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1. Ilnanupyemble pe3yabTaThl 00y4eHHUsI N0 AUCHHUIJIMHE,
COOTHECEHHBbIE C IIAHUPYeMBIMH pe3yJbTaTamMu ocBoenuss OIIOII
1.1. leap 1 3apa4u JAUCHUILIHHBI
bakanaBp mno Hanpasnenuro nmoarotoBku 19.03.01 buorexHomorus A0mKEeH OBITH MOATOTOB-
JIEH K PeLIeHUI0 3aJa4 Mpo(eccuoHalbHON AeATeIbHOCTH CIEAYIOMNUX THIIOB: MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOM U HAYYHO-UCCIIE0BATEIbCKOM.

[lenb MUCHUIUIMHBI: OCBOCHHE OOYYarOIIMMUCA TEOPETUYECKHX 3HaHUH, MpUOOpeTeHue
YMEHH W HaBBIKOB B 00JacTH OHOXMMHHM M MOJIEKYJISPHOW OHOJOTHH, B COOTBETCTBHH C
(bopMUpYEMBIMH KOMITETEHIIUSMHU.

3aoauu oucuunaunwl:

- HU3y4YeHHE TEOPETUYECKUX OCHOB OMOXHMHUU U MOJIEKYJISIPHOM OWOJIOTHH, JIEKAIIUX B
OCHOBE WH()OPMAIMOHHBIX, IJIACTHUYECKUX U DHEPreTUYECKUX IOTOKOB B KIIETKAX IKUBOTO
OpraHu3Ma M CO3Jal0IINX OCHOBY ISl UX COBEPIICHCTBOBAHUS METO/IaMU T€HHOI MHXKEHEPUH;

- (hopMHUpOBAHKME YMEHU TI0 TIPUMEHEHUIO 3HAHUH OMOXUMHH U MOJICKYJISIPHOU OHOJIOTHH
JUIS TEHETUYECKOTO KOHCTPYUPOBAHUS OMOJIOTMYECKUX CUCTEM,

- (opMHupOBaHHE MPAKTUYCCKHX HABBIKOB B TIOJTOTOBKE, OPTaHU3AIMH, BBIMOJHCHUN
OMOXMMHYECKOT0 JTabOpaTOpPHOTO HSKCIEPHUMEHTa, BKIIIOYash HCIOJIb30BAHHE COBPEMEHHBIX
npuOOpOB M OOOPYIOBAaHHS, B TOM YHCJIC MPUBUTH MPAKTUICCKUE HABBIKH, 3HAYMMBIC IS
Oyayuieit nmpodeccuoHaNbHON AESITETLHOCTH.

1.2 KoMneTeHIIUN ¥ HHAUKATOPBI UX IOCTHKEHUI
OIIK-1. Cnocoben u3y4aTh, aHAJIU3WPOBATH, WCIOJB30BATh OMOJOTHYECKHE OOBEKTHI U
MPOIECChl, OCHOBBIBASCh Ha 3aKOHAX M 3aKOHOMEPHOCTSX MAaTeMAaTHYECKUX, (U3HUECKUX,
XUMHYECKHUX ¥ OMOJIOTHYECKUX HAYK M UX B3aHUMOCBSI3SIX

Kon n HanmeHOBaHUE UHIH-
KaTopa JOCTUKEHUSI KOMIIE- ®opmupyemsie 3YH
TEHLUH

Na-4.0IIK1 3HAHUA OOyyaromumiics TOJMKEH 3HAaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTHU

Hcnonb3yeT 3aKOHBI U 3aKO- OMOJIOrMYECKUX HAYK M UX B3aUMOCBSI3H IIPU U3YUYEHHH, aHaIn3e OUoIIo-

HOMEPHOCTH OMOJOTHYECKIX rudeckux 00bekToB 1 npotecco (51.0.19 - 3.1)

HayK M UX B3aMOCBsI3eil pn yMeHHUS OOyyaromuiicst TOJDKEH YMETh HCTIONb30BaTh OCHOBHBIE 3aKOHBI M 3aKO-

W3y4YCHUH, aHaim3e OHOoJIo- HOMEpPHOCTH OMOJIOTMYECKMX HayK M HMX B3aMMOCBSI3U NPH H3YyYEHHH,

THYECKUX OOBEKTOB H IIPO- aHanu3e ouosnoruueckux 00bekroB U nporeccos (51.0.19 - V.1)

L[ecCoB HaBbIKH OOyyvaromumiicst ZOJKEH BJIAJETh HaBBIKAMH HCIOJIb30BAHUS OCHOBHBIX
3aKOHOB M 3aKOHOMEPHOCTEH OMOJIOTMYECKHX HAyK M MX B3aMMOCBS3Ei
NpU  W3YYEHUH, aHaiInM3e OWOJOTHYEeCKMX OOBEKTOB W IPOIECCOB
(51.0.10 - H.1)

2. Mecto aucuuniaunsl B crpykrype OIIOII BO
Hucnunmuaa « OCHOBBI OMOXUMUHN U MOJIEKYJISIPHOW OHMOJIOTHN» OTHOCUTCS K 00s3aTEIIHbHOM
YacTH OCHOBHOMU IpodeccnoHaabHO 00pa3zoBaTenbHOM MporpaMmbl OakagaBpuaTa.

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl
O0beM IUCHHMIUTMHBI cocTaBiseT 7 3adeTHbIX equHuI (3ET), 252 akamemudeckux vaca (1a-
nee yacoB). JlucHuminHa u3y4daercs:
- ouHas popma oOyueHus B 3 U 4 cemecTpax;
- 3a04Has popma oOyueHus — Ha 2 Kypce.
3.1 Pacnpenenenune o0beMa JMCUMILINHBI 10 BHIaM Y4eOHO# paGoThl

. KonuuectBo vacos
Bun yueGHOI paboTh > =
110 0YHOH opMe 0OyUeHust 110 32049HOH opmMe 0OyUeHust
KonrakTHas padora (Bcero), 120 18
B TOM 4HCJIe MPAKTHYeCKasl MOAr0TOBKA
Jexyuu (J1) 52 6
saabopamopnvie 3ausmus (113) 68 12




CamocTosiTe1bHasi padora ody4yaromuxcs (CP) 105 225

Kontpoas 27 9

Hroro 252 252

3.2. Pacnpenesienne yueOHOro BpeMeHH 110 pa3jiejiaM U TeMaM
Ounas ¢popma o0y4eHus1

B TOM UHCIIE
KOHTaKTHast
Ne HanmMenosanue pa3aenos u TeM Bceero pabora §
TEMBI 4acoB cp =
b 13 S
1 2 3 4 5 6 7
Pazmen 1. OcHOBBI MOJIEKYISIPHOI OHOJIOTHA
1.1. |7’KuBble OpraHu3Mbl ¥ HX KICTKH 2 2 X
12 [MonoBBIE KIETKN U UX POJIb B IIepeade HaCIeICTBCHHON 2 2 X
nHGOPMAIHH
1.3. HykeMHOBBIE KUCJIOTHI, COCTaB, OMOJIOTHYECKAs POJIh 2 2 X
14 JHK: ypoBHU CTpYKTYpHOI OpraHu3allH, CTPOEHUE reHa 1 2 2 X
CTPYKTYpa XpOMaTHH
1.5. PHK: ypoBHH CTpYKTYpHO# opranu3anuu, Buasl PHK 2 2 X
1.6. |CrpocHHE KICTKH. 3 2 1 X
17 CpaBHHUTENBHAS XaPAKTEPUCTHKA KJIETOK PACTEHHMH, )KUBOTHBIX U 3 2 1 X
rpubOB
1.8. |JKu3HEHHBIN IIMKII KIETKA 3 2 1 X
1.9. |CrpoeHue mosoBhIX KIETOK 3 2 1 X
1.10. |Crpoenue U GYHKINH HYKICHHOBBIX KUCIIOT B )KHBOH KIICTKE 3 2 1 X
1.11. |MeTozp! onpeaencHHs COCTaBa HYKICHHOBBIX KHUCIIOT 3 2 1 X
112, Meroapl ompeneneHns] OTHOCHTENIBHON MOJIEKYJSIPHOH MacChl 3 2 1 X
HYKJIEHHOBBIX KUCJIOT
1.13. |Oco0eHHOCTH KJIETOYHOrO CTPOSHHUS OPraHM3MOB 10 10 X
1.14. |HacnencTBeHHBIN anmapar KIeTKU 10 10 X
1.15. buonoruueckne O0COOEHHOCTHM TeHETHYeCKOW wuHbopMarmu 10 10 X
KJIICTKU
Paznen 2. buoxuMmudeckre 0COOEHHOCTH KHUBBIX KJIETOK
2.1 Oo1iee noHsTHE 00 0OMEHE BEIIECTB U YHEPTUU 2 2 X
2.2 Teopun 6HOJOTHYECKOTO OKUCIICHUS] 2 2 X
2.3 | Buosornyeckoe okuciIeHHE (TKAaHEBOE JIbIXaHUE) 2 2 X
2.4 uka Kpebca u ero poiis B CHHTE3€ YHEPTHH 2 2 X
2.5 Benkn, knaccudukaius, Onoorndeckas poib 2 2 X
2.6 YpOBHH CTPYKTYPHOH OpraHu3aniy OEIKoB 2 2 X
27 OOMeH MpoCThIX OENTKOB (MHIEBapeHne, KaTaboIn3M, 5 2 <
BBIBEIICHHE)
2.8 OPpHUTHHOBHIN IIMKJI MOYEBHHBI, OHOJIOTHYECKAs POITh 2 2 X
29 BrocuHTe3 OEIKOB U M MOCTTPAHCIISILIMOHHbIE IIPEBPAICHUS 5 2 <
0eKoB
2.10 OOMeH HYKJICOTIPOTEH I0B 2 2 X
2.11 | YraeBojpl, Kiaccudukanms, OHOI0rnIecKas posib 2 2 X
2.12 | O6MeH yrieBo/0B (MUILEeBAPCHUE, BCACBIBAHHE) 2 2 X
2.13 | AHadpoOHblit U a9poOHbIH KaTabOIM3M YIJIEBOJIOB 4 4 X
214 AINIOTOMUYECKUI TyTh OKCUJIEHUS YIJIEBOJOB U €r0 2 2 .
OuostoruUecKasi poib
2.15 | buocHHTE3 YIIICBOI0B 2 2 X
2.16 | JIunmzpl, knaccudukarus, OHOIOrHIecKas PoJib 2 2 X
217 ITnmeBapenne U BcacbIBaHUE JTUIHIOB. Pone MUmonpoTenios B 5 2 «
TPaHCIOPTE JINIHJIOB
2.18 | Pecuntes xupa, Ouonoruueckas poiib 2 2 X
2.19 | BuocuHTe3 M KaTabOIM3M JKUPHBIX KUCIOT 4 4 X




2.20 | MeToap! BBLICICHUS UHIUBUAYAIBHBIX OCIKOB 3 2 1 X
2.21 | Metoapl BbIIcTICHUS OCIKOB U3 PACTUTEIBHBIX OPraHU3MOB 3 2 1 X
2.22 | Metoab! BeIaeaeH:s OSIKOB U3 )KUBOTHBIX TKaHEH 3 2 1 X
2.23 | Metozbl BblieneHNs U ppakuMOHUPOBaHHS OEIKOB KPOBH 3 2 1 X
2.24 | KayecTBEeHHBIC pCaKIMK HA AMUHOKHCIIOTHI M OCIIKU 3 2 1 X
2.25 | Paznenenue cMecu aMHHOKHCIIOT METOJIOM XpoMaTorpaduu 3 2 1 X
2.26 | MeToabl HEOOpaTHMOTO OCaXKICHUS OCIKOB 3 2 1 X
2.27 | duanus Oenka 3 2 1 X
208 OmnpeneneHne a30Ta aMUHOTPYIIIT METOJI0M (POPMOIIBHOTO 3 2 1 X
TUTPOBaHHUS
2.29 | OnpeneneHne H303JEKTPHIECKOH TOUKU OSJIKOB 3 2 1 X
230 MeTo/pl KONUYECTBEHHOTO OIpEeAeICHHs KOHIEHTPAIIMN 3 2 1 <
0enKkoB
2.31 | OnpepeneHne KOHICHTPAIIMH KIMMYHHBIX O€ITKOB 3 2 1 X
2.32 | Berenenue o6mieit JIHK w3 neiikoruron 3 2 1 X
2.33 | Boiaenenue o6mieit JIHK U3 pacTUTEIBHBIX KICTOK 3 2 1 X
2.34 Crekrpodoromerpudeckoe onpezaenacaue kounentpamu JHK 3 2 1 X
2.35 | BouaeseHus 1e30KCUPUOYOHYKIICONPOTEHIOB M3 TKAHEH 3 2 1 X
236 OmnpeneneHne YUCTOTH M HATUBHOCTH BBIJICJICHHBIX [IPENapaToB 3 2 1 <
HYKJICHMHOBBIX KUCIIOT
2.37 | OnpenencHue MPOIYyKTOB THAPOJIU3A HYKICHHOBBIX KUCIIOT 3 2 1 X
2.38 OnpefencHrue KOHICHTPAIMH HYKJICHHOBBIX KHCIOT B KPOBU 3 2 1 X
239 Omnpenenenue KOHUCHTPALHH HYKICHHOBBIX KHCIOT B 3 2 1 <
roMoreHarax TKaHei
2.40 | Bouenenue u ounctka renomuoit JIHK u3 ayka 3 2 1 X
241 | depMeHTaTUBHBIH aHAIN3 3 2 1 X
249 Onpenenenne aktuBHocTH JJHKa3 metomom 3 2 1 X
KHCJIOTOPACTBOPUMBIX IPOYKTOB
2.43 | KonndecTBeHHOE ONpeACICHAE TIFOKO36I B KPOBH 3 2 1 X
2.44 | T'maponuTHYeCcKUe MPEBPAICHHS JTUITHAI0B 3 2 1 X
2.45 | T'uaponu3 IEIUTHHA M OTIPENIeIeHUE MPOAYKTOB THIPOIIH3a 3 2 1 X
2.46 OnpepeneHre MOYEBHHBI B CHIBOPOTKE KPOBHU 3 2 1 X
2.47 | CtpoeHHe U XUMHYCCKHE CBOMCTBA AMHHOKHCIIOT M OCITKOB 6 6 X
2.48 | ®epMeHTHI OHOIOTHIECKOTO OKHUCICHUS 5 5 X
2.49 | OOMeH >HEprUn 5 5 X
2.50 | XapakTepHCTHKa 3TaroB 0OMEHA BEIIECTB 5 5 X
2.51 | A3poOHBIH KaTaOOIM3M YTICBOIOB 5 5 X
2.52 | Metaboau3M JIMIIAIOB 5 5 X
2.53 | Metaboim3m OekoB 5 5 X
2.54 | CtpoeHHe HYKIEHHOBBIX KHCIIOT 5 5 X
2.55 | Kontponn 27 X X X 27
Hroro 252 52 68 105 27
3aounas popma oOyueHnust
B TOM YHCIIE
KOHTaKTHast a
Ne Hanmenosanue pasienos u TemM Bcero paGota =
TEMBI 4yacos )
CP =
JI I3 S
1 2 3 5 6 7
Paznenn 1. OcHOBBI MOJIEKYIISIPHOHM OMOJIOTHH
1.1. |’KuBble OpraHu3MBbI U UX KJIETKH 1 1 X
1.2 HyxienHOBBIE KHCIIOTHI, COCTaB, OMOJIOTHYEeCKast POJIb 1 1
1.3. |CrtpoeHue KJICTKH. 8 2 6 X
14 CpaBHUTENbHAsT XapaKTEPUCTUKA KJIETOK PACTEHHM, KMBOTHBIX U 9 2 7 X
rpudoB
1.5. |OcobeHHOCTH KJIIETOYHOIO CTPOCHHSI OPIaHU3MOB 16 16 X
1.6. |HacnencTBCHHBIH anmapar KJICTKH 16 16 X
1.7. |Buonorndeckne 0COOEHHOCTH TeHETHIECKOW HHOOPMAIINU KIETKU 16 16 X




Pa3,uen 2. broxumMudeckre 0COOCHHOCTH JKUBBIX KICTOK

2.1 OO1iee noHsiTHe 00 0OMEHE BEIIECTB M YHEPTHH 1 1 X
29 Buonornueckoe okucnenne. Lukn Kpedca u ero posnb B cuHTE3€ 1 1 <
SHEPTUH
23 Benku, xnaccudukanus, CTpyKTypHasi opraHu3anusi, 1 1 <
' Guosiornueckasi poJib
2.4 OOMeH yrieBoaoB 1 1 X
2.5 MeToibl BBIICTICHHUS MHIUBUIYAJIbHBIX OCIKOB 10 2 8 X
2.6 KauecTBeHHbIE peakIMi Ha aMUHOKHUCIIOTHI M OCJIKH 10 2 8 X
27 Omnpenenenre a30Ta aMUHOTPYIIT METOJIOM (POPMOIIBHOTO 12 2 10 <
TUTPOBAHUS
2.8 KonnuecTBeHHOE onpesiesieHre TII0KO03bl B KPOBU 12 2 10 X
2.9 CrpoeHye 1 XMMHUYECKHE CBOMCTBA aMMHOKHCIIOT M OEJIKOB 16 16 X
2.10 | ®epMeHTHI OHOJIOTMYECKOTO OKHCIICHHS 16 16 X
2.11 | OOmeH sHEprun 16 16 X
2.12 | XapakTepucTHKa 3TarloB 0OMeHa BeLIECTB 16 16 X
2.13 | AdpoOHBIii KaTabOJIU3M YIIIEBOJIOB 16 16 X
2.14 | Metabosu3M JIMITHIOB 16 16 X
2.15 | MerabGonu3m GenkoB 16 16 X
2.16 | CrpoeHue HYKICHHOBBIX KUCIIOT 16 16 X
KonTtpois 9 X X X 9
Hroro 252 6 12 225 9

4. CTpyKTYypa U colepKaHue TUCUUILIUHBI

[IpakTuyeckasi MOATOTOBKA MPH peau3allii AUCHUIUITMHBI OPraHU3yeTCs IMyTeM MPOBEICHUS
na0OpaTOpHBIX ~ 3aHATHUH, W  WHBIX  AHAIOTUYHBIX  BUJOB  Y4eOHOH  JIEATEIBHOCTH,
MpeyCMAaTPUBAIOIIUX y4acTHe OOYdYaloImIMXCs B BBINOJIHEHUU OTICNIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyAylIel npodeccuoHaNbHOMN AESITEIbHOCTHIO.

[IpakTHyeckass MOATOTOBKAa MOKET BKIIOYAET B ceOs 3aHATUS JIEKIMOHHOTO TUIA, KOTOpHIE
IpelycMaTpuBaloT Inepenady ydeOHoH MHopMmanuu o0OydarolmUMcs, HEOOXOAUMON  Juid
MOCJIeTYIOIIEr0 BHIIOIHEHUS Pa0OT, CBSI3aHHbIX ¢ Oyaymiel npodeccnOHaIbHON AeATEIbHOCTHIO.

OO0BbEM NMpakTUYECKOM MOJArOTOBKHU (B MPOLEHTAX OT KOJWYECTBA YaCOB KOHTAKTHOM pabOThI)
JUTS TUCIUILIMHBL, peanusyrorieit oomenpodeccuonansubie kommnereHuu (OI1K) cocranser 15%.

4.1. Coaepaxanme JUCHMIIIHHBI

Paznen 1. OcHoBbl MoJieKkyasipHOi Oumosorumu. JKuBble OpraHu3Mbl U HUX KIETKH.
OcCHOBHBIE THUIBI XHUBBIX OpraHu3zMoB. ['ereporpodsl u aBToTpodbl. Kierka kak sneMeHTapHas
€IMHULIA >KU3HU. MHOTOYMCIEHHOCTh TUIOB KJIETOK. OCHOBHBIE METOJIbI M3Y4YEHUSI CTPYKTYpbI
kietok. Kinaccugukaius kineTok u cTtpykrypa reHoMoB. [IpokaproTsl u sykapuoTsl. CyOKkiaeTouHas
CTPYKTypa IpOKapuoThyeckux kieTok. CyOKieTouHas CTPYKTypa 3yKapHOTHUYECKHX KIIETOK. Sapo.
Knerounas o6onouka. MemOpansl. Muroxonapuu. [Inactuasl. DHI0MIa3MaTUYECKUNA PETHKYITYM.
Anmapar ['onbmxu. JInmsocomsl. [lutockener. JIBUratenpHblE CTPYKTYpbl OJHOKJIETOUYHBIX
opranu3moB. PazMHOxeHue.

HyxnenHoBble KHUCIOTHI, cocTaB, cTpoeHue U (ynkuuu. Hykneo3ma, HykIeoTun,
MOJINHYKJIEOTHI. YPOBHU OpraHW3alMM MOJEKYJ] HYKJIEMHOBBIX KUCIOT. ['€H — 31eMeHTapHBIN
¢daktop HacienctBenHoctu. JIHK kak matepuan, Xpassiiuii HacleICTBEHHYIO HH(OpPMAIHIO.
Pacnonoxenne renoB B JIHK xpomocom. PHK, Bumgst PHK, Ouonorunyeckas posb. IIpaBuia
Yapradda.

Paznen 2. bBunoxummmuyeckue OCOOCHHOCTHM KHUBBIX KJIETOK. belku Kak OCHOBHOM
MHCTPYMEHT KJIETOYHOTO CTPOUTENLCTBA U €€ (PYHKIMOHUPOBaHUS. XUMUYecKas pUpoaa OEKOB.
CtpykTypHas opraHu3anus OETKOB M MX NPOCTPAHCTBEHHOE cTpoeHHe. [lepBuuHas, BTopuyHas,
TPETUYHAs M YETBEPTHYHAsA CTPYKTypa. COBpPEMEHHBIC NPEACTABICHUS O BBICIIMX YPOBHSAX
CTPYKTYpHOI opranu3anuu 0enkoB. CynepBTOpHUHbIe CTPYKTYpHl. JlomeHsl. CynpaMoneKynspHble
CTPYKTYphl. DOpMHUpPOBAHUE TTPOCTPAHCTBEHHON CTPYKTYpPHI O€NKOB. [leHaTypalus U peHaryparus
6enxoB. buonornueckue GyHKIUU OEIKOB U MENTHIOB.



MonekynsipHble MeXaHHU3Mbl obOecrieueHUs (PyHKUHOHUpOBaHUS OenkoB. DepMEHTHI.
JIBurarenpHbie Oenmku. 3amuTHbie Oenku. [IpobieMa pacro3HaBaHus HAa MOJICKYJISIPHOM YPOBHE.

HyxenHoBble KUCIOTHI: XpaHEHHUE U peanu3alius HacaeAcTBeHHON nHdopmanuu. CTpyKTypa
HYKJICHHOBBIX KHCJIOT W €€ ypOBHU. MeToapl HCCIEAOBAaHUS CTPYKTYpPHOW OpraHu3aluuu
HYKJIeUHOBBIX KuciorT. Jlgoinas crmpans JHK. Crpykrypa JHK B ximerke. OOpatumas
nenatypauus JAHK. Permnmukamus JJHK. JJHK nomumepasbl. OcHoBHble Tulibl kierouHoit PHK:
nndopmanuonusic PHK; pubocomansurie PHK; Tpancrioptasie PHK.

OOmast cxema peanu3anuu TreHeTH4eckoil uHpopmanuu. Tpanckpumius. TpaHcmsus.
Nudopmannonnas PHK kak matpuma st cuaTeza Oenka. ['eHeTnueckuii Koa. YHUBEPCAIbHOCTD
T€HETUYECKOTO KOJa.

O6mwme monsTHs 00 oOMeHe BemiecTB: aHabonmm3M W kKatabomusm. AT® u ee ponp B
JHEPreTHYecKux rmporeccax. I[loHsTme o OHONOTHMYECKOM OKHCICHHH H  CYOCTpaTHOM
bocopunupoBanuu. JlpixarenpHas 1enb GepMeHTOB. DepMEHTHBIE CUCTEMBI JbIXaTEIbHOM LIETH.

OOmMmeH OenKkoB: MHIIEBas IEHHOCTh 0enkoB. [Iporeonuruueckue Gpepmentsl. [lytu pacnana u
oOpa3zoBanust aMUHOKUCIOT. OOe3BpeKMBaHNE aMMHUAKa.

OOMeH yrieBoOoB. XapaKTePUCTHKA AaHAdPOOHOrO W a’poOHOT0o pacmaaa yrieBOJOB.
I'mukorenes. I'mokoHeorexes.

OOMeH JTUIUIOB: XapaKTEPUCTUKA €r0 OCHOBHBIX 3TamoB. CHHTE3 M KaTaboJIU3M BBICHINX
KUPHBIX KUCIIOT.

4.2 Copep:xkanue JeKIU
Ounas ¢popma 00yueHust

IIpakTnue-
Ne . KomnnuecTtso
Kpatkoe conepxanue nexkuuit cKas MoJIiro-
/o 9acoB
TOBKa
1 | ’)KuBble opranu3msbl U ux kieTkd. [IoHATHE O KMBBIX OpraHU3MaXx,
uX Tpu3HakW, Kiaccudukanus. Kietka, Kak  CTpPYKTypHO- 2 +

(yHKIMOHANBHAS €IWHHIA KMBOTO opranm3Ma. OpraHeiisl U MX
pOJIb B KIJIETKE.

2 | IlonoBble KJIETKH M MX POJb B Iepeaade HacleACTBEHHON HMH)OP-
Manuu. MophodyHKIIMOHATbHASL XapaKTEPUCTHKA MOJIOBBIX KIETOK.
Oo6mume cpoiictBa ramer. CtpoeHue u QyHKunu sinexneTok. Ctpo- 2 +
eHre ¥ (PYHKIMHU cliepMaTo30u10B. Poib sapa B mepenadye Haciea-
CTBeHHOU MH(OpMaIHH.

3 | HyknenHOBBIE KHCIOTHI, COCTaB, OMoOJIOrHYecKast poiib. bruonormye-
CKasi poib HYKJIEMHOBBIX KHCHOT. Knaccudukauus HyKIEHHOBBIX 2 +
KHCJIOT, CTPOEHHE, IPOCTPAHCTBEHHAsI KOHPUIypaLusl.

4 | JHK: ypoBHH CTPYKTYpPHON OpraHU3aIlii, CTPOCHHE I'eHa U CTPYK-
Typa xpomatuH. JIHK, cTpoeHue u ypoBHM OpraHu3anuy MOJIEKYJ.

2 +
CrpoeHue TeHOB 3yKapHOT. XpOMAaTHH. YPOBHHM KOMIIAKTHU3ALUU
JHK B xpoMocomax, GyHKIIHA XPOMOCOM.
5 | PHK: ypoBHu ctpykTypHO#i opranusanuu, Buiasl PHK. Crpoenmue, 2 +

ouosornueckas poias PHK. Bunet PHK 1 ux ¢yHKUMH B KIETKe.

6 | OOmee monstie 006 oOMeHe BemiecTB U dHepruu. [lonsTe 06 00-
MeHe BemecTB. JTamnbl oOMeHa BemiecTB. OOMeH sHepruu. buomo- 2 +
rudeckas poib ATO.

7 | Teopun OGuosoruyeckoro okucieHus. OKUCIUTENBHOE U CyOCTpaT-
Hoe pochopunupoBanue. [[pixaTenpHas nenb GepMEeHTOB.

8 | Buonoruueckoe okwuciacHue (TKaHEBOE mbIxaHue). JlpixaresabHast
1enb GepMEHTOB MUTOXOHIPUN U MX POJIb B Tiepe/iade AKTPOHOB U 2 +
IIPOTOHOB BOJIOPOJIA

9 | Huxi Kpebca u ero ponb B cuHTe3¢ 3HEpruu. buonornueckas poib
nukina Kpeodca. XuMuveckue peakiuu u pepMEHTHBIC CHCTEMBI 2 +
nukia Kpebca. Posb B cHHTE3€ DHEPTHH.

10 benku, xnaccubukanmsi, OHonmorudeckass poiib. benku, MoHsTHE, 2 +




knaccuukanua. buonorndeckas ponb OenkoB. XapaKTEpUCTHKA
IPOCTHIX U CIOKHBIX OEJIKOB.

11

YpoBHU CTPYKTYypHOU opraHu3aimu 0eixxoB. Buasl cBsa3elt B Oenko-
Boi Mozekyine. [lepBuunas, BTOpUUHasl, TPETUYHAS U YCTBEPTHUUHAS
CTPYKTypa OeIKOBOH MOJEKYJIbL.

12

OOMeH TIPOCTHIX OENKOB (MUIIEBApeHHE, KaTaboIM3M, BEIBEICHHCE).
OcoOeHHOCTH TUINEBapeHHUs OCIKOB B KHUIIIEYHOM TpakTe. Poib
(hepMEHTORB B MUIIEBAPUTENBHBIX Mpolieccax. Karabomusm 0enkoB u
AMHHOKHCIIOT.

13

OpHUTHHOBBI ITHKJI MOYCBHMHBI, OHMOJIOTHYECKas pPoib. MeTompl
o0e3BpexkrBaHus OCIKOBOro a3ora. Poib medyeHn B 00e3BpeKUBa-
HHHU aMMHaKa.

14

BrocuHTe3 OCNKOB U ¥ MOCTTPAHCISAIMOHHBIC MpeBpameHus Oen-
KOB. DTaItbl OMoCcHHTE3a OSIKOB M MX XapakTtepuctuka. [loctTpanc-
JIAIUOHHAsL MOJTU(UKAIUs OCIIKOB.

15

O6bwmen nHykneonporennoB. [IpoMexyTouHbIE OOMEH HYKIEONMpOTe-
n10B. BHOCHHTE3 HYKJIEONPOTEHIOB.

16

YrneBonpl, kiaccudukanys, OMOIOTHIECKas POIJIb. XapaKTePUCTH-
Ka Kilaccu()UMKAlUU YIJICBOJOB, UX PaclpOCTPAaHEHHOCTU B MPUPO-
ne. OmneHka OMOIOTHYECKON 3HAYMMOCTH MPOCTHIX U CIOXHBIX YT-
JICBOJIOB B JKU3HU OPTaHHU3MOB.

17

OOMeH yriieBojoB (TUIlEBapeHHe, BcachiBaHue). OCOOEHHOCTH
MUIIEBapeHHsi OETKOB Y MOHOTACTPUYHBIX M MOJUTACTPUYHBIX KU-
BOTHBIX. MeXaHN3M BCACHIBAHUSI YTIICBOIOB.

18

AHa’poOHEIN 1 a3poOHBIH KaTabomu3M yrieBonoB. Ctaann kaTabo-
JM3Ma yIIIeBOJIOB U UX 3HepreTudeckas dpdexkruBHocTh. [loHsATHE O
TJIMKOJIN3€ U TIIMKOTCHOJIIH3E.

19

ATNIOTOMUYECKUH MYTh OKUCICHHS YIJIEBOJAOB U €ro Omojoruyeckas
ponb. IlenTo3odocdhaTHbIl MyTh OKHUCIEHUS! MOHOCAaXapHIIOB, Xa-
PAKTEpPHUCTUKA €T0 POJIU B JKU3HU KIIETOK.

20

buocunTes yriieBo1oB. AHa00JIU3M yIVIEBOJIOB: IJIFOKOTEHE3 U IJII0-
koHeoreHe3. CyOctparbl U epMeHTHBIE cUCTEeMBbl. buojornyeckas
pOIIb.

21

Jlunuel, knaccudukarms, OMONIOrHUYecKas poJib. XapaKTepUCTHKA
Kinaccu(UKaIMy JIMIHIO0B, UX PACHPOCTPAHEHHOCTH B MPHPOJIE.
OrneHka OMOMOTHYECKOW 3HAYMMOCTH MPOCTHIX WU CIOXKHBIX JIHITH-
JIOB B KU3HU OPraHU3MOB.

22

HI/IHIeBapeHI/Ie N BCACbIBAHHUC JIUIINIOB. Pons JIUTIONPOTEUZIOB B
TPAHCIIOPTE JIMIIHUAOB. XapaKTepI/ICTI/IKa 9TafmoB OoOMeHa JIMITHJOB.
HI/I]J_ICBapeHI/IC 1 POJIb KCJIYX B IpOoHCCCaX MUIICBAPCHUS JIMIINIOB.

23

Pecunres xupa, bnonornueckas poib. [IoHATHE O CHHTE3€ U PECUH-
Te3e Junu0B. OcoOOEHHOCTH TPAHCIIOPTA JIMIIMAOB B OPTaHU3ME.

24

BrocunTes 1 KaTaboiIM3M KUPHBIX KUCIOT. MUTOXOHAPHATIBHBIN 1
BHEMUTOXOH/IPHAJIIBHBIN CHHTE3 )KUPHBIX KHUCIOT. berra-okucienue
XKHUPHBIX KUCIIOT, ONoJIoryecKast poiib, SJHepreTuieckas dpGeKTHB-
HOCTb.

HToro

52

15%

3aouHas popma o0yueHust

Kpatkoe coaepxanue Jekuun

Konu-
4EeCTBO
JacoB

[IpakTHue-
CKasl IIOAro-
TOBKa

JKusble oprann3mel U ux kieTkd. [IoHATHE O XKHUBBIX OpraHU3Max, UX NpH-
3HaKH, knaccudukanus. Kierka, kak CTpyKTypHO-(YHKIMOHANbHAS €IHHU-
11a )KUBOro opranu3Ma. OpraHesuibl U UX pojib B KIIETKE.

+

HykIieMHOBBIE KUCIIOTHI, cOCTaB, OHoorundeckas polib. bromornueckas posb




HYKJICMHOBBIX KHCIOT. Kiaccudukarysi HyKJIEHHOBBIX KHCJIOT, CTPOCHHE,
MPOCTPaHCTBEHHASI KOH(MUTYpaIIHsl.

O6mee moHsATHE 00 OOMEHe BemiecTB M dHepruu. [loHsTrne o6 oOMeHe Be-
miecTB. Jtanbl oOmeHa BemlecTB. OOMeH »Hepruu. buonormueckas ponb 1
ATO.

buonornueckoe oxucnenue. Llukn Kpebca u ero ponb B CHHTE3¢ SHEPTHUU.
Teopuu Ouosorudeckoro okucieHus. OKHCIUTEIBLHOE U cyOcTpaTHOEe (oc-
¢dopunupoBanue. JlprxarenbHas 1enb (epmeHTOB. buonoruyeckas ponb 1
nukiaa KpeOca. XuMudeckue peakinuud M (QepMEHTHBIE CHCTEMbI IIHKIIA
Kpebca. Posib B cHHTE3€ SHEPTHH.

Benku, knaccudukanus, CTpyKTypHasi OpraHu3aius, Onoorndeckas poib.
Benku, nonsitue, knaccudukanus. bruonorndeckas poib O€lIKoB. XapakTe-
PUCTHKA MPOCTHIX U CIOXKHBIX OENKOB. YPOBHH CTPYKTYPHOU OpraHU3AIAN 1
OenkoB. Busbl cs3eli B OenkoBoli Mosekysie. [lepBuunas, BropudHasi, Tpe-
TUYHAS U YeTBEPTHYHAS CTPYKTYpa OCITKOBOM MOJICKYJIBI.

OO0MeH yrineBonoB. MexaHu3M BCachlBaHUs yriaeBonoB. [lyTu anabonmsma u
Katabonn3ma

HToro 6

15%

4.3. Conepxanue J1a00paATOPHBIX 3aAHATHIA
Ounas ¢opma o0yueHust

=
S

Konmuectso

HanmMeHoBaHue 1a00paTOPHBIX 3aHATHH
9acoB

IIpaktuue-
CKas IIOAro-
TOBKa

CtpoeHue KIETKU 2

+

CpaBHuUTenbHas XapaKTePUCTHKA KIIETOK PACTEHUH, JKUBOTHBIX U 2
rpuboB

+

JKU3HEHHBIA UK KIETKU

CtpoeHme MOJTOBBIX KIETOK

Crpoenue v QYHKIIMU HYKJICMHOBBIX KUCJIOT B JKUBOM KIIETKE

MGTOZ[LI OInpeAcJICHU COCTaBa HYKJICMHOBBIX KUCJIOT

+ |+ |+ ]|+

NININININ

MGTOZ[LI OIIpCACIICHUA OTHOCHTEIILHOU MOJ'IeKyanHOI\;I MacCChbl
HYKJICMHOBBIX KUCJIOT

+

MeTo/1bl BBIICIICHHS WHAMBHTYaJIbHBIX OCJIKOB

MGTOZ[LI BBIJICIICHUA OCJIKOB U3 PACTUTCIIbHBIX OPTaHU3MOB

MGTOZ[LI BBIJCIICHUSA OCJIKOB M3 JKUBOTHBIX TKAHEH

= w| N |-
RiBlo|eol N |o|o|s

MerTobl BbLIIeJIeHHSI U PpaKIMOHUPOBAHUsI OEJIKOB KPOBU

[EY
N

KauecTBeHHEIC pCaKn Ha aMUHOKHUCJIOThI U OenKu

=
w

Pa3[LCHCHI/Ie CMECH aMHHOKHCJIOT MCTOJOM XpOMaTOI’pa(l)I/II/I

H
o

MCTO,I[BI HeO6paTI/IMOI‘0 OCaAXICHUA OCIKOB

=
ol

Juanus 6enka

|+ ||+ ]|+

=
»

NININININININININ

OnpeferieHre a30Ta aMHHOTPYIIIT METOAO0M (hOPMOJILHOTO
TUTPOBAHUSA

+

[
-~

OnpejenieHne H303IEKTPUIECKON TOYKU OEIKOB

=
(00]

MCTOZ[BI KOJIMYCCTBCHHOT'O ONPCACIICHUS KOHLICHTpAIUU OCIKOB

[EY
©

OmnpeneneHre KOHIIEHTPAIIMA UMMYHHBIX OCJIKOB

N
o

Brigenenne oomiei JIHK u3 nefikonuron

N
e

Brigenenue o6meit JIHK u3 pacTUTENBHBIX KIETOK

N
N

Crekrpodoromerpuueckoe onpeaencHue konnenrparmu JHK

N
w

BBII[CJ'ICHI/IH Z[CBOKCI/IpI/I6y0HYKHCOHp0TeI/I}_'[OB W3 TKaHCH

+ |+ |+ |+ |+

N
~

NINIININININININ

OnpeneHeHHe YHUCTOThI U HATUBHOCTHU BBIACJICHHBIX ITPEIIapaToB
HYKJICMHOBBIX KHUCJIOT

+

N
ol

N

OHpCILCHeHI/Ie IMPOAYKTOB I'APOJIM3a HYKJICUHOBBIX KUCJIOT

+

N
(e}

N

OHpCI{CHeHI/Ie KOHIOCHTPAIIWN HYKJIICMHOBLIX KHMCJIOT B KPOBU

+

N
~

OnpeneHeHHe KOHIOCHTpAalIMM HYKJIICMHOBBIX KHMCJIOT B TOMOI'¢HaTax 2
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TKaHeH
28 | Beinenenue u ounctka reaomuoi JIHK u3 yka 2 +
29 | depMEeHTATHBHBIN aHAIN3 2 +
30 Omnpenenenune aktuBHocTH JIHKa3 MeTomoM KHCI0TOpacTBOPUMBIX 2 4
MPOAYKTOB
31 | KonudecTBeHHOE ONpeieeHHE TJII0KO3bI B KPOBH 2 +
32 | T'uapoauTHyecKue IpeBPalCHIs JTUIIHI0B 2 +
33 | I'uapous nenuTuHA B ONpeIeCHHE IPOAYKTOB THAPOJIN3a 2 +
34 | OnpeneneHre MOUEBUHBI B CBIBOPOTKE KPOBU 2 +
Hroro 68 15%
3aounas popma oOyueHnust
Ne . Konuuecrso | LIPAKTHIC-
i HaunmMenoBanue 1abopaTopHBIX 3aHATHI 4ACOB CKasi TIO/ro-
TOBKA
1 | Crpoenue kieTku 2 +
5 CpaBHUTeNbHAs XapaKTePUCTHKA KIIETOK PACTEeHUH, JKUBOTHBIX U 2 +
rpuboB
3 | Metoap! BEIACTICHNS HHIUBHIYATbHBIX OCIKOB 2 +
4 | KauecTBeHHbIE peaKklii Ha aMHUHOKHCIIOTHI M OCTIKU 2 +
5 OnpeferieHne a30Ta aMHHOTPYII METOAO0M (hOPMOJILHOTO 2 +
TUTPOBAHUS
6 | KogmdecTBeHHOE ONpeeIeHHe TIIFOKO3EI B KPOBH 2 +
HTtoro 12 15%
4.4. CopepxaHue NPAKTHYECKUX 3aHATHI
[IpakTrueckue 3aHATHS HE MPELYCMOTPEHBI
4.5. Buabl u coJep:kaHue caMOCTOSITEJIbHOI padoThl 00y4YaoImIMXCs
4.5.1. Buzsl caMOCTOATENBbHOM paboThl 00yUaromuxcst
. Konnyectro yacos
Bupl caMocTosTeNbHOW paboThI
N —— Ounas gopma 3aouHas popma
o0yuenus o0yueHus
[lonroroBka K J1aOOPaTOPHBIM 3aHATUSM 34 49
[lonroTroBKa MHIMBUAYAIBHBIX MTUCHMEHHBIX PadOT 28 30
IlonroroBka K TECTUPOBAHUIO 15 70
CaMocCTOsTENbHOE H3YUYEHHE TEM U BOIPOCOB 22 70
[TosroToBKa K MPOMEXKYTOUHOU aTTeCTAIlUH 6 6
HToro 105 225
4.5.2. Conep:xxaHue caMOCTOSITEJIbHOM PadoThl 00y4YarOmIUXCs
No HaumenoBanue tem KonnuecTBo yacon
/1 10 OYHOU (opMe |10 3209HOI hopM(
o0yueHust o0yueHus
1. CTpoeHue KIETKH. 1 6
2. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK PAcTEHUH, )KMBOTHBIX U 1 7
rpuboB
3. JKU3HEHHEBIN IUKIT KIETKU 1 -
4, CtpoeHHE MOJTOBBIX KIETOK 1 -
5. Crpoenue 1 (GYHKIUU HYKJICHHOBBIX KHCIOT B KHBOH KIJIETKE 1 -
6. MeTobl onpe/iesieHHsI COCTaBa HYKJICMHOBBIX KHUCIOT 1 -
7. Metoasl omnpeneneHUus] OTHOCHTEIBHOW MOJEKYISPHOH MacChl 1 )
HYKJICHHOBBIX KHCIIOT

11



8. Oco0EeHHOCTH KIIETOYHOT'O CTPOSHHSI OPraHU3MOB 10 16
9. HacnenctsenHslil annapart KIeTKU 10 16
10. |buosornyeckue 0COOCHHOCTH I€HETUYECKOH HH(POPMALIUU KICTKH 10 16
11. MeTo/1b1 BBIJICIICHHS WHAWBH Ty aTbHBIX OCIKOB 1 8
12. MeTo/16I BBIJICICHHS OCITKOB M3 PACTUTEIBHBIX OPraHU3MOB 1 -
13. MerTtoab!I BeIAETIEHU OCIKOB U3 JKUBOTHBIX TKAaHEH 1 -
14, Mertonp! BeLIeTICHUS U GPAKITMOHNUPOBAHUS OCIIKOB KPOBH 1 -
15. KavecTBeHHbIC peakliui Ha aMUHOKHUCIIOTHI U OeNKH 1 8
16. Paznenenne cMecH aMUHOKUCIIOT METOJIOM XpoMarorpaduu 1 -
17. MeTo15I HEOOPATUMOTO OCAXICHUS OCITKOB 1 -
18. Juanus 6enka 1 -
19. Omnpenenenne a30Ta aMHHOTPYIIT METOAOM (OPMOIBEHOTO 1 10
TUTPOBaHUS
20. Onpe/elieHre H303JICKTPUISCKON TOYKHU OCJIKOB 1 -
21. MeTo/1pI KOTMYECTBEHHOTO OTpeAeIeHsI KOHIIEHTPAIH OeJIKOB 1 -
22. OmnpeneneHre KOHIICHTPAIIMA HMMYHHBIX OCJIKOB 1 -
23. Brigenenne obmei JJHK u3 nefikonuton 1 -
24. Brigenenue oomieii JIHK u3 pacTUTEIBHBIX KIETOK 1 -
25. Crnekrpodoromerpuueckoe onpezeicHue koneHrpamuu JHK 1 -
26. Brigenenus 1e30kcupr0yoOHYKICONPOTEHIOB U3 TKaHEH 1 -
217. Omnpenenenue YUCTOThI U HATUBHOCTHU BBIJICTICHHBIX MPEMapaToB 1 )
HYKJICHHOBBIX KHCIIOT
28. Omnpenenenue MPOAYKTOB TUAPOIH3a HYKJICHHOBBIX KUCIOT 1 -
29. Onpenenenne KOHIIEHTPAIIMN HYKICHHOBBIX KUCIOT B KPOBH 1 -
30. Omnpenenenue KOHIICHTPAIIMY HYKICHHOBBIX KUCIIOT B 1 )
rOMOT'eHaTaX TKaHel
31. Brinenenne u ounctka renomuon JIHK u3 myka 1 -
32. (DepMeHTaTHBHBIN aHAIN3 1 -
33. Omnpenenenue aktusHoctu JIHKa3 merogom 1 )
KHCJIOTOPAaCTBOPUMBIX MTPOJAYKTOB
34. KonndecTBeHHOE OmpeieieHe TII0KO3bI B KDOBHU 1 10
35. l'uaponuTHyeckre IpeBpalleHHs JIHUITHI0B 1 -
36. I'uaposu3 NEIUTHHA U ONpeie]IiCHHe MPOAYKTOB THAPOIIH3a 1 -
37. OnpeneneHne MOYEBHHBI B CBIBOPOTKE KPOBH 1 -
38. CrpoeHue 1 XMMHYECKHE CBONCTBA AMUHOKHUCIIOT U OEITKOB 6 16
39. depMeHTh OMOJIOTMYSCKOTO OKUCIICHUS 5 16
40. OOwmeH sHepruu 5 16
41. XapaKTepHUCTHKA ITarioB 00MEHa BEIIECTB 5 16
42. AdpoOHBIN KaTab0IM3M YIIIEBOJIOB 5 16
43, MeTaboau3M JTUIUI0B 5 16
44. MeTtabosm3m OenKoB 5 16
45. CrtpoeHue HyKIEMHOBBIX KUCIOT 5 16
Hroro 105 225

5. YueOHO-MeTOANYeCKOE 00ecTieYeHrne CaMOCTOSITEILHOIH padoThI
00y4aroImMXCcH M0 JUCUMUIJIMHE

VY4uebHOo-MeToInUecKkue pa3paboTku uMeroTcs B HayuHoii Oubnmoreke M 3J1€KTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii [AY:

1 Hepxo, M.A. OcHOBBI OMOXUMHUU U MOJIEKYJISIPHON OMOJIOTHH: METOAMYECKUE yKa3aHUs K
Ja00OpaTOPHBIM 3aHATHSAM JIJIsi 0O0YyYaIOIMUXCs M0 HarpasiaeHuto nmoarotoBku 19.03.01 buorexHo-
JIOTHsI, HATpaBJIeHHOCTH [IuieBass OGMOTEXHOJIOTHS, YPOBEHb BBICIIET0 00pa3oBaHUs OakajlaBpuarT,
dbopma obyuenus ounas / M.A. [lepxo. — Tpounk: ®I'BOY BO IOxHo-Ypansckuii [AY, 2023. —
118 c. — Moctyn u3 nokansHoii cet UBM:  https://edu.sursau.ru/course/view.php?id=9336
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https://edu.sursau.ru/course/view.php?id=5982

2 Jepxo, M.A. OCHOBBI OMOXHMHUU ¥ MOJICKYJIIPHOW OMOJIOTHH: METOIUYECKHE PEKOMEH Ia-
MU TI0 OPTaHU3allMU U BBIMOJIHCHUIO CAMOCTOSATEIHHONW PabOThl 00YUYaIOMIUXCS IO HAIPABIICHUIO
noarotoBku 19.03.01 buorexHonorusi, HanpaBiaeHHOCTh [IuieBas OMOTEXHOIOTHS, YPOBEHB BBIC-
mero obpa3oBanusi OakanmaBpuar, gopma oOydenusi ouHasi, 3aouHas / M.A. Jlepxo. — Tpowurk:
OI'bOY BO HOxno-Ypanbckuii 'AY, 2024, — 46 c¢. — Jloctyn u3 nokaipHOU cetn MBM:
https://edu.sursau.ru/course/view.php?id=9336 http://nb.sursau.ru:8080/localdocs/ivm/04493.pdf

3. depxo, M.A. OCHOBBI OMOXUMHUHU U MOJICKYJISIPHON OMOJIOTHU: METOJAMYECKUE YKa3aHUs K
mabOpaTOPHBIM 3aHATHSAM I O0YYaromMXcs 1Mo HanpaBieHuto noaroroBku 19.03.01 buorexHo-
Jorusi, HanpaBieHHOCTh [IuiieBas GMOTEXHOIOTHUS, YPOBEHb BhICIIEro 00pa3oBaHusi OakaiaBpuar,
dopma obyuenus 3aounas / M.A. [lepxo. — Tpourk: ®I'BOY BO HOxuo-Ypanbsckuiit [AY, 2024. —
29 c. — Jlocrynm wu3 nokamsHOU cetn WBM: https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04494.pdf

6. ®oH/ OLIEHOYHBIX CPEACTB AJIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
00y4YaoIMXcs N0 JUCHHUIIJIMHE
JUig ycTaHOBJIEHUSI COOTBETCTBMSI YPOBHS MOATOTOBKH oOyuaromuxcs tpedoBanusm ®I'OC
BO pazpabotan GoHJ OLIEHOUHBIX CPEJCTB AJIS TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH U MPOBEACHUS
IIPOMEXYTOUHOM aTTecTaluy 00ydaroImuxcs Mo AucuuIiinHe. DOHJ OLEHOYHBIX CPEACTB Npen-
crasiieH B [Ipunoxenuu.

7. OCHOBHAA M IONOJIHUTEIbHAS y4eOHAsl JUTepaTypa, He00X0AUMAs VISl OCBOCHUS
AUCUMITUHBI
OcHoBHas U JOTIOJIHUTEIbHAS yueOHas IuTeparypa umeercs B Hayunoit 6ubnuoreke u
ANEKTPOHHOU HHPOpMaIMoHHO-00pa3oBarensHOM cpene PI'BOY BO I0xuO0-Ypansckuii [AY.
OcHoBHas:
1. IleryxoBa, E. B. MonekynspHas Onoyiorust ¢ 3J€MEHTaMU T'€HETUKU U MUKPOOUOJIOTUH :
yuebnoe mnocobue / E. B. Ileryxoma, 3. A. Kanapckas, A. 0. Kpomuukas ; Ka3zanckuit

HAallMOHAJIBHBIM MCCIIEOBAaTEIbCKAM TEXHOJNOrM4YecKnd HMHCTUTYT. — Kaszans : KaszaHckuit
HallMOHAJIbHBIN HccienoBaTenbckuil Texnonornueckuit ynusepcutetr (KHUTY), 2019. — 96 c. : u.,
TadmI.. CXEM. - Pexum JIOCTyMa: o TIOJIMCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=683815 (nmarta oOpamenus: 12.05.2024).

2. OCHOBBI OMOJIOTHYECKOM XUMUH : yaeOHoe mocooue / D. B. [opuakos, b. M. baramaes, H.
B. ®enora, B. A. OpobGenr ; MuHucrepcTBo cenbckoro xossiiictBa Poccuiickoit ®denepanuu,
CTaBpoOIOJIbCKUN TOCYHapCTBEHHBIN arpapHbiii yHuBepcuteT. — CraBpornonb : CTaBpOMOIbCKUA
rocyapcTBeHHbIN arpapublii yHuBepcurer (CtIAY), 2017. — 208 c. : mi. — Pexxum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=484922  (nmara oGpareHus:
12.05.2024).

JlonosHuTEILHAA

1 IpuHUIMOBl U METOABI OMOXUMHM M MOJIEKYISIpHOW OMOJNOTHHM : ydueOHOe mocobue / moxn
penaknuen K. Yuncon, Ix. Yonkep ; nepeBon ¢ annmiickoro T. I1. Moconosoit,E. FO. bozenek-
Pemernsik. — 3-e uza. — Mocksa : JlaGoparopus 3nanuii, 2020. — 855 ¢. — ISBN 978-5-00101-
786-8. — Tekct : onekrponHsni// Jlamp : d31eKTpoHHO-OMONMMOTEewHass cucrema. — URL:
https://e.lanbook.com/book/151579 .

2 Monexynsipaas Ouonorust : JaOOpaTOpHBIA TpakTHKyM : ydeOHoe mocobue / O. C.
KopueeBa, B. H. Kanaes, M. C. HeuaeBa, O. lO. loiikanoBa ; nayu. pen. O. C. KopueeBa. —
Boponex : BopoHeKCKHi TOCyTapCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX TexHonorui, 2015. — 52 c.
— Pexxum nocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=336018
(mara obpamenus: 12.05.2024).
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3. HykneunoBsie kucnoTsl : yuyebnoe nocodue / coct. T. H. I'pumenkosa, T. B. UyiikoBa. —
KemepoBo : KemepoBckuii rocymapctBeHHbld yHuUBepcuTeT, 2015. — 99 c¢. — Pexum nocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=481587 (mara oOpameHus;:
12.05.2024).

4 Upmbanenko, H. B. IlpakTukym 1m0 MOJEKYISpHO-OMOJOTHUECKUM METoJaM : y4yeOHoe
nocobwue ms cryaeHTos / H. B. IleimOanenko, A. A. Xyxkoga, I1. C. KynpssueBa. — Cankr-IletepOypr :
Poccuiickuii rocynapctBeHHbIl nenarornueckuii yausepcutet uM. A.W. T'epuena (PI'TIY), 2020. — 116
c. — Pexxum pocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=692457
(mara obpamienus: 12.05.2024)

8. Pecypcm I/IH(I)OpMaIII/IOHHO-TeJIeKOMMyHHKaIII/IOHHOﬁ CEeTHU «I/IHTepHeT», Heoﬁxouanle
AJIsA OCBOCHMUA JUCHUIIJIMHBI
1. DnexrponHslii kKatanor Hayunoit 6ubaroTexu https://sursau.ru/about/library/contacts.php
2. OBC «Jlanb» — http://e.lanbook.com/
3. OBC «YuuBepcuterckas oudiauoreka online» — http://biblioclub.ru/

9. Metoauyeckue yKkazaHus /151 00y4aroIUXcs 110 OCBOCHUIO TMCIUIITIMHBI
YueOHO-MeToInYecKue pa3padoTku umerorcs B HaydyHolt OubimoTeke u 3eKTpOHHOU HHOP-
MarmoHHO-o0pazoBarensHO cpene @T'BOY BO H0xHO-Ypanbckuit [AY.

1 depxo, M.A. OcHOBBI OMOXUMHH U MOJIEKYJISIPHOM OMOJOrMH: METOJUUECKUE YKa3aHUs K
1a00PaTOPHBIM 3aHATHSAM IS OOYYArOIIMXCs 10 HanpaieHuio noarotoBku 19.03.01 buorexHo-
JIOTHsl, HampaBJIeHHOCTh [InieBast GMOTEXHOJIOTUs, YPOBEHb BhICIIEr0 00pa3oBaHUs OakajlaBpuarT,
dopma obyuenust ounas / M.A. [lepxo. — Tpounk: ®I'BOY BO HxHo-Ypansckuii [AY, 2023. —
118 c. — loctyn u3 nokansHO# cet UBM: https://edu.sursau.ru/course/view.php?id=9336

2 Jlepxo, M.A. OCHOBBI OMOXUMHH ¥ MOJIEKYJISIPHOW OMOJIOTHH: METOJANYECKHE PEKOMEH/Ia-
IIUH 110 OpPraHu3ally U BBIIOJHEHUIO CaMOCTOSATENIbHOM paboThl 00ydarOUIMXCsl M0 HalpaBJIeHUIO
noarotoBku 19.03.01 buorexHomnorus, HanpaBiaeHHOCTh [lumieBast OMOTEXHOIOTHS, YPOBEHb BbIC-
mero obpaszoBaHus OakanaBpuar, Gopma oOydeHus odHas, 3aouHas / M.A. Jlepxo. — Tpowurk:
@®I'bOY BO IOxHno-Ypansckuit 'AY, 2024. — 46 c. — Jloctynm u3 nokanbHOM cetn MBM:
https://edu.sursau.ru/course/view.php?id=9336 http://nb.sursau.ru:8080/localdocs/ivm/04493.pdf

3. Jlepxo, M.A. OcHOBBI OHOXMMHHU ¥ MOJIEKYJISIPHON OMOJIOTHH: METOAMYECKHE yYKa3aHHS K
71a00paTOPHBIM  3aHATUAM JJIs o0ydaroImuxcs Mo HampasieHuto noarotoBku 19.03.01 buorexHo-
Jorusi, HanpaBiIeHHOCTh [IuieBas GMOTEXHOIOTHUS, YPOBEHb BhICIIEr0 00pa3oBaHusl OakajiaBpuar,
¢dopma obyuenus 3aounas / M.A. Jlepxo. — Tpournk: ®I'BOY BO IOxHo-Ypansckuiit [AY, 2024. —
29 c¢. — Jloctyn u3 nokambHO# cetn HIBM: https://edu.sursau.ru/course/view.php?id=9336
http://nb.sursau.ru:8080/localdocs/ivm/04494.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble TP OCYLIECTBJICHUH 00pa30BaTE/ILHOIO
npouecca no AUCHUILINHE, BKJIIOYAs NlepevyeHb POrPpaMMHOro odecneyeHust 1 HH(popManu-
OHHBIX CIIPABOYHBIX CHCTEM

B HayuHno#i OubnmoTeke ¢ TepMUHAIBHBIX CTAHIIMK MPEIOCTABISAETCA JOCTYN K 0a3am JaH-
HBIX:
— TexakcnepT (uHpopManmonHo-crpaBounas cucrema '[OCTos);
— My TestX10.2.
[IporpammHuoe obecrieueHue:
— Windows 10 Home Single Language 1.0.63.71a
— Microsoft OfficeStd 2019 RUS OLP NL Acdmc
— MyTestXPRo 11.0
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11. MaTtepuajibHO-TeXHUYecKas 6a3a, He00OX0AUMAs ISl OCYIIeCTBJIeHUs 00pa30BaTe/ILHOI0
npouecca no JUCHUIIUHE
Y4eOHble ayinTOPHUN VIS IPOBEACHHUS 3aHATHH, PeyCMOTPEHHbIX IPOrpaMMoii, OCHAIICH-
Hble 000py/10BaHHEM U TEXHHYECKMMH CPeIcTBAMH 00y4eHuUst

VYuebnast ayautopus Ne 320, ocHamieHHass 000pyIOBaHHEM U TEXHHYECKUMHU CPEACTBAMHU
JUISL BBITIOJTHEHUS JIaOOpaTOPHBIX padoT.

Aynuropus Ne 328, ocHalieHHas MyJbTUMEAUIHBIM KOMIUIEKCOM (KOMIIBIOTED, BUAECOIPO-
EKTOP).

ITomemenus 1Jis1 cCaMOCTOATEJIBLHOM PadoThI 00yYalOIIMXCS

[Tomemenue Ne 420 a5 caMOCTOATENLHON pabOTHI, OCHAIIICHHOE KOMIBIOTEPHON TEXHH-
KOM ¢ MOAKIIOYEHUEM K cetu «HTepHeTY.

IlepeyeHb 000py10BaHUSI U TEXHUYECKHX CPeACTB 00yUeHUsI: MUKPOCKOII, JUCTUILIATOD
UD-1100, nentpudyra, cymmiabHbiii mkad, tepmoctat TC-80, XOMOIMIBHUK, CIIEKTPOGOTOMETP
I15 5300 B, Oans xkomOuHHpoBaHHas nabopatopHasi, konopumerp KOK-2, pedppakromerp RL-2,
TUTMTKA AJIEKTpHUecKast JaboparopHas 1-koM(pOpodHas ¢ 3aKpBITOH CIIUPAJIBIO, IITATUB JabopaTop-
HbIi, pH-MeTp; mTaTuBeI Ja00paTOpHEIe, Ja00paTOpHas MOCyAa, XUMHUUYECKUE PEaKTUBBI.
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punioxenne

®OH/J OHNEHOYHbIX CPEACTB

AJIL TEKYLICTO KOHTPOJIA YCIIEBACMOCTH W IIPOBCACHUS HpOMC)KYTO‘{HOﬁ aTTcCTaluu

oOyJaromuxcs
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1 KoMneTeHIMU ¥ X HHIAUKATOPbI, (hopMHpPYyeMble B MpoIecce 0CBOEHHS THCIHIINHbI
OIIK-1. Cnocoben u3y4aTh, aHAIU3UPOBATH, WCIOJB30BATh OMOJOTHYECKHE OOBEKTHI U

IIponueCChl,

XHUMHAYECKHUX U OMOJIOTHYECKHUX HAayK U UX B3aUMOCBA3IX.

OCHOBEIBasAChb Ha 3aKOHAX MW 3aKOHOMEPHOCTAX MAaTEMAaTUYCCKHX, (1)I/I?>I/ILIGCKI/IX,

HaunmeHoBaHHE OLICHOYHBIX

®opmupyemsie 3YH
CpE/CTB
Ko n naumeHnosa- = -
S > =
HHE MHIUKATOpa 5 = e = 5
JOCTHKEHHS KOM- g & o &8
3HAHMS yMEHHSA HaBBIKU > 0 = F o
MeTEeHINU ¥ 0 595 0
et ; Q= [l:
« = ]
NA-4.0IIK 1 OO6yu4arommmiics Oobyuarommiics Obyuarommiics Omnpoc Ha mabopa-| 3auer,
Hcnone3yer 3ako- | HOMKEH 3HaTh JIOJDKEH YMETh JIOJDKEH BIIAACTh TOPHOM 3aHSTHH, | K3aMCH
HBI U 3aKOHOMEPHO- | OCHOBHBIEC 3aKOHBI HCTIONb30BaTh HaBBIKAMH HC- TECTUPOBAHUE,
CTH OMOJIOTMYECKUX | U  3aKOHOMEPHO- | OCHOBHBIC 3aKOHBI | TMOJIB30BAHUS OC- | WHAWBUILYalTbHBIN
HayK U HUX B3aUMO- CTH Onoaoruye- 1 3aKOHOMEPHO- HOBHBIX 3aKOHOB MMUCbMEHHBIN
CBsI3el MpM HM3yye- | CKUX HayK M HMX | CTH OMOoruue- Y 3aKOHOMEPHO- 0IIpoC

HUHU, aHaIu3e Ouo-
JIOTHYECKUX OO0BEK-
TOB U IPOIIECCOB

B3aUMOCBSI3M TIPH
W3yUYCHHUH, aHAJIH-
3¢ OHOJIOTMYECKUX
00BEKTOB M TIPO-
meccos  (b1.0.19
-3.1)

3¢ OMOJIOTHYECKHUX

CKHUX HayK U UX
B3aUMOCBSI3H NIPU
U3y4eHHUHU, aHaJIH-

00BEKTOB U TIPO-
meccoB (51.0.19 -
Vv.1)

cTel OuoJioruye-
CKHX HAYK U MX
B3aMMOCBSI3eH
MPU U3yUYCHUH,
aHanm3e OHMoJIo-
THYECKUX 00BEK-
TOB U IIPOLIECCOB
(1.0.10-H.1)

2 Iloka3aTejin, KpUTEPUH U IIKAJIA OLeHUBAHUS HHINKATOPOB J0CTHKEHHsI KOMIIeTeHIH i

NI — 4. OIIK 1 Hcnonb3yeT 3aKOHBI U 3aKOHOMEPHOCTH OMOJIOTMUECKUX HAayK M UX B3aUMOCBs3eH
IIpU U3YYEHHUH, aHAIN3€ OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB

TToka3zarenu ore-

KpI/ITGpI/II/I 1 IIKaJia OLCHHUBAaHUA pE3yJIbTaTOB 06yquI/m IO JUCHHUITIMHE

HUBaHUA
(Dopmupyemsie
3YH)

HenocrarouHbii
YpOBEHb

JlocTaTouHbIiA
YpOBEHb

Cpennnii
YPOBEHb

Bricokuit
YPOBEHb

b1.0.19-3.1

OO0yJaronimiicst He
3HaeT OCHOBHBIE 3a-
KOHBI ¥ 3aKOHOME-
HOCTH OHOJIOrHYe-
CKUX HAYK U UX B3aU-
MOCBSI3U [IPU U3y4Ye-
HUH, aHaJiu3e OHUoJIo-
THYECKNX O0OBEKTOB 1
MPOLIECCOB

OO6yJatontmiicst cadbo
3HAeT OCHOBHEIE 3a-
KOHBI H 3aKOHOMEP-
HOCTH OHoOJIOrHYe-
CKUX HayK U X B3a-
HUMOCBSI3H TIPU U3Y-
YEHUH, aHAJIU3e OHOo-
JIOTHYECKUX O0BEK-
TOB M IPOIIECCOB

OO0yuJarommiics ¢ He-
3HAYNTENIbHBIMU
OIIMOKAMH U OTIEIb-
HBIMU TIpoOeIaMu 3Ha-
€T OCHOBHBIE 3aKOHEI U
3aKOHOMEPHOCTH OHO-
JIOTHYCCKUX HAYK U UX
B3aMMOCBSI3H MIPH U3Y-
YEHWHU, aHaJIU3¢e OMOJIO-
TMYECKUX O0OBEKTOB U
MPOIIECCOB

OO0y4arommiics ¢
TpeOyeMoii crere-
HBIO TIOJTHOTHI ¥ TOY-
HOCTH 3HA€T OCHOB-
HBIEC 3aKOHBI U 33aK0-
HOMEpPHOCTH OnoJIo-
THYECKUX HAYK U UX
B3aUMOCBSI3H [IPU
U3y4YCHUH, aHAJIN3e
Onosornyecknx 00b-
€KTOB M IIPOLIECCOB

b1.0.19-V.1

OO6yyarormmiics He
yMEeT HCII0JIb30BaTh
OCHOBHBIE 3aKOHEI U
3aKOHOMEPHOCTHU
OHMOJIOTHYECKUX HAYK
U UX B3aHMMOCBSI3H
NPY U3yUYCHHH, aHA-
J3e OMOJIOTMYECKHUX
00BEKTOB U MpoIIeC-
COB

OO6yuarontuiicst cnadbo
yMEeT HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTHU
OHMOJIOTHYECKUX HAYK
U UX B3aMMOCBSI3H
NIPY U3yUYCHHH, aHA-
J3e OUOIOrMYECKHUX
00BEKTOB U TpoIIeC-
COB

OO0yyarommiics ¢ He-
3HAYUTCJIIbHBIMHU 3a-
TPYAHCHUSIMH YMEET
HCIOJIb30BaTh OCHOB-
HbIE 3aKOHBI U 3aKOHO-
MEPHOCTH OHOJIOTHYE-
CKUX HAYK U HX B3au-
MOCBSI3H IIPH U3yYe-
HMH, aHaJIn3e O1oJIo-
THYCCKHX 00BEKTOB U
MTPOIICCCOB

OO0yuaronuiicst yme-
€T UCII0JIH30BaTh
OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTHU
OHMOJIOTHYECKHUX HAYK
M MX B3aUMOCBSI3H
MIpH U3yYCHUH, aHa-
J3e OUOJIOrMYECKHUX
00BEKTOB U IMpoIIec-
COB
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b1.0.19-H.1

OO0yuJaroniuiics He
BJIaJIEET HABBIKAMH
HCIIOIB30BaHMS OC-
HOBHEIX 3aKOHOB U
3aKOHOMEPHOCTEN
OHMOJIOTUYECKHUX HAYK
M X B3aNMOCBS3¢H
NIpY U3yUYCHHUH, aHa-
J3e OMOIOTHYECKUX
00BEKTOB U IIpOIIEC-
COB

OO6yuatroniuiics ciadbo
BJIAJIEET HABBIKAMU
HCIIOIL30BaHUS OC-
HOBHEIX 3aKOHOB H
3aKOHOMEPHOCTEH
OHMOJIOTHYECKHUX HAYK
H X B3aNMOCBS3¢eH
TIpY U3yUYCHHH, aHa-
J3e OMOJIOTHYECKUX
00BEKTOB U IpOIIEC-
COB

OOyuaronmiics Biaje-
€T HaBbIKaAMU HUCIIOJIb-
30BaHUS OCHOBHBIX
3aKOHOB U 3aKOHOMEP-
HOCTEH OHOJIOrHYECKUX
HAYK U UX B3aUMOCBS-
3€il Ipu U3y4YeHUH,
aHaym3e OMOJIOrHYe-
CKUX O0OBEKTOB M TIPO-
LIECCOB

OOyuaroniuiicsi CBO-
001HO BIIA/ICET
HABBIKAMU HCIIOJIb-
30BaHMsI OCHOBHBIX
3aKOHOB U 3aKOHO-
MepHOCTEH OHOIOTH-
YECKUX HAayK U UX
B3aUMOCBSI3€H IpU
H3yYCHUH, aHAITN3E
Onosornaeckux 00b-
€KTOB M IPOIECCOB

3 TunoBble KOHTPOJIbLHBIE 32JaHNUS U HHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIsl OLleHKU 3HAHUIA,
YMeHHUIi, HABBIKOB H ONBITA J1eSITeJIbHOCTH, XaPAKTEePU3YIOUINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHIHii B mpolecce 0CBOEHUSI JUCHUILINHBI

TumnoBble KOHTPOJBHBIE 33JaHU U MaTePUAJIbl, HEOOXOIUMBIE JUIsl OLICHKW 3HAHUH, YMEHHUI
U CoJIepKaTcs B y4eOHO-METOANUECKUX pa3paboTKax, MPUBEICHHBIX HIKE.

1 Jepxo, M.A. OcHOBBI OMOXUMHUH U MOJIEKYJSIPHON OMOJIOTHH: METOJUYECKUE YKa3aHUS K
1abopaTOPHBIM 3aHATUSAM JUIS 00yYaromMxcs Mo HampasieHuto noarotoBku 19.03.01 buorexno-
JIOTHUsI, HanpaBJeHHOCTh [lumeBas GMOTEXHOIOTHS, YPOBEHb BBICIIEr0 00pa3oBaHuUsl OakajaBpuar,
dbopma oOyuenust ounas / M.A. [lepxo. — Tpouuk: ®I'bOY BO HxHo-Ypansckuii ['AY, 2023. —
118 c. — Joctyn u3 nokansHo# cet UBM: https://edu.sursau.ru/course/view.php?id=9336

2 Jlepxo, M.A. OcHOBBI OMOXMMHH U MOJIEKYJISIPHON OMOJIOTHU: METOUYECKUE PEKOMEH 1a-
MU TI0 OPTaHU3aIlMU M BBIMOJIHCHUIO CAMOCTOSATEIHHONW PabOThl 00YYAIOIMINXCS 110 HAIPABIICHHUIO
noarotoBku 19.03.01 buorexHonorus, HanpaBieHHOCTh [lumieBast OMOTEXHOIOTHS, YPOBEHb BhIC-
mero obpa3oBanusi OakanaBpuar, gopma oOydeHus oduHas, 3aouHas / M.A. Jlepxo. — Tpowuik:
®I'bOY BO IOxHo-Ypansckuit 'AY, 2024. — 46 c. — Jloctyn u3 nokaimbHOM cetu MBM:
https://edu.sursau.ru/course/view.php?id=9336

3. epxo, M.A. OcHOBBI OMOXUMHUU U MOJEKYISIPHOW OMONOTHH: METOAMYECKUE YKa3aHUS K
a00OpaTOPHBIM 3aHATUAM JIJIsi 00YYaIONIMXCs MO HarpasieHuto noarotoBku 19.03.01 buorexHo-
JIoTHsl, HaMpaBJIeHHOCTh [IuieBas OMOTEXHONIOTHUS, YPOBEHb BhICIIEr0 00pa3oBaHusl OakalaBpuar,
dhopma oOyuenus 3aounasi / M.A. [lepxo. — Tpounik: ®I'BOY BO HOxHo-Ypansckuit 'AY, 2024. —
29 c. — [loctyn u3 nokansHO# cetn UBM: https://edu.sursau.ru/course/view.php?id=9336

4. MeToau4eckue MaTepHaJbl, ONpee/IsiioIe Npoue1ypbl OeHNBAHUS 3HAHMI, YMEHHI,
HABBIKOB H ONBITA 1eSITeIbHOCTH, XapaKTePU3yIOIIUX 3Tanbl GOPMUPOBAHUS KOMIIETEHIUH
B naHHOM pasznene METOIMYECKHE MaTepUaibl, ONPENEIAIOINE MPOLEAYPhl OLEHUBAHUS
3HAHUN, YMEHH, HABBIKOB U OMbITa AESITEIbHOCTH, XapaKTepu3yonx 0a30BbIil aTan popMupoBa-
HUSl KOMIIETEHIMH MO JucHUIUIMHE «BHOXMMUS U MOJeKyJsipHas OUOJIOTHs», IPUBECHBI IpUMe-
HUTEJNBHO K KaKJIOMY M3 HCIOJIb3YEMBIX BHJIOB TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOMEXKY-
TOYHOU aTTeCTalluu 00yJaroIuXcs

4.1 OueHoYHBIE CPECTBA s MPOBEIEHUsI TEKYIIEro KOHTPOJISA YCIIeBaeMOCTH B mpolecce
NPAKTHYECKOH MOATOTOBKH

4.1.1 Onpoc Ha 1a0OpPATOPHOM 3aHATHHU
OTtBeT Ha 1abOpPaTOPHOM 3aHSTUU UCIOIB3YETCs NI OLIEHKH KauecTBa OCBOEHUS 00yuaro-
IIUMCSI OCHOBHOHM TMPOQeCCHOHAIBHONH 00pa30BaTeIbHONW MPOTpaMMBI TI0 OTIEIBHBIM BOIIPOCAM
W/WIHM TeMaM JUCIUILTUHBIL.

Tewmbl 1 m1anb! 3aHATHI (CM. MeTopa3paboTky «1. Jlepxo, M.A. OCHOBBI OMOXUMHH B MOJIe-
KYJISIPHOM OMOJIOTHHU: METOAMYECKHE yKa3aHUS K JTaOOPATOPHBIM 3aHATUSM JJIsi O0YJaroIIMXCs 10
HarpaBieHuto noarotoBku 19.03.01 buorexHosmorus, HanpaBiieHHOCTh [IuimeBas OMOTEXHOIOTHS,
YpOBEHb BBICIIETO 00pazoBaHus OakanaBpuat, hopma oOydenust ounas / M.A. Jlepxo. — Tpourk:
®I'bOY BO IOxHo-Ypansckuit 'AY, 2023. — 118 c. — Jloctyn u3 nokanpHOU cetu WBM:
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https://edu.sursau.ru/course/view.php?id=9336 2. Jiepxo, M.A. OCHOBbI OHOXMMHUHU H MOJICKYJISIP-

HOW OHMOJOTMH: METOJUYECKHE YyKa3aHHUA K JIabOpaTOPHBIM

3aHATUAM OJIA 06yqa101unxc;1 110

HarpaBjieHHto noarotoBku 19.03.01 buortexHosorus, HanpapiieHHOCTh [IuimeBas OMOTEXHOIOTHS,
YPOBEHb BBICIIIEr0 00pa3oBaHus OakamaBpuart, popma odyuenus zaounas / M.A. Jlepxo. — Tpouuk:
OI'bOY BO OxHno-Ypanbckuii 'AY, 2024, — 29 c¢. — Jloctyn u3 nokanpHOM cetn MBM:

https://edu.sursau.ru/course/view.php?id=9336 ») 3apanee cOOOIIAIOTCS 00YUAIOLTIMCS.

Ounas popma o0yueHust

O11eHOYHBIC CPENICTBA

TunoBble KOHTPOJIBHBIC 3a1aHNS U (MIIM) HHBIC MAaTEPHAIIbI, HEOOXOUMBIE IS OLICHKH
3HaHMH, yMEHHUH, HAaBBIKOB U (MJIH) OMBITA ACATEIBHOCTH, XapaKTepU3YIOIUX copmu-
POBAHHOCTh KOMIETEHIUI B POIlecCe OCBOCHUS TUCIIUILIMHEI

Kona u HanmeHoBa-
HHUE WHAUKAaTOpa
KOMIIETCHIIMHU

CTpoenne KJIeTKH
1. CtpoeHue KUBOTHOM KIETKH.
2. CTpoeHue pacTUTEIbHON KIETKH.

CpaBHHTeIbHASI XaPAKTEPUCTHKA KJIETOK PacTeHHH, ;)KUBOTHBIX U TPU0OB
1. CTpoeHue MUKPOCKOTA U €T0 UCTIONb30BaHHE IS H3yUeHUS KICTOK.
2. XapakTepUCTUKH KJIETOK PACTEHHUH, J)XKUBOTHBIX U 'PUOOB: CXOCTBA U Pa3Inyusl.

7Ku3HeHHbIN HMKJ KIEeTKU

1. CxemMa MHUTOTHYECKOTO M MEHOTHYECKOTO JIEJECHUS KIETKU.
2. XpOMOCOMBI U BIX POJIb B KIICTKE.

3. XpomocoMmHas popmyia KICTKH.

4. Macca mosekyn IHK Ha pa3HbIX cTaausiX eJICHUs KICTKU

CTpoeHne noJa0BbIX KIETOK

1. CtpoeHue ramer.

2. CxeMa CTpoeHHS SIHLEKJIETKH.

3. Cxema cniepMaToreHe3a U OBOreHesa.
4. CxeMa CTpOEHHS CTIEPMAaTO30UI0B.

Crpoenue u pyHKIMHM HYKJIEMHOBBIX KHCJIOT B )KHBOI KJIeTKe
1. Ctpyxrypa monexyn JHK.
2. Ctpykrypa mousiekys PHK.

MeToab! onpeeieHusI COCTABa HYKJIEMHOBBIX KHCJIOT

1. MeToibl ¥ cIOCOOBI ONPE/IENIeHNs] COCTaBa HYKJIEHHOBBIX KUCIIOT.
2. HykieoTHn u ero cTpocHue.

3. [IpaBuio Yapradda.

Ua-4.0IK1
Hcnonb3yer 3aK0HbI
U 3aKOHOMEPHOCTH
OHOJIOTUICCKHUX
HAayK ¥ UX B3aHMO-
CBs3€ll mpu H3yde-
HHWH, aHalIu3e OHo-
JIOTHYECKUX OOBEK-
TOB H IIPOIIECCOB

Metoabl onpeaeaeHUst OTHOCHTEJILHOM
HYKJIEHHOBBIX KHCJIOT

1.MeTompl U crmocoObI pacueTa OTHOCHTEIBHOW MOJIEKYISIPHON MAacchl HYKICHHOBBIX
KHUCJIOT.

2. O3HaKOMHUTHCS C AJITOPUTMOM PCHICHUS TUITOBBIX 3a/4a4.

MOJIEKYJIAPHOM Macchbl

Mertoas! BhlieJIeHNs] HHANBUAYAJbHBIX 0€JIKOB

1. OcHoBHBIE METOBI BEIAEIEHUS OEIKOB U3 OMOJIOTHYECKHX 00BEKTOB.
2. IpuHmnun ocakaeHust OSIKOB BHICATHBAHUEM.

3. IpuHIMIT OCaKIeHHS OCIKOB H303JICKTPUICCKUM OCaXKICHHEM.

4. TIpuHIIT METO/Ia OCAKISHUS OSITKOB IIEHTPU(PYTUPOBAHUEM.

5. [puHIHI METO1a OCAXKACHHS OSIKOB C MMOMOIIBI0 CUTOBOTO A dekTa.
6. BeuienieHue SMIHOTO aTbOYMUHA BBICATIMBAHUEM.

Mertoas! BhIiesieHUsI 0€JTKOB U3 PACTHTEIBHBIX OPTraHH3MOB

1. MeTo/pI BBIICTICHHS ATEOYMUHBI U3 3TAKOBBIX  OOOOBBIX CEMSH.
2. 'moOynuHBI U UX BBIACICHHUE U3 3TAKOBBIX H O00OBBIX CEMSH.

3. [IposlaMUHEI 1 X BBIICICHHEM U3 371aKOBBIX M 000OBBIX CEMSH

10

Mertoabl Bbie/IeHUsI 0€JIKOB U3 JKHBOTHBLIX TKaHe

1. NzoanekTpryieckast TOUKa OEIKOB.

2. BricanBaHue U ACHATYPANHIO OEIKOB CBIBOPOTKH KPOBH.
3. MeToab! BeIIeaeHUs OEIKOB U3 MBIIIII.

11

MeToab! Bl IeHUsI H (PPaAKIHOHUPOBAHUS 0€JIKOB KPOBH
1. benkoBbIii cOCTaB KPOBH.

2. Tloustre 06 o0IIEH KOHIICHTPAIMK OCIKOB B IUIa3ME KPOBH.
3. ®pakuuu OCIKH KPOBH.

12

KauecTBeHHBIe peaklliy HA AMHHOKHUCJIOTHI U (eJIKH
1. buyperoBas peakuus U e€ HTHPOPMATUBHOCTb.

U -4.0IIK 1
Hcnonp3yeT 3aKOHBI
1 3aKOHOMEPHOCTH
OHMOJOTHYECKHUX
HayK U UX B3aUMO-
CBA3€H Ipu U3yue-
HUH, aHaJIu3e OHo-
JIOTHYECKUX 00BEK-
TOB ¥ MPOIIECCOB

20
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2. KcanronpoTrenHoBasi, HUHTHIPUHOBAs peakiuu u peaknus [lerrenkoddepa B
XapaKTePUCTHKE aMHHOKUCIIOTHOTO COCTaBa OEJIKOB.
3. Peakuys o U e€ UCHOJIB30BaHUE B aHAIU3E OCIKOB.

13

Paznesienne cMecH aMMHOKHCJIOT METOA0M XpoMaTtorpaduu
1. IIpuHumn MetTona xpoMaTorpadumu.

2. Bunel xpomarorpaduu.

3. Vcnonb3oBanue Metoia XxpoMaTorpaduu B 6€JIKOBOM aHaJIU3eE.

14

MeToabl HEOOPATHMOIO OCAKACHUS 0CTKOB

1. Meton ocakieHHs M €TO IPUHIIUIIBL.

2. enatypanus O€IKOBOI MOJIEKYJIB B 3aBUCHMOCTH OT BH/Ia OCAIUTEIIS.
3. Hcrmonp30BaHe METOLOB OCAXKICHUS B OEIIKOBOM aHAJIM3E.

15

JAunanu3 6enka

1. Aucddysus u ocmoc.

2. [Ipumenenne muddy3un B pa3neneHun OSIKOB.
3. IlpuHuun MeToa Auan3a.

16

OnpeneiieHne a30Ta aMUHOTPYII MeTOI0M (POPMOJIBLHOTO TUTPOBAHMS
1. ITousTe 06 aMMUHHOM a30Te.
2. I/ICTO‘IHI/IKI/I AMMHWHHOI'O a30Ta B )KHBOﬁ KJICTKC.

17

Onpenenenue M3031eKTPUIECKOI TOUKH Oe/IKOB

1. M3031eKTprYeCcKOe COCTOSHIE U H303JICKTPHYCCKasi TOUKa OesKa.

2. X¥UMUYecKue CBOMCTBa OEJIKOB B O TOYKE.

2. Ocaxx1aeMoCTh OCJIKOB CHIBOPOTKH KPOBHU B M303JICKTPHYCCKON TOUKE

18

MeToabl KOJINYECTBEHHOTO ONpeae/IeHNs] KOHIIEHTPAIUH 0eJIKOB
1. OOmuit OeoK KPOBU M METOIBI €TO OTIPEICIICHUS.
2. XapakTepucTHKa pepaKTOMETPUIECKOTO METOIa ONpeIeeHUs OeIKa.

19

Omnpenenenne KOHUEHTPAMH HMMYHHBIX 0eJIKOB
1. Buonoruyeckas pojb UMMYHOTIIOOYJINHOB.
2. Knaccudukanvsi HMMYHHBIX O€IIKOB.

20

Boigenenue oomeii JIHK u3 geiikonuron
1. Meronst Beiienenus JJHK u3 xireTok KpoBw.
2. JIeWKOIMTHI KPOBH, OMOJIOTHYECKAS POJIb, KIIaCCH(DUKAIIS.

21

Broigenenne ooueii JTHK u3 pacTute1bHBIX KJIETOK
1. Metonst Beiaenenust JJHK u3 pacTUTETBHBIX KIETOK.
2. OcOOEHHOCTH CTPOEHHS PACTUTEIBHBIX KJIETOK M UX MOJTOTOBKH K aHAJIN3Y.

22

Cunexrpodoromerpuyeckoe onpeneienne koHuentpauuu JHK

1. BO3MOHOCTH HCIIOJIB30BAHUS CIICKTPO(POTOMETPHUUESCKOTO METO/IA IS OMIPEICIICHHSI
koHneHTpanuu JTHK.

2. ITpuniun paboTsl ciekTpodoTomeTpa.

23

Boiesienust 1e30KCHPUOYOHYKIIEONPOTENI0B U3 TKaHel
1. ITonsATHE O NE30KCUPUOOHYKICONPOTEHAAX U UX CTPOCHHUH.
2. Mertoner Beienrenust ATTH u3 Gnoslorudeckoro MaTepuaa.

24

OnpenesieHne YMCTOThI H HATHUBHOCTH BbIA€JIEHHBIX MPENapaToB HYKJIeHHOBBIX
KHCJIOT

1. Meroapl ompeneneHUs] YHCTOTHI M HATUBHOCTH BBIICJICHHBIX IPENaparoB
HYKJICMHOBBIX KHCIIOT.

2. XapakTepucTuKa IpenaparoB HYKJIEHHOBBIX KHCIIOT.

25

Onpenenenue NPOIYKTOB THAPOJIM32 HYKJIECHHOBBIX KHCI0T
1. CtpoeHue HyKIJICOTIPOTEHIOB.

2. XapakrepucTika 0eJIKOBOW 4aCTH HYKJICONPOTEH/IOB.

3. IlyprHOBBIE U MMPUMHIMHOBBIE OCHOBAHHSI HYKJICOPOTEHUIOB.
4. T1eHTO3BI HYKJICOIIPOTEHIOB.

26

OnpeneneHue KOHIEHTPALMH HYKJIEMHOBBIX KHCJIOT B KPOBU

1. Hyk1enHOBBIX KUCIIOTHI KPOBH, UX HCTOYHUKH.

2. BO3MOXHOCTH KOJIOPUMETPHUYECKHX METOJIOB B ONPEIENICHUH KOHIICHTPALIUH
HYKJIEMHOBBIX KHCJIOT

27

Onpenenenne KOHIECHTPAINH HYKJICEMHOBBIX KHCJIOT B TOMOIreHaTax TKaHel
1. UcTounukun HYKJICMHOBBIX KHUCJIOT B TKaHAX OpraHu3mMa.
2. OcoOEHHOCTH KJIETOK TKaHEH 1Mo COJACPIKAHUIO HYKJICMHOBBIX KHCJIOT.

28

Broigenenne n ouncrka renomuoii JJHK u3 ayka
1. Xapakrepucruka reHomuoit JTHK.
2. BO3MOXXHOCTH aHAJIMTUYECKUX METOJIOB NpH BbiaenaeHuu renomuon JHK.

29

@DepMeHTATHBHBII aHATN3

21




1. HpI/IHHI/IHBI q)epMeHTaTI/IBHOFO aHaJin3a U BO3MOKHOCTH.
2. Ponb q)epMeHTOB HYKJICa3 B UCCJICAOBAHUU HYKIICUHOBBIX KUCJIOT.

30

Onpenenenne aktusHoctd JIHKa3 MeTo10M KHCI0TOPACTBOPHMBIX MPOTYKTOB
1. [onste o pepmentax JJHKa3a, ocoOeHHOCTH CBOWCTB.
2. Ucnonp3oBanue GepMEHTOB B OMOXUMHUYCCKUX UCCIICTOBAHUSX.

31

KonnuecTBeHHOE Ompeie/ieHHEe TJHK03bI B KPOBHU

1. Monocaxapupl, KiaccuUKanusi, OCOOCHHOCTH CTPOCHHS.
2. I'moko3a u e€ n30MephI.

3. Poib TIIFOKO3EI B OOMEHE BEIIECTB.

32

I'uaposmTHYecKHe MpeBpalleHUs JUMHI0B

1. Jlunuael, knaccuduranys, OHOIOTHIECKAsT POTb.

2. OcoOGeHHOCTH THAPOII3a TINIEPUA0B ITAHKPEATHIECKOH JINITa30ii.

3. XapaKkTepHuCTHKa TPAHCIIOPTHBIX (HOPM JIMIHIOB B KPOBH ( 3- JIMITONIPOTEHIOB).

33

I'mapoJu3 nenuTHHA U oNpeeeHre MPOAYKTOB FHIPOJIN3a
1. ®ochomumunel, cTpoeHUE, OHOIOTHIECKAS POJIb.

2. Knaccudukamms Gocdorummumos.

3. OcobenHocTu cTpoeHust pocdosunumos.

34

OnpeneneHne MOYeBHHBI B CHIBOPOTKE KPOBH
1. Posib MOYEBHHBI B OEIKOBOM METa00IU3ME.
2. IlyTu HelTpanu3allui MOYEBUHBI B )KUBOTHOM OpPTaHU3ME.

3aounas opma oOyuenust

Or1eHOUHBIE CpeACTBA

TunoBele KOHTPONBHBIE 3aaHUSA U (WIN) HHBIE MaTE€PUAbl, HEOOXOIUMBIE IS OLIEHKH
3HaHMH, yMEHHUH, HAaBBIKOB U (MJIH) OMIBITA ACATEIBHOCTH, XapaKTepH3yIOIuX copmu-
POBaHHOCTh KOMIETEHIMH B IPOLIECCE OCBOCHUS JUCIUTUIMHBI

Kox n nanmeHnosa-
HHUE WHAUKATOpa
KOMITIETEHIINN

Crpoenne KJeTKH
1. CtpoeHue )KMBOTHOM KJIETKH.
2. CTpoeHue pacTUTEIbHON KIETKH.

CpaBHHUTe/JbHAS XaPAKTEPUCTUKA KJIETOK PACTEHUH, ’KUBOTHbIX U TPUOOB
1. CrpoeHne MUKpPOCKOIIA B €T0 UCTIONBb30BAHNE JUIS M3YUYEHHS KIIETOK.
2. XapaKkTepuCTHKH KIETOK PACTEHHUH, )KUBOTHBIX U TPUOOB: CXOCTBA U Pa3JInyusl.

Mertoas! BeiiesIeHIs] HHANBHIYAJBHBIX 0€JIKOB

1. OcHOBHBIE METOBI BBIJICICHUSI OEIKOB U3 OMOIOTUYECKUX OOBEKTOB.
2. IpuHnumn ocaxaeHus OSIKOB BHICATHBAHHUEM.

3. IpuHIMIT OCaXKICHHS OCIKOB M303JICKTPUICCKUM OCaXKICHHEM.

4. TIpUHIUI METOAA OCAXKICHUSI OCIIKOB IIEHTPU(YTUPOBAHIEM.

5. [IpuHIHNI METO1a OCAXKACHHS OEIKOB C MMOMOIIBI0 CUTOBOTO A dekTa.
6. BbliesieHne SMYHOTO anb0yMUHA BBICATIMBAHUEM.

KauecTBeHHbIe peakuy HA AMMHOKHCJIOTHI U 0e 1K1

1. BuyperoBas peakuus u €€ HHPOPMATHBHOCTD.

2. KcanronpoTrenHoBasi, HUHTHIPUHOBAs peakuuu u peaknus [lerrerkoddepa B
XapaKTepUCTHKE aMIHHOKHCIIOTHOTO COCTaBa OEJIKOB.

3. Peakuust o u e€ UCIOIB30BaHKE B aHAIN3€E OEIIKOB.

Onpenenenne a30Ta aMUHOTPYNT METOIOM (pJOPMOTBHOT0 THTPOBAHMS
1. ITonsite 06 aMMHUHHOM a30TeE.
2. IcTOYHHUKY aMMUHHOTO a30Ta B )KUBOU KIIETKE.

KoJsimuecTBeHHOE onpe/iesieHHe ITI0K03bI B KPOBH

1. Monocaxapupl, K1accu()UKAILNsA, OCOOCHHOCTH CTPOCHHS.
2. I'mroko3a u €€ n30MepHI.

3. Ponb rimrok0361 B 0OMEHE BEIIECTB.

U -4.0IIK 1
Hcnonp3yeT 3aKOHBI
1 3aKOHOMEPHOCTH
OHMOJOTHYECKHUX
HayK ¥ UX B3aUMO-
CBA3€H Ipu U3yue-
HUH, aHaJIU3e OHOo-
JIOTHYECKUX 00BEK-
TOB U MPOIIECCOB

Kputepun onenuBanus otBera (Ta0Jl.) TOBOASTCS J0 CBEJACHUS O00YYAIOUIMXCS B HAdaJle 3aHSTHM.
OueHka 00bABIsIETCS 00YUAIOIEMYCsl HEITOCPEICTBEHHO MIOCIE OTBETA.

HMlxana Kpurepum onieHuBaHus
- 0OYJArOIIHIICS TIOJTHO YCBOWII yUCOHBIN MaTepHalr,
Onenka 5 - TIOKa3bIBaCT 3HAHWE OCHOBHBIX TOHSATHI TEMBI, TPAMOTHO TOJB3YETCS TEp-
(oTnmuHO) MUHOJIOTHEH;
- TpOSIBISICT YMEHHE aHAJIM3MPOBaTh W 00001IaTh WHQOPMAIMIO, HABBIKH
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CBSI3HOTO OMUCAHUS SIBJICHUU U MPOIIECCOB;

- IEMOHCTPUPYET yMEHHE H3JIararh y4eOHbII MaTepuall B ONpeAeNIeHHON JI0-
TUYECKOU MOCIIEeI0BATEIbHOCTH;

- MOKa3bIBACT YMEHHUE WJUIIOCTPUPOBATH TCOPETUUCCKUE TOJMOKEHUSI KOHKPET-
HBIMH TTPAMEPaM;

- IEMOHCTpHPYET C(HOPMHUPOBAHHOCTH M YCTOWYHWBOCTH 3HAHWH, YMECHHHA W
HaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA—/IBE HETOYHOCTH TPU OCBEIICHUU BTOPOCTE-
MIEHHBIX BOIIPOCOB.

OTBET YAOBJIETBOPSACT B OCHOBHOM Tpe60BaHI/I5{M Ha OLICHKY <(5>>, HO IIpHU 3TOM
HUMECT MECTO OJWH N3 HCJOCTATKOB:

Orenka 4

(xopotuo) - B YCBOGHUH y4e€0OHOTO MarepHhala JIOMyIIeHb HeOombIIre mpoOeItbl, He FCcKa-
3MBILIKE COAEPIKAHUE OTBETA,;
- B M3JIOKCHUH MaTepHalia JIONYIICHbI He3HAYUTEIbHbIE HETOUHOCTH.
- HETOJIHO WJIM HETIOCNIEJ0BaTeIbHO PACKPBITO COACpXKAHUE Marepualia, HO T0-
Ka3aHO 00llee MOHUMAaHWE BOMPOCA M MPOJACMOHCTPUPOBAHBI YMEHHS, TOCTa-
TOYHBIC JIJIS TATBHEHINEro YCBOCHUS MaTeprana;

Orenka 3 - UMEJIUCH 3aTPYIHCHUSI WIN JOMYIICHBI OIIUOKH B ONPEACICHUM TIOHATHH, HC-

(YI0BIETBOPUTEIHHO) MOJb30BAHUH TEPMUHOJIOTUH, OMIUCAHUH SIBIICHUN U TPOLIECCOB, UCTIPABIICHHBIC

[I0CJIE€ HABOISAIIUX BOIIPOCOB;
- BBISIBIICHA HEAOCTAaTOYHAs COPMUPOBAHHOCTh 3HAHWH, YMEHUI M HABBIKOB,
00y4aIOUIHMICSl HE MOXKET IPUMEHHUTH TEOPHIO B HOBOM CUTYaIIHH.

- HE PacKphITO OCHOBHOE COZIEpKaHUE YIEOHOro MaTepHara;
- o0Hapy)XKCHO HE3HAHWE I HEMOHUMaHHe OoNbIIell WM Hanbolee Ba)KHOI
4acTu yueOHOro Marepuana;

Orenka 2 - OMYIICHBI ONIMOKU B ONMPEJCIICHUN MOHATHHA, TPH UCIOIH30BAHHUH TECPMHU-
(HeyIOBIETBOPUTENILHO) | HOJIOTHMH, B OTIMCAHHUH SIBIICHUN W MPOIECCOB, PEIICHUH 3314, KOTOPhIC HE HC-
MpaBJICHbLI TOCJIC HECKOJIBKMX HABOAAIINX BOIIPOCOB;

- HE C(i)OpMI/IpOBaHLI KOMIICTCHI N, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUA,
YMEHHUSI U HABBIKH.

4.1.2. TectupoBaHue
TectupoBaHue HCIONB3YyEeTCS JUISl OLIEHKHM KauyecTBa OCBOGHMSA OOYYarOIIUMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHOM NPOrpaMMbl IO OTAEIBHBIM TE€MaM W/WIM pa3zeiaM
mucuuiuiiHel.  Tect  mpencraBnseT co0OM  KOMIUIEKC — CTaHAAPTU3MPOBAHHBIX  3aJlaHMM,
MO3BOJISIIOIIMNA ~ yIIPOCTUTh  HPOLEAYPY M3MEpPEeHHs 3HAaHMUW U yMEHMH o0ydJarommxcs.
OOyuaromuMcs BBIJAIOTCS TECTOBBIE 33JaHUS C (HOPMYIMPOBKOM BONPOCOB U MPENJIOKEHUEM
BBIOpATh OJIMH MPABUIIBHBIN OTBET U3 HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne Or1eHOUHBIE CpeACTBA Kon u HanMeHoBaHME HHAMKATOPA
TunoBele KOHTPONBHBIC 33JaHUS W (WJIHM) MHBIE MaTepHajbl, HEOOXOH- KOMIIETEHIIUH

MBI€ JUIA OICHKH 3HAaHWW, YMEHUH, HABBIKOB ¥ (MJIH) OIBITA JACATEIHHO-
CTH, XapaKTePU3yOIMX CPOPMHUPOBAHHOCTh KOMIIETEHIIMH B IpoIiecce
OCBOCHHUS JUCIMIIMHBI

1. 2. 'maBHO# 4aCThIO KIETKU SBISETCS .... na-4.0IIK 1
1. KJIeTOYHAs CTEHKA 2. s7Ipo Hcnonb3yer 3aK0HBI U 3aKOHOMEP-
3. BaKyoJIb 4. xJoporuiact HOCTH OMOJIOTHYECKUX HAyK M UX
2. TTpOYHOCTE M yNPYroCTh PACTEHUSM MPHIAET TKAHb B3AUMOCBA3CH [PU U3YICHHUH, aHa-

J3e OUOJIOTMYECKUX 0OBEKTOB U

1. moxpoBHas 3. oOpa3zoBaTenpHAS
2. MeXaHUgecKas 4. npoBoasmas HPOLECCOB
3. B cocras koepmenTroit popmer HS-KoA Bxomut Butamu B...
1.3 3.2
2. 1 4.5
4, B mpomiecce okucnuTenbHOTO  POCHOPHUITMPOBAHHS TIPU  KaTaboIH3Me
0eIKOB, TPUHUMAIOT y4acTHue PEPMEHTHI ...
1. rumpomnasa u nmepokcuIasa 3. rekcoknHaza u ATD
2. ¢pochopunaza u AMP 4. IUTOXPOMBI
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5. @depMeHTHI AbIXaTeNbHON LeNH - AeTHPOreHasbl, KOYEepMEHTOM KOTO-
pbix sBisieTcst HAJL, kaTanu3upyroT peakuuu ...
1. ruaponusa cyocTpaToB 3. OBP B anaspo6Holi cpene
2. OBP c yuacTtueM kuciopoja 4. mepeHoca JIEKTPOHOB
6. Cy6crpatHoe dochopunupoanue — 3to cunte3 ATP, mporekatomuii ...
1. B IpIXaTeIBHON LIETTN 3. B MUTOXOH/IPHAX
2. 3a cUeT SHepruu cyocrpaTa 4. 3a cuer okucieHus cyocrpara
7. [Tpu okucnurensHOM pacnage 1 r xupa oOpasyercs snepru ... KJx.
1.39 3.32
2.30 4.26
8. B L TK yruiusupyercs, npeBpauiasich B SHEPTHUIO. ....
1. ammuak 3. DIroKo3a
2. aetrir-KoA 4. ModeBas KHCJIOTa
9. OHEpPreT4eCcKUMH CTAHIUAMHE KIETKH SBISIOTCS ...
1. pubocombl 3. METOXOHIPUHU
2. 3HAOIIa3MaTHIECKasl CETh 4. MM30COMBI
10. PecuHTE3 TUIMUIOB IPOTEKAET B KIETKAX ...
1. meyenu 2. XKenyaka
3. TOHKOTO KHIIEYHHKA 4. TONCTOTrO KHIICYHUKA

[To pe3ynpTaTaM TecTa 00y4aromEeMycsi BHICTABISIETCS] OLIEHKA «OTIUYHO, «XOPOIIO», «YyJ0-
BJICTBOPUTEIBHOY» UJIH «HEYIOBIETBOPUTEIHHOY.

Kpurepuu onienuBanust otsera (Tadi.) JOBOJATCS 10 CBEACHUS 00YyJaIOIIMXCs 10 Havaia Te-
CTHpOBaHUs. Pe3ynpTaT TecTUpOBaHUS OOBSBIAETCS 00yUYarOIEMyCcs HEITOCPEICTBEHHO MOCIE ero
C/ayu.

IIkana Kpurtepuu ounenuBanus (% npaBujbHbIX 0TBETOB)
Omnenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopoiio) 70-79
Onenka 3 (YIOBICTBOPHTEIHHO) 50-69
Onenka 2 (HEYI0BIECTBOPUTEIHHO) meHee 50

4.1.3 NuauBUaYyaIbHBII NHCHMEHHBII onpoc
[TuceMeHHBIN ONMPOC UCHOB3YETCS ISl OLEHKH KauecTBa OCBOEHHUS oOydarolmuMucs oopa-
30BaTeIbHON MPOrpaMMBbl 110 OTJEJIBHBIM BOIIPOCAM H/MJIM T€MaM JUCLUILIUHBI, KOTOpbIe coo0mIa-
I0TCS 3apaHee.
[Tpumeprl BOMpPOCOB AJII TEKYLIErO KOHTPOJS 3HAaHUM B BUAE IUCBMEHHOIO OIpoca
MIPUBE/ICHBI B METOAMUECKUX pa3paboTKax:

1. Iepxo, M.A. OcHOBBI OMOXMMHUHU U MOJIEKYISPHOW OMOJIIOTUU: METOJIMYECKUE YKAa3aHUsS K
71a00paTOPHBIM 3aHATUSAM Ui 00yJaromuxcs 1o HampasieHuto noarotosku 19.03.01 buorexno-
JIOTHsI, HampaBJIeHHOCTh [InieBast GMOTEXHOIOTHS, YPOBEHb BBHICIIEr0 0Opa3oBaHus OakajlaBpuar,
dopma obOyuenust ounas / M.A. [lepxo. — Tpounk: ®I'BOY BO HOxHo-Ypansckuii ['AY, 2023. —
118 c. — Joctyn u3 nokansHo# cetn UBM: https://edu.sursau.ru/course/view.php?id=9336

2. Jlepxo, M.A. OCHOBBI OMOXMMHHU ¥ MOJIEKYJISIPHOW OMOJIOTHN: METOANYECKHE YKa3aHUS K
71a00paTOPHBIM 3aHATUAM IS 00ydaromuxcs 1o HampasiaeHuto noarotoBku 19.03.01 buorexHo-
Jorusi, HanpaBieHHOCTh [IuieBas GMOTEXHOIOTHUS, YPOBEHb BhICIIEro 00pa3oBaHusl OakaiaBpuar,
dopma obyuenus 3aounas / M.A. [lepxo. — Tpourk: ®I'BOY BO HOxno-Ypansckuiit [AY, 2024. —
29 c. — Jloctyn u3 nokanbpHO# cetn UBM: https://edu.sursau.ru/course/view.php?id=9336 B kypce
JUCHUIUIMHBI IICBMEHHBIE OIPOCHI IIPOBOAATCS O CIEAYIOLIMM TEMaM.

Ne OueHoYHBIE CpesiCTBa Kox n HaumMeHOBaHME UHIH-
TumnoBsie KOHTPOJILHBIC 3aaHUs W (WJIM) WHBIC MAaTEPUANbI, HEOOXOIUMBIC KaTopa KOMIETCHINH
JUTS OIICHKW 3HAHWH, YMEHUH, HAaBBIKOB U (WJIM) OIBITA ACATEIHHOCTH, XapaK-
TEPU3YIOMHUX CHOPMUPOBAHHOCTH KOMIIETCHIINI B MPOIECCE OCBOCHHS AHC-
ITUTUTIHBI
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HaciencTBeHHbIN annapar KJeTKH

1. CtpoeHue siepHOTo anmnapaTa yKapHoT.

2. OcoOeHHOCTH OpraHU3alK HACJIEICTBEHHOTO BELIECTBA B KIETKAaX dyKa-
pHoOT.

3. XUMUYeCcKUI COCTaB XPOMOCOM.

4. Crpoenue xpoMocoM. THIIBI U BBl XPOMOCOM.

5. CKOJIBKO TOJIOBBIX XPOMOCOM COZEPXKHUTCS B XPOMOCOMHOM Habope derno-
Beka?

6. Kakoe 4mcio XxpoMocoM B KapHOTHIIE YKSHIITHHBI?

7. YTo TaKoe TaIuIONTHBIN U JUITIONAHEI Habop Xpomocom?

8. Pa3BuTHe, KaKuX MPU3HAKOB KOHTPOJIHPYIOT MOJIOBBIE XPOMOCOMEI, ayTO-
COMBI?

9. OxapaxrepusyiTe poib HyKJICHHOBBIX KHCIOT B )KUBOM OpTraHU3Me.

10. Kakyro GpyHKIMIO B OpraHM3Me BBINOJHSIOT MPOMEKYTOUHBIE TPOAYKTHI
oOMeHa HYKJICMHOBBIX KHCJIOT, B YaCTHOCTH MOHO -, X - ¥ TpU(ochaTHyK-
7e03u1b1?

11. BBIMOTHAIOT M HYKJICHHOBBIE KHCIOTHI B KJIETKE SHEPreTUYECKYIO
¢$ynkmo?

12. YTo ABASETCS MOHOMEPOM HYKJIEUHOBBIX KUCIIOT?

13. Kako# npuHUUI JIEXUT B OCHOBE cTpoeHus1 MoJiekybl JJTHK?

14. OxapakTepu3yiTe MPUHINIBI TOCTPOCHUS MOJEKYJ HYKICHHOBBIX KHC-
not?

15. U3yuute crpykrypy Mmosekyn JJHK?

16. Kak 3akoaupoBaHa reneTnyeckas nHpopmanus B mosiekysie JJHK?

17. B coctaBe Kakux OCIKOB XPaHSTCS MOJICKYJIbl HYKJICHHOBBIX KHCIIOT B
spe?

Ua-4.0IK 1

Hcnonb3yeT 3akoHBI M 3aKO-
HOMEPHOCTH OHMOJIOTHYECKUX
HayK M UX B3aUMOCBSI3eH IpU
W3YUYCHHH, aHAIHU3e OMOJIOTH-
YECKUX OOBEKTOB U TMpollec-
COB

Buosornyeckue 0co0eHHOCTH reHeTHYeCKOil MH(POPMAaLU KJIETKH

1. Crpoenune siepHOro ammapara U OCOOCHHOCTH OpTaHHM3alMM Haclel-
CTBEHHOTO BEIIECTBA B KJIETKAX HYKapHOT.

2. Ctpoenne xpoMocoM. THIBI M BUABI XPOMOCOM. XHUMUYECKUH COCTaB
XPOMOCOM.

3. Xapakrepuctuka Habopa IOJOBBIX XPOMOCOM B KapHOTHIIE UYEJIOBEKA M
JKUBOTHBIX. [IOHATHE O TaINIONAHOM M JUIUIOMIHOM HabOpe XpOMOCOM.

4. XapakTepucTuka NMpHU3HAKOB, KOTOPbIE KOHTPOJIHMPYIOT MOJOBBIE XPOMO-
COMBI, 2yTOCOMBI.

5. HyknenHOBBIE KUCTIOTHI, OMOJIOTHYECKas POJlb.

6. Kinaccugukanusi HyKJI€HHOBBIX KHCJIOT, 0COOCHHOCTH CTPOCHHS.

7. OcOOEHHOCTH CTPOSHUS HYKJICO3UI0B U HYKJIEOTH/IOB.

8. IloHsATHE O CTPYKTYpE MOJEKYT HyKJIEHHOBBIX KHUCIIOT.

9. OxapakTepu3yiTe HPUHIMIBI TOCTPOSHHUS MOJEKYN HYKIEHHOBBIX KHC-
not?

10. U3yuute crpykrypy Mosekyn JHK.

11. Cioco6 xogupoBKH TeHeTHYeCKor HHpopmarun B Moaekyie 1H.

12. PHK, Bunet PHK u ux Ouonoruyaeckas poib.

13. Ocobennoctu crpoenus moiekyn PHK.

14. Knetka, kak camocTosiTeIbHas (QyHKIMOHATIbHAS €ANHHIA, 00Jaaromast
BCEMH XapaKTEPHBIMU OCOOEHHOCTSIMH )KUBBIX OPTaHU3MOB.

15. CTpyKTypHI KJIETKH, X CTIelu(pUIecKass OpraHu3anus u QyHKINN.

16. ®usnyeckne cBOICTBA MPOTOIIA3MBI KIETKH.

17. OOmHOCTh W pa3iIudyhe BO BHYTPEHHEM CTpPOEHWH, (opme, pasmepe,
OKpAacKe KJIETOK Pa3NUYHbIX )KHBOTHBIX M PACTCHHH.

CTpoeHue U XUMHYECKHE CBOHCTBA AMUHOKHUCJIOT U 0eJIKOB

1. Kak mompa3aenstorcss aMUHOKHUCIIOTHI B 3aBHCHMOCTH OT YTJIEPOJTHOTO
pa)mKana, KOJIMYeCTBa Kap6OKCI/IJ'II)HBIX U aMHUHHBIX prl’[l’l, BXOOsIUX B MO-
JIEKYJIbl aMUHOKUCIOT?

2. Hanmmmure peaknuu AUCCOUMANMKA aMHHOKUCIOT. OOBSCHHTE, MOYEMY
OHHU 00J1a71at0T aM(POTEPHBIMU CBOHCTBAMU.

3. Hamumure, kakue aMHUHOKHUCIOTHI MMEIOT HEUTPabHYIO, KUCIYIO U OC-
HOBHYIO CpEIly, YeM OOBSICHSACTCS XapaKTep CPEIbL.

4. Hanumure ypaBHEHUE PEaKUUU B3aUMOJICHCTBHUS aclapardiHOBOM KHCIIO-
161 ¢ NaOH u HCI.

5. Kakue coenrHeHns] Ha3bIBAIOTCS ITOJUTIEITHIAMM?

6. HomeHknaTypa moJumnenTHIoB.

NI —4.0OIK 1
Hcnonb3yeT 3aKOHBI U 3aK0-
HOMEPHOCTH OMOJIOTHIECKHIX
HAyK U UX B3aUMOCBS3CH NpU
W3y4YEeHUH, aHaIn3e OUOJIOTH-
YECKHX 0OBEKTOB U MPOLIEC-
COB
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7. Hanmmure ypaBHEHHE peaklMy IOJIyYEHUS! TPUIENTHAA U3 METHO-HHHA,
BaJIMHA ¥ CEpHUHA.

8. Kakne aMHMHOKHCIIOTBI OTHOCSATCSI K MOHOAMHHOMOHO-KapOOHOBBIM?

9. Kakue aMHHOKHCIIOTBI OTHOCSATCSI K JIMaMHHOMOHO-MOHOKapOOHOBBIM?
10. du3MKO-XMMUYECKUE CBOMCTBAa OENKOB — aM(OTEpHOCTh, AEHATypauus,
PacTBOPUMOCTb.

11. YpoBHH opraHn3anuyl OEIKOBOW MOJIEKYJIHI.

12. Knaccudukarus 0enkoB, ux OHoJgormyecKast poib.

13. OmmumuTe cTpoeHne U HYHKIUN OEIKOB.

14. OxapakTepu3yite PH3HUKO-XUMHUIECKHE CBOHCTBA OEIKOB.

15. HanumuTe nentuj; riav- Baj- JU3- THUD.

16. Hanmmute cTpyKTypHYIO (hOpMyITy TPUIENTHIA, IPU THIPOIIN3E KOTOPO-
ro oOpasyeTcs TNIMIWH, alaHUH W LUCTEHMH, a NPH YaCTHYHOM THIPOJIH3E
IAHWITNIMIMH YU TIMLIIIACTEHH.

XapaKTepHCTHKA ITANOB 00MeHA BellleCTB

1. Iyt oOpa3zoBaHus dHEpruu: OMOJOTHUECKOE OKHCIEHHE, cyOcTpaTHOe
dhochopunupoBanue.

2. Dramnbl 0OMEHa U MX XapaKTEePUCTHKA.

3. UTO MOHUMAIOT 1107 0OMEHOM BEIIECTB?

4. JlaiiTe ompezeieHUe NOHITUIO «METabOIH3M.

5. Tlepeuncnure >Tambl oOMeHa BemiecTB. KakoBa Ouonormdeckas poiib
Ka)kaoro Jrama’?

6. OxapakrtepusyiiTe NepBbIii STam OOMEHa BEIIECTB — MHUIIEBAPCHUE.
KakoBa ero pouib B mporieccax ®Ku3HeASITeIbHOCTH KUBOTO Oprann3ma?

7. OxapakTepusyiiTe BTOpO 3Tan oOMeHa BellecTB — BcachiBaHue. Kakopa
poib quddy3un 1 0cMoca B IIPOIecCe BCAChIBAHUA?

8. Oxapakrepusyiite TpeTuil 3Tanm oOMeHa BelecTB — aHaboiu3M. Kakoa
€ro poJib B 00ecreueHnH JKUBOTO OpraHi3Ma COOCTBEHHBIMU BELIECTBAMU?

9. OxapakTepu3yiTe 4eTBEpPTbIH STalm OOMEHa BEIIECTB — KaTaboJIUu3M.
KaxkoBa ero poJib B 3HEpreTHueCKOM roMeoCTa3e JKHMBOTo oprannzma?

10. OxapaxTepu3yiite HSThIN 3Tall 0OMEHA BEIECTB — BBIBEACHHE KOHEUHBIX
MPOJYKTOB OOMEHa.

11. JaiiTe XapaKTEPUCTHKY TEPMHHY
oOMeHa BEIIECTB BXOJAT B €€ cocTaB?
12. Jlaiite xapakTepUCTUKY TEPMHUHY «acCUMUIsIUsy. Kakue stansl oOMeHa
BEILIECTB BXOJIAT B €€ cOCTaB?

13. Jlaiite onpeneneHre TEPMUHY «META0OINIYECKUIA YThY», «METa00INT».
14. OxapaxTepu3yiite Onojormueckoe 3HaueHue 1ukia Kpedca.

15. Yro Takoe GHOIOTHYECKOE OKHCIEHHE M KaKOBO €ro 3Hau€HHE B KHBOM
opraHusme?

16. Ha xakom 3Tare oOMeHa BeU[ecTB 00pasyeTcs dHeprus?

17. HazoBure craguu karaboimu3Ma B KIETKE.

COUCCUMMIIALIUASA . Kakue osrtamsr

nja-4.0IK 1
Hcnonb3yeT 3aKOHBI U 3aKO0-
HOMEPHOCTH OMOJIOTHYECKUX
HayK U UX B3aUMOCBSI3EH IIpU
U3y4YCHUH, aHAJIH3€ OHOJIOTH-
YeCKHX 0OBEKTOB M IPOIEC-

coB

O0MmeH 3Hepruun

1. OOMeH 3Heprur: XapaKTepUCTHKA ITAIIOB.

2. Ponb AT® B sHepreTHyecknx mporueccax XUBBIX KIETOK.

3. bruonormyeckoe OKHCICHUE: OCHOBHBIC ITAITBI.

4. ®epMeHTHI, yYacTBYIOMIKE B OMOJOTHYECKOM OKHCIICHUH.

5. lprxaTenpHast nenb GpepmMeHToB. KOMIIOHEHTHI ABIXaTeIFHON 1IETTH, POJIb
peIOKC- MOTSHIHAJIOB B CHHTE3€ SHEPTHUH.

6. IToHsATHE O CYOCTPATHOM M OKHCIHTEIBHOM (DOCHOPHIHPOBAHUH.

7. DHepreTUUecKoe 3Ha4E€HHE CTYIIEHYATOro MepeHoca IEKTPOHOB OT OKHUC-
JIIEMOTO cyOcTpaTa.

8. JIokanu3aius yHKTOB COIPSDKCHHST OKHCICHUS U (POChOpHIHpOBaHUs B
IBIXaTSIBbHOM LIECTIH.

9. [onHbIe U peAYIUPOBAHHBIC ABIXATCIHHBIC IICTTH.

10. Oxkucnenue nuromiazsmMarundyeckoro NADH B nbixatenbHON HENu.

11. Ponb nukina Kpebca B cuHTE3€ SHEPTHUH.

12. Amduobonmyeckoe 3HaueHue ukina Kpedca. HeooxomumocTs aHamiepo-
TUYCCKHUX MyTEH, MOMOJIHSIONINX 3a11ac KOMIIOHSHTOB ITHKJIA

nja-4.0IK 1
Hcnonp3yeT 3aKOHBI U 3aK0-
HOMEPHOCTH OHOJIOTUIECKUX
HAyK U UX B3aUMOCBSI3CH NpU
W3YYCHUH, aHAJII3¢ OUOIOTH-
9YEeCKHX 0OBEKTOB U IPOILIEC-

COoB

MeTa601u3M 0€JIKOB

1. DnemeHTapHBIN cocTaB OEIKOB.

2. MeToab!l BEIAETEHUS U OYHUCTKH OEIKOB.
3. AMMHOKHCJIOTHBIM COCTaB OEJIKOB.

Ua-4.0IK 1
Hcnonp3yeT 3aKOHBI U 3aK0-
HOMEPHOCTH OMOJIOTHIECKUX
HAyK M UX B3aUMOCBS3EH Ipu
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CBOMCTBA,

ONTHYECKUE CBOMCTBA OEJIKOB.

6. MorekynsipHass Macca W pasMepbl OenkoB. MeTonsl OIpeaeneH s
MOJIEKYJISIpHOH Macchl OenkoB. HeoOXonMMOCTh NMpPUMEHEHHs KOMILIEKca
METOJIOB A7 TOYHOH OIIEHKH MOJICKYJISIPHOI Macchl OEIKOB.

7. denaTypamus OeiKoB.

8. Kimaccudukanus 6enkos. [IpocTsie 1 c10KHBIE OETIKH.

9. OUOpWIIIpHBIE | TIIO0YIISPHBIC OETIKH.

10. CroxHBIe OENKH.

11. O6men 6enKoB: OMOTIOTHYEeCKast POiIb, XapaKTEPUCTHKA KaKOT0 dTara.
12. ITytu HeliTpanu3auuy aMMHKa B )XHBOM OpTaHH3ME.

13. ITytu ucnoap30BaHust CBOOOJHBIX AMUHOKHCIIOT B )KUBOM OpI'aHU3ME.

14. 'nuenne aMMHOKHUCIIOT B TOJICTOM OT/IeJIe KMIIEYHUKA.

15. BuocunTe3s Oenka. XapakTepUCTHKA €ro 3TaroB.

16. Peryssiuusi oOMeHa OeJIKOB.

4. CTpyKTypHas opraHu3amnus OeiKoB. W3YYCHUH, aHATIN3¢ OUOIOTH-
5. Nonuzanus, TuapaTanus, pacCTBOPUMOCTb, OCMOTHYECKUE M OHKOTHYCCKHE | YECKHX OOBEKTOB U MPOLEC-

COB

PHK.

6. Ompenenenne HykineotunHo mocnenoBatensHoctn JHK u PHK.
XHUMHUYECKUU CUHTE3 T€HOB.

7. HoitHas cnmpans JHK. Crpykrypa [HK: KOMIOHEHTHI, NPHHLIUIBI
cTpoeHus1, QyHKINH.

8. Jloka3aTenbCTBa TEHETHUECKON POJIM HYKIEHHOBBIX KHUCIIOT.

9. I'eneTndeckuii K01, CTPYKTypa U CBOMCTBA F€HETHYECKOTO KOZA.

10. Monexynsipasle Mexanu3mbl pertukanuu JHK. [Tpunuune! penmkanuu.
11. loka3aTrenbCTBO MOJYKOHCEPBATUBHOrO MexaHu3Ma perukanuu JHK.
12. ®depmenrtaruBHas cucreMa cunre3a JJHK. Crpoenue u cBoiictBa JHK-
HOJIMMepasHl.

13.  HyxkneompoTeuasl:  ONpeleleHHe, CTpPOCHHE,  KIacCH(UKAIMI,
XMMHUYECKHE CBOIMCTBA, OMOJIOTHYECKOe 3HaYEeHHE, HAX0KACHHE B IPUPOJIE.
14. OOMeH HYKIEONPOTEUIOB: THIIEBapEeHNe, BCACBHIBAHWE, aHAOOIM3M,
KaTaboyn3M, BBIBEJICHHE KOHEUHBIX NMPOJIYKTOB OOMEHa, peryianus oOMeHa
1 HapylIeHne ooMeHa (rojarpa, ModeKkaMeHHas 00JIe3Hb).

15. O6MeH HyKJIEMHOBBIX KHCJIOT.

7 CTpoeHue HyKJIeMHOBBIX KHCJIOT Na-4.0IK 1

1. HykieuHoBbIe KHCIIOTHI, OMOIOTHYECKOE 3HAUCHHE. Hcnonb3yeT 3aKOHBI U 3aKO0-
2. Crpykrypa JHK, PHK. ®yukuun B KieTke. HOMEPHOCTH OHOJIOTUIECKUAX
3. Crpykrypa JHK: komnonentst IHK, npuHIuns! ctpoeHus. HayK ¥ UX B3aUMOCBS3EH pu
4. CrpykrypaPHK, dyHKImm. M3YYCHUH, aHAJI3e OHUOIOTH-
5. CpaBuenne xommoneHToB JIHK m PHK. Hykneotunusiii cocraB JJTHK u | deckux oOBEKTOB H mporec-

COB

Kputepun onennBanus otBera (Ta0ll.) TOBOASTCS J0 CBEACHUS O00YYAIONIMXCS B HAdaJle 3aHSTHH.
Ouenka 00bABIsIETCS 00yYaIOLIEMYCsl HETIOCPEICTBEHHO MOCIIE OTBETA.

Ilkana KpuTtepun ouneHnBaHus

- 00YJArOIIHIICS TIOJTHO YCBOWII yUEeOHBIN MaTepHalr;
- TIOKa3bIBaeT 3HAHWE OCHOBHBIX TOHSATHI TEMbI, TPaMOTHO TOJB3YETCs Tep-
MHHOJIOTHEH;
- TPOSIBISIET YMEHHE aHaJIM3WpoBaTh W 0000mIaTh WHQOPMAIMIO, HABBIKA
CBSI3HOTO ONHMCAHUS SIBIEHUH M NPOLIECCOB;

Onerixa 5 - ICMOHCTPHPYET YMEHHE H3ararh y4eOHBI MaTepHai B ONPEIeICHHON JIO-

p— THYECKOM MOCIIE0BATEFHOCTH;
- TTOKa3bIBaE€T YMEHHNE WILTIOCTPUPOBATH TEOPETHUECKHE TIOTOKEHUS KOHKPET-
HBIMH [TPHUMEPaMH;
- JEMOHCTPHUPYET C(HOPMHUPOBAHHOCTh WM YCTOMYHMBOCTH 3HAHHMM, YMCHHH H
HaBBIKOB;
- MOTYT OBITh JOMYILEHBI OJHA—/ABE HETOUYHOCTH MpPU OCBEIICHUU BTOPOCTE-
TIEHHBIX BOIIPOCOB.

Orenka 4 OTBET YJIOBJIETBOPSIET B OCHOBHOM TPeOOBaHMSAM Ha OIEHKY «5», HO IPH 3TOM
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(xopo1o) HMEET MECTO OJUH U3 HEJOCTATKOB:

- B YCBOGHUH y4e0OHOTO MarepHhalia OMyIIeHb HeOOobIIre MpoOeItbl, He FCKa-
3MBLINE COACPKAaHUE OTBETA;

- B U3JIOKEHUH MaTepHasia JOMYyLICHbl He3HAYUTENbHbIC HETOYHOCTH.

- HETIOJIHO WJIM HETOCJIEA0BATEIEHO PACKPBITO COAEpKaHUE MaTepHaia, HO I10-
Ka3aHo o0Ilee MOHMMAHUE BOIIPOCA U MPOAEMOHCTPUPOBAHBI YMEHHMS, OCTa-
TOYHBIE JUJIS TaIbHEWIIET0 yCBOSHHS MaTepuaa;

Onenka 3 - IMEJIHCh 3aTPyAHEHHs N JOMYIIECHB! OIMOKH B ONpPEAETICHUU OHSATHIA, UC-
(YIoBIETBOPHUTEIHHO) [10JIb30BAaHUH TEPMHUHOJIOTUH, OIIMCAHUHM SBJICHUH U IPOLIECCOB, NCTIPABICHHbIE
[I0CJIE HABOASIIMX BOIPOCOB;

- BBISIBIIEHAa HEAOCTAaTOYHAs CQOPMUPOBAHHOCTH 3HAHWH, YMEHUH M HABBIKOB,
o0yJarommuiics He MOXKET MPUMEHHUTH TEOPHIO B HOBOW CHUTYAIIHH.

- HE PacKphITO OCHOBHOE COJIEp)KaHUE Y4eOHOTro MaTepHana,;
- O0Hapy)KCHO HE3HAHHE WM HEMIOHMMaHME OONbIICH WM HauOoJiee BaKHOMN
4acTu yueOHOro Marepuana;

Ouenka 2 - JIOMyLICHbI OMIMOKK B ONPE/CICHUU MOHATUH, TMPHU HCHOIb30BAHHU TEPMH-
(HEYIOBJICTBOPHUTEIBHO) | HOJIOTHH, B OMIMCAHUHU SIBICHUI U MPOIECCOB, PELICHUH 3a/1a4, KOTOpbIE HE HC-
MpaBJICHBI TOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- He c(OpPMHPOBaHbI KOMIETCHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHMS,
YMEHUSI U HABBIKH.

4.2. Ilpouenypsl 4 OLlEHOYHbIE CPEACTBA JIsl MPOBEAeHHUS TPOMEKYTOUHOM aTTeCTAIlUM
4.2.1. 3auer

3auer sBnseTcs (QPOPMOM OLIEHKH KayecTBa OCBOCHHS OOydYarolMMCS OCHOBHOMU
npodecCHOHATLHOM 00pa30BaTeIbHONW MPOTPaMMBI IO pasjieinaM JUCHUIUTHHEL. [lo pe3ymbraTam
3ayeTa 00y4aronieMycsl BHICTABIISIETCS OLIEHKA «3aUTEHOY WITU «HE 3aYTCHO».

3adeT MPOBOJUTCS 1O OKOHYAHWH YTEHUS JIEKIIMN M BBIMOJHEHUS J1a00paTOPHBIX 3aHSATHH.
3aueT mMpUHUMAETCs MpenojiaBaTeieM, MPOBOAMBIINM JIA0OPATOPHBIC 3aHATHS, WIM YHTAIOIIUM
JEKIUW 1O JaHHOW JucHUIUiMHE. B ciaydae OTCYTCTBHMSI BEAYIIEro IpenojaaBaTess 3a4yeT
MPUHUMAETCS TIperojaBareieM, Ha3HAYeHHBIM pachopsbkeHHeM 3aBenyromiero kadempou. C
paspelnieHus 3aBeyroniero kadeapoil Ha 3a4eTe MOXKET MPUCYTCTBOBATH MpernoAaBaTelb Kaeapsl,
MIPUBJICYEHHBIN JIJIs1 HIOMOLIY B IPUEME 3a4eTa.

[IpucyrcTBHe Ha 5K3aMeHE MpernojaBaresieil ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOIIETO
pacmlopsbKeHHsT PeKTOopa, MPOpeKTopa Mo y4eOHOH, BOCHHUTATENbHOW paboTe U MOIIOAEKHOM
MOJIMTHKE WJIM 3aMecTUuTeNs AupekTopa MHcTtuTyTa o yueOHo# paboTe He T0MyCKaeTCs.

dopma mpoBeAeHUs 3adeTa (YCTHBIA OMPOC, TECTHUPOBAHUE) ompenenseTrcs kadeapoil u
JIOBOJIUTCS 1O CBEACHUST 00YyJaroIuXcsl B Hayalie ceMecTpa.

Jns mpoBeneHus 3adyeTa BEAYUIMH IPENoJlaBaTelib HaKaHyHE MOJYy4aeT B CEKpeTrapuare
JTUPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAIAETCS B CEKpeTapuar
JUPEKTOpATa MOCIIe OKOHYAHUSI MEPOTIPUSITHS B J€Hb MPOBEICHUS 3a4eTa UM YTPOM CJIEAYIOILIEro
JTHSL.

Bo Bpems 3adera oOydarommecs MOTYT TMOJB30BaThCS C pa3pelieHUs BEIyIIEro
MPENoaBaTelisi CIPAaBOYHON M HOPMATHUBHOW JIUTEPATYPOH, IPYTUMU TTOCOOUSIMU ¥ TEXHUIECKUMU
CpelICTBaMH.

BpeMs moarotoBku oTBeTa B YCTHOW (hopmMe mpu cpade 3ayeTa JTOJDKHO COCTaBIATH HE
MeHee 20 MUHYT (110 KeTTaHUI0 00YYaloIEerocss OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa - He
6omnee 10 MUHYT.

[IpenogaBaTento TpeaOCTaBISETCS TMPaBO 3aJaBaTh OOYYAIONIMMCS JOTOJTHUTEIbHBIC
BOIIPOCHI B paMKax MPOrpaMMbl TUCIUILIUHEI.

KauecTtBeHHasi olleHKa «3ayTE€HO», BHECEHHash B 3aY€THO-?K3aMEHALIMOHHYIO BEJIOMOCTb,
SIBJSICTCS PE3yJbTaTOM YCIICIITHOTO YCBOSHUSI y4eOHOTr0 MaTepuania.

[IpenonaBarenu HECYT MEPCOHATIbLHYIO OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh U TOYHOCTh
BHECCHHS 3alliceld O pe3ynbTaTax MPOMEKYTOYHOW aTTECTAIlMd B 3a4€THO-2K3aMECHAI[HOHHYIO
BEJIOMOCTb.
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Ecnu oOyuarommiicst sIBUJICS Ha 3a4eT U OTKa3ajlcsl OT MPOXOKIACHUS aTTECTallud B CBSI3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb €MY BBICTABIISIETCS OLIEHKA
«HE 3aYTCHO».

HesBka Ha 3aueT oTMeuaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEAOMOCTH CIIOBAaMH «HE
SBUIICS?.

Hapymenue nucuuiuivHbl, CIMCHIBAHUE, MCIIONb30BaHUE 00YYarOIIMMUCS HEpa3peIIeHHbIX
[IEYaTHBIX U PYKOMMCHBIX MaTepUasoB, MOOWIIBHBIX Tese()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JPYTMX BHJIOB JIMYHOM KOMMYHUKAllMOHHOW M KOMIIBIOTEPHOM
TEXHUKHM BO BpeMs 3ayera 3ampeleHo. B ciydae HapymieHus 3Toro TpeOOBaHUS IPENoaaBaTellb
00513aH yJanuTh OOYYAIOLIEroCcs W3 ayJAWTOPHH U MPOCTABUTH €MY B BEIOMOCTH OLEHKY «HE
3aYTCHO».

OOyyarommmcsl, He CIABIIMM 3a4eT B YCTAHOBJIEHHBIE CPOKH IO YBAXKUTEJIBbHON IpPUYMHE,
WHIVBUAYAJIBHBIE CPOKH IPOBEACHUS 3a4eTa ONPENEIAIOTC AMpeKTopoM MHcTuTyTA.

OOyuaromyecs, HMMEIOLIME aKaJAEMUYECKYIO 3aJ0JDKEHHOCTb, CHAIOT 3a4€T B CPOKH,
ompenenseMple YHHBepcuTeToM. MHpopManus o JIMKBUAALMHU 33J0JDKEHHOCTH OTMEYaeTcs B
9K3aMEHALIMOHHOM JIUCTE.

Jomnyckaercs ¢ paspeuieHust nupekropa MHcTUTyTa M 10CpOYHas cada 3adeTa C 3alUChI0
PEe3yJIbTaTOB B 3K3aMEHAILMOHHBIH JIUCT.

WMHBanuapl ¥ Juua ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10pPOBbsS MOTYT CIIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJIEHHbIE HHIUBUyalbHbIM yU4E€OHBIM IUIaHOM. VIHBaNU B! U JIMLA C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 30pPOBbsl, HMMCIOIIME  HApyLIEHUs  ONOPHO-ABUIaTEJIBHOIO  almapara,
JIOIYCKAIOTCS HA aTTECTAllMOHHBIE UCTIBITAHUS B COIIPOBOXKIEHUU aCCUCTEHTOB-COIIPOBOXK/IAIOIIUX.

[Tponienypa mpoBeeHHsI MPOMEXKYTOYHOM aTTECTAllMM Ul OCOOBIX CIy4aeB M3JIOKEHa B
«[TomoxeHNH O TEKyIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTallMi O00yJaroImuXcs
no OITOII 6akanaBpuara, crerpanutera 1 Maructparyps» @I'BOY BO FOxHo-Ypansckuit TAY.

Or1eHOUHBIE CPEACTBA Kox 1 HanmeHoBa-
TunoBble KOHTPOJIBHBIE 3a/IaHKs U (MJIM) HHBIE MaTepHalIbl, HEOOXOMMBIE JUIS OLICHKH 3Ha- HHC HHAMKATOpA
HUH, YMEHUH, HABBIKOB 1 (WJIN) OTIBITA JIEATEILHOCTH, XapaKTEPU3YIOMINX CPOPMUPOBAH- KOMICTCHITHH
HOCTh KOMIIETEHIIHH B MPOIIeCcCe OCBOCHUS TMCITUIIIMHEI

1. MecTo OMOXMMHHK B MOJICKYISIPHOM OHONOTHH Cpeau APYTUX HAYK. NA-4.0IK1
2.  XUMHYECKHUI COCTaB )KMUBBIX OPraHU3MOB. Hcnoinb3yer 3aKOHBI
3. buoxumuueckue QyHKIHMU CyOKIETOYHBIX CTPYKTYP. ¥ 3aKOHOMEPHOCTH
4. Beinenenue cyOKJIETOUHBIX CTPYKTYP U3 XKHUBBIX KJIETOK U U3Y4E€HHE UX CBOMCTB. OHONOTHYECKUX
5. CrpoeHue KIETKH: MPOTOIIa3Ma, €¢ COCTaB M (DYHKIIMH COCTABHBIX YaCTEH. HayK ¥ UX B3aUMO-
6. OcHOBHbIE OpraHUYECKHUE BEIECTBA KJIETKU, COJIEPIKAIMecs B IMTOIIa3Me. CBsA3el IIpH U3yde-
7. ®uznyeckue CBOWCTBA IUTOILUIA3MBI. HUH, aHaJIu3e OHo-
8. Meroabl H3y4eHHS KIIETOK. JIOTUYECKUX 00BEK-
9. OOmeH cyOcTpaTaMu MEXIY KIETKOH M OKpy’Karolel cpesion. TOB U [IPOLIECCOB
10. ITonoBble KIETKH U OCOOEHHOCTH UX CTPOCHHS.

11. CrpoeHue siiepHOTo anmapara 3yKapuor.

12. OcoOeHHOCTH OpraHU3aLMK HACJIEACTBEHHOTO BELIECTBA B KIIETKaX 9yKapHOT.
13. XuMmuueckuii cocTaB XpOMOCOM.

14. Crpoenue xpoMocoM. THUIIBI B BUABI XPOMOCOM.

15. HyxyienHOBBIEC KHCIIOTHI: OIpeaeNieHue, KIacCUPUKAIUs, CTPOSHHE.

16. Buonoruueckas poJib HyKJIEMHOBBIX KHCJIOT, HAXOXK/ICHHE B IPUPOJIE.

17. Crpykrypa JJHK, PHK. ®ynkiuu B KieTke.

18. Crpyxkrypa JJHK: kommonents! JIHK, npuHIune! ctpoeHus.

19. Crpykrypa PHK, dynkmum.

20. Cpasuenne komnonentoB JJHK n PHK.

21. Hyxneorumusiii cocraB JJTHK u PHK.

22. Omnpenenenue HykieotuHoit nocnenosarensHoct JJHK n PHK. Xumuueckuii cunTes req|
23. OcoOeHHOCTH CTPOEHHS HYKJIEO03HI0B M HYKJICOTHIOB.

24. CoBpeMeHHBIE TIPEICTABICHUS O CTPOCHUH TeHa.

25. CtpykTypa XpoMaTHHa.

26. PHK: uPHK, TPHK, pPHK (cTpocHue u HyHKIMHN).

27. Ormmune JHK ot PHK.
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28. IlpuHuMnbI KOAMpPOBaHUS reHeTHYeckoi nHpopmanuu B Mmoiekyie JJHK.

29. TIpuHIHMITBI HOCTPOCHUS MOJICKYJ HYKJICHHOBBIX KUCIIOT.

30. MerTo/bI BBIICIICHHS HYKIICHHOBBIX KUCIOT U3 PACTHTEILHOM U )KUBOTHOU KJICTKH.

31. Buonoruyeckas poyib OCIKOB B dKHBOM OpPTraHH3ME.

32. TlonsTHe 0 OMOJIOTUYECKO IIECHHOCTH OCIIKOB.

33. CrpoecHue OeNKOBOW MOJICKYJIBI: YPOBHU OpraHu3aluu (TIEpBUYHAS, BTOPUYHAS, TPETHY
YeTBEPTUYHASA CTPYKTYPHI U KAKUMU CBS3SIMHU OHH (POPMHUPYIOTCS).

34. Bunsl cBszell B 0€IKOBOM MOJIEKYIIE.

35. Tlonsatue o TIO0YISPHBIX U GUOPHIUIIPHBIX OETKaX, IIPIMEPHL.

36. XuMudeckne CBOHCTBA OCIKOB.

37. DU3HKO-XUMHYECKHE CBOMCTBA OEIKOB.

38. Ilporeunsl, kmaccupuKaiusa, OCOOCHHOCTH CTPOSHHS, OHOIOTHIECKAs POITb.

39. Tlporteunsl, knaccupuKkaius, 0COOCHHOCTH CTPOCHHUSI, OMOJIOTHYCCKAS POJIb.

40. ITlytu oOpazoBaHUs SHEPTUH: OHOJIOTMYECKOE OKUCIEHUE, CyOCcTpaTHOE (hOCHOPUINPOBAHY

41. Tlonstue 06 0OMEHE BEUIECTB U €r0 OMOIIOTHYECKONW POJIH B OPraHU3ME.

42. Drambl 0OMeHa BEIIECTB U X XapaKTCPUCTHKA.

43. TlonsTHE O TIpOLECcCax ACCUMWIISIMN U AUCCUMUIISIIUN.

44, MeTaboau3M U €T0 XapaKTepUCTHKA.

45. XapakTepuCTHKa MEPBOTO dTara 0OMeHa BEMIECTB — MUIIEBApEHHe, €ro POJib B MpoIeccax
KU3HEIEATSITHHOCTH KUBOTO OPTaHU3MA.

46. XapaxTepHcTHKa BTOPOTO dTama oOMEHa BEIIECTB — BCachIBaHWE W poid quddys3un u
ocMoOca B TIPOIIECCE BCACHIBAHUS?

47. XapaxTepucTHKa TPEThETO dTama OOMEHA BEIIECTB — AaHa0ONM3M M €ro pOJH B
00eCIeYCHNH )KUBOTO OpraHu3Ma COOCTBEHHBIMH BEIIICCTBAMU?

48. XapakTepuCTHKa YETBEPTOro 3rama OOMeHa BEIeCTB — KaTaDoJIM3M M €ro poid B
HHEPreTUUECKOM rOMEOCTase JKMBOTO OpraHu3Ma?

49. Cranuu karabou3Ma B KIIETKE ¥ UX COIPSDKEHHOCTh C CHHTE30M SHEPTHH.

50. XapakTepucTHKa ISTOr0 3Tara OOMEHa BEIIECTB — BbIBEACHHE KOHEYHBIX MPOJYKTOB
oOMeHa.

51. TloHsTHE O «IUCCHUMUILAIUI U dTarmax oOMeHa BeIIeCTB, BXOIAIINX B €€ COCTaB.

52. TloHsTHE O «aCCHMIJISIIIUMY» U 3TallaXx 0OMEHa BEIIECTB, BXOSAIINX B €€ COCTaB.

53. TlonsatTHe 0 «METaOONMYECKHH TYTh», «META0ONHT», «METAO0ONMYECKHN ITHKID»,
«cyOcTpaT MeTabom3MaY, KKOHSUHBIH TPOTYKTY.

54. DHpeproHWYecKHe W HYK3ePrOHNICCKIE PEaKIUU B )KHBOU KIIETKE.

55. OOMeH >Hepruu: MmoHsTHe 00 0OMeHe, ITaIbl 0OMEHa.

56. ®epMeHTHI OHOJOTHYSCKOTO OKHUCIICHUS.

57. Poap AT® B xuBom opranuzme. OcoOEHHOCTH €€ CTPOSHHSI.

58. Meroasl uccieoBaHUsl 0OMEHa BELECTB.

59. bBuonoruueckoe OKMCICHUE U €ro 3HaYeHHEe B )KUBOM OpTraHH3Me.

60. Buonornueckoe 3uauyenue nukia Kpebea.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUaIOIIErocs MpeICTaBICHbI B Ta0IHIIE:

[Mkana Kpurepuu ouennBanus

O11eHKa «3a4TECHOY 3HaHME MPOTPAMMHOr0 MaTepuala, YCBOGHHE OCHOBHOW M JOMOJHUTENLHON JIUTEPaTyphI,
PEKOMEHI0BaHHOM MporpaMMoil AUCUUIUIMHBI, TPAaBUIIbHOE PELIeHHE 3a/1aull (IoIycKaeTcs
HaJIMYMe MaJIO3HAYUTEIHHBIX OIMTHOOK WIJIM HEAOCTATOYHO MOJHOE PACKPBITUE COACPKAHKE
BOIIPOCA, WU TOTPEUTHOCTh HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
JIOTIOTHUTETHHBIM YCIOBHEM TOJYUICHHUS OTICHKHU «3a4TEHO» MOTYT CTaTh

XOpOIllMe TIOKa3aTelld B XOJE MPOBEICHUS TEKYIIEro KOHTPOJIS M CHCTeMaTHdecKast
aKTHUBHas paboTa Ha yU4eOHBIX 3aHATHSIX.

O1eHKa «HE 3a4TCHOY po6eTBl B 3HAHMSIX OCHOBHOTO IPOTPaMMHOT0 MaTepHaia, IPUHINITHAIBHBIE ONIHOKH MIPH
OTBETE Ha BOIIPOCHL.

4.2.2. Dx3aMeH
Dk3aMmeH sBIseTcs (GOpMON OIEHKH KayecTBa OCBOSHHS OOYYarOIIMMCS OCHOBHOW Tpodec-
CHOHAJILHOW 00pa30BaTeIbHOM MPOTrpaMMBI 10 pasjieiaM JUCIUIUIMHBL [1o pe3ynbprataM sK3aMeHa
oOyJaromemMycsi BBICTABISETCS OLIEHKA «OTIUYHO», «XOPOIIOY», «yIOBICTBOPUTEIHLHO» WM «HE-
YIOBJICTBOPUTEIILHO.
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DK3aMeH MO AUCLUUILIMHE MPOBOJUTCS B COOTBETCTBUM C PACIIMCAHUEM NMPOMEKYTOYHOU aT-
TECTalluM, B KOTOPOM YKa3bIBAETCSl BPEMS €0 MPOBEJACHUSI, HOMEp ayJUTOPUU, MECTO MPOBEACHUS
KOHCYJIbTAllMK. Y TBEPKACHHOE paclucaHue pa3Meniaercs Ha HH(GOPMAaLMOHHBIX CTEH/IaX, a TaKkKe
Ha O(UIMATLHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN JIJIs1 TPOMEKYTOUHOM aTTeCTallui O0YJaroIIUXCsl YCTaHABIMBAETCS pa-
004eii mporpaMMoi TUCIUIIIMHBI U IOBOJUTCS JI0 CBEICHUS 00YJaIOIINXCS B HAYAJIe CEMECTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C paspenieHus 3apeayroiero kapeapoi
Ha JK3aMEHE MOXET NPHCYTCTBOBATH TpEIojaaBareib Kadeapsl, MPUBJICYCHHBIA ISl TTOMOIIH B
npreMe sK3aMeHa. B ciydae OTCyTCTBUSA BEAYUIETO MPEnoaBaTelis SK3aMeH IPUHUMAETCS Mperno-
JaBaTesieM, Ha3HAYCHHBIM PacTIOpsHKEHUEM 3aBEAYIOIIETo Kadeapoi.

[IpucyrcTBUE Ha 3K3aMeHe IpernojaBaTesiell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO pac-
MOPSDKEHUST PEKTOPa, MPOPEKTOpa M0 y4eOHOH, BOCIUTATENHLHOW pab0oTe M MOJIOJCKHOW TMOTUTH-
K€ WJIM 3aMecTuTeNs aupekropa MHcTuTyTa o yueOHoli paboTe He T0ImyCKaeTcs..

Jliia poBeieHHsI SK3aMEHa BeAYIIMH IpernoaaBaTeb HakaHyHe MoJIydaeT B JUpeKTopare 3a-
YEeTHO-2K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpas BO3BPAILAETCS B TUPEKTOPAT MOCIIe OKOHYAHUS Me-
poNpUsTHS B ACHb MPOBEICHUS SK3aMEHA U YTPOM CIICYIOLIETO JTHSI.

DK3aMeHBbI MMPOBOJIATCS MO OHJIeTaM B YCTHOM HJIM MMMCbMEHHOM BUJE, JIUOO B BUIE TECTHUPO-
BaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIIAIOTCS MO YCTAHOBJICHHOH ()OpME B COOTBETCTBHU C
YTBEPXKACHHBIMU Kadeapoil dK3aMEHAIIMOHHBIMH BOIPOCAMHU U YTBEP)KIAIOTCS 3aBEIYIOIIUM Ka-
dbenpoii exeronHo. B 6usere conepKUTCA... (VKA3b16aemcs KOauiecmaeo 60npocos. He boiee mpex
BONPOCOB, 2 MmeopemuyeckKux 60npoca u 3a0a4a u m.o.).

DK3aMeHaTOpy MpeAoCTaBiIsIeTCs MPaBO 3a7aBaTh BOIPOCHl CBEpX OMJIeTa, a TaKKe MOMUMO
TEOPETUYECKNX BOMPOCOB JaBaTh JJISl PEHICHUS 3aJa4d U MPUMEPbI, HE BBIXOSAIINE 32 paMKU
MIPOHJEHHOI0 MaTepuraa 1o U3y4yaeMon JUCIUILINHE.

3HaHMsI, YMEHUS M HABBIKU OOYYAIOIIUXCS OMPEIENSIIOTCS OIIEHKAMU «OTIHMYHOY, «XOPOIIO»,
«YZIOBJIETBOPUTEIIBHO», «HEYAOBJIETBOPUTEIBHO» U BBICTABISAIOTCS B 3aU4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb B JICHb K3aMEHa.

[Ipu npoBeneHNUN yCTHOTO 3K3aMe€Ha B ayJAUTOPHUM HE JOJDKHO HaXOAWUThCs Oosee (ykasvlea-
emcs Koauuecmao o0y4aruuxcs,) Ha OJHOTO MPENoIaBaTeNs.

[Ipu mpoBeneHnn yCTHOTO dK3aMeHa CTYACHT BHIOMpAET SK3aMEHAIIMOHHBIN OUJIET B CiTy4ai-
HOM TIOPSIZIKE, 3aTeM Ha3bIBaeT (PaMUITUIO, UMS, OTYECTBO M HOMEP SK3aMEHAIIHOHHOTO OuIeTa.

Bo Bpems sk3ameHa oOyuaroniyecs MOryT IOJIb30BaThCsl C pa3pellieHus] SK3aMeHaTopa Mmpo-
rpaMMOI AUCHUILTHHBI, CIPABOYHONW M HOPMATUBHOM JIUTEPATYPOH, APYTUMHU MMOCOOUSIMHU U TEXHU-
YECKUMH CPEJICTBAMH.

Bpemst moAroToBkH OTBETA MPH Caye IK3aMeHa B YCTHOM (popMe JOIKHO COCTABISATH HE Me-
Hee 40 MUHYT (IO KeJlaHUI0 00YYaIOIIErocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBera — He
6onee 15 MUHYT.

OOydJaromuiics, UCTBITHIBAOIINNA 3aTPYAHCHHS TP MOJATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OHIIETy, UMEET MPaBO Ha BBIOOP BTOPOTO OHIIETa C COOTBETCTBYIOUIUM MPOAJIEHHEM BPEMEHU Ha
noAroToBKy. [Ipyn okOHYAaTETHHOM OIICHMBAaHWHU OTBETA OIICHKA CHUXKAETCS Ha oAuH Oaul. Beigauda
TPEThero OujeTa He pa3perraeTcs.

Ecnm oOywaromuiicss sSIBUJICS HA DK3aMEH, W, B3sB OWJIET, OTKA3ajCs OT MPOXOXKIACHUS aTTe-
CTAIlMH B CBS3H C HEMOJTOTOBJICHHOCTHIO, TO B BEJOMOCTH €My BBICTABIISIETCS OIICHKA «HEYAOBIIE-
TBOPUTEIHLHOM.

Hapyienre AMCHUIIINHBI, CUCBIBAHHUE, HMCIIOJNB30BAaHHE OOYUYAIONIMMUCS HEpa3pelIeHHbIX
MEYATHBIX M PYKOIMCHBIX MaTepPHAIOB, MOOWMIILHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHJIOB JUYHON KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHU-
KM BO BpeMs aTTECTAllMOHHBIX WCIBITAHUU 3ampenieHo. B ciydyae HapylieHus 3Toro TpeGoBaHUS
mpernojaBaTeslb 00s3aH yNaluTh OOYYaroIIerocs W3 ayJIUTOPUU U MPOCTABUTH €My B BEJOMOCTH
OLICHKY «HEYJOBJIETBOPUTEIBHO.
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[IpenogaBaTenu HeCyT MEPCOHANBbHYIO OTBETCTBEHHOCTh 332 CBOEBPEMEHHOCTh U TOYHOCTh
BHECEHMS 3aMKCel O pe3yibTaTax MPOMEXKYTOYHOM aTTECTallMd B 3a4€THO-?K3aMEHAIIMOHHYIO Be-
JIOMOCTb.

HesBka Ha sK3aMeH OTMEYaeTcsi B 3a4€THO-3K3aMEHALIMOHHOM BEAOMOCTH CIIOBAMH «HE
SIBUJICS».

Jy1s1 00yJaroImuxcsi, KOTOpbIe HE CMOTIIN CAATh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCH-
TET YCTaHaBJIMBAET MEPUOJ JIUKBUIAIMH 33J0OJDKEHHOCTU. B 3TOT mepuoa mpemnogaBaTenu, NpuHU-
MaBIIIME 3K3aMeH, JIOJDKHBI YCTAaHOBHTHh HE MEHEe 2-X JTHEH, Korja OHU OyAyT MPUHUMATH 3a/10J1-
XKeHHOCTH. IHpopMaIys 0 IMKBUAALNN 33JOJKEHHOCTH OTMEYAETCsl B 9K3aMEHALIMOHHOM JIHCTE.

OOyJarommMces, TOKAa3aBIINM OTIUYHBIE U XOPOIINE 3HAHKS B TEUCHHUE CEMECTpa B XOJIE IO-
CTOSIHHOTO TEKYILEro KOHTPOJS YCIIEBAEMOCTH, MOXET OBbITh IPOCTaBII€HA SK3aMEHAIlMOHHAs
OLIEHKAa JOCPOYHO, T.€. 0e3 ciaun 3k3ameHa. OeHKa BbICTABISETCS B 9K3aMEHAIIMOHHBIN JIUCT WIIH
B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WNHuBanuapl 1 nuia ¢ orpaHuYeHHBIME BO3MOXKHOCTSIMU 37I0POBbSI MOTYT CAAaBaTh 9K3aMEHBI B
MEKCECCUOHHBIN TEpUOJ B CPOKH, YCTAHOBJICHHBIC HHIMBUyaIbHbIM yueOHBIM MIaHOM. MHBaNMU-
Ol U JUIA C OrPAHMYECHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSl, MMEIOIIUE HAPYIICHUS OIOPHO-
JBUTATEIBHOTO amnmnapara, JI0MyCKarTCs Ha aTTECTAllMOHHBIE UCIIBITAHUS B COMTPOBOXKIEHUU acCH-
CTEHTOB-COIIPOBOXIAIOILINX.

[Ipouenypa mpoBeAeHUs] MPOMEXKYTOYHOM aTTECTAllMU JUIsl OCOOBIX CIy4aeB H3J0XKEHa B
«[TonoxkeHnu 0 TEKyIEeM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMKA OOYJaroIInuXCst
no OIIOII 6akanaBpuara, cnienuanuteta u Maructparyps» @I'bOY BO FHOxHo-Ypansckuii [AY.

Or1eHOUHBIE CpeACTBa Kon n HaumeHoBa-
TurnoBble KOHTPOJIBbHBIC 3a/laHusl U (MJIM) WHBIE MaTepUalibl, HEOOXOMMBIE JUIs OLCHKU 3Ha- HHE MHANKATOPA
HUHM, YMCHHU, HaBBIKOB W (WJIM) OIBITAa NEATCIFHOCTH, XapaKTEPH3YIOMHX CHOPMHUpPOBaH- KOMIICTCHIINI
HOCTh KOMIIETEHIIMI B IpoLiecce OCBOCHUS TUCIUTIIMHBI
1. OcoOeHHOCTH METOMOJIOTHH MOJEKYIAPHOW OMOIOTHH KaK pa3Jiesa OHOXIMHU. UA-4.0IIK1
2. JXuBble OpraHn3MBbl M UX KJICTKH. Hcnons3yer 3aKOHBI
3. XMMHYECKHH COCTaB KUBBIX OPTaHU3MOB. U 3aKOHOMEPHOCTH
4. buoxuMmudeckue QYHKIUN CYOKIETOYHBIX CTPYKTYP. OHMOIIOTHIECKHIX
5. XpOMOCOMBI: CTPYKTypa U (yHKIIMOHUPOBAHHE. HayK UM UX B3aUMO-
6. OOGmas cxema peaan3anuy reHeTUIeCKOH HHPOPMAITUH. CBs3el TMpW wu3yye-
7. CTpyKTypa IreHOB M T€HOMOB Y 9YPOKapHOT. TpaHCKPHIIIHS T'€HOB. HHUHM, aHaim3e Ouo-
8. OcobeHHOCTH CTPOEHHS HYKJICO3HI0B H HYKJICOTHIOB. JIOTHYECKUX OOBEK-
9. CoBpeMeHHbIE NIPE/ICTAaBICHHsI O CTPOSHHUH I'eHa. TOB U MPOLIECCOB

10. CtpykTypa XpomMaTuHa.

11. PHK: uPHK, TPHK, pPHK (cTtpoenue u ¢pyHkImm).

12. Otmmume IHK ot PHK.

13. IlpuHIMIIEl KOUPOBAaHKS T'eHeTHYeCKOl HHpopmMarmu B Mojekyie JTHK.

14. TIpyHIUIIEI HOCTPOSHUS MOJIEKYJT HYKJIEMHOBBIX KHCIIOT.

15. MeTozb! BEIIENIEHNS] HYKJICMHOBBIX KHCJIOT U3 PaCTUTENBLHON M )KUBOTHOM KIIETKH.

16. YreBoppl: onpeneneHue, Kinaccupukanus, (GopMyasl penCTaBUTENEH  KIaccoB,
HaxXO)XJIEHHUE B IPUPOJIE, OMOIOTHIECKAs POIIb.

17. Jlunuapl: ompeseneHue, Kiaaccuduraius, GopMyibl MpeACcTaBUTENCH, HaXOXKICHHE B
npupoae, ouosorndeckasl ponib, GU3NIECKHe W XMMHUYECKHE CBOIMCTBA, CIIMPTHI BXOISIINE B
COCTaB JIMITH/IOB.

18. AMUHOKHMCIIOTBI: OmpezerneHue, kiaccudukanus, (GopMynbl TpeacTaBUTENeH, peakuus
00pa3oBaHMs M3 HUX IOJHIENTHAA, XUMHYECKHE CBOWCTBA aMHHOKHCIIOT U OMOJIOTHYECKOe
3HaYEHUE ITUX PeaKIHi, OMoIorHYecKast poib aMUHOKHUCIIOT.

19. benkn: ompenenenue, KiaccuUKaLUs, KpaTKas XapaKTEpUCTHKa KaKIOro Kiacca,
Ouosornueckast poiib.

20. benkn Kak OCHOBA CTPYKTYPHI KJIETOK M UX ()YHKIIMOHUPOBAHMSI.

21. Crpoenue O6enKOBOM MOJICKYIIBI: BUIIBI CBA3EH OCIIKOBOI MOJIEKYIIbI, YPOBHH OpPraHU3alyy.
22. Tlonstitre 0 TIOOYIAPHBIX ¥ GUOPHILIAPHBIX OeIKaX, IPUMEPHI.

23.IIpotenHbl:  ompeneneHue,  KIACCU(UKALMSA,  XapaKTEPUCTHKA  IIPEACTABUTEIICH,
HaXOX/ICHHUE B IIPUPOJIE, ONOTIOTHIECKas! POIIb.

24.TIporenapl: omnpeneieHHe, CTPOCHHE, KiIAacCU(pUKamUs, HaXOXKICHHE B HPHUPOIE,
OGuonornyeckas posib, KpaTkasi XapaKTepHCTHKA OTICJIbHBIX TPYIIL.
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25.00MeH BeliecTB: MOHATHE 00 OOMeHe, 3Tambl OOMEHa, MX XapaKTepHCTHKA (MECTO
JIOKQJIM3allMU B OpraHu3Me, Kakue ()epMEHTHI y4acTBYIOT Ha Ka)XKJOM JTare, SHepreTUueCKUM
OaraHc, 3HaYEeHUE Ka)KI0TO 3Tara).

26.00MeH sHepruu: NHOHsATHE 00 OOMEHe, JTambl OOMEHa, MX XapaKTepUCTHKa (MecTo
JIOKQJIM3allMU B OpraHU3Me, Kakue ()epMEHTHI y4acTBYIOT Ha KaXKJOM dTare, SHepreTHIecKuii
OasaHc, 3HaYEeHUE Ka)KA0TO 3Tara).

27. Tlonstue merabonmsMma. L{eHTpaapHbIE U cIIeIHaTbHBIE METa00INIEeCKIEe TyTH.

28. TlonsTre 06 kaTabomuueckux, aHAOOIMIECKHUX U aM(PHOOOTNIECKUX IMYTAX.

29. brionorndeckoe OKHCIICHHE: TEOPWH OKHCIHTENbHBIX TnpomeccoB (baxa, [Namamumna,
COBpEMEHHAs TEOPHSI).

30. Pois BeICOKORHEpTeTHYECKHX (pocdaToB B Onosnepreruke. bromornaeckas poms ATP.

31. Poxp MakpO3pruYecKuX COeINHEHNH B OOMEHE BEIIECTB U SHEPTUH.

32. CybctpatHoe ochopunpoBaHue, 3HAYCHUE B OMOIHEPTETUKE KICTKH.

33. OxkucnurensHoe HoChHOPHUITUPOBAHUE, 3HAUCHUE B OMOIHEPTETHKE KICTKH.

34. JlpixatenpHass nenb (GEepMEeHTOB, XapaKTEpPHUCTHKA, JIOKAIM3AIMsS MECT COMNPSIKECHHS
okucieHus ¥ GochopmInpoBaHusL.

35. bruosnornueckoe OKUCICHUE U €r0 3HAYCHUE B )KUBOM OpraHU3ME.

36. depMeHThI, YUACTBYIOIINE B OMOJOTHUECKOM OKHCICHHUU.

37. XapakTepuCTHKa  OKHCIHUTEIFHO-BOCCTAHOBUTENIBHBIX  IIOTCHIMANIOB  JBIXaTEIbHBIX
MIEPEHOCUYHKOB.

38. DHepreTnyeckoe 3HAYEHHE CTYNEHYATOrO TPAHCIOPTA BJICKTPOHOB OT OKHCISIEMOTO
cyOcTpaTa K MOJICKYJISIPHOMY KHCIIOPOY.

39. Opranusanysi KOMIIOHEHTOB JIBIXaTEJILHOM LeTIH.

40. [TonHble ¥ peayLMPOBaHHBIE IbIXaTEIbHbIC LICTIH.

41.TlpencraBneHusi O MeXaHU3Max CONpSDKEHHS OKucieHuss u  QochopunrpoBaHus B
JIbIXaTeJIbHOM Lenu. XeMHOCMOTHYeCKas Teopuss Mutyenna.

42. Mexanusm obpaszoBanusi ATO.

43. Iukn Kpebca winm UUKI TPUKAPOOHOBBIX KHCJIOT: 3HAYCHUE, MECTO JIOKAJIM3AIUH,
peakuuu, GepMEeHTHI, SJHEPreTHYESCKUI UTOT.

44. Metabonmnaeckne cBs3u nukia Kpedca c oOMeHOM OEIKOB, )KHPOB, YIIIEBOIOB, PEAKIINH.
45. Ampubonmueckoe 3HaueHHe nukia Kpebca. HeoOxomumocTs aHAIIEpOTHUECKUAX ITyTEH,
MIOTIOJTHSIOIIMX 3a11ac KOMIIOHEHTOB, YYaCTBYIOIIUX B IIUKIIC.

46. OOMeH yTIeBOIOB: OMOIOTHYECKas POJIh YTIIEBOIOB.

47. TlumeBapenue yrnieBonoB. BcachlBaHME MOHOCAxXapHuIOB B TOHKOM KHIIEYHHKE M HX
JaNbHEHIINHA TpaHCIIOPT. [IIIOKO3HBIE TPAHCTIOPTEPHI.

48. AHa0oM3M yIIIEBOJIOB (CHHTE3 IIIMKOTeHA) IIMKOT€He3 U INIMKOTEHOTeHE3.

49. AHadpoOHBIIT KaraboaM3M YIIIEBOIOB. [JIMKONM3 M TIIMKOTEHONM3, BHYTPHKIETOYHAS
JIOKJIU3A1IMs TPOIIECCOB.

50. luxoToMHUYECKUii pacnaj] yriieBOAOB: SHEpreTuieckas 3 HeKTuBHOCTb.

51. Buzsl 6poskeHus yIIeBO0OB: MOJOYHOKHUCIIOE, YKCYCHOKHUCIIOE, CITUPTOBOE.

52. A3poOHBIN KaTaboIU3M YITICBOAOB. A3pOOHKIA METa0OIM3M MTUpPYyBATA.

53. TTenTo30ocdaTHBI MyTh OKUCICHUS YIIEBOJOB, OMOJIOTHYSCKOE 3HAYCHHUE.

54. Perynsius yriieBOJHOTO 0OMEHa.

55. OOMeH TUIUI0B: OHOJIOTHYECKAS POIb.

56. [TumeBapeHye JIMIIAIOB, POJIb JKEIUH B POLIECCaX MUILEBAPECHUSL.

57. BcacbiBaHUE IPOAYKTOB PACIHICIUICHUS JIUITAAOB M UX TPAHCIIOPT B )KUBOM OpTaHU3ME.

58. PecuHTe3 JIHMIHUIOB.

59. Karabonu3m JIMIKUI0B: THAPOIUTHYECKUIT pacna] )KHpoB, Gocdariios, CTEpHIOB.

60. Metabosu3M NIHLeprHa.

61. Karabosmn3m jXKUPHBIX KUCIIOT.

62. KeToHOBBIE TeJ1a KaK HCTOYHHUK YHEPTHH.

63. Anabosnmam  nunuaoB:  cuHTe3  nimiepuHa, BXXK  (MUTOXOHApWAanbHBIA U
HEMUTOXOHIPUAJILHBIN ITyTH CUHTE3a), XHpPa, pochaTHIos.

64. brocuHTE3 X0JeCTepruHa U KETUHBIX KUCIIOT.

65. Perymsust munugHOrO oOMeHa.

66. B3anmocBs3b 0OMeHa YIIICBO/IOB, JIMITHAOB, OEJIKOB: CXOJICTBO U OTIAMYHE KaTaboiau3Mma.
67. bruonornueckast posib OEIIKOB.

68.IlonsiTue O OHOJOTMYECKOM MHUHMMYME OCIIKOB, 3aMEHHMbIC M He3aMEHUMBIE
AMHHOKHCIIOTHI, OMOJIOTMYeCKast IIEHHOCTh Oerka.

69. O6MeH Oe/IKOB: MUIIeBAPCHUE AMUHOKHUCIIOT, HEHTPAIM3anns IPOIYKTOB THHCHUSL.
70.Karabomm3am OENKOB:  THAPOJIMTHYCCKHU pacman Oeika, MPOMEKYTOYHBIH OOMeEH
aMHHOKHCIIOT, I€3aMUHUPOBaHNE, IEPEAMUHUPOBAHHUE, 1EKapPOOKCHINPOBAHUE.

71.1lytn oOpa3oBaHWsi W HEHTpaIM3allMd amMMHUaka (YeThIpe THUMA JIe3aMHHHPOBAHHUS),
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o0pazoBaHHe COJICH, aMUJI0B, MOUYEBHHBI, MOYEBOH KUCIIOTHI.

72.00MeH OenKoB: NUIIEBAPEHUE AMHHOKHCIOT B KHIICYHUKE >KUBOTHBIX IO/ BIIMSH
MHUKPO(DIOpHI, HEUTpaIU3aLyst MPOIYKTOB THUCHUSL.

73. AHabonu3M OeJKoB: dTaIbl OMocHHTE3a OeNKa, poJib HYKJICHHOBBIX KHCIIOT B OMOCHHTE3e
0enKa 1 MEXaHU3M €ro pPeryssium.

74. Tpancnsiust (OmocuHTe3 0Oe€ika): CHCTeMa aKTUBALMM M TPaHCIIOPTa aMHHOKHCIIOT B
prOOCOMBL.

75. BenokcuHTE3UPYIOIIas CUCTEMa KIIETKH.

76. VMHuIManys, IOHTanust U TEPMUHALMS TPAHCIIALIUH.

77. TlocTTpaHCIAIIMOHHBIC MOIM(DHUKAIINH TTOTUIICTITHIHON TeTIH.

78. OOMeH XpOMOTIPOTEHIOB.

79. CtpoeHue, CBOWCTBA U OHONIOTHYECKAs POIIb HYKJICOTHIOB.

80. Ctpoenue, cBoicTBa U OMOIOTHYECKasi POJIb HYKIEHHOBBIX KUCIIOT.

81. CoBpeMeHHbIE NpEACTAaBICHUS 00 YPOBHSX CTPYKTYPHOH OpraHM3allii HYKJIEHHOBBIX
KHUCIIOT.

82. IHK: mexaHu3M XpaHEHUs M Iepelayd HacJeJCTBEHHOW WH(OpMalUK JOYEePHUM
KJIETKaM.

83. PHK, Bumpl, cTpocHHe, OHOIOTHYECKAs POIb.

84. HyxkneonpoTenasl: ONpeNeNeHne, CTPOCHUE, KIacCU(UKALMS, XUMHUYECKHE CBOMCTBA,
OGuonornyeckoe 3HaUCHNE, HAXOXKICHUE B TIPHPOJIE.

85. OOMeH HyKJICOTPOTEH/IOB.

86. Perumkamust JJHK: TO9HOCTH perumkarmu, pernapaTiBHbBIN cuHTe3, permmkanus JJHK y
9YKapHUoOT.

87. Tpanckpunuus (6uocunrez PHK)

88. Perynsius 6enkoBoro ooMeHa.

89. OOMeH BelecTB — Kak €JJMHOE 1IeJI0e.

90.OcHOBHBIE ~ aCHEKThl ~ peryjsuud  MeTaboiu3Ma: Ha  YpPOBHE  TPaHCKPHIILUH,
AUIOCTepUYCCKast  peryisanus (epMEHTOB, KOBaJieHTHas Moaupukanus (EepMEHTOB,
rOpMOHaJIbHAsl 1 MEMOpaHHast peryJsiiys, i3MeHeHHEe KOHLEHTPAI[M1 MeTa0O0IUTOB.

[IIxana v KpUTEpUM OIEHUBAHUSI OTBETA 00YUAIOIIETOCs MPECTAaBIEHBI B TAOIHUIIE.

IIkanaa Kpurtepuu oneHuBanus

- 00yJaroNUiics MOJHO YCBOUJ YUEOHBII MaTepua;

- MOKa3bIBaeT 3HAHME OCHOBHBIX IOHSTUH JAUCHUIUIAHBI, TPAMOTHO MOJIL3YETCA TCP-
MHHOJIOTHEH;

- NIPOSIBJIAET YMEHHE aHaJM3MPOBaTh M 00001IaTh HH(POPMALIMIO, HABBIKH CBSI3HOTO
OIMCAHWS SBICHUH U IPOIECCOB;

Otuenka 5 - ICMOHCTPHPYET YMEHHE H3JIaraTh Marepuall B OMPEACICHHON JOTHYECKO# moce-
(OTIMYHO) JIOBaTEIbHOCTH;
- MOKAa3bIBACT YMEHHE WILIFOCTPUPOBATH TEOPETHYCCKUE MOJIOKEHUS KOHKPETHBIMHU
MIpUMEPaMU;

- IEMOHCTPHUPYET CPOPMUPOBAHHOCTD M YCTONYMBOCTD 3HAHUH, YMEHHI 1 HABBIKOB;
- MOTYT 6BITB JONYHICHBI OJJTHA—ABE HETOYHOCTHU IIPHU OCBCIIECHWHU BTOPOCTECIICHHBIX
BOIIPOCOB.

- OTBET YAOBJICTBOPSICT B OCHOBHOM Tpe6OBaHI/IHM Ha OLCHKY <<5)>, HO IIPpHU 5TOM UMECT
MECTO OJJMH U3 HCAOCTATKOB:

(OX[(I);}:EOA; - B yCBOEHUH y4eOHOTO Marepuaa JOMyIIEHbI TPOOEITbl, He NCKa3WBIINE CONEPIKaHNE
OTBETA;
- B M3JIOKEHUHW MaTepualia JOMyleHbl He3HAYUTEIbHbIE HETOYHOCTH.
- 3HAHWE OCHOBHOTO IPOTPAMMHOI0 MaTepHaia B MUHUMAIEHOM 00beMe, OTPEIIHO-
CTH HENPUHUUIIHAIBHOTO XapaKkTepa B OTBETE Ha dK3aMEHe: HEeMOJIHO MJIM HEemocie10-
BAaTEIILHO PACKPHITO COJEpIKaHUE MaTepuaia, HO IMOKa3aHo 00IIee MOHUMaHKUEe BOIPO-
Ornenka 3 COB, M
- UMEJIHNCH 3aTPYIHCHUS WM JOMYIICHBI OMIMOKU B ONPEICIICHIH MOHATHH, UCTIONb-
(YAOBIIETBOPUTEIHHO)

30BaHUM TEPMHUHOJIOTHH, OMUCAHUM SBJICHUM M MPOLECCOB, UCIPABJICHHBIE MOCIE
HABOJSIINX BOTIPOCOB;

- BBIABIICHAa HEJOCTATOYHAS C(OPMHUPOBAHHOCTHh 3HAHWH, YMEHUI M HaBBIKOB, 00Y-
YArOIIUIiCS HE MOXKET MPUMEHUTH TEOPHIO B HOBOH CHTYAIIHH.
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(HEeyIOBIETBOPUTEIIHHO)

OIIMOKHU IIpU OTBETC HAa BOIIPOCHI;

Ouenka 2 y4eOHOr0 MaTepHuana;

HaBOIANINX BOIIPOCOB;

1 HaBBIKH.

- HpO6€J'H>I B 3HAHHAX OCHOBHOT'O IPOTPpaMMHOI0 Marepuajia, NPpUHIOUINHAJIBHBIC
- 06Hapy>KeHo HE3HaHUE WM HEIMOHMMaHue Ooblield W Haubojee BaKHOM 4acTh

- 0N YyIICHBI OIIMOKYU B OIpCACIICHNN HOHHTHﬁ, Ipu UCIOJIB30BaHUXU TEPMUHOJIOTHH,
B OINMCAaHUU SBJICHUN M IpoUecCOB, KOTOPbIE HE HCHOPABJICHBI IMOCJIC HECKOJbKHUX

- He chopMHUpPOBaHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHUS

TecToBbIE 3aJaHUS K IK3aMCEHY

Ne Or1eHOUHBIE CPEACTBa Kon 1 HanmeHoBaHue
TunoBble KOHTPONBHBIE 33aHKUS W (WIIM) MHBIE MaTepualbl, HEOOXOAUMBIE /g | MHAUKATOpa KOMIETCHIMH
OIIGHKU 3HAHWM, yMEHHI, HABBIKOB U (WJIN) OMBITa JIESTEIHHOCTH, XapaKTepU3y-
I0MIMX CPOPMUPOBAHHOCTh KOMIIETEHIIMH B IPOIIECCE OCBOCHHUSI JMCIIMILINHBI
1 PexombOunanTasie JJHK — momexyner IHK, monydeHHsle  myTeM coeamHe- Ul-4. OlK 1
HHS NPUPOIHBIX M cUHTeTHUeCKUX (parmMenToB JJHK ¢ Mosekynamu, crioco6- Hcnonb3yer 3aKkoHbI 1
HBIMH PETUIMIUPOBATHCS B KIIETKE. 3aKOHOMEPHOCTH OHOI0-
. TMYECKUX HAayK U UX B3a-
1. BHE XMBOH KIETKH 2. B APOXIKEBBIX KIETKAX N
3. B pacTUTENbHBIX KJIETKAX 4. B xieTtkax rpu0oB MMOCBASCH TDH H3YICHHH,
aHaIM3e OMOJIOTUYECKUX
2. ITpoxapHOThI — OTHOKJIETOYHBIE OPTaHU3MBI, KJIETKH KOTOPBIX HE COJEpKaT
00BEKTOB U MPOLIECCOB
1. KJIETOYHYIO CTEHKY 2. sapo
3. BaKyoJlb 4. XJIopornaacT
3. [{uronnasMa B KIETKE ...
1. HeoIBMXKHA 2. HOCTOSIHHO MEJUICHHO JIBIDKETCS
3. XpaHHUT HACIIEACTBCHHYIO HH(OPMALHIO
4. coJIep>KUT 3eJICHbIH MUTMEHT XJIOPO(PUILT
4. 3eeHbIe TebIla KIETOK pacTeHUH (IIJIaCTH/IbI) HA3bIBAIOTCS
1. xpoMorTacTaMu 2. nedKoIlacTaMu
3. IMrMeHTaMHu 4. xJopoIruiacTaMu
5. ['pymniry KJIeTOK, MIMEIOIIHNX CXOJHOE CTPOCHHE U BHITIOIHAIOIINX ONIpeIeIeHHBIE
(YHKIMH, Ha3BIBAIOT
1. opranuzmom 2. opraHoMm
3. TKaHbIO 4. xpomMocoMoit
6. [TpoYHOCTE ¥ yNIPyrocTh PaCTEHUSIM NPHUIAET TKAHb
1. moxpoBHas 3. obpa3oBarenpHas
2. MexaHn4ecKas 4. npoBopsias
7. PacTBOpeHHBIE B BOJIE MUTATEJILHBIE BEIIECTBA MIOCTYTAIOT OT JIMCTHEB K KOPHIO
10 TKaHU
1. HTOKpOBHOM 3. obpazoBarensHON
2. MEXaHUIECKOH 4. mpoBozsIIeH
8. Co3nanue 1 HAKOIJICHHE TTUTATEIHHBIX BEIIECTB y PACTCHUN 00eCIIeunBacT TKaHb
1. obpazoBarenpHAS 3. OCHOBHaA
2. MexaHWJecKas 4. moxpoBHas
9. KrneTky okpyXaeT u OTAEISET OT BHEITHEH CPEabl
1. keroynas MmemOpaHa 3. aapo
2. XJIOPOILTACTHI 4. BaKyoJlb
10. B Bakyomnsx HaKamIuBaeTcs ....
1. K1IeTOUHBIN COK 3. xnopo¢uin
2. IMTOIlJIa3Ma 4. Bona
11. Bsi3koe nonyxkuakoe cogep>kuMoe KIETKH, KOTOPO€E MOCTOSIHHO JBIDKETCS ...
1. xeroyHas MeMOpaHa 3. sapo
2. IMTOIIJIa3Ma 4. BaKyosb
12. TkaHb pacTeHHi ...
1. HepBHas 3. MblILLIEYHAs
2. IpoBOASIIAS 4. srimTennanbHas
13. W3 nepeunciaeHHOro He COACPKUTCS B )KMBOTHON KIIETKE:
1. xnerouHas MmeMOpaHa 4. BaKyoJb
2. OUTOIIIa3Ma 5. sapo
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3. KJIeTOYHAs CTCHKA 6. XJIOPOILTACThI

14.

MarneHbKue 3eeHbIe TeNbIla B KIETKaX pacTeHuH . ..
1. mopsr 3. pubocoMsl
2. XJIOpOILIACThI 4. TKaHu

15.

Baxneiimas 4actb KJICTKH, B KOTOpOﬁ COACPIKUTCA HACJICACTBCHHAA I/IH(i)OpMaIII/IH

1. xneroyHas MeMOpaHa 3. saxapo
2. nuToIIa3Ma 4. BakyoJIb

16.

XPOMOCOMSH ...
1. mepeHOCAT NUTATENbHBIE BEIIECTBA B KIIETKE
2. HAKAIUIMBAIOT MTUTATENbHBIEC BEIIECTBA
3. 00pa3yroT OpraHuYeCcKUe BEIeCTBa
4. nepenaroT HacIECTBCHHBIC PU3HAKI

17.

Tkanp — 370 ...

1. Tpynna KIeToK, pacroJI0KEHHBIX PAOM B TEJI€ paCTEHUH

2. COBOKYITHOCTb KJIETOK M MEXKJIETOUHOTO BEIIECTBA, UMEIOLINX 00Iee
MIPOUCXOKACHUEC, CTPOCHUE U BBIIOJTHATOMIUX OHpeHeJ’IéH_‘HLIe (byHKHI/II/I

3. BCe KJICTKH, 00pa3ylolliye JaHHbIN OpraH pacTeHHs

4. BelecTBO, BhICNIIEMOE KIETKAMHU JIJIsl 3aIIUThI PACTCHUS

18.

[TmacTunel MOTYT OBITH
1. cunumMu 4. 6enpIMu
2. Y€PHBIMHU 5. 3enéHBIMU
3. OecIBETHBIMH 6. KpacHBIMH, JKENTHIMHU FUTH OPAHKEBBIMH

19.

K pacTuTensHBIM TKaHSAM, B COCTaB KOTOPBIX BXOJAT TOJBKO KU "BBIC KIICTKH,
OTHOCSTCS

1. ocHOBHBIE 4. mpoBozsue

2. IOKPOBHBIE 5. MEXaHUYeCKHE

3. 3amacarouue 6. 00Opa3oBaTeNbHEIC

20.

VYKaxkuTe 1nocie10BareIbHOCTb IPOLIECCOB, MPOUCXOASIIUX B KIIETKE MPH €€
JIEJIEHUU.

1. yaBoeHHEe XpOMOCOM

2. JeneHUWe KJICTKH Ha JBE IOUYEPHUE

3. apepHas 000JI0YKa Pa3pyIIAETCs, XPOMOCOMBI PACIHOIAraroTcs B
SKBaTOPUAIbHOU MJIOCKOCTH KIIETKU

4. XpOMOCOMBI PaCXOASTCS K MOJI0CaM KJIETKH

5. ohopMITIIOTCS [1BA SIIpa

21,

B cocraB xodepmentHoit popmbr HS-KoA Bxomqut Butamu B...
1.3 3.2
2.1 4.5

22,

B cocTaB xoepMeHTHOI (hOpMBI a9pOOHBIX JETHIPOTeHa3 BXOIUT BUTaMHUH B ...
1.3 .
2.1 4.5

23.

Jst iposiBIeHUsI OMOJIOTMYeCKON akTUBHOCTH KodepMeHTHOH popmbl NAD
aHa’pOOHBIX JIETHIPOTeHa3 He0OX0IMM BUTaMHH B ...

1.3 3.2

2.1 4.5

24,

B nporieccax 6MOIOrHYECKOr0 OKMCIICHUS! y4acTBYIOT (hepMEHTHI Kilacca
1. okcunas 3. OKCHIOpEayKTa3
2. u3omepas 4. a3

25.

@DepMeHTHl ABIXaTENBHON ILENH - JeTHAPOreHasbl, KO(PEPMEHTOM KOTOPBIX
apisiercs HA /I, kKaTann3upyroT peakium ...

1. ruaponm3a cyocTparToB 3. OBP B ana’poOHO¥i cpenie

2. OBP c yuacTtueM Kkuciopoja 4. mepeHoca 2IEKTPOHOB

26.

AH33p06HLIC ACTUAPOTrCeHAa3bl B CBOEM COCTAaBE COACPIKAT KO(l)epMeHT .
1. DA 3. NAD
2. ®MH 4.KoQ

27.

B nmpixatenbHON nenu (epMEHTOB HpPU  TMEPEJadd MPOTOHOB M DJICKTPOHOB C
®AJl Ha kucnopon ¢ oopazosanueM HoO; obpasyercss  monekynsl ATO.

1.3 3.2

2.1 4.4
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28.

(I)CpMGHT ,HLIX&TCHLHOﬁ LECIH, B COCTAaB KOTOPOI'0 BXOJUT aTOM 3KEJI€3a, Ha3bIBa-
€TCA .....

1. ¢penonaza 3. MOHOAMUHOOKCHa3a
3. IUTOXPOMOKCHIA3a 4. ypuHaza
29. Oxucienue, compsbkeHHoe ¢ pochopuwpoBanueM ADP Ha ypoBHe cyOcrtpara,
Ha3bIBaETCH ...
1. okucnurensHoe GocdopunmpoBanre 3. GHOJIOTHYECKOE OKHCIICHHE
2. cybctpaTHOe hoCcHOPHIHPOBAHHE 4. conpsKeHHOE OKHCIICHHE
30. OxucInTENBHO-BOCCTaHOBHUTENBHBIH noTeHIMan NAD(P) B IpIxaTeabpHOM Ienu
(epMeHTOB paBeH ...
1.-0,32 3.0,30
2.0,82 4.0,29
31. DJEeKTPOHBI, TIEpENAIOIINECs 110 AbIXaTeIhHOH emu (pepMEeHTOB, HA3BIBAIOTCS
«BBICOKO 9HEPTETHIECCKUMM», ECITH KOMIIOHCHT HMEET ..... 3HAUCHHE PEIOKC-
MOTEHIMATA.
1. oTpunaTenBEHOE 3. HOJOXKUTENIBHOE
2. HyJeBoe 4. BBICOKOE
32, Ilens mepeHoca 3JEKTPOHOB U IPOTOHOB IO JBIXaTENIBHON IETIH PacoI0kKeHa B
. KJIETKH.
1. MUTOXOHIPHUAX 3. xpomocomax
2. aape 4. pubocomax
33. [TocnenoBaTenbHOCTD peakiuii, CBA3aHHBIX C IEPEHOCOM BOJOPOJIa Ha KHCIOPO
IIPY Y9acTUH CHENU(PUIESCKUX IEPEHOCIUKOB HJIEKTPOHOB, Ha3bIBACTCA .. ...
LETIBIO.
1. 6uosornueckoit 3. IpIXaTEeIbHON
2. BNIEKTPUIECKON 4. OKUCTUTENHHOMU
34. K xoMmoHeHTaM AbIXaTeNbHON e OTHOCATCS (DEPMEHTHI ...
1. neruaporeHassl 3. ruaposIa3bl
2. nunassl 4. nurassl
35. AKTUBHOW YacThIO MOJEKYN ()IaBUHOBEIX ()EPMEHTOB — BTOPOrO THIIA
MIEPEHOCYUKOB JJIEKTPOHOB B JIbIXaTeIbHON e, CITY)KHUT
KOJIbIIO prOO(IaBuHA.
1. M30a1I0KCa3MHOBOE 3. IMPUMHUIHHOBOE
2. mypuHOBOE 4. HUKOTHHAMHUJIHOE
36. B nonHO# fpIxaTenbHON 1enu (epMEHTOB IPH  Iepeiadyn MPOTOHOB U JJIEKTPO-
HoB ¢ NAD Ha kuciopoxn obpasyercas  momekynsl ATO.
1.3 3.2
2.1 4.4
37. Tpernii THN NEPEeHOCUYMKOB 3JIEKTPOHOB B JBIXAaTENBHOM IENM IpecTaBlcH
OEH30XMHOHOBBIM COEIMHEHHEM, KOTOPOE Ha3bIBAETCH ......
1. yOuxuHOH 3. TUTOXpOM
2. NAD 4. FAD
38. UeTBepThIi THII NEPEHOCUYHUKOB AIEKTPOHOB B AbIxaTenbHOH nenu ot KoQ Ha
KHCJIOPOJ IPE/ICTABIICH TPYIIOH Pa3IMYHBIX TeMCOAEPKaIINX OEITKOB,
Ha3bIBAEMBIX ......
1. remMorTo6MHOM 3. mUTOXpOMaMu
2. TeMOM 4. reMOnpOTEHHAMU
39. Cunte3 ATP u3 ADP u H3POj4 3a cuer 3Hepruu, BBIIACISIOMIECHCS NPH TKAHEBOM
JIbIXaHUH, HA3bIBACTCS] OKHCIUTEIbHBIM. ...
1. dochopunmpoBanuem 3. pacmagom
2. CHHTE30M 4. npIxaHueM
40. Mepoii 3ppexkTHBHOCTH NbIXaHUS KaK MOCTaBIIuKa dHeprun s cuHte3a ATP,
MOXET CIIY>)KUTh OTHOILEHHE KOJIMuecTBa CUHTe3MpoBaHHOTO ATP K KoimyecTBy
moTpedIIIeMoro ...
1. Bogopona 3. yIIeKUcIoro rasa
2. Kxuciopoja 4. pocpara
41. Cunte3 ATP u3 ADP u H3PO4 3a cuet sHeprun, BeIAEIAIOLICHCS IPU TKAHEBOM
JIbIXaHWUH, Ha3bIBAETCS] OKHCIUTEIBHBIM. ...
1. hochopunmmpoBanrem 3. paciaom
2. CHHTE30M 4. npIXaHUEM
42, B peaknusax nprxaTenbHON menu ()EpMEHTOB YacTh SHEPIHM HE MPEBPAIACTCS B

SHEPTHUIO MaKpodIprudeckux cBs3eit ATP, a paccenBaercs B BUE....

37




1. Tena 3. 3Hepruu

2. ucriapeHus BOJbI 4. paboTsI
43. Cy6crpatHoe ochopunupoBanue — 31o cuHte3 ATP, npoTekaromuii .. ...
1. B IpIXaTeabHON 1IeTTH 3. B MUTOXOHJIPHSX
2. 3a cyUeT Heprum cyocTpara 4. 3a cueT OKUCIICHUs cyOcTpaTa
44, JpixarenbHas 1enb HEpMEHTOB JIOKAJIM30BaHa B ... MUTOXOHIPHH.
1. MmaTpukce 3. BHyTpeHHEH MeMOpaHe
3. MexxMeMOpaHHOM IIPOCTPaHCTBE 4. BHeniHeit MeMOpaHe
45, VYHHUBepCaIbHBIM COOMpaTesIeM IPOTOHOB B JIBIXaTENbHOW LenH (epMEeHTOB
MUTOXOHZPHI SBISETCS ...
1. HAJ 3. DAL
2. IATOXPOM 4. yOUXWUHOH
46. Bronornueckoe oKMCIEHHE - 3TO. ..
1. cyberparHOoe QochoprmmpoBaHme
2. okucnuTensHOe (oCHOPHITHPOBAHUE
3. mpsAMoOe OKUCIICHUE
4. cB0o0OOAHOE OKUCIICHUE
47. st cunresa 1 monekynsl AT® B npixaTenbHOM 1ieny GepMEeHTOB MUTOXOHAPHIA
Pa3HOCTh MOTEHIINAIIOB MEX/1y OTACIbHBIMU (hepMEHTaMHU TOJDKHA COCTABIIATS ...
1.0,16 B 3.0,32 B
3.0,6 B 4.0,23 B
48. CyOcTpaT B X0[ie¢ XUMHUYECKOW PEaKIuii, CONPSHKEHHONW C NBIXaTENbHON IIETbI0
(dhepMeHTOB, ...
1. mpucoeauHsAET BOAOPOA HWIIH BOTY
2. TepsIeT NEKTPOHBI ¥ MPOTOHBI MITH MPUCOEIUHIET KHCIOPO]
3. IPUCOEMHSET 3JEKTPOHBI U IPOTOHBI MIIM TEPSAET KUCIOPO.
4. TepsieT BOAOPOJ WK BOLY
49. JpIxaTenbHast HEeTb MOXKET (PyHKIIHOHUPOBATh TOJIBKO ...
1. B a9p00HBIX YCIOBHUSIX
3. IpH BBICOKOM OCMOTHYECKOM JaBICHUH
2. B aHa3POOHBIX YCIOBHAX
4. Ipy HU3KOM OCMOTHYECKOM JIaBICHHU
50. @depMeHTHI B IbIXaTeILHOM 1ETN pacIioaaraloTcsi B 3aBUCUMOCTH OT:
1. BEMTMUYMHBI PEAOKC-TIOTEHIIANA 3. OT MOJIEKYJIIPHOH Macchl Oeka
2. 3apsiia MOJIEKYJIBI 4. ¢opMmbl 0eJIKOBOIT MOJIEKYJIBI
51. ITpu oxucieHnu cydcTpara B MOJTHON ABIXaTeIBHOM eTTH (GepMEHTOB
cunresupyercst  ATP.
1.12 3.1
2.2 4.3
52. Monekyna AT® conepxut Makpo3prudeckux(yr) cBs3u(b).
1. omny 3. Tpu
2. nBe 4. HA OgHOU
53. OCHOBHBIM HCTOYHUKOM SHEPTUH B OPTaHU3ME SBIISIIOTCS ...
1. 6enkn 3. )KUpBI
3. yrieBojsl 4. MAnuab
54, KommuectBo  monekyn AT®, cuHTe3upyemMblX B  a’poOHYIO  CTaJHIo
SHEPreTUIECcKOro 0OMeHa, COCTaBIIsET .. ..
1.36 3.18
2.3 4.38
55. [Tpu okucnurensHOM pacniazie 1 T OEJIKOB MIIM YIIICBOAOB BBIIEISETCS SHEPTUS B
KoJIn4yecTBe .... KJ[x.
1.17,2 3.10,2
2.39,1 4.57
56. ITpu okucnuTensHOM pacnazge 1 r xupa odpasyercs sHepruu ... KIx.
1.39 3.32
2.30 4.26
57. I'maBHBIM 3HEPTreTHYECKUM HCTOYHHKOM Ui cuHTe3a AT B KIIeTKax sBIseTCA
1. MUHEpaIbHbIE COJIN 3. aMUHOKHCIIOTHI
2. BUTaMHUHBI 4. rmoko3a
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58.

B ana’poOHyI0 CTaguio SHEPreTHYeckoro oOMeHa CHHTE3UpYeTcs .... MoeKyn
ATO.

1.2 3.38

2.6 4.3

59.

DHeprusl, BbIACIsICMAas B OpraHU3ME MPH pacraje TIIOKO3bI, MPEUMYIICCTBEHHO
pacxojryercsi Ha IpoLecc ...

1. cunteza ATD 3. pacrieruieHue OeIKOB

2. TUAPOIIN3 KHUPa 4. cMHTE3 X0JecTepruHa

60.

Huk Kpebca B )KHBOM OpraHU3Me BBITIONHSAET ....POJb.
1. 3HEpreTHYECKYTO 3. mIacTHYECKyTO
2. HHTETPUPYIONTYIO 4. peryIATOPHYIO

61.

Hukn Kpebca MoxeT IpoTeKaTh TONBKO ...
1. B @3pOOHBIX YCIOBHUIX
3. Ipu BBICOKOM OCMOTHYECKOM JaBICHUH
2. B aHadPOOHBIX YCIOBHUIX
4, IIpU HU3KOM OCMOTHUYCCKOM HOaBJICHUU

62.

OcHoBHBIM HcTouyHHKOM AT® B opranu3zMe sSBigeTCs MpoLece ...
1. cybcrparHoro dochopunupoBanus
3. okucauTeNBEHOTO (hochHOPHIUPOBAHHUS
2. MUKPOCOMAJIbHOT'O OKUCJICHUS
4. ruponu3a noJruMepoB 10 MOHOMEPOB

63.

OOMeH 3Hepruu MpoUCXoAnT
1. Mexny BHEIIHEN CPEOW U OPraHU3MOM
2. B IUILECBAPUTEILHOM TPAKTE
3. TOJIBKO BO BHYTPEHHEH Cpesie OpraHu3Ma
4. TOJIPKO B MHUTOXOHIPHSIX

64.

B xuBom oprannszme Monekysbsl AT® cHHTE3UPYIOTCS B XO/€ MPOLIECCOB ...
1. pacmieneHne CI0XKHBIX BEIECTB
3. BBIBE/ICHUS IPOAYKTOB OOMEHA
2. cuHTe3a OENKOB, )KUPOB, YTIIEBOOB
4. nmunieBapeHust OeJIKOB, )KUPOB, YTIEBOIOB

65.

Bribepure npaBuisHOe yTBepxkaAeHUE. «Monekynsl AT® B )KUBOM opraHusmMe
L
1. He ABISIOTCA UCTOYHUKOM SHEPTHU
3. HE y4acTBYIOT B CUHTE3€ BELIECCTB
2. y4acTBYIOT B CHHTE3€ BEIIIECTB
4. cUHTE3MpPYIOTCS HA CTAIMU aHA0OIHM3Ma

66.

Bribepure npaBunsHOE yTBepxkaeHUE. «Monekynsl AT® B )KHBOM opraHu3mMe
.
1. SIBISIFOTCST HICTOYHUKOM TeIUIa
3. He yJacTBYIOT B CHHTE3€ BEIIECTB
2. HE SBISIOTCS ICTOYHUKOM TeIuIa
4. cUHTE3MpPYIOTCS Ha CTAIUU aHa0OoIHM3Ma

67.

OHepromnpeoOpa3yomuMyu MeMOpaHaMHu SBIISIFOTCS ...
1. snepnas memOpaHa 3. BHEWIHSI MeMOpaHa MUTOXOHIPUN
2. nM3ocoManbHas MeMOpaHa 4. BHYTpeHHsISI MeMOpaHa MUTOXOHJIPHU

68.

9HCpFOCOHpﬂFaIOH_[HMPI HNOHAMM SBJISAKOTCA ...
1. Mg? 3. Ca?*
2. H* 4.CI

69.

K skHBOM OpraHn3Me MakpOIPrH4eCKUM COEANHEHUSAM OTHOCSTCS ...
1.rmok030-6-hocdar 3. AT®
2. YKUPHBIE KUCJIOTHI 4. xpeaTHHVH

70.

B oprannsme mytem OKHCINTEIBHOTO (GOCHOpHINpOBaHUs HapadaThIBaeTcs ... %
ATO.

1.90 3.100

2.75 4.50

71.

Cunre3 AT® myreM OKHUCIMTENBHOTO (OCHOPHINPOBAHUS COMPSIKEH C:
1. TIIOKOHEOTEHE30M 3. CHHTE30M TPUTIHLEPUIOB
2. 1e3aMUHUPOBAaHUEM aMHMHOKHCIOT 4. IIeNbl0 TKAHEBOIO AbIXaHHUs

72.

OcHoBHoe konnyecTBO AT® B KJIE€TKE CUHTE3UPYETCA B ...
1. PHIOIIIA3MATHIECKOM PETHKYIIyME 3. agpe
2. IA30cOoMax 4. MUTOXOHIPHUSIX
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73.

FI/IHOTCSa, O6’I>$ICHHIOHIE[H MECXaHHU3M OKHCJIUTECIBHOI'O (bOC(l)OpI/IHI/IPOBaHI/ISI,
Ha3bIBacTCA ....

1. XemHuocMoTHYECKAS 3. XMMUYECKOTO COTIPSKCHUSA

2. MeXaHO-XUMHYECKas 4. KOH(IJOpMaHI/IOHHOI‘O COOTBCTCTBUA

74.

VYcnoBus, HeobOxomumble g cuHTe3a AT® 1myTeM  OKHUCIUTEIHHOTO
¢dochopunupoBanus, - 31O ...

1. menmocTHOCTh MeMOpaHbl 3. IPUCYTCTBHE HOHO(OPOB

2. npucytctue Ca®* 4. mepeHoC ISKTPOHOB 110 JIBIXaTSILHON IEMH

75.

®epMeHT, Katanusupyoomuid cuHte3 AT® B mpolecce OKHCIUTEIBHOTO
¢dochoprmpoBanus, - 3TO ...

1. AT®-cunTaza 3. KpeaTHHKHHAa3a

2. TeKCOKHHAa3a 4. pocdaraza

76.

IIpu nepenoce oxHoii mapsl anekTpoHOB 0T HAJIH> K kucnopony B
IBIXaTENBHON IIeTH (PepPMEHTOB CHHTE3UpyeTcs ... MoJeir ATD.
1.12 3.2
2.38 4.3

7.

B I TK yrunusupyercs, NpeBpamiasch B 3HEPTHIO. ....
1. aMMHaK 3. rimoko3a
2. anetmii-KoA 4. MoueBast KUCJIOTa

78.

B kodepmentax HAJI u HAJI® HemocpecTBEHHBIM MIEPSHOCUYMKOM BOIOPOIa
SIBIISCTCA ...

1. IUPUANHOBOE KOJIBLIO;

2. ypUHOBOE KOJIBIIO;

3. ocraTtku HoCPOPHOI KUCIOTHI;
4. NTMPUAMHOBOE U ITyPHHOBOE KOJIBIIO

79.

B cocTaBe HyKJICOTHIOB IPHCYTCTBYIOT:
1. a30THCTOE OCHOBaHME, TITIOK03a, (hocopHas KucioTa.
2. apoMaTHYeCKHH aMUH, IeHTO3a, (hochopHast KHCIOTA.
3. a30THCTOE OCHOBAHME, MIEHTO03a, (pocopHas KUCIOTA.
4. a30THCTOE OCHOBAHUE, IEHT03a, MOJIOYHAsl KUCJIOTa

80.

AHa3poOHbIC IETUAPOTeHA3bl B CBOEM COCTaBE COIEPIKAT KODEPMEHT ...
1. DA 3. HAQ
2. DMH 4.KoQ

81.

ITpu nepenaun nmpoToHOB M 3eKTpoHOB ¢ PAJ] Ha kuciopos ¢ oOpazoBaHHEM
H20; obpazyercst  monekynbl ATO.

1.3 3.2

2.1 4.4

82.

Benku, cocrosiupe 6oJiee 4eM U3 OJHOM MOJUIICTITHIHOM 1IETIH, Ha3bIBAKOTCS:
1. momu yHKIIOHATEHBIMU 3. OMUTOMEPHBIMH
2. IOJTMMEPHBIMH 4. CHHTETUYCCKHMH

83.

CyOcTpaT OKHCIICHHUS - 3TO BEILIECTBO, KOTOPOE B XO1€ XUMUIECKUX PEaKInit
1. mprcoequHsIET BOAOPO.T
3. TepsieT NEKTPOHBI, IPOTOHBI WX TIPUCOEAUHSAET KUCIOPOJT
2. TepseT KUCIOPOA 4. TepseT Bony

84.

B cocras xodepmenta HAJl 3aBHCHMBIX ETUAPOTEHA3 BXOIUT BXOJHT .. ..
1. B2 2.Bs
3.Bs 4. B;

85.

KOHEYHBIM MPOIYKTOM OKHUCIICHHSI )KHPOB U YIJICBOIOB B OPraHU3ME SIBIISTIOTCSL. . .
1. CO HxO 3. CO2u Temno
2. H0, CO, AT® 4. CO2, HO, ATD

86.

DHepreTU4ecKy Ul OpraHu3Ma HauboJiee BBITOJICH ITyTh OOMEHa yIiIeBOJIOB,
WAYLIUHA 10 ... IYTH.

1. amoTomMuuecKoMy 2. TIXOTOMHYIECKOMY

3. meHro30ochaTHOMY 4. TIIUKOJIUTHYECKOMY

87.

OCHOBHBIM HCTOYHHUKOM SHEPTUH B OPTaHU3ME SBILIFOTCS:
1. 6enkn 2. XKUPBI 3. yrineBojsl 4. dpochommmnusl

88.

DHEpPreTUYeCKUMU CTAHLIUAMHU KIIETKU SIBIISIOTCA ...
1. pubocombl 2. MUTOXOHJIPUU
3. BHIOOIUIA3MATHYECKas CETh 4. TN30COMBI

89.

(DepMeHT O-aMujia3a KaTaJIUu3upyeT peaKklunio:
1. C5H1005)1’1 + YV 1®-rmoxo3a ---> (C6H1005)n+1 + VD
2. CeH1206 + AT® — CgH1106-POzH, + AJl®
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3. (C¢H1005)n + H2O -— nmekcTpuHBI ---> MaNbTO3a
4. (CgH100s)n + H,0 — (CeH1005)n-1 + riroko3a

90.

Pacmaj rimiKoreHa B MeY€HH BKIIFOYAET ITATHI . ..
1. rmroko030-1-hochatr — rmroko30-6-hocdar
2. ranakto30-6-¢ocdar + H,O — ranakrosza + On
3. rmukoreH + HoO — riroko30-1-gocdar
4. BeTBIICHHUE TIHKOTCHA

91.

MaKpoapr ... ABJIFICTCS aKTUBATOPOM OCTATKOB TJIFOKO3bI B TJIMKOT'CHE3E.
1.TT® 3. AJIO
2. VT® 4. AM®

92.

B pacmaze rmkoreHa B IeUeHH (TIIMKOTEHON3) YYACTBYIOET (PEPMEHT ...
1. amunnasa 3. rekcoKuHasza
2. hocthopunaza 4. amponaza

93.

®epmerT pochoPpyKTOKHHAZA KATAIU3UPYET PEaKIHIO ... .
1. dpykTo30-6-pocdar + ATD® — dpykrozo-1,6-mudochar + AAD
2. pochoenommupysart + AJI® — mpysar + ATD
3. bpykro30-1,6-mudochar — 'AD + JJOAD
4. nmupyBat — JaKTaT

94.

MepMEHT reKCOKHHa3a (TTII0KOKUHA3a) KATaTM3UPYET PEAKIHIO. . .
1. (CeH1005)n + Y I®-rmoko3a — (CgH1005)N+1 + VD
2. C¢H1206 + ATD — CgH1106-PO3H, + AID
3. (CgH1005)n + H,O — (CgH100s)N-1 + rimoko3a
4. (CsH1005)n + H,O — (CgH100s5)n-2 + masipTO32

95.

Peakmuto rimrok030-6-pochar — GhpykTo30-6-hochar kartanuzupyeT GEpPMEHT ...
1. pochodpykToknHaza 3. TroK030-6-(hocdaraza
2. pocthopminaza 4. pochorekconzomepasa

96.

DepMeHT ... KaTAIH3UPYET PEaKIIHio: TIIF0K030-6-(pocdar ---> riaroko30-1-
¢docdar.

1. pochormrokomyTaza 3. pocorexconzomepasza

2. TEKCOKHHA3a 4. anpnonasza

97.

MoHocaxapupl, Kak cyOCcTpaThl OHOJIOTHYECKOT0 OKUCICHUS, B KIIETKAXX
OpraHu3Ma OKHCIISIOTCS B ..... YCIOBHUSIX.

1. a’pobHbIX 3. 6eCKUCIIOPOTHBIX

2. aHa’POOHBIX 4. aHa- 1 a9POOHBIX

98.

KoHeuHBIM MPOAYKTOM aHadspOOHOTO IIIMKOJIN3A SIBISIETCS:
1. mponmoHar 3. nakTar
2. mupyBar 4. antetun-KoA

99.

DHepreTuiecky HauboJiee BBIT0JIeH OOMEH YIIIEBOIOB, WAYIIHMA 1O MyTH:
1. TIMKOTeHONIN3a; 2. 6poskeHus
3. IpIXaHUSA 4. Tuxoan3a

100.

CymMapHsIit SHepreTndeckuit 3pPeKT rIuKom3a cocTaBiIseT Mosb ATO.
1.4 2.2
3.6 4.12

101.

CyOcTpaToM Juis TIIIOKOHEOTeHe3a SIBISIETCH ...
1. Tiroko3a 3. MIMUEpUH
3. nupysar 4. a-keroryyrapar

102.

JuxoroMudeckuii pacnaj yriieBoI0B NpeJHa3HAUECH JUIA ...
1. cuHTe3a BEelEeCTB 3. 0CBOOOXIEHHS SHEPTHU
2. MOTJIOIIEHHSI YHEPTHU 4. 06pa3oBaHUsI YTOJBHON KHUCIOTHI

103.

Karabomm3M TunumoB — 3TO MpoIece ...
1. OKHCHHTCHBHLIﬁ pacna}I CO6CTBCHHHX BCIICCTB HIIN KOpMa B KIICTKax
opraHusma
2. yCBOGHI/I}I OpFaHI/ISMOM BCILICCTB KOpMa U CUHTEC3 CO6CTBGHHBIX
COEJIMHEHU I
3. TUAPOJIUTHYECKOTO paciiaja CIOKHBIX BEIIECTB KOpMa
4. OKUCITUTEIBHOTO CHHTE3a B KJICTKaX COOCTBCHHBIX BEIICCTB OPraHU3Ma

104.

AHA00JIM3M JIMITUIOB — 3TO MPOILECC ...

1. THAPOTUTHYECKOTO paciaja CIOKHBIX BEIECTB KOpMa

2. OKHCIHTENBHBIA pacmax COOCTBEHHBIX BEINECTB WM KOpMa B KIIETKax
OopraHu3mMa

3. OKHCJIMTENBHBINA pachaa COOCTBEHHBIX BEIIECTB OPraHU3Ma

4. cuHTeHTe3a COOCTBEHHBIX BEIIECTB OpraHu3Ma
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105.

Pecunres munmmoB IPOTEKACT B KIIECTKAX ....

1. neuenn 2. xenyaka
3. TOHKOTO KHIIIEYHHIKA 4. TONICTOTO KHIIIEYHUKA
106. pera - TUIONPOTEUAHI SBITIOTCS TPAHCIIOPTHOH POpMOIi B KPOBH.
1.xonectepuna 2. hocharumor
3. TJIMKOJIMITUIOB 4. IpOTEOIUNUI0B
107. | Makpospru, y9acTBYIOIIUE B PEAKIIMHA CHHTE3a CIIOKHBIX JHUIUIOB - 3TO. ..
1.YT® 3.ITO
2. AT® 4. TTD
108. | OOm¥MM NPOMEXYTOYHBIM META0OJIMTOM B XOJI€ CHHTE3a HEHTPAJIbHBIX JKHPOB
u pocdonunuaos sBsETC ...
1. pocdaruanas kuciaoTa 3. rmunepodocdar
2. MEBaJIOHOBAsI KUCJIOTA 4. 1,3-mudocdormuuepuHoBast KHCIOTa
109. | XomecTepuH UCTIONB3YyeTCs MepeUPHUSCKIMH TKaHAMU JJIS CHHTE3a .
1. rmuueprHa 3. IIFOKO3EI
2. XETIHBIX KUCIIOT 4. XUPHBIX KACIOT
110. | KodepmeHnToM pepMeHTa, KaTATH3UPYIOMIETO KapOOKCIIMpoBaHue aneTmi-KoA
B XOJ/Ie CHHTE3a )KUPHBIX KUCIOT, SBICTCSL.. ..
1. cepun 3. buotuH
2. KApHUTUH 4. xpeaTuH
111. B cuHTE3€ KUPHBIX KUCIOT IPHHAMACT YIaCTHE ...
1. anetnn-KoA 3.HA/TH
2. TIIIOK03a 4. TTIUKOTCH
112. | W3 mepeyncIeHHBIX BRICIINX KUPHBIX KUCIOT YKAKHUTE KHCIIOTY, COACPKAIIYIO B
paavKkaie TpHU IBOWHBIC CBS3H:
1. apaxugoHoBas 3. naypuHoBas
2. MUPUCTHHOBAS 4. TMHOJIEHOBAsI
113. | Pacmax BeICIIHX KUPHBIX KUCIIOT PEUMYIISCTBEHHO HICT IO MyTH:
1. nexapOOKCUITMPOBAHUS 3. 6eTTa-OKUCICHUS
2. BOCCTaHOBJICHHUS 4. anpda-oKucICHUA
114. | CuHTe3 MaTbMUTHHOBON KHUCIOTHI MPOTEKAET B ...
1. aape 3. uro3oie
2. MUTOXOHJIPHUAX 4. pubocomax
115. B cocraB XHUAKOTO XKHpa BXOAHUT KHCJIOTa
1. C15sH3:COOH 3. CsH1:COOH
2. C17H3sCOOH 4. C17H29COOH
116. | KonamunpochaTuaom sBisercs .......
1. Kepamuu 3. Mno3utdochaTtun
2. JleutuH 4. Aueranpdocdarun
117. | CoenunHenwue SIBJISIETCS] TPOMEXKYTOUYHBIM MPOJAYKTOB THIPO3U3a
xonuHpochaTuaa.
1. Kepamuu 3. nHo3uThOChaTUI
2. JlerutrH 4. MU30aeUUTHH
118. | Momnekyna xxupa MOXKET MPHUCOCTUHATH BOJIOPO/], TO €CTh BCTYIIATh B
PEaKIMIO THIPOT CHU3AIIHH.
1. TpunanbMUTHUHIIULEPU 3. CreapUHIMNANBMUTHHIJIMLEPUA 2.
TpucreapuHrHICpUT 4. OnenHINIHHOJICHIIHIEPUT
119. | depmeHT nHIa3a, KaTaTU3UPYIOIIAS THAPOIH3 MOJICKYII )KAPOB, aKTHBAPYETCS
TOPMOHAMH. . .
1. uHCYTUHOM 3. MENaHOTPOIMHOM
2. aIpeHaJINHOM 4. KaTeTlICHHAMHA
120. | IIpencTaBiiCHHYIO PEAKIUIO KAaTATHM3UPYET PEPMEHT ... .
NH;-CH-COOH NH2-CH:
| | + CO;
(CHp)2  =---- > (CH2).
| |
COOH COOH
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1. rmyramMataeruaporeHasa 3. rmyramaraekapOoKcuiasa
2. TUCTHIMHACKAapOOKCHIa3a 4. rpuntodanaekapOOKCHIIa3a

121.

Pacmiennienue GenKoB B OpraHu3Me YeJIoBeKa 3aBepIlaeTcs
1. BBIBEZICHHEM YTJICKUCIIOTO Ta3a, BOABI M MOYCBUHBI
2. HaKOIJICHHEM B KJIETKaX KHCIOpOaa
3. mpeBpalieHreM TeIUIOBON YHEPIHH B SHEPTHIO XUMHUUCCKUX CBS3CH
4. 0O6pa3oBaHHEeM M HAKOIUICHHEM aHTUTEN B KPOBH

122.

BreiOepure Tporecchl, CONMPOBOXIAIOIIMECS O0pa30BaHMEM aMMHaKa B
OpraHu3Me.

1. nezaMuHUpOBaHUE

2. 00e3BpexuBaHNE OMOTEHHBIX AMIHOB OKHCIIATENEHBIM ITyTEM

4. nesamuHaupoBanne AM®

4. aMHHUpPOBaHHUE a- K-T

123.

I[Tponecc TpaHCAMUHUPOBAHUS AMHHOKHCIIOT B IPOIIECCEe META00IM3MA ...
1. ABJIAETCS ATAIIOM BCACHIBAHHS AMHHOKHUCIIOT
2. MOXKET CITyXKHTb JJIsI CHHTE3a aMHHOKHCOT
3. He PUBOINUT K U3MEHEHHIO OOIIEro KOIMIECTBA aAMHUHOKHCIIOT
4. compoBoskaeTcs 00pa3oBaHUEM aMMHaKa

124,

JHK-nuraza - dhepmeHT, KaTaJIU3UPYIOIIHMA o0Opa3oBaHue
CBSI3U MexAy 3'-THAPOKCHIIBHOHN rpymnmoit u 5'-¢ocharom
COCE/IHUX HYKJICOTHIOB B MECTE O/IHOLETIOUEYHOr0 pa3pbiBa Mosekysl JJHK.

1. dochommddpupHoOit 2. BOJOPOTHOM

3. cIo)KHO3 hUPHOU 3. 9JEKTPOCTATUYECKOM

125.

[Mnasmuasl — craOwibHO Haclienyemble BHexpomocoMmubie 3ieMenTsl (JIHK),
SIBIISIFOIITECS] OOBITHBIM KOMIIOHEHTOM KJIETOK.

1. GaxkTepHaIbHBIX 3. BUPYCHBIX

2. pacTUTENBHBIX 4. )KUBOTHBIX

126.

Benku B MUIIEBAPUTEIHLHON CUCTEME PACILEILISIFOTCS Ha ...
1. aMUHOKHUCJIIOTEI 3. TImoK03y
2. TJIMUEPHH 1 )KUPHBIE KHUCIIOTHI 4. Boay

127.

Kaxkoe BemecTBo OTHOCHTCS K MIPOCTBIM Oenkam?
1. rmukonpoTenH 3. IponamMuH
2. pocdonporenH 4. HyKJICIPOTEHH

128.

129.

ITpy ruAPOTUTHYECKOM pacIaje Ie30KCUupUOOKyIeonpoTeH bl He 00pa3yercs
a30THUCTOE OCHOBaHUE .
1. aneHuH 3. ypauun 2. T'yaHuH 4. THMMH

130.

B mporiecce OKUCTUTIIIEHOTO (HoCchHOPHITHPOBAHHS, COMIPSKEHHOTO C
KaTaboIM3MOM OCIIKOB, MPUHUMAIOT y4acTHe EPMEHTHI ...
1. runponaza u nepokcuaasa 3. rekcoxknHaza u ATD
2. ¢pocdopunaza u AMD 4. IUTOXPOMBI

131.

Benku sBisitorcss aM(OTEpHBIME  JMEKTPOIIMTAMH M B KHCIBIX PacTBOpax
3apsKAIOTCS ...

1. oTpuLaTENLHO 3. MOJIOKUTEILHO

2. HeUTpaIbHO 4. uHIUBUAYAIIBHO

132.

BuocunTes 6€3a30THCTHIX MMPOAYKTOB B KJIICTKAX OpraHu3Ma OCYIECTBJIACTCA ...
1. BOCCTaHOBUTEIIBEHBIM AaMHWHUPOBAHHUEM
3. BOCCTaHOBUTEIHHBIM JAC€3aMHUHUPOBAHUEM
2. OKHACIIUTENbHBIM AMWHHUPOBAHUEM
4, THAPOJUTUYICCKUM JE3aMUHUPOBAHUEM

133.

CTpYKTYpHBIIl T€H — 3TO T€H, KOJUPYIONIUH MOJIEKYTY .....
1. Genka 2. PHK 3. JHK 4. HyKJIeoTHuaa

134.

I'en — 310 yuactok JHK, xoaupyromuii ogHy NOJMIENTUAHYIO LENb WU OJHY
MOJIEKYTy

1. 6enka 3. 1e30KCHPUOOHYKIICOTIPOTEH A

2. 1-PHK 4. HyKJIeoTuaa

135.

TI'eHeTnueckuii KO — 3TO CUCTEMA 3aIlMCEH B BUC IIOCICA0BATEIBHOCTH
1. HyKJIEOTUOB 3. HyKJI€03UI0B
2. a30THCTBIX OCHOBAHHUH 4. GenkoB
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136. | BemecrBamu, 00ecreyMBaIOIMME CTPOTYIO CIIEHM(UIHOCTh OMOCHHTE3a OEIKOB
B )KUBBIX OPraHU3MaXx, SBJISIFOTCS ...
1. HyKJIEMHOBBIE KUCIIOTHI 3. AT®d-cunrerasa
2. TOPMOHBI 4. aHTuTENA
137. | B monexyne JJHK xommieMeHTapHBIME SBISIOTCS HapHl ...
1 AT 3. AY 2T 4. A-A
138. | IlepBbIM 3TanioM OHocuHTE3a OelKa SIBISIETCS MTPOIIECC..
1. nHUNManMH 3. BJIOHTAIliHA
2. TPAaHCKPHUIILIUU 4. TepMUHALIIH
139. | [Jlns onpeneneHus MOJNEKYJISIPHON Macchl OEIKOB HCIONB3YIOT METOJ ...
1. ynpTpaneHTprupyTUpOBaHAS 3. KOJIOpUMETPUU
2. ciektpodoTomMeTpun 4. TutpoBaHus
140. | Mopens nBoitHOl crimpamm JTHK Opima mpeamoxena ...
1. @. Conrep 3. ©. Kpuk
2. 0. Yapradpd 4. JIx. YotcoH
141. | MoHOMepaMH HYKJICHHOBBIX KUCIIOT SBIISIOTCS:
1. aMHHOKHCTIOTHI 3. HYKJICOTHIBI
2. MOHOCaXapHbl 4. nentupsl
142. | B cocraB JIHK BXOAST HyKJICOTUHI ... ...
1. aTAD 2. f'M® 3. iYMOD
143. | TUMHH IPUCYTCTBYET B COCTABE ...
1. pPHK 2. JHK 3. MPHK

[To pe3ynbTaTaM TeCTHPOBaHUsS OOydYalOIIEeMyCss BBICTABISIETCS OLIEHKA «OTJIIMYHOY», «XOPOIIOY,
«YIOBJICTBOPUTEIHHO» UITN «HEYIOBJIETBOPUTEIHLHO», COTJIACHO CICAYIOUIUM KPUTEPHUSIM OLICHHBAHUSL.

Ilhcata (% npamtAwY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHHO) MmeHnee 50
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JUCT PETUCTPALIUU U3MEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nuctos

3aMCHCHHBIX

HOBBIX

AHHYJIUPOBAHHBIX

OcHoBaHHne
IIUISE BHECEHUS
H3MEHCHHI

IMonmnuce

Pacmm¢poska
HOAIHCH

Jara
BHECCHUS
M3MCHEHUS
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