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Vv OtcyTcTBYET
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PaGouass mporpamma aucuMIDIMHBI cocTtaBieHa Ha ocHoBanmu OI'OC BO u ydeOHOro miaHa
HanpaBieHus noaroroBku 19.03.04 TexHonorus NpoOAYKIMH W OpraHU3AIUs OOIIECTBEHHOTO
IIUTAHUA

Cpok faeiicTBusi padoueii MporpaMMbl THCHMILIMHBI 10 «28» aBrycrta 2029 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl «TeXHOIOTUH MMPOU3BOJCTBA MUIIEBON NMPOJYKIAA U OPTAHU3ALMS
00LIIECTBEHHOI O TIUTAHUS)

(mpotokoin 3acenanus Ne 1 ot «28» aBrycra 2024 r.).



1. Ilesib 0oCBOEHHS TUCITUILIHHBI

Ilens ocBOEHUS! JUCHUIUIMHBI — (POPMHUPOBAHUE CHUCTEMBI 3HAHWN, YMEHUH M HABBIKOB IO
BoIpocam oO1eil OMoxuMuHu, pyHIaMeHTaIbHBIX 3HAHUI O CTPOCHUHU U CBOMCTBaX MaKpOMOJIEKYJI,
BXOJSIIMX B COCTAaB KMBOM MaTepuu, OOMEHE BEIIECTB M SHEPrHUH, OCHOBHBIX CBEACHUH O
MPUMEHEHUN OMOTEXHOJOTUYECKUX MTPOLIECCOB B Pa3HOOOPA3HBIX OMOTEXHOJIOTUSIX, UCTIOIb3YEMBIX
B OXpaHe OKpYXarolei cpeabl (OUUCTKE CTOUHBIX BOJI, BO3AYXa, OYB OT 3arpsi3HEHM; OMOCHHTE3
MPOMBIIUIEHHBIX XUMHKAaTOB W Jp.); MOJArOTOBKA CTYAEHTOB K CO3HATEIbHOMY U TIyOOKOMY
YCBOCHHMIO HAayYHBIX OCHOB TEXHOJIOTUH (U3UKO-XMMHYECKOI'O W OHMOJIOTMYECKOro aHaju30B U
WCIIOJIb30BAaHUS UX PE3YJIbTAaTOB B MPO(PECCHOHATBHOMN €SI TENbHOCTH.

2. Mecro aucunmiinnsbl B ctpykrype OIIOIT BO

ZII/ICIII/IHJ'II/IHI)I U TIPaKTUKH, HAa OCBOCHHWH KOTOPBIX 6a31/1pyeT051 JaHHas1 JUCHHMIIIIMHA:
«XI/IMI/Iﬂ», «Opl"aHI/I‘{eCKaH XUMMUA, «AHaIMTHYECKAs XUMUS.

JuctumiuHel, y4eOHbIE KYpChl, JUIsl KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHHUS, HABBIKH,
npuoOpeTaeMble B pe3yibTaTe HM3YUYCHHs] JTAHHOW MMCIUIUIMHBI (Y4eOHOTOo Kypca) - MHIIEBast
XMMUSI, MHUKpPOOHMOJOTHs, O€30MacHOCTh MPOJOBOJILCTBEHHOTO CHIPhSl W IPOJYKTOB MHUTAHUS,
TEXHOJIOTUSI TIPOJIYKTOB OOINECTBCHHOTO IUTAHMSA, TEXHOJOTHS MHUINEBHIX IPOM3BOJCTB Ha

NpCANpUATUAX HPIH.[GBOﬁ IMPOMBIIIJICHHOCTH,

TOBAPOBCACHUC TIPOJOBOJILCTBCHHBIX TOBApPOB,

TeHEeTHUYECKU MOAU(PUIMPOBAHHBIE MPOIYKTHl MUTAHUS, (YHKIUOHAJIbHBIE MPOIYKTHl NMHUTAHUSA,

OKCIICPTHAA OLCHKAa MPOAOBOJILCTBCHHBIX TOBApOB,

ITPOU3BO/ICTRA.

3. Ilnanupyemble pe3yJbTaTbl 00y4eHHsI

TEXHOXUMHYCCKUI KOHTPOJIb W  YUYCT

dopmupyeMbie U

I/IH)]I/IRaTOPI)I JOCTHIKCHUSA

KOHTpPOJIMpyeMble . IInanupyemble pe3ybTaThl
POJHPY KOMIIeTeH Ui Py pesy
KOMIIeTeHIIUH o0y4eHnust
(Ko 1 HAaMMEHOBaHUE)
(K01 1 HANMEHOBAHUE)
Cnocoben npumensTs | [IK-7.2 Cnocoben 3HaTh:
3HAHUA 6I/IOXI/IMI/I'~IeCKI/IX HpI/IMeHSITI) METOBI OCHOBHBIC TCXHHUYCCKHUC Cpe)ICTBa
IIPOLIECCOB U CBOMCTB | pccnenoBanuii JULSL U3MEpEHUS OCHOBHBIX
KOMIIOHETOB B IHMIIEBBIX | ecrecTBEHHBIX HAYK VIS apaMeTpoB TEXHOJIOTMYECKHUX
chCTeMaX Ul PEWIEHHS | homenyg 3azau B 06MACTH HpOLIeC%OB, CBOICTB CBIpBA,
MIPOM3BOJICTBEHHBIX q I MKaTOB " Ka4yecTB
POU3BOACTBE 309 | oo ony(bav pPHKaTO a4ecTBO
(TIK-7) FOTOBOM  NPOAYKLUH, OCHOBHBIC
TEXHOJIOTMYECKOI0
ATamnbl AKCIIEPUMEHTAIIBHBIX
npouecca Ipou3BOACTBA .
UCCIIEJOBaHUM.
HPOAYKTOB ITUTAHUS VMeTE:
aHAJIM3UPOBATh pe3yabTaThl
SKCIIEPUMEHTOB; OpIraHU30BaTh M
OCYLIECTBIATh  TEXHOJIOTMYECKUH
IIPOLIECC ITPOU3BOJACTBA IPOAYKIIMU
IIUTaHUs, IUIaHUPOBATh

HKCHEPUMEHTAJIbHbIE UCCIIEJOBAHUS,
oOpabaTeiBaTh W aHAJU3HPOBATH
MOJTy4EeHHBIC pe3yabTaTHI,
NPEJCTABISATh UX B BUJIC OTYETOB W
HAyYHbIX MYOJIMKALUii.

Brnanets:




dopmupyeMbie U

NHamkaTopbl J0CTHKEHU S

KOHTPOJINpyeMble KOMITeTeHHii IInanupyemble pe3yJibTaThl
KOMIETEHI[HH o0yueHust
(Kom ¥ HAMMEHOBAHUE)
(KoJl ¥ HAMEHOBAHUE)
CpelIcTBaMU MIPOBEICHUS
AKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUI; METOIaMU
00paboTKu pEe3yIbTATOB
IKCIIEPUMEHTA, CpeICTBaMU
MPOBEJECHUSI  DKCIEPUMEHTATbHBIX
HUCCIEIOBAHMIA; METOJdaMM
00paboTKu PE3yJIbTaTOB

OKCIICPUMCHTA.




4. CTpyKTYypa H coaep:KaHue JMCIHIIIHHbI

®opMbI TEKy1LEr0

Bun . KOHTPOJISI
Monyab . HaumenoBaHnue TeM 3aHATHI
(pasne) yueOHoii (yaeHoii paboTsi) Cemectp | O0beM, u.| Bbanasl | UHTEpakTHB, 4. (HauMeHOBaHME
padoTsbI OLIEHOYHOI0
cpeacrsa)
Monyne 1 |Jlex Ne 1 BBenenne. AMMHOKHCIIOTBI: XapaKTEpPUCTHKA, 3 2 - VYeTHBI ompoc,
knaccudukanus, crpoenue. Oomuias WTOTOBBIN TECT
XapaKTepUCTHKA, CTPOCHHE U OHOJIOIHUYECKOe
3Ha4YeHHE OEIIKOB.
Cam Ne 1 [ToaroToBKa TEOpPETHUECKOTO MaTepHaia Mo 3 20 -
KypCy JIEKLHM.
Jlex Ne 2 ®epMmenThl. CTpOeHNE, CBOWCTBA U MEXAHU3M 3 4 - YcTHBIM ompoc,
nencTBUsI PEPMEHTOB. MTOTOBBIN TECT
IIpNe 1 depMeHTHI 3 2 5 - CobecenoBanue-
BOIIPOCHI, OTYET,
WUTOTOBBIN TECT
Jlex Ne 3 OOm1ast XxapaKTepHUCTHKA, CTPOCHHE H 3 4 - YcTHbIl ompoc,
(YHKIIMM HYKJIEHMHOBBIX KHCJIOT. WUTOTOBBIN TECT
IIpNe 2 JIHK-HOCHUTENHh reHeTHYeCKOr HH(OpMaITnH. 3 4 5 -
Jlex Ne 4 I"'opMoHBI: KiTaccuduKarms, CTpoeHue, 3 4 - VYcrHblii onpoc,
GbyHKIUH. MTOTOBBIN TECT
Jlex Ne 5 Burtamunel. O01as xapakTepucTuka u 3 4 - YcTHBIM ompoc,
KJ1accu(uKalys BUTAMUHOB. MTOTOBBIN TECT
JIaONe 1 OcHOBHBIE CBOHCTBa OEJIKOB M aMUHOKHCJIOT. 3 2 5 - CobecenoBanue-
BOIIPOCHI, OTYET,
UTOTOBBIN TECT
Jlex Ne 6 JKupopacTBopuMBIE 1 BOIOPACTBOPHUMBIE 3 4 - VYceTHBI ompoc,

BuTaMuHBI OCHOBHEIC npeaACTaBUTCIIN,
CTPOCHUC, OHOJIOrMYECKOE 3HAUCHUE.

UTOTOBBLIA TECT




DopMbI TEKy1LEro

Bun . KOHTPOJISI
Monyab . HaumeHoBaHue TeM 3aHATHI
(pazaen) yueOHoit (yueGHoii padoTh) Cemectp | O0beM, 4., Banasl | UHTEpakTHB, 4. (HauMeHOBaHMe
padoTsbI OLIEHOYHOI0
cpeacrsa)
ITpNe 3 HyknenHOBBIE KHCIOTHI 3 2 5 - CobecenoBanue-
BOTIPOCHI, OTYET,
WMTOTOBBIN TECT
Monyne 2 |Jlek Ne 7 AnabonusMm u katabomnusM. O0mas 3 2 - YcTHblit onpoc,
XapaKTEePUCTUKA IHEPreTUYECKOro 0OMeHa. MTOTOBBIN TECT
JpixatenpHas nenb. MexaHnusMm JerlCTBUS.
buonornueckoe 3HaueHHE.
JIaONe 2 KonngectBeHHOE ompeiesnienue 6eIKoB 3 2 5 - CobecenoBanue-
pedpakTOMETPUUECKUM METOIOM. BOTIPOCHI, OTYET,
MTOTOBBIN TECT
Jlex Ne 8 OO6m1as xapakTepucTuka 0OMeHa OCJIKOB. 3 4 - YcTHBIH ompoc,
[TpomexyTouHbI 00MEH aMUHOKUCIOT. [TyTH MTOrOBBIN TECT
YTUIN3alMU aMMHUaKa B OpraHu3M.
Cam Ne 2 | TloaroroBka TEOPETHYECKOTO MaTepHasa 1o 3 20 -
KYpCY JICKITUM.
IIpNe 4 Jlunu et 3 2 5 - CobecenoBanue,
OTYET, UTOTOBEIA TECT
Jlex Ne 9 OO01mmast XapaKTepUCTHKA U KIIaCCU(PUKAIUS 3 4 YcTHBIH ompoc,
yriaeBo10B. OCHOBHBIE ATarbl 0OMeHa MTOTOBBIN TECT
yI1€B010B. AHa3pOOHBIN pacnaj IIOKO3bI.
AnpoOHBIH pacniaj raoko3bl. LUk mMMoHHOM
KHCITIOTHI.
JIabNe 3 AXTHBHOCTH (DEpMEHTOB. 3 2 6 - CobecenoBanme-

BOIIPOCHI, OTYCT,

HUTOTOBBIA TECT




DopMbI TEKy1LEro

Bun . KOHTPOJISI
Monyab . HaumeHoBaHue TeM 3aHATHI
(pazaen) yueOHoit (yueGHoii padoTh) Cemectp | O0beM, 4., Banasl | UHTEpakTHB, 4. (HauMeHOBaHMe
padoTsbI OLIEHOYHOI0
cpeacrsa)
ITpNe 5 OOMeH BEIECTB. 3 2 6 - CobecenoBaHnue, -
BOIIPOCHI OTYET,
MTOTOBBIN TECT
JIaONe 4 CrnenuduuHoCcTh (PepMEHTOB. 3 2 6 - CobecenoBanue-
BOIIPOCHI, OTYET,
MTOIOBBIN TECT
[IpNe 6 [lepcriekTHBBI pa3BUTHUS MHIIEBOU 3 4 6 - CobecenoBanue-
MIPOMBIIIJIEHHOCTH, XUMUYECKOM BOIIPOCHI, OTYET,
MIPOMBIIIJIEHHOCTH, He(pTenepepadoTKH. WUTOTOBBIN TECT
JIaONe 5 KauecTBeHHBIE peakiuy Ha OCHOBHBIE TPYIIIIBI 3 2 6 - CobecenoBanue-
TOPMOHOB. BOTIPOCHI, OTYET,
MTOrOBBIN TECT
IIpNe 7 OCHOBBI OMOXMMHUYECKOTO aHAJIN3A. 3 2 6 -
JIaONe 6 KauecTBeHHbIE peakIuy HA BUTAMUHBL. 3 2 6 - CobecenoBanue-
BOIPOCHI, OTYET,
MTOTOBBIN TECT
IIpNe 8 3akoHbl OnosHepreTnku OOMEH BEIIECTB U 3 2 6 -
SHEPTHUH.
JIaONe 7 KonnuecTBennoe onpenenenue Butamuta C B 3 2 6 - CobecenoBanue-
MIPOJTYKTaX TTUTAHHUS. BOTIPOCHI, OTYET,
MTOIOBBIN TECT
JIaONe 8 broxumuyeckuii aHaIu3 KPOBH. 3 2 6 - CobecenoBanue -
BOTIPOCHI, OTYET,
MTOTOBBIN TECT
Icm [TocemaemocTts 3 10




DopMbI TEKy1LEro

. KOHTPOJIsI
Monyab B . HaumeHoBaHue TeM 3aHATHI P
yueOHoit N Cemectp | O0beM, 4., Banasl | UHTEpakTHB, 4. (HauMeHOBaHMe
(pa3nen) (yueoHoii padoTbI)
padoTsbI OLIEHOYHOI0
cpeacrsa)
Cam Ne 3 | [ToAroToBKa TEOPETUICCKOTO MaTepHaa 1Mo 3 39,75 -
KypCy JIEKLHH.
A WroroBerii Tect 1o kypey yepe3 OT, KoHTpoIIb 3 0,25 100 -
Hroro: 144 200

Cxema pacuera urorooro damiaa: «(Cymma + Tcp)/2» - cymma 6asuioB 1o BCeM y4€OHBIM MEPOIPUSTUSAM, TPETYCMOTPEHHBIM B Kypce + cpeaHee
apudmeTHyecKoe 1Mo BCEM U BUJIaM padOT B TEUEHUE CEMECTP




5. O6pa3oBaTeibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu y4yeOHOro Kypca AMCUMIUIMHBI MCHOJB3YIOTCS CIEAYIOUIME TEXHOJOTUU
TEXHOJIOTUSI TPAJUIMOHHOTO OOy4YeHMs, BKJIIOYAIONIAs JIEKLUH, Ja0OpaTOpHbIE M MPAaKTUYECKHE
paboThl, KOTOpBIE MPEANOJAraloT IOCIEA0BATEIbHOE H3JIOKEHHWE MaTephasla MpernojiaBaTesieM.
Jlexuusi ¢ 2JIeMEHTaMU JAMCKYCCUHM, C MCIIOJNIb30BAHMEM TEXHOJOTUH Da3BUTHS KPUTHUECKOTO
MbInuieHus. [IpakTuueckoe 3aHATHE C PEIIEHHEM CUTYAallMOHHBIX 3a7a4, 00CYXJAEHHE Pe3yIbTaToOB
JesITeIbHOCTH, IPOBOAUTCS O0CYKIEHHE Pe3yIbTaTOB AeATENbHOCTH. POpMa TEKYyLIEro KOHTPOJIS
— OTYET M0 JJaOOPaTOPHBIM U MPAKTUYECKUM pabOTaM.

6. MeToaquyeckue yKa3aHus 10 OCBOCHHIO U CIIMTIJIMHBI

B xone ydeOHOTO mporiecca Ha MPAKTHUECKUX 3aHATHUSAX MPOBOIUTCS KOHTPOJIb UCXOIHOTO
YpOBHS 3HAHWUU CTYIACHTOB W e€ro Koppekiws. [IpoBepsercs BBHIMOTHCHHE IOMANIHETO 3a/IaHUS B
paMKax CcaMOCTOSTEIbHOW pabOThL. 3aTe€M CTYIEHTHI MPUCTYMAOT K BHIMOJHEHHIO MPAKTUYECKOM
PabOThI, UCTIONB3YS TPU ITOM HHCTPYKITHIO.

[locne BbIMONHEHHS PabOTHI HEOOXOAMMO O(POPMUTH OTYET, CAENATh BBHIBOABI K paboTe,
KOTOpPBIC MTPOBEPSET M KOHTPOIUPYET MPETIOIaBaATEb.

JlaGopaTtopubie paboTel MO Kypcy "buoxummua" TpOBOIATCS € IETbI0 3aKpEIUICHUS
TEOPETUYECKUX 3HAHUI, MOTYYEHHBIX CTYJACHTAMH Ha JIEKIMSIX; U3YYEHHUS] OCHOBHBIX MPUHIIUIIOB U
METOJIOB HCCIIEIOBaHUS OMOXMMHYECKHX OCOOCHHOCTE W CBOWCTB OMOMOIEKYIL, IUIS
WCIIOJIb30BAaHUs ATUX 3HAHWUN MPU PEIIEHUH BOIPOCOB TEXHOJIOTMYECKOH U OMOTEXHOJIOTMYECKON
oTpaciieii; TONy4YeHHsS NPAKTHUYECKHX HAaBBIKOB HCCICAOBATEIbCKOW pPabOThl C Ppa3IUYHBIMU
01000 BbEKTaMU-TIPOAYIIEHTAMH, MX COCTaBHBIMU KOMIIOHEHTaMH, yYMEHHS MpPOaHAIU3HPOBATh
MOJIy4YEHHBIC PE3YIbTATHL.

Kaxxapiit cTyneHT 00s13aH, pyKOBOACTBYSACh METOINYECKUMU PEKOMEHIAIUSAMU, U3YyUUTh J10
3aHITHS TEOPETHUYECKHE BOIMPOCHI, 3HATH MPUHIUI PabOThI, MOCIEIOBATEIIEHOCTh MPOBEIACHHS
UccleoBaHui (peakiuii), XUMHU3M peakiii, 3amucath 3apaHee Xoi paboTel B OTYET, MOCIe
MIPOBEJICHUST MCCIIEOBAHUN ClleJIaTh HEOOXOIMUMBIC 3aMUCH, CXEMbl M BHIBOJBL. CTYIEHT OJDKEH
YMETb OTBETHUTH Ha BOMPOCHI /JI1 CAMOKOHTPOJISL ¥ MOANKCATh paboTy B I€Hb MTPOBE/ICHUS 3aHATHUS.

[lepen nayanom mnaGopaTopHOl PabOThI TPOBOAUTCS MHCTPYKTAX U KOHTPOJIb CTYACHTOB
Ha MMOHMMAaHHME 1IeJiell, 3a7a4 U co/iepKaHus paboThl. 3aTeM CTYACHTHI PUCTYIAIOT K BBHIITIOJTHEHUIO
nabopaTopHON pabOTHhI, CIIETYSI CTPOTO UHCTPYKIIUH.

Otuer mo nabopartopHoil paboTe MpeAoCTaBIseTCS B CIACAYIOUIEH IMOCIIeT0BaTENIbHOCTHU:
(hOopMyIIMpOBKa TEMBI, IIEJIM PabOTHI, ONPeIeliCHUe KOHKPETHOM 3aJa4u, MepedcHb HEOOX0IUMOTO
000py/IOBaHUsl U MaTepPHANIOB, MOPSAOK BBIIOJHEHUS 3a/1aHUs, YPABHEHUS XUMHUYECKUX pPEakluH,
onucaHue Ha0JI01aeMbIX TIPOIIECCOB, BHIBOJI.



7. OnleHOYHbIE CPeACTBA

7.1. ITaciopT OIIEHOYHBIX CPEJICTB

Cemect Ko konTpoaupyemoit HanmeHnoBanue
P KOMIIETEeHIIMH (WJIH €€ YACTH) OILIEHOYHOI' 0 CPeJCTBA
3 [1K-7.2 Bomnpocs k sx3ameny Nel-70

TecroBrle 3anannsa tem NeNe 1-4

OtueTsl o 1abopaTopHbIM pabotam Nel-8
OT4eTsI 110 MpakTHIeCKUM padotam Nel-8
Wrtoroseiil Tect

7.2. Tunosbie 3alaHusl WJINK UHBIC MaTEpHUaAJbI, H606XOIII/IMI)IC JISl TEKYIIEIro KOHTPOJA

7.2.1. OT4et mo Ja6opaTopHoii padoTe
Otuer mo snaGopaTopHOil padboTe - dhopMa KOHTPOJIS, MPEIyCMATPUBAIONIAS H3IOKCHHUE IeNe U
3ama4 paboThl, OOBEKTOB HCCJEJIOBAHUS, OPTaHM3AIMM U METOJOJIOTHH MCCIEIOBAaHUS, JTaloB
OCYILIECTBIICHHSI ONEpalliii U NEHCTBUNA, HHTEPIPETANN PE3YyIbTaTOB UCCIIEIOBAHUS, (PaKTOPHBIHI
aHaJIN3 Pe3yNbTaTOB, MPEICTaBICHHE U 0OOCHOBAHUE BHIBOJIOB U MPEIJIOKEHUI 1O paboTe, OTBETHI
Ha BOMPOCHI MpernojaaBaTes no teme padbotel. OTdeT mo jJadopaTopHON paboTe OCYIIECTBISAETCS
BeyILlEMY MIPEToaBaTelto, MPeI0CcTaBiIsIeTcs 0pOpMIICHHAS [0 YCTAHOBICHHOMY ILJIaHY PaOOThI.
Tunosoi npumep 3aJaHus
Jlabopamopnas paboma Ne 1. OCHOBHEIC CBOMCTBA OCIKOB U aMHHOKHCJIOT.
Lenv pabomul: U3yYNTh XUMUYECKUE CBOMCTBA OEJIKOB, CPAaBHUTH CTEINIEHB JIEHATypaluu Oenka mpu
BO3/ICHCTBUU HA HETO PA3IMYHBIX (PaKTOPOB.
Obopyoosanue, nocyoa, peakmugvl. PAcTBOp OeiKa, KOHIICHTPUPOBAHHAS YKCYCHasi KHCIIOTA,
pacTBop cynabhaTa aMMOHHS MaccoBOi fonel 15 %, pacTBOp rUIpOKCHIA HATPUS MACCOBON JI0JIeH
10 % pactBop Oenka, pacTBOp cyibhaTra aMMOHUS MacCcOBOM goieit 15 %, KOHIEHTpUpOBaHHAS
yKCYCHasl KHCJIOTa pacTBOp THIPOKCcHAAa HaTpus MaccoBoi nonedt 10 % pactBop Oenka,
KOHIEHTPHUPOBAHHBIN PacTBOp TMJIPOKCHIa HATPUS, PAaCTBOP Cyib(dara Meau MaccoBoil goiueit 5 %
pacTBop Oenka, KOHIIEHTPUPOBAHHBIM PACTBOP a30THON KUCIOTHI, KOHIICHTPUPOBAHHBIN pPacTBOP
TUIPOKCHIa aMMOHHSI; pacTBOp Oelika, pacTBOp alleraTa CBUHIIA, PACTBOP FMAPOKCUIA HATPHUS.
IIpedsapumenvHolil KOHMPOIbL 3HAHUL (0ONYCK K 1aOOPamopHoll pabome): TECTOBBIA KOHTPOITb.
Oxcnepumenmanvhas uacmy: BBIIOIHUTE 3a/laHUs, IMPOBEIUTE OIBITHI, COCTaBbTE YpaBHEHHS
peaxIuii, Ha30BUTE BELIECTBA U MPOLIECCHI, 3aMUIINTE HAOIIOIEHUS U BHIBOIBI.
Ot 1. OTHOIIIEHWE OEJIKOB K KUCJIOTaM U IIeJI0YaM
OmnepiT 2. TepMuueckas AeHaTypanus O6eiaka
Omsat 3. buyperoBas peakiust OSIKOB
OmnpiT 4. KcanTonpoTenHoBas peakius OenKoB
OmnebIT 5. Peakius Ha cepy
Konmponvhuvie 6onpoce k 3awume 1a60pamopHoii pabomul:
1. IlonsTue neHarypaiuu.
2. Kakue ¢akTopsl CIOCOOHBI IGHATYPUPOBATH OCIKH?
3. CymiecTBYeT U pa3HUIA MEKY JA€HaTypalMe U Koaryasiuein?
4. Kak koarynsiusi O€JIKOB BIHMSET Ha UX OMOJOTHYECKYIO IIEHHOCTh?
5. U3menstores au Gpu3ndeckue cBOMCTBa Oelka B MpoLecce eHaTypaliu, Kakue UMEHHO?
6. Kak u3mensiercs 6uonornyeckas akTHBHOCTh OeJKa MpH JieHaTypamun?
7. CTpyKTYpBI OEITKOBOI MOJICKYJIBI.
8. IlpuBenuTe npuMepsl cojie-, BOAO-, LIEI04Ye-, CHUPTOPACTBOPUMBIX OEIIKOB.
9. Kakme wu3MeHeHHsT MOTYT MPOHMCXOAUTh C OElKaMH CbhIpbsi MPU XPaHEHUU B TMPOIECCE
TEXHOJIOTUYECKOI 00paboTKu?
10. YTo MpOUCXOIHUT B MpOIeCcCe BCTpAXUBaHKs Oenokcoaepxaiiero cbipbst ¢ KCI ?




11. Jlns yero HaBecKy NPOMBIBAIOT BOAOW?

12. Kakue Oenku mepexoast B GuiabTpat?

13. KonopumeTrpudeckre METObI ONpeeneH s Oernka.

14. CymHoCTh OMYpETOBOM PEaKIIUH.

15. Kak paccuutarh CTE€NEHb I€HATypaluu?

16. IlponykT rugposiamn3sa OEnKoB.

17. B ueM oTanune mpoIeccoB IeHATYpaIK U THAPOIU3a OEIKOB.

18. depmeHTaTUBHBIN THAPOIN3 OEKa.

19. Uto npoucxoaut ¢ 6eJIKOM NPU KOHCEPBUPOBAHHH.

20. Ot 4ero 3aBUCUT CKOPOCTh THAPOIN3a OeIKa.

Otuer mno naGopaTopHOil paboTe NpeAOCTaBIAETCS B CIEAYIOUIEH IOCIeA0BaTEIbHOCTH:
(dhopMynupoBKa TEMbI, LIETU pabOTHI, ONpeAeieHHe KOHKPETHOM 3a7auu, NepeyeHb HE0OX0AUMOro
000pyJI0BaHUS U MaTE€pPHAJIOB, MOPSAOK BBHIMOJIHEHUS 3aJaHUs, YPABHEHUS XMMHUYECKHX PEaKIUH,
ONMCaHue HaOJI0JaeMbIX MPOLIECCOB, BBIBOBI.

Kputepuu onenku ordyera no jadoparopHoi padore

6 0ayuTOB BBICTABIISIETCS CTYACHTY, €CIIM OH IOHHMAET IIeTh JEHCTBUS; BCECTOPOHHE U B
MIOJTHOM 00BbeMe UCHOJIb3YeT MH(POPMALMIO [l NOCTAaHOBKU M BBIOJHEHMS 3a/1a4; IUIAHUPYET U
BBITIOJHSET TOCJIEIOBAaTEIbHO JEUCTBUS M ONEPALUU; HWHTEPIPETHPYET JAHHBIE HCCIIEAOBAHUL;
(GopMyIMPOBATH BBIBOJBI U MIPEJIOKEHUS.

5 0anioB BBICTABISETCS CTYAEHTY, €CIM OH MOHUMAET LIeb JEHCTBUS; UCIIOIb3YET MOJHOM
o0beMe MH(POPMALIMIO 7Sl BHITIOJIHEHUS ITOCTABICHHBIX 33/1a4; BHIMOIHACT JCHCTBUS U ONEpaIiH;
MHTEPIIPETUPYET AaHHBIE MCCIEAOBAHUN; (GOPMYIUPYET BBIBOABI; JOIYCKAET MallO3HAYUTEIbHBIC
OLIHOKH.

3-4 Oamna BBICTABISETCA CTYAEHTY, €CIIM OH MOHMMAeT LEeJdb JEHCTBUS; MHCIIOJIb3YyeT
6a30ByI0 MH(POPMALIMIO [T BBITOJHEHHS TIOCTABICHHBIX 33/1a4; BBIIOJHSAET OCHOBHBIC JICUCTBUS U
olepanuy; UHTEPIPETUPYET OCHOBHBIE JIaHHbIE UCCIIEI0BAaHUMN; (OPMYIUPYET OCHOBHBIC BBIBOJIBI,
JIOITyCKAaeT HEKOTOPBIE 3HAYUTEIIbHBIEC OLITHOKH.

0-2 Ganya BBICTABISICTCS CTYNIEHTY, €CJIM OH MMOHUMAET LENb ACHCTBUS; IEMOHCTPUPYET HE
YMEHHUE HCIIONB30BaTh WH(GOPMAIMIO JUIS BBIMOJHEHHS IMOCTABICHHBIX 33Ja4; HE BBIMOJIHSACT
NEHCTBUS U ONEpalu; HE WHTEPIPETHPYET NaHHBbIE HCCIEJAO0BaHUN; HE (OPMYIHPYET BBIBOADL;
JIOITYCKAeT 3HAYUTEIbHBIC OIINOKH.

7.2.2. OTYeT N0 MpaKTH4ecKoii padore

OTtuer Mo mpakTUUecKoil paboTe - ¢dopma KOHTPOJSA, MPEAYCMATPUBAIOLIAS H3JI0KEHUE
nened W 3amad paboOThI, STANoOB OCYIIECTBICHUS ONEpalii M JACWCTBHMA, NpeICTaBICHHE H
000CHOBaHME BBIBOJOB U MPEIJIOKEHHH MO0 paboTe, OTBETHI HA BONPOCH] MPENoAaBaTels Mo TeMe
pabotel. Otuer mo JabopaTopHOM paboOTe OCYIIECTBISETCS BEIyIIEMY IMpernoaaBaTeio,
npegocranisercss opopMIIEHHas 110 YCTaHOBIEHHOMY IUIaHy paOoThI.

Tunosoi npumep 3aJaHus
Ilpakmuueckass paboma Ne [.OIHOKOMIIOHEHTHBIE W JBYXKOMIIOHEHTHBIE (EPMEHTHI.
Knaccugukanus. @epMeHTHbIE IpenapaThl B OMOTEXHOJIOTUAX. MIMMOOMIN30BaHHbIE (DEPMEHTHI.
Pemienue cutyalimoHHBIX 3a/1a4 110 TeMe «DepMeHThI».

Llens pabomei:TIONyYeHNE HABBIKOB B PELIEHUHM 3a/ay 10 ONPEJEICHHUIO 3aBHCHUMOCTH
CKOpPOCTH peakliy OT yyacTus (pepMeHTa, ONMCAHUIO MEXaHU3Ma AeUCTBUS (PEpMEHTOB.

3adauu: 1. OcBoeHUE TEOPETHUYECKHX OCHOB (EpPMEHTATUBHOIO KaTaiuza. 2. AHaiu3
BO3/€MCTBUS (DEPMEHTATUBHBIX PEAKIMHA Ha MpOLecChl NepepaboTKU U XPaHEHUs! ChIpbsS U TOTOBOM
npoaykiuu. 3.1lony4uTh HaBBIKK pacueTa CKOPOCTH (PEPMEHTATUBHOMN pEaKIMH.

Aneopumm GulnoOIHEHUS NPAKMUYECKO20 3A0aHUsA: U3YYUTh TEOPETHYECKHH MaTepuan 1o
y4eOHUKaM U Y4eOHBIM MMOCOOUSM, MO KypCy JEKIUH, BHIIOJHUTh 3aJaHie, OTBETUTh Ha BOIPOCHI
npernoiaBaTens, c1aTh OTYeT.

OcHoBHble BoIpochl Juisi u3ydeHus: 1) buonormueckue karaauzaTopbl: puOO3UMBI U
¢depmenTsl. Ilonstue o QepmeHTax, HX pojab B OOMEHE BeUIeCTB. XHMHUYECKOE CTpPOCHHUE



¢depmenToB. IlonsiTne o KodepMmeHTax, CBs3b Ko(pepMeHTOB ¢ BHUTaMUHaMU.2) Kuneruka
(epMEHTATUBHBIX pEaKIyii, MEXaHW3M JeucTBUS (epmeHTOB. CrHenuUIHOCTh JEWCTBUS
¢depmenToB. Perynsanus akTUBHOCTH (epMEHTOB. Aiioctepuueckue 3¢(eKTopbl, aKTUBATOPHI U
uHruourtopsl (¢epmenton.3) Muaykuus u pemnpeccust pepmentoB. [loHsiTne o mpodepmeHTtax u
nzodpepmenTax. OOMe NPUHLUIIBI ONpeAeTIeHUs aKTUBHOCTH (hepMeHTOB. EAMHUIBI aKTUBHOCTH
bepmenToB.4) MexayHapogHasi KiacCH(pHKAIAI U HOMEHKIATypa (epMEHTOB: OKCHIOPEIYKTAa3Hl,
TpaHcdepasbl, TUAPOIA3bl, JIUa3bl, ©30MEpas3bl, JUrassl (cuHTeTasbl).5) [Ipumenenue hepMeHTOB B
MUIIEBOH NPOMBIIUIEHHOCTH, ()apMaKoJIOTUH, CEJIbCKOM XO34HCTBE, B Ipoliecce NepepaboTKu
OTXOJIOB.

3aoanus ons konmpons:

3amanue 1. Jonummure anroput™M. OCHOBHBIM YCJIOBHEM (DEPMEHTATHBHOM peakluu
SIBIISETCA ...

3ananue 2. Crenaiite 3 cxeMaTUYECKHX PUCYHKA: a) (PePMEHT, UIMEIOLINI aKTUBHBIN LIEHTP
B HEAaKTHBHOM KOH(pOpMalMu HA30BUTE THUIl aKTUBALMM; O) (EepMEHT, MMEIOLIUN aKTUBHBIA U
PETyIATOPHBIIN LIEHTpP, KaK OH PErylIupyeTcs; B) aNIOCTEpUIECKUNA (PEPMEHT, €ro THUIl PeryJIsAILug.

3amganue 3. OT 4ero 3aBUCHUT CKOPOCTh (hepMEHTATUBHON peakuuu?

3ananue 4. HazoBure kopepMeHTHI JeTHAPOreHas3, TpaHCAMHUHA3.

3aganue 5. IlpuBeguTe TpuUMEpbl COCTOSIHUM  OpraHu3ma, KOrja HapyllaeTcs
(dbepMeHTaTUBHAS AaKTUBHOCTb.

OT4eT Mo MpakTUYECKOW padoTe MPEeAOCTABISIETCS B CICAYIONMIEH IMOCIIEI0BATEIbHOCTH:
¢dbopMynMpOBKa TEMbl, LU PaOOThI, ONpeeseHHEe KOHKPETHOW 3aJayH, MOPSIOK BBIIOJTHEHUS
3a/laHusl, ONMCaHue HaOII01aeMbIX MTPOLIECCOB, BHIBOJIBI.

Kpurepun oneHkn or4yera 1o npakru4yeckon padore

6 0anyoB BBICTABJISETCS CTYAEHTY, €CJIM OH MOHUMAET LieJb JEeWCTBUS; BCECTOPOHHE WU B
MIOJTHOM 00beMe UCHONIBb3YeT MHPOPMALUIO IS IOCTAHOBKM M BBIOJHEHMS 3a/1a4; IUIAHUPYET U
BBITIOJHSET IOCJIEIOBAaTEIbHO JIEUCTBUS M ONEPALMU; WHTEPIPETHPYET JAHHbBIC HCCIIEAOBAHUML;
(bopMyIHPOBATH BBIBOJBI U MIPEJIOKEHUS.

5 6anioB BBICTABISETCS CTYAEHTY, €CIM OH MOHUMAET LIeb JEHCTBUS; UCIIOIb3YET MOJIHOM
o0beMe MH(POPMALIMIO 7SI BHITIOTHEHUS ITOCTABICHHBIX 3a/1a4; BBIMOIHACT JCHCTBHUSA U ONEpaIiH;
UHTEPIIPETUPYET JAaHHBIE MCCIEAOBAHUN; (GOPMYIUPYET BBIBOABI; JOIYCKAET MallO3HAYUTEIbHbIC
OLIMOKH.

3-4 Oanna BBICTABISIETCS CTYACHTY, €CIIM OH MOHMMAET LEeNb JEHCTBUS; MHCIIOJb3YyeT
0a30Byr0 MH(POPMALIMIO [T BBIITOJHEHHS TIOCTABICHHBIX 33/1a4; BBIITOJIHSIET OCHOBHBIC JICUCTBUS U
olepauy; UHTEPIPETUPYET OCHOBHBIE JaHHBIE UCCIEIOBAHUMN; (OPMYIUPYET OCHOBHBIC BBIBOJIBI,
JIOTTYCKaeT HEKOTOPbIE 3HAUUTEIbHBIE OLLIUOKY.

0-2 Ganna BBICTaBISETCS CTYIEHTY, €CIIM OH TIOHUMAET LIeNb IeHCTBUS; HO JJEMOHCTPHUPYET
HE YMEHHE HCIOJb30BaTh MH(POPMALUIO Ui BBIMOJHEHHS TOCTABJICHHBIX 33/a4; HE BBHIMOIHSACT
JEHCTBUS W OMEpaly; HE WHTEPIPETUPYET AaHHbIE HCCIENIOBaHUI; HE (OPMYIUPYET BBIBOABL;
JOITyCKAeT 3HAYNUTEIIbHBIC OLTHOKH.

7.2.3. KomIjieKT BOIPOCOB 11 co0eceI0BAHUS

Ne Bonpocsl
/o

Moayas 1

CBsi3b MEX]Y CTPYKTYPOH M CBOWCTBAMU aMUHOKHCIIOT.

B kakoil popme npucyTCTBYIOT MOJIEKYIbl L-ataHuHAaB U30JIEKTPHUECKON TOUKE?

CKOIIBKO XHUPAJIBbHBIX LICHTPOB UMCCT L'HBOHCﬁHHH?

CpaBHI/ITe BCINYHHBI pKa AMHWHOKHUCJIOTHI U €€ IICTITUI0B.

MGTOILa MMOJIYYCHHS IICIITUI0B.

o0 M

YeMm omnpenensercss CyMMapHbIi 311€KTPUUECKUI 3apsii MOJIEKYJI OEJIKOB?




7. HazoBuTe M303J1€KTpHUUECKHE TOUKH HanboJIee paclpOCTPAHEHHBIX OCIIKOB.

8. CBolicTBa NENTHUIHOM CBSI3H.

9. Bnusuane pH Ha koH)OpManmoOHHYIO CTPYKTYPY OEIKOB.

10. Ponp nucynbGhuaHbIX CBSI3CH.

11. Uem onpenensieTcs TEpMUUECKasl YCTOMUMBOCTh HATUBHOM CTPYKTYPBI O€JIKOB?

12. Jlokanu3anus cnenu@uyecKux aMMHOKHUCIIOT Ha MMOBEPXHOCTH INIOOYIISIPHBIX O€JIKOB.

13. YeM ompenensercsi MOJIEKYJIsIpHAs Macca reMorjaoouHa’?

14. CocTaB ()epMEHTOB.

15. Knaccudukanus hepmMeHTOB.

16. [IpocTtpancTBeHHAs! CTPYKTYpa PEpPMEHTOB.

17. OT 4yero 3aBHCHT aKTUBHOCTH (DepMeHTOB?

18. Crioco0bl KOJIMYECTBEHHOT0 U3MEPEHHUsI aKTUBHOCTH (hepMEeHTOB?

19. Crnioco6b1 UMMOOUIM3aLuU (PEPMEHTOB.

20. CriocoObl MTHTHOMPOBAHMS TEUCTBUS (hepMEHTOB?

21. Hcnonp3oBanue (hepMEHTOB B MUIIIEBON MPOMBIIIJIECHHOCTH.

22. DOH3MMaTHYeCKasi aKTUBHOCTD JIM30IIMMA.

23. Temnepatypsl IUIaBJACHUS KUPHBIX KUCIOT M UX CTPYKTYPHbIE OCOOCHHOCTH.

24. [TpoyKThI THAPOIIN3A JIUITHIOB.

25. I'uapodobHbIe ¥ ruIpOdUIbHEIE KOMIIOHEHTHI JIUIUI0B?

26. CBoiicTBa JIUMHJIOB U JIMIHIHBIX MEMOPAH.

27. MeTo1b1 pa3esieHus JIUIHI0B.

28. YcnoBust XpaHEHHS JIUIHIOB.

29. BiusiHMe TONSAPHOCTH JIMMUAOB HA WX pPacTBOPUMOCTH B BoJAe (HA TpuMepe
TPUALMJITIIULEPOJIOB).

30. @OyHKIIMM BUTAMHUHOB B OOMEHE BEIIECTB.

31. [ToTpeOHOCTh B BUTAMHHAX YEJIOBEKA.

32. Tunsl aBUTAaMUHO30B?

33. CoXpaHHOCTB )KHPOPACTBOPUMBIX BUTAMHHOB B OpraHU3Me.

MonyJsb 2

34. Omnpenenenne ooOmMeHa YHepruu. B3auMocBsa3b 0OOMEHa BEIIEeCTB U YHEPTHH.

35. HcTounnky sHEPrUM 715 4esioBeKa (XeMOTpOQHbI).

36. ITponieccrl MOTpeOICHUS SHEPTHH B OPTaHU3ME.

37. B kakoM mporuecce BbICBOOOXKIaeTcss sHeprus. TkaHeBoe IbixaHue. Vcropus ydeHus.
Paznuuust Mexay BHEIIHUM M TKAaHEBBIM JbIxaHHeM. KOHEYHBIE MPOIYKTHI TKAHEBOTO
JIBIXaHUSI.

38. B kakom mporecce B OpraHu3Me akKymylnupyeTrcs »sHeprus? Makpospruueckue
COCIMHEHUS W JJIEKTPO-XUMHUUYECKHE TOTCHIMANBI - JABe (DOpPMBI 3amacaHusi SHEPTHHA B
KJIETKE.

39. HcTouHUK SHEpruM, BBICBOOOXKIAIOUICWCS TMpPH OKUCIEHUH - PaA3HOCTh PEIOKC-
MOTEHIIMAJIOB OKUCIUTENs U BoccTaHOBHUTENsA. Paccka3aTh Ha mpumepe okucieHuss H2 no
H20.

40. OmnpeneneHye akTHBHOCTH KaTaJlasbl.

41. Jlumuael. buonormueckass poib JHUIHIOB B OpraHW3ME >KUBOTHBIX. Kiaccudukanms
nunuaoB. HacklllieHHbIE U HEHACHIIICHHbIE JKUPHBIE KUCIIOTHI.

42. B-okHcaeHHE )KUPHBIX KUCIOT. DHepreTuuecKuil 3¢ ekt B-okucaeHus.

43. CuHTEe3 TPHALWITIMLEPUHOB B OPraHU3ME )KUBOTHBIX.

44. Bo3morkHble myTH npeBpaieHus aunetwii-KoA B KHMBBIX OpraHU3Max.

45. Paccunrare 2HepreTmueckuid IPQPEKT MONTHOTO [B-OKUCICHHS OJHOH  MOJICKYJIBI
MaJbMUTUHOBOM KHCIIOTHI.

46. CuHTE3 BBICIINX KUPHBIX KUCIIOT.

47. ITyTu nmpeBpallieHus TIULEPHHA.




48. [Tyt 00€3BpeKMBaHNs aMMHUAKA B KUBBIX OPraHU3Max.

49. Tunel peakuuil 1€3aMHUHUPOBAHNS AMUHOKHUCIIOT.

50. TpancaMuHUpOBAaHHWE AaMHUHOKHCJIOT: pPOJb mupupokcaibdocdara. buomornyueckoe
3HA4YCHUE PeaKklUil TpaHCAMUHHUPOBAHUSI.

ol. JlexapOoKCHIMpOBaHUE AMHUHOKHUCIIOT. POJTh OMOTEHHBIX aMHUHOB B OPTaHU3ME JKUBOTHBIX.
Pacnaj OMOreHHbIX aMHUHOB.

52. OpHUTHUHOBBINA IUKJI MOYEBUHOOOPA30BAHMS.

53. CBs13b MeXx1y 0OMEHOM YTJIEBOJIOB, XKHPOB U OEIIKOB.

7.2.4. TecToBbI€ 3aJaHUA

Tema 1 Beeoenue ¢ ouoxumuro
1.1 B cocTaBe KakuxX COeIMHECHUI HE BCTPEUACTCSI aMUHOTPYIITA:
OCJIKOB;
HEWUTPaAIbHBIX )KHPOB;
yTJIEBOJIOB;
aAMUHOKHCIIOT;
. A30THCTBIX OCHOBAHUM.
1.2 Yto siBAsIeTCS CTPYKTYPHBIM 3JIEMEHTOM ITPOCTHIX OEITKOB?
1. MOHOHYKJICOTHUJIBL;
2. TII0KO03Q;
3. aMHUHOKHCIIOTEHI;
1.3 CTpyKTypHBIMHU 3JIEMEHTAMU HYKJIEUHOBBIX KUCIIOT SIBISIOTCS:
1. MOHOHYKJIEOTHIBI;
2. TII0KO03Q;
3. TIIMIEpuH;
4. aMUHOKHCIIOTBHI.
1.4 Kakoe U3 yKka3aHHBIX COeMHEHUN THIPO(HOOHO?
1. mpocroii 6emnoxk;
2. HEUTpaJNbHBIN XKHUD;
3. TJIMKOrEH;
4. aMHUHOKHCIIOTHI.

agkrowpnE

1.5 Kakas xumuueckas CBs3b MOABEPraeTcs TUAPOININ3Y MPU pacmajie KUPOB?

1. dochommrpupnas;

2. mpocras dpupHas;

3. croxHOdpUpHAas;

4. ruapodoOHasi.

1.6 Ykaxxute OMOJIOTHYECKHE TTOJIMMEPHI:
MPOCTHIC OENKH;

HEUTpaJbHBIN KUD;

JIHK;

TJINKOTEH;

. AMHHOKHCJIOTHI.

AR

1.7 Kakast XuMu4ecKas CBsI3b MOJABEPraeTCs TUAPOIN3Y MPpHU pacnaze 0eaKkoB?

1. BonmoponHas;

2. cioxHOd(pHpHas;

3. menTuaHas;

4. ruppodobHas.

1.8 AnpneruHas rpymnmna BCTPEYaEeTCsl B COCTaBE:!

OCJIKOB;
HEHUTpPaNbHBIX JKHUPOB;
VTJICBOJIOB;
AMHUHOKHCIIOT;

el el




5. a30THCTBIX OCHOBaHUI.
1.9 Vkaxure, kakoii xapakrep umeet rpynna-NH,-

KHCIIBIHT;
OCHOBHO;
HEWUTpaJIbHBIN;
. aM(pOTepHBIH.
10 Kak HaspiBaeTcs 3ta xumuueckas cBssb O...H:

CJIOKHO3(DUpHAs;
IUCyinbGuaHAs;
NeTTUIHAS,
BOJIOPOJTHAS;
npoctas dpupHasi.
1 1Kax Ha3pIBaeTCS 3Ta XUMHUYECKAst CBS3h -S-S-:

CJI0KHO3 (D UpHAs;
nucynbumaHas;
MeNTH/IHAS,
BOJIOPOJIHAS;
npoctas dpupHasi.
12 Kaxk Ha3zwiBaeTcs 3ta pyHkiuonanbHas rpymnmna =NH:

CIUPTOBAS;
aMHHO-;
aJIbJIeTUAHAS;
HUMHHO.
13 VYxaxure, kakot xapakrep umeetr —~COOH rpynma:

KHCIIBIN;
OCHOBHOIA;
HEUTpAIbHBIN;
. aM(OTepHBIii.
14 Kak naspiBaeTcs -CO-NH- cBs3b:

CJIOKHOd(DUpHAS;
NenTHIHAS,
BOJIOPOJIHAS;
npoctas dpupHasi.
15 CTpyKTYpHBIM 3JIEMEHTOM KpaxmaJsia siBJIsIeTCS:

MOHOHYKJIEOTH/IBI;
IIII0K033;
(bpyKTO32a + III0K03a;
rajiakTosa.
16 AMuHOrpyImmna BCTpe4aeTcs B COCTABE:
OEJIKOB;
HEUTPAJIbHBIX JKUPOB;
YIJIEBOOB;
aMUHOKHCIIOT;
A30TUCTBIX OCHOBaHUM.
1.17 Kakue U3 ykazaHHBIX coelMHEHMH coaepxat dochop?
MPOCTHIE OCNKU;
TJINKOI'€H;
JHK;
MPHK;

grONMRP_,RONMNE —mhRONMNE 2ROMDE PRONMNE 2O ONE 2OR0ONE —BRoONE

el oA



5. aMUHOKHCIOTHI;
6. HYKICOTHIBL
1.18 Yto sBNIsIeTCS CTPYKTYPHBIM 3JIEMEHTOM MIPOCTHIX OEITKOB?
1. MOHOHYKJICOTH/IBI;
2. TJI0KO03a;
3. aMHHOKHCIIOTEHI;
1.19 Kakas xumuueckasi CBSI3b OJABEPraeTCsl TUAPOIU3Y MPU paciaae KUpoB?
1. dochonuzdpupnas;
2. mpocTas 3¢upHas;
3. croxHOdpHpHAs;
4. ruapodobHasi.
1.20 Ykaxxute OMOJIOTMYECKHE TOTUMEPBI:
1. mpocteie 6enku;
2. HEUTpaNbHBIN )KHUD;
3. JHK;
4. TINKOTeH;
5. aMUHOKHUCIIOTHI.
.21 HazoBuTte yriieBojasl - MpeACTaBUTEIN albJ03:

1

1. AWoOKcHaIeTOH;

2. TIHLEPATbIACTHI,

3. TIJII0K03a;

4. pubo3a;

5. ¢dpykro3sa;

6. pubymno3a;

7. ramakro3a.

1.22 HazoBute yrieBojbl - MPEICTABUTENN KETO3:

1. AuokcualeToH;

2. TIJIIOKO3a;

3. pubo3a;

4. ¢dpyxro3a;

5. pubyno3a.

1.23 Kakue BeniecTBa OTHOCSTCS K TOMOIIOJIUcaxapuaam?

AMMJIOIIEKTHUH;

TJIIOKYPOHOBAsl KUCIIOTA;

TJIMKOTEH;

renapuH;

Kpaxmari;

. TIIOKO3aMMHIJIMKAH.

.24 Kakwue BemiecTBa OTHOCATCA K reTeporoiaucaxapuaam?

aAMUJIOTICKTHH;

TJIFOKYPOHOBAsI KUCJIOTA;

TJINKOT€H;

renapuH;

Kpaxmar;

TJIFOKO3aMHUHIIMKAH.
mema 2 benku

oM E o000 E

2.1 Kakue cBoiicTBa 6enka 00yclIOBIIEHbI HATMYUEM B UX CTPYKTYpE KapOOKCHIIBHBIX U

aMuHOrpynn?

1. ruaApo@UIBHOCTH U arperaTuBHasi HEYCTONYUBOCTE;

2. TepMOJaOUIBHOCTh U PACTBOPHUMOCTD;

3. cImocoOHOCTH K JIEKTPOGOpe3y U PEakusiM OCKICHUS;
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aM(pOTepHOCTh U CIIOCOOHOCTH K 3NEeKTpodopesy.

Jis u3ydeHns: NepBUYHOM CTPYKTYHI OeJKa MPUMEHSETCS METO/:
CEKBEHUPOBAHUS;

PEHTTEHOCTPYKTYPHOTO aHAJIN3a;

ornpenesneHne ko3¢ HuIeHTa NocTynaTeaIbHOro TPeHUS;

OTIpeIeJICHNE XapaKTePUCTUIECKOM BI3KOCTH.

KakoBa 0cO0€HHOCTH KUCIBIX OEIKOB?

npeoOagaHue TMKapOOHOBBIX AMUHOKHCIIOT;

pPaBHOE COOTHOIIEHHE AMAMUHOMOHOKAaPOOHOBBIX 1 MOHOAMUHOUKAPOOHOBBIX aMUHOKHCIIOT;
npeobianaHie TMaMIHOMOHOKapOOHOBBIX KHCIIOT;

0eJI0K COCTOUT U3 MOHOAMHHO- U MOHOKapOOHOBBIX KHCIIOT.

benku xapakrepu3yrorcs:

aM(pOTEepHBIMU CBOWCTBAMH;

OTCYTCTBHEM CIleHU(PUIECKON MONEKYISIPHON OpraHU3allly;
COXpaHEHHEM CTPYKTYPhI MOJIEKYJIbI IPU KUIISTYCHUH;

HECTIOCOOHOCTHIO KPUCTAJUTH30BATHCS.

[lepBuunas cTpykTypa O6enka — 3To:

KOH(UTYypalys MOJUIMENTHIHON 1IeTH;

croco0 YKJIaIK1 HOJIHUIENTHIHON [IeTH B ONpeieJIeHHOM 00beMe;
MOPSAZIOK YepeIOBaHUSI aMUHOKHCIIOT B MOJIUMIENITUAHON 1IETIH;
KOJINYECTBEHHBIN COCTaB aMUHOKUCIIOT B MOJUIECTITUAHOMN LEnH.
Tpetnunas cTpykTypa 6esika — 3TO BbICIIAsi CTYIEHb OPraHU3alUY JJIS:
OJIUTOMEPHBIX OEIIKOB;

MOHOMEPHBIX 0€JIKOB;

JTOMEHHEIX OEJIKOB.

CBs13u, CTAOWIN3UPYIOLIHUE O-CIIUPAIb:

BOJIOPOJIHBIE;

ruapodoOHEIe;

NEeNTUHBIE;

HOHHBIE.

Uro Takoe nurann?

MOHOMEp YETBEPTUYHOTO OelKa;

Y4acTh MOJIEKYJIBI IIPOTOMEPA, BHITIOIHSIONIAS OMPEIeICHHYIO (PYHKIIUIO;
CKOIUIeHHE THIPO(HOOHBIX AMUHOKHUCIIOT Ha MMOBEPXHOCTHU OEJIKa;
MOJIEKYJIa UM NOH, KOTOPBIE CBSI3BIBAIOTCS C OEITKOM.

Urto Takoe kinactep?

CKOTUICHHE PAJUKAIOB Ha TOBEPXHOCTH OeJKa, BHIMOIHSIIONINX (DYHKITUIO CBSI3bIBAHUS;
MOHOMEp YETBEPTUYHOTO OeNKa;

HeOeIKOBast YacTh CIIOKHOTO OeKa;

4acTh MOJIEKYJIbI IPOTOMEPA, BBITIOIHSIOIIAS OMPEICIICHHYIO (PYHKIIHIO.

10 Jomen — aTo0:

9acTh MPOTOMEPA, YIacTBYIOIAsl B (D YHKIIUH CBSI3bIBAHUS;

MOHOMEp YETBEPTUYHOTO OelKa;

4acTh MPOTOMEPA, BHIMOHSIONIAs CXOIHbIE PYHKIIUU B Pa3HBIX OeNKax;
HeOeIKOBas YacTh CJIOJKHOTO OeJIKa.

11 YerBepTHuHas CTpyKTypa — 3TO:

IPOCTPAHCTBEHHAs YKJIAJKa IPOTOMEPA;
IIPOCTPAHCTBEHHAS YKJIaJJKa HECKOJIIBKUX IIPOTOMEPOB;
Q-CIIUPAIb U B-CTPYKTYpa;

00pa3oBaHUE JOMEHOB.

12 HaTuBHBIC CBOWCTBA OJUTOMEPHBIX OCITKOB MPOSIBIITIOTCS PU (OPMUPOBAHUU:

o-CITUpaJin;



2. YEeTBEPTUYHOU CTYNEHU OpraHHU3aIUH;

3. B-cTpyKTYpHI;

4. TPEeTUYHOH CTyNeHH OpraHu3alllu.

2.13 BzammojeiicTBre CyOBEAUHHII B OJIATOMEPHOM OEJIKE OCYIIECTRIISICTCS 3a CUET:
1. Bcex THIOB CJIA0BIX CBA3EH;

2. TOJBHKO KOBAJICHTHBIX CBSI3EH;

3. TOJBKO THIPO(OOHBIX CBSI3EH;

4. HOHOB METAJUIOB.

2.14 HaTuBHBIC CBOICTBA MOHOMEPHBIX OEIIKOB MPOSBISAIOTCS MPH POPMUPOBAHUU:
O-CTIFPAJIH;

TPETUYHOU CTPYKTYPHI;

MMOTUNIEITUIHOMN IETH;

YETBEPTUYHOMN CTPYKTYPHI;

BTOPUIHON CTPYKTYPHI.

2 15 CkopocTh cefuMeHTaIK OeIKa 3aBUCHT OT:

1. ducna pacTBOPEHHBIX MOJIEKYT,

2. (dopMbl MOJIEKYIbI OelKa;

3. HMOHHOW CHJIBI PaCTBOPA;

4. BeIUYUHBI MOJIEKYIIBI 1 €€ MACCHI.

2.16 MBosnekTpuyeckas TOUka reMoryioonHa paBHa 6,8. Kyna MurpupyeT nanHbpiii O€JIOK B cpefie ¢
pH=3,0 npu anekrpodopese?

1. mwurpupyer K KaTony;

2. ocraeTcs Ha JIMHHUU CTapTa;

3. o0pasyeT OUITOJIAPHBINA HUOH;

4. MUIpHUpYET K aHOAY.

2.17 OOpatuMmas neHatypanus Oeika MPOUCXOIUT TIPH:

1. nnuTENHHOM HArpEeBaHUWU;

2. JeHCTBUU CHIIBHBIX KUCJIOT;

3. KpaTKOBPEMEHHOM BO3CHCTBUU CIIUPTA;

4. nobGaBlieHUU COJIEH TAXKEIBIX METaJIIOB.

2.18 Ilpu nenarypanmu 6enKa IPOUCXOIHT:

1. u3MeHeHHe MPOCTPAHCTBEHHOM OpraHu3aluu MOJIEKYJIbI,
2. CBSI3bIBAaHHE HOHOTEHHBIX TPYIII;

3. coxpaHeHue KOoH(popManuu Oenka.

2.19 HeoOpatumas neHaTypaius MPOUCXOTUT MPH:

1. BbICaIMBaHHH;

2. KpaTKOBPEMEHHOM BO3CHCTBUU CIIUPTA;

3. JeHCTBUU CHIBHBIX KUCIOT,

4. BO3JCHCTBUU IMOCTOSHHOTO YJIEKTPUIECKOTO TTOJIS.

2.20 Kakoti 3apsn umeet 6enok B UDT?

1. MOJIOKHUTEILHBIN;

2. OTpHULIATEITbHBIN;

3. DIIEKTPUYECKH HEUTpAJICH;

4. mro6oi.

2.21 Kak OyneT MUTpUpOBaTh OEIIOK MPH MPOBECHUHN MIIEKTpodope3a B YCIOBHAX, Korna PH
pacTBopa uMeeT Oosiee 1eno4yHoe 3HadeHue, ueMnIT?

1. «xaHony;

2. K KaTomy;

3. ocraéTcs Ha MECTe CTapTa;

4. oOpa3yeT OUIOJISPHBINA HOH.

2.22 Kakoii TIporiecc COpoBOXKIACTCS TOTePeH OSIIKOM TUIPO(HIEHBIX ¥ MPUOOPETCHHEM
ruIpo(OOHBIX CBOMCTB:

agrownE



THJIPOJIN3;
JIeHaTypaLus;
JMCCOLMALINS;
. CeIMMEHTaIusl.
23 CrneuuduuHocTh 0e1KOB 00yCIOBICHA:
AMUHOKHCIJIOTHBIM COCTaBOM, UX Y€pEI0BaHUEM;
COJIEpYKaHUEM (L-CIIMPAIM30BAHHBIX U [3-CKJIa{4aThIX YUYaCTKOB;
HaJIMYUEM OIpe/IeNIEHHBIX KIaCTEPOB;
HaJINYMeM HeOeIKOBOTO KOMITIOHEHTA.
24 O 4éM MO3BOJISET CYIUTh OMYPETOBAs PEAKITUS:
0 HAIUYMU OENTKOB B OMOJIOTHUECKOM KHUIKOCTH;
0 MEPBUYHOM CTPYKTYype OenKa;
0 HAJIMYMH AMHUHOKHUCIIOT B OeJKe;
0 QyHKIUSAX OCIKOB.
25 Yro npencTaBiseT coO0H LIEHTp y3HaBaHUS OejKa JIUTaHI0M:
COBOKYITHOCTb Pa/IMKaJIOB aMUHOKHCIIOT, COIMYKEHHBIX Ha YPOBHE TPETUUHOM CTPYKTYPHI;
2. (parMeHT TPEeTUYHOU CTPYKTYPHI;
3. mpocreTrnyeckast HeOeJIKOoBasl TPyIIa;
4. yuacTok Oenka, KOMIUIEMEHTapHBIN JINTaHy.
2.26 Pa3Hble ypOBHU CTPYKTYpPHOH OpraHU3aIuy 0CJIKOB CTA0MIM3UPOBAHBI OMPEACIEHHBIMU
TUnaMu cBsizei. [lonbepure K Kax10My IPOHYMEPOBAaHHOMY TUITY CBSI3U OYKBEHHBIH OTBET:

1
2
3
4
2
1
2
3
4
2
1
2
3
4
2
1

1.KoBasieHTHBIE CBA3U MEXIY
KapOOKCHIIBHBIMU M aMUHOTPYTIIIaMHU
paauKaioB aMUHOKHCIIOT.

2.CBs13b MEXKY 0- aMUHO- U 0-KapOOKCH- A-IlepBuuHas cTpyKTypa.
IPYNIUPOBKAMU aMUHOKHCIIOT.

3.CBs3b MEXKY paJuKajiaMy IUCTEUHA.

4.BonopoIHbIE CBSI3U MEKITY b-Bropuunas ctpykrypa.
MENTUIHBIMU TPYIIHUPOBKAMHU.

5.Bopopoansbie CBSI3U MEXKIY B-Tpetuunas cTpykrypa.
paauKaiaMu aMUHOKHCIIOT.

6.I'napodoOHBIC B3aUMOIEHCTBHUS
paNKaIOB aMUHOKHCIIOT.

2.27 JlaH pparMeHT NEHTANENITHIHON e : CePUII-IM3UIT-TICHIIUI-ITUCTCUIT-BAJINH.

BeiOepuTe aMMHOKHUCIIOTHI, KOTOPbIE MOTYT y4aCTBOBaTh B 00pa30BAHUN .

1. Cepus.
A — BogopoiHoii cBsi3u. 2. JIn3uH.
b — UoHHoOI1 cBA3M. 3. Jlewmnun.

B —T'uapodoOHoro B3aumoneiicteus. 4. Llucreun.
5. Banun.

2.28 Kakue u3 nepeynciieHHbIX (akTOpOB MOTYT U3MEHATh KOH(POPMAIUIO OEIKOBONH MOJIEKYIIbI:
A — perynmuposaTh 6uonoruueckyio 1. Msmenenue temnepatypsl ot 0° 1o 40°C.

aKTUBHOCTH OEJIKOB; osemmenue temmeparyps ot 50° 1o 100°C.

b — BbI3BIBATH JI€HATYpPALIUIO B3aumoneiicTBre ¢ MPUPOIHBIMHU JIUTAHAMH.

Oernka. JleticTBHE CONEH TSHKEIIBIX METAIIJIOB.

JleiicTBHE coslel IETOYHO-3EMENIBHBIX METAJIIIOB.
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Tema 3 @epmenmot

3.1 Yto Ha3bIBaeTCsl aKTUBHBIM LIEHTPOM (epMeHTa’?
y4JacTok pepMeHTa, o0ecrieunBaroInii MpUCOeAMHEHUE CyOCTpaTa 1 ero MmpeBpallieHue;
MECTO MPHUCOEANHEHUS anopepMeHTa K KOPEpPMEHTY;
4acTh MOJIEKYJbI (pepMeHTa, KOTOpast JIETKO OTIIETIJIsIeTCs OT ano(epMeHTa;
MECTO IPUCOEIMHEHUS aJlJIocTeprudeckoro s dexropa.
2 AMMHOKHUCIIOTBI, BXOJAIINE B aKTUBHBIN LIEHTP (epMeHTa, PaclonaratoTcs:
B Pa3HBIX y4aCTKAX IMOJUTIEITHIHOHN IIETIH;
B CepeMHE MOJIHUIMENTHIHON 1IeTIH;
Ha C-KOHIIE MOJMTETITHAHON 1IeTTH;
HENPEPHIBHO APYT 3a IPYrOM B OJTHOM y4YacCTKE MOJIMIEITUIHOMN LIeTH.
3. 3 Kakwue cBsi3u mpenMyIecTBEHHO 00pa3yroTcsl MEXy (pepMEeHTOM U CyOCTpaToM Hpu
(bopmMHpOBaHUU CYOCTPAT-?)H3UMHOTO KOMIUIEKca?
1. BomopoHEIE;
2. TENTHIHBIE;
3. HOHHEBIE,
4. nucynbpuaHbe.
3.4 Kak Ha3pIBaeTCs BEIIECTBO, C KOTOPHIM B3aUMOJICHCTBYET (hepMeHT?
ano(epMeHT;
Ko(epmeHT;
M303H3UM;
cyocTpar;
X0JIO(pEPMEHT.
5 C GenkoBO# 9acThIO (DEpMEHTA HETIPOYHO CBS3aH:
MPOCTETUYECKAas TPYIIa;
Ko(epMeHT;
ano(epMeHT;
n3o(epmeHT.
6 Kaxas yactb pepMeHTa onpeaenseT cnenuGUIHOCTb ero AeUCTBU?
anogepMeHT;
KO(EpMEHT;
IIPOCTETUYECKAs IPYIIa;
npodepMeHT.
3.7 Kak Ha3bpIBaeTcsl y4acToK (pepMeHTa, 00ecreurnBarouIi XMMUYEeCKOe MpeBpalleHue
cyoctpara?
1. aacopOIMOHHBIN IIEHTD;
2. PeTyJsTOPHBIN LEHTP;
3. KaTaJlUTUYEeCKUH LEHTP.
3.8 AmnocTepudeckuil EHTpP — 3TO yUaCTOK (PepPMEHTa, K KOTOPOMY IPUCOCTUHSIETCS:
1. kBasu-cyOcTpar;
2. Ko(epMeHT;
3. addexrop;
4. cybctpar.
3.9 Cymmnocts Teopun Puiepa:
1. axTuUBHBIN HEHTP pepMEHTa U CYOCTpaT HAXOASTCA B CTPOIOM IIPOCTPAHCTBEHHOM
COOTBETCTBUH;
2. aKTUBHBIU IIEHTpP MPOCTPAHCTBEHHO (POpMHUpPYETCS MO CyOCTpaTy B Iporecce 00pa3oBaHUs
cyOCTpaT-3H3MMHOT0 KOMIUIEKCA;
3. aKTWUBHBIU IIEHTP MPHUCOEIUHSIET TPYIITY POJICTBEHHBIX CyOCTPATOB;
4. aKTHUBHBINA IIEHTP MOXKET B3aUMOJICHICTBOBATh TOJIBKO C OJJHUM CyOCTpaTOM.
3.10 Cymmuocts Teopuun Konutanma:

PONPEWAONE

PONMNPRRONMREWOAORONDE



1. akTuBHBIN LEHTP pepMeHTa U CyOCTpaT HaXOASTCS B CTPOIOM IPOCTPAHCTBEHHOM
COOTBETCTBHY;
2. aKTUBHBIN IIEHTpP MPOCTPAHCTBEHHO (hOpMUpPYETCs MO CyOCTpaTy B Ipolecce 00pa3oBaHus
CyOCTpaT-3H3UMHOTO KOMILJIEKCA;
3. aKTUBHBIN IIEHTP MIPUCOEIUHSET IPYIIY POJICTBEHHBIX CYOCTPATOB;
4. aKTHBHBIM LIEHTP MOXKET B3aUMO/JIEHCTBOBATH TOJIBKO C OJTHUM CyOCTpaTOM.
3.11 KakoBa Bo3MOXHasi MPUYHHA aKTUBUPYIOIIETO AEHCTBHS Ha (PEpPMEHT HOHOB LIEIOYHO-
3eMeIbHBIX METAIOB?
1. cnocoOcTBYIOT 00pa30BaHHIO CYOCTPAaT-3H3UMHOTO KOMIUIEKCA;
2. YCWIHMBAIOT JTUCCOIMAINIO CYOCTPaT-9H3UMHOTO KOMILICKCA,
3. BBI3BIBAIOT JCHATYpalMIO anoepMeHTa;
4. W3MEeHSIOT KOHpOpMAIHMIO cyOcTpaTa.
3.12 Kakue cBsi3u pa3pyluaroTcs N0 ACMCTBUEM aMuUIa3bl?
MENTUIHBIE;
3UpHBIE;
TJIMKO3UIHBIE;
BOJOPOJHBIE.
13 ®depmeHTsI, yuacTByIomuKe B pa3pbiBe —C-C-cBsizeit 6€3 yuacTus BOJbI, OTHOCSTCS K KJIacCy:
nmas;
nuras;
TpaHcdepas;
TUIpoJIas;
n30Mepas.
14 Kaxoit ¢pepmMeHT OCyIIECTBISIET THIPOJIUTHYECKHUM pactiaj aucaxapuaa’?
unasa;
amuIasa;
JIAKTa3a;
MenTuaasa.
15 K knaccy okcuzopeaykras OTHOCATCS:
LUTOXPOMOKCH/1a3a;
TJIIOKOKMHA3;
Karajasa;
SH/IOIENTHIa3a.
16 DH3UMOIaTUU — 3a00JIeBaHNUs, CBSI3aHHbIE C HEJJOCTATOUHOU (PyHKITMEH:
OCIIKOB;
OCKOB-(EPMEHTOB;
YTJIEBOJIOB;
yTIEBOIHO-0EIKOBBIX KOMILJIEKCOB;
TOPMOHOB.
3 17 DHeprust akTUBAIIMKU — 3TO:
1. cpenHsst KHHETHYECKAsk YHEPT S MOJIEKYJ B CUCTEME;
2. MUHHUMAaJIbHOE KOJMYECTBO YHEPTUHU, KOTOPOE HYKHO COOOIINUTh CUCTEME, YTOOBI IepeBecTH 1
MOJIb BELIECTBA B PEAKIIMOHHOCIIOCOOHOE COCTOSTHUE;
3. MUHHUMaJIbHAasl SHEPTHs PEAKIIMOHHOCTIOCOOHBIX MOJIEKYJI.
3.18 Ilpu n3MeHeHUH KOHIEHTpAMU CyOCTpaTa akTUBHOCTh (DepMEHTA:
1. He u3meHsercs;
2. aKTUBHOCTH ()epMEHTA MOCTOSTHHO MOBBIIIAETCS C YBEITMUEHHUEM KOHIICHTPALMHU CyOCcTpara;
3. ¢ yBeJIMYEHHEM KOHIIEHTpAILUK cyOCTpaTa aKTUBHOCTb (pepMEHTA MOBBIIIAETCS J10
OTIpe/IeNIEHHOTO Ipe/iena.
3.19 KoncranraMuxasnuca 4uCICHHO paBHa:
1. KoHUeHTpauuu cyocTparta, Ipyu KOTOPOU CKOPOCTh PEAKIIMU COCTABIISET OJOBUHY
MaKCHMAaIbHOI;
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2. KOHIIEHTpalUu cyOcTpara, pH KOTOPOH CKOPOCTh PEaKIUH SBISETCS MAaKCUMAJIbHOM;
3. KOHIIGHTpaluu cyOcTpara, Mpu KOTOPOH CKOPOCTh pEaKIlii MUHIMAJIbHA;

4. TI0JIOBMHE MaKCUMAaJIbHOW CKOPOCTHU PEaKIHH.

3.20 Ilpu nmpeBpatieHuu npodepMeHTa B PepMEHT IPOUCXOIUT:

1. u3MeHeHMEe aKTUBHOI'O LIEHTPA;

2. crabunm3aius CTPyKTYpHI Oelka;

3. OTILIEMJICHHE YaCTH MOJUIENTUIHON 1IeTIH, U3MEHEHHE CTPYKTYpbI (pepMeHTa, OpMUPOBAHUE
aKTHUBHOTO IIEHTPA;

4. obpazoBaHMe CyOCTPaT-?)H3UMHOTO KOMILIEKCA.

3.21 B (pu3HONOrHYECKUX YCIOBUSIX HE HAOIOIACTCS:

1. HeoOpatumoe MHrHOMpPOBaHKE, BEI3BAaHHOE JieHAaTypaluen epMeHTa;

2. KOHKYpPEHTHOE WHTHOMPOBAHUE;

3. HEKOHKYPEHTHOE MHTHOUPOBaHUE,

4. peTpoUHrHOMpOBaHHE.

3.22  DddexT Non0KUTEIbHON KOOIIEPAaTUBHOCTH OJIMTOMEPHBIX (PEPMEHTOB - 3TO:
1. sddexT ycuneHus nepBoHAYIBHOTO IEHCTBUS (PEPMEHTOB;

2. 3¢dexT ocnabieHus NepBOHAYAIBHOTO AEHCTBHS (DEPMEHTOB;

3. o0OpaTtuMoe MHTHOMPOBAHUE;

4. HeoOpaTHMoOe MHTHOMPOBaHUE.

3.23  OO6parnmMoe MUHrHOMPOBaHUE AKTUBHOCTH (hepMEHTa BO3ZMOKHO:

1. npu BpOKIECHHOM HapYIIEHUH NIEPBUYHON CTPYKTYPHI (pepMeHTa;

2. TIpH IEUCTBUM COJIEH TSKEITBIX METAIIIOB;

3. TmpH AeHCTBUU BHICOKOH TEMIIEPATYpHI;

4. mpu u30bITKEe cyOcTpaTa.

3.24  Cy0GctpaTHOE MHIHOMpPOBaHHE AKTUBHOCTH (DEPMEHTOB BO3HUKAET BCIIC/ICTBUE:
1. HemocTaTOYHON KOHLIEHTpALMH CyOCTpaTa;

2. ONTUMAaJIbHOHN KOHIICHTpAIuu cydcTpara;

3. BBICOKOI KOHIIEHTpaluu cyocTpara.

3.25 Ilpwm neiicTBun HHrUOUTOpaA, 00Ia1AI0UIETO CTPYKTYPHBIM CXOJICTBOM C CyOCTpaToM,
HaOJI0AeTCs CIAeYIOMUI BUJI TOPMOXKEHUS:

1. HEKOHKYpEHTHOE;

2. KOHKYPEHTHOE;

3. alIoCcTepUYecKoe;

4. Hecnenuduyeckoe.

3.26  HeoOpatumbie HHTUOUTOPHI (HEPMEHTOB:

1. ropmoHBI;

2. COJIM TSDKENBIX METAJUIOB B BEICOKUX KOHIICHTPAIIHAX;

3. COJM LIEJIOYHO-3€MENbHBIX METAJJIOB;

4. u30bITOK cyOcTpaTa.

3.27 K cnenududeckoit peryasiuu akTHBHOCTH ()EPMEHTOB OTHOCHUTCS

1. BiusiHUE TeMnepaTyphl;

2. BausHue pH;

3. BIHSHHE TOPMOHOB;

4. BIUSHUE NOHHOM CHUIIBIL.

3.28  MexaHu3M JeMCTBUS KOHKYPEHTHBIX HHTHOUTOPOB, 3aKIIF0YAETCS B TOM, YTO HHTHOUTOD:
1. BBI3BIBAIOT JIeHATYypaLUIO GEPMEHTA;

2. W3MEHSIOT MPOCTPAHCTBEHHYIO KOH()OPMAIMIO aKTHBHOTO LIEHTPA;

3. OJIOKUPYIOT aKTUBHBIN IIEHTD;

4. OKHCIAIOT CyNb(OruApuiIbHbIE TPYIIBI EPMEHTA.

3.29  Yactb MoJeKyibl epMeHTa, 00ECIIeUMBAIOIAs TPUCOESAMHEHUE K HEMY OTPHULIATEIBHOTO
s dexTopa, Ha3bIBACTCS:

1. akTUBHBIN LEHTp;



2. aJNIoCTepUUYECKHUH LEHTP;

3. KaTaIUTUYCCKUH y9IacTOK.

3.30  MurubupoBaHue (pepMeHTa 110 TUITy OOpaTHON CBSI3U HA3bIBAETCS:

1. KOHKYpPEHTHBIM UHTUOMPOBAHUEM;

2. OECKOHKYPEHTHBIM HHIMOUPOBAHHUEM;

3. peTpouHTHONPOBAHUEM;

4. cMelIaHHBIM UHTUOUPOBAHHUEM.

3.31 HMBodepMeHTHI — 3TO:

1. ¢epmeHTHl, OTIIMYAONIUECS 110 (PU3MKO-XUMUUECKUM CBOMCTBAM, KaTAJIM3UPYIOIINE OJHY U Ty
KE PEaKIIHIO;

2. MyJIbTHMEpHI, 00J1a1al01IHe OIMHAKOBBIMHU (PU3UKO-XUMUUYECKUMU CBOMCTBAMU;
3. (depMeHTHI, KaTaTM3UPYIOIINE PAa3HbIe XUMHYECKIE PEAKIIHH;

4. QepMeHTbI, cHOCOOHBIE KaTaTU3UPOBATh HECKOJIBKO XUMHUYECKUX PEaKIIUH.

3.32 HeaktuBHO# (hOpMOI TPOTEONUTHICCKUX PEPMEHTOB SIBISCTCS:

1. anodepmenr;

2. mpoepMeHT;

3. Ko(epMeHT;

4. wuzodepmeHT.

3.33  KBasu-cyOcTpar npucoeuHseTcs K:

1. akTUBHOMY IIEHTDY;

2. aJNIOCTePUUYECKOMY LIEHTPY;

3. amodepMeHTy;

4. xodepMeHTy.

3.34  OrpunarenbHbiid 3¢ deKTop:

1. BaMseT Ha aKTUBHBIN LEHTP (PEPMEHTA U YCKOPSIET X0 PEaKIiH;

2. BbI3bIBaCT e(hOpMAIMIO AKTUBHOTO LIEHTpa pepMeHTa U 3aMEeIUISET X0/l PeaKIuH;
3. BBI3BIBACT OOPATHMYIO JACHATYpALUIO OenKa-pepMeHTa;

4. BBI3BIBACT HEOOPATHMYIO JICHATYpAIHIO (DEpMEHTA.

3.35 TlonoxwurensHbIN Y deKTop:

1. u3MeHseT KOH(POPMAIIHMIO AKTUBHOTO IIEHTpa (hepPMEHTa B YCKOPSET XOJ1 PEaKIINH;
2. BBI3BIBACT JePOpPMAIUIO aKTUBHOTO IIEHTPa (PepMEHTa U 3aMEIJISIET X0/ PEaKIIHH;
3. BBI3BIBACT 0OpATUMYIO JIeHATYpaluio GepMeHTa.

3.36 MexaHu3M JEHCTBUS AJUIOCTEPUUECKUX HHTHOUTOPOB 3aKII0OYACTCS B TOM, YTO OHU:
1. BBI3BIBAIOT JICHATYpAIUIO alOEPMEHTA,

2. ONOKUPYIOT aKTUBHBIN IIEHTP (hepMEHTa,

3. HapyIIAIOT MPOCTPAHCTBECHHYIO KOH(MUTYPAIIUIO aKTUBHOTO IIEHTpa (hepMeHTa.
3.37 K wmomuduxanuu ¢pepMeHTa He OTHOCUTCS:

1. nenatyparus anmodepMeHTa;

2. OTpaHMYECHHBIA MIPOTEOIIH3;

3. TMpHCOEIUHEHHE XMMUYECKHUX TPYIITHPOBOK;

4. amnocrepudeckuii dHPexr.

3.38 ManoHoBast KMCI0Ta TOPMO3UT AKTUBHOCTh CYKIIMHATIETUPOTreHa3bl B Pe3ybTaTe:
1. amnmocTepudecKoro HHruOUpPOBaHMUS,

2. cyOCcTpaTHOTO MHTHOUPOBAHMS,

3. KOHKYpPEHTHOTO WHTHOUpPOBAHHS;

4. peTpoMHrHOMpPOBaHMS.

3.39 B ocHoBe 00HapYyKeHUST (EPMEHTOB JISKHUT CIISTYIOIIEE UX CBOMCTBO:
cneuu(pUIHOCTb AeMCTBUS M KaTaIUTH4YeCKas aKTUBHOCTH;

TePMOTAOUITEHOCTE;

3aBucuMocTh OT pH cpenbr;

CIOCOOHOCTH K 3JIEKTpodope3y.

el A



3.40 K daxTopam, BIUSIONMM HAa aKTUBHOCTH (DepMEHTa MOCPEACTBOM U3MEHEHUs CTENIEHN
MOHHM3aLMH cyOCTpaTa M aKTUBHOTOLIEHTPA ()epMEHTA, OTHOCSTCS:

1. Temmneparypa;

2. pH cpensr;

3. COJIU TSKEINbIX METaJIOB,;

4. CcoNy MET0YHO3EMENbHBIX METAIJIOB.

3.41  Ilpwu neiicTBUU HU3KOM TemmepaTypsl ¢ GepMEHTOM MPOUCXOINT:

1. nenarypamus;

2. HeoOpaTuMasi UHAaKTUBAIHS;

3. oOpaTuMasi ”HAKTHBAIIHUSI.

3.42 CpaBHute 1Ba (pepMeHTA XKETYA0UHO-KHIIIEUHOro TpakTa. [londepure cooTBEeTCTBHE:

A- aMHHONIENTH/IA3a; 1- cunTE3UpYyETCS B OKETYIOYHON JKee3e
b- xapbokcunenrtuaasa. 2- CHHTE3UpYeTCsS B KIETKaX KUIICYHUKA

B -00a 3- OTHOCHUTCS K DHAOIENTUIA3aM

I' - a1 oiuH 4- OTHOCHUTCS K 9K30TENTHIa3aM

3.43 Kakue pepMeHThl He0OOXOIUMBI JUIsl ITOJIHOTO pacUIeTIEHUs] KpaxMaia 10 MOHOMEPOB?
1. caxapaza;

2. o-aMuJIa3a CIIOHLI;

3. IMemncuH;

4, wmanbpTasa;

5. o-amMmiIasa MmoKenyJ0uHOU KeJe3bl;

6. u30MajbTasa;

7. nakTasa.

3.44 B nenro3odocharaom myru HAJIDH? oOpa3yercs mox aeficTBueM (GEepMEHTOB:
1. 6-dochormoKkoHOIAKTOHARHI;
2. TpPaHCKETOJAa3bl;
3. TIoK030-6-pocdarmeruaporeHassr,
4. snuMmepassl;
3.45 VYkaxwure, Kakoil (PepMEHT HE UHIYLIUPYETCSI HHCYITHHOM:
JUIONPOTEHHIINTIA3A;
TOPMOHYYBCTBUTEIIbHAS JINTIA34,
UTpaTIINa3a;
TIII0K030-6-(hochaTaeruaporenasa;
bochodpykToKHHA3A.
46 HazoBwure dpepmeHT, 1eeKT KOTOPOTO BEI3BIBAET HUTPYIUHYPHIO:
kapOamoundochaTCUHTETA3a;
OpHUTHHKapOaMomITpancdepasa;
arpUHUHOCYKITMHATCUHTETA3a;
aprUHUHOCYKIIMHATIINA3A,
apruHasa.
3,47 Bupyc rpumnmna MoXeT BbI3BaTh HapyllIeHUE CUHTe3a KapoaMouihochaTCUHTETA3bI.
KoHIeHTpamus KakuxX BEIIeCTB B KPOBU IPU 3TOM YBEITHUUTCS?
MOYEBHUHBI;
TIIyTaMHUHA;
aMMHaKa,
aprUHHHA.
48 Ornpenenute MOCIeI0BATEILHOCTD AeCTBUs (pepMeHTOB B 1ukie Kpebca:
0-KeTOTJIyTapaTAeTUIPOTreHasa;
aKOHWTA3a;
ymapasa;
CYKIIMHATIETHIPOT €HA3a;
M30LUTPATIETUAPOTreHAa3a;

grwOdPRPRRLOOR~ONOE
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LUTPATCUHTA3A;
MaJjaTAeruiporeHasa;
cykunHuiIKoA-cuHTeTasa.

49 BriOepuTe BEIIECTBA, BHI3BIBAIOIINE HHTHOUPOBAHKUE MEPEUNCICHHBIX HUXKE (PEPMEHTOB:

Depmenmol. Hueubumopwi:
A — nupyBaTIeruiporeHasa; 1. AT®.
b — nutparcunrasa; 2. HAJIHo.
B — u3ouutparneruaporexasa; 3. muTpar.
I' — a-xkerormyrapartaeruaporesasa; 4. okcajoalnerar.
J| — CyKUMHATAETUAPOreHasa. 5. artetii-KoA.

6. pochopunupoBanue pepmeHra.

,50 dochodpykToKnHA3Y HHTHOUPYIOT:

A1D;

AT®D;

AM®O;

LUTPAT;

bpykT030-2,6- 6ricocdar.

3.51 AxtuBatopamu GpochoppyKTOKHHASHI SABIISIOTCS:

AID;

AT®;

AMO;
bpykT030-2,6-6nchocdar;
LIUTPAT.

T ema 4 Bumamunuol

4.

PONPE APONPAORMONPRAORAONPERORONE

1 Buonornueckoe 3HaYeHUE BUTAMUHOB 3aKIFOYAETCS B TOM, YTO OHU:
SIBJIAIOTCSI HCTOUHUKOM DHEPI'HH;
BXOJISIT B COCTaB TOPMOHOB;
SIBJIAIOTCS] CTPYKTYPHBIMH KOMIIOHEHTaMH KJIETOK;
BXOJISIT B COCTAB OEJIKOB COCIMHUTEIHLHON TKAHHU;
BXOJIAT B cOcTaB (pepMEHTOB B BUJIe KOYEPMEHTOB.

2 BuTtamMuHbBI-KO()aKTOPHI:

CBSI3BIBAIOTCS C (DEPMEHTOM TOJIBKO CIIA0BIMH CBSA3SIMHU;
CBS3BIBAKOTCA C @epMCHTOM TOJIBKO KOBAJICHTHO,
CBSI3BIBAIOTCS C aKTUBHBIM IICHTPOM (DepMEHTA BCEMH THUITAMH CBSI3EH;
CBSI3BIBAIOTCS C anoepPMEHTOM;
BCTPAMBAIOTCS B AKTHBHBIN IIEHTP epMEHTA.
3 DyHKINY BUTAMUHOB:
MHTHOUTOPHAS, TPAHCIIOPTHAS;
Ko(akTopHasi, KOCyOCTpaTHas;
pelenTopHasi, aHTHOKCHIaHTHAS,
perynaTropHas, UHTMOUTOpHAs;
peryasTOpHas, CTPYKTypHasl.

4 OcHoBHas @pyHkuusa ButamuHa B3(PP wnu HukotnHamua):

JNETUIPUPOBAHMUE;
NeKapOOKCUITUPOBAHHE;
alEeTUINPOBAHUE;
OKHUCJIUTEIbHOE 1eKapOOKCUINPOBAHHE.
5 OcHoBHas QyHKIMs BUTaMuHa Bg:
MIEPEHOC AlWJIBHBIX TPYIIIL;
MEPEHOC aMUHOTPYIIT, JeKapOOKCHITMPOBAHNE AMHUHOKHUCIIOT;
NepeHoC KapOOKCUIIBHBIX IPYIIIL;
MEPEHOC METHIIBHBIX TPYIIIL.



4.6 OcHoBHas ¢yHKLUS BUTaMuHa B!

KapOOKCHJIMPOBaHUE CyOCTpaTa;
JeKapOOKCHIMPOBaHUE cyOcTparTa;
MIEPEHOC AIMJIbHBIX TPYIIIL;
MEPEHOC METHIILHBIX TPYIIIL;
JIeruapupoBaHue cyocTpara.

7 OcnoBHas ¢ynkuus BuramuHa H (Ouotuna) :
BKJIIOUEHHUE KapOOKcuia B MOJIEKYTy CyOcTpara;
MePEeHOC aMUHOTPYIIIT,

MEPEHOC METHIILHBIX TPYIIIL;
MEePEHOC AIWIIBHBIX TPYIIII.
8 OcHoBHas pyHK1MA BUTaMuHa B1:

ydacTue B Ipolieccax Ae3aMUHUPOBAHUS;

y4acTHE B MPOLIECCAX OKUCIEHUS;

MEPEHOC aIMIIbHBIX TPYIIIL;

ydacTue B POILECCE OKUCIUTEIBHOTO 1EKapOOKCUIIMPOBAHUS KETOKUCIIOT.
4 9 Butamun C npuHUMaeET y4acTue:

1. B cTpyKType peaoKC-IIeNHd MUTOXOHAPUIA.

2. B peryisiuy BOJHO-COJIEBOr0 OOMEHa.

3. B peakIusax JeTHIpUPOBAHUS U JeKapOOKCUITMPOBAHUS.

4. B OKHCJIHUTEIHbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX, THAPOKCUIUPOBAHUN AMUHOKHUCIIOT U
CTEPOUJIHBIX TOPMOHOB.

4.10 Burtamun B2 sBisieTcsi cCOCTaBHOM 4acThiO KO(hepMEHTA:

(b1aBUHAICHUHIUHYKICOTHUIA.
HUKOTUHAMM/IAICHUHIUHYKIICOTH IA.
OHoTHHA.
nupuaokcanbdocdara.
4.11 Burtamun BssBisercs kodakTopom:
O A/JI-3aBUCUMBIX JIETUIPOTEHA3.
HAJI-3aBUCUMBIX AETUAPOreHas.
TpaHCaMHHa3.
. JIexapOoKcuias.
12 K BoopacTBOpHMBIM BUTAMHHAM OTHOCSITCS:
PP, H, Bg;
A, B, C, I
C P, K E;
B1, B2, B12.
13 K kupopacTBOPUMBIM BUTAMUHAM OTHOCSITCS:
A, B C I,
A, 1L E, K;
PP, H, B, Bc;
C,P,K,E.
4 AHTHUBUTAMHHBI — TO:
BEILIECTBA, BBI3BIBAKOIINE KOHKYPEHTHOE TOPMOKEHNE XUMUYECKUX PeaKLIUn
3TO MOAU(PHUKATOPHI BUTAMUHOB XUMHUYECKON TPUPOIBI
BEILIECTBA, BBEJCHUE KOTOPHIX BBI3BIBAECT I'MIIO— U ABUTAMUHO3
3TO COEMHEHHUS MOBBIIIAOIINE AKTUBHOCTh BUTAMHUHOB.
4.15 ButamuH F nipecTaBisitoT >KUPHBIE KUCTOTHI:
JIMHOJIEBAs!, OJICMHOBAs, apaXHUHOBAs
JIMHOJICHOBAsI, MAJIbMUTUHOBAS, OJIEUHOBAs
apaxuJIOHOBasi, MUPUCTUHOBAS, CTEAPUHOBASI
JIMHOJIEBAs, JIMHOJICHOBAs, apaXUIOHOBAs

PONE APONERAOSWNE
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5. JIMHOJICHOBAA, apaxXUJOHOBas, apaxXnHOBAA

Pernament IMPOBCACHUS TeCTI/IpOBaHI/Iﬁ

HasBanue Kon-Bo 3ananuii, | Homepa n HaumeHOBaHUS Kon-so | Bpems Ha
0aHKa MPEIBIBISEMBIX | Pa3/IeioB TecTa 3alaHid | TECTUPOBAHHE,
TECTOBBIX CTY/EHTY B MUH.
3ajaHu pasznene
Bruoxumus 30 BBenenue B 0MoXuMUI0O 60 70 MuH

benku 50

DepMEHTHI 52

I'opmonsbl 40

Buramunsr 55

HyxnenHoBbIE KUCIIOTBI 56

OOMeH BeIecTB U YHEPTUU 47

Metabonm3M OEIIKOB, JKUPOB U 140

YIJI€BOJIOB

KpI/ITCpI/II/I OLICHKHM TCCTOB

OLIeHI/IBaCMLII\/'I I1OKa3aTCJib Kom. 63.J'IJ'IOB, 06eCHe‘lI/IBaIOIHI/IX TIOJIYYCHHC!

3auer YJIOBJIETBOPHUT XOPOIIIO OTJINYHO
€JIbHO

[Mpouent HaOpanubix 6awioB U3 | Ot 55% wu | 55% u G6onee | 70% u | 85% u Gonee

100% BO3MOYKHBIX BBIIIIE boiee

KoanuecTBO TeCTOBbIX

3aJaHuM
15 8 Or8moll Ot 11 no 13 13 u Gonee
20 11 Orllpgold4 | Orld4mo17 17 u Gonee
25 13 Or13 no18 | Or 18 mo 21 21 u Gonee
26 14 Or 14 no 18 | Ot 18 mo 22 22 u 6onee
30 16 Orl6mo2l | Or2l go 26 26 u bomee
40 22 Ot 22 1028 | Or 28 no 34 34 u Oonee




7.3. OueHoYHble CpeACTBA JIA NMPOMEKYTOUYHON aTTecTAllMM MO HUTOraM OCBOEHHUS

AUCHHUIIINHBI

7.3.1. Bonnpochl K NPOMeKYTOYHOI aTTecTaluu

Cemectp 3
Ne Bomnpocsl k 3a4eTy ¢ OLeHKO
n/n

1 [TpeameT Guonornyeckor XMMUM U ero 3HadueHrne. OCHOBHBIE pa3ziesibl OMOXUMUM.

2 OO6m1as XxapakTepucTuKa U GyHKITUU OCIIKOB.

3 OO0m1as xapakTepucTuka U (PU3MKO-XMMHUECKHE CBOWCTBA aMUHOKHCIIOT.

4 Knaccudukamms aMuHOKHCIIOT.

5 CtpoeHue U CBOMCTBA AIMKJINYECKHX AMUHOKHCIIOT.

6 CtpoeHue U cBOMCTBA IUKINYECKHX AMUHOKHUCIIOT.

7 [lentuanas Teopust crpoenus: Oenka. CBoWcTBa MENTUIHON CBs3H. [IpuponHbIe IenTuab! U
WX 3HaUY€HHUE, UCIOIb30BAHNE B MUIIEBOM MPOMBIIIJICHHOCTH.

8 CTpyKTypHasi OpraHu3aims 0eJIKOB.

9 Knaccudukanuu OeskoB.

10 OcobeHHOCTH OETKOBOI0 M aMUHOKHUCIOTHOTO COCTAaBa MPOIYKTOB MUTAHUS PACTUTEIBHOTO
Y JKUBOTHOTO TTPOUCXOKICHUSI.

11 OO6m1ast XxapaKTepUCTHKa B CTpOeHUE (DEPMEHTOB.

12 AKTHBHBIN M aJIZIOCTEPUUYECKHUI IICHTPHI ()EPMEHTOB.

13 MexaHu3M J1eHcTBUS (PepMEHTOB. DHEprHs aKTUBALHH.

14 OOmme cBoiictBa (pepmeHToB. Perymsamus axtuBHOCTH (pepmenToB. Kiaccudpukauus u
HOMEHKJIaTypa ()epMEHTOB.

15 Hcnonp3oBanue GEepMEHTOB B TEXHOJIOTUU MEPEPAOOTKH ChIpbs PacTh-

TEJIBHOTO U )KUBOTHOT'O MPOUCXOKICHHUS.

16 OOm1ast xapakTepucTHKa U (YHKIUU HYKIEHHOBBIX KHCIIOT.
Xumunyeckuit cocta JJHK u PHK.

17 IlepBuynasi, BTopruyHas 1 TpetudHasi crpykrypsl JJHK.

18 [lepBuuHas, BropuuHas u TpetuyHasi ctpykrypsl PHK.

19 buonornueckuii kog. OO61iast cxema OuocuHTE3a OenKa.

20 OOu1ast XapakTepUCTHKA, KIacCU(UKAIM U MEXaHU3M JICHCTBHS TOPMOHOB.

21 beskoBble ¥ NeNTUAHbIE TOPMOHBIL.

22 ["OpMOHBI — IPON3BOAHBIE AaMUHOKHCIIOT.

23 CreponiHbIC TOPMOHBI.

24 OOmass xapakTepucTHKa ©  KiIaccupuKanus BUTaMUHOB. [loHsATHE a-, THIO-
TUIIEPBUTAMUHO30B.

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

26 BonopactBopumeie BUTaMHUHEBI (B1,B2,B3,B5,B6,B12,Bc,C,H,P). Crpoenue.
buonoruueckoe 3nayenne. Kobepmentnas GyHKIMS BUTAMHHOB.

27 CopepxaHre BUTAMHUHOB B CBHIPhE M MPOAYKTaX MHUTAHUSA PACTUTEIBHOTO M >KUBOTHOTO
MPOUCXOXKACHUSA. 3aBUCHMOCTh COXPAaHHOCTH BHUTAMHHOB OT BHIA OOpaOOTKU CHIPbS
(TerutoBasi, X0JIOZOBAs U T.1I.).

28 OO6m1as xapakTepucTuka MeTaboan3Ma. AHa00IM3M U KaTabOoJIn3M.

29 [IpeBpaiieHust sHEpruM B OpraHu3Me. BbICOKOHEpreTMyecKkue M HHU3KOIHEPreTH4ecKHe
COCIMHEHUS. DHEepPreTHueckasi IEHHOCTh CBHIPhsi M MPOAYKTOB MUTAHUS PACTUTEIHHOTO U
YKMBOTHOT'O IIPOUCXOXKJICHHSL.

30 buonornueckoe OKHMCIEHUE.

31 Ctpoenue ¥ pyHKIITMOHUPOBAHME ABIXAaTEIBbHON e, MeXaHu3M CONPSIKCHUs] OKHCICHHS C




dbochoprmpoBaHHEM.

32 O6bmas xapaktepucTuka oomMeHa 6eskoB. PakTOphl, BAUSIONINE HA COCTOsSIHHE 0OMEHa.

33 A3oTHCTBIN OanaHc. brojorndeckoe 3HaYCHHUE €ro ONPeICIICHUS.

34 [lepeBapuBaHue, BcachblBAHME W THHEHHE OCJIKOB B JKEIYAOYHO-KUIIEYHOM TpAakKTe.
Oco0OeHHOCTH TIepeBapUBAHHUS M YCBOSIEMOCTH OCIIKOB PACTHTEIBLHOTO W >KHBOTHOTO
MPOUCXOKICHHUS.

35 [TpomexyTOUHBIH oOMeH aMUHOKHUCIIOT. Peaknum  ge3amMuHupoBaHus, Je-
KapOOKCHIIMPOBAHUS U TPAaHCAMUHUPOBAHUS.

36 [lyTu yTunu3anuu aMMuaKka B OpraHusMe.

37 OpHUTHHOBBIN IIMKJI MOYEBUHOOOpA30BaHUS.

38 OO6meH cnokHBIX 0enkoB. OO0pa3oBaHNE MOYEBOM KHCIIOTHI.

39 [TaTonoruu o6meHa 0€TKOB M1 AMUHOKHUCJIOT.

40 OOmiasi xapakTepucTHKa M KiaccHuUKaius  yrieBofoB. OCOOEHHOCTH YIJIEBOJHOTO
COCTaBa CBIPbSl PACTUTEIHLHOTO M >KHBOTHOTO IMPOUCXOXKACHHS. YTIEBOIBI B MPOTYKTaxX
MUTaHUSL.

41 OcHoBHBIE TpeacTaBUTEeNN MOHocaxapunoB. CtpoeHue. buomorndyeckoe 3HaUCHUE.

42 OCHOBHBIE MPEACTABUTEIN OJUTOCAXaAPUIOB U MOTHCAXAPHUIOB.

43 OOm1ast xapakTepUcTHKa OOMEHa YTJIeBO/IOB.

44 V3MeHeHuss maciia B Mpoliecce XpaHeHUs. [uaponuThyeckas W OKUCIUTENbHas Mopya
KHUPOB.

45 ®daxTophl, BIUSIONINE HA CTOUKOCTH Maciia mpu Xxpanenuu. Ctadbunuzatopsl. KoHcepBaHTHI.

46 AnHa3poOHBIN pacnal TI0Ko3bl. Peakiun. bruonorunueckoe 3HaueHue.

47 AnpoOHBIH pacnaj ritoKo3bl. Jtansl. O0mmas XxapakTepucTUKa. 3HaYeHHeE.

48 ITukn tpukapboHoBeIX KucnoT (1mwkn KpeOca). Peaknmu. bruomorndaeckoe 3HaueHue.

49 Ilento3odocdarnpiii myth. OOMIas XapaKTEPUCTHKA. 3HAUCHHE.

50 Bbpoxenne — Bupl, 3HaueHue. Mcnonb3oBanrue B MUIIEBOM MPOMBIIIUIEHHOCTH.

51 OO6m1as XxapakTepuCcTHKa OOMEHA TIMKOTEeHA B OPraHu3Me.

52 ITaTosiorum oOMeHa yrieBojI0B.

53 OObmias xapakrepucTuka U Kiaccuuranmus ITunuaoB. OcOOEHHOCTH JIUMUIHOTO COCTaBa
CBIPBSl PACTUTEIIEHOTO M JKHBOTHOTO TIPOUCXOKICHUSI.

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

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

56 XKenunbie kucnoTsl. Posb B mepeBaprBaHue JUIHIOB.

57 [TpomeKyTOUHBIH 0OMEH JTUMHI0B —OKHCIICHUE KUPHBIX KUCIIOT.

58 OO011as XxapaKTepUCTHKA CUHTE3a X0JIeCTepHHA.

59 [TaTonoruu oOMeHa JIUMUIOB.

60 B3anmocBsi3b 00MeHOB 0€TTKOB, JKHPOB U YTJIEBOJIOB.

61 OCHOBHBIE MaKpO- U MUKPO3JIEMEHTBI, OMOJIOrM4YE€CKOe 3HAYEHNE U OOMEH B OPTaHU3ME.

62 OCHOBHBIE MUHEPAJLHBIC BEIIECTBA MPOJIYKTOB MHUTAHUS PACTUTEIBHOTO U >KUBOTHOTO
MIPOUCXOKICHHUS.

7.3.2. Kputepuu 1 HOPMbI OlleHKH
dopma
Cemectp TPOBEACHHUI Kpurepuu u HOpMbI OlIEHKHU

MPOMEKYTOUYHOH

aTTecTanuu

9K3aMeH (110 COTIHIHOY Tekynmit peUTHHT COCTaBISET
HAKOIUTEIEHOMY 85-100 GamoB

pPENTHHTY) «XOpOLLO» Texkynmi peuTHHT COCTaBISIET




Cemectp

®opma
NPOBeJCHUs
MPOMEKYTOYHOM
aTTecTanuu

Kpurtepun u HOpMbI OlleHKH

70-84 6aioB

«KYHAOBJICTBOPUTECIIBHO»

Tekymuii peUTUHT COCTaBIISAET
55-69 6amioB

«HCYOOBJICTBOPUTCIIBHO»

Tekyuuii peUTUHT COCTaBISET
MeHee 54 6aiuioB




8. YueOHO-MeTOANYEeCKOE U HH(POPMALINOHHOE 00ecneyeHne TUCIUITHHbI

8.1. O0s3aTe1bHAs JIUTEPATypa

Ne
/o

ABTOpBI,
COCTABHTEJIH

bubéanorpadgunueckoe onucanue

Tun (yueOHuk, yueoHoe
nocoodue, yueoHo-
MeToAu4YecKoe mocodue,
NMPAKTHKYM, JIp.)

Tox
M3JaHUs

KonnuecTBo B Hay4HOl
ouoamnoreke /
HaunmenoBanue DB5C

JI. TI. ’'annomenoBa.

Buoxumus : MeTOAUYECKHE YKa3aHus / COCTaBUTEIIb
JI. II. 'nunomennoBa. — Camapa : Cam['AY, 2021.
— 40 ¢. — TekcT : anmekTpoHHbIH // JIaHb :
AJIEKTPOHHO-O0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/179596 (nata
obpamenus: 20.01.2023). — Pexxum noctyna: ans
aBTOPH3. TIOJIb30BATEIICH.

yuebHoe rocobue

2021

9BC Jlanp

Poroxwun, B. B.

Poroxwun, B. B. IIpaktukym no Onoxumum :
yaeOHoe nocobue / B. B. Poroxxun. — CaHkt-
ITetepOypr : Jlanb, 2022. — 544 ¢. — ISBN 978-5-
8114-1586-1. — TekcT : anexTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMOImoTeuHas cuctema. — URL:
https://e.lanbook.com/book/211406 (mara
obpamenus: 20.01.2023). — Pexxum noctyma: mist
aBTOPU3. TI0JIB30BATEIICH.

yuebHoe rmocobue

2022

OBC Jlasb

M. B. EmennsH0Ba

buoxumust : yae6HOe mocobue / coctaButenn M. B.
Emenbsnosa [u ap.]. — Apxanrensck : CADY,
2021. — 117 c. — ISBN 978-5-261-01556-7. —
Texcr : anexTpoHHbIN // JIaHb : AIEKTPOHHO-
oubimoreynas cuctema. — URL:
https://e.lanbook.com/book/226985 (mara
obpamenus: 20.01.2023). — Pexxum noctyma: nis
aBTOPH3. TIOJIb30BATEIICH.

yuebHoe rmocobue

2021

9BC Jlanp

8.2. JlonosHuTEIbHAS JUTEPATYPA




Tun (yueOHuk, yuedHoe

KoJsnyecTBO B HAy4YHOM

Ne ABTOpBI, bubéanorpadguyeckoe onucanue nocoodue, yueoHo- T'on
oudamnorexe /
n/n COCTABHTEJH MeTonYecKoe nocooue, | H3JTaHUsA
HaunmenoBanue DbC
NMPAKTHKYM, JIP.)
1 | Konomaros, 1O. B Konomnaros, FO. B. buoxumust >kuBOTHBIX : y4eOHOE y4eOHHK 2022 OBbC Jlaub
nocooue / FO. B. Konomaros, C. B. BacuibeBa. —
Cankr-IleTepOypr : Jlans, 2022. — 384 ¢. — ISBN
978-5-8114-1823-7. — TeKcT : DJIEKTPOHHBIH //
JlaHb : 251eKTPOHHO-OUOIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/211931 (nata
obpamenus: 20.01.2023). — Pexxum noctyma: mis
aBTOPU3. OJIL30BATENECH.
2 | O.Jlennena, H. D. buoxumus : yuebHoe nocobue / B. B. Jlenesuu, 1. yuebHoe nocobue 2022 ObC Jlanb

[Terymok, A. T'.
Bunnnkasa

O. Jleguena, H. 3. [lerymoxk, A. I'. Buaurikas ; mos
penakuuei B. B. Jlenesuua. — I'pogno : I'pI'MYVY,
2022. — 412 c. — ISBN 978-985-595-696-0. —
TexcT : anexTpoHHbIH // JIaHb : 3J€KTPOHHO-
oubmoteyHas cuctema. — URL:
https://e.lanbook.com/book/283535 (nata
obpamenus: 20.01.2023). — Pexxum noctyma: mist
aBTOPU3. TI0JIb30BATEIICH.




1.

8.3. Ilepeyennr npodeccHOHANBHBIX 0a3 JaHHBIX W HH(POPMALNMOHHBIX CHPABOYHBIX
CHCTEeM

EnuHoe okHO AO0CTYyIla K O6pa30BaTeJ'IBHHM pecypcam.

[DNeKTpOHHBIN  pecypc]:

bubnuorexu BY3o08. Pexxum poctyma: http://window.edu.ru/unilib

2. Wadopmammonusnii mopran «[lumeBuk». [DinekrpoHHbI pecype] Pexum mocryma:
http://mppnik.ru
3. Karanor 'OCTos. [OnexTponnslii pecypc]: Karanor. Pexxum nocryna:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html
4, WebofScience [DnexTpoHHBIH pecypc]: MynmbTHIAUCHHMIUIMHApHaspedepa-TuBHas 0asa
nanubix. —  Philadelphia:  ClarivateAnalitics, 2016 — Pexwum  goctyna:
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHIL.
5. Scopus [DnekTpoHHbIi pecype]: pedepatuBHas 6a3za mannbix. — Netherlands: Elsevier,
2004 — Pexxum nmocTyma: scopus.com. — 3ari. ¢ dkpaHa. — 3. pyc., aHTIL.
6. Elibrary [DnexTpoHHbII pecypc]: Hay4dHas 31eKTpoHHas O6ubinuoreka. — Mocksa: HOB,
2000. — Pexwum moctyna: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHTJL
8.4. IlepeyeHb NPOrpaMMHOro odecrneyeHus
N HaunmenoBanmue I1O PeKBH3NTbI A0roBopa
n/n (naTa, HOMep, CPOK JIeiiCTBHUA)

1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok mericTBus —
WinPro 10 RUS Upgrd OLP NL 0eccpouno; koHTpakTNe 1653 ot 14.12.2018, cpok
Acdmc JICHCTBHSI — OECCPOUHO

2 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok neiictBus —
Office Stdandard 2013 Russian OLP | 6eccpo4no
NL AcademicEdition

3 | Koncynpranarllnroc noroBop Ne 1522 ot 25.12.2015, cpok aeictBus —

OeccpouHo

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM I OCYLIEeCTBJICHHUS
o0pa3oBaTeIbHOI0 NMPOLECcca MO AUCHHUIINHE

Ne
n/n

HanmenoBaHue 000py10BaHHBIX y4eOHBIX
Ka0UHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
JAp. 00bEKTOB /I POBeAeHUsI
NMPAaKTH4YeCKHUX U J1a00PaTOPHBIX 3aHATHH,
NMOMeIIeHU 1JI151 CAMOCTOATEeNbHOMI
padoThI o0yuaomuxcs (Homep
ayJAUTOPHH)

IlepeyeHb OCHOBHOTO 000pPY/10BAHUA

YueOHast ayauTopus s
3aHATUH  JIEKIIMOHHOTO THUMA. YdYeOHas
ayoquTOpUs AN TPOBENEHUS  3aHATHI
CEMHUHApPCKOro THMA. YueOHas ayauTOpHs
s KypPCOBOTO IPOEKTHPOBAHUS
(BBIMIOJTHEHUSI KYPCOBBIX paboT). YueOHas
ayauTOpHUS JUIS TPOBEACHHS TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAlUi. YdueOHas
ayoquTOpUsl AN TPOBENEHUS  3aHATHI
TEKYIIETO KOHTPOJII ¥  TMPOMEXYTOYHOM
arrectanmu. (A-304)

IMPOBCACHUA

Crounbl YUEHUYECKUE JIBYXMECTHBIC
(MOHOOJIOKH) , CTOJI TPENoAaBaTEIbCKUN |,
CTYN MpernoaaBaTeIbCKHiA , J0CKa
aynuTopHas (MeoBasi).

VYueOHas AyaAUTOpUA JJIA IMPOBCACHUA

Cromnl YYCHHUYCCKUC ABYXMCCTHBIC



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html

HaumenoBaHnue 000py10BaHHBIX YUeOHBIX
Ka0OMHETOB, JJa0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBeAeHU S

iﬁ[ NPaKTHIECKAX U J1a00paTOPHBIX 3a}muTm“4, IlepeyeHb OCHOBHOIO 000PY/10BaHMS
noMenieHuii VI caMOCTOSATEILHOI
padoThI 00y4armmMxcs (HoMep
ayAUTOPHH)
3aHATUN  JIEKIIMOHHOTO THHa. Yd4eOHas | (MOHOOJIIOKM), CTOJ  MpenoaaBaTeIbCKUMN,
aymquTOpUS IS TPOBEIEHUS  3aHATUH | CTYyI MPernoaaBaTeIbCKHIA , JI0CKa
CEMUHApPCKOr0o THIA. Yd4eOHas ayauTopwsl | ayAuTOpHas (menoBas), Tabnuma
IS KypCOBOTO npoexTupoBaHusi | Meneneena .
(BBIMOJTHEHUST KYPCOBBIX paboT). YueOHas
ayqUTOPHUS JUIS TIPOBEACHHS TPYIIOBBIX U
WHIWBHUIYATbHBIX KOHCYJIbTAllMA. YueOHas
ayoquTOpUS NI TPOBEJEHUS  3aHSATHI
TEKYIIETO KOHTPOJS U TMPOMEXKYTOUHOM
arrectarnuu. (A-306)
YueOHass aymutopusi ans  nposenenus | Cton YUEHUIECKUH TPEXMECTHBIN
3aHSATUHA  JIEKIMOHHOTO TumMa. YdyeOHas | (MOHOOJIOK), CTON MPEenoJaBaTeIbCKuil, CTy
aymqUTOpUsSl  JUIS  TIPOBEIEHUS  3aHSATUH | MPeroaBaTeIbCKHUMA JIOCKa ayIuTOpHas
CEMHUHApPCKOro TuIa. Yd4eOHas aymuTopws | (MegoBas)
TUISL KypCOBOT'O MPOSKTUPOBAHUS
3 | (BBINOJHEHUST KYPCOBBIX pabor). YuecOHas
ayTUTOPHUS JUIS TIPOBEACHHS TPYIIOBBIX U
WHANBUAYAIbHBIX KOHCYJIbTAllMi. YueOHas
aymquTOpUSl  JUIA  TIPOBEJCHUS  3aHATHI
TEKYIIETO KOHTPOJS U TMPOMEXKYTOUHOM
arrecraiuu. (A-307)
VYueOnass ayautopuss ansg  nposeneHus | CToin  y4eHMYECKUH JBYXMECTHBIH  CTYJ
3aHSATHIA JIEKIMOHHOTO THMA. YdYeOHas | yAeHWYECKUH, BCTPOCHHBIM MmKad,  CTOI
aymTUTOpPUSl  JUIA  TPOBEJEHUS  3aHATHH | MPEToaBaTeIIbCKHMA, CTYyT
CEMHUHApPCKOro THMA. Y4eOHas ayauTOpus | MpemnoJaBaTeNbCKuil, IKad , JOCKa
s KypCOBOTO MIPOEKTUPOBAHMS | ayUTOpHast  (MeJoBas), 9KpaH It
4 | (BBIIOTHEHUS KYpPCOBBIX pPaboT). YueOHas | MpOEKTOpa HACTCHHBIN, OTHETYIIUTEIb.
ayauTOpHUs U TPOBEACHUSI TPYIIOBBIX U
WHAVNBUAYAIBHBIX KOHCYIbTAIMA. YueOHas
ayoquTOpUsl AN TPOBEJNEHUS  3aHATHI
TEKYIIET0 KOHTPOJS U TPOMEKYTOUHOM
arrectanun. (A-308)
JlaGopartopust TexHOMOTHH TTpUTOTOBICHUS U | [leur koHBeKIMOHHAs anekTpudeckas [TKY-
OIICHKM KadyecTBa MUIIEBBIX NPOAYKTOB. (A- | 530; mmTa sJeKTpuyeckas Ha IOJCTaBKe
313) OII-4I1; OnuaHMNA Hnekrpudeckas HKN-
CDE400; Crombel mabopaTOpHBIH .; CTEIax
JUISL TIOCYIIbl  JACPEBSIHHBIN;  XOJOIUIBHUK
Indesit; cTemmaxku MeTaUIMYECKHE 6 IOJIOK;
5 OBHHA ¢ CTOJ

IByMsl ~ BaHHAMU;
1a00paTOPHBIA METATMYECKUN; OBOILIEpE3Ka
HKN-FNT; ruranetapHas TecToMecHIbHas
MaIIVHa; napb MOPO3HIIBHBIN;
71a00paTOPHBI CTON MPUCTEHHBIN ; MIKadbI
st peaktuBoB; CtTosbl 1a0OpaTOpHBIN €
MOJIKAMH ; CTOJI JIaDOpaTopHble 6e3 MOJIOK ;




HaumenoBaHnue 000py10BaHHBIX YUeOHBIX
Ka0OMHETOB, JJa0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBeAeHU S

iﬁ[ NPaKTHIECKAX U J1a00paTOPHBIX 3a}muTm“4, IlepeyeHb OCHOBHOIO 000PY/10BaHMS
MoMelleHHuil 1J1sl CAaMOCTOSTeIbHOI
padoThI 00y4armmMxcs (HoMep
ayAUTOPHH)
TabypeTbl  J1abOpaTOpHbIE ; PaKOBUHBI,
Cronsl  ;mabopaTopHble C  ANMKAMH
KOMIUTIEKT XJIeOOTIEKapHOTO OO0OpPY/IOBaHMS;
mKad; 10cKa ayIuTopHas (MeJoBasi); TyMOBI;
mkad BBITSHDKHOW MOJYJIBHBIA HAMOJIbHBINH;
XOJIOAWIBHHUK; CTOJ MPENoJaBaTelIbCKUil;
CTYJI MPENOJIaBaTEIbCKUI
6 [Tomemenue st camocTosiTebHOW padoThl | Cton ydeHuveckuid, ctyn, [1IK ¢ BeixomoM B
crynenros. (I'-401) CETh UHTEPHET
[Tomemenue st CaMOCTOSITENIBHOW paboThl | mikadbl g JOKYMEHTAllud,  JOCKHU
7 | crynenros. (C-401) MAarHuTHBIE, CTOJIBl THChMEHHbBIC, CTOJIBI
KOMITBIOTEPHBIC
Komnerorepnsiit kinace. Yuebnas ayautopusi | CTomisl Y4EHUYECKHUE, CTOJI
JUIsL TIPOBEACHUS 3aHATHH JIEKUMOHHOTO | MPEernoAaBaTeIbCKHM, CTYyI, JIOCKa
TUna. YueOHas ayIuToOpHsl JUIsl IPOBEACHUS | ayIuTOpHAs (MapKepHasi), KOMIBIOTED.
3aHSATHIA CEMUHAPCKOro THUMA. YdeOHas
aAyIUTOPHS ISl TIPOBEJICHUS JIaDOPaTOPHBIX
8 pabot. YuebHast aynuTopus Uisi KypcOBOTO

NPOCKTUPOBAHUS  (BBIMOJHEHUS KYPCOBBIX
pabor). VYuebHas ayaUTOpUS ISt
MPOBEICHUS TPYIIOBBIX U WHINBUIYaTbHBIX
KOHCYJbTAllMid YueOHas ayauTopus s
MPOBEJICHUS 3aHITUN TEKYIIEr0 KOHTPOJIS U
npomexxyrouHoii arrecrarmn. (YJIK-812)
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