MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMU

®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHHUs
«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJUIIUHBI

«COT'’JIACOBAHO»
[IIx0J16I OHOMETHIIMHEI S
Pyxosoputens OIT 19.03. 01'Q g
BuorexHomorus / ;

«YTBEPXJJAIO»

Hupextop JlenapTameHTa

MHIIEBBIX HAYK /Texﬂonomﬁ
/

1O.B. IIpuxonsko
06 2019r.

Vl
« 14  » 06 \\% 2019r Qe

YUEBHO-METOIWYECKHWH KOMILJIEKC JUCHUILIAHBI

OpFaHI/I‘ICCKaﬂ XUMHUA U 6H00praHquc1<a;1 XUMUA

Hanpasnenue noarorosku 19.03.01buotexnonorus
npoduis «llumeBas OMOTEXHOIOTUSI
dopMa MOArOTOBKU OYHAs

[Ikona GMOMeTUIINHBI

JlenmapTaMeHT MUIIEBBIX HAYK U TEXHOJOTHU

Kypc _2 cemectp _3,4

nekiuu _36  bac.

MpaKTH4eckue 3ausaTus _36  dac.

nmabopaTopHbIE 3aHATHS _ /2 bac.
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AHHOTALIA

y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCIIUILTUHBI
«Opranndeckas XuMus 1 OMOOPTaHUYECKAsT XUMHUS
Hanpasnenue noarotosku: 19.03.01 «buorexnosnorus»

[Tpoduib: «[luieBas OMOTEXHOTOTUS»

Y4eOHO-METOIUYECKUI KOMIUIEKC AUCHUIUIMHBI «OpraHudeckas XUMHS U
OroopraHnyeckas XuMus» pa3padoTaH g CTYJEHTOB 2 Kypca MO HalpaBJICHUIO
19.03.01 «buorexnonorus» npoduns noarotoBku «lluimesas 6MOTEXHOIOTHS B
cooTtBeTcTBHE ¢ TpeboBaHussMu OC BO no naHHOMY HampaBiEHUIO U MOJIOKEHUEM
00 yueOHO-METOJANYECKUX KOMIUIEKCaX AMCLUHUIUIMH 00pa30BaTeNIbHBIX MPOrpamm
BBICIIIETO MPO(HECCHOHATBLHOTO 00pa30BaHUS.

HuctunnnHa «Oprannyeckast XUMHUsi 1 OMOOpraHUYecKass XUMHUsI» BXOJIUT B
0a30BYI0 4acTh Y4€OHOTIO IJIaHA.

OO6mast TPyIOEMKOCTh OCBOCHMSI AUCIHUIUIMHBI cocTaBisieT 144 wyacos.
Y4yeOHBIM TMMJIAHOM TPEIYCMOTPEHBI JIGKIIMOHHBIE 3aHsATusl (36 yacoB),
npakTHueckue 3aHaTus (36 4yaca), mnabopaTtopHble paboTel (72 4YacoB),
camocTosATeNbHas padora cryaeHTa (54 dacoB). JluciurummHa peanusyeTcs Ha 2
Kypce B 3, 4 cemecTpax.

CopepkaHvue JUCUMIUIMHBI OXBaThIBAET CIEAYIOIIMHA KpPyr BOIPOCOB:
OCHOBHBIE 3aKOHBl OPraHMYEeCKOW XHMMHH; KJIaCCU(UKALMIO OPraHUYEeCKHX
BEILECTB; XUMHUYECKHME PpEaKIUH, XapaKTEpHbIe I PA3IMYHBIX KIJIACCOB
OpPraHUYECKUX  BEILECTB; OCHOBBI OHOOPraHUYECKOM XUMHUH, OCHOBHbIE
MaKpOMOJIEKYJIbI, UX CBOMCTBAa M PEAKLUMU; MPOCTEUIINE METOABl OPraHUYECKOrO
CUHTE3a; METO/bl Pa3/ielIeHUus] OPraHUYECKUX BEIIECTB; OCHOBHOE O0OpyAOBaHHE
TSl TIOJTYYEHHUS M aHAJIN3a OPTaHUYECKUX BEILIECTB.

Hucuunnmnna «Oprannyeckast XMMHUs 1 OMOOpraHuYecKass XUMUs JTIOTHYECKH
U COJEpKaTeIbHO CBsA3aHA C TAaKUMHU Kypcamu Kak «OOIas v HeopraHudeckas

XuMusy, «IIuiieBbie 1 OMOJIOTMYECKH aKTUBHBIE 100aBKH», XUMUS OHOJOTHYECKH



AKTUBHBIX BEMICCTBY, «XUMUS TUIMY, «DU3ndeckas W KOJUIOWIHAS XUMUSY,
«buoxummsi», «CocTaB MHIIEBBIX CHCTEM H METOMBI €ro  OIpPEACIICHUS,
«CTPYKTYpPHO-TEXHOJIOTHYECKHE CBOMCTBA MUIIEBBIX CUCTEM.
Y4eOHO-METOTMUECKII KOMIUICKC BKITIOUAET B CEOSI:
— pabouyto mporpamMmy y4eOHON TUCIIUTIIHHEI;
— y4eOHO-METOAMYECKOe  OOECleYeHHe  CaMOCTOSITENIBHOH  paboThI
oOyuaromuxcs (mpuiioxxeHue 1);

- (OH/I OLIEHOYHBIX CPEACTB (MPUIIOKEHUE 2).

ABTOP-COCTaBUTEIb YU€OHO-METOIMYECKOT0 KOMILIEKCa
JIoueHT nenapramMeHTa MUIIEBbIX

HayK U TEXHOJIOTUH B.JO. lpirankon

JlupekTop AenapTaMeHTa MUILEBBIX

HayK ¥ TEXHOJIOTUH 10.B. [Ipuxoabsko
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®opma NOATOTOBKU OYHAS

Kypc 2 cemectp 3,4

JIEKIIMHU 36 yac.

NpakTU4YecKue 3aHsATHs 36 Jac.

nabopaTopHble 3aHATHS 72 Yac.

B TOM YHCIIe ¢ ucronb3oBanueM MAOQO nek. 2 /mp. 18 /nab. _ gac.
BCET0 YacoB ayJUTOPHOM Harpy3ku 144 yac.

B TOM 4HcIIe ¢ ucnoibp3zoBanneM MAO 20 gac.

camocTosiTeNnbHas pabota 72 yac.

B TOM YHCJIe Ha TTOJATOTOBKY K dK3aMeHy 54 ac.

9K3aMeH 3, 4 cemecTp

Pabouvas mporpamma coctaBiieHa B COOTBETCTBUHU C TPeOOBaHUAMHU 00Pa30BaTENBLHOTO
CTaHJapTa, CAaMOCTOSTENBHO ycTaHaBauBaeMoro /IBAOY, yTBepk1€HHOr0 MPUKa30M PEKTOpa OT
22.03.2017 r. Ne12-13-485

PaGouas nmporpamma o0CyxkeHa Ha 3aceaHuu [lenapraMeHTa MUINEBbIX HAYK U TEXHOJIOTHI
npoTtokoa Ne 5 ot « 11 » urona 2018 1.

Hupexrop [enapramenTa nunieBbIx Hayk U TexHosoruu [Ipuxonpko FO.B.
CocraBurensb: K.0.H., goueHT L{prankos B.1O.



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM JeNlapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa
(moamucse) (H.0. ®amunms)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUM JIenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMeHTa

(moarmucs) (N.0. Oamuus)



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)

Instructor: Ph.D., associate professor Tsygankov V.Yu.

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. Abakumova, N.A. Organic Chemistry and Fundamentals of Biochemistry:
study guide / N.A. Abakumova, N.N. Bykov. - Tambov: Publishing house GOU
VPO TSTU, 2010. - Part 1. - 112 p. - Access mode:
http://window.edu.ru/resource/049/73049/files/abakumova-a.pdf. - Title from the

screen.


http://window.edu.ru/resource/049/73049/files/abakumova-a.pdf

2. A course of lectures on organic chemistry [Electronic resource]: a tutorial
/ A.N. Shipula [et al.]. - Electron. Dan. - Stavropol: SSAU, 2014. - 116 p. - Access
mode: https://e.lanbook.com/book/61142. - Title from the screen.

3. Vasiltsova, |.V. Organic and Physicolloid Chemistry [Electronic
resource]: study guide / I.V. Vasiltsova, T.l. Bokova, G.P. Yusupova. - Electron.
Dan. - Novosibirsk: NSAU, 2013. - 155 p. - Access mode:
https://e.lanbook.com/book/44513. - Title from the screen.

4. Zykova, M.V. Organic chemistry. Spatial structure of organic compounds
[Electronic resource]: a tutorial / M.V. Zykova, G.A. Zholobova, O.F.
Prishchepova. - Electron. Dan. - Tomsk: Siberian State Medical University, 2016. -
86 p. - Access mode: https://e.lanbook.com/book/105887. - Title from the screen.

Form of final control: exam.



https://e.lanbook.com/book/61142
https://e.lanbook.com/book/44513
https://e.lanbook.com/book/105887

AHHOTanMs K padoueii mporpaMMe TUCHUIINHBI
«Oprannyeckasi XuMusi 1 OMOOPraHM4YecKasi XUMMD)

HucnunnnHa «Opranuueckas XuMus U OMOOpraHUYecKass XUMHUs SIBIISACTCS
TUCIMIUIMHOM 0a3zoBoi wactu bmoka 1 b1.5.05.02 Xwumudeckoro Moy
y4eOHOTO TUTaHa TIOATOTOBKM  OakamaBpoB 1o HampasieHuio 19.03.01
buorexHomorus,  npodunb  NoAroroBku  «llumeBas = OUMOTEXHOJIOTHS,
peanuzyemoro B coorBeTcTBHM ¢ OC BO.

OO6mast TPyJI0eMKOCTh JUCIMIUIMHBI COCTaBIsAeT 6 3a4eTHBIX eauHuIl, 216
4acoB. YUEOHBIM IUIAHOM MPEIyCMOTPEHBbI JICKIMOHHBbIC 3aHsATusl (36 yacom),
npaktudeckue 3aHsaTHS (36 dYacoB), mabopaTtopHbie 3aHATHS (72 4Yaca) W
camocTosATeNnbHas pabora crtynaeHTta (72 daca). JucuuruimHa peanusyercss Ha 2
Kypce B 3 u 4 cemecTpax.

JucrummHa «Opranndeckas XUMEsS 1 OMOOpTaHNYecKass XUMUS JTOTHYECKH
U COJIEpKaTeIbHO CBs3aHA C TaKUMHU Kypcamu Kak «OOImas v HeopraHudeckas
XUMUs», «[IumieBsie 1 OMOJOTHYECKHA aKTUBHBIE TOOABKM», XUMHUS OMOJIOTHICCKU
AKTUBHBIX BEHIECTBY, «XUMHUS TUIM», «DuU3ndeckas U KOJUIOWIHAS XUMUI,
«buoxumusi», «CocTaB MNHIIEBBIX CHUCTEM M METOJBI €ro OMpeaesICHUs,
«CTPYKTYPHO-TEXHOJIOTHYECKHE CBOMCTBA MUIIIEBBIX CUCTEM).

Heabo u3ydeHus: TUCHUIIIUHBL SBJsIETCS (POPMUPOBAHUE KOMITJIEKCA 3HAHUM
M0 OPTaHUYECKON XMMHUHU U OMOOPTaHUYECKOW XMUMHUH TSl TIOCISAYIOIIEeTro Ooliee
IIyOOKOTO M3Yy4eHUs IUCIHUIUIMH 0a30BOro ypoBHS MPOGECCHOHAIBHOTO IMKIIA,
HEOOXOMMMBIX JUIsl YCICIIHOW peanu3anud MNpodhecCUOHATHHOU NeSITEIIbHOCTH
OakanaBpa, ¥ TIPAKTUYCCKUX HABBIKOB I10 HCITOJIB30BAHUIO 3HAHWUN IS
TEXHOXMMUYECKOTO  KOHTPOJII  MHWINEBOM  MPOMYKIUM, OMpEACIICHUs  €e
0€30MacHOCTH M KadeCTBA, BO3MOYKHOCTH HCIIOJIb30BAaHUS CHIPhbSI B IHIIEBOM
IIPOU3BOJICTBE, ONPECICHHUS XMMHUYCCKUX CBOMCTB PACTBOPOB M MUIIIEBBIX CHCTEM
¥ TIPOMCXOJSAIINX B HUX MPOIECCOB JJII COBEPIICHCTBOBAHUS TEXHOJOTUYECKHX
CBOMCTB MPOIYKIMU MTPHU TIOTYYSHUH NMPOAYKTOB MUTAHUS.

3agaun:



- dopmHupoBaHUE 3HAHHUI B 0OJACTH TEOPUU CTPOCHHMS, PEAKIIMOHHOM
CIIOCOOHOCTH, METO/IOB CHHTE3a U XMMHUYECKUX CBOMCTB OPraHMYECKUX BEIECTB,
HEOOXOUMBIX JJIs1 YIIPaBJICHUS XUMUUYECKUM IIPOLIECCOM.

- @®opMHpPOBAaHUE HABBIKOB MOMCKAa HayyHOW HMH(pOpMauuu B 00JacTH
OpPraHUYECKON XUMHUHU M OPraHUYECKOTo CHHTE3a, PabOThI C MPOQEeCcCCHOHATBHOMN
JIATEPATYPOHU.

- @OopMHpPOBAaHUE HABBIKOB, HEOOXOAMMBIX [UIsI  OCYILECTBICHUS
CUHTE3a OPraHWYECKOTO BEIIECTBA IO W3BECTHOW METONMKE, €ro BBIICICHUS,
OYHUCTKHU U UJIEHTU(PUKALIUU IKCIPECC-METOIaMHU.

- ®opMHpOBaHUE HABBIKOB 00PaOOTKU HKCIEPUMEHTAIbHBIX JAHHBIX U
COCTABJICHHE OTYETA O MOJYYEHHBIX IKCIIEPUMEHTAIIBHBIX PE3YIbTATAX.

- @opMHUpPOBaHUE 3HAHUW O POJM XHMHUH B DPA3BUTHU COBPEMEHHOMN
LIUBWIM3ALMK, O CYIIECTBYIOIIMX HEraTUBHBIX  IIOCJIECACTBUAX  HAY4HO-
TEXHUYECKOTO Iporpecca, 0 BKIAJE OpPraHMYECKOM XMMHUHU B pELIeHHE MpodsieM
YCTOMYUBOTO Pa3BUTHSI.

— dopMUpOBaHUE CMOCOOHOCTH K CaMOOOYYEHUIO W HEMPEPHIBHOMY

poheCCHOHATELHOMY CaMOCOBEPIIICHCTBOBAHHUIO.

B pesynapraTte u3ydeHHs JaHHOW JUCHUIUIMHBI Y  OOYyYaromIuxcs
bopmupyloTca  creAylolre  00IeKyJbTYpHble, npodeccuoHalbHbIE H

o0menpogeccuoHaIbHbIE KOMIIETEHIINH (3JIEMEHTHI KOMIIETSHITHH):

Koa u Jtanbl GOpMHUPOBAHUS KOMIIETEHIIUN

¢popmyaupoBka

KOMIIETeHLIUH
OK-5 cnocobHOCTh OCHOBHbIE HMH(POPMALIMOHHBIE PECYPCHl B
HCIIOJIb30BaTh o0JacT XUMHUH, COBPEMEHHbBIC NpPUEMBI U
COBPEMEHHBIE METOJbl HMCHOJIb30BaHUS HH(DOPMALIMOHHBIX
METO/bI u TEXHOJIOTHNA I peau3alyy 3a1ad Hay4qHO-
TEXHOJOTUH (B TOM Suact VICCIIEI0BATEIIbCKON, YIIPaBJIEHYECKOM,
qHUCIIe IIPOEKTHOM, METOJUYECKOM U KYJIbTYpHO-
MH(POpPMAILIMOHHBIE) B IIPOCBETUTEIICKOU JEATEINBHOCTH; COCTaB M
npo¢ecCUOHaIbHON OCHOBHBIE XAPAKTEPUCTUKH COBPEMEHHOIO




ACATCIBHOCTH

IpOrpaMMHOTr0 obecrnedeHus i 00padoTKU

TEKCTOBOM, TAOJWYHOW, MYJIBTUMEIUHHON

nH(popManuu

VYMmeer

UCIIOJIb30BaTh  COBPEMEHHBIE  TEXHOJIOTHH
UHGOPMAITMOHHBIX
UKT s

npodeccuoHaTbHOM

IIOMCKa " IICpCBOAA

HWCTOYHUKOB,  HCMOJb30BaTh
peuieHus 3a/a4y

ACATCIBHOCTHU

Bnaneer

ONBITOM CO3JIaHUS AJIEKTPOHHBIX PECYPCOB,

HaIPaBJICHHBIX Ha pelreHye
po¢eCCUOHATIBHBIX
B3aMMOJICHCTBUS B
JIPYTUMH  yY9aCTHHKaMH 00pa30BaTCIIBHOTO
nporiecca pEIICHUS

HCCICOAOBATCIIbCKUX,

3ajad; OTBITOM
cetu  HWuHTepHer
151 Hay4HO-
MPOEKTHBIX u
KYJbTYPHO-TIPOCBETUTETBCKUX 3a/1au
npodhecCUOHAIBHOM NeATEIIbHOCTH;
crocodamMu MOMoJHEeHUs MPo(ecCuOHaATBHBIX
UCIIOJIb30BaHUs

3HAaHUU IIyTEM

BO3MO>XHOCTEH COBPCMCHHBIX CCTCBBIX

TEXHOJIOTHH.

OIIK-2 crocoOHOCTh
u TOTOBHOCTD
UCIT0JIb30BaTh
OCHOBHEIC  3aKOHBI
€CTECTBCHHOHAYYHBIX
JTCIATUIAH B
npodeccuoHaIbHON
JEATEILHOCTH,
MPUMEHATh  METOJIbI
MaTeMaTHYECKOTrO
aHaau3a u
MOJICIIUPOBAHUS,
TCOPETHUYECKOTO0 U
AKCIIEPUMEHTAIILHOTO

HCCJIICA0OBAHUA

3Haer

OCHOBHBIC TCOPCTUICCKUC IIOJIOXKCHMUA

CCTCCTBCHHOHAYYHBIX JUCHUIIIINH,

TEOPETUYECKHE aCMeKThl MpobooTdopa u

poOONOATOTOBKHU 00BEKTOB,

pa3aMyaroIMXcs [0 CBOEMY AarperaTHOMY

COCTOSHHIO, TCOPUHU n IMPaKTHYCCKOC

IMPUMCHCHHC OCHOBHBIX MCTOJO0B

Ka4CCTBCHHOI'O n KOJIMYCCTBCHHOI'O

XUMHUYCCKOI'O aHaJIn3a, TCOPHUHU n

IMPAKTHICCKOC IIPUMCHCHHC OCHOBHBIX

(PPISI/IKO-XI/IMI/ILICCKI/IX METOA0B aHaJIN3a

YmMmeer

IIPUMCHATDH INOJIYHYCHHBIC 3HaHUA IIpu

pEIICHUH MTPAKTUYECKUX 3a7a9 M MTOCTAaHOBKE
71a00paTOPHBIX IKCIIEPUMEHTOB

Bnaneer

npodeccroHanbHO npoUIMPOBAHHBIMU
3HAHWSMU W TIPAKTHYECKHMMH HaBBIKAMH B

obnactu CCTCCTBCHHOHAYYHBIX OUCHUILINH;




TEOpeTUYECKOW paboToil ¢ yueOHOH W

CIIPAaBOYHOM JINTEPATypOU; IPAKTUYECKOU

paboTtoii C XUMHUYECKON MOCY/I0H,

HCHOHBByeMOﬁ B KOJIMYCCTBCHHOM aHAJIM3€ U

yMEHHEM  oOpamarbcsi  CO  CIIOKHOM
AHAJMTUYECKOW amnmapaTrypoi; TNPHMEHSThH
MOJyYCHHbIC  3HAHUSA  [PH  H3YYCHHH

MOCEAYIOMINX TUCIUILINH

OIIK-3
CIIOCOOHOCTBIO
UCIIOJIb30BaTh 3HAHUS
0 COBPEMEHHOU
¢dusnueckoil KapTUHE
MUpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUHU BEIIECTBA
TUISE MOHUMAaHUS
OKpY’KaIoLIEro Mupa
U SIBJICHUU TPUPOBI

3Haer

COBPEMCHHYIO (PM3HUYCCKYIO KapTHHY MHPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTH, CTPOCHHE BEIIeCTBA JIJIS
MMOHUMAaHUS OKPY’KAIOIIEeTO MHUPA U SABJICHUAN
MIPUPOIBI; OOIIHE TTOHATHS
3aKoHoJaTeabcTBa P@ B o0actu
9KOJIOTHYECKON 0€30MMacHOCTH

VYMmeer

pa3bupaThecs B CYLIHOCTH COBPEMEHHOM
(u3nUecKoil KapTUHE MUPA,
IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUH BEILIECTBA IS
NOHUMAaHUS OKPYKAIOIIEr0 MUPA U SIBJICHUN
OPUPOJIbI; pa30UpPaThCs B CYIIHOCTU
XUMHUYECKUX, ONOXUMUYECKUX,
MUKPOOHOJIOTUYECKUX U APYTUX MPOLIECCOB,
IPOTEKAOLIUX [IPU XPAHEHUU U 1epepadoTKe
MUIIEBBIX CUCTEM; KIIACCU(PUIIUPOBATH
OTXO/1bl TPOMBIIIIEHHBIX MPEATPUITHI

Bnaneer

KOMIUJIEKCOM 3HAHHUM O COBPEMEHHOM
¢dbu3nUecKoii KapTUHE MUPA,
POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BELIECTBA IS
MTOHUMAHMS OKPY’KAIOIIEr0 MUPA U SIBJICHUM
MPUPOJIbI; KOMIUIEKCOM 3HAHUH,
MO3BOJIAIOIIUM OLEHUTh CTENEHb BIUSIHUS
3arpsi3HEHHS aTMOC(EPHOTO BO3TyXa, BOJBI U
MOYBBI HA 3JI0POBbE JIFOJEH U COCTOSTHHE
OKPYXaroIEn Cpebl




OCHOBHBIE TOHATHS TEOPUU IUIAHHUPOBAHUS
3 XUMHUYECKOTO AKCIEPUMEHTA; METO/IbI
- HaeT
[K-9 BIaICHUC OpraHu3aluu u MIPOBECHUS
OCHOBHBIMU AKCIIEPUMEHTAJIbHBIX UCCIIEOBAHUM
METOJIaMU u -
OCYIIIECTBIISTh KOPPEKTHBIA BBHIOOp THIIA
IpueMaMHu
YMmeet XUMHUYECKOTO  DKCIEpPUMEHTa IPU  €ro
IPOBEACHUS
TJIAHUPOBAHUM.
AKCIIEPUMEHTAIIbHBIX
HCCIeIOBAHM B HaBBIKAMHU MIPUMEHEHUS METOJI0B
cBOEH IJIAHUPOBAHMSI XUMHUYECKOTO SKCIIEPUMEHTA;
npodeccronansoil | Brarcer OCHOBHBIMH  METOJaMU U  TNpUEeMaMu
0BIIACTH IPOBEICHUS AKCHEPUMEHTAIIBHBIX
UCCJIeIOBaHUI B CBOEH MpodeccCHoHaTbHON
obnacTu
OCHOBHBIE METOJABl WM TPUEMBI NPOBEACHUS
AKCIIEPUMEHTAIIbHBIX HUCCIIEIOBAHUN B CBOEH
3HaeT npodeccruoHanbHO# 00JaCTH; CTaHAAPTHHIE U
CEepTU(PUKAIMOHHBIE  HCHBITAHUS  CBIPHS,
FOTOBOM TPOAYKIIMM U TEXHOJOTUYECKUX
IPOLIECCOB
[MIK-10 cnoco6HOCTH
POBOJNTH CTaHJIapTHBIE u
POBOJNTH
CepTU(PUKAIMOHHBIE  HCHBITAHUS  CBIPHS,
CTaHIapTHHIE u | Ymeer .
FOTOBOM TPOAYKIMU U TEXHOJOTUYECKUX
cepTU(HUKAIIMOHHBIC IIPOLIECCOB
MCHbITAHUA  CBIPbA, HABBIKAMHU OPTaHU3AIMK U TIPOBEICHUS
TOTOBOM IPOAYKIIUH CTaHJIapPTHBIX Hu cepTU(PUKAIIMOHHBIX
U TEXHOJIOTUYECKUX UCIIBITAHUNA CBIPbS, TOTOBOM MPOAYKIUU H
TIPOLECCOB TE€XHOJIOTUYECKUX IIPOLIECCOB;
TEOPETUYECKUMU METOJJaMH U IpUEMaAMU
Bnaneer p A p
POBEJCHUS CTaHJaPTHBIX u
CepTU(UKALIMOHHBIX  HWCHBITAHUN  CBIPHS,
FOTOBOM TPOJYKIIMM W TEXHOJIOTUYECKHUX
MpOIIECCOB B 00JIacTH TMPOdheCCUOHATIBHOM
NeATEeIbHOCTU

Jliist hopMupOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI
«Oprannyeckass XUMUs U OMOOpraHUyYecKas XUMHsS» MPUMEHSIOTCS CIIETYIOIINe
METOJIbl AaKTHBHOTO/WMHTEPAKTUBHOTO OOyYEHHS: TMpoOJieMHass JICKIUs, METO

MaJbIX TPYII, MPAKTUYECKUE 3aHATHS, TaOOpaTOpHbIE pabOTHI.



l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA
Jleknuu (36 4acoB)
Pasznen 1. HomenkiiaTypa oprannuecKux coequHeHnuii (4 yaca)

1. Knaccudpukanuss opraHuueckux coenuHeHuil. Cuctemarnyeckas,
panoHaabHasi, TpUBUAIbHAs HOMEHKIATypsl (1 gac).

2. N3omepus. llonarue wuzomepuu. Buael n3zoMepuu: CTPyKTypHas,
reoMeTpuyeckas, onrtudeckas uzomepus (1 gac).

3. Tunbel TUOpUIU3ALUY. Sp3-r1/16p1/1)11/13au1/1;1. sz-FI/I6pI/II[I/ISaLII/I$I. Sp-
rubpuauzanus (1 gac).

4. [ToHsITHE TOMOJIOTMUYECKOTO psAjla OpraHnyeckux coeaunenui (1 gac).
Pa3nen 2. Yraesogopoanl (10 yacos)

1. Ankanel. Homenknarypa. ®dusmdyeckne M XMMHYECKHE CBOMCTBA
aJIkaHOB. Peakuuu rajaoreHUpoBaHUs, HUTPOBaHUS, CYJIb(QUPOBAHUS AJIKAHOB.
MexaHu3M peakiuu cBOOOTHOPAANKAIBLHOTO 3aMenieHus (2 yaca).

2. Ankensl Howmenknatypa. ®u3nyeckne MU XUMHUYECKHE CBOMCTBa
ankeHoB. Peakuuu ruIpupoBaHMs, TAJIOT€HUPOBAHUS, THIPOTrajOreHUpOBAHUS,
rUJpaTalyy, MOJMMEpPHU3alUui aJIKeHOB. MexaHU3M peakuuu 3JEeKTPOPUIBHOTO
npucoeauHeHus (2 Jaca).

3. Ankanuensl. HoMeHnknatypa. @u3ndeckne M XMMUYECKUE CBOMCTBA
JIKaJUEeHOB. Peakiuu ruipupoBaHus, raJJoreHUpOBaHUs, THIPOrajJoreHupOBaHus,
rupartaiuu (2 Jaca).

4, Ankunbel. Homenkmarypa. ®Pu3nyeckMe M XHMHUYECKHE CBOMCTBA
QIKUHOB. Peakuuu ruapupoBaHusi, TraJOr€HUPOBAHMS, TMIPOrajoreHUpOBaHUS,
ruapaTanuy, TOJMMEpU3alMi  alKUHOB. KuUCIOTHBIE CBOMCTBAa  AJKHWHOB.
Mexanusm peakiuu Kyuyeposa (2 yaca).

S. Apensl. HomeHkmarypa. ®Pusnueckue M XHMHYECKHE CBOICTBA
apeHoB. Peaknuum TUIpUpOBaHMS, TaJOTEHUPOBAHUS, AJTKWIMPOBAHUS U
armnupoBanusa 1o Opuaemo-Kpadrey. Mexanusm peakiuu 37eKTpOoPHUIBHOTO

3amerieHus (2 yaca).



Pa3nen 3. Kuciaopoacoaep:kamue opraHu4ecKue BemecTBa (6 4acos).

1. Crouptel. HomeHknarypa. ®Pusnueckue M XHUMHYECKHE CBOWCTBA
anu(paTUIeCKuX U apoOMaTUYECKHX cnupToB. Peakmuu ¢ paspsiBom cBsazu C-O.
Kucnotusie cBoiicTBa ciupToB U PeHosoB (2 yaca).

2. KapGonunbnuble coenunenus. Homenknatypa. ®duszuyeckue u
XUMUYECKUE CBOMCTBA allbJIETHJOB W KETOHOB. Peaknuu HyKI1€0(QUIBHOTO
npucoeauHenus no cesizu C=0 (2 ygaca).

3. KapOokcunpubie coenunenus. Homenknatrypa. @usunueckue u
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. Peakius stepudukanuu. ClaoxKHbIC
3(UpBL, AHTUAPUIBI U XJIOPAHTUIPHUIBI KAPOOHOBBIX KUCHOT (2 yaca).

Paznen 4. Azorcoaep:kamue coequHennsi (6 4acon)

1. Amvunbpl. Homenknatypa. ®Pusznueckne M XHUMHUYECKHE CBOMCTBA
anu@paTUIECKUX U apoMaTHIeCKuX aMiMHOB. OCHOBHOCTh aMHUHOB (2 ydaca).

2. AmuHokuciotel. Homenkiarypa. @uznueckue ©  XUMHYECKHE
CBOMCTBa KapOOHOBBIX KUCIIOT (2 Haca).

3. Hunazo-, azocoennnenus. Homenknarypa. @uzndyeckue 1 XMuMHYECKUE
CBOMCTBa JMa30-, a30COeAMHEHUH (2 Jaca).

Pa3znen 5. buosorudeckue nmosiumepsl (10 yacon)

1. benku. Knaccudukamus 6eiaxoB. Tumsl cBszeil B 0€JIKOBON MOJIEKYJIE.
dusnko-xumudeckue cBoiicta. IlentuaHas cBs3b. buomornueckoe 3Hauenue (4
gaca).

2. Kupwl. Knaccupukauus xupoB. DUHMKO-XMMHYECKHE CBOMCTBA.
3aBUCHUMOCThH CBOMCTB XHUPOB OT MX cocTaBa Peakiusi ombuieHus. buonorudeckoe
3HaueHue (3 yaca).

3. VYraesoasl. Knaccudukamus yrieponoB. CTepeon3oMephl yIiIeBOJIOB.
Bnusaue wuzomepun Ha (PHU3MKO-XMMHUYECKHME CBOMCTBa yriieBosoB. dopmyna

duirepa. buonorndyeckoe 3HaueHue (3 yaca).



Il. CTPYKTYPA U COJIEP)KAHUE NPAKTUYECKOM YACTH KYPCA
IpakTnyeckue 3anaTus (36 yac.)
IIpakTnueckass padora 1 (2 4yac.). Tunel ruOpUAN3ANMU B OPTraHUYECKUX
coenuueHusx. Kimaccuduxkarus opranndeckux coequnennii mo FOITAK.
Bomnpocs! 111 caMmonoAroToBKH

1. Tunel rubpuIM3aIK: AJIMHA CBSI3EH;

2. OTnuuust  palMOHANIBHOM, CHUCTEMAaTHYECKOW M TPUBUAJIBHOM
HOMEHKJIaTypbl OPTaHUYECKUX COCTUHEHUN;

3. ['omonornueckue psiibl OpraHUYECKUX COEAUHECHUN;

4, N3omepusi: moHsTHE, BU/BI, 3HAYCHUE.

IIpakTuyeckas padora 2 (2 uac.). Peakuuu ankanoB. Knaccudukarus u
HOMEHKJIaTypa aJIKaHOB.

BOHpOCBI JJIsL CaMOIIOATOTOBKU.

1. XuMuueckue v PU3ndecKrue CBOMCTBA alIKaHOB;
2. XapakTepHbIC BUIBI H30MEPHH AJIKAHOB,
3. MexaHu3M peakiy CBOOOTHOPAANKAILHOTO 3aMEIIESHUS.

IIpakTnueckass pa6ora 3 (2 uac.). Peakiuu ankenoB. Knaccuduxanus u
HOMEHKJIaTypa alKkeHoB. [{ukioankaHsl.
Bonpoce! 11t caMOIoAroTOBKH:
1 Huxnoankanel. XuMuueckue U (pu3nueckue CBONUCTBA;
2 XapakTepHbI€ PEAKIIUH AJIKEHOB;
3. MeToabl MOJyYEHHUS aTKEHOB;
4 [TpoayKThl OKMCIICHUST AIKEHOB NP Pa3JIMYHBIX YCIOBUSIX.
IpakTnueckasi padora 4 (2 yac.). Peakuun ankaguenos. Kiaccudukaims
Y HOMEHKJIATypa aJIKaJUEeHOB. THUIIBI CBA3EH B JUCHAX.
Bonpocs! 11t caMONoAroTOBKHU:
XuMuueckue v PU3NIeCKue CBONCTBA,
Peakiun okucineHus: JUEHOB;

PeaKHI/II/I MMOJIMMCPHU3alIUN JJUCHOB,

A w e

MexaHu3m pPCaKInu C-)HCKTpO(I)I/IJIBHOFO IMPpUCOCANHCHUS.



IIpakTnyeckas padora 5 (2 yac.). Peaknun ankunos. Knaccudukanus u
HOMEHKJIaTypa alkuHOB. Tpumepuzauusa. Jumepusanus. Peaxuusa JleOenesa.
Peakuusa Kyueposa.

Bonpocs! 11t caMONoAroTOBKHU:

1 MeTton noay4yeHus ajlbJeruI0B U KETOHOB U3 AJIKUHOB;

2 Jumepuzanus U TpuMepu3anus. MexaHu3Mbl peakiuy;

3. Crioco0bl MoTy4eHus alTKUHOB;

4 KucnotHble cBoOCTBa aIKMHOB, B3aMMOJICIICTBUE C METaJJIaMHU.

IIpakTuyeckas padora 6 (2 uyac.). Peakuuu apenoB. Kmaccudukauus un
HOMEHKJIaTypa apeHoB. ['omonoru 6en3ona. OCOOEHHOCTH peakIuil OKUCICHUS U
3aMEIIEHUS B apeHax

Bonpocs! 11t caMOIoAroTOBKHU:

1. CniocoObl TIOJIy4eHHE apEHOB;

2. OcoOeHHOCTH peakuuid 3aMelieHus B MOJIEKyJie OeH301a M €ro
TOMOJIOTOB;

3. Cnioco6bl osTydeHus EeHOJIOB;

4, Peakiuy ankuavpoBaHus U allMIIMPOBAHUS.

IIpakTuyeckas padora 7/ (2 4ac.). Peakiuu cniuptoB. Knaccudukarus u
HOMEHKJIATypa cnupToB. BsaumopmelicTtBue ¢ Mertajulamu. B3auMonencTBue c
kuciotamu. OcobenHoctu okucieHus. IIpocteie 3¢gupbl. CniocoObl MoayyeHus
ATUJIOBOTO CIIUPTA.

Bormpocs! 11t caMOnIOArOTOBKH .
1. CnocoObl oJIy4eHHE CIIUPTOB;
2. N3meHeHne  CBOMCTB ~ COMPTOB  C  YBEIMYEHUEM  MAaCCHI
yTIE€BOAOPOAHOTO PaJUKana;
3. Oco00EHHOCTH OKUCIICHUSI CTUPTOB;
4, KauecTBeHHbBIE pEaKIIMM MHOTOATOMHBIX CIIUPTOB (ITOJIKOJIOB).

IIpakTunueckas padora 8 (2 uac.). Peakuuu anpaerunoB. Knaccudukanus u

HOMEHKJIaTypa ajbaeruaoB. CrnocoObl momydeHus. Peakuus cepeOpsiHOro 3epkana.

Peaxnug Kiiemencona.



1
2
3.
4

Bonpocs! 1u1st caMOnoAroTOBKHU:
Cnoco0bI moJly4eHue ajabIeruioB;
KayecTBeHHBIC peaKLIUU allbICTH/IOB;
Peakumu nyxneodunabHOTO nipucoeanHenus mno cssizu C=0;

Peakuus Kanaunapo.

IIpakTnueckasi padora 9 (2 yac.). Peakuuu keroHoB. Knaccudukanus u

HOMEHKJIaTypa KeTOoHOB. CnocoObl mnomydeHus. Peakuums Kwuxnepa. Peakuus

KnemeHcona.
Bomnpocs! 11t caMOnoAroTOBKHU:

1 CnocoObl OJIy4eHHE KETOHOB;

2 Peakunn Kuxxnepa u Knnemencona;

3. KauecTBeHHBIE peakIuy KETOHOB,

4 B3anmoneiicTBrEe KETOHOB CO cnupTamMu. KeTau v moJiyKeTaiu.

IIpakTuyeckas pa6ora 10 (2 wuyac.). Homenknarypa kapOOKCHUIIBHBIX

COECIVHEHNH. Peakimusa sTepUDUKALIUH. [Tomyuenue AHTUAPUIOB u
XJIOPaHTUIPUAOB.

1
2
3.
4

Bomnpocs! miist caMOnoAroTOBKHU:
Crioco6bl osTydeHre KapOOHOBBIX KUCIIOT;
Peaxmust stepudukanuu. CriocoObl TOIYYEHHS CIOKHBIX F(DUPOB;
Anrunpuasl. Buasl anruapuaos. CrnocoObl MOJTy4eHuUs;

JlexapOokcuMpoBaHrue KapOOHOBBIX KUCIIOT.

IpakTnueckas padora 11 (2 yac.). AmMunbl. CriocoObI TTOTYUYECHHUS] AMUHOB.

HepBI/I‘IHBIe, BTOPHUYHBIC U TPECTUYHBLIC AMHWHBI. OCHOBHBIC CBOMCTBA AaMHHOB.

BOHpOCBI JJIsL CaMOIIOATOTOBKU.

1 Cnoco0bI moJly4eHue aMUHOB,3

2 OTnuyusi CBOMCTB MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMHHOB;

3. KucnoTHbie 1 OCHOBHBIC CBOMCTBA aMUHOB;

4 ANWIMPOBaHUE IEPBUYHBIX U BTOPUYHBIX aMUHOB.

IIpakTuyeckas padora 12 (2 yac.). /[uazo-, a30COEUHEHHS.

Howmenxkiarypa. @u3ndeckue 1 XUMHUYECKHUE CBOMCTBA JUA30-, A30COCAUHEHUN



1
2
3.
4

Bomnpock! A caMmonoIroTOBKHU
CnocoOsbI moJiy4eHue qua3o- U a30COECIMHCHUMN;
I'maponus coment qua3oHus;
[Tonyuenue anbAETuI0B U KETOHOB U3 INA30COCIMHEHU;

CpoiicTBa aJ'II/I(l)aTI/I‘-ICCKI/IX N apOMaTHYCCKUX ,Z[I/IaBOCOC,Z[I/IHeHI/IfI.

IIpakTnueckass padora 13 (2 4yac.). AMUHOKHCIOTHL. AMQOTEpHOCTH

aMUHOKHUCIIOT. Peakiuu, cBsi3aHHbIe ¢ aM(OTEPHOCTHIO.

1
2
3.
4

Bormpocs! 11 caMOIIOATOTOBKHU:
Cnoco0bl moJTy4eHUsI aMUHOKHUCIIOT;
AM@doTepHbIe CBOMCTBAa AMUHOKHUCIIOT;
Mexanu3m 00pa3oBaHus NENTUIHBIX CBA3EH;

PCaKHI/II/I nepeaMmMHUpPOBaHUA aMHUHOKHCJIOT.

IIpakTuyeckas pa6ora 14 (2 wuac.). benku. Xumuueckue CBOMCTBA.

[lentuanas cBsizb. CTPYKTYphI OCIIKOB.

1
2.
3

4.

Bomnpocs! miist caMOnoAroTOBKHU:
Bupper cBs3eit B 6€1K0OBOM MOJIEKYJIE;
Kondopmanuu 6enka,
dOu3nKO-XMMHUYECKHE CBOMCTBA OCIKa;

depMeHTh, Kak OETKOBbIE  KaTaU3aTOphl.  XapaKTEPHUCTHKA,

AKTUBHBIC YUYACTKH.

IIpakTuyeckas padora 15 (2 uac.). M3onsnekTpuueckas Touka OEIKOB.

3aBUCUMOCTB CBOMCTB OEJIKOB OT KHUCIIOTHOCTH CPEIbI.

1.
2.

CpeIIbI;

3.
4.

Bormpocs! 11t caMOnIOArOTOBKH .
N3oamekTpudeckas Touka Oelka, MeTObI €€ ONPEeASICHNS;

PeakunonHass crmocoOHOCTh O€JIKOB B 3aBUCUMOCTH OT YCJIOBHUH

OOpatumast 1 HeOOpaTUMasi IeHaTyparus OeIKOB;

buojsiornueckoe 3HaUueHUE OEIKOB.



IIpakTnueckas padora 16 (2 wuac.). XKupsl. 3aBucumoctb (HU3HNKO-

XUMHUUYECKHX CBOMCTB OT JKUPHOKHUCIIOTHOI'O COCTaBa. FI/II[poreHI/ISaHI/IH JKHUPOB.

Oxwucienue JKHUPOB.

1
2
3.
4

Bonpocs! 11t caMONoAroTOBKHU:
IIpenenbHbIE U HENPEIETIBHBIEC JKUPHBIE KUCIIOTHI;
3aBUCUMOCTh (PU3NYECKUX CBOMCTB OT )KMPHOKHUCIOTHOI'O COCTABA;
[IpoiyKThI OKUCIIEHHMS )KUPOB. MenaHOMAMHOOOpAa30BaHUE;

FI/II[pOI‘CHI/ISaHI/IH KUPOB. 3HadyeHUE JJIA IIPOMBIIIIJICHHOCTH.

IpakTnueckasi padora 17 (2 gac.). OmbUIeHHE XUPOB. B3auMoelicTBue ¢

rajjoreHaMu. MoHOe 4ncio, KACIOTHOE YHCIO0. XapaKTEPHBIE PEAKLUM >KHPOB.

buonornyeckast POJIb JKUPOB.

1
2
3.
4

Bomnpoce! 11 caMonoaAroToBKH
I'unposns )KUpoB, OMBIIEHUE;
KuciorHoe 4ncio, nepekucHOe YUCII0, HOJHOE YUCIIO;
Homenxknatypa xupos;

buonornueckoe 3HaueHUE KHUPOB.

IIpakTuyeckas padora 18 (2 uac.). YraeBoapl. [loHATHE O TIMKO3UIHOM

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

> w o

Borpocs! 111 caMOnoArOTOBKH :
Mexanu3M 00pa3oBaHus MOJTyalleTaleH;
Onrtuyeckas U30Mepusi MOHOCAXapUJIOB,;
BoccranasnuBaromye cBOMCTBa MOHOCAXApUIOB;

SIBiieHUEe MyTapoTaluu.

JlaGopaTopHbie padoThl (7249aca)

JlabopaTtopnasi padora 1 (4 uac.). [IpaBuna G6ezonacHocTH mpu padboTe B

XUMUYECKOH JTabopaTtoprun. XUMHYECKasi TOCY/a.

Ha naGopaTopHoii paboTe CTYJIeHTHI 3HAKOMSTCS C JJa00paTOPHOM MOCYA0U U

TEXHUKOW 0€30MacHOCTH Ipu paboTe B XUMUYECKOM abopaTopun. B xone paboTsl



CTYACHT O(OpPMIISIET KOHCIEKT, 3apHCOBBIBAET BHEUIHUI BUJ TOCY[bI, BHUJIbI
MapKHUPOBKH, 3aMMCHIBAET TOYHOE HA3BAHUE.
Bonpocs! 1u1st caMOnoaroToBKU:
Kaxkas mocya OTHOCHUTCA K TOYHOW?
[TpuHuMn onucanus 1a00paTOPHOU MOCY/IBI.

HepBa;I ImoMouib 1IIpu XUMHYICCKOM OIKOI'C.

> W npoe

HpaBI/ma MOBCACHM: IIPpU ITPOBCACHNN XUMHNYCCKOI'O OKCIICPUMCHTA.

JlabopaTopHas padora 2 (4 yac.). XUMUYECKHE CBOMCTBA aJIKAHOB.

bpomuposanue yenesooopooos: B cyxyio mnpoOupky nomemiaror 1 M
UCCIIEyEMOI0 yIieBoaopoAa (MM CMECH YIIEBOJOPOAOB) U J10OABISAIOT IO
KaIUIAM TIPU JIETKOM BCTPSIXMUBaHUM pacTBOp Opoma. Eciu kenras okpacka He
ucye3aeT Ha XOJIOJYy, TO CMECh ClIeTKa HarpeBaioT. Y CTaHaBJIMBAIOT,
COINPOBOX/AETCA JIM HCYE3HOBEHHE OKpackd, OOYCIIOBIEHHON NPHUCYTCTBHEM
CBOOOMHOTO Opoma, 0Opa3zoBaHHEM OpPOMHCTOrO BOJOpPOJa — raza, UMEIOIIEro
pE3KUil 3amax, JABIMAIIETocs Ha BO3Ayxe (0OCOOEHHO MpU BHECEHUH B MPOOUPKY
NaJOYKH, CMOYEHHOW aMMHAKOM) H OKPAIIMBAIOMIETO BIAXHYIO CHHIOKO
JAKMYCOBYIO OyMa)XKy B KpacHbI 1IBeT. Brijenenune OpoMHCTOro BOAOPOIA
XOpOIIIO 3aMETHO Ha TEeMHOM (POHE NMPU BCTPSXUBAHUU MPOOUPKH, €CIIU CIIErKa
MOJIyTh HaJl €€ OTBEPCTHUEM.

Oxucnenue y2ne6000po0os nepmanzanamom kaausa: K 1 mi ucciaenyemoro
BelecTBa J00aBISAIOT CHavajla paBHBIH O0BEM pacTBOpa COObI U 3aTeM
MOCTETIEHHO M0 KalIIM TpHU CHJIBHOM B30aJTHIBAHUM PAcTBOp TMEepMaHTaHaTa
KaJIs JI0 MPEKpaIieHus U3MEHEHUS! BHEIITHETO BHUJIa CMECH.

Borpocs! 11t caMOnoArOTOBKH::

1. Peaknnu, xapakTepHsbIe 171 aTKaHOB;
2. Bo3MoxHBIE TPOLYKTHI OKUCIIEHUS AJIKAHOB;
3. MexaHu3M rajJoreHupOBaHUS MPEICIIbHBIX YIIIEBOIOPOIOB.

JlaGoparopHnasi padora 3 (4 yac.). XMuMHUYECKUE CBOMCTBA aJTKEHOB.



bpomuposanue yenesodopooos: B cyxyio mnpoOupky mnomemarorT 1 wmi
UCCIIEyEeMOTO YTJEBOJ0poJa (WM CMECH YTJIEBOJOPOJOB) U JI00ABIAIOT MO
KaIUIIM TIpU JIETKOM BCTPSIXUBAaHUM pacTBOp Opoma. Ecnu skenras okpacka He
ucye3aeT Ha XOJIOQy, TO CMECh CIJlerKa HarpeBaroT. Y CTaHABIMBAIOT,
COMPOBOXK/IAETCS JIM HMCYE3HOBEHUE OKpPACKH, OOYCIIOBIEHHON MPUCYTCTBHUEM
cBOOOHOTO OpomMa, oOpa3zoBaHMEM OpPOMHUCTOrO BOJOpOAA — ra3a, MMEIOUIETro
pe3KHii 3amax, ABIMSIIETocs Ha BO3ayXe (0COOCHHO MpU BHECEHUH B MPOOHPKY
Naj0oYKh, CMOYEHHOM aMMHAaKOM) M OKpAIIMBAIOMIETO BJIAXKHYIO CHHIOKO
JAaKMYyCOBYI0 OyMaXKy B KpacHbIil LBeT. BeiieneHne OpoMHCTOro BOAOPOAA
XOpOIIIO 3aMETHO Ha TEMHOM (DOHE TMpU BCTPSIXUBAHUU MPOOUPKH, €CIU ClErKa
HOJIyTh HaJl €€ OTBEPCTUEM.

Oxucnenue y2neeo0opooos nepmanzarnamom kaaus: K 1 ma uccnemyemoro
BellecTBa JIOOaBISAIOT CHavaja paBHbII O0BbEM pacTBOpa COJAbl U 3aTeM
IOCTEIIEHHO M0 KalIIM IpU CHJIBHOM B30alThIBAHUM PacTBOp IME€pMaHraHara
KaJusl 10 MPeKpaIleHns N3MEHEHNS BHEITHETO BU/Ia CMECH.

Obpaszosanue u ceolicmea smunena: IlomemarT B MPOOUPKY C PEUHBIM
NmecKkoM | 4acTh CIHMpTa U OCTOPOKHO, TIPU B30ANTHIBAHUN), TIPUIUBAIOT 3 YacTu
KOHI[. CepHOW KHCIOTHI. llpHcoenuHsOT ra3o0TBOAHYIO TPYOKY M HAuMHAIOT
MEIJIECHHO U OCTOPO’XKHO HarpeBaTb MNPOOUPKY JO Hadaja pPaBHOMEPHOTO
BbIIeTICHUsT Ta3a. PeakmuonHas cMech Tpu  d3ToM depHeeT. OmyckaroT
ra300TBOJIHYIO TPYOKY B pacTBOPHI IEpMaHraHaTa Kajius 1 OpPOMHON BOJBI.

Borpocs! 11t caMOnoArOTOBKH::

1. Peakruu, XxapakTepHbIC IJIs1 aJIKCHOB;
2. Bo3MmoskHbIE IPOAYKTHI OKUCTIEHUS aJTKEHOB;
3. CnocoObI oJTy4eHus dTUJIEHA.

JlabopaTopHnasi padora 4 (4 yac.). XuMHUECKHE CBOMCTBA aJKHUHOB.
Tonyuenue ayemunena ezaumooeticmauem kapouoa xanvyus ¢ 6ooou: Ha qHo

OpoOMpPKH TOMEMIAI0T KYCOYKM KapOujga KajbIUsi, 3aKpbIBAIOT MPOOKOH C



ra300TBOJHOMN TPYOKOH, CHaOKeHHOU CTEKJISTHHBIM HAaKOHEYHUKOM.
OOpa3yromuiics aleTUICH BBIACIAETCS Yepe3 Ta300TBOIHYIO TPYOKY.

lopenue ayemunena: TlomkuraroT alleTWICH y OTBOJAHOW TpyOKHM mpudopa.
OOparmialoT BHUMaHUE Ha TO, YTO YeM MEHBIIIE OTBEPCTHUE TPYOKH, TEM Ta3 rOpUT
MeHee KOMTAILIUM IJIaMEHEM.

Peakiust aneTuieHa ¢ nepMaHraHaTOM KaJiusi:

B npoOupky HanuBaroT | M BOJHOTO pacTBOpa IE€pMaHIraHaTa Kajus,
n00aBIAIOT Takoll ke 00beM pacTBopa kapOoHaTa HATpUsl U MPOIMYCKAIOT TOK
anerwieHa. [locreneHHo (uoeTOBas OKpacka pacTBOpa HMCYE3aE€T, MOSBISIETCS
XJIOTILEBUJIHBIA OCafoKk okcuaa mapranma (IV) Oyporo mBera. U3 anerusneHa
oOpa3yercss CMeCh BELIECTB (IVIMKOJIEBBIA albJErujl, 1aBeieBas KUCIOTa U 1p.),
YAaCTUYHO MPOUCXOAMUT MOJHOE OKUCIeHUE 10 okcuaa yriepoaa (IV). B kucnoit u
HEeNTpaabHOMU cpenax odopasyercs rinaBHbIM oOpazom CO2 u MypaBbUHas KUCIOTA.

Peaxyus ayemunena c 6pomom: B ipoOupky nomemaroT 1 Mi1 GpoMHOI BOIbI

U IPOITyCKalOT TOK aueTwieHa. IIpoucxoaur obecuBedynBaHne BOJHOIO pacTBOpa

Opoma.
Bomnpocs! miist caMOnoAroToOBKHU:
1. Peakumm, xapakTepHbIC JIJIs1 aJTIKHHOB,
2. Bo3MoxHBIE TPOAYKTHI OKUCIICHUS AJIKMHOB;
3. NmMeHHbIe peakiiuu aIKUHOB.

JlaGoparopHasi pabora 5 (4 yac.). XuMUYECKUE CBOMCTBA aPEHOB.

bpomuposanue apomamuueckux yeneeo0opooos: OUbIT cienyeT MPOBOINUTH B
BBITSDKHOM 1iKady.B cyxyro mpoOupky nomemaroT 1 M Toiayosa, 1o0asisitor 1 mi
pactBopa Opoma m BCTpAXuBarOT. CMech JelAT Ha JIBE YacTH, OTIUBAs ITOJIOBUHY
ee o0bemMa B UYHUCTYyIO Cyxyko mpobupky. OmHy dYacTh ¢ pacTBOpoM Opoma
OCTaBJISIIOT CTOSATH B NITATHBE, JPYTyIO0 - HAarpeBaroT JO KHUIICHUS, TOCJIE Yero
TaK)XE CTaBST B IITATHB.

[IpuzHakamu peaknuu OpPOMUPOBAHMS SBIISETCS HCYE3HOBEHHUE OKPACKHU

OpoMa U BBIJICJICHUE JIBIMAIIIETOCS Ha BO3AyXe OPOMHUCTOTO BOJOPO/IA.



Brusnue ceéema na xo00 6pomuposanus apomamudeckux y2ne6000pooos. B
KXAYI0 MPOOUPKY MOMEMIAIOT OJWHAKOBBI 00BEM OJHOTO W3 YTIJIEBOJOPOIOB.
BoicoTa cronba >KMAKOCTH JOJDKHA COCTaBIATH 7-8 cM. 3aTeM Ha KaXIylo
npoOHPKY HANEBAIOT KYCOK HEMpPO3pauHON PE3WHOBOW TPYOKH WM KOJBLO W3
MOJIOCKU YepHOM Oymaru (3aKkperuieHHOW MATKOW MPOBOJIOKOM) Tak, YTOOBI 4acThb
cToJ10a )KUIKOCTH (He MeHee 3-4 ¢cM) ObLTa 3aKphITa OT MPSIMOTO CBETA.

B kaxnayio mnpoOupky mnpuiuBaioT mo 5-10 kamenb pacTtBopa Opoma,
BCTPSAXUBAIOT UX M OCTaBIIAIOT JIMOO HAa PAcCCESHHOM JHEBHOM CBETE, JIMOO MpHU
OCBEILIECHUN JJIEKTPUYECKON JIAMIIOYKOW Ha PACCTOSIHUU 2-3 CM; OCBELIEHHOCTH
BCEX MPOOUPOK JOJKHA OBITH MPUMEPHO OAMHaKoBOU. [1o yacam oTmeuaroT Bpems
Hayaua omnbiTa. Yepes 1-10 MuH (B 3aBUCUMOCTH OT TOJIIMHBI CTEHOK IPOOUPOK U
WHTCHCUBHOCTH OCBEIICHUS) BHAMMAs 9acTh pacTBOpa OOECIIBEYMBACTCS CHavasa
B OJIHOM M3 MpoOUpPOK, 3aTeM - B APYyroil. 3anucas BpeMmsl, OTpeOOBaBILEECs AJIs
oOecClIBEUUBAHUS JKUJIKOCTH B KAXKIOM MpoOUpKe, cpa3y K€ OTKPHIBAIOT
3aTeMHEHHYIO YacCTh CJIOSl TAHHOW XUAKOCTH M OTMEYAIOT, MCYe3/a JM OKpacka
OpoMa M B 3TOM YacTH.

Y otBepcTus TpPOOMPOK, B KOTOPBHIX HaOMOJaeTcsi 0oOeclBEYMBAHMUE,
BBIICJISIETCS IBIMAIIMN Ha BO3JyX€ Ta3, HHOTAA B KUIAKOCTH 3aMETHBI My3bIPHKH.
HcnbiThiBatoT Ha OyMa)kkax, Kakol 3amax WMEIOT TMPOAYKTHl PEAKIUU B
0OECIIBETUBIIIMXCS PACTBOPAX Cpasy MOCIE UCTIapeHwsl 0oJiee JIeTyUnX BEIIeCTB.

B onHo#lt M3 MpoOUPOK >KUIKOCTh OCTAETCS OKpPAIICHHOW OpOMOM OYeHb
JUTUTETTFHOE BpEMSI.

Oxucnsgemocms apomamudeckux yeae000pooos. B mpoOupky nomeniaroTr 1
MJI pacTBOpa MepMaHTaHaTa Kaius U 1 M1 pa3d. CepHOM KHCIOTHI U JTOOABIISIIOT
Heckosibko Kamenb (0,5 wu1) Tomyona. CuibHO BCTPSXMBAIOT B TEUYEHUE
HECKOJIbKUX MUHYT.

Bonpocs! u1st caMOnoAroTOBKH:
1. Peakumu, xapakTepHbIe 17151 apEHOB,
2. OxwucrieHne apeHoB. Y CIIOBUS U TTPOYKThI PEAKITNH;

3. Bnusuune ApOMAaTUYCCKOT'O KOJIbIIa HA XUMHUYCCKUEC CBOMCTBA ApCHOB.



JlaGopaTopHuasi padora 6 (4 yac.). XuMHU4eCKHUe CBOICTBA CIIUPTOB.

Pacmeopumocms cnupmog 6 600e. PeakTuBbI M 000pYyIOBaHHE: CIHUPTHI
(3TUIIOBBIM, TPOMWIOBHIN, OyTWJIOBBIA, AaMWIOBBIH WJIM  HM30aMIJIOBEIN);
dbapdopoBbIie YalIKy, TYYUHKH, TPOOUPKH.

B uetbipe npoOupku HAIMBAIOT MO 2 MJI BOJBI U B KaXAyt0 100aBistor 1o 0,5
MJ 3THJIOBOTO, MIPOIMUJIOBOr0, OYTHMJIOBOrO, aMHJIOBOTO (WJIM H30aMHIIOBOIO)
CIIUPTOB COOTBETCTBEHHO. [IpoOupku Xxopomio BcTpsxuBaioT. OTMEUarT, YTO
ATWJIOBBIA W MPOMMWJIOBBIM COUPTHI IPEKPACHO PACTBOPSIOTCA B BOJE, OyTHIIOBBII
CIIUPT PACTBOPSIETCS TUIOXO, a MPU PACTBOPEHUH aMUJIOBOTO CIUpTa oOpaszyercs
AIMYJIbCHUSI, KOTOpast OBICTPO pacciauBaercs. [Ipu 7 ToM aMUJIOBBIN (M30aMUJIOBBIN)
CIIUPT, MOJOOHO Maciy, BCIUIBIBAET HA MOBEPXHOCTHh BOJBI. OTCIOAAa U BO3HUKIIO
Ha3BaHHE  «CUBYIIHOE  MAacClIO», IOJ  KOTOPhIM  [OHHUMAlOT  CMECh
BBICOKOMOJIEKYJISIPHBIX OJJHOATOMHBIX CIIHPTOB, B TOM YHUCJIE W H30aMUIIOBOTO.
Briciine cnupThl MOTYT OOpa3oBBIBaThCA MPU CHUPTOBOM OpOKEHUHU, MOITOMY
npu pa30aBlIEHUU BOJOW IUIOXO OYHUIIIEHHOTO OT CHUBYIIHOTO Maciia 3THUIIOBOTO
CIIUPTa MPOUCXOIUT MMOMYTHEHHUE PACTBOPA.

l'openue cnupmos: B Tpu dapdopoBsie dHalKkd HaIMBAOT MO 1 M
ATUJIOBOTO, OYTHJIOBOTO M aMHUJIOBOTO CUPTOB. CHUPTHI MOHKUTAIOT JTYYUHON U
HaOJIIOIAI0T XapakTep TopeHusl. BbICOKOMOJIEKYJIpHBIE CHOUPTHI TOPAT OoJiee
KOITSIINM U SIPKUM TUIAMEHEM.

ObHapyscenue 600vl 6 cnupme u obesgoxcusanue cnupma:. B dapdopooii
Yalike WM TUIJIE HarpeBaroT Ha IiameHu ropenku 1,5-2 r CuS04.5H20,
NepeMeNnBasl CoJib MEIHOW MPOBOJIOYKOM, IO TOJHOTO MCUE3HOBEHHS TOy0oi
OKpacKM COJIM U TMPEKpalleHus BBIJCJICHUS TMapoB BOAbL. JlalOT OCTBITh
MOJIYy4YCHHOMY O€JIOMy TOpOINKY, TEPECHIMAI0T €ro B CyXyl MpoOUpPKY U
n00aBISIOT 2—3 MJI 3THIIOBOTO crivpTa. [Ipu BeTpsixuBaHWU u c1abOM HarpeBaHUU
COJIEP>KUMOTO TIPOOUPKH O€JIbIN MOPOIIOK OBICTPO OKPAIIUBAETCS B TOTy0O0H IIBET.

Komnnexcoobpazosanue mnocoamomnwvix cnupmos: [lomecture B MpoOUPKY

3 kamu pactBopa cyibdara Meau, 3 Kaljid pacTBopa IIENOYM M B30OJTaMTE.



[TosiBnsieTcst Toy0O CTyIEeHUCTHIN ocanok ruapokcuaa mena (II), koropsiii mpu
HarpeBaHUM J0 KUIIECHUS pa3jiaraeTcs, BhIIEIss YepHbI ocagok okcuaa meau (1I).
[loBTOpUTE OMBIT, HO Tepen KumsueHueMm ruapokcuna meau (I1) modaBbTe B
npoOupky 2-3 karmum riunepuHa. [Ipu B30aNThIBAHUK OCAIOK PACTBOPSETCS U
MOSIBJISIETCS TEMHO-CHHEE OKpAIlIMBaHUE 00pa30BaBILIETOCs IIMIIEpaTa MEIH.

[Ipy KuIYEHUM TIHUIEPAT MEIU HE Pa3JIaracTcs U OKPACKa HE U3MEHSAETCS.
['MUKONATEI YyCTOWYMBBI B IICJIOYHOM Cpelle, HO pPa3iararoTcsi Ha HCXOJIHbBIC
CO€JIMHEHUS (COJIM MEJIU U TJIMKOJIN) B KUCIION cpejie.

Bomnpocs! miist caMOnoAroTOBKHU:

1. Peakiuu, xapakTepHbie 1151 CIIUPTOB,;
2. Bo3MoxHbBIE TPOAYKTHI OKUCIICHUS CITUPTOB,;
3. B3aumoeiicTBre cIMPTOB ¢ METaNIaMH / TUIPOKCUIAMU METaJIJIOB.

JlaGopaTopHasi padora 7 (4 yac.). XUMHYECKHUE CBOMCTBA aJIbJIETHIOB.

Obpazosanue ayemanvoecuoa npu oxKucieHuu cnupma. B mpoOUpKy c
OTBOJIHOM TpyOKo# BChimaroT 0,5 r Ouxpomara Kajausi, a 3aT€M MPUIUBAIOT 2 MII
pa30aBIE€HHON CEpHOM KHUCIOTBI W 2 MJ CHHUpPTA M CMECh BCTPSXHUBAIOT.
HabGnrogaeTcs pa3orpeBanre U U3BMEHEHHE OKPACKH CMECH.

3akperuisitoT MPOOUPKY HAKJIOHHO B JIAlKE INTaTUBA U TMPUCOEAUHSIOT
OTBOJIHYIO TPYOKY, KOHEIl KOTOPOM MOTrPy»arT MOYTH A0 JHA BTOPOM MPOOUPKU
NpPUEMHHKA, cojJepkaleid 2 M XonogHoHW Bonbl. I[lpueMHMK nDomeniaroT B
CTaKaH4YUK C XOJIOJHOUW BOJIOM. OCTOPOKHO HArpeBarOT CMECh INIAMEHEM TOPEIKH,
peryiupysi paBHOMEpPHOE KUIIEHUE CMecH, u3beras nepedpoca. B Teuenue 2-3 MuH
00BEM JKHUJIKOCTH B TPUEMHHUKE YBEIMYMUBACTCS IMOYTH BIBOE, IIOCJIE YETO
MpEeKpaIlaT HarpeBaHUEe U pa3ouparoT MPUoOp.

OTroH B MNOpHEMHUKE HMEET PE3KUH 3amax amnerainpiaeruja. PacTBop
WCIIOJB3YIOT JIS MOCIEYIONIUX OMBITOB.

Boccmanosnenue anvoecuoamu coedurnenutl ogyxeanenmuou meou:. K 1 mn

UCCIIelyeMOro anpaeruaa 106asisior 0,5 M pa36aBieHHOrO pacTBOpa LIEIOYU U



3aTeM IO KaruisiM pacTBOp cyib(dara Meau mo odpasoBanus ocanka. [lomydeHHyO
CMECh HarpeBaroT JI0 HadaJla KUTEHUS, TIPU TOM OCaJI0K U3MEHSIET CBOIO OKPACKY.

Boccmanosnenue anvoecudamu coeounenuti cepeopa. PacTBop anbjaeruia
HauBaroT (o 1 M) B 1Be TPOOUPKU M JOOABIISIOT B KAKIYIO MPOOUPKY 1o 1 M
CBEKCTIPUTOTOBJIICHHOTO aMMHAYHOTO pacTBOpa OKuCH cepedpa. B omny wu3
npoOupoK M00aBIsOT eme 2-3 Karum  pa30aBICHHOTO pacTBOpa MICIOYH.
BceTpsxayB nmpoOUpKH, CTaBAT UX B IIITATUB.

OTmedaroT, B Kakoi MpoOWMpKe Hu3MeHeHue HabmomaeTcst panbine. Ecim
cepeOpo HE BBIACISACTCS, TO HarPEBAIOT MPOOUPKHU C KUIKOCTHIO HECKOJIBKO MUHYT
Ha BOJstHOM Oane 10 50-60°C.

UtoOBl MOMYyYuTH OCAJOK cepedpa B BUIE 3€PKATBHOTO CJIOS HAa CTEHKaX
MPOOUPKH, Tepes] MPOBEACHUEM OTBITa CIEAYeT TIIATeILHO BBIMBITH MPOOHUPKY
TOPS'YUM PACTBOPOM IIETIOUU U 3aTEM OIMOJIOCHYTh TUCTUTMPOBAHHON BOJIOM.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

1. Peakiuu, XxapakTepHbIe IS aTbJICTHIOB,
2. [Ipumenenure anpAeru1I0B B IPOMBIITUIEHHOCTH;
3. MexaHu3M peakiluu «CepeOpSHOTO 3epKaiay.

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

B kon0y mnomemator 50 M HEM3BECTHOTO BEIIECTBA, BBIJAHHOIO
IIPENOIAaBATENIEM U KUIIATUJIBHBIN KaMenleK. BCTaBisIFOT TepMOMETp, MOMENIAIOT
KOHUYECKYI0 KOJIOy-TIpUEMHHMK TIOJ aJIOHX. BKIIIOYalOT IUIMTKY, OTMEYaroT
TeMIepaTypy KumeHuss (B KoJOy-pueMHUK TmocTymnaer 1 kamis). Iliutky
BBIKITIOUAIOT, KOrja B TepBoi Kkojbe ocraerca 10 mur BemectBa. OTmedaroT
TEeMIIepaTypy KOHIIa MEPEroHKH. Y MEePErHaHHOIro BEIECTBA M3YYaloT MOKa3aTellb
IpeIOMJIEHUS € MOMOIIbI0 pedpakTomMeTpa. ONpenensoT NeperHaHHoe BEUIeCTBO,
OCHOBBIBASICH Ha TEMIEPATypbl KHIIEHMS W TOKAa3aTels MpPeIOMIICHHS
HEU3BECTHOr'O BEIIECTBA

Bormpocs! 411 caMOIoArOTOBKHU:

1. CylrHoCcTh METO/1a MePErOHKH BEIIECTB;



2. MGTOI[LI BbIACIICHHUA BCIICCTB U3 CMeCGfI;

3. MGTOI[BI YCTAaHOBJICHWA HCIIPCACIBbHBIX BCIICCTB.

JlabGopaTopHuasi padora 9 (4 uac.). [lepekpucramniuzanus.

bepercsa 1,5 rpamma OGeH30itHON KuCIOTHI (¢ TouHOCThIO jJ0 0,1 Tpamma).
beH30iiHy10 KHCIOTY MOMENIaloT B KOHMYECKYI0 KoJIOy Ha 250 MWIITUIMTPOB U
npunuBaoT 100 mu nuctwimupoBanHoM Boabl. HarpeBaroT konly ¢ oOpaTHBIM
XOJIOAUIBHUKOM U KUIIATAT 2 MUHYTBHI.

["opstumii pacTBOp (UIBTPYIOT Y€pE3 BOPOHKY JJIs FOpSAYEro (puiIbTpOBaHUA,
yTOOBI YAAJIUTh HEepacTBOpUMble npumecH. [Ipumecu ocrarorcs Ha uibtpe. Mx
npoMbiBatOT 10 mu1 kunsmed Bojabl. GUiIbTpaT OTOUPAIOT B cTakaH Ha 150 M u
OCTaBIJISIIOT KPHUCTAJIM30BATHCS, MOTPYXKasi €ro B XOJIOAHYIO Boay (Ipu 3TOM
OYMIIAEMOE BEIECTBO BHINMAJIACT B BHUAC MEJIKHX KpHUCTALIOB). [lomydaembrii
0CaJIoK OTGUIBTPOBBIBAIOT ¢ oTcTauBaHueM uepe3 puinbtp IlloTTa M oTXXKHMMarOT
KPUCTAJUIbl TUIOCKOW CTEKJIIHHOM NTpOOKOM. 3areM, MpeKpaTUB OTCTaWBaHUE,
YBIAXKHSAIOT 0CA/IOK HECKOJIBKUMU KarisiMi BOJibl. CHOBA OTCTaMBaIOT, IEPEHOCAT
Ha MPEIBAPUTENBHO B3BEIICHHBIA KPYXKOK (UIBTPOBAILHONM Oymarn WU
BBICYIIMBAIOT. BpICylieHHBI oOpa3er B3BEUIMBAIOT U ONPEAEISAIOT BBIXOJ
BEILIECTBA ITOCJIE KPUCTAIUIU3ALIUH.

Bomnpocs! miist caMOnoAroTOBKHU:
1. CymHocTh MeTO/1a NEPEKPUCTAIIIN3ALINY;
2. BemiectBa, BbIJI€TIsIEMbIE METOJIOM MEPEKPUCTAIITU3ALINH;

3. OrpaHuveHusi NPUMEHEHHS] METO/Ia IEPEKPUCTAILTU3ZALIIH.

JlaGoparopnas padora 10 (4 yac.). duznyeckue U XMMUUYECKUE CBOMCTBA
KapOOHOBBIX KHCIIOT.

Pacmeopumocms 6 600e kapbonoswix kucrom u ux cozeti: Heckonbko kamneinb
i kpuctamukoB (0,05-0,1 r) kaxaoi U3 uccaeayeMbIX KUCIOT B30aJNTHIBAIOT C

1-2 M BoAbl B MpPOOMpPKE; €CIU KUCIOTa HE PacTBOPSETCS MNpuU OOBIYHOMU



TEeMIepaType, CMECh HarpeBaroT. [ Bcex mapaiienbHbIX Mpo0 ciexyer Opathb
NPUMEPHO OJIMHAKOBBIE KOJIMYECTBA KHCIOTHI U BOABI.

OxJlaIuB Harperble CMECH, OTMEYArOT, BBIACIIIOTCS JIM CHOBA KPHCTAJUIbI
KHCJIOTBI, PACTBOPUBILEKCS JIMIIb IPU HArPEBAHUU.

[IpoObI, comepxarmiye OCaoK MalOpacTBOPUMOM KHCIIOTHI, B30aJITHIBAIOT,
3aT€M 4YacTh CYCIIEH3UH OTJIMBAIOT B IPyrue NpoOUPKH U TOOABIISIIOT MO 2-3 Kariu
pa30aBJICHHOTO pacTBOpa IIEJOYH; MPH BCTPSIXMBAHWU KPUCTAUIBI KHUCIOTHI
PacTBOPSIOTCHL.

Buvimecnenue xuciom uz ux coneu Opyeumu Kuciomamu: B oTaenbHbIE
NpPOOMPKH TOMEIIAIOT HEOOJIbIINE KOJMYECTBA KaXKIOM W3 COJIEM YKCYCHOW,
YrOJIbHOM, SHTapHOM KHUCIOT M J00aBIAIOT IO HECKOJIBKO Karellb pacTBopa
UCCIIENYyEMON OpraHUYEeCKON KHCIOTBI, a TaKXe, NIl CPaBHEHHUs, pa30aBIIEHHON
CEPHOU KHUCJIOTHI.

BrITecHeHHE YyrolbHOM KHCIOTHI OOHAPYKUBAETCS IO BBIIEICHUIO IBYOKHCH
yraepojia, YKCyCHOW KHUCJOTHI - MO 3amaxy NpH KUISTYEHUU CMECH, a STHTapHOU
KHCJIOTHI - 0 00pa30BaHUIO0 MYTH WM OCajiKa (Cpa3y WM MPU CTOSIHUU B T€UCHUE
5-10 mun).

Kucnommnuie ceoticmea kapbonoswix xucrom: B Tpu npoOUpPKH NPUIUBAIOT 110
0,5 M BOJHBIX pPAcCTBOPOB KapOOHOBBIX KHCIOT: MYpPaBbHUHOM, YKCYCHOM,
niaBeseBoil. B nepByro npoOupKy 100aBISIOT KAIlIl0 METUIIOBOTO OPAaHKEBOI0O, BO
BTOPYIO — KaILTIO JJAKMYCA, B TPEThIO — KaIuTio (heHoI(TaNIeHHa.

B npoOupky noMemaroT HECKOJBKO KPHUCTAIJIOB OEH30MHOM KHUCIOTHI U
npubasisaoT 0,5 M pactBopa ruapokcuaa Hatpus. Comepkumoe MNpoOUpKU
BCTPSIXUBAIOT JI0 pacTBOPEHUs KpucTawioB. K momyuyeHHOMY pacTBOpY J00aBISIOT
MO KaIuIsiM pacTBOP COJITHOM KUCIOTHI JI0 BBINIAJIEHUS OCAIKa.

BOHpOCBI JJIA CaMOIIOATOTOBKH.

1. N3MeHeHne OKpAacKM pPa3jM4yHbIX HHIMKATOPOB B IIEIO0YaX U
KHCJIOTAX;
2. PactBopuMOCTh KapOOHOBBIX KHCIOT. BnusHue pagukana Ha

PacTBOPUMOCTH,



3. BsaumopeiictBue OEH30MHON KHUCIOTHI C THIPOKCHIOM HAaTpus B

PUCYTCTBUH COJISTHOM KUCIOThL. Habmoiaembie ABIEHUS, ypaBHEHHE PEAKIUU.

JlaGopaTopnas padora 11 (4 4yac.). AMdoTepHbIe CBONCTBA aMHHOKHCIIOT.

Amchomepnvie ceoticmsa enuyuna: B npodbupky nmomernrarot 0,5 M pacTBopa
TJIMIMHA U 100aBJSI0T 1 Karumo MEeTUIIOBOro KpacHoro. B mpoOupky mo6asisitor 2
KaIlJIu pacTBopa (hopMasbaeruia.

Peaxyus amunoxuciom c xnopuoom scenesa (I111): K 1 mn pactBopa riauiuHa
J00aBISIOT 2 Karuiu pacTBopa xjopua xkenesa (111).

Peaxyus amunokuciom c conamu meou: B mpoOupky HamuBaroT 1 M
pacTBOpa INIMIIMHA W BHOCST IO KPUCTALUIUKY MEIHOTO KYIOpoca M aierara
HaATpHSL.

Borpocs! a1 caMOmoAroTOBKHU:

1. AMdoTtepHOCTD OpraHUYECKUX CO€JIMHEHUH. [TpuanHbI
aM(poTepHOCTU aMUHOKHUCIIOT;

2. OxpaimmBaHie METWJIEHOBOTO KpPAaCHOTO B MPUCYTCTBUU TJIMIIMHA.
[TpyamHBI HAOTFOTAEMOTO OKpPAITUBAHNS;

3. B3anmoneiictBue aMuHOKHCIOT ¢ (QopmanbaeruaoM. [IpuHIUNBI 1

ypaBHEHUE PEAKITUU.

Jlabopatopuass paGora 12 (4 uyac.). OmpeneneHue OEIKOB B PacTBOpE.
buypetoBas peakiusa. Kcantonporennonas peakuus. Peakuus @oosi.

buypemosas peaxyusa: B menodHoit cpeie O€NKH, a TaKkKe MPOIYKTHI MX
THIPOJIN3a — TIETITUBI JAI0T (DHOJIETOBOE MJIM KPacHO-(PHOJIETOBOE OKPAITUBAHUE
C COJIsIMU Menu. Peakius mpoucxonut Oaronaps HaJu4yuio NEeNTUAHBIX CBA3EH B
oenkax. IHTEHCHBHOCTh OKPACKH 3aBUCHUT OT JIJTMHBI TTOJIUIICTITHIA.

B mpoOupky HanmuBarOT 5 Kamens pacTBopa sudHOTO Oenka, 3areM 10 karensb
10 %-ro pactBopa menouu. JloGaBnstor 1-2 kamm pactBopa cyibdara meaw,

cMech nepememnBaroT. [losBiseTcst kpacHO-(pHOIETOBOE OKpaIINBAHUE.



Kcanmonpomeunosas peaxyusa: Peakuus XapakTepHa [JIsi HEKOTOPBIX
apoOMaTHYECKUX aMHUHOKHCIOT ((heHunanaHuHa, THPO3HHA, TPUIITOpaHa), a TaKKe
JUISL TIETITUZIOB, UX cojepkamux. [Ipu nedcTBUM a30THOM KHUCIOTHI 00pasyercs
HUTPOCOEAMHEHUE KEITOro LBETa. J[amee HUTPONPOU3BOIHBIE MOTYT PEarupoBaTh
CO WIEJNIOYbI0 C 00pa3oBaHMEM HATPUEBON COJIM, UMEIOIICH KEITO-OpaHKEBOE
okpamvBaHue. B mpoOupky HanmuBarOT 5 Kameiab pacTBopa SUYHOTO Oenka u
OCTOPOXHO mno crenke npubaBisioT 3—4 Karim KOHIIEHTPUPOBAHHOW a30THOM
KUCIOTBl. (CMeCh OCTOpOXKHO HarpeBalT. Beimagaer ocaiok, KOTOPbIN
okpatrBaeTcsi B kenThlid 1BeT. [locne oxnaxnenus B npodupky OCTOPOXHO
no crerke npwimBaroT 10 xamens 30 %-ro pactBopa NaOH, >xenrtas okpacka
NIEPEXOAUT B OPAHKEBYIO.

Peaxyus na cepycooepocawue amunoxuciomel (peaxyus @Pons): B ocraTkax
CepycoAepkKalMX AaMHHOKHMCIOT IUCTEMHA M LUCTUHA Cepa IpU LIEIOYHOM
rUJpoan3e ortulerisiercs, oopasys cyiabpuasl. Cynbduiabsl, B3aUMOAECHCTBYS C
aleTaTtoM CBHUHIIA, OOpa3ylT OCaJ0K CyJb(uia CBUHIIA YEPHOrO WU Oypo-
4YepHOro I1BeTa. B mpoOupke cCMENMBalT 5 Kareiab pacTBopa sSIMYHOro Oenka, 5
karnenb 30 % pacTBopa IIeNoYM M 2 KalUld pacTBopa anerara cBuUHIA. CMmech
OCTOPOKHO HarpeBarOT Ha CIIMPTOBKE 1O KUIIEHHS U KUIATAT. Yepe3 HEeKoTopoe
BpeMs MOSBIIsIETCS OypOBaTO-UYEPHOE WIIM YEPHOE OKpAIllMBaHUE.

Bomnpocs! miist caMOnoAroTOBKHU:

1. Mexanu3m OMypeToBOro METO/1a OfpeiesieHns OenKa B pacTBOPE;
2. OrpaHnyeHus KCaHTOIIPOTCHHOBOW PEaKIINH;
3. XUMHUYECKasi aKTUBHOCTh OCJIKOB.

JlaGopaTopnass paGora 13 (4 wuac.). OOpatumass u HeoOpaTumas
JeHaTypanus OeIKoB.

Ocaxcoenue benkos cyrvgpamom ammonus: B mpoOGUpKy oTMEpSIOT 2—3 cM°
pacTBopa sIMYHOro Oejka, J0O0aBJISIIOT PaBHBIM OOBEM HACBIIIEHHOIO PacTBOpa
cyibpaTa aMMOHMSI M CMECh MEPEMEIIMBAIOT. BrimagaeT ocagok TIIOOYIMHOB,

anbOyMUHBI OCTalOTCs B pactBope. Ocasiok PUiIbTPyOT HA OYMa)KHOM (UIIBTPE.



K ¢unsrpaty m006aBisiioT MOpOHIOK Cyidb(paTa aMMOHHUS [0 TOXYYCHHS
HACBIILIEHHOI'O pacTBOpa (MOCIeAHss MOPLMs HE pacTBopseTcs). BeimagaeT ocanok
abOYMUHOB, KOTOPBIN Takke (PUIbTPYETCS.

OHIBTP C 0CAIKOM ATbOYMHHOB MPOMBIBAIOT 5 CM° BOJIBI, COOMPas GUIBTPAT
B 4HCTyl0 npooupky. C QuibTpaToM NpOAETBIBAIOT OUYpPETOBYIO PEAKIUIO.
OmnpenensoT NONMHOTY BblAEIEHUS OEJIKOB U3 pacTBOPA.

Ocaoicoenue 6enkos cnupmom: OpPraHUYECKUE PACTBOPUTENIN BBI3BIBAIOT
OocaxkJieHne  OENKOB  BCJEACTBUE  pa3pylleHHs  THAPATHOM  00O0JOUKH
MaKpOMOJIeKys1. B mpobupky HammBaior 1 cM® pacTBOpa SIMYHOTO Oelka c
noOasieHneM xJjiopunaa Hatpud. [lo kamsam npunuarot 4—6 oM’ CIIUPTA U CUJIBHO
B30aNTHIBaIOT. Yepe3 5—8 MUH. BBINAJAET 0CaJ0K OCJIKOB.

Ocadicoenue benkoe MumepanrvubimMu Kuciomamu: Peakuus HaxoguT
IpPUMEHEHUE JUIsl OBICTPOrO OmpejeieHus Oelka B OMOJOTMYECKHX KUIKOCTSIX,
Hampumep, ™Moye. B Tpu mpoOupku HamuBaioT 1o 15-20 kamenb
KOHIICHTPUPOBAHHBIX KHUCIIOT: B TEPBYI0 — CEPHOM; BO BTOPYIO — a30THOM U B
TPETHIO — coJstHOM. [IpoOupku HakmoHsroT oz yriioMm 45° 1 OCTOPOXHO (u3
MUTETKH) BHOCSIT MO CTEHKE pacTBOp Oenka. [IpoOupky nepkaT OTBEpCTUEM OT
cebs. Ha rpanuiie Oenka W KHUCIOTHI TOSBIsieTCs Oenoe Kombio. [IpoOupku
OCTOPOKHO BCTpsAXUBaIOT. Oca ki pacTBOPSIIOTCS B CEPHOM M COJITHOM KHCIIOTaX,
HO HE PaCTBOPSIOTCS B a30THOM KHUCIIOTE.

Ocadxcoenue 6enxkos consamu msdcenvix Mmemannos: benku ocaxnarorcs
CONISIMU MEJW, CBUHIIA, PTYTH, LIMHKA, cepedpa W APYTUX THKEIBIX METalIOB.
CBOMCTBO OEJIKOB CBSI3bIBATh HOHBI TSHKEIBIX METAJIOB HCTIOIB3YETCS B METUITHE
IpU OKa3aHWU TIEPBOM MOMOIIM MOCTPAJaBIIUM OT OTPABJICHUS COJSIMU MEJH,
CBUHLA, pTyTH. B Tpu nmpoHymepoBaHHbIE POOMpPKU HaIuBalT 1o 5-10 kamenb
pacTBopa Oenka.

B mnepByto mpoOupky mo KamisiM HpuOaBisIOT pacTBOp aleraTa CBUHIA.
OOpasyercst ocafok. Jlo0aBisOT elie HECKOJbKO Kareidb, OCaJ0K JO0JHKEeH

pPacTBOPUTHCS B U30BITKE PACTBOPA COJIH.



Bo BTOpyr0 mpoOupKy MO KaIjisiM NPWIMBAIOT PacTBOp HUTpaTa cepedpa.
OOpazoBaBiIiics 0Ca0K B U30BITKE COJM HE PACTBOPSIETCS.

B Tperbio mpoOupKy MpuUOaBISIOT pacTBOp Cyib(ara MeAu 10 MOSBICHUS
ocajka. YOeauTech, UTO 0CaJJOK pacTBOPSIETCS B U30BITKE COJIN.

BOHpOCBI JJIA CaMOITIOATOTOBKH.

1. [IpuunHbI AeHATYpaIuy OCIKOB;
2. Mexanusm nenatypanuu. O6parumas 1 HeoOpaTuMasi IeHaTyparus;
3. Croco0Obl YMEHBIIICHHS TEMIICPATYPhI ACHATYpaIuy OcIIKa.

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

OmblieHue ocupos wenouvld 6 B800HOM pacmeope. B HeboIbIIyIO
dbapdopoByr0 dHalmiky MOMEMAIT 3 T kupa U 6-7 MI KOHI. p-pa IIEIOYH.
HarpeBator cmech Ha ceTke wiM Ha necoyHoil Gane 20-30 muH 10 craboro
KUIICHHS], YacTO MepeMEeIInBas Majl0YKoN BO U30€KaHUE TOJYKOB MPU KUTISTYCHUU.
BpeMs oT BpeMeHM B CMECh NOIJIUBAIOT TUCTUUIMPOBAHHYIO BOAY B3aMEH
BBIKUITAIOIIEH, COXpaHssl IEpBOHAYATBHBIN 00N 00HEM CMECH.

Uepes 15-20 MHH TpPOBEPSIIOT TOJHOTY OMBUIEHUS, JJISI YEro OTJIMBAIOT
HECKOJIbKO Karejdb CMECH B MPOOUPKY, AOOABISIOT 5-6 MIJI AUCTHILTUPOBAHHOU
BOJIbI (JIydllle TOpsideii) M HarpeBalOT PacTBOP IMPHU BCTPSIXUBAHUM Ha BOJSIHOU
OaHe wiM IIaMeHeM ropeiku. Ecium mpo0Oa pacTBOpsieTcss B BOJI€ HALIENO, HE
BBIJIETISIS Kalesb KUPa, OMBIJICHUE MOXHO CUMTATh 3aKOHYEHHBIM; B MPOTUBHOM
clly4yae MpOAOJKAIOT HarpeBaThb CMECh KMpa M IIEIOYHU €II€ HECKOJbKO MHUHYT,
MOCJI€ YETO CHOBA MPOBEPSIOT MOJTHOTY OMBLICHUS.

Korma momHOEe OMBUICHHME JOCTUTHYTO, B YallKy J00aBiSIOT MpHU
nepeMemmBanun  nanoykod 10-15 My ropsdyero HaChIIEHHOTO pacTBOpa
MOBAPEHHOW COJIM, TMOCJI€ 4YEero AT CMECH OTCTOAThCS W OCThITh. Ha
MOBEPXHOCTH BOJIHOI'O PAacTBOpa BCIUIBIBAET CJOM MbLIa, 3aTBEPACBAIOLIMN MpH
OXJIAXICHUU.

Ombinenue dHcupos wjeouvio 8 60OHOCNUPMOBOM pacmeope. B IUpoKyro

NpoOUpPKY MOMENIAloT 3 T XKupa, 3 MJI cnupTa U 3 MJI KOHI. P-pa IIEJIOYH,



IIEPEMEIINBAIOT CMECh BCTPSIXMBAHWEM WJIM MPHU NOMOIIM MAJOYKHA M HATPEBAIOT
npoOHpKy Ha BOASHOM OaHe M0 Hayana kuneHus. CMech OBICTPO CTaHOBHUTCSA
OJTHOPOJHOM, U 4epe3 3-5 MUH. OMBUICHHE YK€ IMOJHOCTBIO 3aKaHYMBACTC.

K nomydeHHOM TyCTOM XKHUAKOCTH T00aBISAIOT PU NMEPEMEITUBAHUU TOPSIUHIA
HACBIIIECHHBIA P-p NMOBAapeHHOW coiM. JKUAKOCTH MYTHEET U BBIICISIETCS CIION
MBUIA, BCIUIBIBAOIIMM Ha MOBEPXHOCTb. PaCTBOPOM COJIM 3alOJHAIOT MOYTH BCHO
npoOHPKY, YTOOBI BBICOJICHHBIM CJIOM MbUIa MOAHSUICA 10 ee oTBepctus. [laror
CMECH OTCTOSIThCSI B TEUEHMM HECKOJBKMX MHUHYT Ha BOJSHON OaHe, 3aTeM
MOTPyXKarT MPOOUPKY MOUTH J0 KPAaeB B CTaKaH C XOJIOAHOM BOJ0M Ha 5-10 MuH.,
IIPU DTOM CJIOW MBLJIA 3aTBEPAEBACT.

T'uoponuz mwvina: Oxono 0,5 T MOJYYEHHOTO BbICAIMBAHMEM MbLIA
pPacTBOPSIOT NPU HArpeBaHUU B 4-5 MJI IUCTUIUIMPOBAHHOM BOABI U IOBTOPHO
BBICAJIMBAIOT T'OPAYMM HACBILI. PACTBOPOM XJOpuJa Harpus. JlaB BCIUIBIBIIEMY
MBUTY 3aCTbITh, NEPEKIABIBAIOT €r0 Ha (PUIBTPOBAIbHYIO OyMary M OTKUMAIOT
0CyXa.

Kycouek o4MIlIEHHOr0 3THUM IyTE€M MbUIa MOMEHIAIOT B CYyXYIO NPOOUPKY,
npwiuBatoT 1-2  wMi  cnupra, B30aIThIBAlOT M A0OaBisoT  1-2  Kamim
¢denongranenna. 3aTeM OCTOPOKHO, 110 CTEHKE, BIMBAIOT ATY KUAKOCTb B IPYTYIO

poOupKy ¢ 3-5 M BOABI U HAOMIOAIOT U3MEHEHHWE OKPACKW Ha TPaHUIE JABYX

CJIOEB.
Borpocs! 111 caMOIoArOTOBKHU:
1. [Ipouieccol, mpoTeKaroIIre NPy OMBIIEHUU KUPOB;
2. BiusgHue 3TUI0BOTO cMpTa HA MPOLECC OMBLICHUS;
3. [IpakTHueckoe NPUMEHEHHE MIEJIOYHOrO THUAPOIN3a KUPOB B
POMBIIIIEHHOCTH.

JlaGoparopnass paGora 15 (4 w4ac.). KadecTBeHHbIE peakIUM Ha
HETpeIeNIbHBIC )KHUPHBIE KUCIOTHI. Mo/THOE M KUCTIOTHOE YHCIIA.
Onpedenenue KUCIOMHO20 Yucia macen (dcupos): JIns BeImodHEeHUsS paboThI

HEO0OXOJAMMO MPUTOTOBUTH CHUPTOIPUPHYIO CMECh, COCTOSIIYIO M3 JBYX 4acTei



ATWJIOBOTO 3(Upa W OJHON YaCTH ATHJIOBOTO CIHPTa C MOOABICHHWEM S5 Kareib
pactBopa ¢enonpranenna Ha 50 M cMecu. B kadecTBe uccieayeMoro o0bekTa mo
yKa3aHUIO TpernojaBarensi Oepercs pacTUTENbHOE Maciio (MOACOIHEYHOE,
parcoBoe, JIbHSHOE U JAp.). B KoHWYeckoil Koiabe BMeCTUMOCThIO 250 wmu
B3BEIIMBAIOT HABECKy Maccou 2-3 r ¢ TouHocThio 10 0,1 r. 3arem, K HaBecke
npuwiuBaioT 50 mi ciuprodpupHoit cMecu. Coliep>KUMOe KOJIObI EPEMEIINBAIOT U
N00aBISAIOT HECKOJBKO Kamenb (eHoidtanenHa. [lomydeHHblii pacTBop OBICTPO
TUTPYIOT PAcTBOPOM THUIAPOOKUCH Kajusi KoHmeHTpauuer 0,1 ™oas/n 1o
noTyyeHust c1abo-po30Boit okpacku B TeueHuu 30 cex.

Onpeodenenue tioono2o uucaa macen (xcupog). Hasecky xupa (0,1 r) BHOCAT B
K010y Ha 500 M1, TONMBAIOT 5 MJI ATaHOJIA JUIs pacTBOpeHus kupa. JlodapsoT 10
MJ criupToBoro pactBopa oaa (C, = 0,1 monb) u 200 M BOJbI, BCTPSXUBAIOT U
OCTaBJISIIOT HAa 5 MUHYT. TUTPYIOT U30BITOK 10/1a paCTBOPOM HATpUK THOCYJIb(aTa
(Cy = 0,1 Mmonp) B mpucyTcTBUU KpaxMmana. [lapamieasHo Bo BTOpOH KOJIOE CTaBsT

KOHTpOJIb 0€3 xkupa. Pacuer ognoro yucna (X) Beayt no gopmyiie:
_ (A-B)12,692-100
~ m1000

A — 00BbeM THOCyb(aTa, U3PACX0JOBAHHOTO HA TATPOBAHUE KOHTPOJIS; MJI;

,TIe

B — 00beM Tuocynbara, n3pacxol0BaHHOIO HA TATPOBAHKUE ONBITA; MII;

12,692 — macca #iona, coorBerctBytomas 1 mi 0,1 H pactBopa trocynbdarta, mr;
100 — nepepacuet Ha 100 r xupa;

M — HaBecKa JXMpa B rpaMMax;

1000 — ko3 durmeHT neperoia Mr ioj1a B TpaMMBbl

BOHpOCBI JJIA CaMOIIOATOTOBKH.

1. [IpakTueckoe 3HaYeHUE KUCITOTHOTO U MOAHOTO YUCIIA,;
2. HexenarenpHbie poLecchl B Maciaax v KUpax;
3. [lepekucHoe  uyumcio. Meronpl  OnpeAeseHus, 3HAYEHUE B

IMPOMBIIIJICHHOCTH.



Jlabopatopnass paGora 16 (4 w4ac.). KauecTBeHHbIE peakUuu Ha
¢dbyHKIIMOHaIbHBIE TPyNIbl yriieBoAoB. Peakuus denunra. Peakuus cepeOpsiHOrO
3epKala.

Oxucnenue monocaxapuoog peaxmugom Toanenca (peakyusi «cepedpaHo20
3epranay). B nBe npoOupku momemaroT 1o 5 kanenb pactBopa AgNO3 u 5 kanenb
NaOH, a 3arem pnoGapmsitor mo kamisMm pactBop NH4OH no pactBopenus
oOpasyromerocs ocaaka, mpu 3tom obpasyercs [Ag(NH3)2]OH. B oxny npoOupky
BHOCAT 5 kamenb 1%-ro pactBopa TIIIOKO3bI, a B Apyryro — 5 kamenb 1%-ro
pacTBOopa (pYKTO3bl U ClErKa MOAOTPEBAIOT MX TOJBKO 10 Hayaja MmoOypeHus
pactBopa. Jlanee peakiusi ujger Oe3 HarpeBaHusi U MPOOUPKE C TIIFOKO30M
MeTaJIINYECKoe cepedpo BhIIENsIEeTCS JA1M00 B BHUJIE YEPHOIO OCajKa, JIMOO, eciu
CTEHKHU MPOOUPKH OB YUCTHIMH, B BUJI€ OJIECTSIIETO 3€PKAJIbHOTO HAJIETA.

Peaxyus co wenounvim pacmseopom euopoxcuoa meou (1) (Ooxazamenbcmeo
HAMU4usi HeCKOAbKUX 2UOpoxcunvuuvix epynn): B npobupky BHocaT 1 Ma 1%-ro
pactBopa ritoko3bl U 1 Mt 10%-ro pactBopa NaOH, 3aTem no kamism q00aBiasitOT
5%-i1 pactBop CuSO,. OOpasyromuiics BHaYajle royiyooi OCajoK THAPOKCHUIA
meau (1) mpu BeTpsixMBaHUU pacTBOPSETCS ¢ 00pAa30BaHUEM CHHETO MPO3PAavHOIO
pacTBOpa KOMILUIEKCHOIO caxapaTa MeQu. OJTa peaklus XapakTepHa IS
COEMHEHHM, COJIEpKalIMX HECKOJIbKO TUIPOKCUIIBHBIX TPYIN (3TUJIEHIJIUKOJIb,
TJIMLEPUH).

Peaxyusa Cenuseanosa na ¢ppyxmosy: B mpoOUpKy BHOCST KPYNHUHKY pacTBOP
pe3opuuna. Jlo6asmnstor 2 karum 0,5% pactBopa QPpyKTO3bl U HarpeBarOT TOJIBKO
110 Hayasa kumneHus. [locTeneHHo JXuaKoCTh MPUOOPETAET KPAaCHOE OKpaAIMBaHUE.

Oxucnenue monocaxapuoog peakmusom Penrunea: B ogny npobupky ¢ 1 mu
1%-ro pacTtBOpa raoKo3bl, a B Apyryto ¢ 1 mu 1%-ro pactBopa QppyKTO3bl BHOCIT
o 1 mut pactBopoB Denunra Ne 1 u Ne 2. Comepxumoe mIpoOUPOK MEPEeMEIINBAIOT
¥ BEPXHIOIO YacTh PacTBOpa OCTOPOXKHO HArpeBaroT /10 Havaja KumneHus. B obenx
npoOUpKax MOSBISIETCS B MECTE HArpeBaHMsl JKEIThIA OCaJ0K THAPOKCHAA MEIu
(I), nepexonsiumii B kpacHsIid ocagok okcuaa meau (I).

BOHpOCBI JJIA CaMOITIOATOTOBKH.



1. Kaknumu coemuHeHUsSMH TIO XHMHYECKOW CTPYKTYype SIBIISIOTCS
MOHOcaxapuabl? YTiaeBobl?;
2. MexaHn3M peakiui MOHOCaxapuaoB ¢ ruapokcuaom meau (11);

3. Crioco6b1 00HAPYKEHHS AJTBII03 U KETO3.

JlaGopaTopnasi pa6ora 17 (4 uyac.). Penymnupyronme U Hepeaylupyroime
YTJIEBOBI.

Peaxyusa oucaxapuoos ¢ peakmusom @enunea. B Tpu mpoOUPKH HAIUTH 11O
1,5 mn 1%-HOro pactBOpoB caxapo3bl, MaJIbTO3bl U JIAKTO3bL. 3aTEM B KaXIYIO
npoOupKy 100aBUTH paBHBIM 00beM peakTrBa DenuHra, JKUAKOCTH MepeMeniaTh u
HarpeTh B IJIJAMEHU CHUPTOBKH BEPXHIOIO YacTh PACTBOPOB JI0 HAUYMHAIOIIETOCS
kuneHus. HkHIo0 4acTh paCTBOPOB HE HAIPEBATh.

[TonoxutenbHyO pEeaKIMIo C PEaKTUBOM Oenunra JAI0T
BOCCTaHABIIMBAIOIINE JAMcCaxapujbl (MallbTO3a M JIAKTO3a), B BOAHBIX PACTBOpAX
KOTOPBIX BCJICJICTBUE MYTApOTAllMM MUMEIOTCS CBOOOJIHBIE albJACTHIHBIC TPYIIIHI.
PactBop caxapo3bl npu HarpeBaHuu ¢ peaktuBoMm (DenvHra no0 HaYMHAIOMIETOCS
KUIICHUS HE U3MEHSETCS, TaK KaK caxapo3a OTHOCUTCS K HE BOCCTaHABJIMBAIOIIUM
JUcaxapuiam.

Bomnpocs! a1 caMmonoJiIroTOBKHU:

1. Ocobennoctu CTPOCHHUS YTJIEBOJIOB, o0ycnaBIuBaroIye
BOCCTAaHOBUTEJIHHBIC CBOMCTBA;

2. Binusinue Hepeayupyronmx yrieBoJ 0B Ha 3I0POBbE UETIOBEKa,

3. Cnoco0bI mosiy4eHue peayHupyoIKX yriieBOI0B.

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

Ilpoba na xpaxman: K 5 xamnmsMm pactBopa Kpaxmaia jo0aBbre | Karumo
pactBopa #ona. IloaydeHHYI0 TEMHO-CHHIOK >KHJAKOCTh Harpenrte. Okpacka
MCYE3aeT, HO MPU OXJIAXKIEHUU BHOBb MOSBIISETCS.

Kucnomuwuit cuoponuz xkpaxmana: B mpobupky momemrarotr 1 kammo 0,5%

KpaxMasibHOTOo Kieictepa. Jlob6apstor 2 karum 2H H,SO,4 1 moctaBeTe mpoOUpKy



B KWILIYI BoOJsHyl Oanro. Yepes 20 MHUHYT OTMEYalOT OTCYTCTBHE
omnajieClieHIIUU B pacTBOpe Kpaxmana (ctai npo3padHbiM). C MOMOUIBIO MUTETKU
HaHOCAT | Karuio TrUapoju3aTa Ha MPEeIMETHOE CTEKJIO M A00aBJAIOT 1 Karuiko
OUYCHb pa30aBICHHOIO PacTBOpa MOJa B HOAUIE KAJIUSL.

YO6eauBIIMCh, B OTCYTCTBUM TPOOBI Ha Kpaxmals, J0OaBISIOT K IPOIYKTY
ruApoau3a n3oeITok menoun (8 karenb 2H NaOH) u 1 kammro 0,2H CuSO,.

Bonpocs! 11t caMOnoAroToOBKHU:

1. YrneBoasl, cocTaBistone Kpaxmai. X COOTHOILLIEHHE B MOJIEKYJIE;

2. Knencrepuzanms kpaxmana. MexaHusMm, OJrTanbl, 3HAYEHUE B
MPOMBIIUIEHHOCTH;

3. Peakuust kpaxmana c HomoM. MexaHu3m oOpa3oBaHHMsl CHHETO

OKpalllnBaHH:.

1. YYEBHO-METOANMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyyaroluxcss MO JucHUIUIMHE «OpraHuyeckas XuUMUsi U OUOOpraHuyeckas
XUMUs» mpesicTaBieHo B [Ipunoxxenuu 1 u Bkitovaer B ceosi:

— XapaKTEepHUCTHKA 3aJaHUi Il CaMOCTOSITEIbHOM pPabOThl CTYIAEHTOB U
METOMYECKNE PEKOMEH/IAllUU 0 X BBITIOJIHEHHUIO;

— TpeOOBaHHMsSI K TIPEACTABICHUI0O U  O(QOPMIICHUIO  pe3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

— KpUTEpUU OLICHKH BBITIOJHEHHUS CAMOCTOSTENIbHONU PabOTHI.



IV. KOHTPOJIb JOCTUXEHUSI IIEJIEH KYPCA

n/n

Kontpoanpyemsie
pa3nenbl THCHUILTMHBI

Koas! u 3Tansl popmMupoBanus

KOMIIeTeHIN i

OneHovHbIE CPEaCTBA

IIpomexyTOUHBIH HUrorosas
KOHTPOJIb arTecTanus

Paznen 1. Homenkiatypa
OpPraHUYECKNX COeTMHEHUH

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

3HaeT OCHOBHBIE
HH(POPMAIMOHHBIC
pecypcsl B 001acTi
XHUMHWHU; COBPEMEHHBIE
TIPUEMBI U METOJIBI
HCTIONb30BaHU
HHPOPMAINOHHBIX
TEXHOJIOTHI IS
peanu3sanuu 3aaa4q
HAYYHO-
HCCJIEI0BATENbCKOH,
YIPaBJIEHYECKOH,
IIPOEKTHOH,
METOIUYECKON 1
KYJIBTypHO-
TIPOCBETUTEIBCKOM
JIESITeTTHHOCTH, COCTaB
1 OCHOBHBIC
XapaKTePUCTUKHI
COBPEMEHHOTO
IIPOrPaMMHOI0
obecrieueHus st
00pabOTKU TEKCTOBOH,
TaOJINIHOMH,
MYyJIbTUMEIUHHON
HHPOPMALINY;
OCHOBHEBIE
TEOpPETHICCKHE
TIOJIOKCHUS
€CTECTBEHHOHAYTHBIX
JICTIATUINH;
TEOPETHYCCKHE
acreKThl MpodooTOopa
1 TIPOOOITOITOTOBKH
00BEKTOB,
Pa3INYArONIUXCS 10
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
METOZIOB
Ka4eCTBEHHOTO U
KOJIMYECCTBCHHOI'O
XUMHYECKOTO aHaJIH3a;
TEOPHUH U
MIPAaKTHYECKOE
IMPUMEHCHUE OCHOBHBIX
(hHUBUKO-XUMUIECKIX
METOJIOB aHAJIH3a;
COBPEMCHHYIO
(hU3UYECKYIO KapTUHY
MUpa,
MPOCTPAHCTBCHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHE BEIIeCTBA
JUTSE TOHUMAaHUS

YO-1-

CO6€C€I[OBaHI/Ie; DKk3aMeH

[1P-4 — pedepar




OKPYKAIOIIEr0 MUpa
SIBJIGHUN TIPUPOJIBI,
00IIME TTOHATHS
3aKkoHoaTenscTBa PO
B o0jacT
DKOJOTHYCCKOM
0€30IaCHOCTH;
OCHOBHBIE IIOHSTHS
TCOPUH TUIAHUPOBAHUS
XHMHAYECKOIO
9KCIICPUMCHTA;
METOJIBI OpPTraHU3aUuU
Y TIPOBEICHHUS
AKCIIEPUMEHTAIBHBIX
HCCJICIOBAaHMM;
OCHOBHBIE METOBI U
MIPUEMBI TIPOBEICHHUS
SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAaHUI B CBOCH
npo¢eCCUOHATBHOM
o0yacTy; cTaHIapTHBIE
U cepTh(UKaMOHHBIE
HUCIIBITAHUS CI:IpI)H,
FOTOBOW MPOAYKLIUHU U
TEXHOJIOTHYECKUX
TIPOIIECCOB

YMeeT ucronb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH TTOUCKa U
nepeBosia
HHPOPMATMOHHBIX
HCTOYHHKOB,
ucnonpzoBath UKT
JUIA peUIeHus 3a1a4
npodeccnoHanbHOM
JIeSITETIBHOCTH;
MIPUMEHSTh
MTOJTyYCHHBIC 3HAHUS
TIPA pEIICHUHN
MPaKTUYECKUX 3a]1a9 U
MOCTaHOBKE
nmabopaTOPHBIX
IKCTIEPUMEHTOB;
paszbuparbcs B
CYITHOCTH
COBpPEMEHHOM
(hn3n9IecKoit KapTHHE
Mupa,
IPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BEIIECTBA
JUTSE TOHUMAaHUS
OKPYXKaIOLIEero MUpa u
SIBJIEHUI IPUPOJBL;
paszbuparbcs B
CYITHOCTH
XUMHYCCKHX,
OMOXUMHYECKHX,
MHUKpPOOHOIOTHIECKUX
U IpYTUX MPOLIECCOB,
MPOTEKAIIUX IPU
XpaHCHHUU U




nepepadoTKe MHIIEBBIX
CHCTEM;
KJ1accu(UIPOBaTH
OTXOJIBI
MPOMBIIICHHBIX
MIpeANPUATHIH;
OCYIIECTBIISTH
KOPPEKTHBIH BBIOOD
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA NP €ro
IUIAaHWPOBAHUY;
MPOBOAUTH
CTaH/IapTHBIC U
CepTUPHUKAITNOHHEIC
UCTIBITAHHMS CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHYECKUX
MPOLIECCOB

Bnageet onpiToM
CO3/1aHus
DJIEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
pelieHue
npo¢heCCHOHATBHBIX
3a7a4; OIBITOM
B3aNMOJICHCTBHSA B
cetu MHTEpHET €
JIPYTAMHU Y9aCTHHKAMH
00pa30BaTENFHOTO
mporiecca sl peIeHHs
Hay4YHO-
HCCIIEI0BATEIbCKUX,
IIPOEKTHBIX U
KYyJIbTYpHO-
MMPOCBETUTEIbCKUX
3a1a4
npodeccHoHaTbHOMN
JIESITeTbHOCTH,
crocobamu
TIOTIOTHEHHS
npo¢eCCHOHATBHBIX
3HaHUM NIyTeM
HCTIONB30BaHUS
BO3MOXHOCTEMN
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHI;
npodeccnoHambHO
MpOoGUINPOBAHHBIMH
3HAaHUSMH U
MPaKTUICCKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETUUECKOM
paboToii ¢ yueOHOU U
CIIPaBOYHOMU
JIUTEPATypOH;
MIPaKTUIECKON paboToi
€ XUMHYECKOHI
MOCYJIOM,
UCTIONB3YEMOH B
KOJINYECTBEHHOM




aHaIu3e U yMEHUEM
oOpamratecs co
CJIOKHOU
AHAIUTUYECKOU
annaparypoi;
TIPUMEHSTH
TIOJTyICHHBIC 3HAHUS
MIpU U3yYEHUH
MOCTETYIONUX
JIUCIUILUINH;
KOMIUIEKCOM 3HaHUM O
COBpPEMEHHOM
(hu3nvecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBA
JUTSI TOHUMAaHHUS
OKpY’KaloIIero Mupa u
SIBIICHUU TIPUPOJIBL;
KOMILJIEKCOM 3HAHUM,
MO3BOJISIOIUM
OIICHUTD CTENIEHb
BIIMSTHUS 3aTPSA3HCHUS
aTMOC(EepHOTO
BO3yXa, BOJBI 1
TIOYBHI Ha 3I0POBHE
JIOe! M COCTOSTHHE
OKpY’KarloIiel cpel;
HaBbIKaMU
MPUMEHEHUS METOJI0B
TUTAHUPOBAHHS
XUMHYECKOTO
9KCIEPUMEHTA,;
OCHOBHBIMH METO/IaMH
U TIpHeMaMu
MIPOBEICHUS
IKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHUNI B CBOEH
npogeccHOHaTBHOM
obJacru;

HaBbIKaMU
OpraHu3aIuH u
MIPOBEICHUS
CTaHJapPTHBIX U
cepTU(GHUKAITMOHHBIX
WCHIBITAaHUH CBIPbS,
TOTOBOH MPOIYKIUHU U
TEXHOJIOTUYECKHUX
MPOLIECCOB;
TEOPETUUECKUMU
METOJIaMU U MpueMaMu
MIPOBEICHUS
CTaHJAPTHBIX U
cepTU(GHUKAITMOHHBIX
WCIBITAHUH CBIPbS,
TFOTOBOM MIPOLYKIUU U
TEXHOJIOTHYECKUX
MPOIIECCOB B 001aCTH
npogeCCUOHATBHOM
JIeSTEIIbHOCTH

Paszpnen 2. YraeBonopoasl

OK-5

3HaeT OCHOBHBIE

YO-1-

DK3aMeH




OIIK-2
OIIK-3
IK-9

IK-10

MHPOPMALMOHHBIC
pecypcsl B 001acTi
XHUMHU; COBPEMEHHBIE
TIPUEMBI 1 METOIBI
HCTIONb30BaHUS
HHPOPMAINOHHBIX
TEXHOJOTHH IS
peanuzanuu 3anad
Hay4YHO-
HCCJIEI0BATENbCKOM,
YIPaBJIEHYECKOH,
MIPOEKTHOI],
METOIUYECKON U
KYJIbTypHO-
IIPOCBETUTENBCKON
JIESITETTHHOCTH, COCTAB
1 OCHOBHBIC
XapaKTePUCTUKHI
COBPEMEHHOTO
MPOrPaMMHOTO
obecrieueHus st
00pabOTKU TEKCTOBOM,
TaOJINYHOMH,
MYJIbTUMEIUHHON
HHPOPMALINY;
OCHOBHEIC
TEOpPETHICCKHE
TIOJIOXKCHUS
€CTECTBEHHOHAYTHBIX
JUCTIATUINH;
TEOPETUIECKUE
acreKThI MpodooTOopa
1 IPOOOITOITOTOBKH
00BEKTOB,
Pa3TUYAONINXCS 110
CBOEMY arperaTHomMy
COCTOSIHUIO; TEOPUH H
MPaKTUIEeCKOe
MPUMEHEHNE OCHOBHBIX
METOOB
Ka4eCTBEHHOTO H
KOJIMYECTBEHHOTO
XUMHUYECKOTO aHAIIN3a;
TEOPHUH U
MIPaKTHIECKOe
MPUMEHEHNE OCHOBHBIX
(hHUBUKO-XUMUIECKIX
METOJIOB aHAJIH3a;
COBPEMEHHYIO
(hU3UYECKYIO KapTUHY
MUpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpOEHHE BEIeCTBa
JUTSE IOHUMAaHUS
OKPYXKAIOIIeTo MUpa 1
SIBJIEHUH IPUPOJBL,
0oO0IIME TTOHATHS
3aKOoHOAATeNbCTBA PO
B o0acTi
9KOJOTHUECKOH
0e30MacHOCTH;

cobecenoBaHmeE;
[1P-4 — pedepar




OCHOBHBIC ITOHATHSA
TEOPHH TUTAHUPOBAHUS
XUMHYECKOTO
SKCIICPUMCHTA;
METOZBI OpTraHU3aLUU
U TIPOBEJICHUS
AKCIIEPUMEHTAIBHBIX
HCCIIEJOBAHMIA;
OCHOBHBIE METO/IbI U
MPUEMBI IPOBEACHUS
IKCTIEPUMEHTAIILHBIX
UCClIeIOBaHUH B cBOEi
npo¢eCCUOHATBHOM
o0iacTy; craHIapTHBIC
U cepTu(UKAITNOHHBIE
WCTIBITAHUS CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB

YMeeT HCTob30BaTh
COBpPEMEHHBIE
TEXHOJIOTHH MOUCKA U
nepeBojia
MH()OPMaLMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
JUIS peIIeHNS 3a1a4
npodeccrnoHaNbHOM
JIeSITEILHOCTH;
MPUMEHSTH
MOJTy4CHHBIE 3HAHUS
NPU peLCHUH
MPAaKTUYECKUX 3a]1a4 U
MOCTaHOBKE
11a00paTOPHBIX
9KCIIEPUMEHTOB;
paszbuparbcs B
CYIIIHOCTH
COBPEMEHHOI
(u3nueckoii kKapTuHe
MHpa,
MPOCTPAaHCTBEHHO-
BPEMEHHbBIX
3aKOHOMEPHOCTSX,
CTPOCHHUH BEIeCTBa
JUIsl IOHUMAaHUS
OKPY’KaIOMIEero MUpa H
SIBJIEHUI IPUPOJBL;
pas3ouparbcs B
CYIIHOCTH
XUMHUYECKHX,
OHMOXUMHYECKHX,
MHUKPOOHOJIOTMYECKUX
U IpYTUX NIPOLECCOB,
MPOTEKAMOIIUX MIPU
XpaHEeHUH U
nepepadoTKe MUTIEBBIX
CHCTEM;
KJIAaCCUPUITUPOBATH
OTXOJIBI
MPOMBIIIICHHBIX
HpEANpUSTHH;
OCYILECTBJISITh




KOPPEKTHBIH BBIOOD
THIIA XHMHYECKOTO
IKCIEPHMEHTA IIPH €T0
IUIAHUPOBAHUH;
HPOBOJIHUTH
CTaHJAapTHBIC U
CepTUPHUKAITNOHHEIC
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIMU U
TEXHOJIOTHYECKHUX
IPOLIECCOB

Bnaneet ombirom
CO3/1aHus
ANIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pereHne
po¢eCCHOHATHHBIX
3a7a4; OIBITOM
B3aNMOJICHCTBHSA B
cetu MHTepHeT ¢
JPYTUMU YYaCTHUKAMHU
00pa3oBaTeNLHOTO
mporiecca sl peleHus
Hay4YHO-
HCCIIEIOBATEIBCKUX,
MIPOCKTHBIX U
KYJIBTypHO-
MIPOCBETUTEIBCKUX
3amad
npodeccHoHaTbHOMN
NI TENbHOCTH,
criocobamu
MTOTIOTHEHHUS
npodeccrnoHamTbHBIX
3HaHUM NIyTeM
WCIIOJIb30BaHUS
BO3MOXKHOCTEHN
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npogeccHoHaTbHO
MpOoPUINPOBAaHHBEIMHA
3HAHUSAMH U
MPAaKTUICCKUMHU
HaBBIKaMU B 001acTu
€CTECTBEHHOHAYYHBIX
JUCHUTUINH;
TEOPETUUECKOM
paboToii ¢ yueOHO 1
CIpPaBOYHOU
JIUTEPATypOH;
MPaKTHIECKO# paboToit
C XUMHUYECKOM
MOCYJIOM,
HCIIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHaIM3e U YMEHHUEM
obpamartbecs co
CJIOKHOM
AHAIIMTUYECKOU
anmaparypoi;
MPUMEHSTh
MOJTYYCHHBIC 3HAHUS




[IpU U3yYECHUH
MIOCTIC Ty FOIITIX
JICTINTUINH;
KOMIIJIEKCOM 3HAaHUU O
COBPEMEHHOM
(hm3n9ecKoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BEIlEeCTBa
JUTSl TOHUMAaHUsI
OKpYXAaroero Mupa u
SIBIIGHUM TIPUPOJIBL;
KOMIUICKCOM 3HAHHM,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHB
BIIMSTHUS 3aTPSA3HCHUS
aTMOC(EepHOTO
BO3/1yXa, BOJbI U
TOYBbI Ha 3T0POBLE
JIFOJIEH U COCTOSTHUE
OKpY>Karolleil cpeipl;
HaBbIKaMH
MIPUMEHECHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
SKCIICPUMEHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMu
IIPOBEICHUS
OKCIICPUMEHTAJIbHBIX
HcCIeJOBaHUM B CBOEH
npodeccnoHanbHOMI
obJacru;

HaBbIKaAMH
OpTaHU3aINH U
MIPOBEICHUS
CTaHIApTHBIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
FOTOBOM MPOAYKLIUHU U
TEXHOJIOTHYCCKHUX
MPOIIECCOB;
TCOPETUICCKUMU
METOAAMH1 U IpUEMaMU
MPOBENCHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCIBITAaHUH CBIPbS,
TOTOBOM MPOIYKIUHU U

TEXHOJIOTUYECKUX
MPOIIECCOB B 001aCTH
npodeccnoHamTbHOM
JIESITEIbHOCTH
3HaeT OCHOBHBIE
OK-5 nHPOPMALMOHHBIE
€CypChI B 00J1aCTH
Pasnen 3. OTK-2 EI/IMyI/II)I/I' cospemennbe | L OL~
Kucnoponaconepxamue OIIK-3 i p cobecemoBanue; DK3aMeH
MPUEMbI U METO/IbI
OpPraHUYECKUE BEILECTBA IK-9 I1P-4 — pedepar
WCIIOJIb30BaHUS
IK-10
MH(POPMAIMOHHBIX

TEXHOJIOTHH IS




peanu3anuu 3aaa4q
HayJHO-
HCCJIEIOBATEILCKOM,
YIPaBJIEHYECKOM,
IIPOEKTHOM,
METOIUYECKON U
KYJIBTypHO-
MPOCBETUTEIIHCKOM
JIeATEILHOCTH, COCTAaB
1 OCHOBHBIE
XapaKTePUCTUKH
COBPEMEHHOTO
MPOTPaAaMMHOTO
oOecrieueHust I
00pabOTKN TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEANMHON
HHPOpPMALINY;
OCHOBHBIE
TEOPETHICCKHE
ITOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JIACLIMILUINH,
TEOPETHICCKHE
aCTeKTHI MPobooTOOpa
U TIPOOOTIOATOTOBKH
00BEKTOB,
Pa3IMIAONIUXCS TI0
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MPAaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
METOJIOB
KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XMMHYECKOTO aHaJIN3a,
TEOPUH U
MPaKTUIEeCKOe
MPUMEHEHNE OCHOBHBIX
(hU3UKO-XMMHYECKIX
METO/IOB aHAJIM3a;
COBPEMCHHYO
(hU3NIECKyI0 KapTHHY
MUpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBA
JI7IS1 TOHUMAaHUS
OKPYKAIOIIeTo MUpa
SIBIICHUIA TIPUPOJIEI,
0011KEe MOHATHS
3aKOHOJIaTeNbcTBa PD
B o0act
9KOJOTHYECKOMN
0e30IacCHOCTH;
OCHOBHBIE IIOHSTHS
TEOPHH TUTAHUPOBAHUS
XUMHYECKOTO
JKCIICPUMCHTA;
METOJIBI OpPTraHU3aLUuU
Y TIPOBEICHHUS
JKCICPUMECHTAIBHBIX




HCCIICJOBAHMIA;
OCHOBHBIC METO/BI
MPUEMBI IPOBEACHUS
9KCTIEPUMEHTAIIBHBIX
HCCIIEeI0OBaHMI B cBOEH
npogeccuoHaIbHOM
o0iacTy; craHIapTHBIC
U cepTH(UKAMOHHBIE
UCTIBITAHUS CHIPBS,
TOTOBOW MPOAYKIHMU U
TEXHOJIOTHYECKHUX
MPOIIECCOB

YMeerT ucnosb30BaTh
COBpPEMEHHBIE
TEXHOJIOTHH TIOUCKA U
nepeBoja
MH()OPMALTMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
JUIS peIICHNS 3a1a4
npo¢eCCUOHATBHOM
JIeSITeTIbHOCTH;
MPUMEHSTH
MOJTyYeHHbIC 3HAHUS
NPY pELCHUH
MPaKTHYECKNX 33134 U
MIOCTaHOBKE
nabopaTOPHBIX
9KCTIIEPUMEHTOB;
pa3bupatbcs B
CYIIIHOCTH
COBpPEMEHHOM
(hu3ngeckoit KapTHHE
MUpa,
MIPOCTPaHCTBEHHO-
BPEMEHHbBIX
3aKOHOMEPHOCTSX,
CTPOEHHH BEIIECTBA
JUISl TIOHUMAaHUs
OKPYXKAIOIIEro MUpa 1
SIBJICHUH TIPUPOIB;
pa3ompartbcs B
CYILTHOCTH
XUMHYECKHX,
OHMOXMMHYECKHUX,
MHKPOOHOIOTHIECKUX
U IPYTHX MPOIIECCOB,
MPOTEKAMOLIUX MIPU
XpaHEeHUH U
nepepadoTKe IMHIIEBBIX
cHCTeM;
KiaccuuImpoBaTh
OTXOJIBI
MPOMBIIIIEHHBIX
IIpeAPUATHIH;
OCYILECTBIISITh
KOPPEKTHBII BEIOOD
THUIIa XUMHYECKOTO
SKCTIEPUMEHTA IIPH €r0
IUIAaHUPOBAHUY;
MPOBOAUTD
CTaH/IapTHBIC U
cepTH(UKAIMOHHbIE




WCIIBITAHUS CBIPBS,
TOTOBOM MPOIYKIUHU U
TEXHOJIOTHYCCKHUX
TIPOIIECCOB

Bnaneet onbiTom
CO3/IaHMsA
AIIEKTPOHHBIX
pecypcos,
HaNpaBJICHHBIX Ha
pelieHue
npo¢heCCHOHATBHBIX
3a/1a4; OMBITOM
B3aUMOJICICTBUS B
cetu MHTepHeT ¢
JIPYTAMHU Y9aCTHHUKAMH
00pa30BaTENFHOTO
mporiecca sl peIeHHs
HayJIHO-
HCCIIEAOBATEIHCKUX,
MIPOCKTHBIX U
KyJbTYPHO-
MPOCBETUTENBCKIX
3a1a4
npodheCCUOHATBHOM
JIeSITeNIbHOCTH,
crocobamu
TIOTIOTHEHHS
po¢eCCHOHATHHBIX
3HAHUU TyTEM
HCTIOJIb30BaHU
BO3MOXKHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHUH;
npodecCHOHATBHO
npoUIupOBaHHBIMH
3HAHUSIMH U
MPAKTUIECKUMH
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYTHBIX
JICTIATUINH;
TEOPETUYECKON
pabotoii ¢ yueOHOU 1
CIIPaBOYHOU
JIUTEPATypOH;
MpaKTH4IeCcKoil paboToit
C XUMHUYECKOH
MOCYI0H,
HCIOJIb3YEMOM B
KOJMYECTBEHHOM
aHaIMu3e U yMEHUEM
oOpamarecs co
CJIOXHOM
AHAIUTUYECKOM
anmaparypoi;
MIPUMEHSTh
MOJTyYE€HHbIE 3HAHUS
P U3yIEHUH
MOCTIETYFOITIX
JUCTIATUINH;
KOMIUIEKCOM 3HAHUH O
COBPEMEHHOI
(hm3nvecKoi KapTHHE
MUpA,




IPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTSI TOHUMAaHUS
OKPY’KaIOIIEeTo MUpa
SIBIIGHUM TIPUPOJIBL;
KOMIIJICKCOM 3HaHHH,
MO3BOJISFOIUM
OLICHUTH CTETIEHb
BIIMSIHUSA 3aTPSI3HEHUS
aTMoc(epHOTro
BO37yXa, BOJBI U
TIOYBHI Ha 3/I0POBHE
JIIOJEN U COCTOSIHUE
OKpYXarollei cpensbl;
HaBBIKAMU
MIPUMEHECHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
9KCIEPUMEHTA,;
OCHOBHBIMH METOAAMU
U IpHeMaMu
MIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCIEeI0OBaHMUI B cBOEH
npodeccuoHaTbHOMN
obnacTu;

HaBBIKAMU
OpTaHU3aINH U
MIPOBEICHUS
CTaHJApTHBIX U
cepTU(UKAITMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOM MIPOJLYKIUU U
TEXHOJIOTHYECKUX
MIPOIIECCOB;
TEOPETHICCKUMHU
METOAAMH U IPUEMaMH
TIPOBEICHUS
CTaHIApTHBIX U
cepTU(UKAITMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOM MIPOJLYKIUU U
TEXHOJIOTHYECKUX
MIPOIIECCOB B 00JIACTH
npodeccnoHamTbHOM
JIESITEIbHOCTH

Paznen 4. AzoTconepxaine
COCAUHCHUSA

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

3HaeT OCHOBHEIS
MHPOPMALMOHHBIC
pecypcsl B 001acTu
XUMUH; COBPEMEHHBIE
MIPUEMBI 1 METO/IbI
HCIIOJIb30BAHUS
MHPOPMAMOHHBIX
TEXHOJIOTHH JUIS
peanuzanuu 3a1a4
Hay4HO-
HCCJIEIOBATEILCKOM,
YIpaBJICHYECKOH,
MPOEKTHOI],
METOANYECKOU K
KyJbTYPHO-

YO-1-
cobecenoBaHue;
[1P-4 — pedepar

DK3aMeH




MPOCBETUTEIBCKOM
JIEATSITIBHOCTH, COCTAB
1 OCHOBHBIC
XapaKTePUCTHKHI
COBPEMEHHOTO
MIPOTPaMMHOTO
oOecrieueHust I
00pabOTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEAUHHON
nndopmanuy;
OCHOBHEBIC
TCOPETHICCKHE
TOJIOKCHHUS
€CTECTBEHHOHAYTHBIX
JUCITUTUINH;
TEOpPETHICCKHE
aCTEKTHI MPobooTOOpa
U TIPOOOIIOATOTOBKH
00BEKTOB,
pa3INYArONIUXCS 10
CBOEMY arperaTHoMy
COCTOSIHUIO; TCOPUH U
MPaKTUIECKOE
MIPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO
XUMUYECKOTO aHaJIM3a,;
TEOPHUH U
MPAaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
(hHU3UKO-XUMUYECKIX
METOJIOB aHAJIK3a,
COBPEMCHHYO
(hU3NIECKyI0 KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHUE BEIIeCTBa
JUTSI IOHUMAaHUS
OKPYIKaIOIIero MUpa
SIBJIGHUU IIPUPOJIBI,
0o0IIHEe TTOHSATHS
3aKkoHo1aTenscTBa PO
B 00macTu
3KOJIOTHYECKOMN
0e30I1aCHOCTH;
OCHOBHBIE MMOHATHUS
TEOPUH TUTAHUPOBAHUS
XUMHUYECKOTO
JKCIICPUMCHTA;
METOIbI OPTraHU3aIuU
1 TIPOBEICHUS
9KCICPUMEHTAIBHBIX
HCCIIEIOBAHMIM;
OCHOBHEIE METOBI M
MIPUEMBI TIPOBEACHHUS
JKCIICPUMCHTATBHBIX
WCCIIEIOBAaHUHN B CBOCH
npoQeCCUOHATBHOM
00J1aCcTH; CTAaHIAPTHBIC




U cepTU(hUKAIUOHHBIC
WCTIBITAHUS CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHYECKUX
TIPOIIECCOB

‘YMeer ucnonb3oBaTh
COBpEMCHHBIC
TEXHOJIOTHH MTOUCKA U
nepeBoja
HH(POPMAIMOHHBIX
HMCTOYHUKOB,
ucnonszoBats UKT
JUTS pelIeHus 3a1a4
npoQheCCUOHANTBHOM
JIESITeTTLHOCTH;
TIPUMEHSTH
TIOJTyICHHBIC 3HAHUS
TIPH peIICHUHN
MPaKTUIECKUX 33129 U
MTOCTAaHOBKE
71a00paTOPHBIX
JKCIIEPUMEHTOB;
pazbuparbcs B
CYILTHOCTH
COBpPEMEHHOM
(hmuzn9IecKoit KapTHHE
MHpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUTSI TOHUMaHUSI
OKpY’KaIOIIEero MUpa U
SIBJICHUU TIPUPOJIBL;
paszbuparbcs B
CYILTHOCTH
XUMUYECKHX,
OMOXUMHYECKHX,
MHKPOOHOIIOTHIECKUAX
U IPYTHX TPOIECCOB,
MPOTEKAOIIUX IPH
XpaHCHHH U
nepepaboTKe MUIIEBBIX
CHCTEM;
KJaccu(UIPOBaTh
OTXOJIbI
MTPOMBIIIIJICHHBIX
IIpeAPUATHH;
OCYILECTBIISATh
KOPPEKTHEII BEIOOD
TUIA XUMUYECKOTO
9KCIIEPUMEHTA IIPH €T0
TUTAHUPOBAHHU;
MIPOBOJUTD
CTaHAapTHBIE U
cepTuUKaIOHHBIC
HCIIBITAHUS CHIPBS,
TFOTOBOM MIPOLYKIUU U
TEXHOJIOTHYECKUX
MIPOIIECCOB

Bnaneer onbiTom
CO3JaHHUsA
9JIEKTPOHHBIX




pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
npo¢eCCHOHATHHBIX
3a/1a9; OIBITOM
B3aNUMOJIEUCTBHUS B
cetu MHTEpHeT ¢
JPYTUMU YYIaCTHUKAMHU
00pa3zoBaTeNbHOTO
mpoliecca sl peleHus
Hay4HO-
HCCIIEA0BATEIbCKUX,
MPOCKTHBIX U
KYJIbTypHO-
MIPOCBETUTENBCKUX
3amaq
npodeccHoHaTbHOMN
TIESITeTTbHOCTH,
crocobamu
MOTIOJTHEHUS
npo¢heCCHOHATBHBIX
3HaHUM IyTeM
HCTIONB30BaHUS
BO3MOXHOCTEM
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHH;
npo¢eccCHOHaIBHO
pOopUINPOBAaHHBIMA
3HaHUSAMH U
MPaKTUIECKUMHU
HaBBIKaMU B 001acTu
€CTECTBEHHOHAYYHBIX
JIUCITUTLINH;
TEOPETUUECKOI
paboToii ¢ yueOHOH U
CIIPaBOYHOU
JIUTEPaATYpOii;
MPaKTUIeCKOi paboToit
€ XUMHYECKOH
MOCYJIOH,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHaM3e U yMEHUEM
obpamartbecs co
CJI0KHOH
AHAJIUTUYECKON
anmnaparypou;
MPUMEHSTD
MOJIyYE€HHbIE 3HAHUS
TIPY U3yYCHHUU
HOCTETYIOIUX
JICTIATUINH;
KOMIUIEKCOM 3HaHUH O
COBpPEMEHHOM
(hn3n9IecKoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELIECTBA
JUTS TOHUMAaHUS
OKpYXarouero Mupa u
SIBIICHHI TIPUPOJIEI,




KOMILICKCOM 3HAHUIA,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHB
BIIMSTHUS 3aTPS3HEHUS
aTMoc(epHOTO
BO3/yXa, BOJBI 1
TIOYBHI Ha 3I0POBHE
JIFOJIEW U COCTOSTHUE
OKpY>Karollei cpejipl;
HaBBIKAMU
MPUMEHCHHUS METOJIOB
TUTAHUPOBAHHUS
XHUMUYECKOTO
AKCIICPUMCHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMHu
TIPOBEICHUS
SKCIIEPUMEHTAIBHBIX
HCCNIEIOBAaHUHN B CBOCH
npo¢eCCUOHATBHOM
obJacru;

HaBBIKAMU
OpraHU3aIuH |
MIPOBEICHUS
CTaHIAPTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
TIPOIIECCOB;
TEOPETUIECKUMU
METOZaMH U IPUEMaMHK
MIPOBEICHUS
CTaHIApPTHBIX U
cepTU(GUKAITMOHHBIX
UCIBITAHUH CBIPbS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB B 00IaCTH
npodeccHoHaTbHOMN
JIESITETbHOCTH

Pasgen 5. buomornueckue
MIOJIUMEPBI

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

3HaeT OCHOBHBIE
MHPOPMAaIMOHHBIE
pecypcsl B obiactu
XUMUH; COBPEMEHHBIE
MIPUEMBI 1 METOJIbI
WCTIOJTb30BaHUS
MHPOPMAITMOHHBIX
TEXHOJIOTHH IS
peanuzanuu 3auad
Hay4yHO-
HCCIIeI0BATENIbCKOMH,
yIpaBJIeHYECKO,
MPOEKTHOI,
METOJUYECKOHN U
KyJbTYPHO-
MIPOCBETUTENBCKOM
JIeATETBHOCTH, COCTAB
1 OCHOBHBIE
XapaKTePUCTHKHI
COBPEMEHHOTO
MPOrpPaMMHOTO
oOecrieueHus s

YO-1-
cobecenoBaHuE;
[1P-4 — pedepar

DK3aMeH




00pabOTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEAUIMHON
HHPOPMALINY;
OCHOBHEBIC
TEOpETHICCKHE
MTOJIOKCHHUS
€CTECTBEHHOHAYYHBIX
JUCIUILINH;
TCOPETHICCKHE
aCIeKTHI Mpo0ooTOOpa
U IPOOOIIOITOTOBKH
0OBEKTOB,
Pa3IMIAONIUXCS TI0
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MIPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
METOJIOB
KaueCTBEHHOIO U
KOJMYECTBEHHOTO
XUMHYECKOT'0 aHaIn3a,
TCOPUH U
MPaKTUIECKOE
MIPUMEHEHNE OCHOBHBIX
(hU3UKO-XIMHYECKIX
METOJIOB aHAJIN3a;
COBPEMECHHYIO
(hU3MIeCKyI0 KapTHHY
MHpa,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHUE BEIeCTBa
JUTSI IOHUMAaHUS
OKPYIKaIOIIero MUpa u
SIBIICHUI TIPUPOJIEI,
0o0IIMe TTOHATHS
3aKOHOJaTeIbcTBa PO
B o0acT
9KOJIOTHYECKOI
0e30IacHOCTH;
OCHOBHBIE TTOHSTHS
TEOPHUH TUTAHUPOBAHUS
XUMHUYECKOTO
9KCIICPUMEHTA,;
METOIbI OpPTraHU3aIuU
Y TIPOBEJICHHUS
IKCIEPUMEHTAITBHBIX
HCCIIEIOBAHU;
OCHOBHBIE METOBI
MIPUEMBI TIPOBEICHHUS
IKCIEPUMEHTAITBHBIX
HCCIIEIOBAaHUMA B CBOCH
npodeccnoHamTbHOM
o0acTy; cTaHIapTHBIE
1 cepTU(HUKAITNOHHBIE
HCIIBITAHUS CBIPbS,
TOTOBOW MPOAYKIIUU U
TEXHOJOTHYECKHUX
MIPOLIECCOB

VYMeeT ucnonp30BaTh
COBpPCMCHHBIC




TEXHOJIOTMH NIOUCKA U
nepeBoza
WHPOPMAINOHHBIX
HCTOYHHKOB,
ucnons3oBath UKT
JUIS pEIICHNUS 3a1ad
npodeccHoHaTbHOMN
JIeSITEIbHOCTH;
MPUMEHSTH
MOJTyYeHHBIE 3HAHUS
NPY pEeLICHUH
MPaKTHYECKUX 33134 U
MOCTaHOBKE
nabopaTOPHBIX
9KCTIEPUMEHTOB;
pa3bupatbcs B
CYIIHOCTH
COBPEMEHHOM
(u3muecKoil KapTuHe
MUpa,
MPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUU BellecTBa
JUTS TIOHUMAaHUS
OKPYXKAIOIIEro MUpa 1
SIBJICHUH TIPUPOIBI;
pa3bupartbcs B
CYIIHOCTH
XUMHUYECKHX,
OHMOXMMHYECKHUX,
MHUKPOOHOIOTHYECKUX
U IPYTHX MPOLIECCOB,
MPOTEKAIONIUX MTPH
XpaHeHHHU U
nepepaboTKe MUIIEBBIX
cHCTeM;
Kiaccu(uImpoBaTh
OTXOJIBI
MPOMBIIIIEHHBIX
MpeANPUSITHIA;
OCYILECTBIIATh
KOPPEKTHBII BEIOOD
THUIIa XUMHYECKOTO
IKCIIEPUMEHTA [P €ro
TUIAHUPOBAHUH;
MPOBOUTD
CTaH/IapTHBIE U
cepTH(UKAIMOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIMU U
TEXHOJIOTHYECKHUX
MPOLIECCOB

Bnaneer onbiTom
CO3/IaHMs
AIIEKTPOHHBIX
pecypcos,
HarpaBJIeHHbIX Ha
pelieHue
npodeccrnoHaTbHBIX
3a/1a4; OIBITOM
B3aUMO/ICHCTBYS B
cetu MHTEpHET C




JPYTUMHU Y4aCTHUKaMHU
00pa30BaTeNLHOTO
mpouecca Ui PeeHNs
Hay4HO-
HCCIIE0BATEIbCKUX,
MPOEKTHBIX
KyJIbTypHO-
MPOCBETUTENBCKUX
3agau
npo¢eCCUOHATBHOM
JIeSITENIbHOCTH,
crocobamu
MOTIOJTHEHUS
npo¢eCcCHOHATHHBIX
3HaHUM myTemM
WCTIONIb30BaHMS
BO3MOXXHOCTEHN
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHH;
npodeccroHanbHO
PO UIUPOBAHHBIMU
3HaHUAMH U
NPaKTHYECKUMH
HaBBIKaMU B 00J1acTH
€CTECTBEHHOHAYYHBIX
JIICIIUIIINH;
TEOPETUYECKOU
pabotoii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEPATYPOI;
MpaKTH4ecKoil paboToit
€ XUMHUYECKOHI
MOCY10H,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHaIM3e U yMEHUEM
oOpamratecs co
CJIOXHOM
AHAIUTUYECKOU
anmnaparypoi;
MPUMEHSTH
MOJTy9YCHHBIE 3HAHUS
NPU U3yYSHUU
MOCTETYIONTUX
JICTITUINH;
KOMIUIEKCOM 3HAHUH O
COBpPEMEHHOM
(u3nueckoii kKapTuHe
MUpa,
IPOCTPaHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELECTBA
JUT IOHUMAaHUSA
OKPY’KaIOMIEero MUpa H
SIBJIEHU! IIPUPOJBL;
KOMIIJIEKCOM 3HAHHH,
TTO3BOJISTFOIIIM
OLICHHUTH CTETICHb
BIIMSTHUSL 3arpsI3HEHMS
aTMoc(epHOro
BO3/YyXa, BOJBI
MOYBBI Ha 3/I0pPOBbE




JIoeH U COCTOSIHME
OKpYXarollei cpenspl;
HaBBIKAMU
MIPUMEHEHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
AKCICPUMCHTA;
OCHOBHBIMH METOJAMU
U IIpHEeMaMu
MPOBEJCHUS
IKCIICPUMEHTAIBHBIX
HCCIIEJOBAaHUM B CBOEH
npo¢eCCUOHATBHOM
obnacTu;

HaBBIKAMU
OpTraHu3aINH U
TIPOBEICHUS
CTaHIAPTHHIX U
CepTUPUKAITMOHHBIX
UCIBITAaHUH CBIPbS,
TFOTOBOM MIPOLYKIUU U
TCXHOJOTHYCCKHUX
MIPOIIECCOB;
TEOPETUYECKUMU
METOAAMH U IPHEMaMH
TIPOBEICHUS
CTaHIAPTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYCCKHUX
MIPOLIECCOB B 00JIACTH
npodeccnoHanbHOM
JIeSITeIbHOCTH

TuIoBbIE KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, ONPEIEIIAIONINE
IpOLEIypbl OIEHUBAaHWA 3HAHWM, YMEHUHW W HABBIKOB M (WJM) OMbITa
NEeATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTesld, HEeoOXOIWMbIE IJii OLEHKU
3HaHWM, YyMEHUH, HABBIKOB U XapaKTepU3YIOIIME dTanbl (POPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrpPaMMBbI,

npenacrasiieHsl B [Ipunoxenun 2.




V. CIHCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

(onexmponnwvie u neuammvie uz0anus)

1. Kamunckuii, B.A. Opranudeckass XumMusi: y4eOHUK JIs aKaJeMHYECKOTO
OakanaBpuaTa MO €CTECTBEHHOHAy4YHbIM HampaBieHusM / B.A. Kamuuckwmii. —
Mockaa: KOpairr, 2017. — 287 c. — Pexum  pgocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:836819&theme=FEFU

2. Kamuuckwmii, B.A. Opranwdeckas XuUMUS: TECTOBBIC 3aJaHWsA, 3a/ayH,

BONPOCHL:  ydueOHOe mocobue I akajJeMudeckoro OakajaBpuara IO
€CTEeCTBEHHOHay4YHbIM HampasieHussM / B.A. Kamunckuid. — Mocksa: FOpaiir,
2017, — 289 C. — Pexum JIOCTyIIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:836984&theme=FEFU

3. [IlerpoB, A.A. Opranuwdeckas XuUMHUSA: YYEOHHK T XUMHKO-
TEXHOJIOTUYECKHUX BY30B U ¢akynbTeToB / A.A. Iletpos, X.B. banbsan. — Mockaa:
AnpsHC, 2017. — 624 C. — Pexxum JIOCTyTIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:845216&theme=FEFU

4. Pe3nukoB, B.A. COOpHUK 33/1a4 ¥ YIPAKHEHHUM 110 OPTaHUYECKOW XUMUH:
ydueOHO-MeToinueckoe nmocooue ais By3oB / B.A. PesnukoB. — Cankrt-IletepOypr:
Jlanp, 2014. — 295 c. —
http://lib.dvfu.ru:8080/lib/item?id=chamo:735210&theme=FEFU

5. 3ypabsH, C.O. OCHOBBI OMOOPTaHMYECKON XUMUU: YUCOHUK JJIs1 BY30B /
C.D. 3ypabsn. — Mocka: [ID0OTAP-Meamna, 2015. — 184 c¢. —
http://lib.dvfu.ru:8080/lib/item?id=chamo:802152&theme=FEFU

6. Kypc nexuwmii mo opraHndeckor XUMHH [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A.-H. llunynsa [u ap.]. — Dnexrpon. nan. — CraBponodns : CT[AY,
2014. — 116 c. https://e.lanbook.com/book/61142

7. BacwmbnoBa, W.B. Opranmueckas wu  (QU3KOUIOWIHAS  XUMHS

[DnexTpoHHBIHN pecypce] : yueoHoe ocodue / .B. Bacunbuosa, T.W. bokosa, I'.I1.


http://lib.dvfu.ru:8080/lib/item?id=chamo:836819&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:836984&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:845216&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:735210&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:802152&theme=FEFU
https://e.lanbook.com/book/61142

FOcynoBa. — Dnektpon. gan. — Hoocubupck : HI'AY, 2013. — 155 c.
https://e.lanbook.com/book/44513

8. Kypc nexuuii mo opranuyeckod XUMHUH [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A.H. llunyns [u ap.]. — DOnexrpon. man. — CraBponods : CT[AY,
2014. — 116 c. https://e.lanbook.com/book/105887

JlonosiHUTE IbHAS JIUTEpaTypa
(neuammnvie u snexmporHbie u30aHUs)

1. Opranunveckas xumus: Yueonuk / A.Il. Jlyzun, C.D. 3ypabsu, H.A.
TrokaBkuHa u ap. / [lox pen. H.A. TrokaBkuHOW. — 2-€ U31., Iepepaa u A01. — M.:
MenuiuHa, 2002. — 512 C. — Pexum JOCTYyTIA:
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%S5D_Organ(BookFi.
org).pdf. — 3ari. ¢ akpaHa.

2. Mosuan, H.1. OCHOBBI aHAJIUTHUYECKON XHUMHU. XUMHYECKHE METOIbI

aHanu3a: ydeOHoe mnocoOue [DnexkrtponHsld pecypc] / H.M. Mosuan, P.I.
PomanoBa, T.C. T'opbynoBa, .. EBprenneBa; M-Bo oOpa3. u Hayku Poccun,
Kazan. mam. uccien. trexnoina. YH-T. — Kazans: KHUTY, 2012. — 195 ¢. — Pexum

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

himi.pdf. — 3aru. ¢ skpana.
3. Aptemenko, A. M. Opranuyeckas XuMusi: y4eOHHUK ISl HEXMMHUYECKHUX
cneruanbHocTel By30B / A. . Aptemenko. - MockBa: Breicmas mkomna, 2003. —

605 C. — Pexum JOCTyIa:
http://lib.dvfu.ru:8080/lib/item?id=chamo0:299061&theme=FEFU. — 3arn. ¢

JKpaHa.


https://e.lanbook.com/book/44513
https://e.lanbook.com/book/105887
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

4. WBanos, B. I'. Oprannueckas xumusi: yaueOHoe nocodue st By3os / B. T
NBanos, B. A. I'opaenko, O. H. I'eBa. — MockBa: MacrtepctBo , 2003. — 621 c. —
Pexxum noctyma: http://lib.dvfu.ru:8080/lib/item?id=chamo:4784&theme=FEFU. —

3ari. ¢ sKpaHa.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTepHET»
1. DOmnekrponnas 6ubmuorexka CI'AY - http://library.sgau.ru
2. HDB - http://elibrary.ru
3. http://ru.wikipedia.org/wiki/
4

http://www.twirpx.com/

5. I/IBI[EITGJII)CTBO «JIaHby. 9JI€KTp0HHO-6H6JIHOT€‘lHaH CHUCTCMA —

http://e.lanbook.com —

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

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

8.  «OcHOBBI XUMHWY» - UHTEPHET yueOHHUK. CI0Baph XUMHUYECKUX

TepMuHOB — http://hemi.wallst.ru

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
Hcnonp3oBanue nporpammuoro odecreueHuss MS Office Power Point, Excel

Hcnonb3oBanue BuacoMaTepuaiioB caira http://www.youtube.com

VI. METOANYECKHUE YKA3AHUSA
1O OCBOEHUMIO INCHUITJIMHBI

Teopetndeckass 4YacTh  AUCHUILIMHBI  «Opranudeckass XuUMHS U
OmoopraHuyeckas XUMHUS» PacKpbIBacTCS Ha JICKIMOHHBIX 3aHATHSAX, TaK Kak
JIEKIUSl SIBJIIETCSI OCHOBHOW (hopMO#l OOyueHwHs, rie MpernojaBaTeieM JarTcCs

OCHOBHBIC ITOHATHUA JUCHUIIINHBI.


http://lib.dvfu.ru:8080/lib/item?id=chamo:4784&theme=FEFU
http://library.sgau.ru/
http://elibrary.ru/
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/

[TocnenoBaTenpHOCTh M3JIOKEHUS MaTepHalia Ha JIEKIMOHHBIX 3aHSATHUSX,
HampaBiieHa Ha (OPMUPOBAHHE y CTYACHTOB OPHUEHTHUPOBOYHON OCHOBBI JIJIst
HOCJIEAYIOLIETO YCBOEHUS MaTepuaa Ipu caMOCTOATEIbHON padoTe.

[IpakTHyeckue 3aHATHS Kypca MPOBOJATCS IO BCEM pasjeiaM ydeOHOU
nporpaMMel. [IpakTrueckue paboTbl HallpaBiIeHbl HA POPMUPOBAHUE Y CTYIECHTOB
HABBIKOB JUI pELICHUs MPAKTHUYECKUX 3a1ad. B Xone NpakTHYeCKuX 3aHATUN
OakanaBp BBITOJHIET KOMIUIEKC 3aJaHHM, MO3BOJISIOMINN 3aKPENUTh JIEKIUOHHBIN
MaTepHal 110 U3y4aeMOou TeMe.

JlabopaTopHble pabOTHl HampaBlieHbl Ha (OPMHUPOBAHHE Yy CTYACHTA
MPaKTUYECKUX HABBIKOB Ji1 paOOThl B J1a0OpaTOpUU, OCYIIECTBICHUS HAy4YHO-
UCCIIEIOBATENIbCKOM  JESTENIbHOCTH,  CIIOCOOHOCTH K  ONHCAaHUI0  XO0Ja
AKCIIEPUMEHTA, OPOPMIIEHUS OTUETA O MPOJICTAHHOM padoTe.

AKTUBHOMY  3aKpeIUICHHUIO  TEOPETHMUYECKUX  3HAHUM  CIIOCOOCTBYET
oOcy>keHue MpoOJEeMHBIX acleKTOB JUCIUILUIMHBI B (popMe CEMUHApa U 3aHATUH C
MPUMEHEHUEM METOJOB AKTUBHOIO 00yueHus. [Ipu 3TOM MpOMCXOOUT pa3BUTHE
HABBIKOB CAMOCTOSITENIBHOW MCCIIEOBATENIbCKON AESATENIBHOCTH B  MPOLECCE
paboThl C HAYYHOW JUTEPATYpOMd, MEPUOJNYECKUMH HU3AaHUSAMHU, (OPMHPOBAHUE
YMEHUSI apryMEHTHUPOBAHHO OTCTAaMBaTh CBOK TOYKY 3pPEHHUs, CIyIIATh APYIHX,
OTBEYATH HA BOIIPOCHI, BECTU AUCKYCCHIO.

JInst mpoBeAeHUsI TPOMEKYTOUHOM aTTECTAMKU MTPOBOJAUTCS YCTHBIM OMpOC,

UTOTOBBII KOHTPOJIb MPOBOAUTCS B (hOpME dK3aMEHa.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHHWE
T CTUTIIAHBI

MartepuanabHO-TEXHUYECKOE  OOecreueHue  peaau3alud  JUCLUILTUHBI
BKJIOYAET B ce0s ayAUTOPUU JUIS NPOBENEHUS JEKIUI, MPAKTUUECKUX 3aHATHI U
7a00paTOpHBIX paboT, obecreyeHHble MYJIbTUMEIUNUHBIM O0O0pYJOBaHUEM U

COOTBCTCTBYIOHNIMEC CAHUTAPHBIM H IIPOTHUBOIIOJIOKHBIM IIpaBUJIaM 1 HOPpMAM.



JlekimoHHAss ayaUTOpUST M AyJUTOpUS HJs TPOBEACHUS MPAKTHUYECKUX
3aJaHuil: MyJIbTUMEIUNHBI TpoekTop Mitsubishi — 1 mT; ayamo ycumutenb
Sennhiser — 1 mr; koaouku — 4 1mt; MUBIT — 1 1mIT; HaCTEHHBIH YKpaH.

Jlnst  mpoBenmeHuss jgabopaTopHbIX paboT HeoOxomuma  J1aboparopws,
OCHAILIEHHAs COOTBETCTBYIOIIMM JIaDOpaTOPHBIM 000pYyJI0BaHWEM (CIUPTOBKH,
BBITSDKHOM 1iKad, pedpakroMerp, TEPMOMETpP CIUPTOBOM, BoOJAsHAs OaHsl,
CEeKyHIOMEp, CYIMWIbHBIA mmIkad, Bechl JabopaTopHbie (4 KJI. TOYHOCTH),
¢wIbTpoBaNbHAS Oymara, WHIWKAaTOpHas Oymara, JaKMyC, CIIMYKH), TOCYJIO0U
(mpoOupKH, MPOOKH C Ta300TBOJHOW TPYOKOH, YacoBOE CTEKJIO, IMIIMHIPHI
MEpHBIE, BOPOHKH, KOJObI KOHHYECKHE IUIOCKOZOHHBIE Ha 250 cM® co mumdowm,
KOJIOBI KOHHYECKHE IIOCKOTOHHAs Ha 500 cM® co muudom, MpoOKH MpHTEpTHIe
(29/32), xpucTammm3aTopsl, IKCUKATOPbI, IITATUBBI 111 IPOOUPOK, MUTMETKU Ha 1,
2,3, 5 cM°, CTeKIISIHHbBIC TIAI0YKH, GIOPETKH IPajyHpOBAHHbBIC HA 25 CM°, CTAKAHBI
mepubie Ha 100, 250, 500 oM, dapdopoBas mnocyaa (CTYNmKH, HECTHKH,
IUTACTUHKH), MEH3YPKH, €pIIMKH JiabopaTopHble, dyamku [letpu, pe3nHOBBIC
IpyILIU, TUrelb, CTEKJISHHbIE HAKOHEUYHUKH JUIsl TPYOKH, QJOHXK, MPOBOJIOYKHU
MEJIHbIC) U peakTuBamMH (TeKcaH, OpoMHas Boja, nepmanraHat kamuss KMnO,
(mopomiok, 2 H pactBop), pactBop NaHCO; (1 %, 5 %, 10 %), >TuaoBbIi
cuptC,oHsOH (95 %), necok, cepuas kuciora H,SO, (konuentpupoBannas, 10
%), wapoun xkameius CaC,, Tomyois, OyTHJIOBBIH CIHPT, aMHJIOBBIA CIHPT,
NPONWIOBBIN criupT, mmiepuH, cyiabdar memu (1) CuSO, (mopomok, 1 %
pactBop), ruapokcu Hatpuss NaOH (moporrok, 10, 30 % pacTBopbl), Ouxpomat
kamust K,Cr,O; (mopomok), peaktuB TosuieHca (aMMHA4YHBI PacTBOp OKCHA
cepeodpa) [Ag(NHz ), JOH (10 %), ykcycHas kucnota (10 %), miaBeneBast KucioTa
(10 %), dymaposas kucimora (10 %), mypaBbuHas kuciota (10 %), BuHHAs
kucinota (10 %), amerar Harpus (MOPOIIOK), CYKIMHAT HATpHs (TIOPOIIOK),
OeH3oiftHas kuciIoTa (MOPOIIOK), MeTuieHoBbIM opamwkesbid (0,1 H pactop),
comstnass kuciora HCl (10 %), rmummu (0,2, 1 % pactBop), deHondranen,
METHJICHOBBI KpacHbI, (opmanbaerun, xmopuna xenesa (I11) FeCl; (10 %

pacTBOp), aleTaT CBUHIA, BOJHBIA pacTBOp simuHOTO Oenka (2 %), xJopua HaTpHs



NaCl (mopormiok, HachIIIEHHBIM BOJHBIA pacTBOp), a3oTHas kuciaora HNO3
(KOHIIEHTPUPOBaHHEIM pacTBop), cynbdar ammonus (NH4),SO, (mopomok),
pacTuTenbHOE Maciio (TIOJICOTHEUHOE, PariCOBOE, JIBHSHOE, JIP.), PACTBOP Caxapo3bl
(1 %), pactBop ¢pykto3sl (1 %), pactBop rroko3sl (1 %), pacTBOp pe3opiivHa,
pactBop ManbTo3bl (1 %), pactBop nakto3bl (1 %), pactBop kpaxmana (1 %),
CIIUPTOBOM pacTBOp Homa, 3(Up OTUIOBBIM OYMIICHHBIN, (eHondTaneHH,
ruapokcun kammst KOH (0,1 Momnw/m), Boma MUCTHIUIMPOBAHHAS, THUOCYJb(dat
natpus Na,S,0; (0,05 moiw/n)).

Pacnonoxenune: 690001, Ilpumopckuii kpai, r. BrnaguBoctok, o. Pycckui,

kammyc JIBOY, xopoyc M, aya. 312, 315.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
BbITIOJIHEHH S CaMOCTOSITEJILHOM HOPMBI
n/n padoTbI BpEeMeHH Ha
BbITIOJIHEHH €
IToaroroBka
1 __._.2018 4 3auer
Mpe3eHTalUN
IToaroroBka
2 __._.2018 4 3auer
MIPE3EeHTaLUN
3 . .2019 [Toaroroska pedepara 10 3auer

CamocTosTenpHass paboTa CTYyIEHTOB COCTOMT W3 TOATOTOBKH K
MPAKTUYECKUM  3aHITHSM, pabOThl HaJ PEKOMEHJOBAHHOW JIMTEpATypOH,
HANMCAHMS TOKJIAI0B 0 TEME CEMUHAPCKOTO 3aHATHS, IOATOTOBKH MPE3CHTAIHH.

[IpenonaBateny mnpeaaraer KaxaoOMy CTYACHTY WHIUBHUAyalIbHbIE W
muddepennpoBantbie 3amanus. HekoTopple M3 HUX MOTYT OCYIIECTBISTHCS B
rpynne (HampuMep, MOATOTOBKA JOKIAJa M MPE3EHTAIMH MO0 OJHON TeMe MOTYT
JieNiaTh HECKOJBKO CTYAEHTOB C pa3/elieHUEM CBOMX OOs3aHHOCTEH — OIMH
TOTOBHUT HAy4YHO-TEOPETUIECKYIO YACTh, @ BTOPOH MPOBOJIUT aHAIU3 MTPAKTHKH).

PexomeHaalMu 10 CAaMOCTOATEILHOM padoTe CTYACHTOB

PedepupoBanune yueOHOW W HAYYHOM JUTEpaTyphl MpeArojaraert
yIIyOJIeHHOE W3YYEeHHE OTACNBHBIX HAyYHBIX TPYIOB, YTO JODKHO 00ECHeYHThH
BBIPAOOTKY HEOOXOJMMBIX HABBIKOB paboThl Haa KHuroi. Bc€ 310 Oymer
CIOCOOCTBOBAaTh  PACIIMPEHUIO  HAYYHOTO  KPYro3opa, TMOBBIIICHHIO  UX
TEOPETUIECKON MOITOTOBKU, (POPMUPOBAHUIO HAYIHON KOMIIETEHTHOCTH.

Jist  pedepupoBaHus TpenararoTcss y4eOHbIE IMOCOOWs, OTIETbHBIC
MOHOTpadUYecKue WCCIEAOBaHUS W CTaThU IO BOMPOCAM, MPEIyCMOTPEHHBIM
nmporpaMmon yuyeOHou nuctuiuivHbl. [Ipu mombope muTepatrypsl M0 BHIOPAHHOMY
BOIIPOCY HEOOXOIMMO OXBATUTh BaKHEWIITHUE HAIMPABICHUS Pa3BUTHUS JIAHHOUN
HayKH Ha cOBpeMeHHOM HTame. Ocoboe BHUMaHUE YICNSITh TEM JHUTEpPaTypPHBIM
WCTOYHHUKAM, KOTOphle (NMPSMO WJIM KOCBEHHO) MOTYT OKa3aTh TOMOIIh

crienquajlinucTty B €TI0 Hp&KTPI‘ICCKOfI JACATCIBHOCTH. O,IIHaKO B I[aHHIaII\/i pasaci




BKJIFOUEHBI TaK)Ke paObOThI M OTJENIbHbBIE UCCIEIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a TpeAeNibl  HM3ydyaeMOM JHCUMIUIMHBIL. OTy JIMUTEpaTypy pPEeKOMEHIYeTCs
UCIIOJIb30BaTh MPHU KEJIAHUM PACIIUPUTH CBOM 3HAHHMS B KaKOM-TMOO OTpaciu
HAYKH.

Hapsiny ¢ nurteparypoit mo oOmuM Bompocam s OakajgaBpoB
npeanosjaraercs Jureparypa ¢ yd€rom npoduis uX HpodecCHOHATbHON
JeSITENIbHOCTH, NO0ObITas camoctosiTenbHO. He Bes mpeanmaraemast nureparypa
pPaBHO3HAYHA MO COJIEPKAHUIO U 00BEMY, MIOATOMY BO3MOXKEH PA3IMYHBIA TOIX0]T
K €€ m3yueHuro. B ogHOM ciywae 3TO MokeT ObITh oOuiee pedeprupoBaHue
HECKOJIbKMX JIMTEPaTYPHBIX HMCTOYHHUKOB PA3IUYHBIX aBTOPOB, TMOCBSIIIEHHBIX
PacCMOTPEHHMIO OJHOIO M TOTO K€ BOMNpOCca, B JAPYroM ciydyae — JETabHOE
u3ydeHne u pedepupoBaHUE OJIHOM M3 PEKOMEHIOBAHHBIX pPabOT WM Jaxe
OTIENBbHBIX €€ pa3fesioB B 3aBUCUMOCTH OT CTEHEHHM CIIOXXHOCTH BOIpOca
(mpoGnemaTuku). Jljis TOro 4To0bI PEUINTh, KAK HOCTYIHUTh B KAXK/10M KOHKPETHOM
cllydae, ClieZlyeT IPOKOHCYIbTUPOBATHCS C MPENOoIaBaTeIeM.

Bribopy  koHKpeTHOM ~ paboThl s peepupoBaHUS  JOJIKHO
IpEIIIecTBOBAaTh JETaTbHOEC O3HAKOMIJICHWE C TEepPEYHEeM BCEH JHTepaTyphl,
NpUBEJACHHOW B Yy4yeOHOU mporpamme auciuiuinHbl. C BBIOpaHHOW paboTOM
PEKOMEHJIyeTCsl BHayaje O3HAKOMUTBHCS IMYTEM MPOCMOTpa IOA3aroJ0BKOB,
BBIJICJICHHBIX TEKCTOB, CXEM, TaOJuI], OOIIMX BBIBOJAOB. 3aTeM e& HE0OXOIMMO
BHUMATEJIbHO W BAYMYHUBO (BHUKAs B MJIEW U METOJIbI aBTOpA) MPOYUTATH, Jejast
MOMMyTHO 3aMETKH Ha OTAEIBbHOM JUCTe OymMarun 00 OCHOBHBIX IOJIOKEHUSX,
y3710BBIX Bompocax. [locie mpouTeHHs cieayeT mpoayMmMaTh COJAEp)KaHUE CTaThU
WM OTHENBHOM TMaBwl, maparpada (eciau pedb UAET 0 MOHorpaduu) U KpaTKo
3amucath. JIOCIOBHO cleqyeT BBIMHMCHIBATH JIMIIh CTPOTHE OMpEICIICHUs,
(bopMyIMpOBKH 3aKOHOB. VIHOT1a M0JIE3HO BKIIIOYUTH B 3alMCh OJMH-/Ba IpUMepa
Ul WUTIOCTpauuu. B ToM cioywyae, eciu BCTPETATCS HEMOHSTHBIE MECTa,
PEKOMEHAYETCSl TPOYUTATh TMOCIEAYIOIIee H3JI0KEHHE, TaK KaK OHO MOMXKET
NOMOYb TMOHSATh MPEAbLAYIIMA MaTepuaj, W 3aTEeM BEpPHYTbCI BHOBb K

OCMBICJICHUIO MMPCABIAYIICTO U3JI0OKCHUS.



PesynbraTomM paboThl Ham JHUTEPATypPHBIMH HCTOYHUKAMH  SIBIISICTCS
pedepar.

[Ipu moaroroBke pedepara HEOOXOAMMO BBIACIUTH Hamboyiee BaXKHBIC
TEOPETUUYECKHUE TIOJIOKEHUSI ¥ OOOCHOBAaTh MX CaMOCTOSITENIEHO, OOpamas
BHUMaHHUE HE TOJBKO Pe3ybTaT, HO M Ha METOAMUKY, TPUMCHIEMYIO ITPH N3YUCHHUH
npo6sieMbl. UTeHne HAydYHOW JUTEpATyphl TOJDKHO OBITh KpUTHYECKUM. [loaToMy
HAJI0 CTPEMUTHCS HE TOJBKO YCBOUTH OCHOBHOE COJIEp)KaHHE, HO U CIIOCOO
JI0Ka3aTeNbCTBA, PACKPHITh OCOOCHHOCTH Pa3IMYHBIX TOYEK 3PCHHS 10 OJHOMY U
TOMY K€ BOIIPOCY, OIICHUTh TIPAKTHYCCKOE U TEOPETUYECKOE 3HAYCHUE
pe3yapTaTtoB pedepupyeMoi paboThl. BecbMa jxenaTenbHbIM 2JIEeMEHTOM pedepara
SBJISIETCS] BRIPAYKEHUE CIIyIaTesaeM COOCTBEHHOTO OTHOIICHUS K UJIESIM U BBIBOJIaM
aBTOpa, MOJKPEIUICHHOTO OMPEICICHHBIMA apTyMEHTaMH (JTUYHBIM OTIBITOM,
BBICKA3bIBAaHUSIMU JPYTHUX UCCIEA0BATENCH U TIP. ).

Pedepater  MoHorpaduii, SKypHAJIbHBIX CTaTe€ll HCCIEAOBATEIHCKOTO
XapakTepa HEMPEMEHHO JOJDKHBI COJAEpXkaTh, KaK YK€ YKa3bIBajJOCh BBIIIE,
orpejiesieHre mpo0IeMbl 1 KOHKPETHBIX 3aj1a4 UCCIIEIOBAHUS, ONMCAHUE METOIOB,
MPUMEHEHHBIX aBTOPOM, a TaK)KE T€ BBIBOJIBI, K KOTOPBIM OH MPHIIENT B pe3yJIbTaTe
uccienoBanus. [lpennaraemasi nurepatypa s pedepupoBaHUsS TOCTOSHHO
OOHOBIISIETCH.

[enu u 3agaum pedepara

Pedepar (ot mar. refero — moxmanpiBaro, cooOIa0) MpeacTaBiIseT cOOOiM
KpPaTKOE M3JI0KEHHUE TTPOOJIEMBI TTPAKTUYECKOTO HJIM TEOPETHUECKOTO XapaKkTepa ¢
(bOpMYITUPOBKOW ONPEICIICHHBIX BBEIBOIOB 1O paccMaTpuBaeMoii Teme. M30panHas
CTYJIEHTOM TIpo0jieMa H3ydaeTcs W aHAIM3UPYETCS Ha OCHOBE OJHOTO WIH
HECKOJbKMX HCTOYHHKOB. B OTiIMYme OT KypcoBO#l paOOTHI, MpeACTaBISIOMICH
co0Oll KOMIUIEKCHOE HWCCJIEIOBAHME MPOOIeMbl, pedepar HampaBieH Ha aHAIN3
OJTHOM WJIM HECKOJIbKMX Hay4YHBIX padoT.

Lensmu Hanmcanus pedepaTa SABISIOTCS:

. pa3BUTHE Y CTYICHTOB HABBIKOB IIOMCKA aKTyaJbHBIX MpoOIeM

COBPEMCHHOI'O 3aKOHOAATCJIIbCTBA,



. pa3BUTHE HABBIKOB KPATKOTO W3JIOKEHUS MaTepHalia C BbIACICHUEM
JUIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIMMBIX MdJIi PAaCKPBITUS CYTH
poOJIeMBI;

. pa3BUTHE  HABBIKOB  aHaJIM3a  M3YYEHHOro  MaTepuaiga U
dbopMyaupoBaHHs COOCTBEHHBIX BBIBOJOB IO BBIOPAHHOMY BOMPOCY B
NUCbMEHHON (hopMe, HAYUHBIM, TPAMOTHBIM SI3BIKOM.

3amauaMu HamMcaHus pedepara SBISIOTCS:

- HAy4YUTh CTYJCHTa MaKCHUMAaJIbHO BEPHO IMepeaTh MHEHHUS aBTOPOB,
Ha OCHOBE pabOT KOTOPBIX CTYACHT MUIIET CBOM pedepar;

- HAyYUTh CTyJE€HTAa TPaMOTHO U3JIaraTb CBOIO TMO3MUIMIO  IIO
aHaJM3upyeMon B peepate npooOieme;

- MOJTOTOBUTh CTY/ACHTa K MJallbHEHIIEMy YYacTUI0 B HAay4YHO —
MPAKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaxX U KOHKypcax;

- OMOYb CTYJIEHTY ONPENCIUTbCA C HHTEPECYIOLEH €ro TeMoil,
JaNbHEUIIIee PACKPBITUE KOTOPOH BO3MOXHO OCYIIECTBUTH TIPpU HAMHCAHUU
KypCOBOM pabOThI HJIA JUTIIIOMA;

- VSICHUTh ISl ce0sS M W3JIOKHUTh TPUYMUHBI CBOETO  COIJIACHs
(Hecornacusi) ¢ MHEHHEM TOT'O WJIM MHOTO aBTOPA IO JJaHHOU Mpoobieme.

OcHoBHBIE TpeOOBaHUS K COAepKaHUIO pedepaTa

CTyneHT JOKEH MCIIOJIb30BaTh TOJNBKO T€ MaTepualibl (HAydyHBIE CTaThH,
MOHOTpaduu, MOcoOus), KOTOPhIE UMEIOT IMPSAMOE OTHOIICHHE K HM30paHHOW MM
Teme. He pgomyckaioTcs OTCTpaHEHHBIE pACCYXACHHS, HE CBSI3aHHBIE C
aHanusupyemoi npobdiemoit. Conepxanue pedepara JOJKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JOJHKHA TOJIBKO OJHA MpobiieMa (JIOMyCKaeTCsi HECKOJIbKO, TOJIBKO
€CIMi OHM B3auMOCBsA3aHbl). CTyIE€HTYy HEOOXOJUMO CTPOro MNPUIAEPKUBATHCS
JIOTUKHW HW3JIOKEHUS (HadaTh C OMNPECNICHWs U aHaiu3a TOHITHH, MEepPerTH K
MOCTAaHOBKE TPOOJIEMBI, TMPOAHATM3UPOBATh IMYTH €€ peUIeHUus U ClelaTh
COOTBETCTBYIOIIME BHIBONBI). PedepaT momkeH 3akaHUYMBATHCS BBIBEICHUEM
BBIBOJIOB 10 TEME.

I[To cBoeil cTpykType pedepaT COCTOUT U3:



1. TutynbHOrO NMUCTA;

2.BBenenus, rae cTyAeHT GOpMyIHpyeT TpooIeMy, TOMICKAIIYI0 aHATU3Y
U UCCJIeIOBAHUIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM TOCJIE€IOBATEIbBHO PACKpPbIBACTCS
u3OpanHas Tema. B oTimume ot KypcoBod pabOThl, OCHOBHOM TEKCT pedepara
npeanosjaraer pasneneHue Ha 2-3 maparpada Oe3 BbiaeneHuss TiaB. llpu
HEOOXOMMMOCTH TEKCT pedepara MOXKET ONMOJHATHCS  HIUTFOCTPAIUSIMH,
TabauaMu, rpaduKkaMu, HO UMH HE CIIeIyeT "TieperpykaTh'’ TeKCT;

4.3axr0ueHusl, T1ie CTYACHT (OPMYIUPYET BBIBOJBI, CJCIaHHBIC HA OCHOBE
OCHOBHOTO TEKCTa.

5.Criucka MCMONb30BaHHOM JIUTEpaTyphl. B TaHHOM CHUCKE Ha3bIBAKOTCS
KaK T€ MCTOYHUKH, Ha KOTOPBIE CChUIAETCS CTYAEHT MPU MOATOTOBKE pedepara,
TaK 1 UHbIE, KOTOPBIE ObLIN N3YYEHBI UM MPHU TIOJITOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHuI] MAITMHOIIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mpeBblmath 15 crpanun. MuatepBan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHee — 1,5¢M.
CtpaHuIilbl JOJDKHBI OBITH TPOHYMEPOBaHBI. AO3aIlHBIN OTCTYIl OT Hayajga CTPOKH
paBeH 1,25 cwm.

[Topsimok cnaum pedepara u ero oreHka

Pedepatsl numytcss cTyneHTaMH B TEYEHUE CEMeCTpa B  CPOKH,
YCTaHaBJIMBAE€MbI€ MIPENOIABATEIEM O KOHKPETHOW JUCHUIUIUHE, JOKIaAbIBACTCS
CTYICHTOM U BBIHOCUTCS Ha oOcCyxaeHue. IleyaTHwlii BapuaHT caaeTcs
npenoaaBaTesto, BEAyIEeMY JUCIUILINHY.

[To pe3ynbTaTaM MPOBEPKH CTYIAEHTY BBICTABIAECTCS ONPEIEICHHOE
KOJIMYECTBO OaJljIoB, KOTOPOE BXOJIUT B 0OIlEe KOJIMYECTBO OAJIOB CTYIEHTA,
HaOpaHHBIX WM B TeueHue cemectpa. [Ipu ormeHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEPKaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYPHI padOTHI,
yMeHue paboTaThb C HAyYHOH JUTEpaTypo, yMEHHE CTaBUTh MpoOJeMy U
aHAM3UPOBATh €€, YMEHUE JIOTUYECKU MBICIUTh, BIaJeHUE TPOo(ecCHOHATBEHOMN

TEPMUHOJIOTHEN, FPAMOTHOCTH O(POPMIICHUSI.



3a1aHus IS CAMOCTOSTEIIFHOTO BEITIOJTHECHUS

1. Ilo 3aganHO# TeMe UMHUTAITMOHHOMN UTPhI AOJAKEH ObITh MPOBEACH aHAIIU3
JauTepaTypbl MO wu3ydaeMol aucuuiuinHe. [lo mpopaboTaHHOMY MaTepuaty
JIOJKHA OBITh TMOJTOTOBJICHA W MPENCTaBieHA HAa OOCYXKIECHHE WMUTAIIMOHHAS
urpa.

2. Hammcanue pedepara mo Teme, NMPEUIOKEHHOM MpernojiaBaTeyieM WIH
CaMOCTOSITETIbHO BEIOPAHHOM CTYJIEHTOM U COTJIACOBAHHOM C MPENoAaBaTeIeM.

3. ITloarotoBka TIpE3€HTAMA C MCIOJIB30BAHUEM MYJIBTUMEAUNHOTO
o0opy10BaHUsI.

Tembl pedepaToB
1. Kpatkue cBeneHMsT MO MCTOPUM BO3HMKHOBECHHMSI U Pa3BUTHUSA

OPraHUYECKON XUMUH.

2. Kuznsb u nearensHocth A.M. ByTtieposa.
3. Butanusm u ero kpax.
4, Ponp 0Te4eCTBEHHBIX YUYEHBIX B CTAHOBJCHUU U PA3BUTHU MUPOBOI

OPTaHUYECKON XMMUHU.

S. CoBpeMeHHBIE IPEACTABIEHNS O TEOPUU XUMUYECKOTO CTPOCHHS.
6. DKOJIOTHYECKHE ACTIEKThI HCIIOIb30BAHUS YTIIEBOJOPOJHOTO CBHIPBSI.
7. OKOHOMHYECKHE AaCHEKThl MEXAYHApOJHOIO COTPYJHUYECTBA IIO

MCIIOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbS.

8. Ucropust  OTKpBITHST ¥ pa3pabOTKM Ta3oBBIX U HEDTIHBIX
MecTopoxaeHur B Poccuiickon denepanun.

Q. XUMHSl YTJIEBOJIOPOJHOTO ChIPhS

10.  YrieBoaopoaHOE TOIUIMBO, €T0 BUABI U Ha3HAYEHUE.

11. CunTeTHYecKue KaydyKu: UCTOpPHS, MHOTOOOpa3ue U MepCreKTHUBHI.

12. Pe3anHOTEXHUYECKOE TMPOM3BOJACTBO W €ro poJib B  HAy4dHO-
TEXHUYECKOM Iporpecce.

13. ApomaTuyeckue yrieBOAOpOAbl Kak CbIpb€ [JIs MPOU3BOACTBA
NECTULUIOB.

14.  VYrueBojbl U UX POJb B )KUBOM MPUPOJIE.



15. CrpoeHue TIIFOKO3bI: HCTOpHUSl  pPa3BUTUSA  MPEICTAaBICHUH U
COBPEMEHHBIE BO33PEHMUS.

16. Pa3BuTuHe caxapHO# IMPOMBINLICHHOCTU B Poccun.

17. Meranon: xemodunus u xemopoous.

18. MmuoroaroMHbie CIIUPTHI. X, XUMHYECKHUE U (PU3NUECKHE CBOMCTRA.

19. ®opmanbaerua Kak OCHOBA MOJYYEHHUS BEIIECTB U MATEPUAJIOB

20. MypaBbpuHas KUCIOTa B MPUPOJIE, HAYKE U IPOU3BOICTBE.

21. Hcropus ykcyca.

22.  Cnoxubie 3¢upsl U UX 3HAYCHHUE B MIPUPOJIEC, OBITY U IPOU3BOJCTBE.

23. JKupbl Kak MPOAYKT MATAHUS U XUMHUIECKOE CHIPBE.

24. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChHIPHEM.

25. HexBarka mpoJ0OBOJILCTBUA Kak Tio0aibHas mpoOjemMa 4eloBeYecTBa
U IYTH €€ pEelICHHUS.

26. Mpura: nponuioe, HacTosIee, Oyayiiee.

27. CpenctBa TMUTHEHBI HA OCHOBE KHCIOPOJACOACPIKAIINX OPTaHUYECKUX
COCIMHEHUM.

28. .Cunretmueckue wmorome cpeacrBa (CMC): nmocTomHCTBA U
HEJOCTaTKHU.

29. AMMHaK ¥ aMUHBI — OECKUCIOPOIHBIE OCHOBAHUSI.

30. AHWIMHOBBIE KPACUTENH: UCTOPHS, IPONU3BOJCTBO, IEPCIIEKTHBA.

31. AMUHOKHUCIOTHI — aM(OTEpPHBIE OPTAHUUECKHUE COCTUHEHUS.

32. AMHUHOKHUCIIOTHI — KaK CTPYKTYpHasi €JMHUIA OCIKOBBIX MOJIEKYJI.

33. CuHTeTMyecKkre BOJOKHA HA aMUHOKHCIOTHON OCHOBE.

34.  CTpyKTyphl O€JKa U ero JeCTPYKTYpPUpPOBaHHUE.

35. buonorudeckue pyHKINHU OCITKOB.

36. benkoBas 0CHOBa MMMYHHUTETA.

37. Jledumut O6enka B MUIIEBHIX MPOIYKTAX M €ro MPEOJI0JICHUE B paMKaxX
rJ100aJIbHOM TTPOJIOBOJILCTBEHHOM MPOTrPaMMBI.

38. Xwumus u OMOJIOTHS HYKIEHMHOBBIX KUCIIOT.
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MMacnopt ®OC
no guctuminHe «Opranuyeckas XMMHsL 1 OMOOpraHuYeCcKast XUMUS»

Koa n
(¢popmyupoBka
KOMIIeTeHIIUH

Jtanbl (POPMUPOBAHNS KOMIIETEHIIHUT

OK-5 cnocobHOCTh
UCIIOJIb30BaTh
COBPEMEHHbIE
METO/IbI 1
TEXHOJIOTUU (B TOM
quCIe
uH(GOPMAIIMOHHbBIE) B
npodeccruoHaIbHON
NeSITeTbHOCTU

3Haer

OCHOBHBIE HMH(OPMAITMOHHBIE PECypCchl B
00JIaCTM XUMHHU; COBPEMEHHBIC IPUEMBI U
METOJbl HCIOJB30BaHUS HWH(POPMAITMOHHBIX
TEXHOJIOTUH JIUIA peaji3aiiyl 3a1ad HayIHO-
HCCJIEJOBATEIILCKOM, YIPaBJICHYECKOM,
MPOEKTHOW, METOJIMYECKOW W KYJIbTYpPHO-
MIPOCBETUTEIIBCKON NIEATeTLHOCTH; COCTaB U
OCHOBHBIE XapaKTEPUCTHUKH COBPEMEHHOIO
IpOrpaMMHOTr0 obecredeHus i1 00padoTKU
MYJIbTUMETUMHOU

TEKCTOBOM, TaOJIMYHOM,

uH(popmanuu

VYmMmeer

HCIIOJIB30BaTh
IIOUCKa H

COBPEMEHHBIE  TE€XHOJOTUHU
UH()OPMAITMOHHBIX

UKT s
npodhecCUOHAIBHOM

nepeBojia
HUCTOYHHUKOB,  HCITOJIb30BATh
perieHus 3aa4y

ACATCIBHOCTHU

Bnaneer

OTBITOM CO3JIaHUS AJEKTPOHHBIX PECYPCOB,

HaIpaBJICHHBIX Ha pEeUICHUC

npo¢eCCUOHANIbHBIX 3ajad; OTIBITOM

B3aUMOJICCTBUST B ceth UHTEepHeT ¢
JIPYTMMH yYacTHUKaMH 00pa30BaTEIbHOTO
nporecca

HCCJICA0BATCIbCKHUX,

LTSI perieHus HAy4YHO-
MIPOEKTHBIX 17§
KYJIbTYPHO-TIPOCBETUTEIBCKUX
npodeccuoHaIbHON

CIIOCO0AMHU TOTIOJIHEHUSI TPOPECCUOHATIBHBIX

3a1a4
JIeITEIILHOCTH;
VICIIOJI30BAHUS

3HaHUU IyTeM

BO3MOXXHOCTEH COBPCMCHHBIX CCTCBBIX

TEXHOJIOTUH.

OIIK-2 cnocoOHOCTh
u TOTOBHOCTD
HUCIOJIb30BATh

OCHOBHBIC 3aKOHBI

3Haer

OCHOBHBIC TCOPCTUICCKUC ITOJIOXKCHMUA

€CTECTBCHHOHAYYHBIX JUCITUTLIAH;
npoboorbopa u

00BEKTOB,

TCOPETUYCCKHE ACTICKTHI
MPOOOTIOITOTOBKHU




€CTECTBEHHOHAYYHBIX pazIMyarouMxcsi MO0 CBOEMY arperaTHomy

JTUCHUTUIAH B COCTOSIHHIO; TE€OpHUM M  MPaKTHYECKOe

npodeccuoHaNbHOM MIPUMEHEHNE OCHOBHBIX METOJI0B

NEeSATEIbHOCTH, Ka4ue€CTBEHHOIO U KOJIMYECTBEHHOTO

MPUMEHSThL  METOJbI XUMHUYECKOTO aHaINn3a; TEOpUU u

MaTEMaTUYECKOro IPaKTUYECKOE  MPUMEHEHHWE  OCHOBHBIX

aHajan3a u (bU3UKO-XMMUYECKUX METO/IOB aHAIn3a

MOJCINPOBaHuA, IIPUMEHATh  TIOJyYEHHBIE  3HAHUSA  NpPH

TCOPCTUHCCKOIO M | Vyeer | pellleHMH MPAKTUYCCKUX 3a7a4 M ITOCTAHOBKE

IKCIICPUMEHTAIEHOT'O 71a060paTOPHBIX IKCIIEPUMEHTOB

HCCTEAOBATHA po¢heCcCUOHATIBEHO npoUIMpOBaHHBIMU
3HAHUSIMU M TPAKTUYECKUMHU HABBIKAMH B
00JTaCTH €CTECTBEHHOHAYYHBIX JUCIUIUINH;
TEOpeTUYecKol paboToll ¢ ydyeOHOH U
CIIPAaBOYHOM JINTEPATypOU; IPAKTUYECKOU

Bnaneer | paboToii C XUMHYECKOH MOCYI0M,

UCIIOJIb3YEMOU B KOJIMYECTBEHHOM aHAIIU3€E U
yMEHUEM  00pamarbCsi  CO  CIOXKHOMU
AHAIMTUYECKON armaparypou; IPUMEHATH
NOJIYYEHHbIE  3HAHHUS  [PU  U3YYEHUU
NOCHEAYIOMIMNX TUCIUIIINH

OIIK-3 3Haer COBPEMEHHYIO (PU3MUECKYIO KapTHUHY MUPA,

CIIOCOOHOCTBIO POCTPAHCTBEHHO-BPEMEHHBIX

UCIIOJIb30BaTh 3HAHUS 3aKOHOMEPHOCTH, CTPOEHUE BELIECTBA IS

0 COBPEMEHHOMN MOHUMAHMS OKPY’KAIOLIEr0 MUPa U SIBJICHUM

(u3HUecKoil KapTHHE OPUPOABL; OOIINE MOHATHUS

MHpA, 3aKoHozaTeabpcTBa P® B o0actu

IIPOCTPAHCTBEHHO- HKOJIOTMYECKOI 0€301acHOCTH

BPEMEHHBIX

3aKOHOMEPHOCTSIX, Ywmeer pa3OupaThCsi B CYIIHOCTH COBPEMEHHOM
buznueckon KapTHUHE MHpa,

CTPOCHUMU BEILECTBA
IU1s1 IOHUMAaHUSA

OKpY’Karollero mupa
Y SBJICHUW IPUPOJIbI

IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIICCTBA IS
MOHMMAaHUS OKPYKAIOMIEro MUpa W SBJICHUH
OpUpOABI;,  pa3doMpaTbcsi B

XUMHUYCCKHX,

CYITHOCTH
OMOXMMUYECKHX,
MUKPOOHOJIOTHYECKIX W APYTHX IMPOIIECCOB,
IPOTEKAIONTUX NIPH XPaHSHUH H TIepepaboTKe




IMUIICBBIX CHUCTEM, KJ'IaCCI/I(pI/IHI/IpOBaTI)

OTXOJbI NPOMBILIIEHHBIX NPEINPUATHI

Bnageer | KOMIUIEKCOM  3HaHMKM O  COBPEMEHHOU
buzuyeckon KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSAX, CTPOCHUM BEIIECTBA IS
MMOHUMAaHHS OKPYKAIOIIEr0 MUPa U SIBIICHUU
MIPUPOIBI; KOMILJIEKCOM 3HAHUMH,
IMO3BOJIAIOIIUM OIIEHUTHh CTEIICHb BIUSHUSA
3arpsi3HeHUs] aTMOC(HEPHOTO BO3TyXa, BOJIBI U
IOYBBl HA 3JIOPOBBE JIKOJIEM U COCTOSIHHUE
OKPYXaroIIEH CpeIbl
OCHOBHBIC TIOHSTHS TEOPHUHU IUIAHUPOBAHUSA
3 XUMHUYECKOTO AKCIIEPUMEHTA; METOIBI
- HaeT
TK-9 BITaZICHUC OpraHu3alun u MIPOBEICHUSA
OCHOBHBIMHA SKCIIEPUMEHTAIBHBIX UCCIETOBAHUMN
METOJaMHU U —
OCYIIECTBIATh KOPPEKTHBIM BBIOOp THITA
npueMaMHu
VYmMmeer XMMHUYECKOTO  JKCIEpPUMEHTAa TIPU  €ro
MIPOBEJCHUSA
MIJIAHUPOBAHUH.
AKCIIEPUMEHTATBHBIX
HCCIIeIOBAHMIA B HaBBbIKAMU MIPUMEHEHUS METOI0B
cROEH IJITAHUPOBAHUSI XUMUYECKOTO JKCIIEPUMEHTA,;
o OCHOBHEIMU METOIaMH u OpueEMaMu
nmpoecCHOHABHON | Brapeer p
06IIACTH MIPOBEICHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBAaHUI B CBOEH MpodecCHOoHATbHOMN
obOnactu
OCHOBHBIE METOJbI M TPUEMBbI MPOBEIACHUS
AKCMIEPUMEHTAIBHBIX MCCIIEJOBAHUN B CBOEH
3 npodecCHOHAIbHON 001aCTH; CTaHIapTHEIE U
[IK-10 cmocobHocTs | OHACT
cepTU(HUKAIIMOHHBIC  HMCIBITAHUS  CHIPBA,
IIPOBOJUTE FOTOBOM NPOAYKIMH U TEXHOJOTHYECKUX
CTaHIapTHBIE " MIPOLIECCOB
cepTH(UKAIMOHHbIE IIPOBOJIUTH CTaHIapPTHBIC 151
MCTIBITAHHA  CBIPBA, |y oo cepTU(HUKAIIMOHHBIC  HMCIBITAHUS  CHIPBA,
TOTOBOU MPOAYKIINHA rOTOBOM INPpOAYKIIMM MW TCXHOJOTMYCCKHX
U TEeXHOJOTHYECKHUX IIPOTCCCOB
IPOLIECCOB HaBBIKAMHU OpTaHU3allUM U TTPOBEICHUS
CTaHIIAPTHBIX u cepTU(PUKALIMOHHBIX
Bnaneer Aap pTHduKan

WCNIBITAHUM CBIPbsl, TOTOBOM IPOAYKLIHMHU H
TEXHOJIOTUYECKUX IIPOLIECCOB;




IIPOBCACHUA

ACATCIBHOCTHU

cepTU(UKAITMOHHBIX
TOTOBOW TMPOAYKIIMM U TEXHOJIOTMYECKUX
poleccoB B 001acTH MNpoQeccroHaTbHON

TEOPETUUYECKUMU METOJaMH W MpUEMaMU
CTaHIaPTHBIX
UCOBITAHUN

U
CBIpb4,

n/n

KonTposaupyembie
pa3aeJibl JHCHHUILIHHBI

Konap! u 3Tansl popmupoBanus

KOMIIeTeHIN i

OuneHoYHbIE CpeCcTBAa

IpomexyTOUHBbIH
KOHTPOJIb

Hrorosasn
aTTecTalus

Paznen 1. Homenknatypa

OpPraHMYECKUX COEUHEHUN

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

3HaeT OCHOBHBIE
nH(OpMaLMOHHbIE
pecypcsl B o0iactu
XMMUH,; COBPEMECHHBIC
MPUEMBI U METOIbI
HCIIOJIb30BaHUS
HHPOPMAITMOHHBIX
TEXHOJOTHH IS
peanmu3anyu 3agadq
HayJIHO-
HCCIIEIOBATEIIHCKOMN,
YIpaBICHYECKOH,
IIPOEKTHOH,
METOJUYECKON U
KYJIbTYpHO-
IIPOCBETUTENIBCKON
JIeSITEIbHOCTH, COCTAB
1 OCHOBHBIC
XapaKTePUCTHKHI
COBPEMEHHOTO
MIPOTPaAMMHOTO
obecrieueHUs IS
00pabOTKU TEKCTOBOH,
TaOJIMYHOMH,
MYJIbTUMEIUHHON
nHpOpPMaLNY;
OCHOBHBIC
TEOpeTHYECKHE
MOJIOKEHUS
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOpeTHYECKHE
aCIEKTHI MPobooTOOpa
U IIPOOOIIOITOTOBKH
00OBEKTOB,
pa3IYAoLIUXCS O
CBOEMY arperaTHOMy
COCTOSIHHIO; TEOPUH U
MPAaKTUIECKOE
MPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOTO U
KOJINYECTBECHHOTO
XUMHYECKOTO aHAJIH3a;
TECOPUH U
MPAaKTUYECKOE
MIPUMEHEHNE OCHOBHBIX
(HUBUKO-XUMUIECKIX

YO-1-
cobeceoBaHue;
[1P-4 — pedepar

DK3aMeH




METO/0B aHA/IM3a;
COBPEMEHHYIO
(hH3MIECKyI0 KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHUE BEIleCTBa
UL TIOHUMAaHUs
OKpYXAaroero Mupa u
SIBIICHUI TIPUPOJIBI,
o011 TOHATHUS
3aKoHOJaTeabcTBa PD
B o0jacT
DKOJOTHYCCKOM
0€30I1aCHOCTH;
OCHOBHBIE TIOHSTHS
TEOPHH TUTAHUPOBAHUS
XAMHUYECKOTO
IKCIIEPUMEHTA;
METObI OpFaHI/I3aIII/II/I
nu HpOBeI[eHI/IH
3KCHepI/IMeHTaJ'H>HI)IX
HCCJIEeIOBaHUM;
OCHOBHBIE METOJIBI U
MIPUEMBI TIPOBEICHHS
SKCIIEPUMEHTAITBHBIX
HCCJIEIOBAaHUI B CBOCH
npodeccHoHaTbHOMN
o0acTy; cTaHIapTHBIC
U cepTh(UKaHOHHBIE
HUCIIBITAHUS CI)IpI:-SI,
FOTOBOM MPOAYKLIUHU U
TEXHOJIOTHYCCKUX
MIPOLIECCOB

‘YMeer ucnonb3oBaTh
COBpPEMEHHBIE
TEXHOJIOTHH MTOUCKa U
nepeBoia
HHPOPMATMOHHBIX
HCTOYHHUKOB,
ucnoas3zoBate UKT
JUIA peUIeHus 3a1a4
npodeccnoHanbHOM
JIESITETIHHOCTH;
MPUMEHSTH
MOJTyYCHHBIEC 3HAHUS
NP peLIeHUH
MPaKTHYECKNX 3a/1a4 1
MOCTaHOBKE
J1ab0paTOPHBIX
9KCIIEPHMEHTOB;
pas3ouparbcs B
CYIIHOCTH
COBpPEMEHHOM
(hn3n9IecKoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELIECTBA
JUISl TIOHUMaHUs
OKpYXKAaIOLIEro MUpa 1




SIBJICHUI IPUPOJIBL;
pa3bupatbcs B
CYIIHOCTH
XUMHUYECKHX,
OMOXUMHYECKHX,
MHUKPOOHOIIOTHIECKUAX
U IPYTHUX MPOIIECCOB,
MPOTEKAIOLIUX TPH
XPaHCHUH U
nepepabdoTKe MUIIEBBIX
cHUCTEM;
KJTaCCU(UIMPOBAT
OTXOJIBI
MPOMBIIIICHHBIX
MIpeANPUATHIH;
OCYIIECTBIISTH
KOPPEKTHBIH BBIOOD
THUITA XUMHYIECKOTO
JKCIEPUMEHTA IIPU €T
TUIAaHUPOBAHUY;
NPOBOJUTH
CTaHJAapTHBIC U
CepTU(DHUKAIIMOHHBIC
HCHBbITaHUSA ChIPbA,
TOTOBOU MPOAYKIMU
TEXHOJIOTHYECKHUX
MPOLIECCOB

Bnageet onpiToM
CO3/1aHus
3JIEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
penieHne
npodeccrnoHaTbHBIX
3aJ1a4; OIBITOM
B3aUMOJICICTBUS B
cetu MHTEpHET €
JIPYTAMHU Y9aCTHHKAMH
00pa30BaTENIFHOTO
mporiecca sl peIeHHs
HayJIHO-
HCCIIEI0BATEIBCKUX,
IIPOEKTHBIX U
KYJIbTYPHO-
IIPOCBETUTEIbCKUX
3a1aq
npodeccnoHamTbHOM
TS TEIbHOCTH,
crocobamu
MIOTIOTHCHHUS
po¢eCCHOHATBHBIX
3HaHUH yTeM
HCIIOJIb30BaHUS
BO3MOXKHOCTEH
COBPEMEHHBIX CCTEBBIX
TEXHOJIOTHI;
npodeccnoHambHO
npoUIUpPOBaHHBIMH
3HAHUSAMH H
MIPaKTHIECKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYYHBIX
JTUCIIUTUINH;




TEOPETUYECKON
pabotoii ¢ yueOHON 1
CIIPABOYHOM
JIUTEPATYpPOH;
MpaKTHIecKoil paboToit
€ XUMHUYECKOHN
MOCYJOH,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHalu3e U yMEHUEM
obparmartbcs co
CII0>KHOM
aHaJIMTUYECKON
annaparypoi;
MIPUMEHSTD
[I0JIy4YE€HHbIE 3HAHUS
MIpU U3YyYEHUHU
MOCIEAYIOLIUX
JUCLUIUINH;
KOMILJIEKCOM 3HaHUU O
COBpPEMEHHOM
(usnueckoit kapTuHe
MHpA,
MIPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BEILECTBA
JUIsl IOHUMaHUs
OKpYXarolero Mupa u
SIBIIGHUM TPUPOJIBL;
KOMILJIEKCOM 3HAHUM,
MO3BOJISTFOIIIIM
OIICHUTH CTETICHb
BITUSTHUS 3aTPS3HEHUS
aTMoc(epHOTro
BO3/yXa, BOJBI U
MIOYBHI HA 3/10POBbE
JIOJEH U COCTOSIHUE
OKpYXarouei cpenspl;
HaBbIKaMU
MIPUMEHEHHS METOJI0B
TUTAHUPOBAHUS
XUMHYECKOTO
9KCIEPUMEHTA,;
OCHOBHBIMH METOAAMU
Y TIpueMaMu
MIPOBEICHUS
9KCIEPUMEHTAILHBIX
HCCleI0OBaHui B cBOeH
npoQeCCHOHATBHOM
obnacTw;

HaBbIKaMU
OpraHu3aluu 1
MIPOBEICHUS
CTaHJAPTHBIX U
cepTU(GHUKAITMOHHBIX
WCIBITAHUH CBIPbS,
TFOTOBOM MIPOLYKIUU U
TEXHOJIOTMYECKHUX
MPOLIECCOB;
TEOPETUYECKUMU
METOJIaMU U pUeMaMu
MIPOBEACHUS




CTaH/IapTHBIX U
cepTUPUKAITMOHHBIX
WCIBITAaHUH CBIPbS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHYECKUX
TIpOIIecCOB B 00IaCTH
npodeccHoHaTbHOMN
JIeSITEIIbHOCTH

Paznen 2. YrneBonopois!

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

3HaeT OCHOBHbIE
nH(OpMaLMOHHbIE
pecypcel B 00macTu
XUMHH; COBPEMEHHBIE
MPUEMBI U METOJIBI
UCTIONB30BaHUs
HHPOPMAINOHHBIX
TEXHOJOTHH IS
peanuzanyy 3a1a4d
Hay4HO-
HCCIIEI0BATEIbCKOH,
YIIPaBIEHYECKOH,
IIPOEKTHOH,
METOIUYECKON U
KyJBTypHO-
IIPOCBETUTENBCKON
JIESITETIBHOCTH, COCTAB
Y OCHOBHBIE
XapaKTEePUCTHKU
COBPEMEHHOTO
MPOTrPaMMHOTO
obecrieueHns 1
00pabOTKU TEKCTOBOH,
TaOJINIHOMH,
MYJIBTUMEANNHON
nHpOpPMaLNY;
OCHOBHBIE
TEOpETHYECKHE
MOJIOKEHHUS
€CTEeCTBEHHOHAYYHBIX
JIICLUTIINH;
TEOpeTHYECKHE
aCTeKTHI MPobooTOOpa
1 TTpOoOOTIOIrOTOBKH
00BEKTOB,
Pa3IUYAIONIUXCS 110
CBOEMY arperaTHoMy
COCTOSIHUIO; TEOPUH U
MIPaKTHIEeCKOe
MPUMEHEHNE OCHOBHBIX
METOZ0B
Ka4eCTBEHHOI'O U
KOJINYECTBEHHOTO
XMUMHUYECKOTO aHaIN3a;
TEOpHH U
MPaKTHYECKOE
MPUMEHEHNE OCHOBHBIX
(hHUBUKO-XUMUIECKIX
METOZIOB aHAJIH34;
COBPEMEHHYIO
(bH3rUecKyIo KapTHHY
MUpa,
IPOCTPaHCTBEHHO-
BpPEMEHHBIX
3aKOHOMEPHOCTH,

YO-1-
cobeceoBaHue;
[1P-4 — pedepar

DK3aMeH




CTPOCHHUE BEIICCTBA
JIJIS1 TIOHUMAaHHUS
OKPY’KaIOIIEero MUpa H
SIBIIGHUN TIPUPOJIBI,
0o0IIHE TTOHATHS
3aKkoHoIaTenscTBa PO
B o0actu
9KOJIOTHYECKOMI
0e30MacHOCTH;
OCHOBHBIE IIOHSTHS
TCOPUH TUTAHUPOBAHUS
XHMHUYECKOIO
9KCIICPUMCHTA;
METOZBI OpTraHU3aUU
U TIPOBEJICHUS
AKCIIEPUMEHTAIBHBIX
HCCJICIOBAHUM;
OCHOBHBIE METOJIBI U
MIPUEMBI TIPOBEICHHS
3KCHepHMeHTaHI>HI)IX
HCCJIEIOBAaHUM B CBOEH
npo¢heCCUOHATBHOM
o0racTy; cTaHIapTHBIE
U cepTh(UKaHOHHbIE
WCTIBITAHUSA CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYECKHUX
TIPOIIECCOB

YMeeT ucronb30BaTh
COBpPEMCHHBIC
TEXHOJIOTHH MTOUCKa U
nepeBoja
MHPOPMALMOHHBIX
HMCTOYHUKOB,
ucnonpzoBath KT
JUIA peUIeHus 3a1a4
npodeccnoHanbHOM
JIESITeTTHHOCTH;
MIPUMEHSTH
MOJTyYCHHBIC 3HAHUS
TIPA pEIICHUHN
MPaKTUYECKUX 3a]1a9 U
MOCTaHOBKE
11a00paTOPHBIX
9KCIIEPUMEHTOB;
paszbuparbcs B
CYITHOCTH
COBpPEMEHHOM
(hm3nIecKoi KapTHHE
MHUpa,
IPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUU BELECTBA
JUTSI IOHUMaHHUSI
OKPY’KaIOMIEero MUpa H
SIBJIEHUI IPUPOJBL;
paszbuparbcs B
CYITHOCTH
XUMHYECKHX,
OHMOXUMHYECKHX,
MHUKPOOHOJIOTHYECKUX
U IpYTUX NIPOLECCOB,




NPOTEKAIOLIUX MTPU
XpaHEeHUH U
nepepabdoTKe IMHIIEBHIX
CHCTEM;
KI1accu(UIIPOBaTh
OTXOJIBI
MPOMBIIIICHHBIX
IIPEAPUATUH;
OCYIIECTBIISTH
KOPPEKTHBIH BBIOOD
THUIIa XUMHYECKOTO
9KCIIEPUMEHTA NP €ro
TUIAaHWPOBAHUY;
MPOBOANTH
CTaH/apTHBIEC U
CepTUPHUKAITNOHHEIC
UCTIBITAHHS CHIPBS,
TOTOBOW MPOAYKIUU U
TEXHOJIOTHYECKHUX
MPOLIECCOB

Bnaneer onbsitom
CO3/1aHusA
3IEKTPOHHBIX
pecypcos,
HalpaBJICHHBIX Ha
pereHne
po¢eCCHOHATHHBIX
3a7a4; OIBITOM
B3aNMOJICHCTBHSA B
cetu MHTEpHET ¢
JIPYTUMHU Y9aCTHHKAMH
00pa3oBaTeNLHOTO
mporiecca sl peeHus
Hay4HO-
HCCIIEeIOBATENbCKHUX,
IIPOEKTHBIX U
KYJIbTYpHO-
MIPOCBETUTEIBCKUX
3a1a4
npodeccHoHaTbHOMN
JIESITeTbHOCTH,
crocobamu
IIOITIOJTHCHU A
npodeccrnoHamTbHBIX
3HaHUM yTemM
HCIIOJIb30BAHUS
BO3MOKHOCTEH
COBPEMEHHBIX CETEBBIX
TEXHOJIOTHH;
npoQeCCHOHATBHO
MpOoPUINPOBAHHBIMH
3HAaHUSMH U
MPaKTUICCKUMHU
HaBBIKAMU B 00J1aCTH
C€CTCCTBCHHOHAYYHBIX
JUCIUTIIINH;
TEOPETUUECKOM
paboToii ¢ yueOHOU U
CIIPaBOYHOMU
JITEpaTypoi;
NPaKTHYECKOH paboToi
C XUMHUYECKOM
MOCYJIOM,




UCTIONB3YEMOH B
KOJIMYECTBEHHOM
aHaM3e ¥ yMCHUEM
oOpamratecs co
CJIOKHOU
AHAIUTUYECKOU
anmnaparypoi;
MPUMEHSTh
MOJTYYCHHBIC 3HAHUS
MIPY U3YyYCHUU
MOCTETYIONIUX
JUCIIUTUINH;
KOMIIJIEKCOM 3HaHMH O
COBPEMEHHOM
(hm3nIecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BelecTBa
JUIL IOHUMAaHUuA
OKpY’KaloIIero Mupa u
SIBIICHUU TIPUPOJIBL;
KOMILJIEKCOM 3HAHUM,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHB
BIIMSTHUS 3aTPSA3HCHUS
aTMOC(EepHOTO
BO3/yXa, BOJBI 1
TIOYBHI Ha 3I0POBHE
JIIOJEN U COCTOSIHUE
OKpY>Karouleil cpeipl;
HaBbIKaAMH
MMPUMEHCHUA METOO0B
TUTAHUPOBAHHS
XUMHYECKOT'O
JKCIICPUMEHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMu
TIPOBEICHUS
SKCIIEPUMEHTATBEHBIX
HCCIIEI0BaHUil B CBOEH
npodeccnoHanbHOM
obJacru;

HaBbIKAMH
Opra’u3aluu 1
MPOBENCHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOM MPOIYKIUHU H
TEXHOJIOTUYECKUX
MPOLIECCOB;
TCOPETUICCKUMU
METOAAMH1 U IpUEMaMU
MPOBENCHUS
CTaHIAPTHBIX U
cepTU(HUKAITMOHHBIX
WCIIBITAHUHN CBHIPbS,
TOTOBOM MPOIYKIUHU H
TEXHOJIOTUYCCKUX
MPOIIECCOB B 001aCTH
poeCCHOHATBHOM




JACATCIBbHOCTHU

Pasznexn 3.
Kucnopoacoaepxaiue
OpraHUYeCKUE BEIeCTBA

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

3HaeT OCHOBHBIE
HHPOPMALMOHHBIC
pecypcsl B 00acTi
XHMHWHU; COBPEMEHHBIE
TIPUEMBI 1 METOIBI
HCTIOJTb30BaHUS
HHPOPMAINOHHBIX
TEXHOJIOTHUH JIJIs
peanu3aiuu 3aaa4q
HAYYHO-
HCCIIEI0BATENbCKOM,
YIIPaBJIEHYECKOH,
MPOEKTHOI,
METOIUYECKON U
KYJIBTypHO-
TIPOCBETUTEIBCKOM
JIeATSIIBHOCTH, COCTaB
Y OCHOBHBIC
XapaKTePUCTUKHI
COBPEMEHHOTO
IIPOrPaMMHOI0
obecrieueHus st
00pabOTKU TEKCTOBOM,
TaOJIMYHOMH,
MYJIbTUMEANMHON
HHPOPMALINY;
OCHOBHEBIC
TEOpPETHICCKHE
MTOJIOXKCHHUS
€CTECTBEHHOHAYYHBIX
JUCIUIIINH;
TEOPETHYCCKHE
acreKkThI MpodooTOopa
1 TIPOOOITOITOTOBKH
00BEKTOB,
Pa3INYArONIUXCS 10
CBOEMY arperaTHOMy
COCTOSIHUIO; TEOPUH H
MPaKTUIEeCKOE
MPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOI'O U
KOJIMYECCTBECHHOI'O
XUMHYECKOTO aHaJIH3a;
TEOPHUH U
MIPAaKTHYECKOE
IMPUMEHCHUE OCHOBHBIX
(hU3UKO-XUMHYECKIX
METOJIOB aHaJIN3a;
COBPEMCHHYIO
(hU3UYECKYIO KapTUHY
MHUpa,
MPOCTPAHCTBECHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTPOCHHE BEIICCTBA
JUISL IOHUMAaHHUA
OKPYXKAIOIIeTo MUpa 1
SIBJICHUH TIPUPOIBI,
00IIHe TOHATHS
3aKoHoAaTesibcTBa PO
B 00J1aCTH

YO-1-
cobece10BaHME,
[1P-4 — pedepar

DK3aMeH




9KOJIOTHYECKOU
0€30I1aCHOCTH;
OCHOBHBIC TIOHSTHS
TEOPHH TUTAHUPOBAHUS
XUMHYECKOTO
AKCIICPUMCHTA;
METOZBI OpTraHU3auU
Y TIPOBEICHHUS
9KCIIEPUMEHTAIBHBIX
HCCIIeJOBAHMIA;
OCHOBHBIE METOJIBI 1
MPUEMBI TIPOBEICHHUS
9KCIICPUMEHTAIBHBIX
HCCIICIOBAaHUMA B CBOCH
npogeccuoHaIbHOM
o0iacTy; cTaHIapTHBIC
U cepTu(UKAITNOHHBIE
WCTIBITAHUS CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOT'NYCCKUX
MIPOLIECCOB

YMeeT ucnosb30BaTh
COBpEMEHHBIE
TEXHOJIOTUH NIOUCKA U
nepeBojia
MH()OPMALTMOHHBIX
HCTOYHHKOB,
ucnoas3zoBats UKT
JUIS peIIeHNS 3a1a4
npodeccrnoHaNbHOM
JIeSITEIIbHOCTH;
HPUMEHSTh
MOJTy4eHHbIC 3HAHUS
NPU peLeHUH
MPaKTHYECKUX 3a/1a4 1
MOCTaHOBKE
71a00paTOPHBIX
9KCIIEPUMEHTOB;
pa3oupartbcs B
CYIIIHOCTH
COBPEMEHHOI
(u3nueckoii kKapTuHe
MUpa,
MIPOCTPaHCTBEHHO-
BPEMEHHbBIX
3aKOHOMEPHOCTSX,
CTPOCHHUH BEIIeCTBa
JUIsl IOHUMAaHUS
OKPYXKaIOLIEro MUpa u
SIBJICHUH TIPUPO/IB;
pas3ouparbcs B
CYIIHOCTH
XUMHUYECKHX,
OHMOXUMHUYECKHX,
MHKPOOHOIOTHIECKUX
U IPYTHX MPOLIECCOB,
MPOTEKAOLIUX MIPU
XpaHEeHUH U
nepepaboTKe MUIIEBBIX
CHCTEM;
KiaccuuImpoBaTh
OTXOJIBI
POMBIIIICHHBIX




HpeANpUSTHH;
OCYIIECTBIISTH
KOPPEKTHEII BEIOOP
THUITa XUMHIECKOTO
SKCTIEPUMEHTA P €T0
IUTAaHUPOBAHUH;
MPOBOANTH
CTaH/IapTHBIC U
cepTH(UKAIIMOHHBIE
UCTIBITAHMS CHIPBS,
TOTOBOW MPOAYKIHMU U
TEXHOJIOTHYECKHUX
HPOLECCOB

Brnageet onbiTom
CO3/IaHMsA
3JIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pereHne
po¢eCCHOHATHHBIX
3a/1a4; OTBITOM
B3aUMO/ICICTBUS B
cetu MHTEpHET €
JPYTUMU YYaCTHUKAMHU
00pa3zoBaTeNLHOTO
mporiecca sl peIeHHs
Hay9IHO-
HCCIIEIOBATEIBCKUX,
MIPOCKTHBIX U
KYJIBTypHO-
MIPOCBETUTEIBCKUX
3a1a4
npodeccnoHanbHOMI
NI TENbHOCTH,
criocobamu
TTOTIOTHEHHUS
npodeccrnoHaTbHBIX
3HaHUU TyTeM
HCTIOJIb30BaHUS
BO3MOXKHOCTEH
COBPEMCHHBIX CETEBBIX
TEXHOJIOT UL
npodeccHOHAIBHO
npoUIupOBaHHBIMH
3HAHUSAMH U
MPAKTUIECKUMHU
HaBBIKaMU B 00J1acTH
€CTECTBEHHOHAYYHBIX
JICTIATUINH;
TEOPETUYECKOU
paboToii ¢ yueOHO 1
CIPaBOYHOU
JUTEPATypOH;
MPaKTUIECKO# paboToit
C XUMHUYECKOH
MOCYI0H,
HCIOJIb3YEMOM B
KOJIMYECTBEHHOM
aHan3e ¥ yMEHUEM
obOparmiarbecs co
CJIOXHOM
AHAIUTUYECKOM
anmnaparypoi;




MPUMEHSTD
TIOJTyICHHBIC 3HAHUSA
TIpY U3yYCHHUN

MOCTIC TYFOIITIX
JICTIATUINH;
KOMIUIEKCOM 3HAHUM O
COBPEMEHHOM
(hu3uYecKoil KapTHHE
MHUpa,
IPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOEHUU BelecTBa
JUTSI TOHUMAaHUS
OKPY’KaIOIIEero MUpa H
SIBIIGHUM TIPUPOJIBL;
KOMILICKCOM 3HAHHIA,
TIO3BOJISTFOIIINM
OIICHUTPH CTETICHB
BJIMSHUA 3arpA3HCHUSA
aTMoc(epHOTro
BO3/1yXa, BOJbI U
TOYBbBI Ha 3T0POBLE
JIIOJEH U COCTOSIHUE
OKpY’KaloIIel cpesl,
HaBBIKAMU
MIPUMEHECHUS METOIOB
TUTAHUPOBAHHS
XUMHYECKOTO
JKCIICPUMEHTA;
OCHOBHBIMH METOJaMU
U IpUEMaMH
MPOBENCHUS
OKCICPUMEHTAJIbHBIX
HCCIIEI0BaHUil B CBOEH
npodeccrnoHanTbHOM
obnacTy;

HaBBIKAMU
OpTaHU3aINH U
TIPOBEICHUS
CTaHIApTHBIX U
cepTU(UKAITMOHHBIX
UCIBITAaHUH CBIPbS,
FOTOBOM MIPOJLYKIUU U
TEXHOJIOTHYCCKHUX
MIPOIIECCOB;
TCOPETUICCKUMU
METOJIaMH U IpUeMamMu
MPOBEACHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCHIBITAaHUH CBIPbS,
TOTOBOH MPOIYKUUU U

TEXHOJIOTHYCCKHUX
MIPOIIECCOB B 00JIACTH
npodeccnoHamTbHOM
JIeSITeIbHOCTH
3HaeT OCHOBHBIE
OK-5
OITK-2 HHPOPMALNOHHBIE VO-1—
Pasnen 4. Asorconepskariue OIK-3 pecypcsl B 00acTi cobeceoBaHe: SK3amen
COCAMHEHUS K-9 XHMHUH; COBPEMEHHBIE | p pedepar
K-10 MPUEMBI U METOJIBI

HCIIOJIb30BaHUA




MH(POPMALMOHHBIX
TEXHOJIOTHI IS
peanmu3anyu 3agad
Hay9IHO-
HCCJIEIOBATEILCKOM,
YIPaBJIEHYECKOM,
IIPOEKTHOM,
METOINYECKOU K
KYJIBTYpHO-
MPOCBETUTEIHCKOM
JIEATEIBHOCTH, COCTaB
1 OCHOBHbBIE
XapaKTePUCTUKH
COBPEMEHHOTO
MIPOTPaAMMHOTO
oOecrieueHust I
00pabOTKU TEKCTOBOH,
TaOJIMIHOM,
MYJIbTUMEAUIMHON
nndopmanuy;
OCHOBHEBIE
TEOPETUIECKUE
MTOJIOKEHHUS
€CTECTBEHHOHAYYHBIX
JIHCLMILINH,
TEOpPETHICCKHE
aCTEKTHI MPobooTOOpa
U TIPOOOIIOATOTOBKH
00BEKTOB,
Pa3IMIAONIUXCS TI0
CBOEMY arperaTHomMy
COCTOSIHUIO; TEOPUH H
MPAaKTUIECKOE
MPUMEHEHHE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOIO U
KOJIUYECTBEHHOI'O
XUMHUYECKOTO aHaJIM3a;
TEOPUH U
MPaKTHIEeCKOE
MPUMEHEHNE OCHOBHBIX
(hHU3UKO-XUMUYECKIX
METOJIOB aHAJIM3a;
COBPEMEHHYIO
(hU3NIECKYIO KapTHHY
MHDA,
MPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHHE BeIleCTBa
JI7IS1 TOHUMAaHUS
OKPY’KAIOMIET0 MUpa
SIBIICHUIA TIPUPOJIEI,
0o0IIME TTOHSATHS
3akoHo1aTenscTBa PO
B o0act
9KOJOTUYECKOU
0e30IacHOCTH;
OCHOBHBIC TIOHSTHS
TCOPUH TUTAHUPOBAHUS
XUMHUYECKOTO
JKCIICPUMCHTA;
METOJIBI OpPTraHU3aUuU




Y TIPOBEACHUS
AKCIIEPUMEHTAIBHBIX
HCCJICIOBAaHMM;
OCHOBHBIC METOJIBI U
MIPUEMBI TIPOBEICHHS
AKCIIEPUMEHTAIBHBIX
HCCIICIOBAaHUMA B CBOCH
npo¢heCCUOHANTBHOM
obnacTH; cTaHapTHBIE
U cepTU(hUKAIUOHHBIC
WCTIBITAHUS CBIPbS,
TOTOBOM MPOJIYKIUHU U
TEXHOJIOTHYSCKUX
TIPOIIECCOB

‘YMeer ucnonb3oBaTh
COBpPEMCHHBIC
TEXHOJIOTHH TTOUCKA U
nepeBosia
HHPOPMAIMOHHBIX
HUCTOYHHUKOB,
ucnonszoBath UKT
JUIA pelIeHus 3a1a4
npo¢eCCUOHATBHOM
JIeSITETIbHOCTH;
MPUMEHSTh
TIOJTyICHHBIC 3HAHUS
TIPA peIICHUHN
MPaKTUIECKUX 331129 U
MTOCTAaHOBKE
nmabopaTOPHBIX
9KCIICPUMEHTOB;
paszbuparbcs B
CYILTHOCTH
COBpPEMEHHOM
(hn3ngeckoit KapTHHE
MHDA,
MIPOCTPaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHHUH BEIIeCTBa
JUTSI TOHUMAaHUS
OKPY’KaIOMIEeT0 MUpa
SIBJICHUU TIPUPOJIBL;
paszbuparbcs B
CYITHOCTH
XUMHYECKHX,
OHMOXMMHYECKHUX,
MHKPOOHOIOTHIECKUX
U IpYTHX NIPOLECCOB,
MPOTEKAIOUIUX MIPU
XpaHCHHU U
nepepadoTKe IMHIIEBBIX
CHUCTEM;
Kiaccu(uImpoBaTh
OTXOJIBI
MPOMBIIICHHBIX
IIpeAPUATHH;
OCYILECTBIISITh
KOPPEKTHBII BEIOOD
THTIA XUMIYIECKOTO
SKCHEPUMEHTA IIPU €ro
TUTAHUPOBAHHU;
POBOAUTH




CTaHJAPTHBIC U
CepTUPHUKAITNOHHEIC
WCTIBITAHUS CHIPBS,
TOTOBOH MPOIYKIUU U
TEXHOJIOTHYECKUX
TIPOIIECCOB

Bnaneet onbiTom
CO3/1aHus
ANIEKTPOHHBIX
pecypcos,
HaTPaBJICHHBIX HA
peleHue
po¢heCCHOHATBHBIX
3a]1a4; OMBITOM
B3aUMOJIEUCTBHUS B
cetu MHTEpHET ¢
JIPYTAMHU Y9aCTHHKAMH
00pa30BaTENFHOTO
mporiecca sl peleHHs
Hay9IHO-
HCCIIEA0BATEIbCKUX,
IIPOEKTHBIX U
KYyJIbTYypHO-
MMPOCBETUTCIbCKUX
3a1a4
npodeccuoHaIbHOM
NIESTeTbHOCTH,
crocobamu
TIOTIOTHEHHS
po¢eCCHOHATHHBIX
3HaHUU TyTeM
WCIIOJIb30BaHUS
BO3MOKHOCTEMN
COBPEMEHHBIX CCTEBBIX
TEXHOJIOTHUH;
npodeccnoHanbHO
npouIupPOBaHHBIMH
3HaHUSAMH U
MPaKTUIECKUMHU
HaBBIKAMU B 00J1aCTH
€CTECTBEHHOHAYTHBIX
JICTIATUINH;
TEOPETUUECKOI
paboToii ¢ yueOHOM! U
CIIPaBOYHOMU
JIUTEPATYpOH;
MPaKTH4IeCcKoil paboToit
C XUMUYECKOH
MOCYJIOM,
UCTIONB3YEMOH B
KOJMYECTBEHHOM
aHalu3e U yMEHUEM
oOpamiarbecs co
CJIOXKHOM
AHAJIUTUYECKON
anmnaparypoi;
IIPUMEHATH
TMOJTYYCHHBIC 3HAHUA
TIPY U3yUCHHUN
MOCTIETYFOIITIX
JUCIIUTUINH;
KOMIUIEKCOM 3HaHUM O
COBPEMEHHOI




(usnueckoit kKapTuHe
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIeCTBa
JUTS TOHUMAaHUS
OKpY’KaloIIero Mupa u
SIBIIGHUH TIPUPO/IBL;
KOMIIJICKCOM 3HaHHH,
MO3BOJISFOIUM
OLICHUTH CTETIEHb
BITUSTHUS 3aTPSA3HEHUS
aTMoc(epHOTO
BO3/yXa, BOJBI 1
TIOYBHI Ha 3I0POBHE
JIOeH M COCTOSTHHE
OKpY’KaloIiel cpel,
HaBBIKAMU
MIPUMEHEHUS METOI0B
IUTAaHUPOBAHUSA
XUMHYECKOTO
9KCIEPUMEHTA;
OCHOBHBIMH METOAAMU
U TIpIeMaMHu
TIPOBEICHUS
SKCIIEPUMEHTAITBHBIX
HCCIEeI0OBaHMUI B cBOEH
npodeccHoHaTbHOMN
obnacTu;

HaBbIKaMU
OpraHu3aIy U
MIPOBEICHUS
CTaHAapPTHBIX U
cepTU(GUKAITMOHHBIX
UCIBITAHUH CBIPbS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB;
TEOPETHICCKUMHU
METOAAMH U IPUEMaMH
MIPOBEICHUS
CTaHAAPTHBIX U
cepTU(UKAITMOHHBIX
WCIBITAaHUH CBIPbS,
FOTOBOM MIPOLYKIUU U
TEXHOJIOTHYECKUX
MPOIIECCOB B 001aCTH
npogeCcCHOHATBHOM
JIESITEIbBHOCTH

Pasznen 5. buonornueckue
MOJIMMEPBI

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

3HaeT OCHOBHBIE
WHPOPMALMOHHBIC
pecypcel B 001acTi
XUMUH; COBPEMEHHBIE
MIPUEMBI U METO/IBI
WCTIOJTb30BaHUS
MHPOPMAITMOHHBIX
TEXHOJIOTHUH IS
peanu3anyy 3agadq
HayJHO-
HCCIIEIOBATEIIBCKOM,
yIpaBIeHYECKO,
IPOEKTHOI],

YO-1-
cobece10BaHME;
[1P-4 — pedepar

DK3aMeH




METOANYECKON K
KYJIBTypHO-
IIPOCBETUTENBCKON
NEITEILHOCTH, COCTAB
1 OCHOBHBIE
XapaKTePUCTHKHI
COBPEMEHHOTO
MPOTPaAaMMHOTO
obecreueHus Iy
00pabOTKU TEKCTOBOM,
TaOJIMIHOM,
MYJIbTUMEAUHHON
nndopmanuy;
OCHOBHBIE
TEOpETHICCKHE
MTOJI0KEHHUS
€CTECTBEHHOHAYYHBIX
JMCIUILINH,
TEOpPETHICCKHE
aCIeKTHI Mpo0ooTOOpa
U TIPOOOITOITOTOBKH
00BEKTOB,
Pa3IUYAOIIUXCS 110
CBOEMY arperaTHomMy
COCTOSIHUIO; TEOPUH H
MIPaKTUIEeCKOe
MIPUMEHEHNE OCHOBHBIX
METOJIOB
Ka4eCTBEHHOI'O U
KOJINYECTBEHHOTO
XUMHUYECKOT0 aHaJIN3a;
TEOPHUH U
MPaKTHIECKOe
MPUMEHEHHE OCHOBHBIX
(hHUBUKO-XUMUYECKIX
METOJIOB aHaJIN3a;
COBpPEMCHHYIO
(hU3HIECKYIO KapTHHY
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTH,
CTpPOEHUE BEIeCTBa
JI7IS1 TOHUMAaH S
OKPYXKAIOIIeTo MUpa 1
SIBJIEHUH IPUPOJBL,
00IIHE TTOHSATHS
3aKOHOJIaTeNbcTBa PD
B o0acTu
9KOJIOTHYECKOI
0e30I1aCHOCTH;
OCHOBHBIE TIOHSITHS
TEOPUH TUTAHUPOBAHUS
XUMHYECKOTO
JKCIIEPUMEHTA;
METOIbl OPTraHU3aIuU
U TIPOBEICHUS
9KCIICPUMEHTAIBHBIX
HCCJICIOBAaHUM;
OCHOBHBIE METOJIBI 1
MIPUEMBI TIPOBEICHHUS
JKCIICPUMCHTATBHBIX
HCCIIEIOBAaHUM B CBOCH




npoQeCCUOHATBHOM
o0iacTy; craHIapTHBIC
U cepTU(UKAITNOHHBIE
UCTIBITAHHMS CHIPBS,
TOTOBOM MPOIYKIUHU U
TEXHOJIOTHYECKUX
MPOLIECCOB

‘YMeer ucnonb3oBaTh
COBPEMEHHBIE
TEXHOJIOTUH MOUCKA U
nepeBojia
HH(POPMAIMOHHBIX
HMCTOYHUKOB,
ucnonszoBats UKT
JUTS PEUICHUS 3a0a4
npodeccuoHaIbHON
JIESITeTTHHOCTH;
TIPUMEHSTH
TIOJTyICHHBIC 3HAHUS
TIPH peIICHUHN
MPaKTUYECKUX 3a]a4 U
MMOCTaHOBKE
71a00paTOPHBIX
JKCIIEPUMEHTOB;
paszbuparbcs B
CYITHOCTH
COBPEMEHHOM
(hmu3nIecKoit KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHUH BEIeCTBa
JUTSI TOHUMaHUsI
OKPYXAroIIero Mupa u
SIBJICHUU TIPUPOJIBL;
paszbuparbcs B
CYITHOCTH
XUMHYCCKHX,
OMOXUMHYECKHX,
MHKPOOHOIIOTHIECKUAX
U IPYTHX MPOIECCOB,
MPOTEKAIOMINX TIPU
XpaHEeHUU U
nepepadoTKe MUIIEBBIX
CHUCTEM;
KJIaccu(UIPOBaTh
OTXOJIbI
MIPOMBIIIICHHBIX
HOpeANpUSITHH;
OCYUIECTBIISATh
KOPPEKTHEII BEIOOD
TUIIA XUMUYECKOTO
9KCIIEPUMEHTA MIPU €T0
TUTAHUPOBAHHH;
MIPOBOIUTH
CTaHAapTHBIE U
cepTuUKaIOHHBIC
WCTIBITAHUS CHIPBS,
TOTOBOW MPOAYKIIUU U
TEXHOJIOTHYECKHUX
MPOLIECCOB

BnaaeeT OIIbITOM




CO3/1aHus
AIIEKTPOHHBIX
pecypcos,
HaIpaBJICHHBIX Ha
pemeHne
npo¢eCCHOHATBHBIX
3a/1aq; OIBITOM
B3aUMOJCHCTBUS B
cetu MHTepHeT ¢
JIPYTUMU YIaCTHUKAMHU
00pa3zoBaTeNLHOTO
mpoliecca sl peleHus
Hay4HO-
HCCIIEIOBATEIHCKUX,
MIPOEKTHBIX U
KYJIBTypHO-
TIPOCBETUTEIBCKUX
3amad
npodeccuoHaIbHOMN
JIeSITETIbHOCTH,
crocobamu
MOTIOJTHEHUS
npo¢heCCHOHATBHBIX
3HaHUM IyTeM
HCTIOIb30BaHU
BO3MOXXHOCTEHN
COBPEMCHHBIX CETEBBIX
TEXHOJIOTHH;
npodeccCHOHaTBHO
popUINPOBAaHHBIMA
3HAHUSIMH U
MPaKTUIECKUMHU
HaBbIKaMU B 001acTH
€CTECTBEHHOHAYYHBIX
JUCHUIUINH;
TEOPETUUECKOI
pabotoii ¢ yueOHOU 1
CIIPaBOYHOM
JIUTEPaATypOii;
MpaKTUIeCKoil paboToit
€ XUMHUYECKOH
MOCY10H,
HCIOJIb3YEMOM B
KOJINYECTBEHHOM
aHan3e ¥ yMEHUEM
obpamarecs co
CJI0KHOH
AHAIUTUYECKOM
anmaparypoi;
MIPUMEHSTD
MOJy4EeHHbIE 3HAHUS
MIpHU U3yYEHUH
HOCTETYIOIUX
JICTINTUINH;
KOMILJIEKCOM 3HaHUU O
COBpPEMEHHOM
(hn3n9ecKoi KapTHHE
MHpa,
MIPOCTPAHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSX,
CTPOEHUU BELIECTBA
JUTS. TOHUMAaHUS




OKpYXarolero Mupa u
SIBIIGHUM TIPUPOJIBL;
KOMIIICKCOM 3HAHHM,
TIO3BOJISTFOIIIM
OIICHUTPH CTETICHB
BIIMSTHUS 3aTPS3HEHUS
aTMoc(epHOTO
BO3]lyXa, BOJIbI U
MOYBHI Ha 3I0POBbE
JIFOJIEW U COCTOSIHUE
OKpY>Karollei cpenpl;
HaBbIKaMU
MPUMEHEHUS METOJI0B
TUTAHUPOBAHHS
XUMHYECKOTO
AKCICPUMCHTA;
OCHOBHBIMH METOAAMU
U TIpHeMaMHu
TIPOBEICHUS
IKCIICPUMEHTAJIBbHBIX
HCCIeJOBaHUM B CBOEH
npodeCCUOHANTBHOM
obJacru;

HaBbIKaMH
OpTaHU3aINH U
TIPOBEICHUS
CTaHIAPTHHIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHYCCKHUX
MPOILIECCOB;
TEOPETUYECKUMU
METOAaMH1 U IpUEMaMu
IIPOBEJICHUS
CTaHJApPTHBIX U
CepTUPUKAITMOHHBIX
WCTIBITAHUH CHIPBS,
TOTOBOH MPOIYKIUHU H
TEXHOJIOTHIECKUX
MIPOIIECCOB B 00TaCTH
npodeccnoHanbHOM
JIESATENBHOCTH




IIIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI
10 JucuuIvinie «Opraunyeckas XuMus 1 OHOOpPraHuYecKasi XUMHsD)

Banasl
Kon u ¢popmyauposka Jrtanbl GOpMUPOBAHMS KpUTepHH S
KOMIIeTeHIINN KOMIIETEH T
OCHOBHEIE 3nanne nHpopMannoHHEIX | CrocoOHOCTH K 45-64
MHOOPMALMOHH | PECYPCOB UL HCIIOJTBE30BaHHIO
sHaeT BIC PECYPCHI VISl | HCIIOIB30BaHUS B HH(OPMALMOHHBIX
. WCTIONB30BaHMUA | MpodeccrnoHaIbHON pecypcoB Ui
(ToporoBsIit
ypoBeHb) B JeATeIbHOCTH peIIeHus
npodeccrnoHab po¢heCCHOHATBHBIX
HOM1 3a7a4
JIeSITeIIbHOCTH
UCIIOJIb30BaTh YMeHHe UCIoIb30BaTh CnocobHoCTh 65-84
COBpEMEHHBIE COBPEMEHHBIE KPUTEPUU peLeHuto
TCXHOJIOTUHU TMOXCKa U NepeBoOJa l'[pO(beCCI/IOHaJ'H)HI)IX
IIOHUCKa )44 I/IH(i)OpMaI_II/IOHHLIX 3aja4 npu noMoumu
nepeBoaa HUCTOYHHUKOB OJId COBPECMCHHBIX
ymeeT MHGOPMALMOHH | HCIIOJB30BaHMUS B TEXHOJIOTHH ITOHCKa
. BIX HCTOYHHKOB, | MpodeccrnoHaIbHOI U mepeBoja
(IpOIBUHYTHIIT)
UCIIONB30BATh JeATEeIbHOCTH nHpOpMaLUH
UKT IS
pelieHns 3amaq
npodeccronans
HOM
JIeSITeIbHOCTH
npueMamMu Brnanenue npuemamu CrnocoOHOCTh K 85-100
MOCTPOCHHUS MOCTPOCHHUS peLeHuto
MHPOPMALMOHH | MH()OPMAIIMOHHBIX npodeccroHabHBIX
OK-5 crmoco6HOCTE BIX MOJIeNIeH, | MOJeNel, Co3JaHreM 3aja4 ¢
UCIIONB30BaTh OIBITOM 3NIEKTPOHHBIX PECYPCOB U HCIIOJIb30BAaHHEM
COBPEMEHHBIE METOIBI U CO3JIaHUs croco06amMy KOMMYHHUKAIlMK | CETH MHTEPHET,
TEXHOJIOTUH (B TOM JJEKTPOHHBIX JUTSL ICTIOJIb30BAHMS B TIPUMEHSS IPUEMBI
qHCIie pecypcos, npodeccroHaIbHON TTOCTPOCHUS
UH(POPMALMOHHBIC) B HAMpaBJICHHBIX | JEATEIbHOCTH nH(GOPMAMOHHBIX
npodeccuoHaIbHOMI Ha petenue MoJIeNel, co31aHus
JIEATENILHOCTH npodeccuoHanb DJIEKTPOHHBIX
HBIX 3azay; pecypcoB u
OIIBITOM KOMMYHUKaIINUU
B3aUMOJEICTBU MEXIy Y4aCTHUKAMU
ST B ceTH npodeCCHOHATBHOM
WHuTepuer c JIEATEIILHOCTH.
BIajzieeT ADYTHMH
N Y4aCTHHKaMHU
(BBICOKHIA)
00pa3oBaTeIBLHO
To nporecca
JUIL  pelIeHus
Hay4HO-
Uccie0BaTeNbC
KHUX, ITPOCKTHBIX
A KYyJbTYPHO-
IIPOCBETUTEIIBCK
ux 3a1a4
npogecCuoHab
HOM
JIeSITEIIbHOCTH;
criocobamu
MOTIOJTHEHHUS
npogecCuoHab
HBIX 3HaHUI
yTeM




HCIIOJIb30BaHUA

BO3MOXHOCTEMN
COBpPEMEHHBIX
CETEBBIX
TEXHOJIOT .
OCHOBHEIE 3HaHNE OCHOBHBIX CriocobHOCTH 45-64
TEOPETHYECKHE | TEOPETUUCCKUX MOJIOKCHUN | MPaKTUIECKU
TIOJIOKCHUS €CTECTBEHHOHAYTHBIX TIPUMEHSATH
€CTECTBEHHOHAY | AMCIMIUINH; TEXHUKU OCHOBHEIC
YHBIX npoboot6opa u TEOpEeTHYECKHE
JUCIIUTUINH; poOOMOATrOTOBKH, TEOPUIO | TOJOKEHHUS
TEOPETHYECKHE | OCHOBHBIX METO/IOB €CTECTBEHHOHAYYHbI
ACTIEKTHI Ka4eCTBEHHOTO 1 X TUCIMIUINH;
npo6ooTbopa M | KOJMYECTBEHHOT'O OCYILIECTBIIATh
MPOOOTIOATOTOB | XUMHUYECKOTO aHAIIN3A; mpo6ooTdop u
KA  OOBEKTOB, | TEOPUH OCHOBHBIX (PM3HKO- | TMPOOOIIOATOTOBKY
Pa3IMYIAONIUXC | XUMHICCKHX METOJIOB 00BEKTOB,
S 10 CBOEMY | aHamm3a Ppa3IHYArOIIUXCS IO
arperaTHOMy CBOEMY arperaTHOMy
COCTOSHHIO; COCTOSIHUIO;
3HaeT TEOpHUU u MPaKTUYCCKU
(moporoBsIit MPaKTHYECKOE TPUMEHSTh
YPOBEHB) NpUMEHEeHHE OCHOBHBIE METOJIBI
OCHOBHBIX Ka4eCTBEHHOTO U
METOJIOB KOJIMYECTBEHHOTO
Ka4eCTBEHHOTO XIUMHYECKOTO
u aHam3a;
OIIK-2 criocobHOCTh U ’
KOJIMYECTBEHHO MPAKTHICCKH
TOTOBHOCTH
TO0 XUMHUYECKOTO MIPUMEHSATH (PU3UKO-
HCTIONB30BaTh
aHam3a; XIUMHYECKIE METOIBI
OCHOBHBIC 3aKOHBI
TEOpUH u aHanm3a
€CTECTBEHHOHAYYHBIX
MPaKTHYECKOE
JUCIHTUIAH B
. MPUMEHEHHE
poeCCHOHATIBHOMI
OCHOBHBIX
JIeSITENIbHOCTH,
(huznko-
MIPUMEHSTh METO/IbI
XUMUAYECKHUX
MaTeMaTH4eCcKOro
METOJIOB
aHajIM3a u
aHanmms3a
MOJICITAPOBAHHS
JICITHp ’ YMeHne IpuMeHsTh CrocoOHOCTB 65-84
TEOPETHYECKOTO 1
TIONTy9YCHHBIC 3HAHUS MTPH MONTy4aTh U
AKCIEPUMEHTAILHOTO MIPUMEHSTH
pEIICHIH MPAKTUICCKUX aHAITM3UPOBATh
HCCIICIOBAHUS MIOJTyYCHHBIC
3a7a4 ¥ MOCTaHOBKE OpTraHHUYECKUe
3HaHUA npu
1mabopaTOPHBIX COCITHEHUS, CTABUTH
peleHnH
yMeeT 9KCIIEPUMEHTOB 3aja4yu
. MPAKTUIECKUX
(TIpOABMHYTHIN) sanau u 1ab0PaTOPHBIX
IKCIIEPUMEHTOB U
MOCTaHOBKE
BBIMOJTHSATH UX IS
mab0paTOPHBIX
OCYIIECTBIICHHS
IKCIIEPUMEHTOB
mpodecCnOHATBHBIX
3amaq
npodeccuonans | BiageHue MetomaMu u CriocoOHOCTB 85-100
HO MPAaKTUYECKUMHU HABBIKAMH | TIPOBOJIUTH
NpoGUINPOBAaH | B OOJIACTH €CTECTBEHHO- MPAKTHICCKYIO
HBIMHU 3HAHHUSMU | HAYYHBIX JTUCIHILINH; pabory ¢
u TEOpeTHYEeCKOH paboToil ¢ XUMHYECKOH
BraeeT MPAaKTUYECKUMHU | y4eOHOW M CIIPaBOYHOM TIOCy/JI0H,
N HaBBIKAMU B | JIUTEPATYpOIi; UCIIOJIb3YeMOil B
(BBICOKHIA)
obnacTu KOJIMYECTBEHHOM
€CTECTBCHHO- aHaJN3e U yMETh
Hay4YHBIX obpamiarbscs co
JTUCIMIIINAH; CJIOXKHOM
TEOPETUUECKOM AQHAJIUTUYECKOMN
paboToi c anmnapaTypou;




yueOHOM u TIPUMEHSTh
CIPaBOYHOM MOTy9EHHbIC 3HAHUS
JIUTEPATYpPOH; NIpU U3YyUYEHUHN
MPaKTHIECKOH TIOCIIEAYFOIIIX
paboToit C IUCUMITIAH
XUMUYECKOU
MOCYJOH,
HCIOJIb3YEMOU B
KOJIMYECTBEHHO
M aHaM3e WU
yMeHHEM
obpamatecs €o
CIIO>KHOM
AHAIUTUYECKOU
anmnaparypoi;
MPUMEHSTH
MOJTy4CHHBIE
3HAHMSA pu
W3y4ICHUH
MOCTETYIONUX
ITUCLUTIIINH
OIIK-3 cnoco6GHOCTh 3HACT COBPEMCHHYIO 3HaHue 00X CriocobeH 45-64
HCTIONB30BaTh 3HAHUA O | (IIOPOTOBBIHA (usnueckyto IIPEICTaBICHUN O MIPUMEHSATD
COBPEMEHHOMI YPOBEHB) KapTUHY MUpa, COBpPEMEHHOW (H3HYECKOM COBpPEMEHHBIE
(bu3HYecKoil KapTHHE MPOCTPAHCTBEH | KapTHHE MHUDA, TPE/ICTaBJICHUS O
MHpa, HO-BPEMEHHBIX | MPOCTPAaHCTBEHHO- (u3mUuecKoil KapTHHE
IIPOCTPAaHCTBEHHO- 3aKOHOMEPHOCT | BPEMEHHBIX MHpa, €To
BPEMEHHBIX U, CTPOCHHE 3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCTSIX, BEIIECTBA IS CTPOEHHH BELIECTBA AJIS
CTPOCHHH BEUIECTBA AJIS MOHMMaHHSA MOHMMAHHS OKPY’KaIOIIETO
TIOHUMaHHS OKPYXKAaIOIIETO MUpa U SIBICHUH MTPUPOJIBI;
OKPY’KaroIIEro MUpa U MHpa U SBJICHUN
ABJIEHUHA IPUPOIBI IIPUPOJIbI;
yMeeT pasOuparbcsi B | YMeHuUe pa3ouparthcs B Cnoco6HOCTh 65-84
(MpOABUHYTHIN) | CYHIHOCTH CYIIHOCTH COBPEMEHHOM KJIacCu(HUIMPOBATH
COBPEMEHHOM (bu3nIecKoil KapTHUHE MHUpPa, | OTXOMBI
(uznueckoi IIPOCTPAHCTBEHHO- MIPOMBILIJIEHHBIX
KapTUHE MHPA, | BPEMEHHBIX IPENIPUITHN U
MPOCTPAHCTBEH | 3aKOHOMEPHOCTSIX, XapaKTepU30BaTh
HO-BPEMEHHBIX | CTPOEHMH BELIECTBA IS TIPOIIECCHI,
3aKOHOMEPHOCT | MOHMMAaHHMS OKPY)KAIOIIETO | HMPOUCXOSIINE TPH
X,  CTPOCHHH | MHUpA M SIBJICHHUH NPUPOABL; | XpaHEHHH U
BEIleCTBA IS | pa3OMpaThCs B CYIIHOCTH TepepabOTKH CHIPhS
IIOHUMAaHUs XUMHYCCKHUX,
OKpY>KaroIIEro OMOXUMHUYECKHX,
MHUpA U SBJICHUN | MHUKPOOHOJIOTHYECKUX U
TIPUPOLBI; JIpyrux IpoLECCOB,
pa3dupatbcsi B | MPOTEKAIONIUX IPH
CYITHOCTH XpaHEHNH U IiepepadoTkKe
XUMHUYECKHX, IHUIIEBBIX CUCTEM
OMOXUMHUYECKUX
)
MHUKpPOOHOJIOr Y
€CKHMX U APYIHX
IPOLIECCOB,
MPOTEKAFOIINX
IIPU XPAHEHUU U
nepepaboTke
MHIIEBBIX
CHCTEM;
BJIAJIEET KOMIIJIEKCOM BrnageHue KoMILIEKCOM CriocoOHOCTB 85-100
(BBICOKHTA) 3HAHUH 0 | 3HaHUH O COBPEMEHHOM OIICHHUTH CTETICHb

COBPEMEHHOI

(bu3nYecKoii KapTHHE MUpa,

BIIMAHUA




(husnveckoit MPOCTPAHCTBECHHO- 3arps3HEHUs
KapTHHE MHpa, | BPEMEHHBIX aTMOC(EepHOTO
MPOCTPAHCTBEH | 3aKOHOMEPHOCTSX, BO3/yXa, BOJIBI U
HO-BPEMEHHBIX | CTPOCHHUH BEIIECTBA IS TTOYBHI Ha 3/I0POBBE
3aKOHOMEPHOCT | IMOHWMAaHHS OKPY)KAIOIIero | JIONeH, a TaKkxke
X, CTPOSHHH | MHpa U SABICHUU IPUPOABI, | MPUMEHSITH 3HAHHE B
BelIeCTBA IS 00JacTH XUMHH IS
MOHUMAaHHS OCYIIECTBIICHUS
OKPYXAaroIIero OIICHKH KavyecTBa
MUpA U SIBICHUN CBIPhsI
TIPUPOIBI;
KOMITIIEKCOM
3HAHU,
MTO3BOJISTFOIIIM
OIICHUTH
OCHOBHbBIE 3HaHue 00 OCHOBHBIX Cnoco6HOCTh 45-64
MOHATHUS TEOPHU | METOAAX U IMpHUeMax TIPOBOJIUTH
TUTAHUPOBAHHS TIPOBEICHUS SKCICPUMCHTAIBHBIC
XUMHUYECKOTO AKCIICPUMEHTAIBHBIX HCCIICIOBAHUS B
3HaeT SKCIICPUMEHTA; HCCIIeTIOBaHUM B CBOCH cBOCH
(moporoBsIit METO/bI npodheCCUOHATBHOM npo¢eCCUOHATBHOM
YPOBEHB) opraHuzanuu M | objactu obmacTH
MIPOBEICHHUS
IKCIIEPUMEHTA
BHBIX
HCCIIC TOBAaHHIA
OCYILIECTBIIAITh VYMeHue UCIob30BaTh CriocoOHOCTH 65-84
KOPPEKTHBII ¢du3nIecKre 3aKOHKI MPH TIPaBHIBHO
ymeer BEIOOp TUTIA | aHAIH3E U PEIICHUN (ukcupoBaTh
- N XUMHUYECKOTO pooeM €3yJIbTaThl CBOUX
T1K-9 Bmanenune (IIpOABHHYTHII) p 5 pesy. E
OCHOBHBIMH METOJIaMH 9KCIIEPUMEHTA npogecCHOHATBHOM HCCIIeIOBAHUI
¥ IpHeMaMu npu €ro | JesATeIbHOCTH
MIPOBEICHUS TUIAHUPOBAHUH.
SKCTIEPHMEHTaTBHBIX HaBBIKAMU Brnanenue BeImosHEHIEM CriocobHOCTB K 85-100
HCCHCHOBaHI/Iﬁ B cBOEH NIPUMEHEHUS XUMHUYCCKUX Ha60paTOpHBIX MAaTEMAaTHYCCKOMY
HpO(l)eCCI/IOHaJ'ILHOI\/‘I METOJIOB OHepaHI/If/'I, MCTOAaMU OIMUCAHUIO U
MIPOBEICHUS (PU3NUECKUX HHTEPIPETALIMH
obactu ITaHUPOBAHUS POBC/ICHH b priperar
HU3MEPEHU, METOAaMuU MOJYYCHHBIX
XUMHAYECKOT' .
CCKOro OIICHKU TOTPEITHOCTEHN MpU | pe3yJbTaTOB
OKCHEPUMEHTA, | rpoBeeHUH IKCIIEPUMEHTA
OCHOBHBIMH
BIIAJICET METOJIaMU U
(BBICOKHIA) prueMaMu
MIPOBEICHUS
IKCIICPUMEHTAT
BHBIX
HCCIIEIOBAaHUM B
CBOCH
npodeccroHanb
HOM o0JacTu
OCHOBHEIE CrocoOHOCTD 45-64
3HaHWE OCHOBHBIX METOOB
METOIbI u PUMEHSTh
ITK-10 ciocoGHOCTB U IPHUEMOB IPOBEIECHUS
TIPUEMBI OCHOBHBIE METO/IBI K
MIPOBOJIUTH IKCIICPUMEHTAIBEHBIX
MIPOBEICHUS o TIPUEMBI TIPOBEICHUS
CTaHJApTHBIC U HCCIIeIOBaHUM B  00JIACTH
3HaeT IKCIIEPUMEHTAIT IKCIEPUMECHTAITBHBIX
cepTU(UKAIIMOHHEIC . CTaHJApTHBIX u .
(ToporoBsIit BHBIX HCCIIeIOBaHUI B
UCTIBITAHUS CBIPbS, N CepTU(PUKAITMOHHBIX
N YPOBEHB) HCCIIeIOBAaHUHN B o . | obmactu
TOTOBO# MPOAYKIIUH U . UCTIBITAHUHN CBIPHsI, TOTOBOM
cBOCH CTaHIApPTHBIX U
TEXHOJIOTUIECKHUX MIPOTYKITHH u
npodeccnoHanb cepTU(UKAITMOHHBIX
TIPOIIECCOB o TEXHOJIOTHIECKHIX N
HOW  oOmnactw; HCTIBITAHUN CBIPBS,

CTaHIAPTHBIC H

MIPOIIECCOB

TOTOBOM NMPOAYKITUU




cepTH(UKALNOH

U TCXHOJOI'MYCCKUX

HbIC UCIIBITAaHHS MPOLIECCOB
CBIpbsl, TOTOBOM
NPOAYKUUH |
TEXHOJIOTHYECK
UX MIPOLECCOB
TIPOBOIUTH ‘YMeHne npoBOAHTE CriocobHOCTH 65-84
CTaHJAapTHBIE W | CTaHIApTHBIE U MIPOBOJIUTH
cepTH(UKAINOH | cepTH(UKALMOHHbIE CTaHJapTHBIC U

yMeeT HBIE HMCHBITAHUS | UCTIBITAHMS CHIPBs, TOTOBOM | cepTH(UKAINOHHbBIE

(MPOABHHYTHIA) | CHIPbS, TOTOBOH | HPOAYKLHH H UCTIBITAHHS CHIPBS,
NPONYKUUH ¥ | TEXHOJOTHYECKHUX TOTOBOH MPOAYKINU
TEXHOJIOTHYECK | MPOIIECCOB Y TEXHOJIOTHYECKHX
UX TIPOLECCOB IPOLIECCOB
HaBBIKAMU Brnanenue ocHOBHBIMH CnocoOHOCTS B 85-100
OpraHu3alMyd W | METOJaMH ¥ HpHeMaMH MIOJTHOM 00BeMe
NPOBENICHUS HPOBENICHUS TIPOBOJHTH
CTaHOAPTHBIX H | SKCIICPUMEHTAIbHBIX CTAaHJApTHBIC U
CepTU(UKALNOH | HCCIIEAOBaHHI B CBOCH cepTU(UKAMOHHBIC
HBIX HCIBITAHUH | mpodeccHoHanbHOM UCIIBITAHUS CHIPBS,
CBIpbsI, TOTOBOW | 0OJIACTH; CIIOCOOHOCTEIO TOTOBOMH MPOIYKLIH
NPOAYKUUH ¥ | NPOBOJAWTH CTaHAAPTHBIE U | U TEXHOJOTHYECKHX
TEXHOJIOTHYECK | cepTH(UKAIIMOHHBIE HPOLIECCOB
UX TMPOLECCOB; | UCIBITAHUS CHIPbsI, TOTOBOM
TEOPETHYECKUM | MPOAYKIUH U
U METOJaMH M | TEXHOJOTHYECKHX

BJajzeeT

o npHeMaMH HPOLIECCOB

(BBICOKHIA) HpoBeCHH
CTaHOApPTHBIX H
CePTUPHUKAIOH

HBIX MCHBITAHUH
CBIpbsl, TOTOBOI
NPONYKUUH |
TEXHOJIOTHYECK
UX TPOILECCOB B
obiact
npodeccroHann
HOU
JIeSITeIIbHOCTH




MeToauueckune PE€KOMECHIAIINU, ONIPCACTIAIOINNEC MPONCAYPbl OCHUBAHUSA

Pe3yJabTaTOB OCBOCHHUA TUCHUIIJINHBI

Texkymas arrecTanmmsi CTYJAeHTOB. TeKylnas arTrecTanus CTYJISHTOB II0
mucruiuinHe « Opraindeckas XUMusl 1 OMOOpPTaHWYeCKash XUMHs» MPOBOJUTCS B
COOTBETCTBHM C JIOKAJbHBIMH HOpMAaTHBHBIMH akTamMu JIBDY wu sBisercs
00s3aTEIILHOM.

Texymas arrecranmss 1o AuciuiuimHe «OpraHudeckass XUMHS |
OmoopraHuyeckass XUMHS» MPOBOIUTCS B (OpME KOHTPOJIBHBIX MEPONPUITHH -
3aIIATHI TIPE3EHTAINH, JOKJIaI0B, TECTUPOBAHUS - IO OICHUBAHUIO (PaKTHUECKHX
PE3yNbTaTOB 00YUYEHHUS CTYACHTOB U OCYIIECTBIISCTCS BEIYIIIMM MPETIOAaBaTEIeM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

— ydeOHas OWCHMIUIMHA (AKTHBHOCTh Ha 3aHATHIX, CBOCBPEMEHHOCTH
BBITIOJTHCHUS PA3IMYHBIX BUOB 33JaHUH, TTOCEIIAeMOCTh BCEX BUIOB 3aHATHH 10
aTTECTyEeMOM JUCIUTIIINHE);

— CTeIeHb YCBOCHUS TEOPETUUYECKUX 3HAHHHA;

— YpOBEHb OBJAJACHHS MPAKTHUYCCKUMU YMCHHSIMH W HaBBIKAMH IO BCEM
BUJIaM y4eOHOM paboThI;

—  pe3yJbTaThl CAMOCTOSATEIIBHON paOOTHI.

IIpomeskyTOYHAst aTTecTalMsi CTYAeHTOB. lIpomexyTrouHass arrecTanus
CTYJIEHTOB TI0 auciurinHe «OpraHudeckas XUMUsS U OMOOpTraHWYECKass XUMUS
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMU HOpPMATUBHBIMU akTamMu JIBDY wu
SIBJISIETCS 0053aTEIHHOMN.

B 3aBucuMoCTH OT BHJA NPOMEXKYTOYHOIO KOHTPOJSA IO AUCUMIUIMHE U
GbopMBI €ro opraHuzalud MOTYT OBITh MCIOJIB30BAHbl PA3TUYHBIC KPUTEPUHU

OLICHKH 3HAHWW, YMEHHUU U HABBIKOB.

Hrorosas arrecranusa CTYACHTOB. Hrorosas arrecranust CTyACHTOB I10

JUCIUITIIMHEC ((OpFaHI/I‘leCKaH XUMHA U 6I/IOOpFaHI/IquKaﬂ XUMUS» TMIPOBOAUTCA B



COOTBETCTBHM C JIOKaJbHBIMM HOpMaTuBHbIMU aktamu JB®DY wu sBisgercs
o0si3aTenbHON. B KadecTBe MTOTOBOrO KOHTPOJISA 3HAHWUN YYaIIUXCSl MPOBOJIUTCS

OK3aMCH.

KpuTtepun BoicTaB/IeHNs OLIEHKH CTYJIEHTY HA 3a4eTe/ IK3aMeHe 10

AUCHHUIIIINHE «OpFaHI/I‘IECKaﬂ XUMHUA U 6n00prannquKaﬂ XUMUA»

Bajbl Ouenka
. . TpedoBanus k chpopMUPOBAHHBIM KOMIIETEHMAM
(pedTUHrOBOM IK3aMeHa

OLICHKH) (crangapTHas)

100-86 COMAUYHOY OueHKa «OTJIMYHO» BBICTaBJISETCS CTYACHTY, €CIU OH
rIyOOKO M TPOYHO YCBOHWJI IMPOTPaMMHBIH MaTepuall,
HCYEPIBIBAIOIIE, MOCICI0BATCIBHO, YETKO M JIOTHYECKH
CTPOWHO €ro M3JIaraet, yMeeT TECHO YBS3bIBaTh TCOPHIO C
MPAKTUKOH, CBOOOJNHO CHpaBIsSeTCS C  3aJadaMu,
BOIIPOCAMH U JPYTMMH BHJIaMU TNPUMCHCHHS 3HAHUH,
MIPUYEM HE 3aTPYIHSIETCS C OTBETOM IPU BHIOM3MCHCHHUH
3a7aHu, UCTIONB3YET B OTBETE MaTepuan
MOHOIrpaduuecKoi JMTEPATYPHI, IIPaBUIIBHO
00OCHOBBIBAET MIPUHSITOE peleHue, BlIageeT
Pa3HOCTOPOHHHUMH HaBBIKAMH U MPHEMaMU BBITIOJTHEHUS
MPAKTUYECKHX 3a]1au.

85-76 «xopouio» OueHKa «XOpOIIO» BBICTABISAETCA CTYAEHTY, €CIIH OH
TBEPAO 3HAET MaTepuana, TPaMOTHO M IO CYIIECTBY)|
W3JIaraeT ero, He JOIYCKas CYIICCTBEHHBIX HETOYHOCTEH
B OTBeTC Ha BOMNPOC, TPABWIHLHO IMPUMEHSIET)
TEOPETUICCKHE MOJIOKCHHSI TIPU PEIICHUH MPAKTUICCKUX
BOIIPOCOB U 3ajad, BJIaJIeeT HEOOXOIMMBIMH HAaBBIKAMU H
MpUEMaMH UX BBITTOJHEHUS.

75-61 «y008671emeop O1neHKa «yIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYAEHTY,
UMenbHO» €CII OH UMEEeT 3HaHHS TOJBKO OCHOBHOT'O Marepualia, HO
HE YCBOWJI €ro Jeralieif, JIOImyCKaeT HETOYHOCTH,
HEJIOCTATOYHO TPABHIbHBIC (OPMYIUPOBKH, HAPYIICHHS
JOTMYECKOM  IOCIIEOBATEIBHOCTH B W3JIOKCHHUH
MPOrPaMMHOTO MaTepualia, HCIBITHIBACT 3aTPyAHCHHS
MIPY BBITIOJIHEHUHU TPAKTUIECKUX PadoT.




60 u Huxe «Heyooenemeopume (OLEHKa «HEYIOBJIETBOPUTEIHHO BBICTaBJISIETCS
IbHO» CTYAEHTY, KOTOpBI HE 3HACT 3HAYUTEIBHOW YacCTH
MIPOrpaMMHOTO MaTepHaja, JOIYCKAeT CyYIIeCTBEHHbIE
OmMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHECHUSIMHY]
BBITTOJTHSIET MIpaKkTHUecKue padoTsl. Kak mpasuio, onenka
«HEYIOBJIETBOPUTEIIFHO» CTABHUTCS CTYJCHTaM, KOTOpHIE
HE MOTYT IPOJOJDKUTH 00ydeHHE 03 TOTOTHUTEIbHBIX

OneHo4YHBIE CPeCTBA /1JI5l IPOMeKYTOUHOM aTTecTanun (2 Kypce, 3 ceMecTp)
[TpomexyTouHass arrecranusi BKJIOYAeT JAOKJIAJ U OTBET CTYACHTAa Ha

BOIIPOCHI K 3K3aMCHY.

OueHo4YHbIE CPeIcTBA IJIsl HTOroBo# aTTecTanmuu (2 Kypc, 4 cemecTp)
ATTrecTranus BKJIIOYAET JOKJIAJ, 3alIUTy pedepara W OTBET CTyAEHTa Ha

BOIIPOCHI K IK3aMEHY.
Bomnpocsl k 3xk3aMeHy
1. THUIbl XUMUYECKUX CBSI3€M B MOJIEKYJIaX OPTAaHUYECKUX COCTUHECHUMN.

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

Nx paznuuusi.

3. Tunbl TMOpUIU3AIMY B OPraHUYECKUX COSTUHECHUSIX.
4, Turibl CBsI3€l AaTOMOB B OPraHUYECKUX COCIUHEHHUSX.
5. I'omomornueckuit  psyx  ankaHoB. OOmias  dopmyina, CTpoeHHe,

u30Mepusi, HoMeHKIaTypa. [Ipupo/iHble HCTOUHUKYU aJIKaHOB: HEPThH U MPUPOIHBIN
ras.

6. [IpombllieHHBIE  CTIOCOOBI  MOMYYEHUS] aJKAHOB: PpPEKTU(UKAIUS
He(TU, KPEKUHT BBICIIMX AJIKAHOB..

1. CunTeTHYecKHe METOAbl TOJYyYEeHHUS ajKaHoOB: peakuus Bropua-
[HopsiruHa, TUIPUPOBAHHE HEHACHIIIEHHBIX YIJIEBOJOPOAOB, BOCCTAHOBIICHUE

QJKWAITaJIoreHn1oB, KeroHoB 1o Kwxnepy u Kiuemenceny. Ilomydenwme



MPENEIbHBIX YIJIEBOJIOPOJOB W3 KAapOOHOBBIX KHCJIOT: TMHPOJIN3, DIICKTPOIIH3
(peakmust Konnoe).

8. XYWMHYECKHE  CBOMCTBAa  allKaHOB:  MEXaHU3M  PaJUKaIbHOTO
3aMEIICHUSI; PEaKIMH TaJOTCHUPOBAHUS, CYyJIb()OXIOPUPOBAHKS, HUTPOBAHUSI.
Peakiuu, unyniue ¢ pa3pbiBoM cBsizeit C-C: KpEeKUHT U OKHCIICHHUE.

Q. Hcnonb3oBanue TMpeAesibHBIX YIJIEBOJOPOJOB W MPOIYKTOB HUX
nepepadoTKU B OPTaHUIECKOM CHHTE3€E. YTIIEBOIOPOIBI KAK MOTOPHOE TOILIHBO.

10. ['omonorudeckuii  psii ATUICHOBBIX YIVIEBOJAOPOAOB (0JE(hUHOB).
O6mas popMyna, cTpoeHHe, U30MEPHsi, HOMEHKIaTypa.

11. [IpombllieHHBIE  CIIOCOOBI  TOJMYYEHHsI AJIKEHOB: KPEKUHI U
JETUAPUPOBAHUE aIKAaHOB. (CHHTETUYECKHME METOAbl IOJYYEHHUS AJIKEHOB:
JIETUIPOTaJIOTeHUPOBAHUE, AeruapaTanns cnuptoB. [IpaBuno 3aitiesa.

12, XUMHUYECKUE CBOMCTBA. Mexanuzm AIEKTPOGUILHOTO
MPUCOEANHEHUS 1o C=C-cBs3m. Peakuun rajoreHUpPOBAHMS,
rUApOrajloreHnpoBanus, ruaparanuu. [Ipasuno MapkoBHukoBa. Katanutuueckoe
TUAPUPOBaHUE OJIC(HHUHOB.

13. Peakuuu oxucienuss oneduHOB ¢ pa3phlBOM H 0e€3 pa3pbiBa
yraeBojopoaHor 1enu (peakuuss Barnepa). O30HuUpOBaHUE € 030HUIAHOE
paclIEeIJIEHUE aJKeHOB KaK METOJ YCTaHOBJIEHHMS MX CTpoeHus. KauecTBeHHbIE
PEaKIUY HA HAJIMYKUE TBOMHOM CBSI3U.

14, Knaccudukanus aueHoB. Homenknatypa. DJIEKTpOHHOE CTpOEHUE
1,3-conpsiKeHHBIX TUECHOB.

15. Peakuuu snektpodpunsHoro 1,2- uw 1,4 — mnpuCOCIUHEHUS K
CONPSDKEHHBIM ~ JTMEHAM  TaJOrE€HBOJOPOJOB U TrajioreHoB.  Baxkneimme
npeactaButenu: 1,3-0yTaiueH u U30MpeH - MOHOMEPHI ISl CHHTE3a KayuyKOB.

16. ['omonorudyeckuid  psii  alETUICHOBBIX  YIIeBOAOpPonoB. OOmias
dbopmya, cTpoeHue, u3omepusi, HoMeHkiarypa. [Ipupoa TpoiHO# CBS3H.

17, [IpoMbINUIeHHBIE CIIOCOOBI TOJYYEHHUSI allETWICHA: TEPMHYECKOE

pa3NoKEeHNE MEeTaHa, KapOUTHBIA METOI.



18. MeTonapl CHHTE3a aJKWHOB: JETHAPOTAJIOTEHUPOBAHUE OPTAaHUYECKUX
JIUTaJIOTEHUI0B, CHHTE3bl HA OCHOBE all€TUJICHA.

19. KucnorHelif xapaktep TEpMUHAIBHBIX QJIKHHOB. 3aMelleHHe Ha
MeTan (0Opa3oBaHUE AalETHIICHUIOB - KAauyeCTBEHHAs peakiMs Ha KOHIEBYIO
TPONHYIO CBS3b).

20. Oxucnenue AJIIKUHOB. [Tonumepuzanus alleTUJICHOBBIX
yII€BOIOPOIOB, TPUMEPH3AIHS alleTUIeHa U €ro TOMOJIOTOB.

21. Apomartruueckue YTJIEBOIOPO/IbI (apeHsnl). Knaccuduxanus
apoOMaTHYECKUX YriaeBoAOponoB. beHzonm wu ero romosorun. HWM3omepus wu
HOMEHKJIaTypa. Haxoxxaenue B mpupoe.

22, CnocoObl mosydeHus: O€H30Jla U €ro TOMOJIOTOB: apoMaTH3aIIUs
aJIKaHOB, TPUMEpU3AIMs AITKHHOB, AJKHIMpOoBaHHWE OeH3oma, peakuus Bropra-
®duTtTHra, BelICICHUE U3 HEPTH U KAMEHHOYTOJIbHOW CMOJIBI.

23. DOneKTpoHHOE CcTpoeHue OeHzosbHOro Kojbia. dopmyna Kekyse.
CoBpeMeHHOe TIpecTaBlIeHre 0 CTpoeHn: Oen3ona. [loHsTre 00 apoMaTHYHOCTH.
[IpaBuno Xrokkers.

24, XUMHUYECKHE CBOMCTBa apeHOB. MexaHu3M  3JIeKTpOPUIHLHOTO
3aMEIleHUs] B apOMaTUYECKOM cucTeme. Peakiinu rajoreHupoBaHMs, HUTPOBAHUS,
Cynb(UpoBaHUs, aTKUIUPOBaHUS U amwinpoBanue 1o Dpunento-Kpadrey.
OO6pazoBanue EKTPOPUILHBIX PEAreHTOB U POJIb KaTalllu3aTOPOB.

25. Brnusuaue 3amectuTesnieil Ha HaIpaBJICHHE PEAKINi AJIEKTPODOUILHOTO
3aMEIIEHUS M Ha PEaKIMOHHYI0 CIIOCOOHOCTh OCH30JIbHOTO Kouiblia. OpHeHTanus
npyl HAJIMYUU JIBYX 3aMECTHTENICH: COTJlacOBaHHAs MW  HEcorjacoBaHHasl.
PanukanbHOe rajoreHupoBaHHE aTKUIOCH30JI0B B OOKOBYIO Iiemb. OKucaeHUe

OeH30J1a U €ro roMoJI0roB. Peakiuu npucoeAMHEHUsI BOAOPOIa, XJIOpa.

206. Cmuptet u  ¢enonsl. Crpoenme, kiaccudukaius, HU30MepHs,
HOMEHKJIATypa.
27. [TpoMBINIICHHBIC METOJIBI MTOTYYEHUST CIIUPTOB: THAPATAIIUS AJTKEHOB,

(epMEHTAaTUBHBIM TUIPOIU3 YIIEBOAOB. MeTONIbl CHHTE3a CIUPTOB: THUAPOIH3

AJIKHUJITAJIOTCHU 0B, BOCCTAHOBJICHHUEC Kap6OHI/IJ'II>HBIX CO€,III/IH€HI/H>'I.



28. [Tomyuenue (HeHOTIOB THIPOIU3OM APUITAIOTCHUIOB M OKHCIECHHUEM
M30MPONUII0eH305a (KyMOJIbHBIA METO.).

29. duznyeckre CBOMCTBA cUPTOB U (eHOoJIOB. PacTBOpUMOCTh B BOJIE,
BBICOKHE TEMIIEpAaTypbl KUIIEHUS - KaK CJEICTBHE OOpa30BaHMUS BOJOPOJHBIX
CBsI3EM.

30. XYWMHYECKHE CBOMCTBA CHUPTOB W (PEHOJIOB:  KUCIOTHOCTb,
oOpa3oBaHHE aKOTOJATOB M (eHONITOB. Pa3HWIla B KHCIOTHOCTH CIHPTOB H
denono. Jleruaparanusi CHUPTOB, OKUCICHUE UX 10 KapOOHUIBHBIX COSAMHEHUH.
OOpa3oBaHUE NPOCTHIX U CIOKHBIX F3PUPOB.

31. Peakiuu (eHOJI0B MO apOMATUYECKOMY KOJIbILY: TaJIOT€HUPOBAHUE,
HUTpOBaHHe, cyiabpupoBanue. [lomydeHue NUKPUHOBOW KHUCIOTHL. AHAIHU3
CIUPTOB U (DEHOJIOB.

32. Anbaerunel u ketonbl. Knaccudukamnus. Homenknatypa. M3zomepust.

33. Crpoenne kapOoHWIbHOW Tpynmnel. [lomydeHune u3  COHUPTOB,
JUTAJIOT€HONIPOU3BOAHBIX, AJIKWHOB, KapOOHOBBIX KHUCJIOT, OKCOCHUHTE30M U3
AJIKEHOB.

34. OU3NYECKUE M XUMHYECKHE CBOMCTBAa AJIBIETUAOB W KETOHOB.
Peakiuu ¢ HykjI€opWIbHBIMA pearecHTaMU: CHUHUIBHOM KHUCIOTOW, CIHUPTaMHU.

['mapupoBanue. OKHUCIECHUE.

35. Otnuune CBOWMCTB albIETUJ0B OT CBOWCTB KETOHOB. MypaBbUHBIN
aJbJICTU]L.
36. Knaccudukanus kapOOHOBBIX KHCJIOT MO OCHOBHOCTH W CTPOCHHIO

YIJIEBOJIOPOAHOIO paguKaa.

37, [ToHsiTHE O BBICHIMX U BBICOKOMOJIEKYJIAPHBIX KApOOHOBBIX KHCIOTAX.
N3omepus. Homenknatypa. CtpoeHue KapOOKCHIBHON TPYIIIBI.

38. OpnoocHoBHble KapOoHOBbIe KucHOThl. Ctpoenue. Ilomydyenue wu3
CHHUPTOB U aJIbJAECTUAO0B, OKUCICHUEM NTapa(UHOB, OKCOCHHTE30M.

39. duznueckre U XUMUYECKHE CBOMCTBA KapOOHOBBIX  KHUCJOT.

KucnotHocts. O0pazoBanue coneit. [lomydeHue cloxHbIX 23(UPOB.



40. MypaBbuHasi, yKCyCHasi, MaJbMUTHHOBAs M CTEAPUHOBAS KHCIIOTHI,
OeHn3oiiHas kucnoTa. [loHsiTie 0 MbuTax.

41. [ToHsITHE O HETIPEACTBHBIX M IBYXOCHOBHBIX KApOOHOBBIX KUCTIOTaX.

42. Amvunbl. Ctpoenme. Kraccudukanus, m3oMepus W HOMEHKJIATypa.
[lepBu4HbIC, BTOPUYHBIC U TPETUIHBIC AMUHBI.

43. [TomyueHne aMHWHOB W3 TaJOTSHONPOU3BOMHBIX, aMHUIOB KHCJIOT,

HUTpOCOeINHEHNN. DU3NYECKUE U XUMUYECKUE CBOMCTBA.

44, OcHoBHOCT, amMuHOB. OOpa3oBaHHe coOjled. AJKUIMPOBAHUE WU
allMJINPOBAHHUE.
45. Knaccudukanus  aMUHOKUCHIOT  (HEMOJSIPHBIE W MOJISIPHBIE;

HEUOHOT€HHbIE W  HOHOTEHHBIE; HEWTpaJbHbIC, KHUCJIBIE W  IICIOYHBIE;
anudaTtruiecKue, MUKINYECKUE, FTeTEPOIIMKINYECKUE U apOMATHUYECKUE).

46. N3omepus, HoMeHKIIaTypa U (pU3NYeCKrue CBONCTBA aMUHOKHCIIOT.

47. [lonsitTue o OumonsipHoM  uWoHe. M3oanexTpudueckass  ToYKa.

Xumuyeckue cBorucTBa. AM(MOTEPHOCTD.

48. Peaxiuu kapOOKCUITBHOM TPYIIIBI AMUHOKHUCIIOT: 00pa30BaHUE COJICH,
a(upoB.
49. Peakiuu aMUHOTPYNTIIBI aMUHOKHUCIIOT: 00pa3oBaHue COJICH, peakilus

C Q30TUCTOU KUCIIOTOM.

50. Peaknmuu ¢ ywactMeM — KapOOKCWMJIBHOM W aMUHOIPYIMIL:
KOMIUIEKCO0Opa30BaHue, peakluu Ipyu HarpeBaHUU aMUHOKHCIIOT.

5l. Peakiusi mpUpOAHBIX a-aMUHOKHCIIOT ¢ HUHTHAPUHOM, 0Opa3oBaHUE
nentuaoB. Onpeaenenue. Knaccudukaiys o 4ucily 3B€HbEB B LIUKJIE, IPUPOJE U
YUCITY TE€TEPOATOMOB.

52. [Ipocteie u cnoxuble Oenku. CrTpoeHHe NENTHUAHOW CBSI3U.
[lepBuuHasi, BTopu4Hasi, Tp€TUYHAs U YETBEPTUYHAS CTPYKTypa Oeka.

53. DJEeMEeHTHBIII COCTaB W MOJEKyJsipHas Macca OeikoB. DU3MKO-

XUMHWYECKUE CBOUCTBA.



54, benkn KakK ITOJIMDJIEKTPOJIUTBI. N30351eKTpHUECKAsITOUKA.
Komnnmonnneie cBoiicTBa 6EIKOBBIX pacTBOPOB. BiinsHuE HA pacTBOPUMOCTH OEITKOB
UX aMUHOKHUCJIOTHOTO cocTaBa, pH, Hanu4uus 3J€KTPOJIMTOB, TEMIIEPATYPHI.

55. Henatypanusa. CnocoOsl ruaposnsa Oenka.

56. [IpocTeie  (MOHOcaxapuabl) H  CIOXKHBIE  (OJMUrOcCaxapujibl
noyvcaxapuabl)  yriaeBoAbl. Monocaxapuasl. Knaccudukamus.  Ctpoenue,
OKCUKApOOHMIIbHAS (IICTTHAs) U ToTyareTaibHas (mukiamaeckas) ¢opmbl. CriocoObt
U300pKEHHUST MOJIEKYJ MOHOCAXapUIOB: TMPOEKIHUOHHBIE U MEPCHEKTUBHbBIC
dbopmysl, D-u L-gpopMbl MOHOCaxXapHI0B.

S7. Kospuaro-nenHass  tayromepuss ~ MOHOcaxapuuoB.  Duznueckue
CBOMCTBa. XHMHYECKHE CBOWCTBA. Peakuuu OKHCIEHUS, BOCCTaHOBJIECHUS,
o0pa30BaHUE CaxapaToB, ATKUIUPOBAHUE U ALIUITUPOBAHNE MOHOCAXAPUIOB.

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

59. Onurocaxapunsl. HeBoccranaBnuBaronme (caxaposa, Tperajiosa) u
BOCCTAHABJIMBAIOIIME JHcaxapuabl (ManbTO3a, Ieioono3a, jakrto3a). Cocras,
CTpOEHHUE.

60. KonpyaTo-LienHas TayToMepuusi BOCCTAHABIMBAIOLIUX JIUCAXapHJIOB.
Xumunueckue cporctBa. HaxoxaeHnue B mpupo/ie.

61. [Tonatne o TromMmomnonucaxapuaax (Kpaxmani, TJIUKOTE€H, XWTHUH,
LEJUII0JIO3a) M TeTepornojiucaxapuaax (TMalypoHOBas —KHCIIOTa, TelapuH,
XOHJIpoUTHHCYIb(aTh). Ux coctaB, ctpoenue. Haxoxaenue B mpupo/ie.

62. Knaccudukauus  xupoB.  HeilTpanbHbie xupbl.  OOmas
XapaKTePUCTHUKA KUPHBIX KUCIOT, BXOJISIINX B COCTAB KUPOB.

63. du3MuecKue W XUMHUYECKHE  CBOMCTBAa  JKMpOB. ['Hapomnus.
OwmynerupoBanue. [Iporopkanue.

Kpurepuu oueHku (yCTHBIN OTBET)

— 100-86 GamioB — eciy OTBET MOKA3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOM MpeAMETHON 00JacTH, OTIMYAeTCsl TITyOUHOU M TOJTHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJIOTUYECKUM aIapaToM; yMEHUE OOBSICHATh

CYITHOCTh SIBJICHUH, MPOIECCOB, COOBITHIA, JENaTh BHIBOJLI U O0OOOIICHUS, 1aBaTh



apryMEHTUPOBAHHBIE OTBEThI, MNPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTHYECKOW PEUYbl0, JOTMYHOCTh W MOCIEAOBATEIIBHOCTh OTBETA; YMEHUE
MPUBOJIUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00IacTH.

— 85-76 - OamnoB — OTBET, OOHAPYKMUBAIOIIMKA TMPOYHBIE 3HAHUSA
OCHOBHBIX TPOIECCOB U3YYaeMOU MPEIMETHON 00JIaCTH, OTIMYACTCS TIIyOUHON |
MOJIHOTOW PaCKPBITUSL TEMBbI; BIAJCHUE TEPMHUHOJOTUYECKUM ammapaToM; YyMEHHUE
OOBSICHATH CYIIHOCTh SIBJICHHUW, TPOIIECCOB, COOBITUM, JeJaThb BBIBOABI H
0000IIeHNs JaBaTh AapPTryMEHTHUPOBAHHBIE OTBETHI, MPUBOJIUTH MPUMEPHI;
cBOOO/IHOE BIIAZICHUE MOHOJIOTUYECKON peublo, JIOTUYHOCTD u
MOCJIEIOBATEIbHOCTh OTBETA. OJHAKO JIONMYCKAETCA OJIHO-JABE HETOYHOCTH B
OTBETE.

- 75-61 Gamn — OLIEHUBAETCSI OTBET, CBUICTEIIHLCTBYIOIIUM B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW TMPEeIMETHOM  00JacTd, OTJIWYaIOIIUICS
HEJIOCTAaTOYHOW TIIyOUHOW M TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOopMUPOBAHHBIMM HABBIKAMHM aHaJN3a SBICHUMH,
MPOLIECCOB, HENOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTUPOBAHHBIE OTBETHl U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOAHBIM BJIAJICHUEM MOHOJOTUYECKOMN
pEublO, JIOTUYHOCTBIO U TMOCJEI0BATEIbHOCTBIO OTBETA. JIOMYCKAETCS HECKOJBKO
OIIMOOK B COJEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,
MIPOBECTH CBSI3b C IPYTUMU aCMEKTaMH U3ydyaeMon 00J1acTu.

— 60 u HmKe 0amIoB — OTBET, OOHAPYKUBAIOIINA HE3HAHHE IMPOIIECCOB
U3y4aeMoil TpeIMETHOM O00JIacTH, OTIMYAIOMIMICSH HErTyOOKUM paCKpPBITUEM
TEMbI; HE3HAHWEM OCHOBHBIX BOIPOCOB T€OpUH, HECHOPMHUPOBAHHBIMU HABBIKAMU
aHanu3a SBJICHUM, MPOIECCOB; HEYMEHUEM J1aBaTh aApryMEHTHPOBAHHBIE OTBETHI,
Ca0bIM BJIAJICHUEM MOHOJOTUYECKONW pEeYbl0, OTCYTCTBUEM JIOTUYHOCTH H
nocJIeI0BaTeNbHOCTU. JlOMyCKAIOTCSl CEepbe3HbIe OLUIMOKU B COACpP>KaHWU OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKN U3y4aeMOi 00J1acTu.



