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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 OMHUPAETCS Ha Pe3yJbTaThl OCBOCHUS 00pa30BaTEIbHOM MpPOTpamMMbl
MPEABITYIIETO YPOBHSL.

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

AJUCHUIIIINH:

—QOprannyeckas 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 AUCUUILIMHBI «BBeeHNE B TEXHUKY 3KCIEPUMEHTAIBHBIX HCCIEI0BAHUI»
SABIIIOTCS

— HW3yYeHHE HOPM M TpaBWJI TEXHUKH OE€30MaCHOCTH TPU BBIMOJIHEHUH XHUMHYECKOTO
HKCIEPUMEHTA B JJAOOPATOPHBIX YCIOBHUSAX;

— (hopMupoBaHHE HABBIKOB BBIIOJHEHHS CTAaHIAPTHBIX OIEpaIuil 1a00paTOPHOro XUMHUYECKOTO
SKCIIEPUMEHTA 110 MPEAJIAraéMbIM METOAMKAM IPU PELLIEHUH NPAKTUUECKUX 3a/1a4;

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

— NpUOOpEeTeHHME HaBBIKOB T'PAaMOTHOTO  BBIOOpPa M MPAKTHUYECKOTO  MCIOJB30BaHMS
71a00paTOPHOI XUMHUECKOW TOCY/Ibl, HArPEBATEIbHBIX U IIEPEMEIINBAIOLINX YCTPONCTB;

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

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

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

Pesynbratom o00ydeHuss 1mo y4deOHOM AMCUUIUIMHE SIBISIETCS OBJaJCHHE OOYyYaroIUMUCS
3HAHWAMH, YMEHUSMH, HABBIKAMH U OIBITOM JEATENBHOCTH, XapaKTEPU3YIOLIMMH IPOLECC
(GbopMHpOBaHHA KOMIETEHIUHH M 00eCHeunBaIONIMMU JOCTH)KEHHE IUIAHUPYEMBIX Ppe3yJIbTaTOB
OCBOEHUS y4eOHON TUCIUTIIIHBIL.

2.1. ®opmupyemble  KOMIETEHLWH, HWHIWKATOPbl  JIOCTHXKEHUS  KOMIICTEHLUH,
COOTHECEHHBIC C IJIAHUPYEMBIMH PE3yJIbTaTaMu 00yUYEHUS 10 JUCITUTIIINHE

Kox u HammeHoBanne

Kon u HanmeHOBaHMe WHINKATOpA IInannpyemble pe3yJbTaThbl 00y4eHUs!
KOMIIeTeHIIH HOCTHKEHMS 10 JUCHUILIMHE

KOMIIeTeHIN U




Koa u HammMeHoBaHue

Kon u HanmeHOBaHMe UHINKATOpA IInannpyemble pe3yJbTaThbl 00y4eHUs!
KOMIeTeHIIHH JOCTHIKEH U 10 AUCHUILTHHE
KOMIEeTEeHIIHH
[IK-5. Cnocoben npoBOAHUTH I'pamoTHO WcHONB3yeT TMpaBWia TEXHHUKH
Hayunsle ucciaegosanus no | UA-TIK-5.1 Coop, ©€30MacHOCTH MPH BBITIOJTHEHHH XUMHYECKOTO
OT/ICIIbHBIM Temam | 00pabOTKa, aHamM3 H IKCIIEPUMEHTA B TaOOPATOPHBIX YCIOBHUSX;
(pasienam Tem) B obnactu | 0000meHMe _~ HaydHO- JIEMOHCTPUPYET ~ HABBIKM  BBIIIOJHEHHUs
npoecCHOHATBHON TCXHUHCCKOU CTAQHIAPTHHIX  OIEpaluii  7abopaToOpHOro
JEATENBHOCTH urbopmaru 5 B XUMHYECKOTO SKCIIEPUMEHTA 1o
COOTBETCTBYOLICH

00J1acTH 3HAHUI

NA-TIK-5.2
[InanupoBanue
IPOBEIEHUS
3KCNIEPHUMEHTAIbHBIX
UCCJIEIOBAHUHI

N-TIK-5.3
pe3yabTaToOB
JKCIICPUMEHTA

O6paboTka

npeyiaraéMbIM =~ METOJMKaM NpU  PeLICHUH
IIPaKTUYECKUX 3aJay;

[Tpumensier JIOTUKO-METOA0JIOTMUECKUA
WHCTPYMEHTapui Tpu  BhIOOpE  METOJIOB
paszgenieHus, OYHCTKH W HUACHTH(QHUKALUU
XMUMUYECKUX COCIHMHEHHI;

Kpurnuecku 51 CaMOCTOSITENBHO
OCYIIIECTBIISIET BBIOOD m1abopaToOpHOA
XMMUYECKOM TMOCYIbl, HarpeBaTelbHbIX H
NepeMEIIMBAIOIINX YCTPOHCTB UIst
MPOBEACHUN XHWUMHUYCCKOI'0 OKCIICpHMMCHTA B
J1a00paTOPHBIX YCIOBUSAX;

Hcnonb3yer 3HaHMA O  TEOPETUYECKUX
OCHOBax IIPOLIECCOB pAa3AEICHHE W OYHCTKA
XUMHNYECCKUX BCIICCTB npu IIPOBECACHUU
XUMHUYCCKOI'0 OKCIICPpUMEHTA,

I'paMoTHO HWCHONB3yeT HABBHIKM HAYYHO-
TEOPETUYECKOT0 MOAX0Ja K PELICHHIO 3aaay
npoecCHOHANBHOW  HANpaBICHHOCTH |
IIPaKTU4YECKOr0  MX  HCIOJIb30BaHUSA B
JaJbHENIIEH npodeccuoHaIbHON
JeSITEIbHOCTH.

3. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUILJIAHBI

OO6mmas TpyA0€MKOCTh Y4eOHOW TUCIMIUIMHBI IO Y9eOHOMY TUTaHY COCTaBJISIET:

1o 0YHOMU (hopme 0OyueHUs — 3 3.e. 108 yac.
3.1. Crpykrypa yueOHOU AUCIMIUIMHBI I O0yUYaIOIIUXCS TI0 BUJIAM 3aHSTHIA
CTpyKTypa ¥ 00beM JUCHUILIHHBI
KonrakrHas aynuropHas padora, | CamocrositeibHas paGora
00y4arouIerocs, yac
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Bcero: 3a4eT 108 16 48 44




3.2.

3

Crpykrypa yueOHON AUCIUIIINHBI 1JI1 00yUYarIMXCcs MO pa3iejaM U TeMaM JTUCIHUILUIMHBI:

IInanupyemsbie
(KOHTpOJIHpYyeMBbIe)

Bujbl yue0Hoii padoThl

KonrakTHas padora

Buabl 1 ¢popMbl KOHTPOJIbHBIX

pe3yJbTaThl 0CBOEHHS: g 0
) o | @ = § z MepONpUSATHIA, oﬁecneqpisammne o
dbopMupyeMoii(bIx) HanveroBanme pase1os, Tem; o g d = o g o E o COBOKYNHOCTH TeKYUIHHA KOHTPOJIb
KoMneTenuuu(ii) n ¢opma(bl) TPOMEKYTOUHOH 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
KOMIIeTeHIHii = | & E Sg Scl Sg
[IK-5; Paznen |. Texnuka 6e30MacHOCTH U OCHOBHbIE MPaBUJIa PadoThI B 9 2 ®DopMEBI TEKYIIIET0 KOHTPOJIS 10 pasmeny |
NA-TIK-5.1 XUMHYeCKOoi JadopaTopun 1. duckyccus
NJ-TIK-5.2 JlaGopatopnast pabora Ne 1.1 TexHuka 0Ge30MaCHOCTH M OCHOBHEBIE 9 2 2. IluceMeHHBI OTYET € pe3yjibTaTaMU
WA-TIK-5.3 paBujia paboTH B XUMHYECKOH TabopaTopuu JKCIEPUMEHTA u OTBETaAMHU Ha
KOHTPOJIEHBIC BOIPOCHI
[K-5; Paznen |1. OcHoBHas 1aGopaTopHasi XUMHYECKas MOCYAa 2 3 5 ®DopMBI TEKYIIEro KOHTPOJIS 1Mo paseny |l
NI-TIK-5.1 Tema 2.1 OcHopHas mabopaTopHas XuMHYecKas TOCyfa. | 2 1. Muckycens
NJ-TIK-5.2 T[lepemenuBanue, HArpeBaHUE U OXJIAKICHUE PEAKIIMOHHBIX cMeceit 2. TIuceMeHHBI OTYET C pe3ynbTaTaMu
WJI-TIK-5.3 JlaGoparopnas pabora Ne 2.1 OsnHakomienue ¢ 1gabopaTOpHON 3 5 9KCTICpUMCHTA 1 OTBCTAMH Ha
nocyzoii. C6opka nputopa KOHTPOJIBHBIE BOIIPOCHI
[IK-5; Paznen I1l. Xumuueckne peakTHBBI MX KJIacCH(UKAIMSA U CTeNeHb | 3 8 6 @opMBbI TEKYIIETO KOHTPOJISI TIO0 paszjeiny
NJI-TTK-5.1 YHCTOTBI I1:
WA-TIK-5.2 Tema 3.1 Xumuyeckue peakTUBBI HMX Kiaccuukamuss u creneHp | 1 1. duckyccus
NA-TIK-5.3 YUCTOTHI 2. IIlucbMeHHBI OTYET C pe3yJabTaTaMu
Tema 3.2 OnpeneneHne HEKOTOPBIX (PU3NIECKUX KOHCTAHT BELIECTB 1 JKCIEPUMEHTA u OTBETaMHU Ha
Tema 3.3 MeToibl BBICYIIMBAHKS PEATEHTOB M PACTBOPUTEEH 1 KOHTPOJIEHBIC BOIPOCEI
Jlabopatophnas pabdota Ne 3.1 IlpuroTtoBieHue pacTBOPOB 3aJaHHOU 4 3
KOHIICHTPAINH
JlaGoparopHas padota Ne 3.2 OmnpeneneHre HEKOTOPBIX (PU3MUESCKUX 4 3
KOHCTAHT BEIICCTB
TIK-5; Pazmen |V. Pa3neneHne W O4YNCTKAa OPraHWYecKHX BemecTB | 4 4 5 @opMBI TEKYILIETO0 KOHTPOJS MO pa3ieity
NA-TIK-5.1 METO0M NEPErOHKH IV:
WA-TIK-5.2 Tewma 4.1 [Neperonka nmpu atMocepHOM JaBICHHU W PEKTUDUKAIHS 2 1. duckyccus
WI-T1IK-5.3 Tema 4.2 Tleperonka »HIAKOCTEH NMpPU TOHWKEHHOM JIABICHHHA U C | 2 2. IluCbMEHHBIH OTYET € pe3ylbTaTaMu
BOJISIHBIM TTAPOM JKCIIEpUMEHTA u OTBETaMH Ha
Jlabopartopnas pabota Ne 4.1 OgncTka dTaHOIA METOJIOM IIEPETOHKHU 4 5 KOHTPOJIbHBIE BOIIPOCHI
[IK-5; Pazmen V. PasgeieHne M OYHMCTKA OPraHUYeCKMX BelIeCTB | 2 6 5 ®DopMEBI TEKYIIIETO KOHTPOJIIA 110 pazaeny V.
NI-TIK-5.1 METO0M NepeKPUCTAIIN3ANMA 1. Muckyccus




Ilnanupyembie
(KOHTpOJIUpPYeEMBbIe)

Bujibl yueoHoi#i padoThl

KonrakTHas padota

pe3yjabTaTbl OCBOCHMS P § BHHLI " (bgpMﬁbl KOHTPOILHBIX
KOH(BI)M . g % § ? E MEpPONPUATHH, O ecneqp}‘Bammne mo
¢opmupyemoii(bix) HaunmeHoBaHnue paSZle.]}OB, TEM, g | g q = ol £ g E o COBOKYITHOCTH TEKYIIMH KOHTPOJIb
KoMmmeTeHuun(it) u ¢(opma(bl) MpoMeKyTOUHOI aTTecTAMN |8 5 ?’l g £ 5 g yCIIeBAEMOCTH;
HH/IHKATOPOB E| 2§ SZ EE| B4 (hopMBI MPOMEKYTOYHOT0 KOHTPOJISI
JIOCTHIREHHST 254 82| £5| ¢ ycIieBaeMoCTH
KoMIeTeHImii 2 |E3 <53 £8 S5
NA-TIK-5.2 Tema 5.1 Pa3meneHue W OYMCTKA OPraHMYECKUX BEILECTB METOAOM | 2 2. IlucbMEHHBIM OTY4EeT ¢ pe3yapTaTaMu
WA-TIK-5.3 MepeKpUCTaAIIN3ALNI 9KCIIEpUMEHTa u OTBETaMH Ha
JTaGoparophast padora Ne 5.1 Ouncrka OEH30WHON KUCIOTHI METOIOM 6 5 KOHTPOJILHBIC BOTIPOCHI
MEPEKPUCTAILTU3AIUI
[IK-5; Pazmen VI. Ouucrka opraHMYecKHX BelIeCTB  METOAOM | 2 6 10 @opMBbI TEKYIIETO KOHTPOJISI TIO0 paszjeiny
NA-TIK-5.1 Cy0aMMaIu (BO3TOHKH) H YKCTPAKIMHT VI:
WN/-TIK-5.2 Tema 6.1 Ouucrtka OpraHWYECKHX BEHIECTB METOJOM cyoOnumaruu | 1 1. Juckyccus
NA-TIK-5.3 (BO3rOHKH) 2. IlucbMEHHBIM OTY4EeT ¢ pe3yabTaTaMH
Tema 6.2 PasneneHue M OYHCTKA OPraHMYECKHUX BEIICCTB METOIIOM 9KCIIEPUMEHTA u OTBETaMH Ha
OKCTPAKIUH KOHTPOJIEHBIC BOTIPOCHI
JlaGoparopnass pabora Ne 6.1 Owumcrtka ¢raneBoro anrugpuga | 1 3 5
METOAOM CcyOIMMaIiu
JlaboparopHas pabora Ne 6.1 DKcTpakiiys aHHINHA 3 5
[IK-5; Paznen VII.  Xpomartorpaduueckue MeToabl paszmejeHuss u | 3 6 4 @opMbI TEKYIIETO KOHTPOJISI 1O paszjeiy
WN/-TIK-5.1 HIeHTH(PUKAIMU XUMUYECKHUX COeTHHEeHU VII:
NA-TIK-5.2 Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTH W TMOHATUS Xpomarorpaduum. | 1 1. duckyccus
NJ-TIK-5.3 Knaccuduxkanus xpomarorpaduu. 2. IIncbMeHHBII OTYET C pe3yabTaTaMu
Tema 7.2 IlpuMeHeHHWE pa3NHYHBIX METOJNOB XpoMartorpadum. JKCIICPUIMEHTA ¥ OTBETaMHU Ha
OmnucaHne npoueccoB XpoMaTorpapuIeckoro pasaeneHus KOHTPOJIEHBIC BOIPOCHI
JlaGopatopnas padota Ne 7.1 Tonkocnoitnas xpomarorpadus 2 6 4
TIK-5; Pazgen  VIII. I[lnanupoBaHue ¥  MNpoOBeJeHHE  CHHTE3a 6 2 @opMBI TEKYIIETO KOHTPOJS MO pasieity
NA-TIK-5.1 OpraHM4ecKHX CoOeTHHEeHMI VIII:
WA-TIK-5.2 JlaGopatopHass pabora Ne 8.1 Pacuer cHHTE3a OpPraHHYECKOTO 6 2 1. luckyccus
NA-TIK-5.3 COEIMHEHUS 2. IlucbMEHHBIM OTYET ¢ pe3ylbTaTaMu
JKCIIEpUMEHTA 17§ OTBETaMH Ha
KOHTPOJIBHBIE BOITPOCHI




IInannpyembie

Bujibl yueoHoi#i padoThl

(KOHTpOJIUpPYeEMBbIe) KonrakTHas padota BHIBI i JOPMBI KOHTPOTBHEIX
Pe3yJIbTATHI OCBOEHHSI: ol B a op p
xon(bi) ° o = 8| % MepONnpHUATHI, oﬁecneqyinaloume no
(popmupyemori(bix) HaunmeHoBaHMe pa3enoB, TeM; 9 g g D) % e 3 o COBOKYITHOCTH TEKYIIMH KOHTPOJIb
KoMmneTeHIumn(it) u (opma(b1) POMEKYTOUHOI aTTeCTAUNH = & ? 52 = E g yCIeBaeMoCTH,
HHUKATOPOB = | E gz = g S d (opMBI IPOMEKYTOYHOT0 KOHTPOJIA
JMOCTHKEHHUS 2 | 3 8 8 5 E s S yCIeBaeMOCTH
KoMIeTeHIuii = | £3 2§ &gl 88
[K-5; 3auer 5 3a4eT MPOBOJMUTCA B YCTHOU/MMCHMEHHOM
NJI-TTK-5.1 dbopMe 1o OwiIeTaM COTJIACHO MPOrpaMMe
WNJI-TIK-5.2 3avera
WJI-TIK-5.3
HUTOI'O 3a cemectp | 16 48 44




3.3.

Kpatkoe conepsxanue yaeOHOUM TUCITUTUTIHHBI

HanMeHoBanue pasgena u

Ne Copnep:xanue pa3aesa (TeMbl)
TeMbI T CHHILTAHBI
Pazpen | Pa3gen 1. Texauka 0e30MaCHOCTH M OCHOBHbBIC IPAaBUJIA PA00ThI B XMMU4ecKol 1a0opaTopun
TexHrka 6€30TIaCHOCTH 1 [IpuBeaure 5 oOMmMMX MpaBUiI MOBEACHHUS B XUMHUYECKOW J1abOpaTOpUH.
OCHOBHBbIC ITpaBmiia paboTsl B | JleWcTBHS IIpM BO3HMKHOBEHWH OdYara BO3ropaHus B jabopatopuu. Urto
XMMUYECKOH J1abopaTtopun CllelyeT TPEeNIpUHATb, €CIM B J1abOpaTopuu pas3domwid TepMOMETD.
OCHOBHBIC TpaBWIA JIMYHON TUTHEHBI TPU pabOTe C XUMHUCCKUMH
coenuHeHusIMH. [IpaBumia TeXHUKH 0€30macHOCTH IIpH paboTe Cco
crekinstHHOW W dapdopoBoit  mocymoit. [IpaBuia  paboter ¢
KOHIICHTPUPOBAHHBIMHI KHCJIOTAMH W TBEpIBIMHU Imenodamu. [IpaBuia
MIPUTOTOBIICHUS PACTBOPOB KHCIOT W 1menodeil. [IpaBuma paboTer ¢
JNEKTPUYECKIMH  TuMTKamMu. [lepBas ToMoms TpH  MOpakeHUH
ANEeKTpHYECKUM TOKOM. [IpaBmia paboTHI ¢ JIETKOBOCIUIAMEHSIOIIUMHUCS
xunkoctsamu. [Ipasuna oOpamenue co cnupToBKoii. [IpaBmma paGoTsl ¢
HIeTIOYHBIME MeTayuilaMi. OCHOBHBIE TpaBMiIa PadOTHl C TOKCHYHBIMH
coeavHEHUsIMA. Mepbl  0€30HacCHOCTM M TepBas IIOMOIIb  IpH
oTpaBineHuM. JleWcTBUA NpeAlpUHMMAEMbIE IIPU IONAJaHUU B IJas3a
IIEJIOYH WIIM KUCIOTH. HeoTs0KHasi TOMOILb MPU 05KOTax KUCIOTaMHU U
menoyami. [lepBasi moMomnh py TEPMUUECKUX U XUMHUYECKUX OXKOTax.
Pazpen II. Pazgen II. OcHoBHast 1a0opaTopHasi XMMHYeCKas MOCyAa
Tema 2.1 OcHoBHas naboparopHasi | Xumudeckass TocyAa Aisl INPOBEICHHS XHMHYECKOTO CHHTE3a H
XUMHYECKAs nocyna. | mpunounsl ee BbiOOopa. OYHMCTKa M CyIIKA XHMHYECKOH MOCYIBI.
[lepememmBanue, HarpeBanue | HarpeBanue n oxyiakJeHUE peareHTOB U PeakMOHHBIX cMeced. Ciryyan
U OXJIAKJCHHE PEAKIMOHHBIX | MCIOJh30BAHMS BOJSHBIX, TIECYAHBIX M METAJUIMYECKHX (CruiaBa Byna)
cMmeceit 6aHb. [lepeMernBanne ycTpoicTBa U MIPUHIMIIBI UX BEIOODA.
Pazpnen Il XHMHYecKHe PeaKTUBBI UX KIaCCHPUKALNHUSA U CTENEeHb YUCTOThI
Tema 3.1 Xumnueckue peaktuBbl UX | OOo3HaueHwe, KBanu(puUKanusi, NPOLEHTHOE COJEP)KaHHE OCHOBHOTO
Ki1accuuKanyMs W CTENEHb | XMMHUYECKOTO BEIECTBA, IIBET MAapKHUPOBOYHOM MOJIOCHI XUMHYECKUX
YUCTOTHI peaktuBoB B coorBerctBuH ¢ ['OCT 13867-68. Kiaccudukanms
XMMHUYECKHX DPEaKTHBOB IO CTeleHHM omacHocTu coryacHo CanlluH.
[MpuroroBnenne pactBopoB. CrnocoObl BEIpaKEHHS KOHIEHTpPALMU
BemecTB B pactBope. Popmyisl mepexoma OT OJHUX BEIpaKEHHUI
KOHIICHTPAIUil pacTBOPOB K IpyruM. M3mepenne o6bemMa ¥ IIIOTHOCTH
KHJIKHX BEIICCTB.
Tema 3.2 Onpenenenne HEKOTOPBHIX | MeTonbl omnpeaeneHus] IUIOTHOCTH JKUIKHAX BEHIECTB. 3aBHUCHMOCTH
(u3nIecKnx KOHCTaHT | IJIOTHOCTH OT TeMIepaTypsl METONBl ONpENeieHUusI TEeMIEpaTyphl
BEIIECTB IUTaBJICHUS TBEPABIX BEIIECTB. METONBI OMpENeNeHHS TEeMIepaTyphl
KATIEHUST KUIKUX BEMIeCTB. METOAsl  OIpeneNieHus IoKa3aTems
TIPETIOMIICHUSI.
Tema 3.3 Mertoast BBICYIIMBaHUs | MeToabl oCylieHHs TBEPABIX peareHTOB. MeTOIbl OCYIICHUS KUIKUX
peareHTOB U PacTBOPUTEICH peareHToB
Pazgen IV. Pa3neneHue U 04MCTKA OPraHMYeCKUX BellleCTB METOA0M NMeperoHKH
Tema 4.1 ITeperonka npu atMocheproM | UTo HA3BIBAIOT TEMITEPATYPOH KUIICHHSI BEIIECTBA, KaK OHA MOXET OBITh
JIABJICHUH U PEKTUDUKAIINS noHwkeHa. [lepBeii  w  Bropodi  3akoH I'mb6ca-KoHoBasona.
TeopeTrndeckrne OCHOBHI Iporiecca rneperonkd. O0IacTh UCIOIb30BaHMUS
MeperoHKy. BBl IEpETOHKHN B 3aBUCHMOCTH OT CBOWMCTB pa3leiIieMBIX
BEILIECTB.
Tema 4.2 Ileperonka xuakocrerd mpu | TeopeTuyeckne OCHOBBI IpPOIECCAa TMEPETOHKH TMPU TOHMKEHHOM
NOHIKEHHOM JaBjieHHMH U ¢ | naBaeHud. OOJacTh MCHOJIB30BaHUS TEPErOHKM MPU  [TOHM)KEHHOM
BOJISIHBIM IIAPOM JaBineHnd. TeopeTndyeckne OCHOBBI IPOIECCa MEPETOHKU C BOJSHBIM
napoM. O6JaCTh UCII0JIL30BAHUSI IEPETOHKHU C BOJSIHBIM IIAPOM.
Pazpen V. PaznesieHne u 04NCTKA OPraHHYeCKHX BelleCTB METOAOM MePeKPHCTAIN3AIN
Tewma 5.1 Paznenenne 7 ounctka | TeopeTndeckue OCHOBBI MeTOAa TNepekpuctau3anuu. O0acTh
OpPTraHMYeCcKUX BEILECTB | UCIIOJBb30BaHMSl IEPEKpUCTAIM3AaLUsl M3 pacTBopa. TpebGoBaHws,
METOJIOM IpeAbsBIIsiEeMble K pAaCTBOPHUTEIIIO NPU NepekpucTaum3auyu. OCHOBHBIE
HepeKpUCTaIUIN3AMN STambl  IIpolecca  mepekpuctaumsauuu.  KoHmenmus — moxpdopa
pactBopuTeNns  JUIl  TepeKpucTaum3anuu.  Meroauka — nopbopa

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
9KCTpakUMU. MeToJbl NMpeAoTBpalleHuss 0Opa3oBaHUsl AMYJIbCHH HpH
9KCTpAaKkUMHU. MeETonbl ynaleHHs CileIOoB KUCIOTHl WIM MLIEJIOYd U3
OpraHn4eckor Qaspl.
Pazpnen VII. Xpomarorpaduyeckne MeToAbI pa3ieJeHHs] H HIeHTH(PUKANNA XUMHYECKUX COeJUHEeHH
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 NPOLIECCOB | NMPOHMKAIOIIAs, OKCKIIIO3WOHHAs Xxpomarorpadus). HMoHooOMeHHas
XpoMaTorpaduieckoro xpomarorpadus. buocneuncpuueckas xpomarorpadus (appunHas,
pazneneHus 6uoaddunHas, xpomarorpadus 0 CPOACTBY).
Pazpen VIII. | IlnanupoBaHue u MpoBeAeHNe CHHTE3a OPTaHNYECKHX COeAMHEHMIT
Tema 8.1 IInanupoBanue u nposereHue | IlnaHupoBaHue M NPOBEJEHHE CHHTE3a OPraHUYECKUX COCTUHEHUIL.

CUHTE3a
COEeIUHEHUH

OpraHU4YCCKUX

Benenue 3anuceii B 1abopaTopHOM XKypHale.

3.4.

Opranuzanus caMOCTOSITENIbHON paboThl 00y4arOIIHUXCS

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'0 YUacTHs, pacluCaHueM yIeOHBIX 3aHATUI HE PeTIIaMeHTUPYETCH.
BreaynuropHas camoctosiTenbHas paboTa 00y4yaromumxcs BKJIIoYaeT B ceOst:

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

M3y4eHne yueOHBIX MTOCOOHIA;

U3y4eHHE 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 Y4YacTHEM TMpernojaBarens B (GopMme HHOM
KOHTAKTHOM pabOThl MpeaycMaTpuBaeT TPYINOBY0 W (WJIM) WHIUBUIyAIbHYIO paboTy C
00y4JaromMUCs ¥ BKITIOYAET B ceOsl:

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

- MPOBE/ICHUE KOHCYIbTALUN TIepe]] 3a4EeTOM;

- KOHCYJIbTAI[MM [0 OpPTaHM3aldd  CAMOCTOSITEIBHOTO HW3YYEHHs]  OTIENBHBIX
pazzmenoB/TeM,  0a30BbIX  TMOHATHUH  Y4EOHBIX  JUCHHMIUIMH  TPOQUIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsie (opmupoBanmu OIIK u IIK, B mensx obecredeHuss MpeeMCTBEHHOCTH
o0OpazoBaHwUsI.

3.5. TlpuMeHeHue SIEKTPOHHOTO OOYyUYEHUS, 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, KPATEPAM OHLEHKH YPOBHSI C®OPMHUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHHe IUIAHUPYEMBIX PE3YyIbTaTOB O0YUYEHHSI C YPOBHIMH C(HOPMUPOBAHHOCTH KOMIETEHIUHU(i).
YpoBHHN Hrorosoe ko,mm4ecTBo Onenka B TloKka3aTen ypoRHsi cOPMUPOBAHHOCTH
copmupoBaHH 0ay10B NATHOATJILHOM
ocTH B 100-6aa1bHO# cHcTeMe yHHBepC odmenp
KOMMeTeHIHH(- cucreme 10 pe3yJbTaTam ATBHOI( O(beccm: )
i) 10 pe3yJibTaTam TeKymeii u -bIX) LN HPO(l’eCCHOHaﬂBHOHU('BIX)
TeKywiei u MPOMEsKY TOUHOI commere | (P KoMmeTeHuuu(-i)
NPOMEKYTOUHOI aTTecTaluu — L
arTecranuu HUOUH
[1K-5;
NA-TIK-5.1
N-TTK-5.2
NJI-TIK-5.3
BBICOKUU OTJINYHO OO0yuaromuiics:

- TMOKAa3bIBAaCT YETKUE CHUCTEMHBIC 3HAHUS TPaBHUJa TEXHHUKH OE30MacCHOCTU TPH
BBITIOJTHCHUH XUMHUIECKOTO 3KCIIEPUMEHTA B JJAOOPATOPHBIX YCIOBHUSX;

- JIEMOHCTPHUPYET HABBIKM BBIMMOJHEHHUS CTAHIAPTHBIX OIEpamnuii j1abopaTopHOTro
XUMHUYECKOT0 JKCIEPUMEHTAa MO MpeajaraéMblM METOAMKAM IMpH PELICHUH
MPaKTUYECKUX 3a]1a4;

- HMCYUEPIBIBAIONIE W JIOTUYECKH CTPOWHO H3JIaraeT JIOTHKO-METOOIOTHICCKIIMA
WHCTPYMEHTapHii NIPHU BBIOOPE METOJOB pa3JIeICHUs, OYUCTKA U UICHTU(DHUKAIMN
XHMHYECKHUX COCIMHCHMI;

- KPUTHYECKH B CAMOCTOSITEIIEHO OCYIIIECTBIISIET BHIOOP JTaO0PaTOPHONH XMMHUIECKOM
MOCY/IbI, HArpeBaTEeNbHBIX M TEPEMENTUBAIONINX YCTPONCTB IS TIPOBEICHUH
XUMHYECKOTO SKCIIEPUMEHTA B JIA0OPATOPHBIX YCIOBHUSX;

- TOKa3bIBaCT YETKHE CHUCTEMHBIC 3HAHUS M TPEICTABICHHUS O TEOPETUUCCKUX
OCHOBAaX IPOIIECCOB pa3IeICHUE U OYMCTKA XMMHYCCKIX BEIICCTB MPU MPOBEACHHUH
XUMHUYECKOr0 KCIEPUMEHTA;

- JIEMOHCTPHUPYET HaBBIKM HAYUYHO-TEOPETHUECKOTO MOAXOAa K PEIICHHIO 3a]ad
mpo(eCCHOHAIBHON HAMNPaBICHHOCTH W IPAKTHYSCKOr0 HMX HCIOIb30BaHUS B
JaJTbHEHTIIeH TPOoeCCHOHATLHON e TEILHOCTH.
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MOBBIIIIEHHBIA

XOPOIIIO

OO0yuaroruiics:

- TMOKa3bIBaeT YETKHE CHUCTEMHbIE 3HAHMSA TpaBHUJa TEXHUKH 0€30MacHOCTH TpH
BBITIOJTHCHUH XUMHUYECKOTO SKCIICPUMEHTa B J1a00pATOPHBIX YCIOBHSX, JAOMYCKAET
€IMHIYHBIC HETPyObIe OIIMOKHY;

- JIeMOHCTPUpPYET HABBIKM BBHITIOJHEHHS CTAaHJAPTHBIX Omeparuii 1abopaTopHOro
XUMHUYECKOTO JKCIIEPUMEHTa MO MpeajaraéMbiM METOAMKAM TMpPU  PELICHUH
MPaKTUYECKUX 3a]1a4;

- WCYEpIbIBAIONIE M JIOTHYECKH CTPOWHO H3JIaraeT JOTHKO-METOJO0JIOTHIECKUN
WHCTPYMEHTApUi MpH BHIOOPE METOJIOB Pa3elieHHs, OYUCTKH U WACHTH(QHUKAIUT
XUMUYECKUX COCTUHEHUI;

- KPUTHYECKH B CAMOCTOSITEIIEHO OCYIIECTBIISIET BHIOOD JTa00OPATOPHONH XMMHIECKOM
TOCY/IbI, HAarpeBaTeNbHBIX M TEPEMENTUBAIONINX YCTPONCTB IS TIPOBEICHUH
XUMHYECKOTO 3KCIIEPUMEHTa B JIA00PATOPHBIX YCIOBUSIX, JOMYCKAeT €IMHHYHBIC
HerpyOble OLINOKH;

- JlaeT pa3BepHYTble W YaCTUYHO BEPHbIC OTBETHI Ha BOMPOCHl O TEOPETUUYECKHUX
OCHOBaX TPOIIECCOB Pa3/IEICHNE U OUYNCTKA XMMUYECKIX BEIIECTB MPH MPOBEACHUN
XUMUYECKOr0 KCIEPUMEHTA;

- JIEMOHCTPHUPYET HAaBBIKM HAyYHO-TEOPETHYECKOTO IOAXOAa K PEIIeHUI0 3ajad
MpoeCCHOHANBEHONW HANpPaBICHHOCTH M MPAKTUYECKOTO WX WCIOJIB30BaHHSI B
JaTbHEHTIIeH PO eCCHOHAILHOM e TEILHOCTH.
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0a30BLIH

YAOBJIETBOPHUTEIHHO

OO0yuaroruiics:

- C HETOYHOCTSAMH H3JlaraeT 3HAHUS M MPEACTAaBICHHS O TMPaBWIAX TEXHUKU
0€30MacHOCTH TIPY BBIMOJIHEHUN XMMHUYECKOTO 3KCIICPHUMEHTa B JIA0OPAaTOPHBIX
YCJIOBHUSIX;

- JEMOHCTpHpYeT ¢parMeHTapHbIE HABBIKHM BBITIOJHEHUS CTaHIAPTHBIX OIEparui
a00PAaTOPHOTO XUMHUYECKOTO SKCIIEPUMEHTA MO TMpeajaraeMbiM METOIUKAM IPH
pelLICHUH NPaKTHYECKUX 33]1a4;

- UCTIBITHIBACT CEPbE3HbIC 3aTPYAHEHHUS MPU BEIOOPE METOOB pa3zesieH s, OUYNCTKH U
WICHTH(QHUKAINN XUMAYECKUX COCTMHCHHIA;

- WCIBITBIBACT CEPhE3HBIC 3aTPyJHEHHS NPU BBIOOpPE JTA0OPATOPHONH XHMHUYECKOU
MOCYZBI, HArpeBaTeNbHBIX W TEPEMENINBAIONINX YCTPOWCTB IJIsl TMPOBEIACHUU
XUMHYECKOT0 SKCTIEPHIMEHTA B JAOOPATOPHBIX YCIOBHSAX;

- C HETOYHOCTAMHM HU3Jara€T OTBEThHI HAa BONPOCBI O TCOPCTUYUCCKUX OCHOBAX
MPOILIECCOB pa3lieJieCHUEe M OYUCTKA XUMHUYECKHUX BEUIECTB MPHU NPOBEACHUU
XUMHYECKOTO SKCTIEPHMEHTA;

- C TPYAOM IEMOHCTPHUPYET HABBIKH HAYYHO-TEOPETHYECKOTO TMOAXO0a K PEIICHUIO
3aJ1a4 IpoQeCcCHOHATLHONM HAITPABIICHHOCTH U MPAKTHUYECKOTO UX HCIOJL30BAaHUS B
TanpHEeHIeH mpodecCHOHaTLHON NeITeTLHOCTH.

HU3KHI

HEYIOBIETBOPUTEIHHO

OO0yuarommuiics:

- HCIIBITBIBACT Cepbé3HBIe 3aTPYAHCHUS TIPpU HU3JI0KCHUU 3HAHUI npaBujia TCXHUKHU 6630H3CHOCTI/I npu
BBITIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA B Ta0OPATOPHBIX YCIOBUSX;

— JIMOHCTpUpPYET (parMeHTapHble HABBIKM BBIMOJNHEHUS CTAaHAAPTHBIX OMepalnuid J1abopaTOpHOTO
XUMHYECKOTO OJKCIIEpUMEHTa T0 NpesiaraéMbIM METOJMKAM IIPH PENICHUH TPAKTHUYECKUX 3ajad,
JIOITyCKaeT IpyObIe OMMUOKY MPH €r0 U3JI0KCHUU HA 3aHATHIX U B XOJI€ MPOMEKYTOYHOH aTTeCTAIINH;

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

- UCIIBITBIBAET CEPhEIHBIE 3aTPY/AHEHHS IPU BRIOOpE Ta00paTOPHON XUMHYECKOH TOCY b, HArPeBaTCIbHBIX
U TEepPEeMEIINBAIOIIUX YCTPONUCTB MJI MPOBEIACHUM XUMHYECKOTO OJKCIEPUMEHTa B JIa0OpPaTOPHBIX
YCIIOBUSX;

- WCIIBITBIBACT CEPhE3HBIE 3aTPYAHEHHs TPHU OTBETaX HA BOMPOCHI O TEOPETHYECKUX OCHOBAX MPOIIECCOB
pa3aeNeHre ¥ OYUCTKAa XMMUYECKUX 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 JIJI1 TEKYIIETO KOHTPOJII YCHEBAEMOCTA ¥ IPOMEXYTOUYHOH
ATTECTALHNHU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHUH KOHTPOJS CaMOCTOATENBbHON paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJIS W NMPOMEXYTOUHOH aTTecTaluu Mo y4deOHOU

aucHuminHe «BBeeHne B TEXHUKY 3KCIIEPUMEHTAIbHBIX UCCIIEOBAHUID MPOBEPSAETCS YPOBEHb CHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS KOMITETEHIUI
Y 3aIUIAaHUPOBAHHBIX PE3yJbTAaTOB 0O0YUYCHMS MO JUCHUIUIMHE, YKa3aHHBIX B pa3jiesie 2 HaCTOAIICH MPOrpaMMBbl.

5.1. CDOpMBI TCKYHICT'O KOHTPOJIA YCIICBACMOCTHU, IIPUMCPBI TUIIOBBIX 3a,Z[aHPII>'I:
Ne i PopMe! Tekyuero IIpuMepbI TUNOBBIX 3aJAHUIA
KOHTPOJISI
1 Bompocsr K 3amuTe | KOHTpOIBHBIC BOMPOCH K 3aIUTE JAOOPATOPHBIX paOdoOT
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 MPaBHIa JIUYHON TUTUEHBI TP Pab0TE ¢ XUMUYECKUMH COCTUHCHUSIMH
XUMUICCKOM 5. [IpaBuiia TeXHUKH 0€30MACHOCTH IPH PabOTe CO CTEKISHHOMN 1 haphopoBOii MOCYIO0M.
nmabopaTropuu» 6. IlpaBuna paGoOTHI C KOHIIEHTPUPOBAHHBIMH KHCIOTAMH WM TBEPIbIMH Iienodamu. [IpaBuiia mpUTOTOBIEHUS PacTBOPOB
KHUCJIOT U LIEJIOYEH.
7. IIpaBuiia paObOTHI C JCKTPUYSCKUMHU ITUTKaMU. [1epBast MOMOIIb P MOPAXKESHUN DJICKTPUUESCKUM TOKOM.
8. [IpaBuia pabOTHI C JIETKOBOCTUIAMCHSFOIITMICS JKUTKOCTSIMHU.
9. [IpaBuna oOpareHre co CHUPTOBKOM.
10. IIpaBuna pa®oTHI C HIETOYHBIMUA METAJIIIAMHU.
11. OcHoBHBIE TIpaBUIa PaOOTHI C TOKCHYHBIMHU COSIUHEHUSIMH. Mepbl 0€30I1aCHOCTH U TIepBasi IOMOIIIb IIPU OTPABJICHUH.
12. Kakue neiicTBus cleayeT NpeAnpUHATh IPU NONaJaHUuU B TJ1a3a MIEI0YU WX KUCIOTHI?
13. HeoTitoxxHast TOMOIIb TIPY 03KOTaX KHCIOTAMU H IIEI0YaMHU.
14. TlepBasi HOMOIIb IPY TEPMUYECKHX M XUMHUUECKHAX 0)KOTaX.
2 Bompocsr K 3amuTe | KOHTpOIbHBIE BOPOCH K 3aIIUTe Ja00PaTOPHBIX paboT

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

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

. Uro Takoe Temreparypa KUTICHHUS U OT YeTr0 OHa 3aBHCHUT?

. Kakoii mporiecc Ha3pIBaIOT MPOCTOM TEPETOHKOM?

. B kakux ciyvasx mpu neperoHke >KHIKOCTeH UCTIONB3YETCs XOIOAWIbHUK JInbrxa, a B KaKux — BO3AYIIHBIA XOJOJUIEHUK?
. KakoBo HazHaueHmne «kunsaTUIbHUKOBY? Koraa ux ciemyeT BHOCUTD B JKUJKOCTh?

. C xaKo# CKOpPOCTBIO MPOBOIUTCSA TTeperonka? Korma cineayer ee 3akaHIMBATH?

. ITo xakuM KpuUTEpUIM CYAST O CTENIEHU YUCTOTHI MOJIYYEHHOT O Ipenapara’?

. Kak neperoHnstoT cMecu BeIecTs ¢ OJIM3KUMU TeMITEpaTypaMu KATICHUS ?

. Yro takoe pextudukanya? Yem 3TOT MpoIece OTINIACTCS OT IPOCTON IEPEroOHKU?

O 031N N 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. JIas 4ero MCHojib3ylHT MEPErOHKY ¢ BOAAHBIM mapom? KakuMu CBOMCTBaMHU JOJDKHO 00JaJaTh BEIIECTBO, YTOOBI €ro
MOXHO OBIJIO TIEPETOHATH ¢ BOASHBIM ITapOM?
12. TloyeMy mepen MeperoHKOM KUAKOTO OPraHWYeCKOro BEIIECTBa ero He0OX0AUMO 0CcBOOOIUTH OT Biaru? Kak 310 MOXHO
crenars?
13. Ha uyem ocHOBaH IpOLIECC CYLIKU OpPraHUYECKUX PacTBOPUTEIEH HEOpraHW4eCKUMM ocyluuTensiMu. Kakoe cooTHoleHue
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 CBOWCTBAaxX TBEPIBIX BELIECTB JISKUT B OCHOBE MEPEKPHUCTAIUIN3AIMH KaK METO/IA OYUCTKHU?
pasneny «Pasnmenenne u | 2. Ha uem ocHOBaH MeTOA IEPEKPUCTAIUIN3ALMIH.
OUHCTKA OpraHmyYecKux | 3. YKaKHTe OCHOBHBIC TPEOOBAHUS, IPEIBABISIEMBIC K PACTBOPHUTEIIIO TIPH NEPEKPUCTAIUTU3ALNH U KaK €ro MoA0HpaoT?
BEILIECTB MetoqoM | 4. Kakue cTanuu BKIIOYAET Mpolece nepekpuctaumzannu? Ha kakol U3 HUX pa3iesstoTcs IPUMECH U OCHOBHOE BEILIECTBO?
NePEeKPUCTAIIIN3ALIN» 5. Kak ocymecTBuTh mporecc KpHCTAUIM3alUU, €CIIM: a) OCHOBHOE BELIECTBO PACTBOPSETCS JIydllle, YeM NpHMecH; O)
OCHOBHOE BEIIIECTBO PAaCTBOPSETCS XYK€, UeM IIPUMECH.
6. Kakas mocyna ucmonps3yercs Ui NpOoBeIeHHUS IepeKpUCTAIUIN3AIH?
7. IloyeMy cUPTHI Majl0 IPUTOIHBI TS IEPEKPUCTAIM3ALNN KapOOHOBBIX KHCIOT?
8. Kak 0unCTHTH BEUIECTBO OT OKPAIICHHBIX PUMECEH.
9. Kak BBICYIIMBAIOT KPUCTAIIIBI TTOCTIE TIEPEKPUCTAIITH3AIIH?
10. I1o kKakoMy KPUTEPHIO MOKHO OLIEHUTD CTENICHb YHCTOTHI OIYYEHHOTO BEelIeCcTBa?
4 Bomnpoch K 3ammte | KOHTpOJIbHBIE BOMPOCHI K 3alIUTe 1aOOpaTOPHBIX padboT
nabopatopHbix padoT 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 TemnepaTypa Ha3blBaeTCs TEMIIEPATYPOil BO3TOHKH U KaK €€ MOXHO PEeryJIpoBaTh?
(BO3rOHKHN)» 5. Kak Hy)XKHO HarpeBaTh BEIIECTBO MPU BO3TOHKE, YTOOBI H30€KaTh 3HAUUTEIBHBIX OTEPb.
6. Coco0 yBeM4eHus: CKOpOoCTH cyOIruMau?
7. B uem npeumy1iecTBa BO3TOHKM KaK METOJa OUMCTKH Iepel NePeKPUCTAIUIN3ANCH ?
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»

kinaccugukanus 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. Paccunraiite, CKOIBKO HYXHO B3sTh BOJbI M TBepAod KOH, uto6s! npuroroButsh 50 M 25,36 %-nHoro pactBopa KOH p =
1,240 /M.

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

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

HaumeHoBaHue
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 MPUMEHCHUE 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 cienyeT NpenpyuHATh IPU MONaJaHuH B IJ1a3a IEJI0YH W 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 TEMIIEPATYPOI KUIIEHHS BEIIECTBA, KAK OHA MOXKET ObITh MOHKeHa? Kakue BUbI MeperoHKy NPUMEHSIOT B 3aBUCUMOCTH OT
CBOMCTB pa3fesieMbIX BELLIECTB.
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Ha gyem ocHOBaH MeTon nepekpucTaum3anuy. Kak onpeaensioT TeMreparypy IaBIeHAs OPTaHHYECKUX CYIb(OKUCIOT?

Ha gem ocHoBaH 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)kHO B3aTh CaCl, 1 Bojibl, 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 ananu3e cMecH aHTUOMOTHUKOB METOJIOM TOHKOCIOWHOW 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 BETMYHUHBI (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 C TIPUMEHEHHEM METOANKH TOHKOCIIOMHON Xpomarorpaduu ¢ TpeMs BEIIeCTBaMH —
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 pa3ieneHre cMecH MyTeM TeperoHkd. Kakne BUBI NMEPEerOHKH MPUMEHSIOT B 3aBHCUMOCTH OT CBOWCTB pa3elisieMbIX
BEIIIECTB.

Ha yem ocHOBaH MeTON TIepeKpUcTaUIM3aIii. Kak onpesessifoT KOIMIeCTBO paCTBOPUTENS] HEOOX0IMMOE JUTS TIePEKPHUCTAILTA3AIUH?

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

Ha yem ocHoBano xpomatorpaduueckoe pas3zeleHHe BEIIECTB B ciydyae MOHOOOMEHHOH Xxpomarorpaduu. s pelieHue Kakux 3a1ad
MPUMEHSIETCS TaHHBIM METO XpoMaTorpaduun?

Ckonbko Hyx)HO B3s1Th NaOH u Bojib1, 4T00BI MpuroToBUTh 60 M1 26%-HOTO pacTBopa p = 1,285 r/mi

CKoJbKO HYKHO 100aBUTH BOJIBI K 50 Myt 56%-Horo pactBopa HNOs p = 1,351 r/mi, yTo0b!1 mony4uts 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, jmHA mpobera ¢ponrta smoeHTa 200 mMm. KakoMmy W3 NMpHBENEHHBIX JIHIHIIOB
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 —
CBHIETENSIMH Ha TPOSABICHHOW XpoMaTorpamMmme ObLI0 OOHApY>KEHO BCEro ceMb IsATeH. CKOJIbKO aHTUOMOTUKOB HAXOJUTCS B HCCIETyeMOn
cmecu?

A 4 B.5 C.8 D.3

Bapmuanrt 3
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[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 BTOpoi 3akoH ['mbO0ca-KoHoBanmoBa. Uto mpoucxomuT B mpoliecce meperoHkd. Kakue BUABI TEpErOHKH

MIPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB Pa3/IesieMbIX BEUIECTB.

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

Ha gem ochoBan meToj skcTpakiuu? Kak MOXXHO pacmo3HaTh BOAHBIN M opraHudeckuit crnoi? Kak pexoMeHayeTcsi BbUIMBATH BOIAHBIN

pacTBOp U3 ICTUTEIHHON BOPOHKH M KaK — OPTaHUICCKUN?

6 Ha gem ocHoBaHO pa3zaencHue BernecTB MerogoM BDOXKX? Kak moctpoeHa 0JI0K-cxema KHAKOCTHOrO xpomaTtorpada? KakoBsl o0iactu

npuMeHeHus BOXKX?

7 Ckonbko HyxHO B3Th KBr 1 BozbI, 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 aHTUOMOTHUKOB METO/I0OM TOHKOCIIOWHOHN XpoMaTorpaduu Ha XpoMaTorpaMMe ObLTIO 0OHAPYKEHO MATHO, PACCTOSHUE OT
IIEHTpa KOTOPOTO JI0 JIMHUU CTapTa cocTaBuio 18.5 MM, mimuHa nipodera pponTa smoenTta 150 mym. KakoMy #3 IpHBEICHHBIX aHTHOUOTHKOB
COOTBETCTBYET 3TO IATHO (IaHBI BEIMUHUHBI (DAKTOPOB yASP)KUBaHUS BEIIECCTB B JAHHOW CHCTEME XpoMaTorpadupoBanuis)?

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

10 TIlpu aHanm3e cMecH aHTHOMOTHKOB psijia ICHUIIWIIMHA ¢ IPUMEHEHHUEM METOJAMKHA TOHKOCIOWHOW XpoMaTorpadpu ¢ 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 IPOMEKYTOYHOM aTTeCTallMM Y4EOHON AUCIMIUINHBIL:

®opma
NMPOMEKYTOYHOM Ikanbl oeHNBAHKS
arrecTaluu

Kpurepun oneHNBaHUSA
HaunMmeHoBaHHe P P

OLIEHOYHOI'0 IIaTn6anaLHaAs CHCTEMA
CpeacTBa

O6yqa10mnﬁc;1 3HAaCT OCHOBHBLIC OIPCACICHUA, TMOCICAOBATCIICH B HU3JIOXKCHUHU MaTCpuUaa, 3a4TCHO
3auer: YCTHBIﬁ Oorpoc ACMOHCTPUPYCT 0a30BbIe 3HAHUS JUCHUILINHBI, BJIaACCT H€06XOZ[I/IMBIMI/I YMCHHUAMH W HABbIKaAMHU TIPU
BBITIOJTHCHUH MPAKTUYCCKUX 3aI[aHHﬁ.

OOyuatomuiics HE 3HAET OCHOBHBIX OIPEACIICHUN, HEMOCIEHAOBATEICH W COWBYHMB B H3JIOKCHUH HE 3aYTEHO
MaTepuana, He 00JIaJlacT ONpPEeIeICHHON CUCTEMOU 3HAHUH 10 JIUCIUIUIMHE, HE B TIOJTHON Mepe BiaJeeT
HEOOXOJMMBIMU YMEHUSIMH U HABBIKAMH TTPH BEITIOJTHCHUN MPAKTUICCKUX 3aJaHHIA.
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5.1. Cucrtema OLEHUBAHUS PE3YIbTATOB TEKYIIETO KOHTPOJISI U TPOMEKYTOUYHOM
aTTECTalUH.

OreHKa 1Mo JUCHHUIUIMHE BBICTABIISETCS 00ydJaloUIeMycsl ¢ 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,

- WCTIOJIh30BaHNE 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 ¢ Oyayliel mpodecCHOHATBHON eATeIbHOCTHIO.

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

[lpu o0OyuyeHHMH JHIl C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSi WM HMHBAIHIOB
UCIIONIB3YIOTCSl TIOJXOJIbI, CIIOCOOCTBYIOIIHE CO3JaHHI0 0e30aphepHOil 00pa3oBaTENbHONU CpPEIIbI:
TEXHOJOTUU aupdepeHIranud 1 UHIUBUIYAILHOTO O0yYEeHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAUK II0 pa60Te C HUHBAJIMAAMH, HCIOJB30BAHUC CpPCACTB JUCTAHIIMOHHOI'O OGH.[CHI/IH,
NPOBEJICHUE JIOTOJHUTEIbHBIX HHANBUAYATIbHBIX KOHCYJIBTAI[MH MO0 M3y4aeMbIM TEOPETHUCCKHM
BOIIpOCaM U MNPAKTHYCCKUM 3aHATHUAM, OKa3aHUC IMOMOINH IIPU MOATIOTOBKE K HpOMe)KyTO‘IHOfI
aTTeCTaIlHH.

[Tpu HEOOXOAMMOCTH paboyasi mMporpamMma JUCHUIIIMHBI MOKET OBITh aJalTHPOBAaHA IS
obecrieueHnst 00pa3oBaTEIbHOTO MPOIIECCa JIUIaM ¢ OFPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbSI, B
TOM YHUCIIC OJI1 AUCTAHIIMOHHOI'O 06yquI/151.

VueOHbIe W KOHTPOJBHO-M3MEPUTEIBHBIC MaTepHaibl MNPEACTABISAIOTCS B  (opmax,
JOCTYIHBIX JJI U3YUYCHUA CTYJACHTAMHU C OCO6BIMI/I O6paBOBaTe.HBHBIMI/I HOTpe6HOCT5IMI/I C YUCTOM
HO30JIOTHYECKHUX TPYI HHBAINIOB!
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Jlis TONTOTOBKM K OTBETY HA MPAKTUYECKOM 3aHSITHH, CTYACHTaM C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3/IOPOBBSI CpE/IHEE BpPEMsl YBEIMYMBACTCS 110 CPAaBHEHHUIO CO CPEIHHM BPEMECHEM
MOJATOTOBKHA OOBIYHOTO CTYICHTA.

JIisi CTyIEHTOB C WHBAJIHMIHOCTBIO WM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS
dbopMa TpOBEICHHS TEKYyIIeH © MPOMEKYTOYHOW aTTECTAllMd YCTAHABIUBACTCS C YYETOM
WHIUBUTYAIBHBIX TICUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, MUCAMEHHO Ha Oymare, MMChbMEHHO Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpomesxyTodHasi aTTecTalysl MO JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOTO0 KOHTPOJSI MO 3aBEPUICHUIO HM3Y4YEHHS OTACITBHBIX 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 00pa30oBaTeNbHON MporpamMme pe3yiabTaToB
Oo0y4YeHHsI ¥ YPOBEHb C(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00pa30BaTEeIbHOU
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 nepeysok, 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 MpeCTaBICHUsT y4eOHOM HWHQOpMAMu OOJBIION ayJAHTOPUU:
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 MPOMEXYTOUHOU | 1a00paTOpHOH TOCYABI, HA0Op pPEaKTUBOB MJs TPOBEICHUS
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
nasneHust, 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 KOMIUIEKTE € 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 HHUXKC:
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 MPOrPaMMBbI/MOIYJS OCYIIECTBISIETCS C
UCIIOJIb30BAHUEM  DJIEMEHTOB  3JIEKTPOHHOM

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 cocmaeisemcs ¢ coomeemcemsuu ¢ Ilpunoocenuem 3 x
Oll0olIl BO.

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

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

2. «Znanium.comy Hay4dHO-u3aaTeabcKoro rentpa «Mudpa-M» http://znanium.com/
3. Onexrponnsie m3nanus «PI'Y um. A.H. Koceirnna» Ha miardopme DbC «Znanium.com»
http://znanium.com/

[IpodeccrnonanpHbie 0a3bl JaHHBIX, HHOOPMAITMOHHBIC 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 OBHOBJIEHUI PABOYEH ITPOTPAMMBI YUYEBHOU
JANCHUITVIMHBI/MOAY JIA

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

Ne nnn roj
0OHOBJICHHS
PIIJ,

XapakTep U3MeHeHUi1/00HOBIEHUI
¢ YKazaHueM pa3jena

HOMep NPOTOKO0JIa
U 1aTa 3aceJaHus
Kkadeapsl
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