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1 Hean v 3282494 U3yYeHHUS JUCLHUILIUHDI.
1.1 e ocBOEHHUsI AMCHMILIHHBI.

dopMupoBaHHE Ha OCHOBE TOJYYEHHBIX (PYHIAMEHTAIbHBIX 3HAHUHA MPAKTHYECKUX
YMEHUH U HaBBIKOB B [IOCTAHOBKE U peAIN3aLui XUMUYECKOr0 SKCIIEPUMEHTA.

1.2 3agayn AMCUMILIHHDI.

- PacKphITh U 0OOCHOBATH POJIb SKCIIEPHMEHTA B U3yUEHUH XUMHUYECKIX AUCIUILINH;

- OCBOMTb HaBBIKH OOpaIIeHus ¢ JadOpaToOpHbIM O0OPYAOBAaHHEM M OCHOBHBIE MPaBUIIA
0 Ge30macHOM OOpaIleHNH C PA3INYHBIMH BEIIECTBAM,

- copMHpOBaTE yMEHHE ONPEAENSTH LENb MPAKTHYECKOH padoThl, IJIAHUPOBATH
XUMHYECKHUI SKCIIEPUMEHT HAa OCHOBE 3HAHHUH (PU3NIECKUX H XMMHYECKHX CBOHCTB BEIIECTB,;

- OCBOUTH U MPUMEHATb OCHOBHbIE METOAMKH BBINEJICHUS, OYUCTKH M UACHTU(DHUKALIIN
BEILECTB,;

- chopMupoBaTh HABBIKH CaMOCTOATENBHOH paboThl M yMEHHE CaMOCTOSITEIBHO
NPUMEHSTh, TOMNOJHATh U CUCTEMAaTU3UPOBATh MOJYYECHHbIC 3HAHMS IJIsI MOACIHPOBAHHSA H
peann3a XMMUYeCKOT0 SKCIIEPHUMEHTA;

- pa3BUTh CHOCOOHOCTH K TBOPUYECTBY, B TOM 4YHCIE€ K MNPUKIATHOH U HAy4HO-
HCCIIETOBATEIbCKON NEeATENbHOCTH.

1.3 MecTo AuCUHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NPOrpaMmbl.

HucumruimHa «lIpakTika XMMHUYECKOrO 3KCIEPHUMEHTa» OTHOCHTCS K 00s3aTeIbHON
gyactu baoka 1 «Jucuurmmnel (Momynm)» yueOHoro rmmana. (b1.0.18) ocHoBHOH
oOpa3oBaTeNlbHON MpPOrpaMMbl BBICIIErO oOOpa3oBaHusi mo HampasieHuro 04.03.01 Xwumwus
(mpoune XuMudeckas SKCIepTH3a U SKOJOTHUYECKasi 0€30MacHOCTb).

JUis  yCIemHOro OCBOEHMS JUCHMIUIMHBI HEOOXOOUMBI 3HAHUST M YMEHHs,
copMHpOBaHHBIE B XOAE€ HW3yUEHHUs UCLUIUIMH. HEOPTaHWYeCKas XUMHs, HUCTOpUS H
METOMIOJIOTUSL XUMHUH.

BrapeHue TeXHUKON XUMUYECKOTO 3KCIIEPUMEHTA MOKET OBITh IIMPOKO HCIOIB30BAHO
B OKCIIEPUMEHTAIbHON U MPHUKJIATHON XUMUH U SBIISIETCS HEOThEMIIEMOH YaCThIO COBPEMEHHOTO
€CTeCTBEHHO-HayuHOro obpasoBanus. [IpakTrka XUMHYECKOTO 3KCIIEPHUMEHTA TECHO CBsI3aHa C
OUCIMIUIMHAMH.  QHAJUTHYECKAas XHUMHs, OpraHudeckas XuMus, (U3H4YecKas XHUMHUs,
MPUKJIATHON XUMHYECKHUI aHAIN3 U JIP.

1.4 IlepeyeHp NJAHMPYeMBIX PpPe3yJabTATOB O0Oy4YeHHs] 1O JUCUHMILIHHE,
COOTHECEHHbIX € IUIAHHPYeMbIMH  pe3yJbTATAMH OCBOEHHsI 00pa3oBaTe/bHOMH
NPOrpamMmBbl.

Uzyuenune naHHOH y4eOHON AMCLIUIUIMHBI HAITPABIEHO HA (OPMUPOBAHUE Y
obyuaromuxcs obmenpodeccrnonanbubx komnerennnii (OI1K):

OIIK-2 — cioco0OeH MpoBOIUTE ¢ COOMIOIEHHEM HOPM TEXHUKH 0€30MacHOCTH
XUMHYECKHUI SKCIIEPUMEHT, BKIIFOUAsl CHHTE3, AaHAIIN3;, N3yYEHUE CTPYKTYPbI U CBOWCTB
BEIIIECTB M MAaTEPHAJIOB, UCCIIEIOBAHIE MTPOLIECCOB C UX yUACTHEM.



Ne Koa 1 HauMmeHoBaHWe NHANKATOPbI JOCTVXKEHNSI KOMTETEHLIUIA

mn.m. KOMMETEHLUM 3HaeT ymeeT Bnageet

1 OlNK-2 - cnocobeH NpoBOANTL C  OCHOBHbIE obpawaTbCsl C TEXHUKON n
COONOAEHMEM HOPM TEXHUKM  METO[bl M nabopaTopHbIM  METOAMKOM
6esonacHoCcTK XUMUYECKUA  mpaBuna obopyfoBaHMe  XMMWYECKOro
9KCMEPUMEHT, BK/OYAA CUHTE3, paboThl B M N 3KCNepvMeHTa,
aHann3; M3yyeHue CTPYKTYpbl U XMMUYECKOM peakTBamu; 060CHOBaHWeM
CBOWCTB BELLECTB W MaTepuanos, nabopatopun;  CTaBWUTb LiESIM U KOPPEKTHOCTU
nccnefoBaHMe MNPOLECCOB C MX  MaTepvanbl U 3adayn ero
yyactnem npuUcnocobsieH  XUMUYECKOrOo NPUMeHeHNA

nma B TeXHWKe JKCnepumeHTa, AnAd
XUMNYECKOI 0 OCYLLECTBNIATb LOOCTMXKEeHUA

3KCMEepUMeHTa; €ro N NOCTaB/EHHOW
CTaHfapTHble aHa/M3MpoBaTb  Lienn.
METOAVKM MONyYeHHble

MoNyYyeHUs 1 pesynbTaThbl.

nccneoBaHNs

CBOWCTB

BELLECTB n

maTepuanos.

2. CTpyKTypa v cogepxaHune ANCUNNAnHbI.

2.1 PacnpegeneHuve TPyLOEMKOCTU AUCLUN/INHBI MO BUAaM paboT.

Ob6uwaa TpyaoEMKOCTb AUCUMNAUHBI - cocTaBnsieT 3 3ad.ed. (108 uvacoB), wux
pacnpeieneHve no BmaamMm paboT nNpeacTaBeHo B Tabnuue

Bupg yyebHol paboThl Bcero CemecTpbl
yacoB (vachbl)
2
KoHTakTHasa paboTa, B TOM 4ucChe:
AYANTOPHbIe 3aHATUS (BCErO0): 76 76 - - -
3aHATUSA NEKLMOHHOIOo ThMna 18 18
NabopatopHble 3aHATUA 58 58

3aHATNA CEMUMHAPCKOro Tu1Ma (CeMmHapbl,
MPaKTUYECKUNE 3aHATNSA)

MHaa KoHTakTHas paboTa: 2,2 2,2 - - -

KoHTposnb camocTosTenbHon paboTsl (KCP) 2 2

MpomexxyTouHasa attectaums (MKP) 0,2 0,2

CamocTtoATeNnbHasa paboTa, B TOM vucne: 29,8 29,8 - - -

KypcoBas paboTa - -

MpopaboTKa y4ebHOro (TEOPETUYECKOro) MaTepuana, 4 4

BbInonHeHVe HAMBMAYaNbHbIX 3a4aHniA (NOAroTOBKa

OTYETOB, NpPe3eHTaLMin, AEMOHCTPALMOHHOIO 17,8 17,8

3KCMepMMeHTa)

Pedepar 4 4

MoAroToBKa K 1abopaToOPHbLIM 3aHATUAM U TeKyLLEMY 4 4

KOHTPO/IO

KoHTpoNb: - -

lNoAroToBKa K 3K3ameHy - -

O6wan TpyLoeMKOCTb yac. 108 108 - - -
B TOM 4HMCJ/ie KOHTaKTHasa 78.2 78.2 ) ) )
pa6oTa



3ad.eq 3 3

2.2 CTpyKTypa AUCUUMNNUHBI:
PacnpefeneHue B1aoB y4e6HO paboTbl U UX TPYLOEMKOCTHY MO pazaenam ANCLUNINHBI.
Pa3genbl (TeMbl) AMCLUUMNNHDI, U3yYaeMble BO 2 CEMECTpe

KonnuectBo YacoB

BHeayauto
No HavmeHoBaHue pa3zgenos (Tem) Ay,qmopHaﬂ pH)E/iﬂ
Bcero paboTa
paboTa
n o ns P CPC
1 2 3 4 5 6 8
BBegeHne. HayuHbI 3KCMEPUMEHT W ero pofb B
M3YYEHNUN  XMMUYECKUX  OUCUMMNIMH.  TexHuka
1  6esonacHocTM  npu  pabote B Xummyeckonm 14 8 - 2 5
nabopaTtopun, MaTepuaibl U NPUCMOCO6EHNS B
TEXHWKe NabopaTopHOro aKCrepuMeHTa.
2. Xumunyeckasa rnocyja. 10 2 - 4 2
OCHOBHble  MpueMbl  paboTbl B XMMMWYECKOM
nabopartopuu:
4.1 Becbl 1 B3BELUNBAHNS;
4.2 NlamepeHne o6bema 1 NI0THOCTU BELLECTBA;
3 4.3 N3mepeHne TeMnepaTypbl U ee perynMpoBaHuns; % 4 ) 18 4
4.4 HarpeBaHune 1 oXnaxKaeHue;
4.5 PaboTa Cc TBepAbIMUX BELLIECTBAMUA;
4.6 TexHMKa paboT CO CMECAMU TBEPAbIX W XMAKUX
BELLeCTB M UX pacTBopamu;
4.7 JKCrnepuUMEHTHI C rasamu
4 Cnocobbl BblAeneHns U MAeHTUUKaUMS NPOAYKTOB 378 2 ) 24 18
peakumm
5 MeToguka 7 TEXHUKA  AEMOHCTPAUMOHHOTO 1o o i 10 6
XMMUYECKOro 3KCrnepumMeHTa
VToro nopasgenam gucuuninHbl 1%5’ 18 - 58 29,8
KoHTponb camocTosTesibHon paboTa (KCP) 2
MpomexxyTouHas attectaums (MKP) 0,2
MMoAroToBKa K TEKYLLEMY KOHTPOO
O6wwas TpyA0EMKOCTb N0 ANCUUNINHE 108

MpumveyvaHue: J1 - nekumun, M3 - npakTUyeckue 3aHATUA / ceMuHapbl, JIP - nabopaTopHble
3aHsTUA, CPC - camocTosATe/lbHas paboTa CTyeHTa



2.3 CogepxxaHue pasfenos (Tem) gUCLUNNINHBI:
2.3.1 3aHATUA NeKUMNOHHOro Tuna.

HanmeHoBaHWe dopma TekyLLero
CopepxaHue pasgena (Tembl)
pasgena (Tembl) KOHTpONA
1 2 3 4
1 BsepeHue. HayuHblli O6lwime  npasuia  pabotbl B XMMUYECKOW YCTHbIl

2. 9KCMepUMEHT W ero nabopatopun. TexHuKa 6e3onacHocTw. [epsas KOHTPO/b
PO/lb B M3YYEHWUM MOMOLLbL MNPU OXKOrax, OTPaB/eHMsIX, Mope3ax.

XUMUYECKMX MpaBuna noBefeHVs Mpu  noxape. Hay4yHbIN

ANCLUNANH. 9KCNEepUMEHT U ero ponb B  MO3HAHWUW.

TexHuka XapakTepucTnka HayyHOro 3KCNepumeHTa, ero

6e30MacHOCTM  Mnpu OT/MYMe OT  HabnloaeHus; MeCcTo U pofib

pabote B 9KCMEPVMEHTA B SIOTMYECKOMN Liernoyke Mo3HaHus:

XUMUYECKOM (haKTbI-rMNOTe3a-3KCrneprMeHT-3aKOH-Te0pUS

nabopaTopuu. Crekno. Kepamuka, KepMmeTbl, rpagut u acbecT.

Martepuasbl n MonnmepHble MaTepuanbl. Metanbl. MaTtepnansl

npucrnocobnieHns B ANA (UNbTpoBaHUA. Pe3nHa Kayyyku. CMasku,

TEXHUKEe 3amasku 1 ynnoTHALWme cpeactsa. Boga. PTyTh.

nabopaTopHoro MOHTa@XHble  MPUCMNOCOB/EHNS,  KpPeneXHble

3KCMnepuMeHTa. n3genus.

3 XMMUYecKne CTakaHbl, KONIOGbl W PeTopTbl. YCTHbIIA

Konokona, Konnakw, CKASHKW U NPOBUPKW. KOHTPO/1b,
[NpomMbIBasIKK, 3KCUKATOpbl W cocyabl [broapa. OT4et no
KpaHbl, 3a2XuMbl, KfianaHbl, 3aTBOPbl W Kanje nabopaTopHOMN

XvMunyeckas ynosutenn.  CW(OHbI,  MepexofHble  TPYOKu, paboTe

nocyga. AUIOHXKM,  WANDbI,  CTEKNAHHble TPYOKM W

Kanunnapbl. JenurenbHble 1 KanefbHble BOPOHKW.
AMNynbl U 6HOKCbl.  X0NoAUNbHUKN.  CTYNKw,
yallku, TUrAK, NOAOYKM M Wwnatenn. Oumnctka u
CYLLIKa XMMWUYECKOW Mocyapl.

4. OCHOBHble MpWEMBI YCTHbIIA
paboTbl B KOHTPO/b,
XUMUYECKO B3BelumBaHue. TexHOXnMnYeckne BECb!. OTyet no
nabopatopuu: AHanNTNYECKME BECHI. nabopaTopHo
41 Bechl " paboTe
B3BeLLMBaHWS;

MepHble  UWAMHAPbLI,  MEpPHble  KOMbbl U
4.2 i3mepeHne NUKHOMETPLI.  [uneTkn. BrOpeTKn  npoBepkKa
o6bemMa 1 NAOTHOCTM MepHOM  nocyabl.  OnpefeneHne  MAOTHOCTY
BELLeCTBa,; XUAKUX 1 TBEPLAbIX BELLECTB.
4.3 M3mepeHmne PTyTHbIe TEpMOMETpPbLI. Tepmonapbl. TepMocTaThbl.
TemnepaTypbl 1 ee baHWn. [a30Bble ropenku. NeKTpUYecKue nianTKu,
perynupoBaHus; KonboHarpesaresnu. CywmnbHble LUKabI.
4.4 HarpeBaHue u MydenbHble wWKagbl. CpeactBa U npubopbl Ans
OX/TKAEHNE,; oxnaxaeHus. Tennovsonayus.



45 Pabora
TBepI[bIMI/I
BEIIECTBAMH,

C

HSMGJ'IBLIGHI/IGJ BBICYIIIMBAHHUE W TMPOKAJIHNBAHUEC

MOPOILKOB. Bosronka. Onpenenenue
TEMIIEPATYPHI IIJIABJICHUS.
Perynuposanue pacxozna SKUJKOCTH.

IlepexaunBaHue XUAKOCTU. [JUCTHILIALIMOHHBIE U
OUCTPAKLMOHHBIE METOJAbl OUYHMCTKH BELIECTB.

4.6 Texuumka paboT
CO CMECAMM TBEPABIX
U JKUJKHUX BEHICCTB U
UX pacTBOpPaMHU,;

Ileperonka >KHIKOCTEH. OKCTPaKLUUs — METON
OUHCTKHU U pasdeneHus HEOPraHUYECKUX
COeIMHEHUH. Kunkocrnas DKCTPaKLUsL.

Omnpenenenue TemnepaTryp KUIEHMs *XUIKOCTEH.
XpaHeHHE KUOKOCTEH.

PactBopenue, nepememinBanue. Brinapusanue u
KOHLIEHTPUPOBaHNUE PacTBOPOB.

Bemectso u ero uucrora. Homenknarypa u
KJIaCCU(UKALIUS XUMIUYECKUX BEIIECTB 110 COCTABY
u crenenu 4uctoTel. llomsatne npumecen,
3arpsi3HUTENIeH, BPEIHBIX BELIECTB.
DU3NKO-XUMUYECKHE OCHOBBI OUHCTKH BELIECTB.
Knaccupukamms wu  obmas  xapakTepHCTHKA
METOJIOB OUHCTKU BELIECTB. XUMUYECKUE METOIbI
pasaeneHuss CMecel M OYUCTKH, OCHOBAHHBIE Ha
pa3iauuusAx B CBONCTBAX OCHOBHOIO BElIECTBA U
MPUMECH.
Meronbl  KpUCTAUIM3ALMU W OCAXKACHUS U3
pactBopoB.  Ilepekpucrammsauus.  Iddexr
BoicasiuBaHus.  ®@unbtpoBanue. I[IpombiBanue
ocanka. Beicymnsanue.

4.7 DxcriepUMEHTBHI C
razamu

IIpubopbl nns monmydenuss ra3zoB. Ouuctka u
OCYIIKA ra3oB. XpaHEHUE ra3os.

CrocoOwr CuHTE3bl HEOPTraHMYECKUX BEIIECTB. [TucemeHnHbII
BBIICJICHUS 51 OTYET IO
UICHTU(D UKLV HUHAUBUAYAJIbHBIM
MPOAYKTOB PEAKLIUH 3a0aHUSIM
Meroauka u|/leMOHCTpaUMOHHBIM XUMHUYECKUI skcnepuMeHt| Iloaroroska u
TEXHUKA KaK cneunpuaeckuii METON O0y4eHHs.| NEeMOHCTpALUs
JE€MOHCTPAaLIMOHHOIO|JleMOHCTPALIMOHHBIN 3KCIIEPUMEHT — HCTOYHMK| BKCIEPUMEHTA
XUMHYECKOTO npuoOpeTaeMbIX CTYyJE€HTOM 3HAHUH, HABBIKOB H

DKCIIEPUMEHTA YMEHHI.

2.3.2 3aHATHS CEMHHAPCKOIO THMA.

CeMuHapckue 3aHATUS — HE IPEAYCMOTPEHBI




2.3.3 JlabopaTopHble 3aHATUS.

dopma TekyLLero
KOHTPO/IA
3 4
O6wwe npaBuna pabotbl. TexHuka GesonacHocTW. OkasaHue 3awmTta JIP
nepBo MeNLNHCKOM MOMOLLWA. JNabopaTopHoe
obopyoBaHMe, MaTepuanbl U NPMCNocobneHns. XuMmyeckas
nocyfa, XMMUYeCKMe peakTUBbl M Npasuia paboTbl C HAMMW.
PaboTa co CTeKNOM. MbITbe U CyLLKa XMMUYECKOW NOCy/p!.

HanmeHoBaHMe NabopaTopHbIX PaboT

3awmra JIP
lMpoBefeHVe XMMMUYECKOro 3KcrnepumeHTa (B3BeLLMBaHME,

n3MepeHne o6bema M MAOTHOCTU XMAKOCTU, MPUrOTOB/IEHNE
pacTBOPOB, MPUEMbl HarpeBaHWUs W OXNKAEHUS, MoL6op M
CBep/ieHne NpPobok, c6opka NprMoopoB).

3awmTa 1P

OuncTka BewecTB  (nepekpuctanamsauyus,  cybnnmayus,
MeperoHkKa, 3KCTpaKLms)

O6uwme npuembl paboTbl C rasoobpasHbIMU  BeLLecTBaMu
(nonyyeHwue, XxpaHeHne, COBUPaHME, OUNCTKA)

Bblgenenne v MAEHTU(NKALNA HEOPraHNYeCKUX COeaUHEeHWA 3alimTa IP.
(dbnnbTpoBaHMe, BbICYLUMBaHWeE, OnpefeneHne TemnepaTtypbl MCbMEHHBI OTHeT
KANEHWs, NaBNeHns, MJOTHOCTM XXWAKOCTKW, OnpefeneHue no CUHTE3aM
KayeCTBEHHOr0 COCTaBa MaslaxuTa) HeopraHM4yeckmx
MocnepoBaTenbHble MPEBPALLEHNS XUMUYECKUX COeAMHEHWIA BELLECTB.
(coeomnHeHwnin Kanbupmsa, meam (I1), cauHua (11)) BusyanbHas
CUHTEe3bl HEOPraHUYeCKMX BELLECTB OLeHKa YMEeHUn u
HaBbIKOB
npoBeAeHNs
XUMUYECKOro
3KCMeprMeHTa
Pa3paboTKa AeMOHCTPALMOHHOI0 XUMUYECKOr0 3KCnepumMeHTa MUCbMeHHbIA 0TYeT
Mo XMMWUW 3/1IEMEHTOB no MOAroTOBKe
[LeMOHCTPaLMOHHOT
0  3KCMepumeHTa.
BusyanbHas
OLEHKa YMEHUIA W
HaBbIKOB
npoBeseHus
XMMUYECKOT O
JKCMepuMeHTa

3awmta nabopatopHoi paboTsl (J1P), BbINOHEHME KypcoBOro npoekTuposaHus (KIM), Kypcosoii
paboTbl (KP), pacueTHo-rpaduyeckoro 3agaHua (PI3), HanucaHue pedepata (P), acce (9),
konnoksuym (K), tectuposanue (T) n 1.4.



2.3.4 TlpumepHas TemaTMKa KypcoBbIX paboT
KypcoBble paboTbl - He NPeayCMOTPEHI.

2.4 MepeyeHb y4ebHO-METOANYECKOTO 06ecrneyeHns ANA CaMOCTOATE/IbHOM paboThl
oby4aroLwmnxcs no AUCLUNINHE.

MepeyeHb Y4e6HO-METOANUYECKOTO 06ecreUeHNs

No Bug CPC ANCUUTNINHBI NO BbINO/IHEHNIO CaMOCTOSITENbHOM

paboThbl
1 2 3
1 TeopeTnyeckas MeToanyeckne pekoMeHZauuMM K OpraHusauuu
CamornoAroToBka ayAuUTOPHOW W BHeayAMTOPHOMW (CaMOCTOSATENIbHOM)
2 T[loproToBka K JIP paboTbl CTY[EHTOB. MeTOoAMYeCKMe YykasaHua /
3 Pedpepar coct. T.IN. CropoxeHko, T.b. T[lounHok, A.B.
4  PaspaboTka Becnanos, H.B. J/lo3a - KpacHogap: Ky6aHckuii roc.

VHAVBUAYaNbHBIX  3a4aHuii YH-T, 2018. 89c
(cuHTe3bl  HeopraHudeckux PocuH W.B. Xumus. YUeGHUK U 3afjadqHuK: ans
BELleCTB, MOAroToBKa v NpuKnagHoro Gakanaspuata / W.B. PocuH, J1.[4.

BbINO/IHEHME TomuHa, C.H. ConosbeB. - M. : M3gatenscTso
QIEMOHCTPALMOHHOIO FOpant, 2018. - 420 c. - (Cepusa: bakanasp.
3KCMepUMeHTa) MprknagHoii Kype)

Cy660oTnHa H.A., [1leMOHCTpaLNOHHbIE OfbITbl MO
HeopraHN4ecKo Xumuu : yyebd. nocobue ans CTya.
BbiCLL. yueb. 3aBefeHuin / H.A. Cy66otuHa, B.A.
AnewnH, K.O. 3HameHkoB ; nog ped. HO.A.
TpetbskoBa. - M. : M3matenbCKuii  LEHTP
«AKagemus», 2008. - 288 c.

MeTognyeckne peKOMeHAauun K BbINOSHEHUIO WHAUBUAYaNbHbIX 3afaHWii no
pasgenam: «Cnocobbl Bblfe/IeHUA U NAEHTU(UKALUN NPOLYKTOB peakuun» (CUHTESbI
HeopraHM4yeckmnx BewecTB), «MeToAMKa U TeXHUKA LEMOHCTPALWUOHHON0 XMMWYECKOro
aKcrnepumMeHTa» (pa3paboTKa LJeEMOHCTPALMOHHOIO XMMMUYECKOT0 3KCNEPUMeHTa)

Llenb - npoBepka OCBOEHMS METOAMKMW, MNPOBEAEHUA W OopraHu3auuv XMMUYECKOro
JKCNepuMeHTa.

OtyeT no paboTe «CUHTE3 HEOPraHMYeCKOro BeLLecTBa» [AO/KEH OblTb OPOPMIIEH B
COOTBETCTBUW C Nnpeanaraembim rjaaHoOM.

1 BsegeHue. VicTopnyeckas cnpaBka. O61acTv NPUMEHEHNS BELLECTBA.
2. TeopeTunyeckas 4acTb.
2.1. CucteMHasa xapakTepuCcTMKa BeLLecTBa
2.2. Cnocobbl NonyyeHns BellecTsa (1labopaTopHble Y MPOMbILLIEHHBIE).
2.3 O6oCHOBaHWe CNoco60B MOsTyHeHWs:, BbIAENEHNA Y OUYUCTKU (TEOPETUYECKOE,
3KOHOMWYECKOEe 1 3KO/IOrMYECKOe.
3. OKcnepuvMeHTa/IbHasa 4acTb.
3.1 Ycnosusa 6e30nacHOro 1 ay(peKTMBHOIo NPOBeLeHNs C1HTe3a.
3.2 MeToaMKa CUHTE3A.
3.3. NpeHTuukaums BeLlecTsa.
3.4 PacyeT mMaccoBom fonn Bbixofa BewecTBa. O60CHOBaHME BO3MOXHbIX MOTEPb.
4. CnncoK MUCNO/b30BaHHOW NUTepaTypsbl.
B KayecTBe MNPUIOXKEHUA K OTYETY BbIMOSHAETCA 33aHue Mo KapTe-fniaHy
XapaKTepUCTUKN CUHTE3MPOBAHHOIO BELLEeCTBa:
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Kapra-njian xapakTepucTHKH CHHTE3HPOBAHHOI0 BEelIECTBA
Crtpoenue BeecTsa

[IpuBenuTe CTEXMOMETPUIECKYIO (OpPMYITy BEIIECTBA.
KnaccudunmpyiiTe BEmeCTBO MO Pa3IMYHbIM KPUTEPHSIM.
Hazosure Bemectso no Homenkinarype IUPAC u naiite TpuBHaNibHOE Ha3BAHUE.
CocraBbTe 31eKTPOHHBIE (HOPMYJIIBI AaTOMOB BCEX 3JIEMEHTOB, BXOSIIUX B COCTAB
BELIEeCTBa.
Uzobpasure CTPYKTYpHYIO (OPMYJy MOJNEKYJIBl FJIM, €CIU BEIIEeCTBO HOHHOE,
NPUBEINTE CTPYKTYPHBIE (POPMYJIIBI HOHOB.
CocraBbTe 3JIEKTPOHHYIO HarpaMMy MOJIEKYJIbl WM HOHOB 1o MeTony BC.
Knaccupuumpyiite Bce CBA3M B MOJEKyJie BemecTBa (MO THITy, MEXaHH3MY
obpa3oBaHuUsi).
Ha ocHOBe 00ImuX TEOpeTUYECKHX MPENCTaBICHUN OLIEHUTE MPOYHOCTh BCEX CBS3EH M
CPaBHUTE pE3yJbTaThl CBOHMX PACCYKACHHH C TaOMMYHBIMU 3HAYEHHWSMU SHEPTHU
CBSA3EM.
Omnpenenure ob1ee YUCIIO G U T-CBsI3€i B MOJIEKYJIE€ BELIECTBA.
0. Onpenenure YUCIO HECTIAPEHHBIX BJIEKTPOHOB.
1. Onpenenure Tun rubpuAN3anMK OpOUTAJIEH LHEHTPATBHOTO aTOMa B MOJICKYJIE.
2. Onpenenure TUI KPUCTAINIMYECKON PELIETKH BELIECTBA B TBEPAOM COCTOSTHUU
3. Mcxons U3 CTpOeHus BelleCTBa, OLIEHUTE BO3SMOXKHOCTb €r0 paCTBOPEHUS B MOJISIPHBIX U
HEMNOJIAPHBIX PACTBOPUTEINSAX.
dusnueckue CBONCTBA
1. Ha ocHOBaHMM CIIPaBOYHBIX TaHHBIX COCTaBbTE TAOMUIY (PH3NUECKUX CBOMCTB
BEILLECTBA, B KOTOPOH YKAXKUTE!
-OpraHoJIeNITHYEeCKHE CBONCTBA - HATMYME WM OTCYTCTBUE 3amaxa, BKyC, [IBET BEIECTBA
WJIU €r0 PacTBOpa;
-TepPMHUYECKHE U TEIIOBbIE CBONCTBA - TEMIIEPATyPhl IJIaBJIEHUs U KUIIEHUS,
arperaTHoe COCTOSIHUE MPU CTaHAAPTHBIX YCIOBUSX;
-MEXaHHMYECKHEe CBOWCTBA: XPYNKOCTh (KOBKOCTB), TNIACTUYHOCTD (HEIIACTHYHOCTD)
KPUCTAJIJIMYECKOI O BELIEeCTBa, IUIOTHOCTD BELIECTBA B TPEX arperaTHbIX COCTOSHUSAX;
-ONTUYECKHE CBOHCTBA - MPO3PAYHOCTDb UJIH HEMPO3PAYHOCTh, CIIOCOOHOCTD MOTJIOMATh
CBET B Pa3HbIX AMAINA30HAX CIIEKTPA, -JIETY4ECThb (HENETY4eCTh),
-3JIEKTPOIIPOBOAHOCTD TBEPAOrO BELECTBA, €r0 paciiaBa U pacTBOPOB;
~-MarHUTHBIE CBOWCTBA (T1apa- U JUAMarHUTHOCTh, (PePPOMAarHUTHOCTb);
-pacTBOPUMOCTD B MOJISIPHBIX U HEMOJISAPHBIX PACTBOPUTEIISIX.
XHUMHYECKHE CBOWCTBA
HUcnonp3ys 3HaHMA O CTPOEHUH BEIIECTBA, JHEPIUU CBs3€l, MpPEeACKaXuTe,
HACKOJIbKO CTaOMJIbHBIM OyJeT BEIeCTBO MPU CTAHAAPTHBIX YCIOBHUSX, HarpeBaHUU
(no coren °C), mpokammanuu (no Teicsd °C). Ilpu stom He 3a0ynbTe OLIEHUTH
cTaOUIIBHOCTD MPOAYKTOB B PEAKLUHU IIPHU BEIOPAHHBIX BAMHU TEMIIEPATYPHBIX YCIOBHUSX.
CocraBbTe ypaBHEHUsI BO3MOXKHBIX PEeaKLN.
PaccuunTaiiTe cTeneHu OKMCIEHUS] aTOMOB BCEX 3JIEMEHTOB, BXOSIIMX B COCTAaB BELLECTBA
CocTtaBpTe CX€Mbl AONYCTUMBIX H3MEHEHUH CTelneHeld OKHUCIEHHs MJsi aToMa
KOKIOro 3JIeMeHTa. BbIiBUTE, Kakyl0 (QYHKOMIO - OKHCIUTENBHYIO WU
BOCCTAHOBUTEJBHYIO - MOXKET MPOSIBIATH ATOM Ka)KIOTO 3JIEMEHTA BELIEeCTBaA.
Ucnonb3yst cripaBouHble NaHHBIE O 3HaueHUH 3Hepruu ['ubdca oOpaszoBaHus oueHHTE
BO3MO>KHOCTb MPSIMOTO CUHTE3a B CTAHIAPTHBIX YCJIOBUSAX.
OueHuTe cOCTOsSIHHE BellecTBa B €ro BOAHOM pacTBope. Hamuimurte ypaBHeHUe
3JIEKTPOJIUTUYECKON AUCCOLMALUY, €CIU OHA MPOTEKAET.
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6. Hcrnonp3ys copaBOYHBIE [OaHHbIE O 3HAYEHUSIX OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIHUAJIOB, MOAOEPUTE OKUCTUTETHN W/ WJIU BOCCTAHOBUTEIU U OLIEHUTE BO3MOXKHOCTH
MPOTEKAHUsI OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIX peakuuii B pactBope. CocraBbTe
YPaBHEHUS 3TUX PEAKIIAM.

7. CoctaBbTe ypaBHEHUS AJIEKTPOJIN3a pacijiaBa v/ Wiiu BOAHOTO pacTBOpa BemecTna (ecyiu
OH BO3MOJKEH ).

7. CocTtaBpTe ypaBHEHHsS pPEaKLUi, OTPAKAKIMMUX KHUCJIOTHO-OCHOBHBIE CBOMCTBA
BEIIeCTBA M €r0 HMOHOB (peakiuu CaMOMOHWM3AIWH, AUCCOLMAIUU TMOJA AeHCTBUEM
PacTBOPUTEISI, B3AUMOJEHCTBUS C OKCUIAMHU, THAPOKCUAAMH).

8. Hcnonb3yss CXeMy T€HETHYECKHX CBSI3€d KJIaCCOB HEOPraHMYECKUX BEIIECTB U
CIIpaBOYHBIE JaHHbIE O 3HAUYEHUAX OHepruu [ mbOca, sHTampnuu oOpa3oBaHUs,
SHTPONMUU OOpa30BaHMs, JETYYeCTH BEIIEeCTB, OIEHUTE sl JaHHOTOBEIIEeCTBA
BO3MOJKHOCTb MPOTEKAHUS BBICOKOTEMITEPATYPHBIX PEAKIHI OOMEHA C COJISIMU.

9. Hcnonp3ys CrpaBOYHBIE NaHHBIE O JETY4YE€CTHU, PACTBOPUMOCTHU, 3HAUYEHUSAX SHEPTUHU
I'ub6ca wunu sHTanpnuu 0Opa30BaHUS THAPATHPOBAHHBIX HOHOB U BEIIECTBA,
OLIEHUTE OCAAUTEJbHbIE U BBITECHUTEJIbHBIE CBOWCTBA BELIECTBA M €ro0 HOHOB B
pacTBopax.

10. IToaTBEPAUTE BO3MOXKHOCTD MPOSIBJICHUS] OCAIUTENIbHBIX U BBITECHUTEIbHBIX CBOWMCTB
HA OCHOBE CIPABOYHBIX 3HAYEHUH COOTBETCTBYIOIIUX KOHCTAHT PAaBHOBECHUS! (MOHHOTO
MPOU3BENCHHSI BOJbI, KOHCTAHTBI JUCCOLMALINH, TTPOU3BEICHHS PACTBOPUMOCTH).

11. Ucnonp3yst nmaHHBIE O CTPOCHHWH BEIIECTBA, OLCHUTE CIMOCOOHOCTH BEIIECTBA WM
MPOAYKTOB €ro AHUCCOLIMALIMM Y4YacCTBOBATb B PEAKLUSAX MNPUCOCAUHEHHS K OKCHUIAM,
cosim COoCTaBbTE YPAaBHEHHUSI COOTBETCTBYIOIIHNX PEAKLIHI.

12. Ecniu BBl YCTAHOBHJIM, YTO BELIECTBO MAaJI0 PacTBOPUMO B BOJE, TO, HCHOJIB3Ys
3HAUYEHUS] NPOU3BEACHUsI PACTBOPUMOCTH U KOHCTAHTBHI YCTOWYMBOCTU KOMILIEKCOB,
noadepuTe peareHT, KOTOPBIi CrTocOOEH PacTBOPUTH 3TO BEIIECTBO U MEPEBECTU €ro B
YCTOHYUBBIA KOMILIEKC.

13. TlpuBenure ypaBHEeHHs CrieUU(DUYHBIX AJIsI JAHHOTO BEIECTBA PEaKLIUM.

14. TlpuBeauTe ypaBHEHUS peEakIMH, JieXKAIMMUX B OCHOBE MPOMBIIIJIEHHBIX U
1a00paTOPHBIX CIIOCOOOB MOJNyYEHHS BEIECTRA.

15. Ykaxute Haubonee BaxxHbIE 0OJIACTH MPUMEHEHUS BEIECTBA.

OcHOBHOW 3amadeil XMMHYECKOTO JEMOHCTPAIMOHHOIO SKCIEPHUMEHTa SIBISIETCS
3HAKOMCTBO € BRXHEUIIMMU METOAAMU XMMHH, PACKPBITHE CYIIHOCTH XUMHUUYECKUX SBJICHHH,
NPUEMOB HKCIEPUMEHTATIbHON padoThl, O3HAKOMIICHHE C MpaBHJIAaMH O€30MacHOCTH TPyAa B
XUMHYECKOU JTad0opaToOpru.

TpeboBanne K [OEMOHCTPALMOHHOMY SKCIIEPHUMEHTY. HATJSAHOCTb, IPOCTOTA,
0e301acHOCTh, HAIAEKHOCTh, HEOOXOIUMOCTb OOBSICHEHUSI PE3YJIbTATOB, KPATKOBPEMEHHOCTD,
yOenuTenbHOCTh, 3CTETHYHOCTD, HOCTYITHOCTD JIsl IOHUMAHUsI, TIPeBAPUTEIbHAS TIOATOTOBKA
JKCIIEpUMEHTa, 0€3YKOPU3HEHHAsI TEXHUKA BBITTOJTHEHHUS.

IIpn mpoBeneHWH W TOATOTOBKE JEMOHCTPALIMOHHOTO XUMHYECKOT'O 3KCIEPUMEHTa,
CTYACHT JOJUKEH IMOKa3aTh BIIAJICHHE OOIIMMU 3KCIIEPHUMEHTAJIbHBIMH M OPTaHU3ALMOHHBIMU
YMEHUSMHU: oOpararbest c BEIIECTBAMH, o0opynoBaHueMm, 71a00paTOPHBIMU
NPUHAJIE)KHOCTSAMH, COOMpaTh NPUOOPBI W3 TOTOBBIX [ETANEH; NPABHIBHO BBINOJIHSITH
XUMHYECKHUE OTepanuy; COOM0AaTh mpaBmia 6€30MacHOCTH; COOMIOIATh YUCTOTY U IOPSIIOK Ha
paboueM MecTe, HKOHOMHO HCIIONb30BAaTh PEAKTHBBI, pPACHpPEAesiTh OOS3aHHOCTU TIPHU
rpyImoBoi padbore.

B kauwectBe otuera mpemJaraeTcsi COCTaBJICHHWE HMHCTPYKTHUBHBIX KapT AJs
IEMOHCTPALIMOHHBIX OMNBITOB C yKa3aHWeM TpeOOBaHMH TEXHUKH O€30MacHOCTH TpHU
BBINOJIHEHUH OTbITa. [IpH COCTaBICHNN HHCTPYKTHBHBIX KAPT PEKOMEHAYETCS IPUACPIKUBATHCS
CJIENYIOLIETO IIaHa:

1. ITocTaHoBKa 11enK OMbITa (MIIH TPOOIEMBI KOTOPBIE HYKHO PEIINTh);
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2. Omnmcanune npubOpOB, B KOTOPOM MPOBOAUTCS OIBIT, YCIOBHHA B KOTOPBIX OH
NPpOBOAUTCH, PCAKTHBOB C YKa3aHUCM HUX CBOfICTB;
3. BeiBox 1 TeopeTHuecKkoe 0OOCHOBaHHE

VueOHO-MeTOouueCKe MaTepUabl il CAMOCTOSTENbHONW paboThl OOyYarOIIUXCs U3
YHCJIa UHBAJTU/IOB U JIUI] C OTPAHMYEHHBIMH BO3MOXKHOCTMU 310poBbsi (OB3) nmpenocrapstorcst
B (popMax, aJanTUPOBAHHBIX K OTPAHUYECHUSIM UX 37J0POBbsI U BOCHIPUATHS HH(POPMALIIH:

JUnis i ¢ HapyLIeHUsIMU 3pEHUsST: B MeYaTHOH popMe yBenndeHHbIM pudTom; B popme
3JIEKTPOHHOTO TIOKYMEHTA.

JList TUTI ¢ HApYIICHUSIMHE CITyXa. B iedaTHOM Gopme; B hopme 3JIeKTPOHHOTO JOKYMEHTA,

JUis nun ¢ HapyUeHWsIMA ONOPHO-JIBUTATENBbHOIO ammapara: B MedaTHod (opme; B
(dbopmMe 3IeKTPOHHOTO JOKYMEHTA.

I[aHHbeI NEPECUCHb MOXKET 6bITb KOHKPETU3UPOBAH B 3aBUCUMOCTHU OT KOHTHUHI'CHTA
00yHaromuxcsi.

3. O6pa3oBaTebHbIE TEXHOJIOTHH.

Hnsa popmupoBanust oOmenpodecCHOHANBHBIX U MPOPECCHOHATBHBIX KOMITETSHIINN B
nporecce OCBOCHHUS Kypca HCIOJBb3YeTCsl TEXHOJIOTUS NPO(PECCHOHATBHO Pa3BHUBAIOIIETO
o0y4eHHs, TPEeAyCMaTPHUBANOIIAS HE TOJNBKO Iepenady TEOPEeTHUECKOro MaTepuana, HO HU
CTHMYJINPOBAHHE U PA3BUTHE MPOAYKTUBHBIX IO3HABATENbHBIX JEHCTBUN CTYIEHTOB.

B kadecTBe CI0BECHO-HATISITHOTO METO/1a O0YUEHHUS UCIIOb3YeTCs AEMOHCTPAIIOHHBIN
XUMHYECKUI HKCIEPUMEHT, KOTOPBI MPOBOAUTCS NMPHU MPOBEACHUN JTAOOPATOPHBIX 3aHSITHM.
JIeMOHCTpPAalIMOHHBIN 3KCIIEPUMEHT TMO3BOJSIET IPEroAaBaTeNio chopMUpoBaTh HHTEpPEC K
NPeAMETY y CTYAEHTOB, 00y4aeT mprueMaM TEXHUKH JJaOOPaTOPHOrO 3KCIIEPUMEHTA.

Jns moBbimeHust 3¢p@GEeKTHBHOCTH y4eOHOrO MpoLecca HUCIOJNB3YIOTCS CIEAYIOIIHe
o0pa3oBaTeNbHbIE TEXHOJOTHH: HH()OPMAILMOHHO-PA3BUBAIOIINE TEXHOJOTUH, HalpaBlIeHHbIE
Ha (OpPMHpPOBAHHME CHCTEMbl 3HAHHI, 3alIOMUHAHHE M CBOOOAHOE OINEPUPOBAHUE WM.
Ucnonp3yercss Meron MNpoOJEeMHOrO H3JIOKEHHs] MaTepuana, CaMOCTOSTENIbHOE H3Y4YEeHHE
JUTEPATyphl, NPUMEHEHHE HOBBIX WH(POPMALMOHHBIX TEXHOJOTHH IJIsI CaMOCTOSITEIIbHOTO
NOTIOJIHEHUsT 3HAHUN BKJFOYAs HCIOJb30BAHUE TEXHUYECKUX M JJEKTPOHHBIX CpPEICTB
UHpOPMALINK;, eSITeTbHOCTHBIE MPAKTUKO-OPUEHTHPOBAHHBIE TEXHOJIOTHUH, HANPaBIEHHBIE HA
dopmupoBaHHe CHCTEMBI NPO(ECCHOHANBHBIX  MPAKTUYECKUX YMEHUH MpH MPOBEAECHUH
SKCIIEPUMEHTAIIbHBIX UCCIEOBAHNMN, 00ECTIEUMBAIOINX BO3MOKHOCTb KAUECTBEHHO BBIIOJIHATD
npodeCCHOHATIBHYIO AeSITEIbHOCTD, Pa3BUBAIOIINE MTPOOIEMHO-OPHEHTHPOBAHHbIE TEXHOJIOTHH,
HarpaBJIeHHbIE Ha (HOPMHUPOBAHHE W PA3BUTHE MPOOIEMHOrO MBIIIJICHHS, MBICIUTEIbHON
aKTUBHOCTH, CIIOCOOHOCTH BHIETh U (OPMYJIHPOBATH NPOOJEMBI, BbIOUPATh CHOCOOBI H
CpeAcTBa il HMX PELICHUS;, TEXHOJOTMH JIMYHOCTHO-OPHEHTHPOBAHHOTO OOyYeHus,
MO3BOJISTFOIINE CO3AaBaTh MHAUBUIYaAIbHBIE 00pa30BaTENbHbIE TEXHOJIOIHH, O0ECTIEUHBAOIIIE
yUeT Pa3IMYHbIX CIIOCOOHOCTEH O0yYaromuX, CO3AaHne HEOOXOUMBIX YCIOBUH I Pa3BUTHUS
WX UHIWBUOYAJIbHBIX OCOOEHHOCTEH.

JUis WHBAIMAOB M JHUI C OTPAHMYCHHBIMH BO3MOJKHOCTSIMH 370POBbSl MOTYT OBITh
UCTIOJIB30BaHBI oOpazoBaTenbHbIE TEXHOJIOTUH, MIO3BOJISIFOIINE MIOJTHOCTBIO
WHIMBUAYAIN3UPOBATh COAEPIKAHHWE, METOAbl W TEeMITbl y4eOHOH NeATeNbHOCTH, BHOCHTH
BOBpEMsSI HEOOXOIUMBIE KOPPEKTHBBI KaK B EATEIbHOCTh CTyJIEHTA-WHBAIMIA, TaK H B
IESITeIbHOCTD MPETOaBaTeNs.

JUis Ui ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3J0POBBSI MPEAYCMOTPEHA OpTraHU3aIUs
KOHCYJIBTAIMH € HCIIOJIb30BAHUEM 3JIEKTPOHHOH TOYTHI.
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Konuu
Bun 3ansatus Hcnonb3yeMblie HHTEPAKTUBHBIE
Cemectp €CTBO
(JL, TIP, JIP) oOpa3oBaTeNbHbIE TEXHOJIOTHU
4acoB
2 JIP ITonroroeka u anpodarus npe3eHTaluii, 26
BU3YyJIN3ALUsI XUMHUYECKOTO SKCIIEPUMEHTA,
npe3eHTaus pedepaTon, HHIUBUIYATbHBIX
3amaHuii B opMaTe MUHH-KOH(EPEHINH.
Hmoeo: 26

4. OHeHO'leIe H METOAHYECCKHE MATEPHUAJIBI

4.1. OueHo4HbIe CpeACTBA AJIS1 TEKYIIero KOHTPOJIsI yCIeBAeMOCTH H MPOMeXKYTOUYHO

ATTECTALIHU.

Texkymmuii KOHTPOJIb OCYINECTBJISIETCSI B YCTHOW M NMHCbMEHHOH (popMmax B IpoLecce

BBIMTOJIHEHHS JTA0OPAaTOPHBIX Pa0OT B BHIE OTYETOB IO BBIMOJHEHHIO WHIWBUAYAIBHBIX
SKCIIEPUMEHTANIbHBIX 3aJaHul, y4acTuo B oOcyxneHuu pedeparo. IIpomexyTOUHBIN
KOHTPOJIb OCYLIECTBJIACTCS IPUEMOM 3a4€Ta BO 2 CEMECTPE.

4.1 ®oHa OLICHOYHBIX CPEACTB AJIS IPOBeAeHHs TEKYIIero KOHTPOJIS.

4.1.1 Bonipocel AJ1s1 YCTHOT0 KOHTPOJIA

Martepuanbl 1 IPUCIOCO0JIEHUS] B TEXHHKE JIA00PATOPHOI0 YKCIIEPUMEHTA. XHMHUYeCKast

—

o

\0 o0

I1.
12.
13.

14.
I5.
16.
17.
18.
19.
20.

nocyaa

HaszoBuTe MaTepHabl, HCOIb3yeMbIe B TEXHUKE X UMUYECKOTO 3KCIIEPUMEHTA.
[Mepeuucnure Haubosee ynorpedisieMblie copTa 1ad0paTOPHOTO CTEKIIA.

JlaiiTe XapakTepUCTHUKY MOJMMEPHBIM MaTepraiaM, UCIOIb3YEMbIM B MPAKTHKE
XUMHYECKOTO 3KCrepuMenTa ((PTOPOIIACT, MOJUITHIICH, TTOJUIPOJIHUIIEH, OTUBUHILI,
XJIOPHI, MOJTUMETHIIMETAKPUJIIAT).

Kakue matepuanbl 11 QUIBTPOBAHUS UCIIOIB3YIOTCS B MPAKTUKE XUMHYECKOTO
JKCIepuMeHTa’?

JlaiiTe XapakTepUCTUKY METaJllaM, HCIIOJIb3YEMbIM B TEXHHKE XUMHUUECKOTO
SKCIEPUMEHTA.

Kakue cMa3ku ¥ 3aMa3Ky HCTIOIB3YIOTCS B MPAKTUKE X UMHUYECKOTO SKCIIEPUMEHTA?
JUJ1s1 4ero UCTIONB3YIOTCS PE3UHA M Kay4yKH M KaKOBBI MpaBiia OOpallieH st ¢ pe3HHOBBIMH
U TIOJIUMEPHBIMU TPyOKaMu?

Kak ouuIraroT u XpaHsT BOAY B MPAKTUKE XUMUYECKOTO dKCIIEprMEHTa?

B kakux mensix ucnonp3yercs rpadut, acOectT B TEXHUKE X UMHYECKOTO SKCIIepUMeHTa?

. Kakue moHTaxHBIE HpI/ICHOCO6J'IeHI/I$I U KPCTICIKKHBIC U3ACTNUA UCTIOJb3YKOTCH B IIPAKTHUKE

XHUMHUY€ECKOTO SKCIepuMeHTa’?

[IpaBuna paboThl ¢ XUMHYECKOH TOCYIOM.

Hazosure n3zsectnyro Bam nocyay us ToHkoro crekia. Kakoso ee HazHaueHue?
JIns U3TOTOBJIEHUST KaKOM XMMHUYECKON MOCYbl UCMOJB3YETCs TOJCTOE CTek0. Ha3zoBure
3Ty NMOCYAY U ONpEeAeNnTe €€ Ha3HauUeHue.

Kaxast xummueckast mocyaa Jydlile BbIIEPKUBAET HarpeBaHue?

Jlns yero ucnonb3yercs CKIsHKa THIIeHKO?

Jlns yero ucnonb3yercs ckisiHka Jpekcens?

JJ1sl 9ero UCroNb3yrTCs MPOOHPKH XUMUYECKHe?

JIn1s 4ero UCMoib3yIOTCs CTaKaHbl X UMUYECKHE?

J1J1s1 9ero UCToNb3YIOTCS KOJIOBI IIIIOCKOIOHHBIE?

JLiist 9ero UCToNb3yTCs KOOI KoHNYeckne (DpieHmeriepa)?
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21. JIyis 94ero MCIONb3YIOTCS KOJOBI KPYTIIOAOHHBIE?

22. Jlns 4ero HCmosb3yroTes kondul Kisiizena?

23. J1nist 4ero MCIONIb3YIOTCs KoJObl Bropua?

24. Jlns 4ero UCMONb3YIOTCS NMEPEXOAHUKHU U TPONHUKU?

25. JIyisl 94ero UCIONb3YIOTCS OFOKCHI?

26. Jnst 4ero uCnoJib3yrOTCsl BOPOHKU C IIUPOKUM rOpJIoM?

27. Jast 4ero UCHOb3YIOTCS] BOPOHKH JTHHHBIE?

28. Jlnst 4ero UCnoJib3yIOTCs KareJlbHbIE BOPOHKH?

29. Jlnst 4ero UCnoJIb3YIOTCSl BOPOHKH ICNIUTEIbHBIE?

30. Jlyns 4ero UCHoNb3yeTcst XONOamIbHUK JInbuxa?

31. JIns 4ero UCMoJb3yeTcsl INapUKOBBIM BOASIHON XOJIOAUIBHUK?

32. JInst 4ero uCmoyb3yroTes AediermaTopsi?

33. st 4ero UCTOIb3yeTCs aJUTIOHXK?

34. JIns 4ero UCMOJB3YIOTCS IayKu»?

35. JInst 4ero UCMOB3YIOTCS XJIOPKAIbLUEBbIE TPYOKU?

36. st 4ero UCTIOIb3YKOTCS SKCUKATOPHI?

37. st 4ero UCTOIb3YIOTCS KPUCTAITU3ATOPHI?

38. Jlnst 4ero ucmosb3yroTest KonoObl byHzena?

39. Kaxkue cknssnku Bam n3BecTHbI?

40. KameapHUIIBL, aMIyJibl, OIOKCHI U KAIJICYJIOBUTENH, TI€ UCTIONB3YIOTCS?
41. [nst 4ero UCHoJb3YIOT 3aTBOP?

42. Jlnst 4ero UCmoJib3yroTCsi BOpOoHKHU broxHepa?

43. Yem 0ObIYHO CMA3BIBAIOT KPAHBI KAIIEIbHBIX BOPOHOK?

44, Yem cMa3bIBAIOT KPaHbI KAMEIbHBIX BOPOHOK mpu padote ¢ Opomom?
45. Yto HeoOXOaMMO IOMHUTD MPU XPAaHEHNUH HUTH(OBAHHBIX COEAMHEHUI U KPaHOB?
46. KaxoBbl IpaBuiia HarpeBa KpyriioOHHON U TJIOCKOIOHHON MOCyAbl?
47. W3 Kakoro CTeKJia M3roTaBINBAIOT 0CO00 TEPMOCTONHKIE U3EIHSI?

48. Kakas dapdoposast mocyaa UCIONB3YeTCs B XUMHUH U KAKOBBI 00J1aCTH €€ PUMEHEHUSI.
49. Kak MOXHO OUHUCTUTb MOCYAy OT BAKYYMHOM cMa3Ku?

50. Ilepeuncnute Ha3BaHUS U HA3HAYEHUS MEPHOM MOCYbI.

51. KakoBsl mpasuiia paboTsl ¢ mocy10i Ha nutndax?

52. Jyis 4ero UCMoNb3yIOT KAJIbLIUTHUPOBAHHYIO COAY MPU MBITHE TTOCYAbI?
53. Kak oTMbITb 3arpsi3HEHHs COEIMHEHUAMHU MapraHia’?

54. Jlyis 4ero UCMoib3yIT XPOMOBYIO CMECh?

55. Kak npuroroBUTh XpOMOBYIO CMEChH?

56. OnuiuuTe NpoLenypy MBITbS U CYLIKH XUMUYECKOH MOCYBI.

XHMHYECKHE PEAKTHBBI U OCHOBHBIE MPHEMbI PA00THI B XHMH4eCKOH JadopaTopuu

Kaxkue knaccel 4McTOTHI peakTuBoB Bam n3BecTHBI?

Kak XpaHAT KOHLIEHTPUPOBAHHBIE PACTBOPBI, TOPIOYHE BEIIECTBA, OKUCIUTENH, CHUIBHO

NaxHyIlue pacTBOpbI?

3. KaxoBbl Meprl MPenoCcTOPOKHOCTH MpU padoTre co menodamu, GochopHBIM aHTHIAPUIOM,

KOHIIEHTPUPOBAHHBIMHU KHCIOTAaMH?

B kakux ciyuasx s nepeTupaHus MIPUMEHSFOT araTOBbIE CTYIIKU?

KaxoBbl npaBmiia B3BEIIMBAHUS X UMUYECKUX PEAKTHBOB?

KaxoBbl mpueMbl HarpeBaHMs PEaKIMOHHBIX COCYIOB (HarpeBareibHbIe MPHUOOPHI).

KakoBbl mpueMbl OXJaXAEHUS PEAKLUHOHHBIX COCYHOB (cpencTtBa W NpHOOPBI A

OXJIAKIIEHHST).

8. Kak m3mepsroT 00beM U TUIOTHOCTH BellecTBa (MEpHas Mocy1a, MPpoBepKa MEPHOM MOCYbI,
OTIpeNeJIeHNE TIOTHOCTH JKUAKUX 1 TBEPIBIX BEIECTB).

9. Omepanuu ¢ XUIKUMHU BeLIECTBaMH (TIEPETOHKA *KUAKOCTEH, ONMpeneeHue TeMIIepaTyphbl
KUITeHUS, SKCTPAKIIHSI).

N =

N ok
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10. Paborta ¢ TBepabIMU BeIECTBAMH (M3MENbUSHHE, BHICYLIIMBAHNE U MPOKAJIMBAHNE, BO3TOHKA,
OTIpeNieIeHHE TEMIIePaTyPhl ILIABJICHU).

11. Texnuka paboT CO CMECSIMHU TBEPABIX U KUAKUX BEIIECTB M UX PacTBOpaMu (PacTBOPEHHE,
ONpenesieHne pPacTBOPUMOCTH,  BBIINAPUBAHWUE W KOHLEHTPUPOBAHHE  PacTBOPOB,
¢bunbpTpOBaHNE, MPOMBIBAHHE OCAIKOB, KPUCTAJUTN3ALUS BEIECTBA U3 PACTBOPOB).

12. DxcnepuMeHThI ¢ razaMu (MpUOOPBI AJsT MOJyYEHHUs] ra30B, OYMCTKA M OCYIIKA Tra3os,
XPaHEHHE Ta30B).

13. KakoBsl npaBuiia pabOThI C TBEPIABIMHU IIEJI0YaMH, KOHLIEHTPUPOBAHHBIMHI KHCIIOTAMH.

14. IlpuBenuTe mpasuia U3MEPEHUSI U CMELIEHUSI XUMHUYECKUX PEAKTUBOB.

15. Kakue HarpeBarebHbIE MPUOOPHI UCTIONB3YIOTCS B JAOOPATOPHOH MPAaKTHKE U KAKOBBI MX
ocobeHHocTH?

16. ChopmynupyiiTe npaBuiia B3BEIINBAHUS, UCTIOIB3yEMbIE B XUMUYECKOH 1adopaTopuu.

17. Kak npaBuJIbHO HarpeBaTh NpOOUPKY, TNIOCKOAOHHYIO MOCY Ty, KOJOBL

18. Kak ynapusatot pactsop?

19. Kakue oxnaxnatoiiue cMecu Bam n3BecTHbI?

20. Kakue npubopsl UCTIOIB3YIOTCS B JAOOPATOPHOM MPAKTUKE AJISI TOJyYEHUS Ta30B.

21. Onumure ycrpolicTso annapara Kunna u npoueaypy 3apsaku annaparta Kumnna.

22. Kakue criocodbl codupanus ra3oB Bam n3secTHbr?

23. Kak o4MIIaroT U OCYIIAIOT ra3kl B Jaboparopun?

24. Ilepeuncnure peKOMEHyEMbIE PEAr€HThI U OMVIOTUTENH AJI1 OYUCTKHU ra30B OT IPUMECEH.

25. Ha30BUTE OCYLIUTENH Ia30B.

4.1.2. IllpumepHbIE TeMbl pedepaTos

1. Hay4HBIi1 5KCIEPUMEHT U €r0 POJIb B TO3HAHNY,

2. XapakTepucTHKa HAYYHOTO SKCIIEPUMEHTA U €r0 OTJINYHS OT HaOJFOACHHIA,
3. MecTto U poJb 3KCIEPUMEHTA B JIOTUYECKOH LENmovKe: MO3HAaHHEe — (PaKThl - Teopus —
5KCINEPUMEHT — 3aKOH,

4. DxcriepyMeHTajbHas MPOBEpKa aTOMHO-MOJIEKYJISIPHON TEOPUH;

5. XUMHYECKUN CUHTE3 — MOKOPEHHE BELIECTBA,

6. Beinaromuecss XUMHKU U XUMHUYECKUE SKCIIEPUMEHTHI,

7. IeMOHCTPaLIMOHHBIN XUMUYECKUN SKCIIEPUMEHT,

8. OkcnepumenTanbHas xumus X VII Beka,;

9. DxcnepumenTanbHas xumus X VIII Beka,

10. OxcnepumenTtanbHas xumus XIX Beka,;

11. CoBpeMeHHas 3KCIIepUMEHTaJIbHAsT X UMUS.

12. Matepuassl, HCIIONb3yE€MbIE€ B TEXHUKE XUMHUYECKOrO SKCIIEPUMEHTA.

13. TIpobyieMbl 1 MEPCIIEKTUBBI COBPEMEHHON CUHTETHYECKONH XUMHU.

4.1.3 UnauBuayanbHbIE 321aHMSI IO CHHTE3aM HEOPraHM4eCKHX BellecTB

CrtynentraMm mpenjiaraercsi BBIMOJHUTH U NMPENOCTABUTh OTYET MO ABYM CHHTE3aM B
COOTBETCTBHUH C NPEAJIATAEMBIM TIEPEUHEM:

JluxpomMaTr aMMOHUS, OKCaJaT KajHs, XpOMaT Kajus, coiib Mopa, XJOpUA aMMOHHUS,
oKcanart keJesa (mupodopHOe Kene30), XJopHas u3Becth, Hoauna ceunua (II), Homun xkanws,
kapOonat csunna (1I), iogun menu (I), HUTPAT LMHKA, HUTPAT Kaius, CyJb(aT THTAHA,
kapOoHaT kaaMus1, HUTpat Oapwust, xsmopun kodansra (II), kapbonat kobanbta (I1), HUTpaT
kobanbta (II), HUTpaT Maprania, kapOOHAT MapraHia, OKCajJaT MapraHila, THOCYJIb(aT HATPUS,
METaBaHa/1aT aMMOHHSI, THAPOKAapOOHAT HATPHSA, XPOMOKAJINEBbIE KBACLIBI,
AIFOMOaMMOHHIHBIE KBACLIbI, AIFOMOKAJINEBbIE KBACIbI, MAJIAXUT, IJ1ayOepoBa coJib, Cyibdar
terpaammuamMenu (1I), TeTpaxiopounHkar ammonusi, rekcapoganoxpomart (I11) kanws,

15



FeKcaHI/ITpOKO6aHbTaT HaTpud, XJIOpUA NrCKCAaMMHUHHHKEITA, THAPOKCHU aJIOMUHUSA, a30THAA
KHCJIOTa, COJIsTHAs KUCIIOTa, OopHas kuciora, Oypa, nepokcun Oapusi, okcun ceunia (IV), fion.

4.1.4 3ananus no pa3padoTke 1eMOHCTPALIHOHHOI0 XHMHYECKOI0 IKCIePHMEHTA

I'pynine cTyneHToB U3 ABYX-TPEX YEIOBEK MPENJIAaracTCsi BBIMOJHUTD U MPEAOCTABUTH
OTYET IO MOJATOTOBKE U BBIMOJHEHUIO IE€MOHCTPALMOHHOTO 3KCIIEPUMEHTA IO OTHOU U3
MPENIaraéMbIX TEM: TEOPHs PACTBOPOB; TEOPHS SJEKTPOJIUTUUECKONU JUCCOLNALINY,
XUMHYE€CKOe PABHOBECHE; CKOPOCTh XUMHYECKOUN PEAKI[UU, XUMHUS 3JIEMEHTOB (KUCIOPOIHBIC
COENMHEHMS TAJIOTCHOB; a30T U €0 COSANHEHUS, aJJFOMUHUN U €r0 COSIUHEHHUS, XPOM U €0
COEAMHEHUS], MapraHell U ero COSAMHEHUS, JKeIe30 1 €ro COeTUHEHHs])

4.2 ®oHJ OLEHOYHBIX CPEACTB AJIs MPOBEACHHUS POMEKYTOYHOH ATTECTALIUH

Jlnsg  OuLeHKW 3HAaHWH, YyMEHWH, HaBBIKOB U (WJIHM) ONbITA [JEATENBHOCTH,
XapaKTEePU3YIOIUX 3Tarbl (POPMHUPOBAHUST KOMITETEHLIUH B MPOLIECCE OCBOCHUS TUCIIUTLIHBI
b.1.b5.09 IlpakTnka XUMHYECKOTO SKCIEPUMEHTA, TPOBOAUTCA MPOMEXKYTOUHAsS aTTECTALUs B
BUJE 3a4eTa (2 cemecTp)

4.2.1. OneHo4HbIe cpeCcTBa AJsl IPOBeJeHUsI 3a4eTa

B cootserctBuu ¢ IlonoxkeHreM o0 MpOBENEHUH TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTecTanmu oOydaromuxcs Kyol'Y u ero puinanos — 3a4eThl BBICTABIISIFOTCS
O  pe3yibTaTaM yCIELUIHOrO  BBINOJHEHWA  CTyAeHTamMH  JjabopaTopHbIXx — pador,
WHIMBUAYAIbHBIX 3a/1aHUI MO CHHTE3aM HEOPTaHWYECKHX BELIECTB, 3alaHUH MO pa3paboTke
JIE€MOHCTPALIMOHHOTO XUMHYECKOTO SKCIIEPUMEHTA, pedepaToB, JOKIAI0B U MPE3CHTALNHA.

JlabopatopHble pabOTBI  CUMUTAIOTCS  YCIEIIHO BBINOJHEHHBIMU B  Clydae
NPEIOCTABIEHUs OTUeTa (KypHaJa), BKIIOYAIOLIET0 TEMY, LeJb, X0 M Pe3yJbTaThl PadoOThI.
[kana OLIEHUBAHUS - «3aYTEHO / HE 3aUTEHO» (3amuch B JaOOPATOPHOM KypHAJIE CTYIEHTA).
«3aureHo» 3a JabopaTopHyro padOTy CTaBUTCS B CiIydae, €CJIM OHA BBINOJIHEHA B TOJHOM
o0BpeMe ¢ cobmoaeHneM HeOOXOOUMOH IMOCIeNOBaTeIbHOCTH ASHCTBUI U MPaBHJ TEXHUKU
6e3omacHocTH. IIpaBHJIBPHO M aKKypaTHO BBIMIOJHEHBI BCE 3aMUCH, TaOJNUIBI, PUCYHKH,
BBIYUCIIEHHS, TIPABIJIBHO MPOAHAIU3UPOBaHbl omuOKu. [lpu 3ToM 0oOyuarommMcst moKa3aHo
cBOOOJHOE BJIAZCHHE MaTepHasoM nmo aucuuiuimHe. «He 3auTeHo» cTaBUTCS B ciiydae, eCiu
JoMy1IeHsl OoJee IBYX rpyObIX OIMOOK B X0/1€ BBIMONHEHHS 1 0popmMieHns: paboThl, KOTOpPbIE
oOy4aroImuecs He MOTYT HCIIPaBUTh Jaxke Mo TpeOOBaHWIO MpenojasaTelst Wiu padora He
BBIMOJIHEHA TOJIHOCTBIO, TOTZIa OHA BO3BpAINAETCS HA AOPabOTKY M 3aTe€M BHOBb CIAETCSA HA
NPOBEPKY MPETIOAABATEINIO.

Metoanueckue peKOMEHAALNH, ONPEAEISIOIINE POLEeaYPY OLlEHUBaHUA pedepaTos:

Pedepar neMOHCTPUPYIOT PEKOHCTPYKTUBHYIO (TBOPUYECKYIO) CAMOCTOSATEIBHYIO
paboty cTyneHTa.

Kputepusimu onenku pedeparos, sIBISIOTCS CIENyOIINe. HOBU3HA TEKCTA,
00OCHOBaHHOCTb BbIOOpA HCTOYHHUKOB JINTEPATYPHI, CTENEHb PACKPBITHS CYIIHOCTH BOIIPOCA,
cobmoneHne TpeOoBaHUI K OOPMIICHUIO.

Kpurtepun ouenku pedepara:

Kpurepun Ouenka YposeHb

BoeineneHsl  OCHOBHBIE  BOINPOCHL,  MPOOJIEMBI, | «3aUTEHO» IloBbIlIEHHBIN YPOBEHD
NOJIOXKEHUs, paccMaTpuBaeMble B pedepupyemoit
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JuTepaType MO BBHIOPAHHOW TeMe, PacKPbITO
coziepKaHie TIOCTaBJICHHBIX BOIPOCOB,
copMyTHPOBAHBI pe3yJIbTaTEL, BBIBO/JIBI,
0000meHus;, JU4YHas Touka 3peHus. Pabora
CTPYKTYpHUpOBaHa 1 OpopmiieHa B COOTBETCTBHHU C
npasujiaMu OITMCAHUSA MCYATHBIX TPYOOB.

B pedepare (moxmame) packphITO COmEpIKaHUE | «3AYTEHO» IToporoBelii ypoBEHb
MOCTaBJIEHHBIX ~ BOIPOCOB,  C(OPMYJIHPOBAHBI
PE3yabTaThl, BHIBOADI, O606H_IGHI/I$I, JIMYHasaA TOYKaA
3peHus. JlomylieHbl HEAOYEThl, B YAaCTHOCTH,
HUMEIOTCST HETOYHOCTH B H3JIOXKEHUM Marepualia
Pabora crpykrypupoBaHa u odopMmieHa B
COOTBETCTBUU C TIpPpaBUJIaMH OMUCAHUA TNCUYATHBIX

TPYZOB.
Pedepar (mokmam) He  uWMeeT  NPU3HAKOB | KHE3AYTEHO» | YPOBEHBb HE
PEKOHCTPYKTUBHOH CaMOCTOATENBHON padoThl, HE copmupoBan

copMmynupoBaHbl  TpOOJEMBbI,  BBIBOABI,  HE
cnenaHbl  O0OOWIEHMs, OTCYTCTBYE€T  CIIUCOK
HCIIOJIb30BAHHOM JINTEPATYPHI.

Meroaudeckre peKOMEHIAMH, ONPEALISIFOLINE POLEAYPY OLIEHUBAHUS OTYETOB 110
WHIUBHIYaJIbHBIM 33JIaHUSIM 10 CHHTE€3aM HEOPTaHUUECKHUX BELIECTB:

Kputepuu o1ieHKH 0TYeTOB N0 HEOPTrAHUYECKHM CHHTe3aM:

Kpurepun Ouenka YposeHb

Bribpana pamnuoHajgbHas METOAMKA CHHTE3a | «3aYTEHO» [ToBbIIEHHBIN YPOBEHD
BEIIECTBA, OCYIIECTBICH MOA00p XHUMHYECKHX
PEaKTUBOB U 000PYAOBaHHUS, COOJTIOIEHBI TIPABHIIA
TexHUKHU Oe3omacHocTH. [IpencrapieHa B MOJHOM
o0beme KapTa-TnaaH XapaKTEPUCTHKU
CHHTE3MPOBAHHOIO  BellecTBa. B oTuere
MPABUJIbHO U AKKYPATHO BBITIOJHEHBI BCE 3aIHCH,
BBIYHCJICHUS, TPOAHAIIM3UPOBAHBI TOTEPH.

BbpiOpana pauuoHanbHas MeTOAMKA CHHTe3a | «3aureHo» | [loporosbiii ypoBeHb
BELIECTBA, OCYIIECTBJIEH IOA00p XUMUYECKHX
peakTUBOB U 00OPYAOBaHUS, COOIOIEHBI TPABUIIA
TeXHUKH Oe3zomacHoctH. [IpencrtasineHa kapta-
naa”H XapaKTCPUCTUKU CUHTEC3UPOBAHHOTO
BemecTa. [lomymeHsl HeCyIeCTBEHHbIE OLTHOKU
B ONMUCaHUH (1)I/ISI/I"IGCKI/IX 1 XUMHUYECKHUX CBOMCTB
CHHTE3UPOBAHHOIO  BemiecTsa. B oruere
MPaBUJIBHO U aKKYPAaTHO BBIMMOJIHEHBI BCC 3aI1MCH,
BBIYUCJICHUSA, MPOAHAJIU3UPOBAHBI TOTCPHU.

JlomyIneHsl CYLIECTBEHHbIE OLTHOKM B BBIOOpE | «HE3auTeHO» | YPOBEHb HE
METOIMKH CHHTE3a BeIlecTBa, B mnogdope copmupoBan
XUMHYECKHX pPEaKTUBOB W obopynoBanms. He
npoaHalu3upoBanbl  norepu.  lIpeacrasnen
Pa3spO3HEHHBI MaTepHal NpPU  COCTABJICHUHU
KapThI-IJIaHA XapaKTEPUCTUKH
CHUHTE3UPOBAHHOIO BEIIECTBA.
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KpnTepnn OLCHKH OTUYETOB 110 MOAT0OTOBKE AEMOHCTPALIMOHHOT' 0 SKCIICPUMEHTA:

Kpurepun Ouenka YpoBeHb

OBnanenue NEMOHCTPALIMOHHBIM | «3a4TEHO» IIoBBILIEHHBIN YPOBEHD
skcrnepuMeHToM. Oco3HaHue ey dKCIIepUMeHTa

(moprorosiieHa UHCTPYKTHUBHAs KapTa,

YCTAHOBJIEH  MOPSiIOK  paboThl,  MPaBHIBHO
OTOOpaHbl peakTUBBL, 00OpPYyIOBaHUE, COOpPAHBI
npudopbl). DKCIEPUMEHT TPOBEACH C Y4YETOM
npaBui1 OE30MacHOCTH W TpaBHsl  PabOThHI C
BewecTBamu, npubopamu. llenb skcrepumeHTa
IOCTUrHYTa. B OTYeTe MpaBUJIBHO M AKKYpPaTHO
BBIMOJIHEHBI BCE 3AMKCH, BEIYHCIICHUSI.

OBnanenue JEMOHCTPALIMOHHBIM | «3a4TE€HO» IToporosslil ypoBeHb
skcnepuMeHToM. Oco3HaHKe e SKCIepUMEHTa
(moprorosiieHa UHCTPYKTHUBHAs KapTa,

YCTAHOBJIEH  MOPSiIOK  paboThl,  MPaBHIBHO
OTOOpaHbl peakTUBBL, 00OpPYIOBaHUE, COOpPAHBI
npubopsl). DKCHEPUMEHT TNPOBEAEH C yUYETOM
npaBmyl OE30MACHOCTH W TpaBHJI PaboOTHI ¢
BewecTBamu, npudopamu. llenb skcrepumeHTa
IOCTUrHYTa. B OTYeTe MmpaBUJIBHO M AKKypPaTHO
BBIMIOJIHEHbl ~ BCE  3aMUCH,  BBIYHCJICHUSL.
Jonycruma OTHOCHUTEJIBHO HETOJTHOE
oopMIieHHE SKCIIEPUMEHTa W HE3HAYUTEJbHbIC
OIMOKH B XOZA€E SKCIIEPUMEHTA.

HeymeHue  BBIMONHSTH ~ JAEMOHCTPALIMOHHBIE | «HE3aYTEHO» | YPOBEHb He
ombiTel.  C  CYLIECTBEHHbIMH  OLIMOKaMH chopMuposan
COCTaBjJeHAa WHCTPYKTHBHas kapTa. B xoxe
HKCIEPUMEHTa AOMYIUEHbl JIOTHYECKHE OIIHUOKH.
Ilenp pabOThI HE TOCTUTHYTA.

Kpurepusimu OLieHKH MPe3eHTaLNi CONMPOBOKAAIOLINX MPENCTaBIeHUe pedepaToB u
WH/IMBUAYAIbHBIX 3aaHUN SIBISTFOTCSI CTPYKTypa Npe3eHTauuu (CopMyJUpOBAHO LEb,
uHpOpPMaLUs H3JIOKEHa MOJHO W YETKO, WUIIOCTPALUU YCHIMBAKOT 3(PQPEKT BOCTIPHUITUS
TEKCTOBOH 4aCTH HH(POPMALINH, C/IETaHbl BBIBOIBI), OPOPMIIEHHE NPE3EHTALNH (€TUHBIN CTHIIb
opopmnenns, GOH coderaeTcss C TEKCTOM M TpadpuKoi, BCe mapaMeTpbl MpHPTa XOpPOLIO
nonoOpaHbl, KJIIOYEBBIE CJIOBA B TEKCTe BbInedeHbl), 3(dekr mnpesentauun (odmee
BIIEYATJICHHE OT ITPOCMOTPA MPE3CHTALINH)

MeTtoanueckue peKOMEHALNH, ONPEAEISIOIINE TPOLIEAYPY OLIEHUBAHHS YCTHOTO
orpoca:

[ITxana OLeHUBAHUS - «3aUTEHO / HE 3aYTEHO». «3aYTEHO». OTBET IOJIHBIE,
MPABUJIbHBIN, U3JIOKEH B ONPEAEICHHON JIOTHYECKON MOCIEA0BATEIbHOCTH, JOMYLIEHbI OTHA-
IIBE HECYIIIECTBEHHBIE OLUTHOKH, CTIPaBJIeHHbIE 110 TpeboBaHuio nmpenonasatens. «He
3aYTEHO». HEMOHUMAaHNE OCHOBHOTO COZIEPIKaHMs U3y4aeMOro MaTeprala v CyIeCTBEHHBIE
OomuOKH, KOTOPbIE CTYACHT HE MOXKET HCIIPABHUTH O TPEOOBAHMIO MPETIOAaBATENS.

OueHouHble CpenCTBA ISl WHBAIMIAOB W JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
310POBBs BBIOMPAIOTCS € YUETOM UX MHANBHAYAJIBHBIX ICHXO(PU3MIECKIX OCOOEHHOCTEH.

— npu HEOOXOOUMOCTH HHBAIMIAAM H JIMIAM C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH
310POBBSI IPENOCTABISIETCS. JOMOTHUTEIBHOE BPEMsI JUIsl TOATOTOBKH OTBETA HA SK3aMEHE;

18



- Npv NPOBEAEHNI NMPOLEAYPbI OLEHNBaHWS Pe3yNbTaToB 00YUeHWst UHBA/IMAOB U NN C
OrpaHMYeHHbIMM BO3MOXXHOCTSIMM 3[10POBbS MPeAyCMaTPUBAETCA MCMO/Mb30BaHNE TEXHUYECKMX
CPefCTB, HEOOXOAVMBIX M B CBS3U C MX UHAMBUAYabHLIMI 0COBEHHOCTAMY;

- MPY He06XOAMMOCTM ANS 06YYaOLLMXCS C OTPaHNYeHHbIMI BO3MOXXHOCTSIMM 3[10POBbS]
W WHBAMAOB NpOLEAypa OLEHMBaHMS pPe3y/bTaToB O00yuYeHMst MO AMCUMMINHE MOXET
NPOBOANTLCA B HECKO/bKO 3TaroB.

5. MepeyeHb OCHOBHOW W [JOMOMHWUTENIbHON y4ebHON NuTepaTypbl, HEOBXOLUMOM
AN5 0OCBOEHUSA AUCLUNNHBI.
5.1 OcHoBHag nuTeparypa:

1 AxmeTtoB, H.C. JlabopaTopHble 1 CEMUHAPCKMNE 3aHATUS NO O6LLIEA 1 HEOPraHNYECKOM
XUMUN [ANneKTPOoHHBIA pecypc] : yueb. nocobue / H.C. Axmetos, M.K. A3n3osa, J/1.U.
BagbirnHa. — 3neKTpoH. aaH. — CaHkT-IMeTepbypr : /laHb, 2014. — 368 ¢. — Pexxum
poctyna: https://e.lanbook.com/book/50685

2. O6ulas 1 HeopraHMyeckas XMMus. J1labopaTopHbIid NPaKTUKYM : y4ebHOe Nocobme ans By30B
[ WN. B. AnnkuHa [n gp.]. — M. : ispatensctBo KOpaiT, 2017. — 477 c¢. — (Cepus : bakanasp.
Akagemunyecknii kypc). — ISBN 978-5-9916-1868-7. — Pexxum goctyna :

www.biblio-online.ru/book/B5B1B5AE-05F1-4C85-A9F2-0E9750003EAO.

3. Csepp/iosa, Hatanbs AMutpueBHa. O6LLas U HEOpraHMYecKas XUMUA: 3KCNepuMeHTa/IbHble
3afa4un 1 ynpaxHeHus [Tekct] :ydebHoe nocobuwe ans ctyaeHTos By3os / H. [l. Ceepanosa. -
CaHkT-TeTepbypr [u gp.] : aHb, 2013. - 345 c. - (Y4ebHVKM ans BY30B. CneypanbHas
nutepartypa). - ISBN 9785811414826

[19 0CBOEHMA AUCLMNVHBI MHBASIMAAMM U NLAMMW C OTPaHUYEHHBIMU BO3MOXXHOCTAMU
3[10pOBbSI  MUCMOMbL3YHOTCA CMelmabHble CEPBUCbI B 3MEKTPOHHO-OGMONNOTEYHBIX CUCTEMAX
(®BC), mocTyn K KOTOopbIM opraHu3yeT HayuHas 6nbnmoteka Kyo6ry.

5.2 lononHnTenibHaa nuTeparypa:

1 PocuH, W. B. O6was n HeopraHuyeckas xummsa B 3 T. T. 2. Xumus s-, d- u f- anemMeHTOB :
Yy4ebHUK AN akagemmuyeckoro b6akanaspuata/ W. B. PocuH, J1. . TommHa. — M. :
WM3patenbcTBo KOpaiT, 2017. — 492 ¢. — (Cepus : bakanaBp. AKafeMUYecKuii Kypc). —
ISBN 978-5-534-02292-6. — Pexxum gocTyna :

www.biblio-online.ru/book/9A9646C6-801A-4B29-A6A9-242FB884445C.

2. PocuH, L. B. O6wias n HeopraHuyeckas Xumusi B 3 T. T. 3. XUMUSA p-3M1EMEHTOB : YHeOHNK
AN akafemuyeckoro 6akanaspuara/ V. B. PocuH, J1. [l TomuHa. — M. : M130aTenscTeo
FOpaiit, 2017. — 436 c. — (Cepms : bakanasp. Akagemuueckumin Kypc). — ISBN 978-5-534-
02294-0. — Pexxum pocTtyna :

www.biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3A.

3. MpaKT1KyM no 06LLEN 1 HeOpraHNYeCcKon xummn [TekcT] : yuebHoe nocobue ans CTyAeHTOB
By30B / Anunk6eposa J1.KFO. n gp. - M. : BJIAAOC, 2004. - 319 c. : wn. - (MpakTukym ans
By30B). - bubnuorp.: ¢. 311. - ISBN 569101143X.: 98.00

4. Cy660TmHa H.A., [1eMOHCTpaLMOHHbIE OMbITbl MO HEOPraHNYeCKOM XMMUK : y4eb. nocobre
ANs CTyA. BbIcW. y4yeb. 3aBefeHnii / H.AA. Cy660TuHa, B.A. AnelwnH, K.O. 3HaMeHKOB ; Mof.
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pen. FO.J1. TperbsikoBa. — M. : MU3naTenscTBO HeHTp «Akamemus», 2008, — 288 c¢. — [ISBN 978-
5-7695-4271-8

5.3. llepuoanyeckue u3gaHus:

- «Kypnan obmei XuMun»
- «XXypHan HeOpraHU4ECKOH XUMUN)
- «KoopanHalMOHHAs XUMUS».

6. MeToauyeckue yKazaHus AJs 00yYAKOUIUXCS 110 0CBOEHHIO JUCHUIJIHHBI
6.1. Opranusauusi AayAUTOPHOI padoThI.

Mo kypcy npeaycMoTpeHO MPOBeAeHUE JEKIIMOHHBIX U JJa0OPaTOPHBIX 3aHITHH.

I'maBHON 3amadell JEKLUUMOHHBIX 3aHIATHUH SIBISETCA Iepenada B CTPYKTYPUPOBAHHOU
dopme  cucremarmsupoBaHHON uHpopManuu  Oosjpmoro  obwvema. Ilocemenne
KOHCTIEKTUPOBAHKE JICKLIUU CTYIEHTaMH 00s3aTebHO, TaK KaK CIOCOOCTBYET OPMHUPOBAHUIO
00IMX TIOAXOAOB W MPUHIIMIIOB YCBOEHUsI COJEPKaHUS MAHHOW MUCIUILTHHBI, COMEHCTBYET
AKTHBHM3ALMHM MBILUICHHUs HALEJHBAET Ha JaJbHEHINYI0 CaMOCTOSTENbHYIO MO3HABATEIbHYIO
IesSTeIbHOCTb.

B mporuecce BbimosHeHUs J1a00paTOPHBIX paboT yriayOsslFOTCS HAYYHO-TEOPETHUECKUE
3HAHUsI, BbIPA0ATHIBAIOTCS MPAKTHUYECKHE YMEHHUs, OCOOEHHO, B MpOLIECCe MOATOTOBKH M
MPOBEJCHHUST HEOPTAHMYECKUX CHHTE30B U IEMOHCTPALIMOHHOIO SKCIIEPUMEHTA.

Brimonuenuto nabopatopHoii paboTel mpeAImecTByeT Oecena, KpaTKHid OMPOC CTYIEHTOB,
o0Cy’KIeHHe AMCKYCCHOHHBIX BOIMPOCOB HM3yudaemoil Tembl. JlabopaTopHasi paboTa BKJIOHYaeT
U3y4YeHHEe METOIUK MPOBENEHUs U IIAHUPOBAHHE SKCIIEPUMEHTA, OCBOCHHE H3MEPHTENbHBIX
cpencts, 00pabOTKy U HHTEPIPETALUIO SKCIIEPUMEHTAJIbHBIX JaHHBIX. OTYeT 1Mo 1ab0paTopHOi
paboTe moKeH CoepKaTh. NaTy BBIMOJHEHUS] padOThI, HA3BaHUE U 1IeNIb pPadOThI, XOA PabOThI;
3aroTOBKU TaOJMLl IJisl 3aMOJHEHHs SKCIEPHUMEHTAJbHbIX JaHHBIX, HAOJI0OaeMble SIBICHHUS,
ypaBHEHUs] XMMHUYECKUX DEaKIUil MpeBpalieHuii, COMPOBOKIAOIINUX JKCIEPUMEHT, CXEMbI
npubopoB; pacuetsl. JlabopaTOpHBIN KypHAJ 3aMOJNHSIETCS B MPOLIECCE BBIMOIHEHUs] pabOoThL.
IIpu 3amure nabopatopHoii padOThI CTYAEHT AOKEH YMETh OOBSICHSTH IIeNH, 3aJadd, XOJ
npoBefeHUsT pPabOThl, €€ pe3yJibTaThl, CAEJaHHbIe BBbIBOAbL, a TaKKe€ OCHOBHbIE U
KOHCTPYKTHUBHbIE ~ CIHOCOOHOCTM  HCHOJb3yeMoro  oOopyaoBanusi.  OT4HeT  JOJKEH
NPENOCTABNIATECS TPEMNOAaBATeII0 [l MPOBEPKH B TEUEHHM HEAEIH [MOCHE BbITOJIHEHHS
nabopatopHOl pabOTHI.

6.2 Opranuszanus npouecca caMoCTosiTeJIbHON padoThbl.

BaxxabpIM yTeM OCBOEHUSI CTYJIEHTAMH HOBBIX 3HAHHH, YMEHHUI U HABBIKOB B OCBOECHUH
OUCIUIUIMHBI  SIBJISIETCST  TEKyllas W TBOpYeCKass  MpOOJIEeMHO-OPUEHTHUPOBAHHAS
caMmocTosiTeNibHast padoTa, KOTOpash HMMEET LEeJbI0 3aKperyieHne W yriyOlleHHe 3HaHUH,
MOJTYYEHHBIX HAa ayAUTOPHBIX 3AHITHSIX, TOUCK U MPUOOpeTEeHNe HOBBIX 3HAHUN U yMeHui. B
CaMOCTOSITENIbHOW ~ paboTe  3aJi0)k€Ha BO3MOXKHOCTH — CAMOCTOSITENIBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH CTY/ICHTA.

[Ipu opraHu3anuu BHEAYIUTOPHOH CAMOCTOSITENIBHONW pabOThl  HMCMOJIH30BAHBI
crenyromue ee (OpMBL TOATOTOBKA M HamucaHue pedeparoB, moadbop u H3yuUeHHE
JUTEPATYPHBIX HCTOYHUKOB, TOAOOP HJLIFOCTPATUBHOTO U OMNKCATEJIBPHOIO MaTepuajia Io
OTHENIbHBIM pa3aenaM Kypca B cetu «IHTepHeT», MHAUBHUyaJIbHBIC 3aTaHMUsI.

Pabora wHam pedeparom mpenmonaraer yriyOJIGHHOE UW3yYE€HUE, AaHAIU3 U
CHCTEMAaTHUYECKOe U3JIOKeHHe H30paHHOW mpoOJeMaTHKH, Pa3HOCTOPOHHIOK OLCHKY, €e
comepkaHue u 3HaueHue. Pedepar nomkeH ObITh HAMKMCAH HA YPOBHE KPUTUYECKOTO, HAYYHO-
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aHanmuTHyeckoro o63zopa. KiroueBble MOHIATHA U TEPMUHBI, OOCYKIaeMbIe U HCIIOJIb3YEMbIE B
pedepare nOMWKHBI OBITH TOYHO OIpPEHENEHBbl, 3aKOHBI TOYHO C(HOPMYJIHUPOBAHBI, BCE
pacCy’KAeHUs JOJDKHBI BECTUCH B CTHIIE HAYYHOH TUCKYCCUH, ObITh 0OOOCHOBAHHBIMH, OMTUPATHCS
Ha (paKThI U JIOTHYECKH CBS3aHHO BECTU K OINPEIEICHHBIM UAESM U THIIOTE3aM, PE3yJIbTaTaM U
BbIBOZAM. B 3aKiFOU€HHMH YMECTHO AaTh KPaTKOE PEe3OMEe, UTOTH M BBIBOABI IPOJEIAHHOM
paboThl, OXapaKTEePH30BaTh HAMIPABIECHHS U TIEPCIIEKTUBBI JAIbHEHIIINX NCCIIETOBAHM.

HUndopmamms no GpopmMaM caMOCTOATENbHOW PadOThL, CPOKAM BBITIOJIHEHHUA U (hopMam
OTYETHOCTH NPECTABJIECHA B TAOIHUIIE.

Ne | Hanmenosanue pasnena Dopmsbl Cpoku dopma
CaMOCTOSITENIbHOM | BBITIOJTHEHUS OTYETHOCTHU
paboThI (Henes)

1 | Beenenue. Hayunsiii | Pabora ¢ yueOnoii | 1-2 Pedepar

SKCIIEPUMEHT U €ro pojib B | U HAYYHOM
U3y4eHUH XUMHUYECKUX | JIUTEPaTypOn
JOVCLUTUINH.
2 | Marepuaibl u | Pabora ¢ yueOHoii | 3-4 Omnpoc
NPUCTIOCOOJIEHNSI B TEXHUKE | JUTEPATypOH |
1abopaToOpHOTO JIEKLIUOHHBIM
JKCIIEPUMEHTA. MaTepHaJIOM
3 Pabora ¢ yuebHoii | 5-6 Omnpoc
Xumuueckasi nocyaa. JUTEpATYpOr U
JEKLIHOHHBIM
MaTepHaJoM
4 | OcHoBHble ipuembl paboThl B | Pabota ¢ yuebHoii | 7-9 3ammura
XUMHYECKOH JJabopaTopuu: | TuTeparypoil  u 71a00paTOPHBIX
4.1 Becel 1 B3BEHINBAHNS, MIOArOTOBKA K pabor
42 Hsmepenue ob6bema u | J7a0OPATOPHBIM
IJIOTHOCTH BEIIECTBA, paboram
4.3 U3mepeHue TeMneparypel
U €€ PeryJIHpPOBaHUs,
4.4 Harpesanue 51
OXJIAXKJIEHHE;
45 Pabora ¢ TBEpABIMH
BEIECTBAMH,
46 Texuuka pabor co
CMECSIMU TBEPIbIX M KUAKUX
BEIECTB M UX PACTBOPAMHU,
4.7 DKCcIIepUMEHTSHI C razaMu

5 Pabora c | 10-13 [TucemeHHbBIE

y4eOHOM, OTYEThI o
CriocoObl  BBIAENEHHS W | COPABOYHOM | HEOPTraHMYECKUM
UCHTUQHUKAINA TPONYKTOB | HAYYHOH CHHTE3aM
peaxkuuu JIUTEPATYPOH,

0a3amMu aHHBIX B
cetu «MHTEpHET)

6 Pabora c | 14-18 Ilogroroska u
Meronuka " TeXHUKA | y4eOHOMH, I€MOHCTPALUA
JEMOHCTPALIMOHHOTO CIPABOYHOMN u SKCIEPUMEHTA
XUMHYECKOTO SKCIIEPUMEHTA | HAYYHOM

JIUTEPATYPOH,
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6asamMu [aHHbIX B
CETN «VIHTEPHET»

B 0oCcBOEHMM AUCUMNANHBI MHBAIMAAMMW U IMLAMUN C OFPaHUYEHHbIMU BO3MOXHOCTAMM
300p0Bbsi 6O/MbLLIOE 3HAYEHVE WMeeT MHAMBUAYya/lbHas y4vebHas pabota (KOHCy/nbTaumu) -
[ONONMHUTENBbHOE Pa3bsCHEHWe Y4eOHOro martepuana.

VHamBuayanbHble  KOHCY/bTauMM MO NPeAMETY  ABAAKOTCA  BaXHbIM - (DAKTOPOM,
CMOCOOCTBYHOLLMM MHAMBUAYANM3ALNN 06YUEHNSA N YCTaHOBIEHMIO BOCNNTATE/IbHOrO KOHTaKTa
MeXzy npenogasaresieM U 00y4YalOWMMCH WMHBAIMLOM WM NIALOM C  OFpaHUyeHHbIMU
BO3MOXXHOCTAMM 30POBbS.

7. MepeyeHb UHHOPMALMOHHbIX TEXHOMOT NI, NCNOb3YEMbIX MPU OCYLLECTB/IEHNM
06pas3oBaTe/IbHOr0 npouecca no AUCLUMNINHE.

7.1 MepeyeHb NHPOPMALNOHHBIX-KOMMYHUKALNOHHbIX TEXHOOTNA.

- Vicnonb3oBaHwme 3M1eKTPOHHbIX Mpe3eHTaLMii Npy NpoBeAeHUN NeKLUMiA, NabopaTopHbIX
paboT, 3almTe peepaToB 1 MHAMBUAYA/bHBIX 3afaHWA.

7.2 TlepeyeHb NMUEH3NOHHOIO M CBOGOAHO PacnpoCTPaHAEMOro MpPorpaMmMHoOro
obecneveHus.

B npouecce 0CBOEHNSA ANCUMMNANHBI UCMONb3YETCA CneaytoLLee NporpaMmHoe
ob6ecneyeHme: Microsoft Office Professional Plus, Microsoft Windows.

7.3 lNepeyeHb COBPeMeHHbIX NPodeccMoHanbHbIX 6a3 faHHbIX N UH(POPMAaLMOHHbIX
CrpaBOYHbIX CUCTEM.

1 SneKTpoHHasa 6MbnoTeyHas cucTema «YHmeepcuTeTckas 6ubnnoteka ONLINE»
(http://www.biblioclub.ru);

2. JNeKTpOoHHasa bubnmoTteyHas cuctema nsgarenscrea «JlaHb» (http://e.lanbook.com/);

3. IneKTpoHHasa 6ubnmoTteyHas cuctema «HOpaint» (http://www.biblio-online.ru/);

4. Cpefia MoaynbHOIO AnHaMmyeckoro obyueHus (http://moodle.kubsu.ru/)

5. basa y4ebHbIX NaHOB, Y4eOHO - METOAMYECKNX KOMM/IEKCOB, NMyOAMKauuiA N KOH(epeHUMi
(http://infoneeds.kubsu.ru/)

8. MaTepunanbHO-TeXHMYECKOe obecreyeHne No AUCLUNINHE.

HammeHoBaHve y4eGHOl ayanTOpui, ee OCHaLLLEHHOCTb

No Bug pabor
060py10BaHNEM 1 TEXHUYECKUMW CPEACTBaMU 00yUeHMS
1 J1eKUnOHHbIe YuebHaa ayauTopus 4N MPOBEAEHUA  3aHATUMN
3aHATUA NEKUMOHHOro  Tuna:  KOMMIEKT  yyebHON  mebenu,
KOPOTKO()OKYCHbIN NHTEPaKTVBHbIN NPoeKTop,
My/nbTUMeAWNHAA Kadegpa, [LOCKa-3KpaH YHuBepcasibHast
menoBasi gocka (aygutopms 322C), KOMMNEKT Yy4ebHOW
mebenn,  MenoBas  [OCKa,  MEPEHOCHOW  KOMM/EKT
MYNbTUMEANINHOro 060pyaoBaHmMs (425c).
2. JTabopaTopHble YuyebHasa ayautopuss A0S MPOBEAEHMSA  3aHSATUN
3aHATNA nabopaTopHOro TMNa, YKOMIM/IEKTOBaHHas

cneunann3vpoBaHHON  Me6efblo,  BbITSXKHOM  CUCTEMOW
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BEHTUJISILUM, MEJOBOW JIOCKOH, CpPEACTBAMHU MOKAPHOU
0€30MacHOCTH M OKa3aHWsl NMEePBOM MEAULIMHCKOW MOMOIIH,
7a00paTOpHBIM O0OPYAOBAHUEM: BECHl TEXHOXHMHUYECKHUE,
SJEKTPUYECKHUE TUINTKH, HA0OpPBl XHMHUYECKOH TMOCYIbl U
PEaKTHBOB, BOAsIHbIE OaHH, BAKyYMHBIE HACOCHI, TEPMOMETPBI,
MarHuTHble Memanku ¢ nogorpesom MM-135H «Tarnep», pH-
merp  «OQkcnepr-001-3.04», cnektpodoromerp B-1100
OKOBbBIO, naboparopueiii ucrounuk nuraHust [TPOPKUIT
B5-71/1M, Bechl ananutudeckue Adventurer Pro AV114C

(aymnutopus 439c¢).
3. CamocrosTenbH [Tometerne I CaMOCTOSITENbHONW paboThI, OCHAIEHHOE
as1 pabora KOMILIEKTOM y4eOHOH Mebenn, KOMIBIOTEPHOH TEXHHUKOH C

BO3MOXKHOCTBIO TOAKIIOUEHHst K cetn «MHTepHeT» W
o0ecrieueHHast JOCTYIIOM B 3JIEKTPOHHYIO HH(pOPMAIMOHHO-
o0pa3oBaTeNnbHYIO cpeny YHuBepcureta. (ayauropus 431c).

I'pynmnossle (MHAMBHyaNIbHBIE) KOHCYIbTaUUU (ayauropus 425¢, 416¢), TeKyImuii KOHTPOJIb
(aymuropust 439¢) U MPOMEKYTOUHAS ATTECTALMSI IIPOBOIATCS B AyAUTOPUSIX B COOTBETCTBUH
¢ pacriucanueMm (aynurtopus 425c¢, 416¢).
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