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1. Ilesn u 3a1a4u M3YYeHHUS TUCIUTLTUHBI (MOTYJIs1)
1.1 Ileab ocBoOeHUS JUCHHUILIAHBI
Lenp u3ydeHus TUCIUTUTHHBI SBISICTCS JOPMHUPOBAHKE Y CTYICHTOB OOIIETO
MIPEJICTaBJICHHS O CTPOCHHUH BEIIECTB, MX XUMHUYECKUX CBOMCTBAX U 3aKOHOMEPHOCTSIX
MIPEBPAIIEHUH, YTO JOJDKHO 00eCTIeuuTh (POPMUPOBAHUE IIEIIOCTHOTO HAYIHOTO MHPOBO33PCHHSI,
TEOPETUYECKOTO MBIIIJICHUS W MOBBIIICHUE KYJIbTYPHOTO YPOBHS CTYACHTA, 00YYaIONTUXCS 110
TEXHUYCCKUM CIICIIHAIBHOCTSIM.

CdhopmupoBaTh 3HaHUSI OCHOBHBIX IOHSATHH 1 3aKOHOB XUMHUH, CBOWCTB
BAKHEWIINX BELIECTB, OKPYKAIOLIMX YEJI0BEKA B IIOBCEAHEBHOM KU3HU, IPUPOJIE,
IIPOMBIILIJIEHHOCTH, IOHUMAaHNE CYyTH XUMUYECKUX ITPEBPALCHUHN, YMEHUI IPUMEHSTh
MOJIy4Y€HHBIE 3HAHMSI [IPU PEIeHUH TPO(heCcCUOHATBHBIX 3aa4.

1.2 3agauu AUCHUIIMHBI

CdopmupoBars y CTyJAEHTOB:

¢ 3HaHWE OCHOBHBIX 3aKOHOB XUMUH, 3aKOHOMEPHOCTEH MPOTEKAHHS XMMUYECKHUX TTPOIIECCOB;

® AHATM3MPOBATh U KJIACCH(PUIIMPOBATh XMMUYECKHE CHCTEMBIN MPOTEKAIOIINE B HIX PEaKIIH;

® yMEHHUE TPE/ICKa3bIBaTh CBOWMCTBA BEIIECTB HAa OCHOBE 3HAHHS HXCTPOCHUS U IPUHITUIIOB
XUMHYECKHUX TTPEBpaICHHIA;

e IIpe/ICTaBIIeHUEe O HanboJiee TIIABHBIX JOCTHKEHUSIX U MPoOIeMaxCOBPEMEHHON XUMUH, e
MPAKTHYECKUX BO3MOXKHOCTSIX;

® HaBBIKM DKCIIEPUMEHTAIBHOW PabOTHI B JIAOOPATOPUH;

e yMeHHE paboTaTh C yueOHOM, HAYYHOW U CIIPABOYHOM JIUTEPATypOit

1.3 MecTo 1MCUMIJIMHBI (MOYJis1) B CTPYKTYpe 00pa3oBaTeibHOI NPorpaMMbl
Jucrtunnuna «XuMUs» OTHOCUTCS K 00s13aTenbHON yacT bioka 1 "Aucrummas! (Moaymm)"
yaeOHoro mana crenuaibHOCTH — 21.05.03 «TexHomorus reoIorunaecKoi pa3BeaKu»,
cnenuanuzanus «['eopuznueckne METo bl HCCIICIOBAHUS CKBAXKEH)» M YNTACTCS B IIEPBOM
cemecTpe u 6a3upyeTcs Ha MIKOJIBHBIX 3HAHHUAX Kypca XUMHH, GU3UKH (Ta30BbIC 3aKOHBI,
CTPOCHHE aToMa U Jp.) .

JlaHHass JAWCHMIUIMHA SBJISETCS MPEAMISCTBYIOIMIEH Uit  JuciuiinH - «['eosorus»,
«HedTenpomsbIcioBas TeoJoTuss», «IKOJIOTHYECKas TeoPpU3UKa» U JIp.

B cooTBeTcTBHM ¢ pabo4rM yueOHBIM TUTAHOM JUCIUIUIMHA U3ydaeTcs Ha 1 Kypce 1o OYHOM
dhopme oOyuenus. Bua mpomMexyTodHO# aTTecTaluu: dK3aMeH.

1.4 IlepeyeHb IUIAHUPYEMBIX PpPe3y/bTATOB OOy4YeHHs] MO JMCHHUILIHHE (MOAYJIO0),
COOTHECEHHBIX € IIVIAHNPYEMbIMH Pe3y/IbTATAMM 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

N3yuenue naHHON y4yeOHOM MMCIMIIMHBI HApaBlieHO Ha (GopMUpPOBaHHUE Y 00Y4arOLUXCS
CJICAYIOIIMX KOMITETCHIIUH]:

Kox 1 HanMeHOBaHNE WHAUKATOpa™® MOCTHKCHHS Pe3ynbTaThl 00ydeHUs 10 TUCIHILUTHHE
KOMIIETEHIINHA

OI1K-3. CriocobeH MpruMeHSITh OCHOBHEIE ITOJI0KEHUS (PyHIAMEHTAIBHBIX €CTECTBEHHBIX HAYK M HAYIHBIX TCOPHI
IIPY TIPOBEICHUN HAYTHO-HCCIEI0BATEIBCKUX PAOOT MO0 M3YUEHUIO U BOCIPOW3BOICTBY MHHEPAIBHO-CHIPHEBON
0a3sl

NOIIK-3.1. Brameer OCHOBHBIMH IIOJIOKEHUSMHA | 3HA€T OCHOBHBIC 3aKOHBI XUMHH, 3aKOHOMEPHOCTH
(yHOAMEHTAIBHBIX  €CTECTBEHHBIX HAyK M | HPOTEKaHMS XHMMHUYECKHX MPOIECCOB, METOABI aHANU3a
HAYYHBIX TEOPHIi. XMUMHYECKHX BELIECTB, XUMUYECKHX TPOIECCOB M HAYIHBIX
WCCIEI0BaHNI
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KOMIICTCHIINH

KOI[ 1 HAUMCHOBAHUEC I/IH)II/IKaTOpa* JOCTHXKCHUA

Pe3yfILTaTLI 06y‘leHI/I$[ 10 JUCHUITITIMHEC

YMeeT NpoBOAKUTH pacyeThl 10 OCHOBHBIM 3aKOHAM XHUMHH,
MOJIb30BATHCS XUMHUYECKOW CHMBOJIMKOW; KOJTMYECTBEHHO
OMHCATh MPOLECCHI, CONMPOBMKAAOIINECS H3MEHEHHEM
(hU3UUECKOr0 COCTOSTHUS M XUMHUYECKOTO COCTaBa B
CHCTEMaX Pa3INYHOM CIIOKHOCTH; TPUMEHSITH

COBpPEMEHHBIE HAay4yHbIE METO/AbI TO3HAHHUS TMPHPOALI U
BJIaJICHHE UMK Ha YPOBHE, HEOOXOMMOM ISl PEIICHUSI
poQ)eCcCHOHATBHBIX 3a/1ay

Brageer criocoOHOCTBIO BHEAPSITH JOCTHKEHHS XUMHHU TPH
petreHnE  MPo(dECCHOHANBHBIX  337a4;  CHOCOOHOCTBIO
NPUHAMATD rpaMoOTHBIE, HAay4HO  OOOCHOBAaHHBIE
poQeCCHOHATIBHBIC PEIICHHUS

(l)yHZ[aMeHTaJ'H)HLIX C€CTCCTBCHHBIX

CBIPHEBOM 0a3bI

NOIIK-3.2. TlpumeHsieT OCHOBHBIE ITOJIOKEHUS

Hay4HBIX TEOPUH TNPH TPOBEAEHHH paboT 1o
W3Y4EHHI0 M BOCHPOHM3BOJACTBY MUHEpAIbHO-

u

3Haer HOPMbI TEXHHUKH 6630HaCHOCTI/I, MCTOJ0JIOrHKO0 XUMHHU,
(I)I/ISI/I‘IeCKI/Ie 1 XUMHYECKHE CBOICTBA BCHICCTB, BO3MOXXHBIC
PUCKH, OCHOBbBI XUMHUYCCKOI'o SKCIICPUMEHTA, CTAHAAPTHLIC
MCTOJUKH XUMHUYCCKUX I/ICCJ'IGI[OBaHI/Iﬁ

YMeeT npuMeHSITh 3HaHUS (PYHIAMCHTAIBHBIX Pa3/elioB
XUMUH JJIS] ONTUCAHUS TIPOIECCOB U SIBJICHUH,
MPOKMCXOISIIUXB MPUPOE; OE30MACHO MOJIb30BATHCS
XUMHUYCCKAMU PEaKTHBAMH U XUMHUECKHM 000pYI0BAHUEM;
MIPOBOUTH HKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS U
AQHAJIM3UPOBATh PE3YNIbTAThl;, MPUMEHATH MOJIY4EHHbIE
3HAHUA 110 XUMHH JUTS PElIeHuUs MPodeCCHOHABHBIX 3a1a4

Brageer HaBblkaMH pabOThl B XUMHYECKOH J1abopaTopuu u
TEXHOJIOTUUECKHUX YCIOBHSX, C XUMUUECKUMH PEaKTHUBAMH U
XMMHYECKHM OOOpYZOBaHHEM; METOAAMH XHMHYECKOro
aHaju3a OKpYXKamlled cpenpl A BbIABJICHUS €€
BO3MOKHOCTEH M PECypcoB € LENbI0 MX HCIOIb30BAHUS B
paMKax npoecCHOHAIBHON IeATeIbHOCTH

Pe3y.]'IBTaTI>I O6yLIGHI/ISI M0 JUCHUITIIIMHE JOCTUT'AIOTCA B paMKaX OCYIICCTBIICHUA BCEX BUIOB
KOHTAaKTHOM M CaMOCTOATEIBbHOM pa6OTBI 06yqa101unxc51 B COOTBETCTBUH C YTBCPKIACHHBIM

Y4€OHBIM IIJIAHOM.

I/IHI[I/IKaTOpBI JOCTHIKCHUA KOMHCTCHHI/Iﬁ CUHMTAIOTCA C(i)OpMI/IpOBaHHBIMI/I IIprU AOCTHUXKCHNUN

COOTBCTCTBYIOIIUX UM PE3YJIbTATOB 06y‘ICHI/I$I.

2. CTpyKTYypa U cofep:KaHue TN CIUTIIUHbI
2.1 Pacnpenesienne TPyaA0EéMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OOrass TpymOEMKOCTh JHMCIHUIUIMHBI COCTaBisieT 3 3adeTHbIX emunul] (108 wacos), ux

paciupeaciICHuC 10 Bugam pa60T MMpCaACTAaBJICHO B Ta6J'II/II_[C

Bugsr pabot Bcero ®Dopma o0yueHus
4acoB OYHast
1 2
ceMecTp ceMecTp
("acen) (qacer)
KontakTHas pa6oTa, B TOM YHcJie:
AyIuTOpHBIE 3aHATHS (BCEr0): 50 50
3aHATUSA JIEKIMOHHOIO THIIA 16 16 -
71a00pPaTOPHBIC 3aHSTHSI 34 34 -
HMuasi KOHTaKTHAasA padoTa:
KoHTponb camocTosiTenbHOI paboThI 2 5 )
(KCP)
[Tpomexyrounas arrecramms (MKP) 0,3 0,3




CamocrosiTenbHas padoTa, B TOM 29 29 _
qHcie:
Odopmirenne 1abopaTopHBIX padoT 10 10 -
CamocTosTennbHOE U3yUeHHUE 8 8 )
TEOPETHYECKOr0 MaTepraa
CaMocTosTeNnbHOE pelleHne 3a1au 4 4 -
IToaroroBka K TeKyIeMy KOHTPOIIIO 7 7 -
KonTtpous:
[ToaroroBka k sK3aMeHy 26,7 26,7 .
Obuas yac. 108 108
TPYA0E€MKOCTH B TOM YHCJIe

KOHTAaKTHAaN 52,3 52,3

padora

3a4. e 3 3

2.2 CopepxaHue M CUMIIIMHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUIIINHBI.
Pa3zzenb! (TeMbl) AMCIMIUIAHBI, H3ydaeMbie B lcemectpe (04O popMbI 00yUeHNMs)

KonunuecTBo yacos
Bueayaut
AynuTtopHas e
Ne HaumeHnoBaHue pa3ienoB (Tem) opHas
Bcero pabora
pabora
JI I13 JIP CPC
1 Beenenne. OCHOBHEIE MOHATHUS M 3aKOHBI XUMUH. Ki1acchl 6 - 2 2
" |HeOpraHHYeCKUX COCIUHCHHI
2 Crpoenue BemiectBa. [lepnonndeckuii 3aK0H U IEPUOANYECKAS 10 2 4 4
" |cucrema snemenToB J[.M. MenneneeBa. XMMHYECKas CBSI3b.
3 OHepreTrka XMMHUYECKUX MPOLIECCOB. XUMHYECKast TEPMOAUHAMUKA 8 2 - 2
" |M XuMHYecKoe paBHOBECHE.
4. |Xumuueckas KWHETHKA. Kartanus. 8 2 4 2
5. |PactBopsl. Peakiy B BOTHBIX pacTBOpax. 10 2 8 4
6 XuUMHsI KOMIUIEKCHBIX coefnHenuit. KoMruiekcoobpa3oBanue B 6 2 - 2
" |pacTBOpax.
OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MIPOIECCHI, UX 8 2 4 2
7. |3aKOHOMEPHOCTH U UX POJb B OMOJIOTUYECKUX CUCTEMAX.
DNeKTPOXUMHYECKHE TPOIECCHI.
8. |O030p CBOWCTB 37IEMEHTOB M MX BAKHEHIIINX COSTUHECHUI. 16 4 4 8
9 |Meroas! aHaIM3a BEIIECTB 7 - 8 3
UTOI O no pazoenam oucyuniumvl 79 16 34 29
Kontpons camocrostenshoi padots! (KCP) 2 - - - -
IMpomexyrounas arrecraims (MKP) 0,3
[ToaroToBka K TEKyIMeMy KOHTPOITIO 7
OO0111ast TPy1I0EeMKOCTb 10 TUCHUILTUHE 108

[Tpumeuanue: JI — nexum, [13 — npaktuueckue 3ausatus / cemunapsl, JIP — mabopatopHsie 3aHsTHS,
CPC — camocrosTenbHast paboTa CTy/ieHTa
Paszensl (TeMbl) QUCIMIUINHBL, U3ydaeMble B 2 ceMecTpe (04HOM (hopMBbI 00yUCHMs)

2.3. Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
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2.3.1. 3ausaTHd JEeKIMOHHOI0 THIIA

HaumenoBanue paznena
(Temsbr)

Coneprkanue paszzena (TeMbl)

Mdopma Tekymero
KOHTPOJIA

Beenenne. OCHOBHBIE
ITOHATHUS U 3aKOHBI
xumun. Krnaccel
HEOPTaHUYECKUX
COCIMHCHUM

Hpe;[MeT U 3aJa41 XUMUHU OCHOBHEIC ITOHATHS 1 3aKOHBI XHUMUU.
Pone xumuu B HaYYHO-TCXHUYCCKOM IIporpecce. PazButune
XUMHUHU B MCKIUCHUIUIMHAPHBIX HAYYHBIX 00J1aCTSIX. HpO6ﬂeMLI
skojoruu. HoBeie HarpaBJICHUA COBpeMeHHOﬁ XUMHH U
XHMUYECKOH TEXHOJIOTUH . HUHTErpalyy U CUHTE3a
€CTCCTBCHHOHAYYHbBIX 3HaHuii Knaccer HCOPraHN4YC€CKUX
CO@HHHeHHﬁ: OKCHJBbI, KMCJIOTBI, OCHOBAaHWA, COJIN.

VY crHBIIT
orpoc
KP,

JIP

CrpoeHue BelecTna.
ITepuonuueckuit 3aKoH
Y TIepuoanuecKast
CHUCTEMA DJIEMEHTOB
J.1. Mennerneesa.
Xumudeckast CBsI3b.

BonHoBBIE CBOMCTBA 3JIEKTPOHOB B aTOME. Y paBHEHUENE
Bpoiinsa. OcHOBBI KBAHTOBO-MEXaHUUECKON TEOPUH CTPOSHUS
aToma. BomHoBas ¢yskius. KBaHTOBEIE uncha.
ATOMHBIEC S, P, d, f - opOuTany. 3anoNHEHUE IMEKTPOHAMHU
aToMmHbIX opouTtaineii (AO). [IpaBuno [aymu. [IpaBuino Xynna.
Ilepuonuueckuii 3akon [I.11. Menneneesa. Ilepuoanueckas
cucrema 3J1eMeHTOB. [lepuoarueck H3MeHSIONMEecs: CBONCTBA
9JIEMEHTOB, UX CBSI3b CO CTPOSHUEM AJIEKTPOHHBIX 000JIOUEK
aToMOB. Pauycel aTOMOB, SHEPrUsl MOHU3ALMH,
3aKOHOMEPHOCTHU B UBSMEHCHNHU 3TUX BCINYNH. ITonoxxenune
XUMHMYECKOI'0 3JIEMEHTa B MIEPUOIUUECKON CHCTEME KaK ero
rJIaBHEHIIAs: XapaKTEPUCTHKA.
Xumudeckast cBsi3b. [lepekpbiBaHHEe aTOMHBIX OpOHMTaNel Kak
ycioBre odpa3zoBanus cBs3u. [loHsTHe 0 MeToe
BaeHTHbIX ~ cBszedd  (BC). I'mOpuamzanus ATOMHBIX
opOuTaseil. TUIBI XUMUYECKOW CBSI3U: KOBaJICHTHAs, HOHHAS
MeETaJlJIMYeCKasl. [MTorennman MOHU3ALUH.
OnexTpooTpunaTeasHOCcTh.  CBOMCTBa KOBQJICHTHOM U
WOHHOW  cBsizedd.  Paszmuums B Qusnveckux
CBOMCTBAaXBEIICCTB C HOHHOM, KOBAJICHTHON B
MeTaJNIn4eCcKO! CBsA3b0 Bonopoanas
CBS3b. Xumuueckasi CBSI3b
(aTomHas, HOHHAas,
KpUCTaJITNYEeCKa
CTPYKTYpa). IIpencraBnenne o
urzomophusme.
MexMOoneKyJJIIpHbIE CUIIBI B3aUMOEHCTBUSL.
XuMHYecKasi CBsI3b B KOMIUIEKCHBIX COCIUHEHMSAX. THIHMYHbIE
KOMILIEKCO00pa30BaTeNd U JIUIAHIbI.

B KpHCTaJLIaxX
MOJIEKYIIsIpHast

nonumopduzme

VcTHBIA
orpoc,
K

T

JlaGopaTopHas

pa6ora Ne§

OHepreTHKa XUMHUYECKHX
MIPOLIECCOB. XUMUYECKAs
TEpPMOIMHAMHUKA U

XAMHYECKOE PaBHOBECHE.

OHepreTuka XUMHUYECKUX peakiuil. TepMoauHaMUuecKie
cucTeMbl. DYHKIMN COCTOSIHUS (3HTAJIBIINS, SHTPOIHS, paboTta
SHeprusi). DHepreTudeckue dPPEeKTH XUMUIECKIX PEeaKIIU.
[lepBoe HawamO TEPMOAMHAMUKU. DHTANBINS 00pa30BaHUSA
BeIecTBa. 3akoH ['ecca U ero UCToab30BAHHUE IS
TEPMOXUMHYECKUX pacuéroB. CTaHOAPTHBIE COCTOSHUS
BemiectBa. [lorsarue 06 sHTponMu. Bropoii 3akon
TepMonuHaMuKH. V300apHO-N30TepMHUYECKIIA TTOTEHITHAT
(omeprust [m66ca) xak KpUTEpUil U ABIDKYIIAS CHJIa
CaMOIIPOM3BOJIFHOTO IMTPOTEKAHHS MPOLIECCOB B 3aKPBITOH
cucreme. OOpaTHMbIe U HEOOPATUMBIE PEAKITN. XUMHAIECKOE
paBHOBecue. I'oMo- u rereporeHHble paBHoBecHsa. KoHcTanTa
paBHoBecus. [Ipuniun Jle-IlaTense, ycnoBre NpUMEHUMOCTH.
CwMernieHne paBHOBecHs. Y CIIOBHS ()a30BOr0 paBHOBECHS

VY cTHBIN
Omnpoc
KP

XuMndecKkas KHHETHKA.
Karamms.

CKOpoCcTh XMUMHYECKOH peakiun. DakTopbl, ONpeHeINsSIONIre
CKOpPOCTh peaknuH. 3aKoH neicTByromux Macc. [lopsmoxk u
MoJeKynsipHOCTh peakuun. [Ipasuno Banr-T'odda. [Tonstue 06
SHEPIUs aKTUBAllUK U aKTUBHPOBAaHHOM KOMIIIEKCE.

Karanusaropsl, KaTanUTH4eCKUE  peakiuu.  ABTOKATalIM3.

YcrHbBIIT
Omnpoc
JIP,T
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DepMeHTAaTUBHBIM KaTaiu3. ['OMO- W TeTepOreHHBbIH KaTajaus.
Henusie peakuuu. IlocnenoBaTenbHble U NapajlielbHbBIE
peaKiuu.

PactBopbl. Peakium B
BOJIIHBIX pPacTBOpaXx.

JucnepcHble cUCTEMBI X KJIaCCHU(PUKAIHS.
TepMoauHaMu4ecKasi HEyCTOHUUBOCTh I€TEPOr€HHBIX
JMCIepCHBIX cucTeM. [IoBepXHOCTHEIE SIBIICHUS U a1COPOIHSL.
Cycniensun u smynbcud. Konnouaaeie pacTBOpBI U UX CBOMCTBA.
3omnu u renu. Koarynsauus. A3po30oiu, J6IMBL, TyMaHbl. ['a30BbIe
pactBopsl. [lapumansHoe naBiaenue. 3akoH JlanbToHa.
Xumnueckas Teopus pacrsopoB J[.M. MenneneeBa. PactBopenue
KaK (PM3UKO-XMMHUYECKHH Tporecc. PacTBOpUMOCTD BeIleCTB.
Crioco0bI BEIpaskeHUs! KOHIIeHTpanuy. 3akoHsl Payis, ['enpu.
Ocwmoc. 3akon Bant-T'odda.

OCHOBHBIE TOJIOKEHUS TEOPHH IEKTPOIUTHIECKOM
nucconpanyy. CUIbHBIE U ciadble AieKTponuThl. CTerneHb
Jucconuanyy 1 haktopsl Haeé Biusrone. Koncranra
JCCOIMAIY ¥ (DaKTOpBI Ha e€ BIusIoNIne. 3aKOH pa30aBIIeHHs.
[ToHsATHE O TEOPUH CHIIBHBIX 3JIEKTPOJIUTOB. AKTHUBHOCTD,
KO3(PHUIMEHT aKTUBHOCTH, NOHHASI CHJIa PacTBOpA.

HonHoe nmpousBenenue Boabl. Bogopomusiii nokaszarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAMKaTOpax. ['muponus
coineil. HeoOpaTumeiii runponu3. CTeneHb U KOHCTAHTa
ruaponu3a. BiusiHue Temneparypsl 1 pa30aBiieHUs! Ha CTENEeHb
ruaponu3a. bydepHsie pactBopsl 1 ux coiicta. [IponsBeneHue
pactBopumocTtH (ITP). YcnoBus BeImaaeHus ocaaka

VeIt
Ormpoc
JIP

XuMHusg  KOMIIJIEKCHBIX
COETMHEHUH.
KomruiekcoobpazoBanue
B PacTBOpaXx.

Koopaunanmonnas teopus Bepuepa. Jluranasl. Turnst
KOMIUIEKCOB. JleHTaHTHOCTB. Xenatsl. [Ipupoga xumudeckux
CBA3€M B KOMIUIEKCHBIX coequHeHussXx. HomeHnknatypa
KOMIIJIEKCHBIX COeqUHEHUM. MarHuTHbIe CBOMCTBA COSTUHEHHUH.
buosnemenTsl. buonuranapl. O0mIas XapaKTepUCTUKa
KOOPAMHAIMOHHBIX COSTUHEHNH OMOMETAIJIOB C OMOJIMIaHAAMHU.

YcrHbINn
Ompoc

OKHUCIUTEIBHO-
BOCCTAHOBHUTENLHBIE
MPOLIECCHI, UX
3aKOHOMEPHOCTH U HX
poiib B
OHMOJIOTHYECKHUX
cHCTEMAX.
DNeKTPOXUMHUUECKUE
MIPOIECCHI.

OKHUCTUTENHFHO-BOCCTAHOBUTEIBHEIE ITPOIECChH. BiusHue
KHCJIOTHOCTHU Cpe/Ibl Ha MPOIYKThI OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX peakuuii. OLeHKa TepMOIUHAMUYECKON
BO3MOXXHOCTH MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiwii. DIeKTPOAHBIN MOTEHIINAN. Psi HanpsoKkeHus
MeTaiioB. CTaHJapTHBIE OKUCIUTEIHHO-BOCCTAHOBUTEIBHbIE
noTeHuansl. I'aapBannueckuii a5eMenT. IJIC ranpbBaHUYECKOIrO
3JIeMeHTa. DJIEKTPONIN3 PacIIaBOB U BOJAHBIX PACTBOPOB
coineii.3akoHbl Dapages.

Y cTHBIN
Omnpoc
JIP

O0630p cBo¥iCTB
3JIEMEHTOB U X
BaKHEHUIINX COETMHEHNH.

Krnaccupukamuss ¥ pacmpoCTpaHEHHOCTh  XMMHYECKHX
3JIEMEHTOB B OKpY’Kalollei cpene.

Bomopoa. O wmecre Bomopoma B Ilepmommueckoil cucrteme.
M3oronsl Bomopoma. dusmueckue U XUMHUECKHE CBOICTBA
Bonopoza. CoetMHEHNs BOIOPO/A C METANIaMH U HEMETaJUIAMH.
Boma. Ctpykrypa u cBoiicTBa Boasl. Boga kak pacTBopuTens
lamorensl.  OOmas  xapakTepucTHKa. [ aloreHel  Kak
okucnuTenu. BoroponHsie M KUCIOPOAHBIE KUCIOTHI TaJIOr€HOB.
OtHocHUTENbHAsT YCTOMYMBOCTH  KHCIIOPOAHBIX — COCAMHEHUI
raJoreHoB. broxuMmaeckas posb TaJoreHoB.

Kucaopon. M3oronsl kucmopoga. DIEKTPOHHOE CTPOCHHE H
CBOMCTBa MOJEKYNIHI kKucnopoaa. Kuciaopon u npupona. O30H.
OzoHupoBanne, OKCHUABI B THAPOKCHUIBL. 3aKOHOMEPHOCTH B
W3MEHEHNHU CBOICTB OKCHIOB, THAPOKCHIOB B PSAAX U IPYIIAX.
Ilepnoauueckoit cucremsl. Ilepokcunpl.

Xanpkorenbl. OOmas  xapakrepuctuka.  Cynbumsl.
PacTBOpUMOCTH cynb(puIoB. BoccranoBurenbHas
aKTUBHOCTH cynb(uaoB. [lomydenne, cBoiicTBa M MpUMEHEHHE
okcugoB  ceppl. CepHasi W CEpHHCTass  KHCIOTHI.

VY cTHBIN
Omnpoc
JIP
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CormocTaBlicHHE CUIBI KHCIOTHOCTH ¥ TPOYHOCTH CEPHOU U
CepHUCTON KHUCIOT. OKHCIHTENIbHAs AKTHBHOCTH CEPHOM
kuciaoTel. Conu cepHod kucinorsl. KBacipl. Tepmuueckas
YCTOHYMBOCTH CyNb(haToB. Poib cepbl B OMOMONIEKYIax.

Azort u ¢ocdop. O6mas xapakTepuctuka. A3otr. CTpoeHue u
MPUYMHA OTHOCUTEIHFHON MHEPTHOCTH MOJICKYITBI a30Ta. A30T B
npupone. AMMmuak. PaBHOBecne B BOJHOM pacTBOpE aMMHaKa.
Kucnoponnsle coenuHeHus! a3oTa. OHEPreTHKa IONYYeHHS U
CBOIicTBA  OKcHma  a3ora.  A30TCOAEpXKAIlWe  KHUCIOTHI.
BzaumogeiictBue  a30THOM  KHCIOTBI C  MeTalUlaMHU K
HeMmeTaJutlaMu. A3oTHble ynoOpeHus. CBoiicTBa W pOJb
XMMHYECKHUX CBsI3el a30Ta B OMOMOJIEKyax.

®dochop. Dochopusie KUCTOTEL. OCHOBHOCTH  (HOCHOPHBIX
kucnor. Docdatel. PactBopuMocts u ruaponus  ¢ocdaTos.
®ochuner metamioB. Dochop B npupome. DochopHbie
ynobpenusi. CBOMCTBa M pPOJIb XUMHUYECKHX CBsized (ochopa B
OroMoreKysax,

Yraepon. Kpemuumii. OOmas xapakTepucThka. YTIepona,
Momudukanus  cBodogHoro yriuepoma. CBsi3b  CTPYKTYpBI  CO
cBoiicTBamu. Yromb Kak ajcopOent. Ilomydenue u cBoiicTBa
OKcHIOB yriepoza. Monookeun yriuepona. KapOoHuiiel MeTasos.
Juokcun yrn pona. PaBHoBecue B BOAHBIX pacTBOpax IHMOKCUIA
yriepona. Kap6Gonartel. KapOoHaTHOE paBHOBecHe B MPUPOJE.
CBoiicTBa XUMHUYECKUX CBSI3€H yriepoja B OMOMONEKyIax.
Kpemuuii. Xumudeckre 1 pu3NYecKre CBOWCTBA KPEMHHUSL
Kucnoponnsie coenraennst kpemHus. KpeMHueBbIe KHCITOTHI.
'Cunukartel, [ uaponmu3 CUITMKaToB.

Ies0unble MeTALTBI. CpaBHUTENIbHAS XapaKTEPHCTHKA IIETIOYHBIX
METaJUIOB.  XapaKTepUCTHKa AaTOMOB M HOHOB HICNIOYHBIX
MeTayuioB. OKCHUIBL, TIEPOKCHUIIBI U TUAPOKCUIHL. [Tonmyuenue u
cBoiicTBa coneil. buonormueckas pomnp Hatpus u kaaust. Kanumifabie
yaoOpeHusL.

Bepuwinnii, marnuii. Ilenounozemenbnble Metauibl. OOimas
XapakTEpUCTHKa 3JIEMEHTOB BTOPOW Ipymnmbl. Bakneinue
COoeMHEHUs OepwuIns W MarHus. lwuaponms comeil Oeprunmis
maraus. LlenounozemenbHbie MeTaruTbl. OKCHIBL, THAPOKCHIBI M COJTH
MIETOYHO3EMENIBHBIX METAJUIOB. PONb COeAMHEHMH KalbIMsi U
MarHus B )KHBOM OpTraHM3Me.

Meronsl
BEIIECTB

a”amsa

Kiaccudukarys YHUCTOTHl BellecTBa. MeTojbl
aHAM3aBEIECTB: XUMHUIECKHE, (pu3nuecKkue U GU3UKO-
XUMHYecKue MeTombl CITeKTpaabHbIe METOIbI aHamm3a: Y O-
, UK-, SIMP . PeHreHoCTpyKTypHBII aHAJINU3

VY cTHBIN
Omnpoc

2. 3.2 JlaGopaTopHble padoThl

Ne Haumerosamme HanmeHnoBaHwne 1abopaTopHBIX padoT Popma TeKyImero
pasnena KOHTpPOJIS
1 2 3 4
Beenenne. OcHoBHble monsitust | JlabopaTopHasi padora Ne. 1.MHcTpyKkTaxk 1o Omyem no
1. | u saxomsr xummm. Kmaccer TEXHUKH 0€30I1aCHOCTH. nabopamopHou
HEOpPraHUYECKUX COEAUHEHUN «OcHOBHBIC KITacCHI HEOPTaHMYECKUX pabome
coeqnHeHu». Pemntenue 3agaq. KP Nol
CrtpoeHue BemiecTsa. Komnokeuym 1o Teme: CTpoeHue aToma. K, T
Ilepnonuyecknii 3aK0H U Xumuueckas cBsa3b. Ilepuoguueckas cucrema
nepuoanvecKas CuCTeMa 37eMeHTOB. TecTHpOBaHUE 110 TEME.
snemeHnToB [[.M. Menneneesa.
XumMuueckas CBsI3b.




3 | Xummueckas kuHeTnka. Katamss | JlaGoparopHas padora Ne2 Omuem no
«XuMudecKasi KHHeTHKa. XUMHIECKOe nabopamopuou
paBHOBecHe». Pemenue 3amaq pabome, T
4 PactBops!. Peakiuy B BOAHBIX JlaGopaTopHasi paGota Ne 3 Omuem no
pacTBopax «[IpuroroBneHre pacTBOPOB 3aJaHHON nabopamopHoil
KOHIeHTpauuu. TurpoBanuey. Pemenue 3anau pabome, KP Ne2
JlabopaTopnas padora Ned Omuem no
«DJEKTPONUTHYECKAS TUCCOLIUAITHSI. nabopamopHoil
Bydepusie pactBopsl», «'uaponus coneit. PH», | pabome
5 OKHCITUTENBHO - JlaGopaTopHasi paGora Ne 5 Omuem no
BOCCTaHOBUTEJbHBIE «OKHCIUTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIIMU. | 1abopamopHoll
peaknuu. DJIeKTpoXuMudeckre | I anpBaHMYecKuil aneMeHT». Omuem no pabome, T
CBOICTBa pacTBOpPOB nabopamopuou pabome
6 Xumuss  anemeHToB M uX| JlabGopaTtopHasi paGora Neb6 Omuem no
COETMHEHU. KommuiekcHpie| «OOIIHe CBOWCTBA META/UIOB, HEMETAUIOB U WX .1aO0pamopHou
COETMHEHUSI COETMHEHHIT» pabome
7 Mertoap! aHaIM3a BEUIECTB JlaGopaTtopHasi  pabora Ne7 Omuem no
«KauecTBeHHbIE peaKIMi Ha KaTHOHBI aHHOHBI » nabopamopuou
pabome
JlabopaTopnassi  padora Ne§ Omuem no
«OnpezeneHne KECTKOCTH BOIbI» nabopamopHoil
pabome

3amura nabopatopHoil pabotsl (JIP), Bemonnenue kypcosoro mpoekta (KII), xypcoBoit
padotel (KP), pacuerHo-rpadmyeckoro 3amanms (PI'3), mamumcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanme (T) u 1.11.

[Ipyn wu3ydeHMM JUCHUIUIMHBI MPUMEHSETCS AJIEKTPOHHOE OO0y4deHHe, AUCTaHLHOHHbBIE
obOpazoBatenbHbIe TexHOoJoTHH B cooTBeTcTBHH ¢ DI'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
KypcoBas paboTta He mpeaycMOTpeHa Y4eOHBIM IJITAHOM

2.4. TlepeyeHb Yy4eOHO-METOAUYECKOr0 oOecreyeHHsl I CAMOCTOSITEIbHOI PadoThI
00y4aromuXcs Mo JUCHUILIHHE (MOTYJII0)

[epeueHp y4eOHO-METOANYECKOrO 00ECTIeUeHHS AUCIMIUIUHBI TI0
Ne Bug CPC BBINIOJIHEHHUIO CAMOCTOSITEIBHON pabOoThI

1 |Odopmitenne aboparopubix pabor | Kysnenosa C.JI., Cropoxenxo T.I1../ JlabopaTopHBIi MpakTHKYM (IS
CTYIEHTOB 1 Kypca reolormdeckoro (akyspTera Imo CreualbHOCTH:
21.05.03 - «TexHOMOrHs TEOIOTHUECKOM pasBenku»), Kyol'Y, r
Kpacnomap, 2016r. 88 ¢

2 |CaMOCTOSITENbHOE U3YUEHUE Tenbdman, M. Y. Xumus : yuebnuk / M. U. Tenbdman, B. T1. FOcrpaTos.
TEOPETHYECKOT0 MaTepuaa — 4-¢ 3. — Cankr-IlerepoOypr : Jlanp, 2021. — 480 c. — ISBN 978-5-
8114-0200-7. — TekcT : aneKTpoHHbIH // JIaHb : 3NIEKTPOHHO-
OubIMOTEYHAs CHCTEMA.

— URL: https://e.lanbook.com/book/167728

IIpecc, U. A. OcHOBBI 001IeH XuMuH : yaeOHoe ocodue / M. A. Tlpecc. —
2-e m31., mepepad. — Cankr-IlerepOypr : Jlans, 2021. — 496 c¢. — ISBN
978-5-8114-1203-7. — TeKCT : 3JIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/168436

3 |CamocTosTenpHOE pelIeHue 3a1a4 COOpHHUK TECTOB M 3a/1a4 110 KypCy XUMHH : yaeOHoe mocodue / E. A.
AmnanpeBa, A. B. BanpkoB, M. A. I'maronesa [u np.]. — Mocksa : HUAY
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MU®U, 2014. — 144 c. — ISBN 978-5-7262-1960-8. — Tekcr :
3JICKTPOHHBIH // JIaHb : 37eKTpOHHO-O0MOMroTeuHas cuctema. — URL:
https://e.lanbook.com/book/103243

O6mas xumus. Teopus u 3agaun : yaeOHOE mocobue as By30B / H. B.
Koporun, H. B. Kynemog, O. H. I'onuapyxk [u ap.] ; mox pegaknueit H. B.
Kopoeuna, H. B. Kynemosa. — 5-¢ u3 ., ctep. — Cankr-IleTepOypr :
Jlanp, 2021. — 492 c. — ISBN 978-5-8114-7334-2. — Tekcr :
3JIEKTPOHHLIH // JIaHb : 371eKTpOHHO-O0MOIHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949

4 |TloaroroBka K TeKylmeMy KOHTpoito | [loaroroBka K  TEKyHm[EMY  KOHTPOJIO, MPOMEKYTOYHOW |
rOCyapCTBEHHOW HTOrOBOW aTTecTanuu: MeToanYecKue yKazaHus /
B.B. MunenkoBa, A.B. MamonoBa, A.B. KonoBanosa. — Kpacnonap:
Kybanckwuii roc. yu-t, 2018

MeTtonuueckre peKOMEHIANNN K OpraHu3aluy ayTuTOPHOMN 1
BHEAYJIUTOPHOM (CaMOCTOSATENILHOM) paOOTHI CTYICHTOB: METOIUYECKUE
ykazanus / coct. T.I1. Cropoxenko, I1.b. ITounnok, A.B. becnianos, H.B.
Jloza - KpacHonap: Kyb6anckwuii roc.yu-1, 2018, 89¢.

VY4eOHO-MeTOMYECKHE MaTEPHATBI JJII CAMOCTOSTEIbHON Pab0oThl 00yJaIOIUXCS U3 YK Clia
WHBAIAJOB W JIMII C OTPAaHMYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) mpenocraBistorcss B
(dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHUSAM HX 370POBbS ¥ BOCIIPUITHS WH()OPMAIIHN:

J171st TUT] ¢ HApYIISHUSIMHA 3PSHHS:

— B IIe4aTHOU popme yBeTMYeHHBIM HIpUdTOM,

— B JOopMe AIIEKTPOHHOTO JIOKYMEHTA,

— B opme aynuodaiina,

— B ITe4aTHOU (opMe Ha s3bike bpaiins.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIe4aTHOU opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

— B popme ayauodaiina.

JlaHHBIN TepedyeHb MOKET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHUHIE€HTA
00yJaronuxcs.

3. OoOpa3oBaTesibHbIe TEXHOJIOTHMH, NPUMEHsieMble MPH OCBOEHHHU JAUCHHUIIHHBI
(MoxyJis)

O6paSOBaTCJ'ILHI>IC TCXHOJIOTHUHU: MCTO/ HpO6H€MHOFO H3JIOKCHUA MaTrcpualia, KakK
JICKTOPOM, TakK U CTYACHTAMHU; CAMOCTOSATCIIbHOC YTCHUC CTYACHTAMH y‘IC6HO'MeT0,I[I/I‘leCKOI71 nu
cnpaBquoﬁ JIMTCPATYPhI U HOCHCHYIOIHGIZ CBO60,Z[HOﬁ AUCKYCCHUU ITO OCBOCHHOMY UMH MaTCpHally,
HUCIIOJIB30BAaHUC, HIUTIOCTPATUBHBIX BHACOMATCPUATIOB C IIOMOIIIBIO MYHBTHMCHHﬁHOFO
O60py,[[OBaHI/IH, TEXHOJIOTHHU JINYHOCTHO-OPUCHTUPOBAHHOT'O O6y‘{eHI/I${, MO3BOJIAOIIMUEC CO31aBaTh
HHAUBUAYAJIbHBIC 06pa3OBaTeJ'IBHBIe TCXHOJIOTHH.

HGPGIII/ICJIGHHBIC O6pa30BaTCJIBHBIC TCXHOJIOTUU PCATTU3YHOTCS:

- IIpHU 9YTCHUU JICKIIUHA C UCIIOJIb30BAHUEM MYHBTHMeﬂHﬁHLIX Hpe3eHTaHHI>'IPI ACMOHCTPAIMOHHOTO
OKCIICPUMCHTA,

- npu JIHAJI0rOBOM Q)opMe MMpOBECACHUA JICKIIMOHHBIX 3aHATHH C HCIOJb30BaHHEM JJIEMEHTOB
MMPaKTUYCCKUX 3aHHTHf/'I, IIOCTaHOBKOM U pCHICHUCM HpO6HCMHBIX N CUTyallUOHHBIX 33,[[3HPII>1;- npu
MMPpOBCACHUUN J'IaGopaTOpHBIX pa60T BKIIOYAarominux THY6OKYIO CaMOCTOSATCIIbHYIO Hpopa60TI<y
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TEOPETUYECKOTO MaTepuana, H3y4YeHHEe METOIAMKH MpOBeAeHUs paboThl W IJIAHUPOBAHUS
JKCIEpUMEHTa. B HEKOTOpbIX  1abopaTopHBIX  pabOoTax  MPUCYTCTBYIOT — JJIEMEHTHI
HCCIIEI0BATENILCKOM pabOoTHI.

Ymenue nexkyui 10 JAHHOW AUCLUIUIMHE PEKOMEHIYETCS IIPOBOJIUTH C HUCIIOJIb30BAHUEM
MYJIbTUMEUHHBIX TPE3CHTAIMHA U IEMOHCTPAIIHOHHOTO YKCIIEPUMEHTA.

Mynomumeoutinaa npezenmayus, TO3BOJIAET IPENOAABATENIO YETKO CTPYKTYpHPOBATH
MaTepHall JEKIIMH, S)KOHOMUTH BPEMs, 3aTpaurBaeMoe Ha H300paKeHNE C MCII0JIF30BAaHUEM Mella U
JOCKH CXeM, HamucaHue GopMys U IPYruX CIOKHBIX 0OBEKTOB, YTO JTAET BO3MOXXHOCTh YBEITUYUTH
o0beM u3maraemMoro wmarepuaiga. Kpome Toro, mnpe3eHTanus MO3BOJSET OYEHb XOPOIIO
WJLTIOCTPUPOBATH JICKIIUIO HE TOJIBKO CXEMaMH U PUCYHKaMH, KOTOPbIE €CTh B YI€OHBIX IMOCOOHSIX,
HO M TTOJIHOLBETHBIMU (oTOrpadusiMu, pucyHKaMH, IOPTPETaMU YICHBIX U T.1. MynbTuMeaniiHas
MPE3CHTAIMs MO3BOJISIET OTOOPa3UTh (hM3NYECKHE W XUMHUYECKHE TPOIECChl B JWHAMHKE, YTO
MO3BOJISIET ~ 3HAYMTEIBHO  YIYUYIIMTh BOCIPHUATHE Marepuana crydeHtamu. CryneHTam
MPEOCTABISIETCS BOBMOXKHOCTh KOMTMPOBAHUS TPE3CHTAINI IS BBITIOJHEHUS! CAMOCTOSITEIILHON
paboThI, MOATOTOBKH K TEKYIIEMY, TPOMEKYTOYHOMY U HTOTOBOMY KOHTPOJTIO (9K3aMEHY).

Jemoncmpayuonnslit Xumuyeckuii IKCnepuMeHm OTHOCUTCS K CIIOBECHO-HArJISAHBIM
MeToJaM OOYYeHHUsS] W TPOBOJHUTCS NPH YTEHUH JIEKIWH, a TakXkKe MPOBEICHUH JIAaO0PaTOPHBIX
3aHSATUH TIperojaBareieM, JJaDOPaHTOM WIIH, B HEKOTOPBIX CITy4asX, OJHHM WM HECKOJIbKAMHU
cTyneHTamMH. JIeMOHCTpAIlMOHHBIA OSKCHEPUMEHT MPOBOJUTCS B COOTBETCTBHH C Y4eOHOU
MporpaMMoOil TI0 KOHKPETHBIM pazfenaMm (MOAYJIsM) TUCHHMIUIMHBL. J[eMOHCTpaIrmoHHbBIH
AKCTIEPUMEHT TIO3BOJISIET IIPETIOIaBaTeNI0 CPOPMHUPOBATH HHTEPEC K TPEAMETY Yy CTYICHTOB,
0OyYHTP MX BBITIOJHATE OTPE/ICIICHHBIC OTIEPAITUH C BEIIECTBOM, ITpUEMaM TEXHHUKH JTa00PaTOPHOTO
SKCTIEpUMEHTa. JleMOHCTpaIllMOHHBIN AKCIEPUMEHTa - HCTOYHUK TPHOOPETaeMBIX CTYICHTOB
3HaHWH, HABBIKOB, YMEHHH; CPEJICTBO MPEAYNPEKACHUS OMHMOOK W 3a0MyKIeHUU, KOPPEKIUU
3HAHWH, CMOCOO TPOBEPKM WCTUHHOCTU BBIABHTAEMBIX THUIOTE3, pPEHICHUS Y4YeOHBIX U
uccienoBaTensCkux — mpodiaeM. K OCHOBHBIM — TpeOOBaHMSIM,  NPEOBABISIEMBIM K
JIEMOHCTPAIIMOHHOMY 3KCHEPHUMEHTY, CJIEAYEeT OTHECTH: HArJAJHOCTB; IIPOCTOTA; OE30MaCHOCTD;
HAJIS)KHOCTh; HEOOXOJUMOCTh O0OBSCHEHHSI SKCTIepUMEHTa. JIF000# OIIBIT TOJKEH COMTPOBOXKIATHCS
KOMMEHTapHsAMH TIperoiaBaress. Bo3Hukalomue nay3sl MOJKHO HCIIOJIB30BATh U OpraHU3alnuu
JManora co CTyACHTAMH, BBUICHEHHS YCIOBUM IPOBEICHMS OKCICPUMEHTa W TPU3HAKOB
XUMHUUYECKHX peaknnii. HeoOXoauMa MOCTaHOBKA IIEIH OTBITA - JUIS Y€ro MPOBOIMTCS OTBIT, YTO
HEOOXOJMMO TIOHSTH B pe3yibTaTe HaOMIOACHUH 3a 3kcnepuMenToM. Ciemyer onucaTh nproOop, B
KOTOPOM TIPOBOJUTCS OIIBIT, YCIOBUH, B KOTOPBIX OH MPOBOAUTCS; JaTh XapaKTEPUCTUKY
peaktiuBaM. HeoOXoauMo OpraHu3oBaTh HAONIOJCHMS 3a ONBITOM CTYICHTAaMH JUIS BBISBICHHS
NPU3HAKOB PEAaKIUU M MPOBEACHHS aHAlW3a M IOMOYb CTYIEHTaM CJeJIaTh COOTBETCTBYIOIINE
BBIBOJIBI M TeOpeTuieckoe obocHoBaHue. [Ipu paboTe B MaJOYMCIICHHBIX TPYIIAX LEIeco00pa3HO
UCIIOJIF30BATh TUAJIOTOBYIO ()OPMY ITPOBEICHHS
JICKIIMOHHBIX 3aHATUH C WCIOJIb30BAHUEM DJIEMEHTOB MPAKTHUECKHX 3aHSATHUH, MOCTAHOBKOH W
penieHneM npoOIeMHBIX M CUTYallMOHHBIX 33/1aHHUH U T.]I.

Ilpu nposedenuu nabopamopnozo npakmuKyma HEOOXOIMMO CO3JaTh YCIOBHS JUIs
MaKCHMAJIbHO CaMOCTOSITEIFHOTO BBITIOJIHEHHS CTYJSHTaMH Ja0opaTtopHbIX padot. [Toatomy npu
MIPOBEAECHUH J1JAOOPATOPHOTO 3aHATHS IPETOIaBATENI0 PEKOMEHYEeTCS:

1. TIpoBeneHue skcmpecc-onpoca (B YCTHON MM TECTOBOHM (popMe) MO TEOPEeTHUECKOMY
MaTepHuay, He00X0AMMOMY JUIsl BBITIOJIHEHHS pabOoThI (C OLIEHKOH).

2. TlpoBepka NjaaHOB BBINOJIHEHUS J1a00OPaTOPHBIX PabOT, MOArOTOBICHHBIX CTYIEHTOMB
paMKax caMOCTOSATEILHONW paboOTHI (C OLIEHKOM).

3. Ouenka pabOThI CTYACHTA B JJaOOPATOPUU U MOJTYYEHHBIX UM PE3YyIbTaTOB(C OLIEHKOMN).

4. TlpoBepka oTyeTa O BHIIOJIHEHHOH 1abopaTtopHOi paboTe (¢ onieHkoit). JlabopaTopHbie
3aHATUS (PaOOThI) MPOBOAATCS MOCIIE U3YUYEHUS ONPEAETICHHOTO pa3zena (MOoIyis). DTo 3aHATHS,
KOHTPOJIUPYIOIIME 3HAHMs, YMEHUsI U HaBbIKH. J[t0Oas mabopatopHast paboTa J0JIKHA BKJIIOYATh

11



rIIyOOKYyI0 CaMOCTOSTENBHYIO TMPOpabOTKy TEOPETHYECKOr0 Marepuana, H3ydeHHEe METOIMK
MIPOBEACHUS U TUIAHUPOBAHME SKCIEPUMEHTA, OCBOCHHUE HM3MEPHUTEIBHBIX CPEICTB, 00pabOTKy U
MHTEPIPETAIMIO HKCIEPUMEHTAIBHBIX NaHHBIX. [Ip 3TOM 4YacTh paboOT MOXKET HE HOCUTh
00s13aTeNbHBIA XapaKTep, a BBINOJIHATHCA B paMKaxX CaMOCTOSITENBHOM paboThl 1Mo Kypcy. B psn
paboT 1menecooOpa3HO BKIIOUUTH pa3felibl C JOMOJTHUTEIBHBIMUA JJEMEHTAMH HAYYHBIX
HCCIICIOBAHUH, KOTOPBIC MOTPEOYIOT YrITyOICHHOW CaMOCTOSTEILHON MPOPAOOTKH TEOPETUIECKOTO
Matepuaia. BeimogHeHue 1abopaTopHbIX pabOT CTyI€HTaMU JIOJDKHO YAOBJIETBOPATDH CIAEAYIOLIUM
TpeOOBaHUSAM:

. CTYHEHTBbl  JOJDKHbI ~ [OHMMATh  CyTh  OmbITa  (PKCHEpPUMEHTa)  H3HATh
IIOCJIEJOBATEIBbHOCTD BBIIIOJIHEHUS OTAEIbHBIX ONEPALUA HOUHCTPYKLIUN;

COOIIOIaTh JO3UPOBKY PEAKTUBOB M MIPAaBUIiIa PaOOTHI C HUMU;
yMeTb cOOMpaTh IpUOOPHI 10 PUCYHKaM (CXeMaM) U MPaBHWIBHO pabOTaTh C HUMU;

. HEYKOCHUTEJIBHO BBIMOJHATH MpaBWia TEXHUKU OE30MaCHOCTHIIPU OOpalleHHH C
o0opynoBaHueM, IpubOpaMH U peaKTUBaMH;

IrpaMOTHO OQOPMIIATH OTUET O IPOBEACHHON IKCIIEPUMEHTAIbHOM padoTe.

[Ipu 3amure nabopaTopHOi pabOTHI (caadye OTYeTa O €€ BBIMOJIHEHHWH) CTYAEHT JIOJKEH
yMETb OOBACHATH 11U, 3a/1a4M, X0 IPOBEICHUS pabOThl, €€ Pe3yNbTaThl, CACTaHHbIE BBIBOJIBI, a
TaK)ke€ OCHOBHbIE KOHCTPYKTUBHBIE 0COOEHHOCTH HCIIOJIb3YEMOT0 000PYA0BaHMUSL.

B Hacrosimiee Bpemsi COBEpIIEHCTBOBAHHWE XHMHUYECKOTO D3KCIIEPUMEHTa, B OCHOBHOM,
3aKJIIOYaeTCsl B MOJIEPHM3AIMKM MpUOOpOB, ammapaToB, CO3/aHUs 000pYAOBaHUSA A pabOThI C
MaJbIMU KOJMYECTBAMU M, K COKAJICHHIO, B MEHbLIEH CTENEeHH OHO HAIleIeHO Ha pa3paboTKy
MPUHIUIHAIBFHO HOBBIX XMMHUYECKHUX OIBITOB, KOTOpbIE Aalu Obl BO3MOXHOCTh NMPHUMEHATH Ha
ypoKax HpoOJIEeMHBIE U HCCIIeNoBaTeNbCcKUe (OpPMBI OpraHu3aluu y4eOHO# nesitenbHOCTH. B
Ipolecce MPOBEJICHUs ONBITOB CTYJICHTHI PAacIIUpPSAIOT CBOM NPEACTaBICHUS O BELIECTBAX, UX
CBOMCTBaX, COBEPIICHCTBYIOT IPAKTUYECKUE YMEHHUSI.

3anamua 6 AKMUGHBIX U UHMEPAKMUGHBIX (HOopmax PEKOMEHIYETCs IMPOBOAUTH C
UCIOJb30BAHUEM KOMIBIOTEPHBIX CUMYJISLMHA, MOCTAHOBKM NPOOJIEMHBIX U CHUTYyallMOHHBIX
3agaHuil. [IpoBeneHue 3aHATUI B AKTUBHBIX M MHTEPAKTUBHBIX (POPMax JOJHKHO OBITh HAalpaBJIEHO
Ha MHTEHCU(UKALKIO y4eOHOTro Mpolecca, yBeIUUeHHE JOCTYITHOCTH 3HaHH, HaBBIKOB U YMEHUH,
aHauu3 yu4eOHOH MH(popMaluy, TBOPUYECKUN MOAXOJA K YCBOEGHHIO yueOHOro marepuana. B xoxe
IIPOBEACHUS 3aHATUH CTYIEHTbl JOJDKHBI Y4YUTbCS (HOPMYIMPOBATh COOCTBEHHOE MHEHHUE,
IIPAaBUIIBHO BBIPA)KaTh MBICIIH, CTPOUTH JI0KAa3aTeIbCTBA CBOCH TOUKU 3pEHUS, BECTH JAUCKYCCHIO,
CllyllaTh JPYroro 4elOBeKa, yBakaThb aJbTEPHATMBHOE MHEHHUE, YTO JO0JDKHO (hOpMHpOBAThH
HaBBIKH, HEOOXO0JMMbIe OyAyILeMy CIIEHUAINCTY B IPO(EeCCHOHAIBHON IesTeNbHOCTH. Peanu3anust
aKTHBHBIX U UHTEPAKTUBHBIX METOJIOB IIPU U3YUYEHUH Kypca
«XUMUS» BO3MOXKHA HA JIGKLMOHHBIX U JJA0OPATOPHBIX 3aHATUSAX I1yTeM IPOBEACHUS
JMCKYCCHUM, HCIOJIb30BaHNS KOMIIBIOTEPHBIX CUMYJIALUMN, IOArOTOBKE U 3aluTe pedepaTUBHBIX U
HCCIIeI0BATENILCKUX PA0OT.

Camocmoamenwvhaa padboma - 310 HanOoJiee BOXHBIN yThb OCBOEHHsI CTYI€HTAaMH HOBBIX
3HaHUH, YMEHUI M HaBBIKOB B OCBOCHHMHU JUCHMILIMHBL. OOpa3oBaTesibHas Lelb CaMOCTOSTEIbHON
palboThI - OCBOCHHE METOJIOB XUMHUYECKOM HayKH, SKCIEPUMEHTAIbHBIMU YMEHUSMHU; YMEHUSAMU
paboTath ¢ yueOHOI U HAy4YHOU JTUTEepaTypoil; MPOU3BOJUTH PACUETHI; MOJIb30BATHCS XUMHUUECKUM
a3bIkOM. BocnmratenbHas neiab - (OpMHUpPOBaHHME YEPT JIMYHOCTH CTYAEHTa, TPYHOJIroous,
HAaCTOMYMBOCTH, TOBApUUIECKOW  B3amMmomnomomu. Pa3BuBaromas 1eap - pa3BUTHE
CaMOCTOSITEJIBHOCTH, WHTEJUIEKTYAJIbHBIX YMEHUH, YMEHHE aHAIW3UpOBaTh SBICHWS U [ENaTh
BbIBOJIbI. CaMocTosITeNIbHAsE paboTa MOXKET ObITh MCTOUHUKOM 3HaHHH, CIOCOOOM HX NMPOBEPKH,
COBEPUICHCTBOBAHMSA W 3aKpEIUICHHWs 3HAHWM, YMEHHH W HaBBIKOB. OJTOT BHJ JESITEIBHOCTH
CTYIEHTOB (OpMHUpYeTCs MOJ KOHTpojeM ImpenoaaBatensd. Ilpu opraHuzanuu BHeAyAUTOPHOM
CaMOCTOSTEJIbHOW PabOThl MO AUCHUIUIMHE IIPENoJaBaTeNl0 PEKOMEHJIYeTCsl HCIOJIb30BaTh
cienyomue GOpMEI:

12



. BBITIOJTHEHUE JIOMAIIHUX 33J]aHUi pa3HOOOpA3HOTO XapakTepa. ITO - peleHne 3a1ay;
nos00p M HM3YYEHHUE JIUTEPATYypPHBIX HCTOYHHUKOB; MOAOOP WILTIOCTPATHBHOTO M OIMHUCATEIHHOTO
MaTepuaia 1o oTAeNbHBIM pa3jienaM Kypca B cetu MHTepHer;

. BBINIOJIHEHUE WHJWBUyaJIbHBIX 33JaHUN, HAIIPaBICHHBIX HA Pa3BUTHE Yy CTYJICHTOB
CaMOCTOSITEJIBHOCTH M MHULIMATUBBIL. MHAMBHAYaJIbHOE 33JaHUE MOJKET IOJIydyaThb KaK KaXKIbli
CTYIEHT, TaK U YaCTh CTYJAEHTOB T'PYIIIbI.

B axtuBHOM (hopMe BBITIOJTHSETCS 00CYX 1eHue TaboparopHbiX (JIP) u KOHTpOIBHBIX paboT
(KP).

OO1muM BEKTOpPOM M3MEHEHMsI TEXHOJIOIMM OOy4yeHHs JOJDKHBl CTaThb AaKTUBHU3ALUS
CTYIEHTA, IOBBIIIEHUE YPOBHS €ro MOTMBALlMM U OTBETCTBEHHOCTH 3a KauyeCTBO OCBOEHUS
00pa3oBaTebHON POTPAMMBI

B mpouecce npoBeaeHHs JEKIMOHHBIX 3aHATUNA M JIAOOpPATOpPHBIX pabOT MPaKTHUKYETCs
IIMPOKOE HCMOJIb30BAaHUE COBPEMEHHBIX TEXHUYECKUX CPEJICTB (IIPOEKTOPHI, MHTEPAKTUBHBIE
nocku, UuTtepuer). C ucnonb3oBaHueM MHTepHeTa OcCyIIecTBISETCS IOCTYN K 0a3aM JaHHBIX,
MH(OPMaLMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM

JUia 1M1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J0POBbSl MPEAYCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMH C UCIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

AnantuBHble 00pa30BaTENbHbBIE TEXHOJIOTHUH, IPUMEHSEMbIE PU U3YUYEHUU AUCIUILITUHBI —
Ul JIMLl C OTIPAaHMYEHHBIMM BO3MOXXHOCTSIMH  3/I0POBbSI IPEIYCMOTPEHA OpTaHU3alUs
KOHCYJIbTAIMH C UCIOJIb30BAHUEM 3JIEKTPOHHON MOYTHI.

4.0neHOYHbIE CpeacTBA [JIsl TEKylero KOHTPOJIi YCIeBAaeMOCTH U IPOME:KYTOUYHOMH
arTecTanuu

OrneHOYHBIE CpeACTBa TpPEAHA3HAYCHBI UIi KOHTPOJISE M OIIGHKH 00pa3oBaTEeIbHBIX
JOCTIKEHUH 00y4YaromuXcsi, OCBOMBIIHNX MPOrPaMMy YIeOHOU AUCIUTUTUHBI « XHMUSI».

O1eHOYHBIE CpE/ICTBA BKIIOYACT KOHTPOJIbHBIE MaTepHAbl ISl TPOBEICHUS TEKYIero
KOHTPOJIsA B GOpME TECTOBBIX 3aJJaHUH, Ta00PATOPHBIX PAOOT, KOHTPOJIBHBIX pa0OT, KOHTPOJIBHBIX
BOIIPOCOB ¥ MPOMEKYTOUHOM aTTecTallMH B OpME BOTIPOCOB K IK3aMEHY.

CTpyKTYypa OlIEHOYHBIX CPEICTB ISl TeKYIIeid M MPOMEeKYTOYHOM aTTeCTAIMU

Kon 1 HaumeHnoBanue HanmeHoBaHuE OLIEHOUHOTO CpPeICTBA
Ne Pe3ynbraTel 00y4eHus "
W HHIUKATOpa (8 cooBeTCTBHE ¢ IL. 1.4) Texymuni IIpomexxyrounas
(B cootrBeTcTBHH C 1. 1.4) KOHTPOJIb arTecTauys
HOIIK-3.1. Brianeer | 3HaeT  OCHOBHBIE  3aKOHbl  XUMHH, | Bonpocwl ons Bonpocui k
OCHOBHBIMH  TIOJIOKCHUSMH | 3aKOHOMEPHOCTHU MIPOTEKaHUs | YCmHO20 onpoca 9K3aMeHy
(yHIaMeHTATEHBIX XUMHYECKHUX TIPOLIECCOB, Meroabl | no meme, JIP
€CTECTBEHHBIX ~ HAyK  u | AHAIM3A  XHMHYECKHMX BEIIIECTB,
HAYHBIX TEOPHIL. XHMHMECKHX TIPOLECCOB M HAYTHBIX
HCCIeJOBAaHUN
YMeeT mpoBOIUTH pacdeThl 0 OCHOBHBIM | Bonpocst 015 Bonpocwi k
3aKOHaM XVMUH, TIOJIB30BATECS | YCMHO20 ONpOca 9K3aMeHy
1 XUMHUYECKOH CHUMBOJIUKOH, | no meme,
KOJIMYECTBEHHO oOmMucarb mpoueccel, | JIP,
COIPOBOXKAAIOIINECS n3MenenneM | KP,
(pU3MIECKOro COCTOSIHUS M XuMudeckoro | T
cocTaBa B  CHCTeMax  pa3JIMdHOMN
CIIO)KHOCTH; IPUMCHSTH
COBPEMEHHBIE HayJHBIC METOJIBI
TIO3HAHMS TIPUPOABI U BIIAICHHE UMH HA
yYpOBHE, HEOOXOIMMOM ISl PEIICHUS
npodeccoHaNBHBIX 3a]1a4
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Brnanmeer crmocoOHOCTBIO BHEPSITH Bonpocwt ona
JOCTIDKEHUSI XUMHH TIPU PEIIICHUN YCMHO20 Onpoca
po¢eCCHOHATHHEIX 33]1ad; no meme
CIIOCOOHOCTBIO TTPUHUMATH TPAMOTHEIE,
HAyIHO 00OCHOBaHHBIE

PO ECCHOHATILHBIC PEIICHUS

HOIIK-3.2. [Mpumensier | 3HaeT HOpMBI TeXHHWKH Oe3omacHoctH, | JIP Bonpocut k
OCHOBHBIE TOJIO’KEHHSI | METOAOJIOTHIO XUMHH, ¢usuueckue u | T IK3aAMEHY
(yHIaMEHTaIbHBIX XMMHUYECKHE CBOICTBa BEIIIECTB,
€CTECTBEHHBIX ~ HayK W | BO3MOXKHBIE pHcKH, OCHOBBI
Hay4YHBIX ~ TEOPHH  TIPH | XUMHYECKOTO 9KCIIEPUMEHTA,
MPOBEACHUH  paboT IO | CTAaHIAPTHHIE METOIWKH XUMHYECKUX
U3y4YCHUIO U | HccleoBaHuN
BOCIPOU3BOJICTBY YMeeT npUMeHsITh 3HAaHUS Bonpocut ona Bonpocui k
MHHEpPAIIbHO-CBIPhEBOii 6a3bl | (hyHIaMEHTaNbHBIX PA3JIENIOB XUMUH IS | YCMHO20 Onpoca 9K3AMEHY
OIKMCaHMs TIPOIIECCOB U SIBIICHUMH, no meme
MPOKCXOISIIUXB MPUPOE; Oe30MacHO JIP,

MOJIb30BATHCS XUMUUECKUMU
PEaKTUBAMH U XUMHUYECKUM
000pyI0BaHUEM; IIPOBOJWTH
OKCIICPUMECHTAJIbHBIC UCCIICAOBAHUA U
aHAJIM3UPOBATH PE3YJIbTATHI;, MPUMEHSITH
HOHy‘IeHHbIe 3HAHUS 110 XUMUU OJI51
penieHust npodecCHOHANBHBIX 33134

Bnaseer HaBbIKaMu pabOTHI B JIP
XMMHUYECKO# 1ab0paTopuu 1
TEXHOJIOTHUECKUX YCIOBUSX, C
XUMHWYECKUMU PEaKTUBAMU U
XMMHUYECKUM 000pyJOBaHUEM;
METOaMU XHUMHUYECKOTO aHAJIN3a
OKpYKarollen cpelibl JUlsl BbIABIICHUS €€
BO3MOXHOCTEH U PECYPCOB C LEIBbIO UX
UCIIOJIb30BaHMA B PAMKax
npodecCHOHaIbHON AeATEIbHOCTH

-

ok wn

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLlEHKH
3HAHUI, YMEHHH, HABLIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHUM B Ipollecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbl

Texkymmii KOHTPOJb OCYIIECTBJISICTCSI B YCTHOW M MHCBMEHHOW ¢opMe B Iporecce
MIPOBEJICHUS JICKIIMOHHBIX 3aHATUHN U 1a00PaTOPHBIX PabOT, MPH BBHIOJIHEHUU KOHTPOJIBHBIX padoOT

IIpuMepHBIii NepeYeHb KOHTPOJIbHBIX BOIIPOCOB M0 OTAEJbHBIM TeMaM AU CHHUILIHHBI
Tema 1: Bgeoenue. Ocno6Hble 3aKoHbl Xumuu. Kiaccol neopeanuueckux coeounenutl

. HpeI{MeT U O0BEKT HU3YUYCHUA XUMUU.
. Hepe‘II/ICHI/ITe OCHOBHBIC 3aKOHBI XMMHUH
. HazoBure kiaccel HCOPraHNYCCKUX COCIUHEHUN

Tema 2: CmpoeHue amoma u XumuuecKkas Ces3b.
KBanToBO-MexaHn4eckass MoJienb CTpoeHus atoMa.6.KBaHTOBBIE uncia ux puzndeckuit
CMBICII.
Artomnsie S, p, d, f - opOutamu.
[TpuHIMIBI 3aNI0THEHUE NIEKTPOHAMU aTOMHBIX OpOUTaIei
.CopmynupyiiTe nepruoud4ecKuii 3aKoH.
Crpoenue nepuoaunueckas cucrema snemeHToB .M. Menneneesa.
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6. IlepeuncnuTe TUITBI XUMUYECKOU CBSI3U.
7. Ilonsitue o merosie BC u MO.

Tema 3: Dnepeemuxa Xumuyeckux npoyeccos. Xumuueckas mepmoOUHamuKa u XuMuieckoe
pasHosecue

UYro Takoe TepMoaMHaAMuYecKas cucrema’?

HazoBuTe THIIBI TEpPMOIUHAMUYECKUX CUCTEM.

[lepeuncnure HyHKIUU COCTOSIHUS.

Uro Takoe craHIapTHbIE TEPMOJMHAMUYECKHE IapaMeTpbl 00pa30BaHUsl BELIECTB?
OOBSCHUTH BO3MOKEH JI BEYHBIN JBUTATEITb.

Kakue peakiuy Ha3bIBarOTCSl SK30TEPMHUUECKHE M 3HJIOTEPMUYECKHE?

Kak onpeneuTh BO3MOXXHOCTh MPOTEKAHUS XUMUUECKON peaKnu?

NookrwdpE

Tema 4 : Xumuueckas kunemuka. Kamanus.

1. Kakue ¢paxTopsl BIUSIOT HA CKOPOCTh XUMUUECKOW peakiuu?

2. Tlouemy HOPOTOCTOSIINE KaTAIN3aTOPBI UCTIONB3YIOT B TEXHOJIOTHYECKHX TPOIIECCAXU
SKOHOMUKU TIPEATPUSITAI

3. Kaxk ucnon3yro [punamumn Jle-1llaTense 11 cMeneHns: paBHOBECHBIX MPOIIECCOB BCTOPOHY
BBIXOJIa MPOAYKTA?

Tema 5 : Pacmeopui. Peakyuu 6 600HbIX pacmeopax
[TpuBeauTe pUMEpHI TUCTIEPCHBIX CHCTEM.
OnuimmuTe CBOMCTBA pacTBOPOB.
N3 kakux cTaguii COCTOUT MPOIECC PACTBOPEHUS.
Kakue pakTopbl BAIUSIOT Ha TPOIIECC PAaCTBOPECHHUS?
. Uem oTiM4aroTCs HACAIbHBIE pACTBOPHI OT PEATBbHBIX?
10 Kaxkue BemecTBa OTHOCSTCS K 3JIEKTPOJIMTaM?
11. TTouemy JIEKTPOJIUTHI MPOBOISAT TOK?
9. UeM cUIIbHBIE 3JIEKTPOIUTHI OTIIUYAIOTCS OT CHA0BIX?
10. [Toyemy KOHCTaHTa AMCCOLMALIMM HE MPUMEHHUMA K CHUJIbHBIM 3JIEKTPOJIUTAM?
11. TTouemy ¢u3. pacTBOpPEl 3aMep3arOT MPH OOJIee HU3KOU TeMreparype?

©oo~No O

Tema 6 : Xumus komniekchvix coedunenull. Komnnexcoobpaszosanue 6 pacmeopax.

1. CrpoeHue U HOMEHKJIATYpa KOMIUIEKCHBIX COCMHCHUH d-3JIEMEHTOB..

2. Xumuueckas CBsI3b B KOMIUIEKCHBIX COEIMHEHUH.

3. Meton BC o reomeTpun ¥ MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COCAMHEHUH.

4. OO0miast XapaKTepUCTHKA KOOPAMHAIIMOHHBIX COEAMHEHUN OMOMETAINIOB ¢ OMOIUTaHIaMU.
5. PaccmoTpeTh cTpoeHre reMorao0nHa KpoBH

6. Kak omnpenenuts MarHUTHBIE CBOICTBA KOMILIEKCOB?

Tema 7. OkucaumenbHO-60CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCMU U UX POJlb 8
buonocuueckux cucmemax. dnekmpoxumuieckKue npoyeccol
3. Kak paccunrars Bo3MOXHOCTB NpoTekanuss OBP?
Kak co3naTe ralbBaHM4eCKUI 2JIEMEHT, UMEsI OAUH BUJI MeTasia?
IToueM Henb3s MOJIYUYUTh AKTUBHBIE METAJUIBI U3 BOJHBIX PACTBOPOB JIEKTPOJIUTHUECKUM
nyrem?

ok

Tema 8: O630p ceoticms 31eMeHMO8 U UX BANHCHEUULUX COCOUHEHU.
1.ITouemy metamnisl 6mecTar?
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[Touemy MeTamibl MPOBOAAT TOK, @ HEMETAJUIBI - HET?
I'ne B nepuouueckoit cucreme aemeHToB J.M. MenaeneeBa HaxoAsaTCsl MeTaUIbl UHEMETAJLIbI?
Kakwue BemecTBa OTHOCSATCS K MaKpO- U MUKPOIJIEMEHTaM?
Kakne meramibl Ha3pIBaIOT METAJJIAMH JKU3HU?
[loyuemy KOMIUIEKCHBIE COJIM I JIEMEHTOB SIPKOOKpAILIEHHbIE?

Tema 9: Memoowl ananuza eeujecmae
YeM XUMHUECKHE METOIbl aHATHM3a OTIMYAOTCS OT (PU3HUYECKUX M (PU3HKO-XUMHUUYECKHX ?

IIpumepHbie OUIEeTHI K KOHTPOJbHBIM padoTram
Teml: Ocnosnvle nonamus u 3akonvl xumuu. Kiaccer neopeanuyeckux coeounenutl
1. BsluncnuTh MOJIIpHYIO Maccy rasa, eciiu Macca 280 mu ero nipu temneparype 21 °C u
naBnernu 2.026-10° 11a pasua 0,65 T.
2. Bprancnmre MOJSPHYIO Maccy SKBHBaJIEHTa MeTaluia, eciau 0,2 T ero BEITECHUIIHN U3
KHCJIOTHI 78 Mut Bojiopoa, uamepenHoro npu 17 °C u naBnenuu 98642 Ila.
3. Tne cogepxutcs 6obie Mosekyt: B 1 1 xmopa npu 23 °C u gasiennu 98 500 IMa wim B 1
1 okecuja yriepona npu 55 °C u nasiaenuu 10 600 I1a?

Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax

1. B Bozme maccoii 200 r pactBopwin coib Maccoi 20 r. Ompenenutb MacCoOBYIO JIOJIIO
BEII[ECTBA COJIM B PaCTBOPE, MPUHSB IUVIOTHOCTh BOJIbI paBHOM 1r/MiL.

2. OmpenenuTh Maccy BOJIBI, KOTOPYIO HE00X0auMo pruOaBuTh K 220 T. pacTBOpa KHCIIOTHI C
MaccoBoit noneit 80%, uToOsI moryauts 60% pacTBop.

3. Haiitu maccy mennoro kymopoca CuSOs4 *5H; O HeoOxoaumyro sl TPUTOTOBICHUS 1 J1
pactBopa , coaepxartero 10% 6e3Boanoit conu. [Inotnocts 10% pactBopa 1,084 r/mi.

4. Jns weirpamuzanun 60 ma HoSO4 motpe6oBanocs mo6asuts 20 mut 0,3 H memoun KOH.
Onpenenuth MOJSIpHOCTH pacTBopa HoSO4,

IIpumepHbIil nepeyeHb JAa0OPATOPHBIX PAadOT MO OTAEJbHBIM TeMaM JIHMCIUIIUHbI

Jlabopamopnas paboma— >TO BaXHBIM 2JIEMEHT y4eOHOTO mporecca. ViMeHHO Ha
TAKUX 3aHATHUSAX CTYJCHTHI MMOJy4YaloT MPAKTUYECKUE YMEHUS U HAaBBIKU Pa0OTHI ¢ Ipudopamu,
y4yaTcs CaMOCTOSITEIbHO MNPOBOJUTH OMBITHI M JIeJIaTh COOTBETCTBYIOIIME BBIBOJBI MO HUX
pe3yJsibTaTaM, 4TO, HECOMHEHHO, OyJIeT CIIOCOOCTBOBATH JIyUIIIEMY YCBOCHUIO U 3aKPEIUICHUIO.

Pesynprarel mabopaTopHbIX paboT OQOpMIISIOTCA B OTYETHI MO J1IA0OPATOPHBIM
npaktukymaMm. Otder 1o sabopaTopHOil  pabOTe€  CONEPKHUT TEOPETHYECKYID H
SKCIEPUMEHTANIbHYI0 4acTb. B TeopeTuueckoil 4acTHU H3IaraloTcsi TEOPETUUECKHE OCHOBBI
U3y4aeMbIX XUMHYECKHX IIpoleccoB. B sKcnepuMeHTaIbHON YacTH MNPUBOAUTCA ILIETb,
Ha3BaHUEHW METOJWKA BBIMOJIHCHUS XMUMHUYECKOTO OIbITa. [Ipr HEOOXOMUMOCTH TPHUBOSITCS
pacdy€Tbl M COCTABISIIOTCS YpPaBHEHUS XHMMHUUYECKMX peakuuid. B KoHIe KaJIoro omsiTa
(hbopMynupyeTcs BBIBO/I.

Kpumepuu oyenusanus omuemos no 1ab6opamopHvim pabomam:

— OIIEHKA ‘3a4TE€HO” BBICTABIIAETCS CTYACHTY, €CJIM OH IPaBUJIbH O MPUMEHSIET
TEOPETUYECKUE TIOJIOKEHHUsI Kypca IIpU PELIEHWH MPAKTUYECKHUX BOIPOCOB, BIIAJIEET
HEO0OXOIMMBIMH HaBBIKAMH U MIPUEMAMH WX BHITIOJTHEHHUS,

— OllEHKa ‘‘H€ 3auTeHO~ BBICTABIISIETCS CTYJEHTY, €CJIM OH HE 3HaeT
3HAYUTENIbHOW YacTH MPOTPaMMHOTO MaTepuana, B JaOOpaTOPHOM MPaKTUKyMe JIOIMYCKaeT
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CYIICCTBEHHBIC OIIMOKU, 3aTPyIHSIETCS OOBSCHUTHL pPACUYCTHYIO 4YacTh, OOOCHOBATH
BO3MOXKHOCTh €€ pealin3allfy, a TAKKe HEYBEPEHHO, C OOJIBIITUMH 3aTPyAHCHUSMH BBITIOTHSICT
3aJlaHus WU HE CIIPABJISIETCS C HUMU CaMOCTOSTEIBHO.
Jlabopamopnan paboma Ne. 1.OcnogHbvle Kiacchbl HEOP2AHUYECKUX COeOUHEHU
3HAKOMCTBO C TEXHHUKOW Oe30macHOCTH TIpu paboTe B XMMHUYECKOM JIabopaTopuH.
Huarnoctuueckoe tectupoBanue. [Ipu BeImoHEHHH 1a00paTOpHOI pabOTHI U3y4aIOTCsl CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH U CIIOCOOBI X MOJTyYEHHUs. Y MEHUE OCYIIIECTBUTD
LETIOYKH MPEBPALLCHUN.
KontponbHoii padote Nel mo teme: «OCHOBHBIC IOHATUS U 3aKOHBI XUMHI
Jlabopamopnasa paboma Ne2: Cxopocmb XuMuyecKux peakyutl U XuMu4eckoe pagHogecue
[Ipu BbeIMONIHEHHH JaOOpAaTOPHON PAOOTHI K3Y4YAETCS 3aBUCHUMOCTH BIHMSHUSA KOHIICHTpAIlUU
pearupyromux BeIIecTB, TEMIIEpaTyphl, KaTaln3aTopa Ha CKOPOCTh XUMUUYECKOU PEaKIIuy, a TAaKKe
BIIMSIHUE KOHIIEHTpAIlMd Ha XUMHUYECKOe paBHOBecHe. Pemenue 3amad. TecTupoBaHue Teme
3aHSTHSL.
Jlabopamopnasn paboma Ne3. IIpucomosnenue pacmeopos 3a0annou konyenmpayuu. Tumpoearue.
[IpuobOperaroTcsi yMEeHHS TPUTOTOBIICHHS PACTBOPOB 3aJaHHOM KOHIICGHTpAIMU 10 pacyeTy
MaccChIBEIIECTBA, HEOOXOJMMOM Ui NPUTOTOBJIEHUS pacTBOpa (MOJsIpHAs, MaccoBas J0Jisl).
To4YHOCTH TIPUTOTOBJICHUS PACTBOPOB OMPEACISAETCS MO W3MEPEHHIO TUIOTHOCTH JKHJIKOCTEH C
MOMOIIBIO apeoMeTpa. TUTpoBaHKE MOTyYEHHOTO pacTBopa. O3HAKOMIIEHHE C TEXHUKON KHCIOTHO-
OCHOBHOTO THUTPOBAHHSI PAacCTBOPOB C HEU3BECTHOW KOHIIEHTpAIME€il pacTBOPEHHOTO BEIECTBa.
Pemenne 3agau.Kontponbnas padota No2 mo teme: «PacTBopbi».
Jlabopamopnasn paboma Ne 4 Dnekmpoaumuveckas OUCCoOyuayus u 2UOPoIU3 coell.
DopMupYIOTCS YMEHHSI pabOTHI ¢ pacTBOpPaMU dJIEKTPOJIUTOB. V3ydaeTcst BIMSHUE KOHIICHTPAIIUN
Ha CMeEIEHUEe paBHOBecus ciaboro anekrpoiauta. I[IpuoOperaercss HaBbIk ompenenenus pH
pacTBOPOB COJIEH, CMEIICHHE PaBHOBECUSI THIPOJIHM3a COJIEH. 3HAKOMCTBO CO CBOMCTBAMH
O0ydepHBIX pacTBOPOB.
Jlabopamopnas pavoma Ne 5. OkuciumenbHo-60CCMAHOBUMENbLHBLE PEAKYUU.
O3HakoMJIEHHE C pacTBOpAMHU THUIUYHBIX OKHUCIMTENIEHM U BOCCTAaHOBUTENEH. M3ydueHue ycioBuid
MPOTEKAHUS ¥ CPeJIbl Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuii. O3HaKoMIIEHHE
¢ tunnamu OBP. CocraBnenue ypaBHenuit OBP: a) meron snekrpoHHOro OanaHca; 0) MeTon
AJIEKTPOHHO-MOHHOTO OanaHca. TecTUpOBaHUE 10 TEME.
Jlabopamopnan paboma Ne6. Odwue ceolicmea Memanios, Hememaniios U ux coOeOUHeHUl.
dopmupoBaHue YMEHHI pabOThl HEMETalIlaMU M UX COEAMHEHUAMHU. M3yueHne OKHCIUTENbHO-
BOCCTaHOBUTEJILHBIX CBOMCTB HEMETAJIOB U UX COEIMHEHUM.
dopmupoBaHue yMEHUN pabOThl C METAJUIaMH IPU UX PACTBOPEHHM B BOJE, PACTBOpPAX KHUCIIOT,
IeJI0YEeH, MPH CIIaBiIeHUU. 3yduTh KUCIOTHO-OCHOBHON M OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIN
XapakTep BaKHEUIIUX COeIMHEHUN METaIJIOB.
Jlabopamopnasn paboma Ne.7 Xumuueckue memoovl anaiusa eewjecms. Kauvecmeenuvle peakyuu Ha
KamuoHbvl AHUOHDL.
O3HakoMJIeHHE C XUMHYECKMMHU METOJaMH aHaln3a BellecTB. KauecTBeHHBbIE peakliiy Ha KaTUOHBI.
N3ydeHne npoayKTOB B3aUMOJIEHCTBUS MX ¢ Ka4eCTBEHHbIMU aHHOHaMH. DopmupoBaHue yMeHUs
MIPOBOJIUTHh KAYECTBEHHBII aHAIN3 BELIECTB.
O3HakoMJIEHHE C KaU€CTBEHHBIMU PEAKIUSMU Ha aHUOHBI. M3ydueHne npolyKTOB B3aUMOIECHCTBUSA
UX C KaueCTBEHHbIMU HOHAMU. POpMHUPOBAHNE YMEHHSI TPOBOIUTh KAYECTBEHHBIN aHAIU3 BELIECTB.
Jabopamopnasa paboma Ne8. Onpedenenue sxrecmxocmu 00bl.
DopMHUPOBAHNE YMEHUS TPOBOAUTh KAYECTBEHHBI M KOJMYECTBEHHbIN aHAJIN3 BEIIECTB.
[IpoBenenne Hay4yHO-HCCIENOBATENbCKOW paOOTHI MO HU3YyUYEHUIO OOIIeld W BpEeMEHHOU
JKECTKOCTU BOJBI

O3HakOMJIEHHE C XMMHUUYECKMMH METOJIaMU aHalin3a BellecTB. KauecTBeHHbIE peakiuu
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HaKaTHOHBI. I/I3y‘~IeHI/IC IpPpOAYKTOB B3ElPIMOI[CI>iCTBH$I HUX C KaUCCTBCHHBIMH aHUOHAaMMU.

TecTupoBaHus N0 TeMaM
Tema 1 u 2: Beeoenue. Cmpoenue amoma u xumuueckas césa3v. Knaccol neopeanuieckux
CcoeouHeHull

1. VYcraHoBuTe COOTBETCTBUE MEXIY POPMYIION YaCTHIIBI U €€ SIEKTPOHHOM KOH(PHUTYpaLInei.

OOPMVYIJIAYACTHULBI OJIEKTPOHHASA
KOHOUT'YPAIIMA
A) P -3 1) 1522522p63$23p3
b) P 0 2) 1522522p63523p6
B) p*° 3) 1522522p0352
r) pt3 4) 1522522pb
2. MloHHas CBSI3b OCYIIECTBISIETCS B BEIIECTBE, (DOpMyiTa KOTOPOTO
) H2
2 NaCl
3 Li
4) He
3. YcTaHOBHTE COOTBETCTBHE MEX/Ty HA3BaHUEM COCTUHEHUS M BUIOM XUMUYECKOH CBSI3U
HA3BAHUWE COEJIMHEHUW A BU/ CBA3U
A) amoMuHUI 1) wonHas
b) xnopun kanbius 2) KOBaJICHTHAs HETIOJISIpHAS
B) xmop 3) KOBaJICHTHAsI MOJISIpHAs
I') ammuax 4) MeTamyeckas
4. YxaXnuTe eMHUIY H3MEPEHHS KOJIMYEeCTBa BEIIECTBA!
) r
2  Moub
3 kr
4 aewm.
5. W3 npuBeneHHBIX HUKE (HOPMYIT COJICH BHIOEPUTE KUCITYIO COJIb:
1) K2SO4
2) NaH2PO4
3) (NH4)2[Fe(S04)2]
4) [(Cu(OH)]2C03
6 .YcTraHOBHTE COOTBETCTBHE MEX/y Ha3BAaHHEM BEIIIECTBA U KJIaccOM (TPYIIIOii) BEIIECTB, K
KOTOPOMY OHO TPUHAJIICHKHUT.
KIIACC(I'PVYIIITA) EHIECTB
A) THIPOKCHT ATFOMUHUS 1) kucnas conb
b) runpokapboHaT KanbIus 2) KHCIIOTa
B) cepoBoaopos ( pactBop) 3) ocHOoBaHuE
I') runpoxcun HaTpus 4) ampoTepHbIH THIPOKCHU]L
5) cpenHsis conb
7. Tlpu HOpMaJIBHBIX YCIOBHSX 2 MOJIb KUCIIOPO/Ia 3aHUMAaET 00beM (B IUTpax), paBHbii 1) 11,2

2) 44,8
3) 112
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4) 22,4

8. B peaxmuto ¢ cepHoii kucnotoit Berynuio 20 r runpokcuaa Hatpus. Paccunraiite macey
obpaszosasiietics conu. (2NaOH + H2SO4 = Na2S04 +2H20)

1) 38

2) 355

3) 42

4) 46,3

9. HamummmuTe ypaBHEHHS PEaKIUi, C TOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBUTH CIICTYIOIIHE
MIPEeBPALICHUS:
Fe — cynndar xenesza (I1I)— ruapockun xenesa (II1)— Fe 2 O 3

10. 3amana ciemyromiasi cxema MpeBpaIICHUA BEIIECTB:

+X +Y
CO2—-K2CO3—KHCO3
Omnpenenure, KaKue U3 YKa3aHHBIX BEIIECTB SIBJISIOTCS BellecTBaMu X U Y.

1) KCl(p-p)
2

KZO

)
)
3) H
4) HCl(Hz OBITOK)
)

5) CO2 (p-p)

3anumuTe B TAOIUIlY HOMEpa BEIOPAHHBIX BEIIECTB 101 COOTBETCTBYIOIIUMH OYKBaMHU.
X Y

Kpumepuu ouyenxu mecma: npaBuibHbIXx 0TBETOB 90-100% - «otimuuno», oT 75 % 10 90%—
«xopomoy, oT 55 % 10 75%— «ynOBIETBOPUTENBHO», MEHBIIE 55 % - «HEYAOBIETBOPUTEIBHO.

TeCTI/IPOBaHHﬂ o teme 4. CKOpOCI’l’lb Xumudeckux peakb;ud u xumudeckoe pasnosecue

VYka3aTh MaTeMaTHYECKOE BBIPAKEHUE CKOPOCTH MPSMOM PEaKIINU:
3Fe + 4H20 (1) «+»Fe304 + 4H2
1) o=Kk[Fe]® [H20]*; 2) b =k[Fe] [H20];  3)v=k[H20]*
4) v = [Fe]*[H20]% 5) v = k[Fe] [H20]®
Kak n3aMeHuTCS KOHIEHTpalKs KaK10ro KoMrnoHeHTa B cucreme N2 +3H2+—2NH3 npu
YBEJIMYCHUU KOHIICHTPAIMH a30Ta.
1)yBenuuuTcs, [NH3] yBenuuutcs;2)ymeHbIIATCS, [NH3] ymenbrmrces;
3)yMeHbIIHTCS, [NH3] yBenuuutcs;4)yBenuuurcs, [NH3] ymenbrmTes;
5)yMeHbIIUTCS [NH3] He usmenures.

3 Kak noByusieT MOBBIIICHUE JABJICHHUS HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHS B

cucreme: C + H20(map) «» CO +H2
1) paBHOBECHE CMECTHUTCS BIIPABO; 2) PABHOBECUE CMECTUTCS BJICBO;
3) paBHOBecHEe HE HAPYLTUTCS.

4Kak moBIHSCT TOHUKCHHE TEMIICPATYPhI HA COCTOSAHUC XUMHNYCCKOT'O pABHOBECUAB cucreme:2NO

+ 02+ 2NO2; AH<0
paBHOBeCI/Ie HEC HapylHHTCH;2) paBHOBeCI/Ie CMCCTHUTCA BJICBO,
paBHOBeCI/Ie CMCCTUTCA Bl'[paBO.

Kpumepuu oyenku mecma: npaBuibHbeIX 0TBETOB 90-100% - «oTnuuHO», 0T 75 % 10 90%—
«xopomo», ot 55 % 10 75%— «ynoBIETBOPUTENBHO», MEHBIIE 55 Y% - «HEYIOBIETBOPUTEIBHO
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TectupoBanus no reme /: OkucaumenbHo-60cCmMaHo8UMeNbHblE PeaKyuu
K xaxomy THIy peakuuii OTHOCUTCS JaHHAs peakuus?
KOH+C12 —KCIO3 + KC1 + H20

peaknus MEKMOJICKYIAPHOTO OKHUCIICHHUSA — BOCCTAHOBJICHUS

peaKkuus BHYyTPUMOJIEKYJIIPHOTO OKUCIIEHUS] — BOCCTAHOBJICHU;

peakuusa TUCIPOIIOPLUUOHUPOBAHUS.

ATOMEI KaKoro 9JICMCHTA, USMCHSA CTCIICHD OKHUCIICHH A, OKUCIIAIIUCH B pCaAKIIUU:
Pb(NO3)2 — PbO +NO2 + 02

CBHHIIA; 2) a30Ta; 3) KUCIOpo/a; 4) CBUHIA M a30Ta; 5) a30Ta M KUCIOPOIa.

+
CKONBKO AJIEKTPOHOB OTJAET HOH Cr3t s peaxkuuu:

Cr¥* + Br2 + OH' — CrOi™ + Br + H20 1) 1; 2) 2; 3) 3; 4) 4; 5) 5.
CKOJILKO MOJIEKYJT a30THOM KUCJIOTHI y4aCTBYET B KAUECTBE OKHMCIMTENS Bpeakuu: FeS +
HNO3—Fe(NO3)3 + S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
B xaxoit Cpeac OCYIICCTBICTCA PEAKIMA, ITPOTCKAOIIAA ITOCXEME!
MnO2 + KC103 + ... - K2MnO4 + KC1 +...

Kpumepuu oyenku mecma: npasuinbHbIX 0TBETOB 90-100% - «oTimmaHO», 0T 75 % 1m0 90%—
«xopotio», ot 55 % 10 75%— «ynoBIETBOPUTEITHHOY», MEHBINE 55 % -«HEYIOBIETBOPUTEIHHO.

3ayeTHO-3K3aMeHAINMOHHbIE MATEPHAJIbI /ISl IPOMEKYTOYHOM aTTecTalum (3a4er)
Bonpoch 1J1s1 NOATOTOBKH K IK3aMeHY

1.OcHOBHBIC IOHATUS ¥ 3aKOHBI XUMUU. POJIb XUMHUH B HAYYHO-TEXHUYECKOM MPOTPECCE.
2.. OCHOBBI KBAHTOBO-MEXAHUYECKOW TEOPHUH CTPOCHHS aTOMa.

3.KBanroBbie uncna. Atomusie S, p, d, f - opouTamm.

4. ITpuHITUIIBI 3aTI0JTHEHHUE JICKTPOHAMH aTOMHBIX OpOUTANICH.

5.Ilepunoanyeckuii 3akoH. Ilepuoanyeckas cucrema snementoB .M. Mennaeneena.
Knaccudukanus snementos ( s-, p-,d-, T).

6. Xumnueckas cBs3b. [loaarue o metone BC u MO.

7. KoBanenTHas cBsI3b. CBOMCTBA BEIIECTB C KOBAJICHTHOM CBA3BIO.

8. MoHHas cBsA3b. DIEKTPOOTPUILIATEIBHOCTh JIEMEHTOB.

9..Bonopo/iHasi CBA3b U €€ CBOMCTBA.

10. CBs3p B MeTaiax. CBOMCTBA BEMIECTB C METAIUIMYECKOU CBI3BIO.

11.TUrbl KpUCTAIUTMYECKUX PEIICTOK U CBOMCTBA COCAMHEHUH.

12.30nHas Teopus. [IpoBogHMKY TOKA, MOJIYIPOBOIHUKU U JUIIEKTPUKH.

13. MexXMOJIeKyIsIpHbIE€ CUJIbI B3aUMOJICHCTBHSL.

14. OcHOBHBIE KJIaCChl HEOPTAHUYECKHH COCTUHEHU.

15. Tepmongunamudeckue cucteMbl. QYHKIUN COCTOSHUS.. DHTANIBINS, SHTPOIIHSI, BHYTPEHHSIS
SHEPrUs — napamMeTpbl COCTOSIHUA BenlecTB. CTaHIapTHbIE TEPMOJIMHAMHYECKUE TTapaMETPhI
00pa3oBaHUs BEIIECTB.

16.I1epBblii 3aKOH TEPMOAMHAMHUKH.

17..Oneprerudeckue 3¢(HeKTbl XuMudeckux peakiuii. TepmMoxumMudeckre ypaBHeHUs. 3aKOH
I'ecca u ero ucnoJsib30BaHUE AJI1 TEPMOXUMHUUECKHX PACUETOB.

18.ITonsiTrie 06 sHTpONHK. DHTpoNHUs (Ha30BOTO Nepexoaa. BTopoii 3akoH TepMOIMHAMUKH.
19.1306apHo-n30TepMHuuecKkuii motennuan (3Heprust [ m60ca). Hampasnenue mpoTexaHus
XUMUYECKUX PEAKIUH.
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20. CKOpOCTh XUMHUYECKOH peakiny U (GaKkTOPhI HA €€ BIUSIONINE. 3aBHCUMOCTh CKOPOCTH
peakluu OT KOHIIEHTPAMU. 3aKOH JCUCTBYIOIIUX MacC.
21.. 3aBUCHUMOCTh CKOPOCTH peakiuu oT Temieparypsl. [Ipasuno Bant-I'odda.
22 .IloHsiTHE O TEOPUM AKTHBUPOBAHHOI'O KOMIUIEKCA. DHEPIUs aKTUBALUHU.
23.'oMOT€eHHBIH 1 TeTeporeHHbIN KaTannu3. ABToKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patumbie 1 HEOOpaTUMBbIE peaknu. Xumudeckoe papHoBecue. [Tpuniumn Jle-11larense.
Cwmemenue paBHoBecusi. KoHcTaHTa paBHOBECHS U (DAaKTOPHI HA €€ BIHSIOLIHE.
25.lucriepcHbIe CUCTEMBI U MX Kiaccudukarus. [loHaTus 00 uaeanbHBIX H pealIbHBIX PacTBOpax.
26.Xumunyeckas teopus pactBopoB .M. MenaeneeBa. O01ine cBoiicTBa pacTBOPOB.
27. KonnuratuBHble CBOWCTBA pacTBOPOB 3aKkoHbI Payis.
28. Ocmoc. 3akoH Bant-I'odda. Ocmoc B nmpupoae. M3otonndecknii ko3 uiment.
29.IlpencraBieHne 0 MEXaHU3ME IEKTPOJIUTUYECKON TUCCOLMAMH B BOJHBIX paCTBOPaX.
Crenenp aucconyanuv U (pakTopsl Ha €€ BIUSIONIUE.
30.3akoH pa3b6asienus Ocanbaa. KoncTanta qucconuanuy v (pakTopsl Ha €€ BIUSIOLINE.
31 Bona ee pons B ipupoje. Monnoe mpousBeneHue Boasl. Bonopoansiii mokaszatens ( PH )
pacTBopa.
32. bydepHsbie pacTBOpHI U UX CBOMCTBA.
33. IloHATHE O TEOPUU CHIIbHBIX JIEKTPOJIUTOB. AKTUBHOCTh, KOA()(OULIMEHT aKTUBHOCTH, HOHHAS
CHJIa pacTBOpa.
34. I'mapom3 coneit. HeoOpaTumerit tuaponus. CTeneHs ¥ KOHCTAHTa THAPOM3a. BiausHue
TeMIIepaTypbl U pa30aBiIeHUs Ha CTENEHb TUAPOIIN3A.
35. IIpousBenenue pactBopumoctu (I1P). YcnoBus Beimanenus ocaaka.
36.0kucANTEN HO-BOCCTAHOBUTENBHBIE peakiui. Kinaccudukanus.
37.27eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN JIEKTPOIHBINA MOTEHIINA U
(dakTophl Ha HEeTO BiMsIoNMEe. YpaBHeHUe HepHcTa.
38. I'anpBannueckuii aeMeHT. DJC raibBaHUYECKOI0 JIEMEHTA.
39.9nekTposu3 pacmiasa u BogHoro pactsopa NaCl. 3akonsr dapaest.
40. CTpoeHre ¥ HOMEHKJIATypa KOMILICKCHBIX COeMHEHUI d-371eMEHTOB.. XUMHUYECKast CBSI3b B
KOMITJIEKCHBIX COEAMHEHUM.
41.Meton BC o reoMeTpun M MarHMTHBIX CBOMCTBaX KOMIUIEKCHBIX COCIMHCHHM.
42.00mmas xapakKTepUCTUKA KOOPAMHAIIMOHHBIX COSAMHEHUN OMOMETAIIJIOB C OMOJIMTaHIaMH.
43. O61mast xapakTepucTuka 0-371eMeHTOB. XUMUYECKHE CBOMCTBA. POJIb Kese3a , HUKes |
XpoMma B OpTaHHU3Me YeJIOBEKa.
44. lllenoyHbie MeTaUIbl. XMMUYECKHE CBOMCTBA.
45. Illemo4yHO-3eMENIbHBIC METaJUIbl. XUMHUYECKHE CBOMCTBA
46.Bonopon. dusnueckre 1 XMMUYECKUE CBOMCTRA.
47. Kucnopon. dusznueckre 1 XUMUYECKUE CBOMCTBA.
48 Azot u pochop . Xumuueckue cBoricTBa. BaxkHble coeiMHEHUS a30Ta U ¢ocdopa B
OMOJIOTHYECKUX CHCTEMax
49. Yraepoa. Xumuyeckue cBorcTBa. Kinaccuduxaiys opraHn4eckiux coeIMHeHu
50. Xumuueckue meronpl aHanu3a BeniecTB. dusndeckne M QHU3MKO-XUMHYSCKHE METOJbI aHAIN3A
BEIICCTB

Kpurtepun onennBanus pe3y/ibTaToB 00y4eHUs!

OneHka 3HaHUH MO AUCHUIUIMHE «XHUMHUS» NpeanoiaraeT qudQepeHnpoBaHHbINA TOIX01
K CTYAEHTY, YUeT €ro MHAUBHUIYaJIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOCHUS U CUCTEMATU3aINH
3HaHUH yueOHOTO Kypca, yMEHUs JleslaTh J0Ka3aTellbHbIe BBIBOBI M 00001IeHN, (POpPMUPOBAHUS
OOIIEKYIBTYPHBIX KOMIIETEHTHOCTEH

‘ OI_[eHKa ‘ KpI/ITepI/II/I OLCHHUBAHUS T10 SK3aMCHY ‘
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Bricokuii
YPOBEHB «5»
(0TAMYHO)

OILICHKY «OTJIMYHO» 3aCIYKUBAET CTYJICHT, OCBOMBIINN 3HAHUS, YMEHHUS,
KOMIIETEHIIUH M TEOPETHUECKUI MaTepuai 6e3 mpoOenoB; BHIMOJIHUBIINN
BCE 3aJaHMA, MPEIYCMOTPEHHBbIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
Ka4yeCTBEHHOM YpPOBHE; NPAaKTUYECKHE HABBIKM NPOPEeCcCHOHATHHOTO
MPUMEHEHHs] OCBOCHHBIX 3HaHMU chopmupoBaHbl. CTyIEeHT CBOOOTHO
BJAJIC€T TEOPETUYECKUM MaTepHajioM (3HAaeT KaK OCHOBHBIC, TaK H
cnenu(UYeckue CHHTETUYECKHE METOJAbI, a TaKKe MEXaHU3MBI
OCHOBHBIX  pE€aKIMi) U  CHOCOOEH  CaMOCTOSITEIbHO  PEIIUTH
9K3aMEHALMOHHYIO 3a/1a4y.

Cpennuit
YPOBEHB «4»
(xopor1o)

OLCHKY «XOpomo» 3acClIy>KMBACT CTYACHT, IMPAKTUYCCKU I1OJIHOCTBIO
OCBOMBIIIHNH 3HaHUA, YMCHHA, KOMIICTCHII VU U TeopeTqucmlﬁ Marcpual,
y‘Ie6HI>Ie 3alaHusd HE OICHCHBI MAaKCUMAJbHBIM YHCIIOM 6aJ'[J'IOB, B
OCHOBHOM c(OpMHpOBaJI MpaKkTUYeCKue HaBbIKA. CTyIEHT XOpoIlIo
BIIAJICET TEOPETUUYECKUM MaTEepHaJIOM, 3HAeT 0a30Bbl€ CHHTETUYECKUE
METOAbI n nMeeT MNpeaACTaBJICHUC (6] MEXaHu3Max OCHOBHBIX
CUHTETMYECKM  BaXHBIX  peakiuii, Ccrnoco0eH CHOpaBUTbCA  C
9K3aMEHAllMOHHOM 3aJa4eil MPHU HE3HAYUTEIBHON IOMOIIU CO CTOPOHBI
MIPETOIaBaTENs.

[ToporoBsrit
YPOBEHB «3»
(ynosneTBopute
JILHO)

OIIEHKY «YyJIOBJIETBOPUTEIHHO» 3aCIy)KHBaeT CTYACHT, YaCTHYHO C
npoOenaMu  OCBOMBINIMK  3HAHUS, YMEHHUS, KOMIETCHIMH U
TEOPETHUYECKUN MaTepuall, MHOTHE Yy4ueOHBbIe 3amaHus b0 He
BBITIOJIHMII, JHOO OHHU OIEHEHLI YHUCIOM OaninoB OIM3KUM K
MHHUMAJIbHOMY, HEKOTOPHIEC MPAKTHYECKNE HABBIKA HE C(HOPMHUPOBAHEI.
CryneHT 3HaeT 0a30Bble CHHTETUYECKHE METOJbI, OJHAKO IIJIOXO
pa3zbupaercss B crenu(UYecKuX METOJax M MEXaHH3MaX OCHOBHBIX
peakuuii, ¢ TPYIOM CHpaBIAETCS C SK3aMEHAUMOHHOW 3aJadei Mpu
CYIIECTBEHHOM MOMOIIM CO CTOPOHBI MTPENoJaBaTes.

MuHuMalIbHBIN
YPOBEHD «2»
(HeynoBneTBOpU
TEJILHO)

OIICHKY «HEYIOBJICTBOPUTEIIEHOY» 3aCIyKHBACT CTYACHT, HE OCBOMBIIINAN
3HaHUS, YMEHUS, KOMIIETCHIINA U TEOPETHUYECKUI Marepual, ydeOHbIe
3aJjaHUs HE BBINOJHWI, MPAKTHUYECKUE HABBIKU HE C(HOPMHPOBAHBI.
CrtyneHT He crnocoOeH pelIMTh SK3aMEHAIMOHHYIO 3a7ady Jake C
MOMOIIIFI0  TMPEMOJaBaTeNii M IUIOXO  BIAJCET TEOPETUYCCKUM
MaTepuanioM (HaOJIFOIAIOTCS CYIIECTBEHHBIC OMIMOKH MPU 00CYKICHUHI
0a30BbIX CHHTETHYECKHX METOJIOB).

OHGHO‘IHLIG Cpe€acTBa sl MHBAJIMAOB U JIMI C OI'paHUYCHHBIMH BO3MOKHOCTAMU 310POBbA

BLI6I/IpaIOTC$[ C YUCTOM NX UHAUBUAYAJIbHBIX HCI/IXO(bI/ISI/I‘IeCKI/IX 0COOEHHOCTEH.

— IIpHu H606XO,Z[I/IMOCTI/I HHBAJIMJAaM U JIMIIaM C OI'PaHHYCHHBIMU BO3MOKHOCTAMHA 310POBbA

npeaoCTaBISACTCA AOIIOJIHUTCIBHOC BPEMA JIA IIOATOTOBKH OTBCTA HA DK3aAMCHC,

— HpH ONPOBCACHUHN NPOLCAYPhI OLICHUBAHUSA PE3YJILTATOB O6y‘ICHI/IH HWHBAJIMAOB M JIMIIL C
OTpPaHUYCHHBIMH BO3MOXKHOCTAMU 30POBbA NPCAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHHUYCCKUX

CpeacTB, HCO6XOI[I/IMBIX UM B CBA3U C X MHAUBUAYAJIbHBIMHA OCO6CHHOCT$IMI/I;

— [Ipu HeO6XO,[[I/IMOCTI/I JJIAA 06y‘laIOH_II/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBA U

HWHBAJIMJOB IIpoucaypa ONCHUBAHUSA PE3YJIbTATOB o6yquI/1;1 MO0 JUCHUIUIUHE MOXKET ITPOBOAUTHCA B

HCCKOJIBKO 2TaIlOB.

Hpouez[ypa OLCHUBAHUA PC3YyJIbTATOB O6y‘IeHI/I$I HWHBAJIMAOB W JIML C OTpaHHWYCHHBIMU

BO3MOKHOCTAMU 3O0POBBA 10 OUCHUILINHE (MO,[[y.]'IIO) npeaycMarpuBacT IMpeaoOCTaBJICHUC

I/IH(I)OpMaI_[I/II/I B (bopMax, AIalITUPOBAHHBIX K OI'PAHUYCHUAM HX 3H0OPOBLA U BOCIPUATUA

UH(pOpMAIINHU:
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JUist U1 ¢ HapyIICHUSIMU 3PCHHS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B (JOpMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMU CITyXa!

— B miedaTHoi opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— B TiedaTHou (opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHb MOKET OBbITh KOHKPETU3MPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. llepeuyenn y4eOHoIi TUTEPATYPhl, HH(POPMANHOHHBIX PECYPCOB U TEXHOJIOT U

5.1. YueOHas Jqureparypa
I'muaka H.JI.OOmas xumus : B 2-X T. : y4eOHHK IS akajgeMuyeckoro OakanaBpuara . T. 2/ H.
JI. Tnunka ; mox pen. B. A. ITonkosa, A. B. badbkoga. - 20-e u3z., nepepad. u gom. - Mockga :
Opaiit,2014. - 900 c.
I'enppman, M. U. Xumus : yue6nuk / M. U. I'ensdman, B. I1. FOctpaTtoB. — 4-e uza. — CaHKT-
[TerepOypr : Jlans, 2021. — 480 c. — ISBN 978-5-8114-0200-7. — Tekcr : anekrpoHHbIH // JlaHb
: DJIEKTPOHHO-OMOIMOTEeYHAsI CUCTEMA.

— URL.: https://e.lanbook.com/book/167728

ITpecec, U. A. OcHoBBI 00mIeH Xumun : yaeOHoe mocobue / M. A. Tlpecc. — 2-e uzn., mepepad. —
Cankrt-IlerepOypr : Jlanb, 2021. — 496 c¢. — ISBN 978-5-8114-1203-7. — Tekcr :
3JICKTPOHHBIN // JIaHb : 3JeKTPOHHO-ONOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/168436
COOpHHK TECTOB H 3a7a4 10 Kypcy XuMuH : yaeOHoe rmocooue / E. A. AnanbeBa, A. B. Banbkos,
M. A. I'maronesa [u ap.]. — Mocksa : HUAY MUOU, 2014. — 144 ¢. — ISBN 978-5-7262-
1960-8. — Tekcrt : anexTponnslii // JIaHb : snekTpoHHO-0MOMMOTEeYHas cuctema. — URL:
Pexxum noctyna : https://e.lanbook.com/book/103243
O6mas xumus. Teopus u 3agaun : yaeoHoe nmocoome mis By30B / H. B. Koposun, H. B. Kynemos,
O. H. I'onvapyk [u ap.] ; nox penakiueit H. B. Koposuna, H. B. Kynemosa. — 5-e u3g., crep. —
Canxkrt-IleTepOypr : Jlanb, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. — Tekcr :
ANEKTPOHHBIN // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/158949
Kysnenora C.JI., Cropoxxenko T.I1../ JlaGopaTopnbIii mpakTUKyM (i1 CTyZIeHTOB 1 Kypca
reoJIOTHYecKoro (hakynbTeTa Mo CHeIHalIbHOCTHU: 21.05.03 - «TexHOoJOrus reoIOrnYeCKOon
paszBenku»), KyoI'Y, r Kpacxoaap, 2016r. 88 ¢

5.2. Ilepuoguueckasi Jureparypa

1. Yenexu Xxumuu - pocCUHCKUI HaydHBbIN JKypHaJI, MYOJIUKYIOLUIUI 0030pHBIE CTAThH 110
aKTyaJbHbIM IIpOOJIeMaM XUMHUU U CMEXHBIX HayK.

2. XKypHasl opraHu4eckoil XUMUH - POCCUICKUI HAy4YHBIH *KypHa, MyOIUKYIOUUI CTaTbu
[0 TEOPETHYECKHM IpoOjieMaM OpPraHWYeCKOM XUMHM, MeXaHH3MaM peakiMi OpraHu4ecKux
COEJIMHEHUH, COOTHOIICHUAM MEXAy (pU3MUecKMMH CBOMCTBAMH, pEaKIIMOHHON CIIOCOOHOCTHIO U
CTPOECHMEM, 10 HOBBIM PEAKLMAM U METOIaM IOJy4YE€HHsI OPraHUYECKUX COCUHEHUN, 110 OCHOBHBIM
npobiemMaM pa3BUTHS BXKHEHUIINX HAIIPABICHUNA OPraHUYeCKOTO CUHTE3a.

3. XypHan oOuieit XUMUU — OJUH M3 KPYNHEHIIMX POCCHUMCKMX Hay4yHBIX KYPHAJOB,
OTPaKaIOIIMX OCHOBHBIE HANPABJICHUS PAa3BUTUS XUMHH, ITyOIUKYIOIUN pabOThl, MOCBSIIEHHBIE
aKTyaJbHbIM OOIIMM BOIIpOCAaM XHMMHUU M TpoOieMaM, BO3HUKAIOINIMM Ha CTHIKE Ppa3IMYHbBIX
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pasacsioB XUMHUH, a4 TAKIKC HA I'paHUIaX XUMHUHU U CMCIKHBIX C Heit HayK (MeTaJIJIOOpFaHI/I‘-IGCKI/Ie
COCAMHCHUA, BJICMCHTOOPraHUYCCKAsA XWUMUA, OPraHUYCCKHUC KW HCOPraHMYCCKHUEC KOMILICKCHI,
MCXaHOXHMMMHA, HAHOXUMHUA U T. H.).

53 I/IHTepHeT-pecypcm, B TOM YHUCJI€ COBPEMEHHbLIE leO(l)eCCI/IOHaJILHBIe 633]:1 JAHHBbIX
/| I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CHCTEMBI

J1eKTPOHHO-0ubInoTeuHble cucTteMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccuonasibHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas oudanoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXMBBI BEAYIIUX 3alaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatgopme HaydHbIX xypHatoB HOUMKOH http://archive.neicon.ru
7. HanmonampHas »dneKkTpoHHass OWOMMOTEKa (IOCTYm K DJIEKTPOHHOW OMOIHMOTEKE
mucceptaiuii Poccuiickoit rocynapcrsennoit 6uobmmoreku (PI'B) https://rusneb.ru/
8. Tlpesumentckast oudarorexa um. b.H. Expuuna https://www.prlib.ru/
9. DmnextponHas koyueknus Okchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlexropuym TB" http://www.lektorium.tv/
18. VuuBepcurerckas uHdpopmarronHas cuctema POCCHUS http://uisrussia.msu.ru

o~ wNE

HNudopmannoHHbIie CIPABOYHbIE CHCTEMBI:
1. KoncynberanT [lntoc - cipaBouHas mpaBoBas cuctema (JOCTYIl MO JIOKAIbHON CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKN )
Pecypcshl cBOOOHOrO HOCTYHA:
1. AwmepukaHCKas nmaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlonHbie TEKCTHI KaHAJICKUX Auccepraruii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. MuHUCTEpPCTBO HayKH M BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
5. ®enepanpHblil mopTan "Poccuiickoe oopasosanue” http://www.edu.ru/;
6. HWudopmanuonnas cucrema "EquHoe oKHO JoCTyma K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
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7. Enunas xoyutekuus nupoBbix 00pa3zoBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®depepanpHBIN HEHTP MH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekr 'ocynapcTBeHHOro MHCTUTYTA pycckoro s3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpMaIMOHHBIH TopTan "Pycckwuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapwu u su1mkinoneuu http://dic.academic.ru/;

13. OO6pasoBarenbHbIil mopTan "Yueba" http://www.ucheba.com/;

14. 3akxonomnpoekt "O6 obpazoBanuu B Poccuiickoit @enepaunn". Bonpocs! u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE 3J1eKTPOHHbIE 00pa3oBaTe/ibHbIe U HHGOPMALMOHHBIE PecypChl

KyoI'Vy:

1. Cpena MoaynbpHOTO AMHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, YUeOHO-METOAUUECKUX KOMIUIEKCOB, MyOJIUKALUN 1
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoteka nHGOPMAIIMOHHBIX PECYPCOB Kadenpbl HHPOPMALTMOHHBIX
oOpasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnextpoHHbIi apxuB nokymentoB Kyol'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBbIE 00pa3oBaTENbHbIE pPecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM H
TexHoyiorui B oOpazoBannu KyOl'Y u HayuHo-meromunudeckoro xypHana "[LIIKOJIBHBIE T"O/IbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHus JUIsl 00YYAKOIIHUXCS M0 OCBOECHUIO JUCHUNJIMHBI (MOILYJIs)

VYcmeniHoe u3ydeHHE AWCIHUIUIMHBI «XHUMHS» TpeOyeT OT CTYIEHTOB pPEryIspHOTO
TTOCEIIEHUS JISKIIMH, a TAK)KEe aKTUBHOM paOO0THI HA MTPAKTUUYECKUX 3aHSATHUSX, BHITIOJTHCHHUS TECTOBBIX
MIPOBEPOYHBIX pa0dOT, BHIMOJHEHHUS M 3alIIUTHI JJa00OPATOPHBIX padOT, 03HAKOMJICHHUSI C OCHOBHOU U
JIOTIOJTHUTEIILHOM PEKOMEHYEMOU JTUTEePaTypOid.

IIpyu mOArOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTYIECHTAM PEKOMEHIYETCS:

1) mpocMOTpETh 3aNMCH NMPEABLAYIICH JIEKIIMA U BOCCTAHOBUTD B MTAMSTH paHee N3YYCHHBIN
Marepua;

2) 0eryio MPOCMOTPETh MaTepHal HPEACTOSIICH JCKIHH, C IEIbI0 JIyUIIero yCBOCHHS
HOBOTO MaTepuaa,

3) caMOCTOATENHHO IPOPabOTaTh OTAEIbHBIE (pArMEHTHI TEMBI IIPOIILION JIEKIIUH, €CIIH ITO
HE00X0IUMO.

[Ipn KOHCIEKTUPOBAHUHU JIEKIIHOHHOTO MaTepuaja CTyJeHTaM HYKHO CTPEMHUTHCS KpaTKo,
CXEMAaTHYHO, TMOCJEAOBATEIbHO MW JIOTUYHO (PUKCUPOBATH OCHOBHBIC ITOJIOXKEHHS, BBIBOJIBI,
0000meHuss U (GOPMYIUPOBKHU, HE TMBITAsICh 3aMUCAaTh BECh MPENOJaBaeMblil MaTepuan CiIOBO B
CJIOBO.

[Ipu mOATrOTOBKE K 1a00PATOPHOMY 3aHSATHUIO PEKOMEHIYETCS:

1) 03HAKOMUTBCS C TEMOU U TUTAHOM 3aHATHS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCyKIaThCs Ha 3aHITHH,

2) mopaboTaTh C KOHCIIEKTOM JIEKIMM MO TeME 3aHATHSA, a TaKKe O3HAKOMHUTHCS C
peKOMeHAyeMOi JuTeparypoil u (Ipu HEOOXOAMMOCTH) JOTOJHUTENbHBIMH HUCTOYHHKAMU
uH(pOpMalLIUY B BUJE MIEPUOINYECKUX U3IaHU 1 HTEepHET-pecypcoB.

[Ipu BBIMOTHEHUU MIPAKTUYECKON pabOTHI CTyJeHTaM HEOOXOAMMO OTMEUaTh T€ BOMPOCH! U
pasaenbl, KOTOPhIE BBI3BIBAIOT y HUX 3aTPyJHEHUS. C IENbI0 MOCIEAYIONmed KOHCYIbTAlUUA Y
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npernoaaBatenss. Kaxaplii CTyIeHT JOJDKEH CTPEMUTHCS AaKTUBHO paboTaTh Ha MPAKTUYECKUX
3aHATHUSAX U YCIICUTHO BBIMOJHATH TECTOBBIE TPOBEPOYHBIE PAOOTHI.

CamocrostenbHas paboTa HapsAy C ayIUTOPHOM MPEACTABISIET OAHY U3 BOXHEHIINX (POPM
yuebHnoro mponecca. CamoctosTenbHas pabora — 53TO IUIaHUpyeMass paboTa CTYJCHTOB,
BBINOJIHSIEMAs. TI0 3aJaHUI0 U IPU METOJUYECKOM PYKOBOJACTBE IpENojaBaTels, HO 0e3 ero
HETIOCPEICTBEHHOr0 yuactust. CamocTosTenbHas paboTa MpeaHa3HaueHa He TOJIBKO AT OBJIAICHUS
MPEJCTAaBICHHON TUCIMIUIMHON, HO U Ui (POPMHUPOBAHUSI HAaBBHIKOB paboTHI BooOIIE, B yueOHOIA,
HAy4YHOH, MPO(eCcCHOHANBHON EATETHHOCTH, CIOCOOHOCTH MPUHUMATH Ha ce0sl OTBETCTBEHHOCTH,
CaMOCTOSITEIIEHO PelIaTh BO3HUKAIOMIME POOIEMbl, HAXOAUTh NPABUIIBHBIC PEIICHUS U T.1.

CamocTosTenbHas paboTa BKIIOYAET: H3y4E€HHE OCHOBHOM U JIOTIOJHUTEIbHOMIUTEPATYPHI,
npopadoTKa W TMOBTOPEHHE JIEKIMOHHOTO MaTepualla, MOATOTOBKY K MPAKTUYECKUM 3aHSATHSIM,
MOJITOTOBKY JTOKJIAZI0B-TIPE3CHTAINIA, TIOJrOTOBKA K TECTUPOBAHHIO U K TEKYILIEMY KOHTPOJIIO.

B ocBoeHMM AWCHUIUIMHBI WHBAIHIAMH W JIMIIAMH C OTPAaHHUYEHHBIMH BO3MOXHOCTSIMH
310pOBbsl OOJIBIIIOE 3HAYEHHE MMEET WHAMBHIyalbHas yueOHas pabora (KOHCYIbTAallUK) —
JONOJHUTEIBHOE PA3bsACHEHHE y1eOHOTO MaTepHana.

WupuBuayanbHble  KOHCYJIBTAllMM MO  TPEAMETY  SIBISIIOTCS  BaXKHBIM  (PAKTOPOM,
CTMOCOOCTBYIOIIMM HWHAWBHIyaTH3allMA OOYYEHHS W YCTAHOBJICHHIO BOCHHTATEIBHOTO KOHTAaKTa
MEXIy TpernojaBareieM W OOydJaromuMcs WHBAIWAOM WJIH JIMIIOM C OTPaHHYCHHBIMH
BO3MOJKHOCTSIMH 3/I0POBBSL.

7. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne 1o JUCHUIIuHe (MOIYJI10)

HanMmenoBanue cneruanbHBIX
MOMeEIIEHU I

OCHAIIEHHOCTD CIIEHAILHBIX
MMOMEIICHUH

[lepedeHsb TUIIEH3MOHHOTO
MIPOrpaMMHOT0 00ecTedeHus

VuebHble ayIuTOpHH JULST
MPOBEACHUSI 3aHATHI JIEKIHOHHOI0
Tuna tuna ayn. 322, xopi. C (ynuua
CraBpomonbckas, 149):

MeGenb: yueOHas MeOenb
Texnuyeckue cpencTsa 00y4eHUS:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

YueOHbie ayIUTOPUH st | Mebenb: yuebHas mebenb
MIPOBEICHUS nabopaTopHBIX | YueOHbIE XUMHYECKHE
3aHATHH, TEKYLIEro KOHTpoNs H | JabopaTopuu, OCHAILICHHbIE
NPOMEXYTOYHOW aTTeCTalMy ayA. | KOMIUICKTHBIM 11a60paTOPHBIM
430,u 439, kopn. C (ymuma | obopynoBaHueM,  JlaDOpaTOpPHOU
Crapomonbckas, 149): MOCyI0i ¥ HA0OpaMH PEaKTHBOB:
VYueOHble ayIUTOPUH s | KypcoBas pabota HE
KypCOBOTO MPOEKTUPOBAHUS | MPEIYyCMOTpEHa yaeOHBIM IIIAHOM
(BBITIOJTHEHUsI KYPCOBBIX padoT)
Jlnst  caMoCTOSITENbHOM ~ pabOThl  OOyYarOUmIUXCS  MPEAYyCMOTPEHBI  MTOMEIICHUS,

YKOMIIJIICKTOBAHHBIC CHCI_II/IaJII/I?»I/IpOBaHHOﬁ Me6eHLIO, OCHAallICHHBIC KOMHBI-OTGpHOﬁ TEXHUKOM C
BO3MOXHOCTBIO IOAKIKOYCHHA K CCTHU ((I/IHTepHeT» n obecrneyeHHEM AOCTYIIa B 3JICKTPOHHYHO

nH(pOpPMaLMOHHO-00pa30BaTEeNbHYIO CPEy YHUBEPCUTETA.

HaumMmeHnoBaHue noMemenui s
CaMOCTOSITETTFHON paboTHI

OcHaIIeHHOCTb TTOMEIEHUH IS
CaMOCTOSITENTFHON pabOTHI

[lepeueHp NHULIEH3MOHHOTO
MPOTPaMMHOTO 00ECTIEUeHHUS

o0yJarommxcs o0yJarommxcs
IMomermenune st caMOCTOSTENBHON | Mebenb: yueGHas meberns Microsoft Windows;
pabotel o0ywaronuxcst (YuTanbHeId | KoMITIekT — criermain3upoBaHHON . )
3an Hayunoii 6u6nm1orexu) Mebenu: KOMIObIOTEPHbIE CTOMNbI Microsoft Office
Ob6opynoBanue: KOMTBIOTEpHAS
TEXHUKa C TOAKIIOYCHHUEM K
HHPOPMAIIOHHO-
KOMM yHUKAIIMOHHON cetn
«/HTepHeT» M NOCTYyIIOM B
UEKTPOHHYK  MH(OPMAaIMOHHO-
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00pa3oBaTeIbHYIO cpeny
00pa3oBaTe]bHON  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opynoBaHHE, O00CCIICUHBAOIIEE
JOCTyn K  CEeTH  HMHTEpHeT
(mpoBogHOE COeIMHEeHne u
OecrpoBOIHOE ~ COCMMHEHUE 10

texaonoruu Wi-Fi)

ITomemnienue 111 caMOCTOSATENHHON
pabotel  oOyuarommxcs — ayma.431
kopr. C (ymuma CraBpormoibCcKas,
149)

Mebenb: yueOHas MeOeb
KoMmmnekr cnenuanuzupoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIIBIOTEpHAS
TEXHUKAa C TIOAKIIOYEHHUEM K
nH(OpMaLMOHHO-
KOMM YHHKAIIHOHHOM
«/HTepHET» W JIOCTYIIOM B
JJICKTPOHHYI0  WH(OPMAITMOHHO-
00pa3oBaTEeIBHYIO cpeny
00pa3oBaTeIbHON  OpraHM3aIlny,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, obecrieunBarolee
JIOCTYII K CeTH MHTEPHET
(mpoBoHOE coelMHEeHue u
0OecrpoBOTHOE  COEIWHEHHE IO
texaonoruu Wi-Fi)

CCTHU

Microsoft Windows;

Microsoft Office
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