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J{a1bHEeBOCTOYHBIN (peaepaibHbIi YHHBEPCUTET
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YUEBHO-METOUYECKHWH KOMILJIEKC JACHUILIAHBI
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Hamnpasnenue noarotosku 19.03.01 buorexnonorus

npoduis «IluieBas OMOTEXHOIOT U
dopma NOArOTOBKU OYHAs

[TepenoBast MHKEHEpHAas! IIKOJIA

«MHCTUTYT OMOTEXHOJIOTHIT, OMOMH)KEHEPUH U TTHIIEBBIX CUCTEM)
JlemapTaMeHT MUILIEBBIX HAYK M TEXHOJIOTHIt

kypc 1  cemectp__ 2

aekuuu 36 dac.

nmpakTHYeckue 3anstus 36 wac.

nabopaTtopHble paboTbl 36 wac.

B TOM YHCIIe ¢ ucnoib3oBanneM MAQO nek. 2 /up. 18 wdac.

BCET0 YacoB ayJAUTOpHOM Harpy3ku 108  wac.

B TOM 4YHCJIE C Ucnoyib3oBanueM MAQO yac.
camocTosiTenbHas padora 108 qac.

B TOM YHCJIe HA TTOJITOTOBKY K dK3aMeHy 54 dac.
3a4er CEMECTP

d9K3aMeH 2 ceMecTp

YMK]] coctaBieH B COOTBETCTBHM C TpeOOBaHUSMHU 0OOpa30BaTE€IbHOrO CTaHAAPTa,
CaMOCTOATENIBHO ~ ycTaHaBinuBaeMoro JB®Y, yTBepkKIACHHOIO IpPUKa3OM peKTopa OT
22.03.2017 r. Ne12-13-485

YMK]Jl o6cyxkneHa Ha 3aceqanuu JlemapraMeHTa MUIIEBBIX HAYK U TEXHOJOTHN, TPOTOKOT No
1 or« 3 »10 2022r.

BnanusocTok
2022



AHHOTALIUS

y4eOHO-METOIMUECKOTO KOMIUIEKCA JUCIIUILTUHBI
«Oprannueckasi XuMHsi 1 OMOOpraHUYEeCcKask XUMUS
Hanpasnenue noarotosku: 19.03.01 «buorexnonorus»

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

Y4eOHO-METOMMUECKUI KOMIUIEKC TUCIUIUIMHBI «OpraHudeckas XUMHUS H
OroopraHnyeckas 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 yueOHO-METOIMYECKUX KOMIUIEKCaX AUCIUIUIMH 00pa30BaTENbHBIX MPOrpaMMm
BBICIIIET0 TTPOECCUOHATILHOTO 00pa3oBaHusl (YTBEPKACHO MPUKA30M H.0. PEKTOpa
JAB®Y ot 17.04.2012 Ne 12-13-87).

JucrummHa «Oprannyeckast XUMHUsT 1 OMOOpraHUYeCKass XUMHUS» BXOJUT B
0a30BYI0 4aCcTh YU€OHOTIO IJIaHA.

OOmass TPyJAOEMKOCTh OCBOSHHUSI JHCIUILIMHBI cocTaBiisser 216 dYacos.
Y4eOHpIM TJIAHOM TPEAyCMOTPEHBI JIEKIMOHHBbIE 3aHATHS (36 4acom),
npaktuyeckue 3aHsaTus (36 uaca), nabGoparopubie paboThl (36 yacon),
caMocTosiTeNibHasi paborta cryaeHta (54 vacom). JlucnumniuHa peanusyercs Ha 1
Kypce B 2 ceMecTpax.

CopnepkaHve JUCHUIUIMHBI OXBAaTHIBAET CJECAYIONMNA KPyT BOIPOCOB:
OCHOBHBIC 3aKOHBI OPraHUYECKOW XHMHH, KIacCH(UKAIMIO OPTraHUuYeCKUX
BCII[ECTB; XUMHUYECKHE PpEaKIMH, XapaKTepHbIE HJIsi Pa3IMYHBIX KIJIACCOB
OPTraHUYECKUX  BEIIECTB; OCHOBHI OMOOPTaHWYECKONM XHMHH, OCHOBHBIE
MaKpPOMOJIEKYJIbI, IX CBOMCTBA U PEAKIUU; MPOCTEUIITNE METObI OPTaHUYECKOTO
CHUHTE3a; METO/bI pa3/elIeHNs OPraHUYECKUX BEIECTB; OCHOBHOE 00OpY/IOBaHUE
JUTS TIOJTyYEHHUSI U aHaJIM3a OPraHUYeCKUX BELIECTB.

Hucuunnmnna «Oprannyeckast XMMHUsl 1 OMOOpraHuYecKasi XUMUs JIOTHYECKH

U COJIEp)KaTelIbHO CBsI3aHA C TaKUMU Kypcamu Kak «OOmias M HeopraHuyeckas



XuMHsh», «lIuieBpie 1 OMOJIOTHYECKH aKTUBHBIC T00aBKW», XUMHs OMOIOTHYECKH
AKTUBHBIX BEIIECTB», «XUMHS MUy, «Du3nueckas W KOJUIOWAHAS XUMUSD,
«bnoxumms», «CocTaB TNHIIEBBIX CHCTEM H METOIBI €ro  OIpEACIICHUS,
«CTpyKTYypHO-TEXHOJIOTUYECKHIE CBOMCTBA MHUIIEBBIX CUCTEM.
Y4e0HO-METOINYECKUN KOMILIEKC BKIIIOYAET B CEOS:

— pabouyro nmporpamMmy y4eOHON TUCIIUTIIHHEI;

— y4eOHO-METOAMYECKOE  OOCCICYCHHE  CaMOCTOSITENhHOW  pabOoThI
oOyuaroruxcs (mpuioxenue 1);

- (OH/T OIICHOYHBIX CPEICTB (MPHIIOKEHHUE 2).



MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHMS POCCUMCKOM
OEJIEPALIN
denepanpHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHNE BBICIIETO 00pa30BaHus
«/laibHeBOCTOUYHBIN (heepanbHBIA YHUBEPCUTED)

(ABDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKXEHEPUU U IMMAIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJIAIO
Hayunsrit pyxoBonutens OIT Jupexrop IlepenoBoil unxeHepHoi mKoubl «HCTUTYT
4 OHMOTEXHOJIOT U1, OMOMHKEHEPHH U IMUIIEBEIX CHCTEM»
s OM. Con i JLA. TexyTheBa
(mmomuce) (PUO) (moamuce) (M.0. ®amunms)

«3»  HosOps 2022 T.
Pyxosonutens OIT
_ Jyr—  BAJx
(MO AIIICH) (DUO)

PABOYAS ITIPOTPAMMA YUYEBHOM JAUCIHUIIJIUHBI (PITY 1)
«Oprannyeckasi XUMHSD)
Hanpasnenue noarorosku 19.03.01 buorexnonorus

[Tpoduns «IluieBas GUOTEXHONOTHD)
DopMa NOATOTOBKH OYHASA

Kypc 1 cemectp 2

nexkuuu 36 yac.

NpaKkTUYeCcKue 3aHATHs 36 yac

BCETO ayIMTOPHBIX YacoB Harpy3ku: 108 gac.
caMocTosTeNbHas paboTta: 54 vac.
pedepaTtuBHbBIE paOOTHI

KOHTPOJIbHBIE pabOThHI

3a4eT - CeMecTp

9K3aMEH — 2 CEMECTP

Pabouas nporpamma coctaBieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTENILHOTO
CTaH/apTa CaMOCTOSTENbHO ycTaHaBauBaeMoro /IBAOY, yTBepk1IeHHOr0 IpUKa30M peKTopa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOCy>KaeHa Ha 3aceiaHuu JenapTaMenTa NUIIEBbIX HAYK U TEXHOJIOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

BragusocTok
2022



OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|

|. Pabouast nporpamMmma nepecmMoTpeHa Ha 3aceganuu lemapramenra:

IIpotokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamwcp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun lemaprameHra:

IIpoTokomn oT « » 20 1. Ne

Hupekrop Jlenapramenrta

(moarmucs) (N.0. Oamums)



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.


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

AHHOTaNMs K padoyeil mporpaMmme TUCUUIIIMHBI
«Oprannyeckasi XumMusi 1 OMOOPraHNYecKass XUMMI»

JucrunmHa «OpraHndeckas XuMus U OMOOpPTaHUYECKass XUMHUS SBIIACTCS
nucuumuinHo  6a3zoBoit yactu broka 1 bB1.65.05.02 Xumudeckoro Momyiis
y4eOHOro TIUIaHa MOJArOTOBKM OakajnaBpoB 1o  HampamiaeHuro 19.03.01
buorexnomorus,  npoduiasr  moaroroBku  «llumeBas  OMOTEXHOJIOTHS,
peanuzyemoro B cootBercTBrM ¢ OC BO JIBDY ot 04.04.2016 .

OOmasi TpyJI0EMKOCTh MHUCIMIUIMHBI COCTaBIsET 6 3adeTHhIX eauHuI], 216
4acoB. YUYEOHBIM TUIAHOM IPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHS (36 yacom),
npaktuyeckue 3aHsatus (36 dyacoB), snabopaTopHbie 3aHsATHS (36 waca) u
camocToATenbHas pabora crtyiaeHTta (94 daca). JucuurumHa peanusyercss Ha 1
Kypce B 2 ceMecTp.

Hucnunnmna «Oprannyeckasi XMUMHs 1 OMOOpraHUYecKass XUMUS JIOTHYECKH
U COIepKaTeIbHO CBs3aHA C TaKUMHU KypcamMu Kak «OOmas m HeopraHUYecKas
XUMus», «IIumeBrpie 1 OMOJOrMYEeCKH aKTUBHEIC T00aBKWY, XUMHUS OMOJIOTHYECKU
aKTUBHBIX BEIICCTBY, «XUMHUSA TUINY, «DHU3HYecKas W KOJJIOWIHAS XUMUSD»,
«bunoxumusy, «CocTaB MHINEBBIX CHCTEM M METOJBI €r0 ONpPEACIICHUSY,
«CTpYKTYPHO-TEXHOJIOTHYECKHE CBOMCTBA MUIIIEBBIX CUCTEM.

Ieabo n3ydeHus: TUCIUTIIUHBI SABsETCS (POpMUpOBaHUE KOMITJIEKCA 3HAHHUM
M0 OPraHUYEeCKON XMUMHUHU U OMOOPTaHMYECKOW XUMHUU JUIsl TIOCIEAYIOIero ooee
TJIyOOKOTO M3YyYEHHs NUCIHIUIMH 0a30BOTO YPOBHS MPOQPECCHOHAIBHOTO IHKIIA,
HEOOXOJMMBIX JUIsl YCHCIIHOW peaau3anud NpodheCCHOHATBHOW eI TCIIBHOCTH
OakanmaBpa, W TPAKTUYECKUX HABBIKOB II0 WCIIOJIB30BAHUIO 3HAHUW s
TEXHOXHMHUYECKOTO  KOHTPOJII  THINEBOM  MPOMYKIIUH, OMNPEACIICHUS  ¢¢
0€30MacHOCTH W Ka4eCTBA, BO3MOXKHOCTH HCIOJB30BaHUS CHIPbS B MHUIIICBOM
MIPOU3BOJICTBE, ONPECICHIUS XUMHUYECKUX CBOMCTB PACTBOPOB M MUIIEBBIX CUCTEM
U TIPOUCXOMSAIINX B HUX MPOIECCOB JJISI COBEPIICHCTBOBAHUS TEXHOJOTHUYECKHX
CBOMCTB MIPOIYKIIUU TIPH TIOTYYCHUH MMPOTYKTOB IMUTAHMUS.

3agaum:



- dopmHupoBaHUE 3HAHHUI B 00JACTH TEOPUU CTPOCHHMS, PEAKIIMOHHOM
CIIOCOOHOCTH, METO/IOB CUHTE3a U XMMHUYECKHUX CBOMCTB OPraHMYECKUX BELLIECTB,
HEOOXOUMBIX JJIs1 YIIPaBICHUS XUMHUUYECKUM MIPOLIECCOM.

- @®opMHpPOBAaHUE HABBIKOB MOMCKAa HayyHOW HMH(poOpManuu B 00JacTH
OpPraHUYECKOM XUMHUHM M OPraHMYEeCKOro CHUHTE3a, paboThl C MpOdecCHOHAIBHOM
JIUTEPATYPOH.

- @OopMHpPOBAaHUE HABBIKOB, HEOOXOAMMBIX [UIsI  OCYILECTBICHUS
CHUHTE3a OPraHUYECKOIO BEIIECTBA II0 H3BECTHOW METOIMKE, €ro BBIICIICHUS,
OUYMCTKH U UJIEHTU(DHUKALIUU SKCIIPECC-METOIAMH.

- ®opMHpOBaHUE HABBIKOB 00paOOTKU HKCIEPUMEHTAIbHBIX JAHHBIX U
COCTABJICHHUE OTYETA O MOJYYEHHBIX JKCIIEPUMEHTAIBHBIX PE3yJIbTaTaXx.

- @opMHUpPOBaHUE 3HAHUM O POJIM XHMHUH B DPA3BUTHU COBPEMEHHOMN
IABWIN3AaLMM, O CYIIECTBYIOIINX HEraTUBHBIX IIOCIEJICTBUSAX  HAy4YHO-
TEXHUYECKOTO Mporpecca, 0 BKJIAJAE€ OpPraHUYECKOW XUMHUHM B pEUICHHE MpoOiIeM
YCTOWYHUBOTO Pa3BUTHSL.

— dopMUpoBaHUE CIOCOOHOCTH K CaMOOOYYEHUI0O U HEMPEPHIBHOMY

po¢eCCHOHAIBHOMY CaMOCOBEPIIICHCTBOBAHHUIO.

B pesynprare u3ydyeHUss JaHHOM JAUCHUIUIMHBI Yy  00ydYaronuxcs
dbopmupyroTCS  cleAyromnre  o0leKyJbTYpHble, mpodeccuoHAIbLHbIE U

o0menpogeccuoHaJIbHbIE KOMIIETEHINH (3JI€MEHTHI KOMIETEHITHH):

Koa n Jtanbl GOPpMHUPOBAHUSA KOMIIETECHIIUH

(¢popmympoBka

KOMIIETeHIIUH
OK-5 cmocobHOCTD OCHOBHBIC HMH(POPMAIIUOHHBIE PECYpPCHl B
UCIIOJIb30BaTh 00JJTaCTH XUMHUHU; COBPEMEHHbBIE TNPUEMBI U
COBPEMEHHBIE METO/Ibl MCMOJB30BAHUS HMH(POPMALIMOHHBIX
METOBI u TEXHOJIOTUH IS peaau3aluy 3a1ad Hay4dHO-
TEXHOJOTHUH (B TOM 3act UCCIIE0BATEIBCKOM, YIIPaBJICHYECKOM,
quciie IIPOEKTHOM, METONMYECKOM M KYJIbTYyPHO-
uH(pOPMaLIMOHHbBIE) B IIPOCBETUTENICKON NIESITENBHOCTH; COCTaB U
npodeccuoHaNbHOMI OCHOBHBIE XAPAKTEPUCTUKU COBPEMEHHOIO




ACATCIBHOCTHU

IpOrpaMMHOTO obecrieueHus st 00paboTKu

TEKCTOBOHM, TaOJMYHON, MYJITUMEINIHHON

uHpopMaruu

YwMmeer

HCIIOJIB30BATh  COBPCMCHHBLIC  TCXHOJIOTHH

IIOUCKa HW IICPCBOAA

HCIIOJIBb30BATh

UH()OPMAIIMOHHBIX
UKT g
npodeccruoHaIbHON

HNCTOYHHKOB,
PCHICHUA
ACATCIBHOCTHU

3ajau

Bnaneer

OTBITOM CO3/IaHUs DJIEKTPOHHBIX PECYpPCOB,
HaIPaBJICHHBIX Ha perieHue
po¢eCCUOHATIBHBIX 3a/1ay;

CeTHU

OIIBITOM

B3aUMOJICMCTBUSA B HNuTepuer ¢

JPYTUMHU y4YaCTHHKaMU 00pa30BaTEIbHOIO

nporecca IS peIICHUs Hay4YHO-

HUCCIEI0BATECIbCKUX, MPOECKTHBIX u
KYJIbTYPHO-TIPOCBETUTEIILCKUX 3aja4
npodeccuoHaIbHON JICSITEIbHOCTH;
crocodamMu MOMOJHEHHS MPOo(PeCcCHOHATBHBIX
3HAaHUHU

IMyTEM HCIIOJIBb30BaHUA

BO3MOYXHOCTEH COBPEMCHHBIX CCTCBBIX

TEXHOJIOTHH.

OIIK-2 crocoOHOCTH
u TOTOBHOCTH
HCIIOJIB30BaTh
OCHOBHBIE  3aKOHBI
€CTECTBCHHOHAYYHBIX
TUCITUILINH B
poheCCHOHAIBHOM
JIESITENLHOCTH,
NPUMEHSATH  METOJIbI
MAaTeEMAaTHYECKOTO
aHaJIn3a u
MOJICTTUPOBAHMS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIHHOTO

HCCICOOBaHUA

3Haer

OCHOBHBIC TCOPECTUUCCKUC IIOJTOXKCHUA

CCTCCTBCHHOHAYYHBIX JUCLHUIIIINH,

TEOPETUUYECKHE AacCHeKThl MpoOooTOOpa W

poOOITOATOTOBKH 00BEKTOB,

pA3JUYAIONIUXCS IO CBOEMY arperaTHoMy

COCTOSHHUIO, TCOPpHUHA u IMPAKTHYCCKOC

IIPUMCHCHUC OCHOBHBIX METOJ0B

KadC€CTBCHHOT'O )41 KOJIMYCCTBCHHOT'O

XUMHUYECKOT'O aHaJIu3a, TCOpUHN 151

IMPaKTHYCCKOC IMPUMCHCHUC OCHOBHBIX

(bI/IBI/II(O-XI/IMI/I‘-IeCKI/IX MCTOJOB aHaJIn3a

YMmeer

IIPUMCHSATDH INOJIYYCHHBIC 3HaHU Inpu

pEIICHNUHU MPaKTUYSCKUX 3a7a4d M TOCTaHOBKE
71a060paTOPHBIX IKCTIEPUMEHTOB

Bnaneer

npodeccruoHaIbHO npoUIMpOBaHHBIMU
3HAHUSIMA W TPAKTUYECKUMH HABBHIKAMH B

obnactu CCTCCTBCHHOHAYYHBIX TUCIUILINH;




TEOpEeTHYeCKOr paboToll ¢ y4yeOHOH U
CIIPABOYHOM  JIUTEPATYPOM;

paboToii v

MPAKTUYECKOHU
XUMHUYECKOU MOCYI0M,
WCII0JIb3YEMOU B KOJIMYECTBEHHOM aHAJIU3E U

yMEHMEM  oOpamarbcsi €O CIIOXKHOM
AHAJIMTUYECKOW amnmapaTypoy; IPUMEHATH
IIOJIyYEHHbIE  3HAHWS  [PU  HU3YYCHUU

ImocjacaAyromux ANCHUIIINH

OIIK-3
CIIOCOOHOCTBIO
MCIIOJIb30BaTh 3HAHUS
0 COBPEMEHHOU
(u3nuecKo KapTUHE
MUpa,
IPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BeIlleCTBa
TUIS
OKpY>Karolero Mupa
Y SBJICHUW IPUPOJIbI

ITIOHUMAaHU

3HaeTr

COBpPEMEHHYIO (DPM3MUECKYI0 KapTHHY MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOCHHUE BEIIECTBA AJISI
ITIOHUMAHUS OKPYIKAIOIIEro MUpPa U SIBJICHUU
HPUPOJIBI; OOIIHME TTOHATHUS
3aKkoHoAaTenbcTBa PO B 001acTu
YKOJIOTHYSCKOMN 0E30ITaCHOCTH

YmMmeer

pa3z0OupaThCs B CYIIHOCTA COBPEMEHHOM
¢dbu3nUecKoil KapTUHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHUU BELIECTBA IS
ITIOHUMAaHHUS OKPYKAIOLIEr0 MUPA U SIBJICHUIN
OPUPOABL; pa30upaThCs B CYIIIHOCTH
XUMUYECKUX, OMOXUMHUUYECKUX,
MUKPOOHOJIOTUYECKHUX U APYTHX MPOLIECCOB,
IPOTEKAIOUIUX MPU XPAHEHUHU U TIepepadoTKe
MUIIEBBIX CUCTEM; KJIIACCU(PUITUPOBATH
OTXO/Ibl MPOMBIIIJICHHBIX MPEATPUATHI

Bnaneer

KOMIIJIEKCOM 3HAaHUM O COBPEMEHHOM
(du3nUecKoil KapTUHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHMH BELIECTBA IS
IIOHMMAHMS OKPY’KAIOLIEro MUpPa U sIBJIICHUU
MIPUPO/JIbI; KOMIUIEKCOM 3HAHUH,
MO3BOJIAIOIIMM OLEHUTh CTENEHD BIMSHUSA
3arpsi3HeHUs1 aTMOC(EPHOT0 BO3/yXa, BObI U
II0YBBI HA 3/I0POBLE JIFOAEH U COCTOSTHUE
OKPYXaroLEen Cpebl




OCHOBHBIE€ IOHSATUS TEOPUH ILJIAHUPOBAHUS
3 XUMUYECKOTO DKCIIEPUMEHTA; METO/IbI
- HaeT
IIK-9 BIaNICHIC OpraHu3alyH 17} IIPOBEICHMS
OCHOBHBIMU JKCIIEPUMEHTAIIBHBIX UCCIIEIOBAaHUI
METOIAMHU 1 "
OCYIIECTBIISITh KOPPEKTHBIA BBIOOp THUMA
npueMaMu
YMmeer XUMUYECKOTO  JKCIEPUMEHTa IPU  €r0
MIPOBEICHUS
IUTAHUPOBAHUU.
AKCIIEPUMEHTAIIbHBIX
HCCIIEIOBAHMIA B HAaBBIKAMU IPUMEHEHUS METOJIOB
CBOCH IUTAHUPOBAHUS XUMHUYECKOTO 3KCIIEPUMEHTA,
MPODECCHOHATBHON | Braneer OCHOBHBIMH  METOJAMM W IpUEMaMH
061aCTH POBEICHHUS HKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUI B CBOEH MPO(ECCHOHATBHON
o0nacTu
OCHOBHBIE METOJbI M MPUEMBI MPOBEACHUS
JKCIIEPUMEHTAIIBHBIX HCCIIETOBAHUN B CBOEU
3HaeT npodecCuOHabHON 001aCTH; CTaHIapTHHIE U
CEePTU(UKALIMOHHBIE  HCHBITAHUS  CBIPBA,
FOTOBOM TPOAYKUMU U TEXHOJOTHYECKHX
IPOLIECCOB
[1K-10 cnoco6HOCTH
IPOBOJUTH CTaH/JapTHBIE U
MPOBOJIUTH
CEePTU(PUKALMOHHBIE  UCHBITAHUS  CBIPHA,
CTaHIapTHbIE u | YMeer .
rOTOBOM TPOAYKUMHM U TEXHOJOTUYECKHUX
cepTu(UKAIIMOHHbBIC TIPOIIECCOB
UCTIBITAHMA  CBIPBA, HaBBIKAMH OPTaHHU3AIUU U TIPOBEICHUS
rOTOBOW TIPOIYKIIUH CTaHJAPTHBIX u CepTU(PUKALIMOHHBIX
U TEXHOJIOTMYECKUX UCIIBITAHUM CBIPBSI, TOTOBOM NPOAYKUUU U
[POLIECCOB TEXHOJOTUYECKHUX MPOLIECCOB;
TEOPETUYECKUMH METOJJaMU U  TMpUEMaMU
Bmnaneer p A p
IPOBEICHUS CTaHAapTHBIX u
CepTU(UKAIIMOHHBIX  UCHBITAHUN  CBIPBA,
rOTOBOM NPOAYKUMHM W TEXHOJOTHYECKHX
IPOLECCOB B 00JacTU MNPOoQecCHOHATbHON
NEeATEIbHOCTH

Jlns hopMupoBaHUs BhIIIIEyKa3aHHBIX KOMIIETEHIIUM B paMKax JUCHUTUIAHBI
«Opranudeckass XUMUsT U1 OMOOPTaHUYECKAs] XUMUS» MPUMEHSIOTCS CIEeAYIOIINe
METO/Ibl AKTUBHOTO/MHTEPAKTUBHOTO OOydYeHHs: MpoOJIeMHAass JEKIUs, METO

MaJibIX TPy, MPAKTUYECKUE 3aHATUSL, Ta0OpaTOPHbIE pabOTHI.



l. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOMN YACTHU
KYPCA
Jleknuu (36 4yacoB)
Paznen 1. HoMeHkiaTypa opranu4ecKux coexuHeHui (4 yaca)

1. Knaccudukanuss opranumueckux coenuHeHuil. Cuctematuyeckas,
pauuoHalIbHAsI, TPUBUAJIbHAS HOMEHKIIATYphI (1 yac).

2. N3omepus. llonstue wuzomepun. Buasl u3oMepuu:. CTpyKTypHas,
reoMeTpuyeckas, ontuueckas uzomepus (1 gac).

3. Tunel rUOpUAU3alMU. SP>-rHOpUAM3AIMA. SP’-TUOpHAM3aLuUs. SP-
rubpuauzanus (1 gac).

4, [ToHsITHE TOMOJIOTUYECKOTO psiia OpraHUuYECKUX coenuHeHui (1 gac).
Pa3nen 2. Yraesogopoasl (10 yacos)

1. Ankanpl. Homenkiarypa. @®usznueckne M XHMHYECKHE CBOMCTBA
alKaHOB. Peakuuu raJloreHUPOBAHMS, HUTPOBAHUS, CYJIb(UPOBAHUS AJIKAHOB.
MexaHu3M peakiiuu CBOOOTHOPAANKAIBLHOTO 3aMenieHus (2 yaca).

2. Ankensl Homenknarypa. ®Pusnyeckne M XUMHUYECKHE CBOMCTBA
alKeHOB. Peakuuu ruapupoBaHus, TaJIOT€HUPOBAHUS, TUAPOTaJIOTCHUPOBAHUS,
rUApaTalnuy, MOJIUMEPHU3aLUU AJKEHOB. MeXaHU3M peaklHH 3JIEKTPO(OHUIbHOTO
npucoeanHeHus (2 yaca).

3. Ankanuensl. HoMenknatypa. @u3nueckue U XUMUYECKHE CBOMCTBA
aNKaJueHoB. Peakiiuy ruipupoBaHusi, raJloreHUPOBaHUS, THIPOTaJOreHUPOBaHUS,
ruAparaiuu (2 Jaca).

4, Anxunbl. HomeHknarypa. ®Pu3nuecKMe MW XHUMHUYECKHE CBOMICTBA
aNKuHOB. Peaknuu ruapupoBaHusi, TraJOreHUPOBAHMS, THIPOrajOoreHUpPOBaHUS,
rufparaiuy, MNOJIUMEpPU3alMu  alkuHOB. KUCIOTHBIE CBONCTBA  QJIKHWHOB.
Mexanusm peakiuu Kyuepona (2 ydaca).

S. Apenbl. Homenknatypa. ®duznueckue M XUMHUYECKHE CBOMCTBA
apeHoB. Peakuuum TUIpUPOBAaHMS, TAJON€HUPOBAHMS, AJKWIAPOBAHUSA U
arpupoBanusa 1o Opuaento-Kpadprcy. MexanusMm peakuuu 37aeKTpOPUILHOTO

3ameleHus (2 gaca).



Pa3nen 3. Kuciopoacoaep:kaiiue opraHivecKue BemecTna (6 yacos).

1. Couptel. Homenknatypa. ®duznueckue M XUMHUYECKUE CBOWCTBA
anudaTrnyeckux U apomMaTtuyeckux cnuptoB. Peakmuu ¢ paspeiBom cBsizu C-O.
Kucnornsle cBoiicTBa criupToB U peHoioB (2 yaca).

2. KapOonunsasie coenunenus. Homenknatypa. @usuueckue u
XUMHUYECKHE CBOMCTBA aIbJETUAOB M KETOHOB. Peakuum HyKJI€O()HIBHOTO
npucoenuuenus no cesazu C=0 (2 yaca).

3. KapOokcuneubie coenuHenus. Homenknatypa. @usnueckue U
XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. Peakius srepudukanuu. CloxHbIE
3(UpPBI, aHTUAPUIBI U XJIOPAHTUIPHUIBI KAPOOHOBBIX KUCTOT (2 yaca).

Paznen 4. A3orcoaepskamme coequHenns (6 4acon)

1. Amunbl. Homenknatypa. ®Pusnueckue M XHUMHUYECKHE CBOICTBA
anu(paTUIECKUX U apOMaTHIYECKUX aMUHOB. OCHOBHOCTh aMUHOB (2 ydaca).

2. AmuHokuciotel. Homenkiarypa. @usznueckne H  XUMHYECKHE
CBOICTBA KapOOHOBBIX KUCIOT (2 yaca).

3. Junaso-, azocoequnenns. Homenkimarypa. @u3nyeckue 1 XUMUYECKHE
CBOICTBA JMa30-, a30coequHeHu (2 yaca).

Paznen 5. buosiornyeckue mosiumepsl (10 yacos)

1. benku. Knaccudukanus 6enxoB. Tunsl cBszeil B 0€IKOBOM MOJIEKYJIE.
duszuko-xuMudeckue cpoirictBa. IlenTuanas cBs3b. buomorndeckoe 3nauenue (4
qaca).

2. Kupwr. Knaccubukamus xupoB. DUHMKO-XMMHYECKHE CBOWCTBA.
3aBUCHUMOCTh CBOMCTB KUPOB OT UX cocraBa Peakiusi ombuieHus. buonornyeckoe
3HaueHue (3 Jaca).

3. VYrnesoawl. Knaccudukarus yrneBogos. CTepeon3oMepsl YIIEBOIOB.
Bnusitnue umzomepun Ha (PU3MKO-XMMHUYECKHE CBOMCTBAa yriieBojaoB. Dopmyiia

®dumepa. buonornueckoe 3nauenue (3 gaca).



Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH KYPCA
IpakTnyeckne 3anaTusa (36 yac.)
IIpakTnyeckas padora 1 (2 yac.). Tunsl ruOpuaM3aliu B OPraHUYECKUX
coenuHenusax. Kiaccudukanus opranndeckux coeaunennii mo FOIMTAK.
Bonpocs! 11t caMOnoAroToOBKHU:

1. Tuner ruOpuIM3avK: AJIMHA CBSI3EH;

2. OTnuuuss  pauMoOHAIbHOM, CHUCTEMAaTHUYECKOM W TPUBHUAIBHOMN
HOMEHKJIaTypbl OPTaHUUYECKUX COCTUHEHUN;

3. ['omosioruueckue psisibl OpraHUYECKUX COCTUHEHUN;

4, N3omepusi: moHATHE, BUbI, 3HAUYCHUE.

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

Bomnpocs! i1t caMOnoAroTOBKHU:

1. XUMHYECKHE U (PU3NYECKHE CBOMCTBA aJIKAHOB;
2. XapakTepHbI€ BU/Ibl N30MEPUH AJIKAHOB,;
3. MexaHnu3m peakuuu CBOOOTHOPAINKAIBHOTO 3aMEILEHUSI.

IpakTnueckasi padora 3 (2 4yac.). Peakiuu ankenoB. Knmaccudukanus u
HOMEHKJIATypa aIKEHOB. [[uKIoankaHsl.
Bomnpocs! miist caMONoAroTOBKHU:
1 [uknoankanel. XumMudeckue u GU3NUeCKUe CBOMCTBRA;
2 XapakTepHbIC peaKIMy aJIKEHOB;
3. Metoabl NOJy4eHUsT aJIKEHOB;
4 [TpoayKThl OKUCIIEHUS AJIKEHOB MIPU PA3IUYHBIX YCIOBUSAX.
IpakTnueckas padora 4 (2 yac.). Peakuuu ankaguenon. Knaccuduxanus
Y HOMEHKJIATypa aJKaJueHOB. THUIIbI CBA3€H B JUCHAX.
Borpocs! 11t caMOnIOArOTOBKH .
XuMHuueckre U PU3nYecKue CBOMCTBA,
Peaxium okucieHs TUECHOB;

Peakuuu nosumepusanuu TMEHOB,;

M o np e

MexaHu3M peakluu JIEKTPOPUIBHOTO MPUCOETUHEHUS.



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

Bomnpocs! 1iig caMonoJAroTOBKH .

1 Merton nostyyeHust alibJIETUI0B U KETOHOB U3 aJIKUHOB,;

2 Jlumepursanus U TpuMepusanys. MexaHu3Mbl pEeakiuu;

3. CnocoObl oJTy4eHHUs aJIKHHOB;

4 KucnoTHpie cBOMCTBA aIKUHOB, B3aUMOJACHCTBHE C METaJJIAMHU.

IIpakTuyeckas padora 6 (2 uyac.). Peakniuu apenoB. Knaccudukanus u
HOMEHKJIaTypa apeHoB. ['oMmonoru 6en3ona. OcoOEHHOCTH peaKIil OKUCICHUS U
3aMEILECHUS B apeHax

BOHpOCBI JJIsL CaMOIIOATOTOBKHU.

1. CnocoObl OJIy4eHHE APEHOB;

2. Oco0eHHOCTH peakIuii 3aMmelleHrus B MOJIeKyJe OeH30jla U €ro
rOMOJIOTOB;

3. CnocoObl osTy4eHus1 PEeHOJIOB;

4. Peakuuu ankuiMpoBaHus U allUIMPOBAHMUSL.

IIpakTuyeckas padora / (2 4ac.). Peakuuu cnuprtoB. Knaccudukanus u
HOMEHKJaTypa CIUpTOB. B3ammoneiictBue ¢ Meraimamu. B3aummopeincteue ¢
kucinotamu. Ocobennoctu okucienus. IIpocteie 3dgupbl. CriocoObl MmomyyeHUs
ATUJIOBOTO CIUPTA.

Bormpocs! 111 caMOIOArOTOBKMU:
1. Crioco0sl MmosTy4eHre CIIUPTOB;
2. N3meHeHne  CBOMCTB ~ CIIUPTOB  C  YBEJIMYEHUEM  MAacCChl
YTJIEBOJOPOAHOIO paJuKaa;
3. Oco0EHHOCTH OKUCIIEHUS! CIUPTOB;
4, KadecTBeHHbIE peakliii MHOTOATOMHBIX CIUPTOB (ITOJIMOJIOB).

IIpakTuyeckas padora 8 (2 yac.). Peakuun anpnerunos. Knaccuduxarus u

HOMEHKJIaTypa anbaeruaoB. CnocoObl nonyueHus. Peakuus cepeOpsHOro 3epkaia.

Peaxnusa Kiemencona.



1
2
3.
4

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

Peaknua Kannunapo.

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

HOMEHKJIaTypa KeToHOB. CriocoObl monyueHusi. Peaxuus Kwuknepa. Peakuus

Kiemencona.
Bormpocs! 11 caMOITOArOTOBKHU:

1 Cnoco0bI moJy4eHrne KETOHOB,

2 Peaxuuu Kuxxnepa u Kinemencona;

3. KadecTBeHHBIE peaklii KETOHOB;

4 B3anmoneiicTBre KETOHOB CO cnupTamMu. KeTanu u noyrykeTtanu.

IIpakTuyeckas padora 10 (2 wuac.). Homenknatypa KapOOKCHUIIBHBIX

coenuHenuii.  Peakmums  srepudukanuu.  [lomyyenme — aHruapuuoB U
XJIOPaHTUJIPUIOB.

1
2
3.
4

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

JlexapOokcuipoBaHue KapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora 11 (2 yac.). Amunbsl. CiocoObl IOTYYCHHUS] AMHHOB.

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

Bormpocs! i1t caMOnOArOTOBKH .

1 Crioco0sl MoJy4eHnEe aMUHOB;

2 OTnauyust CBOMCTB IEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX AMUHOB,;

3. KucaoTHBIE 1 OCHOBHBIC CBOMCTBA AMHHOB;

4 ANMIMPOBAHUE NIEPBUYHBIX U BTOPUYHBIX AMUHOB.

IIpakTnueckas padora 12 (2 yac.). /uazo-, a30COe€IUHEHUS.

Homenknarypa. ®u3ndeckue 1 XMuMUYECKUE CBOMCTBA AUA30-, A30COCIUHEHNN



1
2
3.
4

Bomnpocs! a1s caMmonoiroToBKu .
CniocoOsbI moJydeHue 11ua3o- U a30COCIMHCHUN;
IM'uaponus come nua3oHus;
[Tonydenue anpaeruioB U KETOHOB U3 INa30COCIMHEHU

CpoiicTBa anmuaTHUecKNX U apOMATHUCCKUX TUA30COCTHHCHHM .

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

AMHMHOKHCIJIOT. PeaKHI/II/I, CBJ3aHHBIC C aM(bOTepHOCTI)I-O.

1
2
3.
4

Bomnpocs! 11t caMOnoAroTOBKHU:
CnocoObl OJTy4eHHs] aMUHOKHUCIIOT;
AMdoTepHbIe CBOICTBAa AMUHOKHUCIIOT;
Mexanu3M 00pa30BaHUs ENTUIHBIX CBA3EH;

PeaKI_[I/II/I IICpCaMUHUPOBAHNA aMUHOKHCIIOT.

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

[lentuanas cBsi3b. CTPYKTYpbI OEIIKOB.

1
2.
3

4.

Borpocs! a1 caMOmoArOTOBKHU:
Buanl cBsizeit B 6e1KOBOM MOJIEKYJIE;
Kondopmaruu 6enka,
DOU3NKO-XNMHUYESCKHE CBOMCTBA OenKa;

depMeHThI, Kak O€eJIKOBbIE KaTaIM3aTOpbl. XapaKTepUCTHKA,

AKTHUBHLIC YYACTKH.

IIpakTnueckass padora 15 (2 uac.). M3osnektpuueckas Touka OEIKOB.

3aBHCHMOCTDH CBOMCTB OCIIKOB OT KHCIIOTHOCTH CPEJIbI.

1.
2.

CpeIbl;

3.
4.

Bomnpocs! aj1si caMOIOArOTOBKH:
N3oanexTpuyeckas Touka O6ejika, METObI €€ ONpe/IeICHus;

PeakunonHass cnocoOHOCTh OENKOB B 3aBUCHMOCTH OT YCIOBHI

OOpatumast 1 HeoOpaTUMasi IeHaTypaius OeIKoB;

buosornueckoe 3HaueHUE OEIIKOB.



IIpakTnueckass padora 16 (2 wuac.). Xupel. 3aBUCUMOCTH (HU3UKO-

XUMHYECKUX CBOMCTB OT JKUPHOKUCIIOTHOI'O COCTaBa. FI/II[pOI‘eHI/I?:aHI/ISI JKHUPOB.

OkucieHue Kupos.

1
2
3.
4

Borpocs! a1t caMOnoAroTOBKHU:
[IpenenvHble U HENIPEAETbHBIE KUPHBIE KUCTIOTHI;
3aBUCUMOCTH (PU3HUECKUX CBOMCTB OT JKHPHOKHUCIOTHOTO COCTAaBa;
[IpoykThl OKUCIIEHHUS )KUPOB. MenaHOuIMHOOOpa30BaHuE;

Tnz[poreHnsauHﬁ JKHUPOB. 3HaueHHUe AJI1 IPOMBIIIIJICHHOCTH.

IIpakTuyeckas padora 17 (2 yac.). OmbUeHuE KupoB. B3anmoerictBue ¢

rajJorcHaMu. I/IOI[HOG YUCJI0, KHUCIIOTHOC YHCIIO. XapaKTepHHe PCaKIUU KHUPOB.

buonorunueckas poJib JKUpPOB.

1
2
3.
4

Bonpoce! 11t caMOIoArOTOBKH:
['maponus )KUpoB, OMBUICHUE;
Kucnornoe uncio, nepexkncHoe Yucio, HOJHOE YUCIIO;
Homenknarypa xupos;

buonornueckoe 3HaueHue JKHUPOB.

IIpakTuyeckas padora 18 (2 uac.). YraeBoasl. [loHsTHE O TVIMKO3UIHOM

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

> W o

Bomnpocs! miist caMOnoAroTOBKHU:
Mexann3M 00pa3oBaHKs TOJTyalleTaleH;
OnTuyeckas U30Mepusi MOHOCAXapUJIOB,;
BoccranaBnuBaromye cBOMCTBa MOHOCAXapHUIOB;

SIBrieHne MyTapoTamuu.

JlaGopaTopHbie padoTnl (724aca)

JlaGopaTopnasi padora 1 (4 uac.). [IpaBwia 6e3onmacHocTU Mpu paboTe B

XUMUYECKOH J1abopatopuu. XUMHUECKas Iocya.

Ha naGopatopHoii paboTe CTyAEHThI 3HAKOMATCS C TaOOPATOPHON MOCYI0M U

TEXHUKOM 0€30IacHOCTH MpU paboTe B XUMHUUECKOW TabopaTopun. B xoae paboTsl



CTYJIEHT O(OpPMIISET KOHCHEKT, 3apHUCOBBIBAET BHEUIHUN BUJ TMOCYJIbI, BHJIbI
MapKUPOBKHU, 3aMHCHIBAET TOYHOE HA3BaHUE.
Bonpocs! 11 caMOnoAroToBKu:
Kakas nmocysia OTHOCUTCS K TOUHO#?
[TpuHnMn onvcanus 1a00paTOpHOI MOCYIBI.

IIepBas momMoIIb IPY XUMUYECKOM OXKOTE.

A W o

HpaBI/IJIa IMOBCACHU: IIPU IIPOBCACHNN XUMHNYCCKOI'O SKCIICPUMCHTA.

JlabGopaTopHas padora 2 (4 yac.). XUMUYECKHE CBOMCTBA aJIKaHOB.

bpomuposanue yenesooopooos: B cyxyio mnpoOupky mnomemaroT 1 M
UCCIIEyEMOTO YTEBOJ0poaa (WM CMECH YTJIEBOJIOPOJOB) M JI00ABISIOT IO
KaIUIAM TIpU JIETKOM BCTPSIXUBaHUM pacTBOp Opoma. Ecnu skenras okpacka He
UCYe3aeT Ha XOJOOy, TO CMECh CJerka HarpeBaloT. Y CTaHaBIUBAIOT,
COMPOBOXKIACTCS JIM HMCYC3HOBEHHUE OKPACKH, OOYCIOBIEHHON MPHUCYTCTBHEM
CBOOOJHOrO Opoma, 0Opa3oBaHMEM OpPOMHCTOrO BOJOpPOJia — Traza, UMEIOIIEro
pEe3KMil 3amax, ABIMALIErocss Ha BO3AyXe (0OCOOEHHO MpU BHECEHUH B MPOOUPKY
NMajJ0YKh, CMOYEHHOM aMMHAaKOM) M OKpAaIIWBAIOIIETO BJIAKHYI CHHIOKO
JaKMYyCOBYI0 OyMaXXKy B KpacHbIil LBeT. Bpiienenne OpoMHCTOro BOAOpOAA
XOpOIIIO 3aMETHO Ha TEeMHOM (OHE MpU BCTPSIXUBAHUM MPOOMPKH, €CIIA CIIETKa
MOIYTh HAJ[ €€ OTBEPCTUEM.

Oxucnenue y2neeo0opooos nepmanzanamom xaaus: K 1 Mia ucciemyemoro
BEI[ECTBA JOOABJISIIOT CHaJyajlia paBHBIH OOBEM pacTBOpa COJIbI M 3aTeM
MOCTETICHHO M0 KaruIsiM TPH CUJILHOM B30ainThIBAHUM PACTBOP TMEpMaHraHaTa
KaJIsL 10 TPEKpaIIeHUsT N3MCHEHHUS BHEIITHETO BHJIa CMECH.

BOHpOCBI JJIA CaMOIIOATOTOBKH.

1. Peakunu, xapakTepHble IS aJKAHOB;
2. Bo3MoXkHBIE TPOIYKTHI OKUCIICHHS alIKaHOB;
3. MexaHn3M rajJoreHMpOBAHUS IIPEACIBHBIX YIIIEBOJLOPOIOB.

JlabopaTtopHast pa6ora 3 (4 yac.). XUMHUYECKHE CBOMCTBA AJIKEHOB.



bpomuposanue yenesooopooos: B cyxywo mnpoOupky nomemiaror 1 M
UCCJIeNyeMOro yrieBojopoaa (Wi CMECH YIJIEBOJOPOJOB) M J00aBIAIOT IIO
KaIlJsiM TIPU JIETKOM BCTPSIXMBAaHUM pacTBop Opoma. Ecnm sxenras okpacka He
ucye3aeT Ha XOJIOQy, TO CMECh CIlleTKa HarpeBaroT. Y CTaHaBJIMBAIOT,
COIMPOBOXAAETCA T HCYE3HOBEHHE OKPACKU, OOYCIOBICHHOW MPHUCYTCTBUEM
cBOOOMHOTO Opoma, 0Opa3oBaHMEM OpPOMHUCTOrO BOJOpPOJAa — raza, UMEIOIIEro
pe3kuil 3amax, ABIMSIIErocss Ha BO3ayXe (OCOOEHHO MpH BHECEHUU B MPOOUPKY
NaJ0YKH, CMOYEHHOM aMMHAaKOM) M OKpAIIMBAIOIIEr0 BIAXHYI0 CHHIOIO
JaKMyCOBYI0 OyMakKy B KpacHbI LBEeT. BblaeneHune OpoMHUCTOro BOJIOpOAA
XOpOLIO 3aMETHO Ha TEMHOM (h)OHE MpHU BCTPSIXMBAHWU MPOOUPKH, €CIU CIIErKa
MOAYTh HaJl €€ OTBEPCTUEM.

Oxucnenue yeneeo0opooos nepmaneanamom xaaus: K 1 Mia ucciemyeMoro
BEIECTBA JOOABISIIOT CHayajla paBHbIA OOBEM pacTBOpa COIAbl M 3aTEM
MOCTENIEHHO MO KaliiM TpU CHJIBHOM B30aNTHIBAHUM PAcTBOpP TMEpMaHTaHaTa
KaJIusl 10 MPEeKpalleHNs N3MEHEHNs BHEITHETO BU/1a CMECH.

Obpaszosanue u ceoiicmeéa smunena: llomMemarT B MPOOUPKY C PEUHBIM
necKkoM | 4acTh CcMpTa U OCTOPOKHO, MPU B30ANTHIBAHUU), IPUIUBAIOT 3 YacTu
KOHI[. CEpHOW KHCIOTHI. [IpHcoenuHsAIOT ra300TBOAHYIO TPYOKYy W HAUMHAIOT
MEJUIEHHO W OCTOPOKHO HarpeBatb MNpoOUpPKY JO Hayaida pPaBHOMEPHOIO
BbleNIeHUsT Ta3a. PeaknuoHHas cMech npu  3ToM uepHeeT. OmyckaroT
ra300TBOJIHYIO TPYOKY B paCTBOPHI IEPMaHTaHATa Kans U OPOMHON BOJBI.

BOHpOCBI JJIA CaMOIIOATOTOBKH.

1.  Peakuuu, XapakTepHbIC Ul AJTKCHOB,
2.  Bo3MOXXHBIC TPOAYKTHI OKUCIICHHSI aJTIKCHOB;
3. CriocoObl MoJTy4eHus ATHIICHA.

JlaGoparopHnasi padora 4 (4 yac.). XuMHUYECKUE CBOMCTBA aTKUHOB.
Tlonyuenue ayemunena s3aumooeticmsuem kapouoa xaivyus ¢ 600oti: Ha o

NpoOMpPKM TMOMEMIAIOT KYCOYKM KapOuja KallbliMsl, 3aKpbhIBAIOT MPOOKON C



ra3o0TBOJHOM  TpYOKOM, CHA0XKeHHOMU CTEKJISIHHBIM  HaKOHEYHHUKOM.
OOpazyromuiics alleTHUJIeH BbIIEISIETCS Yepe3 ra300TBOIHYIO TPYOKY.

l'openue ayemunena: TlomKuraroT aneTusieH y OTBOJAHOW TPYOKH MpuoOOpa.
OOpaiaroT BHUMaHUe Ha TO, YTO YE€M MEHbIIIE OTBEPCTUE TPYOKH, TEM a3 TOPUT
MEHEE KONTALIUM IIJIaMEHEM.

Peakius aneTuieHa ¢ nepMaHraHaTOM KaJusl:

B npoOupky HamuBaioT 1 M BOJHOTO pacTBOpa IE€pMaHTaHaTa Kamwus,
N00aBIIAIOT Takoil ke 00beM pacTBopa KapOoOHaTa HATpHUs M MNPOMYCKAIOT TOK
anierusieHa. [locteneHHo ¢uoseToBass OKpacka pacTBOpa HCYE3aeT, MOSBISAETCS
XJIONMbEBUAHBIN ocafok okcuaa Mmapranua (IV) Oyporo usera. U3 aneruiena
oOpa3yeTcsi CMeCh BEIIECTB (IJIMKOJIEBBIA albJETU], LIABENeBas KUCIOTa U Ap.),
YaCTUYHO MPOUCXOAUT MOJHOE OKHUCIIEHUE 10 okcuaa yraepoaa (1V). B kucnoit u
HEUTpaJIbHOM cpenax oOpa3yeTcs riaBHbIM 00pazoM CO2 u MypaBbMHAs KUCIIOTA.

Peaxyus ayemunena c o6pomom: B nmpoOupky nomemiarot 1 mi OpoMHOMN BOJIBI

U TIPOITYCKAlOT TOK aretwieHa. [IpoucxoauT obOeciiBeunBaHUE BOAHOTO PacTBOpa

Oopoma.
Bompocs! a1 caMonoiroToBKu:
1. Peakiuu, XxapakTepHbIe 715 ATKUHOB,
2. Bo3MoskHBIE IPOAYKTHI OKUCIICHUS aJTKHHOB;
3. HNmeHHbIe peakiiny aJTKUHOB.

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

bpomuposanue apomamuueckux yene600opooog: ONbIT caeAyeT NPOBOJNUTH B
BBITSDKHOM 1IKady.B cyxyto mpoOupky nomemaroT 1 My Toayona, 106asistor 1 mi
pactBopa OpoMa u BCTpsaxuBatoT. CMech AENAT Ha JIB€ YacTH, OTIMBAs MOJOBUHY
ee oO0beMa B YHCTYHO CyXyH mOpoOupky. OJHy 4YacTh C pacTBOpOM Opoma
OCTaBISIIOT CTOSITh B IITaTHBE, APYTYI0 - HArpeBalOT 0 KHUICHHS, TOCIE Yero
TaK)K€ CTaBST B IITATHB.

[IpuzHakamu peakuuu OpPOMUPOBAHUS SBJISAETCS HCYE3HOBEHUE OKPACKHU

Opoma 1 BbIIETICHHE JBIMSILErocs Ha BO3AyXe OpOMUCTOrO BOAOPOA.



Brusnue ceema na xo0 bpomuposanus apomamudecKux yeneeo0opooos. B
KKy MPOOUPKY MOMENIAIOT OJUHAKOBBIM 00BEM OJIHOTO W3 YTJIEBOAOPOJIOB.
BricoTa cronba >KHAKOCTH JOJKHA COCTaBIATH 7-8 cM. 3aTeM Ha KaXIyIo
NpoOUpPKY HAAEBAIOT KyCOK HEMPO3payHONl pe3MHOBOW TPYOKH WM KOJBIO W3
MOJIOCKH YepHOM Oymaru (3aKperyieHHOW MSTKOMW MPOBOJIOKOW) TaK, YTOOBI 4acTh
cToj0a XKUAKOCTH (He MeHee 3-4 cM) ObLTa 3aKphITa OT MPSMOTO CBETA.

B kaxnyro mnpoOupky mnpwimBatoT no 5-10 kamenb pacTBopa Opoma,
BCTPSAXUBAIOT UX M OCTaBIAIOT JIMOO HAa PAcCESHHOM JHEBHOM CBETE, JIMOO IMpHU
OCBEIIICHUM AJIEKTPUYECKON JaMIIOUYKOW Ha PACCTOSIHUMM 2-3 CM; OCBEIIEHHOCTH
BCEX MPOOUPOK J0JKHA OBITH MPUMEPHO OAMHaKOBOMU. [1o yacam oTmeuaroT Bpems
Hayaisa omnbiTa. Yepes 1-10 MuH (B 3aBUCUMOCTH OT TOJIIHMHBI CTEHOK IPOOUPOK U
MHTEHCUBHOCTU OCBEILEHUS) BUIMMAas 4acTh pacTBOpa 00ECLBEUMBAETCS CHAayaja
B OJIHOW W3 MPOOHPOK, 3aT€M - B IpYroil. 3amnucaB BpeMmsi, IOTpeOOBaBIIEECs s
oOeclBEUMBaHUS JKUJKOCTH B KAXKIOM MpoOMpKe, cpa3y KE€ OTKPBIBAIOT
3aTEMHEHHYI0 4YacTh CJIOSI JTaHHOM >KUJIKOCTH M OTMEYArOT, MCYE3Ja JIM OKpacka
OpoMa U B 3TOM YacTH.

Y otBepctus TpoOMPOK, B KOTOPBHIX HaOMIOJaeTcs OOeCIBEUMBAHUE,
BBIICIISIETCS ABIMAILMN Ha BO3AyX€ Ia3, MHOTAA B KUAKOCTH 3aMETHBI ITy3bIPbKU.
HcnpIThiBalOT Ha OyMa)kKax, KakoW 3amax MMEIT MpPOAYKThl pPEaKUuud B
00EeCIIBETUBIIMXCS PACTBOPAX Cpa3y MoOcie UcrapeHus 0oJiee JeTyUnXx BEIIEeCTB.

B onHol M3 MpoOUPOK >KUIKOCTH OCTAETCS OKPAIIEHHOHM OpOMOM OYeHb
JUTUTEIIBHOE BPEMSL.

Oxucnsaemocms apomamudeckux y2neeo0opooos. B mpobupky nomemaroT 1
MJI pacTBOpa MepMaHraHaTta Kajiusg U 1 mu pa3d. cepHOM KHUCIOTHI U JT0OABIISIIOT
Heckosbko Kamenb (0,5 wmu1) Ttomyona. CuiibHO BCTPSAXMBAIOT B TEUYEHUE
HECKOJIbKUX MUHYT.

Bormpocs! 11t caMOnoArOTOBKH::
1. Peakuu, XapakTepHsle JIJIs1 apEHOB;
2. OxkwucliieHre apeHoB. Y CIIOBUS U IPOYKThI pEaAKIINH;

3. Bnusuue ApOMAaTUYICCKOTO KOJIbIIda HA XUMHUYCCKUC CBOMCTBA ApPCHOB.



JlaGopaTopHnas padora 6 (4 yac.). XuMu4YeCcKre CBOMCTBA CIIUPTOB.

Pacmeopumocms cnupmos 6 6ode: PeakTuBbl W 000pYyIOBaHUE: CIHUPTHI
(3TWIOBBIM, MPONWJIOBBINM, OYTWIOBBIA, aMWJIOBBIA WM  HW30aMUJIOBBIN);
dbapdopoBbIe YaITKH, Ty9UHKH, TPOOUPKH.

B ueTsipe mpoOupKy HAMUBAIOT MO 2 MJI BOABI U B KaXAyt0 100aBmstoT mo 0,5
MJ 3TWJIOBOTO, MPOIMUIOBOr0, OYyTHJIOBOIO, aMUJIOBOTO (WJIM H30aMHIIOBOTO)
CIOUPTOB COOTBETCTBEHHO. [IpoOupku Xxopomio BCTpsixuBaroT. OTMEHaroT, YTO
ATWJIOBBIA W MPOMMIIOBBIM CIUPTHI MIPEKPACHO PACTBOPSIOTCS B BOJE, OYTUIIOBBIN
CIUPT PacTBOPSAETCS IJIOXO0, & MPU PACTBOPEHUU aMUJIOBOTO CIUpTa 0Opaszyercs
AMYJIbCHUA, KOTOpas ObICTpOo pacciauBaercs. [Ipu 3Tom aMuioBbIid (M30aMHIIOBBIN)
CIUPT, TMOJJOOHO Macily, BCIUIBIBAET Ha MOBEPXHOCTHh BOJBL. OTCIOZ]a U BO3HUKIIO
Ha3BaHUE  «CHUBYIIHOE  Macjo», IOJ  KOTOPhIM  TOHHMAKT  CMECh
BBICOKOMOJIEKYJISIPHBIX OJHOATOMHBIX CIIUPTOB, B TOM YHCIE M HW30aMHIIOBOTO.
Bricime cnupThl MOTYT OOpa30BBIBATHCS MPU CHUPTOBOM OpPOXKEHHH, MOITOMY
npy pa30aBlIE€HUU BOJOHM IUIOXO OYHMIIEHHOIO OT CHUBYUIHOTO Maciia 3THUJIOBOTO
CIIUPTa MIPOUCXOJUT TOMYTHEHHUE PACTBOPA.

l'openue cnupmos. B Tpu dapdopoBbie HalIKM HaIUBAIOT MO | M
ATUJIOBOTO, OYTUIOBOTO MU aMUJIOBOTO CUPTOB. CHUPTHI MOMKUTAIOT JTyYUHOU U
HAOJIOMAIOT XapakTep TOopeHus. BBICOKOMONEKYJSpHbIE CHOUPTHI TOpST Oojee
KOITSIIIUM U SIPKUM TIAMEHEM.

ObuapysiceHue 800bl 6 cnupme u obesgodcusanue cnupma: B dapdopoBoit
Yallke WM TUIJE€ HarpeBaloT Ha MmiameHu ropenku 1,5-2 r CuS04.5H20,
nepeMeninBasl cojib MEAHOW MPOBOJIOYKOM, 10 MOJHOIO MCUYE3HOBEHHS Toiy0oi
OKpacKM COJIM U TMPEKpalleHus BbIICICHUSI TMapoB BOAbL. [[alOT OCTBITh
NOJIyYeHHOMY Oe€lloMy TOpOIIKY, MEPECHIMAlOT €ro B CyXyl MpoOOHpKY U
N00aBISIOT 2—3 Mil 3THIIOBOTO cnupTa. [Ipu BeTpsixuBaHuuM U ci1aboM HarpeBaHUU
COJIEPKMMOTO TIPOOUPKH OEITBIN MOPOIIOK OBICTPO OKPANTUBACTCS B TOJIyOOM IIBET.

Komnnexcoobpazosanue mnocoamommueix cnupmog: Ilomectute B mpoOUpPKYy

3 xamm pactBopa cyib(ara meau, 3 KamiM pacTBopa HIENOYd M B30OJITaiiTe.



[TosiBiisieTcst romy0OOM CTYIEHUCTBIM ocanok ruapokcuaa meaa (I1), kotopeiit npu
HarpeBaHUM JI0 KUTICHUSI pa3jiaraercs, BelIeNsis YepHbli ocanok okcuaa meau (II).
[ToBTOopuTe oOmbBIT, HO Tepen kumsiueHueMm ruapokcuna meau (I1) moGaBeTe B
npoOupky 2-3 karuu riunepuHa. [lpu B30aNThIBaHMK OCAJIOK PacTBOPSETCS U
MOSIBIISIETCSI TEMHO-CUHEE OKpalllMBaHUE 00Pa30BaBIIETOCs IrUliepaTa MEIH.

[Ipy kunssYeHUW ravLIEepaT MEAU HE PaA3IaracTcs U OKpacKa HE M3MEHSETCS.
[ TMKONATE YCTOMYMBBI B WIEJIOYHOM CpEAE, HO pa3jlaraloTcsi Ha MCXOJIHbIC
COEIMHEHUS (COJIM MEU U TJIUKOJIM) B KUCIIOHN Cpefie.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

1. Peakiuu, xapakTepHble JjIsl CIIUPTOB,;
2. Bo3MoxkHbIE TPOYKTHl OKUCIICHHS CITUPTOB,;
3. B3anmoeiicTBre CIMPTOB ¢ METaNIaMH / THIPOKCHIAMHU METaJIJIOB.

JlabGopaTopHnasi padora 7 (4 yac.). XuMHUECKHE CBOMCTBA aJibJIETUIOB.

Obpazosanue ayemanvoecuoa npu okucienuu cnupma. B mpoOupky c
OTBOJHOM TpyOkoi BchimaroT 0,5 T OMxpomara Kajus, a 3aTeM NPWIMBAIOT 2 MII
pa30aBIEHHON CEpHOW KHUCIOTHI W 2 MJ CIHUPTAa U CMECh BCTPSXHBAIOT.
HaGmronaetcs pazorpeBaHre U U3MEHEHHE OKPACKH CMECH.

3akpervisioT MPOOUPKY HAKIOHHO B JIAKE INTaTUBA W MPUCOEAUHSIOT
OTBOJIHYIO TPYOKY, KOHEIl KOTOPOM MOTPYXaroT MOYTH J0 JHA BTOPOU MPOOUPKHU
MIPUEMHUKA, COJEpKallerd 2 M XOJOJHOW Bonbl. [IpueMHMK mnoOMemaroT B
CTAaKaHYMK C XOJIOAHOU BOJI0M. OCTOPOKHO HArpEeBaIOT CMECH IJIAMEHEM TOPEJIKH,
peryiupys paBHOMEpHOE KUTIeHne cMecH, u3beras nepedpoca. B Teuenne 2-3 Mun
00bEM IKUJIKOCTH B TIPUEMHHMKE YBEIMYMBACTCS IOYTH BJBOE, IIOCJIE YEro
MPEKpaIIaroT HarpeBaHue U pazouparoT mpudop.

OTroH B mNOpUEMHUKE HMEET PpE3KUM 3amax aneraiapiaeruja. PactBop
MCMOJIB3YIOT JJIs1 TOCEAYIOIIUX OMBITOB.

Boccmanoenenue anvoecuoamu coeounenuti ogyxsanenmuot meou: K 1 mn

HCCIIeyeMOoTo aipaeruaa 100asisoT 0,5 M paz0aBiIeHHOTO pacTBOpa IIEI0UU U



3aTeM IO KaIuIsiM PacTBOp cyibdara meau 10 obpazoBaHus ocaaka. [lomydeHHyro
CMECh HarpeBaroT /10 Hayaia KUICHUS, TIPU TOM 0CaJI0K U3MEHSET CBOIO OKPAaCKY.

Boccmanosnenue anvoecudoamu coeounenuti cepedopa: PacTtBop anbpieruaa
HajauBaroT (Mo 1 Mi1) B 1BE MPOOUPKHU M JOOABJISAIOT B KOKAYIO MPOOUPKY 1Mo 1 M
CBEKEIMPUTOTOBICHHOT0 aMMHAYHOTO pacTBopa OKWUCH cepebpa. B omny wu3
mpoOUpPOK MOOABISIIOT eme 2-3 Kamum pa30aBiICHHOTO pPacTBOpA  IMEJIOYH.
BerpsixHyB IpoOHpKH, CTaBAT UX B IITATHB.

OTMeualoT, B Kakol NpoOUpKe H3MEHEHHE HaOmrojaercs panbine. Eciam
cepeOpo HE BBIJEISETCS, TO HArPEBAIOT MPOOUPKHU € KUIAKOCTHIO HECKOIBKO MUHYT
Ha BojsHOM Oane 10 50-60°C.

YToOBI MOMYYUTH OCANOK cepedpa B BHUAC 3EpPKATBLHOTO CJIOS Ha CTEHKaX
MpOOUPKH, Tepes] MPOBEACHUEM OIbITa CIEAYET TIHIATEIHO BBIMBITH MPOOUPKY
TOPSTYUM PACTBOPOM IIEJIOYH U 3aTEM OIOJIOCHYTh JTUCTHITMPOBAHHON BOOM.

Bomnpocs! 11t caMOnoAroTOBKHU:

1. Peaxiuu, XxapakTepHbie JIJIsl albIETHUIOB,;
2. [TpumeHeHre aabaeTHI0B B IPOMBIIIUICHHOCTH;
3. MexaHu3M peakiiu «CepeOpsSIHOTO 3epKaliay.

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

B komby momemaror 50 M HEHM3BECTHOTO BEIIECTBA, BBIAAHHOIO
npenojaBaresieM U KUISTUJIbHBIA Kamelliek. BCTaBisioT TepMoMeTp, MOMEIIaoT
KOHUYECKYI0 KOJIOy-TIPUEeMHHMK TIOJ aJlOHX. BKIIIOYAaOT IUIMTKY, OTMEYaloT
TeMIiepaTtypy KumeHus (B KoJOy-mpueMHHUK TmocTymaer 1 karist). Ilmutky
BBIKJIFOYAIOT, KOTJa B TepBoi koibe octaercs 10 mi BemectBa. OTmedaror
TEMIEPAaTypy KOHIIA IEPErOHKU. Y MEPErHaHHOTO BEIIECTBA U3YYalOT IMOKA3aTelNb
MPEJIOMIICHUS ¢ TTOMOIIbIO pedpakToMerpa. OnpeaesitoT NeperHaHHOe BEIeCTRO,
OCHOBBIBAsCh Ha TEMIEpaTypbl KWUIEHUS W TIOKa3aTenas IPEIOMIICHUS
HEU3BECTHOTO BELIECTBA

Bomnpocs! ai1s caMmonoiIroToBKu:

1. CyniHocTh METOJ]a IEPETOHKU BELLIECTB;



2. MeTtoab! BbIIEICHUS BENIECTB U3 CMECEH;

3. MGTOI[LI YCTAHOBJICHUA HCIIPCACIILHBIX BCIICCTB.

JlaGoparopHasi pabora 9 (4 uac.). [lepekpucrannuzanus.

bepercs 1,5 rpamma Gen3oitHoi kucIoThl (¢ TouHOCThIO A0 0,1 rpamma).
beH30liHyI0 KHCIOTYy MOMEMIAIOT B KOHMYECKYI0 K00y Ha 250 MWIITWIUTPOB U
npunuBaoT 100 mu nuctuupoBaHHOM Boabl. HarpeparoT konly ¢ oOpaTHBIM
XOJIOAWJIBHUKOM M KUISITAT 2 MUHYTHI.

["opstunit pacTBOp QUIBTPYIOT Yepe3 BOPOHKY Uil TOPSYETrOo (PUIBTPOBAHMS,
4yTOOBl YJAIUTh HepacTBOpuUMbIe mpumecH. [Ipumecu ocratorcs Ha dunptpe. Mx
npoMbIBatOT 10 mut kunsmen Bojbl. @UiIbTpaT OTOMPAIOT B cTakaH Ha 150 mu u
OCTaBJISIIOT KPHUCTAJUIM30BATHCS, TOrPYKasi €ro B XOJIOJHYK BoAy (IIpH 3TOM
OYMIIAEMOE BEIIECTBO BHIMAIACT B BUJAC MEJIKHX KpHUCTALIOB). [lomywyaemsrii
0CaJIOK OT(QUIBTPOBBIBAIOT ¢ oTcTauBaHueM uepe3 puibTp IlloTTa M OoTXXKHMMarOT
KPUCTAJUIBl TUIOCKOW CTEKJITHHOW TPOOKOW. 3areMm, MpeKpaTUB OTCTaWBaHUE,
YBIIQXKHAIOT 0CA/I0K HECKOJIBKUMH KaruIsiMHA BOJbl. CHOBA OTCTAMBAIOT, IEPEHOCAT
Ha I[PEIBApUTENIbHO B3BEIICHHBIM KPYXOK (UIbTPOBAJIbHOM Oymaru u
BBICYIIMBAIOT. BhICylIeHHBIN 00pa3er B3BEIIMBAIOT M ONPEAENSIOT BBIXOJ
BEILIECTBA MTOCJIE KPUCTAJUTU3ALINH.

Bormpocs! 11 caMOIoArOTOBKHU:
1. CyurHocTh MeTOa TEPEKPUCTAIITU3ALINH;
2. BemecTBa, Bble/II€MbIE METOI0M MEPEKPUCTAIITN3ALINY,

3. OrpaHuveHus IPUMEHEHHS METO/Ia IEPEKPUCTAILTU3AIIHH.

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

Pacmeopumocms 6 600e kapbonogvix kuciom u ux coseti: HeCcKoJlbKO Kamneib
nunu kpuctamukoB (0,05-0,1 1) kaxmol U3 UCCIeAyEeMbIX KUCIOT B30aNThIBAIOT C

1-2 mn Boapl B mpoOUpKE; €CIM KUCIOTa HE pacTBOPSETCS MPU OOBIYHOU



TEMIIEpAType, CMECh HarpeBaroT. s Bcex MmapajienbHbIX Mpo0 ciexyer Oparthb
IIPUMEPHO OJIMHAKOBBIE KOJINYECTBA KUCIIOTHI U BOJBI.

OxJIaquB HarpeTbleé CMECH, OTMEYAIOT, BBLACIIIOTCS JIM CHOBAa KPHUCTAJUIbI
KHCJIOTBI, PACTBOPUBILEHCS JIMIIb IIPU HArPEBAaHUU.

[Tpobs1, copepxaiiye OCaZOK MaJIOpPACTBOPHUMON KHCIOTHI, B30aJITHIBAIOT,
3aTeM YacTh CyCIEH3UH OTIMBAIOT B APyTHe MPOOUPKH U JOOABISAIOT 1O 2-3 KaIuiu
pa30aBiIEHHOIO pacTBOpa IIEJOYM; IPU BCTPSIXUBAHWU KPUCTAJUIBI KUCIOTHI
PACTBOPSFOTCHL.

Bvimecnenue xucnom u3z ux coneu Opyeumu kuciomamu. B oTaenbHbIe
OpoOMPKH TOMELIAIOT HEOOJBIIME KOJMYECTBA KaXJAOW M3 CoJied YKCYCHOH,
YTOJbHOM, SHTApHOW KHUCIOT W JOOABISIIOT IO HECKOJBKO Kamelb pacTBOpa
UCCIIEyEeMON OpPraHMYECKON KUCIOTHI, a TakKe, JJIs CpaBHEHMsI, pa30aBICHHON
CEpPHOM KUCIIOTHI.

BoITecHEeHrE YyrobHOW KUCIOTHI OOHAPYKUBAETCS 10 BBIIECIECHUIO JBYOKUCH
yIJIepoJia, YKCyCHOW KHUCIOTHI - 10 3alaxy NpH KUISTYEHUU CMECH, a STHTApHOU
KHCJIOTBI - 10 00pa30BaHUIO0 MYTH UJIM OCajiKa (Cpa3y WM NPHU CTOSHUH B TEYECHUE
5-10 mun).

Kucnommuvie ceoticmsea xapbonogvix kucrom.: B Tpu IpoOUPKU MPUIUBAIOT 11O
0,5 M3 BOAHBIX pPAacTBOPOB KapOOHOBBIX KHCJIOT: MYpPaBbHUHOW, YKCYCHOM,
11aBesieBoil. B nepByro npoOupKy A00aBISIOT KAIII0 METUIIOBOIO OPaHXKEBOTO, BO
BTOPYIO — KaILTIO JJAKMYCa, B TPETHIO — KaIuIto (heHoI(pTanenHa.

B mpoOupky moMemarT HECKOJBKO KPUCTALIIOB OCH30MHOM KHCIOTHI U
npubaBistor 0,5 mi pactBopa ruapokcuaa Hatpus. Copepkumoe NpoOUpKU
BCTPSIXMBAIOT JI0 PAaCTBOpPEHUs KpucTaiioB. K nmoimyueHHOMY pacTBOpY 100ABIISIIOT
N0 KaIUIsIM pacTBOP COJITHOM KHUCIIOTHI JIO BBIITAJEHUS OCA/IKa.

Borpocs! i1t caMOnoArOTOBKH::

1. N3MeHeHHe OKpacKd pas3MyHbIX HWHJIUKATOPOB B IIeJoYax U
KHUCJIOTAX;
2. PactBopuMoCTh KapOOHOBBIX KHCIOT. BnusHue pagukana Ha

pPacTBOPUMOCTb;



3. B3aumoneiicTBue OCH30HHONW KHUCIOTBI C THUIPOKCHJIOM HATpUs B

IMPpUCYyTCTBHUH COJITHOM KMCJOTHI. Ha6JIIOI[aeMI>I€ SABJICHUA, YPABHCHUC PCAKIIUU.

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

Amghomepnsie ceovicmsa enuyuna: B npodbupky momentarot 0,5 M1 pacTBOpa
TJIMIAHA ¥ J00aBIISIOT 1 KaruIo METHIIOBOTO KpacHOTo. B mpoOupky n100aBisroT 2
KaIuid pacTBopa (hopmanibaeruia.

Peaxyus amunoxuciom c xnopuoom sxcenesa (I111): K 1 mn pactBopa riauiuna
n00aBIISIOT 2 Karuid pacTBopa xyopuaa xkemnesa (I11).

Peaxyus amunoxkuciom c¢ conamu meou:. B mpoOupky HamuBaioT 1 M
pacTBopa TJIMIIMHA M BHOCST MO KPHUCTAJUIUKY MEIHOTO Kylmopoca W aierara
HaTpUS.

Bomnpocs! miist caMOnoAroTOBKHU:

1. AMdoTrepHOCTD OpTraHNYECKUX COCIMHEHU . [Ipynumnne
aM(pOTEPHOCTH aMUHOKHUCIIOT;

2. OkpalmMBaHue METUJIEHOBOIO KPACHOTO B MPUCYTCTBUU TJIMIMHA.
[TpuunHbI HA0JIIO1AEMOTO OKpAITUBAHNS;

3. B3aumMozeiicTBue aMMHOKHUCIOT ¢ (opManbaeruioM. [lpuHuunel u

ypaBHEHHE PEAKIIUH.

JlaGopaTopnasi padora 12 (4 uac.). Omnpenenenue OETKOB B pPacTBOPE.
buyperosas peakuus. Kcantonporennosas peakuus. Peakuus @oonsi.

buypemosasa peaxyus: B menounoit cpene Oenku, a TakkKe MPOTYKThI MX
TUAPOJIN3a — MENTUIBI Jal0T (PUOJETOBOE MM KPacHO-(PHOJIETOBOE OKpPAIIMBAHUE
C colsiMH Menu. Peakiusi mpoucxoauT Onarogapsi HATUYMIO MENTUAHBIX CBSI3eH B
Oenkax. MHTEHCHBHOCTh OKPACKU 3aBUCUT OT JIJIMHBI MTOJIUIIEITHIA.

B npoOupky HanuBaroT 5 Karnens pacTBopa su4HOTo Oenka, 3areM 10 kamenb
10 %-ro pactBopa mienouu. JlobGasmsror 1-2 kamim pactBopa cyibpara Meau,

CMCECh NIEPCMCIINBAIOT. [losiBnsieTcst KpaCHO-(bI/IOJ'ICTOBOC OKpalllnBaHUC.



Kcanmonpomeunoeas peaxyus: Peakuuss xapakTepHa IS HEKOTOPBIX
apOMaTUYECKUX aMUHOKUCIOT ((peHm1anaHuHa, TUPO3UHA, TPUNITOPaHa), a TaKxKe
JUIsl TIENITUJ0B, UX coaepkamux. [Ipu neicTBUM a30THOM KHUCIOTHI 00pasyercs
HUTPOCOEINHEHUE JKENTOTO 1BeTa. [[anee HUTpONpOnu3BOAHBIE MOTYT PEArupOBaTh
CO IIEJOYbI0 C OOpa3oBaHHEM HATPUEBOM COJIM, MMEIOIEH >KEITO-OpaHKeBOe
OKkpamBaHue. B mpoOupky HanuMBaroT 5 Kamenab pacTBopa SUYHOTO Oenka u
OCTOPOXHO 1no crenke npubaBisitor 3—4 Karjii KOHIIECHTPUPOBAHHOM a30THOM
KUCIOThI. (CMechb OCTOPOKHO HarpeBarOT. BeImamaer ocagok, KOTOPIH
OKpammBaeTcs B kenThlid 11BeT. [locne oxmaxnaenus B npooupky OCTOPOXHO
no creHke npuiuBatoT 10 xamenb 30 %-ro pactBopa NaOH, xenras okpacka
NEPEXOAUT B OPAHKEBYIO.

Peaxyus na cepycooepocawue amunoxuciomet (peaxyus @ons): B ocraTkax
cepycojiepxKaliiuX aMHHOKHCIOT IIMCTEMHA W LUCTUHA Cepa MpU LIEIOYHOM
TUAPOSIM3E OTIIemsieTcsi, obpasyst cyibpuansl. Cynbhuabl, B3aUMOACHCTBYS C
aleTaToM CBHUHIIA, 0Opa3ylOT OCaJOK Cyib(huaa CBHUHIIA YEPHOTO WU Oypo-
YepHOro 1Beta. B mpoOupke cMelmuMBaIOT 5 Kamejb pacTBopa SIMYHOro Oenka, S5
kanenab 30 % pacTBopa IIENOYM M 2 KaIlld pacTBoOpa aierara cBuHLA. CMech
OCTOPOKHO HarpeBaloT Ha CIIMPTOBKE IO KUIMEHHS U KUMATAT. Yepe3 HEeKoTopoe
BpeMs MOSBIIsIETCA OypOBaTO-U€PHOE UM YEPHOE OKpPAILIMBAHHE.

BOHpOCBI JJIA CaMOITIOATOTOBKH .

1. MexaHu3M OMypeTOBOr0 METOa onpeiesieHus 0eyika B pacTBOPE;
2. OrpaHuyeHus KCAaHTOMPOTEMHOBOM pEeaKIINH;
3. XHUMHUYECKasi aKTUBHOCTD OCITKOB.

JlaGopaTtopnasi paGora 13 (4 wuac.). OOpatumas u HeoOpaTtumas
JieHaTypaius O0eIKOB.

Ocaoicoenue 6enxkoé cyrbgamom ammonus. B poOUpKy oTMepsaioT 2-3 cm®
pacTBOpa SIMYHOTO Oenka, AOOABISIOT PaBHBIM O0BEM HACBIIIEHHOTO PacTBOpa
cynbpaTta aMMOHHMSI M CMECh IMEPEMENIMBAIOT. BhIMmamaeT ocagok TIIOOYIHHOB,

abOyMUHBI OCTAIOTCs B pacTBope. Ocamok GuiIbTpyoT Ha OyMa)KHOM (DUITBTPE.



K ¢unbrpaty n006aBistoT NMOpPOUIOK Cyiab(ara aMMOHHSA A0 MOJIyYEHHs
HACBILIEHHOI'O pacTBopa (MOceIHss MopLUs He pacTBopsieTcs). Brimanaer ocanok
aIbOyMHHOB, KOTOPBIN Takke (PUIbTPYETCs.

OUIBTP € 0CAIKOM aTLOYMUHOB MPOMBIBAIOT 5 ¢M> BOJIBI, COOMpas (PUILTPAT
B YHUCTYI0 NpoOupky. C QuiabTpaTtoM NpOAEIbIBAIOT OHYPETOBYIO PEAKIUIO.
OmnpenensioT MOJTHOTY BbIAENIECHUS OJIKOB U3 pacTBOPA.

Ocaoxcoenue 6enkog cnupmom: OpPraHUYECKHE PACTBOPUTEIN BBI3BIBAIOT
OocaxkJieHue  OENKOB  BCJIEACTBUE  pa3pylIeHHs  TUAPATHOM  OOOJIOYKH
MaKpoMoJieKyJl. B mnpobupky HamuBaror 1 cM® pacTBOopa sMYHOro Oejika ¢
noGapaeHreM xjopuaa Hatpus. 1o kamam npumBaroT 4-6 cM® ciupra U CHILHO
B30aNThIBaIOT. Yepes 5—8 MUH. BbITaAaeT 0cagoK OEIKOB.

Ocadxxcoenue 0enkos MuHepanrbHuiMu — Kuciomamu. Peakuuss HaXOOUT
IpUMEHEHUE Il OBICTPOro OINpeAeseHHs] OelKka B OMOJOTUYECKHX >KHUJIKOCTSX,
Hampumep, ™Moye. B Tpum nmpoOupku HamuBaroT 1o 15-20 kamenb
KOHIIEHTPUPOBAHHBIX KHUCIIOT: B NEPBYI0 — CEPHOM; BO BTOPYIO — a30THOH U B
TpeThio — constHoM. [Ipobupku HakmoHsoT noa yrioMm 45° u OCTOPOXHO (u3
NUIETKU) BHOCAT MO CTEHKE pacTBop Oenka. [IpoOupky nmepkar oTBEepcTHEM OT
cebs. Ha rpanune Oenka M KHUCIOTHI MOsBisieTcss Oenoe Komabuo. IIpoOupku
OCTOPOKHO BCTpsXuUBatoT. OcaJku pacTBOPSIOTCS B CEPHOM M COJITHOM KUCIIOTAaX,
HO HE PacTBOPSIIOTCS B a30THOM KHCIIOTE.

Ocaorcoenue 6enxkos consamu msdicenvix Mmemannos: benkn ocaxnarorcs
COJISIMM MEJM, CBHUHIIA, PTYTH, LIMHKA, cepedpa W APYTruX TKEIbIX METaJIOB.
CBOMCTBO O€JIKOB CBSI3bIBATh HOHBI TSXKEJBIX METANIOB UCIOIb3YETCS B METUIIIHE
Ipy OKa3aHWW TEPBOM MOMOIIM MOCTPAIABIIMM OT OTPABJICHUSA COJISIMH MEIH,
CBUHIIA, PTYTH. B Tpu mpoHymMepoBaHHbIE POOMPKHU HanUBaroT 1o 5-10 kamenb
pactBopa Oenka.

B nepByto mpoOupKy MmO KarjisiM NpuOaBIIslOT PacTBOp alerara CBUHIIA.
OOpazyercss ocafok. J[oOaBisitoT eme HECKONBKO Kareldb, OCaIoK JOJIKEH

PaCTBOPUTHCA B U30BITKE pacTBOpa COJIN.



Bo BTOpyro mpoOupKy Mo KaruisiM HpUIMBAIOT PacTBOp HHUTpara cepedpa.
OO0pazoBaBILIMiiCS 0CaZ0K B U30BITKE COJIM HE PACTBOPSIETCS.

B tperhio mpoOupky mpuOaBisIOT pacTBOp Cyib(hara MEAu A0 TMOSBICHUS
ocajka. YOeauTech, 4TO 0CaJOK pacTBOPSAETCS B U30BITKE COJIH.

Bomnpocs! 11t caMOnoAroToOBKU:

1. [TpuunHe! [eHATYpauu OENKOB;
2. Mexanusm nenatypanuu. O6parumasi 1 HeoOpaTumasi 1eHaTyparus;
3. CnocoObl yMEHBIIEHHS TEMIIEPATYPbI JeHATypaluu OelKa.

JlaGopaTopHnas padora 14 (4 gac.). )Kupsl. OMBUICHHE KHUPOB.

Omblnenue ocupos wenouvlo 6 600HOM pacmeope. B HeboblIyIO
dapdopoByro uamky noMem@arT 3 T Kupa M 6-7 MJI KOHI. p-pa ULIEJIOYH.
HarpeBator cmech Ha ceTke wiM Ha necoyHoil Oane 20-30 muH 10 ciaboro
KHUIIEHMS], YacTO MepEMEIINBAs NaT0YKON BO M30€KAHUE TOJYKOB MPU KUIISTYEHUU.
BpeMsa oT BpeMeéHM B CMECh MOIIMBAIOT JUCTUUIMPOBAHHYIO BOAY B3aMEH
BBIKHUITAIOIIEH, COXpaHsisl IepBOHAYAIbHBIA 001N 00bEM CMECH.

Uepe3z 15-20 MHH TOpOBEPSIIOT TMOJHOTY OMBUICHHS, JIS YErO OTJIUBAIOT
HECKOJIbKO Karejdb CMECH B MPOOUPKY, AOOABISAIOT 5-6 M1 AUCTHILIUPOBAHHOU
BOJBI (JIydllle ropsiueil) U HarpeBalOT pacTBOP IMpPHU BCTPAXMBAHMM HA BOJSHOMN
OaHe wiaM miuameHeM ropenku. Ecnu mpoOa pacTBopsieTcss B BOJE Haleno, He
BBIICJISISI Karelb KUpPa, OMBUICHHME MOXHO CUMTATh 3aKOHUYEHHBIM; B MPOTUBHOM
cllydae MpOAOJDKAKOT HAarpeBaThb CMECh JKHMpa M IIEJIOYM €IIe HECKOJBKO MHHYT,
IIOCJIE YETO CHOBA MPOBEPSIOT IMOJTHOTY OMBIICHHUS.

Korma monHoe oOMBbUIEHHME JOCTUTHYTO, B YalllKy JOOaBISIOT MpHU
nepeMemBanun nanoykod 10-15 M ropsuyero HaCBIIEHHOTO pacTBoOpa
MOBAapPEHHOW COJIM, TOCJIE€ Yero JaloT CMECH OTCTOSATbCA W OCThITh. Ha
MOBEPXHOCTU BOJHOIO PacTBOpPa BCIUIBIBAET CIIOM MbLIa, 3aTBEPACBAIOIINNA MpU
OXJIaXKICHUH.

OmblieHue JHcupos wienouvlo 8 800HOCNUPMOBOM pacmeope. B 1mmpokyro

mpoOUpPKY TMOMEMIAIOT 3 T Kupa, 3 MJI COUpPTa W 3 MJI KOHI[. P-pa IIIEJIOYH,



MEPEMEIINBAIOT CMECh BCTPSIXMBAHWEM WJIM MPU MOMOIIM MAJOYKA U HATPEBAIOT
npoOUpKy Ha BOASHOM OaHe 10 Hayana kuneHus. Cmech OBICTPO CTAaHOBUTCS
OJHOPOJIHOW, K 4epe3 3-5 MUH. OMBUICHHUE y>KE MTOJTHOCTHIO 3aKAHYMBAECTCA.

K mosy4deHHOM IycTOM KMIKOCTU JOOABISIOT MIPU MEPEMEIIMBAHUN TOPSYUI
HACBIIEHHBIM P-p MOBapeHHOM coyr. JKUIKOCTh MYTHEET M BBIAEIAETCS CIOU
MBbLUIA, BCIUIBIBAIOIIMI HAa MOBEPXHOCTh. PaCTBOpPOM COMM 3aMONHSIOT MOYTH BCHO
npoOUpPKYy, YTOOBI BBICOJICHHBIN CIIOM MbUIa MOAHSUICA A0 ee oTBepcTus. Jlator
CMECH OTCTOSIThCS B TEUYEHUM HECKOJbKMX MHUHYT Ha BOJSHON OaHe, 3arem
HOTPYXaroT IPOOUPKY MOYTH 10 KpaeB B CTaKaH C XOJIOAHOM BoAoH Ha 5-10 muH.,
IIPU 3TOM CJIOM MbUIA 3aTBEPIEBACT.

Tuoponuz mwina: Oxono 0,5 T TONMYYEHHOTO BBICAJIMBAHMEM MbLIA
pacTBOPSIIOT NPHU HArpeBaHuM B 4-5 MJI JUCTWIUIMPOBAHHOW BOJIBI M IOBTOPHO
BBICAJIMBAIOT TOPSYMM HACHILI. PACTBOPOM XJIopuja HaTpus. JlaB BCIUIBIBIIEMY
MBUIY 3aCTBhITh, MEPEKIAJBIBAIOT €r0 Ha (PUIBTPOBAIBHYIO OyMary U OTKHUMArOT
J0CyXa.

Kycouek OYMIIIEHHOIO 3THM IMyTEM MbUIA MOMEIIAIOT B CYXYH NMPOOHPKY,
npwimBaloT 1-2 M cnmpra, B30anThIBalOT W AoOaBistor  1-2  Kamum
benondTranenna. 3aTeM OCTOPOKHO, IO CTEHKE, BIUBAIOT 3TY KUAKOCTh B IPYTYIO

npoOupKy ¢ 3-5 M BOAbI U HAOMIOAIOT U3MEHEHUE OKPACKM Ha TpaHUlE ABYX

CJIOEB.
Bormpocs! 1t caMOnoAroTOBKH::
1. [Iporecchl, poTEKAKOIINUE TPU OMBUICHUH KUPOB;
2. Bnustnue 3THII0BOTO cliipTa Ha NPOIEeCcC OMBIICHUS,
3. [IpakTueckoe MNPUMEHEHUE IIEJIOYHOIO0 THUAPOJU3a KUPOB B
MIPOMBIIIJIEHHOCTH.

JlaGopaTopnasi padora 15 (4 w4ac.). KayecTBeHHBIE peakiud Ha
HEIpeIeNbHbIE )XUPHBIE KUCTOTHI. Mo/THOE M KUCTOTHOE YHCIa.
Onpeodenenue KUCIOMHO20 Yucaa macen (dcupog): JIns BbIOTHEHUS paOOThI

HEOOXOJMMO TIPUTOTOBUTH CHUPTOIPUPHYIO CMECh, COCTOSIIYIO W3 JIBYX YacTei



ATUJIOBOTO 3QHpa U OJHON YacTH 3THIIOBOTO CIHUPTA C N0OABICHHEM S5 Karelb
pactBopa ¢penondranenna Ha 50 mi cMecu. B kauecTBe ucciaeayeMoro oobexTa mo
yKa3aHUIO TpenoaaBareniss OepeTcss pacTuTenbHOE Macio (TMOACOTHEYHOE,
parcoBoe, JbHSHOE M Jp.). B KoHuueckoi koibe BmecTUMOCThIO 250 wmi
B3BCIIIMBAIOT HAaBECKy Maccod 2-3 r ¢ touHocThio 10 0,1 r. 3aTem, Kk HaBecke
npunuBaioT 50 Ma ciuprodgupHOit cmecu. CoaepKuUMoe KOJIObI IepeMENINBaoT U
N00aBJIIOT HECKOJIbKO Karmelb (eHondTanenHa. [lomydeHHsld pacTBop OBICTPO
TUTPYIOT PAacTBOPOM THUAPOOKUCH Kaiausi KoHueHTtpauued 0,1 Monw/m 1o
NOJTyueHus c1ab0-po30BOM OKpacku B TeueHuH 30 cex.

Onpedenenue 1io0Ho20 yucia macen (axcupos). Hasecky xupa (0,1 r) BHOCST B
K010y Ha 500 mu1, TONMBAKOT 5 MJI 3TaHOJIA JUIsl pacTBOpeHus kupa. JlodasisroT 10
MJ1 ciuptoBoro pactBopa oaa (C, = 0,1 monb) u 200 M BOJbI, BCTPSIXUBAIOT U
OCTaBJISIIOT HAa 5 MUHYT. TUTPYIOT U30BITOK 10/1a paCTBOPOM HATpU THOCYJIb(aTa
(Cy = 0,1 Monp) B mpucyTcTBUM KpaxMmana. [lapanneasHo Bo BTOPOid KOJIOE CTaBsIT

KOHTpOJIb 0€3 xkupa. Pacuer HomgHoro yucna (X) BeayT no Gopmyiie:
_ (A-B)-12,692-100
~ m1000

A — 00beM THocyb(aTa, U3pacXxoJOBAHHOTO HA TATPOBAHME KOHTPOJIS; MJI;

,TAe

B — o0beM Tuocynbsdara, u3pacxol0BaHHOTO HA TUTPOBAHKE OMBITA; MII;

12,692 — macca #tona, coorBerctBytomas 1 mi 0,1 H pactBopa trocynbdara, mr;
100 — mepepacuet Ha 100 T xupa;

M — HaBeCKa KMpa B TpaMMax;

1000 — koadurueHT neperoaa Mr iojia B rpaMMBbl

Borpocs! 11t caMOnIOArOTOBKH:

1. [IpakTHueckoe 3HaYEHUE KUCIOTHOTO U HOJHOTO YHCIIA;
2. HexenatenbHbie NpOIIECCHl B Maciax U XKUPax;
3. IlepekucHoe  uyucio. Meronbpl  onpeAcicHUs, 3HAYECHHE B

IMPOMBIIIJICHHOCTH.



JlaGopaTopnasi padora 16 (4 w4ac.). KayecTBeHHBIE peakiuu Ha
GbyHKIMOHATIBHBIE TPYNIBI yrieBoaoB. Peakuus ®enunra. Peakuus cepeOpsiHOro
3epKaia.

Oxucnenue monocaxapuoog peaxmugom TonneHca (peakyusi «cepedOpaHO20
3epkanay): B nBe npoOupku nomemaroT 1o 5 kanenb pactBopa AgNO3 u 5 kanenb
NaOH, a 3arem pobGaBmstor mo karmisMm pactBop NH4OH no pactBopenHwus
oOpasyrolerocs ocajaka, mpu 3tom odpasyercs [Ag(NH3)2]OH. B onny npoOupky
BHOCAT 5 Kamenb 1%-ro pacTBopa TIIIOKO3bI, a B APYryro — 5 kKanenb 1%-ro
pacTtBopa (PpyKTO3bI M CJErka MOJOTPEBAIOT UX TOJBKO JI0 Hadaja MOOypeHHs
pactBopa. Jlanee peakuuss uaer 0e3 HarpeBaHuss M NPOOHMPKE C TIIFOKO30M
METaJUIMYeCKoe cepeOpo BhIIEsAETCS OO0 B BUAE YEPHOrO Ocajka, Jubo, eciu
CTEHKHU MPOOUPKU OB YUCTHIMU, B BUJIE€ OJIECTSIIETO 3€PKATIHLHOTO HAJIETA.

Peaxyus co wenounvim pacmeopom euopoxcuoa meou (1) (doxazamenvcmeo
HAIUYUsL HECKOAbKUX 2UOpoKcuibHulx epynn): B mpobupky BHOCIT 1 miu 1%-to
pactBopa ritoko3sl v 1 mut 10%-ro pactBopa NaOH, 3atem no xarmisiM 100aBistOT
5%-1t pactBop CuSO4. OOpasyromuiics BHauyajae rojiyool ocajok THUAPOKCHIA
memu (1) mpu BeTpsixuBaHUU pacTBOPSIETCS ¢ 00pa30BaHUEM CHHETO MPO3PAYHOIO
pacTBOpa KOMIUIEKCHOIO caxapara MeAu. OJTa peakuus XapaKTepHa s
COEJIMHEHUM, COJAEPM AIIMX HECKOJbKO THMIPOKCUIBHBIX TPyHN (3TUIIEHIJIMKOb,
TJIALIEPUH).

Peakyus Cenusanosa na ¢opykmosy: B nmpoOUpKy BHOCAT KPYHUHKY pacTBOP
pesopuuHa. Jlo6asmnstor 2 kammm 0,5% pactBopa GpyKTO3bI M HATPEBAIOT TOJIHKO
710 Hayaja kureHus. [locTeneHHo KUaKOCTh MPUOOPETAET KPAaCHOE OKpaIMBaHNE.

Oxkucnenue monocaxapuoog peakmugom Denunca: B ogny npodbupky ¢ 1 M
1%-ro pacTBOpa ra0K036I, a B Apyryto ¢ 1 mu 1%-ro pactBopa QPpyKTO3bI BHOCST
no 1 mi pactBopoB @enunra Ne 1 u Ne 2. Conepxumoe npoOMpPOK MepeMennBatoT
¥ BEPXHIOIO YacTh pacTBOpa OCTOPOKHO HArpeBaroT /10 Hayana kumneHus. B obenx
npoOHpKax TMOSABISAETCS B MECT€ HAarpeBaHUA KENThIM OCaTOK THAPOKCHIA MEIu
(I), mepexonsimuii B KpacHbIl ocanok okcuaa meau (I).

BOHpOCBI JJIA CaMOIIOATOTOBKH.



1. Kakumu coeMHEHMSIMH TI0 XHUMHUYECKOW CTPYKType SBISIOTCS
MOHOcaxapuabl? YTieBoabl?;
2. MexaHnu3M peakiui MOHOCaXapuaoB ¢ Tuapokcuaom mMeau (11);

3. CniocoObl OOHapyKEHHUS allbJI03 M KETO3.

JlabGopaTopuasi padora 17 (4 uac.). Penynupyronme u Hepeayuupyromme
YIJIEBOJIBL.

Peaxyus oucaxapuoos c peakmusom @enunea: B Tpu npoOUpPKU HAIUTH IO
1,5 M 1%-HOro pacTBOpOB caxapo3bl, MaIbTO3bl U JIAKTO3bl. 3aT€EM B KaXKIYIO
poOUpKy J00aBUTH paBHBIN 00BbeM peakTuBa DeNMHra, KUIKOCTH MIepeMeENIaTh U
HarpeTh B IJIAMEHU CHUPTOBKHU BEPXHIOIO YaCTh PACTBOPOB J0 HAYMHAIOIIETOCS
kuneHus. HIKHIO 4acTh pacCTBOPOB HE HATPEBATh.

[TonoxuTtenbHy0 pEaKIIUIOo c pEaKTUBOM ®denunra AT
BOCCTAHABJIMBAIOIIUE JHUcCaxapujibl (MajlbTO3a U JIAKTO3a), B BOJHBIX PacTBOpPAX
KOTOPBIX BCIIEJICTBUE MYTapOTAIlMU MMEIOTCS CBOOOJHBIC albJCTUIHBIC TPYIIIHI.
PactBOp caxaposbl mpu HarpeBaHuu ¢ peakTuBoM DejrHra 10 HAYMHAIOIIETOCS
KUIIEHUS HE U3MEHAETCS, TaK KaK caxapo3a OTHOCUTCA K HE BOCCTAHABJIMBAIOIIUM
Jcaxapuiam.

Bomnpocs! miist caMOnoAroTOBKHU:

1. OcobennocTu CTPOCHHS YIJICBOJIOB, o0ycaBIMBarOIINE
BOCCTAHOBUTEIIbHBIE CBOMCTBA,;

2. Binsinue Hepeayupyonmx yrieBoJ0B Ha 3I0POBbE YETIOBEKa,

3. Crioco0bI MmoTy4eHne peaylUpyOIIUX YIJIEBOOB.

JlaGopaTopHnasi padora 18 (4 yac.). XuMu4ecKue CBOMCTBA MOJMCAXapUI0B.

Ilpoba na xpaxman:. K 5 xamisim pacTBopa kpaxmana go0aBbTe 1 Karuio
pactBopa #oxaa. I[losmydyeHHYI0 TEMHO-CHHIOK >XHUAKOCTh HarpeiTe. Oxpacka
MCYE3a€ET, HO MPHU OXJIAKJICHUU BHOBb MOSIBIISIETCA.

Kucnomuwuii cuoponuz xkpaxmana: B npobupky nomematror 1 xammo 0,5%

KpaxmanpHOro Kieiicrepa. Jlo6asmstot 2 kamu 2H H,SO4 u moctaBeTe MpoOupKy



B KUISIIYI0 BoAsHyro OaHio. Yepes 20 MHUHYT OTMEYalOT OTCYTCTBHE
OTMAJIECLIEHIIUMA B PacTBOpe Kpaxmaina (crai mpo3padHbiM). C MOMOMIbIO MUIETKH
HAHOCAT | Karmo TUApOJM3aTa Ha MPEIMETHOE CTEKIO W J00aBIAIOT | Karuio
OuYeHb pa30aBIEHHOTO pacTBOpa Ho/1a B HOAMIE KaJHsl.

YOenuBmuCh, B OTCYTCTBHHM TPOOBI HA Kpaxmall, JOOABISIIOT K TPOAYKTY
ruaponusa u30sITok menouu (8 kanens 2H NaOH) u 1 xamumo 0,2H CuSQOa.

Borpocs! a1t caMOnoAroTOBKHU:

1. YraeBoabl, cocTaBisIrONMEe Kpaxmall. X COOTHOIIEHUE B MOJICKYJIE;

2. Knelicrepuzanust kpaxmana. MexaHu3M, OdTamnbl, 3HaY€HUE B
MPOMBIIIUIEHHOCTH;

3. Peakuust kpaxmana c¢ Hogom. MexaHusMm 00pa3oBaHUsI CHHETO

OKpalllnBaHUA.

I1l. YYEBHO-METOAWMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4ebHOo-MeTOAMuECKOe obecrieueHue CaMOCTOSATEIIbHON paboThI
oOydaromuxcss 1Mo JauciuiuimHe «OpraHuyeckas XuUMHUST U OMOOpTaHWYecKas
XUMUs» TpencrapiieHo B [Ipunoxxennn 1 u BKitoyaer B ceOsi:

—  XapaKTEepHUCTHKA 3aJaHUi JJIi CaMOCTOSITEIbHOM pPabOThl CTYJEHTOB U
METOJMYECKIE PEKOMEHIALINHU IO UX BBITTOJIHEHUIO;

— TpeOOBaHHMS K TIPEACTABICHUI0O U OQOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSATEILHON pabOTHI;

— KpUTEpUU OLICHKH BBITIOJHEHHUS CAaMOCTOSITEIbBHON PabOTHI.



IV. KOHTPOJb JOCTUKEHUS LEJIEN KYPCA

n/n

Kontpouupyembie
pasienbl JUCHUTIIHHBI

Konas! u 3Tansl (popMupoBanus

KOMIIeTeHI M i

OneHo4YHbIe cpeacTBa

IIpomexyTOUHBIH Hrorosas
KOHTPOJIb aTTecTanus

Paznen 1. Homenxnatypa
OpPraHMYECKUX COETUHEHUN

OK-5
OIIK-2
OIIK-3
IK-9
[K-10

3HaeT OCHOBHBIC
nH(pOopMaMOHHbIE
pecypchl B 001acTu
XMMHH; COBPEMEHHbIE
MPUEMBI U METO/IBI
UCTIOJIb30BaHMS
nH(pOpPMaLMOHHBIX
TEXHOJIOTHH JIIS
peanu3any 3aga4q
Hay4HO-
HCCIIEA0BATEIHCKOM,
YIpaBIeHIECKOH,
MIPOEKTHOH,
METOUYECKON U
KyJIbTYpHO-
IIPOCBETUTENBCKOU
JIESITETIBHOCTH, COCTAB
1 OCHOBHBIE
XapaKTePUCTUKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHUs st
00pabOTKU TEKCTOBOH,
TaOJIUIHOM,
MYJIbTUMEIUHHON
nHpOpMaLNY;
OCHOBHbBIE
TEOpETHYECKHE
TIOJIOXKEHHUSI
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOIIOITOTOBKH
00BEKTOB,
pa3nuYaonuxcs o
CBOEMY arperaTHoMy
COCTOSIHHIO; TEOPHHU H
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
METOZIOB
Ka4eCTBEHHOTO 1
KOJIMYECTBEHHOT'O
XMMHYECKOTO aHAJIN3a;
TEOpHH U
MPaKTHYECKOE
NPUMEHEHNE OCHOBHBIX
(DUBUKO-XUMHYECKHUX
METOJIOB aHAJIH3a,
COBPEMEHHYIO
(bU3UIECKyI0 KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHUE BELIECTBA
JUIsl TIOHUMAaHUsI

YO-1-

cobeceoBaHue; DK3aMeH

[1P-4 — pedepar




OKPYKaIoUIero Mupa u
SIBIICHUI TIPUPOJIBI,
0O0I1IKE MOHATHS
3aKoHoaTebcTBa PO
B o0nactu
JKOJOTUYECKOM
0€30IaCHOCTH;
OCHOBHBIE ITOHSATHS
TEOPHH TUTAHUPOBAHUS
XHUMUYECKOTO
SKCIEPUMEHTA,
METOZBI OpTraHU3auN
Y TIPOBEACHHUS
JKCIIEPUMEHTAIBHBIX
HCCIIeJOBAHMIA;
OCHOBHBIE METOBI U
MIPUEMBI TIPOBEACHUS
IKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npodeccHOHaTbHOM
o0JacTy; cTaHIapTHBIC
U cepTu(UKAITNOHHBIE
UCTIBITAHUS CHIPBS,
FOTOBOW MPOAYKLIUHU U
TEXHOJOTMUECKUX
MIPOLIECCOB

YMeeT ucnosb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKA U
nepeBojia
HHPOPMATMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
IUTS pEeUICHUS 3a1a4
npodecCHOHATBHOM
eI TeTbHOCTH;
MIPUMEHSTh
MOJIYYCHHBIC 3HAHHS
MIPY PEIICHUH
MPAaKTUYECKUX 33714 U
MMOCTAHOBKE
1mabopaTOPHBIX
9KCICPUMECHTOB;
pasouparbcs B
CYLIHOCTH
COBPEMEHHOM
(hu3nIecKoi KapTHHE
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIICCTBA
JUTS TOHUMAaHUS
OKpY>KaIoIIero MUpa u
SIBIICHUIA TIPUPOJIEI;
pasouparbcs B
CYLIHOCTH
XUMUYECKUX,
OHOXUMHYECKHX,
MHUKPOOHOIOTHYECKUX
U IPYTHX TIPOIECCOB,
MIPOTEKAIONIUX TIPH
XpaHCHHH 1




nepepadoTKe MUIIEBBIX
CHUCTEM;
Kiaccu(uIpoBaTh
OTXO/IBI
MPOMBIIIICHHBIX
IIPEANPUATHH;
OCYIIECTBIISTH
KOPPEKTHEII BEIOOP
THUIa XUMHIECKOTO
9KCTIEPUMEHTA IIPH €r0
IUIAaHUPOBAHNUH;
MIPOBOANTH
CTaHJapTHBIC U
cepTH(UKAIIMOHHBIE
UCTIBITAHMS CHIPBS,
FOTOBOM MPOJLYKIUU U
TCXHOJIOTHYCCKHUX
IpPOLIECCOB

Bnageer onsiToM
co3/IaHusA
ANEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
permeHne
po¢heCCHOHATBHBIX
3a/1a4; OMBITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JIPYTAMH YYaCTHUKAMHU
00pa3zoBaTeNLHOTO
mporiecca sl peeHus
HaY4HO-
HCCIIEI0BATEIbCKIX,
MIPOCKTHBIX U
KyJBTYpHO-
MIPOCBETUTEIBCKUX
3a/1a4
npodeccnoHanbHOM
JIeSATENBHOCTH,
criocobamu
MTOTIOTHEHHUS
po¢eCCHOHATHHBIX
3HAHUU MTyTeM
HCTIOJIb30BaHUS
BO3MOKHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTUH;
podecCHOHATBHO
npoUIMpPOBaHHBIMU
3HAHUSAMH H
MPAKTUIECKUMHU
HaBBIKaMU B 00JacTu
€CTECTBEHHOHAYYHBIX
JUCTIATUTHH;
TEOPETUYECKOU
paboToii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEpaTypoi;
NPaKTHYECKOH paboTOi
€ XUMHYECKOHI

MOCY 10U,
HCIIONIb3yEMOH B
KOJIMYECTBEHHOM




aHaIu3e U yMEHUEM
oOpamiarecs co
CJIOXHOM
AHAJIMTUYECKON
anmnaparypou;
MPUMEHSTH
MIOJTyICHHBIC 3HAHUS
TIPH U3yYCHHUU
TTOCTIC Y FOIITIX
JUCTINTUINH,
KOMIUIEKCOM 3HAHUH O
COBPEMEHHOMN
(hu3UYecKoi KapTHHE
MHUpa,
MIPOCTPAHCTBEHHO-
BPEMCHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BeIlecTBa
U TOHUMAaHHUS
OKpY’KaIOIIeTo MUpa H
SIBIICHUIA TIPUPOIEI;
KOMIIJICKCOM 3HAHUA,
TIO3BOJISFOIIINM
OLICHUTH CTCIICHb
BJIMSHUA 3arpA3HCHUSA
aTMoc(epHOro
BO31yXa, BOJALI U
TMOYBbI Ha 3TO0POBLE
JIFOJIEH U COCTOSTHUE
OKpY’KaroIIel cpebl;
HaBBIKAMU
MIPUMEHECHUST METOJIOB
TUTAHUPOBAHHS
XUMHYECKOTO
IKCIICPUMEHTA,
OCHOBHBIMH METOJJaMU
H IpUEMaMU
MPOBENECHNUS
OKCIICPUMEHTAJIbHBIX
HcCIeJOBaHUM B CBOEH
npodeccCHOHATBHOM
obnacry;

HaBBIKAMU
OpraHu3aluu u
[IPOBEJICHUS
CTaHJApPTHBIX U
cepTH(GHUKAITMOHHBIX
HCIBITAaHUH CBIPbS,
rOTOBOM MIPOLYKIUU U
TEXHOJIOTHYCCKHUX
MIPOIIECCOB;
TCOPETUICCKUMU
METOJIaMU U IpueMaMu
[IPOBEJICHUS
CTaHJApTHBIX U
CepTU(PUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHIECKUX
MIPOIIECCOB B 00JIACTH
npodeccrnoHaTbEHOM
JIESITETTHHOCTH

Paznmen 2. YraeBomopoasl

OK-5

3HaeT OCHOBHEIE

YO-1-

DK3aMeH




OIIK-2
OIIK-3
[K-9

[1K-10

MH(POPMALMOHHBIC
pecypchl B 001acTi
XMMUU; COBPEMECHHEIC
MPUEMBI U METOIBI
HCTIOJIb30BaHUS
HH(POPMAIMOHHBIX
TEXHOJIOTHH JIIS
peanu3anu 3agad
Hay4HO-
HCCJIEIOBATEILCKOM,
YIIPABIEHYECKOM,
IIPOEKTHOM,
METOIUYECKON U
KYJIbTYpHO-
MPOCBETUTEIIBCKOM
JIESITeIbHOCTH, COCTaB
1 OCHOBHBIC
XapaKTePUCTUKH
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHUs A1t
00pabOTKU TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEIUNHON
nHpopmanumy;
OCHOBHBIC
TEOPETHYCCKHE
MOJIOKCHUS
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOITIOITOTOBKH
00BEKTOB,
pa3IHYarOIIUXCs 10
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPHUH H
MPAaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
METOIOB
Ka4eCTBEHHOTO U
KOJIMYECTBECHHOTO
XUMHYECKOTO aHAIIH3a,
TECOPUH U
MPAaKTHIECKOE
MPUMEHEHHE OCHOBHBIX
(DUBUKO-XUMHYECKHUX
METOIOB aHAaJIH3a,
COBPEMCHHYO
(bU3UIECKyI0 KApTHHY
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIECTBA
JUTSE TOHUMAaHUS
OKPY’KaIOIIEero MUpa U
SIBIICHUI TIPUPOJIEI,
0oOIIMe TTOHSATHS
3aKoHo1aTensLcTBa PO
B o0acT
9KOJIOTMYECKOH
0€30I1aCHOCTH;

cobecemoBaHue;
[1P-4 — pedepar




OCHOBHbBIC IIOHSATHS
TEOpUH TUTAHUPOBAHUS
XAMHUYECKOTO
JKCIIEPUMEHTA;
METO/Ibl OpTaHu3aLUN
Y TIPOBEACHHUS
3KCIIEPUMEHTAIbHBIX
HCCJICIOBAaHUM;
OCHOBHBIC METOJBI 1
[IpUEMBI IIPOBEACHUS
3KCIIEPUMEHTAIbHBIX
HCCJIEIOBAaHUH B CBOCH
npodeCCUOHATBHOM
00JacT; cTaHIapTHBIC
U cepTU(UKAIUOHHBIC
HNCIIBITAHUS CI:-IpI:-S[,
FOTOBOW MPOAYKLIUHU U
TEXHOJIOI'MYCCKUX
MIPOIIECCOB

‘YMeeT ucronb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH TTOUCKa U
nepeBosa
HHPOPMAITMOHHBIX
HCTOYHHKOB,
ucnonszoBath UKT
JUIA peuIeHus 3a1ay
npo¢heCCUOHATBHOM
JIeSITeTIbHOCTH;
MIPUMEHSTh

MOy YCHHBIC 3HAHUS
TIPH peIIeHUN
MPAaKTUYECKUX 327129 U
MTOCTaHOBKE
1mabopaTOPHBIX
9KCIICPUMECHTOB;
paszbuparbcs B
CYLTHOCTH
COBpPEMEHHOM
¢bu3ugeckoil KapTuHe
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELIECTBA
JUTSE TOHUMAaHUS
OKpY’KaIoIIero Mupa u
SIBJICHUH IPUPOJBL;
paszbuparbcs B
CYITHOCTH
XMMHYECKHX,
OHMOXMMHYECKHX,
MHKPOOHOJIOTHIECKUX
U JIpyTUX MPOILIECCOB,
MPOTEKAIOUIUX MIPU
XpaHCHUU H
nepepadoTKe MUIIEBBIX
CHUCTEM;
Kiaccu(uImpoBaTh
OTXOJBI
MIPOMBIIIJICHHBIX
MIPEANPUITHI;
OCYIIECTBISITh




KOPPEKTHEII BEIOOD
THIIA XUMHYECKOTO
9KCIICPUMEHTA TIPH €r0
TUTAHUPOBAHHU;
MPOBOTUTH
CTaHJAPTHBIC U
cepTUPHUKAITMOHHEIC
UCTIBITAHUS CHIPBS,
TOTOBOM MPOIYyKUUHU U
TEXHOJIOTHYECKUX
ITPOIIECCOB

Binageet onsiTom
CO3/IaHMs
ANIEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
pelnieHue
po¢heCCHOHATBHBIX
3a71a4; OIbITOM
B3aUMOJICHCTBHSA B
cetu MHTEpHET C
IPYTAMHU YIaCTHHUKAMH
00pa30BaTENFHOTO
mporiecca sl peIeHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
IIPOEKTHBIX U
KYyJIbTYpHO-
MMPOCBETUTCIbCKUX
3a/1a4
npogeccHOHATBHOM
NIESITeTbHOCTH,
criocobamu
TIOTIOTHEHHS
npo¢eCCHOHATHHBIX
3HAHUU MTyTeM
HCTIONB30BaHUS
BO3MOXHOCTEHI
COBPEMEHHBIX CETEBBIX
TEXHOJIOTUH;
npodeccnoHanbHO
MpOoPUINPOBAHHBEIMH
3HaHUSAMH U
MPAaKTUIECKUMHU
HaBBIKAMU B 00JIaCTH
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETUUECKOH
paboToii ¢ yueOHOH 1
CIIPaBOYHOU
JIUTEPATypOii;
MIpaKTH4IeCKoil paboToit
C XUMUYECKOH
MOCYI0M,
UCTIONB3YEMOH B
KOJIMYECTBEHHOM
aHallu3¢e U yMCHUEM
oOpamarecs co
CJIOXKHOM
AHAIIMTUYECKOU
annaparypo;
MIPUMEHSTH

MOy ICHHBIC 3HAHUS




MIpU U3YUYEHUH
MOCTETYIONUX
JIUCIUTUINH;
KOMIIJIEKCOM 3HaHHH 0
COBpPEMEHHOM
(bu3nYecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTS TOHUMAaHUS
OKpY>KaloIIero MUpa u
SIBIIGHUH TIPUPO/IBL;
KOMIIJICKCOM 3HaHHH,
MO3BOJISIOIIUM
OIIGHUTbH CTETICHb
BITUSTHUS 3aTPSA3HEHUS
aTMOC(EepHOTO
BO37yXa, BOJBI U
TIOYBHI Ha 3I0POBHE
JIOEH M COCTOSTHHE
OKpY’KaroIIel Cpe/ibl;
HaBbIKaMU
MIPUMEHEHUS METO/I0B
IUTAHUPOBAHUS
XMUMUYECKOTO
9KCIEPUMEHTA,
OCHOBHBIMH METOAAMU
U TIpHeMaMHu
MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npodecCHOHATBHOM
obnacry;

HaBbIKaMU
OpraHu3aIy U
MIPOBEICHUS
CTaHAAPTHHIX U
cepTU(GUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
IPOLIECCOB;
TEOPETUYECKUMU
METOJIaMU U pUeMaMu
MIPOBEICHUS
CTaHJaPTHHIX U
cepTH(GHUKAITMOHHBIX
HCIBITAaHUH CBIPbS,
rOTOBOM MIPOLYKIUU U

TEXHOJIOTHYCCKHUX
MPOIIECCOB B 001aCTH
npodeCCHOHATBHOM
JISSITeIIbHOCTH
3HaeT OCHOBHBIC
OK-5 WHPOPMALMOHHBIC
eCypCHI B 001acTi
Paspen 3. OIK-2 EI/II\ZI/II)I/I' COBpPCMCHHEIC vO-1-
Kucnoponaconepxamue OIIK-3 i P cobecenoBaHue; DK3aMeH
MPUEMbI U METO/IbI
OpraHNUYeCcKHe BEleCTBa I1K-9 I1P-4 — pedepar
UCIIOJIb30BaHHUs
I1K-10
MHPOPMAITMOHHBIX

TEXHOJIOTHI JUIs




peanu3anuu 3aga4d
Hay4YHO-
HCCIIEI0BATENIbCKOH,
YIIPABJIEHYECKOH,
IIPOEKTHOIA,
METOIUYECKOU U
KyJIBTYpHO-
IIPOCBETUTENBCKON
JIeATSITIBHOCTH, COCTAB
1 OCHOBHBIC
XapaKTEePUCTHKHI
COBPEMEHHOTO
MPOTPaAaMMHOTO
oOecrieueHus 115
00pabOTKU TEKCTOBOM,
TaOJIMYHOMH,
MYJIbTUMEIUNHON
nndopmanumy;
OCHOBHEBIC
TEOpPETHICCKIE
TOJIOKCHHUS
€CTECTBEHHOHAYYHBIX
JUCITUTUTHH;
TEOPETUIECKUE
acIeKTHI MpobooTOOpa
1 TIPOOOIIOATOTOBKH
00BEKTOB,
Pa3IUYAIOIIUXCS 110
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJMYECTBEHHOTO
XUMHUYECKOTO aHAJIN3a;
TEOPHUH U
MIPaKTHIECKOe
MPUMEHEHNE OCHOBHBIX
(U3UKO-XUMHUECKHUX
METOJIOB aHaJIN3a;
COBpPEMECHHYIO
(U3NIECKYIO KAPTHHY
MHUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHUE BEIEeCTBa
JUTS TOHUMAaHUS
OKPYIKAIOIIEeTo MHUpa U
SBJIEHUH IPUPOJBL,
0oO0IIHe TTOHSATHS
3aKoHO1aTesibcTBa PO
B o0acT
JKOJIOTHYECKOH
0e30MacHOCTH;
OCHOBHBIC ITOHSATHUS
TCOPUH TUTAHUPOBAHUS
XUMHUYECKOTO
IKCIIEPUMEHTA;
METOJIbI OpPTaHU3aIUN
Y TIPOBEICHHS
IKCIIEPUMEHTATHHBIX




HCCIIEIOBAHU;
OCHOBHBIC METOJIBI 1
MPUEMBI TIPOBEICHUS
IKCICPUMEHTATBHBIX
HCCIeI0OBaHMi B cBOEH
npodheCCUOHATBHOM
o0acTy; cTaHIapTHBIC
U cepTu(hUKAITNOHHBIE
UCTIBITAHUS CHIPBS,
TOTOBOH MPOIYyKIUHU U
TEXHOJOTHICCKHUX
ITPOIIECCOB

‘YMeeT ucnonb3oBaTh
COBpPEMEHHBIE
TEXHOJIOTUH TIOUCKA U
nepeBoja
nH(pOpPMaLMOHHBIX
HCTOYHHKOB,
ucnons3oBath UKT
JUIS peTLICHNUS 3a1a4
npodeccrnoHaIBHOM
JIeSITEIIHOCTH;
MPUMEHSTH
MOJTy9EHHBIC 3HAHUS
TIPU pEeLICHUH
NpPaKTHYECKUX 3a/1a4 1
MIOCTaHOBKE
11a00paTOPHBIX
9KCIIEPUMEHTOB;
paszbuparbcs B
CYILIHOCTH
COBPEMEHHOM
¢bu3nIecKoi KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOCHUH BeleCTBa
JUIsl IOHUMAaHUs
OKpY’KaloIIero MUpa u
SIBJIGHUH TIPUPOJIBL;
pa3ompartbcs B
CYILIHOCTH
XMMHYECKHX,
OHMOXUMHYECKHX,
MHUKPOOHOJIOTMYECKUX
U IPYTHX MPOLIECCOB,
MPOTEKAOLIUX MIPU
XpaHeHHU! U
nepepadoTKe MUTIEBBIX
CHCTEM;
KJ1accu(UIPOBAThH
OTXO/IbI
MPOMBIIIIEHHBIX
HIpeanpUsSTHH;
OCYILECTBIISATh
KOPPEKTHBIH BBIOOD
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA NP €ro
IUITAaHUPOBAHUH;
MPOBOANTH
CTaHZAAPTHBIC U
cepTu(UKAIMOHHBIC




UCTIBITAHUS CBIPbS,
TOTOBOM MPOIYKIUH U
TEXHOJIOTHYSCKUX
MIPOLIECCOB

Brnaneet onbiTom
CO3/1aHus
INEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
po¢eCcCHOHATBHBIX
3a7a4; OIBITOM
B3aUMOJIEUCTBHUS B
cetu MuTepHeT ¢
JPYTUMU YYaCTHUKAMH
00pa3zoBaTeNLHOTO
mporiecca sl peleHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
MIPOCKTHBIX U
KyJIBTYpHO-
MIPOCBETUTEIBCKUX
3ama4
npogeccHOHATBHOM
JIESITeTIBHOCTH,
crocobamu
MIOTIOJTHEHUS
po¢heCCHOHATBHBIX
3HAHUU ITyTEM
HCTIONB30BaHUS
BO3MOXHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHIA;
npogeCCHOHATBHO
pOoPUINPOBAHHBEIMH
3HaHUSAMH U
MIPAKTUIECKUMH
HaBBIKaMU B o0acTu
€CTECTBEHHOHAYYHBIX
JUCTIUTUINH;
TEOPETUUECKOH
pabotoii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEpaTypoi;
MPaKTHYECKOH paboToH
C XUMHYECKOH
MOCYI0M,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHan3e ¥ yMEHUEM
obpamiatbcs co
CJIOKHOH
AHAJUTUYECKON
anmaparypoi;
MIPUMEHSTH
MOJIy4Y€HHbIE 3HAHHS
MIPY U3YUYCHHUU
HOCTETYOLUX
JUCIIATUIHH;
KOMIUIEKCOM 3HAHUH O
COBpPEMEHHOM
(dbu3nIeCcKoit KapTHHE
MHDA,




MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BeIleCTBa
JUTS. TOHUMAaHUS
OKpYIKaIoUIero Mupa u
SIBIIGHUM TIPUPOJIBL;
KOMIUICKCOM 3HAHH,
TTO3BOJISFOIIIM
OIICHUTPH CTETICHB
BIIMSTHAS 3aTPSA3HEHUS
aTMOC(EepHOTO
BO3]lyXa, BOJIbI U
MIOYBHI Ha 3/I0POBbE
JIFOJIEN U COCTOSTHUE
OKpY>Karoliei cpeipl;
HaBbIKaAMH
MMPUMEHCHUA METOO0OB
TUTAHUPOBAHHS
XUMHYECKOTO
IKCIICPUMEHTA,
OCHOBHBIMH METOHAAMU
U TIpHeMaMHu
MPOBEACHUS
SKCIICPUMEHTAJIBHBIX
HCCIIeJOBaHUM B CBOEH
npo¢heCCUOHATBHOM
obOnacru;

HaBbIKaAMH
OpTraHU3aINH U
MIPOBEICHUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYCCKHUX
MIPOIIECCOB;
TEOPETUYECKUMU
METOAAaMH1 U IpUEMaMu
MPOBENECHNUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOM MPOJIYKIUHU H
TEXHOJIOTHYECKUX
MPOIIECCOB B 00IaCTH
npodeccrnoHaTbHOM
JISATETbHOCTH

Paznen 4. Azotconepxaiiue
COEIMHEHUS

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

3HaeT OCHOBHBIE
nHPOPMALNOHHBIE
pecypchl B obnacTu
XUMHHU; COBPEMECHHBIC
MIPUEMBI U METObI
HCTIOJIb30BaAHUS
HHPOPMAIMOHHBIX
TEXHOJIOTHH IS
peanu3anuu 3aaa4d
HAY4HO-
HCCIIEIOBATEIbCKOM,
YIIpaBIECHYECKOH,
MIPOEKTHOM,
METOIUYECKON U
KYJIbTYPHO-

YO-1-
cobeceI0BaHuE;
[1P-4 — pedepar

DK3aMeH




MPOCBETUTEIILCKOM
JIEATEIBHOCTH, COCTaB
1 OCHOBHbBIE
XapaKTCPUCTHKH
COBPEMCHHOTO
MPOTPaAaMMHOTO
oOecrieueHust I
00pabOTKN TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEAUMHON
nHPOpPMALINY;
OCHOBHBIC
TEOPETHYCCKHE
TOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JUCHUIIINH,
TEOPETHYCCKHE
acIeKTHI MpobooTOOpa
U TIPOOOIIOITOTOBKH
00BEKTOB,
pa3IHYIArOIIUXCS 10
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIECKOS
HpI/IMeHeHI/Ie OCHOBHBIX
METOJIOB
KaueCTBEHHOIO U
KOJIMYECCTBCHHOI'O
XUMHYECKOT0 aHaIn3a,
TEOPUH U
MPaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
(U3UKO-XMMHIECCKIX
METO/IOB aHAJIN3a;
COBpPEMCHHYIO
¢bu3HMUeCcCKyro KapTHHY
MHUDA,
MPOCTPAHCTBECHHO-
BpeMeHHI)IX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBa
JI71S1 TIOHUMAaHUS
OKpY’KaIOIIero MUpa u
SIBIICHUIA TIPUPOJIEI,
00I1IKEe MOHATHS
3aKOHOJIaTebcTBa PO
B oOnactu
9KOJOTUYECKOM
0e30I1acCHOCTH;
OCHOBHBIC ITIOHATHUA
TeOpI/II/I l'IJ'IaHI/IpOBaHI/IH
XUMHUYECCKOTO
IKCICPUMEHTA,
METOIBI OpTraHU3auU
U TIPOBEJICHUS
IKCICPUMEHTAIBHBIX
HCCIIEIOBAHU;
OCHOBHBIE METOJIBI 1
MIPUEMBI TIPOBEACHHS
IKCIIEPUMEHTATHHBIX
HCCIIEIOBAaHUMA B CBOCH
npodeccrnoHaTEHOM
00J1aCTH; CTaHJIAPTHBIC




U cepTU(HKAIMOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOM MPOAYKIUH U
TEXHOJIOTUUECKUX
MPOLIECCOB

YMeerT ucnosb30BaTh
COBPEMEHHBIE
TEXHOJIOTHH TIOUCKA U
nepeBoza
HHPOPMAITMOHHBIX
HCTOYHHKOB,
ucnons3oBath UKT
JUIS peTICHNS 3a1a4
npodheCCUOHATBHOM
JIeSITEIbHOCTH;
MPUMEHSTH
MOJTy4eHHbIC 3HAHUS
TIPU pEeLICHUH
NpPaKTHYECKUX 337134 1
MIOCTaHOBKE
1mab0paTOPHBIX
9KCTIEPUMEHTOB;
pa3oupatbcs B
CYILIHOCTH
COBpPEMEHHOM
¢bu3nYecKoil KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUISl TIOHUMAaHUS
OKPYKaIOLIEero MUpa u
SIBTICHUH TIPUPOIBI;
pa3oupartbcs B
CYILIHOCTH
XMMHUYECKHX,
OMOXMMHUYECKHUX,
MHUKPOOHOJIOTHYECKHX
U JIpyTUX MPOLECCOB,
MPOTEKAIONIUX MPH
XpaHEHUH U
nepepabOTKe MUIIEBBIX
cHUCTeM;
KJaccu(uImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
[IpeANPUATHIH;
OCYIIECTBIISITh
KOPPEKTHBII BEIOOP
THUIa XUMHYECKOTO
9KCTIEPUMEHTA NIPHU €ro
TUIAHUPOBAHUH;
MIPOBOANTH
CTaH/IapTHBIE U
cepTH(UKAIIMOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIHMHU U
TEXHOJIOTUYECKHX
MPOLIECCOB

Biageet onsiTtom
CO3aHus
AIEKTPOHHBIX




pecypcos,
HarpaBJeHHbIX Ha
pelieHue
npo¢heCCHOHATBHBIX
3aj1a4; OIBITOM
B3aUMOJECUCTBUS B
cetu MHTEpHET €
JIPYTAMH YIaCTHHKAMH
00pa30BaTENFHOTO
mporiecca sl pereHHs
Hay4HO-
HCCIIEI0BATEIbCKIX,
MPOEKTHBIX U
KyJIbTypHO-
MPOCBETHTEIBCKUX
3aga4
npodeCCUOHATBHOM
JIeSITEIbHOCTH,
criocobamu
TIOTIOTHEHHS
po¢eCCHOHATHHBIX
3HAHUU ITyTEM
HCTIOJIb30BaHUS
BO3MOXHOCTEHI
COBPEMCHHBIX CETEBBIX
TEXHOJIOTUH;
npodeccruoHanbHO
MPOGUITNPOBAHHBIMU
3HAaHUSAMHU U
MPAaKTUIECKUMHU
HaBBIKAMH B 00JIaCTH
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOPETUYECKON
pabotoii ¢ yueOHOU 1
CIIPaBOYHOU
JIUTEPATypoii;
MIpaKTH4YecKoil paboToit
C XUMUYECKOH
MOCY/I0H,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHam3e ¥ yMEHUEM
oOpamarbcs co
CII0>KHOM
AHAITUTUYECKOM
anmnaparypo;
IIPUMEHATH
TOJIYYCHHBIC 3HAHUA
IIPU U3Y4YEHUU
MOCJIETYFOIIIX
JUCHUIIINH,
KOMIUIEKCOM 3HaHUH O
COBPEMEHHOI
(husnueckoii KapTuHe
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIeCTBa
JUTS TOHUMAaHUS
OKpY’KaIoIIeTo MUpa 1
SIBJICHUH TPHUPOJIBI;




KOMILJIEKCOM 3HaHHH,
MO3BOJISFOIUM
OILICHUTH CTETICHb
BIIMSIHUSA 3aTPSI3HEHUS
aTMoc(epHOTro
BO3/yXa, BOJBI U
TIOYBHI Ha 3I0POBHE
JIIOAEH U COCTOSTHHE
OKpY’Karollei cpensbl;
HaBBIKAMU
MIPUMEHEHHUS METOIOB
TUTAHUPOBAHHS
XUMUYECKOTO
9KCIEPUMEHTA;
OCHOBHBIMH METOAAMU
U IpHEeMaMu
MIPOBEACHUS
9KCIEPUMEHTANBHBIX
HCCIIEJOBAHUN B CBOEH
npodeccHOHaTbHOM
obnacTy;

HaBBIKAMU
OpTaHU3aINH U
MIPOBEACHUS
CTaHJApTHBIX U
cepTU(hHUKAIIMOHHBIX
UCIBITAHUH CBIPbS,
TFOTOBOM MPOJLYKIUU U
TEXHOJIOTHYECKUX
MIPOIIECCOB;
TEOPETHICCKUMU
METOAaMH 1 IIPUEMaMH
MIPOBEICHUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
HCIBITAHUH CBIPbS,
TFOTOBOM IMIPOJLYKIUU U
TEXHOJIOTHYECKUX
MPOIIECCOB B 00J1aCTH
npodeccnoHanbHOM
JIESITeITbHOCTH

Pasznen 5. buonornueckue
MOJIMMEPBI

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

3HaeT OCHOBHBIC
WHPOPMALMOHHBIC
pecypchl B 00macTu
XUMHH; COBPEMEHHbIE
MPUEMBI U METOIBI
HCIOJIb30BaAHUS
MHHOPMAITMOHHBIX
TEXHOJIOTHM 1151
peanuzanyu 3a1aq
Hay4HO-
HCCIIEI0BATEIIbCKOM,
YIIpaBJIEHYECKOH,
MPOEKTHO,
METOIUYECKON U
KYJIBTYpHO-
MIPOCBETUTENBCKON
JIeSITEIbHOCTH, COCTAB
1 OCHOBHbBIE
XapaKTePUCTUKH
COBPEMEHHOTO
MIPOrPaMMHOTO
oOecrieueHust I

YO-1-
cobece10BaHME,
[1P-4 — pedepar

DK3aMeH




00pabOTKU TEKCTOBOM,
TaOJIUYHOM,
MyJIbTUMEIUHHON
nndopmanuy;
OCHOBHBIC
TEOPETHYCCKHE
TIOJIOKCHUS
€CTECTBEHHOHAYYHBIX
JUCTIATUINH;
TEOpPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOTIOITOTOBKH
00BEKTOB,
pa3IMYaArONIUXCS 10
CBOEMY arperaTHoOMy
COCTOSIHUIO; TCOPUH U
MPaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
METOZOB
Ka4eCTBEHHOTO U
KOJIMYECTBCHHOTO
XUMHYECKOTO aHaJIH3a;
TEOPUH U
MPaKTUIECKOS
MPUMEHEHHE OCHOBHBIX
(U3UKO-XUMHYICCKIX
METOJIOB aHAaJIH3a;
COBPEMCHHYO
(bU3UYECKyI0 KapTUHY
MHDa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBa
JUTSE TOHUMAaHUS
OKPY’KaIOIIEero MUpa
SIBJIGHU IIPUPOJIBI,
o01ue moHATUS
3aKoHo/1aTesbcTBa PO
B o0yacTu
JKOJIOTUYECKOU
0€30I1aCHOCTH;
OCHOBHBIC ITOHATHUS
TEOPHUH TUTAHUPOBAHUS
XHUMHYECKOTO
IKCICPUMEHTA,
METO/Ibl OPTraHU3aIuU
U TIPOBECHHUS
9KCICPUMEHTAIBHBIX
HCCIICJOBAHMIA;
OCHOBHBIC METOIBI 1
MIPUEMBI TIPOBEICHHSI
IKCIEPUMEHTAIBHBIX
HCCleI0BaHuil B cBOeH
npogeCCHOHATBHOM
00JacTy; cTaHIapTHBIC
U cepTU(UKAIUOHHBIE
UCTIBITAHUS CBIPbS,
TOTOBOW MPOAYKIIUU U
TEXHOJIOTHIECKUX
MIPOIIECCOB

YMeeT ucnoap30BaTh
COBPEMEHHBIC




TEXHOJIOTUH NIOUCKA U
nepeBoja
nH(pOpPMALMOHHBIX
HCTOYHHKOB,
ucnonszoBath UKT
JUISL peIlIeHus 3a1a4
npodeccHOHATBHOM
JIESITEbHOCTH;
MPUMEHSTH
MOJTy9EHHbIC 3HAHUS
IIPU PELICHUH
MPaKTHYIECKUX 33129 1
MOCTaHOBKE
1ab0paTOPHBIX
9KCIIEPUMEHTOB;
pasz0uparbcs B
CYLIHOCTH
COBpPEMEHHOM
¢br3nIecKOi KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUU BeleCcTBa
JUIsl TIOHUMAaHUs
OKpY’KaloIIero MUpa u
SIBIIGHUU TIPUPOJIBL;
paszbuparbcs B
CYLIHOCTH
XHUMHUYECKHX,
OMOXUMHYECKHX,
MHUKPOOHOJIOTMYECKUX
U IPYTHX TPOIIECCOB,
MPOTEKAIOUINX MIPU
XpaHEHUH U
nepepaboTKe MHIIEBBIX
CHCTEM;
KiaccudumpoBaTh
OTXOJIbI
MPOMBIIUIEHHBIX
MpeANpUsITHI;
OCYIIECTBIISITH
KOPPEKTHBIH BBIOOD
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA NIPH €r0
IUIAaHWPOBAHNUY;
MPOBOAUTD
CTaH/IapTHBIC U
cepTu(UKaAIMOHHBIC
UCIIBITAHMS CHIPBS,
rOTOBOM MIPOLYKIUU U
TEXHOJIOTUUECKHX
POLIECCOB

Bnageer onbiTom
CO3JaHUs
ANEKTPOHHBIX
pecypcos,
HATpaBJICHHBIX HA
penieHue
npodeccrnoHaTbHBIX
3a/1a9; ONBITOM
B3aNMMOJICUCTBHUS B
cetu HTEpHET C




JPYTEMU YYaCTHHUKAMH
00pa30BaTENLHOIO
mpoliecca sl peleHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
MPOCKTHBIX U
KyJIBTYpHO-
TIPOCBETUTENBCKUX
3amad
npodeccHOHATBHOM
NIESITeTTHHOCTH,
crocobamu
MOTIOJTHCHHUS
npo¢heCCHOHATBHBIX
3HAHUU ITyTEM
HCTIONB30BaHUS
BO3MOXHOCTEHI
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHH;
npo¢eCCHOHATBHO
pOopUINPOBAaHHBIMHA
3HaHUSAMH U
MPAaKTUICCKUMHU
HaBbIKaMU B o0JacTu
€CTECTBEHHOHAYYHBIX
JUCIIUATUINH;
TEOPETUUECKOMN
paboToii ¢ yueOHOU U
CIIPaBOYHOU
JIUTEPaTypoil;
MPaKTUIeCKoi paboToit
C XUMHYECKOHI
MOCYI0M,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHaN3e U yMEHUEM
obpamiatbcs co
CJI0KHOU
AHAJIMTUYECKON
anmnaparypo;
MIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPH U3yUYCHHUU
HOCTETYOIUX
JUCTIATUIHH;
KOMIUIEKCOM 3HaHUH O
COBpPEMEHHOM
¢bu3ugecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOEHUU BELIECTBA
JUTSE TOHUMAaHUS
OKpY’KaIoIIero Mupa u
SIBIICHUIA TIPUPOJIEI;
KOMILUICKCOM 3HAHUIA,
TIO3BOJISIOIUM
OIICHUTH CTETICHB
BIIMSTHAS 3aTPSA3HEHUS
aTMoc(epHOTO
BO37yXa, BOJBI U
MTOYBHI Ha 3/I0POBHE




JIIOJIEH U COCTOSIHUE
OKpY’KarloIIel Cpe/ibl;
HaBBIKAMU
MPUMEHCHHUS METOJIOB
TUTAHUPOBAHHUS
XHUMUYECKOTO
IKCTIEPUMEHTA;
OCHOBHBIMH METOJIAMH
U IpUeMaMu
MPOBEICHUS
IKCTIEPUMEHTAITBHBIX
HCCIIEeI0BaHM B cBOEH
npodheCCUOHATBHOM
obacTH;

HaBBIKAMU
OpraHusaluy 1
NPOBEACHUS
CTaHJApTHBIX U
cepTH(UKAIIMOHHBIX
UCTIBITAHUH CBIPbS,
TOTOBOM MPOAYKIUHU U
TEXHOJIOTHYECKUX
MPOLIECCOB;
TEOPETUUECKUMU
METOAAaMM1 U IpUEMaMU
NPOBEACHUS
CTaHJApTHBIX U
cepTU(hHUKAIIMOHHBIX
HCIBITAHUH CBIPbS,
TOTOBOM MPOIYKIIUHU U
TEXHOJIOTHYECKUX
MPOILIECCOB B 00J1aCTH
npodeccroHaNbHON
JIeSITeIIbHOCTH

TuroBbIe KOHTPOJIBHBIE 3a1aHUS, METOJANYECKUE MATEPUAIIBI, OTIPEIEIISIONINE
MpoLEeIypbl OIICHUBAHUSA 3HAHWW, YMEHUHW W HABBIKOB H (WJM) OMbITa
NESTEIbHOCTH, a TaK)Ke KPUTEpUU M MOKa3aTelH, HEOOXOIAUMbIE NJIsi OLEHKU
3HaHWM, yMEHUH, HAaBBIKOB U XapaKTepU3ylolHe dTanbl (OPMUPOBAHUS
KOMIETEHIIM B  MpOLIeCCe  OCBOGHHMSI  00pa3oBaTEeNbHOM  IPOrpaMMBI,

npezacTaiieHsl B [Ipunoxxenun 2.




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

OcHoBHas auTEpaTypa

(anexmponmvie u nevammvie uz0amUs)

1. Nenucona, O. H. Oprannueckas XuMusl: 1a0OPaTOPHBINA MPAKTUKYM IS
CTyJleHTOB HamnpasiaeHus noaroroBku 19.03.01 (buotexnonorus) / O. H.
[enucosa, B. JI. ®omunsix, E. B. Tapacenko. - PIOHJKap-Ona : IToBOmKCKUM
rocyJapCTBEHHBIA TEXHOJOTUYECKUM yHUBEpcuTeT, 2016. - 104 ¢. - ISBN 978-5-
8158-1736-4. - Tekct : anexkTpoHHbI. - URL:
https://znanium.com/catalog/product/1875788

2. ®unumonoBa, H. A. Opranuueckasi XuMus : JIaDOpaTOPHBINA MPAKTUKYM
JU1s1 00yUaroImuxcst 3a04HoM hopmbl 00yueHUs HarpaByieHUs « 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. HApesun, B. E. buonornueckas u ¢pusKkoyonHas 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. - Tekcrt : anextponHsiid. - URL:

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

4. 3pikoBa, M.B. Opranuueckast xumus. [IpocTpaHCTBEHHOE CTpOEHUE
OpraHUYeCKUX COCIUHEHUM [DIeKTPOHHBIN pecypc]: yueOHoe nocooue / M.B.
3wikoBa, I'.A. XKomoboa, 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 METOJbI

aHanu3a: ydeOHoe mocobue [DnexkrpoHHsiii pecypc] / H.M. Mosuan, P.I.
PomanoBa, T.C. I'opOoynoBa, .M. EBbrenbeBa; M-Bo 00pa3. u Hayku Poccun,
Kazan. nau. uccnen. texnoa. YH-T. — Kazans: KHUTY, 2012. — 195 c. — Pexum

JOCTYIIA: http://e-books.ksavm.senet.ru/Books/biochemistry/Movchan-analit-

himi.pdf. — 3aru. ¢ skpaHa.
3. Aptemenko, A. V. Opranudeckas XuMusi: Y4eOHHUK 11 HEXUMUYECKUX

cnenuanbHocTel By30B / A. 1. Apremenko. - MockBa: Breicias mkona, 2003. —

605 C. — Pexxum JIOCTYIIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo0:299061&theme=FEFU. — 3arm. ¢
DKpaHa.

4. Wsanos, B. I'. Oprannueckas xumusi: yaeoHoe mocoodue ayis By308 / B. I'.
NBanos, B. A. I'opienko, O. H. I'eBa. — MockBa: Mactepctso , 2003. — 621 c. —
Pesxxum nmoctyma: http://lib.dvfu.ru:8080/lib/item?id=chamo:4784&theme=FEFU. —

3ari. ¢ sKpaHa.

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH
«AHTepHET»
1. DOmnekrponnas 6ubmuorexka CI'AY - http://library.sgau.ru
2. HOBb - http://elibrary.ru



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://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/

3. http://ru.wikipedia.org/wiki/

4. http://www.twirpx.com/

5. MHznarensctBO «JlaHb». DNEKTPOHHO-OMOIMOTEUHAsA CUCTEMA —

http://e.lanbook.com —

6. DiekTpoHHO-OMONMMOTeUHas cuctema — http://www.znanium.com

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

8. «OCHOBBI XUMHI - HHTCPHCT y‘le6HI/IK. CJ'IOBapB XUMHUYCCKHUX

TepmuHOB — http://hemi.wallst.ru

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U POrPaMMHOI0 o0ecredeHnst
Hcnons3oBanue nporpammuoro odecreucHuss MS Office Power Point, Excel

Hcnonp3oBanue BuacoMaTepuaiioB caira http://www.youtube.com

VI. METOANYECKHUE YKA3ZAHUSA
1O OCBOEHHIO JUCHUIIVIMHbI

Teopernueckass yacTb  AUCHMIUIMHBL  «OpraHuyeckas XuMUS U
OuoopraHuyeckass XUMHUs» PaCKpbIBACTCS Ha JICKIIMOHHBIX 3aHSATUSIX, TaK Kak
JICKIUSL SBIIIETCS. OCHOBHOM (hOpMOI OOydYeHMs, TJe MNpernojaBaTeiieM JarTCs
OCHOBHBIE€ MOHATUS TUCIUTIJINHEI.

[TocnemoBaTeIbHOCTh M3JIOKEHHS MaTepuhaja Ha JICKIIMOHHBIX 3aHATHSX,
HampaBjieHa Ha (OPMHUPOBAHHME Y CTYJACHTOB OPHUEHTUPOBOYHON OCHOBBI [IJIS
MOCJIEAYIOIIEr0 YCBOSHHS MaTepuaja IIpu CaMOCTOsTeIbHON padoTe.

[IpakTuueckne 3aHATHS Kypca MPOBOASTCS MO BCEM paszjieiiaM ydeOHOM
nporpammsbl. [IpakTudeckue paboThl HampaBieHbl HA (OPMHUPOBAHUE Y CTYIACHTOB
HABBIKOB [IJI1 PEUICHUS TMPAKTUYECKUX 3adad. B XoJe MpakTUUEeCKUX 3aHATUU
OakaJsiaBp BBIMIOJIHSAET KOMIUIEKC 33/IaHUM, MO3BOJISIONINI 3aKPENUTh JICKIIMOHHBIN

MaTepHa 1o u3y4aeMon Teme.


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

JlabopaTopHbie pabOThl HampaBiieHbl Ha (OPMHUPOBAHUE Yy CTYACHTA
MPaKTUYECKUX HABBIKOB JJisi paOOThl B J1abOpaTOpUu, OCYIIECTBICHUS HAy4yHO-
UCCIIEIOBATENLCKON  JCSITENbHOCTH,  CIIOCOOHOCTH K  ONHCAaHUI0  XOJa
AKCIIEpUMEHTa, OPOPMIICHHUS OTUETA O MPOJIeTIaHHOM padoTe.

AKTUBHOMY  3aKpEIUICHUIO  TEOPETHYECKMX  3HAaHUM  CHOCOOCTBYET
oOCy>KJieHre MPOOJIEMHBIX aCTIEKTOB TUCIUIUIMHBI B JopME CEMUHApa U 3aHITHIA C
MPUMEHEHUEM METOJIOB aKTUBHOTO 00y4eHus. [Ipu 3TOM NMpOUCXOAUT pa3BUTHE
HABBIKOB CAMOCTOSITEIBHOW HCCIIEIOBATENIbCKON AESITENBbHOCTH B MPOLECCE
paboThl C HAYYHOUW NUTEpaTypOu, MEPUOIUUYECKUMH H3JaHUSIMU, (HOPMHUPOBAHUE
YMEHHSI apryMEHTUPOBAHHO OTCTAMBATh CBOKO TOYKY 3PEHUs, CIYyLIATh APYTHUX,
OTBEYATh HA BOIIPOCHI, BECTU AUCKYCCHIO.

JUtst mpoBeeHUsT TPOMEKYTOUHOM aTTECTALMK POBOAMTCS YCTHBIN ONpPOC,

UTOTOBBII KOHTPOJIb MPOBOAUTCS B (hOpME SK3aMEHA.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE
JUCHMUILIAHBI

MarepuanbHO-TEXHUYECKOE  OOECleYeHUe  peanu3aludyd  JUCUUILIUHBI
BKJIFOYAET B CEOSl ayIUTOPHUH JIJIS1 TIPOBEICHUS JICKITHH, TPAKTUICCKUX 3aHATHNA U
JabopaTopHbIX paboT, oOecrnedeHHble MYJIbTUMEIUNUHBIM O0OpYIOBAaHUEM U
COOTBETCTBYIOIINE CAHUTAPHBIM M IMPOTHBOTIOI0KHBIM TIPaBUIaM i HOPMaM.

JlexiMoHHAsE ayAWTOPUS W ayAUTOPHUS IS TPOBEACHUS TMPAKTHUCCKUX
3aJlaHul: MyJIbTUMEANNHBIN TpoekTop Mitsubishi — 1 mT; ayamo ycunurenb
Sennhiser — 1 mt; koaouku — 4 mt; UBIT — 1 mT; HaCTEHHBIH YKpaH.

Jlnst  mpoBenmenuss jgabopaTopHbIX paboT HeoOxomuma —Jlaboparopws,
OCHAILIEHHAs COOTBETCTBYIOUIUM JIa0OPATOPHBIM 000pYJI0BaHWEM (CIUPTOBKH,
BBITSDKHOM 1miKkad, pedpakroMerp, TEPMOMETpP CIHUPTOBOM, BoAsHAs OaHs,
CEeKyHIOMEp, CYIIWIbHBIA miKad, Bechl JabopaTopHble (4 KJI. TOYHOCTH),
¢wibTpOBaNbHAS Oymara, WHIUKAaTOpHas Oymara, JaKMycC, CIHYKH), MOCYIO0U

(mpobupku, TPOOKH C Ta300TBOAHON TPYOKOH, YACOBOE CTEKIIO, IMIIMHAPHI



MEpHBIE, BOPOHKH, KOJObI KOHMYECKUE MIOCKOAOHHEIE Ha 250 cM® co mumdom,
KOJIOBI KOHHMYECKHE IIocKomoHHas Ha 500 cm® co mummoM, IpoOKH HpPHUTEPTHIE
(29/32), xpucTtamn3aTopsl, IKCUKATOPHI, IITATUBBI AJSl MPOOUPOK, MUTIETKU Ha 1,
2, 3, 5 cM, CTEKIIHHBIC NAJIOYKH, OFOPETKU IrPaayHpOBaHHbIE HA 25 cM®, cTakaHbI
mepHble Ha 100, 250, 500 cm®, ¢apdopoBas mnocyna (CTYNKH, IECTHUKH,
IJTACTUHKW), MEH3ypKH, €pIIUKH JabopaTopHble, damkud l[leTtpu, pe3wHOBBIC
TpyIIN, THTelIb, CTEKISHHBIC HAKOHCYHUKH ISl TPYOKH, aJOHXK, MPOBOJIOYKH
MEJHBIE) M peakThBaMu (TeKcaH, OpoMHas Boja, mepMmaHraHat kamuss KMnOg4
(mopomiok, 2 H pactBop), pactBop NaHCOsz (1 %, 5 %, 10 %), >TuiIOBBIi
criupTCoHsOH (95 %), mecok, cepHast kuciota HySO4 (koHnentpupoBannas, 10
%), wapoun xkameius CaCp, Tomyos, OyTHIJIOBBIM CIUPT, aMHJIOBBIN CIUPT,
NPONWIOBBIN criUpT, mmiepuH, cyiabdpar meau (1) CuSO, (mopomok, 1 %
pactBop), ruapokcun Hatpus NaOH (mopomok, 10, 30 % pacTtBopsI), Ouxpomar
xkamust KyCr,O; (mopormiok), peaktuB TosuteHca (aMMHA4YHBIA pPacTBOP OKCHJIA
cepebpa) [Ag(NH:)JOH (10 %), ykcycuas kucimora (10 %), maBesneBast Kuciaora
(10 %), dymaposas kucmora (10 %), mypaBbuHas kuciota (10 %), BuHHAs
kucinota (10 %), amerar Harpus (MOPOIIOK), CYKIMHAT HATpHs (TIOPOIIOK),
OeH30itHas kuciaoTa (MOpoIIOK), MeTuieHoBbl opawxkeBbld (0,1 H pactBop),
comstrass kucnora HCl (10 %), rmumma (0,2, 1 % pactBop), dheHondTanenH,
METHJICHOBBIM KpacHbIi, (opmanbaerun, xmopua sxenesa (I11) FeCls (10 %
pacTBOp), alleTaT CBUHIIA, BOJHBIA pacTBOp sSsMUHOrO Oenka (2 %), Xymopua HaTpHs
NaCl (moporiok, HachIlleHHBIH BOIHBIA pacTBOp), a3zoTHas kuciaora HNO3
(KOHIIEHTPUPOBaHHbBIH pacTBOp), cynbdar ammonus (NH4).SO, (mopoirok),
pacTuTensHOE Macio (MOICOTHEYHOE, PAiCOBOE, JILHSHOE, JIP.), PACTBOP Caxapo3bl
(1 %), pactBop ¢pykto3sl (1 %), pactBop riroko3sl (1 %), pacTBOp pe3opiivHa,
pactBop ManbTo3bl (1 %), pactBop nakto3wl (1 %), pacTtBop kpaxmana (1 %),
CIIUPTOBOM pacTBOp #oda, »(huUp OTUIOBBIM OYMIIEHHBIN, (QeHondTaneuH,
ruapokcun kammss KOH (0,1 momnw/m), Boga aucTHIUTMpOBaHHAs, THOCYJb(dat

Hatpus Na,S;03 (0,05 moiw/n)).



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

kammyc JIB®Y, kopnyc M, aya. 312, 315.
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Ilnan-rpa¢guk BHINOJTHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
BBINOJTHEHUSI CaMOCTOSITEILHOM HOPMBI
n/n padoTsI BpeMeHHU Ha
BBINOJIHEHHE
IToaroroBka
1 . .2019 g 4 3auer
Mpe3CHTAIINH
IToaroroBka
2 . .2019 g 4 3auer
Mpe3eHTalUN
3 . .2019 [Toaroroska pedepara 10 3auer

CamocTtosTenbHass paboTa CTYyJEHTOB COCTOUT M3 IOATOTOBKH K
NPAaKTUYECKUM  3aHIATHSAM, padOThl HaJa PEKOMEHJOBAHHOW JIMTEPaTypOH,
HaIlMCaHUs JOKJIAJ0B 10 TEME CEMUHAPCKOT0 3aHATHSI, IOATOTOBKH MPE3CHTALUM.

[IpenonaBatens mnpeaigaraer KaxAOMy CTYACHTY WHIMBHUAyalbHbIE H
muddepeHurpoBanHble 3aianus. HekoTopble M3 HUX MOTYT OCYUIECTBISTHCSA B
rpynmne (Hampumep, HOArOTOBKA JOKJIaAa M Mpe3eHTalMu MO OJHOM TeMe MOryT
JienaTb HECKOJIbKO CTYJIEHTOB C pa3/ieJIeHUEM CBOUX OOS3aHHOCTEH — OJAMH
TOTOBUT HAyYHO-TEOPETUYECKYIO YACTh, & BTOPOU POBOAMT aHAJIU3 MPAKTHUKH).

PexomMeHaanum mo caMmoCTOATEIbHOM padoTe CTYACHTOB

PedepupoBanue yueOHOM W HAYYHOM JUTEpaTyphl MpeANojaraer
yriayOJeHHOe M3YyYEeHHE OTAENbHBIX HAyYHBIX TPYAOB, UTO JIOJDKHO O0OECHeUHTb
BBIPAa0OTKY HEOOXOJAMMBIX HAaBBIKOB pabOThl Haja KHuroh. Bc€ 3to Oyner
CHOCOOCTBOBAaTh  PACUIMPEHUI0  HAy4YHOTO  KpPYro3opa, IMOBBIIICHUIO  UX
TEOPETUUECKON MOJTOTOBKH, (POPMUPOBAHUIO HAYUYHON KOMIIETEHTHOCTH.

Jns  pedepupoBaHuss mpemsiaraloTcsi yueOHbIE IMOCOOHsS, OTJIEJIbHbIC
MOHOTpaduyecKkue HCCIeAOBaHUS U CTaTbU IO BOMNpPOCAM, MPErLyCMOTPEHHBIM
nporpamMmoit yueoHoi nucuuiuinHel. [Ipu moadope auTeparypsl 1Mo BEIOpaHHOMY
BOIIPOCY HEOOXOAMMO OXBATUTh Ba)KHEWIIWE HAINpaBICHUS pa3BUTHUS JIaHHOU
HAayKH Ha cOBpeMeHHOM HTame. Oco0oe BHUMaHHE YACNATh TEM JHUTEpPaTypPHBIM
UCTOYHUKAM, KOTOpble (IIPSMO WJIM KOCBEHHO) MOIYT OKa3aTb IIOMOIIb

CricouaiuCry B €10 HpaKTquCKOﬁ ACATCIIBHOCTH. OI[HaI(O B I[aHHBIﬁ pasacia




BKJIFOUEHBI TAK)KE€ paObOThl U OTJEJIbHBIE UCCIEIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a IIpeAesibl  HU3y4aeMOM JHUCLHMIUIMHBL. OTYy JIMTEPATypy pPEKOMEHAYETCA
UCITIOJIB30BaTh IMpPHU JKEJIAHWHM PACIIMPUTh CBOM 3HAHMS B KaKOM-TMOO OTpaciu
HayKH.

Hapsiny ¢ nuteparypoit mo oO0muM BompocaMm s OakanaaBpoB
npeanoyaraeTca JuTeparypa ¢ y4€ToM mpodmis UX NpoQecCHOHATbHON
NEeSATEIbHOCTH, J00bITast camocrosTenpHo. He Bcs mpeanmaraemast surteparypa
pPaBHO3HAYHA MO COJEPKAHUIO U 00BEMY, MOATOMY BO3MOXKEH Pa3IUYHBIA TOJIXO]T
K €€ u3ydeHuro. B onHOM ciydae 3TO0 MoxkeT ObIThb oOuiee pedepupoBaHue
HECKOJIBKMX JIMTEPATyPHBIX HCTOYHUKOB PpAa3JIMYHBIX aBTOPOB, IOCBSIICHHBIX
PAaCCMOTPEHUIO OJHOTO M TOTO € BOMNpPOCa, B JAPYIOM CilIy4yae — JI€TajJbHOE
u3yueHue u pedepUpoBaHUE OJHOM M3 PEKOMEHJOBAaHHBIX pabOT WM Jaxe
OTIEIBHBIX €€ pa3leJOB B 3aBUCUMOCTH OT CTENEHH CIOKHOCTU BOMpOCa
(mpobsiematukm). s TOro 4ToOBl PpEMINTh, KaK MOCTYNHUTh B KaXKJJOM KOHKPETHOM
cily4ae, clIeyeT IPOKOHCYJIbTUPOBATHCS C MPENOAaBaTEIEM.

Beibopy ~ kOHKpeTHOM ~ paboThl  1mis  pedepupoBaHus  JOJIKHO
IIPEAIECTBOBATh JI€TAIbHOE O3HAKOMIICHHE C IIEPEYHEM BCEH JIMTEPATypHI,
NpPUBEACHHOM B Yy4yeOHOW mporpamme AucHUIUIMHBL. C BbIOpaHHOW padOTOit
PEKOMEHIYeTCsl BHAdalle O3HAKOMHUTBCS MYTEM MPOCMOTpA IOJ3aroJIOBKOB,
BBIJIEJICHHBIX TEKCTOB, CXEeM, TaOJuL, OOIIMX BHIBOJIOB. 3aTeM €€ HEeoOXOAMMO
BHUMATEJIbHO U BAYMYHUBO (BHUKas B MJIEW U METOJIbI aBTOpPA) MPOYUTATH, Jeast
MOMYTHO 3aMETKH Ha OTAEIbHOM JIUCTe OymMaru 00 OCHOBHBIX IOJIOKEHMSIX,
y370BBIX Bompocax. Ilociie nmpoureHus cieayer npoayMarb COAEPKAaHUE CTaTbU
WU OTIEIbHOM riaBbl, maparpada (eciau peub uAET 0 MOHOrpaduu) U KpaTKo
3anucarb. JIOCIIOBHO CIIEAyeT BBIIHCHIBATH JMIIb CTPOTHE OMNpENEICHUS,
(bopMyIupOBKHU 3aKOHOB. MHOTAa MOJIE3HO BKJIIOYUTH B 3alKUCh OJIMH-IIBA MpUMeEpa
Ui WwuniocTpauud. B ToMm ciiydyae, eciid BCTPETATCS HEMOHSTHBIE MECTa,
PEKOMEHAYETCsl NPOYUTaTh MOCIEAYIOUIEe H3JI0KEHHE, TaK KaK OHO MOKET
IOMOYb MOHATh MPENbIAYIIMM MaTepuas, W 3aTEM BEpPHYThCS BHOBb K

OCMBICJICHUIO MPCAbIAYHICTO U3JIOKCHUS.



Pesynbrarom paboThl HaJx JIUTEPATYpPHBIMH HCTOYHUKAMM  SIBIISAETCS
pedepar.

[Ipu moarotoBke pedepara HEOOXOAMMO BBIACIUTH Hanboyiee BaKHBIC
TEOPETUUYECKHE TMOJIOKEHUSI M OOOCHOBAaTh MX CaMOCTOSITENIbHO, OOpaias
BHUMAHUE HE TOJIBKO PE3yIbTaT, HO U Ha METOJAUKY, TPUMEHSIEMYIO MPU U3yUECHUU
npobsieMbl. UTeHrne Hay4yHOH JUTEpaTyphbl AOKHO ObITh KpuTHYecKUM. [loaTomy
HAJI0 CTPEMHUTHCS HE TOJBKO YCBOMTH OCHOBHOE COJIepKaHHEe, HO M CIOC00
JI0Ka3aTelIbCTBA, PACKPBITh OCOOEHHOCTH PA3JIMYHBIX TOYEK 3PEHHS MO OJHOMY U
TOMY JK€ BOIIpOCY, OLIEHUTh NPAKTUYECKOE MW TEOPETUYECKOE 3HAYCHHUE
pe3yabTaToB pedepupyemoii paboTel. BecbMa xenaTebHbIM 3JIEMEHTOM pedeparta
SBJIIETCS BBIPAKEHUE CIIyIIaTeIeM COOCTBEHHOTO OTHOIIEHUS K UJIEIM U BbIBOJIAM
aBTOpa, NOJAKPEIUIEHHOTO ONPEACICHHBIMU apryMeHTaMu (JIMYHBIM OIBITOM,
BBICKA3bIBAaHUSMU APYTUX UCCIAEAOBATENEH U TIP. ).

Pedeparsl  MoHOrpaduii, KypHAJIbHBIX CTaTE€d HCCIEAOBATEIBCKOTO
XapakTepa HENPEMEHHO [OJKHBI COJAEpKaTh, KAaK YK€ YKa3bIBAJIIOCH BBIIIIE,
ornpejeneHre npooieMbl 1 KOHKPETHBIX 3a7a4 UCCIIEI0BaHUs, ONMCAaHUE METOIOB,
MPUMEHEHHBIX aBTOPOM, a TaKkKE TE€ BBIBOJIbI, K KOTOPHIM OH MPUIIEN B PE3YJIbTaTEe
uccienosanus. I[lpeanaraemass nurepatypa mis peepupoBaHUS TOCTOSHHO
OOHOBJISIETCA.

Ienu u 3anaun pedepara

Pedepar (ot nart. refero — nokinanaeiBaro, cooOIIar0) NpeacTaBiIsieT coOon
KpPaTKOe M3JI0KEHUE TTPOOIEMBbI TPAKTUIECKOTO WIIM TEOPETUYECKOTO XapaKTepa C
(bOopMyITUPOBKOI OMpEICICHHBIX BHIBOJOB 10 paccMaTrpuBaeMoi Teme. M30pannast
CTYJIGHTOM Tpo0jieMa H3ydaeTcss M aHAIM3UPYETCS Ha OCHOBE OJHOTO WIH
HECKOJBKMX HCTOYHHKOB. B oTiamume oT KypcoBoil paOOThI, MpeACTaBISIONMIEH
co0Ol KOMILUIEKCHOE HCCJEI0BaHKME MpOoOJIeMbl, pedepar HampaBieH Ha aHaIu3
OJIHOM WJIM HECKOJIbKMX Hay4YHBIX padoT.

Lenstmu HanucaHus pedepaTa SBISAIOTCS:

. pa3BUTHE Yy CTYJIEHTOB HABBIKOB I[IOMCKA aKTyalbHBIX MpoOJIeM

COBPCMCHHOI'O 3aKOHOJATCJIILCTBA,



. pPa3BUTHE HABBIKOB KPAaTKOTO W3JI0KEHUSI MaTepuala C BbIJEICHUEM
JUIIb CaMbIX CYHIECTBEHHBIX MOMEHTOB, HEOOXOJUMBIX [JISi PACKPBITUS CYTH
po0JIeMBl;

. pa3BUTHE  HABBIKOB  aHaJAM3a  M3YYEHHOTO  MaTepuajia |
dbopMyUpOBaHHS COOCTBEHHBIX BBIBOJOB TI0 BBIOPAHHOMY BOTPOCY B
MUCEMEHHON (hOpMe, HAyIHBIM, TPAMOTHBIM SI3BIKOM.

3amauaMu HamucaHus pedepara sIBISIOTCS:

- Hay4YuTh CTYJ€HTa MaKCHUMaJbHO BEpPHO NepeiaTh MHEHUS aBTOPOB,
Ha OCHOBE padO0T KOTOPBIX CTYJEHT MUIIET CBOU pedepar;

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

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

- IIOMOYb CTYAEHTY OIPEICIUThCA C HWHTEPECYIOIIE €ro TEeMOM,
JanbHEHIIee pPacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTh MPU HAMMCAHUU
KypCOBOW pabOThI MJIA JUIIIIOMA;

- ySCHUTh Uil ce0d W W3JIOKUTh TPUYMHBI CBOETO COTJacus
(Hecoryacus) ¢ MHEHUEM TOT'O WJIM MHOTO aBTOpa MO JTaHHOU MpooJieMe.

OcHoBHBIE TpeOOBaHUS K COAECpkKaHUIO pedepaTa

CTyneHT AOMmKEeH HMCIOJb30BaTh TOJBKO T€ Marepuasbl (Hay4yHbIE CTaTbhH,
MOHOTpaduu, Mocodus), KOTOpPbIE UMEIOT MPSMOE OTHOIICHUE K M30paHHOU UM
Teme. He pgomyckaloTcsi OTCTpaHEHHBIE pAacCyXACHUS, HE CBS3aHHBIE C
aHanu3upyemon mpoodiemoit. Conepxkanue pedepara T0HDKHO ObITh KOHKPETHBIM,
UCCJIEIOBATHCS JJOJKHA TOJBKO OJIHA MpobdiieMa (AO0MyCKaeTcsl HECKOJIbKO, TOJIbKO
ecl OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIUMO CTPOTO MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HauaTh C OMNpECICHUS W aHajiu3a TMOHITUH, MepelTH K
MOCTAHOBKE NPOOJIEMBbl, MNPOAHATU3UPOBATh MYTH €€ pEeUIeHUusT U ClenaTh
COOTBETCTBYIOIIME BBIBONBI). PedepaT HOMKEH 3aKaHYMBATHCS BBIBEICHHEM
BBIBOJIOB I10 TEME.

I[To cBoeit cTpykType pedepaT COCTOUT U3:



1. TutrynbHOTO NIUCTA;

2.BBenenus, rae cTyJaeHT GopMyIupyeT IpodieMy, MoAIeKAIIYI0 aHAIU3Y
Y UCCJIEI0BAaHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM TMOCJEAOBATEIbHO pacKpbIBaeTCs
u30paHHas Tema. B oTimume OT KypcoBOM paboOThl, OCHOBHOW TEKCT pedepara
mpeanojaraer pasueneHue Ha 2-3 maparpada Oe3 BbeigeneHus TiaB. llpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JIONOJHATHCS — UIUTIOCTPAIUSIMU,
Tabnuiamu, rpapukamMu, HO UMHU HE CIEeIyeT "Meperpyxarb" TEKCT;

4.3akmoueHus, ri€ CTyIeHT (GOpMYJIMPYET BBIBOJbI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Cricka MCIOJb30BaHHOM JINTEPATyphl. B TaHHOM CIMCKE Ha3bIBAIOTCS
KaK T€ MCTOYHHMKH, Ha KOTOPBIE CChUIAETCSA CTYJEHT IPH IMOATOTOBKE pedepara,
TaK U UHbIE, KOTOPBIE ObLIA M3YUYEHBI UM IPU TOJATOTOBKE pedepara.

O6neM pedepara coctaBusier 10-15 cTpanuI] MAIIMHOTTMCHOTO TEKCTa, HO B
J1000M cllydae HE JOJDKEH mpeBbimath 15 crpanun. MatepBan — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, nmpaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢M.
CrpaHuLbl TOJKHBI OBITH MPOHYMEPOBaHbI. AO3alHbII OTCTYN OT Hayaja CTPOKH
paseH 1,25 cwm.

[Topsimok cnaum pedepara u ero oneHkKa

Pedeparsl mnumryTcst CTyneHTaMH B TEUYEHHE CEMecTpa B  CpOKH,
yCTaHaBJIMBAaEMbIE MPENOAaBaTeNIeM 0 KOHKPETHON JUCHUIUIMHE, JOKJIAIbIBACTCS
CTYIE€HTOM M BBIHOCUTCA Ha oOcyxzaeHue. IledaTtHplii BapuaHT caaercs
IPENOIABATENO0, BEYIIEMY JUCLUIUIMHY.

[lo pe3ynpTaTaM MNpPOBEPKU CTYJIEHTY BBICTABISIETCS ONpPENEIEHHOE
KOJIMYECTBO 0ajuioB, KOTOPOE BXOJUT B OOIIEEe KOJUYECTBO OANJIOB CTYJEHTA,
HaOpaHHBIX MM B TeueHue cemectpa. l[lpum ouenke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJEpPKaHUSI BBIOPAHHOW TEMeE, YETKOCTh CTPYKTYpbl pabOTHI,
yMeHHE paldoTaTh C HAyYHOM JHUTEpaTypod, yMEHHE CTaBUTh MpoOieMy u
aHAJIM3UPOBaTh €€, YMEHUE JOTUYECKU MBICIUTh, BIaJeHHe MpodeccHOHaTIbHOM

TEPMHUHOJIOTHEH, TPaMOTHOCTh O(hOPMIICHUSI.



3amaHus U1 CaMOCTOSATEIILHOTO BBIIIOJIHEHUS

1. TIo 3amaHHOM TeMe UMUTALIMOHHOM UTPBbI TOJIKEH OBITH IIPOBEJIEH aHAIU3
JUTEpATypsl MO u3ywyaeMoil aucuumuiiHe. [lo mpopaboTaHHOMY Marepuary
JOJKHA OBITh HOJATOTOBJIIEHA W IPEACTaBIEHA Ha OOCYXIEHHWE HMUTALMOHHAs
urpa.

2. Hamucanue pedepata mo Teme, MPEASIOKEHHOM MpenojaBareieM HId
CaMOCTOSITENIbHO BBIOPAHHOM CTYy/I€HTOM U COTJIACOBAHHOM C MPENOJaBaTENIEM.

3. TloaroroBka mpe3eHTaM C MCIOJB30BAHUEM MYJIBTUMEIUMHOTO
00opyT0BaHUS.

Temsbl pedpepaToB
1. Kpatkue cBegeHMss 1O HWCTOPHM BO3HUKHOBEHHMS M Pa3BUTHUS

opr AHUYCCKON XMMHUH.

2. Kuznb u nearenpHocth A.M. byTieposa.
3. Butanusm u ero kpax.
4, Ponb oTedecTBEHHBIX yYEHBIX B CTAHOBJICHUU M PA3BUTHH MHPOBOM

OPraHUYECKON XUMHH.

S. CoBpeMEeHHBIE NIPEJICTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHHUS.
6. DKOJIOTUYECKHUE aCIIEKThI HCTIOJIb30BAHUS YTIIEBOAOPOIHOTO CHIPBSI.
7. DKOHOMHUYECKHE ACIIEKThl MEKIYHAPOJHOTO COTPYIHHYECTBA 10

VCITOJIB30BAHUIO YIIJIEBOJOPOJAHOIO ChIPbS.

8. HUcropust OTKpHITHST U pa3padOTKM Ta30BbIX U HEDTIHBIX
MeCTOpOK1eHuH B Poccuiickoit denepannu.

9. XWMHSI YTIJIEBOJOPOIHOTO ChIPBS

10.  VYrmeBoopoHOE TOIUIMBO, €r0 BUJIbI 1 Ha3HAYEHUE.

11. CunTeTHuYecKHe KaydyKH: UCTOPHS, MHOTOOOpa3ue 1 NepCreKTHUBBI.

12. Pe3uHOTEXHMYECKOE TPOM3BOJCTBO W €ro pojib B HAy4yHO-
TEXHUYECKOM Tporpecce.

13. ApomaTtnueckue yrieBOAOPOAbl Kak ChIpbe Ui MPOU3BOJACTBA
NECTULIUIOB.

14. VrneBobl U UX POJb B )KUBOU NPUPOJIE.



15. CrpoeHue TIIIOKO3bI: HUCTOpHSI  pa3BUTUSA  MPEACTaBICHUN U
COBPEMEHHbBIEC BO33PECHMUSI.

16. Pa3Butue caxapHoi mpoMBINIIEHHOCTH B Poccum.

17. Metanon: xemopuaus u xeMohoous.

18. MmHoroaTromMHbie CIUPTHL. X, XUMHUECKHE U (PU3NUECKUE CBOICTBA.

19. ®opmanpaerua Kak OCHOBA MOJyYEHHUs BEIIECTB U MaTEPHUAJIOB

20. MypaBbrHas KMCJIOTa B IPUPOJIE, HAYKE U TPOU3BOJICTBE.

21. HUcropus 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 npoj0BOJIbCTBUS Kak Iiio0aibHasi mpobiieMa 4yeaoBeuecTBa
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. AMMMaK ¥ aMHUHBI — O€CKHCIIOPOIHBIC OCHOBAHUSI.

30. AHWIMHOBBIE KPACUTENH: UCTOPUS, IPOU3BOACTBO, IEPCIEKTHBA.

31. AMUHOKHUCIOTHI — aMpOTEpHbIE OPraHUUYECKHE COCTUHEHUS.

32. AMUHOKHUCIIOTHI — KaK CTPYKTYpHasl €IMHUIA OCIIKOBBIX MOJICKYJI.

33. CuHTreTnyeckue BOJOKHA HA aMUHOKHCIIOTHONH OCHOBE.

34.  CTpyKTyphl O€nKa U ero JeCTpyKTYpUPOBAHHUE.

35. buonoruueckue GyHKIUU OEIKOB.

36. benkoBasg oCHOBa HMMYHHTETA.

37. Jedunut Oenka B MUIIEBBIX MPOIYKTaX U €ro MPeoJ0jeHUE B paMKax
rJ100abHOM MPOOBOIBCTBEHHOU MTPOTPAMMBI.

38.  Xumwus u 6M0JIOTHSI HYKJIEMHOBBIX KHCJIOT.
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MMacnopt ®OC
o nucnuruinHe «Opranndeckasi XuMUst 1 OMOOpTaHNIECKasT XUMUS)

Koa u
¢bopmyupoBka
KOMIIETeHIIUH

JTtansbl GopMUPOBAHUSS KOMIIETEHIMU

OK-5 cnocobHOCTh
HCII0JIb30BaTh
COBPEMEHHbIE
METOIbI u
TEXHOJIOTMU (B TOM
qHUCIIe
MH(OpMALIMOHHBIE) B
npodhecCUOHAIBHOM
NeSATENbHOCTH

3Haer

OCHOBHBIC HMH(POPMAIIUOHHBIE PECYPCHI B
00JIaCTM XUMHUHU; COBPEMEHHBIC MPUEMBI U
METOJbl HCMOJb30BaHUSI HUH(POPMAIMOHHBIX
TEXHOJIOTUN /I pealu3aliy 3a/1ad Hay4yHO-
UCCIIE0BATENbCKOM, yIpaBJIECHYECKOM,
MPOEKTHOM, METOJMYECKON U KyJIbTYypHO-
MPOCBETUTENLCKON NIESITEIbHOCTH; COCTaB W
OCHOBHBIE XApPAKTEPUCTUKU COBPEMEHHOIO
pOrpaMMHOTr0 obecrnedeHus Ajii 00padoTKU
TEKCTOBOM, TaOJIMYHON, MYJIbTUMEIUNHON
uHbopMaIuu

YmMmeer

WCIOJIb30BaTh COBPEMEHHBIE  TE€XHOJOTUU
noucka W mepeBoAa HHGPOPMAIMOHHBIX
UCTOYHUKOB, Hcnojnp3oBath MKT  mna
pelieHus 3aja4 poheCCHOHAIBHOM
JICITEIbHOCTH

Bnaneer

ONBITOM CO3JIaHUSI JJIEKTPOHHBIX PECYPCOB,
HaInpaBJIEHHBIX Ha pelieHue
npodeccruoHaIbHBIX 3ajad; OTBITOM
B3aUMOJCHCTBUA B cetu HMHTepHer cC
JIPYTMMHM yYacTHUKAMHU 00pa30oBaTEIbHOTO
npoiecca U1t penieHus Hay4HO-
MCCIIEIOBATENbCKUX, MIPOEKTHBIX "
KYJbTYPHO-TIPOCBETUTEIBCKHUX 3a1a4
npodeccuoHaIbHON JeATCIIbHOCTH,
croco0aMu TOTIOTHEHUS TPO(eCCUOHATBHBIX
3HAHUU nyTeM UCIIOJIb30BaHUs
BO3MOXXKHOCTEMl ~ COBPEMEHHBIX  CETEBBIX
TEXHOJIOTHUH.

OIIK-2 cnocoOHOCTB
U TOTOBHOCTD
HCIOIL30BaTh

OCHOBHBIE 3aKOHBI

3Haer

OCHOBHBIC  TEOPETHYCCKHUE ITOJIOKEHUS
€CTECTBEHHOHAYYHBIX TACIATUINH;
TEOPETHYECKHE acCIeKThl TMpobooTOopa u
poOOIOATOTOBKHU 00BEKTOB,




€CTECTBEHHOHAYYHBIX pazIMyaromuUxcsi MO CBOEMY arperaTHoOMy

JTVCHUTUIAH B COCTOSIHUIO; TEOPUM M MPAKTUYECKOE

npodeccruoHanbHOM IPUMEHEHUE OCHOBHBIX METOJ0B

NEeATEIIbHOCTH, Ka4E€CTBEHHOIO U KOJIMYECTBEHHOTO

IPUMEHSTh  METOJbI XUMHYECKOTO aHau3a; TEOPUH U

MaTeMaTH4eCKOro OPaKTUYECKOE  MPUMEHEHUWE  OCHOBHBIX

aHaiau3a U (U3UKO-XUMHUYECKUX METO/IOB aHAJIN3a

MOACINpOBanus, NPUMEHATh  TOJIy4YEHHBbIC  3HAHUS  MIPHU

TCOPCTUYCCKOTO M | YVpeeT | pelIeHHH MPAKTUYCCKUX 3a/1a4 M MOCTAHOBKE

IKCIICPHMCHTAJIbHOT'O 71a00paTOPHBIX IKCIIEPUMEHTOB

HCCIEAOBARI po(deccCHOHaIbHO pOoQUIMPOBAHHBIMU
3HAHUSAMH U TPAKTUYECKUMH HaBbIKAMHU B
00JJaCTH €CTECTBEHHOHAYYHBIX JUCLUIUINH;
TEOpEeTUYECKOM paboToil ¢ yueOHOUH U
CIIPaBOYHOM JIMTEPATYpPOM; IPAKTUYECKON

Bnaneer | pabortoit c XUMHYECKOU IOCY 0,

UCIIOJIB3yEMON B KOJIMYECTBEHHOM aHAIIM3E U
yMEHHEeM  oOpamiatbcsi €O CIIOXKHOM
AQHAJIMTUYECKOW anmapaTypoid; IpPHUMEHSATH
NOJIyYCHHbIE  3HAHUS  [PU  U3YUYCHUU
NOCJIEYOUIUX TUCUUIIIIUH

OIIK-3 3HaeT COBPEMEHHYIO (PM3HYECKYI0 KapTUHY MHPA,

CIIOCOOHOCTBIO IPOCTPAHCTBEHHO-BPEMEHHBIX

MCIIOJIb30BATh 3HAHMS 3aKOHOMEPHOCTH, CTPOEHUE BEUIECTBA JJIS

O COBPEMEHHOM ITIOHUMAaHHUS OKPYKAIOLIEr0 MUPA U SIBJICHUIN

bu3nUecKoi KapTHHE IPUPOIBL; OOIINE MOHSATHUS

MHpa, 3akoHoaarenscTBa PO B obnactu

IPOCTPAHCTBEHHO- HKOJIOTMYECKOI 0€30IacHOCTH

BPEMEHHBIX

3aKOHOMEPHOCTSIX, Ymeer pa3OupaTbCsi B CYIIHOCTH COBPEMEHHOMU
busnueckon KapTUHE MUpa,

CTPOEHUHU BEILECTBA
11 [IOHUMAaHUA

OKpY Karolero Mupa
Y SBJICHUW IPUPOJIbI

IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUM BELIECTBA IS
MOHUMAHMS OKPY’KAIOIIEr0 MUpa U SIBJICHUN
IPUPO/IBI; CYIIHOCTH
XUMHYECKUX,
MUKpPOOHOJIOTUYECKUX U JPYTUX MPOLECCOB,

pa3ouparbcsi B
OMOXMMHYECKUX,

NPOTEKAIOIIUX MPU XPAHEHUU U TepepadoTKe




NUIIEBBIX ~ CHCTEM;  KJIacCU(UIIUPOBATH

OTXOAbI ITIPOMBIIIIICHHBIX HpGI[HpI/IHTI/Iﬁ

Bimameer | KOMIUIEKCOM  3HAaHMM O  COBPEMEHHOMU
duznyeckoit KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUHU BEILECTBA JIS
MOHUMAHHS OKPY’KAIOIIETO0 MUpaA U SIBJICHUN
IPUPOIBI; KOMILIEKCOM 3HAHUU,
MO3BOJIAIOIIUM OLIEHUTh CTENECHb BIIUSHUS
3arps3HEeHUs] aTMOC(EPHOTO BO3TyXa, BOABI U
MOYBBl HA 3JIOPOBBE JIIOJECH M COCTOSHHUE
OKPYXKaroLIen Cpeibl
OCHOBHBIE TIOHSTUSI TEOPUU TUIAHHUPOBAHUS
3 XUMUYECKOTO JKCIIEPUMEHTA; METO/IbI
- HAeT
[1K-9 BJIaICHUC OpraHu3aluu u MIPOBECHUS
OCHOBHBIMU AKCIIEPUMEHTAIIBHBIX UCCIEIOBAHUM
MEeTOoAaMu u "
OCYIIIECTBJISITh KOPPEKTHBIM BBIOOp THUIIA
npueMamMmu
Ymeer XMMHUYECKOTO  JKCIIEpUMEHTa IPU  €T0
MPOBEICHUSA
MJIAHUPOBAHUH.
AKCIIEPUMEHTAIIbHBIX
HCCIIeTOBAHMIA B HaBbIKaMU PUMEHEHUS METOJIOB
cBOCH MJIAHUPOBAHUSI XMMHUYECKOTO HKCIEPUMEHTA;
MPODECCHOHATBHON | Baneer OCHOBHBIMH  METOJaMH W  [pHUeMaMu
06I1aCTH IIPOBEICHUS AKCHEPUMEHTAIIBHBIX
UCCIIEIOBAaHUM B CBOEHM MpodeccuoHalbHON
obnacTu
OCHOBHBIE METOJbl W MPUEMBbI NPOBEACHUS
AKCIIEPUMEHTAIBHBIX MCCIEN0BAHUM B CBOEH
3 npodeccuoHabHON 001aCTH; CTaHIapTHHIE U
[IK-10 cnoco6HocTh | SHACT
cepTU(UKAIIMOHHBIC  WUCHBITAHUS  CHIPBA,
HPOBOJNTE FOTOBOM MPOAYKLUMH U TEXHOJIOTMYECKUX
CTaHJapTHBIE 51 MPOLIECCOB
CepTH(UKAIMOHHbIE MPOBOJUTH CTaH/IapTHBIC u
MCIIBITAHHA  CBIPBA, |y 0o cepTU(UKAIIMOHHBIC  WUCHIBITAHUS  CHIPBA,
TOTOBOU MIPOAYKIIUHA TOTOBOM NPOAYKIIMM MW TCXHOJOTMYCCKHX
M TEXHOJOTUYECKUX TIPOIICCCOB
IIPOIECCOB HaBbIKAMU OPTaHU3aLMH U POBEICHUS
CTaHJapPTHBIX u CepTU(PHUKALIMOHHBIX
Bnaneer s1ap pTH(uKaL

UCTIBITAHUM CBIPBSI, TOTOBOM NPOAYKIUU U
TEXHOJIOTUYECKHUX IPOLIECCOB;




MIPOBEICHUSA

ACATCIBHOCTHU

TCOPECTUUCCKUMU MCETOAAMHU W TIpUCMaMU

CTaHAAPTHBIX u

CEePTU(UKAIMOHHBIX  UCHBITAHUM  CBIPBA,
rOTOBOM TPOJAYKIMU W TEXHOJOTUYECKHUX
poleccoB B 00JacTu MpodecCHOHAIbHOU

n/n

Kontpouupyembie
pasienbl JUCHUTIIHHBI

Koap! u 3Tansl (popMupoBanus

KOMIIeTeHI M i

OneHo4HbIE cpecTBAa

IIpomexyTOYHBIH Hrorosas
KOHTPOJIb aTTecTalus

Pa3znen 1. Homenknatypa
OpPraHUYeCKNX COeIUHEHHUH

OK-5
OIIK-2
OIIK-3
IK-9
[K-10

3HaeT OCHOBHBIC
HHPOPMALMOHHBIC
pecypchl B 001acTi
XUMHU; COBPEMEHHBIE
TIPUEMBI 1 METOIBI
WCIIOJIb30BaHUS
nH(pOpPMALIMOHHBIX
TEXHOJIOTUH JJIs1
peanuzanuu 3auaq
HAY4YHO-
HCCJIEI0BATENIbCKOM,
YIpaBIeHIECKOH,
MIPOEKTHOH,
METOIUYECKON U
KyJBTYpHO-
MIPOCBETUTEIBCKOM
JIeSTETbHOCTH, COCTaB
1 OCHOBHbBIC
XapaKTePUCTUKH
COBPEMEHHOTO
MPOrPaMMHOTO
obecrieueHus st
00pabOTKU TEKCTOBOH,
TaOJIUIHOM,
MYJIbTUMEANTHON
HHPOPMALINY;
OCHOBHBIC
TEOPETHICCKHE
MTOJIOKECHHUS
€CTECTBEHHOHAY YHBIX
JIUCITUTUINH;
TEOPETUICCKUE
aCTeKTHI MpobooTOopa
1 TIPOOOTTOATOTOBKH
00BEKTOB,
pa3IMYArOIIUXCS 10
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUHU U
MPaKTHIECKOE
MPUMEHEHUE OCHOBHBIX
METOJIOB
KauyeCTBEHHOTO U
KOJMYECTBEHHOTO
XUMHUYECKOTO aHaJIH3a,;
TEOPHH U
MPaKTUIECKOE
MPUMEHEHUE OCHOBHBIX
(U3UKO-XMMHYCCKHIX

YO-1-
cobecenoBaHMue; Dk3aMeH
[1P-4 — pedepar




METOJOB aHaJIN3a;
COBPEMEHHYIO
(U3UYCCKYIO KAPTHHY
MUpA,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIeCcTBa
IS IOHUMaHMS
OKpY’KaIOIIero MUpa u
SIBIIGHUN TIPUPOJIBI,
0oO0IIMe TOHATHS
3aKoHoO IaTeabcTBa PD
B o0nactu
JKOJOTUYECKOM
06€30MacHOCTH;
OCHOBHBIC ITOHATHUA
TeOpI/II/I HJ'IaHI/IpOBaHI/ISI
XHUMHYECKOTO
IKCIICPUMEHTA,
METOZBI OpTraHU3auU
U TIPOBEJICHUS
AKCIICPUMEHTAIBHBIX
HUCCIIEJOBAHMIA;
OCHOBHBIC ME€TOObI 1N
HpI/IeMLI HpOBeZ[eHI/IH
3KCHepI/IMeHTaIILHI)IX
HCCJIEIOBaHUI B CBOCH
npodheCCUOHATBHOM
o0acTy; cTaHIapTHBIC
U cepTH(UKAITUOHHBIE
UCTIBITAHUS CBIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYECKUX
MIPOIIECCOB

YMeer UCIonb30BaTh
COBpEMEHHbBIE
TEXHOJIOTHH MTOUCKA U
nepeBojia
HHPOPMALMOHHBIX
HCTOYHHUKOB,
ucnoas3zoBats UKT
IUTS pEeUICHUS 3a1a4
npoQeCCHOHATBHOM
JIESTeITbHOCTH;
MIPUMEHSTh
MOJyYCHHBIC 3HAHHS
MIPY PEIICHUH
MPAaKTUYIECKUX 3a/1a9 U
MOCTaHOBKE
ma00paTOPHBIX
9KCIICPUMEHTOB;
paszbuparbcs B
CYIIHOCTH
COBPEMEHHOI
(hu3nIecKoi KapTHHE
MUpa,
MPOCTPAHCTBECHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIeCTBa
JUTS TOHUMAaHUS
OKPY’KaIOIIEero MUpa H




SIBJICHUH TIPUPOJIBI;
pa3ouparbcs B
CYILITHOCTH
XMMHYECKHX,
OHOXUMHYECKHX,
MHUKPOOHOJIOTMYECKUX
U IPYTHX MPOIIECCOB,
MPOTEKAOUINX MIPU
XpaHEHUH U
nepepadoTKe MHIIEBHIX
CHCTEM;
KI1accu(pUIIPOBaTH
OTXOJBI
MPOMBIIIICHHBIX

e ANPUATUH;
OCYILECTBIIATh
KOPPEKTHBII BEIOOD
TUIIA XUMHYIECKOTO
SKCTIEPUMEHTA TIPH €r0
IUTAaHUPOBAHNUH;
MIPOBOANTH
CTaH/IapTHBIC U
cepTH(UKAITNOHHBIC
UCTIBITAHHUS CHIPBS,
FOTOBOW MPOAYKLIUHU U
TEXHOJIOTHYECKUX
MIPOIIECCOB

Bnaneer onbsitom
CO3/1aHus
DJIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
peleHne
po¢eCCHOHATHHBIX
3a]1a4; OIBITOM
B3aHMOJICHCTBHSA B
cetu MHTepHeT ¢
JIPYTHUMH YYaCTHUKAMU
00pa3zoBaTeNLHOTO
mporiecca Jyisl peiieHust
Hay4HO-
HCCIIEI0BATEIbCKIX,
MIPOCKTHBIX U
KYJIBTYpHO-
MPOCBETUTEIBCKUX
3amad
npoQeCCHOHATBHOM
JIESITeIbHOCTH,
criocobamu
IIOITIOJTHCHU A
npodeccrnoHaTbHBIX
3HaHUM IyTeM
HCIIOJIb30BaHUS
BO3MOXHOCTEH
COBPEMCHHBIX CETEBBIX
TEXHOJIOTUH;
npodeccroHanbHO
MpOGUINPOBAHHBEIMH
3HAaHUSMH U
MIPaKTUIECKUMHU
HaBBIKaMU B 00J1aCcTH
€CTECTBEHHOHAYYHBIX
JICTIHTUINH;




TEOPETUYECKON
paboToii ¢ yueOHOU U
CIIPaBOYHOU
JUTEpaTypoi;
MpPaKTHYECKOH paboToi
C XUMUYECKOH
[IOCYIOH,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHan3e ¥ yMEHUEM
oOpamratbecs co
CIIOKHOU
AHaJIMTUYECKON
anmnaparypou;
MPUMEHSTH
TMOJYYCHHBIC 3HAHUA
MPH U3YYECHUU
MOCTETYFOLIUX
JUCTIATUINH;
KOMILICKCOM 3HaHHU O
COBPEMEHHOMN
(hu3nIecKoi KapTHHE
MHpa,
IIPOCTPAHCTBEHHO-
BPEMCHHBIX
3aKOHOMEPHOCTSX,
CTPOCHUU BeleCcTBa
JUI1 IIOHUMaHUuA
OKpY’KaloIIero MUpa u
SIBIICHUI TIPUPOJIEI;
KOMILICKCOM 3HAHWA,
TTO3BOJISFOIIM
OIICHUTPH CTETICHB
BIIMSTHUS 3aTPSA3HEHUS
aTMOCc(epHOTO
BO3/1yXa, BOJBI U
TMOYBbI HA 3TOPOBLE
JIIOJEN U COCTOSIHUE
OKpY>Karouiei cpejipl;
HaBbIKaAMH
MIPUMEHECHUS METOJIOB
TUTAHUPOBaHHS
XUMHYECKOTO
JKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMHU
U IIpHeMaMu
MPOBEACHUS
OKCIICPUMEHTAJIbHBIX
HCCIIEI0BaHUil B cBOEH
npodeccrnoHaTbHOM
obacru;

HaBbIKAMH
OpraHu3aluu 1
MPOBEACHUS
CTaHJApTHBIX U
CepTU(PUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHIECKUX
TIPOIIECCOB;
TEOPETHICCKUMHU
METOAAMH U IPUEMaMH
MIPOBEICHUS




CTaH/aPTHBIX U
cepTH(UKAIMOHHBIX
UCTIBITAaHWUH CBIPbS,
TOTOBOH NMPOIYKIUH U
TEXHOJIOTUYECKHX
IPOLIECCOB B 001aCTU
npodeccHOHATBHOM
JeATeIbHOCTH

Paznen 2. Yraesonopoabt

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

3HaeT OCHOBHBIC
WHPOPMALNOHHBIC
pecypchl B obmacTu
XUMHU; COBPEMEHHBIE
TIPUEMBI 1 METOJIBI
HCTIOJIb30BaHUS
HH(POPMAIMOHHBIX
TEXHOJIOTUH JJIs1
peanuzanuu 3anad
HAY4YHO-
HCCJIEI0BATENIbCKOM,
YIpaBIeHIECKOH,
MIPOEKTHOH,
METOIUYECKON U
KyJIBTYpHO-
TIPOCBETUTEIBCKOM
JIESITeIbHOCTH, COCTaB
1 OCHOBHBIC
XapaKTePUCTUKH
COBPEMEHHOTO
MPOrPaMMHOTO
obecrieueHus st
00pabOTKU TEKCTOBOH,
TaOJIUIHOM,
MYJIbTUMEAUITHON
HHPOPMALINY;
OCHOBHEBIC
TEOPETHICCKHE
MOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JUCIUTUINH;
TEOPETHYCCKHE
acIeKTHI MpodooTOOpa
U TIPOOOIIOITOTOBKH
00BEKTOB,
pa3IMYArOIIUXCS 10
CBOEMY arperaTHoOMy
COCTOSIHUIO; TEOPUH H
MPaKTHIECKOE
MPUMEHEHNE OCHOBHBIX
METOIOB
Ka4eCTBEHHOI'O U
KOJINYECTBEHHOTO
XMMUYECKOTO aHAJIN3a;
TEOPUH U
MPaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
(hU3UKO-XUMHYECKIX
METOJIOB aHaJIn3a;
COBPEMEHHYIO
(hU3UYECKYIO KapTUHY
MHpa,
MIPOCTPAHCTBEHHO-
BpEMEHHBIX
3aKOHOMEPHOCTH,

YO-1-
cobecenoBaHMe;
[1P-4 — pedepar

DK3aMeH




CTpPOEHUE BeILeCTBA
JUIA TIOHUMAaHUs
OKpYIKaIoIIero Mupa u
SIBIICHUI TIPUPOJIBI,
0O0ILIHE MOHATHS
3aKoHO IaTeabcTBa PD
B o0jacT
JKOJOTUYCCKOMN
0€301I1aCHOCTH;
OCHOBHBIE ITOHSTHS
TEOPHH TUTAHUPOBAHUS
XHUMUYECKOTO
JKCIIEPUMEHTA;
METO/IBI OpraHU3aluu
Y TIPOBEACHUS
3KCHepI/IMeHTaIH)HI>IX
HCCJICIOBaHUI;
OCHOBHBIC ME€TOObI 1
TIPUEMBI TIPOBEICHIS
AKCIICPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npogeccHOHATBHOM
o0yacTy; cTaHIapTHBIC
U cepTh(UKaOHHBIE
HCIIBITAHUS CI:-IpI:-H,
FOTOBOW MPOAYKLIUHU U
TEXHOJIOTHYCCKUX
MIPOLIECCOB

YMeerT ucnosnb30BaTh
COBpEMEHHbBIE
TEXHOJIOTHH MTOUCKa U
nepeBoia
HHPOPMATMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
JUTS pEeUICHUS 3a1a4
npodeccnoHanbHOM
JIeSITENIbHOCTH;
MIPUMEHSTh
MOJTy4eHHbIC 3HAHUSI
[IPU PEIICHUH
MPAaKTUYECKUX 327129 U
MTOCTaHOBKE
71ab0paTOPHBIX
9KCIIEPUMEHTOB;
pasouparbcs B
CYLIHOCTH
COBpPEMEHHOM
¢bu3ugecKoi KapTHHE
Mupa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUTSE TOHUMAaHUS
OKpY’KaIoIIero Mupa u
SIBIICHUI TIPUPOJIBI;
pas3ouparbcs B
CYLIHOCTH
XUMHYECKUX,
OMOXUMHYECKHX,
MHUKPOOHOIOTHYECKUX
1 IPYTHX MPOIECCOB,




NPOTEKAIOLINX MTPU
XpaHEeHHU!U U
nepepabdoTKe MUIIEBBIX
cHUCTeM;
KiaccuuImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
MIpeANPUATHI;
OCYIIECTBIISTH
KOPPEKTHEII BEIOOP
THUITa XUMHIECKOTO
9KCTIEPUMEHTA IIPH €T0
IUIAaHUPOBAHUY;
MPOBOAUTH
CTaH/IapTHBIC U
CepTU(DHUKAIIMOHHBIC
HCHBITaHUSA ChIPbA,
FOTOBOM MPOJLYKIUU U
TEXHOJIOTHYECKUX
MPOLIECCOB

Brnaneet ombirom
CO3/IaHusA
AIEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
penieHue
po¢heCCHOHATBHBIX
3a71a4; OIbITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JIPYTAMHU YIaCTHUKAMH
00pa30BaTENFHOTO
mporiecca sl peeHus
HaY4HO-
HCCIIEI0BATEIIbCKIX,
MIPOCKTHBIX U
KYJIbTypHO-
MMPOCBETUTEIbCKUX
3aga4
npodeccrnoHanbHOM
JIESITeIbHOCTH,
crocobamu
TIOTIOTHEHHS
po¢eCCHOHATBHBIX
3HaHUi myTeM
HCTIOJIb30BaHUS
BO3MOXHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHH;
podeccCHOHAIBHO
npoGUIMpPOBaHHBIMU
3HAHUIMU U
MMPaKTUYECKUMHN
HaBBIKAMU B 00JIaCTH
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETUYECKON
paboToii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEpaTypoOu;
MIPaKTUIECKON paboToi
€ XUMHYECKOHI

MOCY 10U,




UCTIONB3YyEeMOH B
KOJIMYECTBEHHOM
aHanu3e U yMEHUEM
oOpamrarecs co
CJIOXKHOM
AHaJIMTUYECKON
anmnaparypo;
TIPUMEHSTD
MIOJTyICHHBIC 3HAHUS
TIPH U3yUYCHHUU
TTOCTIC Y FOIITIX
JUCTIATUINH;
KOMIUIEKCOM 3HaHUH O
COBpPEMEHHOM
(hu3uYecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBA
U TOHUMAaHUS
OKpY’KaIOIIero MUpa U
SIBIICHUI TIPUPOIEI;
KOMILJIEKCOM 3HAHUM,
MO3BOJISTFOIIIUM
OIICHUTD CTETNIEHb
BITUSTHUS 3aTPSA3HEHUS
aTMoc(epHOTro
BO3/lyXa, BOJIbI U
MTOYBHI HA 3JI0POBHE
JIOEH ¥ COCTOSTHHE
OKpY’KaroIIel CpeJibl;
HaBBIKAMU
MIPUMEHECHUST METOJIOB
TUTAHUPOBAHHS
XUMHUUYECKOTO
IKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMH
Y ipueMaMu
MIPOBEICHUS
AKCIICPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npogeccCHOHATBHOM
obnacTw;

HaBBIKAMU
OpraHu3aluuu u
MIPOBEICHUS
CTaHJaPTHHIX U
cepTH(GHUKAITMOHHBIX
HCIBITAaHUH CBIPbS,
rOTOBOM MIPOLYKIUU U
TEXHOJOTHIECKHUX
MIPOLIECCOB;
TEOPETUUECKUMU
METOJIaMU U pUeMaMu
[IPOBEJICHUS
CTaHJApPTHBIX U
cepTU(hUKAIIMOHHBIX
WCTIBITAHUMN CHIPbS,
TOTOBOM MPOIYyKUUHU U
TEXHOJIOTHIECKUX
MIPOIIECCOB B 00JIACTH
npodeccrnoHaTbHOM




JACATCIBbHOCTU

Pasznen 3.
Kucnopoaconepxkarrie
OpraHUYECKHE BEIeCTBa

OK-5
OIIK-2
OIIK-3
IK-9
[K-10

3HaeT OCHOBHbIE
MH(POPMAIMOHHBIC
pecypchl B 001acTu
XMMUU; COBPEMECHHEIC
MPUEMBI U METOIBI
UCTIOJIb30BaHMS
HHPOPMAIMOHHBIX
TEXHOJIOTHI JIIS
peanu3any 3agad
Hay4HO-
HCCJIEIOBATEILCKOM,
YIIPABIEHYECKOM,
MIPOEKTHOIA,
METOIUYECKOU U
KyJIbTYpHO-
IIPOCBETUTENBCKOU
JIESITETIBHOCTH, COCTAB
U OCHOBHBIE
XapaKTePUCTHKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHUs st
00pabOTKU TEKCTOBOH,
TaOJINYHOMH,
MYJIbTUMEIUNHON
nndopmanumy;
OCHOBHBIE
TEOpeTHYECKUE
TIOJIOXKEHHUST
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOIIOITOTOBKH
00BEKTOB,
pa3nuYaonuxcs o
CBOEMY arperaTHoOMy
COCTOSIHUIO; TEOPHHU H
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
METOZIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOT'O
XMUMHAYECKOTO aHAJIN3A;
TECOPUH U
MPaKTHIECKOE
MPUMEHEHNE OCHOBHBIX
(DUBUKO-XUMHUYECKHUX
METOJIOB aHAJIN3a;
COBPEMEHHYIO
(bU3UIECKyI0 KApTHHY
Mupa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOEHUE BEILECTBA
JUTS TIOHUMAaHUS
OKpYIKaIoLIEero Mupa u
SIBJICHUHW TIPUPO/IBI,
oOIIMe TTOHSATHS
3aKkoHo1aTenscTBa PO
B o0acT

YO-1-
cobecenoBaHue;
[1P-4 — pedepar

DK3aMeH




JKOJIOTUYECKOU
0e30MacHOCTH,
OCHOBHBIE TTOHATHUS
TCOPHUH TUTAHUPOBAHUS
XUMHYECKOTO
9KCIICPUMCHTA,
METO/Ibl OPTraHU3aINN
Y MIPOBECHUS
IKCTIEPUMEHTATBHBIX
HCCJICIOBAaHUM;
OCHOBHBIC METOIBI 1
MPUEMbI IPOBEICHUS
IKCICPUMEHTATBHBIX
HCCIIEIOBAaHUH B CBOCH
npodheCCHOHATBHOM
o0yacTy; cTaHAapTHBIE
U cepTh(UKaMOHHBIE
HCHBITaHUSA ChIPbA,
TOTOBOU MPOAYKIMU
TEXHOJIOTHYECKUX
IIPOIIECCOB

‘YMeeT ucronbp30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH TTOUCKA U
nepeBoja
nH(pOpPMALMOHHBIX
HUCTOYHUKOB,
ucnonszoBath UKT
JUISL peLlIeHus 3a1a4
npodeccnoHanbHOM
JIeSITeTHHOCTH;
MIPUMEHSTH

MOy YCHHBIC 3HAHUS
TIPH peIIeHUN
MPaKTUYECKUX 32719 U
MTOCTaHOBKE
11a00paTOPHBIX
9KCIICPUMEHTOB;
paszbuparbcs B
CYUIHOCTH
COBpPEMEHHOM
(bu3nIecKoil KapTHHE
MHDa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUISL IOHUMAaHHuA
OKpYIKaIOLIero Mupa u
SIBJICHUI IPUPOJBL;
paszbuparbcs B
CYUIHOCTH
XUMHYCCKHUX,
OHMOXUMHUYECKHX,
MHUKPOOHOIIOTHIECKUAX
U IPYTHX MPOIECCOB,
MPOTEKAIIUX PU
XPaHCHUU H
nepepadoTKe MUIIEBBIX
CHCTEM;
KJIAaCCU(PUITUPOBATH
OTXOJBI
MIPOMBIIITICHHBIX




IpeaNpUsSTHI;
OCYILECTBIISATh
KOPPEKTHBIH BBIOOD
TUIa XUMHYECKOTO
9KCIIEPUMEHTA NP €ro
IUTAaHUPOBAHUY;
MIPOBOANTH
CTaH/IApTHBIC U
cepTUPHUKAITNOHHEIC
UCTIBITAHHS CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHIECKUX
MPOLIECCOB

Brnageer onbiToMm
CO3/1aHus
INEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pelnieHue
po¢eCCHOHATHHBIX
3a7a4; OIBITOM
B3aNMOJICHCTBHSA B
cetu MHTEpHET €
JIPYTAMHU YIaCTHHUKAMH
00pa3zoBaTeNLHOTO
mporiecca sl peleHus
Hay4HO-
HCCIIeI0BATEIbCKHUX,
MPOCKTHBIX U
KyJIbTYPHO-
MIPOCBETUTEIBCKUX
3amaq
npodeccCHOHATBHOM
NIESITeTbHOCTH,
criocobamu
TIOTIOTHEHHS
npodeccrnoHamTbHBIX
3HaHU IyTeM
HCTIONB30BaHUS
BO3MOXHOCTEMN
COBPEMEHHBIX CETEBBIX
TEXHOJIOT UL
npo¢eCcCHOHATBHO
MpOoPUINPOBAHHBEIMH
3HAaHUSMH U
MPAaKTUICCKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JUCITUTUTHH;
TEOPETUUECKOH
paboToii ¢ yueOHOH 1
CIIPaBOYHOU
JIUTEPATypOii;
MPaKTHYECKOH paboToH
C XUMHYECKOHI
MOCYI0M,
UCTIONB3yEMOH B
KOJIMYECTBEHHOM
aHaIu3e U yMEHUEM
oOparmarbcs co
CJIOKHOM
AHAIIMTUYECKOU
anmnaparypou;




MPUMEHSITD
MOJIyYEeHHBIE 3HAHUSA
MIpU U3YYEHUH
MOCTETYIONUX
JIUCIUTUINH;
KOMIIJIEKCOM 3HaHHH O
COBPEMEHHOMN
¢bu3nIecKoil KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BeleCTBa
JUTsl TOHUMAaHUS
OKpY>KaloIIero MUpa u
SIBIIGHUU TIPUPOJIBL;
KOMILJIEKCOM 3HaHUM,
MO3BOJISIOIUM
OIICHUTPH CTETICHB
BIIMSTHAS 3aTPS3HEHUS
aTMOC(EepHOTO
BO37yXa, BOJBI U
TIOYBHI Ha 3I0POBHE
JIIOJEH U COCTOSIHUE
OKpY>Karoliei cpeipl;
HaBbIKaMU
MIPUMEHEHUS METOI0B
IUTAHUPOBAHUS
XMUMUYECKOTO
IKCICPUMEHTA,
OCHOBHBIMH METOAAMU
U TIpHeMaMu
MIPOBEICHUS
AKCIICPUMEHTANTBHBIX
HCCIIEJOBAHUN B CBOEH
npodeccnoHanbHOM
obuacru;

HaBbIKaMU
OpraHu3aIy U
MIPOBEICHUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
UCTIBITAHUH CHIPBS,
TOTOBOM MPOJYKLUU U
TEXHOJIOTUYECKUX
MPOLIECCOB;
TEOPETHIECKUMHU
METOAAMH U IPUEMaMH
MIPOBEICHUS
CTaHJAPTHBIX U
cepTu(HUKAITMOHHBIX
HCIBITAaHUH CBIPbS,
TOTOBOM MPOJYKLUU U

TEXHOJIOTHYECKUX
MPOIIECCOB B 00IaCTH
npo¢eCCHOHATBHOM
JICSITEIIbHOCTH
3HaeT OCHOBHBIE
OR-5 nH(pOpMAHOHHbIE
Paznmen 4. AzoTconepxaine OIK-2 pecypchl B obnacTu vo-1-
COCAMHEHUS OTIK-3 XHUMHH; COBPEMEHHBIE cobecepoBame; Ixsamen
I1K-9 ’ I1P-4 — pedepar
K-10 MPUEMbI U METO/IbI

HCIIOJIb30BAHUS




HH(POPMALMOHHBIX
TEXHOJIOTUH JIJIs
peanu3ayu 3aaa4q
HAYYHO-
HCCIIEI0BATENbCKOH,
YIIPABJIEHYECKOH,
IIPOEKTHOM,
METOIUYECKON U
KyJIBTYpHO-
IIPOCBETUTENBCKON
NIEITEILHOCTH, COCTAB
M OCHOBHBIE
XapaKTCPUCTUKH
COBPEMEHHOTO
MPOTPaAaMMHOTO
obecreueHus Iy
00pabOTKU TEKCTOBOM,
TaOJIUMYHOMH,
MYJIbTUMEANNHON
HHPOPMALINY;
OCHOBHBIE
TEOpPETHICCKHE
ITOJIOKEHHUSI
€CTECTBEHHOHAYYHBIX
JACLIMILINH;
TEOPETHYCCKHE
acIeKTHI MpobooTOOpa
1 TIPOOOIIOATOTOBKH
00BCKTOB,
pa3THYaroIIUXCs 10
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPUH H
MPaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOIO
XUMHUYECKOI0 aHAJIN3a;
TEOPUH U
MPAaKTUIECKOE
MIPUMEHEHNE OCHOBHBIX
(U3UKO-XMMHIECKIX
METOJIOB aHaJIN3a;
COBPEMEHHYIO
(hU3UYECKYIO KapTUHY
MHUpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHUE BEIEeCTBa
JUIS1 TIOHUMAaH S
OKPY’KaIOIIEero MUpa
SIBIICHUIA TIPUPOJIEI,
00I1IHEe MOHATHS
3aKoHoaTeabcTBa PD
B o0actu
9KOJIOTHYECKOMI
0e30MacHOCTH;
OCHOBHBIE TTOHSTHS
TEOPHUH TUTAHUPOBAHHUS
XHMUYECKOTO
IKCIIEPUMEHTA;
METOJIbl OpPTaHU3alun




U MIPOBEJICHNUS
9KCTIEPUMEHTAITLHBIX
HCCIIEIOBAHUN;
OCHOBHBIE METO/IBI U
MPUEMBI IPOBEICHUS
9KCTIEPUMEHTAITBLHBIX
HCCIEeI0OBaHU B cBOEH
npodeccHOHATBHOM
o0acTy; cTaHIapTHBIC
U cepTu(UKAITNOHHBIE
UCTIBITAHHS CHIPBS,
TOTOBOM MPOIYyKIUHU U
TEXHOJIOTUYECKHX
MPOLIECCOB

YMeerT ucnosb30BaTh
COBpPEMEHHBIE
TEXHOJIOTHH MTOUCKA U
nepeBoja
nH(pOpPMAMOHHBIX
HCTOYHHKOB,
ucnoas3zoBate UKT
JUIS peTICHNS 3a1a4
npodeccrnoHaIbHOM
JIeSITEITIbHOCTH;
MPUMEHSTH
MOJTy4eHHbIC 3HAHUS
TIPU pEeLICHUH
NPaKTHYECKUX 337134 1
MIOCTaHOBKE
11a00paTOPHBIX
9KCTIEPUMEHTOB;
pa3oupartbcs B
CYLIHOCTH
COBPEMEHHOM
¢bu3nIecKoi KapTHHE
MUpa,
MIPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOCHUH BeleCTBa
JUIsl IOHUMAaHUs
OKPYKaIOLIEero MUpa u
SIBTICHUH TIPUPOIBI;
pasouparbcs B
CYIIHOCTH
XMMHUYECKHX,
OHMOXUMHYECKHX,
MHKPOOHOJIOTHIECKUX
H JIpyTUX MPOLECCOB,
MPOTEKAOLIUX MIPU
XpaHeHHU! U
nepepadoTKe MUTIEBBIX
CHCTEM;
KJaccu(uImpoBaTh
OTXO/IBI
MPOMBIIIIEHHBIX
IpeaNpUsSTHH;
OCYILECTBIISATh
KOPPEKTHBIH BBIOOD
THIa XUMHIECKOTO
9KCTIEPUMEHTA IIPH €T0
IUITAaHUPOBAHUH;
MPOBOANTH




CTaHJAPTHBIC U
CepTUPHUKAIIMOHHEIC
UCTIBITAHUSA CBIPbS,
TOTOBOM MPOIYKIUH U
TEXHOJIOTHYECKHUX
MIPOLIECCOB

Brnageet onbiTom
CO3/1aHusA
ANEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
po¢eCCHOHATBHBIX
3a/1a4; OMBITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JPYTUMU Y4aCTHUKAMH
00pa3zoBaTeNLHOTO
mporiecca sl peleHus
Hay4HO-
HCCIICI0BATEIbCKIX,
MIPOCKTHBIX U
KyJIBTYpHO-
MIPOCBETUTEIBCKUX
3aga4
npodheCCUOHATBHOM
JIESITeTIBHOCTH,
crocobamu
MTOTIOJTHEHHUSI
npodeccrnoHamTbHBIX
3HAHUU MTyTeM
HCTIOTb30BaHUS
BO3MOXHOCTEH
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npo¢eCCHOHATBHO
npoUINPOBaHHBIMH
3HAHUSAMH U
MPAKTUICCKUMHU
HaBBIKaMU B o0acTu
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETUYECKON
pabotoii ¢ yueOHOU U
CIIPaBOYHOM
JIUTEpaTypoi;
MPaKTHYECKOH paboTOH
C XUMUYECKOH
MOCY/I0H,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHan3e ¥ yMEHUEM
obpamarbcs co
CII0>KHOM
AHAITUTUYECKOM
anmaparypoi;
MPUMEHSTh

MOy YCHHBIC 3HAHHS
MIPY U3YUYCHHUU
MTOCTIE Y FOIITIX
JUCTIATUINH;
KOMIUIEKCOM 3HAHUH O
COBpPEMEHHOM




(hu3nvecKoi KapTHHE
MHUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BEIlEeCTBa
U TOHUMAaHUS
OKpY’KaIOIIeTo MUpa ’
SIBIIGHUH TIPUPOJIBL;
KOMIUICKCOM 3HAHH,
TTO3BOJISFOIIIM
OIICHUTDH CTETICHB
BIIMSIHUS 3aTPSA3HCHHUS
aTMoc(epHOTro
BO3JlyXa, BOJIbI U
TMOYBbI Ha 3T0POBLE
JIFOJIEH U COCTOSIHUE
OKpY>Karollei cpeipl;
HaBBIKAMU
MIPUMEHECHHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
IKCIICPUMEHTA,
OCHOBHBIMH METOJaMH
W IpHEMaMU
MPOBENCHUS
SKCIICPUMEHTAJIBHBIX
HCCIIeJOBaHUM B CBOEH
npodheCCUOHATBHOM
obnacry;

HaBBIKAMU
OpTraHU3aINH U
MIPOBEICHUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
HCIBITAHUH CBIPbS,
TFOTOBOM IMIPOJLYKIUU U
TEXHOJIOTHYCCKHUX
MIPOIIECCOB;
TEOPETUYECKUMU
METOAaMH 1 IIPUEMaMH
MIPOBEICHUS
CTaHJApPTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOM MPOJIYKIUHU H
TEXHOJIOTHYCCKHUX
MIPOIIECCOB B 00JIACTH
npodeccrnoHaTbHOM
JISATEbHOCTH

Paznen 5. buonornueckue
MIOJINMEPBI

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

3HaeT OCHOBHBIE
nHPOPMALIMOHHBIE
pecypchsl B obnacTu
XMMUU; COBPEMECHHEIC
MIPUEMBI U METOIBI
HCTIOJIb30BaHUS
HH(POPMALMOHHBIX
TEXHOJIOTUH 111
peanu3anuu 3aaa4d
Hay4HO-
HCCJICIOBATEILCKOM,
YIIpaBIECHYECKOH,
MIPOEKTHOM,

YO-1-
cobecemoBaHue;
[1P-4 — pedepar

DK3aMeH




METOANYECKOU K
KYJIbTYpHO-
MPOCBETUTEIILCKOM
JIeITEeILHOCTH, COCTAaB
1 OCHOBHBIE
XapaKTCPUCTUKH
COBPEMEHHOTO
MIPOTPaAaMMHOTO
oOecrieueHust I
00pabOTKN TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEAUIMHON
nndopmanuy;
OCHOBHEIE
TEOPETHYCCKHE
MTOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JIACLIMILINH;
TEOpPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOIIOITOTOBKH
00BEKTOB,
pa3IHYIArOIIUXCS 10
CBOEMY arperaTHoOMy
COCTOSIHUIO; TCOPUH U
MPaKTUIECKOS
MPUMEHEHHE OCHOBHBIX
METOJI0B
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOI'O
XHMHUYECKOTO aHaJIM3a;
TEOPUH U
MPaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
(U3UKO-XMIMHIECCKIX
METOJIOB aHaJIN3a;
COBPEMEHHYIO
(bU3UIECKyI0 KApTHHY
MHUDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBa
JI71S1 TIOHUMAaHHUS
OKpY’KaIoIIero MUpa u
SIBIICHUIA TIPUPOJIEI,
0oO0IIHe TTOHSATHS
3aKoHo1aTenbLcTBa PO
B o0jacT
9KOJOTUYECKOMN
0e30I1acCHOCTH;
OCHOBHBIE TIOHITHS
TEOPHUH TUTAHUPOBAHUS
XUMHUYECKOTO
IKCICPUMEHTA,
METOJIBI OpTraHU3aluU
Y TIPOBEJICHHUS
IKCICPUMECHTAIBHBIX
HCCJICIOBAaHUM;
OCHOBHBIC METOJIBI U
MIPUEMBI TIPOBEACHHS
IKCIIEPUMEHTATHHBIX
HCCIICTIOBAaHUMA B CBOCH




npodeCCHOHATBHOM
00J1acTH; CTaHIaPTHBIE
U cepTH()UKAIIMOHHBIE
HCTIBITAHHS CHIPBS,
TOTOBOM MPOAYKIIUU U
TEXHOJIOTHUECKUX
TPOIIECCOB

‘YMeer ucnonb3oBaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKA U
nepeBosa
HHPOPMAITMOHHBIX
HUCTOYHHKOB,
ucnonszoBath UKT
JUISL peIlIeHus 3a1a4
npodheCCUOHATBHOM
JIeSITENIbHOCTH;
MIPUMEHSTh
MOJTy4eHHbIC 3HAHUS
TIPH peIICHUN
MPaKTUIECKUX 3a/1a4 U
MTOCTAaHOBKE
1ab0paTOPHBIX
HKCIICPUMCHTOB;
paszbuparbcs B
CYILIHOCTH
COBpPEMEHHOM
bu3nYecKoil KapTHHE
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUTSE TOHUMAaHUS
OKpY’KaIOIIero MUpa u
SIBIICHUI TIPUPOIEI;
paszbuparbcs B
CYLTHOCTH
XUMUYECKUX,
OHMOXMMHUYECKHX,
MHUKPOOHOJIOTHYECKHX
U IPYTHX TPOIECCOB,
MPOTEKAIIUX IPH
XpaHCHUU H
nepepadoTKe IMHIIEBBIX
cHUCTeM;
Kaccu(uImpoBaTh
OTXO/IbI
MPOMBIIICHHBIX
[IpeANPUATHH;
OCYIIIECTBIISATh
KOPPEKTHBII BEIOOD
THUIa XUMHYECKOTO
9KCIIEPUMEHTA NP €r0
IUTAHUPOBAHHU;
MIPOBOANTH
CTaHJApTHBIC U
cepTH(UKAIIMOHHBIE
UCTIBITAHUS CBIPbS,
TOTOBOM MPOLYKLIUHU U
TEXHOJIOTHIECKUX
MIPOIIECCOB

Biageet onsiTom




CO3/1aHus
ANIEKTPOHHBIX
pecypcos,
HaTPaBJICHHBIX HA
pelieHue
npo¢heCCHOHATBHBIX
3a7a4; OIBITOM
B3aNUMOJIEUCTBHUS B
cetu MHTepHeT ¢
JIPYTAMH YIaCTHHKAMHA
00pa30BaTENEHOTO
mporiecca sl peIeHHs
Hay4HO-
HCCIIeI0BATEIbCKHUX,
MPOCKTHBIX U
KYyJIbTYpHO-
MMPOCBETUTCIbCKUX
3a1a4
npodeccHOHATBHOM
NIESTeTTbHOCTH,
criocobamu
TIOTIOTHEHHS
po¢eCCHOHATHHBIX
3HAHUU ITyTEM
HCTIONB30BaHUS
BO3MOXHOCTEHI
COBPEMCEHHBIX CETEBBIX
TEXHOJIOTUH;
npodeccroHanbHO
pOoPUINPOBAHHBEIMH
3HaHUSAMH U
MPAaKTUIECKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH;
TEOPETUUECKOH
paboToii ¢ yueOHOU U
CIIPaBOYHOU
JIUTEPaTypoii;
MIpaKTH4YecKoil paboToit
C XUMHYECKOHI
[OCYI0M,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHaln3e U yMCHUEM
oOpamarbscs co
CJIOKHOH
AHAJUTUYECKON
anmnaparypo;
IIPUMEHATH
TOJIYYCHHBIC 3HAHUA
MIPHA U3YYEHUU
HOCTETYOIUX
JUCTIATUTHH;
KOMILICKCOM 3HAHHH O
COBPEMEHHOM
(hu3nvecKoi KapTHHE
MUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTS TOHUMAHHUS




OKpYKaIoUIero Mupa u
SIBIIGHUHW TIPUPO/IBL;
KOMIUIEKCOM 3HaHUH,
MO3BOJISFOIIIUM
OIICHUTD CTEINEHb
BITUSTHUS 3aTPSA3HEHUS
aTMOC(EepHOTO
BO3.lyXa, BOJIbI U
[IOYBHI Ha 310POBbE
JIIOAEH 1 COCTOSTHHE
OKpY’KaroLlei cpenpl;
HaBbIKaMU
MIPUMEHEHUS METOJI0B
TTAHUPOBAHHUS
XUMHUYECKOTO
IKCIIEPUMEHTA;
OCHOBHBIMH METO/IaMHU
Y ipueMaMu
[IPOBEJICHUS
9KCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUN B CBOEH
npogeccHOHATBHOM
obnacTy;

HaBbIKaMU
OpraHu3aluu 1
MIPOBEJICHUS
CTaHAapPTHBIX U
cepTU(hHUKAIIMOHHBIX
HCIBITAHUH CBIPbS,
TOTOBOH MPOIYKUUHU U
TEXHOJIOTHYECKHUX
MIPOLIECCOB;
TEOPETUUECKUMU
METOJIaMU U pueMaMu
[IPOBEJICHUS
CTaHAAPTHBIX U
cepTU(GUKAITMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOW MPOAYKIIUHU U
TEXHOJIOTHUECKHUX
MIPOIIECCOB B 00TaCTH
npogeccHOHATBHOM
JIeATENbHOCTH




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMIA
no gucuuiuinie «Oprannyeckasi XuMus 1 0MOOpPraHnyecKass XuMHs»

Baausl
Koa u popmynuposka Jtansl GOpMUPOBAHMSA KpHTepHE HOKA3ATEH
KOMIIeTeHIIN N KOMIIEeTEeHIMH
OCHOBHBIE 3nanue nHpopManoHHBIX | CHOCOOHOCTH K 45-64
nH(OpMaLMOHH | PecypcoB JuIs UCIIOJIb30BAaHHIO
S bI€ PECYPCHI JJIsI | UCIIONIb30BaHMS B MH(OPMaMOHHBIX
. UCIIONIb30BaHMs | NMpodeccroHaIbHOM pecypcoB A
(moporossIit
yPOBCHB) B JIeSITEIIbHOCTH peeHuns
npodeccroHab po¢eCCHOHATBHBIX
HO 3a7a4
JICSITeTIbHOCTH
HCIIOJIb30BaTh ‘YMeH#ne UCTIob30BaTh CriocobHOCTH 65-84
COBpPEMCHHBIC COBpPEMCHHBIC KPUTEPHUU pelIeHuIo
TEXHOJIOTHH TIOWCKa ¥ ITepeBo/ia po¢heCCHOHATHHBIX
TTOWCKA 1 | MHGOPMAIMOHHBIX 3a/1a4 Ipy TTOMOIITH
nepeBoja HCTOYHHMKOB IS COBPEMEHHBIX
ymeer MH(OpPMALMOHH | UCIIOJIH30BaHHMS B TEXHOJIOTHH TIOMCKa
. BIX HCTOYHHMKOB, | MpodeccroHabHOI U IiepeBoja
(mpoaBUHYTHIIT)
UCIIOJIb30BATh JIeSITEIbHOCTH uHbopmauu
UKT ISt
pemeHus 3amadq
npogeccroHab
HO
JICSITeTTbHOCTH
preMaMu Brnanenne npuemamu CriocoOHOCTB K 85-100
MOCTPOCHHUS MTOCTPOCHHS pelIeHuIo
WHPOPMAIMOHH | MH()OPMAIMOHHBIX po¢heCCHOHATBHBIX
OK-5 crocobHOCTH BIX MOJIeNiel, | MoJieiel, co3JaHueM 3aja4 ¢
HCIIOJIb30BaTh OIIBITOM AIIEKTPOHHBIX PECYPCOB U UCIIOJIb30BaHUEM
COBPECMCHHBIC METObI U CO3IaHusA crocobamu KOMMYHHKaIuHu CETH MHTEPHET,
TEXHOJIOTUH (B TOM AIIEKTPOHHBIX JUISL KCIIOJIb30BaHUs B NPUMEHSIS IPUEMBI
qucIe pecypcos, npodeccroHabHOI HOCTPOEHHUS
WHPOPMALMOHHBIC) B HanpaBJIEHHBIX | JEATEIHLHOCTH HH(POPMAITHOHHBIX
poeCCHOHATBHOM Ha petienue MoJIeNeH, CO3TaHus
JeSITeTbHOCTH npodeccroHab AIEKTPOHHBIX
HBIX 3amag; pecypcoB u
OTIBITOM KOMMYHUKAIHH
B3aUMO/ICHCTBA MEXIy YIaCTHUKAMHU
o B cetu po¢eCCHOHATBHOMH
WNurepuer c eI TEIILHOCTH.
BJaJeeT JIDYTHMH
. Y4aCTHHUKaMHU
(BBICOKHIA)
o0pa3oBaTebHO
ro mporiecca
JUIL  pelIeHus
Hay4HO-
HCCIIEI0BATEIbC
KHX, TPOCKTHBIX
U KYJIBTypHO-
MPOCBETHUTEIBCK
ux 3a1a4
npodeccroHab
HOM
JIESITeTTHHOCTH;
crocobamu
TIOTIOTHEHHS
npogecCuoHab
HBIX 3HAHUH
yTeM




HCIIOJIb30BaHUA

BO3MOKHOCTEH
COBPEMEHHBIX
CEeTEeBBIX
TEXHOJIOTUH.
OCHOBHEBIC 3HaHUE OCHOBHBIX CriocoOHOCTh 45-64
TEOPETHYECKUE | TEOPETHYECKUX MOJNIOKEHUH | MPaKTHYECKU
TMOJIOXKEHHUS €CTECTBEHHOHAYYHBIX MIPUMEHS T
€CTECTBEHHOHAY | JAMCIMIUINH; TEXHUKU OCHOBHbIE
YHBIX npobooTdopa u TEOpPETHIECKHE
JUICIIUILIHH; MpoOOMOJArOTOBKY, TEOPUIO | MOJOKEHHUS
TEOPETHYECKUE | OCHOBHBIX METOJIOB €CTECTBEHHOHAYYHbI
ACTIEKThI Ka4eCTBEHHOTO U X TUCUUILINH;
npo6ooTbopa M | KOJMYECTBEHHOT'O OCYIIECTBIISITh
MPOOOTIOATOTOB | XMMHUYECKOTO aHAITN3a,; npo6ooTOOp U
KA  OOBEKTOB, | TEOPUH OCHOBHBIX (DM3HKO- | MPOOOMOATOTOBKY
pas3imyaromuxc XUMHUYCCKHUX METOA0B O6'I)€KTOB,
g 1O CBOEMy | aHaju3a Ppa3nuyaronuxcs no
arperatHomy CBOEMY arperaTHoMy
COCTOSTHHIO; COCTOSIHHUIO;
3HAET TEOpHUU " MPaKTHYECKU
(moporosbIit MPaKTHYECKOE MIPUMEHSTh
YPOBEHB) MpUMEHEHHE OCHOBHBIE METO/IBI
OCHOBHBIX Ka4eCTBEHHOT'O U
METOA0B KOJIMYECCTBCHHOI'O
KaueCTBEHHOTO XHUMHUYECKOTO
" aHaJIM3a;
OIIK-2 criocoGHOCTB 1 ’
KOJIMYECTBEHHO NPaKTHYECKU
T'OTOBHOCTb
ro XMMUYECKOTO IPUMEHSTH (U3UKO-
HCIIOJIb30BaTh
aHaJinu3a, XUMHNYCCKUEC METO/bI
OCHOBHBIE 3aKOHBI
TEOpHUU u aHam3a
€CTECTBEHHOHAYYHBIX
MPaKTHYECKOE
JIMCIUIUINH B
. MpUMEHEeHHE
npodeccHoHAIBLHON
OCHOBHBIX
JIeSTeIIbHOCTH,
(uzuko-
MPUMEHSTh METO/IBI
XUMHUYECKUX
MaTeMaTH4ECKOTro
METOJIOB
aHanm3a u
OTeIIDOBA aHajIM3a
M JIMPOBAHUS
JICITp ’ YMeHue npuMeHsTh Cnoco6HOCTh 65-84
TEOPETHYECKOTO U
TMOJIYUYCHHBIC 3HAHUS TIPU MoJjy4yaTrb 1
OKCIICPUMEHTAJILHOT'O MMPUMEHATH
PEUHICHUU MMPAKTUYCCKUX AHaJIU3UPOBATh
HCCIIeIOBAHMS MOJTy4eHHbIE
3aj1a4 U MOCTAaHOBKE OpraHu4ecKue
3HAHUSA npu
1ab0pPaTOPHBIX COC/INHEHUSI, CTABUTD
penieHun
yMeer 9KCTIEPUMEHTOB 3aa4u
N MPAaKTUIECKUX
(IpoIBUHYTHIIT) sazau u nabopaTOPHBIX
9KCIIEPUMEHTOB U
MOCTaHOBKE
BBIMOJHATE UX JIJIS
J1ab0PaTOPHBIX
OCYIIECTBIICHHS
9KCIIEPUMEHTOB
mpodecCnOHATBHBIX
3a1a4
npodeccuonans | BrageHue MeTomaMu u CriocoOHOCTh 85-100
HO MMPaKTUYECKUMH HaBbIKaMH1 IMPpOBOIUTH
IpoGUINPOBaH | B OOJIACTH €CTECTBEHHO- MPaKTHIECKYIO
HBIMHW 3HAHUSIMHU HAaYYHBIX JTUCHHUIIIINH, pa60Ty C
51 TeopeTHdecKoii paboToii ¢ XUMHUYECKON
—— NPAaKTHYECKUMH | y4eOHOI 1 CIIpaBOYHOM TI0Cy 101,
. HaBBIKAMHU B | JUTEPaTypOu; HCIIOJIB3yEMOH B
(BBICOKHIA)
obnactn KOJINUYECTBEHHOM
€CTECTBEHHO- aHa3e U YMETh
HAYYHBIX oOpalnarbcst co
JUICIUILIVH; CJIOKHOM
TEOPETUUECKOM AQHAJIUTUYECKOMN
paboToii c anmaparypoi;




yueOHOH u TIPUMEHSTh
CIpPaBOYHOMN HOJTyYSHHBIE 3HAHUS
JIUTEPaTypOH; NpU U3yYeHUU
NPaKTHYECKOH HOCJIE/TY FOLITHX
paboToit c IHACIUIIINH
XUMHYECKOI
MIOCYIOH,
HCIOJIb3YEMOU B
KOJIMYECTBCHHO
M aHaIM3EC W
YMEHHEM
oOpamatecsi co
CII0>KHOM
AHAIIUTUYECCKOU
anmnaparypou;
MPUMEHSTh
MOJTy4eHHBIE
3HAHMS npu
N3yYCHUH
TIOCJIE Y FOLITHX
JICIIUIIIMH
OIIK-3 crocobHOCTH 3HAET COBPEMEHHYIO 3HaHue 00X Crocoben 45-64
UCTIONIB30BATh 3HAHMA O | (TTOpOTOBBIN (usmueckyio MPECTABIICHUH O TIPUMEHSATD
COBPEMEHHOH YPOBEHB) KapTHHY MHpa, | COBPEMEHHOU (U3NYECKOH | COBPEMCHHBIC
¢bu3MYecKoil KapTUHE MPOCTPAHCTBEH | KapTHHE MHUDA, TPE/ICTaBJICHHS O
Mupa, HO-BPEMEHHBIX | MPOCTPAaHCTBEHHO- (usnyeckoil kapTuHe
MIPOCTPaHCTBEHHO- 3aKOHOMEPHOCT | BPEMEHHBIX MHpa, ero
BPEMEHHBIX U, CTPOCHHE 3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCTSIX, BEILECTBA JIsI CTPOCHHH BELIECTBA IS
CTPOCHHH BELIECTBA AJIs MOHUMAaHHUS MOHMMAaHHMS OKPYIKAIOILETO
TTOHUMaHHS OKPYXKAIOIIEro MUpa U SIBICHUH ITPUPOJIBI;
OKpY’Karollero Mupa u MHpa U SIBICHUH
SIBIICHUI TIPUPOJIBI TIPUPOJIBL;
yMeeT pa3dupatbcss B | YMeHHe pazOupaThes B CrocoOHOCTB 65-84
(IpOABUHYTHIN) | CYyHNIHOCTH CYIIIHOCTH COBPEMEHHON KIIaCCU(PHUIIPOBATD
COBPEMEHHON (bU3UYeCcKOi KapTHHE MUPA, | OTXOJBI
(usnueckoit MPOCTPAHCTBEHHO- TIPOMBIIICHHBIX
KapTUHE MHpa, | BPEMEHHBIX npeanpusITuil u
MPOCTPAHCTBEH | 3aKOHOMEPHOCTSIX, XapaKkTepu30BaTh
HO-BPEMEHHBIX | CTPOEHHMH BELIECTBA JJIs MPOLIECCHI,
3aKOHOMEPHOCT | MOHUMaHHsI OKPYXKAIOIIET0 | MPOMCXOISIIUE PU
X,  CTPOSHHHU | MHUpA U SIBIICHUH NPUPOJBL, | XpaHEHHH U
BEIleCTBA IS | pa3OMpaThCs B CYIIHOCTH TepepabOTKH CHIPHS
MOHMMAaHHS XMMHYECKHX,
OKPYKaIoIIero OMOXMMUYECKUX,
MHpa | SIBJICHUH | MUKPOOHOJIOTHYECKUX U
HPUPOJIBI; JIPYTHX TIPOLIECCOB,
pa3buparbcsi B | MPOTEKAIOIIUX IPH
CYITHOCTH XpaHEeHNH U niepepadoTke
XHUMHYECKHX, MUIIEBBIX CUCTEM
OMOXUMHUYECKHX
)
MHUKPOOHOIIOTHY
€CKHX U APYTHX
MPOLIECCOB,
MPOTEKAFOITHX
NPU XpaHEHUH U
nepepaboTke
MHIIEBBIX
CHCTEM;
BJIAJICET KOMILIEKCOM Brnanenne xoMmIniekcom CriocoOHOCTB 85-100
(BBICOKHT) 3HAHUH 0 | 3HaHUH O COBPEMEHHOM OIICHHUTH CTETICHb

COBpPEMEHHOM

(bu3HIECKOi KapTHHE MHPA,

BIIMAHUWA




¢usnueckoit
KapTUHE MHUpa,
MPOCTPAHCTBEH
HO-BPEMEHHBIX
3aKOHOMEPHOCT
X,  CTPOCHHUH
BeIecTBa  JUIA

IPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELeCTBA AN
MIOHUMAaHHUS OKPY’KaIOIIEro
MUpa U SIBICHUI TPUPOJIBI;

3arpsA3HEHUS
aTMOC(epHOTO
BO3/yXa, BOJBI U

IMMOYBbLI Ha 3J0POBLE

JOAEH, a TaKxKe

NPUMEHSTH 3HAHUEC B
001aCTH XUMHH TSI

HOHUMAaHHS OCYIIIECTBIICHUS
OKPY’KaroLIero OLICHKH KauecTBa
MUpa U sSBICHUI CBIpbS
HPUPOJIEL;
KOMIIIEKCOM
3HAHU,
TIO3BOJISIOIIUM
OLICHUTb
OCHOBHbBIE 3HaHMe 00 OCHOBHBIX Cnoco6HOCTh 45-64
MOHSATHUS TEOPUH | METOJaX M MpUeMax HPOBOJIUTH
IUIAHUPOBAHUSl | MPOBEICHUS JKCIEPUMEHTAIIbHbIC
XHMHYECKOTO IKCTIEPUMEHTAITBLHBIX UCCIIEZIOBAHUS B
3HaeT IKCIICPHMEHTa; | MCCICIOBaHUN B CBOCH cBoei
(mmoporoBsIit METOMBI npodecCHOHATBLHON npodecCHOHAIBLHOM
YPOBEHB) OpraHm3anmuu # | obxacTu obmacT
NPOBENICHUS
IKCIIEPHMEHTA
BHBIX
HCCIICI0BaHUI
OCYIIIECTBIIATh YMeHue UCIob30BaTh CriocoOHOCTh 65-84
KOPPEKTHBIH ¢bu3nyeckne 3aKOHbI PU HPaBUIBHO
ymeer BBIOOD TUIA | aHAIM3€ U PeIICHUH (ukcupoBath
- . XMMHYECKOTO npobiieM €3yJIbTaThl CBOUX
T1K-9 Bmagenue (TPOABMHY TBIi) p . pesy. E
OCHOBHBIMH METOIAMU IKCIIEPUMEHTA npodeccroHabHOI UCCIIeIOBaHU
¥ IpHeMaMH npH ero | IesTeNbHOCTH
MIPOBECHUS TUIAHUPOBAHUH.
SKCTIEPUMEHTATbHBIX HaBBIKAMU Brnanenue BeImoHEHIEM CriocoOHOCTB K 85-100
I/ICCHeHOBaHI/Iﬁ B CBOEH NIPUMEHEHUS XUMHWYECKUX J'Ia60paT0pHLIX MaTeMaTU4CCKOMY
podecCHOHANBHOI METOIOB ornepanyii, MeToJaMu OIMCAHUIO U
NPOBENICHUsI (PU3UIECKHX HHTEePIpETaliH
obnactu TTAHAPOBAHHS POBE/ICHH ¢ prpeTarn
U3MEpEHHUH, METOIaM1 TOJTyYESHHBIX
XAMHYECKOT .
eckoro OLIEHKH NIOTPELIHOCTEH NPU | Pe3yJIbTaToB
OKCIIEPUMEHTA; | rpoBeIeHMH IKCIIEPUMEHTE
OCHOBHBIMH
BlIajJceT METOJaMH1 U
(BBICOKHIA) npreMaMu
MPOBEICHUS
9KCIIEPUMEHTAI
BHBIX
HCCIIEI0BaHUil B
cBoeil
npodeccroHab
HOU obyacTH
OCHOBHBIE Cnoco6HOCTh 45-64
3HaHWEe OCHOBHBIX METOIOB
METOJIbI " HNPUMEHSTh
[IK-10 croco6HOCTH U TIPHEMOB TPOBEICHHUS
MPUEMBI OCHOBHbBIE METO/IbI U
MIPOBOANTD IKCTIEPUMEHTAIIBLHBIX
MPOBECHUS . HPUEMbI IPOBEACHHS
CTaH/IapTHBIE U UCCIIEJIOBaHUN B  00JacTH
3HaeT IKCTIEPUMEHTAI IKCIIEPUMEHTAILHBIX
CepTU(UKALNOHHBIE . CTaH/IaPTHBIX " o
(mmoporoBeIit BHBIX HCCIIeI0BaHHH B
UCIIBITAHUS CHIPbS, . CepTUPUKALNOHHBIX
o YPOBEHB) HCCIIEI0OBaHUM B o . | obmactu
TOTOBOM MPOAYKINHU U . UCIIBITaHUH CBIPBSI, TOTOBOM
CcBOEH CTaH/IapTHBIX U
TEXHOJIOTHYECKHUX HPOJYKLIUH u
npodeccronans cepTH(UKAINOHHBIX
MIPOLIECCOB TEXHOJIOTUUECKHX

HOM  0OmjacTw;
CTaHJApPTHBIC U

IMpoueccoB

HCTIBITAaHUH CHIPBS,
TOTOBOH NPOAYKIUU




cepTH(UKALNOH

U TCXHOJOI'MYCCKUX

HBIE HMCHBITaHHS HPOIIECCOB
CBIpbsi, TOTOBOU
NPOIYKUUH |
TEXHOJIOTUYECK
UX MPOIECCOB
MPOBOAUTH YMeHue NpoBOUTH CnocobHoCTh 65-84
CTaHAApTHBIC M | CTaHAAPTHHIC U TIPOBOANTH
CepTUPUKAIMOH | CePTUPHUKAIHMOHHEIC CTaHIApTHEIEC U
yMeeT HBIC WCIBITAHUS | UCTIBITAHMSA CHIPBS, TOTOBOH | cepTH(UKAINOHHBIE
(IpOABUHYTHIA) | CHIPHS, TOTOBOH | MPOAYKIHH U WCTIBITAHHS CHIPBS,
NPONYKIUH ¥ | TEXHOJIOTHYECKHX TOTOBOH NMPOAYKINH
TEXHOJIOTHYECK | MPOIIECCOB 1 TEXHOJOTUIECKUX
UX MPOIECCOB IpPOIIECCOB
HaBBIKAMHU Branenue ocHOBHBIMH CnocoOHOCTS B 85-100
OpraHM3alii ¥ | METOJaMH M NpUeMaMHU HOJIHOM 00BbeMe
MPOBEICHUS MPOBEJCHUS HPOBOJIUTH
CTaH/APTHBIX M | KCIIEPUMEHTAIBHBIX CTaH/IapTHBIC U
cepTH(UKALMOH | UCCIIEJOBaHMUI B CBOCH cepTU(UKALNOHHbIE
HBIX HCHBITaHUH | npodeccroHaNbHOI UCTIBITAHHUS CHIPBS,
CBIPBS, TOTOBOH | 00MacTH; CIOCOOHOCTHIO TOTOBOH NMPOAYKINU
NPONYKIUH ¥ | MPOBOAWTH CTAHAAPTHHIE M | M TEXHOJOTHYECKHUX
TEXHOJIOTHYECK | cepTH(UKAIIMOHHBIC TIPOIIECCOB
UX TIPOLECCOB; | UCIBITAHUS CHIPHSI, TOTOBOH
TEOPETHUYECKUM | MPOAYKINH U
U METOJaMH M | TEXHOJIIOTHYECKUX
BJIaJICCT
(BbICOKHi) npueMamMu MIPOIIECCOB
MPOBEICHUS
CTaH/APTHBIX |
cepTuduraon

HBIX HUCTIBITAHUN
CBhIpbsl, TOTOBOI
NPONYKIUH |
TEXHOJIOTHYECK
UX TIPOIIECCOB B
obxact
npogeccuoHab
HOI1
JICSITETIbHOCTH




Metoanyeckue peKoMeHIalUH, ONPeIessiolue NpoueaIypbl OlleHMBAHUSA

pPe3yJabTaTOoB OCBOCHHUA TUCHHUILJINHDBI

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

Texkymas arrecranusgs 1o AucuuiuimHe «OpraHuyeckas XuMHUs U
OuoopraHuyeckasi XUMHs» MPOBOAUTCA B (OpME KOHTPOJBHBIX MEPOINPUSITHH -
3aIUTHI MPE3EHTAINH, JOKIQJ0B, TECTUPOBAHUS - TIO OICHUBAHUIO (haKTUICCKHUX
pe3yJIbTaTOB OOYYCHUS CTYJECHTOB 1 OCYIIECTBIIAETCS BEAYIIIUM MPETIO1aBaTEIIEM.

OOBexkTamMu OIIECHUBAHUS BBHICTYIIAIOT:

— yueOHasg AUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTh
BBITIOJIHCHUS PA3JIUYHBIX BUJIOB 33/IaHUM, MMOCEIIAEMOCTh BCEX BUJIOB 3aHATHUN MO
aTTECTyEeMOM JUCIUILINHE);

— CTEIMEHb YCBOCHUS TCOPETUUECKUX 3HAHUN;

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

—  pe3yJIbTaThl CAMOCTOSATEIIBHON paOOTHI.

IIpome:xxyTouHass arrecramus CTyaeHTOB. I[IpomexyTouHas arrecranus
CTYJICHTOB 10 aucHUIUIMHE «OpraHudeckas XUMHUsT U OMOOpraHUYecKask XUMUS»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOPMAaTUBHBIMHU akTaMu JIBOY wu
SBJISIETCS 00s3aTEIBHOM.

B 3aBucumocTH OT BHJA NPOMENKYTOUYHOTO KOHTPOJISI MO IUCUUIUINHE U
GbopMBI €ro OpraHu3alid MOTYT OBITh HCIIOJIB30BAaHBI PA3IUYHBIC KPUTEPHUH

OLICHKHU 3HAHWM, YMEHUU U HABBIKOB.

HroroBass arrecranus CTYACHTOB. Hrorosas arrecramus CTYACHTOB IIO

JUCITUITIIMHC «OpFaHI/I‘ICCKaﬂ XUMUA U 6PIOOpFaHI/I‘I€CKa}I XUMUA» IIPOBOIUTCA B



COOTBETCTBUM C JIOKAJbHBIMU HOpMaTUBHbIMU akTamu JIBDY wu ssisercs
obsi3aTenbHON. B KadecTBe MUTOrOBOTO KOHTPOJIS 3HAHHMM YYaluXcs MPOBOJUTCS

9K3aMCH.

KpnTeplm BBICTABJICHHUSA OLHCHKHU CTYACHTY Ha 3aueTe/ IK3aMeHe 10

ANCIHUIIJINHE «OpI‘aHI/I‘leCKaH XUMHUA H 6n00praHquc1<asl XUMMUA»

Bajubl Ouenka
. . TpedoBanns k chpOpMUPOBAHHBIM KOMIIETEHNAM
(pedTUHrOBOM IK3aMeHa

OLICHKH) (crangapTHas)

100-86 COMAUYHOY OuLeHKa «OTJIMYHO» BBICTABJISAETCA CTYACHTY, €CIU OH
riyOOKO M TPOYHO YCBOHWJI INPOTPaMMHBIA MaTepuall,
HCYEPIIBIBAIOIIE, MOCICIOBATCIIBHO, YETKO U JIOTHYECKH
CTPOMHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBATh TCOPHIO C
MPAKTUKOH, CBOOOJHO CHpaBIsSeTCS C  3aJadaMu,
BOIIPOCAMH W JPYTMMH BHJIaM{ TPUMCHCHHS 3HAHUH,
MIpUYEM HE 3aTPYIHSETCS C OTBETOM IIPU BHIOU3MCHCHHUH
3a7aHu, UCTIOJNIB3YET B OTBETE MaTepHa
MoOHoOTpaduueckoit JUTEPaTypHl, MIPaBUIILHO
00OCHOBBIBAET MIPUHSITOE peleHue, BIIageeT
Pa3HOCTOPOHHHUMH HaBBIKAMH U MPHEMaMU BBITIOJTHEHUS
MPAKTUYECKHUX 3a]1a4.

85-76 «XOpOULON OneHka «XOpoILIO» BBICTABISIETCA CTYIEHTY, €CIH OH
TBEpJO 3HAET Marepuai, TPpaMOTHO U MO CYLIECTBY
W3JIaraeT ero, He JIOMyCKasl CYIIECTBEHHBIX HETOUYHOCTEH
B OTBETE€ Ha  BOMPOC, TMPABWIBHO  TPUMEHSET
TEOPETUYECKHUE TIOJIOKESHHS MIPH PEIICHUH MPAKTUIECKUX
BOTIPOCOB U 33124, BJIaJieeT HEOOXOIMMBIMU HAaBbIKAMH U
MIpUEeMaMH UX BBITIOJTHEHUS.

75-61 «V00671emeop O1neHKa «yJOBIETBOPUTEIBHO» BBICTABIISETCS CTYACHTY,
UMETbHO » €CII OH UMEET 3HaHHS TOJBKO OCHOBHOI'O MaTepHaia, HO
HE YCBOWJI €ro Jeraieil, JIOImyCcKaeT HETOYHOCTH,
HEJIOCTATOYHO TPAaBHJIbHBIC (OPMYTHPOBKH, HAPYIICHHUS
JOTMYECKOM  IOCIIEIOBATEIBHOCTH B W3JIOKCHHUH
MPOrpaMMHOTO MaTepuala, HCIBITHIBACT 3aTPyAHCHHS

MIPH BBITIOJIHEHUU MPAKTUYECKUX padoT.




60 u HIXKE «Heyooeremeopume [OLIeHKa «HEYJIOBJIETBOPUTEIHHO BBICTaBIIETCS
IbHOY CTyJICHTYy, KOTOpBIi HE 3HAaeT 3HAYUTEIbHOW YacTh
NPOrpaMMHOT0 MaTepHaja, IONYCKaeT CyIICCTBEHHBIC
OLIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyTHCHUSMH
BBINIOJIHSCT MIPAaKTHYeCKHe paboThl. Kak mpaBuio, OreHKa
«HEYJIOBJICTBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOPbHIC
HE MOT'YT IPOAOJDKUTH 00yueHUE 0e3 TOMOTHUTEIBHBIX

OuneHo4YHbIE CPeCTBA /1JIsl IPOMEKYTOUHOM aTTecTanun (2 Kypc, 3 ceMecTp)
[IpomexyTouHast aTTecTalysl BKJIIOYACT JOKJIQJd U OTBET CTYyJEHTa Ha

BOITPOCHI K OK3aMCHY.

OueHo4YHbIE CPeCcTBA 1JIsl UTOroBO# aTTecTanuu (2 Kypce, 4 cemecTp)
ATTecTanMsl BKJIIOYAeT JOKJIajA, 3alIUTy pedepara W OTBET CTyJEHTa Ha

BOIIPOCHI K DK3aMEHY .
Bomnpocsl k 3k3aMeny
1. THUIBI XUMUYECKUX CBSI3€M B MOJIEKYJIaX OPTraHUYECKUX COCAUHECHUM.

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

WX paznuuusi.

3. Tunsl THOpUIN3aLKU B OPraHUYECKUX COSTUHEHUSX.
4, Turbel cBA3€l aTOMOB B OPraHUYECKUX COCANHEHHUSX.
5. I'omonoruueckuit psg  ankaHoB. OOmias  dopmyna, cTpoeHue,

nU30Mepusi, HOMEHKIaTypa. [[pupoaHble HCTOYHUKHN aTKaHOB: HEDTh U MPUPOTHBIN
ras.

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

1. CuHTeTM4YeCKME METOAbl TOJYUYCHMS AaJIKaHOB: peakuus Bropua-
[opeiruHa, TUIPUPOBAHME HEHACHIIIEHHBIX YTJIEBOJOPOIOB, BOCCTAHOBIICHUE

IKWITaJoreHuoB, ketoHoB 1o KwxkHepy u Kruemenceny. Ilomydenue



MpeNeNbHbIX YIJIEBOJIOPOJOB U3 KapOOHOBBIX KHUCIOT: MUPOJIU3, SJIEKTPOJIU3
(peaxuus Konnoe).

8. XUMHYECKHE  CBOMCTBA  aQJKAHOB: MEXAaHU3M  PAAUKAIBHOIO
3aMEIleHUs]; PEaKIMU TaJIOreHUPOBAHUS, CYJIb(QOXIOPUPOBAHUS, HHUTPOBAHUS.
Peakiuu, uaynie ¢ pa3pbiBoM cBsizeil C-C: KpEeKUHT U OKHCIICHUE.

Q. Hcnonb3oBaHue MpeAesbHBIX YIJIEBOJOPOJOB W MPOAYKTOB HUX
nepepadoTKU B OPraHUYECKOM CUHTE3€. YTIIEBOJOPOAbl KAK MOTOPHOE TOILIUBO.

10. ['omosoruueckuii  psi ATHICHOBBIX YTJIEBOJIOPOJOB (0JIE(PUHOB).
Oobwas popMyiia, CTpOEHHE, U30MEPHs, HOMEHKIIATypa.

11. [IpombiliuieHHBIE  CIIOCOOBI  TOJMYYEHUS] AJIKEHOB: KPEKUHT U
JerupupoBaHue ankaHoB. CHHTETHYECKHE METOJAbl MOJYYEHUS aJIKEHOB:
JETUApOrajJoreHupoOBaHNE, Aeruaparauns cnupToB. [IpaBumo 3aiinesa.

12, XUMHUYECKUE CBOMCTBA. Mexanuzm AIEKTPOGUIBHOTO
IIPUCOEIUHEHNS 10 C=C-cBs3mu. Peakunn rajoreHupOBaHUA,
TUAPOTAIOreHUpOBanus, ruaparauuu. [Ipasmino MapkoBHukoBa. Katanmuruueckoe
TUAPUPOBaHUE OJE(UHOB.

13. Peakiuu okucnenus oneduHOB C pa3pplBOM W 0€3 pasphiBa
yriieBofopoaHo uenu (peakius Barnepa). O3oHUpoBaHHME U O30HUIHOE
paclierieHne aJlKEeHOB KaK METOJ| YCTaHOBJEHHUS MX cTpoeHus. KadecTBeHHbIE
pEaKIMU HA HAUTMYUE IBOMHOM CBSI3H.

14, Knaccudpukanus nuenoB. HoMmeHknaTypa. DJEKTPOHHOE CTPOCHHUE
1,3-conpsKeHHBIX TUCHOB.

15. Peakmuu snexkrpodunsHoro 1,2- uw 1,4 — mnpucoeauHeHUS K
CONMPSDKEHHBIM  JIM€HaM  TaJlOT€HBOJOPOAOB M rajoreHoB.  Baxueimiue
npeacrasutenu: 1,3-0yTaaueH U U30MPEH - MOHOMEPHI JUIsl CHHTE3a KaydyKOB.

16. ['omosoruueckuii  psii  alEeTUICHOBBIX  yIJIeBoaopojaoB. OOmias
dbopmyna, ctpoeHue, u3oMepus, HoMeHkatypa. [Ipupoaa TpoitHoOM cBs3H.

17, [IpoMbllieHHbIE  CIIOCOOBI MOMYYEHHs aleTHeHAa: TEPMHUYECKOe

pasyioKeHHe MeTaHa, KapOuIHBINA METO/I.



18. MeToapl cHUHTE3a aJIKWHOB: JAETUPOTraJlOT€éHUPOBAHUE OPraHUYECKUX
JUTaJIOTEHU/I0B, CUHTE3bl HA OCHOBE AllETUIICHA.

19. KucnotHelii xapakTtep TEpMUHAIbHBIX AQJKHHOB. 3aMelleHHue Ha
MeTayl (0Opa3oBaHME ALETWIEHUIOB - KAueCTBEHHAs pPEaKIMs Ha KOHILIEBYIO
TPOMHYIO CBSI3b).

20. Oxucnenue AJIKHHOB. [Tonmumepuzarus aIleTUIICHOBBIX
YTJIIEBOIOPOIOB, TPUMEPHU3ALUS alleTUIIEHA U €r0 TOMOJIOTOB.

21, ApomaTtnueckue YTJIEBOJOPO/bI (apensr). Knaccuduxanus
apoMaTHYECKUX yIJIeBoAOpoAoB. beH3on u ero romonoru. WM3omepus wu
HOMEeHKatypa. Haxoxnenue B nmpupose.

22, CnocoObl mosydeHus: O€H30Jla U €ro TOMOJIOTOB: apOMaTH3aLUs
aJIKaHOB, TpUMEpU3alMsl AJIKUHOB, AJKWIMpOBaHUWE OeH3oia, peakuus Bropua-
durtura, BeIICIEHUE U3 HEPTH U KAMEHHOYTOJILHOW CMOJTBI.

23. DNeKTpoOHHOE CTpoeHue OeH30bHOTO Kojblla. dopmyna Kekyre.
CoBpeMeHHOE MpeJICTaBICHUE O CTPOCHUM OeH3oua. [ToHsaTre 06 apoMaTHYHOCTH.
[IpaBriio XroKKens.

24, XWMHUYECKHE CBOMCTBA apeHOB. MexaHu3M  3JIeKTPOPHIBHOTO
3aMEIICHUs] B apOMAaTUUYECKON crucTeMe. Peakiuy ranoreHupoBaHusi, HUTPOBAHMUSA,
CyJb(prpoBaHUs, aTKUIUpOBaHUs U amuiupoBanue 1o Ppuaemto-Kpadrey.
O0pazoBaHue 31eKTPOPUIBHBIX PEareHTOB U POJIb KaTaau3aTopOB.

25. Biusinue 3amectuternieil Ha HalpaBJICHUE PEAKIIUNA JIEKTPOPHIHLHOTO
3aMELICHHUS U Ha PEeaKIMOHHYIO CIOCOOHOCTh OEH30JbHOTO KoJyiblia. OpHueHTanus
OpU HAJIMYUU JIBYX 3aMECTUTENeW: COIJIacOBaHHAs M  HECOIrJIacOBaHHasl.
PagnkanpHOE TaJOreHUpPOBAHHME AIKHIOCH30JI0B B OOKOBYIO Iemb. OKHCIECHHUE

OeH30J1a U ero roMOJIOTOB. Peakiuu nprucoeMHEHUsT BOAOPOIa, XJIopa.

26. Couptel u  ¢enHonsl. CrpoeHue, KiaccuduKanus, HU30Mepus,
HOMEHKJIATypa.
217, [IpomblIlIEHHBIE METO/IBI TOTYYEHUSI CHUPTOB: THApPATAlUs AJIKEHOB,

(bepMEeHTaTUBHBIN TUAPOIU3 YIJIEBOJOB. MeToabl CHMHTE3a CHUPTOB: THIPOJIU3

AJIKWITAJIOICHHU 0B, BOCCTAHOBJICHHUEC Kap6OHI/IJ'IbHBIX CoeHHHeHHﬁ.



28. [Tonyyenue (HheHONOB TUAPOIU3OM APWITATIOTEHUIAOB U OKUCICHUEM
H30MPONUIIOeH30J1a (KYMOJIBHBIA METO.).

29. duznyeckre CBONCTBA CIUPTOB M (eHOJIOB. PacTBOpHMOCTE B BOJIE,
BBICOKHE TEMIIepaTyphbl KHUIIEHUS - Kak CJeACTBHE OOpa3oBaHMs BOJIOPOHBIX
CBA3EH.

30. XUMUYECKUE CBOMCTBA CHOUPTOB W  (DEHONOB: KHUCIOTHOCTD,
o0Opa3oBaHUE AaJIKOTOJIATOB M (eHONSITOB. Pa3zHuIla B KHCIOTHOCTH CHUPTOB H
¢denomnos. JleruapaTarusi CIUPTOB, OKUCICHUE UX 0 KapOOHWIBHBIX COCTUHEHUH.
OO0pazoBaHue NPOCTHIX U CIOKHBIX 3()UPOB.

31. Peakuuu ¢eHOIOB MO apoMaTHYECKOMY KOJIbIy: TaJIOT€HUPOBAHUE,
HUTpPOBaHHWE, CyiabpupoBanue. I[lomydyeHne NHKPUHOBOM KHUCIOTHI. AHamu3
CIIUPTOB U (DEHOJIOB.

32. Anbnerunnl ¥ keToHbl. Knaccudukarus. Homenknatypa. M3omepusi.

33. Crtpoenne kapOoHunbHOW rpymmbl. [lomyueHwe w3  COHPTOB,
JIUTaJIOTEHOTIPOU3BOIHBIX, AJIKUHOB, KapOOHOBBIX KHCJIOT, OKCOCHHTE30M U3
AJIKCHOB.

34. duznueckue M XUMUYECKHE CBOWCTBA AJIBJIETUIOB WU KETOHOB.
Peakiuu ¢ HyKJI€opuIbHBIMM peareHTaMu: CUHWJIBHOM KHCIOTOW, CIHPTaMHU.

['mppupoBanue. OKHUCIEHHE.

35. Ot1nuunre CBOMCTB albAETUJ0B OT CBOWMCTB KETOHOB. MypaBbUHBIN
AJILJICTHU]I.
36. Knaccudukanus kapOOHOBBIX KHCIOT MO OCHOBHOCTH M CTPOCHHIO

YTJIEBOJOPOAHOTO paguKaa.

37. [ToHsiTHE O BBICIIMX U BHICOKOMOJIEKYJIIPHBIX KAPOOHOBBIX KHUCIOTAX.
N3omepus. Homenknatypa. CtpoeHune kapOOKCHIIBHON TPYIIIIBI.

38. OnHoocHOBHBIE KapOoOHOBbIE KHUCIOTHL. Ctpoenue. [lomyuenue wu3
CIUPTOB U aJbAETUI0B, OKUCICHHEM Napa(HOB, OKCOCUHTE30M.

39. duspyeckue W XUMUYECKHE CBOMCTBA KapOOHOBBIX  KHUCJOT.

KucnorHocts. O0pa3oBanue coseil. [lonyyenue cinoxHbIX 3(UpoB.



40. MypaBbuHas, yKCyCHas, NaJbMUTHHOBAas M CTE€apUHOBAs KHUCIIOTHI,
OeH3oliHas kucnora. [lonarue o Mpuiax.

41. [ToHsiTHE O HENIPEENBbHBIX U IBYyXOCHOBHBIX KAPOOHOBBIX KHCIIOTaX.

42. Awmunsbl. Ctpoenue. Knaccudukanus, nzomepuss 1 HOMEHKIIATYpa.
[lepBryHBIE, BTOPUYHBIE U TPETUYHBIE AMHHBI.

43. [TonyyeHue aMHHOB U3 TaJOT€HONPOU3BOJHBIX, AMHJIOB KHCIOT,

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

44, OcHoBHOCTH aMHHOB. (Opa3zoBaHue coJiel. AJKUIUPOBAHUE U
alUIMPOBAHUE.
45. Knaccudukanus  aMUHOKUCIOT  (HEMOJSIPHBIE W TOJISIPHBIE;

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

46. N3omepus, HOMEHKIIATypa U (pU3NUECKHUE CBOMCTBA aMUHOKHCIIOT.

47. [lonssitTue o OumonsipHoM uoHe. M3osnexTpuueckas  TOYKa.

XHUMUYECKHE CBOMCTBA. AMDOTEPHOCTD.

48. Peakunn kapOOKCHIIBHOM TPYIINBI aMUHOKHUCIIOT: 00pa3oBaHue COJIEH,
a(upoB.
49. Peakuuu aMUHOTpYNIIbI aMUHOKHUCIIOT: 00pa3oBaHUE COJIEH, peakius

C a30TUCTON KUCIOTOM.

50. Peakiuu ¢ yyactmemM  KapOOKCWMJIBHOM WM aMHUHOTPYIIL:
KOMITJIEKCOOOpa30BaHKE, PEAKIIMK ITPU HAarPEBAHUHM aMHHOKHUCIIOT.

51. Peakiust mpupoaHBIX a-aMUHOKHCIIOT ¢ HUHTHAPWHOM, 00pa3oBaHUE
nentuaoB. Onpenenenue. Knaccudukanus mo 4ucity 3B€HbEB B IUKJIE, TIPUPOJIE U
YHCITy TE€TEPOaTOMOB.

52. [Ipocteie u cnoxubie Oenku. CTpoeHHE TNENTHIHOW  CBSI3U.
[TepBruuHas, BTopuyHasi, TPETUYHAS U YCTBEPTHYHAS CTPYKTypa OcIKa.

53. DJIEMEHTHBIM COCTaB M MOJIEKYJisipHass macca OenkoB. Du3uKo-

XUMHYECKUE CBOUCTBA.



54. benku KaK MOJIUAJIEKTPOJIUTHI. N3031eKTpuiecKasTouKa.
Komnouansie cBoiicTBa OEIKOBBIX pacTBOPOB. BiusiHue Ha pacTBOPUMOCTD OEIKOB
UX aMUHOKHUCJIOTHOTO cocTaBa, pH, Hanu4us 3J1eKTPOJIUTOB, TEMIIEPATYyPHI.

55. Henatypanus. CiocoOsl ruaposinsa Oenka.

56. [Ipocteie  (MOHOCaxapuabl) H  CIOXKHBIE  (OJMrOCaxapujibl
nongucaxapuabl) yrieBoAsl. Monocaxapuabl. Knaccudukanus.  CrpoeHue,
OKCUKAapOOHMIIbHAS (LIETIHAs) U MoJyaleTaibHas (nukianueckas) popmbl. CriocoObl
U300pKEHHUSI MOJIEKYJ MOHOCAXapuIOB: MPOEKIHOHHBIE M MEPCHEKTUBHBIC
dbopmysl, D-u L-dopMbl MOHOCaxXapHI0B.

57. Konpuato-tiennas  tayromepuss  MoHocaxapujaoB.  Duszmueckue
cBolMcTBa. XHMHUYECKHE CBOHCTBA. Peaklnuu OKMCIEHHS, BOCCTAHOBJICHHUS,
oOpa3oBaHUE caxapaToB, AJTKUIMPOBAHKUE U AlIMIIMPOBAHIE MOHOCAXapU/IOB.

58. AmuHocaxapa. Ctpoenue. Haxoxaenne B mpupoze.

59. Onurocaxapunel. HeBoccranaBnuBaromme (caxaposa, Tperajiosa) u
BOCCTaHABIIMBAIOIINE aHUcaxapuabl (ManbTo3a, Ieuiobmnosa, yakrto3a). Cocras,
CTpOEHHUE.

60. KonpuaTo-1ieniHas TayroMepunsi BOCCTAHABJIMBAIONIUX JIUCAXAPHUJIOB.
Xumuueckue cBoricTBa. Haxoxnenue B mpupose.

61. [TonsTne o romomonucaxapujaax (Kpaxmaj, TJIUKOTeH, XHWTHH,
[EJUII0JIO3a) ©  TeTepomnoiivcaxapunax (THaIypoHOBas KHCIIOTa, TeMapuH,
XoHApoUuTUHCYJb(aThl). Ux coctas, ctpoenue. HaxoxaeHue B npupoe.

62. Knaccudukanus  xupoB.  HeittpanbHbie xupbl.  OOmas
XapaKTEPUCTHUKA KUPHBIX KUCIOT, BXOJSIINX B COCTAB YKHUPOB.

63. Ou3nyuecKkue W XUMHUYECKHE  CBOMCTBAa  KHUpOB. ['maponus.
OwmynerupoBanue. [Iporopkanue.

Kpurepuu ouenku (yCTHBII 0TBET)

— 100-86 GamioB — eciy OTBET MOKA3bIBAET MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydaeMOW MPEAMETHOU 00JacTH, OTIMYAETCS TIyOUHON M MOITHOTOM
PACKpBITHS TEMbI; BJIaJICHHE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBICHATh

CYIIHOCTh SIBJIEHUM, MPOIECCOB, COOBITHM, JIeJIaTh BBIBOJBI U 0000IIEHHUS, 1aBaTh



apryMEHTUPOBAHHBIE OTBEThI, MPUBOAUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKOW PEeUbl0, JIOTUYHOCTh U MOCJIEA0BATEILHOCTh OTBETA; yYMEHHE
IPUBOJUTH IPUMEPHI COBPEMEHHBIX MTPOOJIEM U3yUaeMOU 00JIaCTH.

— 85-76 - OamnoB — OTBeT, OOHApPY)XMBAIOIIMKA TMPOYHBIC 3HAHUSA
OCHOBHBIX MPOIECCOB U3y4aeMOU MpeaMeTHON 00JacTH, OTIUYaeTcsl rIyOuHoN U
MOJIHOTOM PaCKpBITUS TEMBI; BIaJCHUE TEPMHUHOJIOTUYECKUM aIlllapaToOM; YMEHHUE
OOBSCHATh CYIIHOCTb SIBJICHHM, TPOIIECCOB, COOBITUM, JeNaTh BBIBOJBI H
000OmIeHUsT JaBaThb apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH IPUMEPHI,
CBOOOJHOE BJIaJICHUE MOHOJIOTUYECKOU peyblo, JIOTUYHOCTb U
IIOCJIEIOBATEIBHOCTh OTBETA. OJHAKO JIOIMYCKAETCS OJHO-ABE HETOYHOCTH B
OTBETE.

- 75-61 Gamn — OLIEHUBAETCSI OTBET, CBUICTEIILCTBYIOIINI B OCHOBHOM O
3HaHWU TIPOLIECCOB  M3y4yaeMOW MPEAMETHONM  00JacTH,  OTIMYAIOLIUICS
HEJOCTATOYHOW TJTyOMHOW M TOJHOTOW PACKPBITHUS TEMBbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; cl1ab0 Cc(HOPMUPOBAHHBIMM HABBIKAMM aHAJIW3a SIBJICHUMH,
IIPOLIECCOB, HENOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTHPOBAaHHBIE OTBETHI U
IPUBOAUTHh MPUMEPHI; HEJOCTATOYHO CBOOOAHBIM BIAJIEHHUEM MOHOJOTMYECKON
pEUYbIO, JIOTUYHOCTBIO M IIOCJIEN0BATEIBHOCTBIO OTBETA. JIOIYCKAETCS HECKOJBKO
OLIMOOK B COEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEP PA3BUTHS CUTYAIIHH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTAMH U3y4yaeMon 00J1acTu.

— 60 u HUKe OaMIOB — OTBET, OOHAPYKUBAIOIIUN HE3HAHUE MPOIIECCOB
W3y4aeMOil TPEIMETHOW O00JIaCTH, OTIMYAIOIINICS HErTyOOKUM pPaCKpPhITHEM
TE€Mbl; HE3HAHUEM OCHOBHBIX BOIPOCOB T€OPUH, HECHOPMHUPOBAHHBIMU HABbIKAMU
aHanu3a SIBJICHUM, MPOLECCOB; HEYMEHUEM J1aBaThb APIryMEHTHPOBAHHBIE OTBETHI,
cia0bIM  BJIAJICHUEM MOHOJOTUYECKOM peyblo, OTCYTCTBUEM JIOTUYHOCTH U
nociea0BaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKU B COIEpPKAaHUHM OTBETA;

HE3HAHHE COBPEMEHHOM MPOOIIEMATHKN U3ydaeMOi 00JIacTH.



