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IIpencenarens YMK dakynsTeTa Bbecnanos A.B. o

PenienseHTsl:

Kpamusun " /1., 1.X.H., rmaBHeli HaydHbii coTpyaauk HUU Xumuu u
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1 Menn u 3aaa4H H3YUEHHS AMCUHNTHHBI (MOAYs1)
1.1 Llean 0CBOEHHA THCHHILTHHBI

QopMHPOBAHHE HA OCHOBC NONYUCHHBIX (YHIAMCHTAJBHBIX 3HAHWUN MPaKTHUCCKUX
VMCHHH H HABBIKOB B IOCTAHOBKC U PeaaH3allil XHMUYCCKOIO 3KCIICPUMEHTA.

1.2 3agauu [TUCOUILIHADBL

- paCKpb[Tb H OGOCHOBaTb pOJ'lb BKC]'le]Jl/[MeHTa B [/I3}“18HI/II/I XMMHYECKHMX AMCUMHUITINIHH,

- OCBOUTB HABBIKH OOpalIeHUA ¢ Ta00paTOPHBIM 000PYIOBAHHEM U OCHOBHBIC MPABHIA O
OesomnacHOM OOpaICHHH C PAa3TMYHBIMHA BEIICCTBAMH,

- OCBONTBL H l_lpHMeHFITb QCHOBHBIC METOAWKH BLIOEJNEHHA, OHHCTKH H H,E[CHTI/I(le\'aLlI/II/I
BELIECTB,;

- pa3sBHTh CMOCOOHOCTM K TBOPYECTBY, B TOM HHUCAE K MPUKAEAHON W HAY4YHO-
HCCIEA0BATENbCKON AEATENbHOCTH,

1.3 MecTo AHCUHILIMHBI (MOAYJIS) B CTPYKTYpPe 00pa30BATEIbHOH NIPOrpAMMbI

Aucunrnnna «ITpakTHra XHMHYECKOIO JKCIEPUMEHTA» OTHOCHTCH K 0043aTesibHON HacTH
broka 1 «/Tucuunausst (Moayaun)» yuednoro nnaHa. (b1.0.19) ocHoBHON npodeccHoHanbHOM
0o0pa3zoBaTenbHONH MpOrpaMMel  BhICIIErD OOpascraHMs no Hanpasnenuo 04.03.01 Xumus
(HampaBICHHOCTE (TIPOPHITE) XUMHYCCKAS IKCIICPTH3a U 3KOJOTHYCCKAA OS30TIaCHOCTD ).

Jns ycmemHOTO  OCBOGHHS  AWUCLMIUIHHEL  HEOOXOZHMMEBI 3HAHHS M YMEHHS,
chopMUpPOBaHHbIE B XOJ€ M3Y4eHWHS AMCUMIUIMH. HEOPraHu4eckass XWUMUs, HCTOPHS |
METOIOJIOTUS XHMUH.

BnaneHune TeXHUKONH XUMHYECKOTO JKCIEPUMEHTA MOXKET ObITh IMPOKO UCMOB30BAHO B
HKCMEPHUMEHTANLHON U MPUKIAAHOH XUMUM 1 ABAAETCS HEOTHEMIEMON HACTBKY COBPEMEHHOTO
€CTECTBCHHO-Hay4HOTO oOpaszoBaHys. llpakTuka XMMIMECKOTO 3KCIICPUMEHTA TCCHO CBS3aHa C
AMCLUUIIMHAMM. AHATUTHYECKAst XHMUS, OPraHuHecKas XumMus, Qu3nueckas XuMus, NPUKIAAHOH
XMMHYECKHI aHaIH3 U ap.

1.4 Tlepeuens MIAHHPYEMbIX Pe3y/bTATOB O0y4YeHHMHA N0 JHCUHILIHHE (MOAYJIIO),
COOTHECCHHBIX C IJIAHHPYEMBbIMH Pe3yIbTATAMHU OCBOCHHA 00pa3oBaTeIbLHON NMPOrPaMMBbl

Msyuenne paHHOI yuedHOH AMCUMIUIMHBI  HanpaeleHo Ha  (QOPMUpPOBaHHE Y
00YHAKNIMXCA CAETYHIHX KOMIETEHIIMI

Koa v HAMMCHOBAHMC HHAHKATOPA PC.‘S_V.'I]:TEITI:I 06}“ICHHH no AUCLHUIMJIHHC
AOCTHKCHHS KOMOCTCHIHA

OrK-2. CnocoOcH MpoBoAKTE ¢ CODMOACHUCM HOPM TCNHUKH OC30TACHOCTH XHMHUCCKHiT IKCTICPUMCHT, BKIFOMAS
CHHTC3, AHAIM3, M3VUCHHMC CTPYKTYPbl M CBOHCTB BCILCCTB M MATCPHANOB, MCCICIOBAHHMC OPOLCCCOB € MX
YYACTHCM

HOITK-2.1 - HCnoas3yCT OCHOBHBIC MCTOIbBI H | 3HACT OCHOBHBIC MCTOABL pA0OThI B XHMUMCCKOH 1aB0opaTopun,
NPABUIA XUMHUCCKOIO IKCICPHMCHTA, BKIKOYAS | CTAHJAPTHRIC MCTOAWKH MOIVYCHUA W HCCICIOBAHKS BCLICCTE
CHHTC3 W W3YYCHHAC CBOACTE BCLICCTE H MATCPHANOE

VMEET O00pamaThCs ¢ NMabOPATOPHEIM ODOPYIOBAHUEM H
pCAKTHBAMHM, CTABAT NEIH H 3aJauH  XHMHYECKOTO
IRCIEPHMEHTA H AHATIIHPOBATE NOIVUCHHEIC PESVIBTATEL
B.1aACCT TCNHHKOH H MC’TO,E[HKOII"[ XHMHAMCCKOT0 JRCOCPHMCHTA,
O000CHOBAHHCM  KOPPCKTHOCTM M0 NPHMCHCHHA AT
JOCTHKCHMY MOCTARJICHHOM LCAH

HOITK-2.3 - cnioco0cH NPOBOIHTE XHMHHCCKHE | 3HACT MNPABMJIA TCXHHKKH DCI0MACHOCTH tpH  pabore B
IKCMCPUMCHT C COGJI-O,."[CHHC]\'I HOPM TCXHHKH XHMHYCCKOH JﬂﬁOpﬂ.TOpI/lH

0€30IHCHOCTH BIAJeeT METOI0M OelomacHOl pabOTEL B XHMHMECKOI
JabopaTopuu




Kox u HanMeHOBAHHE HHIHKATOPA PC?}:J[bTaTb[ 06}"‘IEHHH mo JHCHHIUIHHC
JOCTHXKCHHA KOMIICTCHLHHA

OIlK-2. CniocobeH npoBOaUTS C CODIKACHHEM HOPM TEXHHUKH O230NACHOCTH XHMHYCCKHIH IKCIICPUMEHT, BKIIFOYAS
CHHTC3, AHAIM3, M3YUCHHC CTPYKTYPbI M CBOHCTB BCILECTB M MATCPHANOB, HCCICIOBAHHE MPOLECCOB C HX
VUACTHEM

Pe3y.]’[bTaTbI O6y‘-leHI/]FI [0 ODUCLHHUIITHMHE AOCTHUTAKOTCA B pPaMKax OCYIIECTBJICHH:A BCEX
BU/IOB KOHTAKTHOMH M CAMOCTOSITETbHOH padOThl 0OYHAKIIHUXCA B COOTBETCTBUH C YTBEPK/IEHHBIM
yueOHBIM MIaHOM.

WHnukaTopel  IOCTIUKCHHS  KOMIICTCHIIHI  CUMTAIOTCS  C(OPMHPOBAHHBIMH  IIPH
TNOCTIKEHHH COOTBETCTBYIOIIHNX UM Pe3y/ILTATOB O0yUCHUS.

2. CTpPYKTYpa H COACPRAHHE THCIHTITHHBI

2.1 PacnpeneneHne TPYA0EMKOCTH JHCIHILIHHBI 10 BHIAM padoT

Obmas TpyAoEMKOCTh AUCHMIUIMHBL COCTaBnseT 5 3adeTHbX enuHull (180 wacos), ux
pacmpenenacHue mo BugaM padoT IpeacTaBiICHO B TAOIHIIC

Buaer pador Beero @opma 00yuCHHsL
4ACOB O4HAS
o
CCMCCTP
(uacer)
Konrakruas padora, B TOM unciie: 74.3 74.3
Ayauropusic 3ansiris (BCEro): 68 68
SAHATHA JCKIIMOHHOIQ THIA 16 16
1a00PATOPHBIC 3AHATHSL 52 52

MPAKTHIECKHE 3AHATHA
CCMHHAPCKHC 3aHATHS
Huas kourakruast padora;

KonTtpoms camocToaTetsHoi padoTsl (KCP) 6 6
IMpoMeikyrounas arrecraupus (MKP) 0.3 0.3
Camocrosire/ibHast pagora, B TOM MHC/IE: 79 79
OdopmacHne 1ad0paTopHsIx padoT 43 43
CaMOoCTOATEIPHOS H3VUESHHE TEOPETHIMECKOTO MATEpHATA 10 10
CaMOCTOATEILHOS PEHICHUE 33,104 (5] 6
[ToaroToBKa K TEKYLIEMY KOHTPOIK) 20 20
Konrpom: 26.7 26.7
IMoaroroeka k 3auery 26.7 26.7
Oo6masn qac. 180 180
TPYA0EMEKOCTH B TOM YHCI¢ KOHTAKTHAS padoTa 74.3 4.3
3aM, €1 5 5

2.2 Conep:kaHHe THCHHILTHHBI
Pacnpenenenue BHAOB yueOHOH padOThI U UX TPYOEMKOCTH MO pas3/ieNiaM JHCIUTLTHHBI,
Pazmensr (TeMBI) DUCLIMITIHHBI, H3y4aeMbIe BO 2 ceMecTpe (ouHas hopma 0OyICHS)



HamMeHOBaHHE pa3IeIoB (TEM)

KommuecTreo yacoe

Bcero

AyauTopHas
pabora

BHeayaur
OpHAs
pabora

113

JIP

CPC

naboparopuu.

Beenenue. HayuHblil 3KCIIEpPUMEHT U €I0 POJIb B
HU3YYCHHUH XUMHYECKUX THCLHUIUINH. TexHHka
Oe3onacHocTy npu padoTe B XUMHYUECKOIH

6

Martepuasbl U IpUCNOCOONEHUS B TEXHUKE
na0OPaTOPHOTO IKCNEPHMEHTA.,

18

XHUMHUYecKas nocynaa.

nadopaToOpUu:

OCHOBHBIE NpHEMBI PadOTHI B XMMHYECKOI

4.1 Bechl U B3BEUIHBAHUS,

4.2 M3mepenue 00bEMa M MIOTHOCTH BELLECTBA,

4.3 Usmepenue Temneparypbl U €€ PeryjiHpoBaHMs,

45

4.4 Harpesanue U OXJQKIEHHE,

4.5 PaboTa ¢ TBEpPIABIMH BELISCTBAM,

4.6 Texumnka padot

BEILIECTB H HX PaCcTBOPaAMH,

CO CMCCAMH TBEPABIX H JKHIAKHX

4.7 DKCIepHMEHTEHI € Ta3aMu

18

23

peaKIuu

CriocoOrl BeIICICHNA U HACHTH(HUKALIHA IPOIYKTOB

20

MeToauka U TeXHHKA OACMOHCTPallHOHHOIO
XUMHYCCKOI'0 SKCIICPHMCHTA

28

HTOI'O no paszdesam Oucyuriuiibi

7o

Konrpoas camocrositeabHoit padotel (KCP)

IMpomexyrounas arrectaupst (MKP)

0.3

IToaroroBra K TEKYIIEMY KOHTPOJIK)

26.7

OOmasa TpyI0eMKOCTh N0 THCIHILTHEE

180

[lpumeuanue: JI — mexkuum, 113 — mpakTuueckue 3aHaTHs / cemuHapel, JIP — maGopatopHbie
sarsTist, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 ConepxaHue pa3aenos (Tem) THCUHILTHHBI

2.3.1 3aHaTHd JEKIIHOHHOTO THIIA

No | HamveHOBanHE pazsicna T ———_ dopma TEKyIIero
(TeMmbI) KOHTPOJIS
1. |Beeaenue. Hayunsiii|O0mue npasuna padorsl B xuMuueCKkoH aadoparopuu.| Y CTHBIH KOHTPOIb
skcriepuMeHT W ero|TexHmka GezomacHocTH. [lepBas momome mpu okorax,
ponk B M3VUCHHMM|OTpaBiacHuax, nopesax. IlpaBuia mnoseseHus mnpu
XHMHYIECKHX no;kape. HayHENH 3KCTIEpHMEHT H ero POTh B IO3HAHHH.
aucuunaund.  Texnuxa|XapakTepHCTHKA HAYYHOTO 3KCIEPUMEHTA, CIO OTAUYUE
Oe3onacHOCTH npu|OT  HADMKICHUS, MECTO W POdb  IKCICPHUMCHTA B
paboTe B XMMMUCCKOH|TOTHYCCKOR Lemouke noszHaHus:  dakrel-runoresa-
nadoparopun, IKCICPUMCHT-3aK0H-TCOPHS
2. |Marcpuasnst u Crexno. Kepavuxa, xepmers, rpadur u  acdecr.[YCrHbii KOHTPOIL
npucnocobaenud B [[Toaumepneie matepuansl. Meranasl. Matepuansr ans
TCXHUKC (QuaeTpoBanus, Pesuna xayuykm. Cmaskm, 3amaskd u
1abopaTOPHOTO VIDIOTHAOIMHE cpeacTea. Boma. Pryre. MoHTakHbIE
BKCTICPHMCHTA. HPUCTIOCOOICHHS, KPCICIKHBIC H3ACIHSL,




3. Xumuucckue cTakaHbl, komdbl u peropthl. Komokona,| YerTHblil KoHTpOb,
KOJINAKH,  CKIBIHKM W npoduprn,  [povbisankmy, Oracr no
skcukaTopel U cocvael Mproapa. Kpauer, samumbl,| 1aGopatophoil
KIANaHbl, 3aTBOpH W KAmIe ynosurcad, CudioHsi, pabote

XUMHTIecKas TTOCVIa. |MepexoJHele TPYOKH, ATTOHKH. IMIA(BL, CTEKTIHHER
TpyOKH W KanuLapbl. JCAUTCILHBEIC M KANCIbHLIC
BOPOHKH. AMITYITBI W OWOKCH. XonoanneHHKN. CTYIIKH,
YALIKK, TUFIM, 10204K4 M wnaread. OunceTia 1 cviuka
NHUMHUCCKOH TTOCY.IHI.

4. [OCHOBHBIC PHCMBI YeTHBIT KOHTPOIIB,
paboTel B XHMHYIECKOH Otuer mo
JabopaTopuu: BisciumBanuc. TCXHOXUMHYCCKUG BCChbl.| 1adopaTopHOi
4.1 Becsr u AHANUTHICCKHUC BCCHI. pabote
B3BCUTHBAHHI,

4.2 Hamepenne MCpHBIC LUHAMHAPB, MCPHBIC KOMTOB M THKHOMCTPLL.
00BCMA U ILIOTHOCTH TMuneriH. BI‘OpCTI{l/] NpoBCpKa X‘leHOI‘;l nocyAbl,
BEIIECTRA; OmnpegeneHue MNOTHOCTH KHUIKUX ¥ TBEPIRIX BELICCTE.
4.3 Mamepennc Pryrabic TepvomeTpol. Tepvonaper. TepmocTaTh,
TEMITEPATYPHL B &¢ bann. [azoBbie TOpeTkHM. IMEKTPUUESCKHE IUTHTKH,
PCrYIHPOBAHHS, KOJIOOHArPeBATSIM, CVIIUIbHBIC IKAQbI,
4.4 Harpcranuc u Mydenpubic mxadu. Cpcactea u  mpubopel  ans
OXJIQAKACHHC, OXJIQKACHHSL, TCHJO]"IBOJHUHH.
4.5 Pabora ¢ MisMeabucHUE,  BBICYLUMBAHHC M HOPOKAIMBAHHC
TBCPABIMH nopomkos. Bodronka. OnpeaciacHuc  TemMncpaTyphl
BEIIECTBAMM; TTABISHAA.
Perymiposanne pacxoja &uWIkocTH. [lepexarHBaHHe
SKUAKOCTH.  JIMCTUATHLMOHHBIC W AUCTPAKLUOHHDBIC
MCTOABL  QUHCTKH BCIICCTB. [ICPCroHka KU IKOCTTH,
DKCTPaKUHA — MeToJ OYHCTKH W pasmeneHus
HCOPTaHHYCCKHX COCTUHCHHUIA, HuaxocrHas
skcTpacupst.  OnpercicHUS  TCMICPATYP — KHICHHS
KHIKOCTeH. XpaHeHHe KHIKOCTeil.
PacreopcHue, nepemcuusaduc.  Bruimapusanuc  w
4.6 Toxmiia paot co KOHLEHTPHPOBAHIE PACTEBOPOB. ‘ |
CMCCHMIH TECPBIX Beweereo un cro Llufzrora. Homenknatyvpa , u
KUAKHX BOLIECTB H HX KTaccH(pUKAINA XUMHYECKUX BEWIECTE MO COCTaBY M
~ cTencHu uucToThl. TlonsTue npuMeccii, zarpszHUTCICH,
pPacTBOPAMM,
BpC,E[Hb[X BCIICCTB,
OUINKO-XHMHUYIECKHE OCHOBEI  OYHCTKH  BEIUECTE.
Kiraccupukanmss v oblias XapakTCpUCTHEA MOTO/0B
OYHCTKH BCIIECTB. XHUMHUCCKHE METOJBl PasIeleHHs
CMCCCH M OUMCTKH, OCHOBAHHBIC Ha Pa3luuuidx B
CBOHCTBAX OCHOBHOTO BEIIECTBA W MPHMECH.
Mecroapl KpuCTaALIM3ALMN U OCAXKACHUS K3 PACTBOPOB.
Mepexpucraninzaiius, 2dderr BBICAJTMBAHUA,
duavTposanuc. ITpoMeiBauuc ocaaka. Bricviuusanuc,
4.7 Ixcnepumentet ¢ ([Ipubopet 119 momyuenns razos. OuncTKa B OCyIOKA
rasamu rasoB. XpaHcHUC asos.

5. - CHHTE3H HEOPTAHHIECKHX BEIIECTB. [ THcEMeHHBIH

Crocodbl BELACICHUS
OTYICT 11O
M uacHTHHKALHS .
MPOIVKTOB PEARTIN T/IHI[I/IBH,Z[}'EIJTBHBIM
3a,JaHUIM
6. |Meroauka u TexHuka |JdeMOHCTpaUHOHHBIH XHMHUeckuM 3IkcnepuMenT kak|lloaroroeka u

JACMOHCTPALIHOHHOTO
XHUMHYIECKOTO
IKCICPUMCHTA

CHCUMPHUCCKHE MCTO 1 00 VUCHHS, JICMOHCTPALMOHHBIH
IKCTEPHMEHT — HCTOTHHE MPHOOPETAEMBIX CTVISHTOM
SHAHHE, HABBIKOB M VMCHHH.

ACMOHCTPALIHS
SKCTICPHMEHTA




2.3.2 3aHaTusa ceMHHAPCKOI0 THNA (CeMHHAPCKHE 3AHATHSA)
CeMuHapckue 3aHATHA He NPeayCMOTPEHb! YUeOHbIM MIAHOM.

2.3.3 3ansnTun aabopaTopHoro THna (y1adoparopHsbie padoTbl)

Hanvenosarne pasaena

PopMa TEKYIIETO

Na (Tevbl) TeMaTHEA 3aHATHI/ PadOT KOHTPOIA

1. [MaTepuamsr u Obmne npaenTa paborer. Texavka GesomacHocT. [3amura JIP
OPUCTIOCO0.1CHYS B Oxazanuc  nCpBOH  MCIMLMHCKOA — IOMOLIM.

TCXHHKC Jlabopatoproc  0obopy,10BaHUC, MATCPHATB  H

Na00PATOPHOro MPUCIOCO0ICHUS. Xuvuucckas nocvaa,

BKCHCI)H)'ICHTEI,. XHUMH'UCCKHT pca,KTl/]Bb[ 151 ﬂpaBH,]a. pa6OTbl ¢ HUMH,

Xnuvadeckas mocvaa  [PaboTta ¢o cTeknoM. MBITbe H CYIITKA XUMIFECKOIT
TMOCY b,

2. |OcHoBHBIE IPHEMBI [IpoBeaente XUMITTECKOTO srcnepumMenTal3amura JIP
padoThl B XMMHUCCKOH |(B3BCLUMBAHUC, H3MCPCHHC 00bCMA M ILIOTHOCTU
naboparopuu: BCUICCTBA, TMPHIOTOBJICHHC PACTBOPOB, NPHUCMBI
2.1 Becel n HAPCBAHUS 1 OXJAMICHHA, NOI00P U CBCPJICHUC
B3BCIIMBAHHE npobok, cbopka npudopor).

2.2 Maviepenne obbseMa

U [IOTHOCTH BCLUCCTB

2.3 MavicpeHne

TCMIOCPATYPEL U CC

PerynpoBaAHMsI

2.4 Harpceanuc u

OXJTKIEHHS

2.5 Pabora ¢ teepabiMi [M3MEIBUCHME,  BRICYNIMBAHHE W npokaameanuc.|3ammra JIP

BCLUCCTBAMU Ounctka BCLICCTB (ncpekpucTanimzanus,
cyOaMMaLMsL, NCPCrOHKA, IKCTPAKLMS)

2.6 Texanka paboT ¢o

CMCCHMH TBCPABIX U

HKUAKHAX BCIICCTE U UX

pacTBOpaMH

2.7 OxencpuvcHtel  ¢|Odume  mpucvbel  pabotel ¢ rasoodpazHeivu|3auura JIP

razamu BCIICCTBAMH (NOJIVUCHMC, XpaHcHuc, cobupanuc,
OUHCTKA)

3. [CnocoBml Beracacuus u |Boiacncuue u uacntudukauny Hcopranyucckux|3awmura JIP.
HACHTH(H KA COCAMHCHMH  ((MIBTPOBAHMC,  BHICYLIMBAHMC, |[TuchbMeHHBI OTUCT
OPOAYKTOB PCAKLUUK  [OOPCACICHUC TCMICPATVPE! KUMNCHHUY, IUTAB/ICHHA, |IO CHHTC3aM

ILIOTHOCTH KHIKOCTH, OTIPCACICHHC | HCOPTAHHUSCKHX
KATeCTBEHHOTO COCTABA MATAXHTA) BemecTs. Brusvanenas
[MocnacaoBATCIBHLIC OPCBPALICHUS — XHUMHYCCKUX|OUCHKA YMCHHH H
coeauHeHn (coemmHenn# wkameupra, Meaw  (11),|HaBbikoB TpoBeneHNs
cBuHua (I1)) XHMHYCCKOTO
CHHTC3B HCOPTAHHUCCKHX BCHICCTR IKCTICPHMEHTA

4. |Mcroauxa u Texnuka  |PaspaGotka  acMoHcTpauuontoro  xumuucckoro|[IucbmceHHblil oTueT

,JC)'IOHCTpaHHOHHOFO
XHMHUYCCKOro
BKCHCPHNICHTa,

SKCICPUMCHTA 10 XHMHH 3JICMCHTOB

MO NOJATOTOBKC
ACMOHCTPALIHOHHOTO
IKCICPHUMCHTA,
BusyaneHag oUeHKa
YMCHUH M HABLIKOB
MPOBEICHHS
XHMHUCCKOTO

IKCICPUMCHTA




3awura naboparopuoii padorer (JIP).

2.3.3 llpuMepHad TeMATHKA KYPCOBBIX padoT
Kypcogas padoTa He npenycMOoTpeHa YUeOHBIM ILTAHOM.

2.4 Tlepeuenb y4eOHO-METOAHUECKOTO 00ECMEUCHHS A1 CAMOCTONATENbHOH pPadoThl
00yUAKIMXCS N0 AUCUHILTHHE

MNepeueHb YIeOHO-METOTUSCKOTO 00SCTISUSHUA THCUHIUTHHBI 110

Na Bux CPC BBIOMHEHAK) CAMOCTOATENBHOH PAdOTEI
1 TeopeTuucckas Mecroauucckuc peKOMCHAALMU K OpPraHdsaldy  ayaIuTOpHOR
CaMONOAroTOBKA BHCAY TUTOPHOH (CaMOCTOHTCIBHOM) padoTel CTYACHTOB!
2 lMoaroroeska k JIP meroauueckuc vkasanus / coct. T.IL Cropouccuro, T.B. TTounnox, A B.

Pedhepar Beenaaor, H.B. JNloza — Kpacvonap: Kybauckuii roc, vu-1, 2018, 89¢
4 PaspaGoria Pocn W.B. Xnvmg. YueOHNK W 3aJa7HHK. AMT  TIPUKIATHOTO
WHANBAIVATBHBIX 3aanmii|0akaraepuara / M.B. Pocun, J1]J1, Touuna, C.H. Conosecs. — M. :
(cuuTessl neopranuucekux |[M3Aatenserso  HOpaiir, 2018, - 420 ¢ - (Cepus:  bakamasp.
BCICOTE, MOArOTOBKA 1 |HIPUKIaIHOMA KyPC)
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Y4eOHO-METOOUHMCCKHE MATEPHANLl IS CAMOCTOATCNBEHOH padoTel 00yYaAIOIINXCA H3
YHCIIAa MTHBAJHMAOB U UL C OTPAHNYEHHBEIMH BO3MOXKHOCTAME 310poBea (OB3) npenoctaBnsarores
B popmax, aganTUPOBAHHLIX K ONPAHHYEHHAM HX 300POBbS U BOCUPUATHA HHPOPMALIHH!

Hnst nuy ¢ HapylueHuAMH 3peHns;

— B IICUATHOH (HOPME YBETHUCHHEIM IPH(TOM,

— B (hOpME 3NICKTPOHHOTO JOKYMECHTA,

- B popme ayaunodaiina,

— B newatHoi gopme na s3oike bpaiins.

JInsa nuiL ¢ HapylIeHUSAMHM ClTyXa.

— B neyaTHoil gopme,

— B (pOpME JICKTPOHHOIO AOKYMEHTA.

JLnst mun ¢ HapYIIeHUSIME ONIOPHO-IBUIATEIBHOTO ATlapaTa;

— B nevarnoi popme,

— B popMe JIEKTPOHHOIO JOKYMEHTA,

— B popmMe ayauodaitna.

JlaHHbIll nepeveHb MOKeT ObITh KOHKPETH3IUPOBaH B 3aBMCHMOCTH OT KOHTHHIEHTa
00yUAIOIIHKCA.

3. OOpa3oBaTe/bHbI¢ TEXHOJOTHH, NMPHMECHAEMbI¢ TPH OCBOCHHH AHCUHTIHHBI
(Monyas)

Jna ¢opMupoBaHus npodeccHOHANBbHLIX KOMMETEHUMH B Npolecce OCBOSHMA Kypca
MCTONB3YETCA TEXHOMOTUS NPO(ECCUOHANBHO Pa3BHBAMIIEr0 00YUEHHS, NpelycMaTpHBAOLLAA
HE TOJBKO Iepedady TEOPEeTHYSCKOro MAaTepHala, HO H CTHMYJIHPOBAaHHE U Pa3BUTHE
NIPOAYKTUBHLIX IIO3HABATE/IBHBIX ACHCTBHH CTYICHTOB.

B kauecrse CJIOBECHO-HaArnAaHoro MetToaa O6y‘-leHl‘Iﬂ HCIOJIBE3YETCA HGMOHCTpaL[HOHHbIﬁ
XHMUWYECKUH 3KCIIEPUMEHT, KOTOPBIH NPOBOAMTCA NPH nposeneHun sabopaToOpHbIX 3aHATHH.
JIeMOHCTPALMOHHBII 3KCIEPHMEHT MNO3BOJAET MNpPEnoAaBaTentd cpopMHpPOBATL UHTEpEC K
NpeaMETY ¥ CTYAEHTOB, 00y4aeT npHeMamM TeXHHKH 1abopaTopHOro 3KCNePHMEHTA.



Ana noseiwenus dddexrusHocTH yuedHOro npouecca HUCNoNb3yIOTCA ClenyioLHe
00pa3zoBaTebHblE TEXHOMOTHH, HHHOPMALIMOHHO-PAa3BHBAKOIIIE TEXHONOTHH, HATIPABNAEHHbIE HA
(pOpMUPOBaHHE CUCTEMBI 3HAHUH, 3aNOMHHAaHHE U CBODOIHOE onepupoBanue UMK, Mcnonbzyercs
MCTOA HPOONCMHOTO H3MOKCHISI MAaTepuaia, CaMOCTOSTCNBHOS W3VUCHHE JIHTEPaTypHL
IIPUMCHEHHE HOBBIX HHPOPMALMOHHEIX TSXHOJIOTHI I CAMOCTOSATEIBHOTO OO THCHHS SHAHUT
BKJIIOUAS MCMIOJIL30BAHIE TEXHHYECKHX M JIEKTPOHHBIX CPeacTB HH(POPMALUN; NesTENbHOCTHDIE
NPAKTHKO-OPHEHTHPOBAHHBIE TEXHOIOIMH, HAnpaBieHHble Ha (OPMHPOBAHHE CHCTEMDI
MpogecCHOHANBHBIX MPakTHYECKHX YMEHUEl MpH  TNPOREAEHHM  3KCMEepPHMEHTAlbHBIX
uccnenoBaHuil, obecneurBatOIIX BO3MOKHOCT KAYECTBEHHO BbIMOMHATH MPOQECCUOH ANMbHYIO
AEATCIBPHOCTE, Pa3BUBAKOINKEG MPOOICMHO-OPHEHTHPOBAHHBIC TEXHOJIOTHH, HANPABICHHEIC HA
(HOPMHPOBAHKE U PA3BUTHC TPOOICMHOTO MBIILTICHHS, MBICTHTEIBHO AKTHBHOCTH, CIIOCOOHOCTH
Bugers v Qopmynuposars npodiemel, BLIOHpaTL CHOCOOLI W CPEncTBA NSl MX PELIeHMs,

TEXHOJIOIrHH JTHUIHOCTHO-OPHEHTHPOBAHHOIO Oﬁy‘-leHHﬂ, MO3BOJIAIOLIHE cO31aBarb
MHAMBUAYaNbHbIE  O0PA30BATebHbIE TEXHOMOPMH, 0DECMeYMBANOLIME  YYET  Pa3NH4HBIX
cnocobHocTell  00yuaromnx, co3flaHMe  HeoOXOAMMbIX — YCAOBHH A8 pasBUTHA KX

MHIUBHAYANBHBEIX OCOOEHHOCTEH.

Jns UHBamMAOB M JUI € OrPAaHHUUYCHHBIMH BO3MOMKHOCTSMH 3J0POBbS MOTYT OBIThH
MCMONBL30BAHbLl  AJANTHBHBLIE 00Pa3OBaTENIbHBLIE TEXHOJIOIHH, [O3BOJSIOLIHE  [OJHOCTHIO
MHIHBHAYAIH3HPOBATL COAEPIKAHHE, METO/b] U TEMITLI yHeOHOH 1EATeILHOCTH, BHOCHTD BOBPEMS
HeoOXOAUMBIE KOPPEKTUBBLl KAK B JEATENBHOCTL CTYAEHTAa-MHBANHAA, TaK U B JEATENbHOCTh
npenoaaBaTens.

HAns aun ¢ OrpaHHYMCHHBIMH BO3MOMKHOCTSIMH 3IOPOBbS IPEAYCMOTPCHA OPTaHH3aMIs
KOHCYJIBTAIUI C HCIIONB30BAHNICM DICKTPOHHON MOYTEL

4. OueHouHble CpeaAcTBa
NPOMEKYTOYHOH ATTECTALIUM

AJTH TCKYLIETO KOHTpOA YCNeBACMOCTH H

OueHOYHBIC CpPEACTBA MPESOHASHAUCHBI IS KOHTPONS H OLCHKH 0O0pa3OBaTCIbHBIX
DOCTHIKEHHI  OOyqaloWnXCs, OCBOMBLUMX NpOrpaMMy yueOHOH mucuMnuuHbl  «Jipakmura
XUMHHCCKO( IKCHEPUME HITIAY

OueHOUHBIE CPENCTBA BKIHYAET KOHTPOJIbHBIE MAaTepHasbl A8 MPOBENEHHA TEKYIIEro
KOHTPOJIS B (DOPME BOTIPOCOE IUIS YCTHOTO KOHTPOJISL, B BHAS OTUCTOB MO Ja0OpaTOPHBIM padoTaM
M MO BBIMOJHCHUK HHIMBHOYAJIBHBIX SKCIICPHMCHTAIBHEIX 3a0aHHH 1 HAMMCAHHIO pedepaTos U
NPOMEKYTOYHOMH arTecTaunt B (POpPMe BOMPOCOB K 3a4eTy

CTpYKTYPA OLIEHOUHBIX CPeacTB M TeKyHieil H IPOMEKYTOTHOH ATTeCTAIHH

Koa 1 HauMeHOBAHHE HanMeHOBAHIE ONEHOYHOTO CpEacTBi

IKCOCPHUMCHTA, BKJIKOMAA

CTAHAAPTHLIC  MCTOAHKH

PCAKTHBAMH, CTABHT LC.TH
H 381341 XHMHYUCCKOrO
IRCIICPHMCHTA H
AHATH3HPOBATE
MOJIYUICHHEIC PO3VIBTATEL

JdAdHuAM

Ne HHIUKATOP: PeyyapTaTe! 0bvueHHA TTpoMcsky TOMHAS
/o (B COOTBETCTEHH ¢ IL (B cooTBeTCTBHH C IL. 1.4) TCKYWHA KOHTPOIB ATTCCTALLSE
L4)
HMOTIK-2.1 - ucnoab3y¥CT | 3HACT OCHOBHBLIC MCTOTHI | YCTHbIE onpoc, 3anura JIP, Bonpoce k avcTy
OCHOBHBIC ~ MCTOAb W | PadOThl B NHMHUCCKOH | OTUCTHI MO HHAMBHAYAALHLIM | M QTMCTbI TIO
NPABHNA  NHMHUCCKOrQ | Na00paTOpHHu, IKCOCPHMCHTATLHBIM Na00PaTOPHBLIV

3AQAHHAM W

CHHTC3, AHAIH3 H | MomyyeHHs H HHANBAIYAILHBIM
H3YHCHHC CBOJCTE | HCCNICAOBAHWA BCLUCCTB M IKCIICPHMCHTAIBHBIM
BCLUCCTB MATCPHAIOB 3ATAHHSIM,
1 yMCCT  oDpawarscs ¢ pedeparay
J1200PATOPHBIM
0BOpY A0BAHHCM H




BIaACCT  TexHMKoH M | 3awmTa JIP, otuer no
MCTO;IPII(Oﬁ NUMHAMCCKOrO HH-_’I,I/IBI/I,E[}‘HJ'II:HbH\'l

IKCTICPUMCHTY, IKCICPUMCHTAThHBIM
0DOCHOBAHUCM 330aHMSIM
KOPPCKTHOCTH cro

l'[pl'll-l(ZHCH Ml AT4

AOCTHCHUANA

NOCTABIACHHOH LCTH
HOITK-2.2 - ¢nocoBcH | 3HACT NPABHIA TCXHHMKH
NPOBOIMTL XHMHUCCKHI | Oc30macHOCTH npu padore

JECHEPUMEHT C|B XEMHYECKOT
) COOMOICHUEM HOpM | madopaTopun
TEXHUEH 0230MACHOCTH B.1a1CCT MCTOA0M

OcsonmacHol  padoThl B
NHMHUCCKOT
NadopaTopHu

Tunosbie KOHTPOJILHDBIE 3AAAHHA HJIH HHbIE MATEPHAJIbI, HEOOX0AHMDbIE LI OLeHKH
3HAHHH, YMEHHH, HABBIKOB H (MJ11) ONbITA AEATENbHOCTH, XAPAKTEPHIYIOWHX Y TANDI
thopvMupoBaHHs KOMMETCHIHHA B TIPOLIECCe OCBOCHHS 00PAa30BATEILHOH NPOrPaMMbl

- ®0oHA OLEHOTHBIX CPeACTB AJA NPOBEeIeHHA TEKYIIEro KOHTPOJIs
- Bonpockl A8 YCTHOTO KOHTpO.AA

MarepHaJibl H NPHCNIOCOOJIEHHUS B TEXHHKE 1a00pATOPHOTO IKCHEPHMEHTA. XUMHYeCKAH
mocyaa

Haz0BuTe MaTepuasbl, HCTIONB3YEMbIE B TEXHHKE XMMHYECKOro 3KCNepHMEHTA.

IMepeuncnute Haudonee ynotpednseMele copTa JadOPATOPHOro CTEKNA.

JaliTe XapaKkTepHUCTHKY ITOJMMCPHBIM MaTeplaiaM, UCIIONb3YEMBIM B IIPaKTHKE

XHMUUECKOI0 3KkcneprumenTa (roponnact, nojiuyTuieH, HoJUIPOIHIEH, TIOJMBHHHIL,

XJOPUA, NOMHMETHAMETAKPUIAT).

4. Kaxue matepuanst A5 GUIBTPOBAHUA UCMONB3YIOTCA B MPAKTHKE XUMHYECKOTO

SKCIIepHMEHTA?

HaliTe XapakTepHUCTHKY METalllaM, UCTIONB3YEMBIM B TEXHHUKE XUMHYECKOTO 3KCIICPHMEHTA.

Kakune cMazku M 3aMa3KkH HCIIOJIB3YIOTCA B MPAKTHKE XHMHWYECKOI0 dKCnepruMenTa?

7. 15 4ero UCnoUIb3yIOTCA PE3HHA U Kay4yKH H KAKOBbI [TpaBHIia 0Opallenns ¢ pe3HOBbIMH H
MOJUMEPHBIMU TpYyOKamu?

8. Kak ounIawT 1 XpaHAT BOAY B MPAKTHKE XUMHUYECKOrO 3KCNEepUMeHTa?

. B kaknx nemix ncmonesyercs rpadur, acdecT B TEXHIKE XMMHUCCKOTO 3KCIIEPUMEHTA?

10. Kakne MOHTa KHBEIC TPHCIIOCOOICHHA B KPEIIS/KHBIC H3ACTIS HCIONb3YIOTCS B MPAKTHKE
XHMHYECKOro 3KcnepumenTa’

11. Tlpasuia paboTel ¢ XHMHYECKOH NOCYN0H.

12. HasosuTe m3secTHy0 Bam mocyny n3 ToHkoro crexna. Kakoro ee HasHaueHue?

13. Jins N3roToBAeHUs KAKOH XMMMUECKOH MOCYAbl HCTIONb3YETCs ToCcToe cTekno. HazosuTe 3Ty
MOCYAY U ONPEHeNHTe ¢¢ Ha3HAUCHHE.

14, Kakas xuMpu4deckas [ocya JIy4Ile BEACPKIBAST HATPeBaHNe?

15. Ans yero ucnoneszyercs ckisgHka TuweHko?

16. dnst yero ucnonesyercs ckigHka Apexcens?

1 7. JIns uero UCMOAB3YHOTCS MPOOUPKH XUMHUecKHe?

18, JInst uero MCMONB3YHOTCS CTaKaHbl XUMHUYECKHE?

19. /151 4ero UCMONB3YIOTCS KONOL! INIOCKOIOHHEIC?

20. JAns 4ero UCTOAB3VIOTCS KONMOBI KOHUUeCKUe (DpreHMeiiepa)?

21, [dns 4ero UCrob3yoTes KONObl KPyrioaoHHpie?

22, dns vero ucnoip3yiores kondot Knsiizena?
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. Anst yero ucnonuaylores kondot Biopua?

JInst 4ero NCnoAL3yKTCA NEPEXOAHUKHN U TPOIHUKN?

JUst uero UCNonL3yTCs OHOKChI?

J71s Mero HCTIONB3YIOTCA BOPOHKH ¢ LTHPOKHUM ropiIoM?

J7s1 Mero HCTIONB3YIOTCA BOPOHKH ITHHHEBIC?

Jnst yero UCnone3yTCs KaneibHble BOPOHKH?

Jnst yero UCnone3yTCs BOPOHKY Ae/IHTENbHbIE?

Jns yero ucnoaeszyercs xonoannbHuk JInduxa?

JInst 4ero NCnoab3yercs WapuKoBbli BOAAHOH XOJ0ANUIBHUK?
JUis 9ero UCTIOMB3VIOTCS AehIerMaTophl’

J71s1 9ero HCTIONB3YETCS allnoHK?

Jnst yero UCnonp3yoTes «ayku»?

Jist vyero NCrnoiL3yioTes XJIopKaibunessie TpyOku?

JIns 4ero UCNONb3YHTCS 3KCHKATOPhI?

JInst 4ero NCNoAL3YHTCS KPUCTALIH3ATOPb?

Jmst 9ero uCTob3yoTes Kondul byHsena?

Kakne cknsankn BaM ussecTHbI?

KanensHuubl, aMiysibl, OIOKCH 1 KANieyJ10BUTENH, TAe HCTIONbL3YIoTC?
Hnst uero ucnone3yroT 3arsop?

Jinst yero ucnoae3yrTes BOpoHKH BroxHepa?

. Hem 00OBbIMHO cMa3bIBAKOT KPAaHbI KAMEMbHbIX BOPOHOK?

YeM ¢MA3BIBAKOT KPAaHBI KAMICABHLIX BOPOHOK IIpH padoTe ¢ OpomMom?

YT0o HCOOXOAMMO MOMHHTL NP XpaHCHHUH MINH(POBAHHBIX COCOUMHECHUI H KPaHOB?
KakoBbl npasuia Harpesa KPyriaoaoHHON U NIOCKOACHHON Nocyabl?

M3 xakoro crekna u3rorasiusaroT 0codo tepmocrolikue usnenus?

Kakast papdopoBast mocyna UCMONb3YETCA B XHMEHH M KaKOBbI 0OJaCTH ee MPHMEHEHMS.
Kak MOKHO OUMCTUTE NOCYAY OT BAKYYMHOIT cMazku?

IlepeuncauTe Ha3BAHNA H HA3HAYEHHA MCPHOH MOCYIBL

Kakosbl npasuna padoTtel ¢ nocynoii Ha windax?

JInst 4ero UCNoAL3YHT KATbLUUHHPOBAHHYI) COAY MPH MbIThe NOCyAbl?

Kax oTMbITE 3arpsi3HeHNA COeIMHEHUSIMH MapraHya’?

Jis 4ero MCTOIb3YEOT XPOMOBVEY CMECh”?

Kak mpuroToBUTE XpOMOBYHO CMECH?

OnuwnTe npoueaypy MbITbs U CYLUKH XHMHYECKO#H MOCyIbl.

XuMHYeCKHEe PeAKTHBBI H 0CHOBHBIE IIPHEMBI pa00THI B XHMHYECKO J1a00paTOpHI
Kakue knacchl 4McTOTH peakTHBoB BaM H3BecTHbI?

Kak XpaHST KOHIEHTPHPOBAHHEIC PACTBOPBI, TOPHOYHE BELICCTBA, OKHCIHTENH, CHIBHO
MaXHYILHE PacTBOPLI?

KakoBbl mepbl npeaoctopokHocTH npu padore co wesodamu, GochopHbiM aHrHAPUIOM,
KOHLUEHTPHPOBAHHBLIMH KHCIOTAMH?

B kakux cnydasx Ans nepeTupaHus NpHMEHsIOT araToBble CTYNKH?

KakoBbl npaBuna B3BELIUBAHUS XUMHUYECKUX PEAKTHBOB?

KakoBBI IpHEMET HATPEBAHKS PCAKLIMOHHEBIX COCYIOB (HATPCBATCIILHBIE TIPUOOPEL).

KakoBBl mpmeMBl OXNaKOCHHS PCAKUHOHHBIX COCYZOB (cpeactBa u  mpubopel s
OXJIKAEHNA).

Kax nzmepsaoT obbeM U MIIOTHOCTH BellecTBa (MepHas Nocyna, poBepKa MEePHOH Nocyubl,
onpeaeneHue NNOTHOCTH KUAKHX U TBEP/bIX BEIIECTR).

Onepaun ¢ KUAKMMH BellleCTBaMH (MeperoHka KMAKOCTEH, OnpeaeaeHue TeMnepaTyphbl
KHIICHHS, SKCTPAKIINA).

PaboTta ¢ TBepABRIMU BEIIECTBAMH (M3MEBICHHE, BHICYLIHBAHNC M TIPOKAIHBAHIE, BO3TOHKA,
OTIpeneNnenre TEMMEPATYPbI [11ABIEHHS).



11. Texunka pabor coO CMECSIMHU TBEPIbLIX M MKMIKHX BELWECTB W WX PacTBOpamu (PacTBopeHme,
OonpeaeneHle  pacTBOPHMOCTM,  BLIMAPMBAHWE M KOHLIEHTPUPOBAHHE  PacTBOPOB,
(pUIBTPOBAHKE, NPOMbBIBAHHE OCAJIKOB, KPUCTAUTM3AINA BEIECTBA U3 PACTBOPOR).

12. DkcriepuMeHTEl ¢ TazaMu (DpuOopbl IS [IONYHMCHMA Ta30B, OUMCTKA M OCYIIKA Ta3os,
XpPaHCHHE Ta30B).

13. KaxoBul npaguna paboTe! ¢ TBEPABIMY LWEIOHAMH, KOHUEHTPUPOBAHHBIMH KHCIOTAMH.

14. [TpuBeanTe npasuiia U3MEPEHHs H CMELLEHUs] XHMUYECKHX PeaKTHBOB.

15. Kakue HarpeearenbHble npHOOPBI MCMOAB3YIOTCS B 1aDOPATOPHON NPakTHKE M KaKOBbI UX
ocodeHHocTH?

16. ChopmynupyliTe mpapuia B3ECIIHBAHNS, HCIONB3YEMbIE B XUMHUIECKOH 1abopaTopui.

17. Kak mpaBujibHO HarpesaTh NPoOHPKY, INIOCKOAOHHYIO OCYAY, KOIOL

18. Kax ynapusator pacrsop?

19. Kakne oxnaxparowue cMecH Bam m3secTHb!?

20. Kakue npudOpbl HCNOMB3YHOTCA B 1a00PAaTOPHOI MpakTHKe AN NOAYUEHHS Ta30B.

21. Onuure yerpoiicTro annapata Kunna v npouenypy 3apaaku annapata Kunna.

22. Kakue crocodwl codupanns razos BaM n3secTHbI?

23. Kak OuMINAr0T ¥ OCYLIAIOT a3kl B 1adopaTtopuu’?

24 Ilepeunciure peKOMEHIyeMble PEareHThl U NOMIOTHTENU AN OUUCTKH Ta30B OT NpUMecei.

25. HazoBuTe ocywiuTeny ra3os.

- Illpumepnbie TeMbl pedepaTos

1. HayuHbIil 3KCMEPUMEHT U €ro poJib B MO3HAHHH,

2. XapakTepucTHKa HaYIHOTO 3KCIICPHUMEHTA U T0 OTIHYMA OT HAOIIOACHMIA,
3. Mecto U poOJib JKCIICPUMCHTA B JIOTHYECKON IEMOuKe: NHO3HAaHUE — (PaKTHI - TEOpUS —
JKCMEPHMEHT — 3aKOH,

4. JkcrnepuMeHTalbHAs NPOBEPKA aTOMHO-MOIEKYJIIPHOH TEOPHH;

5. XuMu4ecKHi CHHTE3 — MOKOPEHHE BElIeCTBa,

6. Brimaromuecss XUMHKH 0 XUMIUCCKHC 3KCIICPUMCHTEI,

7. JeMOHCTPaUHOHHBIH XUMHUYECKUH IKCNePHMEHT;

8. DkcneprMenrtansHas xumua XVII seka,

9. DkcnepuMenTanbHast xumusa X VIII Beka;

10. DkcnepumenTanbHas xumusi XIX Beka,

11. CoBpeMeHHas SKCIEPUMEHTAIBHAST XUMHS.

12. MaTepHassl, HCIIONB3YEMBIC B TEXHHKE XHMHYECKOTO SKCIIEPHMEHTA.

13. [Ipobnemel 1 [1€PCHEKTHBLI COBPEMEHHOH CHHTETHYECKOH XMMUH.

- UnguBnayansbHbie 3a0aH0S N0 CHATE3AM HEOPTAHHYECKHX BeLIeCTB

CTyneHTaM TNpennaraercs BHIIONHUTBL M HPEAOCTABHTE OTHET IO IBYM CHHTC3AM B
COOTBETCTBHH C TMPEANAraeMbIM MEPeUHEM:

JuxpomMaT aMMOHMS, OKCAJaT Kajids, XPOMAT Kajus, coab Mopa, XJIopua aMMouwus,
OKcaaT kejesa (mupohopHoe XKEe30), XIOPHAs H3BCCTh, Hoaua ceunua (1), Hogun kamus,
kapbonat ceunua (IT), ionua meau (1), HUTPAT LHHKA, HUTPAT Kanus, cyab(ar TuTana, kapOoHaT
kaamus, nurpar Gapus, xnopua kodbansra (I1), kapdonar kobansra (11), nurpar kodansra (11),
HHUTPaT Mapraina, kapOdoHaT MapraHIa, OKCalaT MapraHila, THOCYIB(AT HATPHA, METABAHAAT
AMMOHH, THAPOKAPOOHAT HATPHA, XPOMOKATHEBbIE KBACLEI, AMKIMOAMMOHHTIHBIE KBACIIBI,
AMOMOKaJIMeBbIE KBACLILL, MAIAXUT, riaydeposa collb, cynbdar retpaammunmenn (1),
TCTPAXJIOPOLMHKAT aMMOHHS, TekcapoganoxpomMar (111) xamws,
reKCaHUTPOKODANLTAT HATPUSL, XJIOPHI FeKCAAMMHHHHKEN, THAPOKCH] aFOMUHUS, a30THas
KHCJIOTA, CONsiHas KHCJI0Ta, DopHas kucnota, Oypa, nepoxcua bapus, okcna csunua (IV), ioa.



Otuer no padore «Cuures HEOPraHvyeckoro BelwecTBay no/oked Obith ofopmien B

COOTBETCTBHH C NpeajlaracMbiM IAaHOM.

Beenenne. Mcropuueckas cnpaska. O0macTi IpHMEHEHHS BCINCCTBA.

TeopeTuteckas 4acTh.

2.1. CucreMHas xapakTepuCTHKa BELLECTBA

2.2. CnocoObl nonyyeHus BelecTsa (JadopaTopHble U IPOMBbILLUIEHHbIE).

2.3 O0ocHOBaHMe cnOcOoOOB MONYHEHHS, BbIIENEHHS M OUUCTKH (TeopeTHYECKOe,
IKOHOMMHYECKOE H 3KONOTHYECKOE,

JKCMEePHMEHTANBHAS YaCTh.

3.1 Ycnosus GesonacHOro ¥ 3¢Gd)eKTHBHOTO TIPOBEICHUS CHHTE3A.

3.2 Meroauka CHHTE3a.

3.3 Haenrudukauns Bewecrsa.

3.4 Pacder MaccoBOM f0H BbIXOAA BelecTBa. ODOCHOBaHNE BO3MOKHBIX OTEPD.

4. Cnucok MCNONb30BAHHON NHTEPATYPHI.

B xauecTBe IPHUIOKEHHA K OTYCTY BBINONHACTCA 3aJaHHE [0 KapTe-IUIaHy

=

(8]

XapaKTCPUCTHKH CHHTC3HPOBAHHOIO BCIICCTERA!
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- Kapra-nian xapakTepHCTHKH CHHTE3HPOBAHHOTO BELIECTBA
CrpoeHue BewecTea

[lpuBenHTe CTCXMOMETPHUCCKYHO HOPMYIY BEILICCTRA.

Knaccudumnpyiite BelmecTBO MO Pa3IHIHbIM KPHTCPHIM.

Hasosure Bemectso o HoMeHknatype lUPAC u malite TpHBHANBHOS HA3BAHIC.
CocTaBbTe JCKTPOHHBIE (POPMYNIBEI aTOMOB BCEX DJIEMEHTOB, BXOIAIIUX B COCTaB
BCILCCTEA.

H300pasuTe CTPYKTYPHYIO (POPMYITY MOJICKYJIBI HJIH, €CJTH BeLISCTBO HOHHOC, [IPUBSAUTE
CTPYKTYPHBIE (POPMYIIbl HOHOB.

CocraBbTe 2JeKTPOHHYIO AHAMPAMMY MOJIEKYIIbI UKW HOHOB no Metoay BC.
Knaccuduuupyiite Bce CBA3H B MOJIEKYJIE BELLECTBA (110 THITY, MEXAHH3MY 00pa3oBaHms ).
Ha ocHoBe o0wux TeopeTHYECKUX MPEACTABIEHHH OLUEHUTE NMPOUYHOCTD BCEX CBA3EH U
CPABHHTE PE3yJILTATBLI CBOMX PACCYIKAEHHH ¢ TabIMYHLIMUY 3HAYEHUSAMU SHEPIUH CBSI3EI.
Onpenenute 0dLee YUCNO G U T-CBA3EIH B MOJIEKYJe BELIECTBRA.

10. Onpenenure YUCNO HECNAPEHHBIX 3NEKTPOHOB.

11.

Onpenenure TUI THOPHIN3ALKUN OpOUTaNeH LCHTPAILHOTO aTOMa B MOJICKYIIC.

12. Onpenenure THIN KPHCTANIHYECKOH PELIETKH BELIECTBA B TBEPLOM COCTOSHHHU
13. Mcxonst U3 CTPOEHHA BEIIECTBA, OIEHUTE BO3MOXKHOCTL €r0 PACTBOPEHHA B NMOMAPHBLIX H

1.

HCTIOAPHBIX PACTBOPHTCIIAX.

PU3MYCCKUE CBONCTBA
Ha ocHOBaHMH CHIPABOYHBIX JAHHBIX cocTaBbTe Tabnuuy Gpu3ndeckux CBOMCTB BELLECTBa,
B KOTOPOH YKaMXKHTE:
-OpraHoNenTUYECKHE CBOWCTBA - HAJMUKME HIH OTCYTCTBHE 3anaxa, BKYC, [1BET BELIECTBA
MITH €ro pacTBopa;
-TEpMHYECKNE U TEIUIOBLIC CBONMCTBA - TEMIEPATYPhI INIaBJISHHA H KHUIIEHNUS,
arperaTHoe COCTOSIHKUE MPH CTAaHIAPTHHIX YCIOBHIX,

-MeXaHH1YeCKHe CBOHCTBA: XPYIKOCTb (KOBKOCTb), NIACTUYHOCTDL (HEIIACTHYHOCTD)
KPHCTAIUIHYECKOTO BELLECTBA, MNIOTHOCTL BEWECTBA B TPEX ArPEraTHbIX COCTOAHUAX,
-ONTHYECKHE CBONCTRA - MPO3PAYHOCTE WM HENPO3PAYHOCTh, CMOCOOHOCTD MNOMIOATh

CBET B pPa3HbIX AHANA30HAX CMEKTPA, -JETYUYECTh (HENETY4eCTh),
-3JIEKTPOIIPOBOIHOCTE TBEPAOrO BEIECTBRA, €T0 PaciiaBa H pacTBOPOB;



-MarHUTHbIE CBOHCTBA (napa- ¥ 1HaMarHUTHOCTb, (PEPPOMArHUTHOCTD);
-pPacTBOPUMOCTh B MOJIAPHBIX M HEMOMAPHBIX PACTBOPHTENSX,
XHMHUECKHE CBOCTRA

1. HMcnonb3ys 3HaHHA O CTPOEHHH BELLECTBA, IHEPTHH CBA3EH, NPEACKAXKHTE, HACKOIbKO
cTabuibHBIM Oyder BewecTBO NP CTaHIAPTHBIX YCI0BMX, Harpesanud (1o coren °C),
npoxanusauuu (10 Toicad 'C). [Tpu atom e 3adynsre oueHHUTh CTAdMILHOCTL MPOAYKTOB
B peakuuH Tpu BbIOpPaHHbIX BaMH TeMIEparypHbiXx ycnosusx. CocraBbre ypaBHEHHs
BO3MOMKHBIX PEaKLH.

2. PaccuuraiiTe cTeneHH OKHCIEHHUA aTOMOB BCEX J1€MEHTOB, BXOJALIMX B COCTAB BELIECTBA
CocraBbTe cxeMbl JONYCTHMbBIX H3ME@HEHHH CTeNeHeH OKUCIEeHUs 1J15 aTOMa KaJoro
snemMenta. BoisiBuTe, Kakyrd QYHKUMIO - OKMCIMUTENBHYIO MIH BOCCTAHOBHMTENBHYIO -
MOXKET TTPOSIBIATE aTOM KAXKAOTO 3JIEMEHTA BELIEeCTRa.

4. Hcnonb3ya crnpaBoudble gjandble 0 3nadenun sneprum [udbca obpazosanus ouenunre
BO3MOXHOCTb MPAMOrO CHHTE3a B CTAHAAPTHBIX YCIOBUAX,

5. OueHuTe COCTOSIHME BelECTBA B €rQ BOJHOM pacTBope. HanuiuiuTte yparHeHHe
ANEKTPONUTUHECKOR TUCCOLMALMU, €CTH OHA MPOTEKAeT,

6. Hcnonb3ys COpaBOuHblE AdHHBbIE O 3HAYEHUAX OKHUCIHTENbHO-BOCCTAHOBHTELHBIX
MNOTEHIHUANOR, MOADEPUTE OKHCAUTENN W/ UK BOCCTAHOBUTEAN M OLEHHTE BO3MOXKHOCTD
NPOTEeKAHUS OKUCAMTENBHO-BOCCTAHOBHTENLHbLIX peakuuii B pactBope. CocTaBbTe
YPaBHEHUA 3TUX PEAKLUH,

7. CocTaBbTe ypaBHEHUs 3JEKTPONM3a pacniasa W/HIH BOAHOIO pacTBOpa BellecTsa (ecau
OH BO3MOKEH).

7. CocTaBbTe ypaBHEHUs peaklnit, OTPakal X KMCIOTHO -OCHOBHBIE CBONCTRA BELLECTBA
M €ro MOHOB (peaklHM CaMOHOHHU3ALMH, AUCCOLMALIMH NOA AeHCTBMEM PACTBOPUTENS,
B3aUMOAEHCTBHA ¢ OKCUAAMH, THAPOKCHAAME),

8. Hcmone3ysa cxeMy FeHETHHMECKHX CBsI3eH KIacCOB HCOPTaHMYECKUX BEIICCTB U CIIPAaBOYHBIC
JaHHBIC O 3HAUCHMAX »HHepruu I'uddca, »sHTanenHH 00pa30BaHMA, HSHTPOMHU
o0pa3oBaHUs, JCTYUECTH BEINCCTB, OLEGHHTE IUISI IJaHHOTOBCLICCTBA BO3MOXKHOCTB
NPOTEKAHHS BLICOKOTEMIIEPATYPHBIX Peakuuii 0OMeHa ¢ CONsIMU.

9. Hcnonb3yda cnpaBodHble AaHHBIE O NETYHYECTH, PACTBOPUMOCTH, 3HAYEHHAX IHEPIHH
'nb6ca win suTansnuy 006pasoBaHMs FMAPATHPOBAHHBIX MOHOB U BELLECTBA, OLUEHHTE
OCaaNTENbHBIE 1 BLITECHHTENIbHBIE CBOICTBA BELIECTBA U €r0 HOHOB B PAacTBOpax.

10. MoaTeepanTe BO3MOKHOCTD MPOABJIEHHA OCAAWTENIbHBIX H BBITECHUTEJIbHBIX CBOHCTB HA
OCHOBE CIIPABOYHLIX 3HAYEHUH COOTBETCTBYIOLUHMX KOHCTAHT PaBHOBECHS (MOHHOIO
NPOH3BEIEHHS BOIbl, KOHCTAHTbI JIUCCOLUMALMH, NPOU3BEIEHNs PACTBOPUMOCTH).

11. Henonb3yst nanHble O CTPOEHMM BELWECTBA, OUeHUTe CrocoOHOCTb BelWecTBa WM
NPOAYKTOB €ro AMCCOLMALHHN YYaCTBOBATh B PEAKLUUAX PHCOSANHEHHS K OKCHIAM, COJIAM
CocTaBbTe ypaBHEHUs COOTBETCTBYIOLIHX PEeaKLIMIi.

12, Ecnu BBl yCTAHOBUAH, YTO BEECTBO MaJO PACTBOPHMO B BOJE, TO, HCMONL3YsA 3HAYEHHA
NPOU3BEAEHHS PACTBOPUMOCTH H KOHCTAHThI YCTOHUMBOCTH KOMTMIEKCOB, MoadepuTe
peareHT, KOTOPHIil ¢NOcOOeH PACTBOPHTL 3TO BELIECTBO M NMEPEBECTH €ro B yCTOHUUBHI
KOMIJIEKC,

13, TIpuBenuTe ypaBHeHUA cnenU(PUUHbIX 1A JAHHOTO BEIECTRA PEAKLIMIA,

14, TIpuBenuTe ypaBHEHUA peakiMii, Nexallix B OCHOBE NPOMbIINJIEHHBIX U 1abOpaTOPHbBIX
CNOCOOOR MOAYHEHHA BELIECTRA.

15. Ykaxkure Haudonee BaxkHble 0ONACTH NMPHUMEHEHHUS BEIECTBA.

- 3aganna no pazpaboTke 1eMOHCTPALIHOHHOT0 XHMHYECKOT0 IKCIIEPHMEHTA
I'pymne cTyAeHTOB U3 ABYX-TPEX YENOBEK MPEANAraeTcs BhINOAHUTL U MPEJ0CTaABUTh
OTHET MO NOArOTOBKE U BLINOJHEHHIO AEMOHCTPALHOHHOIO JKCIIEPUMEHTA 10 OOHOI 13
IPEAIaraéMbeIX TEM: TEOPHA PACTBOPOB;, TCOPHUS 3ICKTPONIUTHYCCKON TUCCOHALINM, XUMIUHECKOE
PaBHOBECHE, CKOPOCTh XMMHYCCKON PEaKIMH; XHMUA 31EMEHTOB ( KUCIIOPOAHBIC COCIMHCHUS



rajorenoB, a3oT H erg COCAHMHEHHNA, AMOMMHHI U eT0 COCOMHENHA, XPOM H €ro CoOeaHeHs,
MapradHel B ¢ro COCOMHCHHA, JKCJIC30 H CT0 COGI[I/IHCHI/IH)

Kpurepuu oueHHBAHMSA Pe3yJ/ILTATOB 00y4eHHs (PeKOMEHAALHH, OTIpeae s oumue
NponeayYPY OUCHHBAHUSA 324€TA)

B cooreetctBum ¢ TTonoxkennem 0 MpoOBEAEHMH TEKYLIErO KOHTPOMSA YCNEBAEMOCTH U
MPOMEXYTOUHOIt aTTecTali odyqaromuxcea Kyol'Y v ero ¢punuanor — 3a4eThbl BICTABAAOTCA
MO pe3ybTaTaM YCNeHOTO BbIMOMHEHNA CTYACHTAME Ja00paToOpHbIX padoT, HHAUBUAYANBHBIX
3aaHNIT MO CHHTE3aM HeOPraHH4YeCKHUX BELECTB, 3aAaHuil no pa3padoTKe AeMOHCTPALIMOHHOTO
XMMHHYECKOTQ 3KCTMepuMeHTa W pedepaToB B COOTBETCTBUM ¢ KPUTEPUAMH  OLEHOK
NIPEICTABICHHBIX HILKE.

~KPHTCPHH OUCHHUBAHNWA OJIA MMPOBCOCHIA npome}KyTquoﬁ aTTCCTAlluH

Hauvenosanme.
P [MTokasaTerm VCIEOIHOTO BEOIOMHEHHA OTHUSTA, A TAHIA
- 1a00paTopHas padoTa BLIMOMHCHA B MOMHOM 00BCMC C COOMIOACHHCM HCOOXOAMMOH
TOCTEAOBATCTRHOCTH ACHCTBII H MPABH TEXHHEH OC30MACHOCTH.
NaGoparopHas - no naboparopHoii  padore l'lpC,ElCTﬂ.B_jCH OTHCT, COJCIKALINA  HCODXOIHMBIC
]JE!60TH HaﬁjI-O,."[CHPIH H BbIBOJbI. O(I)Op]\'lﬂCHHbIH B COOTBCTCTBHH ¢ VCTAHOBJICHHBIMH
TPCOOBAHHAMU,
- IpH 3ammTe Ja00paTOPHOH PadOTHL MOKA3IHO CBOOOTHOS BIAJCHHE MATSPHATIOM H
TJAHBI IPABHIBHBIE OTBETHL HE MEHEE HeM Ha S0 3aTAHHBIX BOIIPOCOB
- BbI0PAHA PALMQHAIbHAS MCTOAMKA CHHTC3A, OCYILCCTRICH MOA00P NHUMHMCCKHX
Oruct no peaxTHBOB M ODOpPVIOBAHHA. COOMIONSHBI NPABHIA TEXHHEKH  O¢30MACHOCTIH,
HCOPraHHYCCKOMY | mpeACTABICHA KAPTA-IUKH XAPAKTEPHCTHRY CHHTE3HPOBAHHOTO BEIIECTEA H PACUCTHRIC
CHHTC3Y 3a144H
OTer mo - MOACQTOBICHA WHCTPYKTHBHASL KAPTd, YCTAHOBACH NOPSI0K padoThl, MPABUILHO
NoIroTOBKE OTOOPAHBI PEAKTHEEL 000OpPYIOBAHIE, CODPAHEI MPHOOPHL. JKCIEPHMEHT TPOBEIEH ¢
ACMOHCTPAUNOHHOL | yvycTOM NPAaBU TCXHUKH 0C30nacHOCTH. LIC b 3KCNCPUMCHTA JOCTUIHY T
0 IKCNICPUMCHTA
Onpoc, TeeT - MOJTHLIC OTBCThLI HA HE MCHCE ueM 50 % Bonpocos
- B peepare  (I0KIANC)  PACKPBITO  COICPHKAHHC — NIOCTABJICHHBIX  BOIPOCOB,
cHOPMYIHPOBAHLL PC3YALTATHL, BBIBOALI, 0000ILCHHC, NMYHAY TOMKZ 3PCHHA, padoTa
Pefpepar (a0knan) | crpyKTYpHpPOBAHA I O(OPMICHA B COOTBETCTBHH C TPeGOBAHMAMH K O0OBEMY H
othopMIeHIO pehepaTa, HCTONE30BAHBL PEKOMEHIYEMBIS HCTOUHHKH

KputepusiMu OILEHKH MPE3CHTAIIHI COMPOBOKIAKINHNX MIPCACTABICHIE pedepaTor H
HHOIWBUOVANBHBIX 3aJaHUH SIBJSTIOTCA CTPYKTYpa IMpe3cHTannH (CPOpMyITHPOBAHO LENb,
HHpOpPMALIHS H3JIOKEHA IIOJHO M YCTKO, WIIHOCTPALNH VCHIHBAKT 3(PQPEKT BOCIIPHATHS
TEKCTOBOI HacTH MHGOOPMALIHH, CICIaHBI BEIBOMLI), O(hOPMICHHE MPE3CHTALMH (COUHEIT CTHIIb
oopmncHs, GoH coueraeTcss ¢ TEKCTOM M rpadukoi, BCC MapaMeTphl MpH(pTa XOpolmo
MO0OpaHEL, KIFOUYCEHIC CIOBA B TCKCTE BRIACICHBI), 3¢/(heKT mpe3eHTAUHH (0011Iee BICHATICHHS
OT TIPOCMOTpA MPE3CHTAIHH )

OLleHOllele cCpeaAcTBa Ans HMHBAMMACB KW JNHL C OrpPpaHHYCHHBIMH BO3MOMKHOCTAMH
3I00POBBS BRIOHPAKOTCA ¢ YICTOM HX HHIHBHAYAIBHBIX IICHXO(DH3HUECKHX 0COOCHHOCTEI.
— Ipy HCOOXOOIUMOCTH HHBAIHAAM H THLIAM C OTPaHMMEHHBIMH BOSMOKHOCTSAMH 3/IOPOBBS
l'[pe,E[OCTaBJ'[HeTCH JONOJIHUTEIbHOE BpeMH AJIA NOATrOTOBKH OTBETA HA DK3aMEHE,
~ [PH TPOBEIEHHH NPOLEAYPLI OLUEHHBAHUS PE3YALTATOB OOyUeHUst HHBAIMIOB U JIHL C
OrpaHHYEHHBIMU BO3MOKHOCTAMU 30POBbA MPEAYCMATPHBAETCS MCTIONBb30BAHNE TEXHHUECKHX
CpeacTB, H806X0)J,L1Mblx HM B CBA3H ¢ NX HHAWBHAYANMBHBIMH OCO6€HHOCTHM[/I;



— npu HeoOXOIMMOCTH It O0YUaAIOLWKXCH C OrPaHMYEHHbIMH BO3MOMKHOCTSMU 310POBbS
M MHBAIWIOB MpPOLEAYpa OLEHMBAHHMA PE3YJbTaTOB OOYYEHHS MO JMCLUIUIMHE MOXKEeT
MPOBOAMTLCA B HECKOJIBKO 3TAMOB,

IIpouenypa OLEGHHBAHHS PE3YNLTATOB OOVUCHMA HHBAIMIOB M JIHI C OTPAHWYCHHBIMHU
BO3MOYKHOCTSIMH 3IJ0POBBSI II0 THUCLHIUIMHE (MOZYJIIO) HPEAYCMAaTpPHBACT IPEIOCTABICHHE
undpopmaunn B (Qopmax, azanTUPOBAHHBIX K OIPAHUYEHHUAM HX 3H0POBbA W BOCHPUATHS
undopmaumu;

JInst nun ¢ HapyHIeHUAMH 3peHNs;

— B ME4YaTHOI (PopMe YBETHUEHHBIM LIPU(TOM,

— B (popMe 3NMEKTPOHHOTO IOKYMEHTA.

JUist Uil ¢ HapyLICHUAMH CIIyXa:

— B ne4arHoii popme,

— B (popMe IEKTPOHHOIO JOKYMEHTA.

Jlns nuu ¢ HapylIEHUAMH OMOPHO-BUTATENBHOTO ANnapara;

— B neyaTHoil gopwme,

— B (hopMe 3JIEKTPOHHOTO AOKYMEHTA.

JlaHHBII TepeueHb MOKET OBITH KOHKPETH3HPOBaH B 3aBHCHMOCTH OT KOHTHHIGHTa
00yyaroMuXCs.

5. llepeuyeHb yueOHOMH THTEpPATYPbI, HH(POPMAIIHOHHBIX PEeCYPCOB H TEXHOJIOTHH
5.1. YueOnan iureparypa

1. Axmeros, H.C. JlaboparopHblie 1 ceMHHAPCKHE 3aHATH 10 00LIel 1 HeOPraHuIeCKOH XUMHH
[Dnexrponnslit pecypc] : yued. mocodue / H.C. Axmeror, M K. Asuzosa, JLW. bansiruna. —
DnektpoH. naH, — Canxr-TlerepOypr : Jlans, 2014, — 368 ¢, — Pexum noctyna;

https://e lanbook.com/book/50685

2. O0was u Heoprannueckas xumus. Jlaboparopubiii npakTHkyM : yuebnoe rocobue st By308 /
W b. Amukuna [u ap.]. — M. : MU3parensctso Opaiit, 2017. — 477 ¢. — (Cepus : bakanasp.
Axanemudeckuii kypc). — ISBN 978-5-9916-1868-7. — Peskum noctyna : www.biblio-
online.ru/book/BSB1BSAE-05F1-4C85-A9F2-0E9750003EAQ.

3. Ceepanosa, Haranbst Jmurpuesua. O0Las u HeOpraHuyeckas XUMHs: DKCIIEPUMEHTATIbHbIE
3amaud u ynpaxaeHus [ Tekct] : yueOHoe mocodue mas ctyacHTos By30s / H. 1. Ceepmmosa. -
Cankt-TlerepOypr [u ap.] : Jlans, 2013, - 345 ¢. - (YueOHuku s By30B, CnienuanbHas
naureparypa). - ISBN 97858114 148264.

4. Pocun, U. B. O61uag u ucopranmdcckas xumud B 3 7. T. 2. Xumud s-, d- u f- anemenros © yucOHuk qs
axaacmuucckoro Oaxanaspuata / M. B. Pocun, JI. . Tomuna. — M. : Msgarenscto FOpaiit, 2017, —
492 ¢. — (Cepus : bakanasp. Axanemuucckuii kype). — ISBN 978-5-534-02292-6. — Pexum poctyma :
www.biblio-online ni/book/9A9646C6-801A-4B29-A6A9-242FB884445C.

5. Pocun, U, B, O0was u neopranuucckas xumus 8 3 1, T, 3. Xumust p-371eMCHTOB | yucOHHK /151
akajsemuucckoro dakanaspuara / M. B. Pocun, JI. J1. Tomuna, — M. : M3nareascrso KOpaiir, 2017, —
436 ¢. — (Cepus : bakanasp. Axanemuueckuid kype). — ISBN 978-3-534-02294-(). — Pexum pocryna :
www biblio-online. ru/book/6828ED4A-9939-432C-9B4D-E 160E9348D3A.

6. [Mpakrukym no obwel u Heopranndeckoi xumuu [Tekcr] : yuebHoe nocoOue anst cryneHToB
By30B / AmukOepora JLIO. u gp. — M. : BJIAJIOC, 2004. — 319 ¢. : un. — (IlpakTuxkym mist
By30B). — bubnuorp.: ¢. 311. —ISBN 569101143X.: 98.00


https://e.lanbook.com/book/50685
http://www.biblio-
http://online.ru/book/B5BlB5AE-05Fl-4C85-A9F2-0E9750003EA0
http://www.biblio-online.ru/book/9A9646C6-801A-4B29-A6A9-242FB884445C
http://www.biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3A

7. Cy6borunna H.A., leMOHCTPALMOHHBIE OIBITHI 110 HEOPraHUYECKOH XumMuH : yued. nocobue
ms ctyn. seicin. yuel. 3apenenuii / H A, CyS6otuna, B.A. Ancmus, K.O. 3HaMEHKOB | MO
pen. FO.J1. TperbakoBa. — M. : U3natenbcTBO LeHTp « Akaaemus», 2008, — 288 ¢. — ISBN 978-5-
7695-4271-8

Jiist OCBOEHMS AMCLMIUIMHBI MHBAIMAAMH M JIMUAMH C OIPAHMYEHHBIMH BO3MOXKHOCTSMH
3I0POBBS HCTIONB3YIOTCS CIICIHANBHBIC CEPBUCH B 3JICKTPOHHO-0MOIHOTeUHBIX cHcTeMax (DbC),
AOCTYN K KOTOPbIM opraHu3yeT Hayunas Oudnuoteka Kyol'y,

5.2. lleprognueckan JuTepaTrypa

1. Venexu XUMHH - POCCHIICKUI HAYYHBIH KypHA, NyOMHKYIOMUA 0030pHbIE CTAThH MO
aKTyaJIbHBIM IpoOIeMaM XUMHH 1 CMEIKHBIX HayK.

2. XXypHan oOmel XMMHH — OIMH W3 KPYMHEHIIHX POCCHHACKHUX HAYYHBIX JKYPHAJOB,
OTPAXKAIOLIMX OCHOBHBIE HAIPABJIEHUS PA3BUTHS XMMUH, IYOIMKYIOWNi paboTel, MOCBALEHHDBIE
AKTyanbHbIM OOLWMM BONPOCAM XUMHHM U MpodsiemMaM, BO3ZHUKAOLIMM HAa CTbIKE Pa3JIMYHbLIX
pa3fenoB XUMHH, A TAKIKE Ha FPAHHLIAX XMMUH U CMEKHBIX ¢ Hell HayK (MeTannoopraHu4ecKue
COEIMHEHUSA, 3JIEMEHTOOPraHUYeCcKas XHMUS, OPraHHYECKHE U HEOPraHUYEeCKUE KOMILIEKCHI,
MEXaHOXHUMUS, HAHOXUMUSA U T. 1.).

5.3. WHTepHeT-pecypchbl, B TOM MHCI¢ COBPEMEHHbI¢ TpodeccHoHaabHBIE 0a3bl
MAHHBIX H HHPOPMANHOHHBIE CIPABOUHBIE CHCTEMBbI
JJIeKTPOHHO-0HOTHOTeuHbIe cHcTeMBbl (DBC):
1. DBC «FOPAMT» https://urait.ru/
IB5C « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
SbC «BOOK.ruy» https://www.book.ru
IBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHB» https://e.lanbook.com

—_—

U W

[Mpodeccuonanbubie 62361 JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. HauwonanbHas 3nexkTpoHHaa OudnanoTeka (nOCTYn K DAEKTPOHHOI OubOAHOTEKE
nuccepranuii Poccuiickoii rocynapereeHHoi dubmmorexku (PTB) https://rusneb.ru/

Pecypcsl cBo0oanoro gocryna:
1. KubepJlenunka (http:.//cyberleninka.ru/);
2. Hudopmaumonnas cucrema "Enunoe okHo gocrtyna k o0pazosarelibHbiM pecypeam”
http://window.edu.ru/;
3. Enunas konnexuus uudpoBbIX 00pazoBaTenbHbIX pecypcos http:/school-
collection.edu.ru/ .

Co0OcTBeHHBIE IIEKTPOHHBIE 00PA30BaATEIbHbIE H HHPOPMALIHOHHBIE PECyPChI
KyoI'y:
1. Cpena MoayabHOro AuHamuueckoro odydenus http://moodle kubsu.ru
2. basa yueOHbIX MIaHOB, yueDHO-METOHYECKUX KOMIIEKCOB, MyOnukauuii u
koH(pepennuit http:/mschool kubsu.r/
3. DmexTpoHHBIH apxuB qokyMeHTOoB KyOl'Y _http:/docspace kubsu.ru/

6. MeToauueckne yKa3aHHs A5 00Y4AIONIHXCS 0 OCBOCHHIO AHCLHILTHHBI (MOAYJIs1)

MeTogH4ecKkne peKOMEHIAUHH K BbINOJHeHHH HHAHBHAYAJBHBIX 3aJaHHH IO
pazaenam: «Cnoco0bl BblAe/IeHHS M HWACHTHQPHKAUMH NPOAYKTOB peakuuH» (CHHTE3bl


https://urait.ru/
http://www.biblioclub.ru
http://�BOOK.ru�
https://www.book.ru
http://�ZNANIUM.COM�
http://www.znanium.com
https://e.lanbook.com
http://webofscience.com/
http://www.scopus.com/
https://rusneb.ru/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-
http://collection.edu.ru/
http://moodle.kubsu.ru
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HEOPraHMYeCKUX BemecTB), «MeToaMKa H TEeXHMKA AEMOHCTPAIHOHHOTO XHMHYECKOTO
IKCIMEPHMEHTA» (pa3padoTKa 1eMOHCTPALHOHHOI0 XHMHYECKOT 0 KCIIePHMEHTA)

HEJ'Ib — MpOBEPKA OCBOCHUA METOAWKH, MOPOBEACHHA M OpraHusaliid XHMHU4YCCKOro

SKCICPHMCHTA.

Otuer mo padote «CHUHTE3 HEOPTaHHUECKOTO BEIISCTBA» AOJLKCH OBITH O(GOpPMICH B

COOTBETCTBUH C NpeAiaracéMbpIM TUTAHOM.

Bsenenne. Mcropuueckas cripagka. O0nacTi NIpHUMCHCHHS BEIICSCTEA.

Teopernueckas 1acrtb.

2.1. CucreMHas xapakTepuCTHKa BELLECTBA

2.2, CnocoObl moayyeHHs BellecTBa (1ad0OpaTOpHbIE U MPOMBILIIEHHbBIE).

2.3 ObocHOBaHMe CNOCODOR NONYUEHHS, BbIASNEHHS H OYUCTKH (TEOpeTUHECKOE,
3KOHOMHUECKOC H DKONOTHYECKOE.

JKCMEePHMEHTANBHAS YaCTh.

3.1 Ycnoeus Ge3onacHoro v 3pQeKrHBHOrO NpoBeseHusi CHHTE3A.

3.2 Meroauka CHHTE3a.

3.3.UnenTHdukalius BeecTna.

3.4 Pacuer MaccoBOM A0MH BRIXOAA BellecTBa. ODOCHOBAHKUE BO3MOXKHBIX MOTEPD.

4. CIHCOK HCIIONB30BAHHOMN NHUTEPATYPHI.

B xauecTBe IPHUIOXKEHHA K OTYCTY BBINONHACTCA 3aJaHHE [0 KapTe-IUIAHY
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XAPAKTEPHCTHKH CHHTE3HPOBAHHOTO BELLECTBA.
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Kapra-njan xapakTepHCTHKH CHHTeIHPOBAHHOIO BElIECTBA
CtpoeHue BelllecTra

[lpuBenHTe CTCXMOMETPHUCCKYH GOPMYITY BELISCTRA.

Knaccudumnpyiite BelmecTBO MO Pa3IHIHbIM KPHTCPHIM.

Hazosute BewecTBo no Homenknatype [lUPAC u naiite TpuBnanbHOe HA3BaHUE.
Cocrasbre 2JeKTPOHHBIE (POPMYIIBI ATOMOB BCEX HJIEMEHTOB, BXOIALIMX B COCTAB
BELIECTBA.

Hzo0pazuTe cTpYKTYPHYH GOPMYNY MONEKYNbI WK, €CITH BeLIECTBO HOHHOE, MPUBEAUTE
CTPYKTYpPHbIE (GOPMYJIbl HOHOB.

CocTaBbTe 3MeKTPOHHYI) UArpaMMy MOJIEKYbI WM MOHOB Mo MeToay BC,
Knaccuduumpylite Bce CBA3W B MOJEKYJE BELECTBA (M0 THMY, MEXaHU3IMY 00pa3oBaHus ).
Ha ocHoBe 00IUX TEOPEeTUUECKUX MPENCTABAEHUH OLIEHHUTE MPOYHOCTL BCEeX CBaAzell W
CPaBHHUTE PE3YJLTAThl CBOUX PACCYHKACHUI ¢ TADIUYHBIMU 3HAUEHUAMHU FHEPTUN CRsA3eH,
Onpenenute 0dLee YUCNO G U T-CBA3EIH B MOJIEKYJe BELIECTBRA.

OnpenenunTe YnCNO HeCMAPEHHBIX 3NEKTPOHOB.

11. Onpenenvre THn rudpuanzaunu opOUTAIEH LEHTPAIBHOTO ATOMA B MOJIEKYIIE.
12. Onpenenure THIN KPHCTANIHYECKOH PELIETKH BELIECTBA B TBEPLOM COCTOSHHHU

13

1

. Mcxons U3 cTpoeHHs BEIIECTBA, OLIEHHTE BO3MOKHOCTL €r0 PaCTROPEHHS B MOMAPHBIX M

HCTIOJISIPHBIX PACTBOPHUTCIIX.
duzuyeckue crOHCTRA

. Ha ocHOBaHHH CIIpaBOYHBIX JAHHBIX COCTABbTE TAOMHIY (PH3MUECKHX CBOHCTE BCIICCTRA,
B KOTOPOH YKaKHUTE:

-OpraHoNeNnTHYECKHE CBOHCTRA - HAJMYHE HIM OTCYTCTBHE 3aIaxa, BKYC, LIBET BEeLeCTBa
WJIH €ro pacTBopa;

-TEPMUYECKHE U TEMNOBLIE CROHCTBA - TEMMEPATYPHI TIABIEHHUS W KMNEHUS,
arperaTHoe COCTOSIHHE TP CTAHIAPTHHIX YCIOBHAX;

-MEXaHHYECKHE CBOMCTRA: XPYIKOCTE (KOBKOCTD), INMACTHYHOCTE (HETIMACTHYHOCTE )
KPHCTAJIMUECKOIO BELIECTBA, INIOTHOCTE BEUICCTBA B TPEX arperaTHBIX COCTOAHMAX,
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-ONITHYECKHE CBOMCTBA - NPO3PAYHOCTL HJIH HENIPO3PAHHOCTb, CNOCOOHOCTD TIOMIIOATD

CBET B Pa3HbIX HAMA30HAX CMIEKTPA, -NeTYUeCTh (HENETYHECTh);
-3JIEKTPONMPOBOAHOCTE TBEPAOTO BEILECTBA, €70 pacmyiapa i PacTBOPOB;
-MArHUTHBIC CBOMCTRA (Mapa- 1 IHAMarHHTHOCTE, (PepPOMarHUTHOCTE);,
-PacTBOPHMOCTE B MOSIPHBIX H HEMONAPHBIX PACTBOPHUTENAX.

XHMHUeCcKHe CBOMCTBA

Hcnonb3ys 3HaHHSA O CTPOEHHMU BELIECTBA, IHEPIHH CBA3EH, MPEACKAXKUTE, HACKOJBKO
cTadMABHBIM OYAET BellecTBO NPH CTAHAAPTHBIX YCIOBHAX, HarperaHuu (10 coteH °C),
npokanueanuu (10 Thicau °C). TTpu 3Tom He 3abyAbTe OLEHHUTh CTAOMABHOCTh MPOAYKTOR
B PeaKLMH TNpU BbIOPaHHBIX BaMU TeMMepaTypHbiX ycnoBuax. CoCTaBbTe ypaBHEHHsS
BO3MOJKHBIX PCAKIIHIL.
PaccuuTaliTe CTeNCHN OKHCIECHHA ATOMOB BCEX 3JIEMEHTOB, BXOIAIIHX B COCTAB BELIECTBA
CocrapbTe CXEMBI JONYCTUMEIX H3MCHEHHUIT CTCICHEH OKUCICHUS A aToMa KaXKIoTo
sneMeHTa. BuigpHTe, Kakyi (VHKIUK - OKHCIUTEIBHYIO HIH BOCCTAHOBUTCIBHYIO -
MOIKET IPOSIBIIATE aTOM K&XKIOTO 3/IEMEHTa BELICCTBA.
Hcnonesysa cmpaBouHbIe DaHHBEIC O 3HA4YcHHH >Heprun [ ubbca olpasopBaHms OLCHUTE
BO3MOKHOCTE IIPSIMOTO CHHTE3a B CTAHAAPTHBIX YCJIOBHAX.
OueHHTE COCTOSHHE BCUIECTBA B €ro BOAHOM pacTBope. Hamumure ypaBHeHHE
3MCKTPONHUTHICCKON AHCCOLHAHH, €CIH OHA MPOTEKACT.
Henonpsyss COpaBOYHBIC JAHHBIE O 3HAYCHUSIX OKUCIHTEIBHO-BOCCTAHOBUTEIIBHBIX
HNOTCHIHAIOB, TOAOCPUTS OKHUCIUTEIH H/HIIH BOCCTAHOBHTCIH H OLEHHTE BO3MOKHOCTE
IPOTEKAaHUs OKHCIHTCIbHO-BOCCTAaHOBUTENBHBIX peakunuii B pactBope. CocraBbTe
YPABHEHHA ITHX PEAKLHH.
Cocrasbre ypaBHeHHs JIEKTPOJIM3A PACIUIABA W/ MM BOOHOIC PacTBOPA BellecTsa (eciu
OH BO3MOKEH).
CocraBbTe ypaBHEHHs PeaKUUH, OTPANAIOLIHUX KHCIOTHO -OCHOBHbIE CBOHCTBA BELECTBA
H €ro HOHOB (peakuuu CaMOMOHHM3ALHMU, AMCCOUHALMH 1104 NEHCTBUEM PACTBOPHTENS,
B3aHMOJEHCTBHS C OKCHIAMH, FHAPOKCUIAMHU).

. HCI’IOJ’IbSyH CXEMY FrCHECTHUCCKUX CBsA3ell KMaccoB HCOPraHWYCCKKX BCUICCTB M CMTpaBOYHLIC

AAHHblIE © 3HauyeHuax 3Heprun T'uddca, 3HTanbmMM  0Opa30BaHUSA, SHTPOMUU
0Dpa3oBaHMs, NETY4YeCTH BELIECTB, OLEHUTE /N8 JaHHOTOBELIECTBA BO3MOKHOCTD
MNPOTEKAHUS BBICOKOTEMMEPATYPHBIX peakiuil 0OMeHa ¢ COMsAMU,

. I/ICI'IOJ'leYH COpaBOYHBIC NTAHHBIC O JETYHCCTH, PACTBOPUMOCTH, 3HAYCHUAX HHEPTHUH

I'ubOca unu 3HTanbNUN 00pPa30OBAHHA THAPATHPOBAHHBIX HOHOR M BENIECTBA, OIIEHUTE
OCaIHTENBHBIC H BHITCCHHTCIBHEIC CBOMCTBA BEIICCTBA U €TI0 HOHOB B PacTBOpax.
[loaTBepauTe BOSMOKHOCTE MPOABICHHS OCATHTEIBHBIX U BEITCCHUTEIBHBIX CBOMCTB Ha
OCHOBC CIIPABOYHBIX 3HAUCHMI COOTBCTCTBVIOINHX KOHCTAHT PABHOBECHA (HOHHOTO
IPOH3BCACHHS BOIBI, KOHCTAHTBI JUCCOLHALIMH, IPOH3BCACHHS PACTBOPHMOCTH).
Hcmone3ya maHHBIC O CTPOCHHMH BCHICCTBA, OLCHHTC CHOCOOHOCTE BEIISCTBA HITH
IPOOYKTOB €ro JHCCOLHAIMH YYACTBOBATE B PCAKLIMAX MIPHCOCIHHEHUS K OKCHIAM, COJIAM
CocTaBbTE YPaBHCHHS COOTBETCTBYIOLINX PEAKIIHA.

Ecnu BB YCTAHOBIIIH, YTO BELISCTBO MAJIO PACTBOPHMO B BOAC, TO, HCIIONb3YA 3HAY CHHS
IPOU3BCACHHS PAaCTBOPHMOCTH M KOHCTAHTBI YCTOHYHMBOCTH KOMILICKCOB, MOOOCpPHTE
pearcHT, KOTOPBIH CIIOCOOCH PaCTBOPHUTE 3TO BEIICCTBO H MICPEBECTH €r0 B YCTOHUHBHBIN
KOMILICKC.

[lpusennTe ypaBHEHUS COCIUUYHBIX IS JAHHOTO BELISCTBA PEAKIIHIT.

[MpuBeauTe ypaBHEHHS PEAKLMH, JIEKAWMX B OCHOBE NIPOMBILLIEHHbIX W IAG0PATOPHBIX
crocoBOB NoNy4YeHHs BELIECTBA.

Yxaxkure Hanbonee BakHble 00IACTH NPHMEHEHHS BELECTBA.

OcHOBHOIT 3aJauei  XHMHUCCKOTO ACMOHCTPALLHOHHOI'O SKCIICPHMCHTEA  ABJACTCH

3HAKOMCTBO C Bax<HEHLLIMMH METOLAMH XHUMHH, PACKPBITHE CYUHOCTH XUMHYECKHX ﬂBJ’ICHlfIﬁ,



[PHEMOB JKCNEPUMEHTAIBLHON padoTel, o3pakoMieHue ¢ npasunamu 0e30NaCHOCTH TPya B
XHMHYECKOH nabopaTtopHu.

Tpebopane K  JEMOHCTPALlMOHHOMY  BKCMEPUMEHTY:  HAMMSAAHOCThb,  MPOCTOTA,
0e30MacHOCTh, HANCKHOCTh, HEOOXOIUMOCTE OOBSICHCHHS PE3VJIBTATOB, KPAaTKOBPEMEHHOCTE,
yOeOUTCNEHOCTD, SCTCTHYHOCTD, AOCTYNHOCTE IJIS MOHHMAHHS, MPCABAPHTENBHAS IOATOTOBKA
akcnepnmeHTa, 663yKOpI/I3HeHHaH TEXHHKa BBINMOJIHEHHA.

l_[pI/I ]'IpOBe,E[eHHH H TI0ATIrOTOBKE ,ﬂeMOHCTpaLlI/IOHHOFO XUMHYECKOro 3KcnepnmeHTa,
CTYACHT AOJIXKCH MNOKa3aThk BAAACHHNC O6l_l_ll/{MH IKCNEPHUMEHTANIBHEIMK M OPraHH3allHOHHBIMH
YMEHHAMU; 00pallaThes ¢ BellecTBaMu, 000pyloBaHHEM, Ja0OPATOPHLIMU NPHHAATERHOCTAMM
cobupart mpubopel M3 TOTOBLIX AcTalicli, NPaBUJILHO BBIIOJHATE XHMHUYECKHE OIEpalny,
coOMmonaTk MpaBmia OE30MACHOCTH, COONIOAATE YHCTOTY M IHOPSACK Ha padoueM MeECTe,
IKOHOMHO HCNOJIBL30BATL PEAKTHBBI, pacipenensTsh 0043aHHOCTH UPH MPYNnoBoit pabore.

B Ka4eCTBe oT4yeTa npe,unaraeTCH COCTaBpIeHue I/IHCprl\'TI/IBHbIX KapT JIA
NEMOHCTPAlMOHHBIX OMBITOB ¢ YKazaHHeM TpeDOoBaHUi TeXHUKH §e30MacHOCTH MPH BRIMOJHEHUU
onbiTa. [IpH cOCTaRNEHHH UHCTPYKTUBHBIX KapT PEKOMEHAYETCA MPHAEPKHBATHCS CAEAYIONIErO
raHa:

1. IlocTaHOBKA IENH OIBITA (MITH MPOOICMBI KOTOPEIC HYXKHO PCIINTE ),

2. Onwucanne npudOpPoB, B KOTOPOM I[IPOBOAMUTCS OMBLIT, YCJIOBHH B KOTOPBLIX OH

MPOBOANTCS, PEAKTHBOB C YKa3aHWEM HX CBOICTB,;

3. BriBoa u TeopeTHUecKkoe 000CHOBAHHE

YueOHO-METONMYCCKHE MATEPHAIbl OIS CAMOCTOSTCIIBHOH padoThl OOYUAIOIIHXCS H3
YICJIa HHBAJIHAOE H JIUL ¢ OTPaHHICHHBIMH BO3MOKHOCTAMHE 300p0oBbs (OB3) mpenocTapnsaoTes
B popmax, aganTHPOBAHHLIX K ONPAHHHEHHAM MX 340POBbs U BOCIpUATUS nudopManmu:

Ao mun ¢ napylenuaMu 3pedus: B nevatHol Gopme ysennuenneiM wpudptom; B hopme
AMEKTPOHHOTO TOKYMEHTA.

JIna nui ¢ HapynieHUsiMU ¢yxa: B nedatHoil gopme; B PopMe 3JeKTPOHHOTO NOKYMEHTA,

Jotst UL ¢ HAPYLIEHHUSIMH OTIOPHO-ABUTATEIBHOTO amapaTa; B nedatHoi dopme; B hopme
DJNEKTPOHHOTO JOKYMEHTA.

JlaHHBIH MepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBMCHMOCTHM OT KOHTHMHICEHTA
odyHarommxcs,

6.1. Opranmiauns AyJHTOPHOH padoThl.

Mo kypcy npeaycMOTPEeHO NPOBeaeHHE JIEKLUMOHHBIX M NadopaTOPHLIX 3aHATHHA.

I'naBHO 3ana4eli NEKIMOHHBIX 3aHATHI ARNSETCS Nepefada B CTPYKTYPHPOBAHHOMH (opMe
cUCTEMATH3UPOBAaHHON UHPopMauuu donbioro obbema. IlocelieHne M KOHCMEKTHPOBAHME
JMCKLMH CTYACHTaMH OOs3aTCNBHO, TaK KakK CIOCOOCTBYET (POPMUPOBAaHUIO OOMIMX MOAXOIOB U
MIPHHIHUNIOB YCBOCHHS COICP KaHNIs NaHHOM AMCUUITIMHEL, COACHCTBYET aKTHBH3ALMH MBILILICHUS
HAUECJIMBAET HA ,E[EU'leeI‘/JILLIy}O CAMOCTOATEIbHYIO [TO3HABATENILHYIO A€ATENbHOCTD.

B mnpouecce Boinonnenus sabopatopupix pador yrnyOnsores HayuyHO-TEOPeTHYECKHE
3HaHMs, BbIPAOATHIBAKOTCA TpPAKTHYECKUE YMEHMs, OCODEHHO, B mpolecce MOArMOTOBKH U
MpOBENeHUA HEOPraHHYECKUX CHHTE30B H AEMOHCTPALMOHHOMO 3KCTIEPHMEHTA.

BrinoaHeHuo nabopaTopHoii paboTh! IpeaimecTByeT Oecena, KpaTKHil Onpoc CTYICHTOB,
00CY:KIEHHEC OUCKYCCHOHHBIX BOTIPOCOB M3ydacMoii Temel. JlaGopatopHas pa®oTa BKIHOUACT
H3YYUE€HHE METOAWUK TMPOBEOCHHA H TUIAHHPOBAHHE DKCIEPHUMEHTa, OCBOCHHE H3MEPHTENLHBIX
cpencts, o0paboTKY U MHTEPIIPETAUMIO IKCIIEPUMEHTAIBHLIX AanHblx. OTuer no jsadoparopHoii
padoTe MONKeH COMepkaTh, ATy BLIMOJHEHUs pabOThl; HazBaHHe U 1enb paboThl; xoa paboTh,
3aroTOBKM TabAuIl a8 3amOMHEHUsT SKCMePUMEHTANbHBIX JAaHHbIX, HalnaaeMble sBIEHUS,
VPaBHCHHs XHMHMUYCCKHUX pPEaKIMI IPeBpalleHUl, COMPOBOKAAIIIMX HKCIEPUMEHT, CXCMEI
npudopoB; pacueTrl. JIadopaTOpHEIH KYpHAN 3aMOIHACTCS B IIPOLISCCE BEITOMHCHMA padboThL. 1lpu
sawmrTe NadopaTopHoi padoTel CTYIEHT IOUDKEH YMETh OOBACHATL LeJIH, 334441, XOI [TPOBEIEHHS
pa6OTbl, €€ pPEe3yJbTaThbl, COEJaHHBLIE BbLIBOLBLI, a4 TAaKKe OCHOBHLIE W KOHCTPYKTHBHLIE



CnocoOHOCTH HCNOIb3yeMoro o0opynoBaHus. OT4er 10JKEeH NPeAOCTaBIATLCS NPENnouaABATENO
ANS NPOBEPKH B TEYEHUH HENENH MOC/E BLIMOMHEHHs 1ad0paTopHOi padoTh!.

6.2 Opranmiauns npouecca CaMocToATeIbHOH padoThl.

BaykHLIM MyTeM OCBOEHHS CTYIEHTAMH HOBDLIX 3HAHWH, YMEHHI W HABBLIKOB B OCBOEHHH
AMCLUINIMHBI SBIISETCS TeKyLIas M TBOpYeckas npodiieMHO-OPHEHTUPOBAHHAS CAMOCTOSTEbHAS
paboTa, KOTOpas UMeeT LIeNbIO 3aKpenneHHe H yrayOneHue 3HaHui, NOJYYEHHbIX Ha ayAHTOPHbBIX
3aHATHAX, MOHCK W TNPHOOpEeTeHHe HOBBbIX 3HaHWiT U yMeHuii, B camocTosTennHoii padote
3aJI0KEHA BO3MOXKHOCTE CAMOCTOATEIBHOCTH MBIILICHHS, TBOPICCKOH AKTUBHOCTH CTYICHTA.

[1pu opraHu3anyy BHEAYIUTOPHOHM CAMOCTOSITEIEHON PaGOTH HCTIOIB30BAHEI CIICTYIOIINC
ee dopmbl. noaroToBka M Hanucanue pedeparos, noadop M U3YHEHHE JIHUTEPATYPHDLIX
MCTOYHHKOB, 10a00p WILTIOCTPATUBHOIO H ONMUCATEILHOIO MATEPHAIA 110 OTAEIbHLIM Pa3aenam
Kypca B ceTH «MHTepHeT, UHAMBHAYAbHbIE 3a1aHKA.

Pabota Haa pedepatom npennmonaraeT  yrayOMeHHOe  M3ydeHHE, aHalu3 U
CHCTEMATHUCCKOE M3IOKeHHe H30paHHOI npoOieMaTHKH, pPa3HOCTOPOHHIOK OLCHKY, ¢€
comeprkaHne U 3HadeHue. Pediepar gomkeH OBITE HAmMMCAaH HA YPOBHE KPUTHUECKOTO, HAYIHO-
ananurnyeckoro odzopa. Kmouesble nonstus v tepmunbl, 00CyKuaeMble M HCIONL3yeMbIe B
pedepare LOKHBI ObITH TOUHO ONPEAENEHbI, 3AKOHBI TOUHO CHOPMYIIHPOBAHDI, BCE PACCYIKAESHHS
MOMA#HBI BECTUCh B CTHJIE HAYUHOH AMCKYCCHH, OBITh ODOCHOBAHHBIMH, OMUPATLCS Ha (PakThl W
NOTHYECKH CBA3AHHO BECTH K OMpe/eNeHHBIM HAeIM U FHIOTe3aM, pe3yabTaTaM W BhiBoiaM, B
3aKIMFOUCHUH YMECTHO [AaThk KPAaTKOE pes3loMe, HTOTH W BEIBOABI IIPOICIAHHOH padoTHI,
OXapaKTepPU30BaThL HAIPABJICHNA H NICPCICKTUBE! JANBPHCHINNX HCCICIOBAHHIA.

B oceoenny OuCUMIUIMHDI MHBAIHAAMHM H IMLUAMH C OMPAHUYEHHBIMH BO3MOKHOCTAMH
310poBba OOUIbILOE 3HAYeHHE WMeeT HWHAMBHAyanbHas ydueOHas pabora (KOHCYJIbTAUMH) —
AOMOJHHTENLHOE Pa3biCHEeHHe yueOHOro MaTepHana.

WMHanBuayanbHEIE  KOHCYNBTALMM MO  MPEAMETY ABJAKTCA  BaKHBIM  (haKTOpOM,
CHOCOOCTBYIOMMM HHANBHAYAIM3ALNT OOYICHIS 1 YCTAHOBJICHHIO BOCIIUTATCIIBHOTO KOHTAKTA
MeXKIy rpernogaparenem M OOYYaAOWHMMCS HHBAIMAOM MW JIHUOM C  OrPaHHYEHHLIMH
BO3MOKHOCTSIMHU 3710POBbSL.

7. MaTepHAbHO-TEeXHUYEeCKoe ofecneyeHne no JHCUHILTHHE (MOAY.TI0)

HawnvcHOBAHHC CNICUHAIIBHBIX OCHHI.L[CHHOCTI: CICLUHAIbHLIX l_[cpcucnh JHUCH3HOHHOIO
MOMCLICHHH NOMCILCHHH NPOrpPAMMHOr0 00CCIICUCHHAS
YueOHbIe AYIUTOPHH ana | Mebens: yueOHAT MeORIE Microsoft Windows;
TPOBEACHHES 3AHATHH JeKIHoHHOTO | TexHmueckue cpeacTea odyuenua: | Microsoft Office
THma (avauropua 322c¢. 425¢) IKPAH, IPOEKRTOP, KOMIBEOTED
Yuchusie AV IMTOPUH aa | Mcbens: yuchHast McOchb Microsofl Windows;
NPOBCACHHA [PYMNOBLIX H | TexHuucckue cpeacrea obyuchust: | Microsofl Office
HHAMBHAYANBHLIX  KOHCYJLTALME, | 3KpaH, NPOCKTOP. KOMOLIOTCP
TCKYIUCTO KOHTPONS n
MIPOMCHKYTOUHOH arTeCTaUMH
(ayautopus 431¢)
YueOHBIE AV IHTOPHH ana | Mebens: yaedHad MedeTE
MPOBEACHEA SaEATHH | TexHEYeCKHE CpeICTBa OOVUCHIA:!
TadopatopHoro THIA. JIabopaTtopna | mepeHOCHOE MY IbTHMETIITHOS
HCOPTAHHYECKOH  XuMHH  (avd. | oDopyIoBaHIE (HOVTOVEL
4390) TIPOSKTOP)
O00py I0BAHHE:
CIeIMA TH3HPOBAHHAS
madopaTopEAA  MedeIs  (CTOTHL
CTVIbf, IORA(EL I1 PEAKTHBOB H
000pY TOBAHIA BRIT/KHEIE
IKAdBI).  CPeIcTBA  MOMKAPHOH
0C30MACHOCTH M OKA3aHUs MCPBOE
MCAHUMHCKOMN NOMOILH,




NHMCUKCKAS MoCy.aa H
o8opYI0BAHUC, BCCHI
TCNHONHMHWUCCKHC, 2ICKTPHUCCKHC
MUIMTKM,  HA0Opbl  XMMHYCCKOH
noCY bl M PCAKTHBOB, BOJSIHbIC
Oaun, BAKYYMHbBIC HACOCHL,
TCPMOMCTPbI, MACHHTHBIC MCIIATKH
C MOA0rPCBOM MM-135H
«Taracp», pH-McTp «3xencpr-001-
3.04». cnekrpodoromerp B-1100
IKOBbLIO, 1a00paTOPHBIH
ucrouHuk nuranus [1POOKUAI B5-
TU1IM, BCCbl  AHAJIATHUCCKHC
Adventurer Pro AVI114C

KypcoBas padota He IpeIyCMOTPEHA YUCOHBIM IIAHOM.

YueOHBIE AVIUTOPUA i |
KVPCOBOTO MPOSKTHPOBAHILA
{BBIIOTHEHHSA KYPCOBEIX padoT)

Hus camocroarensHoil  padorel  oOy4aroWwuXcs  NMPeaycMOTPeHbl  [OMELLEHHS,
YKOMIUIEKTOBAHHbBIE CNELHANM3HPOBAHHONH Mebeblo, OCHALLEeHHbIE KOMITBIOTEPHOH TEXHHKOH C
BO3MOKHOCTBIO MOAKIIOueHHsd K cerd «lnrepner» u obecneuenneM nocryna B 3IEKTPOHHYIO

HHPOPMALIMOHHO-0DPA30BATENbHYH) CPEAY YHUBEPCHTETA.

HauMCHOBAHKME MOMCILICHHH [1LT5I
CaMOCTOATCIbHOH paboTh
00VYHAKOLIANCS

OCHALICHHOCTD NOMCIICHHH 07151
CAMOCTOATCIIBHOH padoTh
00V YA XTI

llepcucHb THUCHHOHHOTO
NPOrpaAMMHOrQ 00CCIICUCHHS

IToMemeHue AT CAMOCTOATE IBHOH
PAGOTHI OOVHAROIIIXCA (MHTAIHHBIH
sa.1 Hayunol dmbmmorerar)

Mebens: vacdHAd MeOSTE
KoMmiekr cHenmHANMH3HPOBAHHOH
MeOeIm: KOMIBIOTEPHBIE CTOTHL
O00pY I0BAHEE: KOMITBOTEPHASL
TCNHHKA € NOAKTHUMCHUCM K
HHQOPMALIHOHHO-
KOMMYHEHKALTHOHHOH
«HMETEpHESTY H  JOCTYIOM B
IKRKIPOHEYK)  HHOOPMATHOHHO-
00pa30BATEIBHYVIO cpeny
Oo0pasoBATCIPHOH  OPTAHMAINH,
BEO-KAMEPHL. KOMMYHHKALMOHHOS
00OpYIOBAHEE. OO0CCICUHBAIOIESS
JOCTYD Kk CETH  HHTEPHET
(rmpoBoaHOE COEIHHEHHE "
OCCMpoOBOAHOC  COCAMHCHHC MO
TexHomoruu Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office

[loMcWICHWE O CAMOCTOSTC.IBHOM
padoThI OOV UAKLHXCS (ay A,
431C)

MeBenb: yuehHasn Mehelb
KOMIUICKT  CNICUHANH3HPOBAHHOM
MCOCITH, KOMITBEOTCPHBIC CTOJIBI
O0opy a0BaHKC: KOMITBHITCPHAS
TCXHHKA C [OJKIHUCHHCM K
HH(OPMALHOHHO-
KOMMYHHKALHOHHOH
«MuTCpHCT® M JOCTYNOM B
IICKTPOHHYK)  HH(POPMALHMOHHO-
0Dpaz0BATCIBHY D cpeny
00pazoBaTCILHOH  OPraHU3aLMK,
BEO-KAMEPEL.  KOMMYHHKALHOHHOS
00OpYIOBAHEE. OO0CCICUHBAIOIESS
JOCTYD K CeTH  HHTCPHET
(IIpoBOIHOE COETHHEHHE H
OeCIpOBOTHOS  COCIMHEHHE IO
TeXHOTOrHH Wi-Fi)

CCTH

Microsoll Windows:
Microsoft Office




