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1.  OBLIME CBEJIEHMS

VueOnas aucuumuinHa «BBefeHHe B TEXHUKY SKCIIEPUMEHTAJbHBIX HCCIIENOBaHUI» H3ydaeTcs Ha |
Kypce, 3UMHSIS U JIETHSSI CECCHUMU.
Kypcoras pabora/KypcoBoii mpoekT —He MpemxyCMOTPEH

1.1. dopma mpoMEKYTOUHOH arTecTaru: | Kypc, ISTHSS CECCHs - 3aderT.
1.2.  Mecto yuebHOM aucumiuinHbl B cTpykrype OIIOIT

Vuyebnass nucuuiuinHa «BBeneHne B TEXHHKY SKCHEPUMEHTAIBHBIX HCCICIOBAHUNW» OTHOCUTCA K
00s13aTeIbHON YacTH y4yeOHOTO MIaHa.
W3ydyenne AUCUMIUIMHBI OMHMPAETCS Ha pe3yibTaTbl OCBOCHHUS 00pa30BaTENbHOW MPOrpamMMbl
MPEAbIIYIIEer0 YPOBHS.

Pe3ynbrathl 00yueHuUs Mo y4yeOHOW AMCIUIUIMHE, UCTIONB3YIOTCS IPU M3YyUYCHHH CJICITYIONIUX
JTUCIUTUIAH:

—Opranuyeckas XuMHUs

Pe3ynbraThl oOcBOCHUS y4eOHOM AUCIUIUTMHBI B TaJIbHEHIIIEM OyAyT UCIIOJIb30BaHbI IPH MPOXOKICHUU
MPOU3BOACTBEHHON MPAKTHKHU U BBITIOJIHEHUH BBIITYCKHOM KBAIM(PUKAIIMOHHONW PaOOTHI.

2. OEJIN U IINTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUA 110 JUCHUIIJIMHE

Hensmu ocBoeHHMs AUCUUIUIMHBI «BBelneHnMe B TEXHUKY SKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUN
SIBJISIIOTCSI:

— W3yYCHHWE HOPM W TIPaBWJI TEXHUKH OE30MAaCHOCTH TIPHU BBINIOJHCHHUH XHUMHYECKOTO
IKCIIEPUMEHTA B JJA0OPATOPHBIX YCIOBHUSIX;

— (opMHpOBaHHE HABBIKOB BBITIOJHEHUS CTAHIAPTHBIX OIEpamuid J1ab0paTOPHOTO0 XUMHYECKOTO
AKCIIEPUMEHTA 0 TpeyIaraeMbIM METOIMKAM MPH PEIIeHNN MPAKTUYSCKUX 3a/1a4;

— TpUOOpeTeHHe HaBBHIKOB I'PAaMOTHOTO BBIOOpa M MPAKTUYECKOTO HCMOJIH30BAHUS METOJOB
paseieHus, OYUCTKU U UICHTU(HUKAIIMY XUMHUCSCKUX COCTMHCHUI;

— TpUOOpPETEeHHE HAaBBIKOB TI'PaMOTHOTO BbIOOpAa ¥  TMPAKTHUYECKOTO  HCIOJIb30BAHUS
nabopaTopHON XUMUYECKON MOCYAbl, HArPEBATEIbHBIX U MEPEMEIINBAIONINX YCTPOUCTB;

— (dopMupoBanre (QyHIZAMEHTAIBHBIX 3HAHMH O TEOPETUYECKUX OCHOBAaX IPOIECCOB
paszeneHne U OYMCTKAa XUMHUUECKUX BEIIECTB;

— (opMupoBaHHWE HABBIKOB HAay4YHO-TCOPETHYECKOrO  IOAXO0JAa K  PCIICHUIO  3aja4
npodeCCHOHATBFHON HAMpPaBICHHOCTH W TMPAaKTUYECKOTO WX HCIOJH30BaHUS B JajbHEHIICH
podeCCUOHATBLHON NeATeIIbHOCTH;

— ¢opmupoBaHrMe y OOydYaromMxcs KOMIICTEHIIMH, YCTAaHOBJCHHBIX 00pa30BaTEIIbLHOU
nporpammoii B cootBeTcTBUH ¢ PI'OC BO 1o ganHO# AUCIUILINHE;
PesynpTaTroM 0OydeHHs 1O y4eOHOW AWCIUIUIMHE SIBISETCS OBJIaJieHWE OOy4JaroUIMMHUCS 3HAHUSIMH,
YMEHHUSIMH, HaBBIKAMH U OIBITOM JEATEIBHOCTH, XapaKTEePU3YIONIMMH Mporuecc (pOopMUPOBAHHS
KOMTIETCHITMUNA W 00ECTICYMBAIONIUMH JOCTHKEHHE TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS y4eOHOM
JMCUMIIIAHEI.

21. @opmupyemMble  KOMIETCHLMH, WHIWKATOPHl  JOCTHXKEHUS  KOMIIETEHLIHM,
COOTHECEHHBIC C IJIAHUPYEMBIMU pPe3yIbTaTaMu 00yUYEHUS 10 JUCITUTIIINHE

Koa mn HammeHoBaHHe

Kon m HamMeHOBaHUe HHIMKATOpPA Ilnanupyembie pe3yabTaThbl 00y4eHUs1
KOMIIETEHIINH JOCTHKEHUS 0 JUCIHUIIIHHE

KOMIIETEHIINH




Kox n HammMeHoBanue

Kox u HauMeHoOBaHHe HHIMKATOPA Ilnanupyemble pe3yJibTaThl 00y4eHus
KOMIIETeHIINH JOCTHKEHHS 10 JMCHHILIHHE
KOMIICTCHIINN
OIIK-3 WA-OIIK-3.1 I'paMOTHO wUCHONB3yeT TpaBUia TEXHUKH
Crioco6eH MPUMEHSITh Ot60p npob u 0€30MaCHOCTH ITPHU BHINOJHEHUH XUMHIECKOTO

0a30BbIC METOIBI
JKOJIOTHYECKUX
WCCIICIOBAHUN JJIs1 PEIICHHUS
3amad mpodeccCHoOHATBHON
JeSITEITBHOCTH

MIPOBEICHUE XUMUKO-
AQHAINTUIECKOTO aHaN3a
BPE/IHBIX BEIOPOCOB B
OKpYKaIoILlyIo Cpeay,
TEOXUMHYIECKUAX
HCCIIeJOBAHNM,
00paboTKy, aHaNM3a u
CHHTE3a
MPOU3BOJICTBEHHOM U
m1abopaTopHOA
3KOJIOTUYECKON
nHOopMaIuu

WJI-OIIK-3.4
Unentudukanmm u
OITICAaHNE OMOIOTMYECKOIO
pa3zHo00pa3usi, ero OlEeHKH
COBPEMEHHBIMU METOJIAMHU
KOJIMYECTBCHHOM
00paboTku uHpopMaLIUU

OKCIICPpUMCHTA B J'Ia60paTOpHI>IX YCIIOBUAX;

HemoncTpHpyeT HaBBIKU BBITIOJTHEHHUS
CTaHIApPTHBIX  ONepanuii  J1abopaToOpHOro
XHUMHUYECKOT0 JKCIEpUMEHTA o

IpeUlaraéMbIM METOIUKaM TIPH PEIICHUU
MIPAKTUYECKUX 3a]ay;

IIpumenser JIOTUKO-METOI0J0TUYECKUI
WHCTPYMEHTapuid INpH  BBIOOpE  METOAOB
pa3menieHUs, OYUCTKA W HIACHTU(DHUKAINN
XUMUYECKHUX COCIUHEHU;

Kpurnuecku u CaMOCTOSITETBHO
OCYILIECTBIISIET BEIOOD naboparopHoi
XUMUYECKOH TMOCynAbl, HarpeBaTeNbHBIX U
MIEPEMEILINBAOIINX YCTPOWCTB TSt
MMPOBCACHUN XHWMUUYCCKOI'0 ISKCIICpHMMCHTA B
71a00paTOPHBIX yCIOBUSX;

Ucnonb3yer 3HaHUST O  TEOPETHUECKHX
OCHOBAaxX IIPOLIECCOB pPAa3lelICHHE U OYHCTKA
XUMHNYECCKHUX BCIIICCTB npu IIPOBCACHUN
XHUMUYECKOT0 SKCIIEPUMEHTA;

I'paMOTHO  HMCHONB3yeT HAaBBIKM  HAy4dHO-
TEOPETUYECKOT0 TOAXO0Ja K PEHICHUI0 3ajad
npo()eCCUOHAIBHON  HANpPaBJIICHHOCTH U
IMPAKTHYCCKOT'0 Hux HCII0JIb30BaHUA B
JanbHenen npodeccroHaBHOM
JeATeTbHOCTH.

HpOBOIlI/IT IIOJICBBIC HUCCJICA0BaHUA u
UJICHTU(QHUIIUPOBATE OUOJOTMYECKUE BUJIBI C
UCIIONIb30BaHUEM orpeaenuTenei "
MOJICKYJIAPHO-TCHETUYCCKHUX METOJOB.
OrneHMBaeT ypOBEHb OHOpa3HOOOpa3us Ha
Pa3IMIHBIX YPOBHAX OpraHm3anyun
(mormynsitust, COOOIECTBO, SKOCUCTEMA).
OOpabatpiBacT W aHANIWM3UPYET JaHHBIE C
INPpUMCHEHUEM CTATUCTUYCCKUX MCETOJ0B MU
cneuuanusupoanHoro I10.

HNHuTepnipeTupyer pe3yibTaThl UCCIEAOBAHUN U
OpeaAcCTaBIA€T HMX B BUIAC OTYETOB, Fpa(i)I/IKOB u
KapT.

3. CTPYKTYPA U COAEPKAHHUE YYEFHOW JUCHUILJINHBI

OO6mast Tpy10€MKOCTh y4eOHON JUCHHUIUIMHBI 10 y4eOHOMY IUIaHy COCTaBIISIET:

10 3a04HOM popme oOydeHus —

3.e. 108 gac.




3.1. Crpykrypa y4yeOHOW JUCIUIUTMHBI U 00YYaroIMXCs 10 BUAAM 3aHATHI (3a04HasT
dhopma oOydeHHS)

CTpyKTypa ¥ 00beM JUCHUIIJIMHBI
KonTakTHas aynuTopHas padora, CamocTosTeabHast paboTa
qac 00yuaomerocs, 4ac
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1 kypc, 3UMHsIS 72 2 2 68
CCCCHA
1 xypc, neTHsis 3a4er 36 2 30 4
CCCCHA
Bcero: 3a4er 108 2 2 2 98 4
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3.2.  Crpyktypa yueOHOUN TUCIUILIMHBI I 00yJaIoImUXCs M0 pa3iejiaM U TeMaM JIUCHUIIINHEL: (3a049Has hopma 00ydeHus)
ILi1annpyemnie Buabl yue0Hoii paboThl
(KOHTpoOJIMpYyeMble) KonTakTHas padora Ty 2 S e e (e
pe3yabTaTbl OCBOCHUS o § o
KoA(b1) © @ = 8| 3 MepONpPHUATH, 06ecneqp‘l‘na10mne no
(opmupyemoii(bIx) HaumeHoBanue pa3ﬂeJ}0B, TeM; g ?, g = o % s 5. COBOKYIIHOCTH TEKYIIMH KOHTPOJIb
KommereHuu (i) u dopma(bl) IPOMEKYTOUHOI ATTECTALHH =27 E‘ 52 = E g ycIeBaeMoCTH;
HHIHKATOPOB E|EE g 3| E gl & & (hopMBI IPOMEIKYTOYHOI O KOHTPOJISA
JIOCTHIKCHHST S5 S8 §E| g8 ycreBaeMocTH
KOMIIETeHIHH é é‘ g é =) é‘ & 6‘ =]
OIIK-3: 1 kypc, 3uMHAA ceccust 20 @DopMBI TEKYILEro KOHTPOJIS 110 pasaediy I
NJI-OIIK-3.1 Pa3nen |. TexHuka 6e30NMaCHOCTH U OCHOBHBIE MPaBWJIa padoThl B 1. Tuckyccus
NJI-OIIK-3.4 XHMHY€ECKOii J1abopaTopuu 2. TIuCbMEHHBIM OTYET C pE3yJIbTaTAMH
Jlaboparopras padora Ne 1.1 Texnmka 0e30macHOCTH W OCHOBHBIE 1 JKCIIEpUMEHTA u OTBETaMHU Ha
MpaBuiIa paboThl B XUMHYECKOH T1abopaTopuu KOHTPOJIbHBIE BOTIPOCHI
OIIK-3: Pazgen I1. OcHoBHas 1aGopaTopHasi XMMUYecKasi mocyaa 20 @DopMBI TEKYIIEro KOHTPOJIA Mo pazaeny |l
NJI-OIK-3.1 Tema 2.1 OcHoBHas nabopaTtopHas  XuUMHYeckas — mocyda. | 1 1. luckycenst
NA-0OI1K-3.4 [NepeMeninBanye, HATPEBAHKME U OXJIAXKIEHHE PEAKIIMOHHBIX CMECEH 2. TIMCbMEHHBIH OTYET C pe3yJbTaTaMu
JlaGoparopnast paGora Ne 2.1 OsnakomyieHHE ¢ J1aOOPaTOPHOI 1 SKCICPUMEHTA u OTBETaMH Ha
nocyoii. C6opka npuéopa KOHTPOJIbHBIE BOIIPOCHI
OIIK-3: Pazpen I11. Xumnueckne peakTuBbl HX KiIaccH(pUKanus U cTeneHb 28 @OopMBI TEKYIIEro KOHTPOIA IO pa3ieily
NA-OIIK-3.1 YHCTOThI Ii:
NA-OIIK-3.4 Tema 3.1 XuMmuueckue peakTHBBl WX KiAcCU(UKAIMS M CTEIEHb 1 1. Muckyceus
YUCTOTBI 2. TIMCbMEHHBIH OTYET C pe3yJbTaTaMu
9KCHEPUMEHTA u OTBETaMHU Ha
KOHTPOJIbHBIE BOTIPOCHI
HUTOI'O 3a 1 kypc, 3UMHSAS ceccHsi 2 2 68
OIIK-3: 1 kype, JieTHHASA ceccHst 5 @opMBI TEKYILIETO KOHTPOJIA MO pasfieny
NA-OIIK-3.1 Paznen |V. Pa3nesieHne M 0YMCTKAa OpPraHUYecKMX BelleCTB V:
NA-OI1K-3.4 METOI0M NePEeroHKU 1. duckyccus
[IpakTnueckoe 3ansiTue 4.1. O4yncTKa 3TaHOIA METOJIOM [IEPETOHKU 2 2. TlucpbMmeHHBIH OTYET C pe3yJbTaTaMH
Pasnen V. Pa3nesleHue W 0YMCTKAa OpPraHUYecKHX BelleCcTB 5 S9KCIIEPUMEHTA u OTBETAMU Ha
MEeTO/I0M MePeKPUCTAIN3ALUU KOHTPOJIbHBIE BOTIPOCHI




Ilnanupyembie Buabi yue6noii padoTnl
(xoHTpoOsIMpYeMbIe) Kourakruast pagora Buabl 1 pOpMBbI KOHTPOJIBLHBIX
pPe3yJbTaTbl OCBOCHUSA: o § -
kon(bI) o o 5 & z MepOoNpHUsITHIA, 06ec11eqr‘l‘Bam1une no
¢opmupyemoii(bix) HaunmenoBanue Pa3/ieloB, Tem; D) % 9 2 g % ey 5 o COBOKYITHOCTH TeKYILIIMU KOHTPOJIb
KoMmmeTenuuu(if) u ¢opma(bl) TPOMEKYTOYHON ATTECTALMHU 5 S B S S § = & yCIeBaeMOCTH;
HHIMKATOPOB £ |EE g Z E S é < (hopMBI IPOMEKYTOYHOTO KOHTPOJISI
JOCTHKEHUSI g8 | & é 2 E g é yCHeBaeMoCTH
KOMIIeTeHIMii = = E = g =S S &
Pazgen VI. Ouncrka oOpraHu4YecKHX  BeIIECTB  METOI0M 5
cy0auManum (BO3roHKHU) M IKCTPAKIIMHU
Pazgen VII.  Xpomartorpadpuueckme meToabl pasgeneHUsl H 5
UAeHTU(PUKANMT XUMUYECKUX COeIMHEeHH I
Pazpen  VIIl. IlnaHupoBanume W  INpoBefeHHMe  CHHTe3a 10
OPraHuYeCcKUX CoeTUHEHU
3auer 4 Bader MNPOBOAWTCA B YCTHOW/MIUCHMEHHOU
bopMe 1o OwmneTaM COTIIACHO Mporpamme
Badera
HUTOI'O 3a 1 kypc, 3MMHSAA cecCHst 2 34
HUTOI'O 3a 1 kypc 2 2 2 102




3.3.

Kpartkoe conepxanue yueOHON TUCIUTUTNHBI

HaunmeHoBaHnue pasjgena u

Ne mn Copep:xanue pasaena (TeMbl)
TeMbl JUCHHIIJIHHBI
Pazgean | Pa3gen |. Texnuka 6e30MacHOCTH M OCHOBHBIE IPABUJIa Pa00THI B XHMHYECKOM JadopaTopun
TexHuka 6€301MacHOCTH U [MpuBenure 5 oOmMX MpaBWJI MMOBENCHHSI B XUMHYECKOHW J1abOpaToOpUi.
OCHOBHBIE TIpaBUJIa PabOTHI B JleWicTBHsl IpM BO3HUKHOBEHWH Oodara BO3ropaHus B jaboparopuu. Urto
XUMHUUECKOi1 TabopaTopuun CllelyeT TpEeNNpUHATb, €CIM B JlabopaTopuu pazOMiIM TEpMOMETD.
OCHOBHBIE TIpaBHWJIa JIMYHOW TUTHEHBI NPU pabOTe € XUMHUYECKUMHU
coenuHeHusMH. [IpaBuna TexHUKM Oe30macHOCTH Tpu pabore co
CTeKIsiHHOH W dapdopoBoit  mocynoit. I[lpaBuma  paboter ¢
KOHLEHTPUPOBAHHBIMH KHCJIOTAaMH M TBEpABIMHU mienouamu. [IpaBuia
MPUTOTOBIICHUSI PACTBOPOB KHCIOT M Imenodeid. [IpaBmma paboTsl c
SNIEKTPUUYECKUMH  TuIMTKaMu. IlepBast momoImmp TIpH  HOpPaXKEHHH
3NIEKTPUUYECKUM TOKOM. [IpaBuia paGoThI ¢ JIETKOBOCIIIIAM EHSIOLIIMHUCS
xugkoctsiMu. [IpaBmia obpamenne co ciupToBKoi. [IpaBmia paboTsl ¢
IIENOYHBIMA MeTaiiaMu. OCHOBHBIE TpaBmiIa PabOTHI ¢ TOKCHYHBIMH
coeMHEHUsIMA. Mepbl 0e30macHOCTH M MHepBas IOMOIIb  TIPH
oTpaBieHHH. /[leiicTBUS mpennpUHUMaeMble NpH IONMAJaHUM B TIJas3a
IIETIOYH WM KUCIOThL. HeoTnoxHas moMoIp MpH 0XKorax KUCIOTaMU U
menodamy. IlepBast TOMOIIb TPU TEPMUIECKUX M XUMUYECKUX OJKOTaX.
Paspea Il. Pa3gen |1. OcHoBHas 1aGopaTopHAasi XUMHUYeCKasi MOCyAa
Tema 2.1 OcHoBHast nmaboparopHas | XuMHUYecKass TIocyzna Aisd TPOBEICHHUS XHMHUYECKOTO CHHTE3a H
XUMHYECKast NOCy/a. | MPUHIOMIBL ee BbIOOpa. OYMCTKa M CyIIKa XHMHYECKOH MOCYIBI.
[MepememmBanne, HarpeBanue | HarpepaHue n oxyakJeHHE peareHTOB U PeaKIHMOHHBIX cMeced. Cityuan
U OXJIAXK/ICHWE PEaKIHMOHHBIX | MCIOJb30BAHUS BOISHBIX, NECUaHBIX U METaUIMUecKUX (cruiaBa Byna)
cMmeceit 6anb. [IepemennBanme ycTpoicTBa M IPUHIHUIIBI UX BEIOODA.
Pazgen I1I. XuMHYecKHe peaKTHBBI HX KJIacCH(pUKALUS U CTeNEeHb YHCTOTHI
Tema 3.1 Xumudeckne peakTuBbl HX | OOo3HaueHwWe, KBaTM(UKAIMs, IMPOLEHTHOE COAEPXKAHHE OCHOBHOTO
KIaccuuKamyus M CTENeHb | XUMUYECKOTO BEIIECTBA, IIBET MApKUPOBOYHOW IOJOCHI XMMHUYECKHX
YUCTOTHI peaktuBoB B cooTtBerctBHE ¢ ['OCT 13867-68. Kuaccudpukarms
XMMHYECKHX PEAKTHBOB MO CTerneHW omacHocTH coryacHo CanllmH.
[MpuroroBnenne pactBopoB. CnocoObl BBIpaKEHHS KOHLEHTPALMH
BemecTB B pactBope. PopmMymnbl mepexosa OT OFHUX BBIPAKEHHH
KOHIIEHTPAIH pacTBOPOB K IpyruM. M3MmepeHne o6bemMa U MIOTHOCTH
JKUJIKUX BEIIECTB.
Pazpnen IV. Paznesnenue u ouncTKa Uro Ha3BIBAIOT TEMIIEPATYPOIl KUIEHHS BELIECTBA, KAK OHA MOXKET OBITH
OpPraHu4yecKuXx BellecTB nmoHmkeHa. Ilepeii  w  Bropoit 3akoH [ 'mbOca-KonoBamosa.
MeTO/I0M MepPeroHKH Teoperndeckue OCHOBBI poliecca neperoHku. O61acTh UCHOIb30BAHUS
MeperoHKy. BUasl eperoHk B 3aBUCUMOCTH OT CBOMCTB Pa3/eNsaeMbIX
BEIIECTB.
Teoperndeckne OCHOBBI IIpoliecca TIEPErOHKH IIPU  MOHMKEHHOM
nmapneHny. OOJacTh WMCHONB30BaHUS TEPETOHKM IIPU  TTOHM)KEHHOM
JaBiieHUH. TeopeTudeckre OCHOBBI Ipollecca NMEPEeroHKH C BOJSHBIM
napoM. O0acTb NCTIOJIB30BAHUS TIEPETOHKH C BOASHBIM ITAPOM.
Pazgen V. Pa3genenue u ouncTKa Teoperudeckne OCHOBBI MeTOJa Tepekpuctaumsanui. OOmacth
OpraHUYecKHX BelecTB WCTIONB30BAaHUS  NEPEeKPUCTAIUM3AIMS W3  pacTBopa. TpeboBaHms,
MeTOoAOM MpeabsaBIsieMble K PACTBOPUTEIIO MPH NepekprucTamm3anui. OCHOBHBIE
nepeKpUCTATIN3ANHN JTambel  Tpolecca  Hepekpucraumzanuu.  KoHnemmust — mopbopa
pacTBOpHTENs JUIA  NepeKpucTauM3anmu. Meroauka — moabopa

KOJIMYECTBA PACTBOPUTEIIA H€06XO}II/IMOG JJIA IEPEKPUCTAIITA3 AN,
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Paznen VI. OuncTKa OPraHuYecKuX Teoperuueckue OCHOBBI BO3TOHKHM. YTO NPOUCXOAUT IMpPHU BO3TOHKE.
BELICCTB METOA0M Kakue BemecTBa mojBepraroTcs BO3TOHKE. TemrepaTypa BO3TOHKH U
cy0ruManuy (BO3rOHKH) U KaK €€ MOXHO perynupoBatb. Kak Hy>KHO HarpeBaTh BEHIECTBO IIPH
IKCTPaAKIUH BO3TOHKE, 4TOObI M30eKaTh 3HAYNTEIbHBIX TOTepb. CrOCO0 yBEINUCHHUS

CKOPOCTH CyOiIMManuu.

Teoperndeckne  OCHOBHI ~ MeTonma  dKcTpakmuu.  Koaddwumment
pactpesnenenus. [IBIKyIuas cuiia MpoIecca 3KCTpakuy. TpeboBaHus K
PacTBOPHUTENIO NMPHUMEHAEMBIH s dKCTpakumu. Kakme opraHudeckue
BEIIECTBA HEBO3MOXKHO W3BIEYb OKCTpakmuei. Kak moHM3UTH
pacTBOPHMOCTH B BOJE OJKcTparupyemoro BemecTBa. Ilocyna
NpUMEHseMast A OSKCTpakuMu TeXHHKa TpOBEICHHSA Ipolecca
9KCTpakUMK. MeToabl MPeAOoTBpalleHUs] 00pa3oBaHMs SMYJIBCHHA IpH
OKCTpakUuu. MeToasl yHaleHus CIEAO0B KUCIOTHl WM INENOYH U3
opraHn4eckoi ¢asbl.

Paznea VII. XpomaTorpaguyeckne OcHOBHEIE 3aKOHOMEPHOCTHU u MOHATHSA Xpomarorpapuu.
METOAbI pa3JieJIcHus U Kiaccudukanus xpomarorpaduu.

UeHTH(pUKATIT Ancopbrumonnas xpomatorpadus. Pacripenenurensaas xpomarorpadus.

XHMHYECKHX COeAHMHEHU N MonekyisipHO-cuToBast ~ Xxpomarorpadust  (Tesb-QUIbTpalys, Telb-
MPOHMKAMOMIAs, SKCKIO3UOHHAs xpomarorpadus). MoHooOMeHHas
xpomarorpadus. buocnenuduueckass xpomarorpadus (addunnas,
ouoadpunHas, XpomMarorpadus 1Mo CpoACTBY).

Pazgen VIII. IInanuposanue u | [InanupoBaHue U NPOBEACHHE CHHTE3a OPraHUYECKUX COCIAMHEHUI.
NpoBeJieHUE cuHTe3a | BeneHue 3anuceit B 1ab0paTOpHOM >KypHaJe.

OPraHu4yecKuX coeAMHeHUI

3.4. OpraHuzanus caMOCTOSTENIBHON pabOThl 00yYAIOIUXCS

CamocrosiTenbHasi paboTa CTyIeHTa — oOsi3aTenbHas 4acTh 00pa30BaTEIBLHOIO MpOoIlecca,
HampaBJICHHas Ha  Pa3BUTHE TOTOBHOCTH K  MHpodecCHOHANbHOMY M JUYHOCTHOMY
caMo0Opa30BaHMIO, Ha MPOEKTHPOBAHUE MJANbHEHIIEro 00pa30BaTENBHOTO MapuipyTa U
npodeccuoHaNIbHON Kapbepsl.

CamocTtosaTenpHast paboTa 00ydaromuxcs 0 TUCIUIUIMHE OPTaHW30BaHa KaK COBOKYITHOCTh
ayIMTOPHBIX W BHEAYAWTOPHBIX 3aHATHH W padoT, O00ECHEeYMBAIOIIMX YCIEIIHOE OCBOCHUE
JVICTIATUTHHEIL.

AynutopHasi caMOCTOsITeNIbHasi paboTra oO0ydaromuxcsl MO IUCIUIUIMHE BBITIONHIETCS Ha
y4eOHBIX 3aHATUSAX II0J PYKOBOACTBOM TMIpENoaBaTeNii W IO €ro 3aJaHuio. AyIuTopHas
caMOCTOsITeNIbHasl paboTa 00yyaroImMuXcs BXOJIUT B 00Ul 00beM BpEMEHH, OTBEAEHHOTO y4eOHbIM
IUTAHOM Ha ayJUTOPHYIO paboTy, U perIaMeHTHPYETCs pacliuCaHUEeM YUCOHbIX 3aHITHIH.

BHueaynuTopHast camocTosiTelIbHAs paboTa OOydaromuxcst — IDIaHUpyeMast yd4eOHasi, HaydHO-
HCCIIeIOBaTeNIbCKas, MpaKTU4YecKas pabora oOydaromuXcs, BBINOJHSEMas BO BHEAyAHTOPHOE
BpeMsl 10 3aJaHUI0 M TpU METOJUYECKOM pYKOBOJACTBE Iperojasarensi, HO 0e3 ero
HEMOCPEACTBEHHOI'O Y4acTHs, PACIUCAaHNEM yU4eOHBIX 3aHATUH HE periiaMeHTUPYeTCs.

BreaynuropHas camocTosiTenbHas paboTa 0Oy4aromIMXCsl BKJIIOYAeT B ceOs:

- MOATOTOBKY K JIEKLUSM, IPAKTHYECKUM M JaOOpaTOPHBIM 3aHATHAM, 3aUeTy;

- n3yueHne y4eOHBIX MOCOOMN;

- U3Yy4YEHHE TEOPEeTHYECKOr0 M MPAKTUYECKOro MaTepHala Mo PeKOMEHIOBAaHHBIM
HUCTOYHHKAM;

- MOATOTOBKA K BBIMOJIHEHHIO Ja0OPAaTOPHBIX pabOT M OTYETOB MO HUM;

- MOATOTOBKA K MPOMEXYTOUHOH aTTECTAllMd B TCUCHHUE CEMECTpa;
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CamocrosiTennbHasi paboTa 0O0ydJaromuxcst € y4dacTHeM IpernojaBaTeiss B (opMe HWHOH
KOHTaKTHOM paloThl MpenycMaTpUBaeT TPYNNOBYI0 U (WIM) HWHIUBUAyaldbHYIO paboTy
00yJarOIIUMHCS U BKITIOYAET B ceOsl:

- MPOBEACHUE HHANBUAYAIbHBIX M TPYINIOBBIX KOHCYJIbTAlMH IO OTIEIbHBIM
TeMaM/pa3aesaaM JTUCIUIIINHBL;

- MIPOBEJICHUE KOHCYJbTAIM MEPEsl 3a4eTOM;

- KOHCYJIbTAallUM TI0 OpPraHU3allMd  CaMOCTOSTEIBbHOTO HW3YUYEHHUS  OTIEIbHBIX
pazgenoB/TeM,  0a30BbIX  MOHATHH  Y4eOHBIX  JAUCUHUIUIMH  NPOQUILHOTO/POACTBEHHOIO
OakanaBpuara, kotopeie ¢opmupoBanu OIIK wu IIK, B mensax obGecrnedyeHHs NpeeMCTBEHHOCTH
00pa3oBaHUs.

[Tepeuens pa3iernos, MOJHOCTHIO HIIH YaCTUYHO OTHECCHHBIX Ha CAMOCTOSITEIFHOE U3YyUYCHHUE C ITOCIEYIOIINM
KOHTPOJIEM:

Buasbl u popmbl
HaumenoBaHue pa3jiena A hop A
KOHTPOJbHBIX £
O MepONpUATHI 3
OUCHUUNIUHBL/MOOYNA, . porip =
Ne it 3aganus AJ18 CAMOCTOSITEJIbLHOM padoThI (Yy4uTBHIBAKOTCS =
BBIHOCHUMbIC HA 4
NpU NpPOBeIeHUH =
CaMOCTOsITeJIbHOE =S
TEKYLIEro 2
H3y4yeHue = =
KOHTPOJISA)
Pazmen1 Texnuka 0ezonacuoctu u | [IpopaboTka yueOHOTO MaTepual mo /lickyccust 20
OCHOBHbIE NPaBHJIA npeUI0KEHHON yueOHoM mureparype as| [IuceMenHbIi
PaboThI B XHMHeCKOT HOATOTOBKU K qucKyccuu. [loqroropka | OTHET €
s1abopaTopun OTYETOB M0 JabOPaTOPHBIM paboTaMm pesyipTaTaMu
SKCTIEpUMEHTa U
OTBETaMH Ha
KOHTPOJILHBIC
BOTIPOCHI
Paznen 2 OcHoBHas [IpopaboTka yueOHOTO MaTepHal Mo /Tuckyccus 20
nabopaTopHast MPeJIOKCHHOHN yueOHoM uteparype 1| [TucbMeHHbIH
XHMHYECKast ocya HNOJrOTOBKU K 1uckyccuu. Iloaroroska | gryer ¢
OTYETOB M0 Ta0OpaTOPHBIM paboTaM pesyJbTaTaMu
3KCIIEpUMEHTA
W OTBETaMH Ha
KOHTPOJIbHBIC
BOIIPOCKI
Paznen 3 Xumnueckne peaktusbl | . [IpopaboTka yueOHOTO MaTepuan mo  Jluckyccus 28
HX KJIacCHPUKALNS U NpeUI0KEHHON yueOHOM IMTepaType ITuceMennbIi
CTCICHDb YUCTOTHI JUIS TOJATOTOBKHU K IUCKYCCHH. OTHET C
pe3ybTaTaMu
JKCTIEpUMEHTA U
OTBETaMH Ha
KOHTPOJILHBIC
BOIPOCHI
Pasnen 4 Pa3nesnenne n ouncrka | Ilpopabotka yuebHOTrO Matepuai mo /Tuckyccus 5
OpraHuYecKux MPeIOKEHHON yueOHOM IuTeparype ITnceMeHHBIN
BellleCTB MEePeroHKoi | s MOATOTOBKY K JUCKYCCHH. OTHYET C
pe3yapTaTaMu
JKCIIEPUMEHTA
U OTBETaMH Ha
KOHTPOJIbHBIE
BOIPOCHI
Pasnen 5 Paznenenne u ouncrka ITpopabotka y4yeGHOro MaTepHal 1o Juckyccust 5
OPraHHYeCKUX BEMIECTB | yype/yI0oKeHHOM yUeOHOH InTepaType ITuceMenHbIi
MeTo0M 11 TIOATOTOBKH K JTUCKYCCHUH. OTYeT C
nepeKpPHCTALIH3AIM pe3yILTaTAMH




OKCIICPUMCHTA
" OTBECTAMH Ha
KOHTPOJIBHBIC
BOIPOCHL

Pazgen 6

O4ucTKa OPraHuyecKux
Bell[eCTB MEeTOI0M
cy0auMannu (BO3roHKH)
M IKCTPAKIUHU

[IpopaboTka yaeOHOTO MaTepHra Mo
MIPEITIOKEHHON YueOHOM nuTeparype
JUTSI IOATOTOBKU K JTUCKYCCHH.

/Tuckyccus 5
ITncemeHHbBIN
OTYET C
pe3yapTaTaMu
SKCIEPUMEHTA
H OTBETaMU Ha
KOHTPOJILHBIC
BOIPOCHI

Pasnen 7

Xpomarorpadpuyeckue
MeTO/bI pa3Je/IecHUs U
HICHTH(PUKAIUA
XHMHMYECKHX COeIHHEHUH

[IpopaboTka y4eOHOTO MaTepUa Mo
MPEIIOKEHHON YueOHOM nuTeparype
JUISl TIOATOTOBKY K JJUCKYCCHH.

/Tuckyccus 5
IInceMeHHBIN
OTYET C
pe3yapTaTaMu
SKCIIEPUMEHTA
1 OTBETaMH Ha
KOHTPOJILHBIC
BOTIPOCHI

Pasnen 8

Ilnanuposanue u
NpoBe/eHHE CHHTE3a
OPraHHYeCcKHuX

[IpopaboTka yueOHOTO MaTepHal 1o
MIpeIOKEHHON yueOHOM IuTeparype
JUTSI HOATOTOBKH K JIUCKYCCHH.

/Tuckyccus 10
IIuceMeHHBIH
OTYET C

COC/IMHEHU I pe3ylpTaTaMu

HKCTICPUMEHTA
Y OTBETaMH Ha
KOHTPOJIbHBIC
BOIIPOCHI

3.5. IlpuMeHeHHE 3JEKTPOHHOTO OOYYECHHS, MHUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX

TEXHOJIOTUI
[Ipn peanuszauuu nporpaMmbl yuyeOHOW JUCHMIUIMHBI JJIEKTPOHHOE OOY4YeHME U JIUCTaHI[MOHHBIE
o0pa3oBaTenbHbIe TEXHOJIOTHU MPUMEHSIOTCS.
Peanuzanuss mporpaMMbl  y4eOHOH JAMCHUMIUIMHBI C [PUMEHEHMEM JJEKTPOHHOrO OO0y4YeHus |
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN pErIaMeHTHPYeTCs JACUCTBYIONIUMHU JOKAILHBIMA aKTaMU
YHUBEPCHUTETA.
OcyiecTBieHne y4eOHOM AeITeTbHOCTH MOXET ObITh B JBYX BapHaHTaX: OYHO WM ¢ mpumeHeHue D0 u
JOT. IlpumeHneHue >J€KTPOHHOTO OOYUYEHHS BO3MOXKHO MO 3aSBJICHHIO OOYYAIOIIMXCS, TMOAMUCAHHOMY
6onee 85% usieHaMH IPYTIIbL.
B snexTpoHHY10 00pa3oBaTebHYIO Cpely epEeHECEHbl OTAEIbHbBIE BU/Ibl YUEOHO! 1eATeIbHOCTH:

HCII0JIb30BaHHE 00beMm, BKJIIOYEHHE B y4eOHbIH
ucnojn3oBanue 30 u 10T
90 n 10T Jac npouecc
CMEILIaHHOE JIeKIUN 2 B COOTBETCTBHU C
obydeHme TIPAKTHYECKHE 3aHATHS p) pacrucanreM y9eOHBIX
1abopaToOpHBIE 3aHATHUS 2 3aHATHH
4.
HCII0Jb30BaHHE ncnoabsopanne 30 u JJOT 00beMm, BKJIIOYEHME B Y4eOHBIH
90 n 10T qac npouece
o0yyeHune y4eOHO-METOANYECKHE ITICKTPOHHBIE 98 OpraHu3anus
¢ BeO-ToiepKKO | 0Opa3oBaTeIbHbBIE PECYPCHl YHUBEPCUTETA CaMOCTOSITEIIbHON  PabOThI
1 kareropun oOyJaronmxcs
y4eOHO-METOANYECKHE ITICKTPOHHBIE 4 B COOTBETCTBUHU C
o0Opa3oBaTebHbBIE PeCypChl YHUBEPCUTETA pacnucaHueM
2 KaTeropuu MIPOMEKYTOUHOM
aTTecTauuu




5.

PE3YJIBTATHI
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OBYYEHUA @O JUCIMIIJIMHE,

KOMIIETEHIIMI, CACTEMA U IIIKAJIA OIIEHUBAHUSA

KPUTEPUMU OHEHKH YPOBHA C®OPMUPOBAHHOCTHU

5.1.  CooTHeCEeHHE IFITAHUPYEMBIX PE3yJITATOB O0YUCHHS C YPOBHIMH C(OPMHUPOBAHHOCTH KOMITETCHITUH(HA).
YpoBHu HUTorosoe ko,1u41ecTBO OueHka B 3 Toka3aTe/n ypoBHs chOPMHPOBAHHOCTH
chopMupoBaHH 0aJiI0B MSATHOAIbHOM
ocTH B 100-6a11bHOI cucreme yHHBEpC npogece
KOMIeTeHIHH(- cucTeme 10 pe3yJbTaTam ATBLHO( L .
i) 110 pe3yIBTaTaM Tekymeii n I HAJILHOIM 00uenpodeccuo HAILHOM (-bIX) KOMIIETe
TeKymIeii u IPOMEKYTOUHO# RTTET (-brx) HIuH
IPOMEKYTOUHO# aTTecTALMHA an (i) | ONrere
aTTecTAlMA HiHM
OIIK-3:
HJI-OI1K-3.1
WI-OIIK-3.4
BBICOKHI1 OTJINYHO OOyuaronuiics:

- TOKa3bIBAaeT YETKHE CHCTEMHbIE 3HAHMS IpaBHJa TEXHUKH O€30MacHOCTH IPH
BBINOJIHEHUH XUMHUYECKOT'0 3KCIIEPUMEHTA B TAOOPAaTOPHBIX YCIIOBHUSAX;

- JIEMOHCTPUPYET HABBIKH BBITIOJHEHUS CTaHAAPTHBIX OIEpaluil J1abopaTOPHOTO
XUMHUYECKOTO DJKCIIEPHUMEHTa [0 TpesiaraéMbIM METOJIMKaM TP pEeLIeHUH
MIPAKTHYECKUX 3a/1aY;

- HMCUEpIbIBAIONIE M JIOTHYECKH CTPOWHO H3/IaraeT JOTHKO-METOI0JIOTHYECKHA
HHCTPYMEHTapUi NMPH BHIOOPE METONOB PAa3leNICHUs, OYMCTKU M HAECHTU(UKALMN
XUMHUYECKUX COCTMHEHUI;

- KPUTHYECKH U CAMOCTOSTENIFHO OCYIIECTBIISIET BHIOOP Tab0paTopHON XUMHUECKON
MOCYJbl, HArpeBaTENIbHBIX W IEPEMENIMBAIONINX YCTPOWCTB MJs IMPOBEIEHUU
XUMHYECKOr0 SKCIEPUMEHTA B J1a0OPaTOPHBIX YCIOBHSIX;

- TIOKa3bIBAaCT YETKHE CUCTEMHBIE 3HAHUS M IPEJCTABICHUS O TEOPETUYECKUX
OCHOBAax IMPOIIECCOB Pa3JICIEHNE U OUUCTKA XUMUYECKUX BEUIECTB MPHU MPOBEACHUU
XUMHYECKOT0 9KCTIEPHMEHTA;

- JIEMOHCTPUPYET HAaBBIKM HAyYHO-TEOPETHUECKOTO MOJXOAAa K PEIICHUIO 3ajad
MpoeCCHOHANBHON HANpaBICHHOCTH M IMPAKTUYECKOTO WX HCIOJIB30BaHHUS B
JlaTpbHEHIIeH MpoecCHOHATHLHOMN eI TeTLHOCTH.
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MHOBBIIIIEHHBIN

XOpOLIO

OObyJarommiics:

- MOKAa3bIBACT YCTKHE CUCTCMHBIC 3HAHWS TNpaBHUia TEXHUKH OC30MAaCHOCTH TpHU
BBITIOJTHEHHH XUMHUYECKOTO JKCIIEPUMEHTa B J1a0OpaTOPHBIX YCIOBHSX, IOMYyCKaeT
eJIMHUYHBIC HeTpyOble OMMOKHY;

- JIEMOHCTPUPYET HABBIKH BBHIMOJIHECHUS CTAaHIAPTHBIX OIEpalyii JIabopaTOPHOTO
XUMUYECKOTO DJKCIEPUMEHTa IO MpeasaraéMbiM METOAMKAM TIPH PEIICHUU
MPaKTHUYECKUX 3a]aY;

- HUCYEPIBIBAIONIE M JIOTMUECKH CTPOHHO H3JaraeT JOTUKO-METOAO0JOTHYCCKUN
WHCTPYMEHTApHii TIPU BHIOOPE METOMOB pa3JC/ICHUs, OUUCTKA U HJCHTH(HUKAIMN
XUMUYECKUX COCTUHEHUI;

- KPUTHYECKH U CAMOCTOSITEIIBHO OCYIIECTBIISICT BHIOOP J1a00PATOPHON XUMHUECKOM
MOCY/IbI, HArpeBaTEIbHBIX M MEPEMEIINBAIONIUX YCTPONCTB HJIsl MPOBEICHUHU
XUMHUYECKOTO 3KCIICPUMEHTa B J1a00OpaTOPHBIX YCIOBHUAX, MOIYCKAET CAUHHYHBIC
HerpyOble OIIMOKY;

- JlaeT Pa3BEepPHYTHIC M YACTUYHO BEPHBIC OTBETHI HA BOMPOCH O TEOPETUUYCCKUX
OCHOBAaX IPOILECCOB Pa3ACICHUE U OUHCTKA XUMUYECKUX BEIIECTB IIPHU NPOBEACHUN
XUMUYECKOr0 3KCIEPUMEHTA;

- JEMOHCTPUPYET HABBIKM HAYYHO-TEOPETUYECKOIO MOAXOAA K PEIICHHIO 3a1ady
po()eCCUOHAIBHON HANpPAaBJICHHOCTH W TNPAKTUYECKOIO0 WX HCIIOJIb30BaHUS B
JabHeHTIel TpodheCCHOHAIBHOM IesITEeNbHOCTH.
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0a30BbIN

YAOBJIETBOPUTCIILHO

OObyJarommiics:

- C HETOYHOCTAMH WU3JIaraeT 3HAHWS M TPEICTABICHUS O IMpaBUIaX TEXHUKHU
0C30IaCHOCTH TIPHU BBIMOTHCHHH XHUMHYECKOTO JKCIICPUMEHTa B J1a0OPAaTOPHBIX
YCIIOBHSIX;

- IEMOHCTPHUPYET (hparMeHTapHbIC HABBIKM BBITIOJHCHUS CTaHIAPTHBIX OIEpariuii
1a00paTOPHOTO XUMHUYECKOTO IKCICPUMEHTA 10 MpejiaracMbIM METOJUKAM IPH
peIIeHNH PaKTHIECKUX 331a4;

- HCTIBITHIBACT CEPhE3HBIC 3aTPYAHEHHUS IPU BEIOOPE METOJIOB pa3fie/icHUs, OYUCTKH U
UACHTU(UKALUN XUMUYECKUX COCIMHCHUH;

- WCOBITBIBACT CEPhE3HBIE 3aTPyMHEHHUs MPU BbIOOpE 1a0OPATOPHONW XHUMHYECKOM
MOCY/IbI, HArpeBaTEIbHBIX M MEPEMEIINBAIONIUX YCTPOUCTB IS TPOBEACHUM
XUMHYECKOTO SKCIIEPIMEHTA B IA0OPATOPHBIX YCIOBHSX;

- C HETOYHOCTSMHU H3JaraeT OTBETHI Ha BONPOCHI O TEOPETHUECKHMX OCHOBAX
MPOIIECCOB  pa3feliecHHe W OYMCTKA XHWMHUYECKHX BEIIeCTB TIPH MPOBEICHUU
XUMHYECKOTO SKCTIEPHMEHTA;

- C TPYJIOM JAEMOHCTPUPYET HABBIKH HAYYHO-TEOPETUIECKOTO TMOAXO0Ia K PEIICHUIO
3aJ1a4 IpoQeCCHOHAILHOM HAITPABJIICHHOCTH U MPAKTHYECKOTO UX HMCIIOJIb30BaHUS B
JabHeHTIel TpodheCCHOHAIBHOM IesITEeNbHOCTH.

HU3KHUHN

HCYIOBJICTBOPUTECIILHO

OOyuaronuics:

- HCIBITBIBACT CEPhE3HBIC 3ATPYMHECHUSI NPU W3JIOKECHUH 3HAHHUK TpaBUIa TEXHUKH O€30MaCHOCTH TPH
BBITIOJTHEHUH XHMHYECKOTO HKCIIEPUMEHTA B TaOOPaTOPHBIX YCIOBUSX;

— IEMOHCTPUPYET (parMeHTapHbIE HABBIKA BBHITIOJIHEHHUS CTaHAAPTHBIX ONepaluii J1abopaToOpHOTOo
XMMHMUYECKOTO 3JKCIIEpUMEHTa [0 INpeAJiara€MblM METOJMKAaM TMpU PEIICHUH MPAKTUYECKUX 3ajaady,
JIOMTyCKaeT IrpyOble OMMOKY MPH €ro M3JI0KEHUH Ha 3aHATHIX U B XOJI€ MPOMEKYTOYHOHN aTTeCTallNu;

— - HCIBITBIBAET CEPhE3HBIC 3aTPYAHEHHUS NPH BBIOOPE METOIOB pa3JeNIeHUs], OYUCTKU U HIAeHTH()HUKAINH
XUMUYECKUX COSTUHEHUH, HE BlIaZiceT HEOOXOAMMBIMHU JJIsI 3TOTO HABBIKAMHU U TIPUEMAMU;

- UCTIBITHIBACT CEPhE3HBIC 3aTPYAHCHHS NP BHIOOPE JTA00PATOPHON XUMHUUYECKOH MOCY/IBI, HarpeBaTEIbHBIX
U TEPEeMELIUBAIOIIMX YCTPOHCTB IS TMPOBEACHHM XHMHUYECKOTO JKCIIEPHMMEHTa B J1a00paTOPHBIX
YCIOBUSIX;

- HCIBITBIBACT CEPBE3HBIC 3aTPYNHEHUS IIPU OTBETaX Ha BOIPOCHI O TEOPETHYECKUX OCHOBAX IIPOILIECCOB
pa3aeneHue U OYNCTKA XMMUYECKUX BELIECTB MPH NMPOBEICHUN XUMUYECKOT0 IKCIIEPUMEHTA;

- C TPYAOM JEMOHCTPUPYET HABBIKM HAyYHO-TEOPETUYECKOIO0 IMOAXOJa K PELlIEHUIO 3a1ay
npo(ecCHOHAIbHON  HANPaBJIEHHOCTH W NPAKTUYECKOI'O0 WX HCIOJb30BaHUS B  JalibHEHIIeH
POoheCCUOHAIBHON IEATEILHOCTH.
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U TTPOMEXYTOUYHOMN

ATTECTAIIMHU, BKIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu npoBeneHNN KOHTPOJI CAaMOCTOSATEIbHON paboThl 00yYarONIUXCsl, TEKYIIETO KOHTPOJIS U POMEKYTOYHOM aTTECTAlUHU 110 y4eOHON TUCITUIUINHE
«BBeneHne B TEXHUKY SKCIEPUMEHTAIbHBIX HCCIEIOBAHUI MPOBEPSETCS YPOBEHb CHOPMUPOBAHHOCTH y OOYYAIOIIMXCS KOMIETEHIUH u
3aIIaHUPOBAHHBIX PE3yJIbTATOB O0YUYEHHUS MO NUCIUIUIMHE, YKa3aHHBIX B pa3/ielie 2 HacTOsIIeH MpOoTrpaMMBbl.

6.1.

CDOpMBI TCKYIICI'O KOHTPOJIA YCIICBACMOCTH, IIPUMCPBI TUITIOBBIX 3aJIaHMI;

Ne it

DopMBbI TEKYLIET0
KOHTPOJIA

IIpuMepsI TMIIOBBIX 3aaHMI

J1abopaTOPHOI MOCY A0, »

1 Bomnpocsr K 3ammuTe | KOHTponbHBIE BOIPOCH! K 3aIIUTE JIAOOPATOPHBIX paboT
nabopatopubeix pabor mo | 1. [IpuBemute 5 oOUIMX MpaBWII MOBENCHHS B XUMUUECKON 1a00PaTOPUH.
paznery «Texuuka | 2. UTo ciemayeT NpeAnpHHSTE, €CIIU B 1a0OpAaTOPUH BO3HHUK OYar BO3rOPaHHs?
0e30macHOCTH M OCHOBHBIE | 3. UTO cieayeT NpeanpuHATh, €ClIU B JabopaTopuu pa3ouiin TepMoMeTp?
npaBiIa paboThI B | 4. [IpuBenure OCHOBHBIE IPaBUIIa TMYHOW TUTHEHBI IPU PabOTE ¢ XUMHYECKUMH COSTHHEHUSMH
XUMHYECKOM 5. [IpaBuina TeXHUKH OE30MACHOCTH ITpH paboTe co CTEKIITHHOM U (hapdopoBoii MOCyA0.
nabopaTopun» 6. IlpaBuia paGoTBHl ¢ KOHIIEHTPHPOBAHHBIMH KHCIOTAMH M TBEPIBIMH IIeNOo4aMH. [IpaBuia MpHUTOTOBICHUS PacTBOPOB
KHUCJIOT U IIEJI0YEH.
7. IlpaBmiia paboTHI C ANIEKTPHIECKUMH IUTUTKaMU. [1epBasi TOMOIIb TPH MTOPasKEHUH JIEKTPUIECKIM TOKOM.
8. IlpaBmita paboTHI C IETKOBOCIUIAMEHSFOIIMUCS KUIKOCTSIMH.
9. [IpaBuna obpareHre CO CITUPTOBKOM.
10. IIpaBuia paGoOTHI C MIETOYHBIMU METAJUIAMH.
11. OcHoBHBIE TpaBuiIa pabOTHI C TOKCUYHBIMU COSTUHEHUSIMHA. Mepbl 0€301TacCHOCTH | TIepBasi HOMOIIb TIPU OTPABJICHHH.
12. Kakue neiicTBus ciieryeT NpeApruHTh P HONaJaH|H B TJ1a3a MIeJT0YN WU KUCIOTHI?
13. HeotioxHast MOMOIIb ITPH 0’KOTAaX KUCIOTAMH U IIEIIOYAMH.
14. TlepBast mOMOIIb IPY TEPMHYECKUX U XUMHYECKHUX OXKOTax.
2 Bompocsr K samure | KOHTpOIBHBIC BOMPOCH K 3aIUTE JIA0OPATOPHBIX paboT
1ab0opPaTOPHOIMA pabote . Ha paznuanu B kakux CBOMCTBaX COSIMHEHHI OCHOBAaHA TIEPETOHKA KaK METOJT pa3IeJICHUS U OUUCTKH BEIIECTB?
«O3HaKOMIICHUE ¢ | 2.Yro Takoe Temmeparypa KUIEHHS U OT Yero OHa 3aBHCHT?

. Kakoii nporiecc Ha3bIBalOT IPOCTOM MEPErOHKON?

. B xakux ciydasx npu nmeperoHKe XUAKOCTEH UCIIOJIb3yeTCs XOIOAMIbHUK JINOnXa, a B KaKUX — BO3AYIIHBINA XOJIOAUIBHUK?
. KakoBo Ha3HaueHMe «KUMATUIBHUKOB»? Koria ux ciemyer BHOCUTD B XKHIKOCTh?

. C kakoli CKOpOCThIO TpoBoIUTCs reperonka? Koraa ciemyer ee 3akaHInBaTh?

. ITo kakuM KpUTEPUSAM CYAST O CTENIEHU YUCTOTHI TOJIYYSHHOTO Ipernapara?

. Kak meperoHnstor cMecu BemecTB ¢ OJIM3KUMHU TeMIIepaTypaMi KATICHHS?

. Uto Takoe pektudukanmsa? YUem 3TOT mporece OTINIAETCS OT MPOCTON TIEPETOHKN?

O©COoO NI WN B
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DopMbI TEKYLLEro

PCAKTUBBI nx

Ne KOHTpOJISA I[Ipumepbl THNOBBIX 3aJaHUI
10. B kakux ciydasx MPUMEHSAIOT MEPETOHKY MPH MOHWKEHHOM naBieHnu? Kakue KoIOBI MCHONB3YIOT MPU BaKyyMHOU
neperonke? [louemy?
11. JIns 9ero WCHONB3YIOT MEPETrOHKY ¢ BOASHBIM Hapom? Kakmmu cBoiicTBamMu HODKHO 00JMaaTh BEIIECTBO, YTOOBI €ro
MO>KHO OBIIIO IEPETOHATH C BOJSHBIM ITapoM?
12. Tlouemy mepes MEPEroHKON KUAKOTO OPraHUYeCKOro BEIIECTBA €ro He00X0IMMO 0CBOOOIUTE OT Biaru? Kak 3To MOXHO
crenatb?
13. Ha yem ocHOBaH MpOIIECC CYIIKH OPraHUYECKUX PACTBOPHUTENCH HEOPTraHUIECKUMH OCyIIUTEIsiMU. Kakoe cooTHOmIeHHEe
MEXIy OCYLIMTEIEM M OCYILIAIOIIUM PACTBOPOM.
14. ’Kunxoe opranmueckoe BemecTBo pasznaraercs oie 150 °C u kunut npu atMocheprom napneHnn mpu 174 °C. Kaxkoii
BUJI IEPETOHKHU HY>KHO BBIOpATh ISl €T0 OUYUCTKU?
3 Bomnpoch k auckyccun mo | KoHTponbHBIE BOIIPOCH! K 3aI1UTE J1A0OPAaTOPHBIX paboT
pasneny «Pasmenenne wu | 1. Paznuume B KakuX CBOHCTBaX TBEP/ABIX BEHIECTB JIGKHUT B OCHOBE MEPEKPUCTAIUTU3ALUHN KaK METOJ]a OUUCTKHU?
OYHCTKa oprannueckux | 2. Ha yeM ocHOBaH MeTO[ IIEPEKPUCTAILIN3ALINY.
BEIECTB MeTomoM | 3. YKaKUTE OCHOBHBIE TPEOOBaHUS, IPEABSABISIEMbIC K PACTBOPUTEIIO MTPU MEPEKPUCTALTH3ALNH U KaK ero OA0HPatoT?
MEPEKPUCTAITU3ALIDY 4, Kakue ctanuy BKIIIOUaeT npouecc nepexkpucraumzanun’? Ha kakoii u3 HUX pa3AensioTcsi IPUMECH U OCHOBHOE BELIECTBO?
5. Kak ocymliecTBUTh MpoLecC KPUCTAIUIU3ALMH, €CIU: 8) OCHOBHOE BEIIECTBO PACTBOPSETCS JIydlle, YeM HpHMecH; 0)
OCHOBHO€ BEIIECTBO PACTBOPSETCS XY)KE, UEM MPHUMECH.
6. Kakas mocya ucronb3yeTrcs Uit MPOBEACHUS IepeKpUCTAIUTU3AINH?
7.1louemMy cMpTHI MAJIO IPUTOIHBI VIS IEPEKPUCTAIUIN3ALNH KapOOHOBBIX KUCTIOT?
8. Kak ouncTHTB BEIIECTBO OT OKpAILICHHBIX IPUMeECei.
9. Kak BBICYIIMBAIOT KPUCTAILIBI [TOCIIE TEPEKPUCTAILTH3AIIH?
10. Tlo xakOMy KPUTEPHIO MO’KHO OLICHUTh CTENICHb YUCTOTHI IOJTy4EHHOI'O BelecTBa?
4 Bompock! k auckyccuu 1o | KoHTponbHBIE BOIIPOCH! K 3aIIUTE JIAOOPAaTOPHBIX paboT
pazneny «Ounctka | 1. YUro Takoe BO3roHKa, Ha YeM OHa OCHOBAHA.
OpraHMYecKHuX  BemecTB | 2. UTO MPOMCXOAUT MPH BO3TOHKE.
METOJ0M cyomumanuu | 3. Kakue BeecTBa moiBepraroTcsi BO3TOHKE.
(BO3rOHKM)» 4. Kakas temneparypa Ha3bIBaeTCs TEMIIEPATypOi BOSTOHKH U KaK €€ MOXHO PEeryJIMpoBaTh?
5. Kak Hy>xHO HarpeBaTh BELIECTBO MPH BO3rOHKE, YTOOBI M30€KaTh 3HAYUTEIbHBIX TIOTEPb.
6. Croco0 yBenuueHHs CKOPOCTH CyOmuManuun?
7. B yeM npenMyIieCTBa BOSTOHKM KaK METOAa OUHUCTKH Nepe/1 ePeKpUCTAITH3aeH ?
5 Bomnpocsr K KonTponbHBIE BOIPOCH K 3amuTe 1a00paTOpHBIX paboT
JCKYCCUH 1. Yro Takoe miIoTHOCTH BelecTa?
1o 2. Kax onpenensitoT IIIOTHOCTh KUJIKAX BEIIECTB?
paszeny «Xumunueckue | 3. Kak MIOTHOCTD KUIKUX BEIIECTB 3aBUCHT OT TEMIEPATypbI?
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DopMbI TEKYLLEro .
° I I[Ipumepbl THNOBBIX 3aJaHUI
It KOHTPOJISA pumep 0 3al
knaccugukanys u crenens | 4. Kakoit o6vem Bogsl 1 H2SO4 (o0 = 90%; p = 1,8144 1/mi) HeoOxoauMo cMmemarb 4To0bl mpurotoBuTh 30 T 45%-HOTO
YUCTOTHD) pactBopa H2S04
5. Paccumraiite, CKOIBKO HY>KHO B3sTh BoAbI M TBepaoit KOH, uro0sr mpurotoButs 50 M 25,36 %-Horo pactBopa KOH p =
1,240 r/ma.
6. OnpenenuTs MaCCOBYIO JIOJTIO a30THOW KHCIOTHI B 10 MOJIIPHOM ee pacTBope, MIIOTHOCTH Kotoporo 1,30 r/mi.
6.2. KpI/ITepI/II/I, IIKAJIbI OCHUBAHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU !
HaumeHnoBanue
I xansl
OLIEHOYHOT 0
OLIEHHBAHUA
CpeAcCTBa
Kpurtepun oueHnBanus
(KOHTPOJILHO-
[aTudanabHas
OLIEHOYHOT 0
crucreMa
MeponpusTHS)
Bormpocs! k 3amure | D'a00Ta BINOIHEHA OTHOCTBIO. HeT ommbOK B IOrH4eCKUX pacCyskACHNAX. BO3MOKHO HATMYHE O/IHOM HETOYHOCTH 5
J1aGOPATOPHBIX WM OTIMCKH, HE SBIISIIOIINECS CIICACTBUEM HE3HAHUS WIIM HEMOHUMaHUs yueOHoro Matepuaina. O0ydarouiics: HoKa3al
paGor MOJIHBII 00beM 3HAHWH, YMEHUH B OCBOCHUH MTPOIICHHBIX TEM U IPUMEHEHNE UX Ha TIPAKTHKE.
PaboTa BbITIONIHEHA MTOTHOCTHIO, HO 000CHOBAHUI 1IAr0B pelIeHus HelocTaTouHo. Jlomyiena oiHa ommoOKa UiH JiBa- 4
TPHY HEOYeTa.
Jonymiensr Oosiee 0HOM oHOKY Wi O0Jiee ABYX-TPeX HEJJOUETOB. 3
PaGora BeITIOTHEHA HE TTOTHOCTRIO. J{oTMyIIeHbI TpyObIe OINOKH. 2
PaboTta He BhIIOIHEHA.
6.3. IIpomexyrouHas arrectarus:
dDopma
NPOMEKYTO TunoBbie KOHTPOJIbHBIE 3aJaHUS H MHbIE MATEPHAJIBI
YHOMH AJ1s1 MPOBeeHUsI TPOMEKYTOUHOM aTTeCTAINN:
aTTecTalu
Bapmuanr 1
3auer B 1  Kakwue nelicTBus cienyeT NpeNpUHSTE [IPH MOTIaJaHNH B I1a3a IEJI0OYH WA KUCTIOThI?
ycTHON 2 Ha 4yem oOcHOBaH TMpolecC CYIIKA OPraHUYECKUX PACTBOPHUTENEH HEOPraHMYeCKHMMH OCYIIMTeNsMH. Kakoe COOTHOIEHHE MEXITy
(opme o OCYIIMTENIEM M OCYIIAIOIINM PaCTBOPOM.
Gueram 3 Uro Ha3BIBAIOT TEMIIEPATYPOU KUIICHHS BEIIECTBA, KaK OHA MOXKET OBITh MOHIKeHa? Kakve BUIIBI TEpeTOHKY IPUMEHSIIOT B 3aBHCHMOCTH OT

CBOMCTB pa3/iesieMbIX BEIICCTB.
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Ha yem ocHOBan MeTo[ NepekpucTaIM3atum. Kak onpeaensroT TeMnepaTypy IIaBiIeHUs] OPraHNUECKUX CyIb()OKHCIoT?

Ha uem ocHOBaH MeTox skcTpakuuu? Kak yaanuTh ciaeapl KUCIOTHI HITH IEI0YH U3 OPTaHuuecKon (asbl.

Ha uem ocHoBaHO pazmenenue BemecTB MeTomoMm [2KX? Kak mocrpoena Onok-cxema ra3zoBoro xpomarorpada? KakoBel oGmactu
NpUMEHEHUs U HepocTaTku Metoaa [KX?

Ckonbko Hy)HO B3Th CaClz 1 Bojbl, uTo6sI mpurotoButh 75 Mi1 16%-roro pacteopa p = 1,139 r/mi.

CKONBKO HYKHO 100aBUTB BoAbI K 55 M 36%-Horo pactBopa KOH p = 1,358 r/mn, yTo0b1 noayunts 25%-Helii pacTBOp.

[Ipu ananm3e cMecu aHTUOMOTUKOB METOZIOM TOHKOCIIOMHOW XpoMaTorpapuu Ha XpoMaTorpaMMe ObIII0 OOHAPYKEHO TISITHO, PACCTOSIHUE OT
[EHTPa KOTOPOTO JI0 JINHUH cTapTa cocTaBmio 15.5 MM, JutnHa npobera ¢ponTa smoenTa 150 Mmm. Kakomy U3 puBeIeHHBIX aHTUOMOTHKOB
COOTBETCTBYET ATO IMATHO (IaHBI BETUYUHBI (PaKTOPOB yICPKUBaHUS BEIIECTB B JAHHOW CHCTEME XpoMaTorpadupoBaHus)?

A. 6-amuHoneHumLIanoBas kuciora Rf =0.26 B. ®enokcunenunnmiua Rf = 0.10

C. Jlunkozamuz Rf = 0.35 D. Xnopamdpennkon Rf = 0.78

[Tpu aHanm3e cMecH aHTHOMOTHKOB Psijia MEHUIIWIIMHA C TIPUMEHEHHEM METOIUKU TOHKOCIONHOM XpoMaTorpaduu ¢ TpeMs BelleCTBaMH —
CBUJICTENISIMM Ha TIPOSABICHHOW XpoMarorpamMme ObUI0 OOHapyKeHO Bcero BoceMb MsATeH. CKOJIBKO aHTHOMOTHKOB HAaXOAWUTCS B
ucciaeayeMon cMecu?

A.5 b.4 C.3 D.8

Bapwuanr 2
[TepBast MOMOIIL IPY TEPMUIECKUX K XUMHUUECKUX OXKOTAX.
B kaxux ciry4as HCTIONB3YIOT BOJISTHbIC, IECYaHbIe M MeTaJuTnueckue (cruiaBa Byna) 6anu?
Ha yem ocHOBaHO pa3zzerneHHe cMecH ImyTeM IeperoHkH. Kakue BHIBI MEperoHKH NMPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB pa3leiseMbIX
BEIIIECTB.
Ha yem ocHOBaH MeTo/ liepeKkprcTaIUIA3aUK. Kak onpeaenstoT KOJINYeCTBO pacTBOPUTENSI HEOOXOAMMOE JIJIsl IEPEKPUCTAILTH3AIIH?
Ha 4em ocHOBaH MeTo SKkcTpakiuuu? Kaknum TpeGOBaHMSM JI0JDKEH YIOBIECTBOPSATH PACTBOPHTEND, TPUMEHSEMBIH [Tl SKCTPAKIMU?
Ha uwem ocHoBano xpomatorpaduyeckoe pasielicHHE BEIIECTB B Cilydae MOHOOOMEHHOU Xxpomarorpaduu. [[ns pelieHne Kakux 3aaad
NPUMEHSIeTCS JaHHBIH MeTo1 Xpomatorpaduu?
Ckombko Hy)HO B3sTh NaOH 1 BojibI, uT00BI TpHroToBUTh 60 M1 26%-HOoT0 pactBopa p = 1,285 r/mn
CKONBKO HYKHO 100aBUTH Bozb! K 50 M1 56%-noro pactBopa HNOs p = 1,351 r/mi1, uTo0b!I monmyunts 35%-HbIi pacTBOp.
[lpu aHanm3e cMmecu JUMAIOB METOJOM TOHKOCIOHHOHM XpoMaTtorpadguu Ha XpoMmarorpaMme ObUIO OOHApy>KEHO IATHO, PACCTOSHHE OT
LEHTpa KOTOPOro 10 JIMHUM CTapTa COCTaBWIO 85MM, AnuHa mpodera ¢ponta smoeHta 200 mm. KakoMy M3 NpHBEICHHBIX JUIUIOB
COOTBETCTBYET ATO MATHO (IaHBI BEJIMYMHBI (PAaKTOPOB YAEP>KUBaHUsI BEILIECTB B JAHHON CHCTEME XpoMaTorpagupoBanusi)?
A. docoarnamnxomun (neuutun) Rf = 0.15  B. tpucreaponnrmuuepun Rf = 0.65
C. nepamun Rf = 0.43 D. tpunansmuromwnriuuepus Rf = 0.77
[Ipu ananu3e cMecn aHTHOMOTHKOB PsiJia TIEHUIMIUTAHA C IPUMEHEHHEM METOJIMKU TOHKOCIOHHOM Xpomarorpaduu ¢ TpeMsl BeIIeCTBAMH —
CBUJICTEIISIMH Ha MPOSIBICHHOM XpoMarorpamme OblJI0 0OHApYKEHO BCETO ceMb IsiTeH. CKONbKO aHTHOMOTHKOB HAXOIUTCA B UCCIIEAYeMON
cmecu?
A 4 B.5 C8 D.3

Bapuanr 3
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1  TIlpaBuna paGoThl ¢ KOHIEHTPUPOBAHHBIMU KHCIOTaMHU X TBEPIBIMU LIeT04YaMu. [IpaBuiia mpUroToBICHUS PACTBOPOB KUCIIOT U ILETOYEH.

2 O6os3HauyeHue, KBaM(HUKALM, TPOLEHTHOE COAEPKAHNE OCHOBHOTO XUMHYECKOTO BEIIECTBA, IBET MAPKUPOBOYHON MOIOCH XUMHYECKIX
peaktuBoB B coorBerctBun ¢ 'OCT 13867-68

3  Cdopmynupyiite miepBbiii U Bropod 3akoH ['nOOca-KonoBamoBa. UTO MpoOHMCXOAWMT B Mpolecce NMeperoHkd. Kakuwe BHIBI MEpPEeroHKH
NPUMEHSIOT B 3aBHCHMOCTH OT CBOWCTB pa3/ieNIieMbIX BEIIECTB.

4  Ha dgem OCHOBaH METOJ NepeKpucTaUIM3amu. Kak mogouparoT pacTBOPUTEINb IS TEPEeKPUCTAILTH3AIN?

5 Ha 4em ocHoBan metoj 3kcTpakiuu? Kak MOKHO pacro3HaTh BOAHBIN W opraHuueckuil cinoi? Kak pekoMmMeHIyeTcs BBUTUBATH BOTHBIN
pacTBOp U3 ACIUTEIHLHOM BOPOHKH U KaK — OPraHUIEeCKHA?

6 Ha uem ocHOBaHO pa3zenenne BemecTB MeTogoM BOXKX? Kak moctpoena Giok-cxema kuakocTHOro xpoMartorpada? Kakossl obxacTu

npumeHeHust BOXX?

Ckoibko HY)HO B3iITh KBr 1 Bozpl, uT00bI mpurotoButsh 100 M1 28%-Horo pactBopa p = 1,238 r/mn

CkoJbK0 HY)XHO n00aBuTh BojbI k 40 mut 40%-noro pactBopa NaOH p = 1,437 r/mi1, ytoOsI oayuutb 15%-HbIi pacTBOp.

9  Ilpwu aHanu3e cMecH aHTHOMOTHKOB METOIOM TOHKOCIIOMHOM XpoMarorpaduu Ha XpoMaTorpamme ObUIO0 OOHAPYIKEHO MATHO, PACCTOSHUE OT
LEHTpa KOTOPOTO JI0 JJMHUH cTapTa coctaBmio 18.5 mm, anuna npodera ¢gponTa smroenta 150 mm. Kakomy u3 npuBeieHHBIX aHTUOMOTHKOB
COOTBETCTBYET 3TO MATHO (IaHBI BETUYMHBI (PAKTOPOB yIIEPKUBAHUS BELIECTB B ITaHHOM cucTeMe XpoMmarorpadupoBanus)?

A. ®enokcunenuiina Rf =0.12  B. Jlunkozamun Rf = 0.35
C. Xnopampenukon Rf=0.78  D. 6-amunonenuiuianoBas kuciaora Rf = 0.26

10  Ilpu ananuse cMecu aHTHOMOTHKOB PsiJia MCHULIUUIMHA C IPUMEHEHHEM METOAMKH TOHKOCIOWHOW XpoMaTorpaduu ¢ TpeMs BelieCTBaMu —

CBUJICTEIISIMH Ha MPOSIBJICHHON XpoMaTorpamme OblIo0 00HApyKEHO BCEro ceMb IsiTeH. CKOIBKO aHTHOMOTHKOB HAXOAUTCS B UCCIIEyeMOon

cmecn?
A 4 B.5 C.8 D. 3

oo

5.1. Kputepuu, mKaibl OIleHUBAHUS TIPOMEKYTOYHOMN aTTeCTAIlMN Y4eOHON TUCIIUILTUHBIL:

dopma
NPOMeKYTOYHOM Il xanbl OlleHUBAHUS
aTrTecTalMu
Hanvenopanmne Kpurepun onennBanus
OILICHOYHOI'0 IIaTndananLHasg cucTeMa
CpeAcTBa
OOyyaromuiicst 3HaeT OCHOBHBIE OIpPEAEICHHs, IOCIEAOBATENIeH B M3JIOKEHHM MaTepHaa, 3a4TE€HO
3aueT: yCTHBIH onpoc JIEMOHCTpUpPYET 0a30Bble 3HAHUS TUCIUILTHHBI, BIaJeeT HeOOXOANMBIMU YMEHHUSIMHY U HABBIKAMH MTPH
BBITNIOJTHEHUH IPAKTHYECKUX 3aJaHUM.
OOyuaromuiicss He 3HaeT OCHOBHBIX ONpEACTICHWH, HENOoCIeNoBaTeNleH M COMBYMB B H3JIOKEHHH HE 3a4TE€HO
MaTepuaia, He 00JlajjaeT ONpeIeIeHHON CUCTEMOM 3HaHUl 10 AUCUUIUIMHE, HE B TIOJHON Mepe BiaJleeT
HEOO0XOIMMBIMH YMEHHUSIMH M HABBIKAMU TIPH BBINIOJIHEHUN NPAKTHYECKHUX 3a1aHHH.
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5.1. Cucrema OleHUBaHUS PE3yJbTATOB TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
aTTeCTallHH.

O1ueHka 1Mo IUCIUIIIMHE BHICTABISETCS 00yJaromeMycs ¢ y4ETOM pe3yJIbTaTOB TEKYIEH U
MIPOMEKYTOYHOU aTTECTALINU.

®DopMa KOHTPOJIsA 100-0ananHas cucremMa IaTuéaIbHAsA CHCTEMA

Tekymuil KOHTPOJIb:

- OIIpoC 3a4TEHO/HE 3aYTCHO

[IpomexyTodHas aTTecTars 3a4€T 3aYTE€HO/HE 3a4TEHO
Hroro 3a nucummivay

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzanuss mnporpammbl TpeaycMaTpuBaeT —HCIOJIb30BaHHME B Mpolecce oOydeHHs
CIIeTyIOIIHNX 00pa30BaTeNIbHBIX TEXHOIOTHIl:

- npoOJieMHasT JICKIIHS;

- TpyImIoBbI€ U MHAWUBUAYAJIBbHBIC NUCKYCCHU,

- npernoaaBaHruc AUCHUIIIMHBI HA OCHOBC PC3YJIbTATOB HAYYHBIX I/ICCJ'ICI[OBaHI/Iﬁ

- MoucK 1 00paboTka MHPOPMAIMK C UCTIOIb30BaHHEM ceTu VHTepHeT;

- JMCTaHIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHHY,

- UCIIONIb30BAaHUE HA JICKIMOHHBIX 3aHATHAX BHICOMATEPUANIOB M HATJISIHBIX MOCOOMIt

8. IMPAKTUYECKASA IMOATI'OTOBKA

[IpakTrueckas moAroToBKa B paMKax yueOHOM NMCUUILIUHBI peIM3yeTCsl IPU MPOBEACHUH,
nabopaTopHBIX  padoT, MpeAyCcMaTpHUBAIOIIUX  y4acTHe OOyYaroUIMXCsi B  BBINOJHEHUU
OTIIENbHBIX 3JIEMEHTOB padoT, CBSI3aHHBIX C OyAymiel MmpoQeccHoHaTbHON AESITENHHOCTHIO.

9. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O HNPOLHECCA JiA JIMI C
OI'PAHUYEHHBIMHW BO3MOKHOCTSAMMU 310POBbA

HpI/I O6y‘leHI/II/I Juny € OrpaHUYCHHBIMH  BO3MOXKHOCTAMHU 3J0POBbSA W HWHBAJIHUAOB
HCTIONIB3YIOTCSl TOJIXOMBI, CIIOCOOCTBYIOIIME CO3/IaHUI0 Oe30apbepHO 00pa30BaTEIBLHON CpPEIbI:
TECXHOJIOI'NHU }II/I(i)(bepeHHI/IaHI/IH U WHAUBUAYAJIBHOTI'O O6y‘l€HI/IH, MPUMCHCHHUEC COOTBCTCTBYHOLIMUX
METOAUK IO paboTe C HHBAIMAAMH, HCIOJIb30BAaHUE CPEICTB JHUCTAHIIMOHHOTO OOIICHUS,
MPOBEACHUE JOMOTHUTEIBHBIX WHAWBHAYATbHBIX KOHCYJIbTALUUU MO M3y4aeMBbIM TEOPETUUYECKHUM
BOIPOCAM M NPAKTUYECKHM 3aHATHUSAM, OKA3aHHE IMMOMOIIM IMPHU MOArOTOBKE K MPOMEXKYTOYHOM
aTTEeCTallUU.

[Ipu HEeoOxommMocTu pabodasi mporpaMma JUCIHUIUITMHBI MOXKET OBITh aJIanTHpOBaHA IS
oOecrieueHusi 00pa30BaTEIBLHOTO MPOIECCa JTUIAM C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0POBbS, B
TOM 4YHUCJIC IJIAd JTUCTAHIIUOHHOT' O O6y‘{eHI/IH.

Y4yeOHBIE W KOHTPOJIBHO-U3MEPUTEIbHBIE MaTepUalbl MPEACTABISAIOTCS B (dopmax,
JOCTYIIHBIX ISl U3YYCHUS CTYJACHTaMHU C 0COOBIMHU 00pa30BaTEeNbHBIMH MOTPEOHOCTAMH C YYETOM
HO30JIOTUYECKHX TPYIIT WHBAIH]IOB:
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JUIs TOATOTOBKM K OTBETY Ha INPAaKTHUYECKOM 3aHATHH, CTYICHTaM C OTpaHHYCHHBIMHU
BO3MOXXHOCTAMHU 3J0POBbA CPCAHEC BPEMS YBCINYUBACTCA 11O CPAaBHCHHUIO CO CPCAHHM BPEMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

JUIs CTYIOEHTOB C HMHBAIWIHOCTBIO WM C OIPAHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS
dbopma TpOBEJACHUS TEKyIIeH M TPOMEKYTOUYHOW aTTECTAIllMM YCTAaHABIUBACTCA C YYETOM
WHIIMBUIYAJIbHBIX TICHX0(PU3HIECKHX 0COOEHHOCTEH (YCTHO, MICAMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITBIOTEpE, B OpME TECTHPOBAHUS H T.I1.).

HpOMe)KYTO‘{HaSI aTTecTanusd 1Mo AUCHUIIIIMHE MOXKET IMPOBOAUTHCA B HCCKOJIBKO 3TAaIllOB B
dopMe pyOeIKHOTO KOHTPOJSI MO 3aBEPHICHUIO HM3YYCHHS OTACIBHBIX TEM IUCHUIUTHHEBL. [Ipu
HEOOXOJIMMOCTH CTYICHTY MPEAOCTABISCTCS JOMOJHHUTEILHOE BPEeMsl MU MOATOTOBKH OTBETa Ha
3a4eTe WU DK3aMeHE.

JUIss OCyIIecTBICHHS TPOIEAYp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHOU
aTTeCTalMu OOYYarOUIUXCsl CO3/JAIOTCS, MPHU HEOOXOAMMOCTH, (OHIBI OICHOYHBIX CPEICTB,
aJallITUPOBAHHBIC JIA JIHUL C OTPAaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbs U IMO3BOJIAIOIIUE OLICHUTD
JNOCTH)KCHHE MMHU 3alVIAHUPOBAHHBIX B OCHOBHOHM 00pa30BaTENIbHOW MPOTpaMME pe3yJbTaToOB
o0OydYeHHUs: U ypoBeHb CHOPMHPOBAHHOCTH BCEX KOMIICTCHIIHI, 3asBJICHHBIX B 00pa30BaTEIbHOM
mporpamme.

10. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE TUCHUIIJIMHBI

XapaKTepucTuKa MaTepHAIbHO-TEXHUYECKOT0 00ECTIeUeHHs TUCHIUILIUHBI COCTABIIAECTCS B
cootBeTcTBUH ¢ TpedoBanusmMu OPI'OC BO.

MarepuanbHO-TEXHUYECKOE 00CCIICUCHHE AUCIUIUIMHBI TPU OOYYCHHHU C MCITOJIb30BaHUEM
TPaIULIHOHHBIX TEXHOJIOTUH 00yUEeHUSI.

19071, r. MockBa, Mauasiii Kany:kckuii mepeyiok, 1om 2, ctpoenue 5, aya. 5206, 5204

Ne u HaUMeHOBaHME YUEOHBIX

ayAuTOpHIi, JabopaTopmuii, OcHaleHHOCTh y4eOHBIX ayIMTOPHIi, JaGopaTopui,
MAacTepPCKUX, NOMeleHuii MAacCTEePCKHUX, MOMeLeHn i NpegHa3HAYeHHBIX /15
NnpeIHa3HAYEeHHbIX I NPaKTH4YeCKO MOAT0TOBKH

NMPaKTH4YeCKOW MOATOTOBKHA
- yueOHas ayautopusiNe 5206 mist KOMIUIEKT yuyeOHOI Mebenu,
MIPOBEJICHUSI 3aHATHI CEMHHAPCKOTO TEXHUYECKUE  CpelIcTBa  OOydeHus,  ciyxamue It
THTIA, TPYTIOBBIX U WHAWBUIYabHBIX npeacTaBieHus] yueOHol uH(opMmanuu OOJbIIONW ayIUTOPHU:
KOHCYJIbTallui, TEKYIIEro KOHTPOJIS 1 HOYTOYK; IPOEKTOP, IKpaH
IIPOMEKYTOUHOM aTTecTaluu Kommnbrorep B KOMIUIEKTE € BBIXOIOM B MIHTEpHET
- yueOHas aymuropus Ne5204 - | Xumwuueckue naboparopuu Kadeapbl OpPraHMYECKOH XHMHUH,
naboparopusi AJsl IPOBEACHUS 3aHATHH | O0OpYIOBaHHBIC BBITSDKHOM BEHTWIILUEH, JIa0opaTOpHBIMH
CEMHMHApPCKOTO0 TWMA, TPYMIOBBIX U | CTOJNAMHU C MOJBEAEHHBIM BOJIOIIPOBOJIOM M pPO3ETKaMHU
WHIUBHIYaJTbHBIX KOHCYJIbTallMH, | 3jexkrponuranus. JlabopaTopHble CTEHABI, HAOOP CTEKISHHOMN
TEKYILEro KOHTPOJIA U MPOMEXYTOUHOH | Ja0opaTopHOW MOCyAbl, Ha0Op PEaKTUBOB JUISl MPOBEACHUS
aTTecTalvu JKCIIEpUMEHTANBHBIX pador. OOopynoBaHUe: HarpeBaTelIbHEBIC

npuOopsl (KOJIOOHArpeBaTEeNH, MNEKTPOIUIUTKH), MEXaHUIECKHE
MEIIAJKH, TOMOI€HE3aTOpbl, MCHApUTENb POTALMOHHBIN HP-
12M, wcmapurens HBO, wmemanku BEPXHEMPUBO/IHBIE,
TOMOI'€HE3aTOPBlL, npubdop pedpaxromeTp MP®,
cunekrpodoromerp Perkin Elmer, cnexrpodoromerp Crexopa
M-40, cnekrpoporomerp CD-26, ycranoBka Y3VY-025,
xpomatorpad «Xpom-5», xpomartorpad «Kpucrammomrokc-
4000», skumkoctHOM — xpomartorpad — «Gilson»  BbIcOKOrO
nasnenus, npubop Datacolor, mukpockon Mukmen-100-1, PMC
pH-metpusi, mpubop s ONpeAeNeHHs  TeMIepaTypbl
IUTaBJeHus1, yinpTpoduonerosas tamna VL-6LC, crepunuzarop
HICY, MEIIAJIKA MarHUTHBIC C MIOJ0TPEBOM,
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KOJIOOHArpeBaTeII.

- IOMEIIEHHUE 1T CAMOCTOATEILHOM

paboTHI

KomnbroTep B KOMILJIEKTE C BBIXOJ0M B MIHTEpHET

MarepuanbHO-TEXHUYECKOE oOecTiedeHne y4eOHOW IHCIUIUIMHBI TIpU OOyYeHHUH C
HUCIIOJIBb30BAHUEM JJICKTPOHHOTO O6y‘ICHI/I$I U JUCTAHIIUOHHBIX O6paSOBaTeHLHBIX TE€XHOJIOTHUH.

Heo0xoaumoe o6opyroBaHue

ITapameTpnl

Texnnyeckue TpeOOBaAHUS

[lepconanbHeIil KOMIBIOTEP/
HOYTOYK/TIIaHIIIET,

KaMepa,

MHUKpPO(]OH,

JTUHaMUKH,

JOCTYII B ceTh MIHTEpHET

Be06-0payzep

Bepcml MporpaMMHOro obOecrieyeHrs He HIKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
Sunexc.bpaysep 19.3

OrmepartnoHHas CHCTEMa

Bepcus mporpaMMHOro obecrieueHus He HUKE:
Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa 640x480, 15 kagpos/c
Muxkpodon nro0oi

JuHaMuKY (KOJIOHKH WK | JTIO0bIe

HAYITHAKH)

Cetb (MHTEpHET)

[locrostHHAst ckopocTh He MeHee 192 kbut/c

Texnomorndeckoe oOeciieyeHue peain3anuun HpOFpaMMbI/MO,I[y.TIH OCYHICCTBIIICTCA C
HCITOJIB30BAHUCM JJICMCHTOB SHCKTpOHHOﬁ

YHUBEPCHUTETA.

MH(OPMALIMOHHO-00pa30BaTEIBLHON  Cpelbl
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11. YYEBHO-METOJNYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOW JUCHUIIJIMHBI
Bua nznanus Anpec caiita 9bC KoiuuecTBo
Ne (y4eOHMK, T'ox HWJIH 3JIEKTPOHHOI0 pecypca IK3EMILISIPOB B
n/m SRR Haumenosamne nynanus VII, MII u U3nareacreo M31aHUA (3anoansemcs 014 U30anuil 6 oubauoTexe
ap.) 9/1eKIMPOHHOM 8U0¢€) Yuupepcurera
10.1 OcHoBHas nUTEPATypa, B TOM YHCIIE IEKTPOHHBIC H3IaHHS
1 3akyckun C.I"., OCHOBBI 3KCIIEPUMEHTA YyeOHoe M.: MI'VAT 2012 15
Kpaxuna H.b., rmocobure
Momnceena JI.B.,
Penun AT
2 IMoxapckuit  A.®., | [IpakTUKyM IO OPraHHYECKOM YueOHuK Poctos-Ha-/loHy 2009 https://znanium.com/catalog/prod -
I'yneBckass  A.B., | xumun N3natensctBo FODY uct/556021
Hs161m0 O.B.,
Osepsiackmii B.A.
10.2 JlononHATENBHAS TUTEPATYPA, B TOM YHCIE JIEKTPOHHBIC H3IaHUS
1 Crenun B. . TexHuka J1a00paTOPHOTO YyebHoe M.: Xumus 1999 10
JKCIIEPUMEHTA B XUMUHU rocooue
2 lapn dx., I'ochn | [IpakTukym 1O OpraHu4ecKoin VYueOHoe . )
H., Poynu A. XUMUH nocobue M. Xuvm 1993
3 -
10.3 Metoauueckue Matepuaibl (YKa3aHusl, PEKOMEHIAIIUH 110 OCBOSHHIO AUCIUIUTHHBI aBTOpoB PI'Y um. A. H. Kockiruna)
1 Ky3znenos /[.H. YueOHoe mocobue «BBeneHue B YyebHoe M.: PI'Y um. A. H. 2022 JlokanbHas ceTh yHUBEpPCUTETA 15
Kapasaesa E.b. TEXHUKY XUMHUUYECKOTO nocobue Kocsirnna
OKCHEepUMEHTA. Kouncnekr
JIEKLUID
2 Ky3znenos /JI.H. VuebHoe mocobue «BeeacHie B VYuebHoe M.: PT'Y um. A. H. 2022 JlokanpHas ceTh yHUBEpPCUTETA 15
Kapasaesa E.b. nocobue Kocpirnna
TEXHUKY XHUMHUYECKOTO
sKcriepuMenTa. JlabopaTtopHbii

IIPAKTUKYM»
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12. NHO®OPMAIIMOHHOE OBECIIEYEHUWE YYEBHOI'O ITPOLHECCA

11.1 Pecypchl 35IeKTpOHHON OMOIMOTEKH, MH()OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI U
npodeccuoHagbHbIe 0a3bl JTaHHBIX:

Hupopmayus 06 ucnonwsyemuvix pecypcax cocmagisemcs 6 coomgemcemeuu ¢ Ipunoscenuem 3
ollolIl BO.

Nonm | DnexTpoHHBIE y4eOHbIE W3JaHMA, SJICKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI

1. OBC «JIaup» http://www.e.lanbook.com/

«Znanium.com» Hay4HO-u31aTeabckoro eHrpa «Mudpa-M» http://znanium.com/

2.
3. Onexrponnbie w3nanus «PI'Y um. A.H. Koceiruna» nHa miardopme D6C «Znanium.com»
http://znanium.com/

[Ipodeccronansupie 0a3zbl TaHHBIX, UH()OPMALMOHHBIE CIPABOYHBIE CHUCTEMBI

1. MexayHapoaHas yHuBepcanbHas pedeparuBHas Oaza nmanaeix Web of Science
http://webofknowledge.com/

2. MexayHaponHas ~ yHHBeEpcaJibHas  pedeparuBHas ~ 0a3a  JaHHBIX Scopus
https://www.scopus.com

basza manneix Organic Syntheses: http://www.orgsyn.org/

basza nanaeix ChemSynthesis: http://www.chemsynthesis.com/

US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

o s W

BioMed Central http://www.biomedcentral.com

Ilepeuensb ucnonvb3yemozo npocpaMMHO20 0becneveHus ¢ PeKGUIUMAMU NOOMEEPIHCOAIOUWUX
dokymenmos cocmasisemcs ¢ coomsemcemeuu ¢ Ipunoscenuem Ne 2 k OIIOII BO.

Ne HanmeHoBaHHe JIUIHEH3UOHHOI'O PexBU3UTHI MOATBEPKIAIOLIETO
NMPOrpaMMHOro obecredeHust JOKyMEHTa
1. Windows 10 Pro, MS Office 2019 koHtpakt Ne  18-DA-44-19 ot
20.05.2019
2. CorelDRAW Graphics Suite 2018 koHTpakT Ne  18-DA-44-19  or
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | kourpakr Ne  18-DA-44-19  or
(Photoshop, Lightroom, Illustrator, InDesign, | 20.05.2019

XD, Premiere Pro, Acrobat Pro, Lightroom
Classic, Bridge, Spark, Media Encoder, InCopy,
Story Plus, Muse u ap.)

JUCT VYYETA OBHOBJIEHMII PABOYENl ITPOIPAMMBbI YUEBHOW
JTACHUANIIMHBI/MOYJIS

B pabouyto nporpamMmmy y4eOHON JUCHMIUIMHBI/MOYJIsl BHECEHBI M3MEHEHUS/O0HOBIICHUS U
YTBEpKIACHBI Ha 3aceqaHuu Kadeapshl:

Ne rox XapakTep U3MeHeHMii/00HOBIeHMI HOMeEp IPOTOKOJIa
00HOBJICHHS ¢ yKa3aHHeM paszjeJia U 1aTa 3acelaHus
PII Kaeapsl
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