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1.I_Ie.1m H 3aJa4Y1 U3YyYCHUSA JUCIHUIIJINHBI

1. 1. lleanb ocBOEHHUST AMCIHUNJINHBI.
L{enbro n3yyeHus: AMCIUIUIMHBI ABJISICTCS (POPMHUPOBAHHUE Y CTYIACHTOB: OOIIEro

INpCaACTaBJICHUA O XUMHUU; POJIKM U MECTC €€ B CCTCCTBO3HAHUU, MI/Ip03033pquec1<0171,

O0IIETEOPETUYECKON M METOIOIOTHYECKOM 0a3bl JJIs1 U3YUCHHUS OCHOBHBIX U CIICIIMAIbHBIX

CCTCCTBCHHOHAYYHbIX AU CIUIIIIWH.

CdopmupoBaTh 3HaHHUS OCHOBHBIX ITOHSATUH U 3aKOHOB XUMHH, CBOHCTB BAKHCHIIINX

BCIICCTB, OKPYXAOIUX YCIIOBCKA B HOBCCHHGBHOfI JKU3HHU, NTPpUPOAC, MPOMBIINIJICHHOCTH,

IIOHUMAHHUC CYTU XUMHUUYCCKUX npeBpameHI/Iﬁ.

1.2 . 3agauu AMCUMILIMHBI

CdopmupoBaTh y CTy1€HTOB:
® 3HaHME OCHOBHBIX 3aKOHOB XHMHUH, 3aKOHOMEPHOCTEN IPOTEKaHUS
XUMHUYECKUX MTPOL[ECCOB;
® AaHAJIM3MPOBATh U KJIaCCU (PUIIMPOBATH XUMUYECKHUE CUCTEMBI U
IIPOTEKAIOIIE B HUX PEAKIINH;
® yMEHHUE MPe/ICKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMS MX

CTPOCHHA U IIPUHIOUIIOB XUMHUUYCCKUX npeBpameHI/Iﬁ;

¢ [IpCACTAaBJICHUEC O Han0oJjee rIaBHBIX JOCTHIXKCHUAX U np06neMaX
COBpeMeHHOI\/’I XUMHH, €€ ITPAKTUYCCKHUX BO3MOKHOCTAX;

® HABBIKH KCIIEPUMEHTAJILHON PabOThI B JIA0OOpaTOPHH;

1.3. MecTo qucHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl
JucuummnHa « XUuMUsS» OTHOCUTCS K 6a30Boi yactu bioka 1 "Iucuummuast (Mogymm)"

yuebHoro 11ana mo HanpasieHuto noarotoBku — 05.03.02- «I"eorpadus». Uuaekc

muctuiuinabl cornacHo @I'OC — b.1.6.08, unTaercs B mepBoM cemMecTpe.

JucuunnrHa 6a3upyercs Ha IIKOJIbHBIX 3HAHUSIX Kypca XUMHHU (KIacchl

HCOPraHN4ICCKUX COCHHHGHHﬁ, TCOpUHn SHGKTpOHI/ITquCKOﬁ Jucconuanuun, CTpoOCHUA aTOMa),

(bI/ISI/IKI/I (FaSOBBIe 3daKOHbI, CTPOCHUC aTOMA, JJICKTPUICCTBO, MaFHCTI/ISM). MaTepI/IaH

I/ISy‘IaeMOﬁ JUCHUITIIMHBI ABJIACTCS OCHOBOM AJIA U3YUCHUA MOCIICAYIOUX JUCHUITIIMH, TAKHUX

Kak «3emieBeneHuey, «[ mapomnorusy, « Knmumatonorus ¢ 0CHOBaMH METEOPOJIOT UM,

«I"eomopdomnorusi» u «I'eomorus».

14. TlepeyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00yUYEeHHS MO TUCHUILTHHE (MOAY.II0),
COOTHECEHHBIX ¢ MJIAHMPYEMBIMH Pe3yJIbTATAMH OCBOEHUsI 00pa30BaTeILHOM MPOrpaMMbI

W3yueHne naHHOW y4eOHOM AMCIUIUIMHBI HAIPABJICHO HA ()OPMUPOBAHUE Y
obyyaronmxcs oouenpogpeccuonanvuvix kommnerenuuii (OIIK -2, OIIK-9) :

Ne | Unpexc ConepxaHnue B pesynbraTe u3ydeHus yueOHOM 1 CIUTITMHBI
IL.I | KOMIET | KOMIETEHIUH (HIIn 00y4JaroIMecs T0HKHBI
. SHITUHU e€ yactun) 3HATh yMeThb BJIA/1eTh

1 OIIK-2 | crnocoGHOCTBIO OcHOBHBIE MIPOrHO3UPOBATh MeTOoZaMu
UCIIOIB30BaTh TOHSITHSI 1 CBOWCTBA DJIEMEHTA U €0 | Mpe/ICKa3aHus
0a30BbIe 3HAHUS 3aKOHBI BaXHEMIINX COCAMHCHMI; | nnorekanms
(byHIaMEHTATBHBIX XUMUH, NPUMEHSTh 3HaHHE BO3MOKHBIX
paznenoB (HU3MKH, 3aKOHOMEPHOC | (yHIaMEHTAIbHBIX XAMHYECKHX




Ne | Unupeke Conepxxanue B pesynbraTe u3ydeHus y4eOHOM U CIUTUINHBI
IL.I | KOMIIET | KOMIETeHUUH (WIH 00y4Yarommecs T0HKHBI
EHLUU e€ yactu) 3HATH yYMeThb BJIaIeTh
XUMUH, OUOJIOTUH, TH MIPOTEKAHUS | PA3JEIIOB XUMUH IS peaKuii 1 ux
9KOJIOTHH B 00BEME, XUMHYECKHX OITMCAaHUS TTPOLIECCOB U KUHETHKY ;
HEOOXO0IMMOM IS MIPOLIECCOB; SIBJICHUM, IPOMCXOIAIINX | CIOCOOHOCTBIO
OCBOCHHSI B )KHUBOH TIPUPOJIE; BHEJIPSATh
bnsmeckx, IPUMEHSATH MeTofoIoruio | MOCTHKCHIA
XUMHYECKUX, XHMH JUTSl pelieHust XUMHH TIPH
OMONOTMUECKUX, MPOGECCHORATBHBIX perieHnn
SKOIIOTHECKHX OCHOB saau: npodeccroHalb
B 00111e#, (hr3nueckon HBIX 33734
1 COIHAIIBHO-
3KOHOMHUYECKOU
reorpadun
2 OIIK-9 | crocoOGHOCTBIO METOJIBI KOJIMYECTBEHHO onucaTh | Merogamu
UCIIOJIb30BaTh WCCIICIOBAaHUS | IMTPOLIECCHI, XHMHYECKOr0
TEOpeTHYECKUe 3HAHUS | U aHaJIN3a COIIPOBOXKAAIOIINECS aHaJM3a
Ha PaKTHKe XUMHYECKUX HU3MEHEHHEM OKpY>Karommein
BEIIECTB U (PU3MYECKOTO COCTOSIHUSI | CPEBI IS
XUMHYECKUX Y XMMHYECKOT0 COCTaBa B | BBISBJICHHS €&
MPOLECCOB CHCTEMaX Pa3IUYHOU BO3MO>KHOCTEH
CIIOKHOCTH; IPUMEHSTh U PECYPCOB C
COBPEMCHHbBIC HAYYHBIC EJIBI0 UX
METO/IbI TIO3HAHUS UCTIONTb30BAHUS
MPUPOJIBI U BJIAJICHHE B paMKax
WMH Ha YPOBHE, npodeccro-
HE00XO0IUMOM IS HaJIBHON
pemnieHus JeSITeNIEHOCTH
MpodeCCHOHATBHBIX
3amaq

2. CTpyKTYypa U coiepKaHHe JHUCIHUILIHHbI
2.1 PacnpeaesieHue TPYA0EMKOCTH AUCUMIIJIMHBI 110 BUAAM padoT

OO6miast TpyaoéMKOCTh JUCHMIUIMHBI  cocTtaBiasier 4 3au.en. (144 wacoB), w©x
pacmpeneneHye mo BuaaM padoT MpeACcTaBIeHO B Ta0IuUIe
Bup yueOHoii paboTh Bcero CemecTpsl
4acoB (uacer)
1
Konrakrnas pa6ora, B TOM 4ncJe: 76,3 76,3
AynutopHble 3aHATHS (BCEro):
3aHsaTHs JEKIMOHHOTO TUIIA 18 18 - - -
JlaGoparopHbie 3aHATHS 36 36 - - -
3aHATHS CEMHHAPCKOTO THIIA (CEMUHAPBI, IIPAKTUIECKHE 18 18 ) ) i
3aHATHS)
Mnasi kKoHTaKTHas1 padoTa:
Kontpons camocrostensHoit paborsl (KCP) 4 4
[Mpomexxyrounas arrecramus (MUKP) 0,3 0,3
CamocTosiTesibHasi pad0Ta, B TOM YHCJIe: 41 41
Ilpopabomxa u noemopeHue 1eKYUOHHO20 MAmepuad, 20 20 ) ) i
Mamepuana y4eOHoU U HAy4HOU TUmepamypbl, NHOO20MOBKA K




1abOPAmMOPHbLIM 3aHAMUS, NOO20MOBKA K CEMUHAP CKUM
S3AHAMUAM)
Buinonnenue unousuoyanvhuix 3aoanui (Iloocomoexa 8 8 ) ) )
Ppelienuio 3a0a4 u mecmos)
Tlooecomoska k mekyuemy KOHmMpOJo 13 13 - - -
Konrtpoas:
[MoaroToBka K 3K3aMeHy 26,7 26,7
Oo0mas TpyI0eMKOCTh yac. 144 144 - - -
g :6001\; 2:mcne KOHTaKTHast 763 763
3a4. e 4 4

2.2 CTpPyKTYypa IMCUHILINHBI:

Pacnipenenenue BU0B yueOHOM pabOTHI M UX TPYILOEMKOCTH IO pa3jienaM JUCIUTUINHBL

Paznensl nucuunimnel, n3yyaerca B 1 cemectpe

Ne KonnyecTro yacos
pasn HaumeHoBanue pa3zieioB Ayautophas Breaymuropras
e Bcero pabota pabora
J JI3 I13 CP
1 2 3 4 5 6 7
Beenenne. Ctpoenue atomMa u| 26 2 4 4 16
1 XUMHUYECKas CBSI3b. Krnaccpt
HEOPraHWYECKUX COSAUHCHUN
OO01we 3aKOHOMEPHOCTH 20 2 4 2
2 MPOTEKAHUSA XUMUICCKHUX PEAKIIUI 10
HucnepcHble cucreMbl. PacTBopr! He 20 2 4 4 12
3. |amexTpomnuTos.
4 PactBops! anekrponutos. PH. 24 4 8 2 12
OKHCIMTETFHO— BOCCTAaHOBUTENb-HBIC 16 2 - 2 12
5 peaxkiuu. DNEeKTPOXUMHICCKUE
CBONCTBA PaCTBOPOB
XUMHUSA 3JIEMEHTOB U UX COETUHEHUM. 30 4 8 4 14
6 KomruiekcHbie coeTMHEeHUS
7 Mertoapl aHanM3a BEUIECTB 8 2 8 4
HUmoeo no oucyuniune 18 36 18 41
2.3 ConepxaHue pa3/iesioB JUCHUINTIHHBI
2.3.1 3aHATHA JTeKIHOHHOT0 THIIA
H ®opma
Ne AMMEHOBAHHE Copneprxanue paszaena TEKYILETO
- pasnena y
KOHTPOJISI
1 2 3 4




Baenenue. Crpoenne
aToOMa M XUMHYeCcKas
CBSI3b. Kitaccpr
HEOpPraHNYEeCKUX
COCIMHEHHMN

[Ipenmer u 3anaun xumMun OCHOBHBIE IOHATHS 3aKOHBI
xuMuH. [Ipo0iaemMbl 3K0I0rnu. DIEKTPOHHOE CTPOCHHUE
atoma.BoiHOBbIE CBOKCTBA 3JIEKTPOHOB B aTOME. Y paBHEHUE
ne bpoiins. OcHOBBI KBAHTOBO-MEXaHUYECKOH TEOPUH
cTpoeHus aroMa. Bonnosas ¢ynkuus. KsanToBble uncia.
AToMmHBIE 8, P, d, f - opOuTanu. 3arnonHeHHe NEKTPOHAMHA
atomHbIx opOuTtaneit (AO). [Ipasuno Ilaynu. [Ipasuio
XyHna.

[lepunoguueckuit 3akon .M. MenneneeBa. Ilepuoanueckas
cuctemMa  3JeMeHTOB. llepuommvecku  M3MeEHSIOIIMECS
CBOWCTBA 3JIEMEHTOB, UX CBS3b CO CTPOCHHEM DIIEKTPOHHBIX
000704eK aTOMOB. Paanycbl aToMOB, SHEprusi MOHHM3ALUH,
3aKOHOMEPHOCTU B HW3MCHCHHU I3THUX BCJIMYHH. ITonoxxenue
XMMUYECKOr0 3JIEMEHTa B NEPUOJUYECKON CUCTEME KaK €ro
TJIaBHEHIIAs XapaKTEPUCTHKA.

Xumuueckasi cBs3b. llepekpbiBaHne aTOMHBIX OpOuUTalei
Kak ycioBue o0Opa3oBaHusi cBsi3H. [loHsTHe 0 MeToxg
BaneHTHIX  cBszed  (BC). [uOpuamsaumsi  aTOMHBIN
opOuTaneii. TUIbI XUMHIECKOH CBSI3W: KOBAJICHTHAS, HOHHASL
MeTaJUTNYeCKas. [orenmman HMOHU3AIUH.
OnexTpooTpuaTeabHOCTh.  CBONCTBA  KOBaJeHTHOW W
HOHHOW cBs3eil. Pazmuumss B ¢u3MuYecKHMX  CBOMCTBaX
BEILECTB C MOHHOW, KOBAJICHTHOW M METAIUIMYECKON CBS3bIO
BonmopoaHast cBs3b. XuMHYECKas CBs3b B KpUCTaJLIaX
(aTomHas, WOHHAs, MOJEKYJspHAas  KpHUCTALIMYeCKas
crpykrypa). IlpenctaBnenme o  momumopdusme U
nzomopduzme.

MexMONeKysIpHbIE CUIIBI B3aUMOJICHCTBHSL.

Xumu4eckasi CBA3b B KOMIUIEKCHBIX  COEJUHEHHSIX.
Tunu4yabIe KOMIIEKCOO0PA30BATENN 1 JIMTAHIBI.

Knaccel HeOpraHMYeCKHX COECOUHEHUMN: OKCHIbI, KUCIOTHI,
ocHoBaHUsl, comd (OCHOBHBIE CHOCOOBI TONYyYEHUS H
XUMUYeCKre cBoiicTBa. OUMCTKA BELIECTB.

I'eoxumuyeckas KiaccuUKaIys BEIIECTB

YcrHBIN
onpoc
(I13)
JIP
K/P
T

Obume
3aKOHOMEPHOCTH
MIPOTEKaHUs
XUMUYECKUX PEAKLIUI

DHepreTka XUMHYEeCKUX peakuuii. TepMoarHaMudecKre
cuctembl . DYHKIMU COCTOSAHUSI ( 3HTAJIBIINS, SHTPOIIUS,
pabora sneprust). JHepreTuaeckue 3PPEeKThl XUMUIESCKUX
peaxumii. [lepBoe HayaI0 TEPMOANHAMHUKU. DHTAJIBITHS
00pa3zoBaHMs BelIECTBA. 3aKOH |'ecca 1 ero UCroab30BaHUEe
IUISL TEPMOXUMUYECKNX pacu€ToB. CTaHAApTHBIE COCTOSHUS
BemectBa. [lonsTre 00 suTporMu. DHTpOnus (Ha3zoBoOro
nepexona. Bropoii 3akon TepmoanHaMuku. MzobapHo-
n30TepMHUYecKuid moreHuan (3ueprus [ ndodca) kak
KPUTEPHH U JIBIKYIIAS CHJIA CaMOIIPOU3BOJIBLHOTO
MPOTEKAHMUS MPOLIECCOB B 3aKPBITON cucteme. OOpaTuMbIe 1
HeoOpaTHMBbIE peakiiy. XUMUIecKoe paBHoBecue. ['oMo- 1
rereporeHHble paBHoBecus. KoHcranTa paBHOBecus. 3aKOH
neiicTByronmx macc. Ero mpumeneHnue kK romo- u
rereporeHHbM cucteMam. [Ipunnun Jle-1llatense, ycnosue

YcTHBIN
onpoc
(113)
JIP
K/p




MNPpUMCHUMOCTH. CMGHI@HI/IC PaBHOBECCH.

CxopocTb xuMudeckoi peakuuu. DakTopsl, OMpeaesIonme
CKOpPOCTh pEeaKkUMU. 3aKoH AelcTByronmx macc. Ilopsanok u
MoneKysipHocTh peakiun. [IpaBuno Bant-T'odda. [onstue
00 SHeprus aKTUBAIMH U aKTUBHPOBAHHOM KOMILIIEKCE.
KaramizaTopbl, KaTaJUTUYEeCKUE pEaKUuU. ABTOKaTaJM3.
DepMEeHTATUBHBIN KaTtaius3. [ 'OMO- 1 reTepOreHHbIN KaTalus3.
Hennsle peakuuun. IlocnenoBarenbHple M HapajlleibHBIC
peaxImu.

HucnepcHsle
cucTeMbl.  PactBOpbI
HE JIEKTPOJIUTOB.

OO1mmas xapakrepucruka.. [loHstue ¢a3bl, KOMIIOHEHT,
reTepOreHHOM cucTeMsl. JlicrepcHble CUCTEMBI X
knaccuukanus. Cycnensun 1 smyiabcun. Komonnnsie
pacTBOpHI ¥ UX cBoiicTBa. 30iu 1 renm. Koarymsmusi.
A3p0o307H, IbIMBI, TyMaHbl. ['a30BbIE€ PacTBOPHL
[NapuunansHoe gaBneHue. 3akoH JlanpToHa. XuMH4ecKas
teopust pactBopoB J[.U. Menneneea. O0riue cBoiicTsa
pactBopoB. PacTBopeHne Kak (pHU3NKO-XUMHUYECKHI ITporecc.
PacrBopumocts BenecTB. CriocoObl BEIpaKEHH
KoHIeHTpayuu. [loHsTrue 00 naeanbHBIX U HICTUHHBIX
pactBopax. 3akonsl Payns, ['eapu. Ocmoc. 3axon Bant-
Todda. Ocmoc B mpupone. M3oTormueckuii koadduimpent.

VcTHBIN
orpoc
K/p
(I13)
JIP

PactBopsl

3JICKTPOJIMTOB. PH.
Bydepubie pacTBOpEI.

OCHOBHBIE  TOJOXKEHHSI  TEOPHHA  DJIEKTPOIUTHYECKOU
mucconanuu.  KHCJIOTBI,  OCHOBaHHUS,  aM(QOTEpPHbBIEC
ANIEKTPONUTHI, cONTU. CHUTIBHBIC U CTTa0BIe SJEKTPOIUTHI.
CrenieHb  ucconManyiu U (hakTOphl Ha €€ BIUSOIINE.
Koncranra aqucconmariuu v (pakTopsl Ha €€ BIMSIOIINE.
3akoH pa30aBiicHUSI.

[lonsiTHE 0 TEOPHY CUIBHBIX IEKTPOIUTOB. MEKHOHHBIE
B3aumojencTBud.  Kaxyiascs  CTenmeHb AMCCOIMAlUN
CHJIBHOTO  DJIEKTPONUTA.  AKTUBHOCTb,  KOI(QQUIMEHT
aKTUBHOCTH, MOHHAs CHUJIa pacTBoOpa.

Bopna xak pactBoputenb. MoHHOE TPOU3BENEHUE BOJIBI.

Bonopoansiii mokazaresb
( PH). IloHsATHS O KUCIOTHO — OCHOBHBIX MHIMKATOpaX.

I'anpomus coneit. HeoOparumeiii tuaponu3. CTeneHs u
KOHCTaHTa  ruaposm3a. BimsHue  TemmepaTypbsl |
pa30aByieHHsl Ha CTemeHb Tuaposnusa. Poms rugponmsa B
mpolecce BBIBETPUBAHUSA MOUB. KHCIOTHOCTH MOYB.
Bydepnbie pactBops! u ux cBoiicTa. [Ipupoansie 6ydepHblie
CUCTEMBL. TpynHo-pacTBOpHMBIE SJIEKTPOJIUTHL.
[Ipoussenenue pactopumoctd (I1P). YcnoBus BeinageHus
ocazka. KoncTanTa aucconmanuy, KOHCTaHTa THAPOIN3A,
MIPOU3BEJIEHUE PACTBOPHUMOCTM KaK YAaCTHBIA  Cllydal
KOHCTaHTHI PaBHOBECHSL. .

YcTHBIM
onpoc JIP
(I13)

OKHUCIATEIBHO-

BOCCTAaHOBUTCIIBHBIC

peaxuy.
DNEKTPOXUMUYECKHE

CBOICTBA PacTBOPOB

Tunel  OKHCITUTENFHO-BOCCTAHOBUTEIBHBIX  IPOLIECCOB!
MEXMOJIEKYJISIPHBIE, BHYTPHUMOJIEKYJISIPHBIE,
JTUCTIPOIIOPIIMOHUPOBAHHUSL. CocraBrnenue YpaBHEHHI
OKHMCIIUTEIbHO-BOCCTAHOBUTEBHBIX ~ PEaKMA  METOJAaMH
ANMEKTPOHHOro ©OamaHca. Meron mnomypeakiuil  (MOHHO-
ANEKTPOHHBIN MeTO). BisiHIE KIUCIOTHOCTH Cpe/bl Ha

MPOAYKTBHl  OKHCJIUTEJIBHO-BOCCTAHOBU-TENIBHBIX  PEaKUUil.

VcTHBIT
onpoc JIP
(I13)

T




OneHka TepMOAMHAMUYECKOH BO3MOXKHOCTH MPOTEKAHMS
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH. JIEeKTPOIHBIN
noreHuuain. BogoponHseli anekrpon. Psan  HampsbkeHus
METaJIIOB. CrangapTHble OKHCJIMTENIbHO-BOCCTaHOBH
TEJIbHBIE MOTEHIHAJBL. YpaBHeHUE Hepucra
lanpBanuueckuit anement. JJIC raapBaHUUECKOTO 3JEMEHTA,
DJEeKTpONN3 pacIyiaBOB M BOAHBIX PACTBOPOB COJEN. 3aKOHBI
®dapanes. Koppo3us MeTasios. .

XHUMHS DIIEMEHTOB U

UX COECIUHECHHUH.
Kowmrrexcablie
COEIMHEHHNS

Obugue ceoiicmea u Memoobl HOSIYYUEHUS HEMEMATLI06 YcTHBIN
PacrnonokeHne HEMETaJIOB B IEPUOAMICCKON CUCTEME. orpoc
Ou3udeckne W = XAMHAYECKHE  CBOWCTBA  CBOOOIHBIX JIP
HeMeTauoB. OCHOBHBIEC TUITBI XUMUYECKUX COSIMHECHUI (I13)

HEMETAJIJIOB C APYTUMH HEMETAIUTAMH U C METaJUIaMH.
Haxoxxnenne nemeramios B npupozne. [IpuHIuns nomydyeHus
UX B CBOOOJHOM cocTosHUH. VCTIoNb30BaHNE HEMETAIIIIOB B
CEJIbCKOM XO3sMCTBE.

T'anozenwt

CtpoeHne aTOMOB U MOJIEKYJ IIPOCTBIX BELIECTB U 00I11as
XapaKTepUCTUKa JJIEMEHTOB  IPYIIIBI ; COEIMHEHUS C
MeTaJUIaMU U HEMETaJUIaMH ,KUCJIOPOAHbIE COCAMHECHUS
raJIOr€HOB ; ME)KI'aJIOTEHHbIE COEAUHEHHUS.

Booopoo

OcobenHoctH cTpoeHus atoMa Bogopoa. M3otonst
Bogopozaa. [Ipossisemas BaneHTHOCTb. PUBNUECKUE U
XUMHYECKHE CBOWCTBA CBOOOIHOTO Botopoaa. CBoiicTBa
COEJMHEHHUH BOJOPOAA C METAJUIAMH U HEMETaJIaMU.
I'mppunel. PacTBops! BOmoposia B MeTaax.

Haxoxnenne Bomopona B mpupoae. CriocoOb! MOTydeHus ’
MPaKTUYEeCKOe MPUMEHEHUE BOIOPOAa. ATOMapHBII BOAOPO/,
€ro MOJy4YeHHE U IPAKTUIECKOE IPUMEHEHHE.

Kucnopoo

Kucnopon. OcobeHHOCTH CTpOEHHsT aToMa KHCJIOpOJa.
AmnorportHass  Momudukanus kucnopona. IIposBisemas
BAJICHTHOCTh. @DHU3MYECKHE W  XMMHUYECKHE CBOMCTBA
cBOOOTHOTO KHCI0poa. PacpocTpaHeHHOCTh KUCIOpoa B
npupoge. Oxcunel u  ux kiaccudukamus. CrocoObl
noiy4eHus kuciaoponaa. CBOHCTBA M MPUMEHEHUE KUJIKOTO
kucnopona. O30H. CriocoObl OITyYEHUS U CBOMCTBA O30HA.
Pone o30ma B mpupome. Ilpumenenue o3oHa. Bopa.
OcoOeHHOCTH ~ CTPOEHHSI MOJIEKYyJl BoOAbL Accouuanus
MOJIEKYJI BoAbl. PHU3nyecKre U XUMUYECKUE CBOMCTBA BOABI.
Posne BOnbI B ipupoae. XMMHYECKUNA COCTaB IPUPOIHBIX BOJL.
XKectkoctb Bozbl 1 MeTozp! €€ ycTpanenus. [lepokcun
BOJIOPOJ1A, €r0 CTPOCHUE, CBOMCTBA U CIIOCOOBI MOTyYCHHUS.
A3zom, ghocghop u ux coedunenus.

Azot. PactipocTpanénnocTs a3ora B npupoze. [lomyuenue
azota. Ouznyueckre 1 XUMHUYECKHE CBOMCTBA a30Ta. AMMHAK.
Crtpoenue u noiydenue. Oru3ndecKrue U XUMHUECKHIE
cBoiictBa ammuaka. Oxcupsl a30Ta. CTpoeHue, moyueHue,
(uznUeckrue 1 XMMUUYECKHE CBOHCTBA OKCHIOB. [ HApOKCH
ammonus. Conmu aMMOHUS. A30THAs KHCJIOTA. A3OTHBIE
yoOpeHus. DKOJIOTHYeCKUe MPOOIeMBI.

docdop. AmnorpornHbie MoauduKkamu Gpochopa B Ipupoe.
Crnioco0w1 momyuenust pocgopa. Kucmopoausie coeiuHeHUS

(dhocdopa u ux ceoiictea. BomopoHbie coeTuHEHMS
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hocdopa. DxomornuecKuenpoOIeMEbl.

Yenepoo, kpemnuit u ux coeounenusn

Amnorporiust  cBOOOAHOro  yriiepoma. AismMas, Tpadur.
Awmopduslii yriaepoa. MckyccrBeHHoe monydenue rpadura u
anmMaza. [lornmorurenbHble CBOWCTBa yriepoaa (ancopOrws).
[Ipupoanble coemuHeHusl yriepoaa. XUMHUYECKHE CBOWCTBA
yraepona. Kucnoponusie coenuHenus yriaepoaa. Oxcun
yraepona (II), momydeHume, CBoOWCTBA W WCIOIB30BaHUE.
Oxcun yraepona (IV) m ero poiab B INMUTaHWU PACTCHHHU.
dusnyeckre u XMMHUYECKue cBolcTBa okcuaa yriaepoaa (IV).
[MapuukoBsiii 3 dekr. YrompHas kuciora, e€ CBOMCTBA.
Kapbonatsl. KapbonaTHoe paBHOBECHE B IPUPOJE.
Knaccudukarus OpraHUYECKUX COCTMHEHHUI.
YriaeBoopoasbl.

Kpemuuii. PacrpocTpaHeHHOCTh KpeMHHS B  TIPUPOJE.
['maBHelMe MUHEpaIbHBIE U TOPHBIE TIOPOBI, COACPKAIINE
kpemHuid. Ilomyuenue kpemHusa. [Iuokcup — KpeMHUSA
KpemueBbie KuCIOTBI U UX coiM. BakHeimme npupoaHble
CHJIMKATBI - TIOJIEBOM IIIAT, CII0a, KAOJIMH, acOecT.

Oowue ceoiicmea u memoovl NOAYHUEHUA MEMANI0E
[lonoxxenue MeTaIUIOB B MEPUONHYECKOU CUCTEME
a51eMeHTOB. CBsI3b METAJUIMUECKHX CBOWCTB CO CTPOEHHEM Y
pa3MepamMHu aTOMOB 3JIEMEHTOB. PU3NYECKHE U XHUMHUYECKHUE
cBoiicTBa MerayuloB. CpaBHUTENIbHAsI AKTUBHOCTb METaJUIOB
Psn manpspkenuii metamioB. Kopposus MetaiioB. 3anmura o1
KOppo3uu. MeTozibl OTy4eHHUs] METAJIOB U3 PYI.
Ll]enounvie memannot u ux coeounenun

[lenouHble METAJUIBL: JINTHHA, HATPUM, KA, pyOWIUd H
uesuil. Haxoxxnenune Hatpus u kamust B mpupoge. [lonydenue
cBOOOMHBIX MeTayuioB. CBOMCTBA IIEIIOYHBIX METAIIIOB, UX
CpaBHUTENbHAsT aKTHUBHOCTb. l'uapunbl.  KucioponHsig
COCJIMHEHHMSI ¥ THAPOKCUBI METOYHBIX MeTasuioB. Conu.
Bepunnuii, maznuii, wienounosemensule memannio

OO11as XxapakTepucTHKa 3JIEMEHTOB BTOPOH TPYIIIIEI

[JIABHOM NMOATPYMIIBI NEpUOAUYECKON cuctembl [ 1.
Menpeneesa.

Bepwinuii, ero npupogHbie COSAMHEHNS, METOIBI IOy EHHS
U IPUMEHEHHS. XapaKTepUCTUKa COeTMHEHUH OeprIlms.
bepunnarsl.

Marnuii. [IpupoHbie COeqUHEHNS, IPOMBIILIIIEHHOE
nosy4eHue u npuMmeneHune. OKCHIbl U THAPOKCHIBI MATHUAL.
CaolicTBa cojell MarHus.

[IemouHO3eMeNbHBIE METAIITBL: KalbllUi, CTPOHIWMA, Oapui,
panuii. CBOMCTBA IIEIOYHO3EMENbHBIX METAIUIOB. VX OKCHBI

U TUIPOKCHUIBL OOmiass ~ XapakTepucThKa  Colel
LIeJI0YHO3EMENTEHBIX METaJIIOoB. I'mapoxapOoHAThI
I€JIOYHO3EMETIbHBIX ~ METaJLIOB. WzBecTkoBaHne U
THIICOBAHUE ITOYB.

Komnnexcuuie coeounenusn

CTpoeHHEe W HOMEHKIATYpa KOMILUICKCHBIX COeJuHeHui d
3NeMEHTOB.. MoOHO- H TTOJIUJICHTaTHBIX JIMTaHZI0B
I'eometpus xommekca. MarHuTHBIE CBOMCTBA COEAUHEHMIT
Posib KOMITJIEKCHBIX COETMHEHUI B TIPUPOJIE.
Paouoaxmuenvie 3nemenmol

SIBneHrie paauoakTUBHOCTH. BUbI paliOaKTHBHOCTH.
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PannoakrusHble aneMenThl. Ilepuoa nonypacnana u

KOHCTAaHTa paAMOAKTHUBHOI'O paciajia. IlonsTne o METOOdax
TMOJIYYCHUSA U BBIACIICHUA UCKYCCTBCHHBIX PaJUOAKTUBHBIX

n3otonoB. CiocoObl 0OHAPYKEHHSI PaJJHOAKTHBHOCTH.

7 |Metomsl
BEILIECTB

aHamsa

Knaccugpukanusi 4YUCTOTHI  BeliecTBa. MeToJsl

PenreHocTpyKTypHBII aHAINA3

aHam3a
BEIIECTB: XUMHUYCCKHE, PU3NICCKHE U (DU3UKO-XUMUICCKHE
Metonbl CriekTpaibHbIe MeToIbI aHamm3a: Y @-, UK-, SIMP .

YcTHbIl
ompoc
JIP

2.3.2 3aHATHS CEMHUHAPCKOTO THIA

No | HaumenoBanue paszena

Temaruka MpakTUUECKUX 3aHIATUH (CEMUHAPOB)

dopMa TEKyIIETO

KOHTPOJIA

2

3

4

Brenenue. Ctpoenne
aToOMa U XUMHUYECKast
cBa3b. Kimaccerer

OCHOBHEIE 3aKOHBI XUMUH.,

YeTHbIlN ompoc,
Pemenne 3agau
K/P

XUMHWUYCCKHUX peaKL[I/Iﬁ

HEOPraHWYECKUX Crpoenue aroma. Xumuueckas cBs3b. [lepuoandeckast | Y CTHBIN Onpoc
COEIMHEHUM CHCTEMA DJIEMEHTOB. Pemenue 3amaq
T
Obume Xumudeckas TEpMOJMHAMUAKA. XUMHUIECKas VYeTHsli onpoc
3aKOHOMEPHOCTH KHHETHKA. Pemenue 3amau
MPOTCKAHUS K/P

JucrnepcHbie CUCTEMBI.
PactBops! He

PactBopsl.

YcTHBIH o1poc
Pemenne 3amau
K/P

AEKTPOIUTOB.
PactBOpEI PactBops! anekTponuToB. I'naponns coneit. VYernslit onpoc
anexTpoauToB. PH. Pemienue 3amau
BydepHbie pacTBOpHI

OKHCIMTENHHO- OKHCIMTETHFHO-BOCCTAHOBUTEIBHEIE PEaKIHH. YcTHBIN ompoc,
BOCCTAaHOBUTEIILHBIE Cocragnenue ypapaenuii OBP: a) meTox Pemenue 3agau
peaxkuum. ANEKTPOHHOTO OanaHca; 0) METO 3JEKTPOHHO- T
DIEKTPOXUMUIECKHE MOHHOTO OanaHca.

CBOICTBa pacTBOPOB ONEeKTPOXMMHUYECKUE  CBOICTBA pacTBOPOB.

XUMUs 3JIEMEHTOB U UX | XUMHUS YIiepoaa U €ro COeIMHEHU. YTIIEBOAOPO/IbI. YcTHBIHI orpoc
COETMHEHWH. [Tommumepsr.

Kowmrekcurie KowmrmiekcHple coeMHeHUs YcTHbIN onpoc
COEIMHEHHS

2.3.3 JlaGopaTopHbIe 3aHATHUS

HanmenoBanune dopma TeKyIero
Ne HaumenoBanue naboparopHbIx paboT p i
pasnena KOHTPOJIS
1 2 3 4
Beenenne. Ctpoenue Texnuka Ge30macHOCTH MpH padoTe B Omuem no
aTOMa U XUMHUYECKas XUMHYECKOH JIabopaTopuu 1abopamopHoil
1) chssn. Kimacco JIaboparopHas pabora Nel: «OcHOBHBIE pabome
HEOPTAHHUSCKUX KJIaCChl HEOPraHHYECKHX COS/MHEHHID,
. « OnpeneneHue YKBUBAJICHTHON MacChl
COCIMHEeHUI
MeTaay
2| Obume 3akoHoMepHocTH | JlaGopartopHas pabora Ne2. « XuMuaeckas Omuem no
MPOTEKAHUsT XMMUYECKHX nabopamopHoii
peakuuit pabome
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KUHETHKA. XUMHUYECKOE PABHOBECHE)
3| JlucrnepcHbIe CHCTEMBI. JlaboparopHas pabora Ne3: «IIpurorosnenue Omuem no
PactBopsl He PacTBOPOB PA3INYHON KOHI[EHTPALIMH. 1abopamophot
AIIEKTPOJIUTOB TuTpoBaHHe» pabome
4 | PactBopsI snektponuroB | JIaGopatopHas pabora Ned Omuem no
«DNeKTPONUTHYECKAas TUCCOLHALIHSI. nabopamopHoil
bydepnsie pacTBOpED pabome
JlaGoparopHast padora No5: «'uaponus coei.
PH».
5| Xumus snementoB u ux | Jlaboparopras padora Ne6: «CpoiicTBa Omuem no
COEIMHEHUHN. MIEJIOYHBIX U IIEJI0YHO-3EMEJILHBIX METAJIOB 1abopamopHoil
Kowmmnekchbie UX COCTUHEHUI pabome
COCTMHEHUS
JlaboparopHas pabora Ne7:»““CpoiicTBa Omuem no
3JIEMEHTOB 4-5 FPyMII IJIABHOW MOATPYIIIBI nabopamophou
pabome
6 Jlaboparopnas pabora Ne8: ““ Xumuueckue Omuem no
METOJIbl aHAM3a BelecTB. KauecTBeHHbIE nabopamopuou
CaKIMN Ha KATHOHBI U aHHOHBI abome
MeTobl aHAN3a BeleCTB 2ottt 0p
muem no
Jlaboparopnas pabora Ne9: “OnpeneneHre .
» 1abopamopHotl
YKECTKOCTH BOJIBI
pabome

3amuTa nmabopatoproit padotsl (JIP), BeimonHenune kypcoBoro mpoekta (KII), kypcoBoii

paboter (KP), pacuetno-rpaduueckoro 3anmanusi (PI'3), manucanue pedepata (P), acce (D),
kowtokBuyM (K), recrupoBanue (T) u T.1.

2.3.4 IllpumepHasi TeMaTHKAa KYPCOBBIX padoT

KypcoBsie paboThl HE MPeayCMOTPEHBI y4EeOHBIM TIIIAHOM.

2.4. lepeyeHb y4eOHO-MEeTOAUYECKOI0 o0ecneYeH s AJIs1 CAMOCTOATEIbHOM padoThI

oﬁyqammnxm no TMCIUIIJINHE

(MoayJi10)

[lepedenb yaeOHO-METOMUIECKOrO OOSCTICUSHUS TUCITUILTHHEI 110

Bun CPC 5
BBINOJIHEHUIO CAMOCTOSATEIBHON PabOTHI
2 3
IIpopabomwa u Meronuyeckie pEKOMEHJAMK K OpPraHu3allud  ayJIuTOPHOH U
Nosmopenie 1IEKYUOHHOCO | gyeaynuropHOit (CaMOCTOSTENTHLHOIA ) padoThI CTY/IEHTOB

mamepuana, mamepuana
VUeOHOU U HAYUHOLL
JUMEpPamypbl, N0O20MoEKA
K CeMUHAPCKUM 3AHAMUAM,

Meroauueckue ykazanus / coct. T.II. Cropoxenko, I1.b. TTounHok
A.B. becnanos, H.B. Jlo3a - Kpacnogap: Kyb6anckwuii roc.ya-t, 2018
&9c.

Tloozomoska k
abOPaAMOPHLIM 3AHAMUSIM.

Kysznenosa C.JI., Cropoxxenko T.I1../ YuebHo-meTommueckoe mocodue
115 Ta0OPaTOPHBIX PaboT MO KypCy «XUMUSD (IJIsI CTY/IEHTOB
HarnpaBienus: moaroropku 05.03.02-['eorpadmst), yTBepKICHHBIC
kadeapoii o0Iei, HeopraHMIeCKOi XUMUHU U MH(POPMAIIMOHHO-
BBIYHCIIUTEIIBHBIX TEXHOJIOTHI B XUMHH, TTpoTokos N2 7 or
22.06.2017 t.

Buvinonanenue
UHOUBUOYATbHBIX
sadanuti, (I[loocomoska

Mertoandeckre peKOMEH AN K OpTaHU3aluy ayAUTOPHON 1
BHEAYAUTOPHOU (CAaMOCTOSITEIBHOM ) Pa0OTHI CTY/IEHTOB:
Mmeromrueckue ykazanus / coct. T.I1. Cropokenko, I1.b. TTounHOK,
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peuieHuio 3a0ay u A.B. becniasnios, H.B. Jloza - Kpacnonap: Ky6anckuii roc.yu-t, 2018,
mecmos, 00K1a008.) 89c.

IlonroroBka K TEKYIIEMY KOHTPOJIO, TPOMEXYTOUYHOW H
rOCyJlapCTBEHHOW  MTOrOBOM  arrecTauuv: MeToandyecKue
ykazanuss / B.B. MunenkoBa, A.B. MamonoBa, A.B.
Konoanosa. — Kpacnonap: Ky6auckwuii roc. yu-t, 2018

4 Iloocomosxa k mexyuemy

KOHMPOTIHO o
Meromuveckne peKOMEHJAMKM K OpraHu3alid  ayJIUTOPHOH H

BHEAyAUTOPHOU (camocTosTensHON) paboThI CTYIEHTOB
Meroauueckue ykazanus / coct. T.II. Cropoxenko, ILb. TTounHok
A.B. becnanos, H.B. Jlo3a - Kpacuomap: Kybauckwuii roc.ya-t, 2018
&9c.

Kysnenosa C.JI., Cropoxenko T.I1../ YueOHo-MeTOAMIECKOE TTOCOONS
Uil 1a00paTopHBIX paboT mo Kypcy «XuMus» (A7l CTYACHTOE
HanpaBieHus: moaroropku  05.03.02—[eorpadusi), yTBEepIKICHHBIC
kadenapolr oOmIeH, HEOPraHWYECKOHM XHUMHM M HHGOPMALHOHHO

BBIYHCIIUTEIBHBIX TEXHOIOTHI B XUMHUH, TPOTOKOI Ne 7 oT
22.06.2017 1.

YueOHO-METOJMUECKUE MaTepHalibl Il CaMOCTOSTEIbHON pPabOThl OOYyYaroIIUXCs W3
YrCiIa MHBAINIOB U JIMI] C OTPAaHMYEHHBIMH BO3MOXKHOCTAME 310poBbs (OB3) npenocraBisroTcst
B (popMax, aJIalTHPOBAHHBIX K OTPAaHUYCHHUSM UX 3JI0POBbS U BOCIIPUITHS HHPOPMAIIUU:

JlJist U1 ¢ HAPYIICHUSIMU 3PCHUS:

—B MeYaTHOM opMe YBEIMUCHHBIM IIPUPTOM,

— B popMe 3IEKTPOHHOTO JOKYMEHTA,

— B ¢popme ayauodaiina,

— B rieyaTHoU popme Ha si3b1ke bpaitis.

s nvIn ¢ HapyIIeHUsIMU CITyXa:

— B Ie4aTHOU (opMme,

— B popMe dIIEKTPOHHOTO JIOKYMEHTA.

Jis nvIn ¢ HapyIIeHUsIMU OTIOPHO-ABUTATEIBHOIO anmnapara:

— B reyatHo# (opme,

— B (popMe 3IEeKTPOHHOTO JIOKYMEHTA,

— B opme ayauocaiina.

JlaHHbBIN TIepevYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
00yYJarOIIMXCS.

3. O0pa3oBarebHbIe TEXHOJIOTHH.

OOpa3oBaTesibHbIE TEXHOJIOTUU: METOJL TPOOJIEMHOI0 N3JI0KEHNS MaTepualla, Kak
JIEKTOPOM, TaK U CTYJ€HTaMH; CAaMOCTOSITEIbHOE YTCHNUE CTYIeHTAMH y4eOHO-MEeTOANYECKON U
CIIPaBOYHOM JIUTEPATYPhl U MOCIEAYIONIEH cBOOOIHON AMCKYCCUU IO OCBOEHHOMY UMHU
MaTepHuaily, HCI0JIb30BaHUE, MILIIOCTPATUBHBIX BUACOMATEPHUAIIOB € IIOMOIIBIO
MYJBTUMEAUHHOTr0 000py10BaHUS, TEXHOJIOT MU JIMYHOCTHO-OPUEH TUPOBAHHOT O O0Y4EHMS,
MI03BOJISIIOINUE CO3/1aBATh UHAUBUyaJIbHbIE 00pa30BaTEIbHbIE TEXHOJIOTUY.
ITepeuncnennbie 00pa3oBaTebHbIE TEXHOIOTUU PEaU3yOTCSL:

- IIPY YTE€HUH JIEKLIUHU C UCIOJIb30BAaHUEM MYJIbTUMEIUIHBIX IPE3EH TALUINU
JEMOHCTPAallMOHHOIO DKCIIEPUMEHTA;

- TIpU 1MAJIOroBOi popMe MPOBEIECHUS JIEKIIUNA U MPAKTHUECKUX 3aHATHI MOCTaHOBKOM! U
peleHneM NpoOJIEMHBIX U CUTYallMOHHBIX 3aJaHUH;

- TIPU IPOBEIEHUH JTa0OPATOPHBIX PaOOT BKIIOYAIOIINX ITYOOKYIO0 CaMOCTOSITEIbHYIO
popaboOTKy TEOPETUUECKOT0 MaTepraia, U3ydeHre METOIMKN POBEIeHUs paboThI U
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IUIAHWPOBAHUS dKCIIEPUMEHTa. B HEKOTOPBIX J1a00paTOpHBIX padOTaX MPUCYTCTBYIOT SJIEMEHTBI
HCCJIEZI0BATENLCKOM pabOThI.

Ymenue nexyuii 10 JTAHHON TUCIUILUIMHE PEKOMEHAYETCS IPOBOIUTH C UCIIOIB30BAHNEM
MYJbTUMEIUNHBIX MPE3CHTAUN U JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA.

Mynvmumeoutinas npezenmayiisi, BRITOTHEHHAS CPEICTBAMH ITPOrpaMMbl Microsoft
PowerPoint mo3Bomsier npenogaBaTeNto YeTKO CTPYKTYPUPOBATh MaTEepPHAl JICKIIHH, JKOHOMUTh
BpeMs, 3aTpaurBaeMoe Ha M300paXkeHUe ¢ UCMOJIb30BAaHUEM MeJia U IOCKU CXEeM, HalllCaHue
(bopMyI U IPYrUX CIOKHBIX OOBEKTOB, UTO 1a€T BO3MOKHOCTh YBEIMYUTH O0BEM H3JIaraeMoro
Martepuana. Kpome Toro, npe3eHTanus no3BossieT O4€Hb XOPOIIO WILTIOCTPUPOBATH JIEKIUIO HE
TOJIbKO CXEMaMU M pUCYHKaMH, KOTOpPbIE €CTh B y4EOHBIX MOCOOMSX, HO U MOJHOLIBETHBIMU
dororpadusiMu, puCyHKaMH, TOPTPETAMH YUEHBIX U T.J. MynbTUMEIUiTHAS TIPe3eH TaIus
M03BOJISIET 0TOOPA3UTh (PU3NUECKUE M XUMHUYECKHIE MTPOIECCHI B JMHAMUKE, YTO TTO3BOJISAET
3HAYUTENBHO YIy4IlIUTh BOCIPUATHE MaTepuana ctyJeHTaMu. CTyaeHTaM Npel0CTaBIIsIeTCs
BO3MOKHOCTb KOIUPOBAHMUS MTPE3EHTALIMH /ISl BHITOTHEHHUS] CAMOCTOSTEILHONU padoTHhl,
MOJTrOTOBKH K TEKYyIEMY, TPOMEXYTOUHOMY U HTOI'OBOMY KOHTPOJIIO (3K3aMEHY).

Llemoncmpayuonusiii Xumuyeckuu SKcnepumerm OTHOCUTCS K CJIOBECHO-HATJISIHBIM

MeToJaM O0y4YEeHHS U MMPOBOAMTCS MPU YTSHUU JISKIIUH, a TAK)KE TTPOBEIACHUH Ta00PaTOPHBIX
3aHATUH TpernoaBareneM, 1ab0paHTOM UITH, B HEKOTOPBIX CIy4asiX, OJJHUM HJIM HECKOJIbKUMHU
cTyaeHTaMu. J[eMOHCTPAIIMOHHBIN SKCIIEPUMEHT ITPOBOUTCS B COOTBETCTBHH C YICOH O
MIPOrPaMMOii TT0 KOHKPETHBIM pa3zesiaM (MOYJIsIM ) TACIUTLIHHEL. J[eMOHCTpalmOHHBIN
AKCIEPUMEHT TO3BOJISICT MPEMOIaBaTeII0 CPOPMUPOBATH UHTEPEC K TIPEMETY y CTY/ICHTOB,
O00YYUTh MX BBIOJIHITH OMPESICHHBIC ONIEPALUU C BEIIIECTBOM, TPHEMaM TEXHHUKH
m1ab0paToOpHOro IKCIepuMeHTa. JleMOHCTPAIIMOHHBIA SKCIIEPUMEHTA - HCTOYHHUK
MPHOOpETAEMBIX CTYICHTOB 3HAHUH, HABBIKOB, YMEHHUI; CPEACTBO MPEAYIPEIKICHUS OIIHOOK U
3a0.1y>KIeHUH, KOPPEKIIMK 3HAHMIA, CIIOCO0 MPOBEPKH MCTHHHOCTH BBIABUTAEMbBIX THIIOTE3,
pelIcHus y4eOHBIX U UCCIIEIOBATENbCKHUX MPo0JieM. K OCHOBHBIM TpeOOBaHMSM,
MPEIbSIBISEMBIM K J€MOHCTPAIIMOHHOMY 3KCIIEPUMEHTY, CIEyeT OTHECTH: HATJISTHOCTh;
MPOCTOTa; 0€30MaCHOCTD; HAJICXKHOCTh; HEOOXOIMMOCTh OOBSICHECHHS dKCIIepuMeHTa. JIroOoi
OIIBIT TOJDKEH COMPOBOKIATHCS KOMMEHTAPHSIMH IpernoaBates. Bo3HUKaroue mnay3sl MOKHO
WCIOJIb30BATH JIJISI OPTraHU3AIMH TUAIOTa CO CTYICHTaMU, BBISICHEHUS YCIIOBUH MPOBEICHUS
AKCIEPUMEHTA ¥ MPU3HAKOB XMMHUYECKUX peakinii. HeoOxoanma mocTaHoBKa [EJH OITbITa - JJIS
9ero MPOBOJUTCS OMBIT, YTO HEOOXOAUMO MOHSThH B pe3yJIbTaTe HAOMIOICHIH 32
skcnepumeHnToM. Clieyer onucath TpuOOp, B KOTOPOM ITPOBOIUTCS OIBIT, YCIOBHIA, B KOTOPBIX
OH TIPOBOJIUTCS; 1aTh XapaKTEPUCTUKY peakTuBaM. HeoOXoanMo opranu3oBaTh HAOIIOICHUS 32
OIBITOM CTYJSHTAMH ]ISl BRISIBIICHUS MPU3HAKOB PEAKIIMH U IPOBECHUS aHAIN3a U TIOMOYb
CTYZICHTaM CJ/IeJIaATh COOTBETCTBYIOIIHE BEIBOJIBI U TEOpETHUECKOe oOocHOBaHue. [Ipu pabore B
MaJIOYH CJICHHBIX I'PYIIIaXx IeJ1eco00pa3Ho HCI0JIb30BaTh AHAIOrOBYIO (JOPMY IPOBEICHUS
JICKIIMOHHBIX 3aHATHH C UCIIOJb30BAHUEM 3JICMCHTOB MPAKTHYECKUX 3aHATHH, TOCTAHOBKOH M
peleHrueM MPOOJIEMHBIX M CUTYaIlIMOHHBIX 3aIaHUI U T.]I.

Ilpu nposedenuu nabopamopnozo npakmuKyma HeoOXOAUMO CO3AaTh YCIOBUS IJIs
MaKCHMaJIbHO CAaMOCTOSITEIILHOT'O BBIMOJHEHUS CTY/ICHTaMHU J1abopaTOpHBIX padot. [ToaTomy
IIPU IIPOBEJCHUH Ja00PATOPHOTO 3aHATHS MPETOIaBATEI0 PEKOMEH1YeTCs:

1. IIpoBenenue 3xcopecc - onpoca (B yCTHON WM T€CTOBOH (opMe) 10 TEOPETHIECKOMY
MaTepHaiy, HeOOXOAMMOMY JJIsl BBITOMHEHUS PabOTHI (C OLIEHKOH).

2. TIpoBepka MIaHOB BBINIOJHEHUS JJAOOPAaTOPHBIX paOOT, TOATOTOBJIEHHBIX CTYICHTOM B
paMKax caMOCTOSITeNbHON paOOTHI (C OLIEHKOH ).
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3. Omnenka paboThl CTyJ€HTa B TaOOPATOPUH U MOJTYYEHHBIX UM PE3yJIbTaTOB (C
OIICHKOM).

4. TIpoBepka oTueTa O BHIMOJHEHHOM TabopaTOpHOU paboTe (C OIEHKOI).
JlabopaTopHble 3aHsATHS (paOO0ThI) TPOBOATCS MOCIIC U3yUEHHUS ONPEICICHHOTO pa3ielia

(MomyJist). DTO 3aHATHS, KOHTPOJIMPYIOIIME 3HAHKS, YMEHHS U HaBbIKU. JIroOas maboparopHas
paboTa 10JKHA BKIIFOYATh TNTyOOKYIO CaMOCTOSITENbHYIO IPOPA0OTKY TEOPETHUECKOI0
MaTepuaia, M3ydeHne MEeTOIUK MPOBEIECHUS U IIJITAaHUPOBAaHUE SKCIIEPUMEHTa, OCBOECHHUE
M3MEPUTENTBHBIX CPEICTB, 00PadOTKY M MHTEPITPETAIMIO YKCIIEPUMEHTAIBHBIX TaHHBIX. [IpH
3TOM 4acTh pabOT MOXKET HE HOCUTh 00sI3aTeNIbHBII XapaKTep, a BHIMOIHATHCSA B PaMKax
CaMOCTOSITENIbHOI paboThI 0 Kypcy. B psia padoT 1enecoo0pa3Ho BKIIOUUTE pa3zelibl ¢
JOTIOJTHUTEIBHBIMU 3JIEMEHTAMH HAy4YHBIX UCCIIEIOBAHUI, KOTOPBIE MOTPEOYIOT yriTyOJICHHOM
CaMOCTOSITENIbHOU MPOPabOTKU TEOPETUUECKOT0 MaTepHasa. BrimoaHenne 1a60opaTopHbIX paboT
CTYACHTAaMU JOJKHO YIOBJIETBOPATH CIEAYIOIIUM TPEOOBaHUSIM:

*  CTYJCHTHI JOJDKHBI TOHUMATh CYTh OIBITA (IKCIEPUMEHTA) U3HAThH
MIOCJIEJOBATEIbHOCTD BBIITOJIHEHUS OT/EIBHBIX OIepaIiii HOMHCTPYKIIUH;

s co0I0/1aTh TO3UPOBKY PEAKTUBOB U IIPaBUJIa pabOThI C HUMH;

*  yMeTh cOOMpaTh NPUOOPHI 110 PUCYHKAM (CXEMaM) U IPaBUIILHO paboTaTh C HUMU;

*  HEYKOCHHUTEIHHO BBIOJHITH PaBHUJIa TEXHUKU 0€3011acHOCTUIIPU
oOpanieHuu ¢ 000py0BaHuEeM, TPUOOPaMU U PEaKTUBAMY;

*  I'paMOTHO O(OPMIIATH OTUET O MPOBEACHHON IKCIEPUMEHTAIbHON padoTe.

ITpu 3amure 1abopaTopHOi paboTHI (claye OTYETa O €€ BBIOJIHEHUH) CTYAEHT JT0JKEH
yMeTb O0BSCHATD L[€JIM, 3aJ1a4H, XOJ] IPOBEIEHUs pabOThl, €€ Pe3ybTaThl, C/IEIaHHbIE BHIBOJIBI,
a TaK’K€ OCHOBHBIE KOHCTPYKTUBHbBIE OCOOEHHOCTH UCIOIb3yEMOT0 000py/10BaHUSI.

B nacrosiiee Bpemsi COBEpIIEH CTBOBAHNE XUMHUECKOT0 SKCIIEPUMEHTA, B OCHOBHOM,
3aKJIF0YACTCS B MOJICPHHU3AIIMH TIPUOOPOB, anapaToB, CO3JIaHUs 000pYA0BaHUs I pabOTHI C
MaJIbIMU KOJIMYECTBAMHU U, K COXKaJICHUIO, B MEHbIIEH CTENIEHN OHO HALlEJICHO Ha pa3paboTKy
MPUHIUITHAIHFHO HOBBIX XMMUYECKHX OMBITOB, KOTOPBIE Ay Obl BO3MOKHOCTh IPHMEHSITH Ha
ypoKax mpoOjieMHbIE U UcClIeoBaTeNbckrue (POpMbI OpraHu3anuy yueOHol aedareabHocTH. B
IpoIiecce MPOBEIEHUS ONBITOB CTYEHTHI PACIIUPSIIOT CBOU MPEICTaBICHUS O BEIIECTBAX, UX
CBOMCTBAX, COBEPIICHCTBYIOT IPAKTUYECKHE YMEHUSI.

Cemunapckue 3anuamus IPEAINONAaraloT OpraHu3aluio JUCKYCCHH IO OTACIBbHBIM
BOIIPOCAaM, 4TO CIIOCOOCTBYET (hOpMHUPOBAHHIO Oojiee IITyOOKHX 3HAHUN IO TEME CEMUHAPCKOro
3aHATHS, @ TAKXKE Pa3BUTHIO HABBIKOB MTOMCKA, aHAJIM3a HE00X0IMM O HH(POPMAIINY, HABBIKOB
yOJIMYHON 3aIUThl CBOEH MO3ULINH .

CemuHapcKHe U JJAOOPATOPHBIE 3aHATHSI PEKOMEHYETCsI IPOBOJIUTE 6 AKMUBHBIX U
UHMEPAKMUBHBIX (POPMAX C UCTIONH30BAHUEM KOMITBIOTEPHBIX CUMYJISIIIAMN, TTOCTAHOBKH
HpOOJIEMHBIX U CUTYAIlMOHHBIX 3aaHuil. [IpoBeeHne 3aHATUI B AKTHBHBIX U HMHTEPAKTHBHBIX
(bopMax TOJHKHO OBITH HAIIPABJICHO HA MHTEHCU(UKAIIMIO YIeOHOT0 Ipoliecca, YBeIMYeHHE
JOCTYITHOCTH 3HaHWH, HABBIKOB M YMCHUH, aHAIN3 y4eOHOH WHQopMaliuu, TBOPYECKHUI MOX0.T
K YCBOEHUIO yueOHOro Marepuasa. B xozne npoBeneHust 3aHATUH CTYI€HThI TOJDKHBI YUUTHCS
(I)OPMYJ'H/IPOBaTI) COOCTBEHHOE MHCHUEC, ITIPABUJIBHO BbIPAXKATH MBICJIU, CTPOUTH AOKA3aTCIbCTBA
CBOEH TOUYKU 3p€HUA, BECTU JUCKYCCUIO, CITYIIATh APYroro 4€j0OBCKa, yBaXKaTb aJIbTCPHATHUBHOC
MHEHHE, YTO JOKHO (POPMHUPOBATH HABBIKH, HEOOXOJUMbIE OYyLIEMY CIIELIUATUCTY B
poQeCCHOHAILHON e TEIHbHOCTH.

Peanmaul/l;{ AKTHBHBIX U UHTCPAKTUBHBIX MCTOJ OB ITPpU U3YUCHUU KypCa «XUMHSD
BO3MOY>KHA Ha JICKIMOHHBIX, CEMUHAPCKUX 1 na60paTopHHx 3aHATUAX IYTEM IIPOBCACHUSA
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):[I/ICKYCCI/If/'I, HCII0JIb30BaHU A KOMIIBIOTCPHBIX CI/IMyJIﬂL[Hfl, IIOATOTOBKE U 3alITUTEC
HCCJIENOBATENHCKUX padoT.

Kosnue
Bun 3ansatus Hcnonb3yemble HHTEpAaKTUBHBIE 00Pa30BaTEIbHbIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOIOTHH
4acoB
1 JI Jlexuus ¢ aneMeHTaMu NeAarorn4eckuil 3BpUCTHKH, 8
JIEKIUSA-KOHCYIbTaLUs
1P becenpl, pa3dop cutyanuii, pabora B MajbIX I'pynnax, 8
npe3eHTanus pedepaton (pazpadboTok) B popmare
MUHU-KOH(]epEHITNH
JIP Bbecenpl, pa3dop cutyanuii, pabota B MajibIX I'pynmax, 18
ITIOCTAaHOBKU HpO6HeMHLIX N CUTYallUOHHBIX 33}13,HI/II7[.
Hmoeo: 34

Camocmoamenvnan paboma - 310 Hauboee BaXXHbII IyTh OCBOEHUS CTYAEHTaMU
HOBBIX 3HaHHUH, yMEHUI U HABBIKOB B OCBOCHMM JUCUUILIMHBI. OOpa3zoBaTenbHast LEeb
CaMOCTOSITENIbHON PabOThI - OCBOEHHE METO/I0B XUMUYECKOW HAyKH, 3KCIIEPUMEHTAIbHBIMU
YMEHUSMHU; YMEHUSAMH paboTaTh ¢ yueOHON U HayYHOU JIUTEpaTypoi; IPOU3BOJUTH PaCUEThI;
0JIb30BaThCSl XUMMUECKUM s13bIKOM. BocnutaTenbHas 1eib - GoOpMUPOBaHUE YEPT JINYHOCTH
CTYZIEHTa, TPYIO0JII00Ms, HACTOMYMBOCTH, TOBAPHILECKON B3anuMonomouy. Pa3puBaromas nenp -
Pa3sBUTHE CAMOCTOSTEIBHOCTH, MHTEIUIEKTYaJIbHbIX YMEHUH, yMEHUE aHAIN3UPOBATh SIBICHUS U
nenaTh BbIBOJBI. CaMocTosTeNbHas paboTa MOXKET ObITh HCTOUHUKOM 3HAHUH, CIOCOOOM UX
IIPOBEPKU, COBEPILIEH CTBOBAHUS U 3aKPEIJICHUS 3HAaHUM, yMEHUN U HABBIKOB. DTOT BUJ
NeSITEIbHOCTU CTYAEHTOB (popMUpyeTcs o1 KOHTposieM npenoaasatens. [1pu opranuzanuu
BHEAYAUTOPHON CAMOCTOSTENIbHON pabOThI IO AW CLUILIMHE TP EMoAaBaTEI0 PEKOMEH1YeTCs
UCIIOJIb30BaTh CIENyIoIue (GOpMBI:

* IOArOTOBKAa U HaIlMCaHHE MHCbMEHHBIX Pa0OT Ha 3aJJaHHbIE TEMBI,

*  BBINOJHEHHUE JOMAIIHUX 33JJaHUH Pa3HOOOPA3HOro XapakTepa: pelieHue 3a1ad,
no00p U U3y4eHHe JIUTEPATyPHBIX UCTOYHHUKOB, OO0 WIIIOCTPATUBHOTO M ONTUCATEIBHOTO
MaTepuaia o OTAEJIbHBIM pa3zenaM Kypca B cetu VHTepHerT;

*  BBINOJIHEHUE UHAUBUAYAIbHBIX 3a/1aHUN, HAIIPABJICHHBIX HA Pa3BUTHE Y CTYJIEHTOB
CaMOCTOSITETbHOCTH M MHULIMATUBbI. UHIUBUya bHOE 3ajaHIe MOXKET MOJTydaTh KaK KaXKIbIi
CTYACHT, TaK ¥ YaCTh CTY/I€HTOB T'PYIIIHI.

B aktuBHOI1 opme BrinonHseTcs o0cyxaeHue nadoparopusix (JIP) , (I13) u
KOHTpOJbHBIX padoT ( KP). O6mum BEKTOPOM U3MEHEHUS TEXHOIOTUI 00YUYCHHUS TOIKHBI CTAaTh
AKTUBU3ALMSI CTYJI€HTA, IOBBIILIEHNE YPOBHS €0 MOTUBALIMM U OTBETCTBEHHOCTH 32 KaU€CTBO
OCBOEHHUS 00pa30BaTEIbHOMN MPOrPaMMBI

B mpornecce npoBeneHysl JIEKIMOHHBIX 3aHATUH U CEMHHAPCKUX 3aHATHH NPaKTUKYETCs
IIMPOKOE HCIOJIb30BAaHUE COBPEMEHHBIX TEXHMUYECKMX CpEICTB (IIPOEKTOPbI, MHTEPaKTHUBHBIE
nocku, Murepner). C ucnospzoBanneM VHTepHETa OCYIIECTBISETCS JOCTYN K 0a3aM JaHHBIX,
1H(OPMAILIMOHHO-CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM

Jns1 ymn ¢ orpaHUYEHHBIMHA BO3MOKHOCTSAMH 310POBBS IIPENYCMOTPEHA OpPraHU3aLHs
KOHCYJIBTAIIUH C UCIIOJIb30BAHUEM JIEKTPOHHOU ITOYTHI.

4. OueHo4YHbIe CpeACTBA IJIsl TeKYIIero KOHTPOJIA YCIIeBAeMOCTH M IIPOMesKYTOYHOM
arrecTauMu.

OneHouHbIE CpeICcTBa I MHBAJIMOB U JIML C OTPAaHUYEHHBIMHA BO3MOXXHOCTSAMHU
3I0POBBSI BEIOUPAIOTCS C YUETOM X HHIUBUAYAIBHBIX ICUXO(PHU3MUECKUX 0COOEHHOCTEH.

— IpHU HEOOXOAMMOCTH UHBAIUAM U JIUIAM C OTpaHMYE€HHBIMU BO3MOXKHOCTIMU
3/10pOBbsI IPEJOCTABIISIETCS TOMOIHUTENBHOE BpEMs Il TOATOTOBKH OTBETA HAK3aMEHE;
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— IPU OPOBEJCHUH TPOLIEAYPhI OL[CHUBAHKS PE3yIbTATOB O0YUYCHHUSI HHBAIUIOB U JIHIL C
OrpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBBSI IIPETyCMATPUBAETCSI MCIOJIb30BAHHE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX M B CBSI3H C UX UHJIUBUIYaTbHBIMH OCOOCHHOCTSIMH;

— IpU HEOOXOIUMOCTH JJISl 00YYAIOLINXCS C OFPAHUYCHHBIMHA BO3MOXHOCTSIMU 3/10POBbS
M HMHBAIWAOB IMPOIEAypa OLCHUBAHUS pE3YJIbTATOB OOY4YCHHS MO JHCHHUIUIAHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[pornienypa oneHUBaHUS PE3yIbTATOB OOYYCHUS WHBAIUIOB U JIMIl C OrPaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3/I0pPOBbSl 110 JUCHUIUIMHE (MOAYIIO) HpPEIyCMaTpUBaeT IIPEIOCTaBICHHE
uHpopmanuu B (opMax, aJaNTUPOBAHHBIX K OrPaHMYCHUSM HX 3JOPOBbS W BOCHPHUSTHS
uHpopManuu:

JI71st ML ¢ HAPYIICHUSIMA 3PEHHSL:

— B IIeYaTHOM (popMe yBEITHYEHHBIM HIPU(TOM,

— B (popMe PIEKTPOHHOT O JOKYMEHTA.

Jist i1 ¢ HapyIIeHUsSIMU CITyXa:

— B IIeyaTHOM (opme,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

JLJist v ¢ HAapyIIEHUSIMU OITOPHO-JIBUTATEILHOTO arapaTa:

— B IIe4aTHOU (opMme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTA
00y4JaroIIMXCS.

4.1. DoHJ OLEHOYHBIX CPEICTB AJIs POBEIeHUs TEKYIIEro KOHTPOJIs.

Tekyuii KOHTpPOJAb IO paszjesiaM JUCHUIUIMHBI OCYLIECTBIAETCS B YCTHOM U
MUCHbMEHHON (popMe Ha cCeMUHAPCKUX U TaOOPATOPHBIX 3aHATUSIX U BKIIIOUAET CIEAYIOIINE BB
U (GOpMBI KOHTPOJISA: BXOJHOW (AMArHOCTUYECKUW TECTOBBIM), TEKylIui (YCTHBIH OmpoC,
MUCbMEHHBIN, pelIeHHe 3aJady W YHOpaXHEHWH, NMHCbMEHHOE TECTHPOBaHUE, KOHTPOJbHAs
paboTa), MpOMEKYTOUHBIN (3K3aMEH ).

Texkymuit KOHTPOJIb YCIEBAEMOCTHU Mpe/ICTaBIseT COOON MPOBEPKY YCBOEHUS Y4E€OHOTO
MaTepuaia, peryjaspHO OCYILECTBISIEMYIO Ha MPOTSLKEHUU ceMecTpa. K 1ocToMHCTBaM 1aHHOT O
THUIIA OTHOCHUTCS €ro0 CHCTEMaTH4YHOCTb, HEMOCPEICTBEHHO KOppeaupylomas ¢ TpeOoBaHHEM
MOCTOSIHHOT'O ¥ HEITPEPHIBHOI'O MOHUTOPHHTA KauecTBa 00 yueHHS.

Texymuil KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET MPEICTABIIATH COOOM:

— YCTHBIH onpoc (TpynoBOi NN UHAWBUYaJIbHBIN);

— MPOBEPKY BBIINOJIHEHUS NUCHbMEHHBIX JJOMAIIHUX 3a1aHN;

— NpoBeJIeHH e JJAbopaTOpHBIX padoT;

— MpoBeieHNe KOHTPOJIBHBIX paboT;

— TecTUpoBaHue (MMCbMEHHOE UM KOMITbIOTEPHOE);

— TPOBEJEHUE KOJUIOKBUYMOB (B M CbMEHHOM HJIM YCTHOUN dopme);

— KOHTPOJb CAMOCTOSITETLHON pabOTHI CTYIEHTOB (B MMCbMEHHOW WJIM YCTHOU opme).

[Tpu TexyIiieM KOHTPOJIE YCIEBAEMOCTH aKIEHT JieaeTcs Ha YCTaHOBJICHUH OIPOOHOM,
peasbHOM KapTUHBI CTYACHUYECKUX JOCTIDKEHUH U YCIEIIHOCTH YCBOGHHUS HMMU Y4YeOHOM
OporpaMMbl Ha JIaHHBIH MOMEHT BpeMeHHU. IIpu 3TOM KOHTpOJEe yUMUTHIBAETCS IMOCEIIAEMOCTh
CTYJEHTOM ayJUTOPHBIX 3aHATUN (ZIenaeT OTMETKY B ayJUTOPHOM >KypHalie), OLIEHUBAET
YpOBEHb Yy4YacTHsl CTYJEHTOB B ayAUTOPHOH palOoTe, CTENeHb YCBOCHUS HMH Yy4eOHOro
MaTepuana M BBISBISET HEIOCTATKM B IOATOTOBKE CTYJAEHTOB B LEIAX JaJibHEHIIEero
COBEpIIECHCTBOBAHUS METOJMKH MPENOAaBaHUs JaHHOM NHUCLUUIUIMHBI U aKTUBU3ALMU pabOThI
CTYACHTOB B XO/I€ 3aHATHH.

[IpoMeKyTOUHBII KOHTPOJIb - IK3AMEH.

WuauBuayanbHble KOHCYJbTAI[MN 00YYaroMXcsl IPOBOASTCS eXKeHeNeIbHO B hopme

nuasiora. [{is ui ¢ orpaHU4eHHBIMH BO3MOXKHOCTSIMU 3710POBbSI PEAYCMOTPEHA OPraHu3alus
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KOHCYJIbTAIIUI C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

IlpumepHutii nepeyeHv KOHMPONLHBIX 60NPOCOE YCHIHO20 ONPOCA HO OM OCTIbHBIM
memam oucyunaunst (OITK-2, OIIK-9)
Tema 1: Beeoenue. Cmpoenue amoma u xumueckas césazv. Knaccol Heopeanuueckux
coeounenuil
1. TIpenmet 1 0OBEKT U3YUEHUST XUMUHU.
2. IlepeuncnuTe OCHOBHBIC 3aKOHBI XUMHUHU
3. HazoBuTe ki1acchl HEOPraHUYECKUX COCAUHECHUH .
5. KBaHTOBO-MeXaHMYECKast MO/IEIb CTPOCHUS aTOMA.
6.KBaHTOBBIC UynCcla X PU3NYECKUIA CMBIC]T.
7. AtomHusle s, p, d, f - opObuTamm.

8. [IpyHIMIIBI 3aTIOJTHEHHE HIEKTPOHAMH aTOMHBIXOpOUTaeH
9.ChopmynupyiiTe NepuoINIECKUNA 3aKOH.

10. Ctpoenne nepuoauueckas cucrema anemeHToB .M. Menneneesa.
11. Teoxumuueckast kjiaccu(puKanus 3J€MEHTOB.

11. Tlepeuncnute TUIBI XUMUYECKON CBS3H.

12 ITonsarue o meroge BC u MO.

Tema 2: Obwue 3aKoHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyull

UYro Takoe TepMOIMHAMUYECKas cUcTEMa?

HazoBuTe TUIIBI TEPMOJUHAMUYECKUX CUCTEM.

[lepeuncnure GyHKIUU COCTOSIHUSL.

UYro Takoe CTaHJapTHBIE TEPMOJMHAMUYECKHE TapaMeTpbl 00pa30BaHUs BELIECTB?
OOBACHUTH BO3MOXKEH JIM BEUHBINH JABUraTelb.

Kaxkne peakunn Ha3bpIBarOTCS HIK30TEPMHUUYECKHUE U SHIOTEPMHUUYECKUE?

Kaxk onpenennts BO3MOXXHOCTb MPOTEKAHUS XUMUYECKON peakiuu?

Kakue paxkTopsl BIUSIOT HA CKOPOCTh XUMUYECKOM peakiuu?

[Touemy noporocrosimue KaTaau3aTopsl HCIOJIB3YIOT B TEXHOJIOTHYECKUX MTPOLECCaXn
9KOHOMUKH NPEAT PUATHN

e Kak, ucnone3yro [Ipunnun Jle-Illatense a1t cMelieHnst paBHOBECHBIX ITPOIIECCOB B
CTOPOHY BbIXOJIa IPOJYKTa?

Tema 3: [lucnepcuovle cucmemsi. Pacmeopwi nesiekmpoaumos.
e [lpuBenurte npuMepsl JUCIEPCHBIX CUCTEM.
e Ha3zoBure cBoiicTBa PU3NIECKUX CMECEH M XUMHUECKUX COCTUHEHUH.
OnuumTe cBOWCTBa PACTBOPOB.
N3 kakux cTaguil COCTOMT MPOLECC PACTBOPEHHUS.
Kakue gaxTopsl BIUSIOT Ha MpoLiecC pacTBOpPEHUs?
Uem oTanyaroTcs uAeanbHble PACTBOPHI OT PEAIbHBIX?
[Touemy BOJHBIE CTPOUTENBHBIEC PACTBOPHI IIPU PabOTE 3UMHEE, MOPO3HOE BpEeMS HE
3amep3aroT?

Tema 4: Pacmeopwl o1ekmpoaumos

Kaxkue BemecTBa OTHOCSTCS K SJIEKTPOIATAM?

[Touemy 371€KTPOIUTHI MPOBOAST TOK?

UeM cHIIbHBIE IEKTPOIUTHI OTIIUYAIOTCS OT CHa0bIX?

[Touemy KOHCTaHTa TUCCOIMAIIMY HE TPUMEHUMA K CHIIBHBIM JIEKTPOIUTAM ?
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Tema 5: OxkucaumenvHo - 60CCMAHOBUMENbHbIE peaKyul. DIeKmpoxumuieckue ceoucmea
pacmeopos.
e Kak paccuntaTh BO3MOXKHOCTb ITpoTekanuss OBP?
e Kak co31aTh rajlbBaHUYECKAN 2JIEMEHT, UMesl OJIMH BUJ MeTajuia?
e [louem Henb3s MOTYYNUTH AKTUBHBIE METAJIIBI U3 BOJHBIXPAaCTBOPOB
IEKTPOIUTHUECKUM IIyTEM?

Tema 6: Xumus s1emenmos u ux coeounenuil. Komniexcnoie coeounenus
e [louemy meTasibl 6s1€CTAT?
e [louemy MeTaJITBI MPOBOASAT TOK, a HEMETAJUIBI - HET?

e ['ne B mepuoanueckon cucreme 3neMeHToB [[. M. MeHeneeBa HaXoAATCsl METAILIBI K
HeMeTaJIJIbI?

e [‘eoxuMmuecKas KjaccuPUKaIus >JIEMEHTOB

e Kakue BeliecTBa OTHOCSATCSA K OPraHMYECKUM BeIleCTBaM?

e YeM OoTIMYAIOTCS JBOHHBIEC COJIM OT KOMILJIEKCHBIX?

e [louemy KOMIJIEKCHBIE COJHU SIPKOOKpAILIEHHbIE?

e Kak onpenennTs MarHUTHbIE CBOMCTBA KOMILJIEKCOB?

Tema 7: Memoowt ananusza eeuecms
o  Yem xumuueckue memoowvl aHAIU3A OMAULAIOMCSL OM PU3ULECKUX U PUIUKO -
Xumudeckux?

IlpumepHnuiii nepeyenv 1aOOPamMoOpHBIX padGom no oM OeabHbIM meMam OUCUUNTIUHDL
(OIIK-2, OIIK-9)
Jlabopamopnasa paboma— >T0 BaXHBIM 3JIEMEHT y4deOHoro mporecca. MIMeHHO Ha
TaKUX 3aHATHSAX CTYACHTHI MOJIYYalOT MPAKTUYECKUE YMEHHUS M HaBBIKH pabOThI ¢ mpudopamu,
ydaTrcs CaMOCTOSITEJIbHO MPOBOJAUTH OIBITHI W JieaTh COOTBETCTBYIOUIME BBIBOABI MO HX
pe3ylbTaTam, 4To, HECOMHEHHO, OYIeT ClTOCOOCTBOBATH TYUYIIEMY YCBOCHHIO U 3aKPEIUICHUIO.

PesynpTatel 1a0OpaTOpHBIX PabOT OGOPMISIOTCS B OTYETH IO JaOOPAaTOPHBIM
npakTukymaMm. Otuer 1o  Ja0OpaTOpHOM  paboTe  COAEPKHUT  TEOPETHYECKYID U
OKCIIEPUMEHTAIFHYIO 4YacTh. B TEOpETHYECKOW 4YacTh H3IararoTcs TEOPETUYECKHE OCHOBBI
M3y4aeMbIX XUMHUYECKUX MPOIECCOB. B sKCIIepruMeHTaIbHON YacTH MPUBOIMUTCS 11eITh, HA3BAaHUE
U METOJMKA BBIMOJHECHUS XUMHUYECKOro OmbiTa. [Ipr HEOOXOIMUMOCTH MPUBOIATCS PAcYEThl U
COCTaBIISIIOTCSl YPAaBHEHHS XMMHYECKHX peakuuid. B KoHIE Kax1oro ombiTa (opMyIHpyeTcs
BBIBOJI.

Kpumepuu oyenusanus omuemog no nabopamopnvim pabomam:

— OIIGHKa ‘‘3a4TE€HO” BBICTABJIACTCS CTYACHTY, €CJIM OH IpPaBUIIBHO IIPUMCHACT
TCOPCTUUCCKUEC IIOJIOXKCHUA KypCa IIpyd PCIICHHHU IIPAKTHUYCCKUX  BOIIPOCOB, BJAACCT
HeO6XO,Z[I/IMBIMI/I HaBbIKaMH1 U ITpUEMaMH X BbIIIOJIHCHU ;

— OIICHKa ““HE 3a4TEHO  BBICTABIIETCA CTYIEHTY, €CIM OH HE 3HAET 3HAYUTEIIbHOHU
YacTH NPOrpaMMHOIO0 MaTepuaia, B Ja0OpaTOPHOM INPAKTUKyMeE JOMYCKAeT CYyIIECTBEHHBIE
OMMOKH, 3aTPyAHSIETCS OOBSACHUTh pPACUCTHYKO 4YacTh, OOOCHOBaTh BO3MOXKHOCTh €€
pcajim3daliiy, a TaK:K€ HCYBCPCHHO, C 00 IINMU 3aTPYAHCHUAMU BBIIIOJHACT 3aJaHUsA WKW HC

CIIpaBJIsACTCA C HUMHU CaMOCTOATCIIbHO.

Jlabopamopnas pavoma Ne. 1.OcrogHble K1ACChl HEOP2AHUYECKUX COCOUHEHU

3HAKOMCTBO C TEXHUKOH Oe30MacHOCTH TpU paboTe B XUMHUYECKOW IabopaTopuu.
JlmarHoctudyeckoe TecTHpoBaHUE. [Ipu BBIMOMHEHUW JA0OpaTOPHONH pPAaOOTHI HM3ydaAIOTCA
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN U CIIOCOOBI MX MOJIYYCHHs. Y MEHHE
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OCYIIECTBUTH IEMOYKHU IIPEBPAIICHUM.
Jlabopamopnas paooma Ne2: Ckopocmb XuMuyecKux peakyull U XuMuyeckoe pasHogecue
[Ipu BeIIONMHEHHMH JAOOPATOPHON  pabOTBl  HM3y4aeTcs 3aBUCHUMOCTb  BIIHUSHUA
KOHLIEHTpAIMU pEearupyrolux BEUIECTB, TEMIEPATYPbl, KATaJM3aTOPa HA CKOPOCTb XUMUYECKON
peaKuru, a TaK’Ke BJIMSHUE KOHLIEHTPALlMU HA XUMHYECKOE PABHOBECHE.
Jlabopamopnasa paboma Ne3. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumposanue.
[IpunoOperatoTcss ymMeHUsT TPUTOTOBJIEHHUS PACTBOPOB 3aJaHHOM KOHIIEHTPALMH 10
pacueTy Macchl BellecTBa, HEOOXOIUMOM JJIsl IPUTOTOBIIEHUS PacTBOpPa (MOJIIpHAsI, MaCCOBasI

nonsi). To4HOCTH MNPUTOTOBIIEHUS PACTBOPOB OMNpeNeIseTcss MO HW3MEPEHHIO IJIOTHOCTH
KHUJKOCTE C MOMOIIBI0 apeoMerpa. TUTpoBaHUE MOJy4yeHHOro pacrtBopa. O3HaKoMIIeHHE C
TEXHUKOM KHCIOTHO-OCHOBHOI'O THUTPOBAHUS pPACTBOPOB C HEU3BECTHOM KOHIEHTPALIMEH
pacTBOPEHHOIO BELIECTBA.
Jabopamopnas pavoma Ne 4 Dnexmponumuueckasn ouccoyuayus. bygepnvle pacmeopwi
@opMHUpYIOTCST yMEHHUS pabOThl C pacTBOpaMHU 3JEKTPOJIUTOB. l3yuaercs BiusHUE
KOHIIGHTPAallMM Ha CMEIIeHHE paBHOBECHUS cIab0ro 3JeKTpojuTa.. 3HAKOMCTBO CO CBOMCTBAMU
Oy(epHbIX pacTBOPOB.
Jlabopamopnasa paboma Ne 5 ['uoponus coneti. PH
[Tpuobperaercs HaBBIK ompexaeneHuss pH pacTBOpoB coneil,  CMelleHHe PaBHOBECHS

TUAPOJIN3a COJIEH.
Jlabopamopnasa paboma Ne 6. « Ceoticmea wje0UHbIX U WeTOUHO-3eMEbHBIX MEMAllo8 UX
COCOUHEHULL»

dopmupoBaHre YMEHUIN paboThl ¢ MeTalslaMU P UX PACTBOPEHUHU B BOJIE, PacTBOpax
KHUCJIOT, IIeJOo4Yel, NpHU CIulaBieHud. W3yduTb KHCIOTHO-OCHOBHOM M  OKHCIIUTEIbHO-
BOCCTAHOBUTEIBHBIA XapaKTep BaXKHEHIINX COCTMHEHUN METAILIIOB.
Jabopamopnas paboma Ne7: « Ceoticmea 21emenmos 4-5 epynn 21asHou noozpynnuly

dopmupoBaHre yMEHHH pabOTHI C HEMETalllaMH W WX COeIMHEHUsMH. V3yueHue
OKHCIIUTEIbHO-BOCCTAaHOBUTEIBLHBIX CBOMCTB HEMETAJUIOB M UX COEAMHEHHI.

Jlabopamopnas paboma Ne.8 Xumuueckue memoost ananusa eewecms. Kauecmeennvle peaxyuu
Ha KAMUOHbL U AHUOHDL.

O3HaKkOMJIEHHE ¢ XMMUYECKUMU METOJIaMU aHajIn3a BemlecTB. KauecTBeHHbIE peakluu Ha
KaTHUOHBI. VI3ydeHHe TMpPOAYKTOB B3aUMOAEHCTBUS HX C KAueCTBEHHBIMM aHHOHAMH.
dopMupoBaHUE YMEHHS MTPOBOAUTH KAUECTBEHHBII aHAINU3 BEIECTB.

O3HakoMIIeHHE C KAauyeCTBEHHBIMU pEAKIMSAIMU Ha aHUOHBL V3ydeHue mnpoaykToB
B3aMMOJAEUCTBUS HMX C KAayeCTBEHHbIMH HOHamMu. DopMHUpOBaHHWE YMEHHUS TMPOBOIUTH
KayeCTBEHHBIN aHaN3 BELIECTB.

Jlabopamopnasa paboma Ne9.Onpeodenenue sxecmrocmu 800bl.

[TpoBeneHre Hay4yHO-MCCIIE0BATENLCKONM pabOThl 1O M3YyUEHHUIO OOIEH M BPEMEHHOM

KECTKOCTH BOJIbI.

Ilpumepnutii mecm no omoenvhovim memam oucuunaunst (OIIK-2, OIIK-9)
Jluarnoctuyeckoe TeCTHPOBaHUE.

Ero nens - onpeneneHue uCXoAHBIX 3HAHUN M OCOOEHHOCTEW MBIIIUICHUS CTYIEHTOB ISt
KOPPEKTUPOBKH COIepKaHMsI Kypca, GOpMHpOBaHUS TPASKTOPUHU 00yYEHUSI.

Tecr JJI1 BXOJHOT'O TUAarHOCTUYECKOI'O KOHTPOJIA

XUMUS U3y4aer ...

Moab — 3T10 ...
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XUMHUYECKOE BEIIECTBO — 3TO ...

Hepechm/ITe OCHOBHBIC 3aKOHbI XUMHH.

VYKaxure BaXHENINE TEOPUH, COCTABIIIOLIME OCHOBY XUMUH.

W3 nmepeuncieHHbIX BICHUH BRIOSPUTE TO, KOTOPOE HEJIB3sI OTHECTH K XUMHUYCCKHAM
— pacTBOpPEHHE COJIH B BOJIE;

— CBEpPTHIBAHUE KPOBH;

— B3pBIB JUHAMMUTA;

— pasaerneHrne U30TOMOB ypaHa ¢ MoMOIIbo 1uddy3un.

[Ipocreitmas (3mmnupudeckas) popmyma ykasbBaer ...

XVAMHUYECKUN JIEMEHT XapaKTepU3yeTes ...

ITox HOpMaIBHBIMU YCIOBHUAMH B XMMHUH MOAPA3yMEBAOTCS CIEIYIOLUE YHCICHHbIEC 3HAYCHUS
TeMIepaTypbl U JaBJICHUA ...

CKOJIbKO aTOMOB BOJIOPOJIa COMEPKUTCS B 224 1 OyTaHa MpH H.Y.?

CKONBKO M KaKHX dIEeMEeHTAapHBIX YacTHI] 00pa3yloT aToM u30Tona ¢ropa - F?

Ol'[peI[CJ'H/ITe KBAHTOBBIC YN CJIa, OIMHMCBIBAOIIUE COCTOAHNUEC BAJICHTHOI'O 3JICKTPOHA aTOMa
BOAOpOAa B OCHOBHOM COCTOSSHUH.

OHpGHCHI/ITC BAJICHTHOCTD U CTCIICHb OKUCJICHUS aTOMa a30Ta B MOJICKYJIC a30THOM KHUCIIOTHI.

Yro Takoe XUuMUYECKasl CBSI3b?

Xumuueckas peaKnuAg 00s13aTEIbHO COIIPOBOKAACTCA BBIACICHHUEM HUJIK ITOI'JIOICHUEM SHEPIruu,
ITOCKOJIbKY ...

[Ipusenure popMyJibl COEINHEHUH, UMEIOIUX:
a) KOBAJICHTHYIO HENOJIIPHYIO CBSI3b,

0) KOBaJICHTHYIO MOJISIPHYIO CBSI3b,

B) HOHHYIO CBS3b,

I') OIHOBPEMEHHO HOHHBIE U KOBAJICHTHBIE CBA3H.

IIpuBenuTe puMepbl 3K30TEPMUUYECKUX PEAKIUIM.

B kakux enuHHMIIAX U3MEPSIETCS CKOPOCTh XUMUYECKON peakiuu?

Ot kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOU PEaKITH?

Kakwue BemecTBa Ha3pIBalOT KaTajJu3aTopaMu’?

XUMHUYECKHEe pe€aKuuu, IpOTCKAIINE B IIPOTUBOIIOJIOKHBIX HAIIPABJIICHUAX, HA3bIBAIOTCA ...

Kax npurorosuts 100 r 10% pactBopa caxapa?

SHGKTPOHI/ITI)I — 3TO JIOOBIE BCIICCTBA, KOTOPLIC ...

K cunpHBIM QJICKTPOJIUTAM OTHOCATCA ...

BoaHblil pacTBOp COJIM MMEET LIEOUHYIO CPELY, €ClIM COJb 00pa3oBaHa ...

Kaxkwue pPCaKnn OTHOCAT K OKHCIIUTEILHO-BOCCTAHOBUTEILHBIM?

K BaxHeHIIMM OKHMCIIMTEISIM OTHOCSITCS ...

Ha xakue nBa TuIa MOXHO MmoApa3iCIuTb BCC XUMHUYCCKHUC BCIHCCTBa?

OneHkn 10 TECTHMPOBAHMIO JUII BXOJHOIO JHMATHOCTHYECKOTO KOHTPOJSA HE
BBICTABJIAIOTCS, TaK Kak OH IIPEJHAa3HA4eH Ui KOPPEKTUPOBKU JIEKLMOHHOIO Kypca,
71a00paTOPHBIX 3aHATHI U MHAMBUAYAIbHBIX 3aJJaHUN C YUETOM YPOBHS I1OITOTOBKH CTYIEHTOB.

Temal: Beeoenue. CmpoeHue amoma u xumuieckas cesazv. Knaccol HeopearnudYeckKux coeouHenull

1. YcranoBuUTE COOTBETCTBUE MEXAYPOPMYIIO YaCTUIIBI U €€ FIEKTPOHHOU KOH(UTYpaLIheH.

OOPMVYIJIAYACTUILIBI OJIEKTPOHHA

KOHOUT'YPALIUA
A) P 1) 1s?2s%2p®3s%3p°
b) P° 2) 1s22s22p53s23p°®
B) P*™ 3) 1522522p°3s?
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r) pe 4) 1s22s?2p®

2. VloHHas cBSI3b OCYILECTBIIICTCS B BEIIECTBE, (DOPMYJia KOTOPOTrO

e H>
e NaCl
o Li
e He
3. YcTaHOBUTE COOTBETCTBHE MEX 1y Ha3BaHUEM COCTUHEHUS M BUJIOM XUMHYECKOH CBS3H
HA3BAHUE COEAMHEHWA BU/] CBA3U
A) amoMuHUHA 1) vonHast
b) xnmopun kanpus 2) KOBaJICHTHAsI HENOJISIpHAS
B) xnop 3) KoBaJIeHTHasI TOJISIpHAs
I') ammuax 4) MeTanyeckas

4. YKaxuTe eUHUIY H3MEPEHUS KOJINYECTBA BEIIECTBA:
L4 I
L4 MOJIb
L4 KI
L4 a.C.M.
5. U3 npuBeneHHbIX HUKE GOPMYII COJiei BBIOEPHTE KUCTYIO COJIb:
e K5S0,4
e NaH>POq4
(NHa4)2[Fe(S04)2]
[(Cu(OH)]2.CO3

6 .YcraHOBUTE COOTBETCTBHE MEX/1y Ha3BaHHUEM BEIIECTBA U KJIaCCOM (TPYIMIIOif) BEIIecTB, K
KOTOPOMY OHO MPHHAJICKHUT.

HA3BAHUE BEIIIECTBA KIJIACC(I'PVIIITIA)
BEHIECTB

A) TUZIpOKCU ATFOMUHUS 1) xucnast conpb

b) rugpoxapOoHaT Kanbus 2) Kuciora

B) cepoBonopon ( pactBop) 3) ocHOBaHUE

I') runpokcun Hatpus 4) am(poTepHBIN TUIPOKCU

5) cpenusist conb
7. Ilpu HOpMaJBbHBIX YCIOBUAX 2 MOJIb KUCJIOPOJa 3aHUMAeT 00BbEeM (B JIMTPax), paBHbIN

o 112

e 448
o 112
e 224

8. B peakuuto ¢ cepHoit kucnotoi Berynuio 20 r runpokcuaa Hatpus. PaccunraliteMaccy
obpasosasiietics coau. (2NaOH + H2SO4 = NaxSO4 + 2H;0)

e 38
e 355
o 42
e 46,3

9. Hanummre ypaBHEHHsI peakiuii, C TOMOIIbI0 KOTOPHIX MOKHO OCYIII€CTBUTH CIIEAYIONINE

MIPEBPAICHHUS:
Fe — cynbdar xenes3a (III)— ruapockun xenesa (II1)— Fe 20 3

23



10. 3amana ciaenyroias cxema MpeBpaIlieHU BEIIECTB:
+X +Y
C02—> KzCO 3> KHCO 3

Ornpenenure, KakMe U3 YKa3aHHBIX BEIIECTB SBJISIIOTCS BemectBaMu X U Y.

1) KCI (p-p)
2

3

) K
) H
4) HC'(I/I36BITOK)
5) CO2 (p-p)

3anummTe B TaOJIMIy HOMEpa BRIOpAaHHBIX BEIIECTB MO/ COOTBETCTBYIOIIUMHU
OyKBaMH.

X Y

Kpumepuu oyenxku mecma: npaBuibHbeIX 0TBeTOB 90-100% - «oTimanHO», OT 75 % 10 90%—
«xopouio», ot 55 % 10 75%— «y1oBIETBOPUTEIBHO», MEHbILE 55 % - «HEYOBJIETBOPUTEIBHO.

Tema 5: OxucaumenvHo-60ccmanogumenbhvle peakyuu
e K kakoMy TUITy peaKIMii OTHOCUTCS JaHHAspEaKIns?
KOH+C1,; -»KClOs; + KC1 + H20
1) peaxiust MEKMOJIEKYISIPHOTO OKMCIICHHSI — BOCCTAHOBJICHHUS;
2) peakius BHYTPUMOJIEKYJIIPHOTO OKHUCJICHUS — BOCCTAHOBIICHHUS;
3) peakuus AUCIPONOPIIHOHHNPOBAHHUS.
e ATOMBI KaKoro 3JIEMEHTa, U3MEHSISI CTENEHb OKMUCIICHUS, OKUCIISIINCH B PEAKIIUH:
Pb(NO3), — PbO + NO; + O
1) cBuH1a; 2) a3oTa; 3) Kkuciopoaa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPOAA.
e  CKOJBKO 3J1eKTpOHOB oTnaeT noH Cri* B peakimn:
Cr¥* + Bry + OH - Cr0{7CrOF™ 4 g 4 1,0
1)1;2)2;3)3;4)4;5)5.
e (CKOJIBKO MOJIEKYJI @30THOM KHUCIIOTHl y4aCTBYET B KAUECTBE OKUCITUTEIIS B PEAKIIHH:
FeS + HNO3—Fe(NO3); + S + NO + HxO
1)1;2)3;3)5;4)10;5) 15.
e B kakoli cpeie OCyIIeCTBISETCS PEaKIUs, TPOTEKAIOIIAs IO CXeMe:
MnO,+ KC103+ ... - KoMnO4+ KC1 + ...

Kpumepuu ouenku mecma: npaBunbHbix 0TBeTOB 90-100% - «oTimuHO», OT 75 % 10 90%—
«xopotoy, oT 55 % no 75%— «ynoBIETBOPUTEIHHO», MEHbIIE 55 % - «HEyNOBIETBOPUTEIHHO.

Ilpumepovt KOHMPOLHBIX PAOOM NO OMOENbHBIM HLEMAM OUCUUNTUHDBL
(OIIK-2, OIIK-9)

K ¢dopmMaM mnuCbMEHHOrO KOHTPOJIS OTHOCUTCS KOHMPOJbHAS paboma, KOTopas
SIBIIIETCSL OTHOM U3 CIIOXKHBIX (DOPM MPOBEPKH; OHA MOXKET MPUMEHSATHCS JJIsl OLIEHKH 3HAHUI 110
0a30BbIM M BapUAaTHBHBIM JHUCHIUIUIMHAM BCeX LUKIOB. KOHTposbHas pabora, Kak MpaBuUIIoO,
COCTOUT W3 HEOOJBUIOrO KOJMYECTBA CPEIHUX IO TPYAHOCTH BOIPOCOB, 3a/ay WIM 3aJlaHUH,
TpeOYIOMUX MOUCcKa 000CHOBAaHHOTO OTBETA.

Bo BPEMs IPOBCPKH N OLCHKH KOHTPOJBbHBIX ITMCbMCHHBIX pa60T IMPOBOAUTCA aHAJIN3
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PE3yABTATOB BBHIMOIHEHUS, BBISBISIOTCS TUITMYHBIC OMMOKH, 8 TAK)KE TPUIMHBI UX TTOSBIICHHUS.
KonTtponbpHas paboTa 3aHMMAaeT 4acTh y4eOHOT0 3aHITUS C pa300pPOM MPaBUIILHBIX PELICHHH
Ha creayromeM 3ausaTih. [lepedeHb NpUMepHBIX KOHTPOIBHBIX pa0OT MpPUBEIEH HUXKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumuueckas ces13v. Knaccol neopeanuueckux
COeOUHeHUT

e BruuciuTe MOISIPHYIO MacCy dKBUBAJICHTAa MeTaila, eciii 0,2 T ero BEITECHUIIHN U3
KHUCIOTHI 78 M BoopoJia, uaMepennoro npu 17 °C u naBnennn 98642 Ila.

e Bruncaute MOJISIpHYIO Maccy rasa, eciiv macca 280 mit ero mpu temneparype 21 °Cu
nasyennun 2.026-10° 11a paBHa 0,65T.

e [I'ne conepxutcs Oonbie Mosiekyr: B 1 11 xyopa npu 23 °C u gasnenun 98 500 Ila nnu B
1 1 okcupa yrinepona npu 55 °C u naBnenuu 10 600 IIa?

Tema?2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUA XUMULECKUX PeaKyull
e OmpenesuTh CTaHIAPTHYIO DHTAJBINIO O0pa30BaHUs  METHUIIOBOTO CIIUPTA, HCXOMIS U3
ypaBHenusi: CH3OH x+ 3\2 Oz .= CO; + H2 O , eciu TensioBoi
s dext peakuuu -726,5 Kux.

e Moxer m ipu Temnepatype 100 ° C mporekats peakuus:
2PH3 1+ 402 =P205«+ 3H 20?

e Kak uamenutbcs ckopocts peakuun: 2NO + Oz -> 2NO; , npu:
a) yMEHBIIICHIH KOHIICHTPALlMH B 3 pa3a, 0) Mpu YMEHBIIICHUH JIaBJICHUs B 2 pa3a?

e Kak MOXHO CMECTHTH PABHOBECHE B CTOPOHY BBIX0/1a POAYKTA
2 SOz + O2=2 SO3 ecnu 3TO HIK30TepMUY ECKast peaKIus?

Tema3: /lucnepchnvie cucmemol. Pacmeopul e snexmpoaumos.

e Brraucauth MOISPHOCTH pacTBOpa ¢ MaccoBoit qoneit H2SO4 15%, IlnotHOCTh 15%
pactBopa Ho SO4 paBHa 1,1 r/mi.

e K 150r pactBopa ruapokcua kaiaus ¢ MaccoBoit noner 6% nobasumu 9 r KOH.
OmnpenennuTts MacCOBYIO 10O LIEJIOYH B ITOJyYEHHOM pPacTBOpE.

e OmnpenenuTb Maccy pacTBopa THApOKCHAA Kaiaus ¢ maccoBoil nonei 20 %, KOTOpyro

HeoOxoaumo npubaButh kK 200 r. pactBopa ¢ MaccoBoit goinel 70%, uToOs! momyTe50%
pacTBop.

o Jlns veritpasmzaruu 20 M KOH norpeboBanock mob6asuts 15 v 0,3 H
Kpumepuu oyenku KOHTPOJIbHBIX paboT:

® OIICHKa “3a4TEeHO’’ BBICTABJIICTCS CTYACHTY, €CJIM OH IIPABUJIbHO ITPUMCHSACT
TCOPECTUYCCKUC ITOJIOKCHHUA Kypca IMMpU pCIICHUHN IMTPAKTUICCKHUX BOIIPOCOB U
3aJa4, BJI1aaccT HGO6XOI[I/IMBIMI/I HaBbIKaMU U ITPUCMAMHU U X BBIITOJIHCHUS,;

® OIEHKA “HE 3aUTEHO’’ BBICTABJISIETCS CTYJIEHTY, €CJIM OH HE 3HAET 3HAYUTEIbHON YacTH
IPOrpaMMHOI0 MaTepualia, B PACUETHON YaCTH KOHTPOJIBHON pabOThI 10IyCKaeT
CYILIECTBCHHBIC OIMOKH, 3aTPYAHACTCS OOBSICHUTh PACYCTHYIO YaCTh, a TAKIKE

HCYBCPCHHO, C O OJIBIINMU 3aTPYAHCHUSAMU BBIITOJTHACT 3aJaHUA UJIM HC CITPABJISACTCA C
HUMH CaMOCTOATCIBHO.
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Ilpumepot 3a0au no omoenvuvim memam oucyunaunst (OIIK-2, OIIK-9)
Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas césazo. Knaccol Heopeanuueckux
coeounenuu
1. Harucatp 3neKTpoHHBIE (DOPMYJIBI XUMUUECKUX COCITMHEHUM
2. OcymuiecTBUTH IETTOYKH MPEBPAICHUI:
Mg - MgSO4 -Mg(OH). - MgCl;
Fe 203 — Fe 2 (SO04)3 - Fe(OH)3 - Fe 203

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

3aoauu no meme: OcHoGHble NOHAMUS U 3AKOHbL XUMUU.

e CKOJBKO T COM 00pa30BajoCh MpU B3aUMOJICUCTBUS 2,24 JT YIIIEKUCIIOro rasa,
WU3MEPEHHOI0 MTPU HOPMAJIbHBIX YCIOBHUSX C TUIPOKCUIOM HaTpusi . OTBET MOATBEPAUTE
pacd€roM U Ha30BHTE MOJTYUYECHHYIO COJIb.

e KapOoHaTHas MI€HKa HAa TOBEPXHOCTU CTPOUTENBHBIX U3/1€NIUNA, U3T OTOBJICHHBIX C
KCIOJIb30BAHUEM U3BECTH, pa3pyIIaeTCs BO BIAXKHOM BO3AYyXe, COJAEPKAIIEMU30BITOK
YIJIEKUCIIOro rasa, ¢ oopasoanueM rujpokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOJBKO KT TUApOKapOOHaTa KaJblus 00pa3yeTcs Mpu pacTBOPEHUH S Kr KapOoHaTa
Kanplusg OTBET MOATBEPAUTE PACUETOM.

e  Hekoropslii 3eMeHT 00pa3yeT KHCIOPOIHOE coeauHeHHE, coaepxkamee 31,58 %
KHUCI0pOo/a. BeIUMCINTh MOJIPHYIO MacCy SKBUBAJICHTA 3JIEMEHTA.

2. Cu 784 mm.pr.cT. Beigenutcs npu pasnoxkennn 490 r KCIO3?Ckonbko TUTPOB
Kuciopoa npu 21

e . Hekoropoe coenunenue cogepxxut 46.15 % yrnepona, ocrtaabHoe — a3o0T. [noTHOCTH
10 BO31yXy coctasiser 1,79. Halitu Monekynsipayto GopMyiTy COEAUHEHHUSL.

e BpUUCIUT NPOLEHTHOE COJIep)KaHNE METaHa B CMECH €ro ¢ KMCJIOPOJOM, €CITN
U3BECTHO, 4TO 36 MJI ra30BOM CMeCH MOCJie CTOPaHUs METaHa COKPATUIIOCh B 00beMe Ha
1,8 M.

e MonspHas Macca SKBUBAJIEHTa MeTaJllIa COCTABISIET 56,2. BeIUUCANTD NPOIEHTHOE
coZiep)KaHNe MeTaJlJIa B €ro KHCJIOPOJHOM COCTUHEHUHU.

Tema 3: JJucnepcuvie cucmemvl. Pacmeopwl Heanekmpoiumos.
1. Ckospko rpaMMOB XJlopua Kanus cienyet 100aBuTh k 450 r 8 %-ro pacTBopa 3Toil e cou
i monmyuenus 12 %-ro pactBopa?
2. Ckonbko Mi 10 %-Horo pactBopa cepHoit kuciotsl (p = 1,07 r/mm) TpeOyeTcsamst
HeWTpanu3anuu pacTBopa, coaepkaiiero 16 r ruapoxkcuaa HaTpusi?
3 . CkonpKko BOJbI HAZ0 MPUIHUTH K 80 %-My pacTBOpY CEpHOI KUCIOTHI, YTOOBI OTYYUTH 2 1
6M pacrtBopa?
4 . Cmewanu 2 1 60 % cepuoii kucnotsl (p = 1,5 r/mn) ¢ 3 1 17,4 % pactBopa 3TOH KEKUCIOTbI
(p= 1,12 r/min). HaitauTe nponeHTHYIO KOHIIEHTPAIMIO MOJYYEHHOTO PacTBOpA.
5. Ckonbko BojwI HaI0 ipubaBuTh K 1 kr 50%-r0 pactBopa mist nomydenus 10% -ro pactsopa?
6. Cxkonpko M1 0,25 H pacTBOpa COJITHOM KHCIIOTHI HEOOXOAMMO PUITUTH K PACTBOPYHHTPATA
cepebpa mis nomydenus 0,373 r xmopuna cepedpa?
7. Cxonbko BOJbI Hao npuiuth K 40 mi 27,1 %-ro pactBopa xinopujaa ammonus (p = 1,075
r/mi) nas nonydenus 0,8 H pacTBopa 3ToM ke conu?

4.2. ®OH/ OLEHOYHBIX CPEJACTB /sl MIPOBEACHUS MPOMEKYTOYHOM aTTeCTAIMA
Utorosoit hopMoit KOHTPOIIS CHOPMUPOBAHHOCTH KOMIETEHIIMH Y 00ydaronmxcs no
JTUCHHILITHHE SBIIseTCs dk3aMeH. OH cIy>KUT (OpMOii TPOBEPKH YCIICIITHOTO BBITTOTHECHUS
CTyZICHTaMH J1a00paTOpHBIX PabOT U yCBOEHUS yueOHOro MaTepuaa JeKIUOHHBIX U
CEMUHAPCKUX 3aHATHH.
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W TOroBslii KOHTPOJIb OCYILIECTBIIIETCS BO BPEMS 9K3aMeEHA

Bonpocs! 11 IOATOTOBKY K 9K3aMEHaM COCTaBIIIIOTCS B COOTBETCTBUU C CONEPKAHUEM
JUCLUIIIMHBL « XUMHUS », UMEIOTCA B paboyeil mporpaMMe U BbIIAIOTCS CTYJIEHTaM He MO3HEE,
YeM 3a MecsIIl 0 OKOHYaHUS ceMecTpa. DK3aMeH cIaéTcsl yCTHO Mo OujieTaM, yTBepKIAEHHBIM U
MOJMMCAHHBIM 3aBEeAYIOIINM Kaeapoiu.

Bonpocut 0 noocomosxu k skzameny (OIIK-2, OIIK-9)
1.CTexroMeTpruecKre 3aKOHbI U UX POJIb B COBPEMEHHONW XUMUH.
2.. OCHOBBI KBAHTOBO-MEXaHHUYECKOM TEOPUHU CTPOEHUS aToMa.
3.KBaHTOBBIC uncaa. ATOMHEBIC S, P, d, f - opOuTamm.
4 .TIpuHIUIIBI 3aTI0THEHHE JIEKTPOHAMH ATOMHBIX OpOUTAJICH.
5. Ilepnonnuecknii 3akoH. Ilepruoauueckas cucrema snementoB .M. Menneneesa.
Knaccudukarus snemenTos ( s-, p-, d-, T).
6. PacripocTpaHeHHOCTB 371IEMEHTOB B 3¢MHOM Kope. [ eoxuMuueckast KinaccupuKaus
aneMeHToB. ['eoxumus nanamadToB. bruoreHHas Murpanus 31eMeHTOB.
7. Xumnueckas cBs3b. Ilousarue o merone BC u MO.
8. KoBaneHnrtHas cBsi3b. CBOICTBA BEILIECTB C KOBAJIEHTHOM CBS3bIO.
9. MoHHas cBs3b. DIEKTPOOTPULIATEIILHOCTh AJIEMEHTOB.
10.BonopoaHas cBsi3b U €€ CBOWCTBA.
11. CBa3b B MeTaiutax. CBOMCTBA BEIIECTB C METAJUINYECKON CBSI3BIO.
12.Tunsl KpUCTAJNINYECKUX PEIIETOK U CBOMCTBA COCIMHEHUMN.
13.30nHas teopus. [[poBOOHUKYN TOKA U TUIJIEKTPUKH.
14. . OcHOBHBIE KJIACCHI HEOPTaHUYECKUN COENUHEHUH.
15. Tepmoaunamuueckue cucteMbl. DyHKINUN COCTOSHUS. . DHTANIBIINS, SHTPOMIU S, BHYTPEHHSIS
SHEPrus — napaMmeTpbl cCOCTOsIHUS BellecTB. CTaHAAPTHBIE TEPMOAMHAMUYECKHE ITapaMeTphbl
00pa30BaHMsI BEIIECTB.
16.11epBblii 3aKOH TEPMOJIUHAMUKH.
17..Oneprernyeckue 3¢ eKThl XUMHUUECKUX peakiuil. TepMoxumuueckue ypaBHeHUs. 3aKOH
I'ecca u ero ncnosnb30BaHue sl TEPMOXUMHUYECKUX PACUETOB.
18.TlonsTHE 00 3HTpONUU. DHTponHs (a3zoBoro nepexona. .Bropoii 3aKoH TEpMOAMHAMUKH.
19. .M30b6apHo-n30TEepMUUECKUil moTeHIan (d3Heprus [ n66ca). Hampasienune nporekanus
XUMHUYECKUX PEAKIIHA.
20. CKOpOCTh XUMHUYECKOM peakiuu U (haKTOphI Ha ee BIUsIoNHe. .3aBUCUMOCTh CKOPOCTH
peakiuy OT KOHIIEHTPAIMU. 3aKOH I CTBYIOIIUX Macc.
21.. 3aBHCUMOCTb CKOPOCTH peaknuu ot Temnepatypsl. [Ipasmio Bant-T'odda.
22.IloHsTHE O TEOPUU AKTUBUPOBAHHOTO KOMILJIEKCA. DHEPrusl aKTUBAIIUH.
23.1'0OMOr€HHBII ¥ TeTepOreHHbIN KaTanu3. ABToKaTaan3. @epMEeHTaTUBHBIN KaTalus.
24.006paTumble 1 HeOOpaTUMBbIEe peakuuu. Xumudeckoe papHoBecue. [Ipunnun Jle-1larense.
CwMmenienue paBHoBecust.. KoHcTanTa paBHOBecHs U (DPaKTOPBI HA €€ BIMSIOIINE.
25. luctiepcHble cucTeMBI U X kiaccuukanus. [lonatus o0 uaeanbHbIX HpeaJbHBIX
pacTBopax.
26. Xumnueckas teopus pactsopos JI.11. Menneneesa. OG1iue cBONCTBA pacTBOPOB.
27. 3akonsl Payis.
28. OcMmoc. 3akoH Bant-TI'odda. Ocmoc B npupoae. M3oronnueckuii kodhduimeHT.
29.IlpencraBieHne 0 MEXaHU3ME JIEKTPOIUTUY €CKOM TUCCOIMALlUU B BOAHBIXPACTBOPAX.
Crenenp Iucconnanuy U GakTOpsl HA €€ BIHUSIONIUE.
30.3axoH pazbaBnenus Ocaipaa..KoHcranTa quccounanuu 1 GakTopsl Ha €€ BIUSIOIIHUE.
31 Bona ee poas B ipupoze. MonHnoe npousBeneHue Boasl. Bogopoausiii mokasarens ( PH )
pacTBopa.
32. bydepHbie pacTBOpHI U UX cBOiicTBa.MIX posb B Ipupoze.
33. [loHATHE O TEOPUHU CHIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTH, KOO(PPHUIIMEHTAKTUBHOCTH,
HOHHAsI CUJIa pacTBopa.
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34. T'mnponus cone, ero poJib B mporeccax BhIBETPUBAaHUS 04B. HeobpaTHMbIii ruapomms.
CreneHb ¥ KOHCTaHTa MMAPOM3a. BiausHue remnepaTypsl 1 pa30aBieHHs Ha CTEEHb
THJIPOIN3a.

35. IIpoussenenue pactsopumoctu (I1P). YcnoBus BbimaneHus ocajka.
36.0kucnuTeIbHO-BOCCTAHOBUTENbHBIE peakiinu. Kinaccuduxkanus. Ux ponb B mpupoe.
37.25eKTpoXUMHUYECKHE CBOICTBA pacTBOPOB. CTaHIapTHBIN 3JIEKTPOIHBIN MOTEHIHAIIN
(dakTopsl Ha Hero BiusONIMe. YpaBHeHue HepHera.

38. lNanpBanuveckuii ssteMeHT. 3J]C rabBaHMYECKOT0 dJIEMEHTA.

39.3nekTponu3 pacmiaBa u BogHoro pactsopa NaCl.

40.001mue cBOiicTBa METAIIJIOB U HEMETAIIJIOB. XUMHYECKHE CBOMCTBA.

41 T'anorenpl. O0mas XxapaKTepUCTHKa 3JIEMEHTOB  TIPYIIIBI ; COEIUHEHUS C METAJUIAMU U
HEMEeTaJIaMH ,KUCIIOPOJIHbIE COCIMHEHUS TaJIOT€HOB ; MEXKIaJIOr €HHbIE COCTMHEHUS.

42. Bonopon . dusnyeckue U XUMHUYECKHE CBOMCTBA CBOOOIHOTO Bojopoaa. CBolcTBa
COEIMHEHUM BOIOpOa C METAJJIaMU U HeMeTasulaMu. [ uapuabl

43. Kpemuwmii. ['nmaBHeWmme MuHEpalIbHbIE W TOPHBIE IOPOABI, COMAEPXKAIIME KPEMHHM.
ITomyyenune kpemHus. Jlmokcun kpemHusa. KpemHeBble KHCIOTBI M UX coiau. Bakueimme
MPUPOAHBIE CUITMKATHI - TIOJIEBOM WINAT, CII0/a, KAOJIUH, acOecT.

44 Yraepon — OCHOBA KUBOW M HEKUBOMW KU3HU . XUMUYECKUE CBOMCTBA

45 Kucnopoz. AnnorponHsies Moaudukanus. XUMAYECKUE CBOWCTBA.

46. A3zor. Baxneitmme coenuHenus . XUMAYECKUE CBOWCTBA a30Ta U €0 COCAMHCHUN

47. 1lleno4yHble METAIUIBI U IIETOYHO-3eMENIbHBIE METaILIbl. XUMHYECKHE CBOWCTBA.

48. CtpoeHue M HOMEHKJIATYpa KOMILICKCHBIX COSAMHCHHM d-3IIeMEHTOB.. XUMUYECKasl CBSI3b B
KOMILIEKCHBIX COEIMHEHNH.

49, Metoa BC o reoMeTpuu 1 MarHUTHBIX CBOMCTBAX KOMIUICKCHBIX COSTMHCHH .

90. SIBnenne paanoakTUBHOCTH. Buibl pagnoakTuBHOCTH. PagroakTiBHBIE 311eMeHThI. CIIoco0bI
OOHApYKEHUS PaMOAKTHBHOCTH

51. Xumuueckre MeTo bl aHaamu3a BemecTs. dusndeckre U GU3NKO-XUMUIECKIE METOIBI
aHaJM3a BEUIECTB.

IK3amMeHayUuOHHBLIL OUlem no OUCYUNIUHE :
1. CTCXI/IOMeTpI/I‘-IeCKI/IC 3aKOHBI U UX POJIb B COBpeMeHHOﬁ XUMHUH.
2. TepMOJII/IHaMI/I‘IeCKI/Ie CHUCTEMBI. q)y'HKIII/II/I COCTOsIHUSA.

3. BydepHbie pacTBOpHI U UX cBoiicTBa. X poiib B IpHpoOIE.
4. Hamnucate ypaBHenue rugposmsa coneii: KoCOs, AlCl3

Obuue kpumepuu OUeHUGAHUA 3HAHUIL:

OueHka 3HaHUH 10 AU CHUILUINHE « XUMUA» Ha 9K3aMeHe MPeIoIaraeT
I epeHInPOBAaHHbIN TOAXO0 K CTYJEHTY, y4eT €r0 MHINBUIyaJIbHBIX CIIOCOOHOCTEH,
CTEIIEHb YCBOEHUS M CUCTEMATU3allUY 3HaHUH y4eOHOro Kypca, yMeHHs J1eJ1aTh 10Ka3aTelbHbIe
BBIBOJIbI U 000011eHMS, POpMUPOBAHUS OOIIEKYIBTYPHBIX U IPOPECCHOHAIBHBIX
KOMITIETEHTHOCTEH.

OueHuBaercs He TOJILKO INTyOnHA TOHUMAaHUSI OCHOBHBIX pa3ziesioB y4eOHOM
JMCLUIUIMHBI, HO U TIOCEIIAEMOCTh JIEKIUI 1 1a00paTOpHBIX 3aHATHI, AKTUBHOCTB ITPU
YCTHBIX ONPOCAX U COAEPKATEILHOCTh YCTHBIX OTBETOB.

«Omauyunoy - OLIEHUBAIOTCSA OTBETHI, COJAEPKaHUE KOTOPBIX OCHOBAHO Ha INIyOOKOM
BCECTOPOHHEM 3HAHUU IIPEAMETA, OCHOBHBIX 3aKOHOB XUMHH, XMMHYECKOI HOMEHKJIATYpBhl,
00111 e 3aKOHOMEPHOCTH MTPOTEKaHUS PEaKLi, XUMUYECKUE CBOMCTB BEIIECTB M OCHOBHBIX
KJIaCCOB HEOpraHnveckux coenuHeHnit. Copepxanue Ousiera U3JI0XKeH JIOTHYHO,
apryMEHTHPOBAHO U B MOJHOM 00beMe. OCHOBHBIE MOHSTHS, BBIBOJIBI U 0000IICHHS
copMyIMpOBaHbl YOEIUTEIbHO U I0KA3aTEIbHO MPABUILHO COCTABJICHBI YPaBHEHUSI peakiuy,
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peuicHa NpCaJIOKCHHAA 3aaa4a.
«XOPOIMO» - OCHHUBAKOTCA OTBCTbI, OCHOBAHHLIC HAa TBCPAOM 3HAHUU ITPCAMETA, C
HE3HAYNTCIbHBIMHA npo6enaMH B 3HAHHAX. BO3MOXHEI HEAOCTAaTKHU B CHUCTEMaTU3all UJIN B

000011eHMH MaTepualia, HETOYHOCTH B BbIBOJAaX,. CTy/I€HT TBEP/IO 3HAET OCHOBHbIE KaTErOpuu
y4eOHON AUCHUIIIIMHBI, HO I0IyCKAeT He3HAUNTENbHbIE OIIMOKH MIPU COCTABICHUU XUMUYECKUX
ypaBHEHUI peakluy WK PEIIeHUH 3a1a4.
«Yooenemeopumenvroy - OLICHUBAIOTCS OTBETHI, KOTOPBIE 0a3UPYIOTCS HA 3HAHUHM OCHOB
IpeaMeTa, HO UMEIOTCS 3HAYUTEIbHbIE TPOOEIbl B YCBOCHUN MaTepuala, 3aTpyIHEHNS B €ro
W3JI0KEHUH U CUCTEMaTHU3alll1, BEIBOJIBI cl1a00 apryMEeHTUPOBAHBI, B COIEPKAHUU JIOMYIIIEHbI
rpyOble TeopeTndecKkre OMMUOKU, TpyOble OMMOKU MPU COCTaBICHUH XUMUYECKUX ypaBHEHUI
peaKIiy U PEeICHUH 3a/1a4.
«Heyooenemeopumenvno» - OLICHUBAIOTCS OTBETHI, B KOTOPHIX OOHAPYKEHO HE 3HAHUE
OCHOBHBIX Pa3/Ie€J0B JUCLUILIMHBI, COAEPKAHUE OCHOBHOI'O MaTepuaja He yCBOEHO,
000011eHMi 1 BBIBOJOB HEeT. CTyIEHT HE MOJKET UJIM OTKa3bIBaeTCsS OTBEYaTh Ha
MIOCTaBJICHHbBIE BOIIPOCHI.

OreHouHbIE CPEACTBA ISl UHBAJIUAOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTAMU
3J10pOBbS BEIOMPAIOTCS C YUETOM UX UHAWBUIYyAJIbHBIX ICUXO(PU3NIECKHX 0COOEHHOCTEH.

— Tpu HEOOXOAMMOCTH MHBAJIM/IAM H JIMIIaM C OTPAHUYCHHBIMU BO3MOXHOCTS MU
3II0POBBS MPEAOCTABIAETCS JOMOIHUTEIFHOE BpEMs JIJIsl TIOAT OTOBKU OTBETA Ha9K3aMEHE;

- IIpY [IPOBEJIEHUU NPOLIEYypbl OLIEHUBAHUS PE3YIbTATOB O0yUEHUs NHBAINUI0B U JIUI] C

OrPaHUYEHHBIMU  BO3MOXKHOCTSAIMH  37I0POBbsSI  IIPEAYCMAaTpPUBAETCS  HUCIOJb30BaHHE
TEXHUYECKUX CPENICTB, HEOOXOJUMBIX UM B CBSI3U C UX MHJIUBUYaTbHBIMUA OCOOCHHOCTSIMU;

— MPU HEOOXOAMMOCTH I O0YUYaIOIIUXCs C OTPAHUMYEHHBIMU BO3MOXKHOCTSIMU 370POBbS
W HHBAIMIOB TpOLEAypa OICHUBAHUS pPE3yJbTAaTOB OOy4YEHHS MO TUCIHUILUIMHE MOXKET
MIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tponienypa oneHUBaHUS pe3yIbTaTOB 00yUYEHUSI HHBAINU/OB U JIUIl C OTPAHUYEHHBIMU

BO3MOXKHOCTSIMM ~ 3/I0pOBbS 1O JAWCHUIUIMHE  (MOAYIIO)  TIperycMaTpuBaeT
npeaocraBieHre nHpopmanuu B popMax, aJaiTUPOBAHHBIX K OIPAaHUYEHHSIM UX 370POBbS U
BOCIIpHATHSI HH(pOpMaIUK:

Jlist a1y ¢ HapyIIeHUSMU 3pEeHUs:

— B I1€4aTHOHM (hopMe yBEIMUYEHHBIM HIPHPTOM,

— B opMe 3IIeKTPOHHOT OJJOKYMEHTA.

JUist a1 ¢ HapyIIeHUsAMU CiTyXa:

— B IIe4aTHOU (opMme,

— B hopMe 3IIeKTPOHHOT O JOKYMEHTA.

Jns nui ¢ HapyIIeHUs MU OTIOPHO-ABUTAaTEIbHOIO anmnapara:

— B IleyaTHOU (opme,

— B (hopMe 3JIEKTPOHHOI' O JOKYMEHTA.

JlaHHbIi IepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT'CHTA
00yYaroIIMXCS.

5. IlepeyeHb OCHOBHOIi 1 IOMOJTHUTEJIHLHOM YUeOHOI TUTEPATYPHI,HEO0X0TMMOH
JJISI OCBOCHUS AMCUMILIMHBI (MOXYJIs1).

5.1 OcHoBHassIUTEpATYpA:
1. I'munka, H. JI. O6mas xumus [Tekct]: yueonuk / H. JI. I'munka; nmox pen. B. A. ITonkosa, A.
B. ba6kogsa. - 19-e¢ u3z., nepepad. u gom. - Mocksa: FOpaiit, 2014. - 900 c : un. - (bakamasp.
bazoBerit kypc). - bubmmorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. Ipecc, . A. OcHoBBI 00111e#1 XUMUU [DIIEKTPOHHEBIN pecypc] : y4ed. mocodrue — DIEeKTPOoH.
nan. — Cankrt-IletepOypr: Jlans, 2012. — 496 c.
Pexxum noctyma: https://e.lanbook.com/book/4035#authors
3. 'muuka H.JI., O6mmas xumus [DneKkTpoHHbIH pecypc] : B 2-X T. : y4eOHHUK JJIsS aKaJeMUYSCKOTO
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https://e.lanbook.com/book/4035#authors

OakanmaBpuata . T. 1/ H. JI. 'nunka ; mox pen. B. A. [Tonkosa, A. B. babkoga. - 20-e u3z., nepepad.
u jgomn. - Mocksa : FOpaiit, 2018. - 353 c.
Pexxum momycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

4. I'muuka H. JI.,001mas xumus [DJIeKTpOHHBIN pecypc] : B 2-X T. : y4eOHUK JJ15 aKaJeMUYECKOT 0
OakamaBpuata . T. 2 / H. JI. 'nunka ; mox pen. B. A. ITonkosa, A. B. babkosa. - 20-e u3z., mepepad.
u goi. - Mocksa : FOpaiit, 2018. - 379 c.

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

5.2 JlonotHUTEIbHAS JIUTEPATypAa:
1. Bonsxun B.B.,06mas xumusi. U36pannsie riiaBsl [Tekcer] : yaeOHOE mocoOue sl CTYEHTOB
By30B / B. B. Bonbxus. - 3. 2-e, nepepad. u nom. - CII0. [u ap.] : Jlans, 2008. - 378 c. -
(YueObuuku 11 By30B. CriennanibHas uTepatypa). - bubmmorp.: ¢. 335. - ISBN 9785811408313
: 539.00.
2. Tonanosa O. B., Xumus okpyxaroreit cpenst [Tekcr] : yaeOHOe mocodue aJisi CTyIeHTOB
By30B / O. B. Tonanoga, JI. A.Ilumuesa. - Cankrt-IlerepOypr [u ap.] : Jlans, 2013. - 159 c. :u.
- (YueOnuku 111 By30B. CrienuansHas Juteparypa). - buommorp.: ¢. 158. - ISBN
9785811415045 : 399.96.
3.. Tonanosa O. B. Xumust okpyxaromieii cpensl [ DIeKTpoHHBIH pecypc] : yaedHoe mocobdue / O.
B. Tonanoga, JI. A. [Tumuesa. - 3-e u3x., crep. - Cankr-Ilerepoypr : Jlans, 2017. - 160 c. -
https://e.lanbook.com/book/90852#authors.

Jly1 0cBOEHUS AU CLUIIIIMHBI MHBAIWAMH U JIUL[AMU ¢ OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbsI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BH/JIE€ B JIEKTPOHHO-
6ubaoTeunbIx cucremax «Jlaub» u «tOpai».

5.3. llepuoanyeckue U31aAHNS:
«I"eoxumusiy, «I'eodkomnorusiy, « KypHai o01mel Xumuny», « XUMUsI 1 )KU3Hb- X X] BeK».

6. IlepedeHb pecypcoB HH(POPMAINHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH
«MHTepHET», B TOM YHCJIe COBPpeMeHHbIe MPodeccHOHAIbHbIE 0a3bl JaHHBIX U
nH(popMaLHOHHbIE CIPABOYHbIE CHCTEMbI HE0OXOAUMBIX /IJIS1 OCBOEHHUSI
AMCUMILIMHBI (MOXYJIA).
[Toptan oTkpbIThIX HaHHBIX Poccuiickoit enepanuu https://data.gov.ru
baza nanneix Hayunoi snextponnsiii oubmmoreku eLIBRARY .RU https://elibrary.ru/
3. ba3pl maHHBIX W aHaJIUTHYECKHE NyONMKanmuu «YHHBEpPCUTETCKas WH(OpManoHHAS
cucrema POCCHSI» https://uisrussia.msu.ru/

=

N

4. XUMUYECKHI KaTaJor: XuMHUYeckue pecypchl Pynera http://www.ximicat.com/

5. Tlopran GyHIaMEHTAILHOr 0 XUMHUYECKOro oopasoBanust Poccru_
http://www.chemnet.ru

6. XuMuK: caiiT 0 XuMuu LIt XUMUKOB http://www.xumuk.ru/

7. Xummnueckuii cepsep http://www.Himhelp.ru

7.MeToauveckue yKa3aHus 1Ji1 00y4al0IINXCH 10 OCBOCHUI0 THCHMILINHBI
Teopernyeckne 3HaHMA 1O OCHOBHBIM pasfenam Kypca “XuMusa~’ — CTYIEHTBI
NpUOOpETAIOT Ha JICKIHSIX, MPAKTUYECKHX U JaOOpaTOpHBIX 3aHATHAX, 3aKPEIISIOT U
pacIIupsIIOT BO BPEMSI CAMOCTOSITENIbHOU PadoTHI.

J171s1 BBITTOJTHEHUS! CaMOCTOSITENIbHOM paOOThl CTYAGHTAMH M CIOJIb3YIOTCS:

e Meroauyeckue  pEeKOMEHJAUMM K  OpraHM3alMd  ayJuTOPHOM W BHEAyAUTOPHOMU

(caMocTOsATENHHOI) paboOThl CTYAEHTOB: MeToAandeckue ykazanus / cocT. T.II. Ctopoxenko, [1.b.

[Tounnok, A.B. becnanos, H.B. Jlo3a - Kpacuomap: Ky6auckwuii roc.ya-t, 2018, 89c.
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
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e Kyzuenosa C.JI., Cropoxenko T.II../ JlabopaTopHblii mpakTUKyM 10 Kypcy Xumus (ays
cryneHToB HampaBieHus noaroroBkn-05.03.02-I'eorpadus),Kysnenosa C.JI., CroposkeHKO
T.I1../ JTabopaTopHbIif IPaKTUKYM 110 Kypcy XuMus (1715 CTYZACHTOB HaIlpaBJIeHUs

noarotoBku-05.03.02-T"eorpadus),yrBepxacHubie kadeapoit oOiieil, HeOPraHMIeCKOH XUMHH U
HNBTBX, npotokon Ne 7ot 22.06.2017 r, B KOTOPBIX MPEACTABICHBI METOAUYECKIE PEKOMEHIAINH 110
pEIICHHIO 3aJia4, Pa3HOYPOBHEBBIC BOMPOCHI W YIPAXKHEHUS, MPOOJIEMHBIC 33jaHus, JTabopaTopHbIe
paboTHhL.

e [loaroTroBka K TEKyIlIeMYy KOHTPOJIIO, IPOMEXYTOUHOW U TOCYIapCTBEHHOM UTOTOBOM aTTECTALUU:
Metonnueckue ykazanus / B.B. MunenkoBa, A.B. MamonoBa, A.B. KonoBanoBa. — Kpacuozap:
Ky06anckwuii roc. yu-t, 2018

Camocmosmenvhas padoma TPOBOAUTCS C LEIbI0 3aKPEIUIEHUS U CHUCTEMaTHU3alUU

TEOPETUUECKUX 3HAHUM, (POPMUPOBAHMSI TPAKTUUECKUX HABBIKOB.
CamocrosTenbHas pa00oTa BKIIOYAET!
e 1popaboOTKa U MOBTOPEHUE JIEKIIMOHHOI'O MaTepualia, MaTepuaia yueOHON HHayuYHOH

JUTEPATYPBI;

® [OJTOTOBKA K JJAOOPATOPHBIM M CEMHUHAPCKUM 3aHSTHUSM;
® BBINOJHEHUE UHANBUIYAJIbHBIX 3aJaHUH (IIOANOTOBKA K PELIEHHIO 3a/1a4 U TECTOB.)
® [IO/ArOTOBKA K TEKYIIEMY KOHTPOJIIO.
B pamkax caMoCTOSATEIbHOM MO3HABATEIbHON ASSITENBHOCTU CTYIEHTaM TaKXKe
IIpe/JIaraeTcsi U3y4yuTh HEKOTOPbIE pa3Jieibl, HE BOLIEAIINE B JEKIIMOHHbIN KypC.
Ha camocmosmenvroe usyuenue 6bIHOCAMCA MeMbl:
['eoxumuyeckas kiaccupukanus BeLecTB
OuuncTKa BEIIECTB
MexxMOoneKyIsIpHbIe CUJIbl B3aUMOJIE CTBUSL.
OcMmoc B mpupoje
Poue rusposnm3a B npoiiecce BHIBETpUBAaHUS TOUB. KHCIOTHOCTH MOYB.
[Tpuponusie 6ydepHbie CHCTEMBI.
Koppo3zus meramios.
O30H. CriocoObI moTydeHHs U CBOKWCTBA 030HA. PoJh 030HA B mpupo/Ie.
XUMHYECKHM COCTaB MPUPOAHBIX BoA. JKECTKOCTb BOABI M METOABI &
YCTpaHEHHUS.
10. Bonoponusie coenunenust pochopa. IKOIOrHUECKHE MPOOIIEMBI.
11. Koppo3zus MeTanioB. 3amuTa OT KOPPO3UH.
12. V3BecTKOBaHME U THIICOBAHHE TIOYB.
13. CriocoOb1 0OHapYKEHUS pagriOaKTUBHOCTH

Paboma c koncnekmom nexyuii

Jlekyuu— ¢opma yuyeOHOro 3aHATUS, LEIb KOTOPOIO COCTOMT B PacCMOTPEHHUH
TEOPETUUYECKUX BOMPOCOB M3JaraeMod IMCLUUIUIMHBI B JIOTMYECKH BbIAEp)KaHHOW ¢opme. B
coctaB Y MM neKIMOHHOTO Kypca BKIIIOYAIOTCS: Y4€OHUKH KOHCIEKTHI JIEKINI B MIEYaTHOM WJIH
JIEKTPOHHOM BHJaX; TECTbl M 3aJaHMs IO OTAEJIBHBIM TemaM Jjekuuil. Ha nexnusx narotes
CHCTEMAaTU3UPOBAaHHbIE OCHOBBI 3HAHUHM, M3JaraloTCs IJIaBHbIE MPOOJIEMBbI COOTBETCTBYIOLIMX
pa3fesioB XMMHUHU, Pa3BUBAETCS TBOPUECKOE MBILUIEHUE CTYJEHTOB U ONPEAEIAETCs Iporpamma
MIPAKTUYECKUX U BHEAYAUTOPHOM CaMOCTOATEIbHONU PabOThI.

BaxupiM  kputepuem B paboTe ¢  JIEKIUMOHHBIM  MaTepuajgoM  SBJISETCA
MOJIFOTOBKA CTYJICHTOB K CO3HATEJIILHOMY BOCIIPUSTHUIO IIPENoAaBacMoro
matepuana. Ilpm  moxroroBke  cTydeHTa K JIEKIUM ~ HEOOXOJUMO,  BO-TIEPBBIX,
NICUXOJIOTUYECKH HACTPOUTHCA Ha ITY pabory, OCO3HaTh HEOOXOIUMOCTb ee
CHCTEMAaTHYECKOT 0 BBITIOJTHEHHUS. Bo-BTOpBIX, HE00X0IMMO BBIIIOJITHEHUE
MO3HABATEJIbHO-TIPAKTUYECKOW  JIeATEIbHOCTH  HAKaHyHE  JIEKIUU (mpocMaTpuBaHue
3amuceil mpeablAylied JeKIUH sl  BOCCTAHOBJEHMS B MaMATH paHee H3YYEHHOIO
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MaTepuaia; O3HAaKOMJIEHHE C 3aJaHusSMU JUIsI CaMOCTOSTEIbHOM pPaboThl, BKIIOYEHHBIMU B
Iporpammy, Nox0oop JIUTEPaTyphl).
[MonroroBka K  JIeKIMM  MOOWIM3YyeT  CTYAEHTa Ha  TBOPUYECKYyl0  padorty,

[JIABHBIMM B KOTOPOM  SIBJSIFOTCS ~ YMEHHs  ClIyllaTh, BOCHPUHHMMATH,  3alMCHIBATh.
3anuceIBaHUE JIEKIIMU — TBOPYECKUI IIPOLIECC. 3aIIUCh JIEKIUN KpaliHe

Ba)KHA. OTO TO3BOJISIET  HAQJONTO  COXPAaHHTh  OCHOBHBIC  TIOJIOKEHHUS  JICKIHH;
CIIOCOOCTBYET  MOAJEPKAHHIO BHUMAaHMUS; CIIOCOOCTBYeT  JyylleMy  3allOMHHAHHUSA
Matepuana. Jlusg a¢dexktuBHON paboThl C  JIEKIMOHHBIM  MaTepHaloM HEO0OXOIUMO
3adukcHpoBaTh HA3BaHWE TEMbI, IUIAH JIGKIIMM W  PEKOMEHJOBAaHHYIO JIUTEPATypy.
ITocne 3TOTO HPUCTYATh K 3aITuCH Co/Iep)KaHuUs JICKIHH.
B ohopmieHnn KOHCITEKTa JEKIHUN BaXXHBIM MOMEHTOM SABIISIETCS
HEOOXOIUMOCTh  OCTaBIATH  IOJIsA, KOTOpPBIE  HOTPEOyrOTCA I TOCIeRyroIe
paboThI Ha/T TEKIIMOHHBIM MAaTEPHAJIOM.

JInst MOATOTOBKM K JIGKIMSM HEOOXOTUMO HM3YyYUTh OCHOBHYIO M JOMOJHUTEIBHYIO
JUTEpaTypy IO 3asABJIEHHOH TeMe M OOpaTHTh BHHMaHHE Ha T BOIPOCHL, KOTOpHIE
MPEJIATal0TCsl K PACCMOTPEHHIO B KOHIIE KaXKIOH TEMBI.

[IpocMOTpeTh KOHCIIEKT HEOOXOOMMO Cpa3y IOocie 3aHATHH, OTMETUTh MaTepuall
KOHCIIEKTa JIEKIMH, KOTOPBI BBI3BIBACT 3aTPYAHEHUS JUIs NMOHUMaHUs. llombiTaThcs HaWTH
OTBETHl Ha 3aTPyJHHUTEIBHBIC BOIPOCHI, HCIIONB3YS PEKOMEHAyeMyro juTepatypy. Ecmm
CaMOCTOSTENIbHO HE yHaercs pa3o0paThcs B Marepuaie, CHOpMYIMpOBaTh BOHPOCHI U
00paTHTBHCS 32 IIOMOIIBIO K MPETIOAABATENIO Ha KOHCYJIBTAIUY HITH OV KaiIIen JIeKInH.

PerynsipHo oTBOIUTH BpeMs /Il IOBTOPEHUS MPONUICHHOTO MaTepuaa, IpOBEpss CBOH
3HAHMS, yMEHUS U HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

KoHTponb 3a BBIOJHEHHWEM CaMOCTOATEIBHONH pPabOThl MPOBOAMTCS NPH H3YyYCHUU
Ka)KJI0M TEeMbI JUCLUILUIMHBI HA CEMHUHAPCKUX M J1a0OPAaTOPHBIX 3aHATHSAX.

Tloozomosxa k 1abopamopHbimM paboman.

Jlabopamopuvle 3ansmusi — COCTaBHAs 4YacTh Y4eOHOro mpoiiecca, rpyrmoBas ¢Gopma
y4eOHBIX 3aHATUH, HAIIPABJICHHAS HA Pa3BUTHE CAMOCTOSTEIBHOCTH yYaIIUXCs U MPUOOpETCHHE
YMEHH ¥ HABBIKOB OJKCIEPHUMEHTAIbHOW pPabOThI, TO3BOISIOMUX CTyJEHTaM pPa3BUTh
po(hecCHOHANBbHYI0 KOMIETEHTHOCTh, TPUMEHHUTh Ha TMPAKTHUKE TOIYYEHHBIC TCOPETUYECKUE
3HAHUS.

BrimonHeHne 1abopaTOpHBIX PadOT CTYACHTAMHU JOHKHO YIOBJICTBOPATH CICIYHOIIHM
TpeOOBaHMSIM:

. CTYIEHTHI JIOJDKHBI IOHUMATh CyTh OIBITA (IKCIIEPUMEHTA) M 3HATH ITOCIEI0BATEIIEHOCTD
BBIMOJIHEHUS OTJEJIbHBIX OMepaluii M0 HHCTPYKLUU;

*  CcOOJIIOJIATh TO3UPOBKY PEAKTUBOB H MpaBUiIa pabOThI C HUMU;

*  yMeTh cOOMpaTh MPUOOPHI IO PUCYHKAM (CXeMaM) U MPAaBHJILHO paboTaTh C HUMHU;

*  HEYKOCHUTEJHHO BBINOJHATH MpaBWJIa TEXHUKH OE30MacHOCTH TpU OOpamleHHuH C
obopynoBaHUEeM, TPUOOPAMH U PEAKTUBAMU;

® TPaMOTHO OQOPMIIATH OTYET O IPOBEACHHOI dKCIEPUMEHTAIBHON paboTe

B xonme camMomoArotoBKM K J1a0OpPaTOPHBIM 3aHATUSAM CTYIOCHT JOJKEH W3YYHUTh
COOTBETCTBYIOIIUI pa3zies yueOHUKa, KOHCIEKT JIEKIUHA U onucaHue jJabopaTopHOM paboThl B
y4eOHO-MEeTOJMUECKOM TOCOOUH 11 TabOpaTOPHBIX paboT M0 XUMHUH.

Jrobass nmabopatopHass paboTa BKIIOYACT IIYOOKYHO CAMOCTOSTEIBHYIO IHPOPabOTKY
TEOPETUUECKOT0 MaTepHala, U3y4YeHUE METOIUK MPOBENECHUSA U IIAHUPOBAHUE DKCIIEPUMEHTA,
OCBOCHHE M3MEPUTENIBHBIX CPEACTB, 00paOOTKY W HHTEPHPETAIMIO AKCIEPHUMEHTAIbHBIX
JTAaHHBIX.

Ilepen mocemenuem nabopaTopuu  HEOOXOOUMO  HM3YUYUTh TEOPUIO  BOIPOCA,

npeamnoaracMoro K HUCCICAOBAHUIO, O3HAKOMHUTBLCA C PYKOBOJACTBOM IIO COOTBGTCTBYIOHIeﬁ
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paboTe ¥ MOATOTOBHUTH MPOTOKOJI MTPOBEACHUS paOOTHI, B KOTOPBINA 3aHOCUTCS:
e Ha3BaHue paboTHI;
®  3aroTOBKH TaOJUI AJIs 3aI0JTHEHUS SKCIIEPUMEHTAILHBIMU JaHHBIMH HAOJI0ICHUI;

® ypaBHEHUS XMMHUYECKUX PEaKIUi MPEeBpaNICHHI, KOTOPBIC OYIyT OCYIIECTBICHBI IIPH
BBITIOJITHCHHH SKCIICPUMECHTA,
e pacyeTHbic POPMYIIHI.
OdopmieHre 0TYETOB JODKHO TPOBOAUTHCS MOCIIE OKOHYAHUS pa0OThI B Ta0OPATOPHUH.
Otyer mo mabOpaTopHON pPadOTe CONEPKHUT TEOPETHUECKYI0 M DKCIHEPUMEHTAIHHYIO
4acTh. B TeopeTHYeCcKON YacTh HM3JIararTcs TCOPETHYECKHE OCHOBBI M3yYaeMbIX XHMHYECKUX
MPOI[eCCOB. B 3KCMEpUMEHTAbHOM 4YacTH TPHBOJUTCS I1€1b, HAa3BaHHE K METOJIUKA
BBITIOJTHEHHUSI XUMHYECKOTo OmbITa. [Ipr HEOOXOAMMOCTH MPUBOATCS PACUETHI K COCTABIISIOTCS
ypaBHEHHS XUMUYECKUX PEakIuil. B KOHIIE Ka)KI0ro OrbITa GOPMYIUPYETCST BHIBOJ.

J1J1s TOATOTOBKY K 3allIMTE OTYETa 1O JabopaTOpHOM paboTe ciaeayer mpoaHaTu3upoBaTh
IKCIIEPUMEHTAILHBIC  PE3yJIbTaThl, COMOCTAaBUTh WX C H3BECTHBIMH TEOPETHYECKUMHU
MOJIOKCHUAMU HWJIM CHPABOYHBIMH JaHHBIMHU, O606H.[PITB PE3YJIbTATHL I/ICCJIeI[OBaHI/Iﬁ B BHUJC
BBIBOJIOB 110 paboTe.

[Tpu 3amuTe MabopatopHOi pabOTHI (claye OT4eTa O €€ BBIMOJHEHUHN) CTYJCHT JOJDKEH
yMETh OOBSCHATH LENH, 3aJa4d, X0/ MIPOBEACHUS PadOThI, €¢ pe3yibTaThl, ClEIaHHbIE BHIBOJBI,
a TaK)K€ OCHOBHbIE KOHCTPYKTHBHBIE OCOOEHHOCTH MCIOJIb3yeMOro odopynoBanus. B mpouecce
MIPOBENICHUS OIBITOB CTYJIEHTHI PAaCHIMPSIOT CBOM IMPEACTABICHUS O BEIIECTBAX, X CBOMCTBAX,
COBEPIIEHCTBYIOT MPAKTHUYECKHE YMEHUS.

Tloozomoska x CEMUHAPCKUM 3AHAMUAM.

Cemunap Kak pa3BUBaWIas, akTHBHas ¢opma y4eOHOro Impolecca CIOoCOOCTBYET
BBIPAaOOTKE CaMOCTOSITEJIPHOTO MBINUICHHUS CTyIEHTa, (OPMHUPOBAHHIO HHGOPMAIIMOHHON
KyJbTYpbI, pa3BUTHIO PO(ECCHOHAIBHBIX HABbIKOB.

HpI/I INOATOTOBKEC K 3aHATHAM CEMHHAPCKOIo THIIA CICAYCT MCIOJIb30BaTh BCHO
PEKOMEH0BaHHYIO JIuTeparypy. [Ipexnae Bcero, CTyAEHTHI IOKHBI YSACHUTH MPENIOKEHHbBIN
INUIaH 3aHATHs, OCMBICIIMTL BBIHCCCHHBIC JIA O6CY)KI[€HI/I$I BOIIPOCbI, MECTO KaKJ0ro wus
BOIIPOCOB B PACKPBITUN TEMbI CEMHUHAPA. B Mpouecce MOATOTOBKH K CEMUHAPY 3aKPCILJIAIOTCA U
YTOUYHAKOTCA Y>KE HM3BCCTHBIC MU OCBAMBAKOTCA HOBBIC KaTCrOpHUU. CrankuBasich B Xoae
NOATrOTOBKH C HEAOCTATOYHO IIOHATHBIMH MOMCHTAMU TEMbI, CTYACHTBI HaXOAAT OTBCThI
CaMOCTOATCIIBHO HUJIN (I)I/IKCI/IPYIOT CBOM BONPOCHI JId MOCTAHOBKU U YIACHCHUA HX HAa CaMOM
CEeMHHApe.

Ha mepBoM 3Tare MOATOTOBKHM K 3aHATHIO CEMHHApPCKOrO THIIA CJIEAyeT BHUMATENIbHO
NPOYUTATh KOHCIEKT JICKIM, W3y4YUTh JICKI[MOHHBI Marepuai, MpoOJeMbl W BOIPOCHI,
OCBEIIABIIMECS Ha JICKIIMOHHBIX 3aHATUSAX. [IpH 3TOM Ba)KHO OOpaTHTh BHHMMaHUE Ha Hay4dHbIC
KaTCropuu, MOHATHA, ONIPECACIICHUSA, KOTOPBIC MCIIOJIB30BAJI JICKTOP AJIA PACKPBITUA COACPKAHUSA
TeMEL Ilociie BHUMATEIBHOTO HN3Yy4YCHHA KOHCIICKTA JICKL[I/Iﬁ " YACHCHUA CMBICJIA U COACPKAHUA
OCHOBHBIX TOHSTHM ¥ BOMPOCOB TEMBI MOXXHO O00pamarbCcs K HAyYHO-TEOPETUYECKOMY
M3YYSHHUIO MaTepuaa 1o JaHHOW TeMe, podieme.

Bo Bpemsi 3aHATHA CEMHUHApCKOTO THUIIA IMPENojaBaTellb ONPANIMBAET CTYJEHTOB IO
BOIIpoCaM, 3aJaHHbIM Ha JaHHOC 3aHATHC. BOHpOCbI 00BABIISIOTCS IMpernoJgaBarcjicM Ha
NpEOBIIYIIEM CEMHHAPCKOM 3aHATHM M, KaK IIPaBWIO, OHU KOPPEIUPYIOTCSI C BOIIPOCAMHU,
cofiepXallMucsS B COOTBETCTBYIOIIEH TeMe yuyeOHOH mporpaMMmbl, HO IpenojaaBaTellb BIpaBe
3aaaTb WU HCEKOTOPBLIC APYTHUE€ BOIIPOCHI, OTHOCAIIMECA K TEME CEMHMHapa M YyKa3aTb, Ha 4YTO
CTYACHTaM CJICAYCT 06paTI/ITB 0c000€ BHUMaHHE IIpU IMMOATrOTOBKE K CICAYIOIIEMY 3aHATHIO.

3aHATHS CEMHUHAPCKOrO THUTA MOTYT MPOBOJUTHCS B opMe CBOOOTHOM AMCKYCCHU TIPU

AKTUBHOM Y4YaCTUM BCEX CTYIACHTOB. B Takmx ClIydadX Yy KaxXIOoro CTyaAC€HTa HMECTCA
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BO3MOKHOCTb IIPOABHUTL CBOM IMO3HAHMA: JOIIOJHATH BBICTYIIAIONIUX, HC COrjlalliaThbCAd C HUMU,
BBICKA3bIBATh AJIbTCPHATHUBHBIC TOYKH 3PCHHUA U OTCTAMBATh UX, ITOIMIPABJISATH BBICTYIIAIOIUX,

3a/1aBaTh UM BOIIPOCHI, IPEJIaraTh I 0OCYKIEHUS HOBBIE MIPOOJIEMBI, aHATTM3UPOBATh
MPaKTUKY IO PaCCMaTPUBAEMOMY BOIPOCY.

BaxxHeWmmM 37€MEHTOM CaMOCTOSITEIBHOW pabOTHI SIBISETCS MOJATOTOBKA K PEHICHHUIO
3a7a4 W TectupoBaHuio  [IporpamMMmMoill  AMCUMIUIMHBI  MPEAYCMOTPEHO  BBIIOJIHEHHUE
MPaKTUYECKOr0 3aJaHus: pPElIeHUs] 3a/ady, TeCTOB. BakHO MOMHHUTBH, YTO pEIICHHE KaxKJOi
3a/1aud WJM MPUMEpa HYKHO cTapaThCs JOBECTH A0 KOHIA. [1o HepelleHHbIM MM HE 10 KOHIIa
MOHATHIM 33/1a4aM U TeCTaM 00s13aTeIbHO MPOBOASATCS KOHCYJIBTAIUH TTPENO1aBaTENs.

KonTponbHast paboTa U TECThI BHIMOTHAIOTCS B (OpME MUCHbMEHHOTO OTBETA Ha BOIMPOC
3aanus Wiu  pemeHus 3amadyd. CoaeplkaHWe TOATOTOBJICHHOTO CTYICHTOM OTBETa Ha
MOCTABJICHHBIA BOIMPOC JOHKHO IMOKa3aTh 3HAHUE aBTOPOM TeopuH Bompoca. Ilpaktuueckue
3a/1aHus], BBIHOCUMbIE HA KOHTPOJIbHYIO pa0OTy MJIIM TECT, COCTABJICHBI HA OCHOBE YIIPAXKHEHUN U
3a/1a4, BBIMOJIHIBIIMXCS B TEUEHUE ceMecTpa. PekoMeHayeTcs BEpHYThCSA K 3TUM YIPaKHEHUSIM
U YTOYHUTHh HX BBIOJIHEHHWE MPH MOATOTOBKE K KOHTpOJIbHOW pabote (Tecty). Cnemyer
o0paTUTh BHUMaHHE HA TO, YTO BBHINOJHIEMOE 3aJaHHE JOJDKHO OBITh MOJIKPEIIEHO
OOBSICHEHHMEM TOr0 MJIM HMHOrO IpeanaraeMoro pemeHus. [Ipu Haimduu BOHpPOCOB, Mepen
KOHTPOJILHOM paboToM (T€CTOM) HEOOXOAUMO TPOKOHCYILTUPOBATHCS C MPEIOIaBATEIIEM.

J171s1 BBITTOTHEHUS! MHANBUYabHBIX 33JaHUH CTYAEHTHI MOTYYal0T Y MIPETo aBaTes
BapyaHTa JOMAIIHEr0 33/IaHKs M B BUJEC MUCHbMEHHON paboThl 0GOPMIISIOT B OTAEIHHOM
TeTpaau. Mcrnonb3yloTess KOHCIEKT JIEKIH, METOJUYEeCKHE YKa3aHUS K J1a0 OpaTOPHBIM
3aHATUAM, PEKOMEH1yeMas JTUTepaTypa, UHTEPHET PECYPCHI.

Ilepeuens npednazaemvix cmyoeHmam 3a0anutl Ha camocmosamenvryio pabomy (13):
1. Hanwmcanue 51eKTPOHHBIX (GOPMYITT XUMUYECKUX IJIEMEHTOB.

2. llenmouku mpeBpalieHus KjIacCoB HEOPTraHMYECKHX COCTUHEHUH.

3. Pemenue 3amay no teme :OCHOBHBIC TOHATUS M 3aKOHBI XUMUH.

4. Pemenue 3aaa4 no teme :PacTBophI.

5. OKHMCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepen  BbIMOJNIHEHWEM  3aJaHUs  HEOOXOIWMO  CaMOCTOSITEIHHO  MPopadoTaTh
COOTBETCTBYIOIIUE Pa3/Ciibl PEKOMEHIYEMOW JIUTEPAaTypbl, OCHOBHBIC KAaTErOpUs W TOHSTHUS
JTUCIUTUIMHBI, 00paTUTh BHUMAHHE Ha KJIFOUEBBIE BOIIPOCH TEMBI.

3agaHusl BBIIOJMHSIOTCS CTYJAEHTaAaMHU IIOCJE€ HM3YyYEHHUs] COOTBETCTBYIOIIMX pa3/eiioB
TEOPETUYECKOr0 Kypca Ha CEMUHAPCKOM 3aHATHH.

[IpomMexxyTOUHBINH KOHTPOJIb OCYILECTBIISIETCS B BUJI€ YCTHOI'O 2K3AMEHA.
Iloocomoeka k ax3ameny.
K sK3aMeHy CTyIeHT JOMyCKaeTcs MpU yCIOBUH BBITOIHEHUS y4eOHOr o TIaHa:
®  IIOCCIICHHUE JICKIIHIA,
e  BBINOTHEHHE U 0pOpMIICHHE Ta0OpaTOPHBIX PaboT;
e  BBINOJHEHHUE JOMAIIHUX U MHIWBUIyaIbHBIX 3alaHU/ JJI CAMOCTOSTENIbHOMN
paboTHI;
e  OTYET M 3aIKUTa JJAOOPATOPHBIX 3aHITUH.

Bomnpocs! a1 HoAr0TOBKU K 9K3aMEHY COCTaBJISIIOTCS B COOTBETCTBHH C COJEPKAHUEM
JUCUUIIIMHBL «XHUMHUS », UMEIOTCA B paboueill mporpaMMe U BBIIAIOTCS CTYAEHTaM He I03/IHee,
4eM 3a MecsI] 10 OKOHYaHUS ceMecTpa. DK3aMeH cAaéTcs Mo OuiietaM, YTBEPKICHHBIC U
MoJINMMCcaHHbIe 3aBeAyro MM Kadenpoit. [Ipu moaroroBke kK sk3aMeHy 00s3aTebHO HE TOIBKO
MOBTOPSITH JIEKIIUH, HO M U3y4aTh MaTepHall IO YIeOHMKAM B COOTBETCTBHH C YKa3aHUSIMH,
ClleTTaHHBIMHU NIpernoJiaBaTeneM Ha jekiusax. [loMmumo Toro, cienyer BHUMATEIbHO U3YYUTh U
oopMieHHBIEC TAOOpATOPHBIEC PAOOTHI.

Jns ycrnemHoro OCBOGHHMS IUCHUIUIMHBI MHBATUIAMU M JMIIAMH C OrPaHUYEHHBIMU

BO3MOKHOCTSMU 30POBbsA 00JIbIIIOE 3HAYECHHE HMEET WHAUBUAYAJIbHAs yqe6Ha;1 pa60Ta
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(KOHCYNIbTALUN ) — TOMOJIHUTEIFHOE Pa3bsiCHEHNE y4eOHOr0 MaTepralia.

I/IH,I[I/IBI/II[yaJ'IBHBIe KOHCYJIbTAllUU I10 IPCAMCTY ABJIAIOTCA BA’KHBIM Q)aKTOpOM,
CHOCO6CTByIOIJ_lI/IM HHAWBUAYAJIHU3aAlIUH 06yqu1/1;1 H YCTAaHOBJICHHIO BOCIIMTATCIIbHOI'O KOHTAKTa
MCXKIY MMpCrnoaaBaTejIcM U 06y‘laI-OH_II/IMC$I HWHBAJIMIAOM HJIM JIMIOM C OI'PAaHHUYCHHBIMHA
BO3MOKHOCTAMU 300POBbs

8 IlepeueHb HH(OPMANMOHHBIX TEXHOJIOTHI{, HCTIOJIb3YeMbIX MPUOCYIIIECTBICHUHU
00pa30BaTeIbLHOI0 NMpPoLecca Mo JUCHMILVIUHE (MOAYJI10) (TPH HEOOX0AMMOCTH)

8.1 IlepevyeHb HEOOXOAMMOI0 IPOrPAMMHOIO OGeceYeHusl.
B mpornecce OCBOCHUA AU CHHUITIIMHBI HCIIOJIb3YCTCA CcIeayromee IMPOrpaMMHOC
obecrieuenue: Microsoft Windows 8, 10,Microsoft Office Professional Plus

8.2 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

Kaxnpii  oOydarommiics B TeuyeHHe Bcero nmepuoga oOydeHust oOecreueH
VH/IMBUyaJIbHBIM HEOT PAHHYEHHBIM JOCTYIIOM K DJICKTPOHHO-OMOIHMOTEYHBIM CHCTEMAM:
1.OnekTponnass  OubnmoreyHas  cucrema  «YHuBepcuterckas — OmOimoreka  ONLINE»
(www.biblioclub.ru)

2.DnexTpoHHas OubaroTeuHas cucrtema u3narenscra «Jlanpy (http://e.lanbook.com)
3.DnekTpoHHas OubnmuoTeunas cucrema «FOpai» (http://www.biblio-online.ru)
4.9OnextponHas oubaroreunas cucrema «<BOOK.ru»  (https://www.book.ru)

5.0nekTpoHHas oubmmoreunas cuctema «ZNANIUM.COM» (www.znanium.com)

9. MarepuajbHo-TexHHYeckasi 0a3a, HeoOXoaumasi [JJsl  OCYLLECTBJICHUS
00pa3oBaTeILHOIO MpoLecca Mo JUCHUILIUHE (MOAYJTI0)
st ocBoeHUs1 y4yeOHOW TUCHUIUIMHBI B Tpolecce oO0ydeHus HeoOXoauMa MaTepualibHO -
TEXHUYCCKast 6333, COOTBCTCTBYHOIIASA I[eﬁCTBYIOIIIHM CaHUTAPHBIM U IPOTHUBOIIOXKXAPHBIM ITpaBUJIaM
Y HOpMaM:

MatepraibHO-TeXHUYECKOE 00ECTICUeHHE TUCITUTIITIHBI

Ne Bun pabor
(MOmyJIs1) M OCHAIIIEHHOCTD

1. JlekmoHHbIE 3aHATUSA VYyeOHast ayuTopust 17151 TPOBEICHUSI 3aHATUIN JICKIIMOHHOTO
tuna 211 ( 350040 r.KpacHonap, yn. CtaBpomonbckas, 149),
OCHAIIICHHAs] KOMIUICKTOM Y4eOHON MeOeblo,
MYJIbTUMEIUMHON TEXHUKOU C BBIXOAOM B MHTEpHET,
BHJICONPOEKTOPOM, IKPAHOM,

MIPEoIaBaTeIbCKOW TPHOYHOM, HOYTOYKOM, MEJTOBOM JTOCKOM.

2 [Ipaktuueckue 3aHsATHS | YueOHast ayAUTOPHS I TPOBEACHUS 3aHATUM JIEKIIMOHHOTO
tuna 211 (350040 r.Kpacuonap, yn.CraBpononbckas, 149),
OCHAII[eHHAasI KOMIIJIEKTOM yueOHOI Mebelblo,
MYJIbTUMEIMINHON TEXHUKOMN C BBIXOJIOM B IHTEpHET,
BUJICONIPOEKTOPOM, SKPAHOM, MIPENOIaBaTeNIbCKON TPUOYHOMH,
HOYTOYKOM, MEJIOBOH JOCKOM.
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3 JlabopaTopHble 3aHITHS

VYuebHas nabopaTtopus no xumuu — aya. 439, xopn. C (350040
r.Kpacuonap yn. CraBpononbckas, 149), ocHamennas
KOMIUJIEKTHBIM J1a0 OpaTOPHBIM 000y 10BaHHEM:

HlIxad BHITHKHON KA BRITSHKHOM AepeBsHHbIi, pH-metp leki,
Bechl Taboparopubie ACOMIW, xonoaunbHuk "Uuaesut",
mkad cymmnsHbI LHC-80-01 CITY, nauTku 31eKTpHYecKue,
Ha0OpBl XUMUUECKOM MOCY 1Bl U PEAKTHBOB.

VYuebnas naboparopus no xumuu — aya. 430, xopn. C (350040
r.Kpacuomap, yin. CraBpononbckas, 149), ocHaieHHas
KOMIUJICKTHBIM J1a0 OpaTOPHBIM 000pYy/10OBaHUEM:

[Ikad BeITDKHON HepeBsHHbIH, pH-merp leki, pH-merp
Okcnept-001-1,  Becw! mabopatopusie Leki B6001, mkad
cynmnbHbii - 1IC-80-01 CIIY, T1UIMTKH 3JEKTPUYECKHE,
Ha0Opbl XUMUUYECKOM MOCYIbI U PEAKTUBOB.

4 I'pynnoBsie
(MHAMBUyaTbHBIC)
KOHCYJIbTalllH

VYyeOHast ayquTopust 17151 TPOBECHUS 3aHATUH CEMUHAPCKOTO
tuna 209, 212 (350040 r.Kpacuonap, yin. CtaBpomnosbckas,
149), ocHalieHHass KOMIUIEKTOM y4eOHOH Me0elblo , HOyTOyKOM
C BBIX0OJIOM B IHTEpHET, MEJTOBOM JTOCKOIA..

5 Texy it KOHTPOH VYyeOHas ayuTOpHs IS IPOBEACHUS 3aHATUIH CEMUHAPCKOI0
Y POIIb, tuna U209,1212 (350040 r.Kpacuogap, yn.CtaBporonbckas,
IPOMEKYTOUHAS .
aTTeCTALHS 149), ocHalieHHas! KOMIIJIEKTOM y4eO0HOM MeOelbIo , HOyTOYKOM
C BbIX0JIOM B UHTEpHET, MEJTOBOW JTOCKOM.
6 CamocrosATenbpHas KabOunets! aiis camocrosTenpbHor padotsl 209 u 1212
pabora (350040 r.Kpacnogap, ya.CraBpomnosbckas,

149),ocHarnieHHbIE KOMITBIOTEPHOM TEXHUKON C BO3MOKHOCTBIO
MOJKITFOYCHHS K ceTh «HTepHET», MpOorpaMMoi SKPaHHOTO
YBEJIMYCHHSI U 00€CIICUCHHBIHN TOCTYIIOM B 3JICKTPOHHYIO
nH(}OPMAITMOHHO-00pa30BaTEBHYIO CPEAY YHUBEPCUTETA.

I'pynnoBeie (MHAMBHUAYANIbHBIE) KOHCYJbTALUH , TEKYIIUHA KOHTPOJb U IPOMEXYTOUHAs
aTTECTALMs MPOBOISATCSA B AYAUTOPHUSAX B COOTBETCTBUU C PACIIHCAHUEM.
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