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1. Hean u 3a1a4u M3y4eHUS TUCUUILINHBI

1.1 Ileab ocBOeHUS TUCHHUILINHBI

Llenbto n3yueHus Kypca «XuMUs» CTYACHTaMH HEXMMUYECKUX CIIeUaTIbHOCTEH
aBIsieTcs (GOPMUPOBAHHE y CTYACHTOB LIEJIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
poeCCHOHATILHBIX KOMIIETEHINH, CBA3aHHBIX C CIIOJIb30BAaHHEM TEOPETUUYECKUX 3HAHUHN U
IIPAKTUYECKUX HaBBIKOB, HEOOXOIMMBIX OYAYIIMM CIIELUATNCTaM I IPUHIATHS TEXHUYECKH,
HKOHOMHYECKHU U FKOJIOTUYECKH OOOCHOBAHHBIX PEIICHUI.

1.2 3agauu AMCHUILIMHBI.
CcdopmupoBaTh y CTyI€HTOB:

® OCHOBBI YUEHUS O CTPOCHHUHM BEILIECTBA, CBONCTBAX PACTBOPOB, pACTBOPOB
JIEKTPOJIMTOB U I'aJIbBAHUYECKHE IEMEHTHI, XUMUYECKasi KHHETHKa,
¢byHIaMeHTaIbHBIE OCHOBBI YYEHUS O HAIIPABICHHOCTH U 3aKOHOMEPHOCTSIX
IPOTEKaHHUs XMMUYECKHX ITPOLIECCOB;

e CBeJIeHHs 00 HKCIIEPUMEHTAIbHBIX U TEOPETUYECKUX METO/IaX UCCIICAOBAHUS U pacyera
TEPMOJMHAMHYECKUX CBOMCTB BEILLECTB, 0a3UPYsICh HA KOTOPBIX CTAHOBUTCS
BO3MOJKHBIM J1aTh KOJMYECTBEHHOE ONHUCAHHUE MTPOLIECCOB, COMPOBOXKIAIOLINXCS
M3MEHEHHEM (PU3NIECKOTO COCTOSIHUS U XUMHUYECKOTO COCTaBa B CUCTEMAaX pa3IMuHON
CJIO’)KHOCTH

® 3AJI0)KUTh OCHOBBI JUIsl IOHUMaHMsI XMMUYECKHX IPOLIECCOB IPEBPAILEHHSI BELIECTB,
KOTOpBIE€ OYIyT CIIOCOOCTBOBATH MPUHATUIO IPAMOTHBIX, HAYYHO 0OOCHOBAaHHBIX
poeCCHOHATIBHBIX PELLICHHH, a TAKXKe CIIOCOOCTBOBATh BHEAPEHUIO JOCTHXKEHUI
XUMUHU [IPU PELIEHUH ITHX IpoOieM

1.3. MecTo aAucuMimHbI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOIi POrpaMMbl

Huctunnuna «Xumus» (b.1.B.03) oTHocuTcs K AMCHMIIIMHAM BapUaTUBHON dYacTu
broka 1 "ucuumniunsl (Moaynu)" yd4eOHOro mijaHa Mo HampaBieHUIo noarotoBku 27.03.03 —
Cucremuspnii  ananmu3  (OakamaBpuat). JucuumnuHa  «XUMHS»  UIS  HEXMUMHYECKUX
CHEIHATIbHOCTEW By3a MPUHAMJICKUT K YUCIY OOIIEHAYYHBIX YYEOHBIX JUCLUHUIUIMH U SBISETCS
BAYKHOM COCTAaBJISAIOLIEH B €CTECTBEHHOHAYYHON NOJTOTOBKE CIIEIIUAJINCTOB.

B cooTBeTcTBUM ¢ yueOHBIM IJIAHOM JaHHAs JUCUUIUIMHA SIBISIETCS MPE/IIECTBYIOIIEH
JUIg u3ydeHus aucuuiuinH: «Matepuanosenenue»- 4 cemectp, «KoHuenuus coOBpeMEHHOIO
€CTECTBO3HAHUS» - 2 CEMECTP U JIp.

Kypc coctout u3 34 yacoB JeKIMOHHBIX 3aHATUH, 34 yacoB 1a00paTOpHBIX padoT, 4 -
KCP u 45 gacoB na CPC, xonTposbs 26,74aca .

HTOroBe1ii KOHTPOJIB — IK3aMEH.

1.4. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JbTATOB 00y4eHH 110 AUCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeJIbHON MPOrPaMMbI
N3yuenne nanHOM y4eOHOM TUCIUIIIMHBI HAPABIEHO Ha (POPMHUPOBAHUE y O0yUAIOIIHXCS
oowenpogheccuonanvnvix (OIIK -1, OIIK — 3) u npogeccuonanvhvix komnemenyuu (11K1):

Unpekc B pesynbraTe uzyyenus yaeOHON TUCIMIUIMHBL
Ne | xommere ConepmaHHe“K OMITCTCHITH oOyJaronmecs JOHKHbI
(nnn e€ vactn)
HIIN 3HATH yMeThb BJIAIETh

TOTOBHOCTBIO npumMeHsTs | OCHOBHBIE KOJINYECTBEHHO HaBBIKAMU

OIIK-1 | MeToasl MaTeMaTHKH, | SKCIIEPUMEH- | OMHCATh IPOLECCHI, | SKCIIEPUMEHTAIBHO
(U3MKN, XMMUHU, CUCTEMHOTO | TaJbHBIE U COIIPOBOXKJIAIOIINEC | 1 paOOTHI B paMKax
aHaM3a, TEOPHU | TEOPETUYECKU | S U3MEHEHUEM MPOJICITaHHBIX
YIpaBieHUs], TCOPUH 3HAHUN, | € METOJBI ¢du3ngecKoro 1ab0paTOPHBIX
TEOPUHM U TEXHOJOTWHU | WCCIIEAOBAHUS | COCTOSHUS U pabot
IPOTPaMMUPOBAHMS, @ TAKXKE | W aHanM3a XMMHYECKOTO
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Unpekc B pesynbraTe uzyyenus: yaeOHON TUCIMIUTMHBL

Ne | kommere Couepma}mel KOMITETEHIIH T

(mm e€ gacTm)
HIH 3HATh yMeThb BJIAlETH
METOIOB TYMaHHTapHBIX, | XUMHYECKUX cocTaBa B
HKOHOMHYECKHX U | BELIECTB U cucrteMax
COLIMATTbHBIX HAYK XUM. pasIn4IHON
IIPOLIECCOB CJIO’KHOCTH

2 | OIIK-3 | cocoOHOCTBIO OcHoBHBIE ITonb3oBaThCs bazoBbiMu
MIPECTABIIATH COBPEMEHHYIO | TIOHATHSA U XUMHAYECKOI TEOPETUYECKUMHU
Hay4YHYIO KapTHHY MUpa Ha 3aKOHBI CHMBOJIMKOIA, €CTECTBEHHO
OCHOBE 3HAaHMH OCHOBHBIX | XHMHUH, MPOBOJHTH HAYYHBIMU
[IOJIOXKEHNUH,  3aKOHOB M | B3aUMOCBSI3b pacyeTsl 1o 3HAaHUSIMU U
METOJOB €CTECTBEHHBIX HAYK | MEXIy OCHOBHBIM MaTeMaTHYeCKUM
U MaTeMaTHKU Pas3In4YHBIMU 3aKOHaM XMMUH, 1 METOIaMH ISl

JUCHUTUIAHA aHATU3UPOBATh peleHus
MU HAY4YHYIO npo¢eccuoHaIbH
€CTEeCTBO3HaH | HH(pOpMAIHIO BIX 38124
ust COBPEMEHHOTO
€CTECTBO3HAHUS U
YUUTBIBATh €€ MPH
peteHnn
npohecCHoHaIbH
BIX 3a/1a4.

3 | OK-1 CIIOCOOHOCTPIO ~ MIPHHUAMATH | 3aKOHOMEPHOC | OOBSCHUTH CIOCOOHOCTHIO
HAY4YHO-00OCHOBAaHHBIC ™ 3aBHCHMOCTb oOpabarbiBaTh  H
peeHus Ha OCHOBE | MPOTEKAHUS CBOWCTB  BELIECCTB | MPEICTABIATH
MaTEeMaTHKH, ¢u3uKy, | XHMUYECKUX | OT MX COCTaBa U SKCTIEPUMEHTAITb-
XMMUH, nHGOPMATHKH, | IPOLIECCOB CTPOCHHUS; HBIC 1aHHBIC;
9KOJIOTHH, METOZOB NPUMEHATH CHOCOOHOCTBIO
CHUCTEMHOTO  aHajuu3a W MOJTy4YeHHBIE BHEJ/IPSTH
TEOPHUHU YIPABJICHUS, TCOPHU 3HAHMS 110 XUMUHM | JOCTHKCHHS
3HAHUH, OCYILECTBIIATh IS peleHns | XUMHUN npu
MOCTAaHOBKY M  BBIMOJIHSATH NpopeCcCHOHANBHBI | pEelICHHN
9KCHEPUMEHTHI 110 IPOBEPKE X 3a7a4 npodecCHOHAIBHBI
17 KOPPEKTHOCTH u X 3a/1a4
3¢ hekTUBHOCTH

2. CTpyKTYpa U coJeprKaHue TUCHHIITUHBI
2.1 PacnipeaesieHue TPY10éMKOCTH JMCHUILUIMHBI 110 BUAaM padoT

OOmiass  TpymoéMKOCTh JMCHMIUIMHBI coctaBisier 4 3au.en. (144 w4yaco), wux
pacrpeesieHre 1Mo BujaaM paboT MpeICTaBICHO B TaOIUIE
Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (dachr)
1
KonrakTHasi paboTa, B TOM 4ncJie: 72,3 72,3
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHATUA JEKIIMOHHOIO TUIIA 34 34
JIaGopaTopHbIe 3aHATUS 34 34
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPHI,
MIPAKTUYECKHE 3aHSATHS) ) )
HNnas konTakTHas padora: 4.3 4.3




Kontponbs camocrostensHOM padotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YUCJIe: 45 45
Kypcosas paboma - -
IIpopabomka u noemopeHue 1eKYyuoHHo20 Mamepuad,
mamepuana y4eoHou u Hay4Hou Jumepamypbol, 30 30
no020moeKa Kk 1abopamopnvim sauamuim. Iloocomoexa
K peuleHuro 3a0ay u mecmos.
Buvinonnenue unousudyanvhuix 3a0anuii (n0020mosKa K
8bLINOHEHUIO PACYEMHO-2PAPUUECKUX 3A0aHUL, 15 15
Nn0020MOBKa OOKIA008- npe3eHmayuil u op.)
KouTtpoJs: 26,7 26,7
[ToaroroBka K 3K3amMeHy 26,7 26,7
O0mas Tpy10eMKOCTh yac. 144 144
B TOM 4HCJIe KOHTAKTHAsA 723 723
pabora
3a4. e 4 4

2.2 CTpyKTYypa IMCUHIJIHHBI:

Pacnipenenenne Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCLUILIUHBL.

Paznensl JAUCHUIIIMHBI, U3Y4YacCTCs B 1 CEMCCTPC

N KonuuectBo yacos
° AyautopHas BneaynurtopHas
pas3zg HaumenoBanue pasnenos Beero paGoTa pabora
cia i 113 P CPC
1 2 3 4 5 6 7
Beenenue. Crpoenune aroma u| 26 6 12 8
1. XUMUYECKaS CBSI3b. Knaccer
HEOPraHWYECKNX COCTUHEHUN
OO6mire 3aKOHOMEPHOCTH 14 4 4
2. MPOTEKAHUS XUMUYCCKUX PEaKIIUi 6
3 JucnepcHsle crucTeMbl. PacTBOpsI 10 4 4 2
HEDJICKTPOJIUTOB.
4 PacTBOpHI 31EKTPOIUTOB 10 4 4 2
OKHCIUTETEHO— BOCCTAHOBUTEIb- 14 4 4 6
5 HBIEpeaKIUuK. JINEKTPOXUMHUECKUE
CBOICTBa PaCTBOPOB
6 Kommnekcusle coequnenus. buo- 9 4 2 3
HEOpPraHWYeCKask XUMHUsI.
OO0mue cBoiicTBAa  METAUIOB U 8 4 - 4
7 HeneTauioB.OCHOBBI  XUMHYECKOTO
CTPOEHUS u KJaccupuKanys
OPraHUYeCKHUX COEAMHEHUN
8 MeTopl aHa3a BEIEeCTB 10 2 4 4
Hosrle HaAIpaBJCHUS  Pa3BUTHUSA
9 COBPEMEHHOW XUMHUHM W XUMHUYECKoM| 12 2 - 10
TEXHOJIOTHH.
Pedepar.
Hmoezo no oucyuniune 34 34 45




[Tpumeuanue: JI — nexuun, [13 — npaktudeckue 3ansatust / cemuHapsl, JIP — mabopaTopHbie
sanstusi, CPC — camocrositenbHas paboTa CTyIeHTa
2.3 ConepsxaHue pa3aeioB JUCIHHUIIIHHBI
2.3.1 3aHATHSA J1eKIIMOHHOI0 THIIA

HaunmenoBanue
pazzaena

Coneprkanne pasena

dopma
TEKYIEro
KOHTPOJIA

2

3

4

Brenenune. Ctpoenune
aToMa U XUMHUYCcKas
CBSI3b. Kiaccer
HEOPTraHUIECKUX
COCOUHCHMI

[Ipenmer u 3amaun xumur OCHOBHBIE TTOHSTHS U 3aKOHBI
XUMUHU. Pollb XUMUU B HAYYHO-TEXHUYECKOM MPOrpecce.
Pa3BuTHE XMMUH B MEXKIUCHUTUTMHAPHBIX HAYYHBIX
obmactsax. [Ipo6aemMbl SKOIOTHH.

OCHOBBI KBaHTO-MEXaHUYECKON TEOPHUU CTPOSHHE aTOMa.
BoinHOBBIE CBOKWCTBA 3IIEKTPOHOB B aTOME. Y paBHEHUE JIE
Bpoiinsa. OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUU
cTpoenus aroma. BomHoBast pynkius. KBanToBbie uncna.
3aroyHeHUE 3JICKTPOHAMH aTOMHBIX opouTaieit (AO).
IIpaBuno ITaynu. [IpaBuno XyHzaa.

ITepunonnueckuii 3axoH (.M. Menneneesa.
[lepuoanueckas cucrema sneMeHToB. [lepuoaudecku
M3MEHSIONINECS CBOMNCTBA 3JIEMEHTOB, UX CBSI3b CO
CTPOEHHEM AIIEKTPOHHBIX 000J04YeK aToMOB. [lomoxxenue
XUMHUYECKOr0 3JIeMEHTa B IEPHOIUUECKOI CHUCTEME KaK
ero riaBHeHIas XapakTepucTUKa.

Xumnueckas cBs3b. [IoHsATHE O METOE BAJIEHTHBIX
cesizeli (BC). Turibl XUMHUECKOM CBS3H: KOBAJICHTHAS,
HOHHas, MeTaiinueckas. CBOMCTBAa KOBAJICHTHOU H
MOHHOU cBs3eit. Pasnmnums B pusmuecknx cBoicTBax
BEILIECTB C MOHHOW, KOBAaJICHTHON U METAININYECKOM
cBs3bt0. BosiopoiHast cBA3b. XUMHUUECKas CBS3b B
KpUCTaIIax (aTOMHAsI, MOHHAS, MOJIEKYJISIpHAs
KpUCTaIUIH4IecKas cTpykTypa). Kimaccudukanus
KpUCTAJUNIMYCCKUX BCUICCTB 110 TUITY XUMHYECKOM CBSI3H.
[Ipencrasienue o nmoaumMopdpuMe 1 u3oMophu3Me.
MeKXMONeKyYISIpHBIE CHITBI B3aUMOJICHCTBHS. XUMHUYECKas
CBA3b B KOMIIJICKCHBIX COCIMHCHUAX. Tunuunele
KOMIUTeKcooOpa3oBarenu u uranabl. Kinaccs
HEOPTaHUYECKUX COCTUHEHUN: OKCHIIBI, KHUCIIOTBI,
OCHOBaHMsI, COJIH.

KonTponbHbie
BOTIPOCHI

O6mue
3aKOHOMEPHOCTH
[IPOTEKAHUs
XUMHUYECKUX PEaKIUil

OHepreTuka XUMHUYECKHX peakuuii. TepMoauHaMuyecKue
cucteMbl. DYHKIUHN COCTOSIHUS (PHTANIBIINS, SHTPOIIHS,
pabota sHeprus). DHepreTruueckue 3P PeKTh
XUMUYECKUX peakuuil. [leppoe Hauaao TepMOIMHAMUKH.
OHTanbsnug 00pa3oBaHus BellecTBa. 3aKoH 'ecca u ero
HCIIOJIb30BaHUE I TEPMOXUMUYECKHX pacyETOB.
CranpapTHble cocTosHNS BemecTa. [lonsaTre 00
sHTponuH. BTopoii 3akoH TepMonnHamuku. M3o06apHo-
H30TepMHUYEeCcKHi ToTeHran (3Heprus [ nboca) kak
KpUTEpUH U IBIXKYIIAsl CHjla CaMOTIPOU3BOIILHOTO
MIPOTEKaHMs TPOIIECCOB B 3aKPBITON CHCTEME.
OO6paTtumble 1 HeOOpaTUMBbIE PEAKIIH. X UMHYECKOe
paBHOBecHe. | 'OMO- 1 TeTeporeHHbIe paBHOBECHSI.
Koncranra paBrnosecust. [Ipunnun Jle-IllaTense, yciosue
puMeHUMOCTH. CMeIIeHNe paBHOBECHS. Y CIIOBUS

KonTponbHbie
BOIIPOCHI
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(hazoBoro paBHoBecus. [IpaBuna da3. Dazossie
JUarpaMMbl AJI OJHO U IBYXKOMITOHEHTHBIX CUCTEM.
CKOpOoCTh XUMHUECKON peakiuu. dakTopsl,
OTIPEICISAIONTNE CKOPOCTh PEaKIINU. 3aKOH ACUCTBYIOIMUX
macc.. [Ipasuno Bant-T'odda. [Torsatue o6 sHEprs
AKTUBAIIMU U aKTUBUPOBAHHOM KOMILIEKCE.
KaranuzaTtopsl, kKaTamTuTHUYECKUE pEaKIINK. ABTOKATAIIU3.
@epMEeHTATUBHBIN KaTalin3. |'OMO- U reTepOreHHbIN
katanus. llennsie peakiuu. [locaenoBarensHbie U
napajuieIbHbIe PEaKIUU.

Hucnepchslie
cucreMsl. PacTBopsl
HEBJIEKTPOJIUTOB.

JucriepcHble CUCTEMBI UX KIaCCUPHUKALINS.
TepMmoauHaMuyecKas HEyCTOMYMBOCTb €TEPOreHHBIX
aucrnepcHsIx cucteM. [IoBepXHOCTHBIE SIBICHHUS U
agcop6uus. Cycriensuu u amynscun. Komnonnasie
pPacTBOPHI U MIX CBOWCTBA. 301u U renu. Koarymsims.
A»po30J1, ABIMBI, TyMaHbL. ['a30BbIe pacTBOPEI.
[TaprmansHoe naBnenue. 3akoH JlanbToHa. XuMUUecKast
teopus pactBopoB .M. MenneneeBa. PactBopeHue kak
(hM3UKO-XUMUYECKHH Mpoliecc. PacTBOPUMOCTE BEIIECTB.
CriocoObl BhIpayKEeHHS KOHIIEHTpArHU. 3aKoHbI Pays,
I'enpu. Ocmoc. 3akon Baut-I'odda.

KonTponbubie
BOIPOCHI

PactBOpHI
JIEKTPOJIUTOB

OCHOBHBIE NOJIOKEHUSI TEOPUH ATEKTPOTUTHUECKOM
nucconnanyi. CHUIIbHBIE U CITa0ble DIIEKTPOTUTEI.
Crenens aucconuanuy U GakTopbl Haeé BIHUSAIOLINE.
Koncranra aucconmanuy 1 GpakTopsl Ha €€ BIHSIONINE.
3aKkoH pa30aBIeHUSI.

[TonsTHE O TEOPUU CUIBHBIX ANEKTPOIUTOB. AKTUBHOCTD,
KO3 QHIMEHT aKTUBHOCTH, MOHHAS CUJIa PACTBOPA.
Hounnoe npoussegeHre Bojibl. BogopoaHblil mokazaTelb
(PH). [ToHATHS O KHCIOTHO — OCHOBHBIX WHAUKATOPAX.
I'unponus coneit. HeoOpatumeiii ruaponus. CTeneHs u
KOHCTaHTa Tuponu3a. BiusHue TemnepaTypsl U
pasbaBiieHns Ha cTerneHb ruponusa. bydepHasie
pacTBOpHI U UX cBolicTBa. [[pon3BeneHne pacTBOPUMOCTH
(ITP). YcmoBus BhIIAICHUS OCAJIKA.

KontponbHbie
BOIIPOCHI

OkucnIuTeIFHO—
BOCCTaHOBUTEIHLHBIC
peaknuu.
DNEeKTPOXUMHUUECKHE
CBOICTBa PACTBOPOB

OKHCIIUTETHFHO-BOCCTAHOBUTEIBHBIC TTPOIIeCCh. Bimsiaue
KHCIIOTHOCTH CPEJIbl Ha MPOJYKTHl OKHCIUTEIHHO-
BOCCTaHOBHUTENLHBIX peaknuii. OneHka
TEPMOIUHAMUYIECKON BO3ZMOYKHOCTH MTPOTEKAHIS
OKHCITUTENbHO-BOCCTAHOBUTEIHLHBIX PEAKITUH.
ONEeKTPOAHBIN NOTEHLIHAN. Psig Hanps>KeHNs METaIOB.
CranmapTHBIC OKACIUTEIEHO-BOCCTAHOBUTEILHBIC
rnoreHnuanel. ["anpBanndeckuii snement. DJ1C
rajqbBaHUYECKOr0 3JIEMEHTA. DJIEKTPOJIU3 PACIIaBOB U
BOJHBIX pacTBOpoB coseil.3akoHbl Dapajges. XUMUYECKHE
HACTOYHHUKHU TOKA, aKKYMYJISTOPEHI.

KontponbHbie
BOIIPOCHI

KommnnekcHreie
coequHenus. bro-
HEOpraHuyeckas
XAMUSL.

Koopaunanuonnas teopusi Bepuepa. Jluranasi. Turbl
KoMIuieKkcoB. JleHTanTHOCTh. Xenatsl. [Ipupona
XUMHYECKHUX CBSI3€H B KOMINUIEKCHBIX COCJIMHECHUAX.
Homenknatypa KOMIIJIEKCHBIX CO€MHEHU. MarHuTHbIE
CcBOMCTBa coequHeHuil. buosnemenTrl. bruonurannml.
OO01mas XxapakTepUCTHKA KOOPIUHAIIMOHHBIX COSIMHEHHIH
OMOMETAIIOB ¢ OMOTUTaHAAMMU.

KonTponsHbie
BOIPOCHI

OOmue CBOMCTBa

MeTaibl. (I)PI3H‘ICCKI/IC, XHMHYSCKHE CBOMCTBA U METOAbBI

KonTponbsHbie




METaJIOB U|nosyueHus MetatoB. Koppo3us u 3amuTa METAIJIOB U |BOIIPOCKI
HeMeTaoB. OCHOBBI |CIIABOB OT KOPPO3HH.
XIUMHYECKOTO Hemerannsl. ®uznueckue U XMMUYECKUE CBOMCTBA HE
CTPOCHHS H|MeTairioB. JeneHre MaTepruaioB MO AEKTPHIECKUM
Kj1accH(UKanus CBOMCTBaM: JMAJIEKTPUKH, TIOTYITPOBOIHUKH, TIPOBOTHUKH
OpPraHMYECKUX Y CBEPXIIPOBOIHUK.
COCIMHEHUI Teopust byrtneposa A.M. cTpoeHHsI OpraHUYECKUX

coeauHeHni. OCHOBBI KJlacCU(UKALIMHA OPTaHMUECKUX

COEIMHEHHI TI0 YTIEPOTHOMY CKEIIeTy U

(dhyaKIMoHaNRHBIM rpynnam. [lomnMepHble MaTepHuaibl.

8 |Meroanl ananuza MeToab! aHanM3a BELIECTB: XUuMHUUYeckue, Gpusnueckue U |KoHTposbHbIE
BEIIECTB (n3uko-xuMuveckre MeTo sl CrieKTpaibHbIE METOBI BOTIPOCHI

aHanuza: YO-, UK-, SIMP . PentreHocTpyKTypHBIH
aHaym3. CriocoObl 0OHApPYKEHUS PaJOAKTUBHOCTH.

9 |Hossle Hanpasinenusi |HoBble HanpaBiieHUsI COBPEMEHHOW XUMUHU U XUMUYECKOH | KOHTpOIbHBIE
pa3BUTHUSA TEXHOJIOTHH KaK pe3ylIbTaT BOIIPOCHI
COBPEMEHHON XUMHH |MHTETPAlliU ¥ CHHTE3a €CTECTBEHHOHAYYHBIX 3HAHUM!

51 XUMHYECKON| MOJIEKYIIAPHBIN AU3aifH B XMWY, HAHOXUMHUSI, CTIMHOBAS
TEXHOJIOTHH. XUMUSL, CyTipamMosieKysipHas xumMua. CoBpeMeHHast XUMUS
Pedepar. AKCTPEMAaIIbHBIX COCTOSHUI U HOBBIE 00JIACTH
B3aMIMOCBSI3H €CTECTBEHHBIX U TEXHHUECKUX HAyK.
Hanorexunonoruu.
2.3.2 3aHATHS CEMUHAPCKOT0 THIA
CemuHapcKue 3aHITHS - HE PEyCMOTPEHBI YICOHBIM ILJIAHOM.
2.3.3 JlabopaTopHble 3aHATHS
HaumenoBanue Popma
Ne pasmena HanmenoBanue mabopaTopHBIX paboT TEKYIIEro
KOHTPOJIS
1 2 3 4
Beenenue. TexHuka 6€30MacHOCTH TIPU padoTe B Omuem no
Crpoenue aroma u XUMHYecKoil maboparopun. TectupoBaHue 1o nabopamopnot
XUMHYECKas CBS3b. Teme: “OCHOBHBIE KJIACChl HEOPTAHUYECKUX pabome
Knacchel HeopraHM4eckux —|COEIUHEHHUH ™. mecm (1),
COEIMHEHU JlaGoparopnast padora Nel: “OcHOBHBIE KIacChl
HEOPraHUYECKUX COCTUHEHUIT .
OcHOBHBIE 3aKOHBI XUMUU. Perienue 3aaau. Omuem no
JlaGoparopnast pabGora Ne2:”  Ompenenenue| 1abopamopHoti
SKBUBAJICHTA MeTaIa . pabome
Pacuemno-
epaguueckoe
saoanue (PI'3)
K\P o Teme: OCHOBHBIEC 3aKOHBI XUMHUH. K/p
O6mme 3akoHoMepHOCTH |JlaGoparopras padora Ne3: “ XuMmuueckas Omuem no
MPOTEKAHUSI XMMHYECKHX |KWHETHKa. XHUMHUUYECcKoe paBHOBecHe. “ Pemenue | 1abopamopnot
peakiuit 3a7ad . pabome
Pacuemmno-
epaguueckoe
saoanue (PI3),
tect (T),
JucnepcHble CUCTEMBI. JlaGoparopnast pabora Ned: “Ilpurorosnenue| Omuem no
PactBop®I . pacTBOpOB pa3IIHOM KOHIIEHTpauu .| 1abopamopot
Heanexrponutos. TutpoBanue”. Pemenue 3amay. pabome
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Pacuemmno-
epaghuueckoe
sadanue (PI'3)

4 |PactBOpsI 25eKkTpoauToB  |JlaGopaTopHas padoTa Ne5: ”” PaBHoBecue B Omyem no

pactBopax 3nekTpoiautoB. PH. Bydepusie | 1abopamopnoii
pacTBopsl, “I'uaponus conein”. pabome

5 |OkucnIuTeNnBHO - Jlaboparopnast pabota Ne6. OxucnutenbHo-| Omuem no
BOCCTaHOBUTEJIbHEIC BOCCTaHOBHUTEJIbHBIC PEAKLIUH. n1abopamopHou
peaKLyH. Cocrasnenue ypasaenuit OBP: a) meton pabome
DIeKTPOXUMHUYECKIE 3NIEKTPOHHOTO Oananca; 0) METO] IEKTPOHHO- tect (T),
CBOICTBA PacTBOPOB MOHHOTO OanaHca.

Jlaboparophas padota No7 DIeKTpOXUMHUYECKUE Omuem no
CBOWCTBa PacTBOPOB. |'albBaHMUECKH DIIEMEHT. | 1aO0pamopHOt
pabome

6 |KommiekcHbie Pemienne 3amau mo Teme: «KomrmiekcHble K/p
COCAMHEHHS. COCIIMHEHHUS».
buoneoprannyeckas KonTtponpHas pabora mo Teme
XUMHUSL.

7 |O6mnme cBoiicTBa |Jlaboparopras pabora Ne§: OOmme cBoiicTBa Omuem no
METaJUIOB M HEMETaJUIOB. METAJJIOB, HEMETAJUIOB U MX COSAMHCHUHN n1abopamopnotl
OCHOBBI XUMHYECKOTO pabome
CTPOCHHUS u
KJIACCU(UKAIUSL
OpPTraHHUYECKUX
COETMHEHU

8 |Metoas! aHanu3a BeulecTB |JlabopatopHas pabora Ne9: “  Xumwmueckwe| Omuem no

METOAbl  aHanu3a  BemecTB. KauecTBeHHbIE | 1abopamopHol
peaKiyy Ha KAaTHOHBI 1 aHHOHEI pabome

3amura naboparopHoil pabdotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3amanus (PI'3), manucanue pedeparta (P), acce (9),
kosnokBuyM (K), rectupoBanue (T) u T.1.

2.3.4 TlpuMepHasi TeMAaTHKA KYPCOBbIX padoT
KypcoBbie paboThl HE IPETyCMOTPEHBI YIEOHBIM IJIAHOM.

2.4. IlepeyeHb y4eOHO-METOAMYECKOIr0 00ecIedeHHs1 AJIsl CAMOCTOSITEIbHONH padoThI
o0yvyaumuxcst Mo JUCHUILIMHE (MOIYJIIO)
OcHoBHasl 11eJIb CaMOCTOSITENIbHON pabOThl CTYACHTA — 3aKPENUTh TEOPETUUECKUE 3HAHMUS,
MIOJTyYeHHbIE Ha JIEKIIMOHHBIX U JA0OPAaTOPHBIX 3aHATHUAX MYTEM CaMOCTOATENIBHOTO M3YyYEHHS
PEKOMEHIYEMOMN JTUTEPATYPBHI.

HCpC‘lCHL y"IC6HO-MCTO,Z[I/I‘i€CKOFO obecreueHus

No Bug CPC JMACIIUATIINHEI 110 BRITIOTHEHHUIO CAaMOCTOSTEIIFHOU PabOTHI
1 2 3
1| [Ipopabotka 5 MoBTOpeHre| MeToindecKie yKa3aHus I MOATOTOBKH K 3aHATHUSM

JIEKIIMOHHOTO MaTepuana, MaTepuasa|JIEKIMOHHOIO M CEMHHApCKOro THMA. YTBEP)KIEHBI Ha
y4eOHOW W HaydHOW JmTepaTypsl,|3acenanun CoBeTa SkoHOMHYECKOTO QakynbreTra PI'BOY
MIOATOTOBKA naboparopubiM|BO «Ky6I'Y». IIpotokon Ne 8 ot 29 wmrons 2017 .
3aHATUAM Pexum JOCTyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

MCTO,[[I/ILICCKI/IG: YKa3aHUA 1O BBIITOJHCHUIO
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CaMOCTOSTENTFHOW pa0OThl O0yYarOMIMXCS. Y TBEPIKICHEI
Ha 3acemanuu CoBeTa SKOHOMHYECKOTO (HaKyIbTeTa
OI'BOY BO «Ky6I'Y». IIpotokon Ne 8 ot 29 mrons 2017
T. Pexum JlocTyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

Kysnmenoa CJI., Cropoxenko T.IL./ VYuebHo-
METOAMYECKOoe Mocobue i 1adopaToOpHBIX PadOT Mo
XUMHUH (UIA CTYIEHTOB 3KOHOMHYECKOro (paKyipTeTa)
Kpacnonap, Ky6l'Y, 2017 r. , yrBepxaeHHoe Kadeapoit
oOmelt, Heopranmyeckoit xumuu 1 UBTBX, mpotokomn Ne

7 01 22.06.2017 ¢
2|lTogroroBka K pemieHuro  3amad,| MeToandeckue yKa3aHus o BBIIIOJTHEHUIO
TECTOB W BBIMIOJIHEHUIO PACUYETHO-|CaMOCTOATENLHOM pabOThl 00ydaromuXxcs. Y TBEPKIACHBI
rpaduyecKuX 3a1aHui Ha 3aceannu CoBeTa SKOHOMUYECKOTO (haKylIbTeTa
OI'BOY BO «KyoI'Y». ITporokon Ne 8 ot 29 mrons 2017
r Pexum JIOCTyTIa:

https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnenosa C.JI., Cropoxenxko T.I1../ Yuebno-
METOJIUYECKOE TI0cOo0ue sl TaOOPaTOPHBIX pa0OT 1O
XUMUH (IS CTYACHTOB 9KOHOMHUYECKOTO (PaKyIbTeTa)
Kpacnonap, KyoI'Y, 2017 r., yTBepkaeHHOE Kadenpoi
o0meit, Heopranndeckor xumuu 1 UBTBX, mpoTokon Ne
7 0122.06.2017 T
3|IToaroroBka noKIa0B-Tipe3eHTalni |MeToauueckue YKa3aHHs no BBITTOJTHEHHIO
CaMOCTOSITENTFHOW pabOTHl OOYYarOIIUXCs. Y TBEPIKIEHBI
Ha 3acemannmn CoBeTa SKOHOMHYECKOTO (haKyiIbTeTa
OI'BOY BO «KyoI'Y». ITporokon Ne 8 ot 29 urons 2017
T.
4|TToaroToBKa K TEKyIIeMy KOHTPOIIO |MeToaudueckue yKa3aHHs o BBITIOJTHEHUIO
CaMOCTOSATEIBHON pabOThI 00yUYArOIIMXCS. Y TBEpPIKIACHBI
Ha 3aceqanny CoBeTa SKOHOMHYECKOTO (haKyJIbTeTa
OI'BOY BO «KyoI'Y». ITporokon Ne 8 ot 29 mrons 2017
I. Pexum JIOCTyTa:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Kysnenmoa C.JI., Cropoxenko T.II../ VYuebHo-
METOJINYECKOE TI0COo0ue ISl Ta0OPaTOPHBIX paboT 10
XMMUH (JUIs CTYJJICHTOB SKOHOMHYECKOTO (haKyyIbTeTa)
Kpacnonap, Ky6I'Y, 2017 r. , yrBepkaeHHOe Kadenpoit
o01eit, Heopranndeckoi xumuu 1 UBTBX, mpoTokos Ne
7 01 22.06.2017 T

Y4ueOHO-MEeTOANYECKHNE MaTepuaabl JIsI CaMOCTOSITEIBHOW paOOThl OOYYAIOIIMXCS W3
YHUCJIa UHBAIKUJIOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenocTtaBisitorcst
B (popMmax, aanTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBSI M BOCIIPUSITHS WH(DOpMAIUH:

st muu ¢ HapyIIeHUs MU 3pEHHUS:

—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B hopMe PNIEKTPOHHOTO JOKYMEHTA,

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B Ie4aTHOM dopme,

— B (hopme 2IIEeKTPOHHOTO JTOKYMEHTA.

JIns muu ¢ HapyleHUs MU OTIOPHO-/IBUTaTENBHOTO almapara:

— B 1e4aTtHoi (opme,

— B hopMe PIIEKTPOHHOTO JOKYMEHTA,
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JlaHHBIN TIEpeUCHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHI'CHTA
00yJaroIuXcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

OOpa3zoBarenbHble TEXHOJOIMU: METOJ HPOOJEMHOTO U3J0XKEHUS  MaTepuana;
CaMOCTOSITENIbHOE YTEHHE CTYJCHTaMU Y4eOHO-METOAMYECKOW U CIIPAaBOYHOH JIUTEpaTypbl U
nocienyomeil cBoOOAHOM IUCKYCCMM IO OCBOGHHOMY MMM Matepuany. lcnosb3oBanue,
WUTIOCTPATUBHBIX ~ BHUJEOMATEPHAJIOB C MOMOIIBIO  MYJIbTHMEIHMHHOTO  O0OPYAOBAHMS.
TexHomOrMM  JUYHOCTHO-OPUEHTHPOBAHHOIO  OOydYeHHs,  IO3BOJSIOIIME  CO3/1aBaThb
WH/IMBUyaJIbHBIE 00pa30BaTeNIbHBIC TEXHOJIOTHH.

Ilepeuncnennbpie 00pa3oBaTeNIbHbIE TEXHOJIOIMH PEATU3YIOTCS:

- IpU YTEHUU JIEKUUU C HCIHOJIb30BAHUEM MYJIbTUMEIUNHBIX Ipe3eHTaluil u
JI€MOHCTPALlMOHHOI'O 3KCIIEPUMEHTA;

- NpU AUATOrOBOH (opMe NpoBENEHUS JEKIMOHHBIX 3aHATUH C IOCTaHOBKOW H
perieHrneM npoOJIeMHBIX U CUTYaIllMOHHBIX 3a/1aHUH;

- TpU TPOBEACHUU JTa0OPATOPHBIX PAadOT BKIIIOYAIOIINX TIYOOKYIO CaMOCTOSATEIBbHYIO
IpopadOTKy TEOPETHUECKOTO0 MaTepualia, H3yYeHHEe METOAMKH TPOBENCHHS pabOThl H
IUTAHUPOBAHUS SKCIICPUMEHTA.

Lemoncmpayuonnlil Xumudeckull 9Kkcnepumerm OTHOCUTCS K CJIOBECHO-HAIJISTHBIM
MeToAaM o0y4YeHHsI ¥ TIO3BOJISIET IpenogaBaTeso chopMUpOBaTh MHTEPEC K IIPEAMETY Y
CTY/ICHTOB, OOYYHUTbH WX BBHINOJHATH OIPEICIICHHBIC ONEPAIIH C BEIIECTBOM, IPHEMaM TEXHUKHU
nabopaTopHOro 3kcrnepuMenTa. OCHOBHBIE TPeOOBaHUS, IPEIbSBIIIEMbIE K
JIeMOHCTPAIIMOHHOMY 3KCIIEPUMEHTY: HATJSIIHOCTD; IPOCTOTA; O€30MaCHOCTh; HAJC)KHOCTH;
HE00X0AUMOCTb OOBSICHEHHSI SKCIIEPUMEHTA.

Ilpu nposedenuu nabopamopmwix 3auamuti HEOOXOIUMO CO3JaTh YCIOBUS TS
MaKCHUMAaJIbHO CaMOCTOSITEJIbHOTO BBIMOJIHEHUS CTyI€HTaMu JIabopaTopHbIX paboT. [ToaTomy
MIpH IPOBEICHUH Ta00PATOPHOTO 3aHITHS PEKOMEH IYETCS:

1. TIpoenenue s3kcnpecc onpoca (B yCTHOM WM TECTOBOU (hopMe) IO TEOPETUUECKOMY
MaTepuaisy, HeOOXOJUMOMY JIJIsl BBIITOJIHEHUS pabOThI (C OLIEHKOM).

2. TIpoBepka IJIaHOB BHIMTOJIHEHUS Ta00PAaTOPHBIX PadOT, MMOATOTOBIEHHBIX CTYJACHTOM B
paMKax caMOCTOSITETbHON PaOOTHI.

3. OueHka paboThI CTy/I€HTa B 1a00paTOPUHU U MOIYUYEHHBIX UM PE3yJbTaTOB (C OLEHKOMN).

4. TlpoBepka oT4eTa O BHINOJIHEHHOM JJAOOpaTOpHOH paboTe (C OLEHKOMN). JlaGopatopHsble
3aHATUS (pabOThl) MPOBOJATCS MOCIE U3YUEHMsI ONIPENIEIeHHOr 0 pa3jiena. B aktuBHoOM hopme
BBINOJIHAETCS 00cy)aeHne abopatopHbIx (JIP) u konTposbHbIx padot ( KP), uro
CTIOCOOCTBYET aKTUBU3AIUS CTY/ICHTA, OBHIIIEHNE YPOBHS €r0 MOTHBAIIMU M OTBETCTBEHHOCTH
3a Ka4eCTBO OCBOEHUS 00pa30oBaTeIbHOM IPOrpaMMBl.

B nporecce nmpoBeneHus JEKIIMOHHBIX 3aHATUN W J1a0OpPaTOPHBIX pabOT MPaKTUKYETCS
[IMPOKOE MCIOJIb30BaHUE COBPEMEHHBIX TEXHUYECKHUX CPEJCTB (IPOEKTOPHI, WHTEPAKTUBHBIC
nocku, Uuatepuer). C ucnons3oBanreM MHTEpHETa OCYIIECTBISIETCS TOCTYN K 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

OTnenbHBIE TEMBl JAUCHUIUIMHBI TPEANIONAral0T pelIeHHe TECTOBBIX 3alaHuil U
pacyeTHBIX 3aa4. JTO MO3BOJISIET OCYIIECTBIATh TEKYHIIMH KOHTPOJIb 3HAHWW M YMEHUU IO
JTMCLUIUINHE.

BrimonHenne pacyeTHO-rpa)Udeckoro 3alaHus W TOJATOTOBKA JIOKJIaIa-TPe3eHTAInN
MO3BOJISIET B KOMIUIEKCE OIICHWUTh 3HAHUSA, YMEHHMS W HaBBIKM (OPMHUPYEMBIX TUCIMILIMHOM
npodeCCHOHANBPHBIX KOMITeTeHIIMKA. [Ipy TOATrOTOBKE MOKJIAMOB-TIPE3CHTANH 00ydJarommecs
MPEJCTABISAIOT PE3yabTaThl UCCIIE0OBAHUS C UCIIOIb30BaHNEM nporpammbl Power Point.

WuTepakTiBHBIE 1 HH)OPMAITMOHHO-KOMMYHHKATHBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH,
WCTIOJIb3yeMbIe B ayJAUTOPHBIX 3aHITHUSX, B COYETAHUH C BHEAYAUTOPHOU PabOTOH CO3/IAI0T
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JOTIOJTHUTEIbHBIE  yCIIOBUS ~ (OPMHUPOBAHUS W Pa3BUTHS  TPeOYEeMBbIX  KOMITCTCHIIMA
O6y‘laI-OI_HI/IXC}I, IMIOCKOJIBKY  ITO3BOJIAIOT O6€CH€‘H/ITB AKTHUBHOC B3aHMOﬂeﬁCTBHe BCEX
YYaCTHUKOB. DTH METOMBI CIIOCOOCTBYIOT INYHOCTHO-OPHUEHTUPOBAHHOMY MOIXOTY.

I[JISI HUHBAJIMIO0B U JIUII C OT' paHI/I‘IeHHbIMI/I BO3MOXHOCTAMU 3I[OpOBBSI yCTaHaBJII/IBaeTCSI
OCO6BII71 MOopsAA0K OCBOCHUA YKaSaHHOfI JAUCHUITIINHBI. B O6paSOBaTeJIBHOM mponecce
I/ICHOJIBS}’IOTCSI COIIMAJIBHO-aKTUBHBIC U pe(i)HeKCI/IBHLIC MCETOAbI 06yquH;1, TCXHOJIOTUU
COHHOKynBTypHOﬁ pea6I/IJ'II/ITaI_[I/II/I C OCJIBKO OKa3aHHA IIOMOIIM B YCTAHOBJICHUHW ITOJHOICHHBIX
MCKIIMYHOCTHBIX OTHOI_HGHI/Iﬁ C I[pyTI/IMI/I CTYILCHTaMI/I, CO3JaHNNn KOM(i)OpTHOFO
IICUXOJOTHYCCKOro KJImmartra B CTy,I[eHLIeCKOI\/'I Ipy1iie. Briieo3zHaueHHble 06p330BaTeHBHHe
TEXHOJIOTUHM JAI0T Hanbosee 3(PQPEKTUBHBIC pPE3yNbTaThl OCBOCHUS IUCLUUILIMHBI C TO3UIHNA
AKTyaJiu3aluu COACpKaHNA TEMBbI 3aHATHA, Bpra60TKI/I IIPpOAYKTHUBHOI'O MBIIJICHHA,
TepMI/IHOJIOI‘I/IIIeCKOf/'I T'paMOTHOCTH W KOMIICTCHTHOCTH 06y11aeM0ro B acCIICKTC COIUaJIbHO-
HaHpaBHeHHOﬁ IIO3unun 6yz[y1uero cueoyaliucrta, WM MOTHBAOMKW K HWHHIOUATUBHOMY H
TBOPYECKOMY OCBOCHHMIO ydeOHOro marepuana. PekoMeHJanuu 10  MCIOJIb30BAaHUIO
HHTCPAKTHBHBIX H I/IH(bOpMaLII/IOHHBIX 06pa3OBaTeJIBHBIX TEXHOJOTUH 6LIJ'II/I OCYIICCTBJICHbBI
COTJIaCHO METOJMYECKUX YKa3aHWsIM K TMojoOHoro ponaa paboram. Pexum moctyma:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.

I/IH,I[I/IBI/II[yaJ'IbHBIe KOHCYJIbTalluN 06y‘IaIOI_I_II/IXC}I MMPOBOOATCA CIKCHCACIBHO B (l)opMe
auajiora. I[JISI JINIL C OFpaHI/I‘-IeHHI)IMI/I BO3MOXHOCTAMN 3I[0p0BI>$I Hpe[[yCMOTpeHa opraHmauHs{
KOHcyHBTaI_II/Iﬁ C UCIIOJIB30BAHUECM 3J'IeKTp0HHOfI IIOYTHI.

4. OnleHOYHbBIE CPeCTBA /Il TEKYIEro KOHTPOJIS YCIeBaeMOCTH H MPOMEKYTOYHOI
aTTecTalu.

OneHouHble CpeAcTBA Ui MHBAJIUAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— Npu HEOOXOAMMOCTH MHBAJIMAAM M JMLIAM C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI ITPEIOCTABIISETCS IOMOJIHUTENIbHOE BpeMs JJIsl MOATOTOBKU OTBETA HAa HK3aMEHE;

— IIpH TPOBEJICHUH NPOLEYPhl OLIEHUBAHUS PE3YIbTATOB 00yUEHHs] HHBAINIOB U JIULL C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI TIPEYCMATPUBACTCS HCIOIB30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— TIpHA HEOOXOAUMOCTH 151 00YUAIOMIUXCSI C OTPAHMYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI
U UWHBAJIUAOB TMpolelypa OLEHUBAHUSA pPE3YyIbTaTOB OOYYEHUS IO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTATIOB.

[Tponienypa orneHMBaHUS pe3yJbTAaTOB OOYyYEHMsS WHBAIMIOB U JIMI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH  3JIOPOBBSI 10 JTUCIMIUIMHE (MOIYINIO) TPEAyCMAaTPHBAET NPEIOCTaBICHHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSM HMX 3[0pPOBbS U BOCIPHUATHUS
nH(popManuu:

JUiist T ¢ HApyIIEHUSIMH 3PEHHS:

— B I1e4aTHOM (hopMe yBEIMUYEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO JOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMU CITyXa!

— B Ie4aTHOM dopme,

— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA.

JIJ1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B 1e4aTtHoi (opwme,

— B (popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIIA TIepeueHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronmxcs.

4.1.®0HA OLICHOYHBIX CPEACTB JJIsl MPOBEICHNS TEKYIIero KOHTPOJIs.
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Texymuit KOHTPOJIb OCYIIECTBIISETCS B YCTHOM M MUChbMEHHOM (hOpMe Ha JICKIIMOHHBIX U
1a00PATOPHBIX 3aHIATHUIX U BKIIOYAET CIeIYIOIINE BUIbI U (DOPMBI KOHTPOJIS: BXOIHOM
JIMAarHOCTHYECKUH TECT, yCTHBIN OMPOC, BHIMOJIHEHUE PACUETHO-TPAPUUECKUX U TECTOBBIX
3aJlaHul, MOATrOTOBKA M 3all[UTa JIOKJIa/1a-IIPEe3eHTALIUH.

IlpumepHulii nepeuernb KOHMPOILHBIX 60NPOCOE NO OMOEILHLIM MEMAM OUCYUNTUHDL
(OIIK-1, OIIK-3, IIK-1)
Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas cesasw. Kiaccol neopeanuueckux
coeouHenutl
1.TIpenMeT ¥ OOBEKT U3yUCHUS XUMHH.
2. IlepeuncnuTe OCHOBHBIE 3aKOHBI XUMHUH
3. HazoBuTe Ki1acchl HEOPraHUYECKUX COCTMHECHUH .
5. KBanTOoBO-MeXaHHUECKask MOJICTb CTPOCHHUSI aTOMa.
6.KBaHTOBBIC UKClia UX PU3HUESCKUI CMBICII.
7. AtomHsI€ S, D, d, T - opOuTaNH.
8. [IpuHIMIIBI 3aMI0JIHEHUE JIEKTPOHAMU aTOMHBIX OpOUTAICH
9.ChopmynupyiTe nepuoInIecKuii 3aK0oH.
10. Crpoenue nepuoaudeckas cucrema iaementoB JI.1. Menneneena.
11.Knaccudukanus snemeHros ( s-, p-,d-, ).
11. TlepeuncauTe TUIBI XUMUYECKON CBS3H.
12.ITonsarue o meroge BC u MO.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyull

Yro Takoe TepMOAMHAMHUYECKas cucTeMa’?
HazoBuTe THIBI TEPMOIUHAMUYECKUX CUCTEM.
[Tepeuncnure QyHKIIUU COCTOSHMUSL.
Yro Takoe cTaHIapTHBIE TEPMOJIUHAMUYECKHE TapaMeTpbl 00pa30BaHUs BEeLeCTB?
OOBACHUTH BO3MOKEH JIM BEYHBIN JTBUTATEIb.
Kakue peakuiny Ha3bIBatOTCS SK30TEPMUYECKUE U dSHI0TEpMHUUECKUE?
Kak onpenenuTs BO3MOXHOCTb IPOTEKAHUSI XMMUUYECKOM peakiun’?
Kaxue gakTopsl BIUSAIOT HA CKOPOCTh XUMHUUECKON peaKiuu?
[ToueMy noporocTosiue KaTaIu3aTopbl UCHOIb3YIOT B TEXHOJIOTUYECKUX MTPOLIeccax U
SKOHOMMKH MPEANPUATUI
. Kak , ucnnonesyro [Ipuanun Jle-Illarense yBenuunuTh BBIX0AA MPOAYKTA B PABHOBECHOM
TEXHOJIOTHYECKOM TIporiecce?

©WoNoO~WNE

=
o

Tema 3: qucnepcuvie cucmemvl. Pacmeopwi neanekmponumos.

[TpuBeauTe puMepbl JUCTIEPCHBIX CUCTEM.

HazoBute cBoiicTBa (hU3MUECKUX CMECEH U XUMHUYECKUX COCTUHEHHM.

OnuimmuTe CBOKMCTBA paCTBOPOB.

N3 kakux cTagnii COCTOUT MPOLECC PACTBOPEHUS.

Kakue ¢akTopsl BIUSIOT Ha MPOIIECC PACTBOPEHUS?

UYem oTnmyaroTcs neaabHble paCTBOPHI OT pEaIbHbIX?

[Toyemy BogHBIE CTPOUTENBHBIE PACTBOPHI TPH pabOTe 3UMHEE, MOPO3HOE BpEMS HE
3amep3aroT?

Nogo,s~wbdpE

Tema 4: Pacmeopyl anekmpoaumos
1. Kakue BemiecTBa OTHOCSTCS K dJEKTPOIUTaM?
2. TTouemy 37IEKTPOIUTHI TTPOBOIST TOK?
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3. UeM cuibHBIE AJIEKTPOJIUTHI OTIIMYAIOTCS OT CIa0bIX?
4. IloueMy KOHCTaHTa JUCCOIMAIIMU HE MPUMEHUMA K CUIIbHBIM 3JIEKTpoJIuTaM?

Tema 5: OxkucrumenvHo - 80CCMAHOBUMENIbLHBIE PeaKyuu. INeKmpoxXumMuyecKue ceoucmaeda
pacmeopos.
1. Kak paccunrarh BO3MOXHOCTb IipoTekanust OBP?
2. Kak co3math rajibBaHUYECKHI 2JIEMEHT, UMes OJUH BH MeTailia?
3. Tlodem Henb3s MOJYYUTHh AKTUBHBIC METAJUIBI U3 BOJHBIX PACTBOPOB
AIEKTPOJIUTUYECKUM ITyTeM?

Tema 6: Komnnexkchvie coedunenus. buoneopeanuyeckasn Xumusi.
1. Yem oTanuaroTcs ABOMHBIE COIM OT KOMIIJIEKCHBIX ?
2. Tloyemy KOMIUIEKCHBIEC COJIH SIPKO OKpaIlieHHbIC?
3. Kax ompenenuTs MarHuTHBIE CBOWCTBA KOMILJIEKCOB?

Tema 7: Obwue ceoticmea memanios u vememaiios. OCHOBbL XUMUYECKO20 CMPOEHUS U
K1accu@uxayus OpeanuyeckKux coeOuHeHull
1. Tlouemy meTaybl 6JecTAT?
2. Tloyemy MeTayuIbI MPOBOMST TOK , @ HEMETAJUIBI - HET?
3. I'me B mepuogmveckoii cucreme 3neMenToB J[.1. MenaeneeBa HaxXoasATCs METAIUIBI U
HEMeTaJIJIbI?
4. Kakwe BemecTBa OTHOCSATCS K OPraHMYECKUM BelecTBaM?

Tema 8: Memoowl ananuza éewecma
1. Yem xumuuecxue memoosl aHAIU3A OMAULAIOMCA OM PUUYECKUX U Pu3uKo-
Xumudeckux?

Ipumepnoiii mecm no omoenvuvim memam oucuyunaunst (OITK-1, OIIK-3, IIK-1)

Lluacnocmuueckoe mecmupogarue

Llenb: onpeneneHue UCXOAHBIX 3HAHUHM U 0COOEHHOCTEN MBIIICHUSI CTYIEHTOB JUIS
KOPPEKTUPOBKHU COJEPKaHUS Kypca, JOPMUPOBAHUS TPAEKTOPUH O0YUECHHUS.

- XuMus U3y4aer ...

- Moss — 310 ...

- XMMHYECKOe BELIECTBO — JTO ...

- [lepeuncnuTe OCHOBHbBIE 3aKOHBI XUMHH.

- YKakuTe BaXHEUIINE TEOPUH, COCTABIIAIOIINE OCHOBY XUMHHU.

- 13 nepeuyncieHHbIX SBJICHUN BBIOEPUTE TO, KOTOPOE HENb351 OTHECTU K XUMHUECKUM:
pacTBOpPEHHE COJIM B BOJI€; CBEPTHIBAaHHE KPOBU; B3PhIB IMHAMUTA; pa3/ieJIeHHe N30TONOB ypaHa
¢ moMo1bko nuddy3uu.

- [Ipocreiimas (amnupuueckas) GopMmyina ykas3bIBaer ...

- XUMUYECKHI JIEMEHT XapaKTEPU3YeTCs

- Ilog HOpMaIBHBIMM YCIIOBUSIMU B XMMMH TO/Ipa3yMEBAIOTCS CIEAYIOIINE YUCICHHBIE
3HAYEHUS TEeMIIepaTyphl U AABJICHUS ...

- CKOJIBKO aTOMOB BOJIOPOJia COJIEPKUTCA B 224 11 OyTaHa MpH H.y.?

- CKOJIBKO M KaKHX 3JI€MEHTapHBIX YaCTHII 00pa3yloT aToM u3oromna dropa °F?

- OnpenenuTe KBaHTOBBIE YKCIIA, ONMUCHIBAIOIINE COCTOSHUE BAJIEHTHOTO 3JIEKTPOHA aToMa
BOZIOPOJia B OCHOBHOM COCTOSIHUHU.

- OnpenenuTe BaJIEHTHOCTD U CTENEHb OKUCIIEHHSI aTOMa a30Ta B MOJIEKYJIE a30THOU KHCIIOTHI.
- Uro Takoe XuMHuecKas CBSI3b?
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- Xumuueckas peakius 00s3aTeIbHO COMPOBOKIACTCS BbIACIEHUEM HIIN MOTJIONICHHEM
SHEPTUH, IOCKOJIBKY ...

- [IpuBenuTe GopMysbl COSTMHEHUHN, UMEIOIINX a) KOBAICHTHYIO HETIOJISIPHYIO CBSI3b, 0)
KOBaJICHTHYIO MOJIIPHYIO CBSI3b, B) HIOHHYIO CBSI3b, I') OJJHOBPEMEHHO HOHHBIE 1 KOBAJICHTHBIE
CBSI3HU.

- [IpuBeauTe npuMepbl 3K30TEPMUYECKUX PEAKLIUMN.

- B xakux eqMHULAX U3MEPSAETCS CKOPOCTh XMMUYECKON peaKkI1u?

- Ot Kakux (pakTOPOB 3aBHCUT CKOPOCTh XUMHUECKOW peaKinu?

- Kakue BeniecTBa Ha3bIBAIOT KaTtaauzaropamu?

- XUMHYECKHE peaklMy, IPOTEKAIOIINE B IPOTUBOIOJIOKHBIX HAIIPaBICHUAX, HA3BIBAKOTCA . ..
- Kak npurotosuts 100 r 10% pactBopa caxapa?

- DNEKTPOJIUTHI — 3TO JTHOObIE BEIIECTBA, KOTOPHIC ...

- K CHUIIBHBIM 3JIEKTPOIMTaM OTHOCATCA ...

- BonHblit pacTBOp coIM UMEET IIETIOYHYIO Cpey, €Clii COJb 00pa3oBaHa ...

- Kakue peakiuu OTHOCAT K OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIM?

- K Ba)KHEHUIINM OKHCIIUTENSAM OTHOCATCS . ..

- Ha kaxue 1Ba Tuna MOYXHO MOAPA3EIUTh BCE XUMUYECKUE BEIeCTBA?

Tema 1: Beeoenue. CmpoeHue amoma u xumuyeckas cesa3vb. Knaccol HeopearHu4YecKux

coeouHeHull
1. YcraHoBuTE COOTBETCTBHE MEKAY (POPMYIIO YaCTHIIBI U €€ AJIEKTPOHHON KOH(HUTYpanuei.
OOPMVIJIA HACTHULBI DJIEKTPOHHAA
KOHOUT'YPALIUA

A) P 1) 1s%2s%2p®3s23p°
B) PO 2) 1s%25%2pf3s23p°
B) P* 3) 1s22s22p°%3s?
r) p+ 4) 1s22s22p°®
2. NoHHas cBS3b OCYIIECTBIISCTCS B BElIeCTBE, (hOPMYIIa KOTOPOTO

1) H

2) NaCl

3) Li

4) He
3. YcTaHOBHTE COOTBETCTBHE MEX/ly HA3BaHUEM COETMHEHUS U BUJIOM XMMHUYECKOH CBA3H
HA3BAHUE COEAMHEHUA BUJI CBA3U
A) anroMuHUR 1) nonHast
b) xnopun xanbuus 2) KOBaJICHTHAsl HETOJISIPHAS
B) xnop 3) KOBaJIeHTHas MOJIApHAas
I') ammuax 4) MerauecKas

4. VKaxuTe eMHNIY U3MEPEHHS KOJMYECTBA BEMIECTBA:
r
2) MOJIb
3) kr
4)a.em.
5. W3 npuBeJeHHBIX HUXKE GOPMYI CONeH BEIOEPHTE KHCIYIO COJIb:
1) K2SO4
2) NaH:PO.
3) (NHa)2[Fe(SO4)2]
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4) [(Cu(OH)].COs3

6 .YcraHOBHUTE COOTBETCTBHE MEXK/y Ha3BaHHEM BEIIECTBA U KJIACCOM (TPYIINOii) BEIIECTB, K
KOTOPOMY OHO IPHUHAJUIEKUT.

HA3BAHUWE BEHHIECTBA KIIACC(I'PVIIIIA)
BEIIIECTB

A) TUZIPOKCHU]] ATFOMUHUS 1) kucnas conb

b) runpokapboHat KanbIus 2) KUCIoTa

B) cepoBomopos ( pactBop) 3) ocHOBaHHUE

I') runpoxcun Hatpus 4) am(oTepHBINA THUIPOKCHUL

5) cpenHsis Coib

7. Ilpu HOpMaIbHBIX YCIOBUAX 2 MOJIb KHCIIOPO/1a 3aHUMAET 00bEM (B JINTPax), paBHbII

1) 11,2

2) 448

3) 112

4) 22,4
8. B peaxmmro ¢ cepHoli kucinoToi Berymuio 20 r ruapokcuaa Hatpus. PaccuunTaiite maccy
obpasosasiieiicst comu. (2NaOH + H2SO4 = NaSO4 + 2H,0)

1) 38

2) 35,5

3) 42

4) 46,3

9. Hamuiute ypaBHEHHS PEAKI[Hid, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIICAYIOIIHE
MPEBPAIICHHS:
Fe — cynwdar xenesa (III)— ruapockun xenesa (II)— Fe 20 3

10. 3agana cnenyrorasi cxema mpeBpalieHuil BEIecTB:
+X +Y
CO,-> K2CO3—> KHCO 3
Onpenenure, Kakue U3 yKa3aHHBIX BELLECTB SBIISIOTCS BellecTBaMU X U Y.
1) KCI (p-p)
2) K20
3) H2
4) HCI (130bITOK)
5) CO2 (p-p)
3anummTe B TaOJIUIy HOMEpA BEIOPAHHBIX BEIIECTB MOJI COOTBETCTBYIOITUMU
OyKBaMHU.

X Y

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyuli
1. Vkazarh MaTeMaTHYECKOE BBIPAKEHUE CKOPOCTH MPSMOU PEaKIIHH:
3Fe + 4H,0 (1) +*Fe304 +4H>
1) v=k[Fe]?[H20]*  2) v=k[Fe][H20]; 3)0=k[H20]*4) 0=
[Fe]*[H20]% 5) v = k[Fe] [H20]®
2. Yxa3arh BBIpOKEHUE KOHCTAHTBI PAaBHOBECHSI PEaKIINN

Fe203 + 3CO < 2Fe + 3CO2
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_ Faosllcol ., _lcal® o [Felflcogl® _sleoy K =2
DK = matcoas i 2K = oot K = i o 5meon WK = 5ico17 9)  aleod

3. Kak n3meHuTCs KOHIIEHTpaIus Kak10ro komrnoneHnTta B cucreme Nz + 3Hz« 2NH3 mpu
YBEJIMYCHUU KOHIIEHTpAIMH a30Ta.

1)yBenuuuTcs, [NH3] yBemuumrcs; 2)ymenbmurcs, [NH3z] ymeHbmurcs;
3)yMeHbIIUTCH, [NH3] yBenuuutcst; 4)yBenuquTcs, [NH3] ymenbmmres;
5)yMEHBIIUTCS [NH3] e nuzmenurcs.

4. Kak noBnusieT MOBbIIICHNE AaBJICHUS HA COCTOSIHHE XMMHYECKOr0 PaBHOBECHUS B
cucteme: C + H,O(map) < CO + H>
1) paBHOBecHE CMECTUTCS BIPABO; 2) paBHOBECHE CMECTHUTCS BIIEBO;
3) paBHOBecUE HE HapyLIUTCS.
5. Kak moBnusieT MoHMKEHUE TEMIIEPATyPhl HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHSI B
cucrteme:2NO + 0= 2NO>; AH<(Q
1) paBHOBecHe HE HAPYLIUTCS; 2) PaBHOBECUE CMECTHUTCSI BIIEBO;
3) paBHOBECHE CMECTUTCS BIIPABO.

Kpumepuu ouenxu mecma: npaBuwibHbIX 0TBeTOB 91-100% - «oTitmaHOY, OT 75 % 10 90%—
«xopotio», ot 60 % 1o 75%— «yn0BIETBOPUTEIbHOY», MeHbIIIE 60% - HEYTOBJIECTBOPUTEILHOY.

Tema 5: Oxucaumenvro - 60ccmanosumelbHble peakyuu. 3ﬂ€Kmp0xuMMlleCKM€ ceoticmaea
PAacmeopos.
1. K kakoMy Tumy peakiuii OTHOCUTCS JaHHAs PeaKius?
KOH+C1; —»KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKUCIICHHUS — BOCCTAHOBJICHHMS;
2) peaxius BHyTPUMOJIEKYISPHOTO OKHUCIICHHS — BOCCTAHOBIICHHS,
3) peaxiyst JUCIPOTIOPIIHOHUPOBAHHS.
2.ATOMI)I KaKoro 3JICMCHTA, U3MCHSA CTCIICHb OKHUCJIICHHU, OKUCIIAIINCh B PECAKIIUN:
Pb(NO3z)2 — PbO + NO2+0O>
1) cBuHIa; 2) a30Ta; 3) KuciIopoaa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCJIOPO/Ia.
3. CKonbKO 27eKTpoHOB oTaaeT noH Cr* B peakuuy:
Cr** +Br; + OH — Cr0Z™ + Br +H20
1)1;2)2;3)3;4)4;5)5.
4. CKOJIBKO MOJIEKYJI a30THOM KHCIIOTHI y4acTBYET B KAUECTBE OKUCIUTENS B PEAKIINU:
FeS + HNO3—Fe(NO3)s + S + NO +H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpenie ocymiecTBIsSeTCS peakiys, MPOTEKAoIIas o CXEME:
MnO;+ KC103+ ... - KoMnOs+ KC1 +...

Kpumepuu ouenxu mecma: npaBuiibHbIX 0TBeTOB 91-100% - «oTitmaHOY, OT 75 % 110 90%—
«xoportoy», ot 60 % 10 75%— «ymoBIETBOPUTEIBHOY, MeHBIIIE 60% - HEYTOBIETBOPUTEILHOY

Ilpumepeol 3a0au no omoenvhovim memam oucyunaunwt (OIIK-3, I1K-1)

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas ceszo. Knaccwl neopeanuyeckux
coeounenul
OcHogHbie 3aKOHbL XUMUL
1.CKOJBKO T COJTM 00pa30BaioCh MPU B3aUMOJCHCTBUS 2,24 J1 yIIIEKUCIIOTO ra3a, U3MEPEHHOTO
[IPH HOPMAJIBHBIX YCIOBHSX C THAPOKCHIOM HaTpus . OTBET MOATBEPAUTE PACUETOM U HA30BHUTE
MOJTYYCHHYIO COJIb.
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2. KapbonaTtHas 1i€HKa Ha TOBEPXHOCTU CTPOUTENBHBIX U3/, U3TOTOBJIEHHBIX C
HCIOJIb30BAaHHUEM U3BECTH, Pa3pyIIAETCs BO BIAXKHOM BO3yXeE, COAepKaIleM U30bITOK
YIIICKUCIIOTO Ta3a, ¢ oopa3oBanueM ruapokapoonara: CaCO3 + H20 + CO2 Ca(HCO3)2.
CkombKO KT ruipokapOOHaTa Kajublusi 00pa3yercs IpU pacCTBOPEHHUH 5 KT KapOOHAaTa KajbIHs
OTBeT NoATBEPAUTE PaCUETOM.

IIpumepnvie bunemol K KOHMPOALHOU pabome

K ¢dopmaM nDHUCBMEHHOTO KOHTPOJIE OTHOCHUTCS KOHMPOJbHASL paboma, KOTOpas
SIBJIIETCSL OJIHOM U3 CIOKHBIX (DOPM MPOBEPKHU; OHA MOXKET MPUMEHSTHCS Ul OLEHKU 3HAHUM 110
0a30BbIM M BapUaTUBHBIM IUCIHILUIMHAM BceX HUKIOB. KoHTponbHas paboTa, Kak IpPaBHIIO,
COCTOUT M3 HEOOJIBIIOTO0 KOJWYECTBA CPEAHUX IO TPYAHOCTH BOIPOCOB, 337ad MM 33/aHUM,
TpeOYIOUINX OMCKAa 0OOCHOBAHHOTO OTBETA.

Bo Bpems npoBepKu 1 OLIEHKH KOHTPOJIbHBIX MUCHbMEHHBIX pab0T IPOBOIUTCS aHAIIU3
Pe3yJIbTATOB BBIIIOJIHEHUS, BBIBISIFOTCSA TUIMYHBIE OIIMOKH, a TAKXKE IPUYMHBI UX MOSIBICHUS.
KonTponbHast padoTa 3aHUMAET YacTb y4eOHOT0 3aHATHS C pa300pOM NPaBUIIbHBIX PEIICHUN
Ha CIIeyoIeM 3aHsITuH. [lepedeHp NpuMepHBIX KOHTPOJIBHBIX PadOT MPUBEACH HIDKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumuueckas ces3v. Kiaccwl neopeanuueckux
coeouHeHull

1. Brrunciuth MOJISIpHYIO Maccy rasa, eciau macca 280 mut ero nipu temneparype 21 °C u
nasiennu 2.026-107 11a paBHa 0,65T.

2. BpluucianTe MOJIIPHYIO Maccy 3KBUBajeHTa MeTaia, eciau 0,2 T ero BHITECHUITU U3
KUCJIO0THI 78 M1 Bogopoja, uamepeHHoro npu 17 °C u naBnenun 98642 Ila.

3. T'me conepxutcs Oonbiie Mosekyin: B 1 1 xmopa npu 23 °C u gasnenuun 98 500 I1a wiu B
1 m oxcupa yriepona npu 55 °C u gaBnenuu 10 600 I1a?

Tema 6: Komnnexcrvie coeournenus. BMOH@OpeaHulteCKaﬂ XUMUAL.

1. Ha3oBWTE KOMIUIEKCHOE COEMHCHUE:

[Cu(H20)3 OH]CI, [Pt(NHz3)2Cl4],[Cr(H20)4Cl2]Cl , K[ReF7]

VYcnoBue 00pa3oBaHus BBICOKOCITHHOBOTO KOMILIEKCA.

3. Omnpenpenuth TN rHOpuaAK3aIKK 0 MeToy BC u onucath MarHUTHbIE CBOWCTBA
KOMIIIEKCHOTO coeuHerus: [CoFs]>

4. BBIUMCIUTH KPAaTHOCTh CBA3HM KOMIUIEKCHOTO coenuHerus Metogom MO: [Co(NH3)4]?

no

3aoanue ona évinonnenusn pacuemno-ecpaguueckozo 3adanus (OINK-3, I1K-1).

Tema 1: Beeoenue. Cmpoenue amoma u xumuueckas cés3v. Kiaccol neopeanuyeckux
coeOuHeHull
OCyIIeCTBUTH [EMOYKH MPEBPAIICHHUI:
Mg - MgSO4-Mg(OH)2 - MgCl>
Fe 03— Fe 2 (S04)3- Fe(OH)s - Fe 203
CuO - CuSO4-Cu(OH)2 - CuO.

Tema 2: Obwue 3aKOHOMEPHOCU NPOMEKAHUSL XUMUYECKUX PeaKyull

1 OmnpenenuTs CTaHAAPTHYIO SHTAIBINIO 00pa30BaHMs METHIOBOTO CIIMPTa, HCXOJIS M3
ypaBuenHus:: CH3OH x+ 3\2 O r= COar + H2Ox, eciu TermioBoit
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addext peaknuu -726,5 kJIx.
2. Mosxer mu npu Temnepatype 100 °C mporekats peakuus:

2PH3 1+ 402 :=P205«+3H 20 x?
3. Kax m3menutscs ckopocts peakiun: 2NO + Oz -> 2NO2, npu :

a) YMEHbBIIIEHUU KOHIICHTpAIuu B 3 pa3a, 0) Mpu yMEHBIIICHUH JaBjieHus B 2 paza?
4. Kak MOXHO CMECTHTbh paBHOBECHE B CTOPOHY BbIXOJa TPOJIYKTa

2 SO2 + O2=2 SOzecnu 3TO IK30TEPMHUUECKAST PEAKITHS?

Tema 3: Jlucnepcuvle cucmemvi. Pacmeopul Heanekmpoaumos.

1. B Bogze maccoit 200 r pacTBopuiu coyib Maccoi 20 r. OnpeneanTh MacCOBYIO 0O
BEIIECTBA COJIH B PACTBOPE, MPUHSB IUIOTHOCTH BOJBI paBHOU 1T/MiL.

2. Omnpenenutb Maccy BOAbI, KOTOPYIO HE0OX01uMo nmpubaBuTh K 220 T. pacTBOpa KUCIOTHI
¢ maccoBoit noneit 80%, uToOsl moayuuth 60% pacTBop.

3. Haiitu maccy megnoro kynopoca CuSO4 *5H; O HeoOX01uMYyI0 1Sl TPUTOTOBJICHHS 1 71
pactBopa , conepskaiiero 10% 6e3Boanoit conu. [Inornocts 10% pactBopa 1,084 r/mi.

4. s veritpamuzaiuu 60 mi HoSO4 motpedoBaiocs no6asuts 20 M 0,3 H menoun KOH.
Onpenenuts MOJIIpHOCTH pacTBopa H2SO4.

Ilpumepnsie memvl 00K1A008 011 OUCKYCCUU NO PA30ENAM OUCUUNTUHbBL
(OIIK-1, OIIK-3, IIK-1)
[ToaroToBka AoKiIaia-Mpe3eHTAINH 110 HAallpaBlieHa Ha YIITyOJIeHNEe TeOPETHIECKUX
3HaHUMU, (OPMUPOBAHKE MPAKTUUECKUX YMEHUN U HaBBIKOB MOKCKa, cOOpa, 00paboTKH, aHaTu3a
Y TIPE3CHTANY UHPOPMAITUH.

1.HoBble OKOJIEHUSI HEOPTaHNYECKUX (DYHKIIMOHAIBHBIX MaTEPHAIIOB.

. BeicokoTemnepaTypHble CBEPXIIPOBOJHUKY U UX POJIb B PA3BUTUU HAYKU U TEXHUKH.
. Kunkue kpucramisl.

Cunukatsl U aJIFOMOCUIIMKATBHI.

JIérkue cruiaBsl.

YraepoaucTeie CTalu.

JlernpoBaHHBIE CTAJIN.

. Kepamnueckne matepuasisl.

. [Tonmumepsl.

. Komno3utsl. CBoMCTBa 1 HallpaBJIEHUs UCIIOJIb30BaHUS.

. Matepuaisl, 13 KOTOPBIX U3rOTaBIMBAIOT ABTOMOOUJIb.

. DOHeprus 1 aBTOMOOMIIb. [TyTH 3KOHOMUM 3HEPTUU.

. Hedb 1 HETEnmepepaboTka.

. IlepcriekTHBBI pa3BUTUSI HAHOXUMUH.

. Kopposus metannos. DxonHomudeckuii ymep6. Mepsl 60ps0ObI ¢ KOppo3uek.
16. IIpomblIlIeHHBIE METO/IBI (PUKCAITUH a30Ta U MX TEPMOJMHAMUYECKOE U 9KOHOMUYECKOE
000CHOBaHUE.

17. TlepcneKTUBBI UCTIOIH30BAHMSI TOIUIMBHBIX 3JIEMEHTOB.

18. KorepeHTHOCTh B XUMHUYECKHX PEAKIUIX.

19. TlpumMeHeHne paAOAaKTUBHBIX H30TOMOB B COBPEMEHHBIX TEXHOJIOTHSX.

20. CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE METO/Ibl UICHTH(HUKAIIUN BEILIECTB.

©EONO A WN

el ol el =
O WNPREO

Temut nabopamopuvix padbom no omoeabHbIM MmemMam OUCUUNTIUHDBL
(OIIK-1, OIIK-3, IIK-1)

Jlabopamopnas paboma Ne. 1.Ocrnognvie K1accvl HEOP2AHUYECKUX COEOUHEHUL
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3HaAKOMCTBO C TEXHHMKOW 0€30MacHOCTH TpH paboTe B XxuMHUUecKou jabopartopuu. [lpum
BBITIOJTHEHUH JTA00OPATOpPHON pabOoThl U3Y4YarOTCsl CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX
COEAMHEHUH U CTIOCOOBI UX MOTYYCHHUS.

KonTponbHoit padote o teme: «OCHOBHBIE TOHATHS U 3aKOHBI XUMUK»
Jlabopamopnasa paboma Ne2. Onpedenerue sxKeusaienma memaiia’

OBnajgeHne TEXHUKOM SKCIEPUMEHTa W MPOBEACHUS HCCIENOBATEIbCKONW PaOOTHI
Brinonnenue nabopatopHoii paboThl OCHOBAHO Ha 3HAHMM 3aKOHOB XUMHH, YMEHUU MPOBOJIUTH
pacueT 3KBHUBAJIEHTAa METaJIa 110 PE3yJIbTaTaM 3KCIIEPUMEHTAIbHBIX JaHHBIX.

Pemrenue 3anau no reme: OCHOBHBIE MOHATHUS U 3aKOHBI XHUMUH.
Jlabopamopnas paooma Ne3. Ckopocmb XuMuueckux peakyuil U XuMuieckoe pagHosecue

[Ipu BeMONHEeHHH JabOpaTopHON  pabOThl M3y4yaeTcss 3aBUCUMOCTb  BIIMSIHUS
KOHLIEHTPALUU pearupyrolinux BELECTB, TEMIIEPATYPbI, KaTaIu3aTopa Ha CKOPOCTh XMMHUYECKOMN
peakiuu, a TakKe BIUSHUE KOHIIGHTpAIlMM Ha XUMHYECKOoe paBHOBecue. TecTupoBaHUE TeMme
3aHSTHSL.

Jlabopamopuas paboma Ned. [Ipucomoenenue pacmeopos 3a0aHHOU KOHYESHMPAYUU.
Tumposanue.

[IpuobperatoTcss yMeHUS MPHUTOTOBICHUS PACTBOPOB 33JaHHON KOHIIGHTPALMH IO
pacueTy Macchl BEIIECTBa, HEOOXOAUMOMN JJisi MPUTOTOBJIEHUSI pacTBOpa (MOJIIpHAs, MaccoBas
nonsi). ToYyHOCTP NPUTOTOBICHUS PACTBOPOB OIpEAEseTCs] MO0 HU3MEPEHHUIO IUIOTHOCTH
KHUJKOCTEH C IMOMOILBIO apeoMerpa. TUTpoBaHME MOJIYYEHHOro pactBopa. O3HaKOMIIEHUE C
TEXHUKOM KHUCIOTHO-OCHOBHOTO THUTPOBAHHSI PACTBOPOB C HEU3BECTHOH KOHIEHTpaluei
PacTBOPEHHOIO BELIECTBA.

KonTponbnas pabora no teme: «PacTBopbi».

Jlabopamopnas paboma Ne 5 Dnexmponumuueckas ouccoyuayus u Suopou3 coJell.
@opmupyrOTCS yMeHHs pabOThl C pacTBOpaMu 3JIEKTpoiauToB. M3ywaercs BiausiHuE

KOHIIEHTPAllMd Ha CMEIIeHHe paBHOBecus cnaboro snektponuTa. llpuoOperaercs HaBBIK

onpezaenenuss pH pacTBopoB cojieil, CMelIeHre paBHOBECHS THIPOJIU3a COle. 3HaAKOMCTBO CO

cBolicTBaMM Oy(epHBIX PacTBOPOB.

Jlabopamopnasa pavoma Ne 6. OxucnumenbHo-60CCMaAHOBUMENbHbIE PEAKYULU.

O3HakoMJIEHHE C pacTBOpPaMHM TUIHMYHBIX OKHCIUTENEH M BOCCTaHOBHUTeNeW. M3yueHue
YCIIOBUI MPOTEKaHUSI U Cpelbl Ha MPOTEKAHHWE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
O3znakomnenue ¢ Tunamu OBP. Cocrasienue ypaBHenuiit OBP: a) metox asnexTpoHHOro OanaHca; 0)
METO/T 3JICKTPOHHO-UOHHOTO OaJiaHca.

Jlabopamopuaa paboma Ne7 Dnekmpoxumuueckue ceoticmea pacmeopos. I anveanuueckuii
I71eMeHM.

OBnazeHne TEXHUKOM DSKCIEpUMEHTa U MPOBEJCHHS MCCIEI0BAaTEIbCKOW padOThI:
CO3/1aHHE TaJIbBAHUYECKOTO 3JIEMEHTA, KOHIICHTPAIMOHHOT O TaJIbBAHUYECKOI'O AJIEMEHTA.
Jlabopamopnas paboma Ne8. Obwue ceolicmea Memanios, HeMemaios U ux COeOUHeHU.

dopmMupoBaHWE YMEHHH pa0OThl HEMETAlUIaMH M UX COeAUHEeHHMsIMH. VI3yueHue
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB HEMETAJIOB M MX COETUHEHUM.

®dopmupoBaHue yMEHUN pabOThl ¢ METAJIaMH TPU UX PACTBOPEHUHU B BOJE, pacTBOpax
KHCIIOT, IIeJoYeil, mnpu crulaBieHud. M3yduTh KHCIOTHO-OCHOBHOW M OKHCIMTEIBHO-
BOCCTAHOBUTEJBHBIN XapaKTep BaXKHEUIIUX COCTUHEHUN METAJIIOB.

Jlabopamopnasa paboma Ne.9 Xumuueckue memoowv ananuza sewjecms. Kauecmeennvie peaxyuu na
KamuoHbl AHUOHDYL.

O3HakoMyIeHHE C XUMHUYECKMMU METOIaMH aHaiin3a BelecTB. KauecTBeHHbIE peakiny Ha
KaTHOHBL. 3yueHue mnpoAyKTOB B3aUMOJNEHUCTBHUS UX C KayeCTBEHHBIMH aHHOHAMHU.
dopMUpOBaHUE YMEHUS MTPOBOJIUTH KAU€CTBEHHBIN aHAIN3 BEIIECTB.

O3HakoMJIEHHME C KayeCTBEHHBIMU pEaKIMsIMH Ha aHUOHBI. V3yueHue MNpoayKTOB
B3aMMO/JICHCTBUS UX C KAU€CTBEHHBIMH HOHaMU. DOpMUPOBaHHE YMEHHUSI IPOBOIUTH
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KauyeCTBCHHBIA aHaIN3 BCIIICCTB.

4.2 DoHJ OLIEHOYHBIX CpeacTB AJisl MPOBE€ACHUA l'lpOMC)KyTO‘[HOfI aTrrecranum

IIpoMexyTouHas aTTecTanys OCYyLIECTBIIAETCA BO BpeMs dK3aMeHa

Bonpocs! U1 OArOTOBKM K 3K3aMEHaM COCTaBIISIIOTCS. B COOTBETCTBUM C CONEPIKAHUEM
TMCHUTUIMHBL «XUMUS », IMEIOTCS B pabodeil mporpaMMe U BBIIAIOTCS CTYIEHTaM HeE MO3/HEe,
4eM 3a Mecsll 0 OKOHYaHUs ceMecTpa. DK3aMeH caércs 1o Ouieram, yTBepKIEHHBIM
3aBeyIOUIMM Kadeapoil U MOAMUCaHHBIM 3K3aMEHATOPOM.

Bonpocut 0na noozomosku k sxkzameny (OIIK-1, OIIK-3, ITK-1)

Tema 1: Bseoenue. Cmpoenue amoma u xumuveckas ceésizv. Kiaccol neopeanuueckux

coeOuHeHuUll

1.OcHOBHBIE IOHATHS U 3aKOHBI XUMUU. POJIb XUMUU B HAYYHO-TEXHUYECKOM MpPOTpecce.

2.. OCHOBBI KBAaHTOBO-MEXaHUYECKOW TEOPUH CTPOCHHS aTOMa.

3.KBaHTOBBIC unciia. ATOMHBIE S, p, d, f - opOuTany.

4 .TIprHIMTIBI 3aTI0JTHEHUE YJICKTPOHAMHU aTOMHBIX OpOHTAJICH.

5.Ilepunoanueckuii 3akoH. [lepuoauueckas cucrema snementoB .M. Meneneena.

Knaccudukanus snementos ( s-, p-,d-, T).

6. Xumudeckas cBa3b. Ilonsatue o meroge BC u MO.

7. KoBastenTHas cB13b. CBOMCTBA BEIIECTB C KOBAJICHTHOH CBS3LIO.

8. MoHHas CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTD 3JIEMEHTOB.

9..BonmopoaHas cBS3b U €€ CBOMCTBA.

10. CBsa3p B MeTamtax. CBOMCTBA BEIIECTB C METAIUINYECKON CBI3EIO.

11.Tunsl KPUCTAIUIMUECKUX PELIETOK U CBOMCTBA COETMHEHUM.

12.3onnas Teopus. [IpoBoIHUKHN TOKA, MOTYNPOBOAHUKU U JUIIEKTPUKH.

13. MexxMoneKynspHbIe CUJIbl B3aUMOICHCTBUS.

14. OcHOBHBIE KJIACCHI HEOPTAHNUUECKUI COETMHEHUH.

Tema 2: Obwue 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX PeaKyull

15. Tepmoaunamuueckue cucteMbl. DYHKIIMM COCTOSHUSA.. DHTANbBINS, SHTPOMHSI, BHYTPEHHSIS
9HEPrus — apaMeTpsl COCTOSIHUSA BemlecTB. CTaHIapTHBIE TEPMOJUHAMUYECKHE [TapaMETPhI
00pa3oBaHMs BEIIECTB.

16.11epBbIii 3aKOH TEPMOTUHAMUKH.

17..Ouepreruueckue 3h(HeKThl XUMUUYECKHX peakiuil. TepMoXuMHuuecKkue ypaBHEeHHs. 3aKOH
I'ecca u ero ucnonap30BaHUE AJI1 TEPMOXUMHUUECKUX PACYETOB.

18.ITonsitue 00 sHTpONMK. DHTpOMHUA (ha30BOro nepexoaa. Bropoii 3akoH TEpMOAMHAMUKH.
19.1306apHo-nu30TepmMuueckuii morenuan (sueprus ['m66ca). Hanpasnenue nporexkanus
XUMHYECKUX PEAKIIUH.

20. CkopocTh XUMHUYECKOM peakiuu U (PaKTopbl Ha ee BIUSIOImUe. 3aBUCUMOCTb CKOPOCTH
peakIu OT KOHLIEHTPAlUU. 3aKOH JAEUCTBYIOIIMX MAacCC.

21.. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temieparypsl. [IpaBuno Baut-I'odda.

22.IloHATHE O TEOPUH AKTUBUPOBAHHOT'O KOMIUIEKCA. JHEPIHs aKTUBALINH.

23.I'oMOreHHBI U reTeporeHHbIN Katanu3. ABTokaranus. epMeHTaTUBHBIN KaTalIn3.
24.00patumble 1 HeoOpaTUMBbIe peakiui. Xumudeckoe paBHoBecue. [puniun Jle-Iatenbe.
Cwmenienue paBHoBecHs.. KoHcTanTa paBHOBeCHS U (DAKTOPHI HA €€ BIUSIOLIUE.

Tema 3: ﬂucnepCHble cucmemal. Pacm@opbz HEINEeKmMpOoIumoe
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25. JlucniepcHble cucTeMbl U UxX Kiaccuduxarys. [ToHaTHs 00 uaeanbHbIX U peaTbHbIX
pacTBopax.

26. Xumunueckas Teopus pactsopos /I.M1. MenneneeBa. O01mue cBOiCTBa pacTBOPOB.
27. KonnuratuBHbie CBOKWCTBA pacTBOPOB 3aKoHbI Payis.

28. Ocmoc. 3akoH Bant-T'odda. Ocmoc B mpupojae. M3oronnuecknii KodhHUIMEHT.

Tema 4: Pacmeopyl snekmpoiumos

29.IIpencraBineHue 0 MEXaHU3ME NIEKTPOJIUTUYECKON AUCCOLMALIMY B BOJHBIX PACTBOPAX.
Crenenp aucconuanyu U GakToOpsl Ha €€ BIHUSAIONIUE.

30.3akoH pazdasnenus OcBanpaa..KoHncranTa qucconuanuy v (akToOphl HA €€ BIHSIOLIHE.
31 Boga ee pois B mpupoje. MonHoe npousseneHue Boabl. Bogopoamsrii mokaszaresns ( PH)
pacTBopa.

32. Bydepnblie pacTBOpPhI U X CBOKCTBA.

33. TlonsiTHE O TEOPHH CHIIBHBIX 3JIEKTPOIUTOB. AKTUBHOCTD, KO3()(PUIIMEHT aKTUBHOCTH,
MOHHasl CUJIa pacTBOpA.

34. I'maponu3 coneit. HeoOparumerii tuaponn3. CTeneHb 1 KOHCTaHTa THAPOIN3a. BiusiHue
TEMIIEpPATypbl U pa30aBiIeHUs Ha CTENEHb TUAPOIIN3A.

35. Ilpoussenenue pactsopumoctu (I1P). YcnoBus Beimagenus ocaaxa.

Tema 5: OxucaumenvHo - 60CCMAHOBUmMENbHbIE peakyul. INeKMpoXUMU4ecKue ceoUcCmed
pacmeopoe.

36.0KkucanTeNnsHO-BOCCTAHOBUTEIbHBIC peakiun. Kinaccudukanus.
37.21eKTpOXUMHUYECKHE CBOICTBAa pacTBOPOB. CTaHAapPTHBIN AJIEKTPOIHBIA MOTEHIIUAT U
¢dakTopsl Ha Hero BhustonMe. Y paBHeHnue Hepucra.

38. lNanpBanmyeckuit anemenT. DJC raapBaHNYECKOTO JIEMEHTA.

39.9nekTponu3 pacruiaBa u BojgHoro pactopa NaCl. 3axonsr @apayest.

Tema 6: Komnnexcuvie coeounenus. buoneopeanuueckas xumus.

40. CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTMHEHUH d-2J1eMeHTOB. XMMHUYECKas CBS3b B
KOMIUIEKCHBIX COCTMHEHUM.

41 Meton BC o reomeTpun ¥ MarHUTHBIX CBOMCTBaX KOMILJIEKCHBIX COCAMHEHUMN.

42.001m1as XapaKTEePUCTHKA KOOPIMHAIIMOHHBIX COEAMHEHUN OMOMETAIIJIOB C OMOJIUTaHIaMU.

Tema 7: Obwue ceoticmea memannos u Hememannos. OCHOBbL XUMUYECKO20 CIMPOEHUsL U
Kaaccugurayuss opeanuyecKux coeouHeHut

43. Metamnsl. Pu3ndeckre 1 XUMHYECKHE CBOKMCTBA.

44, Hemeramisl. usnyeckue U XMMAYECKHE CBOMCTBA.

45. MeTaisl ¥ TEXHOJIOTUY TIOMyYeHHUS METAJUTMUECKUX KOHCTpYKIuit. Kopposus MmeTanios.
XuUMHUECKas U dJIEKTPOXUMHUYECKASI KOPPO3UsA. METOIbI 3alHUThl METAJLUIOB OT KOPPO3HUH.
46. OCHOBBI XIMHUYECKOTO CTPOCHHSI U KIIACCU(UKALIMS OPTAHUUECKUX COCTUHEHHM.

47. Tlomumepsl 1 onuromepsl. CBOMCTBAa U OCHOBHBIE XapaKTEPUCTHKU MTOJIMMEPOB.
[IpumeneHne noJIMMEPOB B KAUECTBE KOHCTPYKLIIMOHHBIX MaTEPUAJIOB

Tema 8: Memoouwl ananuza éewecme

48. MeTopI aHAIHM3a BEIIECTB: XUMHUSCKHES, PU3NUISCKUE U (PU3UKO-XUMHUISCKUE METOIBI
CriexTpaJibHbIC METO/IBI aHATN3A:
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49.fBnenune paanoakTUBHOCTU. Buasl pagnoaktuBHOCTH. PagroakTuBHbIE 31eMeHThI. CIiocoOb!
OoOHapyKCHHSI PAAHOAKTUBHOCTH
50.HoBble HampaBIeHUS COBPEMEHHON XUMHH U XUMHUYECKOH TexHoJoruu. HaHoTexHomoruu.

Ilpumepnuuii Ix3amenayuonnblit Ounsem :
1. Crexuomerpuueckne 3aKOHbI M X POJIb B COBPEMEHHOM XMMUH.
2. TepMomuHaMUYeCKHe cUCTeMbl. DYHKIIMU COCTOSHHUS.
3. Kak m3menutncst ckopocts peakuuu: N2 + 3H2 = 2 NH3, npu a) ymenbmieann o6bema B 3
pasa, 0) yMEHBIIICHUH JIaBJICHUS B 2 pa3 , B)yMEHbIICHUN KOHIIEHTpAIuu B 3 paza?
4. 3aKOHYHTHL ypaBHEHHE COCTABUTH 3JIEKTPOHHBIH GAllaHC U PacCTaBUTh KOO(QPUIMEHTHI

ypaBHeHI/IﬂZ
KMnOs+ HCL = Mn*2 +... ...

Obwue Kpumepuu OyeHUBAHUA SHAHUIL:

OneHka 3HaHMM 1O  JAUCHUIUIMHE «XUMHUS» Ha  9K3aMEHEe  IpeJojaraer
i QepeHIIMPOBaHHBIA TMMOAX0J K CTYAEHTY, Y4eT €ro HHIUBUAYaJIbHBIX  CIIOCOOHOCTEH,
CTENEHb YCBOEHHS U CUCTEMAaTH3allMM 3HAaHUH y4eOHOro Kypca, yMeHHs AeaTh JoKa3aTelbHble
BBIBOJABI W 0000meHus, QopMHpPOBaHUS  OOMIEKYIBTYPHBIX W  MPO(ECCHOHATBHBIX
KOMIIETEHTHOCTEH.

OneHuBaeTcst HE TOJNBKO TIIyOMHAa TIOHMMAaHHUS OCHOBHBIX pa3/eioB Y4eOHOMH
JUCLUIUIMHBL, HO M TOCEIAaeMOCTh JIGKUUH W J1a00OpaTOPHBIX 3aHATUH, aKTUBHOCTb IMpPHU
YCTHBIX OIPOCAaX M COAEPIKATEIBHOCTh YCTHBIX OTBETOB.

«Omauynoy - OLCHUBAIOTCS OTBETHI, COJAEP)KAHUE KOTOPBIX OCHOBAHO Ha IIyOOKOM
BCECTOPOHHEM 3HAHWU MPEIMETa, OCHOBHBIX 3aKOHOB XHMHUH, XUMHUYECKOW HOMEHKJIATYPHI,
o0Iye 3aKOHOMEPHOCTH IMPOTEKAaHUs peaklHil, XMMUYECKUE CBOMCTB BELIECTB M OCHOBHBIX
KJIacCOB ~ HeopraHuyeckux coeauHeHuil. CopepkaHue  Owmiera  M3JI0KEH  JIOTUYHO,
apryMEHTHPOBaHO M B TMOJHOM oO0beMe. OCHOBHBIE TIOHSATHS, BBIBOJBI MU 0000ILICHUS
chopMyIUPOBaHbl YOEAUTENBHO U JI0Ka3aTeIbHO NMPABUIBHO COCTABIIEHBI YPABHEHMS PEaKIIMHU,
peleHa mpeuIokeHHas 3a/1a4a.

«Xopowio» - OUEHUMBAIOTCA OTBETHl, OCHOBAaHHBIC HA TBEPJOM 3HAHUU NPEAMETa, C
HE3HAYUTEJIbHBIMU Ipo0OenaMu B 3HaHUSAX. BO3MOXHBI HEJOCTAaTKM B CHCTEMAaTH3allUM WU B
000011eHNN MaTepralia, HETOYHOCTH B BbIBOJAX,. CTYy/IEHT TBEPJIO 3HAET OCHOBHbBIE KAaTErOpUU
y4eOHOM AUCIUIIMHBI, HO JIOIYCKaeT He3HAYUTEIbHbIE OIIMOKH MPU COCTaBIEHUN XUMUYECKUX
YpaBHEHHI PEaKINU WU PEIICHUH 3a/1a4.

«Yooenemeopumenvno» - OLECHUBAIOTCS OTBETHI, KOTOpbIE 0a3upyrOTCSl Ha 3HAHUU OCHOB
npeaMeTa, HO MMEIOTCSl 3HAUMTENbHBbIE MPOOENbl B YCBOSHHH MaTepHalia, 3aTPYAHEHUS B €ro
U3JI0KEHUH U CHCTEeMAaTU3alluy, BBIBOJBI CIa00 apryMEHTHUPOBAHbI, B COAEPKAHUH JOMYIIECHBI
rpyOble TeopeTudeckue OUIMOKH, rpyOble OMMOKHM MPH COCTABIEHWU XMMUYECKUX YpaBHEHUM
peaKIMM WIK PEeUIeHNUH 3a/1a4.

«Heyooenemeopumenvrno» - OLEHUBAIOTCS OTBETHI, B KOTOPBIX OOHApyKE€HO HE 3HAHHE
OCHOBHBIX pAa3fefioOB JUCHUIUIMHBI, COJEp)KaHWE OCHOBHOTO MaTepualla He YCBOEHO,
0000mieHnit u BBBOMOB HeT. CTYAEHT HE MOXET WJIM OTKa3bIBAaeTCS OTBEUYaTh Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

OneHOYHbIE CpeACcTBA Ui WHBAIWAOB W JIUI] C OTPAHWYCHHBIMH BO3MOXXHOCTSMH
3IIOPOBBSI BEIOUPAIOTCS C YIETOM UX WHAWBUIYAIBHBIX TICUXO()U3NIECKUX OCOOCHHOCTEH.

— Npu HEOOXOAMMOCTH HMHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMHU
3JI0POBbSI ITPEIOCTABIISAETCS IOTIOJHUTENILHOE BpeMs JJIsl OATOTOBKY OTBETa Ha HK3aMeEH€;

— IIpH TPOBEJICHUH MPOLIETYPHI OLICHUBAHUS PE3YIbTaTOB 00OyUEHHs] MHBAINIOB M JIUIL C
OTpaHUYECHHBIMU BO3MOXXKHOCTSIMH 3JIOPOBBS TIPEAYCMATPHBAETCSI UCTIONB30BaHUE TEXHHUECKIX
CpeACTB, HEOOXOUMBIX UM B CBSI3M C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMU;
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— TIpA HEOOXOAUMOCTH ISl 00YUYAIOMIUXCS C OTPAaHHYCHHBIME BO3MOXXHOCTSIMH 3/I0POBBSI
U UWHBAIWAOB TNpOIeIypa OLEHUBAHUSA PE3YIbTaTOB OOYYCHUS MO JTUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTATIOB.

[Tponienypa oneHMBaHUSI PE3yJIbTAaTOB OOYYEHHS WHBAIUIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOYKHOCTSIMH  3JIOPOBbSI 10 JUCIHMIUIMHE (MOAYJIO) TpPEAyCMaTPUBAET IPEIOCTABICHUE
unpopmanuu B ¢dopMax, aJanTUPOBAHHBIX K OTPAHHYCHUSM WX 3J0POBBS U BOCHPHITHS
nH(popManuu:

J1J1st JIT C HApYIICHUSIME 3PEHHS:

— B Ie4aTHOM (hopMe YyBEITMUYCHHBIM HIPU(TOM,

— B (popMe 3IIEKTPOHHOTO JOKYMEHTA.

JUJ1st 1 ¢ HApYIISHHUSIMH CITyXa!

— B miedaTHou (opwme,

— B popMe 2IIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B [IeYaTHOM opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIIT IEpEeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0y4aroImxcs.

5. IlepevyeHb OCHOBHOM M JONOJTHHUTEJbHOH YUeOHOI JTUTEPATyPBI, HEOOXOAUMOIT
JJIS1 OCBOEHMS TN CHUILTHHBI (MOLYJIfA).
5.1 OcHoBHas IMTEpPaTYpA:

1. T'nunka H.JI., O61as xumus [DneKTpoHHBIH pecypc] : B 2-X T. : YUeOHUK IS
akamemuueckoro 6akamaBpuara . T. 1/ H. JI. 'nmunka ; mox pen. B. A. Ilonkosa, A. B. babkoga.
- 20-e u3n., mepepab. u jorr. - Mocksa : FOpaiit, 2018. - 353 c.

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

2. 'muuaka H. JI.,00mas xumus [DneKkTpoHHbIH pecype] : B 2-X T. : yueOHUK JUIs
akajemuueckoro Oakanaspuara . T. 2 / H. JI. I'nunka ; nox pea. B. A. ITonkosa, A. B. baOkoga.
- 20-e uzn., mepepabd. u goi. - Mocksa : FOpaiit, 2018. - 379 c.

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

5.2 JlonoJiHUTEIbHAS JIUTEpaTypa:
1. I'nmunka, H. JI. O6mas xumus [Tekcr]: yue6nuk / H. JI. I'nunka; nox pex. B. A. [lonkosa, A.
B. babkosa. - 19-¢ u3x., mepepad. u mon. - Mocksa: FOpaiit, 2014. - 900 ¢ : wi. - (bakamasp.
Ba3oBsrit kypc). - Bubmuorp.: c. 888. - ISBN 9785991631587 : 624.81. (79 ak3)
2. Ilpecc, . A. OcHOBBI 00111e# XUMUHU [ DAEKTPOHHBIN pecypce] : yued. mocodbre — DIeKTPOH.
naH. — Cankrt-IlerepOypr: Jlanb, 2012. — 496 c.
Pexum noctyna: https://e.lanbook.com/book/4035#authors
3.Bonbxun B.B.,00mas xumust. U30pannbie ri1aBsl [TekceT] : yueOHOE mocoOue st CTyIEHTOB
By30B / B. B. BonbxuH. - U3n. 2-e, nepepab. u gom. - CIIO6. [u ap.] : Jlans, 2008. - 378 c. -
(YueOunmku s By3oB. CrienmanbHas iteparypa). - bubmworp.: c. 335. - ISBN 9785811408313
: 539.00.
4. ®axnapman, bpemm [1., Xumust HOBbIX MaTepuaioB U HaHOTeXHOJIOTHH [ TekcT] : [yueOHoe
nocobue] / b. ®axnapmad ; nep. ¢ aura. J. O. Yapkuna u B. B. YTounukosoii mox pex. 0. .
TpetpsikoBa u E. A. I'ynununa. - lonronpyansiit : Uatennexr, 2011. - 463 c., [20] . u. -
bubnuorp. B kon1e rias. - ISBN 9785915590297. - ISBN 9781402061196 : 1944.80.
5. I'yceB A.W. HanomaTepuasbl, HAHOCTPYKTYpbI, HAaHOTeXHOJIoTUU. — M.: @usmatiurt, 2009. —
416 c. Pexxum moctyma: https://e.lanbook.com/book/2173#book_name
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J11s 0CBOEHMS JUCIUIUIMHBI MHBAJIMAAMHU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbBSI UMEIOTCS U3JIaHHSI B AJIEKTPOHHOM BHUJIE B DJICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «Opaiit».

5.3. [lepuoauveckue M31aHusA:

Kypnan “Xumus u xxu3sb- XXI Bex”

6. Ilepeyenr  pecypcoB  HH(POPMAINUOHHO-TEJEKOMMYHHUKANMOHHON  CeTH
«HTEepHEeT», B TOM YNcJIe COBpeMeHHbIe NpodeccHoHaATbHbIE 0a3bl JAHHBIX U
HH(OPMANIMOHHBIE CIPABOYHbIE CHCTEMBbI HEOOXOIMMBIX /1JIs1 0CBOECHHS THCIUTITUHBI
(MonayJsi).

1. Tlopran oTkpbITBIX daHHBIX Poccuiickoit denepeparuu https://data.gov.ru

2. baza nannpix Hayunoit anektponnsiii ondmuorexku eLIBRARY.RU

https://elibrary.ru/

3. ba3bl naHHBIX U aHATUTHYECKHE MyOIUKAIMU «Y HUBEPCUTETCKass HHPOpPMAIIOHHAs

cucrema POCCHSI» https://uisrussia.msu.ru/

4. XuUMHYECKHUil KaTalor: XMMUYecKue pecypchbl Pynera http://www.ximicat.com/

5. Tlopran (byHIaMEHTAIBHOTO XUMHYECKOTO o0pa3oBaHus Poccun
http://www.chemnet.ru

6. XWUMUK: calT 0 XMMHU U1l XUMUKOB http://www.xumuk.ru/

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

7. MeToaun4yeckue yKa3aHus i 00y4alOLIMXCH 110 OCBOCHUIO TUCHHUILIUHBI (MOAYJIfA).
OO01re peKoOMEHAALUH 110 OCYLIECTBICHUIO CAMOCTOATENbHOM paboThl Mpe/CTaBIeHbl B
METOAMYECKUX YKAa3aHHUAX, KOTOPBIE COCTaBJICHBI B COOTBETCTBUH C TpeOOBaHUSAMHU
denepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHbIX CTAHIAPTOB BhICIIEr0 0Opa3zoBaHus 1o 27 u
38 YI'CH. YtBepxaensl Ha 3acenanun Coera skoHoMuyeckoro dakyiabrera @I'bOY BO
«KyoI'YV». Ilpotokon Ne 8 or 29 wurons 2017 r. IlpenHazHadeHsl [uis  CTYACHTOB
SKOHOMHUYECKOTO (haKyabTeTa BCEX CIEIHAILHOCTEH M HaNpaBlIeHWH MOATOTOBKH. Pexum
nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya.
Jln1s BeINONHEHUS J1a0OpaTOPHBIX PadOT MO Kypcy «XUMHUS» U CaMOCTOSITENIbHON padOThI
CTYJEHTAMHU UCIOJIb3YIOTCS METOINYECKUE YKAa3aHUS:

e Kysuemoa C.JI, Cropoxenko  T.II../YueOHO-MeTOqMUecKoe — mocobue st
1ab0paTopHbIX pabOT MO XUMHUHU (Ui CTYAEHTOB 3KOHOMHYECKOIO (aKyJabTeTa),
Kpacnomap, Ky6I'Y, 2017 r.-72 ¢, yTBepkJIeHHOe Ha 3acedaHuu Kadeapbl oOIIeH,
Heoprannueckoi xumuu 1 UBTBX npotokon Ne7 22.06. 2017 r.,

B KOTOPBIX HPEJICTaBIECHbBl METOJUYECKHE PEKOMEHJALMU 110 PELICHUIO 3a/ad,

Pa3HOYPOBHEBBIE BONPOCH! U YIIPaKHEHUS, IPOOJIEMHbBIE 3aJaHus, TAOOpaTOpHbIE padOTHI.

Teopernueckre 3HaHUA 1O OCHOBHBIM paszienaM Kypca «XUMHUS» CTYIEHTHI
MpUOOpETAIOT Ha JICKIUAX U JIAOOPATOPHBIX 3aHITHAX, 3aKPEIUISTIOT M PACIIUPSIOT BO BpPEMsI
CaMOCTOSITENTLHON paOOTHI.

Jekyuu — dopma y4eOHOTO 3aHATHS, €T KOTOPOTO COCTOWT B PAacCMOTPEHUU
TEOPETUYECKUX BOIMPOCOB HU3JIAraeMOil JMCUUILIMHBI B JIOTUYECKH BbIAepkaHHOU (opme. B
coctaB YMM JneKIMOHHOTO Kypca BKIIOYAIOTCS: YUeOHUKN KOHCIIEKTHI JIEKITHI B TICYaTHOM HJTH
3JIEKTPOHHOM BHUJAX; TE€CThl M 3aJaHUsl MO OTIAEIbHBIM TeMaM Jiekiuui. Ha nexkuusax narotcs
CHUCTEMAaTHU3UPOBAHHBIC OCHOBBI 3HAHWH, HM3JIararoTCsl TJIABHBIC MPOOJEMBI COOTBETCTBYIOIIUX
pa3zienoB XMMUH, Pa3BUBAECTCSI TBOPUECKOE MBIIIJIEHUE CTYACHTOB M OINPEIEISIETCsl Iporpamma
MPAKTUYECKUX U BHEAYJIUTOPHON CaMOCTOATEILHON PabOTHI.

Jlekiuu 1o Kypcy «XuUMHS» TPEACTABIAIOTCS B BHIE O030pOB C JEMOHCTPAIIMOHHBIM
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OKCIICPUMCHTOM 11O OTACIIbHBIM OCHOBHBIM TCMaM MIPOTrPpaMMBIL.

Baxxuapim KpUTCPpUEM B pa60Te C JICKIIMOHHBIM MaTCpruajIoM ABIIACTCA

IIOJArOTOBKA CTYZICHTOB K CO3HATEIbHOMY BOCIPUATUIO IIPEI01aBacMOro
Marepuana. [Ipy  TOArOTOBKE  CTyIeHTa K  JIKIMU  HEOOXOAWMMO,  BO-TIEPBBIX,
IICUXOJIOTUYECKA HACTPOUTBCA Ha ITYy pabory, OCO3HATh HEOO0XO0IUMOCTh ee
CHUCTEMATUYECKOTO BBITIOJIHEHHS. Bo-BTOpBIX, HE00X0 MO BBIIIOJIHEHUE

MIO3HABATEIbHO-TIPAKTHUECKON  JEATEIbHOCTH  HaKaHyHe  JIeKIMHM  (TpocMaTpuBaHHE
3amucel mpeAplAyINed JeKIUH JUIS BOCCTAHOBJICHHS B IAMATH paHee HM3YYCHHOTO
Mareprana; O3HaKOMJIGHHE C 3aJaHusIMH JJISl CaMOCTOSITENBbHOW paboThl, BKIIOUYCHHBIMU B
porpamMmy, o00p JTUTEPaTyphI).

[logroroBka K JeKUMHM  MOOWIM3yeT  CTyJEHTa Ha  TBOPUYECKYH0  pabory,
IJIABHBIMA B KOTOPOW SIBISIIOTCS ~ yMEHHMs ~ CIIyIIaTh,  BOCIPHHHAMATH,  3alMCHIBATh.

3anucblBaHUME  JIEKUMM  —  TBOPUYECKHH  Ipoliecc. 3anuch JIEKIIUH KpaiiHe
BaXHa. OTO TMO3BOJIET HAAOJIIO  COXPaHWUTh OCHOBHbIE MOJIOKEHUS  JICKLUH;
CIIOCOOCTBYET  MOAJCP)KAHWIO BHHUMAHHUSA;  CIIOCOOCTBYET Tyqiemy 3aIIOMHHAHUS
MaTepuaa.

Hns >ddexktuBHOW  pabOTBI ¢ JIEKIMOHHBIM  MaTepUAIIOM HE00X0AUMO
3auKcUpOBaTh Ha3BaHWE TEMbl, IUIAH JIEKIMH M  PEKOMEHJOBAaHHYIO JIUTEparypy.
Iocne 3TOro IPUCTYIATh K 3armcu CoZlep KaHuUs JICKIUH.
B oopmienuun KOHCIIEKTa JEeKIUU BaXXHBIM MOMEHTOM SBIISIETCSA

HEOOXOAMMOCTh  OCTaBISITH  MOJIA,  KOTOpBIE  TOTPEOYIOTCS Ui TOCIETyIOIIEH
paboThl HAJ TEKIUOHHBIM MaTEPUATIOM.

ITonroroBka noknaga Oasupyercs Ha NoAOOpe, M3Y4eHUH, OOOOIIEHHMH U aHAIU3e
nHbOpMAIMK M3 PA3IMYHBIX HMCTOYHHKOB C WCIIOJIb30BAHHEM COBPEMEHHBIX TEXHOJIOTHH.
PesynpTaTroM maHHOro BHIa pabOTHI SIBJIETCS MYOJMYHAs NPE3EHTAlMs C HCHOJIb30BaHHUEM
nporpamMMbl Power Point. [ToaBenenne uToroB npoBoauTcsi B popMe TUCKYCCUH, TO3BOJISIOLIEH
00y4aroImuMcst MPOSIBUTH ce0st

Jlabopamopusle 3anamus — COCTaBHas 4acTh y4yeOHOro mpoliecca, rpymnmoBas Gpopma
y4eOHBIX 3aHATHH, HapaBiIeHHAsl HA Pa3BUTHE CAMOCTOSATEIBHOCTH YYalIUXcsl U IPUOOpeTeHne
YMEHUI ¥ HaBBIKOB HKCHEPUMEHTAIbHOM pabOThl, MO3BOJSAIOIIMX CTYJIEHTaM pa3BUTh
npodeccuoHalbHYyI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha IMPAKTUKE MOJYyYEHHbIE TEOPETUUYECKUE
3HaHUS..

B coctaB YMM naGopaTOpHBIX 3aHSATHN BKIIIOYAIOTCS: METOAMYECKHE YKa3aHUS IO
MOJITOTOBKE JIAOOPATOPHBIX 3aHATHH B MEYaTHOM MJIM 3JIEKTPOHHOM BMJaxX; MJaH MpPOBEIEHUs
3aHATUN C yKa3aHUEM IOCJIEI0BAaTEIbHOCTH PACCMaTPUBAEMbIX TEM; KPATKHE TEOPETUUYECKHE U
METOAMYECKHE MaTepHalbl 10 KaxJA0il Teme, MO3BOJIAIONMX CTYJEHTY O3HaKOMHUTHCS C
CYLIHOCTBIO U3y4aeMbIX BOIIPOCOB.

[lpuy nmoaroroBke K  J1abOpaTopHBIM  paboTam  cileayeT  HCIOJIb30BaTh  BCIO
pEeKOMEHI0BaHHYI0 JuTeparypy. [Ipexae Bcero, CTyaeHTBl JOJKHBI YSICHUTH HPEIIOKEHHBIN
IUTaH 3aHSATHS, OCMBICIMTH BBIHECEHHbIE Ui OOCYXKJEHHUS BOIPOCHl, MECTO KaXJOro u3
BOIIPOCOB B PAaCKpPBITUH TEMbI cEMUHapa. B mporiecce NOArOTOBKY K CEMUHAPY 3aKPEIUIAIOTCS U
YTOUHSIFOTCSL Y€ H3BECTHBIE M OCBAaWBAIOTCS HOBblE KaTeropuu. CTalkuBasch B XOJE
MOJITOTOBKH C HEJAOCTATOYHO TOHATHBIMH MOMEHTAaMH TEMBI, CTYICHTHI HAXOAST OTBETHI
CaMOCTOSITENIbHO WM (DUKCHUPYIOT CBOM BOIPOCHI JJISi TIOCTAHOBKU M YSICHEHHS MX HA CaMOM
ceMHHape.

Ha mnepBoM »sTame NHOArOTOBKM K J1a0OpaTopHbIM paboTaM cleayeT BHHUMATEIbHO
MPOYUTATh KOHCHEKT JEKIUH, W3y4yuTh JIEKIMOHHBIH MarepHuas, MpoOJeMbl U BOIPOCHI,
OCBEIIABIINECS Ha JIEKIMOHHBIX 3aHATUSAX. [Ipn 3TOM BakHO OOpaTHTh BHUMaHHE Ha Hay4HbIE
KaTeropuu, MOHSITHUS, OIPE/IeICHHsI, KOTOPbIE HCIOIb30BAJl JIEKTOP AJISI PACKPBITUS COACPIKAHUS
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TeMbl. Ilociie BHUMaATEIbHOTO HU3YUCHUA KOHCIICKTA JIGKLII/Iﬁ " YSACHCHHA CMBICJIa U COACPKAHUA

OCHOBHBIX IIOHSITUH U BOIIPOCOB TEMBI MO’KHO 00PAILATHCS K HAYYHO-TEOPETUUECKOMY
M3YYECHUIO MaTepHalia o JaHHOU Teme, nmpolieme.

Bo Bpems nabopaTOpHBIX 3aHSATUH MpenojaBareib OIpAlIMBaeT CTYACHTOB  IIO
BOMpOCaM, 3aJaHHBIM Ha JaHHOE 3aHsATHe. Bompochl OOBABIAIOTCS MpernojaBaTeeM Ha
MpeIbIAyIIeM CEeMHUHAPCKOM 3aHSATHH W, KaK MPaBUJIO, OHU KOPPEIUPYIOTCS C BOIpPOCaMH,
COJZIEPKALIMMHUCSA B COOTBETCTBYIOIIEH TeMe y4eOHOM MmporpaMMbl, HO IpPENoJaBaTeib BIIPaBe
3a/laTh U HEKOTOpbIe APYTHMe BOIPOCHI, OTHOCSIIMECS K M3y4aeMOil TeMe W yKaszaTb, Ha 4TO
CTYZIGHTaM cJeyeT 00paTUTh 0c000€ BHUMAHUE MPH MOATOTOBKE K CIECIYIOIIEMY 3aHATHIO.

JIaGopaTopHble 3aHATHS MOTYT IIPOBOJAUTHCS MPH AaKTUBHOM y4YacCTHUU BCEX CTY/IEHTOB.
B Takux ciaydasx y KaXJOro CTyJE€HTAa HMMEETCS BO3MOYKHOCTb IPOSBUTH CBOM IIO3HAHMSL:
JIONOJIHATh OTBEYAIOIIMX, HE COIVIAIIAThCS C HHUMH, BBICKA3blBaTh aJbTEPHATHUBHBIE TOYKU
3peHHss W OTCTaWBaTh WX, 33JaBaTh UM BOIPOCHI, Mpemiaratb is OOCYXJECHUS HOBBIC
poOJIEMBI.

[IporpaMMo#l TUCHUIUIMHBI MPELYCMOTPEHO BBINOJIHEHUE NPAKTUYECKOTO 3a/laHus:
peleHust 3a1a4, TeCToB. Ba)kHO MOMHUTb, YTO pELIeHHE KaXI0H 3a7auu MJIM IpHUMepa HYKHO
CTapaThCsl AOBECTU A0 KOHUA. [Io HEpelmeHHbIM WM HE 0 KOHLIAa MOHSTHIM 3ajayaM U TecTaM
00513aTeNIbHO IPOBOJIATCS KOHCY/IbTALIMH MIPENOAABATEIS.

Bremonnaenne pacuerno-rpaduyeckoro 3amanusi (PI'3) Gasupyercs Ha HCHOIB30BaHUU
J0CTaToO4HOro obbeMa (pakTuuyeckoro marepuana. Ilepen BbmonHeHuem PI'3 Heobxonumo
CaMOCTOSITENTFHO TPOPad0OTaTh COOTBETCTBYIOIINE Pa3/Iesibl PEKOMEHIYEMOH JTUTepaTyphl.

OTtuer 1o abopaTopHON pabOTEe COACPKHUT TEOPETUUECKYIO U 3KCIEPUMEHTAIbHYIO
yacTb. B TeopeTnueckoil 4yacTu u3IararoTcs TEOPETHUYECKHE OCHOBBI M3YyYaeMbIX XMMHUYECKHX
poreccoB. B 3sKcnepuMEeHTaIbHOM 4YacTH HNPUBOAMUTCS 1€Jlb, HA3BaHUE U METOAMKA
BBIIIOJTHEHUS] XUMUYECKOI0 onbITa. [Ipy Heo0XoquMoCTH NPUBOASTCS PACUETHI U COCTABIISAIOTCS
ypaBHEHMS XMMUYECKHX peakiuii. B KoHIle kax/10ro onbITa (hOpMyIUpPyeTCs: BBIBO.

Camocmoamenvnan _padoma. CaMocTosTenbHas paboTa TMPOBOJUTCS C  IIENBIO
3aKpeMIeHUs] M CHCTEMaTU3allud TEOPeTHYECKUX 3HAHUN, (OPMUPOBAHMS TMPAKTUYECKUX
HAaBBIKOB M0 WX MPUMEHEHUIO TpPU peHIeHHH TpOo(ecCHOHATBHBIX 3a/Jady B BBIOPAHHOM
MPEAMETHOM 00JIaCTH.

CamocTtosTenpHas paboTa BKJIIOYAeT: NPopadOTKy U TMOBTOPEHHE JIEKIIMOHHOTO
MaTepuaiga, Marepuaia yuyeOHOW W HayyHOW IUTEpaTyphl, MOATOTOBKA K J1a0OpaTOPHBIM
3aHATUAM, HOJATOTOBKY K PCIICHHMIO 3aJa4 M TECTOB, ITOATOTOBKY I[OKJ'I&I[OB'Hpe?;CHTaHI/Iﬁ,
MOATOTOBKY K IPOMEXKYTOUHOM aTTECTAIIHH.

I[J'ISI IIOATOTOBKH K JICKIUAM HCO6XO}II/IMO HN3YYUTb OCHOBHYIO W OOIOJHHUTCIBHYIO
TUTEpaTypy MO 3asBICHHONM TeMe © O0OpaTUTh BHHMMAaHHE Ha TE€ BOIPOCH], KOTOPHIC
MpeIaraloTcs K paCCMOTPSHHIO B KOHIIE KaXKIOW TEMBI.

KoHTponb 3a BBINOJIHEHHEM CaMOCTOATENBbHOM paboThl MPOBOIUTCS NMPH H3yYEHUU
KaX/1011 TeMbl AUCHUIUIMHBI Ha Ja00paTOPHBIX 3aHATHSIX.

B xome camomoaroTtoBkum K JaOOpaTOPHBIM 3aHSATHSAM CTYACHT JOJDKEH HW3YYUTh
COOTBETCTBYIOLIMH pazfen yueOHMKa, KOHCIEKT JIGKIMH W omucaHue J1abopaTopHOH paboThl B
y4eOHO-METOMYECKOM ITOCOONH [T JTaOOPATOPHBIX PadOT IO XUMUH.

JIrobass nmabopaTopHast paboTa BKIIOYAET TIIIYOOKYIO CaMOCTOSTENBHYIO HPOpPabOTKY
TEOPETHYECKOTO MaTepuaia, U3y4eHHe METOIHK MPOBEACHUS M TUIAHMPOBAHUE HKCICPUMEHTA,
OCBOCHHE HW3MEPUTENbHBIX CPEIACTB, 00pabOTKYy W WHTEPHPETAIMIO 3KCIEPUMEHTAIbHBIX
naHHBIX.OTYeT 1o J1abopaTopHOil paboTe COAECPKUT TEOPETHUYECKYI0 W IKCIEPUMEHTATBHYIO
yacTe. B TeopeTnueckol 4acTH W3NAraroTcsi TEOPETHUECKHUE OCHOBBI U3YyYaeMbIX XMMHYECKHX
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IMpoNLECCoOB. B BKCHepI/IMCHTaJIBHOI\/II YaCTHU NPpUBOAUTCA 1CJIb, HA3BAHWC U MCTOIUKA

BBITIOJIHEHUS] XUMHYECKOTO0 OmbITa. [Ipr HE0OX0MMOCTH IPUBOAATCS pACUETHI U COCTABIISIIOTCS
YpaBHEHUSI XUMUUECKHX peakiuii. B KoHIle Kax10ro onbiTa GOpMYIUPYETCs BHIBOJ.

Brinmonnenue nabopatopHbIX pabOT CTYAEHTaMU JOKHO YIOBIETBOPATH CIEIYIOIIMM
TpeOOBaHUSIM:

. CTYJEHTBI JOJKHBI IOHUMATh CYTh ONbITA (SKCIIEPUMEHTA) U 3HATH MOCIEA0BATEIBHOCTh
BBIITOJIHEHUS OTJEIbHBIX ONEPALMI 110 HUHCTPYKIUU;

* coOmro1aTh JO3UPOBKY PEAKTUBOB U MpaBujia padOThl C HUMU;

*  yMeTh coOHMpaTh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPABHIBLHO PadOTaTh C HUMHU;

*  HEYKOCHHTEIHHO BBIMOJNHATH TMpaBWJIa TEXHUKU OC30MACHOCTH TMIPH OOpaIieHuH C
o0opynoBaHueM, MPUOOPAMH U PEAKTUBAMHU;

*  IPaMOTHO OPOPMIISITH OTYET O MPOBEICHHOM IKCIIEPUMEHTAILHOU padoTe.

[Ipu 3ammre nabopaTtopHOil paboOTHI (caue oTYeTa O €€ BBIMOJHEHHH) CTYIEHT JOJKEH YMETh
OOBSICHSITH TICNH, 3aJa4Yd, XOJ TPOBEICHHUS pPa0OThI, €€ pPe3yNIbTaThl, CICIAHHBIC BBIBOABI, a
TaK)kK€ OCHOBHBIE KOHCTPYKTHUBHBIE OCOOCHHOCTH HCIOJIB3yeMOro obopynoBaHusi. B mporecce
MPOBEACHUS OMBITOB CTYACHTBI PACHIUPSIIOT CBOU IMPEACTABICHUS O BEUIESCTBAX, UX CBOMCTBAX,
COBEPILECHCTBYIOT PAKTUYECKUE YMEHHUS.

[ToaroroBka mokIama-mpe3eHTAMd — 3aKPEIJICHUE TEOPETUYECKHX OCHOB U MPOBEPKA
3HaHUH CTYAEHTOB IO BOIIPOCAM OCHOB U MPAKTHUYECKOW OpraHM3allii Hay4HbIX UCCIEAOBAHUM,
yMeHHEe ToA0upaTh, aHAIU3UPOBATh U 0000IIATh MaTepUalbl, PACKPBHIBAIOIINE CBA3U MEXIY
Teopueil U npakTukod. [loaroroBka Mpe3eHTalMH MPEANoJaracT TBOPYECKYHD AKTUBHOCTH
CIIymiaTessi, yMEHHe paldoTaTh C JHMTEPAaTypod, BIAJCHHUE METOJAMH aHalu3a JaHHBIX H
KOMITBIOTEPHBIMH TEXHOJIOTHSIMU UX PEaTU3ALIMH.

W cronb3ytoTes KOHCTIEKT JICKIUN, PEKOMEHIyeMast JINTepaTypa, UHTEPHET PeCcypChl

Baxxneimmm 371€eMEHTOM CaMOCTOATENbHON PabOTHI SIBJISETCS MOATOTOBKA K PEHICHUIO
3a/lad M TECTUPOBAHMIO. OTOT BHJ CaMOCTOATEIbHONH pabOTHl TMO3BOJISET YIIIYOUTh
TEOPETUYECKUE 3HAHUSA U PACHIMPUTH NMPAKTHUYECKUH OMBIT CTyAEHTAa. TeCTUpOBaHUE SBISIETCS
WHCTPYMEHTOM TPOBEPKH 3HAHMS B M3ydyaeMoi oOmactu. [Ipu moAroToBke K PEIICHHIO TECTOB
He00X0IMMO MPOpaboTaTh OCHOBHBIE KATETOPHUS M MOHSATHUS AUCHUUILUIMHBI, OOpaTUTh BHUMAaHUE
Ha KJIFOYEBBIE BOIIPOCHI TEMBI.

WTOroBslii KOHTPOJIb OCYIIECTBIIAETCS B BUIE IK3aMEHa.

Iodzomoeka K IK3ameHy
K sx3ameHy cTyeHT 1omycKaeTcst TP YCIOBUH BBITIOJHEHUS YI€OHOTO TIJIaHa:

®  I[IOCCIICHUE JICKIIHIL,

e  BHINIOJIHEHHE U 0(OpPMIIEHHE TaOOPATOPHBIX PaboT;

¢  BBINOJIHEHNE UHAUBUIYAJIbHBIX 3aJaHUH JIJIs1 CAMOCTOSATEIbHONU PaboThI;
e  OTYET U 3aMTa Ja0OPaTOPHBIX 3aAHATUH.

Bompocs! U1 noAroTOBKM K 9K3aMEHAaM COCTAaBIISIOTCS B COOTBETCTBUU C COAECPKAHUEM
JTUCHUIUTMHBL «XUMHSI », UMEIOTCS B pabouell mporpaMme U BBIIAIOTCS CTYJIEHTaM He IMO3/Hee,
YeM 3a Mecdll JI0 OKOHYaHHUS ceMecTpa. JK3aMeH chaaércs Mo OujeraM, yTBEp)KIAEHHBIM
3aBeyroIMM Kadeapoil U MOANUCAaHHBIM 3K3aMeHaTOpOM. bUileT colepKUT 1Ba TEOPETHUECKUX
Bompoca M JBe 3aaauyd. IIpy MOAroTOBKE K HSK3aMeHY OO0S3aTeNIbHO HE TOJIBKO IOBTOPSTH
JIEKUMHU, HO U M3y4aTh MaTepual Mo y4eOHHKaM B COOTBETCTBUU C yKa3aHUSIMH, CIEIaHHBIMU
npenojaBaTeneM Ha jekiusx. [lomumMo Toro, cienyer BHUMATEIbHO U3YYUTh U O(hOpPMIICHHBIE
nabopaTopHbIe PaOOTHI.

B ocBoennu JUCHUIINIMHBI MHBAJIWJIAMU U JIMIaMU C OTPaHUYC€HHBIMH BO3MOXKHOCTAMU
310pPOBbA OOJIBIIIOE 3HAYCHHE HMEET WHJAWBHUYyaJIbHAaA y‘-IC6Ha}I pa60Ta (KOHchIBTaI_II/II/I) —
JAOIIOJTHUTEIBHOC PA3BbACHCHUC yqe6H0r0 MaTtcpuaja.
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WnauBuayanbHble KOHCYNbTAlMM MO MPEAMETY SBISAIOTCS BaXKHBIM (PakTOpOM,
CHOCOOCTBYIOUIMMH ~ WHIUBUAYyaNU3allMd OOY4YeHHS U YCTAaHOBJIEHHUIO BOCIUTATEIBHOTO
KOHTAKTa MCXKY NpCnogaBaTciieM U O6y‘-IaIOH_[I/IMC$I HWHBaJIMJIOM WJIK JIUIOM C OI'paHUYCHHBIMU
BO3MOYXHOCTSIMU 37I0POBbSI.

8. IlepeueHb HH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IPH OCYIIECTBJIECHUHU
00pa3oBaTeILHOIO NPoIecca Mo JUCHUILVINHE (MOAYJ/II0) (TPH HE0OX0AMMOCTH)
* IlepeyeHb HEOOXOAUMOIO NMPOTrPAMMHOIO O0ecIeYeHHs .
B npouiecce ocBoeHUS AUCHUIIIMHBI UCTIOIB3YETCs CeAYIOLIEe MPOrpaMMHOE
obecrieuenue: MicrosoftWindows 8, 10,Microsoft Office  Professional Plus

* CoBpeMenHbIe MpodeccnoHANbHBIE 0a3bI JAHHBIX U HHPOPMALIMOHHBbIE CIPABOYHbIE
CHCTEMBI:

OO6yyaromumcst 1oJKeH ObITh 00ecreyeH TOCTYI K COBPEMEHHBIM MpodeccroHaIbHBIM
0a3am aHHBIX, TPOPECCHOHATHLHBIM CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM:

DnexTpoHHO-0ubnnoreyHas cucrema (3bC) BOOK .ru,

DnexTpoHHas 6bubnanoTedHas cuctema "YHuBepcurerckas oudmuoreka ONLINE",

DnexTpoHHas bubnuoredHas cuctema "FOpaiit",

CrnpaBouno-npaBoBas cucrema «Koncynbrant [1nrocy

(http://www.consultant.ru), DexTponHast GHOIHOTEYHAS CHCTEMA

eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajibHO-TeXHUYECKasi 0a3a, HEOOXOUMAS JIJIsl OCYIEeCTBJIEHHS
00pa3oBaTeILHOIO MPoLEcca MO0 AUCHHUIINHE (MOLYJII0)

MarepuaibHO-TEXHUIECKOE 00eCieueHNne TUCIUIUTUHBI (MOIYIIs) U
Ne Bun pa6or p et (Mony3)

OCHAIIIEHHOCTh
1. | Jlexunonusie VY4yebHas ayIuTOpUs Ui IPOBEIEHUS 3aHATUH JIEKIIHOHHOTO THIA
3aHATHA 4039 , kopm. JI (ynmuna CraBpornonbckas, 149), ocHalieHHast

y4eOHOI MebenbIo, MPe3eHTAMOHHON TeXHUKOM (mpoekTop Epson
EB-4651) u coorBercTBYIonMM nporpaMMmHbIiM obecnieuenueM (I110)
JUIs. GECTIPOBOIHON KOMMYHHUKAIIUU C IPOEKTOPOM (IIOCTaBISIEMOE B
komriuiekre) Epson Projection.
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JlabopaTopHbie
3aHATUA

VYuebnas naboparopus no xumuu — aya. 439, xopr. C (yauma
CraBpomnonbckas, 149), ocHaleHHass KOMIUIEKTHBIM JJaO0OpaTOPHBIM
o0opynOBaHUEM:

[ka¢ BeITsDKHOW WHB.  Nel30051300277, mkad  BBITSHKHOM
nepeBsHHbIE wHB Ne 130051316345, pH-merp leki wunB. Ne
000001316190, Becwr nabopaTtopasie ACOMIJW unB.
Nel130051316251, xomomunpauk "WMupe3utr" uaB. Nel30081315415,
mkad cymmabhbid [1IC-80-01 CITY uuB. Ne000001316190, mumtku
anekrpuueckue HHB. Ne000001316190, Habopbl XUMUYECKOH MOCYABI
U PEaKTHBOB.

VYyebnas nadoparopust no xumuu — aya. 430, kopmn. C (ynuna
CraBpomnonbcekas, 149), ocHaleHHass KOMIUIEKTHBIM JJa00paTOPHBIM
o0opynoBaHUEM:

Hlxa¢ BerTshKHON nepeBsHubli HHB Ne 130051316346, pH-metp leki
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uHB. Ne 000001316190, pH-metp Oxcnepr-001-1, 6a30BbIi HHB.
Ne140051316164, Becr nabopatopusie Leki B6001 uns.
Ne000001316190, mkad cymunsnbrii HIC-80-01 CITY usns.
Ne000001316190, muiutku snekrpuueckue uHB. Ne000001316190,
Ha0OPbI XUMUYECKON TIOCY/IbI M PEaKTHBOB.

3. | I'pymmoBbie Aymutopus 205H.
(MHAMBUIYATTEH
bIC)
KOHCYJIbTaIHH

4, Texymuit VYyebnas nadoparopust no xumuu — ay. 439, kopm. C (ynuua
KOHTPOJIb, CraBpormonbckasi, 149), ocHamieHHas yueOHONH MeOeIbIo
MIPOMEKYTOYHA
s aTTEeCTaIHsI

S. CamocrositensH |Aynutopus 213a, 218a
ast pabota

I'pynnoBele  (MHAMBHAYyallbHbIE) KOHCydbTauuu (431c) , TekymMil KOHTpOJIb U
IIPOMEXKYTOUHas aTTecTalus IPOBOASTCS B ayIUTOPUSAX B COOTBETCTBUM C PAaCIIUCAHUEM.
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