIHEHUSI BCEX BUJOB yuyeOHOM paboThl, MPENyCMOTPEHHBIX YUYEOHBIM IJIAHOM
[0 JaHHOW IUCHMILIMHE (MOXYJII0), IIPHU 3TOM YUYUTHIBAIOTCS PE3YyJbTAaThl TEKYLIET0 KOHTPOJISA
yclieBaeMoCTH B TedeHue ceMmecTtpa. OIleHKAa CTENEeHM JOCTHXKEHHUS O0ydarolMMHCS
IUIAHUPYEMBIX ~ pe3yJIbTaToB  OOy4YeHHUs 1O  JAMCHUILIMHE  (MOAYJI0)  HIPOBOAMUTCA
npenojaBaTeieM, BEeAYIIUM 3aHATHUS MO0 JUCUUIUIMHE (MOAYIIO) METOJOM 3KCIEPTHON OLEHKH.
[Io wtoraMm mnpoMeKyTOUHOM aTrTecTaluud MO TUCHUIUIMHE (MOAYNIO) BBICTABIISIETCS OLCHKA
COTIIMYHOY, «XOPOILIO», KyAOBIETBOPUTEIIBHO» WU «HEYIOBIECTBOPUTEIBHO.

K npomexyTodHON arTecTaluu JOIMYCKAIOTCS TOJBKO CTYACHTHI, BBIIIOJHUBIIME BCE
BUIBl y4eOHOI paboThI, MpeayCMOTpeHHBIE paboueil mporpammoil mo mucuumuinHe «Teopwus
TOpeHUs U B3pbIBa» (BBIIOJHEHbl HAa MPAKTUUECKUX 3aHATHUSAX U 3allUIIEHbl BCE PacyeTHBIE
paboThI, MperycMOTPEHHBIE paboyeil MPOrpamMMOil, BBIOJHEHBI W B CPOK CIAHBI JIOMAIIHHE
3a/IaHMS).

Ixaja oneHUBaHUS Onucanme

BrmonHens! Bce BUABI yaeOHOW paOOThI, TPEAYCMOTPEHHbBIE YIeOHBIM
maHoM. CTyJIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUU, YMEHUH,
HaBBIKOB TPHUBEJCHHBIX B TaOIMIAx IOKa3aTeneil, omepupyer
IpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsX TIOBBIMICHHOH cnoxHocTH. [lpu 3ToM MoOryr ObITh
JIOIYLIEHbl HE3HAUUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHECHHUS.
Crynenr IIOJIHOCTBIO obsajaer 6a30BbBIMHI 3HAHUSIMU
(GyHIaMEeHTaJIbHBIX pa3/leJIOB AUCLUUILIMHBI B 00beMe, HEOOX0IUMOM
JUTSL OCBOCHUS XUMHUYECKUX OCHOB B 9KOJIOTUHU u
IIPUPOJOIOJIB30BAHNH; TOJHOCTBIO BIIAIEET METOJAMU XMMHUYECKOTO
aHaJlu3a, 1 COBPEMEHHBIMM METOJIaMHU KOJIMYECTBEHHON 00paboTKu
UH(OPMAITHIH.

«OTIIMYHO»

Cryment oOnagaer 0a30BBIMH  3HAaHUAMH  (QyHIAMEHTAIBHBIX
pa3fenoB IUCHUILUINHEL B 00beMe, HEOOXOIUMOM MJISi OCBOCHUS
XMMHYECKHX OCHOB; BJQJIE€T METOJaMH XHMHYECKOTO aHajiu3a, M
COBPEMEHHBIMU METOJaMHU KOJIMYECTBEHHOW 00paboTku MH(OpManuu.

«XOopouio»

CryneHT YaCTUYHO oOnanaer 0a30BBIMHU 3HAHUAMU
GyHIaMEHTaIbHBIX pa3/esioB TUCHUILUIMHBI B 00beMe, HE0OX0IUMOM
TSt OCBOCHHUS ~ XHMHYECKHX  OCHOB B OKOJOTUH |
IPHUPOIOTI0JIH30BAHUY; YaCTUYHO BJaJeeT METOJdaMHU
XUMHUYCCKOTO aHalIn3a, U COBpECMCHHLIMH MCTOAAMU KOJINYECTBEHHOU
00paboTKK MHGOPMAITUH.

«YZOBIJIETBOPUTEIBHO»
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Ikana ouennBanusa Onucanune

He Bwimonnen onun wiu Oonee BUAOB ydueOHOW paboTHI,
OpeayCMOTPEHHBIX y4eOHBbIM TIaHOM. CTYIEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHMI, YMCHHI, HABBIKOB TPUBEJICHHBIM B
TaOJMIaX  TOKa3areyed, JOMYCKAIOTCS  3HAYUTEIbHBIE  OINUOKH,
NpPOSIBJIICTCS OTCYTCTBHUE 3HAHHWM, YMEHUH, HABBIKOB IO psIy
MoKa3aTesei, CTyJICHT UCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHCHUS TPU
OTICPUPOBAHNY 3HAHUSAMU M YMCHHSMH IPH HMX TIEPEHOCE HA HOBBIC
cutyaiuu. CTyJIeHT He CITIOCOOCH peain30BaTh JTaHHYIO KOMITETESHITHIO.

«HCYOOBJICTBOPUTCIIBHO»

7.3  OueHou4HbIe cpeacTBa

7.3.1. Texyuiuii KOHTPOJIb

Bonpoch! 1511 NOATOTOBKM K 3Kk3aMeHy cTyaenTam 1 kypca 1 cemecTpa no JucuuIinHe
«XUMHD.

1. Ilpeamer, 3amaun U mMeroabl XuMHH. OCHOBHBIE TOJOKEHUS ATOMHO-MOJEKYISPHOM
teopur. [lOHATHA: XUMUYECKMM JJIEMEHT, aTroM, MoJiekyjda. OTHOCHUTENbHBIE AaTOMHBIE |
MOJIEKYJISIpHBIE Macchl. [ paMM-aToM, MOJIb BEIIECTBA.

2. OCHOBHBIC 3aKOHBI XHMHHU: 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH IOCTOSHCTBA
CcOoCTaBa XHMHUYECKHUX COCAMHEHUN, Ta30Bble 3aKOHBbl. XHMHUYECKUNW OJKBHUBAJEHT U 3aKOH
SKBUBAJICHTOB JlaJIbTOHA.

3. Knacchl HeopraHMuYecKHX COEIWHEHUH; OKCHUJBL, KHUCJIOTBI, OCHOBAaHMS, COJH, HX
noJrydeHue, PU3nIecKue 1 XUMHUIECKHE CBOMCTBA.

4. CoBpeMeHHOE TIpeAcTaBieHHEe O CcTpoeHuH aroma. CocTaB aTOMHBIX  sZIEp.
KopmyckyisipHO-BOITHOBOM Tyan3M MUKpodacTull. Y paBHeHue [le bpois.

5. YpaBuenue Ulpenunrepa. KBantoBo-mexanuueckas mojeib aroma. KBaHTOBBIE uucia,
THUIIBI DJICKTPOHHBIX opOuTaneit. [Ipuauun Heonpeaenennoctu I eitzeitndepra.

6. Ilpunnun Ilaynu. OmnpeneneHue 3JIEKTPOHHONM EMKOCTH YPOBHEW, MOAYpOBHEH U
opOutaneii. [Ipasmio ['yuna.

7. llopsanok 3anonHeHus noaypoBHe snekTpoHamu. [IpaBuna KinedukoBckoro, 31eKTpOHHbIE
1 3JIEKTpOHOTpaduuecKue GopmyIibl.

8. Ilepumonuueckuii 3axkoH u mnepuogudeckas cucrema J[.M. MenneneeBa. CtpykTypa
MEePUOINYECKON CUCTEMBI. [leproibl, rpymiibl, NOArpyNmbl. 3aKk0H M031u. DIEKTPOHHBIE aHAJIOTH.
s-; p-; d- u f- a;IeMeHTHI.

9. Ilepmonuuecku H3MEHSIOMIUECS CBOWCTBA ASJIEMEHTOB: DPHEPrUsi HOHHU3ALMU, DHEPrUs
CPOJCTBA U AJNEKTPOIIN3, FITEKTPOOTPUIIATELHOCTD SJIEMEHTOB.

10. IIpupoaa xumudeckoit cBsizu. OCHOBHBIEC BUJIBI M XaPAKTEPUCTUKN XUMHUECKOM CBSI3HU.

11. KoBanentHas cBsi3b. CriocoObl OMUCaHUs KOBAJICHTHOM CBSI3U: METO/1 BAJICHTHBIX CBS3EH
(MBC) u meTon MoneKyIsipHbIX opouTtaieir (MMO).

12. OcuoBubie nonoxxkenus MBC. TloHsTHe 0 KOBAJIEHTHOCTH AJIEMEHTOB U BO30YXJICHHBIX
COCTOSIHUSIX aTOMOB.

13. CaoiicTBa KOBaleHTHOU CBs3U. lloNSpHOCTH CBA3M M CTemeHb OKHUcIeHus. MoHHas
XUMHUYECKAasl CBS3b.

14. HanpaBieHHOCTh KOBAJIEHTHOM CBSI3U: G- U TT-CBSI3b, IOHATHE O THOPUAU3AIIH.

15. Xumudeckasi CBSI3b C TOUKH 3PEHHSI METO/1a MOJIEKYJISIpHBIX opouTaiiei. Pacnipenenenue
MOJICKYJISIPHBIX OpOHUTallell MO PHEepPrusiM. DHepreTHUeckas auarpaMma U ONpeelieHHue MopsaKa
CBSI3H.

16. DneMeHThl TEPMOAMHAMHKHA M  TEPMOXMMHUU. | 3aKOH  TEpMOAMHAMUKH.
TepMoMHAMHUYECKUE TapaMeTpbl W (DYHKIIMH COCTOSHUS CHCTEMBI; BHYTPCHHSS DJHEPIHS U
SHTAJIBIINUA.
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17. Tepmoxumus. 3akon ['ecca. CnenctBusi u3 3akoHa ['ecca. DHTampmus 0Opa3oBaHUS
XUMHUYECKHX BelecTB. Pacuer sHepreTudecknx 3pGEeKToB XUMUICCKUX PEAKITUH.

18. Xumuueckoe cpoactBo. Il 3akoH TepmonuHamuku. [Torstue o6 suTponuu. M3menenue
SHTPONMHU ITPU XUMUYECKHUX ITpoLeccax U (pa3oBbIX nepexoax.19.

Oueprus ['m60ca u ee U3MEHEHUE B XUMHUECKUX Tporeccax. HampaBieHHOCTh XUMUYECKUX
mpoieccoB. TePMOXUMHUUECKUE YPABHEHUS M MPAKTUYECKUE PACUETHI TI0 HUM.

20. Xumuueckasi kuHeTuka. CKOpOCTh XUMHUYECKHUX Peakuii U (GaKkTOpbl, HA Hee BIHSIOIHE.
['omoreHHbIe ¥ reTepOreHHbIE PEAKIUH.

21. BausHuE KOHUEHTpAallMM pearupyrollyux BeEIIECTB Ha CKOPOCTh pEaKUuu. 3aKOH
JIENCTBUSI MacC, KOHCTAHTa CKOPOCTHU PEAKIUU.

22. BnusiHue TemmepaTyphl Ha CKOpocTh Xxumuueckoil peakiuu. [IpaBuno Baut-T'odda,
ypaBHEeHUE AppeHnyca. DHEPrusl akTUBAIIUU XUMHUYECKON peaKIilnu.

23. X¥UMHUYECKOE paBHOBECHE B TOMOI'€HHBIX cucTeMax. KoHcTanTa paBHOBecHUs. Y CKOpeHUe
TOMOTE€HHBIX XUMUYECKHX peakuuii. [ OMOT€HHBIN KaTaIus3.

24. X¥MHUYECKOE PaBHOBECHE B F'€TEPOr€HHbIX cUcTeMax. | eTeporeHHblid KaTaius.

25. @akTopsl, BAMsAONIME HA XUMUUYecKoe paBHoBecHe. [Ipunnun Jle-1llarense.

26. PactBophl. O011IME TOHATHS O PACTBOPAX U JUCIEPCHBIX CHCTEMaX.

27. PactBopuMoOCTb BelecTB. 3MeHeHre SHTAIBIIUN U SHTPOIIUU ITPU PACTBOPEHUH.

28. KonunuecTBeHHas XapaKTepUCTHKa pacTBOpoB. CrmocoObl BBIPAKEHHS] KOHIIEHTPAIHH
pacTBOpPOB.

29. PacTBOpBI HEANEKTPOIUTOB U SJEKTPOIUTOB. CHUIIbHBIC U CIIa0bIe IIEKTPOIUTHIL.

30. Cnabble smekTponuThl. KoHCTaHTa IUCCONMANMA M CTENEHb JUCCOIMAIMU CIA0BIX
3JIEKTPOJIUTOB.

31. Bona kak ciaObrit anektposuT. oHHOE mpou3BeieHIe BOIbl. BoIOpOIHEII TTOKa3aTelb.
[loHsITHE O KUCIOTHO-OCHOBHBIX MHANKATOPAX.

32. IlpousBeneHue pacTBOpUMOCTU. [ 'uaponus comneir. AMMOTEPHBIC FITCKTPOIIHUTHI.

33. OxucnurenbHO-BoccTaHoBUTENbHBIE peakuuu (OBP). Buast OBP.

34. CreneHb OKUCICHHS U METOIbI €€ pacdeTa. OCHOBHBIE OKHCIUTEIN U BOCCTAHOBUTEIIH.

35. Meroauka COCTaBl€HUSI YPAaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM.
Merton 35mekTpoHHOTO OanaHca. NOHHO-3JIEKTPOHHBIN MEeTO (METO,T TTOTypEaKIIHiA).

36. Bnusinue cpensl Ha nporekanue OBP.

37. DnexktpoanHbie OTeHIMAIBL. CTPOSCHUE NBOMHOTO SJIEKTPUUECKOTO CIIOA.

38. H3mepeHue »>aeKTpOAHBIX MNOTeHUHANOB. CTaHIApPTHBIA BOJOPOAHBIM 3JIEKTPOA U
BOJIOPOJIHAS IIKaJa MOTEHIIMANIOB. Pl HanpsH>KEHU METAJUIOB U €r0 CBOKCTBA.

39. T'anbBanuueckue meMeHTsl (['9). AkkyMmynaropsl. TormnuBHbBIE 7IEMEHTHI.

40. Ionspuszanus u nepeHanpsxenue ['0.

41. Dnexrponus. IlocnenoBaTenbHOCTh 3JEKTPOAHBIX IMPOIECCOB. BTOpHUHBIE Mpoliecchl
MIPH DJIEKTPOIH3e. SIBIIEHNUE MepeHaIPSKCHUSI.

42. DNEeKTpOan3 ¢ HEPACTBOPUMBIM U PACTBOPHUMBIM aHOAAMM.

43. KosnnuecTBEHHbIE COOTHOLIEHUS MU 3J1eKTpoiu3e. 3akoHbl Dapanes. Beixoa o Toky.

44. Koppo3susi MeTajiioB. Bujsl koppo3uu.

45. Xumnueckass Kopposus. MexaHU3M 00pa30BaHUS TOBEPXHOCTHBIX IUIEHOK. OleHka
CKOPOCTH KOPPO3UH.

46. DIEKTPOXUMHUYECKAsE KOPPO3Us, MEXAHU3M U YCIIOBUSI €€ MMPOTEKAHMUS.

47. CriocoObl 3alUThl METAIIJIOB OT KOPPO3HH.

48. Metautel. Pacipoctpanenue u popmbl HAXOKISHUS METAIIOB B Tipupoie. V3piieueHue
MeTalioB U3 pyA. OCHOBHBIE CHOCOOBI BOCCTAHOBIEHHS MeTauioB. [lomyueHue 4YHCTBIX U
CBEPXYHCTHIX METAILJIOB.

49. Merannuyeckas XUMHUYeCKash CBsi3b. Ponb Meramuinueckoil cBs3u B (OpMHpPOBaAHUHU
(GUBUYECKUX U XUMUYECKUX CBOMCTB METAJLIOB.

50. XuMHYECKHE CBOMCTBA MeTaaoB. B3amMonelicTBHE METAJNIOB C BOJOM, KHCJIOTaMHU,
IIEJI0YaMU, COJISIMH.
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51. d-anemenThl. OcoOEHHOCTH CTPOEHUS, PU3NYECKUE U XUMUYecKue cBoricTBa. KuciaotHo-
OCHOBHBIE U OKHCIIUTEIBHO- BOCCTAHOBUTEIBHBIE CBOKCTBA.

52. Meramnueckue criaBbl. DU3UKO-XUMUYECKUM aHAJIU3 CILIABOB.

53. KommiekcHbie COCJIMHECHHUS d-anemMeHTOB. Nownsr d-anmeMeHTOB KaK
KOMIUIEKCOOOpazoBaTeu. AHHOHHBIC, KATUOHHBIE W HEUTpalbHbIE KOMIUIEKCHL. THIBI CBs3eH B
KOMIUIEKCHBIX COeMHEHUAX. KOHCTaHTa HECTOMKOCTH.

54. Opranuueckue coequHeHus. Teopusi CTpOeHUs1 OpraHuYeCKUX cCoeIMHEHUI byTiiepona.

55. ®yHKUMOHaNbHbBIE rpyMbl. Kiaccel OpraHn4ecKux COeUHEHUM.

56. Ilonumepsl. CiocoObI MOTY4YEeHHSI TOJIMMEPOB: MOJIUMEPU3aLIUS U TOTUKOH/ICHCAIHSI.

57. ®U3UKO-XUMHUYECKHE CBOKWCTBA MOJIUMEPOB.

58. ObnacTu MPUMEHEHHUS TOJIUMEPOB.

Bormpocsl 111 MOATOTOBKM K 3K3aMEHy CTyAeHTaMm | Kypca 2 cemecTpa MO JUCLUUILIMHE
«XUMHUSD.

1. Teopus crpoenus BeuiectBa A.M. byTiepoBa, OCHOBHbBIE MTOJIOKEHUS.
2. H30oMepus opraHuyecKuX COeIMHEHHUN.
3. [IpenenbHble yraeBogopoabl. I'oMonorudyeckuid psif, H30MEpHs, HOMEHKJIATypa.

CrpoeHue allkaHOB, MOJY4Y€HHE, XHUMHUYECKue cBoHcTBa. OTHenbHbIE MPEACTaBUTENM U HX
IIPUMEHEHUE.

4. OTUJIEHOBbIE YIJIEBOAOPOAbL. ['OMojorndeckuil psn, H30Mepus, HOMEHKJIATypa.
CrpoeHuEe alKeHOB, MOIY4Y€HHME, XHMHUYECKHE cBOMCTBA. OTHEenbHbIE IPEACTABUTEIM U HX
IpUMEHEHUE.

5. ALUTENEHOBBIE YIIIEBOAOPOAbL. ['OMOJIOTHYECKU psfl, U30MEpHs], HOMEHKIIATypa.
CrpoeHue anKHUHOB, IOJIyY€HHE, XUMHUYECKHe CBoiicTBa. OTAenbHBIE MNPEACTABUTENN U HX
IIPUMEHEHUE.

6. Kayuyku. Metoas! nonydenus, Gpu3nveckue 1 XuMHUIECKue cBoiCcTBa. HaTypanbHbIit
Y CUHTETUYECKUH Kay4yK.

7. benzon. Ctpoenue. [lonyyenue. Xumudeckrue CBOUCTBA.

8. ®enoubl. Onpeaenenue u kiaccuuxanus. CTpoeHUE U XUMUUYECKUE CBOMCTBA.

9. [IpenenbHble  ONHOATOMHBIE  CHUPTBHL.  ['OMOJIOTMYECKHI  psif,  U30Mepus,

HOMeHKJatypa. CTpoeHue, MolydyeHue, XuMuyeckue cBoicTBa. OTlesbHbIE MPEACTaBUTENN U MX
IpUMEHEHUE.

10.  /IByxaTOMHBIE U TPEXaTOMHbIE CIIUPThI. DTUICHIJIMKOIb, TJIULEPUH - MOIYYEHUE U
XMMHYECKHE CBOMCTBA. PacripocTpaneHue B mpupoe.
11.  Anpnmeruasl. ['oMonoruyeckuid psii, H30MEpPUs, HOMEHKIATYpa, IOJIyYEHHUE,

xumuueckue cBoiicTBa. CrpoeHue KapOOHMIBHOW Tpynmnbl. OTHENbHBIE MPEACTAaBUTENH, HX
IIPUMEHEHNUE, PaCIIPOCTPAHEHUE B IIPUPOJIE.

12. Keronsl. ' oMonornyecknii psx, n30Mepus, HOMEHKIATypa, OJIy4eHUE, XUMUYECKHE
cBoiicTBa. CTpoeHue kapOOHMIbHOU Tpynnbl. OTJeNbHbIEe IPEACTaBUTENN U UX 3HaYCHUE.
13.  TlpenenbHble OMHOOCHOBHBIE KAapOOHOBBIC KHCJIOTHL | OMOJIOTHYECKUH s,

HOMEHKIaTypa, wuszomepusa. CrpoeHue KapOOKCHIBbHON rpymnmbl. CrnocoObl TMONyYeHUs U
XUMHUYECKHE CBOMCTBAa KapOOHOBBIX KHUCIOT. OTHENbHBIE MPEACTABUTEIN U PACHPOCTPAHEHUE B

pupo/Ie.

14.  TIpocteie u cnoxuble >¢pupsl. Homenkmnarypa, mzomepus. CriocoObl MOITy4eHUST U
XMMHYECKHE CBOMCTBA.

15. XKupbl. XumMudeckue cBOMCTBa U CIIOCOOBI IMOTydEHHUS.

16.  Hutpocoenunenus. I'omosornueckuil psz, HOMEHKIaTypa, u3oMepus. CTpoeHue
HUTporpymnisl. CnocoObl MOIYyYEHUS] U XUMUYECKHE CBOIICTBA HUTPOCOEAUHEHUH.

17. Awmunsl. ['oMonormueckuil psia, HOMEHKJIATypa, Kiaccudukauus, H30Mepus.

Crpoenne aMuHOB. CIIOCOOBI MOYYCHUS U XUMUYECKUE CBOMCTBA. OTICIBbHBIC TIPEICTABUTEIIN U
pacrnpocTpaHeHHUE B PUPOJIC.
3agaun
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1. CMmech 3TWUJIOBOTO U MPOMHUIIOBOrO crnupTa maccou 16,6 T oOpaboTanu HU30BITKOM
Hatpus. [Ipu 3Tom Beigenuinock 3,36 nutpa Bogoponaa. OnpeaenuTb MacCOBYIO JOJI0 CIUPTOB B
CMECH.

2. Ckonpko 0€3BOIHOTO arerara HaTpus (B I') U3pacxo/10BajoCh B PEAKLUU C CEPHOU
KHCJIOTOM, €CIM OJMy4YEeHHOM YKCYCHOM KHCIOTOM ObUIO HEHTpaan3oBaHo 53 T pacTBopa kapOoHaTa
HaTpus ¢ MaccoBoil noneit 10%?

3. CKOIBbKO pacTBOpa YKCYCHOW KUCIOTHI (B T') ¢ MaccoBoil nomneit 90% tpebyetcs st
noJjryyeHus 8,8 r aTUI0BOro 3¢upa yKCyCHONU KUCIOTHI?

4. CKOJIbKO METHUJIOBOTO CHUpTa (B I') HEOOXOIUMO OKUCIHUTH, YTOOBI U3 TOTYYEHHOTO
dbopmasibieruaa MOKHO ObLIO IPUTOTOBUTH 150 T ero pacTBopa ¢ maccoBoit noneit 3%?

5. [Tpu momHOM CropaHuu yriieBoAopoja odpazoBaics OKcuj yriepona, maccoit 0,88 r
1 Bojbl Maccoi 0,36 r. OTHOCHUTENbHAS TUNIOTHOCTH YIJIEBOJA0PO/Ia 10 Bojopoay paBHa 21. Haitnure
MOJIEKYJISIpHYIO (OpMYITy YTIIEBOAOPOIA.

6. [Ipu cxuranuu 2,8 r Obuto nmomydeHo 8,8 r okcuaa yraepoaa (IV) u 3,6 r Boabl.
[TnoTHOCTH Tra3za mo Bojopoay paBHa 14. OmnpeaenuTs MOIEKYISPHYIO (HOpMyIly razo00pa3HOro
BeniecTBa. CKOJIbKO MypaBbHHOrO anbjaerunaa (B i npu H.VY.) morpebyercs mis nomydenust 16 r
pacTBOpa METHIJIOBOTO CIIUPTa ¢ MaccoBoi joneit 20%?

7. [Ipu momHOM cropanuu yriaeBomopoaa oOpasoBaiics okcupn yriaepoxa (IV)
koimruecTBoM 0,2 MOJb M CTOJBKO k€ BOAbL. OTHOCHTENbHAs IUIOTHOCTH YIJIEBOJIOPOAA IO
kuciopoay pasna 0,875. Haitnure MoekysipHyto popMyIty yriaeBoA0po/a.

8. [Tpu monHOM cropaHuu yriieBojopoja oOpaszoBaics okcua yriaepoaa (IV) maccoii
3,52 r u Boawl maccoit 0,72 r. OTHOCUTENbHAS TUIOTHOCTH YIJIEBOJIOPO/A 1O BO3ayXy paBHa (0,896.
Haiinute MonekymnsapHyto ¢GopMyIly yriieBogopo/a.

0. [Ipn momHOM cropanuu yrieBoaopona obpazoBaics okcua yriepona (IV) B
konmuectBe 0,5 mMonb u Bojma maccoit 9,0 r. OTHOCUTeNbHAs IUIOTHOCTh YIIEBOAOPOAA MO a30Ty
paBHa 1,5. Haiinure MonexynsapHyto Gpopmyiy yrieBoaopoa.

10. M3 xakoif Macchl TEXHHYECKOTo KapOouaa Kanbius, coaepsxkamero 80% CaCa. MOKHO
noJy4uTh 60 KI' yKCYyCHOW KHCIIOTHI?
1. Cmech OeH3oma u Toiyolla Maccoi 22,26 r moaBepriu OpomupoBaHuio 0e3

KatanuzaTtopa. BeiaenuBmuiicss mpu 3ToM OpOMOBOIOPOJ TOTIOTHIIA BOJIOM. [ HeWTpanu3anuu
oOpa3oBaBIierocsi pacTsopa norpedosaigoch 168 r pacTBopa ruapokapOoHaTa HaTpUs C MAaCCOBOM
noue 10%. Onpenenure MacCcoBbI€ 10J1M O€H30J1a U TOJIYOJIa B UCXOIHOW CMECH.

12. Ckonpko 3¢gupa nomKHO oOpa3oBaThcs mpu B3aumojeiictBuun 20 r pactBopa
YKCYCHOM KHCJIOTHI ¢ MaccoBoi aoneit 90% u 15 r MeTunoBoro cnupra ¢ MmaccoBoit foneit 90%?
13.  IIpomyKTbl OJHOTO CrOpaHus B M30BITKE KMCIOPOAa CMECH ATaHa U MPoIaHa, 00beM

KoToporo paBeH 6,72 i (npu H.y.), 00paboTasii WU3OBITKOM HW3BECTKOBOW BOJBI, MPUYECM
obpazoBasiock 80 1. ocagka. KakoB KOJIMYECTBEHHBIN COCTaB CMECH?
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HpHMep OK3aMCHAIIlMOHHOTI'O ouiera

MWHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON ®EJEPALINU
®denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEXKISHHE BBICIIET0 00pa30BaHuUs
«MOCKOBCKHUI NOJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKMUI IOJIUTEX)

DakynbTeT XMMUYECKOW TEXHOIOTUHU 1 bnotexnonorun, Kapenpa «XumbuoTex»
JucrumnmHa « X IMUS

Oo6pazoBarensHas nporpamma: 20.03.01 TexrocdepHas 6€30MacHOCT

Kypce 1, cemectp 1

9K3AMEHAIIMOHHBIN BUIET Ne 16.

Bonpoc 1. B paBHBIX 00beMax pa3lUYHBIX Ta30B NPU OJUHAKOBBIX YCIOBHSX COJCPIKHUTCS OIJMHAKOBOE
YHCIIO MOJIEKYIL.

1) 3aKOH POCTHIX OOBEMHBIX OTHOIICHUH,

2) 3axkoH ABorafpo,

3) 3ak0H IOCTOSHCTBA COCTARBA,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHUH,

5) 3aK0H 3KBHUBAJICHTOB.

Bompoc 2. Menpbuaiiiias XdaMAYECKA HEJEIUMasi 4aCcTUIA DJIEMEHTA -
1) Monexymna,

2) Atowm,

3) DKBUBAJICHT,

4) Mob,

5) Nomn.

Bormpoc 3. BaneHTHBIN 3JIEKTPOHHBIN CJIOH aToMa TeJuTypa HMeeT KOH(PUTypaIuio:
1) 5s?p*,

2) 6s’p*,

3) 5d*6s?,

4) 4d%5s2,

5) 4d5s!.

Bompoc 4. HampaBneHHOCTH OpOuTaiell B MPOCTPAHCTBE U COOCTBEHHBI MEXaHMYECKHUI MOMEHT JBM)KCHUS
3JIEKTPOHA ONMMCHIBAIOTCS] KBAHTOBBIMH YHCIIAMHU -

Dn,

2) 1, my;

3) n, my;

4) mj, Ms,

5) L, m.

Bomnpoc 5. ®opmy Terpasipa UMEET MOJIEKYIIA. ..

1) PCls,

2) C2Ha,

3) H3POq,

4) HC],

5) SFe.

Bonpoc 6. CBsi3u pacnosioskeHbl B IOPSAAKE YBETHUCHHS UX AJIHHBL:
1) H-I - H-CIl - H-Br,

2) H-Br —» H-Cl - H-I,

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

4) H-Cl1 - H-Br - H-I,

5) H-I - H-Br - H-CL

Bomnpoc 7. YkaxuTe TAII XUMUYECKOM CBSI3U B MOJIEKYJIE TUAPUAA JIUTHUS.
1) KoBaJIeHTHAsI HETIOJISIpHAS,

2) KOBaJIeHTHas MOJISIpHas,

3) BogopoaHasi,
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4) MeTayueckas,

5) noHHas.

Bompoc 8. Kak usmenutcst ckopocts peakitu 2SOz +020=2S03(r), ecu [SO:] yBenuuuts B 3 paza?
1) yBenmuuntes B 3 pasa,

2) yBenuuutcs B 9 pas,

3) ymenpmTed B 3 pasa,

4) ymenpmuTes B 9 pas,

5) HEe U3MEHHUTCA.

Bompoc 9. PaBroBecue B cucreme Hory + Clory = 2HCl(y; —AH cmectuTcs a) npu yBenHUEHUH JABICHUS,
0) YMEHBIIICHHU TeMIIEPaTYPHI ...

1) a) Bupaso, 6) Bpago;

2) a) B1eBO, 0) BIICBO;

3) a) He cMecTHUTCS, 0) BIIPaBo;

4) a) BrIeBO, 0) BIIPaBo;

5) a) He cMecTHUTCsI, 0) BIICBO.

Bompoc 10. KonruecTBo pacTBOPEHHOTO BEIIECTBA B €AMHUIIE 00hEMa pacTBOpa -

1) MaccoBas mois,

2) MonsipHas KOHIIEHTpalus,

3) HopMalibHAs KOHIIEHTpAIus,

4) MoIsIITbHAST KOHIIEHTPAITHS,

5) MOJIBHASI TOJIA.

Bompoc 11. Kakas u3 npeajioxkeHHBIX peakIiuii He uaeT 10 KoHna. [IpuBenTe MOHHBIE YPaBHEHUS PEaKIIUU.
1) Fe(OH),CI + NaOH = Fe(OH); + NaCl,

2) Cr(OH)s + 3KOH = K3[Cr(OH)s],

3) BaCl, + H2SO4 = BaSO4 + 2HCI,

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

5) Ca(NOs), + 2HCI1 = CaCl, + 2HNO:s.

Bompoc 12. Kakas cpeza u kakoBo 3Hauenue pH pactBopa, comepskariero 3-10-> Mosb/i1 nono H'?
1) kucnas cpena, pH = 5,477,

2) kucnag cpena, pH = 4,52;

3) menounHas cpena, pH = 4,52;

4) menounas cpexa, pH = 9,52;

5) metpaneHas cpena, pH = 4,5.

Bompoc 13. Kakas conpb moaBepraercst THIAPOIU3Y, Kakasi cpefia B paCTBOPE 3TOi comu?

1) Na;SOy4, kucnias;

2) Na,SO3, menoyHas;

3) Na,SOs, kucnas;

4) NaySOgs, menovynas;

5) BaSOq, xucnas.

Bompoc 14. Kakyto crenenb okuciieHus umeet Xxpom B Mosiekyiie Naz[Cr(OH)e]?

1) +4,

2)+2,

3)+3,

4) +5,

5) +6.

Bompoc 15. B kako#i cTpoke moJi MyHKTOM a) MPUBEACH METAJUI, PACTBOPSIONINICS B COJSIHON KHCIIOTE, a
MOJT IIYHKTOM b) B pacTBOpe rupokcuaa Hatpust? OTBET MOATBEPAUTE YPABHCHUSIMHU PEAKIIHIA.

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.

Bomnpoc 16. PaccraBpTe K03()(UIIMEHTHI 3JEKTPOHHO-MOHHBIM METO/IOM, YKaKUTE UX CyMMY B YPaBHECHUH:
KMnO4 + HNO; + H,SO4=MnSO4+HNO3;+KSO4+H>0O

1) 18,

2) 19,

3) 20,
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4)21,

5)22.

Bompoc 17. KakuMu KHCIOTHO-OCHOBHBIMU U OKHCJIUTEIBHO-BOCCTAHOBUTEIILHBIMH CBOWMCTBAMH 00JIafacT
oxcua maprasna (VII) — Mn,O? IlepBoe moaTBepaAnTe YpaBHEHUSIMHU PEAKIIHIA.
1) OCHOBHBIMH, OKHCITUTEIHHBIMHU;

2) KUCJIIOTHBIMH, BOCCTAHOBUTEIILHBIMU;

3) KUCJIIOTHBIMH, OKUCTUTEIILHBIMU;

4) OCHOBHBIMH, BOCCTAHOBHUTEIHHBIMH.

5) aMm(OTEepHBIMH, OKUCITUTEIIEHEIMA W BOCCTAHOBHUTEIHHBIMH.

Bompoc 18. B xakoii u3 conelt 3aps; KOMIUIEKCHOTO HOHA paBeH —3?

1) K4[Fe(CN)gs],

2) [Cu(NH3)4]SO4,

3) Ko[Pb(OH)4],

4) Naz[Co(NO2)s],

5) Kz[Hgl4].

YTBepkaeHo Ha 3aceanuu Kadenpsl «XuMbuorex» ot «__ » 20 r., mpotokon Ne
3apenyronmii kageapoit «Xumbuorex» T.W. I'poMOBBIX

Cemectp 1
[IpuMep KOHTPOJIBHBIX BOMPOCOB AJIS JOMYCKa K BBIMOJIHEHUIO JIa0opaTOpHOM padoTe Mo
TeMe «XUMUYECKasi KHHETUKA

1. JaiiTe onpeneneHne CKOPOCTH XUMUYECKON pEeaKInu.

2. aiite hopMyTHpPOBKY 3aKOHA JICHCTBUS MACC JIJIi TOMOT€HHOW U TeTEPOTCHHON PEaKIIHiA.

3. [aiite onpeneneHre KOHCTAHTBI CKOPOCTH XMMMUYECKON peakiuu. OT Kakux MapameTpoB
OHa 3aBUCUT?

4. OxapakTepusyiTe BIMSHHE TEMIIEPATypbl HA CKOPOCTb XUMHUYECKOW peakiuu (IpaBuio
Bant-T'odda).

5. [IpokommeHTUpYiiTE ypaBHEHHE AppeHuyca. JlaiiTe onpeeneHre S3Hepruu akTUBaliH.

6. Uro Takoe katanuzaTop? KakoB MexaHusMm jaeiicTBus katanuzaropa? [IpuBeaure npumepsl
TOMOT'€HHOI'O ¥ TeTEPOT€HHOI0 KaTajln3a.

7. MaiiTe onpeneneHus 00paTuMON XUMUIECKOH PEaKIIMi U XUMHUUECKOTO PABHOBECHS.

8. JlaiiTe BBIBOJ KOHCTaHThI XUMUYECKOTO paBHOBeCHs. OT KaKMX apaMeTPOB OHA 3aBUCUT?

9. Haitite ¢opmynupoBky mpuHnuma Jle-Illarense. IlpuBemute mnpumep oOpaTuMoit
XUMHUYECKON peakluu, OOBSICHUTE, KAK MHTEHCUBHOCTh Pa3lIMYHBIX [1apaMeTPOB MOXKET BIUSATH HA
CMEUICHUE PABHOBECUS PEAKILIUH.

10. YUro takoe ¢a3oBbie paBHOBecusa? JlaiiTe ompeneneHusi MOHATHIM: (pa3a, KOMIIOHEHT,
HE3aBHCHUMBIIl KOMIIOHEHT, CTENIEHb CBOOOIBI.

11. Chopmynupyiite npaBuno ¢a3. Paccmorpute MOHO-, M- U UHBAPHAHTHBIE CHCTEMBI Ha
MpUMEpe AuarpamMmbl cOCTOAHMS BoAbl. llonb3ysicek ypaBHeHuem Kitaneinpona-Kimaysuyca, Ha
npuMepe 3TOM JuarpaMMbl PacCMOTPUTE 3aBUCHMOCTH TEMIIEpaTypbl (a3oBOro mepexoaa oT
JTaBJICHMUSL.

12. Yto Takoe TEepMUUECKHWU aHaau3, JJIsI 4ero OH npuMeHserca? Kak mo KpuBbIM
OXJIQXK/ICHUS CTPOST AUArPaMMBbl COCTOSIHHS?
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3ananmue 1. CocTaBbTe NOJHBIE AIEKTPOHHBIEC (OPMYIIBI U rpadudeckue GopMyIbl
BAJICHTHOTO CJIOSl JIEMEHTOB d-cemMelicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT Ne 21,84 28,80 23,78 |25,776 24,77 |27,74 40,73 | 42,75
Bapuant 9 10 11 12 13 14 15

OnemeHT Ne 45, 30 22,79 144,72 129,41 | 2641 |47,57 [48,89

3aganue 2. CocraBbTe GOPMYJIBI OKCH/IA ¥ THAPOKCUIA METAIIa B YKa3aHHOUW CTEIICHU
okucienus. [IpuBenure ypaBHEHUS peakluii, JeMOHCTPUPYIOIIUE KUCIOTHO-OCHOBHOM XapaKkTep
3THUX COCIMHECHUM.

Bapuant 1 2 3 4 5 6 7 8
Meran v+ Mn*? Cr Fe*> | Ni*? Cu’ Mn*7 | Cr'®
Bapuant 9 10 11 12 13 14 15

Meran Ag® Cu** Cr'? W+ Mo*" | Zn"? | Mo™¢

3aganue 3. PaccraBbre K03 duueHTs B mpuBeeHHbIX cxeMax OBP, moib3ysics MmeTogoM

MOJTYpPEAKUUN. YKaKUTE, KAKYIO POJIb B IPUBEICHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

pe€aKnugX Urpar0T COCAUHCHUA d—MCTaJ'IJ'IOB, B KaKOH CTCIICHH OKHCIICHUS IIpHU 3TOM HAXOJHUTCA

MeTa?
Bapuant | Cxembl peakuuii

1 Fe(OH); + O; + HO — Fe(OH)3
KMnO4 + KI + HySO4 — I + MnSO4 + K2SO4 + H2O

2 KMnOs4 + KI + H,O — I, + MnO, + KOH
C0203 + HCl(xoun) = CoCly + Clo + H2O

3 KNO:; + K2Cr207 + HNO3 — Cr(NO3); + KNOs; + H,O
KMnO4 + KNO2 + KOH — KoMnOg4 + KNOs + HxO

4 KMnOj + Cr2(SO4); + KOH — K>CrO4 + KaMnOs + H20 + KoSO4
FeCl; + KOH + Br, — KoFeO4 + KBr + H,O + KCl
K2FeOs + NH3 — N2 + H20 + KFeO: + KOH

> | KaCrO7 + KI + HaSO4s = Cra(SOu)s + I + HaO + KaSO4

5 KMnO4 + H202 + H2SO4 — MnSO4 + Oz + K2SO4 + H20
FeCl; + KI — FeCl + I, + KCI

7 K2Cr07 + SOz + H2SO4 — Cra(SO4)3 + K2SO4 + H2O
MnO: + HC1 - MnCl, + Cl, + H,O

3 Cr2(S04)3 + PbO, + KOH — K»>CrO4 + PbSO4 + H,O
KMnO4 + H,0 + KNO2 - MnO: + KNOs; + KOH

9 KMnOs + NaSO3 + HaSO4 — KaSO4 + MnSOs + H2O + NaSOq
Cr203 + NaOH + KNO3; = Na;CrO4 + KNO; + H2O

10 KMnOj4 + NazSOs + NaOH — KoMnOg4 + NaxSO4 + H20
FeSO4 + KoCr,O7 + HaSO4 — Fex(SO4)3 + KoSO4 + Cra(SO4)3 + HO

11 Cr(OH); + Br; + KOH — K>CrO4 + KBr + H2O
KMnO4 + KOH + KNO>; —» KoMnO4 + KNO3 + H,O

12 K2Cr,07 + H3PO3 + H2SO4 — Cra(SO4)3 + H3PO4 + K2SO4
KMnO4 + K>SOz + HoO — MnO: + KxSO4 + KOH

13 KMnO4 + HaS + HoSO4 — MnSO4 + S + KoSO4 + H2O
Sn + HNO3) = Sn(NO3)2 + NH4NO3 + HO
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14 PH3 + CuSO4 + H2O — H3PO4 + Cu + H2SOq4

K>Cr,07 + SnCl, + HCl — SnCly + CrCls + KCI + H,O
15 FeCl; + SOz + H2O — FeClz + H2SO4 + HCI

KNO> + KoCr20O7 + HNO3 — Cr(NO3); + KNOs + H>O

7.3.2. [IpomexxyTo4Hasi aTTecTarus

[TpomesxyTouHas arrectaius mpoBoauTcs Ha 1 U 2 cemecTpax 2 Kypca oOyueHus B hopme
IK3aMeHa.

CryneHT gomycKaeTcst 10 cAauy 9K3aMeHa, €CITH BBITIOJHEHBI CIICAYIOUINE BUIBI paboT:

- BBITOJIHEHBI U 3aIUIICHBI Ja0opaTOpHbIC padoThI,

- MPOMICHBI TECTOBBIC 3aJJaHUs 110 BCEM TeMaM Kypca ¢ pe3yJibTatoM He Huxe 60%;

- BBITIOJIHEHBI TPU KOHTPOJIBHBIX PA0OTHI HA OIICHKY HE HUXKE «YJI0BJICTBOPUTEIILHOY.



	1.Цели, задачи и планируемые результаты обучения по 
	2.Место дисциплины в структуре образовательной прогр
	3.Структура и содержание дисциплины
	3.1Виды учебной работы и трудоемкость 
	3.2Тематический план изучения дисциплины 
	3.3Содержание дисциплины
	3.4Тематика семинарских/практических и лабораторных з
	3.5Тематика курсовых проектов (курсовых работ)

	4.Учебно-методическое и информационное обеспечение 
	4.1Нормативные документы и ГОСТы
	4.2Основная литература
	4.3Дополнительная литература
	4.4Электронные образовательные ресурсы
	4.5Лицензионное и свободно распространяемое программн
	4.6Современные профессиональные базы данных и информа

	5.Материально-техническое обеспечение
	6.Методические рекомендации
	6.1Методические рекомендации для преподавателя по орг
	6.2Методические указания для обучающихся по освоению 

	7.Фонд оценочных средств
	7.1Методы контроля и оценивания результатов обучения
	7.2Шкала и критерии оценивания результатов обучения
	7.3Оценочные средства


