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1. He.]'ll/l U 3aJa4YM1 U3yYE€HUS JUCIHHUIIJINHbI

1. 1.Ilesab ocBOEGHUS TUCHHUILJINHBI.

Lens n3ydeHus: AUCHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYAEHTOB OOIIETO
MPENICTABJICHHS O CTPOCHUU BEIIECTB, UX XUMUUYECKHUX CBOMCTBAX U 3aKOHOMEPHOCTSX
MIPEBPAILCHU, YTO JOJDKHO 00ecrednTh ((OPMUPOBAHUE LIETOCTHOI'O HAYYHOTO MU POBO33PEHHUS,
TEOPETHUYECKOTO MBIIIUICHUS U MOBBIIIEHNE KYJILTYPHOT'O YPOBHS CTYJICHTA, 00yUJaIOIIIXCS IO
TEXHUYECKHUM CITCIHAJILHOCTSIM.

CdopmupoBaTh 3HaHHUS OCHOBHBIX ITOHSATUH ¥ 3aKOHOB XUMHH, CBONCTB BAKHCHIIINX
BEILIECTB, OKPY>KAIOIIMX YEJI0BEKa B TOBCEAHEBHOM KU3HU, TPUPOJIE, TPOMBIIIJICHHOCTH,
MMOHMMAaHUE CyTH XUMUYECKUX MPEBPALIECHN, YMEHUIN IPUMEHATH OJYYEHHbIE 3HAHUS IIPU
petieHuu mpoeCCHOHATBHBIX 3a/1a4.

1.2 .3amaun AUCHUILIMHEI

CdopmupoBaTh y CTy1€HTOB:

J 3HaHUE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEN MTPOTEKAHUS
XUMHYECKUX MTPOI[ECCOB;

® HABBIKH AaHAJIM3UPOBATH U KJIACCH(UIIMPOBATH XUMHUECKUE CUCTEMBI 1
NPOTEKAIOIINE B HUX PEAKIINU;

e yMEHHE IMPeICKa3bIBaTh CBOWCTBA BEIIECTB HA OCHOBE 3HAHMS UX CTPOCHUS U
NPUHIMIIOB XUMHYECKHX MTPEBPAICHHI;

e Tpe/CTaBJICHUE O HanOoJee TIaBHBIX JOCTIKEHUIX M ITPO0JIeMaxX COBPEMEHHOM
XHMUH, €€ MIPAKTHYECKIUX BO3MOXKHOCTSX;

® HaBBIKU KCIIEPUMEHTAIbHON PabOTHI B J1aOOpaTOPHH;

e yMmeHHe paboTaTh ¢ yueOHOW, HAYYHOU U CIIPaBOYHOI JHTepaTypoit

1.3. Mecro AucuMnjanHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmbl

JucuumnmnHa « XuMHsS» OTHOCUTCS K 06a30Boi yactu bioka 1 "Iucuunmuast (Mogymm)"
yuebnoro mnana (b.1.5.07) moaroroBku cnenuamictos 21.05.03 —«TexHOTOTUS T€0JIOTHYECKOM
pasBenkuy, crenuanusamnus «I eopuznueckre METO bl UCCIICOBAHUS CKBAXKHUH)» U YUTACTCS B
MIEPBOM CEMECTpe.

JucuumuimHa 6a3upyeTcs Ha MIKOJIbHBIX 3HAHUAX Kypca XUMHHM (KJIacChl HEOPraHUYECKHX
COE/IMHEHUH, TEOPUH JIEKTPOIIMTHY €CKON JHCCOLMALIMU, CTPOSHUH aToMa), (pU3UKH (Ta30BbIE
3aKOHBI, CTPOEHHE aTOMa, MEKTPUIECTBO, MarHeTH3M). MaTtepual u3ydyaeMon JUCLUITINHEI
ABJIIETCS. OCHOBOM U1 N3Y4E€HHUS OCIIEAYIOIUX TUCIIUIIINH, TAKUX KaK
“Oxonorus”, “I'unporeosorus U UHKeHepHas reojorus’, “bypo-B3pbIBHbIE pabOTHI”,
“DKoyornueckas reojorus u reopusuka’u ap

1.3. TlepeyeHb MIIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCHHUILTHHE (MOIYJIIO),
COOTHECEHHBIX € IMJIAHMPYEMBbIMHU pe3yJIbTaATaAMHU 0CBOEHUsI 00pa3oBaTeIbHOI
nporpamMmmsl V3ydeHue qaHHOM yu4eOHOM TUCITUIIIIMHBI HAIPaBJICHO HA
dopmupoBanue y odydaromuxcs oomekynbTypabix (OK-1, OK-T),
obwenpogeccuonanvuvix (OIIK -4)koMIETCHITUH :

1] 0K-1 CIIOCOOHOCTBIO K | TEOPETHUUYECKH | MPOTHO3UPOBATH METOJIaMH
abcTpakTHOMY € OCHOBBI CBOICTBA 2JIEMEHTA U npecKa3aHus
MBIIIEHHTO, XUMUH, €ro BaKHEHIIINX MPOTEKAHUS
aHaJM3y, CHHTE3Y | COCTaB, COeTMHEHHH 110 BO3MOJKHBIX




CTpOEHUE U MTOJIOKEHHUIO DJIEMEHTA B | XMMUYECKUX PeaKluii;
XUMUYECKHE HEePUOIUYECKON CIIOCOOHOCTBIO
CBOMCTBA cucteme JI.1. BHEAPSATH JOCTHKECHUS
OCHOBHBIX Menpeneena; XUMUU TPH PELIeHUN
MPOCTBIX [IpumensTs npoeccroHaIBHBIX
BEILECTB U UX | METOJOJIOTHUIO XUMHUH 3aja4y
COEIMHECHUN; IS pEeIEHUS
METOJIONIOTHIO | MPO(heCCHOHATBHBIX
XUMHUHU 3aja4
2 | OK-7| ciocobHOCTBIO K HACTOYHUKHA CamocTosTeNEHO CIOCOOHOCTHIO
CcaMOOpraHu3anyuu MOJTyYEeHHUS paborarb ¢ y4eOHOH, MPUMEHSTh
51 Hay4HOU Hay4YHOU U CIIPAaBOYHOM | IIOJIyYEHHBIE 3HAHUS 10
camMo00pa3oBaHu uHpOPMALIMK | JTUTEPATypOH MO XUMHH, | XMMHUHU B IPEIMETHON
10 MUTAHUPOBATH obnacry;
BBITIOJIHATH HAYYHBIC CHOCO6HOCTBIO K
HCCIIE0BAHUS KPUTHYECKON
IIEPEOLICHKE
HAKOIJICHHOT'O OIBITA U
TBOPYECKOMY aHaJU3y
CBOUX BO3MOYKHOCTEN B
YCIIOBUSIX Pa3BUTHUS
HAYKW ¥ TEXHUKU
3 | OIIK-| criocoOHOCTEIO OcHoBHBIE MIPUMEHSTH 3HAaHHUE HaBBIKA
4 OpPraHu30BaTh MOHSITHUSA U (byHIaMEHTaTBHBIX IKCIIEPUMEHTAIBLHON
CBOM Tpy Ha 3aKOHBI pa3aenoB XUMHUH IS paboThI B TabopaTopuu;
Hay4yHOIl OCHOBE, XUMHUH, OIMCaHUs IPOLECCOB U | METOAAaMHU
CaMOCTOSITEIIBHO 3aKOHOMEPHOC | SIBJIICHH, XHUMHAYECKOr0 aHaIN3a
OLIEHUBATh TH NPOTEKAHUS | IIPOUCXOASIINX B OKpY>Karollei cpesl
pe3yabTaThl XUMUYECKUX KUBOU MPHUPOJIE; JUTS BBISIBIICHUS €€
cBOeH MPOLIECCOB, moxouparh BO3MOKHOCTEH U
npodeccuoHanbH Mertoapl ONITUMAITbHBIE YCIIOBUS | PECYPCOB C IENbI0 UX
Ol JIeATEeIbHOCTH, aHamM3a MIPOBEIECHUS WCIIOJIb30BaHMs B
BJIaJICHHEM XUMHYECKUX XUMHAYECKUX PEaKIIni; paMKax
HaBbIKAMHU BEILECTB, MIPUMEHSTh npodeccuoHaIbHON
CaMOCTOSTEIILHOMN XUMHNYECKUX COBpPEMCHHBLIC HAYYHBIC JACATCIIBHOCTH,
paboTsl, B TOM MIPOLIECCOB U METObI IO3HAHUS CIIOCOOHOCTBIO
yucie B chepe Hay4HBIX IIPUPOABI U BJIAJICHUE IIPUHUMATh
MIPOBEICHUS HCCIICIOBaHUH | UMHU Ha YPOBHE, rpaMOTHBIE, HAYYHO
Hay4HBIX HEOOXO0IMMOM /IS 000CHOBaHHbIE
HCCIICIOBAaHHUI peleHus npodeccuoHanbHbIe
podecCHOHATBHBIX pereHHsI
3aja4

2. CTpyKTypAa ¥ cojepKaHue JUCHUATINHBI
2.1 Pacnpenesenne TPyA0EMKOCTH THCIHUIJIMHBI TI0 BUAAM padoT
OO6m1ast Tpy10EMKOCTh T CHIUILTMHBI cocTaBiiser 43a4.ei. (144uaca), ux pacupeaeiacHue

10 BUAAM paboT MpeCTaBIeHO B TabauLe

By yaeOHOM paboThI Bcero Cemectpsl
4acoB (dacer)
1 2
KonTakTHas pa6oTta, B TOM 4ucJje:
AyIuTOpHBIE 3aHATHA (BCEro): 72 72
3aHATHA JTEKIIMOHHOI O THIIA 36 36




JlaGopaTopHbIe 3aHATUS 36 36

3aHATHA CEMHUHAPCKOT0 THUIA (CEMHUHApHI,

MIPAKTUYCCKUE 3aHSATHS)

HNuas koHTaKkTHa"A padora:

KonTpons camocrosrenbraoit padbotsr (KCP) 4 4

[Tpomexxyrounas atrecranus (MKP) 0,3 0,3

CamocrosiTesibHAs paboTa, B TOM 4ucJIe:

IIpopabomka u noemopeHue 1eKYUuoHHO20 Mamepuad,

Mamepuana y4eOHoll u Hay4HOU TUmepamypol, 18 18

1nO020MOBKA K 1AO0PAMOPHBIM 3AHAMUSIM.

Buvinoanenue unousuoyanvuvix sadanuti (Iloocomoska x 7 7

peuleHuIo 3a0a4 u mecmaos.)

Iloocomoexa k mexkyujemy KOHmMpPOJIO 16 16

KoHnTtpoJn:

[ToaroToBka K sK3aMeHy 26,7 26,7

OO6masi Tpy10€eMKOCTh qac. 144 14
;i%oon::ncne KOHTAKTHAA | o0 | 7649
3a4. e[ 4 4

2.2 CTpyKTYypa AMCHUILIHHBI:

PacnipeneneHue BU10B yueOHOI pabOThI M UX TPYAOSMKOCTH I10 pa3jieiaM JUCIUILIIAHBL
Pazpensr nucuumimHel, n3ydaembie B 1cemectpe (ounas ¢hopma)

KonuuecTBo yacoB
Bueayau
AynuTopHas
No HanmenoBanue pa3nesnos (Tem) YAUTOP TOpHast
Bcerg paborta
pabota
JI 113 JIP CP
1 2 3 4 5 6 7
1 CTtpoeHue aroma ©W XUMHYecKas CBs3b.  Kiacchl 18 4 8 6
' HEOPraHMYEeCKUX COSTMHEHUI
2 OO0umie  3aKOHOMEPHOCTH  NPOTEKAHUS  XUMHYECKHX 13 4 4 5
) peaxkuuin
3. |JlucnepcHble cucTeMbl. PacTBOPLI HE 2JIEKTPOIMTOB. 14 6 4 4
4, PactBops! anekrposmToB. PH. Bydeprasie pacTBopsl. 16 4 4 8
5 OKHCIMTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIUH. 12 4 4 4
' DNEKTPOXUMUIECKUE CBONCTBA PACTBOPOB.
6 XWMUS DJIEMEHTOB U UX coequHeHn. KoMIiekcHbIe 26 12 4 10
’ COEIMHEHU S
7. Mertozapl aHanM3a BEUIECTB 14 2 8 4
Hmozo no oucyunnune: 36 36 41
2.3 Conep:kanue pa3ieioB THCIHUATIMHBI
2.3.1 3aHsATHS JJeKIHOHHOTO THIA
®opma
Ne Hanveropare Coneprxanue pazzaena TEKYILETo
- pasnena y
KOHTPOJISI
1 2 3 4




BBenenue.
CrtpoeHue aToma
U XUMUYECKast
cBs3b.  Kimacchl
HEOpPraHUYeCKUX
COCAMHCHUI

[Ipenmer u 3amaun xumMur. OCHOBHBIC TIOHSATHS M 3aKOHBI
xumud. [IpobiemMbr 3K0I0THH.

Inekmponnoe cmpoenue amoma. BonHOBbIE CBOMCTBA
JJIEKTPOHOB B aroMe. Y paBHeHue ae bpoitnsa. OcHOBBI
KBaHTOBO-MEXaHHUUECKOW TEOPUH CTPOCHUs aToMa. BoiHoBast
¢dyuakiusa. KeanrtoBele uncia. ATOMHEIE S, p, d, f - opOuTanmy.
3arnonHeHne 3MeKTpoHaMu aToMHbIX opOuTaneit (AO). [Ipasuiio
[Taynu. IIpaBuno Xynna. Ilepuonnueckuii 3axon ..
MenneneeBa. [leproanueckas ciucrema SIeMEHTOB.
[Nepromuaeckn U3MEHSIOMMECS CBOWCTBA AIEMEHTOB, UX CBSI3b
CO CTPOEHHEM 3JIEKTPOHHBIX 0007109eK aTOMOB. Paiychl
aTOMOB, DOHEPrusd MOHU3AalKU, 3aKOHOMEPHOCTU B U3BMCHCHUHN
aTuX BemmuuH. [lonokeHne XUMIIeCKOoro dJIeMeHTa B
MEePUOUYECKON CHCTEME KaK ero TJIaBHeHIas XapakTepUCTHKA.
Xumuueckas ceéazw. llepekpriBaHue aTOMHBIXOpOUTANEH - KaK
ycioBue o6pa3oBanus cBs3u. [IoHATHE 0 METO/IE BaJIEHTHBIX
cesizeit (BC). ['ubpuanzaryst aroMHbIXOpOHUTaNei. THIibt
XUMHYECKOM CBSI3W: KOBAJICHTHAS, MOHHAS, METAJLIMYSCKasl.
[lorenuman noHU3aMu. DIAEKTPOOTpULIATENbHOCTh. CBOMCTBA
KOBAJICHTHOUM M MOHHOM CBsi3ei. Pasmians B huzndeckux
CBOMCTBAX BEIISCTB C MOHHOM, KOBAJICHTHOM M METANTMIESCKOM
CBs3b10. BogoponHas cBs3b. XUMUUECKask CBSI3b B KpUCTAIIaxX
(aTroMHas1, MOHHASI, MOJIEKYJISIPHAS] KPUCTAIITMYECKas
cTpyktypa). [Ipeacrasnenue o momiMopdu3mMe U H30MOpPHU3Me.
MeXMOJIeKYIISPHBIC CUJIBI B3aUMOJICHCTBHSI. XUMHUCCKAs CBA3b
B KOMITJIEKCHBIX COeTMHEHMX. | UTTHYHbIE
KOMILIEKCOO0Pa30BaTeH U JIUTaHIbL.

Knaccol neopzanuueckux coeouHeHuil: OKCHIIbI, KUCIOTHI,
OCHOBaHMUs, cOJIi OCHOBHBIC CIIOCOOBI MTOJTyUCHUS U
XUMHUYECKUE CBOICTBA.

T'eoxumuueckasn Knaccugpukayus eeuiecme

VYceTHbII
orpoc
JIP

AT,
T

Obume
3aKOHOMEPHOCTH
IIPOTEKAHUS
XUMUYECKUX
peaxuii

Anepeemuka xumuyeckux peakyuii. TepMoIMHaAMUIECKUE
cucteMbl . DyHKIMH COCTOSHUS ( SHTAIBIINS, SHTPOITHUS, padoTa
sHeprus). DHepreTudeckre d3PQPEeKTsl XUMUIECKUX PEAKLUH.
[lepBoe HauaIo TEPMOIMHAMUKHI. DHTAJIBIIHS 00pa30BaHUS
BellecTBa. 3akoH 'ecca u ero ucnosb30BaHue JUIs
TEPMOXUMHYECKHX pacyéroB. CTaHAAPTHBIE COCTOSHUS
BemectBa. [lonsTre 00 sHTpoMU. DHTpONUs (Ha3zoBoOro
nepexozaa. Bropoii 3akon Tepmoaunamuku. zobapHo-
M30TepMHUYecKUil ToTeHuan (3Heprus [ mboca) kak kputrepuii u
JBIDKYILAS CHIIA CaMOIIPOM3BOJILHOTO ITPOTEKAaHU S IPOLIECCOB B
3aKpBITON CUCTEME.

OO6patnumbie 1 HEOOpaTUMbIE Peakii. XUMHUECKOE
paBHOBecue. ['oMo- u rereporeHnsle paBHoBecus. Koncranra
paBHOBecHs. 3aKOH JACUCTBYIOMUX Macc. Ero mpumenenue k
roMo- 1 rereporeHHbM cucremam. [Ipunnun Jle-1llatense,
ycioBue NpuMeHIMOCTH. CMeIIeHne paBHOBECHSL.

Ckopocmp xumuueckoit peakyuu. PaxTopsl, ONPEAEIISIONES
CKOpPOCTh peakiuy. 3aKOH ACUCTBYIOMMX Macc. [lopsanok u
MOJIEKYSIpHOCTh peakimu. [Ipasuno Bant-T'odda. [orstue
003HEPrusi aKTUBAIMY 1 aKTUBHPOBAHHOM KOMIIJIEKCE.
Karanm3aTopsl, KaTaIuTH4YeCKHe peakinui. ABTOKATaJIH3.
DepMEHTATUBHBIN KaTtaiu3. [ OMO- 1 reTepOreHHbIN KaTaus3.
Ilennsle peakiyu. [TocnenoBaresbHble U MapauieIbHbIE
PEaKInH.

YcTHBII
orpoc

JIP
T




HucnepcHsie
CUCTEMBI.
PactBopbI
JIEKTPOJIUTOB.

HE

OO6mmas xapakrepuctuka. [loastue (aspl, KOMIIOHEHT,
FETEPOreHHON CUCTEMBIL. [[ucCepCHBIE CUCTEMBI UX
knaccuukarms. Cycnensnu u smyibenn. Komnonnnsie
pacTBOpHI ¥ UX cBoWcTBa. 3omu U resm. Koarymsauus. Aspo3onu,
JBIMBI, TYMAHBI.

I"azoBble pactBopsl. [lapuansaoe qasnenue. 3akoH JlansToHa.
Xumnueckas treopus pactsopos . 1. Menaeneesa. Obmue
CBOWCTBA pacTBOPOB. PacTBopeHne KaKk (PU3UKO-XUMHYECKUN
nporecc. PactBopumocts BemecTB. CriocoOb! BEIPAKEHHS
KoHIeHTpauu. [loHsTre 00 naeanbHbIX 1 UICTUHHBIX
pactBopax. 3akonsl Payis, ['eapu. Ocmoc. 3akon Baut-TI'odda.
Ocwmoc B ipupoje. M3oTonnyeckuii KoapuIeHT.

JIP, KP

2

PactBopsl
ANEKTPOIUTOB.P
H. Bydepusie
pacTBOpHI.

OcHogHble no0ICeHUA meopUn 1eKMPOoIUMUYECKO
ouccoyuayuu. KucnoTsl, OCHOBaHHU S, aM(OTEPHEIE
ANIEKTPONIUTHI, coyii. CUIIbHBIC U clla0ble 3NeKTPOIUThL. CTeneHb
nucconyanuy U pakropsl Hae€ Bimstomue. Koncranra
Jcconyanuu ¥ Gpakropsl Haeé BIMSIONIME. 3aKOH pa30aBiIeHUsI.
[lonsATHE O TEOPHUM CUIIBHBIX 3JIEKTPOIUTOB. MEKMOHHbIE
B3auMozeicTBus. Kaxyiascs creneHs aucconuanyuy CUIbHOTO
ANEKTPOINTA. AKTUBHOCTB, KO3()(DULIMEHT aKTUBHOCTH, HOHHAS
CHJIa pacTBOpa.

Bona kak pactsopureiib. ToHHOE IPOU3BENCHNUE BOBI.
Bonopoansrit mokazarens ( PH ). [TousTus o

KHCJIOTHO — OCHOBHBIX HH/IMKATOPAX.
Tuoponus coneii. Heodbparumerii ruaposnu3. CTEeHb U
KOHCTaHTa TUApoNn3a. BimsHue remnepaTypsl 1 pa30aBiIeHIs
Ha cTerneHb ruApoin3a. Poib rugponusa B mporecce
BBIBETPUBAHUS 10YB. KHCIIOTHOCTH TOYB.

Bydepubie pacTBophl 1 ux cBolicTBa. [IpupoaHbie OydhepHbie
cucteMbl. TpynHO-pacTBOpUMBIE deKTpoauThl. [IponsBenenne
pactBopumocTtH (I1P). Ycnosus Beimanenus ocanka. Koncranra
JMCCOIMAINH, KOHCTaHTa THAPOJIN3a, TPOU3BEICHHE
PacTBOPUMOCTH KaK YaCTHBIN CITy4ail KOHCTaHTHI PaBHOBECHS.

YcTHBII
orpoc

JIP

OKMCIIMTENIBHO-
BOCCTAaHOBUTEIILH
bIe PEaKITUH.
DNEeKTPOXUMHUYEC
KHe CBOMCTBA
pacTBOpOB

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB:
MEKMOJIEKYJIIPHBIE, BHYTPUMOJIEKYJISIPHBIE,
aucIiporiopironrpoBadusi. CocTaBlieHUE YpaBHCHUN
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAAMHU
ANIEKTPOHHOTO Oananca. MeToj monypeakiii (MOHHO-
3NEKTPOHHBIN MeToN). BiusiHIEe KMCIOTHOCTH Cpe/bl Ha
MPOAYKTHI OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.
OneHka TepMOJUHAMUYECKON BO3MOKHOCTH ITPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX Peakuuid. DNEKTPOIHBINA
noreHumain. Bogoponsslii anekrpoa. Psin HanpsbkeHust
MeTasutoB. CTaHAApTHBIE OKHCIUTEIb-BOCCTAHOBHU-TEIBHBIC
noreHuuansl. YpapHenue HepHera. ["anbBaHUUECKUI AIIEMEHT.
O/1C ranpBaHUYECKOT 0 3JIEMEHTA. DNEKTPOIU3 PACIIIIABOB U
BOJIHBIX pacTBOpoB coJieil. 3akonsl Dapanes. Kopposus
METAJUIOB.

YcTHBINI
ompoc
JIP

T

XuMus
DJIEMEHTOB U UX
COCIMHCHUH.
KowmmiexchHrie
COEIMHEHUS

Oobwgue ceolicmea u Memoobl ROJIYYEHUA HEMEMANI06
PacnionoxeHne HeMeTallIOB B NEPUOAUYECKOM  CHCTEME
dusnueckue U XUMHUECKHE CBOMCTBA CBOOOIHBLIX HEMETAILIOB
OCHOBHBIE THUIIBI XHMHUYECKHX COEIMHEHHMH HEMETAIIOB (¢
JIPYTUMH HEMETAJUIaMU U ¢ MeTaJutamMu. HaxoxaeHue

HEMETAJIOB B TIpupo/ie. [[prHIHMITE TOTy4deHust X B CBOOOTHOM

cocTosHuU. Vcrmonp30BaHNe HEMETAJIOB B CEJILCKOM XO3SIMCTBE.

VYeTHbIli
orpoc,
JIP
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Kucnopoo. Kucnopon. OcoOSHHOCTH  CTPOCHHS  aroMma
KHCIIOpOoJa. AmnorponHass ~ MOIU(UKAIMS  KHCJIOPOJA.
[IposiBnsiemass BasieHTHOCTh. Du3MYECKME H  XUMHUYECKHE
CBOWCTBAa  CBOOOAHOrO  KHCJOpoJa. PacmpocTpaHeHHOCTH
kucnopona B ipupogae. OKcuanl U ux kiaccudukarps. Criocoos]
noiaydeHus kuciopoga. CBoOilCTBA M NMPUMEHEHHUE KUJIKOTO
kucioposa. O30H. CriocoOb! OTy4YeHHUs U CBOICTBA 030Ha. Poip
o3oHa B mpupone. IIpumenenue ozona. Boma. OcobGenHoctH
CTPOEGHHUS MOJEKY1 BOAbL. AcCOLMALMS MOJEKYJ BOABI.
Ousnyeckre W XUMHUYECKHE CBOWCTBA BOJBL. Ponb BOJBI B
npupojie. XUMHUYECKUH COCTaB MPHPOJHBIX BOJI. JKECTKOCTH
BOABI M MeTonsl €€ ycrpaHeHud. Ilepokcun Bogopoma, ero
CTpOEHUE, CBOHCTBA U CTTOCOOBI MOTYYCHHUSI.

A3zom. PactipoctpanéHHOCTS a3ota B npupoze. [lomyuenne
azora. Pu3nyueckre 1 XUMHUYECKHEe CBOMCTBA a30Ta. AMMHUAK.
Crpoenue u noiydeHue. Oru3ndecKkre 1 XUMHUYECKUE CBOWCTBA
ammuaka. Oxkeuzpl a3ota. CTpoeHue, momydeHne, GU3ndecKre 1
XUMUYECKUe CBOIcTBa OKcUAOB. [ napokcun ammonusi. Conu
aMMOHHMsI. A30THast KUCI0Ta. A30THBIE yIOOPEHHSL.
JKOIOTUYeCKUe MPOOIEMBI.

Yenepoo, kpemnuii u ux coedunenusn . Annorpomnusi CBOOOIHOT]
yraepoga.  Amma3, rpadur.  AMOPQHBIHA yraepos
HUckyccrBennoe MOJTyYeHue rpadura " anmasa
[NornorurensHbie cBOiicTBa yriepona (agcopoiws). [IprupoaHbie
COeJMHEHMs yriiepona. XHWMHUYECKHE CBOWCTBAa Yriiepona
Kucnoponusie coegunenusi yrnepoma. Oxcun yraepoma (1),
MOJTy4YeHue, CBOMCTBA U uconb3oBanue. Okcua yraepoaa (IV) u
€ro poiib B NHUTaHUM pacTeHHHd. DHU3NMUECKHEe M XUMUYECKHUE
cBoiictBa okcuma yriaepoma (IV). IlapaukoBsii 3ddexrt
VYronpHas kuciorta, e cBoicTBa. KapOonatel. KapOonaTHOG
paBHOBECHE B PUPOZE.

Knaccudukaius opraHUIueCKUX COSTUHEHHH. YTIICBOIOPOIBI.
Kpemuuil. PacnpocTpaHeHHOCTp  KpPEeMHHUS B MPHPOJE.
I'naBHelie MUHEpaIbHbBIE U TOPHBIE OPOIbl, COAEPKAIIIME
kpemHuid.  [lomyuenue — kpemHus.  J[MOKCHI ~— KpeMHUS.
Baxkneiimme npupoaHbIe CUIMKATHI - TOJIEBOM IIMAT, CIIO/A,
KaoJInH, acOecT.

Obwue ceoiicmea u Memoovl HOJIYYEHUA MemAllo08.
[lonoxxeHne MerajmioB B NEPHOAWYECKOH CHCTEME 3JIEMEHTOB.
CBsi3p METaJUIMUECKUX CBOMCTB CO CTPOEGHHEM M pazMepamMu
aTOMOB 3JIeMEHTOB. Du3nyeckne M XUMHUYECKHE CBOICTBA
MertajuioB. CpaBHUTENIbHAsE ~aKTUBHOCTb  MeETaJUIOB.  Psn
HanpsbkeHu! MetamuioB. Koppo3ust meTtamuioB.  3ammra o1
KOppo3uu. MeTozpl NOIy4eHUs: METAJUIOB U3 PYA.

Illenounvie memannvt u ux coeournernus. 11lenounpie METaIIbI:
JUTUAN, HATPUH, Kamuil, pyOunuii u uesuil. Haxoxxaenue Harpus
u Kamusg B npupone. IlomyyeHue CBOOOIHBIX METaJUIOB.
CBoiicTBa IIEJIOYHBIX METAIUIOB, X CPABHUTEIIbHASI aKTUBHOCTb.
I'unpunpl. KucnopogHsle coeMHEHUS U THAPOKCHUIBI IETOYHBIX
MetasuioB. Comnu.

Lenounoszemenvuple  memanibl U UX  COCOUHEHUS.
[lemouyHO3eMenbHBIE METAJUTBL KANBIUH, CTPOHIIWH, Oapwii,
panuii. CBOMCTBA IIEJIOYHO3EMENIBHBIX METAIIOB. VX OKCHUIIBI U
TUAPOKCHTBI. OO0mas XapaKTEePUCTHKA coeit
IIEJI0YHO3EMENBHBIXMETAIIOB. | MapoKapOOHATHI
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M CJIOYHO3C€MCIIBHBIX MCTAJIJIIOB.

Paouoaxmuenuvie

TTOYB.

Komnnexcuvle coedunenusn. CTpoeHHE U HOMEHKIATYypa
KOMILIGKCHBIX ~ coemuHeHuii — d-snementoB.Meron BC o
FCOMETPUM W  MarHUTHBIX  CBOWCTBax KOMILICKCHBIX

COGI[I/IHCHPIﬁ. Ponb xoMIIeKCHEBIX COGI{I/IHCHI/Iﬁ B IIpUpoOAac.
SIBrenne PaaroOaKTHUBHOCTH.
BI/I,I[BI PaanOaKTUBHOCTH. Pa,I[I/IoaKTI/IBHI)Ie 3JICMCHTHI. HCpI/IOJI
nmojrypacmnaja U KOHCTaHTa paJMOaKTUBHOI'O paciiaaa. Ilonsarue o
METOAAaX IMOJIYUCHUA U BBIACIICHUSA HCKYCCTBEHHBIX
PaariOaKTUBHBIX U30TOIIOB. Crroco0nI O6Hapy>i<eHI/Iﬂ
PaaruOaKTUBHOCTH.

JJ/1eMEeHnbl.

H3BecTkoOBaHNE U THUIICOBAHHC

Kunaccudukaims 4ucToThl Beniectsa. MeToIbl aHajn3a BEIIeCTB: YcrHEbIIT
7 |Meroapl anamm3a | xumuyeckue, (GHU3MYeCKue W (PU3UKO-XUMHYECKHE METObl.|  OMpOC,
BEIICCTB CriexTpanbHbie MeTo bl anam3a: Y @-, K-, IMP. JIP
PenrenoctpykrypHbiit ananu3. O4uCTKa BEIECTB.
dopMa TEKYLIEro KOHTPOJS — TECTHPOBAHUE I BXOJHOIO JUArHOCTUYECKOIO

koHTpous (I T), 3ammTra otuera nabopatopHoit padoTsl (JIP), koHTposbHas padota (KP), 3amura

pedepara (P) u rectuposanue (T).

2.3.2 3aHATHS CEMHHAPCKOT0 THIA
CemuHapCKHe 3aHATHS - HE IPETYCMOTPEHBI YIEOHBIM TJIAHOM.
2.3.3 JIaGopaTopHbIe 3aHATHA

Ne Hammeroane HaunmenoBanue 1abopaTopHbIX paboT ®opwma TeKymero
paszena KOHTPOJIA
1 2 3 4
Brenenue. JlabopatopHnas padora Ne. 1. ucTpyKTax mo Omuem no
CtpoeHue aToma u TexXHUKU Oe3omacHoCTH. OCHOBHBIE KIIACCHI 21abopamopHou
1 XUMHYECKas CB3b. Kiacchl HEOPraHNn4CCKux coeauHeHMi. Pemenue pa6ome
HEOpPraHu4YeCcKHX coeauHeHuit | 3aAaT. AT, KP Nel
KomnokBuym 1o Tteme: CTpoeHue aToma. K, T
Xumuueckas cBa3b. llepuonnueckas cucrema
3JIeMEHTOB. TecTHpOBaHuE MO TeMe
2 O0mme 3aKOHOMEPHOCTH JlagopaTropHas pa6ota Ne2. CKopocTh Omuyem no
MPOTEKAHU ST XUMHUECKIX XMUMUYECKUX PEaKUil 1 XUMHYECKOE nabopamopHoil
peaxuumii paBHOBecue. Pemenue 3amau pabome, T
3 JlucnepcHbie CCTEMBI. JlabopatopHas pa6ora Ne 3 [Ipurorosnenue Omuem no
PacTBOpEI HE 2JIEKTPOJIMTOB | paCTBOPOB 33/IaHHOW KOHIICHTPAIIUH. nabopamopHoil
TurpoBanue pabome, KP Ne2
3 PactBops! anekrponutos. PH. |JlabopaTopnas padora Ned Omuem no
Bbydepusie pacTBOpbI DNEeKTPOIUTHYECKAS TUCCOLUALMS . nabopamopHoti
unpomus coneit. PH. pabome
4 OKHUCIUTENBHO - JlabopaTropHas padora Ne 5. OxucimTenbpHO- Omuem no
BOCCTAHOBUTEJIbHbIE BOCCTaHOBHUTEIIBHBIE PEAKLINH. nabopamopHoil
peaxmu. INEKTPOXUMHYECKHE pabome, T
CBOICTBA PacCTBOPOB
5 Xumust sneMeHToB u  ux|JlabopaTopHas pabora Ne6.00mme Omuem no
coeHeHnd.  KOMIUIGKCHBIC |[CBOWICTBA ~ METalIOB, HEMETAUIOB U UX| JabopamopHoll
COEMHEHUS COEJMHEHHH. pabome
6 JlagoparopHas padora Ne7KauecTBeHHBIC Omuem no
Meronpl aHam3a BEIIECTB peakuny Ha KaTHOHBI aHUOHBI. 1abopamopHo
JlaGoparopnas pa6ora NeS. pabome
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‘OnpeneneHI/Ie ’KECTKOCTH BOJIBI.

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX PadoT
KypcoBbie paboThI HE IPETYCMOTPEHBI Y4ESOHBIM I1JIAHOM.

2.4. IlepeyeHb y4ueOHO-MeTOAUYECKOTO o0ecnevyeH s 1JIsl CAMOCTOSITEILHOM PadoThI
00y4JaroummXxcsi Mo JMCHUIINHE (MOYJII0)

No Bux CPC [Tepeuenp yueOHO-METOUYECKOr0 00ECTIEYEHH ST TUCIIUTUTIHBI 110
BBIMOJTHEHUIO CaMOCTOSITEIbHOM paboThI
1 2 3
Ilpopabomxa u .
nosmopenue nexyuonnozo | METOIMUECKUE PEKOMCHIALMH K OPraHM3alliM  ayJTUTOPHOH H
Mamepuana, mamepuaia | BHEAYIUTOPHOI (camocTOSITENBHOI ) paboThI CTYZIEHTOB:
1 \yuebnoii u nayunoii meroauudeckue ykaszanus / coct. T.II. Cropoxenko, I1.b. Ilounnok,
umepamypol A.B. becnanos, H.B. Jlo3a - Kpacnomap: Ky6anckuit roc.yn-t, 2018,
89¢c
TTodzomoska k Kysnenosa C.JI., Cropoxenko T.I1../ YueOHO-MeTOUECKOE TOCOOHE
5 |nabopamopnbin JUIsE 1a00paTopHBIX PabOT MO Kypcy «XUMHsDy (ISl CTYJICHTOB
SAHAMUAM. cnenuaibHOCTh 21.05.03 — «TexHOMOrHsI reoIornuecKon pa3BeaKm» )
Kpacuonap, Ky6l'Y, 2017 1.
Buvinonnenue Meromuyeckne pEeKOMEHJAMM K OpraHu3alud ayJIuTOpHOH H
UHOUBUOYANLHBIX 300QHUIL BHEAyIUTOPHON (camocTosITENEHON ) paboThI CTYJICHTOB:
3 |(loozomosxa k pewenuio | yeromuueckne ykasanus / coct. T.I1. Cropoxerko, I1B. TlounHoK,
3a0ay u mecmos.) A.B. Becnanos, H.B. Jlo3a - KpacHonap: Ky06auckwuii roc.yu-t, 2018,
89¢c
Kysnenosa C.JI., Cropoxenko T.I1../ YyeOHO-MeToan4ecKoe mocodue
JUTSE TAOOPaTOPHBIX PA0OT MO KypCy « XUMHUsD» (U1 CTY/IEHTOB
crieranbHOCTh 21.05.03 — «TexHOoMOTHS TEONOTMYECKOi pa3BeIKm»)
Kpacuonap, Ky6l'VY, 2017 r.
Meroguueckue pEeKOMEHAAIMU K OpraHu3alud ayAUTOPHOM U
BHEAYJIUTOPHOM (camoCTOSTETLHOM ) paboTkl CTY/ICHTOB:
Meromuyeckue ykaszanus / coct. T.II. Cropoxenko, I1.b. IlounHok,
4 Iloozomoska k mexywemy | A B. Becnianos, H.B. Jlosa - Kpacnonap: Kyb6anckuii roc.yn-t, 2018,
KOHMPOIO 89¢
Kysznenosa C.JI., Cropoxenko T.I1../ YueObHO-MeTOAMYECKOE ITOcOOUe
JUTA TabOpaTOPHBIX PAOOT MO Kypey «XuUMHsD» (J1s1 CTYICHTOB
crieranbHOCTh 21.05.03 — «TexXHONIorus reoornyecko pa3BeaKm)
Kpacnonpap, Ky6I'Y, 2017 r.

Y4ebHO-MeToIMYeCKe MaTepuaibl JJIsl CaMOCTOSTENbHON padoThl OOy4aroIIMXCs U3
YHCiIa HHBAIN/IOB U JIUI] C OrPaHMYEHHBIMH BO3MOXKHOCTSMU 310poBbs (OB3) npenocraBisiroTes
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HUX 3I0POBBS U BOCTIPHATHS HHPOPMALIUH:

JUnst UL ¢ HapyIICHUSIMU 3PEHHUS:

—B IeYaTHOU (popMe yBEIIMYCHHBIM IIPUPTOM,

— B (hopMe AIIEKTPOHHOI O TIOKYMEHTa,

JUJist JTiIL ¢ HApYIISHUSIMU CITyXa:

— B Ie4aTHOU dopme,

— B (JopMe AIIEKTPOHHOI O JJOKYMEHTA.
JL1st i ¢ HapyIeHUsIMU OIIOPHO-ABUTATEIBHOIO aIllapaTa:

— B medatHou Qopme,

— B (JOpMe FIIEKTPOHHOT O JOKYMEHTa,
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JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yYaroIIMXCs.

3. O0pa3oBaTe/ibHbIe TEXHOJOTHH.

OO0pazoBaTenbHbIE TEXHOJIOTHH: METO/I MPOOIEMHOI0 H3JI0KEHHS MaTepHalia, KakK
JIEKTOPOM, TaK U CTYACHTaMHU; CAMOCTOSTEIbHOE YTEHHE CTYICHTaMU y4eOHO-METONNYECKOM 1
CIIPaBOYHOM JINTEPATYPhI U TOCIEAYIOIIEH CBOOOAHOM U CKYCCHH IO OCBOCHHOMY UMH
MartepHaiy, UCIO0JIb30BaHUE, MIIJTIOCTPATUBHBIX BUIEOMATEPUAIIOB C TOMOIIIBIO
MYJBTUMEAUHHOT0 000py10BaHUS, TEXHOJIOT U JIMYHOCTHO-OPHUEHTHPOBAHHOTO 00Y4EeHMS,
MO3BOJIAOIIINE CO3/1aBaTh MHANBHUAYaIbHbIE 00pa30BaTeIbHbIE TEXHOIOTHH.

[lepeuncnennbie 00pazoBaTEIbHBIE TEXHOIOTHH PEaIu3ylOTCs:

- TIpYU YTEHUH JIEKIIUHU C UCIOJIb30BaHUEM MYJIbTUMEIUUHBIX MTPE3eHTAIlUHN U
JIEMOHCTPALMOHHOI'0 SKCIIEPUMEHTA;

- TIpU TMAJIOroBOIl hopMe MPOBEeACHUS JEKIIMOHHBIX 3aHIATUN C UCIOIb30BaHNEM JIEMEHTOB
NPaKTUYECKUX 3aHSITHI, TOCTAHOBKOM M peIIeHHeM POOJIEMHBIX M CUTYallMOHHBIX 3aJJaHUM;-
IIpY IPOBEACHUH TaOOPATOPHBIX PadOT BKIIOYAIOIIUX ITYOOKYIO CAaMOCTOSATEIbHYIO
IpopabOTKy TEOPETHUECKOro MaTepraa, N3y4eHHe MEeTOIUKU IPOBEAEHUs padOoThl U
MJIAHUPOBAHUSI SKCIIEPUMEHTA. B HEKOTOPBIX Tab0paTOPHBIX paboTax MPUCYTCTBYIOT 3JIEMEHThI
HCCJIEZIOBATENLCKOM pabOThI.

Ymenue nekyuil 110 JaHHON JUCLUIIIIMHE PEKOMEHYETCsl IPOBOJUTH C UCIIOJIb30BAHUEM
MYJBTUMEIUWHBIX IPE3EHTAlUN U IEMOHCTPALIMOHHOI O 3KCIIEPUMEHTA.

Mynbmumeoutinas npezenmayusi, BRIIOJIHEHHAS CPECTBAMH ITporpamMmbl Microsoft
PowerPoint mo3Bomsier npenogaBaTeNto Y€TKO CTPYKTYPUPOBATh MaTEepPHAl JICKIIHH, JKOHOMUTh
BpeMsi, 3aTpaunBaeMoe Ha U300payKEHUE C MCIOJIb30BAHUEM MeJa U JIOCKU CXEM, HalliCaHue
(bopMyI U IpYrUX CIOKHBIX OOBEKTOB, UTO 1a€T BO3MOKHOCTh YBEIMYUTh O0BEM M3JIaraeMoro
Matepuaia. Kpome Toro, npezeHTanus mo3BossieT O4eHb XOPOIIO WILIIOCTPUPOBATH JIEKIIHIO HE
TOJIbKO CXEMaMU M PUCYHKaMH, KOTOpPBIE €CTh B Y4EOHBIX TOCOOMSX, HO U MTOJHOLBETHBIMU
dororpadusiMu, puCyHKaMH, TOPTPETAMU YUEHBIX U T.J. MynbTUMEIUiTHAS Tpe3eH Talus
M03BOJISIET 0TOOPA3UTh (PU3NYECKHE M XUMHUYECKHE MTPOIIECCHI B IMHAMUKE, YTO TTO3BOJISIET
3HAUYMUTEIBHO YIYUYIIUTh BOCOPUITHE MaTepuana cTyaeHTaMu. CTyJaeHTaM pe1oCTaBIIsIeTcs
BO3MOKHOCTb KOIUPOBAHMUS MTPE3EHTALIMH /ISl BHITOTHEHHUS] CAMOCTOSTEILHONU padoTHl,
MOJITOTOBKH K TEKYIIEMY, IPOMEXYTOYHOMY U UTOTOBOMY KOHTPOJTIO (9K3aMEHY).

Jemoncmpayuonnstit xumuueckuii IKCnePUMErnn OTHOCUTCS K CIIOBECHO-HATJISTHBIM
MeTOo/1aM O0yUY€HHUS U MPOBOJUTCS MPU YTCHUH JIEKIIHH, a TAKKe MPOBEEHUHN 1a00paTOPHBIX
3aHATHH MpernoaaBaTeseM, Ja00PaHTOM HIIH, B HEKOTOPBIX CIydasiX, OAHUM WU HECKOJIbKHUMH
CTyAeHTaMu. J[eMOHCTPAllMOHHBIN SKCIIEPUMEHT TPOBOJUTCS B COOTBETCTBUHU C YUEOH O
IpOrpamMMoi 110 KOHKPETHBIM pa3jesiaM (MOIYJISIM ) TUCIUIIIUHEL. JeMOHCTpallHOHHBIN
SKCIEPUMEHT MO3BOJISIET MPENoIaBaTeo ChOPMUPOBATH UHTEPEC K IPEMETY Y CTY/IEHTOB,
00YYHUTh UX BBINOJIHATH ONPEIEICHHbIE ONIEPALINU C BEIIECTBOM, IPHEMaM TEXHUKU
1a00paTOPHOTro dKCIepUMeHTa. JIeMOH CTPpallMOHHbIN AKCIEPUMEHTA - UCTOYHHUK
IpUOOpeTaeMbIX CTY/I€HTOB 3HAHUH, HABBIKOB, YMEHUI; CPEICTBO MPEAYNPEKICHNS OIUOOK U
3201y 1eHUH, KOPPEKINH 3HAHHH, CIOCO0 MPOBEPKU UCTUHHOCTH BBIABUTAEMBIX THIIOTES,
pelIeHus y4eOHBIX U UCCIIEIOBATEIbCKHUX MP0o0JieM. K OCHOBHBIM TpeOOBaHUSM,
MPEIbABISEMBIM K J€MOHCTPALIMOHHOMY SKCIIEPUMEHTY, CIEyeT OTHECTH: HATJISTHOCTh;
pocTOTa; 6€30MacCHOCTh; HAIEKHOCTh; HEOOXOIUMOCTh OOBSICHEHHS dKCIIepuMenTa. JIro6oi
OIIBIT JJOJDKEH COMPOBOXKIAThCSI KOMMEHTApHUIMHU IpernojgaBartens. Bo3Hukaromye nayssl MOKHO
UCIOJIb30BaTh JIJIsl OPraHU3alllK JUaora co CTyJJeHTaMH, BHIICHEHUS YCIOBHI MPOBEICHHS
AKCIEPUMEHTA M MPU3HAKOB XUMHUECKUX peakinid. HeoOxoanma mocTaHoBKa LIEJH OIbITa - IS
Yero MpOBOJUTCS OIBIT, YTO HEOOXOAUMO MOHATh B pe3yibTaTe HaOOIEHU I 3a
skcniepumeHnToM. Clieyer onucath mpubop, B KOTOPOM ITPOBOIUTCS OIBIT; YCIOBUMA, B KOTOPBIX

OH IIPOBOJUTCS; 1aTh XapaKTepUCTHKY peakTuBaM. Heo6xoaumMo opranu3oBaTh HaOIIO1eHUS 32
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OIBITOM CTYJEHTAMH JUIsl BHISIBJIEHUS IPU3HAKOB PEAKIMH U IPOBEIECHUS aHAIN3a U IIOMOYb
CTYZICHTaM C/IeJIaTh COOTBETCTBYIOILME BBIBOJbI U TEOpETUUECKOE 0OocHOBaHue. [1pu pabote B
MaJIOUYMCIEHHBIX IPyIIax Leaeco00pa3Ho UCI0Ib30BATh JUAIOTOBYIO (POpMY POBEIEHUS

JIEKIMOHHBIX 3aHATUHN C UCIIOJIb30BAaHUEM 3JIEMEHTOB ITPAKTUUECKUX 3aHATUMN, TOCTAHOBKON 1
pelIeHreM NpoOIeMHBIX U CUTYallMOHHBIX 3aJaHUHN U T.JI.

Ilpu nposedenuu nabopamoprnozo npakmuKyma HeoOXOIUMO CO3/1aTh yYCIOBUS IJIS
MaKCHMaJIbHO CAaMOCTOSITEIEHOT'O BBIMOJIHEHHSI CTyIeHTaMu J1abopaTopHbIX padoT. [ToaTomy
IIpU IIPOBEIEHUH JJA0OPATOPHOIO 3aHATHUS IPETIOIABATEN0 PEKOMEHYETCS:

1. TIpoBenenue 3xcmpecc-onpoca (B yCTHOM UM TeCTOBOU (popMe) Mo TEOPETHIECKOMY
MaTepuaity, He00X0IUMOMY JUIsl BHITOTHEHHUS paOOThI (C OLIEHKOIN).

2. IIpoBepka MIaHOB BBITOJHEHHS Ja00paTOPHBIX paboT, HOATOTOBIEHHBIX CTYIEHTOM B
paMKax caMOCTOSITEIbHON paboThI (C OILIEHKOI).

3. Omnenka paboThI CTy/I€HTa B JJAOOPATOPHH U MOJYYEHHBIX UM Pe3yIbTaToB (C
OILICHKOM).

4. TIpoBepka oTueTa O BBHIMOJHEHHOH JJaOOpaTOpHOI padboTe (C OIEHKOM ).
JIabopatopHble 3aHATUS (PabOThI) MPOBOAATCS M1OCIIE U3YUEHUS ONPEIEIEHHOr0 pasjiena
(Momyst). DTO 3aHATUS, KOHTPOIUPYIOLIME 3HaHUS, YMEHUS U HaBbIKU. JIto0as tabopaTopHas
paboTa 10JKHA BKJIFOYATh TITyOOKYI0 CAMOCTOSITENIbHYIO TPOPA0OTKY TEOPETUUECKOTIO
MaTepuaia, U3y4eHHe MEeTOIUK IPOBEIECHUS U IIJITAHUPOBAHUE SKCIIEPUMEHTA, OCBOECHUE
U3MEPUTENBHBIX CPEICTB, 00Pa0OTKY U MHTEPIPETALUIO IKCIIEPUMEHTAIbHbIX JaHHBIX. [Tpn
3TOM 4acTb PabOT MOXKET HE HOCUTh 00sI3aTEeNIbHBII XapaKTep, a BBINOJIHATHCS B paMKaxX
CaMOCTOSITENIbHOM paboThl 0 Kypey. B psin paboT nenecoodpa3Ho BKIIOYUTE pa3zelibl ¢
JIOTIOJIHUTEJIBHBIMU 3JIEMEHTaMU Hay4YHBIX MCCIIE0BAHUM, KOTOpbIE NOTPEOYIOT YIi1yOJIeHHON
CaMOCTOSITEJIbHON MPOPadOTKU TEOPETUUECKOr0 MaTeprasa. BeinoaHeHrne 1abopaTopHbIX paboT
CTYACHTaMU JOJKHO YJOBJIETBOPATDH CIEAYIOIIUM TPeOOBaHUSAM:

*  CTYJAEHTHI JOJDKHBI IOHUMATh CYTh OMbITa (IKCIIEPUMEHTA) U 3HATh
MOCIIEI0BATEIbHOCTh BBIIOHEHUS OTJENbHBIX ONepaluii 0 UHCTPYKIIUH;

s co0MoIaTh JO3UPOBKY PEAKTUBOB U IIPaBUiIa pabOThI C HUMU;

*  yMeTh COOMpPATh MPUOOPHI IO PUCYHKAM (CXEMaM) U IPABHIBHO paboTaTh C HAMH,

*  HEYKOCHMTEJILHO BBIIOJHATH IPaBHJIa TEXHUKU O€3011aCHOCTH ITPU
oOpareHuu ¢ 000pya0BaHNUEM, IPUOOPAMH U PEaKTHBAMU;

*  TpamMOTHO O0(OPMIIATH OTUET O MPOBEIEHHON IKCIIEPUMEHTAILHON padoTe.

[Ipu 3ammre nadbopatopHOil paboTHI (Claue OTYETa O €€ BBIOJIHEHHH) CTYAEHT JOJDKEH
yMeTh O0BSACHATH 11€JU, 3a7a4d, X0 MPOBeIeHUs padoThl, €€ Pe3yJIbTaThl, CAeTaHHbIE BHIBOIBI,
a TaKXKe OCHOBHbIE€ KOHCTPYKTHBHbIE OCOOCHHOCTH HCII0JIb3yEMOI0 000PYA0BaHUS.

B Hacrosiiee BpeMsi COBEpLIEHCTBOBAHUE XUMUYECKOr0 SKCIIEPUMEHTA, B OCHOBHOM,
3aKJII0YAETCs B MOJIEpPHU3ALMK IPUOOPOB, allllapaToB, CO3JaHUs 000pyL0BaHUA AJIs pPaOOTHI C
MaJIbIMHM KOJINYECTBAMHU U, K COXKAJIEHUIO, B MEHbIIEH CTEIEHN OHO HALEJIEHO Ha pa3paboTKy
MIPUHLUITHAIBHO HOBBIX XMMHUYECKHUX OIBITOB, KOTOPBIE 1)1 ObI BO3MOXKHOCTh IPUMEHAThH Ha
ypOKax NMpoOJIeMHbIE U UCCIIEA0BATENILCKUE (POPMBI OpraHu3aluy yueOHol aesTesnpHoCcTH. B
polecce MPOBEACHNUS OIBITOB CTYJ€HThI PACIIMPAIOT CBOU MPEACTABICHUS O BEIIECTBaX, UX
CBOMCTBAX, COBEPIICHCTBYIOT IPAKTUYECKUE YMEHHUS.

3anamus 6 aKMUBHBIX U UHMEPAKMUGHBIX (hOpMax PEKOMEHYETCS IPOBOAUTD C
HCIOJIb30BAHUEM KOMITBIOTEPHBIX CUMYJISIUI, TOCTAHOBKU MPOOIEMHBIX U CUTYal[MOHHBIX
3ananuil. [IpoBenenue 3aHATHI B aKTUBHBIX U HHTEPAKTUBHBIX (pOpMax TOIKHO OBbITH
HaIpaBJIeHO Ha HUHTEHCU(UKAIMIO y4eOHOr 0 Ipolecca, yBeaIuueHne JOCTYITHOCTH 3HaHU,
HaBBIKOB M YMEHUH, aHaIN3 yueOHOH nH(popMannu, TBOPYECKUH OJX01 K YCBOGHHIO yueOHOT O
MaTepHaia. B xoxe nmpoBeneHus 3aHATUI CTYIEHTHI TOJDKHBI YUUTHCS (POPMYIIUPOBATH
COOCTBEHHOE MHEHHE, TPABHIIbHO BBIPa’KaTh MBICIIH, CTPOUTH J0KAa3aTEIbCTBA CBOEH TOUKHU
3peHus], BECTU IMUCKYCCHUIO, CIYLIAaTh APYrOro yeaoBeka, yBaxaTh ajJbTepHATUBHOE MHEHHUE, YTO
JOKHO (POPMHUPOBATH HABBIKH, HEOOX0UMBbIE OYyLIEMY CIEUATUCTY B PO eccr OHAIbHOMI
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JesITeIbHOCTU. Peam3anust akTHBHBIX ¥ MHTEPAKTUBHBIX METOJIOB TIPU M3YYCHUHU Kypca
«XUMHsD» BO3MOXKHA HA JICKIIMOHHBIX U J1a00PATOPHBIX 3aHATHAX ITyTEM ITPOBEICHUS
JUCKYCCHH, HCITOJTb30BAHMS KOMITBIOTEPHBIX CHMYJISIIIHIA, TTOJTOTOBKE U 3alIUTE pedepaTUBHBIX
Y UCCIIEIOBATEIbCKUX PadoT.

Kommu
Cemecr | Bup 3ansarus Hcnonp3yemble HHTEpaKTUBHBIE 00pa3oBaTeIbHBIC CTBO
p (JL, IIP, JIP) TEXHOJIOTUH
4acoB
JIP becenpl, pazdop curyanuii, pabota B MaJIbIX Tpymmax, 36
IIOCTaHOBKH HpO6HeMHLIX 1 CUTYAIITMOHHBIX SHILaHHﬁ.
Hmoeo: 36

Camocmoamenvhas paboma - 370 HanOoOJIEE BaXKHBIHM TyTh OCBOCHUS CTyJEHTaMHU
HOBBIX 3HAHWH, yMEHUH 1 HaBBIKOB B OCBOEHUM JUCLHUIUIMHBL. O0pa3oBaTesbHas 1elb
CaMOCTOSITENIbHOIM pabOThI - OCBOEHHE METOA0B XUMUUECKOH HayKH, SKCIIEPUMEHTaIbHBIMU
YMEHUSMHU; YMEHHUSAMH paboTaTh ¢ yueOHON U HayYHOMU JIUTEpaTypoi; IPOU3BOJUTH PaCUEThI;
M10JIb30BaThCsl XMMUUYECKUM sI3bIKOM. BocnuraTenbHas 1enp - popMupoBaHHUe YePT JIUYHOCTU
CTYZCHTA, TPYAOII00UsI, HACTOWYMBOCTH, TOBApHUILIECKOM B3anMonoMouy. Pa3suBaromas 1ensp -
Pa3BUTHE CAMOCTOSTEIIbHOCTH, MHTEIUIEKTYaJIbHbIX YMEHUI, yMEHUE aHAIN3UPOBATh SIBICHUS U
nenath BeIBOABL. CaMocTOsTeNIbHAsI paboTa MOXKET ObITh HCTOYHUKOM 3HAaHUH, CIIOCOOOM UX
IPOBEPKHU, COBEPIIECH CTBOBAHUS U 3aKPEIJICHUS 3HAHUH, YMEHUI U HABBIKOB. DTOT BHU]
NEeSITEIbHOCTU CTYAEHTOB (popMUpyeTcs 01 KOHTposieM Ipenoaasatens. [1pu opranuzanuu
BHEAYIUTOPHONW CaMOCTOSATEIbHOM pabOoThI 110 M CLUHUIIIIMHE IPEMNOAABATEN0 PEKOMEH Ty eTCs
UCIIOJIb30BaTh CIENYIOIUe (GOPMBI:

*  BBINOJHEHHE JOMAIIHUX 33JaHUi Pa3HOOOPa3HOro XapakTepa. DTO - pelIeHue 3ajay;
1o00p ¥ N3y4eHHUE JIUTePaTyPHbIX HCTOUHUKOB; 10100 UIUTIOCTPATUBHOTO U ONHUCATEILHOT'O
MaTepuaia o OTAEJIbHBIM pa3zenaM Kypca B ceTu MHTepHeT;

*  BBINOJIHEHUE UHAUBUAYaAJIbHBIX 3aJaHUH, HAlIPaBJICHHBIX HA Pa3BUTHE Y CTYICHTOB
CaMOCTOSITEIbHOCTU ¥ MHUIMATUBBI. IHIUBHya IbHOE 3a/JaHIE MOXKET MOTy4aTh KaK KaxJIbIi
CTY/CHT, TaK ¥ YaCTh CTY/J€HTOB T'PYIIIHI.

B aktuBHOI Qopme BrInosHsAETCS 00cy)aeHune 1adbopatopHbix (JIP) u KOHTpOIBHBIX
pa6ort ( KP).

OO01MM BEKTOPOM M3MEHEHUS TEXHOJIOT M 00YUeHHsI JOKHBI CTaTh aKTUBU3ALUs
CTYZCHTA, IOBBILICHUE YPOBHS €r0 MOTUBALIUK U OTBETCTBEHHOCTH 3@ KAUECTBO OCBOEHUS
00pa3oBaTeIbHON IPOrPaMMBI

B mporecce npoBeneHus JIEKLMOHHBIX 3aHITUH U J1JAOOpaTOPHBIX pabOT MPaKTUKYETCs
IIMPOKOE MCIOJIb30BAaHUE COBPEMEHHBIX TEXHHYECKHX CPEICTB (IIPOEKTOPbI, MHTEPaKTUBHbIE
nocku, Murepuer). C ucnonb3oBaHueM MHTepHeTa OCyIIECTBIIsE€TCS AOCTYI K 0a3aM JaHHBIX,
MH(POPMAILIMOHHO-CIIPABOYHBIM U ITOMCKOBBIM CUCTEMaM

Jns mun ¢ orpaHUYEHHBIMM BO3MOYKHOCTSMH 3J0POBBSI MPENTYCMOTPEHA OpraHu3aius
KOHCYJIbTAIIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHBbIE CPeACTBA A/l TEKYIIEro KOHTPOJISA yCIIeBAeMOCTH H ITPOMEKYTOUHOMI
aTTecTauMu.

OneHouHbIE CpeacTBAa Ul HWHBAJIWAOB M JMI[ C OTPAaHHYEHHBIMH BO3MOXXHOCTAMH
3/I0pOBBS BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX CUX0(U3NYECKUX 0CO0EHHOCTEH.

— TpU HEOOXOAMMOCTH WHBAIUIAM M JHIAM C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMHU
310pOBbsI IPEJOCTABIISIETCS TOMOIHUTENBHOE BpeMs A1l MOATOTOBKU OTBETA HA DK3aMEHE;

— TpU NPOBEICHUU MPOLETYPbl OLICHUBAHUS PE3yJIbTATOB O0YUYEHUSI HHBAJIUJIOB U JIUI] C
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OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0pOBBSl IIPE1YCMATPUBAETCS HCIIOJIb30BAHUE TEXHMYECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUAYaJIbHBIMH OCOOEHHOCTSAMU;

— MIpU HEOOXOAUMOCTH JJIs 00Y4aIOUIMXCS C OIPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS
U MHBAJIUAOB IpOLEgypa OLEHUBAHMUA pE3yIbTaTOB OOYYEHUS MO [AUCHMIIMHE MOXET
IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

ITpouenypa oreHHBaHUs PE3yJIbTATOB OOy4YEHHsI MHBAJIMJOB U JIUI[ C OrpPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSl 1O JTUCHUIUIUHE (MOIYJII0) MperyCMaTpUBAET IPeIOCTaBIICHHE
uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OrPaHUYEHUSM HX 3[0pOBbS U BOCHPUSITUS
uHpopManuu:

JUis U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B ie4aTHOU (hopMe YBEIMUCHHBIM HIPUPTOM,

— B (popMe DIIEKTPOHHOT O JOKYMEHTA.

JList JTa11 ¢ HapYIICHUSIMU CITyXa:

— B IeYaTHOU (opme,

— B (hopMe PIIEKTPOHHOT O IOKYMEHTA.

JUist M11 ¢ HAapyIIEHUSIMU OITOPHO-ABUTATEIBHOIO amapara;

— B IleyatHoi Qopme,

— B (hopMe PIIEKTPOHHOT O IOKYMEHTA.

JlaHHbBII TIepedeHb MOXKET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA
00y4JaroIIMXCS.

4.1. DOH OLCHOYHBIX CPEICTB AJIs IPOBEJeHUs TEKYLIEero KOHTPOJI.

Tekyuuid KOHTPOJAb IO paszdesiaM JUCHUIUIMHBI OCYIIECTBISIETCS B YCTHOM U
NUCbMEHHON (opMe Ha J1aOOPAaTOPHBIX 3aHATUSAX M BKIIOYACT CIEAYIOIIUE BHUIBI M (OPMBI
KOHTPOJIS: BXOJHOM (AMarHOCTUYECKUN TECTOBBIM), TeKyumMi (yCTHBIH (POHTAIbHBIN,
IIACBMEHHBIN, pElIeHWE 3aJad W YHNpPaKHEHWI, IUCbMEHHOE TECTUPOBAHHUE, KOHTPOJIbHA
paboTa), MpOMEKYTOUHBIN (IK3aMEH).

Texymuii KOHTPOJIb YCIEBAEMOCTH MPEACTABISET COOOW MPOBEPKY YCBOSHUSI y4EeOHOTO
MaTepuaia, peryjsipHO OCYILECTBISIEMYIO Ha MPOTSLKEHNUN ceMmecTpa. K 1ocToMHCTBaM TaHHOT O
THIIa OTHOCHUTCSl €ro CHCTEMAaTUYHOCTb, HEMOCPEICTBEHHO KOppenupyrolnas ¢ TpeboBaHHEM
MTOCTOSTHHOT'O ¥ HEMPEPBHIBHOIO MOHUTOPUHTA KauyecTBa 00 yUeHHUSI.

Texyuuit KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB MOXET MPEICTaBISATh COOOM:

— YCTHBIH onpoc (FpynnoBoi UM HHANBUAYAIbHBIN);

— NPOBEPKY BBIINOJIHEHUS NUCbMEHHBIX JOMAIIHUX 3a/1aHUN;

— IpOBeJIeHH e JIAOOPaTOPHBIX padoT;

— INPOBEJIEHNE KOHTPOJIBHBIX PadoT;

— TecTUpOBaHUE (MMCbMEHHOE HJIM KOMITBIOTEPHOE);

— IpOBe/IeHHE KOJJIOKBUYMOB (B TMCbMEHHOM UM YCTHOH (Gopme);

— KOHTPOJIb CAMOCTOSATEIBHON PabOThl CTYJEHTOB (B MMCbMEHHON MM YCTHOH opme).

IIpu TekyiieM KOHTpOJIe yCIIeBAaEMOCTH aKIIEHT Je1aeTCsl Ha YCTAHOBJIEHUHU MOAPOOHOIA,
peanbHOM KapTUHBI CTYAEHYECKHX JOCTHXKEHUH M YCICIIHOCTH YCBOEHUS MMHU Yy4eOHOU
IIpOrpaMMbl Ha JAHHBIA MOMEHT BpeMeHH. lIpu 3TOM KOHTpOJE y4YMTHIBAE€TCA IMOCEIAEMOCTh
CTYACHTOM ayAMTOPHBIX 3aHATUN (JeaeT OTMETKY B ayJUTOPHOM JKypHalye), OLICHUBAaeT
yYpOBEHb Yy4YacTHsl CTYJIEHTOB B ayIUTOPHOH paboTe, CTElNeHb YCBOCHUS HMH Yy4eOHOro
MaTepuanga M BBIABJIAET HENOCTaTKU B IIOATOTOBKE CTYJIEHTOB B IENAX JajJbHEHIIEro
COBEpIICHCTBOBAHMSI METOJUKHU MpPENoJaBaHMs JaHHOW AMCLUUIUIMHBI M aKTHUBU3ALMH PaOOTHI
CTYACHTOB B XO/I€ 3aHATHH.

[IpomexyTOUHBI KOHTPOJIb - IK3AMEH.

WnnauBuayanbHble KOHCYJIbTAlMM OOYYalOUIMXCS TMPOBOJATCS €XEHelenbHO B (opme

auanora. /[ nui ¢ orpaHHYEeHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI IIPEYCMOTPEHA OpraHu3alus

KOHCYJIBTAIIU} C UCIIOJIb30BAHUEM DIIEKTPOHHOMN MOYTHI.
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Ilpumepnutii nepeuenv KOHMPOLHBIX 6ONPOCOB YCIMHO20 ONPOCA HO ONLOEIbHBIM
memam oucyunaunst (OK-1, OK-7, OITK-4))
Tema 1: Beedenue. Cmpoenue amoma u xumudeckas cesa3v. Knaccvl Heopeanuyeckux
coeouHenul
1.ITpenmeT 1 00BEKT U3YUCHUS XUMHUHU.
2. [lepeuncimte OCHOBHBIC 3aKOHBI XUMUHU
3. HazoBuTe ki1acchl HEOPraHUUECKHUX COCTMHEHMU.

5. KBaHTOBO-M€XaHUYECKas MOZEIb CTPOEHHUS aTOMA.

6.KBanTOBBIC YNCNa UX PUINUECKUI CMBICI.

7. AToMHBIE 8, p, d, f - opOuTamm.

8. [IpuHIMIIBI 3aMI0THEHHE HJIEKTPOHAMH aTOMHBIX OpOUTaIeH
9.ChopmynupyiTe NepuoIUnIECKUNA 3aKOH.

10. Ctpoenue nepuoauueckas cucrema sementoB J[.M. Menneneesa.
11. l'eoxumunyeckas Kiaccu(pUKaLus 3JIEMEHTOB.

11. IlepeuncauTe TUIIBI XUMUYECKON CBS3H.

12 ITousitue o metone BC u MO.

Tema 2: Obwue 3aKoHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyull

UYro Takoe TepMOgUHAMUYECKas cucrema?
HasoBute THIBI TEPMOJNHAMUYECKUX CHCTEM.
[lepeuncnure GyHKIMH COCTOSHUS.
Uro Takoe cTaHAapTHbIE TEPMOJIMHAMUYECKUE [TapaMeTpbl 00pa3oBaHus BeIlecTB?
OOBACHUTH BO3MOXKEH JIU BEUHBIN JIBUTATETb.
Kakue peakiiuy Ha3pIBarOTCS 9K30TEPMUYECKUE U SHAOTEPMUYECKUE?
Kaxk onpenennts BO3MOXXHOCTb MPOTEKAHUS XUMUYECKON peakiuu?
Kaxue paxkTopsl BIUSIOT HA CKOPOCTh XUMUYECKOW peakIuu?
[Touemy HOpPOrocTOANIME KaTaIM3aTOPBI UCIOJIB3YIOT B TEXHOJOTHYECKHUX MIPOLECCAXU
SKOHOMUKH MPEATPUITHH
. Kak , ucnons3yro Ipunnun Jle-IlaTense s cMeneHUs: paBHOBECHBIX ITPOLIECCOB B
CTOPOHY BbIXOJ]a TPOAYKTA?

CooNo~LN E

(S
o

Tema 3: [ucnepcuovle cucmemsi. Pacmeopwi nesiekmpoaumos.

[IpuBeauTe npuMepsl TUCHEPCHBIX CUCTEM.

HazoBuTte cBoiicTBa (hu3nuecKkux cMecel 1 XUMUYECKUX COCIMHEHHI.

OnummTe cBOWCTBa paCTBOPOB.

N3 kakux cTaauil COCTOUT MPOLECC PACTBOPEHUS.

Kaxkue (hakTopsl BIUSIOT HA MPOIECC PAaCTBOPEHUS?

Uem oTiM4aroTCs UACaNbHBIE PACTBOPHI OT peaIbHBIX?

[Touemy BOJHBIE CTPOUTENBHBIE PACTBOPHI MPU PpabOTE 3UMHEE, MOPO3HOE BpEMS HE
3amep3aroT?

Noos~wh e

Tema 4: Pacmeopul snekmpoaumos
1. Kakwue BemecTBa OTHOCATCS K AJICKTPOJIUTaM?
2. TloueMy >1MeKTPOIUTHI IPOBOMAST TOK?
3. UeM cuIIbHBIE 2JIEKTPOIUTH OTIMYAIOTCS OT CIa0bIX?
4. TloyeMy KOHCTaHTa AMCCOIMAIIMHN HE TPUMEHUMA K CHIIBHBIM 3JIEKTPOJIUTaM ?

Tema 5: Oxucrumenvro - 60CCMAHOBUMEbHBLE peaxkyuu. QﬂeKmpoxuMuquKue ceolcmea
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pacmeopos.
1. Kak paccunuraTh BO3MOXKHOCTb ITpoTekanus OBP?
2. Kak co3gath raJbBaHUYECKUH 3J1EMEHT, UMes OJUH BHJ MeTajia?
3. TloueMm Henb3s MOJYYUTh AKTHBHBIE METAJLIbI U3 BOJHBIX PACTBOPOB
3IEKTPOITUTUYECKUM TTyTeM?

Tema 6: Xumus 31emenmos u ux coeouneruu. KomniexcHoie coeounenus
1. Tlouemy Mmetassl 6siecTAT?

2. TloueMy MeTabl IPOBOISAT TOK , @ HEMETAJUTBI - HET?

3. I'nme B mepuoguyeckoit cucreme anemerToB /(.M. MenaeneeBa HaXoAsATCs METaJLIbI U
HEMETaJIbI?

[Neoxummuueckas kinaccuukaius 3JI€MEHTOB

Kaxkue BemiectBa OTHOCATCS K OpPraHUYECKUM BEIleCTBAM?

YeM OTIMYAFOTCS IBOWHBIC COJIA OT KOMILJIEKCHBIX?

[Touemy KOMITJIEKCHBIE COJIH SIPKO OKpaIlleHHbIE?

Kax onpenenuts MarHuTHbIE CBOICTBA KOMIIJIEKCOB?

N O

Tema 7: Memoowt ananusza eeuecmes
1. Yem xumuueckue memoowl anaiu3a Oomaudaomcs Om uaudeckux u uszuxko-
Xumudeckux?

IlpumepHnutit nepeuenv 1a00pamopHbIX padom no OmoeIbHLIM MmeMamM OUCUUNTIUHDL
(OK-7, OIIK-4)

Jlabopamopnasa paboma— 5>T0 BaXHBIA dJEMEHT ydeOHOro mpoiecca. MIMeHHO Ha
TaKUX 3aHATHSAX CTYACHTHI MOJy4YaloT MPaKTHUECKHEe YMEHHUS UM HaBBIKUM paboThl ¢ mpubdopamu,
ydyarcia CaMOCTOATCIIBHO IIPOBOAUTL OIIBITBI M AC€JIaTb COOTBCTCTBYIOIIHMEC BBIBOJAbLI IIO HX
pe3yiabTaTaM, 4TO0, HCCOMHCHHO, 6y£[eT CHOCO6CTBOBaTL JydlieMy yCBOCHHIO U 3aKPCIIJICHUIO.

PezynbTatel saGopaTOpHBIX pPaboT oOQopMISIOTCS B OTYETHl MO J1aOOpaTOPHBIM
npaktukymaMm. Otder 1o  7abopaTopHOMl  paboTe  CONEPXKHUT  TEOPETHUECKYH U
9KCIEPUMEHTAIbHYI0 YacTb. B Teopernueckoil 4YacTh H3/1araroTcsi TEOPETHUYECKUE OCHOBBI
HU3YYaCMbIX XUMHNYCCKUX ITPOLECCOB. B BKCHepHMCHTaHBHOﬁ YaCTH NMMPUBOAUTCA CJIb, HA3BAHUC
U MCTOJHUKA BBIIIOJIHCHHA XUMHUYCCKOI'O OIIBITA. HpI/I HCO6XOI[I/IMOCTI/I MMPpUBOAATCA paC‘IéTbI n
COCTABJISIIOTCSl YpaBHEHHUs XMMUYECKMX peakiuil. B koHIe Kaxaoro omelta (GopMyiupyercs
BBIBO/I.

Kputepun onieHnBanus oT4ETOB 110 JJAOOPATOPHBIM padoTam:

— OICHKa “3a4TeHO” BBICTABJISACTCS CTYACHTY, €CJIM OH IIPaBHIIBHO IIPUMCHACT
TCOPCTUUCCKUEC IIOJOXKCHHA KypCa IIpU PCIICHUU IMPAKTUYCCKUX  BOIIPOCOB, BJIAJCCT
HCO6XO)II/IMBIMI/I HaBbIKaMU U ITPpUEMAaMH WX BBIIIOJIHCHU A,

— OLIGHKAa ‘“HE 3a4TEHO” BBICTABJISICTCS CTYACHTY, €CJM OH HE 3HAeT 3HAYUTEJIbHOI
YacTH MPOrpaMMHOrO Marepuaja, B J1a0OpaTOpHOM IMPAKTHKyME JOMYyCKAeT CYIIEeCTBEHHBIC
OIMOKHU, 3aTPyIHSCTCS OOBSICHUTh pACUYCTHYK YacTh, OOOCHOBaTh BO3MOXKHOCTH €€
peanu3aiuy, a TaKKe HEYBEPEHHO, C OONBIIMMHU 3aTPyTHCHHUSIMHU BBIOJIHSCT 3aaHUSI UM HE

CITPaBJISICTCA C HUMU CaMOCTOSATCJIIBHO.

Jlabopamopnas pavoma Ne. 1.OcrogHble K1acchl HEOP2AHUYECKUX COEOUHEHUL

3HAKOMCTBO C TEXHHUKOW O€30MacHOCTH MpHu paboTe B XUMHUYECKOW JabopaToOpuu.
Jnarnoctuyeckoe TectupoBaHue. Ilpu BbimosHEeHUU JlaGopaTOpHOW pabOTHl H3ydaroTCs
CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHHMUECKUX fgeﬂHHeHHﬁ U CIIOCOOBI UX MOJTYYEHUs. YMEHHe



OCYIIECTBUTH LIETIOYKU MPEBPAIIEHUH.
KontponbHoit padote Nel no Teme: «OcHOBHbBIE MOHATHS U 3aKOHBI XUMHU
Jlabopamopnas paooma Ne2: Ckopocmb XumMuyeckux peaxyutl U Xumuyeckoe pasHogecue

[Ipu BeIMONHEHWH "aOOpPaTOpHOM  pabOTBl M3y4yaercss 3aBHCUMOCTh — BIIMSIHHS
KOHIICHTpAIMH PEarupyrolnux BELIeCTB, TEMIIEPATYPhl, KaTaIN3aTOpa Ha CKOPOCTh XUMHUYECKOI
peakiuy, a TakkKe BJMSHME KOHLEHTpalluM Ha XUMHUYECKOoe paBHoBecHue. Pemienue 3anau.
TectupoBaHue TeMe 3aHATHUA.

Jlabopamopuasa paboma Ne3. [Ipucomosnenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumposanue.

[IpunoOperatoTcst yMeHUs TPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIEHTPAIMU TI0
pacuery Macchl BellecTBa, HEOOXOIUMOW /I MPUTOTOBJIEHUSI pacTBOpa (MOJIsIpHAsi, MaccoBas
nonst). TOYHOCTh TPHUTOTOBJIEHHUS PACTBOPOB OIPEACNSIETCS 10 M3MEPEHUI0 TUIOTHOCTHU
KUJIKOCTEH C MOMOIIBI0 apeoMmeTpa. TUTpoBaHUE MONy4eHHOro pactBopa. O3HAKOMIIEHUE C
TEXHUKOH KHCIOTHO-OCHOBHOT'O THUTPOBAHUS PACTBOPOB C HEWU3BECTHOH KOHIICHTpaluen
pacTBOpeHHOro BeulectBa. Pemenne 3anad.KontponsHas padora Ne2 mo teme: «PacTBopbI».
Jlabopamopnasa paboma Ne 4 Dnexmporumuueckas OUCcoyuayus u 2uOpou3 coel.

@opmupyroTcsi ymMeHHs: paboThl C pacTBOpaMH >JIEKTPOIMTOB. M3ywaercss BIusHUE
KOHLIEHTpAIlMd Ha CMeEIIeHHe paBHOBecus cnadboro snektpoiuta. [Ipuobperaercs HaBBIK
onpeznenenuss pH pacTBOpoB coliel, CMEIIEHUE PABHOBECUS TMAPOJIN3A COJIEH. 3HAKOMCTBO CO
cBoicTBaMU Oy(EepHBIX paCTBOPOB.

Jlabopamopnas padoma Ne 5.OxuciumenbHo-60CCMAHOBUMENbHBIE PEAKYUU.

O3HakoOMJIEHHE C PACTBOpPAMU TUIIMYHBIX OKHUCIUTENEH M BoccTaHoBUTeNeH. M3yueHue
YCIIOBUM NPOTEKAHUS M CPEIbl HA MPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUU.
O3snakomiieane ¢ Tunamu OBP. Cocrasienne ypasaenuit OBP: a) Meron anekTpoHHoro amamca; 0)
METO/I 3JIeKTPOHHO-HOHHOT 0 OanaHca. TecTupoBaHue 1o TEME.

Jlabopamopnasa paboma Neb. Obwue ceoticmea Memanios, HEMEemMalo8 U Ux COeOUHeHUII.
®opmupoBaHue yMeHUH pabOTbl HEMETANIaMU M UX COeAMHEHUsIMH. H3ydeHue
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX CBONCTB HEMETAJUIOB U X COCIUHEHUM.

dopmupoBaHUe YMEHU pabOTHI ¢ METAJIAMH TPU UX PACTBOPEHHUH B BOJE, PacTBOpax
KUCIIOT, LIEJI0Yel, MNpH CIUIaBJIeHUHU. M3yduTh KHCIOTHO-OCHOBHOM M  OKHUCIIUTENIBHO-
BOCCTAHOBUTENIbHBIA XapaKTEP BAXKHEHIINX COCANHEHUN METAJIOB.

Jabopamopuaa padboma Ne.7 Xumuueckue memoowt ananusza sewecms. Kauecmeennvle peaxyuu na
KAMuoHbl AHUOHDL.

O3HaKOMIIEHHE ¢ XUMUYECKMMH METOJJaMHU aHajn3a BemlecTB. KauecTBeHHbIE peaKIuu Ha
KaThoHbl. M3yueHne NpPOAYKTOB B3aUMOJEMCTBUS HUX C KaueCTBEHHbIMHM aHUOHAMM.
®opMupoBaHUE YMEHMS IPOBOAUTH KAUECTBEHHBII aHAJIN3 BELLECTB.

O3HakoMJIeHHE C KAueCTBEHHBIMU pEAKIHUSIMU Ha AaHUOHBL. M3yueHue mpOIyKTOB
B3aMMOJICUCTBHSI HMX C KayeCTBEHHbIMH uoOHaMH. DOpMUpOBaHHE YMEHHS MPOBOAUTH
Ka4eCTBEHHBIN aHAJIN3 BEIIECTB.

Jlabopamopnas pavoma Ne8.Onpedenenue dcecmrocmu 600bl.

[IpoBenenne Hay4HO-HUCCIENOBATENbCKONW pabOThl MO M3YYEHHIO OOIIed U BpeMEHHOM

KECTKOCTH BOJBL..

Ilpumepnutii mecm no omoenvuvim memam oucyunaunst (OK-1, OK-7)
JluarHocTuveckoe TeCTUPOBAHHUE.
Ero nens - onpenenenne MCXOAHBIX 3HAHUN U OCOOCHHOCTEN MBIIIICHHS CTYACHTOB IS
KOPPEKTUPOBKH COZIepKaHMsI Kypca, GOopMHpOBaHUS TPAEKTOPUHU 00yUYEHUSI.

Tecr JJI1 BXOJJHOT'O TUAarHOCTUYECKOI'O KOHTPOJIA

XUMHS U3y4aer ...

17




Moab — 310 ...

XUMHUYECKOE BEIIECTBO — 3TO ...

Hepe‘II/ICJ'H/ITe OCHOBHBIC 3aKOHbI XMMUU.

YKaxuTe BaXKHEUIINE TEOPHUH, COCTABJISIIOIINE OCHOBY XUMUHU.

W3 nepeyucieHHbIX SBJICHHUI BEIOEPUTE TO, KOTOPOE HENlb3s OTHECTU K XMMHUYECKUM
— pacTBOPEHHE COJIU B BOJE;

— CBEPTHIBAHUE KPOBHY,;
— B3PbIB IMHAMUTA;
— paszJesnieHne U30TOMOB YpaHa ¢ moMomIsio qud dy3uu.

[Ipocreiimas (amnupuueckas) GopMmysia yKa3bIBaer ...

XHUMHUYECKHUM IIEMEHT XapaKTePU3yeTes ...

ITox HOpMaBHBIMU YCIOBHSIMHU B XUMHH IIOPA3yMEBAOTCS CIECAYIOIUE YHCICHHBIE 3HAYCHUS
TeMIepaTypbl U JaBJIECHUS ...

CKOJIBKO aTOMOB BOJIOPOJIa COAEPXKUTCS B 224 11 OyTaHa IpH H.y.?

CKOIbKO ¥ KAKHX 3IeMEHTAaPHBIX YacTUI[ 00pa3yloT aToM u3ortomna propa °F?

OHpeI[eJ'II/ITe KBAaHTOBBIC Y1 CJId, OIIUCBIBAOIINE COCTOSAHNUEC BAJICHTHOI'O 3JICKTPOHA aTOMa
BOJOpOAa B OCHOBHOM COCTOSIHUMU.

OHpeI[eJ'II/ITC BAJICHTHOCTb U CTCIICHb OKUCJICHUA aTOMA a30Ta B MOJICKYIJIC a30THOM KHUCJIOTHI.

YT0 TaKkoe XUMHUYECKad CBI3b?

XuMuueckas peakiusi 00s13aTeIbHO COMPOBOXKIAETCS BBIICJICHUEM UJIM TIOTJIOIIEHUEM SHEPTUH,
MOCKOJIBKY ...

[TpuBenuTe GopMyIibl COETUHEHUH, UMEIOLIHX:
a) KOBAJICHTHYIO HEMOJIIPHYIO CBSI3b,

0) KOBaJICHTHYIO MOJSIPHYIO CBS3b,

B) HOHHYIO CBSI3b,

I') OJHOBPEMEHHO HOHHBIE I KOBAJICHTHBIE CBSA3H.

[IpuBeanTe npuMepbl SK30TEPMUYECKUX PEAKIIHIA.

B kakux enuHUIIAX U3MEPSIETCS CKOPOCTh XMMUYECKOW peakIuu?

Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUUYECKOM peakiuu?

Kaxkwue BemniecTBa Ha3bIBAIOT KaTaJII/IBaTOpaMI/I?

XUMHYECKHE PEAKIUU, IPOTEKAOIIME B IPOTUBOIOJIOKHBIX HAIIPABJIICHUSX, HA3BIBAIOTCA ...

Kak npurotoButs 100 r 10% pactBopa caxapa?

BHeKTpOHI/ITBI — 3TO JIIOOBIE BCOICCTBA, KOTOPLIC ...

K cunpHBIM QJICKTPOJIUTAM OTHOCATCA ...

Bopanslii pacTBOp COMM UMEET IIETOUYHYIO CPEAY, €CIHM COJIb 00pa3oBaHa ...

Kakne PCaKIMKU OTHOCAT K OKHUCJIMTENHHO-BOCCTAHOBUTEIHLHBIM ?

K BaxHEHIIMM OKHCIIUTEISIM OTHOCSATCS ...

Ha xakue nBa THIIa MOXXHO ImoApasacjinuTb BCC XUMHNYCCKHC BelecTa?

OI_[CHKI/I o TECTUPOBAHUIO [JI4 BXOAHOro JHArHOCTHUYCCKOI'0O KOHTPOJA HC
BBICTABJIIIOTCA, TaK KaK OH M[IpEAHA3HAYCH [JIA KOPPCKTHUPOBKU JICKOHMOHHOI'O KYypca,
na60paT0prlx 3aHIATUMN U HHANBHUAYAJIbHBIX SaI[aHI/Iﬁ C YUCTOM YPOBHA INIOATOTOBKHU CTYACHTOB.

TecTupoBanus no teme: Bgedenue. Cmpoenue amoma u xumudecxas céazv. Knaccol
Heop2aHuyeckux coeOuHeHutl

1. YcraHOBHUTE COOTBETCTBUE MEKIY (DOPMYIION YaCTHIIBI M €€ DIIEKTPOHHOM KOH(pUTypaIuei.

OOPMVIJIA HACTHUILIBI OJIEKTPOHHAA
KOHOUT'YPALIN A
A) P3 1) 1s?2s?2p®3s%3p°

B) P° 2) 1s%2s°2p°®3s%3p°
18




B) P* 3) 1s22522p°3s?

r) p+ 4) 1s22s?2p°®
2. MloHnHas CcBSI3b OCYIIECTBIISIETCS B BEIIECTBE, (hOPMYJIIa KOTOPOTO

1) Ho

2) NacCl

3 Li

4) He
3. YcTaHOBUTE COOTBETCTBHE MEKAY Ha3BAaHHEM COCAMHEHHS U BUIOM XUMHUYECKOHN CBS3U
HA3BAHUE COEAMHEHUA BU/ CBA3U
A) amroMuHUI 1) vonHast
b) xiopua kanpuus 2) KOBAJICHTHAsI HETOJIIpHAs
B) xnop 3) KxoBaJIEHTHas! MOJISIpHASI
I') ammuax 4) Meranyeckas

4, YKaxuTe CAMHUIY UBMCPCHUA KOJINYCCTBA BCIICCTBA!

) r
2)  wMoub
3 kr
4) aewm.
5. U3 npuBeneHHBIX HUKE (GOPMYI COJIeil BHIOEPUTE KHCIIYIO COIIb:
1) K:SOq4
2) NaHPO,

3) (NH4)2[Fe(S04)2]
4) [(Cu(OH)].CO3

6 .YcraHOBUTE COOTBETCTBHE MEX/Iy Ha3BaHHUEM BEIIECTBA U KJIACCOM (TPYIIIOif) BEIIECTB, K
KOTOpPOMY OHO IPUHAJIEKUT.

HA3BAHUE BEHIECTBA KIIACC(I'PVIIIIA)
BEIIECTB

A) TUAPOKCU]T aTFOMUHUS 1) xucnast conb

b) rugpokapOoHat kanpus 2) KucnoTa

B) cepoBonopon ( pactBop) 3) ocHOBaHUE

I') runpoxcun Hatpus 4) am(pOoTEpHBIN TMAPOKCHU]L

5) cpenHss conb

7. Ilpu HOpMaJbHBIX YCIOBUAX 2 MOJIb KUCJIOPOa 3aHUMAeT 00beM (B JIMTPax), paBHbIN

1) 11,2

2) 448

3) 112

4) 22,4
8. B peakuuto ¢ cepHoii kucnoroit Berynuio 20 r ruapokcuaa HaTpus. Paccuuraiite maccy
obpasosasiietics coau. (2NaOH + H2SO4 = NaxSO4 + 2H;0)

1) 38

2) 355

3) 42

4) 46,3

9. Hamummre ypaBHEHUS peaklUii, C TOMOIIbI0 KOTOPBIX MOXKHO OCYIIIECTBUTH CIAEIYIOLINE
IIPEBPALIECHHUS:

Fe — cynndar xenesa (III)— runpockun xenesa (II1)— Fe 2O 3
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10. 3amana crienyrolmas cxema mpeBpanicHU BEIIECTB:
+X +Y
CO 2> K2CO 3> KHCO 3
Omnpenenure, Kakue U3 yKa3aHHBIX BEIECTB SBIISAIOTCS BelecTBaMu X 1 Y.
1) KCI(p-p)
2) K20
3) H2
4) HCI (u30b1TOK)
5) CO2 (p-p)
3anumuTe B TaOIUIly HOMEpa BEIOPaHHBIX BEIIECTB O] COOTBETCTBYIOIIUMU
OyKBaMH.

X Y

Kpumepuu ouenku mecma: npaBunbHbIX o1BeTOB 90-100% - «oTimmuHO», OT 75 % 10 90%—
«xopouio», ot 55 % 110 75%— «y10BIETBOPUTEIBLHO», MEHbILE 55 % - «HEYOBJIETBOPUTEIBHO.

TECTI/IpOBaHI/Iﬂ o TemMe: CKOpOCmb xuMuquKuxpeam;uﬁ Uu xumuueckoe pasHoeecue

1. VYka3zaTb MaTeMaTH4ECKOE BBIPa>KCHHUEC CKOPOCTHU HpHMOﬁ PCaKuu:
3Fe + 4H.0 (r) «Fe304 +4H>

1) 0=k[Fe]*[H0]%  2) v=Kk[Fe] [H0];  3)0=k[H0]*4) 0=
[Fe]3[H20]%; 5) % = k[Fe] [H20]?

2. Kak u3MeHuTcs KOHIEHTpamus Kaxjaoro kommnoneHnrta B cucteMe N2 + 3Hoo2NH3 pu
YBEJIMYEHUH KOHIIEHTPALlUU a30Ta.

1)yBenmuuuTcs, [NH3] yBenuunres;2)ymMmeHbImes, [NH3] ymenbimTes;
3)yMeHbIIUTCH, [NH3] yBenmuuurcs;4)yBenuuunrcs, [NH3] ymenbimrcs;
5)yMeHbIIUTCS [NH3] e uzmenwurcs.

3. Kak noBnusieT noBbIIIEHHE JaBICHHUS HA COCTOSHIE XUMHYECKOTO PABHOBECHS B
cucteme: C + HoO(mmap) & CO +H>
1) paBHOBecHE CMECTUTCS BIPaBO; 2) PaBHOBECUE CMECTHUTCS BJIEBO;

3) paBHOBeCHE HE HAPYLIUTCA.
4. Kak noBiuseT NOHWKEHUE TEMIIEPATypbl HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS B

cucreMe:2NO + Oy 2NOy; AH<O0
1) paBHOBecue He HapyIIUTCs;2) paBHOBECHE CMECTUTCS BIIEBO;
2) paBHOBECHE CMECTUTCS BIIPABO.

Kpumepuu ouenku mecma: npaBunbHbix o1BeToB 90-100% - «oTimuHO», OT 75 % 10 90%—
«xopo1oy, ot 55 % 10 75%— «ynoBIETBOPUTEIBHO», MEHbILE 55 % - «HEy10BIETBOPUTEILHO

TecTupoBanus no reme: OKucCIUMeNLHO-60CCMAHOBUMENbHbIE PEaKYUU
1. K kakoMy TuIly peaklMii OTHOCUTCS JaHHAs peakuus?
KOH+C1, —KClO3z + KC1 + H.0

1) peakius MEXMOJICKYJISIPHOTO OKHCIICHUSI — BOCCTAHOBJICHHS;
2) peakiusi BHYTPHMOJICKYJISIPHOTO OKHUCIICHUSI — BOCCTAHOBIICHUS;
3) peakuus AUCHPONOPIUOHUPOBAHUSL.
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2. ATOMBI KaKoro 3JeMEHTa, U3MEHSS CTeTeHb OKUCIICHUS, OKHCIISIIUCH B PEaKIUu:
Pb(NO3)2 — PbO +NOz + O3
1) cBuHIa; 2) a3ota; 3) Kucaopoaa; 4) CBUHIIA U a30Ta; 5) a30Ta U KMCIOPO/A.
3. CKOJIbKO 3JICKTPOHOB OTAACT HOH Cr’'s peaKiuu:
Cr?* + Br, + OH" — Cr0;~ + Br + H,0
1)1;2)2;3)3;4)4;5)5.
4. CKOJBKO MOJIEKYJ a30THOM KHCIIOTHI y4aCTBYET B KA4ECTBE OKHCIUTEIS B PEAKIUU:
FeS + HNO3—Fe(NO3)s + S + NO + H0
1)1;2) 3; 3) 5;4) 10; 5) 15.
5. B kakoif cpejie OCyImIECTBIISICTCS PEAKIIHS, TPOTEKAOIIIas 0 CXeMe:
MnO;+ KC103+ ... »KoMnOs+ KC1 +...

Kpumepuu ouenku mecma: npaBunbHbix oTBeToB 90-100% - «oTimuHO», OT 75 % 10 90%—
«xopotioy, ot 55 % no 75%— «ynoBIETBOPUTEIBHO», MEHbLIE 55 % - «HEYAOBJIETBOPUTENHHO.

Ilpumepvl KOHmMpoLHBLIX padom no omoenvHbim memam oucyunaunsl (OK-1, OK-7)
K ¢opmMaM mNHCEMEHHOrO KOHTPOJISI OTHOCHTCS KOHMPOJIbHAs paboma, KOTOpas

SIBJISICTCSL OJHOM M3 CII0MKHBIX (bOpM IIPOBCPKH,; OHA MOKET IPUMCHATHCA AJII OLICHKH 3HAHUH 1O
0a30BEIM U BapUATUBHBIM JUCHUILJIMHAM BCCX HHKJIOB. KOHTpOJ'IBHaH pa60Ta, KaK IIpaBHJIO,
COCTOUT M3 HEOOJBLIIOr0 KOJIMYECTBA Cp€aAHUX II0 TPYAHOCTH BOIIPOCOB, 3alda4 HJIU SaﬂaHHﬁ,
Tpe6yfoumx IMOMCcKa 00OCHOBAHHOI'O OTBETA.

Bo Bpemst IpoBepKH U OLIEHKU KOHTPOJIbHBIX MUCbMEHHBIX Pa0OT MPOBOAUTCS aHAIN3
PE3YJIbTATOB BBIIIOJTHCHMSA, BBIABIIAIOTCA TUIIUMYHEBIC OHII/I6KI/I, a TaKKC IMNPUYHHBI UX IMTOABJICHUA.
KonTtponbHas paboTa 3aHMMAaeT 4acTh y4eOHOI0 3aHTUS € pa300pPOM MPaBUJIBHBIX PELICHUM
Ha cieayroleM 3aHaThH. [lepeueHb MpUMeEpHBIX KOHTPOJIBHBIX Pa0OT MPUBEACH HUXKE.

Tema 1: Beeoenue. Cmpoenue amoma u xumuyeckas césizo. Knaccol Heopeanuueckux
coeouHeHut

Konmponvnas paooma Nel . Tema: Beeoenue. Cmpoenue amoma u xumuveckas ces13v. Knaccoi
Heop2aHu4ecKux coeOuHeHull

1. Beruucaute MOJISpHYIO Maccy 3KBUBajeHTa MeTaia, eciau 0,2 T' ero BBITECHUIN U3
KHMCIO0ThI 78 MJ1 Bogoposa, usmepenHoro npu 17 °C u nasnenun 98642 Ila.

2. BwrauciuTh MOJSIPHYIO Maccy rasza, eciu macca 280 mut ero ipu temmeparype 21 °C u
nasyiennu 2.026-10° 11a paBHa 0,65T.

3. T'nme comepxkutcs 6ombie Mmosekyr: B 1 1 xmopa npu 23 °C u naBnennn 98 500 Ila nm B
1 1 okcupaa yrnepona npu 55 °C u nasnenuu 10 600 ITa?

Konmponsnas paboma Ne 2. Tema: /Jucnepcuvie cucmemvl. Pacmeopul ne
INEKMPOIUTNOB.

1. BeryuciuTh MOJSIPHOCTH pacTBOpa ¢ MaccoBoit qoneit H2SO4 15%, [lnotaocTs 15%
pactBopa Ho SO4paBHa 1,1 r/mi.

2. K 150r pactBOpa ruApOKCHIa Kajus ¢ MaccoBo gonei 6% nobasum 9 r KOH.
OmnpenenuTs MacCOBYIO JIOJIIO IIEJIOYHU B MOJYYEHHOM pacTBOpE.

3. Ompenenuth MacCy pacTBOpa THAPOKCHIA KalMs C MaccoBod gojei 20 %, KOTOpyro
HeoOxoaumo npubaBuTh K 200 r. pacTBOpa ¢ MaccoBoii ponei 70%, yTo6sl monyTe50%

acTBOD.
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4. ITna neiirpamusanuu 20 ma KOH norpe6osanock no6asuts 15 M 0,3 H

Kpumepuu oyenku KOHTPOJIbHBIX paboT:

— OLIEHKA “3a4TEHO” BBICTABJIETCS CTYIEHTY, €CJIM OH IIPaBUIbHO IPUMEHSET
TEOpPETUUYECKU E TIOJIOKEHUS Kypca IMIPU PEIIEHUH MPaKTUYECKUX BOIIPOCOB U 3ajiay, BJIaJ[eeT
HEOOXOIUMBIMHU HAaBbIKAMU U MIPUEMaMU UX BBIIIOJIHEHHUS;

— OLIEHKA “HE 3a4TE€HO” BBICTABJIIETCS CTYJIEHTY, €CIIM OH HE 3HAET 3HAYMTEIbHON YaCTH
IIPOrpaMMHOr0 MaTepHala, B paCi€THOM YaCTH KOHTPOJIbHOM pabOoThI JOIYCKAET CyIIECTBEHHBIE
OIINOKH, 3aTPyHSETCSA OOBSICHUTH PACUETHYIO YaCTh, @ TAK)KE HEYBEPEHHO, C OOJIbIIUMHU
3aTpYJHEHUSMH BBIIOJHAET 3aJaHMsI UM HE CIIPABJIAETCS C HUMU CaMOCTOSATEIbHO.

Ilpumepot 3a0au no omoeabHbIM Mmemam OUCUUNTUHBL
(OK-1, OK-7, OIIK-4)
Tema 1: Beeoenue. Cmpoenue amoma u xumuveckas céazv. Knaccwl Heopeanuyeckux
COeOUHEeHUT
1. Hanmcath 35eKTpOHHBIE POPMYJIIBI XUMUUYECKUX COEAMHEHUN
2. OcyIIecTBUTH IETIOYKH MTPEBPAICHUH:
Mg - MgSO4 -Mg(OH) - MgCl;
Fe 203 — Fe 2(S04)3 - Fe(OH)3 - Fe 203
CuO - CuSO4 -Cu(OH) - CuO.

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

e CKoJIBKO T cosii 00pa30BasioCh MPU B3auMOIeHcTBUA 2,24 11 yIIIEKUCIIOro rasa,
U3MEPEHHOI0 IIPU HOPMaJIbHBIX YCIOBUSAX C FUAPOKCHAOM HaTpus . OTBET HOATBEPAUTE
pacyéToM U Ha30BUTE MOIYUEHHYIO COJb.

e KapOoHaTHas MI€HKa Ha TOBEPXHOCTU CTPOUTENBHBIX U3/1€JINNA, U3T OTOBJICHHBIX C
UCIIOJIb30BaHUEM U3BECTH, Pa3pyIIAeTCs BO BIAXXHOM BO3JyXe, COAEpKAILEM N30BITOK
YTIEKUCIIOTO Ta3a, ¢ o0pa3zoBanueM ruapokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOJBKO KI THUIpOKapOOHaTa Kalblius 00pa3yeTcs IpU PacTBOPEHUH 5 KT KapOoHaTa
Kbt OTBET MOATBEPAUTE PACUETOM.

e  HexkoTopslii 31eMeHT 00pa3yeT KUCIOPOAHOE COeMHeHnE, coaepxkaiee 31,58 %
KHcIopoa. BelauciauTe MOJIIpHYIO Maccy SKBUBAJIEHTa JJIEMEHTA.

2. C u 784 mMm.pt.cT. Beigenutcs npu pasnoxenun 490 r KC103?°CkoabKo IUTPOB
Kuciopona npu 21

e . Hexoropoe coenunenue cogepxxut 46.15 % yrnepoza, ocraabHoe — a30T. [lmoTHOCTD
1o Bo3AyXy cocraBisieT 1,79. Haiitu monekymsipHyto ¢hopMyITy COSTUHEHHS .

e BriunciuTh NpoLEHTHOE COAEP)KAHUE METaHa B CMECH €0 C KUCIOPOAOM, €CIH
W3BECTHO, YTO 36 MJI Ta30BOI CMECH TOCIIE CTOPaHUsl METaHa COKPATHIIOCh B 00beMe Ha
1,8 mo1.

e MousipHasi Macca SKBUBAJICHTa MeTajljla COCTaBisieT 56,2. BoUuCIUTh TPOIIEHTHOE
CoiepKaHUE METaJlla B €ro KUCIOPOAHOM COCAMHEHUU.

Tema 3: [lucnepcuuvle cucmemvi. Pacmeopwvi He2ieKmpoaumos.

1. Ckoapko rpaMMOB XJiopua Kanus cienyet 100aButh kK 450 r 8 %-ro pacTBopa 3Toil e conu
Ju1st montydenust 12 %-ro pactopa?
2. Ckonpko M1 10 %-Horo pactBopa cepHoii kucnotsl (p = 1,07 r/mm) TpeGyercs aiis
HEHUTpaJIn3aluu pacTBOpa, coaepkalero 16 r ruipokcuia HaTpus?
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3 . CKOIBKO BOJIBI HAJIO MPHIUTH K 80 %-My pacTBOpY CEpHOM KHCIOTHI, YTOOBI MOTYYHUTh 2 JI
6M pactBopa?

4 . Cmemaim 2 11 60 % cepuoii kucnotsl (p = 1,5 r/mm) ¢ 3 1 17,4 % pacTBOpa 3TOM KEKUCIOTHI
(p= 1,12 r/mi). HaiiauTe nponeHTHYI0 KOHIIEHTPAIMIO MMOJIYyYE€HHOT'0 pacTBOpa.

5. Cxonbko Bonbl Hamo mpubaBuTh K 1 kr 50%-r0 pacrBopa mis nomydenus 10% -ro pactopa?
6. Ckomabko M1 0,25 H pacTBOpa COJISIHON KUCIIOTHI HEOOXOAUMO MPHIIUTH K PAaCTBOPY HUTpaTa
cepebpa s nmomydenus 0,373 r xmopuaa cepedpa?

7. Cxonbko BozbI Hao mpuiuth K 40 M 27,1 %-ro pactBopa xnopujaa ammonus (p = 1,075
r/mi) nas nonydenus 0,8 H pacTBopa 3ToM ke conu?

4.2. ®oHJ OLIEHOYHBIX CPECTB AJIsl IPOBeIeHNs MPOMEKYTOYHOI aTTeCTAIUN
Hrorosoii hopmoii KOHTPOIs cHhOPMUPOBAHHOCTH KOMITETEHIIMK y 00y4JaroUXCs 110
JTUCIUTUIMHE sIBisieTcs Sk3aMeH. OH CIyuT (OpMOM TPOBEPKHU YCIIEIIHOTO BBITTOJIHECHUS
CTyJ€HTaMH JJabOpaTOPHBIX padOT U YCBOSHUS y4eOHOr0 MaTepuasa JEKIIMOHHbIX 3aHATHIM.

Bonpocut 01 noozomosxu k 3xkzameny (OK-1, OK-7, OIIK-4)
1.CTexnoMeTpruecKre 3aKOHbI XUMUH UX POJIb B COBpEMEHHOIM Xxumuu. [IpobieMsl 3xo10ruu.
2.BosHOBbIE CBOMCTBA AJIEKTPOHOB B arome. Jlyann3M 3JeKTpoHa.

3. OCHOBBI KBAaHTOBO-MEXaHUYECKON TEOPUHU CTPOEHHUS aTOMA.

4 KBaHTOBBIC Unclia. ATOMHBIE S, P, d, f - opOuTamm.

5. ITpuHLHKIIBI 3aMI0JHEHU € 3JIEKTPOHAMU aTOMHBIX OpOUTaIEH.

6.Ilepuoauueckuii 3akoH. [leprnoanueckas cucrema anementoB J[.1. Menaeneena.
I'eoxumuyeckas KjaaccupuKanus 3JeMEHTOB.

7. Xumunueckas cBs3b. [lonarue o metoge BC u MO.

8. KoBanentHas cBsa3b. CBOMCTBA BEILIECTB C KOBAJIEHTHOM CBA3LIO.

9. MoHHas cBsA3b. DIEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.

10.Bonopoanas cBsA3b U €€ CBOMCTBA.

11. CBa3b B MeTasax. CBOMCTBA BEIIECTB C METAJUINY €CKON CBSI3BIO.

12.Tunsl KpUCTAJINIMYECKUX PEIIETOK M CBOMCTBA COCTMHEHUMN.

12.30nHas Teopus. [IpoBOIHUKH TOKA M TUIIEKTPUKH.

13. TepmoauHamMuueckue cucteMbl. DyHKIIMHM COCTOSHUS. DHTANBINS, SHTPOIHUS, BHYTPEHHSS
SHEPrus — nHapaMeTpbl COCTOSIHUA BelecTB. CTaHIapTHBIE TEPMOJINHAMUYECKUE ITapaMeTpPhl
00pa30oBaHMsI BEIIECTB.

14 TlepBblii 3aKOH TEPMOAMHAMUKH.

15.9neprernyeckue 3G eKTsl XUMHUUECKUX peakiuii. TepMoxuMudeckne ypaBHeHHs. 3aKOH
I'ecca u ero ncnonab30BaHue JJIs1 TEPMOXUMUYECKUX PacUETOB.

16.ITonsiTue 00 sHTponMU. DHTponHs (pa3oBoro nepexoaa. Bropoii 3ak0H TEPMOIUHAMUKH.
17.1306apHo-u3oTepmudeckuii norenuuan (3ueprust [ m66ca). Hanpasiienue nporekanus
XUMUYECKUX PEAKIUMN.

18. CxopocTh XUMHYECKOH peakuu 1 (pakTOphl HA €€ BIUAIOIINE. 3aBHCUMOCTH CKOPOCTH
peaKIiK OT KOHIIEHTPAlMK. 3aKOH JEHCTBYIOIUX Macc.

19. 3aBUCHUMOCTh CKOPOCTH peakiuu OT TeMiepaTypsl. [IpaBuno Bant-I'odda.

20.IToHsATHE O TEOPUH AKTUBUPOBAHHOTO KOMILJIEKCA. DHEPrUsi aKTUBALIUU.

21.I'oMOreHHsbIi U reTeporeHHpld KaTanus3. ABTokaranns. GepMeHTaTUBHbIN KaTaln3.
22.00paTtuMble U1 HEOOpaTUMBIE peaKkIuu. Xumudeckoe papHoBecue. [Ipunnun Jle-IllaTenbe.
CwMmenienue paBHoBecus. KoHcTanTa paBHOBecHs U ()aKTOPHI Ha €€ BIMSIIOLIHE.

23. lucrniepcHble cucTeMbl U uX kiaccupukanus. [TouaTus o0 naeanbHbIX U peaJbHbIX
pacTBOpax.

24. Xummueckas teopus pactBopos [I.M1. MenaeneeBa. O0miue cBoiCTBa PacTBOPOB.

25. 3akonsl Paymns.
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26. Ocmoc. 3akoH Bant-I'opda. Ocmoc B mpupone. M3oTonnueckuii koapduuueHt.

27 1lpencraBiaeHue O MEXaHU3ME JIEKTPOJIUTUY €CKOU JUCCOLMALMU B BOAHBIX PaCTBOpaXx.
28.Crenens nucconuanuu U (akTophl Ha ee BiIHstomue. 3aKoH pazdasienus: OcBanbaa
29.KoHcTaHTa Aucconuaiuy U GakTopbl Ha €€ BIUSIOIINE.

30 Boza ee ponb B mpupone. Monnoe npoussenenne Boasl. Bomopoausrii mokasarens ( PH )
pacTBopa.

31. Bydepnsie pacTBOpHI U UX CBOICTBA. MIX poib B mpupoe.

32. TloHsTHE O TEOPHH CHUIIBHBIX DJIEKTPOIUTOB. AKTUBHOCTD, KOA(D(DUIIMEHTAKTUBHOCTH,
HMOHHAs CHJIa pacTBoOpa.

33. 'maponus comneit. Heobpatumerii ruaponu3. CTeneHb U KOHCTaHTA THAPONN3a. BiusHue
TeMIepaTypbl U pa30aBlIEHUs Ha CTENEHb TUAPOIIHN3a.

34. IlpousBenenue pacrsopumoctd (IIP). YcnoBus BeimaneHus ocaaxa.
35.0KHUCIUTEeTLHO-BOCCTAHOBUTENbHBIE peakiuu. Knaccudukarus. Ux pois B mpupose.
36.D5IeKTPOXUMHYECKIE CBOMCTBA PacTBOPOB. CTaHIAPTHBIN JIEKTPOIHBIN MOTCHIIHA U
(dakTopsl Ha Hero BiusONMe. YpaBHeHue HepHera.

37. lNanpBarmveckuii 351eMedT. 3J]C rabBaHHYECKOT O dJIEMEHTA.

38.01ekTposn3 paciiiaBa i BOJIHOIO pacTBOpa COJeH.

39.O01ue cBOMCTBA METAJUIOB U HEMETAIIOB. XUMHUYECKHUE CBOMCTBA.

40. Yrnepon. XuMHYECKHE CBOMCTBA IIPOCTOr0 BEIIECTBA U CBOMCTBA COCAMHEHUN YIIepoaa ¢
kuciaopogoM. [TapuukoBsiit 3¢pdexT.

41. Knaccudukanus opraHu4ecKiux CoOeIMHEeHU. YTIIeBOIOPOIBL.

42. ®u3nyuecKre 1 XMMUYECKHe CBOWCTBA a30Ta, OKCU/IbI a30Ta.

43. AMMUaK, a30THOW KHCJIOThI, XAMUYECKHE CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMBI.

44 Kucnopona. AmnorpornHas Mogudukamus. XUMUYECKUE CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI.

45. Kpemuuii.MuHepaJibHbI€ U TOPHBIE MOPOJIbI, COAEPKAINUE KpeMHUM. JIMOKCHT KpeMHUSI.
BaskHelimme npupoHbIe CUITMKATHI - TIOJICBOM ITIAT, CIIF0/1a, KAOJIMH, acOeCT.

46. Illenounsie MeTabl. XUMAUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U UXCOCAMHEHUN.

47 Illenouno3eMenbHBIC 3JEMEHTEI. XUMHUYECKHE CBOWCTBA

48. CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeIMHEHUN d-371eMeHTOB. XMMHYECKast CBSI3b B
KOMIIJIEKCHBIX COETUHEHUSX.

49.Metoxn BC u Teopusi KpHCTaUTHYECKOTO TOJISI O TEOMETPUU U MAarHUTHBIX CBOMCTBAX
KOMIIJIEKCHBIX COCAMHEHUH.

50.5IBneHne paanoak TMBHOCTU. BUbl pagnoakTMBHOCTH. PagnoakTuBHbBIC d1eMeHTHI. CTIOCOOBI
OOHapyXEHUS PaTMOaKTUBHOCTH

51. 'eoxumuueckast Kiaccu(GUKalus 3J1eMEHTOB

52. Meronbl aHaH3a BEMIECTB: XUMHYECKHE, (PU3NUECKUE H (PH3UKO-XUMHYECKHE METO/IBL.
53. CriekTpasibHbIE METO/IbI aHAJIN3A BEIIECTB.

Ipumepnulit IK3AMEHAUUOHHDLIL OUIEmM MO OUCUUNIUHE.

™ denepanbHOE rOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIETO 00Pa30BaHUs
«KybOaHckuit rocy1apCTBEeHHBIH YHHBEPCUTET
Hamnpasnenue noaroroBku crenuannctoB 21.05.03 —«TexHomorus reoiorndeckon pa3BeiKm
Hucrummiaa — Xumust, 2017-2018 y4. rox
DK3AMEHALIMOHHBIN BUJIET Ne 1
1 . TUIbI KPUCTAJINIMYECKUX PEIIETOK U CBOMCTBA COCTMHEHUM

2. Hanpasnenne xumudeckux peakuuii. Onpenenute BO3MOXKHOCTb
nporekanus peakiuu  HaNO3m) =2H20() + N20(r) npu cTanapTHEIX yCIOBHSX.
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3.  Bwramcaute MonsipHOCTB pacTBopa ¢ MaccoBoit noneit HoSO4 15%, [TnotHOCTS
15% pactBopa H2 SO4 paBHa 1,1 r/mi.
4. Hanucatp ypaBHeHue rujaposu3sa coneit: Ko COs ,AlCI3

Obuwgue Kpumepuu OyeHUBAHUA:

OneHka 3HaHUN MO JUCIHMIUIMHE HA 3K3aMeHe Npearnojaraer auddQepeHIrpoBaHHbII
MOAXO0J K CTYAEHTY, Y4eT €ro HWHIUBUIYaJbHBIX CIOCOOHOCTEH, CTENEHb YCBOEHUSA W
CHCTEeMaTH3alluil 3HAaHUM Yy4eOHOro Kypca, YMEHHUsS JenaTh [oKa3aTeldbHbIe BBIBOABI U
000011eHusI, HOPMUPOBAHUS KOMITETEHTHOCTEH.

OnenuBaercs He TOJNBKO TJIyOMHA TOHMMAaHHMS OCHOBHBIX pa3/iesioB ydeOHOU
JUCLUUILIIMHBI, HO U MOCEUIaeMOCTh JIEKIUH U 1a00paTOPHBIX 3aHITHH, aKTUBHOCTb IPU YCTHBIX
OIpPOCax U CONEPKATENbHOCTh YCTHBIX OTBETOB.

«Omauunoy - OLIEHUBAIOTCS OTBETHI, COJEP)KaHNE KOTOPBIX OCHOBAHO Ha TITyOOKOM

BCECTOPOHHEM 3HAaHUU MPEIMETa, OCHOBHBIX 3aKOHOB XMMUH, XUMHUECKOM HOMEHKJIATYPHI,
o0m1re 3aKOHOMEPHOCTH MPOTEKAHUSI PEaKIINi, XUMUY ECKHE CBOMCTB BEIIECTB U OCHOBHBIX
KJIACCOB HeOpraHnyeckux coenunenuit. Coaeprkanue Ouiiera U3JI0KEH JTOTUYHO,
apryMEHTHPOBAHO U B MOJHOM 00beMe. O CHOBHBIE TTOHSITHS, BBIBOJIBI M 0000IIIEHUS
chopMyIHpOBaHbl YOEIUTENHHO U TOKA3aTEIbHO PAaBUIILHO COCTABIIEHBI YPAaBHEHUSI PEAKIINH,
pellieHa NpeasIoKeHHas 3a/1a4a.

«Xopouwioy - OLIeHNBAIOTCS OTBETHI, OCHOBAaHHbIE HA TBEPJOM 3HAHUU IIPEIMETA, C
HE3HAYUTEIbHBIMU IpOOeIaMu B 3HaHUAX. BO3MOXXHBI HEAOCTATKY B CUCTEMATU3ALUU WK B
000011eHNH MaTepualia, HETOYHOCTH B BbiBoJax. CTYZEHT TBEP/I0 3HAET OCHOBHBIE KaTEropuu
y4eOHOM AMCIUIINHBI, HO TOMyCKaeT HE3HAUUTEJIbHbIE OIIMOKHU MPH COCTABJICHUN XUMHUYECKUX
YPaBHEHUI peakIuy WK PELIeHUH 3a/1a4.

«Yooenemeopumenvnoy - oleHUBAIOTCS OTBETHI, KOTOPbIE OA3UPYIOTCA HA 3HAHUU OCHOB
IpeaMeTa, HO UMEIOTCs 3HaUUTeNbHbIE MPo0esbl B yCBOCH UM MaTepralia, 3aTpyIHEHHUS B €ro
W3JI0KEHUH U CUCTEMaTHU3alll1, BEIBOJIBI cl1a00 apryMEeHTUPOBAHBI, B COIEPKAHUU JIOMYIIIEHbI
rpyOble TeopeTndeckre OMMOKU, TpyOble OMMOKY MPU COCTABICHUN XUMUYECKUX YPaBHEHUN
peaKIy UM PELICHUH 3a/1a4.

«Heyooenemeopumenvnoy - OLleHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPYKEHO HE 3HAHUE
OCHOBHBIX Pa3/JIeJIOB JUCLUIUIMHBI, COAEPKaHNE OCHOBHOIO MaTepHala He yCBOECHO,
000011eHMi 1 BBIBOJOB HEeT. CTyIEHT HE MOJKET UJIM OTKa3bIBAeTCsl OTBEYATh HA
IIOCTaBJICHHBIE BOIIPOCHI.

OneHouHbIE CpEACTBA JUIA MHBAIWAOB M JIML C OTFPAaHMYEHHBIMH BO3MOXHOCTSAMHU
3J10pOBbS BEIOMPAIOTCS C YUETOM UX UHAWBHUIYyAJIbHBIX ICUXO(PU3NIECKHUX 0COOEHHOCTEH.

— IpU HEOOXOAMMOCTM HHBAJIMJIaM M JIMIAM C OTrPAaHUYEHHBIMM BO3MOXHOCTSIMU
3JI0pOBbSI IPEAOCTABISIETCS JOMOIHUTEILHOE BpeMs JUJIsl IIOATOTOBKM OTBETA HAa SK3aMEHE;

— IIpY IPOBEIEHUH MPOLETYPhl OLEHUBAHUS PE3yJIbTaTOB 00yUEHHs] MHBAINIOB U JIULL C
OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbsI IIPEyCMAaTPUBACTCS MCIIOJIb30BAHUE TEXHUYECKUX
CpencTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIMBHUIYAJIbHBIMH OCOOCHHOCTIMH;

— [P HEOOXOAUMOCTH AJIsi O0YUAIOLIUXCS C OIPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJIWIOB MpoLEAypa OLIEHHBAHMS PE3YJbTATOB OOY4YEHHS IO JUCHUIUIMHE MOXET
IIPOBO/IUTHCS B HECKOJIBKO HTAIOB.

[Iponienypa oneHuBaHusl pe3yjbTaTOB OOyUEHHsS HWHBAIUAOB M JMIl C OTPaHMYEHHBIMU
BO3MOXKHOCTSIMU 3/J0OPOBbS 10 AU CLUILIMHE (MOJYJIIO) MPEAyCMaTPUBAET PEIOCTABICHHUE

nH(popMaIuu B popMax, aIanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbSI U BOCIIPUSATHS
nH(popMaIuu:

JJist 7M1l ¢ HapyIICHUSIMU 3pCHHUS:

— B medatHol popme yBennueHHBIM mIpudToMm,
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— B JOopMe AIIEKTPOHHOT O JOKYMEHTA.

J1J1st JIU11 ¢ HAPYLICHUSIMU ClTyXa:

— B 1eyaTHoOu dopme,

— B JOpMeE AIIEKTPOHHOTO JJOKYMEHTA.

JL1st i ¢ HapyIeHUsIMU OIIOPHO-ABUTATENBHOIO aIllapaTa:

— B Ie4aTHOU dopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

}IaHHBIﬁ MEPECUYCHb MOXKCET OBITE KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaroImXcs

5. IlepeyeHb OCHOBHOI M JONOJHUTENbHON yueOHOM JTUTEPATyPHI,

He00X0 MO 1J151 0CBOEHMS TUCHHUILIMHBI (MOXYJISA).

5.1 OcHoBHas JIuTEpaTypa:
1 T'muaka, H. JI. O6mas xumus [Tekcr]: yuebnuk / H. JI. ['muuka; mon pen. B. A. Ilonkosa, A.
B. babkoBa. - 19-e u3x., nepepad. u gomn. - Mocksa: FOpaiit, 2014. - 900 ¢ : un. - (bakanasp.
bazoBwiii kypc). - bubmmorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. IIpecc, 1. A. OcHOBBI 001IeH XUMHH [ DIEKTPOHHBINA pecypc] : yuel. mocodre — DIEKTPOH.
naH. — Cankrt-IletepOypr: Jlans, 2012. — 496 c.
Pexxum noctymna: https://e.lanbook.com/book/4035#authors

3 I'munka H.JI., O0uias xumust [DeKTpOHHBIN pecypc] : B 2-X T. : y4eOHHK AJIst
akagemuueckoro Oakanaspuata . T. 1 / H. JI. I'nunka ; moxg pexn. B. A. [Tonkosa, A. B. baOkoga.
- 20-e u3n., mepepad. u gom. - Mocksa : FOpaiit, 2018. - 353 c.

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

4. T'nmuuka H. JI.,001mas xumust [ DIEKTPOHHBIN pecypc] : B 2-X T. : y4eOHUK st
akajemuueckoro OakanaBpuara . T. 2 / H. JI. ['uuka ; mox pen. B. A. ITonkoBa, A. B. baGkoBa.
- 20-e u3n., mepepab. u gom. - Mocksa : FOpaiit, 2018. - 379 c.

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

5.2 JlonoJiHUTEIbHAS JTUTEPATypAa:
1. BapGanar, FO.A. OcHOBBI aHATUTHYECKON XUMHH: TPAKTHIECKOE PYKOBOJCTBO [ DNEKTPOHHBIN
pecypc] : pykoBogcTBo / FO.A. bap6anat, A.B. I'apmar, O.B. Monoraposa, E.A. Ocunosa ; mox
pexn. 3omnorora F0.A., lllexoBuosoit T.H., Ockonka K.B.. — DnexTpon. nan. — Mocksa :
UznatenncrBo "Jlaboparopus 3nanuit", 2017. — 465 c. —
Pexum mocryma: https://e.lanbook.com/book/97410
2. Tonanosa O. B., Xumus okpyxaromieit cpepl [TekcT] : yaeOHoe mocodue ist CTyAeHTOB BY30B / O.
B. Tonanoga, JI. A. [Tumuesa. - Canxkr-IlerepOypr [u ap.] : Jlans, 2013. - 159 c. : ni.
- (YueOnuku uis By3oB. CrienmanbsHast tureparypa). - bubmorp.: c. 158. - ISBN
9785811415045 : 399.96.
3. Tomanosa O. B.XumMmust okpysKaromieii cpensl [DIeKTpoHHBIH pecypc] : yuebnoe mocobue / O. B.
Tomanoga, JI. A. [lumueBa. - 3-¢ u3j., crep. - Cankr-llerepOypr : Jlans, 2017. - 160 c.
Pexxum noctyna https://e.lanbook.com/book/90852#authors
4. OOmras u HeopraHuJIecKasg XUMHUS. 3aJauHIK [ DIEKTPOHHBIN pecypc] : yueOHOoe IToco0ure s
akanemudeckoro 0akanaspuara / C. C. baokuna [u ap.] ; mox pen. C. C. babkuno, JI. JI. TomuHOM. -
Mockga : FOpaiit, 2018. - 464 c.
Pexxum mocryma :https://biblio-online.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-413013

Z[JI}I OCBOCHUS JUCHUIIJIMHBI MHBAJIMAaMU U JIMIAMU C OrpaHUY€HHBIMU BO3MOKHOCTSAMHU 310POBbSA
HNMCIOTCA U3dHUA B 3JICKTPOHHOM BUIC B 3J'I6KTpOHHO-6H6J'IHOTe‘IHLIX CUCTEMAX
«Jlaub» u «tOpaiiT».

5.3. [lepuoauyeckue U3aaHusl:

«["eonorust HegTH U razay, «I'eoxumusny, «I'eodskonorusy, «KypHan mpukiia Hon
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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

XUMHUN», «POCCUICKMI XUMUYECKHUN Ky PHAID», « XUMHS U KU3HB- XXI BEK».

6. IlepeueHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAMOHHOM ceTH
«/HTEpHET», B TOM YHCJIe COBpPeMEHHbIE NPodeccHOHAIBHBIE 0a3bl JAHHBIX U
HHPOPMALHOHHbIE CIPABOYHBIE CHCTEMbI HEOOXOIMMBIX /IJISl OCBOCHHS
AMCHUIIMHBI (MOIYJISA).

[Mopran oTKpeITHIX JaHHBIX Poccuiickoit ®enepepanuu https://data.gov.ru

2. baza nannabix Hayunoii anextponnsiit Oubmuorexu eLIBRARY.RU
https://elibrary.ru/

3. ba3sl  gaHHBIX W aHaJNMTHYECKWe  NyOJIMKamMM  «YHHUBEPCUTETCKast
uHdopmannonHnas cucrema POCCUSI» https://uisrussia.msu.ru/

=

4. XuMHUYECKHil KaTajaor: XUMHYECKHe pecypesl PyHera http://www.ximicat.com/

5. Toptan pyHmaMeHTaIbHOrO XUMHYECKOro  oOpa3oBaHus Poccun
http://www.chemnet.ru

6. XuMuK: caliT 0 XuMUM WId xuMukos http://www.xumuk.ru/

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

7. MeToau4yeckne yKa3aHusi JJs1 00y4alOmMXCH M0 0CBOEHHUIO TMCUMILIUHBI
VYcnemHoe OCBOGHHME AMCHUILIMHBI INPEANOJaraeT AakTUBHOE, TBOPYECKOE YdacTHe
CTYJEHTa IyTEM ILJIAHOMEPHOMU, MOBCENHEBHOM paboThl. TeopeTrndeckne 3HaHUS IO OCHOBHBIM
pasznmenam kKypca “XuMus® CTYICHTBI MPUOOPETAIOT HA JICKIUAX M JIAOOPATOPHBIX 3aHSATHSX,
3aKpEIUISIOT U PaCIIMPSIOT BO BPEMS CAMOCTOSITENILHON pabOThI.
J1J1s1 BBIIOJHEHUS CAMOCTOSTEIbHOM pabOoThI CTyI€HTaMH UCIIOIb3YOTCS:

e Meroauyeckne pEKOMEHJALUMH K OpraHu3alud ayJIuTOPHOM W BHEAyJIUTOPHOH
(camocTosiTenbHOM) pabOThl  CTYAEHTOB: Meroaudeckue ykazanus / coct. T.IL
Cropoxenko, [1.b. Tlounnok, A.B. becnanos, H.B. Jloza - Kpacuogap: Kybanckuii
roc.yH-1, 2018, 89c.

e KysunenoBa C.JI., Cropoxenko T.II./ VYuebno-meromuyeckoe mocodue s
1abopaToOpHBIX paboT Mo Kypcey «Xumus» (I CTYAeHTOB cneruanbHocTh 21.05.03
— «TexHomorus reonoruyeckoit passenkun») Kpacaonap, Kyol'y, 2017 r.

B KOTOPBIX MPEACTABIECHBI METOINYECKUE PEKOMEHJAIUH 110 PEUICHHIO 33/1a4,

pa3HOYPOBHEBBIE BOIIPOCHI M YIIPaXKHEHUS, TPOOIEMHbIE 33/1aHUs, 1a00paTOpHbIe pabOTHI.

Paboma c koncnexkmom nexyuii

Jlexyuu— Qopma ydeOHOro 3aHATHSA, 1€ KOTOPOTO COCTOMT B PAcCMOTPEHUH
TEOPETUYECKUX BOIMPOCOB H3JIAra€MOW JTUCIUIUIMHBI B JIOTMYECKH BbIIEpKaHHOH (opme. B
coctaB Y MM JIeKIMOHHOTO Kypca BKJIIOYAIOTCA: Y4€OHUKN KOHCIIEKTHI JIEKIUI B I€YaTHOM HJIU
3JEKTPOHHOM BHJIAaX; TECThbl M 3aJaHUs O OTAEIbHBIM TeMaM Jiekuud. Ha neknuax parorcs
CHUCTEMaTHU3UPOBAHHBIE OCHOBBI 3HAHWI, W3JIaraloTCsl TJIaBHBIE MPOOJIEMBI COOTBETCTBYIOLIUX
pa3iesioB XUMHUH, Pa3BUBAETCS TBOPUECKOE MBIIUICHUE CTYACHTOB M OMPEAENIeTCs Mporpamma
MPAKTHYCCKUX U BHEAYTUTOPHON CaMOCTOSITEIbHON pabOTHI.

[IpocMOTpeTh KOHCHEKT HEOOXOAMMO Ccpa3y TMocie 3aHATHH, OTMETHTh MaTepuas
KOHCIIEKTA JIEKIIMH, KOTOPBIA BBI3BIBAET 3aTPYIHEHUS Mg NMOHMMaHuA. llombiTaThca HaAWTH
OTBETHl HA 3aTPyIHUTEIBHBIE BOIPOCHI, HCHOIb3YSl PEKOMEHIYyeMyl JuTepatypy. Eciu
CaMOCTOATENILHO HE yJaercss pa3o0parbcsi B Marepuaine, cQopMynupoBaTb BOMPOCH H
00paTUTHCS 32 MTOMOIIBIO K MPENOIaBATEI0 Ha KOHCYJIbTAIMK WK OJIMKANIICH JICKITHH.

Perynsipao oTBOAMTH BpeMs JIs IOBTOPEHUS IPOMIEHHOI O MaTepHaa, MpoBEPsIsi CBOU

3HaHWA, YMCHUA U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCaM.

Buinonnenue nadopamopnvix padom
Jlabopamopnvle 3anamus — COCTaBHAas 4acThb yuyeOHOro mpoliecca, rpymnmnoBas ¢opma
yueOHBIX 3aHSATUM, HAIIPaBJIEHHAs HAa Pa3BUTHE CAMOCTOSITENIbHOCTU yJallluXCsl U MpUoOpeTeHne
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YMEHUM ¥ HaBBIKOB JKCIEPUMEHTAJIbHOM paboThl, IO3BOJSIIOLIMX CTYJIEHTaM pa3BUTh
po(hecCHOHAbHYIO KOMIIETEHTHOCTh, IPUMEHUTh HAa IPAKTHKE IOJIyYEHHbIE TEOPETUYECKUE
3HaHUAL.

B cocrap YMM nabopaTOpHbIX 3aHATHH BKJIIOYAIOTCSA: METOAUYECKHE YyKa3aHUS 10
MOATOTOBKE J1a0OPATOPHBIX 3aHATUNA B MEUYaTHOM WM 3JEKTPOHHOM BHUJAX; IJIAaH MPOBEICHUS
3aHATHI C yKa3aHHEeM MOCJIE0BAaTEIbHOCTH PacCMAaTPUBAEMBbIX TEM; KPAaTKUE TEOPETUUECKHE U
METOJMYECKHEe MaTepuaibl MO KaXJ0M TeMme, MO3BOJSIIOUIMX CTYACHTY O3HAKOMHUTHCS C
CYLIHOCTBIO M3y4aeMbIX BOIIPOCOB.

Ilepen mocemenueM 1abopaTopuu  HEOOXOAMMO M3YyUUTh TEOPHUIO  BOIpOCa,
MIPEAIOIaraéMoro K HCCIIEJOBaHUIO, O3HAKOMUTBHCS C PYKOBOJICTBOM IIO COOTBETCTBYIOIIEH
paboTe 1 MOArOTOBUTH MPOTOKOJI MPOBECHUS PAOOTHI, B KOTOPBIA 3aHOCUTCS:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJIMI 171 3aI10JIHEHUS SKCIIEPUMEHTAIbHBIMU JaHHBIMU HAOJII0 ICHUI;
— ypaBHEHMS XMMUYECKUX PEaKIUil IpeBpallleHnii, KOTOpble OY1yT OCYLECTBIIECHBI IPH
BBIIIOJIHEHUH 3KCIIEPUMEHTA;

— pacyeTHble HOpPMYIIbL.

OdopmieHre 0TYETOB JOJKHO IIPOBOAUTHCS I1OCIIE OKOHYAHUS pabOThl B 1a00PaTOPUN.

Jlj1s MOArOTOBKHU K 3allUTE OTYETa 10 J1abopaTOpHOM paboTe ciaenyeT NpoaHalIn3upoBaTh
9KCHEPUMEHTAIbHBIE PE3YyNbTaThl, COMNOCTABUTh MX C M3BECTHBIMM TEOPETHUECKUMU
MIOJIO’)KEHUSAIMU WJIM CIIPAaBOYHBIMM JIaHHBIMM, OOOOILMTH pe3yJbTaThl HUCCIEIOBAaHUN B BHJE
BBIBOJIOB 110 padoTe.

Iloozomoexka K KOHMPONLHBIM PAdOMam

KontponsHas pabota BhIONHSETCA B (pOpMe MHUCHMEHHOI'O OTBETa Ha BOMPOC 33/aHUS
umn peuteHus 3agauu. Cojep)kaHue MOATOTOBJIEHHOIO CTYAEHTOM OTBETa Ha IOCTaBJICHHBIN
BOIPOC JIOJDKHO IIOKa3aTh 3HAHME aBTOPOM Teopuu Bompoca. IIpaktuueckue 3amgaHus,
BBIHOCUMbIE Ha KOHTPOJIbHYIO pa0OTy, COCTaBlieHbl Ha OCHOBE YIpaXXHEHMH U 3ajad,
BBITNIOJHSIBIIMXCSL B TEUEHHE ceMecTpa. PekoMeHJyeTcs BEepHYTbCS K 3TUM YIPAXKHEHUSIM H
YTOUYHUTHh HMX BBIOJHEHHE IPH MOJITOTOBKE K KOHTPOJbHOM paborte. CremyeT oOpaTHThH
BHHMAaHHE Ha TO, YTO BBINOJHAEMOE 33JaHUE JOJDKHO OBITh MOAKPEIJICHO OOBSCHEHHWEM TOTrO
WM WHOTO TpeasiaraeMoro pemieHus. [Ipu Hanu4um BOMPOCOB, MEpea KOHTPOIBHON paboToit
HE0O0XO0MMO MTPOKOHCYIBTUPOBATHCS C MPENoAaBaTElIEM.

Iloozomoexa Kk npomesxcymounoil ammecmayuu

K mpoMexyTouHOIl aTTecTaliii CTyI€HT J10IYCKAETCsl IPU YCIOBUHU BBIOIHEHUS
y4eOHOro MIaHa:

e TIOCEIICHHE JICKIHIA;

e BBINOJIHEHUE U 0opMIIeHHE TabOpaTOPHBIX PadoT;

e BBINOJIHEHUE UHAUBUIYaJIbHBIX 3aJaHUM JUIsl CAMOCTOSATEIbHON padoThl;
e OTY&T M 3aIUTa Ja0OPATOPHBIX 3aHATHA.

Bompocbl s MOArOTOBKM K IPOMEXKYTOUHOM — aTTeCTallud  COCTABJSIIOTCA B
COOTBETCTBHM C COJEp)KaHWEM IUCHUIIIMHBI «XUMHUS», UMEIOTCS B pabodell mporpamMme H
BBIIAIOTCS CTYJAEHTaM HE IMO3JHEe, YeM 3a Mecsll 10 OKOH4YaHMs cemecTpa. [Ipomexyrounas
aTrecranus caa€rcst Mo OuiietaMm, yTBEPXKIEHHBIM U IOANMCAHHBIM 3aBEAYIOLIMM Kadeapoil.
[Ipu moAroToBKe K NPOMEKYTOUHOM aTTECTallU 00S3aTEIbHO HE TOJIBKO MOBTOPATH JEKIUH, HO
U U3yyaThb MaTepuaJl 10 Yy4yeOHMKaM B COOTBETCTBUM C YKa3aHHUSIMH, CJEJIaHHBIMU
mpernojaaBaTeneM Ha jeknusax. [lomumo Toro, cieayer BHUMATENBHO U3YYUTh U O(QOPMIICHHbBIS
naboparopHbie padoThl.Ilo JaHHON TUCHUIITMHE UMEIOTCS YIeOHHUKH, H3AaHHBIE B IEHTPAIbHBIX
U3/1aTENIbCTBAX, OXBATHIBAIOLIME B JOCTATOYHOW CTENEHU BCE pas3lenbl Kypca, U OHU B
JIOCTATOYHOM KOJMYECTBE ecTb B YyueOHOW Oubimoteke KyOGaHCKOro rocyaapcTBEHHOTO
YHHUBEpPCUTETA.

Camocmoamenvuga padomg. CamocrosTenbHas padoTa TPOBOAUTCS C  LEJBIO

3aKPCIUICHUS W CHCTCMATHU3alIUHU TCOPCTUUCCKUX 3HaHHI>i, (bOpMI/IPOBaHI/ISI MPAaKTUICCKUX
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HABBIKOB 10 HMX TNPUMEHEHUIO IPH pEImeHHH MNpodecCHOHANIBHBIX 3a1a4 B BBIOpaHHOM
npeameTHol obsiacti. OOmmii 00beM 4YacoB, BbIIEIEHHBIX /I BHEAYIUTOPHBIX 3aHITHM,
cocraBisieT 41 yac.
Bueayoumopnas paboma no oucyunaune “Xumus” 3aknouaemcs 8 cie0yroujem:
e MpopaboTKa U MOBTOPEHUE JIEKIIMOHHOI O MaTepHala, MaTepuaa yueOHo! 1 HayuyHOU
JHATEPaTYPHI;

® TIOJTOTOBKA K JJAOOPATOPHBIM 3aHATHIM;

e  BBHINOJHEHWE MHANBUIYAIBHBIX 3aJaHUH (TIOATOTOBKA K PEIICHHIO 3a/1a4 U TECTOB.)

® [IOATOTOBKA K TEKYIIEMY KOHTPOIIIO.

CamocrositenbHass pa0oTa BKJIIOYAeT: MPOpabOTKY U TMOBTOPEHHE JIEKIIMOHHOIO
MaTepuaia, MaTepuajga y4eOHONH W Hay4dyHOW JHUTEpaTyphl, MOArOTOBKA K JabOpaTOPHBIM
3aHATHSIM, TOATOTOBKY K PELICHUIO 337a4 M TECTOB, IMOATOTOBKY K TEKYIIEMY KOHTPOIIO M K
IIPOMEKYTOUYHOM aTTECTALMH.

BaxubsiM  kputepueM B paboTe C  JGKIMOHHBIM  MaTepUaloM  SBISETCS
HOATOTOBKA CTYJIEHTOB K CO3HATEJILHOMY BOCIIPUATHIO IPernoaBaeMoro
Mmarepuana. IIpy  HOArOTOBKE  CTylE€HTa K  JIGKUMM  HEOOXOIMMO,  BO-TIEPBBIX,
MICUXOJIOTMYECKH HACTPOUTBCS Ha OJTy pabory, OCO3HaTh HE00XOAUMOCTh ee
CHCTEMAaTHIECKOT O BBITTOJTHECHHUS. Bo-BTOpBIX, HEOOXO0IMMO BBITIOJIHEHUE
[103HaBATEJIbHO-TIPAKTUYECKOW  J1€STEIbHOCTH HaKaHyHE JEeKIUA (mpocmaTpuBaHue
3anmucedl mpenbiyliedl JeKuMM Ul BOCCTAHOBJIEHHMS B MAaMATH  paHee M3Y4YEHHOIO
MaTepuaia; O3HAaKOMJICHHE C 3aJaHUsMH U1 CaMOCTOSATENIbHOW pPabOThl, BKJIIOUYEHHBIMU B
porpamMmy, moadop JUTEPaTyphl).

[lonroroBka Kk  JeKuuu MOOWIM3yeT  CTyA€HTa Ha  TBOpPYECKyl0  pabory,
TJIABHBIMH B KOTOpOW  SIBJSIOTCS ~ YMEHHUS  CIylmIaTh, BOCHPHUHUMATh,  3allMCHIBATh.

3anuchlBaHWE  JIEKIIMM  —  TBOPYECKHH  MpOIECC. 3anuch JIEKIINHA KpaiiHe
Ba)KHA. OTO IO3BOJIIET HAJOJTO COXpaHUTh OCHOBHBIE MOJIOKEHUsT  JIEKLHUU;
COCcOOCTBYET TONJCPKAHUIO  BHHMAHWS, CIoco0CTBYET JIy4diemy 3allOMUHAHUSA

Matepuana. Jus d¢pQpekTuBHONH pabOTBI ¢ JIEKIMOHHBIM MaTepUaloM HEOoO0XOIUMO
3auKCHpOBaTh Ha3BaHWUE TEMbI, IUIAH JIEKIUM W  PEKOMEHJOBAHHYIO JIHTEPATypy.
[Mocne 3TOTO NPUCTYTIAaTh K 3aITuCH cozlepyKaHus JCKIIUH.
B ohopmieHUn KOHCIIEKTa JEKIHA BaXKHBIM MOMEHTOM SIBIISICTCSI
HEOOXOIUMOCTh  OCTaBJIATH MO,  KOTOpbIE  MOTPEOYIOTCS TS nocienyromei
paboThI Ha/l TEKIIMOHHBIM MAaTEPHAJIOM.

JUist TMOATOTOBKM K JIEKIMAM HEOOXOIWMO H3YyYUTh OCHOBHYIO M JIONOJHHUTEIBHYIO
JIUTepaTypy MO 3asBJICHHOW TeMeé M O0OpaTUTh BHUMAaHHE HA T€ BONPOCHL, KOTOpHIE
IpeJIaraloTcsi K pACCMOTPEHUIO B KOHIIE KaX/10i TEMBI.

KoHTponb 3a BBINOJHEHHEM CAMOCTOSTENILHONH pPa0OThl MPOBOAUTCS IPH HU3YUEHUU
KaXJIOW TeMbI JUCLUIIJIMHBI Ha JJAOOPATOPHBIX 3aHATHSIX.

B xome caMOmoAroToBKHM K J1a0OpPaTOPHBIM 3aHATHUSM CTYACHT JOJDKEH W3YYHTh
COOTBETCTBYIOIIUI pa3zes yueOHUKa, KOHCIEKT JIEKIUHA U OnucaHue J1abopaToOpHOM paboThl B
y4e0HO-METOIUYECKOM ITOCOOUHU 17151 TaOOPAaTOPHBIX paboT 110 XUMHUH.

Jlrobass mabopatopHasi paboTa BKIIOYAET TIIYOOKYIO CaMOCTOSITEIBHYIO MPOpabOTKY
TEOPETUYECKOr0 MaTepHala, U3ydeHHe METOJUK MPOBENCHUS U IJIAHUPOBAHUE DKCIIEPHMEHTA,
OCBOCHHE H3MEPUTENIBHBIX CPEACTB, OOpabOTKY M HUHTEPHPETALUI0 3KCIEePUMEHTAIBHBIX
naHHbIX.OTYET Mo JJaOOpaTOPHON pabOTE CONEPKHUT TEOPETUUECKYIO M IKCIIEPUMEHTAIBHYIO

4acTb. B TeopeTH4eckoil 4acTh M3J1araroTcs TEOPETUYECKME OCHOBBI M3Y4YaeMbIX XUMHUYECKUX
MpoleccoB. B 3KcnepuMeHTanbHOM YAaCTM NPUBOAMTCS L€db, HA3BaHME M METOJIMKA
BBINOJIHEHUSI XUMUYECKOro omnbITa. [Ipr HeoOX0AMMOCTH MPUBOAATCS Pacy&Thl U COCTABIISIOTCS
YpaBHEHUS! XUMHUECKUX peakunid. B KOHIIE KaK0ro onbita GOpMYIUPYETCs BBIBOIL.
BrimonHeHne 1abopaTopHbIX paboT CTyI€HTaMH JIOJDKHO YAOBJIETBOPATH CIEAYIOIIUM

€0OBaHUSIM:
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. CTYACHTHI IOJDKHBI IOHUMATh CYTbh OIbITA (PKCHEPUMEHTA) U 3HAThH IIOCIEA0BATEILHOCTh
BBITOJIHEHHUS OTJEIbHBIX OMEepaliuii 0 UHCTPYKLUU;

*  coOJIOJATh JO3UPOBKY PEAKTHUBOB U MIPaBUjIa padOTHI C HUMHU;

*  yMeThb cOOMpaTh MPUOOPHI IO PUCYHKAM (CXeMaM) U MPaBHIILHO pPaboTaTh ¢ HUMU;

*  HEYKOCHUTEIBbHO BBIMONHATH IMpaBWIA TEXHUKH OE30MAaCHOCTH TMpPH OOpalICHHH C
obopynoBaHueM, IpuOOpaMu U peaKTUBAMY;

*  IpaMOTHO O(GOPMIIATH OTYET O IPOBEACHHOIN IKCIEPUMEHTAIbHOI padoTe.

[Tpu 3ammTe mabopaTopHON pabOTHI (cAaue OTYETa O €€ BBHIMOJIHEHHH) CTYISHT JOJDKEH yMEThb
OOBSICHATH LN, 3aJlaud, XOJ MpOBeAeHUsS paboThl, €€ pe3ysibTaThl, CAeNaHHbIE BHIBOIBI, a
TaKke OCHOBHBbIE KOHCTPYKTHBHBIE OCOOCHHOCTH MCIIOJIb3yeMoro obopynoBaHus. B mpomecce
MIPOBEICHUS OIMBITOB CTYACHTHI PACHIUPSAIOT CBOM MPEICTaBJICHUS O BEILIECTBaX, X CBOMCTBAX,
COBEPIIEHCTBYIOT IPAKTUUECKUE YMEHUS.

BaxxnelmmuM 31€MEHTOM CaMOCTOATENIbHOM palOOoThl SIBISIETCS MOATOTOBKA K PEHICHUIO
3aJad M TECTUPOBAHUIO. OTOT BHUJ CAMOCTOATENBHOW pabOThl TMO3BOJSIET YINIyOWUTH
TEOPETUYECKHE 3HAHUS U PACIHIMPUTH MPAKTUYECKUU OMBIT CTyAEHTa. TecTUpOBAHUE SBIACTCS
MHCTPYMEHTOM TIPOBEPKH 3HAHUS B M3ydaeMoil oOnactu. [Ipu moarotoBke K pemieHuIo TECTOB
HE0OXOAMMO MPOpadOTaTh OCHOBHBIE KATErOpys U MOHSTUS JUCHHUIUIMHBL, OOpaTUTh BHUMAaHHE
Ha KJIIOUEBbIE BOMPOCHI TEMBI.

J11s BBINOIHEHUSI MHAUBUAYATbHBIX 3alaHUN CTYAEHTHI 0Jy4aloT y IpernojjaBaTens
BapHaHTa JOMALIHEro 3a/laHus U B BUJI€ TUCbMEHHON paboThl 0OPMIISIOT B OTEIbHON
teTpaau. Vcronb3yroTcs KOHCIEKT JEKIUi, METOANYEeCKHE YKa3aHUsl K JJAOOpaTOPHBIM
3aHATHUSM, pEKOMEHAYyeMas JUuTepaTypa, UHTEPHET PECyPCHI.

J151s1 3aKperieHns TeOPETHYECKOro MaTeprasa U BHIIOTHEHHSI KOHTPOIUPYEMBIX
CaMOCTOSITENIbHBIX pa0OT MO JUCIUILIMHE BO BHEYUEOHOE BpEMs CTYACHTaM MPEl0CTaBIISIETCS
BO3MOXHOCTbH MOJIb30BaHus onbmmorexoit Kyol'Y u 3amom noctyma K 3JIEKTPOHHBIM pecypcam
katanoram oubmorekun ®I'BOY BO "KyoI'V".

W TOroBbIil KOHTPOJIb OCYHIECTBISAETCS B BUJIE€ SK3aMEHA.

Lloocom oeKa K 2KZAMEHY,
K sK3aMeHy CTyZeHT AOIMyCKaeTcs MPU yCIOBUM BHIITOJHEHUS Y4eOHOTO TUIaHa:

®  TIOCCHICHUE JICKIIHIi;

e  BBINOJHEHHE U OPOPMIIEHHE Ta0OpaTOPHBIX padoT;

®  BBHINOJHEHUE UHIANBUYAIbHBIX 3aIaHUH 111 CAMOCTOSITEIbHON PadOoTHI;

e  OTYET U 3anTa TaOOPATOPHBIX 3aHATUH.

Bomnpocs! A1 HOAr0TOBKY K 9K3aMEHY COCTABJISIIOTCS B COOTBETCTBHH C COJIEPKAHUEM
JTUCUUILTHHBL «XUMHUS », UMEIOTCA B pabouell mporpaMMe U BBIIAIOTCS CTYAEHTaM He IMOo3/IHee,
4YeM 3a MecsIl 10 OKOHYaHUS ceMecTpa. DK3aMeH cAaéTcs Mo OuiietaM, YTBEpKICHHBIE U
MoJNMCaHHbI€ 3aBeAYyIONUM Kadenpoi. [Ipu noaroroBke kK sk3aMeHy 0053aTEIbHO HE TOJIBKO
MOBTOPATH JIEKIIMH, HO ¥ U3y4aTh MaTepuall Mo y4eOHUKaM B COOTBETCTBUU C YKa3aHUSIMH,
ClleJTaHHBIMU IIperoiaBaTeneM Ha Jekiusax. [lomumo Toro, ciaenryeT BHUMATENbHO U3YUUTh U
oopMiIeHHBIC TAOOpATOPHBIE PAOOTHI.

B ocBOoeHMM TUCHUIUIMHBI MHBATUAAMH U JTUIIAMH C OTPaHUYCHHBIMH BO3MOKHOCTAMU
3I0pOBBsl OOJBIIOE 3HAUCHHWE HMEeT WHIWBHIyalbHas ydeOHass pabora (KOHCYJIbTallUU) —
JIONIOJIHUTENIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuania.

NuauBuayanbHble KOHCYNbTAllMA 1O TPEIMETY SBISIOTCS BaXKHBIM (PaKTOpOM,
CIOCOOCTBYIOUIMMH ~ WHAMBUAYATU3AIMH OOYYEHHUS M YCTAHOBICHHIO BOCIUTATEILHOTO
KOHTaKTa MEXAY MpenojaBareieM U 00yJaronMMcs HHBAIMIOM HIIU JIUI[OM C OrpaHUYe HHBIMU
BO3MOKHOCTSIMH 310POBbSI.

8. IlepeueHb HHPOPMAIMOHHBIX TEXHOJIOTHii, HCTOJIb3YeMbIX ITPU OCYIIECTBIEHUH
o0pa3oBaTeJbHOI0 NMpoLecca Mo AUCHUILIHHEe (MOAYJII0) (MPH HEOOX0AUMOCTH)
8.1 IlepeyeHb HEOOXOAUMOTO IPOrPAMMHOI0 00ecneYeHHusl.
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BHpOL[@CCG OCBOCHUA AU CHHUITIIMHBI HCIIOJIb3YCTCA ({91874 0911 (5§ MpOorpaMmMHOC
obecnieuenue: MicrosoftWindows 8, 10,Microsoft Office Professional Plus

8.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
Kaxnprii  oOywaromuiics B TeYeHHME Bcero mepuoaa oOydeHus oOecredeH
WHIVNBUAYAIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JICKTPOHHO-OHOJIMOTEYHBIM
CHCTEMaM:
1.9nexTpoHHas OubnuoTeuHas cuctema «YHuBepcuterckas 6udmmorexka ONLINE»
(www.biblioclub.ru)
2.DnexkTpoHHas OnbOaMoTEeYHast cucTeMa u3aarenbcra «Jlanby (http://e.lanbook.com)
3.Dnexkrponnas budmmoreunas cucrtema «fOpaiity  (http://www.biblio-online.ru)
4 .DnextponHas oubmunoreunas cucrema «BOOK.ru» (https://www.book.ru)
5.9nexkrponnas budauoreunas cuctema «ZNANIUM.COM» (wWww.znanium.com)

9. MarepuajibHO-TeXHHYecKasi 0232, He00OXoAUMAasl VISl OCYLLECTBJICHUSI
00pa3oBaTeIbHOI0 MpPoLecca Mo JUCHUNIHHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOG obecrieueHue JAUCIHUITINHBI

Bun pabot
AP (MOJTyJisl) ¥ OCHAIIIEHHOCTh

JlexuoHHbIE 3aHATUS | AyIUTOpUS JIs TPOBEACHUS 3aHITUH JEKIIMOHHOT O TUIIA,
OCHAleHHasl: y4eOHOM MeOebto, Pe3eHTallMOHHOM
TEXHUKOH (MMPOEKTOP, IKpaH, HOYTOYK) M COOTBETCTBYIOIIUM
IPOrpaMMHBIM 00€ecreueHHEM

JlabopaTtopHble Yuebnas nadoparopus no xumuu — aya. 439, xopn. C (ynmuna
3aHATUA CraBpomnonbckast, 149), ocHaieHHas yaeOHOIl MeOenbo 1
KOMITJICKTHBIM JIa0OpaTOPHBIM 000pyIOBaHHEM:

HIxad BorTsKHON MHB. Ne130051300277, mixad BBITSKHOM
nepessiHHbI, pH-Merp leki, Becsl maGopaTopHbIe
ACOMIW , xonomunbHuk"Unpe3nt", mKadg
cyummibHbiid 1IC-80-01 CITY, miuTKy 2JIeKTpUIEeCcKHe,
HA0OPbI XUMUYECKOW TOCYABI U PEaKTHBOB.

YyeOnast maboparopus mo xumuu — aya. 430, kopr. C (ynuna
CraBponosibckas, 149), ocHamieHHas: yaeOHOM MeOembio U
KOMIUIEKTHBIM JIA0OpaTOPHBIM 000PY10BaHUEM:

[kad BeITsDKHON AepeBsHubIA, pH-merp leki, pH-meTtp
Okcenepr-001-1, 6a30BsIid, Bechl mabopatopubie Leki B6001,

mkad cymbabi 11IC-80-01 CITY, mimTky 21eKkTpudecKue,
HA0OPBI XMMHYECKOM MOCY/Ibl H PEAKTHBOB.

['pynmoBsie Aynuropus 11 TPOBEICHUS TPYIIIOBBIX W MHIUBHUYaTbHBIX
(MHAVMBUTyAJIbHBIC) KOHCYJIbTAIINI, OCHAIICHHAs! yueOHOM MeOenbio
KOHCYJIbTallUH

Texymmii  KOHTpOJNb, | YueOHas naboparopust mo xumuu — aya. 439, kopm. C (ynuma
MIPOMEXKYTOUYHAas CraBpornounbckast, 149), ocHaiieHHast yueOHON MeOembio
aTTecranus

CamocrosiTenpHas AynuTopus AJ CaMOCTOSTENbHON paboThl, OCHAILlEHHAs:
pabota y4eOHOI MeOeIIbI0, KOMIIBIOTEPHON TEXHUKOU C

BO3MOXHOCTBIO TTOJKIIOUEHUS K ceTH « HTEpHETY,
POrpaMMOi SKPAHHOT'O YBEJIMYCHHUS U 00€C€UCHHBIH
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