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JlueT perucTpanuu H3MeHeHHIi U 10NOTHEeHHi

Jlata, Ne
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MH(OPMALIHOHHOTO npoTtokoi Nel

obecrneyeHus QUCIHUTLIHHBI




1 Leau ocBOCHNS AUCHUNIMHBI

[enbio ocBOeHUS AUCHUTIITNHBI «BHOXUMUS» SABISIOTCS:

- (hOpMHUPOBAHHE TECOPETHUECKUX 3HAHHUIA O TPOIECCaX, MPOUCXOAIIINX B KICTKAX KUBBIX
OpraHHU3MOB;

- U3y4YE€HHE XMMHUYECKOTO COCTaBa >KMBBIX OPraHU3MOB, CTPOEHHUS U CBOWCTB €r0 TKAHEM,
COBOKYITHOCTH IIPOLIECCOB, JICKALINX B OCHOBE KHU3HEACITEILHOCTU

- u3ydeHHe (EPMEHTHBIX CHUCTEM U OMOXMMHUYECKUX MPOIECCOB, MPOTEKAIONUX KaK B
LIEJIOM OpPraHU3Me, TaK U B OTJEJbHBIX TKaHSIX M OpraHax, 4To JAaeT CHEeIHAIUCTY M0 TEXHOJIOTUU
MPOJAYKTOB OOIIECTBEHHOTO IMHTAHWS 3HAHUS CBONCTB U BO3MOXKHOCTEH PallMOHAIBHOTO
UCIIOJIb30BAaHUSL ChIPbsl, TOHMMAHUSA OCOOEHHOCTEH TEXHOJOIMYECKHX IPOLIECCOB TaK, YTOOBI
00ecreunTh MaKCUMaJIbHOE COXpPAaHEHHE B ChIpb€ M TOTOBBIX HW3JCIUAX HCXOIHBIX
COCTaBJISIOIIUX.

2 MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

NMOAr0TOBKH OaKajaBpa

Huctunnuna b1.5.09 «buoxumus» Bxoaut B 0a30Byr0 yacTh O650ka 1 oOpazoBaTenbHON
MPOTPAMMBI.

JucnunnuHa wu3ydyaercas Ha 2 Kypce, JId €€ U3Yy4eHUs HEeoOXOAMMBI 3HaHMS,
chopMuUpOBaHHBIE B PE3yNbTaTe M3yUYCHHS AUCHUIUIMH «Dusukay, «buonorus», «Xumusy,
«MeTtobl HCcClIeJOBaHUS CBOWCTB ChIPbSl U MUIIEBBIX IPOJLYKTOBY.

3HaHUS U YMEHUSI O0YYAIOIINXCS, TTOJIYYeHHbIC TIPH M3YyYEHUU NUCHUILUIUHBI «bruoxumus
OyayT HeOOXOIMMBI UM MPU W3YYEHUU TAaKUX AUCUUILINH, Kak «[lumeBas xumusy, «[lumesas
MUKpoOuoiorus», «OCHOBbI OMOTEXHOJIOTUNY, «be30macHOCTh MPOOBOJILCTBEHHOTO CHIPhS U
MIPOJIYKTOB MUTAHUS», 1JI HanmucaHus v 3amuTel BKP.

3 Komnerenuuu odyyarmuierocsi, popmupyemsbie B pe3y/jibTaTe 0CBOEHHS

AUCHMILUINHBI ¥ NJIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynmprate ocBoeHus aucHUIUTMHBI «broxumusy oOydaronmmiicss TOJDKEeH 00JanaTh
CJICAYIOIIMMHU KOMITETEHIIMSMU:

CtpyKTypHBIH
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00ydeHNs
KOMITETEHIINN

OIIK-2 cnoco0HOCTBIO pa3padaTbIBATHL MEPONPUSITHS IO COBEPLICHCTBOBAHMIO TEXHOJOIHYeCKUX
TPONEeCcCOB MPON3BOACTBA MPOAYKTOB MUTAHMS U3 PACTHTEJIbHOIO CHIPbSI

3HaTh - OCHOBHBIE META00JIMUECKHE YT IPEBPAICHHUS] YTIEBOJIOB, JIUINA0B, aMHHOKHCIIOT,
IIypPUHOBBIX, TUPUMHINHOBBIX OCHOBAHUM,
- (epMEHTATHBHBIA KaTaau3, MOHATHE O (epMEeHTax, aHTHTENaX, CTPYKTYPHBIX

Oenkax,

YmeTn - [POrHO3UPOBATH HAIPABICHHE M PE3yJIbTaT (U3UKO-XUMHUYCCKHX MPOIECCOB U
XUMHYCCKHX MPEBPANICHNN OHOJOTMYSCKH BaKHBIX BEIIECTB

Bnagets - METoJaM HCCeIOBaHUs (DU3UKO- XUMHUECKHUX CBOMCTB OHOJOIMYCCKH aKTHBHBIX
BEIIECTB

- HaBBIKaMH TPOBCIACHUA XUMHYCCKOTO H OHMOXHUMHYECKOIO OKCIICPUMEHTA U
0o OpMIICHHS €T0 Pe3yIbTaTOB

IIK-5 cnocoGHOCTHI0 HCMOJIb30BATHL B NPAKTHYECKOH 1eSTeJIbHOCTH CHelUAJTM3UPOBAHHbIC 3HAHMA
(yHnaMeHTaNbHBIX pa3fenoB (GU3MKH, XMMHHM, OMOXHMHH, MATEMATHKH A OCBOCHHMS (U3IHYCCKHUX,
XUMHYECKHX, OHOXMMHYECKHX, OMOTEXHOJIOIMYECKHX, MHKPOOHOJIOTHYECKHX, TemJI0(pu3ndecKux
MPOLECCOB

3HaTh - OCHOBHBIE TMOHATHA OMOXWMHHM, CTPOCHHE M (YHKIHMH YIJIEBOJOB, aMHHOKHCIIOT,
0€JIKOB, )KMPOB, BUTAMHUHOB U X META00JIN3M,

- KHHETUKY ()epMEHTaTHBHBIX PEAKIHH,

- OCHOBBl TCHHOM WHXXCHEpUHM B 00BEME, HEOOXOAMMOM i TOHHMAaHMs
OMOXMMHUYECKHX IPOLECCOB B NMPOU3BOACTBE NMPOAYKTOB MHUTAHUS U3 PACTUTEIHHOTO
CBIPBA.




YMeth - MPOrHo3upoBaTb XUMHYCCKUEC U OHOXHMHYECKUE MpeBpalicHusd OCHOBHBIX
KOMIIOHCHTOB ITPpX IIPOU3BOJICTBE ITHUILICBBIX IPOAYKTOB U3 PACTUTCIBHOTO ChIPbA,
- OCYIIECTBIIATH Ka4eCTBCHHBIN U KOJIMYCCTBCHHBIN aHAIIN3 AMHUHOKHCJIOT, 6CHKOB,
YIJI€BOJOB, )KHPOB M BUTAMHUHOB B PAaCTBOPAX, PACTUTCIBHBIX U )XKUBOTHBIX TPOAYKTAX
BHaZ[CTL - HaBBIKaMHU W TIpUEMaMH TPOBEACHUSA TEOPETUYCCKUX W DKCICPUMEHTAIBbHBIX

OMOXMMHUYECKUX MUCCIICOBAHMN B OOJIACTH MEPEPadOTKH PACTUTEIHHOTO CHIPHS
- HaBBIKAMH KOHTPOJS KAueCTBEHHBIX M KOJHYECTBEHHBIX XapaKTEPUCTHK CBIPBS,
1oy haOpUKaTOB M TOTOBBIX U3IEIHI




4 CTpyKTYypa U coliepKaHHue TUCHUIINHBI

OO01mast TpyA0€MKOCTh TUCIUTUIIMHBI COCTaBISACT 7 eauHuIl 252 yac:

—KoHTakTHas padora — 30,2 akaj. 4acoB:
— aymutopHas — 26,0 akaj. 4acos;

— BHeayJauTOpHas — 4,2 akaJl. 4acoB;

—camocrosTenbHas pabora — 209,2 akaj. 4acos;

—IOATOTOBKA K dK3aMeHy, 3aueTy — 12,6 akan. Jaca.
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CamocTosTensHO |BpinonaHenue OIIK-2-
e M3YYEHHE |IOMAIUHETO 3a/aHus |3y
yaeOHOH u
HAYYHO
1. [Ipenmer u 3amaum kypea | 2 1,7 i
JINTEPATYPHIL.
Pabota c
3JIEKTPOHHBIMU
OubIMOTEeKaAMH.
CamocTosaTensHo | Boimonnenue IK-5-
e M3yYEeHUE | IOMAILHETO 3a/laHus | 3yR
2. AMUHOKHCTIOTHI. yueOHOi U
Crtpoenue, pusuko- 5|9 10 |mayuso
XUMHYECKHE CBOWCTBA, JIATEPATYPHIL.
KnaccuuKanum Pabota c
3JIEKTPOHHBIMU
OnbnHoTeKaMu.
CamocrositenbHO |BpinonaHenue [1K-5-
e M3yYEeHUE | IOMALLHETO 3a/laHus | 3yR
3. CrpykTypHas y4eOHOH "
opra"m3anus OeIKoB, ) 10 |HayuHo
CBOMCTBa, OMOJIOTUYECKHE JIUTEPATYPHIL.
(YHKIIMH 1 IPUMEHEHHE Pabora ¢
3JIEKTPOHHBIMU
OnbnnoTekaMu.
4. Ctpoenue, pU3UKO- IloaroroBka k|3ammra I1K-5-
XUMUYECKHUE CBOMCTBA U 5 M 10 1abopaToOpHON |1abopaTopHOit 3yB
(GYHKIIUHM HYKJIEHHOBBIX pabore. paboThL
KHCJIOT
5. [Ipoueccol [MoaroToBka k|3ammura [K-5-
JUCCUMIJISIIIUYN U CUHTE3a | 2 4 10 |mabopaTtopHoli |mabopaTopHOU 3yB
OenkoB. OOMeH azoTa pabore. paboThL.
CamocTosTenbHO | BrinonHeHue ITK-5-
e M3yueHHE |IOMAlHEro 3a1aHus |3y
6. ®epmentsl. CTpoeHue, yue6HO# u
CHEIU(PUIHOCTD, GUZUKO- ol o 10 |mayumo
XUMUYECKHE CBOMCTBA, JIATEPATYPHIL.
byHKIUH Pabora c
3IEKTPOHHBIMH
OmbnroTekaMu.
7. O0wiee moHATHE 00 CamocTosTensHO |Beimonnenne TIK-5-
oOMeHE BEIIECTB ¥ SHEPTUH | 2 74 |¢ M3YHCHHC | TOMAIIHECTO 3aJaHus | 3yR
B OpraHu3Me yuebHoi 1




Paznen/ rema
JIACIIUATUTHHEI

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akan. vacax)

JICKIIUU
nabopar.
3aHATHUA
HpaKTHY.
3aHATHS

CamocrosiTensHast paboTa (B
akaJ. yacax)

Bun
CaMOCTOSITEIbHOM
padoTsl

®dopma Texymiero
KOHTPOJIS yCIIEBAEMOCTH
u
MIPOMEXKYTOYHON
aTTeCcTalux

Kopn v CTpyKTypHBIH
DJIEMEHT
KOMITIETEHITUU

HAYYHO
JUTEPATYPHIL.
Pabora C
3NEKTPOHHBIMHU
OMOJINOTEKAMH.

1.Crpoenue, huzuxo-
XUMHUYECKUE CBOICTBA U
(YHKIIH yTIEBOIOB

30

CaMOCTOSTENBHO
e H3yUYCHHUE
yaeOHOH u
HAY4YHO
JUTEPATYPHI.
Pa6ora c
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.

BrmonHeHne
JIOMAIIHETO 3aJaHus

I1K-5-

2. depMeHTATUBHEIC
MIPEBPAICHHS YTIICBOJIOB

21

30

CaMOCTOSTENBHO
e U3YyYCHUEC
y4ueOHOM u
HAY4IHO
JUTEPATyPHI.
Pa6ora c
ANIEKTPOHHBIMU
OMOJIMOTEKAMH.

BrimonHeHue
JIOMAIITHEr 0 3aJJaHus

[1K-5-
3yB

3.Knaccudukanmus,
CTpOCHUE U PYHKITUH
JIMIIAI0B

30

CaMOCTOSATEIBLHO
e U3yUYCHHUE
y4eOHO "
HAY4IHO
JIUTEPATYPHI.
PabGora C
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.

BrmoHeHne
JIOMAIIHETO 3a1aHus

[K-5-
3yB

4. OOMeH JIMITHIOB

25

CaMOCTOSITENHHO
e U3yUYCHHE
yaeOHOI "
HAY4YHO
JUTEPATYPHI.
Pa6Gora c
SIIEKTPOHHBIMHU
OMOJIMOTEKAMH.

BrimosHeHue
JIOMAIITHET0 3aJJaHus

[1K-5-
3yB

5. BuramMuHsl

20

CaMoCTOSTEIbHO
e H3yYCHUE
y4aeOHOM u
HAy4IHO
JIUTEPATYPBHI.
Pa6ora C
SIIEKTPOHHBIMHU
OHOJIMOTEKAMH.

BrmoHenne
JIOMAIITHETO 3aJaHus

6. l'opMoHBI

151

IloaroroBka k
3a4eTy

Koncynpranus

I1K-5-
3yB

Hmozo 3a kypc

12 | 14/41

209,2

IK3amen.
3auem,
KOHmMpONbHAA

aboma




5 Obpa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBanus TUCUMIUIMHBI «BHOXHMUS) NPUMEHSAIOTCS TPAJULMOHHAS U
UH(POPMALMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuuu mpoxoAaT Kak B MH(OPMAIMOHHOM (opMe, I'ie UMEET MECTO IOCIE0BATEIBHOE
U3JIO)KEHUE Marepuaja B AMCUUIIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO
BepOaJIbHBIMU CPEICTBAMHU, TaKk M B (opMe JieKuuii-Oecebl WIM AMAIOTa C ayJUTOpPUEH,
JEKIUMA C NOPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTakW», JEKUMU-KOHCYIbTAlHM, TIe
TEOPETUYECKUI MaTepual 3apaHee BbIJACTCS CTYAEHTaM AJIS CaMOCTOSITENIbHOTO U3YyUYeHHUS, JUIs
MOJATOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pazoM, JIEKIHUS MPOXOIUT IO TUITY BOIPOCHI-OTBETHI-
JUCKYCCHSL.

[ToMrMO 3TOr0 B JEKIMHM MOTYT HCIIOJIB30BAThCS 3JEMEHTHI MPOOJIIEMHOTO H3JI0KEHUS.
[TpoOnemHas JieKLMs HauyMHAETCA C BOIPOCOB, C MOCTAHOBKU IPOOJIEMBI, KOTOPYIO B XOJ€
U3JI0KEHHUS MaTepuana HeoOXOAMMO pPelHTh. Takas JIeKIUs MpeACTaBiIsieT COOON 3aHsTHE,
nperonaraioiee HHUIUUPOBAHHOE IpernojaBaTeseM IMPHUBICUCHUE ayJUTOPHUHM K PEIICHUI0
KPYIHOM Hay4YHOM MNpoOJIeMBbl, pacKpbIBAET BO3MOXHBIE IYTH €€ PEILICHHUs, I1OKa3bIBaeT
TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUUMOCTh AOCTMKEeHMH. Ha mpoGieMHON JieKuuu HOBOE
3HaHME BBOJUTCS KaK HEM3BECTHOE /s oOyyvaromuxcs. [lonyyenHas nHpopmalus ycBauBaeTcs
KaK JINYHOCTHOE OTKPBITHE €Le HEe U3BECTHOTO JIsl ce0sl 3HAHMSL.

Jis peanmuzanuu WHOOPMAMOHHO-KOMMYHHKAITMOHHON 00pa30BaTeIbHON TEXHOJIOTHH
HOPOBOJATCS JICKIUH-BU3YyaJIM3allMU, B XO0JIe KOTOPBIX H3JI0KEHUE TEOPETHYECKOro MaTepualia
COIPOBOKAAETCA MTPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepuall 3aKperisieTcss B XoJe J1abopaTopHbIX paboT, B X0J€ KOTOPBIX
yueOHass paboTa TNPOBOAMTCS B BHJE MPOBEACHUS KOHTPOJIS KauyecTBa TOTOBBIX OIIOA |
KynuHapHbeIXx u3genuii. Ha naGopaTopHbix paOoTax  BBINOJHSIOTCS —TIPYNIOBBIE  WIN
WHAMBUIyAIbHBIC 3aJ]aHUsl [0 TMpoWjaeHHOW Teme. IIpoBeaeHune abopaTOPHBIX padoT
HEOO0X0/IMMO TpeiBapsATh MHCTPYKTaXEM IO MpaBuiiaM Oe3omacHoi paboThl B J1a00OpaTOpHH.
OCHOBHBIM YCIIOBHEM JIOITyCKa CTYJEHTOB K JIaDOopaTOpHOU paboTe sBisieTcs Ux oOs3aTenbHas
MOJrOTOBKA K HEH C COCTAaBJICHHEM TeopeTnieckoro BeeaeHus. [lpu npoBeneHun 1abopaTopHbIX
3aHATHH UCTONB3YETCS METOJ KOHTEKCTHOTO 00y4Y€HUs, KOTOPBI MO3BOJISET YCBOUTh MaTepHall
IIyTEM BBIABIICHUS CBSI3€ MEKIY KOHKPETHBIM 3HAaHMEM M e€ro npumeHeHuem. Kpome Toro,
11€J1€c000pa3HO UCMOIb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOIO B3aUMOOOyUYeHus (MapHyo paboTy)
TpeX BHJOB: CTaTWYeCKas Iapa, AMHAMHUYECKas Iapa, BapHallMOHHAs Iapa; COBMEILas €€ C
TEXHOJIOTHEH MOJyJIbHOTO 00y4yeHHs. BBINOMHUB 3KCHEpUMEHT, oOydaromuecs GopMyIUpYIOT
0000111€eHHBIE BBIBOIBI 110 CEPUU OTBITOB, UCIIOJIB3YsI IPHUEMbI aHAIIOTUU M CPABHEHUS.

CamocrosTenbHass pabota oOyyaromuxcs SIBISETCS OAHUM U3 Hauboiee 3((PEeKTUBHBIX
CPeACTB pPa3BUTHUA MOTpeOHOCTH K Oyaymiemy camooOpaszoBaHuio. CamocTosiTenbHas paboTa
oOydaromuxcsi BKJIIOUaeT B celsi camble pa3HOOoOpazHble (opMbl yd4eOHOHU JeATeabHOCTH:
BBITIOJIHEHHE JOMAIIHUX 33JaHuH, 3aBepiieHre opopMiIeHHs J1a0opaTOpHBIX paboT, U3ydeHHe
OCHOBHOTO M JIOMOJHUTEIBLHOIO MaTepHalia o yueOHMKaM U MOCOoOUsIM, YTeHHE U MpopadboTKa
Hay4YHOI nuTeparypbl B OMOIMOTEKe, HanmMcaHue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K
KOJJIOKBUYMaM, 3aueTaM, UTOTOBOI aTTecTaliH.

CamocrosTenbHas paboTa oOydyaromMXCsl JODKHA OBITh HAlpaBleHA Ha 3aKperuICHHs
TEOPETUYECKOr0 MaTepuasa, U3JI0)KEHHOI0 IpernoaaBaTeseM, Ha MpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOATENbHOE H3yYeHHe, Ha MOJIrOTOBKY K JIaOOpaTOPHBIM 3aHATHUSAM, BBIIOJHEHUE
JOMAITHUX 3aJaHU U MOJATOTOBKY K PYOEKHOMY M 3aKJIIOUHUTENbHOMY KOHTpouso. Ilomumo
3TOro, oOydyaroIuecsl MPeJCTaBIAIOT Pe3yabTaThl CBOEH CAMOCTOSTENBbHOW pabOThl B BHUJE
MpEe3EHTalNM.

IIpu mpoBeneHMH PYOEKHOTO M 3aKIIOUUTEIBHOTO KOHTPOJS OCHOBHBIMH 3ajlayaMH,
CTOSAIIUMMU Tepes IMpernojaBaTesieM, SBISIOTCS: BBISBICHHE CTENEHU MPaBUIBHOCTH, 00beMa,
rJ1yOuHBI 3HAHUN, YMEHUH, HABBIKOB, MOJYYSHHBIX NPH U3YYCHUH Kypca Hapsdy C BbISIBICHUEM
CTENEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHUHU NIOTy4YE€HHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTHBHBIE CPEACTBA IO3BOJISAIOT 3KCIEPUMEHTHUPOBATH C HOBBIMHU
dopmamu KOHTpoJs. OOydaroMMCsl MpeJUIaraloTcs TECThl U 3aJjaud B 3JEKTPOHHOM BHJE, C



AaBTOMATH3UPOBAHHOM CHCTEMON IpOBEpPKH. B oTianume OT OOBIYHOTO TECTUPOBAHMS TaKOM
croco0 KOHTPOJIS MO3BOJISIET CTYAEHTaM B JH000€ BpeMsi HPONTH TECT, MPOAHAIN3UPOBATh
OLIMOKH U TIPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOqMYeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM PadoThI CTY/ICHTOB

[lo pucuumnnuae «bHOXMMUS» TpeAyCMOTpEHAa ayAWTOpHAas M BHEAYAMTOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIIMXCs.

AynuropHas caMoOCTOsTEeNbHas paboTa OOyYaloUmMXcs Ha Ja0OpaTOPHBIX 3aHATHIX
OCYILECTBIISICTCS IOl KOHTPOJIEM MPENoaBaTeis B BUJe HAIMCAHUS BBIBOJOB M TEOPETHUECKUX
000CHOBaHMH 110 MPOBE/ICHHBIM OIIBITAM.

BHaeaynuTopHas caMocTrosTenbHas paboTa OOy4aroIUXCsl OCYIIECTBISETCS B BUJE
U3y4EeHUSI JIUTEPATypbl 10 COOTBETCTBYIOIIEMY pas3fely ¢ [popaboTKoil MaTepuana;
BBIINTOJIHCHUA JOMAIIITHUX 3aI[aHI/II71 1 NOATOTOBKU K KOHTPOJIIO.

Ilepeuennb J1abopaTopHbIX padoT:

JlaboparopHuas pabota Nel «LIBeTHbIE peakIy Ha OEIKH U AaMUHOKHUCIIOTBIY;
Jlaboparopras pabota Ne2 «PacTBOPUMOCTH OCIIKOBY;

Jlaboparopnas pabota Ne3 «Jlenatyparusi 6e1KOB»

JloManHssi KOHTPOJIbHAs padoTa:
Heo0xoaumMo OTMETUTD MTPaBUIIbHBIN OTBET (OTBETHI), 0OBO/ISl €r0 MOJHOCTHIO.

0 TeMe: KAMHHOKHCJIO0THI. CTpoeHHne, (PU3NKO-XMMHUYECKHE CBOICTBA, KiIacCHpUKAIUI
1. OrmeThTe TPOTEUHOTEHHBIE AMUHOKHUCIIOTHI:
a) Tpunrtodan
0) amaHuH
B) COJIOHUH
r)
2. Kakue »1eMeHThI BXOJAT B COCTaB aMHUHOKHCIIOT:
a) yrieposa
6) docdop
B) cepa
T') KHCIIOPOJI
3. Kakue rpynmbl BXOJAT B COCTaB 00II€H YaCTH aMUHOKUCIIOT

a) —CHs
6) - CH,OH
B) — COOH
r)— NH
4. Ykaxure, Kakoil xapakTtep umeet rpynmna —NH;
a) KUCJIBINA

0) OCHOBHO#
B) HEUTpanbHBIN
r) aMpOTepHBIN

no Teme: «CTpyKTypHasi opraHu3anus 6eJIKoB, CBOiicTBa, OMOJIOTHYecKUEe (PYHKIMHU U
NpUMEHEeHHEe»
1. Kaxk nassiBaetrcs cBsi3b —CO-NH-:
a) BOJIOPOTHAS
0) crnoxxHO3(upHas
B) TIETITU THAS
r) mpocTas d3pupHas
2. PazHble ypoBHH OpraHU3aIliy OCITKOB CTAOMIM3UPOBAHBI ONIPEICIICHHBIMU THITAMA



cBsizeit. [TonOepute K KaKI0My TPOHYMEPOBAHHOMY THITY CBSI3U OYKBEHHBII OTBET:

1.KoBasieHTHBIE CBS3U MEKIY
KapOOKCHILHBIMUA U aMUHOTPYIIIIAMH
pagrKaJIOB aMUHOKHUCIIOT.

2.CBs3b MEXAY 0- aMUHO- U 0i-KapOOKCH-
rpyNIUpPOBKaAMU aMUHOKHUCIIOT.

3.CBs3b MEXy paivKaiaMy LUCTEUHA.

4.BoiopoHbIe CBSI3U MEX1Y NENTHIHBIMU
TPYHIIAPOBKAMM.

5.BonopoaHbie CBSA3M MEXY paauKaIaMy
aMHUHOKMCIIOT.

6.I'mapodoOHBIC B3aUMOACHCTBUS
paJKaJioB aMHUHOKHCIIOT.

byKkBEeHHBIE BapUaHTBI OTBETA:
A —IlepBuuHas cTpykTypa
b — Bropuunas ctpykrypa
B — TpernuHnas cTpykTypa

3.KakoBa 0COOEHHOCTb KHUCIIBIX OETTKOB?
a) npeoOiasaHue JUKApOOHOBBIX KMCIOT
0) paBHOE COOTHOIIEHHE MOHOAMUHOUKAPOOHOBBIX 1
MOHOAMHUHOMOHOKAapOOHOBBIX KUCIIOT
B) ipeodiaanne JMaMUHOMOHOKApOOHOBBIX KHUCIIOT
r) 670K COCTOUT U3 MOHOAMUHO U MOHOKapOOHOBBIX KHCIIOT

4. Obparumas neHaTypanus OeiaKa NPOUCXOaUT MpH:
a) JUTMTEIbHOM HarpeBaHUM,
0) NeHCTBUM CHIIBHBIX KUCIIOT;
B) KPaTKOBPEMEHHOM BO3JICHCTBHH CIIHPTA;
I') 100aBICHUU COJIEH TSHKETBIX METaLIOB.

o Teme: «Crpoenune, PU3NKO-XMMHYECKHE CBOHCTBA M (PDYHKIMH HYKJIEHHOBBIX KHCJIO0T»
1. ®dynkmuum JJHK:
a) XpaHEeHHe TeHeTUYeCKO NH(OPMALINH;
0) nepenavya reHeTUYECKON HHPOPMAIINH 110 HACIEACTBY
JIOYEPHUM KJIETKaM;
B) Matpuna jis cuare3a PHK;
') y4acTHE B OKUCIUTEIbHBIX PEAKIUAX.
2. B monekyne /IHK He conepxurcs:
a) aJICHUH;
0) TUMUH;,
B) yparu;
') TyaHUH;
1) IIMTO3MH,
€) 1e30Kcuprbdo3a.
3. [IpocTpaHCcTBEHHOE COOTBETCTBUE a30TUCTHIX OCHOBAHUUIPYT APYTY B MOJIEKYJIax
HYKJIEMHOBBIX KHCIIOT OCYIIECTBIISIETCS 1O MPUHIINILY:



a) KOOIIEPAaTUBHOCTH;
0) KOMIUIEeMEHTapHOCTH,
B) KOIUIAHAPHOCTH.
4. HacnencrBenHas uHdopMalus, 3aliucaHHasi B BHJie TeHETUYECKOT0 KOJIa, XPAHUTCS B:
a) mosiekyne p-PHK;
0) monekyne u-PHK;
B) monekyne JIHK;
r) mosekyne T-PHK;
1) pubocome.

o Teme: «Ilpoueccbl TMCCUMMIISIIUM U CUHTe3a OejikoB. O0MeH a30Ta)

o teme: «@epmenTsl. CTpoenne, cienupUIHOCTD, (PU3NKO-XMMHYECKHE CBOHCTBA, PYHKINI)
1. depmeHTHI 3TO:
a) BEIIECTBA, KOTOPBIE UCTIONB3YIOTCS B XOJIE PEAKIUU;
0) BelecTBa, KOTOPBIE B X0JI€ PEAKIIMU MIPETEPIEBAIOT U3MEHEHUS,
HO I10 €€ 3aBEpLICHUH BO3BPALIAIOTCS B UICXOIHOE COCTOSHUE;
B) OCJIKOBBIC KaTaIM3aTOPHI;
T') BEIIECTBA, KOTOPBIE 00pa3yIoT KOMIUIEKC ¢ CyOCcTpaToM U
pa3pylIalTCcs B X0/JI€ PEaKLUU;
1) BEIIECTBA, YCKOPSIOIINE XUMUUYECKYIO PEAKIIHIO.

2. XUMHUYECKOEe IpeBpalleHne cyocTpara o0ecieunBaeTcs:
a) AUIOCTEPUIECKUM IICHTPOM;
0) peryasTOpHBIM IIEHTPOM;
B) a/ICOPOIIMOHHBIM IIEHTPOM;
T') KAaTATUTHYCCKUM IIEHTPOM.

3. IIpocTeTnueckas rpynmna GepMeHTOB — 3TO:
a) MECTO NMPHUCOEANHEHUs cyOCcTpaTa;
0) LIEHTP peryJsIIuu
B) Y4acToK (pepMeHTa, 00ecreunBaroINi NPUCOETMHEHNE
b dexTopos;
I') MECTO MPUCOEINHEHHSI KO(paKTOpa.

4.Kakoit ¢pepMeHT OCyIIecTBISET THAPOIUTHIECKUI pacniaja qucaxapuaa’?
a) JIIasa;
0) ammiIasa;
B) JIaKTa3a;
r) MenTuaasa.

o Teme: «O0mee noHsATHE 00 00MEHe BeleCTB M JHEPIrud B OPraHU3Me)

o Teme: «Crpoenue, PU3NKO-XMMHYECKHE CBOHCTBA M (PYHKIMH YIJI€BOAOB)
1. K OCHOBHBIM CBOMCTBAM YTJI€BOJOB OTHOCSITCSI:
a) YIJeBOIbl MHOTOATOMHBIE CIIMPTHI;
0) HalM4YMe Hepa3BETBIEHHOM LIEMTM aTOMOB YIJIEpO/a;
B) MOJIUMEDHI;
r) cootBeTcTBYIOT hopmynie (CH20) n.

2. Tlonucaxapuipl, COCCTOSIINAE U3 MOHOCAXAPHUIHBIX SIMHUI OJJHOTO THIIA, HA3BIBAIOTCS
roMonojJucaxapuaamMu. HpI/IMCPOM roMomnoJmcaxapuaa siBJsICTCA:
a) TJIUKOIIPOTEHH,



0) Kpaxmair;
B) TUIFOKO3aMHUH;
T') TJIFOKaroH.

3. MoHocaxapa 1o CTpyKType MOTYT ObITh JIMHEWHBIMH U UKINIeCKUMU. K UKIMYecKum
OTHOCSITCS:
a) ppykrosa;
0) ne3okcuprbo3a;
B) JIAKTO3;
') MaJIbTO3A.

no reMe: «@epMeHTATHBHbIE IPeBPalleHUs YIJ1€BOI0B
1. B nuxiie Kpebea obpasyercs:
a) 3 HAl, | ®Al, 1 ATD;
6) 3 AT®D, 3HAJIH,;
B) 3 HAJIH,, 10GAJIH,, 1 TT;
r) 12 AT®, 3 HAJL, 2 ®A/L

2. IITK umeet 3HEpreTHyecKoe 3HaUYe€HNe, TOTOMY, YTO TPUBOJINT:
a) K 00pa30BaHMIO BOJBI;
0) Boiienenuto COy;
B) 00pa30BaHMIO CyOCTPATOB ISl IbIXaTEIbHOM 1IETIH;
') 00pa30BaHUIO METAOOIUTOB JJIsI CHHTE3a HOBBIX BEIIIECTB.

3. IIpouecc rinmMkoan3a NpoTeKaerT B:
a) HUTOIUIa3Me KIIETKH;
0) MUTOXOHJIPUSIX KIIETKH;
B) SHJIOIUIACMAaTHYECKOM PETUKYIYME;
') MEKKJIETOYHOM MPOCTPAHCTRBE.

4. PerynsTopoMm yriieBOJIHOI0 0OMEHa B OpraHU3MeE SIBJISIETCSI TOPMOH, BBIpaOaThIBAEMBIi
KJIETKaMU TI0JDKEITYIOYHOM JK€JI€3bl, KOTOPBIM Ha3bIBAETCS:
a) rI00YyIIuH;
0) KodeuH;
B) UHCYJIVH;
I') IPOTEHUH.

no teme: «Knaccupukanus, crpoenre 1 GyHKIMHA JTHITHAOB)
1. K He3aMeHUMBIM KUPHBIM KHCIIOTaM OTHOCSTCS:
a) MacJisiHas ¥ NaJIbMUTHHOBAS;
0) MaTbMUTHHOBAS M OJICHHOBAS;
B) JIMHOJIEBAs U JTMHOJICHOBAS;
I') JMHOJIEHOBAs U CTEapUHOBA.

2. Mounekyna kupa COCTOUT U3 )KUPHBIX KUCIOT U 3TOTO MHOTOATOMHOTO CITUPTA!
a) STHJICHIJIMKOJIb;
0) copbur;
B) C(pUHTO3UH;
T) TIUIEPHH.

o reMe: «O0MeH JTUIHI0B
1. OCHOBHBIM HCXOAHBIM BCIICCTBOM, U3 KOTOpOF (0] OCYH_ICCTB.HSIGTCSI CHUHTCEC3 )I(I/IpHI:IX

KHCJIOT B OPraHUu3MeE, ABJISACTCA:



a) IJII0K03a;
0) MOYECBHHA;
B) TJIUIINH;

T') TyaHHH.

2. Cunres KHUPHBIX KUCJIOT OCYIICCTBIISICTCA B:

0 TeMe: «ButaMuHbBD)

a) IUTOIJIa3ME KIICTKH;

0) MUTOXOHJIPUSX KJIETKU;

B) JIN30COMax KJIETKU;

T') MEKXKIIETOYHOM MTPOCTPAHCTBE.

1. K xupopacTBOpUMBIM BUTAMUHAM OTHOCSTCS:

a)A, B, C, JI;
0) A, II, E, K;
B) PP, H, B, Bc;
r)C,P,K E.

2. K BogopacTBOpUMBIM BUTAMUHAM OTHOCSITCSL:

a) PP, H, Bg;

0) A, B, C, ;
B)C, P, K, E;
F) B]_, Bz, B12.

3. buojorndeckoe 3HaUCHNE BUTAMHHOB 3aK/II0YacTCs B TOM, YTO OHH,

mo reme: «I'opMoHBD»

a) SBISIOTCS UCTOYHUKOM DHEPTHH;

0) BXOJIAT B COCTaB TOPMOHOB;

B) SIBJISIIOTCSI CTPYKTYPHBIMH KOMITOHEHTAMH KJICTOK;
T') BXOJSIT B COCTaB OCJIKOB COSTUHUTEILHON TKaHU;
J1) BXOJISAT B cOCTaB ()epMEHTOB B BUJIE KOPEPMEHTOB.

1. Bribepure cBoOWCcTBAa TOPMOHOB, OTJIUYAIOLINE UX OT APYTHMX OMOJIOTHYECKUX

PErymsiTOpOB:

a) IEHCTBYIOT MPU OYCHb HU3KUX KOHIIEHTPALIUSAX;

0) AefcTBYIOT yepe3 crenupuIecKue peryisiTopbl;

B) TIOCTYMAIOT B KJIIETKH-MUIIIEHU U3 KPOBH;

T') CEKPETHPYIOTCS CIICIHATU3UPOBBIHHBIMU YHIOKPUHHBIMU
KJIETKaMUu;

1) 001a1af0T OTHOCUTEIHHOW CTa0OUIIBHOCTBIO.

2. K ropMonam OeIKOBOM MPHPOJIBI OTHOCSTCS:

a) MIPOrECTEPOH,;
0) agpeHaINH;
B) TUIFOKaroH,

T') UHCYJIUH.

3. OmpenenuTte, B 4eM 3aKITI0OYAETCs BO3AECHCTBHE TOPMOHA HA OPTaHHU3M:

a) U3MEHEeHHEe aKTUBHOCTH (DepMEHTa,

0) U3MEHEeHHE MTPOHUIIAEMOCTH MeMOpaH KJIIETOK;

B) aKTHMBAaLlUsl CHHTE3a ()ePMEHTOB,;

r) pacniag GepMEHTOB,;

1) aKTUBAIMsI B3aUMOICHCTBHS (hepMeHTa U cyocTpara.



IIpuMepsbl BONPOCOB /ISl CAMOCTOSITEILHOIO M3YYeHHUsI 110 TeMe KAMHHOKHMCJIOTHI U
0esIKI)
[aiite onpenenenue TepMuny «bemku»
Kakue snemMeHThI BXOJIAT B cocTaB Oenka?
Kaxoii aieMeHT urpaet riiaBHyr pojib B Oenkax?
Kakne aMMHOKHUCIIOTHI BXOJISIT B COCTaB OEIKOB?
Kakne aMMHOKHUCIIOTHI HAa3bIBAIOTCSA IPOTEUHOT€HHBIMU?
Kak Bnusier kucnas cpeaa Ha MOHH3AIUI0 aMUHOKUCIIOT?
Kak Biusier meno4Has cpeaa Ha MOHU3AUI0 aMUHOKHUCIIOT?
Hanumure 00mryto ¢popMyity aMUHOKHUCIIOT, YKaXUTE Ha3BaHUS TPYIIIL.
YeM onpenenstorcs: XapakTepHble CBOMCTBa aMUHOKHUCIIOT?
. OT 9ero 3aBUCUT PaCTBOPUMOCTb AMHHOKHUCIIOT B Bojie?
. Kak knaccupunupyrorcs aMMHOKHUCIIOTHI 110 CTPYKTYype pajukaia?
. Kak xnaccupummpyrorcss aMIHOKHCIIOTHI 10 OMOJIOTHYECKOMY 3HAYSHHIO JUIS
opranusma?
13. Ha3oBuTe HE3aMEHUMbIE AMUHOKHUCIIOTHI.
14. Hanummre peakuuu, NoATBepKAaone aM(poTepHble CBOICTBA aMUHOKHUCIIOT.
15. Iloyemy HEKOTOpBIE MPOTEHHOTOEHHBIE AMUHOKHCIIOTHI HAa3bIBAIOTCSI HE3aMEHHUMBIMHU?
16. HazoBute MeToapl onpeaeiacHuss M.M. 6€IKOB.
17. HazoBure cepocoaeprkaiiye aMuHOKUCIOTHI.
18. Ha3oBuTe apoMaTH4ecKue aMUHOKHUCIIOTBI.
19. Ha3oBuTe TMaMUHOMOHOKAapOOHOBBIE AMUHOKHCIIOTHI.
20. Ha3zoBuTe MOHOAMHUHOIMKapOOHOBBIE aMUHOKHUCIIOTHI.
21. Kakrie aMHHOKHUCIIOTHI Ha3bIBAIOT au(aTHIeCKUMuU?
22. IloueMy HEKOTOpBIE MPOTENHOTOEHHbIE AMUHOKHUCIIOTHI HAa3bIBAIOTCS 3aMEHUMBIMU?
23. benku sIBISIOTCS:  TTOTTUMEpPaMH, TIOJHUIICTITHIaMH, TTOJIMHEKICOTUIAMHA, TUTIETITHIAMH?
24. Hanumute peakuuto o0pa3oBaHUs MENTHIHON CBA3U?
25. Hanmmute peakuuto 00pa30BaHUs MENTHIHOW CBSA3H, €CIH O/THA U3 aMUHOKHCIIOT
IpOIUH?
26. Kakoe KoM4ecTBO aMHHOKHUCIIOT BXOJUT B COCTaB OeNKa: NECSITKH, COTHH, THICSYH,
JIECATKH ThICAY?
27. Kakue cBsi3M, M MEXly KaKUMHU TpynmamMu ((OpMHUPYIOT IEPBUYHYIO CTPYKTYpY Oenka?
28. Kakue cBsi31, 1 MEXJly KAKMMHU TpynnamMu (OpMUPYIOT BTOPUYHYIO CTPYKTYpy Oenka?
29. KakoBa cTpykTypa QuOpHIUIAPHBIX OEITKOB?
30. KakoBa cTpykTypa rio0yaspHbIX O0enKkoB?
31. Kakwue cBsi3H, M M@Ky KaKUMH TpyNIaMi (pOpPMUPYIOT TPETHYHYIO CTPYKTYpY Oenka?
32. Kakue cBs3u mpUIa0T MoJIeKyJie Oesika CBOicTBa KOH(POPMAITMOHHON JTaOUIBHOCTH?
33. Kakue cBs3M MPUAAOT MOJIEKYJIe Oelka CBOMCTBA CTAOMIILHOCTH?
34. Kakue cBs3M, U MKy KaKUMH IpyNamMu (GOpMUPYIOT YETBEPTHUHYIO CTPYKTYPY
Oenka?
35. B kakux eauHUIAX U3MepseTcs MOJIeKysipHas Macca 6ei1KoB?
36. OT yero 3aBUCHT CyMMAapHBIH 3apsi1 OETKOBON MOJIEKYITBI?
37. HanumuTe peakiuu, B pe3yabTaTe KOTOPhIX MOJIeKyia Oenka mpuoOperaert 3apsaa?
38. Kak cBsi3aHO HanmMuue 3apsaa y MOJIEKYIIbI Oellka ¢ €r0 paCTBOPUMOCTHIO?
39. HazoBuTe rpymniisl 6eKOB pa3aIHMyaroiuecs Mo pacCTBOPUMOCTH?
40. [aiiTe onpeneneHnue TEPMUHY «M303JIEKTPHUYECKasi TOUKa OeIIKay.
41. Ot yero 3aBucuT HaxoxaeHue MOT Genka B KucIoi i menouHoi oonactu pH?
42. UDT xakux OEIIKOB HAXOTUTCS B KUCIIOH cpere?
43. DT kakux O6ETKOB HAXOAUTCS B MIETOYHOM cpere?
44, Kakue mporieccbl 00eCIeurnBarOT YyCTOHIMBOCTH OCITKOBBIX PACTBOPOB?
45. Jlaiite onpenenenue tepmuny «JIEHATYPALIS».
46. Kakosa kiaccudukanus qeHaTypupyronmx GakropoB 0eaKoB?
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47. Kak BrusieT qeHaTyparys Ha OMOJIOTHYECKYI0O aKTUBHOCTD OEITKOB?

48. Yem oTimyaeTcs JeHATypaIys OT pa3pymeHus oenka?

49. aiite onpenenenune tepmuny «PEHATUBALIU S ».

50. Kakue mporecchl MpOUCXOIAT B KJIETKaX PaCTEHUI U )KUBOTHBIX MPH JIEHCTBUU HA HUX
JEHATYPHUPYIOMIHUX (HaKTOPOB?

51. [lepeuncnure OCHOBHBIE (PYHKITUU OCIIKOB?

52. Kakue O6enku mepeHocsT BeniecTsa uepe3 meMOpansl? [lpuBeanre nmpumepsi.

53. CokparurenbHas QyHKIUS OCIKOB (Ha MPUMEPE COKPAIICHUS MBIIIEYHBIX KIIETOK).

54. Tlnactuueckast pyHKIUs OCIKOB.

55. Kakue O6esKy BBIOJIHSAIOT 3alIUTHYIO (YHKIIUIO B OpraHU3Me yeoBeKa?

56. JleticTBue OEIIKOB pELENTOPOB (HA IMPUMEpPE Mepelauid HEPBHBIX UMITYJIbCOB B KJICTKH
MBIIIIIT).

57. Kakue ¢hyHKIIUU BBIOJHSAIOT OSJIKU TUCTOHBI?

58. Uem oTii4arOTCs IPOCTHIE OCTTKH OT CIIOXKHBIX OEITKOB?

59. Katamutudeckas pyHKIHs OSITKOB.

60. [aiite onpenenenue rpynnam 6enkoB «XPOMOITPOTEUbI» u
«"JIMKOIMTPOTEUbI».

61. Jlaiite onpenenenue rpynnam 6enkos « METAJIJIOITPOTEU/bI» u
«JINTTOITPOTENUbI».

62. Jlaiite onpenenenue rpynnam 6enkoB «POCOOITPOTEUIbI» u
«HYKJIEOIIPOTEN IbI».

63. [laliTe xapakTepucTUKy O€IKy aKTHHY.

64. [laiiTe XapaKTepUCTUKY OCITKY MUO3UHY.

65. [laliTe xapakTepucTuKy OeiKy KoJulareHy.

66. [IpouTnTe MEMTHUIBI:

NH,-Ala-Trp-Tyr-Asp-Val-COOH
HOOC- Ala-Met-Gly-Pro-Cys-NH,

67. PazgenuTe Ha IBE TPYMIBI 3aMEHUMBIEC U HE3aMEHUMbIE aMUHOKHUCIIOTHI: TIIUIIUH, BAJIHH,
[IUCTCHH, METUOHHH, ()eHWIAJIaHWH, TTPOJIMH, CEPHH, JTH3UH.
68. [IpouTuTe MENTUIBI:
HOOC-Arg-His-Phe-lle-Leu-NH,
NH,-Arg-Ser-Leu-Val-Met- COOH

69. Paznenute Ha Be rpymnmnbl anudaTHUYecKue U apoOMaTHYECKUe AMUHOKHUCIIOTHI: aJlaHUH,
JeluH, TpuntodaH, LIUCTENH, (PeHUIaIaHuH, THPO3UH.

70. PaznenuTe Ha ABE TPYIIBI OEIKU: TIO0YIsIpHBIE U PUOPUIIIpHBIE: aKTUH, MUOTJIOOHH,
MHUO3HH, IMMYHOTJIOOYJTHH, Ka3eWH, KOJUIareH, OBATbOYMUH, THCTOH.

IIpumMepbl BONPOCOB /1JIs1 CAMOCTOATEIbHOI0 H3Yy4YeHHsI 1O TeMe «YTJIeBOAbD)
1. Knaccudukanus yrieBooB. YTIEBOAbI pACTEHUN U )KUBOTHBIX OPTaHU3MOB.
2. Kakue MoHOCaxXapuabl-T€KCO3bl U UX TIPOM3BOIHBIE BCTPEUYAIOTCS B OPTaHU3MaXx, U KaKOBBI
ux cBoiicTBa? YTo Takoe NeHTO3bI?
3. Kakue nucaxapuibl BCTpEUalOTCsl B PACTEHHSIX, U KAKOBBI X CBOWMCTBA?
4. CtpoeHue, CBOMCTBa, OMOIOTHYECKOE U MHIIEBOE 3HAUCHHE Kpaxmala, IITHKOTeHa.
5. CTpoeHune 1 UCTIoJIb30BaHUE B MTUIIIEBOI MPOMBIIIEHHOCTH TIEKTHHOBBIX BEIIECTB.
6. CBeToBasi U TEeMHOBasi CTaAuu (POTOCHUHTE3A.
7. ®epMeHTATUBHBIE MPEBPAIICHUS MOHOCAXapHUI0B B pacTeHUsX. UTo Takoe HYKJICOTHTHbBIE
IIPOU3BOJIHBIE CaXapoB?
8. Kakue depMeHTHI KaTaIM3UPYIOT THAPOIN3 Caxapo3bl, MAJIbTO3bI, JIAKTO3bI? MCTOUHMKH
3TUX (PEPMEHTOB.
9.1yt mpeBpanieHus caxapoB B KJIETKaX KUBOTHBIX OPTaHU3MOB?



10. OcHoBHble TyTH (EepPMEHTATUBHOTO pacmajna Kpaxmaia. Poip amuia3z B NHIIEBOH
MPOMBIIIJIEHHOCTH.
11. buocunTe3 caxapo3sl U KpaxmaJa.

IIpumepsI BONIPOCOB /ISl CAMOCTOAITEIBLHOIO M3yueHus 1o teme «HykienHoBbIe
KHCJI0ThD)
1. Jlaiite onpeneneHne HYKJICHHOBBIM KUCIOTAM.
Yto coboii mpencTaBIsOT HyKJIEHHOBBIE KUCIOTHI 10 XUMUYECKOU MPUPOJIE.
HazoBure MOHOMEpPHI HYKJIEHHOBBIX KUCIIOT.
N3 kaknX COCTaBHBIX YaCTEH COCTOSAT MOHOMEPHI HYKJIIEMHOBBIX KUCIIOT.
Uem oTiIMYAIOTCS HYKJIEO3U/Ibl U HYKJICOTH/IBI.
A3oTtucTeie 0OcHOBaHMS, BXxoasmue B coctap JIHK.
A3otucTtelie 0OCHOBaHM, BXoasmue B coctaB PHK.
[lypuHOBBIE a30TUCTHIE OCHOBAHMSL.
[TupuMHUIMHOBBIE Q30TUCTHIE OCHOBAHMUSI.
0. YrineBoanas yacth, B cocraBe JJHK u PHK.
11. ®ynkiuu u Buasr JJHK.
12. Bunet u pynkuun PHK.
13. IlepBuyunas crpykrypa JJHK u PHK. Paznuuus, amuHa, "HGOpMAaLMOHHBIE yYaCTKH.
14. Bropuunas ctpykrypa JHK.
15. Tpernunas u nocnenyronue ctpykrypst JJHK.
16. Bropuunas ctpykrypa PHK.
17. Tperuunas crpykrypa PHK.
18. [IpuHIMT KOMITJIEMEHTAPHOCTHU IIPU Mepeiade reHeTHUeCKO HHPOpMAaIIIH.
19. ®ochoamdpupHas cBsA3b B HyKIECHHOBBIX KUCIOTAX.
20. IIpaBuna Yapradda. Pakrop crnenupuyHOCTH.
21. HyxieoTuasl He BXOASIINE B COCTAB HYKJICMHOBBIX KHCIIOT: HAI[+ , HAI[®+,
22. HykneoTupl He BXOJSIIME B COCTAaB HYKJIEMHOBBIX Kuciot: @AJ[, DMH.
23. HykneoTu sl He BXOJAIINE B COCTaB HYKICHMHOBBIX KHCITOT: COA.
24. HykneoTupl He BXOJSIIME B COCTAB HYKJIEMHOBBIX KUCIOT: AT®.

BOo~NOoO R WN

KoHnTpoJsbHbBIE BOPOCHI

1.BnusHue  3I€MEHTOB-OPraHOT€HOB  HAa  CBOWCTBA ~ OMOTEHHBIX  COEAMHEHUI.
bruoxummueckue QyHKIIMH Makpo- 1 MUKPOIJIEMEHTOB.

1.YrneBoasl: knaccuukanus, GyHKIUN U CTPOCHHUE.

2 JIurmupapr: Knaccuukanys, GyHKIUA U crpoeHue. CTepouIbI.

3. AMHHOKHUCIIOTBI: KIacCU(pUKaIMs, (yHKIHUN, CTPOCHHE U CBOMCTBA.

4.benku: crpoeHue, GyHKIIMU U CBOMCTBA.

5.YpoBHM OpraHu3aluy OEIKOBBIX MAKPOMOJIEKYIL.

6./lenarypanus Oenka u (pakTOPHI €€ BHI3BIBAIOIIHE.

7.CTpoeHue HyKJICOTUIOB, UX ONOIOTHYecKre (PYHKIUH.

8.KupopacTBoprMbIe BUTAMHHBI, UX OHOJIOTHYECKHE ()yHKIIHH.

10. BogopacTBopuMbIe BUTAMUHBI, X OMOJIOTHYECKUE (PYHKIHH.

11. Knaccudukanust 1 HoMeHKJIaTypa (epMEeHTOB.

12 Crpoenue pepmentoB. depMeHTHI MpocThie U clokHble. Hasnayenue anodepmenTa u
Ko(epeMeHTa.

13 AxtuBatopel M HMHTHOUTOPHI (epMeHTOB. KOHKYpeHTHOE H HEKOHKYPEHTHOE
MHTHOMpOBaHUE. AJIJIOCTEPU3M.

14 KodepmeHTHI AeTHIPOreHas, X CTPYKTypa U QyHKITUH.

15 XonectepuH u ero OMOAKTUBHBIE TPOU3BOIHBIC, NX OMOXMUMHYECKUE () YHKIIUH.

16 OOpazoBaHue CBOOOJHBIX paauKaloB. llepekHMCHOE OKHUCIICHHWE HEHACBIICHHBIX
JMMKAJOB KJIETOYHBIX MEMOpPaH M MyTH €ro MpeJoTBpaIleHusl. AHTHOKHUCUIAHTHI.



17 T'opMOHBI IOKETYA0UHOM KeNe3bl, UX CTPOCHUE U OMOJIOTHYecKast pob.

18 I'opMOHBI ITUTOBUAHON KeEJIE3bI, UX CTPOCHUE U OMOJIOTHYECKas POJlb,

19 I'opMOHBI KOPBI HAATIOYEYHUKOB, UX CTPOCHHE U OMOJIOTHYECKas POJIb.

20 JXXeHckue ¥ MY>KCKHE I0JIOBbIE TOPMOHBI, X CTPOCHHE U OHOJIOrHYecKast poib.

21 OcobeHHOCTH OMOJIOTHYECKOT0 KaTain3a. MexaHu3M JeicTBUS (epMEHTOB.

22 JlprxaTenbHas eb.

23 I'mukoiu3, ero OMoJI0rHYecKoe 3HaUCHHE.

24 T'mIoKOHEeOoreHes3, ero OMOJOru4ecKoe 3HaUeHuE.

25 OxwucnutensHoe nekapOokucnupoBanue I[IBK. KodepmeHTsl 1 BHUTaMHHBI,
Y4acCTBYIOIIME B 3TOM IpoLiecce.

26 ks TpuKapOOHOBBIX KHCIIOT, €0 OMOJIOTHYECKOE 3HAYCHHUE.

27 KeToHOBBIE TeJa, UX CUHTE3 U OMOJIOrHYecKoe Ha3HAUCHHUE.

28 KeT03 1 IprUunHBI €r0 BO3HUKHOBEHHUS.

29 CuHTE3 TPUAITWITIUIECPHIOB.

30 Okwucnenne KUPHBIX KUCIOT.

31 CuHTe3 KHUPHBIX KUCIOT.

32 MexaHU3MBbl peaklUil TpPaHCAMUHUPOBAHHUSA W JAC3aMUHUPOBAHHMS aMHUHOKHCIIOT.
buonoruueckas posb 1aHHBIX IPOIECCOB.

33 brocuHTE3 MOUEBUHBI3 €ro OMOJIOTHYECKOE 3HAYCHHUE.

34 buocuHTEe3 MyPUHOBBIX U MUPUMHUIMHOBBIX HYKJIEOTHIOB.

35 Crpoenne u cunte3 [IHK. Ilpencrasienne o reHermueckoMm koxae. Ydactue JJHK B
cuHTe3e Oenka.

36 Crpoenue u cuare3 MatpuuHoii PHK Ee yuactue B cuHTe3€ Oerka.

37 Crpoenue tpancnoptHeix PHK u ux ywactue B cuHTe3e Oenka. AKTHBAIUSA
aMUHOKHCIIOT B X0J1€ CUHTE3€ OeKa.

38 CtpoeHune pubOCOM M UX ydacTHe B CMHTe3e Oernka. TpaHcisuus.

39 MexaHu3M JEWCTBUSI TOPMOHOB aMUHOKHCIIOTHOW M OEIKOBOW MPHUPOIBI (aapeHalnH,
UHCYJINH, TJIIOKaroH).

40 MexaHu3M JIEHCTBHS TOPMOHOB CTEPOMIHON TPUPOABI  (TIFOKOKOPTHKOTHUIBI,
MHUHEPaJIOKOPTUKOUIBI, ’KEHCKHE U MY)KCKHE TIOJIOBbIE TOPMOHBI).



7 OueHoYHbIE CPeCTBA /ISl IPOBeeHUs IPOMEKYTOYHOM aTTecTAlMU
HpOMexcyTqua;{ arTeCTalusa UMECT LCJIbI0 OIMPCACIUTD CTCIICHL JOCTUIKCHUS 3allJIAHUPOBAHHBIX PE3YJILTATOB 06y11eH1/151 10 AUCLIUITIIINHE «brnoxumusy 3a
2 Kypce B popMe 3K3aMeHa U 3a4era.

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEJeHUs MPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBIii
3JIEMEHT [Tnmanupyemsie pe3ynbTaTbl 00yUeHHS OneHo4HbIE CpeCcTBa
KOMIIETCHIUU

OIIK-2 cnioco0HOCTHIO pa3padaTbiBaTh MEPONPHUSITHS 110 COBEPLIEHCTBOBAHMIO TEXHOJIOIMYECKHX IIPOLECCOB MPOU3BOACTBA NPOAYKTOB NUTAHUS U3 PACTUTEIbHOIO
ChIPbS

3HaTh Bonpocs! /15 HOATOTOBKH K IK3aMeHY

CrpyKTypa, CBOMCTBA U KiIacCH(UKALUS TPOTEHHOTEHHBIX aMUHOKHCIIOT.

OO61mas xapakTepucTUKa aMUHOKUCIIOT.

AmdoTepHbIe CBOIiCTBA aMHHOKHCIIOT.

[Tyt npeBpaleHns aMUHOKUCIIOT B TKaHSX.

Biusinue pH cpenibl Ha HOHM3ALUI0 AMUHOKUCIIOT.

N3o03mexTprueckas TOUKa aMUHOKHCIIOT.

N3oamexTpuueckas Touka Oenka-KaTHOHa.

N3oamexTpuueckas Touka Oeka-aHuOHa.

. HesameHunMeble 1 3aMeHUMbIE aMHHOKHUCIIOTHI.

10. O6mas xapakTepUCTHKA OCITKOB.

11. MeTomas! uccieqoBaHns OEIKOB.

12. Knaccudukaiusi 0€JIKOB TI0 CII0KHOCTH, 0 CTPYKTYPE MOJICKYJL.

13. YpoBHH CTPYKTYPHO# OpraHu3aiuu OeJIKOBBIX MOJIEKYJL.

14. DnexTpoxumMHuUyecKue cBoicTBa 6ekoB. Biusuue pH Ha 37eKTpoXUMHIUYECKHE CBOMCTRA.
15. AmdoTepHbIe CBOMCTBa OENKOB.

16. MonekynspHas macca 0enkoB. MeTo/Ibl ee onpee/ieH s

17. Bausiaue cBOUCTB Oeika Ha pacTBOPUMOCTD OEIIKOB.

18. lenarypanust u peHaTuBaIys 6eiakoB. beiku manepoHs.

19. 3anacatomast n 3ammrTHas GYHKIUN OSJIKOB (MMMYHOTJIOOYIJINHBI).

20. OcHOBBI (PyHKIIMOHMPOBAHMS OENKOB. AKTHBHBIN HEHTp OeiKa (Ha mMpuMepe MUOTIIOONHA).
21. buocunres Oenka.

22. buonornueckue MmeMOpansL. JKuakoctHo-Mo3amyHast Monienb JI. Cunrepa u I'. Hukoncona.
23. OcHOBHbIE KOMIIOHEHTbI OEJIIOKCHHTE3UPYIOLICH CHCTEMBI.

24. TInactuyeckas U TpaHCIIOPTHAS (PYHKIMHU OENIKOB (CTpOCHHE MeMOpaH).

25. luruburopsl 0enKoBbIX QYHKIMIH (Ha MpUMepe NPOBEACHHs BO30YXKISHHS OT HEPBHOM KIETKH K MBIIIIIE).
26. CokparurenbHas GyHKIUS OSIKOB (Ha mpuMepe paboThl aKTOMHO3WHOBOTO KOMIUIEKCA MBIIIIIT).

©CoOoNoA~LNE

- OCHOBHBIE META0O0INYECKUE IYTH MPEBPAICHHS
YTJIEBOJIOB, JIMITN/I0B, aMUHOKHUCIIOT, ITyPHHOBBIX,
MUPUMHUINTHOBBIX OCHOBaHUH;

- (hpepMEeHTATHBHBIN KaTann3, IOHITHE O (PEPMEHTAX,
aHTHTENaX, CTPYKTYPHBIX O€JIKax;




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

27. Tpymnriel 6ekoB, pa3nuYaroNnecs N0 PACTBOPHMOCTH.

28. O0mas xapaKTepUCTHKA HYKIEWHOBBIX KUCIIOT.

29. Ctpyxrypsl Mmonekyisl JJHK.

30. Buner JHK. [TpuHOIIT KOMITIEMEHTApHOCTH TIPH TIepeade U pealn3aldi TeHeTHYeCKON HH(OpMAIIHH.
31. Buast u ctpykrypsl Mmonekysn PHK.

32. Mogens Yorcona-Kpuxka. IIpasuna YUapradda. @akrop creruduaHOCTH.

33. Buapst PHK. CBsi3b Mex1y CTPYKTYpOil U pyHKIUSIMH.

34. Ilepenaua nHPOPMAIIMHU C OJJHOTO T'€HA B KIIETKE.

35. HykieoTuapl, HyKI€O3WIbl, UX CTpoeHHe, cBoicTBa, (yHkuuu. dochonuddupHas CBsI3b B HYKICHHOBBIX
KHCIIOTaX.

36. Buner u pynkmun JHK, PHK.

37. AHabonm3M U katobomm3M. DHepreTika ooMeHa BemiecTB. Ctpoerue u ponb ATO.

38. Hykneotnapl, He BXOJSIINE B COCTAB HyKJICHHOBBIX KHCJIOT. MIX poib B MeTabonn3Me KIETKH.
39. Kitaccel pepMEeHTOB 1 MEXaHU3M HX JIEHCTBUS.

40. CnetnpraaOCTD (hepMEHTOB. MeXaHN3M (pepMEHTaTUBHOTO aHAIH3A.

41. AKTHBaTOPBI M HHTHOUTOPEI (pepMEeHTOB. THITHI aKTHBAIIHH.

42. Crpoenune hepMEHTOB, XUMUYECKas IPUPOJIA U UX (QYHKLINH B OpraHu3Me.

43. AKTUBHBIN M QJIJIOCTEPUYECKHHA LIGHTP pepMeHTOB. MexaHu3M B3auMo ieiicTBUs (PEpMEHTOB C JIMraHaMH.
44. Cpoiicta (hepMeHTOB. Perymsius akTHBHOCTH (PepMEHTOB.

45. Tlenro3oMoHO(OChaTHBIH ITyTh KaTadannu3Ma rekcos.

46. TIpouecc npixanus. Lukn Kpebcea.

47. Tlpouecc portocunresa. CBeToBas craaus (OTOCHHTE3A.

48. TIpouecc portocunresa. TemHOBast cTagust GOTOCHHTE3A.

49. VrineBonbl. Kimaccugukanus yriaieBomos.

50. Xnopodmmn. OyHKIIHOHANEHAS pollb Mg2+ , CIIEKTPHI MOTIIOMIEHHS XJIOPO(PHUILIOB, () yHKITHH.
51. [onncaxapu sl )KUBOTHOTO MPOMCXOKAEHHS (TJIMKOTE€H, XMUTHH), UX CTPOCHUE U (PYHKIINH.
52. CrpyktypHas opranu3anus (GOTOCHHTETHUECKOro anmnapara. ®oTocuHTeTHYECKas eIMHHUIIA.
53. BHOCHHTE3 yIJIEBOIOB.

54. Cy6cerpatsl aeixanus. [ mukonus.

55. Monocaxapuasl. Vi3omepust, akTHBUPOBaHNE MOHOCAXapoB B KIIETKE.

56. IMonucaxapusl pacTeHui (Kpaxmal, IeJUIII03a), UX CTPOCHUE U (PYHKINHUH.

57.IIpouecc poTtocunresa. TemHOBas cTagust HOTOCHHTE3A.

58. ITurmeHTH! (OTOCHHTE3A, HX CBOWCTRA (XJIOPOMUILIBI, KAPOTHHBI, KCAHTO(HILIIBI).

59. O6e3BpexuBaHNE aMMHaKa, OMOCHHTE3 MOYEBHHBI (OPHUTHHOBBIH IIUKIT).

60. [TpocThie U CIIOKHBIC JTHITUIBI

61. CriupThl, BXOsMe B cocTaB JIMnuaoB. Mx crpoeHue, cBoiicTBa.




CTpyKTypHBIii
3JIEMEHT [Tmanupyemsie pe3ynbTaThl 00yYeHHUS OneHouHbIE CPENCTBA
KOMIIETCHIINU

62. Bricmne XupHBIe KACIOTHI, BXOAIINE B COCTaB JIMIHIOB. 11X cTpoeHHe, CBOHCTRA.

63. CTpoeHue TPUTIINIIEPUIOB, CBOICTBA, PYHKITUH B OpTaHU3ME.

64. CuHTe3 KUPHBIX KACIOT B OpraHU3Me.

65. OMynErupoBaHre TPHALITIHIIEPUIOB B OPTaHU3MeE.

66. depMeHTAaTHUBHBIN THIPOJIU3 TPHALIMITIIUIEPHIOB B OpraHU3Me.

67. B-okucieHe BBICIIUX KUPHBIX KUCIIOT.

68. [lepeBapuBaHue )XUPOB B OpraHu3Me. PoJib KEITIHBIX KUCIIOT.

69. Tpurnuuepuasl. CTpoeHHe, CBOUCTBA U PYHKIIUH.

70. O0mias xapakTepucTHKa ¥ ()yHKIUH JIAIHIOB.

71. Knaccudukanus JUIUIOB, XapaKTepUCTUKA (HOCHOTUITHIOB.

72. CurHaJIpHBIC BElllecTBa B opranusme. JIMMouiIbHbe TOPMOHBI, UX MPEALICCTBCHHUKN, MEXaHU3M ACHCTBHS.
73. CUrHaJIbHBIC BElleCTBa B OpranusMe. [ mapodrisHble TOpMOHBI. MeXaHNU3M UX IeHCTBUSL.
74.TopMOHBI PaCTCHUHN U KUBOTHBIX.

75. MexaHu3M JeHCTBHS TOPMOHOB.

76. ButaMuHEI )XUpOpacTBOpuMbIe. HenocTaTok U H30BITOK BUTAMHHOB.

77. ButaMuHBI BogopacTBoprMble. CTpoeHuE 1 (YHKINH BUTAMUHOB B OpPraHH3Me

YMeTh CutyaiuoHHbIe 3aa4K:
1 V HEKOTOPBIX JI0JEH MPHEM MOJIOKA BBI3BIBAET PACCTPOMCTBO KUIIEYHHKA, 4 IPHEM MPOCTOKBAIIN - HET.
ITouemy 3T0 npourcxoaut?
Jlis 060CHOBaHUS OTBETa BCIIOMHHUTE:!
1 YeM oTiM9aroTCs IO COCTaBY MOJIOKO M IIPOCTOKBAIa?
2 Kakoii yrieBo coaepsKuTcst B MoJioke?
3 Yto MOKET OBITh MPUUNHOMN KHUIIEUHBIX PACCTPOIHCTB B JAHHOM Cirydae?

- [POrHO3MPOBATH HAIPABJIEHUE U PE3YJILTAT 2. 3anoHATS TabIHLy
(bU3UKO-XUMUYECKHX TIPOLECCOB U XUMUYECKHUX OCHOBHBIE YIIIEBO/IbI AU
npeBpalieHuii OHOJOrHYECKH BaKHBIX BENIECTB; Haspanue Ctpoenue (popmyrna) XHUMHYECKUE CBOMCTBA

Momnocaxapunsl: JI-riaroko3a
J-dpyxrosa [[-ramakro3a

3 [Ipu xpaHeHUU cBeXeyOpaHHBIX 070K copTa Pener CHMUPEHKO MPOUCXOIMIA

CIICAYIOIINE OMOXUMHUYECKHE MTPOIIECCHI

® a3pO0HOE JIBIXAHUE;

® HAKOIIEHHE OPraHUYECKUX KHUCIIOT

(L-s6mounoii k-tot HOOC — CH2 — CH(OH) — COOH).

ITpu 5TOM yCTaHOBJIEHO, YTO TIPU PACXOIOBAaHUH CaxapoB Ha JbIXaHue 3aTpadeHo 6 mojekyn O, n o6pazoBagoch 2




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
MOJIEKYJITBI I0JI09HOM KHCIOTHL. Ckoibko Mosekyn CO, BEIACTIUIOCH B OKpYXKarouryro cpery? Kakos
IBIXaTENbHBINA K03()(PHUITHEHT TIOI0B MTPH MOCIEYOOPOIHOM JO3PEBAHNN?
4 3panue 1 B terpamm s mabopaTopHBIX pabOT 3alOTHATE TaOIHUIy 1.
Tabmuua 1 — OOmras xapakTepuCTHKa BUTAMUHOB
Hazpanue Hctounuk Jeit TBHE B l'uno¢ynkys T'unepdyHkus
BUTaMHUHOB HOpMC
1 2 3 4 5
BonopacTBopriMble BUTAMUHBI
C
B; (TumuH, aHEeBpHUH
B,
(pubodaaBun)
B (anepmun)
By (ponmenas
KHCJIOTa)
B
(ITmaHoKOOaTAMUH)
buotun (H)
JKupopacTBoprmMble BUTAMHHBI
A
D
K
BurtamMunonono6GHble coeAMHEHUS
XonuH
brodmaBoHOMITBI
Karexunsl
Bnanets - METOJIaM MCCIIEOBaHHs (PU3HKO- XUMHUYECKHUX IpakTuyeckue 3axaun:

CBOICTB OMOJIOrHYECKH aKTUBHBIX BEIIECTB;

- HaBBIKAMH MIPOBEJICHUS] XUMUYECKOTO U
OMOXMMHUYECKOTO FKCIIEPUMEHTA U 0(POPMIICHHUS €ro
pe3yJbTaToB.

1 Xpanenne kapTodens B OypTax COPOBOXKAATIOCH H3MEHEHHEM COCTaBa BO3AyXa.

Conepxanne CO2 B Macce XpaHauxcs oBouei cocrasuiio 15%. Ilpu aTtom oTMedanocs npopacranue
KapTodenbHbIX KiyOHeH. MI3BeCTHO, YTO B TAaKMX YCJIOBHUSIX HAPSLY C @3POOHBIM JIBIXaHHUEM MOXKET IPOUCXOIUTh
TaKKe CIIUPTOBOE OpOKeHHE, MPEKPAIIAIOIIeecs JIMIIb MTPH TOSBICHUN OTPOCTKA. Mcnonb3ys ypaBHEHUS
JIBIXaHMS ¥ CIIMPTOBOTO OPOXEHUsI, HAWANTE KOJMYECTBO MOJIEKYJ 00pa30BaBIIETOCs YIIIEKUCIIOTO ra3a u
paccunTaiiTe AbIXaTeNbHbIN KO3 dUIMeHT.

C6H1206 + 602 = 6H20 +6CO2




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

C6H1206 =2C02 + 2C2H50H

1) Paz6epute crpoerne komruiekcHoit conu [Ni(H,0)sCN] Cl. Onpenenute 3apsia noHa
KOMIUIEKCO00pa30BaTes, ero KOOPIMHAIIMOHHOE YUCIIO, YKa)KUTE THUIIBI XUMUYECKOH CBA3ZH U
JVICCOIMAINIO B BOTHOM PacTBOPE.

2 IIpu XxpaHeHHUHU CeMsH MOACOJHEUYHHKA ObIJI0O OTMEUEHO MPOpacTaHue.

OnIHOBpEMEHHO HAa0JIIOAAIOCHh OKHUCIICHHE OS/IHBIX KUCIOPOAOM YKUPHBIX KUCIOT U
MIpeBpalleHHe JKUpa B caxap, MPOUCXOISIIEe C MOTPeOIeHNEM 3HAUUTEIBHOTO KOJIMYeCTBa
kuciopoza. B pesynprare 3THX npeBpaiueHuii ObL10 mornomieHo 6 Monekyn O, 1 00pa3oBanock
2 MoJieKyJibl caxapa. KakoB npIxaTenbHbli K09 (GHUIMEHT IPH OKUCICHUHU KHPOB?

IIK-5 cnoco0HOCTHLIO MCNIOJIB30BATH B MPAKTHYECKOMH 1eSITeILHOCTH

MaTCMAaTUKHU J1JId

ClIeMAJIN3NPOBAHHBIC 3SHAHUSA (l)y]-[}laMeHTa.]'lele pa3aejaoB (l)I/ISI/IKI/I, XUMHH, GI/IOXI/IMHI/I,

O0CBOCHUSA (l)n3nqec1mx, XUMHYCCKHX, 6I/IOXI/IMI/I‘leCKI/IX, 61/10Texn0.110rnqec1mx, MHKpOﬁI/IOJIOFI/I‘leCKHX, Tel'[JIO(l)I/I?.I/I‘leCKI/IX MpoueccoB

3HaTh

CBIPBSI.

- OCHOBHBIE TOHSATHS OMOXUMUH, CTPOCHUE U PYHKIIUN
YIJIEBOIOB, aMUHOKHCJIOT, OCJIKOB, dKHPOB, BUTAMUHOB
1 UX META00JIN3M,

- KHHETUKY ()epMEHTATUBHBIX PEaKLUii,

- OCHOBBI T€HHO HHKEHEPUHU B 00beMe, HEOOXOIUMOM
JUTSL TOHUMaHHsI OMOXUMHYECKUX MPOIIECCOB B
MPOMU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO

IIpuMepbl BOIPOCOB 1Sl cOOECeTOBaHMUS

1 Yro Takoe 6enku?

2 KaxoBbI pusnonorngeckie QyHKIINH OSITKOB B )KUBOU KiIeTKe?

3 Kakue (pyHKIHMOHANBHBIC TPYIITBI BXOAST B AMHHOKHCIIOTHI?

4 Ha xakue KJIACCHI U IT0 KaKUM MPU3HAKAM JIEJIATCS aMAHOKHCIIOTHI?

5 Kakue Bl 3HaeTe «He3aMeHUMbIE» aMUHOKUCIOTHI? [loueMy OHU Tak Ha3bIBarOTCs?
6 Kakre aMUHOKHUCIIOTHI BXOJST B cOCTaB OEJIKOB?

7 Kakumu cBoicTBamMu 001a1al0T aMUHOKUCIIOTEI?

8 Ha xakoM CBOICTBE aMHMHOKHCIIOT OCHOBAH CHHTE3 O€JIKOB?

9 Kakue BuzbI cBA3el 0OHAPYKEHBI B OSIIKOBBIX MOJIEKyTax?

10 Kaxk yctpoena 6enkoBas Mojnexyia?

11 Kakue BUBI IPOCTPAaHCTBEHHOM OpraHU3allii OEJIKOBOW MOJIEKYJIBI BBl 3HaeTe?
12 Kaknmu pu3nvIecKuMU CBOMCTBaMU 00J1aat0T OenKu?

13 KakoBblI XUMHUYECKHE CBOMCTBA OEJIKOB?

14 Kak MOXHO 00HapYXKUTh HaJIM4YKe OelKa B HEM3BECTHOM 0OBEKTe?

15 Ot 4ero 3aBucHT NHILIEBAs IIEHHOCTH OeIKa?

IIpumeps TecToB

Heo0xoanMo OTMETHTE NPaBUIIBHBIA OTBET (OTBETHI), 0OBOSI €r0 IOIHOCTHIO.

o Teme: « AMHHOKHCIOTHL. CTpoeHne, GU3NKO-XUMHUECKHE CBOICTBA, KITACCUPHUKAIIANY
1.0T™MeThTe IPOTEHHOTECHHBIE AMUHOKHCIIOTHI:

a) TpunTodaH

0) anaHuH

B) COJIOHHH

)




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

2. Kakne >1eMeHTHI BXOASAT B COCTAaB aMUHOKHCIIOT!

a) yriepon

6) docdop

B) cepa

T) KHCIIOPOJI

3. Kakue rpymisl BXOIAT B COCTaB 00IIEH 4acTH aMHUHOKHCIOT

a) — CH3

6) - CH,OH

B) — COOH

r)— NH

4. Yxaxure, Kakoi xapakrep umeet rpymma —NH;
a) KUCITBII

0) OCHOBHO#
B) HEUTpabHBIN
) aM(pOTEPHBIN

o Teme: «CTpyKTypHasi Opranu3aiysi 0€IKoB, CBOHCTBA, OMOIOTHYECKUE PYHKIIMH U TPUMEHEHUE)»

2. Kak HaswiBaetcst cBsizb —CO-NH-:

a) BOJIOpOTHAS

0) cnoxxHOdUpHAs

B) METTUHAS

r) pocTas 3pupHas

2. Pa3zHbIe ypoBHU OpraHU3anuy OEIKOB CTAOMIIN3UPOBAHBI ONpeeICHHBIMY THIIaMU cBsi3ell. [Tombepure k
KaXXIOMY IIPOHYMEPOBaHHOMY THITY CBSI3U OYKBCHHBIH OTBET:

1.KoBasieHTHBIE CBS3H MEXly KapOOKCHIBHBIMU 1
AMHMHOTPYIIIAMH PaJIMKaJIOB aMUHOKHUCIIOT.

2.CBsI3b MEXILy (.- aMUHO- U 0-KapOOKCH-TPYIITUPOBKAMHU
AMHHOKHCIIOT.

3.CBsI3b MEXKY palvKallaMu IIUCTEHUHA.
4. BoIOPOIHBIE CBA3M MEKIY HETTHAHBIMU TPYIIITUPOBKAMH.

5.Boaopoanbie CBA3U MEXAy paguKaliaMd aMUHOKHUCIIOT.

6.I'uapodoOHbIE B3aNMOICHCTBIS PaIUKAIOB AMUHOKHCIIOT.

ByKBCHHLIe BApUAHTBI OTBCTA:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

A — IlepBuuHas cTpyKTYypa
b — Bropuunas ctpykrypa
B — TperuuHas cTpykTypa

3.KakoBa 0COOEHHOCTB KHCIIBIX OEIKOB?

a) mpeobiagaHue AMKapOOHOBBIX KUCIOT

0) paBHOE COOTHOIIEHHE MOHOAMHUHOINKAPOOHOBBIX 1 MOHOAMHHOMOHOKapOOHOBBIX KUCIIOT
B) npeoOnaiaHie JMaMUHOMOHOKapOOHOBBIX KHUCIIOT

T') 6EJI0K COCTOUT U3 MOHOAMHHO 1 MOHOKapOOHOBBIX KHUCIOT

4. OOpaTumas JeHaTypanus Oelka MPOUCXOAUT MPH:

a) JUTMTEIbHOM HarpeBaHUM;

0) NEHCTBUM CUIIBHBIX KUCIIOT;

B) KPaTKOBPEMCHHOM BO3JICHCTBUH CITUPTA;

T) 10OaBICHUH COJICH TSXKENBIX METaJJIOB.

o Teme: «CtpoeHne, GPU3NKO-XUMHIECKHE CBOHCTBA M (DYHKIMH HYKIEHHOBBIX KUCIIOT
4. ®ynkuuu JJHK:

a) XpaHeHUe FeHeTHYeCKOH HH(OpMaLUH;

0) nepenaya reHETHYCCKOW HH(POPMAIIUH [0 HACJIEACTBY JOYCPHUM KIICTKaM;

B) MaTpuna ans cuare3a PHK;

I') y4acTHe B OKHCIIUTEIbHBIX PEaKIUIX.

2. B monexyne JJHK ne conepxures:

a) aJICHUH,

0) TUMUH;

B) ypamuu;

T) TYaHHH;

) TUTO3MH;

€) ne3okcuprbo3sa.

3. IIpocTpaHCTBEHHOE COOTBETCTBUE @30THCTHIX OCHOBAHHHN JPYT APYTY B MOJIEKYJIaX HYKJIEHMHOBBIX KHCIIOT
OCYIIECTBIISIETCS 110 NPUHIIUITY:

a) KOOTIEPaTUBHOCTH;

0) KOMITJIEMEHTapHOCTH;

B) KOIIJITAHAPHOCTH.

4. HacnencrBeHHast MH(OpManus, 3alMcaHHas B BUJI€ TeHETHYECKOTO KO/ia, XPAaHUTCS B:
a) monexyne p-PHK;

6) moniexyse n-PHK;




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

B) monekyne JHK;
r) monekyne T-PHK;
1) pubocome.

o Teme: «IIponeccsl muccuMUISIIUMK U cuHTe3a OeskoB. OOMeH a3oTa»

o Teme: «Depmentsl. CTpoeHue, crieluGUIHOCTD, PU3UKO-XMMUYECKHE CBOMCTBA, (YHKIHI)

3. depMeHTEHI 3T0:

a) BEILIECTBA, KOTOPBIE UCIIONIB3YIOTCS B XOJIE PEAKLIUH;

0) BelecTBa, KOTOPbIE B XOJI€ PEAKIMHU MPETEPIEBAIOT U3MEHEHNS, HO 10 €€ 3aBEPLICHUH BO3BPAILAIOTCS B
HCXOJIHOE COCTOSIHUE;

B) OCJKOBEIE KaTaIn3aTOPHL;

T') BEIIECTBA, KOTOPBIE 00Pa3yI0T KOMIUIEKC € CyOCTPaTOM M paspyIlaroTCs B XOJE PEaKIHy;

1) BEIIECTBA, YCKOPSIONINE XUMHUYECKYIO PEAKIIHIO.

4. XuMHYecKoe TpeBpalieHne cyocrtpaTa 00ecreduBaeTCs:
a) AJUTOCTEPUUECKUM IIEHTPOM;

0) peryIaTOpHBIM IIEHTPOM;

B) aJICOPOIOHHBIM LIEHTPOM;

T') KaTATUTHYECKUM LIEHTPOM.

3. IIpocternyeckas rpymnmna GepMeHTOB — 3TO:

a) MECTO IPUCOSTUHEeHNUS cyOcTpara;

0) ICHTp peryIsIiu

B) y4acTok pepMeHTa, 00eCTIeUnBaIOIINI IPHCOeTUHEHHE d3PPEKTOPOB;
T') MECTO MPHUCOETHMHEHUs KO(haKTopa.

4.Kakoii pepMEHT OCyLIECTBIISET THAPOINTHYECKUH pacnas qucaxapuaa’?
a) Iumasa;

0) amuIasa;

B) JIAKTa3a;

T) MenTHaa3a.

o teme: «O01iee moHsATHE 00 0OMEHE BEIIECTB U SHEPTHH B OPTaHU3ME

1o Teme: «CtpoeHne, GPU3NKO-XUMHIECKHE CBOHCTBA M (DYHKIIMH YTIIEBOIOBY
5. K 0CHOBHBIM CBOHCTBaM yTIJI€BOJIOB OTHOCSTCSI:

a) YrJIeBOIbl MHOTOATOMHBIE CIIUPTHI;




CTpyKTypHBIii
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KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

0) HaTMYMe HepPa3BETBICHHOM LIEIN aTOMOB YTIIEpPO/Ia;
B) TIOJIUMEPHI;
T) cooTBeTCTBYIOT hopmyre (CH20) n.

6. [Monucaxapupl, COCTOSIINE U3 MOHOCAXapHIHbIX SIMHUI] OJHOTO THIIA, HA3BIBAIOTCS
romononucaxapuaamu. [Ipumepom romononucaxapua sBiIsieTcs:

a) TNIMKOTIPOTEHH;

0) Kpaxmai,

B) TJIIOKO3aMUH;

T') TJIIOKaroH.

7. MoHocaxapa 1o CTpyKTYpe MOTYT ObITh JTHHEHHBIMU U IUKIMIECKAME. K IUKINYECKUM OTHOCSITCSI:
a) hpykTo3a;

0) me3okcupn003a;

B) JIAKTO3a;

T') MaJbTO3a.

1o Teme: «DepMeHTATUBHBIC MPEBPAIIICHHUS YTIICBOI0BY
2. B nukne Kpebca obpasyercs:

a) 3 HALL, 1 ®Al, 1 ATD;

0) 3 AT®, 3HAJIH?2;

B) 3 HAIH2, 1®AIH2, 1 TTD;

r) 12 AT®, 3 HALL, 2 A/

2. IITK umeer 3HEpreTHYECKOE 3HaU€HUE, IOTOMY YTO MPUBOIUT:
a) K 00pa30BaHUIO BOIEI;

6) Boiesiernto COy;

B) 00pa30BaHMIO CyOCTPATOB JISI BIXATEILHOM CTIH;

T') 00pa3oBaHUIO0 METAOOIUTOB AJIsi CHHTE3a HOBBIX BEIIECTB.

3. Ilpomecc riamKonm3a IpOTEKaeT B:
a) MUTOTIIIA3Me KIIETKH;

0) MUTOXOHIPHUAX KIICTKH,

B) DHJOIUIA3MAaTHYECKOM PETHUKYIIYME;
T') MEXKJICTOYHOM IPOCTPAHCTBE.

8. PGFyJ’IﬂTOpOM YIJIEBOJAHOI'O oOmeHa B OpraHnu3Me sBJISICTCSI TOPMOH, BBIpa6aTI:IBaeMLII71 KJICTKaMH
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MO/IKENYJOYHOM AKeJe3bl, KOTOPbIN HA3bIBAETCS:
a) TIoOyIHH;

0) xodeus;

B) MHCYIINH;

T') IPOTEHH.

o Teme: «Kitaccuduxanus, cTpoeHne 1 QYHKIHMH JUTTHIO0BY
3. K He3aMeHHUMBIM KHUPHBIM KHCIOTaM OTHOCSTCSL:

a) MacisgHasl U MaJbMHTHHOBAS,

0) MaTbMUTHHOBASI U OJICHHOBAS;

B) JIMHOJICBAs U JIMHOJICHOBAS;

T') IMHOJICHOBAsl M CTCAPHHOBASL.

4. Morekyna )upa COCTOUT U3 XKUPHBIX KHCJIOT ¥ ’TOr0 MHOTOaTOMHOTO CIIMPTA!
a) STUJICHIJINKOIIb;

0) copOwur;

B) chuHTO3MH;

T') TIUIEPHH.

1o teme: «OOMEH JIUITHIOB)

3. OCHOBHBIM HUCXOJHBIM BEUIECTBOM, U3 KOTOPOI'O OCYHICCTBIACTCA CUHTE3 KUPHBIX KHUCJIOT B OPraHnU3MeE,

SIBIISICTCSL:
a) IIII0K03a;
0) MOYEBHHA;
B) TJIMIIUH;

T') TYaHHH.

4. CHHTE3 JXUPHBIX KUCIOT OCYIIECTBISETCA B!
a) MATOTIIIa3ME KIIETKH;

0) MUTOXOHIPHUAX KIICTKH,

B) TM30COMaxX KIIETKH;

T') MEXKIETOYHOM MTPOCTPAHCTBE.

1o Teme: «BuraMuHbI)
2. K JKUPOPACTBOPHUMBIM BUTAMUHAM OTHOCATCA:
a)A, B, C I,
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0) A, I, E, K;
B) PP, H, B, Bc;
r)C, P, K, E.

2. K BomopacTBOpUMBIM BUTAMHUHAM OTHOCSTCS:
a) PP, H, B6;

0)A,B,C, [;

B)C, P, K, E;

r) B1, B2, B12.

3. bronornyeckoe 3HaUYCHNE BUTAMHUHOB 3aKJIFOYAETCS B TOM, YTO OHH;
a) SIBISIFOTCS HCTOYHUKOM SHEPIUH;

0) BXOJAT B COCTaB TOPMOHOB;

B) SIBISIFOTCS CTPYKTYPHBIMUA KOMIOHEHTaMH KJICTOK;

T') BXOJT B COCTaB OCIIKOB COCAMHHUTEILHON TKAHH;

II) BXOJAT B COCTaB (hePMEHTOB B BU/IC KOPEPMECHTOB.

1o teme: «I'opMOHBI»

1. Beibepure cBoiicTBa TOPMOHOB, OTIIMYAIOIINE MX OT IPYTHX OHOIOTHIECKUX
a) ACHCTBYIOT NPH OYECHb HU3KHUX KOHIEHTPALHSX;

0) IeiCTBYIOT Yepe3 crenuuIecKrue peryssTopbl;

B) MOCTYNAIOT B KJICTKU-MUILIEHH U3 KPOBH;

T') CEKPETUPYIOTCS CHENNATM3MPOBAHHBIMHU SHIOKPHHHBIMH KIETKaMH;
1) 00JIaZIAI0T OTHOCHTEBHON CTAOMIBLHOCTBIO.

5. K ropmoHam 0es1koBOit TPUpPOJIBI OTHOCSTCS:
a) MIPOTeCTEPOH;

0) agpeHavH;

B) TJFOKAroH;

T') HHCYJIHH.

6. Omnpenenure, B 4eM 3aKJIHOUAETCS BO3AECHCTBUE TOPMOHA HA OPTaHU3M:

a) I3MEHEeHNE aKTUBHOCTH ()ePMEHTA;

0) M3MEHEHUE TPOHUIIAEMOCTH MeMOpaH KJIETOK;

B) aKTHBAIUs CHHTE3a (PePMEHTOB;

T) pacnax GepMEHTOB;

) aKTUBAIIMS B3aUMOJICHCTBHUS (pepMeHTa U CyOCcTpaTa.

PETyIATOPOB:
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YMeTh

- OCYIIECTBIISATh KAYECTBEHHBII U KOJINYECTBEHHBIH
aHaJIU3 aMUHOKHUCIIOT, OEJIKOB, YIIIEBOIOB, )KUPOB U
BUTAMMHOB B PaCTBOPAaX, PACTUTEIBHBIX M KHUBOTHBIX
MPOAYKTaxX; MPOTHO3UPOBATh XUMHYECKHE U
OroXUMHUUYECKHE MPEBPAIIEHUSI OCHOBHBIX KOMIIOHEHTOB
MIPY IPOU3BOJICTBE MHUILEBBIX MPOAYKTOB U3
PacTUTENBFHOTO CHIPHS.

IIpakTHuyeckue 3a1aHUA:

1 IIpoBecTn KayeCTBEHHBIN aHAIIN3

Brigenenne u onpenenenne GochonpoTenHOB (Ka3enHa) U3 MOJIOKA.

Pesynbrar: 1 Brimanenue xmonseBUAHOTO ocanka. [Ipu mpoBeneHn OMypeTOBO# peakni OTMEIaeTCs
¢uoneroBast okpacka. 2 [Ipu npoBeaeHNH MOJIMOICHOBO NPOOBI C THAPOIN3ATOM Ka3eHUHA BBIAT 0CaT0K
JIMMOHHO-)KeJITOTro 11BeTa. OOBSCHUTE KaUeCTBEHHYIO PEaKLHUIO U cHOPMYIUPYHTE BBIBOJI.

2 OU3MKO-XMMHUUYECKHE CBOMCTBA OEIIKOB

Tema Ocasrcoenue benxos npu Hazpesanuu.

[TpuHUMO MeTo/A: TPK HATPEBAHUH B HEUTPaJIbHO MM C1a00KUCIION cpelie OUTH Bee OENTKU IEHATYPUPYIOT U
MIePEXOAT B HEPACTBOPUMOE cOCTOSTHKE. JI71st OONBIIMHCTBA OSITKOB N303JIEKTPHUUECKAst TOYKA COOTBETCTBYET
crmabokucnoii cpene (pH oxono 5,0). Haubouee moHas u ObICTpas KOATYIBIIUS HMEET MECTO B H303JICKTPHUYECKOMN
TOYKE. B CHJIBHO KHCTIBIX ¥ CHIIBHOIIEIOYHBIX PACTBOPAX OEIOK MproOpeTaeT BHICOKUH 3apsi U HE BHINANACT B
ocasiok. JI71s pa3HBIX OEIKOB pa3IndHa TeMIlepaTypa cBepThIBaHHA. HEKOTOpbIe U3 HUX BBIICPKUBAIOT JIaK
IIPOJIOIDKHTENIBHOE KHIISYCHHE, TOIIa KaK APYrHe Koarymupyrot mpu 50-55°C.

OOopyznoBaHue: MTAaTHB C MPOOUPKaMH, MUIIETKH KarlesbHbIe (T1a3HbIe) ¥ Ha 1,0 mmm 2,0 M1, ciupToBKa,
JieprKaTeNn AJisk TPOOHPOK.

PeaxTuBbl:

1 Suunsrit 6enok, 1 % pacTBop.

2 VkcycHas kucinota, 1 % pactBop.

3 VkcycHas kuciota, 10 % pactsop.

4 Xnopua HaTpusl, HACHIILIEHHBIN pacTBOpP.

5 NaOH, 10 % pactBop.

Xox paboTHI:

1 B 5 mpobupok HamuTh 1mo 0,5 mit pacTBopa Oemnka.

2 Harpetsb conepsxumoe nepBoit mpodupku. Habmronate BeinageHue ocaaka oenka.

3 Bo Bropyro npoOupKy 106aBuTh Karuio 1 % pacTBopa yKCYCHOW KHCIIOTHI M HarpeTh. OcaskieHHe IPOUCXO0 IUT
ObICTpee U MoJIHee, T.K. MOJIEKyJa OellKa HaXOAUTCS B U303JIEKTPUIECKOM COCTOSIHHU.

4 B tpetnto npobupky npudasuts 1-2 xamm (0,5 mi) 10 % pacTBopa yKCYCHO# KHCTIOTH M HarpeTh. benok He
ocaxxaeTcs JaXke TIPH KUIITICHNH, TOCKOIBKY OEIKH B KHCIIOH cpesie MPHUOOPETaroT MOIOKUTEIBHBIHN 3apsi, 9To
MIPUIAET UM YCTOIYNBOCTE.

5 B getBepTyto mpobupky nobasuth 1-2 karum (0,5 mi) 10 % pacTBopa YKCYCHOM KHCIIOTHI M HECKOJIBKO Karelb
HACBIIIEHHOT'0 PacTBOPA XJIOPHUIA HATPHSA, HArpeTh. belok BhIMagaeT B 0Cal0K, T.K. JTUIIASTCS THAPATHON
000J104KH.

6 B naryto npoOupky npuiauthk Heckonbko kareins (0,5 mir) 10 % pacTBopa rHIpOKCHAA HATPUS U HarpPeTh.
Ocazok Oesika He 00pa3yeTcst Jake MPH KUISTYEHUH, TOCKOJIBKY O€JIKM NPHOOPETAIOT OTPUIATENIBHBIH 3apsi.




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
3ananme:
3amucaTh B TAOJIHUITY PE3yJIbTaThl OCAKACHHUS O€IKa MPH KUIITICHUH: TOSBICHUE OCagKa «+», a OTCYICTBHE «-». B
KaX/JIOM CIIydJac yKa3aTh NPUIHMHBI TOSBJICHHS MM OTCYTCTBHSI OCaaKa OenKa.
HefitpanbHas Crnaboxucnast CunpHOKHUCHAs CunbHo kucnas | Llenounas
C 2JIEKTPOJHUTOM | cpefa
BriBog
Bnagets IIpuMepsl CHTYaHMOHHBIX 32124

- HaBBIKAMH U NIPHEMaMU NIPOBEICHUS TEOPETUUECKUX U
9KCIIEPUMEHTAILHBIX OMOXUMHYECKHX HUCCIIEC0BaHN B
obuacTu epepaboTKH PaCTUTEIBHOTO CHIPHS;

- HaBBIKAMH KOHTPOJISI KAYECTBEHHBIX U
KOJINYECTBEHHBIX XapPAKTEPUCTUK CHIPbS,

1oy padpUKaToOB U TOTOBBIX U3ACIHH.

Curyamus 1: B coctaBe nmpupoAHBIX JKUPOB MPUCYTCTBYET BUTAMHH A U APYTHE

JKUPOPACTBOPUMBIE BUTAMHHBI.

1 B xakoM BuUie — OYHUIIIEHHOM HJIU B COCTaBE MPUPOHBIX )KUPOB BUTAMUH A COXpaHAETCs JAOJbIIE, TO €CTh €T0
JIBOITHBIE CBSI3M MEJJIEHHEE OKHUCIISIOTCS KHCIOPOaAOM?

2 Tlouemy?

Cutyarust 2: Y 4enoBeka, IJIMTENBHO He YIOTPEOJISBIICTO B MHIIY KHUPHI, HO MOJIyYaBIIEro JOCTATOYHOE
KOJIMYECTBO YTIIEBOJIOB U OEJIKOB, OOHAPYKEHBI IEPMATHUT, TNIOXOE 3A)KUBIICHUE paH, YXY/IIIICHUE 3pEHUS,
CHIDKEHHE TOHaIoTponHOH QyHKImy. [locine Ha3HaYeHHS

PBIOBETO XKHpa B TEPANEBTHUCCKUX 032X BCE CUMIITOMBI HCYE3IIH.

1 C HETOCTAaTOYHOCTHIO KAKUX BUTAMHHOB 3TO MOXKET OBITH CBsI3aHO?

2 KakoBa Onosorugeckasi poiib 3THX BUTAMHHOB?

3 B Kkakux MpoayKTax BEICOKO COJEPIKaHHUE 3TUX BUTAMHHOB?

Curyarust 3: Y 4eThIpexMecsigHOT0 peOCHKA BBIpa)KEHBI SIBJICHUS paxuTa. PaccTpolicTBa MumieBapeHus He
otmeuaetcs. [IposiBieHns 3a0051eBaHNsl YMEHBIIUIUCH MTOCIIE TTPOBECHUS aJIEKBATHON Tepanuu U peObIBaHUS Ha
COJIHIIE.

1 C HEZOCTATOYHOCTHIO KAKOTO BUTAMHHA DTO MOYKET OBITH CBA3aHO?

2 KakoBa Ouonoruueckast poiib 3TOro BUTaMuHa?

3 B xakux mpoayKTax BEICOKOE COJEePIKaHUe dTOT0 BUTaMUHA?

4 B03MOKEH JIM CHHTE3 3TOT0 BUTAMHUHA B OpraHu3Me delloBeKa?

5 KakoBbl CHUMIITOMBI THIIEPBUTAMUHO3a JJIs1 TOIO BUTAMUHA?

Curyarust 4: [Ipu ynoTpebieHHH OOJBIIOTO KOJMYECTBA CHIPOTO SSTHYHOTO OeJIKa MOXKET Pa3BUTHCS
TUIIOBUTaMUHO3 OMOTHHA (BUTaMUH H), COMPOBOXKIAONIUIICS JEPMATHTOM.

YeM 00ycII0BIIEH THITIOBUTAMUHO3?

[Touemy BapeHbIe siflia TAKOT0O 3P PEeKTa He BEHI3BIBAIOT?

Curyanmst 5: B HEKOTOPBIX CTpaHax, TJe HaceJIeHHe YIOTPeOseT B MUILY OOJIBIIOE KOJTHIECTBO XJICOHBIX 3J1aKOB,
y JIIOJIeH 9acTO BCTPEYAIOTCS CIydau HeIOCTATOYHOCTH IHHKA.

Oco00eHHO ITO SBIICHUE MPOSBISIETCSI TaM, TJIE JIIOJIM TeKyT JETENMKHA U3 IPECHOTO 0E3POXOIKEBOTO TECTa, ECIIN KE
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xJ1e0 MeKyT U3 JPONOKEBOTr0 TECTa, TO HEXBAaTKa IMHKA HaOoaaeTcs pexxe. Vi3BecTHO, uTo 3EpHA 311aKOB
CoZIepKaT MHOTO (PUTHHOBON KHCJIOTHI.

1 [Touemy HEIOCTATOUHOCTD [UHKA TPOSIBIIIETCS MEHBIIIE, €CITH YIIOTPEOISATh APOXKIKEBOH X1e6?

2 Kakoe 3HayeHne nMeeT UHK I MeTaboan3ma?




0) Ilopsinox npoBeaeHUs] MPOMEKYTOUYHON aTTeCTAlMU, MOKA3aTeIU H KPUTEPHH
OlleHUBAHUSL:

[TpomexyTouHas aTTecTanus 1Mo AUCHUIUTUHE «BHOXUMUS) BKIIIOUAET TEOPETHUECKUE
BOMPOCKHI, TIO3BOJISIFOIIME  OICHUTh  YPOBEHb YCBOCHHUS  OOYYaIONUMHCS  3HAHUMA,
71abopaTOpHbIE U KOHTPOJIbHBIC 3aHSTHUS, BBISBIISAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHIMA
W BIAQJICHUI, TPOBOAMTCS B (GopMe O3K3aMeHa H B (opMe BBIOJHCHUS M 3alIUTHI
1abopaToOpHBIX PaboT.

DK3aMEeH TI0 JIaHHOW JUCIMIUIMHE TIPOBOJAMTCS B  YCTHOW  ¢dopme 1o
HK3aMEHAIIMOHHBIM OMIJIeTaM, KaKIblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOIMPOCA U
OJTHO MIPAKTUYECKOE 3a/IaHuE.

[Toka3zarenu u KpUTEPUU OLICHUBAHUS IK3aMEHA:

— Ha OIEHKY «OTIHYHO» (5 Oa/ioB) — 0OyYaromUUCS JIEMOHCTPHUPYET BBICOKUN
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOe
3HaHWE YYeOHOro MaTepualia, CBOOOIHO BBINOJHSACT TMPAKTUYCCKUE 3a7aHus, CBOOOIHO
OTIepHUpYeT 3HAHUSAMHU, YMEHHUSAMH, IPUMEHSET X B CUTYAIMSIX OBBIIIEHHON CIIOKHOCTH.

— Ha OIICHKY «X0pouioy» (4 0ama) — 00yJaroImuics IEMOHCTPUPYET CPEHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYMTENIbHBIC ONIMOKM, HETOYHOCTH, 3aTPYAHCHUS IIPU AHAJUTUYCCKHX OIEpaIusX,
nepeHoce 3HaHUK M YMEHHUN Ha HOBBIE, HECTaHJAPTHBIC CUTYallUH.

— Ha OIICHKY «YIOBJCTBOPHUTENBbHO» (3 Oamia) — oOy4aroIIuics JAEMOHCTPHPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIETECHIMI: B X0 KOHTPOJIBHBIX MEPOTPUSTHIA
JIOITYCKAKTCS OIIUOKH, MPOSBISICTCS OTCYTCTBUE OT/ACIBHBIX 3HAHWM, YMECHUH, HaBBIKOB,
00yYaromuNCsl UCTIBITHIBAET 3HAYMTEIIBHBIC 3aTPYAHCHUSI MPH ONEPUPOBAHUH 3HAHHUSAMU U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OILIEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamna) — o0yyaromuiicst 1eMOHCTpUPYET
3HaHus He Oonee 20% TeopeTHYECKOro MaTepuana, JOMyCKaeT CYLIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh NHTEIUICKTYaJbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYJ0BJIeTBOpUTENbHO» (1 Oamn) — oOyuaromumiicss He MOXET I0Ka3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS W OOBSCHEHWs WH(GOpMAIMM, HE MOXKET I0Ka3aTh
MHTEJJIEKTyaabHbIe HABBIKM PELISHHS MPOCTHIX 3a/1a4.

[Toka3zarenu v KpUTEPHUN OLICHUBAHUS 3a4eTa.

— «3a4yTeHo» — OOyyarouMiics BIaJeeT JOCTATOYHBIMM 3HAHMSAMU O CYIIHOCTH
JUCHUTUIMHBL, JaeT TIOJHBIE OTBETHl HAa BOMPOCHI W3 OCHOBHOW  JIUTEPATYpHI,
PEKOMEH/I0BaHHOM K KYpCY, MOKET OTBETUTh Ha JIOTOJHUTENIbHBIE BOIPOCHI, IPEJIOKEHHBIE
IPEToIaBaTeIIeM.

- «He 3a4YTeHO» - BBICTABJIAETCS IPH YCIOBHM, €CIM OOydarouuiics Biajeer
OTPBIBOYHBIMHU 3HAHUSIMH O CYIIHOCTH TUCIHMILIMHEI, TaeT HETIOJHbIE OTBETH HA BOIPOCHI U3
OCHOBHOM JINTEpaTypbl, PEKOMEHAOBAaHHON K KypCy, HE MOKET OTBETHTH HA JIOTIOJHUTEIIbHbIE
BOTIPOCHI, IPEJTO’KEHHBIE MPETIOaBaATEIIEM.
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Haumenosanue

10 No norosopa CpoK neicTBHS TUIEH3UU
MS Windows 7
Professional (mnsa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 o1 17.09.2007 BeccpouHo

Professional

CBOOOZHO pacHpoCTpaHsieMoe

7Zip o OeCcCpovHO

Bpaysep Mozilla [cBoGogno pacmpocTpaHseMoe 0eccpoUuHO
CBOOOTHO PacIpOCTPaHACMOE

FAR Manager o OeCcCpovHO

NuTtepHeT-pecypcesr:

DNeKTPOHHBIM (OHJ MPaBOBOM U HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIuu. — Pexum
nocryma: http://docs.cntd.ru/., cBo6oaHBIH TOCTYI.

OOpasoBarenbHbld  mopTan  ans  oOydamomuxcs. —  Pexum — jpocryna:
http://newlms.magtu.ru., cBo00IHbIIT JOCTYII.

OnekTpoHHas 0a3a mepuoanueckux um3ganuii East View Information Services, OOO
«IBUC». — Pexxum nocryma: https://dlib.eastview.com/, cBoOoaHbIN AOCTYII.

HammonaneHass uHpOpMalMOHHO-aHAIUTHYECKass cucreMa — Poccuiickuil HHIEKC
HayuHoro utupoBanus (PUHIL). — Pesxum noctyna: URL: https://elibrary.ru/project risc.asp
, CBOOO/IHBIN TOCTYII.

HNudopmannonHas cuctema - EnquHOe OKHO 10CTyma K WHGOPMAIIMOHHBIM pecypcam. —
Pesxxum noctyna: URL: http://window.edu.ru/ , cBo60HBIH TOCTYII.

[TouckoBas cucrema Akanemus Google (Google Scholar). — Pexxum gocryma: URL:
https://scholar.google.ru/ , cBo60aHBIH TOCTYII.

Poccuiickass T'ocymapctBennas Oubnmoreka. Kartamorm. — Pexum pgocryma: URL:
https://www.rsl.ru/ru/4readers/catalogues/ , cBoGoaHBI TOCTYT.

OnektponHbie pecypebl ouommorekun MI'TY um. I'.M. HocoBa. — Pexxum noctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , ceobomHBII 1OCTYTI.

VYuuBepcurerckas uHpopmanuonnas cuctema POCCUS. — Pexum moctyma: URL:
https://uisrussia.msu.ru , cBOOOHBIN TOCTYII.

9 MaTepuajabHO-TeXHUYECKOEe o0ecnevyeHue T CUUIIMHBI

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun n Ha3BaHWE ayJUTOPHUH OcHanienue ayJInTopun

Yuebubie ayguropuu s mposeieHus | MynbTUMEIUHHBIE CpPEICTBA XpaHEHUWs, Mepelavyd |
3aHATHH JICKIITMOHHOI'O THIIA HpC}ICTaBHeHI/ISI HH(bOpMaHI/H/I

Yuebubie ayguropuu s mposeneHus | OOOpYHIOBaHUE IS BBIOJHEHUS JTa0OPaTOPHBIX padorT,
1a00paTOPHBIX 3aHATHH, TPYMNIOBBIX U XMMHYECKAsI [IOCY/1a, PEAKTHBBI,

WHIWBUYaAJIbHBIX KOHCYJIbTalUi

A Y Y . o | Harnsimabie MaTCpHaJIbl: Ta6J'II/II_[LI, CXCMbI, IIJIAKATHI.
TEKYILICrO0 KOHTPOJS M MPOMEKYTOYHOU
aTTeCTAallun

Homemenns st camoctostensHoil | [TepcoHanbHbIe KOMIBIOTEpPHI ¢ Taketom MS Office,
paboTEI obyuaromuxcs BBIXOJIOM B VHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaATEIHHYIO cpeny
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

YHUBEPCHUTETA
[Momemennss s xpaHeHust u | Ctemnmaku,  cefidpl A XpaHeHHs — y4eOHOTO
NpOPUIAKTUIECKOTO o0opynoBaHus
00CITyKMBaHHS yueOHOro | IHCTpyMEHTSHI Ut peMoHTa 71a00paTOPHOTO
o0opynoBaHus 000pyIoBaHusl.
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