MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM S POCCUMCKOM ®EJIEPAITN
denepanbHOE rOCYIAPCTBEHHOS aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIACHNE BBICIIETO 00pa30BaHMs
J{a1bHEeBOCTOYHBIN (peaepaibHbI YHHBEPCUTET
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AHHOTAILIMA
y4eOHO-METOIMYECKOr0 KOMIIEKCA TUCIMILIAHBI
«brooOprannvecKass XuMus»

Hanpasnenue noarotoBku:19.03.01 «buotexHnonorus»
O6pa3zoBarenbHas mporpamma: «llureBas OMOTEXHOIOTHSI

Y4eOHO-METOTMUECKHII KOMIUIEKC JUCIUIUIMHBI « bnoopraHuvecKas XuMUs
pazpaboraH 111 CTyAeHTOB 3 Kypca 1o Hampasienuro 19.03.01
«buotexnonorus» mpoduias noarotoBku «lluimeBas OMOTEXHOIOTH» B
cootBercTBHE ¢ TpeOboBanusiMu OC BO no 1aHHOMY HanpaBJIEHUIO.

JuctumninnHa « XuMusi OMOJIOTUYECKU aKTUBHBIX BEIIECTB» BXOJUT B 0a30BYIO
4acTh y4€OHOrO IJIaHa.

OO6m1ast Tpy10€MKOCTh OCBOSHHUS TUCIUILTMHBI cocTaBiseT 180 yacos.
Y4eOHBIM IJIAHOM TIPETyCMOTPEHBI JIEKIIMOHHBIC 3aHATHSA (369acoB),
nabopatopusie 3auaTHA (18 gacoB), mpakTnueckue 3aHsATUS (369acoB),
caMmocTosATeNbHas padoTa cryaeHTa (54 yaca). Jluciuminaa peaausyercs Ha 3
Kypce B 5 ceMecTpe.

ConeprkaHve TUCIUTUTMHBI OXBATHIBACT CIICIYIOIINI KPYT BOIIPOCOB!

— OCHOBHBIE KJIaCChI OMOJIOTMYECKH aKTUBHBIX COCTMHEHUMN: TTCTITH/IBI 1
0enku, PepMeHTHI, HYKJICHHOBBIC KHCIIOTHI U HYKJICOMPOTEHHBI, YTIECBOABI U
TJIMKOTIPOTEUHBI, TOP(PUPUHBI, JIUTIUIBI;

— XAMHYECKHH COCTaB U MPUHITUIIBI CTPYKTYPHOU OpTraHU3aINH
OMOJIOTUYECKH aKTUBHBIX COCAMHCHUH.

JucrumnHa «XuMUsS OHMOJOTHYCCKH aKTHUBHBIX BEIISCTB» JIOTUYCCKUA M
CONlepKaTeIbHO CBsi3aHa C TakuMH Kypcamu, Kak «OcHOBBI o0Ommein u
OpPTraHUYECKOW XUMHUWY», «AHAIUTHYECKAs W (PU3KOJUIOnIHAS XUMUs», «[IuimeBpie
1 OMOJIOTMYECKH aKTUBHBIE T00aBKUY, « XUMUS ITHUIIIAY.

JlucrunimHa ~— HampaBiieHa Ha  (OpMHUpOBaHME  MPOQPECCHOHAIBHBIX
KOMIICTCHIIUH.

Y4eOHO-MeTOAMYECKII KOMIUIEKC BKJIFOYAET B CEOS:

— pabouyto nporpamMmy y4yeOHON AUCIUILIIUHEI;



— y4eOHO-METOAMYECKOEe  OOCCIEUYeHHE  CaMOCTOSITEIbHOM  PabOTHI
oOyyarommxcs (nmpujioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPUIIOKECHHE 2).



MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKON OEJIEPALIU
®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIEHUE BHICIIETO0 00pa30BaHUA
«JlanbHeBOCTOYHBIN (eaepanbHbI YHUBEPCHTET»

(IBDY)

NEPEJOBASI MH)KEHEPHASI IIKOJIA
«MHCTUTYT BUOTEXHOJIOIT'MU, BUONH)KEHEPUU U ITUINEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO

Hayunsriii pyxoBonutens OI1 Hupekrop IlepenoBoit nHxeHepHON MKOIbI «IHCTUTYT
o J OHMOTEXHOIOT U, OMOMHKEHEPHH U MHUILEBBIX CHCTEM)
(e O.M. Con i/ JLA. TekyTheBa

(moxmuce) (®HO0) (oammcs) (1.0. damumnmst)

«3»  HosOps 2022 T.
PyxoBonutens OIT
Sty B.A Jlax
(moAich) (OHO)

PABOYAS ITIPOT'PAMMA YYEBHOM JJUCIUILIUHBI (PITY )
«buooprannyeckasi XuMns»»
Hampasiienne nogrorosku 19.03.01 buorexHomorus

[Tpoduns «IlumeBas OHOTEXHOIOTHD
®opMa NOATrOTOBKH OYHAas

Kypc 3 cemectp 5

sexuu 36 yac.

MPaKTHYECKHEe 3aHITUs 36 yac

BCEro ayJJUTOPHBIX YaCcOB HArpy3ku: 54 vac.
caMocTosTeNbHas padoTta: 54 vac.
pedepaTuBHBIC PaOOTHI

KOHTPOJIbHBIE PaOOTHI

3a4eT - CeMEeCTp

9K3aMeH — 5 ceMecTp

Pabouas nporpamma coctaBiieHa B COOTBETCTBUU C TPEOOBaHUSIMHU 00pa30BaTEIbHOTO
CTaH/apTa CaMOCTOSITENbHO ycTaHaBnuBaeMoro /IBAOY, yTBepK1€HHOr0 MPUKa30M PEKTOpa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOCy»KaeHa Ha 3acelaHuu JlenapTaMenTa NUIIEBbIX HAYK U TEXHOJOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

Hupekrop [lenapramenta T.A. Epmiosa

BnanusocTok
2022



OO0opoTHas cTOpOHa THTYJILHOTO JucTa PITY /|

I. PaGouasi nporpaMMa nepecMoTpeHa Ha 3aceJaHMH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®amwmus)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acegannu Kadeapol:

IIpoTokoun oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (M1.0. ®amumms)



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

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. - lvanovo:
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



AHHOTAIUA

Kypc «buooprannueckas xumus» Bxoaut B 6510k b1.5.05.05 u otHOCHTCS K
ee 0a30BOM YacTH HaMpaBJICHUS MOJATOTOBKU OakanaBpckou mporpammel 19.03.01
«buotexnonorusy. Tpyl0eMKOCTh JUCIUIUIMHBI COCTABIISIET D 3aU€THBIX €IUHUII,
180 wacoB. JlucuurinHa BHICTYIIAET OJJHON U3 UHTETPaIbHBIX B PyHIaMEHTAIBLHOM
MOJATOTOBKE OakalaBpoB JaHHOTO Npoduiss MU TECHO CBsS3aHA C TaKUMH
JTUCHUILUIMHAMU KaK «OCHOBBI O0IIIEH ¥ OpraHuYeCcKoM XUMUN», «aHAIMTUYECKas 1
dbuszkomionHas Xxumus», «lluieBbie M OHOJIOTMYECKH AaKTUBHBIE JOOABKUY,
«XHUMHUS TUILNY.

JNucuuminHa «XuMmusi OHOJOTMYECKH ~ aKTUBHBIX BEHIECTB» 3HAKOMUT
CTYJICHTOB C OCHOBHBIMH KJacCaMU OWOJIOTUYECKH AKTHBHBIX COCIUHECHHIA:
nentugaMu U Oeiakamu, (QepMeHTamMH, HYKJICMHOBBIMH  KHUCIOTaMH U
HYKJICOMIPOTEMHAMM,  YTJIEBOJAMU M T[JIMKONPOTEMHAMH, NOpdUpPUHAMH,
munuaamu.  ColepkaHue AUCHUILIMHBI BKJIIOYAE€T PACCMOTPEHUE BOMPOCOB
XUMHUUYECKOTO COCTaBa M MPHUHIMIIOB CTPYKTYPHOM OpraHu3anuu OHOJOTHYECKU
AKTUBHBIX COCJIMHEHUH, a TaKXKE BBISICHCHUE B3aMMOCBS3U MEXKIY UX CTPYKTYpO
U OuosiorndyeckuMu PyHKIusAMU. JJUCIUIITNHA COYETAET TEOPETUUECKOE U3yUCHUE
Marepuaiia C JabopaTOpHbIMU pabOTaMU, YTO TMO3BOJSET JIyYllle TOHSThH
XUMHUYECKHE CBOMCTBA PA3IMYHBIX KJIACCOB OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

Ieap monaydyeHHE COBPEMEHHBIX 3HAHUW O XUMHUYECKOM CTPOCHUHU U
CBOMCTBaX OCHOBHBIX KJIACCOB MPHUPOIHBIX OUOJOTUUECKH aKTUBHBIX COCMHEHUH.

3agaum:

e popMUpOBaHUE COBPEMEHHBIX MPEICTABICHUA O CTPOEHUU M CBOMCTBAX
OMOJOTUYECKA AaKTHUBHBIX BEIIECTB, BXOSIIMX B COCTAaB JKUBBIX CHCTEM:
AMUHOKHUCJIOTAaX, TMENTHAaX, OeiKkax, (epMeHTaxX, HYKJICHMHOBBIX KHCJIOTaX,
yIJIeBOJaX, TUMUAAX;

e IOJTyY€HUE 3HAHUN O OMOJOTHYECKHM AaKTHBHBIX BEIIECTBAX — MPOIYKTaX
BTOPUYHOIO MeTaboin3mMa - OUPYHKIMOHAIBHBIX COEIUHEHUSAX, TJIUKO3UAAX,

AJIKaJIoOuaax, U30IMPCHHUOAAX, HOJII/I(I)CHOJIBHLIX COCAMHCHUAX,



e[IOJIy4YeHHE 3HaHUM O (PU3MOJOTUYECKOM JEHUCTBUM OMOJIOTMYECKU
AKTUBHBIX BELIECTB HA YEJIOBEUECKUI OPraHu3M;

e[IOJlyY€HHWE 3HAHUA O  OHMOJOTMYECKH  aKTUBHBIX  BEIECTBAX,
IPUCYTCTBYIOIUX B PACTUTEIBHOM ChIPbE, KOTOPOE MCIIONB3YETCS ISl IOy YSHUS
IPOIYKTOB IUTAHUs, B TOM YHCJIE HAITUTKOB;

e popMupOBaHHME YMEHHUH IO OILIEHKE BO3MOXKHOCTEH HCIIOIb30BAHUS
PACTUTEIBLHOTO ChIPbs B 00JIACTH MUILEBOM MPOMBIIIIEHHOCTH.

JIJig yCcTIenHOTo N3y4YeHHs TUCIUTUIMHBI « XUMUSI OMOJIOTMYECKH aKTUBHBIX
BEUIECTB» Yy OOydaloluxcss JOJKHBI ObITh  CHOPMHUpPOBAHBI  CIIEAYIOIINE
IIpeIBapUTEIbHbIE KOMIIETEHIIUN

e OK-3 cniocoOHOCTh MPOSIBISTh UHUIIUATUBY U IPUHUMATh OTBETCTBEHHBIC
pelIeHUs], OCO3HaBasi OTBETCTBEHHOCTh 3@ PE3yJIbTaThl CBOEH MpPO(heCCUOHATBLHON
NEeSATEIbHOCTH;

¢OK-4 cnocoOHOCTb TBOPYECKH BOCHPUHMMAaThb U  HCIOJb30BaTh
JOCTUKEHUsSI HAyKH, TEXHUKU B MpodeccHoHanbHOU cdepe B COOTBETCTBUU C
NOTPEOHOCTSIMU PETMOHAIBHOTO M MUPOBOTO PbIHKA TPYQ;

e OK-5 cniocoOHOCTh UCTIOIB30BaTh COBPEMEHHBIE METOIbI U TEXHOJIOTUH (B
TOM 4HCJe UHOOPMALIMOHHBIE) B MPO(HECCUOHATBHOU eI TEILHOCTH.

B pesynbrare wW3yuyeHUs JAHHOM JAUCHUIUIMHBL Yy  OOyYaronIuxcs
dopMupyroTcs  cieayromme o0menpodeccuoHaNbHble W NMPOQEeCcCHOHAIbHbIE

KOMIIETCHITUH (3JIEMEHTHI KOMIIETCHITUH).

Koa u popmynupoBka Jdranbl (POPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTeHIINH
1 2 3
OK-5 cnocoOHOCTBIO 3HaeT - HAy4YHBIC W MMPAKTUUYECKHUE TOCTHKCHHUS B
HCIIOJIb30BaTh COBPEMEHHBIE 00j1acTH OHMOJIOTNYECKON XUMUH,
METO/IbI K TEXHOJIOTHH (B TOM -CBOMCTBA KJIACCOB OMOXUMHYCCKUX
yucie nHGpOPMALMOHHBIE) B COCJIUHCHHMM, MCTOBI BBIJCICHUS, OYUCTKH,
HpO(I)eCCHOHaHBHOfI I/I}IeHTI/I(l)I/IKaHI/H/I COC}IHHGHHﬁ;
eI TEIbHOCTH - COBPEMEHHBIE METOIbI U TEXHOJIOTUU

OMOXMMHUYECKUX KOMIIOHEHTOB,;

- OCHOBBI MIOMCKa Hay4YHO-TEXHUYECKON
nH(popMaluy, aHaIM3a OTEYECTBEHHOTO U
3apyOeKHOTO OIbITa B O0JIACTH XUMUHU
OMOJOTMYECKH aKTUBHBIX BEILIECTB




yMeeT

-OCYILECTBIATH 10A00p OMOXUMUYECKUX
MCTOAO0B Y IPOBOJAUTH UCCICIOBAHUA
a30TCcoAEp)KAINUX BELIECTB, JUMUIOB,
YTJIEBOJIOB, PEPMEHTOB;

-IIPOBOJUTH 00pabOTKY pe3yIbTaTOB
HKCHEPUMEHTA U OLICHUBATh UX;

-paborath c Hay4YHO-TEXHUYECKON
uHpopManuen

BJIAJIEET

-HaBbIKaMM paboThI ¢ yueOHOM, HayYHOI],
Hay4HO-IIOIYJIAPHOM JINTEPATypOXH;
-METOJIaMH ONpeAETICHUs COAePKAHUS
MeTa0OJIUTOB ¥ AKTUBHOCTU (DEPMEHTOB,;
- METOJaMH IIOUCKA, COPTUPOBKU U
COXpaHEHHS HAYYHO-TEXHHUECKON
nHdopmanuu

OIIK-2 crtocoOHOCTE 1
FOTOBHOCTD MCIIOJIb30BATh
OCHOBHEBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JOUCHUIIIINH B
poheCcCHOHATILHOM
JACATCIIbHOCTH, HpI/IMeHﬂTI)
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS,
TEOPETUYECKOIO U
BKCHGPI/IMGHTZU'[BHOFO
HCCIIEN0BaHUS

3HaACT

OCHOBHBIE XHMMHYECKHME CBOHCTBAa U
B3aMMHBIC  TIPEBpAILIEHUS  BaKHEHIIMX
KJIacCOB OMOJIOTMYECKH AKTHUBHBIX
BEIIECTB, 3aBHCHUMOCTbL OHMOJIOTHYECKOTO
eHCTBUS OMOJIOTMYECKH  aKTUBHBIX
BEIIECTB OT CTPOCHUS

yMeeT

-HCIIOJIb30BaTh TEXHUYECKHUE CPEACTBA IS
M3MEpEeHUS OCHOBHBIX napamMeTpoB
OMOTEXHOJOTHYECKUX IMPOIECCOB, CBOWCTB
CBIPBS M TPOTYKIIHY;

-IPOBOJIUTh ~ 00pabOTKy  pe3yJbTaToOB
9KCHEpUMEHTa M  OLEHHBaTb MX B
CpaBHCHHHU C JIMTCPATYPHBIMU JaHHBIMHU

BJIajJeeT

-METOAAMHM MaTEMAaTU4YECKOI0 aHalu3a H
MOJIETTUPOBAHUS AKCIIEPUMEHTAIILHOTO
UCCIIEJOBAHMS,

-HaBblKaMM  Oe3omacHo  paboOThl B
XMMHUYECKON J1a0opaTopun ¢ XUMHUYECKOU
MOCYJIOW,  peaKkTUBAMH,  XUMHUYECKUM
000pyIOBaHUEM, NEKTPUYECKUMU
npudopamu;

OIIK-3 criocoGHOCThIO
MCII0JIb30BaTh 3HAHUS O
COBpEMEHHOM (pu3ndecKon
KapTHUHE MHPA,
MIPOCTPAHCTBEHHBIX
3aKOHOMEPHOCTSIX, CTPOEHUHU
BelIeCTBa JIsl TOHUMaHUs
OKpYaroIlero Mupa u
SIBJICHUI PUPOJIBI

3HaECT

- KJaccuUKaIUio OHOJIOTHIECKU
AKTUBHBIX COCTMHEHUII;

XUMHYECKOEe CTPOCHHE U CBOMCTBA
OCHOBHBIX KIJIACCOB MPUPOIHBIX
OMOJIOTHYECKH aKTUBHBIX COCTMHEHHH;

yMeeT

-110JIb30BaThCs Y4eOHOM, CIIPaBOYHOM U
Hay4HOU uTepaTypoil B 06acTu
OMOJIOTNYECKU aKTUBHBIX BEIIECTB;
-HaXOOUTh U OLICHUBATH HOBBLIC
TEXHOJIOTHYECKUE PEIICHUS;

BIagcCT

HaBbIKaAMU KOHCTPYUPOBAHHUA HOBBIX
IMHUIICBBIX IMTPOAYKTOB,

[1K-3 roToBHOCTBIO
OILICHVBATh TEXHUYECKUE
CpGI[CTBa " TCXHOJIOTHHU C

3HaACT

OCHOBHBIC TCXHUYCCKHUEC CPCACTBA U
TEXHOJIOTHMHU C YYETOM OKOJIOTHYCCKHUX
HOCHGI[CTBI/II\/’I X IPUMCHCHUSA




YUCTOM 3KOJIOTUYCCKUX
HOCJIG,I[CTBHI;'I HUX IPUMCHCHUSA

yMeeT

-IIPOTHO3MUPOBATH HAIIPABIICHUE U
pe3yabTaT U3NKO-XUMHUYECKIX
MPOIIECCOB M XMMUYECKHX MPEBPAIICHUI
OHMOJIOTMYECKH AaKTUBHBIX BEUICCTB;
-BBIOMPATh CIIOCOOBI, IPUEMBI, ATITOPUTMBI
peleHusi OMOTEXHOJIIOTUIECKUX 3314,
-OIICHUBATh TEXHOJIOTUYECKYIO
3(PEeKTUBHOCTH MPOU3BOCTBA;

- OLIGHUBATh NEPCHEKTHBHOCTH MpoIecca
TEXHOJIOTUH C TO3UIHUH DKOJOTHIECKOM
6e30macHOCTH U 3(PPEKTUBHOCTH.

BJIagcCT

METOZaMHU KOJIOTHYECKOTo obecreueHust
MPOU3BOJICTBA M MHKEHEPHOM 3aIIUTHI
OKpYKaroIlIEei cpebl

I1K-9 BnameHueM OCHOBHBIMHU
METOJlaMH ¥ NPUEMaMHu
IPOBEICHUS
IKCIEPUMEHTATIBHBIX
HCCIIEIOBAHUI B CBOEH
npodeCCHOHAIBHON  00J1aCTH;
CIIOCOOHOCTBIO TPOBOAUTH

3HaCT

OCHOBBI COBPEMEHHOM JTa00paTOpHO
TEXHUKU U METOJUKHU HCCIIEOBAHUS
OMOJIOTMYECKH aKTUBHBIX BCUICCTB

yMeeT

- MPOBOAUTH JTA0OPATOPHBIE
IKCIEPUMEHTHI 110 BBIACICHHUIO U
HCCIICAOBAHUIO 6I/IOJ'IOFI/I‘~I€CKI/I AKTHUBHBIX
BEIIIECTB M aHAJIM3UPOBATH IMOTYYCHHBIC
pe3yIbTaThI;

-nenatb ~ JOKJIaael U
Y4aCTBOBAThb B AMCKYCCHAX,

COOOIIeHUS,

BJIajJeeT

- OCHOBHBIMHU METOJIaMH U IPUEMaMHU
MIPOBEICHUS SKCTIEPIMEHTAIBHBIX
UCCIIEIOBaHUN OMOJIOTUYECKU aKTUBHBIX
BEIIECTB,;

- IpaBUJIaMH Oe301acHON paboThI

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMHCTCHHHﬁ B paMKax JUCHHUIIIINHBI

«XHUMHSI OMOJIOTUYECKHA aKTHBHBIX BCHICCTB» MMPUMCHAIOTCA CJICAYHOHNIUEC MCETOIbI

aKTHUBHOT0/ HHTCPAKTUBHOI'O O6y‘l€HI/I$IZ JCKIUA-AUCKYCCHsA, CCMUHAP- AUCKYCCH,

CEMUHAp - Mpecc-KOHPEpeHITHSI.

IlogroroBka auMcKyccuu

Jlekumus-aucKyceus

npenomnpenesier QGopMy ee  MPOBEICHHS.

Bo03M0XHO HCIIOJIB30BaHUE paBHOO6paSHBIX BApPHAHTOB. 3apaHee OIIpCACIIACTCA U




OOBSBIIACTCS TEMA, JAETCS BPEMSI €€ «IIOHOCHUTh B ce0e», COOpaThCs C MBICISIMU U
¢ MarepuaioM. OCHOBHbIE BapHAHTHI MOATOTOBKH K IUCKYCCHH U COOTBETCTBEHHO
(dbopMBbI ee TpOBEICHUS:

VY4acTHUKH, CrpyNIUPOBABIIMCH MO B3TJIAaM, 3apaHee TOTOBST TE3UCHI U
«ITyOJIMKYIOT» UX, T. €. paCPOCTPAHSIOT Cpeu OyAYIUX YIaCTHUKOB JUCKYCCHH.
[IpenogaBaresib MOKET MOJTYUYUTh X, KaK BCE OCTAIIbHBIC, @ MOXKET U HE MOJIy4YaTh
(1 IeMOHCTpALMK CYTyOOM HEUTPAIBHOCTH).

1. [IpenBaputenbHasi TOATOTOBKA WAET Pa3pO3HEHHO, WHAMBUIYAJILHO.
Y4acTHHUKHU JTOTUYECKU U AKTUBHO TPYIIIUPYIOTCS B «IAPTUW» B XOAE TUCKYCCHUU.
B 3TOM ciydae IMCKyccUs HAUMHAETCS C 3asIBJICHUS MO3ULUN, a YK€ OTOM UJET
MOJIEMHKA.

2. YYaCTHUKMU HE CKJIOHHBI aKTMBHO TPYMNIHUPOBATHCS U AKTUBHO 3asIBISTH
no3uru. B 3TOM ciydae €CTh CMBICT pa3/eluTh TPynny Ha MOATPYIIbI U
MPEIOKUTh UM IIOTOBOPUTH MEXKTy coOoil. [Tocie pazroBopa mo MasnbIM rpynmnam
KaXJas W3 HUX JIOKJIAJbIBaeT JHOO OOIIyl0 TO3UIHI0, JUOO OCHOBHBIC
BBISIBUBIIIECS TTO3UIIUH.

B xome moarotoBkM BO3MOXKEH UM TAaKOW BapUaHT: MPENoJaBaTellb
COCTaBJIIET TMEPEYEHb IIOCTAHOBOK BOIMPOCOB ISl JHUCKYCCUU U TepeaaeT
oOyyJaroImmmMcsl He Kak 00s3aTeNIbHBIN, a KaK OJIMH U3 BO3MOXKHBIX TIOJIXOOB.

[IpenonaBarens Ben€r AUCKyccHuro. B Xome AuCKyccuu Beaylmud ee
npenojaBaresib 00ydaeT HE Kakou-1ub0o TMO3WIMH, a YMEHUIO H3Jlaratb U
apryMEHTUPOBATH JIFOOYIO MO3UIINI0, U30PAHHYIO TEM U MHBIM YYaCTHHUKOM.

CeMmuHapsI — npecc-KoHpepeHnH

[To xaxmoMy Bompocy IIJlaHa CeMHHapa TMpernojiaBaTejeM Ha3HavYaeTCs
rpynmna obydaembix (3-4 dyemoBeka) B KauecTBe JKcmepToB. OHH BCECTOPOHHE
M3Yy4aroT MpoOJieMy W BBIICISIOT JOKJIATUMKA JIJI U3JI0KEHUS TE3UCOB IO HEH.
[Tocne mepBoro Aokiaja y4acTHUKM CEMHUHApa 3aJal0T BOIPOCHI, Ha KOTOPHIC
OTBEYAIOT JOKJIAJUUK U JIPYTHE WICHBI SKCIEPTHON rpynmbl. Bompocsl U OTBETHI
COCTABJISIIOT ILIEHTPAJIbHYI0 4YacTh cemMuHapa. Ha oOCHOBe BOMpPOCOB M OTBETOB

Pa3BEPTHIBACTCA TBOPYCCKAdA AOUCKYCCHA, HTOI'U KOTOpOfI IIoABOAAT CHaydalla



JOKJIaA4YMWK, a 3aTCM IPCrogaBaTcllb. AHaJIOTUYHBIM 06p3.30M 060y}KI[aI-OTCH u
APYIruc BOIIPOCHI ILIaHA CCMHHAPCKOI'O 3aHATHA. B 3akiarouuTEIBbHOM CIIOBE
npernogaBarciib  IIOABOAUT HTOI'U O6CY)KI[€HI/I$I TCMBbI, OILICHUBACT pa60Ty

9KCIICPTHBIX I'PVYIIIL, OIIPCACIIACT 3a1a49U CaMOCTOSITCJIBHOM pa6OTBI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
36(uac.) B opmMe aKTUBHOI0 00yueHus 4(4ac.)

Pasnesn |. BBenenne B XUMHMI0 OHMOJIOTMYECKHM AKTHUBHBIX BelEeCTB.
Crepeonszomepus (4 yac.)

Tema 1. BBeeHue B XUMHIO OHOJIOTHYe€CKM AKTHBHBIX BellecTB (2 yac.)

3HaueHue OMOJOTHYECKHM aKTUBHBIX BemlecTB. [lomudyHKIMoOHAIBHBIE
Mousiekynbl. Omnpenenenue, kinacchl. Jluenwsl. HenacebliieHHbIe KapOOHWIbHBIC
coenuHenus. Juonwl. Juamunel. AMuHocnupThl. [[ukapOOHUIIbHBIE COCTUHEHUS
(mnxapOOHOBBIE KHCIOTBI, OKCOKHUCIOTHI). OKCHKapOOHHJIBLHBIC COCIUHCHUS.
AMHMHOKapOOHWIbHBIE COCTUHEHHUS .

Tema 2. Crepeousomepus (2 yac.)

Knaccudukanusa. T'eomerpuueckas wuzomepus. OnrTudeckas H30OMEpHs.
XupanbHbld TEHTp. DHaHTHUOMEpPHI. Juactepeomepshl. [IpoekimoHHbIe (OPMYJIBI
®dumepa. Homenknatypa crepeonzomepoB. Kondopmarum Monexy.

Pasnen I1. YriaeBoasl (4uac.)

Tema 3. Knaccupuxkauus yriaesogoB. XuMHyecKHe CBOMCTBA. (2 yac.)

VYrneBonwl, omnpeneneHue, (Qynkmuu.  Kimaccudukanus — yrieBojoB.
Crepeoxumusi 1 KOHGOpMaMK MOHOcaxapunoB. MyTtaporarus. [ THKO3UIbL.
Du3NKO-XMMUYECKHE CBOMCTBA MOHOCAXapuJoB. Peakiuu moyaneTaibHOTO
THIPOKCUTIA, PEAKIIMU CIUPTOBBIX TPYII, PEaKIUU MO KapOOHWIBHOW TpYIIIE.
Boccranosnenue a0 rmiuToB. OKHUCICHUE 10 TJIUKAPOBBIX KHUCIOT. OKHUCIEHUE
JIO TJIMKOHOBBIX KUCJIOT. OKUCIIEHUE JI0 TJIMKYPOHOBBIX KUCIIOT.

Tema 4. Ilpupoanbie MoHOCaxapuasbl (2 yac.)

OxkucnurensHas Aerpaganusi caxapoB. OOpa3oBaHUE MPOCTHIX U CIOMKHBIX

3¢pupoB. Cunte3 wu gerpajgauuss MoOHocaxapugoB. Oinmrocaxapuabl U



MOJIMCaXapH/bl. Mertonsl ONpeeSICHUS CTPYKTYpHI: XUMHYECKHE,
(dbepMeHTaTUBHEIE, (bU3UKO-XUMHYECKHE. OtnenpHbIE MPEACTABUTENH
MOJINCAaXapuaoB. B3aWmMOCBSI3b  CTPYKTYphl H  OHOJOTHYECKHX  (DYHKITHH.
['mukokoHbtoraTel. Jlucaxapuasl, CTpoeHUE, CBOMCTBA. Jlucaxapuabl: MalbTO3a U
JIAKTO3a, TeHTHOONO03a, 1e100mo3a, caxaposa. [Tonucaxapuapi:
rOMOIIOJIUCaxapuabl (Kpaxmall, aMmiio3a, IJIMKOTeH, IEJUII0I03a, JEKCTPHHBI).
['eTepo-nonucaxapuabl - MIPOTEOTTTUKAHBI (ruamypoHoBast KHCJIOTA,
XOHIPOUTHHCYIb(AThl, TemapuH). [JIuKompoTewabl. MeToabl BBIACICHUS U
aHaju3a MoJIMcaxapuaoB.

Pazgen |11, JIlunuabl (4 gac.)

Tema 5. HeombLisiemble Junuabl. HeoMmblLisseMble JJunuabl (2 yac.)

Jlunuapl, ompenenenue, kiaccudukamnus. CTepeoXxuMusi 1 HOMEHKIJIATYpa.
OcoOeHHOCTH CTPYKTYpPHI JIMMHUAOB KaK KOMIOHEHTOB OMOJIOTMUYECKUX MEMOpaH.
OyHKIMKU JTUNUI0B. HeoMbuisieMble JIUMUABL: CTEPUHBI, U30MPEHOUbI, KUPHBIC
KHUCIIOTHI, IpocTaHouAbl. [ uapodoOHbie U ruipoPriIbHBIE KOMITIOHEHTHI JIUITHIOB.
HelitpanbHble TUIIUIBI: OCHOBHBIE KIIACCHI.

Tema 6. Crepuabl. OMbLIsieMble JUNUBI (2 yac.)

Crepunpl, ctpoenue, cBoictBa. Dochomununpl. Kraccudukamus u
HOMEHKJIaTypa. Bocku, cTpoeHue, CBOMCTBA. AUMIIIIALEPHUIBI, CTPOEHHUE,
CBOMCTBA. ['mutiepodocdonumu st (bocharuanas KHCJIOTA,
docharuamndTanonamut, Gocharuaunxonut, Gocharuauncepun). CtpoeHne u

CBOICTBa OMOMeMOpaH.

Paznen |V. AMMHOKHMCIOTBI, 0€/IKH, EeNTHAbI, HYKJIENHOBbIE KUCJIOTHI
(10 yac.)
Tema 7. AMEUHOKHCJIOTHI (2 4ac.)
Homenkiatypa u kiaccupukanus aMUHOKUCIOT. XUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT: TIO0 KapOOKCWIBbHON rpymnme, mo amuHorpymme. Crepeoxumus

AMHHOKHCIJIOT. PaHeMI/IBaHI/I}I aMUHOKHCIIOT. DU3HKO-XMMHYECKHE CBOMCTBA



aMUHOKUCTOT. DYHKIIMU HEOETIKOBBIX aMUHOKUCIOT. DYHKIIMOHAIBHBIE TPYIIIHI.
@OyHKIUU OEIKOBBIX aMUHOKHUCIIOT.

Tema 8. IlenTuasl (2 yac.)

Crpoenune mnentuaoB. Kiaccudukanus u HoMeHkiatypa. CTepeoxumus
NENTUAHON cBA3U. OnpeneneHne NepBUYHON CTPYKTYpbl nenTuaoB. OnpeneneHue
AMUHOKHCIIOTHOTO  cocTaBa. Meroabl omnpeneneHuss N- u C-KOHIEBBIX
aMUHOKHUCHOT. OnpeneneHne aMUHOKHCIOTHOM I0CJIEIOBATEIbHOCTH. MeToabl
co3/laHus TmenTuaHoi cBs3u. Kmaccumueckuit cunrte3 mentuaoB. TBepmodasHbIil
CUHTE3 IENTUO0B. 3all[UTHBIE IPYIIIBI B IENTUAHOM CHHTE3€. bruosornueckas pob
HENTUIOB.

Tema 9. Beakn (2 yac.)

[lepBuuHas cTpykTypa OenkoB. BumoBas cnemuduunocts. Kondopmanus
NeNTUAHBIX Ilerneld B Oenmkax (BTOpWYHAs, TPETUYHAs CTPYKTyphl).Meton
CEKBEHUPOBAHMS CTPYKTYphbl Oeika. 3aBHCHUMOCTh OMOJOTMYECKHX CBOMCTB OT
BTOPUYHONH M TPETUYHOM CTPYKTyp. UYeTBepTuuHas CTPyKTypa OEIKOB.
3aBUCUMOCTh OMOJIOTUYECKH AKTHUBHBIX OEJIKOB OT YETBEPTHUUYHOW CTPYKTYPHI,
KOOIlepaTUBHbIE HM3MEHEHMs] KOH(popManuu MNporoMepoB. DyHKIUU OEIKOB B
opranuzme. CTpykTypHble Oenku. TpaHcmopTHbIe U pe3epBHbIE Oenku. beiaku c
3AIUTHBIMU  (DYHKIUSIMA. AMUHOKHCIIOTHBIM cOCTaB OelKkoB. buomoruueckue
bynkuun OenkoB. DUBMKO-XMMHUYECKHE CBOWCTBA OENKOB: amM(pOTEPHOCTD,
pPacTBOPUMOCTb. MeTO/Ibl BbIAEIECHHS O€IKOB (TOMOIE€HU3ALINS, COTIOOUIM3ALIMS U
DKCTpaKLIHMS, (bpakuuoHUPOBAHHE, JIeHaTypauus, a3,
yIbTpalleHTpU(YyTUPOBAHUE, Telb-PUiIbTpaivs). XUMHYECKHH  CHHTE3 U
MouduKanus OEJIKOB.

Tema 10. HykiienHOBBI€ KHCIOTHI (2 Yac.)

HyxneunoBsie kuciotel. KoHdopMamusi KOMIIOHEHTOB HYKJIEHMHOBBIX
kuciot. [lepBuunasi, BropuuHas, TpetuuHas ctpykrypbsl. Otnuune JJHK ot PHK.
DU3NKO-XUMUYECKUE CBOMCTBA HYKJIEMHOBBIX KHCIIOT.

Tema 11. CBoiicTBa HyK/1€0THIOB (2 Yac.)



Hyxneosunpl. CrpoeHue HyKIEO03WIOB. THI  TIMKO3UIHOM  CBS3H.
Homenkinatypa HYKJIEO3UI0B. Xumudeckas Mo UKaIHS o
reTePOIUKINYECKOMY OCHOBAHMIO, MO YIJIEBOAHOMY (pparMeHTy. YCTOWYUBOCTh
N-rnuko3uaubix cBs3zeil. Hykieorunel. CTpoeHue, HoMeHkKIatypa. Beinenenue u
uaeHtuukanus HykiaeotunoB. Ompenenenune Tuna Hykiaeoruga. CuHTe3
HYKJICO3UJOB  NpsIMbIM  B3aumojedctBueM. CHHTE3  HYKJICO3HJIOB W3

aMHHOCAXapOoB.

Pasznen V. I'erepounkiinyeckue coequHeHusn (4 gac.)

Tema 12. I'eTepounkanvyeckue coexnHenns (2 yac.)

Knaccudukanus wu HoMeHKimartypa. llaruuneHHble a3oTcoiepiKaliue
TEeTEePOIMKILI ¢ OoIHUM rerepoaromMoM. [luppon. Ilopdbunsl. Hupo:n.
[IlecTuunieHHbIE  A30TCOAEPIKAIIME TETEPOUMKIBI C OJHUM TE€TepOaTOMOM.
[MupuauH, XuMudeckue cBowcTBa. I[Ipow3BomHble THUpUAMHA (HUKOTHHOBAS
KHCJIOTa, aMHJ, HUKOTHHOBOW KHCIIOTBI, BUTaMHH B6 wu 1p.). XWHOJIMH W
W30XUHOJIMH, XUMUYECKUE CBOMCTBA, IPOU3BOJHBIE.

Tema 13. Terepoumkjnyeckue OCHOBAHUSI TNHPUMUIUHOBOIO M
IYPUHOBOI0 PsiA.

[IsaTr4eHHbIE TETEPOLUKIIBI C ABYMSI aToMaMu azoTta. Umumazod. [Tupasour.
[TupuMHUANH ¥ €ro MPOU3BOAHBIC. ypalwi, TUMUH, IUTO3UH. Knaccudukarus u
HOMeHKJIaTypa. KoHaeHcupoBaHHBIE T€TEPOLMKIIBI: WHIOJ, TMOPQPUHBI, ITyPUHBL.

HpOI/I3BOI[HBIe IIypHUHa - AACHUH, I'YaHUH, MOYCBasA KUCJIOTA.

Paznen VI. Xumusi ropmonoB, pepmenToB, ButaMuHoB (10 yac.)

Jekuyuu «akmuenozo umenusny ¢ ucnoavzoeanuem MAO(4uac)

Tema 14. Xumusi ropMoHOB (24ac.)

[Tonsatne o0 sHmokpuHHOM cucteme. Krnaccudukamus mo XUMHUYEKCKOU
npupojie. 'opMOHBI O€TKH, TOPMOHBI-MIENTHIBI. MEeXaHU3M JICUCTBUS HA OPTraHU3M

YCI0BCKaA (I/IHCYJII/IH, I‘JII-OKaI“OH) . FOpMOHBI, IMPOU3BOAHBIC AMHWHOKHUCIIOT.



MexaHu3M JIeWCTBHS Ha OPraHu3M 4ejioBeka (aJpeHallnH, THPEOUTHBIE TOPMOHBI).
CrepouiHble TOPMOHBI M MEXaHHW3M HX JCHCTBUS Ha OpraHu3M 4elioBeKa
(TIIOKOKOPTUKOUIBI). ['OpMOHBI TOJIOBBIX Kejie3. MexaHu3sM JeicTBuUs Ha
OpraHu3M 4YeJIOBeKa. AHTHOWOTHKH: XapaKTEPUCTHKA, MCTOYHUKH B IHIIEBBIX
MPOJYKTaX, UCTIOJIb30BAHUE B MHUIIEBON MPOMBIIIIEHHOCTH.

Tema 15. ®epmenTnl. (2 yac.)

Ompenenenue, cpoiictBa depmenToB. Kiaccudpukanus u HOMEHKIATYpA.
Crpyktypa depmentoB. M3zobepmentsl. Kodaktopbr ¢depmeHTOB. AKTHUBHBIC
1eHTpsl hepMeHToB. [IpuHIHIBI hepMEHTATHBHON KHHETHKHY.

Tema 16. Buramunbl (2 4ac.)

3HaueHHe BUTAMMHOB i opraHusma. Knaccuduxanus, oTaudus Kupo- u
BOJOPACTBOPUMBIX  BUTaMUHOB. OOmMe NpUYWHBI W TPHU3HAKA a- U
TUIOBUTAMUHO30B.  ['unepButamMuHo3bl. @DyHKIMOHANBHAS  Kiaccudukanus
BOJOPACTBOPUMBIX  BUTAaMUHOB.ITyTM WX TpeBpamieHus B  KO(PEPMEHTHI.
ButamuHOMO00HEBIE COSTUHEHUS.

Tema 17. BonopactBopuMble BATAMHUHBI

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

TuamuH: nuIIeBble UCTOUYHUKH, KopepMeHTHast popma, ydacTrue B oOMeHe
BEILECTB, Oepu-0epu. ACKOpOMHOBAs KUCJIOTA: CTPYKTYpa, CBOMCTBA, MUILEBBIC
UCTOYHHUKH, OWOXMMHYECKHE (YHKIIMH, HWCIOJB30BAHUE B MEIAUITMHE, ITMHTA.
PuGodnaBun: nuiieBble UCTOYHUKH, (PIaBUHOBBIE KOPEPMEHTHI H (PEPMEHTHI, UX
OCHOBHBIC (PYHKIIMM B OOMEHE BEIICCTB, NPH3HAKM aBUTaMHHO3a. Hwuaruh:
CTPYKTypa, MUIIEBbIC HICTOYHUKHA, HUKOTHUHAMUIHBIC KOPEPMEHTHI U UX OCHOBHBIE
dbyHKIIMM B oOMeHe BemiecTB, nejuiarpa. Buramua B6 u manToTeHOBass KUCIOTA!
MUIIEBbIC HMCTOYHWKH, KOpepMeHTHbIC (OpPMBI, ydacTHe B OOMEHE BEIIECTB.
donueBast kucinota: KodepmeHTHas Qopma, Ouosiormueckue GYHKIHH |
MEIUITMHCKOS 3HAYCHUE, AHTAaroHUCTHl (poameBol KHUCIOTHL. Bi; W OWOTHH:
OMoOTHYecKoe M METUITMHCKOE 3HAUYCHHE.

Tema 18. JKupopacrBoprMbie BUTAMUHbI

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



KapoTun u BuTamMuH A: nuiieBble UCTOUYHUKH, aKTUBHBIE (DOPMBI BUTAMUHA
A, Ouonornueckue (QyHKIMH, TPOsBICHHUS aBUTaMuHO3a. Butamuuel E u K:
ononornyeckne GyHKIUHA, TMPU3HAKA aBUTAMUHO30B, MEIWIIMHCKOE 3HAYCHUE.

Buramun /1.

1. CTPYKTYPA U COAEPKAHUE ITPAKTUYECKOM YACTH
KYPCA

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

Tema 1. BBenenune B XUMHUI0 O0MOJIOTHYECKH AKTHUBHBIX BelIECTB.
Crepeounsomepusi(4uac.)

Heap padoTsr: O3HAKOMUTHCS C 3aja4aMU U LEJAMH Kypca. [loyunts
NOHATHE 00 OCHOBHBIX KJaccax OMOJIOTMYECKH AKTUBHBIX BEIIECTB,
CTEPEOU30MEPHH.

Copnep:xkanue padorbl:

1. Ilenu u 3amaum Kypca.

2. 3HavyeHHe OMOJOTUYECKH aKTHBHBIX BEIIIECTB.

3. TlommdyskmonagbHbIe MOJEKyIbl. OnpeaeneHue, Kiacchl.

4. HenaceollieHHbIE KAPOOHWIBHBIC COCTUHECHHUS.

5. JuxapOoHUIIbHBIC COEIMHEHUSA (mnxapOOHOBBIC KHUCIIOTHI,
OKCOKHCIIOTHI).

6. OxcukapOOHUIIBLHBIC COSTUHEHUS.

/. AMUHOKapOOHUJIbHBIE COCTUHEHUS.

8. T'eomerpuyeckas n3oMepusi.

9. OnTuyeckas usomepus.

10. HomeHknaTypa cTepeorn30MepoB.

Tema 2. YrieBoabl (44ac.)



Hean padorsi: [loayyuTh NoHATHE 00 OCHOBHBIX (PYHKIUSX,

KJ'IaCCI/I(bI/IKaHI/II/I, CTPOCHHUU YTJICBOIOB.

Conep:xxanue padoThI:

1
2
3
4.
S)
6

7.

VYrneBoasl, onpenencHue, GyHKIUU.

Knaccuduxkarus yrieBoaos.

Crepeoxumust 1 KOH(OPMALIUA MOHOCAXapHUIOB.
DU3NKO-XUMUYECKHE CBOMCTBA MOHOCAXAPU/IOB.

['muko3upl. B3anMOCBA3b CTPYKTYPBI U OMOTOTHUECKUX (PYHKITH.
Onurocaxapupl U MoJIMcaxapuasl.

Metonbl ompeneneHnus CTPYKTYpbl: XUMHYECKUE, (epMEHTaTUBHbBIE,

(U3UKO-XUMUYECKHE.

8.
caxaposa.

9.

I[I/ICaXElpI/IIIBII MaJIbTO3a H  JIAKTO34, FGHTI/IO6I/1033, I_[CJIJIO6I/1033,

[Tommucaxapuapl: ToOMoMoIKcaxapuabl (KpaxMaja, aMujo3a, TJIMKOTEH,

ICJUTFOJI03a, ICKCTPUHBI).

10. I'ereponionucaxapuabl - MTPOTCOTJIUKAHBI (THATYpOHOBAsl KHUCIIOTA,

XOHJAPOUTHHCYIb(ATHI, TCIIAPHH).

Tema 3. Jlunmawl ( 4uac.)

Hean padorei: [lonyuuTs noHsITHE 00 OCHOBHBIX (DYHKITUSIX,

KJ'IaCCI/I(bI/IKaHI/II/I, CTPOCHUH JIUIIUIOB.

Conep:xkanue padoTbl:

1.

Jlumuael, ompenenenue, knaccupuxarus. DyHKOUM  JTUIUAOB.

CrepeoxuMusi 1 HOMEHKJIATypa.

2. HeowmbuisieMble JIUMUABI. CTEPUHBI, U30MPEHOUIIBI, KHUPHBIE KHCIIOTHI,
TIPOCTAHOU/IHI.

3. HeiliTpanbHble TMIHUABI: OCHOBHBIE KJIACCHI.

4. Crepuasl, CTpOCHHE, CBOMCTBA.

5. ®ochomunuapl. Knaccudukaiuys u HOMEHKIATypa.

6. Auumiarmunepunbl, CTpOeHUE, CBOMCTBRA.



7. T'munepodocdomunuabi (bochatuanas KHCJIOTA,

bocharuaundTanonamut, GpochaTuaUIXoauH, GochaTHAUICECPUH).

Tema 4. AMHUHOKMCJIOTHI, 0€JIKH, menTuabl(44ac.)

Heapb padotbi: [lomyunTs noHATHE 00 OCHOBHBIX (QYHKITUSX,
KJIacCU(UKALIMU, CTPOCHUU OEIIKOB.

Copnepsxkanue padoTbi:

1. HomeHnkiatypa u kinaccudukaimsi aMuHOKHUCIIOT.

2. ®U3NKO-XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT.

3. CrepeoxuMusi aMUHOKHCIIOT.

4. Ctpoenue nentu1oB. Knaccudukanus 1 HOMEHKIATypa.

5. CrepeoxuMusi IENTUIHOM CBSI3U.

6. Onpenenenne NEPBUUHON CTPYKTYPHI IENTHIOB.

7. OnpeneneHre aMMHOKUCIOTHOTO COCTaBa.

8. IlepBuunas cTpyktypa O6enkoB. BumoBas cenupuaHoCTb.

9. Koudopmanus nentuaHpIX Ierned B Oenkax (BTOpUYHAsS, TPETUYHAS
CTPYKTYPBI).

10. YerBepTuuHas CTpyKTypa OEIKOB.

11. ®yHk1MM OEIKOB B OPraHU3ME.

12. AMMHOKHUCIIOTHBIN COCTaB OEJIKOB.

13.OUBHKO-XUMHUUYECKUE CBOMCTBA OEIIKOB.

Tema 5. HykiennoBbie Kucaorbi(44ac.)

Hean pa6orei: [ToayuuTs NoHATHE 00 OCHOBHBIX (PYHKIUSX,
KJ1accu(UKaIy, CTPOSHUN HYKJIEUHOBBIX KUCIIOT.

Copnepxanue padoThbI:

1. CTtpoeHue HYKIICO3UI0B.

2. HoMeHkiatypa HyKJI€O3UI0B.

3. Hykneotuasl. CTpoeHue, HOMEHKIJIATYpa.

4. Kondopmaiust KOMIIOHEHTOB HYKJIEMHOBBIX KUCIOT.



5. CuHTE3 HYKJICO3U/I0B.

6. CuHTE3 HYKJICOTUIOB.

7. HyxneunoBble kucnoThl. [lepBuyHasi, BTOpuuHasi, TPETUYHAS CTPYKTYPHI.

8. Otnuume JIHK ot PHK.

9. ®U3NKO-XUMUYECKUE CBOMCTBA HYKIEHMHOBBIX KUCIOT.

Tema 6. I'eTepouukinyeckue coeqnueHusi(44ac.)

Hean pa6orsi: [1oayyuTh NOHATHE O TETEPOIUKINYECKUX COCTUHEHUSX,
UX CTPOCHUH, Kinaccuukanuu u QyHKIUAX.

Conep:xkanue padoTbl:

1. T'erepouuknuyeckre OCHOBAHUS MUPUMHUIMHOBOIO U IIyPUHOBOTO PAJA.
Knaccudukanusa u HoMeHKIIaTypa.

2. TlpowsBoaHble mupuanHa (HUKOTHHOBAs KHCJIOTA, aMUJI HUKOTHHOBOW
KHCJIOTHI, BUTaMUH B6 u n1p.).

3. lllecTnusieHHBIE TETEPOIMKIIBI C IBYMS T€TEPOATOMAMH.

4. TlupuavH W €ro  MNPOM3BOJAHBIC.  ypauujl, TUMHUH, IUTO3MH.
Knaccudukanus u HoMeHKIaTypa.

5. Uanon, nopduHsl, mypuHbI.

6. [IponsBoaHbIC TypHHA - a[IeHUH, TyaHWH, MOUYEBasi KUCJIOTA.

7. Pemienue 3amau.

Tema 7. ®epmenTni(44ac.)

Hean padorei: [loayuuTs NOHATHE 00 OCHOBHBIX (PYHKIUSX,
Kiaccuukanuu, CTpoeHnn HEpMEHTOB.

Conep:xkanue padoTbi:

8. Ompenenenue, cBoOMCTBA (HEPMEHTOB.

9. Knaccuduxkarus 1 HOMEHKIATypa.

10. Crpyxkrypa pepMeHTOB.

11. KodaxTopsl pepmMeHTOB.

12. AKTHBHBIC IICHTPHI PEPMEHTOB.

13. Tlpuniunsl GpepMEHTATUBHON KMHETUKH.

14. Pemuenue 3agau.



Tema 8. Xumust ropmonos(4uac.) Cemunap — npecc-KoHpepeHuust

Heapb padortbi: [TomyunTs NOHATHE 00 OCHOBHBIX (DYHKIIHSIX,
KJIaCCU(UKALMU, CTPOCHUU TOPMOHOB.

Conep:xanue padoThI:

1. IlonsTHe 00 3HIOKPUHHOMN CUCTEME.

2. T'opMoHBI O€lKH, TOPMOHBI-IENTH/IbI, MEXaHU3M JIEHCTBUS HA OPTaHU3M
yesroBeka (MHCYJINH, TJIFOKaroH).

3. T'opMOHBI, NPOM3BOAHBIE AaMHHOKHMCIOT, MEXaHHU3M JIEHCTBUSA Ha
OpraHM3M 4YeJIoBeKa (aJApeHaIHH, THPEOUJHBIC TOPMOHBI).

4. CrepougHble TOPMOHBI M1 MEXaHU3M UX JICUCTBUS HAa OPTaHU3M YeJIOBEKa
(TTIOKOKOPTUKOUBI ).

5. T'opmoHBI 1OJIOBBIX keje3. MexaHu3M JeiCTBUSA Ha OpTraHU3M YeI0BeKa.

Tema 9. Buramunbl. BogopacTtBopumblie, ;)KHpOpPacTBOPUMbIE
BuTaMHHBL (44ac.) Cemunap — npecc-KoHdepeHIus

Hean padorsi: [ToayyuTs moHATHE 00 OCHOBHBIX (PYHKITUSIX,
KJ1accupuKalu, CTPOEHUU BOJOPACTBOPUMBIX U KUPOPACTBOPUMBIX BUTAMUHOB.

Copnep:xkanue padorbl:

1. 3HaueHue BUTAMHHOB JIsl OPraHU3Ma.

2. Knaccudwuxkarus, OTINYUS KUPO- U BOJTOPACTBOPUMBIX BUTAMUHOB.

3. TwamuH, HumaruH, QoaueBas KUCI0Ta, pPUOOQIABUH  IHUIICBHIC
WUCTOYHUKH, OMONOTHYECKHE (DYHKIIUH, TTPOSIBIICHUS aBUTAMHUHO3A.

4. AckopOuHOBasi  KucJIOTa: Ouojormueckue  (QyHKIMH, PU3HAKU
aBUTAMUHO30B, MEIUIITHCKOE 3HAUECHUE.

5. Bwuramun B6, mantoTreHoOBas kuciaora, Bi» 1 OHOTHH.

6. Kaporun u BuUTaMUH A: THINEBbIE HCTOYHUKU, AKTHUBHBIC (HOPMBI
BUTaMHHA A, OMOJIOTHYECKHUE (PYHKITUH, TIPOSBIICHUS aBUTAMHUHO3a.

/. Buramussl E u K: Ouonorudeckue ¢hpyHKINH, TPU3HAKK aBUTAMUHO30B,

MCIANIMHCKOC 3HA4YCHHUC.



8. Bwuramun /I.

JlaGopaTopHubie padoTs (18 uac.)

JlabopaTtopuass pabora Nel. Benmenue. IIpaBmma TexHukn 0€30MaCHOCTH.
JlabopartopHas mocyjia o0IIero Ha3HaYCHMsI B ITpaBuiIa paboThI ¢ Hel (2 Jac.)

JlabopaTtopHas pabota No2. CrtpoeHue W (PU3MKO-XUMHUYECKHUE CBOMCTBA
MOHOcaxapuaoB (2 yac.)

Jlabopatopnas pabora Ne3. CrpoeHne UM XMMHYECKHE CBOMCTBa
nrcaxapuaoB (2 Jac.)

Jlabopatopnas pabora Ne4d. CrTpoeHMe U XUMHYECKHE CBOMCTBa
nojucaxapuaoB. [Tomydenue d- rirOKo3bI U3 HEIUTFONO3BL. (2 Yac.)

JlaGopatopHas pabora NeS5. @DuU3MKO-XUMHUYECKHE CBOMCTBA JIMIHUIOB.
[TonyueHnue X0aeBOM KUCIOTHI U3 Keuu. (2 yac.)

JlabopatopHass pabora Ne6. DUZHKO-XMMUYECKHE CBOWCTBA OEIKOB.
O6patumMoe u HeoOpatumoe ocaxiacHue OenkoB. KauecTBEeHHbIE peaklUM Ha
byHKIMOHATBHBIE  Tpymmbl  OenkoB U aMuHOKHCIOT — Omnpenenenue
uzoasiekTpudeckoi Touku (MIT) Oenka (2 yac.)

JlabopaTopnas pabora No7. ®epmentbl. OTKpbITHE (EPMEHTOB B
onooobekTax. CoiictBa (pepmenToB. CpaBHHUTENBHOE JeWCTBHE (DEPMEHTOB H
HEOMOJIOTUYECKUX KaTalnu3aTopoB (2 Jac.)

JlaGoparopHas pabota No§. DU3UKO-XUMUYECKUE CBOMCTBa
BOJIOPACTBOPHUMBIX M KUPOPACTBOPUMBIX BUTAMUHOB, KAUYECTBEHHBIC PEAKIINH Ha
BUTaMUHBI. [lojlyueHre KpUCTaNIMueCKOTro KapOTUHA U3 MOPKOBH. (24ac.)

JlabopaTtopnas padora Ne9. [lomyyeHue cosield OKCUKUCIOT W M3YYCHHE MX

CBOMCTB.(24ac.)

I1l. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCA



Y4eOHO-METOIUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOydaromuxcss N0 AUCHUIUIMHE «XHUMHUA OMOJOTMYECKH AaKTUBHBIX BEILECTBY
npenacrasiieHo B [Ipunoxenun 1 u Bkirovaer B ceOs:

IUTaH-Tpa(UK BBINOJIHEHUS CAMOCTOSITEIbHOM pabOThI IO AUCLUILIMHE, B TOM
YHUCJie PUMEPHBbIE HOPMbI BPEMEHH Ha BBIIIOJIHEHUE 10 KAXAOMY 3a/1aHHIO;

XapaKTepUCTHKA 3aJaHUi JUII CaMOCTOSITEIBHON padOThl OOyYarommxcs |
METOMYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

TpeOOBaHUSI K  MPEACTABICHUI0O W OQOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOSITENILHON paboThI;

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60TI>I.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne Kontpommpyemsie Kozp! u 3Tamnsl popmupoBaHus OneHoyHble CPEACTBA

n/n paszensl / TeMbl KOMIIETCHIIU I TEKYIIHNH IIPOMEXKYTO
JUCLUTIIINHBI KOHTPOJIb YyHast
aTTecTanus

1. Pazgen I. OK-5 3HaeT npeamer u | YO-1-— DK3aMeH
Bsenenue B 3aJ1a4H. cobecenoBa | Bompocsi1-8
XUMUIO Knaccugukanuro U | HUe,
OMO0JIOTNYECKU HOMEHKJIATypy I1P-4 -
AKTHBHBIX OpraHMYecKOl XUMHH U | pedepar
BEIIECTB. OMOJIOTNYECKU
Crepeounsomepust aKTUBHBIX BEIIECTB.
3HaueHue
OMOJIOTMYECKH
aKTHUBHBIX BEIIECTB.
[NonudynkuroHanbHbIe
MOJIEKYJIBI.
Henacreimennsie
KapOOHUIIbHBIE
COCINHEHMSI. JnobL.
JImaMUHBI.
AMMHOCIIMPTHI.
JukapOOHMIIbHBIE
COETMHEHUSI.
I'eomerpuueckyto 51
ONTUYECKAs H30MEPHUIO.
Kondopmanuio
MOJIEKYJI.

YmMmeer

1.ITpoBoAHTH




KayeCTBEHHBIC

peaKIMK Ha CITUPTHI,
(beHobI.

2.Hayuno
000CHOBBIBATh
HaOJII01aeMbIC SIBJICHUSI.

Bnaneer

1.HaBrikamu
6e3omacHoi paboTsl B
XHUMHYSCKOHN
naboparopuu, ¢
XUMHYECKOH MOCYI0M,
peaKkTHUBaMHu,
pudopaMu JIst
MpoBeIeHUS PUBHKO -
XUMUYECKUX U3MEPCHUM
BXOJHOT'O KOHTPOJISI
CBIPbSI 1 MaTEPHAJIOB.
2.HaBrsikamMu
BBIIIOJIHEHHUS
KauyeCTBCHHOI'O aHAJIN3a.
3.HaBwikamu paboTHI C
y4eOHOM!, HayYHOM,
Hay4YHO-TIONMYJISIPHON
JUTEPATypPOil, CEThIO
HNurepner ais

npo¢ecCuoHaIbHOM
JESATEIBHOCTH.
4. HaBbikamu
pedepupoBaHusl.
Paznen Il. OK-5 3naer knaccupukanuto | [1P-4 - DK3aMeH
YrieBoabl OIIK-2 | yrieBomos. pedepat Bomnpocsl
OIIK-3 | Xumuueckue cBOiCTBa 21-26
IK-3 yrieBoa0B. [Ipuponnsie
I1K-9 MOHOCaXapuabl
YmMmeer

1.IIpornosupoBars
HaIpaBJIEHUE U
pe3ynbTar GU3NKo-
XMMHYECKHX TPOLIECCOB
U XUMHYECKUX
IIpEBpALLCHUI
OHMOJIOTrMYECKH BaXKHBIX
BELIECTB B OPraHU3ME.
2. IIpoBoauTh
KAaueCTBEHHBIE PEAKIINU
Ha MOHO-,
MIOJINCAXapUBL.
3.1IpeacraBiaars
pe3yJIbTaThI
JKCIIEPUMEHTOB U
HaOJI0ACHUH B BHJIE




3aKOHYEHHOTO
MPOTOKOJIA
HCCIICOBAHUS.

4 Ilonp30BaThCs
yueOHOM, HayqHOH,
Hay4YHO-TIONYJIAPHOMN
JIUTEPATypPO, CETHIO
Hutepner st
npodeccrnoHabHOM
JIEeITEIbHOCTU

Bnaneer

1. HaBrikamu
IMOCTAHOBKH U
BBITIOJTHEHUS Y4eOHO-
HCCIICIOBATEIBCKOM 1
AKCIICPUMEHTAIbHON
paboTHI.

2. HaBeikamu
pedepupoBaHms.
3.HaBbikamu ycTHOTO
OOIICHHS.

Paznen
JInnael

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

3HaeT KIaccCU(PUKAIUIO
HEOMBUISIEMbBIX
JIMIIA0B, OMBLISIEMBIX
aunuzoB. CTepuipl,
CTPOEHUE, CBOWCTBA.
®dochonunupl,
KJIacCU(UKALHIO U
HOMEHKJIaTypy. Bocky,
CTPOEHUE, CBOWCTBA.
AMITIIALIEPUIBI,
CTPOEHUE, CBOWCTBA.
I'munepodochonumnmast

YMmeer

1 .BEIOITHATE
KaueCTBEHHbIE PEAKIINU
Ha MHOT'OATOMHEIE
CHUPTBHL,
3.1IpeacraBiaars
pe3yabTaTh
AKCTIEPUMEHTOB H
HaONIONEHUH B BUIE
3aKOHYEHHOTO
MPOTOKOJIA
HCCIEIOBaHUS.
3.Hayuno
000CHOBLIBATH
HaOJII01aeMBIE SIBJICHU.

Bnaneer

1. HaBeikamu 0e3-
OTIacCHOM paboTHI B
XUMHYECKOM

[1P-4 -
pedepar

DK3aMeH
Bonpocsr
9-14




nabopaTopuu ¢
XUMHYECKOH MOCYI0M,
peaKkTUBaMHU,
XAMUYECKHM
o0opyoBaHUEM U
AICKTPUICCKUMHU
npubopamu.
2.HaBrikamMu
IMOCTAHOBKH U
BBITIOJTHCHUS y4eOHO-
HCCIIEI0BATEIbTEIbCKOM
1 SKCIIEPUMEHTAJIBHON
paboTHLI.

3 HaBrikamMu
pedepupoBaHus
4.HaBblkaMH yCTHOTO
OO0IICHHS

Pasnen V.
AMWMHOKHCIOTEI,
OelKu, TENTHIBI,
HYKJICHHOBBIC
KHCJIOTBI

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

3Haer

HOMEHKJIATYpYy,
KJ1accu(puKaIuro,
XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT.
Crepeoxumuto
MENTUAHOMN CBSI3U.
Omnpenenenue
MEPBUYHON CTPYKTYPHI
nentuaoB. CTpyKTypy
6enxoB. HykiienHoBbIe
KHCJIOTHI.
Kondopmanus
KOMIIOHEHTOB
HYKJIEMHOBBIX KUCIIOT.
CBolicTBa HYKJIEOTH/I0B

YMmeer

1.BEIONHATE
KaueCTBEHHBIE PEAKIINH
Ha aMHHOKHCIIOTEHI,
OCJIKH, KOMIIOHEHTHI
HYKJICHHOBBIX KHCJIOT.
3.IlpencraBusTh
pe3yNIbTAThI
JKCIIEPUMEHTOB U
HaAOJIOCHUN B BUIE
3aKOHUEHHOT'O
MTPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno
000CHOBBIBATh
HaOJII0OJaeMble SIBICHUS
4.HaBsIlkaMu
pedepupoBaHus

Bnaneer

[1P-4 -
pedepar

DK3aMeH
Bomnpocsr
27-38




1.HaBpikamu
0e30macHoOi paboTHI B
XUMHYECKON
J1ab0paTOpUH C
XUMHYECKOH MOCYI0M,
peaKkTuBaMu,
XUMHYECKUM
o0opyoBaHUEM U
ANEKTPUUECKUMU
npudopamu.
2.HaBbikamu
MIOCTAaHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIeIOBATENbTEIbCKOM
U DKCIIEPUMEHTAIbHOM
paboThl
3. HaBbikamu
camMo00y4eHusl,
camo00pa3zoBaHusl.
4 HaBbIkaMu
pedepupoBaHusl.

Paznen

V.

I'eTeporuknnuecku

€ COCAMHCHUA

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

3Haer
reTEPOLUKINIECKUE
COEUHEHMS UX
KJIACCU(PUKALINIO U
HOMEHKJIATYPY.
I'eTeponukinueckue
OCHOBaHUs
MUPUMHIMHOBOTO U
IIypPUHOBOIO pAJa.
[Ipon3BoaHbIe MypuHa -
aJIcHUH, TyaHUH,
MO4YeBasi KMCJIOTA.

YMmeer

1.BEIONHATE
KaueCTBEHHBIE PEAKIINH
Ha TeTepo-
(YHKIIMOHATTEHBIC U
TeTePOIMKITHYCCKHC
COCIUHECHHS.
2.1IpencraBiATh
pe3yNbTaThI
IKCITIEPUMEHTOB U
HaOJIOACHUN B BUJIE
3aKOHYEHHOT'O
MIPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno o6ocHo-
BBIBaTh HAOIIOaEMEbIE
SIBJICHUS.

Baaneer

[1P-4 -
pedepar

DK3aMeH
Bonpocsr
39-43




1.HaBbixkamu
0e30macHoOi paboTHI B
XUMHYECKON
J1ab0paTOpUH C
XUMHYECKOH MOCYI0M,
peaKkTuBaMu,
XUMHYECKUM
obopy0oBaHUEM U
ANEKTPUUECKUMU
npudopamu.
2.HaBbikamu
MIOCTAaHOBKH U
BBITIOJIHEHUS y4eOHO-
HCCIIeIOBATENbTEIbCKOM
U SKCIIEPUMEHTAIbHON
paboTHI.

3. HaBbikamu
pedepupoBaHms.
4.HaBblkaMH yCTHOTO
oO1eHus

Pazgen VI. Xumus
TOPMOHOB,
(bepMeHTOB,
BHUTAMUHOB

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

3Haer  moHsATHE 00
SHAOKPUHHOW CHCTEME.
I'opmonsl Oenkw,
TOPMOHBI-TIETITU/IBL.
MexaHu3M JEeUCTBUS HA
OpraHu3M YyelnoBeKa
(MHCYJHH,  TJIIOKAaroH).
Omnpenenenue, cBoiicTBa
(bepMeHTOB,
KJIacCU(PUKALIUIO u
HOMEHKJIaTypy.
CtpykTypy, KO(haKTOphI
dbepmenToB. 3HaUYCHUE
BUTaMHUHOB,

KJ1accu(UKaluio,
OTIWYUS  JKUPO- U
BOJIOPACTBOPUMBIX
BHTaMUHOB. OO0mme

MPUYUHBI U TIPU3HAKY a-
u TMIIOBUTAMHHO30B.
['mnepBUTAMUHO3HI.
BuramuaOommonooHs1e
COCIMHCHHSL.

YMmeer

1.ITonms30BaThCs
HomeHknarypou IUPAC
JUIS COCTABJIEHUS
Ha3BaHUH MO
dhopmynam.
2.Hayuno
00OCHOBBIBATH
HaOJIIOJaeMBIE SIBJIIEHUS.

I1P-4 -
pedepar

DK3aMeH
Bompocer
44-60




3.Ilons30BaThCs
y4eOHOH, HAyYHOH,
Hay4HO-IIONYJIAPHOI
JTUTEPaTypOii, CEThIO
HNurepner ais
npodecCuoHaIbHON
JeSITEIbHOCTH.
Bnaneer

1.HaBpikamu
0e30macHOi paboTHI B
XUMHYECKON
nabopaTopun ¢
XUMHYECKOU MOCYI0M,
peaKkTUBaMu,
XUMHYECKUM
o0opyaOBaHUEM U
ANEKTPUYECKUMHU
pudopamu.
2.HaBbikamu
MIOCTAHOBKH U BbI-
MIOJIHEHUS y4eOHO-
HCCIIeIOBATENbTEIbCKOM
U SKCIIEPUMEHTAIbHON
paboTHI.
3.HaBwixkamu
pedepupoBaHusl.
4.HaBblkaMH yCTHOTO
o01IeHus

TuroBbIe KOHTPOJIBHBIE 3a1aHUS1, METOANYECKUE MATEPHUAIIBI, OIIPEACIISIOIINE
IpoLEaypbl OILEHMBAaHUA 3HAHWWA, YMEHUH W HABBIKOB M (WJIM) OMbITa
JESTEIbHOCTH, a TaKKe KPUTEPUU U TOKa3aTesld, HEOOXOAMMBIE ISl OLCHKHU
3HaHWM, yMEHUH, HAaBBIKOB U XapaKTepHU3yIONIMe dTanbl (HOPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOCHUS  OOpa3oBaTENbHOM  MPOTpPamMMBbl,

npezacTasiieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JINUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponnvie u newammwle uz0amus)
1. KoBanenko, JI.B. buoxumudeckue OCHOBbI XUMUU OMOJOTUYECKA AaKTUBHBIX

BELIECTB [DNEKTpOHHBIA pecypc]| : yuebHoe mocobue / JI.B. KoBanenko. —



OnekTpoH. naH. — Mocksa : U3natensctBo "JlabopaTopus 3nanuit", 2015. —

323 ¢. — Pexxum pocryma: https://e.lanbook.com/book/70702 .

2. Xumus OWOJOTUYECKA AaKTUBHBIX BEIIECTB M >KU3HEHHBIX IPOIIECCOB
[DnekTpoHHBIM pecypc] : yueOHoe mocobue / E.B. Antuna [u gp.]. —
OnekTpoH. aaH. — WBanoso : UT'XTY, 2015. — 303 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/69968.

3. Ax6ameBa, O.E. buonornyeckas xumusi [DIeKTpOoHHBINA pecypc] : yueOHoe
nocobue / O.E. Axbamesa, U.A. Tlo3gaskosa ; mox pexn. B.FO. CepedpoBa. —
OnektpoH. gaH. — Tomck : Cubl'MY, 2016. — 220 c¢. — Pexum pocryna:
https://e.lanbook.com/book/105843.

4. buonoruveckas Xumus [DneKTpoHHbINA pecypc] : yueOHuk / A.Jl. TaranoBuu
[1 1p.]. — DnekTpoH. JaH. — MuHck : "Beiunitmas mkona", 2016. — 671 c.

— Pexxum noctyna: https://e.lanbook.com/book/92450

5. Cunkuna, O.B. Xumus OMOJOrMYECKH aKTUBHBIX BEIIECTB: JIA0OPATOPHBIN
MPaKTUKYM [DIEeKTpoHHBIN pecypc] : yueOHoe mocobue / O.B. Cunkuna. —
DnekTpoH. aaH. — Womkap-Omna : IIT'TY, 2017. — 96 ¢. — PexuM jpocTyna:
https://e.lanbook.com/book/98183

JlonosHuTEILHAS JIUTEpPATypa
(newammvie u snexmponnvle uz0ams)
1. Kenmuna, H.}FO. Opranuyeckass XuMusi U XUMHUsI OHMOJIOTHUECKHE aKTUBHBIX

BemiecTB. Y. 2. Xumusi OHMOJIOTHYECKHM AKTUBHBIX BEHIECTB [DIEKTPOHHBIN
pecypc] : yueoHnoe nocodue / H.1O. Kenuna, H.B. be3pyuko. — DnekTpoH. JaH.
— Ilemza : Ilems3I'TVY, 2012. — 104 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/62678

2. Hocora D.B. Xumus reTeponmkIniecknx OMOJIOTMUeCKH aKTUBHBIX BEIECTB
[DnexTponnbiii  pecypc]: yueOnoe mocobue/ Hocosa D.B.— Diektpow.
TEKCTOBbIE TaHHble.— ExarepunOypr: Ypanbckuil penepanbHblii YHUBEPCUTET,
OBC ACB, 2014.— 204 C— Pexxum JOCTymna:
http://www.iprbookshop.ru/68512.html. — 35C «IPRbooks»



https://e.lanbook.com/book/70702
https://e.lanbook.com/book/69968
https://e.lanbook.com/book/105843
https://e.lanbook.com/book/92450
https://e.lanbook.com/book/98183
https://e.lanbook.com/book/62678
http://www.iprbookshop.ru/68512.html

3. Hocoga, 2.B. XumMus kapOOUUKINYECKUX OMOJIOrMYE€CKH aKTUBHBIX BEILIECTB
[DnekTpoHHBIN pecypce] : yueOHoe nocodue / 3.B. Hocoa, H.H. Mouynbckas.
— OnekTpoH. naH. — EkatepunOypr : Yp®VY, 2015. — 156 ¢. — Pexum
nocryma: https://e.lanbook.com/book/98425.

4. Wlnetikun, A.I'. buoxumus. JlaGoparopusiii npaktukym. Yacte 2. benku.
®epmenTsl. Butamunbl [DneKTpoHHBIM pecypc] : ydebHoe mocodue / A.l.
neiiknn, H.H. CxkBopuosa, A.H. brannoB. — OnektpoH. gaH. — CaHKT-
[Terepoypr : HUY WUTMO, 2015. — 106 c. — Pexum pocryna:
https://e.lanbook.com/book/91570

5. I'myxapesa, T.B. buoxumus. B 2 4. Y. 1. OcHOBHbIEC UTATEIbHBIE BEIIECTBA
yesioBeka [DJeKTpoHHbINA pecypce]| : yuebnoe nmocoodue / T.B. ['myxapesa, U.C.
Cene3neBa. — DnekTpoH. AaH. — ExarepunOypr : Yp®V, 2016. — 140 c. —
Pexum nocryna: https://e.lanbook.com/book/98436

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEepHET»
1. ITpaBoBas unpopmarmonnas cuctema http:// www.consultant.ru/
2. Hayunas anextponHas 6ubiarorexa eLIBRA npoext PODU www.elibrary.ru

3. Hayunas 6ubnuoteka JIBOY http://www.dvfu.ru/web/library/nb1

4. DnekTpoHHO-OMOIMOoTEeUHas crucTeMa Znanium.com
5. Iloptan xumuueckoro odpazosanus Poccuu http://www.chem.msu.su/

6. DnexkTponHas Oudauoreka mo xumuu http://www.chem.msu.su/rus/elibrary/

7. Karanor xumu4aeckux pecypcoB http://www.chemport.ru/?cid=14

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

Ilepeuenb nHGOPMAMOHHBIX TEXHOJIOTHI U MPOTrPAMMHOIO0 0OecreyeHmst

— Microsoft Office Professional Plus 2010;


https://e.lanbook.com/book/98425
https://e.lanbook.com/book/91570
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/

— o(uUCHBIA TaKeT, BKJIIOYAIOIIMIA TporpaMMHOe obecriedeHue i padoThl ¢
Pa3TUYHBIMHU THITAMH JJOKYMEHTOB (TEKCTaMH, SJIEKTPOHHBIMU TabIuIaMu, 6a3amu
JTAHHBIX U JIp.);

— 7Zip 9.20 - cBoOOAHBIN (haliIOBBIH apXUBATOP C BBICOKOH CTCICHBIO CHKATHS
JAHHBIX;

— ABBYY FineReader 11 - mporpamma jsi ONTHYECKOTO PAaclO3HABAHUS
CHUMBOJIOB;

— Adobe Acrobat Xl Pro — maker mporpamMMm Ui CO3JaHUS W IMPOCMOTpa
AJIEKTPOHHBIX MmyOsukaiuii B popmate PDF;

— ESET Endpoint Security - xomruiekcHast 3amuTa padouynx cranmuii Ha 6aze OC
Windows. [logaep:xka BUpTyaau3aiuu + HOBbIE TEXHOJIOTHU;

— WinDjView 2.0.2 - mporpamma i pacro3HaBaHHs W MPOCMOTpa (ailioB

oJlHOUMMeHHbIM popmaroM DIV u DjVu;

VI.METOAUYECKHUE YKA3AHUS 1O OCBOEHUIO JTUCHUITJIMHBI

Jliist obecrniedeHnsi CUCTEMAaTHUECKOM M PETYJISIPHON paboThl MO U3YUYEHUIO
JUCLUUIUIMHBL W YCIIEIIHOTO NPOXOXKIAEHUS IPOMEKYTOUHBIX W  HMTOTOBBIX
KOHTPOJIbHBIX ~ HCIBITAHUM  CTYJIEHTY  PEKOMEHAYETCS  MPUIEPKUBATHCS
CIICAYIOIIETO MOPSAIKa O0yICHHUS:

1. CaMOCTOATENbHO ONPEETUTh 00bEM BPEMEHH, HEOOXOJUMOTO ISl IPOPaOOTKU
Ka)K10N TEMBI.

2. PerynsipHO U3y4aTh KaXAyl0 TEMY AUCUUIUIMHBI, UCTIOJIb3Ys pa3inyHble (POPMBI
WHJMBUAYJIbHOU PaOOTHI.

3. CornacoBbIBaTh C MPEINOAaBaTEIEM BUAbI pa0OTHI 110 U3YyUYEHUIO JUCIUILTUHBI.
4. Tlo 3aBepilieHUH OT/AENIbHBIX TEM MepeaaBaTh BBIIIOJIHEHHbIE PA0OTHI (pedeparsl,

ACcCe) MPEnoaaBaTelto.



TeopeTnueckas 4yacTb JUCHUIUIMHBI PACKPBIBAETCS HA JIECKIIMOHHBIX 3aHATHUSX,
TaK KaK JICKIMS SBJIAETCS OCHOBHOM (popmoii 00ydeHus, T1ie IpenoiaBaTeiem
JIAIOTCSl OCHOBHBIC TIOHATHS JUCIUILTAHBIL.

[TocrnenoBaTenbHOCTh M3JI0KEHHSI MaTepuaja Ha JIEKIMOHHBIX 3aHATHSX,
HampaBiieHa Ha (OPMUPOBAHHE Y CTYJACHTOB OPHEHTUPOBOYHON OCHOBBI ISt
HOCJEYIOIEro YCBOCHHMs Marepuaia MpH caMmocTosiTenbHOU pabdore. Bo Bpems
JEKIUU PEKOMEHIYETCS COCTAaBJIATh KOHCIIEKT, (PUKCUPYIOUIMII OCHOBHBIE
MOJIOKEHUSI JICKIMW W KJIIOYEBBIE OMNPEJCNICHUs 10 MPOUJECHHOW TeMe.
[TpakTrueckue pabOThl HampaBieHbl Ha (HOPMHPOBAHHE Y CTYICHTOB HABBIKOB
CaMOCTOSITEJIbHOM HCCIIeI0BaTeNbCKOM paboThl. B xoae mpakTU4ecKuX 3aHATHI
CTYZICHT BBITIOJHIET KOMIUIEKC 3a/laHUi, MO3BOJIAIOMINN 3aKPENUTh JEKIIMOHHBIHN
MaTepuan o uszydaemou teme. llpu Hammcanuu pedepaToB peKOMEHIyeTcs
CaMOCTOATENILHO HAWTH JuTepatypy K Hemy. B pedepare packpbiBaeTcs
collepKaHue ucciaeayeMor mpoOsiembl. Pabota Hajg pedepaToM moOMOraeT
yIayOuTh MOHMMaHUE OTAENBHBIX BOMPOCOB Kypca, (JOpMUPOBATh U OTCTAaMBATh
CBOIO  TOYKY 3pEHHs, TMpHOOpeTaTh M  COBEPIICHCTBOBATh  HABBIKU
CaMOCTOSITENIbHOM TBOpYECKOW pabOThl, BECTH AaKTHBHYIO I103HABATEJbHYIO
pabory.

CamocrosiTennbHasi paboTa  CTYZIEHTOB  ABISIETCS  BaXkHOM  (opmoi
o0pa30BaTeNpHOrO Mpoliecca

Lenp camocTosiTeIbHOM pPabOThl CTYAEHTOB - HAyYUTh CTyAEHTa
OCMBICIIEGHHO M CaMOCTOSITEIbHO padOTaTh CHayala ¢ Y4YeOHBIM MaTepuajoM,
3aTeéM C HayyHOW HH(OpMaIUeil, 3aJ0KUTh OCHOBBI CAMOOpPraHM3AMH U
CaMOBOCITUTAHMSI C TEM, YTOOBI TMPUBUTH YMEHHE B JAIbHEUIIEM HEMPEPHIBHO
MOBBILIATH CBOIO KBAIHM(UKAIIHIO.

[Ipn w3yueHWW KaxXAOW AUCIMUIUIAHBI OpraHU3allMs CaMOCTOSTEIhHON
paboThl CTYIEHTOB MAOJDKHA TPEIACTABISATh EAMHCTBO TPEX B3aMMOCBS3aHHBIX
dhopm:

1) BHeayIuTOpHAsE CaMOCTOsITENbHAS padoTa;



2) ayIuTOpHAsi CaMOCTOSITENbHAsL pab0Ta, KOTOpasi OCYIIECTBISAETCS MO
HEIOCPEACTBEHHBIM PYKOBOJICTBOM IIPEIIO1aBaTEN;

3) TBOpUecKasi, B TOM UMCJIe Hay9HO-HCCIEA0BaTENbCKas paboTa.

OCHOBHBIE BH/IbI CAMOCTOSITENILHOM pabOThI CTYIEHTOB — 3TO paboTa ¢
JUTEPATyPHBIMU UCTOYHUKAMU U METOAMYECKUMH PEKOMEHIALUAMU T10
TUCIUIUIMHE, UHTEPHET—pecypcaMH it 0oJiee TIIyO00KOro 03HaKOMJICHHS C
OTIEJIbHBIMHU pa3zfiesnaMu. Pe3ynbrarel paboTel 0pOPMIISIIOTCS B BUAE pedepaToB
WIN JTOKJIAJIOB C MOCIEAYIOMUM 00CYyKaeHHEeM. TeMbl pedepaToB COOTBETCTBYIOT
OCHOBHBIM paszzenaM Kypca

Pe3yabTaTUBHOCTh CaMOCTOSITENIBHOM pabOThl CTYJAEHTOB BO MHOI'OM
ONpENEIACTCS HAJIMYMEM AaKTUBHBIX METONOB €€ KOHTpossd. CylecTByroT
CJIEAYIOIIUE BUIBI KOHTPOJIS:

- BXOJHOW KOHTPOJb 3HAHUA WM YMEHUM CTYACHTOB IpU Hadaje W3y4YCHHs
OYEePEIHON AUCUUILINHBI;

- TEKyLIMHd KOHTPOJb, TO €CTb PETYJIAPHOE OTCIIECKUBAHUE YPOBHS YCBOCHMS
MaTepuaia Ha JeKIUIX U 1a00paTOPHBIX 3aHIATHIX;

- NPOMEKYTOYHBIM KOHTPOJIb II0 OKOHYaHMM M3YyYECHHUS paslesla WUId MOAYJIA
Kypca;

- CaMOKOHTpOJb, OCYIIECTBISIEMBIA CTYJIEHTOM B TIPOLIECCE H3YyYECHUS
JVCLUIUIMHBI IIPU ITOATOTOBKE K KOHTPOJIBHBIM MEPOIIPUATHSM;

- UTOTOBBIM KOHTPOJIb O IUCIUIUIMHE B BUAE DK3aMEHA;

- KOHTPOJIb OCTAaTOYHBIX 3HAHWW M YMEHMH CIIyCTS OIPEAECICHHOE BpEMsl IOCIIe
3aBEpLICHUS U3Yy4YEHUS JUCLUTUIAHBI.

Becbma 10ne3eH TECTOBBI KOHTPOJIb 3HAHUM U YMEHUH CTYIEHTOB,
KOTOPBIA OTJIMYAaeTCd OOBEKTHUBHOCTHIO, IKOHOMHUT BpeMs IperojaaBaress, B
3HAUUTEIBHOM Mepe OCBOOOXKIAET €ro OT PYTUHHOM paboThl M MO3BOJISIET B
OOJbIIEH CTENEeHUW COCPEIOTOUYUTHCS Ha TBOPUYECKOW YacTU MpenojaBaHusl.
Becbma >(QQpeKkTHBHO HCMOIB30BaHWE TECTOB HEMOCPEACTBEHHO B IPOLECCE

oOy4eHHsl, PU KOHTPOJIE CAMOCTOSATEIBHON paboTe CTyACHTOB.



[Ipu BbIMOJNIHEHUM J1aOOPATOPHBIX PabOT HEOOXOJUMO BCE  3aIUCH
MIPOU3BOJIUTH B CIEAYIOIIEM MOPSIKE.
-IIpuHun merona.
- O0opynoBaHue.
- [Tocyna.
- PeakTuBBI.
- [Ipurorosnenue paboynx pacTBOPOB.
- [TocTpoenne kamuOpoBOYHOTO TpaduKa.
- OnpeneneHusl.
- Meron pacuera.
- BeIBOAEL

K sk3ameny nmo aucuuiuiiHe «XuMUsi OMOJOTUYECKU aKTUBHBIX BEIIECTBY

CleyeT HayuMHATh C IEPBOr0 3aHATHA. JK3aMEH MPOBOAUTCA B Ha3HAUYCHHBIN
JIeHb, TI0 OKOHYAHUM U3YUYCHUS TUCHMIUIMHBL. BO BpeMs sKk3aMeHa MmpernojiaBaTelib
YUYUTHIBAET AKTHBHOCTH PA0OTHI CTYJEHTAa Ha ayJUTOPHBIX 3aHSITHUSAX, KAa4eCTBO
BBITIOJTHEHUS CAMOCTOSATENIBHBIX PaOOThI, KOHTPOJIbHBIX PabOT, TECTOBBIX 3aJaHUMN

U T.O.

VII. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEHEHHUE
JANCHUITIVIMHBI

MarepualbHO-TEXHUYECKOE  OOCCIeUeHrne  peanm3alud  JUCHUIUIHHBI
BKJIFOYAET B ce0s1 ayIUTOPHH JIJIsl TIPOBEJCHUS JICKIIUN U JTAOOPAaTOPHBIX 3aHSATHUH,
000pyI0BaHHBIX MYJIbTUMEIANHBIM oOecrieueHueM u CIEeIMAIbHBIM

1a60paTOPHBIM 000PYOBAaHUEM.

HaumenoBanne 060pya0BaHHBIX [TepeueHb OCHOBHOTO 00OPYIOBaHUS
HOMEIIEHUN U MOMELIEHUM IJTs1
CaMOCTOSITENTLHOUN pabOThI

MynbTuUMeauitHas ay TATOPHSI Momno6:0k Lenovo C360G-i34164G500UDK ¢
r.BnaguBocTok, o.Pycckuii 1 Askc | Mcrounukom Oecniepedoitnoro nuranus Powercom SKP-
1.10, Kopnyc 25.1, ayn. M316 1000A; Dkpan ¢ anekTponpuBoom 236*147 cm Trim

nontaas 96.3 M2 Screen Line; ITpoexktop DLP, 3000 ANSI Lm, WXGA




1280x800, 2000:1 EW330U Mitsubishi; ITogcucrema
CHEIHAM3UPOBAHHBIX KPEIJICHUI 000py10BaHHUS
CORSA-2007 Tuarex; ITomcuctema BHICOKOMMYTAIlUU:
Marpuunblii kommyTatop DVI DXP 44 DVI Pro Extron;
yruautens DVI o Butoit mape DVI 201 Tx/Rx Extron;
[Toxcucrema ay TMOKOMMYTAIMH U 3BYKOYCHIICHUS;
aKyCTHUeCKas cucTema Jijis morojiouHoro monrtaxa SI 3CT
LP Extron; MukpodonHas neriaudHas paguocuctema Y BU
nuamasona Sennheiser EW 122 G3 B cocrase
OecrpoBOHOTO MUKpPOGOHA M MPUEMHHKA; ITU(DPOBOI
aynuornpoteccop DMP 44 LC Extron; CereBoit
koHTposuiep ynpasienus Extron IPL T S4; 6ecnipoBoiHbIe
JIBC nns oOyvaromuxcst o0ecriedeHbl CUCTEMOi Ha 6ase

touek fgocryma 802.11a/b/g/n 2x2 MIMO(2SS)

pH - metp. pH - 213 craunonapuslii - C — metp-1r;
Konnykromerp-1; Hacoc Bakyymublit KomoBckoro-1;
Kon6onaresarensLOIP-LN-250- 1; JIromuHOCKOII- 1;
Cnekrodotomerp- 1; Pedpakromerp- 1; ITpudop mis
olpezeseHus: TemrnepaTypsl miasBieHus-1; CymunabHbIN
mkad- 2

Yuranensie 3a161 HayuHoii
oubmmorexku [IBOY ¢ oTKpBITHIM
J0CcTynoM K poHAay (kopmyc A -
ypoBeHb 10)

Mono6sox 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
Ckopoctb nocryna B Marepaer 500 MOuT/cex.

Paboune mecra Ju1s Mroel ¢ OrpaHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA OCHAIICHBI JUCILJICAMHA U
npunTepamu bpaitiis; 000py10BaHbl: MOPTATUBHBIMU
YCTpOI\/JICTBaMI/I JUIA YTCHUA ITIJIOCKOIICYAaTHBIX TEKCTOB,
CKaHUPYIOIUMH U YUTAIOIIUMHU MallTUHAMU
BUJICOYBEITMUUTEIIEM C BO3MOXKHOCTBIO PETyIISIIUU
L[BETOBBIX CIIEKTPOB; YBEINYUBAIOIIMMHU HIEKTPOHHBIMHU
JynnaMu U yJbTPa3BYKOBbBIMU MAapPKHUPOBIIMKAMU

Ayautopust JJisl CaMOCTOSITEIbHON
paboThI CTYICHTOB

r. BmagusocTtok, o. Pycckuii .
Asixe .10, Kopnyc 25.1,
ayn. M621
[Tnomane 44.5 M?

Momno6maox Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 mTyk;
ITpoomnas cets JIBC — Cisco 800 series; 6ecripoBoiHbIE

JIBC nnis oOyuaromuxcst 00ecTeueHbl CUCTEMO Ha 6a3e
touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS).




[Tpunoxenue 1

MHUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKO ®EJEPALINN
denepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHMUS

«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HEPEJOBAA MH)KEHEPHASA IIIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKXEHEPUH U IMMAIIEBBIX CACTEM»

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM
PABOTBHI OBYUYAIOLINXCA
M0 JUCHUILUINHE «XUMHS OHOJIOTHYeCKN AKTHBHBIX BelleCTB»
Hanpasiaenue noarorosku 19.03.01 Hazpanue HanpaB/ieHUs
[Ipodune «IluieBas GMOTEXHOIOT U
®dopMa NOATOTOBKH 0OYHAA

BaaauBocTok
2022



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO IMCHMILINHE

Ne Harta/cpoxkn Bun IIpumepHbIe dopMa KOHTPOJISI
BLINOJIHEHHS CaMOCTOSITEJIbLHOI HOPMBI
n/n
padoTsI BpeMeHHU Ha
BBIINIOJIHEHHE
1 1-6 negens [TonroroBka pedepara | 4 pedepar
IToaroroBka k OTYET 0 1a00OPaATOPHON
3 1-17 uepens a N 6 parTop
nabopaTtopHo# pabore pabote
IToaroroBka k
3 1-17 nenens IIPAKTUYECKUM 6 TECTUPOBAHUE
3aHATUAM
IToaroroska IIpencraBnenue
4 8-17 uenens 3 P
MIPE3CHTALUN MIPE3CHTAINH
IToaroroBka k
5 17-18uenens 8 CobecenoBanne
AK3aMEHY
HUTOT'0 27

CamocTosiTenbHass paboTa CTYJACHTOB COCTOMT M3 TMOJATOTOBKU K
Ja00paTOPHBIM  3aHATHUSM, pabOThl HAJ PEKOMEHJOBAaHHOW JUTEpPaTypoOu,
HamucaHusi pedeparoB IO TEME CEMHUHApPCKOTO  3aHATHS, IOATOTOBKHU
IIPE3EHTALUH.

[IpenomaBarens mnpemiaraeT KaxJIOMy CTYACHTY WHIWBUIYaJbHbIE U
muddepennupoBannbie 3amanus. HekoTopble M3 HUX MOTYT OCYIIECTBIISTHCS B
rpynme (HanpuMmep, MOATrOTOBKA JOKJIa/a M MPE3CHTAIMH M0 OJIHOM TeMe MOTYT
JienaTh HECKOJIbKO CTYJIEHTOB C pa3/IeJIeHUEM CBOMX OOS3aHHOCTEH — OJIUH
TrOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, @ BTOPOU MPOBOJUT aHATIU3 MPAKTUKH ).

MeToanueckue yKa3aHuI0 K BbITIOJIHEHHIO pedpepaTa
eau u 3axauu pedepara

Pedepar nmpencraBnser coOoM  KpaTkoe — WBJIOXKEHHE  MPOoOJIeMbl
MPAKTUYECKOTO WM  TEOPETHYECKOro  Xapakrepa ¢  (QopMyIMpOBKOU
OTIPEJICIICHHBIX BBIBOJIOB TI0 paccMaTpuBaeMoil Teme. M30OpaHHas CTyJIEHTOM
npobjemMa H3y4yaeTcss W aHaJIM3UPYeTCs Ha OCHOBE OJHOTO WM HECKOJIBKUX
UCTOYHUKOB. B oTiMume OT KypcoBOW pabOThI, MpeACTaBsIoOmEed CcoOon
KOMIUIEKCHOE HCClIeloBaHuEe MpoOseMbl, pedepar HalpaBlieH Ha aHAIU3 OJIHOM
WJIM HECKOJIBKUX HAYYHBIX PaboT.

Lensamu Hanvcanus pedepara sBISIIOTCA:




o pa3BUTHE Yy CTYJICHTOB HABBIKOB IIOMCKAa aKTYalbHBIX MPoOIeM
COBPEMEHHOI'0 3aKOHO/IaTEIhCTBA;

o pPa3BUTHE HABBIKOB KPaTKOTO M3JIOKEHUS MaTepualia C BbIIEICHUEM
JUIIb CaMbIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOJIUMBIX ISl PACKPBITUS CYTH
poOJIeMBI;

o pa3BUTHE  HABBIKOB  aHajiW3a  M3YYEHHOTO0  Marepuajia U
dbopMyUpOBaHHS COOCTBEHHBIX BBIBOJOB IO BBIOPAaHHOMY BOTIPOCY B
MUCbMEHHOM (hOopMe, HayYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu Hanucanus pedepara BISIOTCS

- HAay4YUTh CTYJE€HTa MAKCUMaJIbHO BEPHO MepeaaTh MHEHHUS aBTOPOB,
Ha OCHOBE pa0O0T KOTOPBIX CTYJEHT MUIIET CBOU pedepar;

- HAay4YuTh CTYyJAC€HTa TPaMOTHO WH3JaraTh CBOI [MO3HUIUI0 IO
aHanu3upyeMmon B pedepare npodiieme;

- MOATOTOBUTHh CTYJIEHTAa K JaJbHEWIIEMY YyYacTHUIO B HAy4YHO —
MPaKTUYECKUX KOHPEPEHIUAX, CEMUHApaX U KOHKypcax;

- IIOMOYb CTYAEHTY OIPEICIUTBCA C HHTEPECYIOMIEH €ro TEMOMH,
JaJbHEUIlee PACKPBHITUE KOTOPOH BO3MOXKHO OCYIIECTBUTh MPU HAMUCAHUU
KypCOBOW pabOThI WJIA JUIIIIOMA;

- YVSCHUTh JUIsi ce0S U W3JIOKUTh TPUYMUHBI CBOETO COTJacus
(Hecoryacusi) ¢ MHEHHUEM TOT'O WJIM MHOTO aBTOPa MO JTaHHOU MpoOieMe.

OcHoBHBIE TPeOOBaHUA K CO/IepP:KaHUIO pedepaTa

CTylleHT NOJKEH HCIOJb30BaTh TOJBKO T€ Marepualbl (HaydyHbIE CTaThH,
MOHOTpaduu, Mocodus), KOTOPbIe UMEIOT MPSMOE OTHOIIEHHWE K HM30paHHOU UM
teme. He gomyckaloTcsi OTCTpaHEHHBIE pACCYX IEHUS, HE CBA3AHHBIE C
aHanusupyemon npobiemoit. Conepkanue pedepara J0JKHO ObITh KOHKPETHBIM,
HCCJIEIOBAThCS JOJDKHA TOJIBKO OJHA MpobieMa (I0MmyCcKaeTcss HECKOIbKO, TOIHKO
ecliM OHM B3auMOCBsi3aHbl). CTyIEHTYy HEOOXOIUMO CTPOTO MPHUACPKUBATHCS
JIOTUKW U3JIOKEHUsI (HadaTh C OMNpEJeICHUsS W aHalu3a MOHITUH, TEepelTH K

MIOCTAaHOBKE TMPOOJEMBI, MPOAHATU3UPOBATh MYTH €€ pEIIeHUus M CAeNaTh



COOTBETCTBYIOIIME BbIBOJbI). PedepaT momkeH 3akaHUMBATBCA BBIBEJCHUEM
BBIBOJIOB 110 TEME.

I[To cBoeit cmpyxkmype pedepaT COCTOUT H3:

1. TutynpHOTO JUCTA;

2.Brenenus, re ctyaeHT GpopMymHpyeT mpoosieMy, TOMISKAIIYI0 aHATA3Y
Y UCCJIEI0BAaHUIO;

3.0CHOBHOTO TEKCTa, B KOTOPOM IIOCJIEOBATEIbHO PACKPHIBACTCS
n3OpanHas Tema. B oTiimume oT KypcoBOW paboThl, OCHOBHOW TEKCT pedepara
npeanoyiaraeT pasiesneHue Ha 2-3 maparpadga Oe3 BbiaeneHus raaB. llpu
HEOOXOJUMOCTU TEKCT pedepara MOXKET JOMOJHATHCA HWLIIOCTPALUSAMHY,
Tabnuiamu, rpapukamMu, HO UMHU HE CIIEeIyeT "meperpyxarb" TEKCT;

4.3akm04eHus, i€ CTyIeHT (GOpMYJIMPYET BBIBOJbI, CACIIAHHbIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criucka MCIOJb30BaHHOM JIMTEpATyphl. B TaHHOM CHMCKE Ha3BIBAIOTCS
KaK T€ MCTOYHHMKH, Ha KOTOpBIE CChUIAE€TCS CTYJEHT MpH MOATOTOBKE pedepara,
TaK U UHbIE, KOTOPBIE ObLIA M3YUYEHBI UM MPHU TOJATOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHuI] MAITMHOTIMCHOT'O TEKCTa, HO B
J000M cllydae HE JOJDKEH mpeBblmath 15 crpanun. Muatepan — 1,5, pasmep
mpudra — 14, monsa: neBoe — 3cm, npaBoe — 1,5 cM, BepxHee u HUxKHee — 1,5¢cMm.
CrpaHuLbl TOJKHBI OBITH IPOHYMEPOBaHbI. AO3alHbII OTCTYI OT Hayaja CTPOKH

paseH 1,25 cwm.

Hopsaaok cnauum pedepara u ero oueHKa
Pedepatsl mnumyTcs cTyJAeHTaMM B TEYEHHWE CEMecTpa B  CPOKH,
YCTaHABIIMBAEMbIE MPETOIABATENIEM 110 KOHKPETHOW JUCLUIUIMHE, JOKJIIAIbIBACTCA
CTyICHTOM U BBIHOCUTCS Ha oOcyxaeHue. IledaTHwlii BapuaHT claaercs
MIPENOAABATEIO, BEAYIIEMY JTUCLUIUINHY.
ITo pe3ynbTaTam NpOBEPKHU CTYAEHTY BBICTABIIAETCS ONPEAECICHHOE KOJIMYECTBO
OaJIJIOB, KOTOPOE BXOAUT B O0III€e KOJIUYECTBO OAIIJIOB CTYJIeHTa, HAOPAHHBIX UM B

TeueHue cemectpa. [Ipu onienke pedepara yuuThIBatOTCS COOTBETCTBHE COACPIKAHUS



BBIOpPAHHOM TEME, YETKOCTh CTPYKTYPhI pab0Thl, yMEHHE pab0TaTh C HAYYHOU
JUTEPATYPON, YMEHUE CTABUTh MPOOJIEMY U aHATTU3UPOBATH €€, YMEHHE JIOTUYECKH
MBICITUTh, BIIaJICHHE MPO(ecCHOHAIBHON TEPMUHOIOTHEHN, TPAMOTHOCTH O(POPMIICHUSI.

Ouenka 5 cTaBUTCS, €CITU BBIMIOJHEHBI BCE TPeOOBaHUS K HAMMCAHUIO U
3anuTe pedepara: 0603HadeHa npodiaemMa 1 000CHOBAaHA €€ aKTyallbHOCTb, CACNIaH
KpaTKUH aHallM3 pa3jIMuHbIX TOYEK 3pEHUS Ha pacCMaTpUBaeMyIo MpodiemMy u
JIOTUYHO U3JI0kKEHA COOCTBEHHAS MO3UIIMS, CPOPMYIUPOBAHBI BHIBOJIBI, TEMA
PacKphITa MOTHOCTHIO, BRIZIEPKaH 00BEM, COOTIOACHBI TPEOOBAHMS K BHEIITHEMY
o OpMJICHUIO, JaHbI TPABUIILHBIE OTBETHI HA JIOMOJIHUTEIBHBIE BOTPOCHI.

Ouenka 4 — ocHOBHBIE TpeOOBaHUs K pedepaTy U ero 3alluTe BbIIOIHEHBI,
HO TIPH 3TOM JIOMYIICHBI HE04eThl. B 4acCTHOCTH, MMEIOTCS HETOUHOCTH B
U3JI0’)KEHUU MaTepHualla; OTCYTCTBYET JOIHUECKasl MOCIIE0BATEIbHOCTD B
CYKJIEHUSIX; HE BbIIEpkKaH 00BEM pedepara; UMEIOTCS YIYIIEHU B 0(DOPMIICHHH;
Ha JIONIOJTHUTENIbHBIE BOMIPOCHI MPH 3aIIUTE JaHBI HETIOJTHBIE OTBETHI.

Ouenka 3 — UMEIOTCA CYIIECTBEHHBIE OTCTYTUICHUS OT TpeOOBaHUM K
pedepupoBannio. B yacTHOCTH: TeMa OCBEIeHA JTHUIIb YaCTUYHO; Oy IICHBI
dakTHUecKkue omMOKY B coiepKaHuu pedepaTa Wiv IMPU OTBETE HA
JIOTIOJTHUTEIHHBIE BOTIPOCHI; BO BPEMSI 3aIIUTHl OTCYTCTBYET BHIBO/I.

Ouenka 2 — Tema pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIIECTBEHHOE
HEMMOHUMaHUE TIPOOIEMBI.

Ouenka 1 — pedepaT CTyI€HTOM HE MPEJICTABIICH.

MeToanyecKkue peKOMeHIAIUN JJIsl MOATOTOBKY NMpe3eHTANM
JI71s1 TOATOTOBKY MPE3EHTAIIMU PEKOMEHIyeTCs UCToJIb30BaTh: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maket beamer. Camasi mpoctasi mporpaMmma Jijist
co3nanus npe3enrtanuii — Microsoft PowerPoint. J[11 moaroToBku npe3eHTanuu
HEe00Xx0aMMO 00paboTaTh MHPOPMALIUIO COOpPaHHYIO MPU HATUCAaHUU pedepaTa.
[TocnenoBaTenbHOCTh MOATOTOBKY MPE3EHTALIUN:

1. Yetko copMynnpoBaTh 1EeIb NPE3CHTAIUH.



2. Onpenenuts KakoB OyneT popmaT npe3eHTaluu: )KUBOE BBICTYIJIEHUE (TOT/a,
CKOJIBKO OYJIET €ro MpoAOIKUTEIbHOCTD) WIIH SJIEKTPOHHAS pacchlIka (KakoB OyIeT
KOHTEKCT IPE3EHTALNH ).

3. OTo06path BCIO COJIepKAaTENIbHYIO YaCTh JJIs MPE3EHTAIIUU U BHICTPOUTD
JIOTUYECKYIO LIENOYKY MPEICTABICHHUS.

4. OnpeaenuTs KI0UYEeBble MOMEHTHI B COJICPKAHUU TEKCTA U BBIICIIUTH HX.

5. OnpenenuTh BUIbI BU3yadu3aluu (KQpTUHKH) JIJIs1 OTOOpaKEHUS UX Ha
CJIaiilax B COOTBETCTBHH C JIOTUKOM, IIEJIBIO U Crien(rKoi MaTepuara.

6. [Togo6parth nu3aitH U GopMaTUPOBATh CIIAl bl (KOJTUYECTBO KAPTHUHOK U
TEKCTa, UX PACIOJIOKEHUE, IIBET U pa3Mep).

7. ITpoBepUTh BU3yaIbHOE BOCIIPUATUE MTPE3EHTALINY.

K Bupam Bu3yanu3aiuu OTHOCSTCS HILTIOCTpAIUU, 00pa3bl, TarpaMmbl,
Tabauukl. Mnmoctpaius — npeAcTaBlIeHUe pealibHO CYIIECTBYIONIETO 3pUTEIBHOTO
psna. O6pa3bl — B OTJIMUKE OT WILTIOCTpaluii — Metadgopa. X Ha3HaueHne — BBI3BATh
SMOILMIO U CO3JaTh OTHOIIEHUE K HEM, BO3EHCTBOBATh HA ayJUTOPHI0. C MOMOILBIO
XOPOIIO MPOyMaHHBIX U NPEACTAaBIsIEMbIX 00pa3oB, HH(MOPMAIIUS MOKET HAI0JTO
OCTaThCS B MaMATH YesoBeKa. /lnarpamMma — BU3yanu3alusi KOJIMYECTBEHHBIX U
KaueCTBEHHBIX CBs3el. VX UCMONB3YIOT )11 yOeIUTeNbHOU TEMOHCTPALUU JIAaHHBIX,
JUJISl TPOCTPAHCTBEHHOT'O MBIILJICHUSI B OTIOJHEHUE K JJornueckomy. Tabmuna —
KOHKPETHBIM, HAIVISIAHBIA U TOYHBIN I1I0Ka3 JaHHBIX. E€ OCHOBHOE Ha3HAYCHUE —
CTPYKTYpHUpOBaTh HH(OPMALIHIO, YTO MOPOM 00JIeryaeT BOCIPUSTHE JTaHHBIX
ayAUTOPHUEN.

IIpakmuueckue coeemvi no nOO20MoOEKe npeseHmayuu

— TMIEYaTHBIM TEKCT + CIaubl + pa3gaTOYHbId MaTEPUAIl TOTOBATCS OTAEIBHO;

— CcJaiael — BU3yaibHas 1ojada uH(popMaiuu, KoTopast 10KHaA COIePIKaTh
MUHHAMYM TEKCTa, MAKCUMYM H300pakKeHUI, HECYIITUX CMBICJIOBYIO Harpy3Ky,
BBITJIS/IETh HATJISITHO U MPOCTO;

— TEKCTOBOE COJEPKAHME MPE3CHTALUH — YCTHAS P€Yb WM YTEHUE, KOTOpast
JOJDKHA BKJIFOYATh apTYMEHTHI, ()aKThl, I0KAa3aTEIhCTBA U AMOIINH;

— PEKOMEHIyeMOE YHCIIO clanoB 17-22;



— o0s3aTenpHas HHGOPMAIHS IJIs TPE3SHTAIMN: TeMa, (haMUITUS U WHUITAATIBI
BBICTYTAIOIIET0; TJIaH COOOIIEHHUS; KPATKUE BBIBOJIBI U3 BCETO CKA3aHHOTO; CITUCOK
WCIIOJIb30BaHHBIX HICTOUHHUKOB;

— Ppa3gaToOYyHBIN MaTepuai — JOJKEH 00eCleuynBaTh Ty K€ ITyOMHY U OXBAaT, UTO
1 )KMBOE€ BBICTYIUUICHUE: JIFOAM OO0JIbIIIE JOBEPSIIOT TOMY, YTO OHH MOTYT YHECTH C
co00¥1, UeM HCUYE3aArOIINM U300paXEHUSIM, CII0OBA U CIIAl bl 3a0BIBAIOTCS, a
pa3IaTOYHbIN MaTepuall OCTAETCS MOCTOSHHBIM OCSI3a€MbIM HATTOMUHAHUEM;
pa3naToOvYHbI MaTepHall BAKHO pa3faBaTh B KOHIIE MTPE3CHTAIIUN; Pa3IaTOUHbBIN
MaTepUalIbl JOJKHBI OTINYATHCS OT CIAalI0B, JOJKHBI OBITH O0Jee
UH()OPMATUBHBIMU.

Tembl 10kJ1210B U pedeparoB
1.I1peBpaiiieHue YTJIEBOJIOB B TEXHOJIOTUUECKUX npoIrieccax:
MEJaHOMIMHOOOpA30BaHUE, KapaMeiau3allusd CcaxapoB; TMHIEBas IEHHOCTh
YTJIEBOJIOB.
2.BBICOKOMOIEKYISIpHBIE HecaxapoItoA00HbIC TTOIMCAXapyIbl: KIeTdaTKa, XUTHH,
XUTO3aH U UX OMOJIOTMYECKOE 3HAUCHHE.
3.IIpupoHbIE TOKCUKAHTHI ¥ IIHAHOTEHHBIC TIIMKO3UIbI (AMUTIAIMH; KyMapHH).
4.T'pynrbl pacTUTeNbHBIX O-TIIHUKO3U0B (CATIOHUHBI; COJIOHUH).
5.Posib  GaymmacTHBIX BeEMIECTB (TEMMIICIUIIONO3bI, IEJUIIOI03bl, MEKTUHOBBIX
BEIIICCTB) B IUTAHUU YEJIOBEKA.
6.IlexTuHOBBIC BEIIECTBA — HE3AMEHUMBIN (PAKTOp MUTAHMUS.
7.T'ereponoyincaxapu/ibl (MHYJIUH; TeMUIIEIUIION03a; PACTUTEIbHBIC KaMeau) U UX
OMOJIOrMYeCcKOe 3HAUCHHUE.
8.3aryctutenn u reneoOpa3oBaTeNd MOJHCAXapUAHOW TPUPOABI (Kpaxmad,
KpaxMaJiIoCoieprKalllie MPOAYKThI, IEKTUHOBBIC BEIIECTBA).
9.I1umeBast IEHHOCTh MACEJ U YKUPOB.
10. ®akTop F — He3aMeHUMBIE )KUPHBIE KUCIIOTHI.
11.Bocku — cinoxHbie 3(UPbl BEICOKOMOJIEKYIISIPHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT ¥ OJTHOOCHOBHBIX BBICOKOMOJICKYJIIPHBIX CIIUPTOB. DYHKIIUN KUBOTHBIX U

PACTHUTCIILHBIX BOCKOB.



12.Ctepuabl - ciaokKHble 3GUPHI BBICIIUX KUPHBIX KUCIOT M MOJULIUKIMYECKUX
CIIUPTOB (CTEPOJIOB).

13.Xonectepon (xonecteprt). DyHKIMM X0IECTEpHUHA B OPTaHU3ME YETIOBEKA.

14 . ®ochonmunuasl, UX CBOWCTBA M (YHKIMM B OpraHu3Me; NPUMEHEHHE B
XJIeOOTEeKapHON U KOHAUTEPCKOM MPOMBIIINIEHHOCTU (JIMIUTHH, Ke(alrH).

15. IlpupoHbie aHTUOKCHUIAHTHI, IPUCYTCTBYIOIINE B PSAAC PACTUTEIBHBIX MAaCe:
(Toko(epotbl; TCIUTUHBL, KAPOTUH; (Pr1aBOHbI). CUHEPTUCTHI AHTUOKHUCIIUTEIICH.
16. He3aMeHMbIe aMUHOKHCIIOTHI ¥ TPATUITAN HAITMOHAIBHBIX KyXOHb.
17.buonoruyeckasi IEHHOCTh OEJIKOB M ONTUMU3ALIMS KYJIUHAPHBIX PEIENTYP.
18.IlpuponHbie TOKCUKAHTBI: OHOTE€HHbIE AMHUHBI — CEPOTOHHH, THUPAMUH,
TUCTaMUH.

19.buonoruyeckasi akTUBHOCTb HEKOTOPHIX MENTHIOB: TOPMOHBI (MHCYJIMH,
IPOCTarjIaH/IuHbl) U €CTECTBEHHbIE aHAJIBI€TUKHU (3HIOP(PUHBI, SHKE(PATHHbI).
20.ITumeBbie  m00aBKM OEMKOBOW TPHPOABI: TeleoOpa3oBaTenn (PKEIaTHH);
MOJICTIACTUTENH (MUPAKYJIMH, MOHEIIUH, TAYMAaTHH).

21.Ilpumenenue GepMEHTOB B MUIIEBHIX TEXHOJIOTHUSIX.

22.AKTUBATOPBHI 1 UHTUOUTOPHI PEPMEHTOB.

23.'opMOHBI THUTIOTAJIaMyca — JIMOCPUHBI M CTATHHBI, UX XHUMHUYECKas MPUPOIA,
KJICTKU-MHIIICHA, MEXaHU3M JICHCTBHSI.

24.T'opmonsl Tunodusa (ageHorunodusa) — TPOMHBIE TOPMOHBI — UX XUMHYECKast
pUpoa, KICTKU-MUIIICHH, MEXaHU3M JICUCTBUS.

25.'opmonbl TiepudEepUUECKUX SHIOKPUHHBIX XUMHUYECKash MPUPOIA, MEXaHU3M
JeHCcTBUSI HA 00OMEH OETTKOB, YTIIEBOAOB, TUMTU0B, MUHEPAIILHBIN OOMEH.
26.'opMOHBI MECTHOTO 3HAUEHUS: TPOCTOTJIAHIWHBI, THCTaMUH, CEPOTOHUH,
CEKpETHH, U JIp.

27. IIpoBUTaMUHBI U AaHTUBUTAMUHBI.

28. ButaMuHbI Kak KOMIIOHEHThI KO)EPMEHTOB.

29.CUHEepTUCThI U AaHTUBUTAMUHBI.



30.BoopacTBOpuMbIE BUTAMHHBI:

o0paboTke

IIPONYKTax.

IMUIOCBBIX IIPOOYKTOB,

COXpPaHHOCTb

BUTaMHNHOB

N3MCHCHHUA BHUTAMHWHOB IIpHU KYHHHapHOﬁ

B IIMIICBBIX

31.KupopacTBoprMble BHUTAMHHBI: W3MEHEHUS BUTAMHUHOB MIPU KYJIUHAPHOU

00pa0OTKe TMHUIIEBBIX MPOTYKTOB,;

IIPONYKTax.

COXPaHHOCTb

BUTaMHUHOB

B IIHIICBBIX

32. BI/ITaMI/IHOHOI[O6HI)IC COCOINHCHUA: U3MCHCHUA BUTAMHWHOB IIPpU KYHHHapHOﬁ

06pa60TKe IMUOICBBIX IHPOAYKTOB, COXPAHHOCTb BHUTAMHWHOB B IIMIICBLIX
MpPOAYKTax.
KpuTtepuu oueHku npe3eHTaum JA0KJIA/a:
@ 5 0ayoB (6-7 0ass10B|8-9 6as10B (X0pOII0) 10-12 0a/u10B
5 (HeynoJieTBopuTe | (Y10BJIETBOPUTEIb (oTJIM4HO)
O = JIbHO) HO)
Kpurepun |Copep:xanne Kputepuen
[Mpobaema He|[Ipobnema packpsita|[IpoGiema packpsrita. |[Ipobnema  packpbiTa
packKphITa. HE nonHocThio. |IIpoBenen ananus npobiemsl |moaHoCcThO.  [IpoBeneH
° OTCyTCTBYIOT BriBoabl He caenanbl|6e3 MPUBJICUCHNUS |aHATTU3  MPOOJIEMBI  C
; E BBIBOJIBI W/WIN  BBIBOJBI  HE|JOMOIHHUTEIBHON NPUBJICYCHUEM
22 000CHOBaHBI nutepatypsl. He Bce BBIBOIBI | 1OTIOTHUTENBHON
%8 CZeTaHbl U/WiM 0OOCHOBAaHbI |IUTEpaTypsl.  BBIBOIBI
£ E 000CHOBaHBI
IIpencraBnsiema  s|IIpencrasnsemas [Ipencrasnsemas IIpencrasnsiemas
uHpOpMAIUs nHpopMaIus He |MHpOopMaIus He |nHpOopMaIusl
g JIOTHYECKH HE|CHCTEMaTHU3UPOBaHA |CHCTEMAaTU3UPOBaHA U |crcTeMaTu3npoBaHa,
c:a CBsI3aHa. He |w/unm He |TToCTeI0BaTENbHA. nocie0BaTebHa "
2 MCIIOJIb30BaHbI nocienosarenbHa  .|Mcnonp3oBaHo  Oonee 2 |IOrHUYEcKH CBsI3aHA.
5 po(heCCHOHANBHBI |UCIIONB30BaHO 1-2  |mpodeccHoHaNbHBIX UcnonszoBano Gomee 5
i € TePMUHBI MpoeCCHOHANBHBIX |TEPMUHOB npodeCcCHOHATBHBIX
= TEpMHUHA TEPMHUHOB
He Hcnonb3oBanbl Hcnonb3oBanbl  TexHonorud | LLInpoko ucnoab30BaHbI
HCIIOJIb30BAHBI texHojoruu  Power|Power Point. He Oonee 2|texHoyioruu (Power
E texuojoruu Power|Point  wactuuno.3-4|ommbok B mpeacraBmsemoii |Point u Ip.).
2 Point. bonbme 4|ommoOku B|MH(pOpMaLUH OTcyTCTBYIOT OIIMOKHU B
i ommnodoK B|MpencTaBisieMoit MPEJICTaBIAEMON
2 npejcTaBiIsieMod  |WHpOpMaIuH uHPOpMAITUH
= uHQOpMaIH
g Her orBeroB Ha|Tonpko oTBersl Ha|OTBETH HA BOMPOCH! MONHBIE(OTBETH Ha  BOMPOCH
-z BOIIPOCHI 3JIEMEHTapHBIC W/WIIN YaCTUYHO TOJTHBIE MOJIHBIE, c
28 BOTIPOCHI NPUBUJICHUEM
E = PUMEPOB u/uiv
o R HOSICHEHUH

- 9 0aI0B BBICTABIISACTCS CTYACHTY, €CJIM CTYACHT BLIPpA3WJI CBOE€ MHEHHE IIO

chOpMyTUPOBAaHHONW TPOOIEME, apTyYMEHTHUPOBAI €ro, TOYHO ONpPENCIUB €€




colepkaHue W cocraBiswonie. [IpuBeneHbl JaHHBIE OTEUECTBEHHOM U
3apyOeKHON JTUTEpPaTyphbl, CTATUCTUUECKUE CBEJEHUS, MH(POpPMAIUS HOPMATUBHO-
npaBoBOro xapaktepa. CTyIEHT 3HAaeT M BIAJEET HABBHIKOM CaMOCTOSTEIbHOMN
UCCJIEIOBATENHCKOW paboOThl MO TEME HCCIEeNIOBaHUS; METOJaMH U IpUEMaMU
aHalli3a TEOPETUYECKUX W/MIM TPAKTHUECKHX aCHEKTOB H3ydaeMoil 001acTu.
daxkTHUeckux OMMOOK, CBSI3aHHBIX C TMOHUMaHUEM MPOOJIEMbl, HET; TpaduIecKH
paboTa odopmIIeHa MPABUIBLHO

- 7-8 GamoB - paboTa XapaKTepU3yeTCsl CMBICIOBOU 1EIbHOCTHIO, CBSI3HOCTHIO
U TIOCJEeIOBAaTEIbHOCTBIO H3JI0KEHUS; JAOMyIIeHO He Oojee 1 omubku mnpu
OOBSCHEHUH CMbICTIA WU COJAep)KaHus mnpooOsiembl. g — aprymeHTanuu
TIPUBOJISITCS JTAaHHBIC OTEYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[Ipo/IeMOHCTPUPOBAHBI HCCIEAOBATEILCKUE YMEHHUSI U HaBbIKU. DaKkTHYECKUX
OIMOOK, CBSI3aHHBIX C TMOHUMaHUEM TpoOJIeMbl, HeT. JlomyieHsl OaHa-IBE
omuOKu B 0(hopMIIEHUU PAOOTHI

- 6-5 0amioB - CTYAEHT NPOBOAMUT JOCTATOYHO CAaMOCTOSITENIbHBIM aHaIu3
OCHOBHBIX STaliOB M CMBICIOBBIX COCTABJIAIONMINX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI UM TEOpPETHYECKOe OO0OCHOBaHHWE BBIOpaHHOW Tembl. [IpuBIeUeHbI
OCHOBHBIE€ HCTOYHMKH I10 paccMaTpuBaeMoil Teme. [lonyiieHo He 6omee 2 ommbok
B CMBICJIC UJT COAECPKaHUU TTPOOIeMbl, 0OPMIICHUHU PaOOTHI.

- 4 Oamna - eciau paboTa MpeacTaBiIseT coO0l MepecKa3aHHbIA UIH MMOJTHOCTHIO
NepenucaHHblii UCXOAHBIM TEKCT, 0€3 Kakux Obl TO HH OBLJIO KOMMEHTapHEB,
aHanu3a. He packpeiTa CTpyKTypa M TEOPETHYECKAash COCTABIISIONIAS TEMBbI.
Jomymieno Tpu wid Oosiee Tpex OMmUOOK B CMBICIIOBOM COJIEpP>KaHUU

packpbIBaeMoi pobiieMbl, B 0PpOPMIIEHUU PAOOTHI.

3ajanus 11 CAMOCTOSATEJILHOM Pa00ThI CTYACHTOB
Tema: BBeaeHue B XUMHIO OMOJIOTHYECKH AKTHUBHLIX BeIlECTB.

Crepeousomepusi.



Hean paboTbi: O3HAKOMUTHCA € 3a/layaMu U LessiMU Kypca. [TomyuuTs
NOHATHE 00 OCHOBHBIX KjaccaxX OMOJIOTMYECKH aKTUBHBIX BEIIECTB,
CTEPEON30MEPHH.

Copnep:xkanue padorbi:

11. [lenu u 3amaun Kypca.

12. 3nauenne OMOJIOTUUECKH AKTUBHBIX BEIIIECTB.

13. TlonmudyHKIMOHANBEHBIE MOJIEKYJIbL. OmpeesieHre, KI1acChl.

14. HenacolilieHHbIE KApOOHUIIBHBIE COEUHEHUS.

15. JlukapOoHUIBHBIE COCTUHEHUSI (muxapOoOHOBBIE KHCJIOTBHI,
OKCOKHCJIOTBHI).

16. OxcukapOOHUIBHBIC COCTMHCHHUS.

17. AMuHOKapOOHMIBHBIE COCTMHCHUS.

18. I'eomeTpuueckas U30MepHsl.

19. Ontuyeckast n30Mepus.

20. HomeHnknaTypa cTepeonu3oMepoB.

KonTpo/abHbIE BONIPOCHI:

1. B d4em nposiBisieTcs B3aUMOCBS3b TOMOJIOTOB 1 H30MEPOB?

2. Tlodemy y mpenenbHBIX YIIIEBOJOPOJOB €CTh TOJBKO BHYTPHUTPYIIIIOBHIE
WU30MEPBI U HET MEKTPYITIOBBIX ?

3. Ha KOHKpeTHBIX TmpuMepax TMOSACHUTE TIOHITHS XEMO-, PEruo- W
CTEPEOCETICKTUBHOCTH.

4. JlaiiTe omnpeneneHus MOHSITUSM: ACUMMETPUYECKUN XUPAIbHBIM aTOM,
MPOXUPATBHBIA aTOM, ONTHUYECKAass aKTUBHOCTh, YHAHTUOMEpPHI, KOH(PUTYypaIus,
aOCOIOTHAsE W OTHOCUTEIbHAs KOH(HTrypamww, paremar, IhacTepeoMEpHI,
Me3odopma.

5. KakoBO COOTHOIICHHME MEXKIy H30MepaMd H TayTomepamu? Yem
oOyclioBlieHa aKTHBHOCTHh BOJIOPOJia METHJIICHOBOW TPYMIbI (PSHUITHHTpOMETaHA?
N306pa3ute TayTomepHbie (opmbel HUTpoMeTaHa. KakoBo cTpoeHue ux oOIIero

MC30MCPHOI'0 rnoHa?



6. Uro sBnsiercsa mepoit onTuueckoil aktuBHOCTU? Kak oHa ompenensercs
HKCIIEPUMEHTANbHO? SIBIsIeTCS JM HaMYUe XUPAJIbHOIO aroma yriepoja
JOCTATOYHBIM YCIOBHEM MOSBJICHHS ONITUYECKON U30MEPUU?

7. OTnuyaroTCcs JId SHAHTUOMEPHI M0 Pu3nyeckuM KoHcTaHntam? bynyT nu
pa3nuuHbl  (U3HUECKHE KOHCTAHThl TeoMeTpuueckux uzomepon? Jlaiite
OOBSICHEHHE Ha TMpHUMEpe CTEPEOM30OMEPHBIX 6MmOop-OyTHUIOBBIX CIUPTOB U
ATUJICHIUKAPOOHOBBIX KUCIIOT.

3agaHus 119 CAaMOCTOSTEILHOM padoThI:

1. Ckonpko HeYeTHBIX KOH(popmamuii orBeuaeT 1,2-guxiopatany? UYem
MOKHO OOBSCHUTh BO3pAaCTaHUE JUIOJIBHOTO MOMEHTa 3TOr0 COEAMHEHHUS C
MOBBIIIIEHUEM TeMIIEpaTypbl?

2. B xaxmoil mape coequHEHUN YKakuTe 0oJjiee yCTOWYMBBIN H30MEp U
OOBSACHUTE MPUUMHY €ro OOJIbIIEH YCTOMYUBOCTH:

a) METWJILUKJIOMPOIIAH U LUKIOOYTaH;

0) STUIIMKIO0YTaH U METHIIIIMKIIONICHTAH;

B) yuc- v mpawc-1,3-TMMEeTUIIITUKIIOTICHTAH;

r) mpatc-1,2-auMeTunIuKIo0yTaH U IIUKIOTEKCaH.

3. Kakas xoHdpopmamms 1uc-2-METHILNMKIOTEKCaHoma Oyaer Jerde
BCTYIaTh B CIEAYIOIINE PEAKIINHU:

a) aTepudUKaIuu YKCyCHOU KUCIIOTOM;

0) OKHCIIEHHUS 10 KeToHa?

4. Hapucyiite dopmyiay mukiInueckoro yrieBogopona coctaBa CO6HI12,
KOTOpPBI yCTOWYMB K OpPOMHON BOJi€ W HOAMCTOMY BOJOPOIY, UMEET MpPAaHC-
KOH(UTypaluio 1 He MOXKET ObITh Pa3NI0KEeH Ha ONTUYECKUE aHTUIIO/IBI.

5. KakoBa reomeTpusi MOJIEKYJbl METHIdTUIINpoOnuiIaMuHa? MOXHO 1u
Pa3JIOKUTh 3TO COSAMHEHNUE Ha SHAHTHOMEDHI? [laliTe 00BsICHEHHE.

6. Omnpenenure aOCOMIOTHYIO KOHQUTYpaluio MNpU OO0OMX XHPaJbHBIX

LEHTPax B CTePEOn3oMepax 2,3-IuxXJI0OpIECHTaHa.



7. O6’I)HCHI/IT€, MMOo4Y€My TPCTHUYHLIC aMHHBI, Y KOTOPBIX C aTOMOM Aa30Ta
CBA3aHbl PA3JIMYHBIC YIJICBOAOPOAHBIC paAWKaJIbl, HC IIPOABJIAIOT ONTUYECKOMN
AKTHUBHOCTH.

8. M3oOpa3ute Bce MpOCTPaHCTBEHHbBIE N30MEPhl D-ranakTo3sl.

Tema: Yruaesoasbl.

Hean padorsi: [loayyuTs NoHATHE 00 OCHOBHBIX (PYHKITUSX,
KJIacCU(PUKALIMU, CTPOCHUU YTIICBOJIOB.

Conep:xkanue padoTbl:

11. YraeBoasl, onpeneneHue, PyHKIUU.

12. Knaccudukarus yrieBoI0B.

13. Crepeoxumus U KoOHPOpMaAIIUU MOHOCAXapPHUIOB.

14. ®u3uKo-XxMMHUYECKHE CBOMCTBA MOHOCAXapHJIOB.

15. I'nuko3uibl. B3auMOCBsI3b CTPYKTYPBI U OMOJIOTMYECKUX (PYHKIUH.

16. Onurocaxapusl U MOTUCAXAPUIBI.

17. Metoapl onpenenaeHus CTPYKTYypbl: XHMHUYECKHE, (HDepMEHTAaTUBHBIE,
(bU3UKO-XUMUYECKHE.

18. JIlucaxapuapl: MalbTO3a © JIAKTO3a, TEHTHOOMO3a, IIeUI00n03a,
caxapo3sa.

19. [Tonucaxapupl: TOMOIOJUCAXapuabl (KpaxMai, amuio3a, TJIHKOTEH,
IEJUTION03a, IEKCTPHUHBI).

20. I'etepo-nionucaxapuabl - MPOTCOrTUKAHbl (THATypOHOBAas KHCJIOTA,

XOHJAPOUTHHCYIb(ATHI, TCITAPHH).

KoHTpoJibHBIE BONIPOCHI:

1. Crpoenue, knaccudukaiys, HOMEHKIATypa yrieBOJI0B.

2. JlaiiTe ompezesieHUE yrieBolaM U MEePEUnCInTe uX (QyHKIUU.

3. B uem paznuumsi CTpyKTypbl aMUJIO3bI U aMUJIOTICKTHHA?

4. Monocaxapupl. OcHOBHBIE CTEPEOXUMUYECKHE NOHATHUSA

MOHOCaxapujaoB.



5. CewmeiictBo D- u L-anpno3. D- u L-xeTo35l.

6. MeTobl HapallMBaHUsI YTJIEBOIHOM 1IN Caxapos.

/. MeTobl 1eCTPYKIIMHU CaXxapoB.

8. OcCHOBHBIE peaKIIMu MOHOCAaXapHJIOB.

9. T'mapazoHsl, 03a30HBI, 030TPHA30JIBL.

10. MetunoBble, OEH3UIOBBIE H TPUTHIOBBIE A3(UPHI MOHOCAXapHIOB.

11. CnosxHble 3QuUpbl MOHOCAXAPHIOB.

12. I'MuKOo3uIbl U TIIMKO3HUIHBIE IPOU3BOIHBIE MOHOCAXaPU/IOB.

13. Yro Takoe nonucaxapuabl, TeTEpONOINCAXapUIbl, TOMOIIOJINCAXapUIbl?

14. TlpaBuibHBI JIM YTBEPXKACHUS: a) TelapUuH CHOCOOCTBYET CBEPTHI-
BaHUIO KPOBH; O) TJMKOTEH - OCHOBHOM 3allaCHOM IOJHMCaxapuj 4elioBeKa; B)
TMaTypOHOBAas KHUCJIOTA SBJIETCS OCHOBHOM COCTAaBHOM YacThIO MEXKJIETOYHOI'O
BemecTna’?

15. Kakoii n3 caxapoB He 001a/laeT BOCCTaHABIMBAIOIIMMH CBOMCTBaMU?

16. HazoBuTe 3amacHble yraeBOAbl OpraHu3Ma U pacTCHUH.

17. TlepeuncnuTe monucaxapuasl, KOTOPbIE HE YCBaUBAIOTCS YEIOBEKOM.

3aganus 11 CAMOCTOATEIHLHOM PadoOThI:

1. TlpuBeaute mpumep aabIONEHTO3bI, KETOI€KCO3bl, 0-D-mrpano3sl u P -
D-dypano3sl (M306eraiite moBTOPOB, AJIsI U300pa)K€HUsl LHUKINYECKUX (POpM HC-
MOJIB3yWTE MepPCIEeKTUBHBIE (POPMYIIBI Xeyopca).

2. TlpuBemute Bce BO3MOXHBIE TayTOMepHBIE (popmbl 1151 D-keunossr u D-
NCUKO3bl  (HUcmionb3yiiTe (opmyner Xeyopca). Kakum o00pa3zom MoxkeT OBITh
oOHapy»XeHa TayTOMepHs MOHOCaxapoB B pacTBope?

3. IlpeBpamenue o-D-rmrokonupanossl B B-D-rirokonupano3y B Kucioiu
cpene (aHoMmepu3ammsi) MOXKET OCYIIECTBIATHCA O€3 PACKPBITUS MHUPAHO3HOTO
nukia. [Ipeanoxxure MexaHu3M aHOMEpHU3aLIUU.

4. OCHOBHBIM KOMIIOHEHTOM KarlCyJbl, 0OBOJaKMUBAIOIIEH MHEBMOKOKK, U
BEIIIECTBOM, OTBETCTBEHHBIM 3a CMEIU(PUIHOCTH €TO PeaKINii aHTUTEH- aHTHUTETIO,
apisierca nonucaxapua (M = 150 000). I'maponus 3Toro caxapuja MpPUBOJUT K

IMMOJIYUYCHUIO S3KBUMOJIIPHBIX KOJIMYICCTB D-rnroko3s! n D-I“JII-OKypOHOBOI\/i KHCJIOTBI,



IIPU OCTOPO’KHOM OKHCJIEHUH 00pa3yercs LeUI00MypoHOBasi KuciaoTa (YpoHOBas
KHCIIOTa - TMPOU3BOJHOE IeJUI00MO3bl). MeTWIHpOBaHUE C MOCJIEAYIOIIUM
TUAPOJIM30M MPUBOJUT K SKBUMOJIAPHBIM KoyuecTBaMm 2,3,6-Tpu-O-metnin-D-
rmoko3bl U 2,4-nu-O-metun-D-rmokypoHoBoit  kuciotel. KakoBa BeposTHas
CTPYKTypa nojmcaxapuaa’?

5. Paddunoza — tpucaxapun, comepxammiics B cBekiie (CigHz016). 'nn-
poJii3 B MPUCYTCTBUM KHUCIOTH AaeT D-dpykrosy, D-ramakro3y u D-riroko3sy;
THAPOIIU3 MO/ IeHCTBUEM (EepPMEHTa O-TalaKTO3W a3kl MPUBOAUT K D-ramakTose u
caxapo3se; IpH T'HApOJIu3e MoJ JHCTBUEM MHBEPTa3bl ((PEPMEHT, pacIleIIIOMmUN
caxaposy) obpazyetrcsi D-dpykroza u aucaxapujg —mennbuosa. VcueprnbiBatoiee
MeTuiIupoBanue paddGUHO3BI C MTOCIEAYIOMUM TUipoin3oM aaet 1,3,4,6-tetpa-O-
metuin-D-ppykrosy, 2,3.4,6-tetpa-O-metun-D-ranakrosy u 2,3,4-tpu-O-metun-D-
rmoko3y. KakoBa crpykrypa padduHo3sl u Menubmoswsi? M3o0paszure 531u
COCMHEHMs] B BHJE MEpCHEKTUBHBIX ¢Gopmyn Xeyopca. OOnajgaroT M OHU
BOCCTaHaBIMBaOMMMKU  cBoWicTBamu?  [lpuBenure HazBanue padPUHO3BI,
WCIIOJIb3Ysl PUHSTHIE COKPAICHUS JJI MOHOCAXapHUIHBIX OCTaTKOB.

Pexomenayemblie TeMbl pepepaToB:

1. IlpeBpaimieHue  yrieBOoJOB B TEXHOJOTMUECKHMX  IpOLIECCax:
MEJIaHOUAMHOOOpa30oBaHUe, KapaMmenu3alus caxapoB; IMUIIEBas LEHHOCTb
YTJIEBOJIOB.

2. BrpicokomoleKyIspHble HecaxapornoJo0HbIe MoIUcaxapubl: KieT4yarka,
XUTHH, XUTO3aH U UX OMOJIOrHYeCcKOoe 3HaUCHHE.

3. IlpupogHbie TOKCHMKAHTBHI W ILIMAHOT€HHBIC TJIUKO3UJbI (aMUTIAIUH;
KyMapHH).

4. T'pynmel pactuTeabHbIX O-TIMKO3UA0B (CAIOHUHBI; COJIOHHH).

5. Ponp 6annacTHBIX BeleCTB (TEeMULIEIUTIONO3BI, EJUTIOI03bI, TEKTUHOBBIX
BEILECTB) B IUTAHUU YEJIOBEKA.

6. IlekTHHOBBIE BelIECTBA — HE3aMEHUMBIN (DaKTOp MUTAHUSI.

7. T'erepononucaxapuipl (MHYJIHWH; TE€MHULEIUIIOI03d; PACTUTEIbHbIC

KaMe/u) U X OUOJIOTHUYECKOE 3HaUeHHUE.



8. 3aryctuTenu u reixeoOpa3zoBaTen NOJUCAXapUIHON TPUPOABI (Kpaxmail,

KpaxMaJIOCOACPKAIIUC ITPOAYKTBI, ICKTUHOBBIC BGHIGCTBa).

Tema: JInnuaebl.

Heapb padorbl: [TomyunTs NoHATHE 00 OCHOBHBIX (PYHKIIHSIX,
KJIacCCU(UKALIMU, CTPOCHUHU JTUITH]IOB.

Copnepsxkanue padoTbi:

8. Jlumuasl, onpenenenue, kinaccupukanua. DyHKIUU — JTUIHIOB.
CrepeoxuMusi © HOMEHKJIATypa.

9. HeombuisieMble JUNUABL: CTEPUHBI, M30IPEHOMUBI, >KUPHBIE KHUCIIOTHI,
IPOCTAHOU/IBI.

10. HeliTpasibHble TUMHIbI: OCHOBHBIE KJIACCHI.

11. Crepuasl, CTpoeHUE, CBOICTBA.

12. ®ochonunuasl. Knaccuduxamnus 1 HOMEHKIATYpA.

13. Auunriaunepuasl, CTpOSHUE, CBOKWCTRA.

14. I'muuepodochomunuast (bocharunnas KHCJIOTA,
docharuanasTaHoaamMuH, GochaTHIUIX0IKH, GochaTuarICepUH).

KonTpoabHbIE BONPOCHI:

1. Kakwue BemecTBa HA3BIBAIOTCS JTATTHIAME?

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

3. Tlo KakoMy NMPH3HAKY JMIUIbL IEIATCSA HA OMBUISEMBIE  HEOMBLIIEMBIE?

4

Kakue (hyHKIIMM B OpraHu3Me BIIOIHAIOT HelTpaitbHble uiuabl (TAL)?

5. Moxuo 1 (ochommnuasl Ha3BaTh MOISPHBIMM BeliecTBamMu? OOOCHYMHTE

CBOU OTBET.
6. HasosuTe KHpHBIE KUCIIOTHI, THIIMYHBIE JUIS JIMIIAI0B OPraHM3Ma YeJIoBEKa.
7. Yro Takoe npocraryianauHbl? Kakoe 3HaueHne OH1 MMEIOT J1J1s1 OpraHu3Ma’?

8. HaszoBuTe OTIMYUTENBHBIE OCOOCHHOCTH MOAKOKHOTO KMPa YEJIOBEKa,

JKHpa Nne4YCHU U KUpa CJIIMBOYHOI'O Maclia.



9. HasoBure OTIMYMTENLHBIE OCOOEHHOCTH IMOAKOXKHOIO JKUpa YEIOBEKA,
YKUpa MEUYCHU U KUPa CIUBOYHOTO Maca.

10.006bsacHuTe, MOYEMY YTBEPKAECHHE O TOM, HYTO TPHALMITIMIEPHILI
SIBJISFOTCST OCHOBHBIM  JIMIIUIHBIM KOMITOHEHTOM OHOJIOTMUECKUX MeMOpaH,
HEBEPHO.

11.Ha xakoM CBOWCTBE, W KaKuX JIMIKAOB OCHOBAHO 0OOpa30BaHHE
aunocoM? I'ie OHM HAXOJAT NPAKTUUECKOE MPUMEHEHHE?

12.B uem ommume nepebposugoB or rannmosunos? K kakoit rpymme
JIMIIAA0B OHHU OTHOCSATCS?

13.Yro oOmero u B 4YeM pa3HMIA CTPYKTYphl CYJIb(OJIUIUIOB M Iie-
pebpo3u0B?

14. Hanmmure popMyIly XOJECTEPUHA M YKAKUTE €r0 3HAUEHHE.

15.TTepeunciure ocHoBHbIe GyHKIMU GOCHOIMIHIOB.

16.B 4em 3HaYCHNE TIUKOIUTHIOB?

17.Ha3oBuTe 0OCHOBHBIE (DYHKIMHU JIMIIONPOTEUIOB.

18.1Touemy ruuepodochaTrabp XOPOIIO PACTBOPAIOTCS B BOJE?

3aganus 1JIs CAMOCTOSITEILHOM PadOThI:

1. Hamummre ypaBHEHHS pEaKIUH CTYyNEeHYATOro (HepMEHTATHBHOTO
TUIPOJIN3a TPUTIIUIIEPUIOB: TTAJTLMUTOIUOJIEHHA, OJICOIUIaypHHA, TPUOJIEHHA.

2. Bricmiue >XupHBIE KUCIOTHI pa3pylIaloTCs MPEUMYIECTBEHHO MyTeM [-
OKHCJICHUSI. OcymiecTBuTe CTYyTICHYATHII (dbepMeHTaTUBHBIN pacnan
MaJIbMUTOOJEHHOBOM KUCIOTHI YKa3aHHBIM criocoboM. Ha3oBuTe mpoMekyTouHbIe
MIPOYKTHI U PEPMEHTHI, YCKOPSIOIIHNE MPOIIECC.

3. JluHonemass KucCiOTa paspymiaercss myTteMm [-okucienus. Hamummre
YpaBHEHUSI PEAKIMA CTYNMEHYaToro (HEPMEHTATUBHOTO pacrajga JUHOJIEBON
KHCIIOTHI. HazoBuTe MeTaOOMHMTHI U (DEPMEHTBI, KATATM3UPYIONINE PCAKITHN.

4, HS-KoA HeoOXoauMm Il aKTHBHPOBAHMS BBICIIMX JKUPHBIX KHCJIOT.
YKaxutre MyTH €ro BBICBOOOXKIEHUS B OpPraHM3ME >KUBOTHBIX M HAMMIIUTE

COOTBETCTBYIOIINE YPABHEHUS PEAKIIUH.



5. B 6uocuHTEe3€ CTeapuHOBOM KUCIOTHI OJHON U3 MPOMEKYTOUYHBIX CTaUI
aBisgeTcsl mpeBpaieHue: kKanpui- S -KoA—kanpunun-S-KoA. Hanummre
YPaBHEHHUS PEaKIUil U YKaXUTE PEPMEHTHI, YCKOPSIOLINE 3TH MPOIECCHI.

6. 3aBepliarolmuM 3TaroM OWOCUHTE3a IIEPOTMHOBOM KHCIIOTHI SIBISIETCS
npeBpaiieHue:; aurHonepui- S -KoA—uneporun- S -KoA.

Harmmmure ypaBHeHHsI peaknuii U HAa30BUTE (DEPMEHTHI, YCKOPSIONIUE 3TH
MPOLIECCHI.

Pexomenayemble Tembl pedepaToB:

1. TlumeBast IEHHOCTh MaceN U KUPOB.

2. @axrtop F — He3aMeHUMBbIE KUPHBIE KUCIIOTHI.

3. Bocku — crnoxHble S3(UPBI  BBICOKOMOJEKYJISPHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT U OJJHOOCHOBHBIX BBHICOKOMOJIEKYJISIPHBIX CIIUPTOB. DYHKITUU
YKUBOTHBIX U PACTUTEIBHBIX BOCKOB.

4. Crepuapl - CHOXHBIE OS(QUPHl  BBICIIUX KUPHBIX KHUCJIOT U
MOJUIUKINYECKUX CHOUPTOB (CTEpoiioB). Xonectepon (xonectepuH). DyHKuuun
X0JIECTEpUHA B OPraHU3Me YEJIOBEKa.

5. @dochonumnuasl, UX CBOMCTBA M (YHKIIMK B OPraHU3ME; MPUMEHECHHE B
xJ1e00NEKAPHON U KOHAUTEPCKON MPOMBIIIIEHHOCTH (JIMLIUTHH, Ke(PaauH).

6. IlpupoaHble aHTHOKCHUIAHTHI, TPUCYTCTBYIOMINE B PSAAC PACTUTEIHHBIX
Macen:  (TOKOQeposbl,  JICUUTUHBI;  KapoTuH;  (uaBoHbl). CHHEPTUCTHI

AHTUOKHUCIIUTEJIEH.

Tema: AMHUHOKHCJIOTHI, 0€JIKH, HeNTHIbI.
Hean pa6orei: [ToayuuTs NoHATHE 00 OCHOBHBIX (PYHKIUSX,
KJ1accu(UKaIu, CTpPOSHUN OCIIKOB.
Copepxanue padoThbI:
13. HomenknaTypa 1 kiaaccupuKaiys aMUHOKHUCIOT.
14. ®u3uKo-XMMUYECKUE CBOMCTBA aMUHOKHCIIOT.
15. CrepeoxuMusi aMUHOKHCIIOT.

16. Ctpoenue nentuaoB. Knaccudukanus 1 HOMEHKIATypa.



17. CrepeoxuMusi MENTUIHOMN CBS3H.

18. OnpeneneHue NEPBUYHON CTPYKTYPHI MENTH]IOB.

19. Onpenenenne aMMHOKUCIOTHOTO COCTABA.

20. [TepBuuHas cTpykTypa O0enkoB. BumoBas cneniupuaHOCTb.

21. Kordopmarus MEeNTHAHBIX Ileneil B Oeiikax (BTOpUYHAS, TPETUYIHAS
CTPYKTYDBI).

22. YeTBepTrUuHas CTPyKTypa OCIIKOB.

23. OyHK1MU OETKOB B OPraHU3Me.

24. AMUHOKUCIIOTHBINA COCTaB OEJIKOB.

25. ®U3UKO-XUMUYECKHE CBOMCTBA OEIKOB: aM(POTEPHOCTH, PACTBOPUMOCTb.

KoHTpoJibHbIE BONIPOCHI:

1. Yto HazwiBaroT OenkamMu? AMUHOKUCIOTaAMH?

2. Tlepeuncnute QyHKIMH OEIKOB, aMUHOKHUCIIOT B OPTaHU3ME YEIOBEKA.

3. Kakoe paznuune B CTpOCHUH aMHUHOKHCIIOT aJlaHWHA U TUCTUANHA?

4. Hanummre XuMUYECKyr0 (QopMysy TMeNTUa BalWI-TIUIUI-TPOJINII-
METHOHUJI-TITyTaMHUHa.

5. Hamumure xumuyeckue (HOpMyibl TPEOHWHA M METHOHWHA. YKaKHUTE
pa3nuuMe B KaueCTBEHHOM COCTaBE AMUHOKHUCIOT M TPUBEIUTE MPUMEPHI
peaxiuii, MOATBEPKAAIOIINX PA3TUINE B XHMHIECKOM CTPOCHHUU.

6. Hanummre xumudeckyro ¢GopMysy MENTUA CEPHII-IEHITUI-TPEOHIII-
MPOJIMHA.

/. B dem paznuuue aMUHOKHUCIOT (heHuamaHnHa u apruanaa? Hamummre
yYpaBHEHUSI I[BETHBIX PEAKIMM, XapakTEPHBIX I KaKIOW U3 Ha3BaHHBIX
AMUHOKHCIIOT.

8. Kakme (¢yHKIMOHAIBHBIE TPYMIBI BCTPEYAIOTCS B pajuKajiax
amuHokucnor? IlpuBenure mpumepsl: a) THUAPOPOOHBIX Tpymil, O) KUCIBIX H
OCHOBHBIX TPYyNM, B) CYJAb(OTUAPWIBHBIX TPYII. YKaKHTE, B COCTAaB KaKHUX
AMUHOKHCIIOT OHU BXOJIAT.

9. B uem cnenuguka CTpOeHUsI KaTATMTUYECKHU aKTUBHBIX OCJIKOB?



10. JlaliTe XapaKTepUCTHUKY JICKTPOHHOTO CTPOCHUS U CBOMCTB MENTHUIHOMN
CBsI3U OEITKOBOM MOJIEKYJIBI.

11. B uem cnenuduka cTpoeHus OEITKOB-TOPMOHOB?

12. TlpuBeanTe npuMephbl 3aBUCUMOCTH OMOJIOTUYECKON aKTUBHOCTH OEJIKOB
OT WX NEPBUYHON CTPYKTYPBHI.

13. OOBsiCHUTE NPUYMHY YCTOMYMBOCTH BTOPHUYHON CTPYKTYpBI OEJIKOB.
[IpuBenuTe nmpuMepsl OETKOB, BTOPUYHAS CTPYKTYpPa KOTOPBIX Pa3IMYHA.

14. Kakne Oenku Ha3bIBalOTCSA aHTHTENaMu? B yeM cnemuduka w#x
CTpPOCHUS?

15. [TokaxkuTe XapakTep XMMHUUECKUX CBSI3€H, YUAaCTBYIOIIKUX B 0Opa30BaHUU
TPETUYHON CTPYKTYpPhI O€IKOBOI MoJieKyJbl. [IpuBequTe npuMepsbl, yKa3bIBaroL1e
Ha 3aBUCUMOCTbH (POPMBI OEITKOBBIX MOJIE KYJI OT TPETUUHOU CTPYKTYPBHI.

16. OOBsiICHUTE MPHUHIIUII CAMOCOOPKHU YETBEPTUIHON CTPYKTYPHI OCIKOBBIX
MouekyJl. [IpuBenuTe npumepsbl Takux O€NKOB. BeIsICHUTE, K KaKOH rpyIine OeIKoB
OTHOCATCA anbOyMuH, KazeuH, ¢GpuOpouH u rnolynuH. [lokaxute pasnuune B MX
CBOMCTBAaX U CTPOCHHUH.

17.Yto oOmero u YeM OTIUYAIOTCA XPOMOIPOTEHHBI OT METaJO0-
NpOTEeMHOB? YKaXuTe Ha OMOJIOTHYECKYIO POJIb JAHHBIX OCJIKOB.

18. [aiite xapakTepucTUKy (QYHKIHH OenkoB B opranu3me. [IpuBemute
IPUMEDBI.

3amaHus 11 CaMOCTOATEILHOM PadoThI:

1. B Kakux W3 NPHUBEACHHBIX HWXKE CIYyYacB HET COOTBETCTBUS MEXKIY

CTPYKTYpHOU (HOpPMYJION U Ha3BaHUEM (-aMUHOKHUCIIOTHI? JlaliTe mpaBuiIbHBIC Ha-

3BaHUSL.
1) N \ Tpunrodan
(10H2—$H—COOH
N NH,
2) H,NOC — CH,—CH—COOH AcnaparuHoBasi KMCIIOTa
|

NH,



3) HOOC—HZC—CH2/C|:H—COOH I'mytamuu
NH,

4) NH,—CH,—CH,-COOH AJIaHAH

5) (CH3)2CH—C|:H-COOH Banuu
NH,

2. W3o0pa3ute L-crepeomzomepbl aMHUHOKHCIOT, MpHUBEACHHbIX B Nel B
BU/IE TPOEKITMOHHBIX popMyt Duiiepa.

3. Hamumure ypaBHEHUSI KHUCIOTHO-OCHOBHOT'O PAaBHOBECHSI B pacTBOpax
npu pH ~ 1,4, 8 u 12 nia crexyomux aMUHOKUCIIOT:

a) cepuna (Ser);

0) acaparuHOBOM KUCIOTHI (ASp);

B) ructuauHa (His).

4. Hackonbko BakHa aMUHOKHCIIOTHAasi  TOCJIEJOBATEIbHOCTD IS
COXpaHEHHUs1 OMOJOTMYECKON aKTUBHOCTH Oejika 0COOCHHO HArJIsATHO MOKAa3aHO Ha
pUMEpPE CEPIIOBUTHOKIECTOUYHON aHEMUU - HACJIEICTBEHHOTO 3a00JieBaHUs, CBS-
3aHHOTO C TCHETHYCCKOM aHOMAaJIMEH T'eMOTJIOOMHA. YCTaHOBJIICHO, YTO B TOM
TIOJIOKCHUHU TIOJIUTICTITUTHOM II€MH, B KOTOPOM TENTHA W3 HOPMAJIbHOTO Te-
MoryioorHa (A) COAEPHUT OCTATOK TIIyTaMHHOBOM KUCIOTH (Glu), B aHOMaIbHOM
remoryioonne (S) HaxoauTcs octaTtok BanmHa (Val).

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

OO0BbscHUTE, TOUEMY TaKas 3aMeHa MPUBOJUT K M3MEHEHHIO PACTBOPUMOCTH
remoryioouna S? KakoBo 310 uzmeHnenne? MyTaHTHBIN TeMOTTIOOMH S BBISBIISIOT C
MOMOILBIO  3JIEKTPOOPETUUECKOTO0 TECTa, CpaBHUBAas TeMOMNIOOMH S ¢
HOpPMaJbHBIM TeMorjioouHoM A. OOBSCHHUTE, B YeM JOJKHO OBITh OTJIHUYHE

anextpodoperpamm (S) u (A).

Pexomenayemblie TeMbl pepepaToB:



1. HesameHHMbIE aMMHOKHUCIOTHI U TPATUIIUN HAIIMOHAIBHBIX KyXOHb.

2. buomormdeckass IEHHOCTh OCIKOB H ONTHUMH3AIUSA KyJIHHAPHBIX
perentyp.

3. IlpupomHbie TOKCHKAHTHI: OMOTCHHBIE aMUHBI — CEPOTOHHH, THPAMUH,
TUCTaMUH.

4. buomornyeckas aKTHBHOCTh HEKOTOPBIX MEMTHIOB: TOPMOHBI (MHCYJIHMH,
MIPOCTArJIaHIMHbBI) U €CTECTBEHHBIE aHATIBI'C€TUKH (SHIOP(UHBI, SHKE(DATUHBI).

5. Tlumesbie 70OaBKU OEIKOBOUW MPHUPOABI: rejaeoOpazoBaTenu (KEIaTHH);

MOJICTIACTUTENHN (MUPAKYJIUH, MOHEIIMH, TAYMAaTHH).

Tema: Hyk/ieuHOBbI€ KHCJIOTHI.

Hean pa6orbi: [loayuuTs NOHATHE 00 OCHOBHBIX (DYHKITUSIX,
KJ1accuUKaIuu, CTPOCHUU HYKJIEMHOBBIX KUCJIOT.

Copepsxkanue padorbl:

10. CtpoeHne HyKJI€O3UIOB.

11. HomeHknaTypa HyKJICO3HUIOB.

12. Hykneotuasl. CTpoeHue, HOMEHKIATypa.

13. Kondopmanus KOMIOHEHTOB HYKJICHHOBBIX KHCIIOT.

14. CuHTe3 HyKJIEO3UI0B.

15. CuHTe3 HYKIJICOTHIOB.

16. HyknewHoBble  KHUCIOTHI.  llepBuuHas, BTOpWYHAs,  TpETUYHAS
CTPYKTYpHI.

17. Otnnuue IHK ot PHK.

18. ®u3nKo-XxMMHUUYECKHE CBOMCTBA HYKJICHHOBBIX KHUCIIOT.

KoHTpoJibHBIE BONIPOCHI:

1. VYkaxwute cxonctBa U paznuuus B xumuueckom coctaBe JIHK u PHK.
Oxapakrepusyiite konmuectBeHHoe coaepxkanue JIHK u PHK B opranmsme u

MECTa HUX JIOKAJIU3allhuH B KICTKC.



2. JlaiiTe mOHATHE O TPUHLUIE KOMIUIEMEHTAPHOCTH  a30TUCTBIX
OCHOBAHUM, BXOJAIINX B COCTAB HYKIIEMHOBBIX KUCJIOT. BIsICHUTE XapakTep CBS3U
MEXIy KOMIUIEMEHTaPHBIMH OCHOBAaHUSAMH Ha KOHKPETHBIX IIPUMEPAX.

3. VYkaxure ocobeHHOCTH HyKIeoTuaHoro coctaBa JIHK. [laiite mpaBuia
Yapradda v 00bSICHUTE UX CYITHOCTb.

4. Onumure xapakTepHbie 4epTsl BropudHoi cTpykTypsl JJHK. O6bacuuTe
pUpoay cui, yaepxupatromux Mosiekyny JJHK B Takom cocTostHum.

5. Onunmure 0cOOEHHOCTH NepBUYHOM CTpYyKTYpbl T-PHK.

6. BrpisiBUTE 3aKOHOMEPHOCTH MEPBUYHON CTPYKTYPhI BBICOKOIIOJIMMEPHBIX
p-PHK, ocobeHHOCTH MX BTOPUYHON U TPETUYHON CTPYKTYP.

3ajaHusd 11 CAaMOCTOSATEILHOM padoThI:

1. Hamummre  TtaytoMepHble  (OpMBI  OCHOBaHMil: TryaHWHa, 5-
OKCUMETHWIIIHTO3WHA, NO-MEeTUIaICcHUHA, S-METHITypaluia.

2. Hamumure xumuyeckue (HOpMyNbl YPUANIOBOM W HCEBAOYPUAMIOBON
KHUCJIOT. YKaXXUTE, B COCTAaB KaKUX HYKJIEMHOBBIX KUCJIOT OHHU BXOAAT. OObsiACHUTE
POJIb MICEBIOYPUIUIOBOM KHCIIOThI KaK CTPYKTYPHOTO MOHOMEpA.

3. Hamummure  xumuueckue  ¢GopMmysibl  TyaHO3WH-3'-MOoHOdocdara,
TUMUANH-5'-MOHOQOchaTta u ypuauH-3'-MoHOpOChaTa. YKaXKHUTe, KaKue U3
HYKJICOTHUJIOB SIBJISIIOTCS TOJBKO MPOAYKTAMU JE€rpajallid HYKJICUHOBBIX KHCIOT U
KAaKHE U3 HUX MOTYT Y4aCTBOBaTb B PECUHTE3E.

4. K kakomy THIy coequHeHu npuHaanexxut ATP?

1. Hykneo3un; 2. Hykneorun; 3. A3otucroe ocHoBaHue; 4. TpUHYKIEOTH.

NH,
N \N
OH OH OH </ |
o /)
HO-P-0O-P-0-P-0O-CH, N N
I 1l Il 0]
O O O
OH OH

5. VkaxuTe TUIBI CBs3eM, umeroniuxcsa B ATP: aHruapuHbie, CI0XKHO-

3(1)I/IpHBIC, I''TMKO3HUIHBIC. Kakue u3 HUX CrtoCOOHBI TOJIBKO K KHCJIOTHOMY, a4 KaKue



U K IIeJOYHOMY Tuaposin3y? Kakue cBsi3u Ha3bIBalOT Makpospeudeckumu? KakoBa
ounosiorudeckas poiab ATP?

6. B pesynpTare Kakoro MyTareHHOTo BO3ZEUCTBUS 00pa3yeTcst 3TOT Hpo-

O
CH,CH
Hjl\ /I\LH
O N ,}, O
R, R,

TyKT?
7. Kaxk peanuzyercs ycTpaHeHHE 3TOro Aedexra?
8. K kakoMmy THIy MyTaluu- 3aMEHE OCHOBAHUS WJIM CIIBUTY PAMKU CUHUTHI-

BAaHUA - IPUBEJIET MOSIBIICHUE 3TOr0 coenuHenus B JJHK?

Tema: I'eTepouukIMYecKre COCIUHEHUS.

Hean padorsl: [[oayduTh TOHATHE O TETEPOLUKINYECKUX COCTUHEHUSIX,
WX CTPOCHUH, KJIacCUPUKAIMKI U PYHKITUSIX.

Copnep:xkanue padorbl:

15. T'eTeponMkIMUecKue OCHOBAHUS MUPUMHUIUHOBOTO U IyPHUHOBOTO PAJa.
Knaccudukanys 1 HOMEHKIIATypa.

16. [TpousBoaHble TUpHUIUHA (HUKOTHHOBAs KHUCJIOTA, aMHUJ HHUKOTHHOBOM
KHCJIOTHI, BUTaMUH B6 u 11p.).

17. lllecTu4sieHHBIE TETEPOIUKIIBI C ABYMS FreTepoaTOMaMHu.

18. [lupuaue w €ro MPOW3BOJHBIC.  ypauui, THUMHH, IIUTO3HH.
Knaccudukanus u HoMeHKIATypa.

19. Unpon, nopduHskl, MypUHBI.

20. ITpousBoaHBIC TypUHA - aJICHUH, TYaHUH, MOYEBast KMUCJIOTA.

21. Pemenue 3a1auy.

KonTposabHbIE BONPOCHI:

1. Kak BeayT ce0si TUPHUINH U €r0 aJKUIIbHbIE TPOU3BOIHBIE B YCIOBUSIX

MSATKOI'O OKHMCJICHHUA (,Z[CﬁCTBI/IC HAaAKHCJIOT U [ICpMaHIraHaTa K.’:U'II/I}I)‘7



2. Hanummute cTpyKTypHBIE (OPMYJIBI MUPUMHUANHA U TUPUMUIUHOBBIX
OCHOBAHUI B BUJI€ TAYyTOMEPHBIX (popMm (yparuia, TAMUHA U HUTO3UHA).

3. KakoBbl cTpykTypHBIE ()OpMYJIBI MypHHA, aCHUHA, TYaHUHA U MOYEBOU
KUCTOTHI? /{7151 OKCUITPOU3BOIHBIX YKaXKUTE TAyTOMEPHBIE (DOPMBI.

4. KakoBbl mNpuYMHBI 3aTPYJHEHUA B  OCYIIECTBICHUM  PEAKLIHA
AIKWINPOBAHUS U alUJIMPOBAHUS MUPUIUHA?

5. CTpyKTypHBIM (pparMeHTOM KaKMX OHMOJIOTUYECKU Ba)KHBIX COEIMHEHUI
ABJIAETCS MHIOIbHAS cucTtema? Kakue cBOiCTBa MPOSBIISIET ATOM a30Ta B MHA0JIE?

6. OObsicHuTe, B u4€M 3aKJIIOYAECTCd OCHOBHOE OTIMYME NHUPUANHA OT
oensona. Kakumu kputepusiMu apoMaTHUHOCTH 00J1a1a€T MOJIEKyJ1a MUpUAUHA?

7. llpuBegurTe cxeMy peakuuu NUpUAMHA ¢ BoJoil. Ilouemy BoOIHBIN
pacTBOp H3MEHseT OKpacky Jsakmyca? Kakoil CTpyKTypHbI (parmeHT
o0ycnaBIUBaeT OCHOBHBIE CBOMCTBA MUPUANHA?

3ajaHus 11 CAMOCTOATEILHON PadoThI:

1. BeiGepute ouH NpaBUIHHBIA OTBET

Cxema peakiuu Tun peakunu
A. KHUCJIOTHO-OCHOBHOE B3aUMO/ICHICTBHE
/ \ Br, / \ b
—_—2 Br . HyKJI€O(pUIIbHOE 3aMellEeHuE
S S B. snexTpoduinbHOE 3aMelIeHne B

0-TIOJIOKEHUH
I'. pagukanpHOE 3aMEIICHUE
. anexTpoduIbHOE 3aMEICHUE B
Y-TIOJIOKEHU U

2. BoiOepuTe 01UH NPABUJIbHBINA OTBET



Cxema peaxkiuu Tun peakuuu

— — A. 35ekTpo(puIIbHOE 3aMeIlIEHUE B

N HBr N
—_— | — O-II0JIOKCHUH
~ +.~ Br
N ||\1 Bb. KUCIO0THO-OCHOBHOE B3aUMO/ICHICTBHE
H B. HykneopuipHOE 3aMeNIeHHE

I'. HykneodpuinbHoe npucoemHeHne
J. 21eKTpo(UIbHOE 3aMEIIECHUE B
B-monoxeHun

3. YcTaHOBUTE COOTBETCTBHE

1. nakramHast popmMa ryaHuHa A B. 4
2. naktamHas ¢popma GapOutypara |

. HN R' \
3. makTaMHas (hopMa MOYEBO |\\ /> |\ >

KHCJIOTHI
L. OH . 0
N H
Nk\)i[ ) HN&[NFO
HN N N 07NN
H H

4, YeTaHOBHTE COOTBETCTBHE

I11. Peakuus OcHoBHO# NMPOAYKT
B3aHMO/1eHCTBHA
HNO, A. KCaHTUH
1. aleHUH ———— 2=
b. ypauun
B. Tumun
HNO,
2. TyaHHH —————2— I'. 'unokcanTun
J1. Mo4deBas KucioTa
HNO,

3. IUTO3UH _— 2

5. YcTranoBuTe COOTBETCTBHE



I11. Peakuus

1. HuTpoBanue pypana

2. cynbupoBanue TnodeHa

3. cynbupoBaHHE MUPPOJIA

OnTuMasibHBIN peareHT
A. HNO3; HSO4

b. CH;COONO;,

B. HNOg3pa36.

I'. H,SO,

. CsHsN+SO3

6.YTBep:kaeHHusi, KOTOpbIEe COIVIACYOTCH €O CTPYKTYpPOil WiIH

CBOMCTBAMH nTepwmna.

N rj

A. SBIAETCS CTPYKTYpPHBIM H30MEPOM
MUPUMUINHA,;

b. o0pasyer comu ¢ KucloTamMu U
OCHOBAHMSIMU;

B. nTepunHOBasg cuctemMa apoMaTUyHa;

I'. ycToMuuB K JAECHUCTBHUIO OKHUCIIUTEIIEH,
MPOSIBIISIET OCHOBHBIC CBOMCTBA;

. sBIAETCS CTPYKTYPHBIM 3JEMEHTOM
pubodnaBuHa 1 HOIMEBON KUCTOTHI.

7. VYTBepiKIeHHUsl, KOTOpPbIe COIVIACYKOTCH CO CTPYKTYpPOd HJIH

CBOMCTBAMM XHMHOJIMHA.
5 4

67 3

7\ \N/Z
8 1

A. peakiuu 3MeKTPOPUIBHOTO 3aMEeILEeHUs
UAYT TPYJHEE, YEM B MUPUJIUHE;

b. HE BCTYIIA€T B peakuuun
HYKJICO(QHUIBHOTO 3aMEIICHUS;

B. conepXuT NUpUIMHOBBIN aTOM a30Ta;

I'. npu okucinenun oOpa3yercs MUPHIMH-
2,3-nukapOoOHOBAsI KHCIIOTA;

Jl. sBISIETCSI CTPYKTYPHBIM (PparMeHTOM
XJIOPOXHUHA.

Tema: ®epMeHTHI.

Heapb padotei: [lomyunTs noHATHE 00 OCHOBHBIX (QYHKIUSX,

KJIacCU(pUKALMU, CTPOCHUU (HEPMEHTOB.

Conepxanue padoThbI:



1. Onpenenenue, CBOMCTBA (PEPMEHTOB.

2. Knaccudukamus 1 HoMEHKIaTypa.

3. CtpykTypa pepMEHTOB.

4. Kodaktopsl pepMeHTOB.

5. AKTUBHBIE HEHTPHI (PEPMEHTOB.

6. [IpuHIMIIBI (PepMEHTATUBHON KHHETUKH.

7. Peuienue 3agauy.

KoHTpoJibHbIE BONIPOCHI:

1. YkaxuTe 0COOEHHOCTU CTpOeHHs (HePMEHTOB-TIPOTEUHOB U (HEPMEHTOB-
nporenoB. llokaxkuTe pasnuuue MexAy MOpPOCTETUYECKUMHU TpyNraMu |
kopepmertamu. [IpuBenute mo ognomy npumepy. OnpeaenuTe, K KakuM KiaccaM
U TIOJIKJIaccaM OTHOCSTCS JaHHbBIE (PEPMEHTHI.

2. Ha mnpumepax XUMOTPUIICHHA W IIMTOXpOMA MOKAXHUTE CTPOCHUE
KaTaJIUTUYECKUX IEHTPOB (epmenToB. OmpenenntTe KIacChl W  TOIKIACCHI
dbepmMeHTOB.

3. Pacumdpyiite MyJIbTUMEpPHOE CTPOEHUE IIyTaMaTIErHUAPOTEeHA3HI.
Hanumure xumuudeckue ¢opMynsl KohepMeHTOB MOHOMepoB. Ompeaenure
KJIACChI ¥ TIOJIKIIACCHI KaXI0T0 U3 (hepMEHTOB.

4. TlokaxxuTe pa3HOKAYECTBEHHOCTh CyOBEAMHUI] B MOJIEKYJIaX H303UMOB
JaxkTataeruaporeHaspl. Onpenenure kiacc U nojakiacc ¢gepmenta. OObsCHUTE
3HaYeHHUE U3YUYEHHS COCTaBa M303UMOB JIJISl MEIUIIMHBI, TCHETUKH U CEICKITHH.

5. Hanumure xumudeckue (HopMmysbl KO(QEpMEHTOB-IH3MMOB CHHTETA3bl
BBICIIMX JKUPHBIX KHCJIOT W JaiiTe MOHATHE MYJIbTUIH3UMHOTO KOMILIEKCA.
HazoBuTe Ki1acchl ¥ MOAKIACCH HA3BAaHHBIX (PEPMEHTOB.

6. JlaiiTe cxemMy MexaHM3Ma JEWCTBHUS ALETHIXOJUHAICTEPA3BL. Y KaKUTE
3Ha4YeHHE JJAHHOTO IpoIliecca, ONpeeTuTe KJIace U moaKiacc pepmeHTa.

7. IlpuBenuTe cXeMbl KOHKYPEHTHOTO W HEKOHKYPEHTHOTO MHTHOMPOBAHUS
dbepMeHTa, UCroNb3ysd KOHKpPETHbIE TpUMepbl. OnpenenanTe Kiacchl MPUBEICHHbBIX

(hepMEeHTOB.



8. JlaliTe cxemy MexaHu3Ma JEWUCTBUS MHUPHUIOKCATh()EPMEHTA B peaKIuu
nepeaMMHUPOBaHNA aJlaHWHA C IIABEJICBOYKCYCHOM KHUCIOTOM. YKaXHUTE KiIacc U
nojkiace pepMeHra.

3aganus 11 CaMOCTOSATEJILHOM PadOThI:

1. Hamummre nmoiHOE ypaBHEHHUE PEaAKITUH:

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

CH3+ N-anerunriyraMiuHOBasE KUCIOTA

VYkaxuTe Kiacc ¥ NoAKIacc (epMEHTa, UMEIOIIEro KOYEPpMEHTOM KOIH3UM-

2. lTlon BnusHuem ¢epmenta ¢ocdoraumepardpochomyrassl 2-pocdo-D-
runepat npespainiaercs B 3-pocdo-D-rounepar.

Hanumwure cxeMy 53TOro MNpEeBpAlICHHS M YKAKUTE KIAacC M IMOAKIIACC
dbepMeHTa, YCKOPSIIOIIETo TAaHHBIN MPOIIECC.

3. TlmpyBaTkapOokcuaa3a KaTaTu3upyeT PEeaKInio:

AT® + nuposunorpaanas kuciora + CO2 — AMO® + oprodocdar

+ OoKcajioalneTar.

Hanummre ypaBHeHHE STOHW pEakKUMU M YKAKUTE KIAcC M IOJKIACC
dbepMeHTa, YCKOPSIFOIIEro Mpolece.

4. HanumuTte ypaBHEHHUS peakiui, B KOTOPHIX Y4YaCTBYIOT B KaueCTBE
kKo(epMeHTOB THaMUHIIUpOdochaT, TUToaT, mupuaoKcaibhocdar.

Pexomenayemblie TeMbl pepepaToB:
1. Tlpumenenue GepMEHTOB B MHUINEBBIX TEXHOIOTHSX.

2. AXTUBATOPBHI U UHTUOUTOPHI (PEPMEHTOB.

Tema: Xumusi ropMOHOB.
Hean padorei: [ToayuuTh NOHATHE 00 OCHOBHBIX (PYHKIUSX,
KJ1accu(UKauu, CTPOEHUU TOPMOHOB.
Conep:xkanue padoTbi:

6. IloHsTue 00 SHIOKPUHHOU CUCTEME.



/. T'opMOHBI O€JKU, TOPMOHBI-TIENTHIbI, MEXaHU3M JIEHCTBUS HA OPTaHU3M
yesoBeka (MHCYJIMH, TIIFOKAaroH).

8. T'opMOHBI, TPOU3BOAHBIC AMHHOKHCIOT, MEXaHH3M JCWUCTBUA Ha
OpraHu3M 4esioBeka (aJipeHaIlH, THPEOUIHBIC TOPMOHBI).

9. CrepouaHbie TOPMOHBI U MEXAaHU3M UX JCHCTBUS HA OPTaHU3M YeJIOBEKa
(TTIFOKOKOPTUKOUIBI ).

10. 'opMOHBI ONOBBIX Kese3. MexXaHu3M JAeUCTBUS HAa OPTaHU3M YeJIOBEKa.

KounTposibHbIE BOPOCHI:

1. Jlaiite oOmyto knaccuukaluio TOPMOHOB M MPHUBEAUTE MPUMEPHI,
XapaKTEepU3YIOIIUE KaXKIbIA U3 KIIACCOB.

2. OxapakTepu3yWTe CXOJICTBO M pa3Iuiyue B ACHUCTBHU TIJIIOKaroHa u
MHCYJIMHA. YKaXXUTE, K KAKOMY KJIACCY OTHOCSITCS Ha3BaHHBIE TOPMOHBI.

3. YCTaHOBUTE CXOACTBO U PA3JIMYUE B MEXAHU3ME JCUCTBUS aJIpCHAIINHA U
TUPOKCUHA. YKAKUTE OCOOCHHOCTU CTPYKTYPbI JaHHBIX TOPMOHOB U OCOOEHHOCTH
ux OMOCHHTE3a.

4. VKaxuTe OTIMYME MEXaHM3Ma ACHCTBHUS CTEPOUIHBIX TOPMOHOB OT
MEXaHHU3Ma JeUCTBUS NMENTUIHBIX TOPMOHOB. [IpuBennTe npumepsl.

5. Oxapakrtepusyite poiib Hukiandeckoi AM® B perynsiuun OMOCHUHTE3a
TECTOCTEPOHA.

6. OxapakTepuszyiTe CXOJCTBO U pa3jiMuve B JACHCTBUU COMATOTPOIIMHA
(ropMoOHa pocTa) U UHCYJIMHA. YKAXKUTE, K KAKOMY KJIACCY OTHOCHUTCS KaXKIbIi U3
HUX.

7. Tokaxute cuenuduKky ACHCTBUS TOPMOHOB rumnodusa. BeiscHute poin
TUPEOTPOINMHA U Ba30MPECCUHA.

8. OxapakTepu3yiTe TOPMOHBI KEITYJOUYHO-KUIIIEYHOTO TPaKTa.

9. JlaiiTe XapakTepUCTUKYy TOPMOHOB PACTEHHUM ayKCUHOB U THOOEPEIINHOB.

10. JlaiiTe XapakTEpUCTUKY WCIOJb30BaHUSA TOPMOHOB B CEIBCKOM

XO3SIMCTBE U MEIUIIUHE.



11. Vkaxure oTiMuuMe B CTPOEHMM OKCHUTOIIMHA M BazomnpeccuHa. Ha
IpUMEpEe Ha3BAHHBIX TOPMOHOB IMOKAKUTE CXOJCTBO B MEXaHHU3ME JEWUCTBUSA
NENTUIHBIX TOPMOHOB.

3aganus 11 CAMOCTOSATEJILHOM Pa0dOThI:

CoctaBpTe TabIUIly TOPMOHOB Y€JIOBEKA, B KOTOPYIO BKIIOUUTE TPYMILY H
HA3BaHUSA, CEKPETUPYIOLIUE JKeNe3bl, OOMEHHBIE TMpPOIECChl, Ha KOTOpbHIE
BO3/ICICTBYET TOT WJIK MHOW FOPMOH, M1 MEXAHU3M JEHCTBUS KaX/10r0 U3 HUX.

Pexomenayemble TeMbl pedepaToB:

1. TopMmoHBI rumoTtansamyca — JUOEPUHBI M CTAaTHUHBI, UX XUMHYECKAs
IpUpOAa, KIETKU-MUIIECHU, MEXaHU3M JIEUCTBUS.

2. Topmonsl tumodwusa (ageHorunodusa) — TPOMHBIE TOPMOHBI — HX
XUMHUYECKas IPUPOLA, KIETKU-MULIEHU, MEXaHU3M JCHCTBUS.

3. Topmonbl mnepudepuyecKux -HSHAOKPUHHBIX XHUMHUYECKas MPUPOJa,
MEXaHU3M JEUCTBUS Ha OOMEH O€NKOB, YIJIEBOJOB, JUIUAOB, MUHEPAIbHBIN
OoOMeH.

4. TopMOHBI MECTHOIO 3HAayY€HUS: MPOCTOIVIAHAMHBI, TUCTAMUH,

CEpPOTOHHH, CEKPETHUH, U AP.

Tema: Buramuubl. BonopacrBopumeie, ;KUPOPACTBOPUMbIC BUTAMHUHBI.

Hean padorsi: [ToayuuTs mOHATHE 00 OCHOBHBIX (PYHKITUSIX,
KJ1accu(pUKaluu, CTPOEHUNU BOAOPACTBOPUMBIX U KUPOPACTBOPUMBIX BUTAMHHOB.

Conep:xkanue padoTbl:

9. 3HaueHHe BUTAMUHOB JIJIsl OpraHU3Ma.

10. Knaccuduxkarms, OTIU4Ms )KUPO- U BOJOPACTBOPUMBIX BUTAMHUHOB.

11. Tuamun, ©HuanuH, ¢onmeBas KHUCIOTa, pUOOGMIABUH MHIIEBHIC
MCTOYHUKH, OUonorudeckue (GyHKIMM, MPOSIBJICHUSI aBUTAMUHO3A.

12. AckopOuHoBast ~ kuciora: Ouonorudyeckue  (yHKIHMHM, [PU3HAKU
aBUTaMHUHO30B, METMLINHCKOE 3HAUYCHHE.

13. Buramun B6, mantorenoBas xuciiora, Bi» u OnoTHH.



14. Kapotun ¥ BUTaMHMH A: MUUIEBbIE HCTOYHUKH, AKTUBHBIE (POPMBI
BUTaMUHa A, OMoJ0orn4ecKre (PyHKINU, IPOSBICHUS aBUTAMHHO3A.

15. Buramunsl E u K: 6uonornueckue GyHKIUH, MPU3HAKA aBUTAMHUHO30B,
MEIULMHCKOE 3HAYCHHUE.

16. Butamun /],

KounTposibHbIE BOIPOCHI:

1. ITonsATHE O BUTAMUHAX, IPOBUTAMHUHAX, AHTUBUTAMUHAX.

2. buonornyeckas pojib BATAMUHOB.

3. ABUTaMHHO3, THIIOBUTAMHUHO3, TUIIEPBUTAMUHO3.

4. IIprunHBl BOSHUKHOBEHHUS TUITIOBUTAMUHO30B.

5. Xapakrepucrtuka B1 B, B3, Be

6. Xapakrepuctuka Bo, Bio, B,

7. Xapaxkrepuctuka C, P, PP.

8. XapaKTepUCTHUKA KUPOPACTBOPUMBIX BHTAMUHOB.

3aganus 1JIs CAMOCTOSATEJILHOM PadoThI:

CocTaBUTh TaOIHILIBL:

1. «XapakrepucTuka 1 (pyHKLINN KUPOPACTBOPUMBIX BUTAMUHOB)

2. «XapakTepucTuka U (PyHKIHH BOJIOPACTBOPUMBIX BUTAMUHOBY

Pexomenayemblie TeMbl pepepaToB:

1. IIpoBUTaMHMHBI U AaHTUBUTAMUHBI.

2. BuTtamuHBI KaK KOMIIOHEHTHI KOEPMEHTOB.

3. CuHeprucThl U aHTUBUTAMUHBI.

4. BonxopacTBOpuMbIE BUTAMUHBI: U3MEHEHUSI BUTAMUHOB MPH KYJIMHAPHOU
00paboTKe TMHUILIEBBIX MPOAYKTOB; COXPAHHOCTh BUTAMHUHOB B MHILEBBIX
POIYKTax.

5. XKupopacTtBopuMble  BUTAMUHBI:  HM3MEHEHUS  BUTAMUHOB  MpU
KyJMHapHOH 0O0pabOTKe MHUIIEBbIX MPOIYKTOB; COXPAHHOCTh BUTAMHUHOB B

IMUOICBBLIX IMPOJAYKTAaX.



6. BuramuHONOAOOHBIE COEIMHEHUA: M3MEHEHHUS BUTAMUHOB IpHU
KyJMHapHOH o00paboTKe TMHUIIEBbIX MPOIYKTOB; COXPAHHOCTh BHUTAMHHOB B

IMUOICBLIX MMPOJAYKTAX.



[Tpunoxenue 2

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKOM ®EJIEPALINA
depepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHeBOCTOYHBIN (heaepabHbI YHUBEPCUTET»
(ABDY)

HNEPEJOBASI MH)KEHEPHAS IIIKOJIA
«AHCTUTYT BUOTEXHOJIOI'Wil, BAOMHKXEHEPUM U ITALIEBBIX CUCTEM»

®OH/I OHEHOYHbLIX CPEJACTB
M0 AUCHHUILUINHE «XUMHS 0MOJIOTMYECKU AKTUBHbBIX BEIECTB»
Hanpagsaenue noaroroku 19.03.01 buorexnosiorus
[Tpoduns «IluieBas GMOTESXHOIOT U
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2022



Macnopt ®OC

o IMCIOMIIJIMHE «XHuMHUS OHOJIOTHYECKH AKTHBHBIX BeIeCTrB»

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHMH

KOMIIETeHIIH U
1 2 3
OK-5 criocoOHOCTBI0 3HAET - HAy4YHBIC W MPAKTHUECKHUE TOCTHHKCHUS B

UCIIOJIB30BaTh COBPEMEHHBIC
METO/JIbI ¥ TEXHOJIOTHH (B TOM
yucie nHPOPMAIIMOHHBIE) B
npohecCHOHATBLHOM
JeSITeIIbHOCTH

00J1acTH OMOJIOTMYECKON XUMHH;

-CBOMCTBA KJIACCOB OMOXUMMUCCKUX
COCIMHEHMI, METOIbI BBIACICHUS, OUMCTKH,
UACHTU(PUKAIIMN COCTUHCHHUN;

- COBPEMCHHBIC METO/IbI H TEXHOJIOTHU

OMOXMMHUYECKUX KOMIIOHEHTOB;

- OCHOBBI IOMCKA HAy4YHO-TEXHUYECKON
uH(popMaIuu, aHaIM3a OTEYECTBEHHOTO U
3apyOeXKHOTO OIbITa B 00JIACTH XUMHUHU
OMOJIOTHYECKU aKTUBHBIX BEILIECTB

yMeeT -OCYLIECTBIIATH NOJ00p OMOXUMHYECKIX
METOJIOB M ITPOBOUTH UCCIICIOBAHMUS
a30TCOJIEPIKAIIUX BEIIECTB, JIUIUJIOB,
YIJIEBOJOB, PEPMEHTOB;

-IIPOBOJIUTH 00pabOTKY pe3yIbTaTOB
AKCIEPUMEHTA U OLICHUBATD UX;

-paboTtath c Hay4HO-TEXHUYECKOU
uHdopmanuen
BIIAJICET -HaBbIKaMH pabOoThI ¢ yueOHOM, HayYHOI],

Hay4YHO-IIONYJIIPHOM JINTEpaTypOH;
-METOAAMH ONPEIEIICHUS CONEPIKAHNS
MeTabOIMTOB U aKTUBHOCTU (DEPMEHTOB;
- METO/IaMHU IIOMCKA, COPTUPOBKU U
COXPAHEHHUS HAyYHO-TEXHUUECKON

UHpOpMaLIUU

OIIK-2 criocoOHOCTh U 3HaeT OCHOBHBIE XMMHYECKHE CBOWCTBA H
TOTOBHOCTB MCIIOJIb30BaTh B3aMMHBIE  TPEBpAIllEHUs  BaXKHEHIINUX
OCHOBHBIE 3aKOHBI KJIacCOB OHOJIOTHYECKHU AKTHUBHBIX
€CTECTBEHHOHAYYHBIX BEIIECTB, 3aBHCUMOCTb OHOJOTHYECKOIO
JUCIIUIUINH B JIEACTBUS OMOJIOTHYECKH  aKTHUBHBIX
npodeccCHoHaNBHOM BEIIECTB OT CTPOCHHUS

NESITSIILHOCTH, TPAMEHSTh yMeeT -HCIIOJTh30BaTh TEXHUYECKHUE CPEJICTBA IS
METO/Ibl MATEMaTHYECKOTO U3MEpeHus OCHOBHBIX napaMeTpoB

aHajin3a U MOACIIMPOBAHUAA,
TCOPCTUUCCKOTO U
SKCIICPUMCHTAJIIBHOT'O
HCCICA0OBaHUA

OMOTEXHOJOTHYECKUX IMPOIECCOB, CBOWCTB
CBIPbS U TIPOTYKIIHH;

-IPOBOJIUT  00pabOTKy  pe3yJbTaToB
SKCHEpUMEHTa M  OLEHHBaTb MX B
CpaBHCHHHU C JIMTCPATYPHBIMU JaHHBIMU

BJIaJeeT -METOJAMHA MAaTEeMaTUYECKOTO0 aHajlHh3a U
MOJICITUPOBAHUS AKCTIEPUMEHTAIBHOTO
HUCCIEI0BAHNA,

-HaBbIKaMH  Oe3omacHOW  paboThl B
XMMHYECKON J1abopaTopuu ¢ XUMHUYECKOU




MOCYJOH,  pEaKkTUBAMH,  XUMHUYECKUM
00opyi0BaHUEM, 3NEKTPUUECKUMU
npubopamu;
OIIK-3 ciocoGHOCTBIO 3HAeT - KJ1accu(puKanuo OGUOIOTNYEeCKU
WCII0JIb30BaTh 3HAHUS O AKTUBHBIX COCIMHECHMUIA;
COBpEMEHHOU pr3udecKoin XUMHYECKOE CTPOEHUE U CBOMCTBA
KapTUHE MHUpa, OCHOBHBIX KJIACCOB ITPUPOJHBIX
IIPOCTPAHCTBEHHBIX OMOJIOTHYECKH AaKTUBHBIX COCMHEHUN;
3aKOHOMEPHOCTSIX, CTPOCHUU yMeeT -T0JIb30BaThCS Y4eOHOM, CIIpaBOYHOM U
BELIECTBA JUIsl IOHUMaHUS Hay4HOU JIMTEpaTypoil B 00J1aCTH
OKPY’KaIOIIEro Mupa u OHMOJIOTUYECKH aKTUBHBIX BEILIECTB;
SBJICHUH TIPUPO/IBI -HaXOJIUTh U OLIEHUBATh HOBbIE
TEXHOJIOTHYECKHUE PELICHUS;
BIIaJICET HaBbIKaMU KOHCTPYHPOBAHUS HOBBIX
MULIEBbIX IPOJYKTOB;
[1K-3 roTOBHOCTHIO 3HAET OCHOBHBIE TEXHUYECKHE CPEACTBA U
OLICHUBATh TEXHUYECKUE TEXHOJIOTHH C YYETOM 3KOJIOTUUYECKUX
CPEJICTBA U TEXHOJIOTUU C HOCJIEACTBUM UX PUMEHEHUS
Y4ETOM 3KOJOTUYECKHUX yMeeT -IIPOrHO3UPOBATh HAIPABICHHUE U
MOCJIEACTBUM UX PUMEHEHUS pe3ynbTatr GU3NKO-XUMHUYECKUX
IPOLIECCOB U XUMUYECKUX IIPEBPALLICHUN
OMOJIOrMYECKH aKTUBHBIX BEILLIECTB;
-BBIOUPATH CIIOCOOBI, MPUEMBI, AITOPUTMBI
pelieHrs OMOTEXHOJIOTHUECKUX 3a/1ay;
-OLIEHUBAaTh TEXHOJIOTMYECKYIO
3¢ (HeKTUBHOCTH IPOU3BO/ICTBA;
- OLICHMBaTh IEPCIEKTUBHOCTH IIpoLEcca
TE€XHOJOTMM C TO3UIMH SKOJIOTHYEeCKON
6e30macHOCTH U 3(PPEKTUBHOCTH.
BIIAJICET METO/IaMH 3KO0JOIMYECKOro o0ecTeyeHus
MIPOU3BOJICTBA U MH)KEHEPHOH 3aIUThI
OKpY KaroIlen cpeibl
ITK-9 BnaneHneM OCHOBHBIMHU 3HAeT OCHOBBI COBPEMEHHOM J1a00paToOpHOi
METOoJaMH W I[pHEeMaMH TEXHUKHU ¥ METOJUKH UCCIIeI0BaHUs
IIPOBEACHUS OMOJIOTNYECKH aKTUBHBIX BEIIECTB
HKCIEPUMEHTATIbHBIX
UCCJIEJOBaHUM B CBOEM yMeeT - IPOBOJUTH JIabOpaTOpHBIE
npodeccuoHanpHOM 00JacTH; 9KCIIEPUMEHTBHI 110 BBIIECICHUIO U
CHOCOOHOCTHIO IPOBOJUTH HCCIIEIOBaHUIO OMOJIOTMYECKH aKTUBHBIX
BELIECTB U aHAIM3UPOBATh NIOJyUYEHHbBIE
pe3yNbTaThl,
-lenatb  JOKJIAAbl M COOOILICHMS,
y4acTBOBAaTh B AUCKYCCHUSX;
BIIaJICET - OCHOBHBIMHU METOJaMH U IIpUEMAMH

MIPOBEICHUS YKCIICPUMEHTATBHBIX
I/ICCHG,Z[OBaHI/If/’I 6HOJ’IOI‘I/I[I€CKI/I AKTHUBHBIX
BEIIIECTB;




- IpaBUIIaMH O€30TacHOM pabOTHI

KonTtpomupyemebie
pas3zeibl / TeMbI
JVCIIATUTHHBI

Komp! u aTamnsl popmupoBaHus

KOMIIETEHIIUHA

O11eHOYHEBIE C cACTBa

TEeKYILUN
KOHTPOJIb

IIPOMEXYTO
YHas
aTTecTauus

Paznen I.
BBenenue B
XAMHIO
OMOJIOTUYECKHU
AKTHBHBIX
BEIIIECTB.
CrepeounsomMepust

OK-5

3Haer
3a/lauH.
Knaccudukanuio u
HOMEHKJIATypy
OpPraHUYECKON XUMHH U
OMOJIOTrMYECKH
AKTUBHBIX
3HaueHue
OHOJIOTUYECKH
AKTUBHBIX BEIIECTB.
[MonudyukunoHanbHbIE
MOJIEKYJIBI.
Henacpiennsie
KapOOHUJIbHBIC
COETUHEHUSI.
JvnamMuHsbI.
AMUHOCTIMPTHI.
JlnkapOOHUIIbHbBIE
COEIMHEHUS.
I'eomerprueckyro "
ONTHYECKAsT H30MEPHUIO.
Kondopmanuro
MOJIEKYJI.

MpeaIMeT |

BCIICCTB.

JIMOomIBI.

VYmMmeer

1.IIpoBoanTh
KauyeCTBCHHEIC
pEeaKIu Ha CIUPTHI,
(heHobI.
2.Hayuno
000CHOBLIBATH
HaOJII0JaeMbIC SIBIICHMSL.

Bnaneer

1.HaBbikamu
6e3omacHoit paboThI B
XUMHYECKON
nabopaTopuu, ¢
XUMHUYECKOHN MTOCYI0M,
peaKkTuBaMu,
npubopamu 1Jist
poBeaeHusT GUUKO -
XUMUYECKUX U3MEPEHUN
BXOJTHOI'O KOHTPOJIS
CBIPbS U MaTE€pHaJIOB.
2.HaBbikamu

VO-1-
cobecenoBa
HHE,

I1P-4 -
pedepar

DK3aMeH
Bompocsi1-8




BBIITOJIHCHU A

Ka4€CTBECHHOI'O aHaJIM3a.

3.HaBbikamu paboTHI C
y4eOHOM, HAyYHOH,
Hay4HO-IIONYJIAPHOMI
JUTEPaTypOi, CEThIO
HNurepner aiis

npodecCuoHAITBHOM
JIEATEIIbHOCTH.
4 .HaBrikaMu
pedepupoBaHusl.
Pasznen Il. OK-5 3naet knaccudukaruio | [1P-4 - DK3aMeH
YraeBoabl OIIK-2 | yrieBomos. pedepar Bomnpocst
OIIK-3 | XuMu4uecKHne CBOMCTBA 21-26
IK-3 yrieBooB. [Ipupoansie
I1K-9 MOHOCaXapHu/Ibl
YmMmeer

1.IIporHo3upoBaTh
HaTpaBJICHUE U
pe3ynbTatr GU3UKO-
XUMHAYECKHX TPOILIECCOB
Y XUMHYECKUX
MPEBPALLCHU I
OHOJIOTMYECKH BaXKHBIX
BEIIECTB B OPraHU3ME.
2. IlpoBoanTh
Ka4yeCTBEHHBIE PEaKIIH
Ha MOHO-,
MOJTUCaxapuIbl.
3.IlpencraBusTh
pe3yIbTaThI
HKCHEPUMEHTOB U
HaOII0JICHUH B BUJIE
3aKOHYEHHOTO
MPOTOKOJIA
UCCIIeIOBAHMS.
4.Ilonb30BaThCs
yueOHOI1, Hay4HOH,
Hay4YHO-TIONYJIAPHOMI
JIUTEPaATypOH, CETHIO
WNHuteprer i
npodeccroHanbHOI
JeSITeTbHOCTH

Bnaneer

1. HaBpIkaMu
IMOCTAHOBKH M
BBITIOJTHEHUS y4eOHO-
HCCIIeA0BaTEIbCKON 1
AKCIEPUMEHTATbHON
paboThI.

2. HaBeikamu
pedepupoBaHusl.




3.HaBbikamu ycTHOTO
oO01IeHus.

Paznen
JIunu el

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

3HaeT KIacCUPHUKALHIIO
HEOMBLIIEMBIX
JIUIHI0OB, OMBLISEMBIX
munuaoB. CTepuib,
CTPOEHUE, CBOWCTBA.
dochonunubl,
KJIACCU(UKALIHUIO U
HOMEHKJIAaTypy. Bockw,
CTPOEHUE, CBOWCTBA.
ANMITIUICPUIBI,
CTPOEHUE, CBOWCTBA.
I'munepodochonumumapt

YmMmeer

1.BBIIOIHATE
KaueCTBEHHBIC PEAKIIHH
Ha MHOTOATOMHEIE
CIUPTEL,.
3.1IpeacraBnars
pe3yIIBTATHI
AKCIICPUMEHTOB H
HAOJIOICHUN B BUJIE
3aKOHYEHHOTO
MIPOTOKOJIA
HCCIEI0BaHNUS.
3.Hayuno
000CHOBBIBATH
HaOJII0TacMBIC SIBJICHUS.

Bnaneer

1. HaBbikamu 6e3-
oracHoi paboThI B
XUMHYECKON
nabopaTopuu ¢
XUMHYECKOM MOCYI0M,
peaKTUBaMHu,
XUMHAYECKIM
o0opyaoBaHUEM U
AIIEKTPHUECKUMH
npubopamu.
2.HaBbikamu
MIOCTAaHOBKH U
BBITIOJTHEHUS y4eOHO-
HCCIIeI0BATENbTENLCKOM
1 SKCIIEPUMEHTAIBHON
paboThI.

3.HaBbikamu
pedepupoBaHus

4. HaBbIKaMH YCTHOTO
o0IIeHus

I1P-4 -
pedepar

DK3aMeH
Bomnpocet
9-14

Paznen
AMWHOKHUCIIOTHI,

V.

OK-5
OIIK-2

3Haer
HOMEHKIATYpY,

[1P-4 -
pedepat

OK3aMeH
Bonpocsl




OCNKM, TCHTUIBI,
HYKJIEHHOBBIE
KHCJIOTEI

OIIK-3
[1K-3
I1K-9

KJ1accu(uKanuio,
XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT.
Crepeoxumuto
MENTUIHOMN CBSI3H.
Onpenenenue
IIEPBUYHOMN CTPYKTYPBI
nentusioB. CTpykTypy
6enxoB. HykiienHoBbIe
KHUCJIOTHI.
Kondopmanus
KOMIIOHEHTOB
HYKJIEMHOBBIX KUCJIOT.
CBolicTBa HYKJICOTHOB

YmMmeer

1.BeimongaTe
KaueCTBCHHBIC PEAKIIHH
Ha aMHHOKHCJIOTHI,
O€JIKH, KOMIIOHEHTHI
HYKJIEMHOBBIX KHUCJIOT.
3.IlpencraBusiTh
pe3yNbTaThl
IKCIIEPUMEHTOB U
HAOJIOIEHU B BUE
3aKOHYEHHOT'O
MPOTOKOJIA
HCCIIEIOBAHUS.
3.Hayuno
000CHOBLIBATh
HaOIIroJaeMbIe SBIICHUS
4.HaBnikaMu
pedepupoBaHus

Bnaneer

1.HaBrikamm
6e301macHoi paboThI B
XUMHUYECKOU
nabopaTopum ¢
XUMHYECKOH MOCYI0H,
peaKTUBaAMHU,
XUMHYECKUM
obopyoBaHUEM U
ANEKTPUUECKUMHU
nprudopamu.
2.HaBrikamMu
IMOCTAHOBKH U
BBHITIOTHEHUS Y4eOHO-
HUCCIIEI0BATENbTEILCKON
Y DKCIIEPUMEHTaIbHOU
paboThl
3. HaBbikamu
caMOOOy4eHHS,
caM000pa30BaHMsI.

27-38




4 HaBpikaMu

pedepupoBaHusl.
Paznen V. | OK-5 3Haer [1P-4 - DK3aMeH
I'erepormkimueckn | OIIK-2 | reTeponukindeckue pedepar Bomnpocet
€ COEeIUHEHUS OIIK-3 | coennHenus ux 39-43
T1IK-3 KJIACCU(PUKALIMIO U
IK-9 HOMEHKJIATypy.
I'eTepornuknnyeckue
OCHOBaHUS

MMUPUMUIUHOBOTO U
IyPUHOBOTO pAJIa.
[Ipon3BoHbIE MypHUHa -
aJICHUH, TYaHUH,
MOYeBasi KMCJIOTA.

YmMmeer

1.BeimongaTe
KaueCTBEHHBIC PEAKIINHI
Ha TeTepo-
(GyHKIIMOHATLHBIC U
TeTEPOLUKITHYCCKUE
COCIMHCHUS.
2.IlpencraBisirh
pe3yIbTaThI
AKCIICPUMEHTOB H
HaOJIIOICHUI B BU/JIE
3aKOHYEHHOTO
MPOTOKOJIA
HUCCIEIOBAHUS.
3.Hayuno o6ocHo-
BBIBaTh HAOJII01aeMbIC
SIBJICHUS.

Bnaneer

1.HaBpikamu
6e30macHoi paboThI B
XUMHUYECKOU
nabopaTopum ¢
XUMHYECKOH MOCYI0M,
peaKTUBaAMHU,
XUMHYECKUM
obopyoBaHUEM U
ANEKTPUYECKUMHU
prudopamu.
2.HaBrikamMu
IMOCTAHOBKH U
BBHITIOTHEHUS Y4eOHO-
HUCCIIEI0BATENbTEILCKON
Y DKCIIEPUMEHTATBHON
paboTHI.

3. HaBbikamu
pedepupoBaHus.
4.HaBblkaMH yCTHOT'O




0o0LIeHUS

Pasnen VI. Xumusa
TOPMOHOB,
(hepMeHTOB,
BUTaMHUHOB

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

3nHaer  moHsTtHe 00
SHJIOKPUHHOM CHCTEME.
['opMonBI Oenkw,
TOPMOHBI-TICTITU/IBL.
MexanusMm IelCTBUS Ha
OpraHu3M YeloBeKa
(MHCYJIMH, TIIOKAroH).
Ormpenenenue, cBoCTBa
(dhepMeHTOB,
KJaccu(uKanuio u
HOMEHKJIATYpY.
CrpykTypy, KOo(akTOpbl
dbepmeHTOB. 3HaueHue
BUTaMHUHOB,

KJIaCCHU(PUKAILIHIO,
OTIIUYHSL  JKUPO- 51
BOZIOPACTBOPUMBIX
BUTAaMHHOB. OOmue

MPUYMHBI U IPU3HAKH a-
31 THIOBATAaMHUHO30B.
I'unepBUTaMUHO3BI.
BuramunononoOHbIe
COEIHMHEHHS.

YmMmeer

1.ITonws30BaThCs
Homenknarypoi [IUPAC
JUJISL COCTaBIICHUS
Ha3BaHW 110
bopmynam.
2.Hayuno
000CHOBBIBATh
HaOJII0JacMBIC SIBJICHUS.
3.Ilonw3oBaThCA
y4eOHOU, HAyIHOH,
Hay4YHO-TIOMYJISIPHON
JINTEPATYPOil, CETHIO
HNurepner nis
npodecCuoHATBHON
JIeSITeIbHOCTH.

Bnaneer

1.HaBrikamu
6e301macHoil paboThI B
XUMHUYECKOU
nabopaTtopun ¢
XUMHYECKOU MOCYI0H,
peaKTUBaAMHU,
XUMHYECKUM
o0opyoBaHUEM U
ANEKTPUYECKUMU
npudopamu.
2.HaBrsikaMu

[1P-4 -
pedepar

OK3aMeH
Bonpocsr
44-60




IIOCTaHOBKH U

paboThL.
3.HaBrikamu

0o0LIeHus

BBITIOJTHCHUS y4eOHO-
HUCCIIEN0BATEILTENHCKON
U SKCIIEpUMEHTAIbHON

pedepupoBaHus.
4 HaBbIKaMH YCTHOTO

IlIkana oueHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMM

Koa n Jtanbl (OPMHUPOBAHUSA KpUTEepUH MoKa3aTen 0aJJIbI
¢opmysImpoBKa KOMIIeTeHIIUH
KOMIICTCHIIUH
OK-5 3HaeT | cBOMCTBa 3HaHue CdopmupoBan | 65-71
CIOCOOHOCTBIO (mopo | GMOXMMHYECKHX CBOIICTB 0 3HaHHE
UCIIOJIb30BaTh TOBbIIl | COEIMHEHUN, MeTObl | OMOXUMUYECKU | CBOMCTB
COBPEMEHHBIE ypOBE | BBIIEJEHHS U OYUCTKU | X COCIMHEHHH, | OMOXUMHUYECKU
METOJIbI U Hb) 0eJIKOB METOJbI X COEIMHEHH,
TEXHOJIOTUH (B BBIICJICHUSI W | METOJbI
TOM YUCJIE OUYUCTKHU BbIJIEJICHUS U
UH(pOPMaLIMOHHbIE 0eJKoB OUYUCTKU
)B OEJIKOB
npohecCHoHaNBHO MOJIL30BATHCS Ymenue YBepeHHo 71-84
1 IeATEIbHOCTU yMeeT | y4eOHOM, CIIpaBOYHOM | MOJBb30BATHCSA | MOJIB30BATHCS
(mpoaB | ¥ HAYYHOMH yueOHoi1, y4eOHO,
WHYTBl | TUTEPATYPOU B CIIPaBOYHOM M | CHPaBOYHOU H
71 obnacTtu Hay4YHOU Hay4HOU
OHMOJIOTMYECKH JUTEPATYPOU JUTEPaATypOu
aKTUBHBIX BELIECTB; B obnacTH | B obusacTu
00pabaThIBaTh U | Ouonornyecku | OMOJIOTUYECKU
aHAJIN3UPOBATh AKTUBHBIX aKTUBHBIX
pe3yNbTaThl BELIECTB BELIECTB;
JKCIIEPUMEHTA oOpabatbiBaTh | 0OpabaTbIBaTh
u u
aHAJIN3MPOBATh | AaHAJTU3UPOBATH
pe3yapTaThl pe3yJIbTaThI
JKCIIEPUMEHTA | DKCIEPUMEHTA




OCYILECTBIIATh TOA00p | YMeHue Ccdopmuposan | 85-100
OMOXMMUYECKUX noadupathb 0 YMEHHE
Bmage | METONOB M IPOBOIUTE | METOJIBI U | moa0upaTh
eT HCCIICTOBAHUA MPOBOJUTH METOIbI "
(BbICOK | @30TCOACPXKAINX HUCCIENO0BAHUs | IPOBOIAUTH
15071 BCIECTB, JTUINAOB, a30TCOJEpIKAIl | MCCIIEN0BAHUS
YIJIHBOJIOB, PEPMEHTOB | p;x BEIICCTB, | a30TCONEPIKALL
JIATHA]IOB, UX  BEIIECTB,
yTJIEBOJIOB, JIMITUJIOB,
(dbepMeHTOB YIJIEBOJIOB,
dhepMeHTOB
3HaeT 3HaHue CcdopmupoBan | 65-71
OIIK-2 (mopor | XMMHYECKHE CBOWCTBA | XUMHUYECKHX O 3HaHUE
CIIOCOOHOCTP W | OBBI | M B3aMIMHBIE | CBOICTBa U | XUMHYECKHX
TOTOBHOCTH ypoOBe | MpeBpamieHus B3aUMHBIE CBOWCTB u
UCIIOJIb30BATh HbB) BOXHEHIINX KJIACCOB | MPEBpAILEHUSI | B3aHMHBIE
OCHOBHBIE€ 3aKOHBI OMOJIOTHYECKHU BOKHEHTITHX TIPEeBPAICHIS
€CTECTBEHHOHAY4 aKTHUBHBIX BEIIECTB, KJIACCOB BaKHEHIIINX
HBIX JTUCIUIUINH B OMOJIOTUYECKH | KIIACCOB
npohecCuOHANBHO AKTHUBHBIX OMOJIOTHYECKH
W JesITeNbHOCTH, BEIICCTB AKTUBHBIX
MPUMEHSITh BEIIIECTB
METO/IbI yMEET | MCIOJb30BATh YMenue Cdopmuposan | 71-84
MaTEMAaTHYECKOIO | (MMPOJB | TEXHUYECKUE WCIIONb30BATh | O YMEHHE
aHajam3a U | MHYTHI | CpeJICTBA JUTSL | TEXHUYECKHE HCIIOJTh30BaTh
MOJICJIMPOBAHUs, | i) W3MEPEHHUs]  CBOMCTB | CpEACTBA ISl | TEXHUUYECKHE
TEOPETHYECKOTO W CBIPbSl W TIPOAYKIHHU | U3MEPEHUS cpencTtBa A
AKCIIEPUMEHTAIIbH OMOTEXHOJIOTHYECKUX | CBOMCTB CHIPbS | H3MEPEHUS
Or0 HCCIeI0BaHus MIPOLIECCOB,; U TPOAYKIUHU | OMOTEXHOJIOTH
o0OpabaTsIBaTh, OMOTEXHOJIOTH | YECKUX
aHAJIM3UPOBATH YECKUX MIPOLIECCOB,
pe3yabTaToOB MPOIIECCOB, o0OpabaTsIBaTh,
JKCIEpUMEHTA oOpabaTeiBaTh, | aHaJIU3UPOBATH
aHAJIM3UPOBATH | PE3YJILTATOB
pe3yNbTaToB IKCIIEPUMEHTA
JKCIIEPUMEHTA
Brnane | HaBbIKamMu YMenue Cdopmuposan | 85-100
eT Oe3omacHoil paboThl B | Oe30macHOM HaBbIK




(BBICOK | XMMHYECKOMN paboThI B | Oe3omacHoi
ui) nabopaTopuu, XUMUYECKON paboThI B
METOJIaMHU 1a00paTopuu;Il | XUMUYECKON
MaTeMaTH4eCKOro POBOJIUTH naboparopud,
aHaJn3a U | MaTEMAaTUYECK | METOJ/IOB
MOJIETTUPOBAHUS Uil  aHaIKM3 U | MaTeMaTH4ecK
SKCIIEPUMEHTAIBHOTO | MOAEIUPOBAHU | OTO
UCCIIEIOBaHMUS, e MOJIETTUPOBAHU
IKCIIUPEMEHTA | S u
JBHOTO AKCIIEPUMEHTA
HCCIIEIOBaHMs | JIBHOTO
UCCJIETOBAHMS
OIIK-3 3HAaeT | KJaccU(UKAIIIO 3HaHue Cnoco6HocTh | 65-71
CITOCOOHOCTBIO (mopor | 6MOJIOTHYECKH Kinaccuukanu | gaTh
UCTIOJIb30BaTh OBBIIl | aKTHBHBIX U OTIpeIeIICHUS
3HAHUSA O ypoOBE | COCAMHEHHIA; OMOJIOTUYECKH | OCHOBHBIX
COBPEMEHHOM Hb) XUMHAYECKOE CTPOSHHE | aKTUBHBIX TTOHSITHIA
buznueckoit U CBOMCTBa OCHOBHBIX | COIMHEHUH, MpeIMETHOM
KapTUHE MHpa, KJIaCCOB  MPHUPOJHBIX | XUMHUYECKOTO | 00JacTu
MPOCTPAHCTBEHHBI OHMOJIOTMYECKH CTpOCHHS U | UCCIIETOBAHUS
X AKTHUBHBIX CBOWCTB
3aKOHOMEPHOCTSIX, COETMHEHMUI, OHOJIOTUYECKH
CTPOEHUU COBPEMCHHBIE METOJIbI | AKTUBHBIX
BEIIeCTBA JIs 1 TEXHOJIOTHH | COeIUHEHUH;
IMOHHUMAaHUA OMOXUMHUYECKHX METOIbI u
OKPYKaroIero KOMITOHCHTOB, TEXHOJIOTUH
MHpA U SIBJICHUN HOJIB30BATHCA OMOXUMHYECKHU
TIPHPOIBI y4eOHOM, CIpaBOYHOU | x
u HAy4HOH | KOMIIOHEHTOB;
TUTEPATypOit B
oOnactu
OMOJIOTHYECKH
AKTHBHBIX BEUIECTB
YMEET | MOJb30BATHCS Ymenue Chopmuposan | 71-84
(mponB | yueOHOM, CLIpaBOYHOM | MOJI30BATHCA | O YMEHHE
WHYTHl | U HAYYHOU yueOHoi, 10JIB30BATHCS
i) JIUTEpaTypou B CIPaBOYHOU U | y4eOHOI,
obnacTtu Hay4YHOU CIIPABOYHOM U
OHMOJIOTMYECKH JUTEPATYPOU B | HAYUHOU
AKTUBHBIX BEIIECTB; obacTu JUTEPaTypoii;
HaXOJUTh U | OMOJIOTUYECKH | HAXOOUTh |
OIICHUBATH HOBBIC | aKTHUBHBIX OLICHUBATH
TE€XHOJIOTMYECKHE BEIIECTB; HOBBIE
pelIeHus; HaxXOJUTh M | TEXHOJOTHYEC
OLICHUBATh KHE PEIICHUS;
HOBBIE
TEXHOJIOTHYECK
ue pelieHus;
BJIaJiee | HaBbIKaMU Ymenue Ccdopmuposan | 85-100
T KOHCTPYUPOBaHUs KOHCTPYpPOBAaTh | O yMEHHE
(BBICOK | HOBBIX MHIIIEBBIX HOBBIC KOHCTPYHPOBA
120%0) MIPOJYKTOB MUIICBBIC Th HOBBIE




MPOAYKTHI MUILEBbIC
POAYKTHI
[1K-3 3HAaeT | OCHOBHBIE 3HaHue CdopmupoBan | 65-71
TOTOBHOCTBIO (mopor | TeXHUYECKHe OCHOBHBIX O 3HaHHE
OLICHUBATh OBBIIl | cpencTBa U | TeXHUYECKUX | OCHOBHBIX
TEXHUYECKHE YpOBE | TEXHOJOIMM C Y4ETOM | CPEICTB U | TEXHUYECKUX
CpeacTBa U | Hb) 9KOJIOTMUECKUX TEXHOJIOTMIl C | CpeACTB "
TEXHOJIOTUU C MOCTIEeICTBUH UX | yueToM TEXHOJIOTUH ¢
y4eToM MIPUMEHEHHS 9KOJIOTUYECKU | yUETOM
9KOJIOTUYECKUX X HOCJHEICTBUH | 9KOJIOTHYECKU
MOCJIEICTBUM  HX Ux X IIOCJIEICTBUU
IPUMEHEHUS pUMEHEHHUS ux
IPUMEHCHHS
yMEeT | MPOTHO3UPOBATH YMeHnue Cdopmuposan | 71-84
(mpoaB | HampaBIeHHUE U IPOrHO3MpPOBA | O YMEHHUE
UHYTBl | pe3ynbTaT (pU3MKO- Th IIPOTHO3UPOBA
i) XUMHAYECKHX HaIpaBJIEHUE U | Tb PE3yJIbTaT
IIPOLIECCOB U pe3yibTar ¢buzuko-
XUMHAYECKHX ¢busuko- XUMHAYECKUX
IIpeBpalleHHH XMUMHUYECKUX IPOLIECCOB U
OMOJIOrMYECKH IPOIIECCOB U XUMHAYECKUX
aKTUBHBIX BEIIECTB; XMUMHUYECKUX IpeBpaleHUH
-BBIOMpATh CIOCOOBI, | MPEBpAILICHHH | OMOIOTUYECKH
IIPUEMBI, AITOPUTMBI | OMOJIOTMYECKH | aKTUBHBIX
pereHus AKTHUBHBIX BEIIIECTB;
OMOTEXHOJOTMYECKUX | BEIIECTB; BBIOMpATh
3a/1a4; OLICHUBATH -BBIOMPATH CHOCOOBI,
TEXHOJIOTMYECKYIO CIOCO0BH!, MIPUEMBI,
3¢ (HEeKTUBHOCTH IIPUEMBI, ITOPUTMBI
MIPOU3BO/ICTBA; AJITOPUTMBI peLeHus
OLICHUBATh pereHus OMOTEXHOJIOTH
NEPCIEKTUBHOCTh OMOTEXHOJIOTH | YECKUX 3a]1ay;
mpolecca TEXHOJIOTUU | YECKUX 33/1a4; | -OLEHUBATh
c MO3UIIMU | OLIEHUBATh TEXHOJIOTHYEC
JKOJIOTUYECKON TEXHOJIOTMYECK | KYIO
0e30macHOCTH U | yIo 3P HEKTUBHOCT
3¢ (HeKTUBHOCTH. 3¢ (HEeKTUBHOCT | b
b MIPOU3BO/ICTBA;
MIPOU3BOJICTBA; | OLIEHUBATh
OLICHUBATh MEPCIEKTUBHO
MEPCIEeKTUBHO | CTh Ipoliecca
CThb IpoIlecca | TEXHOJIOTUU C
TEXHOJIOTUH C | TTO3UIHH
MO3UIIUU 9KOJIOTHYECKO
JKOJIOTHYECKO | U
i 0e30macHOCTH
0€30MacHOCTH | U
u 3P HEKTUBHOCT
a3 dexTuBHOCT | W.
u.
BIIQJIee | METOJIaMU Ymeer Cdopmuposan | 85-100




T HKOJIOTUYECKOTO UCIOJb30BATh | O yMEHHue
(BBICOK | oOecrieueHMsI METO/1bI UCIOJIb30BaTh
uil) MIPOU3BOJICTBA HKOJIOTUYECKOT | METOMBI
WH)KEHEPHOM 3alUThl | 0 00eceyeHus | IKOJIOTHYEeCKOT
OKpY’KalolIel Cpeabl | MPOU3BOACTBA | O OOecreyeHus
U MH)XEHEpHOU | IPOM3BOJCTBA
3aIUThI U HMHXEHEPHOU
OKpY’Karollel | 3aIliuThl
cpenbl OKpPY’KaroIlen
cpeabl
I1K-9 BnageHueM | 3Ha€T | - 3aBUCUMOCTb MEX]y | 3HaHHE Cdopmuposan | 61-71
OCHOBHBIMHU (mopor | ctpoeHueM 3aBUCUMOCTH | O 3HaHME
METO/IaMH U OBBII | IPUPOHBIX MEXTy CTPOCHUS
npueMamu ypOBE | COEAMHEHUH U 1X CTPOEHUEM HIPUPOAHBIX
NIPOBEICHUS Hb) OMOJIOTUYECKUM HPUPOIHBIX COCAMHEHUH U
9KCHEPUMEHTAJIBH NelicTBUEM; COEAMHEHUIN U | UX
BIX MCCIICIOBAHUI - OCHOBBI 175 OHMOJIOTHYECKH
B CBOEH COBPEMEHHOM OMOJIOTUYECKH | M AECHCTBUEM;
poEeCCUOHAIBHO nabopaTopHOI M JCHCTBUEM; | - OCHOBBI
i obnacty; TE€XHUKU U METOJUKU | - OCHOBBI COBPEMEHHO
CIIOCOOHOCTBIO UCCIIEIOBaHUS COBPEMEHHOM | J1abopaTOpHOU
POBOJIUTH 1a00paTOpPHOM | TEXHUKU U
TEXHUKHU U METOAUKH
METOAUKH UCCIIEI0BaHMS
UCCIICIOBaHHS
yMeeT | MPOBOAUTH YMenue YmMmeer 71-84
(mpoas | mabopaTopHbIe POBOJUTH YBEpEHHO
WUHYTHI | SKCTIEPHUMEHTHI 0 | DKCIIEPUMEHTHI | IPOBONUTH
i) BBIJICJIEHUIO u | 1o 9KCHEPUMEHTHI
WCCIIEIOBAaHUIO BBIJICJICHUIO M | TI0 BBIJCTICHHIO
OMOJIOTNYECKU UCCIIEIOBaHU | U
aKTHUBHBIX BEIIECTB U | IO UCCIIEIOBAaHHIO
aHAJIM3UPOBATh OMOJIOTNYECKH | OMOJIOrMYECKH
MOJTyYSHHBIE AKTHUBHBIX AKTHUBHBIX
pe3yJbTaThl; BEILIECTB U BEILIECTB U
oopMIIATH OTUETHI O | aHAJIM3HUPOBAT | AHATM3HPOBATH
1a00paTOPHBIX b TIOJYYECHHBIE | MOJy4YEeHHBIE
WCCIICIOBAHUSIX; pe3yIbTaTHI, pe3yIbTaTHI;
nenatb JOKIaael M | - OQOpPMIATH | 0hOpMIATH
COOOIIEHMS, OTYETHI 0 | OTY4ETHI O
y4acTBOBAaTh B | 1abOpaToOpHBIX | 1a0OPaTOPHBIX
JICKYCCHSIX; WCCIICZIOBAHMS | HCCIIEIOBAHUSX
X; - JenaTh | ; IenaTh
JIOKJTQ TbI U | TOKJITaJbl U
COOOIIEeHHS, COOOIIEeHUS,
y4acTBOBaTh B | y4aCTBOBATH B
JICKYCCHSIX; JIMCKYCCHSIX;
BJaJiee | - METO/IaMHU Bnanenue CriocobHOCTD
T UCCIIEIOBaHMS; METOJaMHU NEPEYUCIUTh U
(BBICOK | - CIOCOOHOCTBIO WCCIICIOBAHMSI; | PACKDPBITh CYTh




uil) MIPOBOJIUTH CIOCOOHOCTBIO | METOJIOB
WCCIICIOBAHMS U IPOBOJTUTH UCCIICIOBaHMS,
IPEICTABIIATh UX CaMOCTOSITENIb | KOTOPBIC
pe3yabTaThl HA HBIC U3yYUI U
o0cyxeHue WCCIICIOBAaHMS | OCBOMII
u Oakamasp.
MPECTaBIATh | - CIOCOOHOCTH
UX PE3yJbTaThl | IPOBOIUTH
Ha CaMOCTOSITEIIbH
o0cyxaeHue ple
UCCIICJIOBAHHUS
u
IPE/ICTABIISTh
UX Ppe3yJbTaTh
Ha 00CYXKJEHHE

MeToauueckune PEKOMECHIAIUNA, OIIPEAC/TIAIONINEC ITPOUCAYPLI OICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCIHHUILJINHDI

3anonnsemcs 6 coomeemcmeuu ¢ Ilonoowcenuem o onoax oyeHouHvIX cpedcms
00paz08amebHblX NPOSPAMM  BbICUIE20 00pPA306aHU — NpOSPamMm baxanaspuama,

cneyuanumema, mazumpamypol JIBDY, ymeepoicoennvim npuxazom pexkmopa om
12.05.2015 Nel2-13-850.

OueHouHble cpeacTBa ISl MPOMEKYTOUYHOM aTTeCTAlNH
[IpomexxyTouHasi aTTecTalusi BKIIFOYAET OTBET CTYJIEHTa HAa BONPOCHI K 3a4eTy U

IMPOXOKACHUC UTOI'OBOI'O TCCTA.

KpnTepml BbBICTABJICHUA OLICHKH CTYJICHTY HA 3K3aMCHE

Ouenka 3K3amMeHa TpeboBaHust K CGOPMUPOBAHHBIM KOMIIETCHUSIM

«OTJIIMYHO» OreHKa «OTJIIMYHOY» BBICTABIISETCS CTYICHTY, €CIIU OH TIIyOOKO
U MPOYHO YCBOMWJI MPOTPAMMHBIN MaTepual, HCYepIibIBaIolIe,
IIOCJIEI0BATENBHO, YETKO M JIOTMYECKH CTPOMHO €ro M3jaraert,
yMEEeT TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKOM, CBOOOJHO
CIpAaBIIIETCA C 3aJadaMH, BOIpPOCAaMH M JPYTMMH BHIAMU
MPUMEHEHUs 3HaHUH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IPHU
BUJIOM3MEHEHUM 3a/laHUM, MCIOJIB3YyeT B OTBETE Marepuall
MOHOTpaUUeCKO JUTEepaTypbl, NPAaBHIBHO OOOCHOBBIBAET
IIPUHSTOE PELIEHUE, BJIAJIECET Pa3HOCTOPOHHUMM HABBIKAMHU M
IIpUEeMaMH BBINOJIHEHUS IPAKTHUECKUX 3a7ay;

«XOopouio» ICHKA «XOpOIII0» BBICTABJIACTCA CTYIACHT €CJIN OH TBEPOAO
0 YIEHTY,

3HaeT Marepuaj, TpaMOTHO M II0 CYILIECTBY H3JIaracT €ro, He

nonycxaﬂ CyH_IGCTBeHHI:IX HGTO‘IHOCTef/'I B OTBCTC Ha BOHpOC,




[IPAaBUJIBHO IIPUMEHSAET TEOPETUYECKHE IIOJIOKECHUS IIPU
pelIeHUH IPaKTHYEeCKUX BOIPOCOB M 3a7a4y, BIIAJEET
HE0OXOIMMBIMH HAaBbIKAMU M IPUEMAMU UX BbIIOJIHEHMS;

«YIOBJIETBOPUTEIILHOY OreHKa «yAOBJIETBOPUTEILHO» BBICTABISIETCSl CTYJICHTY, €CIIH
OH MMEET 3HaHUs TOJIHKO OCHOBHOTO MaTepHaja, HO HE YCBOWII
ero  Jetayied, JONYCKaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBWIbHBIE  (DOPMYIMPOBKH,  HAPYIICHUS  JIOTHYECKOM
MOCJICIOBATEIBHOCTH B U3JI0KECHUHU MTPOrPAMMHOT0 MaTepHala,
WCTBITHIBACT 3aTPYJHEHUS MPH BBHIMOTHCHUH TMPAKTHUECKUX
pabor;

«HEYIOBJIETBOPUTEIILHO OueHka «HEyJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYJEHTY,
KOTOpPBIM HE 3HACT 3HAYUTEIBbHOW 4YacTH IPOrPaMMHOIO
MaTepHala, JI0IyCKaeT CyIleCTBEHHbIE OUIMOKH, HEYBEPEHHO, C
OO0JIBLIIMMH 3aTPYAHEHUSIMU BBINOJIHSAET IPAKTHUECKUE paboThI.

Bompocsl Kk 3Kk3amMeny

1. Knaccudukanus opraHu4eckux coequHeHuu. [IpuHIMIBI XuMUYECKOn
HOMEHKJIATYPHI.

2. Crepeonsomepusi, Kiaccuuxarms.

3. CompsikeHHBbIE CHUCTEMBI, Kiaccu(UKAIUsl. ODHEPrus COMPSHKEHMUS.
ConpsiKEHHbIE CUCTEMBI C OTKPBITOM LETIBIO.

4. Knaccudukanus XuMUYeCKUX peakiui. TUmsl peakiuii 1 peareHToB.

5. Ilonspubie »(PexThl B OpraHUYECKUX COeAMHEHUSIX WMHIYKTUBHBIM U
Me30MEepHBIN 3P PeKThl. DNeKTPOHHBIE FP(DEKTHI 3aMECTUTEINEH.

6. Peakuuu panukanpHoro 3amemienus (SR). Tlonstuss o 1enHbIX
npoleccax 00pa3oBaHUs CBOOOJHBIX PaUKAIOB KHCIOPOA.

7. Peakumu snexktpoduibHoro mpucoenuuenus (AE) [Mamorenuposanue,
THIPOTAIOTeHUpOBaHue. Peakinu ruparanuu u ux OMOJI0THYECKas poJib.

8. BrnusiHue 3amecTuTeNel Ha PEaKIMOHHYIO0 CIIOCOOHOCTh apOMaTHUYECKUX
COCIMHEHHWA.  DBHOMEIMIMHCKOE  3HAYEHHWE  M3BECTHBIX  APOMATUYECKUX
COCIMHEHU W BO3MOXHOCTH OpPraHMYeCcKOW XHUMHUU B CHHTE3€ HOBBIX
OMOJOTMYECKHU aKTUBHBIX BEILIECTB.

9. Jlumunel, knaccuduxanms. TpHAMIITIHIICPUHBI, CTPYKTYpa, XUMHUYECKUE
CBOICTBa, OMOJIOTUYECKAS POJIb.

10. ®ocdonunuasl, crpoeHue, OUOIOTUYecKas poJb.



11.Cpunromunuapl. ['mukomunuasl. OCHOBBI CTPOCHUS, OMOMEIUITUHCKOE
3HaYCHHE.

12.Heompunsiemble JUNUAIBI. TeprieHbl, CTEPOUABI, IOJIOBHIE TOPMOHBI,
OCHOBBI CTpOCHUS, OMOMEIUITMHCKOE 3HAUCHHE.

13.buoperynsatopsl JIUTIATHOM TIPUPOJIBIL. OCHOBBI CTpOCHHSI,
OMOMEIUIIMHCKOE 3HAUCHHUE.

14.TlepekrcHOE OKHUCJEHHE JUIMUI0B. MexXaHu3M, MPUHIUIBI PETYJISIINH,
OMOMEIUIIMHCKOE 3HAYCHHUE.

15.T'ereponukIM4ecKue OCHOBAHUS MUPUMHUIMHOBOTO U IYPHHOBOIO psija.
Kiaccudukaiys 1 HOMEHKIIATypa.

16.1IpousBoHbic TUpHAMHA (HUKOTHHOBAsS KHCJIOTA, aMHJl HUKOTHHOBOM
KHCJIO0THI, BuTaMuH B6 u 1p.).

17.1llecTuusieHHbIEC TETEPOLIMKIIBI C IBYMS TETEPOATOMAMH.

18.IlupuauH  ©W  €ero TPOW3BOMHBIC.  ypamwy, THMHH, IIUTO3HH.
Knaccudukaiys 1 HOMEHKJIATypa.

19.Uunon, moppuHbI, TypUHBIL.

20.ITpousBoiHbBIC ITypHHA - aJCHUH, TYaHUH, MOYeBast KUCJIOTA.

21.Crepon3omepusi ¥ TAyTOMEPUSI MOHOCAXapHIOB.

22.Peaknii  OKUCJICHUS MOHOCAXapuJoB, WX MEIUKO-OHOJIOTHYECKOE
3HAuYCHUE.

23.Peaknii  BOCCTAHOBJICHHWS,  KOHJCHCAIIMHM,  METHJIUPOBAHHUS U
dbochopuaupoBaHus MOHOCAXapua0B. VX MeuKo-OH0I0THIEeCKOE 3HAUCHHE.

24. Jlucaxapuipl, CTpOCHUE, HOMEHKJIATypa, KOH(GOPMAIIHH.

25. XUMUYECKHUE CBOMCTBA MCaXapuI0B, UX OMOMEIUIIMHCKOE 3HAaUCHHE.

26.T"'omononucaxapusbl. CTpykTypa. buomeauimackoe 3HaueHue.

2(.Knaccudukanusi aMUHOKHUCIIOT.

28.He3aMeHNMbIe aMUHOKUCIIOTHI M X CTPYKTYpa.

29. AM(bOTEpHOCTh U PACTBOPUMOCTH AMUHOKUCIIOT.

30.Xumuyeckre CBOWCTBA AMHMHOKHCIOT 3a CYET KapOOKCWIBHOM U

AMUHOTPYTIII.



31.buonoruyeckd  BaXXHbI€ ~ XUMHUYECKHE  PEAKUUU  AMUHOKHUCIOT
(nexapOOKCUITUPOBaHKE, IE3aMUHUPOBAHNUE U NTIEPEAMUHUPOBAHUE).

32.1lpeBpalieHrss aMUHOKHUCIIOT MPU HArpeBaHUHU.

33.buoMeuIMHCKOE 3HaU€HHEe aMUHOKHCIIOT.

34.Ilentunel. CTpyKTypa, HOMEHKJIATypa. XapaKTepPUCTHKAa MENTUIHON
CBS3H.

35.buoMeuIMHCKOE 3HaU€HUE MENTH/IOB.

36.Knaccudukarus 6eKoB.

37.YpOBHH OpraHHU3aIluu OCIIKOBOM MOJIEKYJIbI.

38.buoMenuimHcKOe 3HaU€HUE OETKOB.

39.1lypuHOBBIE ¥ MUPUMHUIUHOBBIE HYKJICHHOBBIE OCHOBAHMSI.

40.CrpoeHue HyKJIEO3U0B U HYKJIEOTH/IOB.

41.JHK. ITepBuuHasi u BTOpU4HAas CTPYKTYpa.

42.PHK. IlepBu4Has u BTOpUYHAs CTPYKTypa.

43.bnoMeTMIIMHCKOE 3HAYCHUE HYKJICMHOBBIX KHCIIOT.

44.T'opMOHBI O€NKH, TOPMOHBI-NIENTUABI, MEXAHU3M JEHCTBUS HAa OPTraHU3M
YesioBeKa (MHCYJINH, TIFOKAroH).

45.'0opMOHBI, MPOU3BOJHBIE AMHUHOKHMCIIOT, MEXaHU3M JCHCTBUS Ha
OpraHu3M 4esioBeka (aJlpeHaInH, THPEOUIHBIC TOPMOHBI).

46.CrepouHble TOPMOHBI U MEXAHU3M UX JCUCTBUS Ha OPraHU3M YeslOBEKa
(TTIFOKOKOPTHUKOUIBI ).

47.T opMOHBI MOJOBBIX kKeJe3. MexaHu3M JIeUCTBUSA Ha OPraHU3M YeJIOBEKa.

48.3HaveHre BUTAMUHOB JIJIsS OpTaHU3MA.

49.Knaccudukanus, OTIAYUS KUPO- U BOJOPACTBOPUMBIX BUTAMUHOB.

50.Tuamun, H©HuanuH, GoaueBas KHUCIOTa, pHOO(IIABUH  IHIIEBHIC
WCTOYHUKH, OMoNorndeckue (QyHKIUH, TPOSIBICHUS aBUTAMUHO3A.

51.AckopOuHoBass  KHCiOTa: Ouojornyeckue  (GyHKUUHM, MOpPU3HAKU
aBUTaMHUHO30B, MEIULINHCKOE 3HAYCHHE.

52.Buramun B6, mantoreHoBas kuciora, Bi» 1 OMOTHH.



53.Kapotun ¥ BuUTaMMH A: MNHIIEBbIE HCTOYHHUKH, AKTUBHBIE (DOPMBI
BUTaMUHA A, Onosiorundeckue GyHKIIUU, TPOSIBJICHUS aBUTAMHUHO34.

54.Butamunsl E,J[, K: Ouonoruueckue GyHKIMHU, MPU3HAKK aBUTAMHUHO30B,
MEJIMIIMHCKOE 3HAYCHHE.

Kpurepun BbICTaB/IEHHSI OLIEHKH CTYJIEHTY Ha IK3aMeHe:

OTBeT PK3aMEHyEMOTO OIICHUBAETCS TI0 CTO OAIBHOM TIIKaJIe:

«Otamaro» — 90...100 6amioB

«Xopormio» — 70...89 6amnos

«VY nopnerBoputebHO» — 50...69 Gamios

MuHHMaIbHOE KOJIMYECTBO OallJIoB, TOATBEP)KIAIOIIEe IPOXOKICHUE
OCBOECHHUE MUCLHUILIUHEI — 50 0aioB.

[lIkanma  oIeHWBaHUS U  MHHUMAJIBHOC KOJINYECTBO 0aios,
MOATBEPKAAIOIIEE YCICIIHOE OCBOCHUE TUCIIUTUTUHBI:

«Otmmuro» — 90 % um Oojee MOCTaBIECHHBIX BOMPOCOB MOIMYYUIIA YETKO
chopMyIHpOBaHHBIC KBAIU(PUIIMPOBAHHBIC OTBETHI B IIOJHOM O0BEME, CTYISHT
MPOSIBUJI TTOBBIIIIEHHYIO HAYUHYIO U 00pa30BaTeIbHO-KYIBTYPHYIO PYIUIIUIO.

«Xopomo» — g0 70 % MOCTaBIEHHBIX  BOMPOCOB  MOJIYYUIIU
KBaJIU(UIIMPOBAHHBIE OTBETHI B MOJHOM 00BEMeE, CTYJEHT MOKa3all IOCTATOYHYIO
Hay4YHYI0 U 00pa30BaTeIbHO-KYJbTYPHYIO 3Py IUIIUIO.

«Y 1oBNEeTBOPUTENBHO» — 110 60 % NOCTaBIEHHBIX BOMPOCOB MOIYYUIIN
MOJIHBIE OTBETHI, AOMTYpPUEHTOM ObLIa MPOSBJIICHA OrpaHUYCHHAs Hay4yHas U
o0pa3oBaTenbHO-KYJIbTYPHAS MOATOTOBIECHHOCTD.

«HeynosnerBoputenbHo» — MeHee 60 % MOCTaBICHHBIX BOIPOCOB
MOJYYUIIM TJI0XO C(OpMyTUpOBaHHBIE OTBETHl B HEJOCTATOYHOM OOBEME,

CTyJIEHTOM Oblla MposiBJieHa cialdas HaydyHas M 0Opa3oBaTeNbHO-KYJIbTypHas

SpyAULIASL.

OneHo4vHbIe cpeacrea aJjist TeKylHeﬁ aTrecranum



KoHTposabHbIe TecThbl IPeIHA3HAYEHBI JIsI CTYIEHTOB, H3yYalOIINX KypC
«XuMHST OMOJIOTUYECKU AaKTUBHBIX BEIIECTBY.

[Tpu paboTte ¢ TecTamu npeasiaraeTcs BEIOpATh OJJUH BapUaHT OTBETA U3 TPEX
— YeThIpeX MPeAJIOKEHHBIX. B TO ke BpeMsi TECThI O CBOEH CIOXKHOCTH
HEOAMHAKOBBI. Cpeau MpeasIOKEHHBIX UMEIOTCS TECThI, KOTOPHIE COAEpKAT
HECKOJIbKO BapUAHTOB TMPABIIBHBIX OTBETOB. CTYJIEHTY HEOOXOIMMO YKa3aTh BCE
MpPaBUJIbHBIE OTBETHI.

TecTbl paccunTaHbl KaK HA UHAUBUIyaJbHOE, TAK U HA KOJUIEKTUBHOE UX
pemenue. OHU MOTYT OBITh UCTIOJIB30BAHbBI B MIPOIIECCE U AYJAUTOPHBIX 3aHATHH, U
CaMOCTOATENbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX JJII KOHTPOJISA 3HAHUH B
MpoIecce MPOMEKYTOUHON aTTeCTA[MU TPOU3BOIUTCS KAXIbIM IIPENo aBaTeaeM
WHIMBUAYAJIBHO.

Pe3ynbTaThl BBIMOJIHEHUS! TECTOBBIX 3aJJaHUI OLICHUBAIOTCS
npenojaBaTesieM 1Mo NATHOAUTHHON MIKaJIe JIJIsl BBICTABJICHUS aTTECTALIMU WIIH TI0
CUCTEME «3a4eT» — «He 3aueT». OLEeHKa «OTINYHOY» BBICTABISECTCS NPH
MPaBUWJIBHOM OTBETE Ha OoJiee ueM 90% MpeyioKeHHBIX MTPenoaaBaTesieM TeCTOB.
O11eHKa «XOPOIIIO» — MPU MPAaBUILHOM O0TBeTe Ha Oosee uem 70% tecToB. OrieHka

«YZIOBJIETBOPUTEIIBHO» — MPH NPAaBWIBHOM OTBETE Ha 50% mpeasioKEeHHBIX TECTOB.

IIpumepHbIe TECTOBBIE 3aJaHUS
Tema: Crepeouzomepust

1.Kakue nzomepsl OTHOCATCS K IPOCTPAHCTBEHHBIM:
1. eI
2 MOJIO)KEHUE KPaTHBIX CBA3EH
3 (YHKIIMOHATIBHBIX TPYIIT
4. CTPYKTYpPHBIE
5

KOH(pUIrypanMoHHbIE

2.BribepuTe, 4TO XapaKTEepHO IJIs MOHATHUS "KOHDopManus'":

1. BO3MOKHOCTh BPAallleHUS BOKPYT OHOM MJIM HECKOJIbKHMX CUIMa CBsi3el



KOH(OPMEPBHI - 3TO U30MEPHI
U3MEHEHHE MOCIEA0BAaTEIbHOCTU CBA3EH

HU3MECHCHHUE IPOCTPAHCTBECHHOI'0O PACIIOJOKCHUA 3aMecTuTe e

o B~ W

N3MCHCHHUC 3JICKTPOHHOI'O CTPOCHHA

3.BriOepute cXoCTBO MEX/y SJHAHTUOMEPAMHU U TUACTEPEOMEPAMHU:

1. 00J1a1at0T OIMHAKOBBIMH (PU3UKO-XUMUYECKUMHU CBOMCTBAMHU
2 CIIOCOOHBI BpAIATh MJIOCKOCTH MOJISPU3AIUNA CBETA

3 HE CIIOCOOHBI BpaIlaTh TUIOCKOCTh MOJISPU3AIMU CBETA

4, SIBJISIIOTCH CTEPHOM30MEpPaMHu

5 XapaKTEPU3YIOTCS HATMYUEM IICHTPA XUPATLHOCTH

4.Bp1bepute CXOACTBO MEXAY KOH(DUTYpalHOHHON 1 KOH(POPMALIMOHHON
M30MEPHUEH:

1. MN30Mepus cBsi3aHa ¢ pa3jJIMYHBIM I10JIOKEHHEM B IPOCTPAHCTBE aTOMOB
U Tpynin aToMOB

2. N3omepust 00yciaoBieHa BpallleHUEM aTOMOB UJTU TPYIIIT aTOMOB BOKPYT
CUI'Ma-CBSI3H

3. N3omepus 00ycnoBieHa HATMYUEM B MOJIEKYJIE IEHTPa XUPATbHOCTH

4. N3omepust 00yciaoBiIeHa pa3IuyHbIM PaCIIOIOKEHUEM 3aMECTUTENEH

OTHOCUTCIIBHO IINIIOCKOCTH ITN-CBA3HU

5.M3o0MepaMu SIBIISIFOTCSL:

1. CIIUPTHI U KUCIIOTBI

2 KHCJIOTBI U COJIN

3 CJIOKHBIE 3(QUPHI U CHIUPTHI

4. COJIK ¥ TIPOCThIE 3(PUPHI

5 0/JTHOATOMHBbIE CIIMPTHI U NPOCThIE IPUPHI

6. Xumuueckas popmyiia IeHTEHa:



CsHg
CsHa
CeHio
CesHio

CsHio

o~ WD oE

7. BCHICCTBa, IMOXO0KHUC 110 CTPOCHUIO U CBOﬁCTBaM, HO OTIMYArOmuceCCs aApyr OT

Jpyra Ha oHy Wi Heckoiabko CHy- rpynm

1. U30TOIIBI

2 TAJIbTOHUIIBI
3 HU30MEPHI

4. rOMOJIOTH

5 bepromnuas

8. AJIKaHbI- 3TO YTIIEBOOPO/IbI, KOTOPHIE UMEIOT
apOMaTUYECKYIO CBSI3b

JIBOMHYIO CBS3b

TPOMHYIO CBSI3b

MPOCTYIO CBSI3b

ok WD

MUKINYCCKYIO L CIIb

9. Yacrtuipl ¢ HECIAPEHHBIMU AJICKTPOHAMH, 00pa3yIOIIHECs TPU Pa3phIBE

KOBAJICHTHOU CBA3U

1. PaauKAJIbI
2 AHUOHBI

3 KaTHUOHBI

4, WOHBI

5 ATOMEI

10. 3omepsl oTAMYAOTCS APYT OT Apyra



1. YHUCJIOM aTOMOB YyIJICpoaa u BOAOpoaa

2. NPOCTPAHCTBEHHBIM PACIOJIOKEHHEM IPYIII ATOMOB WJIH MPOCTO
aToOMOB

3. XUMHUYECKUM CTPOECHUEM

4. OKpacKou

11. AJIKWHBI OTIMYAIOTCS OT aJIKaHOB
HaJIMYMEM JIBYX JBOMHBIX CBSA3EH
HAJIMYMEeM TPOMHOM CBA3U
HAJIMYUEM TPEX JTBOMHBIX CBA3CH

HaJIMYUEM JIBOUHOM CBS3U

AR

HaJIMYUEM JBOWHOU U TPOMHOM CBS3U
12. 'oMOIOTMYECKON pa3HOCTHIO HA3BIBAKOT
KapOOHWIBHYIO TPYIIITY

OCTaTOK MCTaHa

1.
2
3. TUIPOKCUIBHYIO TPYIITY
4 KapOOKCUJIbHYIO TPYIITY
5

MeTHiIeHOBYI0 rpynny —CHo-

13.130MepOM TIIFOKO3BI SIBISIETCS

1. ¢pykrTo3za

2 pubo3a

3. TJIMIIEPUHOBBIN aJibJACTH/T
4 KCHJI03a

14. I'moko3a 1 ppyKTO3a NPEACTaBISAIOT COO0M
1. ONTUYECKUE U30MEPBI
2. CTPYKTYPHbIE H30MePbI

3. omurocaxapujabl



4, TOMOJIOTH

Tema: YrieBoabl.
1. KonnuecTBo yriepoaHbIX aTOMOB B IIEHTO3€
1) 6
2)5
3)4
4)7

2. Koyn4ecTBO yriaepoaHbIX aTOMOB B FE€KCO3€
1) 6
2)5
3)4
4) 7

3. B cocraB yrieBooB BXOISAT DIEMEHTHI
1)C,H, N
2)C,H, 0
3)H,O,P
4)C,O,N

4. YrneBoJibl — 3TO

1) okconpou3BoHbIE MHOTOATOMHBIX CIUPTOB
2) cnoxHble 3GUpPHI

3) mpocThie 2GupsI

4) MHOTOATOMHBIE CITUPTHI

5. MoHocaxapuasl — 3TO
1) yrneBoabl, HE MOJBEPrarOUIUECs: OKUCICHHUIO

2) yrieBojbl, MOJABEPraromuecs TUAPOIU3Y



3) yriieBoabl, He MOJABEPralIIuecs ruapPoIu3y

4) YIJICBOAbBI, HC ITOABECPIrarOmHrCCss BOCCTAHOBJICHHUIO

6. K MoHOCaxapugamMm OTHOCUTCS
1) kcuno3a
2) pubUTON
3) caxapo3a

4) xpaxma

7. ATb0301 SIBIIICTCS

1) dpyxro3za

2) I EePUHOBBIN aJIbIeru/
3) IMOKCHAIETOH

4) caxapo3sa

8.KeTo30ii siBsieTcst
1) rroko3a

2) pubo3a

3) ppykTo3a

4) caxapo3za

9.006pa3oBaHre NUKINYECKUX (POPM TIIFOKO3bI IPOUCXOANT MPU  B3aUMOACHCTBUH
1) rUAPOKCUIIBHBIX TPYHI IIPU aTOMax Yriepojia ¢ HoMepaMu 2 U 6

2) kapOOHWJIBHOM TPYIIIIBI ¥ TUAPOKCHIIA TIPU 3-M aToMe yriepoja

3) rpynn -OH npu atomax yriaepoja ¢ HoMepamu 2 u 5

4) KapOOHMJILHOM I'PYNIIBI M THAPOKCHJIA NPH 4-M WK 5-M aToMe yrJiiepojaa

10.TTo tumy ¢yHKIIMOHATBHBIX TPYTI YIJICBOABI  MOAPA3CIISIOTCS
1) raroko3bl U GPYKTO3BI

2) MOHOCAaXapHUIbl U TUCAXAPUJIbI



3) aab103bI U KETO3bI

4) MEeHTO3bl U TENTO3bI

11.Anpaeruapl OT KETOHOB MOXKHO OTJIMYUTH C IOMOIIBIO
1) xsopuna xene3a

2) peakuum «cepedPAHOro 3epKajIay

3) packaJeHHOM MeHOM IPOBOJIOKH

4) OGpoMHOM BOBI

12. 111 pacrio3HaBaHUs [JIIOKO3bI (B CMECH ¢ (PPYKTO30M) UCTIONB3YIOT
1) uHaUKATOpP U PACTBOP LIEIOUYU

2) OpOMHYIO BOJTY

3) COJIAHYIO KUCIOTY

4) aMMHaYHBIH pacTBop okcuaa cepedpa(l)

13. KauecTBeHHOI peakIueil Ha TIIIOK03Y SBIISETCS PEAKITUs
1) ¢ Cu(OH):
2)c FeCls

3) ¢ la(pactBOp)
4) ¢ CuO

14. Cnoxwusliii 3pup obpaszyercs pu B3auMOICHCTBUH
1) rr0KO3bI C CHHWIIBHON KHUCIOTOM

2) rioKo3bl ¢ PocPopHOi KHCJIOTOM

3) IIIOKO3bI C COJISTHOM KHUCIIOTOM

4) rIr0KO3bI CO CIUPTOM

15. a- u B- nukInyeckne GopMbI TIIOKO3bI PA3TUYAIOTCS
1) konmuuectBom —OH rpymm

2) KOIMYECTBOM KapOOHUIIBHBIX TPYIII



3) noJso:xxkenueM —OH rpynnsl y nepBoro aroma yrJjepoaa

4) nonoxxenuem —OH rpymibl y TpeThbero aroma yriepoaa

16.I'muko3uHas cBsi3b 00pa3yeTcs B pe3yabTaTe B3aUMOIEHCTBHUS

1) AByX CUPTOBBIX THAPOKCUIIBHBIX TPYII PEArUPYIOMIMX MOHOCAXapUI0B
2) cIUPTOBOIO H MOJIYaANETATIBLHOI0 THIPOKCUJIOB

3) anbAETUIHON U TUAPOKCUIBHON TPy

4) NByX albJeTUIHBIX TPy

17.I'mroxo3a BCTyIaeT BO BCE PEaKuu, KpoMe
1) okucinenus

2) rugpoJn3a

3) runpupoBaHUs

4) srepuduxanuu

18.K Tpmro3am oTHOCHUTCS
1) dpykroza
2) NI EePUHOBBIN aJIbIeru/
3) pubo3a

4) rmoko3a

19. IpoxykTamu TUAPOIU3A Caxapo3bl SIBISIOTCS
1) rioko3a u ppykKro3za

2) KpaxMman

3) raroKo3a ¥ ATaHoJI

4) nemtronosa

20. K HeBoccTaHABIMBAIOIINM caxapaM OTHOCUTCS

1) rroko3a

2) ¢bpykTo3a



3) uemtoiosa

4) caxapo3a

21. K nucaxapuyiaMm OTHOCUTCS
1) kpaxman

2) caxapo3a

3) riroko3a

4) 1emaroio3a

22. C12H22011- 3TO yrieBoj, OTHOCSIIMIACS K
1) MoHOCaxapugamM

2) nucaxapujaam

3) roMmononucaxapuaam

4) retepornonucaxapuaam

23. Onurocaxapuasl — 3TO YTIIEBOIBI, COICPIKAIIHC
1) cBpiie 100 MmoHOCaxapuaoB

2) ot 2 10 10 moHOCaxapuaoB

3) ot 2 go 50 MoHOCaxapua0B

3) cBoiie 1000 MmoHOCaxapu0B

24. K onurocaxapujam OTHOCUTCS
1) puboza

2) MaHHO3a

3) majbTO3a

4) amumo3a

25. JIakTo3a pu TUAPOIN3E JacT
1) ranakro3a + rJjwKo3a

2) 2 TJIIOKO3BI



3) imroko3a + ppykrosa

4) rroko3a + caxaposa

26.B onurocaxapuaax MOHOCaXapuIbl CBsI3aHbl MEXTY COO0M
1) rIMKO3UAHBIMHY CBA3SIMU

2) MEeNTUTHBIMH CBS3SIMHU

3) cnoXHOA(UPHBIMU CBSI3IMHU

4) TBOMHBIMU CBS3SIMHU

27. YKaXuTe YIIeBOJ, KOTOPBIA IMOABEPraeTcs THIAPOJIN3Yy C OOpa3oBaHHWEM 2
MOJIeKyJT [B-0-TIIr0K036I

1) kpaxman

2) nakTo3a

3) nesu100M03a

4) rmuKoreH

28. I'moKypoHOBasi KUCIIOTa — ATO
1) romononucaxapun

2) OKHCJIEHHBII MOHOCaXapH/

3) OKHUCJICHHBIN Aucaxapu/l

4) rereponoMcaxapui

29. I'mukorex — 3To

1) cHIBLHO pa3BeTBJIEHHBIH MOJUCAXAPHU/, COCTOSIIUN M3 OCTATKOB IJIKOKO3bI,
CBSI3aHHBIX 0-1,4- 1 0-1,6-TJIMKO3UAHO CBA3BIO

2) yMEpEHHO Pa3BETBJCHHBIN MOJUCAXapHU, COCTOSIINI W3 OCTAaTKOB TJIFOKO3BI,
CBA3aHHBIX 0-1,4- 1 a-1,6-TJIMKO3UIHON CBI3EIO

3) JNMHEWHBIM TOJMCaxapuJl, COCTOSIIUNM M3 OCTAaTKOB TIJIIOKO3bI, CBSI3aHHBIX

o-1,4-rIMKO3UIHOM CBA3BIO



4) JIMHCHUHBIN MmoJincaxapul, COCTO}IH_II/Iﬁ N3 OCTAaTKOB TIJIOKO3bl, CBA3aHHBIX

B-1,4-rTUKO3UIHON CBA3BIO

30. AMmo03a — 3TO

1) TMHeHHBbIN MOJUCAXAPU, COCTOSIIUI U3 OCTATKOB IJIIOKO3bl, CBA3aAHHBIX
a-1,4-rIMK03MIHON CBA3LIO

2) JUHEHHBIM TONHMCcaxapujll, COCTOSIIMNA M3 OCTAaTKOB TJIFOKO3BI, CBSI3aHHBIX
B-1,4-rIMKO3UAHOMN CBS3BIO

3) YMEpEHHO pPa3BETBIICHHBIN IOJMCAXapHJI, COCTOSIIUA W3 OCTATKOB TJIIOKO3HI,
CBs3aHHBIX 0-1,4- 1 0-1,6-TTIUKO3UIHON CBS3BIO

4) CcuJIbHO Pa3BETBICHHBIN TMOJMCAXapHa, COCTOSAIIMA M3 OCTATKOB TIJIFOKO3BI,

cBsi3aHHBIX 0.1,4- 1 0-1,6-TIMKO3UIHON CBI3BIO

31. OGpa3oBaHHe MONKUCAXAPUIOB U3 MOHOCAXAPHUIOB — ITO PEAKIIHS
1) uzomepuzanuun

2) NOJIMKOH/ICHCALIMH

3) srepudukanum

4) runponusza

32. B opranusme ueaoBeKa pe3epBHBIM MOJIUCAXAPUIOM SIBIISICTCS
1) nemrono3a

2) KpaxMa

3) reMorIo0uH

4) rJIMKoOreH

33.'omononucaxapubl — 3TO YTIEBOIbI, COCTOSIINE
1) U3 OAMHAKOBBLIX MOHOCAXAPHU/I0B

2) U3 pa3HbIX MOHOCAXapHUJI0B

3) U3 MOHOCAXapuJ0B U CIIUPTOB

4) 13 MOHOCaxapuJI0B U KAPOOHOBBIX KUCIOT



34.Kpaxmai ¢ Ho10M JTaeT OKpalluBaHUE
1) cunee

2) puoneroBoe

3) KkpacHoe

4) 3eneHoe

35. X0oHAPOUTHHCYITB(DAT — ITO
1) rukonpoTena

2) rerepomnoJimcaxapujn

3) romononucaxapua

4) onurocaxapujy

36.I ' mamypoHOBast KHCIIOTa CBSA3BIBACT
1) bochopnyto KucIoTY

2) BOoay

3) 6unupyouH

4) cepy

37. IlpupoaAHBIM aHTUKOATYJITHTOM SIBJISIETCS
1) ruasrypoHoBas KMCIIOTa

2) renapuH

3) amumnosa

4) XOHAPOUTUHCYb(DAT

38.OCHOBHBIM TOJIMCAXAPUJIOM MEKKIETOUHOTO MAaTPUKCA SIBISETCS
1) remoriaoOux

2) Kpaxmain

3) ruaJypoHoBasi KHCJIOTA

4) renapun



39. YkaxuTe KOMIIOHCHTBI, U3 KOTOPBIX TIOCTPOCHBI XOHIPOUTHHCYIb(ATHI
1) nucaxapu/, BKJIKYAIONIUI YPOHOBYIO KHCJIOTY U alleTHITeKCO3aMIH
2) nucaxapu/l, BKIIFOYAOIINH TITF0KO3Y U QPYKTO3y
3) rekco3aMHUHBI

4) rmoko3a

40. Bce HWKENEPEUMCICHHBIC YTIEBOABI MOCTPOCHBI TOJBKO W3 TIIFOKO3BI, 3a
UCKIIIOUEHHUEM

1) rukoreHa

2) MaJIbTO3BI

3) JaKTO3bI

4) 1eTTI0JIO3BI

41. YkaxuTe, CKOJIBKO aJIbJIETHAHBIX TPYTI COJAEPKUT MOJIEKYJIa pUOO3bI
1)0
2) 1
3)4
4)5

42. YkaxnTe, Kak XUMHYECKUM YTeM OTJIMYUTH KpaxMaj OT IEJUTFOJI03bI
1) peakuus ¢ Cu(OH),

2) peakums ¢ iioaoM

3) peakuus dTepupuKaLIU

4) TUAPOIN3 C TIOCIEAYIONIEH peakIue «cepeOpsTHOTO 3epKaay

43. DneMeHTapHbIM 3BEHOM MOJIMMEPHOM MOJIEKYJIbl KpaxMalia sSBJISIETCS OCTATOK
1) a-ra0Ko3bI

2) B-TIHOKO3BI

3) bpyKTO3BI



4) caxapo3sbl

44. Yxaxure, Kakie BEIECTBA 00pa3yl0TCs B OpraHu3Me B Pe3yJIbTaTe MOJTHOTO
OKHUCJICHUS TJIFOKO3bI

1) CO,, H,0, NH3

2) CO, H:0, NH3

3) CO, H;O

4) CO2, HO

Kpurtepun oieHKH TeCTHPOBAHUA

OreHMBaHKE MPOBOJANUTCS B CEAHCE DJIEKTPOHHOTO O0yUCHHUS 110
cTo0aIIbHOM IIKaJe.

Tect Brmrouaer 100 3aganuii, MakcuMalbHas oreHka mo tecry - 100.

B paMkax TekyIiero ypoBHsl YCBOSHHUS 3HAHUH IO TUCITUTIIIMHE IOy CKACTCS

pe3yJbTaT TECTUPOBAHUS He HIDKe 61 Oana.



