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AHHOTALIUS

y4eOHO-METOIMUECKOTO KOMIUIEKCA JUCIIUILTUHBI
«Oprannueckasi XuMusi 1 OMOOpraHuYeCKast XUMUS
Hanpasnenue noarotoBku: 19.03.01 «buorexnosorus»

O6p8,30BaTCJILHaH ImporpamMma: «HI/IHICBaSI OMOTEXHOIOT S

Y4eOHO-METOMMUECKHI KOMIUIEKC AUCIUIUTHHBI «OpraHudeckas XUMHS U
OroopraHnyeckasl XuMus» pa3padoTaH JJid CTYJEHTOB 2 Kypca MO HalpaBJICHUIO
19.03.01 «buorexnonorus» npoduias NoAroToBku «lluiesas OMOTEXHOIOTHUS B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no janHOMY HanpaBlIEHUIO U TOJI0KEHUEM
00 yuyeOHO-METOAMYECKUX KOMIUIEKCaX JAMCIMIUIMH 00pa30BaTEIbHBIX MPOrpaMm
BBICIIIET0 TTPOECCUOHATILHOTO 00pa3oBaHusl (YTBEPKACHO MPUKA30M H.0. PEKTOpa
JAB®Y ot 17.04.2012 Ne 12-13-87).

JucrunnmHa «Oprannyeckast XUMHUsT 1 OMOOpraHUYeCKass XUMHUs BXOJUT B
0a30BYI0 4aCcTh YU€OHOTIO IJIaHA.

OO6mass TPyJAOEMKOCTh OCBOCHMS AUCIUILIMHBI cocTaBisgeTr 216 wyacos.
Y4eOHBIM TJIAHOM TPEAYyCMOTPEHBI JIEKIMOHHBbIE 3aHATHS (36  4acom),
npaktuyeckue 3aHsaTus (36 uaca), nabGoparopubie paboTel (36 yacon),
caMocTosiTeNibHast paborta cryaeHta (54 vacom). JlucnumniuHa peanusyetcs Ha 1
Kypce B 2 ceMecTpax.

CopnepkaHue JUCHUIUIAHBI OXBaThIBAET CJCAYIOIMHUA KPYr BOIPOCOB:
OCHOBHBIC 3aKOHBI OPraHUYECKOW XHMHH, KJIacCH(UKAIMIO OPTraHUYeCKUX
BCIIIECTB, XUMHUYECKHE PEAKIMU, XapaKTEPHbIC I PA3JIMYHBIX KJIACCOB
OPTraHUYECKUX  BEIIECTB; OCHOBHI OMOOPTaHWYECKONM XHMHH, OCHOBHBIE
MaKpPOMOJIEKYJIbI, IX CBOMCTBA U PEAKIUW; MPOCTEHININE METOAbI OPTraHMYECKOTO
CHUHTE3a; METO/bI pa3/elIeHNs OPraHUYECKUX BEIECTB; OCHOBHOE 00OpY/IOBaHUE
JUTSl TIOJTYYEHHUS U aHaJIM3a OPraHUYeCKUX BELIECTB.

Hucuunnmnna «Oprannyeckast XMMHUsl 1 OMOOpraHuYecKasi XUMUs JIOTHYECKH

U COACPIKATCIIbBHO CBA3dHA C TAKMMH KypCaMM KakK <<O61ua;1 N HCOpraHUYCCKas



XuMHsD», «lIuieBpie 1 OMOJIOTHYECKH aKTUBHBIC T00ABKW», XUMHs OMOIOTHYECKU
AKTUBHBIX BEIIECTB», «XUMHS MUy, «Du3nueckas W KOJUIOWAHAS XUMUSD,
«bnoxumus», «CocTaB MHIIEBBIX CHUCTEM H METONBI €ro  OMpEaAeIICHUs,
«CTpyKTYypHO-TEXHOJIOTHYECKHE CBONCTBA MUIIEBBIX CUCTEM.
Y4eOHO-METOTMUECKII KOMIUIEKC BKITIOUAET B CEOsI:

— pabouyro nmporpamMmy y4eOHON TUCIIUTIIHHEI;

— y4eOHO-METOAMYECKOEe  OOCCIICUCHHE  CaMOCTOSITEIBbHOW  pabOTHI
oOyuaroruxcs (mpuioxenue 1);

- (GOH/T OIIEHOYHBIX CPEACTB (MPUITIOKEHUE 2).
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Bachelor’s Program «Food biotechnology».

Course title: Organic chemistry and bioorganic chemistry

Basic part of Block 1, 6 credits (3 in 3™ semester and 3 in 4" semester)

At the beginning of the course, the student must:

— Know the basic laws of biology general, inorganic and organic chemistry;

— Know the rules of work in the chemical laboratory;

— Be able to quickly master new subject areas and systematize knowledge
from various fields of science.

Learning outcomes:

GCC-5 ability to use modern methods and technologies (including information)
in professional activities

GPC-2 ability and willingness to use the basic laws of natural sciences in
professional activities, apply the methods of mathematical analysis and modeling,
theoretical and experimental research

PC-9 possession of the main methods and techniques of conducting
experimental research in their professional field

PC-10 the ability to conduct standard and certification testing of raw materials,
finished products and technological processes

Course content: Organic chemistry and bioorganic chemistry

Main course literature:

1. Denisova, O. N. Organic chemistry: a laboratory workshop for
students of the direction of preparation 19.03.01 (Biotechnology) / O. N.
Denisova, V. L. Fominykh, E. V. Tarasenko. - Yoshkar-Ola: Volga State
Technological University, 2016. - 104 p. - ISBN 978-5-8158-1736-4. - Text :
electronic. - URL.: https://znanium.com/catalog/product/1875788



https://znanium.com/catalog/product/1875788

2. Filimonova, N. A. Organic chemistry: a laboratory workshop for
students of correspondence courses in the direction "Technology of
production and processing of agricultural products” / N. A. Filimonova, L. V.
Andreenko. - Volgograd: Volgograd State Agrarian University, 2019. - 72 p.
- Text : electronic. - URL: https://znanium.com/catalog/product/1289040

3. Drevin, V. E. Biological and physical colloid chemistry: a teaching
aid for students of the direction 36.03.02.62 "Zootechny" / Drevin V. E.,
Spivak M., Komarova V. - Volgograd: Volgograd State Agrarian University,
2015. - 152 With. - Text : electronic.c - URL:
https://znanium.com/catalog/product/615100

4. Zykova, M.V. Organic chemistry. Spatial structure of organic compounds
[Electronic resource]: textbook / M.V. Zykova, G.A. Zholobova, O.F. Prishchepova.
— Electron. Dan. - Tomsk: SibGMU, 2016. - 86 p. - Access mode:
https://e.lanbook.com/book/105887 . — Zagl. from the screen.

Form of final control: exam.
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AHHOTaNMs K padoyeil mporpaMmme TUCUMIIIMHBI
«Oprannyeckasi XumMusi 1 OMOOPraHNYecKasi XUMMI»

JucrunmHa «OpraHndeckas XuMus U OMOOPTaHUYECKass XUMHUS SBIISACTCS
nucuumuinHou 6azoBoit yactu bioka 1 b1.5.05.02 Xumuueckoro moayss yueOHOTO
IJIaHa TOJArOTOBKM OakanaBpoB 1o HampasiaeHuto 19.03.01 buorexnosorus,
npodrtb moAT0TOBKY «lIuteBas OMOTEXHOIOTHSIY, PEATH3yEMOT0 B COOTBETCTBUN
¢ OC BO JIB®Y ot 04.04.2016 1.

OO0masi TpyI0EMKOCTh MUCIMIUIMHBI COCTaBIsET 6 3adeTHhIX eauHuI], 216
4acoB. YUYeOHBIM TUIAHOM MPEIYCMOTPEHBI JICKIIHMOHHBIC 3aHATHA (36 Yacom),
npaktuyeckue 3aHsatus (36 dyacoB), snabopaTtopHbie 3aHsATHS (36 waca) u
camocToATeNbHasd padoTa ctyaeHTa (94 yaca). Jlucuuruinaa peanusyercs Ha 1 kypce
B 2 CEMECTp.

HucnunnnHa «Oprannyeckas XUMHsI 1 OMOOpraHrYecKasi XUMUsD) JTIOTUYECKH
U COACpKaTeIbHO CBs3aHA C TaKUMHU KypcamMu Kak «OOmas m HeopraHudecKas
XUMus», «IIumeBpie 1 OMOJIOrMYEeCKH aKTUBHBIC T0OaBKW», XUMUS OMOJIOTHYECKH
aKTUBHBIX BEIICCTBY, «XUMHUSA TUINY, «DHU3HYecKas W KOJJIOWIHAS XUMUSD»,
«bnoxumusy, «CocTaB MHINEBBIX CHUCTEM W METOJBI €ro  OINpPEACIICHUSY,
«CTpYKTYPHO-TEXHOJIOTHYECKHE CBOMCTBA MUIIEBBIX CUCTEM.

Ieabro n3ydeHus: TUCIUTIINHBI SABJsSETCS (POPMUPOBAaHUE KOMITJIEKCA 3HAHUM
M0 OPraHUYEeCKON XMUMHUHU U OMOOPTaHMYECKOW XUMHUU JUIsl TIOCIEAYIOIero ooee
rJIyOOKOTO M3YyYEHMs] NUCIMIUIMH 0a30BOTO YPOBHS MPO(PECCHOHAIBHOTO IHKIIA,
HEOOXOJMMBIX JUIsl YCHCIIHOW peaau3anud NpodheCCHOHATBHOW eI TCIIBHOCTH
OakanmaBpa, W TIPAKTUYECKUX HABHIKOB II0 WCIIOJIB30BAHUIO 3HAHUW IS
TEXHOXHMHUYECKOTO  KOHTPOJII THINEBOW  MPOAYKIIMH, OINpPEACIICHUS  ¢¢
0€30MacHOCTH W Ka4eCTBA, BO3MOXKHOCTH HCIOJB30BaHUS CHIPbS B MHUIIICBOM
MIPOU3BOJICTBE, OMPECICHHS] XUMUYECKUX CBOMCTB PACTBOPOB M MUIIEBBIX CUCTEM
U TIPOUCXOMSAIINX B HUX IMPOIECCOB JJISI COBEPIICHCTBOBAHUS TEXHOJOTHUYECKHX
CBOMCTB MIPOYKIIMU TIPH TIOTYICHUH MMPOTYKTOB IMUTAHUS.

3agaum:



- dopmHupoBaHUE 3HAHHUI B 00JACTH TEOPUU CTPOCHHMS, PEAKIIMOHHOM
CIIOCOOHOCTH, METOJIOB CMHTE3a U XUMHUYECKUX CBOMCTB OPraHUYECKUX BEIIECTB,
HEOOXOUMBIX JJIs1 YIIPaBICHUS XUMHUUYECKUM MIPOLIECCOM.

- dopMUpoBaHUE HABBIKOB IMMOMCKa HayyHOU MHGOpManuu B 00JaCTH
OpraHMYeCKOM XMMHUU U OPraHUYECKOro CHUHTE3a, pabdoThl ¢ MpodeccruoHaIbHOM
JIUTEPATYPOH.

- ®opMHpOBaHUE HABBIKOB, HEOOXOANMBIX JIJIsl OCYIIECTBICHHS CUHTE3a
OPraHUYECKOr0 BEILECTBA 10 U3BECTHOW METOAMKE, €r0 BBIJACICHUSA, OYUCTKU U
UJEHTU(PUKAIIIU YKCTIPECC-METOIAMH.

- ®opMHUpOBaHUE HABBIKOB 00PaOOTKU IKCHEPUMEHTAIbHBIX JAHHBIX U
COCTABJICHHUE OTYETA O MOJYYEHHBIX JKCIIEPUMEHTAIBHBIX PE3yJIbTaTaXx.

- @opMHUpPOBaHUE 3HAHUM O POJIM XHMHUH B DPA3BUTHU COBPEMEHHOMN
HABWIN3ALMM, O CYIIECTBYIOIIUX HEraTUBHBIX  IIOCIEACTBUSAX  HAYy4YHO-
TEXHUYECKOTO Mporpecca, 0 BKJIAJE€ OpPraHUYECKOW XMMHH B peElIeHHE MpoosieM
YCTOWYHUBOTO Pa3BUTHSL.

— dopMUpoBaHUE CIOCOOHOCTH K CaMOOOYYEHUI0O U HEMPEPHIBHOMY

po¢eCCHOHAIBHOMY CaMOCOBEPIIICHCTBOBAHHUIO.

B pe3ynbrare uzyyeHus JaHHON TUCHUILIMHBI y 00yYaromuxcs GpopMUPYIOTCS
CIIEAYIOIINE 001IeKyIbTYpPHBIE, npogeccuoHaNbHbIE U

o0menpogeccuoHaJIbHbIE KOMIIETEHINH (3J€MEHTHI KOMIETEHIINH):

Koa n Jranbl GOPMHUPOBAHMS KOMIIECTECHIIUU
(popmyinpoBka
KOMIIETeHLIUH

OCHOBHBIC HH(POPMAIIMOHHBIE PECYPCHI B

OK-5 cnocobHOCTB _
00JIaCTH XWUMHH; COBPEMEHHBIC MPUEMBI H

HUCIIOJIb30BaTh
METOJIbI MCIOJIb30BaHUsI MH(POPMAIMOHHBIX
COBpPEMEHHBIE .
TEXHOJIOTUN JJIA peallu3alliy 3a/lay Hay4yHO-
METOBI u | 3Haer

HCCIICIOBATEIILCKOM, YIIPaBJIEHYECKOH,

TEXHOJIOTUU (B TOM . z
MIPOCKTHOM, METOJWYECKOW M KYJIbTYPHO-

quclie .

MIPOCBETUTEIILCKOW NEATEILHOCTH; COCTaB U

nH()OpMaIIMOHHBIE) B

OCHOBHBIC XapPaKTCPUCTHUKHU COBPEMCHHOI'O




npodecCuoHaTEHOMN
JCSITeIbHOCTH

MIPOTPAMMHOTO 00eCTICUeHHUS ISl 00padOTKH
TEKCTOBOHM, TaOJWYHOMN, MYJIbTUMEIUNHON
uHpopMaru

HCIIOJIB30BATh COBPEMCHHBIC TCXHOJIOIMH
IIOUMCKa H TIICPCBOJAA I/IH(bOpMaHI/IOHHI)IX

Ymeer WCTOYHHMKOB, Hucroas3oBate WKT  jua
pelieHus 3aj1a4 npo¢ecCuOHATBHON
JESTEIBHOCTH
OTIBITOM CO3/AaHUS AJIEKTPOHHBIX PECYpCOB,
HaIpPaBJIEHHBIX Ha peleHue
po(ecCUOHATBHBIX 3ajay; OIBITOM
B3aMMOJCUCTBUS B ceTu VHTEpHET ¢
JIPYTUMHU y4YaCTHHKaMU 00pa30BaTeIbHOTO
nporecca  JUISL  peLICHHS Hay4YHO-
Brnageer | uccnenoBarenbCckux, IPOEKTHBIX u
KyJbTYPHO-TIPOCBETUTEIBCKUX 3aj1a4u
Ipo¢eCCUOHATILHON NESTEIbHOCTH;
criocobamu HIOIIOJIHEHMUSI
npodecCHOHATBHBIX 3HaHUU nmyTeM
UCTIOJIb30BaHUS BO3MOKHOCTEH
COBPEMEHHBIX CETEBBIX TEXHOJIOTHUH.
OCHOBHBIE  TEOPETHYECKHE  IOJOXKECHUS
OIIK-2 crocoGHOCTE €CTeCTBEHHOHAYYHbIX JVCIIUTLIINH,
" FOTOBHOCTE TEOPETUYECKUE aCHEKTHI IPo000TOOpa U
HCIIONB30BATh IpoOOIIOArOTOBKU 0OBEKTOB,
OCHOBHEIE  33KOHEL pa3IMyaroluXxcs M0 CBOEMY arperaTHOMy
€CTECTBEHHOHAy4HbI | SHACT COCTOSIHUIO; TEOPUM M NPAKTUYECKOE
X  JUCUMIDIAH B IPUMEHEHHE OCHOBHBIX METO/IO0B
PO eCCHOHATBHOI Ka4eCTBEHHOTO u KOJINYECTBEHHOTO
JIeSATENBHOCTH, XMMUYECKOTO  aHajiu3a;  TEOpUu |
[PUMEHATD  METOMbI NPAaKTHYECKOe  MPUMEHEHHE  OCHOBHBIX
MATEMATHIECKOTO (U3UKO-XMMUYECKHUX METO/I0B aHAIN3a
aHanmu3a 1/1 NPUMEHATHh  TOJYYCHHBIE 3HAaHUS  TIPH
MOJIEJINPOBAHUS, YMeer | pelIeHUH NPaKTUYECKHX 33jay U IOCTAaHOBKE
TEOPETUYECKOTO U 71a00paTOPHBIX HIKCIIEPUMEHTOB
IKCICPUMCHTAIBbHOT po(eccuOHaNBHO npo(pUIMPOBAHHBIMU
0 HCCICN0BaHMIA Brnaneer |3HaHMSAMH U IPAKTHYECKHMMH HABBIKAMH B

o0iacTn CCTCCTBCHHOHAYYHbIX JUCHHIIINH,




TEOpeTHUeCcKo paboToil C yueOHOU U
CIIPABOYHOU JIUTEPATYPOH; IPAKTUYECKOU
paboToil ¢ MOCYJIOH,
UCIIOJIb3YEMON B KOJIMYECTBEHHOM AaHAIMN3€
U yYMEHHEM 00paiaThcs

XUMHUYECKOMN
CO CJIOKHOU
AHAJIMTUYECKOW amIapaTrypou; IPUMEHSTh
MOJy4YEHHbIC  3HAHUS

IpU  U3y4YECHUU

MOCJICAYIOIINX AUCHOUIIIINH

OIIK-3
CIIOCOOHOCTBIO
WCIIOJIb30BaTh
3HAHUS 0
COBPEMEHHOM
(bu3HUecKoil KapTUHE
MUpa,
IPOCTPaHCTBEHHO-
BPCMCHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHMH BEIIECTBA
LTS
OKpY’KaroIlIero Mupa

ITIOHUMaHU

U SIBJICHUN TPUPOBI

3HaeT

COBPEMECHHYIO (PM3HUECKYIO KapTHHY MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOCHHE BEIIECTBA JIJIS
TMOHUMAaHUS OKPYIKAIOIIEr0 MUPA U SIBJICHUI
MIPUPOJIBI; OOIIHME TTOHATHUS
3akoHoAaTenbcTBa PO B 00acTu
9KOJIOTHYECKOH OC30ITaCHOCTH

VYmMmeer

pa30upaThCs B CYIIHOCTHA COBPEMEHHOM
(bu3nYeCKoO KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOSHHUH BEIECTBA JIJIS
MMOHMMAaHHS OKPY>KaIOIIEero MUpa M SIBIICHUMA
MIPUPOJIBL;, pa30UpaThCS B CYITHOCTH
XUMHUYECKUX, OMOXUMUYCCKHUX,
MHUKPOOHOJIOTHYECKHUX U APYTHX MPOIECCOB,
MPOTEKAIONTUX NMPU XPAHCHUH U
nepepadoTKe MUIIEBBIX CUCTEM;
KJIACCU(UIIMPOBATH OTXOIBI
MIPOMBITIUICHHBIX MPEITTPUATHH

Baaneer

KOMILJIEKCOM 3HAaHUN O COBPEMEHHOM
bu3nYecKoil KapTHHE MHPA,
[IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOSHHUU BEILECTBA JJIA
ITIOHMMAaHUS OKPY>KalOILEro Mupa v siBJICHUU
IIPUPOABI; KOMILJIEKCOM 3HAHUM,
ITO3BOJISAFOIMM OLICHUTH CTEIIEHb BIIMSHUSA
3arpsiI3HEHUS] aTMOC(EPHOTO BO3/AyXa, BOJbI




Y TIOYBBI Ha 3JI0POBBE JIOJICH U COCTOSIHUE
OKPYXaroIIEH Cpe/ibl

OCHOBHBIC TIOHATHA TCOPHUH INNIAHUPOBAHUA

3 XUMHUYECKOTO  DKCIIEPUMEHTA;  METObI
- HaeT
[IK-9 BIaJICHUC OpraHu3aIH u MIPOBEACHHUS
OCHOBHBIMU AKCIIEPUMEHTATLHBIX UCCIICIOBAHUM
METOIaMHU u o
OCYIIECTBIISATh KOPPEKTHBIM BHIOOp THUTIA
IpueMaMu
YMeeT | XUMHUYECKOTO OKCIEPUMEHTa TMPU  €ro
TIPOBEICHHUS
TJTAaHUPOBAHUM.
AKCTIEPUMEHTAIIbHBIX
T — B HaBBIKAMH MIPUMEHEHUS METOJIOB
—— TJTAHUPOBAHMUS XUMHUYIECKOTO
. DKCIIEPUMEHTA; OCHOBHBIMH METOJIaMH U
Mpo(ecCHOHATBHOR | Braneer p ’
06IaCTH nprueMamu IIPOBEICHUS
HKCIIEPUMEHTAJILHBIX UCCIICIOBAHUIN B CBOEH
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l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOMN YACTHU
KYPCA
Jleknuu (36 4acoB)
Paznen 1. HoMeHkiaTypa opranu4ecKux coexuHeHui (4 yaca)

1. Knaccudukanus opraamdeckux coenuHeHnid. CucteMaTHdeckas,
pauuoHalIbHAsI, TPUBUAJIbHAS HOMEHKIIATYphI (1 yac).

2. N3omepus. Ilonstue wuzomepun. Buabsl u30oMepuH:. CTPYKTypHasd,
reoMeTpuyeckas, ontudeckas uzomepus (1 gac).

3. Tunel rUOpUAU3alMU. SP>-TMOpUAM3ALMA. SP’-TUOpHAM3aLUs. SP-
rubpuauzanus (1 gac).

4, [ToHsiTHE TOMOJIOTUYECKOTO Psifla OpraHuueckux coenuHeHuu (1 gac).
Pa3nen 2. Yraesogopoasl (10 yacos)

1. Ankanpl. Homenkiarypa. ®usznueckue MW XHMHYECKHE CBOMCTBA
anKaHoB. Peakunuu rajoreHUpoOBaHUs, HUTPOBAHUS, CYJIb(PUPOBAHUS AJIKAHOB.
MexaHu3M peakiiuu CBOOOTHOPAANKAIBLHOTO 3aMenieHus (2 yaca).

2. Ankensl Homenknarypa. ®Pusnyeckne M XUMHUYECKHE CBOMCTBA
alKeHOB. Peakuuu TruapupoBaHus, TAIOT€HUPOBAHUS, TUAPOraJOreHUPOBAHUSA,
rUapaTalnuy, MOJIUMEPHU3aLUU aJKeHOB. MeXaHu3M peaklHuH 3JIEKTPOOUILHOTO
npucoeauHeHus (2 yaca).

3. Ankanuensl. HoMenknatypa. @u3n4eckue U XUMUYECKHE CBOMCTBA
aJKaJMeHOB. Peakiiuu ruipupoBaHusi, raJJOr€eHUPOBAHUS, THIPOTATOTCHUPOBAHUS,
ruaparaiyu (2 gaca).

4, Anxunbl. HomeHknarypa. ®Pu3nuecKMe MW XHUMHUYECKHE CBOMICTBA
alKUHOB. Peakiuu ruapupoBaHus, TaJOT€HUPOBAHMS, THAPOTaJIOreHUPOBAHMS,
rUJApaTalnu, NOJIMMEPU3ALUH AIKUHOB. KHCIIOTHBIE CBOMCTBA ATKMHOB. MeXaHu3m
peakiuu Kydeposa (2 gaca).

S. Apenbl. Homenkiarypa. @u3ndeckue 1 XUMUYECKHE CBOMCTBA APEHOB.
Peakuuu ruapupoBaHusi, TAJIOTEHUPOBAHUSI, ATKAJIMPOBAHUS U allMJIMPOBAHUS T10
Opunento-Kpadrcy. Mexanusm peakiiuu 31eKTpoGUIbHOTO 3aMelieHus (2 gaca).

Pa3nen 3. Kuciaopoacoaep:kaiiue opraHu4ecKue BemecTna (6 4acos).



1. Couptel. Homenknatypa. ®duznueckue M XUMHUYECKHE CBOWCTBA
anu(paTUIeCKuX U apoOMaTUYECKUX CcHupToB. Peakuuu ¢ paspsiBom cBsazu C-O.
Kucnotusie cBoiicTBa ciupToB 1 (PeHosoB (2 yaca).

2. KapGonunbnuble coenunenus. Homenknatypa. ®duszmyeckue u
XUMUYECKAE CBOMCTBAa QJIbJIETHAOB W KETOHOB. Peaknuu HYKICO(PHIBHOTO
npucoeauHenus no cesizu C=0 (2 ygaca).

3. KapOokcunsubie coenunenus. Homenknatrypa. @usnueckue u
XUMUYECKHAE CBOMCTBAa KapOOHOBBIX KUCIOT. Peakmus stepudukanuu. CroxHbIS
3(UpPBI, AHTUAPUIBI U XJIOPAHTUIPHUIBI KAPOOHOBBIX KUCIOT (2 yaca).

Paznen 4. Azorcoaeprkamue coequHennsi (6 4acon)

1. Amunpl. Homenknarypa. ®Pusnueckne M XHUMHUYECKHE CBOMCTBA
anu@paTUIECKUX U apoMaTHIeCKuX aMrMHOB. OCHOBHOCTh aMUHOB (2 yJaca).

2. Amunokuciotel. Homenkiarypa. @usnueckne H  XUMHYECKHE
CBOMCTBa KapOOHOBBIX KUCIIOT (2 4aca).

3. Hunazo-, azocoennnenus. Homenknarypa. ®uzndyeckue 1 XMuMHYECKUE
CBOMCTBa JMa30-, aA30COeAMHEHUM (2 "aca).

Paznen 5. buosoruyeckue nmosiumepsl (10 yacon)

1. benku. Knaccudukanus 6enkoB. Turmel cBsa3eil B 0EITKOBOM MOJIEKYJIE.
dusnko-xumudeckue cBoiicta. Ilenruanas cBs3b. buonorudeckoe 3nauenue (4
gaca).

2. Kupwl. Knaccupukauuss xupoB. DU3MKO-XMMHYECKHE CBOMCTBA.
3aBUCHUMOCTh CBOMCTB KUPOB OT UX cocraBa Peakiusi ombuieHus. buonornyeckoe
3HaueHue (3 yaca).

3. VYraesoasl. Knaccudukanus yriepooB. CTepeon3oMepsl yrieBOI0B.
Brnusaue wuzomepun Ha (PU3MKO-XMMHUYECKHE CBOMCTBa yriieBojoB. dopmyna

®dumepa. buonornueckoe 3nauenue (3 gaca).



Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH KYPCA
IpakTnyeckne 3anaTusa (36 yac.)
IIpakTnyeckas padora 1 (2 yac.). Tunsl ruOpuaM3aii B OPraHUYECKUX
coenuHenusax. Kimaccudukanus opranndeckux coeauuennii mo IOITAK.
Bonpocs! 11t caMOnoAroTOBKHU:

1. Tuner ruOpuIM3avK: AJIMHA CBSI3EH;

2. OTnuuuss  pauMoOHAIbHOM, CHUCTEMAaTHUYECKOM W TPUBHUAIBHOMN
HOMEHKJIaTypbl OPTaHUYECKUX COCTUHEHUMH;

3. ['omosioruueckue psisibl OpraHUYECKUX COCTUHEHUN;

4, N3omepusi: OHATHE, BUbI, 3HAUYCHHUE.

IpakTnueckass padora 2 (2 4yac.). Peakiiuu ankanoB. Knaccuduxanus u
HOMEHKJIaTypa aJIKaHOB.

Bomnpocs! 11t caMOnoAroTOBKHU:

1. XUMHYECKHE U (PU3NYECKHE CBOMCTBA aJIKAHOB;
2. XapakTepHbIe BUbI U30MEPHH aJIKAHOB,
3. MexaHu3M peakiiuu cBOOOJHOPAIUKATLHOTO 3aMEIECHUSI.

IpakTnueckasi padora 3 (2 yac.). Peakiuu ankenoB. Kmaccudukanus u
HOMEHKJIATypa AIKEHOB. [{uKI0oankaHsl.
Bomnpoce! 11 caMonoaAroToBKH
1 [uknoankanel. XumMudeckue u GU3NUeCKUe CBOMCTBRA;
2 XapakTepHbIE peaKIMU aJIKEHOB;
3. Metobl NOJTyYeHUs alIKEHOB;
4 [TpoayKThl OKUCIIEHUS AJIKEHOB MIPU PA3IUYHBIX YCIOBUSAX.
IpakTnueckasi padora 4 (2 yac.). Peakiuu ankanguenoB. Knaccudukanus u
HOMEHKJIATYpA AJIKAAUECHOB. THIBI CBA3EH B TUECHAX.
Bormpocs! 11t caMOnIOArOTOBKH .
XuMHuueckre U PU3nYecKue CBOMCTBA,
Peakumu okuciaeHus: 1UCHOB;

Peakuuu nosumepusanuu TMEHOB,;

M Do

MexaHu3M peakluu JIEKTPOPUIBHOTO MPUCOETUHEHUS.



IIpakTnueckasi padora 5 (2 yac.). Peaknuu ankunoB. Knaccuduxanus u
HOMEHKJIaTypa aikuHOB. Tpumepuszanusa. Jumepusanusi. Peaxuus JleGenena.
Peakiusa Kyueposa.

Bomnpocs! i1 caMonoJAroToBKH

1 Merton nostyyeHust alibJIETUI0B U KETOHOB U3 aJIKUHOB,;

2 Jlumepursanus U TpuMepusanys. MexaHu3Mbl pEeakiuu;

3. CnocoObl oJTy4eHHUs aJIKHHOB;

4 KuciaoTHbIe CBOMCTBA AIKMHOB, B3aUMO/JICHCTBUE C METAJIaMH.

IIpakTuyeckas padora 6 (2 uyac.). Peaknuu apenoB. Knaccudukanus u
HOMEHKJIaTypa apeHoB. ['oMmoniorn 6en3ona. OcoOEHHOCTH peaKIii OKUCICHUS U
3aMEILECHUS B apeHax

BOHpOCBI JJIsL CaMOIIOATOTOBKU.

1. CnocoObl OJIy4eHHE APEHOB;

2. Oco0eHHOCTH peakIui 3aMellleHus] B MOJeKyJie OeH30jla U €ro
rOMOJIOTOB;

3. CnocoObl osTy4eHus1 PEeHOJIOB;

4. Peakuuu ankuiMpoBaHus U allUIMPOBAHMUSL.

IIpakTuyeckas padora / (2 4ac.). Peakiuu cnuprtoB. Knaccudukamus u
HOMEHKJIaTypa cnupToB. B3ammopeiictBue ¢ metamuiamu. BzaumopneictBue ¢
kucinotamu. Ocobennoctu okucienus. [Ipocteie 3dgupbl. CriocoObl MoTyydeHUs
ATUJIOBOTO CIUPTA.

Bormpocs! 111 caMOIOArOTOBKHU:
1. Crioco0sl MmosTy4eHre CIIUPTOB;
2. N3meneHne  CBOMCTB ~ CIMPTOB  C  YBEJIMYEHUEM  MAaCChI
YTJIEBOJOPOAHOIO paJuKaa;
3. Oco0EHHOCTH OKUCIIEHUS! CIUPTOB;
4, KadecTBeHHbIE peakliii MHOTOATOMHBIX CIUPTOB (ITOJIMOJIOB).

IIpakTHueckasi padora 8 (2 uac.). Peakumu anpaerunoB. Knaccudukanus u

HOMEHKJIaTypa anbaeruaoB. CnocoObl noayueHus. Peakuus cepeOpsHOro 3epkaia.

Peaxnusa Kiemencona.



1
2
3.
4

Borpocs! a1t caMOnoAroTOBKHU:
CniocoObl IOJTy4eHHE aTbIETHIIOB;
KauecTBeHHBIEC peaKIuu aabJIerui0B;
Peakiuu nykneoduiibHOrO npucoeauHenus mo cesazu C=0;

Peaknua Kannunapo.

IIpakTuyeckas padora 9 (2 uac.). Peaknun keronoB. Kmaccuduxamus u

HOMEHKJIaTypa KeToHOB. CnocoObl monyueHusi. Peaxuus Kwknepa. Peaxuus

Kiemencona.
Bormpocs! 11 caMOITOArOTOBKHU:

1 Cnoco0bI moJy4eHrne KETOHOB,

2 Peaxuuu Kuxxnepa u Kinemencona;

3. KadecTBeHHBIE peaklii KETOHOB;

4 B3anmoneiicTBre KETOHOB CO cnupTamu. Ketanu u nmosryketanim.

IIpakTuyeckas padora 10 (2 uac.). Homenknatypa KapOOKCHIIBHBIX

coenuHenuii.  Peakums  srepudukanuu.  [lomydeHue  aHrUapUIOB U
XJIOPaHTUJIPUIOB.

1
2
3.
4

Borpocs! 111 caMOIoArOTOBKHU:
Cnoco0bl osyueHre KapOOHOBBIX KHCIIOT;
Peakuus stepudukannn. CrnocoObl MOIyYeHUS CIOKHBIX 3(DUPOB;
Anrunpunasl. Buasl anruapuos. CnocoObl ony4YeHus;

JlekapOokcuinpoBaHue KapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora 11 (2 yac.). Amunbl. CiocoObl TOJTYYECHHS] AMHHOB.

HepBI/I‘-IHBIe, BTOPHUYHBIC U TPCTUYHBIC aMHUHBI. OCHOBHBIC CBOMCTBA aMHHOB.

Bormpocs! 11t caMOnoArOTOBKH::

1 Crioco0sl MoJy4eHnEe aMUHOB;

2 OTnauyust CBOMCTB IEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX AMUHOB,;

3. KucnoTrHsie 1 OCHOBHBIE CBOMCTBA AMHHOB;

4 ALMIIMPOBAHUE IEPBUYHBIX U BTOPUYHBIX AMUHOB.

IIpakTuueckas padora 12 (2 yac.). [uazo-, a30COCIMHEHUSL.

Homenknarypa. ®u3ndeckue 1 XMuMUYECKUE CBOMCTBA AUA30-, A30COCIUHEHUI



1
2
3.
4

Bomnpocs! a1s caMmonoiroToBKu
CniocoOsI moJydeHue 11ua3o- U a30COCTMHCHUMH;
IM'uaponus comen nna3oHus;
[Tonydenue anpaeruioB U KETOHOB U3 INa30COCIMHEHU

CaoiicTBa anmnaTHUeCKNX U apOMATHUECKUX JUA30COCTHHCHUM.

IIpakTnueckas padora 13 (2 4yac.). AMUHOKUCIOTHL. AMQPOTEPHOCTDH

AMHMHOKHCIJIOT. PCaKHI/II/I, CBJ3aHHBIC C aM(l)OTepHOCTLI-O.

1
2
3.
4

Bonpocs! 11t caMOnoAroTOBKHU:
CnocoObl OJTy4eHHs] aMUHOKHUCIIOT;
AMdoTepHbIe CBOICTBAa AMUHOKHUCIIOT;
MexaHnu3Mm 00pa3oBaHMs MENTUIHBIX CBA3EH;

PeaKI_[I/II/I IICpCaMUHUPOBAHNA aMUHOKHCIIOT.

IlpakTuyeckas padora 14 (2 w4ac.). benku. Xumuueckue CBOWCTBa.

[lentuanas cBsi3b. CTPYKTYpbI OEIIKOB.

1
2.
3
4.

YYaCTKHU.

Borpocs! a1 caMOmoAroTOBKHU:
Buanl cBsizeit B 6e1KOBOM MOJIEKYJIE;
Kondopmaruu 6enka,
DOU3NKO-XUMHUYCSCKHE CBOMCTBA OeKa;

DepMeHTHI, Kak OEJIKOBbIE KaTalU3aTOPbl. XapaKTePUCTUKA, AKTUBHbBIE

IIpakTuyeckas padora 15 (2 uac.). M3osnekTpuueckas TOuka OENKOB.

3aBHCHMOCTDH CBOMCTB OCIIKOB OT KHCIIOTHOCTH CPE/IBI.

1
2
3.
4

Bonpocs! 1u1st caMOnoaroTOBKHU:
N3onnexTpruyeckast Touka 6enka, METOJIbI €€ OIpeIeIICHuUs;
PeakunonHas cnocoOHOCTh O€JIKOB B 3aBUCUMOCTH OT YCJIOBHUI Cpelibl;
OO6parumas 1 HeoOpaTUMasi IeHaTyparus OeIKoB;

buojsiornueckoe 3HaUeHUE OEIKOB.

IIpakTuyeckass padora 16 (2 wuyac.). XKupwl. 3aBucumocTs GU3NKO-

XUMHYECKUX CBOMCTB OT JKUPHOKUCIIOTHOI'O COCTaBa. FI/I,Z[pOFGHI/I?)aHI/IH KUPOB.

OKkucieHue Kupos.



1
2
3.
4

Borpocs! a1t caMOnoAroTOBKHU:
[IpenenbHble U HENPEIETbHBIC JKUPHBIE KUCITOTHI,
3aBUCUMOCTh (PU3HUECKUX CBOWCTB OT )KHPHOKHCIOTHOTO COCTAaBa;
[IpoykThl OKUCIEHHUS KUPOB. MenaHouImHO00pa30BaHuE;

anporeHmauH;{ JKHUPOB. 3HaueHUE AJI1 IPOMBIIIIJICHHOCTH.

IIpakTuyeckas padora 17 (2 yac.). OmbuieHuE KUpoB. B3anmonerictue ¢

rajJorcHaMu. I/IOIIHOG YUCJI0, KUCIIOTHOC YHCIIO. XapaKTepHLIe PCaAKIUU KHUPOB.

buonorunueckas poJib JKUpPOB.

1
2
3.
4

Bomnpock! a1 caMmonoJIrOTOBKH .
['maponus )KUpoB, OMBUICHHUE;
KucnoTtHoe 4ncio, nepeKucHoOe Yuciio, HOJHOE YUCIIO;
Homenkiartypa kupos;

buonornyeckoe 3HaueHHE JKUPOB.

IlpakTuyeckas padora 18 (2 yac.). YraeBoapl. [loHsATHE O TIIMKO3UTHOM

rupokcuie. Monocaxapuasl. Anbda- u 6eTa-u30Mepbl MOHOCAXapHIOB.

A W o

Bomnpocs! miist caMOnoAroTOBKHU:
Mexann3M 00pa3oBaHMs TOJTyalleTalIeH;
Onrrnueckas N30MEPUS MOHOCAXapHIOB;
BoccranasnuBaromnme cBOMCTBa MOHOCAXapHU/IOB;

SIBrieHne MmyTtaporamuu.

JlaGopaTopHbie padoTsl (724aca)

JlabopaTtopnasi padora 1 (4 uac.). [IpaBuna 6e3onacHocT mpu padbore B

XUMUYECKOH J1aboparopun. XUMHUECKas Iocya.

Ha naGopaTtopHoii paboTe CTyJeHThI 3HAKOMSTCS C TAOOPAaTOPHOM MOCYI0H U

TEXHUKOW 0€30MacHOCTH Ipu paboTe B XUMUYECKOM 1abopaTopun. B xone padboTs!

CTyICHT Oo(OpMIIIET KOHCHIEKT, 3apUCOBBIBAET BHEIIHUM B TOCYIbI, BHJIbI

MAapKHMpPOBKH, 3aIIMChIBACT TOYHOC HA3BAHHC.

1.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

Kaxkas mocy1a OTHOCUTCS K TOYHOU?



2. [IpuHuun onucanus 1a00paTOPHON MOCY/IBI.
3. [lepBas nmomoIipb Npu XUMUYECKOM OXKOTE.

4, [IpaBuna noBeaeHUs MpU MPOBEACHUN XUMUYECKOTIO IKCIIEPUMEHTA.

JlaboparopHasi pa6ora 2 (4 yac.). XMUMHYECKUE CBOICTBA AJIKAHOB.

Bpomuposanue yeneeooopooos: B cyxyio mnpobupky nomemaror 1 wmi
UCCIIEyEMOT0 YTIIEBOI0POAa (MM CMECH YIJIEBOAOPOOB) U TOOABIIAIOT 110 KAILISIM
IIPU JIETKOM BCTPSIXMBAHUU pacTBOp Opoma. Eciu skenras okpacka HE MCUE3aeT Ha
XO0JIOy, TO CMECh CJIETKa HarpeBaroT. Y CTaHaBIIMBAIKOT, CONPOBOXKIACTCS JIU
UCUYE3HOBEHHE OKpPACKH, OOYCIIOBIEHHON MPHUCYTCTBUEM CBOOOJIHOTO Opoma,
oOpa3oBaHMEM OpOMHUCTOrO BOAOpPOJAa — Tra3a, HMMEIOLIEr0 pe3Kuil 3amax,
JOBIMALLIErOCs Ha BO3AyXe (OCOOEHHO MpH BHECEHMH B MPOOUPKY MaJOYKH,
CMOYEHHOH AaMMMAKOM) WM OKpAIIMBAIOIIErO BIAXKHYI CHHIOK JIAKMYCOBYIO
OyMaKKy B KpacHbIil LIBET. Briienenue OpoMUCTOro BoJOpoa XOpouio 3aMETHO Ha
TEMHOM (OoHE NpU BCTPSIXMBAHUM NPOOMPKH, €CIAM CJerka MOAYyTh Haja ee
OTBEPCTHUEM.

Oxucnenue yeneso0opodos nepmaneanamom xaaus: K 1 ma uccnegyemoro
BellecTBa JOOABIAIOT CHaYaja paBHbIA 00bEM pacTBOPA COJIBI U 3aTEM MOCTENIEHHO
N0 KarjisiM MpU CWIBHOM B30alThIBAHMM pACTBOP MEpMaHraHata Kalldg [0
IIPEKpAICHN] N3MEHEHHs BHEIIHETO BUAA CMECH.

Bomnpocs! miist caMOnoAroTOBKHU:

1. Peaknnu, xapakTepHsble 1 AIKAHOB;
2. Bo3MoxHBIE TPOLYKTHI OKUCIIEHUS AJIKAHOB;
3. MexaHu3M rajJoreHUpOBaHUS MPEICIIbHBIX YTIE€BOA0POIOB.

JlaGoparopHnasi padora 3 (4 yac.). XuMHUYECKUE CBOMCTBA aIKEHOB.
bpomuposanue yenesooopooos: B cyxywo mnpoObupky nomemiaror 1 M
WCCJIETYEMOTO YTIIEBO0PO/Ia (MIIM CMECH YTJIEBOJIOPOIOB) M TOOABIISIOT MO KATUISIM
IIPH JIETKOM BCTPSIXMBAHUU pacTBOp Opoma. Ecnu xkenrtas okpacka He Hcue3aeT Ha

X0JIoay, TO CMCCbhb CJICTKa HarpcBaroT. YCTaHaBHI/IBaIOT, COIIPOBOXKIAACTCA JIN



UCYE3HOBEHHE OKpPACKH, OOYCIIOBIEHHON MpPHUCYTCTBUEM CBOOOJHOrO OpoMma,
oOpa3oBaHMEM OpOMHUCTOrO0 BOJOpOJAa — Tra3a, HMMEIOIIEr0 pe3Kuil 3amax,
IBIMAIIETOCS Ha BO3AyXe (OCOOEHHO MpH BHECEHHMH B MPOOUPKY MaJOYKH,
CMOYEHHOH AaMMMAKOM) U OKpAIIMBAIOIIErO BIAXKHYIO CHHIOKI JIAKMYCOBYIO
OyMaXKy B KpacHbIN 1[BeT. Briaenenne 6poMHCTOTro BOOPOAa XOPOIIO 3aMETHO Ha
TEeMHOM (oHE NpU BCTPSIXMBAHUM TPOOHPKH, €CIAM CJEerka MOAYTh Haa ee
OTBEPCTHEM.

Oxucnenue y2ne6000po0os nepmanzanamom kaaus: K 1 vl uccaemxyemoro
BellecTBa JOOABISAIOT CHavaja paBHbIA 00bEM pacTBOpPa COJIbI U 3aTEM MOCTEIIEHHO
IO KaliiM MpH CUJIBbHOM B30ANThIBAHUM pPAcTBOP IE€pMaHIraHaTa Kajus [0
IIpEeKpaIleHNs] K3MEHEHUS BHEIIHETO BUAA CMECH.

Obpaszosanue u ceolicmeéa smunena: llomemarT B MPOOUPKY C PEUHBIM
NEeCKOM | 4acTh cupTa U OCTOPOKHO, MPHU B30ANTHIBAHWH ), IPUIUBAIOT 3 YacTh
KOHII. CEepHOM KHUCHOTHI. lIpHCcOenuHSAIOT ra300TBOAHYIO TPYOKY W HAYMHAIOT
MEJIEHHO M OCTOPOKHO HarpeBaTh MPOOUPKY 10 Hauaaa paBHOMEPHOT'O BbIICTICHUS
ra3a. PeakunonHasi cMech npu 3ToM uepHeeT. OMmyCcKaroT ra300TBOJAHYIO TPYOKY B
pacTBOpHI IEpMaHraHaTa Kajius 1 OpOMHOM BOJIBI.

Bomnpocs! miist caMOnoAroTOBKHU:

1. Peakiuu, xapakTepHble 71 AIKEHOB,
2. Bo3MoxHBIE TPOAYKTHI OKUCIIEHHUS AJTKEHOB;
3. Cnoco0bI moJTy4eHus: dTUJIEHA.

JlabopaTopHasi padora 4 (4 yac.). XvuMHUECKHE CBOMCTBA aJKHMHOB.

Ionyuenue ayemunena e3aumooeticmauem kapouoa kanvyus ¢ 6oooti: Ha qHo
NpOOUPKM TOMEMIAIOT KYCOYKH KapOuja KayblHs, 3aKpbIBAIOT TMPOOKOH C
ra300TBOJHOM TpyOKOH, CHa0XXeHHOMU CTEKJISIHHBIM HAKOHEYHUKOM.
OO0pa3zyromuiics aleTUICH BBIACISETCS Yepe3 Ta300TBOIHYIO TPYOKY.

lI'openue ayemunena: Tlompkuraior alneTuiieH y OTBOAHOM TpyOku mpudopa.
OOpaiaroT BHUMaHUE Ha TO, YTO YE€M MEHbIIIE OTBEPCTUE TPYOKH, TEM a3 TOPUT

MCHCC KOIITAIIIUM IINIAMCHCEM.



Peaxius aneruiieHa ¢ nepMaHraHaTOM Kallus:

B mnpoGupky HamuBaioT | MJI BOAHOTO pacTBOpa MEpMaHTaHaTa Kajws,
N00ABISAIOT TakoM e 00beM pacTBopa KapOoHaTa HATpUs U MIPOIMYCKAIOT TOK
anetuiena. [locterneHHo (uoneToBasi OKpacka pacTBOpa HCYE3aeT, MOSBISIETCS
XJIONIBEBUIHBIA Oocamok okcuma mapranma (IV) Oyporo mBera. M3 amerunena
oOpa3yeTcsi cMeCh BELIECTB (TJIMKOJIEBBIA allbJETH/l, [aBeieBas KUCIOTa U JIp.),
YAaCTUYHO MPOUCXOIUT MOJHOE OKHUCIIeHHE 10 okcuja yraepona (IV). B kucnoit u
HENTpaIbHOU cpenax obpasyeTcs rinaBHbIM oOpazom CO2 u MypaBbUHAs KUCIOTA.

Peaxyus ayemunena ¢ bpomom: B ipoOupky nmomemaroT 1 Mi1 GpoMHO BOIBI

H IIPOITYCKAIOT TOK allCTHUJICHA. HpOI/ICXOIII/IT O6€CHB€‘{I/IB3HI/IC BOJHOI'O pacTBOpaA

Opoma.
Bompocs! a1 caMonoiIroToBKHU:
1. Peakiuu, XxapakTepHbI€ 7151 ATKUHOB,
2. Bo3MoskHBIE IPOAYKTHI OKUCIICHUS aJTKUHOB;
3. HNmeHHbIe peakiiny aJTKUHOB.

JlabopaTopHuasi padora 5 (4 yac.). XuMHUECKHE CBOMCTBA apEHOB.

bpomuposanue apomamuueckux yeneso0opooos:. OnbIT cieayeT NPOBOJUTH B
BBITSDKHOM I1Kady.B cyxyto mpoOupky nomemarT 1 M Toayona, 1006aBistor 1 mi
pacTBOpa OpoMa u BCTpsixuBaroT. CMeCh JEIAT Ha JIBE YaCTH, OTJIMBAs TIOJIOBUHY €€
o0beMa B YUCTYIO CyXyl0 npooupky. OgHy 4acTh ¢ paCTBOPOM OpoMa OCTaBIISIFOT
CTOSITh B IITAaTUBE, APYTYIO - HATPEBAIOT 10 KUMEHUS, TIOCIIE€ YErO TAKKE CTaBsT B
IITaTHB.

[IpuzHakamu peakuuu OpPOMUPOBAHUS SIBJISAETCS MCUYE3HOBEHHUE OKPACKHU
Opoma 1 BbII€JICHUE JBIMSILErocs Ha BO3AyXe OpOMUCTOrO BOAOPOA.

Brusnue ceema na xo0 6pomuposanus apomamuyeckux y2neso0opodos. B
KKy MPpOOHUPKY MOMENIAIOT OJMHAKOBBIA 00BEM OJHOTO W3 YTJIEBOJOPOJIOB.
BricoTa cTo6a ®KUAKOCTH JOJIKHA COCTABIIATh 7-8 CM. 3aTeM Ha KaKIyt0 MPOOUPKY

HAJIEBAIOT KYCOK HEMPO3payHONl PE3MHOBOM TPYOKHM WM KOJBIO U3 IMOJOCKH



yepHO Oymaru (3akperyieHHOW MSTKOW MpPOBOJIOKOW) TaK, YTOOBI 4acTh CTOJI0A
KUIKOCTHU (He MeHee 3-4 ¢cM) Oblia 3aKpbITa OT MPSIMOTO CBETA.

B kaxnayio mnpoOupky mnpwimBaioT mo 5-10 kamenb pacTtBopa Opoma,
BCTPSAIXUBAIOT UX M OCTaBIIAIOT JIMOO HAa PAcCEsSHHOM JHEBHOM CBETE, JIMOO MpHU
OCBEILEHNH JIEKTPUYECKOM JIAMIIOYKOW HA PACCTOSTHUM 2-3 CM; OCBEILIEHHOCTh BCEX
IpoOHPOK JOHKHA OBITH MPUMEPHO OauHAKOBOM. [lo dacam oTmeuaroT Bpems
Hayaua omnbiTa. Yepes 1-10 MuH (B 3aBUCUMOCTH OT TOJIIMHBI CTEHOK IPOOUPOK U
MHTCHCUBHOCTHU OCBEIICHHS ) BUANMAsI YaCTh pacTBOpa 00€CIBEUNBACTCS CHavyaIa B
OJTHOM W3 MpOOUPOK, 3aTeM - B Apyroi. 3amucaB BpeMms, NOTpeOOBaBLIEECS IS
oOeciBEeUMBaHMS >KMJIKOCTH B KaXJIOM mpoOupke, cpa3dy KE OTKPBIBAIOT
3aTEMHEHHYI0 4acThb CJOSI TaHHOM >KUJIKOCTH M OTMEYAroT, MCYe3sa JIM OKpacka
Opoma U B 3TOU YacTH.

VY otBepcTusi npoOUPOK, B KOTOPHIX HaOMOJaeTCa OOeCIBEUMBAHUE,
BBIICIISIETCS IBIMAILMN Ha BO3JyX€ Ia3, HHOTAA B KUAKOCTH 3aMETHBI ITy3bIPbKU.
HcnbiThiBatoT Ha OyMakKaxX, KakoWl 3amax WMEIOT TMPOAYKThl pPEaKIuu B
00€eCLBETUBIIMXCA PACTBOPAX Cpa3y MOCJE UCHapeHus 0oJiee JETYyUnX BEIIECTB.

B onHO#lt M3 MpOOUPOK >KUIKOCTh OCTAETCS OKpPAIICHHOW OpOMOM OYeHb
JUTUTEIIbHOE BPEMSI.

Oxkucnsiemocms apomamudeckux y2n1e6000pooos. B npodbupky nomemarot 1
MJI pacTBOpa MepMaHTaHaTa Kaius U 1 mu1 pa3d. cepHOM KHCIOTHI U JTOOABIISIIOT

HeCcKoJIbKO Karelb (0,5 mit) Tosryosa. CUiIbHO BCTPSXUBAIOT B TEUEHUE HECKOJIBKUX

MHHYT.
Bormpocs! 111 caMOnoArOTOBKH::
1. Peakiuu, xapakTepHble 7151 ApEHOB,;
2. OkucneHue apeHoB. Y CJI0BUS U MPOAYKTHI PEAKIIUH;
3. Bnusinne apoMaTudeckoro KoJplia Ha XUMHUYECKUE CBOMCTBA apEHOB.

JlaGopaTopHas padora 6 (4 yac.). XuMuyeckue CBONCTBA CIIUPTOB.



Pacmeopumocms cnupmog 6 6o0e. PeakTuBbl M 000pYyIOBaHHE: CIHUPTHI
(3TWIOBBIM, MPONUJIOBBIM, OYTWIOBBIA, aMWJIOBBIA WJIM  HM30aMUJIOBBIN);
dbapdopoBbIe YaIIKH, TyIUHKH, TPOOUPKH.

B uetbipe npoOupku HAIMBAIOT MO 2 MJI BOJBI U B KaxAyto 100aBistot 1o 0,5
MJI STHJIOBOTO, MPOMHIOBOTO, OYTHUJIOBOTO, aMHJIOBOTO (MM H30aMHUJIOBOTO)
CIIUPTOB COOTBETCTBEHHO. [IpoOupku Xopoimio BCTpsxuBaroT. OTMedaroT, 4YTO
ATWJIOBBIA W MPOMUIOBBIM CHUPTHI IPEKPACHO PACTBOPSIIOTCSA B BOJIE, OYTUIIOBBIM
COUPT PacTBOPSAETCS IJIOXO, & IPH PACTBOPEHHH aMUJIOBOIO CIHpTa OOpasyercs
AIMYIIbCHsI, KOTOpast ObICTPO pacciauBaercs. [Ipu 7ToM aMUIIOBBIN (M30aMUIIOBBIN)
CIUPT, TOJJOOHO Macily, BCIUIBIBAET HAa MOBEPXHOCTH BOJBL. OTCIOZ]a M BO3HUKIIO
Ha3BaHWE  «CHUBYIIHOE  MAacjio», IOJ  KOTOPhIM  [OHHUMAIOT  CMECh
BBICOKOMOJIEKYJIAPHBIX OJJHOATOMHBIX CIIHUPTOB, B TOM YHUCJIE U H30aMHJIOBOTO.
Briciiue cnupThl MOTYT 0OpPa30BBIBATHCS MPU CIIUPTOBOM OPOKEHUH, IOATOMY MPHU
pa30aBiIe€HUU BOJOM IIOXO OYMIIEHHOTO OT CUBYIIHOIO Macja 3TUJIOBOrO CIIUPTa
MPOUCXOUT TIOMYTHEHHUE PACTBOPA.

I'openue cnupmos: B Tpu papdopoBbie Yallky HAIUBAIOT 1O 1 MJI 3THIIOBOTO,
OyTHJIOBOTO M aMHUJIOBOTO CHUPTOB. CIUPTHI MOHKUTAIOT JTyYMHONW U HAOII0IAt0T
XapakTep ropeHus. BBICOKOMOJEKYJSpHbIE CIUPTHI TOPST 00Jiee KONTSAIIUM U
SPKUM TJIAMEHEM.

ObuapyaiceHue 800bl 6 cnupme u obesgodcusanue cnupma: B dapbdopoBoit
Yallke WIM TUIJIE HarpeBalOT Ha miameHu ropenku 1,5-2 r CuSO4.5H20,
NepeMeNInBasl CoJib MEIHOW MPOBOJIOYKOM, 10 TOJHOTO MCUYE3HOBEHHS TOIy0o0i
OKpacKM COJM U TMPEKpalleHus BbIICICHUS MapoB BOAbL. [[alOT OCTBITh
MOJTy4Y€HHOMY OeJIOMY TTOPOIIKY, EPECHINAIOT €r0 B CYXYyI0 MPOOUPKY U 100aBJISIFOT
2-3 wMn »TwioBoro cnupta. [lpu BCTpsSXuBaHMKM U CIa0OM HarpeBaHUU
COJIEP’KUMOTO TIPOOUPKH O€JIbIN TOPOIIOK OBICTPO OKPAIIUBACTCS B TOJTy0OH IBET.

Komnnexcoobpazosanue mnocoamomuuvix cnupmosg: Ilomectute B mpoOUpKy 3
Kaluid pacTBopa cyibdaTa Meaw, 3 Kalld pacTBopa MIETOYM W B30OJTalTE.
[TosiBiisieTcst roy0OoOM CTYJIEHUCTBIM ocanok ruapokcuaa meaa (I1), koTopeiit npu

HarpeBaHUM J0 KUIEHUS pa3jaraeTcs, BhIIEIss YepHbI ocagok okcuaa meau (II).



[ToBTOopuTe oOmBIT, HO Tepen KumsueHuem ruapokcuna meau (I1) mobasbre B
npoOupky 2-3 karui riunepuHa. [Ipu B30aNThIBaHMM OCAJIOK PAcTBOPSETCS U
MOSIBIISIETCSI TEMHO-CUHEE OKpalllMBaHUE 00Pa30BaBIIETOCs rUliepaTa MEIH.

[Ipy KuIsYEHUH TIHUIEPAT MEIU HE Pa3JIaracTcs U OKPAcKa HE U3MEHSAETCS.
['MUKONMATHI yCTOWYMBBI B IIECJIIOYHOM Cpelle, HO pas3iaratorcsi Ha HCXOJIHbIC
COEIMHEHUS (COIM MEU U TJIUKOJIM) B KUCTIOHN Cpelie.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

1. Peakunm, xapakTepHsI€ U1 CIUPTOB;
2. Bo3MoxkHBIE IPOLYKTHI OKUCIIEHHS CIIUPTOB,;
3. B3aumopeiicTBue cnupToB ¢ MeTasiaMu / THAPOKCUIAMH METAJIOB.

JlaGopaTopHasi padora 7 (4 yac.). XUMHYECKHE CBOMCTBA aJibJIETHIOB.

Obpazosanue ayemanvoecuoa npu oxucieHuu cnupma: B mpoOUpKy c
OTBOJHOIN TpyOkoi BchimaroT 0,5 T OMXpomara Kajus, a 3aTeM NPUIUBAIOT 2 MJI
pa30aBIEHHON CEpHOW KHUCIOTHI W 2 MJ CIOUPTAa U CMECh BCTPSXHUBAIOT.
HabGnrogaeTcs pa3orpeBanre U U3BMEHEHHE OKPACKH CMECH.

3akperuisitoT MPOOUPKY HAKJIOHHO B JIAlIKE INTaTHBA W TMPUCOCIUHSIOT
OTBOJIHYIO TPYOKY, KOHEIl KOTOPOM MOrPY>KarOT MOYTH A0 JHA BTOPOU MPOOUPKH
IIPUEMHMKA, cOJepKallerd 2 MII XOJOJHOM Bonbl. lIpueMHMK nomemarT B
CTaKaH4YMK C XOJIOAHOUN BOJI0N. OCTOPOKHO HArPEBAIOT CMECH MJIAMEHEM TOPEJIKH,
peryJipysi paBHOMEPHOE KUIIEHUE cMecH, n3deras nepedpoca. B Teuenue 2-3 MuH
00BEM JKHUJIKOCTA B TPUEMHHUKE YBEIMYMBACTCS IMIOYTH BIBOE, IOCIE YETO
MPEKpaIIaloT HarpeBaHKUe U pa3ouparoT mpuodop.

OTroH B mNOpUEMHMKE HMEET PpE3KUM 3amax aneraiabiaeruja. PactBop
VCMOJIB3YIOT JJISl TOCHEAYIOIINX OIBITOB.

Boccmanosnenue anvoecuoamu coedunenuti ogyxeanenmuou meou. K 1 mn
uccienyeMoro anpjaeruaa n1o06asisior 0,5 mul pa30aBIeHHOTO pacTBOpa IIEI0Yd U
3aTeM IO KaruisiM pacTBOp CysibdaTta Menu 10 oOpa3oBanus ocanka. [lomyueHnyro

CMCCh HArp€BaroT A0 Ha4Yajla KMIICHUA, IIPU 9TOM OCaA0K U3MCHACT CBOIO OKpPACKYy.



Boccmanosnenue anvoecudamu coedunenuti cepeopa. PacTBop anbjaeruia
HajauBaroT (Mo 1 Mi1) B 1Be MPOOUPKHU M JOOABISAIOT B KXY MPOOUPKY Mo 1 M
CBEKETIPUTOTOBIIEHHOTO aMMHAuyHOTO pacTBOpa OKucu cepedpa. B omny wu3
npoOupoK M00aBisAOT eme 2-3 Kamm pa30aBICHHOTO pacTBOpa IICIOYH.
BceTpsxayB mpoOUpPKH, CTaBAT UX B IIITATUB.

OtmeyaroT, B Kakoi MpoOMpKe H3MEHeHWEe HaOmromaeTcs pasbine. Ecmm
cepeOpo HE BBIACIACTCS, TO HAarpeBaloT MPOOUPKH C KHUIKOCTHIO HECKOIBKO MUHYT
Ha BoJsiHOM Oane 1o 50-60°C.

UToOBl MOMYyYuTh OCAJOK cepedpa B BUJIE 3€PKAIBHOTO CJIOS HAa CTEHKaX
NpOOUPKH, Tepes] MPOBEACHUEM OIBITa CIEAYET TIIATEIbHO BBIMBITH MPOOUPKY
TOPSTYUM PACTBOPOM IIIEIIOYH U 3aTEM OIOJIOCHYTh AUCTHILTUPOBAHHOM BOJOM.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

1. Peakiuu, XxapakTepHbIe IS aTbICTHIOB,
2. [IpumeHeHre aabaeTHI0B B IPOMBITIUICHHOCTH;
3. MexaHu3M peakiiu «CepeOpsSIHOTO 3epKaiay.

JlabopaTopHnasi padora 8 (4 uac.). [leperonka.

B konOy mnomemator 50 M HEM3BECTHOTO BEIIECTBA, BBIJAHHOIO
MpPernoiaBaTesieM U KUIATUIIBHBIN KaMelleK. BCTaBisitoT TepMOMETp, MOMENaloT
KOHMYECKYI0 KOJOY-IPUEMHHUK TIOJ] aJOHX. BKIIOUalOT IJIMTKY, OTMEYaroT
TeMIiepaTypy KumneHuss (B KoJOy-nmpueMHUK TmocTymaer 1 kams). Iliutky
BBIKJTIOUAIOT, KOrja B TepBoi Kkojbe ocraercs 10 mur BemectBa. OTmedaroT
TEMIIEpaTypy KOHIIA IEPErOHKHU. Y MEPErHAaHHOIO BEIIECTBA M3YYarOT NOKA3aTellb
MpeJIOMJIEHUS ¢ OMOIIbIO pedpakroMerpa. OnpeAessaoT NeperHaHHoe BEIIECTBO,

OCHOBBIBAsIChb Ha TCMIICPATYPbI KUIICHHWA U ITOKA3aTCJIA ITPCJIOMIICHUSA HCU3BCCTHOI'O

BEIIlEeCTBA
Bormpocs! 11t caMOnoArOTOBKH::
1. CyIIHOCTh METO/1a IEPErOHKH BEIIECTB;
2. MeTtoab! BbIIEICHUS BENIECTB U3 CMECEH;

3. MGTOI[LI YCTAHOBJICHUS HCIIPCACIbHBIX BCIICCTB.



JlaGoparopHuas padora 9 (4 uac.). [lepekpucrannuzanus.

bepercsa 1,5 rpamma OGeH30itHON KuCIOTHI (¢ TouHOCThIO jJ0 0,1 Tpamma).
beH30liHyI0 KHCIOTYy MOMEMIAIOT B KOHMYECKYIO0 KOOy Ha 250 MWIIWIUTPOB U
npwiuBaoT 100 Mi guctwiuiipoBaHHOM Bozbl. HarpeBatoT koyidy ¢ oOpaTHBIM
XOJIOAWJIBHUKOM M KUISATAT 2 MUHYTHI.

[opstunit pacTBOp QUIBTPYIOT Yepe3 BOPOHKY ISl TOPAYETo (GUIBTPOBAHMUS,
4yTOOBI yAQJIUTh HEpacTBOpuUMbIe mpumecH. [Ipumecu ocrarorcs Ha dunbtpe. Ux
npoMbiBatoT 10 M kumsimei BoAbl. OuibTpaT 0TOMpPaOT B cTakaH Ha 150 Ma u
OCTaBJISIIOT KPHUCTAJUIM30BATHCS, TOrPYKasi €ro B XOJIOJHYK BoAy (IIpH 3TOM
OYMI[AEMOE BEIIECTBO BHINMAJAaeT B BUAC MEIKUX KpHCTALIOB). [lomydaembrit
0CaJIOK OT(PUIBTPOBBIBAIOT ¢ oTcTauBaHueM uepe3 puibTp IlloTTa M OTXKHMMarOT
KPUCTAJUIBl IUIOCKOM CTEKJISIHHOM MpoOKoil. 3aTeMm, NpeKpaTuB OTCTaUBaHHE,
YBIIQXKHAIOT 0CAI0K HECKOJIBKUMH KaIIIMHA BOJbl. CHOBA OTCTAMBAIOT, IEPEHOCAT
Ha [PEIBAPUTENBHO B3BEIICHHBIA KPYXKOK (UIBTPOBAIILHOM Oymarn WU
BBICYLIMBAIOT. BpICylieHHBI oOpa3el] B3BEUIMBAIOT M ONPEACISAIOT BBIXOJ
BEILIECTBA ITOCJIE KPUCTAJUTU3ALNH.

Bompocs! 111 caMonoaAroToBKH:
1. CyurHocTh METOa NEPEKPUCTAIIIN3ALINH;
2. BemecTBa, BIZE/IIEMbIE METOIOM MEPEKPUCTAIITN3AINY,

3. OrpaHuveHus IPUMEHEHHS METO/Ia IEPEKPUCTAILTU3AIIIH.

JlaGoparopuas padora 10 (4 yac.). duznyeckue U XMMUYECKUE CBOMCTBA
KapOOHOBBIX KUCJIOT.

Pacmeopumocms 6 600e kapbonogvix kuciom u ux coseti: HeCKobKoO Kaneib
uin kpuctauinkoB (0,05-0,1 r) kaxxoi U3 uccieayeMbix KUCIOT B30anThIBatOT ¢ 1-
2 MJ1 BOJIBI B TPOOHMPKE; €CIIN KUCIIOTa HE pacTBOPSIETCA MPU OOBIYHOM TeMIepaType,
cMech HarpeBatoT. JlJis Bcex mMmapajuienbHbIX MpoO cieayer Oparb NPUMEPHO
OJINHAKOBBIE KOJIMYECTBA KUCIOTHI U BOJIBI.

OxJIaIuB HarpeTble CMECH, OTMEYAIOT, BBLACIIIOTCS JIM CHOBAa KPHUCTAJUIbI

KHCJIOTHI, paCTBOPHBmeﬁCH JIMIIb ITPHU HarpCBaHuM.



[IpoObI, copepxarmiye OCaoK MalOpacTBOPUMOM KHUCIOTHI, B30AJITHIBAIOT,
3aTe€M YacTh CYCIIEH3UH OTJIMBAIOT B IPYyTUe MPOOUPKH U T00ABIISIOT M0 2-3 Karum
pa30aBJICHHOTO pacTBOpa IIEJOYH; MPH BCTPSIXHWBAHWU KPUCTAUIBI KUCIOTHI
PacTBOPSIOTCHL.

Bvimecnuenue xuciom uz ux coneu Opyeumu Kuciomamu: B oTaenbHbIE
IpOOMPKH TIOMEMIAIOT HEOOJBIINE KOJIWYECTBA KaXKAOW M3 COJIEH YKCYCHOM,
YTOJBHOM, SHTApHOW KHUCIOT U JOOABISIIOT IO HECKOJIBKO Karellb pacTBopa
UCCJIENYyEMON OPraHUYECKON KHCIOTBI, a TaKXe, JJIs CPaBHEHHUs, pa30aBIIEHHON
CEPHOU KUCJIOTHI.

BrITecHeHHE yrojibHOM KUCIOTHI OOHAPYKUBAETCS IO BBIIEICHHUIO IBYOKHCH
yIJepoia, YKCyCHOM KHUCJOTHI - MO 3amaxy HpH KUISTYEHUU CMECH, a STHTapHOU
KHCJIOTHI - IO 00pa30BaHUIO0 MYyTH WK OCajika (cpa3y WM NPU CTOSHUU B TEUECHUE
5-10 mumn).

Kucnomnuie ceoticmsa xapbonogvix kucrom.: B Tpu IpOOUPKU NPUIUBAIOT 11O
0,5 M BOJHBIX pPACTBOPOB KapOOHOBBIX KHCIOT: MYpPaBbHUHOM, YKCYCHOM,
niaBeseBoil. B nmepByro npoOupKy 100aBIsSIOT KaIllIl0 METUIIOBOTO OPAaHKEBOI0O, BO
BTOPYIO — KaILTIO JJAKMYCa, B TPETHIO — KaruTio (eHoI(TaienHa.

B npoOupKy MnOMEmarT HECKOJBKO KPUCTAJIOB OEH30MHOM KHUCIOTHI U
npubasisaoT 0,5 M pactBopa ruapokcuaa Hatpus. Copepkumoe MNpoOUpKU
BCTPSIXUBAIOT J10 pacTBOpeHuUs kKpuctamios. K moayueHHOMYy pacTBOpY J0OABISAIOT
MO KaIuIsiM pacTBOP COJITHOM KHUCIOTHI O BBINIAJEHUS OCA/IKA.

BOHpOCBI JJIA CaMOIIOATOTOBKH.

1. M3MeHeHne OKpacky pa3InvHbIX MHAUKATOPOB B IIEJI0YaX U KUCIOTaX;

2. PactBopuMOCTh KapOOHOBBIX KHCIOT. BnusiHue panukaia Ha
pPacTBOPUMOCTb;

3. B3aumopeiicTBue OEH30MHOM KHUCIOTHI C THUAPOKCHIOM HATpus B

NPUCYTCTBUH COJISTHOM KucaoThl. HabmonaeMple siBeHUs, ypaBHEHHUE PEAKIINH.,

JlaGopaTopHnasi padora 11 (4 yac.). AMdoTrepHbIe CBOMCTBA aMUHOKHUCJIOT.



Amehomepnvie ceoticmea enuyuna: B npodbupky nmomerarot 0,5 M pacTBopa
TJIMIIUHA U TO0ABISIFOT 1 Karumio METHIIOBOTO KPacHOTO. B mpoOupky m06aBisroT 2
KaIlJii pacTBopa (hopMasbaeruia.

Peaxyusa amunoxuciom c xnopuoom scenesa (I111): K 1 mu pactBopa riauiuna
JT00aBISIOT 2 Karuiu pacTBopa xjopuna xkenesa (I1).

Peaxyusa amunoxucnom c conamu meou: B npoOupky HanuBaroT 1 M pactBopa
TJIMIIUHA M BHOCST 10 KPUCTAIUIMKY METHOTO KyIlopoca M areraTa HaTpusl.

Bonpocs! 11t caMOnoAroToBKU:

1. AMpoTepHOCTH OpraHuuecKux coeAuHeHui. [Ipunannsl amporepHoCcTH
AMUHOKHCJIOT;
2. OxkpammBaHue€ METHJIEHOBOTO KpPAaCHOTO B MPUCYTCTBUU TJIMIIMHA.

[TprunHbl HA0JII0/1AEMOT0 OKpaIIUBAHUS;
3. B3auMozeiicTBue aMMHOKHUCIOT ¢ (opManbaerujioM. [IpuHuunel u

YpaBHEHHE PEAKIIUH.

JlabGopaTopuasi padora 12 (4 uac.). OmnpeneneHue OEIKOB B pPacTBOPE.
buyperosas peakuus. Kcantonporennosas peakuus. Peakuus @oons.

buypemosas peaxyusa: B menounoir cpeie O€NKH, a Takke MPOIYKTHl MX
TUAPOIU3a — MENTU bl 1at0T (PUOJETOBOE WIIM KPacHO-(HUOJIETOBOE OKPAIIMBAHUE C
coisiMu Menu. Peakius mpoucxoauT Onarojaps HaJIMYUIO MENTHIHBIX CBS3EH B
oenkax. THTEeHCUBHOCTh OKPACKH 3aBUCUT OT JJIUHBI MTOJTUIETITH/IA.

B mpoOupky HanmmBarOT 5 Kamens pacTBopa sudHOTO Oernka, 3areM 10 karensb
10 %-ro pactBopa menoun. Jlo6asnstor 1-2 kanau pacTBopa cyibhara MeIu, CMECh
nepeMemnuBatot. [losBisieTcs kpacHO-(HUOIETOBOE OKpaIIMBaHUE.

Kcanmonpomeunoeas peaxyus: Peakuusi xapakTepHa JUisi HEKOTOPBIX
apoOMaTUYECKUX aMUHOKUCIOT ((eHWIIalaHnHa, TUPO3UHA, TpUnTodaHa), a TaKkxKe
JUIS. TIENTUI0B, X cojepkamux. [Ipu neldcTBUHM a30THOM KUCIOTHI 00pa3yeTcs
HUTPOCOEANHEHUE JKENTOro 1[BeTa. [[anee HUTPONPOU3BOAHBIE MOTYT PEArUPOBAThH
CO WIEJNIOYbI0 C 00pa30oBaHUEM HATPUEBOM COJIM, UMEIOIICH KEITO-OpaHKEBOE

OoKpammBaHue. B mpoOupky HaiauBaioT 5 Kameilb pacTBOpa SMYHOTO Oelka U



OCTOPOXHO 1o crenke npuOapisitoT 3—4 Kariv KOHIEHTPUPOBAHHOW a30THOM
KUCIOThl. (CMech OCTOpOXKHO HarpeBaioT. BbImagaeTr o0cafok, KOTOPBIU
OKpatuBaeTcs B xenTbiid nBeT. [locne oxnaxnenus B npooupky OCTOPOKHO no
crenke npwmBaoT 10 kamens 30 %-ro pactBopa NaOH, »xenrtas okpacka
NEPEXOAUT B OPAHKEBYIO.

Peaxyus na cepycooepacawue amunoxuciomel (peaxyus Pons): B ocratkax
cepycojiepKaliuX aMHHOKHCIOT ITUCTEMHAa W IIUCTHHA Cepa MpU LIEJIOYHOM
TUAPONH3E OTIeIUsieTcss, obpaszys cynbpuapl. Cynbhuasl, B3aUMOJCUCTBYS C
alleTaToM CBHUHLIA, 00pa3yIOT 0Ca10K Cyb(uaa CBUHIA YEPHOTO U OypO-UEepHOTO
1Beta. B mpoOupke cMenumBaoT 5 Karens pacTBopa ssugHoro 6enka, 5 kamenb 30 %
pacTBOpa MLIENOYM M 2 Kaluld pacTBopa amerara cBuHIA. CMechb OCTOPOXKHO
HarpeBalOT Ha CHOUPTOBKE JO KUIEHUS WU KUMATAT. Uepe3 HEKOTOpoe Bpems
NOSBJSIETCSA OYpOBATO-UEPHOE UM YEPHOE OKPAILIMBAHUE.

Bomnpocs! miist caMONoAroTOBKHU:

1. Mexanu3m OMypeToBOTO METO/1a OIpeiesieHus OenKa B pacTBOPE;
2. OrpannyeHuss KCAaHTOITPOTEMHOBOM pPEaKILIMH;
3. XuMHUUuecKasi akTUBHOCTb OCJIKOB.

JlabopatopHuasi padota 13 (4 uac.). O0patumasi 1 HeoOpaTHMas JeHATYPAITHS
OEIKOB.

Ocadicoenue 6enxkoé cyrbgamom ammonus. B mpoOUpKy ormepsaioT 2-3 cm®
pacTBOpa SIMYHOTO Oenka, JOOaBISIOT PaBHBIM OOBEM HACBIIIEHHOTO PacTBOpa
cyib(ara aMMOHHSI MU CMECh TMEpPEMEIMBAIOT. BpIMamaeT ocajgok TIOOYJIHWHOB,
aTbOYMHUHBI OCTalOTCS B pacTBope. Ocanok GUiIbTpyoT Ha OyMaKHOM (PrIIbTpe.

K ¢dunprpaty n00aBisOT MmOpomioKk cyib(ara aMMOHUS JO TOJTYUYEHUS
HACBIIIEHHOTO pacTBopa (TOCeIHss MOPIHs He pacTBopsieTcs). Brimamaer ocamok
anbOYMHUHOB, KOTOPBIN TaKkke (PUIbTPyETCS.

®OUIBTP ¢ 0CAAKOM albOYMHHOB IIPOMBIBAIOT 5 ¢M° BOIBI, cOOMpas GUILTpaT
B 4uCTyi0 npoOupky. C GuiabTpatoM NTpOJEibIBAIOT OHYPETOBYIO PEAKIIUIO.

OmnpenenstoT MOJMHOTY BbIAENIEHUS OEJIKOB U3 PacTBOPA.



Ocaoicoenue 6enkos cnupmom: OpraHMueCKUE PpPACTBOPUTENN BbI3BIBAIOT
ocaxkJieHue OENTKOB BCIEACTBUE pa3pyLICHUS THPATHOW 000JI0YKHA MAKPOMOJIEKYJI.
B npoOupky HanmupaiorT 1 ¢cM® pacTBopa sM4HOrO Geska ¢ J00aBIEHHEM XJIOPHAA
Hatpus. [1o kamam npumiBarot 4-6 cM® ciMpTa M CUIBHO B30anThIBaOT. Yepes 5—
8 MUH. BBITIAZAET OCAI0K OCIIKOB.

Ocadcoenue Oenkoe MmumepanrvuviMu  Kuciomamu: Peakuus HaxXOguT
NpUMEHEHUE JIJIsi OBICTPOro OIpeiesieHHus Oelika B OMOJIOTUYECKUX KHUIAKOCTSX,
Hanpumep, ™Mode. B Tpum mpoOupku HamuBaroT mo 15-20 kamenb
KOHLIEHTPUPOBAHHBIX KHCJIOT: B IEPBYK) — CEPHOH; BO BTOPYIO — a30THOW W B
TpeThio — cossiHoM. [Ipobupku HakmoHstoT nof yriom 45° u OCTOPOXHO (u3
MUTIETKN) BHOCSIT MO CTEHKE pacTBop Oenka. [IpoOupky nepxaT OTBEpCTUEM OT
cebs. Ha rpanunie Oenka M KHUCIOTHI TOSBIsiETCs Oenoe Kombio. [IpoOupku
OCTOPOKHO BCTpAXUBatOT. OcaJKu pacTBOPSIIOTCS B CEPHOM U COJITHOM KUCJIOTAaX,
HO HE PaCTBOPSIOTCS B a30THOM KHUCIIOTE.

Ocadrcoenue 6e1Ko8 CoNsAMU MANHCENbIX Memainos. bemku ocax1aloTcs COISIMU
MEIH, CBUHIA, PTYTH, LIUHKA, cepedpa U APYTruX TKEIbIX MeTaioB. CBONCTBO
OENKOB CBSI3bIBaTh HMOHBI TSKEJBIX METaNIOB HCIOJIb3YeTCS B MEIULMHE MpH
OKa3aHHMM NIEPBOM MOMOILM MOCTPAAABIIMM OT OTPABJICHUS COJIIMU M€Y, CBUHIIA,
pTyTu. B Tpu npoHyMepoBaHHbIE TPOOMPKU HAIMBAKOT 1Mo 5-10 kamens pacTBopa
Oenka.

B nepByro mpoOHMpKy MO KarjisiM NpuOaBIsiIOT PacTBOp alerara CBUHIIA.
Obpazyetcst ocanok. J00aBiSIIOT elle HECKOJbKO Kamellb, OCaJOoK JIOJKEH
pPacTBOPUTHCS B U30BITKE PACTBOPA COJIH.

Bo Bropyro mpoOupKy Mo KamisM NPUIMBAIOT PacTBOp HUTpaTa cepedpa.
OO0pazoBaBIHiics 0caloK B U30BITKE COJIM HE PACTBOPSIETCS.

B Tperbto mpoOupKy NnpuOaBisitiOT pacTBOp CyibdpaTa MeIu 10 MOSBICHUS
ocajsika. Y OequTeCh, UTO 0CaJ0K PACTBOPAETCS B U30BITKE COJIH.

Borpocs! 111 caMOIoArOTOBKHU:

1. [IpyuunHbl feHaTypaIuu OEIKOB;

2. Mexanusm nenatypanuu. O6patumMasi 1 HeoOpaTuMas AeHaTypaLus;



3. CnocoObl yMEHBIICHHS TEMIIEPATypPhl JeHATypaluu Oelka.

JlaGopaTopnas padora 14 (4 gac.). XKupsl. OMBUICHHE KUPOB.

OmblieHue ocupos wenouvlo 8 B800HOM pacmeope. B HeboIbIIyIO
dapdopoByIo HAIIKY MOMEIIAIOT 3 T KUpa U 6-7 MJT KOHII. p-pa 1menodn. Harpesarot
CMECh Ha CeTKe WM Ha mecouHor Oane 20-30 mMuH 10 ¢l1ab0Oro KWIICHUS, YacTo
nepeMenivBas Najoykod BO H30€KaHUE TOJNYKOB MpU KUMsYeHHH. Bpems ot
BPEMEHHU B CMECh MOJIMBAIOT JUCTUIUIMPOBAHHYIO BOJY B3aMEH BBIKMIAIOIICH,
COXpaHsisi IepBOHAYAIBHBIN OO 00BEM CMECH.

Uepesz 15-20 MHH OpOBEPSIIOT TMOJHOTY OMBUICHHS, JII YErO OTJIMBAIOT
HECKOJIBKO Kareilb CMECH B MPOOUPKY, JOOABISAIOT S-6 MJI TUCTUILUTUPOBAHHOU BOIBI
(Jrydiiie ropsideii) ¥ HarpeBaroT PaCTBOP MPH BCTPSXMBAHWU HA BOJSHON OaHe WUITU
riamMeHeM ropenku. Eciu npo0a pacTBopseTcs B BOJIE HALIENO, HE BB Kalelb
KHpa, OMBUICHHME MOXHO CUMTaTh 3aKOHYEHHBIM; B MPOTHBHOM Cllyyae
MPOJIOJIKAIOT HArPEBATH CMECH KUPa U IIEJIOYH €11I€ HECKOJIBKO MUHYT, MOCJIE€ YETO
CHOBA MPOBEPSIOT MOJHOTY OMBLICHHUSI.

Korma momHOe OMBUIEHHME JOCTUTHYTO, B YalliKy J00aBIsIOT MpHU
nepeMemBaHun  nanoykod 10-15 My ropsdYero HaCBILIEHHOTO pacTBOpa
MOBAapPEHHOW COJIM, TIOCJIE YETO IAI0T CMECH OTCTOSITHCS M OCTHITh. Ha moBepXHOCTH
BOJITHOTO PAacTBOpA BCILIBIBAET CJIIOM MbLJa, 3aTBEP/ICBAIOIINN MPU OXJIaXKICHUU.

Omblienue JHcupos wenouvlo 8 800HOCNUPMOBOM pacmeope. B 1upokyro
mpoOUpPKY TMOMEMIAlOT 3 T XKupa, 3 MJI COUpTa W 3 MJI KOHI[. P-pa IIEJIOYH,
MEePEMEIINBAIOT CMECh BCTPSIXMBAHUEM WJIM MPU MOMOIIM MaJOYKA M HArpeBarOT
npoOMpKy Ha BOJSHOW OaHe A0 Havana kKuneHus. CMech OBICTPO CTAHOBUTCS
OJTHOPOJHOM, U yepe3 3-5 MUH. OMBUICHHE YK€ MOJTHOCTHIO 3aKaHYMBAETCS.

K nony4yeHHOM IycTol KMIKOCTH AOOABISIOT MPU MEPEMEIIMBAHUN TOPSYUI
HACBIIIIEHHBIN P-P MOBApEHHOM cOou. JKUIKOCTh MyTHEET U BBIJIEISETCS CIIOM MbLIIA,
BCIUIBIBAIOIIMIA HAa TOBEPXHOCTb. PacTBOpPOM COJM 3alOJIHSIOT IOYTH BCIO
npoOUpPKYy, YTOOBI BBICOJICHHBIN CIIOM MbUIa MOJAHSUICA A0 ee oTBepcTus. Jlator

CMCCHU OTCTOATBCA B TCUCHHMHU HCCKOJIbBKMX MHHYT Ha BOI[ﬂHOﬁ 6aHe, 34TCM



HOTPyXaroT NPOOUPKY MOYTH IO KPAeB B CTAKaH C XOJOAHOM Booi Ha 5-10 muH.,
IIPYU 3TOM CJIOW MBbLJIa 3aTBEP/IEBACT.

T'uoponuz moina: Oxono 0,5 r MOTYyYEHHOTO BBICATTMBAHUEM MBLUIA PACTBOPSIOT
IpU HAarpeBaHuM B 4-5 MJI AMCTUIUIMPOBAHHOM BOJABI U MOBTOPHO BBICAJIMBAIOT
rOpsS/YMM HACBhII. PACTBOPOM XJIOpHAA HATpus. JlaB BCILIBIBIIEMY MBUIY 3aCThITh,
NEPEKIIABIBAIOT €0 Ha (PUIBTPOBAIBHYIO OyMary U OTKUMAIOT J0CyXa.

Kycouek OYMIIEHHOr0 3TMM IyT€M MbUIA IOMEHIAIOT B CYyXyIO NpPOOHUPKY,
OpUIUBAIOT 1-2 MJT ciupTa, B30ANTHIBAIOT U J00aBISIIOT 1-2 Karmu ¢eHomndranenHa.
3aTreM OCTOpPOKHO, [0 CTEHKE, BIMBAIOT 3Ty KHUJAKOCTh B JIPYTYI0 MPOOUPKY C 3-5
MJT BOJIbI M HAOJIIOJAI0T U3MEHEHUE OKPACKU Ha TPaHUILIE ABYX CIIOEB.

Bonpocs! 11t caMOnoAroTOBKHU:

1. [Ipoueccsl, NPOTEKAOIIME P OMBIIEHUU KUPOB;

2. BiisHMe 3TUI0BOTO CIMpTa HA IPOLECC OMBLICHUS;

3. [IpakTHueckoe NPUMEHEHUE MIEJIOYHOrO THUAPOIN3a KUPOB B
IIPOMBIIIEHHOCTH.

JlaGopaTtopnasi padora 15 (4 w4ac.). KadecTBeHHBIE peakIuu Ha
HEIIpe/IeIbHbIC KUPHBIE KMCIOTHL. I0HOE U KMCIOTHOE YHCIIA.

Onpedenenue KUCI0mHO20 yucia macen (Hcupos): J1ns BbIOJHEHUS padOThI
HEO0OXOJMMO TPHUTOTOBUTH CHUPTOIPUPHYIO CMECh, COCTOSIIYIO M3 JIBYX 4acTei
ATUJIOBOTO 3(upa W OJHON YaCTH ITHIIOBOTO CIUPTA C J0OABJICHHEM S5 Karleib
pactBopa penondpranenna Ha 50 M cmecu. B kadecTBe uccienyeMoro o0beKTa 1mo
yKa3aHUI0 TperojaBareiss Oepercs pacTHTENbHOE Macio (TOJCOIHEYHOE,
parcoBoe, JbHSHOE W Jp.). B KoHHUYeckoil kojioe BMeCTUMOCThIO 250 wmi
B3BECILIMBAIOT HABECKy Maccod 2-3 r ¢ touHocThio 10 0,1 r. 3aTtem, Kk HaBecke
npuiuBatoT 50 mi ciuptodgupHoit cMecu. CoaepkuMoe KoJIObI MEPEMELIUBAIOT U
J00aBISIOT HECKOJIBKO Kamenb (eHondTarenHa. [lomydeHHbI pacTBOp OBICTPO
TUTPYIOT PACTBOPOM THAPOOKUCH Kamus KoHIeHTparueit 0,1 Moab/n 10 moaydeHus

cnabo0-po30Boi okpacku B TeueHun 30 cek.



Onpeodenenue tioono2o uucaa macen (Hcupos). Hapecky xwupa (0,1 T) BHOCSAT B
koJi0y Ha 500 MJ1, JOJTMBAIOT 5 MJI ATaHOJIA JIJIs pacTBOpeHus kupa. Jlo6asisarot 10
MJ criupToBoro pactBopa oaa (Cy = 0,1 monb) u 200 MI BOJBI, BCTPSXUBAIOT U
OCTaBJISIIOT HAa 5 MUHYT. TUTPYIOT U30BITOK 0/1a paCTBOPOM HATpUU THOCYJIb(aTa
(Cy = 0,1 Monp) B mpucyTcTBUM Kpaxmana. [lapannensHo Bo BTOpOid KOJI0E CTaBsIT

KOHTpOJIb 0€3 xkupa. Pacuer ogHoro yucna (X) BeayT no Gpopmyre:
_ (A-B)'12,692-100
~ m-1000

A — 00beM TI/IOCYJIB(I)aTa, HN3PACXOJOBAHHOI'O HAa TUTPOBAHUC KOHTPOJIA; MJI;

,T7e

B — 00beM Tuocynb(hara, u3pacxoJ0BaHHOIO HA TATPOBAHKUE ONBITA; ML,

12,692 — macca #ona, coorBerctByromas 1 mi 0,1 H pactBopa trocynbdara, mr;
100 — nepepacuet Ha 100 r xupa;

M — HaBecKa JKMpa B rpaMMax;

1000 — ko3 durueHT neperoia Mr ioj1a B TpaMMbl

Bomnpocs! miist caMOnoAroTOBKHU:

1. [IpakTHyeckoe 3HaYEHNE KUCIOTHOTO U MOTHOTO YHCIIA;

2. HexxenarenbHble IpOLIECCH] B Maciax U KUPAX;

3. [Tepexnucnoe  umcno. Mertoasl  ONpeaeNieHUs, 3HAYECHHE B
IIPOMBILUIEHHOCTH.

JlabopaTopnass padora 16 (4 w4ac.). KauecTBeHHBIE peakiuu Ha
(GbyHKIMOHaIbHBIE TPYyIIbl yriueBogoB. Peakuus denunra. Peakuus cepeOpsiHOro
3epKaa.

Oxucnenue monocaxapuoog peaxkmueom Tonnenmca (peaxyus «cepedopsHo2o
3epkanay). B nBe mpoOMpKu moMeNIaroT 1o S5 kamenb pactBopa AgNO3 u 5 kanenb
NaOH, a 3arem pgoGapmsitor mo kamisim pactBop NH4OH no pactBopenus
oOpasyroierocs ocaaka, mpu 3tom odpasyercsa [Ag(NH3)2]OH. B onny npoOupky
BHOCAT 5 kamenb 1%-ro pacTtBopa INIIOKO3bI, a B Apyryro — 5 kanenb 1%-ro
pacTBOopa (PpyKTO3bl M CJIErka IMOJOIPEBAlOT UX TOJBKO 1O Hayajga MoOypeHHs

pactBopa. /[lanee peakiusi uper 0Oe3 HarpeBaHusi U TPOOHMPKE C TIIFOKO30M



MeTajuInyecKoe cepedpo BbiJeseTcs 100 B BUIE YEPHOrO Ocajka, Jubo, eciu
CTEHKHU MPOOUPKU ObLUTN YUCTHIMU, B BUJIE OJIECTSIIETO 3€PKAIBLHOTO HAJIETA.

Peaxyus co wenounvim pacmeopom euopoxcuoa meou (1) (doxazamenvcmeo
HAMu4usi HeCKOAbKUX 2Uopoxcunvuuix epynn): B npobupky BHocaT 1 ma 1%-ro
pactBopa ritoko3bl U 1 mit 10%-ro pactBopa NaOH, 3aTeM no karism J00aBisitOT
5%-11 pactBop CuSO4. O6pa3zyronuiicss BHa4YasIe TOTy00i 0CaioK THIPOKCHIA MU
(I1) mpu BCTpsAXMBaHMM PACTBOPSAETCS C OOpa30BaHMEM CHUHETO MPO3PAYHOTO
pacTBOpa KOMIUIEKCHOIO caxapara MeAu. OJTa peakuus XapakTepHa i
COCJIMHEHUM, COJEPKAIIMX HECKOJIbKO THJIPOKCHUIBHBIX TPYMHN (3TUJICHTIUKOD,
TJIMICPHH).

Peaxyus Cenusanosa na ¢pykmosy: B mpoOUpKy BHOCST KPYNUHKY PacTBOP
pesopiuHa. [Jo6asnstot 2 karu 0,5% pactBopa GpyKTO3bI U HATPEBAIOT TOJIBKO 10
Hadaya kurneHus. [locTeneHHo KUAKOCTh MPUOOPETAaeT KPAaCHOE OKpAIIBaHHUE.

Oxucnenue monocaxapudog peakmusom @enunea: B ogny mpoOupky ¢ 1 mi
1%-ro pacTBOpa rar0Ko036l, a B Apyryto ¢ 1 mu 1%-ro pactBopa PpyKTO3bl BHOCST
no 1 mi pactBopoB @enunra Ne 1 u Ne 2. Conepxumoe NpoOMPOK NepEeMEIINBAIOT
¥ BEPXHIOIO YacCTh pacTBOpPa OCTOPOXKHO HATPEBAIOT /10 Hayana kumneHus. B obenx
npoOupKax MOSIBISETCS B MECTE HAIPEBAHUS KENThIN ocaok ruapokcuaa meau (I),
nepexoAsInil B KpacHblid ocafok okcuaa menu (I).

Borpocs! a1 caMOmoArOTOBKHU:

1. KaknmMu coemuHEHUSIMH TIO XHMHYECKOW CTPYKTYpe SBIISIOTCS
MOHOcCaxapuabl? YTiaeBobl?;

2. MexaHn3M peakui MOHOCaxapuaoB ¢ Tuapokcuaom meau (11);

3. CnocoObl OOHApYKEHUS alIbJI03 U KETO3.

JlaGopaTopnasi padora 17 (4 uac.). Penynupymonme u Hepeayluupyroime
YTJIEBO/IBI.

Peaxyus oucaxapuooe c peaxmugom @enunea: B Tpu npoOupku HauTh 110 1,5
Ma 1%-HOro pacTBOpPOB caxapo3bl, MajJbTO3bl M JAKTO3bl. 3aT€M B KaXIYyIO

poOupKy J00aBUTH paBHBINM 00BbeM peakTuBa DeNuHTA, KUIKOCTH MIepEMEIIaTh U



HarpeTh B IJIJAMEHU CHUPTOBKM BEPXHIOIO YacTh PACTBOPOB 0 HAYMHAIOLIETOCS
kuneHusi. HIkHioro 4yacTh pacTBOPOB HE HArpeBaTh.

[Tonox’uTENBHYIO pEakLuIo ¢ peakTuBOM denuHra JarT BOCCTaHABIMBAOILINE
Jucaxapujibl (ManbTO3a M JIAKTO3a), B BOJHBIX PAaCTBOpPaxX KOTOPBIX BCIIEJCTBUE
MyTapoTalliu UMEIOTCSI CBOOOIHBIC alIbICTU/IHbIC TPYNIIbI. PacTBOp caxapossl npu
HarpeBaHuu ¢ peaktuBoM DenvHra 70 HAYMHAIOIIETOCS! KUIIEHUS HE U3MEHSIETCH,
TaK KakK caxapo3a OTHOCUTCS K HE BOCCTAHABIMBAIOIINM JIHUCAXaAPHUIAM.

Bonpocs! 11t caMOnoAroToBKU:

1. OcoOenHoctu CTPOCHHS YIJIEBOJIOB, oOyCIIaBIMBaIONIUE
BOCCTAHOBUTEIBHBIE CBOMCTBA,

2. Biusinue Hepenyupyonmx yrieBo0B Ha 3I0POBbE YEIOBEKA,

3. CriocoObl OJIy4eHHE PeayIUPYIONIUX YIJIEBOJIOB.

JlaGopaTopHnasi padora 18 (4 yac.). XuMuueckue CBOMCTBA MOJIMCAXapUJIOB.

Ilpoba ma xkpaxman: K 5 xamisim pacTBopa Kpaxmasia n06aBbTe | Karuio
pactBopa uoxa. IlolydeHHYI0 TEMHO-CHHIOKO XUAKOCTh HarpeiTe. Okxpacka
MCYE3aeT, HO MPU OXJIAXKIEHUH BHOBb IOSIBIIECTCS.

Kucnommuwiii cuoponuz kpaxmana: B npobupky nomemiator 1 kammo 0,5%
KpaxmanpHOTo Kieicrepa. JlobasmsroT 2 xammm 2H HoSO4 1 mocTaBeTe poOHpKY
B KUIISIIYIO BOJsIHYO0 OaHt0. Yepe3 20 MUHYT OTMEYatOT OTCYTCTBHE ONAJIECIICHIIMU
B pacTBOpe Kpaxmaina (craji npo3paydbiM). C MOMOIIBIO MUMETKH HAHOCAT |1 Karuto
THJIpOJIN3aTa Ha MPEeIMETHOE CTEKIIO U T00aBIAIOT 1 Kamio o4eHb pa30aBIeHHOIO
pacTtBopa Moaa B MOIUIE KAJIHS.

YOeauBmMCh, B OTCYTCTBUM NPOOBI Ha Kpaxman, J00aBISIOT K MPOIYKTY
ruaposn3a n30eTok mesoun (8 kanens 2H NaOH) u 1 xarutro 0,2H CuSOsa.

Borpocs! 11t caMOnIoArOTOBKH:
1. VYrieBobl, cocTaBisitonine kpaxmai. X cOOTHOIIEHHE B MOJIEKYJIE;
2. Knencrepuzanuss kpaxmana. MexaHusMm, OJTanbl, 3HAYECHUE B

IIPOMBINIJICHHOCTH,



3. Peakumst kpaxmana c¢ #HogoMm. MexaHu3M 00Opa3oBaHUSI CHHETO

OKpalInBaHUA.

1. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCH

Y4eOHO-METOANYECKOE oOecrnieueHue CaMOCTOATEIILHON paboThI
oOyuaromuxcs 1o gucuurinie « OpraHnyeckas XuMusi 1 0MoOpraHudecKast XUMUsD)
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B cedsi:

— XapaKTEepHCTHKA 3aJaHUi JUJII CaMOCTOSITEIbHOM pPabOThl CTYJEHTOB U
METOANYECKUE PEKOMEHIAIMY 110 UX BBITTOJTHEHUIO;

— TpeboBaHMsI K  IPEACTABICHUI0O U OQOPMIICHUIO  PE3YJIbTAaTOB
CaMOCTOSITENIbHON paboThI;

— KPHUTCPHH OLCHKH BBIIIOJHCHUA CaMOCTOSITCIbHOM pa6OTBI.



IV. KOHTPOJb JOCTUKEHMS LEJIEN KYPCA

n/n

KonTpoJsmmpyembie
pa3aenbl JUCHUNIIHHBI

Koab! u 3Tansl popmMupoBanus

KOMITeTeHI U

OneHoYHbIe CpeicTBA

IIpomesKkyTOUYHBIH
KOHTPOJIb

HTroropas
aTTecTalus

Paznen 1. Homenknarypa
OpraHUYecKuX COeIUHEHUHN

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHBIE
nH(pOpMaLMOHHbIE
pecypchl B 001acTH
XMMHH; COBPEMEHHBIE
MPUEMBI U METOJIBI
UCTIONB30BaHUs
nH(pOpPMaLMOHHBIX
TEXHOJOTHI IS
peanuzanmy 3a1a4d
Hay4JHO-
HCCIIE0BATEIbCKOH,
YIPaBIEHYECKOH,
MIPOEKTHOM,
METOIUYECKON U
KyJIbTypHO-
IIPOCBETUTENBCKON
JIESITETIBHOCTH, COCTaB
U OCHOBHBIE
XapaKTEePUCTHKU
COBPEMEHHOTO
MPOTPaMMHOTO
obecrieueHns I
00pabOTKU TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEANNHON
nHpOpPMaLNY;
OCHOBHEBIE
TEOpETHYIECKHE
MOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JICLUIIINH;
TEOpEeTHYECKHE
aCTeKTHI MPobooTOOpa
1 TIpOoOOTIOIrOTOBKH
00BEKTOB,
pa3IUYAIONIUXCS 110
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPHUH H
MIPaKTHIEeCKOe

METOZOB
Ka4eCTBEHHOI'O U
KOJINYECTBEHHOTO
XUMHYECKOT0 aHaJN3a;
TEOpUH U
MPaKTUYECKOE

(hHUBUKO-XUMUIECKIX
METOZIOB aHAJIH34;
COBPEMEHHYIO
(hU3NIECKYIO KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHUE BElLECTBA
JUISl TIOHUMaHUsI

MMPUMEHCHUE OCHOBHBIX

MPUMEHCHUE OCHOBHBIX

YO-1-

cobecenoBaHue;
ITP-4 — pedepar

DK3aMeH




OKpYXKAIOLIero Mupa u
SIBIIGHUN TIPUPOJIBI,
00I1I1e TOHIATHUS
3aKoHojaTeNIbcTBa PO
B o0acTH
JKOJIOTHYECKOH
0€30IaCHOCTH;
OCHOBHBIC TTOHSATHS
TEOpUU IUIAHUPOBAHUSA
XUMHYCCKOTO
9KCIIEPUMEHTA;
METO/Ibl OpTaHu3aluu
Y TIPOBEACHUS
IKCIIEPUMEHTAIBHBIX
HCCJIEeIOBaHUI;
OCHOBHBIE METOBI U
MIPUEMBI TIPOBEACHUS
IKCIIEPUMEHTAIBHBIX
HCCJIEIOBAaHUI B CBOCH
npodeccuoHaIbHOMN
o0acTy; cTaHIapTHBIC
U cepTu(UKAITNOHHBIE
WCIBITaHUS CBIPBS,
FOTOBOW MPOAYKIIUHU U
TEXHOJOTUUECKUX
MIPOLIECCOB

YMeeT ucnosb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKA U
nepeBoja
HHPOPMAIMOHHBIX
HUCTOYHHUKOB,
ucnosas3zoBate UKT
JUTS PEeUICHUS 3a0a4
npogeccHoHaTbHOMN
JIESITeTbHOCTH;
MIPUMEHSTh
MOJIYYCHHBIC 3HAHHS
MIPU PEIICHUH
MPAaKTUYECKUX 3a/1a4 U
MOCTaHOBKE
nmabopaTOPHBIX
9KCIICPUMEHTOB;
pa3ompatbcs B
CYIIHOCTH
COBPEMEHHOI
(hm3n9ecKoi KapTHHE
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIICCTBA
JUTS IOHUMAaHUS
OKPY’KaIOIIEero MUpa u
SIBIICHUIA TIPUPOJIEI;
pas3ouparbcs B
CYIIHOCTH
XUMHYCCKUX,
OHMOXUMHYECKHX,
MHUKPOOHOIOTHYECKUX
U IPYTHX TIPOIECCOB,
MPOTEKAIONIUX IPH
XpaHCHHH 1




nepepabdoTKe MHIIEBBIX
CHCTEM;
KiaccuuImpoBaTh
OTXOJIBI
MPOMBIIIICHHBIX
IPEAIPUATUH;
OCYIIECTBIISTH
KOPPEKTHEII BEIOOP
THUITa XUMHIECKOTO
SKCTIEPUMEHTA TP €T0
IUITAaHUPOBAHUH;
MPOBOANTH
CTaH/IapTHBIC U
cepTH(UKAIIMOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIMU U
TCXHOJIOTHYCCKHUX
MPOIIECCOB

Bnaneer onbitom
CO3/IaHus
3JEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
peteHne
npo¢heCCUOHATBHBIX
3aJ1a4; OMBITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JPYTHUMH YYaCTHUKAMU
00pa3zoBaTeNLHOTO
mporiecca sl PeIeHHs
Hay4HO-
HCCIIEI0BATEIbCKIX,
MPOCKTHBIX U
KYJBTYPHO-
MIPOCBETUTEIBCKUX
3a1a4
npodeccnoHanbHOMI
NI TENIbHOCTH,
criocobamu
IIOIIOJITHCHU A
npo¢eCcCHOHATHHBIX
3HaHUU yTeM
HCTIOJIb30BaHUS
BO3MOXKHOCTEH
COBPEMCHHBIX CETEBBIX
TEXHOJIOTHH;
npodeccHoHaIBHO
npoGUIUpPOBaHHBIMH
3HAHUSIMHU N
MMPaKTUYECKUMHU
HaBBIKaMU B 001acTu
C€CTCCTBCHHOHAYYHBIX
JICTIATUINH;
TEOPETUYECKOU
paboToii ¢ yueOHOU 1
CIPaBOYHOU
JUTEPATypPOH;
MPaKTUYECKO# paboToit
€ XUMHYECKOHN

MOCY /10U,
HCIIONIb3YyEMO B
KOJINYECTBEHHOM




aHaIu3e U yMEHUEM
obparmartbcs co
CII0’KHOU
aHaJIMTUYECKON
anmnaparypou;
MPUMEHSTD
[I0JIy4E€HHbIE 3HAHUS
IIpU U3YUYEHUHU
MOCIEAYIOLIUX
JUCLUIUINH;
KOMIUIEKCOM 3HAHUM O
COBPEMEHHOM
(hu3nvecKoi KapTHHE
Mupa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BeIlleCTBa
JUISl IOHUMaHUs
OKpY’KaIoLIero Mupa u
SIBIIGHUN TPUPOJIBL;
KOMIUIEKCOM 3HAHUH,
MO3BOJISIOIIUM
OLICHUTH CTCIICHb
BJIMSHUA 3arpA3HCHUSA
aTMoc(epHOTro
BO31yXa, BOJABI 1
TMOYBbI Ha 3M0POBLE
JIFOJIEH U COCTOSIHUE
OKpY Karollel cpensl,
HaBbIKaMU
MIPUMEHEHUS METOJI0B
IJTAHUPOBAHUS
XUMHUYECKOTO
9KCIIEPUMEHTA;
OCHOBHBIMH METOJaMU
W IpUEMaMH
MPOBENECHUS
OKCIICPUMEHTAJIbHBIX
HcCcleJOBaHUM B CBOEH
npogeccHoHaTbHOMN
obnacTy;

HaBbIKaMU
OpraHu3aluu 1
[IPOBEJICHUS
CTaHJApPTHBIX U
cepTU(PHUKAITMOHHBIX
WCIBITAHUH CBIPbS,
rOTOBOM MIPOLYKIUU U
TEXHOJIOTHYCCKHUX
MPOIIECCOB;
TCOPETUICCKUMU
METOJIaMU U IpUeMaMu
MIPOBEJICHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCHIBITAaHUH CBIPbS,
TOTOBOM MPOIYKIUHU U
TEXHOJIOTMYECKHUX
MIPOIIECCOB B 00JIACTH
npodeccrnoHaTbEHOM
JIEATENbHOCTH




Paznen 2. YraneBonopoast

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHBIE
MH(POPMAIMOHHBIC
pecypchl B 001acTi
XMMHH; COBPEMEHHBIE
MIPUEMBI U METOJTBI
UCIIOJIb30BaHMs
HHPOPMAINOHHBIX
TEXHOJOTHI IS
peanmu3anu 3agad
Hay4HO-
HCCJIEIOBATEILCKOM,
YIIPABJIEHYECKOM,
IIPOEKTHOH,
METOIUYECKON U
KYJIbTYpPHO-
MPOCBETHUTEIHCKOM
JIeSITEIbHOCTH, COCTaB
Y OCHOBHBIE
XapaKTePUCTUKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHUs s
00pabOTKU TEKCTOBOH,
TaOJINIHOMH,
MYJIbTUMEANNHON
nndopmanumy;
OCHOBHbBIE
TEOpEeTHYECKHE
TIOJIOXKEHHUS
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETHICCKHE
aCTeKTHI MpobooTOopa
U TIPOOOTIOITOTOBKH
00BEKTOB,
pa3IMYaroLIMXCS 10
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPHHU H
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
METOZOB
Ka4eCTBEHHOTO H
KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIH3a;
TEOpHH U
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
(hHUBUKO-XUMUIECKIX
METOZIOB aHAJIH34;
COBPEMEHHYO
(hU3NIECKYI0 KapTHHY
MHUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHHE BEIIECTBA
JUTSI TOHUMAaHUS
OKpYIKaIOIIEero Mupa u
SIBJICHUH TIPUPO/IBI,
0oO0IIME TTOHATHS
3aKoHo1aTenbLcTBa PO
B o0acT

YO-1-
cobeceioBaHuE;
I1P-4 — pecepar

JK3aMeH




3KOJIOTHYECKOM
0e30MacHOCTH;
OCHOBHBIE TTOHSATHS
TCOPHUH TUTAHUPOBAHUS
XUMHYECKOTO
9KCIICPUMCHTA;
METO/Ibl OPTraHU3aINN
Y MIPOBEICHUS
IKCTIEPUMEHTATBHBIX
HCCJICIOBAaHUM;
OCHOBHEIE METOBI M
MPUEMbI IPOBEACHHUSI
IKCIICPUMEHTATBHBIX
HCCIIEIOBAaHUM B CBOEH
npo¢heCCUOHANTBHOM
00JacTy; cTaHIapTHBIC
U cepTh(UKaMOHHBIE
UCIIbITAHUA CLIpL}I,
TOTOBOU MPOAYKIMU
TEXHOJOTHYECKHUX
IIPOIIECCOB

YMeeT ucronb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKA U
nepeBoja
nH(pOpPMaLMOHHBIX
HCTOYHUKOB,
ucnons3zoBath UKT
JUISL peLlIeHus 3a1a4
npo¢eCCUOHATBHOM
JIESITeTTHHOCTH;
MIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPA peIICHUN
MPAaKTUYECKUX 331129 U
MTOCTaHOBKE
11a00paTOPHBIX
9KCIICPUMEHTOB;
paszbuparbcs B
CYUIHOCTH
COBpPEMEHHOM
(hmzngeckoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUU BelIeCTBa
JUISL IOHUMAaHHUA
OKpYKaIOLIero MUpa
SIBJICHUI IPUPOJBL;
paszbuparbcs B
CYUIHOCTH
XHUMHYCCKUX,
OHMOXUMHYECKHX,
MHUKPOOHOIIOTHIECKUX
U IPYTHX MPOIECCOB,
MPOTEKAIIUX PU
XpaHCHHUH U
nepepabdoTKe MUIIEBBIX
CHCTEM;
KJIAaCCUPUITUPOBATH
OTXOJBI




MPOMBIIITIEHHBIX
IIPEAPUATUH;
OCYILECTBIISATh
KOPPEKTHBIH BBIOOD
TUIIA XUMUYIECKOTO
9KCIIEPUMEHTA NIPH €r0
IUTAHUPOBAHHU;
MPOBOJUTH
CTaHJApTHBIE U
CepTUPHUKAITNOHHEIC
UCTIBITAHHUSA CBIPBS,
TOTOBOH MPOIYyKIUHU U
TEXHOJIOTHYECKUX
MPOLIECCOB

Bnageet onbiTom
CO3JaHUs
ANEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
peteHne
npo¢eCcCHOHATBHBIX
3a7a4; OITBITOM
B3aNMOJICHCTBHSA B
cetu MHTEpHET ¢
JPYTAMU YYaCTHUKAMU
00pa3oBaTeNLHOTO
mporecca st pelieHust
Hay4YHO-
WCCIIEeIOBATENIbCKHX,
MPOCKTHBIX U
KYJBTYpHO-
MIPOCBETUTEIBCKUX
3ama4
npogeccHoHaTbHOMN
NIESITeTbHOCTH,
crocobamu
MTOTIOTHEHHUS
npodeccrnoHamTbHBIX
3HaHUM IIyTeM
WCTIIOJIb30BaHUS
BO3MOKHOCTEN
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npogeccCHOHaTBHO
MpOPUINPOBAHHBIMH
3HAaHUSMH U
MPaKTUICCKUMHU
HaBBIKaMU B 001acTu
€CTECTBEHHOHAYYHBIX
JUCITUTLINH;
TEOPETUUECKOM
paboToii ¢ yueOHOU U
CIIPaBOYHOMU
JUTEPATypPOH;
MPaKTUIECKO# paboToit
C XUMHYECKOMI
MOCYJI0M,
UCTIONIBb3YEMOH B
KOJMYECTBEHHOM
aHaM3e ¥ yMEHUEM
obOparmarbecs co
CJIOKHOM
AHAIMTUYECKOU




anmaparypoi;
MPUMEHSTD
MOJTyYEeHHBIE 3HAHUS
MIpU U3YUYEHUHU
HOCTETYIONUX
JIUCIUILINH;
KOMIUIEKCOM 3HAHUM O
COBPEMEHHOM
(hmu3ngecKoit KapTHHE
MHUpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BelecTBa
JUTSl TOHUMAaHUsI
OKpY’KaIoIIero MUpa u
SIBIICHUU TIPUPOJIBL;
KOMILJIEKCOM 3HAHUM,
MO3BOJISIOIIUM
OLICHUTb CTENIEHb
BIIMSIHUS 3aIpSA3HEHUS
aTMOC(EepHOTO
BO3lyXa, BOJIbI U
TMOYBbI Ha 3M0POBLE
JIIOJEH U COCTOSIHUE
OKpYy>Karollei cpeipl;
HaBbIKaMH
MMPUMEHECHUA METOO0OB
IUTAaHUPOBAHUSA
XUMHUYECKOTO
9KCIIEPUMEHTA;
OCHOBHBIMHM METO/IaMH
U IpueMaMu
[IPOBEJICHUS
9KCIIEPUMEHTAIIBHBIX
HCCIIEI0BaHUil B CBOEH
npodeccnoHanbHOMI
obJactu;

HaBbIKaAMH
Opra’u3aluu U
[IPOBEJICHUS
CTaH/IapPTHBIX U
CepTUPUKAITMOHHBIX
WCIBITAaHUH CBIPbS,
TOTOBOM NMPOJYKLUU U
TEXHOJIOTUYECKUX
MIPOIIECCOB;
TCOPETUICCKUMU
METOAAMH1 U IpUEMaMU
MPOBENECHUSI
CTaHIAPTHBIX U
cepTU(GHUKAITMOHHBIX
WCHIBITAaHUH CBIPbS,
TOTOBOM NMPOJYKLUU U

TEXHOJIOTUIECKUX
MPOIIECCOB B 001aCTH
npoQeCCHOHATBHOM
JISSITEIIbHOCTH
OK-5 3HaeT OCHOBHBIE
Paznen 3. OIIK-2 HH(POPMALHOHHBIC VO-1-
Kucnopoaconepxarue OIIK-3 pecypchl B obnacTu cobeceioBaHME; DKk3ameH
OpraHNYECKHE BENIeCTBA I1K-9 XUMUH; COBPEMEHHBIE [1P-4 — pedepar
I1K-10 MIPUEMBI U METOJIBI




HCIIOJIb30BaHMS
HH(POPMAIUOHHBIX
TEXHOJIOTHUH JIJIS
peanu3anuu 3aaa4d
HAYYHO-
HCCJIEI0BATENbCKOM,
YIIPABJIEHYECKOM,
IIPOEKTHOM,
METOIUYECKON U
KyJIBTYPHO-
MIPOCBETUTENBCKON
NIEITEILHOCTH, COCTAB
U OCHOBHBIE
XapaKTCPUCTUKH
COBPEMEHHOTO
MPOTPaAaMMHOTO
obecreueHus Jjs
00pabOTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEANMHON
HHPOPMALINY;
OCHOBHBIE
TEOpPETHICCKHE
ITOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JIACLIMILUINH;
TEOPETHICCKHE
aCIeKTHI Mpo0ooTOOpa
U TIPOOOITOITOTOBKH
00BEKTOB,
Pa3TMIArONIUXCS TI0
CBOEMY arperaTHoOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
METOJI0B
KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XUMHYECKOI0 aHAJIN3a;
TEOPHUH U
MPaKTUIEeCKOE
MIPUMEHEHHE OCHOBHBIX
(DU3UKO-XUMHYECKIX
METOJIOB aHaJIN3a;
COBPEMCHHYIO
(hU3UYECKYIO KapTUHY
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpOEHUE BEIeCTBa
JUUISL TOHUMAaH S
OKPY’KaIOIIEero MUpa u
SIBIICHUIA TIPUPOJIEI,
0011IHEe MOHATHS
3aKoHo aTeabcTBa PD
B o0act
9KOJIOTHYECKOI
0€30IaCHOCTH;
OCHOBHBIE TIOHSTHS
TEOPUH TUTAHUPOBAHHUS
XHMUYECKOTO
IKCIIEPUMEHTA;




METO/Ibl OpPraHn3alnu
U MIPOBEJICHNUS
IKCTIEPUMEHTAIILHBIX
HCCJIeIOBaHUM;
OCHOBHBIE METO/IbI U
MPUEMBI IPOBEACHUS
9KCTIEPUMEHTAIIBHBIX
UCCIIEIOBaHMI B CBOEH
npodeccHOHATBHOM
o0iacTy; craHIapTHBIC
U cepTU(UKAITNOHHBIE
UCTIBITAHHMS CHIPBS,
TOTOBOW MPOAYKIMU U
TEXHOJIOTUUECKHX
MPOLIECCOB

YMeeT ucnosb30BaTh
COBpEMEHHBIE
TEXHOJIOTHH MOUCKA U
nepeBojia
nH(pOpMaMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
JUIS pEeIIeHNS 3a1ad
npodeccrnoHaNbHOM
JIeSITeTIbHOCTH;
MPUMEHSTh
MOJTyYeHHbIE 3HAHUS
NIPY pELCHUH
MIPAaKTUYECKUX 3a/1a4 U
MIOCTaHOBKE
nmabopaTOPHBIX
9KCIIEPUMEHTOB;
pa3ompatbcs B
CYIIHOCTH
COBPEMEHHOI
(u3nueckoii kKapTuHe
MHDA,
MIPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOCHHUH BEIeCTBa
JUISl TIOHUMAaHUs
OKPYKaIOIIEero MUpa u
SIBJICHUH TIPUPOIB;
pasouparbcs B
CYIIHOCTH
XHUMHUYECKHX,
OHMOXHMHYECKHX,
MHKPOOHOIOTHIECKUX
U JIpyTUX MPOLIECCOB,
MPOTEKAMOLIUX MIPU
XpaHeHUH U
nepepadoTKe MUTIEBBIX
cHCTeM;
Kiaccu(uImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
HNpEANpUSTHH;
OCYILECTBIISATh
KOPPEKTHBIHI BHIOOD
THUITa XUMHIECKOTO
SKCTIEPUMEHTA P €r0
IUIAaHWPOBAHUH;




MIPOBOIUTH
CTaHJAPTHBIC U
CepTUPHUKAIIMOHHBIC
UCTIBITAHUSA CBIPbS,
TOTOBOM MPOJIYKIUHU H
TEXHOJOTHUECKHUX
MTPOLIECCOB

Bnaneer onbiTom
CO3/IaHMsA
AIIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
npo¢heCCUOHATBHBIX
3aJ1a4; OIBITOM
B3aUMOJICICTBUS B
cetu MHTEpHET €
JPYTUMU Y4aCTHUKAMH
00pa3zoBaTeNLHOTO
mporiecca sl peIIeHHs
Hay4HO-
HCCIIeI0BATEIbCKIX,
TIPOCKTHBIX U
KYJIBTYPHO-
MPOCBETUTENBCKIX
3a1a4
npo¢heCCUOHATBHOM
JIeSITENbHOCTH,
crocobamu
MOTIOTHEHHUS
po¢eCcCHOHATBHBIX
3HaHUU yTeM
HCTIOJIb30BaHUS
BO3MOXKHOCTEHN
COBPEMCHHBIX CETEBBIX
TEXHOJIOTHIA;
npodeccHOHAIBHO
npoUIUpPOBaHHBIMH
3HAHUSAMH U
MPAaKTUIECKUMHU
HaBbIKaMU B 001acTH
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOPETUYECKOU
paboToii ¢ yueOHOU 1
CIPaBOYHOU
JUTEPATypPOH;
MpaKTH4IecKoil paboToit
C XUMUYECKOH
MOCY/10H,
HCIIONIb3YyEMO B
KOJIMYECTBEHHOM
aHaIM3e U yMEHUEM
oOpamarbecs co
CIIOXHOM
AHAIUTUYECKOM
anmaparypoi;
MPUMEHSTD
MOJYYCHHBIC 3HAHUS
TIpY U3yUYCHHUN
MOCTIE Y FOIITIX
JICTIHIUINH;




KOMIUIEKCOM 3HaHUM O
COBpPEMEHHOM
(hu3nYecKoi KapTHHE
MHUpa,
MIPOCTPAHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTS TOHUMAaHUS
OKpY’KaIOIIeTO MUpa
SIBIIGHUM TIPUPOJIBL;
KOMIUICKCOM 3HAHHM,
MO3BOJISIOIIUM
OIICHUTD CTENCHb
BITUSTHUS 3aTPSA3HEHUS
aTMoc(epHOTro
BO3/lyXa, BOJIbI U
MOYBHI Ha 3/I0POBbHE
JIOe! M COCTOSTHHE
OKpY’KaloIIel cpe/bl;
HaBBIKAMU
MIPUMEHECHUS METOIOB
TUTAHUPOBAHHS
XUMHUYECKOTO
IKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMH
Y TipueMaMu
MIPOBEICHUS
IKCIIEPUMEHTAIHHBIX
HCCIEeI0OBaHMI B cBOEH
npogeccHoHaTbHOMN
obnacTy;

HaBBIKAMU
OpTaHU3aAINH U
TIPOBEICHUS
CTaHAaPTHBIX U
cepTU(PUKAITMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOW MPOAYKLIUHU U
TEXHOJIOTHUECKHUX
MIPOIIECCOB;
TEOPETHICCKUMHU
METOAAMH 1 IPUEMaMH
TIPOBEICHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCIBITAaHUH CBIPbS,
rOTOBOM MPOLYKIUU U
TEXHOJIOTHIECKHIX
MIPOIIECCOB B 00JIACTH
npodeccnoHaTbHOM
JISATEbHOCTH

Pazpnen 4. AzoTconepkaiue
COEIMHEHUS

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHEIE
MHPOPMALMOHHBIC
pecypchl B 001acTi
XUMHU; COBPEMEHHBIE
MIPUEMBI U METOJIBI
HCIIOJIb30BaHMS
HHPOPMALIUOHHBIX
TEXHOJOTHH ISt
peanuzanuu 3a1aq
Hay4YHO-
HCCJIEIOBATEILCKOM,

YO-1-
cobeceloBaHuE;
ITP-4 — pedepar

JK3aMeH




yIpaBIE€HYECKO,
IIPOEKTHOH,
METOJUYECKON U
KYJIbTYpPHO-
MPOCBETUTENBCKON
JIeSITEIbHOCTH, COCTaB
1 OCHOBHBIC
XapaKTEePUCTUKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
oOecrieueHust I
00pabOTKN TEKCTOBOH,
TaOJINIHOM,
MYJIbTUMEIUNHON
nndopmanuy;
OCHOBHBIE
TEOPETUIECKUE
MOJIOXKEHUS
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOpPETHICCKHE
aCTEKTHI MPobooTOOpa
U TIPOOOIIOTOTOBKH
00BEKTOB,
Pa3IUYAOIINXCS 110
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH U
MpaKTHIECKoe
MIPUMEHEHHE OCHOBHBIX
METOZOB
Ka4eCTBEHHOTO H
KOJINYECTBEHHOTO
XUMHYECKOTO aHaJIH3a;
TEOPUH U
MPaKTUIEeCKOe
MPUMEHEHNE OCHOBHBIX
(hHU3UKO-XUMHUYECKIX
METOJIOB aHAJN3a;
COBPEMEHHYIO
(hU3NIECKyIO KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHHE BEILeCTBA
JUTSE TOHUMAaHUS
OKPYXKAIOIIEeTo MHUpa 1
SIBJIEHUI IPUPOJBL,
0o0IIHE TTOHSATHS
3aKoHo1aTenbLcTBa PO
B o0macTu
3KOJIOTUYECKOU
0e30I1aCHOCTH;
OCHOBHBI€ TOHSITUS
TEOPUH TUTAHUPOBAHUS
XUMHUYECKOT0
9KCIIEPUMEHTA;
METO/Ibl OpraHu3aluu
W TIPOBEJCHUSA
AKCIEPUMEHTATBHBIX
HCCJICIOBAaHUM;
OCHOBHBIE METOIBI 1
MIPHEMBI IPOBEICHHUS




9KCIIEPUMEHTABHBIX
HUCCJIEIOBaHUI B CBOEH
npo¢eCCUOHATBHOM
0obnacTH; cTaHJapTHBIE
U cepTU(hUKAIUOHHBIC
WCIIBITAHUS CBIPBS,
TOTOBOH MPOIYyKIUHU U
TEXHOJOTMIECKHX
MIPOIIECCOB

‘YMeer ucnonb3oBaTh
COBpEMCHHBIC
TEXHOJIOTHH MOUCKA U
nepeBosia
HH(POPMAIUOHHBIX
HCTOYHHUKOB,
ucnonszoBath UKT
JUTS PEUICHUS 33134
npodeCCUOHANTBHOM
JIESITeTbHOCTH;
TIPUMEHSTD

MOy YCHHBIC 3HAHUS
TIPH peIICHUHN
MPaKTUIECKUX 3a/1a9 U
MTOCTaHOBKE
71a00paTOPHBIX
9KCIICPUMECHTOB;
paszbuparbcs B
CYIITHOCTH
COBpPEMEHHOM
(usnueckoit kapTuHe
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUTSI TOHUMAaHUS
OKPY’KaIOIIEero MUpa
SIBJIGHUU TIPUPOJIBL;
paszbuparbcs B
CYLTHOCTH
XUMHYCCKHX,
OHMOXHMHUYECKHUX,
MHUKPOOHOIIOTHIECKUAX
U IPYTHX MPOIECCOB,
MPOTEKAIIUX IPU
XpaHCHHU U
nepepadoTKe IMHIIEBBIX
CHUCTEM;
KJIaccu(UIPOBaTh
OTXO/Ibl
IIPOMBIIIJICHHBIX
IIpeAPUATHH;
OCYILIECTBIIATH
KOPPEKTHEII BEIOOD
THUTIA XUMHYIECKOTO
JKCIIEPUMEHTA TIPU €T0
TUTAHUPOBAHHU;
MIPOBOTUTH
CTaHJAPTHBIC U
cepTu(UKaIOHHBIC
WCTIBITAHUS CHIPBS,
TOTOBOW MPOAYKIIUHU U




TCXHOJIOTHYCCKHUX
IMpO1IECCOB

Brnaneet onsitom
CO3/1aHus
ANEKTPOHHBIX
pecypcos,
HaTpPaBJICHHBIX HA
pemeHne
npodeCcCHOHaIBHBIX
3a/1aq; OMBITOM
B3aNUMOJIEUCTBHUS B
cetu MHTEpHET ¢
JIPYTAMH Y9aCTHHUKAMHA
00pa3zoBaTeNLHOTO
mpoliecca sl peleHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
IIPOEKTHBIX U
KYJIbTypHO-
MIPOCBETUTEIBCKUX
3ama4
npodeccHoHaTbHOMN
NIESTeTbHOCTH,
crocobamu
IIOINIOJITHCHUA
npo¢heCCHOHATBHBIX
3HaHUM IyTeM
HCTIONB30BaHUS
BO3MOXHOCTEM
COBPEMCHHBIX CCTEBBIX
TEXHOJIOT UL
npo¢eCCHOHATBHO
pOoPUINPOBAHHBEIMHA
3HaHUSAMH U
MPAaKTUIECKUMHU
HaBBIKAMU B 00J1aCTH
€CTCCTBCHHOHAYYHBIX
JUCHUIIINH,
TEOPETUUECKOMN
paboToii ¢ yueOHOM U
CIIPaBOYHOU
JIUTEPaTypoii;
MPaKTUIEeCKOi paboToit
€ XUMHYECKOHI

HOCYy 10H,
UCTIONB3YEMOH B
KOJINYECTBEHHOM
aHAJIN3€ U YMEHUEM
obpamiarbcs co
CJI0KHOH
AHAJTUTUYECKON
anmnaparypoi;
MIPUMEHATH
MOJTYYCHHBIC 3HAHUS
TIPY U3YUYCHHUU
HOCTETYOIUX
JICTIATUINH;
KOMILICKCOM 3HAHHU O
COBPEMEHHOI
(bu3nueckoit kapTuHe
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX




3aKOHOMEPHOCTSIX,
CTPOCHHUU BEIICCTBA
JUTS TOHUMAaHUS
OKPY’KaIOIIEero MUpa U
SIBIICHUI TIPUPOJIBI;
KOMILICKCOM 3HAHHIA,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHBb
BIIMSTHUS 3aTPS3HEHUS
aTMoc(epHOTO
BO3/yXa, BOJBI
TIOYBHI Ha 3I0POBHE
JIFOJIEW U COCTOSTHUE
OKpYIKarloIIel Cpe/ibl;
HaBBIKAMU
MPUMEHCHHUS METOJIOB
TUTAHUPOBAHHUS
XHUMHYECCKOT'O
SKCIICPUMEHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMHu
TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
WCCIeJOBaHUM B CBOEH
npo¢eCCUOHATBHOM
obJacru;

HaBbIKaMH
Opra"u3aluu U
IIPOBEICHUS
CTaHIAPTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB;
TEOPETUYECKUMU
METOAAaMH U IIpUEMaMu
IIPOBEICHUS
CTaHJAPTHBIX U
cepTU(GUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB B 00IaCTH
npoQeCcCHOHATBHOM
JISSITEIIbHOCTH

Pazgen 5. buomornueckue
MOJIUMEPDI

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHBIE
nHPOPMALMOHHBIE
pecypchl B obnactu
XUMHH; COBPEMEHHBIE
MIPUEMBI U METO/IBI
HCTIONBb30BaHUs
MHPOPMALMOHHBIX
TEXHOJIOTHH IS
peanuzanuy 3a1a4d
HAY4HO-
HCCIIE0BATEIbCKOM,
yIpaBIE€HYECKO,
MPOEKTHOI],
METOIUYECKOHN U
KyJIBTYPHO-
MIPOCBETUTEIHCKON
JICSITETIHHOCTH, COCTAB

YO-1-
cobeceloBaHuE;
ITP-4 — pedepar

JK3aMeH




1 OCHOBHBIE
XapaKTCPUCTUKH
COBPEMEHHOTO
MPOTPaAaMMHOTO
obecreueHus Iy
00pabOTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEAUMHON
nHPOpPMALINH;
OCHOBHBIE
TEOpETHICCKHE
ITOJIOKEHHUS
€CTECTBEHHOHAYYHBIX
JIHCLIMILINH,
TECOPETHICCKHE
aCIeKTHI Mpo00oTOOpa
U TIPOOOITOITOTOBKH
00BEKTOB,
Pa3TMIArONIUXCS TI0
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MIPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
METOJI0B
Ka4eCTBEHHOTO U
KOJIMYECCTBCHHOI'O
XUMHYECKOI0 aHaJIN3a;
TCOPUH U
MPAaKTUIECKOE
MIPUMEHEHNE OCHOBHBIX
(hU3UKO-XUMHYECKIX
METOJIOB aHaJIN3a;
COBpPEMCHHYIO
(hU3UIECKYIO KapTHHY
MHpa,
MPOCTPAHCTBEHHO-
BpeMeHHLIX
3aKOHOMEPHOCTH,
CTPOCHHE BEIIeCTBA
JJISI IOHUMAaHUA
OKpY’KaIOIIero MUpa u
SIBIICHUI TIPUPOJIEI,
0o0IIMe TTOHATHS
3aKoHoaTelIbcTBa PO
B oOsactu
9KOJIOTHYECKOI
0e30IaCHOCTH;
OCHOBHBIC ITOHATHUA
TeOpI/II/I l'IJ'IaHI/IpOBaHI/Iﬂ
XUMHUYCCKOTO
9KCIICPUMEHTA,;
METOAbI OpFaHI/ISaHI/II/I
Y TIPOBEJICHUS
IKCIEPUMEHTATBHBIX
HCCIIeJOBAHMIA;
OCHOBHBIE METOJIBI U
MIPUEMBI TIPOBEICHHUS
IKCIEPUMEHTATBHBIX
HCCJIEIOBAaHUI B CBOCH
npodeccrnoHaTbEHOM
005acTH; cTaHAapTHBIC
1 cepTU(UKAITMOHHBIS
WCTIIBITAHUS CBIPBS,




TOTOBOM NMPOLYKLUU U
TEXHOJIOTHUECKUX
pPOLIECCOB

YMeerT ucnosb30BaTh
COBpEMEHHBIE
TEXHOJIOTUH NIOUCKA U
nepeBoja
HHPOPMAINOHHBIX
HCTOYHHKOB,
ucnons3oBath UKT
JUIS pEIICHNUS 3a1a4
npodeccHoHaTBHOM
JIESITEIbHOCTH;
MPUMEHSTH
MOJTyYeHHbIE 3HAHUS
NPU pEeLICHUH
NpPaKTHYECKUX 3a/1a4 1
MOCTaHOBKE
71a00paTOPHBIX
9KCIIEPUMEHTOB;
pa3bupartbcs B
CYIIIHOCTH
COBPEMEHHOM
(u3muecKoil KapTuHe
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBa
JUIsl TIOHUMAaHUs
OKPYKaIOIIEero MUpa u
SIBJICHUH TIPUPOIB;
pa3ompatbcs B
CYIIHOCTH
XHUMHYECKHX,
OMOXUMHYECKHX,
MHUKPOOHOJIOTHYECKHX
U IPYTHX MPOLIECCOB,
NPOTEKAIONIUX MTPH
XpaHeHHHU U
nepepaboTKe MUIIEBBIX
cHCTEM;
KiaccuuImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
HNpeANpUSTHH;
OCYIIECTBIISITh
KOPPEKTHBII BEIOOP
THUIIa XUMHYECKOTO
IKCIIEPUMEHTA [P €ro
TUIAaHUPOBAHUH;
MPOBOAUTD
CTaH/IapTHbIC U
cepTH(UKAINOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIMHU
TEXHOJIOTHUECKUX
MPOLIECCOB

Brnaneer onbitom
CO3JaHuUs
AIIEKTPOHHBIX
pecypcos,
HANpaBJeHHbIX Ha




peleHue
npo¢heCCHOHATBHBIX
3aJa4; OIBITOM
B3aUMOJECUCTBUS B
cetu MHTepHeT ¢
JPYTEMU YYaCTHUKAMH
00pa3oBaTENFHOTO
mporiecca sl peIeHHs
Hay4HO-
HCCIIEI0BATEIbCKIX,
TIPOEKTHBIX U
KyJIBTYPHO-
MPOCBETUTENBCKUX
3agau
npo¢heCCUOHANTBHOM
JIeSITENIbHOCTH,
crocobamu
MOTIOJTHEHUS
npo¢eCcCHOHAIBHBIX
3HAHUU TyTEM
HCTIOJIb30BaHUS
BO3MOXKHOCTEHN
COBPEMCHHBIX CETEBBIX
TEXHOJIOTUH;
npodeccruoHanbHO
MPOGUINPOBAHHBIMU
3HAHUAMH U
MPAaKTUICCKUMHU
HaBbIKaMU B 00acTu
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETUYECKON
pabotoii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEPaTypoii;
MpaKTH4ecKoil paboToit
C XUMUYECKOH
MOCY/10H,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHam3e ¥ yMEHUEM
oOpamrarecs co
CJIOXHOM
AHAIUTUYECKOU
anmaparypoi;
MPUMEHSTD
MOJTyYCHHBIEC 3HAHUS
MIPY U3YYCHHUU
MOCTETYFOITIX
JUCITUTLINH;
KOMILJIEKCOM 3HAaHUU O
COBpPEMEHHOM
(u3nueckoii kKapTuHe
MHUpa,
IPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELIECTBA
JUTS TOHUMAaHUS
OKPY’KaIOIIero MUpa u
SIBJICHUH TIPUPOJIBL;
KOMIIICKCOM 3HAHHM,
TTO3BOJISTFOIIINM




OIICHUTH CTCTICHb
BIIMSIHUS 3aTrPS3HCHHUS
aTMoc(epHOTro
BO3/yXa, BOJBI U
MOYBBI HA 3I0POBHE
JIFOJIEW U COCTOSIHUE
OKpY’Karollel cpensl;
HaBBIKAMU
MIPUMEHECHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
AKCIICPUMCHTA;
OCHOBHBIMH METOJAMU
U IIpHeMaMu
MPOBEICHUS
9KCIICPUMEHTATBHBIX
HCCIIEI0BaHUil B CBOEH
npo¢heCCUOHATBHOM
obnacTu;

HaBBIKAMU
OpTaHU3aINH U
TIPOBEICHUS
CTaHJAPTHHIX U
cepTU(DHKAIIMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOM MPOJYKIUU U
TCXHOJOTHYCCKHUX
MIPOIIECCOB;
TEOPETUUECKUMU
METOAAMH U IPHEMaMH
MIPOBEICHUS
CTaHJApTHBIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJOTHYCCKHUX
MIPOLIECCOB B 00JIACTH
npodeccnoHanbHOMI
JIeSITeJIbHOCTH

THnoBbIE KOHTPOJIBHBIE 3aJaHUSI, METOJIUYECKUE MATEPHUAIIbL, ONPEICIISIOIINE
MpOIEAYPHI OLICHUBAHUS 3HAHUM, YMEHUI U HABBIKOB U (WJIH) OMBITA AEATEIbHOCTH,
a TakKe KPUTEPUM M TIOKa3aTeIu, HeOOXOJIUMBbIC IJIs OLCHKW 3HAHUM, YMEHUH,
HABBIKOB M XapaKTEPU3YIONIME dTalbl (OPMUPOBAHUS KOMIIETEHIIMNA B TIPOIIeCce

OCBOEHHS 00pa30BaTEIbHON MPOTPaMMBI, TpeIcTaBieHbI B [Ipuioxxenun 2.



V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAILIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa

(anexmponmvie u nevammvie uz0amUs)

1. leaucosa, O. H. Oprannueckast Xumusi: JIaOOpaTOPHBIA TPAKTUKYM IS
CTyJleHTOB HamnpasiaeHus noaroroBku 19.03.01 (buotexnonorus) / O. H.
[enucosa, B. JI. ®omunsix, E. B. Tapacenko. - PIOHJKap-OJIa : IToBOMmKCKUM
rocyJapCTBEHHBIA TEXHOJOTUYECKUM yHUBEpcuTeT, 2016. - 104 ¢. - ISBN 978-5-
8158-1736-4. - Tekct : anexkTpoHHbIH. - URL:
https://znanium.com/catalog/product/1875788

2. ®unumonoBa, H. A. Opranuueckasi XuMus : JIaDOpaTOPHBINA MPAKTUKYM
JU1s1 00yUaroImuxcst 3a04HoM (hopmbl 00yueHus HarpaBiieHUs « TexHomorus
MIPOU3BOJICTBA U MIEPEPAOOTKH CEIBCKOXO3IMCTBEHHOU npoaykuum» / H. A.
®unumonoBa, JI. B. Auapeenko. - Boarorpazg : ®I'bOY BO Bosarorpaackuit
I'AY, 2019. - 72 c. - Tekct : anektpoHHbIA. - URL:
https://znanium.com/catalog/product/1289040

3. Apesun, B. E. buonornueckas u ¢pusKkoyoniHas XuMust: y4eOHO-
METOJUYECKOEe Mocooue il CTyIeHToB HanpaBiaeHus 36.03.02.62 «3ootexHus» /
Hpesun B.E., CiuBak M., Komaposa B. - Bonrorpaa:Bonrorpanckuit I'AY, 2015.
- 152 c. - Texct : anexTponHbId. - URL:

https://znanium.com/catalog/product/615100

4. 3pikoBa, M.B. Opranuueckast xumus. [IpocTpaHCTBEHHOE CTpOEHUE
OpraHUYeCKUX COCIMHEHUM [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / M.B.
3wikoBa, I'.A. XKomobora, O.®. ITpumienosa. — D1eKTpoH. gaH. — ToMCK:

CubI’'MY, 2016. — 86 ¢. — Pexxum nocrymna: https://e.lanbook.com/book/105887.

— 3ar. ¢ ’KpaHa.

JlonoiHUTEIbHAS JIUTEepaTypa

(neuammvie u snexmponnvie uz0anus)


https://znanium.com/catalog/product/1875788
https://znanium.com/catalog/product/1289040
https://znanium.com/catalog/product/615100
https://e.lanbook.com/book/105887

1. Opranunyeckas xumus: Yueonuk / Al Jlysun, C.D3. 3ypabsu, H.A.
TrokaBkuna u ap. / [lox pen. H.A. TrokaBkuHO#. — 2-€ U31., mepepaa u gom. — M.:
Menununa, 2002. — 512 C. — Pexum JOCTyIIA:
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%
D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20
%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0
%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1
%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D
1%8F/%5BTyukavkina N.A., Luzin_A.P., Zurabyan_ S.YE%5D_Organ(BookFi.
org).pdf. — 3ari. ¢ skpaHa.

2. Mosuan, H.M. OCHOBBI aHAIUTHYECKOH XHUMHHM. XHUMHYECKHE METObI

aHanu3a: yueoHoe nocooue [dnexrponnsiii pecypc] / H.U. MoBuan, P.I'. Pomanosga,
T.C. TI'opoynoBa, 11.1A. EBsrenneBa; M-Bo oOpa3. u Hayku Poccum, Ka3an. Hai.
uccien. texnon. YH-T. — Kazane: KHUTY, 2012. — 195 ¢. — Pexum nocrymna:

http://e-books.ksavm.senet.ru/Books/biochemistry/Movchan-analit-himi.pdf. —

3ari. ¢ 3KpaHa.
3. Aptemenko, A. V. Opranudeckas XuMusi: Y4eOHHUK 11 HEXUMUYECKUX
cnenuanbHocTel By30B / A. 1. Apremenko. - Mocksa: Breicmras mkona, 2003. — 605

C. — Pexxum JOCTYTIA:

http://lib.dvfu.ru:8080/lib/item?id=chamo:299061&theme=FEFU. — 3aru. ¢ skpana.

4. Wsanos, B. I'. Oprannueckas xumusi: yueoHoe nocoodue aisa By3oB / B. I'.
NBanos, B. A. I'opienko, O. H. I'ea. — MockBa: Mactepctso , 2003. — 621 c. —
Pexxum noctyna: http:/lib.dvfu.ru:8080/lib/item?id=chamo:4784&theme=FEFU. —

3ari. ¢ ’3KpaHa.

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»
1. Dnekrponnas 6udmuorexka CI'AY - http://library.sgau.ru
2. HDB - http://elibrary.ru
3. http://ru.wikipedia.org/wiki/



http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://flightcollege.com.ua/library/2%20%D0%95%D0%A1%D0%A2%D0%95%D0%A1%D0%A2%D0%92%D0%95%D0%9D%D0%9D%D0%AB%D0%95%20%D0%9D%D0%90%D0%A3%D0%9A%D0%98/24%20%D0%A5%D0%98%D0%9C%D0%98%D0%AF/%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F/%5BTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5D_Organ(BookFi.org).pdf
http://e-books.ksavm.senet.ru/Books/biochemistry/Movchan-analit-himi.pdf
http://lib.dvfu.ru:8080/lib/item?id=chamo:299061&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:4784&theme=FEFU
http://library.sgau.ru/
http://elibrary.ru/
http://ru.wikipedia.org/wiki/

4. http://lwww.twirpx.com/

5. HSI[&TCJ'IBCTBO «JIaHbY. 9H€KTpOHHO-6I/I6HI/IOT€[IHa}I CHUCTCMA —

http://e.lanbook.com —

6. DiekTpoHHO-OMOIMOTEYHas cucTteMa — http://www.znanium.com

7. YueOnas nureparypa — http://biblio-online.ru

8.  «OcCHOBBI XMMHW» - UHTEPHET yueOHHUK. CI0Baph XUMUYECKUX

TepMuHOB — http://hemi.wallst.ru

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOTI UM
U IPOrPaMMHOI0 00ecre4eHust
Hcnonp3oBanue nporpammuoro odecreueHuss MS Office Power Point, Excel

Hcnosp3oBanne BUaIeoMaTepuaiios caiira http://www.youtube.com

VI. METOANYECKHUE YKA3AHUSA
ITO OCBOEHUMIO INCHUITIJIMHBI

Teopernueckass 4acTb  AUCHMIUIMHBI  «OpraHuyeckas XuMUS U
OuoopraHuyeckass XUMHUs» PaCKpbIBACTCS Ha JICKIIMOHHBIX 3aHATUSIX, TaK Kak
JIEKIUSl SIBJIIETCSI OCHOBHOW (hopMOil 0OydeHus, TJe MpernojaBaTeieM JaroTcCs
OCHOBHBIC IOHATHS JUCIHUIIINHEIL.

[TocenoBaTeNbHOCTh M3JIOKEHUS MaTepualia Ha JICKIMOHHBIX 3aHSTHUAX,
HampaBjieHa Ha (OPMHUPOBAHHME Yy CTYJACHTOB OPHUEHTUPOBOYHON OCHOBBI [IJISt
MOCJIETYIOIIETO YCBOCHHS MaTepualia Ipyu caMOCTOSATEILHOM padoTe.

[IpakTyeckue 3aHATUS Kypca TMPOBOASATCA IO BCEM paszjenaM ydeOHOH
nporpammbl. [IpakTudyeckrue paboThl HaNpaBiIeHBI HA (POPMUPOBAHUE Y CTYJECHTOB
HABBIKOB U1 PEILICHUS MNPAKTUYECKUX 3a1ad. B Xode NpakTUYECKUX 3aHATUH
OakaJiaBp BBITIOJIHSAECT KOMIUICKC 3aJIaHUH, MO3BOJISIONINI 3aKPEUTh JICKIIMOHHBIN
MaTepua 1o U3y4aeMou TeME.

JlaGopatopHble palOOThl HampaBjieHbl Ha (QOpMHpPOBaHHE Y CTYACHTA

NPAKTUUECKUX HABBIKOB JJIsi pa0dOThl B J1a0OpaTOPUH, OCYIIECTBICHHS HAy4HO-


http://www.twirpx.com/
http://e.lanbook.com/
http://www.znanium.com/
http://biblio-online.ru/
http://hemi.wallst.ru/
http://www.youtube.com/

UCCJIEI0BATENBCKON 1EITEIbHOCTH, CIOCOOHOCTH K OMMCAHUIO X0/1a SKCIIEPUMEHTA,
oopMJIEHUS OTUETa O MPOJIeNIaHHOM padoTe.

AKTUBHOMY  3aKpEIUICHUIO  TEOPETHYECKMX 3HAaHUM  CIOCOOCTBYET
oOcy>/IeHne MPOOJIEMHBIX aCEKTOB JUCIUIUIMHBI B JOpME CEMHUHAPA U 3aHSATHH C
IPUMEHEHUEM METOJOB AKTUBHOIO 00yueHus. IIpu 3TOM NpOMCXOAUT pa3BUTHE
HABBIKOB CAMOCTOSITEJIbHON MCCIIEI0OBATEIbCKOM IESITEIbHOCTH B MPOLECCE padOThI
C HAYYHOM JUTEpaTypoOi, MEPUOJUYECKUMH U3AAHUSIMHU, (OPMUPOBAHUE YMEHHUS
apryMEHTUPOBAHHO OTCTAWBATh CBOO TOUKY 3PEHUS, CIYIIATh APYIUX, OTBEYATh Ha
BOIIPOCHI, BECTH JIUCKYCCHIO.

JUtst mpoBeeHUsT TPOMEKYTOUHOM aTTECTALMU POBOAMTCS YCTHBIN ONpPOC,

UTOTOBBII KOHTPOJIb MPOBOAUTCS B (hOpME FK3aMEHA.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

MarepuanbHO-TEXHUYECKOE  OOECleYeHUe  peanu3aluyd  JUCUUILIUHBI
BKJIIOYAET B ce0sl ayAUTOPUHU JUIs NPOBEIEHUS JEKIUI, MPAKTUYECKUX 3aHATHI U
7a00paTOpHBIX paboT, oOecrneYeHHbIe MYJIbTUMEIUNHBIM O000pYJOBaHUEM U
COOTBETCTBYIOIINE CAHUTAPHBIM U TIPOTHBOIIOJIOKHBIM MIPAaBUIIaM i HOPMaM.

JlekumoHHas ayauTOpUSt M ayJIUTOpUS JUISl TPOBENEHUS NPAKTUYECKUX
3aJlaHdl: MyJIbTUMEANIHBIA mpoekTop Mitsubishi — 1 mrt; ayaumo ycunurens
Sennhiser — 1 mr; koaouku — 4 1t; UBIT — 1 1T, HacTeHHBIH SKpaH.

Jlnst  mpoBenmenuss jgabopaTopHbIX paboT HeoOxomuma  J1aboparopws,
OCHAILIEHHAs COOTBETCTBYIOUIUM JIa0OPATOPHBIM 000pYyJIOBaHHWEM (CIUPTOBKH,
BRITSDKHOW TiKad, pedpakroMerp, TEPMOMETpP CIHUPTOBOM, BOMASHAS OaHs,
CEeKYHJIOMEp, CYIIWIbHBIM 1mikad, Beckl JiabopaTopHble (4 KJI. TOYHOCTH),
¢wibTpoBaNbHAS Oymara, WHIWKAaTOpHas Oymara, JaKMycC, CIHYKH), TOCYIO0U
(mpoOupKH, MPOOKH C ra300TBOIHOM TPYOKOM, 4aCOBOE CTEKIIO, IIIMHPHI MEPHBIE,
BOPOHKH, KOJOBI KOHMYECKHE ILIOCKOJOHHBIE Ha 250 cM® co mumdom, Koabbl

KOHMYeCKHE muockononnas Ha 500 cm® co mmmdom, mpodku nputepthie (29/32),



KPHCTAILIM3aTOPbL, SKCUKATOPBI, IITATHBBI IS TPOOUPOK, muneTkr Ha 1,2, 3, 5 cm®,
CTEKJITHHBIE MAJIOYKH, OIOPETKH IpalyupOBaHHbIC HA 25 cM®, cTaKaHbl MEPHEIE HA
100, 250, 500 cm®, hapdoposas mocyaa (CTyIKM, HECTUKH, TUIACTHHKM ), MEH3YPKH,
epIIMKY J1abopaTopHble, Jamku [leTpu, pe3suHOBBIE TPYIIH, TUTEIh, CTCKISHHBIC
HAKOHCYHHUKH IS TPYOKH, aJIOHXK, IIPOBOJIOYKH MEJIHBIC) M peakTHBaMu (TeKCaH,
OpomHasi Boja, nepmanranat kams KMnO, (mopomok, 2 H pactBop), pactBop
NaHCO; (1 %, 5 %, 10 %), stunossit ciuptCoHsOH (95 %), mecok, cepnas
kucinora H,SO4 (konmentpupoBanHas, 10 %), kapoua kamenus CaC,, Tomyour,
OyTWJIOBBIM CIUPT, aMUJIOBBIN CIUPT, TPOMIIOBBIA CHHPT, TJIMIEPHH, CyIbdar
menu (1) CuSO, (mopomok, 1 % pactBop), ruapokcua Hatpuss NaOH (mopormox,
10, 30 % pactBopsl), Ouxpomat kamusi KoCr,O7 (mopomok), peaktuB TosieHca
(amMuauHsIii pacTBop okcuaa cepedpa) [Ag(NHs)2]JOH (10 %), ykcycHast Kuciora
(10 %), maseneBas kuciora (10 %), dymaposas xuciora (10 %), MypaBbHHAs
kucinota (10 %), Bunnas kucnora (10 %), anerar HaTpus (MOPOIIOK), CYKIIMHAT
HaTpHs (MMOPOIIOK), OEH30ITHAs KMCIIOTA (TTOPOIIIOK), METHIICHOBBIHN opanskeBbiii (0,1
H pactBop), comsuas kucimora HCl (10 %), mmomu (0,2, 1 % pactBop),
beHondTanenH, METHUICHOBBIN KpacHbIi, (Gopmanbaerua, xmopun skenesa (1)
FeCl; (10 % pacTtBOp), alneraT CBHMHIIA, BOJHBIA pacTBOp su4yHOro Oenka (2 %),
xsopua Hatpust NaCl (mopomok, HackIeHHBIH BOIHBIN PACTBOP), a30THAS KUCJIOTA
HNO3 (koHIeHTpHpOBaHHBIN pacTBOP), cyibdat ammonus (NH4)2SO, (moporok),
pactutenabHOe Macio (TI0JCOTHEYHOE, PariCOBOE, JTHHSIHOE, Ip.), PACTBOP CaXxapo3bl
(1 %), pactBop ¢pykto3sl (1 %), pactBop riroko3sl (1 %), pacTBOp pe3opiivHa,
pactBop manbTo3bl (1 %), pactBop nakto3sl (1 %), pactBop kpaxmana (1 %),
CIIUPTOBOM pacTBOp #oda, »(duUp HTUIOBBIM OYMIIEHHBIN, (eHondTaneuH,
ruapokeun kamus KOH (0,1 mMonp/im), Boga AuCTWILTMpOBaHHAs, THOCYJb(dat
Hatpus Na,S;03 (0,05 momw/n)).

Pacnonoxenue: 690001, Ilpumopckuii kpaid, r. BimaguBoctok, o. Pycckuii,

kamiyc JIBDY, xopryc M, ayn. 312, 315.
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Ilnan-rpa¢guk BHINOJTHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoku Bun IIpumepubie | @opMa KOHTPOJISA
BBINOJTHEHUSI CaMoOCTOSITeTbHOM HOPMBI
n/n paéoThI BpeMeHHU Ha
BBINOJTHEHH
[ToaroroBka
1 _..2019 g 4 3auer
MIpe3eHTAINH
[ToaroroBka
2 . .2019 g 4 3auer
MIpe3eHTaINH
[ToaroroBka
3 . .2019 A 10 3auer
pedepara

CaMmocTtosTenbHass paboTa CTYyJEHTOB COCTOMT M3 IOATOTOBKH K
NPaKTUYECKUM  3aHATHSAM, padOThl HaJ PEKOMEHJOBAaHHOW JUTEPATypoOu,
HaIlMCaHUs JOKJIAJ0B 10 TEME CEMUHAPCKOT0 3aHATHSI, IOATOTOBKH ITPE3EHTALINMN .

IIpenonaBarens mnpenaraer KaxAOMy CTYACHTY WHIWBHUAyalbHBIE W
muddepeHurpoBanHbie 3aaanus. HekoTtopble M3 HUX MOTYT OCYUIECTBISTHCSA B
rpynne (Hampumep, HOArOTOBKA JOKJIaAa M MPE3EHTALUHU MO0 OJHON TeMe MOryT
JieaTh HECKOJIBKO CTY/IEHTOB C pa3/ieIEeHUEM CBOMX 00SI3aHHOCTEN — OJIMH TOTOBUT
HAyYHO-TEOPETUYECKYIO YaCTh, @ BTOPOU MPOBOJUT aHAIU3 MPAKTUKH).

PexomMeHaanuu Mo caMmoCTOATEIbHOM padoTe CTYACHTOB

PedepupoBanue yueOHOM W HAy4yHOM JIUTEpATypbl MPEANOJIaraeT
yriayOJeHHOE M3Yy4YE€HHE OTAENbHBIX HAyYHBIX TPYZOB, UTO JIOJDKHO OOECHEUUTh
BBIPAa0OTKY HEOOXOJMMBIX HABBIKOB pabOThl Haja KHuroh. Bc€ 3to Oyner
CIIOCOOCTBOBAaTh  PACHIMPEHHMIO  HAYYHOTO  Kpyro3opa, TMOBBIIMICHUIO  UX
TEOPETUUECKON MOJATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.

Jns  pedepupoBaHuss mpemsiaraloTcsi yueOHbIE IMOCOOHsS, OTJIEJIbHbIC
MOHOTpadUyecKkue HCCIEAOBaHUA U CTaTbU IO BOMNpPOCAaM, IMPErLyCMOTPEHHBIM
nporpaMmon yueOHol nucuuruinHel. [Ipu mogdope auTepatypsl 1Mo BEHIOpaHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh BaXKHEHIIINE HATIPABJICHUS PA3BUTHS JAHHON HAYKU
Ha coBpeMeHHOM »3t1ane. Ocoboe BHUMaHHE YAETIATh TEM JIUTEPaTypPHBIM
UCTOYHUKAM, KOTOpble (NMPsSMO WJIM KOCBEHHO) MOTYT OKa3aTh HOMOIIb

crienquajlnucTty B €TI0 Hp&KTPI‘ICCKOfI JACATCIBbHOCTH. O,ZIHaKO B I[&HHBIﬁ pasaci



BKJIFOUEHBI TaK)K€ paOdOThl U OTJENbHBIE UCCIIEOBAHMS TI0 BOIIPOCAM, BBIXOASIINM
3a TpefeNnbl W3y4aeMOM JIUCUHUIUIMHBL. Ty JHTEpaTypy pEeKOMEHAYeTCs
UCITIOJIB30BaTh IMpPHU JKEJIAHWHM PACIIMPUTh CBOM 3HAHMS B KaKOM-TMOO OTpaciu
HayKH.

Hapsiny ¢ nuteparypoit mo oO0muM BompocaMm s OakanaaBpoB
Ipeanosjaraercs Jureparypa ¢ yd4€roM npouis HX HpoPEecCHOHATBHON
NEeSATENIbHOCTH, N0ObITast camocrosTenpHo. He Bcs mpennaraemas juTeparypa
pPaBHO3HAYHA MO COJAEPKAHUIO U 00BEMY, MOATOMY BO3MOXKEH PA3IMYHBIA MOJIXO]T
K €€ u3ydeHuro. B onHOM ciydae 3TO0 MoxkeT ObIThb oOuiee pedepupoBaHue
HECKOJIBKMX JIMTEPATYPHBIX HCTOYHHUKOB PA3JIMUYHBIX ABTOPOB, IOCBSLIEHHBIX
PAaCCMOTPEHHUIO OJTHOTO U TOTO K€ BOMPOCA, B IPYTOM CIIy4ae — JETAIbHOE U3yUYECHUE
u pedepupoBaHUE OJHON M3 PEKOMEHJOBAHHBIX PaOOT MM JaKe€ OTICJIbHBIX €€
pa3ze’oB B 3aBUCMMOCTH OT CTENEHH CIOXHOCTH Bompoca (mpobiematuku). s
TOTO 4YTOOBI PEIIMTh, KAK MOCTYIUTh B KAXKJIOM KOHKPETHOM Cilydae, CJIEeayeT
IIPOKOHCYJIbTUPOBATHCS C MPENOAABATEIEM.

Br100py KOHKpETHOM paboThl 1715 peepupoBaHus JOJKHO MPEAIIECTBOBATh
JIETATHbHOE 03HAKOMIICHHE C MepEeYHEM BCEH JIUTEpaTyphbl, IPUBEACHHON B yUeOHOM
nporpamme aucuuiuiiHbl. C  BBIOpaHHOW pabOTONl pPEKOMEHIyeTCsl BHayase
O3HAKOMUTBHCS MyTEM MNPOCMOTPA IMOA3AroJOBKOB, BBIJICICHHBIX TEKCTOB, CXEM,
TaOauIl, OOIMMX BBIBOJOB. 3aTeM e& HEe0OXOAWMO BHHMATEIBHO W BIYMUYHBO
(BHUKAasi B MJIEM W METOJbl aBTOpa) MPOYMUTATH, JAesasi MOMYyTHO 3aMETKU Ha
OTJEJIBHOM JIUCTE OyMaru 00 OCHOBHBIX IMOJIOKEHUSIX, Y3JI0BbIX Bompocax. [locie
IIPOYTEHUSI CIIEYyET MPOJyMaTh COJEP)KAHWE CTaTbU WM OTHACIBHOW TJIABBHI,
naparpada (eciu peub UIET 0 MOHOTpAPHUH) U KPaTKO 3anucaTh. JlocIoBHO ciaenyeT
BBIMKCHIBATh JIMIIb CTPOTHE ONpeIesieHus, (OpMYyJIUPOBKH 3akoHOB. MHorma
M0JIE3HO BKJIIOYMTH B 3aMIMCh OJIMH-]IBA IpUMeEpa JIJIsl WUTocTpauuu. B Tom ciydae,
€CJIM BCTPETSTCS HEMOHSTHBIE MECTa, PEKOMEHIYETCsl MPOYUTaTh MOCIEayIolee
U3JI0KEHHE, TaK KAK OHO MOXET ITOMOYb MOHATh NPEABIAYIIUN MaTepua, U 3aTeM
BEPHYTbHCS BHOBb K OCMBICIIEHUIO MTPEABIAYIIETO U3JI0KEHHUS.

Pe3ynbpTatom paboThl HajJ TUTEPATyPHBIMH HCTOYHUKAMU SIBJISIETCS pedepar.



[Ipu noaroroBke pedepara HEOOXOAMMO BBIICIUTH HauWOoOJiee Ba)KHBIE
TEOPETUUYECKHE MOJIOKEHHUSI U 000CHOBATh UX CAMOCTOSITENILHO, 00pallias BHUMAaHHE
HE TOJIBKO Pe3yJIbTaT, HO U Ha METOJUKY, TPUMEHSIEMYIO IIPU U3y4YEeHUHU MPOOIIEMBI.
UreHne Hay4yHOW JMTEpaTypbl MOJDKHO OBITH KpuTHUeckuM. [loaTomy Hamo
CTPEMHUTBCSI HE TOJBKO YCBOUTb OCHOBHOE COJIEp)KaHHE, HO U CIOCO0
JI0Ka3aTeNbCTBA, PACKPHITh OCOOCHHOCTH PA3IUYHBIX TOYEK 3PEHHS MO OJHOMY U
TOMY € BOIIPOCY, OLIEHUTh IPAKTUYECKOE U TEOPETUUECKOE 3HAUCHHUE PE3YIbTATOB
pedepupyeMoii pabotel. BecbMa xematenbHBIM 3JIeMEHTOM pedepara sSBIsSETCS
BBIp@XEHHUE CIylIaTesIeM COOCTBEHHOTO OTHOILLIEHUS K MJAESM U BBIBOJIaM aBTOPA,
NOJIKPEIUICHHOTO  ONPENCICHHBIMH  apryMEeHTaMu  (JIMYHBIM  OIIBITOM,
BBICKA3bIBAHUSIMU JIPYTUX HUCCIEIOBATENEH U TIp.).

Pedepatst MoHOrpadmii, KypHalbHBIX CTaTe€dl HCCIEIOBATEIBLCKOIO
XapakTepa HEMPEMEHHO JIOJDKHBI COAEpKaTh, KaK YK€ YKa3bIBaJOCh BEHIIIIE,
olnpejeneHre NpooieMbl 1 KOHKPETHBIX 3a7a4 HUCCIIEIOBaHUS, ONIUCAHUE METOJIOB,
IPUMEHEHHBIX aBTOPOM, a TaK)KE€ T€ BBIBOJIbI, K KOTOPHIM OH IPHUILEN B PE3yJIbTaTe
uccienosanus. I[lpeanaraemass nurepatypa mis peepupoBaHUsS TOCTOSHHO
OOHOBJISETCH.

[enu u 3agaun pedepara

Pedepar (ot nar. refero — goknanpiBaro, cooOuiao) npeacTaBisieT co0oit
KpaTKO€ M3JI0)KEHUE NMPOOIeMbl MPAKTUYECKOTO UM TEOPETUUYECKOI0 XapaKTepa C
(bOopMyITUPOBKOI ONpEENeHHbIX BBIBOJOB MO paccMaTrpuBaeMoi TeMe. M30panHas
CTYIEHTOM TmpobiieMa H3ydaeTcsi M AaHaJU3UPYETCs Ha OCHOBE OIHOIO WM
HECKOJbKHX HCTOYHHKOB. B oTinmume oT KypcoBoiW pabOThI, MpeacTaBIsIONICH
co00ll KOMILJIEKCHOE HUCCJeIOBaHUE MpoOieMbl, pedepar HampaBieH Ha aHAIU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX palboT.

[enstmu HanmcaHus pedepaTa SBISIOTCS:

. pa3BUTHE Yy CTYICHTOB HABBIKOB TIIOMCKa AaKTyallbHBIX MpoOiieM

COBPEMEHHOTI'0 3aKOHOJATEIIbCTBA,



. pPa3BUTHE HABBIKOB KPAaTKOTO W3JI0KEHUSI MaTepuala C BbIJEICHUEM
JUIIb CaMbIX CYHIECTBEHHBIX MOMEHTOB, HEOOXOJIUMBIX ISl PACKPBITHS CYTU
po0JIeMBl;

. pa3BUTHE  HABBIKOB  aHaJAM3a  M3YYEHHOTO  MaTepuajia |
dbopMyIupOBaHKs COOCTBEHHBIX BRIBOJOB 110 BEIOPAHHOMY BOIIPOCY B TUCHMEHHON
dbopme, HayIHBIM, TPAMOTHBIM SI3BIKOM.

3amauaMu HamucaHus pedepara sIBISIOTCS:

- Hay4YuTh CTyJI€HTAa MAaKCUMaJIbHO BEPHO MEPeIaTh MHEHHUS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYEHT MUIIIET CBOM pedepar;

- HAy4YUTh CTYJIEHTa TPaMOTHO M3Jaratb CBOIO TO3HUIMI0 TIO
aHanu3upyeMmon B pedepare npoodieme;

- MOJITOTOBUTHh CTYACHTa K JalIbHEWIIEMy YYacTHI0O B HAy4YHO —
MPAKTUIECKUX KOH(DEPEHITUAX, CEMUHApaX U KOHKYpCax;

- IIOMOYb CTYAEHTY OIPEICIUThCA C HWHTEPECYIOIIE €ro TEeMOM,
JanbHEHIIee pPacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTh MPU HAMMCAHUU
KypCOBOMI pabOThI WIIH JUIIJIOMA;

- ySCHUTh Uil ce0d W W3JIOKUTh TPUYMHBI CBOETO COTJacus
(Hecoryacus) ¢ MHEHHUEM TOT'O MJIM MHOTO aBTOpa MO JJaHHOU MpooieMe.

OcHoBHBIE TpeOOBaHUS K COAECpkKaHUIO pedepaTa

CTyneHT AOMmKEeH HMCIOJb30BaTh TOJBKO T€ Marepuasbl (Hay4yHbIE CTaTbhH,
MOHOTpaduu, Mocoous), KOTOPble UMEIOT MPSIMOE OTHOIICHUE K M30paHHOU UM
Teme. He pgomyckalroTcsi OTCTpaHEHHBIE pPAacCyKICHUS, HE CBSI3aHHBIE C
aHanu3upyemon mpoodiemoit. Conepxkanue pedepara T0HDKHO ObITh KOHKPETHBIM,
MCCJIEI0BATHCS JOJKHA TOJBKO OJIHA IpobsieMa (JOMyCKaeTcsl HECKOJbKO, TOJBKO
ecl OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIUMO CTPOTO MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HayaTh C OMNpECICHUS W aHaju3a TMOHITUH, MeperTH K
MOCTAHOBKE NPOOJIEMBbl, MNPOAHATU3UPOBATh MYTH €€ pEeUIeHUusT U ClenaTh
COOTBETCTBYIOIIME BBIBOMBI). PedepaT J0MKEH 3aKaHYMBATHCS BBIBEJICHUEM
BBIBOJIOB I10 TEME.

I[To cBoeit cTpykType pedepaT COCTOUT U3:



1. TutrynbHOTO NUCTA;

2.BBenenus, r1ie CTyIeHT POpMYIHUPYET MPoOIeMy, TOANEKAITYIO aHATTU3Y U
MCCJIEI0BAHMIO;

3.OCHOBHOI0 TEKCTa, B KOTOPOM IOCJEI0BATEIHLHO PACKphIBACTCS U30paHHas
TeMa. B oTnmane oT KypcoBoi pabOThI, OCHOBHOM TEKCT pedepara mpearnonsaraet
pasneneHue Ha 2-3 maparpada 0e3 BbiaeneHus riaB. [Ipu HEOOXOTUMOCTH TEKCT
pedepara MOKET AOMOMHATHCSA WUTIOCTpAIUsIMU, Ta0auIamMu, TpadukaMu, HO UMU
HE CIeayeT "meperpyKarh" TeKCT;

4.3akIito4eHus, TJe CTYJEHT (POPMYIUPYET BBHIBOJbI, C/ICTAaHHBIE HA OCHOBE
OCHOBHOT'O TEKCTA.

5.Cricka HCTOJIb30BaHHOW JINTEPATyphl. B JaHHOM CIIMCKE HAa3BIBAIOTCS KaK
T€ UCTOYHUKH, Ha KOTOPBHIE CCHIJIAETCS CTYJEHT MpU MOATOTOBKE pedepara, Tak U
WHBIC, KOTOPBIC OBLIN U3YYEHBI UM TIPH TIOJITOTOBKE pedepara.

O6neM pedepara coctaBusier 10-15 cTpanul] MAaIIMHOMIMCHOTO TEKCTa, HO B
J1000M cllydae HE JOJDKEH TpeBbimath 15 crpanun. Matepan — 1,5, pasmep
mpudra — 14, monsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee u HUxKHee — 1,5¢M.
CtpaHuIbl TOJKHBI OBITH TPOHYMEPOBaHbI. AO3allHBIN OTCTYI OT Hayauaa CTPOKHU
paBeH 1,25 cwm.

[Topsimok cnaum pedepara u ero oneHkKa

Pedeparbr mumryTcs CcTylneHTaMH B TEUEHHE CEMecTpa B CPOKH,
yCTaHaBIIMBaeMbIe TIPETIOAaBaTENIEM M0 KOHKPETHON TUCIUILINHE, JOKJIaIbIBACTCS
CTYJICHTOM M BBIHOCUTCS Ha oOcyxneHue. lledaTHplii BapuaHT craercs
MPETNo/IaBaTeNto, BEIyIIeMY JUCITUTUIHHY.

[Io pe3ynpTaTaM TPOBEPKH CTYACHTY BBICTABISCTCA OIpPEACICHHOE
KOJIMYECTBO 0ajuioB, KOTOPOE BXOJUT B OOIIEEe KOJUYECTBO OANJIOB CTYJEHTA,
HaOpaHHBIX MM B TedeHue cemectpa. Ilpm oreHke pedepaTa yUHUTHIBAIOTCS
COOTBETCTBHE COJEp)KAaHUS BBIOPAHHOW TeMe, YEeTKOCTh CTPYKTYphl paboTHl,
yMEHUE paboTaTh C HAYYHOM JUTEPaTypoi, yYMEHHE CTaBUTh MpoOJeMy U
aHAJIM3UPOBaTh €€, YMEHUE JOTUYECKU MBICIUTh, BIaJeHHe MpodeccHOHaTIbHOM

TEPMHUHOJIOTHEH, TPaMOTHOCTh O(hOPMIICHUSI.



3amaHus U1l CaMOCTOSATEIIBHOTO BBIIIOJIHEHHUS

1. TIo 3amaHHOM TeMe UMUTALIMOHHOM UTPBbI TOJIKEH OBITH IIPOBEJIEH aHAIU3
JUTEpaTyphl o n3ydaemon nucuuiuimne. [1o npopaboranHOMy MaTepuaty A0KHA
OBITh MOATOTOBJIEHA U MIPE/ICTABIEHA Ha 00CYKIEHUE UMUTALIMOHHASI UTPA.

2. Hamucanue pedepata mo Teme, MPEASIOKEHHOM MpenojaBatreieM HId
CaMOCTOATENIBbHO BRIOPAHHOM CTYJEHTOM U COIJIACOBAHHOM C MPENOAaBaTEIeM.

3. IloaroroBka IIpe3eHTaUMid C MCHOJB30BAHUEM MYJIBTUMEIUNHOTO
00opyI0BaHUS.

Temsbl pepepaToB
1. Kparkue cBeaeHMss 1O HCTOPHMM BO3HUKHOBEHMS W Pa3BUTHUSA

OPraHUYECKON XUMUH.

2. Kuznsb u nearensHocth A.M. ByTieposa.
3. Butanusm u ero kpax.
4, Ponb 0TE4eCTBEHHBIX YUEHBIX B CTAHOBJICHWU W PA3BUTHU MUPOBOI

OPTaHUYECKON XMMUHU.

S. CoBpeMeHHBIE IPEACTABIEHNS O TEOPUU XUMUYECKOTO CTPOEHHS.
6. DKOJIOTHYECKHE ACTIEKThI HCIIOIb30BAHUS YIJIEBOJIOPOJHOTO CBIPBSI.
7. DKOHOMHUYECKHE aCIEKThl MEKIYHAPOJHOTO COTPYIHHYECTBA 10

MCIIOJIb30BAHUIO YTJIEBOJOPOJAHOTO CHIPbSI.

8. Uctopust  OTKpHITHST ©  pa3pabOTKM Ta30BBIX U HEDTIHBIX
MecTOpoxkieHui B Poccuiickoit denepannu.

9. XWMHS YTIJIEBOJOPOIHOTO ChIPBS

10.  YrieBoaopoaHOE TOIUIMBO, €T0 BUIBI U Ha3HAYEHUE.

11. CunTeTHyeckue KaydyKu: UICTOPHUS, MHOTOOOpa3ue U MepCreKTHUBBI.

12. Pe3anHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

13. ApomaTuueckue yrieBOJAOpPOAbl Kak CbIpb€ [JIs1 MPOU3BOACTBA
NECTULIUIOB.

14.  VYrueBojbl U UX POJb B )KUBOM MpUPOJIE.



15. CrpoeHue TIIIOKO3bI: HUCTOpUS  Pa3BUTUA  MPEACTABICHUN U
COBPEMEHHbBIEC BO33PECHMUSI.

16. Pa3Butue caxapHoi mpoMBINIIEHHOCTH B Poccum.

17. Metanon: xemopuaus u xeMohoous.

18. MmHoroaTtomMHbie CIUPTHL. X, XUMHUECKHE U (PU3UUECKUE CBOICTBA.

19. ®opmanpaerua Kak OCHOBA MOJyYEHHUs BEIIECTB U MaTEPHUAJIOB

20. MypaBbrHas KUCJIOTa B IPUPOJE, HAYKE U MTPOU3BOCTBE.

21. MHUcropus ykcyca.

22.  Cnoxuble 3(pUphI 1 UX 3HAUYCHUE B IPUPOJIE, OBITY U MTPOU3BOCTBE.

23.  JKupbl Kak MPOAYKT MUTAHUS U XUMUYECKOE ChIPhE.

24. 3amMeHa KHPOB B TEXHUKE HEMHUIIEBBIM CHIPHEM.

25. HexBarka npoa0oBOJIbCTBUS Kak Iiio0aiabHasi mpoOjemMa yeloBeuecTBa
U TIyTH €€ PEIICHNUS.

26. Mbputa: mpornuioe, HacTosIee, Oyaymee.

27. Cpencta TMTMEHbl HA OCHOBE KHCIIOPOJCOAEPKAIIUX OPraHUYECKUX
COECIVMHEHNH.

28. .Cuntetmueckue wMoromme cpeactsa (CMC): ngocTomHCTBA U
HEOCTaTKH.

29. AmMMuMak u aMUHBI — OECKUCIOPOIHBIE OCHOBAHUSI.

30. AHWIMHOBBIE KPAaCUTEIH: UCTOPUS, IPOU3BOACTBO, EPCIEKTHBA.

31. AMUHOKHUCIOTHI — aM(POTEpHBIE OPraHUIECKIE COSTMHEHUS.

32. AMUHOKHUCIIOTHI — KaK CTPYKTYpHasl €IMHUIA OCIIKOBBIX MOJICKYJI.

33. CuHTreTnyeckue BOJOKHA HA aMUHOKHCIIOTHONH OCHOBE.

34.  CTpyKTyphl O€nKa U ero JeCTpyKTYpUPOBAHHUE.

35. buonornueckue GpyHKIUU OEIKOB.

36. benkoBasg oCHOBa HMMYHHTETA.

37. Jedunut Oenka B MUIIEBBIX MPOIYKTaX U €ro MPeoJ0jeHUE B paMKax
rJI00aJIBHON TIPOJIOBOJILCTBEHHOM MPOTPAMMBI.

38.  Xumwus u 6M0JIOTHSI HYKJIEMHOBBIX KHCJIOT.
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Macnopt ®OC
1o auciuIimHe «OpraHnyeckas XUMus U OMOOpraHnuecKas XUMHUSI»

Koa n
¢bopmyampoBka
KOMIIeTeHIIUH

Jtanbl GopMHPOBAHUS KOMIIETEHIIHMHU

OK-5 cmocoOHOCTh
MCIIOJIb30BATh
COBpEMEHHbBIC
METO/IbI u
TEeXHOJIOTUU (B TOM
quclie
MH(}OpMAMOHHBIE) B
npodheCCUOHAIBHOM
JESTeIbHOCTH

3HaeT

OCHOBHBIE HMH(pOPMAIIMOHHBIE PECYPCHl B
o0JacTh XUMHH, COBPEMEHHBIC MPHUEMBI U
METOJIbI HCIIOJIb30BaHUS WH()OPMAILIMOHHBIX
TEXHOJIOTUI JJIsl pean3alnu 3a7a4 HayqyHo-
UCCJIeI0BATENbCKOM, yIPaBJICHYECKOM,
IIPOEKTHOM, METOJMYECKOW M KYJBTYPHO-
IIPOCBETUTENILCKON JIEATEIIBHOCTH; COCTaB U
OCHOBHBIE€ XapaKTEPUCTHKU COBPEMEHHOTO
MPOTPaMMHOT0 00ecreueHus i1 00pabOTKU
TEKCTOBOW, TaOJIUYHOM, MYJIbTUMEAUNHON
uHdopMaIuu

YMmeer

HCMOJIb30BaTh COBPEMEHHBIE TEXHOJIOTHH
MoMCKa M TepeBoja HHPOPMAIMOHHBIX
WCTOYHUKOB, wMcnojn3oBath WMKT g
pelIeHust 3a7a4 npodheCCHOHATBHON
JICITEIBLHOCTHU

Baaneer

OMBITOM CO3/IaHUSI AIEKTPOHHBIX PECYPCOB,
HaIpaBJICHHBIX Ha peuieHue
npodeccCuoHaNbHBIX 3ajad; OTBITOM
B3aUMOJACUCTBUA B ceTu VHTEpHET C
JIPYTUMH Y4YaCTHUKAaMHU O0O0pPa30BaTEIbHOTO
mporiecca TSt pelieHus Hay4HO-
HCCIIEI0BATENIbCKUX, MIPOEKTHBIX u
KYJbTYPHO-IIPOCBETUTEIBCKUX 3a/1a4
npodeccuoHaTbHON NEeATEIIbHOCTH;
criocobamu MOTIOJTHEHUS
npodeCCUOHAIBHBIX 3HaHUM nyTeM
MCMOJIb30BaHUS BO3MOYKHOCTEMN
COBPEMEHHBIX CETEBBIX TEXHOJIOTHH.

OIIK-2 crtocoOHOCTE
U TOTOBHOCTD
HCIOIL30BaTh

OCHOBHBIE  3aKOHBI

3Haer

OCHOBHBIC  TCOPETHUYCCKHE  TIOJIOKCHHUSI
€CTECTBEHHOHAYYHBIX TUACIIATLINH;
TEOPETHYECKHE acCIleKThl MpoOooTOOpa u
poOOIOATOTOBKH 0OBEKTOB,




CCTCCTBCHHOHAYYHBI

paznuyaronMxcsi N0 CBOEMY arperaTHOMY

X  JUCUUIUIMH B COCTOSIHUIO; TEOPUH U  IPAKTHYECKOE
npodeccruoHanbHOM MIPUMEHEHUE OCHOBHBIX METOJ0B
NEATEIIbHOCTH, Ka4eCTBEHHOTO 151 KOJINYECTBEHHOT O
IPUMEHSITh METO/IbI XUMHYECKOTO aHaIu3a; TEOPUU U
MaTeMaTU4YECKOTrO MPAaKTUYECKOE  MPUMEHEHHUE  OCHOBHBIX
aHaiau3a U (U3UKO-XMMHUUYECKUX METOJO0B aHaIu3a
MOACINpOBanus, MPUMEHATh  TOJIYYCHHBIE 3HAHUA  TPH
TCOPCTUHCCKOTO M| YVyeer | pelICHUH MPAKTHYCCKUX 3a]1a4 U TOCTAHOBKE
OKCICPUMCHTATIBHOT 71a00paTOPHBIX AKCIIEPHUMEHTOB
O HCCIEAOBaHIT po(eCCUOHATIBHO npoUIMPOBAHHBIMU
3HAHUSMHM U TMPAKTUYECKUMHU HaBBIKAMU B
00JIaCTU €CTECTBEHHOHAYYHBIX UCIUIUINH;
TEOpEeTUYECKO paboToil ¢ ydeOHOU u
CIIPAaBOYHOM JIUTEPATypOH; NPAKTUUECKOU
Brnaneer | paboroi C XUMHUYECKOUN MOCYI0M,
UCIIOJIb3YEMOM B KOJIMYECTBEHHOM AaHAJIHN3€
U YMEHHMEM 00pamarbcsi CO CI0XHOU
AHAJIMTUYECKOW anIapaTrypou; IPUMEHSTh
MOJYyYCHHbIC  3HAHUS TpPU  HU3YYCHUU
MOCEAYIOIIUX TUCIUTUTNH
OIIK-3 3HaeT COBPEMEHHYIO (PM3MUECKYIO KApTUHY MHUPA,
CIIOCOOHOCTBIO MPOCTPAHCTBEHHO-BPEMEHHBIX
UCIIOJIb30BATh 3aKOHOMEPHOCTH, CTPOCHHE BEIIECTBA JJIs
3HaHUA O MMOHMMAHMS OKPY>KaIOLIEro MUpa U SIBJICHUI
COBPEMEHHOU MPUPOJIBL; OOIIHNE MTOHSATHS
bu3nyeckon 3aKoHOAaTenbCcTBA PD B 0bmacTu
KapTUHE MUDA, HKOJIOTHYECKOI 0e30macHOCTH
IPOCTPAHCTBEHHO-
BPEMEHHBIX YMmeer | pa3OupaThCsi B CYIIHOCTH COBPEMEHHOM
3aKOHOMEPHOCTSIX, bu3ngecKoi KapTHUHE MUpa,

CTPOCHUMU BEILECTBA
11 [IOHUMAaHUA

OKpY Karolero Mupa
Y SBJICHUW IPUPOJIbI

MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUU BEILECTBA IS
IMOHMMAaHHS OKPY’KAIOLIETO MUPA U SABJICHUN
MIPUPOIBI;
XUMHYECKUX,

pa3buparbcsi B CYIIHOCTHU
OMOXNMUYECKUX,
MUKPOOUOJIOTUYECKUX U JPYTUX MPOIECCOB,
MPOTEKAIOIIUX

npu XpaHEHUN 51




nepepadoTke MTUTIEBBIX CUCTEM;
KJ1accu(UIMpPOBaThH OTXOBI
MIPOMBIIUICHHBIX TPEANPUATUN
Brnaneer | komruiekcoM 3HaHMM O  COBPEMEHHOU
busnueckoi KapTHUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA IS
MMOHMMAHUS OKPYKAIOIIETO MUPA U SIBJICHUM
MPUPO/IBI; KOMILIEKCOM 3HAHUMH,
MO3BOJISIIOIIMM OIICHUTh CTEINEHb BIIUSHUS
3arps3HEHUs] aTMOC(EpPHOro BO3AyXa, BOMABI
Y TIOYBBI HA 3JI0POBBE JIOJEH U COCTOSIHUE
OKPYXKaroUIen Cpeibl
OCHOBHBIE TOHATHUSI TEOPUH IIJIAHUPOBAHUS
3 XUMUYECKOTO  SKCIHEPUMEHTA;  METOJBI
- HAeT
IIK-9 BJIaICHUC OpraHu3aluu u MIPOBEICHUS
OCHOBHBIMU AKCIEPUMEHTAIIbHBIX UCCIEA0BAHUN
METOJIaMU u -
OCYIIECTBJISITh KOPPEKTHBIM BBIOOp THUMA
npueMamMmu
YMeeT | XMMHUYECKOTO SKCIEPUMEHTa TpPH  €ro
MPOBEICHUS
MJIAHUPOBAHUH.
AKCIIEPUMEHTAJIbHBIX
HCCIIeIOBAHMIA B HaBbIKAMHU MIPUMEHEHUS METOJIOB
cBOCH MJIAHUPOBAHUS XUMHUYECKOTO
MPOdECCHONATEHON | Bracer AKCIEPUMEHTA; OCHOBHBIMU METOJAaMU U
06IIACTH npueMamMmu MIPOBEICHUS
AKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUM B CBOEH
npodecCUOHAIBHOM 001aCTH
OCHOBHBIE METOJIbI U TIPUEMBI MPOBEIACHUS
DKCIIEPUMEHTAIBHBIX UCCIIENOBAHUMN B CBOEH
ITK-10 ¢nocoGHOCTS | 3yaer npodecCUOHAIBHONW 00JIaCTH; CTaHAApTHbHIC
NPOBOJMT U CcepTU(PUKAIIMOHHBIC HCIBITAHUS CHIPBA,
TOTOBOM TPOAYKIIMM M TEXHOJOTHYECKHUX
CTaHJIapTHBIE u POAYKIL ce
IIPOLIECCOB
cepTU(PUKAIMOHHBIC
MPOBOAUTH CTaHJapTHBIC u
WCTIBITAHUSI  CHIPbS,

. VMeer cepTU(UKAIIUOHHBIE  HCIIBITAHUS  ChHIPhS,
TOTOBOM  MPOIYKIHMH TOTOBOM TIPOAYKIIMU U TEXHOJOTHYECKHUX
U TEXHOJOTHYECKHUX IPOLIECCOB
fiporieccos HABBIKAMH OPTaHM3allMU U ITPOBEICHHUS

Brangeer | cranmaptHbix U cepTU(PUKAIIMOHHBIX

UCIIBITAaHUI CBIPbS,, TOTOBOW MPOAYKIHMH U




TEXHOJIOTUYECKUX IIPOLIECCOB;
TEOPETUYECKUMHU METOJaMU U TpPHUEMaMHU
MIPOBEICHMUS CTaHAapTHBIX u
CEpTU(PUKALMOHHBIX  UCHBITAHUM  CHIPbS,
rOTOBOM TMPOIYKIUU M TEXHOJOTUYECKUX
MpoleccoB B 00JacTH MpodhecCuOHATbHOU
JeSATETbHOCTH

Ne
n/n

Kontposmpyemsie
pa3enbl JUCHUNIIHHBI

Kons! n 3Tans1 popMupoBanus

OneHoYHbIE CPEeICTBA

IIpomeskyTOUHBIIH HUrorosas

KOMIIeTeHI U
KOHTPOJIb aTTecTanus

Pazpnen 1. Homenknatypa
OpPraHUYeCKUX COCTUHEHHI

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHBIC
HHPOPMALMOHHBIC
pecypchl B 001acTi
XUMHHU; COBPEMEHHBIE
TIPUEMBI U METOJIBI
HCTIOJIb30BAHUS
nH(pOpPMaLMOHHBIX
TEXHOJIOTUH JJIst
peanuzanuu 3auad
Hay4YHO-
HCCJIEI0BATENbCKOM,
YIIPABJIEHYECKOH,
MIPOEKTHOM,
METOJUYECKON U
KYJIBTYPHO-
MIPOCBETUTEIBCKOM
JIeATSIIBHOCTH, COCTaB
Y OCHOBHBIC
XapaKTEPUCTUKHU
COBPEMEHHOTO
MIPOrPaMMHOTO
oOecrneueHUs IS
00paboTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEAUMHON
HHPOPMALINY;
OCHOBHEBIE
TEOPETUYECKUE
TMTOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JIUCITUILTNH;
TEOPETUIECKUE
aCTeKTHI MPobooTOopa
1 TIpOOOTIOATOTOBKH
00BEKTOB,
pa3IUYaOLIUXCS 110
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPUU U
MpaKTUUECKOoe
MIPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIH3a,;
TEOPHUH U
MIPAKTHIECKOE

YO-1-
cobecenoBaHuUE;
I1P-4 — pedepar

DK3aMeH




MPUMEHEHUE OCHOBHBIX
(DU3BUKO-XUMHYECKIX
METOJOB aHaJIN3a;
COBPEMEHHYIO
(hU3UYECKYIO KapTUHY
MUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBa
IS TIOHUMaHMS
OKpY’KaIOIIero MUpa u
SIBIICHUIA TIPUPOJIBI,
0o0IIMe TOHSATHS
3aKoHojaTeNIbcTBa PO
B 001acTH
9KOJOTUYECKOM
0e30I1aCHOCTH;
OCHOBHBIE IIOHSTHS
TEOPHH TUTAHUPOBAHUS
XHUMHYECKOTO
SKCIICPUMEHTA;
METOZBI OpTaHU3aLUU
nu HpOBeZ[eHI/IH
3KCHepHMeHTaHI>HLIX
HCCJIEIOBaHUI;
OCHOBHBIC ME€TOObI N
MPUEMEI IIPOBEICHUS
3KCHepHMeHTaHI>HLIX
HCCJIEIOBAaHUI B CBOCH
npogeccHoHaTbHOMN
o0acTy; cTaHIapTHBIC
U cepTu(hUKATUOHHBIE
UCTIBITAHUS CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYCCKUX
MIPOLIECCOB

‘YMeer ucnonb3oBaTh
COBpEMEHHbBIE
TEXHOJIOTUH TIOUCKA U
nepeBojia
HHPOPMAIMOHHBIX
HCTOYHHUKOB,
ucnosas3zoBats UKT
JUTS pEeLICHUS 33134
npoQeCcCHOHATBHOM
JIESTeTbHOCTH;
MIPUMEHSTh
MOJTyYeHHbIC 3HAHUS
MIPY PELICHUH
MPaKTHYECKUX 3a/1a4 1
MOCTAaHOBKE
1mabopaTOPHBIX
9KCIIEPUMEHTOB;
pasouparbcs B
CYIIHOCTH
COBPEMEHHOU
(u3nueckoii kKapTuHe
MUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHH BEUIeCTBA




JUTS TOHUMAaHUS
OKpYIKaIOLIero Mupa u
SIBJICHUH TIPUPOIBI;
pazbuparbcs B
CYIITHOCTH
XHMHYECKHX,
OMOXUMHYECKHX,
MHUKPOOHOIIOTHIECKUX
U IPYTHX MIPOIECCOB,
MIPOTEKAIOIIUX TIPH
XpaHSHHH 1
nepepaboTKe IMHIIEBHIX
CHUCTEM;
KiaccuuImpoBaTh
OTXOJIBI
MPOMBIIIICHHBIX
IIPEAIPUATHH;
OCYILECTBIIATh
KOPPEKTHEII BEIOOD
TUTIA XUMIYIECKOTO
SKCIICPUMEHTA TIPH €T0
TUTAHUPOBAHHU;
TIPOBOTUTH
CTaH/IapTHBIC U
CepTU(DHUKAIIMOHHBIC
UCIIBITAHHUS CHIPBS,
FOTOBOW MPOAYKIIUHU U
TEXHOJIOTUUECKHX
MPOIIECCOB

Bnaneer onbsitom
CO3/IaHus
3JEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
peleHne
po¢eCcCHOHATBHBIX
3aJ1a4; OIBITOM
B3aUMOJICICTBUS B
cetu MHTEpHET €
JIPYTHUMH YYaCTHUKAMU
00pa3oBaTeNLHOTO
mporiecca sl peeHHs
Hay4HO-
HCCIIEI0BATEIbCKIX,
MPOCKTHBIX U
KYJIETYPHO-
MPOCBETUTEIBCKUX
3a1a4
npodeccnoHaTLHOM
JIESITEIBHOCTH,
crocobamu
IIOIIOJITHCHU A
npodeccnoHaTbHBIX
3HaHUH myTeM
HCTIOJIb30BaHUS
BO3MOXKHOCTEH
COBPEMCHHBIX CETEBBIX
TEXHOJIOTHH;
npodeccroHanbHO
poGUIMPOBaHHBIMU
3HAHUSAMH H
MIPaKTHIECKUMHU
HaBBIKaMHU B 00J1aCTH




€CTECTBEHHOHAYYHBIX
JIUCIUILINH;
TEOPETUUECKOMN
paboToii ¢ yueOHOU U
CIIPABOYHOU
JIUTEPaTypOii;
MIpaKTHIecKoil paboToit
€ XUMHYECKOHI
MOCYJIOH,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHAJIMN3E U YMEHUEM
obpamarbcs co
CJI0KHOU
aHaJIMTUYECKON
anmnaparypou;
MMPUMCHATH
TMOJYYCHHBIC 3HAHU
MIPU U3YUYEHUH
MOCJEAYOLIUX
JUCLUIUINH;
KOMIUIEKCOM 3HAHUMU O
COBPEMEHHOM
(usnueckoit kapTuHe
MHDA,
MIPOCTPaHCTBEHHO-
BPEMCHHBIX
3aKOHOMEPHOCTSX,
CTPOCHUU BelecTBa
JUISl IOHUMaHUs
OKpY’KaIOLIero Mupa u
SIBIIEHUHM TIPUPOJIBL;
KOMIUIEKCOM 3HAHUH,
MO3BOJISIFOIIUM
OLICHUTD CTENEHb
BJIUSIHUA 3arpA3HCHUSA
aTMoc(epHOTro
BO3/1yXa, BOJBI 1
TMOYBbI Ha 3TO0POBLE
JIIOJEN U COCTOSIHUE
OKpY>Karollei cpenpl;
HaBbIKaMU
MIPUMEHEHHS METOJI0B
IJTAHUPOBAHUS
XUMHYECKOTO
9KCIIEPUMEHTA;
OCHOBHBIMH METOJaMU
W IpHEMaMU
MPOBENECHUS
OKCIICPUMEHTATIbHBIX
HCCIIEI0BaHMil B CBOEH
npodeccnoHaTLHOM
obactu;

HaBbIKaMU
OpraHu3aluu U
MPOBEACHUS
CTaHAapPTHBIX U
CepTUPUKAITMOHHBIX
WCIIBITAHUHN CBHIPbS,
TOTOBOW MPOAYKIIUU U
TEXHOJIOTMYECKHUX
IIPOLIECCOB;
TEOPETUYECKUMU




METOZaMH 1 IPUEMaMHU
MPOBEICHUS
CTaHJApTHBIX U
CepTUPUKAIIMOHHBIX
WCTIBITAHUH CHIPHS,
TOTOBOM MPOJIYKIUHU H
TEXHOJIOTHYECKUX
TIpOIIecCOB B 00IaCTH
npodeccHOHATBHOM
JIEATEIILHOCTH

Paznen 2. YrneBomopoasl

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHBIE
HHPOPMALMOHHBIE
pecypchl B obiacTu
XHMHH; COBPEMEHHBIE
MPUEMBI U METO/IBI
UCIIOJIb30BaHMs
nH(pOpPMaLMOHHBIX
TEXHOJIOTUH AJid
peanu3anuu 3agay
Hay4JHO-
HCCIIE0BATEIbCKOH,
YIPaBIEHYECKOH,
MIPOEKTHOM,
METOIUYECKON U
KyJIbTYpHO-
IIPOCBETUTENIBCKON
JIESITETIBHOCTH, COCTAB
Y OCHOBHBIE
XapaKTePUCTUKH
COBPEMEHHOTO
MPOTPaMMHOTO
obecrieueHnst I
00pabOTKU TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEAUMHON
HHPOPMALINY;
OCHOBHbBIE
TEOpEeTHYECKHE
TIOJIOXKEHHUS
€CTECTBEHHOHAYYHBIX
JIICLUILINH;
TEOpEeTHYECKHE
aCTeKTHI MPobooTOOpa
1 TIpOoOOTIOIrOTOBKH
00OBEKTOB,
Ppas3IMYaroNINXCs 0
CBOEMY arperaTHoMy
COCTOSIHHIO; TEOPHHU H
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOT'O
XMUMHYECKOTO aHaJIN3a;
TEOpHH U
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
(PU3UKO-XUMUYECKUX
METOJIOB aHAJIN3a;
COBPEMEHHYIO
(buzmUecKkyto KapTUHY
MHpa,
MPOCTPAaHCTBEHHO-

YO-1-
cobeceoBaHuE;
ITP-4 — pedepar

DK3aMeH




BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHUE BeIeCTBa
JI7IS1 TOHUMAaHUS
OKPY’KaIOIIEero MUpa U
SIBIICHUIA TIPUPOJIBI,
00IIME TTOHATHS
3aKoHoaTenscTBa PO
B o0jacT
DKOJOTHYCCKOM
0€30IaCHOCTH;
OCHOBHBIE TIOHSTHS
TCOPUH TUIAHUPOBAHUS
XUMHUYECKOIO
9KCIICPUMCHTA;
METOJIBI OpPTraHU3aUU
U TIPOBEJICHUS
9KCIICPUMEHTAIBHBIX
HCCJICIOBAaHUM;
OCHOBHBIE METOJBI U
MIPUEMBI TIPOBEICHHS
SKCIIEPUMECHTAIBHBIX
HCCJIEIOBAaHUH B CBOCH
npo¢heCCUOHATBHOM
o0racTy; cTaHIapTHBIE
U cepTh(UKaMOHHBIE
UCTIBITAHUS CBIPbS,
FOTOBOW MPOAYKIIUHU U
TEXHOJIOTHYSCKUX
MTPOIIECCOB

YMeeT ucronb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKa U
nepeBoia
HHPOPMAIMOHHBIX
HCTOYHHUKOB,
ucnonpzoBath UKT
JUISL peLlIeHus 3a1a4
npodeccnoHanbHOMI
JIeSITENIbHOCTH;
MIPUMEHSTh

MOy YCHHBIC 3HAHUS
TIPH pEIICHUHN
MPAaKTUYECKUX 3a/1a9 U
MOCTAaHOBKE
J1ab0PaTOPHBIX
JKCIICPUMCHTOB;
paszbuparbcs B
CYITHOCTH
COBpPEMEHHOM
(hm3nIecKoi KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUTSI TOHUMAaHUS
OKPY’KaIOIIEero MUpa u
SIBIICHUI TIPUPOJIBI;
paszbuparscs B
CYITHOCTH
XUMHYECKUX,
OMOXUMHYECKHX,




MHUKPOOHOJIOTHYECKUX
U IpYyTUX MPOLIECCOB,
NPOTEKAIOUIUX MIPU
XpaHEeHHUU U
nepepabdoTKe MUIIEBBIX
CHCTEM;
KJIaccu(UIIPOBATH
OTXOJBI
IPOMBIIUICHHBIX
MIpeANPUATHIH;
OCYIIECTBIISATH
KOPPEKTHEII BEIOOP
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA NP €ro
TUIAaHWPOBAHUH;
MPOBOAUTH
CTaHJAapTHBIC U
CepTU(DHUKAIIMOHHBIC
UCTIBITAaHHS CHIPBS,
TOTOBOH MPOAYKLIUH U
TEXHOJIOTUYECKUX
IPOLIECCOB

Bnageer onmpiToM
CO3/IaHusA
3IEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
pelieHue
npo¢heCCUOHATBHBIX
3aJ1a4; OMBITOM
B3aNMOJICHCTBHSA B
cetu MHTepHeT ¢
JIPYTAMHU YYaCTHHKAMH
00pa30BaTENFHOTO
mporiecca sl peIeHHs
Hay4HO-
UCCIIeJ0BATEIbCKUX,
IIPOEKTHBIX U
KYJIbTypHO-
MMPOCBETUTEIbCKUX
3a1a4
npogeccHoHaTbHOMN
JIESITeTbHOCTH,
crocobamu
MIOTIOTHCHHUS
po¢eCCHOHATBHBIX
3HaHUH myTeM
HCIIOJIb30BaAHUS
BO3MOKHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHI;
npodeccnoHanbHO
npoGUIUpPOBaHHBIMH
3HAaHUSMH U
MPaKTUICCKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETUYECKON
paboToii ¢ yueOHOH 1
CIIPAaBOYHOMU
JIUTEpaTypou;
MIPaKTUIECKON paboToi




C XUMHYECKOI

MOCY 10U,
HCIOJIb3yEMOM B
KOJMYECTBEHHOM
aHanu3e U yMEeHUEM
obpamartbcs co
CJIOKHOU
AHAIUTUYECKOU
anmnaparypou;
TIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPY U3y4YCHHUU
MOCIEAYIOIUX
JIUCIUILINH;
KOMIUIEKCOM 3HAHUMU O
COBpPEMEHHOM
(usnueckoit kKapTuHe
MHUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTSI TOHUMAaHUS
OKpY’KalOIIero MUpa u
SIBIICHUU TIPUPOJIBL;
KOMILJIEKCOM 3HAHUM,
MO3BOJISFOIIIUM
OIICHUTD CTENIEHb
BITUSTHUS 3aTPSA3HEHUS
aTMOC(EepHOTO
BO3/yXa, BOJBI U
TTOYBHI Ha 3JI0POBHE
JFO/Ie! ¥ COCTOSTHHE
OKpY’KaloIIel cpe/bl;
HaBBIKAMU
MIPUMEHEHUS METOJIOB
TUTAHUPOBAHHS
XUMHUUYECKOTO
IKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMH
U TIpHeMaMu
TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npoQeCcCHOHATBHOM
obuactu;

HaBBIKaMU
OpraHu3aIuu 1
MIPOBEICHUS
CTaHJaPTHBIX U
cepTU(PHUKAITMOHHBIX
WCIBITAHUH CBIPbS,
TOTOBOH MPOIYKIUHU U
TEXHOJIOTMYECKHUX
MPOLIECCOB;
TEOPETUUECKUMU
METOJIaMU U IpUeMaMu
MIPOBEJICHUS
CTaHIAPTHHIX U
cepTH(GHUKAITMOHHBIX
WCIIBITAHUHN CBHIPbS,
TOTOBOW MPOAYKIIUU U
TEXHOJIOTHUECKUX




MPOIIECCOB B 001aCTH
npo¢eCCUOHANTBHOM
JIESATEIbHOCTH

Pasznexn 3.
Kucnopoaconepxkamue
OpTraHUYECKHE BEUIeCTBA

OK-5
OIIK-2
OIIK-3
IK-9
I1K-10

3HaeT OCHOBHbIE
HH(POPMAIMOHHBIC
pecypchl B 001acTi
XMMUU; COBPEMECHHEIC
TIPUEMBI U METOJIBI
HCTIONb30BaHUS
HHPOPMAIMOHHBIX
TEXHOJOTHI IS
peanmu3anyu 3agad
Hay4HO-
HCCJIEI0BATENbCKOM,
YIIPABJIEHYECKOH,
IIPOEKTHOH,
METOJUYECKON U
KyJIbTypHO-
IIPOCBETUTENIBCKON
JIESTeTTHHOCTH, COCTaB
1 OCHOBHBIC
XapaKTePUCTHKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHus A
00pabOTKU TEKCTOBOM,
TaOJIMYHOMH,
MYJIbTUMEANNHON
nndopmanuy;
OCHOBHEBIE
TEOPETHICCKHE
TIOJIOKCHUS
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETHICCKHE
aCTEKTHI MPobooTOOpa
1 TIPOOOITOITOTOBKH
0OBEKTOB,
pa3IUYAIONIUXCS 110
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPHU H
MPaKTUIEeCKOE
MIPUMEHEHHE OCHOBHBIX
METOZOB
Ka4eCTBEHHOTO U
KOJINYECTBEHHOTO
XUMHYECKOTO aHAJIH3a;
TEOPUH U
MIPaKTHIEeCKOe
MPUMEHEHNE OCHOBHBIX
(hHUBUKO-XUMUIECKIX
METOZIOB aHAJIH34;
COBPEMEHHYIO
(hU3UYECKYIO KapTUHY
MHUpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpOEHUE BELECTBA
JUTS TOHUMAaHUS
OKpY’KaIOIIero MUpa U
SIBJICHUH TIPUPO/IBI,
0oO0IIMEe TTOHATHS

YO-1-
cobeceioBaHuUE;
I1P-4 — pedepar

JK3aMeH




3aKoHoaTeabcTBa PD
B o0acTH
JKOJIOTHYECKOM
0€30MacHOCTH;
OCHOBHBIE TIOHSTHS
TCOPUH TUIAHUPOBAHUS
XHUMUYECKOTO
AKCIICPUMCHTA;
METOZBI OpTraHU3aUU
U TIPOBEJICHUS
AKCIEPUMEHTAIBHBIX
HCCJICIOBAaHUM;
OCHOBHBIE METOJIBI 1
MPUEMBI TIPOBEICHHUS
IKCICPUMEHTATBHBIX
HUCCJIEIOBaHUI B CBOCH
npodeCCUOHANTBHOM
o0racTy; cTaHIapTHBIE
U cepTu(hUKAITNOHHBIE
UCTIBITAHUSA CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYECKUX
MTPOLIECCOB

YMeeT ucronb30BaTh
COBpEMEHHBIE
TEXHOJIOTMH NIOUCKA U
nepeBoja
nH(pOpPMaLMOHHBIX
HCTOYHHKOB,
ucnonszoBath UKT
JUTS PEeUICHUS 33034
npogeccHoHaTbHOM
JIESITeTTHHOCTH;
MIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPH pEIICHUN
MpPaKTHYECKUX 3a/1a4 1
MOCTaHOBKE
11a00paTOPHBIX
IKCTIEPUMEHTOB;
paszbuparbcs B
CYITHOCTH
COBPEMEHHOM
(huzngeckoit KapTHHE
MHUpa,
MPOCTPAaHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUIsl IOHUMAHUS
OKpY’KaIOIIero MUpa u
SIBJICHUI IPUPOJBL;
paszbuparbcs B
CYILIHOCTH
XUMHYCCKUX,
OHMOXUMHUYECKHX,
MHUKPOOHOJIOTMYECKUX
U JIpyTUX MPOILIECCOB,
NPOTEKAIOUIUX MIPU
XpaHSHUH 1
nepepadoTKe MUTIEBBIX
CHCTEM;
KJIACCU(DUITUPOBATH




OTXOJbI
MIPOMBIIIJIEHHBIX
IPEAIPUATUH;
OCYILECTBIISATh
KOPPEKTHBIH BBIOOD
TUIIA XUMUYIECKOTO
HKCIEPUMEHTA IIPH €r0
ITaHUPOBAHHU;
MPOBOJIUTH
CTaHJApTHBIE U
CepTUPHUKAITNOHHEIC
UCTIBITAHHUSA CBIPBA,
TOTOBOM NMPOJYKLUU U
TEXHOJIOTHUECKUX
pPOLIECCOB

Brnageer onbiTom
CO3JIaHUS
ANEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
peteHne
po¢eCcCHOHATBHBIX
3a7a4; OIBITOM
B3aNMOJICHCTBHSA B
cetu MHTepHeT ¢
JPYTAMU YYaCTHUKAMU
00pa3zoBaTeNLHOTO
mporecca At perieHust
Hay4YHO-
WCCIIEeIOBATENIbCKHX,
MPOCKTHBIX U
KYJBTYPHO-
MIPOCBETUTEIBCKUX
3ama4
npogeccHoHaTbHOMN
JIESITeTbHOCTH,
criocobamu
TTOTIOTHEHHUS
npodeccrnoHamTbHBIX
3HaHUM IIyTeM
WCTIIOJIb30BaHUS
BO3MOXKHOCTEHN
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npodeccroHanbHO
MpOoPUINPOBAHHBEIMH
3HAaHUSMH U
MPAKTUIECKUMU
HaBBIKaMU B 001acTu
€CTECTBEHHOHAYYHBIX
JUCITUTLINH;
TEOPETUUECKOM
paboToii ¢ yueOHOU U
CIPaBOYHOU
JUTEPATypPOH;
MPaKTUIECKO# paboToit
C XUMHYECKOM
MOCYJI0M,
UCTIONB3YyEMOH B
KOJINYECTBEHHOM
aHaM3e ¥ yMEHUEM
obparmarbecs co
CJIOKHOM




AHAIUTUYECKOM
anmnaparypou;
MPUMEHSTD
MOJTyYEeHHBIE 3HAHUS
IpU U3yYEHUU
MOCTETYIOIUX
JUCLUIUINH;
KOMIUIEKCOM 3HAHUM O
COBPEMEHHOM
(hu3nIecKoit KapTHHE
MUpa,
IIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOEHUU BelecTBa
JUTSl TOHUMAaHUsI
OKpY’KaloIIero MUpa u
SIBIICHUU TIPUPOJIBL;
KOMIUIEKCOM 3HAHUH,
MO3BOJISIFOIIIMM
OLICHUTb CTENIEHb
BIIMSIHUS 3aTPSA3HEHUSA
aTMOC(EepHOTO
BO3/1yXa, BOJBI U
TOYBbI Ha 3M0POBLE
JIIOJEH U COCTOSIHUE
OKpYy>Karollei cpe/ipl;
HaBbIKaMH
MMPUMEHCHUA METOO0B
IUTAHUPOBAHUS
XUMHUYECKOTO
9KCIIEPUMEHTA;
OCHOBHBIMHM METO/IaMH
U IpueMaMu
[IPOBEJICHUS
OKCIICPUMEHTAJIbHBIX
HCCIIEI0BaHUil B CBOEH
npodeccnoHanbHOMI
obJacru;

HaBbIKaAMH
OpraHu3aluu 1
[IPOBEJICHUS
CTaH/JAapPTHBIX U
CepTUPUKAITMOHHBIX
WCHIBITAaHUH CBIPbS,
TOTOBOM MPOJYKLUU U
TEXHOJIOTHYCCKHUX
MIPOIIECCOB;
TCOPETUICCKUMU
METOAAMH1 U IpUEMaMU
MPOBENCHUS
CTaHIAPTHBIX U
CepTUPUKAITMOHHBIX
WCIBITAaHUHN CBIPbS,
TOTOBOM NMPOJYKLUU U

TEXHOJIOTHYECKUX
MPOIIECCOB B 001aCTH
npoQeCcCHOHATBHOM
JIEATENILHOCTH
OK-5 3HaeT OCHOBHEIE
VO-1-
Pasmen 4. Asorcomepxamue | OITK-2 nHPOPMAaITNOHHBIE
cobecenoBaHue; DK3aMeH
COCIMHEHUS OIIK-3 pecypchl B obnacTu
[1P-4 — pedepar
I1K-9 XHUMHHU; COBPEMEHHBIC




I1K-10

MPUEMBI U METOJTBI
HCIIOIb30BaHMS
HH(POPMAIUOHHBIX
TEXHOJIOTHUH JIJIS
peanu3sanuu 3aaa4d
HAY4YHO-
HCCJIEIOBATEILCKOM,
YIPABJIEHYECKOM,
IIPOEKTHOM,
METOIUYECKON U
KyJIBTYPHO-
MIPOCBETUTENBCKON
JIeATEILHOCTH, COCTAaB
U OCHOBHBIE
XapaKTCPUCTUKH
COBPEMEHHOTO
MPOTPaMMHOTO
obecreueHus Jjs
00pabOTKU TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEANIMHON
HHPOPMALINY;
OCHOBHBIE
TEOPETHYCCKHE
ITOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JIACLIMIUINH,
TEOPETHYCCKHE
aCIeKTHI Mpo0ooTOOpa
U TIPOOOIIOATOTOBKH
00BEKTOB,
Pa3TMIArONIUXCS TI0
CBOEMY arperaTHoOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIEeCKOe
MPUMEHEHHE OCHOBHBIX
METOJI0B
KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XUMHYECKOI0 aHaJIN3a;
TEOPUH U
MPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
(DU3UKO-XUMHYECKIX
METO/IOB aHAIIM3a;
COBPEMCHHYIO
(hU3MIECKYIO KapTHHY
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHE BEIICCTBA
JI71S1 TOHUMAHUS
OKPY’KaIOIIero MUpa u
SIBIICHUIA TIPUPOJIEI,
0011IKEe MOHATHS
3aKOHOJIaTeIbcTBa PO
B o0act
9KOJIOTHIECKOM
0€30IaCHOCTH;
OCHOBHBIC TIOHSTHS
TEOPUH TUTAHUPOBAHHUS
XUMHYECKOTO




JKCIIEPUMEHTA;
METO/Ibl OpPraHN3alnu
Y MIPOBEJICHUS
IKCTIEPUMEHTAIILHBIX
HCCJIEeIOBaHUM;
OCHOBHBIE METO/IbI U
MPUEMBI IPOBEACHUS
9KCTIEPUMEHTAIIBHBIX
UCCIIEIOBaHMI B CBOEH
npodeccHOHATBHOM
o0acTy; cTaHIapTHBIC
U cepTu(UKAITNOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIMU U
TEXHOJIOTUUECKHX
MPOLIECCOB

YMeeT ucnosb30BaTh
COBpEMEHHBIE
TEXHOJIOTUH TIOUCKA U
nepeBosia
HHPOPMAIMOHHBIX
HUCTOYHHUKOB,
ucnoas3zoBate UKT
JUTS PEUICHUS 3a0a4
npo¢heCCUOHATBHOM
JIeSITENIbHOCTH;
MPUMEHSTh
MOJTyYeHHbIC 3HAHUS
NPU pEeLCHUH
NpPaKTHYECKUX 3a/1a4 1
MTOCTaHOBKE
nmabopaTOPHBIX
9KCIIEPUMEHTOB;
pa3ompatbcs B
CYITHOCTH
COBPEMEHHOI
(hm3ngecKoit KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUTSI TOHUMAaHUS
OKpY’KaIOIIero MUpa u
SIBJICHUH TIPUPO/IBI;
pasouparbcs B
CYIIHOCTH
XUMHYECKHX,
OHMOXMMHYECKHX,
MHUKPOOHUOIOTHYECKUX
U IPYTHX MPOLIECCOB,
MPOTEKAMOLIUX MIPU
XpaHeHUH U
nepepadoTKe IMHIIEBBIX
cHCTeM;
Kiaccu(uImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
HpEANpUSTHH;
OCYIIECTBIIAITh
KOPPEKTHBIHN BHIOOD
THIA XUMHYIECKOTO




9KCIIEPUMEHTA MIPU €T0
IUTAHUPOBAHUH;
MIPOBOJUTD
CTaHAapTHBIE U
CepTUPHUKAIIMOHHBIC
WCIIBITAHUS CBIPBS,
TOTOBOH MPOIYyKIUHU U
TEXHOJIOTHYECKUX
MTPOIIECCOB

Bnaneer onbiTom
CO3/IaHusA
AIIEKTPOHHBIX
pecypcos,
HaTpaBJICHHBIX HA
pelnieHue
npo¢heCCHOHATBHBIX
3a/1a4; OTBITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JIPYTAMHU YIaCTHHUKAMHA
00pa30BaTENFHOTO
mporiecca sl peIeHHs
Hay4HO-
HCCIIeI0BATEIbCKIX,
MPOCKTHBIX U
KyJIbTYpHO-
MPOCBETUTENBCKIX
3a1a4
npodeCCUOHANTBHOM
JIeSITENbHOCTH,
criocobamu
TIOTIOTHEHHS
po¢eCCHOHATHHBIX
3HaHUU TyTeM
HCTIOJIb30BaHUS
BO3MOXKHOCTEHN
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHUH;
npodeccHOHAIBHO
npoUIupPOBaHHBIMH
3HAHUSAMH U
MPaKTUIECKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOPETUYECKOU
paboToii ¢ yueOHOU 1
CIIPaBOYHOMU
JIUTEPATYpOii;
MpaKTH4IecKoil paboToit
C XUMUYECKOH
MOCY/10H,
HCIIONIb3YyEMOH B
KOJMYECTBEHHOM
aHaNIMu3e U yMEHUEM
oOpamiarecs co
CJIOXHOM
AHAIUTUYECKOM
anmaparypoi;
MIPUMEHSTH

MOy YCHHBIC 3HAHUS
IPH U3yUCHHUU




HOCTETYOLUX
JIUCIUILINH;
KOMIIJIEKCOM 3HaHMH O
COBpPEMEHHOM
(hu3nYecKoi KapTHHE
MUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTS TOHUMAaHUS
OKpY’KaIOIIero MUpa u
SIBIIGHUH TIPUPO/IBL;
KOMIUIEKCOM 3HaHUH,
MO3BOJISIOIIUM
OIICHUTD CTENEHb
BITUSTHUS 3aTPSA3HEHUS
aTMoc(epHOTro
BO3/yXa, BOJBI U
TIOYBHI Ha 3I0POBHE
JIOIeH M COCTOSTHHE
OKpY’KaroIIel cpebl;
HaBBIKAMU
MPUMEHEHUS METOJI0B
TUTAHUPOBAHHUS
XUMHUYECKOTO
9KCIEPUMEHTA,;
OCHOBHBIMH METO/IaMHU
Y TipueMaMu
TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUNI B CBOEH
npogeccHoHaTbHOMN
obnacTy;

HaBBIKAMU
OpraHU3aIuH ’
MIPOBEICHUS
CTaHAapPTHBIX U
cepTU(PUKAITMOHHBIX
UCIBITAHUH CBIPbS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB;
TEOPETHICCKUMHU
METOJIaMH U IpUeMamMu
MIPOBEJICHUS
CTaHAAPTHHIX U
cepTU(GHUKAITMOHHBIX
WCIBITAaHUH CBIPbS,
rOTOBOM MIPOLYKIUU U
TEXHOJIOTHIECKHUX
MIPOIIECCOB B 00JIACTH
npoQeCCHOHATBHOM
JIeSITEIbHOCTH

Pazgen 5. buomornueckue
MTOJTAMEPHI

OK-5
OIIK-2
OIIK-3
I1K-9
[1K-10

3HaeT OCHOBHEIE
HHPOPMALMOHHBIC
pecypchl B 001acTi
XUMHU; COBPEMEHHBIE
MPUEMBI U METOJIBI
HCIIOJIb30BaHUS
MHPOPMAITMOHHBIX
TEXHOJOTHH ISt
pean3anyy 3a1a4

YO-1-
cobecenoBaHue;
[1P-4 — pedepar

DK3aMeH




Hay4yHO-
HCCJIEI0BATENbCKOM,
YIIPABJIEHYECKOH,
IIPOEKTHOH,
METOJANYECKOU 1
KyJIbTYpHO-
IIPOCBETUTENBCKON
JIEATSIIBHOCTH, COCTaB
1 OCHOBHBIC
XapaKTEePUCTHKHI
COBPEMEHHOTO
TIPOTPaAaMMHOTO
oOecrieueHUS s
00pabOTKU TEKCTOBOM,
TaOJINIHOM,
MYJIbTUMEIUNHON
nndopmanumy;
OCHOBHBIC
TEOpPETHICCKHE
MTOJIOXKCHHUS
€CTECTBEHHOHAYYHBIX
JUCITUTUINH;
TEOpPETHICCKIE
aCIeKTHI Mpo00oTOOpa
U TIPOOOITOITOTOBKH
00BEKTOB,
Pa3IUYAOIINXCS 110
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH U
MIPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaJIH3a,;
TEOpUU U
MPaKTHIECKOe
MPUMEHEHNE OCHOBHBIX
(hHU3UKO-XUMUIECKIX
METOJIOB aHAJIM3a;
COBpPEMCHHYIO
(hU3UIECKYIO KapTHHY
MHpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpOEHUE BEIeCTBa
JIJISL TIOHUMAaHUS
OKPYXKAIOIIEeTo MHUpa 1
SIBJIEHUI IPUPOJBL,
0o0IIHE TTOHSATHS
3aKoHo1aTenbLcTBa PO
B 00JaCTH
3KOJIOTHYECKOMN
0e30I1aCHOCTH;
OCHOBHBIC TIOHSTHS
TEOpUU TUIAHUPOBAHHUS
XUMHUYECKOTO
IKCIIEPUMEHTA;
METOJIbI OpPTaHU3aluN
Y TIPOBEICHHS
IKCIIEPUMEHTATHHBIX
HCCJICIOBAaHUM;




OCHOBHBIE METOJIBI 1
MPUEMBI TIPOBEICHHUS
IKCICPUMEHTATBHBIX
HUCCJEIOBaHUI B CBOEH
npo¢heCCUOHANTBHOIM
00yacTy; cTaHIapTHBIC
U cepTU(UKAITNOHHBIE
WCTIBITAHUS CHIPBS,
TOTOBOH MPOIYyKIUHU U
TEXHOJIOTHYECKUX
MTPOIIECCOB

‘YMeer ucnonb3oBaTh
COBpEMCHHBIC
TEXHOJIOTUH TIOUCKA U
nepeBoja
HH(POPMAIUOHHBIX
HCTOYHHKOB,
ucnonszoBath UKT
JUIA pelIeHus 3a1a4
npodeccuoHaIbHON
JIESITeTTbHOCTH;
TIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPH peIICHUHN
MpaKTHYECKUX 3a/1a4 1
MIOCTaHOBKE
11a00paTOPHBIX
9KCIIEPUMEHTOB;
pazbuparbcs B
CYILITHOCTH
COBPEMEHHOI
(hmzn9eckoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIeCTBa
JUIsl IOHUMAaHUs
OKpY’KaIOIIEero MUpa U
SIBJIGHUU TIPUPOJIBL;
paszbuparbcs B
CYITHOCTH
XUMHYECKUX,
OMOXUMHYECKHX,
MHUKPOOHOJIOTMYECKUX
U IPYTHX MPOIIECCOB,
MPOTEKAIOUIUX MIPU
XpaHeHUH U
nepepadoTKe MUTIEBBIX
CHCTEM;
KJaccu(UIPOBaTh
OTXOJIbI
MPOMBIIICHHBIX
HNpEANpUSTHH;
OCYIIECTBIISITH
KOPPEKTHBIH BBIOOD
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA IIPH €T0
TUTAHUPOBAHHU;
TIPOBOTUTH
CTaHJApTHHIC U
cepTudUKaIOHHBIC
WCTIBITAHHUS CHIPBS,




TOTOBOM NMPOLYKLUU U
TEXHOJIOTHUECKUX
pPOLIECCOB

Brnaneet onbiTom
CO3/1aHus
ANIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
npodecCHOHaIBHBIX
3a/1aq; OMBITOM
B3aUMOJIEUCTBHUS B
cetu MHTEpHET ¢
JPYTAMU YYaCTHHUKAMHU
00pa3zoBaTeNLHOTO
mpoliecca sl peleHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
MPOCKTHBIX U
KYJIBTYPHO-
MIPOCBETUTEIBCKUX
3ama4
npodeccuoHaIbHON
NIESITeTbHOCTH,
crocobamu
MOTIOJTHEHUS
npo¢heCCHOHATBHBIX
3HAHUM IIyTeM
HCTIONB30BaHUS
BO3MOXHOCTEM
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npogeccCHOHaTBHO
MpOoPUINPOBAaHHBEIMHA
3HaHUSAMH U
MPAaKTUIECKUMHU
HaBbIKaMU B 001acTH
€CTECTBEHHOHAYYHBIX
JUCIIUTUINH;
TEOPETUUECKOMN
paboToii ¢ yueOHOH U
CIIPaBOYHOM
JIUTEPaATypoii;
MPaKTHIeCKOi paboToit
C XUMHYECKOM
MOCYJI0M,
UCTIONB3YEMOH B
KOJINYECTBEHHOM
aHaM3e ¥ yMEHUEM
obparmarecs co
CJIOKHOH
AHAJTIUTUYECKON
anmnaparypoi;
MPUMEHSTD
MOJTYYCHHBIC 3HAHUS
TIPY U3YUYCHHUU
MOCIEAYOLIUX
JICTIATUINH;
KOMILICKCOM 3HAHHU O
COBpPEMEHHOM
(buznueckoit kapTuHe
MHpa,
MIPOCTPAHCTBEHHO-




BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUU BEIICCTBA
JUTS TOHUMAaHUS
OKPY’KaIOIIEero MUpa U
SIBIICHUI TIPUPOJIBI;
KOMIIICKCOM 3HAHHM,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHBb
BIIMSTHUS 3aTPS3HEHUS
aTMoc(epHOTO
BO3/yXa, BOJBI
MOYBBI HA 3I0POBHE
JIFOJIEW U COCTOSTHUE
OKpY’KaroIIel Cpe/ibl;
HaBBIKAMU
MMPUMEHECHUA METOOOB
TUTAHUPOBAHHUS
XUMHYECKOTO
JKCIICPUMEHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMu
TIPOBEICHUS
IKCIICPUMEHTAJIbHBIX
HCCIeJOBaHUM B CBOEH
npo¢eCCUOHATBHOM
obJactu;

HaBbIKaMH
Opra"u3aluu U
TIPOBEICHUS
CTaHJApTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MPOIIECCOB;
TEOPETUYECKUMU
METOAAaMH1 U IpUEMaMU
MPOBENECHUS
CTaHJAPTHBIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MPOIIECCOB B 001aCTH
npoQeCCHOHATBHOM
JICSITEIBHOCTH




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMIA
no Jucuuiuvinie «QOprannyeckasi XuMusi 1 OMOOPraHn4yecKasi XUMM»

Banusl
Koa u popmymposka Ortanbl GopMUPOBAHHUSA KpHTepHE HOKA3ATEH
KOMIIeTeHIIN N KOMIIeTeHIINHI
OCHOBHBIE 3nanue nHpopManoHHBIX | CHOCOOHOCTH K 45-64
nH(OpPMALMOHH | PEecypcoB JuIs UCIIOJIb30BAaHHIO
sHaCT bI€ pecypchl AJIsl | UCIIOIb30BaHMS B MH(OPMaMOHHBIX
N UCIIONB30BaHMsA | NpodeccroHaIBLHOM pecypcoB A
(oporossIit
ypOBeHb) B JIeSITEIIbHOCTH peeHuns
po¢eCCHOHAb po¢eCCHOHATBHBIX
HOH 3a7a4
JEATETbHOCTH
HCTIONH30BaTh ‘YMeHue Ucronb30BaTh Cnoco6HOCTh 65-84
COBPEMCHHBIC COBPEMEHHBIE KPUTEPHHU peIeHnio
TEXHOJIOTUHI TIOMCKa U NIepeBOAa PO eCCHOHANBHBIX
TIONCKa u | nHGOpMAINOHHBIX 3aj7a4 IpU TTIOMOIIH
nepeBoza HCTOYHHMKOB IS COBPEMEHHBIX
yaeer WH(OPMALMOHH | UCIIOJBH30BaHMS B TEXHOJIOTHH TIOMCKa
. BIX MCTOYHHKOB, | MpodeccrnoHaIbHOM U IiepeBoja
(TIpOIBUHYTHIIA)
UCIIOIb30BaTh JIeSITEIbHOCTH uHbopmauu
UKT s
pemieHust 3agad
po¢eCCHOHATD
HOI
JeATeIbHOCTH
TIpUeMaMu Brnanenne npuemamu CriocoOHOCTB K 85-100
MIOCTPOCHUSA MOCTPOCHHUS peIeHnio
nHpopManmoHH | nHGOPMAIMOHHBIX podeCCHOHANBHBIX
OK-5 croco6HOCTB BIX MOJIeNIeH, | MoJelei, co3JaHueM 3aja4 ¢
UCIIOJIb30BaTh OIIBITOM AIIEKTPOHHBIX PECYPCOB U UCIIOJIb30BaHUEM
COBPECMCHHBIC METObI U CO31aHUA crocobamu KOMMYHHKaIuHu CETH MHTEPHET,
TEXHOJIOTUH (B TOM JNIEKTPOHHBIX JUISL KCIIOJIb30BaHUs B NPUMEHSIS IPUEMBI
qucIe pecypcos, npodeccroHabHOI HOCTPOEHHUS
HHPOPMALMOHHBIC) B HANpPaBIEHHBIX | JEATEIHHOCTH HH(POPMAITHOHHBIX
npodeccuoHaILHOM Ha peteHne MoJIeNel, Co31aHus
JIeSITEIIEHOCTH po¢eCCHOHAb JJIEKTPOHHBIX
HBIX 3ajaad; pecypcoB u
OITBITOM KOMMYHHUKAIAN
B3aUMOJAEHCTBU MEXIY Y4aCTHUKaMU
S B cetn TIpodecCHOHANBHOMH
Wurepuer [ JIEATEIILHOCTH.
BIIajieeT AIPYTHMH
. y4aCTHUKAMHU
(BBICOKMIA)
00pa3oBaTenbHO
o mporiecca At
pemeHus
Hay4HO-
HCCIIeI0BATEIbC
KHX, TIPOEKTHBIX
U KyJbTypHO-
TIPOCBETHTEIBCK
ux 3ajaq
npodeccroHab
HOH
JIeATEeNIbHOCTH;
criocodamu
MIOTIOTHEHHS
npodeccroHanb
HBIX 3HaHUU
yTeM




HCIIOJIb30BaHUA

BO3MOXHOCTEHN
COBPEMEHHBIX
CETEeBBIX
TEXHOJOTHA.
OCHOBHBIE 3HaHHE OCHOBHBIX CnocobHoCTh 45-64
TEOPETHYECKUE | TEOPETHYECKUX TIOJIOKECHUH | MPaKTHYECKU
TIOJIOKEHHS €CTeCTBEHHOHAYYHBIX NPUMCHSATD
€CTECTBEHHOHAY | IHMCUUIUIMH; TEXHUKH OCHOBHBIC
YHBIX npobooTdopa u TEOpPETHIECKHE
JMCIIUILIVH; POOOIIOATOTOBKH, TEOPUIO | MOJOKCHUS
TEOPETUYECKHE | OCHOBHBIX METOJOB €CTeCTBEHHOHAYYHBI
aCIIEKTHI KaueCTBEHHOTO U X JIHCUUILINH;
mpo6ooTOOpa H | KOJUYECCTBECHHOTO OCYILECTBIIATh
MPOOOIOArOTOB | XMMHUYECKOTO aHAITN3a,; mpo6ooToop U
KU  OOBEKTOB, | TEOPUH OCHOBHBIX (PM3HKO- | MPOOOMOATOTOBKY
pa3IMYAIONIUXC | XMMHUYECKHX METO/IOB 00BEKTOB,
s 1O CBOEMYy | aHaju3a Ppa3nuyaronuxcs no
arperatHomy CBOEMY arperaTHoMy
COCTOSTHHIO; COCTOSTHHIO;
3HaeT
. TEeopHun " MPaKTHYECKH
(ToporoBsIit
MPaKTHYECKOe NPUMCHSTD
YPOBEHB)
NpUMCHEHHUE OCHOBHBIC METO/IBI
OCHOBHBIX Ka4yeCTBEHHOT'O
METO/IOB KOJIMYECTBEHHOTO
Ka4eCTBEHHOT'O XHUMHUYECKOTO
" aHaJIM3a;
OIIK-2 ciocobHOCTh 1 ’
KOJINUECTBEHHO NPaKTHYECKU
TOTOBHOCTh
IO XUMHYECKOTO NPUMEHSTDH (PU3HUKO-
UCIIOJIb30BaTh
aHaJIM3a; TEOPUH XUMHUYECKHE METO/IbI
OCHOBHBIE 3aKOHBI
U TPaKTHYECKOe aHaIN3a
€CTECTBEHHOHAYYHBIX
NpUMCHEHHUE
JUCLIMIUTHH B
. OCHOBHBIX
npodecCHOHATBLHON
¢uznko-
JeATEeIBHOCTH,
XUMHYECKHX
HNPUMEHSATH METOMBI
METOIOB
MaTeMaTH4eCKOro
AHATIEA aHaIM3a
HaJIn3a U
YMeHue npuMeHsTh Cnoco6HOCTh 65-84
MOJICITMPOBAHHS,
MOJTyYeHHbIE 3HAHUSI IPU HoJIy4yarh U
TEOPETHYECKOTO U HPUMEHSTh
pELICHUH NPaKTHYECKUX aHaJIM3MPOBATh
9KCIIEPUMEHTAIBHOTO HOJTyYeHHbIE
3aj1a4 U MOCTAHOBKE OpraHuYecKue
HCCIIeJOBAHMS 3HaHUS npu
1abopaTOPHBIX COEJIMHEHUS], CTABUTh
pereHuu
yMeeT 9KCHIEPHMEHTOB 331241
. MPAKTHYECKUX
(TIpOTBUHY THIHA) saau " nmabopaTOPHBIX
9KCIIEPUMEHTOB U
IIOCTaHOBKE
BBITIOJIHSTh UX JUTS
11a00paTOPHBIX
OCYIIECTBIICHHS
9KCIIEPUMEHTOB
po¢heCCHOHATBHBIX
3a1a4
npodeccuonans | Bnagenue meronamu u Cnoco6HOCTh 85-100
HO MPaKTHYECKUMH HaBbIKAMU | MPOBOJAUTH
MpoGMINPOBaH | B OOJIACTH €CTECTBEHHO- MPaKTHIECKYIO
HBIMH 3HAHUSMHU | HAYYHBIX AMCIMIUINH; pabory ¢
31 TeopeTHdecKoii paboToii ¢ XUMHUYECKON
MIPAKTUIECKUMHU | y4eOHOW U CIIPaBOYHOM MOCYJIOH,
BIIaieeT HaBBIKAMHU B | JIUTEPATYpOIi; HCIIONIB3yEMOH B
(BBICOKMIA) obyactu KOJINYECTBEHHOM
€CTECTBEHHO- aHaJIM3e ¥ yMETh
HAyYHBIX oOpalarbscs co
JMCIUIUINH; CJIOKHOM
TEOPETUYECKOI AHAIUTUYECKOU
paboToii c anmaparypoi;
yaeOHOM " TIPUMEHSTh




CIPAaBOYHOMH MOJTyYCHHBIC 3HAHUS
JUTEPaTypOii; MIPH U3yYCHUH
MPAKTHICCKOI TIOCIIEAYFOLITHX
paboToit c JUCTIUATUTHH
XUMHUYECKON
MOCY 10,
HCIIOJIb3YEMOIL B
KOJIMIECTBEHHO
M aHalmM3e W
YMEHHEM
oOpammarecsi co
CIIOKHOU
AQHATUTUYECKOU
anmnaparypoi;
TIPUMCHSTh
MTOJTyYCHHBIC
3HAHUS npu
U3YYCHUH
TTOCTIC Ty FOIITAX
JUCTIUTUIAH
OIIK-3 cnocoGHOCTH 3HaeT COBPEMCHHYIO 3HaHne 00X Crocoben 45-64
HCTIONB30BaTh 3HAHUA O | (TIOPOTOBBII ¢$u3nIecKyIo MpeJCTaBICHAN O TIPUMEHSTh
COBpPEMCHHOU YPOBEHB) KapTHHY MUpPa, | COBPEMEHHOU (pM3UUECKOH | COBPEMEHHBIC
¢du3ndeckoil kapTHHEe MPOCTPAHCTBEH | KapTHHE MHUA, MIPEICTAaBICHHUS O
MUDpA, HO-BPEMEHHBIX | MPOCTPAHCTBCHHO- ¢dusnyeckoil kapTuHe
MPOCTPaHCTBEHHO- 3aKOHOMEPHOCT | BPEMEHHBIX MHpa, ero
BPEMEHHBIX U, CTpOCHHE 3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCTSIX, BEIIECTBa JUIs CTPOEHHH BELIECTBA IS
CTPOCHHH BELIECTBA AJIS MMOHUMAaHHUS MOHUMAaHHUS OKPYIKAIOIIEro
MMOHUMAaHHUS OKPYIKaIOIIero MUpA U SIBJICHUIN TPUPOJIBL;
OKpPY>KaloIIero MUpa MHpa U SIBICHHUA
SIBIICHUIA TIPUPOIBI TIPUPOJIBL;
yMeer pa3bupatbcss B | YMeHHe pazOupaThes B CrocoOHOCTB 65-84
(TIpOBUHYTHIN) | CYIIHOCTH CYITHOCTH COBPEMECHHOM KIIacCHU(UITIPOBATH
COBpPEMCHHOM ($u3NIeCcKOil KapTHHE MHUPA, | OTXOMIBI
(u3maeckoi MIPOCTPAHCTBEHHO- TIPOMBIIIICHHBIX
KapTHHE MHpa, | BPEMEHHBIX MIPEIIPUATHHA U
HPOCTPAHCTBEH | 3aKOHOMEPHOCTSIX, XapaKkTepu30BaTh
HO-BPEMEHHBIX | CTPOCHHH BEIIECTBA IS HPOLIECCHI,
3aKOHOMEPHOCT | MOHMMAaHHMS OKPY)KAIOIIET0 | MPOUCXOJSIIHE TIPH
X,  CTPOCHHM | MHUPA U SBJICHUMN MPUPOIBI, | XPAHCHUH U
BelllecTBa  JUIS | pa30dMpaThcs B CYIHOCTH nepepabdOTKU ChIPhS
MTOHUMaHHS XUMHYECKIX,
OKPY’KaIOMIero OMOXMMHUYECKHUX,
MHUpA | SBICHHHA | MUKPOOHUOJIOTHYECKUX U
TIPUPOIBL; JIPYTHX TIPOLIECCOB,
pa3dupatbcs B | MPOTEKAOIUX IPU
CYIIHOCTH XpaHCHUU | TiepepaboTke
XUMHUYECKHX, MUIIEBBIX CHCTEM
OMOXMMHYECKHUX
)
MHKPOOHOIOTHY
€CKUX H JAPYTHX
MIPOLIECCOB,
MIPOTEKAFOIIUX
MIPHU XpaHCHUH H
nepepaboTke
MTUIIEBBIX
CHCTEM;
BIagEeT KOMILIEKCOM Brnanenne xoMmIniekcom CriocoOHOCTB 85-100
(BbICOKHUIA) 3HAHUN 0 | 3HaHUI O COBpEMEHHOM OLICHUTH CTEIIEHb
COBPEMEHHOM (U3HYECKOI KapTUHE MUPA, | BIHSHHS

(busnueckoit

POCTPAaHCTBEHHO-

3arpsA3HECHU




KapTHHE MHpPA, | BPEMCHHBIX aTMOC(EepHOTO
MPOCTPAHCTBEH | 3aKOHOMEPHOCTSX, BO3/yXa, BOJBI U
HO-BPEMCHHBIX | CTPOCHHUH BEIICCTBA JUIsS TOYBBHI HA 3JIOPOBHE
3aKOHOMEPHOCT | NMOHUMAaHUsS OKPYIKAIOIIEro | JIFOJICH, a TAaKKe
SIX,  CTPOCHHUM | MUpA U SBICHUU IPUPOABI, | MPUMEHSITH 3HAHHUC B
BelleCcTBA  JUIS 001aCTH XUMHUH JIIS
MOHUMaHHSI OCYIIECTBICHHS
OKPYXKAIOIIEro OLICHKH KauecTBa
MHpa U SBJICHUHI CBIpbsA
MIPUPOJIBL;
KOMIUIEKCOM
3HAHUH,
TTO3BOJISIOIIUM
OLICHUTH
OCHOBHEIC 3HaHue 00 OCHOBHBIX CnocobHOCTh 45-64
MOHATHUS TCOPHH | METOAAX W IMPUEMax POBOJUTH
TUTAHUPOBAHHUSI MPOBEACHUS IKCIICPUMCHTAILHBIC
XUMHUYICCKOTO 9KCIICPUMEHTATBHBIX UCCIICIOBaHUS B
3HaeT SKCIEPUMEHTA; HCCIeJOBaHUM B CBOEH cBOEH
(noporossIit METO/IBI npodeccroHaNbHON npodeCcCHOHANTBLHON
YPOBEHB) OpraHu3alii W | o0iacTh obmacT
MIPOBECHUS
IKCIIEPUMEHTAIT
BHBIX
HCCIEeI0BaHUI
OCYILECTBIIATh YMeHue UCIob30BaTh CriocoOHOCTh 65-84
KOPPEKTHBIHT (bu3uYeCKUe 3aKOHBI MTPU TPaBUIIBHO
yaeer BBIOOD TUIA | aHAJIM3EC U PCHICHUU (buKcupoBaTh
[IK-9 Bnanenue (NpoBHHYTHI) XUMHUYIECKOTO npodaeM § PE3yJILTATEI CBOMX
OCHOBHBIMH METOIaMH JKCIICPUMEHTA npodheCCUOHATBHOM HCCIICIOBaHHH
¥ IIpHEeMaMK npu €ro | IesTeIbHOCTH
IIPOBEJICHHS [UIAHUPOBAHHUH.
SKCIIEPUMEHTAIBHbIX HaBBIKAMU Brnanenne BeImoIHEHEEM Cr1ocoOHOCTB K 85-100
HCCIIEOBAHMI B CBOEI IPUMEHEHHS XUMHYECKHX Ta00PATOPHBIX | MATEMATHYECKOMY
npodecCHOHANBHOM METOJIOB oreparuii, MeTolaMu OIUCAHUIO U
obnactu IIAHHPOBAHHA MpOBEICHH (u3nIecKux HMHTEPIIPETALUH
HU3MEpeHuil, MeToIaMu MOy 4€HHBIX
XHUMHACCKOTO OLIEHKH MOTPELIHOCTEH MPU | Pe3yJIbTaTOB
OKCIICPUMCHTA, | poBemeHUH IKCIICPHUMEHTA
OCHOBHBIMH
BJIAJICET METOAaMU U
(BBICOKHIA) TpUeMaMu
MIPOBEICHUS
IKCICPUMEHTAI
BHBIX
HUCCIIEIOBaHUH B
CBOEI1
npodeccroHab
HOW 001acTH
OCHOBHBIE CriocoOHOCTB 45-64
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Metoanyeckue peKoMeHIalUH, ONPeIessiolue NpoueaIypbl OlleHMBAHUSA

pPe3yJabTaTOoB OCBOCHHUA TUCHHUILJINHDBI

Texkymasi arrecranmusi CTyJAeHTOB. TeKylas arTecTaiusi CTYJIEHTOB IIO
nucuumuinHe «OpraHuyeckas XuMus U OMOOpTaHMYeCKass XUMHS» MPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU aktamu JB®DY wu sBisgercs
00s13aTENLHOM.

Texkymas arrecraiusa 100  AgucuuiuimHe «OpraHuyeckas XuMHS U
OuoopraHuyeckasi XUMHs» MPOBOAUTCA B (OpME KOHTPOJBHBIX MEPOIPUSITHH -
3aIUTHI MPE3EHTAINM, JOKIaJ0B, TECTUPOBAHUS - 1O OICHUBAHUIO (haKTUICCKUX
pe3yJIbTaTOB OOYYCHUS CTYJEHTOB 1 OCYIIECTBIIAETCS BEAYIIUM MPETIO01aBaTEIIEM.

OOBexkTamMu OIIECHUBAHUS BBHICTYIIAIOT:

— yueOHasg AWCIUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 3a/IaHW, MOCEIIAEMOCTh BCEX BUJAOB 3aHATHM 10
aTTECTyEeMOM JUCIUILINHE);

— CTEIMEHb YCBOCHUS TCOPETUUECKUX 3HAHUN;

— YpPOBEHb OBJIQJICHUSI MPAKTUYECKUMU YMEHUSIMHU M HaBbIKAMHU MO BCEM
BUJIaM y4eOHOI paboThI;

—  pe3yJIbTaThl CAMOCTOSATEIIBHON paOOTHI.

IIpome:xyTouHasi arrecranmus CTyaeHTOB. [IpomexyTouHas arrecranus
CTYJCHTOB M0 aucHuIuinHe «OpraHudeckas XUMUsI U OMOOpraHUYecKask XUMUS
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOPMAaTUBHBIMHU akTaMu JIBOY wu
SBJISIETCS 00s13aTEIBHOM.

B 3aBrcHMOCTH OT BHJ1a MPOMEKYTOYHOTO KOHTPOJIS MO JUCITUTUTHHE U (hOPMBI
€ro OpraHW3allid MOTYT OBITh HCIOJB30BaHBl PA3IMYHBIE KPUTECPUU OIECHKH

3HAHWUM, YMEHUN U HABBIKOB.

HroroBasi arrecranus CTYACHTOB. Hrorosas arrecramus CTYACHTOB IIO

JUCITUITIIMHC ((OpFaHI/I‘IeCKa}I XUMHUA U 6I/IOOpI‘aHI/I‘1€CKa$I XUMUA» IIPOBOIUTCA B



COOTBETCTBUM C JIOKAJbHBIMU HOpMaTUBHbIMU akTamu JIBDY wu ssisercs
obsi3aTenbHON. B KadecTBe MUTOrOBOTO KOHTPOJIS 3HAHMM YYaluXcCsl MIPOBOJAMUTCS

9K3aMCH.

KpnTeplm BBICTABJICHHUSA OLHCHKHU CTYACHTY Ha 3aueTe/ IK3aMeHe 10

ANCIHUIIJINHE «OpI‘aHI/I‘leCKaH XUMHUA H 6n00praHquc1caﬂ XUMUA»

Bajubl Ouenka
. . TpedoBanus k chpoOpMUPOBAHHBIM KOMIIETEHUHAM
(pedTUHrOBOM IK3aMeHa

OLICHKH) (crangapTHas)

100-86 COMAUYHOY OuLeHKa «OTJIMYHO» BBICTABJISAETCS CTYACHTY, €CIU OH
riyOOKO ¥ TPOYHO YCBOHWJI INPOTPaMMHBIA MaTepuall,
HCYEPIBIBAIOIIE, MOCICIOBATCIIBHO, YETKO U JIOTHYECKH
CTPOMHO €ro M3JIaraet, yMeeT TECHO YBSI3bIBaTh TCOPHIO C
MPAKTUKOH, CBOOOJHO CHpaBIsSeTCS C  3a7adaMu,
BOIIPOCAMH W JPYTMMH BHJIaM{ TMPUMCHCHHS 3HAHUH,
MIPUYEM HE 3aTPYIHSETCS C OTBETOM IPU BHIOU3MCHCHHUH
3a7aHu, UCTIOJIb3YET B OTBETE MaTepuan
MOHOIrpaduIecKoit JUTEPATyPHI, IIPaBUIIBHO
00OCHOBBIBAET MIPUHSITOE peleHue, BlIageeT
Pa3HOCTOPOHHUMH HaBBIKAMH U MPHEMaMU BBITIOJTHEHUS
MPAKTUYECKHUX 3a]1a4.

85-76 «XOpOULON OneHka «XOpoILIO» BBICTABISIETCA CTYIEHTY, €CIU OH
TBEpJO 3HAET Marepuaig, TPpaMOTHO U IO CYILIECTBY
W3JIaraeT ero, He J0MycKast CyIIeCTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOMPOC, MPABWIHLHO MPUMEHSET TEOPETHYECKHE
MOJIOKEHHST TIPH PEUICHUH NPAKTUYECKUX BOMPOCOB U
3aja4, BIIAJCeT HEOOXOIMMBIMH HAaBBIKAMH U TIPHEMaMH
UX BBIMOJHEHUS.

75-61 «y008671emeop O1neHKka «yJOBIETBOPUTEIBHO» BBICTABIISETCS CTYACHTY,
UMenbHO» €CII OH UMEEeT 3HaHHS TOJBKO OCHOBHOT'O Marepuaiia, HO
HE YCBOWJI €ro Jeraieil, JIOImyCKaeT HETOYHOCTH,
HEJIOCTATOYHO TPaBHJIbHBIC (OPMYTHPOBKH, HAPYIICHUS
JOTMYECKOH  IOCIIEIOBATEIBHOCTH B H3JIOXKEHHH
MPOrPaMMHOTO MaTepHaa, UCTIBIThIBACT 3aTPYAHCHHS IPH

BBIITOJTHCHHUHU IMPAKTUYCCKUX pa60T.




60 u Huxe «neyooenemeopume |OLieHKa «HEYAOBJIETBOPUTEIILHO BBICTABIIETCS
IbHOY CTYIEHTY, KOTOpbIH HE 3HA€T 3HAYUTEJIbHOW dYacTu
[IPOrpaMMHOT0 MaTrepuaja, JONYCKaeT CYyIIECTBEHHBIE
OLIMOKH, HEYBEpPEHHO, C OOJBIIMMM 3aTPYyJHEHHUSIMU
BBINOJIHAET IIpakTU4Yeckue padboTsl. Kak npaBuiio, oueHka
«HEYAOBIETBOPUTEIIBHO» CTaBUTCA CTYyAEHTaM, KOTOPBIC
HE MOT'YT IIPOJIOJKUTh 00ydeHue 0e3 TOMOTHUTEIIbHBIX

OuneHo4YHbIE CPeCTBA /1JIsl IPOMEKYTOUHOM aTTecTanum (2 Kypc, 3 ceMecTp)
[TpomexyTouHas aTTecTalus BKIOYAET JOKIa/] U OTBET CTYJIEHTa Ha BOIIPOCHI

K 9K3aMEHY .

OueHo4YHbIe CPeCcTBA 1JIsl UTOroBO# aTTecTanuu (2 Kypc, 4 cemecTp)
ATTecTanMsl BKJIIOYAeT JOKJIajA, 3alIUTy pedepara W OTBET CTYyJCHTA Ha

BOIIPOCKHI K 3K3aMCHY.

Bomnpocsl k 3k3aMeny

1. THIBI XUMUYECKUX CBSI3€M B MOJIEKYJIaX OPTaHUYECKUX COCAUHECHUM.

2. IIporonnas teopust bpencrena-JIoypu. IIportonnas teopus Jlprouca.

WX paznuuusi.

3. Tunsl THOpUIN3aLKU B OPraHUYECKUX COSTUHEHUSX.
4, Turb! cBA3€l aTOMOB B OPraHUYECKUX COCINHECHUSX.
5. l'omonoruueckuit psang ankaHoB. OOmias  ¢opmyna, CTpoeHue,

nu30Mepusi, HoMeHKIaTypa. [I[pupoiHbIe ICTOYHUKYU aJTKaHOB: HEPTH U MPUPOTHBIN
ras.

6. [TpombiniuIeHHBIE  CTTOCOOBI  MOMYYEHUSI aJKaHOB: PEKTU(UKAIUSI
He(TU, KPEKUHT BBICIINX AJTKAHOB..

1. CuHTeTMYeCKME METOAbl TOJYUYCHHMS AQJKaHOB: peakuus Bropia-
[HopeiruHa, TUIPUPOBAHME HEHACHIIIEHHBIX YTJIEBOJOPOIOB, BOCCTAHOBJICHUE
AJNKUJITaJIOTeHUI0B, KeTOHOB o Knmxuepy u Kiiemenceny. [lonyuenue npeaenbHbIX

yTIEBOAOPOAOB U3 KapOOHOBBIX KHCIIOT: TUPOJIU3, deKTposu3 (peakius Komnoe).



8. XUMHUYECKHE  CBOMCTBA  allKaHOB:  MEXaHW3M  PaJUKaJIbHOTO
3aMEIlCHUs]; PEaKIMU TaJOreHUPOBAHUS, CYJb()OXIOPUPOBAHMS, HUTPOBAHUS.
Peakuu, uayniye ¢ pa3pbiBoM cBsizeil C-C: KpeKUHT M OKHCIICHHUE.

Q. Hcnonb3oBanue MpeAesibHbIX YTIJIEBOJOPOJOB W MPOIYKTOB HUX
nepepaboTKU B OPraHUUECKOM CHHTE3€. Y TJIEBOAOPO/IbI KAK MOTOPHOE TOILIHBO.

10. ['omonorudeckuii psii  ATHJICHOBBIX  YTIIEBOAOPOAOB (0sieprHOB).
O6mmast popmyia, CTpoeHUE, U30MEPUs, HOMEHKJIATypa.

11. [IpombllIEHHBIE  CIIOCOOBI  TOJYYEHHsS] AJIKEHOB: KPEKUHI U
JETUApUpOBaHUE aNKaHOB. CHHTETHUYECKHUE METOAbl IOJIYYEHHUS aJKEHOB:
JETUApOrajJoreHupoOBaHNE, Aeruaparauns cnupTos. [IpaBumno 3aiinesa.

12. XUMHYECKHE CBOMCTBA. MeXaHU3M AIEKTPO(DUIBLHOTO PUCOETUHEHUS
o C=C-cBs3u. Peaknuu rajioreHupoBaHus, THAPOraJOr€HUPOBaHMs, TUAPATALUN.
[IpaBwiio MapkoBHukoBa. Karanutuueckoe ruipupoBanue ojae(uHOB.

13. Peakuun oxucienuss oneduHOB ¢ pa3phlBOM H 0€3 pa3pbiBa
yriaeBonopoaHol uenu (peakuuss Barnepa). O3oHupoBaHHME U O30HUJIHOE
paclierieHUe aJlKEeHOB KaK METOJ| YCTaHOBJEHHUS MX cTpoeHus. KadecTBeHHbIE
pEaKIMU HA HAUIMYUE IBOMHOM CBSI3H.

14, Knaccuduxanus nuenos. Homenknatypa. nekTpoHHoe cTpoenue 1,3-
COMPSKEHHBIX TUEHOB.

15. Peakiuu snexkrpodpunsHoro 1,2- uw 1,4 — mnpucoeauHeHust K
COMPSDKEHHBIM  JIM€HaM  TaJlOT€HBOJOPOAOB M rajoreHoB.  Baxueiue
npenacraButenu: 1,3-0yTaaneH U U30MpPeH - MOHOMEPHI [Tl CHHTE3a KaydyKOB.

16. ['omonorudyeckuii  psig  aleTUICHOBBIX  yraeBOAOponoB. OO0mias
dbopmyia, cTpoeHre, n3oMepusi, HoMeHkIarypa. [Ipupoa TpoitHo CBsI3H.

17. [IpoMbInIIeHHbIE  CITOCOOBI  MOMYYEeHHs alleTHeHa: TEPMUYECKOe
pazyioKeHHe MeTaHa, KapOuIHBINH METO/I.

18. Metoabl CHHTE3a aJKUHOB: JETHIPOrajJoreéHUpPOBAHUE OPTaHUYECKUX

AUTaJIOrCHUJ0B, CHHTC3bl Ha OCHOBEC alICTHUJICHA.



19. KucnoTHsli XapakTep TepMUHAIBHBIX AIKUHOB. 3aMeIllEeHUE Ha METaILT
(oOpa3oBaHue aleTWICHHUJIOB - KAaYeCTBEHHAs pEaklys Ha KOHLEBYIO TPONHYIO
CBSI3b).

20. Oxucnenue QJIIKUHOB. [Tonumepuzanus alleTUJICHOBBIX
YTIEBOIOPOIOB, TPUMEPHU3AIUS alleTUIIEHa U €r0 TOMOJIOTOB.

21, Apomarnyeckue YIJIEBOOPOBI (apeHsr). Knaccudukanus
apOMaTUYECKUX YIJIeBOAOPOJoB. benHzon wu ero romonoru. WMzomepus wu
HOMEHKIaTypa. Haxoxnenue B mpupoe.

22, CnocoObl mosydeHus: O€H30Jla U €ro TOMOJIOTOB: apoMaTH3allUs
JIKAaHOB, TPUMEpHU3allds AJIKWHOB, AJKWIMpOoBaHUE OeH3oja, peakius Bropia-
dwutTHTra, BEIICICHUE N3 HEPTH M KAMEHHOYTOJIBHOW CMOJTHI.

23. DOneKkTpoHHOE CcTpoeHue OeHzonbHOro Koibia. dopmyna Kekyre.
CoBpeMeHHOe TpecTaBiIeHne 0 cTpoeHnu Oen3ona. [lonsTre 00 apoMaTHYHOCTH.
[IpaBriio XroKKens.

24, XWMHUYECKHE CBOMCTBA apeHOB. MexaHu3M  3IeKTPOPHIBHOTO
3aMEIICHUSI B ApOMATHYECKOM cucTeMme. Peakiny raJioreHupoBaHus, HUTPOBAHUS,
Ccylb(upoBaHus, amKUIUpOBaHUS U amwinpoBanue 1o Dpunento-Kpadrey.
OO6pazoBanue NEKTPOPUILHBIX PEAreHTOB U POJIb KaTalllu3aTOPOB.

25. Biusinue 3aMectuTeniel Ha HaMpaBlICHUE PEAKIUN JIEKTPOPUIHLHOTO
3aMEIeHUs] U Ha PEaKIUOHHYIO CIIOCOOHOCTh OEH30JBHOTO Kojblla. OpueHTaIs
OpU HAIMYUU JIBYX 3aMECTUTENICW: COTJIacOBaHHAs ¥ HECOTJIacOBaHHasl.
PanukanbHOe rajoreHupoBaHHE AJKUIOCH30JI0B B OOKOBYIO Iiemb. OKHCIICHHE

OeH30J1a U ero rOMOJIOTOB. Peakiuu nprucoeMHEHUsT BOJAOPOIa, XJIopa.

26. Couptet u  ¢enonsl. Crpoenue, Kiaccudukanus, HU30Mepus,
HOMEHKJIaTypa.
217. [IpompbllIeHHBIE METO/IBI MOTYYEHUsI CIUPTOB: THApPATAIUs AJIKEHOB,

(dbepMeHTaTUBHBIA THAPOJIN3 YTIEBOJAOB. MeToabl CHHTE3a CHUPTOB: THUIPOJIN3
QIKUJITAJIOTEHUI0B, BOCCTAHOBIICHNE KApOOHMIIBHBIX COSUHEHUH.
28. [Tonyuyenue (HheHONOB TUAPOIU3OM APWITATOTEHUIOB U OKUCICHHEM

U30nponmIoeH30a (KyMOJIbHBIA METO).



29. dwu3nveckre CBOWCTBa CIUPTOB U (heHOIOB. PacTBOpUMOCTH B BOJIE,
BBICOKHE TEMIIEpPAaTypbl KWIIEHUS - KaK CJEJICTBHE OOpa30BaHHS BOJOPOIHBIX
CBSI3EM.

30. Xwmuueckne CBOWCTBA CHUPTOB H  (PEHOJOB: KHUCIOTHOCTD,
oOpa3oBaHHE aJKOTOJATOB M (eHONITOB. Pa3HWIla B KHCIOTHOCTH CIHPTOB H
¢denosoB. JleruapaTarys CIUPTOB, OKUCIICHHUE UX J0 KapOOHHMIILHBIX COCIMHCHUH.
O0pazoBaHue MPOCTHIX U CIOXKHBIX 3()HUPOB.

31. Peakuu ¢eHOIOB 1O apOMaTUYECKOMY KOJIBITY: TaJlOTeHUPOBAHUE,

HUTpOBaHUeE, Cylb(upoBanue. [lomydyeHre MMKPUHOBOM KUCIOTHI. AHAJIU3 CIIUPTOB

U (hEeHOJIOB.
32. Anbnerunnl ¥ keToHbl. Knaccudukarus. Homenknatypa. M3omepusi.
33. Crpoenne kapOoHWIbHOW Tpynmnel. [lomydeHue w©3 CHOUPTOB,

JUTAJIOT€HONIPOU3BOAHBIX, AJIKUHOB, KapOOHOBBIX KHUCJIOT, OKCOCHHTE30M U3
AJIKEHOB.

34, duznueckue M XUMUYECKHE CBOMCTBA AJIBJIETMIOB WU KETOHOB.
Peakiuu ¢ HyKJI€opUIbHBIMM peareHTaMu: CUHWJIBHOM KHCIOTOW, CIHUPTaMHU.

['mapupoBanue. OKHUCICHUE.

35. Ot1innune CBOWMCTB albAETHUI0B OT CBOWCTB KETOHOB. MypaBbUHBIN
AJIbJICTHUI.
36. Knaccudukanus kapOOHOBBIX KHCIOT MO OCHOBHOCTH M CTPOCHHIO

YTJIEBOJOPOAHOTO paguKana.

37, [ToHsiTHE O BBICHIMX U BHICOKOMOJIEKYJISIPHBIX KapOOHOBBIX KHCIIOTAX.
N3omepus. Homenknatypa. CtpoeHune KapOOKCHIIBHON TPYIITIBI.

38. OnHoocHOBHBIE KapOoHOBbIe KHCIOTHL. Ctpoenue. [lomyuenue wu3
CHHUPTOB U aJIbJAECTUAO0B, OKUCICHUEM Tapa(UHOB, OKCOCHHTE30M.

39. duznueckre U XUMUYECKHE CBOMCTBA KapOOHOBBIX  KHUCJOT.
KucnorHocts. O0pa3zoBanue coneit. [lomyuenue cinoxHbIX 3(pUpoB.

40. MypaBbpuHas, yKCyCHas, MaJbMUTHHOBAs M CTE€APUHOBAs KHCIIOTHI,
Oen3oitHas kucnota. [loHsiTue o MbLIax.

41. [TonsiTve 0 HEMIPEAECTBHBIX U IBYXOCHOBHBIX KAPOOHOBBIX KUCIOTaX.



42. Amunbl. Ctpoenue. Knaccudukanus, m3oMepuss U HOMEHKJIATypa.
[lepBU4YHbBIEC, BTOPUYHBIE U TPETUYHBIC AMHUHBI.
43. [TonydyeHnne aMHMHOB W3 TaJIOT€HOMPOU3BOJHBIX, aAMHJOB KHUCIOT,

HPITpOCOG,ZII/IHGHI/Iﬁ. du3nYeCcKrue 1 XMMHUYECKUE CBOMCTRBA.

44, OcHoBHOCTH amMuHOB. (OOpa3oBaHue CcoOJei. AJKWIUPOBAHHE W
aIMJINPOBAHHUE.
45. Knaccudukanuss  aMHUHOKUCIOT — (HEMOJSPHBIE W TOJIPHBIC;

HEMOHOTE€HHbIE W  HOHOTCHHbIC; HEWTpalbHbIC, KHCIbIE M  IIEJOYHBIE;
anudarnyeckue, IUKINYECKUE, TeTEPOLUKINYECKUE U apOMaTHUECKUE).

46. N3omepust, HOMEHKIaTypa U (U3NYECKUE CBOMCTBA aMUHOKHUCIIOT.

47. [lonssiTue o OumonsipHoM uoHe. M3osnexTpuyeckas  TOYKa.

XHUMUYECKHE CBONCTBA. AMDOTEPHOCTD.

48. Peakuun kapOOKCHIIBHOM TPyl aMUHOKHUCIIOT: 0Opa30BaHuE COJIEH,
a(upoB.
49. Peaxiiuu aMuHOTpYIIIBI aMUHOKHUCIIOT: 00pa30BaHKE COJICH, PEaKIus C

a30TUCTON KUCIOTOM.

50. Peakimuu ¢ yyactMemM  KapOOKCHMJIBHOM WM aMUHOTPYIIL:
KOMILIEKCOOOpa30BaHUE, PEAKIIUU MTPU HAarpeBaHUU AMUHOKHUCIIOT.

ol Peakuusi mpUpoOAHBIX a-aMUHOKHCIIOT C HUHTHUAPUHOM, 00pa3oBaHuE
nentuaoB. Onpenenenue. Knaccudukaiys mo 4ucity 3B€HbEB B IIUKJIE, TPUPOJIE U
YUCITy T€TEPOaTOMOB.

52. [Ipocteie u cinoxkubie 6enku. CTpoeHre nenTuaHou cBs3u. [lepBruyHasi,
BTOPHUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa Oeika.

53. DJIEeMEHTHBIM COCTaB M MOJICKYJisipHass macca OenkoB. Du3UKO-
XAMHUYECKUE CBOMCTBA.

54. benku kak nonuanekTponautsl. M3o3nexkrpuueckastouka. Komnonaasie
CBOMCTBa OCJIKOBBIX pPAcCTBOPOB. BiusHME Ha pacTBOPUMOCTh OCJIKOB HUX
aMUHOKHUCJIOTHOTO cocTaBa, pH, HaIu4us 3JIeKTPOJIUTOB, TEMIIEPATYPHI.

55. Henaryparus. CrocoObl THApoIN3a Oemka.



56. [IpocTeie  (MOHOcaxapuabl) H  CIOXKHBIE  (OJUTrOCaxapujibl
noyMcaxapuabl)  yraeBoAbl. Monocaxapuasl.  Knaccudukamus.  Ctpoenue,
OKCUKApOOHMIIbHAS (IIETTHAs) U ToJTyaneTaabHas (mukiamaeckas) Gopmbl. CriocoObt
U300pKEHHUST MOJIEKYJ MOHOCAXapuIOB: TMPOEKIMOHHBIE M MEPCHEKTUBHBIC
dbopmyibl, D-u L-popmbl MOHOCaxapumos.

S7. Kospuaro-niennnass  tayromepuss ~ MoHocaxapuaoB.  Dusnueckue
CBOMCTBAa. XHMHUYECKHE CBOMCTBa. Peaknuum OKHUCIEHHUS, BOCCTAHOBJICHUS,
o0pa3oBaHME caxapaToB, AJKWIMPOBAHUE U AllMJIMPOBAHHE MOHOCAXapUIOB.

58. AmuHocaxapa. Ctpoenue. HaxoxeHue B mpupo/e.

59. Onurocaxapunsl. HeBoccranaBnuBatone (caxaposa, Tperanosa) H
BOCCTAHABJIMBAIOIIUE JHcaxapuabl (ManbTO3a, Ieioono3a, jakrosa). Cocras,
CTpOEHHUE.

60. Konpuaro-nienHas TayToMepuusi BOCCTAHABIUBAIOIIUX JTUCAXaAPHUIOB.
Xumuueckue cBorcTBa. Haxoxaenue B mpupose.

61. [Tonatne o romomnonucaxapuaax (Kpaxmani, T[JIUKOT€H, XHWTHUH,
LEJUII0JIO3a) M TeTeponojiucaxapuaax (TMalypoHOBas — KHCIIOTa, TeHapuH,
xoHJIpouTHHCYIb(MaTh). X cocta, ctpoenune. Haxoxaenue B mpupoe.

62. Knaccudukauus  xupoB.  HeilTpanbHbie xupbl.  OOmmas
XapaKTEPUCTHKA KUPHBIX KUCIIOT, BXOJSAIINX B COCTAB YKHPOB.

63. ®u3MUecKue W XUMHUYECKHE  CBOMCTBAa  JKMpOB. ['Hapomnus.
OwmynerupoBanue. [Iporopkanue.

Kpurepuu oueHku (yCTHBIN 0TBET)

— 100-86 GamnoB — eciM OTBET MOKA3bIBAET MPOYHbIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3ydYaeMOUl MpeAMETHOM 00JacTH, OTJIMYAeTCsl TTyOUHOU M TOJIHOTOM
PACKPBITHSI TEMBbI; BJIaJICHUE TEPMHUHOJIOTUYECKUM arapaToM; yMEHUE OOBSICHATh
CYIIHOCTh SIBJIEHUH, MPOIECCOB, COOBITHI, JIeJaTh BHIBOJBI M 000OIIEHNs, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHBOAWTH MPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKOW PEUbl0, JIOTUYHOCTh W TMOCJIEA0BATEILHOCTh OTBETA; yYMEHHE

MPUBOJUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMoi 001acTH.



— 85-76 - 6anoB — OTBET, OOHAPYKUBAIOLIUI TPOYHBIEC 3HAHUS OCHOBHBIX
IPOLIECCOB M3y4yaeMOW MPEeAMETHON 001acTu, OTINYAETC NIyOMHON U MOJHOTOM
PaCKpPBITUS TEMBI; BIIaJICHUE TEPMUHOJIOTUYECKUM aIlliapaToM; YMEHUE OOBACHATD
CYLIHOCTb SIBICHUH, MPOIIECCOB, COOBITHIA, eNaTh BHIBOABI U 0000IIECHHUS AaBaTh
apryMEHTUPOBAHHBIE OTBETHI, IMPUBOJAUTH NPUMEPHI; CBOOOAHOE BIIAJICHUE
MOHOJIOTHUECKON pedblo, JIOTUYHOCTh M IOCJIENOBATENbHOCTh OTBETA. OJHAKO
JIOITyCKaeTCsl OJJTHO-/IBE€ HETOYHOCTHU B OTBETE.

- 75-61 Gamn — OLIEHUBAETCSI OTBET, CBUICTEIIHCTBYIOIINN B OCHOBHOM O
3HaHWW TIPOIIECCOB  M3y4aeMOW TMPEAMETHOW  O0JacTH, OTIWYAIOIIUKACA
HEJOCTAaTOYHOW TIIIyOMHOM W IOJIHOTOM PAacKpBITUS TEMbl; 3HAHHUEM OCHOBHBIX
BOIPOCOB TeOpUM; ciab0 cHOpPMHUPOBAHHBIMU HaBbIKAMU aHajW3a SBIICHUH,
MPOIIECCOB, HEAOCTATOYHBIM yMEHHMEM JaBaTh AapTyMEHTHUPOBAaHHBIE OTBETHl U
IPUBOJUTH HPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJCHUEM MOHOJOTUYECKON
peublo, JOTHYHOCTHIO M TOCIIEIOBATEIbHOCTHIO OTBETA. JTOMYCKAETCS HECKOJIBKO
OIMOOK B CO/IEP)KAaHUN OTBETA; HEYMEHHE MPUBECTH MPUMEP PA3BUTHS CUTYaIUH,
IIPOBECTH CBS3b C APYTHMHU aCIEKTaMHU U3y4yaeMoi 00J1acTH.

= 60 u HmKe 0amIoB — OTBET, OOHAPYKUBAIOIINA HE3HAHHE IPOIIECCOB
M3y4aeMoil peIMETHOM 00JIaCTH, OTIMYAIOIINIICS HETITyOOKUM PACKPBITUEM TEMBI;
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUM, HEC(POPMUPOBAHHBIMU HABbIKAMU
aHalM3a SBIEHUH, MPOIIECCOB; HEYMEHHEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHI,
cllabbIM BJIAJICHUEM MOHOJOTHYECKONH peublo, OTCYTCTBHEM JIOTMUYHOCTH H
nociea0BaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKU B COIEpPKAaHUHM OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKN U3ydaeMoi 00J1acTu.



