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1. Henu v 3a1a4m U3ydeHUsl JUCHUILTHHBI (MOIYJIs1)
1.1 lleab ocBOEHUSI AUCHUTIMHBI
Lenp u3ydeHus TUCIUTUIHHEI SBISIETCS (JOPMHUPOBAHKE Y CTYACHTOB OOIIETO
MPEACTABJICHUS O CTPOCHUH BEIIECTB, UX XUMUYECKUX CBOMCTBAX M 3aKOHOMEPHOCTSIX
MIpEeBpaIICHUH, YTO TIOJDKHO 00eciednTh (OPMHUPOBAHKE IIEIOCTHOTO HAYYHOTO MUPOBO33PEHUS,
TEOPETUYECKOTO MBIIIJICHUS U TIOBBIIICHUE KYJIbTYPHOTO YPOBHS CTYACHTA, O0YUYaIOIIUXCS 110
TEXHUYECKUM CIICIIHAIBHOCTSIM.

CdhopmupoBaTh 3HaHUST OCHOBHBIX TOHSATHH U 3aKOHOB XUMHUH, CBOWCTB
BAKHEWIINX BELIECTB, OKPYKAIOLIMX YEJI0BEKA B IIOBCEAHEBHOM KU3HU, IPUPOJIE,
IIPOMBIIIIEHHOCTH, IOHUMAHNE CYTH XUMUYECKUX NPEBPALLEHUNA, YMEHUN IPUMEHSTh
MOJIy4Y€HHBIE 3HAHMSI [IPH pEIeHUN TPO(EeCCHOHAIbHBIX 3a/1a4.

1.2 3agaun qUCHMIIINHBI

CdopMupoBarts y CTy1I€HTOB:

e 3HaHWE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEH MPOTEKAHNUS XUMUYECKAX MPOIECCOB;

® AHATM3UPOBATh U KIACCU(DUITMPOBATh XUMHUYECKHE CUCTEMBI U IPOTEKAIOIINE B HUX PEaKIUH,

e yMEHHE TPe/ICKa3hIBaTh CBOMCTBA BEUIECTB HA OCHOBE 3HAHHS WX CTPOCHHS U MPUHIIATIOB
XAUMUYECKUX MTPEBPAIICHUH;

e [IPE/ICTABIICHUE O HAHOOJIee TIIaBHBIX TOCTH)KEHUSX U TIPOOIeMax COBpEMEHHON XUMHUH, €€
MPAKTUIECKUX BO3ZMOKHOCTSIX;

® HaBBIKM DKCIIEPUMEHTAIBHOW paboTHl B JTabopaTopuy;

e yMeHHE paboTaTh ¢ yueOHOM, HAYYHOU M CIIPABOYHOM JTUTEPATYpOI

1.3 MecTo tucuMILUIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl
JucrunnuHa «XUMHsD OTHOCUTCS K 00s13aTenbHoi yactu bioka 1 "J{ucuummuae (Moxyn)"
yaeOHoro mana crienuaabHOCTH — 21.05.03 - «TeXHOomoTHsI re0IOrn4ecKoi pa3BeaIKkmny,
cnenuanuzanus «I eopusnyeckre METOAbI UCCIEA0OBAHNS CKBAKEH» U YUTAETCS B IEPBOM
cemecTpe U 0a3upyercs Ha MIKOJbHBIX 3HAHUSAX Kypca XUMHUH, PU3UKHU (Ta30Bble 3aKOHBI,
CTpOEHHE aToMa U Jp.) .

JlanHasi JAMCUMIUIMHA SABIISETCA MpeAulecTByomen Uit aucuumiuH — «['eomorusy,
«HedrenpompicioBas reojorusy, «KojJoruyeckas reopuznkay u ap.

B cooTBercTBUY ¢ pabouuM yueOHBIM IUIAHOM JUCHMILIMHA H3ydaeTcst Ha 1 Kypce o ouHoiM
¢dbopme oOyuenus. Bug npomMexxyTouHOM aTTecTaluu: K3aMeH.

1.4 TlepeyeHb NMIAHMPYEMbIX Pe3yJbTATOB O00yYeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMU OCBOeHHUsI 00Pa30BaTeIbHOI NPOrpaMMbl

N3yuenue naHHON yueOHON JUCHUIUIMHBI HAIPaBjIeHO Ha (JOpMUpPOBaHUE y OOyJaromuxcs
CJICAYIOIIMX KOMIIETEHLIUH:

Ko 1 HanmeHoBaHHe HHAUKATOpa* PesynbTaThl 00ydeHHUS 10 TUCIUIUTHHE
JOCTIKCHUS
KOMIETCHIIHI

OIIK-3. Crioco0eH MpUMEeHsITh OCHOBHBIE MOI0KEHHS ()YHIAMEHTATbHBIX €CTECTBEHHBIX HAYK U HAYYHBIX TCOPHI

[pY TPOBEJICHUU HAYYHO-HCCIIEOBATEILCKUX Pa0OT MO M3YUSHUIO M BOCIPOU3BOJICTBY MHHEPAIbHO-CHIPHEBOM
0a3sl

HOIIK-3.1. Brnanmeer OCHOBHBIMH | 3HaeT OCHOBHBIE 3aKOHBl XHMHUH, 3aKOHOMEPHOCTH

TIOJIOKEHUSMH (dyHIaMeHTaNbHBIX | MPOTEKAHUA XMMHUYECKHX MPOIECCOB, METOMIBI aHAIM3a

ECTECTBEHHBIX HAyK M HAYYHBIX TEOPHIA. XMMHUYECKHX BEHIECTB, XMMUYECKHX MPOIECCOB U HAYIHBIX
WCCIEI0BaHMI
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KOI[ 1 HAMMCHOBAHHC I/IHZ[I/IKEITOpa.>l<
JOCTHXXCHUSA
KOMIICTCHIINHN

Pe3yfILTaTLI 06yqu1/I${ IO AUCHUILIINHE

Vmeer MMpOBOAUTDH PACYCTHI [0 OCHOBHBIM 3daKOHaM XHWMUWHU,
MOJIB30BaThCS XUMUYSCKOMI CHMBOHHKOﬁ; KOJIMYCCTBCHHOOITNCATh
IMpOonECChI, COMPOBOKAAOMNEC N3MCHCHUCM (1)1/131/1‘-1601(01"0
COCTOAHHA U XUMHUYCCKOI'o cCoCtaBa B CUCTEMax paanquﬁ
CJIO)KHOCTH,; IPUMCHATDH

COBPCMCHHBIC HAYYHBIC MCTOJbI ITIO3HAHUA MIPHUPOJAbI UBJIAACHUEC
HMU Ha YpPOBHE, H€06XOI[I/IMOM I pCHICHUA HpO(i)eCCI/IOHaJ'II)HI)IX
3aJga4

Brnameer CImOCOOHOCTBIO BHENPSTH JOCTIDKCHHS XUMHH IIPH
penreHrH PO eCCHOHANBHBIX 3aJ1a4; CIOCOOHOCTHIO NMPUHHMATH

IpaMOTHBIC, HAYYHO O0OCHOBAHHBIC
podeCCHOHATIBHBIC PEIIICHUS

NOIIK-3.2. IIpumenser OCHOBHBIE
TIOJIOXKEHHS (yHIaMeHTaIbHBIX
€CTECTBEHHBIX HAyK M Hay4YHBIX TEOpPHH
IIpY TIPOBENEHUH paboT 10 HM3YYEHHIO U
BOCHPOH3BOJICTBY MHHEPAIBEHO- ChIPHEBOM
6a3bl

3HaeT HOPMBI TCXHUKU 6630HaCHOCTI/I, MCTOJOJIOTHKO XHMMUHU,
(1)H3I/IquKI/Ie 1 XMMHUYECKHE CBOMCTBA BCHICCTB, BOBMOXHBIC PUCKU,
OCHOBbBI XMMHUYECKOI'0 9KCIIEPUMECHTA, CTAHAAPTHLIC

MECTOJUKH XUMHWYCCKHX I/ICCJ'IG}IOBaHI/Iﬁ

YMeeT npuMeHsITh 3HaHUs (YHIaMEHTAJIbHBIX Pa3/IelioB XUMUH
JUTS OTIMCAHMSA MPOIIECCOB U SBJICHUHN, IPOUCXOIALINX B IPUPO/IE;
6e30macHo MONB30BaThCs XMMUYECKUMU peakTUBAMH U
XHUMHYECKHM 000pYy10BaHHEM; TPOBOIUTH IKCIIEPUMEHTAJIbHbIC
HCCIIEIOBaHUA U

aQHAJIM3UPOBATh PE3YNIbTAThl; IPUMEHATh OTY4YEeHHbIE 3HAHUS MO
XUMUH JJIs penieHus npoecCHOHabHBIX 3a/1a4

Brnageer HaBbIKamMM pPabOTbl B XHMHYECKOH J1abOpaTopuu
TEXHOJIOTMYECKUX YCIOBUAX, C XHMHYECKUMH pPEaKTUBAMU U
XMMHYECKHM 000pyJOBaHMEM; METOAAMH XHMHUYECKOrO aHaJIn3a
OKpYXarouel cpeapl [Uisl BbIABIECHUS €€ BO3MOXXHOCTEH U
PECYpPCOB ¢ LENbI0 UX HCIOJIB30BaHUS B
paMKax poecCHOHAIbHON NeATeNbHOCTH

Pe3y.]'IBTaTI)I O6y‘leHI/ISI IO JUCHUIINIMHE NOCTUT'alOTCs B paMKaX OCYHICCTBJICHUS BCEX BUI0OB

KOHTAaKTHOM M CaMOCTOSATEILHOM pa6OTI>I 06yqalonmxc;{ B COOTBCTCTBHU C YTBCPKIACHHBIM

Y4€OHBIM IIJIAHOM.

I/IHI[I/IKaTOpBI JOCTHIKCHUA KOMHCTGHHI/Iﬁ CUMTAIOTCA C(l)OpMI/IpOBaHHBIMI/I IIpru JOCTHXKCHUU
COOTBECTCTBYIOIIMUX UM PE3YIITATOB 06y‘leHI/I$I.

2. CTpyKTYpa H coJep:KaHue AU CIUIITMHBI

2.1 Pacnipenesenue TPyI0EMKOCTH JUCHUTLUIMHBI 110 BHIaM PadoT

OO61mas Tpya0EMKOCTh AUCIMIUIMHBI cOcTaBisieT 3 3aueTHbIX eaunuil (108 yacos), ux
pacnpesesieHUe o B1IaM padoT MPeACTaBICHO B TaOIUIE

Bugst pabot Bceero Dopma 00ydeHHs
4acoB OYHast
1 2
ceMecTp ceMecTp
("acern) (dacer)
KonTakTHasi pa6oTa, B TOM YHcJIe:
AyIuTOpHBIE 3aHATHS (BCEro): 50 50
3aHATUSA JEKIMOHHOI O THUIIA 16 16 -
11a00paTOPHBIC 3aAHATHS 34 34 -
HNnas koHTaKTHasA padora:
KoHTpoIs caMocTOsTeNnbHON padoThI 2 2 i
(KCP)
[Ipomexyrounas arrecraws (MKP) 0,3 0,3




CamocrosiTenibHas padoTa, B TOM 20 20 )
qucie:
Odopmirenne n1abopaTopHBIX paboT 8 8 -
CamocTosTenbHOE U3ydeHHE 4 4 i
TEOPETHYECKOro MaTepuaa
CaMOCTOATENBHOE PElIeHUEe 3a1a4 4 4 -
IloaroroBka K TeKyIieMy KOHTPOIIO 4 4 -
KonTtpous:
[oaroroBka Kk 3K3aMeHy 35,7 35,7 .
Oomas gac. 108 108
TPYA0EMKOCTh B TOM YHCJIe

KOHTAKTHAas 52,3 52,3

padora

3a4. e 3 3

2.2 Conep:xanue TUCHHMIIHHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUIIINHBI.
Pa3zzenbl (TeMbl) IMCIMIUIAHBI, H3ydaeMble B 1cemecTpe (0uHO# opmbl 00yUCHUS)

KonuyectBo yacoB
Bueayaut
AynuTtopHas ;e
Ne HaumenoBanue pa3ienoB (Tem) opHas
Bcero pabora
pabora
JI I13 JIP CPC
1 Beenenue. OCHOBHBIE TOHATHS U 3aKOHBI XUMHHU. Knaccel 4 |- 2 2
" |HeopraHMYECKUX COCANHEHMUI
2 Crpoenue BemecTBa. lleproandeckuii 3aK0oH U EpHOANYECKAs 8|2 4 2
" |cuctema snementoB .M. MenneneeBa. XumMudecKas CBs3b.
3 OHepreTrKa XMMHYECKUX MPOLIECCOB. XMMHUUYECKasi TEPMOANHAMUKA | 4 2 - 2
" |M XMUMHUYECKOE PABHOBECHE.
4. | Xumuueckas kuHeTHKa. Katamms. 8 2 4 2
5. |PactBopsL Peakiy B BOAHBIX pacTBOPaxX 3JIEKTPOJIHTOB. 121 2 8 2
6 XuMUs KOMITIEKCHBIX coeinHeHnd. KommekcooOpa3oBaHue B 4 2 - 2
" |pactBOpax.
OKHUCTUTETHFHO-BOCCTAHOBUTEIbHBIE PEAKINU UX POIb B 8 | 2 4 2
7. |mpupoje .DJEKTPOXHUMHUYECKHE CBOICTBA PaCTBOPOB.
DNeKTpons.
8. |O030p CBOMCTB ANEMEHTOB U X BAKHEHIIINX COSIMHEHHIA. 12 4 4 4
9 |Meroas! aHaNM3a BEIIECTB 10 - 8 2
UTOI O no pazoenam oucyuniumnvl 70 16 34 20
Kontpomns camocrosarensHoit padotsl (KCP) 2 - - - -
IMpomexyrounas arrecrauus (KP) 0,3
[oaroroBka K 3K3aMeHy 35,7
OO0111as TPyI0EMKOCTb MO TUCIUIITHHE 108

[Mpumeuanue: JI — nexkuun, [13 — npaktuueckue 3austust / ceMmunapsl, JIP — mnabopaTopHbie 3aHATHS,
CPC — camocrosTenbHas paboTa CTyAeHTa

2.3. Conepsxanue pa3iesioB (TeM) TUCHUTLIUHBI



2.3.1. 3aHATHA JeKIUOHHOT0 TUIIA

HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

dopMa TeKyIero
KOHTPOJIA

Beenenune. OcHOBHBIE
ITOHATHUS U 3aKOHBI
xumun. Kiaaccel
HEOPTaHUYECKUX
COCIMHCHUM

Hpez[MeT H 3aJ1a4 XUMHUH OCHOBHEIE ITOHSATHS 1 3aKOHBI XUMUH.
Pons xumum B HaYYHO-TCXHUYCCKOM IIpOIrpecce. Pazputne
XUMHUHU B MCKIUCHUTUIMHAPHBIX HAYYHBIX 00J1aCTSIX. HpO6J'IeMLI
skojorun. HoBeie HalpaBJICHUA COBpeMeHHOﬁ XUMHH U
XHMUYECKOH TEXHOJIOTUH . HMHTCrpallii 1 CUHTE3a
€CTCCTBCHHOHAYYHBIX 3Hanui Kimaccer HCOPraHNM4YCCKHX
CO@HHHeHHﬁI OKCHABI, KUCJIOThI, OCHOBAaHUA, COJIH.

VYcrHBIIT
orpoc
K/PNel
JIP

CrpoeHue BeniecTsa.
ITepuoanueckuii 3akoH
U TIepuonvecKas
CUCTEeMa DJIEMEHTOB
1. Menneneesa.
Xumudeckast CBsI3b.

BonHoBBIE CBOICTBA JIEKTPOHOB B aTOME. Y paBHEHHENE
Bpoiinsa. OcHOBBI KBAHTOBO-MEXaHUUECKON TEOPUU CTPOEHUS
aToma. BonHoBas ¢pynkuus. KBanToBble uncna.
AToMHBIC S, P, d, f - opOuTanu. 3anoNHEHUE IMEKTPOHAMHU
aTomHbIX opouTtaineii (AO). [IpaBuno [aymu. [TpaBuio Xynna.
Iepuonnueckuii 3axon J[.11. Menneneesa. Ilepuonuueckas
cucrema 3J1eMeHToB. [leproandyecky H3MEHSIOIUECs CBOMCTBA
9JIEMEHTOB, UX CBSI3b CO CTPOSHUEM AJIEKTPOHHBIX 000JI0YEK
aToMOB. Panuycel aTOMOB, SHEprus HOHU3AILNH,
3aKOHOMEPHOCTH B U3MEHEHUH 3THX BenuduH. [lonoxenue
XUMHMYECKOI'0 3JIEMEHTa B MIEPUOIUUECKON CHCTEME KaK ero
IJIaBHEHIIAs XapaKTEPUCTHUKA.
Xumudeckast cBsi3b. [lepekpblBaHNEe aTOMHBIX OpOUTaNeH Kak
ycioBue obpazoBaHus cBs3u. [loHsATHE 0 MeTOzIe
BateHTHBIX ~ cBszedd  (BC). I'mOpuamzanus aTOMHBIX
opOutaneil. TUIbl XUMUYECKON CBS3M: KOBAJIEHTHAs, HOHHAS
MeTaJUInYecKasl. [Torennuan HMOHU3ALUH.
OnexTpoorpHunarensHocTs. CBOMCTBA KOBQJICHTHOM U
WMOHHOK  cBszedd.  Paznuums B Qusmueckux
CBOMCTBAXBEIICCTB C MOHHOM, KOBAJICHTHOHN 1
MeETaJNINYeCKO! CBsA3b10 Bonopoanas
CBSI3b. Xumuueckasi CBSI3b
(aTomHas1, HOHHAasI,
KpUCTaJITNYEeCKa
CTPYKTYpa). IIpencraBnenne o
umzomoppusme.
MexMoneKysipHbIe CHUIbl B3AUMOJCHCTBUSL.
XuMHYecKasi CBsI3b B KOMILJIEKCHBIX COCMHEHMSIX. THNHUYHBIE
KOMIUIEKCO00pa30BaTENH U JIUTAHMBI.

B KpUCTaJLIax
MOJIEKYIIsIpHast

nonumophuzme

VcTHBIA
orpoc,
K

T

OHepreTrKa XUMHIECKHIX
MIPOLIECCOB. XUMUYECKAs
TEpPMOIUHAMHUKA U

XMMHYECKOE PaBHOBECHE.

DHepreTuka XUMHUYECKUX peakiuil. TepMoarHamMIdecKue
cucTeMbl. DYHKIIMH COCTOSIHUS (HTANBIINS, SHTPOIMM, paboTta
sHeprus). DHeprerudeckue 3PpGHeKTrl XUMUIECKUX PEaKLii.
ITepBoe HawamO TEPMOAMHAMUKU. DHTAIBIH 00pa30BaHUI
BeIecTBa. 3akoH ['ecca U ero UcToab30BaHUE IS
TEPMOXUMHYECKNX pacdéToB. CTaHOAPTHBIE COCTOSHUS
BemiecTBa. [lorstre 06 sHTpOrMH. BTOpoii 3akoH
TepMonuHaAMUKH. V300apHO-N30TepMHUYECKIIA TOTEHITHAT
(omeprust [m0O6ca) Kak KpUTEpUil U JBIKYIIAS CHIIA
CaMOIIPOU3BOJIFHOTO ITPOTEKAHHS IIPOIIECCOB B 3aKPHITON
cucreme. OOpaTUMbIe 1 HEOOpaTUMBIEC PeaKIH. XUMHUECKOe
paBHOBecue. 'oMo- 1 rereporenssle paBHoBecHs. KoHcTanTa
pasHoBecus. [Ipunnun Jle-Illatenbe, ycnoBue NpUMEHUMOCTH.
CwMmernieHne paBHOBecHs. Y clloBHs (ha30BOTO pABHOBECHS

VY cTHBIN
Omnpoc

XuMmuydeckas KHHETHKA.
Karamms.

CKopocTh XuMHYecKol peakinuu. DakTopel, ONpenensione
CKOpPOCTh peaKIuu. 3aKOH JAEHCTBYIOMMX Macc. llopsmok u
MOIeKyIsIpHOCTh peakuuu. [IpaBuno Bant-I'odda. I[Torsarue 06
SHEPTrHst aKTUBAIMU U aKTHBUPOBAHHOM KOMILIEKCE.

KaranmzaTtoppl, KaTaquTHYeCKHE peaknuu. ABTOKaTaJH3.

Y crHbBIIT
Omnpoc
JIP,

T




DepMeHTAaTUBHBIN KaTanu3. ['OMO- ¥ TeTepOreHHbIN KaTaius.
Henusie peakuuun. IlocnenoBaTenbHble U NapajlielbHBIE
peaKiuu.

PactBopbl. Peakuum B
BOJIHBIX paCTBOpax
SJIEKTPOIIUTOB.

JucnepcHsle cucTeMbl UX Ki1acCH(UKaIusL.
TepMoarHaMu4ecKasi HEYCTOMUUBOCTh T€TEPOreHHBIX
JCIIepCHBIX crcTeM. [IoBepXHOCTHBIE SIBIICHUS U a/ICOPOIIHSL.
Cycniensun u smynbcun. Konnouaaeie pacTBOpB! U UX CBOMCTBA.
3omnu u renu. Koarynsanus. A3>po3oiu, J6IMbL, TyMaHbl. ['a30Bble
pactBopsl. [lapuuansHoe naBnenue. 3akoH JlanbToHa.
Xumuueckas teopus pactsopoB .M. Menneneesa. PactBopenne
KakK (PM3MKO-XHUMHUYECKHI Tpolecc. PacTBOpUMOCTD BelecTs.
Crioco0bI BeIpayKeHUs KOHIIEHTpau. 3akoHsl Payis, ['enpu.
Ocwmoc. 3akon Baut-TI'odda.

OCHOBHBIE TONOXKEHHUS TEOPHH IEKTPOITUTHIECKOM
qucconpaniy. CUibHbIE U ciadble AieKTponuThl. CTerneHb
Jucconuaniy 1 pakropel Hae€ Biustonie. Koncranra
JTUCCOIMAITIY U (DAaKTOPBI Ha €€ BIUSIONINE. 3aKOH pa30aBlICHHS.
IToHsiTHE O TEOPHM CHIIBHBIX IEKTPOIUTOB. AKTUBHOCTD,
KO3(PUIMEHT aKTUBHOCTH, HOHHAsI CHJIa pacTBOpa.

HouHoe npousBeneHre Boasl. Bomopoausiii mokasarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAUKATOpax. I 'naponus
coueil. HeoOpatumelii ruaponu3. CTeneHs 1 KOHCTaHTa
ruAponu3a. BrnusiHue Temnepatypsl v pa30aBieHus Ha CTENICHb
ruaponu3a. bydepHsie pacTBopbl 1 uX cBoiicTBa. [Ipon3BeneHue
pactBopumocTtH (I1P). YcnoBus BeImaieHHs ocaika

VeIt
Ormpoc
JIP
K/PNe2

XuUMHUS ~ KOMIUIEKCHBIX
COETMHEHUH.
Komriekcoobpa3oBanue
B pacTBOpax.

Koopaunammonnas teopus Bepuepa. Jluranapl. Turisr
KoMIuleKcoB. JlentantHOCTh. Xenatsl. Ilpupona xumudeckux
CBA3€H B KOMIUIEKCHBIX coequHeHusx. HomeHnkarypa
KOMIIJIEKCHBIX COeIMHEHUH. MarHuTHBIE CBOMCTBA COEIUHEHUI. .

YcrHbINn
Ompoc

OKHCIUTENBHO-
BOCCTAHOBHUTEJIbHBIE
peakuuy, UX poib B
HPUPOIIE .
ONEeKTPOXUMUIECKUE
CBOICTBA pacTBOPOB.
OneKTponus.

OKHCITUTENFHO-BOCCTAHOBUTEIIBHBIE peakiuy. Biusnue
KHCJIOTHOCTH Cpe/Ibl Ha MPOIYKTHI OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX peaknuii. OLeHKa TepMOAMHAMUYECKON
BO3MOXXHOCTH MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuii. DIeKTPOAHBIA MOTEeHIHAN. P HanpspkeHus
MeTa/uioB. CTaHAapTHBIE OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC
noteHyaisl. IanpBanuueckuit aneMeHT. D/]C rabBaHuYECcKOro
3JeMeHTa. DNEeKTPOJIN3 PacIUIaBOB M BOTHBIX PACTBOPOB

coneit. 3akonsl Papajes.

VcTHbIN
Omnpoc
JIP

T

O0630p cBOMCTB
2JIEMEHTOB U UX
BaOKHEUIINX COESTUHEHHUI.

Knaccupukanmss u  pacmpocTpaHEHHOCTh  XMMHYECKHX
3JIEMEHTOB B OKPY’KaloIlei cpene.

Bonopon. O mecre Bomopona B Ilepmommtueckoit cucreme.
M3orons! Bonopoaa. dusnueckue 1 XUMUYECKUE CBONCTBA
Bonopoza. CoenHEHHUs BOIOPOA C METAJUIaMH M HEMETaJIAMU.
Bopa. Ctpykrypa u cBoiicTBa Boasl. Boga kak pacTBopuTensb
lanorennl. OOmas  xapakTepucTHKa. lamoreHsl  Kak
okuciuTenu. BogoponHble ¥ KHCIOPOJHBIE KUCIOTHI FAJIOT€HOB.
OTHOcHUTENbHAsT YCTOMYMBOCTh KHCIOPOAHBIX  COEAMHEHHI
raJOreHOB.

Kucaopoa. M3oromsr kucimopoma. ONEKTPOHHOE CTPOCHUE U
CBOWCTBa MOJEKYNbI Kuciopoma. Kucmopox n mpupoma. O30H.
OzornpoBanue, OKCHABI B THAPOKCHIBL. 3aKOHOMEPHOCTH B
W3MEHEHHWH CBOWCTB OKCHJIOB, THIPOKCHIOB B psiiax M IpyIax.
Ilepnoguueckoit cucremsl. [lepokcumapl.

XaabKoOreHbl. Oo6mas XapaKTePUCTHKA. Cynsdumsl.
PactBopumMocTh CyTb(HIIOB. BoccranoBurenbHas
aKTHBHOCTH Cynb(punos. Ilomydenne, cBoicTBa M IpUMEHEHHE
OKCHJIOB CepBl. CepHast ™ CEpHHCTasl  KHCIIOTHI.

VY cTHBIN
Omnpoc
JIP




CormocTaBieHre CHIBI KHUCIOTHOCTH W TPOYHOCTH CEPHOU U
CepHHUCTOW KHUCITOT. OKHCIHUTENbHAs aKTHBHOCTH  CEPHOM
kucnotrel. Comu  cepHoit kucnorel. Ksacupbl. Tepmuueckas
YCTOWMYUBOCTH CYIB(HATOB..

Azot u ¢ochop. O6mas xapakrepuctuka. Azor. CTtpoeHHe u
MPUYNHA OTHOCHUTEILHOW MHEPTHOCTH MOJICKYIIBI a30Ta. A30T B
npupone. AMMmuak. PaBHOBecHe B BOIHOM pPacTBOpPE aMMHAKa.
KucnoponHsie coenuHEHUs a30Ta. DHEPreTHKa IONYYCHHS U
CBOIiCTBA  oOKcHzZa  a3oTa.  A30TcozepKamiue  KUCIIOTHI.
B3aumopnelictBie  a30THOM ~ KHCIOTBI €  METalUIaMH K
HeMeTaulaMi. A30THBIE YTOOpEHMS.

®dochop. Dochopubie KUCTOTEL. OCHOBHOCTH  (hocHOPHBIX
kucior. ®Doctater. PactBopuMocte um ruaponn3  docdatos.
®ochuner  MetamuioB. Dochop B mpupome. DocdopHbie
ynoOpeHusl.

VYraepon. Kpemumii. OOmas xapakTepucTHKa. YTJepona,
Moaudukanuss cBoboaHoro yriepona. CBsi3b CTPYKTYPBI CO
CBOMCTBaMH. YTONb Kak azcopOeHT. [lomydeHuwe um CBOMCTBa
OKcHIIOB yriiepona. MoHookeus yriepona. KapOoHuITel MeTasios.
Juokcun yrit pona. PaBHOBecHe B BOAHBIX pacTBOpax JAUOKCHIA
yriepona. Kapoonartel. KapbonaTHOe paBHOBECHE B IPUPOJIE.
Kpemunit. Xumuueckue 1 Gpusnueckie CBOMCTBa KpEMHHSL.
Kucnoponsbie coenunenust KpeMHust. KpeMHHEBbIC KUCITOTHI
'Cunukartel, [ Maponn3 CUITMKaTOB.

Iles10unbie MeTALTBL, CpaBHUTETBHAS XapaKTEPUCTHKA IIIETOYHBIX
METAJUIOB. XapaKTEPUCTHKA AaTOMOB M HOHOB IIEIIOYHBIX
METAaJIJIOB. OKCI/UILI, MEPOKCUABI U THUAPOKCUIBI. HOJ’Iy‘-ICHI/IC n
cBoiictBa coneil. Kanuitaeie ynobpenus.

Bepnamii, marnuii. llenounozemenbHbie MeTamIbl. OOIas
XapaKTEpUCTHKA 3JIEMEHTOB BTOpOM rpymnnbl. Bakneinuue
coeuHeHUs Oepwuins W MarHus. ['maponms comeit Oepuitus
Maruus. LenounozemenbHbie MeTauibl. OKCHITBL, THAPOKCHIBI M COMU
IET0YHO3EMETBHBIX METaJIOB.

9 |Meroasl anamnsa |Knaccudukanms YUCTOTHI  BemiecTBa.  MeTozbl VYcerHbi
BEIIIECTB aHaJIn3a BEUIECTB: XUMUYECKUE, (I)I/ISI/IHCCKI/IC 158 (1)1/131/11(0- OHPOC
XuMuueckre Metossl CrieKTpanbHbIe METObI aHanu3a: Y O- JIp
, UK-, SIMP . PeHreHOCTpYKTYpHBIN aHAH3
2. 3.2 JlabopaTopHble padoThl
No Hamvenosaue HanmenoBanne nabopaTopHBIX padoOT Dopma TeKymero
pasnena KOHTpPOJIS
1 2 3 4
Beenenne. OcHOBHBIC TOHITHSH JlabopaTopHas pa6ora Ne. 1.MHcTpyKTaxk 1o Omyem no
1. | sakomsr xumun. Knaccsr TEXHUKH 0€30I1aCHOCTH. nabopamopHou
HEOpPraHUYECKUX COEANHEHUI «OCcHOBHBIE KITaCCHl HEOPTAaHUIECKHAX pabome
coenuHeHUM». Pernrenne 3agay. K/P Nel
Crpoenue BemiecTBa. KomnoxkeBuym o teme: CtpoeHue aToma. K, T
2 Ilepronuueckuii 3aK0H U XuMudeckas cB3b. Ileproamaeckas CHCTEMa
nepnoantecKas cuncrema aneMeHToB. TecTupoBaHue 1o TeMe.
anementoB JI.11. Menneneena.
XuMH4ecKas CBSI3b.
3 | Xumuueckas kuHeTrka. Karammni JlabopaTopHas padoTa Ne2 Omuem no
«XuMHIecKasi KHHETHKA. XUMHIECKOe nabopamopHoil
paBHOBecue». Pemrenne 3agau pabome, T




4 PactBops!. Peakiuy B BOAHBIX JlabopaTopHnasi pagora Ne 3 Omuem no
pacTBopax «[IpuroroBneHne pacTBOPOB 3alaHHON nabopamopHoil
KoHULeHTpauuu. TutpoBanuey». Pemienue 3agau pabome, K/P Ne2
JlaGopaTopHas padora Ned Omuem no
«ONEKTPOITUTHYIECKAST TCCOLHATIHS. nabopamopHoil
Bydepurie pactBopb», «'uaponus coneit. PHy». | pabome
5 OKHCIIUTENBHO - JlabopaTopnasi paGora Ne § Omuem no
BOCCTAHOBUTEIIFHEIE «OKUCIUTENBHO- BOCCTAHOBUTENBHBIE pcakuu. /za60pam0py0ﬁ
peaKuun. DJIEKTPOXMMUYECKHe | | albBAHMYECKUI DIIEMEHT. pabome, T
CBOICTBa pacTBOPOB
6 Xumusi  anementoB  u  ux| JlabopaTtopnas pagora Ne6 Omuem no
COEAMHEHUI. Kommekcupie «OOmIMe CBOWCTBA META/LUIOB, HEMETAIUIOB U UX | 1abopamophou
COEeMHEHUS COEIMHEHHIN» pabome
7 MeTto/bl aHaIM3a BEIIECTB JlabopaTopnass  padorta Ne7 Omuem no
«KauecTBeHHbIE peaKIIi Ha KaTHOHBD) nabopamopHou
pabome
JlabopaTopnass  paborta Ne8 Omuem no
«KauecTBeHHbIE peaKIIMi Ha aHUOHBI » nabopamopoi
pabome
JlaGopaTtopHasi  pabora Ne9 Omuyem no
«Omnpenenenue )KECTKOCTU BOIBI» 1abopamopHoil
pabome

3amura nabopatopHoil pabotsl (JIP), Bemmonnenue kypcosoro mpoekra (KII), kypcooii
pabotel (KP), pacuerno-rpadmueckoro 3amanusi (PI'3), mammcanme pedepara (P), scce (9),
kosutokBuyM (K), rectrupoBanue (T) u T.1.

[Ipn wu3ydeHMM JUCHUIUIMHBI TPUMEHSETCS DJEKTPOHHOE OO0ydeHue, AUCTAaHIMOHHBIE
obOpasoBatenbHbIe TexHOoJorun B cooTBeTcTBUM ¢ PT'OC BO.

2.3.3 lIpuMepHasi TeMaTHKA KYPCOBbIX padoT (IpPOEeKTOB)
Kypcosas paboTta He nperycMOTpeHa ydeOHBIM TUTAHOM

2.4. TlepeyeHb y4eOHO-METOAUYECKOr0 0OecmeyeHusl AJIsi CAMOCTOSITeIbHOH padoThI
00y4arouuXxcs Mo JUCUMITINHE (MOIYJII0)

Bux CPC

IIepedyenp yueOHO-METOAMYECKOT0 0OECTICUeHUS] TUCIIUILINHEI I10
BBITIOJTHEHHUIO CAMOCTOSITEIIBHON PabOThI

1 |Odopmienue nabopaTtopHbix padboT

Kyznerosa C.JI., Cropoxenko T.I1../ JlabopaTopHblii TpaKTHKYM (151
cTymeHToB 1 Kypca reonorudeckoro (Gpakyiprera Imo CeHaIbHOCTH:
21.05.03 - «TexXHOOTHsI TeOIOrHIeCKOi pasBeakn»), Kyol'V, r
Kpacuonap, 2016r. 88 ¢

2 |CaMocTOsITENbHOE U3yUCHUE
TEOPETUIECKOro MaTepraa

Censdman, M. M. Xumus : yuebnuk / M. U. T'ensdpman, B. IT. FOctparos.
— 4-¢ m3a. — Cankr-IletepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-
8114-0200-7. — TekcT : 31eKTPOHHBI# // JIaHb : 3IEKTPOHHO-
OHOJIMOTEYHAS CUCTEMA.

— URL.: https://e.lanbook.com/book/210221

[pecc, N. A. OcHOBBI 00mIeHt XuMuu : yaeOHoe nocodue / M. A. Tlpecc. —
2-e u3., mepepad. — Cankr-IlerepOypr : Jlaus, 2022. — 496 ¢. — ISBN
978-5-8114-1203-7. — TeKCT : 37eKTPOHHEII // JIaHb : 3IIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/210965

3 |CamocTosTenbHOe PCHICHUC 3a1a4

COOpHUK TECTOB M 3aa4 10 KypCy XMMHH . yueOHoe nocobue / E. A.

AmnanpeBa, A. B. Banpkos, M. A. 'maroneBa [u ap.]. — Mocksa : HIAY



https://e.lanbook.com/book/210221

MU®U, 2014. — 144 c. — ISBN 978-5-7262-1960-8. — Tekcr :
3NEeKTPOHHEIH // JIaHb : 3eKTpoHHO-0nOImoTeuHas cucrema. — URL:
https://e.lanbook.com/book/103243

O6mas xumus. Teopus u 3agaum : yueOHOe ocodue s By3oB / H. B.
Koporun, H. B. Kynemog, O. H. 'onuapyk [u np.] ; mox pegakuueti H. B.
Kopoeuna, H. B. Kynemosa. — 5-¢ u3 ., ctep. — Cankr-IleTepOypr :
Jlanp, 2021. — 492 c. — ISBN 978-5-8114-7334-2. — Tekcr :
2IeKTPOHHBIHN // JIaHb : 31neKkTpoHHo-0nbanoreunas cucrema. — URL:
https://e.lanbook.com/book/158949

4 |TloaroroBka K TekymieMy KOHTpomto | [TogroroBka K = TEKyIlIeMy  KOHTPOJIO,  IPOMEKYTOYHOM u
rOCYIapCTBEHHON HTOrOBOHM arrectanuu: MeToandeckue ykasaHus |
B.B. MunenkoBa, A.B. MamonoBa, A.B. KonoBanoBa. — KpacHogap:
Ky6anckwuii roc. yH-T, 2018

Metonuueckre peKOMEHIANNN K OpraHU3aluy ayTUTOPHOMN 1
BHEAYJUTOPHOM (CaMOCTOSATENILHOM) paOOTHI CTYICHTOB: METOTUYECKUE
ykazanus / coct. T.I1. Cropoxenko, I1.B. [Tounnok, A.B. Becrianos, H.B.
Jloza - Kpacuonap: Ky6anckuii roc.yu-1, 2018, 89c.

Y4eOHO-MEeTOIMIECKHE MaTepUaIBI JIJISl CAMOCTOSATEIHLHON pab0Thl OOYUAIOIIMXCS U3 YUCITA
WHBAIAJOB W JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSMH 310poBbsi (OB3) mpemocraBisiroTcs B
¢dbopMax, alanTUPOBAHHBIX K OTPAHWYCHUSAM KX 37I0POBbSI M BOCIPUATHS HHPOPMAITUH:

J171st AL ¢ HApYIICHUSIMA 3PEHHS:

— B II€YaTHOI opMe yBeTHYEHHBIM HIpU(TOM,

— B pOpMeE IIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayamodaiina,

— B mevaTtHO# ¢opme Ha s3bike bpaiins.

Jlyig U1 ¢ HapyILIEHUSIMU CTyXa:

— B reyaTHo# dopme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlyig 11 ¢ HapyIIEeHUSIMU OTIOPHO-ABUTaTEILHOTO arapara:

— B reyaTHo# dopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA,

— B ¢opMme ayauodaiina.

JlaHHBIN TepeYeHb MOKET ObITh KOHKPETHU3WPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA
00yJaronuxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTUH, IPUMeHsIEMbIe TPU 0CBOEHUH JUCIUTIMHBI
(MoxyJis)

O6paSOBaTCJ'ILHI>IC TCXHOJIOTHNU: MCTOL HpO6HeMHOFO HU3JI0OKCHUA Marcpualia, Kak
JICKTOPOM, TakK U CTYACHTaMH; CAMOCTOATCIBHOC YTCHUC CTYIACHTAMU y‘IC6HO-MCTOI{H‘l€CKOﬁ nu
CHp&BO‘IHOfI JIMTCPATYPhI U nocnez[ylomeﬁ CBO60)IHOI71 AUCKYCCHHU IO OCBOCHHOMY UMW MaTCpUally,
HUCIIOJIB30BAaHUC, HIUIIOCTPATUBHBIX BHACOMATCPHUAIIOB C IIOMOIIIBIO MYHBTHMGHHﬁHOFO
O60py,[[OBaHI/IH, TEXHOJIOTUH JINYHOCTHO-OPUCHTUPOBAHHOT'O O6yLIeHI/I$I, MHO3BOJIAOIIHNE CO31aBaTh
HHAUBUAYAJIbHBIC O6paSOBaTeJ'ILHLIe TCXHOJIOTHH.

HCPGIII/ICJIGHHBIC O6paSOBaTCJ'ILHLIe TCXHOJIOTUH PCATTU3YHOTCS:

- npu YTCHHUHU JCKIIUH C HCIIOJIb30BAHHEM MYHBTHMGHHﬁHLIX Hpe3eHTaL[Hﬁ u
ACMOHCTPAIIUOHHOTO3KCIICPUMCHTA,

- npu JIHAJI0TOBOM (l)OpMe MNpoBEACHUA JICKITHOHHBIX 3aHATHH C HCIIOJb30BaHHEM 3JIEMEHTOB
MMPaKTUYCCKUX 3aHHTHf/'I, IIOCTaHOBKOM U PCHICHUCM HpO6HCMHLIX U CUTYyallUOHHBIX 3az[aH1/1171;- npu
MMPpOBCACHUUN J'Ia60paTOpHLIX pa60T BKIIOYAaromiux T. J'IY6OKYIO CaMOCTOATCIIbHYIO Hpopa60TI<y
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https://e.lanbook.com/book/103243
https://e.lanbook.com/book/158949

TEOPETUYECKOT0 MaTrepuana, H3y4eHHE METOJUKU TPOBENCHHUs pPadOThl W IUIAHUPOBAHUS
SKCIepUMeHTa. B HEeKoTOopeIX  JabopaTOpHBIX  paboTax  MIPUCYTCTBYIOT — 3JIEMEHTHI
HCCIIEI0BATENILCKOM pabOoTHI.

YUmenue nekyuil 10 TaHHON AMCLUIUIMHE PEKOMEHAYETCS MPOBOAUTH C MCIOJB30BaHUEM
MYJIbTUMEUHHBIX PE3eHTAlUN 1 JJIeMOHCTPAIIMOHHOTO AKCIIEPUMEHTA.

Mynomumeoutinas npezenmayusi, TO3BOJSET NPENOJABATEIIO YETKO CTPYKTYpHUPOBATH
MaTepHuall JEKIMH, SJKOHOMUTH BPEeMs, 3aTpaurBaeMoe Ha N300paKeHHNE C UCTIOJIb30BAaHHEM Mea U
JOCKU CXeM, HalmicaHue GopMysl M IPYTUX CI0KHBIX OOBEKTOB, YTO IA€T BOZMOYKHOCTh YBEJIIMYHUTh
o0beM wm3maraemMoro wMatepuana. Kpome Toro, mnpe3eHTanus TO3BOJISIET OYEHb XOPOIIO
WJLTIOCTPUPOBATH JIEKIIUIO HE TOJILKO CXeMaMHU U PUCYHKAaMH, KOTOPBIE €CTh B YUEOHBIX IMOCOOHSIX,
HO M IMOJIHONIBETHBIMU (hOoTOTpadusIMU, PUCYHKaMHU, HOPTPETAMHU YYCHBIX U T.J1. MynbTUMeaniHas
MIPE3CHTAIMs TTO3BOJISIET OTOOpa3uTh (PU3MUECKHEe W XUMHUYECKHE IMPOLECCH B TUHAMHUKE, YTO
MO3BOJISIET ~ 3HAYMTENBHO  YIYYIIUTh BOCHOpUATHE Marepuana cryaeHTamu. CryneHTam
MPEOCTABISIETCS BOBMOYKHOCTh KOMTUPOBAHUS TIPE3CHTALMI JUIsl BBITIOJHEHUS CAMOCTOSITEIHHOMN
paboTHI, MOJTOTOBKH K TEKYIIEMY, TPOMEKYTOYHOMY i HTOTOBOMY KOHTPOJTIO (9K3aMEHY).

Jlemoncmpayuonnslit Xumuueckuii IKCnepumMeHm OTHOCHUTCS K CIIOBECHO-HATIISTHBIM
MeTogaM OOy4eHHWs] M TPOBOJMUTCS NPU YTEHHH JIEKIMH, a TakkKe MPOBEICHHH JIAO0PATOPHBIX
3aHATHI TIperoaaBareieM, JTa0OPaHTOM WM, B HEKOTOPBIX CIIydasX, OJHUM WU HECKOJIbKUMHU
CTyIEHTaMH. JIeMOHCTpAIlMOHHBIH OJKCIIEPUMEHT TPOBOJHUTCS B COOTBETCTBHH C Y4eOHOMU
MporpaMMoil TO KOHKPETHBIM pazaenaM (MOIYIsiM) TUCHHIUIHHBL — J[eMOHCTpaIrMOHHBIH
AKCTIEPUMEHT TI03BOJISIET TPETOaBaTeNi0 CHOPMHUPOBATH MHTEPEC K TMPEIMETY Y CTYICHTOB,
00y4HTh MX BBITIOIHATH OTPE/ICIICHHBIE OTIEPAIINH C BEIIECTBOM, ITPHEMaM TEXHUKH JIA00OPaTOPHOTO
OKCTIEpUMEHTA. J[eMOHCTpAIMOHHBIN SKCIEPUMEHTa - HWCTOYHHK NPUOOPETAaeMBIX CTYACHTOB
3HaHWH, HABBIKOB, YMEHHUH; CPEICTBO MPEIYNPEKICHUS OMIMOOK W 3a0IMyXICHUH, KOPPEKIUU
3HaHUH, Cnoco0 TMpPOBEPKM HCTHMHHOCTH BBIIBUIAEMBIX THIIOTE3, pELIEHUS YUYEOHBIX H
uccinenoBatenbckux — npobmeM. K OCHOBHBIM  TpeOOBaHUSAM,  NPENBSABISIEMBIM K
JE€MOHCTPAIIMOHHOMY 3KCIIEPUMEHTY, CIEIyeT OTHECTH: HArJsIHOCTh; MPOCTOTa; OE30MacHOCTS;
Ha/IeKHOCTh; HEOOXOAUMOCTb OOBSICHEHUS 3KcIIepUMeHTa. JIF000# OIBIT AOKEH COMPOBOXKIATHCS
KOMMEHTapHUsIMHU IpernojaBaTesns. Bo3HuKaromue nay3sl MOKHO HCIIOJIb30BaTh JJIsl OpraHU3aluu
JMajgora co CTYAEHTaMM, BBIICHEHUS YCIOBUH IIPOBEAEHUS OHKCIEPHUMEHTa M IPU3HAKOB
XUMUYeCKUX peakiuil. HeoOxoauMa noctaHoBKa LENIM OMNBITA - JJIS YE€ro MPOBOJUTCA OIBIT, YTO
Heo0X0AMMO MHOHATh B pe3yibTaTe HaOIIOAeHUH 3a skcnepuMeHToM. Cienyer onucars npuoop, B
KOTOPOM IIPOBOJMUTCSA OIBIT; YCIOBUH, B KOTOPBIX OH IMPOBOJMUTCSA; AaTh XapaKTEPUCTUKY
peaktuBaM. HeoOxoauMo opranuzoBaTh HaOMIONEHMS 3a ONBITOM CTYICHTAMHU [UIS BbISBJICHUS
IIPU3HAKOB pEaKIMM M MPOBEACHMS aHalIM3a M IOMOYb CTYAECHTaM CJeNaTh COOTBETCTBYIOIIME
BBIBOJIbI U TeOpeTHUecKoe o0ocHoBanue. [Ipu paboTe B MaJIOUUCIIEHHBIX IPYIIAX 1e1eCo00pa3HO
HCIOJIb30BATh AUATIOTOBYIO ()OpMY IPOBEACHUS
JEKIIMOHHBIX 3aHATHH C MCIIOJb30BAaHMEM 3JIEMEHTOB IMPAKTUYECKUX 3aHATUH, MMOCTAaHOBKOM U
peleHreM nNpooOJeMHbIX U CUTYallMOHHBIX 3aJJaHUH U T.[.

Ilpu npogedenuu nabopamopnozo npaxmuxyma HEOOXOAMMO CO3JaTh YCIOBHUS MJs
MaKCHUMAaJIbHO CaMOCTOSATEIBHOIO BBIIOJIHEHUS CTyJEeHTaMHU JabopaTopHbIX padoT. [losTromy npu
MPOBEAECHUH JIAOOPATOPHOTO 3aHATHS MTPETIOIABATE0 PEKOMEH TyeTCsL:

1. TIpoBeneHue sKcmpecc-onpoca (B YCTHON HIIM TECTOBOU (hopMe) M0 TeOpeTUIECKOMY
MaTepHalty, He0OX0MMOMY ISl BBIMOJIHEHUS PaOOTHI (C OLIEHKOMH).

2. IlpoBepka IIaHOB BBINOJHEHHUs JaOOPATOPHBIX padoOT, MOATOTOBIEHHBIX CTY/IEHTOMB
paMKax caMOCTOSITENIbHON paboThI (C OLIEHKOM).

3. Ouenka paboThl CTyJIeHTa B Ja0OPAaTOPHU U TIOJTYUYEHHBIX UMPE3YIbTaTOB(C OLIEHKOMN).

4. IIpoBepka oTueTa O BBIIIOJHEHHOM 1abopaTopHoii padoTe (¢ oneHkoi). JlabopatopHsie
3aHATUS (PabOThI) MPOBOIATCS MOCIIE U3YyUEHUs OINPEAeIEHHOTO pasjena (Moayss). ITo 3aHATHS,
KOHTPOJIUPYIOLIIUE 3HAHMS, YMEHUS U HaBblkU. J[t00as mabopaTopHas paboTa JOJDKHA BKIIOYAThH
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rIIyOOKYI0 CaMOCTOSITENIbHYIO TPOPA0OTKYy TEOPETHYECKOTO MaTepualia, H3y4eHHE METOAUK
MPOBEACHUS U TUIAHUPOBAHHME IKCIIEPHMEHTA, OCBOCHHE M3MEPUTEIBHBIX CPEICTB, 00pabOTKy U
MHTEPIPETAMIO SKCIEPUMEHTANBHBIX JaHHBIX. llpu 3TOM dYacTh paboOT MOXKET HE HOCUTh
00s13aTeNIbHBIA XapaKTep, a BBIMOJIHATHCA B PaMKax CaMOCTOSATENBbHOW paboThl 1Mo Kypcy. B psin
paboT 1enecooOpasHO BKIIOYHTH pPa3feibl C JOMOJHHUTEIHHBIMU DJIEMEHTAMHM HAyYHBIX
UCCIIEIOBAaHUM, KOTOPbIE NOTPEOYIOT YIiyOIEHHON CaMOCTOATEIbHOU POPAOOTKU TEOPETUYECKOTO
MaTepraia. BelnogHeHue 1adopaTopHBIX paboT CTyICHTaMU JIOJDKHO YAOBIIETBOPSTH CIETYIOIINM
TpeOOBaHUSAM:

. CTYIAEGHTHl JOJDKHBI TIOHUMATh CyTh OMNbBITa (OKCIEPUMEHTa) ¥  3HATh
MOCIIEIOBATEILHOCTD BBITIOJHEHUS OT/ICIBHBIX OTIEPAIUi TI0 HHCTPYKIIHIH;

COOIOIaTh JO3UPOBKY PEAKTHBOB U MpaBUIIa pabOTHl C HUMH,
yMETb cOOMpaTh NPUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMH;

. HEYKOCHHUTEIBHO BBITIOJHATH MpaBWIa TEXHUKU OE30MAaCHOCTH TMpPH OOpaIleHUH C
o0opynoBaHueM, MPUOOPaMH B peaKTHBAMH,

IrpaMOTHO 0(OPMIISITH OTUET O MIPOBEJIEHHON dKCIIEPUMEHTANIbHOM padoTe.

[Ipu 3amure nabopaTopHOi pabOTHI (cAaye OTYETAa O €€ BBINOJHEHUHU) CTYIEHT JIOJIKEH
YMETh OOBSCHATH LIENH, 33/1a41, XOJ[ IPOBEACHUS pabOoThl, €¢ Pe3yNbTaThl, CACTaHHbIC BBIBOIBI, a
TaKXXe OCHOBHBIC KOHCTPYKTHBHBIE 0COOCHHOCTH UCTIOIB3yeMOTro 000pyI0BaHUSI.

B Hacrosiiiee BpeMsi COBEPIICHCTBOBAHHUE XHUMHUYECKOTO SKCIEPUMEHTa, B OCHOBHOM,
3aKITI0YAeTCsl B MOJEPHH3AIMU MPHOOPOB, allapaToB, CO3JaHUS OOOPYIOBaHHS ISl padOTHI C
MaJIBIMH KOJIMYECTBAMH M, K COKAJICHHIO, B MEHBIICH CTENEHW OHO HaIleJIeHO Ha pa3paboTKy
MPUHIUTIAATHFHO HOBBIX XMMHYECKHX OTIBITOB, KOTOPhIE Jaid Obl BO3MOXKHOCTh TPUMEHSTH Ha
ypokax MpoOJIeMHBIE W HCCIeNoBaTeNbckue (opMbl opraHm3anmy ydeOHOU aesTenbHOCTH. B
Iporecce MPOBEJICHHs ONBITOB CTYAEHTHI PACIIMPSIOT CBOM IPEJICTABIEHHUS O BELIECTBAX, UX
CBOMCTBaX, COBEPIICHCTBYIOT IPAKTUUECKUE YMEHHUSL.

3anamua 6 aAKMUGHLIX U UHMEPAKMUBHBLIX OpmMax PEKOMEHIYeTCcs NPOBOAUTH C
UCIOJb30BAHUEM KOMIIBIOTEPHBIX CHMYJISLMM, MOCTAHOBKM MPOOJIEMHBIX M CHUTYallMOHHBIX
3agaHuil. [IpoBeneHue 3aHATUI B aKTUBHBIX U MHTEPAKTUBHBIX (pOpMax JAOJKHO OBITh HAIIPABIIEHO
Ha MHTEHCU(PUKALHIO y4eOHOTO Mpoliecca, yBEIMUEHUE TOCTYITHOCTH 3HAaHUI, HAaBBIKOB U YMEHUI,
aHanu3 yueOHOM MH(popMalMy, TBOPUYECKUH NOJIXO0J K YCBOEHHMIO ydeOHoro matepuana. B xone
IIPOBEACHUS 3aHATUH CTYIEHTBl JOJDKHBI YUUTHCS (POPMYIUpPOBAaTH COOCTBEHHOE MHEHHUE,
IIPAaBUIIBHO BBIPAXKaTh MBICIIH, CTPOUTH J0KA3aTEIbCTBA CBOEH TOYKM 3PEHUS, BECTH JUCKYCCHIO,
cllyliaTh JIpyroro 4esjoBeKa, yBaXkaTb aJlbTEPHATUBHOE MHEHHE, YTO JOJDKHO (POPMHUPOBATH
HaBBIKH, HEOOXOAUMBIE OyAyILEMY CIELUAINUCTY B IPOPECCUOHANBHOM fesaTenbHOCTU. Peanu3arus
aKTHBHBIX U MHTEPAKTUBHBIX METO0B IPH U3YUYEHUH Kypca
«XUMUS» BO3MOXKHA Ha JIEKIIMOHHBIX U Ja00PATOPHBIX 3aHATHUSX ITyTEM IPOBEICHUS
JUCKYCCHUM, MCIIOJIb30BaHUS KOMITBIOTEPHBIX CUMYJISILIUNA, HOArOTOBKE U 3allluTe pedepaTUBHBIX U
HCCIIeI0BAaTENLCKUX PadoT.

Camocmoamenwvhaa padboma - 370 HauboJiee BaXKHBIN IyTh OCBOCHUS CTYJICHTaMU HOBBIX
3HaHUH, YMEHUH M HAaBBIKOB B OCBOCHMU JUCHMIIIMHBI. OOpa3oBaTesibHas Le/lb CAaMOCTOSTENbHOM
palboThI - OCBOEHHE METOJIOB XMUMUYECKON HayKd, SKCHEPUMEHTAJIbHBIMH YMEHHUSIMU; YMEHUIMU
paboTath ¢ yueOHOW U HAy4HOH JIUTepaTypOi; MPOU3BOIUTH PAaCUeThl; NOJIb30BATHCA XUMUYECKUM
A3bIKOM. BocnurarenbHas 1ens - (QopMuUpoBaHHME 4YEpPT JMYHOCTU CTYAEHTA, TPYAOJIOOMS,
HacCTOMYMBOCTH,  TOBAapUIIECKOM  B3auMomnomolnu. Pa3BuBaromias 1enb - pa3BUTHE
CaMOCTOSITEJIbHOCTH, MHTEJUIEKTYalbHbIX YMEHUH, YMEHUE aHAJIM3UpOBaTh SBJIEHHUS M JeJaThb
BbIBOJIbI. CaMocCTOsITeNIbHAsE paboTa MOKET ObITh MCTOYHMKOM 3HAaHUH, CIIOCOOOM MX MPOBEPKH,
COBEpILIEHCTBOBAHUS M 3aKpEeIUIEHUs] 3HAHWUM, YMEHHH M HaBBIKOB. JTOT BUJA JEATEIbHOCTU
CTYIEHTOB (OopMHpYeTcs MOJA KOHTpoJieM mpenofasareis. [Ipu opraHu3anuu BHEayAUTOPHOU
CaMOCTOSITEJIbHOW PabOThl MO JUCHMIUIMHE TPEnojaBaTeli0 PEKOMEHIYeTCS HCIOJIb30BaTh
cienyome GopMBbI:
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. BBITIOJTHEHUE JOMAIIHUX 33JaHUi pa3HOOOPA3HOTO XapakTepa. JTo - pelIeHHe 3a/1a4;
nos00p M HM3y4EHHUE JIUTEPATYPHBIX MCTOYHUKOB; MOAOOpP WILTIOCTPATHBHOTO W OMUCATEIHLHOTO
MaTepuaia o oTAeIbHBIM pa3zesaM Kypca B ceTu HTepHer;

. BBINIOJIHEHUE WHMBUYalIbHBIX 33JaHUN, HAIIPABICHHBIX HAa Pa3BUTHE y CTYJEHTOB
CaMOCTOSITEJIBHOCTH M MHULIMATUBBIL. MHAMBHAYaJIbHOE 33JaHUE MOJKET IOJydyaThb KaK KaXKIbli
CTYIEHT, TaK U YacTb CTY/ICHTOB TPYIIIIbI.

B axTuBHOI (hopme BhITOTHSAETCS 00Cy Xk 1eHue 1adopatopHbIX (JIP) 1 KOHTpOIBHBIX paboT
( KP).

OO1muM BEKTOPOM M3MEHEHMSI TEXHOJIOTMH OOy4eHMsI JOJDKHBI CTaTh aKTHUBU3aLUs
CTYIEHTA, TOBBIIIEHUE YPOBHS €ro MOTHBALlMM U OTBETCTBEHHOCTU 3a KayeCTBO OCBOCHUS
00pa3oBaTeIbHON MTPOTPAMMBI

B mpouecce nmpoBeneHHs JIEKIMOHHBIX 3aHATHA W J1a0OpaTOPHBIX pabOT MpPAKTHKYETCs
IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKHX CPEACTB (IPOEKTOPBI, WHTEPAKTUBHBIE
nocku, Muatepuer). C ucnonp3oBaHueMm WHTepHETa OCYIIECTBISETCS JOCTYN K 0a3zaM JaHHBIX,
MH(}OPMaLMOHHO-CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM

JUia nui ¢ OrpaHWYeHHBIMU BO3MOJKHOCTSMM 3[0pOBbS MPEIyCMOTpPEHA OpraHu3alius
KOHCYJIbTAIMM C UCIIOJIb30BAaHUEM 3JIEKTPOHHON MOYTHI.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YUEHUU TUCIUIUIMHBI —
JUIs  JIMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0pPOBbsSI MPEIyCMOTpEHa OpraHu3anus
KOHCYJIbTAIMM C HUCIIOIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

4.01eHo04YHbIe cpeCcTBa JAJs TEeKYIero KOHTPOJIsl yCIeBaeMOCTH M POMEeKyTOYHOM
aTTecTaluu

OrneHOYHBIE CpENCTBAa TPEAHA3HAYCHBI Ui KOHTPOJS W OICHKH 00pa3oBaTelbHBIX
JOCTIDKEHUH 00yJaroInuXcsi, OCBOUBIIHNX MTPOTPaMMy YI€OHOU AUCIUTUTAHBI « XUMHUSD».

O1eHOYHBIE CpE/ICTBA BKIIIOYACT KOHTPOJIBHBIC MAaTEpUaNbl Ul MPOBEICHUS TeKYIIero
KOHTPOJIsA B GOpME TECTOBBIX 3a/IaHUM, TAOOPATOPHBIX padOT, KOHTPOJIBHBIX PA0OT, KOHTPOJIHHBIX
BOTIPOCOB ¥ MPOMEKYTOUHOM aTTecTaliuu B (JOpME BOIPOCOB K IK3aMEHY.

CTpyKTYypa OLlEeHOUYHBIX CPEACTB JIJIsl TEKYIeH ¥ MIPOMEeKYTOYHOM aTTecTAlNU

Kon u HaumeHoBaHMe HanmeHoBaHuE OLIEHOUHOT'O CPENICTBA
Ne Pe3ynbraTel 00y4eHus v
W HWHIMKATOpa (B cooBeTCTBHH C 11 1.4) Texymuni IIpomesxxyrounas
(B coorBeTcTBUM C 1I1. 1.4) KOHTPOJIb aTTecTanus
NOIIK-3.1. Brnapmeer | 3HaeT  OCHOBHBIE  3aKOHBI  XHMHH, | Bonpocsi 0na Bonpocwi k
OCHOBHBIMH TOJOKEHUAMHU 3aKOHOMEPHOCTH MPOTEKAHUSI | YCMHO20 Onpoca IK3AMEHY
(yHIaMEHTAIBHBIX XUMHYECKUX MIPOLIECCOB, MeTonawl | no meme, JIP
€CTECTBEHHBIX HaykK u aHaJIn3a XUMHWYCCKUX BCIICCTB,
HAYTHBIX TEOpHIL. XHMHYECKHX TPOLECCOB M HAYTHBIX
HCCIIeJOBAaHUN
YMeeT mpoBOIUTH PacueThI TI0 OCHOBHEIM | Bonpocwel 0i4 Bonpocwi k
3aKOHaM XHMUH, MOJIB30BATRCS | YCMHO20 ONpoca 9K3aMeHy
XUMHYECKOH CHMBOJIMKOH; | no meme,
KOJIMYECTBEHHO OmucaTh mpoueccsl, | JIP,
COMPOBOXKAAOIINECS n3menenueMm | KP,
(pM3MUECKOro COCTOSIHMS U XUMu4deckoro | 7'
cocTaBa B CHCTEMax  pas3jIM4HOI
CIIOXHOCTH; TIPUMEHSITh
COBPEMEHHBIE Hay4JHbIC METOJBI
TIO3HAHMS TIPUPOABI U BIAJICHUE UMH Ha
YpOBHE, HEOOXOUMOM JUJISI PEILICHUS
npodecCHOHaNBHBIX 3a/1a4
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Brnazmeer criocoOHOCTBIO BHEPSITH Bonpocwt ona
JIOCTHYKEHHSI XUMHUH TIPH PELICHIH YCMHO20 0npoca
npoeCCHOHANBHBIX 33124, no meme
CIMOCOOHOCTBIO MPUHUMATh TPAMOTHBIE,
HAay4YHO 00OCHOBaHHEIC
poeCCHOHANbHBIE PEIICHHS

NOIIK-3.2. [Ipumensier | 3HaeT HOpMBI TEXHHKH Oe3omacHoctH, | JIP Bonpocui k
OCHOBHbIE TIOJIOKEHHSI | METOAOJIOTHIO XUMHH, pu3udeckne u | T IK3aAMEHY
(yHIaMEHTaIbHBIX XMMHUYECKHE CBOIicTBa BEILIECTB,
€CTECTBEHHBIX ~ HayK W | BO3MOXKHBIC pHCKH, OCHOBBI
Hay4YHBIX  TEOPHUH  TIPH | XUMHUYECKOTO JKCIIEpUMEHTAa,
MPOBEACHUH  paboT IO | CTAaHIAPTHBIE METOIUKH XUMHYECKUX
U3y4YECHUIO U | UccleoBaHUN
BOCIPOU3BOJICTBY YMeeT npuMeHsITh 3HaHUS Bonpocut 0ns Bonpocui k
MHUHEPaJIbHO-ChIPhEBOI 0a3bl | (yHIAaMEHTAJIBHBIX Pa3AeioB XUMUH ISl | YCHHO20 ONpoca 9K3AMEHY
OIMCaHKs IPOIIECCOB U SBJICHHH, no meme
MPOKUCXOIAIIUXB MPUPOJIE; Oe30MacHO JIP,

T0JIb30BATHCS XUMUUECKUMHU
pEeaKTHBAMHU M X UMUYECKHM
000pyI0BaHUEM; TPOBOIUTH
OKCIICPUMECHTAJIbHBIC UCCIIE€JOBAHUA 1
AHAJIM3UPOBATH pe3yJ'lI)TaT])I; MPUMEHATH
HOHy‘ICHHLIe 3HAHUI 110 XUMHWHU OJ15
petienust npo)eCCHOHANBLHBIX 3a]1a4

Brnaneer HaBbIKaMu paboOThI B JIP
XUMHYECKOH JabopaTopuu 1
TEXHOJIOTHUECKUX YCIOBHUSX, C
XUMHYECKUMHU PEaKTUBAMH U
XUMHYECKUM 000PYZOBaHHEM;
METOaMH XMMHUYCCKOr0 aHaInu3a
OKpYXarollen Cpeibl JUlsl BBISBICHUS €€
BO3MOXHOCTEH M PECYPCOB C LIENBIO UX
HCIIOJIB30BaHMS B paMKax
npohecCrOHAILHOM e TeIbHOCTH

TunoBbie KOHTPOJIbHBIE 32/IaHUS WJIH HHbIEe MaTepUaJbl, He00X0AMMbIe Il OLlEeHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XaPAKTEPHU3YIOLIMX ITANbI
¢dopmMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHUsI 00pa30BaTeIbHOI MPOrpaMMbl

Tekymuii KOHTPOJIb OCYIIECTBIISETCS B YCTHOMW M NMHUCbMEHHOW (opMe B Ipoliecce
MIPOBEJICHUS JIEKIIMOHHBIX 3aHATHUI U JTa00PaTOPHBIX pabOT, P BBHITNOJIHEHUH KOHTPOJIBHBIX padoT

IIpuMepHBIii NepevYeHb KOHTPOJIbLHBIX BOIPOCOB 110 OTAEJbHBIM TeMaM M CHHUILINHBI
Tema 1: Bgeoenue. Ocnog Hole 3akouwvl xumuu. Kunaccel neopeanuueckux coeounenuil

. HpeI{MeT U 00BEKT HU3YUYCHUSI XUMUU.
. Hepe‘II/ICHI/ITe OCHOBHBIC 3aKOHBI XMMHUH

3. HazoBurte knaccel HCOPraHUYCCKUX COCIMHEHMH .

=

ok wn

Tema 2: Cmpoenue amoma u Xumuieckas ces3v.

KBantoBo-mMexanndeckas MOJIENIb CTpoeHusi aroma.6.KBaHTOBBIE umcla UX PUIUIECKHIA
CMBICII.

Artomnsie S, p, d, f-opOutanm.

[TpuHIMIBI 3aNI0THEHHUE YJIEKTPOHAMHU aTOMHBIX OpOHTaneit

.CopmynupyliTe nepuoIuIecKuii 3aKOH.

Crpoenue nepuoanueckas cucrema snementoB .M. Menneneesa.
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Nogak~wbdE

©oo~No O

[Iepeuncinure TUIIBI XUMUYECKOU CBA3U.
[Monsitue o merone BC u MO.

Tema 3 : Dnepeemuka Xumuieckux npoyeccos. Xumuveckas mepmoOUHAMUKa U Xumu4eckoe
pasHoeecue

UYro Takoe TepMOIMHAMHYECKasi cucTeMa?

Ha3zoBuTe THIIBI TEPMOAMHAMUYECKUX CUCTEM.

[lepeuncnure GyHKIUN COCTOSHUS.

Uro Takoe craHIapTHbIE TEPMOJMHAMUYECKHE IapaMeTpbl 00pa3oBaHMs BELECTB?
OOBSACHUTD BO3MOYKEH JIM BEUHBII JIBUTATEIIb.

Kakue peakiuu Ha3bIBaIOTCS IK30TEPMUUYECKUE U SHIOTEPMUYECKHE?

Kak onpenenuts BO3MOXXHOCTh TPOTEKAHUS XUMUYECKON peaKkuu?

Tema 4 : Xumuyeckas kunemuxa. Kamanus.

Kakue gakTopbl BIUSAIOT HA CKOPOCTh XMMHUUYECKON peakiuu?

[Touemy oporocTosiiue KaTajln3aTopbl UCIOIb3YIOT B TEXHOJOTUYECKUX MPOLIECCaXU
SKOHOMUKH TIPEANPUITHIA

Kak ncnonszyro [Tpunnun Jle-Illarenbe 1isi cMeleHUs paBHOBECHBIX MTPOLIECCOB BCTOPOHY
BBIXOJa TPOaYyKTa?

Tema 5 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax 31eKmpoaumos.
[IpuBennTe mpuMepsl TUCIEPCHBIX CHCTEM.

OnuimmuTe CBOMCTBA PaCTBOPOB.

N3 kakux ctaamii COCTOUT MPOLIECC PACTBOPEHHUS.

Kakue hakTopbl BIUSIOT HA MPOIECC PACTBOPEHHUS?

. Uem oTiIM4aroTCs UACATBHBIE PACTBOPHI OT peajbHbIX?

10 Kaxkue BemecTBa OTHOCSTCS K AJIEKTPOJIUTAM?
11. [Touemy JIEKTPOIUTHI TIPOBOAST TOK?

9. UeM cusbHbBIE AJIEKTPOIUTHI OTIIMYAIOTCS OT CIa0BIX?

10. ITouemy KOHCTaHTa IMCCOIMAIIMN HE NMPHUMEHUMA K CHUJIBHBIM SJIEKTPOIHTAM?
11. TTouemy u3. pacTBOpBl 3aMep3aroT Mpu OoJiee HU3KOM Temmeparype?

ok

Tema 6 : Xumus komniexcHwix coeounenuti. Komnnexcoobpasosanue 6 pacmsopax.
1. Ctpoenue 1 HOMEHKIATypa KOMIUICKCHBIX COCAMHCHUHN d-3JIEMEHTOB..

2. XumHuecKkas CBA3b B KOMIUIEKCHBIX COEIMHEHHI.

3. Meton BC o reomMeTpuy 1 MarHUTHBIX CBOHCTBAX KOMIUIEKCHBIX COCMHEHUH.
4. OO0miast XxapaKTepUCTHKA KOOPAUHALMOHHBIX COCTUHEHUI.

5. PaccMoTpeTh cTpoeHue reMorioOnHa KpoBH

6. Kak ompenenuTs MarHuTHBIE CBOMCTBA KOMILIEKCOB?

Tema T: OKucarumenbHO-60CCMAHOBUMENbHbIE PEAKYUU, UX POTb 8 NPUPOOE.
Dnekmpoxumuyeckue npoyeccwl.
Kak paccuntars BO3MOKHOCTB poTekanuss OBP?

Kak co3ate ranpBaHUYECKUI 2JIEMEHT, UMEsI OVH BUJI MeTasia’?
IToueM HeNB3s MOJMYYUTh AKTUBHBIE METAJIJIBI U3 BOJIHBIX PACTBOPOB AIEKTPOJIUTHUYECKUM
nyrem?

Tema 8: O630p ceolicma 31eMeHMO8 U UX BANCHEUULUX COCOUHEHUIL.
1.TTouemy MeTayisl OnecTsT?

15



IS

IToueMy mMeTayuIbl IPOBOAST TOK, @ HEMETAJUIBI - HET?
['ne B nepuoanueckoii cucreme smeMentoB JI.M. MenaeneeBa HaxoasTCSl METAJLIIbl HHEMETAJLIIBI?
Kaxkue BemiecTBa OTHOCSTCS K Makpo- U MUKPOAJIEMEHTaM?
Kakne meramibsl Ha3bIBaIOT METAJJIAMH JKU3HH?
[Touemy KOMIIJIEKCHBIE COJIU J] 3JIEMEHTOB SPKOOKpalleHHbIE?

Tema 9. Memoowr ananuza eewecmes
YeM XUMHUECKHE METO/Ibl aHAIN3a OTJIMYAIOTCS OT PU3MUECKUX U (HHU3UKO-XUMUYECKUX ?

I[IpumepHbie OMIETHI K KOHTPOJBLHBIM padoTam
Teml: Ocnosnvle nonamus u 3axkousl xumuu. Knaccvl neopeanuueckux coeouneHuil
1. BpuuciuTh MOJIIPHYIO Maccy rasa, ecinu macca 280 mut ero npu temmeparype 21 °C u
naBnernu 2.026-10° 11a pasna 0,65 .
2. Bpluncnute MOJISIPHYIO MacCy SKBUBaJICHTa MeTauia, ecyiv 0,2 T ero BBITCCHUIIN K3
KHACIOTHI 78 Mi Bogopoaa, m3meperHoro npu 17 °C u naBnennn 98642 Ila.
3. T'ne conepxutcs 6obie MoJiekyn: B 1 11 xopa npu 23 °C u gaBiennun 98 500 IMa wim B 1
1 okcuya yriepoja nipu 55 °C u maBnenuu 10 600 ITa?

Tema 4 : Pacmeopuvl. Peaxkyuu 6 600HbIX pacmeopax

1. B Boae maccoii 200 1 pactBopuiu coib Maccoid 20 T. OnpeneinTs MacCoOBYIO JIOJTO
BEIL[ECTBA COJIM B PACTBOPE, MPUHSB IUNIOTHOCTH BOJIBI paBHOM 1r/mit.

2. OrmpenenuTs Maccy BOJIbI, KOTOPYIO HE00XoauMo npubdaBuTh kK 220 r. pacTBOpa KUCIOTHI C
MaccoBoit goneit 80%, aroosr moayuants 60% pactBop.

3. Haiitu maccy mennoro kymopoca CuSOs*5H; O HeoOxoaumyro i1t mpuroToBiaeHus 1 1
pactBopa , coaepkamiero 10% 6e3soanoit conu. [Inotnocts 10% pactopa 1,084 r/mu.

4. Hns meirpanuzammu 60 ma HoSO4 motpebdoBanock mo6asuts 20 M 0,3 H menoun KOH.
Onpenenuth MOJIIpHOCTH pacTBopa HoSO4,

IIpuMepHBIH MepedeHb Ja00PATOPHBIX PadOT MO OTAEJbHBIM TeMaM JUCHMILIHHbI
Jlabopamopnasn paboma— >TO BaXHBIM 3JEeMEHT yuyeOHOTO mporecca. IMeHHo Ha
TAKUX 3aHATHUSAX CTYJCHTHI MOJy4alOT MPAKTUUYECKUE YMEHHUS U HaBBIKH paboOThI ¢ mpubopamu,
y4yaTcsi CaMOCTOSITEIbHO IPOBOAUTH OMBITHI U JI€JIaTh COOTBETCTBYIOIIME BBIBOABI MO HX
pe3yJibTaTaM, YT0, HECOMHEHHO, OyJIeT CIIOCOOCTBOBATH JIYUIIIEMY YCBOSHHIO U 3aKPETJICHHUIO.

Pesynbrarel 1abopaTOpHBIX padbOT O(QOPMIIAIOTCS B OTYETHI 110 JIaOOpaTOPHBIM
npaktukymam. Otder 10 J1abOpaTOpHOM  paboTe  COJNEPKUT  TEOPETHYECKYIO H
SKCIEPUMEHTANIbHYIO 4acTh. B TeopeTHueckod 4acTh H3JararoTcsi TEOPETUUYECKHE OCHOBBI
HM3y4aeMbIX XHUMHYECKUX IMpOLeccoB. B sKkcnepuMeHTalbHOW 4YacTU NPUBOJIMUTCS IEib,
Ha3BaHUE M METOJWKA BBIMOJHEHHUS XUMHYECKOro omnbiTa. [Ipy HEOOXOAUMOCTH MPUBOASATCS
pacuéThl M COCTaBISIOTCS YpPaBHEHUS XHUMUUYECKUX peakuuidl. B KoHIE KaXKAOro OorbiTa
(hopMynupyeTcs BBIBO/I.

Kpumepuu oyenusanus omuemos no nabopamopuvim pabomam.

— OIIEHKA ‘3a4TE€HO” BBICTABIISIETCS CTYACHTY, €CJIM OH MpPaBUJIbH O MPUMEHSET
TEOPETUYECKUE TIOJIOKEHUS Kypca TMpHU pELIEHWH TMPAKTHUYECKUX BOMNPOCOB, BJIAJEET
HEOOXOJMMBIMU HABBIKAMU U TIPUEMaMH UX BBITIOJHEHHUS,

— OlLlICHKa ‘“‘H€ 3auTeHO’  BBICTABISIETCS CTYIEHTY, €CJIM OH HE€ 3Haer
3HAYUTENbHOW YacTH MPOTPAaMMHOI0 Marepuaja, B JabopaTOpHOM MPaKTHKyMe HOMYyCKaeT

CYHICCTBCHHELIC OH_II/I6KI/I, 3aTPYAHACTCA OO0BSICHUTH paCuUCTHYKO 4YacCThb, 000CHOBATh BO3MOXKHOCTH
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ee pealn3alui, a TakKe HEyBEPEHHO, C OOJIBIITUMHU 3aTPyAHESHHUSIMH BBIMOTHSCT 3aJJaHUs WITU
HE CIIPABJISETCS C HUMH CaMOCTOSITEIIBHO.

Jlabopamopnan pavoma Ne. 1. Ocrognbie Knaccol HeOpeaHU4ecKuUx coeOUHeHull

3HAaKOMCTBO C TEXHUKOW Oe30macHOCTH mpu paboTe B XUMHUYECKOU Jaboparopuu.
Jmarnoctuueckoe tectupoBanue. [Ipu BBITIOJIHEHUU JIA0OPATOPHOU pabOThI U3Y4alOTCS CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMUECKUX COCTMHEHUHN U CTIOCOOBI UX MOJTyYeHUs. Y MEHHE OCYIIIECTBUTh
LETIOYKH MPEBPALLECHUN.

KonTtpoasHoii padote Nel o Teme: «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMHUM)»

Jlabopamopnasa paboma Ne2: Cxopocmo Xumuueckux peakyuil U XuMuieckoe pagHogecue

[Ipu BBITIOTHEHUH JTAOOPATOPHOM pabOTHI M3YYAEeTCsl 3aBUCUMOCTD BIIMSHUS KOHIIEHTpAIMU
pearupyroiux BeIiecTB, TEMIIEpaTyphl, KaTaIu3aTopa Ha CKOPOCTh XUMHYECKOM peaKIiuu, a TaKkKe
BIIMSIHME KOHIIGHTpAIlMM Ha XHUMHYeCKoe paBHOBecue. Pemienne 3amad. TectupoBanume Teme
3aHSTHSL.

Jabopamopnaa paboma Ne3. [Ipucomosnenue pacmeopog 3a0aHHOU KOHYEHMPAYUU.
Tumposanue. IlprodperaroTcsi yMEHUsI MPUTOTOBIICHUSI PACTBOPOB 3aJaHHON KOHIIEHTPALUU TIO
pacyeTy Macchl BEIIeCTBa, HEOOXOIMMOW MJis MPUTOTOBIEHUS pacTBopa (MOJISIpHAas, MaccoBas
n0Jis1). TOYHOCTh MPUTOTOBIIEHUS PACTBOPOB OMPEEISETCS 110 U3MEPEHUIO INIOTHOCTH JKUJIKOCTEN
C TIOMOIIBIO apeoMeTpa. TUTpoBaHME TOJYyYeHHOTO pacTtBopa. O3HAKOMIIEHHE C TEXHHKOMH
KHCJIOTHO- OCHOBHOTO THUTPOBAHHUSI PAacCTBOPOB C HEW3BECTHON KOHIICHTpAlMEeW pPacTBOPEHHOTO
BemecTBa.Pemenne 3amad. KontponpHas padota Ne2 mo teme: «PacTBOphI».

Jlabopamopnasn paboma Ne 4 Dnekmpoaumuveckas OUCCoyuayus u 2UOPoaU3 CoJel.
DopMHPYIOTCS YMEHHS pabOThI C PaCTBOPAMH AJICKTPOJIUTOB. M3ydaeTcst BIUsSHUE KOHIIEHTPAIIMH
Ha CMeEIEeHNEe paBHOBeCHs ciiaboro anekTponuta. [IpnoOperaercs HaBbIk ompeneneHust pH
pacTBOPOB COJICH, CMEILEHUE PABHOBECHS THUAPOJIU3a COJIed. 3HAKOMCTBO CO CBOMCTBAMH
O0y(depHBIX pacTBOPOB.

Jlabopamopnas padoma Ne 5. OxuciumenbHo-60CCmMano8UmMenbHble peaKyuu.
l'anveanuyeckuil 2nemenmny.

O3HAKOMIICHHE C PaCTBOPaMHU TUITMYHBIX OKUCIUTENEH U BOCCTAHOBHUTENCH. M3ydenne ycmoBuit
MIPOTEKaHMA U CPEABI Ha IMTPOTCKAHUEC OKUCIIUTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ. O3HaKOMJIEHHEC THITAMU
OBP. Cocrasnienne ypasaenuit OBP: a) meron anmexTpoHHOr0 6ananca; 6) METO.I AIEKTPOHHO-MOHHOTO
Gananca. I anveanuuecxuii snemenmy. TecTHPOBAHHUE II0 TEME.

Jlabopamopnan paboma Ne6. Obwue ceolicmea Memanios, Hememaniios U ux coOeOUHeHul.
dopmupoBaHue yMEHHI pabOThl HEMETAUIAaMH U MX COCOUHEHUSAMH. VM3yueHue OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB HEMETAIIOB U UX COCTMHEHUI.

dopmupoBaHue yMeHU pabOTHI C METajUlaMd IPU UX PACTBOPEHUH B BOJIE, PacCTBOpPaAxX
KHUCIIOT, WIeJN0Yeil, MNpu CIUIaBIeHUU. M3yduTh KHUCIOTHO-OCHOBHOM M  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIN XapaKTep BAKHEUIINX COCTMHEHUN METAJIJIOB.

Jabopamopnaa paboma Ne.7 Xumuueckue memoosl aumanusza eeuwjecms. Kauecmeennvie
peaxryuu HaKamuoHbl.

O3HakoMIIeHHE C XMMUYECKUMH METOJaMH aHaiu3a BenlecTB. KauecTBeHHbIE peakluu Ha
KaTUOHbl. M3ydyeHne MNpOAYKTOB B3aUMOACHCTBUS MX C KAueCTBEHHbIMHM AHUOHAMH.
dopMHpOBaHKUE YMEHUS MTPOBOJIUTHh KAUECTBEHHBII aHAIN3 BEILECTB.

Jlabopamopuaa paboma Ne8 Xumuueckue memoowl ananuza eeujecms . «Kavecmeennovie
peaxkyuu Ha AGHUOHbL »

O3HakoMJIEHHE C KAYECTBEHHBIMU PEAKIMAMH Ha aHUOHBI. V3yueHue npoaykToB
B3aMMOJICICTBUAMNX C KAUECTBEHHBIMU HOHaMU. DopMUpoBaHre yMEHUS IPOBOIUTH KAUECTBEHHBIN
aHaJIN3 BEIIECTB.

Jabopamopnas paboma Ne9.Onpedenenue scecmkocmu 800bl.

dopmMUpoOBaHUE YMEHUS MPOBOIUTH HAYUYHO-UCCIIE0BATENHCKYIO paboOTy IO
HU3y4YEHHUIO OOIIeH U BPEMEHHOM )KECTKOCTH BOJIBI.
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TecTupoBanusi o TeMam
Tema 1 u 2: Bgedenue. Cmpoenue amoma u xumuueckas cea3v. Knaccel neopeanuueckux

coeOuHenutl
1. VYcraHoBuTe COOTBETCTBUE MEXAY (HOPMYIION YaCTUIIBI U €€ HNIEKTPOHHOH KOH(UTyparen.
OOPMVYJIAYACTULIBI DJIEKTPOHHASA
KOHOUT'YPALIA
A) P -3 1) 1522522p63523p3
b) P 0 2) 1522522p63523p6
B) PO 3) 1522522p0352
r) p+3 4) 15%2522p0
2. NoHHas cBs3b OCYIIECTBIIICTCS B BEIIECTBE, POpPMyiIa KOTOPOTO

1) H2

2) NacCl

3 Li

4 He
3. YcraHOBHTE COOTBETCTBHE MEX/Ty Ha3BaHUEM COCTMHEHHUS U BUIOM XUMHUECKON
CBSI3U
HA3BAHUE COEJIMHEHU A BU/ CBA3U
A) amoMuHUI 1) nouHas
b) xmopun xanpuus 2) KOBaJICHTHasl HEMOJsIpHast
B) xmop 3) KoBaJIeHTHAS TOJISIPHAs
I') ammuax 4) MeTamyeckas

4. YKaxxuTe eIMHUIlY U3MEPEHUS KOJIMYeCcTBa BEIEeCTBA!

r

MOJIb

KT

a.e.M.

W3 npuBeneHHbIX HUXKE POPMYIT cosiel BBIOEPUTE KUCTYIO COJIb:
K2504

NaH2PO4

3) (NH4)2[Fe(S04)2]

4) [(Cu(OH)]2C03

o SN e
D = ¢

6 .YcTaHOBHTE COOTBETCTBHE MEX/y Ha3BaHUEM BEIIECTBA U KJIacCOM (TPYIIOii) BEIIECTB, K
KOTOPOMY OHO ITPHUHAJUICKHT.
KIIACC(I'PYIIIIA) EILIECTB
A) TUIPOKCU ATFOMUHUS 1) kucnas coub
b) runpokapboHat kanpuus 2) KHCIIoTa
B) cepoBomopo ( pactBop) 3) ocHOBaHUE
I') runpoxcun HaTpus 4) aMm(pOTEepHBIN THAPOKCH]T
5) cpenHsis conb
7. Tlpu HOpMaJIBHBIX YCIOBUSX 2 MOJIb KUCIIOPO/Ia 3aHUMAeT 00beM (B JIMTPax), paBHbIH
1) 11,2 2) 44,8 3) 112
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4) 22,4

8. B peaxmuto ¢ cepHoii kucnotoi Berynuwio 20 T ruapokcuia Hatpust. Paccuunraiite macey
obpasosasiieiics coau. (2NaOH + H2SO4 = Na2S0O4 +2H20)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hamwmmmre ypaBHEeHUs peaKInii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIICAYOITHE
MIPEeBPALICHUS:
Fe — cynbdar xenesa (I11)— rugpockuy xenesa (II1)— Fe 2 O 3

10. 3amana ciemyroimas cxema MpeBpaleHUui BEeIECTB:

)
)
3 H
4)
)

4.Kak noBIUseT MOHMKCHUE TEMIICPATYpPhl HA COCTOSIHUEC XUMHUYCCKOTO PaBHOBCCHA B cucreme:2NO

+X +Y
CO2—-K2CO3—KHCO3

Ompenenure, Kakue U3 yKa3aHHBIX BEIIECTB SIBJISIOTCA BemecTBaMu X 1 Y.

1) KCl(p-p)
2

KZO

HCI(H36LIT0K)

5) CO2 (p-p)

3anumuTe B TaOIUITy HOMEPA BHIOPAHHBIX BEIIECTB TOJI COOTBETCTBYIOIMMH OYKBaMH.
X Y

Kpumepuu oyenku mecma: npaBmibHbIX 0TBETOB 90-100% - «oTinmunrO», OT 75 % 1no 90%—
«xopoIto», ot 55 % 1o 75%— «yInOBIETBOPUTEIHHO», MEHbIIE 55 % - «HEyI0BIETBOPUTEIHHO.

TectupoBanust no Teme 4: Ckopocmsb XUMUYECKUX PeaKyUull U XUMUYECKoe PAGHO8ecUe
VYkazaThb MaTeMaTHYECKOE BBIPAKECHUE CKOPOCTH MPSIMOM PEAKITHU:

3Fe + 4H20 (r) «»Fe304 + 4H2

1) v =k[Fe]® [H20]% 2) 0 =k[Fe] [H20]; 3) ¥ = k [H20]*

4) b = [Fe]’[H20]*; 5) b = k[Fe] [H20]®

Kak u3MeHHUTCSl KOHLIEHTpAIKs KaKI0TO KOMITIOHEHTa B cucteme N2 + 3H2«+-2NH3 npu
YBEIUYCHUHU KOHIICHTPAIIMU a30Ta.

1) yBenuuurces, [NH3] yBemnuntcs;2)ymensinutcs, [NH3] yMmeHbImuTCs;
3)yMeHbIIUTCS, [NH3] yBenuuuTtcs;4)yBenuuurcs, [NH3] ymenbImtes;
5)yMEHBIIUTCS [NH3] se usmenwurces.

3 Kak rmoBnusier MoBbIIICHHE JaBICHHUS HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS B

cucreme: C + H20(map) <> CO +H?2
1) paBHOBECHE CMECTUTCS BIPABO; 2) PABHOBECHE CMECTUTCSI BJICBO;
3) paBHOBeCHE HE HAPYIITUTCS.

+ 02+~ 2NO2; AH<0
paBHOBeCI/Ie HEC HapYIJ_II/ITCSI;Z) paBHOBeCI/Ie CMCCTHUTCA BJICBO,
paBHOBeCI/Ie CMECCTUTCA BHpaBO.

Kpumepuu oyenxu mecma: npaBmiibHbiX 0TBeTOB 90-100% - «otmuunO», 0T 75 % 1m0 90%-—
«xoporto», ot 55 % 1o 75%— «yAOBIETBOPUTEIHHOY», MEHBIIIE 55 % - «HEYIOBIETBOPUTEIHHO
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TeCTI/IPOBaHHH no reme 7: OKuCJzume/zbHO-eoccmanoeumeﬂbezepeam;uu

K xaxomy Tumy peakuiuii OTHOCUTCS JaHHAs peakuus’?
KOH+C12 —KCIO3 + KC1 + H20

pCaKknus MEKMOJICKYJIAPHOTO OKHUCICHHUA — BOCCTAHOBJICHHA,

peaKkuus BHYTPUMOJIEKYIISIPHOTO OKUCIIEHUSI — BOCCTAHOBJICHHUS;

peakuys IUCIPOIIOPLHOHUPOBAHUS.

ATOMEI KaKoro OJICMCHTA, UBMCHSS CTCIICHD OKUCJICHUA, OKHUCIAJIINCh B PCAKIINU
Pb(NO3)2 — PbO + NO2 + 02

CBUHIIA; 2) a30Ta; 3) KUCJIOpo/ia; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPO/Ia.

+
CKOJBKO 3JIEKTPOHOB OTAAET HOH Cr3t s peakuuu:

Cr** + Br2 + OH — CrO;™ + Br + H20 1) 1; 2) 2; 3) 3: 4) 4; 5) 5.
CKOJIBKO MOJICKYJI a30THOM KHCIIOTHI Y4aCTBYCT B KQUCCTBC OKHUCIUTCIIA BPCAKIIUN
FeS +HNO3—Fe(NO3)3 + S + NO + H20
1) 1;2) 3; 3) 5; 4) 10; 5) 15.
B kako# cpejie OCYIIECTBISETCS PEaKIiiysi, MPOTEKAIIAs IO CXeMe:
MnO2 + KC103 + ... - K2MnO4 + KC1 +...

Kpumepuu oyenxu mecma: npaBmiibHbIX 0TBeTOB 90-100% - «otimuanO», 0T 75 % 10 90%—
«XopoIoy, ot 55 % mo 75%— «ymoBIETBOPUTETHLHOY, MEHBIIIE 55 %0 -«HEYIOBIETBOPUTEIHHO.

3auyeTHO-3K3aMeHANMOHHbIE MATEPUAJIbI ISl IPOMEKYTOUYHOM aTTecTAllUU (3a4eT)

Bonpocs! /151 MOATOTOBKYU K IK3aMeHY

1.OCHOBHBIC TTOHATHUS U 3aKOHBI XUMUHU. POJIb XUMUN B HAYYHO-TEXHUYECKOM ITPOTPECCE.
2.. OCHOBBI KBaHTOBO-MEXaHUYECKON TEOPUH CTPOCHHS aTOMa.

3.KBaHTOBBIC YHClIa. ATOMHBIE S, P, d, f - opOuTaNH.

4. ITpuHITUIIBI 3aTMI0JTHEHUE DJIEKTPOHAMH aTOMHBIX OpOUTaseH.

5.1Tepuoanueckuii 3akoH. [lepuoauyeckas cucrema snementoB .M. Menaeneena.
Knaccudukamus snementos ( s-, p-,d-, ).

6. Xumunueckada cBsa3b. [loustue o metone BC u MO.

7. KoBanenTHas cBsI3b. CBOMCTBA BEIIECTB C KOBAJICHTHOM CBSI3bIO.

8. MoHHas CBsA3b. DNEKTPOOTPUIIATEIIBHOCTD AIIEMEHTOB.

9..Bonopo/iHast CBsI3b U €€ CBOMCTBA.

10. CBs3p B MeTaiax. CBOMCTBA BEIIECTB C METAIUIMUECKOU CBI3BIO.

11.Tunel KpUCTAIUIMYECKUX PEIIETOK M CBOMCTBA COCTUHEHUM.

12.30nHas Teopus. [IpoBoHUKH TOKA, TOIYIPOBOAHUKH U AUIICKTPUKH.

13. MexMOoeKyIIpHbIe CHIIbI B3aUMOICHCTBUS.

14. OcHOBHBIE KJIaCChl HEOPraHUYECKUHA COCAMHEHUH.

15. Tepmonunamudeckue cucteMbl. DyHKIIMHA COCTOSHUS. DHTANBIINS, SHTPOIIUS, BHYTPEHHSS
SHEPrUs — napamMeTpbl COCTOSIHUS BenlecTB. CTaHIapTHbIE TEPMOJIMHAMHYECKUE TTapaMETPhI
00pa3oBaHUs BEIIECTB.

16.11epBblii 3aKOH TEPMOTUHAMUKH.

17..Oneprerudeckue 3h(HeKTbl XuMUdeckux peakiuii. TepMoxumMudeckre ypaBHeHUs. 3aKOH
I'ecca u ero ucnonb3zoBaHuE ISl TEPMOXUMHUYECKUX PACUETOB.

18.ITonsiTrie 06 sHTpoNMH. DHTpONHUs (Ha30BOTO Nepexoaa. BTopoii 3akoH TepMOIUHAMUKH.
19.1306apHo-n30TepMuueckuii motennuan (3Heprust [ m66ca). Hampasnenue nporekanus

XUMUYECKUX PEAKLIUH.
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20. CkopoCTh XUMUYECKOU peakIuy U ()aKTOPHI HA €€ BIUSIONINE. 3aBUCUMOCTh CKOPOCTHU
peaKklMK OT KOHLIEHTPALUU. 3aKOH JCHCTBYIOIIMX Macc.
21.. 3aBUCHUMOCTh CKOPOCTH peakiuu oT Temreparypsl. [IpaBuno Baat-I'odda.
22 .IloHsiTHE O TEOPUU AKTUBUPOBAHHOIO KOMIUIEKCA. DHEPIUs aKTUBALIUU.
23.'oMOT€eHHBIH U TeTeporeHHbIN KaTannu3. ABToKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patumbie 1 HEOOpaTUMBbIE peaknu. Xumudeckoe papHoBecue. [Tpunmumn Jle-11larense.
CwMmenienue paBHoBecHs. KoHcTaHTa paBHOBecUS M (PAKTOPBI HA €€ BIUSIOLIUE.
25.lucriepcHbIe CUCTEMBI M UX Kiaccupukanus. [TorsTrs 00 naeanbHbIX U PEaTbHBIX PACTBOPAX.
26.Xumunyeckas teopus pactsopos .M. MenneneeBa. O01mue cBoiicTBa pacTBOPOB.
27. KoymuratuBHBIE CBOMCTBA pacTBOPOB 3aKOHBI Payirs.
28. Ocmoc. 3akoH Bant-TI'odda. Ocmoc B nmpupoae. M3otonndeckuii ko3hduimet.
29.IlpencraBieHue 0 MEXaHU3ME IEKTPOIUTUUECKOM TUCCOLMAllUU B BOJHBIX pacTBOpax.
Crenenp aucconuanii U GakTOphl HA €€ BIUSIOIINE.
30.3akoH pa3b6asienus OcBanbaa. Koncranra qucconuanuu v (pakTopbl Ha €€ BIUSIONIHE.
31 Bona ee poutb B ipupo/ie. MonHoe npousBeaenue Boasl. Bogopoaubiii mokasatens ( PH)
pacTBopa.
32. BydepHbie pacTBOPHI U X CBOMCTBA.
33. TloHsITHE O TEOPUH CHITBHBIX AIEKTPOJIUTOB. AKTUBHOCTE, KOA((OUIINEHT aKTUBHOCTH, HOHHAS
CHJIa pacTBOpa.
34. T'maponu3 coneit. HeoOparumerii tuaposm3. CTeneHb 1 KOHCTaHTa THAPOIN3a. BriusHue
TeMIIepaTypbl U pa30aBlieHUs Ha CTENIEHb THIPOJIM3a.
35. IIpomssenenne pactsopumoctH (I1P). YcmoBust BeImaaeHns ocaka.
36.0kucANTENpHO-BOCCTAHOBUTENBHBIE peakiui. Kinaccudukanusi.
37.21eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN JIEKTPOIHBIN MOTEHIINA U
(bakTophl Ha HEeTo BMsIomuUe. Y paBHeHue HepHcra.
38. I'anpBannueckuii aeMeHT. DJC raibBaHUYECKOI0 JIEMEHTA.
39.9nexTponu3 pacruiaBa u BogHoro pactBopa NaCl. 3akonsr dapanest.
40. CtpoeHue u HOMEHKJIaTypa KOMIUIEKCHBIX coeTuHeHUI d-371eMeHTOB.. XUMUYeCKas CBS3b B
KOMIJIEKCHBIX COEIMHEHUH.
41.Meton BC o reoMeTpuy W MarHMTHBIX CBOMCTBAX KOMIUICKCHBIX COSIMHEHHUH.
42.00mmas XxapakTeprucTUKa KOOPIMHAIMOHHBIX COCTMHECHUM.
43.0061mas xapakrepuctuka d-3eMeHToB. XMMHUYECKHEe CBOMNCTBA.
44. IllenouyHble MeTaIbl. XUMUYSCKHE CBOMCTBA.
45. IllenoyHo-3eMeIbHBIC METAIIIb. XUMHYECKHUE CBOMCTBA
46.Bonopos. Pu3nyYecKre 1 XMMUYECKHUE CBOMCTRA.
47. Kucnopon. ®usnueckrue 1 XUMUYECKHE CBONCTBA.
48 Azot u pocop . Xummuueckue cBoiicTBa. Baxkubie coenunenus azota u ¢pocdopa B
OMOJIOTHYECKUX CHCTEMax
49. Yraepon. Xumuyeckue cBorictBa. Kimaccudukanusi opraHM4eckux coeIMHEHUN
50. Xumuueckre MeTonbl aHanu3a BeniecTB. dusndeckue U (U3UKO-XMMHUUSCKHE METOJIbI aHAJIH3a
BCILICCTB

Kpurtepun onennBanus pe3yibTaToB 00y4eHust

OneHka 3HaHUH N0 TUCUUITUIMHE «XUMUS» Mpeanonaraet AuddepeHnnpoBaHHbIi MOAX0]
K CTYAEHTY, Y4eT €ro MHIMBUAYyaJIbHbIX CIOCOOHOCTEH, CTENIeHb YCBOCHUS U CUCTEMAaTU3aluU
3HaHUH yueOHOTO Kypca, yMEHHUs JIeNaTh J0Ka3aTelbHble BBIBOABI U 00001IeHus, (POpMUPOBaHUS
OOIIEKYIbTYPHBIX KOMIIETEHTHOCTEH

‘ OI_[CHKa ‘ KpI/ITCpI/II/I OLCHHUBAHUA T10 SK3aMCHY ‘
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OIICHKY «OTJIMYHOY 3aCITYKHBACT CTY/ICHT, OCBOMBIINI 3HAHUS, YMCHHSI,
KOMITETCHIIMH U TEOPETUUYECKUI MaTepuan 0e3 mpoOeioB; BHITIOTHUBIINAN
BCE 3aJaHUs, MPEAYCMOTPEHHBbIC YYEeOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YyPOBHE; MPAKTUYECKHE HABBIKM MPOQPECCHOHATBHOTO
MPUMEHEHHsI OCBOEGHHBIX 3HaHWUH copmupoBaHbl. CTyaeHT CBOOOIHO
BJIAJICCT TCOPCTUYCCKUM MaTepuajoM (3HaeT KaKk OCHOBHBIC, TaK H
CHeM(PUICCKHEe CHHTETUICCKUE METOIbI, 3 TaKKE MEXaHU3MBbI
OCHOBHBIX  pe€aKIui) U  CHOCOOEH  CaMOCTOATENBHO  PEIUTh
9K3aMEHALIMOHHYIO 3a/1a4y.
OIICHKY «XOPOIIIO» 3aCITy)KUBAaeT CTYICHT, MPAKTUYCCKH ITOJTHOCTHIO
OCBOUBIIINI 3HAHUS, YMCHHSI, KOMIIETCHIINH U TCOPETUICCKUI MaTepHuall,
yueOHbIC 3a/laHus HE OICHCHBl MaKCHMaJIbHBIM YHCJIOM OallIoB, B
OCHOBHOM c(opMHpoBall TpakTHUecKue HaBbIKH. CTyIEHT XOpOIIo
BIIQJICET TEOPETUUYECKUM MAaTEPHAJIOM, 3HAeT 0a30BbIC CUHTETHUYCCKUE
METOJBl W WMEET TMPEJACTaBICHHE O MEXaHW3MaX OCHOBHBIX
CUHTCTHUYECKH  BAXHBIX  PEAKIUH, CINOCOOCH  CIPABUTBCA  C
9K3aMEHAIMOHHOW 3aJa4ell TPU HE3HAYUTEIbHON MOMOIIH CO CTOPOHBI
MIPETIOIaBaTEIs.
OIICHKY «YyIIOBJIETBOPUTEIHFHO» 3aCIy)KUBAET CTYAEHT, YaCTHYHO C
npoOeaMu  OCBOWBINMK ~ 3HAHWS, YMCHHS, KOMIICTCHIMH H
IToporossiit TEOPETHUYECKHI MaTepuaj, MHOTHe Y4eOHble 3amaHus b0 He
YPOBEHB «3» BBIITOJHWII, JIMOO OHU OICHEHBI YHCIOM OaIoB OJHM3KUM K
(YIOBIIETBOPUTE | MHHHMAJIBHOMY, HEKOTOPBIE MPAKTUIECKUE HABBIKA HE CPOPMHUPOBAHEIL.
JIBHO) CryneHT 3HaeT 0a30Bble CHHTETHMUYECKHE METOJbl, OJHAKO IUIOXO
pa3zbupaercs B cnenu(pUUIECKUX METOJaX U MEeXaHM3Max OCHOBHBIX
peaKkuuii, ¢ TPYAOM CIPAaBISIETCS C 3K3aMEHAIMOHHOW 3agadyedl mpu
CYIIECTBEHHOM MOMOIIHM CO CTOPOHBI MPENoIaBaTels.
OIICHKY «HEYAOBIIETBOPUTEIHHOY» 3aCITY’KUBAET CTYEHT, HE OCBOUBILUN
3HAHMSI, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUI Marepuall, yueOHbIe
3a/laHUsl HE BBINOJHWII, MPAaKTUYEeCKUE HABBIKKU HE C(HOPMUPOBAHBIL.
CryneHT He crnocoOeH pelnTh SK3aMEHAlMOHHYIO0 3a7ady Jaxke c
NOMOIIBI0  TIperojaBarelss W IUIOXO BIIAJIEET TEOPETHUYECKUM
MaTepuanioM (HaOJFOAA0TCS CYIIECTBEHHBIE OMUOKU MIPH OOCYXKICHUN
0a30BBIX CHHTETUYECKHX METOIOB).

Bricokuii
YPOBEHB «5»
(0TAMYHO)

Cpennuit
YPOBEHB «4»
(xopor1o)

MuHuMalIbHBIN
YPOBEHB «2»
(HeynoBneTBOpU
TEJILHO)

OrneHoYHBIE CPEJICTBA JUISl HHBAJIMJIOB U JIMIL C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI
BBIOMPAIOTCS C Y4ETOM X MHIUBHYaTbHBIX TICUXO0(PU3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAIMAM U JIMI[AM C OTPAaHHYCHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI
NPEIOCTaBISICTCS JONOJIHUTEIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEH€;

— IpU MPOBEJICHUU MPOLEAYPHl OLICHUBAHUS PE3YJIbTaTOB OOYYEHHS MHBAIWIOB U JIUI] C
OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI NIPEIYCMAaTPUBACTCS HCIIOIb30BAHHE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUAYATbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl O0yHAIOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS U
MHBAJINJIOB MPOLIEypa OLIEHUBAHUS PE3YJIbTATOB O0YYEHHUS IO JUCLUIUINHE MOKET IPOBOIUTHCS B
HECKOJIBKO 3TaIoB.

[Ipouenypa oLeHUBaHMUS pe3ylbTaTOB OOYYEHUS WHBAIMIOB U JIMI[ C OIPAaHUYCHHBIMU
BO3MOKHOCTSIMH  3JI0OPOBbsSl 1O JUCLHUIUIMHE (MOIYNIO) IMpeaycMaTpuBaeT MpeJoCTaBIeHUE
uHpopmanuu B (GOopMax, aganTUPOBAHHBIX K OrPAaHUYEHUSIM HX 370POBbS M BOCHPUSATHS
UH(pOpMAIINHU:
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JInst ULL ¢ HapyIICHUSIMH 3PCHUS:

— B TIeYaTHOM (hopMe yBeTMUeHHBIM HIPHQPTOM,

— B OpMe SIEKTPOHHOTO TOKYMEHTA.

JIist Jian ¢ HapyLIeHUsIMU CITyXa:

— B IIeYaTHOM (opme,

— B pOpMeE DIEKTPOHHOTO JOKYMEHTA.

JInst LL ¢ HapyIIeHUSIMU OTIOPHO-/IBUTATENILHOTO arapara:

— B TIeYaTHOM (opme,

— B pOpMeE DIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETU3WPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. [lepeueHb yueOHOI TUTEPATYPHI, HHPOPMANMOHHBIX PECYPCOB M TEXHOJIOT Hii
5.1. YueOHnast 1ureparypa
1. I'muuaka H.JI.OGmas xumus : B 2-X T. : YIeOHUK I aKaJgeMudeckoro OakamaBpuara . T. 2 / H.
JI. I'munka ; mox pea. B. A. Ilonikosa, A. B. ba6kosa. - 20-e u3x., mepepad. u mor. - Mocksa :
Opaiit,2014. - 900 c.
2. 'enpdman. M. U. Xumus : vaeOnuk / M. U. I'ensdman. B. I1. FOctparo. — 4-e n3zn. — CaHKT-
[TerenOvor : Jlans. 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr : anekTpoHHbIH // JIaH® :
ANEKTDOHHO-0MOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/210221
3. Ipecc, U. A. OcHoBbI 00mIeH XuMun : yaeOHoe mocooue / M. A. IIpecc. — 2-e u3n., nmepepad. —
Cankr-IlerepOypr : Jlaus, 2022. — 496 ¢. — ISBN 978-5-8114-1203-7. — TekcT : 31eKTpOHHBIH //
JlaHb : 2IIEKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/210965
4. COOpHHUK TECTOB M 3a/1a4 110 Kypcy XuMuH . yuebnoe nmocobue / E. A. AnanneBa, A. B. Banbkos,
M. A. I'maronesa [u ap.]. — Mocksa : HUAAY MU®OU, 2014. — 144 ¢. — ISBN 978-5-7262-
1960-8. — TekcT : anmekTpoHHbIH // JIaHb : 31eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
Pexxum mocryma : https://e.lanbook.com/book/103243
5. Kysnenona C.JI., Cropoxenxko T.I1../ JTabopaTopHsIii mpakTUKyM (U1t CTYACHTOB 1 Kypca
re0JIOTHYECKOro (hakyabTeTa MO CIEeIHATLHOCTH: 21.05.03 - «TexHoi0THs T€OJOTUUECKON
passeaku»), Kyol'V, r Kpacunomap, 2016r. 88 ¢

5.2. [lepuoauyeckasi JJutTeparypa

1. Ycnexu XUMHUH - pOCCUUCKUI HAYYHBINH KYpHAJ, MyOJUKYIOIMHUK 0030pHBIE CTaThH I10
aKTyaJIbHBIM Mpo0JeMaM XUMUU U CMEKHBIX HayK.

2. XypHan opraHu4ecKOi XUMUH - POCCUMCKUI HAyYHBIN KypHaJ, MyOIUKYIOIUNA CTaTbU
M0 TEOPETHYECKUM IMpoOJieMaM OPraHMYeCKOW XMMHHM, MEXaHM3MaM pPEaKIUil OpPraHUuYeCKUX
COEIMHEHUH, COOTHOIICHUAM MEXAY (PU3NYECKUMHU CBOMCTBAMH, PEAKIIMOHHON CIOCOOHOCTHIO U
CTPOEHHUEM, TI0 HOBBIM PEaKLUAM U METO/IaM MOJTYYeHUS OPTraHUYECKUX COSTUHEHHI, IO OCHOBHBIM
npoOieMaM pa3BUTHUS BXKHEHITNX HAITPABJICHUH OPTaHUYECKOTO CHHTE3A.

3. Xypnan oOmieil XUMHUM — OJAMH W3 KPYMHEHIIUX POCCHMCKUX HAYYHBIX KYpPHAIIOB,
OTpaXKaroIIUX OCHOBHBIC HANPABIICHUS PA3BUTHUSI XUMUU, MYOIUKYIOMUNA pabOThI, MOCBSIIEHHBIE
aKTyallbHBIM OOIIMM BOTIPOCaM XUMHUU U MpoOiieMaM, BO3HUKAIOIIUM Ha CTHIKE Pa3IMYHBIX

pasacisioB XMMHUH, a4 TAKIKC HA I'paHUIAX XUMHU U CMECKHBIX C Hel HayK (MeTaJ’IHOOpraHI/IquKI/Ie
COCAUHCHUA, BIICMCHTOOPraHMYCCKasA XWUMHSA, OPraHUYCCKHUEC ©W HCOPraHUYCCKHUE KOMILICKCHI,
MCXaHOXUMMA, HAHOXUMMUSA U T. Z[.).
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5.3. I/IHTepHeT-pecypcm, B TOM YMCJI€ COBPEMECHHLIC I[pO(l)eCCI/IOHaJILHBIe 0a3bl JAHHBbIX
H ]/IH(])OpMaIII/IOHHbIe CIIPpaBOYHBIC CHCTEMBI

J1eKTPOHHO-0ubIMoTeuHbIe cucteMsbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.hook.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaiibHbie 6a3bl JAHHBIX:
1. Scopus http://www.scopus.com/

2.

ScienceDirect www.sciencedirect.com

3. XKypuans uzgarenscrea Wiley https://onlinelibrary.wiley.com/
4. Hayunas snexkrponnas oudiunorexa (HOB) http://www.elibrary.ru/

5.

ITonHOTEKCTOBBIE APXMBBI BEAYIINX 3allaJHbIX HAYYHBIX )KYPHAJIOB Ha Poccuiickon

wiatgopme HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru

6.

HanmonaneHass onekTpoHHas OuOMMOTEKa (IOCTYHm K DJIEKTPOHHOW OMOIMOTEKE

aucceptaiuii Poceuniickoit rocynapcrsennoit oudmmorteku (PI'B) https://rusneb.ru/
7. Tlpesupentckas 6ubanoreka uM. b.H. Enbruaa https://www.prlib.ru/

8.

OnektponHas kojuiekus Oxchopackoro Poccuiickoro @onga

https://ebookcentral.proguest.com/lib/kubanstate/home.action

9.

10.
11.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

12.
13.
14.
15.
16.
17.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks:_https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuusepcurerckas uapopmaimonnas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmManmoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynprant [lmtoc - cnpaBo4Has mpaBoBasi cucTema (JOCTYII MO JIOKAaJIbHOU CETH ¢
KOMIIBIOTEPOB OMOINOTEKHN)
Pecypcbl cBOOOAHOIO A0CTYMA:

1.
2.
3.
4.

AMepHKaHCKas aTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

[TonHbIC TEKCTHI KaHAICKUX auccepTaruii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

MuHMCTEpCTBO HAayKu U BhIciIero oopasoBanus Poccuiickoit @enepanun

https://www.minobrnauki.gov.ru/;

5.
6.

denepanbhblil mopran "Poccuiickoe oopazoBanue" http://www.edu.ru/;
HNudopmanmonnas cucrema "EnnHoe 0OKHO 10CTya kK 00pa30BaTeIbHbIM pecypcam”

http://window.edu.ru/;
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7. Epwmnuas xosuekuus nupoBbIX 00pa3zoBaTelbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbIii LEHTP HHYOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr 'ocymapcTBEHHOrO HHCTUTYTa pycckoro si3bika UMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBo4Ho-uH(pOpPMAIMOHHBIN TopTai "Pycckuii s361k" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX ciioBapei hitp://www.glossary.ru/;

12. Cnoapwu u sHIMKIONIe MK http://dic.academic.ruf/;

13. O6pasoBarenbHbIil noptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3oBanuu B Poccuiickoit dexepanun'. Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHble  HH(POPMAaIOHHBbIE pecypchl

KyoI'Vy:

1. Cpena MOIyabHOTO TUHaMHUYeckoro oOydenus hitp://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, y4€OHO-METOJMUECKUX KOMIUIEKCOB, IyOJIMKALUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoreka nH(MpOPMaLMOHHBIX PECYPCOB Kadeapbl HHPOPMALIMOHHBIX
oOpasoBatenbHbIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymentoB Kyol'V http://docspace.kubsu.ru/

5. DnexkTpoHHBIE 0O0pa3oBaTelIbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM H
TexHoJyioruit B oOpazoBannu KyOl'Y u mayuyno-meroamueckoro xypraana "IHIKOJIbHBIE I"OJIbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHus ISl 00yYAIOUIUXCS 110 OCBOECHHUIO U CHUTIIMHBI (MOYJIs1)

VYcnemHoe wu3ydyeHuEe AUCHMILIUHBL «XUMHUS» TpeOyeT OT CTYIEHTOB PEryIsSIpHOTO
MOCEeIEeHUs JICKIHH, a TaKkKe aKTUBHOM pabOThI HAa MPAKTHUECKUX 3aHATHUAX, BHITIOJIHEHUS TECTOBBIX
MIPOBEPOYHBIX PabOT, BHIMOIHEHUS U 3alIUTHI Ja00OPATOPHBIX pabOT, 03HAKOMIICHHUS C OCHOBHOW U
JIOTIOJTHUTEILHOM PEKOMEHYEMOM JTUTEpaTypOid.

[Ipu nOAroTOBKE K JEKIIMOHHOMY 3aHSATHUIO CTYJICHTAM PEKOMEHIYETCS:

1) IPOCMOTPETh 3aIKCH MPEIBLAYIICH JIEKIIUH U BOCCTAHOBHUTD B MAMSITH PaHee U3yICHHBIN
MaTepua;

2) 0eryo MpOCMOTPETh MaTepUall MPEACTOSIICH JIEKIIHH, C IEIbI0 JYUIIIEro YCBOCHHSI
HOBOT'O MaTepHuaa;

3) caMOCTOSITENIbHO POPAbOTATh OTACIbHBIC (PArMEHThI TEMbI TIPOILION JCKIIUH, €CITH 3TO
HE00X0IUMO.

[Ipn KOHCIIEKTUPOBAHUHU JIEKIIMOHHOTO MaTepHalia CTyJIeHTaM HY)KHO CTPEMHUTBHCS KPaTkKo,
CXEMaTH4HO, TIOCJIEeI0OBaTeIbHO W JIOTUYHO (PUKCHUPOBATH OCHOBHBIC TIOJIOKEHHS], BBIBOJIBI,
0000meHns 1 (GOPMYIUPOBKHU, HE MBITASICh 3aMUCaTh BECh IMPENOAAaBaCMbIil MaTepuan CIOBO B
CJIOBO.

[Ipy MOATrOTOBKE K 1A00OPATOPHOMY 3aHSTHIO PEKOMEHIYEeTCs:

1) 03HAKOMHTBHCS ¢ TEMOW M ITUIAHOM 3aHSATHS, YTOObI BBISICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyayT oOCyXKIaThCs Ha 3aHATHH;

2) mopaboTaTh C KOHCIIEKTOM JIEKIIMH IO TEME 3aHATHs, a TaKKe O3HAKOMHTBHCS C
peKoMeHayeMo nuTepaTypod Hu (MpU HEOOXOJAUMOCTH) JOMOJHUTENBHBIMU HCTOUYHUKAMU
nH(pOpMaLIUY B BUJE MIEPUOTNIECCKUX U3TaHui 1 THTepHeT-pecypcoB.

[Ipu BBIMOTHEHUH MIPAKTUYECKON pabOTHI CTyJIeHTaM HEOOXOAMMO OTMEYATh T€ BOTIPOCHI U
pa3fenbl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHEHUS. C LETbI0 MOCIEIYIONed KOHCYIbTAIluN Y
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npenojasatens. Kaxaplil CTYJEHT AODKEH CTPEMHUTBCS aKTHBHO padoTaTh Ha IMPaKTUYECKHX
3aHATUAX U YCIICIIHO BBIIIOJHATH TCCTOBLIC IPOBCPOIHBIC paGOTBI.

CamocrostenbHas paboTa HapAIy C AyAUTOPHOM MPEICTaBIIsAET OJHY U3 BaXHEUIINX (Hopm
ydeOHoro mpornecca. CamocTosiTenbHass paboTa — 3TO IUIaHMpyeMas paloTa CTYIEHTOB,
BBINOJIHSIEMAs] 1O 3aJ@HUI0 M NP METOJMUYECKOM DPYKOBOJACTBE IIpenojaBareis, HO 0e3 ero
HENoCcpeICTBEHHOro yuactus. CamocrosTenbHas padoTa peiHa3HaueHa He TOJIbKO Ul OBJIAJCHUS
MPECTaBICHHON NUCIHMILIMHON, HO U Ul (GOpMUPOBAHHS HABBIKOB PadOTHI BOOOIIE, B y4eOHOM,
HAyYHOH, TPO(ECCHOHANBHON e TeNFHOCTH, CIIOCOOHOCTH MPUHUMAThH Ha ce0sl OTBETCTBEHHOCTD,
CaMOCTOATCIIbHO p€IIaTh BOSHUKAIOIINUEC HpO6JICMI>I, HaxXOIWUTh MPAaBUJIbHBIC PCHICHUSA U T.A.

CamocTosTenbHas paboTa BKIIOYAET: U3y4eHUE OCHOBHOM M JJONOJTHUTEIbHOMIMTEPATYPHI,
Hpopa60TKa U TMOBTOPCHHE JICKOMOHHOT'O MaTepuajia, HNOAIOTOBKY K HNPAKTHYCCKHUM 3aHATUAM,
IMOATOTOBKY I[OKJ'IaI[OB-HpCSGHTaIII/H\/JI, MOAT0TOBKA K TECCTUPOBAHUIO U K TCKYILIEMY KOHTPOJIIO.

B ocBoennnu JAUCHUIUIMHBI MHBAJIMIAMHW W JULOAMU C OI'PaHUYCHHBIMU BO3MOXKHOCTAMHU
310pOBbsl OOJIBIIIOE 3HAUEHUWE HUMEeT HHAWBHIyalbHass y4yeOHas pabora (KOHCYIbTAllUM) —
JONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOrO MaTepHaia.

I/IHILI/IBI/II[yaJ'IBHBIC KOHCYJIbTAallUN 10 npeaMeTy  ABJIAIOTCA BaXHbIM (1)aKT0p0M,
CHOCO6CTBYIOHH/IM HHIUBUAYyAJIU3allnun 06yqu1/I${ U YCTAHOBJICHHUIO BOCIIMTATCJIBHOI'O KOHTAKTa
MCXKIAY IMpEeroaaBaTejicM H O6yanOIHHMC${ HHBAJIMAOM HWJIX JIMOOM C OrpaHU4YCHHBIMHA
BO3MOXHOCTAMHM 3J0POBbA.

7. MaTepuajibHO-TeXHHYECKOe oDecrieyeHue Mo JUCIHILINHE (MOTYJII0)

HaumenoBaHue crieniajbHBIX
MOMeEIIEHUI

OcCHAIIEHHOCTE CIENHAIbHBIX
IMOMEIICHUH

[lepedeHs JULIEH3MOHHOTO
MPOrPaMMHOTO 00ECIICUCHUSI

VuebHble ayIuTOpHU IU1st
MPOBEACHUSI 3aHATHI JEKIHOHHOI0
Tuna tuna ayn. 322, kopi. C (yauna
CraBpomnosnbckas, 149):

MeGenb: yuebHas mebenb
Texnuyeckue cpesicTBa 00y4eHUsL:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows;
Microsoft Office

VYueOHbie ayIUTOPUH s | Mebenb: yaeOHas mebernb
IIPOBENEHUS nabopaTopHbIX | Y4eOHbIE XUMHYECKHE
3aHATHH, TEKYLIEro KOHTpois H | JlabopaTopuu, OCHAILICHHbIE
NPOMEXYTOYHOH aTTeCTalMy ayA. | KOMIUIEKTHBIM 71a00paTOPHBIM
430,u 439, xopn. C (ynuia obopynoBaHueM,  J1abopaTOpHOI
CraBpomnonbckasi, 149): MOCyI0i 1 HAOOpaMH PEaKTHBOB:
VYueOHble ayIUTOPUH g | Kypcoas pabora HE
KypCOBOTO MIPOSKTUPOBAHUS | MPEIYyCMOTPEHa yIeOHBIM IIIAHOM
(BBITTOJTHEHUS KYPCOBBIX paboT)
Jlnst  camocTosiTeNnbHOM ~ pabOThI  OOydYalOIIMXCA ~ NPEIYCMOTPEHBI  TOMEIICHHS,

YKOMIIJICKTOBAHHBIC CHCI_II/IaHI/I?»I/IpOBaHHOﬁ Me6eHLIO, OCHAallICHHBIC KOMHBI-OTGpHOﬁ TEXHUKOH C
BO3MOXHOCTBIO IOAKIKYCHHA K CCTHU ((I/IHTepHeT» u obecrneyeHneM AO0CTyIIa B JBJICKTPOHHYHO

nH(OpPMaLMOHHO-00pa30BaTEeNbHYIO CPEY YHUBEPCUTETA.

HaumMmeHoBaHue nmoMenieHui ais
CaMOCTOSITETTFHON paOOTHI

OcCHaIIEHHOCTD TOMEIeHUH IS
CaMOCTOSITENTFHON paboTHI

[lepeueHp NHULIEH3MOHHOTO
MPOrPaMMHOTO 0OecTiey HHS

00yJarommxcs o0yJaroImmxcs
IMomermenne yIst caMOCTOSTENBHOM | Mebenb: yaeOHast MmeGenb Microsoft Windows;
pabotel o0y4aromuxcst (YuTanbHeId | KoMIDIeKT — criermaain3upoBaHHON . )
3an Hayunoii 6ubnuorexu) MebenH: KOMOBIOTEPHBIE CTOMbI Microsoft Office
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHUKa C TIOJKIIOYCHHEM K
HHPOPMAIIOHHO-
KOMM YHUKAlIMOHHON CeTH
«/HTepHeT» W JIOCTyIOM B
JNEKTPOHHYIO  WH(OpMannOHHO-
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00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHON  OpraHH3alHy,
BeO-KaMephl, KOMMYHHKALIOHHOE
obopynoBaHue, oOecTIcUHBaroOIIce
JOCTyn K  CeTH  HHTEpHET
(mpoBogHOE COeIMHEeHNEe "
OecIpOBOHOE COCAUHEHHE TI0
texnonorun Wi-Fi)

[Tomemienue 111 caMOCTOSTENHHOM
pabotel  oOyuarommxcs — aym.431
kopr. C (ymuma CTaBpOnoNibCKas,
149)

Meobenb: yaeOHas MeOeb
Kommnekr  cnenuanu3upoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHUKA C IIOJKIIOYEHUEM K
nH(OpMaLMOHHO-
KOMM YHHKAIIHOHHOM
«HTepHET» W JOCTYIOM B
JJIEKTPOHHYI0  WH(OPMAIMOHHO-
00pa3oBaTEeIbHYIO cpeny
00pa3oBaTeIbHON OpTaHu3aIHH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOecreunBarolee
JIOCTYII K cetn AHTEPHET
(mpoBoHOE COEIMHEHNE H
0OecrpoBOIHOE  COENWHEHHE  TI0
texHonorun Wi-Fi)

CCTHU

Microsoft Windows;

Microsoft Office
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