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1. He.]'ll/l U 3aJa91 U3YIECHUSA TUCHHUIIINHBI

1. 1.Ileqb 0CBOEHUSI TUCHUILINHBL.

Lenp u3ydeHHs TUCIUTUTHHEI SBISICTCS (POPMHUPOBAHKE Y CTYICHTOB OOIIETO
MIPEACTABJICHHUS O CTPOCHUH BEIIECTB, UX XUMUUYECKUX CBOMCTBAX U 3aKOHOMEPHOCTSIX
MIPEBPAIIEHUH, YTO JOJDKHO 00eCIIeuuTh (POPMUPOBAHUE IIEIIOCTHOTO HAYIHOTO MHPOBO33PCHHSI,
TEOPETUYECKOTO MBIIIJICHUS U TIOBBIIICHUE KYJIbTYPHOTO YPOBHS CTYACHTA, O0yUYaIOIIUXCS 110
TEXHUYECKUM CIIECIIHATIBHOCTSIM.

CdhopmupoBaTh 3HaHUSI OCHOBHBIX TIOHATHI U 3aKOHOB XUMHH, CBOWCTB BayKHEHIIINX
BEILIECTB, OKPYKAIOIIHNX YEJIOBEKA B IOBCETHEBHOM KU3HH, IPUPOJE, IPOMBIIIJIEHHOCTH,
ITIOHUMAaHHE CYTH XUMHUYECKHUX IIPEBPAICHUN, YMEHUI IPUMEHSATH [10OJyYEHHBIE 3HAHUS [TPU
pelieHny npoecCHOHANBHBIX 3a1a4.

1.2 . 3agaun AUCHMILIMHBI

CdopmupoBaTh y CTYICHTOB:

. 3HaHHME OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEN MPOTEKAHUS
XMUMHUYECKUX MPOIIECCOB;

® HABBIKM aHAJM3UPOBATH U KIACCU(PHUIIMPOBATH XUMUUYECKUE CUCTEMBI U
MPOTEKAIOIINE B HUX PEAKITUH;

e yMeHHe MpeAcKa3blBaTh CBOWCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHUSU
MIPUHIIMIIOB XMMHUYECKUX TPEBpaICHHUI;

e [pejAcTaBleHUE O HauboJIee TTIaBHBIX JOCTHKEHUIX U MPoOIeMaxcoOBPEeMEHHON
XUMHH, €€ TPAKTHUECKUX BO3MOKHOCTSX;

® HaBBIKH YKCTIICPUMECHTAIBHON pabOThI B TaOOpaTOPHUH;
e yMeHHE paboTaTh C y4eOHOM, HAYYHOW W CIIPABOYHOM JIUTEPATypOit

1.3. MecTo AucHUIIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl
JuctunnuHa «XuMUsD OTHOCUTCS K 0a30Boi yacT bioka 1 "uctumiuas! (Moaynn)"

yueonoro miana (b.1.5.07) noarorosku cnenuanuctoB 21.05.03 —«TexHOI0THS TE€OJIOTHIESCKOM
pasBenkny, crienuanuzanus «I'eodusrueckre MeTo bl MOUCKA U Pa3BEIKU MECTOPOKIACHUS
TIOJIE3HBIX UCKOMAEMBIX» U UUTAETCS B IEPBOM CEMECTPE.

Jucuumnnuna 6a3upyercs Ha MIKOJbHBIX 3HAHUSIX Kypca XUMHH (KJIACChl HEOPTaHUUYECKUX
COEIMHEHUH, TEOPUH AIIEKTPOIUTUIECKON AUCCOIMALINU, CTPOCHUH aToma), (PU3UKH (Ta30BbIe
3aKOHBI, CTPOCHHE aTOMa, JIEKTPUUECTBO, MarHeTu3M). MaTepuan u3ydaeMon JUCIUITITUHBI
SIBJIIETCS. OCHOBOM JIJIs1 U3YyUYCHHUSI MOCIEIYIOMINX AUCIUIIINH, TAKUX KaK
“Okonorus”,“T'uaporeosnorus u uHxXeHepHas reosiorus’,“bypo-B3pbIBHbBIE pabOTHI”,
“OKoJsiornyeckas reoyiorus 1 reopusznuka’u jp.

1.4. TlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO AUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3YJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOH NPOrPaMMbI
N3yuenne naHHOM yueOHOM AMCIMITIIMHBI HAIPABJICHO Ha (JOpMUpPOBaHHE Yy 00yUarOIUXCs
o6mekynbTypHbIX (OK-1, OK-T), obwenpogheccuonanvuvix (OITK -4)KOMIETEHITHIA :



1| OK-1 CIOCOOHOCTBIO K | TEOPETUYECKH | MPOTHO3UPOBATH MeTOoJaMU
a0CTpaKTHOMY € OCHOBBI CBOICTBa AJIEMEHTA U MpeaCKa3aHUs
MBILIICHUIO, XUMUH, €ro BaXHEHIINX MpOTEKaHUS
aHaJlu3y, CHHTE3y | COCTaB, COEJIMHEHUH 110 BO3MOKHBIX
CTpOEHUE U MIOJIOXKEHMIO DJIEMEHTA B | XMMHUYECKUX PEAKIUN;
XUMHYECKHE MEPUOANIECKOMN CIIOCOOHOCTBIO
CBOICTBa cucteme J[.W. BHEAPATH JOCTHUKEHUSA
OCHOBHBIX MCHILCJICCBEI; XUMUH IIPU PELICHUN
IIPOCTBIX [IpumensTh poheCCHOHATBHBIX
BELLECTB U UX | METOJOJIOTHIO XUMUU 3amaq
COEIMHEHNUN; JUIA pELICHUA
METOMOJIOTHIO | MPO(ECCHOHATBHBIX
XUMHH 3a71a4
2 | OK-7 CITOCOOHOCTBIO K HCTOYHHUKH CaMOCTOSTEIBHO CIIOCOOHOCTBIO
CaMOOPIraHu3aluy | IOJIy4EHUs paboTaTh ¢ yuebHOi, MIPUMEHSATh
51 Hay4HOU Hay4YHOH M CHPAaBOYHON | ITOJIy4EHHbIE 3HAHMS 110
camMoo0pa3oBaHu UHPOPMaKH | JTUTEPATypOH 10 XUMHHU, | XUMHUH B MIPEAMETHOM
10 TUTAHUPOBATD H obnactu;
BBITIOJIHATE HAYYHBIC CIOCOOHOCTRIO K
HCCIICIOBAHUS KPUTHYECKOU
TIePEOIIeHKE
HAKOIIJICHHOI'O OIIbITa U
TBOPYECKOMY aHAIN3Y
CBOMX BO3MOXKHOCTEW B
YCIIOBHSIX Pa3BUTHS
HAyKH U TEXHUKU
3 | OIIK-4| cnocoGHOCTHIO OcHOBHBIE MPUMEHSTh 3HAHUE HaBBIKH
OpPTaHHU30BaTh TIOHATHUSA U (dhyHIaMeHTaIbHBIX SKCIIEPUMEHTAITbHOM
CBOU TPYyH Ha 3aKOHBI pa3aenoB XUMHUH IS paboTHI B 1abopaTtopuu;
Hay4HOU OCHOBE, XUMHH, OIMHCAHUS TPOIIECCOB U | METOAAMH
CaMOCTOATENBHO 3aKOHOMEPHOC | SIBIICHH, XUMHYECKOT 0 aHaIn3a
OLIEHUBATh TH TIPOTEKAHUA | MIPOUCXOMISIINX B OKpY>Karomei cpembl
pe3yIbTaThI XUMHUIECKUX JKUBOU TIPHUPOJIE; JUTSL BBISIBJICHUS €€
cBoel MPOIECCOB, monoupaTh BO3MOXKHOCTEH U
podeccroHaIbH Meroapt ONTUMAJIBHBIE YCIIOBHSI | PECYpPCOB C IENBI0 UX
Ol eI TETHHOCTH, aHanm3a MIPOBEACHUS WCTIOJIH30BAHMUS B
BIIJICHUEM XUMHUIECKUX XUMHUYECKUX PEaKITHil; pamKax
HaBBIKaMHU BEIIIECTB, MIPUMEHSTh npodecCHOHATBHOMN
CaMOCTOATENBHON | XMMHYECKHX COBPEMEHHBIC HAYYHbIE | JEATEIbHOCTH,
paboTHl, B TOM MIPOIECCOB U METO/Ibl TTO3HAHUS CIIOCOOHOCTHIO
gucine B cepe Hay4HBIX MIPUPOJIBI U BIIAJICHHE MIPUHUMATh
MIPOBEICHUS WCCIIEIOBAHUN | WMH Ha YPOBHE, TPaMOTHEBIE, HAYYHO
Hay4HBIX HEOOXOIUMOM IS 000CHOBaHHBIC
WCCIIeIOBaHUN perreHus npodecCHOHATbHEIE
podeCCHOHANTBHBIX perreHus
3amaq

2. CTpyKTYpa M cojiep:KaHHe TUCIUIIHHBI
2.1 Pacnipenesienne TPyI0€MKOCTH TUCHHUILINHBI 10 BUAaM padoT
O6mas TpynoEMKOCTh AUCHUILINHBI cocTaBlsieT 43au.el. (1444aca), ux pacnpeneneHue

110 BUAAM pa60T MMpEaACTaBJICHO B Ta6n1/1ue

Bun yae6HO# paboThI

Bceero CemecTpsbl
4acoB (dachr)
1 2

KonTakTHasi pabora, B TOM 4ncJe:




AyIMTOpHBIE 3aHATHS (BCero): 72 72
3aHsATHS JIEKIIMOHHOTO TUTIA 36 36
JIaGopaTopHbIe 3aHATHS 36 36
3aHATHS] CEMMHAPCKOTO TUIIA (CEMUHAPBHI,
MIPaKTUYECKHUE 3aHITHS)
HNuas koHTaKkTHa"A padora:
Kontpons camocrositensHoit padotsl (KCP) 4 4
[Tpomexxyrounas arrectanus (MKP) 0,3 0,3
CaMmocTosiTe1bHAsi paboTa, B TOM YHcIIe:
IIpopabomka u noemopeHue 1eKYuoHHO20 Mamepuaid,
Mamepuana y4eOHoU U HAYYHOU TUmepamypbl, 18 18
Nn0020MOBKA K 1aO0PAMOPHbIM 3AHAMUM.
Buinonnenue unousuoyanvuvix 3adanui (Iloocomosxa x 7 7
peuleHuro 3a0ay U mecmos.)
Iloozomoska k mexywemy KOHmpOoo 16 16
KonTtpoJs:
[ToaroroBka K ’3K3aMeHy 26,7 26,7
OO0uiast Tpy10€eMKOCTh yac. 144 14
B TOM HHCJI€ KOHTAKTHAS | 764 | 763
pabora
3a4. efl 4 4

2.2 CTpyKTYypa IHCHMNJIHHBI:

Pacnpenencnre BuaoB yueOHOIM pabOThI M KX TPYAOEMKOCTH IO pa3/ieiaM JAUCIUTLTAHBI.
Pazgenbr quctuminabl, u3ydaembie B 1ceMectpe (ounas ¢hopma)

KonunuectBo yacos
No HawnmenoBanwme pa3nenoB (Tem) Aymaropras Drcay
- P Bcero pabota TopHas
pabota
J I13 JIP CP
1 2 3 4 5 6 7
1 CrpoeHre aroMa W XHUMHYECKas CBs3b.  Kiacchl 18 4 8 6
' HEOPTraHWYECKUX COCTUHEHUN
2 OO0mme  3aKOHOMEPHOCTH  IPOTEKAHHUS  XMMHYSCKHX 13 4 4 5
' peakiui
3. JucniepcHble cucTeMbl. PacTBOPHI HE AIEKTPOIUTOB. 14 6 4 4
4.  |PactBops! anextponutoB. PH. BydepHbie pacTBOpEI. 16 4 4 8
5 OKHUCITUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIHH. 12 4 4 4
DJIEKTPOXMMHUYECKHE CBOMCTBA PACTBOPOB.
6 XUMUS TIEMEHTOB B UX coenuHeHmni. KomruiekcHpie 26 12 4 10
" |coeauneHus
7 Mero/pl aHAITH3a BEIISCTB 14 2 8 4
Hmozo no oucuunaune: 36 36 41
2.3 Coaep:xkaHue pa3aes10B AMCHUNIMHbI
2.3.1 3ansTHA JEKIUOHHOTO THIA
No Hammerosanne CopepxaHue pa3aena o
) paszena ACp p TEKYIEro
KOHTPOJIS




2 3 4
[Ipenmer u 3anaun xumun. OCHOBHBIE TOHATHUS U 3aKOHBI YcrHbIi
xumun. [IpobieMsr sKo7I0THH. orpoc
Inekmponnoe cmpoenue amoma. BoaHoBbIE CBOMCTBA JIP
3JIEKTPOHOB B aToMe. Y paBHeHue e bpoitng. OcHOBBI KP
KBaHTOBO-MEXAHUYECKON TEOPUU CTPOEHUs aTroma. BonHoBas AT,
¢dyskiusa. KBanToBbie uncia. ATOMHEBIE S, p, d, f - opOuTanu. T

Bgenenue.
Crtpoenue atroma
u XUMMYECKast
CBSI3b. Kitacchr
HEOpPraHUYEeCKUX
COCIMHECHUM

3anonHeHue AIEKTPOHaMU aTOMHBIX opoOuTanei (AO). [Ipasuio
ITaynu. IIpaBuno Xynna. Ilepuoauueckuii 3axon /.M.
Menneneesa. Ileprnonnueckas cucremMa 3J1€MEHTOB.
Ileproanyecku U3MEHSIOMIUECS CBOMCTBA 3JIEMEHTOB, UX CBA3b
CO CTPOCHHMEM DJICKTPOHHBIX 000JIOUEK aTOMOB. Pauychl
aTOMOB, SHEPTHS UOHU3AINHN, 3aKOHOMEPHOCTH B M3MEHEHUH
9TUX BennuuH. [lomoKeHne XMMIIeCKOro 3JIeMEeHTa B
MIEPUONICCKON CHCTEME KaK €ro TJIaBHEUIast XapaKTepuCTHKA.
Xumuueckasn ceén3w. llepekpblBaHUE aTOMHBIXOPOUTAJICH - KaK
ycioBue oOpa3oBanus CBs3u. [IoHATHE O METO/Ie BaJICHTHBIX
cesizelt (BC). 'uOpuanzanus atoMmubixopouTanei. Turisl
XUMUYECKOH CBSI3U: KOBAJICHTHAS, MOHHASI, METAJUTNYECKAS.
IToTenmman noHU3aMKMA. DIEKTPOOTPHUIIATETLHOCTL. CBOMCTBA
KOBAJICHTHOW M MOHHOW CBsA3ed. Paznmuuns B pu3M4ecKnx
CBOMCTBaX BEIIECTB C HOHHOM, KOBAJICHTHON W METAJUTMIECKOU
CBs13b10. BojiopoiHas cBsi3b. XuMHUUecKas CBs3b B KpHcTaJlax
(aToMHas1, HOHHAS, MOJIEKYJISIpHAS] KPUCTAJUTHIECKAS
crpykrypa). [Ipencrapnenue o nonmuMoppusmMe u u3oMmopuszme.
MexxMomneKyIsapHble CUITbI B3aUMOACUCTBUA. XUMHUYECKAsS CBS3b
B KOMIUIEKCHBIX COCAMHEHUSX. TUITNYHbBIE
KOMILTIEKCOO0Pa30BaTeNN 1 JIUTaH IBI.

Knaccol neopeanuueckux coeOuHenuil: OKCUJbl, KUCIOTHI,
ocHOBaHUS, coii OCHOBHBIE CTIOCOOBI MTOTyYEHHS 1
XUMUYECKUE CBOMCTBA.

T'eoxumuueckas knaccugukayus eeujecme




Oo6mme
3aKOHOMEPHOCTH
MPOTEKAHUSA
XUMHNYECKUX
peakuuii

Iuepzemura xumuueckux peaxyuii. TepMoarHaMUYeCKHe
cucreMbl . DyHKIIUH COCTOSHUSA ( SHTAIBINS, SHTPOIUS, padoTa
9Heprus). JHepreTuyeckue 3PPEeKThl XUMUIECKUX PEaKIH.
[lepBoe HauaI0 TEPMOAMHAMUKN. DHTANBIHS 00pa30BaHuUs
BellecTBa. 3aKoH ['ecca U ero HCIoab30BaHUE JIS
TEPMOXUMHUYECKUX pacdeéToB. CTaHIapTHBIE COCTOSHUS
BemectBa. [lonstre 06 sHTpOnIH. SHTpONUS (Ha30BOro
niepexozaa. Bropoii 3akoH TepmonuHamuku. M3o6apHo-
M30TepMUYECKH moTeHnman (3ueprus [ m60ca) kak KpuTepuil u
JBIKYILAsl CHJIa CAMOITPOU3BOJIBHOTO IIPOTEKAHMUSI IIPOLIECCOB B
3aKpBITON CUCTEME.

OO6patuMble 1 HeOOpaTUMBIE peaKIUU. XUMHUECKOEe
paBHOBecue. ['oMo- 1 rereporenHsie paBHoBecus. KoHcranTta
paBHOBecHs. 3aKOH JeicTBYyIoNMMX Macc. Ero mpumenenne k
romo- U rereporeHubiM cuctemam. [Ipunnun Jle-Ilatense,
ycnoBHe IpUMeHnMOocTH. CMeleHne paBHOBECHSI.

Cropocmb xumuueckoil peakyuu. OakTopbl, ONPEAEIAIONINE
CKOpPOCTb peakiuy. 3aKoH AeHcTByommX Macc. [lopamok u
MoJeKyIsipHOCTh peakiuu. [Ipasuio Bant-T'odda. [oustre
00dPHEPIHs aKTHBALIMY ¥ aKTHBUPOBAHHOM KOMILIEKCE.
KaranuzaTopsl, KaTaTUTHYECKHE PEAKITNU. ABTOKATAIHN3.
DepMeHTATUBHBIA KaTaln3. ' OMO- ¥ reTeporeHHbIN KaTaaus.
Ilennsie peakiuu. [TocnenoBaTenbHbIE U TapaieIbHbIE
peaKLuH.

Y cTHBIN
orpoc

JIP
T

HucnepcHblie
CHCTEMBI.
PactBOpHI He
3JIEKTPOJIHUTOB.

Oo6mas xapakrepuctuka. [lonsTre ¢as3bl, KOMIOHEHT,
reTepOreHHOoN CUCTEMBI. JIUCcTiepCHbIE CUCTEMBI HX
knaccudukanus. CycneHsun u sMmynascun. Komtonaasie
pacTBOPHI M BIX CBOMCTBA. 30iu 1 Tenu. Koarymsmus. A3po3onu,
IIBIMBI, TYMaHBI.

I'azoBbIe pacTBOpEI. [lapimansHoe nasnerue. 3akoH JlamsToHa.
Xummaeckas Teopust pactBopoB 1.1, Menneneea. Oomtue
CBOMCTBA pacTBOPOB. PacTBopeHue Kak (hU3NKO-XUMUYESCKUH
nporiecc. PactBopumocTh BemecTB. CItocoObI BBIPAKEHUS
koHIeHTparyy. [loasTre 00 naearbHBIX U HCTUHHBIX
pactBopax. 3akonsl Payms, ['eapu. Ocmoc. 3akon Bant-I'odda.
OcmMmoc B ipupoxne. MizoTornuecknii Kod)PHUITHESHT.

JIP, KP




PactBopsl
3JIEKTPONUTOB.P
H. Bydephsie
pPacTBOPBHI.

OcHogHble nonodcenus meopuu I1eKmpoaUmuYecKoll
ouccoyuayuu. Kucnotel, ocHOBaHUs, aM(OTEepHBIC
ANEKTPONUTHI, coiu. CHUIIbHBIC U c1a0ble AMeKTponuThl. CTeneHb
qucconuanyy 1 gakropsl Haeé Biusitomue. Koncranra
Jqcconuanyy 1 GpakTopsl Hae€ BIUsIOMUE. 3aKOH pa30aBiIeHUs.
IToHATHE O TEOPUU CUIIBHBIX JIEKTPOIUTOB. MEXKHNOHHBIE
B3auMozeicTBus. Kaxyiascs cTeneHb AUCCoualui CUiIbHOTO
AJEKTPONUTA. AKTHBHOCTB, KOO(Q(QHUIIMEHT aKTHBHOCTH, NOHHAS
CHJIa pacTBoOpa.

Bopna xak pacrBopurens. oOHHOE TPOU3BEAEHUE BOADI.
Bonoponansiit nokazatens ( PH ). Ilorsitus o

KHCJIOTHO — OCHOBHBIX HHAUKATOpPaX.
Tuoponus coneit. Heobpatumsrii ruaponus. CTEeHb 1
KOHCTaHTa TuApoiu3a. Biusaue TeMepatypsl U pa30aBiIeHUs
Ha cTeneHb ruponu3sa. Pons ruaponuza B mporecce
BbIBETpUBaHUs Mo4B. KucnoTHOCT MOYB.

Bydepnsie pactBops! u ux cBoiicTBa. [Ipupoansie OydepHbie
cucTeMbl. TpyaHO-pacTBOpUMBIE 3NIeKTponuThl. [Ipon3Benenne
pactBopumoctu (I1P). YcnoBus Bemanenus ocanka. Koncranra
JUCCOIMAIINH, KOHCTAHTa THAPOJIHN3a, POU3BEIECHNE
PacTBOPUMOCTH KaK YaCTHBIN CITydail KOHCTAHTHI PABHOBECHSI.

Y cTHBIN
orpoc

JIP

OKHCIIMTENBHO-
BOCCTAHOBHUTEJIbH
bI€ PEaKITHH.
DIEKTPOXUMUYEC
KHe CBOMCTBA
pacTBOpOB

THIBI OKUCTUTENEHO-BOCCTAHOBUTEILHBIX MPOIIECCOB:
MEXKMOIEKYIISIPHBIE, BHYTPUMOIEKYIISIPHEIE,
nquctpornopiinoHupoBanws. CocTaBieHUE YpaBHEHUN
OKHCIIUTEIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I MeToaaMH
3JIEKTPOHHOTO Oamanca. Meroxa momypeakiuii (HOHHO-
3JICKTPOHHEIN MeTox). BIHsiHIE KUCIIOTHOCTH Cpenbl Ha
MIPOAYKTHI OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
OreHKa TEPMOAMHAMHYECKONH BO3MOXXHOCTH TPOTEKAHUS
OKHCITUTENFHO-BOCCTAHOBUTENBHBIX PEAKIINi. DIEKTPOIHBIN
noreHunain. Bogopoausiii anextpon. Psaj HanpshkeHus
MeTaiioB. CTaHAapTHBIE OKUCIUTENb-BOCCTAHOBU-TEIHHBIC
noreHuuansl. YpaBHenue HepHcra. I'albBaHUUECKUM 2JIEMEHT.
O/JIC rampBaHHYECKOTO dJIeMEHTa. DJIEKTPOIH3 PACIIABOB U
BOJHBIX PacTBOpoB coneit. 3akoHsl Dapaznes. Kopposus
METaJIJIOB.

YcTHbBIHM
orpoc
JIP

T

Xumuns
2JIEMEHTOB U UX
COCIMHEHU.
KowmmaekcHbIe
COEIMHEHUS

Obuue ceoiicmea u Mmemoovl ROIAYYEHUA HEMEMAl108
Pacnionoxenve HeMETAIJIOB B  IEPUOJAMYECKON  CHCTEMeE
dusnyeckre 1 XUMHYECKHE CBOMCTBA CBOOOAHBIX HEMETAIIOB.
OCHOBHBIE TUITBI XUMHYECKHX COEIUHEHNI HEMETAJIJIOB C
JIPYTUMHU HEMETaIaMH U ¢ MeTajutamMu. Haxoxaenue
HEMETaJUIoB B mipupoze. [[puHInIIEI momrydeHus uX B CBOOOJHOM
cocTosTHUH. Mcmons30BaHie HEMETAIOB B CEIbCKOM XO3SMCTBE.

YcTHbBIHM
orpoc,
JIP




Kucnopoo. Kucnopon. OcoOEHHOCTH  CTPOSHHS  aTOM4
KHCIIOpOa. AnnorpomnHas MoauduKanus KUCIIOpo/ia
[IposBnsiemass BaseHTHOCTb. @DHU3MYECKUE UM  XUMHUYECKHUE
CBOMCTBa  CBOOOAHOTO  KHCIOpoAa. PacmpocTpaHeHHOCTH
kuciopona B npupoae. Oxcupl U ux kiaccudukanus. CrocoOb)
noiay4deHus Kkuciaopoaa. CBOHCTBA W TNPUMEHEHHE KUAKOTd
kuciopoaa. O3oH. CriocoOb! MOyYeHHs U CBOMCTBA 030HA. POk
o30oHa B mpupoje. [IpumeHenue o3oHa. Boma. OcoOGeHHOCTH
CTpOEHHS MOJIEKyJll BoAabl. AcconManus MOJEKYJT BOJBI
dusnyeckre M XUMHYECKHME CBOMCTBA BOAbl. Poiab BOABI H
npupoge. XUMHUYECKHUH COCTaB HPUPOAHBIX BOJ. JKecTKocT
BOIbl W Meronel e€ ycrpaHeHus. Ilepokcun Bomopona, erd
CTPOEHHE, CBOMCTBA U CITOCOOBI TIONTYUEHHUSL.

A3om. PactipocTpanEHHOCTH a3o0Ta B nmpuposae. [lonyuenue
azora. GU3NYECKUE U XUMUYECKIE CBOMCTBA a30Ta. AMMUAK.
Crpoenne u nonydenne. Ou3ndeckre U XUMHUIECKHE CBOWCTBA
ammuaka. Oxeugpl a3ota. CTpoeHue, nonydeHne, Gu3ndeckue u
XUMHYECKUE CBOMCTBA OKCHIOB. [ mapokcua ammonus. Comu
aMMOHUA. A30THas KUCIOTa. A30THbIE yIOOpEHUSI.
JKonoruuecKue mpoodIeMsl.

Yenepoo, kpemuuii u ux coeounenusn . AnIOTPONUS CBOOOTHOT (
yriepona.  Anmas, rpadur.  AMopdHBIN YIIIEPOI,
HUckyccTtBennoe MONTydeHHE rpadura u anmasa
[TornorutensHbIe cBOMCTBA yriepoaa (aacopomus). [IpupoaHs! ¢
COeMHEHUs yriiepona. XHMHMYECKHE CBOMCTBa yriepoja
Kucnoponnsie coennuenus yriaepona. Oxcup yriepona (1)
MOJIy4€eHHe, CBOMCTBA 1 Mcmoiabp3oBanue. Oxcun yriaepona (IV) 4

€ro poJib B MUTAaHUU pacTeHUl. PU3NUECKUE U XUMUYECKU d
cBoiictea okcuma yraepoma (V). IlapaumkoBeiii  3dexT
YroneHas KuciioTa, e€ cBoiictsa. Kapbonatsl. Kapbonatao q

paBHOBECHE B TIPUPOJIC.
Kiaccudukariys opraHnIecKiX COSTMHCHUH. YTIICBOIOPOIBI.
Kpemuuii. PacnpocTpaHeHHOCTh  KpeMHHUSI B NPUPOIIE.
I'maBHe#me MUHEpaIbHBIC U TOPHBIC TTOPOIIBI, COACPIKAIINE
kpemMHuil.  IlonyueHue  kpemHus.  JIMOKCHI  KpEMHMSL.
Baxwuelie npupoiHble CUIIMKATHI - MOJIEBOM IIMNAaT, CIItoja,
KaoJIMH, acOecT.

Obuue ceoiicmea u Mmemoobl HOAYYEHUA MEMA108
IlonoxxeHne MeETaIJIOB B MEPUOAMYECKOW CHUCTEME BJIEMEHTOB
CBsI3b METAIIMYECKUX CBOMCTB CO CTPOECHUEM U pa3MepaMu
aTOMOB D»JeMEHTOB. PH3MYecKHe W XHMHUUYECKHE CBOMCTBY
meTauioB.  CpaBHUTENbHAs  aKTUBHOCTb  METAJUIOB.  Psy
HanpspDkeHud MetajuioB. Kopposuss MeTtaiioB.  3amura o1
KOoppo3uu. MeToipl MOMy4YeHNs METAJUIOB U3 PYA.

Ienounvie memannvl u ux coeounenus. lllenounrie MeTaIbI
TUTHNA, HATPUH, KaJmi, pyonanid u nesmii. Haxoxnenue Hatpus
n kamusg B Tnpupone. llomydeHue CBOOOIHBIX METaJIIOB
CBO¥iCTBa IIETOYHBIX METAJUIOB, UX CPaBHUTENbHAS aKTUBHOCTH
IMuppunael. Kuciiopogasie coequHeHMs U THIPOKCHIBI IIETOYHBIX]
meTauioB. Coid.

Illenounoszemenvuvle  memaniivl U UX ~ COCOUHEHUS
[lemouHO3eMeNnbHbIE METAJUTBl: KaJIBIUHA, CTPOHIMHA, OapHid
panuii. CBolicTBa LIEIOYHO3EMENbHBIX METAIIOB. VX oKcuabl U
TUAPOKCUIBL. OOmas XapaKTepUCTHUKA coeit
IETOYHO3EMENTbHBIXMETAUIOB. [ mapokapOoHaThI
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IIEJIOYHO3EMEIIbHEIX METa/lioB. M3BeCTKOBaHUME M T'HMIICOBAHM(
IOYB.

Komnnekcuvie coedunenus. CTpoeHHE U HOMEHKIATYPY
KOMIUTIEKCHBIX  coemuHenuii  d-amementoB.Merony BC ¢
FEOMETPUUM W  MAarHUTHBIX  CBOMCTBax KOMILJIEKCHBIX
COCIMHEHUN. POJIb KOMIIJIEKCHBIX COEAVMHEHUN B IIPUPOIE.
Paouoaxkmuenvie 3Inemenmsl. SIBieHuE PpagUOaKTUBHOCTH.
Bugpl pannoaktuBHOCTH. PanroakTuBHbIE 351eMeHTHI. [lepron
moJTypacriajia ¥ KOHCTaHTa paguoakTUBHOrO pacnazna. [Torstue o
METO/Iax MOMyUYCHHUS U BBIJCTICHUS NCKYCCTBEHHBIX
paanoaKkTUBHBIX M30TOMOB. CrIocoOBl OOHAPYKEHUS

PaaOaKTUBHOCTHU.
Krnaccudukanms ancToTsl BenjecTBa. MeTo/Ibl aHalIM3a BEMIECTB:| Y CTHBIN
7 |Meroxsl aHanu3a | xumuueckue, (QU3MUECKHEe M (PU3MKO-XMMHUYECKHME METOIBL. orpoc,
BEILECTB CuexTpansHbie MeToabl anamm3a:y @-, K-, SIMP. JIP

PenrenoctpykrypHbIii aHamm3. O4nCcTKa BEIIECTB.

(DopMa TCKYWICTO KOHTPOJIA — TECTUPOBAHUEC I BXOAHOIO JUArHOCTHYECKOTI'O
koHTtpostst ([T), 3ammra otyera naboparopuoit padotsl (JIP), konTponsHas padota (KP), 3amura
pedepara (P) u rectupoBanue (T).

2.3.2 3aHATHS CEMHUHAPCKOTO THIA
CemMuHapCKue 3aHATHSA - HE TPEAYCMOTPEHBI YIEOHBIM TUTAHOM.
2.3.3 JlaGopaTopHblie 3aHATHS

HaumenoBanue ®dopma TeKyuIero

Ne HanMeHoBaHue 1a00paTOpHBIX PaboT P yi

paszznena KOHTP OIS

1 2 3 4
Beenenue. JlaGopaTtopHas padora Ne. 1.IHCTpyKTaX 11O Omuem no
CrpoeHue aToMma u TeXHUKH Oe3onacHocTd. OCHOBHBIE KJIACCHI JnabopamopHo

1 XUMUYECKas CBs3b. Kiaccpl | HEOPraHMYECKUX COE€IMHEHUH. Pelenue pabome

HEOPraHWYECKNX COeIMHEHH i | Saa T AT, KP Nel
KommoxBuywMm 1o Teme: CTpoeHue aToMa. K, T

Xumuueckas cBs3b. [lepuoandeckas cucrema
31eMeHToB. TecTupoBaHue 1Mo Teme

2 OO6mme 3aKOHOMEPHOCTH JlagopaTopHasn padora Ne2. CKopocTh Omuem no
MIPOTEKAHUS XUMHYECKUX XMUMUYECKUX PEAKIUI U XUMHUECKOE 1abopamopHou
peakiui paBHOBecue. Pelienue 3aga4 pabome, T

3 JlicriepcHBIE CHCTEMBI. JlaGopaTtopuas padora Ne 3 [IpuroroBienue Omuem no

PacTBOpEI HE DIIEKTPOIUTOB | pacTBOPOB 33/IaHHOM KOHIIEHTPALIMH. 1abopamopHoti
TutpoBanue pabome, KP Ne2

3 PacrtBops! anekrponutos. PH. | JlabopaTopHas paGoTa Ned Omuem no

BbydepHsble pacTBOpEI ONEKTPONUTHYECKAS TUCCOLMALMS . 11a60pamopHoli
I'mpponms comeii. PH. pabome

4 OKHCIUTENBHO - JlabopaTopuas padora Ne 5. OxuciaurensHo- Omuem no
BOCCTaHOBHUTEJbHbIE BOCCTaHOBUTEIBHBIC PEAKIIIH. n1abopamopHou
peakurn. JNEeKTPOXUMHUIECKUE pabome, T

CBOMCTBa PacTBOPOB

5 Xumus sneMeHToB U ux|JlabopartopHas padora Ne6.0011md Omuem no
coenuHeHnd. KommiekcHble| CBOIICTBa  METayyioB, HEMETAJUIOB U HX J1ab0pamopHot
COEIMHEHUS COEIMHEHUH. pabome

6 JlabopaTtopnasa padora Ne7KayecTBeHHbIE Omuem no
MeTobI aHanM3a BEIeCTB peakuuy Ha KATUOHBI AHUOHBI. 1abopamopHot

JlaGopaTopnast paGora Ne8. pabome
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| OnpeneneHHe KCECTKOCTH BOIBI.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBsie paboTsl He TPETYCMOTPEHBI YU€OHBIM ILTAHOM.

2.4, IlepeveHb y4eOHO-METOANYECKOTO O0ecneYeH s /ISl CAMOCTOSITeJILHOI PadoThI
00y4yalommxcs Mo AMCHUILINHE (MOYJII0)

Ne

Bug CPC

[lepevens yueOHO-METOAMYECKOTO 00ECTIEYeHNUS AUCIUTLTHHEI 10
BBITTOJTHEHUIO CAMOCTOSITEIILHON paboThI

2

3

Ipopabomxka u nosmopenue
JeKYUOHHO20 Mamepuand,
mMamepuana y4eOHou u

Mertonuueckue  peKOMEHAALMM K  OpraHu3aluM  ayIUTOpHOH U
BHEAYJUTOPHOI (CaMOCTOSTENLHON) PabOTHI CTYAEHTOB: METOIUYECKHE

1 |nayunoii numepamypu ykazaHus / coct. T.I1. Cropoxenko, I1.b. [TounHok, A.B. becnanos, H.B.
Jloza - KpacHonap: Ky6anckuii roc.yH-T, 2018, 89¢
Toozomoska K Kysuenora C.JI., Cropoxenko T.I1./ YueOHO-MeTOAMYIECKOE TOCOOHE ISt
o |1aGopamopnsin J1a00paTOPHBIX PadOT Mo Kypcy «XuMus» (sl CTYICHTOB
3AHATMUSIM. crenuanbHOCTh 21.05.03 — «TeXHOIOrusl TEOJIOTUIECKON Pa3BEIKm»)
Kpacnonap, KyoI'Y, 2017 r.
Buinonnenue Meroguueckue  peKOMEHJallud K = OpraHu3aluyd  ayJuTOpHOH U
UHOUBUOYANBHBIX 3A0aHUL BHEAyJUTOPHON (CaMOCTOSITETIbHOW) paboThl CTYIEHTOB: METOIUYECKHE
3 (Illoozomoska x pewenuio ykazanus / coct. T.II. Cropoxenko, I1.b. ITounnok, A.B. becnanos, H.B.
3a0a4 umecmos.) Jloza - Kpacuonap: Kybanckuii roc.yH-T, 2018, 89¢
Kyzuenoa C.JI., Cropoxenko T.IL./ YueOHO-MeToamdyeckoe mocodue s
nabopaTOpHBIX paboT 1Mo Kypey «XuMus» (A1 CTyIeHTOB
cnenuanbHocTh  21.05.03 — «TexHONOTHs TEOIOTHYECKON Pa3BEAKM»)
Kpacnonap, KyoI'Y, 2017 r.
Meroquuecke — peKOMEHIALUU K  OpraHu3aldd  ayJIuTOPHOU U
BHEAYJUTOPHOIN (CaMOCTOSITETIbHOW) pabOThl CTYIEHTOB: METOIUYECKHE
ykazanus / coct. T.II. Cropoxenko, I1.b. ITounnok, A.B. becnanos, H.B.
Toozomoska k mexywemy Jlo3a - Kpacuomap: Kybauckwuii roc.yu-1, 2018, 89¢
4 |xommpomo

KyznenoBa C.JI., Ctopoxenko T.IL../ YueOHO-meToanyeckoe mocodue Juis
nabopaTOpHBIX paboT 1Mo Kypey «XuMus» (1S CTyIeHTOB

cnenuanbHOcTh  21.05.03 — «TexHOJOrHWs TeONOTHYECKON pa3BEeIKM)
Kpacnonap, KyoI'Y, 2017 r.

Y4eOHO-MeTOAMYECKUE MaTepualbl JUIsl CaMOCTOSITENIbHON paboThl O0ydarommxcs H3
YKClia MHBAJIUIOB U JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocrasnsiorces
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM HX 37J0POBBS M BOCIIPUATHS HUH(DOPMALIUHU:

Jljis U1 ¢ HapyIIeHUSIMH 3PEHUS:

—B MEYaTHOHM opMe YBEITHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTOJJOKYMEHTA,

Jlyis U1 ¢ HapyIICHUSIMH CIyXa:

— B eyaTHoO# ¢opme,

— B JOpMeE FIIEKTPOHHOTO JOKYMEHTA.
Jlnist U1 ¢ HapyleHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B eyaTtHoi opme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA,
JlaHHBII IEpevYeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHI€HTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.
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OO6pazoBarenbHble TEXHOJOTHH: METO] IPOOIIEMHOTO U3JI0KEHUS MaTepruaia, Kak
JIEKTOPOM, TaK U CTyJICHTAMHU; CAMOCTOSTEIIbHOE UTEHUE CTYJICHTaMH Y4€OHO-METOJMUECKON U
CIPAaBOYHOMU JIUTEPATYPHI M MOCIEAYIONIEH CBOOOHOM TUCKYCCHH 10 OCBOCHHOMY UMHU
MaTepuaiy, UCIOJb30BaHUE, UJUTFOCTPATUBHBIX BUIEOMATEPHUAJIOB C IOMOIIbIO
MYJIbTUMEUIHHOTO 000PYIOBaHHS, TEXHOJIOT U JIUYHOCTHO -OPUCHTUPOBAHHOTO 00yUeHUS,
MO3BOJISIOIINE CO3/IaBaTh WHAWBUIyaJIbHbIE 00pPa30BaTEIbHBIC TEXHOJIOTHH.

[lepeuncnennbie 06pa3oBaTeIbHbIE TEXHOIOIMH PEATU3YIOTCS:

- TIPY YTE€HUH JICKIIUU C UCTIOJIH30BAHUEM MYJIbTUMEIUMHBIX IPE3CHTAIUNT
JIEMOHCTPALIMOHHOTO SKCIEPUMEHTA;

- IpU AUAJIOTOBOM (popMe MPOBEIEHUS JIEKIIMOHHBIX 3aHATUH C UCIIOJI30BAHUEM JIEMEHTOB
MIPAKTUYECKHUX 3aHSATUH, TIOCTAHOBKOW M PEIICHUEM MPOOIEMHBIX M CHTYAIlIHOHHBIX 33JaHH;-
IIpY MPOBEIEHUH JTa00OPATOPHBIX padOT BKIIIOYAIOIINX TTTyOOKYIO CAMOCTOSITENIbHYIO
MpOpabOTKy TEOPETUYECKOTO MaTepHala, U3ydeHe METOAUKH MpOBeIeHUs padOThl U
IUTAaHUPOBAHUS SKCIIEPUMEHTA. B HEKOTOPBIX 1a00paTOPHBIX pabOTaX MPUCYTCTBYIOT 3JIEMEHTHI
HCCIIEI0OBATENIbCKOU PabOTHI.

Umenue nexkyuii 10 JaHHON TUCLUUIUIMHE PEKOMEHIYETCSl TPOBOIUTH C UCIIOJIb30BAHUEM
MYJbTUMEIUNHBIX MPE3EHTALUI U JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA.

Mynemumeouiinas npezenmayusi, BHINOTHEHHAS CPEeICTBAMH TIporpaMmbl Microsoft
PowerPoint mo3BoJisieT mpernoaaBaTesto Y4eTKO CTPYKTYPHUPOBATh MaTepra JEKINUH, SJKOHOMUTh
BpeMsi, 3aTpaylBaeMoe Ha U300pakeHre ¢ UCIOIb30BaHUEM MeJia U JOCKH CXeM, HalliCaHue
(bopMyI U APYrUX CIOKHBIX OOBEKTOB, YTO Ja€T BOZMOKHOCThH YBEIHMUUTh 00BEM H3JIaraeMoro
Matepuana. Kpome toro, npe3eHraiys no3BoJisieT OUeHb XOPOIIO WILTIOCTPUPOBATH JIEKLUIO HE
TOJIBKO CXeMaMHU U PUCYHKaMH, KOTOPbIE €CTh B yU€OHBIX MMOCOOUSAX, HO U MOJTHOIBETHBIMU
(dboTorpadusimMu, puCyHKaMu, MOPTPETaMHU YUEHBIX | T.J. MynbTUMEUITHAS TTPE3CHTAIIHS
MO3BOJISIET OTOOPA3UTh (PU3NUECKHUE U XUMHUYECKUE MTPOLIECCHl B TUHAMUKE, YTO MMO3BOJISIET
3HAYUTENIBHO YITYYIIUTh BOCIPUATHE MaTepuania ctyaeHTaMu. CTyeHTaM peloCTaBIIsIeTCs
BO3MOYHOCTh KONIMPOBAHUS MPE3CHTALUH /IS BBIIOJIHEHUS CAMOCTOSTENbHOM paboThI,
MOATOTOBKH K TEKYIIEMY, IPOMEKYTOYHOMY  UTOTOBOMY KOHTPOJIIO (9K3aMEHY).

JlemoncmpayuonHplil XUumMuyecKuili IKCnepumMenm OTHOCUTCS K CIIOBECHO-HATJISTHBIM
MeTo1aM 0OydeHUs U IPOBOAUTCS MPU YTEHUH JIEKIHUi, a TaKKe MpOBEACHNUHN J1a00paTOPHBIX
3aHSATHI ITpenojaBaTesieM, Ja00paHTOM WM, B HEKOTOPBIX CIy4asiX, OJTHUM WJIH HECKOJIbKUMU
CTyAeHTaMHU. [IeMOHCTpallMOHHBINA SKCIIEPUMEHT MPOBOAUTCS B COOTBETCTBUU C YUeOHOM
MIPOrpaMMO 0 KOHKPETHBIM pa3jenaM (MOAYIISAM) JUCHUILTUHBL JleMOHCTpallMOHHbII
AKCIEPUMEHT MO3BOJISIET MIPenoaBaTesto chopMUPOBATh UHTEPEC K MIPEAMETY Y CTYICHTOB,
0OyUYUTh UX BBITIOJHSATH OIPE/ICTICHHbIE OTIEPAluH C BEIIECTBOM, TPHUEMaM TEXHUKH
71a60paTOPHOTO IKCIEPUMEHTA. J[eMOHCTPAIIMOHHBIN SKCIIEPUMEHTA - HCTOYHHUK
MPUOOPETAEMBIX CTYJACHTOB 3HAHUN, HABBIKOB, YMEHUI; CPEICTBO MPEAYIPEHKACHUS OIIHOOK U
3201y /IeHUH, KOPPEKLUU 3HaHUH, CIIOCO0 MPOBEPKH HCTUHHOCTH BBIABUTAEMbIX THIIOTE3,
pelieHns yueOHbIX U UCCiIeIoBaTeNbcKuX mpobieM. K ocHOBHBIM TpeOoBaHUSM,
MPEIbSABISEMBIM K IEMOHCTPAIHOHHOMY 3KCIIEPUMEHTY, CJIEyeT OTHECTU: HATJISTHOCTS;
MPOCTOTA; 0€30MACHOCTh; HA/IEKHOCTh; HEOOXOIMMOCTh OOBSICHEHHS dKcTiepuMenTa. JIroooi
OTIBIT JIOJDKEH COMPOBOXKAATHCSA KOMMEHTapUsIMHU IpernoaaBaTenis. Bo3Hukaromye nay3bl MOXHO
WCIIOJIb30BATH JUIsl OPraHU3allMy IMajiora co CTyICHTaMU, BBISICHEHUS YCIIOBUM MPOBEACHUS
AKCMEPUMEHTA U MIPU3HAKOB XUMUYECKHX peakinii. HeoOxoamuma noctaHOBKa IIENTH OTbITA - JUIsS
4ero MPOBOJUTCS OIBIT, YTO HEOOXOUMO MOHSTH B pe3yabTaTe HAOMIONCHUN 3a
skcniepuMenToM. Crenyer onucarh Npudop, B KOTOPOM MTPOBOJAUTCS OTIBIT; YCIOBHIA, B KOTOPBIX
OH MPOBOJIUTCS; IaTh XapaKTepUCTUKY peakTuBaM. HeoOxoaumo opraHu3oBaTh HAOMIOACHUS 32
OTBITOM CTYJIEHTAMH JUIs1 BBISIBJICHUS IPU3HAKOB PEAKIIMU U MTPOBEACHUS aHAIN3a U IOMOYb
CTYZIEHTaM cJieflaTh COOTBETCTBYIOIIME BBIBOBI M TeOpeTHdeckoe obocHoBanue. [Ipu padore B
MaJIOYMCIICHHBIX TPYIIAX LeIeco00pa3Ho UCHOIb30BATh AUAJIOrOBYIO (POpMY MPOBEICHHUS
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JICKIIMOHHBIX 3aHATUH C UCTIOIH30BAHUEM JIEMEHTOB MPAKTHUECKUX 3aHATHIA, TOCTAHOBKOH 1
perneHreM npoOJIeMHbBIX U CUTYAI[MOHHBIX 3a/IlaHUH U T.1I.

Ilpu nposedenuu nadopamoprozo npakmukyma HeoOX0IUMO CO3JaTh YCIOBUS IS
MaKCHUMAaJIbHO CaMOCTOSITEIBbHOTO BBIIIOJHEHHS CTYACHTAMH J1a00paTopHbIX padboT. IlosTomy
IIPU MIPOBEACHUH JTaOOPATOPHOTO 3aHATHS MIPETIOIABATEII0 PEKOMEH IYETCS:

1. TIpoBenenue skcrpecc-onpoca (B yCTHOM WM TECTOBOHM (pOpME) 110 TEOPETUUECKOMY
MaTepHuay, He00X0IMMOMY JUIsl BBITIOJTHEHHS pabOTHI (C OIICHKOH).

2. TlpoBepka IIaHOB BHITIOJIHEHUS T1a00PAaTOPHBIX PadOT, MOATOTOBICHHBIX CTY/ICHTOMB
paMKax caMOCTOSITEIbHOU pabOTHI (C OLIEHKOM).

3. Omenka paboOThI CTYICHTA B TJAOOPATOPHH U TIOTY4EHHBIX UM PE3YIIbTAaTOB(C
OIIEHKOM).

4. TIpoBepka oT4eTa O BHITIOJHEHHOHW Jab0paTopHOI paboTe (C OIEHKOM).
JlabopaTopHbie 3aHATHS (padOThI) MPOBOIATCS MOCIE U3YISHHS OTPEICIICHHOTO pa3iesa
(Momyrst). DTO 3aHATHS, KOHTPOJIUPYIOIIKE 3HAHUS, YMEHUsI U HaBbIKU. JIroOas taboparopHas
paboTa 10KHA BKIIIOYATh ITYOOKYIO CAMOCTOSITENbHYIO IPOPA0OTKY TEOPETHUECKOTO
MaTepualia, i3y4eHHue METOIUK POBEICHNUS U TUIAHUPOBAHHUE YKCIIEPHIMEHTA, OCBOCHHE
M3MEPHUTENIBHBIX CPEICTB, 00paOOTKy M HHTEPIIPETAIMIO SKCIIEPUMEHTABHBIX TaHHBIX. [Ipu
3TOM YacTh pabOT MOXKET HEe HOCUTH 00s3aTEbHBINA XapaKTep, a BHIMOIHATHCS B paMKax
CaMOCTOSITEIBHON pabOThI MO Kypcy. B psm paboT 1ienecoo0pa3Ho BKIIOUUTE Pa3/ieibl ¢
JOTIOJTHUTEIHHBIME JIEMEHTAMU HAYYHBIX HCCIIEIOBAaHUN, KOTOPBIC TIOTPEOYIOT YTIiyOIeHHON
CaMOCTOSITENIbHOM MPOpabOTKHU TEOPETHUECKOr0 MaTepuraia. BolmosiHeHue 1abopaTopHbIX paboT
CTY/IGHTaMH JIOJDKHO YIIOBJIETBOPSTH CICIYIONINM TPEeOOBAHUSM:

*  CTYICHTHI IOJDKHBI IOHUMATh CYTh OTIBITA (3KCIIEPUMEHTA) U3HATh
MIOCJIEIOBATEILHOCTD BBITIOJHEHUS OTACNBHBIX ONEpalii HOMHCTPYKLNU;

* coOmoaaTtk J03UPOBKY PEAKTUBOB U MpaBujia pabOThl ¢ HUMU;

*  yMeTh cCOOMpaTh MPUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUILHO padoTaTh C HUMH;

*  HEYKOCHHUTEJIbHO BBINOJHSTH MTPaBUIa TEXHUKH 0€30aCHOCTUIIPH
oOpareHnu ¢ o0opyaoBaHUEM, TPUOOPAMU M PEAKTUBAMU;

*  rpamMOTHO 0GOPMIISTH OTYET O NMPOBEAECHHOM SKCIIEPUMEHTAILHOM padoTe.

[Tpu 3amute nabopaTopHOil pabOTHI (CAaue OTYETa O €€ BBIMOJHEHUH) CTYICHT JTODKCH
yMeTb OOBSICHATDH 1€, 331a4H, X0 IMPOBEIeHUs pabOThI, €€ Pe3yabTaThl, CJIeIaHHBIE BHIBOIBI,
a TaKke OCHOBHbBIE KOHCTPYKTUBHBIE OCOOCHHOCTH HUCIIOJIb3yeEMOTO 000pyIOBaHHUSI.

B Hacrosiee Bpemsi COBEPIICHCTBOBAHNE XUMUYECKOTO IKCIIEPUMEHTa, B OCHOBHOM,
3aKIJII0YaeTCsl B MOJIEPHHU3AIMH IPUOOPOB, aNlapaToB, CO3aHMs 000PYIOBaHUs 17151 pabOTHI C
MaJbIMU KOJIMYECTBAMU U, K CO’KaJICHUIO, B MEHbIIIEH CTETIEHH OHO HAlleJIEHO Ha Pa3paboTKy
MPUHIUIHATIBEHO HOBBIX XUMUYECKHX OTIBITOB, KOTOPBIE K Obl BOBMOXKHOCThH IPUMEHSThH Ha
ypokax mpoOsieMHbIe U HCCe0BaTeNbCKIe (POPMBI OpraHU3aliK yueOHOM nesTeNbHOCTH. B
MpolLecce MPOBEACHUS ONIBITOB CTYACHTHI PACIIMPSIOT CBOM MPEACTABICHUS O BEUIECTBaX, UX
CBOMCTBaX, COBEPIICHCTBYIOT MPAKTUYECKUE YMEHUSI.

3anamun ¢ aKMUBHBIX U UHMEPAKMUBGHBIX YOPMAX PEKOMEHIYETCS TPOBOIUTH C
HCIO0JIb30BAHUEM KOMIIBIOTEPHBIX CUMYJISIUI, TOCTAHOBKHU MPOOIEMHBIX U CUTYAITMOHHBIX
3ananuil. [IpoBeaeHue 3aHATHH B aKTUBHBIX U MHTEPAKTUBHBIX (hOpMax JIOJKHO OBITh
HaNpaBJeHO Ha MHTEHCU(HKAIMIO y4eOHOTO MpolLecca, yBeIMYeHHEe JOCTYITHOCTH 3HAHUH,
HaBBIKOB U YMEHUH, aHATIN3 YueOHON HH(OPMAIIUK, TBOPUYECKUH MOIAX0] K YCBOCHHUIO y4eOHOTO
MaTepuaina. B xone npoBenieHns 3aHATHIA CTYAEHTHI JOJDKHBI YIUTHCS (OPMYIUPOBATH
COOCTBEHHOE MHEHHE, MPABUJIBHO BBIPAXKAaTh MBICIIH, CTPOUTh JOKA3aTEIbCTBA CBOEH TOUKH
3pEeHMs, BECTH JUCKYCCHIO, CIIYILIATh APYrOro 4ejaoBeKa, yBakaTh albTepHATUBHOE MHEHUE, YTO
JOJKHO (hOpMUPOBATH HABBIKHM, HEOOXOIUMBbIE OyIylIEMY CIIEUATUCTY B TPOPEecCHOHATIBHOMN
NeaTeNbHOCTH. Peann3aiust akTUBHBIX M MHTEPAKTUBHBIX METOOB MPU U3yYEHUH Kypca
«XUMHS» BO3MOXHA HA JIEKIIMOHHBIX U J1a00PaTOPHBIX 3aHATHUAX ITyTEM MPOBEACHUS
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JMCKYCCHIA, UCTIOJIb30BaHUS KOMIIBIOTEPHBIX CUMYJISIIHMA, IOJrOTOBKE M 3alUTe peepaTuBHBIX
Y UCCIIEA0BATEIbCKUX padoT.

Koaunu
Cemect | Bua 3ansatus Hcnonp3yembie HHTEpaKTHBHBIEC 00pa30BaTeIbHbIC
€CTBO
p (JI, ITP, JIP) TEXHOJIOTHU
9acoB
JIP Becenpl, pa3bop curyanuii, paboTa B MajIbIX rpymnmax, 36
IIOCTaHOBKHU HpO6HeMHLIX " CUTYallMOHHBIX 3a,ﬂaHI/II\/'I.
Hmoeo: 36

Camocmoamenvuasa padboma - 570 Haubosee BaXKHBIN ITyTh OCBOCHUS CTYI€HTaMU
HOBBIX 3HAaHUI, YMEHUI U HaBBIKOB B OCBOEHUU AUCHUIUIMHBI. OOpa3zoBaTenbHas Lelb
CaMOCTOSITENIbHOM pabOThl - 0CBOEHUE METOJ0B XMMHUECKON HaYKH, SKCIIEPUMEHTAIbHBIMU
YMEHUSIMH; YMEHUSAMU paboTaTh ¢ ydeOHON M HAyYHOM JINTEpaTypOil; MPOU3BOJUTH PACUEThI;
M10JIb30BaThCsl XMMMUECKUM s13bIKOM. BocnuraTtenbHas 1enb - popMupoBaHUE YePT TUYHOCTH
CTYAEHTa, TPYAOI00Ms, HACTONYNBOCTH, TOBapUIIIECKOH B3aumonomoly. PasuBatomas nens -
pa3BUTHE CAMOCTOSTENIbHOCTH, HHTEIJIEKTyaIbHbIX YMEHUH, YMEHUE aHAIM3UPOBATh SIBIICHUS U
nenath BbIBO/bl. CaMocTosITeNbHAs paboTa MOXKET ObITh HCTOUHUKOM 3HaHUM, CIOCOOOM UX
MIPOBEPKHU, COBEPIICHCTBOBAHUS U 3aKPEIUICHUS 3HaHUN, YMEHUI 1 HaBBIKOB. DTOT BUJL
NeSITeNIbHOCTH CTYJIEHTOB (JOpMUpYeTCs 10 KOHTpoJieM npenoaasarens. [Ipu opranuzanuu
BHEAYIMTOPHOMN CaMOCTOSITENIbHONU pabOThl O JUCHMILIMHE MPENO0IaBaTeN0 PEKOMEHIYETCS
MCIO0JIb30BATh Cleayronue GopMbl:

*  BBINIOJTHEHHE JIOMAITHUX 3aJJaHUI pa3HOOOPA3HOTO XapakTepa. JTo - PeIIeHHue 3a1a4;
oA0Op U U3yUYEHHE JTUTEPATYPHBIX HICTOYHUKOB; MOI00P WIUTIOCTPATUBHOTO U OMHUCATEIHHOTO
Marepuania o OTAEJIbHBIM pa3fesinaM Kypca B cetu MHTepHeT;

*  BBINIOJIHEHHE UHAUBUAYAIbHBIX 33/JaHNH, HAIIPABJICHHBIX HA PA3BUTHE Y CTYACHTOB
CaMOCTOSITENIBHOCTY ¥ MHULIMATHUBBL. HIMBHUIyalIbHOE 3aJaHNE MOJKET MOIY4aTh KaK Kax bl
CTYJEHT, TaK 1 4YacCTb CTYJ€HTOB T'PYIIIbI.

B aktuBHOU hopme BeIMONHAETCS 00CyxkaeHHE TabopaTopHbIX (JIP) 1 KOHTPOIBHBIX
pabot ( KP).

OO1IMM BEKTOPOM M3MEHEHUs TEXHOJIOTUN 00yYeHUs JOKHBI CTaTh aKTUBU3ALIUS
CTYJI€HTA, MTOBBIIICHUE YPOBHS €0 MOTUBALIUU U OTBETCTBEHHOCTH 33 Ka4€CTBO OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMBbI

B mpouecce npoBeaeHus JEKIMOHHBIX 3aHITHNA U J1aOOPATOPHBIX pabOT MPAKTUKYETCS
IIMPOKOE HCIIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKHX CPEICTB (MPOEKTOPHI, MHTEPAKTHBHBIE
nocku, Mutepuer). C ucnonb3oBanreM MHTepHETa OCYyIIECTBISETCS JOCTYN K 0a3aM JaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM

[[J'Iﬂ Jiug € OIrpaHUYCHHBIMU BO3MOKHOCTAMHU 3I0POBbs IMPEAYCMOTPCHA OpraHU3anust
KOHchILTaI_II/Iﬁ C HCIIOJIB30BAHHUECM SHGKTpOHHOﬁ IIOYTHI.

4. OueHOYHbIE CPeICTBA /ISl TEKYLEro KOHTPOJISI yCIIeBAeMOCTH M POMEKY TOYHOI
aTTecTaluu.

OneHouHble CpencTBA A MHBAIMIOB M JIMII C OrPAHUYEHHBIMH BO3MOKHOCTSAMM
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX UHAWBUIYAIbHBIX TCUX0()U3UUECKHX 0COOCHHOCTEMH.

— TpUd HEOOXOJMMOCTH HHBAJIUAAM M JHMIIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
310pPOBbS MTPENOCTABIIAETCS JOMOJHUTEIBHOE BPEMs ISl IOATOTOBKH OTBETa HA3K3aMEHE;

— IIPH MIPOBEAECHUM MPOLEAYPHl OLIEHUBAHMS PE3YJIbTATOB O0YUEHUs MHBAIUIOB M JIMIL C
OTPaHMYEHHBIMH BO3MOYKHOCTSIMH 3J0POBBS NPENYCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIMBUAYAIbHBIMU OCOOCHHOCTSAMU;
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— TIpU HEOOXOAMMOCTH JUT OOYYAIOUIUXCS ¢ OrPAaHMYCHHBIMU BO3MOKHOCTSIMH 3/10POBBSI
U UHBAIWJOB TMPOLEAYypa OILECHMBAHUS pPE3YyIbTaTOB OOY4YEHUS 10 JAUCLUUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouemypa oneHUBaHHUS PE3yIbTaTOB OOYYEHUS WHBAIMIOB M JIMII C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 370pPOBBSl MO JUCHMIUIMHE (MOMYJIO) TNpEeAyCMaTpHBaeT MpPEeaOCTaBICHUE
uHbopmanmi B ¢GopMax, aAANTHPOBAHHBIX K OTPAaHUYEHUSM HUX 370POBBS U BOCTIPHUATHS
UHGOpMAIIHH:

JU7ist T ¢ HApYIISHUSIMUA 3PSHHS:

— B IeYaTHOM (hopMe YBEIIMYEHHBIM MIPH(PTOM,

— B JOopMe AIIEKTPOHHOTOJJOKYMEHTA.

Jlnst jan ¢ HapyleHus MM Cilyxa:

— B revaTHo# dopme,

— B OpMeE SIIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— B IevaTHo# dopme,

— B OpMe SIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa
00yJaronuxcs.

4.1. ®OH OLEHOYHBIX CPEACTB VISl NPOBEJeHUs TEKYLero KOHTPOJIs.

Tekymuii KOHTpPOJIb MO pa3fenamM JUCHUIUIMHBI OCYIIECTBJISETCS. B YCTHOW U
MUCbMEHHOM (opme Ha TabOpaTOPHBIX 3aHATHSIX W BKIIOYACT ClEAyolue BUIbI U (DOpMBI
KOHTPOJISi: BXOJHOM (IMarHOCTUYECKUM TECTOBBIM), TeKylmuid (yCTHBIH (pPOHTAIBHBIN,
MACbMEHHBIM, pEIICHHWE 3aJa4 W YOPAKHEHWM, MHUCbMEHHOE TECTUPOBAHUE, KOHTPOJIbHAs
paboTa), MPOMEKYTOUHBIHN (9K3aMEH).

Texymuii KOHTPOJIb YCIIEBAEMOCTH TPEACTABISIET COO0N MPOBEPKY YCBOEHUS YYEOHOTO
Marepuaia, peryiasipHO OCYLIECTBISIEMYIO Ha MPOTSHKEHUHU cemecTpa. K nocTonHcTBaM 1aHHOTO
THIMA OTHOCUTCS €ro CHCTEMaTUYHOCTh, HEMOCPEJCTBEHHO KOppeiHpymomas ¢ TpeOoBaHHEM
MOCTOSIHHOTO U HEMPEPHIBHOIO MOHUTOPHUHIA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPECTABIATH COOOM:

— YCTHBIN onpoc (TPYIIIOBON WX WHIUBUIYAJIbHBIN );

— NPOBEPKY BHIIIOJIHEHUS TUCbMEHHBIX JOMAIIHUX3aJaHUI;

— MpoBeIeHUE J1a00opaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TEeCTUPOBaHUE (MMMCbMEHHOE W KOMIIBIOTEPHOE);

— MpOBe/IeHNE KOJUIOKBUYMOB (B MUCHbMEHHOM WJIM YCTHOH (popme);

— KOHTPOJIb CAMOCTOSITENIbHON paboThl CTYACHTOB (B MUCHbMEHHOMN WIIM YCTHOH hopme).

[Ipu TekylieM KOHTPOJIE YCIIEeBAEMOCTH aKIEHT JIENIaeTCs Ha YyCTAaHOBJICHUU MOIPOOHOM,
pealbHOM KapTUHBI CTYIEHYECKHX JIOCTH)KEHHUH W YCIEUIHOCTH YCBOCHHS HUMHU Yy4eOHOU
MpOrpaMMbl Ha JTAaHHBIH MOMEHT BpeMeHH. lIpu 3TOM KOHTpOJI€ YUYUTBIBAETCS IOCEIIAEMOCTb
CTYACHTOM ayJUTOPHBIX 3aHSATUH (llelaeT OTMETKY B ayJUTOPHOM >KypHalie), OILIEHHWBaeT
YPOBEHb Y4YacTUsi CTYACHTOB B ayIUTOPHOHl pabdoTe, CTENEeHb YCBOCHUS HMHU Y4eOHOTO
Marepuaiga M BBISBISET HEAOCTaTKM B TMOATOTOBKE CTYAEHTOB B MLENAX JajJbHEUIIEro
COBEPIICHCTBOBAHUS METOJHMKHU TPENOJIaBaHusl NaHHOW AUCIMIUIMHBI M aKTUBU3AIUU PabOTHI
CTYIECHTOB B XOJI€ 3aHATUH.

[IpomMexKyTOUHBINA KOHTPOJIb - IK3AMEH.

WnauBuayanbHble KOHCYJAbTAlMM OOYYaIOUIMXCSl MPOBOAATCS €KEHelIeslbHO B (opme
auanora. Jlis aui ¢ orpaHUYeHHBIMU BO3MOYKHOCTSMHM 370POBbs MPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.
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Ilpumepnulii nepeuenb KOHMPOILHBIX ONPOCOB YCHIHOZ0 ONPOCA NO OMOEIbHbIM
memam oucyunaunsl (OK-1, OK-7, OIIK-4))
Tema 1: Bseoenue. Cmpoenue amoma u xumuveckas ces3v. Kiaccol neopeanuueckux
coeOuHeHUll
1. [Ipeamer U 0OBEKT U3YUCHUS XUMUHU.
2. [lepeuncnnure OCHOBHBIC 3aKOHBI XUMHUHU
3. HazoBuTe Ki1acChl HEOPraHUYECKUX COCTUHECHUH.

5. KBaHTOBO-M€XaHHUYECKasA MOJCIIb CTPOCHHS aTOMa.

6.KBanTOBBIE UKCcIa UX QU3NYECKUI CMBICI.

7. AtomHsble s, p, d, f -opOuTany.

8. [TpuHIUIIBI 3aTI0JHEHUE IEKTPOHAMH AaTOMHBIXOpOUTANIEH
9.ChopmynupyiiTe NepruoAMIECKHil 3aKOH.

10. Crpoenue nepuoandeckas cucrema snementoB /.M. Menneneesa.
11. T'eoxumuyeckas KiacCu(pUKAIMS FIEMEHTOB.

11. TlepeuncnuTte TUIIBI XUMUYECKONUCBS3H.

12.ITonstue o meroae BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

Uto Takoe TepMOAMHAMHUYECKasT cHcTemMa?

HazoBute THIIBI TEPMOAMHAMUYECKUX CHCTEM.

[Tepeuncnure GyHKIIMU COCTOSTHUSI.

Uto Takoe cTaHIapTHBIE TEPMOJIMHAMHYECKHE TTapaMeTpbl 0Opa30BaHMs BEIIECTB?
OOBICHUTH BO3MOJKEH I BEYHBII IBUTATEND.

Kakue peakiiuu Ha3pIBaIOTCS HK30TEPMUUYECKUE U SHAOTEpMUUecKue?

Kaxk onpenenuts BO3MOKHOCTh MPOTEKAHUSI XUMUYECKOU pEeaKInu?

Kaxkue hakTopbl BIUSAIOT HA CKOPOCTh XUMHYECKOM pEaKIiu’?

[Touemy noporocrosiiye KaTaau3aTopbl UCHOIB3YIOT B TEXHOJOTHYECKUX ITPOLIECCaXU
SKOHOMMKH MPEANPUATUI

Kaxk , ucnonb3yto [Ipunmnun Jle-1llaTense mis cMelennss paBHOBECHBIX TPOIIECCOBB
CTOPOHY BBIXO/JIa TPOIYKTA?

OO ~No b wWwPN P

S

Tema 3: Jlucnepcuvle cucmemst. Pacmeopul Heanekmponrumos.

[IpuBeauTe mpuMepsl TUCIEPCHBIX CUCTEM.

HazoBuTte cBoiicTBa (HU3MIECKUX CMECEH M XUMHUUYECKHX COCAMHCHHH.

OnuimuTe CBOKWCTBA PAaCTBOPOB.

W3 xakux cTaanii COCTOUT MPOIIECC PACTBOPEHHS.

Kakue gakTopsl BIUSIOT Ha IPOIIECC PACTBOPEHUS?

UeM oTIMYaIOTCS UAeaIbHbIE PACTBOPHI OT PEabHBIX ?

[Touemy BOJIHBIE CTPOUTENBHBIE PACTBOPHI PU pabOTE 3UMHEE, MOPO3HOE BpeMs HE
3amep3aror?

NogkrwdpE

Tema 4: Pacmeopwvl s1ekmpoaumos
1. Kaxkue BemiecTBa OTHOCSTCS K 3JIEKTpOIUTaM?
2. Tlouemy >IEKTPOJIUTHI POBOJAT TOK?
3. UYeM cHIIbHBIE AJIEKTPOJIUTHI OTIUYAIOTCSA OT CJIAa0bIX?
4. TloyeMy KOHCTaHTa JUCCOLIMALIMU HE IPUMEHNMA K CUIIbHBIM 3JIEKTpOJInTam?

Tema 5: Oxuciumenvro - 60CCIMAHOSUMENbHBLE PeaKyuu. INeKMpoXUMUIecKue ceotcmed
Pacmeopos.
1. Kak paccunTtaTh BO3MOKHOCTb IpoTekanusi OBP?
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2. Kak co3mars raapBaHMYECKUI DJIEMEHT, UMES OOMH BUA MeTajia?
3. TloueMm Heap3s MOJIYYUTb aKTUBHBIC MCTAJIJIbI U3 BOAHBIXPACTBOPOB
IIEKTPOJIUTUYECKUM ITyTEM?

Tema 6: Xumus snemenmos u ux coeounenull. Komniexcuoie coeounenus
1. Tlouemy mertasuibl 6aecTsT?

2. Tlouemy mMeTasuIbl MPOBOJAT TOK , @ HEMETAJIIBI - HET?

3. T'ne B mepuoanyeckoii cucreme anemeHToB J[.M. MeHieneeBa HaXoAsITCS METaJUTBI U
HEMETaJIbI?

I'eoxumudeckas KiacCu(pUKaIis IEMEHTOB

Kaxue BemiecTBa OTHOCATCSA K OPraHUYECKUM BEIIECTBAM?

UeM OTIMYAIOTCS NBOMHBIC COJH OT KOMIIJIEKCHBIX?

[Touemy KOMIUIEKCHBIE COTU SIPKOOKpAIIEHHBIE?

Kax onpenenuTs MarHuTHBIE CBOMCTBA KOMIIJIEKCOB?

© N O

Tema 7: Memoowl ananuza éewecme
1. Yem xumuueckue memoowvl AHAIU3A OMAUYAIOMCS OM PUBUYECKUX U PU3UKO-
Xumuyecxkux?

Ilpumepnutit nepeuens 1a60pamopHvIX padom no omoeaIbHIM MmeMaAM OUCUUNTIUHDL
(OK-7, OIIK-4)

Jlabopamopnasa paboma— >TO BaXXHBIA DSJIEMEHT y4eOHOTO Tmporecca. MiMeHHO Ha
TaKUX 3aHATUAX CTYIEHTHI MOJIYYalOT MPaKTUYECKUE YMEHHS U HaBBIKU pabOThl ¢ Ipubopami,
y4aTcsi CaMOCTOSITENIbHO MPOBOJUTH OMBITHI M JAENaTh COOTBETCTBYIOIIME BBIBOJBI IO HUX
pe3yibTaTaM, 4To, HECOMHEHHO, OyJeT crocoOCTBOBATH JIYUIIEMY YCBOEHHUIO U 3aKPEIUICHUIO.

Pesynbrarthl  nmabopaTopHBIX padboOT OQOPMIISIOTCS B OTYETHI 10 JIaOOPaTOPHBIM
npaktukymam. Otuer 1o  JaboparopHOW  paboOTe  COAEPKUT  TEOPETUYECKYID |
IKCTICPUMEHTAIBHYIO YacTh. B TEOpPETHYECKOH YacTH H3JIAraloTcsi TEOPETUYECCKHE OCHOBBI
M3yYaeMbIX XUMUYECKUX TPOIECCOB. B 3KCIIepUMEHTATbHOW YacTH MPUBOIUTCS 1I€JTb, HA3BAHHUE
¥ METOJMKA BBIMIOJIHEHUSI XUMHUYECKOTO OTbITa. [Ipu HEOOXOMUMOCTH MPHUBOIATCS PAcUEThl U
COCTABJISIFOTCS. YPAaBHEHUS XUMHUYECKUX peakuuii. B KoHIe Kaxmoro ombita (GopMmyaupyercs
BBIBO/I.

Kputepuu orieHrBanus 0TYETOB MO J1a0OPAaTOPHBIM paboTaMm:

— OLICHKa “3ayTeH0” BBICTABIISACTCS CTYACHTY, €CJIM OH IIPAaBUJIIBHO ITPUMCHACT
TCOPECTHUYCCKUC TIOJIOKCHUA KypCa IIpU PpPCHICHUHU MPAKTHYCCKUX  BOIIPOCOB, BJIAACCT
H606XOI[I/IMBIMI/I HaBbIKaMHU U IIPUCMAMHU X BBIIIOJIHCHU A

— OILIEHKA ““HE 3aUTEHO” BBICTABIISIETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEIbHOU
4acTH OPOrPaMMHOTO Marepuaia, B J1a0OpaTOpPHOM MPAKTUKyME IOMYCKAeT CYIIECTBEHHBIC
OIMOKHU, 3aTpyAHsieTcs OOBSICHUTh pPACYETHYI0 dYacTh, OOOCHOBaTh BO3MOXKHOCTH ee
peanu3anuu, a Takke HEYBEPEHHO, C OONBIIMMHU 3aTPYAHEHUSIMH BBITIONHSET 3a/laHUs WA HE

CIIPaBJIACTCA C HUMH CAMOCTOSTCIIBHO.

Jlabopamopnas paboma Ne. 1.OcHogHble KNacchl HEOP2AHUYECKUX COCOUHEHUL

3HaKOMCTBO C TEXHUKON Oe3omacHOCTH Tpu paboTe B XUMHUYECKOW IabopaTtopui.
Jlnarnoctuueckoe TecTupoBaHue. [Ipu BbIMOTHEHHH J1a0OpaTOpHOW pPabOTHI HU3Y4YaAIOTCS
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHHUH U CIOCOOBI UX MONyuyeHUsl. Y MEHUe
OCYIIECTBUTD LIETIOYKU MPEBPALLEHUH.
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KonTtponsHoii padote Nel o Teme: «OCHOBHBIE MOHATHS U 3aKOHBI XHMHI
Jabopamopnas paboma Ne2: Cxopocmeb XumMuyeckux peakyuii U XuMuieckoe pagHosecue

[Ipu BbImONHEHMH  JabOpaTopHOM  pabOTBHl  W3y4yaeTcss 3aBHCHMOCTb  BIUSHHA
KOHIICHTPAIIUU PEarupyromux BEIeCcTB, TEMIepaTyphl, KaTalu3aTopa Ha CKOPOCTh XUMUYECKOH
peaknmMy, a TaKKe BIMAHUE KOHICHTpPAlMM Ha XHMHYECKOe paBHOBecue. Pemenue 3amau.
TectupoBaHue TeEME 3aHSTHS.

Jlabopamopnasa padoma Ne3. IIpucomosnenue pacmeopos 3a0aHHO KOHYEHMPayuu.
Tumpoeanue.

[IpuoOperaroTcss yMEHHSI TPUTOTOBJICHHS PACTBOPOB 3aJaHHOW KOHIIEHTPALUU TIO
pacyeTy Macchl BEIIECTBA, HEOOXOAUMOMW JUIsi MPUTOTOBIICHUSI pacTBopa (MOJISIpHAs, MaccoBas
noJis). TOYHOCTH TPHUTOTOBJIICHHS PACTBOPOB OINPEACISIETCS 10 HM3MEPEHHUIO0 IUIOTHOCTHU
KUJKOCTEH C TMOMOIIBI0 apeomeTpa. TUTpoBaHWE MOTYyYEHHOTO pacTBopa. O3HAKOMIIGHHE C
TEXHUKOMW KHUCIOTHO-OCHOBHOTO THUTPOBAHUA pPAaCTBOPOB C HEU3BECTHOM KOHLEHTpAIMEN
pacTBopeHHOro BemecTBa. Pemenue 3anau. KontponasHas padora Ne2 o teme: «PacTBophi».
Jlabopamopnasn paboma Ne 4 Dnekmpoaumuueckas OUCCoyuayus u 2UOPoaU3 colell.

DopMHPYIOTCST YMEHHUsI pabOTHl C PACTBOPAMM dJIEKTPOJUTOB. M3ydaeTcss BiusHUE
KOHIICHTpAIlUM Ha CMEIIEHHEe paBHOBecus ciaboro anekTposnuta. [IpuoOperaercss HaBBIK
onpenenenuss pH pacTBopoB cosiell, CMEIIEHHE PABHOBECUS THPOJIM3a COJIEH. 3HAKOMCTBO CO
cBoiicTBamMu Oy(epHBIX pacTBOPOB.

Jlabopamopnas pavoma Ne 5. OkuciumenbHo-60CCMAHOBUMENbHBLE PEAKYUU.

O3HakoMJIEHHE C pacTBOPAMHU TUIMYHBIX OKHCIHMTENEH W BOCCTaHOBUTENEH. 3ydueHue
YCJIIOBUH TPOTEKAHHS M CPebl HAa MPOTEKAHWE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
O3znakomienue ¢ tunamu OBP. Cocrasnenne ypasuennit OBP: a) Merox siekTpoHHOro Ganamca; 0)
METOJI 3JICKTPOHHO-HOHHOTr0 Oananca. TecTUpOBaHUE MO TEME.

Jlabopamopnasn paboma Ne6. Odwue ceotlicmea Memanios, HemMemaniios U ux coOeOUHeHUl.
dopMmupoBaHHEe YMEHHH pabOThI HEMeTaUlaMH H UX COCAMHEHHsSMHU. M3yueHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB HEMETAJIJIOB U UX COCAMHEHUM.

dopmupoBaHue yMEHUN pabOThl C MeTaJlJIaMH MPU UX PACTBOPEHHH B BOJE, pacTBOpax
KHCIJIOT, IIEJI0Yei, Mpu CIUIaBIeHUU. 3yduTh KHCIOTHO-OCHOBHOM M  OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIN XapaKTep BaXXHEUIINX COCTMHEHUN METAIJIOB.

Jlabopamopnas paboma Ne.7 Xumuueckue memoowvl ananuza éewecms. Kauecmeennvle peakyuu Ha
KamuoHbl AHUOHbI.

O3HakoMJIeHHE ¢ XUMUYECKUMU METOJaMU aHajln3a BellecTB. KauecTBEHHbIE peakuu Ha
KaTUOHbl. M3ydeHue NpOAYKTOB B3aMMOJCHCTBHS MX C KAYECTBEHHBIMM AHHOHAMH.
@opMHpPOBaHKUE YMEHUS ITPOBOIUTH KAU€CTBEHHBIA aHAIN3 BEIIECTB.

O3HakoMJIEHME C KAayeCTBEHHBIMHU pEAaKUMSAMU Ha aHUOHBL. M3ydeHue mnpoIyKTOB
B3aUMOJCICTBUS HX C KAueCTBEHHbIMM HOHaMU. DOpMHpPOBAHHE YMEHUS IPOBOAUTH
KaueCTBEHHBIN aHAJIU3 BEIIECTB.

Jabopamopnasa paboma Ne8. Onpedenenue sxrecmxocmu 00bl.

[IpoBenenue HaydyHO-HCCIEAOBATEILCKON PabOTHI MO M3Y4EHHIO OOIIeH W BpEeMEHHOM

KECTKOCTU BOJBL..

Ipumepnotit mecm no omoenvnvim memam oucyunaunst (OK-1, OK-7)
JluarnocTuyeckoe TeCTUPOBAHME.
Ero nens - onpeneneHne UCXOIHBIX 3HAHUN U OCOOCHHOCTEH MBIIUICHUS CTYJICHTOB IS
KOPPEKTUPOBKHU COJIEP>KaHUs Kypca, GOPMUPOBAHUS TPACKTOPHH O0YUEHUSI.

Tecr JJIsL BXOAHOI'O INAarHOCTUYCCKOI'0 KOHTPOJIA

XUMUsA U3y4aer ...

Mo — 3710 ...
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XMMHUYECKOE BEIIECTBO — ITO ...

Hepe‘-H/ICJII/ITC OCHOBHBIC 3aKOHbI XUMHUU.

YKaxxute BaxXHEHIINE TEOPUH, COCTABIISIOIINE OCHOBY XUMHUH.

J4 K] NEPCUUCIICHHBIX SIBJICHUN BBI6epI/ITe TO, KOTOPOC HEJIb34d OTHCCTU K XUMHWYCCKUM:
— pacTBOpPEHHE COJIU B BOJIC;

— CBEPTHIBAHUE KPOBU;
— B3pbIB IUHAMUTA;
— pazzeneHne H30TOMOB ypaHa ¢ MOMOIIBI0 TU(y3nn.

[Ipocteitmas (smnupuyeckas) Gopmysa yKa3bBaer ...

XUMUYECKUH AIIEMEHT XapaKTePU3YETCH ...

[Tox HOpMaIBHBIMU YCIOBHUSAMH B XUMUU MOJPa3yMEBAIOTCS CIEAYIOIINE YUCIECHHbIE 3HAUECHUS
TEeMIIepaTypbl U IaBJICHUS ...

CKOJIBKO aTOMOB BOJIOpOJa COAEPKUTCS B 224 11 OyTaHa npH H.Y.?

CKONBKO U KaKUX dIeMEeHTapHBIX YacTUI] 00pasyloT aTtoM n3otomna dpropa °F?

OHpGHGJ’II/ITe KBAHTOBBIC YHUCJIA, OITMCBIBAIOIINE COCTOSIHUEC BAJICHTHOI'O 3JICKTPOHA aTOMa
BOJ0POaAa B OCHOBHOM COCTOSIHUH.

OHpGHGJ’II/ITC BAJICHTHOCTB U CTCIICHb OKHUCJICHHA aTOMa a30Ta B MOJICKYJIC a30THOM KHUCJIOTEL.

Y10 Takoe XUMHUYECKas CBI3b?

XuMHudecKasi peakiys 0053aTeIbHO COMPOBOK/IACTCS BBIICTICHUEM WJTH TIOTJIONEHUEM SHEPTHH,
MTOCKOJIBKY ...

[IpuBeaurte GopmMyiibl COEIUHEHUH, UMEIOLTHX:
a) KOBAJIEHTHYIO HEMOJIIPHYIO CBS3b,

0) KOBaJICHTHYIO MOJIIPHYIO CBSI3b,

B) HOHHYIO CBSI3b,

I') OZIHOBPEMEHHO HOHHBIE U KOBAJICHTHBIE CBA3H.

[IpuBeauTe NpUMeEpPHI SKZI0TEPMUUECKUX PEAKIIHA.

B xakux eauHUIIaX U3MEPAETCS CKOPOCTh XUMHYECKON peakiuu?

Ot kakux (haKTOPOB 3aBUCHUT CKOPOCTh XUMHUYECKOUN peaKIuu?

Kakue BelecTBa Ha3pIBaOT KaTAIM3aTOpaMu?

XuMudeckue pE€aKknun, MpOTCKAOUIUE B IIPOTUBOIIOJIOXKHBIX HAITPABJIICHUAX, HA3BIBAKOTCA ...

Kax npurorosuts 100 r 10% pactBopa caxapa?

BHGKTpOJ'II/ITH — 9TO JIIOOBIE BCIICCTBA, KOTOPHIC ...

K cunpabIM SJICKTPOJIMTAaM OTHOCATCA ...

Boanblii pacTBOp cotv UMEET LIET0YHYIO CPEy, €CIH coJlb 00pa3oBaHa ...

Kakne PEAKIIMKU OTHOCAT K OKUCIIUTCIIBHO -BOCCTaHOBUTEIILHBIM ?

K BasxHEHIINM OKUCIMTENSIM OTHOCSTCA ...

Ha xakue nBa THMIa MOXKHO moapasaciinTb BCC XUMHUYCCKUC BeH_IeCTBa?

OHGHKI/I mo TCECTUPOBAHUIO IJIsI BXOJHOI'0O AMArHOCTHYCCKOI'O  KOHTPOJIA HC
BBICTABJIAIOTCA, TAK KaK OH HPCAHA3HAYCH I KOPPCKTUPOBKHU JICKIMOHHOI'O KYypcCa,
J'Ia60paTOpHHX 3aHATUN U HHAUBUAYAJIbHBIX 3aJaHuM C YUYCTOM YPOBHS IIOATOTOBKH CTYACHTOB.

TecTtupoBanusi no reme: Bgedenue. Cmpoenue amoma u xumudeckas céasw. Knaccul
HeopeaHu4ecKux coeOuHeHul

1. YcraHoBuTE COOTBETCTBUE MEXTYy(HOPMYIION YaCTUIIBI U €€ IIEKTPOHHOM KOH(pUTypaluen.

OOPMVYJIAYACTHUILIBI OJIEKTPOHHA

KOHOUT'YPALIMA
A) P38 1) 1s22s22p®3s23p®
B) P? 2) 1s%2s22p%3s23p°
B) P* 3) 1s22s22p°3s?
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r) p+ 4) 1s°2s22p°®

2. MloHHasi CBSI3b OCYIIECTBISIETCS B BEIIECTBE, (POpMysa KOTOPOTO

) Ho
2) NaCl
3 Li
4) He
3. YcTaHOBUTE COOTBETCTBHE MEX/Ty HA3BaHUEM COCTUHEHHUS M BUIOM XUMUYECKOH CBSI3U
HA3BAHUE COEAMHEHUA BUJ CBA3U
A) amoMuHUi 1) nonHas
b) xnmopun xanpuus 2) KOBaJICHTHAsI HEMOJISIpHas
B) xnop 3) xoBaJIeHTHas MOJIApHAs
I') ammuax 4) metannnyeckas

4. YKaxxuTe eIMHUIlY U3MEPEHUs] KOJIMUYECTBA BELIECTBA!

) r
2 Momb
3 «kr
4 aem.
5. U3 nmpuBeneHHBIX HIDKE (POPMYIT cosiel BBIOEPUTE KUCTYIO COJIb:
1) KzS04
2) NaH2PO4

3) (NH4)2[Fe(S0s4)2]
4) [(Cu(OH)].CO3

6 .YcTaHOBHTE COOTBETCTBUE MEXKy Ha3BAaHUEM BEIIECTBA M KJIACCOM (TPYIIION) BEIIECTB, K
KOTOPOMY OHO TIPUHAJIICHKHUT.

HA3BAHUE BEIIECTBA KITACC(I'PVYTIITA)
BEHIECTB

A) THIPOKCHT ATFOMUHUS 1) xucnas coyb

b) runpoxapOoHaT KaabIus 2) KHCIIOTa

B) cepoBomopo ( pactBop) 3) ocHoBaHuE

I') runpokcua HaTpust 4) ambOTEpHBIA THIPOKCHU]T

5) cpenHsist coJib

7. Ilpy HOPMAaJIBHBIX YCIOBHSIX 2 MOJIb KHCIIOPO/a 3aHUMAaeT 00beM (B JTUTPax), paBHbII

1) 11,2

2) 44,8

3) 112

4) 22,4
8 B peakuuto ¢ ceproit kuciotoi Berynuio 20 r rugpokcua HaTpusi. PaccuuTaiite Maccy
obpaszosasiietics conu. (2NaOH + H2SO4 = NaSO4 + 2H-0)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hanmmwure YpaBHCHUA peaKHHﬁ, C IOMOMIBIO KOTOPBIX MOKHO OCYHICCTBUTD CIICAYIOIINC

MpeBpaIIECHUS:
Fe — cynndar xenesza (III)— ruapockun xenesa (II1)— Fe 20 3

10. 3agana cienyromiasi cxema MpeBpAIICHHU BEIIECTB:
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+X +Y
CO.>K2C0O3-> KHCO3
Ornpenenure, Kakue U3 yKa3aHHBIX BELIECTB SBJISIOTCS BellecTBaMu X U Y.
1) KCl(p-p)
2) K20
3) H2
4) HCl(n30bITOK)
5) CO2 (p-p)
3anumuTe B Ta0IHIly HOMEpa BRIOPAHHBIX BEHIECTB 10 COOTBETCTBYIONIUMHU
OyKBaMH.

N ~— ~—

X Y

Kpumepuu oyenxu mecma: npaBwibHbIX 0TBETOB 90-100% - «otimuaraO», 0T 75 % 10 90%—
«xopotio», ot 55 % 10 75%— «ynoBIETBOPUTEIBHOY», MEHBIIE 55 % - «HEYAOBIETBOPUTEIHHO.

TeCTI/IPOBaHHﬁ Imo TeMe: CKOpOCmb Xumudeckux peam;uﬁ u Xxumuveckoe pasroeecue

1 VYka3aTh MaTeMaTHYECKOE BBIPAKEHUE CKOPOCTH MPSIMOM PEaKIHH:
3Fe + 4H20 (1) «Fe304+ 4H>

1) o=k[Fe]’[H0]% _ 2) v =k[Fe] [H0]; ~ 3)9=k[H0]"4) 0=
[Fe]*[H20]*; 5) v = k[Fe] [H20]°

2. Kak u3MeHHUTCS KOHIIEHTpAIHs Kax0ro KommnoHeHTa B cucreMe N2 +3Ho—-2NH3 mpu
YBEITMYCHUH KOHIICHTPAIUU a30Ta.

1)yBenuuuTcs, [NH3] yBenuuunTcst;2)yMmeHbIIUTCS, [NH3] ymenbmurcs;
3)yMeHBIIHTCH, [NH3] yBenmuuntcs;4)yBeanaurcs, [NH3] ymensmmurcs;
S)yMEeHBIIUTCS [NH3] e m3menuTcs.

3. Kak noBimsieT MoBBIIIICHUE JTABICHUS HA COCTOSHIE XUMUYECKOTO PaBHOBECHS B
cucteme: C + HxO(mmap) < CO +Hz
1) paBHOBECHE CMECTUTCS BIIPABO; 2) paBHOBECHUE CMECTHTCS BIICBO;
3) paBHOBecHE HE HAPYITUTCS.
4Kak moBiHsieT TOHWKEHUE TEMIIEPATYPhl Ha COCTOSTHUE XMMHUYECKOTO PABHOBECHSIB

cucreme:2NO + O« 2NO2; AH<0
1) paBHOBecHe HE HAPYIIUTCS;2) PABHOBECHE CMECTHTCSI BJICBO;
2) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu oyenxku mecma: npaBuibHbIX 0TBETOB 90-100% - «otnmuuno», oT 75 % 10 90%—
«xopowoy», oT 55 % 10 75%— «yn0oBIETBOPUTENBHO», MEHbIIE 55 % - «HEYAOBIETBOPUTEIHHO

TECTI/IPOBaHHﬂ mo TeMe: OKucaumenbHo-60CCMano8UmMebHble peakyuu

1. K xakomy TUITy peakiuii OTHOCHUTCS JaHHAasl peaKus?
KOH+C12; —KClO3+ KC1 + H20

l) peaknus MEKMOJICKYIIAPHOTO OKHUCIICHUS — BOCCTAHOBJICHUS;

2) peakiysi BHYTPHMOJICKYISIPHOTO OKHCIICHUS! — BOCCTAHOBIICHHS
3) peakuys JUCIPOTOPLUHOHHUPOBAHHMS.
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2. ATOMBI KaKoTO 3JIEMEHTA, U3MEHSISI CTETICHb OKUCIICHHS, OKUCIISUTHCH B PEAKITHH:
Pb(NO3)2 — PbO + NO2 + O2
1) cBuHIIa; 2) a30Ta; 3) KKCAOpOa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPOIa.
3. CkoJIbKO 31eKTpOHOB oTaaeT noH Cr’* B peaxiuu:

Cr* + Bz + OH — CrOf” + Br + Hz0
1) 1;2) 2;3) 3; 4) 4;5) 5.
4. CKOJBbKO MOJIEKYJ a30THON KHCJIOThI YUaCTBYET B KAUE€CTBE OKUCIIUTENS BPEAKIUH:
FeS + HNO3—Fe(NO3)3 + S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B Kakoii cpejie OCYIIECTBISETCS PEAKIlHsl, IPOTEKAIOMIAs TOCXEME:
MnO;+ KC103+ ... -5 KaMnOs+ KC1 +...

Kpumepuu oyenxu mecma: npaBwibHbIX 0TBETOB 90-100% - «otimuanaO», 0T 75 % 10 90%—
«xoporio», oT 55 % 10 75%— «ynoBIETBOPUTEIBHOY», MEHBIIE 55 % -«HEYAOBIETBOPUTETHHO.

Ipumepvr Konmpowvhvix pabom no omoenvhovim memam oucuunaunst (OK-1, OK-7)
K ¢opMam mNHCEMEHHOTO KOHTPOJII OTHOCUTCS KOHMPOAbHAS paboma, KOTOpas

SIBJIIETCS OJJHOM M3 CJIOXKHBIX (POPM NMPOBEPKH; OHA MOYKET MPUMEHSATHCS IS OLIEHKH 3HAHUH 10
0a30BbIM M BapHAaTUBHBIM IUCHMIIMHAM BceX IUKIOB. KoHTpoibHass paboTa, Kak MpaBuUIIo,
COCTOUT M3 HEOOJBIIOTO KOJWYECTBA CPETHUX IO TPYAHOCTH BOMPOCOB, 3aJlad WM 3aJaHU,
TpeOyIOMMX NOoNCKa 000CHOBAaHHOIO OTBETA.

Bo Bpems npoBepkH 1 OIIEHKH KOHTPOJIBbHBIX MUCHbMEHHBIX Pa0OT MPOBOIUTCS aHAIN3
pe3yIbTATOB BBHITIOJIHECHUS, BBISBIISIOTCS TUITHYHBIC OIIMOKH, 8 TAK)KE IPUIHHBI UX TTOSIBIICHHS.
KonTtponbHas paboTa 3aHUMAaeT 4acTh y4EOHOTO 3aHATHSI C pa300POM MPABUIBLHBIX PEIICHUI
Ha CIIeYIoIIeM 3aHsATHHU. [lepeueHb MPUMEpHBIX KOHTPOJIBHBIX PA0OT MPUBEICH HIDKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas c6s3v. Knaccovl neopeanuyeckux
coeouneHull

Koumponsnan paboma Nel . Tema: Beeoenue. Cmpoenue amoma u xumuueckas cesa3v. Knaccol
HeopeaHuyeckux coeOuHeHull

1. BeraucinuTe MOJSIPHYIO MacCy SKBHBaJIeHTa MeTaiuia, eciii 0,2 T ero BEITCCHIIIH U3
KUCIOTHI 78 MJ1 Bogopoa, usmepenHoro npu 17 °C u naBinenuu 98642 I1a.

2. Bbruucnute MOJISIpHYIO Maccy rasa, eciau Macca 280 mi ero npu temreparype 21 °Cu
nasiennu 2.026-107 11a paBHa 0,65T.

3. T'me comepxutcs Ooinbine Mmosekyn: B 1 1 xiopa npu 23 °C u naBnenuu 98 500 Ila nnu B
1 m oxcupa yrinepoaa npu 55 °C u nasnenun 10 600 Ila?

Koumponvnasn paooma Ne 2. Tema: /[ucnepcuvle cucmemol. Pacmeoput He
NEeKMPONUMOS.

1. BbIuucnuTh MOJISIPHOCTH pacTBopa ¢ MaccoBoi noneit H2SO4 15%, ITnotHocts 15%
pactBopa H2SOg4 paBna 1,1 r/mi.

2. K 150r pacTBOpa ruipoKcuia Kajaus ¢ MaccoBoi noJeit 6% mnodasumu 9 r KOH.
OmnpenenuTs MaCCOBYIO JOJIIO IIEI0YH B TOJTYyYEHHOM PaCTBOPE.

3. Ompenenurs Maccy pacTBopa THIPOKCHIA Kajius ¢ MaccoBol noneil 20 %, KOTOpYo
HeoOxoauMo npubaButh K 200 1. pacTBopa ¢ MaccoBoit fosuei 70%, uroOsl momyTs50%
pacTBop.

22



4. [Tns neiitpanusanuu 20 M KOH notpebosanock 1o6asuth 15 M 0,3 H

Kpumepuu oyenku xoHTPOIBHBIX paboT:

— OILICHKA “3a4TE€HO”’ BBICTABJISIETCSI CTY/IEHTY, €CJIM OH MPAaBUIBHO IPUMEHSIET
TEOPETUYECKHE MOJIOKEHNUS Kypca IIPU pEeLIEHUH IPAKTUYECKUX BOIIPOCOB U 3314, BJIAJIEET
HEOOXOAMMBIMU HaBBIKAMU M TPHUEMAMH UX BBITIOJHEHHS,;

— OLICHKA ““HE 3aUTEHO”’ BBICTABIISIETCS CTYJICHTY, €CJIM OH HE 3HAaeT 3HAYUTEJIbHOM YacTH
[IPOrpaMMHOTO MaTepualla, B paCde€THON YaCTH KOHTPOJIbHOM pabOThl AOIYCKAET CYIIIECTBEHHbIE
OLIMOKH, 3aTPyIHACTCS OOBSICHUTH PACYETHYIO YaCTh, a TAK)KE HEYBEPEHHO, C OOJIBIINMU
3aTPYAHECHUAMU BBIIOJIHSET 3aJaHUS WIM HE CIIPABISECTCA C HUIMHU CaMOCTOSTEIIBHO.

Ilpumeput 3a0a4 no omoenbHbIM memam OUCUYUNTUHDL
(OK-1, OK-7, OIIK-4)
Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas césaswv. Knaccol neopeanuueckux
coeouneHull
1. Hammucatp nekTpoHHBIE OPMYIIBI XUMHUYECKUX COSTMHEHUN
2. OCyIIecTBUTH IENOYKA TTPEBPAICHHH:
Mg - MgSO4-Mg(OH), - MgCl,
Fe 03— Fe 2(S04)3 - Fe(OH)3 - Fe 2,03

CuO - CuS0O4-Cu(OH), - CuO.

3aoauu no meme: OcHogHble NOHAMUS U 3AKOHBL XUMUU.

e  CKOJIBKO T COJIM 00pa30BaJIOCh TP B3aUMOJICHCTBUSA 2,24 11 YTIIEKHUCIIOTO rasa,
W3MEPEHHOTO MPU HOPMAJIbHBIX YCIOBUSIX C THAPOKCUIOM HATpHsl . OTBETOATBEPAUTE
pacuyéTroM M Ha30BUTE MOJYYECHHYIO COJIb.

e Kapb6onarHas rmi€HKa Ha MOBEPXHOCTU CTPOUTENBHBIX U3JIEIHUMA, U3TOTOBICHHBIX C
WCIOJIb30BAHUEM H3BECTH, Pa3pyILIAETCs BO BIIAXXKHOM BO3/yXe, COAepKalleM H30bITOK
YIIEKHUCIIOTO Ta3a, ¢ oO0pazoBanueM ruapokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOJIBKO KT THUJIpOKapOOHaTa Kalbls 00pa3yeTcs Mpu pacTBOPEHUH S Kr kapOoHaTa
kanpiust OTBET MOATBEPIUTE PACUETOM.

e  HekoTopslii aieMeHT 00pa3yeT KUCIOPOAHOE coeMHEeHHE, coneprkamiee 31,58%
KHCIIOpOoia. BEIYHCINTDh MOJISIpHYIO MacCy KBUBAJICHTA DIIEMEHTA.

2. C u 784 mm.pr.cT. Beaenutcs npu pasnoxkenuu 490 r KC1O3?°Ckonbko JUTPOB
kuciopoja mpu 21

e . Hekotopoe coenunenue coaepxkut 46.15 % yranepoaa, octanbHoe — a30T. [InotHoCTh
o Bo3AyXy coctasiseT 1,79. Haiitu monekynsapHyo GopMynycoeInHEHHUS.

¢ BrluncnuThk NponeHTHOE COJIep:KaHne METaHa B CMECH €T0 ¢ KHCIOPOJIOM, €CIH
W3BECTHO, UTO 36 MJI ra30BOIl cMecH MOCIe CrOpaHusi MeTaHa COKPaTUIIOCh B 00beMeHa
1,8 mi.

e MouJsipHas Macca SKBUBaJIEHTa MeTasuia cocTaBisieT 56,2. BeluncauTh NpoLeHTHOE
COJIEpKaHME METaJIa B €r0 KUCIOPOJHOM COEIUHEHUH.

Tema 3: ﬂuCI’lepCHble cucmemal. Pacmeopbl HEINEeKMpOoaIUmoe.

1. CkonbKo rpaMMOB XJIOpHJIa Kalus cieayer 106aBuTh K 450 r 8 %-ro pactBopa 3T ke cou
Juist mostydenus 12 %-ro pactBopa?

2. Cxonbko mi 10 %-Horo pactBopa cepHoit kucnoTsl (p = 1,07 r/mi1) Tpedyercs s
HENTpaJIu3aluu pacTBOPa, COAEpIKaIIEro 16 r rugpokcua HaTpust?
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3 . Ckonbko BoJbI Ha/l0 MPHIHTH K 80 %-My pacTBOPY CEpHOM KUCIIOTHI, YTOOBI MOJIYIHUTD 2 JT
6M pactBopa?

4 . Cmemamu 2 11 60 % ceproit kucioTsl (p = 1,5 r/mi) ¢ 3 1 17,4 % pacTBopa 3TOM )KEKHCIOTHI
(p = 1,12 r/mn). HaiinuTe mpoNeHTHYIO KOHIIEHTPAIUIO TIOJy4EHHOTO PacTBOpa.

5. Ckonbko BoJbI Hajo pubaButh K 1 kr 50%-ro pactBopa ans nomydenust 10% -ropacropa?
6. Cxousbko mi 0,25 H pacTBOpa COJSIHOM KUCIOTHI HEOOXOJMMO IPUJIUTH K PAaCTBOPYHHUTpATa
cepebpa s mosryuenust 0,373 T xiopunga cepedpa?

7. Cxonbko BoAbl Hano0 npuinTh kK 40 M 27,1 %-ro pactBopa xiopuaa ammonus (p = 1,075
r/mi) g nonmydenus 0,8 H pacTBopa 3TOH ke comm?

4.2. ®oHJ OLIEHOYHBIX CPE/ICTB ISl MPOBeeHUs MTPOMEKYTOUHON aTTeCTAMI
Hrorosoii popmoii KOHTpoIIst chOPMHUPOBAHHOCTH KOMIETEHIIUH Y 00Oy4arouxcs 1o
JTUCHMIUIMHE sBJsieTcs 9k3aMeH. OH CIyKUT (OpMOM MPOBEPKHU YCHEIIHOTO BHIMOIHEHUS
CTYIAEHTaMH JJabOpaTOpHbIX pabOT U YCBOEHHUS y4eOHOTO MaTepHaa JIEKIIMOHHBIX 3aHATHI.

Bonpocut 015 noozomosku k sxzameny (OK-1, OK-7, OIIK-4)
1.CtexuomeTpuyecke 3aKOHbl XUMHUHU UX POJIb B COBpeMeHHOM xumui. [IpoGiemsl s3xooruu.
2.BoJIHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 371eKTpoHa.

3. OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUH CTPOCHHUSI aTOMA.

4.KBaHTOBBIC UHCIa. ATOMHEIE S, P, d, f - opOuTamm.

5. IIpuHIMIIBI 3aTI0JTHEHUE JIEKTPOHAMHU aTOMHBIX OpOUTaseH.

6. [leppoamuecknii 3akoH. [leprnoauueckas cucrema snemenToB .M. Menneneesa.
I'eoxumuueckas kiaccupuKanus 3JI€MEHTOB.

7. Xumnueckad cBsa3b. [Torsatue o metone BC u MO.

8. KoBsanentHas cBsa3b. CBOIICTBA BEIIECTB C KOBAJIEHTHOMN CBS3bIO.

9. MoHHas CBA3b. DNEKTPOOTPULIATEIILHOCTHIIEMEHTOB.

10.BonopoHas cBsA3b 1 €€ CBOMCTBA.

11. CBsa3p B MeTaiuiax. CBOMCTBA BEIIECTB C METAJUIMUECKON CBS3EIO.

12.Tunbl KpUCTAIIIMYECKUX PEIIETOK U CBOMCTBA COCAMHEHHUM.

12.30ouHas Teopusi. [IpoBOAHUKHN TOKA U TUAIECKTPUKH.

13. Tepmonunamuyeckue cucteMbl. QyHKINUN COCTOSIHUS. DHTAIBIUS, SHTPOIIHS,BHYTPEHHSIS
SHEPrUsl — apamMeTpsl COCTOSIHUSA BenlecTB. CTaHIapTHbIE TEPMOJIUMHAMHYECKUE TTapAMETPhI
00pa3oBaHUs BEUIECTB.

14.TTepBbIit 3aKOH TEPMOIMHAMHUKH.

15.0nepreruueckue 3pPexTsl XuMudecknx peaxiuii. Tepmoxumudeckue ypaBHeHU. 3aKOH
I'ecca u ero ucnosib30BaHUE AJI1 TEPMOXUMHUUYECKUX PACUETOB.

16.ITonsitue 00 sHTpONIHH. DHTpoHUS (ha30BOTO Mepexoaa. Bropoii 3akOHTepMOIUHAMUKHY.
17.M306apHO-U30TepMUUYECKHI OTeHIIMAN (3Heprus [ 'uboca). HanpapiieHue npoTekaHus
XUMUYECKUX PEaKIUil.

18. CxopocTh XUMHUYECKOU peakiuu 1 (DaKTOPbI Ha €€ BIUSIOIINE. 3aBUCUMOCTbCKOPOCTH
peaklMu OT KOHLIEHTPAlUU. 3aKOH JACUCTBYIOIIUX Macc.

19. 3aBucuMOCTb CKOPOCTHU peakiuu oT Temneparypsl. [Ipasuno Bant-I'odda.
20.ITonsTe O TEOPUM AKTHBUPOBAHHOIO KOMIUIEKCA. DHEPI'Hsl aKTUBALUH.
21.'oMOTEHHBII U TeTepOreHHbIN KaTann3. ABToOKaTannu3. DepMeHTaTHBHbBINKATAIN3.
22.O0patumble 1 HeoOpaTUMBbIe peaklui. Xumuueckoe paHoBecue. [Ipunimn Jle-11larense.
Cwmemenue paBHoBecusi. KoHCTaHTa paBHOBECHS M (DaKTOPHI Ha €€ BIUSIOLIHE.

23. J[lucniepcHble cucTeMbl U uX Kiaccupukanus. [ToHaTus o0 uieanbHbIX HpeaTbHbIX
pacTBopax.

24. Xumunyeckas teopus pactBopoB J[.1. MenneneeBa. OGmue cBOHCTBa pacTBOPOB.

25. 3axoHsb! Payms.
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26. Ocwmoc. 3akon Baut-I'odda. Ocmoc B mpupoae. M3oTornueckuit KoappuineHT.
27.IlpencraBieHne 0 MEXaHU3ME AIEKTPOJIUTHICCKON TUCCOIIUAIIUH B BOHBIXPACTBOpaX.
28.Crernenp auccoruanuu u (hakTopel Ha €e BIUsIoNIe. 3akoH pazbasnenus OcBalibaa
29.KoHcTraHTa qucconuyanyy 1 (pakTopsl Ha €€ BIUSIONIUE.

30 Bopa ee pons B ipupoe. Monnoe npousseaenue Boabl. Bomopoausiii mokazarens ( PH )
pacTBopa.

31. BydepHubie pacTBOpHI U UX CBOWCTBA. VX poJb B IpUpO/IE.

32. TloHsITHE O TEOPHH CHUIIBHBIX DIIEKTPOJIUTOB. AKTUBHOCTH, KOOPPHUITUCHTAKTHBHOCTH,
HMOHHAs CUJIa PacTBOpa.

33. I'maponu3 coneit. HeoOparumerii tuapom3. CTeneHb U KOHCTaHTa THAPOIN3a. BriusHue
TeMIIepaTyphl U pa30aBiICHUs HA CTEIIEHb THIPOJIN3A.

34. TIpoussenenue pacteopumocth (I1P). YcnoBust BeimageHus ocajxa.
35.0KuCcIUTEeNbHO-BOCCTAaHOBUTENbHBIE peakiuu. Kimaccudukanus. X poisb B mpupoe.
36.0neKTpoxXuMHUEcKre CBOICTBa pacTBOPOB. CTaHAPTHBIN 3JEKTPOIHBIN MOTEHIINAI U
(dakTopsl Ha Hero BiustouIne. YpasHeHnue HepHcra.

37. lNanbBanmveckuit anemMeHT. DJIC ralbBaHUYECKOTO IJIEMEHTA.

38.0nexTpoan3 paciiaBa U BOAHOTO PacTBOpa COJIEH.

39.O0m1ue cBOMCTBAa METAJUIOB U HEMETAJIJIOB. XMMHUUECKHE CBOMCTBA.

40. Yrnepoa. XuMHUUYECKHE CBOMCTBA MMPOCTOTO BEIIECTBA M CBOMCTBA COEIMHEHUH YIJIepoia c
kuciaopoaoM. [TapHukoBbIit 3¢ dekT.

41. Knaccudukanusi OpraHUu4eCKUX COCTUHEHNUN. YTICBOIOPOIbI.

42. du3ndeckre U XUMHAYECKHE CBOMCTBA a30Ta, OKCHALI a30Ta.

43. AMMHaK, a30THOW KHUCIOTHI, XHMUYECKUE CBOMCTBA. DKOJOTHICCKUE MPOOIEMBI.

44 Kucnopoa. AnnmoTtporHas MoaupuKaims. XHUMHIECKHE CBOMCTBA. DKOJIOTHIECKUE
POOJIEMEI.

45. Kpemauii. MuHepaibHbI€ U TOPHBIE IOPO/IbI, COAEPKAIINE KpeMHMM. [[noKcua KpeMHus.
Baxneiimme npupoiHbIe CUITMKATHI - TTOJICBOM IITIAT, CIIFO/AA, KAOJIMH, acOecT.

46. lllenoynble MeTaIbl. XUMUYECKHE CBOMCTBA MPOCTHIX BENIECTB U MXCOCTUHEHUH.

47 IllenoyHo3eMenbHbBIC 3JIEMEHTHl. XMMUYECKHE CBOMCTBA

48. CtpoeHue U HOMEHKJIaTypa KOMIUIEKCHBIX coeTuHEeHMI d-31eMeHToB. XUMUYeCcKas CBS3b B
KOMILJIEKCHBIX COCIMHEHHUSIX.

49.Meton BC u Teopus KpUCTAUTMUECKOTO TOJISl O TEOMETPUU U MarHUTHBIX CBOMCTBAaxX
KOMILJIEKCHBIX COSIMHEHUH.

50.5IBnenue paanoakTuBHOCTU. Buabl pannoaktuBHocTu. PannoaktuBHeie 31eMeHTHI. CrIOCOOBI
oOHapyXeHUs PaTUOAKTUBHOCTU

51. 'eoxumuueckast KiacCU(pUKAIKS IEMEHTOB

52. MeTto/pl aHaNM3a BEIIECTB: XUMHUUYECKUE, PU3ndeckre U (PU3UKO-XUMUYECKUE METOIBI.
53. CriekTpalibHbIe METObl aHAJIN3A BEIIECTB.

Ilpumepnutit IK3aMeHayUOHHBLIL OuIem 01 RO OUCHUNTIUHE :
1 . Tumbl KPUCTAJUIMYECKUX PEIIETOK U CBOWCTBA COCTUHEHHI

2. HanpaBnenue xumuueckux peakiuii. OnpenenuTe BO3MOKHOCTb IPOTEKaHUs PeaKLuu
HaNO3m) =2H20() + N20¢) nput cTaHAapTHBIX YCIOBHSX.

3. Beruncnaute MossipHOCTh pacTBopa ¢ MaccoBoit goneit HoSO4 15%, ITnotHocTs 15% pactBopa
H2SO4paBna 1,1 r/mi.

4. Hamucath ypaBHeHue ruaposusa cojeii:Ko COz ,AlCI;

Oouwgue Kpumepuu oueHUGAHUA:

OneHka 3HaHWKA MO AWCHMIUIMHE HAa JK3aMeHe mpemnoJiaraeT AudQepeHInpOBaHHbII
MOAXOJ K CTYIEHTy, Y4YeT €ro HWHAMBHAYalbHBIX CIHOCOOHOCTEH, CTENeHb YCBOSHUS U
CUCTeMAaTH3aIllNK 3HAaHUN y4eOHOTO Kypca, YMEHUs JeNlaTh J0Ka3aTelbHbIC BHIBOIBI U
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000011eHUs, POPMUPOBAHUS KOMITIETEHTHOCTEH.

OneHuBaeTcss HE TOJIBKO TIJIyOMHAa TIOHMMAHMS OCHOBHBIX pas3feiioB  yuyeOHOM
JMCUUIUIAHBL, HO U MOCEIAeMOCTh JIEKIIUI U JIaO0OPAaTOPHBIX 3aHATHI, aKTUBHOCTD TMPH YCTHBIX
ONpocax M COAECPKATEIbHOCTb YCTHBIX OTBETOB.

«Omauynoy - OIICHUBAIOTCS OTBETHI, COJIEPKAHUE KOTOPbIX OCHOBAHO Ha TITyOOKOM

BCECTOPOHHEM 3HAHMUH MPEIMETA, OCHOBHBIX 3aKOHOB XUMHUH, XUMUUECKOW HOMEHKJIATYPHI,
o0mIue 3aKOHOMEPHOCTH TPOTCKAHUS PEaKInii, XAMUYICCKIE CBOKWCTB BEIIECTB H OCHOBHBIX
KJIaCCOB HEOpraHuyeckux coeanneHunit. Coneprxanne Ousera U3J10>KeH JOTUIHO,
apryMEHTHPOBAHO U B MOJTHOM 00beMe. OCHOBHBIC TTOHATHS, BEIBOJIBI 1 0000IIICHUS
copMyIMpOBaHbI YOSAUTEIBHO U JOKA3aTEILHO MPAaBUIHHO COCTABICHBI YPaBHEHUS PEaKIIHH,
penieHa npeaoKeHHas 3a1a4a.

«Xopouwioy» - OLICHNBAIOTCS OTBETHI, OCHOBAHHBIE HA TBEP/IOM 3HAHUU MIPEIMETA, C
HE3HAYUTENIbHBIMU NTpo0eIaMy B 3HaHUAX. BO3MOKHbBI HETOCTATKH B CUCTEMATU3ALUH WU B
0000111eHNN MaTepralla, HETOYHOCTH B BbIBOJaX. CTyJIEHT TBEPO 3HAET OCHOBHBIE KaTErOpUn
y4eOHOM TMCIUIUINHBL, HO IOYCKAaeT HE3HAUUTEIbHbIE OIINOKU IIPU COCTABIEHUN XUMUYECKUX
YpaBHEHUH peakIMy WM PELISHUH 3a/1ad.

«Yooenemeopumenvno» - OIeHUBAIOTCS OTBETHI, KOTOPBIE 0A3UPYIOTCS HA 3HAHUHM OCHOB
npeaMeTa, HO UMEIOTCS 3HaUUTeIbHbIe TPOOEeIbl B YCBOGHUH MaTepuaia, 3aTpyIHEHUS B €ro
W3JI0’KEHUU U CUCTEMAaTHU3alluH, BBIBOJbI CIIa00 apryMEHTUPOBAHbI, B COJAEPKAHUU JTOMYIIEHbI
rpyOble TeOpeTUYECKUe ONOKH, TpyOble OIMOKYU MPU COCTABIEHUN XUMUYECKUX ypaBHEHUI
peaKiuy WIK pelieHnu 3aay.

«Heyooenemeopumenvnoy - OLICHUBAIOTCS OTBETHI, B KOTOPbIX OOHApYKEHO HE 3HAHUE
OCHOBHBIX Pa3/1eJI0B AUCLUILINHBI, COJIEPKaHHEe OCHOBHOTO MaTepHaia He YCBOEHO,
00001eHuH 1 BbIBOAOB HEeT. CTYAEHT HE MOXKET WJIM OTKa3bIBAETCS OTBEYATh HA
MIOCTaBJICHHbIE BOTIPOCHI.

OneHouHble cpeAcTBa Ul MHBAJIWAOB U JIMI C OTIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX MICUXO0(U3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOJMMOCTM HHBAIMJAM U JIMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBbS IIPEJIOCTABIISIETCS IOTIOIHUTENILHOE BPeMs 1Sl IOJrOTOBKU OTBETa Had3K3aMEHE;

— IIpU [IPOBEAECHUM MIPOLIEAYPhl OLIEHUBAHUS PE3yJIbTaTOB 00Y4YEeHUsI MHBAJIMIOB U JIUI] C
OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI IPEIyCMATPUBACTCS HCIIOJIb30BAaHUE TEXHUUYECKHX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYAIbHBIMU OCOOEHHOCTIIMU;

— IPpU HEOOXOAUMOCTH JUIsl OOYYaAIOUIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAIWJOB IpOLEAypa OLICHUBAHHUS pE3yabTaTOB OOydYeHMs] MO JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO TAIIOB.

IIpouenypa oueHuBaHMs pe3ylbTaTOB OOYYEHUS MHBAIMJOB U JIML C OIPAaHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSI 110 TUCLUIUIMHE (MOYJIIO) PeycMaTpUBaeT NPe10CTaBICHHUE

uHpopManuu B popMax, afanTHPOBAHHBIX K OTPAaHUYEHHSIM MX 3/10POBbS U BOCIIPHATHUS
nH(pOopManuu:

JInst L ¢ HapyIIeHUSIMH 3pCHHUS:

— B 1eYaTHOM hopMme yBEIMYEHHBIM IIPU(PTOM,

— B (JopMe IIEKTPOHHOTOJJIOKYMEHTA.

JUist U1 ¢ HapyLIEHUSIMM CITyXa!

— B eyaTtHoi gopme,

— B JOpMeE FIIEKTPOHHOTO JOKYMEHTA.

Jlnist U1 ¢ HapyleHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B 1evyaTHo# Qopme,

— B JOpMeE FIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIH IepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa
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oOyuaronuxcs

5. IlepeyeHb OCHOBHOI U JOMOJHHUTEIbHON YU4eOHOM JTUTEPaTyPbL,HE00X0 UM O
AJIS OCBOEHMSA TUCHMILIMHBI (MOLYJIs).

5.1 OcHoBHasIMTEpPaTYpa:
1 T'munxka, H. JI. O6mas xumus [Tekct]: yaeOnuk / H. JI. I'muaka; nox pen. B. A. Ilonkoa, A.
B. BabkoBa. - 19-¢ m3x., mepepad. u mon. - Mocksa: FOpaiit, 2014. - 900 ¢ : wi. - (bakanasp.
bazossiii kypc). - bubnmorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. IIpecc, N.A. OcHOBEI 001Iel XUMUU [ DINEKTPOHHBIN pecypce] : yued. mocoone — DIEKTPOH.
nan. — Cankr-IlerepOypr: Jlanp, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035#authors

3 I'nmunka H.JIL., OGrias xumust [DneKkTpoHHbIH pecypc] : B 2-X T. : yUeOHUK TS
akanemuueckoro Oakamaspuara . T. 1 / H. JI. 'munka ; mox pen. B. A. TlonkoBa, A. B.babkoBa.
- 20-¢ u3 ., mepepad. u jgom. - Mocksa : FOpaiit, 2018. - 353 c.

Pexxum momycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

4. T'muuka H. JI.,00mas xumus [ DIeKTpOHHBIN pecypc] : B 2-X T. | y4eOHUK ISt
akajemuueckoro Oakamaspuata . T. 2/ H. JI. Tnunka ; mox pea. B. A. [Tonkosa, A. B. babkosa.

- 20-¢ u3n., mepepad. u gom. - Mocksa : FOpaii, 2018. - 379 c.

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

5.2 JlonoJHuTeILHASLIATEPATYPA:
1. bapb6ainar, FO.A. OCHOBBI aHATUTUYECKON XUMHH: MPAKTUIECKOE PYKOBOJICTBO
[DnexTponHsbIit pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmam, O.B.
Momnoraposa, E.A. Ocunosa ; nox pea. 3onorosa FO.A., IllexoBuosoii T.H., Ockosnka
K.B.. — Dnekrpon. nan. — Mocksa : U3natensctBo "JlabopaTopus 3Hanuit", 2017. —
465 c¢. — Pexxum noctyna: https://e.lanbook.com/book/97410
2. Tomanoa O. B., Xumus okpyxaromieii cpenpbl [TekcT] : yueOHoe mocobue i CTYIEHTOB
By30B / O. B. Tonmanosa, JI. A. [ITnmueBa. - Cankt-IleTepOypr [u ap.] : Jlans, 2013. - 159 c. :
un. (YueObnuku i y3oB. CrienuanbHas auTeparypa). - budmuorp.: ¢. 158.
3. Tonanosa O. B.Xumus okpyxaromei cpensl [ DIeKTpoHHBIN pecypc] ; yaeoHoe mocodue/ O. B.
Tonanosa, JI. A. [lumHueBa. - 3-e u3j., crep. - Cankr-IlerepOypr : Jlans, 2017. - 160 c.
Pexxum nocryna https://e.lanbook.com/book/90852#authors
4. O01ast ¥ HeoOpraHu4veckas XuMHus. 3aJauHuK [ DJIEKTPOHHBIN pecypc] : yueOHOe mocooue st
akanemuueckoro 6akanaBpuara / C. C. badbkuna [u ap.] ; mox pen. C. C. babkunoi, JI. /1.
Tomunoi. - Mocksa : FOpaiit, 2018. - 464 c.
Pexxum moctyna :https://biblio-online.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-
413013

JInst 0CBOEHMS TUCUMIUIMHBI MHBAJIUIAMHU U JIUIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTAMH
3I0POBBSI UMEIOTCSI M3JIaHUS B 3JICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX
«Jlaup» u «¥Opaitt».

5.3. llepuoguyeckue u3aaHus:

«["eonorus Hed T u razayn, «'eoxumusy, «I'eoskonorusy, « KypHan IpUKIaTHOMI
XUMUWY, «POCCUMNCKNI XUMUYECKUH KYPHAIDY, «XUMUS U KU3Hb- XX Bex».

6. Ilepedens pecypcoB HHGpOPMATNOHHO-TETEKOMMYHHKAIIMOHHOM CeTH
«AHTEpHET», B TOM YHCJe COBPpeMeHHbIe NpodeccnoHaTbHbIe 6a3bI TaHHBIX U
nH(OpPMALHOHHBIE CIPABOYHbIE CHCTEMbI HEOOXOTMMBIX /IJIs1 OCBOEHHS
AUCHMILIMHBI (MOIYJIs).
1. Tlopran oTkpeITEIX NJaHHBIX Poccuiickoit @enepepannu https://data.gov.ru
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https://e.lanbook.com/book/4035#authors
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://biblio-online.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-413013
https://biblio-online.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-413013
https://data.gov.ru/

2. baza ganneix Hayunoit anexrponnsiii oubmuorexkn eLIBRARY.RU_
https://elibrary.ru/

3. ba3sl  gaHHBIX M aHAIUTHYECKUE  MyOnuKanmuu  «YHHUBEPCUTETCKAs
uHpopmarmonnas cucrema POCCHUS» https://uisrussia.msu.ru/

4.  XuMHYecKuil KaTajor: XuMu4eckue pecypeel Pynera http://www.ximicat.com/

5. Tlopran pyHgamMeHTaILHOTO XUMUYECKOTo  obOpa3oBanusi Poccuun
http://www.chemnet.ru

6. XuMHK: CaliT 0 XUMUH JyIsd XUMUKOB http://www.xumuk.ru/

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

7. MeToanyeckue yKazaHus 1Jisl 00y4a0MMXCs M0 OCBOEHUIO TUCHHIIHHBI
VYcnemHoe OCBOEHHE TUCHUIUIMHBI IpeArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTyJIEHTa MyTeM IJIJAaHOMEPHOM, MOBCEIHEBHOU paboThl. TeopeTndeckue 3HaHUS MO0 OCHOBHBIM
paznenam Kypca “XuMus”’ CTYIAEHTHI MPUOOPETAIOT Ha JICKIUSAX U JTaO0OPaTOPHBIX 3aHITHSX,
3aKPETUISIOT ¥ PaCIIUPSIOT BO BPEMsI CAMOCTOSATEINEHOW PaOOTHI.
J171s1 BBITTOJTHEHHSI CAMOCTOSTEIEHOW PabOThI CTYJCHTAMU MCIIOJIB3YIOTCS:

e Meroauyeckue pEeKOMEHJAUMM K OpPraHM3aluu ayJIuTOPHOM M BHEAYAUTOPHOU
(camocTOsITeNILHOM) palbOTHl CTYAEHTOB: MeToauueckwe ykaszanus / coct. T.IL
Cropoxenko, IL.b. ITounnok, A.B. becnanos, H.B. Jlo3a - Kpacnomap: KybGanckuit
roc.yH-t, 2018, 89c.

e Ky3nenoBa C.JI., Cropoxenko T.II./ VYdeGHo-MeToamueckoe TmocoOue is
ab0paTOPHBIX PabOT MO Kypey «XuMUsD» (I CTyIeHTOB criennaibHocTh 21.05.03
— «Texnonorus reonoruueckoit pazsenku») Kpacnomap, Kyol'y, 2017 r.

B KOTOPBIX MPEJCTaBICHBl METOJUYECKHE PEKOMEHJAlMH [0 pEeHIeHHIo 3ajad,

Pa3HOYPOBHEBBIE BOMPOCHI U YIIPAKHEHHUsI, MPOOJIEMHBIE 3a/IaHUsI, Ta00paTOpHbIE PaOOTHI.

Paboma ¢ koncnekmom nekyuil

Jlexkyuu— ¢opma yd4eOHOTO 3aHATHUS, LEIb KOTOPOIO COCTOMT B PacCMOTPEHUU
TEOPETUYECKUX BOIMPOCOB H3JIaraeMoil JWCUUIUIMHBI B JIOTUYECKH BbIAEp>KaHHOU ¢opme. B
coctaB YMM JeKIIMOHHOTO Kypca BKIIFOYAIOTCS: YYCOHUKHA KOHCIIEKTHI JICKITUH B TICYaTHOM HIIH
AIIEKTPOHHOM BHUJAX; TECThl W 3aJlaHus MO OTAEIbHBIM TemaM Jekiuil. Ha neknusx marotcs
CUCTeMAaTHU3UpPOBAaHHbIE OCHOBBI 3HAHUM, M3JIaraloTCsl TJaBHBIE MPOOJIEMBI COOTBETCTBYIOLIHMX
pa3aesioB XMMUH, Pa3BUBACTCS TBOPUYECKOE MBIIUICHUE CTYIACHTOB M OINpeAesseTcs] mporpaMmma
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITENIbHOM PabOThI.

[IpocMOTpeTh KOHCHEKT HEOOXOAMMO cpa3zy IOcje 3aHsITHHA, OTMETUTh Marepuall
KOHCIIEKTa JIEKLHUW, KOTOPbIN BBI3bIBACT 3aTPyAHEHUS [uid NoHMMaHusa. [lomblTaThcs HaWTH
OTBETHl Ha 3aTPyJHUTENIbHBIE BOMPOCHL, UCIONB3Yyd pEKOMEHAyeMyro mauteparypy. Ecnu
CaMOCTOSITEJIBHO HE yHaeTcsa pazobpaTbcsi B Marepuasie, cHOpMYyIHpPOBaTH BOMPOCH U
00paTUThCS 3a MOMOIIBIO K MIPENOJaBaTeli0 Ha KOHCYIbTAUU UIIH OMM>KanIel TeKIuu.

PerynsipHo oTBOIUTH BpeMs Ui MOBTOPEHUS MPOMIEHHOTO MaTepralia, IpoBEpsisi CBOU

3HAHUA, YMCHUS U HABBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Boinoanenue nabopamopnvix padom

Jlabopamopnvie 3anamus — COCTaBHas 4acTh Y4eOHOro Ipoliecca, rpynmnosas ¢opma
y4eOHBIX 3aHATUH, HANPaBJICHHAs HAa PAa3BUTHE CaMOCTOATEIBHOCTU YUYalllUXCsl U MPHOOpeTeHne
YMEHUI W HaBBIKOB S3KCIIEPUMEHTAIbHOW paldoThl, MO3BOJISIOUIMX CTYJEHTaM pa3BUTh
po(hecCHOHANBHYI0 KOMIIETEHTHOCTb, NMPUMEHUTh HA IMPaKTHKE MOJYYEHHBbIE TEOPETHYECKue
3HAHHUS.

B coctae YMM naGopaTOpHbIX 3aHATUH BKJIIOYAIOTCA: METOAWYECKHE YKa3zaHHs IO
MOJITOTOBKE J1A00OPATOPHBIX 3aHATHI B MEYaTHOM WM 3JIEKTPOHHOM BUJAAX; IUIAH MPOBEICHUS
3aHATHN € YKa3aHUEM I0CIIEI0BATEIILHOCTH PaCCMATPUBAEMBIX TEM; KPaTKUE TEOPETUUECKUE U
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METOJMYECKUE MaTepHallbl 10 KaXJIOW TeMme, MO3BOJISIONIMX CTYAEHTY O3HAaKOMHUTBHCSH C
CYIHOCTBIO U3y4aE€MBbIX BOIIPOCOB.

Ilepen mocemenneM nabopaTopud  HEOOXOOMMO  HM3YYUTh TEOPHUIO  BOIPOCa,
MIPEANOJIaraeMoro K HMCCIECJOBAaHUIO, O3HAKOMUTBCS C PYKOBOJCTBOM II0 COOTBETCTBYIOLIEH
paboTe U MOATOTOBUTH MPOTOKOJI IPOBEIEHHS paObOTHI, B KOTOPBIN 3aHOCUTCS:

— Ha3BaHUE paboThl;

— 3aroTOBKH TAOJUIL IS 3aMIOJTHEHHUS SKCTIEPUMEHTAIBHBIMH JJAHHBIMU HAOIOACHUH;
— YpaBHEHHUS XUMHUYECKUX PEAKIIMIA MPEBPAIICHHH, KOTOPbIe OYyIyT OCYIIECTBICHBI IIPH
BBITIOJTHEHUH DKCIIEPHMEHTA;

— pacdeTHbIe GOPMYIIBL.

OdopmiieHne 0TYETOB JODKHO POBOIUTHCS MOCIE OKOHYaHUS PadOTHI B JTa0OPATOPUH.

JIJ1st MOATOTOBKH K 3aIIUTE OTUYETA IO J1a0opaTopHOi paboTe ciiemayeT mpoaHATU3uPOBATh
OKCTIEPUMEHTAIBHBIE  PE3yIbTaThl, COMNOCTAaBUTh WX C W3BECTHBIMH TEOPETUYCCKUMHU
MOJIOKEHUSIMA WJIM CIIPABOYHBIMH JIaHHBIMH, OOOOLIUTH pPE3yNbTaThl WCCIICAOBAHUA B BUJIC
BBIBOJIOB TIO paboTe.

Iloozomoexka kK KOHmMPOALHBIM padomam

KonTponsHast pabota BBITIONHSETCS B ()OpME MHUCEMEHHOTO OTBETa Ha BOIIPOC 3aJIaHHS
wm perieHus 3amaun. CoJnepkaHWe TOATOTOBICHHOTO CTYJCHTOM OTBETa HA TOCTAaBIICHHBIN
BOTIPOC JIOJDKHO TIOKa3aTh 3HAHWE aBTOPOM TEOpUHM Bompoca. llpakTudeckue 3aqaHws,
BBEIHOCHMBIE Ha KOHTPOJBHYIO pabOTy, COCTaBJIEHbI HA OCHOBE VIPAKHEHWA W 3ajad,
BBITIOJTHSBIIMXCSI B TEUEHHE ceMmecTpa. PeKoMeHIyeTcs BEpHYThCS K OTHM YIPAKHEHUSIM U
YTOYHHATh WX BBITIOJHEHHWE TPH IOATOTOBKE K KOHTPOJIbHOW pabore. CrnemyeT oOpaTHTh
BHUMaHHE Ha TO, YTO BBIMOJIHAEMOE 3a/IaHUE JIOJDKHO OBITh MOJKPEIICHO OOBSICHEHHEM TOTO
WM WHOTO TpeiyiaraeMoro pemieHus. [Ipy Hamuuuu BOMPOCOB, Mepesl KOHTPOJBbHOW paboTOMn
HE0OX0IMMO MPOKOHCYJIBTUPOBATHCA C MPETIOAABATEIIEM.

Iloozomoeka Kk npomexdcymounol ammecmayuu

K npomexxyrouyHo# aTTecTaluu CTYJAEHT JOMYCKAETCs IPU YCIOBUHU BBIMOTHEHHUS
y4eOHOTO IJIaHa:
® TIOCEIICHUE JICKITHIL,

e BBHINIOJIHCHHE B 0(hOPMIICHHE JTA0OPATOPHBIX PAdOT;
® BBINOJHEHUE WHAUBUAYAIBHBIX 3aJaHUH JIJIs1 CAMOCTOSITEILHOU PalOThI;
e OTYET U 3auUTa Ja00PATOPHBIX 3AHITHIA.

Bompockl  ans MOArOTOBKM K IPOMEXKYTOYHOM — aTTeCTalliM  COCTABIISIFOTCS B
COOTBETCTBUU C COJEpXKaHUEM AMCHUILIMHBI «XUMHUS», HUMEIOTCS B paboueil mporpamMme u
BBIJIAIOTCS CTYACHTaM HE TO3/Hee, YeM 3a MecdAll J0 OKOH4YaHus cemectpa. [Ipomexyrounas
aTTectanus caa€rcs mo OwieraM, YTBEP)KIEHHBIM M MOIMHCAHHBIM 3aBEIYIOIIUM  KadeIpoil.
[Ipu moAroToBKE K MPOMEXKYTOUHOM aTTECTallMK 00s3aTEIBHO HE TOJIBKO MOBTOPATH JIEKIIUU, HO
M u3yyaTh MaTepuanl Mo Yy4eOHHKaM B COOTBETCTBHM C YyKa3aHUSMHU, CAETaHHBIMU
npenojaBaTesneM Ha Jeknusx. [loMmumo Toro, cieayeT BHUMATEIbHO U3YyYHTh U O(OpPMIICHHBIE
naboparopubie paboTsl.Ilo JaHHON MUCHMIUIMHE UMEIOTCS YUeOHUKH, U3/IaHHbIE B LIEHTPAIbHBIX
W3JIaTENIbCTBAX, OXBATHIBAIOIIME B JIOCTATOYHON CTEMEHH BCE pa3lieibl Kypca, U OHH B
JOCTaTOYHOM KOJIMYECTBE €CThb B Yy4yeOHO#l Oubnmnoreke KyOaHCKOTO TrocynapcTBEHHOTO
YHHUBEPCHUTETA.

Cavocmoamensvuan padoma. CamMocTosiTenbHas padoTa TPOBOJUTCS C  IEIBIO
3aKperjIeHUs] W CHUCTEMaTH3allid TEOPETHUYECKUX 3HAHWM, (OPMUPOBAHUS TMPAKTUUECKUX
HAaBBIKOB 10 UX MPUMEHEHHWIO TMPHU pelIeHHH Mpo(ecCHOHANBHBIX 3a7ad B BBIOpaHHOU
npenMeTHoil obnactu. OOmwMii 00BEM YacoB, BBIACIEHHBIX IS BHEAYIUTOPHBIX 3aHATHH,
coctanisieT 41 yvac.

Bueayoumopuas paboma no oucyunaune “Xumus” 3aknoyaemcs @ ciedyroujem:
e MpopaboTKa U MOBTOPEHUE JEKIIMOHHOTO MaTepuala, MaTepuana yueOHOH MHAaydHO
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JUTEPATYphL;
® TIOJrOTOBKA K JaOOPaTOPHBIM 3aHATHSIM;
e  BBINIOJIHEHUE UHIMBUyaIbHBIX 331aHNUH (IIOJrOTOBKA K PELLIEHUIO 3a]a4 U TECTOB. )
® [IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO.
CamocrosTenpHas padoTa BKIIOYAET: MPOPAOOTKY U IOBTOPEHHE JEKIIMOHHOTO

Marepuaiga, marepuana yuyeOHOM M Hay4yHOW JMTepaTypbl, MOATOTOBKA K JabOpaTOPHBIM
3aHATUSIM, NOJrOTOBKY K PELICHMIO 3a/1a4 M TECTOB, MOJrOTOBKY K TEKYIIEMY KOHTPOJIO U K
IIPOMEKYTOYHON aTTECTALUN.

BaxupiM kpurepuem B paboTe ¢ JIGKUMOHHBIM  MaTepuaioM  SIBIISETCS
MOATOTOBKA CTYJICHTOB K CO3HATEJIbHOMY BOCIPUATHIO IIPEINOIaBaeMOr0
matepuana. [Ilpy  TOArOTOBKE  CTyA€HTa K  JIGKIMM  HEOOXOJMMO,  BO-IIEPBBHIX,
IICUXOJIOTMYECKH  HACTPOUThCA Ha 3Ty  paboTy,  OcCO3HaTb  HEOOXOOUMOCTh €€
CHUCTEMAaTUYECKOTO BBITIOJTHEHMS. Bo-BTopbIX, HE00X0IMMO BBINOJIHEHNE
MO3HABATEIbHO-TIPAKTUUECKON  JESITEIbHOCTH  HaKaHyHe JAEKIUU (mpocMaTpuBaHue
3anuced MpeAblaylled JIeKUUMU JUIsli BOCCTAaHOBJEHUS B IAMATH paHee H3YYEHHOTO
MaTepuaga; O3HAKOMIJIEHHE C 3aJaHUsIMHU JJI1 CaMOCTOSITENbHON pPaldOThl, BKIIOYEHHBIMH B
MporpaMmy, noAdOp JUTEPATYypHI).

[logrotoBka K  JIeKIMH  MOOWUIM3yeT  CTyJIeHTa Ha TBOpUYECKyl0  paloTy,
[JIaBHBIMH B KOTOpOW  SIBIIAIIOTCA ~ YMEHHMsSl  ClyllaTh, BOCIPUHUMATh,  3alUCHIBATb.

3anucelBaHWE  JIEKIIMM  —  TBOPYECKHU rpolecc. 3anuce JIEKIUU KpaiHe
BAXHA. OTO TMO3BOJIIET  HAJOJIO0  COXPAHWTh  OCHOBHBIE  IIOJIOXKEHUS  JIEKLHH;
CIOCOOCTBYET  MOJAACP)KAHUIO  BHUMAaHUS; CHOCOOCTBYET JTy4iiemy 3allOMUHAHMS

Marepuana. Jns sddexTuBHON pabOThl €  JEKIUMOHHBIM  MaTepualoM  HEOOXOAMMO
3aQUKCUpOBATh Ha3BaHHE TEMbl, IUIaH JIEKOHUM UM  PEKOMEHJOBAaHHYIO  JIUTEpaTypy.
[Tocne 3TOTO IPUCTYNATh K 3anucu CoJIep KaHUs JIEKIIUH.
B odopmiIeHUN KOHCIIEKTa JIEKIUN BaYKHBIM MOMEHTOM SBJIETCS
HEOOXOIMMOCTh ~ OCTaBIATh  IOJs,  KOTOpBIE noTpedyroTCs UId  Tocienyomen
paboThl HAJl IEKIIMOHHBIM MaTEPHATIOM.

JUis MOATrOTOBKHM K JIGKIMSIM HEOOXOJWMO H3YyYUTh OCHOBHYIO U JOMOJHHUTEIHHYIO
JUTEpaTypy IO 3asiBJIEHHOW TeMe M O0OpaTUTh BHUMAaHHME HA TE€ BOINPOCH,  KOTOpHIE
MpeIaraloTcs K pacCCMOTPEHHIO B KOHIIE KaXKIOU TEMBI.

KoHTponbs 3a BBINOJHEHHEM CAMOCTOSTEIbHOM pabOThl MPOBOIUTCS HPU H3YYECHUU
KaXKJI0M TeMbl JUCIUILIMHBI HA JTA00PaTOPHBIX 3aHATHSIX.

B xonme caMomoAarotoBku K JabOpaTOPHBIM 3aHSTHUSIM CTYIEHT JOJDKEH HW3YYUTh
COOTBETCTBYIOIIUN pazzien ydeOHHKa, KOHCIEKT JEeKIUI U omucaHue J1abopatopHON paboOThl B
y4eOHO-METOMIECKOM TIOCOOUH /IS TaO0OPATOPHBIX PadOT 10 XUMHH.

JIrobas nmabopatopHasi paboTa BKIIOYAET TNIYOOKYIO CaMOCTOSITEIbHYIO MPOpPabOTKYy
TEOPETUYECKOTO0 MaTepHala, U3y4eHHe METOJWK MPOBEICHHS U TUIAHMPOBAHHE SKCIEPUMEHTA,
OCBOCHHE HM3MEPUTEIBHBIX CPEJICTB, OOpabOTKY M UHTEPIPETALMIO SKCIEPUMEHTAIBHBIX
naHHbIX.OTYeT 1o J1abopaTOpHON paboTe COAEPKUT TEOPETUUECKYIO U SKCIIEPUMEHTAIBHYIO

4yacTh. B TeopeTHuecKoi 4acTH HM3JIAraloTcsi TEOPETHUSCKHE OCHOBBI M3y4aeMbIX XMMUYECKHX

nporeccoB. B 9KclepUMEHTANbHOW YacTH TNPUBOJUTCS II€7b, Ha3BaHME M METOJUKA

BBITIOJTHEHUS] XUMUYECKOTO ombITa. [Ipr HeoOX0aMMOCTH TPUBOASTCS PACUEThl U COCTABIISIFOTCS

ypaBHEHUS XUMHUYECKUX peakluid. B KoHIle KaX10T0 OmbITa (opMyIHUpyeTcs: BBIBO/I.
Brinmonnenue nabopaTopHbIX paboT CTYACHTaAMH JTOJDKHO YAOBIETBOPSTH CIEAYIONTIM

TpeOOBaHUSAM:

. CTYIEHTHI JOJKHBI IOHUMATh CYTh OTIBITA (IKCIIEPUMEHTA) U 3HATh MOCIIEI0BATEIHHOCTh

BBITIOJTHEHUS OTJENIbHBIX OTepaIuii 0 UHCTPYKIIHY;

e coOmoaaTh JO3UPOBKY PEAKTUBOB U MPaBHIIa padOThI C HUMU;

*  yMeTh coOupaTh MPUOOPHI MO PUCYHKAM (CXeMaM) U MPaBUIBLHO paboTaTh ¢ HUMHU;

*  HEYKOCHHUTEJIHHO BBINOJHATH TMpaBWIa TEXHUKH OE30MacHOCTH Tpu oOpalmieHuud ¢
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o0opyoBaHueM, MpUOOpaMU U peaKTHBAMH;

*  I'paMOTHO OQOPMIISITH OTUET O MPOBEACHHON SKCIIEPUMEHTATIBLHOM padoTe.

[Tpu 3amure nabopaTopHOil paboTHI (caaue OTYETa O €€ BBINOJHEHUHU) CTYIACHT JOJDKEH yMETh
00BACHATH e, 3ajadyv, XOo4 HpPOBCACHUA paGOTBI, €C pC3yJIbTaThl, CACIAHHBIC BBLIBOJbI, 4
TaKK€ OCHOBHbBIE KOHCTPYKTUBHBIE 0COOCHHOCTH HCIIOJIB3YyeMOT0 000pyaoBanus. B mpouecce

MIPOBEJICHUS OIBITOB CTYACHTHI PACHIUPSIOT CBOU IMPEICTABICHUS O BEIIECTBAX, MX CBOMCTBAX,
COBEPIICHCTBYIOT IPAKTHYECKAEC YMCHHSI.

Baxxnelmmm 31€eMEHTOM CaMOCTOSATENIbHON PabOThl SBISETCS MOJATOTOBKA K PEHICHUIO
3ala4 M TECTHPOBAHUIO. OTOT BHJl CaMOCTOSTEIBHON pabOTBl IMO3BOJSET YIrIIyOWUTh
TEOPETUYCCKUE 3HAHUS M PACIIUPHUTH MPAKTUYCCKHA OMBIT CTYACHTA. TecTHpOBaHHE SBISETCS
WHCTPYMEHTOM TIPOBEPKH 3HaHUS B M3ydaeMoil obOmactu. [Ipu MoAroToBKEe K PENICHUIO TECTOB
HEO0OX0IMMO TPOPadOTaTh OCHOBHBIC KATETOPHSI W TMOHSATHS JAUCIUILIAHBI, OOpaTHTh BHUMAHHE
Ha KJITFOYECBBIC BOMTPOCHI TEMBI.

J1J1st BBITIOJTHEHUST MHIWBUTyaTbHBIX 33JaHUIA CTYICHTHI ITOJIYYaIOT Y MPETIOIaBaATeIIs
BapUaHTa JIOMAITHETO 3aJaHUsI U B BHJIE TUCBMEHHOHN pa0OThl 0(hOPMIISIOT B OTICIIEHOMN
Terpanu. Mcnoap3yroTest KOHCIIEKT JISKITUH, METOMYECKUE YKAa3aHUsI K JIJA0OPATOPHBIM
3aHSATHSIM, PEKOMCHTyeMast TUTepaTypa, HHTEPHET PECYPCHI.

JIJIs 3aKperieHUs] TEOPETHYSCKOTO MaTepHralia U BBIITOJTHEHUS KOHTPOJIHPYEMBIX
CaMOCTOSITSIIBHBIX PA0OT IO IUCIUIUIHHE BO BHEYUEOHOE BPEMsI CTYJICHTAM IPEA0CTaBIISACTCS
BO3MOJKHOCTbB TI0JIb30BaHus OnbmoTekor Kyol'Y u 3aoM goctyna K 2JIeKTpOHHBIM pecypcam
karanmoram oubamnorexku ®I'bOY BO "KyoI'V".

WTOroBsIi KOHTPOJIb OCYIIECTBISIETCA B BUJE IK3AMEHA.

Lo020moeKa K IK3AMEHY,
K sKk3aMeHy CTYJIeHT TOTyCKaeTCsl IPH YCIOBUH BBITOJTHEHHS Y4eOHOTO TIJIaHa:

®  IIOCCIICHUE JICKIIHIL,

®  BBINOJHEHUE U oopMIIeHHE JTaOOPaTOPHBIX padoT;

®  BBINOJHECHNWE WHIUBUIYAJIbHBIX 3aJJaHUI TSI CAMOCTOSATEILHON PabOTHI,

e  OTY€T W 3amuTa Ja00PaTOPHBIX 3aHATHH.

Bompocsr 1151 TOATOTOBKY K 9K3aMEHY COCTaBIISIFOTCSI B COOTBETCTBUH C COJICPKAHUEM
JTUCITUTITUHBI « XUMHSI », UMEIOTCS B pabodeil mporpaMMe 1 BBIAIOTCS CTY/IEHTaM HE MO3/IHEE,
YeM 3a MECSI] JI0 OKOHYAHHS CeMeCTpa. DK3aMeH caéTcs 1Mo Ouieram, YTBEp)KICHHbBIC U
MO CaHHBIC 3aBeayOIKUM Kadempoii. [Ipu moAroToBke kK 3k3aMeHy 00s3aTEIHbHO HE TOJIBKO
MTOBTOPSATH JICKIIUH, HO U U3y4aTh MaTEPHAII 10 y4eOHMKaM B COOTBETCTBHH C YKAa3aHHUSIMU,
CICJIaHHBIMH TIperoAaBaTesieM Ha Jiekiusax. [loMuMo Toro, ciieryeT BHUMATEILHO H3YYUTh U
odopMIICHHBIE JTa0OpaTOPHBIE PAOOTHI.

B ocBoeHUU MUCIUTIIMHBI MHBATUAAMH U JIMIIAMHA C OTPAHUYCHHBIMH BO3MOIKHOCTSIMU
310pOBbsi OOJIBIIIOE 3HAUEHHWE HMeEET WHAMBHAyaldbHas yueOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTENBHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.

I/IHI[I/IBI/II[yaJ'IBHbIC KOHCYJIbTAllUK 110 TPCAMCETY ABJIAIOTCS BaXXHBIM (I)aKTopOM,
CHOCO6CTBYIOH_II/IMI/I HHAUBUAYyAJIN3allun O6y‘{eHI/I5{ U YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O
KOHTaKTa MCXKAY MPCrnoaAaBaTcjieM U 06y‘IaIOIJ_[I/IMC$I HHBAJIMIOM WK JIULOOM C OIrpaHUYCHHBIMHA
BO3MOXHOCTAMM 310POBbA.

8. Ilepeuenb nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIB3YyeMbIX IPUOCYIECTBIEHUH
o0pa3oBaTeIbHOI0 Mpouecca No JMCUUILVINHE (MOAYJ/I10) (TPH HE0OX0AMMOCTH)

8.1 IlepeyeHb HEOOXO0AMMOI0 MPOTPAMMHOI0 o0ecreyeHHsl.

B nponiecce  ocBoeHMsT UCHUUILIMHBI HCIHOJB3YETCS  CIENYIOLIEE MPOrpaMMHOE

obecnieuenne: Microsoft Windows 8, 10,Microsoft Office Professional Plus

8.2 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
Kaxnpiii oOyuarommiics B TeueHHE BCero Imepuoja oOydeHus obecredeH
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WH/IUBUIyaTbHBIM HEOTPAaHUYEHHBIM JIOCTYIIOM K JJIEKTPOHHO-OMOIMOTCUHBIM
CHCTEMaM:

1. DnextpoHHas bubnuoreynas cucrema «YHusepcurerckas ondamoreka ONLINE»
(www.biblioclub.ru)

2.DOnekrpoHHas OubnHMoTevHas cucrema usziarenbcrBa «Jlanpy (http://e.lanbook.com)
3.0nekrponnas oudiauoreunas cucrema «lOpaiity»  (http://www.biblio-online.ru)
4.OnekrponHas oubnroreuynas cucrtema «BOOK.ru» (https://www.book.ru)
5.2nekrponnas oubauoreunas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MaTepuajbHO-TeXHHYECKasi 6a3a, He0OXoqUMas JJIsl OCYLIEeCTBJICHHS
00pa3oBaTeILHOIO NMPoIlecca Mo AUCHUIINHE (MOTYJII0)

MarepuanbHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTITUHBI

Bun pabot
(MOmyIst) ¥ OCHAIIIEHHOCTh

JlexuuoHHbIE 3aHATUS | AyIuTOpus JUld IPOBEIECHNUS 3aHATUH JIEKIIMOHHOTO THUIIA,
OCHallleHHas: y4eOHOM MeOenblo, IPe3eHTAlMOHHON
TEXHUKOU (IIPOEKTOP, IKPaH, HOYTOYK) U COOTBETCTBYIOIINUM
MpOrpaMMHBIM 00ecIieYeHuEM

JlaGoparopHblie VYyeOnas nabopatopus o xumuu — aya. 439, xopn. C (ynuua
3aHATHS CraBpomnonbckas, 149), ocHamieHHas yueOHONW MeOenbio U
KOMIUIEKTHBIM JIA00OPATOPHBIM 000PYIOBaHUEM:

[Mkad BoITsAKHON MHB. Ne130051300277, mikad BEITSKHOM
nepeBsiHublid, pH-metp leki, Bechl  maGopatopHbie
ACOMIVW , xonomuneHUK"UHIC3UT", mrkad
cymunbHbIN [IC-80-01 CITY, miuTku 3MeKTpuyYecKue,
HaOOPBI XMMUYECKOH TIOCY/IBI U PEaKTHBOB.

VYuebnas madoparopus o xumun — aya. 430, kopm. C (ynuna
CraBpomnonbckas, 149), ocHamnenHas yueOHOH MeOeNbIo 1
KOMIUICKTHBIM JTA00PAaTOPHBIM 000PYIOBAaHUEM:

IlIxad BEITSHKHON nepeBsHHBIA, pH-MeTp leki, pH-merp
Okcrepr-001-1, 6a3oBsiii, Bechl 1aboparopubie Leki B6001,

mkad cymmnsHbIi [1IC-80-01 CITY, IIIMTKY 3JIEKTPUIECKHE,
Ha0OpBl XUMUYIECKOI TIOCYIBI U PEAKTHBOB.

['pymmoBsie AynuTtopus JUis IPOBEACHUS IPYNIOBBIX U UHAUBUIYaTIbHBIX
(MHIMBUTyaTbHBIC) KOHCYJIbTAIIM, OCHAIllEHHAs! yueOHOI MeOenbio
KOHCYJIbTAIHH

Texymuit  KoHTponb, | YueOHas naboparopus rmo xumuu — aya. 439, kopmn. C (ynuua
MIPOMEXKYTOUHAS CraBpomnonbckas, 149), ocHamieHHas yueOHOU MeOeTbIo
aTTecranus

CamocTtosaTenbHas AynuTtopus JUisi CaMOCTOSATEIbHON PabOThI, OCHAIICHHAS:
pabora yueOHOM MeOenbi0, KOMITBIOTEPHOM TEXHUKOU C

BO3MO>KHOCTBIO MOJIKITIOYEHUS K ceTH «VHTepHeT»,
IPOrpaMMOii SKpaHHOTO YBEIHYECHHUS U 00eCTICUEeHHBIH
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpPCHUTETA.
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