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Penien3upoBanue pabodeit mporpaMMbl JUCITUTITHHBI:

OtcyTcTBYET

Peniensent

(OonarcHocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma qucuuIUIMHEL cocTaBieHa Ha ocHoBaHuM ®I'OC BO u yueOHoro miaHa
HanpasiieHuss 1noaArotoBku 19.03.04 TexHonoruss nmpoAyKUMHM W OpraHu3anus OOLIECTBEHHOI'O
IIUTaHUS

Cpok neiicTBHus padoueii mporpaMMbl THCHHMILIHHBI 10 «31» aBrycra 2025 r.

YTBEPXJIEHO

Ha 3acenanun Kad)e,Z[DBI «TexXHOTOrNM IPOM3BOACTBA MUIIEBON IPOAYKIIUHM M OpraHu3aIis
O6IJ_ICCTBCHHOFO IIUTaHUA»

(mportoxon 3acenanust Ne 1 ot «03» centsops 2019 r).



1. Ileab ocBOeHHS JUCIUILIHHBI

Lenb ocBOGHUS TUCHMILIMHBI — ()OPMHUPOBAHUE CUCTEMbI 3HAHHM, YMEHUH M HABBIKOB I10
BOIpocaM o011e OMoXUMHUH, GYHAAMEHTAIBHBIX 3HAHUN O CTPOEHUH U CBOMCTBAaX MaKpOMOJIEKYII,
BXOJSIIMX B COCTAaB KHMBOH Marepuu, OOMEHE BEIIECTB M JHEPrMH, OCHOBHBIX CBEIEHHUH O
MPUMEHEHUH OMOTEXHOJOTHYECKUX MPOLIECCOB B Pa3HOOOPA3HBIX OMOTEXHOJIOTHUIX, UCTIOIb3YEMBIX
B OXpaHe OKpYXaroIei cpeabl (OUUCTKE CTOUHBIX BOJI, BO3/yXa, OYB OT 3arps3HEHHI; OMOCHHTE3
IIPOMBIIIICHHBIX XUMHUKaTOB M [p.); MOAIOTOBKA CTYJEHTOB K CO3HATEIbHOMY MU INIyOOKOMY
YCBOCHHMIO HAaYYHBIX OCHOB TEXHOJIOTUH (PU3UKO-XMMHUYECKOTO W OHMOJIOTMYECKOr0 aHajJH30B U
UCIIOJIb30BAaHUS MX PE3yJbTaTOB B IPO(eCCHOHANBHOM NesSTENTbHOCTH.

2. Mecro aucunumianHsl B crpykrype OIIOITI BO

JucuumunHel, yaeOHbIe KypChl, HA OCBO€HHH KOTOPBIX Oa3upyeTcs JaHHas TUCIUIUIMHA
(yaebnsblit kype) — «Pusukay, «O01mas 1 Heopranudeckast XUuMus», «Opranudeckas XUMUS.
JvcuumuinHel, y4eOHbIE KypChbl, JJIi KOTOPBIX HEOOXOIMMBI 3HAHMSA, YMEHHs, HABBIKH,
npuoOpeTaeMble B pe3y/IbTare U3ydeHus JaHHOH AucUUIUInHBI (yuyeOHoro Kypca) — «be3omacHocTh
IIPOJIOBOJIBCTBEHHOTO CHIPbSl M MPOAYKTOB MUTAHUS», «IKCIEPTHasl OLEHKA IMPOOBOJIbCTBEHHBIX
TOBapoB», «CaHUTApUs U TUTUEHAY.

3. Ilnanupyemble pe3yabTaThbl 00y4eHHsI

®opMupyemMbie U Wnpnxaroper
KOHTPOJIHpYeMbIe JOCTIDREHI
KOMIICTeRITHIH KOMIEeTeH Ui IMianupyembie pe3yabTaThbl 00y4eHHsI
(K01 1 HAUMEHOBAHUE) (xon n
HAaWMEHOBAHHE)
JIIK-1 - 3HaTh:
CIIOCOOHOCTh  HMCIIOJIB30BaTh OCHOBHBIE  33aKOHBI  €CTECTBEHHOHAYYHBIX
OCHOBHBbIC 3aKOHBI JMCIUTLIIHH.
€CTECTBEHHOHAYYHBIX VMeTh:
AUCIATIIH 5 B ONPENENATh BO3MOXHBIE IyTH  pEIICHUS
npogeccHonambHOA COBPEMEHHBIX IIPOOJIEM B 06JaCTH OHOXHMHH,
ACATCNLHOCTH,  MPUMCHSATEH WCTIONB3YsS. ~ METOABI  TEOPETUYECKOTO |
MCTOABRL ~ MATEMATHUCCKOTO SKCIIEPUMEHTAILHOTO MCCIIEOBAHMS.
aHaM3a W MOJCIIMPOBAHUS, Brajers:
TEOPETHYECKOTO 1 0a30BBIMU KOJINYECTBEHHBIMH u
OKCICPUMCHTAIEHOTO Ka4eCTBCHHBIMH  METOJAMH  KCCJICIOBAHUS
HCCICNOBAHII OKPY’KaIOIIIETO Mupa " 00paboTkH
MOJIy4€HHOM MH(OpMaIIUH.
JIIK-2 3HaTh: OCHOBHBIE 3Tallbl 3KCIEPUMEHTAIbHBIX
CIIOCOOHOCTh COCTaBIIAThH UCCIICTOBAHUIA.
IUTaH, ONKCAaHUE, MPOBOIUTH VYMeTh: IJIAHUPOBATh  JKCIEPUMEHTAIBHBIC
UCCIICIOBaHMS TI0 3aJaHHOM HCCIICIOBAHUS, o0pabaTbIBaTh u
METOJMKE,  aHAJIU3UPOBAThH aHaJM3MPOBATh  IOJYYCHHBIC  PE3yJIbTaThI,
pE3yJIbTaThl SKCICPUMEHTA H MPEJCTABIATh UX B BUIC OTYCTOB U HAYYHBIX
NPEJCTAaBIATh WX B BHIC MyOJIMKALUH.
OTYETOB U IPE3CHTALUN Bnagers: CpelnCcTBaMM IPOBEICHUS
IKCTIEPUMEHTATBHBIX UCCIICIOBaHHIA;
MeTOoJaMu 00paboTKu pe3ynbTaTOB
IKCTIEPHMEHTA.
I1K-1 - 3HaTh:




dopMupyemMbie U
KOHTPOJIMpYyeMBble
KOMIIEeTEeHIHH
(K01 1 HAUMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUS
KOMIIeTEeHIN
(xon u
HAaWMEHOBAHHE)

IInanupyemble pe3yJbTaTbl 00y4eHHs

CIIOCOOHOCTh  HCIIOJIL30BATh
TCXHUYCCKUC CPCACTBa JIA

OCHOBHBIE
U3MEpEHUs

TCXHHUYCCKHUEC
OCHOBHBIX

cpeacTtBa IS
napameTpoB

WU3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX MPOLECCOB, CBONCTB ChIPbS,
[apameTpoB norypaObpukaTtoB M Ka4ecTBO  T'OTOBOWM
TEXHOJIOTHYECKUX MPOJYKIIHH.
MPOLECCOB, CBOWCTB CBIPbS, YMeTh:
nonygabpuKkaToB U KauecTBO AHAJIU3UPOBATH PE3YJbTAThl SKCIEPUMEHTOB;
FOTOBOM MPOAYKIHUH, OpraHu30BaTh u OCYILIECTBIIATH
OpraHU30BaTh u TEXHOJOTUYECKUI  MpPOLIECC  IPOM3BOJCTBA
OCYILIECTBIIATH MPOYKIIUH MUTAHMUSL.
TEXHOJIOTUYECKUA  TMPOILIECC Bnanets:
IpoOn3BO/ICTBA IpOAYKIIMHA CpeACTBaMH MPOBEACHMUS SKCICPHUMEHTAIBHBIX
MUTaHUS. UCCIIEeIOBaHUM; METOIaMHU 00paboTku
pEe3yIbTaTOB 3KCIIEPUMEHTA.

- CIIOCOOHOCTh 3HaTh:
IIPOBOJUTD MCCIIEIOBAHUS 110 COBpPEMEHHbBIE MIPUHLIUIIBI HAaY4YHO-
3aJJaHHON METOJINKE u HCCJIEI0BATENBCKOMN JIEATENBHOCTH B
AQHAJIM3UPOBATh  PE3YJILTATHI OMOXMMUH.
skcniepumenToB (11K-24) YMeTh:

000CHOBBIBaTh aKTyaJbHOCTb, TEOPETHUECKYIO
U MIPAKTUYECKYIO 3HAYMMOCTH BEIOpaHHOI
TE€MbI HAYYHOT O UCCIIEOBaHUS.

Brmaners:

METO/IaMH U HaBBIKAMHU CaMOCTOSTEIbHOM
paboThl ¢ KOMIIBIOTEPHBIMU CPEACTBAMH,
0000111eHNs TTOTy4YeHHON HH(popMau,
CaMOOPTaHU3AIHH, ITTAHUPOBAHUS,
IMPOBCACHUA HAYIYHOI'O MCCJICJOBAHUS.

- CIIOCOOHOCTH HU3MEPATh U

COCTaBJIATh OIIMCaHHE
MMPOBOAUMBIX
IKCIEPUMEHTOB,
IIOArOoTaBJIMBATh AAHHBIC HJIA
COCTaBJICHUS 0030pOB,
OTYECTOB u HAayYHBIX
MyOJIMKaIni; BJIaJICHHC

CTATHCTUYCCKUMHU METOJaMHU
U cpeacTBaMu  00pabOTKH
IKCIIEPUMEHTAITLHBIX
JaHHBIX MIPOBOIUMBIX
uccnenopanmii (ITK-26)

3HaTh:

OCHOBHBIC TIPUHIIATIBI CTaTHCTHYECKON
00pabOTKK COOpaHHBIX JaHHBIX.
YMers:

pa3pabaTbIBaTh IPOrpamMMmy
9KCIIEPUMEHTAIIBHBIX HCCIIEA0BaHUN U
MIPOU3BOJIUTH CTATUCTUYECKYIO 00pabOTKy
AKCIIEPUMEHTAIIBHBIX JIaHHBIX;
CaMOCTOSTENILHO O(POPMIIATH PEe3yIbTAThI
HAy4YHOT'O MCCIIE0BAHUS B COOTBETCTBUU C
TpeOOBaHUSAMU JIEHCTBYIOIIUX CTAaHAAPTOB U
TEXHUYECKHUX YCIOBUM.

Bnagers:

CTaTUCTUYECKUMH METOJJaMU U CPEICTBAMU
00pabOTKH IKCIIEPUMEHTATBHBIX JAHHBIX
MIPOBOJUMBIX HUCCIICZIOBAHUIM.




4. CTpyKTYypa M coep:KaHue TUCHUIIAHbBI

®opMbI TEKy1IEI0

Bun N KOHTPOJISA
Monyab . HanmeHoBaHMe TeM 3aHITHIA
yueOHoii N Cemectp | O0beM, u.| Bbanasl | UHTEpakTHB, 4. (HauMeHOBaHMe
(pa3nen) (yueOHoli padoThbI)
padoThI OLICHOYHOI' 0
cpeacrsa)
Moayne 1 |[Jlek Noe1l  |BBemenue. AMHHOKHCIIOTHI: XapaKTEPUCTHKA, 6 0,5 1 - IIpomesxcyrodmbtit TecT Nel,
IMTOI'OBBIN TCCT
knaccudukanus, crpoenue. Oomas
XapaKTEPUCTHKA, CTPOCHHUE M OUOJIOTHYECKOE
3HaYeHHE OEIIKOB.
Cam Ne 1 IlonroroBka TEOpETUUECKOrO MaTEpHaa 10 6 53 -
KypCy JIEKIH.
Jlexk Ne 2 ®epmentsl. CTpoeHue, CBONCTBA K MEXaHU3M 6 0,5 3 - Tpomescyroublit Tecr Ne3,
) IMTOI'OBBIN TCCT
JeHCTBUST (PEPMEHTOB.
ITp Ne 1 depMeHTHI 6 0,5 2 - ananne Nel (mpakTHkyMm),
MTOTrOBBII TeCT
Jlek Ne 3 OO1iast XxapaKTepUCTHUKA, CTPOCHUE U 6 0,5 2 - [Ipomesxyrounbiit Tect Ne2,
IMTOT'OBBIN TCCT
(YHKIIMU HYKJICWHOBBIX KHCIIOT.
IIp Ne 2 JIHK-HOCUTENHh reHeTHYeCKOr HH(OpMaITUH. 6 0,5 2 - 3ananme Nel (mpaxtukym),
IMTOI'OBBIU TECT
Jlex Ne 4 ["opMOHBI: KITacCUpUKAIHS, CTPOCHHUE, 6 0,5 1 - Tpomesxyrounbrii rect Ned,
(byHKI-U/H/I MTOrOBBII TeCT
Jlex Ne 5 Burtamunbl. O0mas xapakTepucTuka u 6 0,5 2 - Tpomexyrounbiii rect Ne6,
IMTOI'OBBIN TCCT
Kiaccuukanus BUTaAMUHOB.
JIad Ne 1 OCHOBHBIE CBOUCTBA OEJIKOB U aMHUHOKUCIIOT. 6 0,5 2 - Sazanne Nel (mpaxTuKyMm),
IMTOT'OBBIN TCCT
Jlex Ne 6 JXXupopacTBoprMEbIE U BOJOPACTBOPHUMBIE 6 0,5 1 - Hpomescyrounstit rect Ned,

BuTaMuHBI OCHOBHEIC npeaACTaBUTCIIN,
CTPOCHHC, OMOJIOTMYECKOE 3HAUECHUE.

MTOTOBEIN TECT




DopMbI TEKy1IEI0

Bun . KOHTPOJISA
Monyab . HaumeHoBaHue TeM 3aHATHIA
yueOHoii N Cemectp | O0beM, u.| Bbanasl | UHTEpakTHB, 4. (HauMeHOBaHME
(pa3nen) (yueOHoli padoThbI)
padoThI OLICHOYHOI' 0
cpeacrsa)
Ip Ne 3 HyxkjienHOBbIE KUCIIOTHI 6 0,5 2 - Sazanne Nel (npaxTuKyMm),
IMTOI'OBBIN TCCT
Monaynb 2 | JIex Ne 7 AHabomu3M u karabonusm. OOmas 6 0,5 2 - Ipomexyroumblit Tect Ne7,
IMTOI'OBBIU TECT
XapaKTepUCTHKA HHEPreTHIecKOro oOMeHa.
JlpIxatenpHas 1enb. MexaHu3M JICHCTBUS.
buonornueckoe 3HaueHUE.
JIad Ne 2 KonnyecTBeHHOE onpeneneHne 0eIKkoB 6 0,5 2 - Sazarne Ne2 (npaxTuKyMm),
IMTOT'OBBIN TCCT
pedpakTOMETPHUECKUM METOIOM.
Jlek Ne 8 OO0mas XxapakTepucTuKa oOMeHa OeJKOB. 6 0,5 1 - TIpomesxcyrounsiii rect Nel,
o oro cC
[IpomexyTouHblif 0OMeH aMUHOKHUCIOT. [lyTn [1TOTOBBI TECT
YTUIU3alUU aMMHUaKa B OPTaHH3M.
Cam Ne 2 | IloaroroBka T€OpeTUYECKOro MaTepraa o 6 53 -
KypCy JICKIUH.
Hp Ne 4 JIut et 6 015 2 - 3aganue Ne2 (mpakTHKyM),
MTOTOBBIHN TECT
Jlex Ne 9 OO11ast XapaKTEPUCTHKA M KJITaCCU(BUKAIHS 6 0,5 3 Hpomescyrounstit rect NeS,
MTOTOBBIN TECT
yrieBosoB. OCHOBHBIE 3Tarbl 0OMeHa
yTII€BOJ0B. AHA’POOHBIA pacmaj TIFOKO3BI.
AnpoOHBIH pacnaj raroKo3bl. LUK TMMOHHOM
KHCIIOTBHI.
JIa6 Ne 3 AKTHBHOCTH (DEPMEHTOB. 6 0,5 2 - Sazatne Ne2 (npaxTHKyMm),
IMTOT'OBBIN TCCT
Ilp Ne 5 OOMeH BelIEeCTB. 6 0,5 2 - 3ananme Ne2 (mpaxTukym),
IMTOT'OBBIN TCCT
Jlab Ne 4 | CietupuaHOCTH PEPMEHTOB. 6 0,5 2 - 3ananme Ne3 (paxtukym),

MTOTOBBII TECT




DopMbI TEKy1IEI0

Bun . KOHTPOJISA
Monyab . HaumeHoBaHue TeM 3aHATHIA
yueOHoii N Cemectp | O0beM, u.| Bbanasl | UHTEpakTHB, 4. (HauMeHOBaHME
(pa3nen) (yueOHoli padoThbI)
padoThI OLICHOYHOI 0
cpeacrsa)
Ilp Ne 6 IlepcreKTUBBI Pa3BUTHUS IHUILEBOM 6 0,5 2 - Sazarne Ne3 (npaxTuKym),
o IMTOI'OBBIN TCCT
MIPOMBIIIJICHHOCTH, XUMUYECKOM
MIPOMBIIIICHHOCTH, He(TenepepadoTKy.
JIab Ne 5 KauecTBeHHBIE peaKklIMi Ha OCHOBHBIE TPYIIITBI 6 0,5 2 - 3ananue N3 (mpakTukym),
TFOPMOHOB MTOTOBBII TECT
Ip Ne 7 OCHOBBI OMOXMMHYECKOTO aHAJIN3A. 6 0,5 2 - 3ananme Ne3 (npaxtukym),
MTOTOBBIIN TECT
JIab Ne 6 KauecTBeHHbIE peakiuy Ha BUTAMUHBL. 6 0,5 5 - KontporbHas pabora
(TIpaKTHKyM), UTOTOBBIH TECT
IIp Ne 8 3akonbl 6uorHepreTHKu OOMEH BELIECTB U 6 0,5 5 - Kourponbuas pabora
SHepruu (IpaKTUKyM), UTOTOBBIH TECT
JIab Ne 7 KonnuectBennoe onpenenenue BuramuHa C B 6 0,5 5) - Kontposnbras pabora
MPOIyKTaX MHTAHUS (IpaKTUKyM), UTOTOBBIH TECT
JIa6 Ne 8 buoxumuueckuii aHanu3 KPOBU. 6 0,5 5 - Konrposnbas pabora
(TIpaKTHKyM), HTOTOBBIH TECT
Cam Ne 3 | [loaroroBka TeOpeTUYECKOrO MaTepHaa 1o 6 53 -
KypCy JIEKIUH.
A Wrorosslii Tect 1o kypcy yepe3 OT 6 0,35 40 -
Kontpons |Kontpons (iekunonHble, nabopaTopHBIE U 6 8,65 -
MIPAKTUYECKHUE 3aHSITHS, TECTHI).
Hroro:| 180 100




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI
[lpn peanmzamum ydeOHOTO Kypca HWCIONB3YIOTCS TUCTAHIMOHHBIE 00pa30BaTebHBIC
TEXHOJOT'NH.

6. MeToguyeckne yKa3aHus 10 OCBOCHHUIO JUCIHUIIIMHBI

[Ipy moaroTroBke K IMPOMEKYTOUHBIM TE€CTaM II0 TeéMaM Kypca W BBINOJHEHHIO 3aJaHUil
CTYIGHTYy HEOO0XOJMMO TINATENIbHO M3YYUTh MaTepualbl Kypca, MpeajgaracMyro ydeOHYIo
OCHOBHYIO U JIONOJHUTENbHYIO JIUTEPATYpPy, IPU HEOOXOIUMOCTH 3aJaTh BOIIPOCHI MPEIO0/1aBaTEI 0
Ha Gopyme.

CTyaeHT CaMOCTOSITEIbHO paboTaeT C JOMOJHUTEIbHOW W OCHOBHOW JIUTEPATypOH,
HWHTEPHET-pEeCypcamu.



7. OneHo4YHblIe CpeaAcTBa

7.1. IIacnopT OLIEeHOYHBIX CPeJACTB

Cemect Ko konTpoaupyemoit HanmenoBanue
P KOMIIeTEHIIUHU (MJIM ee YaCTH) OIICHOYHOI' 0 CPeICTBA
4 AIIK-1, TIK-24 Bonpocuwl k sxzameny Nel-53

Tecmosvie 3a0anust mem NeNe 2,4

3aoanusa Nel,2, — omuemsl no npaxmuueckum
u 1abopamopuwvim pabomam

Koumponvnas paboma

IIpomesicymounwvle mecmul 1-1

Hmozosviit mecm

4 AIIK-2, TIK-26 Bonpocuwl k sxzameny Nel-53

Tecmoeswie 3a0anust mem NeNe 2,4

3aoanusa Nel,2, — omuemsl no npaxmuueckum
u 1abopamopHviM pabomam

Koumponvnasa paboma Ilpomesicymounvle
mecmut 1-7

Hmozosviit mecm

4 IK-1 Bonpocut k sxzameny Nel-53

Tecmosvie 3a0anus mem NeNe 2,4

3aoanusa Nel,2, — omuemsl no npaxmuueckum
U 1a60pamopHuLIM pabomam

Koumponvnas paboma

Ilpomesicymounvie mecmot 1-1

Hmoczoswlii mecm

7.2. TunoBble 3a/IaHUS1 WJIM MHbIE MATEPUAJIbI, HEOOXOAUMBbIE VI TeKYIero KOHTPOJIA

7.2.1. Otyet no 1a6opaTopHoii padoTe
Tunosoi npumep 3aJaHus

Jlabopamopnas paboma Ne 1. OCHOBHBIE CBOMCTBA OCIIKOB M aMUHOKHCIIOT.

Llenv pabomul: N3y4NTh XUMHUECKUE CBONCTBA OEJIKOB, CPAaBHUTD CTETIEHB JIeHATYpaluu OejKa Mpu
BO3JICHCTBUU HA HETO PA3IMYHBIX (PAaKTOPOB.

Obopyoosanue, nocyoa, peakmugvl. pacTBOp Oellka, KOHLEHTPUPOBAHHAs YKCYCHas KHUCIOTa,
pacTBop cyiab(daTa aMMOHHUSI MaccoBoi aoieit 15 %, pacTBOp THAPOKCHUIA HATPUS MAaCCOBOM J0JeH
10 % pactBop Oenka, pacTBOp Cyib(ara aMMOHHUS MaccoBoil monei 15 %, KOHIEHTpUpOBaHHAs
YKCyCHasl KHCIIOTa pPAacTBOp THApOKcHIa HaTpusi MaccoBoil nomeit 10 % pactBop Oenka,
KOHIICHTPUPOBAHHBIN PacTBOP FMAPOKCHIA HATPUs, PacTBOP Cyib(aTa MeIu MaccoBoil ponet 5 %
pacTBop OeJika, KOHLEHTPUPOBAHHBIM PacTBOpP a30THOM KUCIIOTHL, KOHIIEHTPUPOBAHHBIN pPacTBOP
THJIPOKCUa aMMOHUS, pacTBOp OeJika, pacTBOP aleTara CBUHIIA, PAaCTBOP I'MIPOKCHAA HATPUSL.
IIpeosapumenvhbiii KOHMPOIL 3HAHUL (OONYCK K 1AOOPaAmMopHoU pabome). TECTOBBIA KOHTPOJIb.
Oxcnepumenmanvhas 4acmy: BBIIOJIHUTE 3a/aHUs, IPOBEJUTE OIBITHI, COCTAaBbTE YpPaBHEHMS
peakuuii, HAa30BUTE BEILECTBA U MPOLIECCHI, 3aMUIIUTE HAOIIOACHHS U BBIBOJIBI.

OmnslT 1. OTHOIIEHNE OETKOB K KUCIOTAM U IIIEI0YaM

Omeit 2. Tepmudeckast [eHaTypaius Oenka

Omsr 3. buypetoBas peakuusi 6€JIKOB

OmbiT 4. KcaHTONPOTEMHOBAsSI peaKIus OSIKOB

Ompit 5. Peakuus Ha cepy

KoumponvHnuvie 6onpocsi k 3auume n1abopamoproti pabomsi:

1. IlonsiTue neHaTypaium.




2. Kakue ¢akTopsl CHOCOOHBI I€HATYPUPOBAThH OEIKU?
3. CymiecTByeT JM pa3HUIA MEXKY AE€HATypaluuel U Koaryasiuen?
4. Kak koarynsus OeJKoB BIMAET Ha UX OMOJOTHYECKYIO IIEHHOCTb?
5. M3mensitorest i pu3ndeckne CBOMCTBA OeJka B MPOIECCe ICHATYPAIMH, KAKHE UMEHHO?
6. Kak m3mensieTcs Ouonornyeckas akTUBHOCTh O€JKa IpH JeHATypaluu?
7. CTpyKTYpBI OEITKOBOI MOJICKYJIBI.
8. IIpuBenuTe npuMepsl cojie-, BOJO-, LIeJIoue-, CHUPTOPACTBOPUMBIX OCIIKOB.
9. Kakme wu3MeHeHUsT MOTYT MPOMCXOAUTH C O€JIKaMH CbIpbsi MpPU XpPaHEHUU B IpoLECcCE
TEXHOJIOTHYECKOH 00paboTKu?
10. Yto mpoucxXoauT B MpoIiecce BCTpSAXUBaHUs Oenokcomepxaiiero ceipbs ¢ KCI ?
11. Jlns uero HaBecKy MPOMBIBAIOT BOAOW?
12. Kakue 6enku nepexoasaT B GuiabTpat?
13. KonopumeTrpudeckre METOBI ONpeeNeH s OeKa.
14. CymHOCTh OMYPETOBOM PEaKIIUH.
15. Kak paccuuTtaTh CTENIEHb AeHATypaluu?
16. IIpoaykT ruapon3a 6EIKoB.
17. B yeM oTiiMumue IpoLecCcoB JeHATYPALUU U THAPOIN3a OCIIKOB.
18. depMeHTATHUBHBIN THAPOIU3 OEIKa.
19. Uto npoucxoaut ¢ GEIKOM MPU KOHCEPBUPOBAHHH.
20. Ot 4ero 3aBUCUT CKOPOCTh THAPOIM3a OeIKa.
KpaTtkoe onucanmne u perjiaMeHT BbIIOJTHEHUSA
Otuer no naGopaTopHOil paboTe - dhopMa KOHTPOJIA, IpeaycMaTpUBaloNas H3I0KEHHE enel u
3amad paboThl, OOBEKTOB HCCIEAOBAHUS, OPraHM3ALMU M METOJOJOTHH HWCCIICAOBAHHS, ITAIOB
OCYIIIECTBIICHUS ONepanuil U AeMCTBUIA, HHTEPIPETAIIMH Pe3yIbTaTOB MCCIeN0BaHus, (HaKTOPHBIMA
aHaJu3 Pe3yJIbTAaTOB, MPEICTABICHHE U 00OOCHOBAHUE BHIBOJIOB M TPEIIIOKEHHIA 11O pabOTE, OTBETHI
Ha BOIIPOCHI MpemnoAaBaTelns mo TeMe padboTrel. OTueT mo 1abopaTopHoil paboTe ocCylIecTBIsSETCS
BEYIIEMY ITPETI0IaBaTEIt0, IPEAOCTABISIETCS OPOPMIICHHAS 10 YCTAHOBICHHOMY TUIaHY PaOOTHI.
Otuer mo nabopatopHoil paboTe MPEAOCTaBISETCS B CIEAYIOMICH IMOCIIeNO0BATENILHOCTH:
(dbopMyIHpOBKa TEMBI, IIETH pabOTHI, OMpEIeIeHne KOHKPETHOH 3a/1aud, TIepeYeHb HEOOXO0IUMMOT0
000pyIOBaHUsl U MaTEepPHANIOB, MOPSAOK BBIIOJHEHUS 3a/1aHUs, YPABHEHUS XMMHUECKUX pPEaklui,
OIHCaHKe HAOJII0JaEMBbIX MPOLIECCOB, BBIBOIBL.
Kpurtepuu onieHku ordyera no jadoparopHoii padore

q)OpMLI TCKYIICTO KOHTPOJIA KpI/ITepI/II/I 1 HOPMbI OLICHKHU

3amanus  1,2,3 (;maGopaTtopHble paboThl | MakcMMaabHOE KOJTHMYECTBO 06ayLIoB - 8 6.
NeNel-5, mpaktudeckre paboTbl NeNel-7)

- 7-8 6ayoB — TeMa MPaKTHIECKOU U 1ab0opaTopHOM pabOThI B OTYETE PACKPHITa MOJHOCTHIO,
MPOMKCAHbI 1eJIb PabOThl U 3a7aud, paboTa HOCHUT CAaMOCTOSTCIBHBIA XapakTep, pacueTHas H
IKCIEPUMEHTATILHO-UCCIIEIOBATENbCKAS YaCTh BBITIOJHEHA MPABWIBHO, OTYET 0 JIAOOPaTOPHOM
paboTe BBIOJHEH B MOJHOM O0OBEME B COOTBETCTBHM C TPeOOBAHMSMH, YKa3aHHBIMH B y4eOHO-
METOINYECKOM II0COOUH.

- 5-6 6aIoB - TeMa MPAKTUYECKON U TaOOPaTOPHON PabOTHI B OTUYETE PACKPHITA, CTPYKTYPA,
1eJTb, 33a4i pabOThl COOTBETCTBYIOT TEME, pacdyeTHas U IKCIEPUMEHTATbHO-UCCIIEIOBATEIbCKAS
9acTh BBIIOJHEHA, BBIBOJIBI C/ICJIaHBI, IMEIOTCSl HE3HAUYUTEIbHBIE HEJJOYETHI.

- 4 u MeHee OaJJIOB — B OTYETE MO MPAKTHYSCKOW W J1a0OpaTOpHOH paboTe OTCYTCTBYET
pacueTHas, SKCIePUMEHTAIBLHO-UCCIIEI0BATENbCKAs YaCTh UM OHA BBIIOJHEHA CO 3HAYUTEIbHBIMU
OLIMOKaMHU.

7.2.2. OTYeT MO NMPAKTUYECKOIH padoTe

Tunosoi npumep 3aJaHus
Ilpakmuyeckaa paboma Ne 1. OIHOKOMIOHEHTHbIE M JIByXKOMIIOHEHTHbIE (HEPMEHTHI.
Knaccudukanus. depMeHTHBIE Mpenapatsl B OMOTEXHONIOTHAX. MIMMOOMIN30BaHHBIE (DEPMEHTHI.
Pemenne cutyaninoHHbIX 3a1a4 110 TeMe «DEpMEHTBD.




Llenv pabompei: MONTY4YEHUE HABBIKOB B PELICHUM 3aj7lad MO OMpPEJENICHHIO 3aBHCHMOCTH
CKOpPOCTH peakIuy OT ydacTus (hepMeHTa, OTIMCAHUIO MEXaHU3Ma JAeUCTBHS (PEepPMEHTOB.

3a0auu: 1. OcBoeHHE TEOPETUUYECKUX OCHOB (PepMEHTATHBHOIO KaTanu3a. 2. AHamu3
BO3€MCTBUS (DEPMEHTATUBHBIX PEAKIMNA HA MIPOLECCHl EpepabOTKU U XPaHEHUs! ChIPbs U TOTOBOM
npoayKiuu. 3.I1omyduTs HaBBIKH pacyeTa CKOpOCTH (PepMEHTATUBHOM PEaKIIUU.

Aneopumm 6vlnoaHeHUus NPAKmMu4ecKko2o 3a0anus: U3y4UuTh TEOPETHUECKHH MaTepuan 1o
y4yeOHUKaM M y4eOHbIM MOCOOUSM, 1O KypCy JEKIHMH, BBIIIOJHUTH 3aJaHUe, OTBETUTh HAa BOIPOCHI
IIpernoiaBaTeis, c1aTh OTYET.

OcHoBHBIE BONpPOCH Uit u3ydeHHs: 1) buonormueckue Karanu3aTtopbl: puOO3UMBI U
dbepmentol. Ilonstne o ¢depMeHTax, WX pPoidb B OOMEHE BemEeCTB. XHMHYECKOE CTPOCHHE
¢depmenToB. IlonstHe o KodepMmeHTax, CBsA3b KodepMmMeHTOB ¢ BHTamMuHamu. 2) Kunermka
(epMEHTAaTUBHBIX PpEAKIMHA, MexaHu3M JehcTBus ¢epmeHToB. CrenuuuHOCTh JAEHCTBUS
¢depmenToB. Perymsnus akTUBHOCTH (epMEHTOB. AutocTepudeckue 3PQGeKTopsl, aKTHBATOPHI U
uHruouTophl depmentoB. 3) Maaykums u penpeccusi pepmentos. [lonstue o mpodepmMeHTax u
nzodpepmenTax. OOMe NPUHLIUIBI ONPEAETICHUs aKTUBHOCTH (hepMeHTOB. EAMHUIBI aKTUBHOCTH
bepmenToB.4) MexayHapoaHast KiacCH(pHKAIAI U HOMEHKIATypa (EepPMEHTOB: OKCHIOPEIYKTA3Hl,
TpaHcdepasbl, THAPOIIA3HI, JINA3bl, U30MEPa3bl, TUTa3sl (cuHTETa3kl). 5) [IpuMeHeHne GepMEeHTOB B
MUILEBOM NPOMBIIIJIEHHOCTH, (DapMaKoJOrHH, CEIbCKOM XO3iHCTBE, B Ipolecce NepepadoTKu
OTXOJIOB.

3aoanus ons konmpons:

3amanne 1. Jonwmmmure anroputM. OCHOBHBIM YCJIOBHEM (EPMEHTATUBHOW peakIuu
SABIISETCH ...

3ananue 2. Crenaiite 3 cxeMaTH4eCKUX PUCYHKA: a) (pepMEHT, UMEIOLINI aKTUBHBII LEHTP
B HEaKTHBHON KOH(pOpMalMM HA30BUTE THUI aKTHUBALUM; O) (epMEHT, MMEIOIIMN aKTUBHBIM U
PETYISATOPHBIIN LEHTP, KaK OH PErYIUPYETCs; B) aJNIOCTEPUIECKHA (DEPMEHT, €r0 THIT PETyIISAIIUH.

3ananue 3. OT yero 3aBUCUT CKOPOCTh (pepMEHTATHUBHON peakiuu?

3ananue 4. HazoBute kopepMeHTHI JeTHAPOTeHA3, TPAHCAMHHA3.

3amanue 5. IlpuBeaure mnpuMepbl COCTOSHUM — OpraHusMma, Korja Hapyllaercs
(dbepMeHTaTUBHAS AaKTHBHOCTb.

KpaTtkoe onncanue u perjiaMeHT BbINOJIHEHHUS

OTueT Mo TpaKTUYECKOil paboTe - ¢dopma KOHTPOJIS, MPEAYCMATPHBAIONIAS H3JI0KCHUE
nesneid M 3amad paboOThl, 3TANOB OCYIIECTBICHUS ONepaluil M ACWCTBHM, NpencTaBlIeHUE U
00OCHOBaHHE BHIBOJOB W MPEJIOKEHHIA 10 paboTe, OTBETHI HA BOMPOCHI MPETIOIABATENS IO TEME
pabotbl. OTuer 1O Js1abopaTopHOM paboTe OCYIIECTBIAETCS BEAyLIEMY IPENoAaBaTeo,
npeaocTaBiIsieTcs: 0hOpMIICHHAS 110 YCTaHOBICHHOMY TUTaHy PaOOTHI.

OTueT Mo MpakTUYECKOW paboTe MperoCTaBiseTcs B CISAYIOIIEH MOCIeA0BaTENbHOCTH:
(GbopMyIHpOBKa TEMBI, LEMH PAaOOTHI, ONpEeIeHNe KOHKPETHOW 3aJayH, TMOPSIOK BBITIOTHEHUS
3aJjaHMs, ONMCaHue HAOJII01aeMBbIX MTPOLIECCOB, BBIBOJIBI.

KpuTtepun oueHKH 0TYeTA M0 NPAKTHYECKO padoTe

@DOpMBI TEKYIIETO KOHTPOJIS Kprrepuu u HOpMbI OLIEHKH

3amanus  1,2,3 (;mabopatopHble paboThl | MakcMMalbHOE KOJIMYECTBO OaioB - 8 0.
NoNel-5, npaktrueckue padoTel NeNel-7)

- 7-8 6amioB — TeMa MPAKTUYECKOM U JIA0OpaTOPHON pabOThI B OTYETE PACKPHITA MOTHOCTHIO,
MPONKCAaHbI eJIb PabOThl M 3a7aud, paboTa HOCHUT CAMOCTOSITCIBHBIN XapaKTep, pacueTHas H
IKCIIEPUMEHTAIILHO-UCCIICIOBATEIbCKASI YACTh BBIMOJIHEHA MPABHIBHO, OTYET IO JIA0OPaTOPHOM
paboTe BBIOJIHEH B TOJHOM O0BEME B COOTBETCTBHH C TPEOOBAHMSMH, YKa3aHHBIMH B y4eOHO-
METOMYECKOM MOCOOUH.

- 5-6 6amIoB - TeMa MPAKTUYECKON U JIaOOPaTOPHOM pabOTHI B OTUETE PACKPHITa, CTPYKTYpa,
11eNb, 3a7a9d paOdOThI COOTBETCTBYIOT TEME, pACUCTHAS M IKCIEPHUMEHTAILHO-UCCIICIOBATCIIbCKAS
YacTh BBIIOJHEHA, BBIBOJIBI C/ICJIaHBI, HMCIOTCSI HE3HAUUTEIBLHBIC HEJOUYCTHI.




- 4 u MeHee OaJIOB — B OTYETE IO MPAKTHYECKOW M 1abOpaTOpHOil paboTe OTCYTCTBYET
pacueTHasi, SKCIIepUMEHTAIbHO-UCCIIeI0BaTeNIbCKasi YacTh UM OHA BBIIIOJIHEHA CO 3HAYUTENbHBIMU
OIMOKaMHU.

7.2.3. KontpouabHasi padora

Bapuanr 1

1. ®ynkuuu OenaKoB B KMBOM OpraHu3Me. DJIEMEHTHbIM cocTaB OenkoB. MaccoBasi 1o
a30Ta B OeJKax pa3IMYHbIX OUOIOTHYECKUX OOBEKTOB.

2. Knaccuduxaius yrieBoJoB U OCHOBHbIE IPUHLIMITBI HA KOTOPHIX OHa OcHOBaHa. HazoBuTe
Y HaIUIIATE CTPYKTYPHBIE (OPMYIIBI TITIOKO3BI, PPYKTO3BI, cCaxapo3bl, Kpaxmaia, IJIMKOTeHa.

3. CrpoeHne ®  KaTaIUTHYeCKWe  (YHKIMH  aHAdPOOHBIX (MUPUIMHOBBIX,
MUPUIMH3aBUCUMBIX) M a3pOOHBIX ((hiIaBUH3aBUCUMBIX, ()JIaBUHOBBIX) Aeruaporenas. Hazosure mo
2-3 mpencTaBUTeNd 3TUX JETUIPOreHa3 U HAIMUIINTE YpaBHEHHE KaTalU3UPYEeMbIX UMHU pPEaklui.
UYro Takoe okcuaasbl?

Bapuant 2

1. XapakTepucTuKa MepBUYHON CTPYKTYpHI OeNKoB. CBsI3H, 00ECTIeUNBAOIINE CTAOMIEHOCTD
3TOU CTPYKTYphI U MEXaHU3M HX 00pa30BaHMUs.

2. Hanmmute cTpykTypHBIE (HOPMYIIBI TIIIOKO36I, PPYKTO3bI, pHO03bI, COPOUTA, TIFOKAPOBOH |,
TJIFOKOHOBOM M TJIFOKYPOHOBOM KHCIIOT, MOKaXHTE€ B3aUMOCBSI3b MEXIYy ITUMH COCIUHEHHUSIMH.
buonoruueckoe 3Ha4eHNE ITUX COCTUHEHUM.

3. XuMmuyeckass TpHUpOJA, CTPOCHHE, MUIIEBbIE HCTOYHHKHA M OHOJIOTMYECKOE 3HAUYEHHE
MAHTOTEHOBOW KHUCJIOTHL. Hammmmre CTpyKTypHYyIO (opMyny KodepMeHTa, COAEPKAIIero 3TOT
BUTaMUH.

Bapuanrt 3

1. 3nauenme pabor A.f.JlanmneBckoro, DO.Pumepa u Jl.Ilomuara B dopmMupoBaHUN
COBPEMEHHBIX IPEJICTaBICHUN O CTPOESHUH OeJKa.

2. Ha xakux cBOICTBax caxapoB OCHOBAHO MX KOJHYECTBEHHOE OMpE/CICHHE B MHUIIEBBIX
MPOAYKTaxX U cbipbe. OCOOEHHOCTH KOJUYECTBEHHOTO ONPEIENICHUs Caxapo3bl B ChIpbE U
MPOJYKTaX.

3. CoctaB u (PU3NKO-XMMUYECKHE CBOMCTBA PACTUTEIHHBIX Macesl. Hamummre cTpyKTypHBIE
(OpMyIbl OCHOBHBIX JKHUPHBIX KHCJIOT, BXOJSIIMX B COCTaB PACTUTEIBHBIX Macel M YKaKUTE
TEeMIlepaTypy UX IuiaBieHus. HesameHuMble KUPHBbIE KUCIOTHI.

Kpartkoe onucaHue u perjJiaMeHT BbINOJTHEHUSI

OdopmieHne KOHTPOJIBHBIX padOT MOHKHO OTBEYaTh CIEAYIONIUM TpeOOBaHUSAM:
1. Pabota nomxna ObiTh HamewartaHa mpudrom Times New Roman, 14 uepe3 1,5 unrepsai.

CrpaHu1ibt TEKCTa IIPOHYMEPOBAHBI.
2. Ha TUTynbHOM JIMCTE HamMIIMTE (aMHIUS, UMs, OTYECTBO, UG, UHIEKC TPYIIbI, HOMEp
KOHTPOJIBHOM 51 BapUaHTa, TOYHBIN 3JIEKTPOHHBIN azpec.

3. Paboty HaunHaTh ¢ PopMyIHpoBKH Bompoca. OTBETHI MHUCATh HEMTOCPEICTBEHHO HA BOMPOC, O€3
JUIIHAX PACCYKICHHUMA, KPaTKO, HO HMCUYCPIBIBAIOINIE, MOATBEPXKAAs HX YPAaBHCHUSAMHU pPEaKIIHA,
dbopmynamu, cXeMaMu WIH PUCYHKAMH.
4. B KOHIIE paboThl JIOJIKHBI OBITh:
a) CIHCOK WCIOJB30BAHHOW JIUTEpaTyphl ((haMuiIus ¥ WHUIUAIBI aBTOpa, (aBTOPOB), Ha3BaHUE
yueOHMKa (KypHaia, KHUTH W T.IL.), TOPOJ, U3IATEIbCTBO, TOJA W3JaHUS, CTPAHHIIBI).
Jnst KYpHAIIOB u TPYAOB HE00X0TUMO yKa3aTh HOMED WIH BBIITYCK.
0) 1aTa BBITIOJIHCHHS.

Kaxxapiii cTy[ieHT BBIMONHIET KOHTPOJBHYIO paboTy. JlutepaTypa aisi OCBOCHUS Kypca
OMOXMMUM ¥ BBIIOJHEHUs KOHTPOJIHOW pabOTHI MpHBeeHa B (ailiie «MCTOYHUKWY. B mpomecce
MOATOTOBKH U COCTABIICHUSI KOHTPOJIbHBIX PabOT MOXHO MCIOJB30BaTh U IPYT'YIO JTUTEPATYPY IO
OMOXHMMHH, OCBEIIAIOIIYIO O0JIee TIIyOOKO MU C HOBBIX TIO3UITMH MaTEepHa H3y4aeMoro paszera.

Matepuan KOHTPOJIBHOW PabOThI OTPa)KaeT CTEMEHb YCBOSHUS CTYIACHTOM OTACIbHBIX
pa3aenoB MPOrpaMMBbl, €r0 YMEHUE CaMOCTOSATEIBHO aHAM3UPOBaTh MpodnTaHHoe. OTBETHI Ha



BONPOCHI HEOOXOJIUMO J1aBaTh CBOMMH CIIOBaMH, HE TEPEMUCHIBas COOTBETCTBYIOIIUE Ppa3/eibl
yueOHrKa. MaTepual usnaraTh SICHO, YeTKO M MMEHHO TaK, Kak BbI ero moHsuu.

IlepBass  OykBa
pamuanu [IpumepHble (BapuaHTHI)
CTydeHTa
A,JLY 1,11, 21, 31, 41
B, M, III 2,12, 22,32, 42
B, H, 111 3,13, 23, 33, 43
r,o0,2 4,14,24,34,44
4, I1, 1O 5, 15, 25, 35, 45
E, P, 6, 16, 26, 36, 46
K, C, Y 7,17, 27,37, 47
3, T 8, 18, 28, 38, 48
u, o 9, 19, 29, 39, 49
K, X 10, 20, 30, 40, 50
Kputepun onieHKH KOHTPOJILHOM PadoThI
@DOpMBI TEKYIIIET0 KOHTPOJIS Kpurepnn 1 HOpMBI OTICHKH
KontposbHas padora MakcumanbHOe KonuecTBO 6aioB - 20 0.

- 18-20 GaymoB — Tema KOHTPOJIBHOW PabOThI pacKphITa IMOJHOCTHIO, MPOIUCAHBI IICIIb
paboThI U 3a/1a4u, padOTa HOCUT CAMOCTOSTEIBHBIN XapaKTep, pacyeTHasl ¥ WIUTFOCTPATUBHAS YaCTh
BBINOJIHEHA MPABUJIBHO, PaboTa BBITOJHEH B TOJHOM OOBEME B COOTBETCTBHH C TPEOOBAHHSIMHU,
yKa3aHHBIMH B Y9€0HO-METOIUYECKOM ITOCOOHH.

- 5-17 GamioB - TeMa KOHTPOJBHOW pabOTHI pacKpbiTa, CTPYKTYpa, II€Jb, 3aJaud padOTHI
COOTBETCTBYIOT TEME, pacueTHas ¥ WUIFOCTPATUBHAS 4YacTh BBITIOJHEHA, BBIBOJABI CHCIAHBI,
MUMEIOTCSI HE3HAYUTEIIbHBIC HEJIOUETHI.

- 4 1 MeHee 0aIOB — B KOHTPOJILHOUM paboTe HE BHIMOJTHCHBI B IIOJTHOKH Mepe pacdyeTHas U
WLUTIOCTPATUBHAS YacTh WJIM OHA BBITIOJHEHA CO 3HAYUTEIIbHBIMU OITHOKaMHU.

7.2.4. KoMnJjieKT BONPOCOB /JIs1 codece10BaHUs

No Bonpocsl
/11

Monyas 1

CBsI3b MEX]ly CTPYKTYPOH M CBOMCTBAMU aMUHOKHCIIOT.

B kaxoii (hopMe MpUCYTCTBYIOT MOJIEKYJbl L-alaHnHAB N303JIEKTPUYECKON TouKe?

CKOJIBKO XUpaJIbHBIX LIEHTPOB UMeET L-n30neiuun?

CpaBHI/ITe BCJIIMYHMHBI pKa AMHWHOKHCIIOTBI U €€ IICIITUIOB.

MeTOI[a IMOJIYYCHUA IICIITUOOB.

Uem onpenensieTcs CyMMapHBINA AIEKTPUIECKUHN 3apsii MOJIEKYN OEIKOB?

HazoBute H303JICKTPUICCKHUE TOYKU HanOoee pacinpoCTPaAHCHHBIX OCIIKOB.

CBolicTBa MIENTUIHON CBSI3H.

©|® N0 »wWINE

Bnusiaue pH Ha KOHQOPMAITMOHHYIO CTPYKTYPY OCIIKOB.

[
o

Ponb nucyabQuIHBIX CBS3EH.

[
=

Uewm omnpenensieTcsi TepMUYecKasi ycTOWYMBOCTh HATUBHOM CTPYKTYPhI OEIKOB?




12.

Jlokanuzanus cneun@UyecKux aMMHOKUCIIOT Ha MOBEPXHOCTH INIOOYISIPHBIX OEJIKOB.

13. Uewm ompenensieTcss MOJICKYJIsipHasl Macca reMorjaoonHa?

14, CocraB (pepMEHTOB.

15. Knaccudukanus pepmeHTOB.

16. IIpocTpaHcTBeHHAs CTPYKTypa GEPMEHTOB.

17. OT 4ero 3aBUCUT aKTUBHOCTbH (hepPMEHTOB?

18. CrniocoObl KOJTMYECTBEHHOTO U3MEPEHUS] aKTUBHOCTU (hepMEHTOB?

19. Crnioco6b1 MMOOMITH3aIUU (PEPMEHTOB.

20. CrniocoOb1 HHTHOMpPOBaHMS ACHCTBUS (PEePMEHTOB?

21, Vcnonp3oBaHue GepMEHTOB B MUILEBOI MPOMBIIUIEHHOCTH.

22. DH3UMaTH4YECKasT aKTUBHOCTBD JIM30IIMMa.

23. TemrepaTypsl MIaBICHUS )KUPHBIX KUCJIOT U MX CTPYKTYPHBIE OCOOEHHOCTH.

24. [TpoyKTHI THAPOIM3A JTUITHIOB.

25. I'uapodo6HBIC U TUAPOGUIBEHBIC KOMIIOHEHTHI JTUIUAO0B?

26. CBoJicTBa JIMITHJIOB U JIMIHIHBIX MEMOPaH.

27. MeToib1 pa3ieneHust JTUIHIOB.

28. YcnoBust XxpaHeHHs! JIUTTHJIOB.

29. BiusiHue TONSAPHOCTM JIMIUAOB Ha HMX pPAacTBOPUMOCTH B BoJe (HA TpuMmepe
TPUALIMITIIUIEPOIIOB).

30. DYHKIIMY BUTAMHHOB B OOMEHE BEIIICCTB.

31. IToTpeOHOCTh B BUTAMHHAX YEJIOBEKA.

32. Turbl aBUTAMUHO30B?

33. CoxpaHHOCTb )KMPOPACTBOPUMBIX BUTAMUHOB B OpraHU3ME.

MopnyJs 2

34. Omnpeneneare oOMeHa YHEprur. B3anMoCBs3b OOMEHa BEIIECTB U SHSPTHH.

35. VlcTOuyHUKHN SHEPTUM JJIs1 UeJIoBeKa (XeMOTpOo(Qbl).

36. I[porecch moTpeOIeHNs YHEPTUN B OpTraHU3Me.

37. B kakoM mporecce BBICBOOOXKTaeTcss dHeprus. TkKaHeBoe IbixaHue. VcTopus ydeHwus.
Paznuuust MexIy BHEIIHUM M TKaHEBBIM JbIxaHMeM. KoHe4YHble NMpOJYKTHl TKAaHEBOTO
JIBIXQHMS.

38. B kakom mpouecce B OpraHu3Me akKyMylupyercs »sHeprusi? Makpospruueckue
COCJMHEHUS M JJIEKTPO-XUMHUUYECKHE TOTCHIUANBI - ABE (POpPMBI 3amacaHusi SHEPrHH B
KIICTKE.

39. HctouHuk oHepruu, BbICBOOOXKIAIOMICHCS TMPH OKUCIEHUHM - Pa3HOCTh pPEIOKC-
MOTEHIINAJIOB OKUCIIUTEISI U BoccTaHOBUTENs. Pacckaszare Ha mpumepe okucienus H2 no
H20.

40. OnpeneneHyre akTUBHOCTH KaTasasbl.

41. Jlunuael. buonoruueckas posib JUMMIOB B OpraHu3Me >KUBOTHBIX. Kiaccudukanums
munu0B. HackleHHbIe 1 HeHACKHIIICHHBIC JKUPHBIE KUCIIOTHI.

42. B-okucIeHNe KUPHBIX KUCIOT. DHEpreTudecKuii 3P pekt B-oKnucaeHusl.

43. CuHTE3 TPUALWITIUIEPUHOB B OPTaHU3ME KUBOTHBIX.

44, Bo3moykHbIe myTH npeBpaleHus aneTii-KoA B )KHMBBIX OpraHu3Max.

45, Paccunrtath 3HepreTuueckuil AGQPEKT MOTHOrO [-OKUCIEHHS OAHOH  MOJEKYIbI
MAJIEMUTHHOBOW KUCIIOTHI.

46. CuHTE3 BBICIINX KUPHBIX KHACIIOT.

47. [TyTn npeBpaiieHus riaunepuHa.

48. [Tyt 06e3BpekMBaHNsl aMMHUAKa B KHUBBIX OPraHU3Max.

49, Tunsl peakiuii 1e3aMUHUPOBAHNUS AMHUHOKHUCIIOT.

50. TpaHcaMHMHHUpOBAaHHE AaMUHOKHCIOT: poJib  nupujokcaimbdochara. buonornueckoe
3HA4YCHHE PeaKIuii TPAaHCAMUHHUPOBAHUSI.

51. JlexapOokcunmpoBaHue aMUHOKUCIIOT. Poih OMOTEHHBIX aMUHOB B OPTraHU3ME >KUBOTHBIX.




Pacnag OMOreHHBIX aMHUHOB.

52. OpHUTHHOBBINA IUKJI MOYEBUHOOOPA30BAHMS.

53. CBs13b MEXIy OOMEHOM YTJIEBOJIOB, JKHPOB M OCIIKOB.

7.2.4. TecToBbI€E 3a1aHUs

Tema 1 Beeoenue ¢ ouoxumuio
1.1 B cocTaBe KakuxX COeIMHEHUN HE BCTPEUYACTCS] aMUHOTPYIINA:
OCJIKOB;
HEWUTPaJIbHBIX )KUPOB;
YTJIEBO/IOB;
AMHHOKHCIIOT;
. a30THUCTBHIX OCHOBaHUM.
1.2 Yro sBASsIeTCS CTPYKTYPHBIM DJIEMEHTOM MPOCTHIX OEIKOB?
1. MOHOHYKJICOTHUIBL;
2. TIIIOKO3a;
3. aMHHOKHCIIOTHI;
1.3 CTpyKTypHBIMHU 3JIEMEHTAMU HYKJIEMHOBBIX KUCIIOT SIBISIOTCS:
1. MOHOHYKJIEOTHIBI;
2. TII0KO03Q;
3. TJIMIEpuH;
4. aMUHOKHCIIOTBHI.
1.4 Kakoe U3 yKka3aHHBIX COeIMHEHUN THIPOHOOHO?
1. mpocroii Oemnoxk;
2. HEUTpaJbHBIN KUP;
3. TJIMKOrEH;
4. aMHUHOKHCIIOTHI.
1.5 Kakas xumuueckas CBs3b MOABEPraeTcs TUAPOININ3Y MPHU pacmajie KUpPOB?
1. dochommrpupnas;
2. mpocras dpupHas;
3. croxHOdpUpHas;
4. tuapodoOHasi.
1.6 Ykaxxute OHOIOTHUECKHE TTOJIUMEPHI:
MIPOCTHIE OENKY;
HEUTpaJbHBIN KUD;
JIHK;
TJINKOTEH;
. AMHHOKHUCJIOTHI.
1.7 Kakas xuMHu4ecKast CBS3b MOJ[BEPraeTcs TUAPOIU3Y PH pacmaae OemKoB?
1. BomopomHas;
2. cioxHOod(pHpHas;
3. menTuaHas;
4. ruppodobHas.
1.8 AnpaeruHas rpymnmna BCTPEYaeTCsl B COCTaBE:!

AR A

orwdPE

1. Oenxos;

2. HEUTpaJbHBIX KUPOB;

3. yrIIeBO/OB;

4. aMUHOKHCIIOT;

5. a30TUCTHIX OCHOBAHHUM.

1.9 Vxaxwure, kakoi xapakrep umeet rpymma-NH,-

1. KwuCHbI;
2. OCHOBHOW;




3. HEeUTpaJbHBI;
4. amdoTepHBbIH.
1.10 Kak HassIBaercs sta xumuueckas cBsa3b O...H:

CIOKHOA(UPHAS;
TuCynbGuIHAS;
MEeNTHIHAS,
BOJIOpOAHAS;
npoctas dpupHasi.
1 1Kak Ha3pIBaeTCA dTa XUMHUYECKAS CBA3D -S-S-:

CIOXKHOA(UPHAS;
IUcynbhuIHas,
NEenTHIHAS,
BOJIOPOJHAS;
npoctas dpupHasi.
12 Kak HazpiBaetcs 3Ta pyHKIIMOHaNbHAs rpynna =NH:

CIIHPTOBAS;
aMUHO-,
aJIbJICTU/THAS,
UMUHO.

13 VYkaxure, kakoit xapakrep umeer —COOH rpymnmna:

KHCIIBIN;
OCHOBHOIA;
HEWUTpaJbHBIN;
. aMm(OTepHBIH.
14 Kaxk naspiBaercst -CO-NH- cBsi3b:

CJI0’KHO3(DUpHAs;

MEenTHIHAS,

BOJIOPOJIHAS;

npocrast 3pupHasl.

1 15 CTpyKTypHBIM 2JIEMEHTOM Kpaxmala sBJISIETCS:

PONPE mhrwbdpE —mhRONPE 2O 0ONE —O0O~0NE

1. MOHOHYKJIEOTHIBI;

2. TJI0KO03a;

3. (dpykTo3a + rIoK03a;

4. ramakrosa.

1,16 AMuHOorpymnmna BcTpedaercs B COCTaBe:

OCJIKOB;

HEWUTPaAJIbHBIX )KHPOB;

YIJI€BOJIOB;

aMUHOKHCIIOT;

A30THCTBHIX OCHOBAHUM.

1.17 Kakue u3 yka3aHHBIX COeIMHEHHI coaepxat pocdop?
MIPOCThIC OENKY;

TJIUKOT'€H;

JHK;

MPHK;

AMUHOKHCIIOTBI;

HYKJICOTH/IBI.

l 18 Yto siBNIsI€TCS CTPYKTYPHBIM 3JIEMEHTOM IMPOCTHIX OEJIKOB?
1. MOHOHYKJICOTH/IBI;

2. TIIIOKO3a;

orwdPE

ogakrwdE



3. aMUHOKHCJIOTHI;
1.19 Kakas xumudeckasi CBsI3b ITOABEPraeTCsl TUAPOIN3Y IPU pacnaae ) KUpoB?
1. dochoamdpupnas;
2. mpocras dpupHas;
3. caoxHOdpUpHas;
4. runpodobHas.
1.20 Ykaxxute GMOJIOrMYECKUE MTOTUMEPHL:
1. mpocteie Oenku;
2. HEUTpaJNbHBIN XKHUD;
3. JHK;
4. TIUKOreH;
5. aMUHOKHCIIOTBHI.
.21 HazoBuTte yrieBojsl - IPeACTaBUTEIH ANIb03!

JTMOKCHALIETOH;
TIIMOCpaIbACT U,
TJII0K03a;
pubo3a;
(pykrosa;
pubyno3a;
. TaJlaKTo3a.
.22 HazoBuTe yriieBojsl - IPeACTaBUTEIN KETO3:

1

1

2

3

4

5

6

7

1

1. nuoxcuaneToH;
2. TIIIOKO3a;
3. pubo3a;
4. dpykrosa;
5. pubynosa.
1.23 Kakwue BemiecTBa OTHOCSITCS K TOMOIIOJIUCaxapuaam?
1

2

3

4

5

6

1

1

2

3

4

5

6

AMUJIOINEKTHH;
TJIFOKYPOHOBAsI KUCJIOTA;
TJIUKOTEH;
renapuH;
Kpaxmal;
. TJIFOKO3aMUHTIMKAH.
.24 Kakue BemiecTBa OTHOCATCA K rereporoiaucaxapuaam?

aAMUJIOIEKTHH;

TJIFOKYPOHOBAsI KUCTIOTA;

TJIUKOTEH;

rernapuH;

Kpaxmal;

IIIOKO3aMUHTIINKAH.
mema 2 benku

2.1 Kaxkwue cBoiicTBa 6enka 00yCIIOBIEHBI HAIMYUEM B UX CTPYKTYpE KapOOKCHUIBHBIX U

aMHHOTpymn?
rUIPO(UIBHOCTD U arperaTuBHasi HEYCTONUMBOCTE;
TEpPMOJIaOUIILHOCTh U PaCTBOPUMOCTb;
CHOCOOHOCTB K 3JIEKTPOPOpE3y U PEAKIUAM OCAKIACHUS;
aM(OoTepHOCTh B CIIOCOOHOCTH K EKTpodope3y.

2 J1nst u3ydeHus IepBUYHON CTPYKTYBI O€lIKa MPUMEHSETCS METO/:
CEKBEHHPOBAHMUS;
PEHTT€HOCTPYKTYPHOTO aHAIIN3a;
ornpezesneHne Ko3PPUIMEeHTa MOCTYNaTeIbHOTO TPEHHUS;

whENMNRWDE



4. ompenencHUe XapaKTePUCTUUECKON BI3KOCTH.

2.3 KakoBa 0COO€HHOCTh KHUCIBIX OEITKOB?

1. mpeobmaganue TUKapOOHOBBIX aMUHOKHCIIOT;

2. paBHOE COOTHOILEHUE JUAMHUHOMOHOKApOOHOBBIX 1 MOHOAMUHOIMKAPOOHOBBIX aMHUHOKHCIIOT;
3. nmpeoOianaHue TMAMUHOMOHOKapOOHOBBIX KHCIIOT;

4. 0€enoK COCTOUT U3 MOHOAMUHO- U MOHOKapOOHOBBIX KHCIIOT.

2.4 benku XxapakTepHU3yIOTCs:

1. amdoTepHBIMU CBOWCTBAMU;

2. OTCYTCTBHEM cHelr(pUIecKor MOJEKYISIPHONW OpraHu3aluig;

3. CcOXpaHEHHEM CTPYKTYpPbI MOJEKYJIbI IPU KUTISTYCHHH;

4. HeCTOCOOHOCTHIO KPUCTAIIN30BATHCS.

2.5 TlepBuyHas cTpyKTypa O6eika — 3To:

1. xoHurypamus MOMUIENTAIHON IETH;

2. crnoco0 yKJIaJKu TOJHUIICTITUTHOM IIENH B OTNPEICTIEHHOM 00heME;

3. TOPSIOK YepeOBaHMS AMHUHOKHUCIIOT B TIOJHIICTITUTHON TETTH;

4. KOJIWYECTBEHHBIH COCTAaB aMUHOKHCIIOT B MOJUIENITUAHON ETIH.

2.6 TperuuHas cTpykTypa Oejika — 3TO BbICIIAs CTYIIEHb OPraHU3aALNN JJIs:
1. oauroMepHbIX OEIKOB;

2. MOHOMEpPHBIX OEIIKOB;

3. IIOMEHHBIX OEJIKOB.

2.7 Cssi3u, CTAOUTU3UPYIOIIUE OL.-CTIHPATTh:

1. BoIoOpoOIHEIE;

2. tuapodoOHbIE;

3. NenTuaHbIE;

4. WOHHBIC.

2.8 Yto Ttakoe nuranng?

1. MoHOMep ueTBEepTUYHOTO OelKa;

2. 4acTh MOJIEKYJbI TPOTOMEPA, BHIMIOIHAIOIIAS ONPEICICHHYIO (YHKIIHIO;
3. ckorieHne THAPOPOOHBIX AMUHOKHCIIOT HA TIOBEPXHOCTH OEIIKa;

4. MoJeKyna W UOH, KOTOPBIE CBA3BIBAIOTCS C OEIKOM.

2.9 Yro Takoe xnactep?

1. ckoruleHHe paJuKaloB Ha MOBEPXHOCTH OelKa, BHIMOTHIIONINX (DYHKIUIO CBS3BIBAHNUS,
2. MOHOMEp YETBEPTHYHOTO OEIKa;

3. HeOenKoBas YacCTh CIOKHOTO OesKa;

4. YacTh MOJICKYIIBI POTOMEPA, BHITOHSOIIAS ONIPEICICHHYIO () YHKITHIO.
2.10 JomeHn — ato0:

1. yactp mpoTromepa, ydacTByrouasi B QYHKIIUHU CBSI3bIBAHUS;

2. MOHOMEp YETBEPTHUYHOTO OelKa;

3. 4acTh MPOTOMEPA, BHIMIOHSIOMAS CXOAHbIC ()YHKIIMH B Pa3HBIX OCIIKaX;
4. wneOenIKoBas 4acTh CIIOKHOTO OeTKa.

2.11 YerBepTudHas CTPyKTypa — 3TO:

1. mpocTpaHCTBEHHAs YKJIaJIKa IPOTOMEPA;

2. TpOCTpaHCTBEHHAs yKJaJiKa HECKOJbKUX MPOTOMEPOB;

3. oa-cnupaib U B-CTPYKTYpa;

4. oOpa3zoBaHHE IOMEHOB.

2.12 HatuBHBIE CBOWCTBA OJIMTOMEPHBIX OCITKOB MPOSBISIOTCS IpU (HOPMUPOBAHHH:
1. o-cnimpanu;

2. YETBEPTUYHOU CTYNEHU OpraHHU3aIUH;

3. P-cTpyKTypHI;

4. TPEeTUYHOU CTYNEHH OpraHU3aIlNu.

2.13 BzaumojelicTBre CyObEIMHHI] B OJTUTOMEPHOM OCJIKE OCYIIECTBIISICTCS 32 CUET:
1. Bcex THIOB CIIA0BIX CBA3EH;



2. TOJBKO KOBAJIECHTHBIX CBSI3EH;

3. TOJBKO THAPOPOOHBIX CBS3EIH;

4. WOHOB METAJUIOB.

2.14 HatuBHBIEC CBOWCTBA MOHOMEPHBIX OEIKOB MPOSBIIIIOTCS NMPU HOPMHUPOBAHKH:
1. o-cnupany;

2. TpPETHUYHOU CTPYKTYPHI,

3. MONHUIIENTHUIHOH LEMH;

4. YeTBEPTUYHOU CTPYKTYPHI;

5. BTOPUYHOU CTPYKTYPHI.

2.15 CkopocTh ceiMMeHTaIuU OeJiKa 3aBUCHT OT:

1. ducna pacTBOPEHHBIX MOJIEKYT;

2. GbopMbI MOJIEKYJTBI O€TTKa,

3. HOHHOW CWJIBI pacTBOPA;

4. BeJUYUHBI MOJIEKYJIBI U €€ MACCHI.

2.16 M3osnekTpudeckasi TOUKa reMoriioonHa paBaa 6,8. Kyma MUrpupyeT naHHBIH O€IOK B cpejie ¢
pH=3,0 npu snexrpodopese?

1. wMurpupyer K karony;

2. ocTaeTcs Ha JIMHUU CTapTa;

3. o0pasyeT OUIIOJIIPHBIN UOH;

4. MHUTPHUpYET K aHOAY.

2.17 OGparumast neHatypanus Oeyka mpOUCXOJUT MPH:
1. nnuTenrHOM HarpeBaHUU;

2. JeWCTBUU CUJIBHBIX KUCIIOT;

3. KpaTKOBPEMEHHOM BO3JEHCTBUH CIIUPTA;

4. noOaBlIeHUH COJIEH TIKEIIBIX METAJIJIOB.

2.18 Tlpu genarypauuu Oeyka MPOUCXOIUT:

1. wu3MeHeHHe MPOCTPAHCTBEHHON OpraHU3aluy MOJICKYIIbI,
2. CBsI3bIBaHHE MOHOTEHHBIX TPYIII;

3. coxpaHeHue KOHpOpMaIK OeKa.

2.19 HeoOpatumas neHaTypaius MPOUCXOTUT MPH:

1. BwICaIUBaHMU;

2. KpaTKOBPEMEHHOM BO3JEHCTBUH CIIUPTA;

3. JIeWCTBUU CHJIBHBIX KUCIIOT;

4. BO37EMCTBUU MOCTOSHHOIO 3JIEKTPUUYECKOTO MOJIS.
2.20 Kaxoti 3apsin umeet 6enok B UDT?

1. mONOXUTETHHBIN;

2. OTpHIATEITHHBIN;

3. DIIEKTPUYECKU HEUTpaJICH;

4. mo0Ooil.

2.21 Kax Oynet MUrpupoBaTh O€JIOK MpH MPOBEICHUHU AIIEKTpodopesa B yCIOBUAX, Korna pH
pacTBopa uMeeT Oosiee 1menoYHoe 3Hauenue, yem UOT?
1. «xanony;

2. KX Katomuy,

3. ocraéTcs Ha MecTe CTapTa;

4. o0pasyeTr OUMOJSIPHBIA HOH.

2.22 Kakoii mporecc COmpoBOXKAaeTCs MOTepeit 0enKoM ruIpoPUIbHBIX U TPUOOpETEHHUEM
ruaApo(HOOHBIX CBONCTB:

1. rungponus;

2. JeHaTypaius;

3. JIUCCOIMAINS;

4, ceguMmeHTaLUA.

2.23 Cneun¢puvHOCTb 6ETKOB 00YCIIOBIICHA:



AMUHOKHUCIIOTHBIM COCTABOM, UX YepPEJI0BAHUEM;
CoJIep )KaHUEM 0O-CITHPATM30BAHHBIX U [3-CKIIA9aThIX YYaCTKOB,;
HAJIMYUEM OIPEACNEHHBIX KIaCTEPOB;

. HaJgu4ueM HeOeJIKOBOIO KOMIIOHEHTA.

.24 O 4éM NO3BOJISIET CYUTh OMYPETOBast PEAKIIM:

. 0 HATMYHHU OCJIKOB B OMOJIOTHICCKOM JKHIKOCTH;

. O IIEpBUYHOMU CTPYKType Oelika;

. O HAJIMYMHM aMUHOKHUCIIOT B O€JIKe;

. 0 (hyHKIMAX OEIKOB.

.25 YUto npeacTaBisieT coOOM IEHTP y3HaBaHUs O€JIKa JIUTaHIOM:

. COBOKYITHOCTH PaJMKajIOB aMUHOKHUCIIOT, COJMMKEHHBIX HA YPOBHE TPETUYHON CTPYKTYPHI,

2. ¢parMeHT TPETUYHOUW CTPYKTYPHI;

3. mpocreTudeckas HeOeIKoBas rpyImma;

4. yyacTok OenKa, KOMIJIEMEHTAPHBIA JTUTaHTY.

2.26 Pa3Hble ypOBHH CTPYKTYPHOUN OpTaHU3AINH OSIKOB CTA0MIN3HPOBAHBI ONPEIEIIEHHBIMH

tunamu cBszeil. [logbepure Kk Kaxa0My IpOHYMEPOBAHHOMY THUITY CBSI3U OYKBEHHBIN OTBET:

1
2
3
4
2
1
2
3
4
2
1

1.KoBaneHTHBIE CBSI3U MEKTY
KapOOKCHJIbHBIMH U aMUHOTPYTIIIaMHU
paluKagIoB aMUHOKHUCIIOT.

2.CBs13b MEXKY 0- aMUHO- U 0.-KapOOKCH- A-TlepBuuHas CTpyKTypa.
TPYIIUPOBKAMH AMUHOKHUCIIOT.

3.CBs3b MEXKYy pauKajaMy IIUCTEHHA.

4.BoopoiHbIE CBSI3U MEXKIY b-Bropuunas cTpykrypa.
MENTUIHBIMHU TPYNIIUPOBKAMH.

5.BonoponHeie cBs3M MEXTY B-Tperuunas cTpykrypa.
panuKagaMy aMUHOKHUCIIOT.

6.'mnpodoOHBIC B3aMMOACHCTBHS
paauKaIOB AMHHOKHCIIOT.

2.27 JlaH (hparMeHT NEHTAMCTITUIHON TETH: CePIIT-TH3UWI-TICHITHII-IICTCHII-BaJIHH.

BBI6epI/ITC AMHUHOKHUCIIOTBI, KOTOPBIC MOT'YT Y4aCTBOBAThH B O6paSOBaHI/II/I:

1. Cepus.
A — BonopoiHoii cBsi3u. 2. JIn3un.
b — NonHo cBs3H. 3. JlelinuH.

B —I'uapodobHoro B3aumoneiicteus. 4. Llucreus.
5. Banun.

2.28 Kakue 13 nepeuncieHHbIX (PaKTOPOB MOTYT U3MEHATHh KOH(POPMALINIO OETKOBON MOJIEKYIIbI:
A — perymupoBaTh 6uonorndeckyto 1. M3menenue Temnepatypsi ot 0° 1o 40°C.

AKTUBHOCTH OCJIKOB; ToBsimenne TemmepaTypsi ot 50° 1o 100°C.

b — BbI3BIBATH JIEHATYpALIMIO B3anmoaeiicTBre ¢ TPUPOIHBIMU JIUTAHIAMH.

OcIka. JleicTBUE COJIeH TSKENIBIX METAIIIIOB.

JlewicTBue cojiei Mea09H0-3eMeJIbHBIX METaJIJIOB.

okrwn

Tema 3 @epmenmut

3.1 Uto Ha3bIBaeTCS aKTUBHBIM IIEHTPOM (epMeHTa?
1. yuyactok ¢epMeHTa, 0OeCTIeUNBAIOIINI PUCOSTUHEHNE CyOCcTpaTa M €ro MpeBpalicHue;
2. MeCTO IPUCOCAMHEHUS arnopepMeHTa K KOPepMEHTY;



3. 4acTb MOJEKYJbl pepMEeHTa, KOTOpas JIETKO OTHICTIISIETCS OT ano(epMeHTa;
4. MecTo MPHUCOEIUHEHHS allocTeprudeckoro ahdexropa.
3.2 AMMHOKHCIIOTBI, BXOJSIIME B aKTUBHBIM HEHTP (epMEeHTa, pacioIaratoTcs:
1. B pa3HbIX yyacTKax MOJUINENTUAHON LETH;
2. B CepeauHE MOJUMENITUIHON e,
3. Ha C-KOHIIe MOJIMIETITUAHOH 1IeTTH;
4. HempepbIBHO JPYT 32 APYIOM B OJIHOM Y4aCTKE MOJIMIICITHIHON IIeTIH.
3.3 Kakwue cBs3U IPEUMYIIECTBEHHO 00pa3yoTcs MeX1y GEpMEHTOM B CyOCTpaTOM MpHU
(dbopMHpOBaHUU CYOCTPAT-2)H3UMHOTO KOMIUIEKca?
1. BoOmOpOIHEIE;
2. TENTHIHBIE,
3. HUOHHEIE;
4. nucynbpuaHbe.
3.4 Kak Ha3bIBaeTCs BEIIECTBO, C KOTOPHIM B3aHMMOJICUCTBYET hepMEHT?
ano(epMeHT;
ko(epmeHT;
M309H3UM;
cyocTpar;
xoJ0(epMeHT.
5 C 6enkoBoi yacThio (pepMeHTa HETIPOUHO CBSA3AH:
MPOCTETUYECKAs TPYITIa;
koepMeHT;
ano(epMeHT;
n3odepmeHT.
6 Kakas yacTh pepMeHTa onpenensieT crnenuuIHOCTb eTo AeUCTBUS?
anoepMeHT;
KO(epMEHT;
MpOCTETHUYECKasl TPYyIIa;
npoepMeHT.
3.7 Kak Ha3bIBaeTcs y4acToK (hepMeHTa, 00ECIEeUNBAIOIINI XUMHUECKOE MpeBpalleHne
cybcrtpara?
1. ancopOIHMOHHBINA EHTP;
2. PeTyJSTOPHBIN HEHTP;
3. KaTaJlUTUYEeCKUU LEHTP.
3.8 AmocTepudecKkuil HEHTP — 3TO Y4acTOK pepMeHTa, K KOTOPOMY NPUCOETUHSAETCS:
1. xBa3u-cyOcTpar;
2. Ko(epMeHT;
3. addexrop;
4. cybcTpar.
3.9 Cymmnocts Teopun Pumiepa:
1. axkTuBHBIN HEHTP PepMEHTA U CYOCTpaT HAXOASATCS B CTPOTOM ITPOCTPAHCTBEHHOM
COOTBETCTBUH;
2. AKTUBHBIA LEHTP MPOCTPAHCTBEHHO (POPMHUPYETCS MO CyOCTpaTy B MpoIecce o0pa3oBaHuUs
cyOCTpaT-3H3MMHOT0 KOMIUIEKCA;
3. aKTUBHBIU IIEHTP MPHUCOCIUHSIET IPYIITY POJCTBEHHBIX CyOCTPATOB;
4. aKTHUBHBINA LIEHTP MOXKET B3aUMOJICHCTBOBATH TOJIBKO C OJTHUM CYOCTPaTOM.
3.10 Cymnocts Teopun Konutanaa:
1. axTuBHBII HEHTp pepMeHTa U CyOCTpaT HaXOAATCS B CTPOrOM IMPOCTPAHCTBEHHOM
COOTBETCTBHH,
2. aKTUBHBIU IIEHTP MPOCTPAHCTBEHHO (hOpMUpPYETCS MO CyOCTpaTy B mpolecce 00pa3oBaHus
CyOCTpaT-?H3UMHOTO KOMILJIEKCA;
3. aKTUBHBIN IIEHTP MPHUCOEIUHSIET IPYIIY POJICTBEHHBIX CyOCTPATOB;
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4. aKTHUBHBINA LIEHTP MOXKET B3aUMO/ICHICTBOBATh TOJIBKO C OJJHUM CyOCTpaTOM.
3.11 KakoBa Bo3MOXHasi MpUYMHA aKTUBUPYIOILETO AEHCTBUS Ha (PEpPMEHT HOHOB LIEIOYHO-
3eMeIbHBIX METaIOB?
1. cnocoOcTBYIOT 00pa30BaHUIO CYOCTPAT-IH3UMHOTO KOMILICKCA;
2. YCWIHMBAIOT IUCCOIMAILINIO CYOCTPaT-9H3UMHOTO KOMILIEKCA;
3. BBI3BIBAIOT JCHATYPAIHIO alo)ePMEHTA;
4. W3MEHAIT KOH(opMaLuio cydcrpara.
3.12 Kakue cBA3U pa3pyliatoTcs Mo IeMCTBUEM aMUJIa3bl?
MIENTU/IHBIE;
a(upHEIE;
TJIMKO3U/IHBIE;
BOJIOPOJTHBIE.
13 ®depMeHTHI, yyacTBYIoIIKE B pa3pbiBe —C-C-cBsi3eii 6e3 ydacTHs BOAbI, OTHOCITCA K KIaccy:
nmasz;
Jmras;
Tpancdepas;
TUIpoJIas;
nu3omepas.
14 Kaxoii pepMeHT ocymiecTBiseT r'UIpOIUTHUECKUI pacaa Aucaxapuaa’?
nunasa;
amMuIIasa;
JIaKTa3a;
MenThaasa.
15 K knaccy okcuopeiykraz OTHOCSTCS
LUTOXPOMOKCHU/1a3a;
TIIIOKOKMHA3;
Karajasa;
SHIOMENTH/IA3A.
16 DH3UMOTaTHH — 3200JIeBaHUs, CBSA3aHHBIC C HEJJOCTATOYHON (DyHKIIMEH:
O€JIKOB;
0enmKoB-(hepMEHTOB;
yTJIEBOJIOB;
YTJIEBOIHO-0EIKOBBIX KOMILJIEKCOB;
TOPMOHOB.
3 17 DHeprust akTUBAIMHN — ITO:
1. cpenHss KUHETHYECKasi SHEPTUsl MOJIEKYJN B CUCTEME;
2. MUHUMAaJbHOE KOJIMYECTBO YHEPTHUH, KOTOPOE HYKHO COOOIIUTH CHCTEME, YTOOHI repeBecTH |
MOJIb BEILIECTBA B PEAKIIMOHHOCIIOCOOHOE COCTOSTHUE;
3. MUHUMAaIbHAs SHEPTHS PEAKIIMOHHOCTIOCOOHBIX MOJIEKYJI.
3.18 IIpu n3MeHeHUH KOHIIEHTPALUHU cyOcTpaTa akTUBHOCTD (hepMEeHTa!
1. He u3MeHseTCH;
2. aKTUBHOCTH (pepMEHTA MOCTOSIHHO IOBBIIIAETCS € YBEIMYCHHEM KOHILIEHTpPAIMK CyOCTpaTa;
3. C yBeJIMUYCHHEM KOHIICHTpPAIUK CyOCTpaTa aKTUBHOCTH (DepPMEHTA MOBBIIIAETCS 10
OIIPEAEIIEHHOTO NIpeiea.
3.19 Koncrtanta Muxasivca 4uCJI€HHO paBHa:
1. xoHueHTpauuu cyOcTpara, Ipu KOTOPO CKOPOCTh PEAKIIMU COCTABIIAET MOJIOBUHY
MaKCHMAaJIbHOII;
2. KOHIIGHTpaluu cydcTpara, Mpu KOTOPOH CKOPOCTh PEaKIUH SBISETCS MAaKCUMAIIbHOM;
3. KOHIIEHTpalHH cyOcTparta, mpu KOTOPOI CKOPOCTh Peakii MUHUMAJIbHa;
4. TOJOBMHE MaKCUMAJIbHOM CKOPOCTHU PEAKILIMH.
3.20 Tlpu nmpeBparmieHuu npodepMeHTa B pepMEeHT MPOUCKOIUT:
1. u3MeHeHHe aKTUBHOIO LIEHTPA;
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2. crabunusanus CTPyKTYpbl Oelka;

3. OTIIEeTUICHHUE YaCTH TONUIIEITHIHON IIeTIH, U3MEHEHHUE CTPYKTYpPHI pepMeHTa, pOpMHUPOBaAHHUE
aKTHUBHOT'O LIEHTPA;

4. oOpa3oBaHue CyOCTpaT-3H3UMHOTO KOMILJIEKCA.

3.21 B pu3HONIOrHYECKUX YCIOBUSIX HE HAOIIOIAETCA:

1. neoOpaTuMoe MHTHOMPOBAHNWE, BEI3BAHHOE JIeHATypanuen GpepmenTa;

2. KOHKYpPEHTHOE MHTMOMpOBAHUE;

3. HEKOHKYPEHTHOE MHTHOMPOBaHUE,

4. peTpouHTHOMpOBaHHE.

3.22  DddeKT MoJoKUTETLHON KOOTIEPATUBHOCTH OJTMTOMEPHBIX (DEPMEHTOB - 3TO:
1. sddexT ycunenus nepBoHavaIbHOTO JIEHCTBUS (PEPMEHTOB;

2. sddexT ocnabieHus IEPBOHAYATBLHOTO ACHCTBUS (DEPMEHTOB;

3. oOpaTuMoe HHTHOMPOBAHUE;

4. HeoOpaTMMOe WHTHOMPOBAHHE.

3.23  OOpaTtumoe UHTMOMPOBAHUE AKTUBHOCTH ()epMEHTA BO3MOXKHO:

1. npu BpoXJI€HHOM HapyLIEHUH IEPBUYHON CTPYKTYphI (pepMeHTa;

2. TIpU ACUCTBHUH COJICH TSHKEIBIX METAIIJIOB;

3. Tpu AeWCTBUU BHICOKON TeMIIEpaTyphl;

4. npu u30bITKE cyOcTpaTa.

3.24  Cy0OcTpaTHOE MHTHOMPOBAHHE aKTUBHOCTH ()EPMEHTOB BO3HUKAET BCJICACTBHE:
1. HemocTaTOYHOW KOHLIEHTPAIMH CyOCTpaTa;

2. ONTUMAaJbHOM KOHIIEHTpAIMK cyOcTpara;

3. BBICOKOU KOHIIEHTpAIUU CyOCTpaTa.

3.25  Ilpwm neiicTBuM HHTHOUTOPA, 00JIAIAFOIIETO CTPYKTYPHBIM CXOJICTBOM C CyOCTpaToOM,
HAOJI0IAaeTCs CIeTYIONIUI BH]T TOPMOKEHUSI:

1. HEKOHKYpPEHTHOE;

2. KOHKYpPEHTHOE;

3. alIoCTEepHUECKOE;

4. wHecnenmdpuIeckoe.

3.26  HeoOpaTtumble ”HTUOUTOPHI (HEPMEHTOB:

1. ropmonsl;

2. COJH TSKENBIX METaJNIOB B BRICOKUX KOHIICHTPAIIUSX;

3. COJM MIEIOYHO-3eMETbHBIX METAJIIOB,

4. wu30BITOK cyOcTpara.

3.27 K criermuduueckoi peryisiiuyd akTHBHOCTH (DEPMEHTOB OTHOCHTCS:

1. BnusHUE TeMIepaTyphl;

2. BuustaEe pH;

3. BIHUSHHE TOPMOHOB;

4. BIWSHHUE UOHHOU CHIIBI.

3.28  MexaHu3M JA€UCTBUS KOHKYPEHTHBIX HHTHOUTOPOB, 3aKJIFOYAETCS B TOM, YTO HHTUOUTOD:
1. BBI3BIBAIOT AeHATYpaluiO GEepPMEHTa;

2. W3MEHSIOT MPOCTPAHCTBEHHYIO KOH()OPMAIMIO AKTUBHOTO LIEHTPA;

3. OJIOKUPYIOT aKTUBHBIN IICHTD;

4. OKUCIAIOT CyIb(QruApUIIbHBIC TPYIIIEI (hEPMEHTA.

3.29  Yacte MoJIeKyIbl pepMeHTa, 00SCIICUNBAOIIAS TPUCOCINHCHHE K HEMY OTPHUIIATSIIBHOTO
a¢dexTopa, Ha3bpIBACTCS:

1. aKkTHUBHBIN LEHTD;

2. aJNIOCTePUYECKHUH LEHTP;

3. KaTaJUTUYECKHHA YyIacTOK.

3.30  MurubupoBanue (pepMeHTa 110 TUITy OOPATHOW CBSI3M HA3BIBACTCS:

1. KOHKYpPEHTHBIM UHTHOUPOBAHHEM;

2. OECKOHKYPEHTHBIM HHTMOUPOBAHHUEM;



3. peTpOMHTUOMPOBAHUEM;

4. cMellaHHbIM UHTUOUPOBAHHUEM.

3.31 HM3odepMeHTH — 3TO:

1. ¢depmeHTHI, OTIIMYArOIIUECs MO (PU3UKO-XUMUYECKAM CBOMCTBAM, KaTAIM3UPYIOIINE OJHY H Ty
KE PEaAKIIHIO;

2. MyIbTHEMEpHI, 00JIaIaf0NINe OUHAKOBBIMHU (PH3UKO-XUMUIECKUMHU CBOHCTBAMU;
3. (epMeHTHI, KaTaTU3UPYIOIIUE PAa3Hble XUMUYECKHE PEAKIINH;

4. (depMeHTHI, CIOCOOHBIE KaTAIM3UPOBATh HECKOIBKO XUMHUECKUX PEaKITHHl.

3.32 HeaktuBHOI (hopMOI MPOTEONUTHUECKUX (PEPMEHTOB SIBISETCS:

1. anmodepmeHT;

2. TmpoepMeHT;

3. xodepMeHT;

4. u30(hepMeHT.

3.33  KBasu-cybcTpar mpuCOeIUHSIETCS K:

1. axkTHBHOMY LIEHTDY;

2. aJNIOCTePHUYECKOMY LEHTPY;

3. amodepmeHry;

4. xodepmeHTy.

3.34  OrpunarenbHbiid 2P QexTop:

1. BimseT Ha aKTUBHBIN IICHTP (PEPMEHTA M YCKOPSIET X0 PEaKIIHH;

2. BBI3BIBACT JePOpPMAIUIO aKTUBHOTO IIEHTPa (PepMEHTa U 3aMEIJISIET X0/ PEaKIIHH,
3. BBI3BIBACT 0OpATUMYIO JIEHATYpaIHIO Oeska-GhepMeHTa;

4. BBI3BIBaCT HEOOPATHMYIO JAeHATYpanuto (pepMeHTa.

3.35 TlomoxwutenbHbll 23 PexTop:

1. wm3MeHseT KOH(POPMAIHIO AKTUBHOTO IIEHTPa (PePMEHTa B YCKOPSET X0/ PEaKIINH;
2. BbI3bIBaCT ne(OpMaIMIO aAKTUBHOTO LIEHTpa epMeHTa U 3aMEeISET X0/l PEaKIuH,
3. BBI3BIBACT OOpATHMYIO JCHATYpanuto pepmMeHTa.

3.36 MexaHuU3M JCHCTBUS AIUIOCTCPUUCCKUX HHTHOUTOPOB 3aKIIFOUACTCS B TOM, YTO OHHU:
1. BBI3BIBAIOT JEHATYpALUIO AalIOPEPMEHTA;

2. ONOKUPYIOT aKTUBHBIN LEHTP (hepMEHTa;

3. HapyMaIOT MPOCTPAHCTBEHHYIO KOH(UTYPAIHIO aKTUBHOTO IIEHTpa (hepMeHTa.
3.37 K wmoaundukanuu ¢pepmMeHTa HE OTHOCUTCS:

1. nenaryparus anmodepMeHTa;

2. OrpaHMYEHHBIH IPOTEONN3;

3. TpHCOEeNWHEHNE XUMUIECKHUX TPYIITHPOBOK;

4. amnoctepudeckuii 3hdeKT.

3.38  MasioHOBas KACJIOTa TOPMO3HUT aKTHBHOCTh CYKIIHHATIACTHIPOTCHA3BI B Pe3yJIbTaTe:
1. annocrepuyeckoro MHrHOMpPOBAHMUS,

2. cyOCTpaTHOrO WHTHOWPOBAHHS,

3. KOHKYPEHTHOTO MHI'MOUpPOBaHMS;

4. peTpoMHTuOUPOBAHMS.

3.39 B ocHoBe oOHapyxeHHs (PepPMEHTOB JIECKUT CIEAYIOLIEe UX CBOHCTBO:

1. cneunpuyHOCTH ACHCTBUS U KaTaJIUTHUYECKasi aKTHUBHOCTD;

2. TepMOJIAOMIBHOCTD;

3. 3aBucumocTh oT pH cpeasr;

4. cnocoOHOCTH K ANeKTpodopesy.

340 K dakropam, BIHASIONIAM Ha aKTUBHOCTH (DepMEHTA MOCPEICTBOM H3MEHECHHSI CTCIICHU
MOHU3aLUH cyOcTpaTa 1 akTUBHOT'O_IIEHTpa (pepMeHTa, OTHOCSTCS:

1. Temmepartypa;

2. pH cpensr;

3. COJM TSXKENbIX METaJJIOB,;

4. cony MEeI0YHO3EMENIbHBIX METAIJIOB.



3.41  Ilpu neiicTBUM HU3KOW TeMIepaTyphl ¢ (PepMEHTOM IPOUCXOIUT:

1. nenarypamus;

2. HeoOpaTuMasi ”HAKTUBAIUS;

3. oOpaTuMasi HHAaKTHBALHUSL.

3.42 CpaBHuute 1Ba (pepMeHTa XKETYA0UHO-KHIIIeUHOTo TpakTa. [londepure cooTBEeTCTBHE:

A- aMHHONIENTH/1A34; 1- cunTE3UpYyETCS B TOKETYIOYHON JKee3e
b- xap6okcunenTtuaasa. 2- CUHTE3UpPYETCsl B KJIETKaX KUIICYHHKA

B -06a 3- OTHOCHUTCS K DHIIOTICTITH/Ia3aM

I - a1 oiuH 4- OTHOCHUTCS K K30IENTH Ia3aM

3.43 Kakwue ¢pepMeHTH HEOOXOAMUMBI JIJIsl TIOJTHOTO PACIICTUICHHUs KpaxMaia 10 MOHOMEpPOB?
1. caxapaza;

2. o-aMuJIa3a CIIOHLI,

3. IMemncuH;

4. wMainbTaza;

5. O-aMuIia3a MOJKETyIOYHOU KeJe3bl;

6. u30MajbTasa;

7. nakrasa.

3.44 B nenrozodocharaom myrn HAJIDH? oOpasyercs nos neiictBueM hepMEHTOB:
1. 6-dochormoKkoHOIAKTOHABHI;
2. TpPaHCKETOJAas3bl;
3. TIoK030-6-pocdarmernaporeHassr,
4. snuMmepassl;
3.45 VYkaxwure, Kakoil (PepMEHT HE UHIYLIUPYETCSI HHCYITHHOM:
JUIONPOTEHHIINTIA3A;
TOPMOHYYBCTBUTENbHAS JINTIA3a;
UTpaTIINa3a;
TIII0K030-6-(hochaTaernaporenasa;
bochodpykToKHHA3A.
46 Hazoswure depmeHT, 1ePeKT KOTOPOTO BEI3BIBAET IUTPYIUHYPHIO:
kapbamoundocdarcunTeTasa;
OpHUTHHKapOaMomITpaHcdepasa;
arpUHUHOCYKIIMHATCUHTETA3a;
apTUHUHOCYKITMHATIINA3A,
apruHasa.
3,47 Bupyc rpunmna MOXeT BbI3BaTh HapyIllIEeHUE CUHTEe3a KapoamouiochaTCUHTETa3bI.
KoHneHTpanus Kakux BELIECTB B KPOBU IPU 3TOM YBEITUUUTCS?
1. MOYEBHHEI,
2. TIyTaMUHa;
3. aMMuaka;
4. apruHUHA.
3,48 Ompenenute MOCIE0BATEIHLHOCTD JeHCTBUS (epMeHTOB B 1uKIe Kpebca:
1 0-KEeTOTJTyTapaTIeruiporeHasa;
2 AKOHHUTA3Q;
3. ¢bymapasa;
4, CYKIIMHATACTHAPOTCHA3a,;
5
6
7
8.
3.

grwdMPEPRLOR~ONOE

M30LUTPATACTUAPOTreHA3a;
LIUTPAaTCUHTA3a;
MallaTAEeruIporeHasa;
cykunHuiIKoA-cuHTeTa3a.
49 BeiOepuTe BEmIECTBA, BHI3BIBAIONINE HHTHOMPOBAHUE TIEPEUUCICHHBIX HIDKE (PEPMEHTOB:
Depmenmot. Hneubumopror:
A — nupyBaTIeruiporeHasa; 1. AT®.



b — uurparcunTasa; 2. HAJIHo.

B — m3onurparnernaporenasa; 3. uurpar.
I' — o-xeTornyrapataeruaporetasa; 4. okcajgoanerar.
J| — CyKUMHATAEeTuApOreHasa. 5. anetmii-KoA.

6. pochopunupoBanue pepmeHra.

3,50 dochodppykToKknHA3Y HHTHOUPYIOT:
AlD;
ATD;
AMO;
LUTpAT;
¢bpyxT030-2,6- Oucdocdar.

3.51 AxtuBatopamu GpochodpyKTOKHHASHI SABISIOTCS:
AD;
AT®D;
AMO;
bpykT030-2,6-6nchocdar;
IUTpAT.
T ema 4 Bumamunul

agrwpnE

agbrownE

4.1 buonoruyeckoe 3Ha4€HNE BUTAMUHOB 3aKJIFOYAETCS B TOM, UTO OHU:
SBJISIIOTCS] ICTOUHUKOM 3HEPIUH;
BXOJIIT B COCTaB TOPMOHOB;
SBJISIIOTCS] CTPYKTYPHBIMH KOMIIOHEHTaMHU KJIETOK;
BXOJISIT B COCTaB OEIIKOB COCTMHUTEIBHOMN TKAaHU;
BXOJISIT B COCTaB ()EPMEHTOB B BHJI€ KOPEPMEHTOB.
2 BuraMuHbI-KO()aKTOPHI:
CBSI3BIBAIOTCA C (PEPMEHTOM TOJIBKO CIIa0BIMU CBSI3SIMU;
CBS3BIBAIOTCS C (PEPMEHTOM TOJIBKO KOBAJIEHTHO;
CBSI3bIBAIOTCS C AKTMBHBIM LIEHTPOM (hepMEHTa BCEMHU TUIIAaMU CBsI3€ii;
CBSI3BIBAIOTCA C arlo(epMEHTOM;
BCTPAMBAIOTCS B aKTUBHBIN LIEHTpP (hepMeHTa.
3 @OYHKIIMYU BUTAMUHOB:
MHTUOUTOpHAs, TPAHCIIOPTHAS;
Ko(akTopHasi, KOCyOCTpaTHas;
peLenTopHasi, aHTUOKCUIaHTHA;
peryiaTopHas, UHTMOUTOpHAs;
peryJAaTOpHas, CTPYKTypHas.
4 OcHoBHas pynkuusa BuramuHa B3(PP wnu HukotnHamuna):
JNETUIPUPOBAHME;
NeKapOOKCUITMPOBAHHUE;
alEeTUINPOBAHUE;
OKHCIIMTEIbHOE J1EKapOOKCUIIUPOBAHUE.
5 OcHoBHas QpyHKIMs BUTaMuHa Bg:

MEPEHOC AWIIBHBIX TPYIIIL;
MEePEeHOC aMUHOTPYIIT, IeKapOOKCHITUPOBAHNE AMHUHOKHUCIIOT;
NepeHoc KapOOKCUIIBHBIX TPYIIIT;
MEPEHOC METHIIBHBIX TPYIIT.
6 OcHoBHas QpyHKIMs BUTaMUHa B2:
KapOOKCHIIMPOBaHHUE CyOCTpaTa;
JeKapOOKCHIMPOBaHUE cyOcTparTa;
MEPEHOC AIMIIbHBIX TPYIIIL;
MEPEHOC METHIIBHBIX TPYII;
JIeruapupoBaHue cyocrpara.
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4.7 OcHoBHas ¢yHkuus ButamMmuHa H (Onotuna) :
1. BxmroueHHe kapOOKCHIIa B MOJIEKYITy CyOCTpaTa;
2. TEepeHOC aMUHOTPYIII;

3. TepeHoC METWIBbHBIX IPYII;

4. mepeHoC auMIbHBIX TPYII.

4.8 OcHoBHas (QyHKIUS BUTaMuHa B1:

1. yuacrue B mporieccax Ae3aMUHUPOBAHUS;
2. yyacTue B Ipolieccax OKHCICHHUS;
3. TEepeHOC alMIIbHBIX TPYIIIT;
4. ydacTHe B IpoIecce OKHCIUTEIBHOIO 1eKapOOKCHINPOBAHHS KETOKUCIIOT.
4.9 Butamun C npuHUMAaeT y4yacTue:
1. B cTpyKType peoKc-1IeNu MUTOXOHPUH.
2. B peryIsillié BOAHO-COJIEBOTO OOMEHA.
3. B peakuusax ACTUAPUPOBAHUS U TEKaPOOKCHIMPOBAHHUS.
4. B OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX, TUAPOKCUIMPOBAHUM aMUHOKHUCIIOT U
CTEPOUIHBIX TOPMOHOB.
4.10 Burtamun B2 sBisieTcsi cOCTaBHOM 4acThio KOhepMEHTa:

(bmaBUHAICHUHIMHYKIICOTH IA.
HUKOTUHAMM/IAICHUHIUHYKIJICOTH IA.
OmoTHHA.
nupuaokcaigbocparta.
4.11 Burtamun Bs sBisieTcst kohakTopom:
®A/I-3aBUCUMBIX IETUIPOTEHA3.
HAJI-3aBUCUMBIX AETUAPOrEHa3.
TpaHCaMHUHa3.
. JexapOoKcuias.
12 K BosiopacTBOprMBIM BUTAMUHAM OTHOCSITCS:
PP, H, Bg;
A, B, C, II;
C P, K E;
B1, B2, B12.
13 K >xnpopacTBOPUMBIM BUTAMUHAM OTHOCSITCS:
A, B, C, I[
A, I E
PP, H, B Bc
C,P,K,E.
14 AHTUBHTAMHHBI — 3TO:
BEILIECTBA, BHI3BIBAIOIINE KOHKYPEHTHOE TOPMOKEHUE XUMUYECKUX PeaKIIUi
3TO MOAU(PUKATOPHI BUTAMUHOB XMMHUECKON TPUPOIBI
BEILIECTBA, BBEJCHUE KOTOPHIX BHI3BIBACT T'UIIO— U aBUTAMUHO3
3TO COEMHEHHUS MOBBIIIAOIINE AKTUBHOCTh BUTAMHUHOB.
4.15 BuramuH F npenctaBisioT >KUpHbIE KUCTIOTHI:
JIMHOJIEBAs!, OJICMHOBAs, apaX1UHOBAs
JUHOJICHOBAsI, MAJIbLMUTHHOBAS, OJIEHHOBAS
apaxuIOHOBasi, MUPUCTUHOBAS, CTEAPUHOBAS
JIUHOJIEBAs, JIMHOJICHOBAS, apaXUIOHOBAs
JIMHOJICHOBAsI, ApaxXUJ0HOBAs, apaXUHOBAst
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KpaTkoe onucanne u perjiaMeHT BbIIIOJTHEHHUSA
TectoBoe 3agaHMe - MHHHMMAaJbHas COCTaBJSAIONIAs €IMHULA TECTAa, KOTOpas COCTOMT M3 YCIOBHUSA
(Bompoca) W, B 3aBUCHMOCTH OT THUIIA 3a/IaHUs, MOXKET COJEp)KaTh WM HE COJAepkaTh HAOOp OTBETOB



JUIs BBIOOpA (MOJKET HCIIONB30BaThCs KakK MPOMEKYTOUHBIH KOHTPOJb Mo Jt00oi Teme). KonndectBo
3aJjaHui, IpebsaBIsieMbIX cTyaeHTy — 30. BpeMs Ha TectupoBanue — 70 MUH.

KpnTepml OLIEHKH TEeCTOBBIX 3aJaHUH

DopMBbI TEKYIIETO

Kputepun u HOpMBbI OLIEHKH

KOHTPOJIS
[TpomexxyTouHbIN MakcumanbHOE KOMUYeCTBO OaiioB -3 0. (0auibl CTYIEHTY HAYUCISIOTCS
TecT 1 ABTOMATHYECKH MPOTOPIIMOHAIBHO BHITIOJTHEHHBIM TECTOBBIM 3/ IaHHUSIM )
[TpomexyTOoUHBIHI MaxkcumasnabHOe KoIn4ecTBO 0amioB - 3 0. (0aibl CTYAEHTY HAYUCISIOTCS
TecT 2 ABTOMATHYECKU IPOMOPIIMOHATHLHO BHITIOJTHEHHBIM TECTOBBIM 3 IaHHSIM )
[TpomexyTOUHBIHI MaxkcuMaabHOe KOJIMYecTBO 0auioB - 3 0. (0auibl CTYIACHTY HAYUCIISIOTCS
TecT 3 ABTOMATHYECKH MPOTOPIIUOHAIBHO BBITIOJIHEHHBIM TECTOBBIM 3/ IaHUSIM )
[IpomexxyTouHbIN MaxkcuMasabHOe KOIu4ecTBO 0amioB - 3 0. (0aibl CTYAEHTY HAYUCISIOTCS
TecT 4 ABTOMATHYECKH TIPOMOPITUOHATHLHO BBITIOJTHEHHBIM TECTOBBIM 3 IaHHSIM )
[TpomexxyTouHBIN MaxkcruMaabHOe KOJIMYIeCTBO 0auioB - 3 0. (0ayuTbl CTYIACHTY HAYUCIISIOTCS
TecT 5 ABTOMATHYECKU MPOMOPIIMOHATHLHO BHIOJHEHHBIM TECTOBBIM 3aJaHUSIM)
[TpomexyTOUHBIH MaxkcuManbHOE KOJIMYecTBO 0auioB - 3 0. (0a/uTbl CTYIACHTY HAYUCISIOTCS
TeCT 6 ABTOMATHYECKH MPOTOPITUOHAIBHO BBITIOJTHEHHBIM TECTOBBIM 3/ IaHUSIM )
[TpomexyToUHBIN MakcumanbHOE KOJIUYEeCTBO OaioB - 3 0. (0auibl CTYACHTY HAYHMCIISIOTCS
TecT 7 ABTOMATHYECKU TPOMOPITUOHATLHO BHITIOJTHEHHBIM TECTOBBIM 3 IaHHSIM)




7.3. OueHouHble cpeacTBa sl TNPOMEXKYTOYHOH AaTTecTAllMM MO HMTOraM OCBOEHHS
JTUCIHHUIIINHEI

7.3.1. Bonnpochbl K NPOMEKYTOYHOMN aTTeCTAIUN

Cemectp 6
Ne Bonpocsl K 3k3aMeny
n/n

1 ITpeamer 6Guonornyeckoi XuMum U ero 3HayeHre. OCHOBHbIE pa3/iesibl OMOXUMUHU.

2 OO6mas xapakTepucTuka U QyHKIUN OEIKOB.

3 OOm1ast XxapakTepUCTHKA U (PU3UKO-XMMHYECKUE CBOMCTBA aMUHOKHUCIIOT.

4 Knaccudukanus aMMHOKHUCIIOT.

5) CtpoeHue 1 CBOMCTBA alUKJINYECKUX aMUHOKHUCIIOT.

6 CTpoeHue U CBOMCTBA IUKINYECKIX aMUHOKHCIIOT.

7 [lentunnas Teopust crpoenus 6enka. CBoiicTBa nenTuAHON cBsi3u. [IpupoaHble nenTuasl U
UX 3Ha4E€HHE, UCII0JIb30BAHNE B MHUIIEBON MPOMBIIUIEHHOCTH.

8 CTpyKTypHas opraHu3anus OeIKoB.

9 Knaccudukanum 0enkos.

10 OcobeHHOCTH OETTKOBOTO M aMHUHOKHUCIOTHOTO COCTAaBa MPOIYKTOB MUTAHUS PACTUTEIHHOTO
Y KUBOTHOT'O ITPOUCXOKACHHUS.

11 OO6m1as XxapaKTepuCTUKa B CTpOCHUE (EPMEHTOB.

12 AKTHBHBIN M aJZIOCTEPUUYECKHUI IICHTPHI (PEPMEHTOB.

13 MexaHu3M J1eHcTBUS (DepMEHTOB. DHEPIrHsl aKTUBAIIHH.

14 OOmme cBoiicTBa (pepmeHTOB. Perymsmus axtuBHOCTH (pepmentoB. Knaccuduxanus u
HOMEHKJIaTypa (pepMEeHTOB.

15 Hcnonp3oBanre GepMEHTOB B TEXHOJIOTHUHU TIEPEPAOOTKU CHIPhS pacTH-

TEJIBHOTO 1 )KUBOTHOTO MPOUCXOKICHHUS.

16 OOm1ast xapakTepucTHKa U (YHKINU HYKICHHOBBIX KHCIIOT.
Xummueckuii cocta JIHK u PHK.

17 [lepBuuHas, BropuuHas U TpeTuuHas cTpykrypsl JJHK.

18 IlepBuyHas, BTopuyHast U TpeTuyHas cTpykrypsl PHK.

19 buonoruueckuit koa. O6mmas cxema OMocHHTE3a OelKa.

20 OOm1ast XapaKTEpPUCTHKA, KIacCU(UKAIM U MEXaHU3M JICHCTBHS TOPMOHOB.

21 benkoBbIe ¥ NeNTHAHBIE TOPMOHBI.

22 I"opMOHBI — IPON3BOAHBIE AaMUHOKHCIIOT.

23 CrepouTHbIE TOPMOHEI.

24 OOmast  xapakTepucThka W  Kiaccudukanus BuTaMuHOB. [loHsitue a-, rurmo-
TMIIEPBUTAMUHO30B.

25 KupopactBopumsle Butamunsl (A, /I, E, K). Crpoenue. buonornueckoe 3HaueHue.

26 BonopactBopumeie BUTAMUHEBI (B1,B2,B3,B5,B6,B12,Bc,C,H,P). Crpoenue.
buonoruueckoe 3Hauenune. KopepmeHntnas GpyHKIMsI BATAMHHOB.

27 ConepxaHre BUTAMUHOB B ChIpb€ M NPOAYKTaX MUTAHHUS PACTUTEIBHOTO U >KUBOTHOTO
MIPOUCXOXACHNUS. 3aBUCUMOCTh COXPAHHOCTM BHUTAaMUHOB OT BHJA OOpaOOTKU CBIPbs
(TerioBasi, X0JI0/10Bas U T.1.).

28 OOm1ast xapakTepucTHKa Metabosin3Ma. AHa00IM3M U KaTaboJIU3M.

29 [IpeBpaiienuss SHEpPruv B OpraHu3Me. BBICOKOHEpreTHYecKHe M HHU3KOIHEPreTUYEeCKHe
COEJMHEHUs. DHEepreTuueckasi LEHHOCTb ChIPbsl U MPOAYKTOB NMUTAHUSA PACTUTEIBHOIO U
YKMBOTHOTO TIPOUCXOXKJICHUSI.

30 Bbuonoruueckoe OKuCIIEHHE.

31 Ctpoenre ¥ QyHKITMOHUPOBAHHE ABIXAaTEIbHON 1eH. MeXaHU3M CONPSHKCHUS] OKHCIICHHS C




dbochoprmmmpoBaHUEM.

32 OO6m1as xapakTepucTuka oOMeHa 6eKoB. DaKTOPHI, BIMSIONIME HA COCTOSTHUE OOMEHA.

33 AzoTucTbiil 6ananc. brongornueckoe 3Ha4eHHE €ro OnpeaesIeHus!.

34 [lepeBapuBaHue, BcachlBAHME W THHEHHE OEJIKOB B JKEITYAOYHO-KUIIEYHOM TpAaKTe.
Oco0OeHHOCTH TIepeBapUBAHHUS M YCBOSIEMOCTH OCJIKOB PACTHTEIHLHOTO W JKHBOTHOTO
MIPOUCXOKICHHUS.

35 [TpomexyTOoUHBIH oOMeH aMUHOKHUCIIOT. Peakmum  ge3amMuHupoBaHus, Je-
KapOOKCHIIMPOBAHUS U TPAHCAMUHUPOBAHUS.

36 [TyTn yrunusanum aMmmMuaka B OpraHiu3Me.

37 OpHUTHHOBBINA IUKJI MOYEBUHOOOPA30BAHMS.

38 O6meH cnoxHbIX 0enkoB. OOpa3oBaHNE MOYEBOW KHUCIIOTHI.

39 [TaTonoruu o6meHa O€TKOB M1 AMUHOKHUCJIOT.

40 OOmiasi xapakTepucTHKa M KilaccHPUKAIus  yrieBofoB. OCOOEHHOCTH YIJIEBOJHOTO
COCTaBa CBIPhSl PACTUTEIIEHOTO WM >KHBOTHOTO IMPOHUCXOXKIACHHS. YTJIEBOABI B MPOIYKTax
MUTaHUS.

41 OcHOBHBIE TpeacTaBUTENN MOHocaxapunoB. CtpoeHue. buomorndeckoe 3HaUCHUE.

42 OcHOBHBIE MPEJICTABUTENN OJIUTOCAXAPUIOB U MOJTUCAXAPUJIOB.

43 OOm1ast xapakTepUCTHKa OOMEHa YTJIeBO/IOB.

44 M3MeHeHuss maciia B Tpoliecce XpaHEeHUs. [ MaponuThyeckas W OKUCIHUTEIbHAs Mopya
KHUPOB.

45 @DaxTophl, BIUSIONINE HA CTOUKOCTh Macia pu XxpaneHuu. Ctabunuzatopsl. KoHCepBaHTHI.

46 AHa’poOHbIN pacniaj riaoko3sl. Peakinu. buonorndeckoe 3HaueHue.

47 AnpoOHbI pacniaj riaoko3bl. DTanbsl. OOIIas XapakTepucTuka. 3HaueHHe.

48 Huxn Ttpukap6onoBbix kucioT (mwkia Kpebca). Peaknuu. buonorndyeckoe 3HaueHue.

49 IlenTo3odocharnpiii myTh. OOIIas XapaKTEPUCTHKA. 3HAUCHHE.

50 Bbposxenue — Bujpl, 3HaueHue. Vicnonp30BaHre B MUIIEBON MPOMBIIUIEHHOCTH.

51 OO1m1ast XxapakTepUCTHKa 0OMEHa IJIMKOT'€Ha B OpraHu3Me.

52 [TaTonorum o6MeHa yrieBoi0B.

53 OOmiast xapakTtepucTuka W Kiaccuuramus TunuaoB. OcCOOEHHOCTH JIMMUIHOTO COCTaBa
CBIPBSI PACTUTEIIEHOTO M JKHBOTHOTO TIPOUCXOXKJICHUS.

54 [Tpocteie munuapl. Ctpoenue. [IpencraBurenu. 3HaueHue.

55 Cnoxuble munuael. Ctpoenue. [IpencraBurenu. 3HaueHue.

56 JKenmunble kucnoTsl. Ponb B mepeBaprBaHuie TUIUIOB.

57 ITpomexyTOUHBII 0OMEH JTUMHI0B —OKHCIICHUE JKUPHBIX KUCIIOT.

58 OOu1ast XxapaKTepUCTHKA CUHTE3a X0JeCTepUHA.

59 ITaTomornu oOMeHa JTUMUIOB.

60 B3anMocBsi3p 0OMEHOB O€JIKOB, )KUPOB U YTIIEBOIOB.

61 OCHOBHBIE MAKpO- U MUKPO3JIEMEHTBI, OMOJIOrH4e€CKOe 3HaYeHHE U OOMEH B OPraHU3ME.

62 OCHOBHBIE MUHEPAJLHBIC BEIIECTBA IMPOJYKTOB MHUTAHUS PACTUTEIBHOTO W JKUBOTHOTO
MIPOUCXOMKICHHUS.

7.3.2. Kputepuu u HOPMbI OlleHKH
®opma
CemecTtp TIPOBEACHMU . Kpurepuu u HOpMBbI OlIEHKHU

MPOMEKYTOUYHOMH

aTTecTanuu

9K3aMeH (1o Texymuid peHTHHT COCTaBISIET
HAKOMTUTEILHOMY (OTIIAHOY 85-100 6ayos

pPEUTHHTY) «XOpOIIO» Texkymmii peTHUHT COCTaBJISET




Cemectp

dopma
NpoBeAeHNUA
MPOMEKYTOYHOM
arTecTauuu

Kputepun u HOpMbI OlleHKH

70-84 Gamra

«YHAOBJICTBOPUTCIIBHO»

Tekymui peuTUHr  COCTaBISAET
55-69 6amioB

«HEYIOBJIETBOPUTEIILHO

Tekymmii pedtuHr cocrasiusier 0-
54 Gamna




8. YueOHO-MeTOoAN4YeCKOe U MHPOPMALIMOHHOE o0eclievyeHue TUCIUTLTUHBI

8.1. O0s3aTe/IbHAN JIUTEPaTypa

Tun (yueOHuk, yueoHoe

KoanuecTBo B Hay4HOI

Ne ABTOpBI, nocodue, yueOHo- TI'on
3aryiaBue (3aroJioBoK) oudauoreke /
n/n COCTaBUTEIH MeTOAMYecKoe mocodue, | U3AaHUA
HaunmenoBanue 3bC
NPAKTHKYM, Ap.)

1 | Ayspman T. JI. OCHOBBI OMOXUMUH yaeOHoe mocodme 2017 3bC ZNANIUM.COM

2 | Mutsakuna 0. A. buoxumus yaeOHOe ocodune 2017 ObC ZNANIUM.COM

3 | Kymunenkos O.C. buoxuMus B mpakTHKe CIiopTa yaeOHOe Tmocodune 2019 OBbC Jlanb

8.2. lonosiHUTEILHAS JTUTEPaTypa
Tun (yueOHuk, yuedHoe .
KoanuecTBo B Hay4HO
Ne ABTOpBI, nocodue, yueOHo- I'on
3arnaBue (3aroJjioBoK) oudaunoreke /
n/n COCTaBHUTEJIH MeTOoANYEeCKoe mocoomne, | H3TaHUA
HaumenoBanue 3bC
NPAKTHKYM, Ap.)
1 | Hlepbakos B.T'. broxuMus u ToBapoBeIeHHE MACIHMYHOTO ChIPbs y4eOHUK 2016 OBbC Jlanp
2 Autnna E. B. XuMus OMOJIOTMYECKH aKTUBHBIX BELIECTB U ydueOHOe mocodue 2015 OBbC Jlanp
KM3HEHHBIX IPOIIECCOB

3 | Kononaros 1O. B. BroXxumust >KUBOTHBIX yuebHoe rmocobue 2015 OBC Jlanp

4 | UBanosa C. C. Broxumusi pacCTUTENBHOTO CHIPBSI yaeOHoe rmocodne 2015 OBC Jlanp

5 | Poroxun B. B. [TpakTHKyM 110 OMOXUMHHU IPAKTUKYM 2013 ObC Jlanp




8.3. Ilepeyens npodeccuoHAIBHBIX 023 JAHHBIX U HHGOPMANUOHHBIX
CIIPAaBOYHBIX CHCTEM

1.

2.

11.

Enunoe okHO mocTymna k 00pa3oBaTeIbHBIM pecypcaM. [ DIIEKTPOHHBIN pecypc]:
bubnuorexku BY308. Pexxum noctymna: http://window.edu.ru/unilib

WebofScience [DnexkTpoHHBIN pecypc|: MyIbTUIUCIUIIINHAPHAS pedepaThBHAs Oa3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum goctyma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHIIL

Scopus [DnekTpoHHBIH pecypc]: pedeparuBHas 6a3a qanasix. — Netherlands: Elsevier,
2004 — Pexxum goctyna: scopus.com. — 3arii. ¢ 9kpaHa. — 3. pyc., aHTJL.

Elibrary [ DnexTpoHHBIN pecypc]: HaydHas 2JIeKTpoHHAs Onbimoreka. — Mocksa: HOB,
2000. — Pexum noctyna: elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrJL
HNudopmanmonnsiii noprain «llumeBuky. [ IneKkTpoHHBIN pecypc] Pexxum mocrymna:
http://mppnik.ru

Karanor I'OCTog. [9nexTponnsiit pecypc|: Katanor. Pexum gocryna:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html

MeauunHckast ”HQOpPMaIMOHHAs CeTbh. [ DIeKTPOHHBIN pecypc]: Katanor MenuunHCKux
nuet. Pexxum mocryna: http://www.medicinform.net/dieta

Opranu3zanus 00CITy>KUBaHUS HA MPEAIPHUATHIX OOIIECTBEHHOTO MUTAHUS [ DJIEKTPOHHBIN
pecypc]. - Pexxum nocryna:
http://www.ostu.ru/libraries/polnotekst/Uhebn_izd/2007/UP_organiz_obslug.rar
Pecropatop CHEF [Dnexrponnslii pecypc]. - Pesxum noctyma: http://restoratorchef.ru/
Pectopannbie BemoMocTu [ IIeKTpOHHBIN pecypc]. - Pexxum noctymna:
http://www.restoved.ru/books/menedgment_i_marketing/

OO6menuT:6M3HeC U UCKYCCTBO [ DNEKTPOHHBIN pecypce]. - Pexum goctyna:
http://www.panor.ru/journals/obshepit/new/index.php

8.4. IlepeyeHb NpPOrpaMMHOro odecrnedeHust

Ne HaumenoBanmue 110 PexBu3uThI 10r0BOpa (1aTa, HOMEP,
n/n CPOK /1eliCTBHS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEeUCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JENCTBUS — OECCPOUHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEeHCTBUSA — OECCPOUHO
AcademicEdition
3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH 10roBop No

234/10/21-K ot 19.10.2021, cpok
nericreust — qo 01.03.2022



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html
http://www.medicinform.net/dieta
http://www.ostu.ru/libraries/polnotekst/Uhebn_izd/2007/UP_organiz_obslug.rar
http://restoratorchef.ru/
http://www.restoved.ru/books/menedgment_i_marketing/
http://www.panor.ru/journals/obshepit/new/index.php

8.5. Onucanne MmaTepuajibHO-TEeXHUYECKOH 0a3bl, HEOOXO0AUMOI 11
OCYyILIECTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCHUILIMHE (MOTYJIIO)

n/n

HanmenoBaHue 000py10BAHHBIX y4eOHBIX
Ka0OMHETOB, J1a00paTOPHil, MACTEPCKUX U
Ap. 00bEKTOB /1JI51 IPOBEAeHUS
NMPAKTHYECKHUX U JIA00PATOPHbIX 3aHATHIA,
NMOMeIleHUil 1JIsl CAMOCTOSITeILHOIM PadoThI
o0yuyawumuxcs (HoMep ayAUTOPHH)

IlepeuyeHb OCHOBHOTO 000PY/10BAHHS

Aynutopus BeO-KOH(pEpeHIHil.

YyebHast  ayauTopusi O TPOBEICHUS
3aHATHIA  JIGKIIMOHHOTO  THMA.  YueOHas
aymuTOpHsl Il TPOBEACHUS  3aHATHH
CEMUHAPCKOro Tumna. Y4yeOHas ayAuTopus AJs
KYpPCOBOTO TPOCKTUPOBAHUS  (BBITIOTHECHUS
KYpCOBBIX paboT). YueOHas ayquToOpHs IS
MIPOBEJICHUS] TPYMIIOBBIX U WHAMBHUIYAIbHbBIX
KOHCYNbTallii ~ YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJS U
npomexxyrounoit arrecrarmu. (YJIK-913)

Cron  mpemojaBaTeNbCKUM,  TENEBU3OD,
poyrep, BeO.kamepa, HWHGOPMAIIMOHHAS
CTOMKa HCIIOJIb3yeMasi B Ka4ecTBe 3a/IHHKA,

Aynutopus BeO-KOH(pEpEHIIH.

VYuebHass  ayauropus  ANS  IPOBEICHUS
3aHATUH  JIEKHIMOHHOTO  Tuma.  Y4eOHas
ayauTopusi AN TPOBEICHHUS  3aHATHH
CEMUHAPCKOro Tumna. Y4yeOHas ayauTopus AJs
KypCOBOTO HPOEKTHPOBAHUS  (BBITOJHEHUS
KYpCOBBIX paboT). YueOHast ayauTopus Uis
MPOBEICHUS TPYNIOBBIX U UHIAMBHUIYAJIbHBIX
KOHCYNbTAlMi ~ YueOHas ayauTopus s
MIPOBE/ICHUS 3aHATUH TEKYILEro KOHTPOJIA U
npomexyrouHoi arrecrarmu.(YJIK-301)

CUCTEMHEBIN 010K, BEIIIAJIKA, CTyII
[IpenoAaBaTeNIbCKUM, INTaTUB, CTOMKA IS
TeJEeBU30pa, rapHUTYpa, HITOPBI,
CUCTEMHBI (WIBTP Ha 5 PO3ETOK, KOMOJ,
3epKaso, UCTOYHMK  OecmepeOoitHoro
MTUTAHUS

Crombl YYEHHUYECKHUE. CTOJI
MpenoaaBaTeIbCKHiA, CTYJbs, J0cKa

(MapkepHasi), kadenpa HamombHas, 11K
TEJIEBU30P.

AynuTtopusi BeO-KoH(pepeHIuH.

VYuebHas  ayauropuss AN IPOBEICHHS
3aHSATUA  JIGKIIMOHHOTO  THUMa.  YyeOHas
ayoquTopusl A TIPOBENEHUS  3aHATUN
CEMUHAPCKOro Tumna. Y4yeOHasi ayAuTopus AJs
KypCOBOTO MPOEKTHPOBAHUS  (BBITOJHEHUS
KYpCOBBIX paboT). YueOHast ayauTopHs IUis
IIPOBEJICHUS T'PYNIOBBIX M WHAMBHIYaJIbHbBIX
KOHCYNbTAIlMK ~ YueOHas ayauTopus JJis
IIPOBEJICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomesxyrounoit arrectarmn.(YJIK-719)

Cron  mpemnojaBaTeNbCKUil,  TEIEBU3OD,
poyrep, BeO.kamepa, HHGPOpPMAIMOHHAS
CTOMKa HCIIOJIb3yeMasi B KauecTBe 3a/HHKa,
CUCTeMHBIH  OJIOK,  Belajka,  CTYyJ
MpEnoJaBaTeIbCKUM, IITaTUB, CTOMKa A
TEJIEBU30Pa, TapHUTYpa, LITOPBI,
CUCTEeMHBI (UIBTP Ha 5 PO3ETOK, KOMOJ,
3epKano,  HMCTOYHMK  OecrepeOoiHOro
MUTAHUS

[Tomerenne sl CaMOCTOSITEIBHOW PabOThI
cryaenros. (I"-401)

Cron yuenunueckuid, ctyi, I1IK ¢ Beixomom B
CETh UHTEPHET

[MomerieHre JUIS CaMOCTOSITEIBHON PabOThI
cryaentos. (C-401)

mKapbl  JUIST  JOKYMEHTAIlMU,  JOCKHU
MarHuTHbBIC, CTOJIbI MHUCHBMEHHBIC, CTOJIbI
KOMIIBIOTEPHBIE
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