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1.  OBIIME CBEJAEHMS

YueOHas aucuuiuinHa «BBeleHMEe B TEXHHKY 3KCICPUMEHTANIBHBIX HUCCIICIOBAHUI» H3ydaeTcs B
NIEPBOM CEMECTpE.
Kypcosas pabora/KypcoBoii mpoekT —He npeayCcMOTPEH

1.1. ®opma npoMeKyTOYHON aTTECTALlMH: SK3aMEeH
1.2.  Mecro yueOHo# nucuuruiuHbl B cTpykType OITOIT

VYueOHas aucuuiinHa «BBeneHne B TEXHUKY SKCIEPUMEHTAJIbHBIX UCCIIEIOBAHUI» OTHOCUTCS K 4acTH,
dbopmupyeMol yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUMN.
W3ydyeHne AMCUMIUIMHBI ONUPAETCS Ha pe3yJbTaTbl OCBOEHMsSI OOpa30BaTENbHON MpPOrpaMMBbl
IPEABIIYIIETrO0 YPOBHH.

Pesynbratel 00ydyeHMst 10 y4eOHOW AMCLMIUIMHE, UCIIOIB3YIOTCS MPU U3YYEHHM CIIEIYIOIINX
JUCLHUTIINH:

—Opranunyeckast XuMus

Pesynbratel ocBoeHMs yueOHOW NUCLUHUIUIMHBI B JaJbHEHIIEM OyyT MCIOJb30BaHbl IPU NMPOXOKICHUU
MIPOU3BOJICTBEHHOM MPAKTUKH U BBHITTOJIHEHUU BBIMTYCKHOM KBaTU()PUKAITMOHHON PaOOTHI.

2. HEJU U NINTAHUPYEMBIE PE3YJIBTATbBI OBYUEHUS ITIO JUCHUIIJIMHE

HensitMmu oCBOECHUS AUCUUIUIMHBI «BBeneHWEe B TEXHUKY OSKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUMN
SIBIISTIOTCS.

— U3YYCHHWE HOPM M TIPaBWJI TEXHUKH O€30MaCHOCTH TIPH BBINOJHEHUH XUMHUUYECKOTO
IKCIIEPUMEHTA B JJA0OPATOPHBIX YCIOBUSX;

— (¢opMHpOBaHNE HABBIKOB BBHIMOJHEHUS CTAHAAPTHBIX ONEepalnii 1abopaToOPHOr0 XUMHUUECKOTO
AKCIEPUMEHTA MO MpeAJIaraéMbIM METOIMKAM IPH PEIICHUHN MTPAKTUUYECKUX 3a/1a4;

— TOpHOOPETCHHE HABBIKOB I'PAMOTHOI'O BBIOOpA M MPAKTHYCCKOTO HCITOIB30BAHHUS METOJIOB
paszielIeHus, OYNCTKH U UCHTU(DUKAIIUN XUMHUYCCKUX COCTHHCHHMIA;

— TOpHOOpPETeHHE HABBIKOB T'PaMOTHOTO BBIOOpAa U  TPAKTUYECKOTO  HMCIOJIH30BaHUS
71a00paTOPHON XUMHUYECKON TIOCY/IbI, HATPEBATEIIHHBIX U MEPEMEIINBAIOIINX YCTPONCTB;

— (dopmupoBanue (QyHIAMEHTANBHBIX 3HAHUH O TEOPETUYECKUX OCHOBAX IPOIIECCOB
pas3aeneHue 1 OUYMCTKA XUMUYECKUX BELIECTB;

— (¢GopMHpOBaHHE HAaBBIKOB  HAYYHO-TEOPETHYECKOTO TMOJXOJa K pEIIeHUI0  3aaad
npopeCCHOHANPHONW  HAMpPaBICHHOCTH UM TPAKTHYECKOTO WX HCIOJB30BaHUS B  JalbHEHIIEH
podeCCUOHAIBHON JCATSIBHOCTH;

— QopMupoBanne y 0OydYarOmUXCs KOMIIETCHIIMH, YCTAaHOBJCHHBIX 00pa3oBaTEIHLHOU
nporpammoit B cootBeTcTBUU ¢ ®I'OC BO no naHHO# AMCUUIUIMHE;
PesynbraTom 0o0yueHMs] 1O y4yeOHOW NUCIMIUIMHE SIBJISICTCS OBJIaJIeHUE OOYYarONIMMUCS 3HAHHIMH,
YMEHUSIMH, HaBBIKAMH M OIBITOM JIESATCIBHOCTH, XapaKTCPU3YIOUIMMHU IMpoIecC (OPMHUPOBAHUS
KOMITETCHIIMMH W OO0ECIEYMBAIONIMMHU JIOCTHKCHUE TJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHMs y4eOHOM
JUCITATLIAHEI.



2.1.

dopmMupyembie

KOMIICTCHIIMH,

HHIAWKATOPbI

JOCTHIXXCHMUA

COOTHECEHHBIE C IJIAHUPYEMBIMH pe3yJIbTaTaMu OOYUYECHUS MO AUCIUTIIINHE

Kox 1 HamMeHOBaHHE

Ko m HauMeHoBaHHE

IInanupyemble pe3yJibTAThI 00y4YeHHs

HHIUKATOPA
KOMIIeTEeHINH 0 AUCHMIIJINHE
JOCTHKEHHUsI KOMIIeTeHIIMH

OIIK-1. Cnocoben uzywats, | UJA-OIIK-1.5. Tlonumanue ['paMOTHO HCITOJNB3Y€ET TPaBHIa TEXHUKH
aHaJIM3UPOBATh, (hUBHKO-XUMUYIECKUX 0€e301acHOCTH npu BBIIIOJTHECHUH
WCIOJIb30BaTh ~ MEXaHU3MBI | MIPOLECCOB M SIBJICHUH XUMHAYECKOTO 3KCHEPUMEHTA B
XUMHYCSCKUX peaKkuuii, | BIaJcHUE TEXHUKOM TabOPaTOPHBIX YCIOBHUSAX;

MTPOUCXOAAINX B | SKCIICPUMCHTAIIBHBIX JleMOHCTpUpyeT  HaBBIKM  BBIIOJHEHHUS
TEXHOJIOTHICCKHUX VCCIIC/IOBAHMIA; CTaHJAPTHBIX oOlepanuid J1abopaTopHOTO
mponeccax M OKpPYXKaAromieM | UCIIOJIb30BAaHUC XUMHUYECKOT'O SKCIICpHUMEHTA 1o

MHpE, OCHOBBIBAsSCh  Ha
3HAHMSX 0 CTpOEHUU
BEIIECTBA, TIpUpoJie
XUMHYECKON CBSI3U u
CBOWCTBax Ppa3IMYHBIX
KJIaCCOB XUMHYECKUX
9JICMEHTOB, COCTUHCHUM,
BEIIECTB U MaTEpUaIOB

MaTEMATUYCCKOIO arrapara

OIIK-5.
OCYIIECTBIISTh
SKCTICpPUMEHTATbHBIC
WCCIICZIOBAHUS U HCTIBITAHUS
II0 3aJaHHOH  METOIUKE,
MPOBOJMTH HAOMIOJACHUSA W
WU3MEPEHUS c y4eToM
TpeOOBaHMIA TEXHUKHU
0€e30IacHOCTH,
00pabarkiBaTh u
WHTEPIPETUPOBATH
OKCIICPUMECHTAJILHBIC
JaHHbBIE

Crocoben

NJA-OIK-5.1 Bri6op
COOTBETCTBYIOIIMX METOIUK
UCCIIeIOBaHUS OCHOBHBIX
CBOWCTB HEOPraHUYECKUX U
OparHNYeCKHX BEIIECTB C
yYETOM TEXHHUKH
0€30MacCHOCTH B XUMHIECKUX
nabopatopusix

npeajiaraCMblM METOJWKAM IIpU PEHICHUN
MPAaKTHYECKUX 3a/1a4;

[lpumeHsier  JOTHKO-METOOTOTHYSCKHI
WHCTPYMEHTapuii TIpH BBIOOpPE METOIOB
pasneneHus, OYUCTKH WM HICHTH()UKAINU
XUMHYCCKUX COCIMHCHUM;

Kpurnuecku " CaMOCTOSITEIBHO
OCYUIECTBIIIET  BBIOOp  JIAOOPATOPHOM
XHUMHUYECKOH TOCY/Ibl, HarpeBaTelIbHBIX M
HepeMeIINBAIOIIHX yCTpOHCTB TSt
MPOBEACHUN XMMHUYECKOTO 3KCIEpPUMEHTa
B J1aDOpPaTOPHBIX yCIOBHSIX;

Hcronp3yeT 3HaHUS O TEOPETUUECKHUX
OCHOBaX MPOLIECCOB Pa3IeNeHue U OYMCTKA
XMMHUYECKAX BELIECTB TIPH TPOBEICHUU
XHUMHUYECKOTO IKCIIEPHMEHTA,;

['paMOTHO WCHONB3yeT HaBBIKM HAYYHO-
TEOPETHYECKOTO TIOJX0Ja K PEIICHUIO

3aJ1a4 npodeccHoHaTbHON
HalpaBIC€HHOCTH M IMPAKTHYECKOIO0 MX
M CIIOJIb30BaHUS B JaTbHenIen

poecCHOHATBHON ACSITENBHOCTH.

3. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

O6mas TpyA0EMKOCTh YUeOHOW AUCIUIIIIMHBI 10 Y4eOHOMY IUIaHy COCTaBJISIET:

1o OYHOH (hopMe 0OyUeHHUST — 4

3.e. 128 qac.

3.1. Crpykrypa yueOHON AUCIUIUIMHBI 7151 00YYaIOIIUXCS 110 BUIaM 3aHATHHA

CTpyKTypa H 00beM IUCIHUILINHBI

KontakTHasi aynuropHasi padora, | CamocrosiTelibHasi padoTa

qac 00y4alonerocs, 4ac
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1 cemectp JK3aMeH 128 16 48 32 32
Bcero:| sk3amen 128 16 48 32 32

KOMIIETCHIIUMH,




3.2.

3

CrpykTypa y4eOHOM NUCIUIUINHBI 711 00yYaromuXCcs Mo pa3enaM U TeMaM JTUCHUTIIAHBL:

Ilinanupyemsie
(KOHTpOJTHpYyeMbIe)

Buabl yue0Hoii padoThI

KonrakTHasi padoTa

Buasl 1 GopMbI KOHTPOJIBHBIX

pe3yabTaThl 0CBOEHMS: s 0
Ko(b1) ° @ = &| MepOoNpHATHI, 00ecrieYnBaIOLIHe N0
dopMupyemoii(bIx) HaunmeHnoBanue pasieaoB, TeM; D) g g = D) % :» q:, o COBOKYIHOCTH TEKYIIHii KOHTPOJIb
KoMmeTeHuu(if) n (hopma(br) IPOMEKYTOYHOM aTTECTAUNH = |27 §‘=~ - A yCIEeBAEMOCTH;
HHIUKATOPOB 2| E g7 E E S & (opMBI IPOMEKYTOYHOr0 KOHTP OIS
JOCTHIKEHUST 213388 25 ¢ ycreBaeMocTu
KOMITeTeH i 2 E£d S8 &g S8
OIlK-1; Paznen |. Texnuka 6e30NMaCHOCTH M OCHOBHbIE NIpaBHJia paGoThl B 4 ) @DOpMBI TEKYILIETO KOHTPOJIS 10 pazfeny |:
NA-OIIK-1.5 XHMHYeCKOoii JJadopaTopun 1. duckyccus
OIIK-5 Jlaboparopuast padora Ne 1.1 TexHuka Oe30MacHOCTH M OCHOBHBIC 4 5 2. IlucpbMeHHBI OTYET C pe3yJbTaTamMu
NA-OIIK-5.1 MpaBuiIa padoOThl B XUMUYECKOH J1a00paTopuu JKCIIEPUMEHTA u OTBETAMU Ha
KOHTPOJIBHBIE BOTIPOCHI
OIIK-1,; Pazpen Il. OcHoBHast 1a0opaTopHAsl XUMHYECKAs MOCYAA 2 4 5 @DopMEBI TEKYIIIETO KOHTPOJIsS 1Mo pazaeny |l
UA-OIIK-1.5 Tema 2.1 OcHoBHasg na0opaTopHas XUMHYecKas Tocyaa. | 2 1. uckycens
OIIK-5 IlepemenmBaHye, HarpeBaHME M OXJIAXKIEHUE PEAKIMOHHBIX cMecel 2. 1IMCBMEHHBI OTYET C pE3yIbTaTaMH
WJI-OIIK-5.1 JlaGoparopnass pabora Ne 2.1 OsHakoMiieHHE C JIaDOPATOPHOM 4 5 SKCIIEpUMCHTA u OTBETaMu Ha
nocyaoi. Coopka nprubopa KOHTPOJIBHBIC BOIIPOCHI
OIlK-1; Paznen I1l. Xumudyeckue peakTHBBI HX KJacCHGUKAIMA U CTeNeHb | 3 10 6 @DopMBI TEKYIIEro KOHTPOJS IO pa3aery
NA-OIIK-1.5 YHUCTOTHI II:
OIIK-5 Tema 3.1 XuMuueckue peakTUBBl MX KiIacCH(UKAalUs W CTeneHb | 1 1. dMuckyccus
NA-OIIK-5.1 YUCTOTHI 2. IluCbMEHHBIM OTY4ET ¢ pe3yabTaTaMu
Tema 3.2 OnpenencHue HEKOTOPIX (PU3NUECKUX KOHCTAHT BEILECTB 1 SKCIIEPUMEHTA u OTBETaMHU Ha
Tema 3.3 MeTo/1bI BBICYIIINBAHKS PEATEHTOB M PACTBOPHTENIEH 1 KOHTPOJIBHBIC BOIPOCHI
Jlaboparopnas padora Ne 3.1 [IpurotoBieHne pacTBOPOB 3aJIaHHOW 5 3
KOHLICHTPAIINU
Jlaboparopnas padora Ne 3.2 OmnpeneneHre HEKOTOPBIX (PU3NISCKUX 5 3
KOHCTaHT BEIIECTB
OIIK-1,; Pazgen IV. Pa3geseHue W ouHMCTKa oOpraHMyeckux BemiecTs | 4 6 5) @DOpMBI TEKYIIETO KOHTPOISI MO pasery
NJ-OIIK-1.5 METO/I0M IePEeroHKU 1V:
OIIK-5 Tewma 4.1 Tleperonka npu atMocEepHOM JABICHUN U PEKTH(UKAIIS 2 1. duckyccus
NJ-OIIK-5.1 Tema 4.2 TleperoHka >KUAKOCTEH NPH TOHMKEHHOM JaBJIEHUH H C | 2 2. IlucbMeHHBI OTYET C pe3yJbTaTaMH
BOJISIHBIM ITAPOM SKCIIEPUMEHTA u OTBETAMHU Ha
Jlaboparopnas padora Ne 4.1 Ouucrka 3raHOIa METOAOM NEPETOHKH 6 5 KOHTPOJIbHBIC BOIIPOCHI
OIIK-1, Paznen V. Pa3neneHne M 0YHMCTKA OPraHMYecKHMX BelIecTB | 2 4 5 @DopMBI TEKYIIIETO KOHTPOJIS 1O pasaeny V:




Ilnanupyembie
(KOHTpPOJIUPYyeMbIe)

Bujbl yue6Hoi padoThl

KonTtakTHas padora

pe3yIbTATHI OCBOCHHUS ol Bt n q"IPM"‘ KOHTPOILHBIX
Kon(ht) . o v = = Mep OnpHSATHIA, oﬁecneqlz‘l’nalomne no
dopMupyeMoii(bIx) HaunmenoBanue pasjienios, Tem; ¢ | £ g Egl 2 g § o COBOKYITHOCTH TeKyIIHMH KOHTPOJIb
KoMmeTeHuu(if) n (hopma(br) NPOMEKYTOYHOM aTTECTALUNH =127 g7 2Z g8 yCIIEBAEMOCTH;
HHAMKATOPOB S| E% s2 E&8 B« (hopMBI MPOMEKYTOUHOTO KOHTP 0JIst
JI0CTH:KEHUS! g |3 E S g & | S 8 ycneBaeMocTH
KOMIeTeH Uil é é" 3 E =l é“ el S =
NJ-OIIK-1.5 METO0M NepeKPUCTAIN3AIMHI 1. duckyccus
OIIK-5 Tema 5.1 PasjerneHue W OYMCTKA OPraHHUYECKUX BEIIECTB METOJOM | 2 2. TlucbMeHHBI OTYET C pe3yJbTaTaMu
NJ-OIIK-5.1 [epEeKpUCTAIUIN3ALUH JKCIEpUMEHTA u OTBETAMH Ha
Jla6oparopnas pa6ora Ne 5.1 OuncTka OEH30MHON KHCIOTHI METOOM 4 5 KOHTPOJIBHBIC BOTIPOCHI
HepeKpUCTAIUIN3AINH
OIIK-1; Pasznen VI. Ouncrka opraHuYecKHX BeIIECTB METOAOM | 2 6 6 @opMBl TEKYILIEro KOHTPOJS MO pa3aery
NI-OIIK-1.5 cy0mManum (BO3rOHKH) U IKCTPAKINH VI.
OIIK-5 Tema 6.1 Oumcrka OpraHMYECKUX BEIIECTB MeTOJOM cyOmumarmu | 1 1. duckyccus
NA-OIIK-5.1 (BO3rOHKN) 2. IlucpMeHHBIM OTY4ET € pe3yabTaTaMH
Tema 6.2 PasjeneHue W OYMCTKA OPTAHUYECKUX BEIIECTB METOJIOM 9KCICPUMECHTA u OTBETaMHU Ha
OKCTpaAKLIMHU KOHTPOJIBHBIE BOIIPOCHI
JlaGopatopHast pabora Ne 6.1 Ouncrka ¢raneBoro anruapuma | 1 4 3
METOIOM cyOnuMarmm
JlaGoparopnas padota Ne 6.1 DkcTpakiiys aHUJIUHA 4 3
OIIK-1; Paznen VII. Xpomartorpaduueckue MeToabl paszgeieHus u | 3 6 2 @DOopMBl TEKYILLIEr0 KOHTPOJS MO pasaery
NJ-OIIK-1.5 HIeHTH(PUKAIUH XUMHYECKUX COeIMHEHU I VII:
OIIK-5 Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTM M MOHATHS xpomartorpadmm. | 1 1. dMuckyccus
NJ-OIIK-5.1 Knaccudukanus xpomarorpapuu. 2. IlucpMeHHBIH OTUET ¢ pe3yIbTaTaMu
Tema 7.2 IlpumeHeHue pasIU4YHBIX METOIOB XpoMaTorpadum. OKCIIEPUMEHTA U OTBETaMH Ha
OnucaHne npoIeccoB XpoMaTorpaguuecKoro pa3aeiaeHus KOHTPOJIBHBIE BOIIPOCHI
Jlaboparopnas padora Ne 7.1 TonkocnoiHas xpomarorpadus 2 6 2
OIlK-1; Paznen VIIl. IlnanupoBaHue u  mnpoBelAeHHWe  cuHTe3a | 1 8 3 @OpMBI TEKYIIETO KOHTPOJISI MO pasery
NJ-OIIK-1.5 OpPraHNYecKUX CoeTUHeHu VIII:
OIIK-5 Jlaboparopnass pabora Ne 8.1 Pacuer cuHTE3a OpraHUYECKOro 8 3 1. duckyccus
HJ-OIIK-5.1 COeIMHEHUS] 2. TIMCbMEHHBI OTYET C pe3yJbTaTaMu
HKCTIEPUMEHTA u OTBETAMH Ha




Ilnanupyembie
(KOHTpPOJIUPYyeMbIe)

Bujbl yue6Hoi padoThl

KonTtakTHas padora

Pe3yJIbTATHI 0CBOEHHUS: ol Bt n q"IPM"‘ KOHTPOILHBIX
1co(b1) o o = 8 3 Mep onpUsITHIA, oﬁecneqvinammne no
dopMupyemoii(b1x) HaumeHoBaHMe Pa3/iesioB, TeM; D) % g E 2 % = E o COBOKYITHOCTH TEKYIIHii KOHTPOJIb
KoMmeTeHuu(if) n (hopma(br) NPOMEKYTOYHOM aTTECTALUNH = |27 g" 72 E g yCIIEBAEMOCTH;
HHIHKATOPOB = E g2 = E Sd (opMBI IPOMEKYTOYHOT0 KOHTP OIS
JI0CTH:KEHUS! 213388 325 ¢ ycneBaeMocTH
KOMIIETeH Ui = é" s = g é“ e 3 &
KOHTPOJIBHBIE BOMPOCHI
OIIK-1,; DK3aMeH 32 3a4eT MPOBOJUTCS B YCTHON/IMHCBMEHHOU
NA-OIIK-1.5 (dopMe 1O OWyeTaM COTIIACHO MpOrpamme
OIIK-5 3aueTa
NI-OIIK-5.1
HUTOI'O 3a cemectp | 16 48 64




3.3.

Kpatkoe coneprkanue yueOHON TUCITUTUTHHBI

HanmeHnoBanmue pasgena u

Ne i Copep:xanue pasneJia (TeMbl)
TeMbl TUCHUTIIHHBI
Pazneun | Pa3gen I. Texnnka 0e30macHOCTH M OCHOBHBIE IPAaBWIa Pad0ThI B XUMHYeCKO# JJabopaTopuu
Texunka O6e30macHOCTH U [TpuBenute 5 OOWIMX MpPaBMJI MOBEAECHHUS B XUMHUYECKOH JlabopaTtopuy.
OCHOBHBIE NpaBuia paboTel B | JlelicTBUS TIpM BO3HMKHOBEHUH Odvara Bo3ropaHus B naboparopuu. Uro
XMUMHUYECKoH J1aboparopuu CIlelyeT TPEINpPHHATb, €CIU B JIadOpaTopuH pazOMIM TEPMOMETD.
OCHOBHBIEC TIpaBWJIa JIMYHOH THTHMEHBI HPU padOTe C XUMHYECKHUMHU
coeauHeHMsIMH. [IpaBuia TEeXHHMKH O€30MacHOCTH Tpu paboTe Cco
crekisiHHOW W (apdopoBoit  mocynoit. [lpaBunma  paGoTel  C
KOHICHTPUPOBAHHBIMU KHCJIOTaMU W TBEPJAbLIMH HICTIOYaAMM. HpaBI/ma
NPUTOTOBJICHHS PACcCTBOPOB KHCIIOT M Inenoueid. [IpaBuma paboThl ¢
JJEKTPUYECKUMM  IuMTKamu. IlepBasg moMmowms npu NOpaKeHUH
ANEKTPUIECKHM TOKOM. [IpaBuiia paboThl € JIErKOBOCIIAMEHSIOLTUMUCS
xuakoctsimu. [IpaBuia oOpaienue co cnuproBkoid. [Ipasuna paboTel ¢
MENOYHbIMU MeTajulaMi. OCHOBHBIE NpaBuia pabOThl C TOKCHUYHBIMU
coelMHEHUsIMU. Mepbl Oe30macHOCTH M IepBas IIOMOLIL  IpU
oTpaBneHud. JleficTBUs NpeanpHHMMAacMble MpPU MONAJaHUU B IJasa
IIEI0YM WM KUCIOTHl. HeoTokHas MOMOIIb [TPU 05KOrax KHUCIOTaMH U
menoyamu. IlepBas HoMoOIb IpY TEPMUYECKUX U XUMHUUECKHX 0XKOTaX.
Pazpen I1. Pa3gen II. OcHoBHas 1abopaTopHasi XMMUYecKas MocyAa
Tema 2.1 OcHoBHas naboparopHas | Xumudeckass TOCy/a /s TPOBENEHUST XUMHUYECKOr0 CHHTE3a WU
XMMUYECKast NoCyza. | mpuHOMIBI ee BbeIOOpa. OUYHCTKA M CYyIIKa XHMHYECKOH IOCY/BI.
IlepememnBanue, HarpeBanue | HarpeaHue u oxiakaeHHE peareHTOB M PEaKIMOHHBIX cMeced. Citydan
U OXJIaXKICHWE PEaKIMOHHBIX | MCIONb30BaHUS BOASHBIX, NMECUAHBIX M METAUTMUECKHX (cruiaBa Byna)
cMecei Oanp. [TepemeninBanne yCTpOWCTBA M MPUHIIMIIBI MX BBEIOOpA.
Pazpnen I11. XuMHuYecKkne peakKTHBbI UX KJIACCHPUKANMSA U CTeNeHb YHCTOTHI
Tema 3.1 Xumudeckue peakTuBbl uX | OOo3HaueHWe, KBanH(UKANWsA, MPOIECHTHOE COJCPKAHUE OCHOBHOTO
KjmaccuuKanysi H  CTENEHb | XMMHYECKOTO BEIECTBA, LBET MapKHUPOBOYHOW MOJOCHI XHMHUYECKHX
YUCTOTHI peaktrBoB B cootrBerctBHM ¢ ['OCT 13867-68. Krnaccudukanms
XMUMUYECKUX PEAKTHBOB MO CTereHn omnacHoctu cornacHo CanlluH.
[IpurotoBnenne pactBopoB. CnocoObl BBIpaKEHHS KOHLEHTPALMH
BellecTB B pactBope. Dopmynbl Iepexoga OT OJHUX BBIPAKECHUH
KOHIICHTPAIIMH pacTBOPOB K ApyruM. M3mepeHue oObeMa U MIOTHOCTH
JKHMJKUX BELIECTB.
Tema 3.2 Ornpenenenue HEKOTOPBIX | MeTonbl ompeeNeHus] TUIOTHOCTH KHUJAKUX BEIIeCTB. 3aBHUCHMOCTH
(bI/I?,I/I‘ICCKI/IX KOHCTAaHT IUIOTHOCTU OT TEMIIEPATypPhI MCTOJII)I ONpE€ACICHUs TEMIIEpaTyphbl
BCIIIECCTB IJIaBJICHUSA TBEPABIX BEHICCTB. MGTO}I])I ONpEACIICHUA TEMIIEPATYpPhL
KHUIMCHUS JKUJKUX BEIIEeCTB. MeToabl OmpeneNeHnuss IoKa3arels
HPEJIOMIICHUSL.
Tema 3.3 MeTtobt BBICYLIMBAaHUA | MeTOJpl OCYIIEHUS TBEPABIX PEAreHTOB. METOABl OCYLIEHUS KUAKUX
pearcHTOB M PacTBOPHUTEIICH peareHToB
Pazpen IV. PaznesieHne ¥ 04MCTKA OPraHUYECKHUX BelleCTB METOAOM NeperoHKu
Tema 4.1 [eperonka npu armocdeproM | UTo Ha3bIBAIOT TEMIIEPaTYpOi KUIEHHS BEIIECTBA, KAK OHA MOXET OBbITh
JIABJICHUH U peKTH(OUKAIHS nonwxkena. IlepBeiii  u  Bropoil  3akon ['ubOca-KonoBasosa.
Teoperndeckre 0CHOBBI IpoLecca neperoHku. O0IacTb HCIOIb30BaHU
TIEPETOHKH. BUIIBI MIeperoHKy B 3aBUCMMOCTH OT CBOMCTB pa3AeisieMbIX
BEILIECTB.
Tema 4.2 Ileperonka >xuukocreil mnpu | Teopernueckue OCHOBBI MpoIecca NEPErOHKU IPU  ITOHUKEHHOM
MOHI)KEHHOM JaBJIeHUM U C | maBineHuH. OONacTh HCIONB30BAHUS MEPETOHKHM TIPU ITOHHKEHHOM
BOJITHBIM T1apPOM JaBiaeHuH. TeopeTHueckne OCHOBBI IIpoliecca NEPEroHKH C BOISHBIM
napoM. O61acTh HCTIOJIB30BAHMS IEPETOHKH C BOJSTHBIM [TAPOM.
Paznen V. PaznesieHne 1 04MCTKA OPraHUYECKUX BEIIECTB METOA0M NMEPEeKPHUCTANIH3ANN
Tema 5.1 Paznenenue u ounctka | Teopernueckne OCHOBHI MeTona Iepekpuctrammzanuu. OonacTb
OpraHNYeCcKHX BEILIECTB | MCIOJNBb30BaHUSl MEPeKpUCTAUIM3AIMS M3 pacTBopa. TpeOoBaHws,
METOJIOM NpeabsIBIIsIEMbIE K PACTBOPHUTEIIO MPU Nepekpuctaumianui. OCHOBHbIE
HepeKpUCTAILIN3AINN 9Tambl  mpolecca  nepekpuctamzaund.  KoHnenmust — mopbopa
pacTBopuTeNs Uil NepeKpucTaIM3anud.  MeTonuka  mondopa

KOJIMYCCTBA PACTBOPUTEIIA HGO6XO}II/IMOC JUIA ICPEKPUCTATIIM3al .




Pazpnen VI. OuncTka OpraHuYecKnX BelecTB MeTOI0M CyOInManii (BO3rOHKH) U SKCTPAKIUHU
Tema 6.1 Ouncrka opranuyeckux | TeopeTndyeckue OCHOBBI BO3TOHKH. UTO MPOMCXOAUT IPHU BO3TOHKE.
BEILIECTB MeronoM | Kakume BemiectBa mojBepraroTcsi BO3roHKe. Temrmeparypa BO3TOHKH U
cyOmumaruy (BO3rOHKH) KaKk ee MOYKHO peryiampoBarh. Kak HyKHO HarpeBaTh BEIIECTBO IIPH
BO3TOHKE, YTOOBI H30eKaTh 3HAYNTENBHBIX TIOoTeph. Crtoco0 yBeIndeHus
CKOPOCTH CYOJIMMAITHH.
Tema 6.2 Paznenenue u ounctka | Teopernueckne  OCHOBBI ~ Meroja  JKcTpakuuu.  Koadpduuuent
OpraHNYeCcKHX BEILlECTB | pacmpeneneHus. [IBrKyIas cuiia mpoiecca dKCTpakiuu. TpeboBaHus K
METOJIOM IKCTPAKIIUH pacTBOpUTENIO MPHUMEHSIEMBIH Uit dKcTpakimu. Kakue opraHudeckue
BEIleCTBA HEBO3MOXHO U3BJIeYb d3KcTpakiued. Kak mnoHu3uTH
pacTBOpHMOCTh B BOJIe DKCTparupyemoro BemiectBa. Ilocyna
NpuUMeHsieMass JUsl  OKCTpakiMu TexHHMKa TpOBEAEHHs Mpoliecca
9KCTpaKIMU. MeToibl TpenoTBpallleHuss 00pa3oBaHUS SMYJIbCUH TIpH
OKCTpaKIuu. MCTO}IBI yaajiaeHus CJI€AO0B KHUCIOThI WM MICJI0YH U3
OpraHnyeckoii (assl.
Paznen VII. XpomaTorpaduyeckne MeTOAbI pa3ieJieHusl H HIeHTH(PUKANUE XMMUYECKUX COeMHEeHU
Tema 7.1 OcHoBHBIE 3aKOHOMEPHOCTH U | OCHOBHBIE 3aKOHOMEPHOCTH U MOHATHUS XpoMarorpaguu.
TIOHSTHS xpomarorpadun. | Knaccudukarus xpomarorpadpuu.
Knaccudukarust
Xpomarorpaduu.
Tema 7.2 IIpumenenue pasnuuHBIX | AncopOunonHast Xpomarorpadus. PacnpenenurensHas Xpomarorpadus.
METO/IOB xpomarorpaduu. | MonekymnspHo-cutoBass  xpoMmartorpadus (Tenb-GUIbTparysi, Telb-
Onwucanne MIPOIIECCOB | MPOHMKAIOMIAsl, HKCKIIO3MOHHAss Xpomarorpadus). HoHooOMeHHas
Xpomatorpaduieckoro xpomatorpadus. buocnenuduueckas xpomarorpadus (aduHHas,
pazieneHus 6uoad¢punHas, XpoMarorpadusi o CPOJCTBY).
Paznen VIII. | IlnanupoBaHMe U NpoBeJeHNe CHHTE3a OPTraHUYEeCKUX cOeINHeHU I
Tema 8.1 [InanupoBanue u nposeneHue | [lnaHupoBaHne W NPOBEACHUE CHHTE3a OPTraHUYECKUX COCIUHEHMM.
CHHTE3a oprannueckux | Benenue 3amuceii B 1abopaTopHOM JKypHaJe.
COEIMHEHN
3.4.  OpraHuzaius caMOCTOATEILHOU PabOThl 00YYArOIINXCS
CamocTtosTenbHast paboTa CTyJeHTa — o0s3aTelapHas 4acTb 0Opa30BaTeIbLHOrO Ipoliecca,
HalpaBJICHHAass Ha  pa3BUTHE TOTOBHOCTH K  MNPOPECCHOHATHPHOMY U JIHYHOCTHOMY

caM000pa3oBaHMIO, Ha

npoecCHOHATBHON Kapbephl.
CamocrositenbHas paboTa 00ydaroMXcs M0 JUCUUIUIMHE OPraHU30BaHa Kak COBOKYITHOCTb
ayJUTOPHBIX W BHEAyAUTOPHBIX 3aHATUI M paboT, 0oOecneuyMBaIOUMX YCIEIIHOE OCBOCHHE
JUCLUIUIMHBL
AynutopHas caMocCTOsATeNbHAsE paboTa 00ydarolMXcs NO JUCLMILIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATHSAX II0J PYKOBOJCTBOM IIpenojaBaTels M 10 €ro 3aJaHuilo. AyAUTOpHas
camocTosiTeNIbHas paboTa 00y4aromuxcsi BXOJUT B 0011l 00bEM BpeMEHH, OTBEACHHOIO yUeOHBIM
IUIAHOM Ha ayJUTOPHYIO paboTy, U periaMeHTHPYETCs PaCIUCAHUEM YUEOHBIX 3aHATHH.
BHreaynuTtopHas camocTosiTeNnbHas paboTa 00y4aromuxcs — INlaHupyemas yueOHas, Hay4Ho-
UcclieloBaTeNbCKas, MpakThyeckas paboTa oOOydyarolmMXcCs, BBIIOJHSAEMAas BO BHEAyIUTOPHOE

BpeMd 110 3aJaHUI0O W TIIPU MCECTOAUYCCKOM PYKOBOJACTBE

IIPOEKTUPOBAHUE

JalbHEeWIero o0pa3oBaTeNbHOTO MapuipyTa |

npernogasarens, HO 0e€3 ero

HETIOCPEICTBEHHOT'0 YYaCTHS, PACITUCAHHEM y4eOHBIX 3aHITUI HE PETIIaMEHTUPYETCH.
BueayautopHas camocTosTeNbHAst paboTa 00y4aronuXxcs BKIIOYAeT B ceOs:

HOJIOTOBKY K JIEKLIUSM, IPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUAM, 3a4ETy,

U3y4eHHe yueOHBIX TOCOOuit;

U3yYEHUE TEOPETHYECKOr0 M MPAKTHUECKOro MaTepuaia IO PEKOMEH]IOBaHHBIM

HCTOYHHUKAM;

IIOATrOTOBKA K BBIIIOJTHCHUIO J'Ia60paTOpHBIX pa60T 1 OTYCTOB 110 HUM,
IIOAr0OTOBKA K HpOMe)ICYTOqHOfI aTTCCTAalluU B TCUHCHHUEC CCMECTPA,
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CamocTtosTenbHast pabota oOydaromMXCs C ydyacTHEM IpenojaBaTesis B (GopMmMe HHOMU
KOHTaKTHOW paboThl MpeaycMaTpuBaeT TPYNIOBYK U (WIM) HUHAMBUIyalIbHYIO paboTy
00y4aromuMucs U BKIIOYAET B ce0s:

— MPOBEJICHUE WHIWBUIAYAJIbHBIX M TPYIIOBBIX KOHCYIbTAlMA TIO OTAEIHHBIM
TemMam/pasjienam AUCHIUTLIHHBL;

— MIPOBE/ICHUE KOHCYIbTAIUNA TIEpe]] 3a4eTOM,;

- KOHCYJbTAlMM [0 OPraHU3allid  CAMOCTOSITENIBHOTO  W3YyUEHHUS  OTICJIbHBIX
pasnenoB/TeM, 0a30BBIX  MOHATHH  y4eOHBIX  AUCIHHUIUIKH  NPOQHIBHOTO/POACTBEHHOTO
OakanaBpuarta, kotopbie (opmupoBamu OIIK u IIK, B mensx oOecrneueHus mpeeMCTBEHHOCTH
obOpaszoBaHwUsI.

3.5. IlpumeHeHue SJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX O00pa30BATEIBHBIX
TEXHOJIOTUH

[Ipu peanu3zanuu nporpamMmbl y4eOHOHN TUCHUIUIMHBI BO3MOYKHO IPUMEHEHUE 3JIEKTP OHHOTO
00y4eHMsI U AUCTAaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTUH.

Peanu3zanus nporpaMMbl yueOHON JUCHUILIIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHus 1
JUCTAaHIIMOHHBIX 00pa30BaTEJIbHBIX TEXHOJIOTUN perIaMEeHTUPYEeTCs JeHCTBYIOMMMH JIOKAIbHBIMU
aKTaMH YHUBEPCHUTETA.

HpI/IMeHSHOTCFI CJICAYIOIHNE PAa3HOBUAHOCTU peain3allui HNporpamMmmbl ¢ HCIOJIB30BAHUCM
30 u AOT.

B snexkrtponHyro oOpas3oBaTesbHYIO Cpeay, MO HEOOXOIUMOCTH, MOTYT OBITH NEPEHECECHBI
OTJICJIbHBIC BU/IbI yYCOHOU NEATEITIHHOCTH:

HCII0JIb30BaHHe 00bem, BKJIIOYEHHE B y4eOHbIN
ucnoJb3oBanue 30 u 10T
90 u 10T yac npoiecc
CMEILIaHHOE JIEeKLUH 16 B COOTBETCTBUH c
oOyueHnne pacmrcaHuemM yueOHBIX
3aHITUN




4.
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PE3VJIBTATBI OBYYEHHUA 110 AUCHUMIVIMHE, KPUTEPUU OIHEHKH YPOBHA C®OPMHUPOBAHHOCTH
KOMIIETEHIIUI, CHCTEMA ¥ IIKAJIA OLIEHUBAHUA

4.1. CooTHeCeHHE IIaHUPYEMBIX PE3YJILTATOB 00YUYEHHUsI C YPOBHAMH C(HPOPMHUPOBAHHOCTH KOMITETEHITHHU(i).
YpoBHuU HTOroBoe KoJIM4ecTBO Onenka B IokasaTenn ypoBHst chOpMHPOBAHHOCTH
copmupoBanH 0aJ10B NATHOAIILHOM
ocrn B 100-6a/151bHOii cucreme YHHBEPC npodece
KOMIeTeHuu(- cucremMe 10 pe3yJbTaTam aILHOH( 5 5 LI e
i) 110 pe3yJbTaTam Tekymeii u -bIX) o0menpogeccuoHAIBHOM(-bIX) KOMIIETEHIIUI O¥i(-bIX)
TeKyleii u NPOMEKYTOYHO# kommere SUTRIIEE
NP OMEKYTOUHOM aTTecTANUU Huuu(-i) HIHuU(-ii)
aTTecTaluu OIIK-1;
NI-OIIK-1.5
OIIK-5
WJI-OTK-5.1
BBICOKHI OTJINYHO OO0yuaromnuiics:

- TIOKa3bIBaeT YETKHUE CUCTEMHBIC 3HAHWSA NpaBUiia TEXHUKU O€30MacHOCTH TpH
BBIIMTOJIHEHUY XUMHYECKOTO 3KCIIEPUMEHTA B J1A00PAaTOPHBIX YCIOBUSIX;

- JIEMOHCTPUPYET HABBIKM BBINOJHEHHS CTaHAAPTHBIX Olepaluii 1abopaTopHOTO
XUMHUYECKOTO J3KCIIEPUMEHTa 10 TMpeajgaraéMblM METOJUKaM TIIpH pelIeHUud
MPaKTUYECKUX 337a4;

- HCUEpNBIBAIONIE M JIOTMYECKA CTPOMHO H3JIAraer JIOTUKO-METOA0JOTHUECKUNA
WHCTPYMEHTApHH TPU BHIOOPE METOJMIOB Pa3EICHUs, OYUCTKA U WICHTH(DUKAIIUN
XUMHUYECKUX COCIUHEHMUI;

- KpUTUYECKH U CaMOCTOSTENBHO OCYIIECTBIISIET BHIOOP J1a00paTOPHON XMMUUECKOM
IIOCYZIbl, HArpeBarTejbHbIX M MEPEMELIMBAIOUIMX YCTPOMCTB I IPOBENCHUU
XUMHYECKOTO 3KCIIEPIMEHTA B JIA0OPATOPHBIX YCIOBHSIX;

- TOKAa3bIBAaCT YETKHE CUCTEMHBIE 3HAHUS M IPEIACTABICHUS O TEOPETHUECKHX
OCHOBAaXx MPOLIECCOB Pa3ACICHUE U OUUCTKA XUMUUECKUX BEILECTB IPHU ITPOBEACHUN
XHUMHYECKOT 0 3KCIIEPUMEHTA;

- JIEMOHCTPUPYET HABBIKM HAYYHO-TEOPETHUYECKOrO MOAXOAA K PELICHHUIO 33]ad
npoecCHOHANIEHONW HAMpaBJICHHOCTH M MPAaKTUYECKOTO HX HCIOJIb30BaHUS B
JTbHE e npodecCHoHATBHOMN IeITeTLHOCTH.
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MMOBBIIIIEHHBIN

XOPOIIIO

OO0yyaromnmics:

- NIOKa3bIBae€T YETKUE CUCTEMHbIE 3HAHMS IPaBWJIa TEXHUKHU O€3011aCHOCTU INpH
BBIMTOJIHEHUN XMMHUYECKOTO IKCIIEPUMEHTa B JIAOOPATOPHBIX YCIOBHUSX, IOMyCKAeT
eAMHUYHBIC HEerpyOble OMHOKY;

- I€MOHCTPUPYET HABBIKM BBINOJIHEHHS CTaHAAPTHBIX OIepanuid 1adopaTopHOTO
XUMHUYCCKOI'0 OKCIICpUMEHTAa 110 IMpeaiaracMbiM MCTOAUKaM IMIpU PCHICHUN
MPaKTHYECKUX 3a/1a4;

- HCUEpNBIBAIONIE M JIOTMYECKA CTPOMHO M3JIAraer JIOTUKO-METOA0JOTHUECKUN
WHCTPYMEHTApUi MpHU BBIOOPE METOJOB pa3lefieHus, OYUCTKH M UACHTU(PUKAIUH
XUMHUYCCKUX COCINHEHUI;

- KPUTHYECKH U CaMOCTOSTENBHO OCYILIECTBIISIET BHIOOP J1a00paTOPHON XUMUUECKOM
MOCY/bl, HArpeBaTEeNbHBIX M IEPEMEIIMBAIOIIMX YCTPOMCTB JUIsl NPOBENECHUU
XMMHUYECKOTO HKCIIEPUMEHTa B J1a0OPAaTOPHBIX YCIOBHUSX, IOMYCKAeT €IAMHHYHbBIC
HerpyOble OIMOKY;

- Ja€T pPasBCPHYTHIE U YAaCTHUYHO BEPHBIC OTBETHI Ha BOIIPOCHI O TEOPECTUYCCKUX
OCHOBaXx IPOIIECCOB pa3/IEIeHNE U OYUCTKA XUMUYECKUX BELIECTB MPH NPOBENECHUU
XUMHAYECKOT0 3KCIEPHUMEHTA;

- JIEMOHCTPHPYET HaABBIKM HAYy4HO-TEOPETHYECKOro MOAXO0/a K PELICHUIO 3aaad
npoecCHOHANIEHON HAIMpPaBICHHOCTH M TPAKTHYECKOTO HMX KCIOJIb30BaHUS B
JTATbHEHITIeH TTPO(heCCHOHAIBHOM JIeSITENIEHOCTH.
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0a30BbIH

YIOBJICTBOPHUTEIBHO

OO0yyaromnmics:

- C HETOYHOCTSMH W3Jaraer 3HAHWS W TPEACTABICHHS O TPABHJIAX TEXHUKU
0e30MacHOCTH TPU BBHIMOJHEHUH XWMHUYECKOTO HKCIEPUMEHTa B J1a0OpaTOPHBIX
YCIIOBHSIX;

- JIEMOHCTpUpPYET (hparMEeHTApHbIE HABBIKA BBIOJHECHUS CTAHIAPTHBIX OTEpariii
1a00paTOPHOTO XMMHUYECKOTO JKCIIEPUMEHTA TI0 TMpe/iaraeMbiM METOAWKaM TpH
PELICHNN PAKTUYECKHX 3a/1a4;

- HCTIBITBIBACT CEPHE3HBIC 3aTPYTHEHUSI TIPH BEIOOPE METOJIOB pa3eNieH s, OYMCTKU 1
WACHTUPHUKAINN XUMUYECKUX COEINHEHHH;

- HCTBITHIBAET CEPHE3HBIC 3aTPyMHEHHS MPH BBHIOOpE J1a00PAaTOPHON XUMHUYECKOMH
MOCYIbl, HArpeBaTeNIbHbIX W TEPEMEIIMBAIOIINX YCTPOMCTB JUIsl MPOBEACHUH
XUMHAYECKOT0 SKCIEPUMEHTA B J1a00PaTOPHBIX YCIOBUSIX;

- C HETOYHOCTSMH W3JaraeT OTBETHl Ha BOMPOCHI O TEOPETUYECKUX OCHOBAX
MPOLIECCOB pa3lefieHHe M OYMUCTKA XHMHUYECKHMX BEIIECTB IIPU NPOBEACHUHU
XUMHYECKOTO DKCIIEPHUMEHTA;

- C TPYZIOM JIEMOHCTPHPYET HaBBIKA HAYYHO-TEOPETHYECKOTO MOIX0/1a K PEIICHHIO
3a/1a4 Mpo(heCCHOHATBHON HANPABJIEHHOCTH U MPAKTHYECKOTO UX UCIOIB30BAHUS B
JanpHeiel npodeccHoHATBHON IesITETbHOCTH.

HU3KHAN

HEYIOBJIETBOPUTEIEHO

OOyyaronuiicst:

- HCTBITHIBACT CEPHE3HBIC 3aTPYTHEHUS NPU H3IOKEHWH 3HAHWH TMpPaBUJIa TEXHHKH O€30MacHOCTH TpH
BBIIIOJTHEHNU XUMHUYECKOTO IKCTIEPUMEHTA B JTA00OPATOPHBIX YCIOBHUSX;

— IEMOHCTpUpYyeT (parMeHTapHbIE HABBIKM BBIIOJIHEHHUS CTaHJAPTHHIX oOlepauuid J1abopaTOPHOTO
XUMHUYCCKOI'0 OKCIICpUMCEHTA 10 mpeaiaraCMbiM MCTOAWKAM IIPpU PEHIICHUM IMPAKTUYCCKUX 3adad,
JOOITyCKaeT TPY6BIC OIINOKHM TIpH €T0 U3JIOKCHUH Ha 3aHATUAX U B XO0O€ HpOMG)I(yTOqHOﬁ aTTeCTalluu,

— - HCTIBITHIBACT CEPbE3HBIC 3aTPYAHEHHs IPH BHIOOpE METOIOB PAa3lECHHs, OYUCTKA M MACHTU(HUKALNN
XMMHYECKUX COSAMHEHHH, HE BJIaJIe€T HEOOXO0MMBIMHU TSl STOTO HaBBIKAMM M IPHEMaMU;

- UCTIBITBIBACT CEPHE3HBIC 3aTPYIHEHHUSI IPH BBIOOpE 1a00paTOpPHON XMMUYECKOH MOCYIbl, HarpeBaTeIbHBIX
W TIepeMElIMBAIOIMX YCTPOUCTB [UIsl TMPOBEAECHHHM XHMHYECKOTO SKCIEPHUMEHTa B JIa0OpaTOpHBIX
YCIIOBHUSIX;

- HCIBITBIBAECT CEPBbE3HBIE 3aTPYAHEHUS IPU OTBETAaX Ha BOIIPOCHI O TEOPETUYECKUX OCHOBAX IIPOLIECCOB
paszieneHue U OYMCTKAa XUMUYECKHUX BELIECTB IIPH IIPOBEACHUN XMMUYECKOr0 IKCIIEPUMEHTA;

- C TpyAOM JEMOHCTPUPYET HaBBIKM HAYYHO-TEOPETHYECKOTO TMOAXO0Ja K PpEUICHHIO 33134
npo(eCCHOHAIBHONW — HANpPAaBICHHOCTH W MPAKTUYECKOTO WX  HCIONbB30BaHUS B JajbHEHIICH
po(ecCHOHAIBHON 1ESTENbHOCTH.
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OIIEHOYHBIE CPEICTBA JIJId TEKYHIETO KOHTPOJISI YCHEBAEMOCTH W ITPOMEXYTOYHOM
ATTECTAIIUM, BKIIIOYAA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOIIIUXCHA

[Tpu mpoBeeHUN KOHTPOJISI CAMOCTOSITEIbHOM pabOThl 00yUaroMUXCsl, TEKYIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTecTalluy 1Mo y4eOHOM JUCIUIUTHHE
«BBeneHne B TEXHHMKY SKCIIEPUMEHTAJIBHBIX HCCIENOBaHUI» MpoBepseTcss YpoBeHb CHOPMHUPOBAHHOCTH Yy OOyyaroUMXCs KOMIETEHIMH U
3alJIaHUPOBAHHBIX PE3yIbTaTOB OOyUEHUS MO TUCIUIUIMHE, YKa3aHHBIX B pas/ene 2 HAaCTOAIeH MPorpaMMBl.

5.1.

@OpMBI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHHMA:

Ne

®opMbI TeKy1IEro
KOHTPOJISA

IIprMepbl TUIIOBBIX 32JAHU I

1 Bonpocst K 3ammTe | KOHTpoNIbHBIE BONPOCHI K 3aluTe 1a00paTOpHBIX padoT
nabopatopHelx pabotr mo | 1. [IpuBeaute 5 0OUMX MPABIJI MOBEACHHUS B XUMUYECKO J1a00paTOPHUH.
pasneny «Texnuka | 2. YUro ciemyeT nNpeanpHHATH, €CIIH B 1a00OpaTOPUU BO3HUK OYar BO3TOPAHHs?
Oe3omacHOCTH U OCHOBHBIE | 3. UTO cleayeT mpennpuHsTh, €CIH B Ta0OpaTOpuu pa3Oriau TepMoMeTp?
mpaBuiIa paboThI B | 4. [IpuBeaure 0CHOBHBIE MPABHJIA JIMYHON THTHEHBI IPU paboTe ¢ XUMUYECKHMH COEINH CHUSMH
XUMHUYCCKOI 5. IlpaBuia TeXHUKHU O0€30MAaCHOCTH IPH PabOTE CO CTEKISHHOUN U (hapPpopoBOii MOCYI0H.
1a00paTopUm» 6. IlpaBuia paGoTHl ¢ KOHLEHTPUPOBAHHBIMH KHCIOTaMH M TBEPIABIMH IeNovyamu. [IpaBumiia mpuUTrOTOBIEHUS PAaCTBOPOB
KHUCIIOT U IIETIOYEH.
7. IpaBuiia paboOTHI ¢ AEKTPUICCKUMH IUTUTKaMu. [TepBasi moOMOIIb TIPH TOPaKEHUH IEKTPUUESCKUM TOKOM.
8. IIpaBuna paboTHI ¢ IETKOBOCIUTAMEHSTIOIIIMMUCS YKUIKOCTSIML.
9. IIpaBuia oOpaleHue CO CIMPTOBKOM.
10. IlpaBumna paboOTHI C LIETOYHBIMUA METAJIAMHU.
11. OcHOBHBIE TpaBuiia padOThI ¢ TOKCHYHBIMU COSAMHEHUSIMU. Mephbl 0€30IaCHOCTH 1 TIepBasi IOMOIIb IIPH OTPaBICHUH.
12. Kakue nefcTBHs Clie/IyeT MPEANPUHSATH IIPH TIONaIaHk! B TJ1a3a MICIOYH WM KACIOTHI?
13. HeotoxHasi HOMOIII IIPH 0YKOTaX KHCIOTAaMH U LIEIOYaMHU.
14. TlepBasi HOMOIIb IPYU TEPMUYECKHUX M XUMHUYECKUX 0KOTaX.
2 Bonpocer  k 3ammTe | KOHTpONBHBIE BONPOCHI K 3aluTe 1a00paTOpHBIX padoT

1a00paTOpHBIX paboT Mo
pasneny «Pasmenenue wu
OUHCTKa OpraHNYEeCcKuX
BEIIECTB METOJIOM
[IEPErOHKI»

. Ha paznuunm B kKakux CBOMCTBax COSAMHECHUI OCHOBAaHA NIEPErOHKa KaK METO/T pa3/ICICHUS M OYHCTKA BEIIECTB?

. Uto Takoe Temmeparypa KUIIEHHS U OT YEr0 OHA 3aBUCHUT?

. Kakoit mporiecc Ha3pIBatOT MPOCTON MEPETOHKOM?

. B kakux ciydasix mpu MmeperoHKe >KHAKOCTEH HCIOb3yeTCs XONOMIBHIK JIMOMXa, a B KaKiX — BO3IYIIHBIA XOJOIMIBHUK?
. KakoBo HazHaueHne «kumsaTiasHIKOB»? Kornma ux criemyer BHOCUTH B JKUIKOCTH?

. C xakoil ckopocThIo IpoBoauTCs neperonka? Korna ciemnyer ee 3akaH4uBaTh?

. Ilo kakuM KpUTEpHAM CYIST O CTETIEHU YUCTOTHI TIOTYUEHHOTO Ipemnapara?

. Kak meperoHsroT cMecH BEIIeCTB ¢ OJIM3KUMU TEMITEpaTypaMy KUTICHUS ?

. Uto Takoe pexrudukanusa? Yem 3TOT mporecc OTIIHIaeTCs OT TPOCTOMN MePErOHKH ?

O 01N DNk~ Wi~
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DopMBbI TEKyILLIEr0

1a00paTOPHBIX PabOT MO
pazneny «XUMUYECKIE
pEaKTUBBI ux

Ne mn IIpumepsbl THNIOBBIX 3aJaHUH
KOHTPOJIAA
10. B kakux cimyyasx NPUMEHSIOT MEPEeroHKy MpU MOHMKeHHOM MaBieHnn? Kakue koiaObl MCMONB3YIOT MPU BaKyyMHOH
neperonke? [louemy?
11. JIns 4ero WCHoib3ylOT MEPEroHKy ¢ BOJSHBIM MapoM? Kakumu cBoWCTBaMHU JTONMKHO 00NajgaTh BEIIECTBO, YTOOBI €ro
MO>KHO OBUIO MEPErOHsITh C BOASHBIM MapoM?
12. Tlouemy nepe/; HEPETOHKOM KUKOTO OPraHUYECKOTo BELIECTBa €ro Heo0XoauMo 0cBoOOMTh OT Biarn? Kak 310 MOXkHO
caenars?
13. Ha yem oCHOBaH mIpoIiecc CYIIKA OpTraHWYECKUX PAacTBOPUTENICH HEOPTaHWYECKUMHU OCyIIHTENsIMH. Kakoe cooTHoOIEHNE
MEX]ly OCYLIMTENIEM U OCYIIAOIIUM PaCTBOPOM.
14. XKunkoe oprannueckoe BemecTBo pasiaraercs Bbime 150 °C u kunut npu armochepHoM aasienuu npu 174 °C. Kakoit
BUJI IEPETOHKU HY>KHO BBIOPATh AJISl €10 OYUCTKHU?
3 Bormpocet K 3ammre | KoHTponbHBIE BOIIPOCH! K 3aIlUTe 1a00PaTOPHBIX PaboT
nabopaTopHbelx pabot 1o | 1. Pa3nuume B KaknxX CBOMCTBAX TBEPbIX BEILIECTB JIEKUT B OCHOBE MEPEKPHCTAIUTM3ALNH KaK METOa OUYUCTKU?
pazneny «PasmeneHue u | 2. Ha ueM 0cHOBaH METOJ IEPEKPHUCTAIUIN3ALUY.
OUHCTKa OpraHn4ecKkux | 3. YKaxxuTe OCHOBHBIE TPEOOBAHMS, PEIBIBISEMbIE K PACTBOPUTEIIO MPH NEPEKPUCTATUTU3ALNH M KaK ero o10upaoT?
BEIIECTB MeTonoM | 4. Kakue cTamuu BKIIIOYAeT Mpolecce nepekpucrammsanuu? Ha kakoll U3 HUX pa3lesIsaroTcs IPUMECH U OCHOBHO€ BEHIECTBO?
[IEPEKPUCTATH3ALIN 5. Kak ocymecTBUTh MpOIECC KPHUCTAIM3ALMH, €CIIM: a) OCHOBHOE BEHIECTBO PAacTBOpPSETCS JIydlle, YeM MHpuMecH; 0)
OCHOBHOE BEIIIECTBO PACTBOPSIETCS XYKE, UEM IIPUMECH.
6. Kakas nmocyaa ucnosip3yercs 1isi IpOBeICHNS IePEKPU CTAIUTU3AIN ?
7.1louemMy criupThI Majlo IPUTOAHBI AJ15 IEPEKPUCTAIN3ALNUN KapOOHOBBIX KUCIOT?
8. Kak 04rCTHTH BELIECTBO OT OKPAIIEHHBIX MPUMECEH.
9. Kak BBICYIIMBaIOT KPUCTAIUIBI IOCIIE IEPEKPUCTATUTU3AMN?
10. Ilo kakoMy KpUTEpUIO MOXKHO OLIEHUThH CTEIIEHb YHCTOTHI IIOJIy4€HHOI'O BellecTBa?
4 Bormpocet K 3ammTe | KOHTpoONbHBIE BOIPOCHI K 3aUIdTe 1a00paTOpHBIX padoT
nabopaTopHblX pabor 1o | 1. YTo Takoe BO3roHKa, Ha YeM OHAa OCHOBAHA.
pasneny «Oumctka | 2. UTO MPOMCXOIUT MPH BO3TOHKE.
opranuueckux  BeulecTB | 3. Kakue BemecTsa oBepraroTcsi BO3TOHKE.
METOJOM cyOmumanuu | 4. Kakas TemnepaTypa Ha3bIBae€TCsl TEMIIEPATYPOIl BO3TOHKYU U KaK €€ MOXKHO PEryJIHpoBarh?
(BO3rOHKH)» 5. Kak Hy»HO HarpeBaTh BEIIECTBO P BO3TOHKE, YTOOBI N30€KaTh 3HAUNTENbHBIX TTOTEPb.
6. Croco0 yBenu4eHus: CKOpocTd cyonumarmn?
7. B ueM npenmyniecTBa BO3TOHKU KaK METOJd OUUCTKHU IepeN epeKpUcTaLIn3anueii?
5 Bonpocsl K zamure | KoHTponbHBIE BOIPOCH! K 3aIliTe Ja00PaTOPHBIX PaboT

1. YTto Takoe IUIOTHOCTH BemecTBa?
2. Kak onpenensiroT INIOTHOCTh JKUIKUX BEIISCTB?
3. Kak mIoTHOCTh KHIKUX BEIIECTB 3aBHCUT OT TEMIIEPATYPhI?
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Ne it

DopMBbI TEKyILLIEr0
KOHTPOJIAA

IIpumepsbl THNIOBBIX 3aJaHUH

YUCTOTBD>

knaccudukanys u crenenb | 4. Kakoit oovem Boasl 1 H2SO4 (0 = 90%; p = 1,8144 1/mi) HeoOxoauMo cMemnarh 4To0bl mpuroToButh 30 r 45%-HOTO

pactBopa H2S504

5. PaccunTaiite, CKOIBKO HYHO B3sITh BoAbl U TBepJio KOH, utoOsr mpurotoButs 50 M 25,36 %-Horo pactBopa KOH p =
1,240 r/mmn.

6. OnpenenuTh MacCOBYIO JIOJII0 a30THOHM KMCIOTHI B 10 MOJIIPHOM €€ pacTBOpe, INIOTHOCTh KoToporo 1,30 r/mi.

5.2. Kpurepuwu, mKasnbl OIEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HanmenoBanne K81
OLICHOYHOI'0
cpeAcTBa OLIeHMBAHMSA
P Kpurtepun onennBanus
(KOHTPOJILHO-
TG IIsaTnéanibHas
CHCTEMa
MepOoNpPHUATHA)
Bompocs! K 3aiiuTe PaboTa BeImonHeHa MONHOCTHIO0. HeT ommbok B TOTHYECKUX pacCy KIeHusx. Bo3MOXHO HalIU4Me OAHOW HETOYHOCTH 5
11abOPaTOPHBIX WM ONMCKY, HE SIBJISIOIIMECS CICICTBUEM HE3HAHMS WM HEMOHUMaHuUs yueOHoro MaTeprana. OOyJaronmiics mokasas
pabor TTOJTHBIA 00BEM 3HaHWI, YMEHUI B OCBOCHHHU NIPOIICHHBIX TEM M MPUMEHEHNE MX Ha MMPAKTHKE.

PaboTa BBIMONTHEHA MOTHOCTHIO, HO 00OCHOBAHUH NIAroB pEIIeHHUs HEeJIOCTaTOuHO. JlonymieHa oiHa omuOKa Wil J1Ba- 4
TpH HEJIOYETA.

w

Jomymiens! 6oee 01HOM OmMOKH Mr 00JIee ABYX-TPEX HEJTOUETOB.

PaboTa BEITOTHEHA HE MTOTHOCTHIO. J{OMTyTIeHsI TpyOble OIIHOKH. 2

Pa0ora He BBINOJIHEHA.

5.3. IIpomexyTtouHas arrecrauus:

®opma
MPOMEKYTO THnoBbIe KOHTPOJIbHBIE 3aJaHUS U UHBIE MATEPHAJIbI
YHOM JJIS IPOBeleHUs] ITPOMEKYTOYHOM aTTeCTALMN:
aTrecTaluu
BapuanT 1
OK3aMeH B 1 Kakue gelicTBus cliefyeT NpeAlPUHATH TPU NOMAJAHUH B Ii1a3a MIEI0YU WM KUCIOTHI?
YCTHOH 2 Ha d4eM OCHOBaH IIpOLIECC CYIIKM OPTAaHWYECKUX PACTBOPUTENEH HEOPTaHMYECKHMMH OCYHIIMTEIsIMUA. Kakoe COOTHOILIEHHE MEeXIy
opme mo OCYIIHUTEIEM U OCYIIAFOIUM PACTBOPOM.
Oneram 3 Uro Ha3BIBAIOT TEMIEPATypOi KUIEHUS BELIECTBA, KAK OHA MOKET OBITh MOHMKeHa? Kakre BUIIbI TepEeroHKH MPUMEHSIOT B 3aBUCHMOCTH OT
CBOMCTB pa3felIieMbIX BEIECTB.
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Ha gem ocHOBaH MeToa niepekpucTamiuzanuy. Kak onpenenstor Temneparypy I1aBJIeH!s] OPraHUueCKUX CyIb(HOKUCIOT?
Ha yem ocHoBaH MeTox 3kcTpakuuu? Kak yfanuTh ciaeapl KUCIOTHI WITH MIENIOYH U3 OPTaHMYeCcKOH (a3bl.
Ha yem ocHoBaHO paszmencHue BemiecTB MetogoMm [2KX? Kak mocrpoena Omok-cxema rasoBoro xpomarorpada? KakoBel obnactu
MpUMEHEHUs 1 HerocTaTKu MeToa [ KX?
Cxoubko HyxkHO B3aTh CaClz v Bozsl, 4T0OBI IpUroToBUTE 75 M1 16%-Hor0 pactBopa p = 1,139 r/m.
CKOJIBKO HY’KHO J100aBUTH BOIBI K 55 M1 36%-Horo pactBopa KOH p = 1,358 1/mui1, 4T00BI MOy4nTh 25%-HBII pacTBOD.
[Ipu ananm3e cMecu aHTHOMOTHKOB METOJIOM TOHKOCTIOWHOW XpoMarorpaduu Ha XpoMaTorpaMme ObIJI0 0OHAPYIKEHO TMATHO, PACCTOSIHUE OT
LEHTpa KOTOPOTo /10 JIUHUM CTapTa cocTaBuio 15.5 MM, anmuHa npoOera ¢ponra smtoenta 150 mm. KakoMy 13 npuBeIeHHBIX aHTHOMOTHKOB
COOTBETCTBYET 3TO IATHO (JaHbl BETMYUHBI (JaKTOPOB YAEPKUBAHUS BELIECTB B JAHHOW cUCTeMe XpomarorpadupoBanus)?
A. 6-amuHOnennIuIanoBas kuciiora Rf=0.26 B. ®enokcunennmmng Rf = 0.10
C. JIuakozamug Rf = 0.35 D. Xnopamdenukon Rf=0.78
[Ipu ananuze cMecu aHTHOMOTUKOB PsAJa MEHUIWUIMHA ¢ TPUMEHEHHEM METOAMKH TOHKOCIOWHON XpoMarorpaduu ¢ TpeMsi BEIECTBAMU —
CBHJETEISIMH Ha TIPOSBICHHOW XpomaTorpaMme ObIJIO OOHapyKeHO BCero BoceMb IsiTeH. CKONbKO aHTUOMOTHKOB HAaXOIWUTCS B
HccleryeMoit cMecu?
A.5 b.4 C.3 D.8

BapuanT 2
[TepBast HOMOIIb TPH TEPMUYECKUX U XUMHUYECKHX OKOTaAX.
B kakux ciydas UCIoNb3YIOT BOJSHEIE, IECYaHbIe M MeTaJutnieckue (criasa Byaa) 6anu?
Ha 4yem ocHOBaHO pa3ieneHue cMecH MyTeM MeperoHku. Kakue BUabI MEperoHKd MPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB pa3/elisieMbIX
BEIIIECTB.
Ha gem ocHOBaH MeTo 1 IepekpucTau3amy. Kak onpenenstor KoJuuecTBO PaCTBOPUTEINS HEOOXO0IMMOE JUISI IEPEKPUCTATLTU3AINHN ?
Ha uem ocHoBan mMeton 3kctpakunu? KakuM TpeOoBaHMSM JOTKEH yIOBIETBOPATH PACTBOPUTEN b, IPUMEHSIEMBIN JUTSL SKCTPAKIUHU?
Ha gem ocHoBaHO xpomarorpadudeckoe pasJliesieHHe BElecTB B clydae HMOHOOOMEHHOW xpomarorpadmu. [Ins pemieHue Kakux 3aaad
MpUMEHSIETCs IaHHBIA MeTo1 Xpomarorpaduu?
Ckoubko HykHO B35Tb NaOH 1 Bosibl, uT00BI TprroToBUTE 60 M1 26%-HOTO pacTBOpa p = 1,285 r/™mMi
CKOJIBKO HYHO JJ00aBUTh BofbI K 50 M1 56%-Horo pactBopa HNO3z p = 1,351 r/mi1, uto6sl ioyunth 35%-Hbli pacTBOp.
[Ipu aHanmm3e cMecH JUMUIOB METOAOM TOHKOCIOWHOW XpoMmaTtorpaduu Ha Xxpomarorpamme ObUIO OOHapy»KEHO MATHO, PAacCTOSHHE OT
[EHTpa KOTOPOTO JI0 JIMHWK CTapTa COCTaBWIO 85MM, JummHa mpodera ¢ponTa amroeHta 200 MM. Kakomy W3 NMpUBENEHHBIX JIAHJIOB
COOTBETCTBYET 3TO ISTHO (IaHBI BETMYMHBI (PAKTOPOB yEPKMUBAHKS BELIECTB B JAHHON cHCTeMe XpomarorpadupoBanus)?
A. pochatngmnxonun (mequrud) Rf=0.15  B. tpucreapounriuuepun Rf = 0.65
C. nepamug Rf = 0.43 D. tpunanemurounriuiepud Rf=0.77
[Ipu ananuze cMecu aHTHOMOTHKOB Psifia IEHULIWIINHA C IPUMEHEHUEM METOJIUKH TOHKOCTIOHHON XpoMarorpaguu ¢ TpeMs BEIIeCTBAMU —
CBHJIETEJISIMA Ha TPOSIBICHHON XpoMaTorpaMMe ObLI0 0OHAapy»KEHO BCETO ceMb IsATeH. CKOJIBKO aHTHOMOTHKOB HAXOJHTCS B UCCIEAYeMON

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

Bapwmanrt 3
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[IpaBuia paboThI C KOHIIEHTPUPOBAHHBIMU KHCIOTAMHU M TBEPBIMH H1eno4aMu. [IpaBuia mpuroToBieHns: pacTBOPOB KUCIIOT U MIETOYEH.
O0o3HaueHne, KBATU(UKAIWS, TIPOIIEHTHOE COEpKaHHe OCHOBHOI'O XMMHYECKOTO BENIECTBA, I[BET MAPKUPOBOYHOH IOJIOCH XMMUYECKHX
peaktuBoB B coorBetrcTBUU ¢ 'OCT 13867-68

Chopmynupyiite TiepBblii W BTOpoi 3akoH |'nOOca-KonoBanoBa. YTo mpoucxoiuT B mpoliecce NeperoHku. Kakue BUIBI MEPEeroHKU
MIPUMEHSIOT B 3aBUCHMOCTH OT CBOWMCTB Pa3/IeisieMbIX BEIIECTB.

Ha gem ocHOBaH MeTo niepekpucTau3amy. Kak monouparor pacTBOPUTEND JUTsl IepEeKpUCTAIUTH3AIIH ?

Ha uyem ocHoBaH MeTox skctpakiuu? Kak MOXHO pacno3HaTh BOIHBIN M opraHuveckuil cnoit? Kak pekomeHyeTcsl BUIMBATh BOIHBIN
pacTBOp U3 JIENUTENHHON BOPOHKH U KaK — OPraHUYeCKuii?

Ha dgem ocHoBaHO paszmenenue BemrecTB MetomoMm BOXKX? Kak mocrpoena Omok-cxema >kuakocTHOTO Xpomartorpada? Kakosel obmactu
npumeHennss BOXX?

Ckonpko Hy>kHO B35Th KBTI 11 Bozbl, uto6b1 mpurotoButs 100 Mt 28%-Horo pactBopa p = 1,238 r/mn

CKoJIbKO HYKHO 100aBUTh BOJIbI K 40 M1 40%-Horo pactBopa NaOH p = 1,437 r/mi1, uToObl oayduTh 15%-HbIiA pacTBOp.

[Tpu anam3e cMecr aHTHOUOTHUKOB METOJIOM TOHKOCIIOWHOW Xpomarorpaduu Ha XxpoMaTorpaMme ObII0 00HAPYIKEHO IISITHO, PACCTOSIHUE OT
LIEHTpa KOTOPOTo JI0 JIMHUK cTapTa cocTaBmio 18.5 MM, muna npodera ¢ponra smoenta 150 mm. Kakomy W3 npuBeneHHBIX aHTUOMOTHKOB
COOTBETCTBYET 3TO IISTHO (JIaHBI BETHYHHBI (PAKTOPOB yAEPKUBAHH BELIECTB B JAHHON CHCTEME XpoMarorpadupoBaHus)?

A. ®enokcunennnia Rf=0.12  B. Jluako3amug Rf = 0.35

C. Xnopampenukon Rf=0.78  D. 6-amuHoneHummuianoBas kuciiora Rf = 0.26

[Tpu ananuze cMecu aHTUOMOTHKOB Psijia ICHUIWIUIMHA C MPUMEHEHUEM METOJIUKH TOHKOCIOHHO# XpomMatorpaduu ¢ TpeMs BelIeCTBAMH —
CBUJICTEIISIMH Ha MPOSIBICHHON XpoMaTorpaMMe ObLIO OOHApYXeHO BCero ceMb MsaTeH. CKONbKO aHTUOMOTHUKOB HAXOAUTCS B UCCIIETy MO
cMmecH?

A 4 B.5 C.8 D.3

5.1. Kpurtepuu, nikasabl OIICHUBAaHUS IPOMEKYTOYHON aTTECTAllMM Y4eOHON AUCHUITITMHBL:

dopma

IPOMEKYTOYHOM

ATTeCTAIlMH

IIxaasl onleHUBAHUA

HaumenoBanue
OIIEHOYHOT O
cpeAcTBa

KpuTtepun onennBanus

IIaTnoaanbLHaAs cucTeMa

DK3aMeH: YCTHBII OTIPOC | IEMOHCTpUpPYeT 0a30Bble 3HAHWS AWCIMIUIMHBL, BJIaJeeT HEOOXOIMMBIMH YMEHHSAMH W HaBBIKAMU TPH

OOyuaromuiicss 3HaeT OCHOBHBIC ONPEICIICHUsS, IIOCICIOBATEIICH B U3JIOKEHUM MaTrepuana, 3a4TEHO

BBIITOJJHCHHU U MPAKTUYICCKUX 3aI[aHHﬁ.

OOydaronuiicss He 3HACT OCHOBHBIX OIPEIeNICHUH, HerocieNoBaTelieH M COWBYMB B W3JI0KECHUU HE 3a4TEHO
Marepuana, He 00J1afaeT ONpe/IeIICHHOW CUCTEMOW 3HAHWM 1O JUCIMILIMHE, HE B IIOJHOW MEpe BajaeeT
HE00XO0IMMBIMY YMEHVSIMU M HABBIKAMU NPH BHITOJHEHU U NMPAKTUYESCKUX 33 [aHUM.
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5.1. Cucrema OLICHUBaHMs PE3YyJIbTATOB TEKYIIETO KOHTPOJISI U POMEXYTOUYHON
aTTECTallNH.

OneHka o JUCIUIUIMHE BBICTABIsE€TCS 00ydaroImeMycs ¢ yuéTOM pe3ysIbTaTOB TEKYyIIeH U
MIPOMEKYTOYHOU aTTECTALUU.

®opmMa KOHTPOJIA 100-6aniabHas cucTemMa IIaTuda IbHas cucTeMa
Texymui KOHTPOIb:
- OIpoC 3a4TEHO/HE 3aYTEHO
Hroro 3a qucuuIumHy 9K3aMeH OTJINYHO
XOpOIIO
YIOBJIETBOPUTEIBHO
HEYIOBJICTBOPHTEILHO

6. OBPA30OBATEJIBHBIE TEXHOJIOT A

Peanusanuss mporpamMmbl TpeoyCMaTpUBAeT HCIIOJIB30BaHHE B TMpolecce OOydeHUs
CJIEIYIONMX 00pa30BaTEIbHBIX TEXHOIOTHIA:

- npoOJieMHast JIEKIIHS;

- IPYINIOBBIC ¥ WHAUBHYTbHbIC TUCKYCCHH,

- MpeTo/IaBaHue TUCIUTUIMHBI HA OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIICIOBAHUN

- MOUCK 1 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BaHUEM ceTH MHTepHeT;

- JTVCTaHIIMOHHBIE 00pa30BaTeNbHBIC TEXHOIOTHH;

- MCIIOJIb30BaHNE HA JICKIIMOHHBIX 3aHATHSIX BUICOMATEPHATIOB U HATIISATHBIX TOCOOUH

7. ITPAKTHYECKASA ITIOATI'OTOBKA

[IpakTryeckas HOArOTOBKA B paMKax y4eOHOM ITUCHUIUIMHBI peaTu3yeTcs IpU MPOBEICHUH,
nabopaTopHbeIX paloT, MNpeaycCMaTPUBAIOLMIMX ydacTHE OOy4yarolUXCid B BBIIIOJIHEHUU
OTAEJIBHBIX AIEMEHTOB paboT, CBSI3aHHBIX ¢ Oyaymiel npodeccuoHanbHOM AeATEIBHOCTHIO.

8. OPI'AHM3ALIMA OBPA3OBATEJIBHOI'O IPOHECCA JidA JiUIL C
OI'’PAHUYEHHBIMH BO3MOXHOCTAMMU 310POBbA

HpI/I O6y‘ICHI/II/I Jun, € OrpaHMYCHHBIMHA  BO3MOJKHOCTAMU 3J0POBbA MW HWHBAJIWIO0B
HCIIONB3YIOTCS MOJXO/bI, CIIOCOOCTBYIOIINE CO3/IaHMI0 0e30apbepHOil 00pa30BaTEIBLHOU CPEIIbI:
TEXHOJIOTUU I[I/I(b(l)epeHHI/IaL[I/II/I U WHAUBUAYAJIBHOTI'O O6yquI/I$I, MPUMCHCHHUE COOTBCTCTBYIOIIHX
METOAMK 10 paboTe C WHBAJIMJAMH, HCIIOJIb30BAHHE CPEJCTB JTUCTAHIIMOHHOTO OOIIEHUS,
INpOBCACHHUEC OOIOJHUTCIBbHBIX HHAWBHUAYAJIbHBIX KOHCYJ'ILTaL[I/II\/JI 10 M3y4YaCMbIM TCOPCTHYCCKUM
BOIIPOCAM M TMPAKTUUYECKUM 3aHSTHSAM, OKa3aHUE IMOMOIIM NPHU TMOJTOTOBKE K IMPOMEXYTOUHOU
aTTeCTallUH.

[Ipn HeobxoaumocTH paboyasi mporpamma JUCHUIUITMHBI MOXET OBITh aJanTHpOBaHa s
oOecrieyeHHst 00pa30BaTEIBLHOTO MPOIIECcCa JIUIAM ¢ OTPAHHYCHHBIMU BO3MOXHOCTSMU 3/I0POBBS, B
TOM YHUCJIC JIs1 JUCTAHIIUOHHOT O 06yquI/1$[.
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Y4eOHble ¥ KOHTPOJIbHO-U3MEPUTENIbHBIE MaTepHalbl MPEACTaBIAOTCS B  (opMax,
JOCTYIHBIX JUISl U3YYEHUS CTyAEHTaMU C 0COOBIMU 00pa30BaTeIbHBIMU NOTPEOHOCTSIMH C YYETOM
HO30JIOTMYECKUX Py HHBAJIN/IOB!

JUis MOATOTOBKM K OTBETY HA IMPAKTUYECKOM 3aHATHH, CTYAEHTaM C OrPaHHMYCHHBIMH
BO3MOJKHOCTSIMH 3/10pPOBBSI CpEJHEE BpeMsl YBEJIIMUMBAETCS 110 CPABHEHHUIO CO CPEJHUM BPEMEHEM
MOJIFOTOBKH OOBIYHOT'O CTY/ACHTA.

JIist CTYJIEHTOB C WHBAJUAHOCTHIO WMJIM C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 30POBbS
¢bopMa mpoOBeNEHUS TEKylleW W TMPOMEXKYTOYHOM aTTeCTallud YCTAHABIMBAETCS C Y4YeTOM
WHIUBUAYATbHBIX TICUXO(PHU3NUYECKUX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B OPME TECTUPOBAHUS U T.II.).

[IpomerxyTouHas aTrecTalys MO JUCLUIUIMHE MOXET MPOBOAMUTHCSA B HECKOJBKO ITAllOB B
¢dopme pyOEKHOTO KOHTPOJIS IO 3aBEPIICHUIO H3YyYEHHUS OTICNBHBIX TeM AUCHUIUIMHBL [lpn
HEO0OXOIMMOCTH CTYACHTY IMPEAOCTaBISAETCS AOMOJHUTEIBHOE BpeMs NI MOJTOTOBKM OTBETa Ha
3ayeTe WK 3K3aMEeHe.

JUis ocCylIecTBICHUs MPOLEAyp TEKyIero KOHTPOJS YCHEBAeMOCTH M IMPOMEXYTOUYHOMH
aTTecTaluy OO0yYarolMXcs CO3JAl0TCs, HPU HEOOXOIMMOCTH, (OHIBI OLEHOYHBIX CpEACTB,
aJaNTHPOBAHHbIE JIS JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 37J0POBbS U NO3BOJISIIOIINE OLICHUTD
JOCTHKEHUE MMM 3allJJaHUPOBAaHHBIX B OCHOBHOM 00pa30BaTeIbHOM NporpaMMme pe3yibTaToB
o0yueHUs: U ypoBeHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJICHHBIX B 00pa30BaTENIbHOM
porpaMme.

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUAIIJINHBI

XapakTepucTuka MaTepHUabHO-TEXHUYECKOTO 00ECTICUeHHS! NUCIUIUITMHBI COCTABIISIETCS B
cootBercTBUM ¢ TpeboBanusmu GI'OC BO.

MaTepI/IaHBHO-TeXHI/I‘ICCKOG obecneyenne JAUCHUILIUMHBI IIPpH 06y‘-I€HI/II/I C HUCIIOJIB30BaAHUECM
TpaAUuIIUOHHBIX TEXHOJIOTHI O6y’~IeHI/I$I.

19071, r. MockBa, MaJbiii Kanysxckuii nepeyJiok, 1oM 2, crpoerue 5, aya. 5206, 5204

Ne 1 HaUMeHOBaHHE YUeOHBIX

ayauTOpHii, JabopaTopuii, OcHaleHHOCTh Y4eOHbIX ayAuTOPHii, 1adopaTopuii,
MacCTepCKUX, MoOMeleHuit MacCTepCKUX, MOMeIeHHil MpexHa3HAYeHHBIX 1151
NpeIHAa3HAYEHHBIX /IS NPaKTHYeCKOii MOATOTOBKH

NPAKTHYeCKOii MOATOTOBKH
- yueOHas ayuropusNe 5206 mis KOMIDIEKT yaeOHO! MebenH,
MPOBEACHUS 3aHATHIH CEMHUHAPCKOT0 TEXHUYECKHEe  CpeACTBa  OOydeHus,  Ciykamme s
THIIA, TPYNTIOBBIX ¥ WHIHBUTY JTbHBIX npeACTaBiICHUs yueOHoH WH(opMarmu OONBIION ayIUTOPHU:
KOHCYJIbTAIM, TEKyILEro KOHTPOIS U HOYTOYK; TPOEKTOP, SKpaH
MTPOMEIKY TOYHOM aTTeCTalluH Kommprorep B KOMIUIEKTE C BBIXOJIOM B MIHTEpHET
- yuebHas aymutopus Ne5204 - | Xumwudeckue Jiabopatopur Kadenpbl OpraHWYeCKOW XHMUH,

naGopaTopI/m IJIs1 IPOBCACHU A 3aHATUI 060p}II[0BaHHI>Ie BBITSDKHOM BCHTI/IJ'UIIII/ICI\/II, J'Ia60paT0pHI>IMI/I
CEMHHAPCKOro Tula, TIPYIIOBBIX H | CTOJAaMH C 10IBE€AEHHBIM BOJIOIIPOBOJAOM M PO3CTKaMHU

WHIWBUY ATbHBIX KOHCYJIbTallUK, | anekTponuTanus. JlabopaTopHsie cTeHbI, HA0Op CTEKISHHOM
TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOH | 1abopaTOpHO TOCYAbl, HAO0OpP PEAKTHBOB Ui IPOBEICHUS
aTTeCTallux SKCTIEPUMEHTANBHBIX paboT. ObopymoBaHWe: HarpeBaTeIbHBIC

npuOoOpsl (KOJOOHArpeBaTen, IEKTPOIUIMTKHI ), MEXaHHUECKHIe
MEIIATKM, TOMOI€HE3aTOphbl, HWCHApUTENb POTAUHOHHBIN P-
12M, wucmapurens HBO, wemanku BEPXHETPUBOIHBIE,
TOMOTEHE3aTOpHI, puodop pedpaxromerp MPO,
cnektpodoromerp Perkin Elmer, cnektpodoromerp Criekopn
M-40, cnekrpoporomerp CD-26, ycraHoBka Y3VY-025,
xpomarorpad «Xpom-5», xpomarorpad «Kpucramiomrokc-
4000», xupkoctHoW  xpomarorpad «Gilson»  BBICOKOrO




19

nasneHus, mpudop Datacolor, mukpockon Mukmen-100-1, PMC
pH-metpusi, mnpubGop [UIs  OmpeneNeHHs  TeMIEpaTyphl
IJIaBJeHUs, yabTpoduoseroBas gamna VL-6LC, crepunmzatop
mcy, VS 1ENING] MAarHUTHBIE c IIOJIOTPEBOM,
KOJI0OHArpeBaTes.

- IOMEIIEHHUE I CAMOCTOSTENBHOM
paboThI

Kommnbrorep B KOMIUTIEKTE € BbIX0OM B IHTEpHET

MartepuaibHO-TeXHHUECKOe obecredeHne ydeOHOW MAUCHUIUIMHBI TMpH  OOYYeHHH C
HCIIOJIB30BaHUEM 3JIEKTPOHHOTO OOYUEHHS U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH .

Heo0xoanmoe o6opyioBanue ITapamerpsl TexHuueckue TpedOBaHUS
[lepconanshbiii kommnbeioTep/ | Beb-Opaysep Bepcus nporpamMmmHOTo 06ecrieueHus: He HIKe:
HOYTOYK/TUTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAunpexc.bpayszep 19.3
MUKpPO]OH, OnepannonHas cucteMa | Bepcust nporpaMMHOTO 00ecrieueHusT He HIKE:
JIUHAMHUKH, Windows 7, macOS 10.12 «Sierra», Linux
JIOCTYTI B ceTh MIHTEpHET Beb-kamepa 640x480, 15 xagpos/c

Muxkpodon 000

JlnHAMUKH (KOJIOHKH WM | JTF00BIe

HAYIITHUKH)

Cerb (MHTEpHET) [MocrosiHHAs ckopocTh He MeHee 192 kbut/c

TexHnonorunueckoe oOecredeHne peanu3aly TPOrPaMMBI/MOAYJS OCYIIECTBISETCS C

UCIIOJIb30BAHUEM  3JIEMEHTOB
YHUBEPCHUTETA.

ANEKTPOHHOH  MH(POPMAIIMOHHO-00pa30BaTCIIbHOM  CPEIbI
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10.  YYEBHO-METOJMWYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOUN JUCLUILJIAHBI

Bun m3nanns Anpec caiita 9bC KoinuecTBo
Ne (y4eOHMK, T'ox HWJIH 3JIEKTPOHHOIO pecypca IK3EMILISIPOB B
n/m AT IO GRS TR YII, MII n 12 EEMEITEEIED H3IaAHUS (3anonnsemcs 01 u30aHull 6 oudamoTexe
ap.) 971eKMpOHHOM 8UOe) YHuBepcurera
10.1 OcHoBHas nHUTEpaTypa, B TOM YHCIE MIEKTPOHHBIE U3IaHUS
1 3akyckun C.I'., OCHOBBI PKCTIEpUMEHTA YuebHoe M.: MI'VIT 2012 15
Kpaxuna H.b., nocobue
Mouceena JL.B.,
Peruu AT
2 | Hoxapckuit A.®., | [I[paktukyM 1O OpraHMYecKOu Y4eOHuK Pocros-na-Jlony 2009 https://znanium.com/catalog/prod -
I'yneBckas  A.B., | xumun U3znarenscreo IOOY uct/556021
610 0.B,,
Ozepsckmii B.A.
10.2 JlomomHUTENBHAS TUTEPATYPa, B TOM YHCIE IEKTPOHHBIC W3TaHuUs
1 Crenun B.J1. Texnuka nabopaTopHOTO VYuebHoe M.: Xumus 1999 10
SKCIEPUMEHTA B XUMHUH nocobue
2 Mapn JIx., Tochu | [IpakTukym 1O OpraHryYecKon YyeOHoe M. Xutmitst 1993 5
W., Poynu A. XUMHH nocodue
3 -
10.3 Meroauueckre MaTepHalibl (YKa3aHus, PEKOMEHJIAIMY 10 OCBOSHHIO JUCITUILTUHEI aBTopoB PI'Y mMm. A. H. Kockirnaa)
1 Kysnenos JI.H. VYuebHoe mocobue «Bpenenne B YyeOHoe M.: PTY um. A. H. 2022 JlokanbHast ceTh yHUBEpCHTETA 15
Kapasaesa E.b. TEXHUKY XUMHYECKOTO rmocooue Kocbirnna
DKCHepUMEHTA. Koncnexr
JICKITHID
2 Kysnemnos JI.H. VueGHoe mocoue «Baeerie B YyebHoe M.: PTY um. A. H. 2022 JlokanbHas ceTh YHUBEPCHTETA 15
Kapasaesa E.b. rocooue Kocsirnna
TEXHUKY XHUMHUYECKOTO
skcniepuMenTa. JlaboparopHsrit

MIPaKTUKYM»
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11. HHOPOPMAINMUOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

11.1 Pecypchl 371ekTpoHHOW OMOIMOTEKH, HMH(DOPMALMOHHO-CIIPABOYHBIE CHCTEMBI H
npodeccruoHanbHbIe Oa3bl IAHHBIX .

Hngpopmayus 06 ucnonvsyemvix pecypcax cocmagusiemcs 8 coomeemcemeuu ¢ Ilpunoscenuem 3 K
OIlOIl BO.

Ne i | DnexTpoHHBIE yueOHbIE U3aHMsL, JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI

1. 9BC «Jlanby http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-u3aaTeabCcKoro entpa «Mudpa-My» http://znanium.com/
3 Onekrponnsie nzaanus «PI'Y um. A.H. Koceirnna» Ha miarpopme I5C «Znanium.comy

http://znanium.com/

[TpodeccronanbHble 6a3bl JaHHBIX, UH()OPMALIMOHHBIE CIPABOYHBIE CUCTEMBI

1. MexnyHapoaHas yHHBepcanbHas pedeparuBHas ©Oaza panHeix Web of Science
http://webofknowledge.com/
2. MexnyHapoaHas ~ yHHBepcaibHas — pedeparuBHas ~ 0aza  JaHHBIX Scopus

https://www.scopus.com

baza manueix Organic Syntheses: http://www.orgsyn.org/

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

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

o0 MW

BioMed Central http://www.biomedcentral.com

Ilepeuenv ucnonv3yemozo npocpammHo2o obecneueHusi ¢ pPeKeUIUmMamu NoOMEEPHCOAIOUUX
O00KYyMenmos cocmaegnsiemcsi 6 coomsememauu ¢ Ipunoocenuem Ne 2 k OIIOIT BO.

Nenmn | HammeHoBaHue JHUIEH3HOHHOTO PexkBH3HMTHI NOATBEPKAAKIETO
NMPOrpaMMHOI0 obecneyeHust JOKYMEHTA
1. Windows 10 Pro, MS Office 2019 koHTpakT Ne  18-DA-44-19 or
20.05.2019
2. CoreIDRAW Graphics Suite 2018 koHTpakT Ne  18-DA-44-19 or
20.05.2019

3. Adobe Creative Cloud 2018 all Apps | koutpakr Ne  18-DA-44-19 ot
(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 VYUYETA OBHOBJIIEHAM PABOYEH IIPOTPAMMbBI YYEBHOM
JUCHUIIVIMHBI/MOLY JISA

B paGouyro nporpammy yueOHOW JUCITUILUTMHBI/MOYJISI BHECCHBI H3MEHCHHA/OOHOBIICHUS U
YTBEPIKICHBI HA 3acelaHnu KadeIphl:

Ne roa XapakTep M3MeHeHHi/00HOBIeHUH HOMep MPOTOKOJIAa
O00HOBJICHHSA € YKa3aHHeM pa3jena U 1aTa 3aceJaHus
PIL Kadeapsbl
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