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HH(OPMAIHOHHO-BEYHCIUTEIEHBIX TEXHOJIOTHI B XUMHUH

npotokon Ne 10 «15» mas 2020r.

3aBemyromuit kadhenpoii (pazpaboranka) bykos H.H.

PaGouas nporpamma oOcyx/ieHa Ha 3aceJaHuH Kadeapsl

npotokon Ne 6 «15» mas 2020r.
3aseayromuit kadenpoit (Beimyckaromieit) Temepnames 3.A. %
OJMHUCH

thaMuHs, MHHHLIAATE]
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1 Meam v 3aaa4K H3YUEHUA AHCHMITIHHBL,
1.1 Henp 0CBOSHHA TUCHHILIHHDBL

GopMUPOBAHIE HA OCHOBE MONYUCHHBIX (/YHAAMEHTATBHBIX 3HAHUH MPAKTHUCCKUX
YMEHHI{ U HABLIKOB B MOCTAHOBKE H PEaTU3aLUH X HMHUYECKOr0 SKCIEPHMEHTA.

1.2 3ana4u JHCUUILIHHBIL,

- PaCKpEITE 1 OOOCHOBATE POJIB 3KCIIEPHMEHTA B H3YICHHH XUMHICCKIX IUCLIUIUINH,

- OCBOUTL HABBIKU OOpAIICHHs ¢ TAOOPATOPHEIM O0OPYIOBAHHEM M OCHOBHEIC IIPABHIIA
o OezonacHoM odpalleny ¢ pasiu4HbIMH BELIECTBAMHU,

- chopMHpPOBATL YMEHHE ONpPEeNeNsTb LeNb MPAKTHUECKOH padoTol, IIIAHWPOBATD
XUMHHECKHIT 9KCIEPUMEHT Ha OCHOBE 3HAHUI (PU3NUECKUX M XUMHUYECKHX CBOICTR BEIECTH;

- OCBOUTb U MPUMEHATH OCHOBHbIE METO/IMKH BbIIENEHHS, OYUCTKH U MAEHTH(PUKAIIHK
BCILCCTE,

- chopMHPOBATE HABBIKH CAMOCTOATEIBHOH padOThl M YMEHHE CaMOCTOATCIEHO
NPHMEHSATb, MOMONHATL W CHCTEMATH3MPOBATL MOJNIYHEHHbIE 3HAHNUA IJIsi MOLEIHPOBAHUA W
PeaNn3aUHH XHMHYECKOTO DKCIIEPHMEHTA,

- pa3BuTh CMOCOOHOCTH K TBOPYECTBY, B TOM YMCA€ K MPUKIAAHON W HAY4YHO-
MCCEAOBATENLCKOI AEATENBHOCTH.

1.3 MecTo AHCUHILIUHBI B CTPYKTYpe 00pa3oBATE/IbHOI NPOrpAMMBI.

Aucunmnba «[IpakTHKa XHMUYECKOTO JIKCIEPUMEHTA» OTHOCHTCH K olds3areibHoi
yacti broka 1  «Jlucumnmaumbbl  (Moayau)»  yueOHoro rmnana. (B1.0O.18) ocHoBHOH
oOpasoBaTenbHON NporpaMMbl Bhicilero odpasosaHus no Hampaeaenuro 04.03.01 Xumua
(mpodune XuMuecKas 3KCIePTH3a U 3KOJIOTUUSCKas OS30MaCHOCTE).

Jnsg  yCIeHIHOrO OCBOCHMs OUCLUHIIIMHBI HCOOXOOMMBI 3HAHMS U YMEHHI,
chopMHpOBaHHBIE B XOINE€ M3YUEHHs NMCLUILIMH. HEOPraHM4Yeckas XUMHs, HCTOpHA M
METOA0IOrHS XHMHH.

Bnanenne TexHHKON XHMHYECKOrO KCNEPUMEHTA MOXKET ObITh IHHPOKO UCTIONB3OBAHO
B 3KCMEPUMEHTANLHONM 1 MPUKIAAHOI XUMHH U ABAAETCS HEOTHEMAEMON HaCThIO COBPEMEHHOTO
€CTCCTBCHHO-HAayUHOTO 00pazosaHus. lIpakTHka XUMHIECKOrO 3KCIICPUMEHTA TECHO CBA3AHA C
OUCHHIUITHHAMY,  aHAJIUTHYCCKAS XHMHS, OpPTraHH4ecKas XHMHs, (usmdeckas XHMU,
NPHKIAAHON XUMWYECKUH aHAITU3 W Ap.

1.4 UepeueHpb NIAHHPYEMBIX PE3YJILTATOB OO0YYeHHA MO0 JAHCUHHILIHHE,
COOTHECEHHBIX ¢ IUIAHHPYeMBIMH pe3yJbTAaTAMH  OCBOEHHMA  OOpPa30BaATEILHOMH
OporpaMmol.

Uzyuenne nannoi yuebuoi gncunniuiel Hanpasneno na GopmMuposanne y
oOyuarowuxcs odwenpodeccuonanbrbix komnerenuuii (OT1K):

OTIK-2 - ¢nocobeH NpoBOAUTh ¢ CODAOAEHIEM HOPM TEXHHKH D€30MacHOCTH
XHUMHHECKHIT SKCNEPUMEHT, BKIIIOHAA CUHTE3, aHAIU3, H3YUeHUe CTPYKTYPbl U CBOHCTB
BCIIECCTE M MAaTEPHAIOB, HCCICIOBAHHE IIPOLICCCOB C MX YHACTHEM.



Kon v HauMeHoBaHue

I/IHHHKHTOpb] JOCTHMCHHA KOMTETeHLHH

1.1, KOMMETEHLHH 3Haer ymeer BJAjgeeT
1. OIIK-2 — crtocoOeH MPOBOOUTE C | OCHOBHBIC oDpamaTtbcsl ¢ | TEXHHKOM 151
cobmoaeHeM HOPM  TEXHHUKH | METOObI u | 1a00paTOPHLIM | METOAMKOI
Oe3onacHocTu XUMHUYECKHIT | npaBuia obopynoBanne | XMMHYECKOIrO
IKCMIEPUMEHT, BKJIKOUAs CHHTE3, | paboThl B|M 1 | SKCTIEPHMEHTA,
aHaNi3; U3y4YeHHEe CTPYKTYPhl U | XUMHUYECKOH peaKkTUBAMH, obocCHOBaHHEM
CBOIICTB BCIICCTB M MAaTCpHAJIOB, | JadopaTopuy; | CTABHTH LIENH H | KOPPEKTHOCTH
HCCNIeIOBaHNE IPOLIECCOB C MX | MaTepHalbl U | 3a1a4d ero
y4acTHeM NPUCTIOCO0JIEH | XUMHYECKOTO HpUMEHEeHNst
Msi B TEXHHUKE | DKCIePUMEHTa, | AJs
XMMHYECKOTO | OCYLIECTBIATL | JOCTHXKEHHA
JKCMEPUMEHTA; | €ro 1 | MIOCTAaBNEHHOI
CTaHJAPTHBIC aHANU3HPOBATh | LICNH.
METOIUKHU IOy UCHHEIC
MOJy4eHUs] M | Pe3YJILTAThL
HCCIIe10BAHNs
CBOJCTB
BELIECTB H
MaTepHaoB.
2. CTpyKkTypa u coaepRaHHe AHCUUILIHHBI.
2.1 Pacnpeaenenne TpyA0EMKOCTH AMCUHILIHHEI 10 BHAAM padoT.
OOwast TpyaoéMKOCTL AMCUMIUIMHBI cocrasusier 3 3ad.en. (108 wacos), ux
acripesesienue 1o sujaam pador npeacrasneHo B rabnuue
Bua yuebnoii pabors Bcero Cemecrtpnl
HACOB (qacor)
2
KounrakrHas padora, B TOM 4HcCI€:
AyanTopHble 3aHsTHS (BCEro): 76 76 - - -
3aHATHUS JICKIIMOHHOTO THIIA 18 18
JlaGopaTopHbIe 3aHATHS 58 58
3aHATUS CEMHHAPCKOro THUMA (CEMHHAPBI,
IPaKTHYECKIE 3aHATHs) ) )
Huaa koHTaKTHas paboTa: 2,2 2,2 - - -
KonTpons camocrosTenbHol pabotel (KCP) 2 2
ITpomeskyTouHas atrectaius (MKP) 0,2 0,2
CamocToniTeibHAs paboTa, B TOM HHCIE: 29.8 29.8 - - -
Kypcosas pabora - -
[IpopaboTka yueOHOro (TCOPETHUECKOT0) MaTepHaia, 4 4
BrimonHeHNe HHANBHAYAIBHBIX 3a1aHUH (TOOrOTOBKA
OTYCTOB, MPE3CHTALIHNA, ACMOHCTPAlMOHHOTO 17.8 17.8
JKCIEPUMEHTA)
Pedepat 4 4
[ToaroroBka k 7a00PaTOPHBIM 3aHITHAM U TEKYIIEMY 4 4
KOHTPOJTKO
KourpoJib: - -
Iloaroroska k 3K3aMEHY - -
O06mas Tpya0eMKOCTh qac. 108 108 - - -
B TOM YHCJIe KOHTAKTHASA 782 | 782 - ) i
padoTta
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2.2 CTpyKTYpa AMCUHILIHHBI:
Pacnpenenenue BUoB yueOHOH padoOThl M UX TPYIOEMKOCTH N0 pa3/ienaM JTUCITUMITHHBI,
Paznenbl (TeMbl) TUCHUTAMHBI, M3Y4aeMbIE BO 2 CEMECTpE

KonuuecTBo 4acos

Bueaynuro
pHast
paboTa

AynuropHas

Ne HaumenoBaHue paznenos (Tem) Bcerd paBera

J | TI3 JIP CPC
4

1 2 5 6 8

(%)

Beenenne. Hayuublii 3kCniepuMeHT M ero pojib B

H3YYCHHUH XUMHWYCCKHX JAUCLIUITITHUH, TexHuKa
1. |besomacHoctn  mpu  pabore B xumuyeckoii| 14 | 8 - 2
nabopaTtopun, MaTepHanbl W IPHCIOCOONCHHUS B
TEXHHKE JJAOOPATOPHOTO SKCICPUMEHTA.

2. XuMHUCCKas mocyaa. 10 2 - 4 2

OcHOBHBIE  mpueMbl  padOTBl B XUMHYECKOI
n1abopaTopHu:

4.1 Bechbl U B3BEIIUBAHUSA,

4.2 U3mepenne 00beMa U MIOTHOCTH BEIIECTRA,

4.3 M3mepenue Temnepatypebl U €€ peryJinpoBaHMs;
4.4 HarpesaHue u OxJIaXaeHue;

4.5 Pabora ¢ TBEpALIMH BEILECTBAMM,

4.6 TexHuka padoT CO CMECSMH TBEPOBIX H KUIKHX
BELIECTB U UX PACTBOPaMH,

4.7 DKCIEPUMEHTEI C ra3aMi

26 | 4 - 18 4

CriocoOBl BBRIIECNCHNSA W HACHTH(HKAINS MPOAYKTOB
2
peaKImu

MeToouka 5 TCXHHKa ACMOHCTPallHOHHOTI'O
XHAMHUYUCCKOTO SKCIICPHUMCHTA

18 i 58 29,8

Hmozo ho pasoeiam Oucyuniins 3 ,

Konrpons camocrosrenshoii pabora (KCP) 2

Ilpomexxyrounas arrecrauus (MKP) 0,2

Iloaroroska K TEKYLICMY KOHTPOIIH)

Ob1as TPYA0EMKOCTh MO AUCHUIIIHHE 108

IIpumeuanue: JI — neximn, [13 — mpaktuueckue 3amsTus / cemunapel, JIP — mabopaTopHbie
saustus, CPC — camocrositensuas pabora cryaenrta

(]



2.3 Cogep:raHne

PA3aeaoB (TeM) AHCUHILTHHBI:

2.3.1 3ansaTHA JEKNHOHHOI0 THIIA.

HaumeHOBaHNE PopMa TCKYILETO
Ne ConepxkaHue pasnena (Tembl)
pasuena (rembl) KOHTPOJISA
1 2 3 4
1. |Beenenue. Hayunenii|O0mue mnpasuaa padoTel B XHMHYECKOMH YcTHBII
2. |PkcriepuMeHT W ero|mabopatopun. TexHmka Oe3omacHocTH. [lepras KOHTPOJIb
poJb B HM3YYEHUU|NIOMOLIL NpPH OXOTrax, OTPaBJIEHHsX, [Ope3ax.
XHUMHUYECKHX [lpaBuna noeenenua npu noxape. Hayunblit
AMCIHTIIHA, 3KCMEPUMEHT W ero  podb B MO3HAHMH,
TexHuka XapakTepuCcTHKa HAYUHOTO SKCNEPUMEHTA, ero
Oe30MacHOCTH  NpH|OTHHYHE OT HAOMIOACHHS, MECTO H  POlb
pabote B|IKCIICPUMEHTA B JIOTHYCCKOH LICTIOUKE MMO3HAHAL
XHUMUUECKOH hakTeI-runoTe3a-3 KCIEPHMEHT-3AKOH-TEOP HSI
naboparopum. Crexno. Kepamura, kepmernt, rpadur u acbecr.
Matepuans! u|[TonumepHbie MaTtepuanbl, MeTannbl. MaTtepuanbl
npucnocobnenus  Blans ¢unsTpoBaHus. PezuHa xayuyku, Cmazku,
TCXHHKE 3aMa3KH H yIJIOTHSKOIINEG cpencTea. Boma. PTyTh.
1abopaToOpPHOTO MoHTa)KHBIC — IIPHCHOCOONCHHS,  KPEICIKHBIC
SKCIIEPUMEHTA. H3OENIHs.
3. XHUMHYECKHE CTaKaHbl, KOJOBI H  PETOPTEHL Y cTHEIR
Konokona, xkosnaku, CKIASIHKH M NPoOHpPKH. KOHTPOIIE,
[TpombiBanku, sKkcukatopel U cocyabl [broapa. Oruer no
KpaHel, 3a:kumbl, KlanaHbl, 3aTBOPBl U Kamne| nadopaTopHoi
XumMuueckas yaosuteau, CudoHel, nepexomHble  TPyOKH, paboTe
nocyzna. QIIOHKH, UUTH(BL, CTCKJISHHBIC TPYOKH W
KaITMUBIPEL. JeNMHTeNbHEIC H KalleIbHBIC BOPOHKH.
Avnyiol v Owokepl.  XonogunsHukd. Crynkwy,
YALIKH, TUTIH, Jogouky W wnarenu. Quucrka u
CYHIKA XUMUYECKOH MOCY bl
4. |OCHOBHBIE TPHEMBI Yerublit
paboTh B KOHTPOJb,
XUMHYECKOH B3geinupaHue. TexHoxuMHUUeCKHE BECHIL OTtuer no
nabopaTopHn: AHaTUTHYCCKUE BECEHL nabopaTopHOit
4.1 Bechi 7 pabote
B3BCIIIBAHNS,
MepHble  [UJMHAPBI,  MepHble  KOMOhl M
42 Hsmepenne|nukaoMeTprel.  llunmerkn. bBrOpeTkn  npoBepka
00beMa U INIOTHOCTH|MEpHOH  mocyzpl.  OmpenencHHE  IIIOTHOCTH

BELIECTBA,

JKHOKWX W TBEPOLIX BELIECTB.

43 Himepenue
TEMIEPATYPEI W €€
peryJHpOBaHus;

4.4 Harpesanue u

OXJTAKIEHHE,

PrytHbie Tepmometpel. Tepmonaper. TepmocTraTsl.
banu. ['azoBble ropenku. DaekTpHYECKHE TUIMTKHY,
KOMOOHArpeBaTeH, CyumneHble rkagbl.
Mydenbhbie wkadgsl. Cpeactsa u npudopel ans
oxnaxacHus. Ternnomsonanus.




45 Pabora
TBEPIBIMH
BELLECTBAMMU,

C

4.6 Texuuxa pabor
€O CMECAMH TBEP/bIX
M KUJIKHX BELIECTB U
HX PaCTBOPAMIL,

Hamenvuenue, BbICylWIMBaHWe M NPOKAIUBAHKUE
NOPOLIKOB. Bosroxka. Onpenenenue
TEeMNePaTyphb! MIABAEHH,

Perynuposanue pacxona SKUAKOCTH.
Ilepexkaunsanue JKUAKOCTH. JUCTUNIALIMOHHBIE H
IMCTPAKUMOHHBIE  METOALI OYHCTKH  BELUECTB.
[leperonka muakocTeill. IJKCTpPakuus — MeTOH
OUHCTKM W Pa3feneHusi  HeOpraHW4ecKHx
COeMHEHUN, KunkocTHas IKCTPAKLUA,

OnpenencHue TeMIepaTyp KHIEHHUS JKHIKOCTEHR.
XpaHeHHE KUAKOCTEH.

PacrBopenue, nepemewnsanue. Brinapusanmne u
KOHUEHTPUPOBAHHE PACTBOPOB.

Bemectso u ero uuctora. HomeHxknatypa u
KJIaccHpUKALMA XMMUYECKUX BELLECTB NO COCTaBY
H creneHd 4ucTOTHL.  lloHsarne mpuMecem,
3arpsI3HATENICH, BPEOHBIX BEIICCTB.
DU3HKO-XHMHYIECKHE OCHOBBI OYHCTKH BELICCTB.
Knaccudukauus u  obwas  xapakrepucTHka
METONOB OHUCTKH BELECTB. XUMHUYECKHE METOAbI
pasfieneHust cMeceil M OYMCTKM, OCHOBAHHbLIE Ha
pPa3MYMAX B CBOWCTBAX OCHOBHOMO BEINECTBA M
IPHMECH.
MeTtoapl KpHCTAIIM3ALIT
pactopos.  [lepexpucrannnzauus.
BbICANIMBaHUA.  DUbTPOBaHHE.
ocaaka. Beicyimnsaxue,

H OCaACHHA H3

Dddexr

[TpombiBaHue

4.7 JKCNEepUMEHTHI ¢
razamu

ITpudopel ans8 noayueHus rasos. Ouuctka u
OCYLIKA ra3oR, XpaHEHHE ra3os,

5. |CnocoOrt CHHTE3b! HEOPraHHYeCKUX BELIECTB, TTucbMeHHBbIi
BbI/I€JIEHUSI 7} OTYET MO
HACHTH( KA MHOUBHAYANBHBIM
IIPOAYKTOB PCAKLIHH 3a0aHHAM

6. |Metonuka H|/leMOHCTpAaUHOHHEBIH XUMHYECKHH 3KcnepuMeHT| lloaroroexa u
TEeXHHKA KaK cneundUIecKuit METON O0yUCHHA.| IEMOHCTPALIS
AEMOHCTPAUMOHHOTO|leMOHCTPALUHOHHBIN JKCIIEPUMEHT — HCTOYHMK| JKCIEePHMEHTa
XHMHUYECKOro npuodpeTaemMpiX CTYAEHTOM 3HAHUH, HABBIKOB W
JKCNEPHMEHTa YMEHUH,

2.3.2 3aHATHS CeMHHAPCKOr0 THIIA.

CeMHHAPCKHE 3aHATUA — HE NPEAYCMOTPEHDI




2.3.3 JIabopaTopHble 3aHATHA.

Haumenosanue naboparopueix padbor

dopMa TEKyLIEro
KOHTPOJISI

3

4

O0mue nmpaeuna padoter. Texnuka OesomacHocTH. OKasaHHE
nepBoi METHIMHCKOM MOMOLLH, JlabopaTtopHoe
obopynosanue, Marepuansl 1 npucnocodnenus. XvumMHIecKas
mocyda, XHMHYCCKHC PCAKTHBBI M MpaBuia padoThl ¢ HUMH.
Pabora co creknom, MbITbe 1 CYIIIKA X UMHUECKOIT MOCY bI,

Jamura JIP

ITpoBeneHHE XMMWYECKOTO 3KCMepUMeHTa (B3BelllMBaHUe,
u3MepeHue o0beMa M MIOTHOCTH KMAKOCTH, MPUIOTOBIEHHE
paCTBOPOB, MPHEMEBI HATPCBAHHS W OXJIAKICHHS, Togbop u
cBepneHue npobok, cdopka mpubopos).

Jaumta JIP

Ouncrka BewecTe  (nepeKkpHCTAIUIM3ALNA,
NePeroHKa, IKCTPAKLU)

cyOummanms,

O0mue npueMel padoTHl ¢ Tra3000pa3HBIMH BCIICCTBAMH
(momyucHHe, XpaHCHNE, CODMpPaHUE, OUHCTKA)

Jamura JIP

L8]

BrrmencHre v mACHTHGUKALNT HCOPTaHHMHYCCKUX COCOUHCHHI
(QunbTpoBanHe, BLICYLWHBAHHE, ONPEIENeHHe TeMIePaTyPbl
KHIEeHHs, TUIABJIEHHs, [UJIOTHOCTH JKHIKOCTH, OINpeIeeHne
Kay€CTBEHHOTO COCTABA MANAXHTa)

ITocnenorarensHble NpeBpallleHHa XHMUYECKUX COEAHHEHHMI
(coennneHnii kameiws, Menu (1), ceunna (1))

Cunresbl HEOPraHn4YeCKHX BELECTB

3amura JIP.
TluceMeHnHbIl oTUeT
o CHHTE3aM
HEeOpraHHYeCKHX
BELECTB.
BusyanpHas
OLCHKA YMEHHH H
HABBIKOB
POBEIEHHs
XUMHYECKOrO
IKCTIEPHMEHTA

PaspaboTka 1eMOHCTPALIMOHHOTO XHMHUECKOTO 3KCIIEPHMCHTA
IO XHMHH 3JICMCHTOB

1 I1CEMEHHBIE OTHET
o MOATOTOBKE
JE€MOHCTPALUOHHOT
O  JKCNEPHMEHTA.
BusyansHas
OLIEHKa YMEHUH U
HABBIKOB
MIPOBEACHUS
XHMHUYECKOro
JKCNEPHMEHTA

Jamura nadoparopHoit padotsl (JIP), BeinoaHeHHe kypcooro npoekTuporanus (KTT), kypcoroii
padotbl (KP), pacuetHo-rpaduueckoro 3anavusa (PT3), nanucanue pedepara (P), scce (3),
komnokeuyM (K), TectupoBanne (1) B T.4.



2.3.4 TIpumepHasi TECMATHKA KYPCOBLIX padoT

KypcoBsle paboThl — He NPeayCMOTPEHBI.

2.4 llepevenn yuedHO-MeTOAUYECKOT0 00eCTIeYeHHS 1JIS CAMOCTOATEIbHOH padoTs!

00yUAKIMXCS N0 AHCIHIIHHE,

[Tepeuenn yuebHo-MeTORHYECKOrO ODeceqeH s
JAMCHMITNHBL MO BHIMOJHEHHK) CAMOCTOATEbHOM

Ne Bug CPC ~
padboThI

I 2 3
I |Teopernueckas MeToauueckne pexkOMeHAALHN K OpraHu3alif

CaMONOArOTORKA ayJUTOPHON U BHEAYAUTOPHOI (CaMOCTOATEbHOM)
2 [[Toarotoska k JIP pabOTBI CTYACHTOB. MCTOAMMCCKHC VKa3aHUA /
3 |Pedepar coct.T.IL.  Cropoxenko, T.b. Ilounnok, AB.
4 |Paspaborka Becnanos, H.B. Jloza — Kpacnogpap: Kybanckuit roc.

MHIOMBHAYANLHLIX  3ananuii|yH-T, 2018. 89¢
(cunTesbl  Heopranuueckux|Pocud LB, Xumus. VYueDHUK M 3af44HHK. IS

BELIECTR, NOArOTOBKA H|MTPHKITAAHOIO 6aKa,naBpua'ra / UB. pOCl/IH, H]_-[

BBIMIOJIHEHHE Tomuua, CH. ComoBres. — M. : HsgaTenscTBO
JEMOHCTPALHOHHOTO Opaiit, 2018. — 420 c¢. — (Cepus: baxamaep.
IKCMEPHMENTA) [MpuknanHoii kype)

Cy60ornna H.A., JeMOHCTPAUHOHHBIE ONbITHI 110
HEOpraHuueckoi XMMun ; yued. nocodue ans CTy.
Bhicil. yued. 3aseneHuii / H A, CyObortuna, B.A.
AnemnH, K O. 3namenkos ; mom pexn. O,
Tpetesarora. — M.  HM3garensCkuii  LCHTP
«Aranemusay, 2008, — 288 c.

Me’ro;:lullecmue PEKOMCHAAIMA K BbIMOJHCHHK HHAHBHAYANLHLIX ZallEIHlflﬁ no

pazaenam: «Crocodbl BbiAeJeHNA H HICHTH(UKANHH MPOAYKTOB PeAKUHH» (CHHTE3bI
HEOpPraHHYeCKHX BelnecTB), «VeToOHKa M TeXHHKA AeMOHCTPALHOHHOIO0 XHMHYECKOT0
IKCMepHMeHTa» (pa3padoTKa JeMOHCTPAIIHOHHOT 0 XHMHECKOT0 JKCIEPHMEHTA)

]_LGJ'IB — MNpOoBCPKa OCBOCHHA MCTOOHKH, HMPOBCOCHHMA KM OpPraHH3alHHd XHMHYCCKOIO

SKCTICPUMCHTA.

Otuer no padore «CUHTE3 HEOPraHWUECKOro BewecTsay aonked Obith odopmien B

COOTBETCTBHH C MpeaiaraeMolM IJIAHOM.

1. Beegpenwne. Ucropuueckas cripaska. OOnacru npumMenenns BelLecTBa.
2. Teoperuveckas 4acTb.
2.1, CucTeMHas xapakTepHCTHKA BElECTRA
2.2, Cnocodbl nofyueHHa BelecTra (J1adOPaTOPHbIE M MPOMBILLIEHHbIE).
2.3 OdocHOBaHNE CNIOCODOB MOMYUCHUS, BBIACICHUS H OUHCTKH (TEOPETHUECKOC,
3KOHOMHYECKOE 1 3KOJIOTHUYCCKOE.
3. DKcrnepuMeHTaIbHAS HacThb.
3.1 Ycnoeua OezonacHoro u 3G hexTHBHOrO MmpoBeaeHHs CHHTE3A.
3.2 MeTonuka CUHTE3A.
3.3 . UnenTudukanus BeniecTsa.
3.4 Pacuer MacCOBOI JOMH BhIXoAa BemecTsa. OO0CHOBAHNC BO3MOKHBIX ITOTCPE.
4. CIHCOK HCIOIb30BAHHOM JIUTEPaTYPhL
B kawecTBe npHiOKeHUS K OTHETY BBIMOJHAETCS 3aJaHHE [0 KapTe-TaHy

X4ApaKTepPUCTHKH CHHTE3HPOBANHOTO BELIECTRA.
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Kapra-miian xapakrepHCTHKH CHHTE3HPOBAHHOIO BELIECTBA
CtpoeHue BemecTsa

IlpuBennuTe CTEXHOMETPHICCKYIO (POPMYITY BCILCCTBA.

Knaccudnuupyiite BewecTso no pasindHbIM KPHTEPHSIM.

Hazosute BewecTo 1o Homenknarype [UPAC u palite TpuBHanbHOE Ha3BaHME.

Cocrasbre 351eKTpOHHbIE POPMYJIbI ATOMOB BCEX 3JIEMEHTOB, BXOAALLHMX B COCTAB

BELLECTBA.

5. Hsobpazure cTpyKTypHYH (OPMYJIYy MOJIEKYJIbI MM, €CIH BEWecTBO HOHHOE,

[pUBEINTE CTPYKTYPHBIE POPMYITbI HOHOB.

CocraBbTe 3J8KTPOHHYIO AHArpaMMy MOIIEKYJIbl WK HOHOB 110 metony BC.

7. Knaccupuumpyiite Bce cBs3n B MOJexkyJe Bewecrsa (110 THIY, MEXaHH3MY
obpaszosanms).

8. Ha ocHoBe 001MX TEOPETHYECKHX NPEACTABIEHHH OLEHHTE IPOYHOCTb BCEX CBA3eH M
CPaBHUTE Pe3YNbTaTbl CBOMX paccykaeHHH ¢ TabJIMYHBIMM 3HAYEHHSAMH JHEPIHH
CBA3EH.

9. Onpenenute odliiee YHCNO G U T-CBA3EH B MOJEKY e BE1IIECTRA.

10. Onpenenure Yucio HECNAPEHHBIX 3JIEKTPOHOB.

11. OmpenenuTe TUl THOPUOH3ALKE OpOUTAICH HEHTPATBEHOTO ATOMA B MOJICKYJIE.

12. OnpenenuTe TUIT KPUCTAUIHYECKOH PEIISTKH BEIICCTBA B TBEPIOM COCTOSHHHI

13. Mcxoas M3 cTpoenns BelecTBa, OLUEHNTE BO3MOKHOCTE €r0 PACTBOPEHHS B NOJIAPHBIX 1

HEMOJIAPHBIX PACTBOPUTEISAX.

o =

o

duznueckue CRONCTRa
1. Ha ocHOBaHHH CIPaBOYHLIX JAHHBIX COCTABBTE TAONHIY (PI3HUCCKUX CBOMCTB
BCLIECTBA, B KOTOPOH YKAKHUTE:
-OpraHoNienTH4ecKe CBOHCTBA - HATUUHe HIIH OTCYTCTBHE 3aI1axa, BKYC, LBET BeLLeCTBa
WJIH ero pacTBopa,
-TEPMHYECKHE U TETIOBbIE CBOHCTRA - TEMMEPATYPhl MIABAEHHUA U KUMEHMS,
arperaTHOe COCTOsIHHME NMPH CTaHAAPTHBIX YCAOBUSAX,
-MCXaHHYECKHC CBOMCTRA: XPYMKOCTE (KOBKOCTBD), INTACTUYHOCTD (HETLTACTHIHOCTE)
KPHCTAJTHYECKOT O BEIICCTBRA, TUIOTHOCTE BEIISCTBA B TPEX arperaTHhIX COCTOSHUSX
-ONTHYECKUE CBOWCTBA - IPO3PAYHOCTD HIIM HEMPO3PAYHOCTDL, CNIOCODHOCTD MOMIOWATD
CBET B PA3HLIX AUANA30HAX CHEKTPA, -JIETy4ecTh (HeleTyecTh),
-3JIEKTPONPOBOAHOCTE TBEPAOTO BELIECTBA, €0 Pacriabd U pacTBOPOB;
-MarHHUTHbIE CBOKMCTBA {Napa- U 1MaMarHUTHOCTh, (PEPPOMATHHTHOCTL);
-pacTBOPHUMOCTE B IOSIPHBIX U HEMOMSPHEIX PACTBOPUTCIIX.
XUMHYECKHE CBOHCTBA
Mcnonb3ya 3HaHHA © CTPOEHHMHM BELIECTBA, OJHEPrHy CBA3eH, MpPencKaXHTe,
HACKOILKO cTabuiibHbiM Oyaer BewecTBO NMPH CTAHMAPTHLIX YCIOBHAX, HAIPEBAHUH
(no coren °C), npoxamusanuu (0 Ttoicsa “C). Tlpum astom ne 3adyabre OUEHHUTH
cTadMIILHOCTD IPOAYKTOB B PEAKLWH NPH BLIOPAHHBIX BAMH TEMIEPATYPHDLIX YCIOBUSAX.
CocTaBbTe ypaBHEHUS BO3MOMHbBIX peakiuid,
PaccuuTaiiTe cTeneHH OKUCIEHUS ATOMOB BCEX HJEMEHTOB, BXOAALIMX B COCTAB REIECTRA
CocTaBbTe CXeMbl AONYCTUMBIX U3IMEHEHWI cTeneHell OKMCIEHHA AnA aToma
KOKJ0rQ  30eMeHTa. BbISBMTE, Kakyk  (QYHKIMK -  OKUCAMTENbHYH) WM
BOCCTAHOBUTENBHYK - MOKET MPOABAATH aTOM KaxA0ro 371eMeHTa BElleCTRA,
Hcnonb3ys crnpaBOuHble JaHHbIe O 3HaueHWU 3Hepruu [ ubbGca oOpa3oBaHusA OlleHUTE
BO3MOKHOCTb MPSAMOTO CHHTE3a B CTAHMAPTHBIX YCIOBUAX,
OueHHuTE COCTOAHNE BEUIECTBA B €ro BOAHOM pacTBope. Hamuimute ypaBHeHue
ANEKTPOSTUTHYECKOH AUCCOLMALIMM, eCTH OHA NPOTEKAeT.
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6. HMcnonw3ya cnpaBOYHbIE AAHHLIE O 3HAYEHUAX OKHCAWUTENbHO-BOCCTAHOBMTENBHBIX
MOTEHLMANOR, NOAOEPUTE OKHCIMTENH H/UIH BOCCTAHOBUTEMU U OLIEHUTE BO3MOMXHOCTh
OPOTCKaHHA OKHCIHTCIBHO-BOCCTAHOBUTC/IBHEIX pPeakuMii B pactBope. (CoOCTaBbTE
YPABHCHMA 3THX PCAKIIUIL

7. CocTaBbTe YpaBHCHHS 3NIEKTPOIM3a PAcliaBa W/ MIH BOIHOTO PacTBOPA BELICCTBA (@CIu
OH BO3MOJKCH).

7. CocTaBpTC VpPAaBHCHHS PEAKLUHH, OTpa’karIOHX KHCIOTHO-OCHOBHBIC CBOICTBa
BCIIECTBA M €r0 HOHOB (peaklUMH CaMOMOHM3ALNH, AUCCOLHAIWK IOA I¢HCTBHEM
pacTBOPHUTENSA, B3aUMOACHCTBUS C OKCHUIAMH, THIPOKCHUIAMH).

8 MHcnonp3ysa cxeMy TCHCTHUCCKHMX CBI3CH KIaCCOB HCOPTAHHMCCKUX BCUISCTB U
CIIPABOYHEBIC JAaHHBIE O 3HAUeHUsX 3Hepruu [ ubddca, 3HTAneNHH oOpa3zoBaHHS,
SHTPOMHK 00pa30BaHMs, JICTYUECTH BCUIESCTB, OLCHUTE sl JaHHOTOBCLICCTEA
BO3MOKHOCTE ITPOTCKAHNS BEICOKOTEMIICPATYPHBIX PCAKIIHIT OOMCHA ¢ COTAMM.

9. Hcronb3ys crpaBouHble JAHHBLIE O JIETYYECTH, PACTBOPHMOCTH, 3HAYEHHUAX IHEPrHH
[ub6ca wnu sHTanenuu oOpa3oBaHHS THAPATHPOBAHHBIX HOHOB W BelECTBA,
OLEHHUTE OCaZAMTENIbHble W BbITECHUTEIbHblE CBOHCTBA BELIeCTBA H ero HOHOB B
pacTBopax.

10. lMonrBepanTe BO3IMOKHOCTD MPOABJIEHUS OCAAHTENBHEIX H BbITECHHUTENILHBIX CBONHCTB
Ha OCHOBE CMPAaBOYHBLIX 3HAYEHHWH COOTBETCTBYIOLINX KOHCTAHT PaBHOBECHA (HMOHHOIO
NPOU3BENEHHS BOIbL, KOHCTAHTbI AUCCOLUMALHH, [IPOUIBEIESHHS PACTBOPUMOCTH).

11. Hcnone3yst nanuble O CTPOEHHH BeLIeCTBa, OUEHHTE CHNOCODHOCTL BElecTBa HIIH
NPOAYKTOB €ro OUCCOLMALHH Y4YaCTBOBATb B PEAKUHSAX NPHCOeIHHEHHS K OKCHIAM,
consiM CocTaebTe ypaBHEHHA COOTBETCTBYIOLIHX PeaKLHIl.

12. Ecnu BBl yCTAaHOBHMIIM, YTO BeLIECTBO MalQ PacTBOPHMO B BOAE, TO, HMCIIONb3ysA
3HA4YeHHsA MPOH3BEIEeHHS PACTBOPHUMOCTH M KOHCTAHTbI YCTOHYHBOCTH KOMILJIEKCOB,
noA0epUTe peareHT, KOTOPbIi ¢NOoCcoDEH PACTBOPUTL 3TO BELIECTBO U MEPEBECTH €ro B
YCTOHUYNBBII KOMIIEKC,

13. TIpuBenuTe ypaBHeHHA cnelMQUIHBIX A8 TaHHOTO BENIECTRA PEaK1Uuid,

14. TlpuBenuTe ypaBHEHHA peaklMH, Jexallux B OCHOBE TNPOMBILUIJIEHHBIX H
1abOpaTOPHbBIX CNOCOOOB MONYYEHUS BEIIECTRA.

15. YkakuTte Haubonee BaskHble 00NaCTH NPHMEHEHUS BELLECTRA.

OcHOBHOIT  3a7aueil  XMMHUYECKOrO JIEMOHCTPALMOHHOrQ 3KCMepUMeHTa  SABASETCS
3HAKOMCTBO C Ba’KHCHIIMMH METONAMH XHMMHH, PACKPBITHE CYLIIHOCTH XHMHYCCKUX SBICHHI,
MIPHEMOB 3KCIEPHMEHTAILHOH PadoTEl, O3HAKOMIICHHE C IPABHJIAMU OC30IACHOCTH TPYAd B
XUMHHECKOH 1adopaTtopu.

TpeboBanne K NEMOHCTPAUHOHHOMY JKCHEPUMEHTY. HArIAOHOCTb, I[POCTOTA,
0€30MacHOCTb, HANEKHOCTL, HEOOXOAHMOCTh OOBACHEHUS PE3yNbTATOB, KPATKOBPEMEHHOCTD,
yOeaUTENbHOCTh, 3CTETHYHOCTb, AOCTYMHOCT A8 NOHUMAHUA, MpeABapHTEbHAs NO/TOTORKA
SKCIECPHMEHTA, OC3YKOPU3HEHHAS TCXHHKA BLITIONHCHNA.

Ilpy mpoBeACHHH M TNOATOTOBKE ACMOHCTPALIMOHHOTO XHMHYECKOTO 3KCIICPHMEHTA,
CTYyOEeHT AOJDKEH MOKAa3aTh Bnazenue o0WHMN IKCIEPUMEHTAILHLIMA M OPraHH3aLMOHHBIMH
YMEHHAMH: oOpawarses C BELLECTBAMH, 00opyaoBaHHEM, nadoparopHbIMU
MPUHAIEKHOCTAMU; COOMpaTh TNpUOOPHI M3 TOTOBBIX JA€Tallell; TpPaBHUILHO BHITIONHSATH
XUMHUYECKHE Onepariiy; codmaaTh npasuaa 0e30nacHOCTH; CODMOAATE YUCTOTY U MOPSIOK HA
pafoueM MeCTe, SKOHOMHO HCIOJB30BaTh PEAKTHBEL PACHPCHCNIATE OOA3AHHOCTH TIPH
TPYIIOBOH paboTe.

B kauecTBe OTUCTa MpPEANATAcTCS COCTABJICHHC WHCTPYKTHBHBIX KapT  IUIf
AEeMOHCTPALMOHHBIX  ONBITOB ¢  yKaszaHuem TpedoBaHuil TexHMKH 0e30macHOCTH  [IpH
BuinonHenny onbita. [Tpu cocTaBnennn HHCTPYKTHBHBIX KAPT PEKOMEHAYETCH IPHAEPIKUBATLCS
CNEAYIOLIETO NIAHA;

1. TTocTaHOBKa Lienn onbiTa (UM NPODAEMbl KOTOPbIE HYXKHO PELINTB),
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2. Onucanune npudopos, B KOTOPOM NPOBOAMTCH OIbIT, YCJIOBHH B KOTOPLIX OH
MPOBOAUTCSA, PEAKTUBOB C YKa3aHUEM UX CBOIICTB,
3. BBIBOI ¥ TEOPETHUIECKOE OOOCHOBAHHE

YueOHO-MeTOaYeCKHE MATEePHATbl I CAMOCTOATENbHON padoTel 00yqalowmxes u3
YUCITA MHBAJTMAOB U JIMLL ¢ OrPAHUYEHHBIMH BO3MOXKXHOCTAMM 310poBka (OB3) npenocrasiswoTes
B popMax, aanTUPOBAHHBIX K OTPAHHYEHUAM HX 37I0POBbS U BOCTIPUSTHS MHGOPMALIMU;

Jnst mun ¢ HAPYIIEHUAMHM 3PEHUS: B IICYATHOH (POPME YBSITHHMCHHBIM IPUQTOM; B dopMe
SICKTPOHHOTO TOKYMCHTA.

Jns UL ¢ HAPYIICHUSIMU ClTyXa: B IeUaTHOH GropMe; B (hOpME 3TMEKTPOHHOTO TOKYMCHTA,

Auis MU € HapYLIeHWstMHM ONOPHO-ABHIATENILHOIO annapara: B nedatHoi Qopme; B
dopMe IIeKTPOHHOTO JOKYMEHTA.

JlaHHbIi nepeueHbh MOXET ObITh KOHKPETHU3HPOBAaH B 3aBMCUMOCTH OT KOHTHUHIEHTA
odyyaroLmxcs.

3. O6pazoBare/ibHbIE TEXHOJIOTHH.

Ao dopmuposanms odwenpodeccHoHanbHbIX U NMPOhECCHOHANBHBIX KOMIETEHUUH B
MpoLECcCce OCBOEHMS KYpCa MCMOAb3YETCA TEXHOMOrHs NpO(eccCHOHANIBHO Pa3BUBAKLIETO
00yUeHHs, NpelyCMaTPHBAKIIEA HE TONbKO Mepefavy TEeOPeTHUECKOro MaTepuana, HO M
CTUMYIMPOBAHNE U Pa3BUTHC MPOIYKTUBHBIX NIO3HABATCIBHEIX ACHCTBHI CTYICHTOB.

B kavecTBe CNOBECHO-HAIIIHOTO METOIa O0YICHIUS HCIIONMB3YETCA 1eMOHCTPAaLIHOHHHBII
XUMHUYECKHIT IKCMEPUMEHT, KOTOPDLIH [TPOBOINTCS MPH NPOBEAEHHH JTabOpaTOPHLIX 3aHSTHIL
JleMOHCTPaLHOHHBIH 3KCIIEPHMEHT NO3BOJIAET penojasarenio cpopMUpoBaTh HHTEpPEC K
MpeaMeTy y CTYACHTOB, 00YUYaeT NpHeMam TeXHUKN N1adopaTOPHOTO SKCIEPHMEHTA.

Jna nosbliieHust 3Q(HEeKTUBHOCTH yueDHOrO Mpouecca UCNOABL3YIOTCA CNeAyrolive
00pazoBaTeNBHEIC TCXHOJNOTHH: HH(POPMAIIMOHHO-PA3BUBAIOIINE TCXHOJOTHH, HANPABICHHEIC
Ha QOPMHpOBAHHC CHUCTEMEI 3HAHHIH, 3aNOMHHAHHE M CBOOONHOC OICPHPOBAHHE WML
Hcnonpsyercs meron npoOneMHOr0 M3IOXKEHHS Marepuaa, CaMOCTOATENbHOE H3ydeHHe
JIMTEPATYPLI, NMPUMEHEHHE HOBLIX HHPOPMALHOHHLIX TEXHONOIHH [J11 CAMOCTOATENLHOIO
MOMONHEHHUs 3HAHWI BK/IKYA" MCMONb30BAaHME TEXHHYECKHX W 3JIEKTPOHHBIX  CPEsICTB
HHPOPMALIUK; NEATENbHOCTHBIE NPAKTUKO-OPHEHTHPOBAHHLIE TEXHOIOMHH, HAMNPABASHHbIE HA
$hOpMHEPOBAHHE CHCTEMBI MPO(PECCHOHANBHBIX — NMPAKTHYCCKUX YMCHHA MpPH MPOBCOCHHN
SKCIEPHMEHTAJBHEIX HCCICAOBAHNH, O0SCIICUHBAIOIINX BO3MOKHOCTE KaUCCTBCHHO BLITONHATE
NPodecCHOHANBHYIO AESTENLHOCTD, PA3BHBAIOLINE NPOOIEMHO-OPHEHTHPOBAHHBIE TEX HOJIOTHH,
Hanpasnennsie Ha QopmMupoBande H pasBuTHE NPOOIEMHOrO MBILWIEHHs, MBICIHTENILHOH
AKTHBHOCTH, CMOCOOHOCTM BUAETH W (OPMYNUPOBATh Npolnemsbl, BbIOUpATL CMOCOOBI M
CpencTBa  ANMA  MX  pelIeHHs; TEXHOJOTMH  JMYHOCTHO-OPHEHTUPOBAHHOTO  O0YUeHus,
MIO3BOJBIIOIINE CO3JABATL UHANBHAYAIbHEIC 00Pa30BATeNBHEIC TCXHONOTHH, 00CCICUHBARIITIE
VUCT Pa3IHYHBIX CIIOCOOHOCTEH O0YHAKIMUK, CO30aHNC HEOOXOONMBIX YCIOBHIT IS Pa3BHTHSA
MX MHIMBUAYAILHBIX OCOOEHHOCTEH.

Jns HHBATWAOB M JIHU C OIPAaHUYEHHLIMH  BO3MOKHOCTAMH 3I0POBbS  MOTYT OBITb
MCMOb30BAHbI obpa3oBaTesbHbIe TEXHONOTHH, MO3BOJISIOLLIHE MONHOCThHY
MHAMBUAYANU3HPOBATL COMEP:KAHHE, METO/Abl U TeMMbl yueOHOH AeATENLHOCTH, BHOCHTh
BOBpPEMsI HCOOXOOHMEIC KOPPEKTHBHI KaK B ICATCIBHOCTH CTYICHTA-HHBAIMOA, TAaK U B
AeATeILHOCTE IIPEIIoIaBaTeI.

JAnst MU ¢ OrpaHUYeHHBIMH BO3MOKHOCTAMH 3I0DPOBbs [TPEIyCMOTPEHa OpraHH3auus
KOHCYJILTAUHH € UCMOJIBL30BAHUEM JIEKTPOHHON MOYTDL.
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Konuu
Bus 3aHsaTus Hcnonb3yeMble MHTEPAKTHUBHBIE
Cemectp - €CTBO
(L, I1P, JIP) 00pa30oBaTCNBHBIC TCXHONIOTHH
YACOR
2 P TToarororka n anpodatna npe3eHTalnd, 26
BU3YAJIHM3ALMA XHMUYECKOTO HKCTIEPUMEHTa,
Mpe3CHTAUUA pehepaTon, HHINBHAYATBHBIX
3agaHuil B hOpMaTe MUHH-KOH(PCPCHIIIH.
Hmozo; 26

4. Oueno4ynbie H METOJHYECKHE MATEPUADI

4.1. QueHouHble CpeACTBA 11M1 TEKYIIECT0 KOHTPOJAA YCMIEBACMOCTH 1 l'lpOMe?l{yTO'lHOﬁ
ATTCCTALMH,

Texyumuii KOHTpONb OCYLIECTBAAETCS B YCTHOH M NMUChbMEHHOH (popmax B npouecce
BBIMIOJHECHUST J1a0OpaTOpHBIX padoT B BHUIEC OTYCTOB IO BBINOMHEHHI) HHIWBHIYAIbHBIX
SKCIECPHMCHTANBHBIX 33JaHMi, YYacTHIO B OOCY:KOCHHH pedepaTtos. llpomeikyTodHBIH
KOHTPOJIb OCYLLECTBIIAETCH IPHEMOM 3a4€Ta BO 2 CeMecTpe.

4.1 ®oHA OLIEHOYHBIX CPEACTB AJIA NPOBeIeHH TeKYIEero KOHTPOJIA.
4.1.1 Boripochl A5 YCTHOT0 KOHTPOAS

Marepuanbl H IPHCIOCOD/IEHHS B TEXHHKE J1IA00PATOPHOIO IKCNIEPUMEHTA. XHMHYeCKAs
nocyaa
HazoeuTe mMaTepuanbl, HCNOIb3yEeMbIE B TEXHHKE XHMHUYECKOrO HKCMEPHMEHTA.
[Mepeuncnure nandonee ynorpedasiemMole copra JadopaTopHOro CTeKa.
HaiiTe XapaKTePHCTUKY MOJUMEPHBIM MATEPHANAM, HCIONb3YEMbIM B NPAKTHKE
XUMHYECKOTQ 3KcTepuMenTa ((HToponnacT, NoOAUITUNEH, NOJUTNIPOIHIEH, NONHBHHN,
XJIOpHA, IOTUMETHIMETaKpHIaT).
4. Kaxkne Mateprans! Uil (GIIbTPOBAHHS HCIIONB3YIOTCS B MPAKTHKS XAMHUICCKOTO
3KcnepuMenTa?
5. [JaliTe XapakTepUCTHKY METAJIaM, HCTIOJNB3YEMbIM B TEXHHKE X TMHYECKOIro
IKCNEPUMEHTA.
6. Kakune cMasku W 3aMazKy UCMONB3YHOTCA B MPAKTHKE X MMUYECKOTO 3KCmepuMeHTa?
7. Js uero UCmonb3yIOTCs pe3iHa M Kay4dyKH H KaKOBBI IIPABIIa 00palleHNs ¢ pe3HHOBBIMHU
Y MOJTUMEPHEIMH TPyOKaMu?
8. Kak ounmaror ¥ XpausaT BOAY B IPAKTHKE XMMHHYECKOI0 dKCIepHMeHTa?
9. B xakux uensx ucnodnb3yercs rpadut, acOecT B TeXHUKE X UMHYECKOIO 3KCrnepHmMeHTa?
10. Kakne MOHTa:KHBI€ NPUCTIOCOONEHUST U KPENeskHble U31eHA HCTIONB3YIOTCS B MPAKTHKE
XUMHYECKOrO 3KCnepHMeHTa’?
11. Ilpapuma paboThl ¢ XUMUYECKOH TOCYHOMH.
12. Hazoeure ussectHyr Bam nocyny ms ToHKoro ctekia. Kakoso ee HasHaucHHE?
13. Jns n3roToBleHHs Kakoil XMMHYECKOH NMOCYyAbl HCMONB3yeTes ToncToe cTekyno. Hasosurte
3Ty NOCYAy W OTIpeIeNnTe ee Ha3HadeHHe.
14, Kakas xuMHuecKas nocy/a Jydille BbIAEPKUBAET Harpesanue?
I5. Jns yero ucnone3zyerca ckasHka THIEHKO?
16. Jlns dero ucmonb3yeTcs ckisHka dpexcens?
17. J1ns 4ero HCIONMB3VIOTCS ITPOOUPKH XUMIUECKHE?
18. dnst yero HCIONB3YIOTCH CTaKAHbI X UMHYeCKNe”?
19. dnst vero Henonb3yoTes Kondul MiIoCkonoHHbIE?
20. JInst yero UCMoNb3YHTCS KONObI KOHNueckHne (pnenmeiiepa)?
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Jtst yero Merob3yioTes Konobl KPyriogoHHbie?

JUst uero UCnoae3yrTes konowl Knsiizexa?

st 9ero UCTOIB3VIOTCA KOIOR Bropua?

JUis 9ero HCIIONB3VEOTCA [IEPEXOIHUKY U TPOHHHKN?
st vyero uenonb3yrores Orokeb?

Jnst yero HEoeJbB3YITCA BOPOHKY C LUMPOKUM IOpIoM?
JInst 4ero UCNoNb3yKTCA BOPOHKH JIIMHHbIE?

JInst 4ero UCMONB3YHITCS KanenbHbLIE BOPOHKH?

JAJ1s1 4ero HCIIONB3VEOTCS BOPOHKH IETHTCIbHBICT

JIst 9ero HCIoIB3YeTCA XOMOamIbHIK Jdnxa?

Jnst yero Henob3yeTes WAPHKOBLIN BOAAHOH XONOAUIbHHUK?
Jast vero ucnonpsytores aeduiermaropot?

JInst 4ero MCnoNb3yeTcs anaoHk?

JInst uero UCMobL3YHTCA «MayKu»?

JUis 4ero UCTIONB3YIOTCA XIOPKaIbIHeBEIC TPYOKH?
JUJis1 1ero HCIIONB3YEOTCS 3KCHKATOPbI?

Jnst yero HETIoTB3YIOTCH KPUCTAITU3ATOPEI?

Jaist vero uenonbzytores konObl Bynzena?

Kaxkue cknsanku Bam uzBecTHbI?

. KaneabHuupbl, amnynel, OHOKChI U Kanieya0BUTEMH, TAE HCTIONL3YIOTCA?

JUIs 1ero HCIIONB3VIOT 3aTBOP?

JAis vuero HCIoNb3yITC BOPOHKH broxuepa?

Uem 0ObIMHO CMA3LIBAIOT KPAHDBI KANENbHbIX BOPOHOK?

Uem cMa3bIBalOT KPaHbl KanelbHbIX BOPOHOK 11pu padore ¢ Opomom?

. Ht0o HeoOXOAMMO NMOMHUTL MPH XPaHEHHN HTH(OBAHHBIX COSTUHEHUIT U KpaHOB?

. KaxoBsb! npasuna Harpepa KpyrioA0HHOIN M NIOCKOAOHHOI nocyab1?

. M3 xakoro cTexna U3roTaBIHBAIOT 0CO00 TEPMOCTOHKHIE H3ACTHA?

. Kaxas dapdoposas nocyna HCIIONB3yeTCA B XUMHH H KaKOBBI 00JIACTH ¢ IIPHMCHCHUS.

Kak MOKHO OUMCTUTL TIOCYIY OT BAKYYMHOW cMa3ku?

[Nepeuncaure Ha3BaHUA W HA3HAYEHHS MEPHOH MOCYIbI.

Kaxosbl npaBuna pabotel ¢ nocyaoi Ha maudax?

JInst 4ero UCMONBL3YHT KaNblMHUPOBAHHYH COY MPU MbIThE NOCYAbL?
Kax oTMBITE 3arpsA3HEHUA COCIHHCHUAMH MapraHa’?

J71s1 9ero UCTIONB3YIOT XPOMOBYIY CMECH?

Kaxk npuroroBuTh XpOMOBYO CMECh?

OnuwuTte Npouenypy MbITbH H CYLUKH XHMHUYECKOH NMOCYABL.

XuMu4yecKHe peAKTHBBI H OCHOBHbIE NIPHEMBI PA0OTHI B XHMHECKOIl 1adopaTopHu
Kaxue kaccel YUCTOTH! peakTHBOB BaM M3BCCTHEI?

Kax XpaHAT KOHIEHTPHUPOBAHHBIC PACTBOPBI, T'OPIOUHE BCIICCTBA, OKHUCIHTCNH, CHIBHO
NnaxHyLHe pacTeopbl?

Kakoebl Mepor npepocropoxuoctu npu padore co wesnouamu, GochopHbIM aHMHAPHIOM,
KOHUIEHTPUPOBAHHBIMHI KUCIOTAMHT

B kakux cnydasx AN nepeTHpaHus NPHMEHSHOT araToBble CTYNKN?

KaxoBbI papiia B3BCIIHBAHIS X HMHUCCKHUX PCAKTHBOB?

KakoB®I mpueMBl HarpeBaHus PeaklMOHHBIX COCYIOB (HarpeBaTeIbHbIC IpHOOpHI ).

KakoBbl npuembl oOxyaaeHns peakunoOHHBIX cocyaoB (cpexcrsa u  npubopbl A
OX JIAKAEHN).

Kak u3smepsaoT 00beM 1 MIOTHOCTH BeLIeCTBA (MEepHAA MOCYAd, NPOBEPKAa MEPHON NMOCY b,
onpeneneHde MIOTHOCTH KUAKHX W TBEP/IbIX BEIIECTR).

Omnepaunn ¢ XUIKAMH BELIECTBaMH (IIEPETOHKA JKUAKOCTCH, ONpENeNCHHE TEMIIEPaTypHI
KHITCHUS, SKCTPAKLIS).
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10. Pabora ¢ TBepabIMY BelecTBaAMH (M3MEJbYEHHE, BLICYLUMBAHHE U TPOKATHBAHHE, BO3MOHKA,
onpeaeneHre TEMNEpaTypbl NAaBIEHHSA).

11. TexHuka padoT O CMECAMH TBEPABIX H JKUIKHX BEIIECTB H HX PacTBOpaMH (pacTBOPCHHE,
OIpeneNicHHe  pacTBOPUMOCTH, BHINApPHBAHHE U KOHLCHTPUPOBAHHE  PAacTBOPOB,
$unbTpoBaHNe, NPOMbBIBAHHE OCATKOB, KPUCTAJUIN3ALNA BEWECTBA U3 PACTBOPOB).

12. DkcnepumenTtol ¢ razamu (npuOOPBI HJIs NMOJIYHEHHS Ta30B, OYUCTKA H OCYLIKA ra3os,
XpaHeHue ra3os).

13. KakoBbl npaBuia padoThl ¢ TBEPABIMU LIETOYAMH, KOHLEHTPUPOBAHHBIMU KUCIOTAMH.

14. IlpusenuTe npasuia H3MEPEHHS H CMELICHUS XHMHICCKUX PEAKTHBOB.

15. Kakve HarpeBaTenbHBIC MPUOOPE! HCIONB3YIOTCA B 1a00paTOpHO MPAaKTUKS U KaKOBBI HX
ocobennoctu?

16. ChopmynupyiiTe npasuia B3BELWHWBAHMS, HCIIOIb3YEMbIE B XHMUYECKOH 1a00paTopHH.

1 7. Kak npaBUAbHO HArpeBaTh NPOOHPKY, MIOCKOAOHHYH NOCYAY, KonOsbl,

18. Kak ynapuBatoT pacteop?

19. Kaxue oxnaxnmaroine cMec BaM u3BecTHBI?

20. Kaxue npudops! UCTIOAB3YIOTCS B TaOOPATOPHON NPaAKTUKE IS TIOTYUEHHS Ta30B.

21. Onuwwre yerpoiicTso annapara Kunna u npouenypy 3apanku annapara Kunna.

22 Kakue cnocodwl cobupanus razos Bam nssectpi?

23, Kak o4M1Iat0T 1 OCYLIAKOT rasbl B adoparopuu?

24, TlepeyucnuTe PEKOMEHAYEMbIE pEareHThl U MOTJOTUTENN 1S OYHCTKH ra3oB OT NpHMeceid,

25. Ha3zoBure OCYIIHUTENH [a30B.

4.1.2. llpumepHblie Tembl pedeparos

1. Hay4HBIl 3KCIIEPUMEHT U €r0 pOjib B IO3HAHUH,

2. XapaKTepHUCTHKA HAYYHOTO 3KCIIEPHMCHTA 1 €T OTIHYHS OT HaOMOICHHUIT;
3. Mectro ¥ ponb 3KCNEPUMEHTa B JIOPMYECKOH uernouke. nozHanue — (akTbl - Teopus —
3KCIEPHMEHT — 3aKOH,

4. JKcnepUMeHTaNbHas MPOBEPKA ATOMHO-MONEKYAAPHON Teopul,

5. XUMUUYECKUH CHHTE3 — NOKOPEHHE BEIECTRa,

6. Brimaromnecst XUMHKH U XHMHYECKHE SKCIIEPUMEHTEL,

7. JeMOHCTpaLMOHHBIA XUMHYECKHH 3KCIIEPHMEHT;

8. JxcnepumenTtanbHas xumusa XVII seka;

9. DkenepumMenrtanbHas xumua XVIII Beka;

10. DkcnepumenTtanbhan xumust XIX Beka,

I'1. CoBpemeHHas 3KCNepUMEHTAIbHAA XUMHSA.

12. MaTepuaisl, HCIIOAB3YEMBIC B TEXHUKE XUMHUYECKOIO 3KCIIEPHMEHTA.

13. I1pobaeMEl ¥ MEePCNCKTUBELI COBPECMEHHOMN CHHTCTHUYCCKOM XITMHEM.

4.1.3 HuanBuayaiabHbIe 3a1aAHHSA N0 CHHTE3AM HEOPTAHHYeCKHX BeLLeCTB

CryznenraM npeniaraercs BBITIOJIHHTL M [PEIOCTABUTL OTHET 1O IBYM CHHTE3aM B
COOTBETCTBHH C IIPEINIAracMbIM NICPCIHEM:

JIMxpoMaT aMMOHM, OKCanaT Kajaus, XpoMaT Kanus, conb Mopa, XJ0pua aMMOHMA,
okcanar xenesa (mpodopHoe Keae30), XIOpHasA H3BeCTb, Hogua csunua (11), itogun kanus,
kapOoHaT ceuHLA (11), fiomua Memn (1), HUTpAT LIMHKA, HUTPAT Kaausd, Cynb(aT THTaHA,
kapOOHAT KaaMHa, HUTpaT Oapus, xaopua kodansta (I1), kapdonat kodanbta (I1), HUTpaT
kobanpra (I1), nurpar mapranua, kapboHar MapraHua, OKCaiaT MapraHua, THOCYIb(ar HaTpus,
MCTaBaHAAaT aMMOHUSL, THAPOKapOOHAT HATPHs, XPOMOKAIHCBhIC KBACLIbl,
ANOMOAMMOHHIIHBIE KBACLIBI, ATFOMOKAIHEBBIE KBACLbI, MANAX UT, IIAy0epoBa collb, Cybdat
rerpaammunmesnt (I1), rerpaxnopountkar ammonus, rexcaponanoxpomar (I11) kanus,
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reKCaHUTPOKODATBTAT HATPHS, XJIOPUL MeKCAAMMUHHHUKENS, THIPOKCH aTI0MHHUA, a30THAS
KHCJIOTA, conanas kuciora, fopHas kucnora, Oypa, nepoxcua dapus, okcna csunua (IV), fox.

4.1.4 3aganug mo pa3padoTKe AeMOHCTPALHOHHOI0 XHMHYECKOI0 3KCMePpHMEeHTA

I'pynne ¢TyZeHTOB U3 ABYX-TPEX 4EJIOBEK NIPEAIaracTCs BBIMOIHATE H IPSAOCTABHTE
OTHET MO NOAMOTOBKE H BBIMOIHEHUK) AEMOHCTPALIHOHHOTQ 3KCMEPUMEHTA NO OAHON U3
npenaraeMblx TEM: TEOPHSA PACTBOPOB; TEOPHS JNEKTPOIHTHYECKOH AUCCOLHALNH,
XHUMHYCCKOE PaBHOBECHE, CKOPOCTb XUMHYECKOH peakLiH, XHMHS SJICMEHTOB (KHCIOPOAHEIC
COETMHEHUS raJlOTeHOR; a30T U ero COENMHEHH; ANIOMUHUI 1 ero COeIHHEHHA, XPOM W €ro
COeIMHEHUS, MAPraHel U ero COSIUHEHHS, JKEJe30 U ero COeIHHEHHs )

4.2 PoH OLEHOYHBIX CPEACTB A MPOBeAeHHS IPOMERYTOUYHOH ATTECTALHH

Jlns  OueHKM 3HAHMA, YMeHMWH, HaBbIKOB M (WJM) OMNbITA JEATENBHOCTH,
XapaKTePHU3VIOMNX 3Tarnbl GOopMHPOBaHHA KOMICTCHIN B IPOLIECCE OCBOCHUS TUCIMITITHHBI
b.1.5.09 IlpakTHKa XUMHYECKOIO 3KCIEPHMEHTA, [IPOBOANTCS NMPOMEKYTOUHAs aTTeCTaLM B
BHIE 3a4eTa (2 ceMecTp)

4.2.1. OueHouHBIE CPeICTBA /I NPOBEIeHHS 3a9eTa

B cooreercrun ¢ [Tonoxennem o MpoBeIEeHHH TEKYLLErO KOHTPOJISA yCIeBaeMOCTH H
npomexyToqHOH arrecrauny odyqatowmnxcs Kydl'Y u ero dhuinanos — 3a4eThbl BLICTABIAITCS
Mo  pe3yibTataM  yCHEWHOrO  BBIMONHEHWA  cTydeHtamMu  nadopartophbeix  pador,
HHAHBHAYAJIBHBIX 3a1aHUH M0 CHHTE3aM HEOPTaHWYeCKHX BELECTB, 3aJaHuil no pazpadorke
AEMOHCTPALUHOHHOTO XHMHYECKOTO JKCIEPUMEHTa, pedepaTos, NOKNANOB 1 IPE3eHTALMII.

Jlabopatoprble  paboThl  CUMTAIOTCA  YCMELUIHO  BBIMOJIHEHHBIMM B Cllydae
NpenocTaBieHns ordera (KypHana), BKIHOYAOLWero TeMy, Uelb, XO4 U Pe3yJbTaTsl paboThI.
kana ouenusanus - «3auteno / He 3a4TeHo» (3anuch B NadOPATOPHOM KypHANE CTYLeHTa).
«3auTeHo» 3a nadopATOPHYH padOTy CTaBUTCS B CAyHae, €CAH OHA BBIMOMHEHA B MOJHOM
o0beMe ¢ CODMOAEHHEM HEOOXOAMMON MOCNEA0BATENLHOCTH ASHCTRUI U MPAaBWUI TEXHHKH
OezonacHocTH. TIpaBMABHO M aKKYPaTHO BbIMOJHEHbI BCE 3anicH, TaOMWlbl, PHUCYHKH,
BBIMUCEHUS, MPABHILHO NMPOaHANU3UPOBAHb] OHOKU, TTpH 3TOM 00yHaKOIIMMCA NOKA3aHO
cBODOAHOE BAAJEHHE MATEPUANIOM MO AncLHInHe, «He 3auTeHo» CTaBUTCA B clydae, eciu
AOMyLieHb! DoNee ABYX rpydbIx OLIMOOK B X0/1€ BhIMOAHEHHS 1 0hopMIIeHHs padoThl, KOTOPhIE
o0yuarolrecs He MOFYT MCMPAaBMTh Aake MO TPeDOBAHUK MpenoAaBaTens Uau padoTa He
BBIMOJHEHA MOJHOCTBHY, TOTAA OHA BO3BPALAETCA HA A0pPalOTKY W 3aTeéM BHOBb CHAETCA Ha
MPOBEPKY MPENOaBaTENIO.

MeToauueckue pekOMeHAAlHN, ONpeaeAoLIHe NPOLEAYPY OUeHUBAHUA pedepaToB:

Pedepar meMOHCTpUPYIOT PCKOHCTPYKTHBHYIO (TBOPUCCKYIO) CAMOCTOATEIBHYIO
paboTy CTyIcHTA.

Kpurepuamu ouenku pedeparos, SBIAOTCH CIedyOWNE. HOBU3HA TEKCTa,
000CHOBAHHOCTL BLIOOPA HCTOUHUKOB JIMTEPATYP DI, CTENEHDL PACKPLITHSA CYLIHOCTH BOIPOCA,
cobnroneHure TpebosaHuii k ofopmaennro.

Kpurtepun oueHku pedepara:

Kputepuu QueHka YpoBeHb

BbineneHbl  OCHOBHbIE  BOMPOCHL,  MPOOJAEMEI, | «3aUTEHO» IToBbllEnHbBIH YPOBEHD
NONOKEHHA, paccMaTpuBaeMble B pedepupyemoit

16



nureparype no BuIOPAHHOH TeMe, PacKpbITO
cozepikanue NMOCTaBJII€HHLBIX BOTIPOCOB,
chopMyAHPOBaHBI pesynbTaThl, BbIBO/IH,
0000wWennsa, JuuyHas TOouka 3peHus. Paborta
CTPYKTYPHPOBAaHA U 0OpMICHa B COOTBCTCTBHH C
TIpaBIJIAMH ONTHCAHMA IEUATHEIX TPYAOE.

B pebepate (noknane) packpeiTo cofepxaHue | «3auTeHo» | [Toporoseiii yporeHb
MOCTABNICHHBIX ~ BOTNPOCOB,  C(HOPMYyIUPOBAHEBI
PEe3yJIbTATEL, BRIBOALL, OOOOINCHHS, JTUYHAS TOUKA
3peHns. JIONMyIneHBI HEZOWETEl, B YaCTHOCTH,
MMEIOTCS HETOYHOCTH B H3JIOKEHHH Mareprana
Pabora crpykrypupoBana u  odopmiena B
COOTBETCTBUH C MPABUIAMH ONUCAHUS MEYATHBIX

TPYAOB.

Pedepar (moxknan) wHe  uUMEET  [PU3HAKOB | «HE3a4YTEHO» | YPOBEHDL He
PEKOHCTPYKTUBHOI CaMOCTOATENbHOM padoThl, He cthopmMupoBaH
chopMyanposanbl  mpoOJemMbl,  BbIBOALL,  HE

caenmaHbl  OOOOIIGHUS, OTCYTCTBYCT  CITHCOK
HICIIOJIb30BAHHON MMTePATYPEL

Mertogudeckue PEKOMCHIAMNH, ONPCOCIAIINC MTPOUCOYPY OUCHHEBAHNA OTUCTOB IIO
HHOIHBHAYAIBHBEIM 3adaHHAM IO CHHTC3aM HCOPraHHUCCKHX BCINCCTE!:

Kpurepun oLleHKH 0TUeTOB 0 HEOPTaHHIECKHM CHHTE3aM:

Kputepuu Ouenka YpoBeHb

BriOpaHa pauMoHanbHas METOAMKA CHHTE3d | «3a4TEHO» [ToBrIWweHHBIH YPOBEHD
BEIECTBA, OCYLIECTBIEH noadbop XWMHYECKHX
PeakTUROB 1 0DOPYN0BAHUA, COONMIOIEHB! MpaBUIa
TeXHHKH DesonacHocTH, [TpencraBneHa B NOJHOM
oObeme KapTa-naaH XapaKTepPUCTUKH
CUHTE3UPOBAHHOIO  BELIECTRA. B oTuete
l'[pElBPlJ'leO H aKKypaTHO BBINIONMHEHBI BCC 3aMNMCH,
BbIYUCJIEHUS, MPOAHAIUIUPOBAHbI NOTEPU,

Buibpana paumoHanbHas MeTOAMKA CHHTE3d | «3a4TEHOY [Toporoseiii yposeHb
BELLECTBA, OCylecTBlIeH noadop XHMHYECKHX
peaKkTUROB N 0OOPYAOBAaHUS, COOMKOIEHB! MpaBHIa
TexHukH OezonacHoctH. TlpencTaBneHa kapra-
naax XapaKTEPUCTHKH CUHTE3HPOBAHHOIO
BellecTa. JIonyLeHbl HECYLLECTBEHHbIE OLIHOKH
B ONMUCAHHM (PHIUUECKUX M XMMHYECKUX CBOUCTB
CUHTE3UPOBAHHOTO  BellecTBa. B oTuere
MPaBUJIBHO U AKKYPATHO BbINOMHEHb! BCE 3aMHCH,
BbIYUCIEHUS, NPOAHATHIUPOBAHbI OTEPH.

Honywensl cywecrseHHble owndky B Bbidope | «HezaureHo» | YpoBeHb He
METOAMKH CcHUHTe3a BewecTsa, B nondope chopmuposaH
XMMHUYECKUX peakTHsoB u obopynosanus. He
npoaHanusupoBansl  notepu.  IlpeactasneH
paspo3HEHHbI MaTepHal MpH  COCTaBIEHUH
KapThl-rjlaHa XapaKTePUCTHKH
CUHTE3UPOBAHHOTO BELECTBA.
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KpuTeplm OLHECHRH OTHUETOB O NOATOTOBREC ACMOHCTPAUHOHHOIO SKCIICPHUMEHTA:

Kputepuu Ouenka YpoBeHb

Oenangenue JEMOHCTPAUMOHHBIM | «3aUTCHO» IIoBEIMIEHHEIN YPOBCHD
sKenepumMenToM. OCo3nanue uesy JKCrepuMenTa

(noaroroenena WHCTPYKTUBHAA KapTa,

yCTAHOBIEH  NOPAfZoK  paboTbl,  NPaBHUIIBLHO
orodpaubl peaktusel, o0opynoBanue, coOpaHbl
npubOPLI). IKCHEPUMEHT MPOBELeH C YUYETOM
npaswi  Oezonacuoct W npasun  padoTel ¢
BeltecTsaMu, npudopamu. Ilenb 3xcnepuMenTa
AocTUrHYTa, B OTyeTe NMpaBUNBHO M AKKYPaTHO
BBIMOJHEHbI BCE 3aMHCH, BBIYHCIEHHS.

Oenangenue JEMOHCTPAUMOHHBIM | «3aUTCHO» IIoporoselil ypoBEHD
skcnepuMeHTOM. (OCO3HAHNE UeNy 3KCMEPUMEHTA
(noaroroenena HHCTPYKTHBHAA Kapra,

yCTAHOBIEH  NOPAfZoK  paboTbl,  NPaBHUIIBLHO
orodpaubl peaktusel, o0opynoBanue, coOpaHbl
npubOPLI). IKCHEPUMEHT MPOBELeH C YUYETOM
npaswi  Oezonacuocty W npasun  padorel ¢
Bewecrsamy, npubopamu. Llens skcnepumenta
AOCTUTHYTa, B oTyeTe MpaBUNBHO M aKKYPaTHO
BBIMONHEHbl  BCE  3aMHCH, BbIUUCIEHUSL.
Honyctuma OTHOCHTEJIBHO HEMOJHOE
o(popMneHHe 3KCNEpPUMEHTA W HE3IHAUMTENbHbIE
OLIHOKH B XOA€ 3KCNEPUMEHTA.

Heymenne  BbImonuaTb  AEMOHCTPALUMOHHBIE | «HE3a4YTe€HO» | YPOBeHb He
onpitel.  C cywecrsenHbiMH  owudOkamu chopmuposan
COCTABIEHA WHCTPYKTHBHas kapra. B xone
IKCIIEPHMEHTA HOMYLIEHB! JIOTMYECKHE OWHNOKH.
Llenb paboTe! He JOCTHIHYTA.

Kpurepusimu ouenku mpeseHTauni conpoBmKIaAOWuX npeacrapnenue pedeparos u
MHAMBHAYANLHBIX 330aHUIl ABIAIOTCA CTPYKTypa mnpesentauny (CHOPMyNHPOBAHO Leb,
uHpOPMALMS M3NOKEHA NOJHO M HeTKO, HIMIOCTPAUNH yCHIHBAIOT dhdexT BOCHpHsTHS
TEKCTOBOH 4acTy MHPOPMALIMH, CAeJIaHbl BbIBOABI), 0opmIIeHHe peseHTauny (€AMHbIH CTHIDb
oopmienus, Gon coderaercs ¢ TekcToM H rpadukoi, Bce napamerpol wpHdTa XOPOWo
nogodpanel, KIO4eBble CcioBa B Tekcre BoigeneHwl), dPdext npesentaumn (oOwee
BrIEYATIEHHE OT MPOCMOTPA MPE3EHTALHH)

Meronuueckne pekoMeHIaUNK, ONPeeNsiiOLIHE IPOLENYPY OLEHHBAHHS YCTHOTO
onpoca;

[MMkana OLEHHBAHHA - €3AYTEHO / HE 3aUTEHO». «3aUTEHO»: OTBET MOJHBIE,
MPaBUJIBHBIIN, H30KEH B ONpe/ieJIeHHON TOrHueckoil nocieI0BaTeNLHOCTH, AOMYIEHb! O/THA-
ABE HECYIICCTBCHHEBIC OLTHOKH, HCTIPABJICHHBIE 110 TPeOOBaHKI0 npenonasater. «He
32YTCHOY». HEIOHHMAaHUE OCHOBHOTO COICP KAHHS M3Y4aeMOro MaTEePHaNa U CYLICCTBCHHEIC
OWHOKK, KOTOPBIE CTYAEHT HE MOMKET HCNPABUTE 10 TPeOOBAHHIO [TPENOAaBaTENs.

Ouenounble CpeacTsa Ijfd WHBAJIMIOB M JHL C OIPAHHYEHHBIMH BO3MOXKHOCTSIMH
3/10POBbA BEIOHPAKTCA ¢ YUETOM MX MHAWBHAYATLHBIX NCHXOMU3NUECKHX 0CODEHHOCTET.

— npu HeoDXOAHMMOCTH HWHBAMWAAM M JIMLAM € OTPAHHYEHHBIMH BO3MOKHOCTAMH
3I0POBBS IPEOOCTABISICTCS TOTIOIHUTENIBHOS BPEMs IS IIOATOTOBKH OTBETA HA IK3aMEHE,
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— [IPU [POBEAEHUH MTPOLEAYPbl OLIEHUBAHHS PE3YJIbTATOB O0yHeHHs MHBAIUAOB M JIMLL C
OrpaHUYEHHBIMH BO3MOKHOCTAMH 3/10POBbs MPEYyCMATPHBAETCH HCMONB30BAHHE TEXHUYECKHX
CPencCTB, HCOOXOIHUMEIX M B CBSI3H C HX HHAHBHAYAIbHBIMH O0COOCHHOCTSIMY,

— IIpH HeoOXOAMMOCTH U1l O0YHAIOIINXCS ¢ OrPAHHYCHHBIMH BO3MOKHOCTAMH 30D OBBSI
M MHBIMAOB NPOLENYPa OLEHHBAHMS Pe3yiNbTaTtoB O0y4deHHs 1O AMCLMILIMHE MOXKET
NPOBOANTBLCHA B HECKOJIBKO JTAIOB.

5. llepeveHb OCHOBHOI H XOTOJHHTEIbHOH YUeOHOH JHTepPATYPbI, HEOOXO0THMOM
JJIs OCBOEHHUSA AHCUHILIHHbI.
5.1 OcnoBuas iuTeparypa:

1. Axmeros, H.C. Jlaboparopuble u ceMuHapCKue 3aHsiTust 110 001iei 1 HeopraHu4ecKoi
XHUMUH [ DJIeKTPOHHBIH pecypc] : yued. mocodue / H.C. Axmeros, M K. Azusosa, JLW.
baneiruna. — DnekrpoH. naH. — Cankr-llerepOypr : Jlans, 2014, — 368 ¢. — Pewxum
noctyna; https://e lanbook.com/book/50685

2. O0was u Heopranuueckas xumus. Jlaboparophblii npakTHkyMm : ydeOHoe nocodue i By30B
/W. b. Anukuna [u op.]. — M. : U3matensctio FOpaiit, 2017. — 477 ¢. — (Cepust : bakamagp.
Axanemuueckuii kype). — ISBN 978-5-0916-1868-7. — Pesxxum noctyna :

www.biblio-online. ru/book/B5B I BSAE-05F 1-4C85-A9F2-0E9750003EAQ.

3. Ceepanosa, Haranos Imurpuesna. QO0was u HeOpraHu4eckasi XUMHUs: IKCIIEPHMEHTANIbHbIE
3amaud u ynpasxHeHus [Tekcer] : yueOHoe mocobue st cryacHTos By30s / H. [ Ceepmiosa. -
Cankr-TletepOypr [u np.] ; Jlans, 2013. - 345 ¢, - (YueOnuxu ans By30B, CnennansHas
nureparypa). - ISBN 9785811414826

JL1st OCBOCHHS IUCITUILTHHEI HHBATHAAMH U JTHIIAMH ¢ OTPAaHHICHHBIME BO3MOKHOCTAMH
3/10POBbsl  UCTIONB3YIOTCSl CTEIHAJIbHBIE CEPBUCHI B 3JIEKTPOHHO-OHOIHMOTEYHBIX CHCTEMAX
(3BC), nocryn k koropeim opranusyer Hayunas Oubnuorexa KyoI'y.

5.2 JlonoHHUTEIBHASI THTEpPATYpA:

1. Pocun, K. B. OG1mas u Heopraumueckast Xxumus 8 3 T. T. 2. Xumus s-, d- 1 f- 21eMeHTOB :
yaeOHHK 11 akagemudeckoro Oakamaspuata / M. B. Pocun, JI. 1. Tomuna. — M. :
Usparenscrso KOpaiir, 2017. — 492 ¢. — (Cepus : bakanasp. AxanemMuueckui Kype). —
ISBN 978-5-534-02292-6. — Pexum nocryna :

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

2. Pocun, U. B. O0mas u Heopranudeckast xumus B 3 T. T, 3. XuMusi p-3J1€MeHTOB | yueOHUK
nns akanemudeckoro dakanaspuara/ M. B. Pocun, JI. JT. Tomuna. — M. : M3naTtenscTBO
Opaiir, 2017. — 436 ¢. — (Cepus : bakanasp. Axagemudeckuii kypc). — ISBN 978-5-534-
02294-0. — PexnM moctyna -

www biblio-online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3 A,

3. [Mpaktukym no odweit u Heopranuyeckoit xumuu [ Texcr] : yueOnoe nocoOue njist CTyA€HTOB
By30B / Amukbeposa JLIO. u np. — M. : BJIAJIOC, 2004. — 319 ¢. : un. — (IlpakTuKyM Ais
By30B). — bubauorp.: ¢. 311. —ISBN 569101143X.: 98.00

4. Cy66oruna H.A., leMOHCTPaLIMOHHBIE OIBITHI 10 HEOPraHMYECKOH XMMuH | yued. nocobue
st ctyn. seicin. yueO. 3apenenuii / H A, Cy66otuna, B.A. Anemmn, K.O. 3HaMEHKOB ; 101,
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pen. O J. Tperbsikosa. — M. : MU3narenscTBo ueHTp «Akagemusa», 2008. — 288 ¢. — ISBN 978-
5-7695-4271-8

5.3. llepuoau4eckne n3ganus:

- Kypnan obwei xumun»
- «/KypHaa HeOpraHW4ecKOoH X UMHUI»
- «KoopannranoHHas XUMHA».

6. MeToanueckHe YKA3AHUS 1151 00YHAKLIHUXCH 110 0CBOSHHI0 JHCUHIIHHBI
6.1. Oprannzanus ayiuTopHoii padoThl.

ITo kypey MpeaycMOTPEHO NPOBEASHHE JIEKIIMOHHBIX U Na00PATOPHBIX 3aHATHIA.

I'maBHOH 3a7avcli NEKUMOHHBIX 3aHATHH ABIACTC Iepedadya B CTPYKTYPHPOBAHHOH
dbopMe  cHCTEMATH3MPOBAHHON  uHpopMaunu  Ooneimoro  odbeMa. l[loceimeHune
KOHCMNEKTHPOBAHHE JIEKLMH CTyAeHTaMH 0053aTeNIbHO, TaK KaK cnocodcreyer PopMHPOBAHHIO
00LWKUX MOAXOAOB U MPHHUHNOB YCBOEHUA COIEPKAHHMS JAHHOH TUCLMILIMHBI, CONEHCTBYET
AKTHUBH3ALMU MbIIIJIEHUs HalleHBaeT Ha AalbHeHlIYI0 CAMOCTOATENbHYH) MO3HABATENBHYHO
NEATENBHOCTD.

B npouecce BHIMONHCHNA Ta0OPAaTOPHEIX padoT YIIyONsSIOTCS HAYUHO-TCOPETHUCCKHE
3HAHNUA, BBRIPAOATHIBAIOTCA MHPAKTHUCCKUC YMCHHS, OCOOCHHO, B TPOLICCCE TOATOTOBKHU H
NPOBeaeHUs HEOPIaHWYeCKUX CHHTE30B H JIeMOHCTPALHOHHOIO YKCIEPHMEHTA.

Brmonnenuio nadoparopuoii paborol npepwecrsyer Oecena, KPATKHH ONpoc CTY AEHTOB,
00CyKAeHHEe AMCKYCCHOHHBIX BOMPOCOB M3ydaemoit Temsl, JlabopaTopHas padoTa BKAKOUAET
M3yYeHUe METQ/MK MPOBENeHHS M MMaHUpPOBAHUE KCTEPHMEHTA, OCBOEHHE M3MEPUTENhHBIX
cpencte, 00paboTKY H HHTEPIIPETALHIO SKCIEPHMEHTAILHBIX JaHHEIX. OTUeT no 1adopaTopHOi
paboTe DOLKECH COACPIKATE: JATY BBIMTOMHEHMS padoThL, HA3BAHHC U IeIE PadOTHL, X0 paboTEL,
3aroTOBKH TabiuU I8 3anOJHeHHs HKCIEPHMEHTAIbHBIX JaHHbIX, HAOMOJaeMble sBJIeHHS,
YPABHEHHUS XMMHYECKHX peakuuil npeppallenyii, CONPOBOXKIAAIOIIHX IKCTIEPHMEHT, CXEMbl
npudopoB; pacyeTsl. JIadOpaTOPHBIE KypHANT 3aMONHAETCA B NMPOLIECCE BbINOAHEHUA padoThL
TMpu 3amuTe nadopaTopHOd paboThl CTYASHT AQMKEH YMETh OOBACHATHL LETM, 3a7auM, XO/
mpoBeneHns palOTBEL, €€ Pe3yABTATHL, CHCNAHHBIC BLIBOABL, @ TAKXKE OCHOBHEIC W
KOHCTPYKTHBHEIC  CIOCODHOCTH  UCHONB3yeMOro  odopyzoBaHua.  OTueT  IOMKEH
NPEAOCTABIATLCA NPENOIaBaTento 1 [POBEPKH B TEHEHWH HEeAeNIH [I0CHe BBIIOIHEHUS
nadoparopHoii padoTol.

6.2 Oprasuzanusg npouecca caMocToATeIbHOH padoThI.

BaxHBIM IyTeM OCBOCHHS CTYICHTAMH HOBBIX 3HAHMIL, YMCHHII M HAaBbIKOB B OCBOCHUHN
AUCUMINIMHBL  SiBJS€TCH  TeKylas M TBOp4Yeckas  npolsieMHO-OPHEHTHPOBAHHAS
caMmocTosTeNnbHas pabora, KOTOpas HMMeeT Uelblo 3akperuiende o yruyOsienne 3naHui,
MOAYHYEHHbBIX Had aYAHTOPHBIX 3aHATHAX, NOMCK W NPHODPETEHHE HOBBIX 3HAHMI 1 yMeHuill, B
CaMOCTOATENLHOH — padoTe  3ain0KeHa  BO3MOKHOCTh — CAMOCTOATENBHOCTH — MBILIIEHHA,
TBOPUECKOIH aKTHBHOCTH CTYACHTA.

[Ipu opraHuzalMy BHEAYIWTOPHOH CaMOCTOSTCNBEHOH padoThl  HMCMOJBL3OBaHEBL
creayiowre ee (opmbll TOArOTOBKAa W Hanucanue pedeparos, nogdop u  H3ydeHHe
JIMTEPATYPHBIX HCTOYHMKOB, N0u0Op HIIIOCTPATHBHOIO M ONHCATENILHOrO Marepuala o
OT/ENbHBIM pasfenam Kypea B ceTn « THTepHeT», HHAUBUAYANbHbIE 33 1aHUA.

Pabora Han pedepatom npennonaraeT yrayOaeHHOE  M3ydeHMe, aHAMM3 U
CHCTEMATHUCCKOC H3JIOKCHHE W30paHHOH IpOOJIeMATHKIM, pPa3HOCTOPOHHIOI OILCHKY, ¢
comeprkaHue U 3HaueHHE. Pedepar momkeH OBITE HAMMHMCAH HA YPOBHE KPHUTHYCCKOTO, HAYIHO-
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AHAJIUTHYECKOTO 0630pa. KntoueBble OHATHSA H TEPMHHBI, 060y>1<,uaeMble H HCIIOJL3YEMbBIE B
pedepare AOMKHBI ObITE TOYHO OMNpENENeHbl, 3aKOHbl TOYHO cPOPMYJIHPOBAHBL, BCE
pPacCy KICHHS NOJDKHBI BECTHCH B CTHIIC HAYIHOH AHCKYCCHH, OBITH 000CHOBAHHBIMI, OIIHPATHCS
Ha (paKTHI 1 JIOIHYECKH CBA3AHHO BECTH K ONpPENCICHHBIM HACIM H THIIOTC3AM, PE3yIbTaTaM H
BLIBOIAM. B szaxknwuenun YMECTHO ZaTb KpPAaTKOoe pPe3roMe, HTOH H BbIBOALI I‘IpO,E[eJ’[aHHOI‘/JI
padoTbl, OXapaKkTEPH3OBATL HAMIPABIEHHUS W [IEPCIEKTHELI JAIbHENHHX HCCIEA0BAHMIA.

Hudopmainus no GopMaM caMOCTOATENLHONH padoThl, CPOKAM BHINMOMHEHHA U (opmam
OTHETHOCTH NpeACTaBaeHa B TabauLe,

Ne | HauMeHnosaHue pasnena DopMBI Cpokn dopma
CaMOCTOATCNBHOI | BBIIOTHCHUS OTYETHOCTH
padorol (Henens)

1 | Beenenue. Hayunriit | Pabora ¢ yueduoit | 1-2 Pedepar

JKCMEPHUMEHT M ero pPolb B | H HaYy4YHOH
H3y4eHHH XUMHYECKUX | NMHTepaTypoi
JUUCLHITHH,
2 | Marepuanbi u | Pabora ¢ yuebuoit | 3-4 Onpoc
npucnocobneHHs B TeXHWKe | MUTepaTypoil U
nabopaTopHOro NEeKLHOHHBIM
SKCIICPHUMEHTA. MaTepHAIOM
3 Pabora ¢ yuebroit | 5-6 Onpoc
Xumudeckas nocyua. fHTCpaTypor - i
JCKLIMOHHBIM
MaTepHaIOM
4 | OcHoeHbl¢ pueME paboTel B | Pabota ¢ yuebnoit | 7-9 3amura
XMUMH4eCKOH naboparopuu: | nureparypoii  u 1a00paTOPHBIX
4.1 BecHl U B3BCIIHBAHHS, MOArOTOBKA K pabor
42 HsmepeHue oOBeMa H | N1adopaToOpHbIM
IJIOTHOCTH BEILCCTBA, padoTam
4.3 U3mepeHnue TeMnepaTypol
U €€ peryJIMpoOBaHus;
4.4 Harpepanne H
OXJIAKIEHHE,
45 Pabora ¢ TBEpIBIMH
BELLeCTBAMH,
46 Texuuxa pador co
CMECAMH TBEPIBLIX W JKHAKHX
BEILLECTB H UX PACTBOPAMMU;
4.7 DKCHIEPUMEHTHI C ra3amu

5 Pabora ¢ | 10-13 [IncpMeHHEIC

yuehHoH, OTHETDI no
Cnocobbl  BblmeneHus M | CHPaBOYHOM H HEOPraHUYeCcKuM
MASHTU(PHKALUS MPOAYKTOB | HAY4HOM CHHTE3aM
peakuuu UTEPATYPOH,

0a3amMH NaHHBIX B

cetn «MHTEpHETY

6 Pabora ¢ | 14-18 IloorotoBka H

Metonuka 51 TEXHUKA | yUeOHOMH, JEeMOHCTpAaLHs
JeMOHCTPALHMOHHOTO CNPaBOYHOMH H JKCIEPHMEHTA
XMMHYECKOTO IKCTIEPHMEHTA | HAYUHOH

NIMTEPATYPOH,
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0aszaMH NAHHBIX B
cetu «MuTepuer»

B ocBoeHUM AMCLMMIMHBI MHBANMUAAMH U JIMIAMH € OFPAHUYEHHBIMH BO3MOKHOCTAMU
3710pOBbsi OONBLIOE 3HAYEHHE HMMEET MHAMBHMAYyajbHas yudeOHas padorta (KOHCyabTaLMM) —
JOIOJHUTENBHOE Pa3bsACHEHHE yUeOHOrO MaTepHana.

VunusunyangbHele KOHCYNBTALMM [0 TIPEAMETY SB/LIOTCS BaKHBIM  (DaKTOPOM,
CMocoOCTBYIOLNM HHAMBHAYATH3AUMH 00y4eHHs H YCTAHOBIIGHHIO BOCIIUTATENLHOIO KOHTAKTa
MeXay npernoaasareneM M O00y4alOLMMCH WHBAJIMAOM WIH JMLUOM C OIPaHH4eHHBIMU
BO3MOKHOCTAMH 3/10POBbA,

7. Mepeyens HH(POPMALMOHHBIX TEXHOJIO0IHH, HCNOJIL3YEMBIX NPH OCYLIECTBIEHHH
00pa30BATENbHOI0 IPOLECCA N0 AHCUHILIHHE.

7.1 MepeueHb HHPOPMALHOHHBIX-KOMMYHHKAUHOHHBIX TEXHOJIOTHH,

- Ucnonk3oBaHue 3JIEKTPOHHBIX MPE3EHTALUI NPH MPOBEACHUH IEKLHi, 1ad0paTOPHbIX
pabor, 3ammTe pedepaToB I HHANBHAYAIbHBIX 3aJaHHIL.

7.2 TlepeueHb JIMUEH3HOHHOTO M CBOOOIHO PACMPOCTPAHSAEMOr0 MPOrPAMMHOTO
o0ecrneveHH .,

B npouecce 0CBOEHUS AUCLMTNIIMHBI HCTIONB3YETCSH CIEAYIOLIEE MPOrPAMMHOE
obecnieuenne. Microsoft Office Professional Plus, Microsoft Windows.

7.3 llepeuyeHb COBpeMeHHBIX NpodeccHOHAIBHBIX 043 JAHHBIX H HHPOPMALIHOHHBIX
CNIPABOYHBIX CHCTEM.

1. Dnexrponnas dubnuoreunas cucrema «Y nusepcurerckas dudnunorexka ONLINE»
(http://www.biblioclub.ru);

2. DnexTpoHHas dbubnuoreuHas cucrema usnarensctsa «Jlanby (http://e.lanbook.com/);
3. DnexTponHas dbubnuoteyHas cucrema «FHOpaiim» (http://www biblio-online ru/);

4. Cpena MoaynbHOTO quHamu4eckoro ooydenus (http://moodle kubsu.ru/)

5. baza yueOHBIX TIaHOB, Y4eOHO — METOOMUECKHX KOMIUIEKCOB, yOnuKkauil 1 koHbepeHIHH
(http://infoneeds.kubsu.ru/)

8. MaTepuanbHO-TEXHHYECKOE 00ecneyeHHe MO THCIHILTHHE,

HaumeHnoBaHue yueOHOI ayINTOPHH, €€ OCHAIIIEHHOCTh
00opynoBaHHEM H TEXHHUECKUMH CPEeICTBAMHU O0YUCHHS

I, JlekunoHHbIE VyeOHas  ayautopuss Ans  MOPOBEAEHUA  3aHATHIA
3AHSTHSA JeKLUMOHHOrO  THma:  KOMIulekT  yuebnoi  mebeunu,
KOPOTKO(OKYCHBI# HHTEPaKTUBHBII [IPOEKTOp,
MynbTUMenHiiHas kadeapa, AOCKa-3KpaH YHHUBEpCanbHas .
mesoBasi gocka (aynutopus 322c), komiuiektT y4eOHO
meOenn,  MenoBas — IOCKA,  IEPEHOCHOH  KOMIUICKT
MYJbTUMENUIHOrO 0dopynoBanus (425¢).

Ne Bua pabor

2. Jlaboparopubie Yuebnast ayauropus Aus  OPOBEIEHHs  3aHATHH
3aHATHSA 1abopaToOPHOTO THUIIA, YKOMITJICKTOBAHHAS
CMELHANTU3UPOBAHHON  MeOeNbld,  BBITAKHOH  CHUCTEMOIt
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BEHTHJIALUMH, MEIOBOH IOCKOH, CpencTBaMyu NOXKapHOMH
0e30MacHOCTH U OKAa3aHMs TICPBOH MCHHIIMHCKONH ITOMOIIIH,
1adopaToOpHbIM - OOOPYAOBAHHEM: BEChl TEXHOXHMUYECKHE,
WIEKTPHYUECKHE [UIMTKH, HAOOPbI XMMHYECKOH [OCYAbl H
pPEaKTHBOB, BOASIHBIC OaHH, BAKYYMHBIC HACOCHL, TCPMOMETPHI,
MarHuTHbIe Mellankk ¢ noforpesom MM-135H «Tarnep», pH-
merp  «Ixcnepr-001-3.04»,  cnexrpodoromerp B-1100
JKOBbIO, naboparopubiit ucrounuk nutanus [[POOKUIL
B5-71/1M, Bechl aHanuTHueckue Adventurer Pro AV114C
(aynutopus 439¢).

3 CaMOCTOSTCIBH [loMemeHHe O CAMOCTOATENIBHOH paboThl, OCHAINCHHOS
as padota KOMMJIEKTOM yueDHOIt medenH, KOMMBbIOTEPHON TeXHUKON ¢
BO3MOXKHOCTBRKY T[OAKJIHOYEHHA K CEeTH «H HTEPHET? 5]
obccreueHHast AOCTYIIOM B DJICKTPOHHYK HH(OPMALHOHHO-
00pa3oBaTENLHYIO cpeay yHHBepcHuTeTa. (ayautopus 431c¢).

['pyrnnosrie (MHAUBHUAYAIBHEIE) KOHCYNBTAIHH (ayauTopus 425¢, 416¢), TeKyIui KOHTPOIE
(aynuTopns 439¢) v MPOMEXYTOUHAA ATTECTAUNS NPOBOAATCH B ayIHTOPHAX B COOTBETCTBUN
¢ pacnucanuem (ayauropus 425¢, 416c¢).



