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1.HCJII/I U 3aJa94 U3YyYCHUA TUCHUIIIMHBI

1. 1. Ileanb ocBOEHHUSI THCHUNJINHBI.
L{enbro U3ydeHus: AUCHUTLINHBI SABISCTCS GOPMUPOBAHUE Y CTYJACHTOB: OOIIEro

IpeaACTaBICHUA O XUMUHU; POJIM KU MECTEC €€ B €CTCCTBO3HAHHNU, MHpOBO33pqueCKOﬁ,
O6H.[€T€OpeTI/ILIeCKOI71 u MCTOHOHOFHHCCKOﬁ 0a3nl JJI1 U3YYCHHS OCHOBHBIX U CIICHHUAJIBHBIX
CCTCCTBCHHOHAYYHBIX TUCHUIIINH.

CdopmupoBaTh 3HAHUS OCHOBHBIX MOHSATUH M 3aKOHOB XMMHH, CBOHCTB BAXKHEUIITHX
BEILIECTB, OKPYKAIOIINX YEIOBEKA B IOBCEIHEBHON KU3HU, IPUPOJIE, TPOMBIIUIEHHOCTH,
IMOHUMAaHUE CYTU XMMHYECKUX MTPEBPALLCHHIA.

1.2 . 3agauy JUCHHUILIMHBI

CdopmupoBaTh y CTYICHTOB:
® 3HAHUE OCHOBHBIX 3aKOHOB XMMHUH, 3aKOHOMEPHOCTEH MPOTEKaAHUS
XUMHUYECKUX MPOIIECCOB;

® AHAJIM3MPOBATH U KJIACCU(PULIMPOBATH XUMUUYECKUE CUCTEMBI U
IIPOTEKAIOIINE B HUX PEAKLIUH;

® YMEHME IIPEJCKA3BIBATh CBOMCTBA BELIECTB HA OCHOBE 3HAHMS UX
CTPOEHHS U NIPUHLUAIIOB XMMUYECKUX IIPEBPALICHUN;

¢ [IPCACTABJIICHHUEC O Haun0oJIee rI1aBHbIX JOCTHIXCHUAX U Hp06neMax
COBpCMeHHOﬁ XUMHH, €€ IIPAKTUICCKHUX BO3MOKHOCTAX

® HaBBIKH SKCIIEPUMEHTAIIbHOI paboThI B TabopaTopuu;

1.3. MecTto iucHUILIMHBI (MOYJI) B CTPYKTYpe 00pa3oBaTe/ibHOil MporpaMMbl
Jucnunimza «XuMus» oTHocUTCes K 6a3zoBoii yactu bioka 1 "lucuunnunsl (Monynu)"

y4eOHOro IJ1aHa Mo HanpasieHuto noaArotoBku — 05.03.02- «"eorpadpusy». Uunexc
mucturuael corsiacHo @I'OC — b.1.65.08, yutaercs B mepBoM ceMecTpe.

JucuuruinHa 6a3upyercs Ha IIKOJIBHBIX 3HAHUAX Kypca XUMUH (KIIacChl
HEOPraHMYECKUX COCTUHEHUH, TEOPUH FTEKTPOIUTUIECKON TUCCOLUAINN, CTPOSHUH aTOMa),
¢u3uku (ra3oBbl€ 3aKOHBI, CTPOCHUE aTOMA, JIEKTPUYECTBO, MarHeTu3M). Marepuan
M3Y4aeMOH IUCLUUILINHBI SBISIETCS OCHOBOM /ISl U3YYEHUS MOCIEAYIOIUX JUCIUILINH, TAKUX
Kak «3emieBenieHue», «I'uaponorusy», «KimmmaTonorus ¢ 0CHOBaMu METEOPOTIOTHI,
«I"eomopdomnorusi» u «I"eomaorus».

1.4. TlepeyeHb MIAHMPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCHUILINHE (MOIYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHONM IIPOrPaMMbI

N3ydeHnre naHHON yuyeOHOM AMCHUITIMHBI HAPaBiIeHO HAa (OPMUPOBAHUE Y
oOyyaromuxcs oouenpogeccuonanvhvix komnerenuuit (OIIK -2, OI1K-9) :

Ne | MHpekc Conepxanue B pesynbraTe u3zyueHus: yaeOHON AUCHIUTIIMHBI
.11 | KOMIIET | KOMMETEHIUH (WIn oOyyJaromuecs J0JKHBI
EHITUN e€ JacTn) 3HATh yMeTh BJIa/IETh

1 OIIK-2 | cnocoGHOCThIO OcHoBHBIE MPOTHO3UPOBAThH METOAaMHU
HCIIOJIb30BaTh HOHSATHS 1 CBOMCTBA 2JIEMEHTA U €r0 | MpelCcKa3aHus
©a30BbIC 3HAHUS 3aKOHBI BaXHCHILINX COCAMHEHHH; | rpoTexanus
q)yHZIaMeHTaHBHBIX XUMHWU, IMPUMCHATHb 3HAHUE BO3MOKHBIX
pasnenoB GU3NKH, 3aKOHOMEpPHOC | (pyHIaMeHTaIbHBIX XUMHUYIECKUX




Ne | MHzekc Conepxxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
LI | KOMIOET | KOMIETeHUUHU (WIn oOyJaromuecs: JOIKHbI
CHIMU e€ 4acTu) 3HATh yMeThb BJIAIETH
XHMUH, OHOJIOTHH, TH MIPOTEKAHMSA | Pa3IEIOB XUMHU JUISI peaxknuii ¥ ux
9KOJIOTHH B 00bEME, XUMHUYECKUX OTHCaHMs TIPOLIECCOB U KUHETHKY ;
HEO0XO0IUMOM IS MPOIIECCOB; SIBTIICHUH, TPOUCXOJIAIIUX | CIIOCOOHOCTBIO
OCBOCHUS B )KHBOM MPUPOJIE; BHEZIPSITH
busiraeckux, IPUMEHSATH MeTooIorHI0 | A0CTHACHHA
XUMHUYECKUX, XUMHH JUTS PETIEHHS XUMUH TIPH
OMOJIOTHYECKHUX, MPODECCHOHATHHBIX pereHun
9KOJIOTHYECKHX OCHOB 3a7a; npodeccuoHalb
B 001IeH, (hH3MIecKOM HBIX 3a/1a4
U COIMAJIHHO-
SKOHOMHUYECKOU
reorpadun
2 OIIK-9 | crmocoOHOCTHIO METOJIbI KOJIMYECTBEHHO onucaTs | Merogamu
WCIIOJTb30BaTh WCCIICIOBAHUS | TPOLIECCHI, XUMHYECKOTO
TEOpeTUYeCKre 3HAHUS | U aHAIN3a COIIPOBOKAAIOIIHECS aHanmm3a
Ha MPaKTHKE XUMHAYCCKHX U3MEHEHUEM OKpYIKaromen
BCUICCTB U (bI/I3I/I‘ICCKOFO COCTOsSIHUA Cpe€abl IJId
XUMHNYECKHUX U XUMHYECKOT'O COCTaBa B BBISIBJICHUS €€
MPOLIECCOB CHCTEMax pa3INuyHON BO3MOXHOCTEH
CJI0)KHOCTH; TPUMEHSITh U PECYPCOB ¢
COBpPCMCHHBIC HAYYHBIC OCJIbIO UX
METO/IbI TO3HAHUS HCTIOBb30BaHUS
MPUPOIBI U BIaJEHHUE B paMKax
MU Ha YPOBHE, mpodeccuo-
HEOOXOTUMOM IS HAIILHON
peUICHUA JACATCIIbHOCTU
po(heCCHOHATBHBIX
3aja4

2. CTpyKTYpa H colepKaHue JUCHHUILTUHBI
2.1 Pacnipenesnenue TPyA0EMKOCTH AUCHUILIMHBI M0 BUAaAM padoT

OOmass  TpymoéMKOCTh JUCHUILIMHBI coctaBisier 4 3au.en. (144 wacom), ux
pacnpeziesieHue o BUaaM padoT IPeCTaBIeHO B TaOIHIe
Bun yue6HO# paboTh Bcero CemecTpbl
4acoB (4achr)

1
KonrakTHas pa6ora, B TOM uncJie: 76,3 76,3
AynnTopHBIe 3aHATHSA (BCEro):
3aHsATUS JTEKUMOHHOTO THIIA 18 18 - - -
JlaGopatopHble 3aHATHS 36 36 - - -
3aHATHS CEMHHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE 18 18 ) ) )
3aHATHUA)
HNuast koHTaKTHas padoTa:
KonTpons camocrositensHo# pabotsl (KCP) 4 4
IMpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeqbHasi paboTa, B TOM YHCJIe: 41 41
IIpopabomka u nosmopenue 1eKyuoHHO20 Mamepuad, 20 20 ) i )
Mamepuana yueOHou U HayuHOU Tumepamypsl, N0O020MOBKA K




1a6OPAMOPHBIM 3aHAMUSL, NOO2OMOBKA K CEMUHAPCKUM
3aHAMUAM)

Buinonnenue unousudyanwvhuix 3adanuti (Iloocomoska

8 8 - -

PeUeHUio 3a0ay U mecmos)
Tloozomoska k mexyuemy KOHMpomo 13 13 - -
Koutpoan:
IMoaroToBka Kk 9K3aMeHy 26,7 26,7
O01ast Tpy10eMKOCTH yac. 144 144 = -

B TOM YMCJie KOHTAKTHAS

paGoTa 76,3 76,3

3a4. ef] 4 4

2.2 CTPpYKTYypa TUCIHUNJINHBI:

Pacnpenenenue Bu10B ya4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieiaM JAUCHUILTHHBI.

Pa3nens! qucuuniuuHel, u3ydaercs B 1 cemecTpe

No KonuuectBo yacoB
pasn HaunmeHoBaHue pa3zienon Ayautopras BreaymutopHas
ol Bcero pabota pabota
J J13 I13 CP
1 2 3 4 5 6 7
Beenenue. Crpoenne aroma H| 26 2 4 4 16
1. |xumuueckas CBSI3b. Knaccer
HEOPraHMYECKUX COCAMHCHHUN
OO01re 3aKOHOMEPHOCTH 20 2 4 2
2 MIPOTEKaHUSA XUMUUECKUX PeaKLUi 10
JlucniepcHble CHCTEMBI. PacTBOpHI He 20 2 4 4 12
3. 3IIEKTPOJIUTOB.
4 PacTBopb! anekrponutos. PH. 24 4 8 2 12
OKHCIUTEIbHO— BOCCTAHOBUTEIIb-HBIC 16 2 - 2 12
5 peaxiun. DIeKTPOXUMHUYECKHE
CBOICTBa PacCTBOPOB
XHUMHS 3JIEMEHTOB U UX COeMHECHUI. 30 4 8 4 14
6 KoMIekcHbIe COeIUHEHHUS
7 Mertomp! aHanm3a BEMIECTB 8 2 8 4
Hmozo no oucyuniune 18 36 18 41
2.3 Conepikanue pa3aeaoB JUCHUILIHHBI
2.3.1 3aHATHSA JEKIMOHHOTO THIIA
Ne Hauvenosanne Conepxanue pazaena Dopa
o pasnena p p TEKYIIETO
KOHTPOJISI
1 2 3 4




Baenenue. Crpoenue
aToMa U XUMHYecKas
CBSI3b. Kimaccpr
HEOpPraHU4eCKux
COeTUHCHMH

[Ipenmer u 3anaun xumun OCHOBHBIE TOHSITHS 3aKOHBI
xumud. [TpoOieMbl 3K0TOTHH. DIIEKTPOHHOE CTPOCHHE
aroMa.BoyiHOBBIE CBOMCTBA AJIEKTPOHOB B aTOME. Y paBHEHHUE
ne bpoitnsa. OCHOBBI KBaHTOBO-MEXaHUYECKOM TeOpUHu
cTpoenus aroma. BomHoBast pynkiusa. KBanToBbie uncna.
AToMmHBIE S, P, d, f - opOuTanm. 3anomHEHNE TEKTPOHAMH
atoMHbIX opbutaneii (AO). [Ipasuno [laymm. [IpaBuno
XyHpa.

Ilepuonuueckuit 3axkon J.M. MennaeneeBa. Ilepuonnueckas
cuctemMa aneMeHToB. llepuonndeckn — M3MeEHSIOIIUECS
CBOMCTBA 3JIEMEHTOB, UX CBA3b CO CTPOEHUEM 3JIEKTPOHHBIX
o0osno4yexk aTtoMoB. Paanychl aToMOB, SHEpPrusi MOHHU3ALUHY,
3aKOHOMEPHOCTH B M3MEHEHHMU 3TuX BenuuuH. [lonoxeHue
XUMHUYECKOr0 3JIEMEHTa B MEPUOJINYECKON CHCTEME KaK ero
[JIaBHENIIAsl XapaKTePUCTHKA.

Xumudeckast cBs3b. llepekpriBaHME aTOMHBIX OpOHTANEH
Kak ycioBue oOpazoBaHus cBs3u. [lonsatue o MeTonq
BaeHTHBIX  cBszeld  (BC). ['mOpumamsanust  aTOMHBIX
opOurtaneil. THITBI XUMHYECKOW CBSI3U: KOBAJICHTHASI, HOHHAS
METAJNINYECKAs. ITorenuuman HMOHU3AIUU.
OnekTpooTpuniaTenbHoCcTh.  CBOMCTBA  KOBaJCHTHOW Y
WOHHOW cBsi3eil. Pasnmuumsa B Qu3uMyeckmx  CBOWMCTBax
BEIIIECTB C MOHHOM, KOBAJICHTHOH M METAINUECKON CBSI3BIO
Bomopoanas cBsa3b. Xumuyeckas CBSI3b B KpHUCTalax
(aTromHasi, HOHHAs,  MOJEKYIIpHAas  KPHCTAJUIMYECKas
cTpyktypa). llpencraBmenme o  momumopduzMe W
nzomopduzme.

MexMoJIeKyJIIpHbIE CUIIbI B3AUMO/ICHCTBHUS.

XumMuueckas CBA3b B KOMIIJIEKCHBIX COCIUHCHUAX.
TunuuHele KOMIIEKCOOOPA30BaTENH U JIUTAHABI.

Kiaccel HeOpraHMuecKMX COCTUHEHUH: OKCHIBI, KUCIOTHI,
ocHoBaHUs, comd OCHOBHBIE CHOCOOBI TMOJyYEHHS U
XUMHUYECKHEe CBOMCTBA. OUYNCTKA BEIIECTB.

I'eoxumuueckas knaccudukanys BeIEeCcTB

VcrHBIN
onpoc
(I13)
JIP
K/P
T

OO0mue
3aKOHOMEPHOCTH
[IPOTEKaHUsA
XUMHUYECKUX PEaKIUil

DOHepreTuka XMMHYECKHX peakiuil. TepMoIuHaMU4ecKue
cucteMbl . DYHKIMH COCTOSHUS ( SHTAIBINSA, SHTPOINS,
pabota snHeprust). DHepreTudeckue 3)(HEeKTrl XUMUIECKUX
peakmuii. [IepBoe Ha"amo TepMOIUHAMHUKHI. DHTATBITHS
o0pa3zoBaHHMs BelleCTBa. 3aKOH l'ecca U ero UCIoab30BaHue
IUTSE TEPMOXUMUYECKUX pacd€ToB. CTaHIapPTHBIE COCTOSHHS
BemiectBa. [lonsTre 00 sHTponMuU. DHTpONUs $a3oBOro
nepexona. Bropoii 3akon Tepmoaunamuku. M3o6apHo-
M30TepMUYecKuil moteHuan (3ueprus [ n6bca) xax
KpUTEPUI U IBIXKYIIAsl CUJIa CAMOIIPOU3BOJILHOIO
MIPOTEKaHMs TPOIIECCOB B 3aKpbITON cructeme. OOpaTumeie
HeoOpaTUMEBIE peaKIni. XUMHIECKoe paBHOBecHe. [ 'oMo- 1
reTeporeHHble paBHoBecHs. KoHcTaHTa paBHOBECHS. 3aKOH
JlecTBYOIMX Macc. Ero npuMeHeHue K romMmo- u
rereporeHHsIM cucteMaM. [Ipunanun Jle-IllaTense, ycinosue

VcTHBIT
orpoc
(I13)
JIP
K/p




npuMeHnMocTd. CMerIeHne paBHOBECHS.

CKOpOCTh XUMHUYECKOH peakiuu. DaKkTOphl, OMpPEIeIIIONIHE
CKOPOCTh peakiuu. 3aKkoH AedcTByrommx Macc. Ilopsiiok u
MoneKyJsipHocTh peakuun. [IpaBuno Bant-I'odda. Tonsrue
00 PHeprus akTUBAIIUN M aKTHBUPOBAHHOM KOMILIEKCE.
KaranmzaTopsl, KaTamuTHYECKHWE peakIuu. ABTOKATaIU3.
DepMeHTaTUBHBIN KaTain3. ' OMO- ¥ T€TepOreHHbIN KaTaus.
Ilennwsie peakiuu. IlocnegoBaTenbHble M NapajlielbHbIC
PEaKIMH.

HucnepcHsle
cucteMbl.  PacTBopbl
HE JIEKTPOJIUTOB.

OOmas xapakTepucTuka.. [loustue ¢a3bl, KOMIIOHEHT,
reTeporeHHON cucTeMsl. JlucnepcHble CUCTEMBI UX
knaccudukanysa. CycneHsnn u smynbenn. Kommonaapie
pPacTBOPHI U MIX CBOWCTBA. 30iu 1 renu. Koarymsimst.
Abdpo3oinH, IBIMBI, TYMaHbI. [ a30BbIe pacTBOPHI.
[TaprmansHoe naBneHue. 3akoH JlanbToHa. XuMUUeCKast
teopus pactBopoB [I.M. Menneneepa. O0mue cBOHCTBa
pacTtBopoB. PacTBOopeHmEe Kak PU3NKO-XUMHYECKUH TPOIIECC.
PactBopuMocTh BeriecTB. CriocoObI BRIpaKEHUS
koHIeHTparwy. [lorsTre 00 HIeanbHBIX U HCTHHHBIX
pactBopax. 3akonsl Payinsd, 'enpu. Ocmoc. 3akoH BaHT-
Tl'odda. Ocmoc B mpupoze. MzoToHnveckwii KO3 HUITHEHT.

Y cTHBIN
OTIpOC
K/p
(I13)
JIP

PactBOpHI

3neKkTpoauToB.  PH.
Bydepnbie pacTBOpHL.

OCHOBHbIE  MOJOXEHHS  TEOPUH  DJIEKTPOIUTUYECKOH
micconuanyu.  KucmoTtel,  ocHoBaHuWs,  amdoTepHbIe
3NEKTPONUTHI, cONH. CUIbHBIE U CIa0bIe AIEKTPOITUTHI.
Crenenp  aucconManyuu U GpakTopsl Ha €€ BIHSIOLIHE.
KoncranTa aucconmanuu u GakTopbl Ha €€ BIUSIOUINE.
3aKoH pa30aBieHuUS.

[loHsiTHE O TEOPHUH CUIIBHBIX 3JEKTPOJIUTOB. MEXHOHHbIE
B3auMojencTBusA.  Kaxymasca  creneHb  JIUCCOLMAIUH
CHJIHOTO  DJIEKTPOJIUTa.  AKTHUBHOCTH,  KOI(QQPHUIMEHT
aKTUBHOCTH, HOHHAS CHUJIa pacTBOpa.

Bopna xak pactBopureins. IOHHOE POU3BENEHNUE BOIBIL.
Bonopoanslii mokazareib

( PH). IToHATHS O KUCIIOTHO — OCHOBHBIX HHJIUKATOPaXx.
I'mnponus coneit. Heobpatumerit ruaponus. CreneHs u
KOHCTaHTa  Tuapoiv3a. BnusHue — TemmepaTypbl |
pa3baBieHUs Ha CTelleHb THAapoiu3a. Ponb ruaponmza B
Ipolecce BHIBETPUBAHUS 1104B. KHCIOTHOCTH MOYB.
Bydepubie pactBopsl 1 ux cBoiicta. [Ipupoansie OydepHbie
CHUCTEMBI. TpynHo-pacTBOpUMEIE 3IEKTPOJIUTHL
[Ipomssenenue pacropumoctu (I1P). Ycmosus BemmageHmst
ocajka. KoHcranTa qucconuanyy, KOHCTaHTa THAPOIIN3a,
MIPOM3BEJIEHUE PACTBOPUMOCTM KAk YacTHBIM  ciydai

KOHCTAHTBI paBHOBECCHH..

YV CTHBIN
ompoc JIP
(113)

OKUCIUTEILHO-

BOCCTaAaHOBHUTCIIBHBIC
peaxuuu.
ONEeKTPOXUMUYECKHE
CBOICTBa PacTBOPOB

Tunel  OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIX  IIPOLIECCOB:
MEXMOJIEKYJIISIPHBIE, BHYTPHUMOJIEKYIISIPHBIE,
JUCIIPOIIOPLIMOHUPOBAHMUSL. CocraBnenune YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKLU  METoAaMH
JJIEKTPOHHOTO Oanmanca. Merton mosypeakuuid  (MOHHO-
3NEKTPOHHBIN MeTo). BiusHIE KHUCIOTHOCTH Cpepl Ha

MPOAYKTBl  OKUCIMUTEJIbHO-BOCCTAHOBU-TEJIBHBIX  PEAKLUM.

Y CcTHBIN
onpoc JIP
(113)

T




OreHka TEPMOAMHAMHUYICCKON BO3MOXHOCTH IPOTECKAHMS
OKHCJIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUN. DIEKTPOIHBIY
noreHuuan. Bopopoanslii snektpona. Psapg  HampskeHws
METAaJJIOB. CraHnmapTHBIC OKHCIIMTEIIFHO-BOCCTAHOBHA
TEJIbHEIC MMOTCHITHAIBI. YpaBHeHue Hepucra
lanpBanuueckuit anmement. 3/1C ralbBaHUYECKOTO 3JIEMEHTA.,
DIEeKTPOIU3 PaCIIaBOB M BOJHBIX PACTBOPOB COJICH. 3aKOHBI

®dapanes. Kopposus Metamios. .

XUMHS 3JIEMEHTOB 1

UX COCIMHEHUI.
KomriekcHbie
COEeTUHCHMUSA

Obuque ceoiicmea u Memoovl NOAYYEHUA HEMEMATII08 YcTHBIN
PacnonoxeHnne HeEMETAIUIOB B IEPUOIUUECKON CUCTEME. omnpoc
dusnueckue W XUMHYECKHE  CBOMCTBAa  CBOOOIHBIX JIP
HeMeTau10B. OCHOBHBIE THUIIBI XUMHUYECKUX COETUHEHNI (I13)

HEMETAJUIOB C APYTUMH HEMETAJIaMU U C METaJUIaMH.
Haxoxnenue nemeTtamioB B mpupojae. [IpuHIune! nomydeHus
UX B CBOOOJHOM COCTOSIHUM. VICII0JIb30BaHNEe HEMETAIIJIOB B
CEJIBCKOM XO3sIICTBE.

T'anozenwot

CrtpoeHue aTOMOB 1 MOJIEKYJ IIPOCTHIX BEMIECTB U 00IIas
XapaKTEepPUCTUKa 3JEMEHTOB TPYTIIBI ; COSTMHEHUS C
MEeTaUTaMH ¥ HEMEeTaJUIaMH ,KUCIIOPOIHBIE COCTUHEHUS
TaJIOTCHOB ; MEKT'AJIOTCHHBIE COCTMHCHUS.

Booopoo

Oco0eHHOCTH CTPOSHUS aToMa Bojiopoja. M30Tombl
Bogopona. [Iposasnsemas BaieHTHOCTE. Du3nueckue u
XUMHYECKHE CBOWCTBA CBOOOTHOTO Botopoaa. CBOHCTBa
COCIMHEHUI BOJIOPO/Ia C METAUIAMU U HEMETAIIaMHU.
I'mnpunel. PactBops! BOAOpOa B METaIaX.

Haxoxnenune Bomoposa B mpupoze. CriocoOs! OTydeHHuS U
MPaKTUYECKOE IPUMEHEHHE BOJOPOIa. ATOMAapHBIN BOIOPOI,
€ro TOJYYeHHE U MPAKTUIEeCKOe TIPUMEHEHHE.

Kucnopoo

Kucnopon. OcoOeHHOCTH CTPOCHHS aromMa KHCIOpOJa.
AnnorportHass Momudukanus  kucinopona. lIposBusemas
BAJICHTHOCTb. @PU3MYECKHUE W  XUMHUYECKHE CBOMHCTBA
cBOOOHOTO KUCIIOpoia. PactipocTpaHeHHOCTH KHUCIOPOa B
npupope. Oxcunet u  ux kinaccudukanus. CrocoObl
noTydeHus Kucjaopoaa. CBOMCTBA U MPUMEHEHHUE JKHIKOTO
kucnoposa. O30H. CriocoObI MOITydeHus ¥ CBOMCTBA 030HA.
Pons o30ma B mpupome. Ilpumenenue o3oHa. Bopa.
OCcoOEHHOCTH CTpPOEHHUS MOJEKYNT BOJBL.  AcCOIUaIlys
MOJIEKYI Bobl. DU3NYecKre U XUMUYECKUE CBONCTBA BOBI.
Posib Bosibl B nipupoie. XUMHUYECKHUI COCTaB IPUPOJIHBIX BOJ.
KectkocTb Boabl U MeTo bl €€ yeTpanenus. [lepokcun
BOJIOPOA, €T0 CTPOCHHE, CBOMCTBA M CTIOCOOBI TTOTyICHHUS.
A3zom, ghocgpop u ux coedunenus.

A3ort. Pacnipoctpanénnocts a3ota B npupoze. [loayuenue
azora. u3nyecKre U XMMUYECKHE CBOICTBA a30Ta. AMMUAK.
Crpoenue u nonydenue. Ou3nueckue 1 XUuMUIECKUE
cBoicTBa amMuaka. Oxkcuanl azota. CTpoeHue, NoayyeHue,
(hu3nuecKue U XMMHYECKUE CBOHCTBA OKCUAOB. | HAPOKCHT
amMonus1. Com aMMOHUS. A30THAs KACI0Ta. A30THBIE
ynoOpeHus. DKOJIOTUIECKHIE TTPOOIIEMBI.

®dochop. AmnorpornHbie MoguduKauu Gochopa B mpupoIe.
Crioco0s! nony4enus Gochopa. KucmopoiHbie coeTUHEHUS

(hocdopa u ux cBoiicTBa. Bomopoansie coennHeHUS
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hocdopa. IKOTOTHIECKHETIPOOIICMEI.

Yenepoo, kpemnuii u ux coedounenusn

Amnotporniust  cBOOOAHOTO — yriepoaa. AimMas, Tpadwur.
AwmopdHsIit yraepon. HMckyccTBeHHOE monmydyeHne rpadura u
anvaza. [lormoruTensHbie CBOMCTBa yriaepona (amcopOrws).
[Ipupoausie coenuHeHus yriaepoaa. XHUMUYECKUE CBOMCTBA
yraepoma. Kucmopomusie coemnnnenust yriepoma. Oxcua
yraepoxa (II), momydueHwe, CBoOWCTBa M HCIOIB30BaHUE.
Oxcupn yraepona (IV) u ero poinb B NMUTaHUM PACTCHUMU.
Oduznueckre 1 XUMUUECKUE CBOMCTBA okcuaa yraepoaa (IV).
[TapaukoBefi 3ddexT. YrompHas KHCITOTa, €€ CBOMCTBA.
Kap6onatsl. KapboHaTHOE paBHOBECHE B IPHUPOJIE.
Kiraccudukarus OPraHUYeCKUX COEJIMHEHHIA.
YraeBoaoposl.

Kpemuuii. PacnpocTpaHeHHOCTh KpEeMHHUSI B  MOpPUPOE
I'naBHeiilIie MUHEpaAIBHBIE U TOPHBIE TTOPOJBI, COAEPKAIINE
kpemHuil. Ilomyuenue kpemHusa. Jluokcup  KpemHUs,
KpemueBpie KHCIOTHI U HX COJU. BaxHeillllne NpUpOIHBIE
CWJIMKATHI - TIOJICBOY IIITAT, CIF0/Ia, KAOJIHH, acOeCT.

Obugue ceoiicmea u MmemooOvl NOJIYUEHUA MEMAN10d
IlonoxxeHne MeTauioOB B MNEPUOJUYECKOU CHUCTEME
s1eMeHTOB. CBsI3b METAUTMYECKUX CBOMCTB CO CTPOCHUEM M
pasMepaMu aTOMOB 3JIeMeHTOB. Dm3nueckne U XUMHIECKH
cBoiicTBa MeTaiioB. CpaBHHUTENbHAS aKTHBHOCTh METAJIOB
Psin manpspkennii MmetamioB. Kopposust Metanos. 3amura o1
KOppo3uu. MeTozibl TOTy4YeHUsT METAIIOB U3 PY/I.
Ll]enounvie memannwl u ux coeOuHenus

[lleno4yHple METAJIBL: JIMTHH, HATPUH, Kajawid, pyOuauil |
nesuid. HaxoxaeHne Hatpus U kanus B npupoze. [lonydenne
cBOOOMHBIX MeTauioB. CBOWCTBA IIEIOYHBIX METAJUIOB, WX
CpaBHUTENbHAS  aKTUBHOCTH. [ wuapuael. KucmopomaHsie
COEIMHEHHSI ¥ THUPOKCHUIBI MIETOYHBIX MeTaiuioB. Couu.
bepunnuit, maznuil, uien104H03eMeNbHBIE MEMAIb

OO01mas XxapakTepUCTHKA 3JICMEHTOB BTOPOU TPYIIIIhI

[JIABHOW NMOATPYIIIBI IEproandeckon cucreMsl JI. 1.
Menneneena.

bepunnmii, ero nmpupoHbIe COSTMHEHUSI, METOIBI TIOyUEHUS
Y IpUMEHEeHUs. XapaKTepUCTHKA COeTMHEHNN OepriLTusl.
bepuinarst.

Marnuii. [IpuponHbie coeqUHEHUS, TPOMBILITIEHHOE
noydeHue u npuMenenrne. OKCUIbI U THAPOKCUIIBI MarHUSI.
CBoiicTBa coJjeil Maraus.

[[lemoaHO3eMENBHBIC METAJUTBI: KaJIbIUNA, CTPOHITUN, Oapui,
panuii. CBOHCTBA MIEIOYHO3EMENIBHBIX METAIIOB. VIX OKCHIBI

U THUIPOKCUABIL. OOmas  xapakTepucTuka  cojeH
L1EJI0YHO3EMEIIbHBIX METaJJIOB. I'uapokapOoHaTHI
L1EJI0YHO3EMEIIbHBIX METaJUIOB. N3BecTkoBaHue n
TUIICOBAaHUE ITOYB.

Komnnekcnule coeounenus
CrpoeHre W HOMEHKJIATypa KOMIUIEKCHBIX COETMHEHHHA O
JJIEMEHTOB.. MOHO- U IIOJINIEHTATHBIX JINTaHI0B
l'eomerpus xomruiekca. MarHuTHblE CBOMCTBa COEIUHEHUI
PoJib KOMIUIEKCHBIX COCTUHEHHI B TIPUPOJIC.
Paouoaxkmuenvie 3nemenmel

SBieHUEe PaIMOAKTUBHOCTH. BUIbI paIHOaKTHBHOCTH.
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PaanoaxtuBHbIe 251eMeHTHI. [lepros nonypacnana u

KOHCTaHTa paJHOaKTUBHOTO pacnaaa. [TorsaTue o MeTomax
TIOJTyYEHUS W BBIIETICHHS HCKYCCTBEHHBIX PaITHOAKTHBHBIX

n30ToroB. CiocoObl 0OHAPYKEHHS PAIMOAKTHBHOCTHL.

Knmaccudukanus d9uCTOTH BemecTBa. MeToasl aHaimm3a| Y CTHEIN
7 |Metonsl AHAIM32 | BEIIECTB: XUMUIECKHUE, PU3ndecKue U (PU3NKO-XUMHUICCKIEC ompoc
BEIIECTB metoasl CrekTpanbHbie MeTo bl aHanu3a: Y ®-, UK-, SIMP . JIP
PeHreHOCTpyKTYypHBII aHAIN3
2.3.2 3aHATHS CEMHUHAPCKOr0 THNA
Ne | HammeHoBaHue paszgena Tematrka MpakTHUECKUX 3aHATHH (CEMUHAPOB) Popwma TeKymero
KOHTPOJIA
1 2 3 4
1. |Beenenue. Ctpoenue OcCHOBHBIC 3aKOHBI XUMUH. YeTHBI ompoc,
aToMa U XUMHUUecKas Pemenue 3agau
cBs13b. Kimaccol K/P
2. |HEOpraHMYECKUX Crpoenue aroma. XumMudeckas cBs3b. [leproamueckas | Y CTHBIN OIpoc
COETMHEHUN CHUCTEMa DIIEMEHTOB. Pemenue 3anau
T
3. |O06mrue Xumuueckasi TepMOIMHAMUKA. XUMUIECKast YeTHbI onpoc
3aKOHOMEPHOCTH KHHETHKA. Pemenwne 3amau
MIPOTEKaHUs K/P
XUMUYECKUX PEaKIMUI
4. | AucrniepcHble CUCTEMBL. | PacTBOpBHI. YeTHBI onpoc
PactBOpHI HE Pemenne 3anau
SJIEKTPOJIUTOB. K/P
5. |PactBOpBI PacTtBopsI a5ekTponuToB. ['uaponus comneil. VYcrHbli onpoc
3neKkTpoauToB. PH. Pemenue 3anau
BydepHbie pacTBOpHI
6. |OkucnuTenbHO- OKHCIUTETHHO-BOCCTAHOBUTEBHEIE PEAKITUH. YcTHBIH ompoc,
BOCCTaHOBUTEIHHBIC Cocrasnenue ypaBuenuii OBP: a) meton Pemenue 3amau
peaknuu. 3NIEKTPOHHOTO OanaHca; 0) METO AIICKTPOHHO- T
DNEeKTPOXUMHUYECKHE HOHHOTO OajaHca.
CBOICTBAa PACTBOPOB ONEKTPOXUMHUYECKHE  CBOMCTBA PaCTBOPOB.
7. | XUMUs DJIEMEHTOB U UX | XUMHUS YTIEPOJIa U €r0 COSIUHEHUHN. YTICBOIOPOIBI. VYcerHbI onpoc
COCTMHEHH. [Tonmumepsr.
8. | KommuiekcHeie KommnekcHble coennHeHns VYcerHbI onpoc
COCTUHEeHHS
2.3.3 JlabopaTopHbIe 3aHATHSI
Ne Hammenosanue HaunmenoBanue nabopaTtopHbIX padoT Popwma Texymero
pasnena KOHTPOJIS
1 2 3 4
Brenenue. CtpoeHue Texanka 6€30mMacHOCTH TIpu paboTe B Omuem no
aToMa U XUMHUecKas XUMHUYECKOH JTabopaTopuu 1abOpamopHol
1 cBsi3b. Kiacchl JlaboparopHas pabota Nel: «OcHOBHBIE pabome
HEOPTAHMUECKUX KI1aCChI HEOPraHHIECKNX COEIMHEHUID,
. « Onpenenenne 3KBUBAIEHTHON Macchl
COCMHEHUH METAILIA
2 |O6mue 3akoHoMepHOcTH | JlabopaTopHast padota Ne2. « XuMudeckas Omuem no
MIPOTEKAHUS XUMHIECKUX 1abopamopHou
peakIuit pabome
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KHUHETUKA. X HMHUYCCKOE PpaBHOBECHULC)

3 | lucriepcHbIC CHCTEMBI. JlaGopaTtopnas padota Ne3: «IIpurorosieHue Omuem no
PactBops! He pacTBOPOB Pa3IMYHON KOHLIEHTPALUU. nabopamopnou
AJIEKTPOJIUTOB THTpOBaHUE» pabome

4 |PactBopsI anektponutoB | Jlaboparophas pabora Ned Omuem no

<<3J'ICI(TpOJ'II/ITI/I‘IeCKaH OUCCOLUAIINA. jza60pam0p}-[01j
Bydepubie pacTBOpB pabome
JlaboparopHas padota Ne5: «['uaponus comneit.

PH».

5| Xumus 37IeMEHTOB U UX JlaboparopHast pabota Ne6: «CBoiicTBa Omuem no
COCAMHEHHH. IIEJIOYHBIX U MIEIOYHO-38METbHBIX METAJLJIOB 1abopamopmou
Kommuiekcubie WX COCJMHEHUI pabome
COCTUHEHHS

JlaGoparopHas pabota No7:»“CBoiicTBa Omuem no
3JIEMEHTOB 4-5 TPYII TJIABHOM MOATPYIIIED) 1abOpamopHol
pabome

6 JlaGoparopHast pabora Ne8: “ Xumuueckue Omuem no

METO/JIbl aHaNN3a BeulecTB. KauecTBeHHbIE nabopamopnot
M pEaKIMu Ha KATUOHBI U aHUOHBI pabome
€TO/Ibl aHaAJTN3a BEIIECTB
JlabopartopHas pabota Ne9: “Omnpenenenne Omvuem no .
JKECTKOCTH BOJBI”’ nabopamopro
pabome

3ammra aboparopHoii padotsr (JIP), Bemonnenue kypcooro npoekta (KII), kypcoBoit

2.3.4 TlpuMepHasi TeMAaTHKA KYPCOBBIX padoT
KypcoBbie paboThl HE IPEeTyCMOTPEHBI Y4EOHBIM IJIAHOM.
2.4. IlepeueHb y4eOHO-METOAUYECKOT0 00ecriedeH s AJIsl CAMOCTOSITEJIbHOI padoThI

o0yuyarmuxcst Mo JUCHUILIMHE (MOIYJIIO)

pabotel (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manucanme pedepara (P), scce (3),
kosutokBuyM (K), rectuposanue (T) u T.4.

[lepeueHb yueOHO-METOIMUECKOTO O0CCIICUCHHS JUCIIUTIIMHBI 110

Bug CPC o
BBITTOJTHEHHUIO CAMOCTOSITEIBbHOM PadoThI
2 <)
Ilpopabomka u

no8MmMopeHue 1eKYuoHHO20
Mamepuana, Mamepuana
VueOHOU U HAYUHOU
UmMepamypul, H0020MosKa
K CEMUHAPCKUM 3AHAMUAM,

Meroauueckue pEKOMEHIAIMM K OpraHu3allid ayJAUuTOpHOW U
CTYJICHTOB
metoguueckune ykazanus / coct. T.I1. Cropoxkenko, I1.b. TlounHoK,
A.B. becnanos, H.B. Jlo3a - Kpacaomap: Ky6auckuii roc.yn-t, 2018

BHEayAUTOPHOM (camocTOATENEHON)

89c.

paboTsI

Tloozomoska k
abOPAmMOPHBLIM 3AHATUSM.

Kysnenosa C.JI., Cropoxenko T.I1../ YueOHO-MeTOIMYECKOE TTOCOOUE

JUTs 1a060paTOPHBIX paboT MO Kypey «XuUMHSD» (TSI CTYyIEHTOB

HanpasieHuss moarotoBku 05.03.02-Ieorpadust), yTBep:KICHHBIE

kadeapoii o01Iel, HeOpraHNIEeCKOH XUMUH U HH)OPMALIMOHHO-
BBIYHCIIUTEIIBHBIX TEXHOJIOTUI B XUuMHH, ipoTtokost N2 7 ot

22.06.2017 r.

Buvinoanenue
UHOUBUOY ATTLHBIX
saoanuti, (Iloocomoska

MeToaudeckne peKOMEHAaluU K OpraHnu3aluy ayAUTOPHON 1
BHEAYJIUTOPHOH (CaMOCTOSTENBHO) pabOTHI CTYJICHTOB:
Metoauueckue ykasanus / coct. T.I1. Cropoxenko, I1.b. ITounHok,
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peuenuio 3a0ay u A.B. becnanos, H.B. Jloza - Kpacnonap: Ky6anckuii roc.yu-1, 2018,
mecmos, 00K1a008.) 89c.

[logroToBka K TEKylleMy KOHTPOJIO, HPOMEXKYTOYHOU U
TOCYyIapCTBEHHOW  HMTOrOBOM  arrecranuu: MeToanyecKkue
ykazanuss / B.B. MunenkoBa, A.B. MamonoBa, A.B.
Konoganosa. — Kpacaonap: Ky6aunckuii roc. ya-t, 2018

4 Iloozomoska k mexywemy

KOHmMpOoJo o
MCTOILI/I‘IGCKI/IG PCKOMCHAAIIMM K OpraHu3daluyu ayJuTOPHOU U

BHEAYTUTOPHOU (camocTOsATETHPHOMN) paboThI CTYJEHTOB!
Mmetoandeckue ykazanusi / coct. T.IL. Cropoxenko, I1.b. [lounnoxk,
A.B. becnanos, H.B. Jlo3a - Kpacuonap: Kybauckuii roc.yu-t, 2018
89c.

Kysnemnosa C.JI., Cropoxenko T.I1../ YaeOHO-MeTOMMIECKOE TTOCOOHE
JUTSL JTaDOpaTopHBIX paboT Mo Kypcy «Xumus» (IS CTYISHTOE
HanpaBieHust 1oArotoBku 05.03.02-Teorpadmus), yTBEpIKICHHBIC
kadempoit oOIIe, HEOPraHWYEeCKOW XWUMHA W WH(HOPMAIMOHHOA

BBIYMCIIUTEIBHBIX TEXHOJIOTUH B XUMHH, IPOTOKOI Ne 7 oT
22.06.2017 r.

Y4eOHO-METOAMYECKHE MaTepHallbl AJii CAMOCTOSTEIbHOM paboThl OOydaroluXcs U3
YHUCJIa HHBAJIUAOB M JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710p0Bbs (OB3) npegocraBistoTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM MX 3[J0POBbS U BOCHIPUSATHS HH()OPMAIIH:

Jiia U1 ¢ HapYIICHUSIMU 3PEHUSL:

—B TEYaTHOH (popMe yBETHMUSHHBIM MIPU(TOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

— B ¢opMe aynuodaiina,

— B r1e4aTtHoM (hopme Ha si3bike bpaitns.

JList an ¢ HapyHIeHUsIMH CITyXa:

— B IleyaTHOU (opme,

— B (popMe 3IIEKTPOHHOTO JJOKYMEHTA.

JUi au1 ¢ HapyIIeHUsMH OIIOPHO-JBUTATEIBHOTO alapara:

— B 1e4aTtHoOH (opme,

— B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA,

— B opme ayaunocaiina.

JlaHHbIi IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI€HTa
oOydJaronmxcsi.

3. O6pa3oBaTeibHbIE TEXHOJIOTHH.

OO6pa3oBarenbHbIe TEXHOIOTUN: METO]T IPOOIEMHOTO U3JI0KEHUS MaTepuana, Kak
JIEKTOPOM, TaK M CTYJACHTaAMH; CAMOCTOSITEIIbHOE YTCHUE CTYJIEHTaMU Y4€OHO-METOANIECKON U
CIPAaBOYHOM JIMTEPATYPHI U MOCIEIYIOIIel CBOOOTHON AUCKYCCHUU TI0O OCBOCHHOMY UMU
MarepHaty, UCIOJIb30BaHHUE, HILUTFOCTPATUBHBIX BUAECOMATEPUATIOB C TTOMOIIBIO
MYJIbTUMEAUIHOTO 000pyI0BaHMs, TEXHOJIOTUN JTUYHOCTHO-OPUEHTHPOBAHHOTO O0YUCHUS,
MTO3BOJISIONINE CO3/1aBaTh HHAUBUAYATbHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.
[lepeuncnennsie 00pa3oBaTeIbHbIE TEXHOJIOTHH PEATTU3YIOTCS:

- IPY YTEHUH JIEKI[UU C UCTIOJIb30BAHUEM MYJIbTUMEIUINHBIX MPE3ECHTALNIN
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA;

- TIPM TMAJIOTOBOM (hopMe TIPOBEICHUSI JTEKITHI U IPAKTUICCKUX 3aHATHUN TTOCTAaHOBKOU 1
perieHueM poOJIEMHBIX U CUTYAIIMOHHBIX 3aJJaHUH;

- TIPU TIPOBEJICHUH TaOOPATOPHBIX PabOT BKIIOYAIOIINUX TITYOOKYIO CAMOCTOSTEIHHYIO
MPOPabOTKY TEOPETHIECKOTO MaTepHalia, M3y4eHNE METOIUKH TTPOBEICHHS pabOTHI U
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TUTAHUPOBAHMS SKCTIEPUMEHTA. B HEKOTOPBIX 1a00paTOpHBIX paboTax MPUCYTCTBYIOT 3JIEMEHTHI
UCCIIEI0BATENBCKON PaOOTHI.

Ymenue nekyuii 10 TaHHON JUCLUIUIMHE PEKOMEHIYETCS IIPOBOIUTD C UCIIOJIb30BAHUEM
My.]IBTHM@I[HﬁHBIX Hpe3eHTaHHﬁ U JCMOHCTPALIMOHHOI'O OKCIICPUMCHTA.

Mynvmumeouiinas npezenmayus, BHIIOIIHEHHAs CpeJCTBaMH nporpamMmbl Microsoft
PowerPoint mo3BossieT mpenojaBaTeaio YeTKO CTPYKTYPUPOBATh MaTepHa JIEKIIUH, SKOHOMHTD
BpeMsl, 3aTpayrBacMoe Ha U300pakeHHe ¢ UCIOIb30BaHNEM MeJla U JOCKH CXEM, HalllCaHue
(GbopMyIT U APYTHX CIIOKHBIX 0OBEKTOB, YTO JTAET BO3MOXKHOCTh YBEIMYHUTH 00BEM HM3JIaracMoro
Matepuaina. Kpome Toro, mpeseHranus no3BoJisieT O4eHb XOPOIIO WILTIOCTPUPOBATH JIEKILIUIO HE
TOJILKO CXeMaMHU U PUCYHKaMH, KOTOPBIE €CTh B YY€OHBIX TTOCOOHSIX, HO U MIOJTHOIBETHHIMH
¢dotorpadusmMu, pucyHKaMu, IOPTPETaMH YUeHbIX U T.A. MyabTUMenuiiHas mpe3eHTalus
MO3BOJISIET 0TOOPa3UTh (PU3NUYECKHE U XUMUUECKUE MPOLIECCH] B TUHAMUKE, YTO MO3BOJISIET
3HAYUTENIBHO YIYYIIUTh BOCIPUATHE MaTepuana cryneHTamu. CTyJeHTaM Mpe10CTaBIsIeTCs
BO3MOKHOCTb KOITMPOBAHUS MIPE3CHTAINH [T BBIOJIHEHHS CAMOCTOATEIBHOM padoThI,
MOATOTOBKU K TEKYIIEMY, IPOMEKYTOYHOMY U UTOTOBOMY KOHTPOJIIO (9K3aMEHY).

Jemoncmpayuonnlil Xumudeckuil 9KcnepumeHnm OTHOCUTCS K CJIOBECHO-HAIJISIHBIM

MeToAaM OOy4YEeHHsI ¥ IPOBOJUTCS IPY YTEHHUH JICKIIHIA, a TAKXKe MMPOBEACHNH JIAOOPATOPHBIX
3aHATUN IIpenoAaBaresieM, JabOpaHTOM WK, B HEKOTOPBIX CIy4asiX, OJHUM WM HECKOJIbKUMU
CTyJeHTaMHU. JIeMOHCTPallMOHHBIN AKCIIEPUMEHT IIPOBOJAUTCS B COOTBETCTBUU C yUeOHOM
IIPOrpaMMOii 110 KOHKPETHBIM pa3jienaM (MOAYISAM) AUCHUILIUHBL. JleMOHCTpaliMOHHBII
HKCHEPUMEHT NO3BOJISIET IpenogaBaTesto chopMrupoBaTh MHTEPEC K MPEAMETY Y CTYICHTOB,
O0yYHTb UX BBINOJHATE ONPEEIICHHbIE ONIEPALIH C BEILIECTBOM, IPHEMaM TEXHUKHU
71a00paTOPHOTO SKCIIEPUMEHTA. J[eMOHCTPALIMOHHBIA HKCIIEPUMEHTA - HCTOYHUK
npHOOpEeTaeMBbIX CTYICHTOB 3HAHHIA, HABBIKOB, YMEHUH; CPEACTBO MPEIYNPEKICHUS OMTHNOOK 1
3a0Ty’KICHUN, KOPPEKIIMU 3HAHUH, CITOCO0 MPOBEPKH UCTHHHOCTHU BBIIBUTAEMBIX THIIOTES,
pelieHns yueOHbIX U HCCiIeloBaTeNbcKuX mpodieM. K ocHOBHBIM TpeOOBaHUAM,
MPEIbABISEMBIM K IEMOHCTPALIMIOHHOMY 3KCIIEPUMEHTY, CJIEelyeT OTHECTH: HaIJIIIHOCTb;
MPOCTOTA; O€30MACHOCTh; HAJEKHOCTh; HEOOXOIUMOCTh OOBICHEHHSI dKCTIepuMeHTa. JIro0oi
OTIBIT JIOJKEH COIIPOBOXKIATHCS KOMMEHTAPUSIMH NIpenoaasaress. BosHukaromue nay3sl MOXHO
HCIIOJIb30BAaTh I OpraHU3aly IUajiora co CTyIeHTaMH, BBISICHEHUS YCIIOBUH IPOBEACHMUS
HKCHEPUMEHTA U MPU3HAKOB XMMUYECKHX peakiuil. Heo6xonnma nocraHoBka 1eiau OnbITa - s
Yero MPOBOJUTCS OIBIT, YTO HEOOXOAMMO MOHSAThH B pe3yJibTaTe HAOMIOACHUH 3a
skcriepuMenToM. Crenyer onucarb Npudop, B KOTOPOM MTPOBOAMUTCS OMBIT; YCIOBHI, B KOTOPBIX
OH MIPOBOJUTCS; 1aTh XapaKTEepUCTUKY peakThuBaM. HeoOxonnmo oprannzoBaTh HaOIIOEHUS 3a
OTIBITOM CTYJI€HTaMH ]ISl BBISIBJICHUSI IPU3HAKOB PEAKLIMU U TPOBEACHMS aHAIM3a U IOMOYb
CTYJI€HTaM CJIeJIaTh COOTBETCTBYIOIINE BBIBOJIbI U TeopeTHueckoe o0ocHoBaHue. [Ipu padoTte B
MaJIOUMCIIEHHBIX TPYIIax 11eJIeco00pa3Ho UCIOIb30BATh AUATIOrOBYI0 (hOpMy MPOBEACHUS
JIEKIMOHHBIX 3aHATHH C UCIIOJIB30BAaHUEM JIEMEHTOB NTPAKTUYECKUX 3aHATUMN, TOCTAHOBKOU 1
peleHreM npoOIeMHBIX U CUTYAIIMOHHBIX 3aJJaHUH U T.1I.

Ilpu nposedenuu nabopamopnozo npakmukyma Heo0X0AUMO CO3JaTh YCIOBUS IS
MaKCHMaJIbHO CaMOCTOSTEIHHOTO BBIIIOJIHEHUS CTYJ€HTaMH JJabopaTopHbIX pabot. [ToaTomy
IIPU IPOBEIECHUH Ja00PATOPHOTO 3aHATHS MPENOJaBATEII0 PEKOMEHIYETCS:

1. TIpoBenenue skcnpecc - onpoca (B YCTHON MM TECTOBOM (hopMe) 10 TeOpeTUYECKOMY
MaTepHuany, He00X0IUMOMY JUIsl BBITTOJIHEHUS pabOTHI (C OLIEHKOH ).

2. TIpoBepka ITaHOB BHITIOJIHEHUS J1a00PaTOPHBIX PadOT, MOATOTOBJICHHBIX CTY/ICHTOM B
paMKax caMOCTOSITENTbHOU pabOTHI (C OLIEHKOH ).
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3. Ouenka paboOThI CTy/IEHTA B 1a00paTOpUU U MOTYYSHHBIX UM PE3YJIbTaTOB (C
OIIEHKOM).

4. TIpoBepka oT4eTa O BHIIOJHEHHOH J1a00paTOpHOM paboTe (C OIICHKOH).
JIaboparopHsbie 3aHATHS (paObOTHI) MPOBOATCS TOCTIE U3YUCHUS ONPEACTICHHOTO pa3iena

(Moynst). DTO 3aHATHS, KOHTPOJIMPYIOIINE 3HAHUS, YMEHHs U HaBbIKH. JIt00as maboparopHast
paboTa JOoKHA BKIIIOYATh INTyOOKYIO0 CAMOCTOSTENIbHYIO MTPOPAOOTKY TEOPETHUECKOTO
Marepuaa, n3y4eHHe METOJUK ITPOBEICHHS U IUTAHMPOBAHHE YKCIIEPUMEHTA, OCBOCHUE
M3MEPUTENBHBIX CPEICTB, 00paOOTKY M MHTEPIIPETAIIUIO SKCIIEPUMEHTANBHBIX TaHHBIX. [Ipn
3TOM YacTh PabOT MOKET HE HOCUTh 0053aTEIbHBIA XapaKTep, a BBITOIHITHCS B PaMKax
CaMOCTOATENIBLHOI padoThl IO Kypey. B psa paboT nenecoodpa3HO BKIIOUUTH Pa3/IEIbl C
JOTIOJTHUTEIBHBIMHU 3JIEMEHTAMH HaY4HBIX HCCIIEIOBAHUH, KOTOPBIE MOTPEOYIOT yriryOIeHHON
CaMOCTOSATENILHOH TPOPaOOTKH TEOPETHUECKOT0 MaTepuana. Boinonnenue nadopaTopHbIX paboT
CTYZICHTAMH JI0JDKHO YIOBJICTBOPATH CIEIYIOIINM TPEOOBAHHSM:

*  CTYHEHTHI JOJDKHBI IOHUMATh CYTh OIBITA (IKCIIEPUMEHTA) 3HATh
MIOCJIE0BATEIbHOCTD BBIIOJIHEHHUS OTIEIBHBIX ONEpaIHid TOMHCTPYKIUH;

*  co0OJI0aTh TO3UPOBKY PEAKTHBOB M MIPaBUIia pabOThI C HUMH;

*  yMeTh coOMpaTh NPUOOPHI IO PUCYHKAM (CXeMaM) U IIPaBUWIIbHO paboTaTh C HUMH;

*  HEYKOCHHTEJBHO BHIIOJIHSTH MPaBHiIa TEXHUKH 0€30IIaCHOCTHIIPU
oOpateHnu ¢ 000pyI0BaHNEM, TPUOOPAMU M PEaKTHBAMH;

*  TpaMOTHO O()OPMIIATH OTYET O IPOBEACHHOMN SKCIEPUMEHTAIBHOM padoTe.

[1pu 3amuTe 1a00paTOpHOIl pabOTHI (Claue OTYETa O €€ BBHIIOJIHEHHH) CTYICHT JOJDKECH
YMeTh OOBSICHATH 1EIH, 3a]1a41, X0/ IPOBEACHUS pabOTHI, €€ PEe3yNIbTaThl, ClIeITaHHbIC BBIBOJbI,
a TaK)Ke OCHOBHBIE KOHCTPYKTUBHBIE 0COOEHHOCTH UCIIOIB3yEMOTO 000pYTIOBAHHS.

B Hacrosimiee BpeMsi COBEPIICHCTBOBAaHHE XMMUYECKOTO SKCIIEPUMEHTA, B OCHOBHOM,
3aKJIF0YaeTCsl B MOJCPHHU3ALIUMH ITPUOOPOB, alapaToB, CO3AaHus 000pyA0BaHUs UL PabOTHI C
MaJIBIMH KOJIMYECTBAMH H, K COXKAJICHHUIO, B MEHBIIICH CTETICHN OHO HAIEJIEHO Ha pa3paboTKy
MPUHIUIHAIBHO HOBBIX XUMHUECKUX OIBITOB, KOTOPBIE 1l Obl BO3MOXKHOCTb IPUMEHSATh Ha
ypOKax MpoOIeMHBbIE U HCCIIeA0BaTeIbCKHIEe (POPMBI OPraHU3aUK yIeOHOH aesiTenbHoCTH. B
nporiecce MPOBEICHHsI OMBITOB CTYAECHTHI PACHIMPSIOT CBOU MPEICTABIECHUS O BEIECTBAX, UX
CBOWCTBaX, COBEPIICHCTBYIOT MIPAKTHYECKHE YMEHUSI.

Cemunapckue 3anamus PeNNonaraloT OpraHu3aluio TUCKYCCUH 110 OTAETbHBIM
BOIPOCaM, YTO CIIOCOOCTBYET (POPMUPOBAHUIO OoJee TITyOOKUX 3HAHMI MO TeME CEeMHHAPCKOTO
3aHATHS, @ TAKXKE PA3BUTHUIO HABBIKOB MOMCKA, aHAIN3a HEOOX0AMMOM HH(POPMAIIUU, HABBIKOB
MyOIMYHOM 3aIIUTHI CBOSH TO3UIIHH .

CemuHapckue ¥ 1a00paTOpHBIE 3aHATHS PEKOMEHAYETCS IPOBOJUTD 8 AKMUBHBIX U
UHMEPAKMUBHBIX (POpMax C UCTIOIb30BAHNEM KOMITBIOTEPHBIX CUMYJISLMM, TOCTAHOBKU
NPOOJIEMHBIX ¥ CUTYallMOHHBIX 3a/1aHui. [IpoBeieHne 3aHATHI B aKTUBHBIX U UHTEPAKTUBHBIX
(dopmax J0KHO OBITh HAMPABJICHO HA HMHTEHCHU(PHKAIIMIO Y4eOHOTO Mpolecca, yBEIUYCHHE
JOCTYITHOCTH 3HAaHUH, HABBIKOB U YMEHHH, aHATIN3 yueOHONH MH(POPMAIIMHU, TBOPUECKUN TTOJXO0/T
K YCBOCHHIO Y4eOHOro Marepuaiia. B xoze npoBeneHus 3aHITUN CTYIEHTHI JOKHBI YUUTHCS
(dbopMynpoBaTh cOOCTBEHHOE MHEHHE, TIPABUIILHO BBIPAXKATh MBICIIH, CTPOUTH J10Ka3aTeIbCTBA
CBOEH TOUKH 3PEHHUS, BECTH JIUCKYCCHIO, CIYILIATh APYroro 4yeaoBeKa, yBaxkaTb aJbTepHAaTUBHOE
MHEHHE, YTO JOJIKHO (POPMUPOBATh HABBIKK, HEOOXOAUMBIE OyAYIIEMY CIEIHATUCTY B
npoeCcCUOHATLHON 1EATEIEHOCTH.

Peanu3zanus akTUBHBIX U HHTCPAKTUBHBIX MCTOJIOB TP U3YYCHUHU KypCa «XUMUSY
BO3MO’XHAa Ha JICKIIUOHHBIX, CCMUHAPCKUX U Ha60paTOpHBIX 3aHATUAX IYTEM IPOBCACHUSA
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JMCKYCCHIA, MCTIOJIb30BaHMSI KOMIBIOTEPHBIX CUMYJISIIHA, TIOJTOTOBKE M 3aIUTE
HCCIIeIOBATENLCKUX Pa0oT.

Kosnue
Bun 3anarus Hcnonp3yemble UHTEpAaKTUBHBIE 00pa30BaTeIbHbIC
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTUH
4acoB
1 JI Jlekuus ¢ 3;1eMeHTaMHU MeIaroru4yecKuil S BpUCTHKH, 8
JEKUUSA-KOHCYIbTAIH
1P Becenpl, pa3bop curyauuii, paboTa B MaJIbIX Tpymmnax, 8
npe3enTanus pedeparon (pa3padboTok) B hopmare
MUHH-KOH(pEpEHIINN
JIP Becenpl, pa3bop curyauuii, paboTa B MaJbIX Tpymnmnax, 18
IIOCTAaHOBKH Hp06HeMHBIX 1 CUTYAIIMOHHBIX 3aHaHHﬁ.
Hmoeo: 34

Camocmoamenvnasn paboma - 570 HauOoJee BaXXKHBIH ITyTh OCBOCHHS CTYJCHTAMHU
HOBBIX 3HAHUH, YMEHHUI1 U HABBIKOB B OCBOEHUH JUCHUIUIMHBL. OOpa3oBarenbHas 1elb
CaMOCTOSITEIILHOM paObOThI - OCBOSHUE METOJ0B XMMHYECKON HAYKH, SKCIIEPHUMEHTATbHBIMU
YMEHUSIMH;, YMEHUSIMU paboTaTh C y4eOHOI U HayuHOU TUTEpaTypoil; MPOU3BOJAUTH PACUETHI;
M0JIB30BAaThCS XMMHYECKHUM SI3BIKOM. BocriurarenpHas meib - JOpMUPOBAHUE YEPT JTUIHOCTH
CTYIEHTa, TPYAOII00HS, HACTOMUYNBOCTH, TOBAPUIIIECKOM B3auMornomoIu. Pa3suBarommas menb -
pa3BUTHE CaMOCTOSITEIbHOCTH, HHTEJUIEKTYaIbHBIX YMEHU, YMEHHUE AaHATU3UPOBATH SIBICHUS U
nenath BbIBOJbL. CaMocToATeIbHAs padoTa MOKET ObITh HCTOYHUKOM 3HAaHUHU, CIIOCOOOM HX
MIPOBEPKH, COBEPILICHCTBOBAHUS M 3aKPEIICHUS 3HAHUI, YMEHUM U HaBBIKOB. DTOT BH/]I
NEeSITeIbHOCTH CTYJIEHTOB OpMHUpYETCs 1O KOHTpoJeM npenojasatens. [Ipu opranuzanuu
BHEAYJAUTOPHOU CaMOCTOSATEIBHOM pabOoThI 10 TUCIUIUTHHE MPENOoJaBaTeII0 PEKOMEHYeTCsI
WCIOJIb30BAaTh CIEAYIOMNEe (HOPMBI:

* TOJrOTOBKA M HANKMCAaHUE MHUCbMEHHBIX PabOT HA 3a/JaHHBIC TEMBI;

*  BBINOJIHEHHE JOMAIHUX 3aJjaHuil pa3HOOOPa3HOrO XapaKTepa: peuieHue 3a1ad,
MoA00p ¥ U3YYEHHUE JIUTEPATYPHBIX HCTOYHUKOB, MOAOOP WILTIOCTPATUBHOTO U OMIHCATEIHLHOTO
Marepuaa 1o OTAeIbHbBIM pa3zenaM Kypca B cetu MHTepHeT;

*  BBINOJHEHUE UHIUBUYAIbHBIX 33/IaHH, HAITPABIICHHBIX HA Pa3BUTHE Y CTYACHTOB
CaMOCTOATENIbHOCTH U UHULIMATUBBL. HIUBHIyaIbHOE 3a/IaHHE MOXKET MOJIy4aTh KaK KaXIbli
CTYJEHT, TaK M YaCTh CTYyJICHTOB T'PYIIIIbI.

B axTuBHO# (hopme BrimonHsAeTcs oocyxkaenue gabopatopubix (JIP) , (I13) u
KOHTPOJIbHBIX padoT ( KP). O6muM BeKTOpoM U3MeHEeHUs! TEXHOJIOTUI 00yUueHus JOJKHBI CTaTh
AKTUBH3aLMs CTY/ICHTA, OBBIIIEHUE YPOBHS €r0 MOTUBAIIMU U OTBETCTBEHHOCTH 33 KaU€CTBO
OCBOEHUS 00pa30BaTENBHON MPOTPAMMBI

B npouecce nmpoBeaeHUs NEKIIMOHHBIX 3aHATUA U CEMHUHAPCKUX 3aHATUN MPAKTUKYETCS
IIMPOKOE HCIIOJIb30BAHHE COBPEMEHHBIX TEXHUYECKHX CPEICTB (IIPOEKTOPHI, MHTEPAKTHUBHBIC
nocku, Matepuer). C ucnons3oBanreM MHTepHETa OCYIIECTBISIETCS MOCTYN K 0a3aM JTaHHBIX,
MH(OPMAIIMOHHO-CITPABOYHBIM U IIOUCKOBBIM CHCTEMaM

21.]'[5[ JIMI € OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBBA MMPEAYCMOTPEHA OpraHu3alunusa
KOHC}’HBTaHI/Iﬁ C UCITIOJIB30BAaHNEM C)HeKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CpeACcTBA VIS TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalMu.

OneHoYHbIE CpEeACTBA I HHBAINWJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbs BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEH.

— TpU He0OXOIUMOCTH MHBAIMJIAM U JIUIIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3I0POBBS IPENOCTABIISAECTCSA JOMOJHUTEIBHOE BPEMS JJIs IOATOTOBKH OTBETA HA9K3aMEHE;
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— IIpHU TPOBEICHUH NPOIETYPHl OLICHUBAHUS PE3YIbTATOB 00YUEHHS] WHBAINIOB H JIULL C
OTPaHWYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbS IPEIYCMAaTPUBACTCS MCIIOIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3M C UX WHAWBUAYAIbHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH 11 00YUAIOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U MHBAIMAOB TIpOLENypa OIECHUBAHUS PpE3YIbTATOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa orneHuBaHMS PE3yabTaTOB OOYYEHUS MHBAIMIOB M JIHII C OrPAHUYCHHBIMU
BO3MOKHOCTSIMH  3/I0pPOBBSI 110 JUCHUIUIAHE (MOIYJIO) MpelyCMaTpUBaeT IPEIOCTAaBICHHUE
uHpopMarmu B (opMax, amaNTHPOBAHHBIX K OrPAaHMYCHUSM HX 370POBbS M BOCIPHSATHS
uHpOpMaIHU:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B Ie4aTHOM (hopMe YBEIMUYCHHBIM HIPUDTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jlu1st TI ¢ HApYIISHHUSIMH CITyXa!

— B IIe4aTHOM (opme,

— B popMe 2IIEKTPOHHOTO JOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIe4aTHOM (opme,

— B (hopMe JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII IEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHI'CHTA
00y4aroIuxcs.

4.1. ®OH/ OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS TEKYyLIero KOHTPOJIs.

Tekymnii KOHTpOJIb IO pa3fejaM JUCHMIUIMHBI OCYIIECTBIIAETCS B YCTHOM H
IUCHbMEHHON (popMe Ha CEMUHAPCKUX U JJAOOPAaTOPHBIX 3aHATUAX U BKIIIOYAET CIIEYIOUINE BUIbI
n (opMbl KOHTPOJISI: BXOJHOW (JMArHOCTUYECKUH TECTOBBIM), TEKyHMi (YCTHBIH ompoc,
MIUCBMEHHBIM, pPEIIEHUE 3aJad M YINPaKHEHUH, MUCBbMEHHOE TECTUPOBAaHUE, KOHTPOJIbHAA
paboTa), IpOMEKYTOUHBIN (IK3aMEH).

Texymmii KOHTPOJIb YCIIEBAEMOCTH MpeEACTaBiIsgeT co00N MPOBEPKY YCBOEHHs y4eOHOIro
MaTepuaia, peryjasipHO OCYIIECTBISEMYIO Ha MPOTsHKeHUH cemectpa. K joctomHcTBaM JaHHOTO
TUIIA OTHOCUTCSI €r0 CHUCTEeMaTHYHOCTb, HEMOCPEACTBEHHO KOoppenupymouias ¢ TpeOoBaHHEM
MIOCTOSIHHOTO U HEMIPEPHIBHOIO MOHUTOPUHTA Ka4eCTBA 00YUEHHUSI.

Texymumii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET MPEJICTABIATH COOOI:

— YCTHBIH orpoc (TPYIIIOBOM UM MHAUBUIYATbHBIN);

— NPOBEPKY BBIIIOJIHEHUS IMCbMEHHBIX JIOMAIIHUX 3aJaHHH;

— TpOBeJIeHNE Jab0OPaTOPHBIX padoT;

— IPOBE/IEHUE KOHTPOJIbHBIX paboT;

— TECTUPOBaHUE (MMCbMEHHOE U KOMIIBIOTEPHOE);

— MPOBE/IEHUE KOJUIOKBUYMOB (B MUCHbMEHHOM MM YCTHOU (opme);

— KOHTPOJIb CaMOCTOSITEIbHON pabOTHI CTYIEHTOB (B MUCbMEHHOM UM YCTHOM hopme).

ITpu TexkyiieM KOHTPOJIE YCIIEBAEMOCTH aKIEHT JeaeTcsl Ha YCTaHOBICHUH MOAPOOHOMH,
pearbHONM KapTHUHBI CTYACHUYECKMX JOCTMKEHHM M YCIEIIHOCTH YCBOCHHMS HMMH y4eOHOM
MPOrpaMMbl Ha JTaHHBIM MOMEHT BpeMeHHU. [Ipu 3TOM KOHTpOJe YUUTHIBAETCS MOCENIaeMOCTh
CTYJEHTOM ayJUTOPHBIX 3aHATHM (JETaeT OTMETKY B ayJUTOPHOM XKypHalle), OLICHUBAECT
YpOBEHb YYacTUsl CTYACHTOB B ayJUTOpPHOW paboTe, CTENeHb YCBOEGHHUS HMMH Yy4eOHOTO
MaTepuaga ¥ BBIABISET HEAOCTaTKM B IOATOTOBKE CTYIAEHTOB B LENSIX JalbHEHUIIETrO
COBEpIICHCTBOBAHUS METOAMKHU IpernojaBaHusl JaHHOW IUCHUIUIMHBI U aKTUBHU3AIMH PAaOOTHI
CTYJECHTOB B XOJI€ 3aHATHUH.

[IpomexyTOUHBIN KOHTPOJIb - IK3AMEH.

NuauBuayaibHble KOHCYIbTAUK 00YUYaIOLIUXCSl TPOBOSTCS €KEHEAETBHO B opMe

nauaiora. J{is I ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbs TPENYCMOTPEHA OpraHUu3alus
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KOHCYJIBTAIIMI C UCIOJIb30BAHUEM DJIEKTPOHHOM MMOYTHI.

Ilpumepnbwlit nepeuens KOHMPOJILHBHIX 8ONPOCOE YCHIHOZO ONPOCA NO OMOETbHBIM
memam oucyunaunsl (OIIK-2, OIIK-9)
Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas cesasw. Kiaccol neopeanuueckux
COeOUuHeHuUll
1.IIpenMeT 1 OOBEKT U3yYEHUS XUMUU.
2. [lepeuncnute OCHOBHbIE 3aKOHBI XUMHUHU
3. HazoBuTe Kj1acCchl HEOPraHMYECKUX COCTMHEHUN .
5. KBaHTOBO-MEXaHHUUYECKast MOJIENb CTPOEHHUS aTOMa.
6.KBaHTOBBIC UKClIa UX PU3HUESCKUI CMBICII.
7. AtomHsI€ S, D, d, T - opOuTaNH.

8. [IpuHIMIIBI 3aIMOTHEHUE JIEKTPOHAMH aTOMHBIXOpOUTAaeH
9.ChopmynupyiiTe epuoaMIeCKHil 3aKOH.

10. Crpoenue nepuoandeckas cucrema inementoB .M. Menpeneena.
11. I'eoxumuyeckas KiacCH(pUKAIKs JICMEHTOB.

11. TlepeunciauTe THUIBI XUMUYECKOH CBS3H.

12 .ITousitue o metone BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyull

Uro Takoe TepMOJMHAMHUUECKas cuctema?

HazoBure TUIBI TEPMOAMHAMUYECKUX CUCTEM.

[lepeuncnure GyHKINUU COCTOSHUS.

Yro Takoe cTaHIapTHbIE TEPMOIUHAMUYECKHE TapaMeTpbl 00pa30BaHUs BelECTB?
OOBsACHUTH BO3MOXEH JIM BEUHbIH JABUraTeb.

Kakue peakuny Ha3pIBarOTCS YK30TEPMUYECKUE U DHIOTEPMHUUECKUE?

Kak onpenenuTs BO3MOXHOCTb IPOTEKAHUS XUMUYECKON pEaKuu?

Kakue ¢akTopsl BIMSIOT Ha CKOPOCTh XMMUYECKON peakuun?

IToyemy gOoporocTosIKe KaTalIu3aToOphl UCIONb3YIOT B TEXHOJIOTHYECKUX IPOLIECCAXH
SKOHOMMUKH NPEATPUATUI

e Kak, ucnons3yto [Ipunnun Jle-Illarense 1uist cMeleHns: paBHOBECHBIX MPOLECCOB B
CTOPOHY BBIX0J1a IPOAYKTa?

Tema 3: qucnepcuvie cucmemvl. Pacmeopwi neanekmponumos.
e [IpuBeaurte npuMepsl TUCIEPCHBIX CUCTEM.
HazoBuTe cBoiicTBa GU3UUECKUX CMECEN M XUMHUECKUX COSIMHEHUH.
OrnuiuTe CBOMCTBA PaCTBOPOB.
N3 xakux craguil COCTOUT IPOLIECC PACTBOPEHHS.
Kaxkue akTopbl BAIUSIOT HA TPOIIECC PACTBOPEHUS ?
Uem oTnmyaroTcs UeaabHble paCTBOPBI OT PEAIBHBIX ?
[ToueMy BoJIHBIE CTPOUTENIBHBIE PACTBOPHI IIPU pabOTE 3UMHEE, MOPO3HOE BPEMS HE
3amep3aroT?

Tema 4. Pacmeopyl snekmpoaumos
e Kakwue BerecTBa OTHOCATCS K AJIEKTPOJIUTaM?
e [loueMy 2JI€KTPOIUTHI MPOBOJST TOK?
e UeM CHIIBHBIC SJIEKTPOJIMTHI OTIWYAIOTCS OT CJIa0bIX?
e [loueMy KOHCTaHTa AUCCOIMAIIMN HE MPUMEHNMA K CUIIBHBIMAJIEKTPOIUTAM?
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Tema 5: OxkucaiumenbHo - 60CCMAHOBUMENbHBIE PEAKYUU. INeKMPOXUMULECKUE CBOUCMEA
pacmeopos.
e Kak paccunutarh BO3MOXKHOCTh ITpoTekanusi OBP?
e Kak co3narp raibBaHUYECKUH 3JIEMEHT, UMes OJIMH BUJI MeTaa?
e [loueM Heb3s MOTYUYUTh AKTUBHBIE METAJLIBI U3 BOAHBIXPACTBOPOB
ANEKTPOIIUTUYECKUM ITyTeM?

Tema 6: Xumus s1emenmos u ux coeounenuli. Komniexkcuoie coeouterus
e [louemy meTaibl OstecTIT?
e [loueMy MeTaIbI MPOBOJIAT TOK, @ HEMETAJLIBI - HET?

e ['e B nepuoanueckoit cucreme aneMeHToB .M. MenneneeBa HaX0ASTCA METAILIBI K
HEMeTaJlJIbI?

['eoxummueckas kiaaccuuKaIus 3JIEMEHTOB

Kaxkue BemectBa OTHOCSTCS K OPraHUYECKUM BEIIeCTBaM ?

YeM OTIMYAIOTCS JBOMHBIC COJIM OT KOMIUICKCHBIX ?

[Touemy KOMIIEKCHBIE COJIH SIPKOOKPAILIEHHBIE?

Kaxk onpenenuts MarHuTHbIE CBOMCTBA KOMILIEKCOB?

Tema 7: Memoowl ananuza éewecma
o Yem xumuueckue memoovl AHAIU3A OMIUYAIOMCL OM PUULECKUX U PUBUKO-
Xumuyeckux?

Ilpumepnulii nepeuens 1a6OpamopHsIX padom no OmMOeIbHbIM MmeMam OUCYUNTUHbBL
(OIIK-2, OIIK-9)
Jlabopamopnaa paboma— >TO BaXHBI 3JeMEHT ydeOHOro mporiecca. MiMeHHO Ha
TaKMX 3aHATHUSX CTYJIEHTHI MOJIY4YaroT MPAKTUUYECKHE YMEHHUS W HaBbIKM pabOThl ¢ mpubopamu,
y4aTcsi CaMOCTOATEIbHO IIPOBOJUTH OIBITHI MU J€JaThb COOTBETCTBYIOIIME BBIBOJABI IO HX
pe3ysibTaTam, 4To, HECOMHEHHO, OyJIeT ClIocoOCTBOBATh JIYUIIEMY YCBOCHHIO U 3aKPETIICHUIO.

PesynpraTthl 11a60paTOpHBIX paboT OGOpMIAIOTCA B OTYETHl MO J1aOOPAaTOPHBIM
npaktukymam. Otduer 1o  snabopaTopHOM  paboTe  CONEPKUT  TEOPETUYECKYI0 U
HKCHEPUMEHTAIbHYI0 4YacThb. B TeopeTHuecKkoil 4YacTH H3/1araloTcs TEOPETUYECKHE OCHOBBI
HU3Yy4aCMbIX XUMHUYCCKUX MMPOLCCCOB. B BKCHepHMCHTaHBHOﬁ YaCTH IMPUBOAUTCA LCJIb, HA3BAHUC
U METOJIMKA BBIOJHEHHUS XMMHUYECKOro ombiTa. IIpn HEOOXOIUMOCTH MPUBOAATCSA PacuéThl U
COCTaBJISIIOTCS ypaBHEHUS XMMHUYECKUX peakiuil. B koHie kaxmoro omeita (opMyiupyercs
BBIBOJI.

Kpumepuu oyenusanus omuemos no nabopamopHvim pabomam:

— OIIGHKa ‘“3a4TE€HO” BBICTABIAETCA CTYACHTY, €CIM OH IPaBUIbHO TNPHUMEHSET
TEOPETUYECKHE IIOJIOKEHHUsS Kypca IIpU pEHIEHMH MPAKTUYECKHX BOIIPOCOB, BIJIAJEET
He0OXOIMMBIMU HaBbIKAMU U MPUEMaMH UX BHITIOJTHEHMUS;

— OIICHKa “HE€ 3a4T€HO” BBICTABIIAECTCA CTYINECHTY, €CIM OH HE 3HAeT 3HAYNUTEIBbHON
YacTH MPOrpaMMHOTO MaTepHuaia, B JaOOpaTOPHOM MPAKTUKYME JOMYCKAaeT CYIIECTBEHHBIE
OIMOKHU, 3aTpyaHsieTcsl OOBSACHUTh pACUYETHYI0 YacTh, OOOCHOBATh BO3MOXKHOCTH €€
peanu3alym, a TaKke HEyBEepeHHO, ¢ OOJBIIMMU 3aTPYJHEHUSMHU BBITOJHSIET 3a/JaHUs WU HE

CIIPaBJIACTCA C HUMH CaAMOCTOSATECIIBHO.

Jlabopamopuas paboma Ne. 1.0crogHbie K1accybl HEOPSAHUYECKUX COeOUHEHUT

3HaKOMCTBO C TEXHHKOW O€30MacHOCTH TpH padoTe B XUMHUYECKOW JITaOOpaTOPHH.
Juarnoctuueckoe TecTupoBaHue. Ilpu BBIMONHEHHH a0OpaTOPHOM pPabOTBl H3YyYarOTCs
CBOWICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTUHEHUHN M CITOCOOBI UX MOTyYeHHs. Y MEHHE
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OCYIIECTBUTH IEMOYKH MTPEBPALICHHN.
Jlabopamopnas paboma Ne2: Ckopocmb XuMu4eckux peakyuti U Xumuieckoe pagHogecue
[Ipu BbIMONAHEHMH J1IAOOpPATOPHOW pabOThl U3Yy4aeTcs 3aBUCUMOCTb  BIIHMSHHS
KOHIEHTPALUU Pearupyromnx BelIeCcTB, TEMIIepaTypbl, KaTalu3aTopa Ha CKOPOCTh XUMUYECKOM
peaxiuu, a TakKe BIMSHIE KOHLIEHTPALUK HA XUMUYECKOE PaBHOBECHE.
Jabopamopuas paboma Ne3. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYESHMPAYUU.
Tumposanue.
[TpuobperatoTcss yMeHHUs NPUTOTOBJICHHSI PACTBOPOB 3aJaHHONW KOHIEHTPALUU I10
pacueTy Macchl BellecTBa, HEOOXOAUMOM /JIsl IPUTOTOBJICHUS pacTBopa (MOJISIpHAs, MaccoBast

nonsi). TOYHOCTP NPUTOTOBJICHHUS PACTBOPOB OINPEAENSETCS 10 M3MEPEHUI0 IUIOTHOCTU
KHUJKOCTEH C TOMOIIbIO apeomeTpa. TUTpoBaHME IOJIyY€HHOro pacTBopa. O3HaKOMIIEHHE C
TEXHUKOW KHCIIOTHO-OCHOBHOTO THUTPOBAHMS PACTBOPOB C HEU3BECTHOM KOHIIEHTpALUEH
PacTBOPEHHOI'O BELIECTBA.
Jlabopamopnasa pavoma Ne 4 Dnexmporumuuecxas ouccoyuayus. bygeprnvie pacmeopol
dopmupyroTcsi yMeHus paboThl C pacTBOpaMU AIIEKTPONUTOB. M3ydaercs BiusHUE
KOHLIEHTPALlUK Ha CMEILEHUE PaBHOBECHS CIA0Or0 AJIEKTPOJIUTA.. 3HAKOMCTBO CO CBOMCTBaMH
Oy(hepHBIX pacTBOPOB.
Jlabopamopnas paboma Ne 5 ['uoponus coneii. PH
[TpuoOperaercss HaBbIK onpeneneHuss pHpacTBopoB coseil,  cMelleHHE PaBHOBECUS

TUAPOIIN3A COJIEH.
Jlabopamopnas pavoma Ne 6. « Ceoticmea we10uHbIX U WeN0YHO-3EMENbHbIX MEMANN08 UX
COeOUHeHU»

dopmupoBaHrue YMEHHI pabOThl C METAaUIaMU MPU UX PACTBOPEHUU B BOJE, PaCTBOPAX
KHCIIOT, IleJIoYel, MpH CIUIaBlIeHUU. 3yunTh KHUCIOTHO-OCHOBHOM M  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIN XapaKTep BaKHEUIINX COCIMHEHNUI METaJUIOB.
Jlabopamopnas paboma Ne7: « Ceoticmea s1emenmos 4-5 epynn 21asHot no02pynnwlLy

®dopMHupoBaHUE YMEHHH paboOThl C HEMETAUIaMU M HUX coeauHeHusMu. W3yueHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIBbHBIX CBOMCTB HEMETAINIOB U UX COCIMHEHUHN.

Jlabopamopnas paboma Ne.8 Xumuueckue memoost ananuza sewecms. Kauecmeennvle peaxyuu
HAa KAMUOHbL U AHUOHBI.

O3HakoMJIeHHE ¢ XMMUYECKUMU METOAaMH aHaiu3a BellecTB. KauecTBeHHbIE peakuu Ha
KaTHOHBl. M3ydeHue TPOJYyKTOB B3aUMOJEUCTBUS WX C KAaYeCTBEHHBIMU AHHOHAMH.
®opMHUpOBaHNE YMEHUS TPOBOJIUTh KAUECTBEHHBIN aHAJIN3 BEIIECTB.

O3HakoMJIEHHE C Ka4eCTBEHHBIMH PEAKIMSIMH Ha aHHUOHBI. VI3ydeHuWe mNpoayKTOB
B3aUMOJCICTBUSA KX C KayeCTBEHHbIMU HOHamMu. @DopMUpOBaHME YMEHHUS MPOBOJIUTH
Ka4yeCTBEHHBIM aHAIIN3 BEIIECTB.

Jabopamopnas paboma Ne9.Onpeoenenue xecmkocmu 800bl.

[TpoBeneHne HayYHO-HUCCIENOBATENILCKONW pabOTHI MO W3YYEHHIO OOIIe U BpeMEHHOM

KECTKOCTH BOJIBI.

Ipumepnotit mecm no omoenvuvim memam oucyunaunst (OITK-2, OIIK-9)

JAmnarHocTuyeckoe TeCTUPOBAHME.
Ero 1iens - onpenenenne UCXOAHBIX 3HAHUNA U OCOOEHHOCTEH MBIIIJICHUS CTYICHTOB IS
KOPPEKTUPOBKHU COACPKaHUS Kypca, POPMHPOBAHUS TPACKTOPUU OOYICHHS.

Tect 17151 BXOAHOTO AMArHOCTUYECKOT0 KOHTPOJIS

XHUMHS U3YYAET ...

Mons — 210 ...
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XHUMHYECKOE BEIIECTBO — 3TO ...

Hepe‘H/ICJ'H/ITe OCHOBHBIC 3aKOHBI XUMHUU.

VYkaxunuTte BaXKHEUIIHE TEOPUH, COCTABIISIIOIINE OCHOBY XUMUHU.

U3 nepeuncieHHbIX IBJIEHUHN BRIOEPUTE TO, KOTOPOE HENb351 OTHECTU K XUMUYECKUM:
— PacTBOPEHHUE COJIU B BOJIE;

— CBEPTHIBAHUE KPOBU;

— B3pBIB IMHAMUTA;

— pazjeneHue U30TOMOB ypaHa ¢ HOMOIIbI0 AU dy3un.

[Ipocreiimas (amnupudeckas) Gopmysia yKa3bIBaer ...

XUMUYECKUI 3JIEMEHT XapaKTEPU3YyeTCH ...

HOII HOPMAJIbHBIMHA YCJIIOBUAMHA B XUMHUHU ITOAPA3YMEBAIOTCA CIICAYIOINEC YHUCICHHBIC 3HAYCHU A
TEMIICPATYPhI U JaBJICHUA ...

CKOJIbKO aTOMOB BOJIOPO/Ia CONEPKUTCS B 224 11 OyTaHa rnpu H.Y.?

CKOJIBKO U KaKUX 2JIeMEHTapHBIX YacTHIl 00pas3yloT atoM u3otona dropa °F?

OnpeneJmTe KBAHTOBBIC YK CJId, OMMUCBIBAOIIHUE COCTOAHHUEC BAJICHTHOI'O 3JICKTpOHA aTOMa
BOJ0OpOJa B OCHOBHOM COCTOSHHUMU.

OHpe,I[eJ'II/ITe BAJICHTHOCTDH U CTCIICHb OKUCJICHUS aTOMA a30Ta B MOJICKYJIC a30THOM KHUCJIOTHI.

Yrto Takoe XUMUYECKAs CBA3h?

XuMudeckasi peakiys 0053aTelIbHO COMPOBOXKIACTCS BBIICJICHUEM WIIH MOTJIONIEHUEM SHEPTUH,
IIOCKOJIBKY ...

[TpuBeauTe hopMyBl COEAUHEHHA, TMEIOIIUX:
a) KOBAJICHTHYIO HEIOJIIPHYIO CBSI3b,

0) KOBaJICHTHYIO NOJISIPHYIO CBS3b,

B) HOHHYIO CBSI3b,

') OTHOBPEMEHHO MOHHBIC U KOBAJICHTHBIE CBS3H.

[TpuBenuTe mpUMephl FK30TEPMHUUECKUX PEAKIIUHA.

B kakux enuHunax u3MepseTcsi CKopocTb XUMHUYECKON peakiuu?

Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiun?

Kaxkue BemecTBa Ha3bpIBaIOT KaTaJin3aTopaMu?

XHUMHYECKHUE pCaKknuu, NpOTCKAOIINEC B IIPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX, HA3BIBAIOTCA ...

Kax mpurorosuts 100 T 10% pactBopa caxapa?

DIIEKTPOIHUTHI — ITO JIFOOBIE BEIIECTBA, KOTOPHIC ...

K cunpHBEIM QJICKTPOJHUTAM OTHOCATCA ...

BonHbrit pacTBOp cosii MEET MIEIOYHYIO CPEly, €CIIU COJIb 00pa30oBaHa ...

Kakne PCaKM OTHOCAT K OKHCJIUTEIIbHO-BOCCTAHOBUTEIHLHEIM?

K BaxHEHIIINM OKUCIUTEIIAM OTHOCITCA ...

Ha kakue gBa THma MOXHO noapa3aAcInTb BCC XUMUUCCKHUC BeH_[eCTBa?

OHCHKI/I Mo TECTUPOBAHUIO JJII BXOAHOTO AWMArHOCTUYCCKOIO KOHTPOJIA HE
BBICTABJIAKOTCA, TaK KaK OH MOpCAHa3sHAuUCH OJId KOPPEKTHPOBKU JICKOIMOHHOTO KYypCa,
J'Ia60paTOpHBIX 3aHATUN U UHAUBUAYAJIBbHBIX SaﬂaHI/Iﬁ C Y4€TOM YPOBHA NMMOATOTOBKU CTYACHTOB.

Temal: Bseoenue. Cmpoenue amoma u xumuueckas cés3v. Knaccovi neopeanuueckux coeounenul

1. YcranoBuTe COOTBETCTBUE MEXTY(POPMYIION YaCTUIIBI U €€ DTIEKTPOHHOM KOH(PHUTyparuen.

OOPMVYJIAYACTHUIIBI OJIEKTPOHHA

KOHOUT'YPALIMA
A) P73 1) 1s%2s%2pf3s23p°
B) PO 2) 1s22s22p°3s23p°®
B) P*° 3) 15225?2p®3s?
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I) p# 4) 1s%2s%2pb

2. VoHHas cBs3b OCYIIECTBISETCS B BelllecTBE, (hOpMyIia KOTOPOTo

e H>
e NaCl
e Li
e He
3. YcTaHOBHTE COOTBETCTBHE MEXIY Ha3BaHHUEM COCJIMHEHUS U BUJIOM XUMUYECKOU CBSI3U
HA3BAHUWE COEAMHEHUA BUJ CBA3U
A) amoMuHUR 1) nonnas
b) xnopun kanbius 2) KOBaJICHTHAsI HETIOJISIpHAst
B) xmop 3) KOBaJICHTHAs TOJIApHAs
I') ammuak 4) MeTayTHYeCKast

4. YKa)xuTe eIMHUILY N3MEPEHUS KOJMYECTBA BEIIECTBA:
e T
® MO
® KT
* aeM.
5. U3 npuBeaeHHBIX HUKE GOPMYII COJIel BRIOEPHTE KHCITYIO COJIb:
e KySO4
e NaH2POq4
(NH4)2[Fe(SOa)2]
[(Cu(OH)].CO3

6 .YcTaHOBHTE COOTBETCTBHUE MCKAY Ha3BAHUCM BCIICCTBA U KIIACCOM (rpynnoﬁ) BC€IICCTB, K
KOTOPOMY OHO IMPHUHAJICIKHUT.

HA3BAHMUE BEIIECTBA KIIACC(I'PYIIITIA)
BEHIECTB

A) TUIAPOKCH]T ATFOMUHHUSI 1) xucnas coisb

b) ruapokapOoHat kanbuus 2) KHCIIoTa

B) cepoBomopos ( pactBop) 3) ocHOBaHUE

I') runpoxcun HaTpus 4) amdoTepHBIN THAPOKCUT

5) cpenHsisi conb
7. Ilpu HOpMaJBHBIX YCIOBUSX 2 MOJIb KMCIIOPO/1a 3aHUMAET 00bEeM (B JIUTPaX ), paBHBIH
o 112

. 448
¢ 112
. 224

8. B peakmmro ¢ cepHoii kuciotoit Berymio 20 r runpokcuaa HaTpusi. PaccunTaiite Maccy
obpazosagiietics comu. (2NaOH + H2SO4 = NaxSO4 + 2H20)

e 38
e 355
o 42
o 46,3

9. Hamummmre ypaBHEHHS peakinii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD CIIEYIOIINE
MIPEeBpAICHHUS:
Fe — cynsdar xenesa (I1I)— ruapockun xkenesa (II)— Fe 20 3
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10. 3agana cnenyroriasi cxema mpeBpaileHruii BEIecTB:
+X +Y
CO,—>K,2CO3— KHCO 3

OHpe,Z[eJ'II/ITe KaKH€ U3 YKa3aHHBbIX BEHICCTB SABJIAIOTCA BCHICCTBAMU XnY.

1) KCl (p p)
2) K
3) H
4) HCI (M30BITOK)
5) CO2 (p-p)
3anuinuTe B TaOJUIY HOMEPA BHIOPAHHBIX BEIIECTB 0] COOTBETCTBYIOIIUMH
OyKBamH.

X Y

Kpumepuu oyenku mecma: nipaBmiibHbIX 0TBeTOB 90-100% - «oTinuuno», oT 75 % 10 90%—
«xopouio», ot 55 % 1o 75%— «y10BIETBOPUTEIIBHOY», MEHbIIE 55 % - «HEYAOBIETBOPUTEIBHO.

Tema 5: OxucnumenbHo-60CCMAHO8UMENbHBIE PEAKYUU
e K xakomy Ty peakiuii OTHOCUTCS JaHHAspeaK s ?
KOH+C1; -»KClO3z+ KC1 + H20
1) peakius MEKMOJICKYJISPHOTO OKUCIICHHS — BOCCTAHOBJICHHS;
2) peakiysi BHyTPUMOJICKYJISPHOTO OKHUCIICHHSI — BOCCTAHOBJICHHSI
3) peakius JUCIPONOPIHOHUPOBAHHS.
e ATOMBI KaKOT'0 JIEMEHTA, U3MEHSS CTENIEHb OKUCIICHUSI, OKUCIISUIUCH B PEAKIINU:
Pb(NO3). —» PbO + NO2 + O2
1) cBunIa; 2) a30Ta; 3) KUCI0poaa; 4) CBUHIIA U a30Ta; 5) a30Ta M KUCJIOPO/a.
e  CKOJIBKO dIeKTPOHOB oTaaeT noH Cr¥' B peaxrum:
Cr** + Brz + OH —» (103 CrOy™ 4 By + H0
1)1;2)2;3)3;4)4;5)5.
e  CKOJIBKO MOJIEKYJ a30THOM KHCIIOTHI y4acTBYET B KaUECTBE OKUCIUTENS B PEAKIINH:
FeS + HNO3—Fe(NOs3)z + S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B kakoil cpene oCcynecTBIISIETCS PEAKIMs, IPOTEKAIOIIAs [0 CXEME:
MnO,+ KC103+ ... o KoMnOs+ KC1 + ...

Kpumepuu ouyenku mecma: npaBuinbHbIX 0TBETOB 90-100% - «oTimuanO», 0T 75 % 10 90%—
«XO0poHIO», OT 55 % 10 75%— «yAOBIETBOPUTENBHO», MEHBIIIE 55 % - «HEyTOBIETBOPUTEIHHO.

Ilpumepvl KOHMPONLHBIX PAOOM NO OMOETLHBIM MEMAM OUCUUNTUH DL
(OIIK-2, OIIK-9)

K ¢opmam mnucbMEHHOr0 KOHTPOJS OTHOCHUTCS KOHMPONbHASL paboma, KOTopas
SIBIIIETCSL OHOW U3 CIIOKHBIX (POPM MPOBEPKU; OHA MOXKET MPUMEHATHCS I OLEHKU 3HAHHUH 110
0a30BbIM W BapHaTHUBHBIM JHCIUIUIMHAM BceX MHKIOB. KoHTpompHas paboTa, Kak MpaBHIIO,
COCTOHUT W3 HEOONBIIOTO KOJIWYECTBA CPEAHHMX MO TPYAHOCTH BOIPOCOB, 33/ay WIH 3aJlaHUMH,
TpeOyIoUIMX Morcka 000CHOBAaHHOTO OTBETA.

Bo Bpemst npoBepkH U OIIEHKH KOHTPOJIbHBIX TUCHbMEHHBIX Pa0OT MPOBOAUTCS aHAIIN3
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PE3YJIbTATOB BBIIIOJIHCHU S, BBIABIAIOTCA TUITMYHBIC OH_II/I6KI/I, a TaKKC MPUYIUHBI UX TTOSABJICHUA.
KontponbHas paboTa 3aHUMAaeT 4acTh y4eOHOTO 3aHATHS C pa300pOM MPaBWIBHBIX PEIICHUIN
Ha clleJyIoleM 3aHATuu. [lepeueHb NPUMEPHBIX KOHTPOJIbHBIX pab0OT IPUBEIEH HIDKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumuieckas cesizo. Knaccol neopeanuueckux
coeouHenun

e Brprunciaure MOJSIpPHYIO MacCy SKBUBajeHTa MeTaia, eciiu 0,2 © ero BEITECHUWIH U3
KHUCJIOTHI 78 M1 Bogopoja, usmepennoro npu 17 °C u naBinenun 98642 Ila.

e Briuncauth MOJISIPHYIO Maccy rasa, eciiv macca 280 mut ero mpu temmeparype 21 °C u
nasiennu 2.026-107 11a paBHa 0,65T.

e ['ne comepkutcs O60mbIe MoJiekyn: B 1 11 xiopa npu 23 °C u nasnennn 98 500 I[1a unu B
1 11 okcupa yraepoaa npu 55 °C u gaBnenun 10 600 I1a?

Tema?2: Obwue 3aKOHOMEPHOCU NPOMEKAHUSL XUMUYECKUX PeaKyull

e OmnpenenuTh CTaHAAPTHYIO SHTAJBIINIO 00pPAa30BaHHUsS  METHJIOBOTO CIIMPTA, HCXOJS H3
ypaBHenusi: CH3OH x+ 3\2 Oz = COz + H2 O x, eciu TemioBoi
addext peakuuu -726,5 Kmxk.

e Mosxer mu npu Temmepatype 100 © C mpoTexats peakius:

e Kak mmenutscs ckopocts peakiun: 2NO + Oz -> 2NOz , npu:
a) yMEHBIICHUH KOHIIEHTpaUuy B 3 pa3a, 0) mpu yMEHbIICHUH JaBieHUs B 2 pa3a?

e Kak MOXHO CMECTHTh PABHOBECHE B CTOPOHY BBIX0/1a TPOAYKTA
2 SO2+ O2=2 SOz eciu 3TO IK30TEPMHUYECKAST PEAKITHS?

Tema3: [Jucnepcuvle cucmemsi. Pacmeopwl ne 21ekmpoaumos.

e Brbruucnuth MonsgpHOCTh pacTBopa ¢ MaccoBoit noneit H2SO4 15%, ITnotaocts 15%
pactBopa H2 SO4pasna 1,1 r/mi.

e K 150r pactBopa rugpokcuia Kainus ¢ MmaccoBoi noneit 6% nobdasumm 9 r KOH.
Onpenenuts MacCOBYIO JIOJIFO LIEJIOUH B [TOJIyYEHHOM pPacTBOPE.

e OrmpenenuTh Maccy pacTBopa THApOKCHIA Kaius ¢ maccoBoit goneit 20 %, KOTOpyro
HeoOxoaumo npubaBuTh K 200 T. pacTBOpa ¢ MaccoBoit goieit 70%, aroosr monyTs50%
pacTBop.

o Jlnsa nerirpanu3anuu 20 ma KOH nmorpe6oBaniocs no6asuts 15 M 0,3 H
Kpumepuu oyenku KOHTPOJIBHBIX PadOT:

e OIICHKA “3a4TE€HO” BBICTABJISAETCS CTYAEHTY, €CIIH OH IPaBUIIbHO IPUMEHSIET
TEOPETUYECKHE MOJIOKEHHS Kypca MPU PEeICHUH MPAKTUYECKUX BOIIPOCOB U
3ajJa4, BJIaJieeT HEOOXOIMMBIMHI HaBbIKAMH U IIPUEMAMHU MX BBIITOJHEHHS;

® OLICHKA “HE 3a4TEHO”’ BBICTABJISETCS CTYAEHTY, €CIIM OH HE 3HACT 3HAYUTEIILHON YacTH
MIPOrpaMMHOTO MaTepHuaa, B paCYeTHON 4acTU KOHTPOJIBHOM paboThI IOMyCcKaeT
CYIIECTBEHHBIE OIINOKH, 3aTPYAHIETCS OOBICHUTH PACUETHYIO YacCTh, a TAKXKE

HCYBCPEHHO, C OOIBIINMU 3aTPYAHCHUAMU BBITIOJIHACT 3aJIaHUA WU HE CITPABJIACTCSA C
HUMH CaMOCTOATCIBHO.
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Ilpumepot 3a0au no omoenvuvim memam oucyunaunst (OIIK-2, OIIK-9)
Tema 1: Bseoenue. Cmpoenue amoma u xumuieckas céa3v. Knaccwl Heopeanuyeckux
coeouHeHull
1. Hanucatb 31eKTpOHHBIE (DOPMYIIBI XUMUUYECKUX COEIMHEHUN
2. OCyIIecTBUTH LETIOYKH MPEBPALECHUN:
Mg - MgSOs4 -Mg(OH)2 - MgCl>
Fe 203— Fe 2(S04)3- Fe(OH)3 - Fe 203

CuO - CuSO4-Cu(OH)2 - CuO.

3aoauu no meme: OcHogHble NOHAMUSL U 3AKOHbBL XUMUU.

e CKOJIBKO T coJii 00pa30BajioCh PH B3aUMOJCHCTBUSA 2,24 11 YIIIEKUCIIOTO rasa,
M3MEpPEHHOTO MPU HOPMAJIbHBIX YCIOBHX C THAPOKCHIOM HaTpusi . OTBET MOATBEPAUTE
pacy€ToM U Ha30BUTE MOTYUYECHHYIO COJIb.

e KapOonarHas rmi€HKa Ha MOBEPXHOCTU CTPOUTENbHBIX U3IEIHUMA, N3TOTOBICHHBIX C
WCIIOJIb30BAaHUEM U3BECTH, PA3pyIIAETCs BO BIAKHOM BO3/yXe, COJIEPKAIIEMHU30BITOK
YIIIEKUCIIOro Ta3a, ¢ o0pa3zoBanueM ruapokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOIBKO KT TUIpOKapOOHaTa Kalbliusg 00pa3yeTcs MpHU paCTBOPEHUH S5 KT KapOoHaTa
KanbIus OTBET MOATBEPIUTE PACUETOM.

e  Hekoropblii aieMeHT 00pa3yeT KUCIOPOIHOE cCoequHeH e, conepxkariee 31,58 %
KHCJIOPOJIa. BEIYUCIUTD MOJISIPHYIO MacCy SKBUBAJIEHTA JIEMEHTA.

2. C u 784 mm.pt.ct. Beienutcs rnpu pasznokeHnd 490 r KClO3?Ckonbko TUTPOB
Kuciopoa mpu 21

e . Hexotopoe coequnenue coaepxut 46.15 % yrnepoaa, octanbHoe — a30T. [1oTHOCTH
10 Bo3yXy coctasisieT 1,79. HaliTu MonekynsipHyto popMyiy COETMHEHUS.

e BpUUCIUTD NPOIIEHTHOE COACPKAHNE METaHa B CMECH €T0 C KUCJIIOPOJIOM, €CIIH
M3BECTHO, UTO 36 MJI ra30BOil CMeCH TIOCTIe CTOpaHus MeTaHa COKPaTHIIOCh B 00beMe Ha
1,8 mu.

e MounspHas Macca SKBHBAJICHTA MeTaJlia coCTaBisAeT 56,2. BEIUUCANTD MPOLIEHTHOE
coJiepKaHue METaJlJIa B €r0 KUCIOPOJHOM COCIMHEHHH.

Tema 3: Jucnepchuvle cucmemol. Pacmeopul HedieKmpoaumoa.
1. Ckonbko TpaMMOB XJIOpHJa Kaltus ciaenyet 1006aBuTh K 450 T 8 %-ro pacTBopa 3TOM ke COIH
1utst monyuenust 12 %-ro pactBopa?
2. Ckombko mit 10 %-Horo pacTBopa cepHOi KUCIOTHI (p = 1,07 v/Mi1) TpedyeTcss
HelTpaln3aum pacTBopa, cojepkaiiero 16 r ruapokcua HaTpus?
3 . Cxoibko BOJBI Hal0 MPHUIHUTH K 80 %-My pacTBOpY CEpHOM KUCIOTHI, YTOOBI MOTYyYUTh 2 JT
6M pactBopa?
4 . Cmemanu 2 1 60 % cepHoit kucnotsl (p = 1,5 v/mi) ¢ 3 1 17,4 % pacTBOpa 3TOH )KEKUCIOTHI
(p = 1,12 r/mi). Haiinure NpoLeHTHYIO KOHIIEHTPALMIO MTOJIy4€HHOT0 pacTBopa.
5. Ckombko BoJbI Hao prbaBuTh K 1 kr 50%-10 pactBopa misa nmoryaenus 10% -ro pactBopa?
6. Cxombko mi 0,25 H pacTBOpa COJISTHOM KHCIOTHI HEOOXOIMMO MPHUJINTH K pACTBOPYHHUTpATa
cepebpa msa nomyuenus 0,373 r xmopuna cepedpa?
7. Ckomnpko BoJibl Hajo npuiinTh K 40 Mt 27,1 %-ro pactBopa xjmopuga ammonus (p = 1,075
r/mi) ans nonydenus 0,8 H pacTBopa 3Toi e conu?

4.2. ®OHJ OLCHOYHBIX CPEACTB VIS IIPOBeICHHS TPOMEKYTOYHOH aTTeCTALMHI
Nrorosoii popmoit KoHTpoII cHOPMUPOBAHHOCTH KOMIETEHUIUH y 00y4aroIIuXcs 1o
JTMCLUIUIMHE SIBIIsIETCS 9Kk3aMeH. OH CITy>KUT (pOpMOil MPOBEPKH YCIIEUTHOTO BHIITOTHEHUS
CTYJEHTaMH JabOpaTOPHBIX pabOT U YCBOCHUS yueOHOT0 MaTepHaa JEKIIMOHHBIX 1
CEMUHAPCKUX 3aHATHUM.
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WTOroBsIli KOHTPOJIb OCYILECTBIIACTCS BO BPEMsI IK3aMEHA

Bompocs! 1151 TOATOTOBKHU K 3K3aMEHAM COCTABJISIIOTCA B COOTBETCTBUU C COAEPIKAHUEM
JTUCLUIUIMHBIL « XUMHS », UMEIOTCSI B paboyeil mporpaMme U BbIAAIOTCA CTYJEHTaM He MO3]Hee,
4eM 3a MeCsLl JO OKOHYaHUs CEMECTPA. DK3aMeH CIAETCs YCTHO 110 OuieraM, yTBep K IEHHBIM U
MOJITMCAHHBIM 3aBEAYIOUIMM Kadeapoil.

Bonpocut 0na noozomoeku k sxzameny (OIIK-2, OIIK-9)
1.CtexnomeTpuiecKue 3aKOHbI U UX POJIb B COBPEMEHHOI XUMUHU.
2.. OCHOBBI KBAaHTOBO-MEXaHMYECKON TEOPHH CTPOCHHUS aTOMA.
3.KBaHTOBBIC unciia. ATOMHBIE S, P, d, f - opOuTtany.
4.1IpuHIUIBI 3aMI0JIHEHUE SJIEKTPOHAMU aTOMHBIX OpOUTalIeH.
5. ITepuoanyeckuii 3akoH.Ilepronuueckas cucrema ssemenToB JI.M1. Meneneena.
Knaccudukanus snementos ( s-, p-, d-, ).
6. PacripocTpaHeHHOCTH 3JIEMEHTOB B 3eMHOI1 Kope. [ 'eoxumuueckas kinaccuduxarus
aneMeHToB. ['eoxumus nanamadroB. buorenHas Murpaius 3JeMeHTOB.
7. Xumunueckas cBa3b. [lonarue o meroge BC u MO.
8. KoBanenTHas cBs3b. CBOWCTBA BEIIECTB C KOBAJICHTHOM CBSA3BIO.
9. MonHas cBs3b. DIEKTPOOTPULIATEIEHOCTHAIIEMEHTOB.
10.BonopoaHas cBsi3b U €€ CBOMCTBA.
11. CBa3p B MeTamiax. CBOMCTBA BEMIECTB C METAIUINYECKON CBI3EIO.
12. Tunsl KPUCTAIUIMUECKUX PEUIETOK U CBOMCTBA COEITMHEHUM.
13.30uHas Teopusi. [IpoBOJHUKM TOKA U TUAIEKTPUKH.
14. . OcHOBHBIE KJIACCHI HEOPTAHUYECKUN COCAMHEHUM.
15. Tepmonunamuueckue cucteMbl. OYHKIIMY COCTOSHUSA.. JHTANBIINS, SHTPOIUS, BHYTPEHHSIS
SHEPTHUsI — MapaMeTpbl COCTOSIHUS BenlecTB. CTaHIapTHRIE TEPMOJAMHAMUYECKUE TTapaMeTPhI
o0pa3oBaHMs BEIIECTB.
16.I1epBbIit 3aKOH TEPMOIUHAMUKH.
17..Ouepretudeckue 3 HEeKThl XUMUUYECKUX peakiuuid. TepMOXUMUYECKHEe YpaBHEHHS. 3aKOH
I'ecca u ero nucnonp30BaHUE AJI1 TEPMOXUMHUYECKUX PACUETOB.
18.1lonsaTre 00 ’3HTpOonMU. DHTpomuUs (a3oBoro nepexosa. .Bropoit 3akoH TepMOIMHAMUKY.
19. .M306apHo-n30TepmMuueckuii moreHuan (3ueprus ' mo66ca). Hanpasnenue npotexaHus
XUMHUYECKUX PEaKIUil.
20. CxopoCTh XUMHUYECKOM peakiuu U (PaKkToOphl Ha €€ BIUSIONTUE. .3aBUCUMOCTb CKOPOCTH
peakIy OT KOHIIEHTPAIMU. 3aKOH JIEUCTBYIOIIUX Macc.
21.. 3aBUCUMOCTB CKOPOCTH peakiuu oT TemiepaTypsl. [Ipasuno Baut-I'odda.
22.IlonsATHE O TEOPUU AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIUsl aKTUBALIMH.
23.I'oMOreHHBIN U reTeporeHHbIN KaTtanus3. ABTokaranu3. GepMeHTaTUBHBIN KaTaJIn3.
24.006patuMble U HeoOpaTUMBbIe peakinu. Xumuueckoe paBHoBecue. [Ipuniun Jle-Ilatense.
Cwmemenue paBHoBecus.. KoncTanTa paBHOBecHs U ()aKTOPHI HA €€ BIUSIOIINE.
25. [lucniepcHble cucTeMbl 1 ux kiaccudukarms. [TousaTus 00 uaeaabHbIX UpeaTbHbBIX
pacTBopax.
26. Xumunyeckas teopus pactBopoB J[.M1. MenaeneeBa. O61ue cBOHCTBa pacTBOPOB.
27. 3axkoHsbl Pays.
28. OcmMmoc. 3akoH Baut-T'odda. Ocmoc B npupose. M3oTonnueckuit koadduiuent.
29.IIpeacraBieHne 0 MEXaHU3ME AIEKTPOITUTHYECKON TUCCOIMALNM B BOJIHBIXPACTBOPAX.
Crenens aucconuanuu U (akTopbl Ha €€ BIUSIONIHE.
30.3akoH pazbasnenus OcBanbaa..Koncranra aucconuanuu u GakTopsl Ha €€ BIHSIOIIHE.
31 Boga ee pons B mpupoe. Monnoe mpousBenenne Bobl. Bogopoansrii mokazatens ( PH )
pacTBopa.
32. BydepHnbie pacTBOpHI U UX CBolicTBa. VX poik B ipupoe.
33. TloHATHE O TEOPHH CHITBHBIX JJIEKTPOJIUTOB. AKTHBHOCTb, KO (PUITUCHTAKTHBHOCTH,
HMOHHAs CUJjia pacTBopa.
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34. T'unpoaus cosei, ero poJib B MpoLeccax BRIBETpUBaHUs T0YB. HeoOpaTUMBIH ruapous.
CreneHpb U KOHCTaHTa TuApoan3a. BiusHue Temneparypsl U pa30aBieHUs Ha CTETIEHb
TUAPOJIN3A.

35. IIpoussenenue pactsopumoctH (I1P). YcnoBus BblmageHus ocaaka.
36.0OKUCIUTEIIBHO-BOCCTAaHOBUTENbHBIC peakiuu. Kimaccudukamnus. X poss B mpupoe.
37.21eKTpOXUMHUECKHE CBOICTBA pacTBOPOB. CTaHAapTHBIN 3JIEKTPOIHBIA MOTEHIIUAIN
¢dakTopsl Ha Hero Bhustone. YpasHenue HepHcra.

38. 'anpBannueckuii aeMedT. DJIC rarbBaHUYECKOI0 3JIEMEHTA.

39.9nexTponu3 pacmiasa u BogHoro pactsopa NaCl.

40.0061mue cBOCTBa METANIOB M HEMETAJNIOB. XUMUYECKHE CBOMCTBA.

41 T'anorensl. OOmast XapakTEpUCTUKA AJIEMEHTOB TPYIIIBI ; COEANHEHUS C METAJUIAMU U
HEMETaJUIaMH ,KUCIIOPOJIHBIE COSTMHEHUS TAJIOTEHOB ; MEKTAJIOT€HHBIE COSAMHEHUSI.

42. Bonopon . duznueckue U XMMUYECKHE CBOMCTBA CBOOOIHOTO Bojjopoaa. CBoiicTBa
COEIMHEHHI BOJIOPO/Ia C METaJIaMU U HeMeTautaMu. ['uapuibt

43. Kpemuuii. ['naBHeilline MHHEpadbHBIE M TOPHBIE TOPOIBI, COAEPIKAIINE KPEMHHIA.
[Tonyyenue kpemnus. JIuokcun KpemHMs. KpeMHeBble KHCIOTBI M HMX cOnd. BaxkHenmue
MIPUPOIHBIE CUITUKATHI - TIOJIEBOM 1INAT, CI0/a, KAOJIHH, acOecT.

44 Yrnepoa — OCHOBA KMBOM U HEKUBOW KU3HH . XMMHUUECKHE CBOMCTBA

45 Kucnopoa. AmtotpornHbsles MogupUKaIusa. XUMAYECKUE CBOKCTBA.

46. A3o0t. Baxneiimue coenunenus . XUMHUECKHUE CBOICTBA a30Ta U €ro COSAMHEHHIMA

47. 1lenoyHble METAIUIBI U IIEJIOYHO-3eMETIbHBIE METAILIIbl. XUMUYECKHE CBOMCTRA.

48. CtpoeHue U HOMEHKJIATypa KOMILUIEKCHBIX COeIMHEHHI d-311eMeHTOB.. XUMU4ecKasl CBsI3b B
KOMILIEKCHBIX COEITMHEHUM.

49, Meton BC o0 reoMeTpuu 1 MAarHUTHBIX CBOMCTBAX KOMITJICKCHBIX COSTHHCHUH.

50. SIBneHue painoaKTUBHOCTH. Bupl pajimoakTiBHOCTH. PajroakTuBHEIE i1eMeHThI. CIIoCOObI
OoOHapyKCHHSI PATMOAKTUBHOCTH

51 Xumuueckre MeTOIbl aHanu3a BemecTB. Pu3nyeckue U PU3NKO-XUMUUECKUE METOBI
aHaJIM3a BEILECTB.

IK3ameHayuoHHblil Ounem no OUCYUnIUHE :
1. Crexuomerpuueckue 3ak0HBI ¥ X POJIb B COBPEMEHHOM XUMHH.
2. TepmomuHamMuyeckue cucTeMbl. DYHKIUH COCTOSHUSL.

3. BydepHble pacTBOPHI U UX CBOlCcTBa. VX polb B Ipupoe.
4. Hamucarte ypaBHeHue ruapoiusa coneii: Ko COsz, AlCI3

Oouwgue Kpumepuu oUeHUGAHUA 3HAHUIL:

OneHka 3HaHUH MO UCUUIIIMHE « XUMHSA» Ha SK3aMEHE IIpeIoiaract
g depeHIIMPOBaHHBIN MOIXO K CTYACHTY, YUET €ro HHIANBUAYAIbHBIX CIOCOOHOCTEH,
CTENeHb YCBOCHUS M CUCTEMAaTH3aIMM 3HaHUHM yueOHOro Kypca, yMEHHs JIeNaTh I0Ka3aTelbHbIe
BBIBOJIbI M 0000111eHUs1, POPMUPOBAHUS OOUIEKYIBTYPHBIX U MPOPECCHOHANBHBIX
KOMIIETEHTHOCTEH.

OneHuBaeTcst He TOJIBKO TITyOMHA MOHUMaHUs OCHOBHBIX Pa3/iesioB y4eOHO
JUCLHUIUIMHBL, HO ¥ MTOCEUIAeMOCTh JIEKIIUN U Ta0OpaTOPHBIX 3aHATHH, aKTUBHOCTH ITPH
YCTHBIX OIIPOCAX U COJIEPIKATEIBHOCTh YCTHBIX OTBETOB.

«Omauynoy - OLICHUBAIOTCS OTBETHI, COJIEPKaHUE KOTOPBIX OCHOBAHO HA TITyOOKOM
BCECTOPOHHEM 3HAHMHM IIPEIMETa, OCHOBHBIX 3aKOHOB XUMUH, XUMUYECKOW HOMEHKJIATYpHI,
o0111e 3aKOHOMEPHOCTH MPOTEKAHUS peaKIfii, XUMUYECKHUE CBONCTB BEIIECTB U OCHOBHBIX
KJIaCCOB HeopraHnueckux coequHeHunil. Coaeprxanue OuseTa n3oxKeH JOrHYHO,
apryMEHTHPOBAHO U B MOJIHOM 00bemMe. OCHOBHBIE MOHATHSI, BEIBOBI M 0000IIEHNUS
chopMyIUPOBAHbI YOEIUTEIHHO U JOKA3aTEeIbHO MPaBUIILHO COCTABJICHbl YPaBHEHUS PEaKIIUH,
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peuicHa MpCaJIOKCHHAs 3ajiada.
«XOPOWO» - OCHUBAKOTCA OTBCTHI, OCHOBAHHLIC HA TBCPJAOM 3HAHUU IIPEAMETA, C
HC3HA4YNTCIbHBIMUA Hp06eHaMI/I B 3HaHHUIX. BO3MOXHBI HEOOCTAaTKHU B CUCTEMATU3alll NN B

0000111eHuN MaTepuaa, HETOYHOCTH B BbIBOJaX,. CTY/I€HT TBEP/IO 3HAET OCHOBHBIE KATErOPUU
y4eOHOH TUCIMILIIMHBI, HO JOITYCKAeT HE3HAYUTEIbHbIE OIIMOKU IPU COCTABICHUHU XUMUYECKHUX
YpaBHEHMI PEaKLUU WU PEIICHUH 3a/1a4.
«Yooenemeopumenvnoy - ONICHUBAIOTCS OTBETHI, KOTOPBIE 0A3UPYIOTCS HA 3HAHUN OCHOB
IpeaMeTa, HO MMEIOTCS 3HaUUTelIbHbIE IIPOOeIIbl B yCBOGHUM MaTepualla, 3aTpyAHEHUs B €To
M3JI0KEHUU M CUCTEMAaTH3aIlH, BEIBOABI c11a00 apryMEHTHUPOBAHbI, B COJICPYKAHUU JOMYIICHBI
rpyOble TeopeTH4ecKre OUMOKH, TpyOble OIMOKH MPH COCTABICHUHM XUMUYECKUX YPaBHEHUM
peaKIMy WIK PEUICHNUH 3a/1a4.
«Heyooenemeopumenvho» - OLICHUBAIOTCS OTBETHI, B KOTOPHIX 00OHAPY>KEHO HE 3HAHUE
OCHOBHBIX Pa3/1eJI0B AUCLUILIUHBI, CO/IEpPKaHNEe OCHOBHOI'O MaTepHasa He YCBOEHO,
00001meHuit 1 BEIBOAOB HEeT. CTYJCHT HE MOKET MJIM OTKa3bIBACTCS OTBEYATh HA
IIOCTaBJIEHHBIE BOIIPOCHI.

OrneHOYHBIE CPECTBA ISl HHBAJIUIOB | JIUII C OTPAaHMYSHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHAWBUIAYAIBHBIX IICUXO()U3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOJMMOCTH MHBAJIUAAM U JIUIAM C OrPaHUYEHHBIMH BO3MOKHOCTAMU
3JI0POBbSI IIPEIOCTABIISETCS IOMOJIHUTENIbHOE BpeMs AJIsl IOATOTOBKU OTBETa HA3K3aMEHE;

- IIpY [IPOBEICHUH NPOLEAYPhI OLICHUBAHUS PE3yIbTaTOB 00YUEHUS MHBAJIUI0B U JIHILL C

OrPaHUYEHHBIMH  BO3MOXKHOCTSMHU  3J0POBbSl  IIPEyCMaTPUBAETCS  MCIOJIb30BaHUE
TEXHUYECKHUX CPEJICTB, HEOOXOMMBIX UM B CBS3H C MX HHIUBUAYAIbHBIMH OCOOCHHOCTSIMU;

— TIpA HEOOXOAMMOCTH I OOYYAIOLINXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3JI0OPOBbSI
U UHBIKAOB IpOLEAypa OLIEHUBAHHUS PpE3yJbTaTOB OOyYeHHUs 10 JUCHMIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIlOB.

[Iponetypa orieHMBaHUs pe3yJIbTaTOB O0YyUSHHsI MHBAINIOB U JIUI] C OTPAaHUYEHHBIMU

BO3MOXKHOCTSIMH ~ 3JIOPOBbSl 10  JUCIHUIUIMHE  (MOIYJIO)  TpeIycMaTpuBacT
npeocTaBieHue nHpopManuy B popMax, aJalTHPOBAHHBIX K OTPAHUYECHUSAM UX 37J0POBbS U
BOCTIPUATHS UHPOPMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOM (popme yBeIHUEHHBIM HIpUPTOM,

— B popMe PIIEKTPOHHOTOIOKYMEHTA.

Jlist a1 ¢ HapyIIeHUsIMU CITyXa:

— B 1e4aTtHoH (opme,

— B (popMe 3IIEKTPOHHOTO JJOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIH IepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTa
00y4aroIuXxcs.

5. IlepeyeHb OCHOBHOI M 1ONOJIHUTEJILHON y4eOHOI JINTEpaTypbl,He00X0AUMOIi
JJIS1 OCBOEHMS TN CHUILTUHBI (MOIYJIA).

5.1 OcHoBHasiJIUTEpPaTypa:
1. I'munka, H. JI. O6mas xumus [Tekcrt]: yueOnuk / H. JI. I'nunka; nox pexa. B. A. Ilonkosa, A.
B. BabkoBa. - 19-¢ u3n., mepepad. u gom. - Mocksa: HOpaiit, 2014. - 900 ¢ : wi. - (bakamasp.
bazogslii kypc). - bubanorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. Ilpecc, . A. OcHOBBI 00111e# XUMUU [ DNEKTPOHHBIN pecypce] : yuel. mocodue — DIEeKTPOoH.
naH. — Cankr-IlerepOypr: Jlanp, 2012. — 496 c.
Pexxum noctyna: https://e.lanbook.com/book/4035#authors
3. l'munka H.JI., OGrmas xumust [DIeKTpoHHBIN pecype] : B 2-X T. : yUeOHHK JUIS aKaJeMHYCCKOTO
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https://e.lanbook.com/book/4035#authors

OakanaBpuata . T. 1 / H. JI. 'nmunka ; mox pex. B. A. IlonkoBa, A. B. babkoga. - 20-¢ u3., mepepad.
u norm. - Mockga : FOpaiit, 2018. - 353 c.
Pexxum momycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

4.

I'muuka H. JI.,00mas xumus [ D1eKTpoHHBINA pecypc] : B 2-X T. : yUeOHHUK JIJIs aKaJIEMHUYECKOTO

OakanaBpuata . T. 2 / H. JI. I'nunka ; mox pen. B. A. [TonikoBa, A. B. badkoBa. - 20-¢ u3., nepepa0d.

u

nor. - Mocksa : FOpaiit, 2018. - 379 c.

Pexxum momycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

5.2 Jlono/THUTE/ILHAS JINTEpaTypa:

1. Bonbxun B.B.,00mas xumusi. U36pannbie riaBsl [ TekcT] : yaeOHOE TOCOOUe ISl CTYACHTOB
By30B / B. B. BonbxuH. - U3a. 2-e, nepepad. u gom. - CIIO6. [u ap.] : Jlans, 2008. - 378 c. -
(Yuebuuku aiis By3oB. CriennanbsHas tuteparypa). - bubmmorp.: ¢. 335. - ISBN 9785811408313

539.00.

2. Tomanona O. B., Xumus oxpyxaromieit cpenbl [Teker] : yaeOHOe mocoOue st CTYJACHTOB
By30B / O. B. Tonanoga, JI. A. [TumueBa. - Caukt-IlerepOypr [u ap.] : Jlans, 2013. - 159 c. : u.

(Yuebuuku ans By3oB. CniennansHas 1ureparypa). - bubauorp.: c. 158. - ISBN

9785811415045 : 399.96.

3.. Tonmanosa O. B.Xumus okpyxaromiei cpesl [ DIeKTpOoHHBIH pecypc] : yaedroe nocodue / O.
B. Tomanogsa, JI. A. ITumaeBa. - 3-e u3n., crep. - Cankr-IlerepOypr : JIans, 2017. - 160 c. -
https://e.lanbook.com/book/90852#authors.

HJ'ISI OCBOCHUA NTUCHUINIMHBI MHBAJIMAAaMU U JIMIAMH C OTPaHWUYCHHBIMHA

BO3MOKHOCTSIMH 3/10pPOBbsI UMEIOTCS] U3/1aHUS B SJIEKTPOHHOM BUJIE B JIEKTPOHHO-
OoubmmotevnspIx cucreMax «Jlaup» u «tOpaiiT.

NP

o~

5.3. Illepuoauyeckue u3IaHusI:
«["eoxumus», «I'eoakonorusny, «KypHan o0mei Xumuny, «XuMus 1 xu3Hb- X XI Bex».

6. IlepedyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHKAIMOHHOH ceTH
«HTEpHET», B TOM YHCJI€e COBPEeMEHHbIE PO ecCHOHAIbHbIE 6a3bI IAHHBIX U
uH(}pOPMAIMOHHBIE CIPABOYHBbIE CHCTEMbI HEOOXOUMBIX IJIsl 0CBOEHUSI
AUCHUTIMHBI (MOTYJI51).

[TopTan oTKpBITEIX JaHHBIX Poccuiickoint deneparuu https://data.gov.ru

baza nanubix Hayunoit snexrponnsiii ondanoreku eLIBRARY.RU https://elibrary.ru/

ba3pl [JaHHBIX W aHATUTHYECKHE MyONUKAlUU «YHHBEPCHTETCKas HHGPOPMAIMOHHAS
cucrema POCCH» https://uisrussia.msu.ru/

XuMuueckuil KaTajaor: XuMu4eckue pecypesl Pynera http://www.ximicat.com/

[Mopran (byHIaMEeHTaJILHOTO XUMUYECKOTo 00pa3zoBaHus Poccuy_
http://www.chemnet.ru

XUMHK: CaliT 0 XUMUH 11 XuMukos http://www.xumuk.ru/

Xumnyeckuit cepsep http://www.Himhelp.ru

7.MeToanyecKue yKazaHus JAJIs 00y4alOLIMXCsl 10 OCBOCHUIO I CHUTLIMHbI
Teopernueckne 3HaHMS 10 OCHOBHBIM paszienaM Kypca “Xumus~  CTYIEHTBI

MpHOOpeTaloT Ha JICKIUSAX, NPAKTHUYECKUX U JIa0OPaTOPHBIX 3aHITUAX, 3aKPEIUIIIOT U
PaACHIUPSIFOT BO BPEMST CAMOCTOSITEIbHONW PaOOTHI.

JU71st BBIIOJTHEHUSI CAMOCTOSTENIbHOM PabOThI CTYACHTAaMH HCHOJIBb3YIOTCS:
Meronuueckue  peKOMEHJIAIMU K  OpraHu3alud  ayJUTOPHOM WU BHEAYJIUTOPHOMU
(camocTosATENBHOM) paboTHl CTYAEHTOB: MeTonuueckue ykazanus / coct. T.II. Ctopoxenko, I1.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a - Kpacnonap: Kyb6auckwuii roc.yn-t, 2018, 89c.
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/90852
https://data.gov.ru/
https://elibrary.ru/
https://uisrussia.msu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

e Kysnenosa C.JI., Cropoxenko T.II../ JlabopaTopHBIi TPaKTUKyM IO Kypcy XuMus (s
cTyneHToB HampasiaeHus: noarotoBku-05.03.02-I'eorpadus),Kyznenosa C.JI., CTOpokeHKO
T.I1../ JJaGopaTOpHBI MPAKTHKYM 110 Kypcy XUMHS (7151 CTYyICHTOB HarpaBJICHUS

noarotoBku-05.03.02-I"eorpadusi),yreepsknernsie Kapeapoit oO0mel, HEOPraHMIECKONH XUMHU U
NBTBX, npotokon Ne 7ot 22.06.2017 r, B KOTOPHIX MPEACTABICHB METOANIECKIUE PEKOMEHIAITUH 10
pCILICHUIO 33a4, Pa3HOYPOBHEBBIC BONPOCH U YIPAKHEHUs, MPOOIEMHBIC 33/1aHus, J1abopaTOpHbIC
paboTEHL.

e JloaroroBka K TeKyleMy KOHTPOJIIO, IPOMEKYTOUYHON U TOCYAAPCTBEHHOW UTOTOBOM ATTECTALIMMU:
Metonudeckue ykazanusi / B.B. MunenkoBa, A.B. MamonoBa, A.B. KonoBanoBa. — KpacHoxgap:
Ky6anckwuii roc. yu-t, 2018

Camocmosamenvras padoma TIPOBOJUTCS C LEIbI0 3aKPEIUICHUS U CHUCTEMaTH3alUuu

TEOPETUYECKUX 3HAHUN, (POPMUPOBAHUS MPAKTUUIECKUX HABBIKOB.
CamocrosTenbHas padoTa BKIIOYACT:
e 1popaboTKa M MOBTOPEHHUE JCKIIMOHHOTO MaTepraia, MaTepraia yaeOHOH HHayIHOU

JIUTEPaTypHI;

® [IOATOTOBKA K JIAOOPATOPHBIM M CEMUHAPCKUM 3aHSATHUSIM;
e  BBINOJIHEHUE UHIMBUYaIbHBIX 3aJJaHHH (TOJATOTOBKA K PEIICHUIO 3a/1a4 U TECTOB.)
® [OATOTOBKA K TEKYLIEMY KOHTPOJIIO.
B pamkax caMocTosATeIbHON O3HABATENILHOM 1€ATEIbHOCTH CTYACHTAM TaKkKe
MpeiaraeTcsl U3y4uTh HEKOTOPBIE Pa3/Ieiibl, HE BOLIEANINE B JIGKIIMOHHBIN KypC.
Ha camocmosmenvroe uzyuenue 8biHocsamcs membi:
['eoxumuyeckas Ki1accu(pUKaIHs BEIIeCTB
OuncTka BelecTB
MeKMOJIEKYIISIPHBIE CHIIBI B3AMMOJICHCTBHS.
OcmMmoc B ripupoie
Ponb ruaponusa B npotiecce BeIBETpUBaHUS 0YB. KHCIOTHOCTD ITOUB.
[Tpuponusie OydhepHbIe CUCTEMBI.
Koppo3sus meranios.
O30H. Crioco0Ob!I TOTy4eHus U CBOMCTBA 030HA. Poib 030Ha B mpupoe.
XHWMHMYECKMI COCTaB MPUPOAHBIX BOA. JKecTKocTb BOABI M METOABl &
yCTpaHEHHUs.
10. Bonopoausie coequaerus pochopa. IKOIOTHIECKUE TPOOTEMEI.
11. Koppo3us MeTamioB. 3auuTa OT KOPPO3HUH.
12. V3BecTKOBaHME U TUIICOBAHUE MTOYB.
13. CrtocoOsI 0OHApYX)EHUS PaTHOAKTHBHOCTH

Paboma c koncnexmom nexyuii

Jlekyuu— Gopma yuyeOHOro 3aHATHA, I€JIb KOTOPOIO COCTOMT B PACCMOTPEHUU
TEOPETUYECKUX BONPOCOB M3JIaraéMoi IUCIUIUIMHBI B JIOTMYECKH BBIJIEpXKaHHOM ¢opme. B
coctaB YMM JNeKIMOHHOTO Kypca BKIFOUAIOTCS: YI€OHUKN KOHCIIEKTHI JICKITUH B TICYaTHOM HJIH
9JIEKTPOHHOM BMJaX; TECTHl M 3aJaHMs MO OTIEJbHBIM TeMaM Jekuuid. Ha nekumsax marorcs
CUCTEMAaTHU3HPOBAaHHBIE OCHOBBI 3HAHM, W3JIAaraioTcsl IJIaBHbIE MPOOJIEMBI COOTBETCTBYIOLIUX
pa3aesoB XMMHH, Pa3BUBAECTCA TBOPUECKOE MBIIIJIEHUE CTYACHTOB U OMNPEAEIAETCS IIporpaMMa
MIPaKTUYECKUX U BHEAYIUTOPHON CaMOCTOSITENIbHOM pabOTHI.

BaxubpiMm  kputepuem B paboTe C  JIEKIMOHHBIM  MaTepuajoM  SIBJISETCS
MOATOTOBKA CTYJCHTOB K CO3HATEJIbHOMY BOCTIPUSTHIO IpernoaaBaeMoro
matepuana. Ilpy  mOAroToBKE  CTyAeHTa K  JIGKUMH  HEOOXOAMMO,  BO-TIEPBBIX,
TICUXOJOTHYECKH HACTPOUTHCS Ha 3Ty pabory, OCO3HATh HE00X0IUMOCTh ee
CHUCTEMAaTUYECKOTO BBITIOJTHEHUS. Bo-BTOpBIX, HE00X0AUMO BBIIIOJTHEHUE
M03HABATENIbHO-TIPAKTUYECKON  AESITENbHOCTH  HaKaHyHE  JIEKIMH (mpocmatpuBaHue
3amyuced Npelplayled JIEeKIMM [ BOCCTAHOBJIEHUS B HaMiITH pPAaHEE M3YyYEHHOTO
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Marepuana; O3HAKOMJICHHE C 3aJaHUsSMU 1 CaMOCTOSITCIIbHOW palOoThl, BKIIOYCHHBIMH B
porpaMMmy, Moadop JUTEPATypPHI).

[TogrotoBka K  JIEKIIMM  MOOWJIM3YyeT  CTyJE€HTa Ha  TBOPYECKYH  padory,
[JIABHBIMM B KOTOPOWM  SIBJIAIOTCS ~ YMEHUS  CIyllaTb, BOCHPUHUMATh,  3alUCHIBATh.
3anucbiBaHUE JIEKIIUK — TBOPYECKHUI MpoIlecC. 3anuch JIEKIMU KpaiiHe

BaXKHAa. TO IIO3BOJIICT  HAJOJIO COXPAHUTH OCHOBHEIC MMOJIOKEHHUS  JICKIIHUH;
CIIOCOOCTBYET  TOJJEPKAHUIO  BHHUMAHUS; CIIOCOOCTBYET JIy4dIiemMy 3aIIOMHHAHUS
matepuana. s addekTuBHOW pabOTBl ¢ JEKIUOHHBIM  MaTepUAIOM  HEOOXOAMMO
3a)UKCUpOBAaTh Ha3BaHWE TEMbl, IUIAH JIEKIMM © PEKOMEHJIOBAaHHYIO JIUTEPATypy.
Ilocne 3TOro MPUCTYIATh K 3amucu coepKaHUs JICKIIHH.,
B odopMIICHUH KOHCITIEKTa JIEKITUH BaKHBIM MOMEHTOM SIBIISICTCS
HEOOXOMMOCTh ~ OCTaBIISATH  MOJS, KOTOphIE  MOTPEOyroTCA IS MOCIEAYIOLIEH
paboTHI HAJ JIEKITMOHHBIM MaTEPHUATIOM.

JInsi MOJArOTOBKM K JIEKHIMSIM HEOOXOJMMO HW3YYHTh OCHOBHYIO M JIONOJIHUTEIBHYIO
IUTEepaTypy IO 3asBJICHHOM TeMe W oOOpaTUTh BHHMMAaHHE Ha TE€ BOIPOCH], KOTOPHIC
MpeyIaraloTcsl K paCCMOTPEHHIO B KOHIIE KaX0M TEMBI.

[IpocMOTpeTh KOHCIEKT HEOOXOIMMO cpa3y TMocle 3aHATUH, OTMETHTh MaTepuai
KOHCIIEKTa JICKUWW, KOTOPBIM BBI3bIBACT 3aTPYJHEHUS sl NMOHUMaHUs. [lombiTaTbess HaWTH
OTBEThl HA 3aTPYJHUTEIBHBIE BOIPOCHI, MCIOJb3ysd PEKOMEHAYEeMYyI Jureparypy. Ecmu
CaMOCTOSITENILHO HE yHaeTcs pa3o0paThCsi B Marepuaie, chopMyaupoBaTh BOMPOCH H
00paTUThCA 3a MOMOIIBIO K MIPENoJaBaTelt0 Ha KOHCYIbTAIlMK UITH OJKanIel TeKIHu.

PerynsipHo oTBOIMTH BpeMsl ISl IOBTOPEHUS MPOMJECHHOTO MaTepHUalia, MPOBEPSST CBOU
3HAHUsI, YMEHUS U HABBIKU 110 KOHTPOJBHBIM BOIIPOCAM.

KoHTpoisib 3a BBINOTHEHHEM CaMOCTOSITEIBHOW pabOThl MPOBOAMTCS MPU H3YyYECHUU
Ka)KJI0M TEMBI IUCHUIUTMHBI HA CEMHUHAPCKUX U JJAOOPATOPHBIX 3aHATHUSX.

Iloo2omoska k nabopamopusim pabomam.

Jlabopamopnvle 3anamusi — COCTaBHas 4acTh y4yeOHOro mpolecca, rpymmnosas ¢opma
y4eOHBIX 3aHATUM, HaNpaBJIEHHAs HA Pa3BUTHE CAMOCTOSTEILHOCTH YYalIUXCs U MpHOOpeTeHne
YMEHHH W HaBBIKOB OJKCIIEPHUMEHTAILHOW paOOThl, TO3BOJSIONMX CTYJCHTaM pPa3BUThH
po(EeCCHOHATIBHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTUKE MOJTy4YE€HHbIE TEOPETHUYECKHE
3HAHUA.

Beinonnenue n1abopaTopHbIX pabOT CTyIEHTaMH JOJDKHO YAOBJIETBOPATH CIETYIOLIUMM
TpeOOBaHUSM:

. CTYJEHTHI JI0JKHBI IOHUMATh CYTh OIbITa (SKCIIEPUMEHTA) U 3HATH MOCIIEI0BATEILHOCTD
BBINOJIHEHUS OT/IEIbHBIX ONEpaluii 10 MHCTPYKIUH;

* coOuoaTh J03UPOBKY PEAKTUBOB U MpaBuja padOThl ¢ HUMU;

*  yMeTh coOMpaTh NpUOOPHI IO PUCYHKAM (CXeMaM) U PaBUIbHO padoTaTh C HUMH;

*  HEYKOCHHMTEJIHHO BBINOJHATH IMpaBWa TEXHUKUM OE€30MacHOCTH TNpU OOpaleHUuH ¢
o0opyZ0BaHUEM, TPUOOpPAMU I PEAKTHBAMU;

® TpaMOTHO OPOPMIISTH OTUYET O MPOBEJCHHOM IKCIIEPUMEHTAIBLHOM paboTe

B xonme camomoaroToBku K Ja0OpaTOPHBIM 3aHATHSM CTYIEHT JOJDKEH H3y4YHUThb
COOTBETCTBYIOIIUHN pa3jen ydeOHHKa, KOHCIEKT JIEKIIMM M onucaHue JabopaTopHO paOOTHI B
y4eOHO-METOJMUECKOM MTOCOOUH IS TAOOPaTOPHBIX padoT MO XMMHUHU.

JIrobass naboparopHast paboTa BKIIOYAET TIYyOOKYIO CAaMOCTOSITENbHYIO HpPOpPabOTKy
TEOPETHYECKOTO MaTepuaia, H3ydeHHe METOJIUK TPOBENCHUS W IUIAHHUPOBAHUE DKCIEPUMEHTA,
OCBOCHHE H3MEPHUTEIbHBIX CPEJICTB, OOpabOTKY M HMHTEPIPETALUI0 SKCIEPUMEHTAIBHBIX
TaHHBIX.

Ilepen mocemenneM nabopaTopud  HEOOXOAMMO M3Y4YUTh TEOPHIO  BOIIPOCa,

nmpeanojaraéMoro K HCCICAOBAHUIO, O3HAKOMUTLCA C PYKOBOACTBOM IIO COOTBCTCTBy}OH_[eﬁ
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paboTe ¥ MOATOTOBUTH MPOTOKOJI TPOBEACHUS pabOTHI, B KOTOPBIH 3aHOCHTCS:
e Ha3BaHHE pabOTHI;
®  3arOTOBKH TaOJUII IS 3aITOJTHEHHS YKCIICPUMEHTAIBHBIMU JaHHBIMU HAOJIOICHHIA;

® ypaBHEHMSI XUMUYECKHX PEaKIIHi MpeBpalleHil, KOTOpble OyayT OCYIIECTBICHBI PU
BBITIOJTHEHUH SKCIIEPUMEHTA;
e pacueTHbie HOPMYIIBIL.
OdopmieHre 0T4ETOB JI0JKHO MPOBOIUTHCS MOCIE OKOHYaHUS paboThl B 1a0OpaTOPHUU.
Otuer 1o nabopaTopHOl PabOTE CONEPKUT TEOPETUUYECKYI0 M IKCIEPUMEHTAIbHYIO
yacTb. B TeopeTnueckoll 4acTu M3NAraioTCs TEOPETUYECKUE OCHOBBI M3Y4a€MbIX XUMHUYECKUX
mpoueccoB. B skcnepuMeHTaIbHOW 4YacTU MPUBOAMTCA 1I€JIb, HA3BAaHUE U METOJUKA
BBITIOJTHEHUSI XUMUYECKOT0o ombITa. [Ipy HE00X0AMMOCTH HMPUBOISATCS PacUEThl U COCTABISIOTCS
ypaBHEHUS XUMHYECKUX peakinid. B KOHIE KaXI0TO OMbITa (POPMYIIUPYETCsT BHIBOJ.

JUJ1s MOITOTOBKHM K 3alllUTe OTYETa MO0 JJaOOpaTOPHOH paboTe ClieAyeT MPOaHAIN3UPOBATh
OKCIICPUMCHTAJIbHBIC PE3yibTaThl, COIIOCTaBUTH ux C N3BCCTHBIMHN TCOPCTUICCKNMU
MOJIOKCHUSIMA WJIM CIIPABOYHBIMU JAHHBIMH, OOOOIIMTH PE3yJIbTaThl WCCICIOBAHUA B BHJIEC
BBIBOJIOB 110 pabore.

[Tpu 3amuTe 1abopaTopHON paboOTHI (cllaye OTYETa O €€ BBINOJIHEHUH) CTYACHT JOJIKEH
YMETb 0OBACHATH aeiu, 3agadu, X0 NpoBCACHUA pa6OTI)I, €C pEe3yJIbTaThl, CACJIaAHHBIC BBIBO/bI,
a TaKKe OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH HCIIOJIb3yeMOro obopyaoBanus. B mponecce
MMPOBCACHUA OIIBITOB CTYACHTHI paCIIHUPAOT CBOU MPCACTABJICHUA O BCUHICCTBAX, UX CBOﬁCTBaX,
COBEPIICHCTBYIOT IPAKTHYECKHE YMEHHUSL.

Iloo2comoeKka Kk ceMunapcKum 3aHamusM.

Cemunap Kaxk pa3BHUBarollas, akTUBHAas Qopma ydyeOHOro mpouecca CHocoOCTBYET
BBIPa0OTKE CaMOCTOSITEBHOIO MBILIUIEHUS CTyJdeHTa, (OpMHUpPOBaHHIO HWH(GOPMALMOHHON
KYJIBTYpPBbI, Pa3BUTHIO IPO(PECCHOHATBHBIX HABBIKOB.

IIpy nDoOArOTOBKE K 3aHATHSAM CEMUHApPCKOIO THUIA CJIEAYET HCIOJIb30BaTh BCHO
pEKOMEHI0BaHHYI0 JuTepaTypy. [Ipexne Bcero, CTYAEHTHl JOJIKHBI YSCHUThH IMPEAJI0KEHHBIN
IUTAaH 3aHSATHSI, OCMBICIMTH BBIHECEHHBIE JUISI OOCYXKACHHS BOMIPOCHI, MECTO KaKJIOr0 U3
BOIIPOCOB B PACKPBITHH TEMbI ceMHHapa. B mpoliecce MoAroToBKM K CEMUHApPY 3aKpervisiioTcs U
YTOUHSIFOTCSL YK€ HW3BECTHBIE W OCBaMBAKOTCS HOBBIE Kareropuu. CTalKkuBasch B XOHe
MOATOTOBKM C HEJOCTATOYHO MOHSITHBIMH MOMEHTaMH TEMbI, CTYAEHTbl HAaXOJAT OTBETHI
CaMOCTOSITENIbHO WM (PUKCHPYIOT CBOM BOIPOCHI Ul MOCTAHOBKH M YSICHEHUS UX Ha CaMOM
CeMHUHape.

Ha nepBoM sTane moAroTOBKH K 3aHATHUIO CEMHUHAPCKOrO THIA CIENYET BHUMATENIBHO
MPOYUTATh KOHCHEKT JIEKIUM, M3y4uTh JIEKIMOHHBIA MaTepuayi, NpoOJieMbl U BOIPOCHI,
OCBEIIABIINECS Ha JICKIIMOHHBIX 3aHATHX. [Ipu 3TOM BakHO 0OpaTUTh BHUMaHHE HAa Hay4yHbIE
KaTeropuH, MOHSTHS, ONpeAeNeHNUs, KOTOPbIE UCIOJIb30BAJ JIEKTOP AJIsi PACKPBITUS COJIEpKaHuUs
Tembl. [locne BHUMATENpHOrO M3y4eHMsI KOHCIIEKTA JIEKIIMM U ySACHEHUS CMBICIA U COAEPKAHUS
OCHOBHBIX MOHSTUA W BOMNPOCOB TEMBI MOXHO OOpamarbCsi K HayYHO-TEOPETUUYECKOMY
M3YyYEHHIO MaTepuaia Mo JaHHOM Teme, mpobiieme.

Bo Bpems 3aHATHS CEMHHApCKOro THIMA MpPernojaBaTelb OINpalluBaeT CTYACHTOB IO
BOMpOCaM, 3aJaHHbIM Ha JaHHOE 3aHATHe. Bompockl OOBABIAIOTCS MperojaBaTesieM Ha
MpeNbIAyIIeM CEMHUHApPCKOM 3aHATUU M, KaK IpaBWJIO, OHU KOPPEIUPYIOTCS C BOIPOCaMH,
COJIepKALIMMHUCSA B COOTBETCTBYIOLIEH TeMe yueOHON MporpaMMmbl, HO MpernojaBareib BIIpaBe
3a/laTh M HEKOTOpbIE JPYrHe BOIPOCHI, OTHOCAILIMECS K TeMe CEeMHWHapa MU yKa3aTh, Ha 4TO
CTY/IEHTaM cjeyeT 00paTUTh 0c000e BHUMAHUE MPH MOATOTOBKE K CIETYIOIEMY 3aHATHIO.

3aHATHSI CEMMHAPCKOTO THIa MOTYT MPOBOJUTHCS B (hopMe CBOOOIHOM NHMCKYCCHH IpU

AKTUBHOM YYaCTUHU BCCX CTYICHTOB. B Ttakmx CIydyadx Yy KaxJIoro cCTyACHTa HMCECTCA
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BO3MOXXHOCTE IMPOABUTH CBOW IIO3HAHUA: OOIOJHATH BBICTYIIAIOMIMX, HE COIrjlallaTbCsd C HHUMHU,
BBICKA3bIBATh AJIbTCPHATUBHLIC TOUYKU 3PCHUSA U OTCTAUBATH UX, MMONPABJIATH BBICTYIIAIOIIHNX,

3aJ1aBaTh UM BOIIPOCHI, MPEJIATaTh I 00CYKIEHUST HOBBIC TIPOOJIEMbI, aHATU3UPOBATH
MIPAKTUKY 10 paCCMaTPUBAEMOMY BOIIPOCY.

BakHelmmM 37€MEHTOM CaMOCTOSITENIbHON pa0OThI SABJISETCS MOATOTOBKA K PEIICHUIO
3amady U TecTHpoBaHuio  [IporpamMmoil  OUCHUMIUIMHBI — MPEAYCMOTPEHO  BBINOJIHEHHE
MPAKTUYECKOTO 3aJaHMs: PEIICHUS 3a/ad, TeCTOB. BakHO MOMHHTH, YTO pEUICHHE KaXIOu
3a/layd WU IpUMepa HYXHO CTaparbCs JOBECTU M0 KoHLA. [lo HepelleHHBIM WM HE JI0 KOHIIA
MOHATHIM 33]]a4aM U TecTaM 00s3aTeNIbHO MPOBOISATCS KOHCYJIBTALUU MPETOaBaTeIs.

KonTponbHast pabota U TECThl BBHINOMHAIOTCA B (hOpME MUCBMEHHOTO OTBETAa Ha BOIPOC
3a/anusi wiu  pemieHus 3anayu. CojepkaHuWE TOJTOTOBJIEHHOTO CTYJEHTOM OTBETa Ha
MOCTABJICHHBIM BOIMPOC JODKHO TOKa3aTh 3HAHUE aBTOPOM Teopuu Bompoca. [Ipaktuueckue
3aJlaHusl, BHIHOCUMBIC Ha KOHTPOJIbHYIO pabOTy MITU TECT, COCTABIICHBI HA OCHOBE YIIPAKHEHUHN U
3a/1a4, BBIMOJHSABIINXCS B T€UEHUE ceMecTpa. PekoMeHayeTcsl BEpHYThCS K 9TUM YIPaKHEHUSM
W YTOYHUTh WX BBITIOJHEHHE NPH TIOJATOTOBKE K KOHTPOJbHOW padore (tecty). Cnemyer
oOpaTuTh BHHMaHUE Ha TO, YTO BBINOJIHAEMOE 3aJlaHUE JIOJDKHO OBITh MOJKPEIICHO
OOBSICHEHHEM TOTO WJIM WHOTO TpeiaraeMoro pemieHus. [Ipy HaJIW4Yuu BOMPOCOB, TEpen
KOHTPOJIBHON paboTOH (TecTOM) HEOOXOJUMO MPOKOHCYIBTUPOBATHCS C MPEMOJaBATEIIEM.

J1J1s BEIIOJTHEHUS HHIMBUTYaTbHBIX 33JaHHIA CTYICHTHI MTOJIYYal0T y MPETOIaBaTeIIs
BapHaHTa JOMAIITHETO 3aJ]aHusl U B BUJIe TUCbMEHHON paboThl 0)OPMIISIOT B OTIEIBHON
Terpanu. Mcoap3yroTess KOHCIIEKT JISKIIUN, METOAMYSCKHUE YKa3aHUs K JTA00OPaTOPHBIM
3aHATUSM, PEKOMEHIyeMas JUTepaTypa, UHTEPHET PECYpPCHI.

Ilepeuenv npeonacaemvix cmyoeHmam 3a0anuli Ha camocmosamenvuyio pabomy (/[3):
1. Hanwucanue 3eKTPOHHBIX POPMYIT XUMUYECKUX HJIEMEHTOB.

2. llenouku mpeBpanIeHUs KIaCCOB HEOPTAHUYECKUX COSTHHCHU.

3. Pemenwne 3amay mo Teme :OCHOBHBIC MOHSATHS U 3aKOHBI XHMHH.

4. Pemenwue 3a7a4 1o Teme :PacTBopbl.

5. OKHCITUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIUU

[lepen  BbIOJIHEHWEM  3aJaHUsl  HEOOXOAMMO  CaMOCTOATENBHO  MpopadoTaTh
COOTBETCTBYIOIIME pa3felibl PeKOMEHAYEeMOU JIUTepaTypbl, OCHOBHBIE KATETOpUs U TOHATHUS
JTUCIUILTAHBIL, 00paTUTh BHUMaHUE Ha KJIIOUEBbIE BOIIPOCHI TEMBI.

3amaHusi BBIMOJHSIOTCS CTYACHTaMU TOCIE HM3YyYeHHUs COOTBETCTBYIOIIMX pa3/elioB
TEOPETUYECKOT0 Kypca Ha CEMHHAPCKOM 3aHSATHH.

ITpomexyTOUHBIH KOHTPOJIb OCYIIECTBISIETCS B BHJI€ YCTHOTO IK3AMEHA.
Iloocomoska k sKk3ameny.
K sK3aMeHy CTyAeHT 0MycKaeTcs NpU yCIOBUH BBIITOJHEHHS y4eOHOro IIaHa:
®  IIOCEIICHHUE JICKIIHIL;
e  BBINOJIHEHHE U OhopMIIeHHE TabOPaTOPHBIX padoT;
®  BBINOJIHEHWE JOMAITHUX U UHANBUAYAIBHBIX 3aIJaHUH 11 CAMOCTOS TEIIEHON
paboTHI;
e  OTYET M 3allKTa JJAOOPATOPHBIX 3aHATHH.

Bomnpocs! 1 TOATOTOBKH K 9K3aMEHY COCTAaBIISIIOTCS B COOTBETCTBHH € COJIEPKAHUEM
TVCIIUTUTAHBI «XUMUS », HIMEIOTCSI B pabodelt mporpaMMe U BBITAIOTCS CTYIEHTaM He TO3/HEe,
YeM 3a Mecsll 0 OKOHYaHUS ceMecTpa. DK3aMeH caéTcs Mo Ouseram, yTBepkKIeHHbIE U
MOJITMCaHHBIC 3aBeAyIoHM Kadeapoii. [Ipy moaroToBke K 3kK3aMeHy 00s13aTeIbHO HE TOIBKO
MOBTOPATS JIEKLIUH, HO U U3y4aTh MaTepHall Mo y4eOHUKaM B COOTBETCTBUU C YKa3aHUSIMH,
CHIeITaHHBIMY TIpenoaBareseM Ha JeKIusaX. [loMumo Toro, cienyer BHUMATEIbHO H3YYHTh U
oopmieHHbIe 1a0opaTopHbIe PabOTHI.

JUise yCTIenTHOTO OCBOCHHS JUCIMIUIMHBI WHBATUAAMH W JIMIAMH C OTPaHUYCHHBIMHU

BO3MOKHOCTSIMH 37I0POBbsl OOJIBIIOE 3HAUEHHWE HUMeeT HHIUBUAyalbHass y4yeOHas paborta
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(KOHCYJbTAINK ) — TOTIOTHUTEIIPHOE Pa3bsICHEHHE YUeOHOT0 MaTepurasa.

WuauBuayaibHble KOHCYIBTALUU MO MIPEIMETY SBIISIFOTCS] BAXKHBIM (PaKTOPOM,
CIOCOOCTBYIONINM HHIMBUyaTU3allii O0y4EHUSI U YCTAaHOBIICHUIO BOCIIUTATEILHOTO KOHTAKTA
MeX1y MperoaBareieM U 00yJaroIuMCcs HHBAINIOM WX JIUIIOM C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBbBSI

8 IlepeyeHb MHGOPMALHMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX PHOCYIECTBICHUU
00pa3oBaTeILHOIO NMpolecca Mo TUCHUILINHE (MOAYJ/II0) (MIPH HEOOXOTUMOCTH)

8.1 IlepeyeHb HEOOXOAUMOTO MPOrPAMMHOI0 O0ecleveHus.
B 1mpomecce 0OCBOGHMS JHUCHMUIUIMHBI HMCHOJIB3YETCA  CIEIYIOLIEE MPOrpaMMHOE
o6ecnieuenue: Microsoft Windows 8, 10,Microsoft Office Professional Plus

8.2 IlepeyeHb HH(GPOPMAMOHHBIX CIIPABOYHBIX CHCTEM:

Kaxnpiii  oOydwarommiicss B  TEUCHHE BCEro mepuoga OOydeHHs oOecredyeH
WHIUBUIYaTbHBIM HEOTPAHHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OUOIMOTEYHBIM CHCTEMAM:
1.DnexTponnas  OmOnmmorednass  cuctema  «YHuBepcuterckas  Oubmmoreka  ONLINE»
(www.biblioclub.ru)

2.DnekTpoHHas OubIHoTeYHas cucreMa usaarenbera «Jlaney (http://e.lanbook.com)
3.DnekTponHas oubimoreunas cucrema «tOpaiT» (http://www.biblio-online.ru)
4.DnextpoHHas oubiroreuHas cucrema «BOOK.ru»  (https://www.book.ru)

5.0nekTponHas oubnuoreynas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MarepunajbHO-TeXHHYecKasi 0a3a, HeoOXoauMMasi JUIA  OCYLIECTBJICHHS
00pa30BaTeIbHOIO MpoLecca M0 JUCHUILIMHE (MOAYJII0)
Jlnst ocBoeHUs] y4eOHOH IUCHMIUIMHBI B Ipolecce OO0y4YeHHsT HEOOXOauMa MaTepHaIbHO-
TeXHHU4ecKas 0a3a, COOTBETCTBYIOIIAs IEHCTBYIOIIMM CAHUTAPHBIM U IPOTUBOMNOXKAPHBIM MTPaBUIIaM
U HOpMaMm:

MarepuanbHO-TeXHUYECKOE 00ecTieueHre JUCITUTITIHBI

Ne Bun pa6or
(MOJyJIsT) U OCHAIIICHHOCTH

1. JlexuuoHHbIE 3aHATHS | YueOHas ayIuTopus Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO
tuna U211 ( 350040 r.Kpacnonap, yn. CraBponosbckas, 149) ,
OCHAIIIEHHAs! KOMITJIEKTOM yueOHO# Mebenbio,
MYJIBTUMEIUNHON TEXHUKOM C BBIXOJOM B MIHTEpHET,
BUJICOTIPOEKTOPOM, IKPAHOM,

IpenoaaBaTesbCKON TpUOYHOM, HOYTOYKOM, MEJIOBOM JIOCKOM.

2 IIpakTndeckue 3aHaTHs | YueOHas ayIuTOpuUs Ul IPOBEICHUS 3aHATUH JIEKIIMOHHOTO
tuna 211 (350040 r.Kpacnonap, yn.CraBpornosnsckas, 149),
OCHAIIICHHAs! KOMIUJIEKTOM y4eOHO# Mebenbio,
MYJIbTUMEAUIHON TEXHUKOU € BBIXOJI0OM B MIHTEpHeET,
BUJICOTIPOEKTOPOM, IKPAHOM, MPEI0/IaBaTeNbCKON TPHUOYHOH,
HOYTOYKOM, MEJIOBO# TOCKOH.
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3 JIaGopaTopHbIe 3aHATUS

Yyebnas nmadoparopust mo xumun — aya. 439, kopm. C (350040
r.Kpacuonap yn. CraBponoinbckasi, 149), ocHaiieHHas
KOMILJIEKTHBIM JIAOOPATOPHBIM 000PYZIOBaHUEM:

Ikad BBITSHKHOI ,1Kad BHITSHKHOM NepeBsiHHbIA, pH-MeTp leki,
Bechl staboparopasie ACOMIW, xonogwinbauk "MHae3ut",
mkad cymmibhelii IC-80-01 CITY, miauTku 31eKTprUYecKue,
Ha0Opbl XMMUYECKOH MOCYIbl U PEaKTHBOB.

Yuebnas nabopatopus no xumuu — aya. 430, kopm. C (350040
r.Kpacmomap, yun. CraBpomonbckas, 149), ocHameHHas
KOMILIEKTHBIM JIA0OPATOPHBIM 000PYIOBAaHHEM:

[lIkad BeITSDKHONW gepeBstHHbi, pH-metp leki, pH-metp
Oxkcnept-001-1,  Becwl mabopartopubie Leki B6001, mkad
cymunbHbii  IIC-80-01 CIIY, mniauTkk d3JIEKTpHYECKHE,
Ha0Opbl XUMHYECKON TIOCY/Ibl M PEAKTHBOB.

4 I'pynmoseie
(MHIMBUyaTbHBIC)
KOHCYJIbTAITU!

YuebHas ayuTopus Ui IPOBEIeHHs 3aHATUH CEMUHAPCKOTO
tuna 1209, U212 (350040 r.Kpacuonap, yi. CraBporonabckas,
149), ocHalieHHast KOMILJIEKTOM Y4e0HOM Me0eNbio , HOYyTOYKOM
C BBIXOJOM B lIHTEpHET, METTOBOM TOCKOM..

5 TexymHii KOHTPOIH VYyeOHast ayuTopus AJi IPOBEACHUS 3aHATHI CEMUHAPCKOTO
Y POIb, tuna M1209,1212 (350040 r.Kpacuonap, yn.CraBpomnoibsckas,
MIPOMEXKYTOUHAs .
ATTECTALS 149), ocHalieHHast KOMILJIEKTOM Y4e0HOI Me0eNbio , HOyTOYKOM
C BBIX0JIOM B IHTEpHET, MEIIOBOM JTIOCKO.
6 CamocTosiTenbHast Kabunets! 11t camocrositensHoU padoTer 209 u 1212
pabora (350040 r.Kpacuomap, yn.CraBporoibckas,

149),0ocHalieHHbIe KOMIIBIOTEPHON TEXHUKON C BO3MOMXHOCTBIO
MOJIKJIIOUEHUS K ceTH «HTepHeT», mporpaMMoi SKpaHHOTO
YBEJIMYEHUS U 00ECTIEUEHHBIN JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

I'pynnoBble (MHAWBUYAIbHbIE) KOHCYIbTALUN , TEKYILIUI KOHTPOJIb U IPOMEXYTOUHAS
aTTecTalus IPOBOASTCS B ayIUTOPUSAX B COOTBETCTBHH C PACIIHCAHUEM.
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