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PaGouas nporpamma coctasieHa Ha ocuose ®I'OC BO 1o HamnpaBlIeHHIO TOArOTOBKH
19.03.02 TIpotyKThl IUTAHKMS M3 PACTUTENBHOIO CBHIPbs, YTBEpXKAeHHOro npukazom MOuH PO
ot 12.03.2015 r. Ne 211.

Pa6ouas nporpamMma paccMoTpeHa u 0100pena Ha 3aceaanun Kadeaper CTan apTH3aluy,
cepTH(GUKAIMH U TEXHOJIOIMH HPOAYKTOB U TaHHs

«23» okta0ps 2018 r. (mpoToxoi Ne 2).

3as. kadenpoit AU | /H.W. Bapsimaukosa /

PaGouas mporpamMma o00peHa MeTOIM4ecKoi KoMmuccueif uncturyra EcrecTBo3Hanus u
crangapruzauu «29» oxrsops 2018 r. (mpotokon Ne2).
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/ N.A. JlutBuHYyK /




JIncT perucrpanuu H3MeHeHHH H 10MOTHEeHHi

METOIMYECKOTO H
HHGOPMAHOHHOTO 00ecreyeH sl
JIACIMITITHHBI

npotokon Nel

n/n Pa3znen Kpatkoe coneprxanue Jlara, Ne [Toanucse 3aB.
PITJ U3MEHEHHs!/I0TIOTHEH S pOTOKONIA kadeapoit
3ace/laHus
Kadeapbl
1 4,8,9 BHeceHbl u3MeHEHHs B COIepIKaHUE 01.09.2019,
JIMCLMIUTUHBI, OOHOBIICH CITUCOK npotokos Nel
JIMTEpATypbl, OOHOBJICHO
MaTtepUaIbHO-TeXHUYECKOTO
obecrieyeHue TUCIUILTHHbI
2 8 Axtyanu3zaius yuebHo- 01.09.2020 r.
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1 Leau ocBOCHNS AUCHUNIMHBI

[enbio ocBOeHUS AUCHUTIITNHBI «BHOXUMUS» SABISIOTCS:

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

- U3y4YE€HHE XMMHUYECKOTO COCTaBa JKHUBBIX OPraHW3MOB, CTPOCHUS U CBOMCTB €ro TKAaHEH,
COBOKYITHOCTH IIPOLIECCOB, JICKALINX B OCHOBE KHU3HEACITEILHOCTU

- u3ydeHHe (EPMEHTHBIX CHUCTEM U OMOXMMHUYECKUX MPOIECCOB, MPOTEKAIONUX KaK B
[EJIOM OpPTraHU3Me, TaK U B OTJEJbHBIX TKAHSIX M OpraHax, 4To JaeT CHEeHAIUCTy M0 TEXHOJIOTUU
MPOJYKTOB OOIIECTBEHHOTO IHTAHWs 3HAHUS CBOHCTB M BO3MOXKHOCTEH pPAIlMOHAIBHOTO
UCIIOJIb30BAaHUSL ChIPbsl, TOHMMAHUSA OCOOEHHOCTEH TEXHOJOIMYECKHX IPOLIECCOB TaK, YTOOBI
00ecreunTh MaKCUMaJIbHOE COXpPAaHEHHE B ChIpb€ M TOTOBBIX HW3JCIUAX HCXOIHBIX
COCTaBJISIOIIUX.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

NMOAr0TOBKH OaKajaBpa

Huctunnuna b1.5.09 «buoxumus» sBIseTCsS AUCUUILTMHON, BXOIAIICH B 0a30BYIO YacTh
6s10ka 1 0OpazoBaTeIbHON MPOTPAMMBI.

Jns u3ydeHus IOUCHUIUIMHBI HEOOXOMUMBI 3HAaHUSA, CHOPMHUPOBAHHBIE B peE3yibTare
M3ydeHUs: AUCUUIUIMH «DPusuka», «buonorus», «Xumus», «MeToabl UCCIECIOBAHUS CBOWCTB
CBIPbsSI M MUILEBBIX IPOTYKTOBY.

3HaHUS U YMEHUS 00y4aronuXcs, MOTyYEeHHbIE TPH U3YUYEHUU AUCIHUIUIMHBI «bruoXumusi»
OyayT HeOOXOIMMBI UM MPU W3YYCHUU TAKUX JUCUMIUIUH, Kak «[lumeBas xumusy, «[Iumesas
MUKpoOuosiorus», «OCHOBBI OMOTEXHOIOTHI», «be30MmacHOCTh MPOIOBOILCTBEHHOTO CHIPhS U
MIPOJIYKTOB MUTAHUS», AJ1s HanucaHus U 3amuTtel BKP.

3 Komnerenuuu odyyaromerocsi, popmMupyemMsbie B pe3y/ibTaTe 0CBOCHHS
AUCHUILIMHBI U IUVIaHUPYeMble pe3yJabTaThl 00y4eHus!

B pesynbprate ocBoeHuss AMCHUILUIMHBI «buoxumus» oOydaromuiicss IOJDKeH o0anzaTh
CJEIYIOIIMMH KOMIETEHIUSAMU:

CTpyKTypHBIit
JJIEMEHT [TmanupyemMsle pe3yabTaThl 00yUeHUS
KOMIETEHINH

OIIK-2 cnoco0HOCTHIO pa3padaTbiBaThL MEPONPUSITHSI MO COBEPUICHCTBOBAHUIO TEXHOJOTHYECKHUX
NMPOLECCOB MPON3BOJACTBA NMPOIYKTOB NUTAHNUS W3 PACTUTEILHOTO ChIPbS

3HaTh - OCHOBHBIE MeTab0JIMdecKre Ty TH MIPEBPAICHHS yIIIeBOI0B, JTUIHUI0B, aMUHOKHCIIOT,
MTyPUHOBBIX, MTUPUMHUINHOBBIX OCHOBAHUIA,
- (epMEHTAaTUBHBIM KaTaju3, MOHATHE O (QepMeHTax, aHTHTeNlaX, CTPYKTYpPHBIX

Oejkax,

YMmers - IPOrHO3MPOBATh HAMPABICHHE W PE3yAbTaT (DU3UKO-XUMHUYECKHUX MPOIECCOB U
XUMHUYECKHUX MPEBPAIICHHIN OHOJIOTHYECKH BaYKHBIX BEIECTB

Bnagers - METO/IaM KCCJIEJIOBAHUS (PU3UKO- XMMHUUYECKHX CBOMCTB OMOJOTMYECKH aKTUBHBIX
BEIIECTB

- HaBBIKAMM IIPOBEJCHUS XUMHYECKOTO W OHMOXMMHYECKOTO OKCIEPUMEHTa U
odopmIIeHHs €T pe3yIbTaToB

IIK-5 cnocoGHOCTHI0 HCMOJIB30BATH B NMPAKTHYECKOH JeSTeJILHOCTH CHENUATN3NPOBAHHBIE 3HAHHUA
dyHaaMeHTATbHBIX pa3iesioB (U3UKU, XUMUH, OMOXMMHUM, MATEMATHUKH /Jsi OCBOeHHUS] (PU3NUYECKHX,
XUMHYECKHX, OHOXMMHYECKHX, OHMOTEXHOJOTHYECKHX, MHKPOOHOJIOTHYECKUX, TeMJI0(pu3nyecKux
TPOIECCOB

3HaTh - OCHOBHBIC TIOHATHS OWMOXWUMHUH, CTpOCHHE W (PYHKIMH YTJIEBOJOB, aMHUHOKHCIIOT,
0EJIKOB, KUPOB, BATAMHHOB U X METa0O0IH3M,

- KHHETHKY ()€PMEHTATUBHBIX PEAKITHH,

- OCHOBBI TEHHOW HWHXEHEpUH B 00beMe, HEOOXOIUMOM Il TOHHMAaHHUS
OMOXMMUYECKUX MPOLIECCOB B MPOU3BOJCTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO
CBIpbSL.

YMethb - [I[POTHO3UPOBATL XUMUYCCKHUEC U OHOXHMHYECKUE MpeBpalicHusd OCHOBHBIX
KOMIIOHCHTOB IIPY NPOU3BOCTBE IMMUIICBBIX IPOJAYKTOB U3 PACTUTCIILHOTO CHIPHS,




- OCYLICCTBJIATH Ka4yeCTBEHHBIN U KOJIMYECTBEHHEIN aHAIIN3 AMHWHOKMHCIIOT, 6€J'IKOB,
YTJII€EBOJOB, )KUPOB 1 BUTAMHUHOB B PACTBOpPaAX, PACTUTCIBHBIX W JKUBOTHBIX IPOAYKTAX

Bnanets

- HaBbIKAMH W TIPHEMaMH MPOBEICHUS TEOPETUYECKUX M OKCIICPUMEHTAIbHBIX
OMOXMMHUYECKUX MUCCIICIOBAHHH B O0JIACTH ITepepabOTKH PaCTUTEIHHOTO CHIPBS

- HaBBIKAMH KOHTPOJS KaueCTBCHHBIX M KOJHYECTBEHHBIX XapaKTEPUCTHK CBIPBS,
oy haOpHUKaTOB M TOTOBBIX M3IEIHI




4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHEI cocTaBsieT 5 enunuil 180 yac:

—KoHTakTHas padora — 106,95 akan. yacos:

— aynutopHas — 102 akaz. 4acos;

- BHeayauTopHas — 4,95 akaj. 4acos,
—camocrosTenpHas padora — 37,35 akaj. 4acos;
—TOATOTOBKA K 9K3aMeHY — 35,7 akKaJ. Jaca.
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1. Beenenue [MoxroroBka K OIIK-2-3yB
1.1 Hpe,Z[MCT 1 3a1a44 Kypca. BBGHCHI/IC B Ha60paT0pHoﬁ pa6OTe.
onoxumuto. [IpeaMer 1 3agauu OUOIOTHYECKOM 3 2 - 2
XAMHHU. MecTo OMOXUMHUH CPEH APYTHX
OMOJIOTHYECKUX JUCHUIUIMH.
2. benku [Toarororka K |3amuTa taboparopuoit padoTsl. |I1K-5-3yB
2.1 Xumuueckuii cocraB 6enkoB. CBoMcTBa 3 4 4/41 4 nabopaTtopHoii padboTe. DpOoHTATBHEIN OTPOC
6enxoB. Kimaccudukarust 6eIKoB.
[Tonroroska k|3amura adopatopHeix padot. |I[IK-5-3yB
2.2 AmuHokucnotsl. CtpoeHue, GU3UKo- A & patop p M
9 3 2 6 2 nabopaTopHBIM
XAMHYECKHE CBONCTBA, KiIacCH(DUKAIUK
paboram.
2.3 CrpyKTypHas opranusanus OeJIKoB, [Toarororka K |3amuTa taboparoproit padoTsl. |I1K-5-3yB
CBO¥iCTBa, OMOIOTHYECKHE DYHKIIHH 3 2 61 2 nabopaTtopHoii pabore.
MPHMCHEHHUE
2.4 Crpoenue, pU3MKO-XUMHIECKUE 3 5 6 2 [Toarororka K |3amuTa taboparoproit padoTsl. |I1K-5-3yB
CBOWCTBA M (DYHKIMH HYKJICHHOBBIX KHCIIOT nmabopaTopHoii paboTe.
2.5 TIporecchl TUCCUMIISIINK M CHHTE3a 3 5 6211 2 IToaroroska K |3ammra tabopaTopHoit padoTsl. |[1K-5-3yB

6enkos. OOMeH a3zora

nabopatopHoii  paborte.

TectupoBaHue.
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IToaroroBka K
TECTUPOBAHUIO.
3. ®epMeHTHI [Moxroroska K |3ammra tabopaTtopHoit padoTsl. |[1IK-5-3yB
3.1 CoBpeMeHHBIE IPEICTABICHIS O nabopaTopHoii paboTe.
MexaHu3Me neiictBus pepmeHToB. CBOMCTBA
(epMeHTOB. 3aBUCHMOCTh aKTUBHOCTH
(epMeHTOB 0T TeMIiepaTypsl, pH.
CrnennpuuHOCTb ASHCTBUS; H3MEHEHHE
aKTUBHOCTH (pepMEHTOB. MexaHHU3M JeHCTBUS
¢depmenToB. KnuHetnka hepMeHTaTHBHBIX
peakiuil. DHEPrus aKTHBALIUH. 3 3 61 4,15
CTpyKTypHO-(pYHKIIMOHAIIbHAS OPTaHU3aIHs
(hepMEHTHBIX OCKOB: aKTUBHBIH LIEHTP; €T0
CBOWCTBA; AJUIOCTEPHUYCCKHUIA ICHTP.
KagecTBeHHBIH 1 KOJIMIECTBECHHBIH OCITKOBBIN
COCTaB TP BO3JCHCTBUN Ha OPTaHU3M (PaKTOPOB
BHemrHe# ceprl. HomeHknarypa u
knaccupukanust GpepMeHToB. EnuHHIEL
aKTHBHOCTH (DEPMEHTOB.
Hmozo 3a cemecmp 3 17 34/18H 18,15 CaMOCTOSITEBLHOE Ixzamen [TK-5-3yB
u3yueHue yueOHo u OIIK-2-3yB
Hay4HOH JIUTEpPATYpHI.
Pabora c 31eKTpOHHBIMU
OuOIHOTEKaMHI
4. Obmee TOHSTHE 06 OOMEHE BEIIECTB U [Toxaroroeka k|3ammra yaboparopusix padot.|I[1K-5-3yB
9HEPTHHU B OpraHU3Me nmaboparopHoit  paborte.|DpoHTANBHEIN OnpoC
4.1 Beenenue B 00MeH BemiecTs. buoxumus 4 6 3 4 CamocTosTenpbHOe

IIUTaHUA IUTAHUC, MeTa6OJ’II/13M; BBIACJICHUEC
IIPOAYKTOB meraboau3ma. OCHOBHBIE IIUIICBBIC

u3ydeHue y4eOHOW W
Hay4YHOU JIUTEpATyphl
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BCLICCTBA: YIJICBOABI; KUPHI; OCIKHU.
He3ameHnMEBIe KOMIIOHEHTHI OCHOBHBIX TIUIICBBIX
BCHICCTB. HC3AMCHUMBIC aMHHOKHCJIOTHI,
HE3aMCHUMBIC KUPHBIC KUCJIOThI, BATAMHWHBI U
MUHEpaJIbHBIE 3JIEMEHThI. DHEPreTHUYeCKUi
o0MeH
5. Yruesopl CaMocTosITeNnbHOE JlaGopatopHas paborta.|IIK-5-3yB
5.1 dusnonoriIecKas ok yrieBo1oB. n3ydeHne y4eOHOW  u|AynuTopHas KOHTPOJIbHAS
OCHOBHEIC yFJ'Ie]EOI[BI MU 1 HOTpC6HOCTB B Hay‘IHOﬁ JIUTEPATYPHI. pa60Ta
yrieBoaax. CBoilcTBa U pacpOCTpaHEHUE TloAroToBKa K
TJIMKOI'€HA KaK PE3¢PBHOIO MOJMCaxapuaa. >
nmabopatopHoi paboTe
buocuntes rnukorena. I'nukoreHossl. Bzaumusie 4 6 MM 3
MIpeBpaIleHUs YIIIeBOJI0B. BiusHue n3onTka
YIJIEBOJIOB B Pa3BUTUU OxupeHus I'anakrosa:
OMOJIOTHUECKOE 3HAUEHHE; XUMHU3M
[IPEBPALLEHUI raIaKTO3bl B IIIIOKO3Y.
bruoxumudeckre aclekThl TadaKTO3EMUH.
Xumu3M nporeccoB oOMeHa (pYKTO3HI.
6. Jlunust CaMocTosTeNbHOE 3amuta naboparopHoii padotsl. |[1K-5-3yB
6.1 dusnonormieckas ok JIMIHIO0B. n3ydeHue ydeOHOW u|DpoHTAIBHBINA OMPOC
XapaKngI/ICTI/IKa J'II/IHI/I,I[H(;,FO cocCTaBa IIMIIU U 4 8 M 3 Hay‘-lHOﬁ JIUTEpPaTypPhl
1T .
OTPCOHOCTH B JIMITUAAX. I OJIb JIMTIMAHOTO HOZ[FOTOBKEI K
muTaHust. OcoOEHHOCTH MPOAYKTOB o
nabopatopHoii padoTe.
TNepeBapruBaHys U BCACbIBAHUSA JIUITNUIOB.
7. ButaMuHbI [Moxroroska k|JlaGoparopnast pabora. [IK-5-3yB
7.1 ButaMuHBI KaK HE3aMEHUMBIE (DAKTOPEI 1a00paToOpHOM  pabore.
;?Tamm. Knaccudukanms. I/ICTollim[ OEKI}?ITHS[. 4 6 4 4 CaMOCTOSTEIBHOS
UPpOopacTBOPUMBIC BUTAMHHBI . 3
POpaCcTBOPHMBIC BHTA (A, IL E, K) u3yyeHne ydeOHOH U

MexanusM aeuctBus. [IuiieBble HCTOYHUKH.
CyrtouHasi noTpeOHOCTh. | MMO- 1 aBUTAMHUHO3HI,

Hay4HOH JINTEpaTyphl
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THIIEpBUTAMHUHO3BI. BonopacTBopumble
BUTaMUHBI, ONOJIOTHYECKast POJIb.
KodepmenTHble QpyHKINN BUTAMUHOB.
OcoOeHHOCTH CTPOEHUS U yJacTHe B 0OMeHe
BEIIIECTB BOJOPAcTBOPUMBIX BUTaMHHOB (B1, B2,
B3, B6, B12, Bc, PP, C). AHTUBUTaMHHEI.
8. 'opmoHEI [ToxroroBka K |3ammra mabopaTtopubeix pador, |IIK-5-3yB
8.1 HeiiporopmonanbHas peryianns. J1a00PaTOPHBIM cJa4a KOHTPOJIbHON paboThI,
Krnaccudukanus TOPMOHOB IO XHMHYECKOMY pa6oram. 3aIIMTA JOMALIHETO 3a]aHus.
CTpOEHHIO,  OuosormdeckuM  QYHKIOHAM U CaMOCTOSTEIBHO®
MEXaHU3MY IMcpeaayu ropMOHaJIbHOTO CUTI'HaJla B o
. N U3ydeHHe y4eOHOU U
KJIeTky. MeMOpaHHBIH W BHYTPUKIETOYHBIN .
MEXaHU3MBbI HeﬁCTBHﬂ TOPMOHOB. CucreMsl HaquOH HHTepaTprI
TpaHCMeMOpaHHOTO mpeobpa3oBaHus
TOPMOHAJIBHOTO CHTHAJIA. Lukanaeckue 4 8 40U 592
HYKJICOTHABI M JPyrde BTOPUYHBIE MOCPEIHHKH. !
Posp nmporenHkHHA3 B 0OeclieUyeHUH CHEeNH(UKH
KJIETOYHOTO OTBETa. XapaKTePHCTHKA OCHOBHBIX
TOPMOHOB YeJIOBEKa, y4acTHe B OOMEHE BEIIECTB,
THIO- ¥ THHePQYHKIMH SHIOKPHHHBIX Kee3.
Ponb HWHCYJIMHA U KOHTPUHCYJIAPHBIX TOPMOHOB B
obecrieueHNH TOMeocTa3a. Perymsmus BOIHO-
cojieBoro ooMeHa. Poiib TOPMOHOB B peryJsisiiuu
oOMeHa KaJbIys U GocdaToB.
Hmozo 3a cemecmp 4 34 17/8U4 19,2 CaMocTosITeIbHOE 3auem c ouenkoi TIK-5-3yB
M3y4eHUe yueOHOH u OIIK-2-3yB

Hay4HOH JIUTEPaTypHl.
PaboTa ¢ 371eKTpOHHBIMH
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OoubimoreKamu
Hmozo 51 51/26H 37,35

W — B ToM uucIie, 9ackl, OTBEACHHBIC HA paOb0OTy B MHTEPAKTHBHOU (hopMe




5 O6pa3oBaTesibHbIe M MHGOPMAIMOHHbIE TEXHOJIOTHH

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

Jlekuuu mpoxoAaT Kak B MH(OPMAIMOHHOM (opMe, Iie UMEET MECTO HOCIe10BaTeNbHOE
U3JIO)KEHUE MaTrepuaja B AMCUUIIMHAPHOM JIOTMKE, OCYILECTBISIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMHU, TaKk M B (opMe JieKuuii-Oecebl WIM AMAIOTa C ayJUTOpPUEH,
JEKIMA C NOPUMEHEHHEM 3JIEMEHTOB «MO3IFOBOM AaTaKW», JEKUUNU-KOHCYJIbTAllUM, TIe
TEOPETUYECKUI MaTepHal 3apaHee BbIJACTCS CTYAEHTaM AJISi CaMOCTOSITENIbHOTO U3YyUYEeHHUs, JUIs
MOJATOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00pazoM, JIEKIHUS MPOXOIUT IO TUITY BOIPOCHI-OTBETHI-
JUCKYCCHSL.

[ToMrMO 3TOrO, B JIGKIMU MOTYT HCIIOJIb30BAaThCS 3JIEMEHTHI MPOOJIEMHOTO H3JI0KEHUS.
[TpoOnemHas JieKLMs HAuMHAETCA C BOIPOCOB, C MOCTAHOBKU IPOOJEMBI, KOTOPYIO B XOJ€
U3JI0KEHHUS MaTepuana HeoOXOAMMO pPelHTh. Takas JIeKIUs MpeACTaBiIsieT COOON 3aHsTHE,
nperonaraioee HHUIUUPOBAHHOE IpernojaBaTeieM IMPHUBJICUEHUE ayJAUTOPUU K PEIICHUI0
KPYIHOM Hay4YHOM MNpoOJeMbl, pacKpbIBAET BO3MOXHbBIE IYTH €€ PELICHHUs, I1OKa3bIBaeT
TEOPETUYECKYI0 M NMPAKTUYECKYI0 3HAYUMOCTh JOCTIKeHuH. Ha mpoGieMHON Jiekiuu HOBOE
3HaHME BBOJUTCS KaK HEM3BECTHOE /s oOyyvaromuxcs. [lonyyenHas nHpopmalus ycBauBaeTcs
KaK JINYHOCTHOE OTKPBITHE €L1e HEe U3BECTHOIO ISl ce0sl 3HAHMSL.

Juiis peanmuzanuu WHOOPMAIMOHHO-KOMMYHHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
HOPOBOJATCS JICKIUH-BU3YyaJIM3allMU, B XO0JIe KOTOPBIX H3JI0KEHUE TEOPETHYECKOro MaTepualia
COIPOBOKAAETCA MTPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepuasl 3akpervisieTcs B Xoje J1a0opaTOpHBIX paboOT, B X0/€ KOTOPBIX
yueOHass paboTa TMPOBOAMTCS B BHJE IPOBEACHUS KOHTPOJIS KAadyecTBa TOTOBBIX OJIOA H
KynuHapHbeIXx u3genuii. Ha naGopaTopHbix paOoTax  BBINOJHSIOTCS —TIPYNIOBBIE  WIN
WHAMBUIyAIbHBIC 3aJ]aHUsl [0 TMpoWjaeHHOW Teme. IIpoBeaeHune abopaTOPHBIX padoT
HEO0X0/IMMO TpeABAPATh MHCTPYKTaXEM IO NpaBuiaM Oe3omacHoi paboThl B J1aOOPaTOPHUH.
OCHOBHBIM YCJIOBHEM JIOITyCKa CTYAEHTOB K JIaOopaTOpHOU paboTe siBisieTcd UX oOs3arenbHas
MOJrOTOBKA K HEW C COCTAaBJICHUEM TeOpeTuiecKkoro BeeaeHus. [lpu npoBenenun 1abopaTopHbIX
3aHATHHA UCIONB3YETCS METOJ KOHTEKCTHOTO 00y4Y€HUs, KOTOPBIM MO3BOJIIET YCBOUTh MaTepHall
IIyTEM BBIABIICHUS CBSI3€H MEKIY KOHKPETHBIM 3HAaHMEM M e€ro npumeHeHuem. Kpome Toro,
11€J1€c000pa3HO UCIOIb30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOyUeHHUs (MMapHylo padboTy)
TpeX BHJOB: CTaTWYECKas Iapa, AMHAMMYECKas Iapa, BapuUalMOHHAs Iapa; COBMellas €€ ¢
TEXHOJIOTHEN MOJyJIbHOTO 00y4deHMs. BBINOMHUB 3KCIEpUMEHT, oOydaromuecs GopMyIUpYIOT
0000111€eHHBIE BBIBOIBI 110 CEPUU OTBITOB, UCIIOJIB3YsI IPHUEMbI aHAIIOTUU M CPABHEHUS.

CamocrosiTenbHass padoTa oOydaromuxcs sBIsSETCS OAHUM U3 Hauboinee 3(PPeKTUBHBIX
CPEACTB pa3BUTHA MOTpeOHOCTH K Oyaymiemy camooOpaszoBaHuio. CamocTosiTenbHas paboTa
oOydaromuxcsi BKJIIOUaeT B celsi camble pa3HOOoOpazHble (opMbl yd4eOHOHU JeATeabHOCTH:
BBINOJIHEHHE JOMAIIHUX 3aJaHui, 3aBeplieHre opopmiieHHUs! J1a00paTOpHBIX paboT, U3yuyeHHe
OCHOBHOTO M JIOMOJHUTENBLHOTO MaTeprasa mo yueOHUKaM M IOocoOUsIM, YTeHHe U MpopaboTka
Hay4YHOI nuTeparypbl B OMOIMOTEKe, HanmMcaHue pedepaToB U KypCOBBIX padoOT, MOATOTOBKA K
KOJJIOKBUYMaM, 3aueTaM, UTOTOBOI aTTecTaliH.

CamocrosTenbHas paboTa oOydyaromMXCsl JODKHA OBITh HAlpaBlieHa Ha 3aKperuiCHHs
TEOPETUYECKOr0 MaTepuasa, U3JI0KEHHOI0 IpernoaaBaTeieM, Ha MpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOATENbHOE H3yYeHHe, Ha MOJIrOTOBKY K JIaOOpaTOPHBIM 3aHATHUSAM, BBIIOJHEHUE
JOMAITHUX 3aJaHUM U MOJATOTOBKY K PYOEKHOMY M 3aKJIIOUHUTEIBbHOMY KOHTpoiro. ITomumo
3TOro, oOydyaroIuecsl MPeJCTaBISAIOT pe3yabTaThl CBOEH CaMOCTOSTEIbHONH paboOThl B BUJE
MpEe3EHTalNM.

IIpu mpoBeneHMH PYOEKHOTO M 3aKIIOUUTEIBHOTO KOHTPOJS OCHOBHBIMH 3ajlayaMH,
CTOSAIIUMMU Tepes IMpernojaBaTesieM, SIBISIOTCS: BBIABIEHUE CTENEHU MPaBUIBHOCTH, 00beMa,
rIIyOuHBI 3HAHUN, YMEHUH, HABBIKOB, MOJYYCHHBIX NPH U3YYCHHH Kypca Hapsdy C BBISBICHHEM
CTENEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHUHU NIOTy4YE€HHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEACTBA MO3BOJISAIOT 3KCIEPUMEHTHPOBATH C HOBBIMU
dopmamu KoHTpoJs. OOydaroMMCsl NpeJUIaraloTcs TECThl U 3aJjaud B 2JEKTPOHHOM BHJE, C



ABTOMATH3UPOBAHHOM CHCTEMON MpPOBEpPKH. B oTianume OT OOBIYHOTO TECTUPOBAHMS TaKOM
croco0 KOHTPOJIS MO3BOJISIET CTYJEHTaM B JH000€ BpeMs IMPOHTH TECT, MPOAHAIU3UPOBATH
OLIMOKH U TIPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOqMYeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM PadoThI CTY/ICHTOB

[lo mucuunnuae «buoxumus» TpeRycMOTpeHAa ayAWTOpPHAs W BHEAyAWTOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIIMXCs.

AynuropHas caMoCTOsATeNbHas paboTa oOOydarommxcs Ha JIAOOPAaTOPHBIX 3aHATHIX
OCYHICCTBJIACTCA IO KOHTPOJIEM IMperioaaBaTeyisi B BUAC HAITMCAHUA BBIBOAOB U TCOPCTUUCCKHUX
000CHOBAHMH 110 MPOBE/ICHHBIM OIIBITAM.

BHaeaynuTopHas caMocTrosTenbHas paboTa OOy4aroIUXCsl OCYIIECTBISETCS B BUJE
U3y4CHUS] JIUTEPATypbl 10 COOTBETCTBYIOIIEMY pasfely C MpopadOTKOW Marepuana,
BBIINTOJIHCHUA JOMAIIIHUX SaI[aHI/If/'I 1 IOATOTOBKU K KOHTPOJIIO.

IlepeyeHb BUI0B KOHTPOJILHBIX 3a1aHUI

Texymui KOHTPOJIb:

- YCTHBIN ¥ IMCbMEHHBIN OIPOC;

- 1a00paTOpHbIE 3aHATUS,

- cooO1eHue, JoKIal, 3amura pedepaTos;

- TECTOBBIE 3aJaHMS.

IIpomeXyTOUHBIN KOHTPOJIb:

- KOHTPOJIbHBIE BOIIPOCHI U TECTHI K 3a4ETY.

YCTHBII OnpoC MPOBOAUTCS HAa Ay JUTOPHBIX 3aHATHIX B (hOpME OMpOCca HA CEMUHAPCKUX H
71a00paTOPHBIX 3aHATHSIX, JTCKIHUIX.

[TucbMeHHBIN OMPOC MPOBOAMTCS B BHJIE CAMOCTOSATEIBHOM paObOTHI MO OTAEIHHBIM TeMaM
Kypca, KOHTPOJbHOU PabOTHI.

VYCeTHRIE M NUCBMEHHBIM  ONPOCHI  MPEANoJaraloT  OTBEThl  OOydaroluxcs Ha
COOTBETCTBYIOIIME BOIPOCHI 110 U3YYECHHBIM TEMAM.

ITepeuyenn 1a0opaTopHbIX padoT:

Nel «Texnuka 6e30macHOCTH MPU padOTe B OMOXUMHUYECKOH J1aO0paTOpUm»;
Ne2 «Ob6opynoBanue, Hocya U peakTUBbI OMOXUMHUYECKON J1ab0paToOpumn;
Ne3 «llBeTHbIE peakiy Ha OEKK U aMUHOKHUCIIOTBI;

Ned «PacTBOpUMOCTH OEJIKOBY;

Ne5 «/lenatyparnus 0eaKoB»

Ne6 «Omnpenenenne n3031€KTPUUECKON TOUKH Ka3eHHAY;

Ne7 «I'mnponn3 HyKJI€ONPOTEUAO0B IPOKIKEN;

Ne8 «Onpenenenne AT® B npoxokax»;

No9 «KauecTBeHHbBIE PEAKIIMU HA YIIIEBOABDY;

Nel0 «OmynbsrupoBanue xupay;

Nell «®DepMeHTaTUBHBIN THAPOIU3 KUPAY;

Nel2 «KauecTBeHHBIE pEaKIIUM HA BUTAMUHBD;

Nel3 «Omnpenenenrie BUTAMUHOB B OBOLIaX U QPYKTax»;

Nel4 «llBeTHbIE peakiuy HAa UHCYJIUHY;

IIpuMepHBIH NepeYeHb TECTOBbIX BOIIPOCOB

HCO6XOI[I/IMO OTMCTHUTH HpaBHHBHLIfI OTBET (OTBCTLI), OGBOJIH €ro IMMOJJHOCTBIO.

no Teme: «AMHMHOKHCJIOTBI. Crtpoenme, (U3MKO-XMMHYECKHE  CBONCTBA,
KJIacCH(PUKAMHY
1. OTMmeThTE MPOTENHOTEHHBIE aMUHOKHUCIIOTBI:

a) Tpuntodan
0) aaHuH



B) COJIOHUH

r)

2. Kakue 3neMeHThI BXOJST B COCTaB aMHUHOKHCIIOT:

a) yriepona

6) bocdop

B) cepa

') KUCIOPO]I

3. Kakue rpynibl BXOJIAT B COCTaB OOIIEeH 4YaCTH aMUHOKHCIIOT

a) — CH3

6) — CH,OH

B) — COOH

r)—NH

4. Ykaxure, kakoil xapaktep umeet rpynna —NH;
a) KUCJIBINA

0) OCHOBHOI1
B) HEHTpaIbHBIN
) aM(OTEepHBIH

1o teme: «KCTpPyKTypHasi Opranu3anus 0eJikoB, CBOMCTBA, OMOJI0rH4eckne PyHKIUN
U IPUMeEHeHHne)

1. Kak naszwiBaercs cBsa3p —CO-NH-:

a) BOJIOPOJIHAsS

0) cnoxxHOA(hHUpHas

B) NENTUIHAS

I') mpocTtas 3pupHas

2. PazHble ypoBHH OpraHU3aIliy OCITKOB CTAOMIM3UPOBAHBI ONIPE/ICIICHHBIMU THITAMU
cBszeil. [TogOepute Kk KaxKIOMY IPOHYMEPOBAHHOMY THUITY CBSI3U OYKBEHHBIN OTBET:

1. KoBaneHTHBIE CBSI3U MEKIY
KapOOKCUIIBHBIMU U aMUHOTPYTIITIAMHU
pagrKagIoB aMUHOKHUCIIOT.

2.CBs3b MEXKAY O- aMUHO- U O~
KapOOKCU-TPYIITUPOBKAMUA aMUHOKHCIIOT.

3.CBs13b MeX1y paguKaiaMu
IIICTEHHA.

4.BotopoIHBIE CBSI3U MEXKTY
HENTHIHBIMHI TPYIITHPOBKAMH.

5.BoiopoaHbIe CBSI3M MEXKIY
parKaJaMyi aMUHOKHCIIOT.

6.I'unpodobHbIe B3auMOoeHiCTBUS
paJMKaIOB aMUHOKHCIIOT.

BykBeHHbIC BADHAHTHI OTBETA:
A —IlepBuyHas cTpyKTypa
b — BropuuHas cTpykTypa
B — Tperuunas cTpykrypa

3.KakoBa 0COOEHHOCTb KUCIBIX OETKOB?
a) mpeo0Jtaianie TUKapOOHOBBIX KUCIOT
0) paBHOE COOTHOIIEHNE MOHOAMHUHOAMKAPOOHOBBIX 1 MOHOAMUHOMOHOKapOOHOBBIX
KHCIIOT
B) Mpeodiialanne TMaMHHOMOHOKapOOHOBBIX KUCIOT



) 6EJI0K COCTOUT U3 MOHOAMUHO U MOHOKapOOHOBBIX KUCIIOT

4. Obparumas neHaTypanus O0eiaKa NPOUCXOAUT MPH:
a) JUINTEJIbHOM HarpeBaHuu;

0) AEeHCTBUM CHUIIBHBIX KUCIIOT;

B) KPaTKOBPEMEHHOM BO3JICHICTBUU CIMPTA;

I') 100aBJIEHUU COJIEH TSXKEIBIX METAIIIIOB.

no Teme: «CTtpoenue, pu3nKo-xuMu4yecKHe CBOCTBA M (PYHKIHN HYKJIEHHOBBIX
KHCJI0T»

1. Oynkuuu JHK:

a) XpaHEeHHEe TeHeTUYEeCKO nHpopmanmu;

0) mepenavya reHeTHYECKON MHPOPMAIUH 110 HACIEACTBY JOYCPHUM KIIETKAM;

B) MaTpuia ajs cuare3a PHK;

T') y9aCcTHE B OKHCIUTEIBHBIX PEAKITUIX.

2. B monekyne JIHK He conepxutcs:

a) aJICHUH;

0) TUMUH;

B) ypauu;

) TyaHuH,

1) IIATO3UH;

€) 1e30Kcupuoo3a.

3. [IpocTpaHCTBEHHOE COOTBETCTBUE A30TUCTHIX OCHOBAHUUIPYT APYTY B MOJICKYJIaxX
HYKJIGMHOBBIX KHCJIOT OCYIIECTBIISETCS M0 MPUHILUITY:

a) KOOIIEpaTUBHOCTH;

0) KOMIJIEMEHTAapPHOCTH;

B) KOTJIAaHAPHOCTH.

4. HacnencrBenHas uHdopMalius, 3aMcaHHasi B BUI€ TeHETUYECKOTO KOJ1a, XPaHUTCS B!

a) monekyie p-PHK;

6) monekyne u-PHK;

B) mozekyne JHK;

r) mosekyie T-PHK;

1) pubocome.

no teme: «IIponeccnl JUCCHMUISIMHT M CHHTe3a OejikoB. O0MeH azoTa»

no teme: «@epmenThl. CTpoeHue, cienupuuHOCTD, PU3NKO-XMMHYECKHE CBOHCTBA,
pyHkunm»

1. DepMEeHTHI 3TO:

a) BEIECTBA, KOTOPBIE UCIIOIB3YIOTCS B XO/I€ PEaKIIHU;

0) BelIecTBa, KOTOPbIE B X0J1€ PEAKIIMH MTPETEPIIEBAIOT U3MEHEHUS, HO 10 €€ 3aBepILeHUN
BO3BPAIIAIOTCS B UCXOJTHOE COCTOSTHUE;

B) O€JIKOBBIE KaTaJIN3aTOPHI,

I') BEIIECTBA, KOTOPbIE 00Pa3yIOT KOMIUIEKC € CyOCTpaTOM U pa3pylIaloTcs B XOe
peaxiuu;

JT) BEIIECTBA, YCKOPSIOMINE XUMUYECKYIO PEaKIHIo.

2. XuMuueckoe mpeBpaileHue cyocTpara odecreunBaeTcs:
a) AJIOCTEPUUYECKUM IIEHTPOM;

0) peryIsITOPHBIM LIEHTPOM;

B) aJICOPOITMOHHBIM LIEHTPOM;

') KaTATUTUYECKUM LEHTPOM.



3. IlpocreTnueckas rpynmna epMeHTOB — 3TO:

a) MECTO MPUCOSANHEHUS CyOcTpaTa;

0) LIEHTp peryisiuu

B) y4acTok (pepMeHTa, obecrnieunBaronuii mpucoe1nHeHne 3P QPeKTopos;
') MECTO MPUCOEANHEHHS KO(aKTopa.

4.Kaxo#i (hepMeHT OCYIIECTBIAET THAPOTUTHYECKHIM pactaj qucaxapuaa?
a) JIMIasa;

0) ammiiaza;

B) JIAKTa3a;

I) NenTuaasa.

no reme: «O01ee noHsiTHE 00 00MEHe BeleCTB M JHEPTUH B OPraHU3Me)

no teme: «Ctpoenne, pu3NKo-XMMHYECKHe CBOIiCTBA U (PYHKIUH yII€eBOI0B)»
1. K ocHOBHBIM CBOIiCTBaM yTJI€BOIOB OTHOCSTCS:

a) YIIIeBOAbl MHOTOATOMHBIE CITUPTHI,

0) HaNMuYMe HEPa3BETBICHHOM 1IeTIM aTOMOB YIJIepO/a;

B) MOJIMMEPHI;

r) cootBeTcTBYIOT hopmysie (CH,0) n.

2. [Tomucaxapupl, COCCTOSIIIUE U3 MOHOCAXAPUIHBIX €MHUI] OJHOTO THUIIA,
Ha3bIBAIOTCS TOMOMONMCcaxapuaaMu. [Ilpumepom romornonucaxapua sBIiseTCs:

a) TJIMKOTIPOTEHH;

0) kpaxmai;

B) TJIIOKO3aMHUH;

T') [JIFOKaroH.

3. MoHocaxapa 1o CTpyKType MOTYT OBbITh JTMHEHHBIMU M IUKIHYecKuMu. K
UKITMYECKHUM OTHOCSITCS:

a) bpyKro3a;

0) ne3okcupubo3a;

B) JIAKTO3a;

') MajJbTO3a.

no teme: «@epMeHTATHBHBIE NIPeBPALLIEHHUS YIJI€BOA0B)»
1. B mukne Kpebca obpaszyercs:

a) 3HAJ, 1 DAL, 1 ATD;

0) 3 AT®, 3SHAIHy;

B) 3 HA/IH,, I®A/IH,, 1 TTD;

r) 12 AT®, 3 HAJL, 2 DA/

2. IITK nmeeT sHEepreTHYecKoe 3HaYeHHE, MOTOMY, YTO MPUBOUT:
a) K 00pa30BaHUIO BO/IBI;

6) Boiienenuto COy;

B) 00pa30BaHUIO CYOCTPATOB TSI ILIXaTEIBbHOM 1IETIH;

r) 00pa30BaHNI0 METAOOIUTOB JIJIsSi CHHTE3a HOBBIX BEIICCTB.

3. IIpouecc ramkoin3a NpoTEKaeT B:
a) IIMTOIIJIa3Me KIIETKH;

0) MUTOXOHJIPUSX KIIETKH;

B) DHJIOTNIA3MATUYECKOM PETHKYIYME;
') MEXKJIETOYHOM ITPOCTPAHCTBE.



4. Perynaropom yrieBogHOro oOMeHa B OpraHu3Me sIBISIETCS TOPMOH,
BbIpa0aThIBAEMbIH KJIIETKAMHU ITO/IKEITYA0YHOMN XKelle3bl, KOTOPbIN Ha3bIBaeTCSA:

a) rIo0ynuH;

0) xKodenH;

B) UHCYJIUH;

I') IPOTEUH.

no Teme: «Knaccupukanus, crpoenne u GyHKUUU JTUTHTOBY
1. K He3aMEeHHMMBIM >KUPHBIM KHCJIOTaM OTHOCSITCS:

a) MacJIsTHas ¥ aJIbMUTHHOBAS;

0) MaJILMUTHHOBAS M OJICHHOBAS;

B) JJMHOJIEBAs U JIMHOJICHOBAS,

I') JUHOJICHOBAs U CTCApUHOBAS.

2. Morsekyiia ®upa COCTOUT U3 KUPHBIX KHCIOT M 3TOTO0 MHOTOATOMHOT'O CITHPTA:
a) STUJICHTJIUKOJIb;

0) copowur;

B) c(hUHTO3MH;

T') TJIUIEPHH.

mo TeMe: «O0OMeH JHUIINI0OB)

1. OCHOBHBIM UCXOJIHBIM BEIIECTBOM, U3 KOTOPOTO OCYIIECTBISETCS CUHTE3
JKUPHBIX KHCIIOT B OpraHU3Me, SIBISICTCS:

a) TJII0K03a;

0) MOYECBHHA;

B) TJIMIINH;

T') TyaHUH.

2. CuHTe3 KUPHBIX KHUCIOT OCYIIECTBISETCS B!
a) [UTOIUIa3Me KJIETKU;

0) MUTOXOHIPUSIX KIIETKH;

B) JIN30COMAaxX KJIETKH;

') MEXKJIETOYHOM ITPOCTPAHCTBE.

no TeMe: «BuraMuHbI»

1. K >xupopacTBOpUMBIM BUTAMUHAM OTHOCSITCS:
a)A, B, C, J;

0) A, 1, E, K;

B) PP, H, B, Bc;

r)C,P,K E.

2. K BomopacTBOpUMBIM BUTAMHUHAM OTHOCATCS:
a) PP, H, Be;

0) A, B, C, JI;

B) C, P, K, E;

F) Bl, Bz, B12-

3. bronoruyeckoe 3Ha4€HUE BUTAMUHOB 3aKJIIOYAETCS B TOM, YTO OHH;
a) SABJISIFOTCA UCTOYHHUKOM 3HCPIrUu;

0) BXOJSIT B COCTaB TOPMOHOB;

B) SIBJISIFOTCS] CTPYKTYPHBIMU KOMIIOHEHTAMH KJIETOK;

T') BXOJSIT B COCTaB OCJIKOB COCTMHUTEITLHON TKaHU;



JI) BXOJIAT B cOcTaB (DepMEHTOB B BHJIE KOYEPMEHTOB.

no teme: «['opMOHBD)
1. BeiOepute cBOIICTBAa TOPMOHOB, OTJIMYAIOIINE UX OT APYTUX OMOIOTUYECKUX

PEryJIATOPOB:

a) ICHCTBYIOT MPU OYCHb HU3KUX KOHIICHTPALIUSX;

0) HelCTBYIOT uepe3 crienu(puIecKue peryisiTophbl;

B) MOCTYIAIOT B KJIIETKH-MHUIIICHH U3 KPOBU;

T') CeKPETUPYIOTCS CHEIUATM3UPOBAHHBIMU YHJIOKPHUHHBIMHU KJICTKAMU;
1) 001a/1af0T OTHOCUTEIBLHOM CTAOUIILHOCTBIO.

2.

K ropmonam 6enkoBoOi IpUPOJIbI OTHOCATCS:

a) IPOreCTePOH;

0) ampeH

aJIvH;

B) IJIIOKAroH;

T') UHCYIT

3.

HH.

OnpeﬂenHTe, B U€M 3aKJII0YaeTCs BO3/IeHCTBHE ropMOHa Ha OpraHu3M:

a) U3MEHEHHNE aKTUBHOCTH (pepMeHTa;

0) U3MEHEHHE MMPOHHUIIAEMOCTH MEMOpaH KIICTOK;

B) aKTUBALUsl CUHTE3a ()EPMEHTOB;

r) pacnag GepMEeHTOB;

) aKTUBAIHsI B3aMMOICHCTBHS (pepMeHTa u cyocTpara.

IIpumepsl BonpocoB GPOHTAJBLHOIO ONPOCA MO TeMe KAMHHOKHCJIOTHI U 0eJIKI»

1. Jante onpenenenue TepMuHy «benkm»

2. Kakue anemeHTsl BXOJAT B cocTaB Oenka?

3. Kakoii a71leMeHT UrpaeT riaBHyo pojb B Oeskax?

4, Kakne aMUHOKHUCIIOTEHI BXOJST B COCTaB OEJIKOB?

5. Kakne aMMHOKHUCIIOTHI Ha3bIBAIOTCS TPOTEMHOT€HHBIMU?

6. Kak Bnusier kucnas cpefa Ha MOHU3ALUIO AMUHOKHUCIIOT?

7. Kak Bnusier meno4nas cpefia Ha HOHU3AIHI0 aMUHOKHUCIIOT?

8. Hanummre o0muryto ¢popMyiry aMHHOKHUCIIOT, YKaKUTE Ha3BaHUS TPYIIII.

9. UYeM ompenenstoTces: XapakTepHble CBOICTBa aMMHOKHUCIIOT?

10. OT yero 3aBUCUT PACTBOPUMOCTh aMHUHOKHCIIOT B Bojie?

11. Kak knmaccuduuumpyroTcss aMUHOKHUCIIOTHI IO CTPYKTYpE paaukana?

12. Kak xnaccuduumpyrorcss aMUHOKUCIOTHI 110 OMOJIOTHYECKOMY 3HAYEHUIO IS
opra"usma?

13. Ha3zoBuTte HE3aMEHUMbIE aMHHOKHCIIOTHI.

14. Hanummre peakuuu, moarsepkaaone aMpoTepHble CBOICTBa aMUHOKHUCIIOT.

15. [Touemy HEKOTOpBIE TPOTEHHOTOCHHBIE AMHUHOKHCIIOTHI HA3bIBAIOTCS
HE3aMEHUMbIMU?

16. HazoBute meTob! onpeaenennst M.Mm. GeIKoB.

17. HazoBure cepoconepskanire aMUHOKUCIIOTBI.

18. Ha3zoBute apomMaTnieckne aMHHOKUCIIOTHI.

19. Ha3zoBute 11aMuHOMOHOKapOOHOBBIE aMUHOKHUCIIOTHI.

20. HazoBuTe MOHOAMIHOIUKapOOHOBBIE aMUHOKHCIIOTHI.

21. Kakne aMMHOKHUCIIOTHI HAa3bIBAIOT alu(pPaTHIeCKUMu?

22. ITouemy HEKOTOpBIE MPOTENHOTOEHHBIE AMUHOKHCIIOThI HAa3bIBAIOTCS

3aMEHUMBIMU?



23. benku sBAsitOTCS: MOJIMMEpaMu, MOJUIIETITUIAMHU, TTOJIMHEKICOTUIaAMU,
IUTEIITHIAMU?

24. Hanummre peakunio o0pa3oBaHus MENTHIHON CBSI3U?

25. Hanummure peakiuio oOpa3oBaHusl MENTUIHON CBSA3H, €CIIM OJHA U3 aMUHOKHUCIIOT
poiauH?

26. Kakoe konruecTBO aMHUHOKHCIOT BXOJUT B COCTaB OeJKa: JeCSITKU, COTHH,
TBICSYH, AECATKU THICSIY?

217. Kakwue cBs3u, 1 MeXIy KaKUMH rpynnamMu GOpMHUPYIOT IEPBUYHYIO CTPYKTYPY
oenka?

28. Kakwue cBs3u, 1 MeXIy KaKUMH rpynnamMu GOpMHUPYIOT BTOPUYHYIO CTPYKTYPY
oenka?

29. KaxkoBa cTpykTypa GpuOprLIIpHbIX OEIKOB?

30. KakoBa cTpykTypa riio0yaspHbIX OeinKoB?

31. Kakwue cBs3u, 1 MEXIy KaKUMH rpynnamMu GopMUPYIOT TPETUYHYIO CTPYKTYPY
oenka?

32. Kakwue cBs3u mpugarot Mojekyie 6enka cBoicTBa KOHPOPMAIIMOHHOM
nabunpHOCTU?

33. Kakwue cBs3u mpugarot MoJekylie 6eka CBOHCTBa CTa0UIbHOCTHU?

34. Kakwue cBsi3u, 1 MeXly KaKUMHU TpynnamMu (OPMUPYIOT YETBEPTHUHYIO CTPYKTYPY
oenka?

35. B kxakux equHuax u3MepsieTcs MOJICKYJIsIpHast Macca 0eTKoB?

36. OT uero 3aBUCUT CyMMAapHBIii 3apsi/] OETKOBOM MOJIEKYIIbI?

37. Hanummre peakuuu, B pe3ybTaTe KOTOPHIX MOJIEKYJa OelKa mpuooperaet
3apsia’?

38. Kak cBsi3aHO HanMuue 3apsaa y MOJIEKYJIbI Oellka ¢ ero paCTBOPUMOCTHIO?

39. Ha3zoBute rpymnmnsl 6€IKOB pa3IMyaroIuecs o pacTBOPUMOCTH?

40. JlaiiTe onpeieieHre TEPMUHY «HU303JIEKTpUIecKas Touka OenKay.

41. Ot uero 3aBucut HaxoxaeHue MOT Genka B kucoii uin menoyHoi odractu pH?

42. DT kakux 6eKOB HAXOIUTCS B KUCIION cpene?

43. NOT kakux OeNKOB HaXOAUTCS B MIEIOYHOM cpene?

44, Kakue nporeccbl o6ecrneunBaroT yCTOHYUBOCTh OEITKOBBIX PACTBOPOB?

45. Haiite onpenenenue tepmuny « IEHATYPALINS».

46. Kaxkosa knaccudukanus neHarypupyronux GakropoB 0eIKoB?

47. Kak Bnusier neHatypanus Ha OMOJIOTHUYECKYI0 aKTUBHOCTh O€IKOB?

48. Uewm oTnugaeTcs feHaTypamus oT pa3pylieHus oenka?

49. Haiite onpenenenue tepmuny «PEHATUBALIN S».

50. Kakwne nporeccsl mpoucXoasT B KJIETKaX PACTCHUN M )KUBOTHBIX MPH JEHCTBUU HA
HUX JICHATYpUPYIOUINX (HaKTOPOB?

51. [Tepeuncnure oCHOBHBIE PYHKITUN OCITKOB?

52. Kakue 6enku nepeHocsT BeliecTBa uepe3 MmeMopansl? [IpuBeaure npumepsl.

53. CoxpatutensHas GyHKIHS O€IKOB (Ha MpUMepe COKPAIICHHS MBIIIEYHBIX
KJIETOK).

54. [TnacTudeckas GyHKIUS OCIKOB.

55. Kakue 6enKy BBITOTHSIOT 3alIUTHYIO (DYHKITUIO B OpraHu3Me yenoBeka?

56. JleiicTBre GEIKOB peenTOPOB (Ha MpUMeEpE Mepeiadll HEPBHBIX UMITYJILCOB B
KJICTKU MBIIIIIT).

S57. Kaxue ¢pyHK1IMM BHITOTHSAIOT OETKH TUCTOHBI?

58. YeM oTIMYAIOTCS MPOCTHIE OEJIKH OT CI0XKHBIX O€IKOB?

59. Karanutnueckas pyHkius 6enKoB.

60. Haiite onpenenenue rpymnmnam 6enkoB «XPOMOITPOTEU/bI» u
«JIMKOIIPOTEU/IbI».

61. Haiite onpenenenue rpynmnam 6enkoB « METAJIJIOIIPOTEN/IbI» u
«JIMITIOITPOTEN/bI».



62. Haiite onpenenenue rpynmnam 0enkoB «DOCOOITPOTENUBI» u
«HYKJIEOITPOTEU 1bI».

63. JlaiiTe XapaKTepUCTUKY OCNIKY aKTHUHY.
64. JlaiiTe XapaKTepUCTUKY OCIKY MHO3UHY.
65. JlaiiTe XapakTepuUCTHKY OCIIKY KOJIJIareHy.
66. [IpouruTe menTuIb:

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

67. Pasnenute Ha ABE IPyIIbI 3aMEHUMbIC U HE3aMCHUMbIC AMHUHOKUCIIOTHI: TJIMIIHH,
BaJIMH, [IUCTCHH, MCTUOHKH, ()eHUJIAJIaHHUH, TIPOJIMH, CCPUH, JTU3HH.
68. [TpouTHTe MENTHIBL:

HOOC-Arg-His-Phe-lle-Leu-NH,
NH,-Arg-Ser-Leu-Val-Met- COOH

69. PaznenuTe Ha 1BE TpymIbl anndaTHUIecKue U apOMAaTUYECKHE aMHHOKUCIIOTHI:
aJIaHUH, JeWLUH, TpUnTodaH, HUCTEHH, (EeHUIATAaHUH, TUPO3HH.
70. PaznenuTe Ha 1BE TpyNIBI O€TKU: TIO0YISApHBIE H GUOPHILISPHBIE: aKTHH,

MHUOTJIO0MH, MUO3UH, UMMYHOTJIO00YIIHH, Ka3eWH, KOJIIareH, OBaJbOyMUH, TUCTOH.
IIpumepsl BOonpocoB GPOHTAIBLHOIO ONIPOCA N0 TeMe «YTIJIeBOAbD)

1. Knaccudukanus yriaeBogoB. YTJI€BOIbl paCTEHUI U )KUBOTHBIX OPIaHU3MOB.

2. Kakue moHOcaxapuIbpl-T€KCO3bl U WX IMPOU3BOJHBIE BCTPEYAIOTCSI B OpPraHu3Max, U
KaKOBBI UX cBoMcTBa? UTO Takoe nMeHTo361?

3. Kakue nucaxapuabl BCTpEUYarOTCsl B paCTEHUSX, U KaKOBBI UX CBOICTBa?

4. CtpoeHue, CBOWCTBA, OMOJIOrMYECKOE U MUIIIEBOE 3HAYCHUE KpaxMmalia, IIMKOIeHa.

5. CtpoeHune U UCTI0Nb30BAHKE B MUIIEBON MPOMBIIIJIEHHOCTH MEKTUHOBBIX BEIECTB.

6. CBeToBasi M1 TEMHOBas CTaIUU (POTOCHUHTE3A.

7. @epMEHTATHUBHbIC MPEBpPAlICHUS] MOHOCAaxXapuaoB B pacTeHusix. UYrto Takoe
HYKJIEOTHIHBIE IPOU3BOIHBIE CaxapoB?

8. Kakue gpepMeHThI KaTaau3upyroT TUAPOIIN3 Caxapo3bl, MaJIbTO3bl, JaKTO3bl? VICTOUHMKHN
3TUX (EPMEHTOB.

9.I1yTtu mpeBpalleHus caxapoB B KJIETKAX KUBOTHBIX OPTaHU3MOB?

10. OcHoBHble NyTH (PePMEHTATMBHOTO pacmajga kpaxmaia. Pomp ammias B MUIIEBOH
MPOMBIIIIIEHHOCTH.

11. buocuHTe3 caxapo3bl U Kpaxmala.

IIpumeps! BonpocoB ¢ppoHTAIBLHOIO onpoca no reMe «HykjienHoBbIe KHCI0THI»

JlaiiTe onpeneneHne HyKJIE€MHOBBIM KHCIOTaM.

UTto cob0¥i MpeACTaBISIOT HYKJIEHHOBBIE KUCIOTHI IO XUMUYECKOU TTPUPOJIE.
HazoBuTe MOHOMEpHI HYKJIIEMHOBBIX KUCIIOT.

N3 xakmx cOCTaBHBIX YacTel COCTOAT MOHOMEPHI HYKICHHOBBIX KHCIIOT.
Uem oTan4aroTCs HyKJI€03U Ibl U HYKJICOTHBI.

A3o0THCTBIE OCHOBaHMS, BxoAsume B coctas JJHK.

Asotuctele ocHOBaHU:A, BXoagmue B coctaB PHK.

[TypuHOBBIE€ a30TUCTHIE OCHOBAHHMSI.

[TupuMUIMHOBBIE A30TUCTHIE OCHOBAHUSI.

0. VYraeBoaunas yacth, B coctaBe JJHK u PHK.

HBoo~NooO AWM E



11. Oynkiuu u Buasl JHK.
12. Bunet u dpyakuun PHK.

13. [epBuunas crpykrypa JHK u PHK. Paznuuus, mimna, napopmManuoHHble
YYaCTKH.

14. Bropuunas crpykrypa JHK.

15. Tpernunas u nocnenyromue ctpykrypsl JJHK.

16. Bropuunas crpykrypa PHK.
17. Tpernunas crpykrypa PHK.

18. [TpuHIIMT KOMIUIEMEHTAPHOCTH MPU NIepeaaye reHeTHIeCKOi nH(OpMAIIHH.
19. dochonudrpupHas cBsI3b B HYKIICUHOBBIX KHUCIOTAX.

20. [TpaBuna Yapradda. Pakrop cienupuaHOCTH.

21. Hyxkiieotupl He BXOJAIINUE B COCTaB HYKJIEMHOBBIX KUCIIOT: HA,Z[+ , HAI[CI)+,
22. Hyxneotuasl He BXOAsILIUME B COCTaB HYKJIENHOBBIX KucioT: PAJ[, DMH.

23. Hyxkneotuasl He BXoAsIIME B COCTaB HYKJIEUHOBBIX KUCIOT: COA.

24, Hyxneotuasl He BXoaIIME B COCTaB HYKIEUHOBBIX KUCIOT: ATO.

Bomnpockl K KOHTPOJILHOI padoTe

Bapuanrt 1
1 [laTh XapakTepuCTUKY MENTUIHBIM CBA35IM B MoJieKyle 6enka. Hanmucars popmyny
TPUICTITH/IA: acTIaparHHUII-TU3WI-TPUNITOPaH
2 Onucath 00pa3oBaHHe KETOHOBBIX TEJ U UX OMOIIOTUYECKYIO POJIb
3 B uem 3akirouaeTcsi y9acThe HyKJICHMHOBBIX KUCJIOT B CUHTE3€ OCJIKOB?
3aodaua 1 B monexyne JJHK Ha 107110 UUTUIMIIOBBIX HYKJIEOTUI0B ITpuxoautcs 18%.
Ornpenenute NpOIEHTHOE COACPIKAHUE IPYTUX HYKICOTHIOB, BXOAAIINX B Mojekyiny JJHK.

Bapuant 2
1 Onucare ypOBHU OpraHU3alMy IPOCTPAHCTBEHHON CTPYKTYPhI OETKOBON MOJIEKYJIbI.
HaruBHnas konpopmanus 6enka Kinaccudukanus 6enkoB, OCHOBaHHas Ha IPOCTPAaHCTBEHHOM
dbopMe 6ETKOBBIX MOJIEKYI
2 Onucath KIaccuPUKaUIo U MHeKcaluio pepmenTos. [IpuBectu npumepsl pepMeHTOB
pa3HBIX KJIaccoB
3 OnucaTh pacnaj HyKJI€HMHOBBIX KHCIOT U AAJbHEHIIYIO CyIb0Yy a30TUCTBIX OCHOBaHHM
3aoaua 1 Ydactok onHoil u3 uenei [JHK nMeer Takyro HyKJIEOTHAHYIO MOCIEI0BATEIBHOCTD:
TrATTHAT AATHATAILILL. Onpenenute mociie0BaTeIbHOCTh HYKJIEOTHIOB BO BTOPOI IIETIH.

Bapuanr 3
1 JlaTh XapaKTepUCTUKY TUIIAM XMMHUYECKHX CBsI3eil B MoJieKye Oenka
2 OnucaTh CUHTE3 INIMKOT€HA U3 TITHOKO3BI
3 PackpbITh Ha KOHKPETHBIX IPUMEpPax MyTH 00pa30BaHUs 3aMEHUMBIX AMUHOKHCIIOT B
OpraHu3Me.
3aoaua 1 Havano nenu onHoi u3 ¢ppakuuii 6enxa H3, BbiienenHoro u3 Tumyca ObIka, IMEET
CJIETYIONIYI0 aMUHOKHUCIIOTHYIO TIoclieioBaTenbHOCTh: Ama Apr Tpe JIuz. KakoBa Bo3MoxHast
CTPYyKTypa HauanbHbIX ¢pparmenToB u-PHK u neyxuenounoit JJHK?

Bapwuanr 4

1 laTh XapakTepUCTUKY TUCYIb(OUTHON CBSI3U B MOJIEKyJe Oenka

2 CocTaBUTh cXeMy MeTab0IM3Ma yTIIeBOIOB.

3 atp 00111y10 XapaKTepPUCTUKY CUHTE3Y KUPHBIX KUCIOT

3aoaua 1 Kaxoe nzmenenne momnekynsl JIHK cunbHee nmoBnuser Ha cTpoeHUe Oeka: BIMAICHUE
OIHOTO HYKJICOTHAA U3 TPUILJICTA WA LCJIOTr0 TpI/IHHeTa?



Bapuanr 5
1 Hanmcate opmyity TeTpanenTuia, COCTOSIErO U3 CIEIYIOUIMX aMUHOKHUCIIOT: CEPUH, JIN3UH,
[JIyTaMUHOBAsl KUCIIOTA, (PeHUIIANIAHUH, U 1aTh €My Ha3BaHHeE.
2 Onucatp AeHCTBUE HHTHOMTOPOB U aKTUBATOPOB Ha CKOPOCTh (DePMEHTATUBHBIX pPEeaKLUil.
3 OnucaTh CUHTE3 MYPUHOBBIX HYKJIEOTHIOB U OTMETUTH POJIb AaMUHOKHCIIOT B 3TOM IIPOLIECCE.
3aoaua 1
B Tabnuiue npuBeneHo copepikaHue OCTaTKOB HEKOTOPBIX KUPHBIX KHCIOT B PA3IMYHBIX BUIAX
pb16. [Tonb3ysach ’TUMHU JaHHBIMU, TONPOOYHTE OOBACHUTH U3BECTHBIC BaM U3 JIMYHOTO OIBITA
cBoiicTBa pp10. Hanpumep, nouemy ceibab U MoiiBa ObICTPO MOPTATCS AaK€ IPU XpPaHEHUU B
XOJIOWIIBHUKE U IPUOOPETAIOT clieu(pUUecKuil 3amax, B TO )K€ BpeMs TpecKa 1 MUHTai
XOpOILIO COXPaHAIOTCA.

Tabmuua — ConepxaHue HEKOTOPBIX JKUPHBIX KUCIIOT B PA3IUYHBIX BUAAX PHIO

JKupHbie KUCITOTBI O6mee coneprkanue )XUPHBIX KUCIOT (B 1/100r mpoaykra) B
pa3IMYHBIX BHJIAX PHIO)
MunTai MoliiBa Cenbab Tpecka
Haceienasle 0,14 3,38 2,63 0,10
MoHOHEHACHIIIIEHHEIE 0,16 10,55 5,43 0,08
B toM uncne:

C1g1 (osrenHOBAS) 0,08 1,09 2,24 0,05

C221 (9pykoBasi) - 3,76 1,23 0,005
ITonnHeHacHIIIIEHHBIE 0,41 1,67 2,12 0,18

B toM uncne:

Cig2 (muHOMEBAS) 0,01 0,16 0,12 -

Cyo5 (9HiKO3ameHTaeHOBAS) - 0,58 0,90 0,06

C226 (BOKO3areKcaeHOBAasI) 0,19 0,67 0,62 0,10

IIpumepHbIe TeMbl pedepaTa

1 AbspoGHBI pacmal — OCHOBHOW IyThb KaTaOoiM3Mma TJIOKO3bl Yy 4EeJOBEKa.
DU3NOIOTUYECKOE 3HAUCHUE.

2 AnaspoOHsIif pacniaj riaoko3bl. buonornueckas pois. ddekt [lacrepa.

3 I'moKOHEOTeHe3, 3HAUEHUE, PETYIIALINS

4 MoOunu3anus TpUaluiIrIuieposioB (Jiumnonus). Perynsims.

5 Butamun Jl(kanbuudepos, aHTUpaXuTHUECKUI).

6 Buramun E (Toxodepos1, aHTUCTEpUIIbHBII).

7 Butamun B2 (pubodnaBus, BUTaMUH pocTa )

8 Butamun «F»

9 Caxapnblii 1nabet Mepbl IPOPHIAKTUKY CaxapHOTro Auabera

Ilens pedepaTuBHON pabOTBl — 3aKpenuTh 3HAHUS, IOJIYYCHHbIE Ha JIEKLHUSAX,
NPaKTUIECKHUX 3aHITHSX, IPA CAMOCTOSITEIILHOU padoTe.

Crpyktypa pedepara: BBeneHHe, IJIaH, COAEp)KATENbHAs YacTh, 3aKIIOYEHHE, CIHCOK
JUTEPATYPHI.

3amaua HamMcaHUs pedepaTa: caMocTosTeldbHas padoTa CTYACHTOB HalpaBlieHa Ha
pacummpeHue, yriryOoJeHHe W ycBoeHHe Kypca «TeXHOXMMHUYECKHid KOHTPOIb MPOIYKIIHH
o0miecTBeHHOro mNUTaHus». CTyHEeHTHl MPHOOPETal0T HABBIKM HPUMEHEHUS TEOPETUYECKHX
3HAaHUM B TPAKTHUECKOW JNEATEILHOCTH TOBapoBeda-dKcrepra. CaMOCTOSTENbHBIE 3aTaHHs
CTIIOCOOCTBYIOT Pa3BHTHIO Y CTYACHTOB HHTEpEca K HAYIHO-MCCIIE0BATENLCKOM pabdoTe.

CryneHTbl MOAOMPAIOT CaMOCTOATENBbHO JuTeparypy. Jiast pedepara HeoOXomumo
nepepaboraTh He MeHee 8-10 JIMTepaTypHBIX MCTOYHHKOB OCHOBHBIX M JIOTIOJIHUTENLHBIX TI0
OJIHOI pobeme.

O06nem paboThl AokeH ObITh HEe MeHee 10-12 TuCTOB KOMIBIOTEPHOTO TeKcTa. J[aHHyIO




pa60Ty CTYACHTHI BBIIIOJHAKOT B TCUCHUC CCMECTPA, O(I)OpMJISIIOT €€ U 3alllMIIar0T Ha 3aHATHUH.
CryneHT gomkeH cBOOOIHO BIAJETh MaTepHAIOM M OTBETUTh HA BOIPOCH! ayJIUTOPHH IO
U3y4aeMou Teme.
Pedepat opopmiisercs B ne4aTHOM BapHaHTE U CAAETCS IPENOAaBaATEINIO M0CIe JOKIIAAA.

KOHTPOJILHLIQ BOIIPOCHI

1. BnusiHue 57I€MEHTOB-OPraHOTEHOB Ha CBOWMCTBA OHOTCHHBIX COCIMHEHHU.
bruoxummnueckue GyHKIMN MaKpo- 1 MUKPO3JIEMEHTOB.
YrneBoabl: knaccudukaius, QyHKIHH U CTPOCHHE.
JIunuapl: knaccupukamnys, GyHKuuu 1 crpoeHre. CTepousl.
AMUHOKHCIIOTHI: KJaccupukanus, QyHKIINH, CTPOCHUE U CBOMCTBA.
benxu: crpoenue, GyHKINU U CBOICTBA.
YpoBHHU opraHu3any OEIKOBBIX MAKPOMOJIEKYIL.
Jenatypauus 6enka 1 (pakTopsl €€ BbI3bIBAIOLIHE.
CrtpoeHne HyKICOTHI0B, UX OMOJIOTHYECKUE (DYHKITUH.

8. XupopacTBoprMble BUTAMHMHBI, UX OMOJIOrHYecKre (QyHKIHH.

10. BogopacTBoprMbI€ BUTAMUHBI, X OMOJIOTHYECKUE (PYHKITUH.

11. Knaccuduxarnms u HomMmeHKIaTypa epMEeHTOB.

12 Ctpoenue ¢gepmenToB. @epMEHTHI MIPOCTHIE U CIOXKHBIE. HazHaueHune anodepmenTa u
ko(epemeHra.

13 AxtuBaropel u uWHTHOHTOpH (epmeHTOB. KOHKYpEeHTHOE ¥ HEKOHKYPEHTHOE
UHTUOMpOBaHUE. AJIIOCTEPU3M.

14 KoepmeHTsI Aeruaporenas, ux CTpykTypa U pyHKIUH.

15 XonectepuH 1 ero OMOAKTUBHBIE IPOU3BOIHBIE, UX OMOXMMHUYECKHE (DYHKIIUH.

16 OOpazoBanne CBOOOAHBIX pagukaioB. [lepekncHOEe OKHCIEHHE HEHACHIIEHHBIX
JIMIAJIOB KJIETOYHBIX MEMOpPaH M MyTH €ro MpeJoTBpalleHusl. AHTHOKHUCHIAHTHI.

17 I'opMOHBI OIKETYAOYHON HKeJe3bl, UX CTPOEHHE U OMOJIOrHYecKas poJb.

18 T'opMOHBI IIUTOBHUIHOM JK€J€3bl, UX CTPOEHHE U OMOJIOTHYECKas poJlb,

19 I'opMOHBI KOPBI HAATIOYEYHUKOB, UX CTPOEHUE U OMOJIOTHYECKAas! POJIb.

20 JKeHckue 1 My>KCKHUE T0JIOBbIE TOPMOHBI, UX CTPOCHUE U OMOJIOrHuyecKast poib.

21 OcobeHHocTH OMOIOTHYECKOro KaTtanu3a. MexaHu3M AecTBUs (pepMEHTOB.

22 JlpixaTenabHas Lelb.

23 I'mukoJm3, ero OMOJOrHYecKoe 3HaUYCHHE.

24 T'mokoHeoreHes3, ero OMOJIOrnYecKoe 3HaUCHHE.

25 OxucnutensHoe nexapookucnupoBanue [IBK. Kodepmentst u  BuTamuHbl,
Y4YacTBYIOIIME B 3TOM IIPOLIECCE.

26 [uka TpukapOOHOBBIX KUCIIOT, €r0 OMOJIOTHYECKOE 3HAUCHHE.

27 KeToHOBBIE TeNa, X CUHTE3 U OMOJIOrMYECKOe Ha3HAUCHHE.

28 KeTo03 ¥ npr4YuHbI €r0 BO3HUKHOBEHUSI.

29 CuHTe3 TpHALUITIULEPUIOB.

30 OkucieHne KAPHBIX KUCIIOT.

31 CuHTe3 XKUPHBIX KUCIOT.

32 MexaHu3Mbl peaknMil TPaHCAMMHUPOBAHMS M JE3aMUHHPOBAHUS AMHHOKHUCIIOT.
buonorudeckas posib JaHHBIX ITPOLIECCOB.

33 buocuHTe3 MOYEBHHBI €r0 OMOJIOTHYECKOE 3HAUEHUE.

34 buocuHTE3 MYPUHOBBIX U MUPUMUANHOBBIX HYKJIEOTH/IOB.

35 Crpoenue u cunre3 [IHK. IlpencraBnenue o renerndeckoM kozae. Yuactue JJHK B
CHHTE3€e OenKa.

36 Crpoenue u cunte3 Mmatpuanoid PHK Ee yuactue B cunTese Oenka.

37 Crpoenmne TtpancnoptHbix PHK u mx ywactue B cuHTE3e Oenka. AKTUBAIUA
aMHHOKHUCIIOT B XOJIE€ CHUHTE3€e Oelka.

NoakownE



38 Ctpoenue pubocom u Ux ydactue B cuHTe3e Oenka. TpaHcusmus.

39 MexaHu3M JEHCTBUS TOPMOHOB aMHUHOKHCIOTHOW M OCIIKOBOW MPUPOABI (aApEeHAINH,
WHCYJIMH, [JIFOKaroH).

40 MexaHu3M JEHCTBHUS TOPMOHOB CTEPOMIHOW MPHUPOILI  (TITFOKOKOPTUKOTH/IBI,
MUHEPaTOKOPTUKOUIBI, )KEHCKUE U MY>KCKHE MOJIOBBIE TOPMOHBI).



7 OueHoYHbIE CPeCTBA JIJIA IPOBeIeHHs POMEKYTOYHOM aTTecTAlNU
HpOMexcyTqua;{ arTeCTalusa UMECT LCJIbI0 OIMMPCACIUTD CTCIICHD JOCTUIKCHHA 3aIlJITaHUPOBAHHBIX PC3YJILTATOB OGy‘-IGHI/ISI 10 JUCHUITJINHE «brnoxumusy 3a
3 ceMecTp MPOBOAUTHCS B (popMe SK3aMeHa, 3a 4 ceMecTp B BUJIE 3aueTa C OLEHKOII.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
3JIEMEHT [Tnmanupyemsie pe3ynbTaTbl 00yUeHHS OneHo4HbIE CpeCcTBa
KOMIIETCHIUU

OIIK-2 cnoco0HOCTHIO pa3padaTbiBaTh MEPONPHUSITHS 110 COBEPLIIEHCTBOBAHMIO TEXHOJIOIMYECKHX IIPOLECCOB MPOU3BOACTBA NPOAYKTOB NIUTAHUS U3 PACTUTEIbHOIO
ChIPbS

3HaTh Bonpocs! /15 HOATOTOBKH K IK3aMeHY

CrpyKTypa, CBOMCTBA U KiaccH(UKALUS TPOTEHHOTEHHBIX aMUHOKHUCIIOT.

OO61mas xapakTepucTUKa aMUHOKUCIIOT.

AmdoTepHbIe CBOIiCTBA aMHHOKHCIIOT.

[Tyt npeBpaleHns aMUHOKUCIIOT B TKaHSX.

Biusinue pH cpenibl Ha HOHM3ALUI0 AMUHOKUCIIOT.

N3o03mexTprueckas TOUKa aMUHOKHCIIOT.

N3oamexTpuueckas Touka Oeska-KaTHOHA.

N3oamexTpuueckas Touka OenKa-aHuOHa.

. HesameHunMeble 1 3aMeHUMbIE aMHHOKHUCIIOTHI.

10. O6mas xapakTepUCTHKA OCITKOB.

11. MeTomas! uccieqoBaHns OEIKOB.

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

13. YpoBHU CTPYKTYPHOIi Opranu3anuy OEIKOBBIX MOJIEKYJI.

14. DnexTpoxuMudecKkue cBoiicTBa OenkoB. Bnusaue pH Ha 35eKTpOXUMHYECKHE CBOHCTBA.
15. AmdoTepHbIe CBOMCTBa OENKOB.

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

17. Bausiaue cBOUCTB Oeika Ha pacTBOPUMOCTD OEIIKOB.

18. lenarypanust u peHaTuBamus 6ei1koB. benku manepoHsl.

19. 3anacatomast u 3anmrTHas GYHKIUN OSJIKOB (MMMYHOTJIOOYIIMHBEI).

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 KOMIIOHEHTHI OEJIOKCHHTE3UPYIOLIEeH CHCTEMBI.

24, TInactuyeckas U TpaHCIIOPTHAs PYHKIMHU OEJIKOB (CTpOCHUE 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 META0OINIECKUE MTYTH MIPEBPAIICHHS
YTJIEBOJIOB, JIMITN/I0B, aMUHOKHUCIIOT, ITyPHHOBBIX,
MUPUMHUINTHOBBIX OCHOBaHUH;

- (hpepMEeHTATHBHBIN KaTann3, IOHITHE O (PEPMEHTAX,
aHTHTENaX, CTPYKTYPHBIX O€JIKax;
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27.Tpymriel 6eKoB, pa3nuYaroNnuecs M0 PACTBOPUMOCTH.

28. O0mas xapaKTepUCTHKA HYKIEWHOBBIX KUCIIOT.

29. Ctpyxrypsl Mmonekyisl JJHK.

30. Buner JHK. [TpuHIHMIT KOMITIEMEHTApPHOCTH TIPH TIepeaade U pearn3alii TeHeTHIeCKOH nHpOopManny.
31. Buast u ctpykrypsl Mmonekysn PHK.

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

33. Buabst PHK. CBsi3b Mex 1y CTPYKTYpOil U pyHKIUSIMH.

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

35. HykieoTuapl, HyKJI€O3WIbl, UX CTpoeHHe, cBOMcTBa, (yHKumH. DochonudpupHas CBI3b B HYKICHHOBBIX
KHCIIOTaX.

36. Buner u pynkmun JHK, PHK.

37. AHabonm3M 1 Katobomm3M. DHepreTika ooMeHa BemecTB. Ctpoerue u poib ATO.

38. Hykneotnapl, He BXOJSIINE B COCTAB HyKJICHHOBBIX KHCJIOT. MIX poib B MeTabonn3Me KIETKH.
39. Kitaccel pepMEHTOB 1 MEXaHHU3M HX JCHCTBUS.

40. CnetnpraaOCTD (hepMEHTOB. MeXaHN3M (pepMEHTaTUBHOTO aHAIH3A.

41. AKTHBaTOPBI U HHTHOUTOPEI (pepMeHTOB. THITHI aKTUBAIIHH.

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

43. AKTUBHBIN M QJJIOCTEPUYUECKHA LIGHTP pepMeHTOB. MexaHu3M B3auMo/ieiicTBUsI (PEPMEHTOB C JIMTaHAAMH.
44. Cpoiicta (hepMeHTOB. Perymsius akTHBHOCTH (PepMEHTOB.

45. Tlenro3oMoHOoChaTHBII yTh KaTadanu3Ma 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 Y)KUBOTHOTO MPOHUCXOKAEHHS (TJIMKOT€H, XMUTHH), UX CTPOCHUE U QYHKIINH.
52. CtpykrypHas opranu3anus (OTOCHHTETHYECKOTo anmapara. GoTocHHTeTHYeCKas eIMHUIIA.
53. BHOCHHTE3 yIJIEBOIOB.

54. Cy6cerpatsl aeixanus. [ mukonus.

55. Monocaxapuabl. I3omepusi, akTHBUPOBaHNE MOHOCAXapoB B KIIETKE.

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

57.IIpouecc poTtocunresa. TemHOBas cTagust HOTOCHHTE3A.

58. ITurmeHTH! (POTOCHHTE3A, X CBOWCTBA (XJIOPOMUILIBI, KAPOTUHBI, KCAHTO(UILIEI).

59. O6e3BpexuBaHNE aMMHaKa, OMOCHHTE3 MOYEBUHBI (OPHUTHHOBBIN ITHKII).

60. [TpocThie U CIIOKHBIC JTHITUIBI

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




CTpyKTypHBIii
3JIEMEHT [Tmanupyemsie pe3ynbTaThl 00yYeHHUS OneHouHbIE CPENCTBA
KOMIIETCHIINU

62. Bricmine xupHBIe KACIOTHI, BXOJAIINE B COCTaB JIMIHIOB. X cTpoeHNne, CBOMCTBA.

63. CTpoeHue TPUTIINIIEPUIOB, CBOICTBA, PYHKITUH B OpTaHU3ME.

64. CuHTe3 KUPHBIX KACIOT B OpraHU3Me.

65. OMynBErupoBaHre TPHANITIHIIEPUIOB B OPraHU3MeE.

66. depMeHTAaTHUBHBIN THIPOJIU3 TPHALIMITIIUIEPHIOB B OpraHU3Me.

67. B-okucieHe BBICIIUX KUPHBIX KUCIIOT.

68. [TepeBapuBaHue )XUPOB B OpraHu3Me. PoJib KETYHBIX KUCIIOT.

69. Tpurnuuepuasl. CTpoeHHe, CBOUCTBA U PYHKIIUH.

70. O0mias xapakTepucTHKa ¥ ()yHKIUH JIUITHJIOB.

71. Knaccudukanus JUIUIOB, XapaKTepUCTUKA (HOCHOTUITHIOB.

72. CurHaJIpHBIC BEllleCTBa B opranusme. JINnouibHble TOPMOHBI, UX MPEAIICCTBCHHUKH, MEXaHU3M JCHCTBUSL.
73. CUrHaJIbHBIC BElleCTBa B OpranusMe. [ mapodrisHble TOpMOHBI. MeXaHNU3M UX IeHCTBUSL.
74.TopMOHBI PaCTCHUH U KUBOTHBIX.

75. MexaHu3M JeHCTBHS TOPMOHOB.

76. ButaMuHEI )XUpOpacTBOpuMbIe. HenocTaTok U H30BITOK BUTAMHHOB.

77. ButaMuHBI BogopacTBoprMble. CTpoeHHE 1 (YHKIHH BUTAMHUHOB B OPraHU3Me

YMeTh CutyaiuoHHbIe 3aa4K:
1 V HEKOTOPBIX JI0JEH MPHEM MOJIOKA BBI3BIBAET PACCTPOMCTBO KUIIEYHKKA, 4 IPHEM IPOCTOKBAIIHN - HET.
ITouemy 3T0 npourcxoaut?
Jlis 060CHOBaHUS OTBETa BCIIOMHHUTE:!
1 YeM oTiM9aroTCs MO COCTaBY MOJIOKO U 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 YIJIEBOIbI AN
npeBpalieHui OHOJOrHYECKH BaKHBIX BEIIECTB; 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 OPTaHUYECKUX KHCIIOT

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

ITpu 5TOM yCTaHOBJIEHO, YTO TIPU PACXOIOBAHMH CaxapoB Ha JbIXaHHE 3aTpadeHo 6 Moiekyn O, 1 00pazoBagoch 2




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
MOJIEKYJITBI I0JI09HOM KHCIOTHL. Ckoibko Mosekyn CO, BEIACTIUIOCH B OKpYXKarouryro cpery? Kakos
IBIXaTENbHBINA K03((PHUITMEHT TIIOI0B MTPH MOCIEYOOPOIHOM J03PEBAHUN?
4 3panue 1 B terpagm s mabopaTopHBIX padoOT 3alOTHATE TaOMUIy 1.
Tabmuua 1 — OOmras xapakTepuCTHKa BUTAMUHOB
Hazpanue Hctounuk Jeit TBHE B l'uno¢ynkys T'unepdyHkus
BUTaMHUHOB HOpMC
1 2 3 4 5
BonopacTBoprMble BUTAMUHBI
C
B; (TumuH, aHEeBpHUH
B,
(pubodaaBun)
B (anepmun)
By (ponmenas
KHCJIOTa)
B
(ITmaHoKOOaTAMUH)
buotun (H)
JKupopacTBoprmMble BUTAMHHBI
A
D
K
BurtamMunonono6GHble coeAMHEHUS
XonuH
BrodnaBoHOH BT
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 CONPOBOXKAATIOCH H3MEHEHHEM COCTaBa BO3AyXa.

Conepxanue CO, B Macce XpaHsmuxcs opoleil cocraBuno 15%. Ilpu 3Tom oTMedanocs npopacTaHue
KapTodenbHbIX KiyOHeH. MI3BeCTHO, YTO B TAaKMX YCJIOBHUSIX HAPSLY C @3POOHBIM JIBIXaHHUEM MOXKET IPOUCXOIUTh
TaKKe CIIUPTOBOE OpOKeHHE, MPEKPAIIAIOIIEeecs JIMIIb [TPY TOSBICHUH OTPOCTKa. VIconb3ys ypaBHEHHS
JIBIXaHHS ¥ CIIMPTOBOTO OPOXKEHUsI, HalANTE KOJIMYECTBO MOJIEKYJ 00pa30BaBIIETOCs YIIIEKUCIIOTO ra3a u
paccunTaiiTe AbIXaTeNbHbIN KO3 dUIMeHT.

C6H1205+ 602 = 6H20 +6C02




CTpyKTypHBIii
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C6H1206 = 2C02 + 2C2H5OH

1) Paz6epute ctpoenne komrutekcHoi cou [Ni(H20)5CN] Cl. Onpexnemnute 3apsa HoHa
KOMIUIEKCO00Pa30BaTelis, €ro KOOPIMHAIIMOHHOE YUCIIO, YKAXKUTE THITBI XUMUIECKON CBSI3H U
JVICCOIMAINIO B BOTHOM PacTBOPE.

2 IIpu XxpaHeHHUHU CeMsH MOACOJHEUYHHKA ObIJI0O OTMEUEHO MPOpacTaHue.

OnIHOBpEMEHHO HAOIIOAAIOCH OKHUCIICHHE OSTHBIX KUCIOPOI0M ) KUPHBIX KUCIOT U
MpeBpallieHHe KUpa B caxap, NPOUCXOISIIEe C OTPEOJCHUEM 3HAUNTEIBHOI0 KOJIHYECTBa
kuciopoza. B pesynprare 3THX npeBpaiueHuii ObL10 mornomieHo 6 Monekyn O, 1 00pa3oBanock
2 MoJieKyJibl caxapa. KakoB npIxaTenbHbI KOO(Q(QUIMEHT TPU OKUCICHUH KUPOB?

IIK-5 cnoco0HOCTHLIO MCNIOJIB30BATH B MPAKTHYECKOMH 1eSITeILHOCTH

MaTCMAaTUKHU J1JId

ClICMAJIN3NPOBAHHBIC 3SHAHUSA (l)yH}laMeHTaJIBHI)IX pa3aejaoB (l)I/I3I/IKI/I, XUMHH, GI/IOXI/IMI/II/I,

O0CBOCHUSA (l)n3nqec1mx, XUMHYCCKHX, 6I/IOXI/IMI/I‘leCKI/IX, 61/10Texn0.110rnqec1mx, MHKpOﬁI/IOHOFI/I‘leCKHX, TeHJIO(l)I/II}I/I‘leCKHX MnmpoueccoB

3HaTh

CBIPBSI.

- OCHOBHBIE TOHSATHS OMOXUMUH, CTPOCHUE U PYHKIIUN
YIJIEBOIOB, aMUHOKHCIIOT, OCIIKOB, dKHPOB, BUTAMUHOB
1 UX META00JIN3M,

- KHHETUKY ()epMEHTATUBHBIX PEaKLUii,

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

[IpuMepbl BOIPOCOB s cOOSCeI0BaHUS

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 aMIHOKHCIIOTHI?

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

7 Kakumu cBoicTBamMu 001a1al0T aMUHOKUCIIOTEI?

8 Ha xakoM CcBOICTBE aMHMHOKHCJIOT OCHOBAaH CUHTE3 OEJIKOB?

9 Kakue BuzbI cBA3el 0OHAPYKEHBI B OSIIKOBBIX MOJIEKyTax?

10 Kaxk yctpoena 6enkoBas Mojnexyia?

11 Kakne BUIBI IPOCTPAHCTBEHHOM OpraHMU3aliy OEIKOBON MOJIEKYJIbI BBl 3HaeTe?
12 Kaknmu pu3nvIecKuMU CBOMCTBaMU 00J1aat0T OenKu?

13 KakoBbI XUMHUYECKHE CBOMCTBA OEIKOB?

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

15 Ot 4ero 3aBucHT NHILIEBAs IIEHHOCTH OeIKa?

IIpumepsl TecToB

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

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

a) TpunTodaH

0) anaHuH

B) COJIOHHH

)
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2. Kakwne 371eMeHTHI BXOASAT B COCTaB 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) BOJOpOTHAS

0) cnoxxHOdUpHAs

B) METTUHAS

r) pocTas 3pupHas

2. Pa3zHbIe ypOBHU OpraHH3anny OSIKOB CTA0MIN3UPOBAHEI ONpeeICHHEIME THIIaMHu cBsizel. [lonbepure k
KaXXIOMY IIPOHYMEPOBaHHOMY THITY CBSI3U OYKBCHHBIH OTBET:

1.KoBasieHTHBIE CBS3H MEXly KapOOKCHIBHBIMU 1
AMHMHOTPYIIIAMH PaMKaJI0B AMUHOKHUCIIOT.

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

3.CBsI3b MKy paarKallaMy IIUCTCHHA.
4. BoIOPOIHBIE CBA3M MEKIY HETTHAHBIMU TPYIIITUPOBKAMH.

5.Boaopoanbie CBA3U MEXAy paguKaliaMd aMUHOKHUCIIOT.

6.I'uapodoOHbBIE B3aNMOICHCTBHS PAJUKAIIOB AMUHOKHCIIOT.

ByKBCHHLIe BApUAHTBI OTBCTA:
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A — IlepBuuHas cTpyKTYypa
b — Bropuunas ctpykrypa
B — TperuuHnas cTpykTypa

3.KakoBa 0COOEHHOCTB KHCIIBIX OEIKOB?

a) mpeobiagaHue AMKapOOHOBBIX KUCIOT

0) paBHOE COOTHOIICHHE MOHOAMHUHOIMKAPOOHOBBIX 1 MOHOAMHUHOMOHOKapOOHOBBIX KHCIIOT
B) npeoOnaiaHie JMaMUHOMOHOKapOOHOBBIX KHUCIIOT

T') 6eJI0K COCTOUT U3 MOHOAMHHO ¥ MOHOKapOOHOBBIX KHUCIIOT

4. OOpaTumas JeHaTypanus Oelka MPOUCXOAUT MPH:

a) JUTMTEIbHOM HarpeBaHUM;

0) NEHCTBUM CUIIBHBIX KUCIIOT;

B) KPaTKOBPEMEHHOM BO3JICHCTBUH CITUPTA;

T) 10OaBICHUH COJICH TSXKENBIX METaJJIOB.

o Teme: «CtpoeHne, GU3NKO-XUMHIECKHE CBOHCTBA M (DYHKIIMH HYKJICHHOBBIX KHCIOT
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) TYaHUH;

) TUTO3MH;

€) ne3okcuprbo3sa.

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

a) KOOTIEPaTUBHOCTH;

0) KOMITJIEMEHTapHOCTH;

B) KOIIJITAHAPHOCTH.

4. HacnencrBeHHast nH(poOpManus, 3aMcaHHas B BUI€ TeHETHUECKOTO KOJIa, XPaHUTCS B:
a) monexyne p-PHK;

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

o teme: «lIporeccsl TUCCUMUISIIMY U cUHTe3a 6enkoB. OOMeH a30Tay

o Teme: «Depmentsl. CTpoeHue, crieluGUIHOCTD, PU3UKO-XMMUYECKHE CBOHCTBA, ()yHKIIHI)

3. depMeHTEHI 3T0:

a) BEILIECTBA, KOTOPBIE UCIIONIB3YIOTCS B XOJIE PEAKLIUH;

0) BelIecTBa, KOTOPbIE B XOJI€ PEAKIMHU MPETEPIECBAIOT U3MEHEHHSI, HO I10 €€ 3aBepIICHHH BO3BPALIAlOTCS B
HCXOJIHOE COCTOSIHUE;

B) OCJKOBEIE KaTaIn3aTOPHL;

T') BEIIECTBA, KOTOPBIE 00Pa3yIOT KOMILIEKC ¢ CyOCTpaTOM H pa3pyIIAIOTCs B XOAE PEaKIHu;

1) BEIIECTBA, YCKOPSIONINE XUMHUYECKYIO PEAKIIHIO.

4. XuMHYecKoe TIpeBpalieHne cyocTpaTa o0ecrednBaeTCs:
a) AJUTOCTEPUUECKUM IIEHTPOM;

0) peryIaTOpHBIM IIEHTPOM;

B) aJICOPOIOHHBIM LIEHTPOM;

T') KaTATUTHYECKUM LIEHTPOM.

3. IIpocternyeckas rpymmna GepMeHTOB — 3TO:

a) MECTO IPUCOSTUHEeHNUS cyOcTpara;

0) ICHTp peryIsIiu

B) y4acTok pepmeHTa, 00ecTieunBaromuil nprcoennHeHne 3P PEeKTopoB;
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-XUMHIECKHUE CBOHCTBA M (DYHKIIMH YTIIEBOIOBY
5. K 0CHOBHBIM CBOHCTBaM yTIJI€BOJIOB OTHOCSTCSI:

a) YrJIeBOIbl MHOTOATOMHBIE CIIUPTHI;
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0) HaTMYMe HepPa3BETBICHHOM LIENH aTOMOB YTJIEPO/Ia;
B) TIOJIUMEPHI;
T) cooTBeTCTBYIOT hopmyre (CH20) n.

6. [Monucaxapupl, COCTOSIINE U3 MOHOCAXapHIHbIX €MHUIL OJJHOTO THIIA, HA3BIBAKOTCS
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) me3okcupnd03a;

B) JIAKTO3a;

T') MaJbTO3a.

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

a) 3 HAL, 1 ®A]l, 1 AT,

0) 3 AT®, 3HAJIH?2;

B) 3 HAIH2, 1®AIH2, 1 TTD;

r) 12 AT®, 3 HALL, 2 A/

2. IITK umeer sHEepreTuyecKoe 3Ha4€HUE, IOTOMY YTO MPUBOAMT:
a) K 00pa30BaHUIO BOIEI;

6) Boiesiernto COy;

B) 00pa30BaHMIO CyOCTPATOB JISI BIXATEILHOM CTIH;

') 00pa3oBaHUIO0 METAOOIUTOB JJIs CHHTE3a HOBBIX BEIIECTB.

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

0) MUTOXOHIPHUAX KIICTKH,

B) DHJOIUIa3MAaTHYECKOM PETUKYIIYME;
T') MEXKJICTOYHOM IPOCTPAHCTBE.

8. PGFyJ’IﬂTOpOM YIJIEBOJAHOI'O oOmeHa B OpraHnu3Me sBJISICTCSI TOPMOH, BBIpa6aTI:IBaeMLII71 KJICTKaMH1




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

MO/IKENYJOYHOM AKeJe3bl, KOTOPbIN HA3bIBAETCS:
a) TIoOyIHH;

0) xodeus;

B) MHCYIINH;

T') IPOTEHH.

o Teme: «Kiaccuduxkanus, ctpoeHne 1 QyHKIHUHN JTUITHI0BY
3. K He3aMeHHUMBIM KHUPHBIM KHCIOTaM OTHOCSTCSL:

a) MacisgHasl U MaJbMHTHHOBAS,

0) MaTbMUTHHOBASI U OJICHHOBAS;

B) JIMHOJICBAs U JINHOJICHOBAS;

T') IMHOJICHOBAsl M CTCAPHHOBASL.

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

0) copOwur;

B) chuHTO3MH;

T') TIUIEPHH.

1o teme: «OOMEH JIUITHIOB)

3. OCHOBHBIM HUCXOJHBIM BEIIECTBOM, U3 KOTOPOI'O OCYHICCTBIACTCA CUHTE3 ) KUPHBIX KUCJIOT B OpTraHU3ME,

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

T') TYaHHH.

4. CHHTE3 JXUPHBIX KUCIOT OCYIIECTBISETCA B!
a) MUTOTIIIA3Me KIIETKH;

0) MUTOXOHIPHUAX KIICTKH,

B) TM30COMaxX KIIETKH;

T') MEXKIETOYHOM MTPOCTPAHCTBE.

1o Teme: «BuraMuHbI)
2. K JKUPOPACTBOPHUMBIM BUTAMUHAM OTHOCATCA:
a)A, B, C I,




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

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 BUTAMUHOB 3aKJIFOYAECTCS B TOM, YTO OHH;
a) SIBISIFOTCS HCTOYHUKOM SHEPIUH;

0) BXOJAT B COCTaB TOPMOHOB;

B) SIBISIFOTCS CTPYKTYPHBIMUA KOMIOHEHTaMH KJICTOK;

T') BXOJT B COCTaB OCIIKOB COCANHHUTEILHOMN TKaHH;

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

1o teme: «I'opMOHBI»

1. Beibepure cBoiicTBa TOPMOHOB, OTIHYAIOIINE UX OT APYTHX OHOIOTMYECKHX
a) ACHCTBYIOT NPH OYECHb HU3KHUX KOHIEHTPALHSX;

0) IeHCTBYIOT Yepe3 crennuprueckue peryssTophl;

B) MOCTYNAIOT B KJICTKU-MUILIEHH U3 KPOBH;

T') CEKPETUPYIOTCS CHENNATM3MPOBAHHBIMHU SHIOKPHHHBIMH KIETKaMH;
1) 00JIaJIAI0T OTHOCHTEIBHON CTAOMIBHOCTBIO.

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

0) agpeHavH;

B) TJFOKAroH;

T') HHCYJIHH.

6. Omnpenenure, B 4eM 3aKIFOUAETCS BO3AEHCTBUE TOPMOHA HA OPTaHU3M:

a) I3MEHEeHNE aKTUBHOCTH ()ePMEHTA;

0) M3MEHEHUE POHUIIAEMOCTH MEMOpaH KIIETOK;

B) aKTHBAIUs CHHTE3a (PePMEHTOB;

T) pacnax GepMEHTOB;

) aKTUBAIIMS B3aUMOJICHCTBHUS (pepMeHTa U CyOCcTpaTa.

peryJIATOpOB:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

YMeTh

- OCYIECTBIISATh KAYECTBEHHBII W KOJIMYECTBEHHBIH
aHaJIU3 aMUHOKHUCIIOT, OEJIKOB, YIIIEBOIOB, )KUPOB U
BUTAMMHOB B PacTBOpaX, PACTUTENBHBIX U AKUBOTHBIX
MPOAYKTaxX; MPOTHO3UPOBATh XUMHYECKHE U
OroXUMHUUYECKHE MPEBPAIIEHUSI OCHOBHBIX KOMIIOHEHTOB
MIPY IPOU3BOJICTBE MHUILEBBIX MPOAYKTOB U3
PacTUTENBFHOTO CHIPHS.

IIpakTHuyeckue 3a1aHUA:

1 IIpoBecTn KayeCTBEHHBIN aHAIIN3

Brigenenne u onpenenenue GpochonpoTenHoB (Ka3enHa) U3 MOJIOKA.

Pesynbrar: 1 Brimanenue xmonseBUAHOTO ocanka. [Ipu mpoBeneHn OMypeTOBO# peakni OTMEIaeTCs
¢uoneroBas okpacka. 2 [Ipu npoBeaeHHN MOJIMOCHOBOM NPOOBI C THAPOIN3ATOM Ka3euHa BBINAJ 0CAT0K
JIMMOHHO-KeJITOro 1BeTa. OOBSCHUTE KaUeCTBEHHYIO PEakLUio U cQOPMYIHPYIiTE BHIBO/.

2 OU3MKO-XMMHUUYECKHE CBOMCTBA OEIIKOB

Tema Ocasrcoenue benxos npu Hazpesanuu.

[TpuHIMO MeTOMA: TTPU HATPEBAHUH B HEHTPAJILHOM MITH CIIa00KHUCIION Cpeie MOUTH Bee OEKH ACHATypUPYIOT U
NIEPEXOAT B HEPACTBOPUMOE COCTOsTHUE. J{71st GONBIIMHCTBA OEITKOB M303JIEKTPUIECKast TOUKA COOTBETCTBYET
crmabokucnoii cpene (pH oxono 5,0). Haubouee moHas u ObICTpas KOATYIBIIUS HMEET MECTO B H303JICKTPHUYECKOMN
TOYKE. B CHJIBHO KHCTIBIX M CHIIBHOIIEIOYHBIX PACTBOPAX OEIOK MproOpeTaeT BHICOKUH 3apsi U HE BHINANACT B
ocasiok. JI1s pa3HBIX OENKOB pa3lnuyHa TeMIlepaTypa cBepThIBaHHs. HEKOTOpbIE U3 HUX BBIACPKUBAIOT JTaKe
IIPOJIOIDKHTENIBHOE KHIISYCHHE, TOT/Ia KAK APYrHe Koarymupykot mpu 50-55°C.

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

PeaxTuBbl:

1 Suunsrit 6enok, 1 % pacTBop.

2 VkcycHas kucinota, 1 % pactBop.

3 VkcycHas kuciota, 10 % pactsop.

4 Xnopua HaTpusl, HACHIILIEHHBIN pacTBOp.

5 NaOH, 10 % pactBop.

Xox paboTHI:

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

2 Harpetsb conepxumoe niepBoit mpobupku. HabnronaTe Beinanenne ocaaka oenxa.

3 Bo Bropyro npobupKy 106aBuTh Kariro 1 % pacTBopa yKCYCHOH KHCIOTHI M HarpeThb. OcaxieHHe IIPOUCXOANT
ObICTpee U MoJIHee, T.K. MOJIEKyJa OellKa HaXOAUTCS B U303JIEKTPUIECKOM COCTOSIHHU.

4 B tpetnto npobupky npudasuts 1-2 xarmmm (0,5 mi) 10 % pacTBopa yKCYCHO# KHCIIOTH M HarpeTh. benok He
ocaxxIaeTcs JaXke TIPH KUIITICHNH, TOCKOIBKY OEIKHU B KHCIIOH cpelie MPUOOPETaroT MOJI0KHUTENbHBIA 3apsil, 9TO
MIPUIAET UM YCTOIYNBOCTE.

5 B getBepTyto mpobupky nobasuth 1-2 karum (0,5 mi) 10 % pacTBopa YKCYCHOM KHCIIOTHI M HECKOJIBKO KaIelb
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 00paszyeTcst Jake MPH KUISTYSHUH, TIOCKOJIbKY OEJIKH MPUOOPETAIOT OTPULIATEIBHBIN 3apsil.




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00YYCHHUS OLieHOYHBIE CPENICTBA
KOMIIETEHIINU
3ananme:
3amucaTh B TAOJHUITY PE3ysIbTaThl OCAKACHHUS O€IKa MPH KUIITYCHUHN: TTOSIBICHNE OCaKa «+», a OTCYTCTBHE «-». B
KaX/JIOM CIIydJac yKa3aTh NPUIHMHBI TOSBJICHHS MM OTCYTCTBHSI OCaaKa OenKa.
HefitpanbHas Crnaboxucnast CunpHOKHUCHAs CunbHokucnas ¢ | Hlenounas
IEKTPOIUTOM cpea
BriBog
Bnagets IIpuMepsl CHTYaHMOHHBIX 32124

- HaBbIKAMH U NIPHEMaMU NIPOBEICHUS TEOPETHUECKUX 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 IpupoAHBIX JKUPOB MPUCYTCTBYET BUTAMHH A U IpYTHE

JKUPOPACTBOPUMBIE BUTAMHHBI.

1 B xakoM BuUie — OYUIIIEHHOM HJIU B COCTaBE€ MPUPOIHBIX )KUPOB BUTAMUH A COXPaHSETCA JOJbIIIE, TO €CTh €T0
JIBOITHBIE CBSI3M MEJJIEHHEE OKHUCIISIOTCS KHCIOPOaAOM?

2 Tlouemy?

Curyanust 2: YV yejoBeka, JUIMTEIbHO HE YIOTPEOIISBIIETO B MHUIIY KUPBI, HO MOJYyYaBIIETO JOCTATOYHOE
KOJIMYECTBO YTIEBOJIOB U OETIKOB, OOHAPYKEHBI IEPMATUT, TUIOX0E 3aXKUBJICHUE PaH, yXyALIEHUE 3pESHUS,
CHIDKEHHE TOHaIoTponHOH QyHKImy. [locine Ha3HaYeHHS

PBIOBETO XKHpa B TEPANIEBTHUCCKUX J103aX BCE CUMITOMBI UCUE3IIH.

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 4eTsIpexMecsi9HOTO peOCHKa BRIpa)KEHBI SIBJICHUS paxuTa. PaccTpolicTBa muimeBapeHus He
otmeuaetcs. [IposiBieHns 3a0051eBaHNsl YMEHBIIUIUCH MTOCIIE TTPOBECHUS aJIEKBATHON Tepanuu U peObIBaHUS Ha
COJIHIIE.

1 C HeIoCcTaTOYHOCTREIO KAKOIO BUTAMUHA DTO MOYKET OBITH CBSI3aHO?

2 KakoBa Ouonoruueckast poiib 3TOro BUTaMuHa?

3 B xakux mpoayKTax BEICOKOE COJIep KaHNe ITOT0 BUTaMUHA?

4 B03MOKEH JIM CHHTE3 3TOT0 BUTAMHUHA B OpraHu3Me delloBeKa?

5 KakoBbl CHUMIITOMBI THIIEPBUTAMUHO3a JJIs1 ’TOTO BUTAMUHA?

Curyarust 4: [Ipu ynoTpebieHHH OOJBIIOTO KOJMYECTBA CHIPOTO SSTHYHOTO OeJIKa MOXKET Pa3BUTHCS
THIIOBUTaMUHO3 OMOTHHA (BUTaMUH H), COMMPOBOKAAIONINICS IEPMATUTOM.

YeM 00ycII0BIIEH THITIOBUTAMUHO3?

[Touemy BapeHbIe siflia TAKOT0O 3P PEeKTa He BEHI3BIBAIOT?

Curyanmst 5: B HEKOTOPBIX CTpaHax, Tie HaceJeHUe YIoTpeOIsIeT B MUILY O0JIBIIOE KOJMIECTBO XJIEOHBIX 371aKOB,
y JIIOJIEH 4acTO BCTPEYAIOTCS CIIydau HeJIOCTATOYHOCTH ITUHKA.

Oco00eHHO ITO SBIICHUE MPOSBISIETCSI TaM, TJIE JIIOJIM TeKyT JETENMKHA U3 IPECHOTO 0E3POXOIKEBOTO TECTa, ECIIN KE




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Tmanupyemsie pe3ynbTaThl 00yYeHHUS

O1ieHOYHBIC cpe€acTaa

xJ1e0 MeKyT U3 JPO}OIKEBOro TECTa, TO HEXBaTKa MHKA HaO0aeTcs pexke. VI3BecTHO, uTo 3EpHA 311aKOB
CoZIepKaT MHOTO (PUTHHOBON KHCJIOTHI.

1 [TovyeMy HEAOCTATOUYHOCTD [[MHKA MPOSIBIISETCS MEHbIIIE, €CIH YIOTPEOISTh APOXKIKEBOH Xi1e0?

2 Kakoe 3HayeHne nMeeT UHK I MeTaboan3ma?




0) Ilopsiiok mpoBeaeHUsI MPOMEKYTOUYHOH ATTECTALMH, MOKA3ATEJN U KPUTEPUH
OlLleHUBAHUS:

[TpomexyTouHas aTTecTanus 1Mo AUCHUIITUHE «BHOXUMUS) BKIIIOUAET TEOPETHUECKHUE
BOIPOCHI, MO3BOJIAIOIIME OLIEHUTh YpPOBEHb YCBOGHHUS OOy4YaloOIIMMHUCS  3HaHUH,
71a0opaTOpHbIE U KOHTPOJIbHBIEC 3aHSTHUS, BBISBIISAIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHHIMA
U BIAJEHUI, mpoBoAUTCS B (Qopme dKk3amMeHa U B (opMe BBIOTHEHHS W 3aIIUTHI
1abopaToOpHBIX PaboT.

DOk3aMeH 10 JaHHOMW JHUCLUUIUIMHE TMPOBOJUTCS B  YCTHOH ¢dopMe 1O
9K3aMEHAIIMOHHBIM OMJIeTaM, KaXKIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOMPOCA H
OJIHO MPAKTUYECKOE 3a/IaHuE.

[Toka3zarenu u KpUTEPUU OLICHUBAHUS IK3aMEHA:

— Ha OILIEHKY «OTJHYHO» (5 OamnoB) — OOydYaronIuiics IEMOHCTPUPYET BBICOKUMA
YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOe
3HaHHWE Y4eOHOro Mmarepuana, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHusi, CBOOOIHO
OTICpUPYET 3HAHUSMU, YMECHUSAMHU, IPUMEHSET UX B CHTYAIHSIX MTOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopouoy (4 6amia) — o0yJaromuiics JEMOHCTPUPYET CPEIHUNA YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHHS TMpPU aHAIUTUYECKUX OMNEpalUiX,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.

— Ha OIICHKY «YAOBJIETBOPUTEJIbHO» (3 Oamna) — oOydaromuiics AeMOHCTpUPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIIETEHIIHI: B X0A€ KOHTPOJIBHBIX MEPOTIPUSATHI
JOTIYCKAlOTCA OIIMOKH, TMPOSIBISAETCS OTCYTCTBUE OTIENIBbHBIX 3HAHHWM, YMEHHI, HaBBIKOB,
00yYaromunCsl UCTIBITHIBAET 3HAYMTEIIBHBIC 3aTPYAHCHUS MPH ONEPUPOBAHUH 3HAHUSAMU U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLICHKY «HeYyJAOBJIETBOPUTEIbHO» (2 Oaina) — 00yJaromuiics 1eMOHCTpUPYET
3HaHus He Oonee 20% TeopeTHYecKOro MaTepuala, JOMYCKaeT CYLIECTBEHHbIE OIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «Heyd0BJIeTBOPUTEIbHO» (1 6ayut) — oOyuaromumiicss He MOKeT I0Ka3aTh
3HaHUS HAa YpPOBHE BOCHPOM3BEACHUS W OOBSCHEHWs WH(GOpMAIMM, HE MOXKET I0Ka3aTh
MHTEJJIEKTYalbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

[Tokazarenu u KpUTEpUU OLICHUBAHUS 3a4€Ta C OLICHKOM:

— «324YTEHO» Ha OICHKY «OTJHYHO» (5 0amioB) — oOy4arouiuiicss AeMOHCTpUPYET
BBICOKMH YpOBEHb C(OPMHPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHCTEMAaTHYECKOe M
riyOokoe 3HaHuWe y4yeOHOro Marepuaiga, CBOOOIHO BBINOJHAET MPAKTUYECKHE 3a/laHus,
CBOOOJHO OIEPHPYET 3HAHUSAMHU, YMEHUSMH, NMPUMCHSICT UX B CHTYAIHSIX IOBBIIICHHON
CJIO’KHOCTH.

— «3a4YTeH0» Ha OICHKY «xopomoy» (4 Oamna) — oOy4arouuics JeMOHCTPUPYET
CpeaHUH ypOBEeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIMHA: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI,
HO JIOMTyCKAIOTCSl HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS NP aHATUTHYECKUX
oTepaIusx, MepeHoce 3HaHU U YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIHH.

— «3ayTeH0» Ha OICHKY «YyAOBJETBOPUTEILHO» (3 Oamra) — oOywaromuics
JIEMOHCTPUPYET TOPOTOBBIA  YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH: B  XOJe
KOHTPOJIbHBIX MEPOTPHUITHI JIOIYCKAIOTCS OIMUOKH, MPOSBISETCS OTCYTCTBHE OTAEITBHBIX
3HaHWM, YMEHUH, HABBIKOB, OOYYAIOIIMIICS WCIBITHIBAET 3HAUMTENbHBIE 3aTPyIHEHUS TpPU
OTIEPUPOBAHNY 3HAHUSMHU M YMEHUSMH MPH UX MTEPEHOCE HA HOBBIE CUTYAIIHH.

- «He 3a4YTeHO» - BBICTABISETCS TPU YCIOBUH, €CIM OOyYaloUIWiics BiajeeT
OTPHIBOYHBIMHU 3HAHUSMH O CYIIHOCTH TUCIMILIMHEI, JaeT HETIOJHBIE OTBETH HA BOTIPOCHI U3
OCHOBHOI TIUTEPATYPhI, PEKOMEHIOBAHHOU K KypCYy, HE MOKET OTBETUTh Ha JOMOIHUTEIbHbBIE
BOTIPOCHI, IPEJTO’KEHHBIE MPETIOaBaATEIIEM.
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suanuii, 2017. — 1148 c. — ISBN 978-5-00101-560-4. — Tekct : anexkTpoHHbIH //
DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanp» [caiit]. — URL:

https://e.lanbook.com/book/94165 (nmara obpamenus: 10.09.2020)
3 Kpurep, O. B. OcHOBBI 6MOTEXHOJIOIHYECKON MepepaboTKH ChIPhsl PaCTUTENIBHOTO,
JKHBOTHOTO, OHOJIOTHYECKOTO TIPOMCXOXKICHUS U PHIOBI : yueOHOe mocodue : B 2 gactsax / O.

B. Kpurep. — Kemeposo : KemI'V, [6. r.]. — Yacts 1 : buorexHonorndeckue crnocoObl
nepepabdOTKU CHIPbs )KUBOTHOTO TpoucxoxkaeHns — 2012. — 104 c¢. — ISBN 978-5-89289-
732-7. — Tekct : 2mekTpoHHbIA /| DnekTpoHHO-OnbIHoTeuHas cuctema «JlaHpy» [caiT].—

URL.: https://e.lanbook.com/book/4681 (mata oopamierus: 10.09.2020)

4 HosokmanoBa, A. JI. buoxumusa mias TtexHonoroB B 2 4. Yactp 1. ! yueOHUK U
npakThKyM uist By30B / A. JI. HoBokiianoBa. — 2-¢ u3j., ucrnp. — MockBa : M3narenbeTBo
FOpaiir, 2020. — 211 c¢. — (Bricuee obpazoBanue). — ISBN 978-5-534-02151-6. — Tekcr :
snektponHbii // DOBC IOpaiit [caiit]. — URL: https://urait.ru/viewer/biohimiya-dlya-
tehnologov-v-2-ch-chast-1-452435#page/173 (nata obparuenwus: 10.09.2020)

5 HoBokmanosa, A. JI. buoxumus s texHomoroB B 2 4. Yacte 2. : y4eOHUK U

npakThKyM st By30B / A. JI. HoBokmmanoBa. — 2-e u3., ucnp. — MockBa : M3narenbcTBo
FOpaiit, 2020. — 302 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-02153-0. — Texker :
anekTponnbli // DBC IOpaiir [caiit]. — URL: https://urait.ru/viewer/biohimiya-dlya-
tehnologov-v-2-ch-chast-2-452436#page/229 (mata oopamenus: 10.09.2020)
6 Oxpumenko, O.B. OcHOBbl OMOXMMHUH CEIbCKOXO3IUCTBEHHON MPOAYKIUH : ydeOHOe
nocobue / O.B. Oxpumenko. — Cankr-IlerepOypr : Jlans, 2016. — 448 c¢. — ISBN 978-5-
8114-2237-1. — Tekcr : snekTpoHHbd /[ DneKkTpoHHO-OMOMHOTEYHAs cucTeMa«IaHb»
[caiiT].— URL: https://e.lanbook.com/book/81567 (mata obpamenus: 10.09.2020)

7 Illepbaxos, B.I'. bBuoxumus u ToBapOBeICHHE MACINYHOTO CHIphs : yueOHuk / B.I'.
[lepb6akos, B.I'. JlobanoB. — 7-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 392 ¢. —
ISBN 978-5-8114-2261-6. — TekcT : 21eKTpOHHBIN // DIeKTpOHHO-OMOIHOTEYHAsT CHCTEMa
«Jlanpy [caiit].— URL: https://e.lanbook.com/book/90049 (nara oopamenus: 10.09.2020)

8 Hayka u sxu3Hnb. - ISSN: 1683-9528 - Tekcr: HenocpeacTBeHHbBII

9 WUseectus By30B. IlumeBas TtexHomorms. - ISSN: 0579-3009. - Texkcr:
HETOCPEACTBEHHBIN
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10 MMumeas npombIIeHHOCTb. - ISSN: 0235-2486.- TekcT : HemocpeACTBEHHBIN

B) MeToauueckne yKazaHus:

1 3aituesa, T.H. buoxumus: MmeToanyeckue ykaszanus K Jaboparopaomy npaktukymy / T.H.
3aitnieBa, H.W. bappiinukosa. - Marautoropek, ['OY BITIO «MI'TY um. I'.1. HocoBay,
2011. - 51 c. — Tekcr : HeMOCPEACTBEHHBII

r) Ilporpammuoe o6ecnieuenue u UHTEpHET-pecypcehI:
[TporpammHoe obecrieueHue:

HaumenoBanue .
o Ne norosopa Cpok IeiCTBUS TULIEH3UH

MS Windows 7

Professional (msa [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

mgfgsglgﬁazl007 Ne 135 ot 17.09.2007 BeccpouHo

7Zip 1()_}3(())60,I[H0 pacpocTpaHsIeMoe Secopouro
bpaysep Mozilla [cBoGogno pacmpocrpansemoe 0eccpouHo

FAR Manager 1(:_}3860HH0 pactipocTpansemoe 0eccpodHO

NuTepHeT-pecypcesr:

ONeKTpOHHBIA (HOHJ MPaBOBON M HOPMATHUBHO-TEXHUUYECKOW JOKyMEHTaluHu. — Pexxum
nocryma: http://docs.cntd.ru/., cBo6oaHBIIH TOCTYTI.

OOpazoBarenbHblii  mopTanm  ansd  oOywaromuxcs. —  Pexum  jgocryna:
http://newlms.magtu.ru., cBo00IHBIIT JOCTYII.

OnexkTpoHHas 0a3a mepuoauueckux uznanuii East View Information Services, OOO
«MBUC». — Pesxum nocryma: https://dlib.eastview.com/, cBoOoaHbIN AOCTYII.

HauuonaneHast wuH(pOpMallMOHHO-aHATUTHYECKas cucreMa — Poccuiickuil MHIEKC
HayuHoro utupoBanus (PUHII). — Pesxum noctyna: URL: https://elibrary.ru/project risc.asp
, CBOOO/THBIH JTOCTYTI.

HNudopmannonHas cuctema - EnquHoe 0KHO 10ocTymna K WHG)OPMAIIMOHHBIM pecypcam. —
Pexum noctyna: URL: http://window.edu.ru/ , cBoOOIHBIN HOCTYII.

[TouckoBas cucrema Akaaemus Google (Google Scholar). — Pexxum gocryma: URL:
https://scholar.google.ru/ , cBo6oaHbIH TOCTYII.

Poccuiickas T'ocynmapctBennas OuOmmoreka. Karamorm. — Pexum moctyma: URL:
https://www.rsl.ru/ru/4readers/catalogues/ , cBoOoaHBIN TOCTYI.

OnektponHbie pecypcbl onommorekun MI'TY um. I'.M. Hocosa. — Pexxum noctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , ceoboaHBIi 1OCTY™.

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

9 MaTepuajabHO-TeXHUUYECKOE o0ecnevyeHue T CUUIIMHBI

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHHUIIIIMHBI BKIIIOYACT:
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

Y4eOHbIe ayAUTOPHH UL TPOBEACHUS
3aHATHUH JEKIIHOHHOTO THTIA

MynbTUMEIMIHBIE CPEACTBA XpaHEHUs, Iepefadyd |
IpeCTaBIeHNs HHPOPMALIUU

Y4eOHbIC ayaUTOPUM IS TIPOBEICHHS
JTa00PaTOPHBIX 3aHITHHA, TPYNIOBBIX U
HHIUBUAYATHHBIX KOHCYJIbTaITNH,
TEKYLIEro KOHTPOJI U MPOMEKYTOUHON
aTTecTalun

OO0opynoBaHue IS BHIIOJHEHU JTaOOpaTOPHBIX PadoT,
XMMHYECKasi IIOCY/1a, PEaKTHBHI,
Harnsiniaeie Matepuanbl: TaOIUIbI, CXEMBI, TUIAKATHI.

IloMmemenuss s caMOCTOSITEIIBHOM
paboThl 00yUaroIXCs

[Tepconanbuple kKoMmbioTephl ¢ makerom MS Office,
BbIX0JIOM B MHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BaTEIBLHYIO cpeny
YHUBEPCHUTETA
[Momemennss s xpaHenus:t u | Ctemnmaxku,  celidpl A XpaHeHHS — y4eOHOTO
NpOPUIAKTUIECKOTO o0opynoBaHus
00CITyKMBaHHS yueOHoro | IHCTpyMEHTHI IE pEMOHTa 71a00paTOPHOTO
o0opymoBaHUs 000pyTOBaHUSI.
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