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1.  OBIIME CBEJAEHMS

YdeOHas nucnuIuinHa « BBeieHre B TEXHUKY SKCIIEPUMEHTAIBHBIX HCCIICAOBAHNN H3Y4YaeTCs B IIEPBOM
cemecTpe.
Kypcosas pabora/KypcoBoii mpoekT —He npeayCcMOTPEH

1.1. ®opma npoMeKyTOYHON aTTECTALlMH: SK3aMEeH
1.2. Mecro yueOHO nucturuiHbl 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

LlesniMu OCBOCHUS AUCUUIUIMHBI « BBeieHHE B TEXHUKY SKCIIEPUMEHTAJIbHBIX UCCIIEOBAHUID SABIISIOTCS:

— W3y4YeHHE HOPM M TMpPaBWJ TEXHUKHM OE30MAaCHOCTH MpPU BBHINOJIHEHHUH XHMHYECKOTO
HKCIIEPUMEHTA B TAOOPATOPHBIX yCIOBHSIX;

— (opmHpoBaHUE HABBIKOB BBIIIOJHEHUS CTAaHIAPTHBIX Onepanuii 1a00paTOPHOro XUMUYECKOTO
HKCHEPUMEHTA 110 MPeAaraéMbIM METOAUKAM MPU PELICHUH TPAKTUYECKHUX 331a4;

— IpuoOpeTeHue HAaBBIKOB I'PAMOTHOTO BHIOOpAa M NMPAKTUYECKOrO HCIIONB30BAHUS METOJIOB
pas3feneHus, OYMCTKU U UACHTU(DHUKAIIMYA XUMUYECKUX COCAMHEHHIA;

— npuoOpeTeHre HaBBIKOB IPAMOTHOI'0 BBIOOpA M MPAKTUYECKOTO HCIOJIb30BaHU JIa00paTOPHOI
XUMHUYECKON TOCY/Ibl, HArPEeBAaTEIbHBIX U TEPEMEIINBAIOIINX YCTPONCTB;

— (opmupoBaHHe QyHAAMEHTAIBHBIX 3HAHUH 0 TEOPETUUYECKUX OCHOBAX MPOIIECCOB pa3zeieHNne
Y OYMCTKA XUMHUYECKUX BEILECTB;

— (QopmHupoBaHHE HaBBIKOB HAyYHO-TEOPETHMUECKOTO TMOAXO0Ja K  pEIIeHUI0  3adad
npodeccroHaNbHOM HANpPaBIEHHOCTH U TMPAKTUYECKOTO MX HCIOJNb30BaHUS B JajbHeiIIen
npodeccroHalbHON NeATeNbHOCTH;

— QopMupoBanue y 0OydYarOIUMXCS KOMIIETEHILIMH, YCTaHOBJEHHBIX 0Opa3oBaTelIbHON
nporpamMmoii B coorsetctBur ¢ ®I'OC BO no naHHOM quCHUIUIMHE,
PesynbraTrom oOyueHHs MO y4eOHOM AMCLUMIUIMHE SBISETCA OBJaJeHUHE OOYy4alolIMMUCS 3HAHUSAMM,
YMEHUSAMHU, HaBBIKAMH U OIBITOM JEATEIbHOCTH, XapaKTepU3YIOLUMMH Mpouecc (OpMHUPOBAHUS
KOMIIETEHIIMMH U 00eCneunBaroluMy JAOCTHKEHHE IIIAHUPYEMbIX Pe3yJbTaTOB OCBOCHMS YyueOHOMH
JUCLUIUTHHBL.

2.1. ®opmupyeMble  KOMIICTCHIIMH, HWHAUKATOPbl  JIOCTHKEHUS  KOMIICTEHIIHH,
COOTHECEHHBIE C TJIAHUPYEMBIMH pe3yJIbTaTaMu OOyUYCHUS 10 JUCIUTIIINHE



Kox u HaumeHoBaHMe
Koa n HaumeHoBaHMe IInanupyembie pe3yabTAThI 00yYeHHS
KOMIIeTEeHIIN U WHHKATOPa 10 JUCHHUILINHE
JOCTHKeHHUs1 KOMIIeTeHIIUH
OIIK-1. Cnocoben usydats, | UJI-OIIK-1.5. Ilonumanwue ['paMOTHO HCITOJB3yEeT TMpaBUiia TEXHUKH
aHaAJIN3UPOBAThH, (hUBUKO-XMMUYECKUX 0€e30MacHoCTH pu BBITIOIHEHUH
UCIONb30BaTh ~ MEXAHHU3MBbI | IPOLECCOB U SIBJICHUI; XUMHYECKOTO IKCIICPHUMEHTA B
XUMUYECKUX peakuuii, | BIajgcHNuE TEXHUKOHN J1a00PaTOPHBIX YCIOBUSX;
IMPOUCXOAAIINX B | OKCIICPUMCHTAJIbHBIX HCMOHCTppreT HAaBBIKH BBIIIOJIHEHUS
TEXHOJIOTHIECKUX VCCIIEIOBAH U CTaHIAPTHBIX oOrepanuid J1abopaTopHOTO
mponeccax M OKPYKaAroIEM | MCIIOJIB30BAHUE XUMHUYECKOTO 3KCIIEpUMEHTA o
MHpE, OCHOBBIBAsSICh Ha | MAaTEMATUYECKOIO alrapara peaIara€MplM METOAUKAM IIPU PELIEHUU
3HAHMSX 0 CTPOEHUHU MPAKTHYECKUX 3a/1a4;
BCIICCTBA, Hpupoac [Ipumensier  TOTMKO-METOOIOTUYECKHUNA
XUMIYECKOH CBA3U u WHCTPYMEHTAapUi TpHU BBIOOpPE METOIO0B
CBOMCTBAxX pasiniHbIX pasnenieHus, OYMCTKA M HICHTU()HUKAIMH
KJ1accoB XHMH‘IeCKHVX XUMHYECKAX COCTMHECHUN
SJICMCHTOB,  COCIMHCHUH, Kpurnueckn u CaMOCTOSITETHHO
BEMICCTB 1 MaTCpHATIOB OCyILECTBISIET  BbIOOp  JabopaTopHOU
OIIK-5. Cnocoben | UJI-OIIK-5.1 Bhiop XUMUYECKOM IOCYy[bl, HarpeBaTeNIbHbIX U
OCYILECTBIISATh COOTBETCTBYIOIIMX METOIUK IIEPEMEITHBAIOIINX YCTpOHCTB AT
9KCIEPUMEHTAIBHBIE UCCIIEI0BAHUS OCHOBHBIX HPOBCACHAH XHMHICCKOTO SKCIICPUMCHTA B
HCCIIEIOBAHUS U UCIIBITAHUS | CBOMCTB HEOPraHHYECKUX U 11a00PATOPHEIX YCIIOBHSIX;
Mo 33JaHHOM  METOJUKE, | OPaTHUYECKUX BEIUECTB C Hcnonb3yer 3HaHMSA O TCOPETHHYECKHX
MPOBOJUTHh HAONIOJCHUS W | YUETOM TEXHUKH OCHOBAaX MPONECCOB PA3ACICHAC M OYMCTKA
HU3MEPEHUS c y4eToM | 0€30MaCHOCTH B XUMHUYECKHX XHMUYCCKHX BCIICCTB IIpH  IIPOBEICHHHN
TpeboBaHMI TEXHUKHU | 1a00OpaTOpHsIX XUMHYECKOTO SKCIIEPHUMEHTA,
Oe3omacHocTH, I'paMOoTHO WUCTONB3YET HABBIKM HAy4HO-
oOpabarsIBaTh u TEOPETUYECKOTO TOJX0/a K PEIICHHUIO
WHTEPIPETUPOBATH 3a1aq npoheccHoHaATBHON
SKCHEePHUMEHTAIIbHbBIC HafpaBJICHHOCTU W TNPAKTHYCCKOI0 HX
JTAaHHBIE HCIOIB30BAHUS B JaTbHENIen
poeCcCHOHATBHON ESITENHHOCTH.

3. CTPYKTYPA U COJAEP KAHUE YYEBHOM JUCIUTIJIMHBI

OOmas Tpy10EMKOCTh Y4€OHOM NUCITUIIIIMHBI 110 YYeOHOMY IJIaHY COCTaBJISICT.

110 04HOMH (popMe 00yueHus — 4 3.e. 128 yac.
3.1. Crpykrypa y4yeOHOIN TUCUIUTUTUHBI TSl OOYUAIONIUXCS 110 BUAM 3aHATHN
CTpyKTypa ¥ 00beM TUCIUTIUHBI

KonTakTHas aynutopHas pa6ora, | CamocrosiTejJbHas pa6ora
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3.2.

3

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

I[Lnanupyemsie

Buabl yue0Hoii padoThI

(KOHTpOJHpPYyeMbIe) KonrakTHasi padota - BUts1 # hOPMBI KOHTP OTHHEIX
Pe3yJIbTaThl 0CBOEHHSI: ol & %

Kox(bI) ) . | ¢ = & = MepOonpHATHIA, oﬁecrle'nil‘l;alomne 1o
(hopmupyemoii(bix) HaunmenoBanue paeinos, Tem; g 2l 29 2g q:, o COBOKYIHOCTH TEKYIIHii KOHTPOJIb
KoMmneTeHmnu (i) u (bopma(br) MPOMEKYTOIHOI ATTECTALHH o g s 2 = 5 g yCIIEBAE€MOCTH,

HHIUKATOPOB 3 E| 82| E&| B & (opMBI IPOMEKYTOYHOI0 KOHTP OIS
MOCTHIAKEHHST S| 2| &gl 55 g ycreBaemMocTu
KOMIIeTeH Ui 2 | & S8 &g § &
OIIK-1; Paznen |. Texnuka 6e30NMaCHOCTH M OCHOBHbIE NIpaBHJia paGoThl B 4 ) @DOpMBI TEKYILIETO KOHTPOJIS 10 pazfeny |:
N-OIIK-1.5 XHMHYeCKoii JJabopaTopun 1. duckyccus
OIIK-5 Jlaboparopuast padora Ne 1.1 Texnuka Oe30MacCHOCTH M OCHOBHBIC 4 5 2. IlucpbMeHHBI OTYET C pe3yJbTaTamMu
N-OIIK-5.1 npaBuia paboThl B XUMUYECKOU J1abopaTopuu SKCIEPUMEHTA M OTBETAMU Ha KOHTPOJIbHBIE
BOMPOCHI
OIIK-1, Pazpen |l. OcHoBHasi 1adopaTopHAsl XUMHYECKAs MOCYAAa 2 4 5 @DopMEBI TEKYIIIETO KOHTPOJIsS 1Mo pazaeny |l
UJ-OIK-1.5 Tema 2.1 OcHoBHas JjlabopaTopHas XuUMHUYECKas  rocyaa. | 2 1. Muckyccus
OIIK-5 IlepememBaHye, HarpeBaHKE U OXJIAXKICHUE PEAKIIMOHHBIX CMecel 2. 1IMCBMEHHBI OTYET C pE3yIbTaTaMH
WI-OIIK-5.1 JlaGoparopHas pabota Ne 2.1 O3HakomIIeHUE ¢ 1a00paTOPHOH MOCYAOH. 4 5 SKCIICPUMEHTA 1 OTBCTAMU Ha KOHTPOJIBHBIC
CoOopxka npubopa BOIPOCHI
OIIK-1, Paznen |1l. Xumuyeckne peakTHBBI UX KjIaccH(PUKALMSA U CTeNeHb | 3 10 6 @DopMEI TeKy1Iero KOHTpoJIs 1o pazneny llI:
NA-OIIK-1.5 YHUCTOTHI 1. Juckyccus
OIIK-5 Tema 3.1 XuMuueckue peakTUBBl UX KiIacCH(UKAUs W CTeneHb | 1 2. IlucbMeHHBI OTYET C pe3yJbTaramMu
NA-OIIK-5.1 YUCTOTHI SKCIIEPUMEHTA U OTBETAMHU HA KOHTPOJIbHBIE
Tema 3.2 OnpenencHue HEKOTOPIX (PU3NUECKUX KOHCTAHT BEILECTB 1 BOTIPOCHI
Tewma 3.3 MeTo/ibl BBICYILIMBAHMS PEAT€HTOB U PACTBOPUTENICH 1
Jlaboparopnas padora Ne 3.1 [IpurotoBieHne pacTBOPOB 3aJIaHHOW 5 3
KOHIIEHTpAIHU
Jlaboparopnas pabora Ne 3.2 OmnpeneneHre HEKOTOPBIX (QU3NISCKUX 5 3
KOHCT@HT BEIIECTB
OIIK-1,; Pazgen IV. Pa3geseHue W ouMCTKa oOpraHM4yeckux BemiecTs | 4 6 5) DOopMBI TEKYIIIETO KOHTPOJIS 110 pazaery 1V:
NA-0OI1K-1.5 METO/IOM NeperoHKu 1. duckyccus
OIIK-5 Tewma 4.1 Tleperonka nmpu atMocEepHOM JABICHUN U PEKTH(UKAIIS 2 2. IlucpbMeHHBI OTYET C pe3yJbTaTamu
NJI-OIIK-5.1 Tema 4.2 IleperoHka >KUAKOCTEH NpPH TOHMKEHHOM JaBJIEHUH M C | 2 9KCIIEPUMEHTA U OTBETAMU HA KOHTPOJIbHBIE
BOJISIHBIM ITAPOM BONPOCHI
Jlaboparopnas padora Ne 4.1 Ouucrka 3raHOIa METOAOM NIEPETOHKH 6 5




IInanupyembie

Bujbl yuedHoi padoThl

(KOHTPOJIHPYeEMbIe) KonTtakTHas padorta - BHIBI H (hOPMBI KOHTPOIHHBIX
Pe3yJIbTaThI OCBOEHHSI: ol & "

Kon(b1) . o | g = § = Mep OnpHSATHIA, oﬁecneqlz‘l’nalomne no
(hopmupyemoii(bIx) HaunmenoBanue paeinos, Tem; P 2l 29 2g § o COBOKYITHOCTH TeKYIIHii KOHTPOJIb
KoMmeTeHmnu (i) u (bopma(br) MPoOMeKYTOIHOI ATTeCTALHH o g o= 2 = 5 g YCIIEBAE€MOCTH,

HHIMKATOPOB ] E| 82| EE| § & (opMBI IPOMEKYTOYHOT0 KOHTP OIS
MOCTHIKEHHSE S| 2| &gl 55 g ycleBaeMoCTH
KOMIIeTeH Ui é é" E = é“ g S =
OIlIK-1, Paznen V. Pa3nenenue u 04uCTKA OPraHUYeCKHX BEIIECTB METOAOM | 2 4 5 @DopMBI TEKYIIIETO KOHTPOJIS 1Mo pazzeny V:
NA-OIIK-1.5 TePeKPUCTAIIN3ANUHA 1. duckyceus
OIIK-5 Tema 5.1 Pa3neneHue W OYMCTKA OPTaHMYECKUX BEHIECTB METOJOM | 2 2. TlucbMeHHBI OTYET C pe3yJbTaTaMu
NJ-OIIK-5.1 HEepEKPHCTAIUIH3aLUN SKCIEPUMEHTA M OTBETAMU Ha KOHTPOJIBHBIE
Jla6oparopnas pa6ora Ne 5.1 Ouncrka OeH30HHO KHCIOTBHI METOIO0M 4 5 BONPOCEI
MepEeKPUCTAUTH3ALIIH
OIIK-1; Paznen VI. Owuucrka opraHuyecKkux BemIeCTB MeTOAOM | 2 6 6 @DOopMBI TEKYIIIETO KOHTPOJIs 110 pazaeny VI
NA-OI1K-1.5 cyOmuManum (BO3rOHKH) M SKCTPAKIIUHU 1. Juckyccus
OIIK-5 Tema 6.1 Ouucrka OpraHMYECKHUX BEHIECTB METOAOM CyOIMMAaIUn 1 2. IluceMeHHBI OTYeT C pe3yiabTaraMu
UJI-OIIK-5.1 (BO3rOHKH) SKCTIEPUMEHTA M OTBETAMH Ha KOHTPOJIbHBIE
Tema 6.2 Pa3neneHue W OYMCTKA OPTaHMYECKUX BEIIECTB METOJIOM BONPOCHI
IKCTPAKIIH
JlaGoparopnas padora Ne 6.1 Oumcrka dramesoro anruapua merogom | 1 4 3
cyOmmmanyu
Jlaboparopnas padora Ne 6.1 DkcTpakius aHHIUHA 4 3
OIIK-1; Paznen VII. Xpomartorpaduueckue MeToabl paszgejeHuss u | 3 6 2 @OopMBl TEKYILIEr0 KOHTPOJS MO pa3aery
NJI-OIIK-1.5 HIEHTH(UKAIUHA XUMHUYECKHX COeTNHEHUI VII:
OIIK-5 Tema 7.1 OcHOBHBIE 3aKOHOMEPHOCTH M TOHATHS xpomartorpadmm. | 1 1. duckyccus
NJ-OIIK-5.1 Knaccugukanus xpomarorpapuu. 2. IlncpMeHHBIH OTYET ¢ Pe3yIbTaTaMu
Tema 7.2 [TlpuMmeHeHHe pa3IMYHBIX METOJIOB XpOMaTorpaduu. OKCIIEPUMEHTA U OTBETaMH Ha
Onucanue NporeccoB XpoMaTorpahuaecKoro pasaeneHus KOHTPOJIBHBIE BOIIPOCHI
Jlaboparopnas padora Ne 7.1 TonkocnoiHas xpomarorpadus 2 6 2
OIIK-1; Paznen VIII. [InanupoBanue u mpoBeieHNe CHHTE3a OPraHuYecknx | 1 8 3 DopMBl TEKYIIEro KOHTPOJS IO pa3aery
NA-OIIK-1.5 coeIMHEeH U VIII:
OIIK-5 JlaGoparopHast pabora Ne 8.1 Pacuer cHHTE3a OPTraHHYECKOTO 8 3 1. Tuckyccus
NJI-OIK-5.1 COCIIMHCHU S




IInanupyembie Bujbl yuedHoi padoThl
(KOHTPOJIHPYeEMbIe) KonrakTHasi padora
Pe3yJIbTAThI 0CBOEHHSI: ol S Bt n q"IPM"‘ KOHTPOILHBIX
o (e1) o | © = 8| 3 MepOonpHUsATHIA, oﬁecneqvinalomne o
dopMupyemoii(bIx) HaumeHoBaHHe Pa3/iesioB, TeM; P % 2 2 % = E o COBOKYITHOCTH TEKYIIHii KOHTPOJIb
KoMmeTeHmnu (i) u (bopma(br) MPoOMeKYTOIHOI ATTeCTALHH o g ? o2 = 5 g YCIIEBAE€MOCTH,
HHIMKATOPOB ] = & Z = E § g (opMBI IPOMEKYTOYHOT0 KOHTP OIS
MOCTHIKEHHSE g2 | 3|88 5= £ ycleBaeMoCTH
KOMIIeTeH Ui é é" E = é“ g S =
2. IlucbMeHHBIH OTYET C pe3yabTaraMu
SKCIEPUMEHTA U OTBETAMHU HA KOHTPOJIbHBIC
BOIIPOCHI
OIIK-1, DK3aMeH 32 3a4eT MPOBOJUTCS B YCTHOMN/IMHCEMEHHOU
NJI-OIIK-1.5 ¢dopme 1o Omieram COTJIaCHO IpOrpaMme
OIIK-5 3adera
NJI-OI1K-5.1
HUTOI'O 3a cemectp | 16 48 64




3.3. Kparkoe conepxanue yaeOHON UCITUTIITUHBI
Ne LEENLURD e ERIREr L Conep:xanue pasaena (TeMbl)
TeMbl TUCIUTIIHHBI
Pazneun | Pazgen 1. Texnuka 6e30macHOCTH M OCHOBHBIC IPAaBWJIA Pad0ThI B XMMHYecKOii 1adopaTopun
TexHnka 0€30MacHOCTH [MpuBenure 5 0OMIMX NMpaBHI MOBEAEHHS B XUMHYECKOW J1abOpaTopHu.
OCHOBHBIE ITpaBuIia paboThl B | JIeWCTBUS IpH BO3HMKHOBEHWH odara Bo3ropaHusi B jaboparopuu. Uro
XUMUYecKol Jlaboparopun CllelyeT TPEINpHHATh, €CIIM B JIa0OpaTOpUM pPazOMIM TEPMOMETD.
OCHOBHBIE TIpaBWJIa JIMYHOW THUTHEHBI NMpU paboTe C XUMHUYECKUMH
coeuHeHUsIMH. [IpaBWiia TEXHUKH O€30MACHOCTH TpU paboTe Co
crekiasiHHOW W dapdopoBoit  mocynoit.  [IpaBuna  pabGoTsl ¢
KOHOCHTPUPOBAHHBIMU KHUCJIOTaMU U TBEPJAbIMH HICTIOYaAMM. HpaBMna
MIPUTOTOBJICHHUST PAacTBOPOB KHCIOT M Iuenoueil. IlpaBuia paboTsl ¢
JJEeKTPUUYECKUMH IuTKamu. llepasg mnomome Ipu NOpaXeHUU
ANEKTPUUECKUM TOKOM. [IpaBuiia pabGoThI ¢ JIErKOBOCILIAMEHSIOIIIUMUCS
xuakoctsmu. [IpaBuna obpaienue co cnimproBkoi. [IpaBuna padbotsl ¢
HIeJO4YHBIMU MeTaiiaMu. OCHOBHBIE TpaBHia pabOThl C TOKCHYHBIMU
coenuHeHUsiMH.  Meppl  0€30MacHOCTM M TepBas IIOMOIIb  IIpU
oTpaBneHHH. [IeHicTBUS NpeanpuHAMaeMble NMPH TOMAAaHUU B Tjas3a
LIEJIOYU WM KUCIOTHL. HeoTnoxkHas moMoIb Ipy 05K0rax KUCIOTaMu U
nrenoyami. IlepBasi mOMOITs P TEPMUYECKUX U XUMHUYECKUX 0XKOTrax.
Pazpen I1. Pazgen II. OcHoBHasi 1a0opaTopHasi XMMUYecKas MocyAa
Tema 2.1 OcHoBHas nabopatopHas | XuMHuyeckas TIOCyda [UISI TPOBENCHHS XUMHYECKOrO0 CHHTe3a |
XUMHYECKast MOCyJa. | MPUHIMIIBI ee BbIOOpa. OYHMCTKAa W CYIIKa XHUMHUYECKOH MOCYBI.
IlepememnBanue, HarpeBanue | HarpeBanue u oxjaxIeHHE PEareHTOB M PeaKIMOHHBIX cMecei. Ciryuan
W OXJIAXKIEHHE PEaKIHOHHBIX | MCIIONB30BAaHMS BOISHBIX, ITECUAHBIX W MeTaUIMYecKuXx (cruiaBa Bynma)
cMecen Oanp. [lepemenmuBanme yCTpOMCTBA U IPUHIIAITEI MX BEIOOpA.
Pazpen I11. XuMH4YecKkHe peaKTHBBI NX KJIacCHPUKALUS U CTeNeHb YHCTOThI
Tema 3.1 Xumuueckue peaktuBbl uX | OOo3HaueHHWe, KBaTM(UKAIUA, TMPOICHTHOE COJCPKaHUE OCHOBHOTO
kjnaccuukanus M CTENeHb | XMMHUYECKOTO BEIIECTBA, LBET MapKUPOBOYHOW MOJOCHI XHMHYECKHX
YHUCTOTHI peaktBoB B cootBercTBuM ¢ I'OCT 13867-68. Kiaccudukanus
XMMHUYECKHX PEaKTHBOB MO CTENeHW onacHocTu coryacHo CanlluH.
[MpuroToBienne pactBopoB. CHOCOObI BBIPRKEHHS KOHIEHTpPAIMU
BellecTs B pactBope. Dopmynbl mepexona OT OIHUX BBIPaXKEHUH
KOHIIGHTpALUi pacTBOpOB K NIpyruM. M3MepeHne oObemMa U IJIOTHOCTH
KHJKUX BELIECTB.
Tema 3.2 Omnpenenenve HEKOTOphIX | MeToapl ompeneneHuss IUIOTHOCTH IKUJAKHX BEIIeCTB. 3aBHUCHUMOCTh
(uznueckux KOHCTAaHT | IUIOTHOCTH OT TEMIleparypsl MeTOAbl OIpEeneneHusl TeMIEpaTyphl
BCIIIECTB IJIaBJICHUSA TBEPABIX BEIICCTB. MCTOJII)I ONpe€AciICeHUus1 TeMIIEpaTyphbl
KHUIIEHUSI OJKUAKUX BElIeCTB. METOApl OMNpeNeNieHusT IOoKa3zaTems
MPETOMIICHUSI.
Tema 3.3 Mertonbt BBICYIIMBaHUs | MeToapl OCyllIeHUsl TBEPABIX PeareHTOB. METOAbl OCYLIEHUS XKUAKUX
peareHTOB M PaCTBOPHUTEIICH pearcHTOB
Pazgen IV. Pa3neneHue M 0YMCTKA OPraHNYeCKUX BellleCTB METOAOM MeperoHKH
Tema 4.1 [eperonka npu armocdeprom | UTo Ha3BIBAIOT TEMIIEPATYPOil KUIEHHS BEIIECTBA, KAK OHA MOXKET OBbITh
JIABJICHUH U peKTU(UKAIINS monmwxkena. Ilepeiii  u  BTOopoit 3akoH ['mO6ca-KonoBanoga.
Teoperuueckue OCHOBHI Tporecca neperoHkd. O6IacTb UCTIONb30BaHMU
MIepeTOHKH. BUBI MEPEroHKy B 3aBUCHMOCTH OT CBOMCTB pa3jielsieMbIX
BEIIIECTB.
Tema 4.2 Ileperonka »xwuzakocreil mnpu | TeopeTHueckne OCHOBBI IPOLECCa IEPETOHKM MPU  MOHUKEHHOM
TIOHIDKEHHOM JIaBJICHWU W C | AaBieHud. OONacTe WCIONB30BAaHHUS MEPErOHKH MPH  TMOHIDKEHHOM
BOJISTHBIM I1apOM JTaBJIEHUH. TeopeTHYecKue OCHOBBI IPOIecca MEPEeroHKH C BOISHBIM
napoM. O6JacTh UCTIOIB30BaHMS IEPETOHKHU C BOSIHBIM IIAPOM.
Paznen V. PaznesieHne 1 04MCTKA OPraHNYeCKHX BElIeCTB METOAO0M TepeKPHCTAILIN3AIN
Tema 5.1 Pa3nenenue u ounctka | Teopernueckne OCHOBBI MeToja mepekpuctaumzanuu. OOmacTb
OpTraHHYeCKUX BEILIECTB | WCIIOJIb30BaHUS TEpPEeKpUCTA/UIM3alMsg W3 pacTBopa. 1peboBaHwus,
METOJIOM MPEABSBISIEMbIE K PACTBOPUTEIIO MTPU NepekpucTauinzanii. OCHOBHBIE
MepeKPUCTAITH3AIIH dTambl  Ipollecca  mnepekpucTamzauuu. Konnenuus — moadopa
pacTBOpuTENsl Ui MepeKpucTaiM3auuu.  MeTtoauka — moadopa

KOJIMYCCTBA paCTBOPUTEIIA H€O6XOJII/IMOG JUIA IEPEKPUCTATIIM3AIUH.




Pazgen VI. OuucTKa OpraHuYecKUX BelecTB MeTOAOM CyOIuManuM (BO3rOHKH) M IKCTPAKIHHI
Tema 6.1 Ounctka opraHudeckux | TeopeTudeckne OCHOBBI BO3TOHKHM. YTO NPOMCXOAWT IPU BO3TOHKE.
BEIIECTB meronoM | Kakue BemecTBa nmoaBepraroTcsi BO3roHke. Temreparypa BO3TOHKU U Kak
cyOnmuMaryy (BO3rOHKH) ee MOXKHO perynnpoBaTh. Kak Hy)KHO HarpeBaTh BEIECTBO IIPH BO3TOHKE,
9TOOBI M30€XKaTh 3HAYUTENBHEIX MOTeph. CIIOCO0 YBENHYEHUST CKOPOCTH
cyOamManum.
Tema 6.2 Paznenenue u ounctka | Teopernueckne  OCHOBBI ~ Merona  okcrpakuuu.  KosdduuueHt
OpTraHHYEeCKUX BEILIECTB | pacrpeneneHus. [IBrxkyInas cuiia mpoiecca dKCTpakiuu. TpeboBaHus K
METOJIOM 3KCTPaKIUH pacTBOpUTENIO MPUMEHSIEMBIH sl SKCTpakuuu. Kakue opraHnveckue
BEIIECTBA HEBO3MOXKHO U3BJeuYb HJKCTpakiued. Kak moHM3UTH
pacTBOpUMOCTh B BOJIe  JKCTparmpyemoro BemiectBa. llocyzaa
NpUMeHsieMas Uil OKCTpakiuu TexXHWKa MpOBEICHHs Ipoliecca
OKCTpaKIMU. MeTo/bl NpeqoTBpallieHnss 00pa3oBaHUsl SMYJIbCUIl IIpH
OKCTpPAaKIUH. MeTO}II)I yYAaJICHUA CJI€A0B KHCJIOTBI WK IHNEJI0YHU U3
oprannueckoi dassl.
Paznen VII. XpomaTtorpaduyeckne MeTobl pa3aeJeHus:  HIeHTHGHKAIME XHMHYEeCKHX COeJNHEeHUI
Tema 7.1 OcHoBHBIE 3aKOHOMEPHOCTH U | OCHOBHBIE 3aKOHOMEPHOCTH u MOHATHUSA XpoMatorpapum.
MOHSTHS xpomarorpaduu. | Knaccudukanus xpomarorpadpum.
Knaccudukarnus
Xpomarorpadum.
Tema 7.2 IIpumenenue pasnuuHbIX | AncopOumoHHas xpomarorpadus. PacnpenenurensHas Xxpomarorpadus.
METOJIOB xpomatorpaduu. | MonekyisipHo-cuToBass  xpomarorpagus  (reiab-QuwibTpanus, Tellb-
Onucanne MPOIIECCOB | MPOHMKAIOIIAsl, JKCKIIO3MOHHas Xpomarorpadus). HMoHooOMeHHas
XpomaTtorpaduieckoro xpomatorpadus. buocnenmduueckas xpomarorpadust (adduHHA,
pasaeacHus ounoaddurHasL, XpoMaTorpadus Mo CPOACTRY).
Paznea VIII. | IlnanupoBaHue U NpoBeeHNe CHHTE3a OPraHMYeCKUX cOeUHEHU
Tema 8.1 IInanupoBanue u nposeneHue | [InanupoBaHue W NPOBEACHHWE CHHTE3a OPraHUYECKUX COECIUHEHMM.
CHHTE3a oprannueckux | Benenue 3ammnceii B 1a00paTOpHOM XKypHae.
COEIMHEHU
3.4.  OpraHuzaius caMOCTOATEILHOU PabOThl 00YYArOIINXCS

CamocTtosTenbHast paboTa CTyJeHTa — o0s3aTelapHas 4acTb 0Opa30BaTeIbLHOrO Ipoliecca,
HalpaBJIeHHAs HA pa3BUTHE TOTOBHOCTH K MPO(eCCHOHATFHOMY U TMYHOCTHOMY CaMO00Opa30BaHHIO,
Ha MPOEKTUPOBAHUE JTANBHEHIIIETO 00pa30BaTEIHLHOTO MapIIPyTa U IPOPECCHOHATBLHON Kapbephl.

CamocTtodarenbHas pabota 00yyarommxcs o AMCUUILNINHE OpraHu30BaHa KaKk COBOKYITHOCTh
ayIMTOPHBIX M BHEAYAUTOPHBIX 3aHATUH M paboT, 00ECHEeYMBAIOIINX YCIEIIHOE OCBOCHHE
JUCLUIUIMHBL.

AynuTopHas caMoCTOATeNIbHAas paboTa 0OydyaromMXcsl M0 JUCLUIUIMHE BBINOJIHIETCS Ha
y4eOHBIX 3aHATHUSAX IO PYKOBOJACTBOM TIIpENoOaBaTeNis M IO €ro 3aJaHuio. AyAuTOpHas
camocTosiTeNIbHas paboTa 00ydaromuxcsi BXOJUT B 0011l 00bEM BpEMEHH, OTBEAEHHOIO yUeOHBIM
IJIaHOM Ha ayJIMTOPHYIO paboTy, ¥ periiaMeHTHUPYETCsl pacClIMCaHUEM YUEOHBIX 3aHATH.

BHaeaynuTtopHas camocTosTeNnbHas paboTa 00y4aromuxcs — IlaHupyemas yuebHas, Hay4Ho-
UcclieIoBaTeNbCKas, IpakTUYeckas paboTa 00yyaromuxcsl, BBIIOJHAEMasi BO BHEAY JUTOPHOE BpeMs
0 33JaHHIO U MPU METOAMYECKOM PYKOBOJICTBE NpernojaBarelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusi, pacliuCaHUeM YUeOHbIX 3aHITUN HE perylaMeHTHPYETCs.

BueayautopHas camocTosTeNbHAst paboTa 00y4aronuXxcs BKIIOYAET B ceOsi:

HOJrOTOBKY K JIEKLIUSM, IPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUAM, 3a4eTy,
M3y4eHHE y4eOHBIX MOCOOMHIA;
U3y4YeHHE TEOPETUUYECKOro M MPaKTHUYECKOro MaTepuaja MO PEKOMEH]IOBAaHHBIM

HCTOYHHKAM,

MOJITOTOBKA K BBITIOJHEHUIO JIA0OPATOPHBIX pa0dOT M OTYETOB 110 HUM;
MOJIrOTOBKA K TPOMEKYTOUHOM aTTeCTAl[MU B TCUCHUE CEMECTPA;
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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,;

- KOHCYJIbTAIlMU TI0 OpraHU3alliil  CaMOCTOSTENbHOTO H3yYEHUS OTICIBbHBIX
pasnenoB/TeM, 6a30BBIX MOHSATHI yUeOHBIX TUCIUTUTHH TPO(GUILHOTO/pOICTBEHHOTO OaKataBpuara,
kotopsie hopmupoBam OIIK u [TK, B riensx obecnedeHns: mpeeMCTBEHHOCTH 00pa30BaHuUs .

3.5. IlpumeHeHue SJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX O00Pa30BATEIBHBIX
TEXHOJIOTUH

[Ipu peanu3zanuu nporpaMmbl y4eOHOHN TUCHUIUIMHBI BO3MOXKHO TPUMEHEHHUE 3JIEKTP OHHOTO
00y4eHMsI U AUCTAaHLIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTUH.

Peanu3zanus nporpaMMbl yueOHON JUCHUIIIIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHus u
JUCTAaHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN perJaMeHTHpPYeTCs AeHCTBYIOIMMHU JOKaJIbHBIMU
aKTaMH YHUBEPCHUTETA.

[TpuMeHsOTCs ClIeyoIHe Pa3HOBUIHOCTH Pealln3alliy IPOrpaMMBbl ¢ UCToib3oBanueM DO
u JIOT.

B snexktponHyro oOpa3oBaTenbHYIO Cpeay, MO HEOOXOIUMOCTH, MOTYT OBITH NEPEHECECHBI
OTACJIBHBIC BU/IbI y‘-IC6HOI71 ACATCIBbHOCTHU .

HCMO0.Ib30BaHUe 00beM, | BKIIOYeHHE B y4eOHBIH
ucnojb3oBanue 30 u J1OT
90 u 10T yac npoiuecc
CMEIIaHHOE TEKIUN 16 B COOTBETCTBHHU c
oOyueHne pacnicaHueM — y4eOHBIX
3aHATUI
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4. PE3VJIBTATBI OBYYEHHUA 110 AUCHUMIVIMHE, KPUTEPUU OIHEHKH YPOBHA C®OPMHUPOBAHHOCTH
KOMIIETEHIIUI, CHCTEMA ¥ IIKAJIA OLIEHUBAHUA

4.1. CooTHeceHHuE MIAHUPYEMBIX PE3YIbTATOB O0YUYECHHSI C YPOBHAMH C(HOPMHUPOBAHHOCTH KOMITETEHITUHU(H1).

HTOrosoe KoJIm4ecTBO Onenka B

YpoBHHU
copmupoBanH
OCTH
KOMIIeTeH I um (-
i)

0aJ10B
B 100-6an1bHOI
cucreme
IO pe3yJibTaTaM
TeKyuieH u
NMPOMEKYTOYHOM
arTecTaluu

NATHOAILHOM
cucreme
10 pe3yJbTaTam
TeKyuiel u
NMPOMEKYTOYHOMI
aTTecTaluM

ITokxa3aTenu ypoBHs c(hOPpMHPOBAHHOCTH

YHHBepC
ATbHOM(
-BbIX)
KOMIIeTe
HUMHU(-#)

o0menpogeccuoHAIBHOM(-bIX) KOMIIETEHIUI

npodecc
HOHAJIBH
O¥i(-bIX)
KoMIIeTe
Hunu(-i)

OIIK-1;
UJI-OIIK-1.5
OIIK-5
WUJI-OIIK-5.1

BBICOKHI

OTJIMYHO

OO0yJaronuiics:

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

- JIEMOHCTPUPYET HABBIKM BBINOJHEHHS CTaHAAPTHBIX Olepaluii 1abopaTopHOTO
XUMHUYECKOTO J3KCIIEPHMEHTa 10 TMpeajgaraéMblM METOJUKaM TIIpH pelIeHUud
MPaKTUYECKUX 337a4;

- HCUYEpNBIBAIONIE M JIOTMYECKA CTPOMHO M3JAraeT JIOTUKO-METOAO0JOTHUECKUNA
WHCTPYMEHTApUil NpHU BBIOOpE METOJOB pasielieHHs], OYUCTKH M WIACHTH(PHUKALUN
XUMHUYECKUX COCIUHEHMUI;

- KPUTUYECKH U CaMOCTOSTENBHO OCYIIECTBIISIET BHIOOP J1a00paTOPHON XMMUUECKOM
IIOCYZIbl, HArpeBareibHbIX W MEPEMELIMBAIOUIMX YCTPOMCTB I IPOBEACHUU
XUMHAYECKOT0 SKCIEPUMEHTA B J1a00PaTOPHBIX YCIOBUSIX;

- TOKa3bIBAaCT YETKHE CUCTEMHBIE 3HAHUS M MPEIACTABICHUS O TEOPETHUECKHX
OCHOBAaXx MPOLIECCOB Pa3ACICHUE U OUUCTKA XUMUUYECKUX BEILECTB IPU MIPOBENCHUN
XHUMHYECKOT 0 3KCIIEPUMEHTA;

- JIEMOHCTPUPYET HABBIKM HAYYHO-TEOPETHUYECKOrO MOAXOAA K PELICHHUIO 33]a4
npoecCHOHANIEHONW HAMpPaBICHHOCTH M MPAaKTUYECKOTO HX HCIOJIb30BaHUS B
JTbHE el npodeccHoHaAbHON IeSITEThHOCTH.

MOBBIIIEHHBIA

XOPpOIIO

OO0yyJarommics:

- TIOKa3bIBA€T YETKHE CHUCTEMHBIE 3HAHUWS TPaBWiIa TEXHWKH OE€30MMacCHOCTH IPH
BBITIOJTHCHUY XUMHYECKOTO SKCIICPUMEHTA B JIA0OPATOPHBIX YCIIOBHUAX, JOIYCKAeT
eMHUYHbIE HeTpyOble OMMOKH;
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- JIEMOHCTPUPYET HABBIKM BBINOJHEHHS CTaHAAPTHBIX Olepaluii 1adbopaTopHOTO
XAMHYECKOTO JKCIEPUMEHTa II0 NPEMIaracMbIM METOJUKAM IpU PEUICHHH
MPaKTUYECKUX 3a]1a4;

- MCUEpIBIBAIOIIE W JIOTMYECKHd CTPOMHO H37araeT JIOTMKO-MEeTOJO0JOTHYECKHUN
MHCTPYMEHTapUid TIPH BBIOOPE METOIOB PAa3[eeHHs], OYUCTKA U WICHTU(HKANH
XUMHUYECKUX COCIUHEHMUI;

- KPUTUYECKH U CaMOCTOSTENBHO OCYIIECTBIISIET BBIOOP J1a00paTOPHON XUMUUECKOM
MOCYJbl, HAarpeBaTeNbHBIX W MEPEeMEIINBAIOMINX YCTPOMCTB JUIsl NPOBENECHUHU
XUMHAYECKOTO 3KCIEpUMEHTa B J1aOOpaTOPHBIX YCIOBHUSX, AOMYCKAaeT CAWHUYHBIC
HerpyObIe OIHOKH;

- 1aeT pa3BepHyThIe M YACTHYHO BEPHBIE OTBETHI Ha BOIIPOCH O TEOPETHYECKUX OCHOBAX
MPOLIECCOB Pa3feiCHUEe W OYUCTKA XUMHYECKHMX BEIIECTB IpU INPOBENECHUHU
XUMHYECKOT'0 IKCIIEPUMEHTA,;

- JIEMOHCTPHPYET HABBIKM HAy4HO-TEOPETHYECKOIO IMOAXO0Ja K PELICHUIO 3aaady
npoQeccCHOHATPHON HANpPaBICHHOCTH M MPAaKTHMYECKOTO HX HCIONb30BaHUS B
JanpHeimel npodeccHoHaATbHON IesITeTbHOCTH.

0a30BLIH

YIOBJIETBOPUTEIBHO

OO0yJaronuiics:

- C HCTOYHOCTAMHU HU3Jara€r 3HAHWA W NPCACTABICHUA O IIpaBUJIaX TCXHUKH
0€30MacHOCTH TIPH BBHIMOJHEHHH XHMHYECKOTO JKCIEpHMEHTa B JIAOOPATOPHBIX
YCIIOBUSX;

- JEMOHCTpUpPYET (pparMEeHTapHbIE HABBIKA BBIIOJIHEHHUS CTAHAAPTHBIX ONEpaIui
1a00paTOPHOTO XMMHUYECKOTO JKCIEPUMEHTA 10 TMpe/iaraeMbiM METOAWKaM TpH
pelIeHN MPaKTHYECKHUX 3ajay;

- UCIIBITBIBACT CCpLéSHBIC 3aTPpYAHCHUA ITPU BLI60pC METOAOB pa3aciIC€Hus, OUMCTKA U
UACHTU(HKATNNA XUMAYECKUX COEMHEHUI;

- WCOBITBIBAET CEPbE3HBIC 3aTPYIHEHHS TPH BBIOOPE JIA0OPATOPHON XWMHUYECKON
IIOCYZlbl, HAarpeBaTEeNIbHBIX W MEPEMEIIMBAIOIUX YCTPOHCTB JUIsl IPOBEAECHUU
XUMHAYECKOT0 SKCIEPUMEHTA B J1a00PATOPHBIX YCIOBUSIX;

- C HETOYHOCTAMM H3J1aracT OTBETHI Ha BOIIPOCHI O TCOPCTUICCKNX OCHOBAX IPOLICCCOB
pasfeneHue M OYHCTKa XUMHUYECKHX BEIIECTB IPH MPOBEACHUM XHMHUYECKOIO
9KCIIEPUMEHTA;

- C TPYZIOM JI€MOHCTPHPYET HaBBIKU HAyYHO-TEOPETHYECKOTO MOIX0/1a K PEIIEHHIO
3a7a4 Tpo¢ecCHOHATEHON HANMPaBIEHHOCTH U MPAKTHYECKOTO MX UCHOIB30BAHUS B
JaTbHENITIeH TTPO(hECCHOHAIBHOM e TENEHOCTH.
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HU3KUHI

HEyJIOBJIETBOpUTENbHO | OOyuaromuiics:

- HCIIBITBIBACT CepBéSHLIe 3aTPYAHCHUSA TIPpHU H3JI0KCHUU 3HAHUKN IpaBujia TCXHUKHU 0€30I1aCHOCTH Ipu
BBIMTOJIHEHNY XUMHYECKOTO 3KCIIEPUMEHTA B J1a00PATOPHBIX YCIOBUSIX;

— IeMOHCTpUpPYeT (parMeHTapHble HABBIKM BBIIOJHEHUS CTAHNAPTHBIX OIEpanuii J1ad0paTOpHOTO
XUMHYECKOT0 SKCTIEPUMEHTA I10 ITPeIaraéMbIM METOANKAM IIPU PEILEHUH NPAaKTHYECKUX 3a1ad, IOMyCKaeT
rpyOble OMMOKY IIPH €r0 M3JI0KCHNH Ha 3aHATHSX U B X0JI€ IPOMEXYTOUHOH aTTeCTaINH;

— - WCTIBITHIBAET CepbE3HbIE 3aTPYAHEHHs TIPH BHIOOpE METOJIOB Pa3/IeNICHHs], OUUCTKA M HJICHTU(HUKAINT
XUMUAYECKHUX COCIMHEHMI, HE BiaJieeT HEOOXOJUMBIMU IS STOTO HAaBBIKAMHU U IPUEMAMU;

- UCTIBITBIBACT CEPbE3HBIC 3aTPYIHEHHUSI IPH BBIOOPE 1a00paTOPHON XMMUYECKOH MOCYIbl, HarpeBaTeIbHBIX
Y TIEPEMEIIHMBAIOIINX YCTPOUCTB AJIS IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA B Ta00OPATOPHBIX YCIOBUSIX;
- HCIIBITBIBACT Cepbé3HLIe 3aTPyAHEHUA IIPpU OTBETaX Ha BOMNPOCHI O TCOPCTUYCCKUX OCHOBAX IIPOLCCCOB
paszieneHue 1 OYUCTKA XUMUYECKUX BELIECTB IIPU IIPOBEACHUN XMMUYECKOI0 IKCIIEPUMEHTA;

- C TpyIOM JEMOHCTPHPYET HABBIKM HAayYHO-TEOPETUYECKOIO IMOAXOJa K PEHICHUIO 3a1ad
npo()eCCHOHAIBHOW — HAMpPAaBICHHOCTH W MPAKTUYECKOTO WX  HCIONbB30BaHUS B JalbHEHIICH
Ipo(eCcCUOHAIBHON AEATENBHOCTH.

5.

OIIEHOYHBIE CPEJICTBA JJId TEKYHIETO KOHTPOJISI YCHEBAEMOCTH W TITPOMEXYTOYHOM
ATTECTAIIU, BKIIIOYAA CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIIUXCHA

[Ipu mpoBeeHUN KOHTPOJIST CAMOCTOSTENbHOM paboThl 00yUYaOMXCs, TEKYIIEr0 KOHTPOJISI U MIPOMEXKYTOYHON aTTeCTallUU MO YIeOHON TUCIUILTHHE
«BBeseHE B TEXHHUKY OSKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN» TMPOBEPSICTCS YPOBEHb C(HOPMHUPOBAHHOCTH Y OOYYAIOIMIUXCS KOMIETCHIUN W
3aIIaHMPOBAHHBIX PE3YIbTATOB O0YyUCHHMsI TI0 TUCHIUILINHE, YKa3aHHBIX B pa3zeie 2 HACTOSIICH MPOTPaMMBI.

5.1.

(DOPMI)I TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH, IIPUMEPHBI TUIIOBBIX Sa)IaHHfI:

Ne it

®opMbI TeKyLIEro
KOHTPOJIst

IIpuMepbl THIIOBBIX 3aJaHUI

1

Bompocsr K 3aIuTe
nabopaTtopHbeIX paboT TIO
pasaeny «TexHuka
0e30MacHOCTH U OCHOBHBIE
MpaBuIIa paboTEI B
XUMHUYECKOU
nabopaTopum»

KoHTtponbHbIe BOIIPOCH! K 3aIKTE JIA00OPATOPHBIX padboT

1. [puBeauTe 5 OOMIMX MPABUIT TOBEJICHUST B XUMUYECKOU J1a00paTopuH.

2. Yto cneayeT NpeAnpruHsTh, €CIH B J1a0OpaTOPUH BO3HHUK OYar BO3TOpPaHus?

3. Uto ciaemyeT npennpuHsTh, €CIH B JIA00paTOPUU pa3OHiIN TepMOMETp?

4. TIpuBeauTe OCHOBHBIE IIPABUIIA JIMYHOM TMIHEHBI IPH paboTe ¢ XMMUYECKUMH COEIMH CHUSIMU

5. IpaBuna Texnukn 6€30MacHOCTH NPU paboTe co CTEKISTHHON 1 (hapPopoBOH MOCYIOM.

6. IIpaBuna paboThl C KOHIIEHTPUPOBAHHBIMU KMCIOTAMHU M TBEPABIMH 1Lie04amMu. [IpaBua mpuroToBiaeHUs: pacTBOPOB KUCIIOT
U mienoyei.

7. IlpaBuina paboOTHI ¢ MMEKTPUIECKUMH TUTUTKaMu. [lepBasi mOMOIIb IPH TOPAKEHUH IEKTPHIECKAM TOKOM.

8. [paBuia pabOTHI C TETKOBOCIIAMEHSIONUMUCS JKHJIKOCTSMHU.
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Ne it

®DopMBI TEKYIEr0
KOHTPOJIsI

IIpuMepbl THIIOBBIX 3aJaHUI

9. IIpaBuna oOpaleHUEe CO CTUPTOBKOM.

10. IlpaBuna paboTHI C MIETOYHBIMA METAJUTAMH.

11. OcHoBHBIE MpaBuia padOThl C TOKCHYHBIMH COSAMHEHUSIMHU. Mephbl 6€30MacHOCTH U MepBasi IOMOIIb TIPH OTPABICHHUH.
12. Kakue neficTBus cremyer NpeanpruHATh NpY MONaJaHuy B IJ1a3a ILEeJIOYH WA KUCIOTHI?

13. HeotnoxxHasi TOMOIIIb MPH 05KOTaxX KACIOTAMU U IIEIOUaMH.

14. TlepBast HOMOIIb NPY TEPMUYECKUX U XUMHUIECKHX 0KOTaxX.

Bompocsl K 3a1mTe
nabopaTopHBIX PaboOT 1o
pasneny «Paszmenenue wu
OYHCTKa OpPTaHUYECKUX
BEIIECTB METOJIOM
HIEPErOHKIDY

KoHTponbHBIE BOIIPOCH! K 3aIUTE JIA00PATOPHBIX padboT

. Ha pa3nuuum B Kakux CBOMCTBaxX COeMHEHUH OCHOBaHA MIEPErOHKa KaK METOJI pa3JesieHHs 1 OUUCTKH BEIIECTB?

. Uto Takoe Temneparypa KUIIEHUs U OT Yero OHA 3aBUCUT?

. Kakoii poriecc Ha3bIBarOT MPOCTON MEPETOHKOI?

. B xakux ciyydasx mpu rneperoHke >KHAKOCTEH MCIONIb3YeTcs XOMoIMIbHUK JInOnxa, a B KaKux — BO3YLIHBIA XOJIOAUIbHUK?
. KakoBo Haznauenne «kunsaTiinbHUKOBY»? Korma ux cieayer BHOCUTD B )KUIKOCTh?

. C Kako# CKOpOCTBIO ITpOBOANTCS Neperonka? Koraa cnenyer ee 3akaHUMBaTh?

. [lo xakuM KpuTEpUsIM CyASIT O CTENIEHH YUCTOTHI IOJy4E€HHOro Impemnapara’?

. Kak meperonsror cMecu BeecTB ¢ OJM3KUMH TEMITEpaTyPaMu KUTICHUS?

. Uto Takoe pexrudukanusn? Yem 3TOT mporiecc OTINIAETCSI OT MPOCTOMN IMePEroHKH ?

10. B kakumx ciy4asx NPUMEHSIIOT MEPEroHKy IMpu MOHMKeHHOM JaBiieHnn? Kakue koia0bl MCHONB3YIOT MPU BaKyyMHOH
neperonke? [louemy?

11. Jlyist 9ero MCcTonb3y0T MEPETOHKY ¢ BOASHBIM mapom? Kakumu cBo¥cTBaMU JOIDKHO 00JIaaTh BEIIECTBO, YTOOBI €0 MOXKHO
OBLIO MEPETOHSThH C BOASHBIM TTapOM?

12. Tlouemy miepe[1 IEPEeTOHKON KUIKOTO OPTaHWMIECKOTO BEIIECTBA €r0 HEOOXOAUMO 0CBOOOINTH OT Biaru? Kak 3To MOXHO
caenaTs?

13. Ha yem ocHOBaH HpOLIECC CYIIKHA OPTaHUYECKHUX PACTBOPUTENICH HEOpraHMYEeCKUMHU ocylmTensiMu. Kakoe cooTHomeHne
MEX]y OCYLUMTEIEM U OCYIIAIOIIUM PAaCTBOPOM.

14. XKunkoe oprannueckoe BeecTBo pasiaraercs oime 150 °C u kunut npu atmocdeproM aasnennu npu 174 °C. Kakoii Bun
MIEPErOHKH HY>KHO BBIOPATh ISl €T0 OYUCTKHU?

O 01NNk~ Wi —

Bompocst K 3aIIUTe
nabopaTopHBIX PaboOT 1o
pazaeny «Pazmenenne wu
OUKMCTKAa  OPTaHUYECKHX
BEIIIECTB METOZIOM
MepeKPUCTAILTH3ALIN

KoHTponbHBIE BONPOCH K 3aIUTE JIA0OPATOPHBIX padoT

1. Pasnuunre B Kakux CBOMCTBaX TBEP/BIX BEILIECTB JIE)KUT B OCHOBE MEPEKPUCTAILIM3AINH KaK METO/Ia OYMCTKU?

2. Ha yeM oCHOBaH M€TO/I NEPEKPUCTAIUIN3ALIHH.

3. VKaxxute oCHOBHBIE TpeOOBaHMs, IPEABSIBISEMbIE K PACTBOPUTEIIO NP MEPEKPUCTALTH3ALNH U KaK €ro oJ0MparoT?

4. Kakue ctaguu BKITFOYaeT Impoliecc nepekpructamm3anuu’? Ha kakoif n3 HuX pa3felsstoTcs IPUMECH U OCHOBHO € BEIIECTBO?
5. Kaxk ocyiecTBUTb Mpo1iecc KPUCTAIIIM3AINH, €CITH: 8) OCHOBHOE BEIIECTBO PACTBOPSIETCS JIyUllle, YeM MPUMECH; 0) OCHOBHOE
BEIIIECTBO PACTBOPSAETCS XyKE, UEM IMMPUMECH.

6. Kakas nmocya vcnosis3yeTcst Uisl pOBEACHU S TepeKpUCTAIUIN3aN ?

7.1loueMy CIPTHI MaJIO IPUTOIHBI TS IEPEKPUCTAIUTM3ANNN KapOOHOBBIX KUCIOT?
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Ne it PopMmb1 Tekyuiero IIpuMepbl THIIOBBIX 3aJaHUI
KOHTPOJISt
8. Kak o4nCTUTH BEIIECTBO OT OKPAIIEHHBIX PUMECEH.
9. Kak BBICYITUBAIOT KPUCTAILIBI TIOCIE TTEPEKPUCTAIITH3AINN?
10. TTo kakOMy KpPUTEPHIO MOYKHO OLIEHHUTh CTENICHb YHCTOTHI MOJYYEHHOTO BElIecTBa?
4 Bompocsr K 3amuTe | KoHTposibHBIE BONPOCHI K 3aUdTe 1a00paTopHBIX padoT
nabopatopHbeix paboT 1o | 1. YTo Takoe BO3roHka, Ha YeM OHA OCHOBAHA.
pasaeny «Oumnctka | 2. UTO MpOUCXOINUT MPH BO3TOHKE.
oprannyeckux  BemecTB | 3. Kakue BeniecTBa HOABEPraroTCsl BO3TOHKE.
METOAOM cyonmumanuu | 4. Kakas temMneparypa Ha3pIBaeTCsl TEMIIEPATypOil BOSTOHKH M KaK €€ MOKHO PEryJnpoBarhb?
(BO3rOHKN )» 5. Kak Hy»HO HarpeBaTh BEIIECTBO IIPH BO3TOHKE, YTOOBI N30€KATh 3HAUYUTENIBHBIX TOTEPb.
6. Crioco0 yBenn4eHus: CKOPOCTH cyOnuManuu’?
7. B ueM npeumyIecTBa BO3TOHKU KaK METOJIa OUMCTKH NIEpes1 epeKpUcTaIITU3aIei?
5 Bomnpocsr K  3aumre | KOHTponbHBIE BOMPOCH K 3aIUTE JIAOOpATOPHBIX padboT
nabopatopHbeix paboT 1o | 1. YTO Takoe MIOTHOCTH BemecTBa?
pazneny «Xumuueckue | 2. Kak onpeaensior mioTHOCTh KUAKUX BEIIECTB?
PEaKTHBBI ux | 3. Kak mioTHOCTH KUAKAX BEIIECTB 3aBUCHUT OT TEMIIEPaTyphl?
knaccudukamus u crenens | 4. Kakoit o6bem Boasl 1 H2SO4 (o = 90%; p = 1,8144 r/mu) HeoOxoauMo cmemats 4To0b! mpuroToBuTh 30 T 45%-HOTO
YUCTOTHD) pactBopa H2SO4
5. PaccunTaiiTe, CKOJIBKO HYKHO B3ATh BOJbI U TBepaoir KOH, 4ro6sr mpuroroButs 50 M 25,36 %-Horo pactBopa KOH p =
1,240 r/m.
6. OnpenenuTh MacCOBYIO JTOIEO a30THOHM KUCIOTHI B 1) MOJIIpHOM €€ pacTBOpe, TNIOTHOCTH KoToporo 1,30 r/mi.

5.2.  Kpurepuwu, mKaabl OLEHUBAHUA TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH:

HaumeHoBaHue
Ixaabl
OIIEHOYHOI' 0
OllCHNBAaHUSA
cpeAcTBa
Kpurtepun onennBanus
(KOHTPOJILHO-
IIaTnoaanbHas
OLIEHOYHOTO
CcucremMma
MepONpHUATHSA)
PaboTa BbIoNTHEHA TIOTHOCTHIO. HeT om0k B JIOTHYECKHX pacCy KIeHUSX. BO3MOXKHO HATM4ME OJHOW HETOYHOCTH 5

Bomnpocs! k 3ammTe
nabopaTopHBIX
pabot

WM OTIMCKH, HE SBJISIONIMECS CIIEACTBUEM HE3HAHMsI WM HEMOHUMaHUs yueOHoro Matepraia. OOydaromuiicst mokasa
TIOJTHBIA 00BEM 3HaHWIA, YMEHUI B OCBOCHHUHY NPOIIEHHBIX TEM U MPUMEHEHNE X Ha MMPAKTHKE.

PaboTa BhITOJIHEHA MTOTHOCTHIO, HO OOOCHOBAHUH IIIaroB PEIICHUs HeIocTaTouHo. [lomyineHa oqHa omulka Wiy J1Ba- 4
TpH HeJl0YeTa.

Jlonyiiensl Oosiee 0IHOM OMIMOKH MK 00JIee ABYX-TPEX HEJI0UETOB. 3
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HawnmenoBanne
OLICHOYHOI 0
cpeAcTBa
(KOHTPOJILHO-
OLICHOYHOT0
MepOoNnpHUATHSA)

I xaJs1
OlLIeHUBAHUA
Kpurtepun onennBanus
[aTudaibHas
crucreMa
PaboTa BeImoIHEHA He MOTHOCTHIO. JlomylieHbl rpyObie OIIMOKH. 2
PaboTa He BbINONHEHA.

53. IIpomexyTrouHas aTTecTalus:

dopma
MPOMEKYTO
YHOH
aTrecTanuu

Tunosbie KOHTPOJIbHbIC 3aIAHUA U HHBIC MaTEPHUAJIbI
AJIsA IPOBEACHUSA l'lpOMe)KyTO‘lHOi;I aTrecTalum:

[EN

o O A~

DK3aMeH B
YCTHOU
dhopme o
oueram

o ~

10

Bapuanr 1
Kakwue neficTBus ciiemyer npeANnpHHATh TPU TIONaIaHAN B TI1a3a MIEIOYH WA KACIOTHI?
Ha yem ocHOBaH mpoiiecc CyIIKH OpraHMYECKIX PACTBOPHUTENEH HEOPraHHUECKUMU OCYIIUTENsIMHU. Kakoe cOOTHOIIIEHHE MEKITy OCYIIHTEIIEM
Y OCYIIAIONINUM PAaCTBOPOM.
Urto Ha3BIBAIOT TEMIIEPATYPOH KHITEHUS BENIECTBA, KAK OHA MOXKET OBITh MOHWKeHa? Kakve BUIbI TepEeroHKH MPUMEHSIOT B 3aBUCMOCTH OT
CBOWCTB pa3/eiiieMbIX BEILICCTB.
Ha vem ocHOBaH MeTO IepeKpUcTALTU3aImi. Kak onpenensfor TeMieparypy IiaBJIeHUs OPTAaHUIECKUX CYIb(POKUCIOT?
Ha 1em ocHoBaH MeTo 1 3KCcTpakiinu? Kak yaamuTh Cieapl KUCIOTHI MU MIEIOYH U3 OPTaHUIEeCKOM (ha3bl.
Ha yem ocHoBano paszzpenenue Beects MetooM [ 2KX? Kak nocrpoena 6110k-cxema razoBoro xpomarorpada? KakoBer o6mactu npuMeHeHus
u HegocTaTtku Mmetoma [ OKX?
Cxonbko HyxHO B3aTh CaCl: 1 Bozpl, 4T00BI IpUroTOBUTE 75 M1 16%-Horo pactBopa p = 1,139 r/mi.
CKOJIBKO HYHO J100aBUTh BOJIbI K 55 Mt 36%-Horo pactBopa KOH p = 1,358 r/mi1, uToObI 110Jy4uTh 25%-HBIi pacTBOp.
[Tpu anamu3e cMecu aHTUOMOTHKOB METOJIOM TOHKOCIIOWHOW XpoMarorpadguu Ha XpomMaTtorpaMmme ObIII0 00HAPYIKEHO IISITHO, PACCTOSHUE OT
[EHTPa KOTOPOTO JI0 JIMHWHU CTapTa cocTaBmiio 15.5 MM, mmuHa npobera ¢ponra smroeHta 150 MM, KakoMy U3 IprBeIeHHBIX aHTUOUOTHKOB
COOTBETCTBYET 3TO MATHO (JIaHBI BETMYMHBI ()aKTOPOB yICP)KUBAHUS BEIICCTB B JAHHOW CHCTEME XpoMaTorpapupoBaHus)?
A. 6-amuHonenuipuianoBas kuciaora Rf=0.26 B. ®enokcunenuipind Rf = 0.10
C. JIuakozamun Rf= 0.35 D. Xnopamdenukon Rf=0.78
[Tpu aHanu3e cMecu aHTUOMOTHKOB psiJia TICHUIIWUTMHA ¢ TIPUMEHEHHEM METOJIMKH TOHKOCIOWHON XpoMaTorpaduu ¢ TpeMs BElIeCTBAMH —
CBUJICTEJISIMU Ha MPOSIBJICHHOW XPOMAaTOTpaMMe ObUTO 0OHAPYIKEHO BCETO BOCEMb IsATeH. CKOIBKO aHTHOMOTHKOB HAXOAUTCS B HCCIICTy MO
cMecn?
A.5 .4 C.3 D.8
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BapuanT 2

[NepBas mOMOIIIB IPH TEPMUYECKUX U XUMUYECKHX OKOTaX.

B kakux cimydast HICHIONB3YIOT BOSHBIE, TECYaHbIC U MeTaJuTMYecKue (cruiaBa Byaa) OaHu?

Ha dem ocHOBaHO pa3neneHne CMeCH ITyTeM TeperoHkd. Kakwe BUIBI MEPEeroHKH MPUMEHSIOT B 3aBUCHMOCTH OT CBOWMCTB pa3/eNsieMbIX
BEIIECTB.

Ha gem ocHOBan MeTox nepekpuctamzamu. Kak onpenenstor KOJIU4ecTBO pacTBOPUTENSI HEOOXOIUMOE TSl EPEKPUCTAIITN3ALMHN ?

Ha yem ocHOBaH MeTo sKcTpakiuu? KakuM TpeOOBaHUSM TOJDKEH YAOBICTBOPSITH PACTBOPHUTEb, IPUMEHSIEMBIN JIJIs SKCTPAKIMH?

Ha yem ocroBaHo xpomarorpaduyeckoe pas3zeieHHe BELIECTB B cllydyae MOHOOOMEHHOW xpomartorpaduu. [ns pemieHrne Kakux 3aiad
MPUMEHSETCS TAaHHBIA METOJT XpoMaTorpapun?

Ckoibko HykHO B3aTh NaOH 1 Bozbl, yTo0bI mpuroToButh 60 M1 26%-Horo pacteopa p = 1,285 r/mi

CKOJIBKO HY>KHO 100aBUTH BOJbI K 50 M1 56%-Horo pactBopa HNO3 p = 1,351 1/mi1, uTo0sI osmyunTs 35%-HbIil pacTBOD.

[Ipu ananu3e cMecH JIMMUI0B METOIOM TOHKOCJIOMHOM XpomMarorpaduu Ha XpoMaTorpaMMe ObII0 00HAPYIKEHO MATHO, PACCTOSHUE OT LICHTPa
KOTOPOTO JIO JINHUM CTapTa COCTaBHIO 85MM, JunHa ipobera ¢ponTta smroenTta 200 mm. KakoMy U3 NpuBeICHHBIX JTUMUOB COOTBETCTBYET
3TO HATHO (aHBI BETUYUHBI (hJaKTOPOB yIEPKUBAHUS BEUIECTB B IJAHHOW CHCTEME XpoMaTorpadupoBaHusi)?

A. pocharnmmnxonuu (nermtur) Rf=0.15  B. tpucreapomnriumepun Rf= 0.65

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

[Mpu ananmse cMecH aHTHOMOTUKOB psijia NEHUIWUIMHA ¢ TPUMEHEHNEM METOAMKH TOHKOCIOHHOW XpoMarorpaduu ¢ TpeMsl BEIIeCTBAMH —
CBUJICTENISIMHA Ha TIPOSBIICHHOW XpoMaTorpaMme ObUT0 00HApYIKEHO BCETo ceMb MsiTeH. CKONbKO aHTHOMOTHKOB HAXOJUTCS B HCCIIEAYEeMOM
cMmecH?

A 4 B.5 C8 D.3

Bapwuant 3

[TpaBuna paboThl ¢ KOHIIEHTPUPOBAHHBIMHU KUCIOTAMH M TBEPABIMHU Iieno4amMu. [IpaBuia mpuroToBiIeHNs pacTBOPOB KUCIIOT U MIETIOYEH.
Ob6o3Hauenre, kBamupuKalys, IPOLIEHTHOE COAEpKaHHEe OCHOBHOIO XMMHUYECKOTO BELIECTBA, IBET MAPKUPOBOYHOM IMOJIOCH XMMUYECKHX
peaktuBoB B coorBeTcTBHU ¢ ['OCT 13867-68

CdopmynupyliTe mepBbiii 1 BTopoll 3akoH [ 'noOca-KonoBamoBa. Yto mpoucxoauT B mpollecce NMeperoHkd. Kakune BUABI MeperoHKd
MIPUMEHSIOT B 3aBUCHMOCTH OT CBOMCTB pa3AeisieMbIX BEILECTB.

Ha yem ocHoBan MeTox nepekpuctauin3anuy. Kak nogduparoTr pacTBOpUTENb TSl IepeKpHCTAIITU3AINH ?

Ha 4em ocHOBaH MmeTox skcTpakimu? Kak MOKHO pacro3HaTh BOJHBIA M opraHnyeckuil ciaoi? Kak pekomeHyeTcs BBUIMBATH BOJHBIN
pacTBOp U3 JIENUTENHHON BOPOHKH U KaK — OPraHNIeCKuii?

Ha gyem ocHoBano pasznenenue BemectB metogoM BDIKX? Kak moctpoena 6mok-cxema >kuakocTHOro xpomarorpada? Kakosbl o0mactu
npumenenuss BOXX?

CxoutbKko HyHO B3aTh KBr 1 Boabl, 4To0bI mpurotoBuTh 100 M1 28%-Horo pactBopa p = 1,238 r/mi

CKOJIBKO HYHO J100aBUTH Bo/IbI K 40 M 40%-Horo pactBopa NaOH p = 1,437 r/mi1, 9To0bI onyuuTh 1 5%-HbIi pacTBOp.

[Mpn ananm3e cMecn aHTHOMOTHUKOB METOJIOM TOHKOCIOMHON XpoMaTorpadun Ha XxpoMaTtorpaMmMe ObUI0 00HAPYKEHO TISTHO, PACCTOSTHUE OT
IEHTpa KOTOPOTO JI0 JIMHUK cTapTa cocTaBwio 18.5 MM, jutnHa npobera ¢ponTa smoenta 150 mm. KakoMy W3 pUBEIEHHBIX aHTHOMOTHUKOB
COOTBETCTBYET 3TO IATHO (JaHbl BETMYHMHBI (JaKTOPOB yI€pKUBAHUS BEIIECTB B IAHHOM cucTeMe Xpomarorpadupopanusi)?
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A. ®enokcunrennmnud Rf=0.12  B. JIuakoszamug Rf = 0.35
C. Xnopamdpennkon Rf=0.78  D. 6-amuHonenupinianoBas kuciora Rf=0.26
10 Ilpwm aHanu3e cMecH aHTUOMOTUKOB Psijia MEHUIIUTUHA C PUMEHEHHEM METOJAMKH TOHKOCIOHHOM XpoMaTorpauu ¢ TpeMs BEIECTBAMU —

CBUJICTEJISIMH Ha TIPOSBIICHHON XpoMarorpaMme ObLTO 0OHApYKEHO BCETO ceMb IATeH. CKOJIBKO aHTUOMOTHKOB HAXOJIUTCS B MCCIICITY MO
cMmecu?

A4 B.5 C.8 D.3

5.1. Kpurepuu, mKaibl OICHUBAHUS IPOMEKYTOYHON aTTeCTallK Y4eOHON AUCIUTUINHBL:

®opma
IPOMEKY TOYHOM
aTrecTaluu

IIxajabl onleHMBaAHUS

Kpurtepuu oneHnBanus

HaunmeHnoBanue
OIIEHOYHOI' 0
cpeAcTBa

[IsaTudaILHAS CHCTEMA

OOyvaronuiicss 3HAET OCHOBHBIC OIPENENCHHs], TIOCICIOBATEIeH B M3JIIOKEHUHM Marepuaa, 3a4TEHO
DK3aMeH: YCTHBIN OIPOC | IEMOHCTPHUPYET 0a30BbIc 3HAHUS TUCIHMIUTHHBI, BJaJceT HEOOXOMMBIMA YMCHUSMHU W HaBBIKAMU TIPU
BBITIOJTHEHN Y TIPAKTUYECKUX 3aJJAHUMN.

OOyyarolmuiicss HE 3HAEeT OCHOBHBIX OIPEACICHMI, HEIOCJICOBATEIICH U COMBUMB B H3JI0XKCHUU HE 3aUTEHO
Marepuana, He 00J1aaeT OMpeIeICHHON CHCTEMOM 3HaHUU TI0 UICTIMIUINHE, HE B TIOJTHON Mepe BIIaJeeT
HEOOXOIMMBIMH YMEHHSIMU ¥ HABBIKAMU TPH BHIMOJHEHUH MPAKTUYECKUX 3aJaHHUM.
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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 IIaTudaaIbHas cucTeMa
Texymui KOHTPOIb:
- OIpoC 3a4TEHO/HE 3aYTEHO
Hroro 3a muciMIUIMHY 9K3aMeH OTJINYHO
XOpOIIO
YIOBJIETBOPUTETBHO
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 AMCTAHIIMOHHOTO 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.

JJ1st CTYIEHTOB ¢ MHBAJIMIHOCTBIO UM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbs (popma
MPOBEICHUS TEKYIIEeH 1 MPOMEXKYTOYHOM aTTeCTallMi YCTAaHABIMBACTCS C yU€TOM UHANBUAYATbHBIX
ncuxo(U3NIecKuXx 0COOEHHOCTEH (YCTHO, MUChbMEHHO Ha OyMmare, MUCHbMEHHO Ha KOMIIBIOTEPE, B
(dbopme TeCTUPOBAHUS U T.I1.).

[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, MaJsiii Kanysxckuii nepeyJiok, 1oM 2, crpoerue 5, aya. 5206, 5204

Ne 1 HaUMeHOBaHHE YUeOHBIX

ayIuTOpuii, 1adopaTopuii, OcHaleHHOCTh y4eOHBIX ayIUTOPMHii, JadopaTopwii,
MAaCTePCKUX, MOMelleHuii MAaCTEPCKHUX, MOMeIeHN | NpeTHA3HAY €HHBIX JJIs1
npeAHA3HAYeHHbIX ISl NPaKTH4YeCKOoii MOATOTOBKH
NPAKTHYeCKOii MOATOTOBKH
- yuebnas ayauropusiNe 5206 st KOMILJIEKT yueOHoii mebenu,
MIPOBEACHUS 3aHATHIH CEMUHAPCKOTO TEXHUYECKHE  CpeAcTBa  OOyueHMs,  CiIyXalihue Ul

TUNA, TPYNIOBBIX U MHAUBUIYAIbHBIX | MpEACTaBlIeHUA y4eOHOW MH(opManuu OONBIIOH ayIUTOPUH:
KOHCYJIbTaIMii, TeKYILEr0 KOHTPOISI M | HOYTOYK; TPOEKTOP, IKpaH

MIPOMEXKYTOUYHOM aTTeCTallNN Kommbrorep B koMIUIeKTe ¢ BbIxoJoM B MHTepHeT

- yueOHas aymutopus Ne5204 - | Xumuueckue aboparopun Kadeapbl OpraHMYecKOd XHMHH,
nabopaTopus A1l POBEICHUSI 3aHATUN | 00OPYAOBaHHbBIE BBHITSHKHOW BEHTWISIIUEW, J1TaOOpaTOPHBIMHU
CEeMUHAPCKOTO THIA, TPYIIOBBIX M | CTOJAaMU C TIOABEAEHHBIM  BOJONPOBOJOM M PO3ETKAMH

VHIUBH/Ty ATbHBIX KOHCYJbTaluH, | anekrponutanus. JlabopartopHble cTeHAbI, HA0Op CTEKISHHOM
TEKYILETo KOHTPOJIS U IPOMEKYTOUHOH | 1abOpaTOpHOW MoOCy/bl, HaOOp PpEaKTHBOB sl INPOBEAEHUS
aTTeCTaLUH IKCTIEPUMEHTANBHBIX paboT. O0OpyIOBaHME: HArpeBaTEIbHBIC

npuOOpPBI (KOIOOHATpeBaTENH, IEKTPOTUIUTKH ), MEXaHHUECKHE
MEIIANKH, TOMOI€HE3aTOpbl, HCHAPUTENb POTaUUOHHBIA HP-
12M, wucnapurens HBO, wmemanku BEPXHENPUBOJIHBIE,
TOMOTEHE3ATOPHI, pudop pedpakromeTp MP®,
criektpooTomerp Perkin Elmer, cnexrpodoromerp Crnexopa
M-40, cnekrpoporomerp Cd-26, ycranoBka Y3V-025,
xpomarorpad «Xpom-5», xpomarorpad «Kpucrammomtokc-
4000», sxuakoctHoW xpomarorpad «Gilson»  BBICOKOTO
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nasnenust, mpuoop Datacolor, mukpockorn Mukmen-100-1, PMC
pH-meTpusi, npubop st  oIpeleneHHUs  TeMIeparypsl
MJ1aBieHus1, ynsrpoduoneroBas samna VL-6LC, crepunuzarop
Icy, MEILIATKU MarHuTHbIE c NIOJOTPEBOM,
KOJIOOHATpeBaTEIH.

- IOMEIIEHNE I CAMOCTOSTENBHOM
paboThI

Kowmrmbrorep B KOMIUIEKTE € BbIXOAOM B IHTEpHET

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

Heo0xoanmoe o6opy1oBanue IlapameTtpbI Texnnuyeckne TpedOBaAHMS
[lepconanpubni komnsiotep/ | Beb-Opaysep Bepcus nporpaMmHOTO 00€EcIIedeHNS HE
HOYTOYK/TIJTAHIIIeT, Hiwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Slunekc.bpaysep 19.3
MUKpPO(hOH, OnepannonHas cucteMa | Bepcust mporpaMMHOTO oOecieueH s He
JIMHAMUKHY, amwxe: Windows 7, macOS 10.12 «Sierray,
JOCTYT B ceTh MIHTepHET Linux

Beb6-kamepa 640x480, 15 xanpos/c

Mukpodon 10001

JuHamMuky (KOJIOHKU WU | J00bIe

HAYIIHUKH)

Cerb (MHTEpHET) ITocrosiHHas ckopocTh He MeHee 192 xbut/c

TexHonoruueckoe oOecredeHne peanu3aluy OpPOrpaMMbI/MOAYJS OCYUIECTBISETCS C

HCITIOJIb30BAHUEM OJICMCHTOB
YHHUBCPCUTECTA.

ANEKTPOHHOW  WH(GOPMAIIMOHHO-00pa30BaTEIBHOM  CPEIBI
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10.  YYEBHO-METOJMWYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOUN JUCLUILJIAHBI

Bun n3nanns Anpec caiita 9bC KoinuyecTBo
Ne (y4eOHMK, T'ox HJIH 3JIEKTPOHHOIO pecypca IK3EMILISIPOB B
n/n AT LRGN METEN YII, MII n 12 EEMEITEEIED H3IAHHUS (3anonaunsaemcs 01 u30aHuil 8 oudamoTexe
ap.) 9J1eKMPOHHOM 8U0e) YHuBepcurera
10.1 OcHoBHas nUTEpaTypa, B TOM YHCIE AIEKTPOHHBIE U3TaHU
1 3akyckun C.I'., OCHOBBI PKCTIEpUMEHTA YuebHoe M.: MI'VIT 2012 15
Kpaxuna H.b., nocobue
Mouceena JL.B.,
Peruu AT
2 [Moxapckuit A.®., | [[pakTukyM 10 OpraHUYeCcKOn Y4eOHuK Pocros-na-Jlony 2009 https://znanium.com/catalog/prod -
I'yneBckass  A.B., | xumuu U3znarenscreo FOOY uct/556021
610 0.B,,
Ozepsckmii B.A.
10.2 JIommomHUTENBHAS TIUTEPATyPa, B TOM YHCIIE IEKTPOHHBIE N3IaHUs
1 Crenun b.J1. TexHuka nabopaTopHOTro VYuebHoe M.: Xumus 1999 10
9KCIIEPUMEHTA B XUMUHU nocobue
2 Mapn Jx., Tocau | [IpaktukyM Mo opraHu4eckou YyeOHoe M. Xutmitst 1993 5
U., Poynu A. XUMUHU nocodue
3 -
10.3 Meroauueckie Marepraibl (yKa3aHHs, PEKOMEHIAIAN 110 OCBOCHHIO quciuiuinHbl aBTopoB PI'Y M. A. H. Kockiruna)
1 Kysnenos JI.H. Yuebnoe nocodue «Bpenenue B YyeOHoe M.: PTY um. A. H. 2022 JlokanbHast cCeTh YHUBEPCUTETA 15
Kapasaesa E.b. TEXHUKY XUMHUYECKOTO rmocooue Kocbsirnna
DKCrepuMeHTa. Koucnexr
JICKITHI
2 Kysnenos JI.H. VueGHoe nocobie «Beeenue B YyebHoe M.: PTY um. A. H. 2022 JlokanpHast ceTh YHUBEPCUTETA 15
Kapasaesa E.b. rocooue Kocsirnna
TEXHUKY XUMUYECKOTO
sKcriepuMenTa. JlabopaTopHbIi

MPAKTUKY M)
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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.

Nemm | DnexTpoHHBIE yUeOHBIE U3aHNs, DJIEKTPOHHEIE 00pa30BaTEIbHBIE PECYPCHI

1. 9BC «Jlanby http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-H3IaTeasCKoro 1eHTpa « Mudpa-M» http://znanium.com/
3. Onekrponnbie uznanus «PI'Y um. A.H. Koceirnuna» Ha miarpopme bC «Znanium.comy

http://znanium.com/

[IpodeccuonabHble 0a3bl JaHHBIX, HH()OPMALIMOHHBIE CIPABOYHBIE CUCTEMBI

1. MexnyHaponHass yHuBepcanbHas pedeparuBHas ©Oaza nmanaeix Web of Science
http://webofknowledge.com/
2. MexnyHaponHass — yHuBepcanbHas — pedepaTuBHas ~ 0aza  JaHHBIX Scopus

https://www.scopus.com

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

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

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

©o s w

BioMed Central http://www.biomedcentral.com

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

Nenn | HammeHoBaHue JHIEH3HOHHOTO PexkBU3UTHI NOATBEPKAAIOIETO
NMPOrpaMMHOI0 obecneyeHust JIOKYMEHTA
1. Windows 10 Pro, MS Office 2019 koHTpakT Ne  18-DA-44-19  or
20.05.2019
2. CorelDRAW Graphics Suite 2018 koHTpakT Ne  18-DA-44-19 or
20.05.2019

3. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakr  Ne  18-DA-44-19 ot
Lightroom, Illustrator, InDesign, XD, Premiere | 20.05.2019

Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

¥ p.)

JUCT VYUYETA OBHOBJIIEHAM PABOYEH IIPOTPAMMbBI YYEBHOM
JUCHUIIVIMHBI/MOLY JISA

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

Ne rojg XapakTep U3MeHeHHii/00HOBIeHHUI HOMep NPOTOKOJIA
00HOBJIEHHS € YKa3aHHeM pa3zzieJia 1 JaTa 3aceIaHus

PII Kadeapbl
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