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1. OBIIUE CBEAEHUA

VYuebHast nuciuminHa «BBeieHne B TEXHUKY 3KCIIEPUMEHTAIBHBIX UCCIIETIOBAaHUI» U3y4aeTcs B
MIEPBOM CEMECTpE.
Kypcosas pabota/KypcoBoii mpoeKT —He MpeycMOTpeH

1.1. ®opma npomMeKyTOYHOM aTTECTALNH: 3a4ET
1.2.  Mecro yueOHo# quciuruinHbl B cTpyktype OITOII

VYyeOHnas qucuuminHa «BBegeHne B TEXHUKY 3KCIIEPUMEHTAIbHBIX HCCIEI0BAaHUN» OTHOCUTCS K
qyacTH, popMupyemMoi ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOILICHHA.

W3ydyeHrne AUCUMIUIMHBI OMHPAETCS Ha Pe3yJbTaThl OCBOCHUS 00pa30BaTEIbHON MPOTpamMMbl
MPEABIIYIIETO YPOBHSL.

Pe3ynbrarel 00yueHHs 1o y4yeOHOW NHUCUUIUIMHE, MCTIONb3YIOTCS MPHU U3YUYEHUU CIIEAYIOIIUX

AJUCHUIIIINH:

—QOprannueckas XUMus

Pesynbratel ocBoeHHs y4eOHON NUCUUIUIMHBI B JajbHEiIIeM OyayT HCIOJIb30BaHbI MpU
MPOXOKJICHUH TPOU3BOJICTBEHHOM NMPAKTHKH U BBIITOJHEHUH BBIITYCKHON KBaTH(PUKAIIMOHHOM pabOThI.

2. HEJIN U IINTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA 110 JUCHUIIJIMHE

Henssmu ocBoeHUS AUCLUUILIMHBI «BBeeHNE B TEXHUKY 3KCIEPUMEHTAIBHBIX HCCIEI0BAHUI»
SABIIAIOTCS

— HW3yYEeHHE HOPM M TMpaBWJI TEXHUKH OE30MaCHOCTH TPU BBIMOJIHEHUH XHUMHUYECKOTO
HKCIEPUMEHTA B JJAOOPATOPHBIX YCIOBHUSAX;

— (hopMupoOBaHKE HABBIKOB BBIIOJIHEHHS CTAaHIAPTHBIX OINEpaIuil 1a00paTOPHOro XUMHUIECKOTO
9KCIIEPUMEHTA 110 NPEAIAraéMbIM METOAMKAM IPU PELLIEHUH NPAKTUUECKUX 3a/1a4;

— IpHUOOpPETEHHE HABBIKOB IPAMOTHOIO BBIOOpPA M IPAKTUYECKOIO MCIIOJIb30BAaHUS METOJIOB
pas3zeneHus, OYMCTKHU U UJICHTU(DUKALNY XUMUYECKUX COEJUHEHUH;

— IpUOOpEeTeHHE HaBBIKOB T'PAaMOTHOTO BBIOOpPa M MPAKTHUYECKOTO  MCIOJIB30BaHMS
71a00paTOPHOI XUMHUECKOW TOCY/Ibl, HArPEBATEIbHBIX U IIEPEMEIINBAIOLINX YCTPONCTB;

— (opMmupoBaHre (GYHIAMEHTAIBHBIX 3HAHUH O TEOPETUYECKUX OCHOBaxX IPOLIECCOB
pa3fesieHne ¥ OYMCTKA XUMUYECKUX BEILECTB;

— (opMuUpOBaHHE HABBIKOB HAYYHO-TEOPETUYECKOIO MOJIXOAAa K  PpEIHICHUI0  3aj1ad
npoeCCHOHATbHON  HANpaBJICHHOCTH M TMPAKTUYECKOTO MX MCIOJIb30BaHMA B  JalbHEHIIEH
po¢eCCUOHATILHOMN 1EATEIbHOCTH;

— (dopmupoBanue y oOy4arommxcs KOMIETCHIIWH, YCTAaHOBJIICHHBIX  00pa3oBaTelbHOM
nporpammoit B cootBercTBUM ¢ ®I'OC BO 110 jaHHON TUCHUIUIMHE;

Pesynbratom o00ydeHuss 1o y4dyeOHOM AMCUUIUIMHE SIBISIETCS OBJaJCHHE OOYyYaroIUMUCS
3HAHHWAMH, YMEHUSMH, HABBIKAMH U OIBITOM JEATENBHOCTH, XapaKTEPU3YIOLIMMH IPOLECC
(GbopMHpOBaHHA KOMIETEHUUHH M 00eCHeunBaIONIMMU JOCTH)KEHHE IUIAHUPYEMBIX PpEe3yJIbTaTOB
OCBOEHUS y4eOHON JTUCIUTIIIHBIL.

2.1. ®opmupyemble  KOMIETEHLWH, HWHIAKATOPbl  JIOCTHXKEHUS  KOMIIETEHLUH,
COOTHECEHHBIC C IJIAHUPYEMBIMH PE3yJIbTaTaMu 00yUYEHUS 10 JUCITUTIIINHE

IInanupyembie pe3yJibTaThI
o0yueHust
10 TUCHHILINHE

Koa n HaumeHoBaHMe Koa n HaumeHoBaHMe HHIAUKATOpa
KOMIICTCHIINH JOCTHKCHUHA KOMIIETCHIITNH




Koa n HaumeHoBaHMe

Koa n HaumeHoBaHMe HHAMKATOpa

I[nanupyemble pe3yabTaThI
o0yueHust

KOMIeTeHIIHH AOCTHKEHHUs] KOMIeTeHIIHH
10 JMCHHUILIHHE

OIIK-1. Cniocoben | UJI-OTIK-1.3 Ananu3z marepuanoB JUis I'pamoTHO McTONB3yeT mpaBwia

MPUMEHSThH COCTaBJICHUSI ~ HAYYHBIX 0030pOB, TEeXHUKH 0E30IacCHOCTH  TIpH

€CTECTBCHHOHAYYHBIE U | myONMKalui, 0TIETOB BBITIOJTHEHUU XUMHYECKOTO

OOIIeHH)KEHEPHBIE  3HAHUS, SKCIEPUMEHTA B JIAOOPATOPHBIX

METOIBl  MaTeMaTHYECKOro YCIIOBHSAX;

aHaM3a ¥ MOJCIUPOBAHUS B
o0j1acT IpodeCCHOHAIBHOM
JESTeILHOCTH

OIIK-3.
MIPOBOIUTH
o0OpabaThIBaTh
AKCIIEPUMEHTAITLHBIC
JaHHele, HaOmIOJaTh U
KOPPEKTUPOBATh HapaMeTPhbI
TEXHOJOTHYECKUX  IPOIIEC
COB

Coocoben
H3MEPEHHS,

NJ-OIIK-3.1 Hcnonb3oBaHUE METOIOB
M CPEACTB M3MEPEHHU MJISi MPOBEIEHUS
UCIIBITAHUM W KOHTPOJS TapaMeTpOB
MPOIECCOB,  CBOWCTB  MaTEepHAJIOB,
oJ1y(paOpUKaTOB M TOTOBOM HPOIYKIIUH
nojaurpau4eckoro W YHakOBOYHOTO
MIPOU3BOJICTBA;

W-0OIIK-3.2 O6paboTtka # aHaIU3
pe3yabTaTOB M3MEPEHWH Ha OCHOBE
COOTBETCTBYIOIIIUX  alNTOPUTMOB U
BEISBJICHUE OCHOBHBIX NPUYHMH Opaka u
HEJAOCTATKOB B TEXHOJOTHYECKOM
MIPOIIECCETIPU npu BEIIIYCKE
KOHKYPEHTHOCITIOCOOHOH MPOTyKITHH
NJI-OI1K-3.3 OcymecTBieHne
KOHTPOJIA  3HAYEHUH  YHpPaBISEMBIX
napaMeTpoB TEXHOJIOTHUECKUX
MIPOIECCOB,CBOCBPEMEHHOE  BBISIBIICHUE
OTKJIOHEHMM  mapamMeTpoB W  HX
KOPPEKTUPOBKA C IICNIBI0  KOHTPOJIS
KauecTBa BBIITyCKaeMOM
nojgurpadu4eckodl M yIMaKOBOYHOH
MPOAYKIHAN

OIIK-10. Criocoben
MPOBOJUTH CTAHAAPTHBIC WU
cepTu(UKALNOHHBIC
HCTIBITAHUS
MOJUrpadhuIeCKO
IIPOIyKIHH,
MPOMBIIIICHHBIX H3ICTAN |
YIaKOBKH

N-OIIK-10.1 Amnanu3 moka3saTenei
Ka4yecTBa MoaUrpaduIeCKuX u
YITAKOBOYHBIX MATEPHATIOB H U3ICIIHH
NA-0I1K-10.2 Brinonnenue
UCTIBITAHUN  TIO CTaHIAPTHHIM
MeToaWKaM, o0paboTka u aHajan3
pe3yIbTaTOB WCTIBITAHUI npu
OCYIIECTBJICHUH  KOHTPOJS KaydecTBa
oJ1y(GpaOpUKaTOB M TOTOBOM HPOMYKIIUH
noJurpau4eckoro ¥  ymakKOBOYHOI'O
MIPOM3BO/ICTBA;

JleMoHCTpUpYyeT HaBBIKU
BBITIOJTHEHHS CTaHIAPTHBIX
onepanuii 1a60PATOPHOTO

XUMHUYECKOTO IKCIIEPUMEHTA 10
TIpeAJIaracMbIM METOIUKAM TIPH
pelLIeHUH NPaKTHYECKUX 33]1a4;
[Ipumensier JIOTHKO-
METOIOJIOTHYECKUI
MHCTPYMEHTApHi TpU BBIOOpPE
METOJOB pa3AeNeHUsl, OUUCTKHU
1 UICHTUPUKAITUN XUMHUIECKAX
COCIUHCHMUIA,

Kputnuecku u caMoCTOSATENBHO

OCYIIIECTBIISIET BEIOOD
nabopatopHoi XUMHYECKON
MOCYZAbl, HarpeBaTeNbHbIX W

NEPEMENIUBAIOIIUX  YCTPOUCTB
JUIsl TIPOBEJIEHUH XUMHUYECKOTO
9KCHEPUMEHTa B J1JAOOPATOPHBIX
YCIOBUSIX;

I/Icnom,syeT 3HaHUA O
TCOPCTUICCKUX OCHOBax
mponeccoB pa3aciiCHucC nu

OUYMCTKAa XMMHYECKUX BEIIECTB
MpU TPOBEACHUU XHUMHUYECKOTO
9KCHEPUMEHTA;

I'paMOTHO HCHONB3yeT HaBBIKU
Hay4YHO-TEOPETUYECKOTO
OAX0Ja K PEUIEHUI0 3a7ay

npodeccCuoHaIbHON
HanpaBJIEHHOCTH u
MPaKTHYECKOTO ux
HWCIOJb30BaHMUs B JajibHEHIIen
npodhecCuoHaIbHON
JIeATEIbHOCTH.

3. CTPYKTYPA U COJEPXAHUE YUYEFHOU JUCIHUATILIMHBI

OO6m1ast TpyA0EMKOCTh y4eOHOM JUCIMIUIMHBI IO y4eOHOMY IIJIaHy COCTABJISIET:

1o 04HOMU (hopme 0OyueHUs — 3 3.e.

108 yac.




CrpykTypa yueOHON JUCIUIUIMHBI JJis1 00y4aroIIMXCs IO BUIaM 3aHSITHI

3.1.

CTpyKTypa v 00beM THCIHUTLTHHBI
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3.2. Crpykrypa yueOHON JUCIUTIINHBI A1 00yJaroIIUXCs MO pa3jiesiaM U TeMaM JTUCIUIUIMHBI:
IInanupyemsbie Bujbl yue0Hoii padoThl
pesymtaTir enocrn: B B R e Bt  Qopys: KowTpOTLIX
Kon(s1) . ¢ g = § % MeponpusTHii, ofecnieunparonme no
dopmupyemoii(bIx) Hauvenosanue pasnesios, rew; ¢ |Eq Eof £ 4 E o COBOKYIHOCTH TeKYIIHH KOHTPO.Ib
KoMneTenuuu(ii) n ¢opma(bl) TPOMEKYTOUHOM ATTECTALMHI =2 7 E‘ = 2 = S e yCIeBaeMoCTH,
HH/IHKATOPOB E| 2§ SZ EE| B4 (hopMBI MPOMEKYTOYHOT0 KOHTPOJISI
JOCTHKEHHUS. 2124 8 é 2 E s é ycreBaeMocTH
KOMIeTeHIuii = | & E Sg Scl Sg
OIIK-1. Paznen |. Texnuka 6e30MacHOCTH U OCHOBHbIE MPaBUWJIa PadoThI B 4 5 ®DopMEBI TEKYIIIET0 KOHTPOJIS 10 pasmeny |
NA-OIIK-1.3 XUMHYeCKOoi JadopaTopun 1. duckyccus
OIIK-3. JlaGopatopnast pabora Ne 1.1 TexHuka 0Ge30MaCHOCTH M OCHOBHEBIE 4 5 2. IluceMeHHBI OTY4ET € pe3yjibTaTaMU
WI-0OI1K-3.1 paBujia paboTH B XUMHYECKOH TabopaTopuu JKCIEPUMEHTA u OTBETaMHU Ha
NI-OIIK-3.2 KOHTPOJIbHBIE BOTIPOCHI
NI-OIIK-3.3
OIIK-10.
NA-0I1K-10.1
N-0I1K-10.2
OIIK-1. Paznen |1. OcHoBHasi 1abopaTopHasi XMMHYeCKasi MOCyaa 2 2 6 ®DopMEBI TEKYIIIET0 KOHTPOJIS 10 pasmeny Il:
NA-OIIK-1.3 Tema 2.1 OcHopHas mabopaTopHas XuMHYecKas ToCcyfa. | 2 1. Muckycens
OIIK-3. [lepemenmnBanye, HarpeBaHUE M OXJIAXKICHUE PEAKIIMOHHBIX CMecer 2. IluchMeHHBI OTYET C pe3ylnbTaTaMHu
J-OIK-3.1 Jla6opatopHass pabGora Ne 2.1 OsHakomieHHE C JaOOpaTOPHOI 2 6 IKCICPUMCHTA u OTBETaMH Ha
NJ-OIIK-3.2 nocyoit. C6opka npuGopa KOHTPOJIbHBIE BOTIPOCHI
NA-OIIK-3.3
OIIK-10.
WI-0I1K-10.1
NJI-OT1K-10.2
OIIK-1. Pazpen I1l. Xumudeckne peakTHBBI UX KjIacCH(UKANNSA U CTeNEeHb | 3 8 10 @opMBI TEKYILIETO0 KOHTPOJS MO pa3ieity
NA-OIIK-1.3 YHCTOTHI i
OIIK-3. Tema 3.1 Xumuyeckne peakTUBBI WX Kiaccudukamus u creneHp | 1 1. duckyccus
NA-OIIK-3.1 YHCTOTHI 2. IlucbMeHHBIM OTYEeT ¢ pe3ylpTaTaMH
NI-OI1IK-3.2 Tema 3.2 OnpeneneHne HEKOTOPHIX (PU3HUECKUX KOHCTAHT BEIIECTB 1 JKCIIEpUMEHTa u OTBETAMU Ha
WJI-OIIK-3.3 Tema 3.3 MeTo1bl BHICYLIMBAHUS PEATEHTOB U PACTBOPUTEIIEH 1 KOHTPOJILHBIC BOIIPOCKI
OIIK-10. >
VJI-OTIK-10.1 Jlaboparopuas padora Ne 3.1 IlpurororiieHHe PacTBOPOB 3aJdaHHOM 4 5
VIJI-OTTK-10.2 KOHIICHTPAITUH
JlaGopatophas padorta Ne 3.2 OmpeneneHue HEKOTOPHIX (HPU3NUECKUX 4 5
KOHCTAHT BEIIECTB




Ilnanupyembie
(KOHTpOJIUpPYeEMBbIe)

Bujibl yueoHoi#i padoThl

KonrakTHas padota

pe3yjabTaTbl OCBOCHMS P § BHHLI " (bgpMﬁbl KOHTPOHLHI’IX
KOH(BI)M . g % § ? E MEpPONPUATHH, O ecneqp}‘Bammue o
¢opmupyemoii(bix) HaunmeHoBaHnue paSZle.]}OB, TeMm; g | g q = ol £ g E o COBOKYITHOCTH TEKYIIMH KOHTPOJIb
KoMmmeTeHuun(it) u (opma(bl) MpoMeKyTOUHOI aTTecTAMMI |8 5 ?’l g £ 5 g yCIIeBAEMOCTH;
HH/IHKATOPOB E| 2§ SZ| EE| &4 (hopMBI MPOMEKYTOYHOT0 KOHTPOJISI
JOCTHKEHHUS. 2124 8 é 5 E s é ycreBaeMocTH
KoMIleTeHIuii 2 |E3 <53 £8 S5
OIIK-1. Pazmen |V. Pa3neneHne W O4YNCTKAa OpPraHWYeCKHX BemecTB | 4 2 5 @opMBI TEKYIIET0 KOHTPOJS MO pasieity
NA-OTIK-1.3 METO0M NEPErOHKH IV:
OIIK-3. Tewma 4.1 [eperonka nmpu atMocepHOM JaBICHHU W PEKTUDUKAIHS 2 1. duckyccus
HJ-OIIK-3.1 Tema 4.2 Tleperonka >HAKOCTEH NpPU MOHMKEHHOM NABICHUM M C | 2 2. IluCbMEHHBIH OTYET € pe3ylbTaTaMu
NA-OIIK-3.2 BOJISIHBIM TTAPOM 3KCIIEpUMEHTA u OTBETaMU Ha
NA-OIIK-3.3 Jlaboparophas padora Ne 4.1 Ounctka 3TaHONA METOJIOM IIEPETOHKH 2 5 KOHTPOJIBHBIE BOIIPOCHI
OIIK-10.
NA-0I1K-10.1
NJI-OT1K-10.2
OIIK-1. Pazmen V. PasgeieHne M OYHMCTKA OPraHUYeCKMX BelIeCTB | 2 4 5 ®DopMEBI TEKYIIIETO KOHTPOJIIA 110 pazaeny V.
NA-OIIK-1.3 METOA0M NepeKPUCTAIIN3ANNA 1. duckyccus
OIIK-3. Tema 5.1 PazneneHue W OYUCTKA OPraHUYECKHUX BEIIECTB METOJIOM | 2 2. IlucbMeHHBIH OTYET C pe3ylbTaTaMu
NJ-OI1K-3.1 HepeKpUCTAIUIN3AINT 9KCIIEPUMEHTA u OTBETaMH Ha
W/1-OIIK-3.2 JlaGopatopnas padota Ne 5.1 Ounctka O€H30MHONW KUCIOTHI METOIOM 4 5 KOHTPOJBHBIC BOMPOCHL
M]-OIK-3.3 MEePEKPUCTAIITAZAITIHI
OIIK-10.
WI-0I1K-10.1
N-0I1K-10.2
OIIK-1. Pazmen VI. QOuucrka oOpraHuYecKHX BeIIeCTB METOAOM | 2 4 10 @opMBI TEKYILIET0 KOHTPOJS MO pa3ieity
NA-OTIK-1.3 Cy0aMMAaIu (BO3TOHKH) M IKCTPAKIMHU VI:
OIIK-3. Tema 6.1 OuucTka OpraHMYECKHUX BEIISCTB METOAOM cCyOnuMmaruu | 1 1. Juckyccus
HUA-OIIK-3.1 (BO3rOHKH) 2. IlucbMeHHBIM OTY4EeT ¢ pe3ylpTaTaMH
NA-OIIK-3.2 Tema 6.2 PazneneHue W OYUCTKA OPraHUYECKUX BEUIECTB METOJIOM JKCIIEPUMEHTA u OTBETaMH Ha
W-0OI1K-3.3 SKCTPAKIHH KOHTPOJIbHBIE BOIIPOCHI
OIIK-10. JlaGopatopras pabora Ne 6.1 Oumctka drameBoro amruapuaa | 1 2 5
WA-OIIK-10.1 METOJIOM CYyOJIUMaIIiH
NJ-0OIIK-10.2 JlaGoparopHas pabora Ne 6.1 DKcTpakiys aHIWINHA 2 5




Ilnanupyembie
(KOHTpOJIUpPYeEMBbIe)

Bujibl yueoHoi#i padoThl

KonrakTHas padota

PE3YILTATLI OCBOCHHSE: = Buab n (l)?pMLI KOHTPOJIbHBIX
1o (ia) o | @ = § z MeponpHsTHI, oﬁecneqrinalomne o
¢opmupyemoii(bix) HaunmeHoBaHnue paSZ[e.]}OB, TeMm; 9 ; g g D) g e E o COBOKYITHOCTH TEKYIIMH KOHTPOJIb
KoMmmeTeHuun(it) u (opma(bl) MpoMeKyTOUHOI aTTecTAMMI |8 5 ?’l g £ 5 g yCIIeBAEMOCTH;
HH/IHKATOPOB E| 2§ SZ| EE| &4 (hopMBI MPOMEKYTOYHOT0 KOHTPOJISI
JIOCTHIREHHST g | & E Sg| 5| 28 ycIieBaeMoCTH
KoMIeTeHImii S |59 <& &g S&
OIIK-1. Pazgen VII. XpomaTtorpadudeckne MeToAbI pasaejeHuss u | 3 4 5 @opMBI TEKYIIET0 KOHTPOJS MO pasieity
NA-OTIK-1.3 WIEHTH(PUKAIMN XUMUYECKUX COeTUHEHU I VII:
OIIK-3. Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTH W TOHATHA Xpomatorpaduu. | 1 1. duckyccus
NJ-OIK-3.1 Knaccugukanus xpomMaTorpaum. 2. IlucbMeHHBIN OTYET ¢ pe3yabTaTaMU
WA-OIIK-3.2 Tema 7.2 IlpuMeHeHHE pa3THYHBIX METOMOB XpOMATOrpadpuu. OKCIIEPMMEHTA ¥ OTBETAMU Ha
WJI-OIIK-3.3 Onucanye NpoIECCOB XPOMATOrpagpuueCcKoro pasaeseHus KOHTPOJILHBIE BOIPOCHI
OIIK-10. JlaGopartopras pa6ora Ne 7.1 TonkocnoifHas xpomaTorpadus 2 4 5
NA-0I1K-10.1
NJI-OT1K-10.2
OIIK-1. Paznen VIIl. IlananupoBaHue W  mnpoBedeHue  cuHTe3a | 1 6 2 @opMbI TEKYIIETO KOHTPOJISI 10 pazfeiny
NA-OIIK-1.3 OpPraHMYecKHX COeMHEHMI VIII:
OIIK-3. Jlabopatopnas pabGora Ne 8.1 Pacuer cuHTe3a opranmueckoro | 1 6 2 1. duckyccus
WI-0OI1K-3.1 COCIUHCHHUS 2. IIlucbMeHHBI OTYET C pe3yJabTaTaMu
NA-OIIK-3.2 3KCIIEpUMEHTA u OTBETaMHU Ha
NI-OIIK-3.3 KOHTPOJIbHBIE BOTIPOCHI
OIIK-10.
WI-0I1K-10.1
N-0I1K-10.2
OIIK-1. 3auer 10 3a4eT MPOBOIUTCS B YCTHOW/IMMCHMEHHOM
WA-OIIK-1.3 dbopMe 1o OwiIeTaM COTJIACHO MPOrpaMMe
OIIK-3. 3a4era
NA-OIIK-3.1
NJ-OTIK-3.2
NA-OIIK-3.3
OIIK-10.
NA-0I1K-10.1
NJI-OT1K-10.2
HUTOI'O 3a cemectp | 16 34 58
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Kpatkoe conepsxanue yaeOHOUM TUCITUTUTIHHBI

HanMeHoBanue pasgena u

Ne Copnep:xanue pa3aesa (TeMbl)
TeMbI T CHHILTAHBI
Pazpen | Pazgen 1. Texauka 0e30MaCHOCTH M OCHOBHbBIC IPABUJIA PA00ThI B XMMU4ecKol 1adopaTopun
TexHrka 6€30TIaCHOCTH 1 [IpuBeaure 5 oOMmMMX MpaBUiI MOBEACHHUS B XUMHUYECKOW J1abOpaTOpUH.
OCHOBHEIC IpaBmia pabotel B | JlelicTBHS mpu BO3HUKHOBEHWHU OYara BO3ropaHus B Jabopatopuu. Uto
XUMHYECKOH JTabopaTopuu CleyeT NPEANPHHATh, €CIU B JIA0OPATOPUHM pa30MIN  TEPMOMETP.
OCHOBHBIC TpaBWIA JIMYHON TUTHEHBI TPU pabOTe C XUMHUCCKUMHU
coequHeHusMH. [IpaBuiaa TeXxHUKHM O€30mMacHOCTH Tpu paboTe Cco
crekinstHHOW W dapdopoBoit  mocynmoi.  [IpaBmia  paboter ¢
KOHIIGHTPUPOBAaHHBIMHI KHCJIOTAMH W TBEpIBIMH Imenodamu. [IpaBuia
MIPUTOTOBIICHUS PACTBOPOB KHCIOT W 1menodeil. [IpaBuma paboTer ¢
JNEKTPUYECKIMH  TuMTKamMu. [lepBas moMmoms TpH  MOpakeHUHN
ANMEeKTpHYecKUM TOKOM. [IpaBmia paboTHI ¢ JIETKOBOCIUIAMEHSIOIIIUMHUCS
xunkoctsamu. [IpaBuna oOpamenue co cnupToBKoii. [IpaBmma paGoTsl ¢
HIeTIOYHBIME MeTauilaMi. OCHOBHBIE MpaBmWiIa Pa0OTHl C TOKCHIHBIMH
coeMHEHUsIMA. Mepbl  0€30HacHOCTM M TepBas  IIOMOIIb  IpH
oTpaBieHuM. JlelcTBUA NpeAlpMHMMAEMbIE [PU IONAJaHUU B IJas3a
1ICJIOYU WU KHCIIOTHI. Heotnoxnas TMOMOIIb IIPHU OKOTaX KHUCIIOTaMU U
nienoyamu. [lepBasi MOMOIIB MPY TEPMUYCCKUX U XUMHYCCKUX OXKOTax.
Pazpen II. Pazgen II. OcHoBHast 1a0opaTopHasi XMMHYeCKas MOCyAa
Tema 2.1 OcHoBHas nabopaTopHas | Xumudeckas TOCyda s TPOBEICHHUS XUMHYCCKOTO CHHTE3a U
XUMHYECKAs mocyna. | mpuHounel ee BbiOOpa. OUYMCTKA W CYIIKa XWMHUYECKOH MOCYIBL.
IlepememmBanue, HarpeBanue | HarpeBanue u oxJiaXKJcHHE PEarcHTOB U PEAKIMOHHBIX cMeced. Ciaydan
U OXJIAXKJCHHE PEAKIMOHHBIX | MCIOJh30BAHMS BOJSHBIX, TIECYAHBIX M METAJUIMYECKHX (CIuiaBa Byna)
cMmeceit 0anb. [lepeMennBanue yCTPOWCTBA M IPUHIIMIIEI X BEIOOpA.
Paspea I11. XumMuyeckHe peakTHBBI X KIaccupuKanms U cTeneHb YUCTOTHI
Tema 3.1 Xumuueckue peaktuBbl ux | OOo3HaueHWe, KBaNMU(UKAIUSA, MPOICHTHOE COJICPKAHUE OCHOBHOIO
KnaccuuKanus W CTENCHb | XUMHYCCKOrO BEHICCTBA, LBET MAPKHPOBOYHOW ITOJOCHI XUMHUYCCKHX
YUCTOTHI peaktuBoB B coorBerctBuH ¢ ['OCT 13867-68. Kiaccudukanms
XMMHUYECKHX PEAaKTHBOB IO CTereHW omacHocTH coriacHo CanlluH.
[puroropnenne pactBOpoB. CrHocoOBl BBIPAXKEHUS KOHIICHTPAIIUH
BemecTB B pactBope. Dopmyisl mepexona OT ONHUX BBIpAKEHUI
KOHIICHTpAIUil pacTBOPOB K IpyruM. M3mepenne o6bemMa U IIIOTHOCTH
KHJIKHX BEIICCTB.
Tema 3.2 Onpenenenne HEKOTOPBHIX | MeTonbl ompeaeneHus] TUIOTHOCTH JKUIKHAX BEHIECTB. 3aBHUCHMOCTH
(u3nIecKnx KOHCTaHT | IJIOTHOCTH OT TeMIepaTypsl METONBl ONpENeieHUusI TEeMIEpaTyphl
BEIIIECTB IUTaBJICHUS TBEPABIX BEIIECTB. METONBI OMpENeNeHHS TeMIepaTyphl
KATIEHUST KUIKUX BEMIeCTB. METOAsl  OIpeneNieHus IoKa3aTems
TIPETIOMIICHUSI.
Tema 3.3 Mertoast BBICYIIMBaHUs | MeToapl OCylleHus TBEPABIX peareHTOB. MeTOIbl OCYIICHUS KUIKUX
peareHTOB W PacTBOPUTEICH peareHToB
Pazgen IV. Pa3neneHue U 04MCTKA OPraHMYeCKUX BellleCTB METOA0M NMeperoHKH
Tema 4.1 ITeperonka npu atMocheproM | UTo HA3BIBAIOT TEMITEPATYPOH KUTICHHSI BEIIECTBA, KaK OHA MOXET OBITh
JIABJICHUH U PEKTUDUKAIINS noHwkeHa. [lepBeii  w  Bropodi  3akoH I'mb6ca-KoHoBasona.
TeopeTrndeckne OCHOBHI Iporiecca rneperonkd. O0macTh NCTIOIb30BaHMUS
MeperoHKy. BHUIBI IEpETOHKHN B 3aBUCHMOCTH OT CBOMCTB pa3eiieMBIX
BEILIECTB.
Tema 4.2 Ileperonka xuakocrerd mpu | TeopeTuyeckne OCHOBBI IpPOIECCAa TMEPETOHKH TMPU TOHMKEHHOM
MOHM)KCHHOM JIaBJIICHUM M C | maBieHud. OOnacTe WCIONB30BaHHS IEPETOHKH MPH MOHMKCHHOM
BOJISTHBIM TIAPOM naBieHuH. TeopeTnvyeckre OCHOBBI IPOIECCa MEPETOHKH C BOJSHBIM
napom. O6JacTh UCIIOJIL30BAHUSI IEPETOHKHU C BOASHBIM MAPOM.
Pazgen V. Pa3neneHne U 0YNCTKA OPraHHYECKUX BEIIECTB METOOM MePEKPUCTAITU3ANH
Tewma 5.1 Paznenenune 7 ounctka | TeopeTndeckue OCHOBBI MeTOAa TNepekpuctamusanuu. OO6acth
OpPTaHUYECKUX BEIICCTB | UCIOJIb30BAHUsS MEPEKPHCTALIM3AIMsS W3 pacTBopa. TpebOoBaHus,
METOZIOM MPEIbSBISACMBIC K PACTBOPUTEIIIO MPH MepekpucTaum3anui. OCHOBHEBIE
MePEKPUCTAILTU3AIMH JTambl  mpolecca  mepekpuctauimzanuu.  KoHmenmus — mombopa
pacTBopuTens JUIA  HepeKpHcTauim3anud.  Meromuka — mojbdopa

KOJIMYCCTBA PACTBOPUTECIIA H606X0,HI/IMOC JUIA TICPEKPUCTAJTIIIN3alI U .




Pazpnen VI. OuncTka OPpraHNvYecKUX BelecTB MEeTOI0M cy0IMMAIuH (BO3TOHKH) U IKCTPAKIHHA
Tema 6.1 OuncTka opranndeckux | TeopeTuueckue OCHOBBI BO3TOHKH. UTO NMPOUCXOAUT IpPU BO3TOHKE.
BEIIECTB MetogoM | Kakue BemecTBa mojBepraroTcsi BO3rOHKe. TemmepaTypa BO3TOHKH U
cyOmMaryy (BO3rOHKH) Kak ee MOXXHO peryiuposaTh. Kak Hy>KHO HarpeBaTbh BEIIECTBO MpHU
BO3TOHKE, YTOOBI H30€KaTh 3HAUNTEIbHBIX MTOTeph. CIoco0 yBemmueHns
CKOPOCTH CYOJIMMAIIHY.
Tema 6.2 Paznenenune 7 ounctka | Teoperndeckue  OCHOBBI ~ MeToja  OKkcrtpakuumu.  Koaddumment
OPTaHUIECKUX BEIECTB | pacmpenencHus. JBmKymas cuiaa mporecca sKkcTpakuui. TpeboBaHus K
METOJIOM 3KCTPaKINH PACTBOPUTETIO MPUMEHSAEMBIH JUId 3KcTpakiuu. Kakne opraHmdeckne
BEIIECTBA HEBO3MOXKHO M3BIEeYb OKCTpakmued. Kak mnoHm3uTH
pacTBOPUMOCTh B  BOAE OIKCTparupyemoro BemecTBa. llocyna
IMpUMEHsieMass Al OKCTpakiouum TexXHuKa TPOBEAEHHS Ipolecca
9KCTpakuuU. MeToasl MpeAoTBpalleHuss 0Opa3oBaHUsl AMYJIbCHH HpHU
9KCTpAaKkUMHU. MeETonbl ynaleHHs CileIOoB KUCIOTHl WIM MLIEJIOYd U3
OpraHn4eckor Qaspl.
Pazpnen VII. Xpomartorpaduyeckne MeToAbI pa3ieJeHHs] H HIeHTH(PUKANNA XUMHYCCKHX COeUHEeHU I
Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTH U | OCHOBHBIE 3aKOHOMEPHOCTH " TTOHSTHS xXpoMmaTtorpadum.
HOHSATHUS xpomarorpadun. | Kimaccuduxanus xpomarorpapum.
Knaccudukarus
XpoMmarorpapum.
Tema 7.2 IIpumenenue pasnmuHbIX | AncopOumonHast xpomarorpadus. PacnpenenurensHast Xpomarorpadusi.
METOAOB xpomarorpapun. | MonekymnspHo-curoBass  xpomarorpadusi  (reib-QUiIbTpanus, Teb-
Onucanue NIPOLIECCOB | NMPOHMKAIOIIAs, OKCKIIIO3WOHHAs xpomarorpadus). HMoHooOMeHHas
XpoMaTorpaduieckoro xpomarorpadus. buocneuncpuueckas xpomarorpadus (appunHas,
pazneneHus 6uoaddunHas, xpomarorpadus 0 CPOACTBY).
Pazpen VIII. | IlnanupoBaHue u MpoBeAeHNe CHHTE3a OPTaHNYECKHX COeAMHEHMIT
Tema 8.1 IInanupoBanue u nposenenue | [InanupoBaHne W NPOBEIACHHE CUHTE3a OPraHUYECKUX COEAUHEHUH.

CUHTE3a
COEeIUHEHUH

OpraHU4YCCKUX

Benenue 3anuceii B 1abopaTopHOM XKypHale.

3.4.

Opraau3anust cCaMOCTOSTENFHON Pa0OTHI 00YJIarOIINXCS

CamocrosiTenpbHasi paboTa CTyJIeHTa — 00s3aTelbHas 4acTh 00pa3oBaTEbHOIO TMpoIlecca,

HaIltpaBJICHHAA Ha
caMoo0Opa3oBaHHIO, Ha

pa3BUTHE

npodeCCHOHATILHON Kapbephl.
CamocrosiTenbHas paboTa 00yJaronuxcsl Mo AUCHHUIUIMHE OPTaHN30BaHa KaK COBOKYITHOCTD
ayJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT, 00ECleuMBaIOUINX YCIEIIHOE OCBOCHUE
JMCITUTIIMHBL
AynuTopHas caMOCTOsTEeNbHAs paboTa OO0ydyaroOMMXCs MO JUCHUIUIMHE BBITIOJIHIETCS Ha
y4eOHBIX 3aHATHSAX TI0J PYKOBOACTBOM TIpENofaBaTels M IO €ro 3aJaHuio. AyJUTOpHAs
caMoCToOsITeNIbHas paboTa 00yJaroImuxcs BXOIUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUTAHOM Ha ayJUTOPHYIO PabOTY, U PETIIaMEHTUPYETCS pacliuCaHueM y4eOHBIX 3aHATHIL.
BueaynutopHas camocTosiTenbHas paboTa 00ydaronuxcs — INlaHupyeMasi yueOHasi, HayqdHo-
HCCIIEI0OBATENbCKasd, MpaKTHdeckass pabora oOy4aroUIMXCs, BBINOJHAEMas BO BHEAYIUTOPHOE

BpeMA MO 3aJaHU0 W TOpH MCTOAWUYCCKOM PYKOBOACTBC MNPCoOJgaBaTCisd,

TOTOBHOCTH K
MIPOEKTUPOBAHHE

npodeccHoHaTbHOMY U
JaJbHEHNIero  00pa3oBaTEIbHOTO

JINYHOCTHOMY
Mapupyra u

HO 0e3 ero

HETIOCPEICTBEHHOT'O YUacTHs, paclUCaHueM yIeOHBIX 3aHATUI HE PpeTIIaMeHTUPYETCH.
BreaynuropHas camoctosiTenbHas paboTa 00y4yaromumxcs BKJIIoYaeT B ceOst:

MOJTOTOBKY K JICKITHSM, TPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHSM, 3a4ETy;

M3y4eHne yueOHBIX MTOCOOHIA;

U3y4eHNE TEOPETUYECKOTO M MPAKTHYECKOro MaTepHaja MO PEKOMEHIOBAaHHBIM

HCTOYHUKAM,

MOJITOTOBKA K BBHIMOJIHEHUIO JIAOOPATOPHBIX pabOT U OTUYETOB 10 HUM;
IIOATOTOBKA K IIPOMEXYTOYHOM aTTECTALlMU B TCUEHHUE CEMECTPA;
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CamocrosarenbHass paboTra OOydyalOMIMXCsl C Yy4YacTHEM TMpemnojaBarens B (opMmMe HHOM
KOHTAKTHOM pabOTHl MpeaycMaTpuBaeT TPYIIOBY0 W (WJIM) WHIUBUIyAIbHYIO paboTy C
00y4JaromMUCs ¥ BKITIOYAET B ceOsl:

- MPOBEJICHUE WHIMBHUIYaJIbHBIX W TPYIIOBBIX KOHCYJIbTAMH TIO OTACIHHBIM
TeMam/pa3zieniaM TUCIHILIHHB;

- MPOBE/ICHUE KOHCYIbTALUN TIepe]] 3a4EeTOM;

- KOHCYJIbTAIlMM [0 OpPTaHM3aldd  CaMOCTOSITEIBHOTO W3YYEHHs]  OTIENBHBIX
pazzmenoB/TeM,  0a30BbIX  TMOHATHUH  Y4EOHBIX  JUCHHMIUIMH  TPOQUIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsie (opmupoBanmu OIIK u IIK, B mensx obecredeHuss MpeeMCTBEHHOCTH
o0OpazoBaHwUsI.

3.5. TlpuMeHeHue SIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00pa30BaTEIHHBIX
TEXHOJIOTUN

[Ipu peanuzanuu nporpaMMbl y4eOHOM TUCHUIUIMHBI BO3MOXKHO PUMEHEHHE 3JIEKTPOHHOTO
00ydYeHUs U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

Peanuzanus nporpaMMbl yueOHOM AUCHUIIMHBI C IPUMEHEHHUEM AJIEKTPOHHOTO 00Y4YEeHHUS U
JTUCTAHIIMOHHBIX 00Pa30BAaTEIbHBIX TEXHOJIOTHI PETIAMEHTUPYETCS NEHCTBYIOMMMU JTOKATEHBIMU
aKTaMU YHHUBEpPCUTETA.

[TpuMeHSIOTCS CIIeyIONe Pa3HOBUAHOCTH peaM3alliil MPOTpaMMbl C HCIOJIB30BAHHEM
20 u I0T.

B snexktponHyo 00pa3oBaTenbHYIO Cpemay, MO0 HEOOXOAUMOCTH, MOTYT OBITh MEPEHECEHBI
OTACJIIbHBIC BUbI yqe6H0171 ACATCIIbHOCTH:

HCII0JIb30BaHNe 00beMm, BKJIIOYEHHE B YUeOHbIH
ucnojn3oBanue 30 u 10T
90 u 10T yac npouecc
CMEIIaHHOE JICKITUU 16 B COOTBETCTBHH c
o0yJeHme pacrucanueM YIEOHBIX
3aHATUN




4.
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PE3YJIbTATBI OBYYEHHUA 110 JAUCHUIVIMHE, KPAUTEPAM OHEHKH YPOBHSI C®OPMHUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

CooTHeceHHe TUTAaHNPYEMBIX Pe3yJIbTaTOB 00YUEHHUS C YPOBHAMHU CHOPMUPOBAHHOCTH KOMITETEHITHH(IA).

YpoBun
chopMHUpPOBAHH
ocTH
KOMIIeTeH M u(-
i)

HTorosoe KoJIHYECTBO

0aJlJ10B
B 100-6anbHOI
cucreme
N0 pe3yJibTaTaM
TeKyllel 1
NPOMEKYTOYHOM
aTTecTalliu

Onenka B
NATHOATJILHOM
cucreMe
1o pe3yJbTaTaM
TeKylel u
NPOMeKYTOYHOM
aTTecTaluu

IMoka3aTenn ypoBHsi chOpMHPOBAHHOCTH

YHHBEpCAJIb :532’;:;
HOH(-B1X) o0menpodeccnoHaIbLHOM(-bIX) KOMIIETEHIUI O (-BIX)
KOMIIeTeHI]
N KOMIIeTe
nu(-ii) HI U (-i)
OIIK-1.
W-OIIK-1.3
OIIK-3.
WI-OI1K-3.1
W-OI1K-3.2
H/I-OI1K-3.3
OIIK-10.
W-OI1K-10.1

WJI-OIIK-10.2
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BBICOKUH

OTJIMYHO

OOyuarormuiics:

- TOKa3bIBAET YETKHE CHCTEMHBIC 3HAHUS MpPaBUja TEXHUKU 0€30MacHOCTH MPHU
BBITIOJTHCHUY XUMUYECKOTO PKCIIEPUMEHTA B TAOOPAaTOPHBIX YCIOBUSX;

- IEMOHCTPUPYET HABBIKW BHIMIOJIHCHUS CTAHIAPTHBIX OTEpaIfii 1abopaTopHOTo
XUMHYECKOTO JKCIEpPUMEHTa MO TpeIsiaraéMbIM METOJUKaM IIPH pPEUIeHUN
MPaKTUYECKUX 3a]1a4;

- MCUEPNBIBAIONIC U JIOTUYECKU CTPOMHO M3JIAraeT JIOTMKO-METOAOIOTUYECKUN
WHCTPYMEHTApHiA TpH  BBIOOPE  METOJOB  pa3[eiieHWs, OYUCTKH U
UACHTU(DUKAIIMYA XUMUYSCKUX COCTUHCHUN;

- KPUTHYECKH U CaMOCTOSTEIHLHO OCYIIECTBISET BBIOOP JiabopaTopHOUH
XUMHYECKON MMoCyabl, HArp€BATCJIbHBIX M IECPEMCIINBAIOINX yCTpOﬁCTB JJIA
MMPOBEACHUN XUMHNYCCKOT'0 OKCIICPUMECHTA B J'Ia60paTOpHI)IX YCIIOBUSIX,

- MOKa3bIBAET YETKUE CUCTEMHbIC 3HAHUS U MNPEIACTABICHUS O TEOPETHUYECKUX
OCHOBAaX TPOLECCOB pa3leiCHUE U OYUCTKA XHUMHUYECKUX BELIECTB MpHU
MMPOBECACHUN XUMHNYCCKOI'0 SKCIICPUMEHTA,

- IEMOHCTPHPYET HABBIKM HAYYHO-TEOPETHUYECKOTO MOAXO0MA K PEIICHHIO 33134
po(ecCHOHATBHON HAIPABIEHHOCTH M MPAKTUYECKOTO0 WX HCIIONB30BAHUS B
TanpbHEeHIIeH mpodecCHOHaTBLHON NeITeTLHOCTH.
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MOBBIIIIEHHBIA

XOPOIIIO

OOyuarormuiics:

- TIOKA3bIBAET YETKUE CUCTEMHBIC 3HAHUS NPaBHIIa TEXHUKH O€30MAaCHOCTH IPH
BBITIOJTHCHUHA XWMHYECKOTO OJKCIIEPUMEHTa B J1a0OPAaTOPHBIX  YCIIOBUSX,
JIOIYCKAEeT ¢IUHUYHBIC HETPYObIe OIINOKH;

- IEMOHCTPHUPYET HABBIKH BBITOTHCHHS CTAHAAPTHBIX ONEPAIIH JIa00paTOPHOTO
XUMHYECKOTO JKCIEPUMEHTa IO TpeAJiaraéMbIM METOJUKAM IPU PEUICHUU
MPaKTUYECKUX 32134,

- MCUCPNBIBAIOIIC W JIOTUYCCKHA CTPOHHO HM3JIaraeT JIOTHKO-METOMO0IOTHICCKUN
HHCTPYMEHTApHiA 1IpU  BBIOOPE  METOJOB  pa3[eiieHUs, OYUCTKH U
UACHTU(DUKAIIMYA XUMUYECKIX COCTUHCHU;

- KPUTHYECKH ¥ CaMOCTOSTEIEHO OCYIIECTBISCT BBIOOp J1abOpaTOpHOU
XUMHUYECKOM TMOCYJIbl, HArpeBaTeIbHBIX W IEPEMEIINBAIOIINX YCTPOUCTB IS
MPOBEJICHUH XWUMHUYECKOTO OJKCIEpUMEHTa B JIADOPATOPHBIX  YCIIOBUSX,
JIOIYCKAEeT ¢IUHUYHBIC HETPYObIe OIINOKH;

- JaeT Pa3BEepPHYThIC M YACTUYHO BEPHBIC OTBETHI HA BOMPOCHI O TEOPETHUECKHX
OCHOBaX TIPOIIECCOB paslejIcHHE M OYHUCTKA XHMHYCCKUX BEIIECTB IpHU
MTPOBEJICHUH XUMHUYECKOTO SKCIIEPUMEHTA;

- IEMOHCTPHPYET HABBIKA HAYYHO-TEOPETHUECKOTO MOAXOAA K PEIICHUI0 3a1ad
mpo(heCCHOHAIBHON HAIPAaBICHHOCTH M IPAKTUYSCKOr0 HX HCIIONB30BaHUS B
JaTbHEHTIIeH TpoeCCHOHATLHON e TEILHOCTH.
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0a30BLIH

YAOBJIETBOPHUTEIHHO

OOyuarormuiics:

- C HETOYHOCTSMH H3JIaracT 3HAaHHsS M MPEICTABICHHS O TPABWIAX TEXHUKHU
0€30MMaCHOCTH TPY BBHIMOJIHCHUU XUMHUYECKOTO IKCIIEPUMEHTA B Ta0OPaTOPHBIX
YCJIOBHUSIX;

- JeMOHCTpUpYeT (parMeHTapHble HABBIKH BBIMOJIHEHUS CTaHJAPTHBIX
orepanuii  1ab0paTOPHOTO XUMHYECKOTO OHKCIEPUMEHTa 10 Mpe/IaracMbIM
METOAMKAM IIPU PEIICHUH MPAKTUYECKUX 3a]aY;

- WCHBITBIBACT CEpbE3HbIE 3aTPyAHEHHs NpH BHIOOPE METOMOB pa3eNeHus,
OYHCTKU U UACHTUPHUKAINN XUMUICSCKUX COCTMHCHHUIA;

- HCIBITBIBACT CEPhE3HBIC 3aTPYJHEHHS NPU BHIOOPE JTAOOPATOPHON XUMUYECKOH
MOCYZbl, HarpeBaTeIbHBIX W IEPEMENINBAIONINX YCTPONUCTB AJIS MPOBEACHUU
XHUMHYECKOTO SKCTIEPUMEHTA B JIAOOPATOPHBIX YCIOBHSIX;

- C HETOYHOCTAMHM H3Jara€T OTBEThHI Ha BOIIPOCBI O TCOPCTHUUCCKHUX OCHOBAX
MIPOILIECCOB pa3/ieJICHUE M OYUCTKA XUMHUYECKUX BEIICCTB NpPHU MPOBEACHUU
XUMHYECKOTO SKCTIEPHMEHTA;

- C TPyIOM JEMOHCTPHUPYET HAaBBIKH HAayYHO-TEOPETHUYECKOTO TOAX0Aa K
pelieHnIo 3a7ad Mpo(ecCHOHATBLHON HANPABICHHOCTH M MPAKTHYECKOTO WX
HCIIOJIb30BaHUS B JabHEHIIICH MPoheCCHOHANIBHOMN e TeIbHOCTH.

HU3KHI

HEYIOBIETBOPUTEIHHO

OO0yuarommuiics:

- HCIIBITBIBACT Cepbé3HBIe 3aTPYAHCHUS TIPpU HU3JI0KCHUU 3HAHUI npaBujia TCXHUKHU 6630H3CHOCTI/I npu
BBITIOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA B Ta0OPATOPHBIX YCIOBUSIX;

— JIMOHCTpUpPYET (parMeHTapHbIE HABBIKK BBIMONHEHNS CTaHAAPTHBIX OMepalnuid J1abopaTopHOTO
XUMHYECKOTO OSKCIIEpUMEHTa IO TpesiaraéMbIM METOJMKAM IIPH PENICHUH TPAKTHUYECKUX 3ajad,
JIOITyCKaeT IpyObIe OMUOKY MPH €ro U3JI0KEHUHU Ha 3aHATHIX U B X0OJIE POMEKYTOYHON aTTeCTAIlNN;

— - HCTIBITBIBAET CEPhE3HBIC 3aTPYAHEHHUS P BBIOOPE METOJIOB pa3/ICiCHUs, OYHCTKU U UACHTHOUKAIIH
XUMHYECKHUX COCIMHEHU, HE BIIajiceT HeOOXOMMBIMU JUIS 3TOTO HABBIKAMHU M IPUEMAMHU;

- UCIIBITBIBAET CEPhEIHBIC 3aTPYAHEHUS IPH BBIOOPE Ta00paTOPHON XUMHUECKOM MOCY b, HArPEeBATEIbHBIX
U TEpPEeMEIINBAIOIIUX YCTPONUCTB MJIS MPOBEIACHHM XUMHUYECKOTO OJKCIEPUMEHTa B JIa0OpaTOPHBIX
YCIIOBUSX;

- WCIIBITBIBACT CEPhE3HBIE 3aTPYAHEHHs TPHU OTBETaX HA BOMPOCHI O TEOPETHYECKUX OCHOBAX MPOIIECCOB
pa3IeNneHre u OYUCTKAa XMMUYECKIX BEIIECTB MIPU MPOBEACHUN XUMUYECKOTO SKCIICPUMEHTA,

- C TPYAOM JICMOHCTPUPYET HABBIKA HAYYHO-TCOPETHYECKOTO TMOJX0/a K pEIICHHI0 3alad
npoeCCHOHANLHOW  HAMpPAaBICHHOCTH W MPAKTHYECKOrO WX UCIOJB30BaHUS B  JalbHEHIen
po(heCCUOHANTBHON NIEATEIILHOCTH.
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OILIEHOYHBIE CPEJCTBA [IJI1 TEKYIIETO KOHTPOJII YCHEBAEMOCTA ¥ IPOMEXYTOUYHOH
ATTECTALHNHU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHUM KOHTPOJS CaMOCTOATENBbHON paboThl 00yYaromMXCs, TEKYIIEro KOHTPOJIS W NMPOMEXYTOUHOH aTTecTaluu Mo y4deOHOU

aucHuminHe «BBeeHne B TEXHUKY 3KCIEPUMEHTAIbHBIX UCCIIEJOBAHUI» MPOBEPSAETCS YPOBEHb CHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS KOMITETEHIUI
Y 3aIUIaHUPOBAHHBIX PE3yJbTAaTOB 00yUYSHHS MO JUCHUIUIMHE, YKa3aHHBIX B pa3jiesie 2 HaCTOAICH MPOrpaMMBbl.

5.1. CDOpMBI TCKYHICT'O KOHTPOJIA YCIICBACMOCTHU, IIPUMCPBI TUIIOBBIX 3a,Z[aHPII>'I:
Ne i PopMe! Tekyuero IIpuMepbI TUIOBBIX 32 JAHUI
KOHTPOJISI
1 Bompocsr K 3amuTe | KOHTpOIBHBIC BOMPOCHI K 3aIUTE JAOOPATOPHBIX padoOT
nmabopatopHbix pabotr mo | 1. [IpuBeaute 5 00UIMX MpaBWiI MOBEICHNS B XUMHUICCKOH JTA00OpATOPHUH.
paszneny «Texnnka | 2. Yrto cinemyeT MpenrpuHATh, €CIU B TaOOPaTOPHUH BOSHHUK OYar BO3TOpaHus?
Oe3omacHOCTH U OCHOBHBIC | 3. UTO clieqyeT npeAnpuHsTh, €CIIH B Ta00paTOPHH Pa3OoUIN TepMOMETp?
MpaBuiia paboThI B | 4. IIpuBenuTe OCHOBHBIC MPABHIIA JIUYHON TUTUEHBI TP Pab0TE C XUMUYECKUMH COCTUHCHUSIMH
XUMUICCKOM 5. IIpaBumna TexHUKHN 0€30MMaCHOCTH TIpH paboTe Co CTEKITHHOM B GapopoBoOi MOCYIOM.
nmabopaTropuu» 6. IlpaBuna paboOTHI C KOHIIEHTPUPOBAHHBIMH KHCIOTAMH WM TBEPIbIMH Iienodamu. [IpaBuiia mpUTOTOBIEHUS PacTBOPOB
KHUCJIOT U LIEJIOYEH.
7. IIpaBuiia paObOTHI C JCKTPUUYSCKUMHU ITUTKaMH. [1epBast MOMOIIb P MOPAKESHUU DJIEKTPHUESCKUM TOKOM.
8. [IpaBuia pabOTHI C JIETKOBOCTUIAMCHSIOIIIIMICS JKUTKOCTSIMHU.
9. [IpaBuna oOpareHrne co CHUPTOBKOM.
10. IIpaBuna pa®oTHI C HIETOYHBIMUA METAJIIIAMH.
11. OcHOBHBIE IIpaBUiIa PaOOTHI C TOKCHYHBIMHU COSIUHEHUSAMH. Mepbl 0€30IaCHOCTH U TIepBasi IOMOIIIb IIPU OTPABJICHUH.
12. Kakue neiicTBus cleayeT NpeAnpUHATh IPU NONaJaHUU B TJ1a3a MIEIO0YU WIN KUCIOTHI?
13. HeoTitoxxHast TOMOIIb TIPY 03KOTaX KHCIOTAMU H IIEI0YaMHU.
14. TlepBasi HOMOIIb IPY TEPMUYECKHX M XUMHUUECKHUX 0)KOTaX.
2 Bompocsr K 3amuTe | KOHTpOIbHBIE BOPOCH K 3aIIUTe Ja00PaTOPHBIX paboT

nabopaTtopHBIX PaboOT MO
pazneny «Paznenenue wu
OYHCTKA OPTaHUYECKHUX
BEILIECTB METOAOM
MePErOHKI»

. Ha paznuuun B Kakux CBOMCTBaX COCAMHEHUI OCHOBaHA NMEPETOHKA KaK METOJ] pa3ie/ICHUs] U OUYUCTKH BEIeCTB?

. Uro Takoe Temreparypa KUTIEHHUS U OT Yer0 OHa 3aBHCHUT?

. Kakoii mporiecc Ha3pIBAIOT MPOCTOM TEPETOHKOM?

. B kakux ciyvasx mpu neperoHke JKHIKOCTeH UCTIONB3YETCs XOMOAWIbHUK JInbrxa, a B KaKux — BO3AYIIHBIA XOJOJUIEHUK?
. KakoBo HazHaueHmne «kunsaTUIbHUKOBY? Korga ux ciemyeT BHOCUTD B JKUJKOCTh?

. C xaKko# CKOpOCTBIO POBOIUTCSA TTeperonka? Korma cineayer ee 3akaHINBATH?

. ITo xakuM KpUTEpUIM CYAST O CTEIIEHU YUCTOTHI MOJIYYEHHOT O Ipenapara’?

. Kak neperoHsroT cMecu BeIecTs ¢ OIM3KUMU TeMITepaTypaMu KUTICHUS ?

. Yro takoe pexkrudukanusa? Yem 3TOT MpoIece OTINIACTC OT IPOCTON IEPEroHKN?

O 031N N K~ Wi —
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®opMBbI TEKYILIET0

nmabopaTopHBIX PaboT 1o
pazneny «XUMUYECKHE
PEaKTUBBI nX

Ne i IIpumepbI THNOBBIX 3aJaHUH
KOHTPOJIsI
10. B kakux ciny4asx HOPUMEHSIOT MEPEroHKy MpH MOHWKEHHOM naBieHnn? Kakue KoiOBl MCHONB3YIOT NPH BaKyyMHOM
neperonke? [louemy?
11. Jlns 49ero WCIONB3YIOT MEPETOHKY C BOMSHBIM mapoM? KaknMu cBOWCTBaMH JTOJDKHO 00amaTh BEIIECTBO, YTOOBI €Tro
MOYHO OBIJIO TIEPETOHATH ¢ BOASHBIM ITapOM?
12. TloyeMy mepen MeperoHKOM KUAKOTO OPraHWYEeCKOro BEIIECTBa ero He0OX0AUMO 0CBOOOIUTH OT Biaru? Kak 310 MOXHO
crenars?
13. Ha uyem ocHOBaH IpOLIECC CYLIKH OPraHUYECKUX PacTBOpPUTEIEH HEOpraHW4EeCKUMH ocyluTeasiMu. Kakoe cooTHolleHue
MEX/1y OCYIIUTENEM U OCYIIAIOIINUM PaCTBOPOM.
14. ’Kunkoe opranmdeckoe BemecTBo paziaraercs Boime 150 °C u kunuT npu arMocdeprom nasnennu npu 174 °C. Kakoi
BUJI IEPETOHKH HY>KHO BBIOpaTh IS €10 OUUCTKU?
3 Bomnpocsr K 3amure | KOHTpoJsibHBIE BOIIPOCHI K 3aliuTe JIJaOOpaTOpHBIX padoT
nabopatopHbix paboT 1o | 1. Pasmuume B Kakux CBOWCTBAax TBEPIBIX BELIECTB JISKUT B OCHOBE MEPEKPHUCTAIUIN3AIMH KaK METO/IA OYUCTKHU?
pasneny «Pasnmenenne u | 2. Ha uem ocHOBaH MeTOA IEPEKPUCTAIUIN3ALMIH.
OUHCTKA OpraHnyYecKux | 3. YKaKUTe OCHOBHBIC TPEOOBAHUS, IPEIBABISIEMBIC K PACTBOPHUTEIIIO TIPH NEPEKPUCTAIUTU3ALNH U KaK €ro MoAO0HpaoT?
BEILIECTB MetoqoM | 4. Kakue cTanuu BKIIOYAET Mpolece nepekpucraum3anuu? Ha kakol u3 HUX pa3iesstoTcs IPUMECH U OCHOBHOE BEILIECTBO?
NePEeKPUCTAIIIN3ALIN» 5. Kak ocymecTBuTh mpolecc KpHCTAIM3alUU, €CIIM: a) OCHOBHOE BELIECTBO PACTBOPSETCS JIydlle, 4YeM NpuMecH; O)
OCHOBHOE BEIIIECTBO PAaCTBOPSAETCS XYK€, UEM IIPUMECH.
6. Kakas mocyna ucnonps3yercs Uit MpoBeleHHs epeKpUCTaIUIN3aANH?
7.IloyeMy cUpTHI Majlo IPUTOAHBI AJIS IEPEKPUCTAIM3ALNN KapOOHOBBIX KHCIOT?
8. Kak 04nCTHTH BEUIECTBO OT OKPAIICHHBIX PUMECEi.
9. Kak BBICYIIMBAIOT KPUCTAIIIBI TTOCTIE TIEPEKPUCTAIITHIAIIH?
10. I1o kKakoMy KPUTEPHIO MOKHO OLIEHUTD CTENICHb YHCTOTHI OIYYEHHOTO BEelIeCcTBa?
4 Bomnpoch K 3ammte | KOHTpOJIbHBIE BOMPOCHI K 3alIUTe 1aOOpaTOPHBIX padboT
nabopatopHbix pador 1o | 1. UTo Takoe BO3roHKa, Ha YeM OHA OCHOBaHA.
paszeny «Ounctka | 2. YTo NpOUCXOANUT MPH BO3TOHKE.
oprannueckux  BemlecTB | 3. Kakue BelecTBa noaBepraroTcs BO3TOHKE.
METOI0M cyonumanuu | 4. Kakas TeMmnepaTypa Ha3blBaeTCs TEMIIEPATYPOil BO3TOHKH U KaK €€ MOXHO PEeryJIHpoBaTh?
(BO3rOHKHN)» 5. Kak Hy)XKHO HarpeBaTh BEIIECTBO MPU BO3TOHKE, YTOOBI H30€KaTh 3HAUUTEIBHBIX OTEPb.
6. Coco0 yBeM4eHus: CKOpOoCTH cyOIruMau?
7. B uem npeuMyiecTBa BO3TOHKH KaK METOJa OUUCTKU Iepel NePeKpUCTAIITN3ANCH ?
5 Bompocsr K 3ammuTe | KoHTponpHBIE BOMIPOCH K 3alUTE JJA0OPATOPHBIX paboT

1. Yo Tako€ IIIOTHOCTH BemecTBa?
2. Kak onpenensitoT MiIOTHOCTh KUJIKUX BELIECTB?
3. Kak mI0THOCT JKUJIKHX BEIICCTB 3aBUCHUT OT TEMIIEPATyPhI?
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®opMBbI TEKYIIETO
KOHTPOJIsI

IIpumepbI THNOBBIX 3aJaHUH

YUCTOTHBI»

kinaccudukanus u crenens | 4. Kakoii o6vem Bogsl 1 H2S04 (0 = 90%; p = 1,8144 r/mn) HeoOxoauMo cMemars 4To0sl npurotoButh 30 T 45%-HOTO

pactBopa H2S04

5. PaccumTaiite, CKOJIBKO HYXXHO B34Th BoAbI U TBepaoit KOH, uto6s1 npurotosuts 50 M 25,36 %-noro pactBopa KOH p =
1,240 /M.

6. OnpenenuTh MACCOBYIO JOJIO A30THOM KUCIOTHI B 10 MOJIIPHOM ee pacTBope, IIIOTHOCTh KoTtoporo 1,30 r/mi.

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU

HaunmeHoBaHue
HIxansl
OLICHOYHOT 0
OlleHUBAHUSA
cpeacTBa
Kpurtepun oneHnBanust
(KOHTPOJILHO-
[aTudanasuas
OLIEHOYHOT 0
cucrema
MePONpPUsITHS)
Bompochl K 3amiuTe PaGota BeInosHeHa NoIHOCTHIO. HeT ommnOoK B IOrM4ecKux paccyxIeHuAX. Bo3sMoXHO Hanuuue OAHOM HETOUHOCTH 5
11aGOPaTOPHBIX WJIM OITUCKH, HE SBJISIFOIIUECS CICICTBUEM HE3HAHUS WM HEIIOHUMAaHUs yaeOHOro MaTepuana. OOyJaromuiics mokasain
pabor TMOJIHBIH 00BEM 3HAHMI, YMEHUH B OCBOCHUH TPOWJICHHBIX TEM M MPUMEHECHUE NX Ha MPAKTHKE.
PaboTa BBITIOIHEHA TTOJTHOCTHIO, HO OOOCHOBAHMM IIAaroB PEIIeHUs HeA0CTaTOYHO. JlomymeHa oqHa ommoKa WM JBa- 4
TpH HEJOYeTA.
JlomyieHsr Oosiee 0THOM OIMOKY MK O0Jiee ABYX-TPEX HEIOUETOB. 3
Pabora BeIMONTHEHA HE TOIHOCTHIO. J[OMyIIIeHBI TPYObIe OINOKHY. 2
Pabora He BBITIOTHEHA.

5.3. IIpomexyTouHas aTTecTauus:

Dopma
NMPOMEKYTO TunoBbie KOHTPOJIbLHBIE 32JaHUSI 1 HHBIE MATEPHAJIbI
YHOH AJIs IPOBeJIeHNs] TPOMEKYTOYHOM aTTeCTaliu:
aTTecTaluu
Bapwuanr 1
3auer B 1 Kakue neifctBus ciuenyeT NpenpyuHATh IPU MONaJaHuH B IJ1a3a IIEJI0YH HIIH KUCIOTHI?
YCTHO# 2 Ha uyem ocHOBaH IMpOLECC CYIIKH OPraHUYECKHX PACTBOPUTEICH HEOPraHMYECKUMHU OCYIIUTSIIMU. Kakoe COOTHOIICHHE MEKIY
opme mo OCYITTUTEIIEM U OCYIIAIONTAM PaCTBOPOM.
Guneram 3 Yro Ha3BIBAIOT TEMIIEPATYPOH KUIIEHHS BEIIECTBA, KAK OHa MOXET OBITh MOHMKeHa? Kakue BUAbI IeperoHKH NMPUMEHSIOT B 3aBUCUMOCTH OT
CBOMCTB pa3fesieMbIX BELLIECTB.
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Ha gyem ocHOBaH MeTon nepekpucTaum3anuy. Kak onpeaensioT TeMreparypy IaBIeHAs OPTaHHYECKUX CYIb(OKUCIOT?

Ha gyem ocHOoBaH MeTon sxcTpakuun? Kak yanuTth ciefpl KUCIOTH WK MIETIOYH U3 OpTraHNYecKoi (asbl.

Ha yem ocHoBaHO pasgencHue BemecTB meromoM [JKX? Kak mocrpoena Onok-cxema rasoBoro xpomartorpada? KakoBel obmactu
NpUMEHEHUs U HepocTaTku Meroaa [ KX?

Ckounbko Hy)HO B3aTh CaCl, u BozbI, 4T00BI IPUTOTOBUTE 75 M 16%-Horo pactBopa p = 1,139 r/mu.

CKOJIBKO HY>KHO 100aBUTH BOIBI K 55 Myt 36%-Horo pactBopa KOH p = 1,358 /M1, uTo0BI OMYy4nTh 25%-HBIH pacTBop.

[Ipu ananm3e cMecu aHTUOMOTHUKOB METOJIOM TOHKOCJIIOHHOW XpoMaTorpaduu Ha XpoMaTorpaMMe ObIJIO OOHAPYKEHO IMATHO, PACCTOSHHUE OT
LIEHTPa KOTOPOTO JI0 JIMHUHU CTapTa cOCTaBMIO 15.5 MM, aiuHa npodera ¢pponTa 31roeHTa 150 MM. KakoMy K3 HpUBEICHHBIX aHTHOMOTHKOB
COOTBETCTBYET 3TO MATHO (JIaHBI BEIMYUHBI (DAKTOPOB YICPKUBAHUS BEIIECTB B TAHHOW CUCTeMe XpoMartorpadupoanus)?

A. 6-amuHOoneHnIMILIaHoBas kucinora Rf = 0.26 B. ®enoxkcunenuipuma Rf = 0.10

C. Jluakozamun Rf = 0.35 D. Xnopamdenunkon Rf =0.78

[Ipu ananmze cMecrn aHTUOMOTHKOB PsiJia MEHUIMIUINHA ¢ TIPUMEHEHHEM METOAWKH TOHKOCIOMHON XpoMmarorpaduu ¢ TpeMs BEIIEeCTBAMH —
CBUJCTEISIMH Ha MPOSBICHHON XpoMaTorpaMMe OBUIO OOHAapyKEHO BCEro BoceMb ISITeH. CKONBKO aHTHOMOTHKOB HAXOIWTCS B
HCCIIeAyeMOM cMecu?

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

Bapuanr 2

[epBas moMOIIb MPU TEPMUIECKUX U XUMHUYECKHX 0XKOTaX.

B kakux cirydast HCTIONB3YIOT BOASHBIE, ITeCYaHble U MeTauTndeckue (criaBa Byna) 6ann?

Ha 4yem ocHOBaHO pa3leinieHre cMecH MyTeM IeperoHkd. Kakue BWBI MEperoHKH MPUMEHSIOT B 3aBUCUMOCTH OT CBOWCTB pa3JelisieMbIX
BEIIIECTB.

Ha yem ocHOBaH MeTON TiepeKpucTauIM3aii. Kak onpesessifoT KOIUIeCTBO paCTBOPUTENS HEOOX0IMMOE JUTS TIePEKPUCTAILTA3AIUH?

Ha uem ocHOBaH MeTon 3kcTpakimu? KakuM TpeOGoBaHUAM TOJKEH YAOBICTBOPSITH PACTBOPHUTEID, IPUMEHSIEMBIH JJ1s1 SKCTPAKIINU?

Ha yem ocHoBano xpomatorpaduueckoe pas3jeleHHE BEIIECTB B ciydyae MOHOOOMEHHOH xpomarorpaduu. s pelieHue Kakux 3a1ad
MPUMEHSIETCS TaHHBIM METO XpoMaTorpaduun?

Ckonbko Hyx)HO B3s1Th NaOH u Bojib1, uT00BI MpuroToBuTh 60 M1 26%-HOTO pacTBopa p = 1,285 r/min

CKoJIbKO HYKHO 100aBUTH BOJIBI K 50 M1 56%-Horo pactBopa HNO3 p = 1,351 r/mi, yTo06!1 monyuuts 35%-HbIH pacTBOD.

[lpu aHanm3e cMecw JTUNHIOB METOAOM TOHKOCIOHHOW XpomaTorpaduu Ha XpomMaTorpaMMe ObU10 OOHApy>KEHO ISITHO, PACCTOSHHE OT
IIEHTpa KOTOPOTO A0 JIMHWM CTapTa COCTaBWIO 85MM, jymHA Tpobera ¢ponrta smoeHTa 200 MMm. KakoMmy w3 NMpHBENEHHBIX JHIHIIOB
COOTBETCTBYET ATO MATHO (JaHBI BETMYUHBI (PAKTOPOB yAepKUBaHUS BELIECTB B JaHHOM cucTeMe XpoMartorpadupoBanus)?

A. pocharnaunxonun (tequrud) Rf = 0.15  B. tpucreapomnrnuuepun Rf = 0.65

C. nepamug Rf = 0.43 D. tpumansmutomnrmnepus Rf = 0.77

[pu ananm3e cMecu aHTHOMOTHKOB psifia MIEHUIMILTUHA ¢ IPUMEHEHHEM METOJIUKH TOHKOCIOWHOW XpoMaTorpaduu ¢ TpeMs BeleCTBAMU —
CBHUJIETENSIMHU Ha TPOSABICHHOW XpoMaTorpamMmMme ObUI0 OOHApYKEHO BCEro ceMb IsATeH. CKOJIbKO aHTUOMOTUKOB HAXOJUTCS B HCCIIETyeMOn
cmecu?

A 4 B.5 C.8 D.3

Bapmuanrt 3




18

[35Y

[IpaBmiia paboThI ¢ KOHIICHTPHPOBAHHBIMH KUCIIOTaMHU M TBEPABIMH IesiodaMu. [[paBuiia mpuroToBIEHUS! paCTBOPOB KUCIIOT U IIETOYEH.
2  OOo3HaueHHe, KBATU(HUKAIINS, IPOIEHTHOE COACPIKAHNE OCHOBHOTO XMMHUYECKOTO BEIICCTBA, I[BET MAPKUPOBOYHOMN MOJIOCH XHMHUYECKUX
peaxtuBoB B cootBercTBUM ¢ 'OCT 13867-68

3  Codopmymupyiite nepBbiii u BTOpod 3akoH ['m0O0ca-KoHoBanmoBa. Uto mpoucxomuT B mpoliecce mneperoHkd. Kakue BUABI TEpErOHKH

MIPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB Pa3/IesieMbIX BEUIECTB.

Ha yem ocHOBaH MeTo nepekpucTauim3almu. Kak monouparT pacTBOPUTEIh IS TIEPEKPUCTATUTAZAINN ?

Ha yem ocnHoBan meToj skcTpakiuu? Kak MOXXHO pacmo3HaTh BOAHBIM M opraHudeckuit crnoi? Kak pexoMeHAyeTcsi BbUIMBATH BOIHBIN

pacTBOp U3 ICTUTEIHHON BOPOHKH M KaK — OPTaHUICCKUN?

6 Ha gem ocHoBaHO paszaencHue BernecTB MerogoM BOXXX? Kak moctpoeHa 0JI0K-cxema KHAKOCTHOro xpomaTtorpada? KakoBsl o0iacTu

npuMeHeHus BOXKX?

7 Ckonbko HyxHO B3Th KBr 1 BozsI, uTo0bI ipurotoButh 100 Mt 28%-roro pacteopa p = 1,238 r/mn

CKOJIBKO HYXHO 700aBUTh BojibI K 40 mit 40%-Horo pactBopa NaOH p = 1,437 /M, utoObI onyunTh 15%-HbI# pacTBOp.

9  Ilpu aHamu3e cMECH aHTUOMOTHKOB METO/IOM TOHKOCIIOWHOHM XpoMaTorpaduu Ha XpoMaTorpaMMe ObUTIO 0OHAPYKEHO MATHO, PACCTOSHUE OT
IIEHTpa KOTOPOTO JI0 JIMHUU CTapTa cocTaBuio 18.5 MM, mimuHa nipodera pponTa smoenTta 150 mym. KakoMy #3 IpHBEICHHBIX aHTHOUOTHKOB
COOTBETCTBYET TO IIATHO (JIaHBI BEIMUHUHBI (DAKTOPOB yASP)KHBAHUS BEIIECCTB B JAHHOW CHCTEME XpoMmaTorpadupoBanms)?

A. ®enokcunenununud Rf=0.12  B. JIuakozamun Rf = 0.35
C. Xnopampennkon Rf = (.78 D. 6-amunonenunmmuianoBas kuciiora Rf = 0.26

10 TIlIpu aHanm3e cMecH aHTHOMOTHKOB psijia MEHUIIWIIMHA ¢ IPUMEHEHHUEM METOJMKHA TOHKOCIIOWHOW XpoMaTorpadpuu ¢ TpeMs BEIIECTBAMU —

CBUIETEIISIMHU Ha TPOSABICHHON XpoMarorpamme Obu1o 00HAPYKEHO BCEro ceMb maATeH. CKOJIbKO aHTHOMOTHKOB HAXOAUTCA B UCCIIEAYEMOM

cMmecu?

A4 B.5 C.8 D.3

(G2

(o]

5.1. Kpurtepuu, mkasbl OLEHUBAHUS IPOMEKYTOYHON aTTeCTAllMM Y4EOHON AUCIMIUINHBI:

®opma
NMPOMEKYTOYHOM Ikanbl oeHNBAHKS
arrecTaluu

Kpurepun oneHNBaHUSA
HaunMmeHoBaHHe P P

OLIEHOYHOI'0 IIaTn6anaLHaAs CHCTEMA
CpeacTBa

O6yqa10mnﬁc;1 3HAaCT OCHOBHBLIC OINPCACICHUA, TIOCICAOBATCIICH B HU3JIOXKCHUHM MaTCpuUaia, 3a4TCHO
3auer: YCTHBIﬁ Oorpoc ACMOHCTPUPYCT 0a30BbIe 3HAHUS JUCHUILINHBI, BJIaACCT H€06XOZ[I/IMBIMI/I YMCHHUAMH W HABbIKAMU TIPU
BBITIOJTHCHUH MPAKTUYCCKUX 3aI[aHHﬁ.

OOyuatomuiics HE 3HAET OCHOBHBIX OIPEACIICHUN, HEMOCICAOBATEIICH W COWBYHMB B H3JIOKCHUH HE 3aYTEHO
MaTepuana, He 00JIaJlacT ONpPEeIeIICHHOW CUCTEMOU 3HAHUH 10 JUCUUIUIMHE, HE B TIOJTHON Mepe BlajeeT
HEOOXOJMMBIMU YMEHUSIMH U HABBIKAMH TTPH BEITIOJTHCHUN MPAKTUICCKUX 3aJaHHIA.
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5.1. Cucrtema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUH.

OreHka 1Mo JUCHHUIUIMHE BBICTABIISETCS 00ydJalonIeMycsi ¢ y4ETOM pe3ysIbTaTOB TeKYIIeH U
MPOMEXKYTOUYHOM aTTECTALIUH.

dopma KOHTPOJIS 100-6anapHas cucremMa IIsaTudanibHas cucreMa

Texyuuii KOHTPOJb:

- OIIpocC 3a4TEHO/HE 3a4YTEHO

IIpoMexxyTouHast aTTecTaius 3a4€T 3a4TeHO/HE 3aUTEHO
HToro 3a nucuumiuny

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanust mporpamMmbl TIpeaycMaTpUBAeT HCIOJNB30BaHUE B Ipolecce OOydeHUs
CIIEYIOIINUX 00Pa30BaTEIbHBIX TEXHOIOTHH:

- npoOeMHast JIEKIIHS;

- IPYIIOBLIE U UHIUBUAYAIIBHBIE TUCKYCCHU;

- MperoiaBaHue JUCIUTUTMHBI HA OCHOBE PE3YJIbTaTOB HAYYHBIX UCCIICTOBAHHM

- MOUCK U 00paboTKa HH(OPMAITUHU C UCTIOJIb30BAaHUEM ceTH HTEpHET;

- AUCTAHIIUOHHBIC O6p2130BaTe.HBHBIe TCXHOJIOTHUH,

- WCIIOJIb30BaHNE HA JICKIIMOHHBIX 3aHATHIX BUICOMATEPUAIOB M HATJISAHBIX TOCOOUT

7. ITPAKTHYECKASA ITIOAI'OTOBKA

[IpakTHyeckas MOATOTOBKA B paMKax y4eOHON TUCIMITIMHBI PeAIn3yeTcs MPH MPOBEICHUH,
nabopaTopHbIX paboT, TPeayCMaTPUBAIOIIMX Y4YacTHE OOYYaIONIUXCS B  BBIITOJTHECHUH
OT/ICJIbHBIX JIEMEHTOB PadoT, CBA3aHHBIX ¢ Oyayliell mpodecCHOHATBHON eATeIbHOCTHIO.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O ITPOLECCA JUIA JIMIY C
OI'PAHUMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

[lpu o0OyuyeHHMH JHIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSi W HMHBAIHIOB
UCIIONIB3YIOTCSl TIOJXOJIbI, CIIOCOOCTBYIOIIHME CO3JaHHUI0 Oe30aphepHOil 00pa3oBaTENbHONU CpPEIbI:
TEXHOJOTUU aupdepeHIranud 1 UHIUBHIYAILHOTO O0yYEeHHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAUK II0 pa60Te C UHBAJIMAAMH, HCIIOJB30BAHUC CpPCACTB JUCTAHIIUOHHOI'O OGH.[CHI/IH,
NPOBEJICHUE JIOTOJHUTEIbHBIX HHANBUAYATIbHBIX KOHCYJIBTAIMH MO0 M3y4aeMbIM TEOPETHUCCKHM
BOIIpOCaM U MPAKTHYCCKUM 3aHATHUAM, OKAa3aHUC IMOMOIINH IIPU MOATIOTOBKE K HpOMe)KyTO‘IHOfI
aTTeCTaIlHH.

[Tpu HEOOXOAMMOCTH paboyas mporpamMma JUCHUIIIMHBI MOKET OBITh aJalTHPOBAHA JUIS
obecrieueHus 00pa30BaTEIbHOTO MPOIIECca JIUIaM ¢ OFPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbSI, B
TOM YHUCIIC OJI1 JTUCTAHIIMOHHOI'O 06yquI/151.

VueOHbIE W KOHTPOJBHO-MU3MEPUTEIIBHBIC MaTepHaibl MNPEACTABISAIOTCS B  (opmax,
AOCTYIHBIX JJI U3YUYCHUA CTYJICHTAMHU C OCO6BIMI/I O6paBOBaTe.HBHBIMI/I HOTpe6HOCT5IMI/I C YUYCTOM
HO30JIOTHYECKHUX TPYIT HHBAINIOB!
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Jlis TONTOTOBKM K OTBETY HA MPAKTUYECKOM 3aHSITHH, CTYACHTaM C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/IOPOBBSI CpE/IHEE BpPEMsl YBEIIMIMBACTCS 110 CPaBHEHHUIO CO CPEIHHM BPEMECHEM
MOJATOTOBKH OOBIYHOTO CTYICHTA.

JIisi CTYIEHTOB C WHBAJIHMIHOCTBIO WM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS
dbopMa TpOBEICHHS TEKYyIIeH H MPOMEKYTOYHOW aTTECTAllMd YCTaHABIUBACTCS C YYETOM
WHIUBUTYAIBHBIX TICUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, MUICAbMEHHO Ha Oymare, MIChbMEHHO Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpomexyTodHasi aTTeCTalysl O JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHUIO HM3YYEHHS OTACIBHBIX TEeM JUCHUIUIMHBL [Ipu
HEOOXOMMOCTH CTYJCHTY MPEJOCTABISCTCS JOMOJHUTEIFHOE BpEMs Ul TOATOTOBKM OTBETa Ha
3aueTe WK IK3aMEHE.

JInist OCYIECTBIICHUSI TPOIEIYpP TEKYHIEr0 KOHTPOJS YCIEBAEMOCTH W IMPOMEKYTOYHOMH
aTTecTallid OOYyYaIoOUIMXCS CO3JAI0OTCS, MPH HE00XOIUMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
aIaTITUPOBAHHBIC TSI JIUI] C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI M TIO3BOJISIFOIIIUE OLEHHUTh
JOCTIIKEHUE MMM 3allJIJAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHON MporpamMme pe3yiabTaToB
o0y4YeHHsT ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00pa30BaTEeIbHON
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

XapaKTepI/ICTI/IKa MaTCprUaJIbHO-TCXHUYCCKOTO 06€CH€‘-I€HI/I}I JUCHUIIIIMHBI COCTAaBIIACTCA B
cootBeTcTBUU ¢ TpeboBanusmu OI'OC BO.

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNEe NUCIUIUIMHBI MPH 00yYE€HUU C MCIOJIb30BAaHUEM
TPAIUIIMOHHBIX TEXHOJIOTHI 00yUCHHSI.

19071, r. MockBa, Maublii Kany:kckuii nepeysiok, 1om 2, crpoenue 5, aya. 5206, 5204

Ne u HauMeHOBaHMe YUeOHBIX

aynuToOpHii, 1abopaTtopmuii, OcHaneHHOCTh y4eOHBIX ayIMTOPHIi, JJabopaTopwuii,
MaCTepPCKHUX, MOMelleHHi MAaCTepPCKUX, MOMeIlleHii mMpeTHA3HAYeHHbIX IS
NpeIHa3HAYEHHBIX /LIS NPaKTHYeCKO#i MOAT0TOBKHU
NPaKTHYeCKOii MOAT0TOBKHU
- yueOHas ayauropusNe 5206 mis KOMIUIEKT y4eOHOH MeOenH,
NPOBEJICHNS 3aHATHI CEMUHAPCKOTO TEXHHYECKHE  CpEeJICTBA  OOYdYeHHs,  CiyXamume  JUIs

THUIA, TPYONOBBIX U UHIUBUTYaJIbHBIX MpeNICTaBICHUs. y4eOHOW WH(OpMAIK OONBIION ayqUTOPUU:
KOHCYJBTALMM, TEKYIIEr0 KOHTPOIS U HOYTOYK; IMTPOEKTOP, IKpaH
MIPOMEXKYTOUHON aTTeCTALIMU KomnbproTep B KOMIUIEKTE € BBIXOJ0M B IHTepHeT

- yueOHas aymuropmst Ne5204 - | Xumudeckue jaboparopuu Kadenpsl OpPraHUYECKON XHMHUH,
naboparopus sl IPOBEACHUS 3aHITUN | 000pY/IOBAaHHBIC BBHITSDKHOW BCHTWIAIMCH, Ja00paTOPHBIMU
CEMUHApPCKOTO THIA, TPYIMIOBBIX U | CTONAMH C TOABCASHHBIM  BOJIOTIPOBOJOM U  PO3CTKAMHU

WHINBHTY aJIbHBIX KOHCYJIbTAllUH, | dnekTponuTanud. JlabopaTopHble CTEHIBI, HaOOp CTEKISTHHOM
TEKYIIEero KOHTPOJIS U MPOMEXYTOYHOU | 1a00paTOpHOH TOCYHAbI, HA0Op PEaKTUBOB JJs MPOBEICHUS
aTTecTaluu AKCIIEPUMEHTAIBHEIX paboT. O0OpyAoBaHUE: HarpeBaTeIIbHBIC

puOophl (KOJIOOHAIPEBATEIH, SIEKTPOILIUTKH), MEXaHUUCCKHE
MEIIAJKH, FOMOIE€HE3aTOpbl, HCHAPUTENb POTALMOHHbIA HP-
12M, wucnaputens HBO, wMemanku BEPXHEIPUBO/HBIE,
FOMOI'€HE3aTOPBI, npudop pedpaxkTomeTp MP®,
cunektpodoromerp Perkin Elmer, cnekrpodoromerp Crnexopn
M-40, cnekrpoporomerp C®D-26, ycraHoBka Y3VY-025,
xpomatorpad «Xpom-5», xpomarorpad «Kpucrammomokce-
4000», xumkoctHoi — xpomarorpad  «Gilson»  BBICOKOTO
nasnenust, npubop Datacolor, mukpockon Mukmen-100-1, PMC
pH-metpust, mnpubop [ ompeleneHUs — TeMIEpaTypsl
aBJeHus1, ynbTpoduonerosas mamna VL-6LC, crepunmzatop
HIcy, MEIIIATKH MarHHUTHBIC C TOJIOTPEBOM,
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KOJIOOHArpeBaTEIIH.

- IOMEILEHNE U CAMOCTOSITEIHLHON

paboThI

KomnbroTep B KOMILUIEKTE € BBIXOJ0M B UIHTepHET

MarepuanbHO-TEXHHUECKOE obOecreueHrne y4eOHOM JAUCHUIUIMHBI MpU  OOY4YEHUH C
HCTIONIb30BAHUEM DJICKTPOHHOTO OOYYeHHMS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Heo0xoaumoe 06opyaoBaHue

IIapameTpsl

TexHnueckue TpeﬁoBamm

[lepconanbHbli KOMITBIOTED/
HOYTOYK/TUIaHIIIET,

KaMmepa,

MHUKpPOQOH,

JUHAMUKH,

JIOCTyN B ceThb MHTEpHET

Be6-0pay3zep

BepCI/I}I MMporpaMMHOIO o0ecreyeHrs He HIDKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
Sunexc.bpayszep 19.3

OHCpaL{I/IOHHaH CHUCTEMaA

BepCI/I}I MMpoOrpaMMHOIO 06€CH€‘-ICHI/I}I HC HHUXC:
Windows 7, macOS 10.12 «Sierra», Linux

Beb6-kamepa 640x480, 15 xagpos/c
Muxkpohon JIH000H

JuHaMUKH (KOJIOHKU MU | JTI0OBIe

HAYIITHUKN)

Cetb (MHTEPHET)

ITocTosinHas ckopocts He MeHee 192 kbut/c

TexHonornueckoe oOecreYeHne peanu3aluy MPOrPaMMbI/MOIYJS OCYIIECTBISIETCS C
UCIIOJIb30BAHUEM  DJIEMEHTOB  BJIEKTPOHHOM

YHHUBEpPCUTETA.

MH(POPMALIMOHHO-00pa30BaTENbHON  Cpelbl
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10. YYEBHO-METOJINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOH JAUCHUITIMHBI
Bua n3nanus Anpec caiita 9bC KoJln4ecTBo
Ne (y4eOHUK, I'ox HJIH 3JIEKTPOHHOI0 pecypca IK3EMILISIPOB B
n/n SRR Faniieren el YII, MI1 n L FRTEITEEIED H3IaHus (3anonnaemcs 0,11 U30aHUIL 8 OubmoTexe
ap.) 9/IeKMPOHHOM 6Ule) Yuusepcurera
10.1 OcHoBHas UTEpaTypa, B TOM YHCIIC DICKTPOHHBIC H3TaHM
1 3akyckun C.I'., OCHOBBI 3KCIIEpUMEHTA VYyeOHoe M.: MI'VIT 2012 15
Kpaxuna H.b., nocobue
Momuceena JI.B.,
Penun AT
2 [oxapckuit A.®., | [IpakTukyMm 1O OpraHUYECKON VYueOHuk Pocros-na-Jlony 2009 https://znanium.com/catalog/prod -
I'yneBckass  A.B., | xumun UzpgatennctBo HODY uct/556021
Js6m10 0.B,,
OzepsHcKuit B.A.
10.2 lononHuTENbHAS IUTEPATYPa, B TOM YHCIIC AIEKTPOHHBIC U3TaHUS
1 Crenun b./1. Texnnka 11ab0pPaTOPHOTO YyeOHoe M.: Xumust 1999 10
SKCIIEPUMEHTA B XUMUH nocoOue
2 IHapn /Ix., T'ocHu | IlpakTHKyM 10 OpraHMYECcKOU YuebHoe M. Xsmust 1993 5
., Poymu A. XUMUHU rocobune
3 -
10.3 MeToaudeckue MaTepualbl (yKa3aHUs, PEKOMEHIAIMH TT0 OCBOCHHUIO AUCIUILIHHEI aBTOpoB PI'Y um. A. H. Koceiruna)
1 Ky3znenos /I.H. YuebHoe mocobue «BeeneHue B Y4eOHoe M.: PTY um. A. H. 2022 JlokanpHast ceTh YHUBEpPCUTETA 15
Kapagaena E.b. TEXHUKY XUMHYECKOTO rocobue Kocsiruna
OKCIeprMeHTA. Koncmexr
JIEKITAN»
2 Kyznenos /1.H. VuebHoe mocobue «BBeacHNE B YuebHoe M.: PI'Y um. A. H. 2022 JlokanpHas ceTb yHUBEpPCUTETA 15
Kapagaena E.b. rocobue Kocsiruna
TEXHUKY XUMHYECKOTO
JKcTiepuMeHTa. JlabopaTopHBIi

MPaKTUKYM»
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11. NHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOI'O TPOIECCA

11.1 Pecypchl 57eKTpoHHON OMOIMOTEKH, HWH(POPMAITMOHHO-CIPABOYHBIE CHCTEMBI H
npodeccuoHanbHbIC 0a3bl JAaHHBIX:

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmaegisemcs 8 coomeemcemesuu ¢ Ilpunoocenuem 3 x
Oll0olIl BO.

Ne i | DnexkTpoHHbIEe yueOHbIE U3aHMs], FTEKTPOHHbIE 00pa30BaTEIbHBIE PECYPCHI

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

2. «Znanium.com» Hay4dHO-u3aaTeabcKoro rentpa «Mudpa-M» http://znanium.com/
3. Onektponnblie wum3ganuss «PI'Y wmm. A.H. Koceiruna» na miarpopme IBC
«Znanium.com» http://znanium.com/

[IpodeccrnonanbHbIe 0a3bl JaHHBIX, HUHOOPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI

1. MexayHaponHas yHuBepcanbHas pedeparuBHas Oa3a manueix Web of  Science
http://webofknowledge.com/

2. MexnayHaponHas ~ yHUBepcaidbHas  pedepaTuBHas ~ 0aza  JaHHBIX Scopus
https://www.scopus.com

basa mannsix Organic Syntheses: http://www.orgsyn.org/

baza maraeix ChemSynthesis: http://www.chemsynthesis.com/

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

o O~ w

BioMed Central http://www.biomedcentral.com

Ilepeuens  ucnoab3yemo20 NPOSPaAMMHO2O 0OeCheueHUsi ¢ PeKGUUMAMU NOOMBEPIHCOAIOUWUX
O0oKkymenmos cocmasisiemcsi 6 coomsemcemesuu ¢ Ipunosicenuem Ne 2 k OIIOII BO.

Ne nn | HamMeHoBaHue JIMIIEH3UOHHOIO PexkBU3UTHI MOATBEPKAAIOIICTO

NMPOrPaMMHOI0 o0ecrevyeHnst JOKYMEHTA

1. Windows 10 Pro, MS Office 2019 koHTpakT Ne  18-DA-44-19 ot
20.05.2019

2. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne  18-DA-44-19 ot
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | koutpakr 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 OBHOBJIEHUH PABOYEH ITPOTPAMMBI YUYEBHOU
JANCHUITVIMHBI/MOAY JIA

B pabouyro nporpamMmmy y4eOHON AMCIUIUTMHBI/ MO/ BHECEHBI N3MEHEHHUsI/O0HOBICHUS U
YTBEPXKACHBI Ha 3acelaHuu Kadeapsl:

Ne nnn

roj
0OHOBJICHHS
PIIJT

XapakTep U3MeHeHUi1/00HOBIEHUI
¢ YKazaHueM pa3jena

HOMep NPOTOKO0JIa
U 1aTa 3aceJaHus
Kkadeapsl
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