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1. I_[e.]m, 3a/1a4YM U INIAaHUPYEMBIC PE3YyJabTaThl Oﬁy‘leHHﬂ mo JTUCHUIIJINHE

Llenbi0 OCBOCHUS JUCHUIUIMHBI «XUMHS U (PU3NYECKass XUMU SBIseTCS (OPMHUPOBAHUE Y
CTYJEHTOB XUMHYECKOW IIOArOTOBKM IIO BOIIPOCaM, CBSI3aHHBIM C IPUMEHEHHEM OCHOBHBIX
XUMUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM IPOTEKAHMS XHMHUYECKUX pPEakUMi I PEIICHUs
KOHKPETHBIX HNPAaKTUYECKUX 3aJady B 001acTd Npo(ecCHOHAIbHOM AEATENbHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOOB B 00JIACTH MAaTEeMaTHUKHU, €CTECTBEHHBIX M TEXHUYECKUX HAYK.

3amaun  JUCLMIUIMHBL: CO3JlaHME TEOpeTHYeCKOW O0a3bl s OCBOCHMS IOCIEAYIOIIHUX
JUCLHUIIINH, B KOTOPBIX PacCMaTpPHUBAIOTCS CBOMCTBA IPOCTBIX M CIIOKHBIX BEIECTB, a TaKXKe
METO/bI MX MOJY4YEHHUS M UCCIIENOBaHUs sl Haubosee 3(pPeKTUBHOTO MCIIOIb30BaHMs B 00JacTh

AJUTUTUBHBIX TEXHOJIOTUI Y MHHOBAIUH.
OOydenne o AUCHUTUINHE «XHUMHS U (PU3UIECKasi XUMHE HAMPaBICHO Ha (JOPMUPOBAHHE
y O0OYYarOIIMXCsl CISTYIOIIMX KOMITCTCHITHI:

Koa u HauMeHoBaHHe KOMITETEHIIMH HNHaukaTopbl J0CTHXKEHUST KOMITETEeHITHH

OIIK-1. Cmnocoben anammsupoBars | MOIIK-1.1. Mcmone3yeT oCHOBHBIE 3aKOHBI 0a30BBIX
3a71a4u POoPECCUOHAIBHON | HH)KCHEPHBIX M TEXHUYCCKUX JTUCIMIUIH.
JeSITEIbHOCTH Ha OcHOBe nojiokeHud, [ MOIIK-1.2.  Mcmonb3yeT  OCHOBHBIE  3aKOHBI
3aKOHOB U METOAOB B 00JacTH | €eCTeCTBEHHOHAYYHBIX JIMCLHIUINH, npaBuja
MaTEeMAaTHKH, €CTECTBCHHBIX U | IOCTPOCHMS TEXHUUYECKHUX CXEM M YEePTEKEH.
TEXHUYECKUX HaYK. HOIIK-1.3. Bnmameer OCHOBHBIMH  METOJaMU
TEXHUKO-D)KOHOMHUYECKOIO  aHaju3a, HaBEIKAMH
COCTaBJICHUS pabOYMX MPOEKTOB B  COCTaBe
TBOPYECKON KOMaH/IbI.
HOIIK-1.4. 3HaeT NPUHIUIIHAIBLHBIE OCOOCHHOCTH
MOJICIUPOBAHUS MaTEMATUYECKUX, (PU3UUYECKUX U
XUMUYECKUX TIPOLECCOB, MNpeIHa3HAYCHHbIC IS
KOHKPETHBIX TEXHOJOTHYECKUX IPOILIECCOB, B TOM
YuCIIe aJJJUTUBHOTO MPOU3BOJICTBA.

B pe3yabTare 0cBOeHUSI TUCUHMILINHBI 00y4aIOIIMIACH T0JKEH

3HaeT OCOOCHHOCTH CTPOCHHUS aroMa »JJIEMEHTOB, HCXOAS M3 WX TIOJNOKEHHUS B
MEPUOIUYECKON CHCTEME; MPUPOYy XMUMHUYECKON CBS3M B PA3IUYHBIX TUIAX MATEPHAIOB, CBS3b
XUMHUYECKOTO COCTaBa C MEXaHUYECKUMHU, TEXHOJIOTMUECKUMU U Ap. CBOMCTBAMH.

YMeeT TOTOBUTH PACTBOPHl XMMHUYECKHMX BEIIECTB 3aJaHHON KOHIIEHTpAIlUHU; OMPEIesATh
M3MEHEHUE KOHLEHTPAIMU BELIECTB MTPU NPOTEKAaHUU XUMHYECKUX MPOLECCOB.
Baaneer meromamu orpesesieHust KOHIIEHTpauu 1 pH pacTBOpoB BeliecTs.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlcuuImHa OTHOCUTCS K OCHOBHOM 4acTH, GOPMUPYEMOM yIacTHUKaMH 00pa30BaTEIbHBIX
otHomenuii 6soka b1 «lucuummunst (Moxynu) — O0s13aTeNbHAS YaCThy.

JuctunnuHa OaswpyeTcss Ha CIENYIONUX, MPOWICHHBIX JUCHUIUIHMHAX: «Du3nKay,
«OO0paTHBIi MHKUHUPUHT U OMOHWYECKHHA IW3allH B aJTUTHBHOM TPOU3BOACTBE», «IIpoexTHas
JEATEIbHOCTY», «AJTOPUTMBI PELICHU HECTAHAAPTHBIX 3amau», «3D monenupoBanue u3nenui u
OCHOBBI IIOJATOTOBKM AaHHBIX Uit 3D-meuatn» / «OcHOBBI moarotoBku 3D-mogmeneit mns 3D-
TIeYaTH».
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3. CTpykTypa U coaep:kaHue TUCHUTIUHBI

OO01mmast Tpy10eMKOCTh TUCIUIUIHNHBI COCTaBiIseT 5 3aueTHbIX enquHull (180 gacon).

3.1  Buabl yueoHoii padoThl H TPYI10€MKOCTH

(mo popmam oOyueHUs)

3.1.1. Ounas ¢popma oOydeHUs

Ne B G101 DAG KoaunuecTBo CeMmecTpbl
w/n U1 y4eoHoi padoThl 4ACOR 3 2
1 | AyauTopHble 3aHATHS 90 54 36
B TOM YHUCJIC:
1.1 | Jlexuuu 36 18 18
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS - - -
1.3 | JIabopaTopHbIC 3aHITHS 54 36 18
2 | CamocTosiTe/ibHasi paboTa 90 45 45
3 | [IpomeskyToyHas aTTecTalus
3auet/nud.3aduer/7K3aMeH 3aYer,
3a4yer IK3aMeH
IK3aMeH
Hroro 180 99 81
3.2 TemaTu4ecKuii NJIaH U3yYeHUs! U CUUILIMHBI
(o popmam oOydeHwHs)
3.2.1. Ounas ¢popma oOyueHus
TpyroemkocTsb, yac
AynuTopHas padora =
Ne Paspennl/Tembl o ~ SExl Ex| 5E| & s
n/n AUCHUTLINHBI @ = e = = © = 2| 88
2 E | EEZ &% E2| g &
= | 528 g8 £ ¢
8|5 | &% 3
o
1 2 3 4 5 6 7 8
Cemectp 3 99 18 36 45
1.1| Beenenue 2
1.2| OcHoBHBIE XUMHUYECKUE TIOHATUS U
3aKOHBI. ATperaTHbIe COCTOSHUS 1 2
BEIIIECTB.
1.3| OcHoOBHBIE KJIaCCHl HEOPTaHUISCKUX 1 5
COCJTMHEHHIA.
1.4| CtpoeHue atoma. 1 2
1.5| Xumuueckast CBsI3b. 1 4
1.6| Xumudeckasi TepMOTMHAMUKA. 2 4 4
1.7| Xumudeckasi KHHETHKA. 2 4 2
1.8| PactBopsl. JlucnepcHble CHCTEMBI. 2 6 8
1.9| OkucnuTeNnbHO-BOCCTAHOBUTEIbHBIE 1 4 4
peaxiuu.




TpyaoeMkocThb, yac
AyauTopHasi padora =
D L L 5 E
Ne Paznenbl/TeMmbl o < S ?) . i“ = % GE s
n/m AU CHUTLTHHBI 3 =t § o E ° é 22| 88
= 8§ | £EEZ| 82| EE| E&
= | S£8 88| §4| ¢
SE | S =5 &
@)
1 2 3 4 5 6 7 8
1.10| DieKTpOXMMUYECKUE MTPOIIECCHI. 2 8 6
1.11| OOmme cBOMCTBA METAJLIOB. 1 2 3
1.12| Metasusl d-cemeiicTBa. 1 2 3
1.13| KoMIuiekcHblE COEIUHEHNUS. 1 2 3
Cemectp 4 81 18 18 45
2.1| DneMeHThl OpraHNYeCcKON XUMHUU. 4 3
2.2 | I1pon3BOJCTBO MOHOMEPOB. 3 3
2.3| IIpon3BOACTBO MOJTUMEPHBIX 3 5
MaTEepHAJIOB.
2.4| ®oTONOIMMEPHI. 3 3
2.5| KpeMHuliopraHnueckue mojuMephl. 3 3
2.6 | IlopomkoBbIe MaTepUaIIbI. 2
Hroro 180 36 - 54 - 90

3.3  CopepxaHue U CUUTIHHBI
Cemectp 3

BBenenue

XUMHSI KaK 4acThb €CTECTBO3HAHMS — HayKa O BEUIECTBAX M HUX NpeBpallleHusX. Buabl
XUMUYECKUX peakiuil. CBs3b XUMUU C JPYTMMH HayKaMd. 3HAY€HWE XUMHH B (POPMHUPOBAHUU
MBIIUICHUS B U3YYEHUH MPUPOIBI U PAa3BUTHH TEXHUKU. XUMHUS U TPOOIIEMBI SKOJIOTHH.

OcHOBHbIE XUMHYECKHE MOHATHS U 3aKOHbI. ATperaTHble COCTOSTHUSI BEllleCTB.

XUMHS — HayKa O BEUIECTBAX M UX MPEBpPALIEHUAX. ATOMHO-MOJIEKYJISIPHOE YUeHHUE. 3aKOH
MOCTOSTHCTBA COCTaBa. 3aKOH MPOCTHIX KPATHBIX OTHOIICHUH. ATOMHBIE U MOJICKYJISIPHBIE MAaCCHI.
KonuuecTtBo BemiectBa. 3akoH ABoragpo. 3aKOH MPOCTHIX 00beMHBIX oTHoIIeHui [eit-Jlroccaka.
3aKoH KBUBAJICHTOB. ['a30BbIe 3aKOHBI.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeIMHEHUI.

Knaccudukanus neoprannueckux emiecTB. Kiaccuukanus peakuuil B HEOpraHUYECKOM
xuMuu. HoMeHkiatypa, noiayyeHue U XuMUYECKUE CBOWCTBA HEOPraHMYECKUX BellecTB. OKCHUIBIL.
OcnoBanust. Kucinotel. AmdoTtepnsie ruapokcuibl. Conu.

CrtpoeHnue aToma.

Hcropus pa3BuTus yueHHsI O CTpOeHUU aToMa. KBaHTOBO-MeXaHMUYECKasi MOJIETb CTPOCHUS
atoma. KaanTtoBble umncna. CTpoeHME MHOTO3JEKTPOHHBIX aToMoB. Ilepumoanueckuii 3aKkoH
A W. MenneneeBa. Ilepuoguueckas cuctema JI.J. MenneneeBa. DneKkTpoHHas KOHGUTypauus
snemMeHTa. MI3MeHeHne CBOMCTB 3JIEMEHTOB B MEpUOAAX U Ipymnmnax.

XuMu4ecKas CBf3b.

Xumnueckasi cBsi3b. OOpazoBanue u cpoiictBa. [lonspHocTs cBs3u. [lonsapuzyemMocTs CBSI3U.
DHeprusi W JjuHa CBsi3u. HampaBieHHOCTh KOBAJIEHTHOW CBsI3W. MexaHU3Mbl 00pa3oBaHUs
KOBaJICHTHBIX cBs3eil. OOMeHHbIN MexaHu3M. JJoHOpHO-akienTopHbIM MexaHu3M. HaceimaemocTsb
— CBOMCTBO KOBAJICHTHOW CBA3W. MoHHasg xuMH4UecKas CBsI3b. METOJ BaJ€HTHBIX CBsA3ed. MeTon
MOJIEKYJISIpHBIX opOuTaneii. CBsi3pIBaronue W paspbixisomue opourtanu. [lopsgok u sHEprus
CBS3M. OIJIEKTPOHHBbIE KOHQUTYpallUU MOJIEKYJd. Mertamuinyeckass CBs3b. MEXMOJIEKYISIPHOE
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B3auMozelicrsue. Ban-nep-BaanbcoBel cuiibl. Bogoponnas cBsa3b. XuMudecKkas CBSI3b U CTPOCHHUE
BemecTB. OOImas XapakTEPUCTHKA >KUIAKOTO COCTOSIHUS. XapaKTEPHUCTHKAa CBOWCTB BEIIECTB B
TBEP/IOM COCTOSIHUM.

XuMuYecKasi TepMOJAUHAMUKA.

OcHoBHbIE TOHATUSL W onpenenacHus. DyHKUUS COCTOSHUA. BHYTpeHHsAs >SHeprus.
Onranbnus. 3akoH ['ecca. DuTponus. Dueprus ['m60ca.

XuMuyeckasi KHHETHKA.

CKOpOCTh XMMHUYECKOM peakuuu. BiMsHME KOHUEHTpaluuu pearupyrolux BEIIeCTB Ha
CKOpPOCTb peakuuu. BiusgHue Ttemneparypel Ha CKOPOCTb XWUMHYECKOW peakuuu. Biumsnue
KaTajJu3aToOpoOB Ha CKOPOCTh XHMMHUYecKoil peakuuu. Peakuus benoycosa-Kaborunckoro.
Xumnueckoe pasHosecue. [Ipunnun Jle-Ilarense. @a3zoBbie paBHOBECUS. TepMUUECKUI aHAINS.

PacrTBopbl. JlucnepcHbie cucTeMbl.

PactBOpsl kak romoreHHsle cucteM. Bonma. CrmocoObl BBIpaXKEHHsS COCTaBa PacTBOPOB.
PactBopuMOCTS BeliecTB B Bojie. MI3MeHEHHE SHTANbIIMU U SHTPOIUU IIPU pacTBOpeHuH. CBoiicTBa
pa30aBIEHHBIX MOJIEKYJISIPHBIX pacTBOpoB. 3akoH Payis. [loHnxeHue TemnepaTypsl 3aMep3aHus U
MOBBILIICHHE TEMIIEPAaTyphl KUIMIEHUSI Pa30aBIEHHBIX MOJEKYISAPHBIX pacTBOpoB. Ocmoc. PacTBopbl
anekTponnToB. CreneHp auccouuanuu. Juccoumanusi cnalbIX 37€KTPOIUTOB. Teopusi CHIIbHBIX
9MeKTponuToB. Peakiyu oOMeHa B pacTBOpax S3JEKTPOJIUTOB. Bonma kak ciiaOblidi 3IEKTPOIUT.
Bonmoponusiii mokazarens. bydepusie pactBopbl. ['maponu3 coseld. JlucnepcHble CUCTEMBI.
Komnnmounnneie pactBopsl. OOmIye MOHATHS O JUCHEPCHBIX cUCTeMax. [loBepXHOCTHBIC SIBICHHS.
Camomnpou3BOJIbHBIE  TOBEPXHOCTHBIE  mpomecchl.  AncopOuus.  CTpoeHHe  JABOMHOIO
AIEKTPUUYECKOTO CJI0s Ha TpaHulle paaena (a3. DIeKTpUUeCKrue CBOWCTBA KOJUIOUIHBIX PACTBOPOB.
MeTtobl MOTYYEHHSI KOJUIOUIHBIX PAacTBOpoB. OuucTKa KOJIOUI0B. MeMOpaHbl U MeMOpaHHbIE
polecchl. YCTOWYMBOCTh KOJUIOMAHBIX cucTeM. Koarymsiuss KOJUIOMAHBIX  pacTBOPOB.
OnTuueckre  CBOMCTBAa  KOJJIOMJIHBIX — pacTBOpoB. CTpPyKTYpHO-MEXaHMUYECKHE  CBOWCTBA
JUCIIEPCHBIX CUCTEM.

OKHUCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE PeaKINHU.

Onpenenenne creneHu okucieHus. OkuciaeHne MW BoccTaHoBiIeHHE. (CocTaBieHHE
ypaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiuii. Meros anekTpoHHoro Oananca. MloHHO-
DIIEKTPOHHBIA OamaHc. THUNBI  OKUCIMTETHbHO-BOCCTAHOBUTENBHBIX peakiuid. OKucIuTeIbHO-
BOCCTAaHOBUTEJIbHbBIE SKBUBAJIEHTHI.

DJIEKTPOXUMHSI.

Bo3HUKHOBEHHME CKauka TMOTEHIMala Ha TpaHUIe METaUI-pacTBOp  BJIEKTPOJIUTA.
DnekTpoHble MoTeHIHanbl. ['anpBannueckuii snemMent Jlanuansg-Akoou. 3mepenue aneKTpoaHbIX
MOTEHLIMAJIOB. DJEKTpoAbl cpaBHeHUs. YpaBHeHHe HepHcra. OKHCIMTENHbHO-BOCCTAHOBUTEIBHBIE
ANEeKTPOJbl. XHUMHYECKHE MCTOYHUKH ToKa. Koppo3us wmertammoB. XuMHUYeEcKas KOpPpO3Hs.
OnekTpoxumuueckast kopposus. [TaccuBHOCTh MeTaa. 3amuTa METaljIoB OT KOPPO3HH.

OO0mme cBOiCTBAa METAJLIOB.

[lonoxxeHne MeTanioB B INepuoaudeckoid cucteme. Kpucrammmueckoe CTpOEHHE.
dusnueckue CBOMCTBa MeTauloB. Metaunueckass cBs3b. [lomyuenne MetawioB. OOmme
XUMHYECKHE CBOWCTBA METAJLIOB.

Metaniasbl d-cemelicTBa.

DJIEKTpOHHOE CTpoeHue U TmonoxkeHue B Ilepumommdeckor cucreme. PuU3NYECKHE U
XUMHYecKHe cBoiicTBa d-metamnoB. CBoicTBa coeqMHEHUH d-MeTaoB.

KommnuiekcHble coeInHeHusl.

Koopaunammonnast teopuss Bepuepa. HomenknaTypa KOMIUIEKCHBIX —COEIMHEHHH.
XuMHYecKas CBSI3b B KOMIIJIEKCHBIX cOeTUHEHMX. KoMIUIeKCHbIE COeAMHEHUSI KaK AJIEKTPOIUTHI.
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Cemectp 4

JJIeMeHTbI OPraHu4YecKO XMMHUM.

Crpoenue, kinaccuukanys ¥ CBOHCTBA OPraHUIECKUX COCTUHEHUH.

IIpupona XMMHMYECKOH CBSI3M B OPraHMYECKHX COCOUHEHMSX. YTJIEBOLOPOABI M HX
npousBogHble. TorumBo u ero Buabl. Bogopon — tomnuBo Oynymero. CMazo4HO-OXJIaKIatOIIIe
BELIECCTBA.

Opranuydeckue noJMMepHbie MaTepuanbsl. OJIUrOMepBl.

MeTtoapl nosydeHHUs MOJIMMEPOB, NOJUMEPH3aLMsl, NOJUKOHACH Causd. KOHCTpyKIIMOHHBIE
noauMepHsle  marepuanbl.  CtpoeHne M (PU3HKO-XMMHUYECKHE  CBOWMCTBA  IOJMMEPOB.
PenakcaliuoHHBIE ABJICHUS B IOJUMEPAX U UX 3HAYCHUE B TEXHHUKE.

IIpou3BoaACTBO MOHOMEPOB.

[Tonumepu3zannonabie MOHOMEpBL. MoHOMepEI. [Ipon3BoacTBo Oyraauena-1,3 u u3onpeHa.
IIpousBoacTtBo ctupona. [Ipon3BoacTBO Kanpoiakrama.

[TonMKoOHAEHCALIMOHHBIE MOHOMEDBI. [TponsBoacTBo ¢benomna. [IpounssoncTso
JTUATHIICHTITUKOJIbTepe TalIaT.

IIpon3BoACTBO MOJMMEPHBIX MATEPHAJIOB.

CpolicTBa U NPUMEHEHHUE MOJUMEPHBIX MaTepuajoB. BbICOKOMOJIEKYNISApHBIE COEIUHEHUS
Kak OCHOBa MOJMMEpHbIX MaTepuasoB. OCHOBBI TEXHOJOTHMM MEpepabOTKU MOIMMEPHBIX
MaTepuaioB B u3fenusd. KpaTkuif HMCTOpUYECKHM OYepK pa3BUTHUSI NMPOMU3BOJACTBA IMOJIUMEPHBIX
MaTEepUasoB.

[IpousBoacTBo mnactuyeckux wmacc. CoctaB M KiaccH(PUKamMs IJIACTUYECKAX Macc.
Tepmorutactet  u  peakromiactel  (ABC-ruactuku, Pla-rulactukun  u ap.).  IlpousBonactBo
nommdTiieHa.  [IpomsBoxcTtBo  momuctupona.  IIpows3BoAacTBo  (eHON-(hOpMaAIbAETUAHBIX
IIOJINMEPOB.

[Tpon3BoACTBO XMMHYECKHX BOJOKOH. Kiaccmdukanus M HCIOIB30BaHHE XHMHUYECKHX
BOJIOKOH. OOIMe NPUHLIMIIBI TMOJYYeHHUsS XHMHYECKHUX BOJOKOH. IIpoM3BOACTBO BHCKO3HOTO
BoJIOKHA. [Ipon3BOJCTBO KanpoHOBOTO BoJIOKHA. [Ipon3BOICTBO J1aBCAHOBOT'O BOJIOKHA.

ITpousBosacTBO 3nactomMepoB. CBOMCTBa M KiaccuuKanus snactoMepoB. [IponsBoacTBo
OyramueH-ctuponsHoro kayuyka (CKC). TIpomsBoactBo wu3ompenoBoro kayuyka (CKHU-3).
[TepepaboTka Kayyyka B pe3MHOBBIE U3/IETUSI.

DoTONOTUMEPHI.

OcHoBHbIE MOHATHA U ompeneneHus. OOGopyaoBaHue i 00paOOTKH SKCIOHHPOBAHHBIX
¢doromatepuanoB. OCHOBBI TexXHOJOrHueckoro mnpouecca. [lpoueccoppl mns  00paboTku
¢dorononumMepoB. YcIoBUS XpaHEHHs IUIACTUH U (QopM. M3MeHeHHe CTpyKTyphl (oToroimmepa
pyu 00JyYeHUH JIa3epHBIM U3ydeHueMm, Y @-u3iaydyeHuem, JHEBHbIM cBeTOM. M3MeHeHune cocraBa
¢doTromnonumepa 1 3alaHue HOBBIX CBOMCTB.

I'esin 1 OMOCOBMeCTHMBIE BellleCTBA.

[Tonatue GuocoBMecTUMOCTH. Pa3zpaboTka MEIUIIMHCKUX IOJMMEPOB U OHOMAaTepHasoB.
[Tonxon k OHMOCOBMECTHMOCTH IOJIUMEpA C TOYKU 3peHHs (PU3MKO-XMMUYECKHX CBOMCTB €ro
MIOBEPXHOCTH.

OMyIbCUU U TeNU. «Y MHBIE» MOJTUMEpPHBIE ruaporenu. Mcnonabs3oBaHue NOIMMEPHBIX resen
B KaUE€CTBE MATPHI] 111 HAHOYACTHULL.

Kpemuuiioprannyeckue noJmmepsbl.

Knaccudukanus kKpeMHUHOpraHudeckux moiauMepoB. [lomumepsl ¢ HeopraHU4eCKUMHU
[JIaBHBIMU  LensMu  Mosekyn.  [lonmmopranocumnokcansl.  [lonnaneMeHTOOPraHOCHIIOKCAHBI.
[TonmmopranocunasaHsl. [TonnopranocunTHaHsel. [Tonmopranocunassl. [Tonmmmepst c
OpraHOHEOPraHWMYECKUMU  TJABHBIMM  HensMu  Mosekyd.  [lonmopraHoankuieHCHIIaHBI.
[Tonmopranopenunencunansl. [lonuMepsl ¢ OpraHu4ecKUMU TIIaBHBIMH LETSIMH MOJIEKYJI.

CBolicTBa KPEMHUHOPTraHWUYECKHUX MTOJIMMEPOB.

IIpuMeHeHne KPEMHUMOPraHUYECKUX TIOJIUMEPOB.



ITopoukoBbIe MaTEepHAJILI.

Buapl OPOIIKOBBIX MaTepHajaoB MPUMEHSIEMbIX B aJAMTUBHBIX TexHomorusx: SLS, InkJet,
SLM, EBM. Tpe6oBanusi k mopomkaMm. Ou3nveckue CBOMCTBAa MOPOIIKOB. MeTOIbl MOTy4EHUS.
CuHTE3-MOJIeNId U3 TOPOIIKOBBIX IOJMMEPOB W METALIOB. AJJIMTUBHBIC TEXHOJOTHUU W/WIH
MOPOIIKOBAs METAJLTYPTHSI.

3.4  TemaTuka CeMHHAPCKUX/MPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHH

3.4.1. CemuHapCcKue/IPaKTUICCKUEC 3aHATHS
He npegycmotpensl.

3.4.2. JIabopaTopHbI€ 3aHATHUS

Cemectp 1

JIaGoparopnas pabota 1. OnpeneneHue TemIoBoro 3pQexra peakunu HeUTpaT3alny.

JIaboparopHas padota 2. CKOpocTh XuMUYECKHX peakiuii. Karamus.

JlaboparopHast pabota 3. CHIIbHBIE B clIa0bIe SJICKTPOIHTHIL.

JIaboparopHast pabota 4. OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.

JlaboparopHast paboTa 5. DIIeKTpoIIn3.

JlaboparopHas paboTa 6. DieKTpoXuMU4ecKkasi KOppo3usl.

JlaboparopHast pabora 7. O0mIme CBOMCTBa METAJLIOB.

JIaboparopnas pabora 8. CBoiicTBa coequHeHHI d-METaIOB.

Jlaboparophas pabota 9. KomruiekcHbie coerHeHus d-MeTaslIoB.

Cemectp 2

JlaboparopHast pabota. [ToryueHnue u cBOWCTBA IPEIEIBHBIX YTICBOIOPOIOB

JIaboparopHas pabdota. [TonmyueHnue u cBOKCTBa HEMPEAEIBbHBIX YTIEBOIOPOIOB

JlabopaTtopHas paboTta. beH3011 1 ero XuMUIeCcKre CBOMCTBA

JlaboparopHas paboTa. XUMHUYECKHE CBOWCTBA OJTHOATOMHBIX 1 MHOT'OATOMHBIX CITUPTOB.

JlabopaTopHas paboTa. XWMHUUYECKHE CBONCTBA albJErHJ0B, KETOHOB U KapOOHOBBIX
KHCTIOT.

JlabopaTopHas paboTa. XMMHUUYECKHE CBOMCTBA MOJUMEPHBIX MAaTEpPHAJIOB.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
He npeagycmoTpensl.

4. Y4eOHo-MeTOoAMYECKOEe M HH(POPMALTMOHHOE o0ecredeHne

41  HopmatuBHbie 10kyMeHThI U 'OCTbI
HET

4.2  OcHoBHasi IMTEpaTypa

1. MapteiaoBa, T. B. Xumus : yueOHUK U MPaKTHUKYM JUIs IpuKiIaaHoro 6akanaspuara / T.
B. MapreiHoBa, U. B. Apramonosa, E. b. 'onynos. - M. : U3gatensctBo IOpaiit, 2015. - 393 c. -
Cepus : bakanasp. [Ipuxmnagnoit kypc. ISBN 978-5-9916-4223-1.-137 3k3.

2. 'muaka H.JI. O6mas xummust. M. UaTerpan-Ilpecc, 2013.

3. Jlymeiixko, T.I'. Bexnenue B ob6myro xumuto / T.I. Jlymeiiko ; MuHHCTEpPCTBO
oOpazoBanust u Hayku Poccuiickoii ®enepanuu, denepanbHOe TOCYJapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeNlbHOE  YUYpPEXKICHHE BBICIIErO  MnpodeccuoHanbHOro  obpazoBaHus  «HOXHBIN
dbenepanbHBIE YHUBEPCUTET», XuUMHUeckuil Qaxynprer. — PoctoB-Ha-/lony : W3maTenbcTBO
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HOxHoro denepanproro yausepcuteta, 2010. — 232 ¢. — Pesxxum noctyna: no moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

4.3  JlonoJiHUTeJbHAN JTUTEpPaTypa

1. MapteinoBa, T. B. ®usnueckast xumus : yuebnoe nocodue / T. B. MapTbiHoBa. - 2-€ us .,
nepepad. u gomn. — M. : MI'TY «MAMM», 2012. — 124 c. — 110 3. an.pec.

2. Oprannyeckas xumusi : ydebnoe mocobue / H. B. 3mik, C. M. PycakoBa, 1. B.
AprtamonoBa, TepexoBa M. B. - M. : YH-T mammmnoctpoenus, 2012. - 145 c.-25 sk3

3. MaprteinoBa, T. B. Ilpaktukym mo Heopranuueckoid xumuu / T. B. MapteiHoBa. - M. :
VYH-T MAaIIMHOCTPOCHHS, 2013. - 60 C.- 45 1. pec. Pexum
nocryma:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. MapteiHoBa, T. B. 3ammra MetamioB oT Koppo3uu B aBromobOmiectpoenuu / T. B.
MaprtbiHoBa. - M. : VH-T MammHocTpoenus, 2013. - 132 c.- 35 sk3

5. T'opuues, U. I'. Komnougnas xumusi / U. I'. Topuues, T. B. MaprteiHoBa, O. H.
[Tnaxotnas, U. B. ApramonoBa. - M. : MI'TY «MAMMWNy, 2010. - 73 c.- 30 an.pec. Pexxum pocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

6. 3p1x, H. B., l'ogysoB, E. b., ApramonoBa, 1. B. ®yHKIIMOHAEHBIC HAHOMATEPHAIIBI :
nonydyenue u cBoiictBa / H. B. 3wk, E. b. I'omynoB, . B. ApramonoBa. — M. : VH-T
MamuHocTpoeHus, 2012. - 128 ¢.-90 k3.

7. MapteinoBa, T. B. 3amanus mis camocrostenbHoit padotsl / T. B. MapteiHoBa. - M. :
MI'TY  «MAMM», 2010. - 120 c. — 230 ompec. Pexum  nmocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

4.4  DiekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHATHI U aTTECTAIUI BO3MOXKHO B TUCTAaHITMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cUCTeMBbl JUcTaHIMOHHOro oOyueHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMmebl:

Hazsanue S0P Ccpuika Cemectp

Xumus 1 (1)H3quc1<a${ XHUMMUA

/lonli [ 2id=
(1-i cemectp) https://online.mospolytech.ru/course/view.php?id=809 3

OpFaHI/IquKaSI XUMMUA OJI
CTYEHTOB, O0yYaroIuXcs Mo
HAIpPaBJICHUIO MTOATOTOBKU https://online.mospolytech.ru/course/view.php?id=563 4
20.03.01 "TexnocdepHast
6e301macHOCTh"

Pazpabotannsiit OP BKiIIOUaeT TPEHUPOBOYHBIE M UTOTOBBIM TECTHI.

[Topsimox mpoBeneHUsT pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIECIbHBIMU
pacropsHKeHUs MU IIPOPEKTOpa Mo y4eOHOH paboTe W/Uiu EHTPOM Y4eOHO-METOANYECKON pabOTHI.

WuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKHE MaTepUallbl B JJICKTPOHHOM BHJE,
npe/ICTaBICHHBIC Ha caiite «MOCKOBCKHI MOJIMTEXHUUECKHI yHUBepcuTeT» https://mospolytech.ru/
B pazeine «bubnuoreuno-undopmarmonnsiii ieHtpy» (https://lib.mospolytech.ru/).

4.5  JluueH3HWOHHOE U CBOOOJIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHmne
MoitO¢uc — poccuiickas KOMIAHUSA-pa3pabOTUMK O€30MacHbIX O(PHMCHBIX pPELIeHUH s
0OIIIeHHS ¥ COBMECTHOM paboThI ¢ jokymentamu (AnbrepHatuBa MS Office) https://myoffice.ru/

4.6 CoBpeMeHHble TipodecCHOHANBbHBIE 0a3bl JaHHBIX W HH(OPMALMOHHbIE
CNPABOYHbIE CHCTEMbI

1. http://www.fips.ru — ®enepanbHBIil HHCTUTYT MPOMBIIIJIEHHOW COOCTBEHHOCTH (IOCTYI K
MOJIHBIM TEKCTaM POCCHUUCKUX MATEHTHBIX JOKYMEHTOB ¢ 1924 r., k 0a3e MaHHBIX pedeparoB
MOJIE3HBIX MOjIeNiel, 6a3e JAaHHBIX POCCUNCKUX MPOMBIIIEHHBIX 00pa3loB U IPYTHUM 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://myoffice.ru/
http://www.fips.ru/
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2. https://docs.cntd.ru/document/1200008231 — OCT P 51330.5-99 (MBK 60079-4-75)
«MertoJ1 ompe/IelIeHUsT TEMIIEPaTypPhl CAMOBOCILIAMEHEHHS,;

3. https://docs.cntd.ru/document/1200001534 — T'OCT P 22.0.08-96 «be3omacHoCTh B
Ype3BbIYANHBIX CHTyallMsX TeXHOTCHHBIC 4Ype3BblUaHBIC CHUTyallud. B3peiBel. TepMUHBI U
OTIpEICIICHUS Y,

4. https://docs.cntd.ru/document/1200121998 — T'OCT 31610.0-2014 «B3psiBoOacHbIE
cpeapy;

5. https://docs.cntd.ru/document/1200004802 - I'oCT 12.1.044-89
«[1o>xapoB3pBIBOOIIACHOCTh BEUIECTB M MarepuaioB / HomeHkiaTypa moka3aTeneil u METOJbl MX
OTIpEICIICHUS

6. http://www.chemnet.ru/ — Tlopran ¢yHIaMEHTAIBHOIO XUMHYECKOTO OOpa3oBaHMUsI
Poccuu. Hayka. O6pa3zoBanue. TexHomoruu;

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

8. http://pubs.acs.org/ — Pecypchl AMEpHKaHCKOTO XMMUYECKOTO OOIIECTBA;

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

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

11. http://www.gpntb.ru — C'ocynapcTBeHHast MyOJIMYHAS HAYYHO-TEXHUYECKass OUMOINOTEKA;

12. http://ban.pu.ru — BAH bubnuorexa AkajieMun Hayk;

13. http://www.nlr.ru — PHB Poccuiickas HanmoHaibHas OMOIMOTEKA;

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

5. MarepuajibHO-TeXHHYeCKOe ofecrieyeHne

Aymutopun u nabopatopum kadenper «Xumbuorex» IIK-411, T1K-433 obGopynoBaHb
KOMIIBIOTEPHOU U IMPOEKTHOM TEXHUKOM.
Jliia poBeneHus 1abOpaTOpHOro MpakTUKyMa Ha COBPEMEHHOM YPOBHE IPH BBINOJIHEHUU
71a00paTOPHBIX PabOT MPEAYCMOTPEHO UCTIOIb30BAHUE CIIEIYIOIIEr0 000PYAOBaAHUS:
1. AxBagucTiiisATop.
2. AHaJIUTUYECKUE BECHI.
3. TexHUYECKHUE BECHI.
4. DneKTpUYECKHM MOIYIIPOBOJHUKOBBIN BBIIPSIMUTED.
5. MunnuamnepmeTpsl.
6. CymmibHbIN mKad.
7. @TOPOIIACTOBBIE KAJIOPUMETPBI.
8. TepmomeTpsl.
9. DnexTpoan3EepHl.
10. pH-meTp-nuoHomMeTpHI.
11. Cnekrpodortomerp CP-56.
12. UK-®ypbe CIEKTPOMETP C MMPECCOM PYUHBIM I'MIPABIMUECKHM.
13. ®oromerp KDK-3-01 poTosnexkTpudecKuid.
14. YcraHOBKa ¢ BpalIaloIIMMCs TUCKOBBIM 3i1ekTpoaoM (BD/1-06).
15. Ilorpyxnoii Ttepmocrtar-uupkynstop LOIP LT-208 u TepmocTar HUPKYISUUOHHBINA
BT3-2.
16. AsromaTmueckuii Tutparop TitroLine Alpha.
17. Ilorenumocratr mapku [PC PRO-M.
18. HoytOyk ¢ ycranoBinenasiMu cpeactBamu MS Office PowerPoint.
19. MynbTUMEIUIHBIN IPOEKTOP ¢ NEPEHOCHBIM DKPAHOM.
20. Crektpometp atoMHO-abcopounonHbii «<KBAHT-2A»
21. BoITspKHBIE IKAQBHI.


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/
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6. MeTtoauyeckue peKOMeH aluu

MGTOI[I/IKa npenoaaBaHrsa AUCHUIIIMHBI «XuMus u (1)I/I3I/I‘I€CK21$I XUMHUSI» U pCalin3dalunsa
KOMIIETEHTHOCTHOTO TIOJXO/Ja B W3JIOKCHHM M BOCIPHIATHM MaTepualla IpelyCMaTpUBaeT
HCIIOJIb30BAHUC CIICAYIOIIUX AKTUBHBIX W HWHTCPAKTHBHBIX (I)OpM MIpOBCACHUA AaYyJUTOPHBIX U
BHEAYJMTOPHBIX 3aHSITHH:

— ay/IMTOPHBIE 3aHATHUSA: JICKIIUH, TAOOpaTOpHBIE pabOTHI, TECTUPOBAHUE;

— BHEAYJAMTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YYCHUE OTICILHBIX BOPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 MeTtoauyeckue peKOMeH/IalMHU /1JIsl IPenoaaBaTeis M0 OPraHu3aIluu 00yYeHus!

CopepxaHre METOJWYCCKUX PEKOMEHJAIMK I TpPEeIroaaBaress pa3MeIlleHbl B pasjelie
«6.2 Meroandeckne peKOMEHIAINH JJIs1 00y4JaIOUXCs TI0 OCBOSHUIO TUCIUTUIMHED) HACTOSIICH
paboueii MporpaMMel.

[IporpaMmma coctaBieHa B COOTBeTCTBHH C  DelepalibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHIAPTOM BBICIIETO 0OPa30BaHMs 110 HAIPABICHUIO MOJTOTOBKH OaKalIaBpOB
27.03.05 aHoBaTHKa.

6.2 MeToanyeckue yKazaHus /Uil 00y4aAIOUIMXCS 110 OCBOECHUIO TUCHMIJIHHBI

JucuumniuuHa mpeaycMaTpuBaeT JICKIMM U JabopaTopHble 3aHsATHS. l3yuenue Kypca
3aBepIaercs 3a4eToM (3 cemecTp) u sK3aMeHOM (4 cemecTp).

VYcnemHoe wu3yyeHHe Kypca TpeOyeT TIOCeIleHUs JIeKUUH, akTUBHOM paboThl Ha
IPAKTUYECKUX (CEMUHAPCKM) 3aHATHUX, BBIIOJHEHUE BCEX MPAKTUUECKUX paOOT, BBIIOJIHEHUS BCEX
yueOHBIX 3aJ[aHHil MTpernoaaBaTes, O3HAKOMIICHHUS C OCHOBHOM U JOMOJIHUTENBHOMN JIUTEPATypOH.

Bo Bpems nekiuu CTyeHT JOJIKEH BECTH KPaTKUil KOHCIIEKT. PaboTa ¢ KOHCTIEKTOM JICKIIUN
npearnonaraeT MpocCMOTP KOHCIIEKTa B TOT JK€ JAEHb mocie 3aHaThi. [Ipu 3Tom HeoOxoaumo
IIOMETUTh MaTEPHAJIbl KOHCIIEKTa, KOTOPBIE BBI3BIBAKOT 3aTPyIHEHMs Ui NMOHMMaHus. [Ipu sTtom
oOyyaroImuiicss JOJDKeH CTapaTbCsl HAWTH OTBEThl HA 3aTPyIHUTENbHBbIE BOIPOCHI, HCIOJIB3YS
pexomMeHayemyto Jureparypy. Eciu eMy camocTosITensHO HE yAaloch pa3o0parbcs B MaTepuale,
HE00X0uMo c(hOopMyIUpPOBaTh BONPOCHI M OOpaTUTCA 3a MOMOILBIO K IPENoAaBaTeNi0 Ha
KOHCYJIbTAIIMHU WIH OV KANIIIeH JTeKITHH.

OOyuaromieMycst HEOOXO0IUMO PEryJIipHO OTBOJHUTH BpeMs Ul MOBTOPEHUS MPONUIEHHOTO
MaTepuaa, poBepsisi CBOM 3HAHMS, YMEHHUS U HaBBIKU 110 KOHTPOJIBHBIM BOITPOCAM.

JlaGopaTopHble 3aHSITHS COCTAaBIISIOT BAXKHYIO 4YacTh NMPO(ecCHOHATbHON MOATOTOBKU
cTyaeHToB. OCHOBHAs 1eNb MPOBEIECHUS MPAKTUYECKUX (CEMMHAPCKUX) 3aHATUN — (hOpMHUpOBaHUE
y CTYICHTOB AaHAJUTUYECKOrO, TBOPYECKOI'O MBIIUIEHHUS IyTeM NPUOOPETEHHs MPaKTHYECKUX
HAaBBIKOB.

Metoanyeckue yka3zaHHs K MPaKTHUECKUM (CEMHHAPCKUM) U JIAOOPATOPHBIM 3aHATHUSM I10
JTUCIUIUIMHE Hapsny c pabodeil mporpamMMoil U rpadukoM ydeOHOro Ipoliecca OTHOCITCS K
METOAUYECKUM  JOKYMEHTaM,  ONpPEACIAIOIIMM  ypOBEHb  OpPraHM3allUd M KayecTBa
00pa3oBaTeNbHOTO MpoIiecca.

Baxwueiieii cocrassronei 110001 (opMbl IPAKTUYECKUX 3aHATHN SBISAIOTCS YIPaKHEHUS
(3amanust). OCHOBA B yNPaXHEHUU — MIPUMEP, KOTOPHIN pa3OoupaeTcs ¢ MO3UIUN TEOPHH, Pa3BUTON
B Jiekuuu. Kak npaBuiio, o0cHOBHOE BHUMaHUE yiemsieTcss OpMUPOBAHNIO KOHKPETHBIX YMEHUH,

HaBBIKOB, UYTO W ONpPENEISAET COACPKAHHUE NEATEIIbHOCTH CTYACHTOB — pEIICHHE 3a7ady,
rpaduveckue pabOThl, YyTOUHEHHE KATerOpHi M TMOHATUN HAayKH, SBISIOIUXCS IMPEINOCHIIKON
IIPaBUJILHOTO MBIIIJIEHUS U PEYH.

[IpakTuyeckue (ceMUHapCKUe) U 1a0OpaTOPHBIE 3aHATH BBIOIHAIOT CIEAYIOIINE 3a0auu:

— CTUMYJIMPYIOT PpETyJIIPHOE H3y4YEHHE pPEKOMEHAYEMOH JIMTEepaTyphl, a TaKkKe
BHHMMATEJILHOE OTHOLLIEHUE K JIEKIIMOHHOMY KYpCY;

— 3aKpeIUISIOT 3HAHUS, [IOJIy4eHHbIE B IIpOlEecce JEKIUOHHOTO OOydYeHUs H
CaMOCTOSITENIbHOW PabOThI HaJ1 IUTEPATYPOH;
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— pacumpsIoT 00beM NPOoPEeCCHOHANTBHO 3HAYUMBIX 3HaHUH, yMEHU, HAaBBIKOB;

— MO3BOJISIOT IPOBEPUTH MPABUILHOCTD PaHee MOJyYeHHbIX 3HAHUM;

— NPUBUBAIOT HABBIKU CAMOCTOSTEILHOTO MBIIIJICHHSI, YCTHOTO BBICTYIUICHHUS;

— CIOCOOCTBYIOT CBOOOJHOMY ONEPUPOBAHHUIO TEPMUHOJIOTHEH;

— IPEJOCTABIISAIOT MPENOJAaBATEN0 BO3MOXKHOCTh CHCTEMATUYECKH KOHTPOJIMPOBATH
YPOBEHBb CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHSATHIM HEOOXOAMMO MPOCMOTPETh KOHCIIEKTHI JISKIIUH
U METOJUYECKHE YKa3aHHs, PEeKOMEHJOBAHHYIO JIUTEpPATypy IO JAaHHON TeMme; MOATOTOBUTHCA K
OTBETY Ha KOHTPOJIHBIE BOIIPOCHI.

3a 10 MUH. IO OKOHYAHHUS 3aHATHS MpeENoiaBaTelb MPOBepsSeT 0O0bEeM BBIOJHEHHOW Ha
3aHITHH PabOTHI U OTMEYAET Pe3yJbTaT B pabodyeM KypHaJe.

OcTaBurecs HEBBIMOJIHEHHBIMU MYHKTHI 33JaHUSI IPAKTUUYECKOIO 3aHATUS CTYJIEHT 00s3aH
JI0JIeNIaTh CAMOCTOSATENBHO.

[Tocrne mpoBepkHu OTYeTa MPENoJaBaTEIb MOXET MPOBOAWTH YCTHBIA WU MUCHMEHHBIN
OTIPOC CTYACHTOB JUIsI KOHTPOJISI YCBOSHHSI IMHA OCHOBHBIX TEOPETHUECKUX U MPAKTUICCKUX 3HAHUN
M0 TeMe 3aHATUS (CTYAEHTHI JAOJKHBI 3HATh CMBICI MOJYYEHHBIX MU PE3yJIbTaTOB U OTBETHI Ha
KOHTPOJIbHBIE BOMIPOCHI) € TIOCJIEAYIOUINM BBICTABJICHUEM OLIEHKH 32 MPAKTHYECKOE 3aHSITHE.

[Ipu moaroroBke K 1a0OPATOPHBIM 3aHATHIM HEOOXOIUMO AETaIbHOTO pa3o0paTh BOMPOCHI
JIEKIIMOHHOTO Kypca 0 U3y4aeMoi TeMe.

CryneHram cienyer:

- 03HAKOMHUTKCS C BOTIPOCAMH U 33JJaHUSMH JIAOOPATOPHOTO 3aHSATHS;

- HalMcaTh 3arOTOBKY K JlabopaTopHoii paboTe;

- 10 OdYepemHoro JabopaTOPHOTO 3aHATHUS IO PEKOMEHJOBAaHHBIM JIUTEPATYPHBIM
HUCTOYHUKAM popadoTaTh TEOPETUUECKHUI MaTepHal, COOTBETCTBYIOIICH TeMbI 3aHATHS;

- MPH TIOATOTOBKE K JIAOOPATOPHBIM 3aHATHSM CIEAyeT O0s3aTeIbHO HCIOIB30BaTh HE
TOJILKO JICKIIMH, Y4EOHYIO JUTEPATYPY;

- B XOZIc BBITIOJHEHHS JITAOOPAaTOPHOTO 3aHATHS 3alucaTh B TETPaab ISl JIAOOPATOPHBIX
paboT Bce HAOMIOACHUS, XMMHUYECKHE pEakIMM, HEOOXOAUMBbIE KOHCTAHTHI, JaTh KOHKPETHBIE,
YEeTKHE OTBETHI HA MIOCTABJICHHBIE BOIIPOCHI;

- B KOHIIE 3aHATHUS caTh OTYET Mo JabopaTopHOil paboTe Ha MPOBEPKY MpEnoaBaTesto

[Mpuctynass k Ja0OpPaTOpHBIM 3aHIATHAM, CTYICHTHI 3aHUMAIOT TIOCTOSHHBIE MecTa 3a
yueOHbIMH cTOaMu. Pabodee mMecTo CTyJeHTa JOJKHO OBITh 00OPYA0BAaHO BCEM HEOOXOIUMBIM
JUTS BRITTOJTHEHMST paboThl. Ha pabodeM croiie He JOKHO OBITh HUKAKHX JIMIITHUX MTPEIMETOB.

CamocrositeabHass padora cryaentoB (CPC) no nucuuruimHe Wrpaer BaKHYHO POJb B
X0JIe BCEro yueOHOTro mporecca. MeToauuecKue MaTepraibl M PEKOMEHIAIUHN U 00ecTIedeHuUs
CPC roroBsiTcs mpernojiaBaTeseM U BbIJAIOTCS CTYIEHTY.

[Ipu camocrosATenbHON TPOPabOTKE JOMANTHUX 33aJaHUK W HATMCAHUS WHIWBUIYATbHBIX
paboT cCTyleHTaM pPEKOMEHJIYETCS I0JIb30BaThCsl OMONMMOTEYHBIM  (DOHIOM  JHUTEPATypHI
(yaeOHMKaMH ¥ TIEPHOAWYCCKHMH W3JAaHUSMH), a TaKKe METOJAWYCCKHUMHU YKa3aHUSMHU 10
BBITTOJIHEHUIO CAMOCTOSITEIbHBIX U MPAKTHYECKUX PadoOT.

Oo0pa3oBare/ibHbIE TEXHOJIOTUH

Bo3MoskHO mpoBeieHne 3aHATUI U aTTeCTalluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ MPUMEHEHUEM
CHUCTEMBI NUCTaHIMOHHOTO 00y4eHuss yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHOTO
kadenpoit «Xumbuorex» snekTpoHHOr0 oOpazoBarenbHOro pecypca (D0P) (cMm. myHkT 4.4
HACTOSICH pabodel MporpaMMBl).

ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
PacoOpsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOIUYECKONU paboTHI.

IMoaroroBka K KOHTPOJILHOI padoTe

Kontponprass pabora — OIWH ©3 BHJIOB CaMOCTOSTEILHOW pabOTHl CTYACHTOB,
HalpaBJICHHBI Ha BBIIBICHHWE YPOBHS YCBOGHHMS YydeOHOro marepuana. llepen Hamucanuem
KOHTPOJIbHOM pabOThl CaMOCTOSITENIbHO WM3YYMTE KOHCIEKT JIEKIIMHA, KOHCHEKThl K CEMHUHApCKUM
3aHATUSAM, YYEOHYIO, CIELUAIbHYI0O HaydyHYyI0 JUTepaTypy. OTO TO3BOJIMT Bam oBnazetsb
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KOMIIJIEKCOM OCHOBHBIX HaBBIKOB M MPHEMOB aHaiIM3a, 0000IIeH s, KIacCU(PUKAIIMH TTOTyYSCHHON
nH(popMaIu, KoTopas IOMOXKET B NajdbHelIeld nmpodecCuoHaIbHON AesTenbHOCTH. [Ipn ureHnn
y4eOHOW U JIONOJHUTENIBHON JIMTEPATypbl PEKOMEHAYETCS BECTH 3allMCU: JENIaTh BBIIHUCKH,
COCTaBJIATh KOHCIEKTHI, aHHOTALlUM, BHOCUTh HOBBIE MOHATHUS B CJIOBapb TEPMUHOB. B mponecce
BBINOJIHEHHS] KOHTPOJILHOU PabOThI MOYKHO MOJIB30BATHCS CIIPABOYHOM JTUTEPATYPOH.

IToaroroBKa K 3K3aMeHy

DK3aMeH — 3TO 0/iHa U3 (POPM MTOTOBOW OTUETHOCTH CTYIEHTA MO M3YUYEHHON TUCLHUIUIMHE.
OrpoMHy10 poJib B YCIHEIIHOM IMOATOTOBKE K OHK3aMEHY WIpaeT IpaBWiIbHAs OpraHu3alus
NOJAFOTOBKU K HEMY. PeKkoMeH1yeTcsl Ipy MOArOTOBKE K 3K3aMEHY ONUPAThCs Ha CIEAYIOLIUM MJ1aH:

1. IIpocmoTpeTs mporpaMmy Kypca, € ILI€JIbIO BbISBIEHUS HauOojee NPOOJIEMHBIX TEM,
BOIIPOCOB, KOTOPbIE MOTYT BbI3BaTh TPYIHOCTHU IIPU IOATOTOBKE K 3a4ETy.

2. Pemath 3ajaHus, NpeJUIoKEHHbIE B yueOHO-MeToIu4eckoM Komiuiekce. Ilpu atom ams
3¢ PEKTUBHOTO 3aKperuieHus] HHPOPMAIUY MEPBBIN pa3 0e3 UCIOIb30BAHUS YUCOHBIX MaTEpPHAJIOB,
BTOPOH pa3 ¢ X UCIOJIb30BAaHUEM.

[Ipu BBINONHEHUM NEPBBIX JABYX MYHKTOB IUIaHA CTYJAEHT HOJYyYUT BO3MOXKHOCTH OLICHHUTH
CBOM 3HAHMs U HaBBIKU 10 MPOCIYIIAHHOW AMCUUIUIMHE U COPUEHTHPOBATHCS NP IIAHUPOBAHUU
o0bema MOArOTOBKH.

1. Tembl HEOOXOOMMO H3ydaTh IOCJEA0BATEIbHO, BHUMATEIbHO OOpallas BHUMaHHE Ha
ONMCAaHNUE BOIPOCOB, KOTOPHIE PACKpBIBAIOT €€ cojepxkaHue. HaunHaTe HEOOXOAMMO C HEpBOM
TEMBI.

2. Ilocne pabGoThl HAJ MEPBOI TEMOW HEOOXOIUMO OTBETUTh Ha KOHTPOJIBHBIE BOIPOCHI K
TEME U PELIUTh TECTOBBIEC 3a/1aHUS K HEH.

3. Ilocne n3yueHus Bcex TeM CTYIEHTY PEKOMEHIYEeTCsS OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
10 BCEMY KYypCy.

Heo06xoauMo MOMHHUTS:

1. OTBeTHI Ha BOIIPOCHI FK3aMEHATOPA JO0JIKHBI ObITh YETKUMU U MTOJTHBIMHU.

2. Bbl jomkeH MoOKa3aThb HaBbIKM TIPaMOTHOTO BIJIAJICHUS TEpPMUHAMH, 3HaTh UX
OIIpEEIICHUS.

3. YMeTsb pemiats 3a/1a4M 10 pa3InyHbIM pa3jiesaM TEOpUU FOPEHUs U B3pbIBa.

Bup y4eoHbIX

N JesiTeIbHOCTD CTY/ACHTA
3aHATHI

Jexuus Hanucanne KOHCIEKTa JIEKIMHA: KpaTKO, CXEMAaTU4HO, IOCIEA0BATEIbHO
(¢uKcHpoBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJIbI, (POPMYIHPOBKU, 0000IIEHUS;
IIOMEUYaTh BAYKHBIE MBICIIH, BBIIEIATH KIIOUEBBIE CIIOBA, TEpMUHBI. [IpoBepka
TEPMHHOB, MOHATHI C NMOMOIIBK SHIMKIIONEIUN, CIIOBAapEl, CIIPaBOUYHUKOB C
BBIMMCBHIBAHUEM TOJKOBaHUIl B TeTpajab. OOO3HaYeHHE BONPOCOB, TEPMHHOB,
MaTepuaia, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, IOMCK OTBETOB B PEKOMEHAYEMOM
auteparype. Eciim caMocTosTENbHO HE ynaeTcsl pa3oOpaTbcs B Marepuaie,
HE00X0uMO COPMYIHPOBATH BOMPOC U 337aTh MPENOJaBaTeIi0 Ha JICKLIUU
WIM Ha IPAKTHYECKOM 3aHSATHH.

JlaGopaTopHas JlaGopaTopHbpie pabOTHI TO3BOJSIOT HAYYUTHCS MPUMEHATH TEOPETHYECKUE
pabota 3HAHUS, TOJYYCHHbIE HA JIEKIUU MPH PEIICHUU KOHKPETHBIX 3amad. UToObI
HanOoJyiee palMOHATBHO MW TIOJHO HCIOJB30BaTh BCE  BO3MOKHOCTH
1ab0opaTOpHBIX ISl TOATOTOBKM K HHUM HEOOXOIMMO: CleyeT pa3o0parh
JICKITUIO TI0 COOTBETCTBYIOIICH TeMe, O3HAKOMHTCS C COOTBETCTBYIOIIHM
pa3zenoM  yueOHHMKa, MpopaboTaTh JAOMOJHUTENBHYIO JHTEpaTypy H
HNCTOYHHWKH, PCIIUTH 3aa4i U BBIIIOJTHUTH APYTHUEC MMCbMCHHBIC 3a1aHUA.
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Bua yueOHbIX
JeATeIbHOCTD CTY/ACHTA

3aHATHI
CamocrosrenbHas | CamocTosiTennbHass padoTa CTYIAEHTOB CIOCOOCTBYET TINTyOOKOMY YCBOEHUS
pabora yueOHOro  MaTepuansa W Pa3BUTHIO  HABBIKOB  CcaMOOOpa3oBaHUSI.

CamocrositenbHas paboTa IMpeoiaraeT CIeAYIINe COCTaBIAIOINE:

- pabora ¢ TeEKCTaMu: Yy4eOHHMKAMH, CIIPABOYHUKAMH, JOMOJHUTEIHHOMN
JUTEPATYPOH, a TaKKe MPOPAOOTKA KOHCIIEKTOB JICKITHIA;

- BBITIOJIHEHUE TOMAIIHUX 3aJIaHUH U PacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3y4YeHUS,

- yyacTue B paboTe CTyIeHUYECKUX HAyYHBIX KOH(PEPEHIINHA, OJMMITNA;

- HOATOTOBKA K NPOMEKYTOUYHOH aTTeCTallHH.

IToaroroska K | [OTOBUTBCS K NOPOMEXKYTOUYHOW AaTTECTALHMM CIEAYET CHUCTEMATUYECKH, B
MPOMEXYTOUYHOM | TEUEHHE BCEro cemecTpa. VMHTEHCHBHAs MOJArOTOBKAa JIOJDKHA HA4yaThCs HE
aTTecTaluu MO3/IHEE, YEM 32 MECSI-IIONTOpA 0 MPOMEXKYTOYHOM arrectanuu. JlaHHbIE
nepe1 9K3aMeHOM TpH JTHS (D PEKTUBHEE BCErO UCIIOIb30BATh JIJIsl [IOBTOPCHHS
Y CHCTEMaTU3aliid MaTepuaa.

7. @oH/1 OLIEHOYHBIX CPEICTB
B npouecce o0yueHust B T€YEHHE CEMECTpa UCTIOIB3YIOTCS OI[CHOYHBIE CPEICTBA TEKYILETrO
KOHTPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHBIX arTectauuil. [IpuMeHstoTcs cieayromye oLeHOYHbIe
CPEICTBA: KOHTPOJIbHBIE paOOThI, TECTHI, 3aIIMTA J1a00PaTOPHBIX PadOT, 3a4ET.
OOydenue no JUCHMIUIMHE «XUMHS M (U3NYECKas» HANpaBiICHO Ha (POPMHUPOBAHUE Y
00yYaroIUXCsl CIEYIOUMX KOMIIETEHIIUMI:

Kon n

HanMMeHOBaHMe NHauKaTopbl 10CTHKEHUS] KOMIIETEHIIUH

KOMITeTEeHIUI
OIIK-1. Cnocoben | MOIIK-1.1. HMcnonp3yeT OCHOBHbIE 3aKOHbI 0a30BBIX HMH)KEHEPHBIX U
aHaJTM3UPOBATh TEXHUYECKUX TUCIUILIMH.
3a/1aumn NOIIK-1.2. Hcnonb3yeT OCHOBHBIE 3aKOHBl  €CTECTBEHHOHAYYHBIX
npoeCCUOHATBHON | TUCIUIUINH, IPaBUIa MOCTPOCHUS TEXHUYECKUX CXEM U YepTexeH.
NeITeIbHOCTH Ha HNOIIK-1.3. BmageeT OCHOBHBIMH METOJAMH TEXHUKO-DKOHOMHUYECKOTO

OCHOBC HOHO)KGHHﬁ, aHajin3a, HaBbIKaMH COCTaBJICHU pa60111/1X IMPOCKTOB B COCTABC TBOpquKOﬁ
3aKOHOB 1 MECTOJ0B KOMAaH/HI.

B 00J1acTH NOIIK-1.4. 3Haer mnNpUHIMIUAIBHBIE OCOOCHHOCTH MOJEIUPOBAHMS
MaTEMaTHKH, MaTEMaTHYECKHUX, bu3nueckux u XUMHYECKHUX IIPOLIECCOB,
€CTECTBEHHBIX U MpeHa3HauYeHHbIE JUUIsl KOHKPETHBIX TEXHOJIOIMYECKUX IPOLIECCOB, B TOM

TCXHUYCCKUX HAYK. YUCJIC aJAUTHBHOT'O ITPONU3BOACTBA.

7.1  MeToabl KOHTPOJISI U OLIeHUBAHHUS Pe3YJIbTATOB 00y4eHHUsI

Ne Haumenosanue [IpencraBnenue
. /II oueHouyHoro | Kparkasi xapakTepucTHKa OLIEHOYHOTO CPEACTBa | OLIEHOYHOI'O CPECTBA
CpeACTBA B ®OC
Cucrema  cTaHIapTU3HPOBAHHBIX 3aJIaHUM,
1 Tecr MIO3BOJISIIOIIAs.  ABTOMATU3MPOBATh  IPOLEAYPY @DOHJT TECTOBBIX
' (T) W3MEPEHUS]  ypOBHA  3HAHUW W yMEHUH 3a1aHUI
oOyuaroIerocs.
CpenctBo  mpoBeEpKHU €HUW  TPUMEHATH
KonTponbsHas pea POBEp M p [Tpumepsr
2. MOJYyYEHHbIE 3HAaHUS JJIs1  pelleHus 3aaad
pabora (K/p) KOHTPOJIBHBIX padoT
ONPEJIETICHHOT 0 TUIA 110 TEME WJIU PA3IEILY
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7.2 IIIkajia 1 KpUTEPHUH OLIEHUBAHHS Pe3yJIbTATOB 00y4eHUsI

[IpomexxyrouHass arTecTamusi oOyJarommxcs B (opMe -dK3aMEeHa IPOBOJUTCS IO
pe3ysibTaTaM BBITIOJIHECHUS BCEX BUIOB Y4eOHOUW pabOThI, MPEAYCMOTPEHHBIX YU4eOHBIM ILIAHOM
M0 JaHHOW JHUCHUIUIMHE (MOJIYJIO), MPU 3TOM YYHUTHIBAIOTCS PE3YIbTAThl TEKYIIETO KOHTPOJIS
ycrmeBaeMOCTH B TedeHue cemectpa. OIleHKa CTENeHW JOCTHXKCHHS O00y4aronuMucs
IUIAHUPYEMBIX ~ pe3yJlbTaToB  OOy4YeHUs 1O  JUCHUIUIKHE  (MOAYJIO)  MPOBOJUTCS
npernoaaBaTeneM, BEAYIIUM 3aHATHS M0 AUCHUILTHHE (MOAYIII0) METOJOM JKCIIEPTHOM OIICHKHU.
[To wToraM mNPOMEKYTOYHOW aTTECTAIlMU IO TUCIHUIUIMHE (MOJIYJI0) BBICTABISETCS OIECHKA
COTJIMYHOY», «XOPOIIOY, yIOBJICTBOPUTEIBHO» HIIA «HEYIOBICTBOPUTEIHLHOY.

K mpomexyToyHOHM arTecTaluu JONMYCKAITCS TOJBKO CTYJACHTHI, BBIMOJHUBIINAE BCE
BHUJIbI y4eOHOH paboTHI, MPEAYCMOTPECHHBIC paboueld mporpaMMoi Mo aucuuiuinHe «Teopus
TOPEHHUS W B3PbIBa» (BBIMOJHEHBI HAa MPAKTHYCCKHX 3aHATHAX M 3alIMIICHBI BCE PACUCTHHIC
paboTHI, MPEAYCMOTPEHHBIE pabOYe MPOrpaMMOM, BBINIOJHEHBI M B CPOK CJaHBI JOMAIIHUE
3aJIaHus).

Ixana ouenuBanusa Onucanmne

BrinonHens! Bce BUbI y4eOHOM pabOThl, IPEAYCMOTPEHHbBIE YUeOHBIM
wiaHoM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHHI,
HaBBIKOB TPUBEJCHHBIX B TabiuLax IOKa3zaTesed, onepupyer
IpUOOPETEHHBIMU 3HAHUSMH, YMEHHMSIMHU, HaBbIKaMM, NIPUMEHSAET UX B
CUTYyallUsiX TIOBBIIIEHHOH CIIO)KHOCTH. [Ipm 3TOM MOTryT OBITH
JIOTIYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTpPyIHEHUS.
Crynent MOJIHOCTBIO obnamaer 0a30BBIMH 3HAHUSMHU
(GyHIaMEHTaIbHBIX Pa3/iesoB AUCHUILIMHBI B 00bEME, HEOOX0IUMOM
1St OCBOEHUS XUMHUYECKHX OCHOB B  DJKOJOTMM  H
MPUPOIONOJIb30BAHUH; TOJHOCTHIO BIIAJIEET METOJIaMU XHMHUYECKOIO
aHalin3a, ¥ COBPEMEHHBIMH METO/IaMHU KOJIUYECTBEHHON 00paboTKu
UH(POPMALIUH.

«OTIIMYHO»

CryneHt oOmamaer 0a30BBIMH  3HAHMSMU  (DYyHIaMEHTAIbHBIX
pa3ienoB JUCHMILUIMHBL B O0beMe, HEOOXOIMMOM JJisi OCBOEHUS
XHMHYECKHX OCHOB, BIIQJeeT METOJaMU XHMHYECKOrO0 aHajau3a, Hu
COBPEMEHHBIMHU METOJIaMH KOJIMYECTBEHHON 00pabOTKH WH(OpMAITUH.

«XOPOIIIOY

CryneHt YAaCTUYHO obnamaer 0a30BBIMHU 3HAaHUAMHU
byHIaMEHTaJbHBIX pa3/eoB JUCHUIIMHBEI B 00beMe, HEOOXOIUMOM
JUISt OCBOCHUS XUMHYECKHX OCHOB B 9KOJIOTHH U
MPUPOIONOIB30BaAHUM; YaCTUYHO BlIajieeT METOaMu
XUMHYECKOTO aHAIN3a, 1 COBPEMEHHBIMU METOJaMH KOJINYECTBEHHON
00paboTKH HHPOPMALIUH.

«YHOBJICTBOPUTCIIBHO»

He BeimonHen oauH wuian Oosnee BHAOB ydeOHOH paboOTHI,
OpPEeIYyCMOTPEHHBIX Yy4eOHbIM MIaHoM. CTYIeHT JeMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHWU, YMEHUH, HaBBIKOB NPUBEICHHBIM B
Ta0nMMIax TOKa3aTeled, JOMYCKAITCS  3HAYUTENBbHBIC  OIIMOKH,
NPOSIBIIIETCSI  OTCYTCTBHE 3HAHWHA, YMEHWH, HABBIKOB TIO PAIY
MOKa3aTesei, CTYy/IeHT MCIBITHIBACT 3HAUYUTEIbHBIC 3aTPYAHECHUS TPU
OTIEPHPOBAHNU 3HAHWSAMH W YMEHHUSMH TMPH HX IEPEHOCE Ha HOBBIE
curyari. CTyICHT He CITOCOOCH pean30BaTh NaHHYIO KOMIIETEHIIHIO.

«HCYHOBJICTBOPUTCIIBHO»
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7.3  OueHo4HbIE cpeCcTBA

7.3.1. Texyuuii KOHTPOJIb

Bonpocs! U151 NOATOTOBKHU K 3K3aMeHY CTYJeHTaM 2 Kypca 3 ceMecTpa I10 AMCHUILINHE
«XuMHUA ¥ pusnyecKas XUMHUID.

1. Ilpeamer, 3amaun u Meronbl XUMHH. OCHOBHBIE IOJOXKEHHUS ATOMHO-MOJIEKYJIAPHOU
Teopud. [lOHATHSA: XUMHUYECKMM DJIEMEHT, aToM, MoJeKysna. OTHOCUTENIbHbIE AaTOMHBIE U
MOJIEKYJIIpHBIE Macchl. ' paMM-aTOM, MOJIb BEIIECTBA.

2. OCHOBHBIE 3aKOHBl XMMHMH: 3aKOH COXPAaHEHHS MacChl BEILECTB, 3aKOH IMOCTOSIHCTBA
COCTaBa XHMMMYECKHX COCAMHEHHH, Ta30BbIE 3aKOHBl. XMMHWYECKMH DKBHBAJIEHT M 3aKOH
SKBUBAJICHTOB JlaJibTOHA.

3. Knaccel HEOpraHM4YeCKHX COCIMHEHUH; OKCUIBI, KHUCIOTBI, OCHOBAaHHA, COJH, HX
NoJy4YeHue, pU3nuecKkue U XUMUIEeCKHe CBOHUCTBA.

4. CoBpeMeHHOE IpeacTaBIeHUME O CTpoeHuu aroma. (CocTraB aTOMHBIX SJEp.
KopnyckyisipHO-BOJIHOBOM JyaliM3M MUKpodacTull. Y pasHeHue [le bpois.

5. YpaBuenue lllpenunrepa. KBantoBo-Mexanuueckass MoJenb aroma. KBaHTOBbIE 4ucCla,
THUIIBI JIEKTPOHHBIX opOuTaneit. [Ipuanun Heonpeaenennoctu I eiizelindepra.

6. Ilpunmun Ilaynu. OrmpeneneHue 53I€KTPOHHOM €MKOCTH YpPOBHEW, IMOAYypOBHEH U
opOurtaneii. [Ipasuio ['yuna.

7. Ilopsiok 3anonHeHus NoAypoBHel anekTpoHamu. [Ipasuna KieukoBckoro, aneKTpoHHbIE
U 3JICKTPOHOTpaduuecKue HOpMyIIbL.

8. Ilepmonmueckuil 3akoH u nepuopudeckas cucrema J[.M. Menneneesa. Crpykrypa
nepuoandeckoi cucremsl. [lepuonpl, rpynmnsl, noArpynnsl. 3akoH Mo3au. DIeKTpOHHBIE aHAJIOTH.
S-; p-; d- u f- ameMeHTHI.

9. llepuonuyecku HM3MEHSIOUIMECS CBOICTBA AJIEMEHTOB: SHEPrus HOHU3ALMU, SHEPrus
CPOJICTBA U JJIEKTPOIIN3, dJIEKTPOOTPULATENBHOCTD DJIEMEHTOB.

10. Ilpupona xumuyeckoit cBsi3u. OCHOBHBIE BUJIbI U XapaKTEPUCTUKH XUMUYECKON CBSA3H.

11. KoBanentHas cBs3b. CriocoObl ONMCaHUsl KOBAJIEHTHOM CBSI3U: METOJ1 BaJICHTHBIX CBSI3€H
(MBC) u meron MonekymsipHbIX opoutaneit (MMO).

12. OcnHoBHble nonoxenuss MBC. TloHsATHE 0 KOBaJIGHTHOCTH 3JIEMEHTOB U BO30YXKIEHHBIX
COCTOSIHUSIX aTOMOB.

13. CaolicTBa KOBaJleHTHON CBA3U. llonspHOCTH CBsA3M M cTeneHb okuciaeHus. MonHas
XUMHYECKasl CBS3b.

14. HanpaBneHHOCTb KOBAJIEHTHOM CBSI3U: G- U M-CBS3b, IOHATHE O THOPUAN3ALINY.

15. Xumudeckasi CBsI3b C TOYKU 3PEHHS METO/a MOJIEKYJISIpHBIX opouTanield. Pacnipenenenue
MOJIEKYJISIPHBIX OpOUTasIell MO SHEeprusM. DHepreTudeckas auarpaMma M OIpeJesieHHe MopsaKa
CBSI3U.

16. DneMeHTBl TEpMOAMHAMMKM M  TEPMOXMMHMHM. | 3aKOH  TEpMOJMHAMHUKH.
TepMoauHaMuyeckue mapaMeTpbl M (YHKIMHU COCTOSHUS CHUCTEMbl; BHYTPEHHSSI JHEpPrus u
SHTAJIBIINS.

17. Tepmoxumus. 3akoH ['ecca. CrnenctBusi u3 3akoHa ['ecca. DHTanmbmus 0Opa3oBaHUS
XMMHUYECKHX BelecTB. PacueT sHepreTnyeckux 3pPpekToB XUMHUUECKUX PEAKIIUH.

18. Xumnueckoe cponctso. 11 3akoH Tepmonunamuku. [lonsitue o0 sHTponuu. M3menenue
SHTPOIUH NPH XUMHUYECKUX Tpolieccax U Gpa3oBbIX nepexoaax.19.

Ouneprusa ['m60ca u ee U3MeHEHNE B XMMHUECKUX Tporeccax. HanmpaBneHHOCTh XUMHUYECKHUX
npoueccoB. TepMOXMMHUECKNE YPAaBHEHUS U IPAKTUYECKUE PACUETHI 10 HUM.

20. Xwumnueckas kuHeTuka. CKOpOCTb XHMHUYECKMX peakiuuil u (akTopsl, Ha Hee
BIUSIOUINE. [ OMOTE€HHBIE U T€TEPOTrE€HHBIE PEAKIIUH.

21. BnusHHE KOHUEHTpAaMU pEearupyrolux BeEIIECTB Ha CKOPOCTh pEaKIUU. 3aKOH
JENCTBUS Macc, KOHCTaHTa CKOPOCTH PEaKILINH.

22. BnusHmue TeMmriepaTypbl Ha CKOpPOCTh XMMHUeckod peakiuu. [IpaBunmo Bant-T'odda,
ypaBHEHHE AppeHunyca. DHEprus akTUBALUYA XMMUYECKON pEeaKIH.
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23. XuMH4€ecKoe paBHOBECHE B TOMOT€HHBIX cuctemax. KoHcTaHTa paBHOBecHs. Y CKOpEHUE
TOMOT€HHBIX XMMHYECKHUX PEaKIUNA. ['OMOreHHBIN KaTanus.

24. XuMu4eckoe paBHOBECUE B T€TEPOr€HHbIX cucTeMax. ['eTeporeHHbIi KaTtanus.

25. dakTopsl, BIUSAONIME HA XuMHUueckoe paBHoBecue. [Ipunmun Jle-Illarenbe.

26. PactBopsl. OOmIME TOHATHUS O PACTBOPAX M JUCIIEPCHBIX CHCTEMaX.

27. PactBOpUMOCTB BeleCTB. MI3MEHEHNE SHTAJIBIINN U SHTPOIINU IIPU PACTBOPECHUH.

28. KonuuecTBeHHass XapakTepuCTHKa pacTBOpoB. CrocoObl BBIpaXKEHHS KOHIICHTPALUU
pacTBOPOB.

29. PacTBOpBI HEANEKTPOJIUTOB U 3IEKTPOIUTOB. CHUIIbHBIE U CIIA0BIE 3JIEKTPOJIUTHI.

30. Cnabple anekTponuTbl. KoHcTaHTa QuCcCOIMALMM U CTENEHb JUCCOLMALUU CIIa0bIX
JIEKTPOJINTOB.

31. Bona kak cna0wlii 25ekTponuT. loHHOE npou3BeieHre Boabl. BogopoaHbIil moKa3aTers.
[ToHsiTHE O KUCIIOTHO-OCHOBHBIX MHAMKATOPAX.

32. [IpousBenenue pacTBOPUMOCTH. I'uaponus coneid. AMpoTepHbIE TIEKTPOIUTHI.

33. OxucnurenbHo-BoccTaHoBUTENbHbBIE peakuuu (OBP). Buast OBP.

34. CreneHb OKUCIEHUS U METOIbI €€ pacueTa. OCHOBHBIE OKUCIUTENIN U BOCCTAHOBUTEIIH.

35. Metoauka COCTaBJIEHUSI YpPaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM.
Merton snekTpoHHOro 6ananca. OHHO-31€KTPOHHBIN METOA (METO/ MOTYpPEeaKIIHii).

36. Bnusinue cpenpl Ha nporekanue OBP.

37. Onexrtpoansle noteHnuanbsl. CTpoeHHe JBOMHOIO 3JIEKTPUYECKOTO CIIOS.

38. HM3mepeHue 537eKTpOJHBIX MNOTeHUUaNoB. CTaHAApTHBIA BOJOPOAHBIN 3JEKTPOA U
BOJIOPOJHAs IIKaJIa IOTEHIUAJIOB. Psj Hallps>KeHUH METaJlJIOB U €ro CBOMCTBA.

39. 'anbBanuueckue eMeHTsl (I'9). AkkyMmynsaTopsl. TONIMBHBIE 3JIEMEHTHI.

40. [Monspuzauus u nepeHanpspkerue 1.

41. DOnextponus. IlocmenoBareabHOCTh 3JIEKTPOIHBIX MpolieccoB. BTopuuHble Ipoleccsl
IIPU JJIEKTposIN3E. SBJIEHNE IEpPEHANPSKEHNUS.

42. DAeKTponIu3 C HEpaCTBOPUMBIM U PaCTBOPUMBIM aHOAAMH.

43. KonnuecTBEHHBIE COOTHOLIEHUS NPH JIeKTpoau3e. 3akoHbl Dapanes. Beixoa 1o Toky.

44. Koppo3sus metamioB. Buasl koppo3uu.

45. Xumuueckass kopposus. MexaHu3M 00pa3oBaHMs TMOBEPXHOCTHBIX IJIEHOK. OIeHKa
CKOPOCTH KOPPO3HH.

46. DnexTpoXUMHUYECKass KOPPO3Us, MEXaHNU3M U YCIIOBHS €€ IPOTEKAHHUS.

47. CriocoOsl 3a1IUThl METAIJIOB OT KOPPO3HUH.

48. Metamnsl. Pacnpoctpanenue u popMbl HaX0KJ€HUS METAIJIOB B pupo/e. M3BnedeHne
MeTaioB M3 pyA. OCHOBHBIE CHOCOOBI BOCCTAHOBJIEHHS MeETauloB. llomyyeHue YHCTBIX U
CBEPXYHMCTHIX METAJLJIOB.

49. Merannnueckass XUMUYecKasi CBs3b. Poiib MeTaminyeckoil cBsizu B (HOpPMHUPOBAHHUU
($U3NUECKUX U XUMUYECKUX CBOHCTB METAJLIOB.

50. XuMudeckne CBOMCTBA METAJIOB. B3anMoneicTBHE METaIOB C BOJOM, KHUCIOTaMHU,
I1EJI0YaMH, COJISIMH.

51. d-anemenTbl. OCOOEHHOCTH CTPOCHHS, PU3MUYESCKHAE U XUMUYECKHE CBOMCTBA. KuciaoTHo-
OCHOBHBIE U OKHCIIUTEIBHO- BOCCTAHOBUTEIIBHBIE CBOMCTBA.

52. Merannnyeckue criaBbl. OU3NKO-XMMUYECKAN aHAIIN3 CILIABOB.

53. KomMmIuiekcHele  coequHEHUs d-sr1emMeHToB. HNonbl  d-aneMeHTOB  Kak
KOMIUIEKCOOOpazoBaTend. AHMOHHBIE, KaTUOHHBIE U HEUTpaibHbIE KOMIUIEKCHI. THIBI CBSI3eH B
KOMIUIEKCHBIX COEAMHEHNAX. KOHCTaHTa HECTOMKOCTH.

54. Oprannueckue coequHEHUs. Teoprst CTpOEHUSI OpraHU4EeCKUX coeqnHeHnid byrneposa.

55. ®ynkunoHanbHble rpynmsl. Kinaccsl OpraHMuecKux cOeAMHEHNN.

56. Ilomumepnl. CriocoOBI MOTYyUEHHUS MTOTUMEPOB: MOTUMEPHU3AIHS M TIOJTUKOHICHCAITHSI.

57. ®U3UKO-XUMHUYECKHUE CBOUCTBA ITOJIUMEPOB.

58. Obnacty MpUMEHEHHUS TTOJTUMEPOB.
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Bomnpochl 111 MOATOTOBKM K 3K3aMEHY CTyAeHTaM 2 Kypca 4 ceMecTpa N0 JUCLUUIUIMHE
«Xumus 1 puznyeckast XUMUD).

1. Teopus crpoenus Beuecta A.M. byTiepoBa, OCHOBHBIE [10JIOKEHHUS.

2. N3omepust opraHMyeCcKuX COeAMHEHUH.

3. [TpenenbHble yrieBogoponbl. ['oMosiornueckuil psn, H30MepUs, HOMEHKIATypa.
CrpoeHne alkaHOB, IIOJIyu€HHE, XUMHUUYECKUEe CBoicTBa. OTAeibHBIE NPEIACTABUTENIN MU HX
IIPUMEHEHUE.

4. OTUIEHOBBIE YIJI€BOAOPOAbl. ['OMosornueckuil psa, H30MepHs, HOMEHKJIATypa.

CTpOGHI/Ie AJIKCHOB, IOJYYCHUC, XUMHYCCKUC CBOICTBA. OTI[CHLHBIG NpEeACTAaBUTCIIM W HUX
IMPUMCHCHHC.

S. ALUTENEHOBbIE YIIEBOAOPOAbl. ['oMosiornueckuil psj, M30MeEpUs, HOMEHKJIATypa.
CrpoeHHE alKMHOB, IIOJIyY€HHE, XUMHYECKHE CBOWcTBAa. OTnenbHBIE INPEACTABUTEINM U HX
IIPUMEHEHUE.

6. Kayuyku. Metoab! noiydenus, Gpu3ndeckrue 1 Xummueckue cpoiictsa. HarypanbHblii
Y CUHTETUYECKUH KayuyK.

7. benson. Ctpoenue. [lonydyenne. Xumuuecknue CBOMCTBA.

8. ®enounbl. Onpenenenne u knaccuuranus. CTpoeHne 1 XUMHYECKHE CBOMCTBA.

9. IIpenenbHble  OAHOATOMHBIE  cOUPTHL.  ['OoMosormyeckuil  psa,  HU30Mepus,

HoMeHKIaTypa. CTpoeHue, MoiaydyeHue, XuMHIeckue cBoictBa. OT/AENbHBIC MPEICTABUTENIN U UX
IIPUMEHEHUE.

10.  JIByxaToMHBIC U TPEXaTOMHBIC CIIUPTHL. DTUICHIINKOIIb, TJIUIEPHUH - MMOJIYICHUE U
XUMHYECKHE CBOICTBa. PacripocTpanenue B mpupoe.
11. Anpneruapl. ['OoMonorudeckuit  psifi, H30MEpUs, HOMEHKJIATypa, IMOJy4YeHue,

xuMuyeckre cBoicTBa. CTpoeHune KapOOHWIBHOW rpynnbl. OTxaenbHbIE NpPEeACTaBUTENH, HUX
IIPUMEHEHUE, PaCIPOCTPaHEHUE B IPUPO/IE.

12.  Ketonsl. ['omonorudeckuii psj, n30Mepus, HOMEHKJIATypa, OTy4YeHUE, XUMUYECKUE
cBoiicTBa. CTpoeHune KapOOHMWIbHON Tpynmibl. OTeNbHBIE TPEICTABUTENIN U UX 3HAYCHUE.
13.  IlpemenvHble OJHOOCHOBHBIE KapOOHOBBIE KHUCJIOTBHL. [ OMOJOTHYECKHd psi,

HOMEHKatypa, wuszomepus. Crpoenue KapOokcunpHOM rpynnel. CrnocoObl MNOIy4YeHUS U
XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. OTHenbHbIE MPEICTaBUTENN M PACIpOCTPAHEHUE B
pUpoJIE.

14.  TIlpocteie u cnoxsble 3¢upsl. Homenkiatypa, nzomepus. CrocoObl MoyuyeHus: u
XUMHYECKHE CBOMCTBA.

15.  Kupsl. XuMudeckue CBOWCTBA U CIOCOOBI MOTYUYEHHUS.

16.  HurpocoenuneHnus. ['OMOJOTHYECKHI psJ, HOMEHKIATypa, u3omepus. CrTpoeHue
HUTpOrpymnisl. CiocoObl MOTY4YEeHUSI U XUMUYECKHE CBOMCTBA HUTPOCOEMHEHUH.

17. Awmunbl. Tomonorudeckuil psii, HOMEHKJIATypa, KilacCUQHUKaLusi, H30MEpHsl.

Crtpoenue aMuHOB. CriocoOBI MOJIy4EeHUsI U XUMHUYECKHe cBoWicTBa. OTAENbHBIC MPEACTABUTEIN U
pacnpocTpaHeHHEe B IPUPOJE.

3agaun

1. CMech ATHIIOBOTO W MPOMHJIOBOTO CHUpTa Maccoil 16,6 T oOpaboTasin M30BITKOM
HaTpus. [lpu 3Tom Beigenuinock 3,36 nutpa Bogopoda. Onpenenuts MacCOBYIO JIOJIIO CIUPTOB B
CMECH.

2. Ckonpko 0€3BOAHOTO areraTa HaTpus (B T') U3pPacX0J0BAIOCH B PEAKIIMU C CEPHOM
KHCJIOTOM, €CITN MOTYyYEHHON YKCYCHOW KUCIIOTOM OBIII0O HEWTpaM30BaHO 53 T pacTBopa KapOoHaTa
HaTpus ¢ maccoBoil nonen 10%?

3. CKoNbKO pacTBOpa YKCYCHOM KUCIOTHI (B I') ¢ MaccoBoil noneit 90% tpedyetcs s
NOJy4eHus 8,8 I 3THIIOBOIO 3pupa YKCYCHOM KHCIOTHI?
4. CKOJIbKO METUJIOBOTO CIUpTa (B I') HEOOXOIUMO OKUCIHUTH, YTOOBI U3 MOJIYyYEHHOTO

dopmanbaeruia MoOxKHO ObLTO TPUroToBUTH 150 T ero pacTBopa ¢ MmaccoBoii fonei 3%?
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o. [Tpu monHOM cropaHuH yrieBojopoja oOpa3oBajcs OKcH[ yrieposaa, maccoit 0,88 r
1 Boabl Maccoit 0,36 r. OTHOcUTENbHAS IUIOTHOCTh YIVIEBOAOPOA M0 Bojopoay paBHa 21. Haiioure
MOJIEKYJISIpHYIO (hopMyiTy yriaeBoaopoaa.

6. IIpu cxuranum 2,8 T ObuTO mosiydeHo 8,8 T okcuaa yriepoaa (IV) u 3,6 © BoabL.
[TnoTHOCTH Ta3za mo Boxopoay paBHa 14. OnpenenuTh MOJEKYISIPHYIO (HOPMYIy Ta3000pa3HOTO
BemecTBa. CKOJIBKO MypaBbHMHOTO anbjaeruna (B g npu H.Y.) morpebyercs ans monydeHus 16 T
pacTBOpa METHJIOBOTO CIIUPTa ¢ MaccoBoi joiieid 20%?

7. IIpy monaHOM CropaHuu yrjieBojmopoja oOpazoBaics okcua yriaepoga (IV)
konaudyecTBOM (0,2 MOJb M CTOJBKO K€ BOJbl. OTHOCHTENIbHAsI IUIOTHOCTH YIJIE€BOJOpOAA IO
kuciopoay paBHa 0,875. Haitnure Monekysipayto ¢GopMyiny yrieBoaopoa.

8. [Tpu monHOM CropaHuu YriieBojopoja oOpazoBaiics okcup yriepoxa (IV) maccoii
3,52 r u Boasl Maccoi 0,72 r. OTHOCHUTENbHASA TIOTHOCTH YIJIEBOJA0pOJia 0 BOo3ayXy paBHa (0,896.
Haiinure MonekynsapHyto (opMyIty yriieBogopoia.

9. [Ipu momHOM cropanuu yriaeBoaopona oOpazoBaicsa okcuna yriaepoga (IV) B
konudectBe 0,5 Monb u Boga maccor 9,0 r. OTHOCHUTENbHASA TUIOTHOCThH YTJIEBOJIOPOJA MO a30Ty
paBHa 1,5. Haiiaute Monekymsipayto ¢opMyIy yriieBoAopoa.

10. U3 kako# Macchl TEXHHUYECKOTO Kapouaa kampuus, cogeprkamniero 80% CaCz. MOXHO
noIy4uTh 60 KT YKCYCHOM KUCIIOTHI?
11. Cwmech OeHzonma u Toiyona maccod 22,26 T TOABEPIiIud OpOMHUpOBaHUIO 0e3

KaTajm3aropa. BeIeauBIIUICS MPH 3TOM OPOMOBOIOPO]T MOMJIOTHIN BOJOM. J[isi HelTpanu3anuu
00pa3oBaBIIerocsi pacTBopa norpedoBasiock 168 T pacTBopa ruapokapOOHaTa HATPUS C MACCOBOM
noneit 10%. Onpenenurte MaccoBble 10U OEH30J1a M TOIYOJIa B UICXOJAHON CMECH.

12. Ckombko »¢upa T0mKHO oOpa3oBaTbcs npu B3aumojeiictBuu 20 r pacTtBopa
YKCYCHOM KHCTIOTBI ¢ MaccoBoil noneit 90% u 15 r meTunoBoro cnupra ¢ MmaccoBoit noneit 90%?
13.  IIpoxyKTbl MOJTHOTO CTOpaHHs B U30BITKE KUCIOPOIa CMECH ATaHA M MpoIaHa, 00beM

KOTOporo paBeH 6,72 1 (mpu H.y.), o0paboTamu H30BITKOM H3BECTKOBOW BOJbI, NPHYEM
obpazoBasiock 80 r. ocagka. KakoB Koau4ecTBEHHBIN cOCTaB cMecH?
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[Tpumep HK3aMeHAIMOHHOTO OMIeTa

MMWHUCTEPCTBO HAVKU 1 BBICIIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPALINA
®DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKISHUE BBICIIET0 00pa30BaHuUs
«MOCKOBCKHM NOJJMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHM MOJIUTEX)

®DakynpTeT XUMHYECKOH TexHonornu u onorexHonorun, Kadenpa «XumbroTex»
JuctummuHa «Xumus U Gu3nIecKass XUMUs

O6pa3zoBatenbHas nporpamma; 27.03.05 MuHOBaTHKA

Kypc 2, cemectp 3

9K3AMEHAILIMOHHBIN BIIET Ne 16.

Bompoc 1. B paBHBIX 00beMax pa3TUUHBIX Ta30B MPH OJMHAKOBBIX YCIOBHAX COAEPKUTCS OIMHAKOBOE
YHCIIO MOJIEKYJI.

1) 3aKoH POCTHIX OOBEMHBIX OTHOIICHHIA,

2) 3akoH ABorajpo,

3) 3akoH ITOCTOSIHCTBA COCTaBa,

4) 3aK0H MPOCTHIX KPATHBIX OTHOIICHHIA,

5) 3aKoH 3KBHUBAJICHTOB.

Bormpoc 2. Menpuaiiiias XaMU9eCcKU HEACIUMAst YaCTHUIIA JIEMEHTA -
1) Monekyna,

2) Atom,

3) DKBHUBAJICHT,

4) Monb,

5) Uon.

Borpoc 3. BaneHTHBII 3JIEKTPOHHBIN CIIOH aToMa TeuTypa UMeeT KOHPUTYPaIrio:
1) 5s%p*,

2) 6s%p*,

3) 5d6s?,

4) 4d%5s?,

5) 4d°5s™.

Bormpoc 4. HanpaBiieHHOCTE opOuTaliell B MPOCTPAHCTBE U COOCTBEHHBI MEXaHIMUYECKUH MOMEHT JIBHIKCHUS
3JIEKTPOHA ONUCHIBAIOTCS KBAHTOBBIMU YUCIIAMH -

Din, I

2) 1, my;

3) n, m;;

4) mi, ms;

5) 1, ms.

Bompoc 5. ®opmy TeTpasapa umMeeT MoJIEKya. . .

1) PCls,

2) CoHa,

3) H3POy,,

4) HCl,

5) SFe.

Bompoc 6. Ces3u pacnonoXeHbl B IOPSIKE YBETUUEHUS X AIUHBL:
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.

Bompoc 7. YkaxuTe THII XUMHYIECKOM CBS3HM B MOJICKYJIC THAPUIA JTUTHA.
1) KOBaJICHTHAST HETIOJISIpHAS,

2) KoBaJIeHTHasl MOJIsIpHasl,

3) BogoponHas,
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4) MeTaTu4ecKas,

5) noHHas.

Bompoc 8. Kak uzmenutcs ckopocth peakiiu 2SO0, r+021=2S03(, eciu [SO2] yBennuuts B 3 pa3a?
1) yBenuuures B 3 pasa,

2) ysenuuutcs B 9 pas,

3) ymenbmmTcs B 3 pasa,

4) ymeHbIIuTCs B 9 pas,

5) HE UBMEHUTCA.

Bomnpoc 9. PaBHoBecue B cucteMe Hyry + Clyry = 2HClry; —AH cMecTuTCst a) py yBEIMUYSHUH AaBICHUSA, O)
YMEHBIIIEHUHN TEMITEPATYPHI ...

1) a) BrpaBo, 0) BIIpago;

2) a) BEBO, 0) BIEBO;

3) a) He cMecTHTCSI, 0) BIPABO;

4) a) BneBo, 0) BIIpaBo;

5) a) He cMecTuUTC, 0) BICRO.

Bompoc 10. KomugecTBo pacTBOpEHHOTO BelIeCcTBa B eAMHUIIE 00beMa pacTBopa -

1) MmaccoBas 1o,

2) MoJsipHast KOHIIEHTpaIys,

3) HOpMallbHAsI KOHIICHTpAIus,

4) MonsITbHAsT KOHIIEHTPAIHS,

5) MOJIbHAST TOJIA.

Bompoc 11. Kakas u3 npeamoskeHHBIX peakiuii He UaeT 10 KoHIa. [IpuBeauTe MOHHBIE YpaBHEHUS PEaKIUi.
1) Fe(OH).Cl + NaOH = Fe(OH)s + NaCl,

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

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

4) ZnS + 2HCI = H3S + ZnCl,

5) Ca(NO3), + 2HCI = CaCl; + 2HNOs.

Bonpoc 12. Kakas cpena u kakoso 3Ha4enue pH pactBopa, cogepxkaiero 3-10° mons/n1 nonos H*?
1) kucnas cpena, pH = 5,477;

2) kucnas cpena, pH = 4,52;

3) menounas cpena, pH = 4,52;

4) menounas cpexa, pH = 9,52;

5) meditpanbHas cpena, pH = 4,5.

Bompoc 13. Kakast conb moaBepraeTcst THIPOIU3Y, Kakas cpefia B paCTBOPE 3TOH cou?

1) NazSOq, xucnas;

2) NazSOs3, menoynas;

3) NaSOs, kucnas;

4) NazSO4, menoynas;

5) BaSO4, kucias.

Bormpoc 14. Kakyto crenenb okucieHus uMeet xpom B Mosiekyse Nas[Cr(OH)g]?

1) +4,

2) +2,

3) +3,

4) +5,

5) +6.

Bonpoc 15. B xakoii cTpoke mojx MyHKTOM a) MPHUBEICH METaJll, PACTBOPSAIOLIMNACS B COJISIHOM KHCIOTE, a
oI MyHKTOM b) B pacTBOpe ruapokcuna Hatpusi? OTBET MOATBEPAUTE YPAaBHEHUSIMH PEaKITHil.

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.

Bonpoc 16. PaccraBeTe K03(h(pUIIMEHTHI 3EKTPOHHO-UOHHBIM METOJIOM, YKaKUTE UX CYMMY B YpaBHEHUHU:
KMnQOs + HNO; + H2SO,=MnSO4+HNO3+KSOs+H,0

1) 18,

2) 19,

3) 20,
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4) 21,

5) 22.

Bompoc 17. KakuMu KHCIOTHO-OCHOBHBIMUA U OKHCJIUTEIBHO-BOCCTAHOBUTEIIEHBIMYU CBOWCTBAMH 00JIaacTt
okcua mapranua (VII) — Mn;O;? IlepBoe moATBepAUTe ypaBHSHUSAMH PEAKIHH.
1) OCHOBHBIMH, OKHCITUTEIILHBIMU;

2) KUCIIOTHBIMH, BOCCTAaHOBUTEIILHBIMU;

3) KHCJIOTHBIMU, OKHCITUTEIHHBIMU;

4) OCHOBHBIMH, BOCCTAHOBHUTECIHHBIMHU.

5) amMm(pOoTepHBIMHU, OKUCITUTEIHHBIMUA U BOCCTAHOBUTEIHHBIMH.

Bompoc 18. B kakoii u3 coleit 3aps; KOMIUIEKCHOTO HOHA paBeH —37

1) K4[Fe(CN)s],

2) [CU(NH3)4]SO4,

3) K2[Pb(OH)a4],

4) Naz[Co(NO2)s],

5) Kz[Hgl4].

YTBepkeHo Ha 3aceqaHuu Kageapsl «XumMbuorex» ot «_ » 20 r.,mportokon Ne

3asenytomuii kapeapoit «Xumbuorex» T.W. I'poMOBBIX
Cemectp 1

[TpumMep KOHTPOIBHBIX BOIPOCOB ISl IOMYyCKa K BBHIMOJHEHHUIO Ja0opaTOpHON pabote 1o
TeMe «XHMMUYECKasi KUHETUKA»

1. JaiiTe onpeneneHne CKOPOCTH XUMUYECKON PEaKIUU.

2. [Maiite hopMyTHpOBKY 3aKOHA JICHCTBUS MACC JIJIi TOMOTEHHOW U TeTePOrCHHON PEaKIIHid.

3. [aiiTe onpeneneHUe KOHCTAHTBI CKOPOCTH XMMHYECKOM peakiuu. OT Kakux NapaMmeTpoB
OHA 3aBUCUT?

4. OxapakTepusyiTe BIMSHUE TEMIIEPAaTypbl Ha CKOPOCTb XUMHUYECKOW peakuuu (TMpaBHIIO
Bant-T'odda).

5. IIpokomMmeHnTHpYiiTe ypaBHEHHE AppeHunyca. JlaiiTe onpeeieHne 3 HEprUH aKTHBALIHH.

6. Uro takoe karanuzatop? KakoB mMexanusm aeiictus katanuzaropa? IlpuBenure npumepsl
TOMOTEHHOT'O ¥ T€TEPOr€HHOr0 KaTaau3a.

7. laiite onpeaeneHust o0OpaTUMON XUMHUYECKON peakui U XUMUYECKOI'O PABHOBECHSI.

8. JlaiiTe BBIBOJ] KOHCTAHThl XUMUYECKOI0 paBHOBecHs. OT KaKUX MapaMeTpOB OHA 3aBUCUT?

9. Jaiite dopmynupoBky npuHuuna Jle-Illarense. IlpuBeaure mnpumep oOpaTumoint
XUMHUYECKON peakIiy, OObICHUTE, KAK MHTEHCUBHOCTb PA3JIMYHBIX ITapaMeTPOB MOXKET BIUATH Ha
CMELIECHUE PABHOBECUS PEAKLIMH.

10. Yto Takoe ¢a3zoBeie paBHOBecus? [laiite onpeneneHus NOHATHAM: (a3za, KOMIIOHEHT,
HE3aBHCHUMbIIl KOMIIOHEHT, CTENIEHb CBOOO/IBI.

11. Chopmynupyiite npaBmwio $a3. PaccMoTpute MOHO-, M- 1 WHBAPHUAHTHBIE CHCTEMBI Ha
MpuMepe Auarpammbl cocTtosHusl BoAbl. llonb3ysick ypaBHenweM Kraneipona-Knaysuyca, Ha
npuMepe 3TOM JuarpaMMmbl PacCMOTPUTE 3aBHUCHUMOCTh TeMIepaTyphl (a3zoBoro mnepexoia OT
JIaBJICHMSL.

12. Yto Takoe TEpMHMUECKHUN aHanM3, Ui 4ero oH npuMeHsercsa? Kak 1o KpuBBIM
OXJIQXKJIEHUS CTPOST JUarpaMMbl COCTOSTHUSA?




BapuaHThI JOMAITHUX KOHTPOJBHBIX padoT mo Teme «MeTauibl d-cemeiicTBay.

3aganue 1. CocraBbTe NOJHBIC AIEKTPOHHBIE GOPMYIIBI U Tpaduyeckue GopMyIibl
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BaJICHTHOTO CJI0S JIEMEHTOB d-ceMeicTBa:

Bapuant 1 2 3 4 5 6 7 8
OnemeHT No 21,84 28,80 | 23,78 |2576 | 24,77 |27,74 |40,73 |42775
Bapuanr 9 10 11 12 13 14 15

OnemeHT No 45, 30 22,79 | 44,72 29,41 |26/41 |4757 |48,89

3ananme 2. CocTtaBbTe (JOPMYIIbI OKCHAA U THAPOKCHJIA METANIA B YKA3aHHOW CTENEHU
okucnenus. [IpuBenure ypaBHeHMs peakUuil, AEMOHCTPUPYIOIIKME KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHUM.

Bapuant 1 2 3 4 5 6 7 8
MeTan V*o Mn*2 Cr® |Fe |Ni* Cu* | Mn*" |Cr®
Bapuant 9 10 11 12 13 14 15

Merann Ag* Cu® Cr'2  |W*'* | Mo* |zZn*2 | Mo'®

3ananmue 3. PaccraBbre K03 punmenTs B npuBeaeHHbIX cxemax OBP, moib3ysice MmeTonom

nonypeaKuI/Iﬁ. yKa)I(I/ITe, KaKyIo pOJib B IPUBEACHHBIX OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX

PCaKkuAaX Urpar0T COCANHCHUS d-MeTaJIJ'IOB, B KaKOH CTCIICHH OKUCICHUS IIpU 3TOM HaAXOJUTCA

MeTaj’?
Bapuant | Cxembl peakiuit

1 Fe(OH)2 + O2 + H,0 — Fe(OH)3
KMnO4 + KI + H2SO4 — |2 + MnSO4 + K2SO4 + H20

9 KMnO4 + KI + H20 — 12 + MnO2 + KOH
C0203 + HCl(xomy — CoCl3 + Cl2 + H20

3 KNO: + K2Cr.07 + HNO3z — Cr(NOz3)3 + KNO3 + H20
KMnO4 + KNOz + KOH — KoMnOg4 + KNO3 + H2O

4 KMnO4 + Cr2(S04)3 + KOH — K2CrO4 + KoMnO4 + H20 + KoSO4
FeClz + KOH + Br; —» KzFeOs + KBr + H20 + KCl
K2FeO4 + NHz — N2 + H,O + KFeO2 + KOH

5 K2Cr207 + Kl + H2SO4 — Cr2(S04)s + 12 + H20 + KoSO4

5 KMnOs + H202 + H2SO4 — MnSOs + Oz + K2SO4 + H20
FeClz + KI — FeCly + I, + KCI

7 K2Cr207 + SO2 + H2SO4 — Cr2(SO4)3 + K2SO4 + H20
MnOz + HCI — MnCl; + Cl, + H2.0

5 Cr2(S04)3 + PbO2 + KOH — K>CrO4 + PbSO4 + H20
KMnO4 + H,O + KNO2 — MnO2 + KNO3 + KOH

9 KMnOs + Na2SO3 + H2SO4 — K2SO4 + MNSO4 + H20 + NaxSO4
Cr03 + NaOH + KNO3 — Na2CrO4 + KNO2 + H20

10 KMnO4 + Na2SO3 + NaOH — KaMnO4 + NaxSO4 + H20
FeSO4 + K2Cr207 + H2SO4 — Fea(S04)3 + K2SO4 + Cra(S04)3 + H20

11 Cr(OH)3 + Br, + KOH — K>CrO4 + KBr + H>O
KMnO4 + KOH + KNO2 — KoMnO4 + KNO3 + H20

12 K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + H3PO4 + K2SO4
KMnO4 + K2S03 + H2 O — MnO2 + K;SO4 + KOH

13 KMnOs + H2S + HoSO4 — MnSO4 + S + K2SO4 + H20
Sn + HNO3z(p) — Sn(NO3)2 + NH4NO3 + H,0
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14 PHz + CuSO4 + H20O — H3PO4 + Cu + H2SOq4

K2Cr207 + SnCl, + HCI — SnCl4 + CrCls + KCI + H20
15 FeClz + SOz + H2O — FeCl, + H2S04 + HCI

KNO:; + K2Cr,07 + HNO3z — Cr(NOz3)s + KNOs + H20

7.3.2. IIpomexyTouHasi aTTeCTaIMs

[TpomesxyTouHasi aTTecTanus MpoBoAuTCs Ha 3 U 4 cemecTpax 2 Kypca o0ydeHus B popme
3a4eTa U 9K3aMeHa (COOTBETCTBEHHO).

CTyIeHT JOITyCKAeTCsl 10 CAaYH IK3aMEHA, €CITU BBITIOJIHEHBI CIICAYIOIINE BHIbI padoT:

- BBITIOJTHEHBI ¥ 3alIUIICHBI JIAOOpAaTOpHBIE pabOTHI;

- IPOIICHBI TECTOBBIE 33JaHNUS TI0 BCEM TEMaM Kypca ¢ pe3yiabTatoM He Hike 60%;

- BBIITOJTHEHBI TPU KOHTPOJIBHBIX Pa0OTHI Ha OLIEHKY HE HIKE «YIOBICTBOPUTEIHEHOY.



