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PaGouasi nporpamma AMCUMIUIMHBL « XUMHUSA» COCTaBJIEHA B COOTBETCTBHH C
®denepaibHBIM rOCYAapCTBEHHBIM 00pa30BaTE/IbHBIM CTAHAAPTOM BBICLLETO
obpasoBanus 1o HanpasjeHuro noarotoBku 21.05.03 - «Texnonorus
reoJIOTMYECKON Pa3BeIKh».

[Tporpammy coctaBuii(u) :

o
C.JI. Ky3HenoBa, 1OLEHT, KaHIUIaT XUMUYECKUX HAyK é ;Z /% )

Pa6ouas mporpamMma JUCUHMIUTHHB «XUMHs» YTBEP)KAEHA Ha 3acelaHuH Kadeapsl
oOweit, Heopranuueckoi xumun u UBT B xumuun

npotokon Ne 8 « 23 » anpens 2024 r
3asenyromuii kadeapoii Bonsinkun B.A. %

VYTBepiKeHa Ha 3aceIaHNH Y4eOHO-METOIMUECKOH KOMHCCHH (haKybTeTa
(dakypTeTa XMMUH M BBICOKMX TEXHOJIOTH

npotokos Ne 7 « 20» mas 2024.
[Mpencenatens YMK daxynsrera becnanos A.B. é 2
PeuenszenTsi:

[lerpo H.H , kana. xum. HayK, reHEpaIbHbIA JIHPEKTOP
000 « UHTemnexTyaibHble KOMIO3HLIMOHHBIE PEIICHUS)

IMucemenckas H.JI., nok. xuMm. Hayk, mpodeccop kadeapsl GU3MIECKOH XHUMUH
®I'BOY BO «KyoI'Y»



1. Henu v 3ap0a4um M3y4eHUs1 TUCHUILINHBI (MOTYJI51)
1.1 lleab 0ocBOEHUS AUCHUNIMHBI
Lenp u3ydeHus TUCIUTUTHHEI SBISICTCS JOPMHUPOBAHKE Y CTYICHTOB OOIIETO
MPEACTABJICHUS O CTPOCHUU BEIIECTB, UX XUMUYECKUX CBOMCTBAX U 3aKOHOMEPHOCTSIX
MIPEBPAIIEHUH, YTO TOJHDKHO 00eCTIeYUTh (OPMUPOBAHUE LIETTOCTHOTO HAYYHOTO MUPOBO33PEHHUS,
TEOPETUYECKOTO MBIIIJICHUS U TIOBBIIICHUE KYJIbTYPHOTO YPOBHS CTYACHTA, O0YUYaIOIIUXCS 110
TEXHUYECKUM CHCIIUATBHOCTSIM.

CdhopmupoBaTh 3HaHUST OCHOBHBIX TIOHSATHH U 3aKOHOB XUMHUH, CBOWCTB
BAKHEWIINX BEUIECTB, OKPYKAIOLIMX YEJI0BEKA B IIOBCEAHEBHOM KU3HU, IPUPOJIE,
IIPOMBIILIJIEHHOCTH, IOHUMAaHUE CYTH XUMHUUYECKHUX IIPEBPAICHU, YMEHUI IPUMEHSATh
MOJIy4Y€HHBIE 3HAHUS IPU pElIeHUH MPo(hecCHOHAIBHBIX 3aa4.

1.2 3agaun JUCHUIINHBI

CdopmupoBars y CTyJI€HTOB:
3HaHUE OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEH MPOTEKAHMUSI XUMHYECKHX MPOIECCOB;

® AHAJIM3UPOBATh U K.]'IaCCI/I(i)I/IHI/IpOBaTI) XUMHUYECKHUE CHUCTEMBI U IIPOTCKAIOIINE B HUX PCAKIINH,

YMEHUE MPEACKA3bIBATh CBOMCTBA BEUIECTB HA OCHOBE 3HAHUS UX CTPOCHHUSI U IPUHIIUIIOB
XUMUYECKUX MPEBPALIECHNN;

e Ipe/ICTaBJIEHNE O HanboJiee IIaBHBIX JOCTHKEHUAX U IpobiieMax COBPEMEHHON XUMUH, €€

MPAKTUYCCKUX BO3MOKHOCTAX]
HaBbIKM AKCIEPUMEHTaJIbHOW palboThl B Jaboparopuu;
yMeHue paboTaTh ¢ yaeOHOH, HAYYHOU M CTIPAaBOYHOM JIMTEPATYpPOit

1.3 MecTo aucuuminHbl (MOayJisi) B CTPYKTYype 00pa3oBaTebHO NPorpaMmmbl
JucrumnnuHa « XUMHS» OTHOCHTCS K 00s13aTrenbHoM yactu bioka 1 "Iucrunauasr (Moaynm)"
yaeOHoro mana crienuaabHOCTH — 21.05.03 - «TexHoI0THs re0IOTHYeCKON pa3sBeaKn,
cnenuanuzanus «I eopuznyeckue METo bl OUCKA U Pa3BEIKU MECTOPOKACHUN MOJIE3HbBIX
HCKOIAEMBIX» U YUTAETCS B IEPBOM CEMECTpe U 0a3upyeTcs Ha IIKOJIbHBIX 3HAHUSIX Kypca
XUMHH, PU3UKU (Ta30BbIe 3aKOHBI, CTPOCHUE aTOMa U JIp.) .

JlanHasi JAMCUMIIMHA SBJISETCA MpeAllecTByOmend sl aucuuiiiuH — «['eomorusy,
«HedrenpompicioBas reoiorus», «IKojgorudeckas reopusuka» u ap.

B cooTBercTBUM ¢ pabounM y4eOHBIM MJIAHOM AMCUUIUIMHA H3y4daeTcs Ha 1 Kypce o 04HOM
¢dbopme oOydenus. Bun npomMexxyToyHoOM aTTecTaluu: 3K3aMeH.

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHHS MO AUCUMILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/1bTaTaMH OCBOCHHSI 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenue faHHOM yuyeOHON JUCLUIUIMHBI HAPaBJIEHO Ha (POPMHUPOBAHUE Y 00YUAIOLINXCS
CJICAYIOIIHUX KOMIIETSHLUI:

Ko 1 HauMeHOBaHUe MHAUKAaTOpa* PesynbTaThl 00y4YeHNS 110 AUCIUILUINHE
JOCTIKCHUS
KOMIETCHIUH

OIIK-3. CriocobeH MpUMEHSITh OCHOBHBIE MOJIOKEHUSI ()YHITAMEHTATIbHBIX €CTECTBEHHBIX HAYK M HAYIHBIX TCOPHIA

[IPY TIPOBEJICHUU HAYYHO-MCCIIEA0BATENLCKUX PAbOT M0 M3YYEHHIO M BOCIPOU3BOJICTBY MUHEPATIbHO-CHIPHEBOM
0a3sl

MOIIK-3.1. Bmaneer OCHOBHBIMH | 3Ha€T OCHOBHBIE 3aKOHBl XHMHH, 3aKOHOMEPHOCTH

MO OKEHUSIMU (yHIAMEHTABHEIX | MPOTEKAHUA XMMHUYECKHX MPOLIECCOB, METOMIBI aHAIIN3a

ECTECTBEHHBIX HAYK H HAYYHBIX TEOPHIl. XUMHIYECKHUX BEIECTB, XUMIUYECKHUX TPOIECCOB U HAYIHBIX
HCCIIEIOBAaHUNA

3



KOI[ 1 HAMMCHOBaHHC I/IHZ[I/IKZITOPZI>l< Pe3yfILTaTLI 06yqu1/I;{ 10 JUCHHUITJIINHE
JOCTHXXCHUA
KOMIICTCHIIUN

YMeeT npoBOUTE PacyeThl IO OCHOBHBIM 3aKOHAM XHMMUH,

TI0JIb30BAThCS XUMUUECKONH CUMBOJIMKOM; KOJIMUECTBEHHOOMUCATD

TIPOIIECCHI, COMPOBOKIAONINECS N3MEHCHAEM (PU3MIECKOTO

COCTOSTHUSI 1 XUMHUYECKOT'0 COCTaBa B CHCTEMAX Pa3IMYHON

CIIO)KHOCTH; TIPUMEHSITh

COBpEMEHHBIE Hay4HbIE METO/IbI IO3HAHUS TPUPO/IbI UBJIAJICHUE

UMH Ha YPOBHE, HCOOXOTUMOM ISl PEHICHUsI MTPOhECCHOHATBHBIX

3a7a4

Brnameer criocoOHOCTBIO BHEAPATH JOCTHKCHUS XUMHH IIPH

peleHrr PO EeCCHOHANBHBIX 3a/la4; CIIOCOOHOCTHIO MPUHHMATH
IpaMOTHBIC, HAYYHO 00OCHOBaHHBIC

poQeCCUOHATIBHBIC PEIIICHUS

HOIIK-3.2. IIpumensier OCHOBHEIE | 3HACT HOPMBI TEXHHKH OC30MaCHOCTH, METOJOJOIHI0 XHMHMHU,

MOJIOKEHUS (yHIaMeHTaJIbHBIX | (PM3MYECKHE U XMMUUECKHE CBOMCTBA BELIECTB, BO3MOXKHBIE PHCKH,

€CTECTBEHHBIX HAYK M HAYYHBIX TEOPH | OCHOBBI XMMHUYECKOTO 3KCIIEPUMEHTA, CTaHIApTHBIE

NPy TPOBEIEHAM PA0OT MO0 M3YYEHHIO W | METOIMKHM XMMHUYECKHMX MCCIIEI0BaHUM

BOCIIPOU3BO/ICTBY MHUHEPAJIbHO- CBHIPbEBOI | YMeeT MpUMEHSTh 3HaHUSA (BYHIaMEHTAIbHBIX PAa3/ICIIOB XUMHU

0a3nl JUTSI ONTCAHMSI TIPOLIECCOB U SIBJICHUM, TIPOUCXOMISAIINX B MIPUPOJIE;

0e30MacHO MONIb30BATHCSI XUMUUECKUMH PEAKTUBAMHU U

XHUMHYECKHM 000pYy/J0BAHHEM;TIPOBOAHTE SKCIIEPHUMEHTAIBHBIE

WCCIIEIOBAHUS U

AQHAJIM3UPOBATH PE3YIbTAThI; IPUMEHATH NTOTyICHHBIE 3HAHUS 10

XUMHH JIJIS] peIeHHs PO EeCCHOHATBHBIX 3a1aY

Brnageer HaBblkaMH pabOTBI B XUMHYECKOW JlabopaTtopuu H

TEXHOJIOTHUECKUX YCIOBUSX, C XHMHUYECKHMH pPEaKTUBAMU H

XUMHYECKHM OOOpYIOBaHHEM; METOJAMHM XHMHUYECKOTO aHalIHu3a

OKpYXaroulel cpezbl JUlsl BBISIBICHUsS €€ BO3MOKHOCTEH U PECYPCOB

C LIEJIBI0 MX HCIOJIb30BAaHUS B

pamkax npodecCHOHAIBHOM JIESITEeIbHOCTH

PesynbTaThl 00y4eHus 0 TUCIMITUIMHE JOCTUTAIOTCS B PAMKaX OCYIIECTBIICHUS BCEX BUIOB
KOHTAaKTHOM M CaMOCTOSITEIbHOH pPa0OThI OOYYaIOMIMXCS B COOTBETCTBUU C YTBEPXKICHHBIM
Y4€OHBIM TUTAHOM.

WNuaukaTopsl JOCTIKEHUS KOMIIETCHIIUN CYMTAIOTCS C(DOPMUPOBAHHBIMHU ITPH JI0CTIKECHUH
COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0Y4CHHUSI.

2. CTpyKTypa ¥ cojiep:KkaHue THCHUTLIAHBI

2.1 PacnipenesieHue TPyI0éMKOCTH JUCHUILIMHBI 0 BUIaM padoT

OO6rias TpyI0EMKOCTh AUCIMIUIAHBI cocTaBisieT 3 3a4eTHbIX eaunuil (108 vacos), ux
pacnpejesieHue 0 BUAaM padoT IMPECTaBICHO B TA0JIHIIC

Bugsr pabor Bceero ®dopma o0ydeHus
4acoB OYHast
1 2
ceMecTp ceMecTp
(Jacern) (gacer)
KonTakTHasi pa6oTa, B TOM YHcJIe:
AyauTopHBIe 3aHATHS (BCero): 50 50
3aHATUS JIEKIIMOHHOT O TUIIA 16 16 -
71a00paTOPHBIE 3aHATUS 34 34 -

HMuas koHTakTHas1 padora:
KonTpons camocTosTeTpHON paboThI 2 2 )
(KCP)

ITpomexyrounas arrectarus (VKP) 0,3 0,3




CamocrosiTesibHasi padoTa, B TOM 20 20 )
qucie:
OdopmireHne 1a00paTOPHBIX paboT 8 8 -
CamocTosTensHOoe H3yIeHHe 4 4 i
TEOPETHYECKOro MaTepHraa
CamocTosTenbHOE pelleHue 3a1a4 4 4 -
IToaroroBka K TeKyIeMy KOHTPOIIO 4 4 -
KonTtpous:
[oaroroBka Kk 9K3aMeHy 35,7 35,7 .
Oomas qac. 108 108
TPYA0EMKOCTh B TOM YHCJIe

KOHTAaKTHAas 52,3 52,3

padora

3a4. e 3 3

2.2 Conep:xaHue AU CUUITUHBI
Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJAOEMKOCTH MO pa3jiesiaM JUCIUILINHBI.
Pa3zzenbl (TeMbl) IMCIMIUIMHBI, H3ydaeMbie B 1cemecTpe (0uHO# GopMBbl 00yUeHMsI)

KomnuecTBo yacos
Breayaut
AynuTtopHas A
Ne HaumeHnoBaHue pasienoB (Tem) opHas
Bcero pabora
pabora
JI I13 JIP CPC
1 Beenenue. OCHOBHBIE OHATHSA U 3aKOHBI XUMuH. Kiaccsl 4 - 2 2
" |HEOpraHMYeCKHX COEIUHEHHUH
2 Crpoenue BemectBa. [lepronuueckuii 3aK0H U IepHOANYECKAs 8|2 4 2
" |cuctema anementoB .M. MenneneeBa. Xumudeckasi CBS3b.
3 OHepreTrKa XMMHYECKUX MPOIECCOB. XUMUUECKasi TEPMOJMHAMUKA | 4 2 - 2
" |M XMMHYECKOE PaBHOBECHE.
4, | Xumnueckas knHeTvka. Kartamus. 8 2 4 2
5. |PactBopsl. Peakiiy B BOITHBIX pacTBOpax 3JIEKTPOIIHTOB. 1212 8 2
6 XuMus KOMIDIEKCHBIX coequHeHuil. KommiekcooOpa3oBanue B 4 2 _ 2
" |pacTBOpax.
OKHCITUTETFHO-BOCCTAHOBUTEBHBIE PEaKINH HX POIb B 8 | 2 4 2
7. |mpupoje .DNEeKTPOXUMHUYECKHE CBOIMCTBA PACTBOPOB.
ONeKTpoIn3.
8. |O030p CBOICTB 31IEMEHTOB 1 UX BAYKHEUIIIMX COSIMHEHHIA. 12 4 4 4
9 |Meroabl aHAJIM3a BEIIECTB 10 - 8 2
HUTOIO no pazoenam oucyuniumwl 70 16 34 20
Kontpons camocrosirensHo# pabotsl (KCP) 2 - - - -
IMpomexxyrounas arrectanus (MKP) 0,3
[oAroToBka K 3K3aMeHy 35,7
OO0111as TpyJ0EMKOCTb 10 AUCIUTLTHHE 108

[Mpumeuanue: JI — nexiuu, [13 — npaktudeckue 3ansatus / cemuHapsl, JIP — mabopaTopHbie 3aHATHS,
CPC — camocrosiTenbHas paboTa cTyJeHTa

2.3. Conepixanue pa3esioB (TeM) TUCHUIIHHBI



2.3.1. 3aHATHA JeKIHOHHOI0 THIIA

HanmenoBanue paszena
(Temsbr)

Coneprxanue paszena (TeMbl)

DopmMa TeKyIero
KOHTPOJIA

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

Hpez[MeT " 3a1a4 XUMHHU OCHOBHEIC IOHSTHS M 3aKOHBI XUMUH.
Pons xumum B HaYYHO-TCXHUYCCKOM IIPOrpecce. Pazputne
XUMHUHU B MCKIUCHUTUIMHAPHBIX HAYYHBIX o0JacTsx. HpO6HeMBI
skojoruu. HoBeie HalpaBJICHUA COBpeMeHHOﬁ XUMHH U
XHMUYECKOH TEXHOJIOTUH . HMHTCrpallii 1 CUHTE3a
€CTCCTBCHHOHAYYHBIX 3Hanui Knaccer HCOPraHN4€CKUuXx
CO@HHHeHHﬁI OKCHBI, KUCJIOTBI, OCHOBAaHMs, COJIN.

Y crHBIIT
orpoc
K/PNel
JIP

CrpoeHue BeniecTsa.
ITepuoanueckuii 3akoH
U TIepUOANYEeCcKast
CHUCTEMa DJIEMEHTOB
J.1. Menneneepa.
Xumudeckast CBS3b.

BonHoBBIE CBOICTBA JIEKTPOHOB B aTOME. Y paBHEHHENE
Bpoiinsa. OcHOBBI KBAHTOBO-MEXaHUUECKON TEOPUU CTPOEHUS
aToma. BomrHoBas ¢pynkuus. KBanToBsle yncna.
AToMHBIE S, P, d, f - opOuTanu. 3amoNHEHNE FINEKTPOHAMHI
aTomHbIX opouTtaineii (AO). [IpaBuno [aymu. [TpaBuio Xynna.
Iepunonnueckuii 3axon J[.11. Menneneesa. Ilepuonuueckas
crcrema 31eMeHTOB. [lepuonndeckn U3MEHSIONIEcs CBOIICTBa
9JIEMEHTOB, UX CBSI3b CO CTPOSHUEM AJIEKTPOHHBIX 000JI0YEK
aToMOB. Pannycel aTOMOB, 3HEpIrys HOHU3AIMH,
3aKOHOMEPHOCTH B U3MEHEHUH 3THX BenuduH. [lonoxenue
XUMHYECKOI'0 3JIEMEHTa B IIEPUOIUUECKON CHCTEME KaK ero
IJIaBHEHIIAsl XapaKTEPUCTHKA.
Xumudeckas cBsi3b. [lepekpbIBaHUE aTOMHBIX OpOUTAlIel KaK
ycioBue obpazoBaHus cBs3U. [loHATHE O MeTOzIE
BateHTHBIX ~ cBszedd  (BC). I'mOpuaomzanus ATOMHBIX
opOutaneil. TUIbI XUMUYECKON CBS3M: KOBAJIGHTHAS, HOHHAS
MeTaJUTnYecKasl. [Torennuan HMOHU3ALUH.
OnexTpooTpunarenbHocTh. CBOMCTBaA KOBAQJICHTHOM U
WMOHHOK  cBszedd.  Paznuums B Qusmueckux
CBOMCTBAaXBEIICCTB C HOHHOM, KOBAJICHTHOM 1
MeETaJNInYeCKO! CBs3b10 Bonopoanas
CBSI3b. Xumuueckasi CBs3b
(aTomMHas1, HOHHAasI,
KpUCTaJITNYEeCKa
CTPYKTYpa). IIpencraBnenne o
unzomoppusme.
MexMoneKyIspHbIE CUIIbl B3AUMOIECHCTBUS.
XuMHYecKast CBA3b B KOMIUICKCHBIX COCIUHEHMSAX. THUIHMYHbIE
KOMIUIEKCO00pa30BaTENH U JTUTAHMBIL.

B KpUCTaJLIax
MOJIEKYIIsIpHast

nonumopduzme

VcTHBIA
orpoc,
K

T

OHepreTrKa XUMHIECKUX
TIPOLIECCOB. XUMHUYECKAs
TepPMOIUHAMHUKA U

XUMHIYECKOE PaBHOBECHE.

DHepreTuka XUMHUYECKUX peakuuil. TepMoauHaMudecKue
cructeMbl. DyHKIUM COCTOSHUS (SHTAIBINS, SHTPONUSL, paboTa
sHeprus). DHeprerudeckue 3PpGeKTrl XUMUIECKUX PEaKLii.
ITepBoe Ha9aO TEPMOAMHAMUKA. DHTAIBIIHS 00pa30BaAHUA
BeIecTBa. 3akoH ['ecca U ero UCToab30BaHHUE IS
TEPMOXUMHYECKNX pacdéToB. CTaHIAPTHBIE COCTOSHUS
BemiectBa. [lorsTre 06 sHTporMu. Bropoii 3akon
TepMonuHAMUKH. V300apHO-N30TepMHUYECKIA TOTEHITHAT
(omeprust [mO6ca) Kak KpUTEpUi U JBIKYIIAS CHIIA
CaMOIIPOU3BOJIFHOTO ITPOTEKAHHS IIPOIIECCOB B 3aKPHITON
cucreme. O0paTHUMbIe 1 HeOOPaTUMBIC PEAKIIUH. XUMHIECKOEe
paBHOBecHe. 'oMo- 1 rereporenHsle paBHoBecHs. KoHcTanTa
paBHoBecus. [Tpunuun Jle-IlaTense, ycaoBue NpUMEHUMOCTH.
CwMmerieHne paBHOBecHs. Y clioBHs ()a30BOr0 PaBHOBECHS

VY cTHBIN
Omnpoc

Xumudeckas KHHETHKA.
Karamms.

CkopocTh XuMHYecKoi peaknuu. DakTOpBI, ONpeNeNsIoIne
CKOpPOCTh peaknud. 3aKoH ACHCTBYIOMIMX Macc. llopsmok u
MoIeKyspHOCTh peaknuu. IlpaBmino Bant-I'odpda. [Torsarue o6
SHEPTryst aKTUBAIMU U aKTHBUPOBAHHOM KOMITJIEKCE.

KaranmzaTtoppl, KaTalWTHYECKWE peaknuh. ABTOKATalIW3.

YcrHbBIIT
Omnpoc
JIP,

T




DepMeHTAaTUBHBINA KaTanu3. ['0OMo- U reTeporeHHbIN KaTanus.
Henusie peakuuun. IlocnenoBaTenbHble U NapajlielbHBIE
peakuuu.

PactBopbl. Peakiyu B
BOJIHBIX pacTBOpax
3JIEKTPOJIUTOB.

JucnepcHble cUCTEMBI X KJIaCCU(UKALIHSL.
TepMoarHaMu4ecKasi HEYCTOHUUBOCTh T€TEPOreHHBIX
JHCHepCcHBIX crucTeM. [IoBepXHOCTHBIE SBIICHUS U aACOPOIHSL.
Cycniensun u smynbeun. Konnouaaeie pacTBOpEI U X CBOMCTBA.
3onu u renu. Koarynsanus. A3po30iu, J6IMBL, TyMaHbl. ['a30Bble
pactBopsl. IlapruansHoe naBnenue. 3akoH JlanbToHA.
Xumnueckas Teopus pactsopoB JI.11. Menneneena. Pactsopenue
Kak (PM3MKO-XUMHYECKUI Tporiecc. PacTBopumocTs BemecTs.
Crioco0bI BeIpaXkeHHs KOHIIEHTpauuy. 3akoHsl Payis, [enpn.
Ocwmoc. 3akon Bant-T'odda.

OCHOBHBIE TONOXKEHHUS TEOPHH IEKTPOITUTHIECKOM
qucconpaniy. CUibHbIE U ciadble AieKTponuThl. CTerneHb
Jucconpaniy 1 Gakropel Hae€ Biustonpe. Koncranra
JICCOIMAINN U (DaKTOphI Ha e€ BIUSIONIHE. 3aKOH pa30aBiIeHHsI.
IToHsiTHE O TEOPHM CHIIBHBIX IEKTPOIUTOB. AKTUBHOCTD,
KO3(PHUIMEHT aKTUBHOCTH, HOHHAS CUJIa PacTBOpa.

HouHoe npousseneHre Boabsl. Bomopoausiii mokasarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAMKATOpax. ['uaponus
coineil. HeoOpatumelii ruaponu3. CteneHb U KOHCTaHTa
ruAponu3a. BriusiHue TemnepaTypbl v pa30aBlieHUs Ha CTENEeHb
ruaponu3a. bydepHsie pacTBopbl U Ux cBoiicTBa. [Ipon3BeneHue
pactBopumocTtH (I1P). YcnoBus BemaieHus ocaaka

VeIt
Ompoc
JIP
K/PNe2

XuMHus  KOMILIEKCHBIX
COETMHEHUH.
Komriekcoobpa3oBanue
B pacTBOpax.

Koopaunammonnas teopus Bepuepa. Jluranapt. Tumbr
KOMIUIEKCOB. JleHTanTHOCTB. Xenatol. [Ipupoaa xumudeckux
CBA3€H B KOMIUIEKCHBIX coequHeHusx. Homenkarypa
KOMIIJIEKCHBIX COeJUHEHNI. MarHuTHBIEC CBOMCTBA COEIMHEHMH. .

YcrHbI
Ompoc

OKHcIUTENBHO-
BOCCTAHOBHTEIIbHbIC
peakuuy, UxX poib B
HpUPOJE .
ONEeKTPOXUMUIECKUE
CBOICTBa pacTBOPOB.
OneKTpoms.

OKHCITUTENHFHO-BOCCTAHOBUTEIIBHBIE peakiuu. Biusnue
KHCJIOTHOCTH Cpe/Ibl Ha MPOAYKTHl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakunii. OueHka TepMOAUHAMUYECKON
BO3MOXXHOCTH MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii. DIeKTPOIHbII MoTeHIal. P HanpsoKeHust
MeTa/uioB. CTaHAapTHBIE OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC
noteHIanel. ['ansBanndeckwii amemeHT. D/]C raabpBaHHIYECKOT0
3JIeMEeHTa. DJIEKTPOIN3 PaCcIIaBOB U BOTHBIX PACTBOPOB

coneii. 3axonsl Dapanes.

VcTHBIN
Omnpoc
JIP

T

O0630p cBoIiCTB
2JIEMEHTOB U X
BaOKHEUIIINX COSTUHEHNH.

Knaccupukanmuss u  pacmpocTpaHEHHOCTh  XMMHYECKHX
3JIEMEHTOB B OKpY)KaloIlel cpefe.

Bonopon. O mecte Bogopona B [lepuomnueckoii cucreme.
M3oronsl Bonopona. dusnueckre 1 XUMUYECKHE CBOWCTBA
Bonopoza. CoequHEHNs BOAOPO/Ia C METAIIAMH U HEMETAJITAMH.
Boma. Ctpykrypa u cBoiicTBa Boasl. Boga kak pacTBopuTensb
lanorennl. OOmas  xapakTepucTHKa. [ aldoreHsl  Kak
okuciuTenu. BogopoaHble 1 KUCIOPOAHBIE KHCIIOTHI F'AJION€HOB.
OTHOcHUTENbHAsT  YCTOMYMBOCTh KHCIOPOIHBIX COEAWHEHUH
raJOreHOB.

Kucaopoa. M3oromsr kucimopoma. DIEKTPOHHOE CTPOCHHE U
CBOWCTBa MOJEKYNbI Kucimopona. Kucmopon m mpupoma. O30H.
OzonnpoBanue, OKCHABI B THAPOKCHABL. 3aKOHOMEPHOCTH B
WM3MEHEHNH CBOWCTB OKCHJIOB, TUIPOKCHJIOB B PAAX M IPYIIaXx.
Ilepnoguueckoit cucremsl. [lepokcuapl.

XaabKoreHbl. Ob6mas XapaKTepUCTHKA. Cynbhumgsr.
PactBopumMocTh CyTb(HIIOB. BoccranoBurenbHas
aKTHBHOCTH Cynb(pumos. [lomyuenne, cBolCTBa M NMpHUMEHEHHE
oKcuioB cepbl. CepHasi M CEpHUCTAas] KUCIIOTHI.

VY cTHBIN
Omnpoc
JIP




CormoctaBineHre CIIBI KHACIOTHOCTH W TIPOYHOCTH CEPHOU U
CepHHUCTON KHUCITOT. OKHCIHUTENFHAS AKTUBHOCTh  CEPHOU
kucnorel. Conmu  cepHoil kucnotel. Kacupl. Tepmuueckast
YCTOMYHBOCTH CYIIBE(ATOB..

A3zotr u ¢ocdop. Obmas xapakrepuctuka. A3or. CTpoeHue u
MPUYNHA OTHOCHUTEIIEHOW WHEPTHOCTH MOJICKYIBI a30Ta. A30T B
npupone. AMMuak. PaBHOBecre B BOJHOM pacTBOpE aMMHaKa.
KucnoponHsie coeqUHEHUS a30Ta. JHEPreTHKa MONTYYCHUS U
CBOlicTBA  oKcuzma  a3zora.  A3OTcoJepikalide  KHCIOTEHI.
B3aumopnelicTBie  a30THOH  KHCIOTBI C  METaJUIaMH K
HeMeTallaMH. A30THBIE yIOOpEHHS.

®dochop. Dochopubie KucIoTh. OCHOBHOCTH  (hOCHOPHBIX
kucior. ®Docdarer. PactBopumocTs W THIOpOnU3  QocdaTos.
®dochuner  MetamuioB. Dochop B mpupome. DochopHbie
yInoOpeHusl.

VYraepon. Kpemumii. OOmas xapakTepucTHka. YTJepona,
Moaudukanuss cBodbomHoro yriepona. CBs3b CTPYKTYpPHI €O
CBOWCTBaMH. YTOIb Kak ancopOcHT. [lomydeHwe W CBOWCTBa
OKCHIIOB yriiepona. MoHookcu yriiepoza. KapOoHHIIbI MeTasios.
Juokcuna yrit pona. PaBHOBecre B BOIHBIX pacTBOpax JHOKCHIIA
yriepona. Kapoonarel. KapOoHnaTHoe paBHOBECHE B IIPHPOJIE.
Kpemuuit. Xumuueckre 1 U3NYEcKre CBOWCTBA KPEMHHUSL
Kucnoponsbie coemmaeHns KpeMHust. KpeMHHeBbIe KHACIOTHL
'Cunmukartsl, [ iIponu3 CHIMKATOB.

Ilesounbie MeTaLTbL. CpaBHUTETbHAS XapaKTEPUCTHKA MIETOUHBIX
METAJUIOB. XapaKTEepPUCTHKa AaTOMOB M HOHOB IIEIOYHBIX
METAaJIJIOB. OKCI/UIBI, MEPOKCUABI U THUAPOKCHUIBI. HOJ’Iy‘ICHI/IC n
cBoiicTBa conell. Kanuitaele ynoopeHus.

Bepuinuii, maruuii. llesiounozemesibHbIe MeTauIbl. OOIas
XapaKTEepUCTHKA JJIEMEHTOB BTOpPOM Ipynmbl. Baxheilue
coenuHeHust Oepwuius W MarHus. [uumponus cosnedd Oeprinius
MarausL. [lenognozemensHpleMeTasbl. OKCHIIBL, THAPOKCHIBI MICOMU
IETI0YHO3EMETBbHBIX METaJUIOB.

9 [Meroasl anamnpa |Knaccudukanms YUCTOTHI  BemiecTBa.  MeTOoIbl VYcerHbi
BEILECTB aHaJIM3a BEeIEeCTB: XMMUYeCKHe, pu3ndeckre 1 Gu3nuKo- Omnpoc
XUMu4deckrue Metospl CrieKTpanbHble METOABI aHanu3a: Y - JIp
, UK-, SIMP . PeHreHOCTpyKTYpHBIN aHAIIN3
2. 3.2 JlabopaTopHbie padoThl
No Hamvenoparue HawnmenoBanwue nabopaTopHBIX padoT Dopma Texymero
pasnena KOHTpPOJIS
1 2 3 4
Beenenne. OCHOBHBIC TOHATHSIN JlabopaTopHas pa6ora Ne. 1.MHcTpyKTaxk 1o Omyem no
1. | saxonsr xumun. Knaces TEXHUKH 0€30I1aCHOCTH. nabopamopHou
HEOpPraHUYECKUX COEINHEHUIN «OcHOBHBIE KITaCCHI HEOPTAHUIECKHIX pabome
coeIMHEHMID. Pemenue 3anay. K/P Nel
CrtpoeHue BemecTBa. KomnokBuym o reme: CtpoeHne aTtoma. K, T
2 Ilepronuueckuii 3aK0H U XuMudeckas cBs3b. [leproauyeckas cucreMa
NepnoanIecKas CucreMa aneMeHToB. TecTupoBaHue Mo TeMe.
anemenToB /.. Menzaeneena.
XUMHYECKAs CBA3b.
3 | Xummnueckast kuHeTHKa. Katamm JlaGopaTopHas paGoTa Ne2 Omuem no
«XuMHYecKast KHHETHKA. XUMHYECKOe nabopamopHoii
paBHOBecHey». Pemenne 3amad pabome, T




4 PactBopbl. Peakiun B BOTHBIX JlabopaTopHas paGora Ne 3 Omuem no
pacTBopax «IpuroroBiieHre pacTBOPOB 3aJAHHOMN nabopamopHoil
KoHULeHTpauuu. TurpoBanuey. Pemenue 3agau pabome,K/P No2
JlaGopaTopHasi padora Ned Omuem no
«DNMEKTPOTUTHICCKAS TUCCOITHATITHS. nabopamopHoil
Bydepurie pactBops», «unponus coneit. PH». | pabome
5 OKHCIIUTENBHO - JlaGopaTopHasi paGora Ne 5 Omuem no
BOCCTAHOBUTEJILHBIC «OKUCIUTETEHO- BOCCTAHOBUTEILHEIC pcakuun. /za60pam0pyozj
peaxiuu. DJIeKTpoXuMudeckue | ['aIbBaHMYECKHIA JIIEMEHT. pabome, T
CBOICTBa PacTBOPOB
6 Xumuss  sneMeHToB U ux JlaGopatopmasi padora Ne 6 Omuem no
COEIUHEHUI. Kommekcuble «OOImue cBoWcTBa MCTAJUIOB, HECMECTAJJIOB U UX /za60pam0pH0ﬁ
COCIMHEHUSA COETMHEHUID) pa60me
7 MeTto/bl aHaTM3a BEILIECTB JlabopaTopnass  paborta Ne7 Omuem no
«KadecTBeHHBIC pEaKI[UX HAa KAaTHOHBD nabopamopHou
pabome
JlabopaTopnass  pa0ora Ne8 Omuem no
«KauecTBeHHbBIE peakIlui Ha AaHUOHBI » nabopamopHou
pabome
JlaGopaTtopHasi  pabora Ne9 Omuyem no
«OmnpeaeneHne >KeCTKOCTH BOIBI 1abopamopHoil
pabome

3amura naboparopHoil pabotel (JIP), BeimosHenue kypcosoro npoekta (KII), kypcoBoit
pabotel (KP), pacuernHo-rpadmueckoro 3amanus (PI'3), mammcanme pedepara (P), acce (D),
kosutokBuyM (K), recruposanue (T) u 1.1.

[Ipyn wu3yyeHUH UCHUIUIMHBI MPUMEHSETCS JIIEKTPOHHOE OO0y4YeHHe, AUCTaHLHOHHBIE
obOpasoBartenbHbIe TexHOoJoruu B cooTBeTcTBHM ¢ DI'OC BO.

2.3.3 IlpumMepHasi TeMaTHKA KyPCOBBIX padoT (IMPOEKTOB)
Kypcosas paboTa He mpeycMOTpeHa Y4eOHBIM TIIAHOM

2.4. TlepeyeHb y4eOHO-METOIHYECKOT0 0OecneyeHus JJsi CAMOCTOSTEJIbHON PadoThl
00y4aroIuUXCcH M0 AUCHUIJINHE (MOYJII0)

Ne Bux CPC

Ilepedyenp yueOHO-METOAMYECKOTO 0OECTICUEeHUS] TUCITUILINHEI T10
BBITIOJTHEHHUIO CAMOCTOSITEIIBHON PabOThI

1 |Odopmiienne 1ab0paTOPHBIX PabOT

Kyznenosa C.JI., Cropoxenko T.I1../ JlabopaTopHblii mpakTHKYM (151
cTymeHToB 1 Kypca reonorudeckoro hakyabTeTa Mo CeHHalbHOCTH:
21.05.03 - «TeXHOOTHS TeONIOrHIecKOi passenku»), Kyol'V, r
Kpacuonap, 2016r. 88 ¢

2 |CamocTosTenbHOE H3YUCHUE
TEOPETUYECKOr0 MaTepraa

Cenbdpman, M. U. Xumus : yuebnux / M. U. Tensdman, B. I1. IOctpatos.
— 4-e u3n. — Cankr-IlerepOypr : Jlaus, 2022. — 480 ¢. — ISBN 978-5-
8114-0200-7. — Tekct : anekTpoHHbIN // JIaHb : 3IEeKTPOHHO-
OHOIMOTEYHAs CUCTEMA.

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

[Ipecc, 1. A. OcHoBEI 00t xumun : yaebrnoe mocodue / M. A. Tlpecc. —
2-¢ u3n., nepepad. — Cankr-IlerepOypr : Jlaub, 2022. — 496 ¢. — ISBN
978-5-8114-1203-7. — TekcT : 5IeKTpOHHBI // JIaHb : 31eKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/210965

3 |CamocTosaTenbsHOe peHuICHUC 3a1a4

COOpHHUK TECTOB M 3a1a4 10 KypCy XUMHH : yaeOHoe mocodue / E. A.

AmnanpeBa, A. B. BanpkoB, M. A. I'maronesa [u np.]. — Mocksa : HUAY



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

MU®U, 2014. — 144 c. — ISBN 978-5-7262-1960-8. — Tekcr :
9eKTPOHHEIH // JIaHb : 511eKTpOHHO-01OIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/103243

O6mas xumus. Teopus U 3a7aun : yaeOHOe mocobue s By30B / H. B.
Koporun, H. B. Kynemos, O. H. ['onuapyk [u ap.] ; mox penakiueit H. B.
Kopoeuna, H. B. Kynemosa. — 5-¢ u3 ., ctep. — Cankr-IleTepOypr :
Jlanp, 2021. — 492 c. — ISBN 978-5-8114-7334-2. — Teker :
27eKTpOoHHbIHN // JIaHb : 311eKTpoHHO0-0nbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/158949

4 |TloaroroBka K TeKyeMy KOHTpoto | [ToAroToBKa K TEKYIIEMY KOHTPOITIO, MPOMEKYTOUHON U IOCYIapCTBEHHOM
UTOrOBOIT arTectannu: Metoanueckue ykaszanus / B.B. Munenkosa, A.B
MawmonoBa, A.B. Konosanora. — Kpacnogap: Kybanckwuii roc. ya-t, 2018
MeTtonuueckue PEKOMEHAAIMM K  OpraHu3alMd  ayIuTOPHOH U
BHEAYJIUTOPHOMN (CaMOCTOSITEIILHON) pabOThI CTYJCHTOB: METOAMYCCKHUEC
ykazanus / coct. T.I1. Cropoxenko, I1.B. [Tounnok, A.B. Becrianos, H.B.
Jloza - KpacHonap: Kybanckuii roc.yH-T, 2018, 89¢.

Y4eOHO-MEeTOMYECKHE MaTEPUATBI JIsI CAMOCTOATEIBLHON pabOThl 00YJAIOITUXCS U3 YUCITa
WHBAINAJOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 310poBbsi (OB3) mpemocraisiroTcs B
(dhopMax, aJaNTHPOBAHHBIX K OTPAHWYCHUSAM KX 3JI0POBbS H BOCIIPUATHS HHPOPMAITIH:

J171st TUTT ¢ HAPYIICHUSIMU 3PCHUS:

— B IIe4aTHOH (popMe yBETMUEHHBIM MIPUPTOM,

— B (popMe IEKTPOHHOTO JJOKYMEHTA,

— B (hopme ayauoaiina,

— B mevaTtHO# ¢opme Ha s3bike bpaiis.

Jljig 11 ¢ HAapyILIEHUSIMU CITyXa:

— B reyaTHo# dopme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jjis 11 ¢ HapyIIeHUsIMU ONIOPHO-JBUTATEIBHOTO annapara:

— B reyaTHo# dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B ¢opMme ayauodaiina.

JlaHHbBIN TepedeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOT UM, IPUMeHsIeMble IPH OCBOCHUH THCIHILINHBI
(MoxyJis)

O6paSOBaTCJ'ILHI>IC TCXHOJIOTUHU: MCTOL HpO6J’IeMHOl"O H3JI0OKCHUA MaTCpualad, Kak
JICKTOPOM, TaK MU CTyACHTaMH; CaAMOCTOATCIBHOC YTCHHUC CTYACHTAMH y‘{e6HO'MCTOHI/I‘leCKOﬁ u
CHp&BO‘IHOfI JIMTCPATYPHI U HOCJ'ICI[YIOH_ICI‘/'I CBO60I[HOI>1 AUCKYCCHUH 10 OCBOCHHOMY UMH MAaTCpHally,
HUCIIOJIB30BAaHUC, HIUIIOCTPATUBHBIX BHUACOMATCPHUAIIOB C IIOMOIIBIO MYHBTHMGHHﬁHOFO
O60py,[[OBaHI/IH, TEXHOJIOTUHN JIMYHOCTHO-OPUCHTUPOBAHHOTO O6y‘{eHI/I$I, MO3BOJAOIIUC CO3aaBaTh
HHAUBUAYAJIbHBIC O6paSOBaTCJ'ILHLIe TCXHOJIOTHH.

HCPGIII/ICJIGHHBIC O6paSOBaTCJ'ILHLIe TCXHOJIOTUH PCAIN3YIOTCH:

- npu YTCHHUH JCKIIMH C HCIIOJIb30BAHUEM MYHBTHMGHHﬁHLIX Hpe3eHTaI.IPII>i u
ACMOHCTPAIITUOHHOTO3KCIICPUMECHTA,

- npu JIHAJI0TOBOM (l)OpMe MMPOBCACHUA JICKIHUOHHBIX 3aHATHH C HCIOJBb30BaHHEM 3JIEMEHTOB
MMPaKTUYCCKUX 3aHHTHf/'I, IMOCTaHOBKOM M PCHICHUCM HpO6HCMHBIX N CUTYAllUOHHBIX 3anaH1/1171;- npu
MMPpOBCACHUUN J'Ia60paTOpHLIX pa60T BKIIOYAaromiux T. .IIY6OKYIO CaMOCTOATCIIbHYIO Hpopa60TI<y
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https://e.lanbook.com/book/103243
https://e.lanbook.com/book/158949

TEOPETUYECKOT0 MaTepuaja, H3y4eHHe METOJUWKUA TpoBeleHHs paboTbl M  IUIAHUPOBAHUS
JKCIepUMEHTa. B HEKkoTophix  1abOpaTOpHBIX  paboTax  MPUCYTCTBYIOT — SJIEMEHTHI
MCCIIEI0BATENILCKOM pabOoTHI.

Ymenue nexyuil 10 NaHHOU AUCLUIUIMHE PEKOMEHAYETCS NPOBOJAUTH C UCIOJIB30BAHUEM
MYJIbTUMEUHHBIX MPE3EHTALNN U IEMOHCTPALMOHHOTO SKCIIEPUMEHTA.

Mynomumeoutinas npezenmayusi, TO3BOJISET MPENONABATENIO YETKO CTPYKTYpHUPOBATH
MaTepHuall JEKIIUH, SJKOHOMHUTh BPeMs, 3aTpadyrBaeMoe Ha N300paKEeHHE C HCIOJIB30BAHUEM Mella U
JOCKHU CXeM, Hamucanue opMyIl U IPYTHX CIOKHBIX 0OBEKTOB, YTO IA€T BOBMOKHOCTh YBEJIINYHUTh
o0beM m3maraemMoro Marepuana. Kpome TOro, mpe3eHTanusi MO3BOJSIET OYEHb XOPOIIO
WJLTIOCTPUPOBATH JIEKIUIO HE TOJIBKO CXEMaMH M PUCYHKaMHU, KOTOPBIE €CTh B YUE€OHBIX MTOCOOHSIX,
HO ¥ TIOJIHONBETHBIMHU (POTOTpaPUIMHU, PUCYHKAMU, IOPTPETAMHU YUCHBIX U T.J. MynbTUMeaniHAS
MIPE3CHTAIMs TTO3BOJISIET OTOOPa3UTh (PU3MUYECKHE W XUMHUYECKHE IPOLECCHl B JWHAMHKE, YTO
MO3BOJISIET ~ 3HAYUTENHHO  YIYYINIUTh BOCHpPUSATHE MaTepuana cryaeHTamu. CryneHTaMm
MPEOCTABIISIETCS BOBMOYKHOCTh KOITUPOBAHHS TPE3EHTANUN JUTS BBITOJHEHHSI CaMOCTOSATEIFHON
paboThI, TOATOTOBKH K TEKYIIEMY, TPOMEKYTOYHOMY U UTOTOBOMY KOHTPOJIIO (9K3aMeHY).

Jemoncmpayuonnslit Xumuueckuii IKCHEPUMEHm OTHOCUTCS K CIIOBECHO-HATJISIHBIM
MeTogaM OOy4YeHHsT W TMPOBOJAWTCS TPH YTEHUH JIEKIUH, a TakKe MPOBEACHUHU JabOpaTOPHBIX
3aHATUI TIpernojaBareieM, JTa0OPaHTOM HIIM, B HEKOTOPBIX CIydasx, OJHHM WJIH HECKOJIbKUMHU
CTyIEHTaMH. JIeMOHCTpAIMOHHBIH AKCIEPUMEHT MPOBOIUTCS B COOTBETCTBHH C Y4eOHOH
IporpaMMoOil MO KOHKPETHBIM pazfenaMm (MOAYJSM) JWUCHUIUIMHBL  JleMOHCTpamnOHHBIH
AKCTIEPUMEHT TI03BOJISIET TpenojaBareiio cHopMUpOBaTh MHTEpPEC K TPEAMETY y CTYACHTOB,
00yYHTh WX BBITIOIHSTH OTPE/ICTICHHBIE OTIEPAIINY C BEIIECTBOM, IIPUEMaM TEXHHUKH JIAO0OPaTOPHOTO
OKCTIEpPUMEHTA. J[eMOHCTPAIMOHHBIN OJKCIIEPUMEHTa - HCTOYHHK TPHOOPETAEMBIX CTYICHTOB
3HaHWH, HABBIKOB, YMEHHUH; CPEICTBO MPEAYNPEKIACHUS OMMUOOK U 3a0MyKIEHUU, KOPPEKIIUH
3HaHUH, Cnoco0 TMpPOBEPKHM HCTHMHHOCTU BBIABUIa€MbIX THUIOTE3, pEIIEHUs Yy4eOHBIX U
uccienoBaTenbckux — npobinemM. K OCHOBHBIM  TpeOOBaHHUSAM,  NPEABABISEMBIM K
JEMOHCTPAIIMOHHOMY 3KCIIEPUMEHTY, CIEAYEeT OTHECTH: HAaIJIAHOCTb; MPOCTOTA; OE30MaCHOCTH;
Ha/IeKHOCTh; HEOOXOJUMOCTh OOBSICHEHNS SKCIIEpUMEHTA. JIF000M ONBIT JOJKEH COMPOBOXKAATHCS
KOMMEHTapHUsMHU IpernojaBaTens. Bo3Hukaromue nay3sl MOXKHO HCIOJIb30BaTh Il OpraHU3alluu
JMajgora co CTYACHTaMH, BBIACHEHMs YCIOBMHA IPOBEJEHMUS OSKCIEPUMEHTa U IPU3HAKOB
XUMUYECKUX peakiuil. HeoOxoarMa noctaHOBKA LENIN OMNbITA - YIS YEro MPOBOJUTCS OIBIT, YTO
HE00X0/AMMO HOHATH B pe3ysibTaTe HaOMOIeHUH 3a skcnepuMeHToM. Cienyer onucarb npudop, B
KOTOPOM IIPOBOJUTCS OIBIT, YCIOBHH, B KOTOPBIX OH IPOBOJUTCS; [JaTh XapaKTEPUCTUKY
peaktuBaM. HeoOxoauMo opraHuzoBaTh HaONIOJEHUS 33 ONBITOM CTYAEHTaMM JJsl BBISABIICHHS
IIPU3HAKOB pEaKkUM M MPOBEIEHHs aHalu3a M MOMOYb CTYJICHTaM CJellaTh COOTBETCTBYIOIUE
BBIBOJIbl U TeOpeTHueckoe o0ocHoBaHue. [Ipu paboTe B MaJO4YMCICHHBIX IPyIIax 1eaecooopasHo
HCIOJIb30BATh AUANOTOBYIO (POPMY IPOBEICHUS
JIEKIIMOHHBIX 3aHATUM C MCIIOJB30BAaHMEM 3JIEMEHTOB IMPAKTHMUECKUX 3aHATHUH, MMOCTAaHOBKOW U
peleHreM IpoOJeMHbBIX U CUTYAl[MOHHBIX 3aJaHUH U T.[.

IlIpu npoeedenuu nadopamopnozo npakmukyma HEOOXOIUMO CO3/aThb YCIOBUS JUIS
MaKCUMAaJIbHO CaMOCTOSATEIBHOTO BBIIOJIHEHHUS CTyAE€HTaMM JlabopaTopHbIX padot. IlosTtomy npu
MIPOBEAECHUH J1a0OPATOPHOTO 3aHATHUS MPENOAABATENO0 PEKOMEHIYETCS:

1. TIpoBenenue skcrpecc-onpoca (B YCTHOW MM TECTOBOM (popMe) MO TEOPETHUECKOMY
MaTepHaly, He0OX0IMMOMY JJIsl BBIIIOJIHEHHS paOOTHI (C OLIEHKOM).

2. IlpoBepka MjaaHOB BBINOJHEHUS JJAOOPATOPHBIX pabOT, MOATOTOBIEHHBIX CTYJEHTOMB
paMKax caMOCTOSITETIbHON pabOThI (COLIEHKOM).

3. OueHnka paboThI CTY/I€HTA B JIAOOPATOPHHU U TIOTY4EHHBIX UMPE3YIbTaTOB(C OLIEHKOM ).

4. IlpoBepka oTueTa O BBIIIOJHEHHOW JabopaTopHO# pabdoTe (c oneHkoi). JlabopaTopHble
3aHATUS (pabOThI) MPOBOAATCS TOCIE U3YUEHUS ONPENeNICHHOTO pasaena (Moayist). ITO 3aHATHS,
KOHTPOJIUPYIOLIIME 3HAHMS, YMEHUs M HaBbIKU. JIo0as naboparopHas paboTa JOJDKHA BKIIOYATh
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rIIyOOKYI0 CaMOCTOSATENIBHYIO TPOPAa0dOTKY TEOPETUYECKOr0 Marepuaia, H3y4eHHE METOJIUK
MPOBEACHUS M TUIAHUPOBAHHE SKCIEPUMEHTA, OCBOCHHE HM3MEPHUTENIbHBIX CPEICTB, 00pabOTKy H
UHTEPIIPETALIMIO 3KCIEPUMEHTAIBHBIX JaHHbIX. IIpu 3TOM wyacTh pabOT MOXKET HE HOCUTH
00s13aTeNIbHBIA XapaKTep, a BBIMOJHATHCS B PaMKaxX CaMOCTOSTEIbHON paboThl MO Kypcy. B psa
paboT 1enecooOpasHo BKIIOYHMTH pas3felbl C JOTIOJHUTEIBHBIMH DJIEMEHTAMHU HAYYHBIX
WCCIIEIOBAaHUH, KOTOPBIE MOTPEOYIOT YrITyOJICHHOM CaMOCTOATENHLHOM MPOPAOOTKH TEOPETHYECKOTO
Martepuaia. BeinogHenue 1abopaTopHbIX pabOT CTyI€HTaMU JIOJDKHO YAOBJIETBOPATH CIIEAYIOIIUM
TpeOOBaHUSAM:

. CTYACHTbl  JIOJDKHBl ~TOHHMMAaThb CyTb ONbITa (IKCIOEpPUMEHTa) U  3HAaTh
IIOCJIEJOBATEILHOCTD BBINOJIHEHNS OTIENIbHBIX ONlEpaLUi IO UHCTPYKLIUU;
cOOII0IaTh JO3UPOBKY PEAKTHBOB U MpaBHJIa pabOTHI C HUMH,
yMETb cOOMpaTh NPUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIIbHO paboTaTh C HUMU;

. HEYKOCHUTEIBHO BBIMOJIHATH IpaBHJIa TEXHUKM O€30MaCHOCTH IMPHU OOpallleHUU C
o0opynoBaHueM, NpuOOpaMu U peaKTUBAMU;

IPaMOTHO 0(OPMJISITH OTUET O MPOBEAEHHON dKCIIEPUMEHTANIbHOM padoTe.

[Ipu 3amure nabopatopHOi pabOTHI (cAaye OTYETa O €€ BBINOJHEHUHU) CTYIEHT JIOJIKEH
yMETb OOBACHATH 11U, 3a/1a4M, X0 IPOBECHUS pabOThl, €€ Pe3yNbTaThl, CACIaHHbIE BBIBOJIBI, a
TaK)kK€ OCHOBHbIE KOHCTPYKTUBHBIE OCOOEHHOCTH HUCIIOJIb3YEMOT0 000PYAOBAHMUSL.

B Hacrosimee BpeMs COBEpIIEHCTBOBAaHME XUMHYECKOIO HSKCIIEPUMEHTa, B OCHOBHOM,
3aKJIIOYaeTcsl B MOJEpPHHU3ALMU MPHOOPOB, almaparoB, co3JaHus o0OpynoBaHUS A pabOThI C
MaJbIMU KOJIMYECTBAMU M, K COXKAJIEHUIO, B MEHbIIEH CTENEHW OHO HalleJIeHO Ha pa3paboTKy
MPUHIIMIHNAIBHO HOBBIX XMMHUYECKHX OIBITOB, KOTOpBIE Jaidu Obl BO3MOKHOCTh MPHUMEHSTHh Ha
ypoKax mpoOJeMHble U HCCIeOBaTEIbCKUE (OPMBI OpraHu3alvu y4eOHON nesTenbHOCTH. B
nporecce MPOBENEHUS ONIBITOB CTYAEHTBHl PACHIMPSIOT CBOM MPEACTaBIECHUS O BEIIECTBAaX, UX
CBOMCTBaX, COBEPIICHCTBYIOT IPAKTUYECKUE YMEHHUS.

3anamua 6 aKMUGHLIX U UHMEPAKMUGHBIX HOopmax PEKOMEHAYETCS IMPOBOIAUTH C
UCIOJb30BAHUEM KOMIBIOTEPHBIX CHUMYJSALUI, MOCTAaHOBKM NPOOJIEMHBIX M CHTYallMOHHBIX
3agaHuil. [IpoBeneHue 3aHATHI B aKTUBHBIX U MHTEPAKTUBHBIX (POPMaX JOJDKHO OBITh HAlpaBJIEHO
Ha MHTEHCU(HKALUIO y4eOHOTO Ipoliecca, yBeIUUYEHNE JOCTYIIHOCTH 3HAHUHN, HABBIKOB U YMEHUI,
aHanu3 yuyeOHOM MH(popMalMM, TBOPUYECKUH HMOJIXOJ K YCBOEHHIO ydyeOHOro Marepuaia. B xoxe
IIPOBEACHUS 3aHATUM CTYAEHTBl JOJDKHBI Y4YUTbCA (OpPMYIMpPOBAaTh COOCTBEHHOE MHEHME,
IIPAaBUIIBHO BBIPAXKATh MBICIH, CTPOUThH JJOKA3aTEIbCTBA CBOCH TOUKU 3PEHUS, BECTH TUCKYCCHIO,
CIIyLIaTh IPYrOro YelloBeKa, yBa)KaTh albTEPHATUBHOE MHEHHE, YTO JJOJKHO (POPMUPOBAThH HABBIKH,
HeoOXoauMble OyayleMy CHElUaIuCcTy B MNpodeccHOHaIbHOW aAesTenbHOCTH. Peanuzanus
aKTHBHBIX U MHTEPAKTUBHBIX METOJIOB IIPU U3YYEHHH Kypca
«XUMUS» BO3MOXKHA Ha JIEKLIMOHHBIX U JJAOOPATOPHBIX 3aHATUSAX IIyTEM IIPOBEJCHUS
JMCKYCCHUM, HUCIOJIb30BaHUS KOMIIBIOTEPHBIX CUMYJIALUMN, IOArOTOBKE U 3alUTe pedepaTUBHBIX U
HCCIIeI0BAaTENLCKUX PadoOT.

Camocmoamenvhaa paboma - 5170 Hanboyee BaXHBIA MMyThb OCBOECHUS CTYAEHTaAaMH HOBBIX
3HaHUH, YMEHUI M HAaBBIKOB B OCBOEHUM AUCHUILUIMHBI. OOpa3zoBaTebHas 1I€]Ib CaMOCTOSITEIbHOM
palboThI - OCBOEHHE METOJ0B XMMHUYECKOW HAayKH, HIKCIIEPHUMEHTAIbHBIMU YMEHUSMH; YMEHUSAMU
paboTath ¢ yueOHOW M Hay4yHOU JIUTEPATypOl; MPOU3BOAUTH PACUEThI; MOJIB30BATHCS XUMUYECKUM
A3bIKOM. BocnurarenbHas 1ens - (QOpMHpPOBAHHE YEPT JIMYHOCTH CTYJEHTa, TPYAOJIIOOMS,
HAaCTOMYMBOCTH,  TOBapHMILECKOM  B3aumomnomouiy. PasBuBaromass  1enbp - pa3BUTHE
CaMOCTOSITEJIBHOCTH, WHTEIJIEKTYallbHBIX YMEHMI, YMEHHME aHAJIM3UPOBATh SIBICHHUS U JI€NATh
BbIBOJIbl. CaMocTosiTeNbHAsE paboTa MOXKET OBbITh MCTOYHMKOM 3HAHMHM, COCOOOM UX NMPOBEPKH,
COBEPUICHCTBOBAHMSA M 3aKpEIUICHUS 3HAHWW, YMEHUH W HaBBIKOB. OTOT BHJ AEATEIBHOCTU
CTYIEHTOB (opMHpYeTcs IOJA KOHTposeM ImpenojaBatens. [Ipu opranuzanuu BHeEayIUTOPHOMH
CaMOCTOSITEJIbHOW padOThl 1O JUCHUIUIMHE IIPENoJIaBaTeNli0 PEKOMEHAYETCsl HCIOJb30BaTh
cienyomue GopMBbI:
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. BBITIOJTHEHUE JOMAIIHUX 331aHUi pa3HOOOpPA3HOTO XapakTepa. JTO - pelieHue 3a1ay;
noa00p M M3y4YEeHUE JIMTEPATYPHBIX MCTOYHUKOB; MOAO0pP HMIUIIOCTPATHBHOTO U OIHUCATEIHHOTO
MaTtepuaia o oTAeIbHBIM pa3jesiaM Kypca B cetu MHTepHer;

. BBIIIOJIHEHUE WHJWBUYalbHBIX 33JaHUN, HAIIPABJIECHHBIX HA PAa3BUTUE y CTYJCHTOB
CaMOCTOSITEJIBHOCTY M MHULMATUBBL. MHIMBUAYaJIbHOE 33aJJaHUE MOJKET I0JIy4aThb KaK KaKJbli
CTYIEHT, TaK ¥ YacCTh CTYJ€HTOB TPYIIIIHI.

B aktuBHOIT (hopMe BEITIOHSIETCS 00CyKIeHHE T1ab0opaTopHBIX (JIP) 1 KOHTPOIBHBIX padboT
( KP).

OO1uM BEKTOPOM H3MEHEHHUS] TEXHOJIOTUH OOy4eHHs JOJDKHBI CTaThb AKTUBU3ALIMS
CTYICHTA, TOBBIIIEHUE YPOBHS €ro MOTHBAIlMM M OTBETCTBEHHOCTH 3a KAauye€CTBO OCBOCHMSI
00pa3oBaTebHON MTPOTPaMMBbI

B mpouecce nmpoBeneHHs JIEKIMOHHBIX 3aHATHH M Ja00paTOpHBIX pabOT MPaKTUKYETCs
IIMPOKOE HCIOJIb30BAaHUE COBPEMEHHBIX TEXHUYECKUX CpEeICTB (MPOEKTOpPbI, HNHTEPAKTUBHBIE
nocku, UuTtepuer). C ucnonb3oBanueMm MHTepHeTa ocyiecTBisieTcss AOCTyNn K 0a3aM JIaHHBIX,
MH(}OPMAaLMOHHO-CIIPABOYHBIM U IOUCKOBBIM CUCTEMAM

JUia nui ¢ OorpaHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0pPOBbSI IPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTAllMM C UCTIOIb30BAaHUEM JIEKTPOHHON MOYTHI.

AnantuBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE MTPH U3YYEHUH JUCLMILIUHBI —
Ul JMIl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH  3JI0POBbSl MPEAYCMOTpPEHA OpraHU3alus
KOHCYJIbTAIMH C HCTIOIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4.01eHo4YHbIe cpecTBA IS TeKYIero KOHTPOJIsl yCIeBaeMoCTH U MPOMeKyTOYHOI
aTTecTaluu

O1neHOYHBIE CpEICTBa NpPEIHA3HAYCHBI Ui KOHTPOJS M OLEHKH 00pa3oBaTelbHBIX
JOCTIKEHUH 00yJaroIuXcsi, OCBOMBIINX IPOTPAMMY YUEOHOM JAUCIUITITHHBI «XAMUS).

O1cHOYHBIE CpE/ICTBA BKIIIOYACT KOHTPOJBHBIC MaTepHaibl JJIs MPOBEACHUS TEKYIIero
KOHTPOJIsA B (hOpME TECTOBBIX 3aJaHUH, TA0OPATOPHBIX pabOT, KOHTPOJIHHBIX pabOT, KOHTPOJIHHBIX
BOTIPOCOB ¥ MPOMEKYTOUHOI aTTecTAaluu B (popMe BOMIPOCOB K IK3aMEHY.

CTpyKTYpa OLlEeHOYHBIX CPEICTB IS TEKYIIel ¥ MPOMeKYTOYHOM aTTeCTAlMU

Kon 1 HaumeHoBaHME HammMenoBaHue OIIEHOYHOT'O CPECTBA
Ne Pe3ynbraTel 00y4ueHus >
i HHIUKATOpa (8 cootseTcTBRK C 1L, 1.4) Texymmit IIpomexyrounas
(B coorBercTBUM C 11. 1.4) KOHTPOJIb aTTecTanus
HOIIK-3.1. Bnanmeer | 3HaeT  OCHOBHBIC  3aKOHBI  XMMHH, | Bonpocsi 0na Bonpocwi k
OCHOBHBIMH TIOJIO>KEHUSIMH 3aKOHOMEPHOCTH MPOTEKAHUsSI | YCMHO20 onpoca 9K3AMEHY
(hyHIaMEeHTaTBHBIX XUMUYECKHUX MIPOLIECCOB, MeTonbl | no meme, JIP
eCTECTBEHHBIX HayK u aHaJIn3a XUMHNYCCKHX BCIICCTB,
HaYYHBIX TEOPHiL. XHMHYECKHX TPOLECCOB M HAYIHBIX
HICCIIEIOBAHINA
YMeeT mpoBOIUTH PacyeThl IO OCHOBHBIM | Bonpocwel 0i4 Bonpocwv k
3aKOHaM XUMUH, TIOJB30BATECS | YCIMHO20 Onpocd IK3AMEHY
1 XUMHUYECKOH CHMBOJIMKOH; | no meme,
KOJIMYECTBEHHO  OMUCaTh  mpoueccel, | JIP,
COIMPOBOXKAAIOIINECS n3menenueM | KP,
(hM3MIECKOro COCTOSHUA U XUMHYecKoro | 1
cocTaBa B  CHCTEMaxX  pPa3IUIHON
CIIO)KHOCTH;, TIPUMEHSTh
COBpPEMEHHBIE HayYHEIC METOJIBI
TTO3HAHWUS TIPUPOJIBI U BIaJICHUE MU Ha
YpOBHE, HEOOXOAMMOM ISl pEIICHHS
po¢eCCHOHATBHBIX 3a/1a4
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Brnameer criocoOHOCTBIO BHEPSITH Bonpocwt ons
JOCTIDKCHHS XUMUH TIPH PEIICHUH YCMHO20 0npoca
npoeCCHOHANBHBIX 33]1a4; no meme
CIIOCOOHOCTBIO MPUHUMATH TPAMOTHBIE,
Hay4YHO 00OCHOBaHHBIE
npoecCHOHATIBHBIC PEIICHHUS

NOIIK-3.2. [Ipumensier | 3HaeT HOPMBI TEXHUKH Oe3omacHocTH, | JIP Bonpocut k
OCHOBHBIE TIOJIOKEHHSI | METOAOJIOTHIO XUMHH, (pu3udeckue u | T IK3AMEHY
(yHIaMEeHTaIbHBIX XMMHUYECKHE CBOIiCcTBa BEILIECTB,
€CTECTBEHHBIX ~ HayK W | BO3MOXXHBIC pHCKH, OCHOBBI
Hay4YHBIX  TEOPHUH  TIPH | XUMHUYECKOTO JKCIIEpUMEHTa,
MPOBEACHUH  paboT IO | CTAaHIAPTHBIE METOIUKH XUMHYECKUX
U3y4ECHUIO U | UccleloBaHuN
BOCIPOU3BO/ICTBY YMeeT NpuMeHsTh 3HaHUS Bonpocut 0ns Bonpocwi k
MHUHEPAILHO-CHIPbEBOH 0a3bl | (yHJaMEHTAIBHBIX Pa3/IeNIoB XUMHH ISl | YCMHO20 ONpoca 9K3AMEHY
OIMCaHMs TPOIECCOB U SIBIICHUM, no meme
MPOKUCXOIAIIUXB MPUPOJIC; O€30MacHO JIP,

MOJIb30BATHCS XUMHIECKUMH
peaKkTHBAMHU U XUMHYECKUM
000pyI0BaHNEM; TIPOBOIUTH
OKCIICPUMECHTAJIbHBIC UCCIICIOBAHUA U
AHAJIM3UPOBATH pe3yJ'lI)TaT])I; MPUMEHATH
HOHy‘ICHHLIe 3HAHUI 110 XUMUU UIA
petieHus npo)eCCHOHANTBHBIX 3a/1a4

Brnaneer HaBbIKaMu paOOTHI B JIP
XUMHYECKOH 1abopaTopuu 1
TEXHOJIOTUUECKUX YCIOBUSX, C
XUMUYECKUMH PEaKTUBAMU U
XUMHYECKUM 000pYIOBaHHEM;
METOJaMH XMMUYECKOr0 aHaJIN3a
OKpYXarouleu cpeibl AJis BbIIBICHUS €€
BO3MOXHOCTEH M PECYPCOB C LENBIO X
HCIIOJIB30BaHMS B paMKax
npoheccroHAILHOM AeSTeNbHOCTH

TunoBbie KOHTPOJIbHBIE 32/IaHUS WM HHbIE MaTepUAaJIbl, He00X0AMMBbIe /1JIsl OLlEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA JeSITEJIbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI
¢dopmMupoBaHUs KOMIIETEHIIUI B MPoLecce 0CBOEHHUsI 00Pa30BaTeJIbHOM NMPOrpaMMbl

Texyiuit KOHTPOJIb OCYIIECTBIISIETCS B YCTHON U MUCbMEHHOH opMe B Ipolecce
MIPOBEICHUS JIEKIIMOHHBIX 3aHATHH U TaO0PATOPHBIX padOT, MPH BBHITIOJIHEHUU KOHTPOJIBHBIX PabOT

IIpuMepHBbIii NepeYeHb KOHTPOJIbHBIX BOIPOCOB MO OT/AeJIbHBIM TeMaM JHCHHIIINHBI
Tema 1: Bgeoenue. OcHog Hvle 3akoHbl xumuu. Kiaccol neopeanuueckux coeouneruti

. HpeI[MeT U 00BEKT HU3YyUCHUSA XUMUU.
. Hepe‘II/ICHI/ITe OCHOBHBIC 3aKOHBI XMMHNHU

3. HazoBurte knaccel HCOPraHUu4CCKUX COCJIMHEHUH .

ok wn

Tema 2: Cmpoenue amoma u XuMU4eckas cessb.
KBanToBo-mMexanndeckas MOJellb CTpOeHHs aToMa.6.KBaHTOBbIE uncIa MX (PUIUIECKHIA
CMBICII.
Atommnsie S, p, d, f-opbOutanm.
[TpuHIMMBI 3aTI0THEHHE YIEKTPOHAMHU aTOMHBIX OpOuTaen
.CopmynupyiiTe nepuoanIecKuii 3aKOH.
Crpoenue nepuoauyeckas cucrema snemeHtoB [[.M. Menneneesa.
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[Iepeuncnure TUIIBI XUMUYECKOU CBSI3H.
[Tonsitue o metoge BC u MO.

Tema 3 : Dnepeemura XumMu4eckux npoyeccos. Xumuueckas mepmoouHamuKa u Xummuieckoe
pasHosecue

UYro Takoe TepMOAMHAMUYECKasi cucTteMa?

HazoBure Tumsl TepMOIMHAMUYECKUX CUCTEM.

[lepeuncnure QyHKIUH COCTOSHHSL.

Uro Takoe cTaHAApTHBIE TEPMOJMHAMHYECKHUE MapamMeTpbl 00pa30BaHuUs BEIIECTB?
OOBsICHUTH BO3MOJKEH JI BEUHBIN JIBUTATEIIb.

Kakue peakiuu Ha3bIBalOTCSA 3K30TEPMHUUECKHUE U IHJIOTEPMUYECKUE?

Kak onpenienuts BO3MOKHOCTh MPOTEKAHUSI XUMUUECKON peakiuu’?

Tema 4: Xumuueckas kunemuxa. Kamanus.

Kakue paxkTopsl BIUSIOT Ha CKOPOCTh XUMUYECKON peakiuu?

[Touemy noporocrosiye KaTaau3aTopbl HCHOIb3YIOT B TEXHOJOTHYECKUX MPOIIECCAXU
SKOHOMUKH TIPEANPUITHIA

Kaxk ncnonb3yro [Tpunnun Jle-IllaTtense 115 cMeneHns paBHOBECHBIX TPOLIECCOB BCTOPOHY
BBIXOJa TPOAYyKTa?

Tema 5 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax 21eKmpoaumos.
[IpuBennTe mpUMepbl TUCHIEPCHBIX CHCTEM.

OnuimmuTe CBOMCTBA PacTBOPOB.

N3 kakux craauii COCTOMT MPOLIECC PACTBOPEHUSI.

Kakue hakTopbl BAUSIIOT Ha IMPOIIECC PACTBOPEHUS?

. UeMm OoTIMYaIOTCA UICATBHBIE PACTBOPHI OT PEATTBHBIX?

10 Kaxkue BemecTBa OTHOCSTCS K DJIEKTPOJIUTAM?
11. [Touemy JIEKTPOIUTHI TPOBOISAT TOK?

9. UeM cusbHBIE 3JIEKTPOJIUTHI OTIIMYAIOTCS OT CIA0bIX?

10. Iloyemy KOHCTaHTa JUCCOIMAIIMM HE MPUMEHUMA K CHUJIBHBIM JJIEKTPOJIUTAM?
11. Tlouemy ¢u3. pacTBOpbl 3aMep3aroT IIpH 00JIee HU3KOU TemIiepaType?

o w

Tema 6 : Xumusi komniekchvix coeounenuii. Komnnexcoobpazosanue 6 pacmeopax.
1. Crpoenue 1 HOMEHKJIATypa KOMIUIEKCHBIX COCMHCHUI 0-3JIeMEHTOB..

2. Xumuueckas CBA3b B KOMIUIEKCHBIX COEIMHEHUH.

3. Meton BC o reomeTpun ¥ MarHMUTHBIX CBOMCTBAX KOMILJIEKCHBIX COSAMHEHU.
4. OO0mias xapaKTepUCTUKa KOOPANHAIIMOHHBIX COSAMHEHUH.

5. PaccMoTpeTh cTpoeHne reMorio0nHa KpoBU

6. Kak ompenenuTs MarHuTHbIE CBOMCTBA KOMIUIEKCOB?

Tema 7: OkucaumenvbHo-60cCMaHO8UMENbHbIE PEAKYUU, UX PONb 8 NPUPOOe.
DnekmpoxumuvecKkue npoyeccwl.
Kak paccuntaTh BO3MOXXHOCTH ITpoTekanuss OBP?

Kak co3naTe ralbBAHMYECKHM 2JIEMEHT, UMesl OJIUH BUJ MeTaia?
IToueM Henb3s NOMYYUTh aKTUBHBIE METAJUIBI U3 BOJAHBIX PACTBOPOB AIEKTPOJIUTHYECKUM
nyrem?

Tema 8: O630p ceoticma 21eMeHmMOo8 U UX BANHCHEUUUX COCOUHEHULL.
1.I[Touemy meTamibl OnectsT?
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[ToueMy MeTasuibl IPOBOJAAT TOK, @ HEMETAJIbI - HET?
I'ne B nepuoanueckoit cucteme snementon J[.M. MenaeneeBa HaXoasaTCsl METAJLIIbl MHEMETAILIIBI?
Kaxkue BemiecTBa OTHOCSTCS K MakKpO- U MUKpO3JeMeHTaM?
Kakne meramibsl Ha3bIBAIOT METAJJIAMH KU3HU?
[ToyueMy KOMIUIEKCHBIE COJIM I 3JIEMEHTOB SIPKOOKpAIICHHBIE?

Tema 9. Memoow ananuza éeujecms

YeMm XuUMUUECKHE METOJAbI aHAJIM3a OTJIMYAIOTCA OT (1)I/I3I/IUICCKI/IX n (1)I/I3I/IKO-XI/IMI/ILIGCKI/IX?

I[pumepHbie OMiIETHI K KOHTPOJbHBIM padoram
Teml: Ocnosnvie nonamus u 3axonvl xumuu. Kiaccel Heopeanuyeckux coeOuHeHuil
1. BsiunciuTh MOJSIpHYIO Maccy rasa, ecau Macca 280 mi ero nipu temmneparype 21 °C u
naBnernu 2.026-107 11a papHa 0,65 T.
2. Brrumcnure MOJSPHYIO Maccy SKBHBaJIeHTa MeTaiuia, ecin 0,2 T ero BEITECHIIIH U3
KHCIOTHI 78 MJ1 Bojopoia, m3mepernHoro nipu 17 °C u nasnennn 98642 Ila.
3. T'nme conmeprxutcs 6osbie Moseky: B 1 1 xiopa mpu 23 °C u gaBienuun 98 500 I1a wm B 1
1 okcupa yrirepona mpu 55 °C u nasnennn 10 600 ITa?

Tema 4 : Pacmeopul. Peakyuu 6 600ubix pacmeopax

1. B Boae maccoii 200 r pactBopuiu costb Maccoit 20 r. OnpeneuTh MacCOBYIO JIOJTIO
BEI[ECTBA COJIM B PACTBOPE, MIPUHSB INIOTHOCTH BOJBI paBHOM 1r/miL.

2. OrmpenenuTh Maccy BOJbI, KOTOPYIO HE0OX0auMo pubaBuTh K 220 r. pacTBOpa KUCIOTHI C
MaccoBoit foieit 80%, uroOsr nomyunts 60% pacTBop.

3. Haiitu maccy meanoro kynmopoca CuSOs*5H> O HeoOxoaumyro ajist mpurotoBiaeHust 1 i
pactBopa , coaepxariero 10% 6e3BoaHo# comu. [ImoTHOCTE 10% pactBopa 1,084 r/mur.

4. JHns meirpanuzanuu 60 M HoSO4 norpedoBanock nodasuts 20 mur 0,3 H menmoun KOH.
Onpenenuth MoJIIpHOCTH pacTBopa HoSO4,

IIpumepHbIil MepeyeHb Ja0OPATOPHBLIX PadOT MO OTAEJbHBIM TeMaM M CIHUIINHBI
Jlabopamopnas paboma— >TO BaXHBIH 3JEMEHT ydeOHoOro mpoiecca. MiMeHHo Ha

TaKHX 3aHATHUAX CTYACHTHI IIOJIYYAaIOT IIPAKTUYCCKUE YMCHHA U HABBIKA pa6OTLI C an6opaMH,

ydyaTrcsa CaMOCTOATCIIBHO IPOBOAUTH OIIBITBI W ACJIIaTh COOTBETCTBYIOIIME BBIBOJABI IIO HX

pe3yiibTartam, 4TO0, HECOMHCHHO, 6yz[eT CIoCco0OCTBOBATh JydmieMy YCBOCHUIO U 3aKPCIIJICHUIO.

Pesynprarel mabopaTopHbIX padboT oQGOpPMISIOTCS B OTYETHl IO J1IA0OpPaTOPHBIM
npaktukymaMm. Otder 1o jgabopaTopHOM  paboTe  COACPKUT TEOPETUUYECKYI0 U
SKCIEPUMEHTANIbHYIO 4YacTb. B TeopeTHueckoil 4acTu H3/1araloTcs TEOPETUUYECKUE OCHOBBI
U3y4aeMbIX XHUMHYECKUX MPOLECCOB. B aKcrepMMEeHTaTbHOM 4YacTH MPUBOAUTCA IIElib,
Ha3BaHWE M METOJIMKA BBHIMIOJHEHHUS XUMHUYECKOTo omnbITa. [Ipn HeoOX0aUMOCTH MPUBOASTCS

pvaéTBI n COCTaBJIANOTCA YPAaBHCHUSA XHUMHUYCCKUX peaKHHﬁ. B koHie kaxaoro omnbiTa

(hopMynupyeTcs BBIBO/I.

Kpumepuu oyenusanus omuemog no 1a6opamopHulm padbomam:

— OIICHKa “3a4TEHO”’ BBICTABIISICTCS CTYACHTY, €CJIM OH NpPaBUJIbH O NPUMCHICT

TCOPECTHYCCKUC  IIOJIOKCHHUA KypCa IHpHU PCIICHHUU  IMPAKTHYCCKHUX  BOIIPOCOB, BJAACCT

HEO0OXOIMMBIMH HaBBIKAMH U IPUEMAMH WX BHITIOJTHEHHUS;
— OlLlICHKa ‘“‘H€ 3auTeHO’  BBICTABISIETCS CTYIEHTY, €CJIM OH HE€ 3Haer
3HAYUTENbHOW YacTU MPOTrpaMMHOTO MaTepuala, B JJabOpaTOPHOM MPAKTUKYME JTOIMyCKaeT

CYIICCTBCHHBIC OH_II/I6KI/I, 3aTPYAHACTCA OOBSICHUTE paCuYCTHYO YacThb, 000CHOBAaTh BO3MOXKHOCTB
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€e peajau3alyy, a TakKe HEyBEPEHHO, C OOJIBIIMMU 3aTPYTHEHUSIMU BBITIOJIHSIET 3aJaHUsT UITU
HE CIPABJISIETCSA C HUMU CaMOCTOSITEIBHO.

Jlabopamopnasn paboma Ne. 1. Ocnosnvie K1accvl HeOpP2AHUYECKUX COeOUHEHULL

3HAKOMCTBO C TEXHHMKOW O€30MacHOCTH TpH pabdoTe B XUMHUYECKOW JIa0OpaTOpHH.
Jlmarnoctuueckoe TecTupoBaHue. [Ipy BBIMOJHEHUH JTA0OPAaTOPHOM pabOThI M3YydalOTCsl CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHHUM U CIIOCOOBI X MOJTyYeHUsl. Y MEHHE OCYIIIECTBUTh
LETIOYKH MPEBPALICHUN.

KonTponsHoii padote Nel o teme: « OCHOBHBIC MTOHSATHS M 3aKOHBI XUMHUI

Jlabopamopnasa paboma Ne2: Ckopocmb XuMuyecKux peakyuti U Xumuieckoe pagHogecue

[Ipu BBIMOJIHEHUM TAOOPATOPHOIN PAbOTHI U3y4aETCs 3aBUCUMOCTD BIMSHUSI KOHIICHTPAIIUH
pearupyroux BeuecTB, TeMIIepaTyphl, KaTaau3aropa Ha CKOPOCTh XUMUYECKON PEaKiliu, a TAKKe
BIIMSIHUE KOHIIGHTpAIlMM Ha XUMHYECKOEe paBHOBecue. Pemienwe 3amad. TecTupoBaHuE TeMme
3aHSTHSL.

Jlabopamopnaa paboma Ne3. [Ipucomoénenue pacmeopos 3a0AHHOU KOHYEHMPAYUU.
Tumposanue. TIpruoOpeTarOTCs YMEHUSI MPUTOTOBICHUS PACTBOPOB 3aJaHHON KOHIEHTPAITUH TIO
pacyeTy Macchl BEIIeCTBa, HEOOXOJAMMOW JUIsl MPUTOTOBJICHUS pacTBOpa (MOJSIpHAs, MaccoBas
n0Jis1). TOYHOCTh MPUTOTOBIICHUSI PACTBOPOB OTIPEEISIETCS 110 U3MEPEHHIO TJIOTHOCTH JKUJIKOCTEN
C TIOMOIIBIO apeoMeTpa. TUTpoBaHHWE TOJYy4eHHOTO pacTtBopa. O3HAKOMIIEHHE C TEXHUKOU
KHCJIOTHO- OCHOBHOTO THUTPOBAHHUS PAacCTBOPOB C HEM3BECTHOW KOHIICHTPAIUEW PaCTBOPEHHOTO
BemecTBa.Pemenue 3amad. KonrponsHas padota Ne2 mo teme: «PacTBOpbI».

Jlabopamopnasn paboma Ne 4 Dnexmporumuueckas ouccoyuayusi u 2UOPOIU3 Coaell.
DopMHUPYIOTCS YMEHHS pabOTHI C paCTBOPAMHU dJIEKTPOJIUTOB. M3ydaercst BIusHIE KOHIICHTPAIIUH
Ha CMEIIIEHNEe paBHOBECUs cliaboro arektpoiuTa. [Iprnodperaercs HaBbIK onpenenenus pH
pacTBOPOB COJIEH, CMENIEHUE PABHOBECHS THAPOIIN3A COJIeH. 3HAKOMCTBO CO CBOMCTBaMU
Oy(depHBIX pacTBOPOB.

Jlabopamopnasn paboma Ne 5. OxucnumenvbHo-60ccmanosumenbhvle peaKyui.
L'anveanuyeckuil snemenmy».

O3HAKOMIICHHE C PACTBOPAMHU TUITMIHBIX OKHCIUTENICH U BOCCTAaHOBHUTENCH. M3yuenne ycmoBuit
MIPOTEKaHUA U CPEABI Ha ITPOTECKAHUEC OKUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX peaKHHﬁ. O3HaKOMJIEHHEC THIIAMU
OBP. Cocrasnenne ypaBaenuit OBP: a) merox anekrpoHHOro 0ananca; 6) METO AIEKTPOHHO -HOHHOTO
Oananca. I anveanuueckuii snemenmy. TecTHPOBAHHE ITO TEME.

Jlabopamopnan pavoma Neb. Obwue ceoticmea Memaios, HEMEeMAail08 U UX COeOUHeHUI.
dopmupoBaHue yMEHH pabOThl HEMETaUlaMU M MX COCAMHEHUAMH. M3yueHue OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB HEMETAJJIOB U UX COEIMHEHUM.

dopmupoBaHue yMeHU paboOThl C METaulaMU NMPU UX PACTBOPEHUHU B BOJE, PACTBOPAX
KHCIIOT, IIeJI0Yeil, MNpu CIUIaBIeHUU. M3yduTh KHCIOTHO-OCHOBHOM U  OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIN XapaKTEep BAKHEUIINX COCTMHEHU METAIIJIOB.

Jlabopamopnas paooma Ne.7 Xumuueckue memoowvl aumanuza eewjecms. Kauecmeenmwvie
pearyuu HaKamuoHbl.

O3HakoMJIeHHE ¢ XUMHUYECKUMU METOJaMu aHanu3a BeulecTB. KauecTBeHHbIE peakiu Ha
KaTHOHBI. MI3yueHue npoayKToB B3aUMOJCHCTBUSA UX C KAYECTBEHHBIMU aHHOHaMU. PopMUpOBaHUE
YMEHUS MPOBOAUTH KAUECTBEHHBIN aHAJIU3 BEIIECTB.

Jlabopamopnasa paboma Ne8 Xumuueckue memoow: ananuza eeujecms . « Kauecmsennoie
peaxkyuy Ha AHUOHbL »

O3HakoOMJIEHHE C KAYECTBEHHBIMU PEAKIUAMH Ha aHUOHBI. V3yueHue npoaykToB
B3aUMO/ICUCTBUINX C KAU€CTBEHHBIMU HOHaMU. DOpMUPOBAHKE YMEHUS TPOBOJUTH KAU€CTBEHHBIN
aHaJIN3 BEIIECTB.

Jabopamopuas paboma Ne9.Onpeoenerue sxrcecmrocmu 00bl.

dopmMupoBaHUE YMEHUS MPOBOJIUTH HAYUYHO-UCCIIEA0BATEIHCKYIO PA0OTy 1O
HU3y4YEHUIO 00IIeH U BPEMEHHOMKECTKOCTA BOJIBIL.
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TecTupoBanusi No remam
Tema 1 u 2: Beeoenue. Cmpoenue amoma u xumudeckas céa3v. Knaccvl neopeanuueckux

coeOuHenutl
1. YcraHoBuTe COOTBETCTBUE MEXAY (POPMYIION YaCTHULIBI M €€ SIEKTPOHHOM KOH(HUTypanuei.
OOPMVYIJIAYACTHULIBI DJIEKTPOHHASA
KOHOUT'YPALIA
A) P -3 1) 1522522p63523p3
b) P 0 2) 1522522p63523p6
B) p O 3) 1522522p0352
) pt3 4) 1522522p5
2. NoHHas cBsI3b OCYIIECTBIISETCS B BElIeCcTBE, (hopMyiia KOTOPOTO

1) H2

2) NaCl

3 Li

4 He
3. YcraHOBHTE COOTBETCTBHE MEX/y HA3BAaHUEM COSJMHEHHS U BUIOM XHMHUYECKON
CBSI3U
HA3BAHUE COEJIMHEHU A BU/ CBA3U1
A) amoMuHUI 1) nonnas
b) xmopun xanpuus 2) KOBaJICHTHasl HEMOJIsIpHast
B) xmop 3) KoBaJIeHTHast TOJISIPHAs
I') ammuak 4) MeTamyeckas

4. YKaxxuTe eIMHUIY U3MEpPEHUs KOJIMYECTBA BEIIECTBA:

r

MOJIb

KT

a.e.M.

W3 npuBeaeHHbIX HIDKE (GOpMYIT coJiel BBIOEpUTE KUCITYIO COJIb:
K2504

NaH2PO4

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

4) [(Cu(OH)]2C03

[y

nSene

~N =
— —

6 .YcTraHOBHTE COOTBETCTBHE MEX/y HA3BaHUEM BEIIECTBA U KJIACCOM (TPYIINOH) BEIIECTB, K
KOTOPOMY OHO MTPHHAIC)KHT.
KIIACC(I'PYIIIIA) EIHIECTB
A) TUAPOKCU ATFOMUHHS 1) kucnas cosb
b) runpokapboHaT KanmbIus 2) KHCIIoTa
B) cepoomopo ( pactBop) 3) ocHOoBaHuE
I') runpoxcun HaTpus 4) aMm(bOTEepHBIA THIPOKCH
5) cpenHss conb
7. Tlpu HOpMaNBbHBIX YCIOBHSIX 2 MOJIb KUCIOPOJa 3aHUMaEeT 00beM (B TUTPax), paBHBIH
1) 11,2 2) 44,8 3) 112

18



4) 22,4

8. B peaxmuto ¢ cepHoit kucnoToi Berynwio 20T ruapokcuna Hatpus. Paccunraiite macey
obpaszosasiieiics coym. (2NaOH + H2SO4 = Na2S04 +2H20)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hamnumwute ypaBHEHHS PEaKinii, C MIOMOIIBIO KOTOPHIX MOYHO OCYIIIECTBUTH CJICIYIOIIHE
[IpeBpaICHUS:
Fe — cymbdar xenesa (I11)— ruapockuy xenesa (II1)— Fe 20 3

10. 3amana ciemyroras cxema MpeBpanieHuil BEIIECTB:
+X +Y
CO2—-K2CO3—KHCO3

Ompenenure, Kakue U3 YKa3aHHBIX BEIIECTB SIBIISIOTCS BemecTBaMu X U Y.

1) KCl(p-p)
2) K 20
3 H
4) HCI(H36LIT0K)
5) CO2 (p-p)
3anuiuiTe B TAOIHILy HOMEPA BEIOPAHHBIX BEIIECTB MOJ] COOTBETCTBYIOIIUME OyKBAMHU.
X Y

Kpumepuu oyenku mecma: nipaBunbHbeix 0TBeTOB 90-100% - «oTmunrO», OT 75 % 1o 90%—
«xopotio», oT 55 % 10 75%— «yn0BIAETBOPHUTEITHLHO», MEHBIIIE 55 % - «HEYIOBJIETBOPUTEILHO.

TecTtupoBanusi no reme 4. Ckopocmv XuMuieckux peakyutl U Xumuieckoe pagHogecue
1 Vkaszarh MareMaTH4ecKoe BBIPAKEHUE CKOPOCTU MPSIMOU PEaAKIUH:
3Fe + 4H20 (r) «»Fe304 + 4H2
1) v =k[Fe]® [H20]% 2) 0 =k[Fe] [H20];  3) ¥ =k [H20]*
4) b = [Fe]*[H20]*; 5) b = k[Fe] [H20]®
2. Kak u3MeHHTCS KOHIIEHTpamus Kaxa0ro kommnoHeHTa B cucreme N2 + 3H2-2NH3 npu
YBEIUYCHUU KOHIICHTPAIIMU a30Ta.

1) yBeIUYUTCS, [NH3] yBemuuurcs;2)ymensiiutes, [NH3] ymenbmmurces;
3)yMeHbIIUTCS, [NH3] yBenuuuTtcs;4)yBenuuurcs, [NH3] ymenbimuTes;
5)yMEHBIIUTCS [NH3] se usmenwurces.

3 Kak noBiusieT MoBbIIICHHE AaBICHHS HA COCTOSHUE XUMUYECKOTO PAaBHOBECHS B

cucteme: C + H20(nap) <» CO +H2
1) paBHOBECHE CMECTHUTCS BIIPABO; 2) PABHOBECHE CMECTHUTCS BJIEBO;
3) paBHOBecHE HE HAPYIIUTCA.
4.Kakx NoBJIHAET MOHWKEHNE TEMIIEPATYPHI Ha COCTOSIHUE XUMHYECKOT0 paBHOBecHs B cucteme:2NO
+ 02« 2NO2; AH<0
1) paBHOBecHe He HapPYIIUTCS;2) pABHOBECHE CMECTUTCS BIICBO;
2) paBHOBECHE CMECTHUTCS BIIPABO.

Kpumepuu oyenxu mecma: npaBunbHbix 0TBeTOB 90-100% - «oTnmyHO», 0T 75 % 10 90%-—
«XOpouIo», ot 55 % 10 75%— «ya0BIETBOPUTENBHOY, MEHbIIE 55 % - «HEeyI0BIETBOPUTEIHHO

19



[N

wW N
~ ~— ~—

N

TecrupoBanus no reme 7: OkuciumenbHo-60CCMAHOSUMENbHbLE PEAKYUU
K xakomy TuIly peakumii OTHOCUTCSI JaHHAs! peaKuus?
KOH+C12 —KCIO3 + KC1 + H20

pCakuus MEKMOJICKYJIIAPHOIO OKHUCIICHHUA — BOCCTAHOBJICHUSA

peaKkuys BHyTPUMOJIEKYJIIPHOTO OKHCIIEHUSI — BOCCTAHOBJICHUS,

peakuys IUCIpOnOpLUUOHUPOBAHUS.

ATOMEI KaKoro OJICMCHTA, U3MCHSA CTCIICHDb OKUCJICHUS, OKUCIISIIIUCh B PCAKIINU
Pb(NO3)2 — PbO + NO2 + O2

CBUHIIA; 2) a30Ta; 3) KUCIIOpo/ia; 4) CBUHIIA U a30Ta; 5) a30Ta U KHCIOPOa.

CKOJIBKO 3JIEKTPOHOB OTAAET MOH Cr3+ B peaKILInu:
Cr** + Br2 + OH — CrO~ +Br+H20 1) 1;2) 2; 3) 3: 4) 4; 5) 5.
CKOJIBKO MOJICKYJI a30THOU KHUCJIOTEI Y4aCTBYCT B KQUCCTBC OKUCIIMTEIS BPCAKIIUU
FeS +HNO3—Fe(NO3)3 + S + NO + H20
1) 1; 2) 3;3) 5; 4) 10; 5) 15.
B kakoi CpE€AC OCYIICCTBIIACTCA PEAKIUA, ITPOTCKAIOIIAA 10 CXEMCE!
MnO2 + KC103 + ... »K2MnO4 + KC1 +...

Kpumepuu oyenxu mecma: npasuinbHbIX 0TBeTOB 90-100% - «oTimaHO», 0T 75 % 10 90%—
«XOPOIIoy, oT 55 % 1o 75%— «yAOBIETBOPUTENBHOY», MEHBIIE 55 % -«HEYIOBIECTBOPUTEIHHO.

3ayeTHO-3K3aMeHANMOHHBbIE MATEPUAJIBI JIA IPOMEKYTOYHOM aTTecTAlMM (3a4eT)

Bonpoch! 1J1s1 MOATOTOBKY K IK3aMEHYy

1. OCHOBHBIC TIOHATHS U 3aKOHBI XUMUHU. POJIb XUMUN B HAYYHO-TEXHUYECKOM ITPOTPECCE.
2.. OCHOBBI KBAaHTOBO-MEXaHUYECKON TEOPHH CTPOCHUS aToMa.
3.KBaHTOBBIC YHClIa. ATOMHBIE S, P, d, f - opOuTaNH.
4. ITpuHITUIIBI 3aII0JTHEHUE YJIEKTPOHAMHU aTOMHBIX OpOHTAaJICH.
5.Ilepuoauueckuii 3akoH. [lepuoanueckas cucrema snementoB .M. Menneneena.
Knaccudukamus snementos ( s-, p-,d-, ).
6. Xumuueckada cBsa3b. [loustue o metone BC u MO.
7. KoBanenTHas cBs3b. CBOMCTBA BENIECTB C KOBAJIEHTHOH CBS3BIO.
8. MloHHas CB3b. DIEKTPOOTPUIIATEITLHOCTH 3JIEMEHTOB.
9..Bonopo/iHast CBsI3b U €€ CBOMCTBA.
10. CBs3p B MeTaiax. CBOMCTBA BEMIECTB C METAIUIMYECKOU CBI3BIO.
11.Tunsl KpUCTAUIMUECKUX PEIIETOK U CBOMCTBA COCAMHEHUM.
12.30nHas Teopus. [IpoBogHUKN TOKA, TOTYIPOBOJHUKU U JUIIEKTPHUKH.
13. MexXMOoeKyNIsSIpHbIe CHIIbI B3aUMOICHCTBUS.
14. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHI COCTMHCHU.
15. TepmouHamuueckue cucteMbl. DYHKIIMHA COCTOSHUS. DHTANBIINS, SHTPOIUS, BHYTPEHHSISA
SHEPrUs — napamMeTpbl COCTOSIHUS BenlecTB. CTaHIapTHbIE TEPMOJIMHAMHYECKUE TTapaMETPhI
00pa3oBaHUs BEIIECTB.
16.11epBblit 3aKOH TEPMOUHAMUKH.
17..Oneprerudeckue 3¢ (HeKThl XUMUYECKUX peakiuii. TepMoxumudeckie ypaBHeHUS. 3aKOH
I'ecca u ero ucnonab30BaHKE A7l TEPMOXUMUYECKUX PACUETOB.
18.ITonsiTrie 06 SHTpoNHMK. DHTpOMHU (Ha30BOTO Nepexoaa. BTropoii 3akoH TepMOINHAMUKH.
19.1306apHo-n30TepMHuueckuii moteHuan (3Heprust [ u60ca). Hampasnenue npotexanus
XUMUYECKUX PEaKIIHil.
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20. CkopoCcTh XUMHUYECKOU PEAKIINK U (PaKTOPHI HA €€ BIHSIIONINE. 3aBUCMOCTh CKOPOCTH
peaklMy OT KOHLIEHTPAIIMU. 3aKOH JACHCTBYIOIIMX Macc.
21.. 3aBUCHUMOCTh CKOPOCTHU peakiuu oT Temreparypsl. [IpaBuno Baat-I'odda.
22 .IloHsiTHE O TEOPUU AKTUBUPOBAHHOIO KOMILIEKCA. DHEPIUsl aKTUBALIUU.
23.'oMOT€eHHBIH 1 TeTeporeHHbIN KaTannu3. ABToKaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patumbie 1 HEOOpaTUMBbIE peakuuu. Xumudeckoe papHoBecue. [Ipuanun Jle-11larense.
Cwmemenne paBHoBecHs. KoncranTa paBHoBecHs U ()aKTOPBI HAa €€ BIIUSIOIIHE.
25.lucriepcHbie CUCTeMBI B UX Kiaccudukanms. [IoHATHS 00 UAeaTbHBIX U PealbHBIX pacTBOpax.
26.Xumunueckas teopus pactsopoB .M. Menneneesa. OOmiue cBoiicTBa pacTBOPOB.
27. KoyturaTuBHBIE CBOMCTBA paCTBOPOB 3aKOHBI Payis.
28. Ocmoc. 3akoH Bant-TI'odda. Ocmoc B nmpupoae. M3otonndecknii ko3hduimet.
29.IlpencraBienre 0 MEXaHU3ME IEKTPOJUTUUECKON JTUCCOIMAIINYU B BOJAHBIX PACTBOPAX.
Crenenp qucconuanuu 1 (GakTopsl Ha €€ BIMSIONINE.
30.3akoH pa3basnenus OcBanbaa. Koncranra qucconuanyu U (akTopbl Ha €€ BIUSIOIINE.
31 Boja ee poiib B mpupojie. MoHHOE pou3sBeaeHue Bobl. Boaopoansiii mokasarens ( PH)
pacTBopa.
32. BydepHbie pacTBOPHI U HX CBOMCTBA.
33. TloHATHE O TEOPHH CHIIBHBIX DJIEKTPOJIUTOB. AKTUBHOCTD, KOA((OUIINEHT aKTUBHOCTH, HOHHAS
CHJIa pacTBOpa.
34. T'mnaponu3 coneit. HeoOparumerii tuaposm3. CTeneHb 1 KOHCTaHTa THAPOIN3a. BiusHue
TeMIepaTyphbl U pa30aBIICHHS HA CTETICHb THAPOJIH3A.
35. IIpomssenenne pacteopumoctH (I1P). YcmoBus BeimaneHus ocaaka.
36.0kucANTEN HO-BOCCTAHOBUTENBHBIE peakiuu. Kinaccudukanus.
37.27eKTpOXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHAAPTHBIN 3JICKTPOAHBIN MOTEHIIUAT U
(akTophl HA HETO BIUsAIONIKE. YpaBHeHHe HepHcra.
38. I'anpBannueckuii aueMeHT. DJC ralbBaHUYECKOT0 JIEMEHTA.
39.9nekrposan3 pacmiasa u BogHoro pactsopa NaCl. 3akonsr @apanest.
40. CtpoeHue u HOMEHKJIaTypa KOMIUIEKCHBIX coeTMHeHUI d-371eMeHTOB.. XUMUYeCKas CBS3b B
KOMITJIEKCHBIX COEAMHEHUH.
41.Meton BC o reomeTpuu ¥ MarHUTHBIX CBOMCTBAaX KOMILIEKCHBIX COCTUHEHUM.
42.00mmas XxapakTeprucTUKa KOOPAUHAIIMOHHBIX COCTMHECHUM.
43.O6mas xapakrepucTuka d-371eMeHTOB. X UMHYECKHE CBOMCTRA.
44. lllenouynple MeTaIbl. XUMHYCCKHUE CBOMCTRA.
45. Illemo4yHO-3eMeIbHBIC METAJIbl. XUMHUYECKHE CBOHCTBA
46.Bonopos. PU3nyeckre 1 XMMHUYECKHUE CBOMCTBA.
47. Kucnopoa. ®Pu3nyeckre 1 XMMHUYECKHUE CBOMCTRA.
48 Azot u pochop . Xumuueckue cBoiicTBa. BaxkHbie coenqunenus a3ora u ¢pocdopa B
OMOJIOTMYECKUX CHCTEMaX
49. Yraepoa. Xumuueckue cBoiictBa. Kiaccudukaius opraHn4eckiux coeIMHeHUN
50. Xumuueckre MeTolbl aHaimmu3a BemiecTB. Ou3ndeckue U PHU3MKO-XUMHUYSCKAE METOJbI aHAIN3a
BEILICCTB

Kpurtepun oneHuBanus pe3yIbTaToB 00y4eHHUs

OneHka 3HaHUH N0 TUCHUITIMHE «XUMUS» Mpeanonaraet AuddepeHnpoBaHHbIi MOAX0]
K CTYAEHTY, Y4eT €ro MHIMBUAYyaJIbHBIX CIOCOOHOCTEH, CTENIeHb YCBOCHUS U CUCTEMAaTHU3alluU
3HaHUH yueOHOTO Kypca, yMEHHUs JieslaTh 10Ka3aTeIbHbIe BBIBOAbI U 0000IIeH s, (OPMUPOBAHUS
OOIIEKyIbTYPHBIX KOMIIETEHTHOCTEH

‘ OI_[CHKa ‘ KpI/ITCpI/II/I OICHHUBAHUA 110 SK3aMCHY
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OILICHKY «OTJIMYHO» 3aCTy)KMBAET CTY/ICHT, OCBOUBILINI 3HAHUS, YMEHUS,
KOMIIETEHIIMU U TEOPETHUECKUI MaTepruai 6e3 mpoOesoB; BHITOJTHUBIINI
BCE 3aJaHMsA, MPEIyCMOTPEHHbIE YYE€OHBIM IUIAHOM Ha BBICOKOM
Ka4yeCTBEHHOM YpPOBHE; IPAKTUYECKHE HAaBBIKA MPO(EeCCHOHAIBHOTO
MPUMEHEHHs] OCBOCHHBIX 3HaHMN chopmupoBaHbl. CTyaeHT CBOOOIHO
BJAJICET TEOPETUYECKHM MaTepHalioM (3HaeT KaKk OCHOBHBIE, TaK H
cnenn(puIecKkue CHHTETUIECKNE METOIbI, @ TaK)KEe MEXaHU3MbI
OCHOBHBIX  pe€aKIui) ©  CIHOCOOGH  CaMOCTOSITEIbHO  PEILIUTh
9K3aMEHALIMOHHYIO 33/1a4y.
OIICHKY «XOpOILIOY» 3aCIy)KUBACT CTYICHT, NMPAKTUYECKH TMOJIHOCTHIO
OCBOMBIIINI 3HAHUS, YMEHUS, KOMIIETCHIIUY U TEOPETUYECKHIA MaTepHal,
y4eOHbIe 3alaHusi HE OICHEHbl MAaKCHMAJIBHBIM YHCIOM O0ajluioB, B
OCHOBHOM c(opMupoBan mpakTHYeckue HaBbIKH. CTyIEHT XOPOIIO
BIIQJICET TEOPETUYECKUM MAaTEpUAIOM, 3HAET 0a30BBIE CHHTETHYECKHE
METOJIBl W HMEET TMPEJICTaBIEHHE O MEXaHW3MaX OCHOBHBIX
CHHTETHUYECKH BaXKHBIX PEAKIUH, CIIOCOOCH CIPAaBUTHCS C
9K3aMEHAllMOHHOM 3aJa4ell NpU HE3HAYUTEIbHOU ITOMOIIM CO CTOPOHBI
MIpenoiaBaTesl.
OIICHKY «Y/IOBJIETBOPUTEIBHO» 3aCIy)KMBAe€T CTYIEHT, YaCTUYHO C
nmpoOenaMu  OCBOMBIIMK  3HAHWS, yMEHHs, KOMIETCHIIMH U
IToporoserit TCOPETHUUSCKHI MaTepuaj, MHOTHE Yy4eOHble 3aJaHus JHOO He
YPOBEHB «3» BBITIOJIHMII, JUO0O0 OHHM OIEHEHBHI YHUCIOM OajjoB OJU3KHUM K
(YIOBJIETBOPUTE | MHHHMAIBHOMY, HEKOTOPHIE TIPAKTUYECKHME HABBIKU HE C(HOPMUPOBAHEL.
JILHO) CryneHT 3HaeT 0a30Bble CHHTETHYECKHE METOJbI, OJHAKO IJIOXO
pa3zbupaercs B cnerupUUecKuX METoJaX U MeXaHU3MaX OCHOBHBIX
peaKkuuii, ¢ TPYAOM CIpPABISIETCA C SK3aMEHAIMOHHOM 3agadyedl mpu
CYIIECTBEHHOM MOMOIIY CO CTOPOHBI IIPENO1aBaTesl.
OIICHKY «HEYAOBJIETBOPUTEIHHOY» 3aCTy’KUBAET CTYACHT, HE OCBOMBIIUI
3HAHMSI, YMEHUS, KOMIIETEHIIMM U TEOPETHUUECKUN MaTepuai, yueOHbIe
3a/laHUsl HE BBINOJHWI, MPAKTUYECKUE HAaBBIKM HE C(OOPMHUPOBAHBI.
CryzneHT He cmnocoOeH pemHTh 3K3aMEHAIIMOHHYIO 3aJady Jaxke C
NOMOUIBI0  TperojaBaTeiss M IUIOXO BIaJeeT TEOPETUYECKUM
MaTepuanioM (HaOJI0Ial0TCsl CYIIECTBEHHBIE OMMOKH MPH 0O0CYXICHUH
0a30BBIX CHHTETUYECKUX METOOB).

Bricokuii
YPOBEHB «5»
(0oTAM4HO)

Cpennuit
YPOBEHB «4»
(xopor1o)

MuHuMaIIbHBIN
YPOBEHB «2»
(HeynoBneTBOpU
TEJILHO)

OrneHoYHbIE CPEJICTBA JUIsl HHBAJIMJIOB U JIMIL C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI
BBIOMPAIOTCS C Y4ETOM MX HHIUBHIYAIbHBIX IICUX0(PHU3NUECKUX 0COOCHHOCTEHA.

— IIPU HEOOXOIMMOCTH MHBAJIHMIAM U JIMLAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
NPEIOCTABISACTCS JOTIOJHUTEIBHOE BPEMS JUIs TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TIPOBEICHUU IMPOIETYPhl OLCHUBAHHUS PE3YIbTATOB OOyYEeHUS] MHBAJIHMJIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBSI TIPEIYyCMAaTPUBACTCS HCIIOJIB30BAHUE TEXHHYECKUX
CpeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHIMBUAYaTbHBIMU OCOOEHHOCTIMU;

— IIpU HEOOXOAUMOCTH It 00yHarOIUXCsl ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMU 3/J0POBbS U
MHBAJIUOB MPOLEAYypa OLIEHUBAHUS PE3YJIbTATOB O0YyUYEHUS 10 AUCLUILIUHE MOXKET IPOBOJAUTHCS B
HECKOJIBKO 3TaIloB.

[Ipouenypa oueHUBaHMS pe3yabTaTOB OOYUYEHHs WHBAIMUIOB U JIMII C OTPAaHUYEHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBbsSl 10 JUCHMIUIMHE (MOIYNIIO) TpeaycMaTpUBaeT MpeloCTaBICHHUE
uHpopmanuu B QopMax, aganTUPOBAHHBIX K OTPAHMYEHUSM HUX 3J0pOBbS M BOCIPHITHS
UH(pOpMAIINHU:
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JInst LL ¢ HapYILICHUSIMU 3PCHHUSL:

— B IIeYaTHOH (hopMe yBETHMUEHHBIM HIPUPTOM,

— B (popMe IMEKTPOHHOTO JOKYMEHTA.

Jlist AL ¢ HapyLIEHUsMH CIIyXa:

— B IIeYaTHOM (opme,

— B JOpMeE IEKTPOHHOTO JOKYMEHTA.

JIoist ULl ¢ HApYIICHUSIMU OTIOPHO-IBUTATEIBHOTO arapara:

— B TIeYaTHOM (opme,

— B JOpMeE ITEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYCHb MOKET ObITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. [lepeuyenb yueOHOIi IUTEPATYPbl, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA
5.1. YueOHnast 1uTeparypa
1. T'nmuaka H.JL.OGmast xumust : B 2-X T. : yueOHUK IS akageMuueckoro 6akamaspuara . T. 2/ H.
JI. I'munka ; mox pen. B. A. Ilomnkosa, A. B. badkoga. - 20-e uzn., nepepad. u gom. - Mocksa :
Opaiit,2014. - 900 c.
2. enpdman. M. U. Xumus : vaeonuk / M. U. I'ensdman. B. I1. FOctpatoB. — 4-¢ u3n. — CaHKT-
[Teren6vor : Jlans. 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr : anekrpoHHbIH // JIaHs :
AIEKTNOHHO-OMOTNOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/210221
3. Tlpecc, U. A. OcHoBbI 00mIel xumuH : yaeoHoe iocooue / U. A. Ilpecc. — 2-¢ u3j., mepepad. —
Cankr-IlerepOypr : Jlans, 2022. — 496 c. — ISBN 978-5-8114-1203-7. — TekcT : 3J€KTPOHHBIH //
Jlanb : 3I€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL_: https://e.lanbook.com/book/210965
4. COOpHHUK TECTOB H 3aJa4 10 KypCy XuMuu : yaebnoe nmocobue / E. A. Anannesa, A. B. Baibkos,
M. A. I'maronesa [u ap.]. — Mocksa : HUAY MUOU, 2014. — 144 ¢. — ISBN 978-5-7262-
1960-8. — TekcT : anmekTpoHHbIH // JIaHb : 35eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
Pexxum mocrtyma : https://e.lanbook.com/book/103243
5. Kysuenosa C.JI., Cropoxenxko T.I1../ JTabopaTopHbIit TpakTUKyM (17151 CTyIeHTOB 1 Kypca
re0JIOTHYECKOro (haKyabTeTa MO CIEeIHATLHOCTH: 21.05.03 - «TexHo0THs T€OJOTUUECKON
passeaku»), Kyol'Y, r Kpacuomap, 2016r. 88 ¢

5.2. [lepuoauyeckasi JJuTeparypa

1. Yenexu XMMUH - pOCCUHCKHUI HAYIHBIN KYPHAJ, MyOIUKYIOMNUNA 0030pHBIE CTAThH T10
aKTyaJIbHbIM Mpo0JeMaM XUMUU U CMEKHBIX HayK.

2. XypHan opraHu4ecKOi XUMUU - POCCUICKUIN HAayUHBIN XKypHAJ, MyOIUKYIOIINI CTaThU
M0 TEOPETHUYECKUM TMpoOIeMaM OPraHu4ecKol XHMHH, MEXaHU3MaM peaklud OpraHHYeCcKUX
COEIMHEHUH, COOTHOIICHUAM MEXAYy (PU3MUEeCKUMH CBOMCTBAMH, PEAKIIMOHHOW CIIOCOOHOCTHIO U
CTPOCHHEM, 110 HOBBIM PEAKIUsIM U METO/IaM MOJIYUYSHHsI OpTaHUUECKUX COeIMHEHUH, 10 OCHOBHBIM
npoOieMaM pa3BUTHUS BAKHEUIINX HAMPaBIEHUI OPraHuYecKoro CHHTE3a.

3. XKypnan oOmieil XuMuUu — OIMH M3 KPYIMHEHIINX POCCUICKUX HAYYHBIX >KYPHAJOB,
OTpa)KarOIIUX OCHOBHBIE HAIpPABIIEHUS PA3BUTHUSI XUMUHU, MyOIUKYIOMIUA pabOTHI, MOCBAIIEHHBIE
aKTyaJlbHBIM OOIIUM BOIPOCAaM XHUMHUH U MpoOIeMaM, BOSHUKAIOIIUM Ha CTHIKE Pa3IMYHBIX

pa3saciioB XMMHUH, a4 TAKIKC Ha I'paHUIAX XHUMHU U CMCKHBIX C Hel HayK (MeTaHHOOpraHI/I‘{eCKI/IC
COCAUHCHUA, BJBJIICMCHTOOPraHUYCCKasA XUMHSA, OPraHUYCCKHUEC W HCEOPraHU4YCCKUC KOMIIJICKCHI,
MCXaHOXUMMA, HAHOXUMUSA U T. )I.).

23


https://e.lanbook.com/book/210965
https://e.lanbook.com/book/103243
https://e.lanbook.com/book/210221

5.3. I/IHTepHeT-pecypcm, B TOM YHUCJI€ COBPEMEHHbIE I[pO(l)eCCI/IOHaJILHBIe 0a3bl JAaHHBbIX
H ]/IH(])OpMaIII/IOHHbIe CIIPaBOYHBIC CHCTEMBI

J1eKTPOHHO-0ubImoTeYHbIe cucTembl (IBC):

1. OBC «IOPAMT» https://urait.ru/

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

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonasibubie 6a3bl JaHHBIX:
1. Scopus http://www.scopus.com/

2.

ScienceDirect www.sciencedirect.com

3. XKypnans! m3narennctea Wiley https://onlinelibrary.wiley.com/
4. Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

5.

[ToJTHOTEKCTOBBIE apXUBBI BEAYIIMX 3alaJHbIX HAYYHBIX )KypHaI0B Ha Poccuiickoii

mwiardopme HaydHbIX xxypHaaoB HOMKOH http://archive.neicon.ru

6.

HammonaneHass onekTpoHHas OuOmMoTeka (IOCTYNm K DJEKTPOHHOW OuOIHoTeKe

aucceptaiuii Poceuniickoit rocynapcrsennoit oudmmoteku (PI'B) https://rusneb.ru/
7. Tlpesupentckast oubnmmoteka um. b.H. Enbriaa https://www.prlib.ru/

8.

OnektponHas kojuiekus Oxchopackoro Poccuiickoro @onga

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

9.

10.
11.

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

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

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

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

zbMath https://zbmath.org/

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

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

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

VYuupepcurerckas uHopmarronHas cuctema POCCHS http://uisrussia.msu.ru

NudopmanmoHHblie CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [1toc - cipaBodHas mpaBoBasi cuctema (JOCTYI MO JIOKAIbHOW CeTH ¢
KOMIIBIOTEPOB OMOJIMOTEKH)
Pecypcbl cBOOOAHOTO H0CTYMNA:

1.
2.
3.
4.

AMepHKaHCKas aTeHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

ITosHBIE TEKCTHI KaHAACKUX auccepraruii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

MHUHHCTEPCTBO HAYKH U BBICIIETo 0Opa3oBanus Poccuiickoit deaepariuu

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

5.
6.

denepanbhblil mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;
HNudopmanronnas cucrema "EnuHoe OKHO JocTymna K 00pa3oBaTebHbIM pecypcam”

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

8. ®denepanbHBbIii IIEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr 'ocynapcTBeHHOro HHCTUTYTa pyccKorTo si3bika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(popMaIMOHHbIN mopTai "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKHX TOJIKOBBIX ciioBapeii http://www.glossary.ru/;

12. Cnoapwu u 3HIMKIoneauu http://dic.academic.ru/;

13. O6pa3oBarenbHbIil moptan "Yueba" http://www.ucheba.com/;

14. 3axonomnpoekT "O6 obpa3zoBanuu B Poccuiickoit @enepaunn". Bonpocs! U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3JIeKTPOHHBbIE 00pa3oBaTe/ibHble H HH(POPMAIMOHHBIE Pecypchl

KyoI'Vy:

1. Cpena MoayabHOTO qUHaAMHUYEcKoro ooydeHus http://moodle.kubsu.ru

2. ba3a yueOHBIX MIIaHOB, Y4€OHO-METOJMUECKUX KOMIUIEKCOB, ITyOJIMKALUN U
koHpepenwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
oOpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexkTpoHHbIH apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DnexkTpoHHbBIe OOpa3oBaTeiIbHbIE pecypchl Kadeapbl HHGOPMALMOHHBIX CHCTEM H
TexHoJyioruit B oopazoBanuu Kyol'Y u nayuno-meromudeckoro xypHaia "[IIKOJIBHBIE T"OJIbI"
http://icdau.kubsu.ru/

6. MeToauyeckne yKazaHus /151 00y4alomMXcs M0 0CBOEHUIO TUCIIHIIJIMHBI (MOIYJIA)

YcnemHoe u3ydyeHHE AUCHUILIUHBI «XUMHUS» TpeOyeT OT CTYIEHTOB pEryaspHOro
MOCEILEHUS JIEKIUH, a TaKKe aKTUBHON paOOThl HA MPAKTUYECKUX 3aHITUSX, BHIITOJHEHUS TECTOBBIX
MIPOBEPOYHBIX PabOT, BHIMOIHEHHS M 3alIUTHI JA0OPATOPHBIX pabOT, 03HAKOMJIEHHSI C OCHOBHOM U
JIOTIOJTHUTEILHOM PEKOMEHYEMOM JINTepaTypOil.

[Ipyu MOArOTOBKE K JICKIIMOHHOMY 3aHSTHIO CTY/IEHTAM PEKOMEH TyeTCS:

1) mpocMOTpeTh 3aUCH MPEIBLAYIICH JTEKIIUH U BOCCTAHOBHUTD B TAMATH PaHEe M3YUCHHBIH
MaTepua;

2) 0eryio mpOCMOTPETh MaTepuall MPEACTOSAIICH JCKINH, C eI JTYUIIEro yCBOCHHSI
HOBOT'O MaTepHuaa;

3) caMOCTOSITEIbHO MPOPAOOTATh OTJACIBHBIC ()PArMEHTHI TEMbI ITPOIILIOH JIEKIHH, €CIIH 3TO
HE00X0IUMO.

[Ipy KOHCIIEKTUPOBAHHUHU JEKIIMOHHOTO MaTepHalia CTYACHTaM HYXHO CTPEMHTbCS KpPaTKo,
CXEMaTHU4HO, TOCJIEI0BaTeIbHO U JIOTUYHO (UKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOJBI,
00001eHnss U (HOPMYIUPOBKH, HE TMBITASICh 3allMcaTh BECh MpeErojaBacMblii MaTepua CIOBO B
CJIOBO.

[Ipu moaroToBKe K 1a60PaTOPHOMY 3aHSATUIO PEKOMEHIYETCS:

1) 03HAKOMHUTBCS C TEMOW M ITAHOM 3aHSATHS, YTOOBI BBISICHUTH KPYT BOIPOCOB, KOTOPBIE
OyayT 0OCyKIaThCs Ha 3aHATHUH;

2) mopaboTtaTh C KOHCIEKTOM JIEKIIMH 10 TEeME 3aHATHs, a TaKKEe O3HAKOMHUTHCSA C
peKoMeHayeMoi JnuTepaTypod U (Ipu HEOOXOAUMOCTH) JIOTIOTHHUTEIBHBIMU HUCTOYHHKAMU
nH(pOpMaLIUY B BUE MEPUOINIECKUX H3TaHuil U THTepHeT-pecypcoB.

[Ipu BBIMOTHEHUH MIPAKTUYECKON pabOTHI CTyJIeHTaM HEOOXOAMMO OTMEYATh T€ BOTIPOCHI U
pas3fenbl, KOTOpPbIe BBI3BIBAIOT Y HUX 3aTPYAHEHHUS. C IIENbI0 TMOCIEAYIOmed KOHCYIbTAIluU Y
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npenojaBatesd. Kaxaplil CTyIeHT AOKEH CTPEMUTBhCS AaKTMBHO padOTaTh HAa MPAKTUYECKUX
3aHATHUSAX M YCIICUTHO BBINOJHATH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrostenbHas paboTa HapsLy ¢ ayIUTOPHOMN MPEACTABISIET OHY U3 BOXHEUIINX (HOpM
yuebHoro mpouecca. CamocrosiTeidbHas padoTa — 3TO IUTaHUpyeMass padoTa CTYAEHTOB,
BBITMOJIHAEMAs. 10 33JaHUI0O U TPH METOAMYECKOM PYKOBOJCTBE IpENoaaBaress, HO 0e3 ero
HENocpeACTBEHHOro yyactus. CamMocTosTenbHas paboTa npeaHasHaueHa He TOJBKO JJIsl OBJIaACHUS
MPEJCTaBICHHON NTUCIMIUIMHOMN, HO U U1t (GOpMUpPOBaHMs HAaBBIKOB pabOTHI BOOOIIE, B YUeOHOH,
Hay4HOU, Mpo(HeCcCHOHATBHOMN ACSITEIBHOCTH, CIIOCOOHOCTH MPUHUMATh Ha C€0s1 OTBETCTBEHHOCTb,
CaMOCTOSITEJILHO pellaTh BO3ZHUKAIOIIKME TPOOIEMBbl, HAXOAUTh PAaBUJIbHBIE PELICHUS U T.JI.

CamocrositenpHas paboTa BKIIIOYAET: U3Y4YSeHHE OCHOBHOW M JIOTIOJHUTEIBHOMINTEPATYPHI,
npopaboTKa M MOBTOPEHHE JIGKIMOHHOTO MaTepHaia, MOATOTOBKY K NMPAKTHYECKHUM 3aHATHUSM,
MO/IFOTOBKY JIOKJ1a/I0B-NIPE3E€HTAIMM, TOArOTOBKA K TECTUPOBAHUIO M K TEKYIIEMY KOHTPOJIIO.

B ocBoeHMM IUCHUIUIMHBI WHBATUAAMM U JIMLIAMU C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU
310pOBbsl OOJIBIIIOE 3HAUEHUWE HMEeT HWHAMBHAyajdbHass ydueOHas palOoTa (KOHCYJAbTallUU) —
JIOTIOJTHUTENBHOE Pa3bsICHEHNE yueOHOro MaTepuana.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY  SIBISIIOTCS.  BaXKHBIM  (pakTOpoM,
CIOCOOCTBYIOUIUM MHAMBUAYATU3ALUNA OOYYEHMsS] M YCTAHOBJIEHHWIO BOCIHUTATEIBHOTO KOHTAaKTa
MEXAy IMpernojiaBaTeseM U OOydalolMMCS HMHBAIWIOM WM JIULIOM C OrpPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0POBbSL.

7. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue Mo JUCHUNInHE (MOIYJII0)

HaumenoBaHue crieruaabHbBIX
MOMeEIIEHU I

OCHAIIIEHHOCTD CIEHATbHBIX
MMOMEIICHUH

[lepedeHsb THUIIEH3MOHHOTO
MPOrPaMMHOI'0 00ECIICYCHHUS

VYueGHble ayIUTOpHU i v
NPOBEICHUS 3aHATHH JICKIMOHHOTO
Tuna tuna aya. 322, xopm. C (ynuma
Crapomnonbckasi, 149):

MeGenb: yaebHas mebenb
Texnuyeckue cpencrsa 00y4eHus:
9KpaH, IPOEKTOp, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

VYueGHble ayIUTOPUHU st | Mebenb: yueObHas meOenpb
IIPOBENEHUS nabopaTopHbIX | YdeOHbIe XUMHYECKHE
3aHATHH, TEKYyIIero KOHTPOJs U | JabopaTopu, OCHAILICHHbIE
MIPOMEXYTOYHOM aTTecTaluu ayl. | KOMIUIEKTHBIM 71a00paTOPHBIM
430,u 439, xopm. C (ynuma obopynoBaHueM,  J1abopaTopHON
Crapomnonbckasi, 149): TOCYION M HAOOpaMH PEaKTHUBOB:
VYueOHble ayIUTOPUH g | Kypcosas pabora HE
KypCOBOTO IPOEKTUPOBAHUA | MPEAYCMOTPEHa Y4EOHBIM ILIAHOM
(BBITIOJTHEHUS KYPCOBBIX paboT)
Jlnst camocTosTENhbHOW  pabOThI  OOydYarOIIMXCS ~ MPEAYCMOTPEHBI  MTOMEIICHHUS,

YKOMIIJIICKTOBAHHBIC CHCI_II/IaJII/I?»I/IpOBaHHOﬁ Me6eHI>IO, OCHAallICHHBIC KOMHBIOTCpHOﬁ TEXHUKOM C
BO3MOXHOCTBIO INOAKIKYCHHA K CCTHU ((I/IHTepHeT» 1 obecreuyeHHEM AOCTYIIa B 3JICKTPOHHYIO

nH(hOpPMaLMOHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.

HaumeHnoBaHue moMeleHn Ist
CaMOCTOSITETTFHON paboTHI

OcHaIeHHOCTD MOMELIEHHUH IS
CaMOCTOSITENTFHON paboTHI

[lepeueHp NHULIEH3MOHHOTO
MPOTrPaMMHOT0 00ECTICeYEHUS

o0yJarommxcs o0yJarommxcs
IMomerenne ISl caMOCTOSTENBHOM | MeGenb: yueGHas Meberb Microsoft Windows;
pabotel o0yuaromuxcst (quTanbHeld | KoMmmekT — crienuann3upoBaHHOMN . )
3an Haydnoii 6ubnuorexu) MebenH: KOMOBIOTEPHBIE CTOIbI Microsoft Office
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHUKa C TIOOKIIOYCHHEM K
HHPOPMAIIOHHO-
KOMM YHUKaIlMOHHON CEeTH
«HTepHeT» W JIOCTyIOM B
JJIEKTPOHHYI0  WH(OpPManMOHHO-
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00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHON  OpraHU3aluy,
BeO-KaMephl, KOMMYHHUKAIMOHHOE
o0opynoBaHHe, O0OeCIeUHBaIOIIce
JOCTYH K CETH UHTEPHET(IPOBOIHOES
COCJIMHCHUE U

0ecrpoBOIHOE COSAUHEHHE T10
texHonorun Wi-Fi)

ITomemnienue st caMOCTOSITENBHOM
pabotel  oOydaronmxcs — aya.431
kopr. C (ynmuma CrtaBpoIoibeKas,
149)

Meobenb: yaeOHas MeOeh
KoMmmnekr  cnenuanu3upoBaHHON
MeOeH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHUKAa C TIOAKIIOYCHHEM K
nH(OpMaLMOHHO-
KOMM YHHKAIIHOHHOM
«HTepHET» W JOCTYIOM B
JJIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTEeIBHYIO cpeny
00pa3oBaTeIbHON OpTaHu3aIHH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, oOecreyrBaroIIee
JIOCTYII K CETH MHTEPHET(TIPOBOAHOE
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