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

1. 1.Ileqb ocBOECHUSI AUCHUNJIHHBI.
Lenp u3ydeHus TUCIUTUTHHBI SBIISIETCS (OPMUPOBAHUE Y CTYACHTOB OOIIEro

MPEACTABJICHUS O CTPOCHUM BEIIECTB, UX XUMUYECKUX CBOMCTBAX M 3aKOHOMEPHOCTSIX
MIPEBPAIIEHUH, YTO JOJDKHO 00eCTIeuuTh (POPMUPOBAHUE IIEIIOCTHOTO HAYIHOTO MHPOBO33PCHHSI,
TEOPETUYECKOTO MBIIIJICHUS U TTOBBIINICHUE KYJIbTYPHOTO YPOBHS CTY/IEHTa, 00YJarOIIUXCS 10
TEXHUYECKUM CIICIIHATIBHOCTSIM.

CdhopmupoBaTh 3HaHUSI OCHOBHBIX TIOHSTHIA ¥ 3aKOHOB XUMHH, CBOWCTB BayKHEHIITNX
BEILIECTB, OKPYKAIOIINX YEJIOBEKA B IOBCEIHEBHOM KU3HHU, IPUPOJE, IIPOMBIIIIEHHOCTH,
ITIOHMMAHHE CYTH XUMHUYECKHUX ITPEBPAICHUI, YMEHUI IPUMEHSTH [TOJy4CHHBIC 3HAHUS IIPU
pelieHny npoecCHOHANbHBIX 3a7a4.

1.2 . 3agaun JMCHUIIMHBI

CdopmupoBaTh y CTYICHTOB:

. 3HAHHE OCHOBHBIX 3aKOHOB XHUMUH, 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUX MTPOIIECCOB;

® HaABBIKM aHAJM3UPOBATH U KIACCU(PHUIIMPOBATH XUMUUECKUE CUCTEMBI U
MPOTEKAIOIIHNE B HUX PEAKIINY;

® yMEHHE MPEICKa3bIBaTh CBOMCTBA BEUIECTB HA OCHOBE 3HAHUS UX CTPOCHUS U
MPUHIMIIOB XUMHYECKUX MPEBPAILCHU;

e [pejAcTaBieHUE O HauboJee TTIaBHBIX JOCTHKEHHIX U MpoOIeMax COBpeMEHHON
XUMUH, €€ TPAKTUYECKUX BO3MOKHOCTSX;

®  HaBBIKM SKCIICPUMEHTAIBHON pabOThI B TaOOpaTOpHH;
® yMeHHE paboTaTh C yueOHOM, HAYYHON U CIIPABOYHOM JINTEPATYpPOM

1.3. MecTo AucCHUNIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JuctunnuHa «XUMUsD» OTHOCUTCS K 0a30Boi yacT bioka 1 "uctumiuas! (Moaynn)"

yueonoro miana (b.1.5.07) noarorosku crnenuanuctoB 21.05.03 —«TexHOIOTHSA TE€OJIOTHIECKON
pasBenkny, crienuanuzanus «I'eodusrueckre MeTo bl MOMCKA U Pa3BEIKU MECTOPOKIACHUS
TIOJIE3HBIX UCKOMAEMBIX» U YUTAETCS B IEPBOM CEMECTPE.

Jucuumniuna 6a3upyercs Ha MIKOJbHBIX 3HAHUSAX Kypca XUMHH (KJIACChl HEOPTaHHUUECKUX
COEJIMHEHUH, TEOPUH AIIEKTPOIUTHUECKON AUCCOIMALINU, CTPOSHUH aToma), (PU3UKH (Ta30BbIe
3aKOHBI, CTPOCHHE aTOMa, JIEKTPHUYECTBO, MarHeTu3M). MaTepuan u3ydaeMon JUCIHUITITUHBI
SIBJIIETCS. OCHOBOM JIJIs1 U3YyYCHHUSI MOCIEIYIOIINX AUCLUIIINH, TAKUX KaK
“Okonorus”,“T'uaporeosnorus u uHxeHepHas reosorus’”, bypo-B3pbIBHbBIE pabOTHI”,
“Okooruyeckas reoJorus u reopusnuka’u ap.

1.4. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO AUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3YJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOH NPOrPaMMbI
N3yuenue jaHHOM yueOHOM IMCIUIUIMHBI HAIIPaBJIeHO Ha GopMupoBaHUEe y 00yJaromuxcs
o6mexynbTypHbIX (OK-1, OK-T), obwenpogheccuonanvuvix (OITK -4)KOMIIETEHITHIA :

1| OK-1 CIOCOOHOCTBIO K | TEOPETUYECKU | MPOrHO3UPOBATH METO/IaMHU
a0CTpaKTHOMY € OCHOBBI CBOWCTBA 2JIEMEHTA U MpeACKA3aHUS
MBILICHHUIO, XUMUH, €ro BayKHEHIINX MPOTEKAHUS
aHaJIN3y, CHHTE3y | COCTaB, COEJMHEHUH 110 BO3MOKHBIX




CTpOEHUE U MIOJIO’KEHUIO JIEMEHTA B | XUMHUYECKUX PEaKLU;
XUMHUYECKUE NEPUOANYECKOM CIOCOOHOCTBIO
CBOICTBA cucteme J[.W. BHEAPATH NOCTHUKEHUSA
OCHOBHBIX MeHnpeneesa; XMMUH [IPH PELICHUH
MPOCTBIX [TpumensTh npodeccHoHaNbHBIX
BEIIECTB U UX | METOMOJOTHIO XUMUHU 3agad
COCIMHEHNN; JUIA pELICHU
METOMOJIOTHIO | TPOdEeCcCHOHAITBHBIX
XUMHUH 3ajaq
2 | OK-7 | criocoOHOCTBIO K HUCTOYHHUKHI CamocTosTensHO CIOCOOHOCTBIO
CaMOOpTaHU3allMK | MONYyYEHUS paboTath ¢ yueOHOH, MIPUMEHSTh
51 Hay4HOU HAay4YHOH U CHPAaBOYHOM | IOJy4YEHHBIE 3HAHMS 110
camoo0pa3oBaHu WHPOPMAIK | JIUTEPATYPOH MO XUMHUH, | XMMHHU B MIPEAMETHON
10 TUTAHUPOBATD H obnacTu;
BBITTOJTHSATH HAYYHBIC CIOCOOHOCTBIO K
HCCIICIOBAHUSA KPUTHYECKOU
TepeoIIeHKe
HAKOIUJIGHHOT'O OMbITa U
TBOPYECKOMY aHAIU3Y
CBOMX BO3MOXKHOCTEN B
YCIIOBUSIX Pa3BUTHS
HAYKW U TEXHUKU
3 | OIIK-4| cnocoOHOCTBIO OcHOBHBIE MIPUMEHSATh 3HaHUE HaBbIKH
OpraHu30BaTh TIOHSITHSL U (byHIaMeHTaIbHBIX IKCIIEPUMEHTATIHLHOM
CBOU TPYyJ Ha 3aKOHBI pa3aenoB XUMHUH IS paboTHI B TabopaTtopuu;
Hay4HOW OCHOBE, XUMHH, OIHCAHUS TPOIIECCOB U | METOAAMH
CaMOCTOSATENBHO 3aKOHOMEPHOC | SIBJICHUH, XUMHYECKOT0 aHaIn3a
OLIEHUBATh TH TIPOTEKAHUS | TIPOUCXOSIINX B OKpY’KaroImei cpepl
pe3yIbTaTHI XUMHUYECKUX JKUBOU TIPHUPOJIE; JUTSL BBISIBJICHUSA €€
cBoel MPOIIECCOB, monoupaTh BO3MOXKHOCTEU U
npoheccroHaIbH Mertoapt ONITUMAJIHHBIE YCIOBHUS | PECYPCOB C LENBIO UX
Ol eI TETHHOCTH, aHanmu3a MIPOBEACHUS WCTIOJIH30BAHMS B
BIIAJICHUEM XUMHUIECKUX XUMHUYECKUX PEaKITHil; pamKax
HaBBIKaMHU BEIIIECTB, MIPUMEHSTh npodecCHOHATBHOM
CaMOCTOATENbHON | XMMHYECKHIX COBPEMEHHBIC HAYYHbIE | JACATEIbHOCTH,
paboThI, B TOM MPOIIECCOB U METO/IBI TIO3HAHUS CITOCOOHOCTHIO
gucine B cepe Hay4HBIX MIPUPOJIBI U BIIAJICHHE MPUHAMATh
MIPOBEICHUS WCCIIEIOBAHNN | UMU Ha YPOBHE, TPaMOTHEIE, HAYYHO
Hay4HBIX HEOOXOIUMOM IS 000CHOBaHHBIE
WCCIIeIOBaHUN perreHus npodecCHOHATbHEIE
podeCCHOHANTBHBIX penreHus
3amaq

2. CTpyKTYpa M cojiep:KaHHe TUCIUIIHHbI
2.1 Pacnipenesienne TPy10€MKOCTH JUCHMILUIMHBI IO BUIaM padoT
O6mas TpynoEMKOCTh AUCHUILINHBI cocTaBisieT 43au.ef. (1444aca), ux pacmpeneneHue

110 BUAAM pa60T MMpEaACTaBJICHO B Ta6n1/1ue

Bun yae6HOM paboThI Bceero CemecTpsbl
4acoB (uacsr)
1 2
KonTakTHasi pabora, B TOM 4ncJe:
AyIMTOpHBIE 3aHATHS (BCEro): 72 72
3aHATHA IEKIIUOHHOTO THUIIA 36 36




JIaGopaTopHbIe 3aHATHS 36 36

3aHATHS] CEMMHAPCKOTO TUIIA (CEMUHAPBHI,

[IPaKTUYECKHUE 3aHITHS)

HNuas koHTaKkTHas padora:

Kontposs camocrositensHoit padotsl (KCP) 4 4

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

CaMocTosiTeIbHAsi paboTa, B TOM 4HcIIe:

IIpopabomka u noemopeHue 1eKYuoHHO20 Mamepuaid,

Mamepuana y4eOHoU U HAYYHOU TUmepamypbl, 18 18

1n0020MOBKA K 1aO0PAMOPHBbIM 3AHAMUSM.

Buinonnenue unousuoyanvuvix 3adanuil (Iloocomosxa k 7 7

peuleHuro 3a0ay U mecmos.)

Iloozomoska k mexywemy KOHmpOoo 16 16

KonTtpous:

[ToaroroBka K ’3K3aMeHy 26,7 26,7

OO0masi Tpy10€eMKOCTh qac. 144 14
: :6001\: :Mc.ﬂe KOHTaKTHast | 63 | 763
3a4. efl 4 4

2.2 CTpyKTYypa IHCHMNJIHHBI:

Pacripenienienre BHJIOB y4eOHOHM pabOThI M UX TPYJAOEMKOCTH TI0 pa3zeliaM JUCIUTIINHEL.
Paznensr quctuminebl, u3ydaemsie B 1ceMectpe (ounas ¢hopma)

KonuuectBo uacoB
Bueaynu
AynuTtopHas
No HaumenoBanue paszzenos (Tem
past (rem) Bcero pabota TopHai
pabota
JI 113 JIP CP
1 2 3 4 5 6 7
1 CrpoeHrie aroMa W XUMHYecKas CBs3b.  Kitaccel 18 4 8 6
' HEOPTaHWYECKUX COCAMHEHUH
2 OOmme  3aKOHOMEPHOCTH  IPOTEKaHUS  XUMHYECKUX 13 4 4 5
' peakiui
3. JlucnepcHble cucTeMbl. PaCTBOPHI HE JIEKTPOIUTOB. 14 6 4 4
4, PacrtBopsr! anekrponutoB. PH. Bydeprsie pacTBOpHL. 16 4 4 8
5 OKHCITHTENEHO-BOCCTAHOBUTENHHBIEC PEAKIIHH. 12 4 4 4
' DJIEKTPOXMMHUYECKHE CBOMCTBA PACTBOPOB.
6 XHUMHS 3JIEMEHTOB M MX coequHeHni. KoMIIekcHbIe 26 12 4 10
' COECIUHEHUS
7. MeTtonp! aHaMHM3a BEIIECTB 14 2 8 4
Hmozo no oucuunaune: 36 36 41
2.3 Coaep:xkaHue pa3aesioB IUCHMIIUHBI
2.3.1 3anaTHd JEKIUOHHOT0 THIA
®opma
Ne Hammerosanne ConepxaHue pasnena TEKYILEro
- pasnena ym
KOHTPOJIS
1 2 3 4




Bgenenue.
Ctpoenue atoma
nu XUMHWYCCKas1
cBsi3b.  Kiacchl
HEOpPraHUYEeCKUX
COCIMHCHUM

IIpeamer u 3agaun xumun. OCHOBHBIE MOHSTHUS U 3aKOHBI
xumud. [TpoOiaeMbl 3KoIoTHH.

Inekmponnoe cmpoenue amoma. BoaHoBbIE CBOMCTBA
SJIEKTPOHOB B aTome. Y paBHeHue jae bpoitns. OcHOBBI
KBAaHTOBO-MEXaHUYECKOU TEOPUHU CTPOCHUs aToma. BomHoBas
¢dyukius. KBanToBbie yncna. AToMHbIe S, p, d, f - opOuTanu.
3anonHeHue AIEKTPOHaMU aTOMHBIX opoOuTanei (AO). [Ipasuio
ITaynu. IIpaBuno Xynna. Ilepuonnueckuii 3akon .M.
Menneneesa. Ileprnonnueckas cucrema 3J1€MEHTOB.
Ileproanyecku U3MEHSIOMIUECS CBOMCTBA 3JIEMEHTOB, UX CBA3b
CO CTPOCHHMEM DJICKTPOHHBIX 000JIOUEK aTOMOB. Pauychl
ATOMOB, SHEPTHUS UOHU3AIMHU, 3aKOHOMEPHOCTH B M3MEHECHUU
3TUX Benn4uH. [lojoKeHne XUMIUIEeCKOro dJIeMEHTa B
MEPUOINIECKON CHCTEME KaK €ro TJIaBHEHIIast XapaKTePUCTHKA.
Xumuueckasn ceén3w. llepekpblBaHUE aTOMHBIXOPOUTAJICH - KaK
ycioBue oOpa3oBanus CBs3u. [IoHATHE O METO/Ie BaJICHTHBIX
cesizelt (BC). 'uOpuanzanus atoMmubixopouTtanei. Turist
XUMUYECKOH CBSI3U: KOBAJICHTHAS, MOHHAS, METAJUTMIECKAs.
[ToTenmman noHU3aMA. DIEKTPOOTPUIIATETHLHOCTE. CBOMCTBA
KOBAJICHTHOW W MOHHOW CBA3ed. Paznmumns B pU3M4ecKnx
CBOMCTBaX BEIIECTB C HOHHOM, KOBAJICHTHON W METAJUTMIECKOU
CBs13b10. BojiopoiHas cBsi3b. XuMHUecKas CBsI3b B KpUcCTaJIax
(aToMHas1, HOHHAS, MOJIEKYJISIPHASI KPUCTAJTMIECKAS
crpykrypa). [Ipencrapnenue o monumopduzme u uzomMopdusme.
MexxMoneKysapHble CUITbI B3aUMOACUCTBUA. XUMHUYECKAS CBS3b
B KOMIUIEKCHBIX COCMHEHUSX. TUITMYHbIE
KOMILTIEKCOOOPa30BaTEeNN 1 JIUTaH IBI.

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

T'eoxumuueckan knaccugpukayus eeujecme

YcTHbIN
orpoc
JIP
KP

AT,
T

Obmue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKUX
peakuuit

Iuepzemura xumuueckux peakyuii. TepMoaHaMUUECKHE
cucrembl . DYHKIMH COCTOSIHUA ( SHTAJBIINSA, SHTPOIUs, paboTa
sHeprus). DHepreTudeckrue 3HPEKTh XUMUICCKUX PEAKITHH.
IlepBoe Ha9aIo0 TEPMOTMHAMIKHI. DHTAIBITHS 00pa30BaAHMS
BelecTBa. 3akoH ['ecca u ero ucnons3oBaHue s
TEPMOXUMUYECKUX pacyeéToB. CTaHAAPTHBIE COCTOSHUS
BemiectBa. [loasTre 00 sHTpONHH. DHTPOIHS (Ha30BOTO
repexona. Bropoii 3akoH TepMonnHaMuK. M306apHo-
M30TepMUIECKU moTeHIuan (3ueprus ' mb0ca) kak Kpurepuit u
JBIDKYIIAsi CUJIA CaMOIIPOM3BOIBHOrO IIPOTEKAHUS IIPOLIECCOB B
3aKpBITOH CUCTEME.

OO6paTtumble 1 HeOOpPaTUMBIE PEaKIIHH. XUMHIIECKOe
paBHoBecue. ['oMo- u rereporenHble paBHoBecus. KoHcraHnTa
paBHOBecHusA. 3aKOH AeiCcTBYOIMX Macc. Ero npumeHeHue k
romo- u rereporeHHbIM cuctemaM. [lpuanun Jle-llatense,
ycJI0BUE MPpUMEHUMOCTH. CMelIeHre PaBHOBECHSL.

Ckopocmb xumuueckoii peakyuu. OaxkTopbl, onpenensomume
CKOPOCTb peakLuu. 3aKoH eicTByromux mMacc. [lopsinok n
MoJeKyIsIpHOCTh peaknud. [lpaBuno Baut-I'odda. [lorarue
003HEprys aKTUBALIMU M AKTUBUPOBAHHOM KOMILIEKCE.
KaranuzaTopsl, KaTaJIuTHYECKUE PEakuuy. ABTOKATaIIN3.
depMeHTaTUBHBINA KaTalnu3. ['OMO- U reTeporeHHbIN KaTaaus.
Hennbie peakiun. [locnenoBatenbHble U mapauielbHbIE
peaKLuu.

YcTHBIN
orpoc

JIP
T




HucnepcHblie
CUCTEMBI.
PactBopsl
3JIEKTPOJIUTOB.

HC

Oo0mas xapakrepucruka. [lonsaTre ¢as3bl, KOMIOHEHT,
TeTepOreHHON crucTeMsl. JlucrepcHble CUCTEMBI UX
knaccugukanyst. CycneHsuu 1 smynbeun. Kommonaasie
pacTBOpPHI U UX cBolcTBA. 30mu U renu. Koarymsuus. Aspo3onu,
JBIMBI, TYMaHBI.

I"azoBble pacTBopsl. [lapuumansHoe gaBnenue. 3akoH lanpToHa.
Xumnueckas Teopus pactBopo /.M. Menpeneesa. O6muue
CBOMCTBa pacTBOPOB. PacTBopeHue kak (PU3NKO-XUMHUYECKUI
nporiecc. PactBopumocts BemecTB. CrIOCOOBI BRIPAXKEHHUSI
KOHIICHTpaluu. ITonsiTue 06 nacaJIbHbIX U UCTUHHBIX
pactBopax. 3akonsl Payns, ['enpu. Ocmoc. 3akon Baut-I'odda.
Ocmoc B pupozae. M3oronnuecknii KO3H UIHCHT.

JIP, KP

PactBopsl
3JIEKTPOIUTOB.P
H. Bydepasie
PacTBOPBHI.

OcHogHble nonoxcenus meopuu I1eKmpoaumudecKoll
ouccoyuayuu. Kucnorel, OCHOBaHUs, aM(pOTEPHBIC
3JEKTPOIHUTHI, cor. CHUIIBHBIE U ci1a0ble 3JeKTPOoNuThl. CTeneHb
JUcconuanyu u aktopsl Haeé Baustonre. Koncranra
JUcconuanyu U hakTopbl Haeé BIUSIONIME. 3aKOH pa30aBJICHUS.
IToHsATHE O TEOPUU CUIIBHBIX JIEKTPOIUTOB. MEXKHNOHHBIE
B3auMoeicTBrA. Kaxymmasacs CTernenp TUCCONHAIui CHIIBHOTO
AJIEKTPONUTA. AKTHBHOCTB, KOO(Q(QHUIIMEHT aKTHBHOCTH, NOHHAS
CHJIa pacTBopa.

Bopna xak pacrBopurens. MOHHOE TPOU3BENEHUE BODI.
Bonoponnstit mokazatens ( PH ). [lorstus o

KHCJIOTHO — OCHOBHBIX MHJAUKATOpax.

T'uoponus conei. Heo6patumsrii ruaponus. CTEneHb u
KOHCTaHTa THIpoNIn3a. BiusHue TemmepaTypbl 1 pa30aBiieHuUs
Ha CTerneHb Tuaponu3a. Pons ruaponusa B mporecce
BBIBETPUBAHUS TI0YB. KHCIIOTHOCTD TTOYB.

BydepHbie pacTBOpHI U BX cBoOMcTBa. [Ipupontbie OydepHbie
cucteMbl. TpyaHO-pacTBOpUMBIE dIIeKTponuThL. [Ipon3Benenne
pactBopumocTtH (IIP). YcnoBust Bemanenms ocaaka. Koncranra
JUCCOIIMAIINH, KOHCTAHTa THAPOIIN3a, IIPOU3BEICHNE
PacTBOPUMOCTH KaK YaCTHBIN CITydail KOHCTaHThI paBHOBECHSI.

VYcrHbIi
orpoc

JIP

OKHCIIMTENBHO-
BOCCTAHOBHUTEIBH
bIe PEaKITNH.
DIEKTPOXUMUYEC
KHe CBOMCTBA
pacTBopoB

THnbI OKMCIUTENTEHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB:
MEKMOJICKYISIpHbIE, BHYTPUMOJICKYIISIPHBIE,
JHCIpornopuuoHnupoBanus. CocTaBiaeHUE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi METOAaMU
3JIEKTPOHHOTO Oarmanca. Merop momypeakunii (HOHHO-
3JICKTPOHHBIN MeTox). BIHsiHIE KUCIIOTHOCTH Cpenbl Ha
MIPOAYKTHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
OueHka TepMOJMHAMHYECKON BO3MOKHOCTH ITPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN. DIEKTPOAHBIN
noTteHuait. Bogopoausiii snektpon. Pan HanpspkeHus
MerasuioB. CTaHIapTHBIE OKHCIUTENIb-BOCCTAHOBHU-TEbHBIC
noTeHuanbl. YpaBHeHue HepHera. ['anbBaHUYECKUNA STIEMEHT.
O/IC ranbBaHUYECKOr0 3JIEMEHTA. DJIEKTPOIU3 PACILIaBOB U
BOJHBIX pacTBOpoB cosell. 3akoHsl Papaned. Kopposus
METaJJIOB.

Yerapii
orpoc
JIP

T

Xumns
2JIEMEHTOB U UX
COETUHEHUN.
KowmmiekcHbIe
COEIMHEHUS

Obwue ceotlicmea u Mmemoovl NONYYEHUA HEMEMAl108
Pacnonoxxenne HeMeTaJuloB B IIEPUOIUYECKOH  CHUCTEME
dusznueckue U XUMHUYECKHE CBOICTBAa CBOOOIHBIX HEMETAJUIOB
OCHOBHBIE THUNBI XUMHUYECKHX COEIWHEHHH HEMETAIUIOB
JpYyTUMHU HEMETaJNIaMU U ¢ MeTajutaMu. Haxoxnenue

HEMETaJUIOB B pupose. I[puHIMITEI HoTydeHHus X B CBOOOAHOM

cocTossHuH. Mcronp30BaHne HEMETAIIIIOB B CEJILCKOM XO3SIICTBE.

VceTHBII
orpoc,
JIP
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Kucnopoo. Kucnopon. OcoOEGHHOCTH  CTpOCHHS  aToMa
KHUCIIOpOJA. AnnorporHas MO (UKAUS KHCTIOpO/Ia.,
[IposiBnsiemast BajgeHTHOCTh. Dusmyeckue U XUMHUYECKUC
CBOWiCTBA  CBOOOJNHOrO  KHCIOpoia.  PacmpocTpaHeHHOCTH
kuciopoaa B npupoae. Okcuapl u ux kiaccudukaius. Crocoosl
nonydeHus kuciopoga. CBOMCTBA U TPUMEHEHUE >KHAKOTO
kuciopoaa. O3oH. CriocoObl ONMYYSHUS U CBOMCTBA 030HA. Poiib
o3oHa B mpupoie. [Ipumenenune o3ona. Boma. OcobeHHOCTH
CTPOCHHUSI MOJIEKYJ BOABL. AccCOIHMAaIdig MOJIEKYJ BOJBIL,
dusnyeckre W XUMHYECKHE CBoOicTBa BOAbl. Pojib BOIBI B
npupoge. XUMHUYECKHH cocTaB MPUPOAHBIX BoA. JKecTKocTh
BoAbl U Mmeroabl e ycrpanenus. llepokcun Bomopona, ero
CTPOCHHUE, CBOMCTBA U CIIOCOOBI IMOJTYUCHUSI.

A3om. PactipocTpan&HHOCTH a30Ta B npupoze. Ilonyuenne
azora. PU3NYECKHE U XUMUYECKIE CBOMCTBA a30Ta. AMMUAK.
Crpoenne u nonydenne. Ou3ndeckre U XUMUIECKHE CBOWCTBA
ammuaka. Oxeugpl a3ota. CTpoeHue, nonydeHne, Gu3ndeckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [ nipokcu ammonus. Comnu
aMMOHUS. A30THas KUCIOTa. A30THBIE yIOOpEeHMSI.
DKonoruueckue mpoodIeMsl.

Yenepoo, kpemnuii u ux coeounenus . Annorponusi CBOOOIHOT(
yrnepona.  Amnmas, rTpadur.  AmopdHBIN YIIIEPOI.
HckyccTBeHHOE TTOTydIeHNe rpadura u anmasa
ITormorurensHbIe CBOWCTBA yriepona (amcopomms). [IpupoaHbid
COeUHEHUd yriepoja. XUMHUYECKHE CBOMCTBA yriepoja
Kucnoponusie coemunenus yriaepoma. Oxcupn yrimepoma (II))
MIOJIyICHHE, CBOMCTBA U Hcmonb3oBanue. Okeun yriepona (IV)
ero pojb B TNUTaHWM pacTeHWiH. DHU3NYECKHE W XUMHUYECKHE
cpoiictBa okcuma yriepoga (IV). IlapHukoBbI  3(deKT
VYromeHas kwuciora, e€ cmoiictBa. KapOomatel. KapOGoHaTHO(
paBHOBECHE B IIPHPO/IE.

Kiaccudukariyis opraHnIecKiX COSTMHCHUH. YTIICBOIOPOIBI.
Kpemuuii. PacnpocTpaHeHHOCTh  KpeMHUSI B NPHUPOJIE.
['maBHeiimye MIUHEpAIIbHBIE U TOPHBIE TTOPOJIBI, COACPIKAIIINE
kpeMHuil.  IlonyueHue  kpemMHusa.  JIMOKCHI  KpeMHUSL.
Baxwuelime npupoiHble CUIIMKATHI - MOJIEBOM IIMAaT, CItoja,
KaoJIMH, acOecT.

Obuue ceolicmea u Memoovl ROIYUEHUA MeEmMANNos.
[TonoxeHne MeTamioB B NEPUOAUYECKOA CUCTEME SJIEMEHTOB.
CBs3b METAJUIMYECKUX CBOMCTB CO CTPOCHHUEM U pPa3Mepamy|
aTOMOB 3JIeMEHTOB. ®du3nyeckne U XHUMHYECKUE CBOWCTBY
metawioB.  CpaBHUTENbHAsE AKTUBHOCTb  METaUIOB.  Psifl
HanpspbkeHud MetawioB. Kopposus wmeramnoB. 3amura O
KOppo3uu. MeToibl MOMy4YeHNs METAJIOB U3 PYA.

Henounvie memannwt u ux coeounenus. 11lenoynsie MeTaNIbI:
TUTHNA, HATPUM, Kaluii, pyouauii u nesuii. Haxoxnenne Hatpus
n Kamuss B rpuposne. llomydeHune CBOOOIHBIX METAJLIOB.
CBOICTBA MIETOYHBIX METAIJIOB, UX CPABHUTENbHAS AaKTUBHOCTb.
IMuppunel. Kucnopoaapie cOeIMHEHUS U TUAPOKCHIBI IEIOYHBIX
meraiioB. Comnu.

Ll]enounosemenvnvle  memanivl U UX ~ COCOUHEHUA
[llemouHO3eMeNnbHbIE METAJUTBI: KallbIUi, CTPOHIWH, Oapui,
panuii. CBOMCTBa LIEMOYHO3EMENBHBIX METAJUIOB. VX oKCHABI U
TUAPOKCUIBL. Oo6mas XapaKTepUCTHUKA coneit
[IETOYHO3EMEbHBIXMETAIOB. [ uapokapOOHaATHI
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IIEJIOYHO3EMEIIbHBIX METAJUIOB. V3BECTKOBAaHME M THIICOBAHMG
IOYB.
Komnnexcuvie coedounenusn. CTpoeHUE U HOMEHKIATYPA
KOMIUTEKCHBIX  coeauHenuii  d-smementoB.Merogq BC ¢
FEOMETPUM U  MArHUTHBIX  CBOMCTBAX KOMILJICKCHEIX|
COeIMHEHUN. POJIb KOMIIJIEKCHBIX COEAVMHEHUM B IIPUPO/IE.
Paouoaxkmuenvie 3nemenmpl. SIBieHuUE pagMOaKTUBHOCTH,
Buael paguoaktuBHOoCcTH. PannoakTuBHBIE 37eMeHTHI. [lepuof
moJTypacriiajia 1 KOHCTaHTa paJuoakTUBHOro pacnasna. [Tonstue o
METO/Iax MOyUYCHHUS U BBIJCTCHUS NCKYCCTBEHHBIX
paanoakTUBHBIX M30TOMOB. CrIocoObl OOHApYKEHHUs

pairOaKTUBHOCTH.
Kitaccudukaiys 9ucToThl BelecTBa. MeTo bl aHaIM3a BEIIeCTR: VYcrHbIi
7 |Merojpl aHAIM3a | XUMUYECKHE, (DU3MYECKAE W (PUIUKO-XMMHYECKHE METOJIBI. orpoc,
BEIIECTB CuexTpanbHbie MeToabl anammsa:y @-, K-, SIMP. JIP
PenrenoctpykrypHbIii aHamm3. O4nCTKa BENIECTB.
dopma TEKyLIEro KOHTPOJSI — TECTUPOBAHUE JUISI BXOJHOTO JHArHOCTHYECKOIO

koHTtpostst ([T), 3amura otuera nabopatoproit padotsl (JIP), konTponsnas padota (KP), 3amura
pedepara (P) u rectupoBanue (T).

2.3.2 3aHATHS CEMHMHAPCKOTO THIA
CemMuHapCKue 3aHATHSA - HE TIPEAYCMOTPEHBI YIEOHBIM TUTAHOM.
2.3.3 JlaGopaTopHble 3aHATHS

Ne Hamnwenosanue HaumenoBanune nabopatopHbIXx paboT ®opwma Texymero
paszena KOHTpPOJIA
1 2 3 4
Brenenme. JlaGopaTopHasn padota Ne. 1. MHCTpYyKTaX 1O Omuyem no
Crpoenne aTomMa u TEXHUKHU 0e30macHOCTH. OCHOBHBIE KIIACCHI JnabopamopHoi
1 XUMHYecKas cBsi3b. Kiaccel |HEOPraHWYECKHX cOeNMHeHMi. Pemenne pabome
HEOPraHWYECKMX COeNUHEeHMI | 3343 AT, KP Nel
KommoxBuywMm 1o Teme: CTpoeHue aToMa. K, T
Xumuueckas cBs3b. [leproanyeckas cucrema
371eMeHTOB. TecTupoBaHue 1o TeMe
2 OO6mme 3aKOHOMEPHOCTH JlagopaTopHasn padora Ne2. CKopocTh Omuem no
MIPOTEKAHUS XUMHYECKUX XMUMHUYECKUX PEAKIUI U XUMHUECKOE n1abopamopHou
peakiui paBHOBecue. Pelienue 3agau pabome, T
3 JlucriepcHbIE CUCTEMBI. JlaGopaTtopuasi padora Ne 3 [IpuroroBienue Omuem no
PacTBOpBI HE DIIEKTPOIUTOB | PaCTBOPOB 3a1aHHOW KOHIICHTPAIIUH. 1abopamopHou
TutpoBanue pabome, KP Ne2
3 PactBops! anextponutor. PH. |JlabopaTophas padora Ned Omuem no
Bydepusie pacTBopsI ONeKTpOoNUTHIECKas] TUCCOLUALNS . nabopamopHoil
I'mpponms comeii. PH. pabome
4 OKHCIUTENBHO - JlaGopaTtopuas padora Ne 5. OxuCIUTENHHO- Omuem no
BOCCTAaHOBHUTEIIbHBIC BOCCTaHOBUTENBHBIC PEAKIIIH. nabopamopHo
peakurn. JNEeKTPOXUMHUIECKU e pabome, T
CBOMCTBa PacTBOPOB
5 Xumus 31neMeHTOoB U ux|JlaboparopHas pabora Ne6.00mmme Omuem no
coenuHeHnd. KoMIulekcHbIE|CBOIICTBA METa/UIOB, HEMETAUIOB M HX| J1abopamopHol
COEIMHEHUS COEIMHEHUH. pabome
6 JlaGopatopHass padora Ne7KadecTBeHHBIE Omuem no
Mertonpl aHaIM3a BEIISCTB peaKIiK Ha KaTHOHBI aHUOHBI. 1abopamopHot
JlaGopaTopuast paGora Ne8. pabome
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| OnpeneneHHe KECTKOCTH BOIBI.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBsie paboTsl He MPEeIyCMOTPEHBI YU€OHBIM IIAHOM.

2.4. IlepeyeHb y4eOHO-METOANYECKOTO O0ecneYeH s /ISl CAMOCTOSITeJILHOI padoThI
00y4yalommxcs Mo AMCHHUILINHE (MOIYJII0)

[Tepeuenp yueOHO-METOIMUECKOr0 00CCIICUCHUS JUCIUILIMHBI 10

No Bun CPC N
BBITIOJTHEHUIO CAaMOCTOSTEIBHON paboThI
1 2 3
Ipopabomxka u nosmopenue
NeKYUOHHO20 MAMeEPUANd, MeTtonuueckue  pEKOMEHJAMH K  OpPraHu3alid  ayJWTOPHOW |
Mamepuana yuetnoti u BHEAYJUTOPHOU (CaMOCTOATENBbHOM) padOThl CTYICHTOB: METOIUYECKUC
1 |mayunoii numepamypu ykazanus / coct. T.I1. Cropoxenko, I1.b. [Tounnok, A.B. becnanor, H.B.
Jloza - KpacHonap: Ky6anckuii roc.yH-T, 2018, 89¢
TTodzomoexa i Kysnenora C.JI., Cropoxenko T.I1../ YyeOHO-MeTOmMYECKOE TOCOOHE ISt
o |raGopamopnein 71a00paTOPHBIX PadOT Mo Kypey «Xumus» (st CTy):[eHTf)B
BAHAIMUSIM. crieraibHOCTh 21.05.03 — «TexHOoMorns reoormyeckoi pa3sBeaKmn)
Kpacnonap, Kyol'Y, 2017 r.
Buvinonnenue MeTtoauueckue pEKOMEH 1Ay K Opra’uzainuu ayAUTOPHOM u
UHOUBUOY ATILHBIX 3A0AHUL BHEAYJUTOPHON (CaMOCTOSITENBHOM) paboThl CTYJEHTOB: METOIUYECKHE
3 (Iloozomosxa k pewenuro ykazanus / coct. T.II. Cropoxkenko, I1.b. ITounnok, A.B. becnanos, H.B.
3a0a4 umecmos.) Jloza - Kpacuonap: Kybanckuii roc.yH-T, 2018, 89¢
Kyzuenosa C.JI., Cropoxenko T.I1../ YueOHo-MeToamyeckoe mocodue s
nabopaTOpHBIX paboT 1Mo Kypey «XuMus» (A1 CTyIeHTOB
cnenuanbHOocTh  21.05.03 — «TexHONOrHs TeOTOTHMYECKON Pa3BEIKM»)
Kpacnonap, KyoI'Y, 2017 r.
Meroquueckue — peKOMEHIALUU K  OpraHu3alud  ayJuUTOPHOH U
BHEAYJUTOPHON (CaMOCTOSITENBHOW) paboThl CTYIEHTOB: METOIUYECKHE
ykazanus / coct. T.II. Cropoxenko, I1.b. ITounnok, A.B. becnanos, H.B.
Toozomoska k mexywemy Jloza - KpacHonap: Kyb6anckuii roc.yH-T, 2018, 89¢
4 |xommponro

KyznenoBa C.JI., Ctopoxenko T.I1../ YueOHO-MeTomMueckoe mocodue Juis
nabopaTOpHBIX paboT 1Mo Kypey «XuMus» (IS CTyIeHTOB

cnenuanbHOCcTh  21.05.03 — «TexHOMOrus TeoNOTHUeCKOd pa3BEIKI)
Kpacnonap, KyoI'Y, 2017 r.

Y4eOHO-MEeTOAMYECKUE MaTepHalibl Uil CaMOCTOSITENIbHOM paboThl O0YyYaromUXCS U3
YKClia MHBAJIUIOB U JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocTaBmusitoTcst
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM MX 37J0POBBS M BOCIIPUATHS HH(DOPMALIUHU:

Jljis U1 ¢ HapyIIeHUSIMH 3PEHUS:

—B MEYaTHOHM opMe YBEITHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

Jlyis U1 ¢ HapyIIEHUSIMH CITyXa:

— B MIeyaTHOH opme,

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

— B MeyaTHOH opme,

— B JOpMeE AIIEKTPOHHOTO JJOKYMEHTA,
JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3HPOBaH B 3aBUCHMOCTH OT KOHTUHI€HTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.
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O06pazoBarenbHble TEXHOJOTHH: METO] IPOOIIEMHOTO U3JI0KEHUS MaTepHaia, Kak
JIEKTOPOM, TaK U CTYJICHTAMHU; CAMOCTOSTEIIbHOE UTEHUE CTYJICHTaMH Y4eOHO-METOJMUECKON U
CIIPAaBOYHOM JIUTEPATYPHI U MOCIEAYIONMEH CBOOOIHOM TUCKYCCHH IO OCBOEHHOMY UMH
MaTepuaiy, UCIO0JIb30BaHUE, UIUTFOCTPATUBHBIX BUIEOMATEPUAJIOB C IOMOIIbIO
MYJIbTUMEUIHHOTO 000PYIOBaHHS, TEXHOJIOT U JIUYHOCTHO -OPUEHTUPOBAHHOTO 00yUeHUS,
MO3BOJISIOIINE CO3/IaBaTh WHAWBUIyaJIbHbIE 00pPa30BaTEIbHBIC TEXHOJIOTHH.

[lepeuncnennbie 00pa3oBaTEIbHbIE TEXHOJIOTUU PEANIN3YIOTCS:

- TIPY YTE€HUH JIEKIIUH C UCTIOIH30BAHUEM MYJIbTUMEANINHBIX TPE3CHTALIUMI 1
JIEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA;

- IpU AUATIOTOBON (popMe MPOBEIEHUS JIEKIIMOHHBIX 3aHATUH C UCIIOJIb30BAHUEM JIEMEHTOB
MIPAKTUYECKHUX 3aHSATUH, TIOCTAHOBKOW M PEIICHUEM MPOOJIEMHBIX U CUTYaIMOHHBIX 33JaHUH ;-
IIpY MPOBEIEHUH JTa00OPATOPHBIX padOT BKIIIOYAIOIINX TTTyOOKYIO CAMOCTOSITENIbHYIO
MPOpabOTKy TEOPETUUECKOTO MaTepHala, U3ydeHHe METOAUKH MpoBeIeHUs pabOThl U
IUTAaHUPOBAHUS SKCTIEpUMEHTA. B HEKOTOPBIX 1Ta00paTOPHBIX pabOTaX MPUCYTCTBYIOT 3JIEMEHTHI
HCCIIEIOBATENIbCKON PabOTBHI.

Umenue nexkyuii 10 JaHHON TUCLUIUIMHE PEKOMEHIYETCSl TPOBOIUTH C UCIIOJIb30BAHUEM
MYJbTUMEIUNHBIX MPE3EHTALUI U JJEMOHCTPALIMOHHOTO SKCIIEPUMEHTA.

Mynemumeouiinas npezenmayusi, BHIMOTHEHHAS CPEeICTBAMH TTporpaMmbl Microsoft
PowerPoint mo3BoJisieT npenoaBaTeiato YeTKO CTPYKTYPUPOBATh MaTepUall JIEKIIMH, SKOHOMUTh
BpeMsi, 3aTpaylBaeMoe Ha U300pakeHre ¢ UCIOIb30BAaHUEM MeJia U JOCKH CXEeM, HalliCaHue
(bopMyI U APYrUX CIOKHBIX 0OBEKTOB, YTO Ja€T BOZMOKHOCTh YBEIHMUUTH 00BEM H3JIaraeMoro
Matepuana. Kpome Toro, nmpe3eHrarus nNo3BoJIIeT 0Y€Hb XOPOIIO WILTIOCTPUPOBATH JIEKIIMIO HE
TOJIBKO CXeMaMU U PUCYHKaMH, KOTOPbIE €CTh B yU€OHBIX MMOCOOUSAX, HO U MOJTHOIBETHBIMU
(dboTorpadusimMu, puCyHKaMH, MMOPTPETaMHU YUEHBIX H T.J. MynbTUMEUITHAS TTPE3CHTAIIHS
MO3BOJISIET OTOOPA3UTh (PU3MUECKUE U XUMUYECKUE TPOIECCHl B AMHAMUKE, YTO MO3BOJISIET
3HAYUTENIBHO YITYYIIUTh BOCIPUATHE MaTepuania ctyaeHTaMu. CTyeHTaM MpeloCTaBIIsIeTCs
BO3MOYHOCTh KONIMPOBAHUS MPE3CHTALUH /7151 BBIIOJIHEHUS CAMOCTOSITENbHOM paboThI,
MOATOTOBKH K TEKYIIEMY, IPOMEKYTOYHOMY H UTOTOBOMY KOHTPOJIIO (9K3aMEHY).

JlemoncmpayuonHblil XUuMU4ecKuili IKChepumenm OTHOCUTCS K CIIOBECHO-HATJISTHBIM
MeTo1aM 0OydeHUs ¥ IPOBOAUTCS IPU YTEHUH JIEKIIHi, a TaKKe MpOBEACHNUN J1a00paTOPHBIX
3aHSATHI ITpenojaBaTesieM, Ja00paHTOM WM, B HEKOTOPBIX CIy4asiX, OJTHUM WJIH HECKOJIbKUMU
CTyAeHTaMHU. [IeMOHCTpallMOHHBINA SKCIIEPUMEHT MIPOBOJUTCSI B COOTBETCTBUU C YU€OHOM
MIPOrpaMMO 0 KOHKPETHBIM pa3jenaM (MOAYIISAM) JUCHUILTUHBL JleMOHCTpallMOHHbII
AKCIEPUMEHT MO3BOJISIET MIPEnogaBaTesnto chOpMUPOBATh UHTEPEC K MIPEAMETY Y CTYICHTOB,
00yUYUTh UX BBITIOJHSATH OIPE/IeJICHHbIE OTIepaIlK C BEUIECTBOM, IpHUeMaM TEXHUKHU
71a60paTOPHOTO IKCIEPUMEHTA. J[eMOHCTPAIIMOHHBIN SKCIIEPUMEHTA - HCTOYHHUK
MPHOOPETAEMBIX CTYJACHTOB 3HAHUN, HABBIKOB, YMEHUI; CPEICTBO MPEAYIPEHKACHUS OIIHMOOK U
3201y /IeHUH, KOPPEKLIUU 3HaHUH, CIOCO0 MPOBEPKH UCTUHHOCTH BBIABUTAEMBIX THIIOTES,
pelieHns yueOHbIX U HCCieIoBaTeNbCKUX MpodieM. K ocHOBHBIM TpeboBaHUsIM,
MPEIbSABISEMBIM K IEMOHCTPAIHOHHOMY 3KCIIEPUMEHTY, CJIEyeT OTHECTU: HATJITHOCTS;
MPOCTOTA; 0€30MACHOCTh; HA/IEKHOCTh; HEOOXOIMMOCTh OOBSICHEHHS dKcTiepuMenTa. JItoooi
OTIBIT JIOJDKEH COMPOBOXKIATHCS KOMMEHTApUsIMU IpenoaBaTenis. Bo3Hukaromme nay3bl MOXHO
WCIIOJIb30BATh JUIsl OPraHU3allMy Majiora co CTyICHTaMU, BBISICHEHUS YCIIOBUM MPOBEACHUS
AKCIEPUMEHTA U IPU3HAKOB XUMUYECKHX peakinii. HeoOxoamuma noctaHOBKa IIENTH OTbITA - JUIsS
4ero MPOBOJUTCS OIBIT, YTO HEOOXOAMMO TIOHATH B pe3yjbTaTe HAOMIOACHUI 3a
skcniepuMenToM. Crenyer onucarh Nprudop, B KOTOPOM MTPOBOJAUTCS OTIBIT; YCIOBHIA, B KOTOPBIX
OH MPOBOJUTCS; IaTh XapaKTePUCTUKY peakTuBaM. HeoOxoaumo opraHu3oBaTh HAOMIOACHUS 32
ONBITOM CTYJIEHTAMU ISl BBISIBJICHUSI IPU3HAKOB PEAKIIMM U MPOBEJICHUS aHAIN3a U IOMOYb
CTYZIEHTaM cJieflaTh COOTBETCTBYIOIIME BBIBOBI M TeOpeTHdeckoe obocHoBanue. [Ipu padore B
MaJIOYHCIICHHBIX TPYIIAx LeIeco00pa3Ho UCHOIb30BATh AUAJIOrOBYIO (POpMY MPOBEICHUS
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JICKIIMOHHBIX 3aHATUH C UCTIOJIH30BAHUEM JIEMEHTOB IPAKTUYECKUX 3aHATU I, IOCTAHOBKOH 1
pelneHrueM npoOJIeMHBIX U CUTYAI[MOHHBIX 3aIlaHUH U T.1I.

Ilpu nposeedenuu nabopamopnozo npakmuxkyma HeoOX0IUMO CO31aTh YCIOBHS IS
MaKCHUMAaJIbHO CaMOCTOSITEIBHOTO BBIIIOJHEHUS CTYACHTAaMH JIabopaTopHBIX padoT. [loaTomy
IIPU MIPOBEICHUH JTa0OPATOPHOTO 3aHATHUS MPEIOIABATEII0 PEKOMEHYEeTCS:

1. TIpoBenenue skcrpecc-onpoca (B yCTHOM WM TECTOBOIM (pOpME) 110 TEOPETUUECKOMY
MaTepHuary, He00X0IMMOMY JUIsl BBITIOJTHEHHS pabOTHI (C OLIEHKOI).

2. IlpoBepka IUIaHOB BHITIOJIHEHUS T1a00PAaTOPHBIX PadOT, MOATOTOBICHHBIX CTYJACHTOMB
paMKax caMOCTOSITEIbHOM paboThI (C OIEHKOM).

3. Omenka paboOThI CTYACHTA B JJAOOPATOPUH U TIOTYUYEHHBIX UM PE3YJIBTaTOB(C
OIIEHKOM).

4. TIpoBepka oT4eTa O BHITIOJIHEHHOHW J1ab0paTopHOl paboTe (C OIEHKOM).
JlabopaTopHbie 3aHATHS (paOOThI) MPOBOIATCS TIOCIIE U3YUECHUSI OTPEICTICHHOTO pa3zesia
(Momyrst). DTO 3aHATHS, KOHTPOJIUPYIOIIKE 3HAHUS, YMEHUsI U HaBbIKU. JIroOas maboparopHas
paboTa 10KHA BKIIIOYATh ITYOOKYIO0 CaMOCTOATEIbHYIO TPOPAOOTKY TEOPETUUECKOTO
MaTepHualia, i3y4eHHue METOIUK POBEICHNUS U TUIAHUPOBAHHUE YKCIIEPIMEHTA, OCBOCHHE
M3MEPHUTENBHBIX CPENICTB, 00paOOTKY M HHTEPIIPETAIMIO SKCIIEPUMEHTAIBHBIX AaHHBIX. [Ipu
ATOM YacTh pabOT MOYKET HEe HOCUTH 00s13aTENbHBIN XapaKTep, a BHITIOJIHITHCS B paMKax
CaMOCTOSITENIFHON PabOTHI IO Kypcy. B psix paboT menecoodpa3Ho BKIIOYUTH Pa3eIibl C
JOTIOJTHUTEIIHHBIME JIEMEHTaMU HAYYHBIX HCCIICJOBAHNH, KOTOPBIE TIOTPEOYIOT YTriyOIeHHON
CaMOCTOSITENIbHOM MPOpabOTKU TEOPETHUECKOr0 MaTepuaia. BoinonHenue 1abopaTopHbIX paboT
CTYICHTaMH JIOJDKHO YIIOBJIETBOPSITH CICTYIONINM TPEOOBAHHSIM:

*  CTYICHTHI IOJDKHBI IOHUMATh CYTh OTIBITA (IKCIIEPIMEHTA) U 3HATh
MOCJIEI0BATEILHOCTD BBITIOJHEHUS OTACIBHBIX ONEpalvii 10 MHCTPYKIUY;

e coOmoaaTh JO3UPOBKY PEAKTUBOB U MpaBuiia pabOThl C HUIMH;

*  yMeTh COOMpaTh MPUOOPHI 10 PUCYHKAM (CXE€MaM) U MPaBWILHO PabOTaTh C HUMH,

*  HEYKOCHHUTEJIbHO BBIMOJIHSTH ITPaBHIa TEXHUKH 0€30MacHOCTH IPU
oOparennu ¢ o0opyaoBaHueM, TpruOOpaMH M pEaKTUBAMU;

*  rpamMOTHO O0(GOPMIISTH OTYET O MPOBEACHHOM dKCIIEPUMEHTANIbHOM paboTe.

[Ipu 3ammTe nabopaTopHO pabOTHI (caue OT4YETa O €€ BBIMOJHEHUH) CTYIEHT JOJKEeH
YMETb OOBSICHSTH L€, 33Ja4H, XO/1 IPOBE/ICHUsI pabOThI, €€ Pe3yabTaThl, CACTaHHbIE BHIBOIBI,
a TaKke OCHOBHbBIE KOHCTPYKTUBHBIE OCOOCHHOCTH HUCIIOJIb3yeMOTO 000pyI0BaHHUSI.

B Hacrosiiee BpemMsi COBEPIICHCTBOBAHNE XUMUYECKOTO SKCIIEPUMEHTA, B OCHOBHOM,
3aKIJII0YAeTCs B MOJIEPHHU3AIMH IPUOOPOB, aNlapaToB, CO3JaHMs 000PYIOBaHUs 17151 pabOTHI €
MaJbIMU KOJIMYECTBAMU U, K COXKaJICHUIO, B MEHbIIIEH CTETIEHH OHO HAlleJIeHO Ha Pa3paboTKy
MPUHIUIHATIBFHO HOBBIX XUMUYECKHX OTBITOB, KOTOPBIE Jaiy Obl BO3MOXKHOCTh IPUMEHSTDH Ha
ypokax nmpoOieMHbIe U HCCIIe0BaTeNbCcKie (OPMBI OpraHU3aIiK yueOHOM aesTenbHOoCTH. B
MpolLecce MPOBEACHUS ONIBITOB CTYACHTHI PACIIMPSIOT CBOM MPEACTABICHUS O BEUIECTBaX, UX
CBOMCTBaX, COBEPIICHCTBYIOT MPAKTUYECKUE YMEHUSI.

3anamun ¢ aKMUBHBIX U UHMEPAKMUBHBIX YOPMAX PEKOMEHIYETCS TPOBOIUTH C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX CUMYJISIUHI, TOCTAHOBKHU MPOOIEMHBIX U CUTYAITMOHHBIX
3ananuil. [IpoBeaeHne 3aHATHI B aKTUBHBIX U MHTEPAKTUBHBIX (hOpMax JIOJKHO OBITh
HaMpaBJIeHO Ha MHTEHCU(HKAIMIO y4eOHOT0 Mpoliecca, yBeIHMUeHHE JOCTYTHOCTH 3HaHUH,
HaBBIKOB ¥ YMEHUH, aHaIu3 yueOHOH HH(OpMAIMK, TBOPUECKUI MOAX0]] K YCBOGHHUIO YUeOHOTO
MaTepuaina. B xone npoBenieHns 3aHATHIA CTYAEHTHI JOJDKHBI YIUTHCS (OPMYIUPOBATH
COOCTBEHHOE MHEHHE, TPABIJIBHO BBIPAXKAaTh MBICIIU, CTPOUTH JI0OKA3aTEeNIbCTBA CBOEH TOUKU
3pEeHMs, BECTH JUCKYCCHIO, CIIYILIATh IPYrOro YeloBeKa, yBaKaTh aJbTEPHATHUBHOE MHEHHE, YTO
JOJKHO (hOpMUPOBATH HABBIKHM, HEOOXOIUMBbIE OyIyLIEMY CIIELUATUCTY B TPOPecCHOHATIBHON
JeAaTeNbHOCTH. Peanu3aius akTUBHBIX M MHTEPAKTUBHBIX METOOB IPU U3yY€HUH Kypca
«XUMUS» BO3MOXHA HA JIGKIMOHHBIX U J1a00PaTOPHBIX 3aHATUAX MTyTEM MPOBEICHHS
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JMCKYCCHIA, UCTIOJIb30BaHUS KOMIIBIOTEPHBIX CUMYJISIIHIA, IOJrOTOBKE M 3alUTe pedepaTuBHBIX
U UCCIIEA0BATEIbCKUX padoT.

Koy
Cemect | Bua 3ansatus Hcnonbs3yemble HHTEpaKTHBHBIE 00pa30BaTeIbHbIC
€CTBO
p (JI, ITP, JIP) TEXHOJIOTH
9acoB
JIP becenpl, pazbop curyauuii, paboTa B MajbIX rpynnax, 36
IIOCTaHOBKHU HpO6HeMHLIX 1 CUTYallMOHHBIX 3aﬂaHI/II\/'I.
Hmoeo: 36

Camocmoamenvuana padboma - 570 Haubosee BaXKHBIN MyTh OCBOCHUS CTYI€HTaMU
HOBBIX 3HAaHUH, YMEHUI U HaBBIKOB B OCBOEHUH JUCHUIUINHBI. OOpa3oBarenbpHas 1elb
CaMOCTOSITENIbHOM pabOThI - 0CBOEHUE METOJ0B XMMHUECKON HAYKH, SKCIIEPUMEHTAIbHBIMU
YMEHUSIMH; YMEHUSAMU paboTaTh ¢ y4eOHON M HAyYHOM JINTEPaTypOil; MPOU3BOJUTH PACUETHI;
M0JIb30BaThCs XMMMUECKUM SI3BIKOM. BocniMrarenbHas 1eib - popMUpoBaHUE YePT JTUUHOCTH
CTYAEHTa, TPYAOI00Ms, HACTONYNBOCTH, TOBapHUIIeCKOH B3auMonomoly. PassuBatomas nens -
pa3BUTHE CAMOCTOSTENIbHOCTH, HHTEIJICKTYaIbHbIX YMEHUHN, YMEHUE aHAIM3UPOBATh SIBIICHUS U
nenath BbIBO/bL. CamMocTosITeNbHAs paboTa MOKET ObITh HCTOYHUKOM 3HAHUH, CIIOCOO0M HX
MIPOBEPKHU, COBEPIIICHCTBOBAHUS U 3aKPEIUICHUS 3HAHUH, YMEHHUI 1 HaBBIKOB. DTOT BUJ
NEeSITEeNIbHOCTH CTYJIEHTOB (JOpMUpPYETCs 10 KOHTpoJieM npenoaasarens. [Ipu oprannzanuu
BHEAYIMTOPHOIN CaMOCTOSITETLHON pabOThI O AUCLIMILIMHE MPETOAaBaTEI0 PEKOMEHyeTCs
WCI0JIb30BAaTh Cleyonre GopMbl:

*  BBIMIOJTHEHHE JIOMAITHUX 3aJJaHUI pa3HOOOPA3HOTO XapakTepa. ITo - PEIIeHHe 3a1a4;
oA0Op U U3yUYEHHE JTUTEPATYPHBIX HICTOYHUKOB; MOI00P WIUTIOCTPATUBHOTO U OMHUCATEIHHOTO
Marepuaia no OTAENIbHBIM pa3fenaM Kypca B cetu VHTepHeT;

*  BBINIOJIHEHHE UHANBUAYAIbHBIX 33JIaHUM, HAIIPABIICHHBIX HA PA3BUTHUE Y CTYICHTOB
CaMOCTOSITENIbHOCTY ¥ MHULIMATHUBBL. HIMBUAyAIbHOE 3aJAHNE MOKET MOIY4aTh KaK KaX bl
CTYJIEHT, TaK U YaCTh CTYJE€HTOB TPYIIIHI.

B akTuBHOU (hopme BrIMONHSACTCS 00CYykaAeHHE TabopaTopHBIX (JIP) 1 KOHTPOIBHBIX
pabot ( KP).

OO1IMM BEKTOPOM U3MEHEHUS TEXHOJIOTUN 00yUeHUs JOKHBI CTaTh aKTUBU3ALIHS
CTYJI€HTA, MTOBBIIICHUE YPOBHS €0 MOTUBALIUU U OTBETCTBEHHOCTH 33 Ka4€CTBO OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMBbI

B npouecce nmpoBeneHHs JEKIUOHHBIX 3aHATUNA M J1aOOPAaTOPHBIX pabOT MPaKTHUKYETCs
IIMPOKOE HCIIOJIb30BAHUE COBPEMEHHBIX TEXHHUYECKHX CPEACTB (IIPOEKTOPHI, MHTEPAKTUBHBIC
nocku, Mutepuer). C ucnonb3oBanreM MHTepHETa OCYyIIECTBISETCS JOCTYN K 0a3aM JaHHBIX,
MH(OPMALIMOHHO-CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM

[[J'Iﬂ Jiug € OI'paHUYCHHBIMHU BO3MOJXHOCTAMU 3O0POBBA MPCAYCMOTPEHA OpraHHU3alud
KOHchILTaI_II/Iﬁ C HCIIOJIB30BAHHUECM SHGKTpOHHOﬁ IIOYTHI.

4. OueHOYHBbIE CPeICTBA LISl TEKYLEr0 KOHTPOJISI yCIIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluu.

OneHouHble CpencTBA A HMHBAJIMWIOB U JIMI C OIPAaHUYEHHBIMM BO3MOKHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAJbHBIX MCUX0(U3NIECKUX OCOOCHHOCTEH.

— TpUd HEOOXOJMMOCTH HWHBAJIUAAM M JHMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0pPOBbS MTPENOCTABIIAETCS JOMOJHUTEIBHOE BPEMs [UIsl IOATOTOBKH OTBETA HA DK3AMEHE;

— IIPU IPOBEACHUH MPOLEAYPHl OLIEHUBAHHS PE3YJbTaTOB O0yUEHUs MHBAJIUAOB M JIUIL C
OTPaHMUYEHHBIMH BO3MOKHOCTSIMU 370POBbsI IIPEyCMaTPUBAETCSI UCIOJIb30BAHNE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIAMBUAYAIbHBIMU OCOOCHHOCTSAMU;
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— IIpU HEOOXOAMMOCTH JUTsl O0YYAIOLIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbS
U WHBAIMJOB TPOLEAypa OICHUBAHUS pPE3YJIbTAaTOB OOYYEHHS MO JUCIMIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa oueHUBaHHUS PE3yIbTaTOB OOYUYEHHUS MHBAIUAOB U JIMI C OIPAaHUYCHHBIMH
BO3MOJKHOCTSIMH 370pPOBBSl 10 JUCHUIUIMHE (MOIYNI0) NpeayCMaTpHBAaeT IPEI0CTaBICHUE
uHpopmanui B (GOpMax, aJaNTHPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS M BOCHPHUATHS
UHGPOpMAITHH:

JUist U1 ¢ HApyIISHUSIMUA 3PSHHS:

— B MIeYaTHOH (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B JOopMe AIIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyleHUs MM CITyXa:

— B IeyaTHo# dopme,

— B OpMeE AIIEKTPOHHOTO JOKYMEHTA.

JU1st UL ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— B IIe4aTHOH popme,

— B OpMeE AIIEKTPOHHOTO JOKYMEHTA.

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

4.1. DOoH/J OLCHOYHBIX CPEICTB s IPOBEICHUA TEKYLIero KOHTPOJIS.

Tekymuii KOHTpOJIb MO pa3aeiaM JUCHHMIUIMHBI OCYIIECTBIAETCS B YCTHOUM U
MUCbMEHHON (opme Ha JabOPATOPHBIX 3aHATUSIX M BKIIOYAET CJIEAyIOIIME BHUABI U (OPMBI
KOHTPOJISi: BXOJHOM (IIMarHOCTHUYECKUW TECTOBBIM), TEeKylud (YCTHBIM (POHTAIbHBIN,
MMACbMEHHBIM, pElIEHHE 3aJa4 M YIPAXHEHHWHW, NUCBMEHHOE TECTUPOBAHUE, KOHTPOJIbHAS
paboTa), MPOMEKYTOUHBIN (9K3aMEH).

Tekymmii KOHTPOJIb YCIIEBAEMOCTH TPEACTABISIET COO0N MPOBEPKY YCBOCHHS yueOHOTO
Marepuaia, peryjsipHO OCYLIECTBIISIEMYIO Ha MPOTSKEHUH ceMecTtpa. K J0CTOMHCTBaM JaHHOTO
THIMA OTHOCUTCS €r0 CHCTEMaTHYHOCTb, HEMOCPEICTBEHHO KOppenupyromas ¢ TpeboBaHHEM
MTOCTOSIHHOTO U HEMPEPHIBHOIO MOHUTOPHHIA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPEJCTABIATH COOOM:

— YCTHBIHN onpoc (TPYIITOBOM WU UHIAUBUIYaTbHBIN);

— NPOBEPKY BHIIIOJHEHUS TUCbMEHHBIX JOMAIIHUX 3aJaHUI;

— MpoBeIeHUE J1a00oPaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TeCTUPOBaHUE (MMCbMEHHOE WIIM KOMIIBIOTEPHOE);

— MpoBe/IeHNE KOJUIOKBUYMOB (B MTUCHbMEHHOMN W YCTHOH (hopme);

— KOHTPOJIb CAMOCTOSITENILHON PabOThl CTYJEHTOB (B MUChbMEHHOW WIIH YCTHOH (hopMme).

[Ipu TexyriemM KOHTPOJIE YCIeBAEMOCTH aKIICHT JeTIaeTCsl Ha yCTaHOBJICHHUU MOAPOOHOM,
peaIbHOM KapTHHBI CTYJEHYECKMX JOCTHXKEHUH U YCIENIHOCTH YCBOCHUA HMH Y4eOHOM
MpOrpaMMbl Ha JaHHBIII MOMEHT BpeMeHHU. [Ipu 3TOM KOHTpOJE YUUTHIBAETCS IMOCEIAEMOCTh
CTYICHTOM ayJUTOPHBIX 3aHATUH ([elaeT OTMETKY B ayAUTOPHOM 3>KypHaje), OILIEHHUBAeT
YPOBEHb Y4YacTHSl CTYAEHTOB B ayIUTOPHOW paboTe, cCTeneHb YCBOGHUS HMH Y4eOHOTO
MaTepuaga W BbBIABISAET HEAOCTAaTKM B IOATOTOBKE CTYINEHTOB B LEIAX JaJbHEHUIIEro
COBEpILIEHCTBOBAHUS METOAMKM TMPENoJaBaHUs JAHHOM AUCHUIUIMHBI U aKTUBU3ALUH PabOTHI
CTYIECHTOB B XOJI€ 3aHATHUH.

[IpomMexKyTOUHBIN KOHTPOJIb - IK3AMEH.

WnauBuyanbHble KOHCYJABTALMU OOYUYAIOIIMXCS MPOBOJATCS €XKEHEAEIbHO B (Qopme
auanora. Ui ouin ¢ OrpaHU4eHHBIMH BO3MOYKHOCTSIMHU 3/10POBbsI MPEIYCMOTPEHA OpraHU3aLus
KOHCYJIbTAIMM C UCIIOJIb30BAHUEM DIIEKTPOHHOM MOYTHI.
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Ilpumepnulii nepeuenb KOHMPOILHBIX 6ONPOCOB YCHIHOZ0 ONPOCA NO OMOEIbHbIM
memam oucyunaunsl (OK-1, OK-7, OIIK-4))
Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas cesizv. Kiaccol neopeanuueckux
coeOuHeHUll
1. ITpeamer ¥ 0OBEKT U3YUCHUS XHMHH.
2. [lepeuncnure OCHOBHBIC 3aKOHBI XUMHUHU
3. Ha3oBwuTe Kacchl HEOPraHUYECKUX COCTUHCHUM.

5. KBaHTOBO-MeEXxaHM4YECKask MOJEIIb CTPOCHUS aTOMA.

6.KBanTOBBIE UKCcIa UX QU3NYECKUI CMBICIL.

7. ATomHubIe s, p, d, f -opOuTamm.

8. [IpuHIUTIBI 3aTI0JIHEHUE IEKTPOHAMH aTOMHBIX OpOUTaIIeH
9.ChopmynupyiiTe nepuoaAMUecKuil 3aK0H.

10. Crpoenue nepuoandeckas cucrema snementos /.M. Menneneesa.
11. T'eoxumuyeckas KiIacCU(pUKAIMS JIEMEHTOB.

11. Ilepeuncnure TUIIBI XUMHUYECKOM CBS3H.

12.ITonstue o meroae BC u MO.

Tema 2: Obuwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

Uto Takoe TepMOAMHAMHUYECKAsT cucTema?
HazoBute THUIIBI TEPMOAMHAMUYECKUX CHCTEM.
[Tepeuncnure PyHKIIMU COCTOSHUS.
Uto Takoe cTaHIapTHBIE TEPMOJIMHAMHYECKHE TTapaMeTpbl 0Opa30BaHMs BEIIECTB?
OOBICHUTH BO3MOJKEH I BEYHBII JBUTATEIb.
Kakue peakiium Ha3pIBaIOTCS HK30TEPMUUYECKUE U SHAOTEpMUUecKue?
Kak onpenennuts BO3MOKHOCTh NPOTEKAHUSI XUMUYECKOU peaKkuu?
Kaxkue hakTopbl BIUSIOT HA CKOPOCTh XUMUUYECKON PEaKIun?
[Touemy noporocrosiiye KaTalu3aTopbl UCHIOIb3YIOT B TEXHOJIOTHUECKUX MPOIIECCaXH
SKOHOMMKH MPEANPUATUI
. Kak , ucnosib3yto [Ipunnun Jle-1llaTense m1s cMelenns paBHOBECHBIX MPOLIECCOBB
CTOPOHY BBIXOJIa TPOIYKTa?

WO N~ WN F
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Tema 3: /lucnepcuuvle cucmemst. Pacmeopul Heanekmponrumos.

[IpuBeauTe mpuMepsl TUCIEPCHBIX CUCTEM.

HazosuTte cBoiicTBa Pu3nyecKux cMeceil 1 XUMHUYECKUX COCTMHCHUH.

OnuimmuTe CBOKMCTBA paCTBOPOB.

W3 xakux cTtaamii COCTOUT MPOIECC PACTBOPEHHUSL.

Kakue gakTopsl BIUSAIOT Ha IPOIIECC PACTBOPEHUSA?

UeM oTIMYaIOTCS UeaIbHbIE PACTBOPHI OT PEabHBIX ?

[Touemy BOJIHBIE CTPOUTENBHBIE PACTBOPHI IPU paboTe 3UMHEE, MOPO3HOE BpeMsl HE
3amep3aror?

NogkrowdpE

Tema 4: Pacmeopwl s1exkmpoiumos
1. Kakue BemiecTBa OTHOCSTCS K 3JIEKTPOJIUTaM?
2. Tlouemy >IEKTPOJIUTHI IPOBOJAT TOK?
3. UeM cuiIbHBIE HIIEKTPOJIUTHI OTINYAIOTCA OT C1a0bIX?
4. TloueMy KOHCTaHTa JIUCCOLMAIINY HE MPUMEHHMA K CHIIbHBIM 3JIEKTpOJInTam?

Tema 5: OxuciumenvHo - 60CCMAHOSUMENbHBLE PeaKyuu. INeKMpOXUMULecKue ceotcmed
Pacmeopos.
1. Kak paccunTtaTh BO3MOXKHOCTb IipoTekanuss OBP?
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2. Kak co3mars raapBaHHYECKUI DJIEMEHT, UMeS OOUH B MeTalia?
3. Tlouem Heap3s MOJIYYUTb aKTUBHBIC MCTAJIJIbI U3 BOAHBIX PACTBOPOB
IEKTPOJIUTUYECKUM ITyTEM?

Tema 6: Xumus snemenmos u ux coeounenull. Komniexcuoie coeounenus
1. Tlouemy metasuibl GiiecTAT?

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

3. T'ne B mepuoandeckoit cucreme aemenToB J[.M. MenaeneeBa HaXoAaTCs METAILIBI U
HEMETaJIbI?

I'eoxumudeckas KiacCupUKaIs IEMEHTOB

Kaxkue BemiectBa OTHOCSATCS K OPraHUYECKUM BEIIECTBAM?

UeM oTIMYAIOTCS NBOMHBIE COIM OT KOMIUIEKCHBIX?

[Touemy KOMIUIEKCHBIE COJIH SIPKO OKpaIlleHHbIE?

Kax onpenenuTs MarHuTHBIE CBOMCTBA KOMILIEKCOB?

o ~No gk

Tema 7: Memoowl ananuza eewjecmas
1. Yem xumuueckue memoovl AHAIU3A OMAUYAIOMCS OM PUBUYECKUX U hU3UKO-
XuMuyecxkux?

Ilpumepnutit nepeuens 1a00pamopHvIX padbom no omoeaIbHLIM Mmemam OUCYUNTUHDL
(OK-7, OIIK-4)

Jlabopamopnasa pab6oma— >TO BaXHBIM DJIEMEHT y4eOHOro mporecca. MiMeHHO Ha
TaKUX 3aHATUAX CTYJIEHTHI MOJY4alOT MPAKTUYECKWE YMEHHSI U HaBbIKM pabOThl ¢ MPUOOpaMH,
y4aTcsi CaMOCTOSITENIbHO MPOBOAMTH OMBITHI M JeJaThb COOTBETCTBYIOIIME BBIBOJBI MO HX
pe3yibTaTam, 4To, HECOMHEHHO, OyJeT crocoOCTBOBATh JIYYIIEMY YCBOEHHUIO U 3aKPEIUICHUIO.

Pesynbrarhl nmabopaTopHbIX pPabOT OQOPMISIOTCS B OTYETHI 1O JaOOpPaTOPHBIM
npaktukymam. Otyer To  ;maboparopHOH  paboTe  COACPKUT  TEOPETHUECKYID |
IKCIIEPUMEHTAIBHYIO YacTh. B TEOpETHYECKOW YaCTH H3JIaraloTCsi TEOPETUYCCKHE OCHOBBI
M3y4aeMbIX XUMHUYECKUX TPOIECCOB. B AKCIIEpUMEHTANBHOM YacTH PUBOAUTCS 1IeNb, Ha3BaHUE
U METOJIMKA BBIMOJIHEHHUSI XHMHUYECKOTO OmbITa. [Ipy HE0OXOAMMOCTH TPUBOJIATCS PAcUEThl U
COCTABJISIFOTCS. YPABHEHUS XUMHUYECKUX peaknuid. B KoHIE Kaxkaoro ombita (GopMyaupyercs
BBIBO/I.

Kputepuu orieHrBanus 0TYETOB MO J1a0OPaTOPHBIM paboTaMm:

— OLICHKa “3ayTeH0” BBICTABIISCTCS CTYACHTY, €CJIM OH IPAaBUIIbHO IIPUMCHACT
TCOPETHUYCCKUC TIOJIOKCHUA KypCa IHpU PCHICHUU IPAKTHYCCKUX  BOIIPOCOB, BJIAACCT
H606XOI[I/IMBIMI/I HaBbIKaMH U IIPUCMAaMHU HUX BBIIIOJIHCHUA ]

— OILICHKA ““HEe 3aUTEHO” BBICTABIIAETCS CTYJIEHTY, €CJIM OH HE 3HAET 3HAYUTEIbHOU
4acTd NPOrpaMMHOrO Marepuala, B JIa0OpaTOPHOM MPAKTHKyMe JOIMYCKAeT CYLIECTBEHHBIC
OIIMOKHU, 3aTPyAHAETCS OOBSICHUTH pACUYEeTHYI YacTh, OOOCHOBAaTH BO3MOXKHOCTh ee
peanu3anuu, a Takke HEYBEPEHHO, ¢ OOJBIIMMHU 3aTPYAHEHUSMHU BBITIOTHIECT 3aJaHUS WU HE

CIIpaBJIACTCA C HUMH CaMOCTOSATCIIBHO.

Jlabopamopnasa paboma Ne. 1.OcHogHble KNaccyl HEOP2AHUYECKUX COCOUHEHUL

3HaKOMCTBO C TEXHHMKOH O0e30macHOCTH Tpu paboTe B XUMHUYECKOW J1abopaTopuu.
Juarnoctuueckoe TtectupoBaHue. I[Ipu BbIIONHEHHH Ia0OpPaTOpHONM pPaOOTHI HM3y4arOTCs
CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCTUHEHUN M CIOCOOBI MX MOTy4YeHUs. Y MEHUE
OCYIIIECTBUTH LIETIOYKH MPEBPALICHUIA.
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KonTtponsHoii padote Nel o Teme: «OCHOBHBIEC TOHATHUS M 3aKOHBI XUMUN
Jabopamopnas paboma Ne2: Cropocmeb Xumuyeckux peakyuii U XuMuieckoe pagHosecue

[Ipu BbIMOJMHEHMH J1a0OpaTOpHOW  pabOTHl  W3y4aeTcss 3aBHCUMOCTH  BIMSIHHA
KOHIICHTPALIUU PEarupyronux BEeIeCTB, TEMIIEPATyphl, KaTaIu3aTopa Ha CKOPOCTh XMMHUYECKOU
peaknuMy, a TaKKe BIMSHUE KOHICHTpPAllMM HAa XHMMHUYECKoe paBHOBecue. Pemenue 3amad.
TectupoBaHue TeEME 3aHSTHS.

Jlabopamopnasa padoma Ne3. IIpucomosnenue pacmeopos 3a0aHHOl KOHYEeHMPayuu.
Tumpoeanue.

[IpuoOperaroTcss yMEHHsSI MPUTOTOBJICHUS PACTBOPOB 3a/IaHHOW KOHIICHTPAIMH  I10
pacyeTy Macchl BEIIECTBA, HEOOXOIMMOM Jii MPUTOTOBJICHHS pacTBopa (MOJSpHAsi, MaccoBas
noJis). TOYHOCTP TPHUTOTOBJIICHHS PACTBOPOB OMNPENEISAETCS MO0 M3MEPEHUIO0 IIOTHOCTHU
KUJKOCTEH C TMOMOINBIO apeoMeTrpa. TUTpoBaHHE MOJy4€HHOTO pacTtBopa. O3HAKOMIIEHHE C
TEXHUKOW KHUCIOTHO-OCHOBHOTO THUTPOBAHUS PACTBOPOB C HEU3BECTHOM KOHIIEHTpalUEH
pacTBopeHHOro BemiecTBa. Pemenue 3anau. KontponasHas padora Ne2 o teme: «PacTBopbi».
Jlabopamopnasn paboma Ne 4 Dnekmpoaumuueckas OuCCoyuayus u 2UOPoaU3 coJell.

DopMHUPYIOTCS yMEHHUs pabOTBl C PacTBOpaMU AJICKTPOJUTOB. M3ydaercss BiusiHUE
KOHIICHTPAIlUM Ha CMEIICHHE paBHOBecHs ciadoro siekrtposnuTa. [IpuobOperaercss HaBBIK
onpenenenuss pH pacTBOpoB coJiel, CMEIIEHHE PABHOBECUS THPOJIA3A COJIEN. 3HAKOMCTBO CO
cBoiicTBamMu Oy(epHBIX pacTBOPOB.

Jlabopamopnas paooma Ne 5. OkuciumenbHo-60CCMAHOBUMENbHBLE PEAKYUU.

O3HakoMJIEHHE C pacTBOPAMHM TUIIMYHBIX OKUCIWTENIEW M BOCCTaHOBUTENEH. M3yueHue
YCJIIOBUH TPOTEKAHHWS W Cpelbl HA MPOTEKAHHE OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKITUH.
O3znakomienue ¢ Tunamu OBP. Cocrasienue ypasuenuit OBP: a) Meron snektpoHHOro Oanamca; 6)
METOJI 3JIEKTPOHHO-HOHHOTr0 Oananca. TecTUpOBaHME MO TEME.

Jlabopamopnasn paboma Ne6. Odwue ceoticmea Memanios, HemMemaiios U ux coOeOUHeHUl.
dopMmupoBaHHEe YMEHHMH pPabOTHI HEMETANIaMH M WX COeAUHEHUsMH. 3ydeHwue
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB HEMETAJIJIOB U UX COCAMHEHUM.

dopmupoBaHue yMEHUN pabOThl C METAUIAMH NPU UX PACTBOPEHUHU B BOJE, PacTBOPAX
KHCJIOT, IIEJIOYeH, Mpu CIUIaBICHUHW. V3yuyuTh KHUCIOTHO-OCHOBHOM W OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN XapakTep BaXKHEUIINX COCTUHEHUN METAJIOB.

Jlabopamopnas paboma Ne.7 Xumuueckue memoowt ananuza seuwjecms. Kauecmeennwvle peakyuu Ha
KamuoHbl AHUOHbI.

O3HakoMJIeHHE ¢ XUMUYECKUMU METOJaMu aHaiu3a BeuecTB. KauecTBeHHbIE peakiiu Ha
KaTHUOHbl. M3ydeHue NpOJyKTOB B3aUMOJEWUCTBUS HUX C KAYECTBEHHBIMHM aHUOHAMHU.
@opMHpOBaHKE YMEHUS TPOBOIUTH KAUECTBEHHBIN aHAIU3 BEILIECTB.

O3HakoMJIEHME C KAayeCTBEHHBIMU pEaKUMUsIMU Ha aHUOHBL M3ydeHue mpoIyKTOB
B3aUMOJCICTBUS HX C KAUEeCTBEHHbIMM HOHaMU. DOpPMHpPOBAHHE YMEHUS IPOBOAUTH
KaueCTBEHHBIN aHAJIN3 BEIIECTB.

Jabopamopnasa paboma Ne8. Onpedenenue sxrecmxocmu 00bvl.

[IpoBenenue HayuHO-MCCIEAOBATEILCKOM PabOTHI MO H3YYEHHIO OOIIeil W BpeMEHHOM

KECTKOCTU BOJBL..

Ipumepnotit mecm no omoenvnvim memam oucyunaunst (OK-1, OK-7)
JluarnocTuyeckoe TeCTUPOBAHME.
Ero nens - onpeneneHne UCXOIHBIX 3HAHUH U OCOOCHHOCTEH MBIIUICHUS CTYJICHTOB IS
KOPPEKTUPOBKHU COJIepKaHUs Kypca, GOPMUPOBAHHUS TPACKTOPHH O0YUEHUSI.

Tecr AJIsL BXOAHOI'O INAarHOCTUYCCKOI0O KOHTPOJIA

XUMUs U3y4aer ...

Mo — 3710 ...
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XUMHUYECKOE BEIIECTBO — ITO ...

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

VKaxuTe BaXKHEUIINE TEOPUHU, COCTABIISIIOIINE OCHOBY XUMUHU.

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

— CBEPTHIBAHUE KPOBHU;
— B3pbIB IUHAMUTA;
— pazzienenue H30TOMOB ypaHa ¢ MOMOIIBI0 U Py3HH.

[Ipocteitmas (smnupuyeckas) Gopmysa yKa3bBaer ...

XHUMUYECKUH AIIEMEHT XapaKTePU3YETCH ...

[Tox HOpMaIbHBIMU YCIOBHUSMH B XUMUU MOJPa3yMEBAIOTCS CIEAYIOIINE YUCICHHbIE 3HAUEHUS
TEeMIIepaTypbl U 1aBJICHUS ...

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

CKONBKO M KaKUX dIeMEeHTapHBIX YacTUI[ 00pa3yloT aTtoM n3otomna dpropa °F?

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

OHpGHGJ’II/ITC BAJICHTHOCTD M CTCTICHb OKHCJIICHHA aTOMa a30Ta B MOJICKYJIC a30THOM KHUCIIOTHI.

Y10 Takoe XUMHUYECKas CBI3b?

XuMHudecKasi peakius 0053aTeIbHO COTIPOBOK/IACTCS BHIICTICHUEM WJTH TIOTJIONEHUEM SHEPTHH,
MTOCKOJIBKY ...

[IpuBeaute hopmMyibl COEIUHEHUH, UMEIOLTHX:
a) KOBAJICHTHYIO HEMOJIIPHYIO CBSI3b,

0) KOBaJICHTHYIO MOJIIPHYIO CBSI3b,

B) HOHHYIO CBSI3b,

I') OJIHOBPEMEHHO HOHHbIE ¥ KOBAJICHTHBIE CBA3H.

[IpuBeauTe npUMeEpbl SKZI0TEPMUUECKUX PEAKIIHIA.

B xakux eguHUIIaX U3MEPAETCS CKOPOCTh XUMHYECKON peakiuu?

Ot kakux (haKTOPOB 3aBUCHT CKOPOCTh XUMHUECKOU PEAKITHH ?

Kakue BelecTBa Ha3pIBAOT KaTAIM3aTOpaMu?

XuMudeckue pCaKknuu, IPOTECKAOIMIUE B IIPOTUBOIIOJJIOKHBIX HAIIPABJICHUAX, HA3BIBAKOTCA ...

Kax npurorosuts 100 r 10% pactBopa caxapa?

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

K cunpabIM SJICKTPOJIMTAaM OTHOCATCA ...

Boanblii pacTBOp coiv UMEET LIETOYHYIO CPEy, €CIH coJlb 00pa3oBaHa ...

Kakne PEAKIIMHU OTHOCAT K OKUCIUTCIIBHO -BOCCTaHOBUTEIILHBIM ?

K BasxHEeHITNM OKUCIMTENSIM OTHOCSTCA ...

Ha xakue nBa THMIa MOKHO moapasacinTb BCC XUMHUYCCKUC BeH_IeCTBa?

OHGHKI/I 0 TECTUPOBAHUIO IOJII BXOJHOI'O AMArHOCTHYCCKOI'O KOHTPOJIA HE
BBICTABJIAIOTCA, TaAK KaK OH HNPCAHA3HAYCH [JIKI KOPPCKTUPOBKU JICKIIMOHHOI'O KYypcCa,
J'Ia60paTOpHHX 3aHATUN U HHAUBUAYAJIbHBIX 3aJaHuM C YUYCTOM YPOBHS IIOATOTOBKH CTYACHTOB.

TecTtupoBanusi no reme: Bgedenue. Cmpoenue amoma u xumuveckas céasv. Knaccul
HeopeaHu4ecKux coeOuHeHul

1. YcraHoBuTe COOTBETCTBHE MEXAY (POPMYIOH YacTULBI U €€ 3IeKTPOHHON KOH(PUTypaIHeH.

OOPMVYIJIA HACTHUIIBI OJIEKTPOHHA

KOHOUT'YPALIMA
A) P33 1) 1s22s22p®3s23p®
B) P° 2) 1s%2s22p%3s23p°
B) P* 3) 1s%2s22p%3s?
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r) p+ 4) 1s22s22p"

2. MloHHasi CBSI3b OCYIIECTBIISIETCS B BEIIECTBE, POpMyJia KOTOPOTO

) Ho
2) NaCl
3 Li
4) He
3. YCcTaHOBUTE COOTBETCTBUE MEXK/y HA3BAaHHEM COCAMHEHUS U BUIOM XHMHUYECKON CBSI3U
HA3BAHUE COEAMHEHUA BUJ CBA3U
A) amoMuHUI 1) noHHast
b) xnmopun xanpuus 2) KOBaJICHTHAsI HETOJIApHAs
B) xnop 3) xoBaJIeHTHas MOJIApHAs
I') ammmax 4) MeTajun4ecKast

4. YKaxuTe eIMHUIlY U3MEPEHUs KOJIMUYECTBA BEILIECTBA!

) 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 MEX/y Ha3BAaHWEM BEIIECTBA M KJIACCOM (TPYIIION) BEIIECTB, K
KOTOPOMY OHO TIPUHAJIICHKHUT.

HA3BAHUE BEIIECTBA KITACC(I'PVTIIIA)
BEHIECTB

A) THIPOKCHUT ATFOMUHUS 1) xucnas conpb

b) runpokapboHaT KaibIus 2) KUCIIoTa

B) cepoBogopo ( pactBop) 3) ocHoBaHuE

I') ruapokcua HaTpust 4) ambOTEepHBIN THAPOKCHU]T

5) cpenHsist COJIb

7. Tlpu HOPMaJIBHBIX YCIOBHUAX 2 MOJIb KUCJIOPOJIa 3aHUMAET 00beM (B JIMTPAX), PABHBIN

1) 11,2

2) 44,8

3) 112

4) 22,4
8. B peakmuro ¢ cepHoii kuciaoTor BeTymmiio 20 T ruapokcuaa Hatpus. PaccuunTaiite Maccy
obpaszosasiietics conu. (2NaOH + H2SO4 = NaSO4 + 2H-0)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hanmmmwure YpaBHCHUA peaKHHﬁ, C IOMOIIIBIO KOTOPBIX MOKHO OCYIICCTBUTL CIICAYIOIIHUC

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

10. 3agana cienyromiasi cxema MmpeBpalieHuid BeeCTB:
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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) HCI (u30bITOK)
5) CO2 (p-p)
3anumuTe B TA0IHIYY HOMEpa BRIOPAHHBIX BEIIECTB IO COOTBETCTBYIOIIUMU
OyKBaMH.

X Y

Kpumepuu oyenxu mecma: npaBwibHbIX 0TBETOB 90-100% - «otimuanaO», 0T 75 % 110 90%—
«xoporio», ot 55 % 10 75%— «ynoBIETBOPUTEIHHOY», MEHBIIE 55 % - «HEYAOBIETBOPUTEIHHO.

TeCTI/IPOBaHHﬁ Imo TeMe: CKOpOCmb Xumudeckux peam;uﬁ u xumudeckoe pasnosecue

1. VYka3aTh MaTeMaTHYECKOE BBIPAKEHNE CKOPOCTH MPSIMOW PEaKI[HH:
3Fe + 4H20 (1) «Fe304+ 4H>

1) o=kFe]’[H:0]  2) v=Kk[Fe] [H0];  3)9=k[H0]*4) %=
[Fe]*[H20]*; 5) v = k[Fe] [H20]°

2. Kak u3MeHHUTCS KOHIIEHTpaIs KaxX0ro KommoHeHTa B cucteme N2 + 3Ho-2NH3 mpu
YBEITMYECHUH KOHIICHTPAIIUA a30Ta.

1)yBemuuuTcs, [NH3] yBenmuumtest;2)ymMeHbImTCS, [NH3] ymenbmurcs;
3)yMeHBIIHTCH, [NH3] yBenmuunrcs;4)yBenuaunrcs, [NH3] ymenbmrcs;
S)yMeHBIIUTCS [NH3] e n3menuTcs.

3. Kak noBiusieT moBbIICHNE JIaBICHHUS HA COCTOSIHUE XUMHUECKOTO PAaBHOBECHS B
cucteme: C + H2O(map) « CO +H>
1) paBHOBeCcHE CMECTUTCSI BIIPABO; 2) pABHOBECHUE CMECTHTCS BIICBO;

3) paBHOBecHE HE HAPYIITUTCS.
4. Kak nmoBimsieT HOHWKEHUE TEMIIEPaTyphl Ha COCTOSTHUE XMMHYECKOTO PABHOBECHS B

cucreme:2NO + Oz 2NO2; AH<0
1) paBHOBecHe HE HApPYIIUTCS;2) PABHOBECHE CMECTHTCS BJICBO;
2) paBHOBECHE CMECTHUTCS BIIPABO.

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

TectupoBanus no reme: OKuciumenbHO-60CCMaAHOBUMENbHbLE PEAKYUU
1. K xakomy TUIly peakuuii OTHOCHUTCS JaHHasl peakuus?
KOH+C1, —KClOs3 + KC1 + H20

1) peaknus MEKMOJICKYIIIPHOTO OKHUCJIICHUS — BOCCTAHOBJICHUS

2) peakiysi BHyTPHMOJICKYISIPHOTO OKHCIICHUS! — BOCCTAHOBIICHHS,
3) peakiys JUCIPOTIOPLUHOHHUPOBAHHUS.
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2. ATOMBI KaKOTO 3JIEMEHTA, U3MEHSISI CTETICHb OKUCIICHHS, OKUCIISUTHCH B PEAKIIUU:
Pb(NO3)2 — PbO + NO2 + O2
1) cBuHIIa; 2) a30Ta; 3) KKCIOpO/a; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCJIOPOIa.
3. CkombKO 31eKTpoHOB oTaaeT noH Cr’* B peakiuu:
Cr* +Br, + OH — Crﬂ'i_ + Br + H,O
1) 1;2) 2;3) 3;4) 4;5) 5.
4. CKOJBKO MOJIEKYJI a30THOM KUCIOTHI YIaCTBYET B KAUECTBE OKUCITUTEIS B PCAKITHH:
FeS + HNO3—Fe(NO3)z + S + NO + H.0
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpezie OCyIIECTBIISCTCS PEaKIHsl, IPOTEKAIOIAs 110 CXeMe:
MnO2+ KC103+ ... - KoMnOs+ KC1 +...

Kpumepuu oyenxu mecma: npaBwibHbIX 0TBeTOB 90-100% - «otimuanO», 0T 75 % 10 90%—
«xopotio», oT 55 % 10 75%— «ynoBIETBOPUTEIBHOY», MEHBIIE 55 % - «HEYTOBICTBOPUTEIHHO.

Ipumepovr Konmponvuvlx pabom no omoenvuvim memam oucuuniunot (OK-1, OK-7)

K ¢opMam mnuChbMEHHOTO KOHTPOJS OTHOCHTCS KOHMPOJbHAs padoma, KOTOpas
SIBJIICTCS OJTHOW M3 CIIOKHBIX (JOPM MTPOBEPKHU; OHA MOXKET MPUMEHSITHCS JIJIsl ONICHKH 3HAHUU I10
0a30BBIM W BapHATUBHBIM JUCITUIUIMHAM BceX IUKIOB. KoHTponbHas paboTa, Kak MpPaBHIIO,
COCTOHT M3 HEOOJBIIOTO KOJMYECTBA CPETHHUX IO TPYJHOCTH BOIPOCOB, 3ajad WM 3aJaHUM,
TpeOyOIUX ONCcKa 000CHOBAHHOTO OTBETA.

Bo Bpems npoBepkH 1 OIIEHKH KOHTPOJIbHBIX MUCHbMEHHBIX Pa0OT MPOBOIUTCS aHAIN3
pe3yIbTATOB BBHITIOJIHECHUS, BHISBIISIOTCS TUITHYHBIC OIIMOKH, 8 TAK)KE IPUIHHBI UX TTOSIBICHHSI.
KonTtponbHas paboTa 3aHUMaeT 4acTh y4EOHOTO 3aHATHS ¢ pa300pOM MPaBUIIbHBIX PEIICHUN
Ha CIIeYIoIIeM 3aHsATHHU. [lepeueHb MPUMEPHBIX KOHTPOJIBHBIX PA0OT MPUBEICH HIDKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas c6s3e. Knaccol neopeanuueckux
coeouneHull

Konumponvnan paboma Nel . Tema: Beeoenue. Cmpoenue amoma u xumuueckas cénzo. Knaccol
HeopeaHUuyecKux coeoOuHeHull

1. BeraucnuTe MOSIPHYIO MacCy SKBHBaJIeHTa MeTaiuia, ecii 0,2 T ero BEITCCHIIIH U3
KUCJIOTHI 78 MJ1 BogopoJia, usmepenHoro npu 17 °C u naBnenun 98642 Ila.

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

3. T'me comepxutcs Oonbline Mmosekyn: B 1 1 xuopa npu 23 °C u nasnenun 98 500 I1a wm B
1 m oxcupa yrinepoaa npu 55 °C u gasnenuu 10 600 I1a?

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

1. BbIuucauTh MOISIPHOCTH pacTBopa ¢ MaccoBoit aoneit H2SO4 15%, ITnotHocts 15%
pactBopa H2 SO4 paBHa 1,1 r/mi.

2. K 150r pacTBopa ruipoKcuia Kajaus ¢ MaccoBoi nojeit 6% nobasuiu 9 r KOH.
OmnpenenuTs MacCOBYIO JOJIIO IIEJ0YH B TIOJTYYE€HHOM pacTBOPE.

3. Ompenenurs Maccy pacTBopa THAPOKCHIA Kalus ¢ MaccoBod moneit 20 %, KOTOpYO
HeoOxoaumMo npubaButhk K 200 1. pacTBopa ¢ MaccoBoit goneit 70%, uto6sl monyTe50%

pacTBop.
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4. [Tns neiirpanusanun 20 M KOH notpe6oBanocs qo6asuts 15 v 0,3 H

Kpumepuu oyenku xoHTPOIBHBIX paboT:

— OILICHKA “‘3a4TEHO”’ BBICTABJISIETCSI CTY/AEHTY, €CJIM OH NPaBUJIBHO IPUMEHSET
TEOPETUYECKHE MOJIOKEHUS Kypca IPU PEeLIEHUH IPAKTUYECKUX BOIIPOCOB U 33/a4, BJIaJIEET
HE0O0XOAMMBIMU HaBBIKAMU M IPUEMAMH WX BBITTOJHEHHS,;

— OLICHKA ““HE 3a4TEHO”’ BBICTABJISIETCSI CTYACHTY, €CJIM OH HE 3HA€T 3HAUUTEIbHON 4acTU
IIPOrpaMMHOTO MaTepualla, B paC4€THOMN YaCTH KOHTPOJIbHOU paboThl JOIYCKAET CYIIECTBEHHbBIE
OLIMOKH, 3aTPyIHACTCS OOBSICHUTH PACYETHYIO YaCTh, a TAK)KE HEYBEPEHHO, C OOJIBIINMU
3aTPYAHECHUAMU BBIIOJIHAET 3aJaHU WIM HE CIPABIIIETCS C HUIMHU CAMOCTOSITENBHO.

Ilpumeput 3a0a4 no omoenbHbIM memam OUCUYUNTUHbL
(OK-1, OK-7, OIIK-4)
Tema 1: Beeoenue. Cmpoenue amoma u xumudeckas ces3w. Knaccel neopeanuueckux
coeouneHull
1. Harmucatp >nekTpoHHBIE (OPMYITBI XUMHUYECKUX COSTMHEHUN
2. OcyIIecTBUTH IENOYKH TIPEBPAIICHHIN:
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 NOHAMUSL U 3AKOHbI XUMULU.

e  (CKOJIBKO T COJIM 00pa30BaJIOCh TP B3aUMOJICHCTBUA 2,24 11 YTIIEKHCIIOTO rasa,
M3MEPEHHOTO MPU HOPMAJIBHBIX YCIOBUSIX C TUAPOKCHAOM HaTpus . OTBET MOATBEPIUTE
pacuyéToM U Ha30BUTE MOJYYCHHYIO COJIb.

e Kapb6onarHas rmi€Hka Ha MOBEPXHOCTU CTPOUTENBHBIX 3TN, U3TOTOBJIEHHBIX C
WCII0JIb30BAHNEM M3BECTH, Pa3pyLIAETCs BO BIAXKHOM BO3YyX€, COAEpKaIeM U30BITOK
YIIIEKHUCIIOTO Ta3a, ¢ oopazoBanueM rugapokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

e .CKOJIBKO KT rHJIpoKapOOHaTa KajbIs 00pazyeTcsl Ipy pacTBOPEHUHU S KT KapOoHaTa
kanpius OTBET NOATBEPIUTE PACUETOM.

e  HekoTopsblii 31eMeHT 00pa3zyeT KHCIOpOoJHOE coequHeHue, coaepxaniee 31,58 %
KHCIIOpOo1a. BEIYMCIUTh MOJISIPHYIO MacCy SKBUBAJICHTA 3JIEMEHTA.

2. C u 784 mm.pt.cT. Baenutcs npu pasnoxkenun 490 r KCl03?°Ckonbko JUTPOB
kuciopoja mpu 21

e . Hekotopoe coenunenue coaepxkut 46.15 % yranepoaa, octanbHoe — a30T. [InotHocTh
o Bo3AyXy coctaniseT 1,79. Haiitu MonekynsapHyo GopmMyiny COeTMHEHUSI.

¢ BrluncnuThk NporeHTHOE COJIep>KaHnue METaHa B CMECH €T0 ¢ KUCIOPOJIOM, €CIH
M3BECTHO, YTO 36 MJI ra30BOil cMecH TMOoCIie CrOpaHusl MeTaHa COKPaTHIOCh B 00beMeHa
1,8 mi.

e MouJsipHas Macca SKBUBaJIEHTa MeTajula cocTaBisieT 56,2. BeluncIuTh NpoIieHTHOE
COJIEpKaHUE METalllIa B €r0 KUCIOPOJHOM COEAUHEHUH.

Tema 3: ﬂuCI’lepCHble cucmemal. Pacmeopbl HEINEeKMpOoaIUmoe.

1. CxonbKo rpaMMOB XJIOpHJIa Kalus cieayer 100aBuTh K 450 r 8 %-ro pacTtBopa 3T ke cou
it mostyuenus 12 %-ro pactBopa?

2. Cxoubko mi 10 %-nHoro pactBopa cepHoit Kucnotsl (p = 1,07 r/mi) Tpebyercs amst
HENTpaJIu3aluu pacTBOPa, COJEpKaLIEro 16 r ruapokcua HaTpus?
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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/mn) ¢ 3 1 17,4 % pacTBOpa 3TOM KEKUCTOTHI
(p = 1,12 r/mn). HaifnuTe mpoNeHTHYIO KOHIICHTPAIUIO TIOJYYCHHOTO PacTBOPA.

5. Ckonbko BojbI Haj0 pubaBuTh K 1 kr 50%-r0 pactBopa mns nomyderns 10% -ro pactBopa?
6. Cxousbko mut 0,25 H pacTBOpa COSTHOHM KHCIOTHI HEOOXOAMMO MPUITUTH K PACTBOPYHUTpATA
cepebpa s mosryuenus 0,373 T xmopuna cepedpa?

7. Ckomapko Bojbl Hajo npuinTh K 40 mu 27,1 %-ro pactBopa xiopuaa aMmmonus (p = 1,075
r/mi) s nosydenust 0,8 H pacTBopa 3Toi ke com?

4.2. ®oHJ OLIEHOYHBIX CPE/ICTB LISl MPOBeeHHUs POMEKYTOYHON aTTeCTAMH
Hrorosoii popmoii kKOHTpoJII chOPMUPOBAHHOCTH KOMIIETEHIIUH Y 00y4JaroUIuXcs Mo
JTUCHMIUIMHE sBJsieTcs 9k3aMeH. OH CIyKUT (OpMOI MPOBEPKHU YCHEIIHOTO BHIMOIHEHUS
CTYIAEHTaMH JJabOpaTOpHbIX pabOT U YCBOEHHUS y4eOHOTO MaTepHaa JIEKIIMOHHBIX 3aHATHI.

Bonpocut 015 noozomosku k sxzameny (OK-1, OK-7, OIIK-4)
1.CtexuomeTpuyeckue 3aKOHbl XUMHUU UX POJIb B COBpeMeHHOU xumuH. [IpoGiemsl s3xooruu.
2.BoJIHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 371eKTpoHa.

3. OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUH CTPOCHHUSI aTOMA.

4.KBaHTOBBIC UnCIa. ATOMHEIE S, P, d, - opOuTam.

5. IIpuHIMIIBI 3aTI0JTHEHUE JIEKTPOHAMHU aTOMHBIX OpOUTasIeH.

6. [leppnoamuecknii 3akoH. [lepnonnueckas cucrema snementoB .M. Menneneesa.
I'eoxumuueckas kiaccupUKaus 3I€MEHTOB.

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

8. KoBasenTHas cBs13b. CBOMCTBA BENMIECTB C KOBAJIEHTHOMN CBI3EIO.

9. MoHHas CBA3b. DNEKTPOOTPULIATEIIHLHOCTD JJIEMEHTOB.

10.BonopoHas cBA3b U €€ CBOMCTBA.

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

12.Tunbl KpUCTAIIMYECKUX PEIIETOK U CBOMCTBA COCAMHEHHUM.

12.30onHas Teopus. [IpoBOAHMKH TOKA U JTUAIEKTPUKH.

13. Tepmonunamuyeckue cucteMbl. DYHKIUN COCTOSHUSL. DHTANBIINSA, SHTPOIIUS, BHYTPEHHSISA
SHEPrUsl — apamMeTpsl COCTOSIHUA BenlecTB. CTaHIapTHbIE TEPMOJIMHAMUYECKUE TTapAMETPhI
o0pa3oBaHUs BEIIECTB.

14.TTepBbIit 3aKOH TEPMOIMHAMHUKH.

15.0nepreruueckue 3¢ heKThl XUMUUECKUX peakuuii. TepMoxumudeckne ypaBHeHUS. 3aKOH
I'ecca u ero ucnoJib30BaHuE AJi1 TEPMOXUMHUECKUX PACUETOB.

16.ITonstue 06 3TpOIIMK. DHTpONHS (Pa3oBoro nepexoaa. Bropoii 3akoH TEpMOAMHAMUKH.
17.1306apHO-n30TepMUUYECKHI OTeHIIHAN (3Heprus ['mub0ca). HanpasieHue npoTekanus
XUMUYECKUX PEaKIUil.

18. CxopocTh XUMHUYECKOH peakiiuu 1 (GakTOPhl HA €€ BIUAIONINE. 3aBUCUMOCTHCKOPOCTH
peakUMy OT KOHLIEHTpAlMU. 3aKOH JEUCTBYIOIIUX MaccC.

19. 3aBucuMOCTb CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Baut-I'odda.

20.IToHsTHE O TEOPHH AKTUBUPOBAHHOTO KOMITJIEKCA. DHEPIHsl aKTUBALUH.
21.I'oMOTEHHBII U TeTepOreHHbIN KaTanu3. ABToKaTanu3. OepMeHTaTUBHBINKATAIIN3.
22.O0patumble 1 HeoOpaTUMbIe peaklul. Xumuueckoe paBHoBecue. [Ipuniun Jle-1llatense.
Cwmemenue paBHoBecusi. KoHCTaHTa paBHOBECHUS M (DaKTOPHI Ha €€ BIUSIOLIHE.
23. J[lucniepcHble cucTeMbl U uX Kiaccupukanus. [TonsaTus o0 uiealbHbIX U peaTbHbIX
pacTBopax.
24. Xumunyeckas teopus pactsopoB J[.1. MenneneeBa. O0miue cBOiCTBa pacTBOPOB.
25. 3axoHsb! Payms.
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26. Ocwmoc. 3akon Bant-T'odda. Ocmoc B mpupose. M3oToHHUECKHI KO DUITHEHT.

27 1lpencraBiaeHue 0 MEXaHU3ME IEKTPOITUTHUECKOM AUCCOIMALMU B BOJHBIXPACTBOPaX.
28.Cremnenp auccoruanuu u (hakTopel Ha €e BIUsIoNe. 3akoH pazbasinenus OcBaiibaa
29.KoHcTaHTa qucconyanuy u (pakTopsl Ha €€ BIHSIOIINE.

30 Bona ee pons B mpupose. Mlonnoe npoussenenue Boasl. Bogopoausiii mokazatens ( PH )
pacTBopa.

31. BydepHbie pacTBOpHI 1 UX CBOCTBA. VX poib B IpUpoOIE.

32. TToHsiTHE O TEOPHH CHIIBHBIX JIEKTPOIUTOB. AKTUBHOCTD, KOA((HUIIMECHTAaKTUBHOCTH,
MOHHAsI CUJIa PacTBOPA.

33. I'maponu3 coneit. HeoOparumerii tuapom3. CTeneHb U KOHCTaHTa TUAPon3a. BiusHue
TeMIIepaTyphl U pa30aBiICHUs HA CTEIIEHb THAPOJIH3A.

34. TIpoussenenne pactsopumocth (I1P). YcnoBust BeimageHus ocajxa.
35.0KuCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. Kimaccudukanus. X poisb B mpupoe.
36.0neKTpoXuMHYEcKHe CBOCTBa pacTBOPOB. CTaHAAPTHBIN AJIEKTPOIHBIN MOTEHIIMAI U
(dakTopsl Ha Hero BiustouIne. YpasHenue HepHcra.

37. lNanbBanmveckuit anemMeHT. DJIC ralbBaHUYECKOTO IJIEMEHTA.

38.0nexTpoan3 paciiaBa U BOAHOTO PacTBOpa COJIEH.

39. O0mIue cBOMCTBAa METAJUIOB U HEMETAJIJIOB. XMMHYECKHE CBOMCTBA.

40. Yriepoa. XMMHYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA U CBOMCTBA COCTMHEHUH YIiIepo/a c
kucnopooM. [TapHUKOBBINA 3PPEKT.

41. Knaccudukanusi OpraHu4eCKUX COCTUHEHUN. Y TIIEBOIOPO/IBI.

42. du3ndeckre U XUMHYECKIE CBOMCTBA a30Ta, OKCHIBI a30Ta.

43. AMMHaK, a30THOM KUCIIOTHI, XUMHUYECKUE CBOMCTBA. DKOJIOTHIECKHE TTPOOTIEMBI.

44 Kucnopoa. AmmoTtporHas Moauukamus. XUMHUIECKHE CBOMCTBA. DKOJIOTHIECKUE
pOOJIEMBI.

45. KpemHuii. MuHepaJibHbIE U TOPHBIE TOPOJIbI, COAEPKAIINE KPEMHUM. JJHOKCU KpEMHHSL.
Baxneiimme npupoiHbIe CUITMKATHI - TTOJICBOM IITIAT, CITF0A, KAOJIMH, acOecCT.

46. lllenmoyHbie MeTaJIbl. XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U UXCOECAMHEHUM.

47 IllenoyHo3eMeNbHBIC AIEMEHTHI. XMMUYECKHE CBOICTBA

48. CtpoeHne U HOMEHKJIaTypa KOMIUIEKCHBIX cCoeTuHEeHMH d-31eMeHToB. XUMUYecKas CBS3b B
KOMILJIEKCHBIX COCIMHEHHUSIX.

49.Meton BC u Teopust KpUCTAJUTMUECKOTO HOJISl O TEOMETPUM U MAarHUTHBIX CBOMCTBAX
KOMILJIEKCHBIX COCIMHEHUI.

50.5IBnenue paaroakTuBHOCTH. Bunbl pannoaktuBHocTU. PaanoakTuBHble 31eMeHThI. CriocOObI
oOHapyXeHUsI paAMOaKTUBHOCTHU

51. 'eoxumuueckas KkiaccupuKaius JIEMESHTOB

52. Meto/pl aHaMK3a BEIIECTB: XUMHUUYECKUE, GUu3ndeckue U PU3UKO-XUMHUUECKUE METOIbI.
53. CriekTpalibHbIE METOIbl AaHAJIM3A BELIECTB.

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

2. HanpaBnenue xumuueckux peakuuid. Onpenennure BO3MOXKHOCTb IPOTEKaHUS PEaKLUU
H4NO3m) =2H20(1) + N20(r) mpu cTrangapTHBIX YCIOBUSX.

3. Beruncnute MossipHOCTB pactBopa ¢ MaccoBoit goneit H2SO4 15%, [TnotHocTs 15% pactBopa
H2SO4paBha 1,1 r/mi.

4. Hanucath ypaBHenue ruaposusa coieii:K> COz ,AlCI3

Oouwgue Kpumepuu oueHUGAHUA:

Onenka 3HaHM MO AWCHMIUIMHE HAa JK3aMeHe mpenmnosaraet auddepeHInpoBaHHBINA
MOAXOJ K CTYOEHTY, y4eT ero WHAMBHUIYaJbHBIX CIOCOOHOCTEH, CTENeHb YCBOSHUS U
CUCTeMAaTH3aIllNK 3HAaHUN y4eOHOTO Kypca, YMEHUs JeNlaTh J0Ka3aTelbHbIC BHIBOIBI U
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00001eHus, POPMUPOBAHUS KOMIICTCHTHOCTEH.

OrneHMBaeTCs HE TOJIBKO TIUIyOMHA TOHHUMAHUS OCHOBHBIX Ppa3/eiioB  y4eOHOU
JTMCUHUIUIAHBI, HO U TOCEIAEMOCTbh JICKIIMI ¥ JIA0OPATOPHBIX 3aHATHH, aKTHBHOCTh MIPU YCTHBIX
OIIPOCax U COJICPKATEIBHOCTh YCTHBIX OTBETOB.

«Omauunoy - OIICHUBAIOTCS OTBETHI, COJICPYKAHKE KOTOPhIX OCHOBAHO Ha TIIyOOKOM

BCECTOPOHHEM 3HAHUHU MPEAMETA, OCHOBHBIX 3aKOHOB XMMHUHU, XUMUUECKOW HOMEHKIIATYPHI,
o0mue 3aKOHOMEPHOCTH TPOTCKAHUS PEaKIInii, XAMUICCKIE CBOKWCTB BEIIECTB H OCHOBHBIX
KJIACCOB HEOpraHu4yeckux coeanneHuit. Conepxanne Ousera U3J10>KeH JOTUIHO,
apryMEHTHPOBAHO U B MOJHOM 0ObeMe. OCHOBHBIE MIOHSTHS, BBIBOIBI 1 0000IIEHUS
chopMyITUPOBAHBI YOSAUTEIHHO U JOKA3aTEIHHO MMPABUIIBHO COCTABJICHBI YPABHEHUS PEaAKIIHH,
pellieHa mpeioKeHHas 3a1a4a.

«Xopouioy» - OLICHUBAIOTCS OTBETHI, OCHOBAHHBIE HA TBEP/IOM 3HAHUU MIPEIMETA, C
HE3HAYUTENIbHBIMU Npo0OeIaMy B 3HaHUSIX. BO3MOKHBI HEIOCTATKH B CHCTEMATH3alluu WU B
0000111eHNN MaTepralla, HETOYHOCTH B BbIBOJaX. CTyJIEHT TBEPO 3HAET OCHOBHBIE KaTErOpUn
y4eOHOM TMCIUIUINHBL, HO IOMYCKAeT HE3HAUUTEIbHbIE OIIMOKY IIPU COCTABIEHUN XUMUYECKHX
YpaBHEHU peaKkIMy WM PELIeHUH 3a/1ad.

«Yooenemeopumenvno» - OIEHUBAIOTCS OTBETHI, KOTOPBIE 0A3UPYIOTCS HA 3HAHUHM OCHOB
npeaMeTa, HO UMEIOTCS 3HaUUTeIbHbIE TPOOEIbl B YCBOGHUH MaTepuaa, 3aTpyIHEHUS B €ro
W3JI0’KEHUU U CUCTEMAaTHU3alluu, BBIBOJbI CJIa00 apryMEHTUPOBAHbI, B COJEPKAHUU JTOMYIIEHbI
rpyOble TeOpeTUYeCKre OINOKH, IpyOble OIMOKHU MPU COCTABICHUH XUMUYECKUX ypaBHEHUI
peaKuy WIK pelieHnu 3aay.

«Heyooenemeopumenvnoy - OLICHUBAIOTCS OTBETHI, B KOTOPbIX OOHApYKEHO HE 3HAHUE
OCHOBHBIX Pa3/1eJIOB AUCLUILINHBI, COJIEPKaHNEe OCHOBHOTO MaTepHaia He YCBOEHO,
0000111eHuH 1 BBIBOJOB HEeT. CTyJEHT HE MOXKET WJIM OTKa3bIBAETCS OTBEYATh HA
MIOCTaBJICHHBIE BOTIPOCHI.

OneHouHble CpeAcTBa Ul WHBAJIUAOB M JIMI C OTIPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX MICUXO0(U3NIECKUX OCOOCHHOCTEH.

— NpU HEOOXOOUMOCTM HWHBIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MO>KHOCTAMU
3JI0POBbS IIPEIOCTABIISETCS IOTOJIHUTENBHOE BPEeMs JJIs IOATOTOBKU OTBETA HA HK3aMEHE;

— IIPY IPOBEAECHUM MPOLEYPbl OLIEHUBAHUS PE3yJIbTaTOB 00Y4YE€HUS MHBAIMIOB U JIUIL C
OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSl IIPEyCMATPUBACTCS HCIIOJIb30BAaHUE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYAIbHBIMU OCOOEHHOCTIIMU;

— IPpU HEOOXOAMMOCTH JUIsl 00YYaIOLIMXCSl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U UHBAIWJOB IpOLEAypa OLIEHUBAHMS Ppe3yJabTaToB OOyYeHMs 10 JUCLUIUIMHE MOXET
IIPOBOJIUTHCSI B HECKOJIBKO ITAIIOB.

[Ipouenypa oueHHBaHUS PE3yJIbTATOB OOYYEHMs] MHBAJIMIOB M JIMIl C OrpPaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSI 110 TUCLUIUIMHE (MOJYJII0) PeycMaTpUBaeT NPEe10CTaBICHHUE

uHpopMauu B popMax, aanTHPOBAHHBIX K OTPAaHUYEHHSIM MX 3/10POBbS U BOCIIPHATHUS
nHpOopMauu:

JInst L ¢ HapyIIeHUSIMH 3pSHUS:

— B MeyaTHOM hopMme yBeIMYEHHBIM HIPUPTOM,

— B JopMe IEKTPOHHOI0 JOKYMEHTA.

JUist UL ¢ HapyLIEHUsIMM CITyXa!

— B MeyaTHOH opme,

— B (JOpMeE FIIEKTPOHHOTO JOKYMEHTA.

Jlnist U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B MeyaTHOH Qopme,

— B (JOpMe€ FIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa

25



oOyuaronuxcs

5. IlepeyeHb OCHOBHON M I0NIOJTHUTEJBHOH y4eOHOH JIMTepaTypbl,He00X01MMOM
AJIS OCBOEHMSA TUCHMILIMHBI (MOTYJIs).

5.1 OcHoBHas1 IUTEpPaTYypAa:
1 T'munka, H. JI. O6mas xumus [Tekcrt]: yaeOnuk / H. JI. I'muaka; mox pea. B. A. [Tonkosa, A.
B. BabkoBa. - 19-e mu3n., mepepad. u nom. - Mocka: HOpaiit, 2014. - 900 ¢ : w1 - (bakanasp.
bazoswlii kypc). - bubnmorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. Tpecc, N.A. OcHOBEI 001Iel XUMUU [ DINEKTPOHHBIN pecypc] : y4aed. mocodue — DIIeKTPOH.
nan. — Cankr-IlerepOypr: Jlanp, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035#authors

3 I'munka H.JIL., O6miast xumusi [I1eKTpOHHBIN pecypc] : B 2-X T. : yU4eOHUK IUIs
akajemuueckoro OakamaBpuara . T. 1/ H. JI. T'nunka ; mox pen. B. A. TTonikora, A. B. babkoBa.
- 20-e u3 ., mepepab. u jom. - Mocksa : FOpaiit, 2018. - 353 c.

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

4. T'nunka H. JI.,06mas xumus [DneKTpoHHbIN pecypc] : B 2-X T. : yUeOHUK AJs
akajemuueckoro OakamaBpuara . T. 2 / H. JI. I'nunka ; mox pea. B. A. TTonkosa, A. B. babkoBa.
- 20-¢ u3 ., mepepab. u mom. - Mockaa : FOpaiit, 2018. - 379 c.

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

5.2 JlonoJHUTEILHAS JIUTEPATYpAa:
1. bapb6ainar, FO.A. OCHOBBI aHATUTUYECKOW XUMUH: TIPAKTUIECKOE PYKOBOJICTBO
[DnexTponHsbIit pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmam, O.B.
Momnoraposa, E.A. Ocunosa ; oz pea. 3oiotosa 0. A., lllexoBuosoii T.H., Ockonka
K.B.. — Dnekrpon. nan. — Mocksa : UznatensctBo "JlabopaTopus 3Hanuit", 2017. —
465 c¢. — Pexxum pocryma: https://e.lanbook.com/book/97410
2. Tomanona O. B., Xumus okpyxaromieii cpenpl [ Tekcer] : yaeOHOe mocoOue 1 CTYISHTOB
By30B / O. B. Tonanosa, JI. A. IlmmueBa. - Cankt-IleTtepoypr [u ap.] : Jlans, 2013. - 159 c. :
uin. (YueOnuku s y3oB. CrienuanbHas JuTeparypa). - bubmuorp.: c. 158.
3.Tonanosa O. B.XuMus okpyKarowiei cpeapl [DnekTpoHHsbIil pecype] : yuebHoe mocodue / O. B.
Tomnanosa, JI. A. [TumueBa. - 3-¢ u3j., crep. - Cankr-IlerepOypr : Jlans, 2017. - 160 c.
Pexxum nocryna https://e.lanbook.com/book/90852#authors
4.001mas 1 HeopraHu4veckass XUMHUs. 3aJauyHuK [ DIESKTPOHHBIA pecypc] : yueOHOe mocooue s
akanemuueckoro 6akamaspuara / C. C. babkuna [u ap.] ; mox pexn. C. C. babkunoi, JI. 1.
Tomunoi. - Mocksa : IOpaiit, 2018. - 464 c.
Pexxum moctyma :https://biblio-online.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-
413013

JInst 0CBOCHMS TUCUMIUIMHBI MHBAJIUAMHU U JIUIIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTAMH
3I0POBBSI UMEIOTCS M3JIaHUS B SJICKTPOHHOM BHJIC B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX
«Jlaup» u «¥OpaitT».

5.3. llepuoguyeckne U3IaAHUA:

«["eonorus ned T u razayn, « eoxumusy, «I eoskonorusy, «KypHan npukIagHON
XUMUWY, «POCCUMCKUI XUMUYECKUH KYPHAIDY, «XUMUS U KU3Hb- XX Bex».

6. Ilepeuenn pecypcoB MH(OPMAIMOHHO-TEJEKOMMYHUKAIMOHHON CeTH
«AHTEpHET», B TOM YHCJI€e COBpeMeHHbIEe MpodeccHOHATbHbIE §a3bI TAHHBIX H
nH(OpPMALHOHHBIE CIIPABOYHbIE CHCTEMbI HEOOXOAHMBIX /151 OCBOEHHS
AUCHMILINHBI (MOYJIs1).
1. Tlopran oTkpeITHIX AaHHBIX Poccuiickoii denepepanun 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 nannbix Hayunoii snekrponnsiii oubmuorexku eLIBRARY.RU
https://elibrary.ru/

3. ba3sl  gaHHBIX M aHAIUTHYECKUE  MyONMKanuu  «YHUBEPCUTETCKAs

uHpopmarmonnas cucrema POCCHUS» https://uisrussia.msu.ru/

XUMHYECKUI KaTaJlor: XuMudeckue pecypesl Pynera http://www.ximicat.com/

[Topran ¢pyHmaMEeHTaTLHOTO XUMUYECKOTO — oOpazoBanus Poccrn

http://www.chemnet.ru

6. XuMHK: CaliT 0 XUMHUH U XUMUKOB http://www.xumuk.ru/

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

o~

7. MeToanyeckue yKazaHus JUIsl 00y4alOIMMXCH M0 OCBOEHUIO TUCUMIIUHBI
VYcnemHoe OCBOEHHE UCUUIUIMHBI TPEANOoJaraeT akTHUBHOE, TBOPYECKOE Yy4yacTHe
CTyJIEHTa MyTeM IJIJaHOMEPHOM, MOBCEIHEBHOU paboThl. TeopeTndeckue 3HaHUS MO0 OCHOBHBIM
paznenam Kypca “Xumus’ CTYIAEHTHI NMPUOOPETAIOT Ha JICKIUAX M JTA0OPATOPHBIX 3aHATHUSX,
3aKPETUISIOT ¥ PACIIUPSIOT BO BPEMsI CAMOCTOSATEIBHOM paboTEHI.
J171s1 BBITIOJTHEHHSI CAMOCTOSTEIIEHOW PaOOTHI CTYICHTAMH HCIIOB3YIOTCS:

e Meroauyeckue pEKOMEHJAMM K OpPraHu3aluu ayJIuTOPHOM M BHEAyAUTOPHOU
(camocTOsITeNIbHOM) palbOTHl CTYAEHTOB: MeToandeckue ykazanus / coct. T.IL
Cropoxenko, IL.b. ITounnokx, A.B. becnanos, H.B. Jlo3za - Kpacnomap: KyGanckuit
roc.yH-t, 2018, 89c.

e Ky3nenoBa C.JI., Cropoxenko T.II../ VYueOHo-mMeToamueckoe mocodue s
Ja00paTOPHBIX PabOT MO Kypey «XuMus» (U1 CTyIeHTOB criennaibHocTh 21.05.03
— «Texnonorus reonoruueckoit paszsenkm») Kpacuomap, Kyol'y, 2017 r.

B KOTOPBIX HPEJCTABICHBl METOJUYECKHE PEKOMEHJAllMd M0 pelIeHHI0 3ajad,

Pa3HOYPOBHEBBIC BOMPOCHI U YIIPAKHEHHUsI, TPOOJIEMHBIE 3a/IaHUsI, Ta00paTOpHbIE PaOOTHI.

Paboma ¢ koncnekmom nekyuil

Jlexkyuu— ¢opma yd4eOHOTO 3aHATHS, LEJIb KOTOPOTO COCTOUT B PAaCCMOTPEHHUH
TEOPETUYECKUX BOMPOCOB H3JIaraeMoi AWCHUIUIMHBI B JIOTUYECKH BblAep)kaHHOU ¢(opme. B
coctaB YMM JeKIIMOHHOTO Kypca BKIIOUAIOTCS: YI€OHUKU KOHCTICKTHI JICKITUN B TTE€YaTHOM HIIH
AJIEKTPOHHOM BHJAX; TECThl U 3a/laHus MO OTAEIbHBIM TemaMm Jjekiuil. Ha nexuusx marotcs
CHUCTeMAaTHU3UpPOBAHHbIE OCHOBBI 3HAHUM, M3JIararoTCsl TJaBHBIE MPOOJIEMbI COOTBETCTBYIOIIMX
pa3zesioB XMMUU, Pa3BUBACTCS TBOPUYECKOE MBIIIJICHHE CTYACHTOB M OIpeleNsieTcs mporpamma
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITENIbHOM PabOThI.

[IpocMOTpeTh KOHCHIEKT HEOOXOIUMO cpa3y Iocie 3aHSATHH, OTMETUTh Marepuai
KOHCIIEKTa JIEKIIUH, KOTOPBIA BBI3BIBACT 3aTpydHEHUs Uil nmoHuMaHuda. [lombiTaThes HaWTH
OTBETHl Ha 3aTPyIHUTENbHBIE BOMPOCHI, HCIONIB3YS PEKOMEHIyeMylo jauteparypy. Ecmu
CaMOCTOSITENILHO HE YyHaercs pazo0parbes B Marepuaie, cGopMmylIupoBaThb BOMPOCHI U
00paTUThCS 3a MOMOIIBIO K MPENOIaBATENI0 Ha KOHCYIbTAIIMK WU ONF>KalIIeH ISKIHUH.

PerynsipHo oTBOIUTH BpeMs Ui MOBTOPEHUS MPOMIEHHOTO MaTepralia, IpoBepsisi CBOU

3HAHUA, YMCHUS U HABBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix padom

Jlabopamopnvle 3anamus — COCTaBHasg 4YacThb y4yeOHOTO Ipolecca, rpymmnoBas (opma
y4eOHBIX 3aHATUI, HapaBjeHHAs] HA Pa3BUTHE CAMOCTOSTEIHLHOCTH YYalUXCs M MPHOOpeTeHne
YMEHMH ¥ HaBBIKOB OKCIIEPUMEHTAIbHON paldOThI, MO3BOJISIONIUX CTYACHTaM pPa3BUTh
npodecCHOHAbHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTUKE MOJNyYeHHBbIE TEOPETHYECKHE
3HaHUS.

B cocraB YMM nabGopaTOpHBIX 3aHITHA BKIIOYAOTCS: METOJAMYECKHE YKa3aHUS TIO0
MOATOTOBKE J1a0OPAaTOPHBIX 3aHSATHI B MEYATHOM WM AJIEKTPOHHOM BUAX; IJIaH MPOBEICHUS
3aHATUN C YKa3aHUEM IOCJIEI0BATEIbHOCTH PacCMaTPUBAEMBIX TEM; KPAaTKUE TEOPETUUYECKUE U
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METOJMYECKUE MaTepUalbl M0 KaXKJIOM TeMme, MO3BOJISIIOIIUX CTYIEHTY O3HAaKOMUTBHCSA C
CYILHOCTBIO U3y4a€MBbIX BOIIPOCOB.

Ilepen mocemenneM nabopaTOpuM  HEOOXOOMMO  HM3YYHTh  TEOPHUIO  BOIPOCA,
MIPEANOJIAraéMoro K MCCIEIOBAHUIO, O3HAKOMMUTBCS C PYKOBOJICTBOM IIO COOTBETCTBYIOLICH
paboTe U MOATOTOBUTH MPOTOKOJI IPOBEIEHHS pabOThI, B KOTOPBII 3aHOCUTCS:

— Ha3BaHHE padoThl;

— 3arOTOBKH TAOJIHII JUIS 3aII0THCHHSI SKCIIEPUMEHTATLHBIMA JTAHHBIMU HAOJIOICHUH;
— YpaBHEHHUS XUMUYECKHUX PEAKLUN MpeBpalleHui, KOTOPbIe OYIyT OCYIIECTBICHBI IPU
BBITIOJTHEHUH SKCIIEPUMEHTA;

— pacyetHbIe HOPMYITBI.

OdopmiteHne 0TIYETOB JODKHO MPOBOJUTHCS TIOCIIE OKOHYAHUS pabOTHI B JIA0OPATOPHUHL.

JIJ11 MOATOTOBKH K 3aIllUTE OTYETA M0 J1abopaTOpHOU paboTe ciaenyeT mpoaHaIu3upoBaTh
OKCIIEPUMEHTAJIbHBIE  PE3YNbTAThl, COMOCTAaBUTh WX C U3BECTHBIMH TEOPETUUYCCKUMHU
MOJIOKEHUSIMH WJIM CIIPABOYHBIMU JIAHHBIMU, OOOOIIUTH PE3yNbTaThl HMCCIEIOBAHUNM B BHJIEC
BBIBOJIOB TI0 paboTe.

Iloozomoexka K KOHmMPOALHBIM padomam

KontponbHas pabota BBITIOJHSIETCS B (pOpME MUCBMEHHOTO OTBETa Ha BOMPOC 3aJaHUs
unu pemenus 3amadd. CojaepkaHue TOATOTOBIEHHOTO CTYJAEHTOM OTBETa Ha TOCTABJICHHBIN
BOIPOC JIOJDKHO TI0OKa3aTh 3HAHWE aBTOPOM TeOpuH Bompoca. [lpakTtuueckue 3amaHus,
BBIHOCUMBIE Ha KOHTPOJIBHYIO paboTy, COCTaBJ€HbI Ha OCHOBE YIpaXHEHWH U 3ajad,
BBITIOJTHSBIIUXCS B TE€UEHHWE ceMecTpa. PexomeHmyeTcss BEpPHYThCS K OTUM YIPAKHEHHSIM H
YTOYHHUTh WX BBHITIOJIHEHHE TPU TOATOTOBKE K KOHTPOJBbHOW padore. Cremyer oOpaTHUTh
BHUMaHHE Ha TO, YTO BBITIOJHSAEMOE 3aJaHue JODKHO OBITh MOJAKPEIUICHO OOBSICHEHHEM TOTO
WM WHOTO TIpejiaraeMoro pemieHus. [Ipu Halmuguu BOMPOCOB, Tepes KOHTPOJIBHOW paboToi
HE00X0IMMO MPOKOHCYIBTUPOBATHCS C MPENOIABATEIIEM.

Iloozomoexa Kk npomescymounoii ammecmayuu

K nmpomexxyrouyHol aTTecTaluu CTYACHT JOIYCKAeTCsl IPU YCIOBUU BBIMIOTHEHUS
y4eOHOTO IJIaHa:
® TIOCEIICHUE JICKITHIL,

e BBINIOJIHEHHE B 0(hOPMIICHHE JIa0OPATOPHBIX PadoT;
® BBINOJHEHUE WHAUBUAYAIBHBIX 3aJaHUH ISl CAMOCTOSTEILHONU PadOThI;
e OTY€T U 3anUTa Ja00PATOPHBIX 3aHATUH.

Bompockl A58 MOATOTOBKM K = MPOMEXKYTOUHOW — aTTECTAllUM  COCTAaBIISIIOTCS B
COOTBETCTBUU C COACPKAHHEM JUCHUUIUIMHBI «XUMUS», UMEIOTCS B paboueil mporpamme u
BBIJIAIOTCS CTYACHTAM HE IO3[JHEe, YeM 3a Mecsll 10 OKOH4YaHHus cemectpa. lIpomexyrounas
aTrecranus cnaércs mo OuseraM, YTBEP)KICHHBIM U TMOANUCAHHBIM 3aBEIyHOIIUM Kadeapoil.
[Ipu moAroToBKe K MPOMEXKYTOUHOH aTTecTaliuu 0043aTeNIbHO HE TOJIBKO MOBTOPATH JEKIUHU, HO
W u3yyaThb MaTepuan 10 Y4yeOHMKaM B COOTBETCTBHU C YKa3aHUSMHU, CHACJTAaHHBIMU
npernojaBaTesieM Ha Jekuusax. [loMuMo Toro, cienyer BHUMATENIBHO U3Y4UTh U O(OPMIICHHBIE
naboparopubie paboTsl.Ilo gaHHONM AMCUUIUIMHE UMEIOTCS y4eOHUKH, U3JJaHHBIE B IIEHTPAIbHBIX
W3JIaTENIbCTBAX, OXBATHIBAIOIIME B JOCTATOYHOM CTENEHU Bce pas3felbl Kypca, U OHU B
JOCTaTOYHOM KOJMYEeCTBE €CTh B yueOHOU Oubnmoreke KyOGaHCKOTO TOCYIapCTBEHHOTO
YHHUBEpPCUTETA.

Camvocmoamensuan padoma. CamocrosiTenbHas paboTa TMPOBOAUTCS C  IENBIO
3aKperyieHUs] W CHUCTEMaTH3allMi TEOPETHUYECKUX 3HaHUHM, (OPMUPOBAHUS MPAKTUYECKUX
HaBBIKOB 1O UX NPUMEHEHUI0O TpPH pEIIeHWH MNpOoPeCcCHOHANBHBIX 3a7ad B BHIOpaHHOM
npenMeTHoil oOmactu. OOmmii 00beM YacoB, BBIJIEICHHBIX JUIsl BHEAYIUTOPHBIX 3aHITHIA,
cocTanJisieT 41 vac.

Bueayoumopnas paboma no oucyunaune “Xumus” 3axniouaemcs 6 cieoyrouem:
e MpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO MaTepuala, MaTepuana yueOHO!H WHAYIHOU
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JUTEPaTYphL;
® [IOJrOTOBKA K Ja0OpPaTOPHBIM 3aHATUSM;
e  BBINIOJIHEHUE UHIMBUIyaIbHBIX 33JaHUN (IOJArOTOBKA K PEILIECHUIO 33]1a4 U TECTOB.)
® [IOATrOTOBKA K TEKYIIEMY KOHTPOJIIO.
CamocrositenbHas paboTa BKIOYAET: MNPOPAaObOTKY M TOBTOPEHHE JIEKIIMOHHOTO

Marepuaina, marepuana yuyeOHOM M HaydyHOM JMTEepaTypbl, MOATOTOBKA K J1abOpaTOPHBIM
3aHATUSIM, NOJrOTOBKY K PELIEHMIO 3a/1ad M TECTOB, MOJrOTOBKY K TEKYIIEMY KOHTPOJIIO U K
IIPOMEKYTOYHOM aTTECTALlUH.

BaxupiM kputepuem B paboTe € JEKUMOHHBIM  MaTEpUaloOM  SIBISIETCS
MOATOTOBKA CTYZICHTOB K CO3HATEJIbHOMY BOCIIPUSATHUIO IIPEIO1aBacMOro
Marepuana. Ilpy  mHOAroToBKe  CTyAeHTa K  JIGKUMM  HEOOXOAMMO,  BO-IIEPBBIX,
MICUXOJIOTMYECKH HACTPOUThCS Ha ITy paborty, OCO3HATh HE00X0IMMOCTb ee
CHUCTEMAaTUYECKOTO BBITIOJTHEHMS. Bo-BTopbIX, HE00X0IUMO BBINOJIHEHNE
[I03HABATEIbHO-TIPAKTUYECKON  JESATEIbHOCTH  HAKaHyHE  JIEKIUHU (mpocmarpuBaHue
3anMced Npenplayliedl JIKIMM s BOCCTAHOBJIEHHWS B IaMATH paHee H3YYEHHOTO
MaTepuana; O3HAKOMIJIEHHME C 3aJaHMsIMH JUISl CAMOCTOSITENIbHOM paboThl, BKIIIOUEHHBIMH B
MIpOrpaMmy, MoA0Op JIUTEPATYpHhI).

[logrotoBka K  Jekmuu  MOOWIM3yeT  CTyJIeHTa Ha  TBOpYECKyl0  paboTy,

IJIABHBIMM B KOTOPOW SIBJSIFOTCS ~ yYMEHHUS  CIylIaTh,  BOCIPUHHMATh,  3aIMCBIBATh.
3anucelBaHWE  JIEKIIMM  —  TBOPYECKUU rpo1ecc. 3anuch JIEKIUHU KpaiiHe
BAKHA. OJTO TO3BOJSET  HALOJIO COXpPaHUTb  OCHOBHBIE  IIOJIOKEHUSA  JIEKIIWH;
CIOCOOCTBYET  MOJJIEP/KAaHUIO  BHHUMAaHMS; CIOCOOCTBYET JTy4deMy 3allOMUHAHUS

Marepuana. Jnsa osddexkruBHOM pabOThl € JEKUIMOHHBIM  MaTepuaioM HEoOXOAMUMO
3auKkcupoBaTh Ha3BaHME TEMBl, IUIAaH JIEKUMM UM PEKOMEHJOBaHHYIO JIMTEparypy.

ITocne 3TOr0 MPUCTYIATh K 3aIucHu COZICpIKaHUS JIEKLIAH.
B odopmIIeHUH KOHCIIEKTA JIEKIUN BaYKHBIM MOMEHTOM SIBIISIETCS
HEOOXOJUMOCTh  OCTaBJISITH ~ TOJSI,  KOTOpbIE  TMOTPEOYIOTCS TSt MOCJICTYFOIICH

paboTHI HAJ| ICKITUOHHBIM MaTEPHAJIOM.

Jlsi TIOATOTOBKM K JICKIHSM HEOOXOIMMO H3YYHTh OCHOBHYIO M JOTIOJTHUTEIBHYIO
JUTEpaTypy TO 3asBICHHOWM TeMe W OOpaTUTh BHUMAHHE HAa TE€ BOIPOCHL, KOTOPHIC
MPEJUIAratoTCsl K PACCMOTPEHUIO B KOHIIE KXKIOW TEMBI.

KoHTposib 3a BBINOJIHEHUEM CaMOCTOSITEIIBHON pabOTBHl MPOBOIUTCS IPH H3YYCHUH
Ka)X/I0M TeMbI JUCIUIUINHBI Ha Ta00PATOPHBIX 3aHITHSX.

B xome caMOmoAroToBKM K JIAOOPATOPHBIM 3aHATUSIM CTYACHT JOJDKCH H3YYUTh
COOTBETCTBYIOIIUI pa3liesl yueOHHKA, KOHCIIEKT JICKIIMKA M OMUCaHue JabopaTopHO# paboOThI B
y4eOHO-METOMIECKOM TIOCOOUH /IS TaOOPATOPHBIX PaObOT 10 XUMHH.

JIrobass nmaboparopHas paboTa BKIIOYAET TIYyOOKYI0 CaMOCTOSITENIbHYIO TMPOPabOTKy
TEOPETHUYECKOTO MaTepuaia, U3y4eHHEe METOJUK MPOBEICHHS W IJIAHUPOBAHHE DKCIICPUMECHTA,
OCBOCHHE HM3MEPHUTEIbHBIX CPEICTB, OOpPa0OTKy M HMHTEPIPETALUIO0 SKCIECPUMEHTAIBHBIX
naHHbIX.OTYET 1o 1abopaTOpHO paboTe COAECPKUT TEOPETUUECKYIO U IKCIIEPUMEHTAIBHYIO

4yacTh. B TeopeTHueckol 4acTH M3JIAraloTCsl TEOPETHUYSCKHE OCHOBBI U3y4aeMbIX XUMHUYECKUX

nporeccoB. B SKcIepUMEHTANLHOW YacTH TPHUBOIMTCSA II€b, HAa3BaHUE W METOJHUKA

BBITIOJTHEHUS] XUMHUYECKOT0 ombITa. [Ipr HeoOXoauMOoCTH MPUBOASTCS PACUEThl U COCTABIISIFOTCS

ypaBHEHUs XMMHUYECKUX peakluid. B KoHIe KaXI0T0 onbITa GopMyIUpyeTcs BBIBO/I.
Brinmonnenue nabopaTopHBIX paboOT CTYACHTAMU JOJKHO YIOBIETBOPATH CIEAYIOITIM

TpeOOBaHUSAM:

. CTYIEHTHI JOJLKHBI IOHUMATh CYTh OTIbITa (SKCIIEPUMEHTA) U 3HATH MOCIEI0BATEIEHOCTD

BBITIOJIHEHUS OTJENIBHBIX OTIepaIliii IO UHCTPYKIINH;

* coOmoaaTh JO3UPOBKY PEAKTUBOB U MpaBHia padOThl C HUIMH,

*  yMeTh coOMpaTh MPUOOPHI MO PUCYHKAM (CXeMaM) U MPaBUIBHO padoTaTh C HUMU;

° HCYKOCHHUTCJIIbHO BBINIOJIHATL IIPpaBHJIa TCXHUKU 0e30MmacHOCTH npu 06paIJ_ICHI/II/I C
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o0opynoBaHueM, MpUOOpPaMu U PEaKTHBAMU;

*  I'paMOTHO O(QOPMIISITH OTUET O MPOBEJICHHON SKCIIEPUMEHTAIBLHON paboTe.

[Tpu 3amure mabopaTopHOil pabOTHI (cade OTYETa O €€ BBHIMOJHEHUH) CTYACHT JOJDKEH YMETh
00BACHATH aeim, 3aaaduv, XoIa ITpPOBCACHHA paGOTBI, €C pC3yJIbTaThl, CACIAHHBIC BBLIBOJbI, 4
TaKK€ OCHOBHBIC KOHCTPYKTUBHBIE OCOOCHHOCTH HCIIOJIb3yeMOro 00opynoBanus. B npornecce

MIPOBEJICHUS OTIBITOB CTYACHTHI PACHIUPSIIOT CBOM IMPEACTABICHUS O BEIIECTBAX, MX CBONCTBAX,
COBEPIICHCTBYIOT IPAKTHYECKAE YMCHHSI.

BaxxHelmmm 3J1eMEHTOM CaMOCTOSITEIbHOM palOoThI SIBJISIETCS TMOJATOTOBKA K PEIICHHUIO
3aJad W TECTUPOBAaHHIO. OTOT BHJI CAaMOCTOATENBHOW pabOThl TO3BOJISET  YIriyOUTH
TEOPETUYCCKUE 3HAHHS W PACHIMPUTH MPAKTUYECKUN OMBIT CTYACHTA. TecTHpOBaHUE SBISETCS
WHCTPYMEHTOM IPOBEPKH 3HAHUS B M3ydaemou oOyiactu. [Ipw MOAroTOBKE K PEHICHUIO TECTOB
HE0OX0IMMO TPOPa0OTATh OCHOBHBIC KATETOPHUS W TIOHSITHS TUCITUIUIMHBI, 0OpaTUTh BHUMAaHUE
Ha KJITFOYECBBIC BOITPOCHI TEMBI.

J1J1s1 BBITIOJTHEHUST MHINBUTYaTbHBIX 3a/IaHUN CTYJICHTHI MOJTy4aroT y TIPEToJaBaTels
BapUaHTa JIOMAIITHETO 3aJaHUsI U B BHJIE TTUCHMEHHOHN pa0OThl 0(hOPMIISIOT B OTICIIEHOMN
Terpaad. Mcoas3yroTest KOHCIIEKT JISKIIUN, METOJMUECKUE YKa3aHHs K JTa00paTOPHBIM
3aHSATHSIM, PEKOMCHTyeMast TUTepaTypa, HHTEPHET PECYPCHI.

JIJIs 3aKperIeHUs] TEOPETHYSCKOTO MaTepralia U BBIITOJTHEHUS KOHTPOJIHPYEMBIX
CaMOCTOSITEIIBHBIX PA0OT MO IUCIUIUIMHE BO BHEYYEOHOE BpEeMsI CTYJICHTAM IPEI0 CTABIISCTCS
BO3MOJKHOCTbB T0JIb30BaHus OnbmoTekon Kyol'Y u 3a5oM goctyna K 2JIeKTpOHHBIM pecypcam
karanoram oubauorexku ®I'BOY BO "KyoI'V".

WTOroBsIi KOHTPOJIb OCYHIECTBIISIETCA B BUJE IK3AMEHA.

Lo020moeKa K IK3AMEHY,
K sk3aMeHy CTYIeHT TOTYCKAeTCs TIPH YCIOBUH BBITIOJTHEHHS Y4eOHOTO IJIaHa:

®  IIOCCIICHHUE JICKIIHIL,

e  BBINOJHEHUE U 0OpMIICHHE Ta00PATOPHBIX PaboT;

®  BBINOJIHEHUE UHAWBUIYATbHBIX 33JaHUN U CAMOCTOSTENIHHON paboTHI;

e  OTYET M 3allKTa JJAOOPATOPHBIX 3aHATHI.

Bormpoch! 1151 TOArOTOBKH K 9K3aMEHY COCTABIISIIOTCSI B COOTBETCTBHUHU C COJIEPIKaHUEM
TUCUMIUTUHBI « XUMHUS », UIMEIOTCS B paboyeil mporpaMMe U BbIIAIOTCS CTYJCHTaM He MO3/Hee,
4YeM 3a MeCI] 10 OKOHYAaHUS ceMecTpa. JK3aMeH caaéTes 1o ouieram, yIBepKAeHHbIE U
MOANKCAaHHBIE 3aBeNyIoIUM Kadenpoii. [Ipu moAroToBke K 3x3aMeHy 00s13aTeJIbHO HE TOJIBKO
MOBTOPSATH JIEKIIMH, HO U U3y4aTh MaTepual 1o yueOHUKaM B COOTBETCTBUHU C YKa3aHUSIMH,
CIeTaHHBIMU TpernojaBaTesieM Ha Jekuuax. [lomumo Toro, cienyer BHUMATEIbHO U3YYUTh U
odopMIICHHBIE JTa0OpaTOPHBIE PAOOTHI.

B ocBoeHun AUCHUITIMHBI HHBATTUAAMHU U JTUIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OOJIBIIIOE 3HAYEHUE HUMEET WHIWBUIyalbHas y4deOHas pabora (KOHCYIbTallUU) —
JOTIOTHUTEIHHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.

I/IHI[I/IBI/II[yaJ'IBHbIC KOHCYJIbTAllUK 110 TPCAMCETY ABJIAIOTCA BaXXHBIM (I)aKTopOM,
CHOCO6CTBYIOH_II/IMI/I WHAUBUAYyaJIN3allun 06y‘~IeHI/I$I U YCTAHOBJICHUIO BOCIIUTATCIIbHOI'O
KOHTAaKTa MCXKAY IPCNoaAaBaTejIeM U 06y‘IaIOIJ_II/IMC$I HHBAJIMJIOM WK JIULOOM C OIrpaHUYCHHBIMUA
BO3MOXHOCTAMH 300POBbA.

8. Ilepeuenb nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIB3YEeMbIX NPH OCYILECTBIEHUHN
o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUMILINHE (MOAYJ/II0) (IPH HE00X0AUMOCTH)

8.1 IlepeyeHb HeOOXO0AUMOI0 MPOrPAMMHOI0 o0ecevYeHus.

B nponiecce  0cBOE€HMS UCHUILIMHBI  UCHOJB3YETCS  CIENYIOUIEE MPOrpaMMHOE

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

8.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
Kaxnpiii oOyuatomuiics B TeueHHE Bcero mnepuoga oOydeHHs oOecreueH
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WH/IUBUIyaIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K DJICKTPOHHO-OMOIMOTCUHBIM
CHCTEMaM:

1.OnekrponHas 6ubnmoreynas cucrema «YHuBepcurerckas oudanoreka ONLINE»
(www.biblioclub.ru)

2.OneKkTpoHHas OubIMOTeYHas cucTeMa u3areibera «Jlanpy (http://e.lanbook.com)
3.0nekrponnas oudnanoreunas cucrema «fOpaiit»  (http://www.biblio-online.ru)
4.DnextponHas 6ubmroTeunas cuctema «BOOK.ruy (https://www.book.ru)
5.0nextponHas oubnmmoreunas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MaTepuaJbHO-TeXHHYECKasl 6a3a, HeOOX0qUMAs JIJIsl OCYIIECTBJICHHUS
00pa3oBaTeILHOIO NMPoIlecca Mo AUCHUILINHE (MOTYJII0)

MarepuanbHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTITUHBI

Bup pabot
AP (MOJTy”ns1) M OCHAIIEHHOCTD

JlexuuoHHbIE 3aHATUS | AyIuTOpus JUld IPOBEIEHNUS 3aHATUH JIEKIIMOHHOTO THUIIA,
OCHallleHHas: y4eOHOM MeOenblo, IPEe3eHTAlMOHHON
TEXHUKOU (IIPOEKTOP, IKPaH, HOYTOYK) U COOTBETCTBYIOIINM
MIpOrpaMMHBIM 0OecIieyeHuEM

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

[Mkad BoITsAKHOM MHB. Ne130051300277, mikad BBITSKHOM
nepeBsiHHbIi, pH-metp leki, Beckl  mabGopaTopHbie
ACOMIVW , xonoaunbauk"UHge3nt", mkad
cymunbHbId [IC-80-01 CITY, muuTku 3MeKTpudecKue,
Ha0OPbl XMMUYECKOH MOCYbI U PEAKTUBOB.

VYuebnas madoparopus mo xumun — aya. 430, kopm. C (ynuima
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 cymmnbHbIi [1IC-80-01 CITY, IIIMTKY 3JIEKTPUIECKHE,
Ha0OPBl XMMUYIECKOI TOCY/IBl M PEAKTHBOB.

I'pynnossie AynuTtopus JUis IPOBEICHUS TPYIIOBBIX U UHIWBUYaTbHBIX
(MHIMBUlyaTbHbIE) KOHCYJIbTAIIMH, OCHAIIIEHHAs yueOHOH MeOebIo
KOHCYJIbTAINH

Tekymmii  KOHTposb, | YueOHas 1abopaTopus o XuMuu — aya. 439, kopm. C (yauna
MIPOMEKYTOYHAS CraBpomnonbckas, 149), ocHamieHHas yueOHOU MeOeIbIo
aTTecranus

CamocTtosaTenbHas AyIuTOpUs ISl CAMOCTOSATEIHHON PabOThI, OCHAIICHHAS:
pabota yueOHOM MeOeNbl0, KOMITBIOTEPHOM TEXHUKOU C

BO3MO>KHOCTBIO MOJIKITIOYEHUS K ceTH «VHTepHeT»,
POrpaMMOii SKpaHHOTO YBEIHYECHHUS H 00eCTIeUeHHBIH
TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpCHUTETa.
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