MMHUCTEPCTBOOBPA30BAHNS 1 HAVKH POCCUNCKOU®EIEPAITN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHuUs

J{a1bHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET
(ABDY)

IKOJIA BUOME/IUIINHBI

«COT'JTACOBAHO»

[1Ix0J16I OHOMETUIIHHEI
Pyxosogurens OIT 19.03. O]
BuorexuHonorus &

«YTBEPXJIAIO»

Hupektop [lenaprameHTa

IHIIEBBIX HAyK /Texuonoruﬁ
/

1O.B. Ilpuxonasko
06 20109r.
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YYEBHO- METOI[I/I‘IECKI/II/I KOMIIVIEKC JUCHHUIIJIMHBI
Xumust OMOJIOTHYECKH AKTUBHBIX BEIIECTB

Hanpagsenue noarorosku 19.03.01buorexnosiorus

[Tpoduns «IlumeBas OMOTEXHOIOTHSI»
®opma MOATOTOBKH OYHAS

[Tkosia GOMETUIMHEI

JlemapTaMeHT NUILEBBIX HAYK U TEXHOJIOTUI
Kypc 3  cemectp 6

Jlextuu 36 dac.

[TpakTuueckue 3anstust _36  yac.
JlaboparopHubie paboTel __ 18 wac.
CamocrosrenbHas pabora _27  yac.

Bcero wacos _144  yac.

Bcero uacoB ayautopHoit Harpy3ku _90 wdac.
KonTponbHble paboThl —  / HE IPEeTyCMOTPEHbI
3auer — __ ceMmecTp

OKk3aMeH — _6_ cemecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHMAMHU 00pa3oBaTENbHOTO CTaHIApTa,
CaMOCTOATENIBHO ~ ycTaHaBinuBaeMoro J[BOY, yTBepKIEHHOro MPUKA30M peKkropa OT
22.03.2017 r. Ne12-13-485

YMKJI oOcyxneH Ha 3acenaHuu JlemapTaMeHTa MHILIEBBIX HAYK M TEXHOJIOTUH, MPOTOKON Ne
_ 5 or« 11 »wurons 2018 .

Hupexrop [lenapramenTa nunieBbIX HayK U TexHojoru: A.1.H. FO.B. IIpuxonpko
CocraBurenu: a.1.H., mpodeccop Ipuxoapko F0.B, K.M.H., norieHT T.B. Bragsikuna



AHHOTALIA
y4e0HO-METOINYECKOTO KOMITJIEKCA TUCHUTIINHBI
«XuUMHsI OMOJIOTUYECKU AKTUBHBIX BEIIECTB)

Hampasnenune noaroroBku:19.03.01 «buorexnomorusy»
[Tpodunb: «[IumeBas OMOTEXHOTOTHS

Y4eOHO-METOANUECKUN KOMILJIEKC JUCUUILTUHBL «XUMHUS OMOJOTUYECKH
aKTUBHBIX BEIIECTB» pa3paboTaH sl CTYIACHTOB 3 Kypca IO HAmpaBIICHUIO
19.03.01 «buorexHonorusi» npoduias moarotroBku «IlumieBas OMOTEXHOJOTHUS B
cootBeTcTBHE ¢ TpeboBaHusiMu OC BO no 1aHHOMY HanpaBlIEHUIO.

JucuuminHa «XuMus OUOJIOTUUECKH aKTUBHBIX BEIIECTBY BXOJUT B 0a30BYIO
4acTh Y4EOHOrO IJIaHa.

OO6masi TPyIOEMKOCTh OCBOCHHUSI JAUCIUIUIMHBI cocTaBiisieT 144 wyacos.
Y4eOHBIM  IUTAHOM  MPEIyCMOTPEHBI  JICKIMOHHBbIe  3aHsATHS  (36uacos),
nabopatopubie 3aHsaTHs (18 wacoB), mnpakTtuueckue 3aHsATHS ~(364acon),
camocTosiTeNbHass pabora cryaeHrta (274aca). JlucuuruimHa peanusyercs Ha 3
Kypce B 6cemecTpe.

ConeprxaHue JUCHUIUIMHBI OXBATHIBACT CIEAYIOUIUNA KPYT BOITPOCOB:

— OCHOBHBIE KJIACChI OMOJIOTMYECKM AKTUBHBIX COCAWHEHUN: TENTUIIbl U
Oenku, GepMEeHThbI, HYKJIEHHOBBIE KHCIOTHI M HYKJICONPOTEHHBI, YTJIEBOILI H
TJIMKOTIPOTEHHBI, TOP()UPHUHBI, JIUTTHIBI;

— XUMHUYECKMH COCTaB W  NPUHIUIIBI  CTPYKTYpHOW  OpraHu3aiuu
OMOJOTUYECKU aKTUBHBIX COCTMHCHHM.

JucrunmHa «XuMus OHOJIOTHYECKH AaKTHUBHBIX BEIIECTB» JIOTUYECKU H
COJIEp)KATEIbHO CBsA3aHa C TakUMHU KypcamMu, Kak «OCHOBBI 0O0mIell u
OpPTaHUYECKOW XUMUNY», «AHAIUTUYECKAs] W (PU3KOJUIOUIHAs XUMuUs», «lluieBbie
1 OMOJIOTUYECKH aKTUBHBIC T00ABKNY, « XUMUS TTHIIIN.

JucnunnmHa ~ HampaBieHa Ha  (OpMHpOBaHHE  MPO(ECCHOHATBHBIX
KOMITIETEHIIUH.

Y4yeOHO-MeTOAMUECKUI KOMIUIEKC BKJIIOYAET B ce04:

— pabouyto nporpamMmy y4eOHON AUCIUILIIUHEI;



— y4eOHO-METOAMYECKOe  OOEClEeYeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuaromuxcs (mpuioxxexue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOPBI-COCTAaBUTEIN Y4EOHO-METOAMYECKOTO KOMIUIEKCa
I.T.H., ipoeccop [lemapramenra

MUIIECBBIX HAYK U TEXHOJIOTHI 10. B. IIpuxoabko

K.M.H., TIOIleHT [lemapTamMeHnTa

MUIIEBBIX HAYK U TEXHOJIOTHI T. B. Bnagsikuaa

Hupexrop Jlenapramenra

MUIIEBBIX HAYK U TEXHOJIOTHI 0. B. IIpuxonbko




MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HKOJA BUOMEJIULNHBI

«COT'JTJACOBAHO» ' «YTBEPXJIAIO»
[IIk0J1bI GHOMEIHIIHHBI R0 Soion Ol Jupextop JemapTamMeHTa
Pyxosoaurtens OIT 19.03.
BuoTexHonmorus

—H— E.B. IIoGpMHHHa =
« 14 » _ 06 \\\r/ 20191.‘

1O.B. IIpuxonsko
06 2019r.

«

e P

PABOYAS TIPOT'PAMMA YUYEBHOM JUCIHUILIVNHBI

XuMus OMOIOTHYECKH aKTUBHBIX BCIICCTB

HanpasJienue noarorosku 19.03.01 buorexnoJiorus
[Ipoduns «llumeBas OHOTEXHOIOT U
®opMa NOATOTOBKYU OYHAS

Kypc 3 cemectp 6
nekuuu 36 yac.
MpakTU4YecKue 3ansatusi 36 yac.

naboparopHbie paboTel 18  wac.

B TOM 4HcIie ¢ ucrnons3oBanneM MAO gek. 4 /op. 8 /1ab.- wuac.
BCETO YaCOB ayJUTOpHOMN Harpy3ku 90  wac.

B TOM 4HCIIE C coiab30BanneM MAO 12 wac.

caMocTosTenbHas pabora 27  dac.

B TOM YHCJIE HA IIOATOTOBKY K 9K3aMeHy 27  wac.

KOHTPOJIbHBIE PA0OTHI (KOJIMYECTBO)

KypcoBasi paboTa / KypcOBOM MPOEKT - CeMeCTp
3a4eT - CeMecCTp
9K3aMeH 6 ceMecTp

Pabouas mporpamma cocTaBieHa B COOTBETCTBMM C TpeOOBaHUSMH 00pa3oBaTENBHOIO CTaHAAPTA,
CaMOoCTOSITENIbHO ycTanapniBaeMoro JIBOY, yrBepxkaeHHoro nprka3zoM pekropa ot 22.03.2017 r. Nel2-
13-485

Pabouas nporpamma o0cyxeHa Ha 3aceilaHnu JlernapraMeHTa MUIIEeBBIX HAYK M TEXHOJIOTUH
mpotokon Ne 5 ot « 11 » mions 2018 _r.

Hupekrtop JlemaprameHTa NUIIEBBIX HayK U TexHoiorui 10.B.IIpuxoapko
CocraBurenu. 1.1T.H., mpodeccop H0.B. [Ipuxoasko, k.M.H., noteHT, T.B. Brnagsikuna



Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa Ha 3acelaHNM AeNapTaMeHTa:

IIpoTokomn oT « » 20 1. Ne

JupekTop nenapTaMeHTa

(monmwuce) (1.0. damunus)

1. PaGouas IporpaMma nepecMoOTpeHa Ha 3aCelaHUM AellapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(mommuce) (1.0. ®amuius)



ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in19.03.01 Biotechnology

Study profile/ Specialization/ Master’s Program “Title”

«Food Biotechnology»

Course title: Chemistry of biologically active substances

Basic part of Block, B1.B.05.05 4 credits

Instructor: Vladykina.T.V)

At the beginning of the course a student should be able to:

OK-3 ability to take initiative and make responsible decisions, aware of the
responsibility for the results of their professional activities;

OK-4 the ability to creatively perceive and use the achievements of science
and technology in the professional sphere in accordance with the needs of the
regional and global labor market;

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

Learning outcomes:

OPK-7 the ability to find and evaluate new technological solutions, design
new food products

PC-1 ability to carry out the process in accordance with the regulations and
use technical means to measure the main parameters of biotechnological processes,
properties of raw materials and products

PC-9 possession of the basic methods and techniques of conducting
experimental research in their professional field; ability to carry out standard and
certification testing of raw materials, finished products and technological processes

Course description:

The discipline "Chemistry of biologically active substances” introduces
students to the main classes of biologically active compounds: peptides and
proteins, enzymes, nucleic acids and nucleoproteins, carbohydrates and
glycoproteins, porphyrins, lipids. The content of the discipline includes
consideration of issues of chemical composition and principles of the structural
organization of biologically active compounds, as well as clarifying the
relationship between their structure and biological functions

Main course literature:

1. Kovalenko, L.V. Biochemical bases of chemistry of biologically active
substances [Electronic resource]: a tutorial / L.V. Kovalenko. - Electron. Dan. -
Moscow: Knowledge Laboratory Publishers, 2015. - 323 p. - Access mode:
https://e.lanbook.com/book/70702.



2. Chemistry of biologically active substances and life processes [Electronic
resource]: study guide / E.V. Antina [and others]. - Electron. Dan. - Ivanovo:
IGHTU, 2015. - 303 p. - Access mode: https://e.lanbook.com/book/69968.

3. Akbasheva, O.E. Biological chemistry [Electronic resource]: a tutorial /
O.E. Akbasheva, I.A. Pozdnyakova; by ed. V.Yu. Serebrova. - Electron. Dan. -
Tomsk: Siberian State Medical University, 2016. - 220 p. - Access mode:
https://e.lanbook.com/book/105843.

4. Biological chemistry [Electronic resource]: textbook / AD. Taganovich [et
al.]. - Electron. Dan. - Minsk: "Higher School", 2016. - 671 p. - Access mode:
https://e.lanbook.com/book/92450

5. Silkina, O.V. Chemistry of biologically active substances: laboratory
workshop [Electronic resource]: study guide / O.V. Silkina. - Electron. Dan. -
Yoshkar-Ola: Perm State Technical University, 2017. - 96 p. - Access mode:
https://e.lanbook.com/book/98183

Form of final knowledge control: exam



AHHOTAIMSA

Kypc «Xumust 6noiorndeck akTUBHBIX BelecTB» BXoauT B 6J10k b1.5.05.05
U OTHOCUTCA K ee 0a30BOM YacTW HalpaBiCHHS MOJATOTOBKU OakalaBpCKOM
nporpammsl 19.03.01 «buorexnonorus». Tpya0eMKOCTh TUCIMIUIMHBI COCTABIISET
4 3aueTHBIX equHUl, 144 yacoB. /lucuuIianHa BbICTYNAE€T OJHONW U3 UHTETPATIbHBIX
B (yHIaMEHTAIBHON TTOITOTOBKE OaKaaBpOB JAHHOTO MPOQMIS U TECHO CBS3aHa
C TAaKUMHU JUCUUIUVIMHAMH KaK «OCHOBBI OOIIEW K OpPraHUYECKOM XUMHN»,
«aHaJIuTH4YecKass W (QU3KoIONAHAs XuMus», «llumessle u OuomorHUYECKH
aKTUBHBIC TOOABKIY, « XUMUS MU,

HucuunnuHa «Xumuss OHOJMIOTMYECKH AKTUBHBIX — BEILECTB» 3HAKOMHUT
CTYZACHTOB C OCHOBHBIMH KJacCaMHd OWMOJOTHYECKH aKTUBHBIX COCTUHEHHIA:
nenTuaaMu W Oenkamu, (epMeHTamMH, HYKJICHMHOBBIMH  KHCJIOTaMH |
HYKJICONPOTEMHAMHM,  YIJIEBOJAMHU M T[JIMKONPOTEMHAaMH, HOpQUPUHAMH,
mununamu.  CopepkaHWe TUCHUIUIMHBI BKJIIOYA€T PACCMOTPEHHE BOIPOCOB
XMMHUYECKOI0 COCTaBa W IMPHUHIMIIOB CTPYKTYPHOW OpraHu3aluy OUOJIOTHUYECKU
aKTUBHBIX COCUHEHMH, a TaK)K€ BbISICHEHHE B3aMMOCBS3H MEXAY MX CTPYKTYpOil
U OmonorndeckumMu QyHKIUAMU. [JUCIUIITHHA COUETaeT TEOPETUUECKOE N3YUCHHE
MaTepuaiga C JlabopaTOpHbIMU pabOTamMH, 4YTO TO3BOJSET JIydlle TOHATh
XUMHYECKHE CBOMCTBA Pa3IMYHBIX KJIACCOB OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

Heap nosiyueHHWe COBPEMEHHBIX 3HAHUM O XHMHUYECKOM CTPOEHUH U
CBOMCTBAaX OCHOBHBIX KJIACCOB MPHUPOJHBIX OMOJOTHUYECKH aKTUBHBIX COSAMHEHU.

3agaum:

e popMHUpOBaHUE COBPEMEHHBIX MPEACTABICHUN O CTPOEHUU U CBOMCTBaAX
OMONOTHYECKA aKTHUBHBIX BEIIECTB, BXOMAAIIMX B COCTaB JKUBBIX CHCTEM:
AMUHOKHCIIOTaX, TMeNTHaax, Oenkax, QepMeHTax, HYKIECHHOBBIX KHCIOTaX,
yrieBoJIax, JUMHIAX;

* IOJTy4CHHE 3HAHUNA O OMOJIOTMYECKM AKTUBHBIX BEIIECTBAX — MPOAYKTAX
BTOPUYHOTO MeTabonu3mMa - OM(QYHKIUMOHATBHBIX COCAMHEHMSIX, TIUKO3UIaX,

AJIKAJIOnJAax, U30IIPCHHUOAAX, HOJ'II/I(beHOJIBHBIX COCIUHCHUIX,



e[IOJIy4YCHHE 3HAHUM O (PUIUOJOTUYECKOM JIEHCTBUU OHOJOTHYECKH
aKTUBHBIX BEIIECTB HA YEIOBEYECKHUI OpraHu3M;

e[IOJIy4deHHE  3HAaHUM O  OHOJIOTMYECKHM  AKTHUBHBIX  BEILECTBaX,
IPUCYTCTBYIOIIUX B PACTUTEIHLHOM CHIPbE, KOTOPOE HCIIONb3YETCs JIJIsl OMyUeHUS
IPOAYKTOB IUTaHMsI, B TOM YUCJIE HAITUTKOB,;

e popMHpOBAaHME YMEHHUH [0 OLIEHKE BO3MOYKHOCTEH HCIIOJIb30BAHUS
pPacTUTEIHHOTO CHIPBS B 00JaCTH MUIIEBON MPOMBIIIIICHHOCTH.

JUi yCTIeHOTO M3Y4YeHMs JUCLUIUIMHBI « XUMUSl OMOJIOIMYECKH aKTUBHBIX
BEIIECTB» Yy OOydYaromuxcsi JOJKHBI ObITh  C(HOPMHUPOBAHBI  CIEAYIOLIUE
peIBapUTEIbHBIE KOMITETCHITHH

e OK-3 ciocoOHOCTh MPOSIBISTh HUHULMATUBY U IPUHUMATh OTBETCTBEHHBIE
pelleHus, 0CO3HaBasi OTBETCTBEHHOCTh 3a PE3yJbTaThl CBOCH MpOeCcCHOHATHLHON
NeSITEIIbHOCTH;

¢OK-4 cnocoOHOCTP TBOPYECKHM BOCHPUHUMATh M MCIOJIb30BaTh
JOCTHKEHHSI HAyKH, TeXHUKH B TpodeccnoHambHOW cdepe B COOTBETCTBUHU C
NOTPEOHOCTSIMU PETMOHAIBHOIO U MUPOBOT'O PhIHKA TPY/Ia;

¢ OK-5 criocoOHOCTh HCIOIB30BaTh COBPEMEHHbBIE METO/IbI U TEXHOJIOTHH (B
TOM 4ucCJie HH(HOPMALMOHHbBIE) B MPOPECCUOHANTBHOMN 1€ATEIbHOCTH.

B pesynbraTe u3yueHus JaHHOM JAMCUUIUIMHBI Y  OOyYaroIIUXCs
dbopmupyroTCs  cieAyroIme o0nenpodeccuoHanbHble U MPOQPECCUOHAIbHbBIC

KOMITETCHIIUU (DJIEMEHTHI KOMITETEHIIUH).

Koa n ¢popmyanpoBka Jtanbl GopMHUPOBAHUA KOMIIETEHIINH
KOMIIEeTEeHIINH
1 2 3
OK-5 crnocoOHOCTEIO 3HaeT - HAy4YHBIC U MTPAKTUUYECKHUE TOCTHKCHHUSI B
HCIIOJIb30BaTh COBPEMEHHBIE 00J1aCTH OMOJOTUYECKOM XUMHH;
METO/Ibl U TEXHOJIOTUH (B TOM -CBOICTBA KJIACCOB OMOXUMUYECKUX
yucie HHGOPMAIMOHHBIE) B COEMHEHNH, METOIBI BBIAEICHNS, OYUCTKH,
HpO(beCCI/IOHaJ'IBHOI‘;I I/I}IGHTI/I(l)I/IKaHI/II/I COC}IHHGHHﬁ;
JeSTeIbHOCTH - COBPEMCHHBIC METOJIbI i TEXHOJIOTHU

6I/IOXI/IMI/I‘IGCKI/IX KOMITOHCHTOB,

- OCHOBBI IOMCKA HAYYHO-TEXHUIECKON
nH(pOpMaIINY, aHATTN3a OTEUYECTBEHHOTO U
3apyOeKHOTO OMbITa B 00JACTH XUMHUH
GI/IOJIOI‘I/I‘-ICCKI/I AKTUBHBIX BCUICCTB




yMeeT

-OCYILLIECTBIISATDH [0100p OMOXUMUYECKUX
METOJIOB U IPOBOJIUTH UCCIICAOBAHHUS
a30TCOJIEPIKAIIUX BEIIECTB, JIUITUJIOB,
yIJI€BOJOB, (pepMEHTOB;

-IIPOBOJUTH 00pabOTKY pe3yIbTaToOB
HKCHEPUMEHTA U OLICHUBATh UX;

-pabotath c HAYYHO-TEXHHUECKOU
uHdopmanuen

BJIagcCT

-HaBBIKaMH paboTHI ¢ yueOHO, HAyYHO,
Hay4YHO-TIONMYJIIPHOM JIUTEPATYpPOHd;
-METOAAMH ONPEIEIICHUS COJIEPKaHUs
MeTabO0JIUTOB U AKTUBHOCTU (DEPMEHTOB,;
- METO/IaMHU IIOMCKA, COPTUPOBKU U
COXPaHEHUS HAyYHO-TEXHUUECKON
uHpOpMaLIUU

OIIK-2 criocoOHOCTE U
FOTOBHOCTB MCIIOJIB30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCIIUIUIHH B
npoQeCcCHOHAILHON
JESITCIIbHOCTH, IPUMEHSTh
METO/Ibl MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS

3HACT

OCHOBHBIE ~ XHMHYECKHE CBOMCTBA W
B3aUMHBIE  INPEBPALLEHUS  BaKHEHIIMX
KJIaCCOB OMOJIOTNYECKU AKTUBHBIX
BEILIECTB, 3aBUCUMOCTb OHMOJIOIMYECKOIrO
JNENCTBUSA OMOJIOTUYECKN  aKTHBHBIX
BEIIECTB OT CTPOEHUS

yMeeT

-MCII0JIb30BaTh TEXHUYECKUE CPEACTBA IS
U3MEpEHUs OCHOBHBIX [apaMeTpoB
OMOTEXHOJIOIMYECKUX MPOLECCOB, CBOWCTB
CBIPBS ¥ IPOAYKLIUU;

-POBOANTE  OOpabOTKY  pe3yJbTaToB
JKCIIEPUMEHTa M  OLEHMBaTh HUX B
CPaBHEHHH C JINTEPATYPHBIMU TaHHBIMU

BJAaJI€ET

-METOJIaMH MAaTEMaTHYECKOTO aHaIn3a W
MOJIETUPOBAHHUS HKCHEPUMEHTATBHOTO
WCCIIeIOBAHMUS,

-HaBbIKaMH  Oe3omacHoM  paboThl B
XUMHUYECKON J1ab0paTopuu ¢ XMUMHUYECKOM
NOCYJIOW,  pEaKTHBaMH,  XHMHYECKUM
o0opynoBaHUEM, AIEKTPUIECKUMU
npubopamu;

OIIK-3 criocoOHOCTBIO
HCITONIB30BaTh 3HAHUS O
COBpPEMEHHOM (hr3nyeckoi
KapTUHE MHUpa,
MPOCTPAHCTBEHHBIX
3aKOHOMEPHOCTSX, CTPOCHHUU
BEIIECTBA IS TOHMMaHUS
OKPY’KAIOIIEero MUpa
SIBIICHUW TIPUPOJIBI

3HACT

- KJIaccu(pUKAIHIO OMOIOTUYECKU
AKTHUBHBIX COEIUHEHUIT;

XUMHYECKOEe CTPOCHHE U CBOMCTBA
OCHOBHBIX KJIACCOB IMPUPOIHBIX
OMOJIOTHYECKH aKTHUBHBIX COEIUMHEHHI;

yMeeT

-110JIb30BaThCs YU€OHOH, CIIPaBOYHOM U
Hay4YHOH TUTepaTypoil B obiaactu
OMOJIOTrMYECKH aKTUBHBIX BEILIECTB;
-HaXOJUTb U OLICHUBATh HOBBIC
TEXHOJIOTMYECKHUE PEIICHNUS;

BJAJIEET

HaBBIKAMU KOHCTPYHUPOBAHUS HOBBIX
MULIEBBIX IPOAYKTOB;

I1K-3 roToBHOCTEIO
OILICHHUBATh TEXHUYCCKHUC
CpE/ICTBAa M TEXHOJIOTHU C

3HACT

OCHOBHBIC TCXHUYCCKHUE CPEACTBA U
TCXHOJIOTHUH C YUCTOM 3KOJIOTUYCCKUX
HOCJ'IC,Z[CTBI/Iﬁ X IPUMCHCHUSA




YUYETOM 3KOJOTHUYCCKUX
MOCISACTBUI X MMPUMCHCHUA

yMeeT

-IIPOTHO3UPOBATH HAIIPABIICHUE U
pe3ynbTaT GU3HKO-XUMHUYECKUX

IPOIIECCOB U XMMUYECKHX MPEBPAICHUI
OMOJIOTUYECKH AaKTUBHBIX BELIECTB;
-BBIOMPATh CIIOCOOBI, IPUEMBI, AJITOPUTMBI
perieHust OMOTEXHOJIIOTUYECKUX 3a/1a4;
-OIICHUBATh TEXHOJIOTHYECKYIO
3¢ GEKTUBHOCTH MPOU3BOACTBA;

- OILICHUBATh NEPCHEKTHBHOCTH MpoIiecca
TEXHOJIOTUM C TO3UIHH HKOJOTHIECKOM
6e30macHOCTH ¥ 3PHEKTHBHOCTH.

BJIAJIEET

METOIaMH DKOJIOTHYECKOr0 00ecIIeueHus
MPOU3BOICTBA U MHKCHEPHOM 3aIUTHI
OKpYKaroIen cpeibl

I[IK-9 BnageHneM OCHOBHBIMU
METOdaMH u preMaMu
MIPOBEICHUS
AKCIIEPUMEHTAIbHBIX
HCCIIEN0BaHUN B CcBOEH
npoQeCCHOHAIbHON  00J1aCTH;
CITOCOOHOCTBIO MPOBOINTH

3HACT

OCHOBBI COBPEMEHHOH J1a00opaTOPHOIA
TEXHUKHU U METOJUKH UCCIICAOBAHUS
OMOJIOTMYECKH aKTUBHBIX BEIIECTB

yMeeT

- IPOBOJUTH JIaDOpaTOPHBIE
9KCIIEPUMEHTHI IO BBIJICTICHUIO U
UCCJIEIOBAaHUIO OMOJIOrMYECKU aKTUBHBIX
BEIIECTB U aHAJTU3UPOBATH MOJTYYCHHBIC
pe3yNabTaThl;

-ienaTth  JOKJIaAbl U
y4acTBOBaTh B JUCKYCCHUSX;

COOOIIECHHS,

BJIaJcCT

- OCHOBHBIMH METOJIaMH H ITPHEMaMH
MPOBEJCHUS SKCIIEPUMEHTAIbHBIX
HCCICIOBAHNN OMOJIOTHYECKH aKTHBHBIX
BEIIICCTB,

- IpaBUJIaMH 0e30macHOM paboThI

Jliist hopMupoBaHUS BBINIEYKa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«XHUMHS OMOJIOTMYECKH aKTHUBHBIX BCHICCTB» MPUMCHAIOTCA CICAYIOIMNUE METOALI

aAKTUBHOTO/ MHTEPAKTUBHOTO OOYUYCHUS: JICKIUS-TUCKYCCHUsI, CEMUHAP- JUCKYCCHS,

CEMHUHAp - TIpecc-KOoH(epeHIusI.

[ToaroroBka auMCKyccuu

Jlekuus-aucKyccus

npenonpenenser QGopMmy ee  MPOBEACHUS.

B03MO0XHO HCHOIB30BaHHE Pa3HOOOPA3HBIX BAPUAHTOB. 3apaHee OIpeeNnseTcs U




OOBSBIICTCS TEMA, JAETCSI BPEMsI €€ «IIOHOCHUTh B ceOe», cOOpaThCs ¢ MBICTSIMU H
¢ MareprasioM. OCHOBHBIE€ BaPUAHTHI MOATOTOBKHU K IUCKYCCUU U COOTBETCTBEHHO
(bopMBbI ee IPOBEICHHUS:

Y4acTHUKH, CTPYNIHUPOBABIIMCH MO B3TJIA/IaM, 3apaHee TOTOBST TE3UCHI U
«IIyOJIUKYIOT» UX, T. €. paClpOCTPAHSIOT Cpeid OYAYIIUX YYACTHUKOB JUCKYCCHUHU.
[IpenoiaBarenib MOXKET MOJIYYUTh UX, KAK BCE OCTAJIbHBIC, & MOKET U HE MOJIy4aTh
(11 IeMOHCTpALMK CYTyOOil HEUTPAIBHOCTH).

1. [IpeaBaputenbHas MOATOTOBKAa UAET pPa3pO3HEHHO, WHJIMBHUIYaIbHO.
VY4acTHUKY JIOTUYECKH U aKTUBHO TPYHIIUPYIOTCA B «IIAPTUU» B XOJE TUCKYCCHUHU.
B sTOM ciydae MMCKyCCUs HAUMHAETCS C 3asiBJICHUS MO3UIUN, a YK€ MMOTOM UJET
MOJIEMUKA.

2. YJaCTHUKHA HE CKJIOHHBI aKTHBHO TPYNIHPOBATHCS W AKTUBHO 3asIBIISTH
no3unuu. B 3TOM ciyyae ecTb CMBICA pa3lieNuTh TPyHNy Ha MNOArPYIIBI U
MPEIOKUTh UM TTOTOBOPUTH Mex 1y coOoii. [Tocie pazroBopa 1o MajibiM rpymnmnam
KaXJash W3 HUX JIOKJIAJbIBaeT JUOO OOIIyl0 TMO3UIIHUI0, JUOO OCHOBHBIE
BBISIBUBILNECS MO3ULINH.

B Xxome moarotoBkM BO3MOXKEH UM TakKOW BapuaHT: MpPENoJaBaTellb
COCTaBIISIET IME€PEYEHb IIOCTAHOBOK BOMPOCOB I JUCKYCCMUM U TEepeaacT
OoOy4JaronIMMcs He Kak 00s3aTeNIbHbIN, a KaK OJNH U3 BO3MOXHBIX TOJIX0JI0B.

[IpenonaBarens Ben€T AUCKYyCCHMIO. B Xome MAMCKyCCMH BEOylIIMd €€
mpernojiaBaresib 00y4aeT HE KakoW-THOO TO3WIMH, a YMEHHUIO H3Jaratb u
apryMEHTHPOBATh JIIOOYIO MO3UIUI0, U30PAHHYIO TEM WU UHBIM YYACTHUKOM.

CeMuHapsl — nnpecc-KoOHpepeHnH

[To xaxxmoMy BoOmpocy IIJlaHa CEeMHHapa MpernoiaBaTelIeM Ha3Ha4YaeTcs
rpynna obydaembix (3-4 yenoBeka) B KauecTBe 3KcnepToB. OHM BCECTOPOHHE
U3Yy4aroT MpoOJeMy W BBIIETSIOT MOKIAAUMKA IS U3JIOKEHUS TE3MCOB IO HEH.
[Tocne mepBoro AoKiaja y4aCTHUKM CEMHUHApa 3aJal0T BOIMPOCHI, HAa KOTOPbIE
OTBEYAIOT JOKJIQJUUK U JPYTHE WICHBI KCIEPTHON rpymnmbl. Bompockl U OTBETHI
COCTABJISIIOT LIEHTPAJIbHYIO 4acTh cemMuHapa. Ha OCHOBe BONpPOCOB M OTBETOB

Pa3BEPTLIBACTCA TBOPUCCKasA MOUCKYCCHA, HTOIU KOTOpOﬁ IIoABOAAT CHaydalia



JOKJIQIUMK, a 3aTe€M MpernojiaBaresib. AHAJOTUYHBIM 00pa3oM OOCYXTAroTCsA U
Jpyrue BOMPOCHI IJIaHA CEMUHAPCKOTo 3aHATHs. B 3aKiIrouuTeTbHOM CJIOBE
IpernoaaBaTeslb MOJBOAUT WTOTH OOCYXKICHHUS TEMbI, OIIGHHBaeT paboTy

AKCHEPTHBIX TPYIII, ONPEAEIISET 3a/1a4l CAMOCTOSATEIbHONU Pa0OTHI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTHU KYPCA
36(uac.) B popme akTUBHOTO 00yueHus 4(uac.)

Paznen |. BBenenue B XUMHIO OMOJIOTMYECKH AKTHMBHBIX BelleCTB.
Crepeounsomepus (4 yac.)

Tema 1. BBenenue B XuMHUI0 OHOJIOTMYe€CKM AKTHBHBIX BelecTB (2 yac.)

3HaueHue OMOJOTUYECKHM AaKTUBHBIX BemlecTB. [lonudyHKnoHanbHbIE
Monekyibsl. Omnpenenenue, kiacchl. Jluenbl. HeHachblllieHHbIE KapOOHUJIBHbBIC
coenuHenus. Juonbl. JlnamuHbl. AMHUHOCTIUPTHI. J{MKapOOHWIbHBIE COCAMHEHUS
(mMKapOOHOBBIE KHUCIIOTBI, OKCOKHCIOTHI). OKCHKapOOHWIIbHBIC COCTUHCHUS.
AMUHOKapOOHUJIBHBIE COCTUHEHUS.

Tema 2. Crepeousomepus (2 4ac.)

Knaccudukanusa. I'eomerpuueckas wuzomepus. Onrtuyeckas H3OMEPHS.
XupanbHblid 1IeHTp. DHaHTUOMEpHI. Jnacrepeomepsnl. [IpoekimoHHbie GHOPMYIIBI
®dumepa. Homenknatypa crepeonzomepoB. Kondopmaruu Mosieky.

Pa3nen Il. YraeBoanl (4uac.)

Tema 3. Knaccupukanus yriaeBogoB. XuMmuueckne CBOMCTBA. (2 4ac.)

Yrnesoawl, omnpeaeneHue, Gynkinuu.  Knaccudukanus — yriieBoJOB.
CrepeoxuMusi ¥ KOHQoOpMaluu MoOHOcaxapuaoB. MyrapoTanus. [TUKO3UABL.
OU3UKO-XUMUYECKME CBOMCTBA MOHOCAxapuJoB. Peakuuu moayanerajibHOTO
TUAPOKCHUIIA, PEAKIMU CIUPTOBBIX TPYII, PEaKIUU MO KapOOHWJIBHOM TpyIIIe.
BoccranoBienue A0 riuiuToB. OKHCIEHUE 10 TJIUKAPOBBIX KHUCIOT. OKUCIEHUE
JI0 TJIMKOHOBBIX KUCIOT. OKUCIEHUE IO TJIMKYPOHOBBIX KHUCIIOT.

Tema 4. Ilpupoanbie MoHOCaxapuasbl (2 yac.)

OxucnurensHas Aerpaganus caxapoB. OOpa3oBaHUE TPOCTHIX U CIOKHBIX

a(upoB. CunTes u gaerpajgauust MoOHocaxapunoB. Onurocaxapuipl U



NOJINCAXAPUIBI. MeTtonbl OnpeIeSICHUS CTPYKTYpHI: XUMUYECKUE,
dbepMeHTaTUBHEIE, (U3UKO-XUMHYECKHE. OTtnenbHbIE IPEICTaBUTENN
noJiucaxapuioB. B3auMoOcCBs3b  CTPYKTypbl M OHOJOTHYECKUX  (DYHKIUH.
['mukokoHbroraTel. Jlucaxapuasl, CTpOCHHUE, CBOMCTBA. Jlucaxapuabl: MajabTO3a U
JIaKTO3a, TeHTHO0HN03a, 1emoomosa, caxapo3sa. [Tonucaxapumpi:
roMoroaucaxapuasl  (Kpaxmaja, amuiio3a, TJIHUKOTeH, IIeJUTF0JI03a, JCKCTPHUHBI).
['erepo-nonucaxapusl - IIPOTEOTJIMKAHbI (rmamypoHoBast KHCJIOTA,
XOH/IPOUTHHCYJIb(ATHI, TemapuH). [TUKONpoTeuabl. MeToasl BBIICIACHUS U
aHaJIKM3a NOJMCaXapHJIOB.

Paznea |11. JIunuas! (4 vac.)

Tema 5. Heombuisiemble aunuabl. HeomblisieMble Junuabl (2 yac.)

JIunuasl, onpeneneHue, knaccupukanus. CrepeoXxuMusi 1 HOMEHKIATYpa.
OCc0OEHHOCTH CTPYKTYpBI JIUMUJIOB KaK KOMIIOHEHTOB OHMOJOTHYECKUX MeMOpaH.
OyHKIMU JTUNUAI0B. HeoMbuisieMble JIMMUABL: CTEPUHBI, U30IPEHOUbI, KUPHbBIC
KHUCJIOTHI, MpocTaHoubl. ['uapodobHbie U TuAPOUIbHBIE KOMIIOHEHTHI JTUITHIOB.
HeuTpanpHble TUNUABI: OCHOBHBIE KJIACCHI.

Tema 6. Crepuabl. OMbLIsIEMbIE JUNHABI (2 Yac.)

Crepunsl, ctpoenue, cBoiictBa. dochomunuasl. Kriaccubukamus wu
HOMEHKJIaTypa. Bocku, cTpoeHue, CBOICTBA. AUWITIHLEPHUIBI, CTPOCHUE,
CBOMCTBA. ['muuepodocdonumnu sl (bocharumnas KHCJIOTA,
docharuaunsTanosamuH, docharuauaxonud, (ocharuamicepun). CTpoeHue u

CBOMCTBa OMOMeMOpaH.

Paznes V. AMUHOKHCIOTBI, 0€JIKH, MENTH/IbI, HYKJIEHUHOBbI¢ KUCIOTHI
(10 gac.)
Tema 7. AMUHOKHCJIOTHI (2 4ac.)
Homenknatypa u kiaccudukanus aMAHOKHACIOT. XUMHUYECKUE CBOMCTBA
aMUHOKHCJIOT. TI0 KapOOKCHUJIbHOW Tpyrmre, mo amuHorpymnmne. Crepeoxumus

AMUHOKHUCIIOT. ParemMmsamuss aMHUHOKHUCIOT. DOU3NKO-XMMHUYECKHE CBOWMCTBA



aMUHOKUCTIOT. DYHKITMN HEOETKOBBIX aMUHOKUCIOT. DYHKIIMOHAIBHBIE TPYIIITHI.
OyHKINHU OETKOBBIX aMUHOKHUCIIOT.

Tema 8. IlenTuasnl (2 yac.)

Crpoenne mnentuaoB. Kiaccudukanus m HOMeHKmarypa. CTepeoxumus
nenTuaHou cBsa3u. Onpezernenre NepBUYHON CTPYKTYphl nentuioB. OnpeneneHue
AMUHOKHCIIOTHOTO  cocTaBa. Meroabl omnpeneneHuss N- u  C-KOHIIEBBIX
aMuHOKUCHO0T. OnpeneneHue aMUHOKUCIOTHOW IOCHEN0BATEIbHOCTH. MeTo bl
co3fgaHusi mentuaHou cBsizu. Kiaccuueckuit cuHTe3 mentunioB. TBepaodazHblif
CUHTE3 MENTU0B. 3allIUTHBIC TPYMIBI B IENTUIHOM CUHTE3€. brosoruueckas pob
MENTH]IOB.

Tema 9. Beaku (2 yac.)

[lepBuunas ctpykrypa OenkoB. Bumomas cneuuduunocts. Kondopmarius
NCNTUIAHBIX Ilerneld B Oenkax (BTOpHYHAs, TPETUYHAs CTPYKTyphl).Meton
CEKBEHUPOBAHUS CTPYKTYphl Oeyika. 3aBUCHUMOCTb OHOJOTUYECKUX CBOMCTB OT
BTOPUYHOM M TPETHUYHOM CTPYKTyp. UYeTBepTuuHas CTpyKTypa OEIKOB.
3aBUCUMOCTh OMOJIOTUYECKH AKTHUBHBIX OCJIKOB OT YETBEPTHUHON CTPYKTYPHI,
KOOIEepaTUBHbIE H3MEHEHHs KOH(popMauuu mnpoTtomMepoB. DyHKIUU OEIKOB B
opranusme. CTpykTypHble Oenku. TpaHCHOpTHBIE W pe3epBHbIe Oenku. bemku c
3alUTHBIMU  QYHKIUAMH. AMHHOKHCIOTHBIM cocTtaB OenkoB. buonornyeckue
bynkunn  OenkoB. DU3MKO-XMMHUYECKHE CBOMCTBA O€NKOB: amM(pOTEPHOCTD,
PacTBOPUMOCTb. MeTobI BBIJICICHUS OCIKOB (TOMOTCHU3AIUS, COIOOMIM3ANs 1
AKCTPAKIIHUS, (dbpakimoHUpOBaHUE, JleHaTyparus, a3,
yibTpaleHTpuyrupoBanue, reflb-QuibTparus). XUMUYECKHH  CUHTE3 W
MoudHUKaIHs OCIIKOB.

Tema 10. HykiienHoBbIe KHCJIOTHI (2 yac.)

HyxneunoBble kucnotel. KoHdopmaiuss KOMIOHEHTOB HYKJIEMHOBBIX
kucnot. [lepBuunast, BTopuuHas, TpetnuHas ctpykrypsl. Otinune JJHK ot PHK.
DU3NKO-XUMUYECKUE CBOMCTBA HYKIEMHOBBIX KHCIIOT.

Tema 11. CBoiicTBa HyKJ1€0THAO0B (2 4ac.)



Hyxneo3uapl. CrpoeHne  HyKI€O3WIAOB. THI  TJMKO3UIHOM  CBS3H.
Homenkiatypa HYKJIEO3UOB. XuMuueckast Mo U UKaLys o
TeTePOIMKINYECKOMY OCHOBAHMIO, MO YTIECBOJAHOMY (PparMeHTy. YCTOWYMBOCTD
N-rnuko3uaHeix ceszed. Hykneoruasl. CTtpoeHne, HoMeHKIIaTypa. Boeljenenue u
uaeHTuukanuss HykiaeotuaoB. OmpexneneHue Tuna Hykiaeotuaa. CuHTE3
HYKJI€O3UJOB  NpsIMbIM  B3aumojeicTtBueM. CHHTE3  HYKIECO3HJIOB W3

aMHHOCAaxapoB.

Paznea V. I'erepounkindeckue coequneHus (4 yac.)

Tema 12. I'eTepounukanyeckue coequHenns (2 gac.)

Knaccudukanmsa u HomeHknatypa. llaTuwieHHble a3oTcoaeprkaiue
reTepolrKibl ¢ oAHuM rerepoatomoM. [luppon. Iloppunsl.  Muposn.
[IlecTuuneHHble A30TCOAEpKAIIME TETEPOLUUKIBI € OJHUM TI€TEpPOaTOMOM.
[Mupuaun, xumudeckue cBowcTBa. [Ipow3BomHbie TUpUAMHA (HUKOTHHOBAS
KHCJIOTa, aMHJ HUKOTHHOBOM KHCJIOTHI, BUTaMMH B6 wu np.). XuHOJIMH W
W30XUHOJIMH, XUMUYECKUE CBOMCTBA, IPOU3BOIHBIE.

Tema 13. TerepoumMk/invYecKkue OCHOBAHUSI TNHMPUMHIUHOBOIO M
NYPHMHOBOIO PsAJA.

[IsaTMUnEeHHbIE TETEPOLUKIIBI C IBYMsl aToMamu azota. Mmunmazon. [Tupasou.
[TupumMuIuH ¥ €ro MPOW3BOJHBIC. ypalli, TUMUH, 1MTO3uH. Knaccudukanusa u
HOMeHKJIaTypa. KoHaeHcupoBaHHbIE T€TEPOLMKIIbL: WHIOJ, TMOPQPUHBI, ITyPUHBL.

[Ipon3BoaHbIE TypUHA - aJICHUH, TYaHUH, MOY€Basi KUCJIOTA.

Pa3znen V1. Xumus ropmoHoB, pepmenToB, BuUTAaMUHOB (10 1ac.)

Jlekuyuu «akmugnozo umenuny c ucnoavzosanuem MAO(4uac)

Tema 14. Xumusi ropMoHOB (2uac.)

[Tonsitue 00 sHmOKpuHHOM cucTeme. Kimaccubukamuss Mo XUMHUYEKCKOU
npupoje. ['opMoHbI GeNKkl, TOpPMOHBI-IENTH IBI. MexaHu3M JAeUCTBUS Ha OpraHUu3M

gyenmoBeka (MHCYJIMH, TIIIOKaroH). [OpMOHBI, TNPOW3BOAHBIE AMHHOKHCIIOT.



MexaHu3M JeUCTBUS HA OPraHU3M YesioBeKa (aapeHaviH, THPEOUHBIC TOPMOHBI).
CrepouiHblE TOPMOHBI M MEXaHW3M HX JCHCTBUS Ha OPraHU3M YeJIOBEKa
(TTIOKOKOPTUKOUIBI). ['OpMOHBI MOJIOBBIX JKeye3. MexaHu3m JACHCTBHUS Ha
OpraHu3M 4YesioBeKa. AHTHOUOTHUKU: XapaKTEPUCTHKA, MCTOYHUKH B MHUILIEBHIX
IPOIYKTaX, UCIOJIb30BAHUE B MUILIEBOM IPOMBIIIEHHOCTH.

Tema 15. ®epmentnl. (2 yac.)

Omnpenenenue, cpoiictBa ¢depmenToB. Kiaccudukanuss U HOMEHKIATYpA.
Crpykrypa depmentoB. Mzodepmentsl. Kodaktopsl depMeHTOB. AKTHUBHBIE
1eHTpsl hepMeHToB. [IpuHiunbl hepMEeHTaTUBHON KUHETUKHU.

Tema 16. Buramunsl (2 yac.)

3HaueHHEe BUTAMMHOB i opraHusma. Knaccudukanus, oTaudus Kupo- u
BOJIOPACTBOPUMBIX  BUTaMUHOB. OOIMEe NpPUYUHBI W TNpPU3HAKK a- U
TUIIOBUTAMUHO30B.  ['mnepBuTamMuHo3bl. DyHKUHMOHANBHAS  Kiaccupukanus
BOJIOPACTBOPUMBIX  BUTAaMUHOB.IlyTM uX mpeBpamieHus B  KOPEPMEHTHI.
BuramuHOMo00HbBIE COSTUHEHUS.

Tema 17. BonopacrBopuMbIe BUTAMHUHBI

Dopma nposedenus nekyuu — ouckyccus (MAQ) (2 gac.)

TuaMuH: nuIieBble UCTOYHUKHU, KOoDepMeHTHast ¢opma, ydyacTue B oOMeHe
BellecTB, Oepu-0epu. ACKOpOMHOBasi KUCJIOTAa: CTPYKTypa, CBOMCTBA, MHULIEBBIC
UCTOYHUKH, Ouoxumudeckue (GyHKIHUU, HUCIOJB30BAHUE B MEIUIIMHE, ITMHTA.
PubodnaBuH: nuieBble UCTOYHUKH, (PIIaBUHOBBIE KOPEPMEHTHI H (PEPMEHTHI, UX
OCHOBHbIC (DYHKIIMM B OOMEHE BEIIECTB, NPHU3HAKM aBUTaMHHO3a. Hwuaruh:
CTPYKTYypa, MUIIEBbIE UCTOYHUKH, HUKOTHHAMUIHBIE KOEPMEHTHI U UX OCHOBHBIC
dbyHkuuu B oOMeHe BellecTB, mnesuiarpa. Buramun B6 u maHToTeHOBass KUCIOTA!
MUIIEBbIE HWCTOYHHUKH, KOGEepMeHTHbIE (OpPMBI, ydyacThe B OOMEHE BEIIECTB.
@donueBast kuciaota: KodepMmeHTHas Qopma, Ouosornueckue GYHKUUH H
MEAMIIMHCKOE 3HAu€HWEe, aHTaroHUCThl (onMeBod KHUCIOTH.. B, u OuoTuH:
OMOJIOTMUYECKOEe Y METUIIMHCKOE 3HAUCHUE.

Tema 18. ZKupopacTBoprMbie BATAMUHBI

@Dopma nposedenusn nekyuu — ouckyccus (MAO) (2 uac.)



Kapotun u ButamMuH A: numieBbie UCTOYHUKH, aKTHBHBIE (DOPMBI BUTAMUHA
A, Owmonormueckne (QyHKIIUU, TPOSIBICHHUS aBUTaMuHO3a. Butammuel E u K:
Oouonornyeckue (GyHKIUU, MPU3HAKKA ABUTAMUHO30B, MEIUIIMHCKOE 3HAYCHUE.

Buramun /1.

1. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

Ipakruuyeckue 3ansaTus (36uac.) MAQO(8 gac.)

Tema 1. BBeieHue B XUMHUIO OM0JI0TH4€CKH AKTHBHBIX BellleCTB.
Crepeounsomepusi(4uac.)

Hean paboTbi: O3HAKOMUTHCA € 3a/1a4aMu U 1eisiMu Kypea. [Tonyuuts
MOHATHE 00 OCHOBHBIX KJlaccaxX OMOJIOTMYECKH aKTUBHBIX BEIIECTB,
CTEpEON30MEPHH.

Conep:xkanue padoTbi:

1. Ienu u 3amaum Kypca.

2. 3HaueHue OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

3. TNomudyHkimoHanbHbIe MOJIEKYIIBI. OnpeeseHue, KIacchl.

4. HenacollieHHbIE KAPOOHUIbHBIE COETUHEHMUS.

5. JluxkapOOHUIIbHBIE COEUHEHHUS (muxapOOHOBBIE KHUCJIOTHI,
OKCOKHCJIOTBHI).

6. OxcukapOOHUIIBHBIE COCAMHEHUS.

7. AMHHOKapOOHMIbHBIC COCTMHCHUS.

8. T'eomerpuyeckas nu3oMepusi.

9. OnTuyeckas usomepus.

10. HomenknaTypa CTepeon30MepoB.

Tema 2. YraeBoasl (4uac.)



Heapb padorel: [lomyunTs NOHATHE 00 OCHOBHBIX (DYHKIIHSIX,

KJIaCCU(PUKALIMU, CTPOCHUU YTJIEBOJIOB.

Conep:xkanue padorbl:

1
2
3
4.
)
6

7.

VYrieBoapl, onpeneneHue, QyHKINU.

Knaccuduxanus yrneBoaos.

Crepeoxumust 1 KOHPOPMALIUA MOHOCAXaPHUIOB.
OU3UKO-XUMUYECKNE CBOMCTBA MOHOCAXAPUIOB.

['muko3uabl. B3auMocBs3b CTPYKTYpbI M OMOJIOTHYECKUX QYHKITUH.
Onurocaxapu/ibl ¥ MOJACAXaPUIBI.

Metonbl omnpeneneHus CTPYKTYpbl: XUMHUYECKHE, (PEepMEHTaTUBHbIE,

(1)I/I3I/IKO-XI/IMI/ILIGCKI/IC.

8.
caxaposa.

9.

Jucaxapuapl: MalbTO3a U JIAKTO3a, TEHTHOOMO3a, MeJI001o3a,

HOJII/ICEIXapI/II[bI: TOMOIIOJIMCaxXapruabl (KanMaJI, aMMJIO34, TJIMKOI'CH,

EJUTION03a, IEKCTPHUHBI).

10. I'eteponionrcaxapuabl - MPOTCOTTIUKAHBI (THATypOHOBass KHCIIOTA,

XOHAPOUTHUHCYIb(ATHI, TSIIAPHH).

Tema 3. JIunuawl ( 4uac.)

Hean padorei: [ToayunTs NOHATHE 00 OCHOBHBIX (PYHKIUSX,

KJaccu(pukaImu, CTpOSHUN JTUMUIOB.

Conepxanue padoThbI:

1.

Jluniunpl, omnpenenenue, kinaccupuranus. DyHKIUKA — JTUTHIOB.

CTepeOXI/IMI/IH H HOMCHKJIATYpPA.

2. Heowmpblnsiemble JUMUABI: CTEPUHBI, WU3OMPEHOUbI, KUPHBIC KHUCIIOTHI,
MIPOCTAHOU/IBI.

3. HeiiTpanbHbie UG OCHOBHBIC KJIACCHI.

4. Crepuasl, CTpOCHUE, CBOMCTBA.

5. ®ochonunuasl. Knaccuduxaims 1 HOMEHKIATYpA.

6. AWITIUIEpHUIbl, CTPOSHUE, CBOMCTBA.



7. Tnmuuepodochonunuast (bocharunnas KHCJIOTA,

docharuamaTaHonaMut, (GochaTuarIXoarH, GochaTHIHICEPHH).

Tema 4. AMUHOKHUCJIOTBI, 0€eJIKH, MenTUaAbI(44ac.)
ean padorwl: [lomyanTs moHsATHE 00 OCHOBHBIX (DYHKITHSX,
KJIacCU(UKAIIUUA, CTPOCHUN OEJIKOB.
Conep:xanue padoThI:
. Homenknarypa u kinaccudukamuss aMUHOKHUCIIOT.
. OU3MKO-XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT.

. Crepeoxnumusi aMHHOKHUCIIOT.

1
2
3
4. Ctpoenue nentuaos. Knaccudukanus 1 HOMEHKIAaTypa.
5. CTepeoxumusi NENTUAHON CBSI3U.

6. OnpeneneHne NepBUUHON CTPYKTYpPBI IENTHIOB.

7. OnpeneneHne aMuHOKUCIOTHOTO COCTaBA.

8

[lepBuunas cTpykrypa 0enkoB. Bugosas cnenuuaHoCTb.

©

Kondopmanus mentuaHbix Ieneil B Oeikax (BTOpWYHAs, TpETHUHAS
CTPYKTYDHI).

10. YeTBepTuuHas CTpyKTypa OEIKOB.

11. ®ynkium 6eTKOB B OpraHu3Me.

12. AMUHOKHCIOTHBIN COCTaB OCITKOB.

13.OUBUKO-XUMHUUYECKUE CBOMCTBA OEIIKOB.

Tema 5. HykiienHoBbIe KHCJI0ThI(44ac.)

Heab padorbl: [TonyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJ1accu(pUKaMU, CTPOSHUN HYKJIEMHOBBIX KUCIIOT.

Conep:xkanue padoTbl:

1. Ctpoenue HyKJI€O3HI0B.

2. HomeHnkiatypa HyKJI€03HI0B.

3. Hykneotuasl. CTpoeHue, HOMEHKIATYpA.

4. Kondopmaiiyisi KOMIOHEHTOB HYKJIEMHOBBIX KUCIIOT.



5. CHUHTE3 HYKJICO3HIOB.

6. CuHTE3 HYKJICOTHUIOB.

7. HyxnennoBble kucioThl. [lepBudnasi, BTopu4Hasi, TpeTUYHasi CTPYKTYPHI.

8. Ornmume JIHK ot PHK.

9. OuU3NKO-XUMHUYECKHE CBOMCTBA HYKJIIEMHOBBIX KUCJIIOT.

Tema 6. I'eTeponukindeckue coequnennsi(44ac.)

Hean pa6orsi: [ToayduTh TOHATHE O TETEPOIUKINICCKUX COCTUHCHUSX,
WX CTPOCHUH, KIaCCU(PUKAIMH U (PYHKITUIX.

Conepsxkanue padorbl:

1. TerepolMKINYECKHUE OCHOBAHUS MUPUMHUIAHOBOTO M MYPUHOBOTO PSJIA.
Knaccudukanus u HoMeHKIaTypa.

2. TlpowsBoaHble TUpHIWHA (HUKOTHHOBAs KHUCJIOTA, aMHUJ HUKOTHHOBOM
KHCJIOTHI, BUTaMuH B6 u n1p.).

3. lllecTu4sieHHbIE TETEPOLMKIIBI C ABYMS T€T€POATOMAMH.

4, TlupunuH W €ro  MPOW3BOJHBIC.  ypariil, THMHH, ITUTO3MH.
Knaccudukanus u HoMeHKIaTypa.

5. Urnon, moppuHsl, MypUHLI.

6. [Ipon3BoHBIC MTypHHA - aJICHUH, TYaHWH, MOYEBasi KUCJIOTA.

/. Pemenue 3amay.

Tema 7. ®epmenTni(44ac.)

Hean padorbi: [ToayyuTs noHATHE 00 OCHOBHBIX (PYHKITUSX,
KJaccu(ukanuu, CTpoeHnu (HepMeHTOB.

Conepxanue padoThbI:

8. Ompenenenue, cBOMCTBA (HEPMEHTOB.

9. Knaccudukanus 1 HOMEHKIIATypa.

10. CrpykTypa hepMeHTOB.

11. KodaxTops! pepmMeHTOB.

12. AKTHUBHBIEC LIECHTPBI (EPMEHTOB.

13. Tlpunuuns! hepMEHTaTUBHON KUHETHKHU.

14. Pemenue 3aaay.



Tema 8. Xumus ropmonos(4uac.) Cemunap — npecc-koH¢epeHuust

Hean pa6orei: [ToayyuTs NOHATHE 00 OCHOBHBIX (DYHKITUSIX,
KJIaCCU(UKALMU, CTPOCHUN TOPMOHOB.

Conep:xkanue padorbl:

1. Tlonsatue 00 PHAOKPUHHOMN CHCTEME.

2. T'opMoHBI O€lKH, TOPMOHBI-IEITUIBI, MEXaHU3M JICHCTBUS HA OPTaHU3M
yesoBeka (MHCYJIMH, TIIFOKAroH).

3. T'opMOHBI, TPOM3BOAHBIE AaMHHOKHCIOT, MEXaHWU3M [IEHCTBUA Ha
OpraHu3M 4esioBeka (alpeHa nH, THPEOUIHBIE TOPMOHBI).

4. CrepouJHble TOPMOHBI 1 MEXAHU3M UX JIEUCTBUS HAa OpPraHU3M YeJOBeKa
(TTIFOKOKOPTUKOUIB ).

5. FOpMOHBI MOJIOBBIX JKeJie3. MexaHu3M I[GﬁCTBPIH Ha OpraHK3M YCJIOBCKA.

Tema 9. Buramunbl. Bogopacrsopumelie, :kMpOpPacTBOPUMbBIE
BUTaMHHBI. (44ac.) CemuHap — npecc-KoHdepeHmus

Hean padorei: [ToayyuTs NOHATHE 00 OCHOBHBIX (PYHKIUSX,
KJ1accu(uKaImu, CTpOEHU BOJAOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMHHOB.

Conep:xkanue padoTbi:

1. 3HayeHue BUTAMHHOB JIsl OPraHU3Ma.

2. Knaccuduxarus, OTINYUS KUPO- U BOJOPACTBOPUMBIX BUTAMUHOB.

3. Tuamuu, HwuaruH, @QosueBas KuUCI0Ta, pPUOOQIABUH MUIIEBHIC
WCTOYHUKH, OMoNorndyeckue (QyHKIUU, TPOSIBJICHUS aBUTAMUHO3A.

4. AckopOuHOBasi KHCIIOTA. OuoJorTMYeckne  (QYHKIMH, TPU3HAKH
aBUTAMHUHO30B, METUIIUHCKOE 3HAUCHUE.

5. Buramun B6, mantoreHoBas kuciaora, B, 1 OHOTHH.

6. Kapotun u BuTaMuH A: TUIIEBbIE HCTOYHUKU, AKTHUBHBIC (HOPMBI
BUTaMHHA A, OMOJIOTHYECKUE (PYHKIIUHU, TIPOSBICHUS aBUTAMUHO34.

/. Butamunsl E u K: 6uonoruueckue GyHKINH, MPU3HAKH aBUTAMUHO30B,

MCIUIMHCKOC 3HAYCHUC.



8. Bwuramun /I,

JlaGopaTopHblie padoThl (18 uac.)

JlabopaTtopHas pabota Nel. Benenue. IlpaBuna TexHuKkH 0€30MaCHOCTH.
JlabopaTtopHas mmocyza o0Iero Ha3HauYCHHs U IpaBuiIa padoThI ¢ Hel (2 Jac.)

Jlabopatopuass pabora No2. CtpoeHne u (PU3NKO-XUMHUUYECKHAE CBONCTBA
MOHOcaxapua0B (2 yac.)

JlaGopatopnas pabora Ne3. CrTpoeHue © XMMHUYECKHE CBOMCTBA
nucaxapuioB (2 dac.)

Jlabopatopnas pabora Ne4. CrpoeHne ¢ XUMHUYECKHE CBOMCTBa
nosucaxapuaoB. [lomydeHue d- TIIOKO3bI M3 EILIF0I036I. (2 Jac.)

JlaGoparopHas pabora Ne5. @DU3MKO-XUMHUYECKHE CBOMCTBA JIMITHIOB.
[Toy4yeHune X01eBOM KUCIOTHI U3 Keuu. (2 4ac.)

JlaGopatopnas pabGota Ne6. DU3MKO-XMMHUYECKHE CBONCTBA OEJIKOB.
OOpatumoe u HeoOpaTUMoOe ocaxkjeHue OenkoB. KauecTBeHHbIE peakIMu Ha
(GyHKUMOHAJIBHBIE  rpynmbl  OedkoB W aMuUHOKHCHOT — OmnpeneneHue
n3oanekrpudeckoit Touku (MIT) 6enka (2 gac.)

Jlabopatopnas pabora Ne7. depmentsl. OTkpbiTHE (DEPMEHTOB B
onooobekTax. CpoiicTBa (pepmeHTOB. CpaBHHUTENBHOE JEWCTBHE (DEPMEHTOB H
HEeOMOJIOTHYECKUX KaTajanu3aTopoB (2 Jac.)

JlaGoparopHas pabota Ne8. DUBUKO-XUMUYECKUE CBOMCTBA
BOJIOPACTBOPHMBIX M KHUPOPACTBOPUMBIX BUTAMUHOB, KAUCCTBEHHBIC PEaKIMK Ha
BUTaMUHEI. [loilydeHre KpUCcTalInuecKoro KapoTUHa U3 MOPKOBH. (24ac.)

JlaGoparopHas padora Ne9. [lonyueHue coseil OKCHUKUCIOT U U3yUYEHHUE UX

CBOMCTB.(24ac.)

I11. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI



Y4eOHO-MeTOANYECKOE o0ecrnieueHue CaMOCTOSITENIbHOM paboThI
o0yJaromuxcss MO JUCHUTUTHHE «XWMHsS OWOJIOTUYECKH AaKTUBHBIX BEIICCTBY
npezcrasieHo B [Ipunoxxenun 1 u Bkiitoyaet B ceds:

TUTaH-TPa(HK BBIMOIHEHHS CAMOCTOSTENILHOW pabOThI 1O TUCIUILIHHE, B TOM
qucyie IPUMEPHbIE HOPMbI BPEMEHHU Ha BBIMOJIHEHHUE 110 KaKIOMY 3a/1aHUIO;

XapaKTepUCTHKA 3aJaHHi IJII CaMOCTOSITENIbHOW paboThl O0y4aromuxcsl U
METOAMYECKUE PEKOMEHIAIINH TI0 X BBITOIHEHHIO;,

TpeOOBaHUS K  TPEACTaBICHHI0O W O(QOPMIICHHIO  pE3yJIbTaToOB
CaMOCTOATENbHON pabOTHI;

KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne KonTponupyemsie Kopnp! u sranel popmupoBanus | OuieHOYHBIE Cpe/ICTBA

n/m pazzensl / TeMbl KOMITETEHIINI TEKYIIUH IIPOMEKYTO
JUCLIUTIINHBI KOHTPOJIb YyHas
aTTecTanus

1. Pasgen I. OK-5 3HaeT mpenmer u | YO-1 - OK3aMeH
BBenenue B 3a7a4u. cobecenoa | Bompocsil-8
XUMUIO Knaccudukanuro U | HHE,
OMOJIOTMYECKH HOMEHKJIATypy I1P-4 -
AKTHBHBIX OpraHMYecKol XuMuHu u | pedepar
BEIIECTB. OMOJIOrMYECKHU
Crepeounsomepus AKTHBHBIX BEIIECTB.
3HaueHne
OMOJIOTHYECKH
AKTHBHBIX BEIICCTB.
[MonmudyHKIIMOHATEHEIE
MOJICKYITHI.
HeHnaceplmeHubie
KapOOHUJIHHBIC
COCIUHEHUS. JnoJbL.
JvaMuHBbI.
AMUHOCTIMPTHI.
JnkapOoHUIbHbBIE
COC/TMHCHMSI.
I'eomerpuueckyro "
ONTUYECKAsT H30MEPHIO.
Kondopmanuro
MOJICKYI.

Ymeer

1.IIpoBoauTH




Ka4eCTBEHHBIE

peaKIuy Ha CIIUPTHI,
(heHObI.

2.Hayuno
00OCHOBBIBATH
HaOJII0JaeMBbIC SIBJICHMSL.

Bnaneer

1.HaBbikamu
0e30macHoOi paboTHI B
XUMHYECKON
nabopaTopuu, ¢
XUMHYECKOH MOCYA0M,
peaKkTuBaMu,
npubopamu 1Jist
npoBeaeHus: GUMKO -
XUMUYECKUX U3MEPEHHUN
BXOJIHOTO KOHTPOJIsS
CBIPbSl U MaTEpPUAJIOB.
2.HaBbikamu
BBITIOJTHEHUS
KaueCTBEHHOT'O aHAJIH3a.
3.HaBbikamu paboThI C
y4eOHOMI, HAyYHOM!,
Hay4HO-IIONYJIIPHOMN
JTUTEPATypPOil, CEThIO
NHutepHer s

npodeccroHanbHOI
NeSITETbHOCTH.
4. HaBbikamu
pedepupoBaHusl.
Paznen II. OK-5 3naet kiaccudukanuto | [1P-4 - OK3aMeH
VYrneBoabl OIIK-2 | yrneBomos. pedepar Bonpocsr
OIIK-3 | Xumuueckue cBoicTBa 21-26
I1K-3 yraeBooB. [Ipupoansie
I1K-9 MOHOCAXapuabl
YmMmeer

1.IIporuo3upoBathb
HaTpaBJICHUE U
pe3yabTat GU3NKO-
XUMHAYECKHX TTPOIIECCOB
Y XUMHYECKUX
MIpEBpAICHUI
OMOJIOTMYECKH BaXKHBIX
BEIIECTB B OpTaHU3ME.
2. IIpoBoauTh
Ka4yeCTBEHHBIC PEaKITuu
Ha MOHO-,

MO CaxapUIbl.
3.IlpencraBusiTh
pe3yNbTaThI
HKCHEPUMEHTOB U
HaOJIFO€HNI B BUIIE




3aKOHYEHHOTO
IIPOTOKOJIA
HCCIIeIOBaHUSI.
4.1lonb30BaThbCst
y4eOHOH, HAyYHOH,
Hay4HO-IIONYJIIPHOMN
JUTEPATypPOil, CEThIO
HNurepner ais
npodecCuoHaIbHON
JeSTEIIbHOCTH

Bnaneer

1. HaBpikamu
MTOCTAaHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIEeIOBATENbCKON 1
AKCIEPUMEHTAIBHON
paboTHI.

2. HaBbikamu
pedepupoBaHusi.
3.HaBbikamu ycTHOTO
oO01IeHuS.

Paznen
JInmmn el

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

3HaeT KIaCCU(PHUKAIHIIO
HEOMBLISIEMBIX
JIUIIHAJI0B, OMBLISIEMBIX
munuaoB. CTepuibl,
CTPOEHUE, CBOMCTRBA.
dochonmumnusl,
KJIACCU(PUKAIIUIO U
HOMEHKIATypy. Bocku,
CTPOEHUE, CBOMCTRBA.
AWITIIMIepu b,
CTPOEHUE, CBOWCTRBA.
I'muniepodocdonumnuast

YmMmeer

1.BeImtosiHATE
KaueCTBEHHBIC PEAKITUI
Ha MHOTOATOMHEIE
CIIUPTEL,.
3.IlpencraBusTh
PE3YIIbTATHI
IKCIIEPUMEHTOB U
HaOJIFOI€HNI B BUIIE
3aKOHUYEHHOT'O
MTPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno
000CHOBBIBATh
HaOJII0TaeMbI€e SIBJICHUA.

Bnageer

1. HaBeikamu 0e3-
OTacHoi paboTHI B
XHMHYISCKOMN

I1P-4 -
pedepar

DK3aMeH
Bompocskl
9-14




1abopaToOpuM ¢
XMMHYECKOH MOCYA0M,
peaKkTuBaMu,
XUMHYECKUM
o0opynoBaHuEM U
ANEKTPUYECKUMU
npudopamu.
2.HaBbikamu
MMOCTAaHOBKH U
BBITIOJTHEHUS Y4€OHO-
HCCIIeIOBATENbTEIbCKOM
U DKCIIEPUMEHTAIbHON
paboTHI.

3.HaBwixkamu
pedepupoBaHus
4.HaBblkaMH yCTHOT'O
oO0LIeHUS

Paznen V.
AMMHOKHCIOTEI,
OClKM, TENTU/IBI,
HYKJIEUHOBBIE
KHCIIOTBI

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

3Haer

HOMEHKJIATYypY,
KJIACCU(PUKALIHIO,
XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT.
Crepeoxumuto
MENTUIHOMN CBSI3H.
Onpenenenue
IIEPBUYHOMN CTPYKTYPHI
nentuaoB. CTpyKkTypy
6enkoB. HykiiennoBsie
KHUCJIOTHI.
Kondopmanus
KOMIIOHEHTOB
HYKJIEMHOBBIX KHUCJIOT.
CBolicTBa HYKJIEOTHIOB

VYmMmeer

1.BeIIOIIHATE
KaueCTBEHHBIC PEAKIIHH
Ha aMHUHOKHUCJIOTEI,
OeJIKY, KOMITOHEHTEI
HYKJIEMHOBBIX KHUCJIOT.
3.1IpeacraBiaars
PE3YIbTaTHI
IKCITIEPUMEHTOB U
HaONIONEHUN B BUIE
3aKOHYEHHOT'O
MIPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno
000CHOBLIBATH
HaOJII01aeMBIE SIBJICHHUS
4 .HaBpikaMu
pedepupoBaHus

Bnaneer

I1P-4 -
pedepar

DK3aMeH
Bompocskl
27-38




1. HaBrikamu
6e3omacHoil paboTsl B
XHUMHYSCKOHN
naboparopuu ¢
XUMHYECKOH MOCYA0M,
peaKTUBaMU,
XAMUYECKUM
obopymoBaHuEeM U
AICKTPUICCKUMHU
npubopamu.
2.HaBrikamMu
IMOCTAHOBKH U
BBITIOJTHECHUS y4eOHO-
HCCIICI0BATEIbTEIBCKOM
1 SKCIICPUMEHTAIBHON
paboTsl
3. HaBwikamu
camMo00y4eHuUsl,
caMmo00pa30oBaHMUs.

4 .HaBrikaMu
pedepupoBaHmsl.

Paznen

V.

FeTepOHI/IKHI/I‘leCKI/I

€ COCAUMHCHUA

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

3Haer
reTePOLIMKITHYCCKHE
COCONHCHUA UX
KJIACCU(HUKALIHIO U
HOMCHKJIATYDY.
I'erepouuknnyeckue
OCHOBaHUA
MUPUMHIMHOBOTO U
IIypUHOBOI'O PsIa.
[IpousBoaHbIE TypHHA -
aJICHUH, TYaHWH,
Mou€eBast KUCIOTA.

VYmMmeer

1.BeIIOIIHATE
KaueCTBEHHBIC PEAKIIHH
Ha TeTepo-
(hyHKIIMOHATBHBIE U
TeTePOIMKINYECKUE
COEIUHEHHS.
2.IlpencraBisarhb
Pe3YIIbTATHI
JKCIIEPUMEHTOB U
HaOJIFO€HNI B BUIIE
3aKOHUEHHOT'O
MTPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno o6ocHo-
BBIBaTh HAOJIIO1aEMbIE
SIBJICHUS.

Bnaneer

I1P-4 -
pedepar

DK3aMeH
Bompocskl
39-43




1.HaBrikamm
6e3omacHoil paboTsl B
XHUMHYCSCKOM
naboparopuu ¢
XUMHYECKOH MOCYA0M,
peaKTUBaMU,
XAMUYECKUM
o0opymoBaHuEM U
AICKTPUICCKUMHU
npubopamu.
2.HaBrikamMu
IMOCTAHOBKH U
BBITIOJTHCHUS y4eOHO-
HCCIICI0BATEIbTEIBCKOM
1 SKCIIEPUMEHTAIBHON
paboTHI.

3. HaBwikamu
pedepupoBaHms.
4.HaBblkaMH yCTHOT'O
0oO0LIeHUS

Pasnen VI. Xumusa
TOPMOHOB,
(hepMeHTOB,
BUTAaMHUHOB

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

3Haer  moHsTHEe 00
SHJIOKPUHHOM CHCTEME.
I'opMoHBI OeInKw,
TOPMOHBI-TICTITH/IBL.
Mexanusm JeiicTBUS Ha
OpraHu3M YeroBeKa
(MHCYNMHH,  TIIIOKAroH).
Ornpenenenue, CBOMCTBa
(bepMeHTOB,
KJIacCU(PUKALIUIO u
HOMEHKJIATYpy.
CtpykTypy, KO(hakTopbl
dbepMeHTOB. 3HaueHue
BUTaMHUHOB,

KJ1accu(uKaluio,
OTIMYHSA  JKUPO- W
BOJIOPACTBOPHMBIX
BUTaMHHOB. Oo6mme

MIPUYHHBI ¥ TIPU3HAKHA a-
31 TUIIOBUTAMHUHO30B.
['mnepBUTaMUHO3EI.
ButamuHOnOI00HEBIE
COEIUHEHHS.

VYmMmeer

1.ITonws30BaThCs
Homenknarypoit [IUPAC
IUIA COCTABJIEHUS
Ha3BaHWi 11O
bopmynam.
2.Hayuno
000CHOBBIBATh
HaOJIIOJaeMBIE SIBJIIEHUS.

[1P-4 -
pedepar

DK3aMeH
Bompocsr
44-60




3. Ilonw3oBaThCs
y4eOHOU, HAyIHOH,
Hay4YHO-TIONYJIIPHOM
JIUTEPATYPOid, CEThIO
Hutepner st
npodeccrnoHabHOM
JIEeITEIbHOCTH.
Bnaneer

1.HaBrikamu
6e3omacHoii paboTHI B
XHUMHYSCKOHN
naboparopuu ¢
XUMHYECKOHN MOCYA0M,
peaKTUBaMHU,
XAMUYECKAM
o0opyI0BaHUEM U
AICKTPUICCKUMHU
npubopamu.
2.HaBrikaMu
IMOCTAHOBKH U BbI-
MOJIHEHUS y4yeOHO-
HCCIICI0BATEIbTEIBCKOM
1 SKCIIEPUMEHTAIBHON
paboTHI.

3 HaBrikamMu
pedepupoBaHusl.
4.HaBblkaMH YCTHOTO
OOICHHS

TuroBsle KOHTPOJBHBIE 3aJaHUS, METOJANYECKUE MATEPHAIIBI, OIIPEACIISIIOIINE
MpoLeTypbl OIICHUBAHWSA 3HAHWW, YMEHUHW W HABBIKOB M (WJM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEPUM W TOKa3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HAHWI, YMEHUH, HABBIKOB M XapaKTEpHU3yIOIIMEe 3Tanbl (POPMHUPOBAHUSA
KOMIETEHIIM B  MpOLIECCe  OCBOGHMS ~ OOpa3oBaTENbHOM  MPOrpaMMBL,

npeacrasieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTEpaTypa
(onexmponmvie u neuammvie uzoanus)



1. Termos, B.W. ®usnonorus nutanus: yueoHoe mocodbue / B.U. Temmnos,
B.E. bopses. - MockBa: JlamkoB wu K, 2014. — 451 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736770&theme=FEFU

2. Kopones, A.A. T'uruena nutanus / A.A. Kopones. — MockBa: Akanemus,

2014. — 544 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:785462&theme=FEFU

3. KOmuna, C.b. TexHomorus MNPOAYKTOB (PYHKIIMOHAIBHOTO TUTAHHS:
yaeoHoe mocodbue / C.b. IOguna. — Canxkt-Ilerepoypr: Jlans, 2014. — 279 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:844655&theme=FEFU

4. TeipkoB, A.I'. Beigenenue u aHanu3 OMOJOTMYECKH aKTUBHBIX BEILECTB:
yueOHoe mnocobue / A.I'. TeipkoB. — MockBa: KuoPyc, 2016. — 103 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:792266&theme=FEFU

5. Ilo3usxoBckuii, B.M. IlumeBble HHrpeAHMEHTs! W OHOJIOTUYECKU
aKTUBHbIE 100AaBKHU: Y4eOHUK /17151 OakanaBpoB U MaructpoB / B.M. Ilo3HskoBckui,
O.B. UyrynoBa, M.FO. TamoBa. — MockBa: Hudpa-M, 2017. — 142 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:843383&theme=FEFU

6. Komamenko, JI.B. bumoxmmmyeckue OCHOBBI XMMHH OHOJIOTHYECKH
aKTUBHBIX BEIIECTB [DIEKTPOHHBINA pecypc]: yueOHoe nocodue / JI.B. KoBanenko.
— DnektpoH. gaH. — Mocksa : U3narensctBo "JlaGoparopus 3nanuii", 2015, —

323 c. https://e.lanbook.com/book/70702

7. XuMus OHMOJIOTHUECKH AKTHUBHBIX BEIIECTB M KM3HCHHBIX IPOIECCOB
[DnexTpoHHBIN pecypce] : yueOHoe mocodue / E.B. Antuna [u ap.]. — DnekTpoH.

nan. — Meanoso : UT'XTVY, 2015. — 303 c. https://e.lanbook.com/book/69968

8. AxoOameBa, O.E. buosormdeckas xumusi [DIEKTPOHHBIM pecypc]
yueOnoe mocobue / O.E. AxbGamena, M.A. Tlo3gnskoBa ; mom pea. B.IO.
CepebOpoBa. — DOnektpoH. nmaH. — Tomck : Cubl'MY, 2016. — 220 c.
https://e.lanbook.com/book/105843

9. buonormueckass xumus [DIeKTpOoHHBIM pecypc| : yueOnuk / A.Jl.
TaranoBud [u 1p.]. — DneKTpoH. AaH. — MuHck : "Beimimas mkomna", 2016, —

671 c. https://e.lanbook.com/book/92450



http://lib.dvfu.ru:8080/lib/item?id=chamo:736770&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785462&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:844655&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:792266&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:843383&theme=FEFU
https://e.lanbook.com/book/70702
https://e.lanbook.com/book/69968
https://e.lanbook.com/book/105843
https://e.lanbook.com/book/92450

10. Kenuna, H.FO. Opranmdeckas XumMus ¥ XUMHS OHOJOTHYECKHE
akTuBHBIX BemecTB. Y. 2. Xumus OHOJOTMYECKHM aKTHBHBIX BEIIECCTB
[DnekTpoHHBIN pecypc] : yuebHoe nocodue / H.FO. Kenuna, H.B. be3pyuko. —
Onektpon. gaHn. — Ilemza : Ilem3I'TY, 2012. — 104 c.
https://e.lanbook.com/book/62678

JlonosiHUTEIbHAS JINTEPaTypa
(neuammvie u snexmponnvie uzoarnus)
1. Kemuna, H.}FO. Opranuveckass XuMus U XUMHUsI OMOJIOTMUECKUE AKTUBHBIX

BemectB. Y. 2. Xumus OMOJOTMYECKH AKTHUBHBIX BEIIECTB [DIJIEKTPOHHBIN
pecypc] : yuebHoe nocodue / H.1O. Kenuna, H.B. be3pyuko. — DnekTpoH. jnaH.
— Ilen3za : Ilem3I'TY, 2012. — 104 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62678

2. Hocosa D.B. Xumust reTeponuKiIndecKuX OMOI0rMuYeCKH aKTUBHBIX BELIECTB
[DneKkTpoHHBIM pecypc]: yueOHoe mnocodue/ HocoBa 3.B.— DnekTpoH.
TEKCTOBbIE JaHHbIe.— ExarepunOypr: Ypanbckuil dhenepaibHbIi YHUBEPCUTET,
9BC ACB, 2014.— 204 c.— Pexum JOCTyTa:
http://www.iprbookshop.ru/68512.html. — 35C «IPRbooks»

3. HocoBa, D.B. XuMus kapOOIUKINIECKIX OMOJIOTMYECKH aKTHBHBIX BEIIICCTB
[DnekTpoHHBIN pecypc] : yaebHoe mocodue / D.B. Hocora, H.H. Mouynbckas.
— DnekTpoH. naH. — ExatepunOypr : Yp®dVY, 2015. — 156 ¢. — Pexum
nocryma: https://e.lanbook.com/book/98425.

4. Mneiikun, A.I'. buoxumus. Jlabopatopubiii npaktukym. Yacte 2. benku.
®epmenTsl. Butamunbl [OneKkTpoHHBIH pecypc] : ydebHoe mocodme / A.l.
[neitkun, H.H. CkBoproBa, A.H. brannoB. — OnekTpoH. maH. — CaHKT-
[lerepoypr : HUY WUTMO, 2015. — 106 c. — Pexum pocryna:
https://e.lanbook.com/book/91570



https://e.lanbook.com/book/62678
https://e.lanbook.com/book/62678
http://www.iprbookshop.ru/68512.html
https://e.lanbook.com/book/98425
https://e.lanbook.com/book/91570

5. I'myxapesa, T.B. buoxumus. B 2 u. Y. 1. OcHOBHbIE TUTATEIbHBIE BEIIECTBA
YesoBeKa [DneKTpoHHbINH pecype] : yuebHoe mocodue / T.B. 'myxapesa, U.C.
Cene3neBa. — DnekTpoH. AaH. — ExarepunOypr : Yp®V, 2016. — 140 c. —
Pexum noctyna: https://e.lanbook.com/book/98436

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOMU CeTH
«HHTEepHET»
1. IlpaBoBas unpopmanonnas cucrema http:// www.consultant.ru/
2. Hayunas snextponHas 6ubianoreka eLIBRA npoekt PO www.elibrary.ru

3. Hayunas 6ubmmoteka IBOY http://www.dvfu.ru/web/library/nb1

4, DIeKTpOHHO-OMOIMOTEeYHas cucTeMa Znanium.com
5. Iloptan xumuyeckoro odpasoBanus Poccun http://www.chem.msu.su/

6. DnekTpoHHas Oubmuoreka o xumuu http://www.chem.msu.su/rus/elibrary/

7. Karanmor xumudaeckux pecypcos http://www.chemport.ru/?cid=14

8. Caiit buorexnomorus http://www.biotechnolog.ru/

Ilepeuyenb HGOPMANUMOHHBIX TEXHOJIOTHI M MPOTPAMMHOI0 O0ecrneYeHunst
— Microsoft Office Professional Plus 2010;
— o(UCHBIA TMaKeT, BKIIYAIOIIUM MporpamMmMHOe oOecredeHue st paboThl ¢
pPa3TUYHBIMU TUITAMH JIOKYMEHTOB (TEKCTaMH, SJIEKTPOHHBIMU TaOJIUIIaMu, OazaMu

JAHHBIX U JAp.);

— 7Zip 9.20 - cBoOOIHBIN (haHIOBBIA apXUBATOP C BBICOKOHW CTCIICHBIO CXKATHS

JIaHHBIX;

— ABBYY FineReader 11 - mporpamma Juisi ONTHYECKOTO pPacliO3HABAHHS

CHMBOJIOB;

— Adobe Acrobat XI Pro — maker mporpamMm i CO3JaHUS W IMPOCMOTpa
AJIEKTPOHHBIX MmyOsmkaiuii B popmate PDF;
— ESET Endpoint Security - komiuiekcHas 3amuTa padouyux cranuuid Ha 6a3ze OC

Windows. [Toanepkka BUpTyanu3amnuu + HOBbIE TEXHOJIOTUH;


https://e.lanbook.com/book/98436
http://www.dvfu.ru/web/library/nb1
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/?cid=14
http://www.biotechnolog.ru/

— WinDjView 2.0.2 - mporpamma ajisi pacro3HaBaHHs W MPOCMOTpa (ailyioB ¢

onHouMeHHBIM hopmaTtoM DIV u DjVu;

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JUCHUIIJINHBI

Jlnis o0OecnieyeHrss CUCTEMATUYECKON U PeryJsipHON pabOThl MO M3YYCHHIO
JUCHUIUIMHBL W YCIEIIHOTO TPOXOXKJIEHUS MPOMEKYTOUHBIX U HMTOTOBBIX
KOHTPOJBHBIX  MUCIBITAHUWA  CTYJIEHTY  pPEKOMEHIYETCS  MPHUIECPKUBATHCS
CJICAYIONIETO MOPsSIKa O0yUCHUS:

1. CaMOCTOATENBHO ONPEETUTh 00bEM BPEMEHH, HEOOXOIUMOTO JIJIsl TPOPAOOTKH
KaXJ0U TEMBI.

2. PerynspHo u3y4ath KaXAYI0 TEMY TUCHUILUIMHBI, UCTIOJIb3Ys pa3InuHble (POPMBI
WHIUBUyaJIbHON PaOOTHI.

3. CornacoBbIBaTh C MpenoaaBaTeaeM BUIbI PaOOTHI MO U3YUEHUIO AUCITUTIIIUHEI.
4. Tlo 3aBepiiieHUH OTACIBHBIX TEM MEepeaBaTh BBHIIIOJHEHHBIE pa0boThI (pedepartsl,

ACcCe) MpenoaaBaTelo.

TeopeTnueckast 4acTh TUCUUIUIMHBI PACKPBIBACTCA HA JICKIIMOHHBIX 3aHATHSX,
TaK KaK JICKIHs SBJISIETCS OCHOBHOM (hopMoOil 00ydeHus, Ie npernoiaBaTeaeM
JIAFOTCSI OCHOBHBIC TTIOHSITHS JIUCIMILINHEI.

[TocnemoBaTeIbHOCTh M3JIOKEHHUSI MaTepHala Ha JIEKIUOHHBIX 3aHSTHUSIX,
HarpaBJieHa Ha (OPMHPOBAHUE Y CTYIAEHTOB OPHUEHTUPOBOYHON OCHOBBI JIJIst
MOCJICTYIOIIETO YCBOSHHUSI MaTepuaja MPU CaMOCTOSITeNbHONW pabote. Bo Bpems
JICKIIUM  PEKOMEHYEeTCSl COCTABJATh KOHCIEKT, (PUKCUPYIOMHMN OCHOBHBIC
MOJIOKEHUSI JICKIIMM W KIIOYEBBIE OMNPEACJIEHUS MO MPOWJACHHONW TEMe.
[IpakTrueckue pabOTHI HampaBieHbl HAa (HOPMUPOBAHHE Yy CTYICHTOB HAaBBIKOB
CaMOCTOSITEJILHOM HCCIIeA0BaTEILCKOM paboThl. B X0/e MpakTUUEeCKUX 3aHATHIM
CTYAEHT BBINOJIHSIET KOMIUIEKC 3aJaHUM, MO3BOJISIIOIINN 3aKPENNUTh JIEKIIMOHHBIN

Matepuan mo wu3ydaemou Teme. [Ipm Hamumcanum pedepaTtoB peKOMEHIYETCS



CaMOCTOSITENIFHO HaWTW JuTepaTypy K Hemy. B pedepare packpbiBaeTcs
colepkaHue wuccienyemMon mpobnembl. Pabora Haxg pedepatom momoraer
yrayOuTh MOHMMAHUE OT/AENBHBIX BOIMPOCOB Kypca, (OPMHUpPOBATH U OTCTAUBATh
CBOIO TOYKY 3pEHHs, MpHOOpeTaTh U  COBEPUICHCTBOBATH  HABBIKH
CaMOCTOATENLHON TBOpPYECKOM pPaOOThl, BECTH AKTHUBHYIO I103HABATEIbHYIO
pabory.

CamocTosTenbHass paboTa CTYACHTOB  SIBISIETCS  BaXHOM  (dopMoii
o0pa3oBaTeapLHOTO Mpolecca

Lens camocTosiTeIbHOM pPabOThl CTYJAEHTOB - HAy4YUTh CTyAEHTa
OCMBICIICHHO M CaMOCTOSITEIbHO pPadOTaTh CHavajla C Y4eOHBIM MaTepHalioM,
3aTéM C HayyHOW MH(OpMaLuUeil, 3aJ0KUTh OCHOBBI CAMOOpPraHM3AlUH U
CaMOBOCITUTaHMSI C T€M, YTOObI MPUBUTH YMEHHE B JAIbHEUIIEM HEMPEPHIBHO
HOBBILIATH CBOIO KBAIM(UKAIIHIO.

[Ipy wu3yyeHuM KaxAOW JUCHMIUIMHBI OpPraHU3alUs CaMOCTOATEIbHOU
paboThl CTYACHTOB [OJDKHA MPEACTABIATH EIWHCTBO TPEX B3aWMOCBS3aHHBIX
dhopwm:

1) BHEayIuTOpHAs CAaMOCTOsITeNTbHAS PadoTa;

2) ayIuTOpHAsi CaMOCTOSITeNIbHAsE paboTa, KOTOpasi OCYIIECTBISETCS MO
HEIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTENs;

3) TBOpUecKasi, B TOM UKCJIe HaAy4YHO-HCCIEA0BaTENbCKas paboTa.

OcCHOBHBIE BU/IbI CAMOCTOSITENILHON pabOThl CTYIEHTOB — 3TO paboTa ¢
JUTEpaTypHBIMUA UCTOYHUKAMHU U METOAMYECKUMU PEKOMEHIAIUSIMU 110
JTVCHUIUIMHE, THTEPHET—pEeCcypcaMu 1Jis 0ojiee TIIyOOKOTO 03HAKOMJIEHUS C
OTIIETBHBIMH pasnienamu. Pe3ynbpTaTsl paboThl ohopmisitoTes B Buzie pedepaToB
WA JTOKJIAJIOB C MOCIIEAYIOMUM 00CyKaeHueM. TeMbl pedepaToB COOTBETCTBYIOT
OCHOBHBIM paszesiaM Kypca

Pe3ynbTaTUBHOCTh CaMOCTOSITENIBHOM paboOThl CTYIAEHTOB BO MHOTOM
OTIPE/ETSAETCS HAJIMYMEM aKTHBHBIX METOJOB €€ KOHTpois. CyliecTByioT

CHEAYIOLINE BUIBI KOHTPOJISL:



- BXOJHOW KOHTPOJb 3HAHWUW M YMEHUM CTYACHTOB IIpU Hadajge HW3y4CHHs
OYEpPETHON AUCUUTIUINHBI;

- TEKyUIMHd KOHTPOJb, TO €CThb PETYISPHOE OTCIIECKUBAHWE YPOBHS YCBOCHHS
MaTepuaia Ha JEKIHIX U 1a00paTOPHBIX 3aHIATHIX;

- MPOMEKYTOUYHBIM KOHTPOJIb MO OKOHYAHWU HW3Y4YCHHS pa3feia WIHM MOy
Kypca;

- CaMOKOHTpOJb, OCYIIECTBISEMBIA CTYIEHTOM B IIPOLIECCE H3YyYCHUS
JVCLHUIUIMHBI IPY MTOATOTOBKE K KOHTPOJIBHBIM MEPOIPUSATHSIM;

- UTOTOBBIM KOHTPOJIb IO TUCLUIUIMHE B BUJIE HK3aMEHA;

- KOHTPOJIb OCTATOYHBIX 3HAHWM W YMEHUW CIYCTS OINpPEICIICHHOE BpPEMS MOCIE
3aBEPIICHUS U3YUYEHUS JUCLHUIUIVHBI.

Becpma mone3eH TECTOBBIM KOHTPOJIb 3HAHUW W YMEHHW CTYIEHTOB,
KOTOPBIA OTJIMYAaeTCd OOBEKTHMBHOCTBIO, HKOHOMHUT BpeMs IpENojaBaTess, B
3HAYUTENIbHOM Mepe OCBOOOXKIAaeT €ro OT PYTHMHHOM paboThl W TO3BOJISIET B
OOJBIIEH CTENEHU COCPEOTOUYMUTHCA HAa TBOPYECKOW 4YacTU MPEnoaBaHUsl.
BecbMma >(Q@peKTUBHO HCIOJIB30BaHUE TECTOB HEMOCPEACTBEHHO B IIPOLECCE
oOy4eHHsl, MPU KOHTPOJIE CAMOCTOATEIBHON paboTe CTyACHTOB.

[Ipu BbIMONIHEHUH J1TA0OPATOPHBIX PabOT HEOOXOAMMO BCE 3aIUCH
IIPOU3BOJIMTH B CIIEYIOLIEM HOPSJIKE.

-IIpuHiun metona.
- ObopynoBaHue.
- Ilocyna.
- PeakTuBsl.
- [IpuroToBnenue paboyux pacTBOPOB.
- [TocTpoenue kanuOpoBOUHOTO Tpaduka.
- OnpeneneHusl.
- Meron pacuera.
- BeIBOIBI.
K sk3ameny mo nucrummae «XuMHs OHMOJOTHYECKH AKTHBHBIX BEIECTB

CJIECAyEeT HaduvHaTb C IICPBOI0 3aHATHA. DK3aMeH IMPpOBOAUTCA B Ha3HAYCHHbIN



ACHDb, 110 OKOHYAaHWH U3Y4YCHUSA JHUCIHHIIJINHBI. Bo BpPCM:I 3K3aMCHaA MPCIIOJaBaTCIib
YUUTBIBACT AKTUBHOCTD pa6OTBI CTyYACHTAa Ha AYJAUTOPHBLIX 3aHATHUAX, KAa4UCCTBO
BBIITOJIHCHUA CaMOCTOATCIIHHBIX pa6OTI)I, KOHTPOJIBHBIX pa60T, TCCTOBBIX 3aﬂaHI/Iﬁ

UT.O.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
JTUCHUATIIMHBI

MarepuanbHO-TEXHUYECKOE  OOeCleueHrue  pealu3alud  JUCHUIUIMHBI
BKJIIOYAET B ce€0s ayJUTOPUM JJIs IPOBEJACHUS JICKIIUN U JTaOOpaTOPHBIX 3aHITHUH,
000py10BaHHBIX MYJIbTUMETUNHBIM obOecreyeHueM u CIIEIAAILHBIM

71a00paTOPHBIM 000PYAOBAHUEM.

HaumenoBanue 000pya0BaHHbIX IlepeyeHb OCHOBHOTI'O 0OOPYAOBaHUS
[OMEIIEHUH 1 NOMEIIEHUH JUIs
CaMOCTOSITEJILHOM paboThI

MynbTuMenuitHas ayIuTopus Mono6nok Lenovo C360G-134164G500UDK ¢

r.BraguBocTok, o.Pycckuit m Asike | Mictounukom Gecriepedoiinoro nutanust Powercom SKP-

1.10, Kopmye 25.1, ayn. M316 1000A; Dxpan ¢ anekrponpusogom 236*147 cm Trim
Tnomas 96.3 M Screen Line; ITpoextop DLP, 3000 ANSI Lm, WXGA

1280x800, 2000:1 EW330U Mitsubishi; ITogcucrema
CHeIMaTM3UPOBAHHBIX KPEIIEHUH 000pyI0BaHUS
CORSA-2007 Tuarex; ITogcuctema BHI€OKOMMYTAIUU:
MatpuuHblii kommytratop DVI DXP 44 DVI Pro Extron;
ymauTens DVI no Butoit mape DVI 201 Tx/Rx Extron;
[Toacucrema ayqMOKOMMYTAIMK U 3BYKOYCHJICHUS;
aKycTHYecKas cucrema Juist motosiounoro Monraxa SI 3CT
LP Extron; MukpodoHnHas netnuyHas paauocuctema ¥ BU
nuamasona Sennheiser EW 122 G3 B cocrase
6ecrpoBOJHOT0 MUKpO(OHA U TPUEMHHUKA; IUPPOBOI
aynuonpoueccop DMP 44 LC Extron; CereBoit
koHTposuiep ynpasnenust Extron IPL T S4; GecnipoBoanbie
JIBC nns obyuaronuxcst o0ecredeHbl CucTeMoil Ha 6ase
touek gocryna 802.11a/b/g/m 2x2 MIMO(2SS)

pH - metp. pH - 213 cranmonapnsrii - C — metp- 1T,
Konnykrometp-1; Hacoc Bakyymusbiit KomoBckoro-1,
Komnoonaresarens LOIP-LN-250- 1; JIromurockor- 1;
Cnekrodotomerp- 1; Peppakromerp- 1; [Ipubdop mist
onpeJieseHusl TeMIiepaTyphl miaBienus-1; CymuabHbIi

mkad- 2




YuransHble 3a1b6l Hayunoi
oubmuorexku IBOY ¢ OTKPHITHIM
noctyroM k poumy (kopryc A -
ypoBeHb 10)

Mono6nok HP ProOrme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
CxkopocTts gocryna B Uatepuer 500 Mout/cex.

Pabouue mecrta a1 1ro€i ¢ OorpaHU4YEHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI OCHAILIEHBI AUCIUIESIMU U
npuHTEepamu bpaiins; o0opynoBaHbl: IOPTaTUBHBIMU
YCTPOMCTBAMM JIJIsl YTEHUS TUIOCKOIIEYATHBIX TEKCTOB,
CKaHUPYIOLUMH U YUTAIOLIMMHU MAlIUHAMU
BHJICOYBEIIMYUTENIEM C BOBMOKHOCTBIO PETYISILIUU
LBETOBBIX CIEKTPOB; YBEINYUBAIOLIMMH 3JIEKTPOHHBIMU
JIyIlaMy ¥ yJIbTPa3ByYKOBbIMH MAPKUPOBILUKAMU

AynuTopust Uil CaMOCTOSATEIIBHOM
paboThI CTYIEHTOB

r. BnaguBocrok, o. Pycckuii 1.
Asxc 1.10, Kopmyc 25.1,
ayn. M621
IImomans 44.5 M

Momno06aok Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mTyk;
[MpoBoxanas cetb JIBC — Cisco 800 series; GecripoBogHbIC
JIBC nyist o6yvaromumxcsi o0ecriedeHbl CUCTeMO Ha O6a3ze
touek nocryma 802.11a/b/g/n 2x2 MIMO(2SS).




[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHMs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

IKOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYUYAIOILINXCA
M0 JUCHUILINHE «XUMHS OHOJIOTUYECKH AKTHUBHBIX BelIeCTB
Hanpasiaenue noarorosku 19.03.01 Hazpanue HanpaBJ/ieHus
[Tpoduib «IlumeBas GMOTEXHOTOT U
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2018



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Hara/cpoxkn Bun IIpumepHbIe dopMa KOHTPOJIS
BBLINOJTHEHUS CaMOCTOATEJILHOM HOPMBI
n/n
padoThI BpeMeHHU Ha
BBINOJTHEHUE
1 1-6 Henens IToarororka pedepara | 4 pedepar
INoaroroBska k OTYET 0 J1a00pPaTOPHOH
3 1-17 venens o N 6 patop
nabopaTopHoi paboTe pabote
IToaroroBka k
3 1-17 nenens MPaKTUYECKUM 6 TECTUPOBAHUE
3aHATUAM
IToaroroBka IIpencraBnenue
4 8-17 wenens A 3 pel
IPE3CHTAIINH IPE3CHTAINN
IToaroroBka k
5 17-18uenens A 8 CobecenoBanue
HK3aMEHY
HATOTO 27

CaMmocTtosTenbHass paboTa CTYyIEHTOB COCTOUT M3 IOATOTOBKM K
7a00paTOPHBIM  3aHATUSM, padOThl HAJ PEKOMEHJIOBAaHHOW JMTEPaTypoH,
HamMcaHuss pedepaToB IO TEME CEMHUHApPCKOrO  3aHATHSA, IMOATOTOBKHU
IIPE3ECHTALUN.

[IpenogaBarens npenaraer KakIOMy CTYIAEHTY WHAWBUAYAJIbHBIE U
muddepeHupoBanHbie 3ananus. HekoTopble M3 HUX MOTYT OCYIIECTBISTHCS B
rpynne (HampuMmep, MOArOTOBKA JOKJIAJa M MPE3EHTALMH M0 OJHOM TeMe MOTyT
JieNiaTh HECKOJBKO CTYIEHTOB C Ppa3/ieJIeHMeM CBOMX OOS3aHHOCTEH — OAMH
TOTOBUT HAyYHO-TEOPETUYECKYIO YaCTh, & BTOPOU MPOBOAMT aHAJIU3 MPAKTHUKH).

MeToauyeckue yKa3aHMIO K BbIIOJIHEHUIO pedepara
eau u 3axauyu pedepara

Pedepar mpencraBmser coOOM  KpaTKOe — MBJIOKCHHE  IPOOJIEMBI
MPAKTUYECKOTO WM  TEOPETHYECKOro  Xxapakrepa ¢  (opMyIHpOBKOU
OTIPEJICIICHHBIX BBIBOJIOB TO paccMmaTpuBaemoil Teme. M30paHHas cTyaeHTOM
npo0iemMa W3y4aeTcss W aHAJIM3UPYeTCs Ha OCHOBE OJHOTO WM HECKOJIBKUX
UCTOYHUKOB. B oTiamume OT KypcoBOM pabOThl, MNPEACTABISIONICH CcoOoM
KOMITJIEKCHOE HCCIIeJOBaHUE MpOoOJIeMbl, pedepar HampaBieH Ha aHAINU3 OJHOU
WJIM HECKOJIBKUX HAYYHBIX PaOoT.

Lensamu Hanvcanus pedepara IBISIFOTCS:




o pa3BUTHE Yy CTYJICHTOB HABBIKOB IIOMCKAa aKTyaJbHBIX MPOOJIeM
COBPEMEHHOTO 3aKOHOATENHCTBA;

o pa3BHUTHE HABBHIKOB KPAaTKOTO W3JIOKCHHUS MaTepuasia ¢ BBIJICICHUEM
JWIIb CaMbIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOMWMBIX MJII PACKPBITHS CyTH
po0JIeMBl;

o pa3BUTHE  HABBIKOB  aHajW3a  M3yYEeHHOT0  MaTepuaja u
dbopMynupoBaHusS COOCTBEHHBIX BBIBOJOB IO BBEIOpAaHHOMY BOIIPOCY B
MUCBMEHHON (hOpMe, HAYIHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu HanucaHus pedepara SBISIFOTCS

- HAy4YUTh CTYyJCHTAa MaKCHUMAaJIbHO BEPHO MepeaTh MHEHHUS aBTOPOB,
Ha OCHOBE pabOT KOTOPHIX CTYACHT MUIIIET CBOU pedepar;

- HAy4YUTh CTYyJIEHTa TPaMOTHO U3JlaraTb CBOI TMO3UIHUI0  TIO
aHanu3upyeMou B pepepare npobdieme;

- MOATOTOBHUTHh CTYACHTAa K JaJbHEHIIEMy YYacTHIO B HAy4YHO —
MIPAKTUYECKUX KOH(DEPEHIUAX, CeMUHApax U KOHKypcax;

- MIOMOYb CTYJACHTY OIPEACIUThCI C HWHTEPECYIOLIEH €ro TEMOM,
JanbHEHIIee pPacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTH TPU HAMUCAHUU
KypCOBOM pabOThI HJIA JUTIIIOMA;

- VSICHUTh JUisl ce0S W HW3JIOKHUTh TPUYMHBI CBOETO COTJIacHs
(Hecoriacus) ¢ MHGHHEM TOT'O WJIM MHOTO aBTOpa MO JIaHHOM Tpodieme.

OcHoOBHBIE TPEOOBaHUA K COEPKAHUIO pedpepaTa

CTyaeHT AOHKEH HMCIOJb30BaTh TOJBKO TE€ MaTepuajbl (HayYHBIC CTAThH,
MOHOTpaduu, MOcoOus), KOTOPhIE UMEIOT IPSAMOE OTHOIICHHUE K HM30paHHOW MM
teMe. He pdomyckaroTcs OTCTpaHCHHBIC pACCYXACHUS, HE CBS3aHHBIC C
aHanu3upyemon mpoodiemoit. Conepkanue pedepara TOKHO ObITh KOHKPETHBIM,
UCCIIeIOBAThCS JOJDKHA TOJBKO O/IHA TpobiiemMa (JOMyCKAeTCsl HECKOIBKO, TOIBKO
€CIM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIMMO CTPOTO MPHIACPKUBATHCS
JIOTUKHW HW3JIOKEHUS (HadaTh C OMPENCICHHS W aHajdu3a MOHITHH, MEepPerTH K

ITIOCTaHOBKC HpO6J’ICMBI, I[MpoaHaAJIN3UPOBAThL IIYyTH €€ pCIICHUA W CACIATb



COOTBETCTBYIOIINE BBIBONBI). PedepaT HOMKEH 3aKaHYMBATHCS BBIBEICHHEM
BBIBOJIOB I10 TEME.

ITo cBoelt cmpyxmype pedepar COCTOUT U3:

1. TuryneHOrO JIHCTA;

2.BBenenus, rae cTyAaeHT GOopMyIHpyeT IpodsieMy, MOAIeKAIIYI0 aHAIU3Y
U UCCJIeIOBAHUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM MOCJEA0BATEIbHO pPacKpbIBAaeTCA
u3OpanHas Tema. B oTimume ot KypcoBod pabOThl, OCHOBHOM TEKCT pedepara
npejamnoyiaraeT paszjeneHue Ha 2-3 maparpadga 0Oe3 BoigeneHus raB. [lpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JOMOJHITHCA WILUTIOCTPALUSIMU,
Tabnuiamu, rpaduKkaMu, HO UMHU HE CJIeIyeT "Meperpyxarb" TEeKCT;

4.3axoueHusl, TJIe CTYACHT (OPMYIUPYET BBIBOJBI, CACIaHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criucka MCMOJb30BaHHOM JUTEpaTypbl. B TaHHOM CHUCKE Ha3bIBAKOTCS
KaK T€ MCTOYHUKH, Ha KOTOPBIE CChUIACTCS CTYJEHT MPU MOATOTOBKE pedepara,
TaK 1 UHbIE, KOTOPBIE ObLIN N3YYEHBI UM MPHU TIOJITOTOBKE pedepara.

O6neM pedepata coctaBisier 10-15 cTpanui] MAIIMHOMUCHOTO TEKCTa, HO B
J1000M cllydae HE JOJDKEH mpeBbimarh 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHEee — 1,5¢cM.
CtpaHuIilbl JOJDKHBI OBITH TPOHYMEPOBAHBI. AO3aIHBIN OTCTYIT OT HavYajla CTPOKH

paBeH 1,25 cwm.

Ilopsiok cnauu pedpepara v ero oueHkKa
Pedeparsl mnumyrcst cTyneHTamMH B TE€UEHHE CEMECTpa B  CPOKH,
yCTaHaBIIMBaeMbIe TIPETIOAaBaTeNieM M0 KOHKPETHON TUCIUILINHE, JOKJIaIbIBACTCS
CTYACHTOM M BBIHOCHTCA Ha o0OcyxzaeHue. I[ledaTtHblii BapuaHT craercs
IpenoAaBaTesio, BEAyeMy JUCIHUILTUHY.
[To pe3ynbraTaM IPOBEPKHU CTYACHTY BBICTABIISICTCS ONPEACICHHOE KOJIMUECTBO
0aJI0B, KOTOPOE BXOIUT B 00IIIee KOJIMUYECTBO OAJIOB CTY/I€HTa, HAOpaHHBIX UM B

TeueHue cemectpa. [Ipu onieHke pedepara yuuThIBatOTCS COOTBETCTBUE COJEPIKAHMUS



BbIOpaHHOU TEME, YETKOCTh CTPYKTYPbI padOThl, yMEHHE paboTaTh C HAYYHOU
JUTEpaTypOi, yMEHHE CTAaBUTh MPOOJIEMy U aHAIU3UPOBATH €€, yMEHHE JTOTHUYECKH
MBICIIUTh, BJIaJIEHUE MTPO(ecCHOHATIBHON TEPMUHOJIOTUEN, TPAMOTHOCTH OQOPMIICHHUSI.

Ouenka S craBUTCS, €CIIU BBIIOJHEHBI BCE TPEOOBAaHUS K HAIIMCAHUIO U
3amuTe pedepara: 00o3HadeHa rnpodiemMa u 000CHOBAaHA €€ aKTyallbHOCTb, CAEIIaH
KpaTKUM aHaJIM3 pa3IMuHbIX TOYEK 3pEHUS Ha pacCMaTpUBAEMYI0 poOIemMy 1
JIOTUYHO M3JI0KEeHa COOCTBEHHAs MO3UIHS, C(POPMYITHUPOBAHBI BEIBOIBI, TEMA
pacKkpbITa MOJHOCTBIO, BbIIEPKAH 00BEM, COOJII0/IEHBI TPEOOBAHUS K BHEIITHEMY
0 OpMIIEHUIO, JaHbI TPABUIILHBIE OTBETHI HA JOMOJIHHUTEIbHBIE BOIPOCHI.

Ouenka 4 — ocHOBHbIE TpeOOBaHUs K pedepaTy U €ro 3allUTe BHIITOTHEHBI,
HO IIPY 3TOM JIOIYILEHbI HEN0YETHI. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B
M3JI0’)KEHUU MaTepualla; OTCYTCTBYET JIOTMYECKasl TOCIIE0BATEILHOCTD B
CYXJICHMSIX; HE BbIEPKaH 00BbEM pedepaTa; UMEIOTCA YIyIIEHHs B 0()OpMIICHUH;
Ha JOTIOJIHUTEIIBHBIE BOIIPOCHI P 3AIIUTE AaHbI HEITOJIHBIE OTBETHI.

Ouenka 3 — UMeIOTCA CyIIECTBEHHbIE OTCTYIIEHUS OT TpeOOBaHUN K
pedepupoBanmio. B yuacTHOCTH: TeMa OCBEIIEHA JUIIb YACTUYHO; JOMYIIEHbI
(dakTHuecKue OMOKY B COAepKaHnU pedepaTa WK IPU OTBETE HA
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.

Ouenka 2 — Tema pedepara He pacKpbiTa, OOHAPYKMBAETCSI CYILIECTBEHHOE
HEMMOHUMaHUE POOIEMBI.

Ouenka 1 — pedepaT CTyJICHTOM HE MMPEJICTABIICH.

MeToanueckue peKOMEeHIANUH 151 MOATOTOBKH NMpe3eHTalui
J1J1st MTOATOTOBKH MPE3CHTAIMKA PEKOMEHTyeTCsl HCTIONIb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maketr beamer. Camasi mpoctasi mporpaMmma Jijist
co3nanus npe3entamnuii — Microsoft PowerPoint. J[111 moaroToBku npe3eHTaluu
He00xoauMo 00paboTaTh MHPOPMAIIUIO COOPAHHYIO MPU HANTMCAHUU pedepara.
[TocnemoBaTeIbHOCTH MOATOTOBKH MPE3CHTAINH:

1. Yetko chopMynupoBaTh 1eib MPE3CHTAIIH.



2. Ompenenuth KakoB OyaeT (opMat Mpe3eHTALNUN: KUBOE BBHICTYIUICHHE (TOT/Aa,
CKOJIBKO OYJIET €T0 MPOJOIKUTEIFHOCTD) WM JIEKTPOHHAS pacchlika (KakoB OyJeT
KOHTEKCT MpPE3CHTAINH).

3. OToOpaTh BCIO COAEPKATENbHYIO YacCTh JUIsl IPE3CHTAIIUU U BEICTPOUTH
JIOTUYECKYIO LIETIOYKY MPEICTABICHUSI.

4. OnpenenuTs KIH0UYEeBble MOMEHTHI B COJIEPKAaHUH TEKCTA U BBIICIUTD HX.

5. OnpenenuTh BUIBI BU3yaIH3aluu (KApTUHKH) JJIs1 OTOOpaKEHUS UX Ha
cllaiflax B COOTBETCTBHHM C JIOTUKOM, LIEJIBIO U crienudrKoil MmaTepuarna.

6. [TogoOpath nu3aiiH u popMaTUpPOBaTh ClaiAbl (KOJIUYECTBO KAPTUHOK U
TEKCTa, UX PACIIOJIOKEHUE, IIBET U pa3MeD).

7. IlpoBepUTh BU3YaJIbHOE BOCHPUITUE MTPE3CHTAIUU.

K Bugam BU3yanuzaiuu OTHOCSTCS WILTIOCTPALIMK, 00pasbl, AUarpaMmel,
Tabnuipl. VmocTpaniys — mpeIcTaBlIeHue PeaibHO CYIIECTBYIONIETO 3PUTEIBHOTO
psna. O6pasbl — B OTIMYHE OT WLTIOCTpanuii — metadopa. x HazHaueHue — BhI3BAThH
HMOIIMIO U CO3JaTh OTHOIIEHHE K HEH, BO3AEHCTBOBATh Ha ayIUTOpHI0. C MOMOILBIO
XOpOIIIO TPOyMaHHBIX U MPEJICTABIAEMbIX 00pa30B, HHGOPMAIIHS MOKET HA0JTO
OCTaThCA B MaMSATH yeioBeKa. J[narpamMma — BU3yaau3aius KOJIUUEeCTBEHHBIX U
KaueCTBEHHBIX CBsi3ei. VX MCmonb3yroT 1jist yOeIuTeIbHOM IEMOHCTPAINH JIAHHBIX,
JUTSI IPOCTPAHCTBEHHOTO MBINIJICHUS B JOTIOJHEHUE K Jorudeckomy. Tabnuia —
KOHKPETHBIN, HATJISIAHBIA U TOYHBIN 1OKa3 JaHHbIX. E€ OCHOBHOE HAa3HAYECHUE —
CTPYKTYpPHUPOBaTh HH(POPMAIIHIO, YTO MOPOI 00JIeTdaeT BOCIPUATHE JAHHBIX
ayIUTOPUEMN.

IIpakmuueckue cogemsi no n0O20MoOBKe npeseHmayuu

— TMIEYaTHBIM TEKCT + Claubl + pa3gaTOYHbI MAaTEPUAI TOTOBATCS OTAEIBHO;

— CcJaiael — BU3yaibHas 1mojadya nHpopMaimu, KoTopast 10KHaA COIePIKaTh
MUHHMYM TEKCTa, MAKCUMYM H300pakeHUM, HECYIITUX CMBICIIOBYIO HArpy3Ky,
BBITJISIZIETH HAMJISIAHO W MIPOCTO;

— TEKCTOBOE COJIEpKAHUE MPE3EHTALUN — YCTHAS PE€Ub WU YTEHUE, KOTOpast
JOJKHA BKIJIFOYATh apryMEHTHI, (PaKThl, I0Ka3aTENbCTBA U OMOLIUY;

— PEKOMEHIyeMOE YHCIIO CIanoB 17-22;



— o0s3aTenpHas nHGOPMAIHS JIs TPE3SHTAIMN: TeMa, (haMUITUS U WHUITAATIBI
BBICTYNAIONIETO; IJIaH COOOIIEHUS; KPAaTKHE BHIBOJIBI U3 BCETO CKA3aHHOTO; CIIMCOK
MCITIOJIb30BAHHBIX UCTOYHHUKOB;

— Ppa3gaToOYHBIM MaTepuai — JOJKEH 00eCleunBaTh Ty K€ IIyOMHY U OXBaT, YTO
Y ’KUBOE BBICTYILJICHUE: JIFOAU OOJBIIE JOBEPSIOT TOMY, YTO OHU MOTYT YHECTH C
co00M, UeM HCUYEe3aI0NINM U300paXKEHUSIM, CI0Ba U CIai bl 3a0bIBAIOTCS, a
pa3aTO4YHbIA MaTEepHall OCTAETCS TTOCTOSIHHBIM OCSI3a€MbIM HAalIOMUHAHUEM;
pa3IaToOYHbIN MaTepual BaKHO pa3/laBaTh B KOHIIE IPE3CHTAIIMU; Pa31aTOYHBII
MaTepHuabl JOHKHBI OTIMYATHCS OT CJIalJI0OB, JIOJKHBI OBITH OOJiee
UH()OPMATUBHBIMU.

Tembl 10KJ1210B U pedepaToB
1.IlpeBparienue YTJIEBOJIOB B TEXHOJIOTUYECKUX npoleccax:
MEJIaHOMIMHOOOpa30BaHUe, KapaMmelnu3allksl caxapoB;, THUILEBass IIEHHOCTh
YTJIEBOJIOB.
2.BrICOKOMOIEKYIIpHBIE HEeCaxapoIoA00HbIe MOUCAXAPHUIbL: KIeT4aTKa, XUTHH,
XUTO3aH U UX OMOJIOTUYECKOE 3HAUCHHUE.
3.IIpupoiHbIe TOKCUKAHTHI ¥ [IMAHOTEHHBIC TIIMKO3U/IbI (AMUTIAINH; KyMapyH).
4 I'pynnbl pacTUTENbHBIX O-TJIUKO3UI0B (CAalIOHUHBI; COJIOHUH).
5.Ponp  GammacTHRIX BemIeCTB (TEMMIICIUIIONIO3BI, IEJIIFO03bI, TMEKTHHOBBIX
BEILIECTB) B MUTAHUU YEJIOBEKA.
6.IlekTHHOBBIC BEIIECTBA — HE3AMEHUMBIH (DAKTOp MUTAHMUS.
7.T'erepononincaxapu/ibl (MHYJINH; T€MUIIEIUIION03a; PACTUTENbHBIE KAMEAN) U UX
OMOJIOrMYeCKOe 3HAUCHUE.
8.3aryctutenu u reneoOpa3oBaTeNU MOJUCAXapUIHON MpUpoAbl (Kpaxmal,
KpaxMaJIoCO/IeprKalllie MPOAYKThI, IEKTUHOBBIE BEIIECTBA).
9.IlumeBas IEHHOCTh Maces U KUPOB.
10. ®dakTop F — He3aMeHUMBIE )KUPHBIE KUCIIOTHI.
11.Bocku — ciioxHbI€ A(UPBI BEICOKOMOJIEKYIISIPHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT U OJJTHOOCHOBHBIX BHICOKOMOJIEKYJIIPHBIX CIIUPTOB. DYHKIIUU KUBOTHBIX U

PaCTUTCIBHBIX BOCKOB.



12.Ctepunpl - ciaoXKHBbIE Y(GUPHI BBICIINX KUPHBIX KHUCIOT M TOJUIAKIMYECKHX
CIIUPTOB (CTEPOJIOB).

13.Xonectepon (xonectepun). yHKIMM X0JieCTepUHA B OpraHU3Me YeI0BEKa.
14.®ochonunuapl, WX CBOWCTBA M (YHKIMM B OpraHu3Me; NPUMCHCHHE B
XJIeOOTEeKapHOM ¥ KOHJIUTEPCKOM MPOMBIIIIEHHOCTH (JIMIUTHH, Ke(aluH).

15. IlpupoHbie aHTUOKCUIAHTHI, TPUCYTCTBYIOLIUE B PSJIE PACTUTEIBHBIX MACell:
(Toxodepobl; IeMUTHHBL, KApOTUH; (Qy1aBOHBI). CHHEPTHCTHI aHTHOKUCITHTENICH.
16. He3aMeHrMbIE aMUHOKUCIIOTHI U TPAUIIMN HAIIMOHAIBHBIX KyXOHb.
17.buonoruueckas EHHOCTh OCJIKOB U ONTUMHU3AIMS KYJIUHAPHBIX PELEHTYP.
18.IlpuponHbIE TOKCHKAHTHI: OWOTEHHBIE aMHWHBI — CEPOTOHHWH, THPAMUH,
TUCTaMUH.

19.buonorndeckasl aKTUBHOCTh HEKOTOPBIX TMENTHIOB: TOPMOHBI (WMHCYIIWH,
MPOCTArjiaHIuHbl) U €CTECTBEHHBIC aHAJBIC€TUKHU (PHIOP(PUHBI, SHKE(PATUHBI).
20.ITumeBbie  100aBKM OENKOBOW TpUPOABI: TeneoOpazoBarenu (KeJIaTHH);
MOACIACTUTENN (MUPAKYJINH, MOHEINH, TaAyMaTHH).

21.Ilpumenenue GepMEHTOB B MUIIEBBIX TEXHOJIOTHUSX.

22.AXTUBATOpPHI U MHTHOUTOPHI (PEPMEHTOB.

23.'opMoOHBI THUTIOTaJIaMyca — JIMOEPUHBI M CTaTUHBI, UX XUMHUYECKas MPUPOJA,
KJICTKU-MHIIICHU, MEXaHU3M JICHCTBHSI.

24.T'opmonsl Tuno¢usa (ageHorunopusa) — TPOIHBIE TOPMOHBI — UX XUMHYECKas
pUpoa, KICTKU-MUIIICHH, MEXaHU3M JIEUCTBUS.

25.I'opmoHbl TIEpUPEPUUECKUX SHIOKPUHHBIX XUMHUYECKash MPUPOAA, MEXaHU3M
JEeUCTBUSI Ha 0OMEH OEJIKOB, YTJIEBOJIOB, JIUIIUJI0B, MUHEPAJIbHBI OOMEH.
26.'opMOHBI MECTHOTO 3HAYEHHMS: MPOCTOTIAHIAMHBI, TUCTAMHUH, CEPOTOHHH,
CEKpETHH, U JIp.

27. IIpoBUTaMUHBI 1 AaHTUBUTAMHHBI.

28. ButaMyHBI KaKk KOMIIOHEHTBI KO)EPMEHTOB.

29.CUHEeprucThl U aHTUBUTAMUHBI.



30.BonopactBopuMble BUTAaMUHBL: HM3MEHEHHS BUTAMHUHOB MpU KYyJIMHAPHOU

00pa0OTKE TMHUIIEBBIX MPOIYKTOB;

MPOYKTaX.

COXPaHHOCTb

BUTaMHUHOB

B IIHIICBBIX

31.KupopacTBoprMble BHUTAaMUHBI: W3MEHEHHUS BUTAMUHOB IMPH KYJIHMHAPHOU

o0paboTke

MPOYKTaX.

IMMIOCBBIX ITPOOYKTOB,

COXpPaHHOCTb

BUTaMHUHOB

B IIMHICBBIX

32. ButamuHOMOA00HBIE COCTMHECHMS: U3MEHEHUS BUTAMHHOB TIPU KYyJIWHAPHOU

06pa6OTK€ IMMIOCBBIX IIPOAYKTOB;, COXPAHHOCTb BUTAMHMHOB B IIHIICBBLIX
MIPOIYKTax.
Kputepun oneHKH Npe3eHTANUN JOKJIAAA:
g 5 0ayoB (6-7 0aJ1oB|8-9 6a/I0B (X0pOI0) 10-12 0a/u10B
o:.ar (HeynoJieTBopuTe | (Y10BJIETBOPUTEIb (oTJIM4HO)
O = JIbHO) HO)
Kpurepun |Copnep:xanne KputepueB
[Mpobaema He|[Ipobnema packpsita|[IpoGiema packpsrita. |[Ipobnema  packpbiTa
packpebITa. HE noHOCTHIO. | [IpoBenieH ananmu3 npoOsieMsl |modHOCTRI0.  [IpoBenen
° OTcyTCTBYIOT BriBoabl He caenanbl|6e3 MPUBJICUCHNUS |aHATTU3  MPOOJIEMBI  C
; E BBIBOJIBI W/WIN  BBIBOJBI  HE|JOMOIHHUTENBHON NPUBJICYCHUEM
a2 000CHOBaHBI auTepatypsl. He Bce BBIBOJIBI | TOTIOTHUTETBLHOM
] CJIeNaHbl U/ 00OCHOBAHBI |JIUTEPATYphl.  BrIBOEI
£ E 000CHOBAHBI
IIpencraBnsiema  s|IIpencrasnsemas [Ipencrasnsemas IIpencrasnsiemas
uHpOpMAIsL nH(popMaIus He |[MHpOopMaIus He |nHpOopMaIusl
s JIOTHYECKH HE|CHCTEMaTHU3UPOBaHA |CHCTEMAaTU3UPOBaHA U |crcTeMaTu3npoBaHa,
E CBsI3aHa. He |w/unm He |TTocTeI0BaTEeNbHA. nocieoBaTebHa "
g UCIIOJIb30BaHBbI nocienoBarenbHa  .|Mcmone3oBaHo  Oonee 2 |morumuecku CBsI3aHa.
5 npodeccnoHanbHbBl |MCIOJIB30BaHO 1-2  [mpodecCHOHATBHBIX Hcnons3oBano Oonee 5
g € TePMUHBI Mo eCCHOHANBHBIX |TEPMUHOB npoQecCHOHATBEHBIX
= TEpPMUHA TEPMHUHOB
He Hcnonb3oBanbl Hcnonb3oBanbl TexHonorud | LLInpoko ucnoiab30BaHbI
HCIIOJIb30BAHBI texHosoruu  Power|Power Point. He Gonee 2|texHoioruu (Power
E texuojoruu Power|Point  wactruno.3-4 |ommbok B mpeacraBmsemoii [Point u Ip.).
e Point. bonbme 4|ommoOku B|MH(pOpMaLUH OTcyTCTBYIOT OLIMOKY B
z ommnodoK B|IIpeACTaBIsIEMON npeAcTaBIsIeMOn
2 npejcTaBiIsieMod  |WHpOpMaIUH uHQOpMAITUH
=) uHQOpMaIH
g Her orBeroB Ha|Tombko oTBersl Ha|OTBETH Ha BONMPOCH! MONHBIE(OTBETH Ha  BOMPOCH
oz BOTIPOCHI 3JIEMEHTapHBIC W/WIIN YaCTUYHO TOJTHBIE MOJIHBIE, c
E § BOIPOCHI MIPUBHIEHUEM
2 = IPUMEPOB W/um
o R HOSICHEH U

- 9 0amIoB BBICTABISIETCS CTYIAEHTY, €CIHM CTYJAEHT BbIpa3uyl CBOE MHEHHUE IO

chOpMyIMPOBAHHON TpOOJIEME, apryMEHTUPOBAJ €ro, TOYHO OMNpEIEIUB ee




coaepKaHhe W cocraBisiromue. [lpuBeneHbl JaHHBIE OTEYECTBEHHOW W
3apyOeKHON JTUTEpATyphl, CTATUCTHYECKUE CBEACHUS, MHGOPMAIINS HOPMATUBHO-
npaBoBoro xapakrepa. CTyIEHT 3HAaeT M BIAJACET HABBIKOM CaMOCTOSITEIIbHOMN
WCCIIEIOBATENLCKOW PabOThl MO TEME HCCICAOBAHMS; METOJaMU W TIpHeMaMH
aHalIM3a TEOPETUYECKUX W/WIM TMPAKTUYECKUX AaCTIEKTOB H3y4daeMoil o00JacTu.
dakTUYECKUX OLIMOOK, CBSI3aHHBIX C MOHMMAaHHEM IMPOOJIEMBI, HET; rpaduuecku
paboTta odopmIieHa TTPABUIBHO

- 7-8 6aioB - paboTa XapakTEPU3yeTCs] CMBICIOBOM LEIbHOCTHIO, CBI3HOCTBIO
U TIOCIICIOBATEIHPHOCTRIO H3JIOKECHHSI; JOMYIIeHO He Ooyee | ommOku mpH
OOBSCHEHHH CMBICTIa WM coaepkaHus Tmpobiembl. Jlmsg  apryMeHTanmum
MPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPHPOBAHBI HCCICAOBATEIBCKUE YMEHHS W HaBBIKA. DaKTHISCKUX
OIIMOOK, CBSI3aHHBIX C IOHMMAaHHWEM TpoOsieMbl, HeT. JlomymieHbl OjHa-IBE
OIMOKH B 0QOPMIICHUH PaOOThI

- 6-5 0amioB - CTYAEHT TPOBOAMUT JOCTATOYHO CAMOCTOSITENIbHBIN aHajIu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIAIONIMX MPOOJIEMbI; TOHUMAET 0a30BbIC
OCHOBBI M TEOpPETHYECKOE OO0OCHOBaHHME BbIOpaHHOW TeMbl. [IpuBieueHsbI
OCHOBHBIE HCTOYHHKH IO paccMaTpuBaemoit Teme. Jlomymieno He Oosee 2 ommodok
B CMBICJIE WJIK COJIEpKaHUU MPOOIeMbl, 0POPMIICHUHU PaOOTHI.

- 4 Oanna - eciau paboTa MpecTaBiIsieT cOOON NMepecKa3aHHbIA MU MOJTHOCTHIO
MepPENMCAaHHBIA HMCXOMHBIM TEKCT, 0€3 KakuxX Obl TO HM OBUIO KOMMEHTApHEB,
aHanm3a. He packpeiTa CTpyKTypa M TEOpPETHYECKas COCTaBIISIONIAsl TEMBI.
Honymeno Tpu wuium Oojee Tpex OIMMOOK B CMBICJIOBOM COJEpKaHUU

packpbeIBaeMoil mpooOsieMbl, B 0OPMIICHUHU PaOOTHI.

3amaHus IS CAMOCTOSATEILHON PadoThI CTY/IEHTOB
Tema: BBeaenue B XUMHIO OM0JIOTHYE€CKH AKTHBHBIX BelIeCTB.

Crepeousomepus.



Hean padoTel: O3HAaKOMUTHCA € 3a/1la4aMU U LesiMU Kypcea. [lomyuuTs
MOHSATHE 00 OCHOBHBIX KJlaccax OMOJOTMYECKU aKTUBHBIX BEILIECTB,
CTEPEOU30MEPHHU.

Conep:xanue padoThI:

11. Ilenu u 3agaum Kypca.

12. 3HaueHne OMOTOTUYECKU aKTUBHBIX BEILIECTB.

13. TlomudyHKIMOHATBEHEIE MOJIEKYJIBbI. OTpeaeieHne, KIacChl.

14. HenacpllieHHbIC KapOOHUIIBHBIC COSTUMHECHHUS.

15. JlukapOoHUIBHBIE COEIMHECHUSA (mnxapOoOHOBBIC KHUCIIOTHI,
OKCOKHCIIOTBI).

16. OxcuxkapOOHUIBHBIE COCTUHEHUS.

17. AMuHOKapOOHUIIBHBIE COETUHEHUS.

18. 'eomeTpuueckas HU30MeEpHs.

19. OnTuueckas u3oMepusi.

20. HomeHnknaTypa cTepeon3oMepoB.

KoHTpoJibHBIE BOIIPOCHI:

1. B yem nposiBisieTca B3aUMOCBSA3b TOMOJIOTOB U H30MEPOB?

2. Tloyemy y mpenenbHbIX yIiIeBOJOPOAOB €CTh TOJBKO BHYTPUIPYIIIOBbIE
U30MEPBI U HET MEXTPYIIOBBIX?

3. Ha KOHKpEeTHBIX MpUMEpax TMOSICHUTE TMOHITHSI XEMO-, PEruo- u
CTEPEOCETIEKTUBHOCTH.

4. JlaiiTe omnpeAeseHUs] MOHATHUAM: ACUMMETPUYECKHI XUPAIbHBIA aTOM,
IPOXHUPATbHBIA aTOM, ONTHYECKAash aKTUBHOCTb, SHAHTHOMEPHI, KOH(HTypaIus,
aOCONIOTHAasT W OTHOCHUTEJbHAas KOH(pUrypamuu, pamemar, IhacTepeoMepsl,
Me3odopma.

5. KakoBo coOTHOmIEHME MEXIy H30MepaMu M TayroMmepamu? Yem
00ycCIOBJIEHa aKTUBHOCTH BOJOPOJIa METHJIEHOBOW TpymIbl (PEHIIHUTPOMETaHa?
N306pa3ute TayTomepHbie (opmbl HUTpoMeTaHa. KakoBo cTpoeHune ux oO0miero

ME€30MEpHOT0o MOHA?



6. Urto sBnsercs mepoi onTuueckoil aktuBHOocTH? Kak oHa ompenemnseTcs
DKCIIEPUMEHTANIbHO? SIBISIETCS JM HaW4Yue XUPAJIbHOIO aroma yriepoja
JIOCTATOYHBIM YCJIOBUEM MOSIBJIECHUS ONTUYECKON N30Mepun?

7. OTau4aroTCs U SHAaHTUOMEPHI Mo (pusmdeckum KoHcTaHTam? ByayT nu
pa3nuyHbl  (pU3MYECKMEe KOHCTAaHThl TIeOMETpUuYecKuX u3zoMepoB?  Jlaiite
OOBSICHEHHE Ha TMpPUMEpPE CTEPEOU3OMEPHBIX 6mMOp-OyTUIIOBBIX CIHUPTOB U
THJICHANKAPOOHOBBIX KUCIIOT.

3aganus 11 CAaMOCTOATEILHOM PadoOThI:

1. Ckonpko HedeTHbIX KOH(popmanuii orBeyaeT 1,2-guxiopstany? Uem
MOXHO OOBSCHHUTH BO3pPAaCTaHUE JMIOJIBHOTO MOMEHTAa 3TOTO COEAUHEHUS C
IOBBIIIEHUEM TEMIIEPATYyphI?

2. B kaxmoil mape cOeIWHEHUH yKaxuTe 0ojee yCTOWYMBBIA H30MEp H
OOBSICHUTE IPUUMHY €r0 0OJIbIIEeH YCTOMYMBOCTH:

a) METHJILIUKJIONPOIIAH U UKJIOOYTaH;

0) STWINHUKIO0YTaH U METHIILIMKIIONIEHTaH;

B) yuc- u mparc-1,3-TMMETUIIIUKIONICHTaH;

) mpanc-1,2-TuMeTUIIMKIO0YTaH W IIUKJIOTEKCaH.

3. Kakas xonbopmamms nuc-2-METWIINMKIOTEKCaHOJa Oyner Jierde
BCTYNaTh B CJIIEAYIOIINE PEAKIINHN:

a) aTepu(UKaIUU YKCYCHOU KHCIIOTOM;

0) oKucJeHUs 10 KeToHa?

4. Hapucyiite dopmylly HUKIMYECKOro yrieBogopoaa coctaBa CO6HI12,
KOTOPBIM yCTOMYMB K OpPOMHOW BOJAE€ U HOIUCTOMY BOJOPOIY, UMEET MPAHC-
KOH(UTYpALHIO U HE MOKET ObITh Pa3iO’KEH Ha ONTHYECKUE aHTUIIO/IBI.

5. KakoBa reoMerpusi MOJIeKyJbl METHWIdTWINponuiamMuHa? MoxHO In
Pa3NOKUTh ITO COSTUHEHNE HA YIHAHTHOMEpPHI? JlaliTe 0ObICHEHHE.

6. Omnpenenure aOCOMIOTHYIO KOHGUTYpAIMIO TPU OOOUX XUPATHHBIX

LIEHTPax B CTEPEOM30MeEpax 2,3-IUXIOpIICHTaHA.



7. OOBsiCHUTE, MMOYEMY TPETHUYHBIE aMHHBI, Y KOTOPBIX C aTOMOM a30Ta
CBSA3aHbl Pa3IMYHbIC YIJIEBOAOPOJHBIE PAJIMKAIIbI, HE MPOSBISIOT ONTHYECKOU
AKTUBHOCTH.

8. M3oOpa3ute Bce MPOCTPAHCTBEHHBIE M30MEPhI D-ramakTo3sl.

Tema: YriaeBoabl.

Heapb padorbi: [lomyunTs NOHATHE 00 OCHOBHBIX (PYHKIIHSIX,
KJ1accu(uKanuu, CTpOEHUH yTeBOIOB.

Conepsxkanue padorbl:

11. YrneBoasl, onpeaesieHue, GyHKIUH.

12. Knaccuduxkarius yrieBoioB.

13. Ctepeoxumusi U KOHPOPMAITIH MOHOCAXapUIOB.

14. ®u3uKO-XMMUYECKHE CBONCTBA MOHOCAXAPHUIOB.

15. TI'nmuko3ubl. B3auMocBsI3b CTPYKTYPBI U OMOJIOTHYECKUX (PYHKITHH.

16. Onurocaxapuabl ¥ MOTHCAXAPUIBL.

17. Metoasl ompeneiaeHus: CTPYKTYpbl: XUMHUYECKHE, (HepMEHTATUBHBIE,
(U3UKO-XUMUYECKHE.

18. Jlucaxapuapl: MajnbTO3a M JIaKTO3a, TEeHTHOOMO3a, Ie/UI00H03a,
caxaposa.

19. TNonmucaxapuapl: TOMOMOIUCAXapuAbl (KpaxMai, amuiio3a, TIHKOTEH,
ICIJUTFOJI03a, ICKCTPUHBI).

20. I'erepo-nionucaxapuabl - MPOTCOTJIMKAHBI (THATYpOHOBAs KHCJIOTA,

XOHAPOUTUHCYNIb(ATHI, TCITAPHH).

KonTpoabHbIe BONPOCHI:

1. Crpoenue, kinaccudukaiys, HOMEHKIATypa yTIEBOIOB.

2. JlaifTe ompeneneHre yriaeBoaaM 1 MepeuucinTe ux QyHKIIUH.

3. B ueM paznuuus CTpyKTypbl aMUJIO3bl U aMUJIOTIEKTUHA?

4. MoHocaxapuapl. OcCHOBHBIE CTEPEOXUMHUYECKUE HIOHATHUS

MOHOCaxXapHuaoB.



5. CewmeiictBo D- u L-anbno3. D- u L-keTo3bl.

6. Meroabl HapanMBaHUs YIJIEBOAHOM IIETH CaXxapoB.

/. MeTobl 1eCTPYKIIMU CaXxapoB.

8. OcCHOBHBIE peaklui MOHOCAXapHUIOB.

9. T'unpa3oHsbl, 03a30HbI, 030TPUA30JIBIL.

10. MetunoBbie, OEH3WIOBBIEC U TPUTHUIIOBBIE A(HUPBI MOHOCAXAPUJIOB.

11. CnoxHble 3pUpbl MOHOCAXaPUIOB.

12. I'muKo3uIbI ¥ TIIMKO3U IHBIE IPOU3BOIHBIE MOHOCAXapUIOB.

13. Yro Takoe monucaxapuibl, T€TEPOIOINCaXapUabl, TOMOIIOIACAXaAPUIBI?

14. IlpaBunbHBl JIM YTBEPXKACHUS: a) TE€MapUH CHOCOOCTBYET CBEPThI-
BaHHUIO KpOBH; O) TJIMKOTEH - OCHOBHOM 3allaCHOM IOJIMCAaXapuj YeJOBEeKa; B)
THATYPOHOBAsI KUCJIOTA SBJISIETCS OCHOBHOW COCTABHOM YacThlO MEKKIETOYHOIO
BerecTna’?

15. Kakoii u3 caxapoB He 00J1a/1aeT BOCCTaHABIUBAIOIIMMH CBOMCTBAMU?

16. Ha3zoBute 3amacHbie yriaeBOIbl OpraHu3Ma U PacTeHUH.

17. Tlepeuncnute moaucaxapubl, KOTOPbIE HE YCBAMBAIOTCS YEITOBEKOM.

3amaHus 11 CaMOCTOATEILHOM PadoThI:

1. TlpuBeaute mpuMep aabIOMEHTO3bI, KETOTEKCO3bI, o-D-upano3sl u f§ -
D-dypanossr (M306eraiite moBTOPOB, i M300paxKeHUsT MUKIMYECKUX (OpM HC-
MOJIB3YHTE MEePCIEKTUBHBIE POPMYJIIBI Xeyopca).

2. IlpuBeaute Bce BO3MOXKHBIE TayTOMEpHBIE (hopMbI it D-keuio3sl U D-
MCUKO3bI (Hcmoap3yiTe (opMynsl Xeyopca). Kakum oOpazom MoxkeT OBITh
oOHapy>KeHa TayTOMEpHUsi MOHOCaXapoB B pacTBope?

3. IlpeBpamenue o-D-rmokonupanossl B -D-ratokonupano3y B Kuciaou
cpene (aHomepu3alMsi) MOXKET OCYUIECTBIATHCA 0€3 PacKpbITUS MHUPAHO3HOTO
nukia. [peanoxxure MexaHu3m aHOMEPHU3ALIHH.

4. OCHOBHBIM KOMITIOHEHTOM KarCyJibl, 0OBOJIAKMBAIOIIE MHEBMOKOKK, U
BEII[ECTBOM, OTBETCTBEHHBIM 3a CICIHU(PUIHOCTD €r0 PEaKIii aHTUTEH- aHTUTEJIO,
apisieTcsa nonucaxapua (M = 150 000). I'uaponu3 »Toro caxapuaa NPUBOIUT K

MOJIYYEHHUIO SKBUMOJIIPHBIX KOMYecTB D-ritoko3sl 1 D-TiioKypOHOBOM KUCTIOTHI;



IPU OCTOPOKHOM OKHCIIEHHH 00pasyeTcsl Heto0nypoHOBasi KUCI0Ta (ypOHOBas
KHCJIOTa - TMPOM3BOAHOE IEI00M03bl). MeTuinpoBaHHE C MOCIETYIOIIUM
TUAPOJIU30M TPUBOIUT K IKBUMOJSIPHBIM KosmyecTBaM 2,3,6-Tpu-O-metui-D-
nIoKo3bl U 2,4-1u-O-Metun-D-rimokypoHoBoit - kucnotel. KakoBa BeposTHas
CTpYKTypa mnojucaxapuma’?

5. Paddunoza — tpucaxapun, conepxamiuiics B cBekiie (CigHz,016). I'un-
pONM3 B MPHUCYTCTBUHM KHUCIOTHI naeT D-¢dpykrosy, D-ramakro3y u D-rmroko3sy;
THAPOIU3 MO/ IEHCTBUEM (DepPMEHTa O-TalaKTO3W a3kl MPUBOAUT K D-ramakrose u
caxapo3e; IpHu TUAPOIHN3E MO IeUCTBUEM HUHBEPTA3bl ((PEPMEHT, PACIICIUISIONIUI
caxapo3y) obpasyerca D-¢dpykro3a u gucaxapujn —menubuosa. VcuepmnbiBaroiee
MeTHIHpOoBaHue padPUHO3BI ¢ MOCAEAYIONNM THApoIu3oM naet 1,3,4,6-terpa-O-
metui-D-dpykrosy, 2,3,4,6-tetpa-O-metun-D-ranakrosy u 2,3,4-tpu-O-metun-D-
rmoko3y. KakoBa crpykrypa padduHo3zsr u Menubuossl? M300pasute 31U
COCIMHEHHUS B BHJE MepcrneKTHBHBIX ¢Gopmyn Xeyopca. OOnagaroT JH OHU
BOCCTaHaBNUBaWOIIMMH  cBoWicTBamu? [lpuBenure HazBanue padPuHO3BI,
UCTIOJNB3YS TIPUHATHIE COKPAIICHUS AJIT MOHOCAXapUAHBIX OCTaTKOB.

Pexomenayembie Tembl pepeparToB:

1. IlpeBpamieHue  yriaeBoJOB B  TEXHOJOTMYECKHX  IpoLeccax:
METaHOUAMHOOOpa30BaHNe, KapaMenu3alusi CcaxapoB; TMHIIEBass IIEHHOCTh
yTJEBOJIOB.

2. BwicokomomneKyIsIpHbIE HecaxapomnoJ0OHBIEC MOMHCaXapubl: KiIeT4aTkKa,
XUTHH, XUTO3aH U UX OMOJIOTHYECKOE 3HAUYCHNE.

3. IlpupomgHbie TOKCHMKAHTHI W IIMAHOTCHHBIC TIUKO3WUJBI (aMUTIAINH;
KyMapuH).

4. T'pynnsl pacTUTeNbHBIX O-TIIMKO3UA0B (CAlIOHUHBI; COJIOHUH).

5. Posb OannacTHBIX BEHIECTB (T€MUIIEIUTIONO3bI, IIEJITI0JIO3bI, TEKTUHOBBIX
BEIIIECTB) B MUTAHUH YEJIOBEKA.

6. IlexTuHOBBIE BelECTBAa — HE3AMEHUMBIN (DaKTOP MTUTAHUS.

7. Terepomnonucaxapuipl  (MHYJIMH; TE€MHUIEIION03a; PACTUTENIbHbIE

KaMe/In) U UX OMOJIOTHYECKOE 3HAUCHHE.



8. 3arycrutenu u reneoOpa3zoBaTesid NOTUCAXaPUAHON MPUPOBI (Kpaxma,

KpaxmanaocoAepKaliiue NpoAyKThl, IEKTHHOBBIE BEIECTBA).

Tema: JInnuasml.

Hean padorsi: [ToayyuTs NoHsATHE 00 OCHOBHBIX (PYHKITUSX,
KJ1accu(uKanuu, CTpOCHUN JTUIUIOB.

Conep:xanue padoThI:

8. Jlunmuawl, omnpexaenenue, kinaccupukaruss. DOyHKUMM — JTUIUAOB.
CrepeoxuMusi 1 HOMEHKJIATYpa.

9. HeowmbuiseMmble JUMUABI. CTEPUHBI, W30MPEHOUIBI, KHPHBIE KHCIIOTHI,
MPOCTAHOUIBI.

10. HeliTpasibHble TUMHABI: OCHOBHBIE KJIACCHI.

11. Crepuapl, CTpoeHUE, CBOMCTBA.

12. ®ochomunuast. Knaccuduxaius 1 HoMEHKIATypa.

13. Auunraunepuasl, CTpOeHUE, CBOMNCTBA.

14. T'muniepodochomumuast (bocharuanas KHCJIOTA,
docharuamndTaHonamMut, (GochaTuarIXoIuH, GochaTHIUICEPUH).

KoHTpoJibHBIE BOIIPOCHI:

1. Kakwue BemecTBa HA3BIBAIOTCS JTATTHIAME?

2. Yro Taxoe npoctele yurmpl? Kakue Bam M3BeCTHBI IPUPOIHEIE BOCKH?

3. Tlo KakoMy NPHU3HAKY JUIKIBI AEIATCS HA OMBUISEMBIE M HEOMBLIIEMBbIE?

4. Kakue GpyHKIMM B OpraHM3Me BBINOIHSIOT HeiTpanbabie sl (TAL)?

5. Moxuo 1 (ochommnuasl Ha3BaTh MOIAPHBIMM BeliecTBamMu? OOOCHYMHTE
CBOM OTBET.

6. Ha3zoBure KUPHBIE KUCIOTHI, TUIIMYHEIE IS JIMIIUI0B OPraHM3Ma 9eJIOBeKa.

7. Yro Takoe npocrarianauHbl? Kakoe 3HaueHne OHU UMEIOT J1J1s1 OpraHu3Ma’?

8. HaszoBuTe OTIMYUTENBHBIE OCOOCHHOCTH MOAKOMKHOTO KMPa YENIOBEKA,

JKHpa IICYCHU U KHpa CJIMBOYHOI'O Macja.



9. HasoBure OTIMYMTENLHBIE OCOOEHHOCTH MOAKOXKHOIO JKMPa YelOBEKa,
KHpa TIEYEHH U JKUpa CIMBOYHOTO Maca.

10.06bscHuTe, MOYEMY YTBEPKAEHHE O TOM, YTO TPHALMITIUIEPHIHI
ABJIAIOTCS OCHOBHBIM JIMITUIHBIM KOMITOHEHTOM OHOJIOTHYECKMX MeMOpaH,
HEBEPHO.

11.Ha xakoM CBOWCTBE, W KaKuUX JIMIKAOB OCHOBAHO OOpa30BaHHE
nunocom? I'7ie OHU HaXOJST MPAKTUIECKOE PUMEHEHHE?

12.B uem ommume nepeGpos3uaoB or ranmmosnnos? K kakol rpymme
JIUTIAIOB OHU OTHOCSITCS?

13.Yto o6umiero m B 4eM pasHMIA CTPYKTYPhl CYIb(QOJIUIUIOB U Ie-
pebpo3ua0B?

14. Hanmure popMyily X0JIECTEPUHA U YKAXKUTE €r0 3HAYEHHUE.

15.Tlepeuncnure ocHoBHBIE PyHKIUH GOCHOIUITHIOB.

16.B 4em 3HaYCHNE TIUKOIUTHIOB?

17.Ha3oBuTe OCHOBHBIE (PYHKIMHU JTUIIONPOTEUIOB.

18.TTouemy rumiepodocharrap XOpOIo PacTBOPAIOTCS B BOJE?

3amaHus 11 CaMOCTOATEILHOM PadoThI:

1. HanwmwmTe ypaBHEHHS pEakMU CTYNEHYATOro (PepMEHTaTHBHOTO
TUIPOJIM3a TPUTIMIEPHIOB: AJBMUTOIMOJIENHA, OJICOIUIAYPHHA, TPHOJIEHNHA.

2. BeicIre XHUPHBIE KUCIOTHI Pa3pyIlAOTCs MPEUMYLIECTBEHHO MyTeM [3-
okuciaenus.  OcymiecTBUTE  CTyNeHUYarhlii  (DEpMEHTATHBHBIM  pacma
[aJbMHUTOOJIENHOBOM KHUCIOTHI YKa3aHHBIM CcriocoboM. Ha3oBuTe MpoMeKyTOYHBIE
IPOIYKTHI ¥ (PEPMEHTHI, YCKOPSIOIINE MPOIIECC.

3. Jlu”oneBasi KucCJOTa paspymiaercsa nytem [-okucieHus. Hamummre
ypaBHEHUs peaKUMii CTyIeHYaroro (EepMEHTATHMBHOIO pachajga JIMHOJIEBOU
KUCI0THL. HazoBure MeTaboIMTHI U (PEPMEHTHI, KATATM3UPYIOIINE PEAKIIUH.

4. HS-KoA HeoOxomuMm Juisi aKTUBHPOBAHUS BBICIIUX >KUPHBIX KHUCIOT.
VKaXnuTe MyTH €ro BBICBOOOXICHUS B OpraHW3Me >KHBOTHBIX M HAIUIIHUTE

COOTBETCTBYIOIINE YPABHEHUS PEAKLIUN.



5. B 6uocuHTe3€ CTEapUHOBOIM KHCIOTHI OJHOM M3 MPOMEXKYTOUHBIX CTaJAHA
sBNseTCS TpeBpamieHue: Kampuwi- S -KoA—kanpunui-S-KoA. Hamummre
YPaBHEHHUS PEaKUUil U yKaXUTe PEPMEHTBI, YCKOPSIOLIUE 3TH IPOLECCHI.

6. 3aBepmarolMM 3TarioM OWOCUHTE3a IEPOTUHOBOM KHCIIOTHI SIBISETCA
npeBpaileHue: Juruonepui- S -KoA—uepormi- S -KoA.

Hanumure ypaBHEHUs peakluii M Ha30BUTE (PEPMEHTHI, YCKOPSIOLIUE 3TU
IPOLIECCHI.

Pexomenayembie Tembl pedpeparoB:

1. TluieBast HEHHOCTh Maces U KUPOB.

2. ®akrtop F — He3aMeHNMBIE )KUPHBIE KUCIOTHI.

3. Bocku — crnoxHble 3(QUPB BBICOKOMOJEKYJISPHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT U OJHOOCHOBHBIX BBICOKOMOJIEKYJISIPHBIX CIUPTOB. DYHKIIUN
YKUBOTHBIX U PACTUTEIIBHBIX BOCKOB.

4. Crepuzmbl - CJHOXHBIE dS(QUPHl  BBICIIUX KUPHBIX KHUCIOT U
MOJIMLIUKJIMYECKUX CIUPTOB (cTepoisioB). XoJecTepod (xonectepuH). DyHKIUM
XOJIECTEPUHA B OpPraHU3Me YEJIOBEKa.

5. @ochonunuasl, ©X CBOMCTBA U (GYHKUMUU B OpraHu3Me; MPUMEHEHUE B
XJIe00TIEKAPHON ¥ KOHAUTEPCKON MTPOMBITINIEHHOCTH (JIMIIUTHH, Ke(aynH).

6. IlpupoaHble aHTHOKCHUIAHTBI, MPUCYTCTBYIOUINE B PsijI€ PACTUTEIbHBIX
Macen:  (TOKOQEposbl;  JICUUTUHBI;  KapoTuH;  (uaBoHbl). CHHEpPrUCTHI

AHTUOKUCIIUTEJIEH.

Tema: AMUHOKHCJIOTHI, 0€JIKH, NeNTHIbI.
Heab padorbl: [TonyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJIacCU(UKAIIUU, CTPOCHUN OEJTIKOB.
Conep:xkanue padoTbli:
13. HomenkmnaTypa u kiaccupuKamus aMIHOKHUCIIOT.
14. ®u3uKo-XxMMHUYECKUE CBOMCTBAa aMUHOKHCIIOT.
15. CrepeoxumMust aMMHOKHCIIOT.

16. Crpoenue nentuaoB. Knaccudukaius u HOMEeHKIaTypa.



17. CrepeoxumMus NENTUIHOMN CBS3H.

18. OmnpeneneHue NepBUYHON CTPYKTYPHI MENTHIOB.

19. OnpeneneHne aMUHOKUCIOTHOTO COCTABA.

20. Tlepuunas cTpykTypa OenkoB. BumoBas cnerupuaHoCTb.

21. Kondopmarusi menTHAHBIX Iieneld B Oenkax (BTOpUYHAS, TpEeTHYHAS
CTPYKTYPBI).

22. UeTBepTUYHAS CTPYKTYpa OEIKOB.

23. OyHKIUU OCIKOB B OpraHU3ME.

24, AMUHOKHMCIIOTHBIN COCTaB OETKOB.

25. ®U3NKO-XUMHUYECKHE CBOMCTBA OEIKOB: aM(POTEPHOCTH, PACTBOPHMOCTb.

KoHTpoJibHBIE BOIIPOCHI:

1. Yro Ha3biBaroT OenkamMu? AMUHOKHUCIOTAMU?

2. llepeuncnute QyHKIMU OEIKOB, aMUHOKHUCIIOT B OPraHU3ME YEJIOBEKA.

3. Kakoe pa3zinume B CTpOEHUH aMUHOKHCIIOT ajJlaHUHA U TUCTUIUHA?

4. Hamummure xumudeckyro (opmMyily nNenTuia Bajluia-TIULIUI-TPOJINII-
METHOHWI-TJTyTaAMUHA.

5. Hanmmmre xumuueckue (GopMyibl TPEOHHHA M METHOHHMHA. Y KaKUTE
pa3iauuMe B KaueCTBEHHOM COCTaBE AaMUHOKHUCIOT M TPUBEIUTE MPUMEPHI
peaxiuii, MOATBEPKAAIOIINX Pa3INuUe B XMMHUUECKOM CTPOCHUHU.

6. Hamumurte xumudeckyro (Gopmyny MenTuAa CepuiI-IeHIII-TPEOHHI-
IPOJIMHA.

7. B uem paznuumie aMUHOKHUCIOT (peHMnanannHa u apruauHa? Hamummure
YpaBHEHUs I[BETHBIX pEaKIMW, XapaKTEpHbIX I KaKIOW U3 Ha3BaHHBIX
AMUHOKHCIIOT.

8. Kakme (¢yHKIIMOHANBHBICE TPYMIBI BCTPEYAIOTCS B  paaMKaliax
amuHokucnor? IlpuBenure mpumepsl: a) TUAPOPOOHBIX TPYII, O) KHUCIBIX H
OCHOBHBIX TPYII, B) CYyIb(TUIPWIBHBIX TPYyMI. YKaXUTE, B COCTaB KaKHX
AMUHOKHCIIOT OHH BXOJIAT.

9. B uewm cnemnuduka CTpoeHHUS KaTAIUTUYECKH aKTUBHBIX OETIKOB?



10. JlaiiTe XapakTEPUCTUKY JIEKTPOHHOTO CTPOEHHUS U CBOWCTB MENTHIHOMN
CBSI3U OEJIIKOBON MOJIEKYJIBI.

11. B yem cnernuduka cTpoeHus 0€IKOB-TOPMOHOB?

12. IlpuBeanTe mpuMepsl 3aBUCUMOCTH OMOJIOTHYECKONW aKTUBHOCTH OEJIKOB
OT UX TIEPBUYHON CTPYKTYPHI.

13. OObscHUTE NPUYUHY YCTONYMBOCTH BTOPUYHOU CTPYKTYpHI OEIKOB.
[TpuBenuTe mpuMepsl OETKOB, BTOPUYHAS CTPYKTypa KOTOPBIX pa3InyHa.

14. Kakue Oenku Ha3bIBalOTCA aHTUTENaMH? B yeM crnenuduka wux
CTpOCHMSA?

15. ITokaxuTe XapakTep XMMUYECKUX CBSI3€H, YHACTBYIOIIMX B 00pa30BaHUU
TPETUYHON CTPYKTYpPHI O€IKOBOM MoJieKyJbl. [IpuBenuTe mpruMepsbl, yKa3bIBaloIIne
Ha 3aBUCUMOCTH ()OPMBI OCITKOBBIX MOJIE KYJI OT TPETUYHON CTPYKTYPHI.

16. OObscCHUTE MPUHIIUIT CAMOCOOPKH YETBEPTUUHON CTPYKTYpPbl OCIKOBBIX
Mouiekysl. [IpuBenute mpumepsbl Takux OenKoB. BeisicHUTe, K KaKO IpyIie OeiIKoB
OTHOCSITCSl albOYMHH, KazeuH, puOpouH u rino0ynuH. [lokaxure paziuuue B uUX
CBOMCTBAX U CTPOCHUMU.

17. Y10 oOmero u 4YeM OTJIMYAKOTCA XPOMOIPOTEUHBI OT METaJo-
MpOTeUHOB? YKaXuTe Ha OMOJIOTMUYECKYIO POJIb IAaHHBIX OEJIKOB.

18. Jlaiite xapakTepucTHKy (GyHKIUNA OenxkoB B opranusme. [lpuemute
TIPUMEDHI.

3aganus 1JIs CAMOCTOSATEJILHOH PadoThI:

1. B kakux W3 TPHUBEACHHBIX HWXKE CIIy4acB HET COOTBETCTBUS MEXKIY

CTPYKTYpHOU (OpMYJIOi U HAa3BaHUEM (-aMUHOKHUCIOTHI? JlaliTe mpaBuiibHbIE Ha-

3BaHUS.
1) N \ Tpunrodan
41CH2—CIZH—COOH
N NH,
2) H,NOC—CH,—CH—COOH AcnaparvHoBasi KUCJIOTa
|

NH,



3) HOOC—HZC—CHZ/?H—COOH ['myramun
NH,

4) NH,— CH,—CH,~COOH AJaHUH

5) (CH3)ZCH—(|3H—COOH Bamun
NH,

2. W3o6pazute L-ctepeomzoMepbl aMHUHOKHUCIOT, NMpuBeACHHBIX B Nel B
BU/IC TTPOCKITMOHHBIX popMyn Durrepa.

3. HamummuTe ypaBHEHHS KHCIOTHO-OCHOBHOTO PaBHOBECHS B pacTBOpax
npu pH ~ 1,4, 8 u 12 1n1d crnenyrommnx aMUHOKUCIIOT:

a) cepuna (Ser);

0) acmaparuHOBO# KUCIOTHI (ASp);

B) ructuauna (His).

4, Hackombko BakHa aMHWHOKHCIOTHAas  TIOCIEAOBATCIBHOCTD IS
COXpaHEHUs! OMOJOTUYECKON aKTUBHOCTH Oejika 0COOEHHO HAIJISIIHO TOKa3aHO Ha
IPUMEPE CEPIIOBUIHOKIECTOUYHON aHEMUU - HACJIEICTBEHHOTO 3a00JICBaHMS, CBSI-
3aHHOI0 C TE€HETHMYECKOM aHOMaJIMed TIeMOrjoOHWHAa. YCTaHOBJIECHO, YTO B TOM
MOJIOKEHUW TIOJIUTMETITUTHOM IIeNU, B KOTOPOM TMENTHJ W3 HOPMAJIbHOTO Te-
MorjoouHa (A) COIEPKUT OCTATOK TIyTaMHHOBOH kucioThl (Glu), B aHOMaapsHOM
reMorjooune (S) HaxoauTcs octatok BanuHa (Val).

I'emormooun A —Val-His—Leu-Thr—Pro—-Glu-Glu-Lys—
['emorno6un S —Val-His-Leu-Thr—Pro—Val-Glu-Lys—

OO0BsicHUTE, TTOYEMY TaKasi 3aMeHa MPUBOIAUT K U3MEHEHHUIO PACTBOPUMOCTHU
remorsjo0uHa S? KakoBo 3T0 nu3MeHenre? MyTaHTHBIN TeMOTJI00MH S BBISBISIOT €
MOMOIIBIO  DJIEKTPOGOPETUUECKOTO TECTa, CpaBHHMBAas TEeMOMJIOOMH S ¢
HOPMAJIbHBIM TeMOTTIOOMHOM A. OOBSCHUTE, B YeM JOJDKHO OBITh OTIWYHE

anekrpodoperpamm (S) u (A).

Pexomenayembie Tembl pepeparoB:



1. HesameHHMble aMUHOKHUCIOTHI U TPATUIIUN HALIMOHAIBHBIX KyXOHb.

2. buonormyeckass IIEHHOCTh O€IKOB W ONTHUMM3AIMS KYyJIWHAPHBIX
peuentyp.

3. IlpupoaHbpie TOKCMKAHTHI: OMOT€HHBIE aMHHBI — CEPOTOHHH, THPAMUH,
TUCTaMUH.

4. buonoruyeckas akTUBHOCTh HEKOTOPBIX MENTUIOB: TOPMOHBI (MHCYJIHH,
POCTAarjaHANHbI) U €CTECTBEHHbIC AaHATBI€TUKH (SHAOPPHUHBI, SHKE(PAIHHBI).

5. [IlumeBbie 7006aBKM OCIKOBOW MPUPOIBI: TeieoOpazoBaTenu (KEJIaTHH);

MOACIACTUTENN (MUPAKYJINH, MOHEINH, TAyMaTHH ).

Tema: Hyk/ienHOBbIE KHCJIOTBI.

Hean padorsi: [ToayuyuTs NOHATHE 00 OCHOBHBIX (DYHKIUSIX,
KJ1accu(UKaIU, CTPOSHUN HYKJIEUHOBBIX KUCIIOT.

Conep:xanue padoTbl:

10. CtpoeHne HyKIICO3U/IOB.

11. HomenkaTypa HyKJI€O3HUI0B.

12. Hykneotuasl. CTpoeHne, HOMEHKIIATypa.

13. Kondopmartyisi KOMIOHEHTOB HYKJIEMHOBBIX KHCIIOT.

14. CuHTe3 HyKJICO3UI0B.

15. CuHTE3 HYKJICOTU/IOB.

16. HykneunoBble  kucnoThl.  [lepBuyHasi,  BTOpWYHAs,  TpeTUYHAs
CTPYKTYPHI.

17. Ormmune JIHK ot PHK.

18. ®u3nuko-XxMMHUECKHE CBOMCTBA HYKJIEMHOBBIX KHCIIOT.

KonTpoabHbIe BONPOCHI:

1. Vkaxwute cxojactBa M paznuuus B xumuueckoMm coctaBe JIHK u PHK.
Oxapakrtepusyiite konmuectBeHHoe cojaepxkanne JIHK u PHK B opranusme u

MECTa UX JIOKAJIHU3alluH B KICTKC.



2. JlaiiTe moOHATHE O TMPHUHIMIE KOMIUIEMEHTAPHOCTH  A30THCTHIX
OCHOBAHMI, BXOASIIMX B COCTAB HYKJIEMHOBBIX KUCJOT. BBIsSICHUTE XapakTep CBA3H
ME¥XKly KOMILUIEMEHTaPHBIMU OCHOBAaHUSIMH Ha KOHKPETHBIX ITPUMEPaXx.

3. VYkaxure ocodeHHocTH HyKineotuaHoro cocraBa JIHK. Jlaiite mpaBwia
Yapradda u 00bICHUTE UX CYITHOCTb.

4. Onuimre XapakTepHble 4epThl BTopuuHOi cTpykTyphl JJHK. O0bsicHuTe
pupoay cui, yaepxkusaromux mosekyiny JIHK B Takom cocrosaum.

5. Onuiute 0coOeHHOCTH MepBUYHOM cTpyKTYpbl T-PHK.

6. BrIsIBUTE 3aKOHOMEPHOCTH MEPBUYHON CTPYKTYPHI BHICOKOMIOJIMMEPHBIX
p-PHK, ocoOeHHOCTH X BTOPUYHON U TPETUYHOM CTPYKTYP.

3amaHus I CaMOCTOATENbLHON PadoThI:

1. Hanumwmre TayromepHble  (OpMBI  OCHOBaHWil: TyaHHMHa, 5-
OKCHUMETHIIIIHTO3MHA, NO-METHIaICHUHA, S-METHITYpallnIa.

2. Hanummre xumudeckue (Gopmyiibl YpUIUIOBOM M UCEBIOYPHUANIOBOMN
KHUCJIOT. YKaXKUTE, B COCTaB KAaKMX HYKJIEMHOBBIX KHCIOT OHU BXOAAT. OOBsICHUTE
POJIb IICEBIOYPUINIOBOM KHCIIOTHI KaK CTPYKTYPHOTO MOHOMEpA.

3. Hammmmrte  xumudeckwe  (opMmynbl  ryaHo3umH-3'-mMoHOdocdara,
TUMUJIMH-9'-MOHOGochaTta U ypuauH-3'-MoHOoochaTa. VYKaxHTe, Kakue U3
HYKJICOTUIOB SIBJISIFOTCSL TOJIBKO MPOAYKTaMU JI€TPajallud HyKJIEUHOBBIX KUCIOT U
KAaKH€ U3 HUX MOT'YT y4acTBOBATh B PECUHTE3E.

4. K xakomy tuny coeauHeHuit npunaaiexut ATP?

1.Hykneo3un; 2. Hykneorun; 3. Azotucroe ocHoBaHuE; 4. TpUHYKICOTH.

NH,
N \N
OH OH OH </ |
R /)
HO-P-O-P—0O-P-O-CH, N N
Il [] [] 0]
o) o) o)
OH OH

5. VYkaxure TUIBI cBsizel, uMmeromuxcs B ATP: aHruapuaHeie, CIOXKHO-

S(I)I/IpHBIe, T'IMKO3UIHBIC. Kakue 13 HUX crIOCOOHBI TOJIBKO K KHCJIIOTHOMY, a KaKue



U K L1esI04HOMY rufponn3y? Kakue cBsi3u Ha3bIBalOT Makpospauueckumu? Kakosa
ounonornyeckas posib ATP?

6. B pesynbTaTe Kakoro MyTareHHOroO BO3JEHCTBUS 00pa3yeTcst 3TOT Mpo-

O
CH,CH
Hjl\ /NLH
O N ,}, @)
R1 R,

TYKT?
7. Kak peanuzyercs yCTpaHEHHE 3TOro Aedexra?
8. K kakomy Ty MyTanuu- 3aME€He OCHOBAHUS WJIM CIIBUTY PAMKU CUHUTHI-

BaHUA - IIPUBCACT ITOABJICHUC 3TOT'O COCAMHCHUS B ]_—[HK?

Tema: I'eTepouukInYecKHE COCAMHEHUS.

Hean padorsl: [1o1y4uTh NOHATHE O TETEPOLUKINYECKUX COCTUHEHUSX,
UX CTPOCHUH, KIaCCU(PUKALMK U (PYHKITUAX.

Conep:xkanue padoTbi:

15. I'erepoIMKIMYECKHE OCHOBAHUS MUPUMUIUHOBOTO M IMyPUHOBOTO Psfa.
Knaccudukanus u HoMeHKIaTypa.

16. [TpousBoaHbie mupHanHa (HUKOTHHOBAsS KHCJIOTA, aMHJ HUKOTHHOBOW
KHUCJIOTHI, BuTaMuH B6 u 1ip.).

17. lllecTuusieHHbIE TETEPOLIMKIIBI C IBYMS T€T€POATOMAMH.

18. IlupuauH W  ero MOpPOU3BOJHBIC.  ypauuj, THUMHH, LHATO3HH.
Knaccudukanusa u HoMeHKIaTypa.

19. Unnon, mopduHkl, MypUHBIL.

20. ITpousBoaHbBIE TypHHA - aICHUH, TYaHUH, MOYEBas KUCJIOTA.

21. Pemenue 3a1ad.

KoHTpoJibHBIE BONIPOCHI:

1. Kak BeayT ce0si TUPUIUH U €r0 aJKUIIbHbIE MPOU3BOJIHBIE B YCIOBUSAX

MSATKOTO OKUCJICHHUS (JIeMUCTBUE HAJIKUCIIOT U MIepMaHTraHaTa KaJusi)?



2. Hamummute cTpyKTypHBIE (DOPMYIIBI MUPUMUTAHA U TUPUMUIHHOBBIX
OCHOBAaHW B BUJIC TAYTOMEPHBIX (opM (ypaluia, TAMHHA W IIUTO3HHA).

3. KaxoBsl cTpykTypHbIe (hOpMYJIbI IypHHA, aJICHUHA, TYaHWHA U MOYEBOU
KUCITOTHI? JIJ1s1 OKCUTIPOU3BOIHBIX YKAKUTE TAyTOMEPHBIE (POPMBI.

4. KakoBbl mNpuYMHBI 3aTPyJHEHUA B  OCYIIECTBICHUM  PEAKIIMMA
ANKAJIMPOBAHUS U AllWINPOBAHUS MUPUINHA?

5. CrpykTypHBIM ()parMeHTOM KaKWX OHMOJIOTHYECKU BAKHBIX COCIUHCHHM
ABJISIETCA UHIOJbHAs crucTteMa? Kakue cBOMCTBA MPOSBIISIET aTOM a30Ta B HHAOJE?

6. OOBsicHuUTe, B 4EM 3aKIIOYAETCSs OCHOBHOC OTIWYHE MMHUPUIANHA OT
0eH3oma. KakuMu KpuTepusiMi apOMaTUUYHOCTU 00J1a1aeT MOJIEKYJia MUPUIUHA?

7. IlpuBenuTe cXeMy peaklIMM HUPHAWNHA C Bojoi. Ilouemy BOHBIN
pacTBOp HM3MEHseT OKpackKy Jakmyca? Kakoil CTpYKTypHBIM (parMeHT
00yCJIaBIMBAET OCHOBHBIE CBOMCTBA MUPHUAUHA?

3amaHus I CaMOCTOATEIbLHON PadoThI:

1. BriOepute ouH NpaBUIIbHBIA OTBET

Cxema peakunu Tun peakuun
/ \ A. KHCJIIOTHO-OCHOBHOE B3aUMOJCUCTBUE
r, J \
i Br b. HykineopuiabsHOE 3amMenIeHHE
S S B. snexktpodunbHOE 3aMelieHre B

0-TIOJIO’KEHU U
I'. pagukaneHOE 3aMelIEHUE
J1. anexTpoduiibHOE 3aMeleHNE B
Y-TIOJIOKEHU U

2. BbiOepuTe OAUH NPABUIbHBINA OTBET



Cxema peakuuu Tun peaknuun

— — A. 3nexkTporiIbHOE 3aMEIlICHHE B

AN HBr N
—_— | — O-TIOJIOKEHUH
~ + - Br
N ||\| B. KHCIIOTHO-OCHOBHOE B3aUMOECHCTBUE
 H B. Hyk1e0()UIBHOE 3aMEICHHE

I'. HykneodunbpHoE nprcoe1MHEHUE
M. anexTpoduibHOE 3aMENIEHUE B
B-monoxxeHun

3. YcTaHoBUTE COOTBETCTBHE

1. naktamHasi popmMa ryaHruHa A B.

2. naktaMHas ¢popma 6apOuTypara

B. |
N < R N
HN HN HN
3. JakTaMHas (bOpMa MOYEBOM |\ | /> |\ R' |\\ | \>
SN 0PINTN0 NN

0] N
KHUCJIOTBI H
L. OH J—I 0
N H
g B N—o
A L~
HN~ N 07 >N" N
H H H
4, YCTaHOBHUTE COOTBETCTBHE
111. Peakuus OcHoBHO#I NMPOAYKT
B3aMOAENCTBUSA
HNO, A. KCAaHTUH
1. aneHuH ————— ===
b. ypauun
B. Tumun
HNO,
2. TyaHuH ————== I'. ' unokcantux
JI. Mo4deBas KucioTa
HNO,

3. IATO3MH ——— ===

5. YcTanoBuTe COOTBETCTBHE



I11. Peakuus OnruMajbHbIN peareHT

1. HuTpoBanue pypaHa A. HNOj3; H,SO,
b. CH;COONO,

2. cyne(upoBaHue THOPEHA B. HNOg3pas30.
I'. H,SO,

3. cynbupoBaHue mUpposa . CsHsN+SO;3

6.YTBep:KIeHUs, KOTOpPbIe COIVIACYIOTCH €O  CTPYKTYpod W

CBOMCTBaAMH nTepnz{nHa.
A. SBISETCS CTPYKTYPHBIM HM30MEPOM

3N / MUPUMHUJINHA,
B. oOpasyer comu ¢ KucIoTamMHu U

OCHOBAHMSIMU;

B. nTepuanHOBas cucTeMa apOMaTHYHA,

I'. ycToWunMB K JEWCTBHUIO OKHUCIUTEIIEH,
MIPOSIBJISIET OCHOBHBIE CBOMCTBA;

J. SBISIETCS. CTPYKTYPHBIM DJIEMEHTOM
pubodaaBrHa ¥ (HOTMEBON KHCIOTHI.

7. YTBep:KIeHHs, KOTOpPbIe COIVIACYIOTCH CO CTPYKTYpOil MM
CBOMCTBAMHU XMHOJIMHA.

5 4 A. peakuuu 3MeKTPOPUILHOTO 3aMEIICHUs
UAYT TPYAHEE, UEM B ITUPHUJIMHE;
s N3 IYT TPYL pun
b. HE BCTYIAeT B peakuuu
7 N A 2 HYKJICO(PMIHHOTO 3aMEIICHHUS;
o N B. comepxuT NMUpUANHOBBIA aTOM a30Ta;
1

I'. pu okucieHuu oOpasyeTcs MUPUIUH-
2,3-n1ukapOoOHOBas KUCJIOTAa;

. sBasieTcs CTPYKTYpHBIM (hPparMeHTOM
XJIOPOXHHA.

Tema: ®epMeHTHI.
Heab padorpi: [lomyunTs NOHATHE 00 OCHOBHBIX (DYHKIIHSIX,
KJ1accuuKaluu, CTpOCHUU (PEPMEHTOB.

Conep:xanue padoThI:



1. Onpenenenue, cBOMCTBA (HEPMEHTOB.

2. Kimaccudukanus 1 HoMeHKIaTypa.

3. CtpykTypa GepMEeHTOB.

4. KodaxTops! hepMEeHTOB.

5. AKTHBHBIE IIEHTPBI (EPMEHTOB.

6. [IpuHIUIIBI PepPMEHTATUBHON KUHETUKH.

/. Pemrenue 3anay.

KoHTpoJibHBbIE BONPOCHI:

1. YkaxuTte 0COOEHHOCTH CTPOECHHS (DEPMEHTOB-IIPOTEUHOB U (hEPMEHTOB-
nporensoB. llokaxuTe pasnuuue MeXAy MNPOCTETHUYECKUMHU Tpynnamu u
kopepmentamu. [IpuBenute no ogHomy npumepy. Onpenenure, K KaKuM Kiiaccam
Y TIOJIKJIACCAM OTHOCSITCS JaHHbIE (DEPMEHTHI.

2. Ha mnpumepax XUMOTpPUIICHHA W IUTOXpOMAa TOKAXUTE CTPOCHUE
KaTaJIUTUYECKUX LEHTPOB (epmeHToB. Onpenenure KiIacchl U MOJKIACCHI
(bepMeHTOB.

3. Pacumdpyiite MyIapTUMEpPHOE CTPOEHHE TIyTaMaTAECTUAPOTEHA3bI.
Hanumure xumuueckue ¢opMynsl KohepMEeHTOB MOHOMepoB. Omnpenenute
KJIACChI ¥ TIOJKIIACCHI KaXA0Tr0 U3 (hepMEHTOB.

4. Tlokaxxute pa3HOKAYECTBEHHOCTh CyOBEAMHMII B MOJIEKYJaX H303UMOB
Jaktataeruaporenassl. Onpenenurte kiacce M nojakiacc (epmenta. OObscHUTE
3HAYEHHE U3YUYEHUS COCTaBa U303UMOB ISl MEAULIMHBL, TEHETUKU U CEJIEKLINU.

5. Hanumwure xumuyeckue (Hopmyibl KO(PEpMEHTOB-3H3MMOB CHHTETa3bl
BBICIIMX JKUPHBIX KHUCJIOT U JlaliTe TMOHSATHE MYJIbTUIH3UMHOIO KOMIUIEKCA.
HazoBwuTe k1acchl U OAKIIACCH HA3BaHHBIX (DEPMEHTOB.

6. [aiiTe cxemy MexaHM3Ma JIEUCTBUSI aAlETHIXOJIUHACTEPa3bl. Y KAXKUTE
3Ha4YeHHE JAaHHOTO IPOLIecca, OMPEIEINTe KIAcC U MoaKIace (hepMeHTa.

7. IlpuBenuTe cXeMbl KOHKYPEHTHOTO U HEKOHKYPEHTHOI'O MHTMOMPOBAHUS
dbepmeHTa, UCTONb3Ysl KOHKPETHBIE TpuMepbl. OnpenennTe KiIacchl MPUBEICHHbBIX

(bepMeHTOB.



8. JlaiiTe cxemy MexaHHM3Ma JACUCTBUA MUPUAOKCATb(EPMEHTAa B pEaKLUU
IIepeaMUHUPOBAHNA AJIAHWHA C IIABEJICBOYKCYCHOW KHMCJIOTOW. YKAXKHUTE KIJIACC U
nojkiacc pepMeHTa.

3agaHus A9 CaMOCTOSITeIbHON padoThI:

1. Hamnumwre NoiHOE ypaBHEHHE PEaKIIHHU:

KoA—S~C + rnmyramunoBas kucnora—>KoA—SH +

CH3+ N-anerunrimyraMuHOBast KUCIIOTA

VKaxure Knacc u IHoAKJIacC Q)epMGHTa, HUMCIOIICTO KO(i)epMGHTOM KOSH3UM-

2. Tlom BmusameM depmenTa docdormumepardochomyrassr 2-pocdo-D-
riuiepat npespaiaercs B 3-docdo-D-raunepar.

Hanummre cxemy 3TOro MpeBpalIeHUS U YKAXHUTE KIacC M IOJKIIACC
(depMeHTa, YCKOPSIOIIEro JaHHBINA Ipolecc.

3. IlupyBaTkapOokcuiaza KaTaIU3UPYET PeaKuIo:

AT® + nupoBunorpannas kuciora + CO2 — AM® + oprodocdar

+ OoKkcajoarnerar.

Hanummre ypaBHEHHME OSTOM peakUMW M YKAKUTE KIACC WU IOJKIACC
dbepMeHTa, YCKOPSIOIIETo MPOoIIece.

4. Hanumure ypaBHEHMsI peakiuil, B KOTOPBIX Y4YacTBYIOT B KauecTBE
Ko(hepMeHTOB THaMUHIIUPOPocPaT, TumoaT, nupuaokcaibhocdar.

PexoMmenayemsblie TeMbl pedepaToB:
1. Tlpumenenue pepMEHTOB B MUILEBBIX TEXHOJIOTUSIX.

2. AXTHUBATOpBI U UHTUOUTOPHI PEPMEHTOB.

Tema: XumMusi ropMOHOB.
Heab padorel: [lomyunTs NOHATHE 00 OCHOBHBIX (PYHKIIMSIX,
KJIacCCU(UKALMU, CTPOCHUU TOPMOHOB.
Conepxanue padoThbI:

6. IlonsTue 00 YHAOKPUHHON CHCTEME.



7. TopMoHBI O€lKH, TOPMOHBI-IENITH/IbI, MEXaHU3M JIEHCTBUS HA OPTaHU3M
qesroBeka (MHCYJIMH, TJIFOKaroH).

8. T'opmoHBI, TpPOU3BOAHBIE AMHUHOKHCIOT, MEXaHM3M JCHCTBUSA Ha
OpraHu3M 4YejoBeka (alpeHa nH, THPEOUTHBIE TOPMOHBI).

9. CrepounHble TOPMOHBI U MEXAHU3M UX JICUCTBUS HA OPTraHU3M YeJIOBEKa
(TTIFOKOKOPTHUKOMIBI ).

10. 'opmoHBI MOJOBBIX XkKenne3. MexaHu3M JAeUCTBUS Ha OPTaHU3M YeIOBeKa.

KoHTpoJibHBbIE BONPOCHI:

1. MHaitte oO0myro kiaccu(pUKaldiO TOPMOHOB M MPUBEIUTE NPUMEPHI,
XapaKTEPHU3YIOIINE KaXIbIA U3 KIACCOB.

2. OxapakTepu3yWte CXOACTBO W pa3IdyuMe B JCHUCTBHUM TJIOKaroHa H
WHCYJIMHA. Y KOKUTE, K KAKOMY KJIACCY OTHOCATCSI HA3BaHHBIE TOPMOHBI.

3. YCcTaHOBUTE CXOJACTBO U pa3jIMuMe B MEXaHU3ME ACHCTBUS aJpeHaIHa U
TUPOKCHHA. Y KaKUTE OCOOCHHOCTH CTPYKTYPBI JaHHBIX TOPMOHOB U OCOOEHHOCTH
ux OMOCUHTE3A.

4. VxkaxuTe OTIMYME MEXaHW3Ma JICHCTBUS CTEPOMAHBIX TOPMOHOB OT
MEeXaHU3Ma JeMCTBUS MENTUIHBIX TOPMOHOB. [IpuBeanTe npumepsi.

5. Oxapakrepusyite pojib IuKIndeckoi AM® B perymisaiuu OMOCHMHTE3a
TECTOCTEPOHA.

6. OxapakTepu3yuTe CXOJCTBO W PA3IMUYME€ B JICMCTBUU COMATOTPONUHA
(ropMOHa pocTa) U UHCYJIHMHA. YKaXHUTE, K KAKOMY KJIacCy OTHOCHUTCS KaXAbld U3
HUX.

7. Ilokaxurte cnenuuky OEHCTBUS TOPMOHOB rumnodusa. BeiscHute posib
TUPEOTPONMHA U Ba30IPECCHHA.

8. OxapakTepu3ynuTe TOPMOHBI KEITYJOYHO-KUIIEYHOTO TPAKTA.

9. JlaiiTe XapakTepuCTUKY TOPMOHOB PACTCHHUI ayKCUHOB U THOOEPEIINHOB.

10. [aiiTe xapakTepUCTUKy HWCIOJIb30BaHUSI TOPMOHOB B CEIbCKOM

XO03SIMCTBE U MEIUIIMHE.



11. Vkaxure oTauMuMe B CTPOCHMHM OKCHTOLMHAa M Ba3zonpeccuHa. Ha
NpUMepe Ha3BaHHBIX TOPMOHOB TIOKaKUTE€ CXOJICTBO B MEXaHU3ME JEHUCTBUS
MENTHIHBIX TOPMOHOB.

3amaHus I CaMOCTOSATEILHOM padoThI:

CocraBbTe Tab/MIly TOPMOHOB 4YEJIOBEKA, B KOTOPYIO BKIIIOUUTE TPYMNIY U
HA3BaHUS, CEKPETUPYIOIIME Kejle3bl, OOMEHHBIE IMpPOIECChl, Ha KOTOpHIE
BO3JEHUCTBYET TOT WJIM HHOW TOPMOH, U MEXAHU3M JICVCTBUS KaXKIOTO U3 HUX.

Pexomenayembie Tembl pedpeparosn:

1. T'opMoHBI rumorajamyca — JUOEPUHBI M CTaTHUHBI, UX XUMHUYECKAs
MpUPOJIa, KICTKU-MUILICHU, MEXaHU3M JIEUCTBUS.

2. Topmonbl runodusza (ageHorunodusza) — TPOMHBIE TOPMOHBI — HX
XUMUYECKas MPUPO/Ia, KICTKU-MUIIICHU, MEXaHU3M JICHCTBHUS.

3. Topmonbl mnepudepruyeckux HSHIOKPUHHBIX XUMHUYECKas MPUPOJA,
MEXaHU3M JIEUCTBUSI Ha OOMEH O€JKOB, YIJIEBOJOB, JIMIHIOB, MHHEPATbHBIMI
OOMEH.

4. TopMOHBI MECTHOTO 3HAYEHHUS: MPOCTOIVIAHJIUHBI, THCTAMUH,

CEpPOTOHHUH, CEKPETHH, U JP.

Tema: Buramunbl. Bogopacrsopumelie, :KUPOPaCcTBOPUMBbIEC BUTAMHMHBI.

Hean padorei: [ToayunTh NOHATHE 00 OCHOBHBIX (PYHKIIUSX,
KJ1accu(ukamu, CTpOeHUU BOJAOPACTBOPUMBIX U JKUPOPACTBOPUMBIX BUTAMHHOB.

Conepxanue padoThbI:

9. 3HayeHue BUTAMUHOB JIJIs OpTaHU3Ma.

10. Knaccudukarusi, OTIUYHS )KUPO- U BOJIOPACTBOPUMBIX BUTAMHHOB.

11. Twamun, HuanuH, ¢GoaueBas KUCI0Ta, pUOOQIABUH MUIIEBHIE
WCTOYHUKH, OMONOTHYEeCKHEe (DYHKIIUH, TTPOSIBIICHUS aBUTAMUHO3A.

12. AckopOunoBast ~ kuciota: OuoNOTHYecKue  (YHKIMH, [PU3HAKU
aBUTAMHUHO30B, METUIIUHCKOE 3HAUCHUE.

13. Buramun B6, mantorenoBas xuciiora, B;, 1 OHOTHH.



14. KapotuH u BUTaMWUH A: THINEBbIE WCTOYHHUKH, AKTHBHBIE (HOPMBI
BUTaMHHA A, OMOJIOTHYECKHUE (PYHKITUHU, TIPOSBIICHUS aBUTAMUHO34.

15. Butamunsl E u K: Guonornueckue GhyHKIIUU, TPU3HAKKA aBUTAMHUHO30B,
MEIUIMHCKOE 3HAYCHHE.

16. Butamun /.

KoHTpoJibHBbIE BONPOCHI:

1. TlonsiTue 0 BUTaMHHAX, MPOBUTAMUHAX, AHTUBUTAMUHAX.

2. buonornyeckasi pojib BATAMHUHOB.

3. ABUTaMHHO3, TUTIOBUTAMUHO3, THIIEPBUTAMUHO3.

4. IIprurHBI BOBHUKHOBEHHSI TUTIOBUTAMUHO30B.

5. Xapakrepuctuka B; B, B3, Bg,

6. Xapakrepuctuka By, By, B,

7. Xapakrepuctuka C, P, PP.

8. XapaKTepuCTUKA KUPOPACTBOPUMBIX BUTAMUHOB.

3amaHusd 11 CAaMOCTOATEILHOM PadoThI:

CocTaBUTh TAOJIAILIBI:

1. «XapakTepuctruka U GyHKIIMHU KUPOPACTBOPHUMBIX BUTAMUHOB)

2. «XapakTepucTuka u (GyHKIIMH BOJIOPACTBOPUMBIX BUTAMUHOBY

Pexomenayembie Tembl pepeparoB:

1. IlpoBUTaMHUHBI U AHTUBUTAMUHBI.

2. ButamuHBI KaKk KOMITIOHEHTHI KOPEPMEHTOB.

3. CUHEpPrucThl U aHTUBUTAMUHBI.

4. BopopacTBOpUMbIC BUTAMUHBI: H3MEHEHUSI BATAMUHOB TIPU KYJIUHAPHOMN
00paboOTKe TMHUINEBBIX MPOIYKTOB; COXPAaHHOCTh BHUTAMHUHOB B IHIIEBHIX
MPOJYKTaxX.

5. JKupopacTBOopuMble  BUTAMHUHBI:  M3MEHEHUSI  BUTAMUHOB  TIpHU
KyJIMHapHOW 0O0paboTKe TMHUIIEBbIX MPOIYKTOB; COXPAHHOCTh BHUTAMHHOB B

IMHUIOICBLIX MMPOJAYKTAaX.



6. BurtamuHOmomoOHbIE COEOUHEHMS: HM3MEHEHHs BUTAMHHOB  IpH
KyJIMHapHOW 00paboTKe NHIIEBBIX NPOAYKTOB; COXPAaHHOCTh BUTAMHHOB B

IMHUIICBLIX IIPOAYKTAX.



[Ipunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMM
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHUE
BBICIIETO 00Pa30BaHUs

«/1laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

®OH/J ONEHOYHbLIX CPEACTB
N0 JMCUMILVINHE «XUMUS OMOJIOTHYeCKH AKTHBHBIX BelleCTB»
Hanpagsaenue noaroroBku 19.03.01 buorexnosorus
[Ipodunb «IlumeBas OMOTEXHOTOT U
dopMa NOATOTOBKH OYHAA

BaaauBocTok
2018



MMacnopt ®OC

Mo AMCHUILIMHE «XHMHUS OMO0JIOTHYeCKH AKTHBHBIX BelllECTB)

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIEeTEeHIMHU
1 2 3
OK-5 cnocoOHOCTBIO 3HaeT - HAy4YHBIC U MTPAKTHYECKHUE TIOCTHHKCHUS B

UCTIOJIb30BaTh COBPEMEHHBIE
METO/IbI 1 TEXHOJIOTUH (B TOM
qrcie nHPOPMALMOHHBIE) B
npodeccruoHanbHON
JeSITeIbHOCTH

00J1acTH OMOJIOrMYECKON XUMUH;

-CBOMCTBA KJIACCOB OMOXUMMUCCKUX
COEIMHEHM, METOBI BEIZEIICHNS, OUMCTKH,
UACHTU(PUKAIINN COCTUHCHHUH;

- COBPEMCHHBIC METO/IbI U TEXHOJIOTUH
OMOXMMHUYECKUX KOMIIOHEHTOB;

- OCHOBBI MIOUCKA HAYYHO-TEXHUYECKOU
uH(pOpMaIlNH, aHATTN3a OTCYECTBEHHOTO U
3apy0eKHOT0 OMbITa B 001aCTH XUMHH
OMOJIOrMYECKH aKTUBHBIX BEIICCTB

yMeeT -OCYILECTBIIATh M0100p OMOXUMHUUECKUX
METOJIOB M IIPOBOAUTH UCCIEOBAHHS
a30TCOAEpIKAlINX BELIECTB, TUIHIOB,
yTJI€BO/I0B, (PEpMEHTOB;

-IIPOBOJINTH 00PabOTKY pe3yIbTaToB
9KCIIEPUMEHTA U OL[CHUBATH HX;

-paboraTh c HayYHO-TEXHUYECKOU
uHpopmanuei
BJIAJIEET -HaBbIKaMU pabOTHI ¢ y4eOHOM, HAYYHOH,

Hay4HO-TIONYJIAPHON JINTEPATypOH;
-METOAAMH OIPEIEIICHUS CONEPIKAHUS
METa0O0JIUTOB U aKTUBHOCTH (PEPMEHTOB;
- METOJJaMH ITOMCKA, COPTUPOBKHU U
COXpaHEHHUs HayYHO-TEXHUYECKON

nHpopmanuu

OIIK-2 ciocoGHOCTH U 3HAeT OCHOBHBIE ~ XHMHYECKHME CBOMCTBA W
TOTOBHOCTb HCITOJIb30BATh B3aUMHbIE  TPEBpAIICHUS  BaKHEHIIMX
OCHOBHBIE 3aKOHBI KJIACCOB OMOJIOTHYECKU AKTUBHBIX
€CTECTBEHHOHAYYHBIX BEIIECTB, 3aBUCUMOCTh OHOJOIMUYECKOIO
JUCLUILINH B NeNCcTBUS OMOJIOTUYECKH  aKTHBHBIX
npogeCcCHOHATBLHON BEIIECTB OT CTPOCHUS

JESATENBHOCTH, TPUMEHSTh yMeeT -MCII0JIb30BaTh TEXHUYECKUE CPEACTBA IS
METO/Ibl MAaTEMATHYECKOTO W3MepeHus OCHOBHBIX apaMeTpoB

aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTATBHOTO
HCCIIEI0OBAHNS

OMOTEXHOJOTMYECKHX IMPOLECCOB, CBOWCTB
CBIPBS ¥ IPOAYKLIUU;

-IPOBOAUTH  OOpabOTKY  pe3yJabTaToB
JKCIIEpUMEHTa W  OLEHUBaTh HX B
CPaBHEHUH C JINTEPATYPHBIMU TaHHBIMU

BJAJIEET -METOJaMHU MaTEMaTHYECKOr0 aHaliu3a u
MOJEIUPOBAHUS AKCIEPUMEHTAIBHOTO
HUCCIIENOBAHUS,

-HaBbIKaMH  Oe3omacHOW  paboThl B
XUMUYECKON J1Tab0OpaTOpuH C XUMHUYECKOU




MOCYAOH,  peakTUBaMU,  XUMHUYECKUM
00opy0BaHUEM, AIEKTPUUECKUMU
npudopamu;
OIIK-3 ctocoOHOCTBIO 3HAeT - KJaccuUKaIUo OHOJIOTHYEeCKU
MCII0JIb30BaTh 3HAHUS O AKTUBHBIX COCTMHECHHUIA;
COBpEMEHHOU pu3ndeckon XUMHUYECKOE CTPOCHUE U CBOMCTBA
KapTUHE MHUPA, OCHOBHBIX KJIACCOB MPUPOTHBIX
MIPOCTPAHCTBEHHBIX OHOJOTMYECKH aKTUBHBIX COCTMHEHUN;
3aKOHOMEPHOCTSX, CTPOCHUU yMeer -I10JIb30BaThCs YU€OHOH, CIIPAaBOYHON U
BElIeCTBA JIsl TOHUMaHU HAy4YHOU JUTEepaTypoii B 00JacTH
OKpYXKaroIllero Myupa u OMOJIOTUYECKH aKTHUBHBIX BEIIIECTB;
SBJICHUH TIPUPOIBI -HaXOJIUTh U OLIEHUBATh HOBbBIE
TE€XHOJOTMYECKHUE PEIICHUS;
BIIaJICET HABbIKAMHU KOHCTPYHUPOBAHMS HOBBIX
MUIIEBHIX POJTYKTOB;
[1K-3 roToBHOCTHIO 3HAeT OCHOBHBIE TEXHHUUECKHE CPEJICTBA U
OIICHUBATh TEXHUYECKUE TEXHOJIOTHH C YYETOM IKOJIOTMUECKUX
CPEICTBA M TEXHOJIOTUH C MOCIIEACTBUM UX MPUMEHEHUS
Y4€TOM 3KOJIOTUYECKUX yMmeeT -IIPOTHO3UPOBATH HAIIPABIIEHUE U
MOCIEACTBUI UX MPUMEHEHUS pe3ynbTaT PU3NKO-XUMHYECKUX
MPOIIECCOB U XUMUYECKUX MTPEBPAILICHUIA
OHMOJOTMYECKH aKTUBHBIX BEIIECTB;
-BBIOMPATH CIIOCOOBI, IPUEMBI, AJITOPUTMBI
peleHus: OMOTEXHOIOTHYECKUX 3a1ayu;
-OLIEHUBATh TEXHOJIOTUYECKYIO
3¢ (HEeKTUBHOCTH TPOU3BOICTBA;
- OIICHMBaTh MEPCIEKTUBHOCTh IIpolecca
TEXHOJOTMM C TO3UIHUH DSKOJIOTMYECKON
0e30macHOCTH U 3P (HEKTUBHOCTH.
BIIaJICET METOJIaMH IKOJIOTHYECKOT0 00ecTIeueHHs
MIPOU3BOJCTBA U MH)XEHEPHOM 3aILUTHI
OKpY>KaroIleu cpeibl
[1K-9 BmaneHneM OCHOBHBIMH 3HAET OCHOBBI COBPEMEHHOM J1ab0opaTopHOit
METOlaMHM U TpUEeMaMu TEXHUKH U METOJUKH UCCIEAOBAHUS
MPOBECHUS OMOJIOTMYECKHN aKTUBHBIX BEIICCTB
AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBaHUM B cBoOei yMeeT - IPOBOJUTH JIADOpATOPHBIE
npodeccuoHaIbHON 00acTu; 9KCTIEPUMEHTHI 110 BBIJICTICHUIO U
CIIOCOOHOCTBIO TPOBOAUTH WCCIIEIOBAaHUIO OMOIOTHUYECKH aKTHBHBIX
BEIIECTB U aHAIM3UPOBAThH NOJTyYEHHbBIE
pe3yabTaThl;
-nenatb ~ JOKJIaabl M COOOIIeHus,
y4acTBOBaTh B JUCKYCCHUSX;
BIIaJIeET - OCHOBHBIMHU METOJ[aMH U IIpHEMaMHU

MPOBEACHUS HKCIIEPUMEHTATIbHBIX
HCCIEIOBAHNM OMOJIOTMYECKH aKTHBHBIX
BEILIECTB;




- MpaBWJIaMK 0€30MacHON PaboThI

Ne
/o

Kontponupyemsie
pasziesbl / TeMbI
IUACIHATIINHEL

Kopap! u stamnsl popmupoBaHus

KOMIETEHIUH

OneHoYHbIE CPECTBA

TEeKYIIHNI
KOHTPOJIb

IIPOMEXKYTO
gHas
aTTecTanus

Pasznen I.
Bgenenue B
XHAMUIO
OMOJIOTHYECKU
AKTHUBHBIX
BEIIECTB.
Crepeounsomepust

OK-5

3Haer
3a/1auu.
Knaccudukanuro u
HOMEHKJIaTypy
OPraHUYECKON XUMUU U
OMOJIOTHYECKHU
AKTHBHBIX
3HayeHue
OMOJIOTHYECKHU
AKTHBHBIX BEIIECTB.
[MomdyHKIIMOHATIEHEIE
MOJIEKYIBI.
Henacepiennbie
KapOOHWJIbHBIC
COCTUHEHUSI.
JInaMUHBI.
AMMHOCIIMPTHI.
JlnkapOoOHMIbHBIE
COCTUHEHUSI.
I'eomerpuyeckyro u
ONTHYECKAs H30MEPHIO.
Kondopmanuto
MOJICKYII.

npeaMeT U

BC€IICCTB.

Jwnonsl.

YMmeer

1.IIpoBoauTh
Ka4eCTBEHHBIC
peaKIuy Ha CIIUPTHI,
(beHobI.
2.Hayuno
000CHOBBIBATh
HaOJII0TaeMbI€e SIBJICHUA.

Bnaneer

1.HaBbikamu
6e301macHoil paboThI B
XAUMUYECKOU
nabopaTopud, ¢
XUMHYECKOH MOCYAOM,
peaKTUBaAMHU,
npubopamu 1Jist
mpoBeeHusT GU3UKO -
XUMHYECKUX U3MEPEHHI
BXOJIHOTO KOHTPOJIS
CBIPBSl U MaTEpPHAJIOB.
2.HaBbikamu

YO-1-
cobecemoBa
HHE,

I1P-4 -
pedepar

OK3aMeH
Bomnpocei1-8




BBITTOJIHEHU A

KauCCTBCHHOI'O aHaJIn3a.

3.HaBwikamu paboTHI C
y4eOHOW, HAyYHOM,
Hay4YHO-TIOMYJISIPHOMN
JIUTEPATYPOil, CEThIO
Hutepner st

npodeccroHabHOI
NeSITeIbHOCTH.
4. HaBbikamu
pedepupoBaHusl.
Paznen Il OK-5 3naer knaccudukanuo | [1P-4 - DKk3aMeH
YraeBobl OIIK-2 | yrineBomaos. pedepar Bomnpocst
OIIK-3 | Xumu4eckue CBOHCTBA 21-26
T1IK-3 yriieBoaoB. IIpuponnsie
I1K-9 MOHOCaXapu bl
Ymeer

1.IIpornosupoBars
HarpaBJlieHUE U
pe3yabTat GU3NKO-
XUMHUYECKHX TPOIECCOB
U XUMUYECKUX
MpEeBpaIlCHU A
OMOJIOTMYECKH BaXKHBIX
BEIIECTB B OPraHU3ME.
2. [IpoBoauTh
KaueCTBEHHbBIE PEAKIINHI
Ha MOHO-,
MOJIMCaXapuIbl.
3.IlpencraBnsTh
pe3yabTaThl
AKCTIIEPUMEHTOB U
HaOIOIeHUH B BUE
3aKOHYEHHOTO
MPOTOKOJIA
HCCTIeOBaHUSI.
4.Ilonb30BaThCs
y4eOHOM, Hay4HO,
Hay4HO-TIONYJISIPHOM
JINTEPATYPOH, CETHIO
HNurepner ais
npodecCuoHATBHON
NeSATETbHOCTH

Bnaneer

1. HaBbikamu
TTOCTAaHOBKH U
BBITIOJTHEHUS Y4€OHO-
HUCCIIEOBATEILCKON 1
JKCIIEPUMEHTAIBHON
paboTHI.

2. HaBbikamMu
pedepupoBaHusl.




3.HaBblkaMu yCTHOTO
OOIICHMS.

Paznen
JInnm el

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

3HaeT KIaccuPpUKaIUIo
HEOMBUISIEMBIX
JUIHUI0B, OMBUISIEMBIX
aunuoB. CTepuipl,
CTpOEHHE, CBOIICTBA.
dochonmumubl,
KJIacCU(UKALIUIO U
HOMEHKJIaTypy. Bocku,
CTpOEHHE, CBOICTBA.
ALMITIHIICPUIBI,
CTpOEHHE, CBOICTBA.
I'mutiepodocdonumu st

YmMmeer

1.BeIm1oyHATE
Ka4eCTBCHHBIC PEAKIIHH
Ha MHOTOATOMHBIE
CIUPTBHIL,.
3.IlpencraBusiTh
pE3yNbTaThI
IKCIIEPUMEHTOB U
HAOJNIOIEHUI B BUIE
3aKOHYCHHOTO
MPOTOKOJIA
HCCICOBaHUS.
3.Hayuno
00OCHOBBIBATH
HaOJIt01aeMBbIC SIBIICHMSL.

Brnaneer

1. HaBrikamu Oe3-
OIacHOI paboThI B
XUMHUECKOU
nabopaTopum ¢
XUMHYECKOH MOCYA0M,
peaKTUBaMU,
XUMHYECKUM
obopynoBaHUEM U
ANEKTPUYECKUMHU
nprudopamu.
2.HaBrikamMu
IMOCTAaHOBKH U
BBITIOTHEHUS Y4€OHO-
HCCIIEI0BATENbTEILCKON
Y DKCIIEPUMEHTATBHON
paboTHI.

3 HaBrikamMu
pedepupoBaHus
4.HaBblkaMH yCTHOT'O
oO01eHus

[1P-4 -
pedepar

OK3aMeH
Bompocst
9-14

Pazgen
AMMHOKHCIIOTEI,

V.

OK-5
OIIK-2

3Haer
HOMEHKJIATYPY,

[1P-4 -
pedepar

DK3aMeH
Bomnpocsl




OelKU, TENTHIEI,
HYKJICHHOBBIC
KHCJIOTBI

OIIK-3
I1K-3
I1K-9

KJIACCU(PUKAIIHIO,
XMMHYECKHE CBOMCTBA
aAMUHOKHCIIOT.
Crepeoxumuto
HENTUIHON CBS3H.
Ornpenenenue
MEPBUYHOMN CTPYKTYPBI
nentuaoB. CTpykTypy
oenkoB. HykienHoBbIe
KHUCIIOTHI.
Kondopmanus
KOMITOHCHTOB
HYKJIEMHOBBIX KHUCJIOT.
CBolicTBa HYKJIEOTHJIOB

Ymeer

1.BBIIONIHATE
Ka4yeCTBCHHBIC PEAKIINH
Ha aMUHOKHCJIOTEI,
OeJIK1, KOMIIOHEHTHI
HYKJICMHOBBIX KHCJIOT.
3.1IpeacraBnarb
pe3yabTaThl
AKCIICPUMEHTOB H
HAOJIOIEHUH B BUIE
3aKOHYEHHOTO
MPOTOKOJIA
HCCIEI0BAHUS.
3.Hayuno
000CHOBBIBATh
HaOJII0TacMEBIe SIBJICHUS
4 .HaBrikaMu
pedepupoBaHus

Bnaneer

1.HaBbikamu
6e3omacHoll paboThI B
XUMHYECKON
nabopaTopHu ¢
XUMHUYECKOH TTOCY0M,
peaKTUBaMHU,
XUMHYCCKAM
o0opymoBaHuEM U
AIEKTPHYECKUMH
npubopamu.
2.HaBbikamu
MMOCTAaHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIeI0BATENbTENLCKOM
U DKCIIEPUMEHTAIbHON
paboThI
3. HaBbikamu
caMo00y4YeHHS,
caMm000pa30BaHMUsI.

27-38




4 .HaBrpIkaMu

pedepupoBaHmsl.
Pasnen V. | OK-5 3Haer [1P-4 - DK3aMeH
I'ereponuximyecku | OIIK-2 | reTeporukiInveckue pedepar Bormpocst
€ COEeIMHEHUS OIIK-3 | coequueHUs UX 39-43
I1K-3 KJaccu(UKanuio u
I1K-9 HOMEHKJIATYDY.
I'eTeponukinueckue
OCHOBaHUs

MIAPUMUUHOBOTO U
IIypPUHOBOTO PsAA.
IIpousBoaHbIe MypHHAa -
aJIcHUH, TyaHHH,
MO4YeBask KMCIIOTA.

YmMmeet

1.BBIIONIHATE
Ka4eCTBCHHBIC PEaKIINH
Ha TeTepo-
(GyHKIIMOHATILHBIC U
TeTePOIMKITHYCCKHE
COEIMHEHMUS.
2.IlpencraBisarhb
PE3yNbTaThI
IKCIIEPUMEHTOB U
HAOJNIOIEHUH B BUIE
3aKOHUYEHHOT'O
MPOTOKOJIA
HCCIIEIOBAHUS.
3.Hay4no o6ocHo-
BBLIBATh HAOJIIOJaeMEIC
SIBJICHUS.

Bnaneer

1.HaBbixkamu
6e3omacHoll paboThI B
XUMHYECKON
nabopaTopuu ¢
XUMHUYECKOH TTOCY0M,
peaKkTuBaMu,
XUMAYECKAM
obopymoBaHuEeM U
AIIEKTPHYECKUMH
npubopamu.
2.HaBbikamu
MIOCTAHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIeI0BATENbTENCKOM
1 SKCIIEPUMEHTAIBHON
paboTHI.

3. HaBbikamu
pedepupoBaHus.

4 HaBbIKaMH YCTHOTO




oO01eHus

Pazgen VI. Xumus
TOPMOHOB,
(bepMeHTOB,
BUTAMUHOB

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

3HaeT  moHATHE 00
SHJOKPUHHON CHCTEME.
I'opmonsl Oenku,
TOPMOHBI-TICTITH/IBI.
Mexanu3M AeHCTBUS Ha
OpraHu3M YyeJIoBeEKa
(MHCYNIMH,  TIIIOKaroH).
Onpenenenue, CBOMCTBA
(bepMeHTOB,
KJIacCU(PUKAITHIO H
HOMEHKJIATYpY.
CtpykTypy, Ko(daxTopsl
dbepMmeHTOB.  3HaAuUCHUE
BUTaMHUHOB,

KJIaCCU(PUKALIHIO,
OTJIUYHS  JKHPO- u
BOZIOPACTBOPUMBIX
BHUTAMHUHOB. O6mue

IIPUYMHBI U NIPU3HAKY a-
U THUINOBUTaMHHO30B.
['mnepBuTaMUHO3EI.
Burtamunonono6Hble
COCMHEHHUSL.

Ymeer

1.ITonp30BarbCs
HoMmeHkiarypoit [UPAC
JUISL COCTABJICHUS
Ha3BaHUH 11O
dbopmynam.
2.Hayuno
000CHOBBIBaTh
HaOIt0/1aeMble SBIICHUSI.
3.Ilonb30Barbes
yueOHOU, HAyYHOH,
Hay4HO-TIONYJIIPHOMN
JIUTEPaTypOu, CEThIO
WNuteprer nis
npodeccroHanbHOM
JIeSITEIbHOCTH.

Bnaneer

1.HaBbikamu
6e3omacHoii paboThI B
XUMHYECKON
nabopaTopuu c
XUMHUYECKON MTOCY0M,
peaKkTHBaMuy,
XUMAYECKAM
obopymoBaHuEeM U
IEKTPUUECKUMHU
npubopamu.
2.HaBbpikamu

[1P-4 -
pedepar

DK3aMeH
Bomnpocsl
44-60




IIOCTaHOBKH U

paboTHI.
3.HaBsikamu

oO01IeHus

BBITIOJTHEHUS Y4€OHO-
HCCIIEI0BATEIBTEIILCKOM
U DKCIIEPUMEHTAIbHON

pedepupoBaHus.
4.HaBblkaMH yCTHOI'O

Ikana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Ko u Jtansbl popMHUPOBAHUSA KpUTepuun NoKAa3aTeJIn 0aJLIbI
¢popmyaupoBka KOMIIETEHIIM U
KOMIIeTEeHIIUH
OK-5 3HaeT | CBOMCTBa 3HaHue CdopmupoBan | 65-71
CIOCOOHOCTHIO (mopo | OGMOXUMHUYECKHUX CBOMCTB 0 3HAHUE
UCIIOJIb30BATh TOBBIIl | COEIMHEHUN, METOIbl | OMOXUMUYECKU | CBOICTB
COBpPEMEHHBIC YpOBE | BBIJICJICHUS U OYHCTKHU | X COCIUHCHHM, | OMOXUMHUICCKHU
METO/[IbI U Hb) OenKoB METO/IBI X COCIMHEHUH,
TEXHOJIOTHH (B BBIJICIICHUSI ¥ | METO/bI
TOM YHCJIE OUYHUCTKHU BBIICTICHUS U
UMH(pOpMalLlMOHHbIE 0eNKoB OYHCTKH
)B OeIKoB
poeCCHOHAIBHO MOJIL30BATHCS YmeHnue YBepeHHo 71-84
1 IesSTeNnbHOCTH yMmeeT | yueOHOIl, CIpaBOYHOM | MONB30BATHCS | MOJB30BATHCS
(mponB | 1 HayyHOMU y4eOHOH, yueOHOM,
UHYTBI | TUTEPATYPOU B CIIPAaBOYHOM M | CIPABOYHOU H
17§ oOnactu Hay4yHOU Hay4yHOU
OMOJIOTHYECKH JUTEPATYPOH JTUTEepaTypoi
AKTHUBHEBIX BEICCTB; B obnacTv | B obnacTu
o0pabaThIBaTh U | Ouonmorudecku | OMOIOTHYECKU
aHAJIM3UPOBATH AKTUBHBIX AKTUBHBIX
pe3yabTaThl BEIECTB BEILIECTB;
SKCIIEPUMEHTA oOpabaThiBaTh | 00pabaThIBaTh
u u
aHAJIM3UPOBAThH | aHATM3UPOBAThH
pe3yabTaThl PE3yIbTaThI
SKCTIEPUMEHTA | SKCTIEPUMEHTA




OCYIIECTBIATH MOA00p | YMeHue Cdopmuposan | 85-100
OMOXMMUYECKUX noaoupaTh 0 yMeHue
Bmage | METOAOB M NPOBOJAUTH METOIbI U | MOa0UpaTh
€T HCCIICTOBAHHUA MIPOBOIUTH METOIbI Hu
(BpICOK | @30TCOJCpKAIIMX HCCIENOBAHUSA | MPOBOJAUTH
15071 BCIICCTB, JUIIHIOB, a30TCOepIKaIl | UCCICAOBAHUS
YIJIHBOJIOB, PEPMEHTOB | p;x BEIICCTB, | a30TCONEPIKALL
JMIUOB, UX  BEIIECTB,
yTJIEBOJIOB, JIUIUOB,
(dbepMeHTOB YTJIEBOJIOB,
dhepMeHTOB
3HaeT 3HaHue CdopmupoBan | 65-71
OIIK-2 (mopor | XMMHYECKHe CBOWCTBA | XUMHUYECKHX 0 3HaHUEe
CIOCOOHOCTh U | OBBIM | H B3aWMHBIE | CBOMCTBA 1 | XUMUYECKHAX
TOTOBHOCTH ypOBE€ | MpeBpalIeHUs B3aMHBIE CBOMCTB u
UCIIOJIH30BaTh Hb) BOKHEWIIIMX KJIACCOB | MPEBpAIEHUsT | B3aUMHbBIC
OCHOBHBIE€ 3aKOHBI OMOJIOTHYECKH BAYKHEUIINX MpEeBpaIICHUS
€CTECTBEHHOHAYY AKTUBHBIX BEIIECTB, KJIaCCOB BOKHEUIIINX
HBIX JAMCLUIUIMH B OMOJIOTUYECKH | KJIacCOB
poeCCHOHAIBHO AKTUBHBIX OMOJIOTUYECKH
U JesITeNbHOCTH, BEIECTB AKTUBHBIX
MIPUMEHSATH BEIIIECTB
METO/IBI YMEET | UCIIOJIb30BaTh Ymenue CcopmupoBan | 71-84
MaTEMaTHYECKOTO | (MMPOJB | TEXHUYECKUE WCIIONB30BaTh | O YMEHHE
aHajam3a U | UHYTBHI | CpEICTBa JUTSL | TEXHUYECKHUE UCII0JIb30BaTh
MOJEIIUPOBAHUsA, | H) W3MEPEHUS]  CBOMCTB | CPEACTBA U | TEXHUUYECKHE
TEOPETHUYECKOT0 U CBIpbSl W TPOAYKIUU | U3MEPEHUS cpencTtBa A
AKCIIEPUMEHTAJIbH OMOTEXHOJIOTHYECKUX | CBOWCTB CHIPHS | U3MEPEHUS
OT'0 UCCJIEIOBAHUS IIPOLIECCOB,; U TPOAYKIHH | OUOTEXHOIOTH
o0pabaThIBaTh, OMOTEXHOJIOTH | YECKUX
aHAJIN3UPOBATH YECKUX MPOIIECCOB,
pe3yabTaTOB MPOIIECCOB, oOpabaThIBaTh,
JKCIEpPUMEHTA o0OpabaTeiBaTh, | aHAJTM3UPOBATH
aHAJM3UPOBATH | PE3YJILTATOB
pe3yabTaTOB AKCIEPUMEHTA
JKCIEPUMEHTA
Bnane | HaBbIKaMu YMmenue Cdopmuposan | 85-100
eT Oe3omacHOil paboThl B | Oe30MacHOU HaBBIK




(BBICOK | XMMHUYECKOM paboThl B | 6e30macHoOM
ui) nabopaTtopuu, XUMHUYECKON paboThI B
MeToAaMHu 1a00paTopuu;I | XUMUYECKOU
MaTeMaTH4ECKOI0 POBOJIUTH nabopaTopu,
aHanu3a U | MATEMAaTHYECK | METOJOB
MO/IETTUPOBaHUS Ui aHalIM3 M | MaTEMaTUYECK
SKCIEPUMEHTAIIBHOIO | MOJEIUPOBAHU | OrO
HCCIIEIOBaHMS, e MOJIETTUPOBAaHU
JKCIHUpPEMEHTa | A u
JBHOTO JKCIIEPUMEHTA
UCCJIEIOBAHMS | JIBHOTO
HCCIIETOBAHMS
OIIK-3 3HaeT | KJaccuuKamuio 3HaHue CrocoOHOCTB 65-71
CIOCOOHOCTBIO (mopor | 6MOJIOTHYECKH Kinaccuukanu | gaTh
HCII0JIb30BaTh OBBIIl | aKTUBHBIX u onpeneneHus
3HaAHUS O YpOBE | COEAMHEHMI; OMOJIOrMYECKH | OCHOBHBIX
COBPEMEHHOMN Hb) XUMHUYECKOE CTPOEHUE | aKTUBHBIX MTOHATUI
busznIecKoit M CBOMCTBA OCHOBHBIX | COCIMHEHHH, MPEIMETHOM
KapTUHE MHUpA, KJIACCOB  MPHUPOJHBIX | XUMUYECKOr0 | o0nactu
IIPOCTPAHCTBEHHBI OMOJIOTrMYECKH CTpOECHUS U | UCCIIEOBaHUS
X AKTUBHBIX CBOMCTB
3aKOHOMEPHOCTSIX, COEIUHEHUI]; OMOJIOrMYECKU
CTPOCHUHU COBPEMEHHBIE METOJbI | AKTHBHBIX
BEIIECCTBA JJIA " TEXHOJIOTHH | COCANHEHHH,
IMOHHUMAaHU OMOXMMUYECKUX METOAbI 54
OKPY’KaroIEero KOMITOHCHTOB, TEXHOJIOTHH
MUpa U SIBICHUN ITOJIb30BATHCA OMOXMMHUYECKU
IPUPOIBI y4eOHOM, cripaBOYHOM | x
14 5 HAyYHOH | KOMITOHEHTOB;
JUTEepaTypout B
obnacTtu
OHMOJIOTMYECKH
AKTUBHBIX BEUIECTB
YMEET | MOJIb30BATHCS Ymenune CcopmupoBan | 71-84
(mponB | yueOHOM, CIPaBOYHOM | MOJI30BATHCA | O YMEHHE
WHYTBI | U HAY9HOU y4eOHOH, MIOJIB30BAThCSA
71 JIUTEpPaTypou B CIPAaBOYHOU M | y4eOHOI,
o0nactu Hay4yHOU CIPaBOYHOU U
OMOJIOTNYECKU JUTEPATypol B | HAYYHOMU
AKTUBHBIX BEIIIECTB; obmactu JINTEPATYPOl;
HaXOJIUTh U | OMOJIOTUYECKU | HAXOOUTh |
OLICHUBATh HOBBIE | aKTUBHBIX OLIEHUBATh
TEXHOJIOTHYECKHE BEILIECTB; HOBBIE
pelIeHus; HaXOJUTh U | TEXHOJIOTHYEC
OLICHUBATh KHE PEILEHUS;
HOBBIE
TEXHOJIOTHYECK
1€ pelIeHMs;
BIajice | HaBBIKAMH YMenue Cdopmuposan | 85-100
T KOHCTPYMPOBaHUS KOHCTPYpPOBaTh | O YMEHHE
(BBICOK | HOBBIX MHILIEBBIX HOBBIE KOHCTPYHpOBa
15020) IIPOJYKTOB MULIEBBIE Thb HOBBIE




MIPOYKThI MUIIEBbIC
TIPOTYKTHI
ITK-3 3HA€T | OCHOBHBIC 3HaHue CdopmupoBan | 65-71
TOTOBHOCTBIO (opor | TeXHUYECKHe OCHOBHBIX 0 3HAHHE
OLICHUBATD OBBIA | cpe/cTBa U | TEXHUYECKUX OCHOBHBIX
TEXHHYECKUE YpOBE | TEXHOJIOTUU C YYETOM | CPEICTB U | TEXHHYECKUX
cpeacTna U | Hb) 9KOJIOTHYECKUX TEXHOJOTHI C | CpeACTB u
TEXHOJIOTUHN c MOCIEACTBUI HX | yYETOM TEXHOJIOTHH ¢
y4eToM MIPUMEHEHUS 9KOJIOTHYECKH | YYETOM
IKOJIOTHYECKUX X TIOCIIEJICTBUH | DKOJOTUYECKU
HOCJHENCTBUN UX UX X MHOCJIENCTBUN
PUMCHCHUS MIPUMCHCHHUS ux
IPUMEHEHUS
yMEET | MPOTHO3UPOBATH YMmenue Cdopmuposan | 71-84
(mponB | HampaBlieHUE U IPOTHO3UPOBA | O YMEHHUE
WUHYTHI | pe3yJIbTaT (PU3HKO- Th MIPOTHO3HPOBA
i) XUMHYECKHUX HapaBJeHUE U | Tb PE3yJbTaT
MPOIIECCOB U pe3yabTaT ¢busnKo-
XUMHYECKHX ¢uzuko- XUMHYECKHUX
TIpEeBpALCHUI XUMHUYECKHIX MIPOIIECCOB U
OHMOJIOTUYECKH IPOIIECCOB U XUMHYECKHUX
AKTUBHBIX BEIICCTB; XUMHYECKHIX MIPEeBPAICHHH
-BBIOMpATH CIIOCOOBI, | MpeBpalieHUul | OMOJIOTHYECKU
MIPUEMBI, AITOPUTMBI | OMOJIOTUYECKU | aKTUBHBIX
pelieHus AKTUBHBIX BEIIECTB;
OMOTEXHOJIOTHUECKUX | BEIIECTB; BEIOMpATh
3a/1a4; OIEHUBATh -BBIOUPATH CHOCOOBI,
TEXHOJOTHIECKYIO CIIOCOOBI, MIPUEMBI,
3¢ (HEeKTUBHOCTh PUEMBI, aJITOPUTMBI
MIPOU3BO/JICTBA; QITOPUTMBI perreHus
OILICHUBATh peleHus OMOTEXHOJIOTH
MEePCIIEKTUBHOCTh OMOTEXHOJIOTH | YECKUX 3a/1a4;
mpoliecca TEeXHOJIOTUH | YECKUX 33/1ay; | -OLEHUBATh
c MTO3UIIMH | OTICHUBATH TEXHOJIOTHYEC
IKOJIOTHYECKOM TEXHOJOTHYECK | KYIO
0€30MacHOCTH U | yIo 3¢ (eKTUBHOCT
3¢ EKTUBHOCTH. 3¢ (PEeKTUBHOCT | b
b TIPOU3BO/ICTRA;
MIPOU3BOJICTBA; | OLIEHUBATH
OIICHHBATh MIEPCIIEKTHBHO
MEePCIeKTUBHO | CTh IMpoliecca
CTh TpoIlecca | TEXHOJOTHU C
TEXHOJOTHH C | TO3HIIUU
TTO3UITUN IKOJIOTHYECKO
JKOJIOTHUYECKO | U
i 0e30MacHOCTH
0€30IacHOCTH | U
u 3¢ deKTUBHOCT
3¢ (HEeKTHUBHOCT | H.
.
BJIaJIcE | METOAAMH YMmeer Cdopmuposan | 85-100




T 9KOJIOTMYECKOTO HCIIOJIb30BaTh | O yMeHHe
(BBICOK | oOecnieueHHs METO/IbI HCII0JIb30BaTh
uit) MIPOU3BOJICTBA U 9KOJIOTHYECKOT | METOJbI
WH)KEHEPHOM 3alIUThl | 0 00eCTeYeHHs | FIKOJIOTUIECKOT
OKpY>Karollen cpelbl | MPOU3BOJICTBA | O OOecreyeHus
U WH)XCHEPHOM | IPOU3BOJCTBA
3aIUTHI U UH)XEHEepHOU
OKpY>Karolle | 3alUThl
Cpebl OKpY>Karolen
cpelsl
I1K-9 BnageHwem | 3HaeT | - 3aBUCUMOCTH MEXAY | 3HaHHE CdopmupoBan | 61-71
OCHOBHBIMH (mopor | cTpoeHremM 3aBUCHUMOCTH | O 3HaHHE
METOJIaMH U OBBIA | IPUPOIHBIX MEXIY CTpOCHUS
npueMamMu YpOBE | COEIUHEHUN U UX CTPOCHHEM MPUPOTHBIX
IPOBECHUS Hb) OHOJIOTMYEeCKUM MPUPOTHBIX COETMHEHUN U
JKCIIEPUMEHTAJIbH JICHCTBUEM,; COCAMHEHHUN U | UX
BIX UCCIIEZIOBAHUIN - OCHOBBI ux OHOJIOTUYECKH
B CBOEH COBPEMEHHOM OMOJIOTUYECKH | M JIEHCTBHEM;
npodeccuoHaNbHO nabopatopHoit M JIEUCTBHUEM; | - OCHOBBI
i obnactu; TEXHUKU U METOJUKUA | - OCHOBBI COBPEMEHHOMN
CIIOCOOHOCTBIO WCCIIeTIOBaHUS COBpEMEHHOU | JabopaTopHOU
MIPOBOJIUTH 71a00paTOPHON | TEXHUKH U
TEXHUKH U METOUKU
METOUKHU VCCJIEJIOBAHUS
UCCIIEJIOBAHUS
yMEeT | MPOBOAUTH YMenue YwMmeer 71-84
(mponB | nabopaTopHbie MIPOBOJUTH YBEPEHHO
WHYTBl | SKCIIEPUMEHTHI 10 | PKCIIEPUMEHTHI | IPOBOIUTH
i) BBIJICIICHUIO U | 1o SKCTIIEPUMEHTHI
HCCIIE0BAHUIO BBIJICJICHUIO U | 110 BBIACIICHUIO
OMOJIOTUYECKHU WCCIEAOBAaHU | U
AaKTHBHBIX BEIIECTB U | IO UCCIIEJOBAaHHIO
aHaJIM3UPOBATH OMOJIOTHYECKH | OMOJIOTHYECKU
MOJTyYEHHbBIE AKTUBHBIX AKTHUBHBIX
pe3yJIbTaThl; BEILIECTB U BEIIECTB U
oQOpMIIATH OTYETHI O | aHATM3UPOBAT | AHAIU3HPOBATH
1ab0paTOPHBIX b MOJTyYEHHBIE | MOJTyYEHHBIE
HCCIEAOBaHUSAX; pe3yabTaThl; pe3yJbTaThl;
nenatb J0KIaabl H | - odopmiATh | 0hopMISTh
cooOmieHus, OTYEThI O | OTUYETHI O
y4acTBOBAaTh B | 1a00paTOpHBIX | 1a00PaTOPHBIX
JUCKYCCHSIX; HCCIEAOBaHUS | UCCIEIOBAHUAX
X; - Jenath | ; AenaTh
JOKJIa/1bl U | JOKJIJbl U
COOOIIIEeHMS, COOO0IIIEeHMS,
y4acTBOBaTh B | y4acTBOBATh B
JTUCKYCCHSX; JIUCKYCCHSX;
BJIaJee | - METOAMU Bnanenune CrocoOHOCTE
T HCCIEA0BaHUS; MeToAaMu NEePEUUCIUTh U
(BBICOK | - CITIOCOOHOCTBHIO WCCIIEOBAHUS; | PACKPBITH CYTh




ui) MIPOBOJIUTH CIIOCOOHOCTBIO | METOIOB
HCCIIEIOBAHUS U MIPOBOHTH HCCIIEI0BAHMS,
MPEJICTABIATh UX CaMOCTOSITENIb | KOTOPBIC
pe3yabTaThl HA HEIE U3YUYUIT U
00CyXKICHHE HCCIIEIOBAHMUS | OCBOMII
u OakamaBp.
HPEJCTABIATh | - CIIOCOOHOCTB
UX Pe3yJIbTaThl | POBOAUTH
Ha CaMOCTOSATENIbH
o0CyKIeHHe BIC
HCCIIEIOBAHUS
u
IPEICTABIIATh
UX Pe3yJIbTaThl
Ha 00CYXJCHHE

MeToauueckue PEKOMEHIAIUA, ONIPEACIAIOIIUE MTPOUHCAYPLI OLHCHUBAHUA
pe3yabTaToB OCBOCHHUA TUCHUIIJINHBI

3anonnsemcs 6 coomeemcmeuu ¢ Ilonodwcenuem o onoax oyeHouHvIX cpedcms
00pazo8amenbHblX NpoSpavMM Bblcuie20 00pa3oeaHus — npospamMm bakanaspuama,

cneyuanumema, mazumpamypol J[BDY, ymeepoicoennvim npuxasom pekmopa om
12.05.2015 Nel2-13-850.

OueHovHbIE CPeACTBA JJsl POMEKYTOYHOM aTTeCTAlMU
[IpomexxyToyHas aTTecTalus BKIFOYAET OTBET CTYJEHTa HAa BONPOCHI K 3a4eTy U

MPOXOKACHHUC UTOIOBOI'O TECTA.

Kpmepml BBICTaABJICHUA OLICHKH CTYJICHTY Ha 3K3aMCHE

Onenka 3xk3aMeHa TpeGoBanns k ¢popMUPOBAHHBIM KOMIIETEHMAM

«OTIIUYHO OrneHka «OTJIMYHOY» BBICTABIIAETCS CTYJEHTY, €CIIU OH IIyOOKO
U MIPOYHO YCBOWJI IPOTPAMMHBIN MaTepual, MCUEpPIBIBAIOLIE,
M0CJIEI0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
yMEeT TECHO YBS3bIBaTb TEOPHIO C MPAKTUKOH, CBOOOIHO
CIpaBIIE€TCS C 3a/JadyaMH, BONpPOCAaMH M JPYTMMU BUIAMH
IIPUMEHEHHNS 3HAHUM, IPUYEM HE 3aTPYAHIETCS C OTBETOM IIPH
BUJIOM3MEHEHUM 3a/1aHui, HCMOJb3yeT B OTBETE MaTepuai
MOHOTpaduyeckol JUTEepaTyphl, MNPABHIBHO OOOCHOBBHIBAET
MPUHSITOE pPEILEHUE, BIIaJeeT Pa3HOCTOPOHHHUMM HAaBBIKAMU U

NprucMaMi BBIITIOJIHCHUSA MPAKTUUCCKUX 3a1a4;

«XOpOILIO» OrneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO
3HaeT MaTepual, TPaMOTHO M MO CYIIECTBY HM3JIaraeT €ro, He

JOIMyCKasl CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,




IMPpaBUJIbHO MPHUMCHIACT TCOPECTUUCCKHUE IIOJIOKCHUA IIpU
pemiCHUM  MMPAKTHYCCKUX  BOIIPOCOB M 3a4a4, BJIAACCT
HCO6XO,I[I/IMBIMI/I HaBbIKaMU U ITPUEMAMM WX BBIITOJIHCHUS

«YHAOBJICTBOPUTCIILHO» OI_ICHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIIACTCA CTYACHTY, CCIIN
OH MIMEET 3HaHUS TOJIBKO OCHOBHOTO MaTepHasa, HO HE YCBOWII
ero  jerayedf, JONYCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBWiIbHbIE  (OPMYJIMPOBKH,  HAPYIICHUS  JIOTHYECKOW
MMOCJICAOBATCIIBHOCTU B U3JIOKCHHUU MIPOrpaMMHOI0 Marcpualia,
UCTIBITHIBAET 3aTPYIHEHHS TIPU BBHIMOJHEHUH TPAKTHYECKUX
pabor;

«HEYJIOBJIETBOPUTEILHO» OuLeHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISAETCA CTYHAEHTY,
KOTOpPbI HE 3HAeT 3HAYMUTEIBHOM YacTH MPOrPAMMHOIO
MaTepuaa, I0IyCKaeT CyIlleCTBEHHbIE OIIUOKH, HEYBEPEHHO, C
OOJBIITUMU 3aTPYTHEHUSIMHU BBITIOJHSAET MPAKTUYECKUE PaOOTHI.

Bomnpocs! kK 3xk3aMeHy

1. Knaccudukanuss opraHu4eckux coequHeHui. [IpuHIUIBI XUMUYECKON
HOMEHKJIATYPBI.

2. Crepeounzomepusi, Ki1acCUPUKAIINSL.

3. CompsbkeHHBIE CHUCTEMBI, Kilaccuukamus. OHEpPrus COMpPSDKEHUS.
ConpsiKeHHBIE CUCTEMBI C OTKPBITON LIETIBIO.

4. Knaccudukanus XuMuyeckux peakuui. TUmsl peakuuid 1 peareHToB.

5. Tonspueie 3¢hdeKkTsl B OpraHUYECKUX COeAUHEHUSX WHIyKTUBHBIA WU
Me30MepHBIN 3P eKThl. IneKTpOoHHBIE AD(DHEKTHI 3aMECTUTEIECH.

6. Peaknmm pamukanpHOro 3amemieHus (SR). TloHsatuss o  1emHBIX
mpoiieccax o0pa3oBaHUs CBOOOJIHBIX PATUKATIOB KUCIOPOA.

/. Peakuuu snekrpoduibHoro npucoenuHenus (AE) [Mamorenuposanue,
rUAporagoreHupoBanue. Peakuuu rufjparaiuy U ux OUoIorudyeckas poJib.

8. BnusHue 3amecTuTesnei Ha PEaKIMOHHYIO CIIOCOOHOCTh apOMATUYECKUX
COCIMHEHUW.  bUOMETUMUUMHCKOE  3HAaYeHUWE  M3BECTHBIX  apOMaTHYECKUX
COCIMHEHHA W BO3MOXHOCTH OpPraHMYECKOM XHMHHM B CHHTE3€ HOBBIX
OMOJIOTMYECKU aKTUBHBIX BEILIECTB.

9. Jlununel, knaccupukanms. TpHalIITIMIIEPUHBI, CTPYKTYpa, XUMUYECKUE
CBOICTBa, OMOJIOrNYECKas POJib.

10. dochonunuasl, cTpoeHre, OMOJIOrHYecKas poJib.




11.Chunronunuael. I'mukonunuabl. OCHOBBI CTPOEHUS, OMOMETUIIMTHCKOE
3Ha4YCHHE.

12.Heombuisiemble JUNUALI. TepreHbl, CTEpOUbl, IOJIOBbIE TOPMOHBI,
OCHOBBI CTpOCHUS, OMOMEUIIMHCKOE 3HAUCHHE.

13.buoperynaropsl  JITUIUAHOM IPUPOJIBI. OcHOBBI CTPOEHUS,
OMOMEIMIIMHCKOE 3HAUCHHE.

14.TlepexucHoe OKHUCICHHE JHUMUA0B. MeXaHu3M, MPUHIUIBI PETYIISIUH,
OMOMEIMIIMHCKOE 3HAUCHHE.

15.T'eTepouMkInyecKie OCHOBAHUS MUPUMHUAUHOBOTO U IIyPHUHOBOTO psifa.
Knaccudukanusa u HoMeHKIIaTypa.

16.TIpousBoaHbIe MUpHIMHA (HUKOTUHOBAs KHCJIOTA, aMUJ HUKOTHHOBOM
KUCJIOTHI, BUTaMUH B6 u n1p.).

17.1llecTruiieHHBIE TETEPOLMKIIBI C IBYMSI T€T€POATOMaMH.

18.[lupuauH W  ero MNpPOU3BOAHBIC.  ypalWil, TUMHH, LUTO3UH.
Knaccudukanusa u HoMeHKIIaTypa.

19.Wunomn, nopduHsl, MypUHbIL.

20.TIpoun3BoHbIE TypHUHA - aICHUH, TYaHHH, MOY€Bast KHCIIOTA.

21.Crepousomepust U TAyTOMEPHS MOHOCAXapHUIOB.

22.Peakniii  OKUCJICHUSI MOHOCAXapuJoB, HX MEIUKO-OHMOJIOTHYECKOe
3Ha4YCHHE.

23.Peakiu  BOCCTAHOBJICHMs,  KOHJEHCAlMM,  METWJIMPOBAHUA U
dbocdoprrpoBanns MOHOcaxapua0B. X MenKo-O0MOI0rHuecKoe 3HaUCHHE.

24. Jlucaxapupl, CTpOCHUE, HOMEHKJIaTypa, KOH(popMaIiuu.

25. X¥UMHYECKHE CBOMCTBA JUCaXapUa0B, UX OMOMEIUIIMHCKOE 3HAUCHHUE.

26.T"'omononucaxapuasl. CTpykTypa. buomeauimHackoe 3HaueHue.

27.Knaccudukaiuss aMUHOKUCIIOT.

28.He3ameHnMble aMUHOKHCIIOTHI M UX CTPYKTYpa.

29. AM(boTEpHOCTh U PACTBOPUMOCTH AMUHOKUCIIOT.

30.Xumuueckue CBOMCTBA AaMHHOKHUCIOT 33 CYET KapOOKCWJIBHON W

aMUHOTPYIIII.



31.buonornyeckn  BaXXHbIE  XUMUYECKHE  PEAKIUA  aMUHOKHCIIOT
(ekapOOKCUITUPOBaHNUE, I€3aMUHUPOBAHKE U TIEPEaMUHUPOBAHNE).

32.11peBpallieHrsi aMUHOKHUCIIOT IIPU HArPEBAHUU.

33.buoMeTuIMHCKOE 3HAYCHNE aMHUHOKHCIIOT.

34.Ilentuael. CTpykTypa, HOMEHKJIATypa. XapakTEepUCTHKA NENTUAHOU
CBSI3H.

35.buomeuIMHCKOE 3HAU€HNE TIENTHIOB.

36.Knaccuduxanus 6eIKoB.

37.YpoBHH OpTaHHU3aIuU OCIIKOBOM MOJICKYJIHI.

38.buomenuuuHcKoe 3HaYeHne OEIKOB.

39.11ypuHOBbIE M TUPUMHUIUHOBBIE HYKJICMHOBBIE OCHOBAHMUSI.

40.CtpoeHune HyKJICO3UI0B U HYKJICOTH/IOB.

41.1HK. [lepBuuHasi u BTopuyHas CTpYKTypa.

42.PHK. IlepBuuHas u BTOpUYHAsi CTPYKTypa.

43.broMeTMIIMHCKOE 3HAYCHNE HYKICHMHOBBIX KHUCIOT.

44.T'opMOHBI OEJIKH, TOPMOHBI-TIENTHABI, MEXaHU3M JIEHCTBUS HAa OPTaHU3M
yesioBeka (MHCYJIMH, TJIFOKAroH).

45.TopMOHBI, TPOU3BOJHBIE AMHUHOKHUCIOT, MEXaHU3M JIEUCTBUS Ha
OpraHu3M 4ejioBeka (aJpeHa rH, THPEOUIHBIC TOPMOHBI).

46.CtepouHble TOPMOHBI 1 MEXaHU3M WX JCHCTBUS Ha OPTraHU3M YeIOBEKa
(TTTFOKOKOPTUKOU/IBI ).

47.T'opMOHBI MTOJIOBBIX keJie3. MexaHu3M JeHCTBHSI Ha OPTaHr3M YellOBeKa.

48.3HavyeHrie BUTAMUHOB JIJIsl OpraHU3Ma.

49.Knaccudukanus, OTINYUS KUPO- U BOJTOPACTBOPUMBIX BUTAMUHOB.

50.Tuamun, HuauudH, ¢QonueBas KucaoTa, puOO(IABUH MUIIEBbIC
WCTOYHUKH, OMONOTHYEeCKHEe (DYHKIIUH, TTPOSIBIICHUS aBUTAMUHO3A.

51.AckopbuHoBasi ~ KuCioTa: Owojormdeckue  GyHKIUH, TPUIHAKA
aBUTAMHHO30B, MEAUIIMHCKOE 3HAUCHHE.

52.Buramun B6, mantorenosast kuciora, B1, 1 OMOTHH.



53.KapotnH u BUTaMUH A: TUIIEBbIE HWCTOYHHUKHU, AKTHBHBIE (HOPMBI
BUTaMHHA A, OMOJIOTHYECKHUE (PYHKITUHU, TIPOSBIICHUS aBUTAMUHO34.

54.Butamunsl E,JI, K: Ouonornueckue GyHKIIMHU, MPU3HAKK aBUTAMUHO30B,
MEJIMIIMHCKOE 3HAYCHHUE.

Kpurepun BbicTaBIeHHsI OLIEHKHU CTYEHTY HA JK3aMeHe:

OTBeT HK3aMEHyEeMOro OLIEHUBAETCS O CTO OaNbHOM IIKaJe:

«Otnrano» — 90...100 6amios

«Xoporio» — 70...89 6amios

«Y nosnerBopuresibHO» — 50...69 6amoB

MuHuManbHOE KOJMYECTBO OaJIOB, MOATBEPXKAAIOIIECE IPOXOKICHUE
OCBOCHHE TUCIUIIIUHBI — 50 6alioB.

[llxkana  oleHWBaHUS WU  MHUHUMAJIbHOE  KOJMYECTBO  OaJIOB,
MOATBEPKAAIOIIEE YCIICIIHOE OCBOCHUE TUCIIUILINHBI:

«Otmmyno» — 90 % u Gornee MOCTaBIECHHBIX BOMPOCOB TMOJYUYUIIH YETKO
chopMyIHpOBaHHbBIE KBATM(PUIIUPOBAHHBIC OTBETHl B IMOJIHOM OOBEME, CTYIEHT
MIPOSIBIJT TTOBBITIICHHYIO HAYYHYIO U 00pa30BaTeIbHO-KYJIBTYPHYIO PYAUIIHIO.

«Xopomo» — nmo0 70 % MOCTaBIEHHBIX  BOINPOCOB  MOJYYUIIH
KBATM(PHUITUPOBAHHBIE OTBETHI B MOJHOM 00BEME, CTYACHT MOKa3all JOCTATOYHYIO
HAy4YHYIO U 00pa30BaTebHO-KYIbTYPHYIO IPYIUITHIO.

«Y IOBIETBOPUTENBHO» — 10 60 % NOCTaBIEHHBIX BOMNPOCOB IOJIYYUIIN
MOJIHBIE OTBETHI, A0OUTYpUEHTOM Oblja MPOSBICHA OrpaHUYEHHAs Hay4dHas |
00pazoBaTeILHO-KYIbTypHAs TOATOTOBIECHHOCTb.

«HeynosnerBoputenbHo» — MeHee 60 % TMOCTaBIECHHBIX BOMPOCOB
MOJIYYHJIA  TIJIOXO  C(OPMYJIMPOBAHHBIE OTBETHI B HEIOCTATOYHOM OOBEME,

CTYJIEHTOM Oblla MposiBieHa cjiadas Hay4yHas U 0oOpa30BaTeNbHO-KYJIbTYpHas

pYyAULHASL.

OueHouHbIe CpeACTBA ISl TEKYIIEH aTTecTAlNU



KoHTposabHbIe TeCThbl TPEIHA3HAYCHBI TSI CTYACHTOB, H3yUYaOIINX KypC
«XuMusT OMOJOTUYECKU aKTHBHBIX BEIIECTBY.

[Tpu paboTe ¢ TecTamu MpeiaraeTcsi BIOpaTh OJNH BapUAHT OTBETA U3 TPEX
— YeThIpeX MPEAJIOKEHHBIX. B TO jke BpeMs TECTHI 10 CBOEH CIIOKHOCTH
HEOAMHAKOBBI. Cpe/iu PEI0KEHHBIX UMEIOTCS TECThI, KOTOPbIE COIepKAT
HECKOJIbKO BApUAHTOB MPABWIbHBIX OTBETOB. CTYJIEHTY HEOOXOUMO YKa3aTh BCE
MIPaBUJIHLHBIC OTBETHI.

TecThl paccurTaHbl Kak HA HHAUBUAYAJIbHOE, TaK U HA KOJIJIEKTUBHOE UX
pemenrie. OHE MOTYT OBITh MCIIOJIB30BaHbI B TIPOIIECCE U Ay IUTOPHBIX 3aHATHH, U
caMOCTOsITeIbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJIsl KOHTPOJISI 3HAHUM B
poliecce MPOMEXKYTOUHON aTTECTAIIMU MPOU3BOIUTCS KA IbIM MpPEroaBaTeeM
WHIUBUTYJTEHO.

Pe3ynbTaThl BRIMOTHEHUS! TECTOBBIX 3aJJaHUN OILICHUBAIOTCS
MpernojiaBaresieM Mo MATHOATITLHOM 1IKaJie /ISl BBICTABIICHUS aTTECTAlUU UITH TI0
CUCTEME «3a4eT» — «He 3aueT». OLIeHKa «OTIMYHO» BBICTABIISIETCS MPU
paBUILHOM OTBeTe Ha OoJiee ueM 90% mpensiokeHHbBIX MpernogaBaTeIeM TECTOB.
O1eHKa «XOpOIIoY» — MPHU NMPaBWILHOM O0TBeTe Ha Oosiee ueM 70% TectoB. OrieHKa

«YIOBJIETBOPUTEIBHO» — IPHU MPaBUILHOM O0TBETE Ha 50% MpeI0KEHHBIX TECTOB.

IIpumepHbIe TEeCTOBBIE 3aJAHUS
Tema: Ctepeounszomepust

1.Kakue n3omepbl OTHOCATCS K IPOCTPAHCTBEHHBIM:
1. 11( 0051
2 MOJIO’KEHHUE KPATHBIX CBSA3EH
3 (YHKIMOHATBHBIX TPYIII
4. CTPYKTYpHBIE
3)

KOH(pUrypauuoHHbIE

2.Bribepurte, 4TO XapaKTepHO Il MOHATHS "KoH(popManusa':

1. BO3MOKHOCTH BPAallleHUs1 BOKPYT OJJHOH MJIM HECKOJIbKHMX CUIMa CBsi3el



KOH(OpPMEPHI - 3TO H3OMEPHI
U3MEHEHHE M0CIeI0BATEIbHOCTH CBA3EH

H3MECHCHHE ITPOCTPAHCTBCHHOI'0 PACIHOJIO0KCHUA 3aMecTUuTeIel

o ~ w

HU3MCHCHUC JJICKTPOHHOT'O CTPOCHUA

3.BriOepute cXOACTBO MEXKy SdHAHTHOMEPAMU U IMACTEPEOMEPAMMU:

1. 00Ja/1al0T OIMHAKOBBIMH (PU3UKO-XUMHUYECKUMU CBOMCTBAMHU
2 CTIIOCOOHBI BpalaTh IUIOCKOCTD MOJISPU3ALIUU CBETA

3 HE CIIOCOOHBI BpAIaTh MIIOCKOCTh MOJIIPU3AIMH CBETA

4.  ABJAIOTCS CTEpPUOM30MepaMu

5 XapaKTEePU3yIOTCS] HATMYUEM LIEHTPA XUPaTbHOCTU

4.Bp16epute CX0JICTBO MEXTY KOH(PUTYPAIIMOHHON U KOH(GOPMAITMOHHON
W30MEPUEH:

1. N3omepus cBA3aHa ¢ pa3jiMYHbIM M0JI0KEHHEM B MPOCTPAHCTBE AaTOMOB
U Ipynin aToMoB

2. N3omepust 00ycnoBieHa BpallleHUEM aTOMOB WJIU TPYIIIT aTOMOB BOKPYT
CHUTMa-CBSI3U

3. N3omepust 00ycioBieHa HAIMYKMEM B MOJICKYJIEC IICHTPa XUPATbHOCTH

4, N3omepust 00yciioBiieHa pa3IMuHbIM PACIIOIOKEHUEM 3aMeCTUTENEH

OTHOCHUTCIIBHO IINIOCKOCTH ITM-CBA3H

S.M30MepamMu SABJISIFOTCSL:

1. CIIUPTHI U KACIIOTHI

2 KUCJIOTBI U COJIU

3 CJIOKHBIE Y(PUPHI U CTUPTHI

4, COJIM ¥ TIPOCTHIE d(PHUPHI

5 0/THOATOMHBIE CIIMPTHI M MPOCTHIE IPUPHI

6. Xumnueckas ¢popmysa neHTeHa:



CsHg
CsHy,
CeHio
CeHio
CsHyo

ok WD

7. BemecTsa, MOX0KHUE MO CTPOSHUIO U CBOMCTBAM, HO OTIMYAIOIIHAECS APYT OT

Jpyra Ha oJHy uin Heckoiibko CH,- rpynn

1. U30TOIIbI

2 TAIbTOHUIBI
3 U30MEPHI

4, rOMOJIOTH

5 bepTosnabt

8. AJIKaHBI- 3TO YIIE€BOJOPOIbI, KOTOPHIE UMEIOT
apOMaTHYECKYIO CBSI3b

JBOWHYIO CBSA3b

TPOMHYIO CBSI3b

MNPOCTYIO CBSA3b

A A

MUKIINYCCKYTO LICIIb

9. Yacrtuiibl ¢ HeCHapEHHBIMU AJIEKTPOHAMHU, 00pa3yIOIIUEcs MPU pa3pbiBe

KOBAJICHTHOM CBSI3U

1. pPaanKajbl
2 AHUOHBI

3 KaTHOHBI

4, HOHBI

5 ATOMBI

10. U3oMepsl 0TJIMYAIOTCS APYT OT JIpyra



1. YHUCJIOM aTOMOB YIJIEpOJa U BOJOPOAA

2. MPOCTPAHCTBEHHBIM PACIOJIO:KEHUEM TPy AaTOMOB WJIH NMPOCTO
aToOMOB

3. XUMHUUYECKUM CTPOEHUEM

4, OKpacKoOM

11. ANKWHBI OTJIUYAIOTCS OT aJKaHOB
HAIMYUEM JIBYX JIBOMHBIX CBSI3EH
HAJIMYHeM TPOMHOU CBA3HM
HaJIMYMEM TPEX ABOMHBIX CBA3EHN

HaJIUYHEM IBOMHOU CBSI3U

o~ WD e

HaJIMYMEM JIBOWHOW U TPOMHOM CBA3U
12. I'oM0OJIOrM4eCcKON pa3HOCTHIO HA3BIBAIOT
KapOOHWIBbHYIO TPYIIITY

OCTaTOK MCTaHa

1.
2
3. THUAPOKCHWIBHYIO TPYIITY
4 KapOOKCUIIBHYIO TPYTITY
5

MeTHJIeHOBYIO rpynny —CH,-

13.130MepOM TIIFOKO3BI SIBJISIETCS

1. ¢pykroza

2 pubo3a

3. TJIMIIEPUHOBBIN aJIbJIeTH]T
4 KCHJIO3a

14. T'moko3a 1 GpyKTO3a MPEACTABISAIOT COOOM
1. ONTHYECKHE N30MEPBI
2. CTPYKTYPHBIE H30MepPbI

3. OJIMrocaxapuabl



4, TOMOJIOTH

Tema: YrieBojabl.
1. KonuyecTBO yriepoaHbIX aTOMOB B IEHTO3€
1) 6
2)5
3)4
4) 7

2. Konn4ecTBO yriaepoaHbIX aTOMOB B TE€KCO3€
1) 6
2)5
3)4
4)7

3. B COCTaB YIJICBOAOB BXOIAT 3JICMCHTBI
1)C, H,N
2)C,H, 0
3)H, 0, P
4)C,0,N

4. YrineBoasl — 3TO

1) oxkconpou3BOAHbIE MHOTOATOMHBIX CIIMPTOB
2) CIIOKHBIE YPHUPBI

3) mpoctbie 3Pupbl

4) MHOTOATOMHBIE CITUPTHI

5. MoHocaxapuabl — 3T0
1) yrneBojpl, HE MOABEPrarONIMECs OKUCICHUIO

2) yraeBobl, MOABEPraoIInecs TUAPOIU3Y



3) yriieBoabl, He MOABEPralIIHecs TUAPOJIU3Y

4) yrieBojipl, He MOABEPrarOIINECS] BOCCTAHOBIIEHUIO

6. K MoHOCaxapugamMm OTHOCUTCS
1) kcni103a
2) pubuTon
3) caxapo3a

4) kpaxmaiu

7. AIb1030H ABIIAETCS

1) dpyxTo3za

2) rIIMIEePUHOBBIN aJIbIeru/
3) IMOKCHAIETOH

4) caxapo3za

8.Keto30i1 siBsieTcst
1) rroko3a

2) pubo3za

3) ppykTo3a

4) caxapo3sa

9.006pa3zoBaHuE MUKIUYECKUX (POPM TITFOKO3bI TPOUCXOUT NP  B3aUMOJCHCTBUHN
1) rTUAPOKCUIIBHBIX TPYII IPHU aTOMax yriiepojaa ¢ Homepamu 2 u 6

2) kapOOHWJIHHOW TPYIIIBI ¥ TUAPOKCHIIA TIPU 3-M aToMe yriepoja

3) rpynn -OH npu aromax yriiepojaa ¢ Homepamu 2 u 5

4) KapOOHMJILHOM I'PYNIBI M THAPOKCHJIA MPH 4-M WIH 5-M aToMe yrJiiepojaa

10.ITo Tuny pyHKIMOHANBHBIX TPYIMM YIJIEBOJALI  MOJPa3AEisOTCS
1) TII0KO3bI U PPYKTO3BI

2) MOHOCAXapHUIbl ¥ TUCAXapHUIbI



3) aaba03bI U KETO3bI

4) IEeHTO3bI U TENTO3bI

11.Anbreruapl OT KETOHOB MOYKHO OTJIMYHUTH C TOMOIIBIO
1) xsopuna xenesa

2) peakuum «cepedPSIHOrO 3epKAJIa»

3) packaneHHOI MeTHOM POBOJIOKHU

4) 6pOMHOM BOJIBI

12. JIns pacmo3HaBaHUS TIIFOKO36I (B CMECH ¢ (PPYKTO301) UCTIOIB3YIOT
1) “HIUKATOpP U PACTBOP LIETOYN

2) OpoMHYIO BOZlY

3) COJIIHYIO KUCIIOTY

4) aMMHAaYHBIH pacTBop okcuaa cepeopa(l)

13. KauecTBeHHO peakilieil Ha TIII0KO3Y SBIJISIETCS PEeaKITus
1) ¢ Cu(OH),

2) c FeCl;

3) ¢ lx(pactBOp)

4) ¢ CuO

14. CnoxHbiit 3¢up oOpaszyercst Ipyu B3aUMOACHCTBUM
1) r1r0KO3bI C CUHUIBHON KUCJIOTOM

2) roko3bl ¢ pochopHOH KUCTOTOM

3) TJIFOKO3BI C COJISTHOM KUCIOTON

4) TIIIOKO3bI CO CIUPTOM

15. a- u B- uukiIMyeckre GopMbI IITIOKO3bI PA3INYAIOTCS
1) komuuectBom —OH rpynm

2) KOJTMYECTBOM KapOOHUIIbHBIX TPy



3) nmoso:xkenuem —OH rpynnsl y nepBoro aroma yriiepoaa

4) nonoxenreMm —OH rpynibl y TpeTbero aTroma yriepojaa

16.I'muko3uHas cBsA3b 00pa3yeTcs B pe3yiabTaTe B3auMOICHCTBUS

1) ABYX CIMPTOBBIX TUAPOKCUIIBHBIX FPYII pEarupyroIuX MOHOCAXapHUI0B
2) CIMPTOBOIO0 M MOJYAETAJIBHOT0 THAPOKCUIIOB

3) anpAEruaIHON U THAPOKCUIBHON TPy

4) NByX aJIbJIETUAHBIX TPYIII

17.I'moKo03a BCTyHaeT BO BCE PEaKIuu, KpOMe
1) okucieHus

2) ruaposim3a

3) runpupoBaHus

4) srepuduxanuu

18.K Tpuo3am oTHOCUTCS
1) dpykroza
2) rIMIEePUHOBBII aJIbIeru/
3) pubo3a

4) rmoko3a

19. ITpoxykTamMu TUAPOIN3A CaXxapo3bl SBJISTFOTCS
1) rioko3a u ppykrosa

2) Kpaxmain

3) TII0K03a U 3TaHOJI

4) nenmroo3a

20. K HeBoccTaHABIMBAIOIIMM caxapaM OTHOCUTCS

1) rmroko3a

2) ¢pykTo3a



3) nemroo3a

4) caxapo3sa

21. K nucaxapujaam OTHOCUTCS
1) kpaxman

2) caxapo3a

3) raroko3a

4) nemono3a

22. C1,H5,011- 3TO yTiieBoj, OTHOCSIIHIACS K
1) MoHOCaxapugamM

2) nucaxapujaam

3) romomnoyicaxapuiam

4) rerepornonucaxapuaam

23. Onurocaxapuibl — 3TO YIJICBOJIBI, COJIEpIKAIIINC
1) cBoimie 100 MoHOCaxapua0B

2) ot 2 10 10 MmoHOCaxapua0B

3) ot 2 1o 50 MOHOCaxapuaoB

3) cebiie 1000 MoHOCaxapuaoB

24. K onurocaxapujiaMm OTHOCUTCS
1) pubo3a

2) MaHHO32

3) masibTO32

4) amuno3a

25. JlakTo3a mpu TUIposIn3e JaeT
1) ranaxkrTo3a + rirkKo3a

2) 2 TJIFOKO3BI



3) imroko3a + ppykToza

4) rmoko3a + caxaposa

26.B onurocaxapuaax MOHOCaXapuIbl CBSI3aHBI MEXITY COOO0M
1) rAMKO3UIHBIMHU CBSI3SIMH

2) IEeNTHIHBIMH CBSI3IMHU

3) c0XHOA(UPHBIMU CBSI3IMU

4) I[BOﬁHBIMPI CBA3siIMHU

27. YKaXuTe YIieBOJA, KOTOPBIM MOABEpraeTcsl TUAPOIHM3y ¢ oOpa3oBaHueM 2
MOJIEKYJN [3-0d-TIFOKO3BI

1) kpaxman

2) nakto3a

3) ne/u100M03a

4) TIUKOTeH

28. I'mroKypOoHOBast KHCIIOTa — 3TO
1) romononucaxapua

2) OKHCJICHHBI MOHOCAaXapu

3) OKUCIIEHHBIN TUcaxapul

4) rereponoJsimcaxapui

29. I'mukoreH — 310

1) cuIbHO pa3BeTBJEHHBIH MOJUCAXAPH/, COCTOSIIIMA M3 0CTATKOB IJIIOKO3bI,
CBSI3aHHBIX 0-1,4- 1 0-1,6-TINKO3NIHON CBA3LIO

2) yMEpPEHHO Pa3BETBJIECHHBIN MOJIUCAXaPH, COCTOSIIMA U3 OCTATKOB TJIIOKO3HI,
CBSI3aHHEIX 0-1,4- 1 o-1,6-TIIMKO3UAHON CBA3BIO

3) JMHEWHBIM MoOJIMCaXapuJl, COCTOSIIIUNA K3 OCTAaTKOB TJIIOKO3bI, CBSI3aHHBIX

o-1,4-rmMK03uaHON CBA3BLIO



4) nUHEHHBIA monucaxapui, COCTOSAIIMA M3 OCTAaTKOB TJIFOKO3bI, CBSI3aHHBIX

B-1,4-rIMKO3UAHOMN CBS3BIO

30. AMuno3a — 3T0

1) nuHeHHbIN MOJUCAXAPH/, COCTOSIINI U3 OCTATKOB IJIIOKO3bl, CBA3aHHBIX
a-1,4-rIMKO03UIHON CBA3HIO

2) JUHEHHBIN ToNKMcaxapujl, COCTOSIIMNA M3 OCTAaTKOB TJIIOKO3bI, CBSI3aHHBIX
B-1,4-rTUKO3UIHOMN CBA3BIO

3) YMEpPEHHO Pa3BETBJIICHHBIN MOJMCAXapH, COCTOSAIIUA U3 OCTATKOB TJIIOKO3HI,
CBsI3aHHBIX 0-1,4- 1 0-1,6-TTTUKO3UIHON CBSA3LIO

4) CUJIBHO Pa3BETBICHHBIN IOJIMCAaxXapHui, COCTOSIIMN M3 OCTATKOB TJIFOKO3BI,

CBSI3aHHEIX 0.1,4- 1 0-1,6-TIMKO3UHON CBSA3BIO

31. OOpa3oBaHMe MONKUCAXaAPUIOB U3 MOHOCAXAPUIOB — 3TO PEAKIIMS
1) nzomepuzanuu

2) NOJIMKOHIEHCALIMH

3) stepudukanuu

4) runponusa

32. B opranusme 4eoBeKka pe3epBHBIM MOJINCAXAPHUIOM SBIISCTCS
1) uenmronoza

2) KpaxMman

3) reMoryio0uH

4) raMKoreH

33.I'oMononcaxapuibl — 3TO YIJIEBOJIbI, COCTOSIIIHIE
1) U3 0IMHAKOBBIX MOHOCAXAPH/I0B

2) 13 pa3HbIX MOHOCAXapHI0B

3) U3 MOHOCAXapuJ0B U CIUPTOB

4) U3 MOHOCaxapuI0B U KAPOOHOBBIX KUCIIOT



34 Kpaxmai ¢ H0JI0M J1aeT OKpalIuBaHUE
1) cunee

2) ¢uoneroBoe

3) kpacHoe

4) 3eneHoe

35.X0oHIpOUTHHCYIbGAT — ATO
1) rmukonpoTeny

2) rereponoMcaxapui

3) roMmornonucaxapua

4) onmurocaxapu/

36.'mamypoHoBasi KUCIIOTa CBS3bIBACT
1) pochopuyto kucnoty

2) BOoay

3) ounupyouH

4) cepy

37. IlpupoaHBIM aHTUKOATYJITHTOM SIBIISICTCSI
1) ruanypoHoBas KucioTa

2) renapuH

3) ammiio3a

4) XOHAPOUTHHCYIh(DAT

38.OCHOBHBIM MOIHCAXAPUIOM MEKKIECTOYHOTO MAaTPHUKCa SIBISIETCA
1) remornoOuH

2) KpaxMman

3) ruasypoHoBasi KHCJIOTA

4) remapuH



39. VkaxxuTe KOMIIOHEHTBI, U3 KOTOPHIX TTOCTPOCHBI XOHIPOUTHHCYITH(PATHI
1) nucaxapua, BKIOYAOMUA YPOHOBYI0 KHCJIOTY M AeTHJITCKCO3AaMUH
2) nucaxapu/l, BKIIFOYAIOIIHHA TITIOKO3Y U (PPYKTO3Y
3) rekco3aMHHBI

4) rmoKo3a

40. Bce HmKemnepedyHcIEHHBIC YTJIEBOABI TOCTPOSHBI TOJIBKO W3 TIIFOKO3BI, 3a
UCKITFOUCHUEM

1) riaukoreHa

2) MaJIbTO3bI

3) JJaKTO3bI

4) 1IEJUTIONO3BI

41. Yxaxure, CKOIBbKO aJIbIETUAHBIX TPYII COAEPKUT MOJIEKYJIa PUOO3bI
1)0
2)1
3)4
4) 5

42. YkaxuTe, Kak XUMUYECKUM MTyTeM OTJIMYUTH KpaxMai OT IEJUTI0JI03bI
1) peakius ¢ Cu(OH),

2) peakums ¢ HoaoM

3) peaxuus dTepuduKaIm

4) TuIpoIM3 C TIOCIEAYIONICH peakineil «cepeOpsSHOro 3epKajiay

43. DneMeHTapHBIM 3BEHOM TOJIMMEPHOUN MOJIEKYIIBI Kpaxmaia sIBJISIETCSI OCTaTOK
1) a-ra0Ko03bI

2) B-r1roKO03bI

3) GpykTO3HBI



4) caxapo3bl

44. Yxaxure, Kakue BeniecTBa 00pa3yloTcsi B OpraHu3Me B pe3ysibTaTe MOJHOTO
OKHCIICHHUS TJIFOKO3bI

1) CO,, H,O, NH3

2) CO, H,0, NH;

3) CO, H,O

4) CO,, H,O

Kpurepuu oieHk#n TeCTUPOBAHUS

OrneHrBaHKUE MPOBOJUTCS B CEAHCE JICKTPOHHOI'O O0YUCHHS 110
cToOaIIbHOM IIKAJIE.

Tect Brimrouaet 100 3aganuii, MakcuMalibHas OIleHKa 1Mo TecTy - 100.

B pamkax Tekyiero ypoBHsl YCBOCHUS 3HAHUH 10 JUCIIUATIIMHE JTOMTyCKAETCS

pe3yabTaT TeCTUPOBAHUS HEe HIKe 61 Oanna.



