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1. KOMHCTEHHHI/I U HMHAUKATOPBI HMX JOCTHKCHHUHA, IMPOoBEpPsAE€MbIC¢ JaHHBIMHA
OLHCHOYHBIMH MaTE€pHaAIaMU

[enbro 0OcBOEHUS AUCHUILINHBI SBJISETCS POPMUPOBAHUE CIAEAYIOUIUX KOMITETEHIIHI:

OIIK-1 Cnoco0GeH HCHONB30BaTh U TPUMEHATH (PyHAaMEHTAJIbHBIE OHOJOTHYECKHUE
MPEJICTABICHUS] U COBPEMEHHBbIE METOJOJIOTMUECKHUE IMOAXOMAbI Ui TOCTAHOBKH M PELICHUS
HOBBIX HECTAaHAAPTHBIX 33134 B chepe mpodecCHOHATBHON AEITEIbHOCTH.

OIIK-3 CnocobGeH ucronab30BaTh (GUIOCO(MCKHE KOHICMIUA €CTECTBO3HAHUA W
NOHMMAaHHE COBPEMEHHBIX OHOC(HEPHBIX IPOLECCOB sl CUCTEMHOM OIEHKM M IPOTrHO3a
pa3Butus chepbl IpohecCUOHATBLHON NEATEIbHOCTH.

[1IK-3 CrocobeH npeAcTaBisATh pe3yiabTaThl HAYYHBIX HMCCIEIOBAHUN B YCTHOM U
NUCbMEHHOU (hopMax.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINN:

NOIIK-1.1 JleMoHCTpUpYET NMOHMMAaHHE OCHOBHBIX OTKPBITUMH, aKTyaJlbHBIX IHpPOOJIEM,
METOJIUYECKIX OCHOB OMOJIOTUU M CMEXHBIX HAYK

HNOIIK-1.2  AHanu3upyeT COBPEMEHHOE COCTOSHHE ¥ TEHACHIIMU  Pa3BUTH
OMOJOTUYECKIX HAYK

NOIIK-1.3 Tlpumensier o0mpe U CHeluaibHbIE MPEACTABICHHS, METOHOJOTHYECKYIO
0a3y OMOJIOTMU U CMEXHBIX HAyK MPU MOCTAHOBKE M PELICHUHM HOBBIX HECTaHJIAPTHBIX 3a/1a4 B
chepe nmpodeccroHaNbHON AESTEIHBHOCTH

NOIIK-3.1 [Ipeacrapnsier u onuceiBaeT Gpriiocopckre KOHIEHIINI €CTECTBOZHAHUS U X
CBS3b C OCHOBHBIMHM (D)YH/IaMEHTAJbHBIMU TEOPUSAMHU U 3aKOHAMH OMOJOTHMH, JIEMOHCTPUPYET
MOHMMAaHNE UX POJIU B (POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHUS

NOIIK-3.2 JleMOHCTpUpYeT TIOHUMaHHWE (YHAAMEHTAIbHBIX IPEICTABICHHHA O
O6uocdepe, Mozaenel M MPOrHO30B Pa3BUTUS OMOCPEpPHBIX IPOLECCOB, TEOPETUUYECKHUE U
METOI0JIOTUYECKUE OCHOBBI AIKOJIOTMYECKOTO MOHUTOPUHTA

NIIK-3.1 ITyGnuyHO mpeacTaBiseT pe3ynbTaThl HaAyYHO-MCCIIEIOBATENbCKOM paboThl B
YCTHOH opme

2. OnleHOYHbIE MaTePUAJIbI TEKYIEro KOHTPOJISl U KPUTEPUH OLleHUBAHUS

DJeMEeHThI TEKYIIETO KOHTPOJIA:
— YCTHBIC BOIIPOCHI HAa CCMUHAPCE,

— pedepar;

Bonpocwt no memam cemunapos (MOTIK-1.1, UOIIK-1.2, NOIIK-1.3)
Tpebyercst naTh BepHBIN pa3BEepHYTHI OTBET Ha BOmpoc. Bompockl GpopmynupyroTcs Ha
OCHOBaHWUHW PACCMOTPEHHOW TEMbI, BBIHECCHBI B Ka4eCTBE BOIPOCOB B MaTepHaiax HUTOTOBOTO
KOHTPOJISI OTACTBHBIM CITUCKOM.

Ipumep 3a0arnuti no memam peghepamos

3aganue 1. (MOIIK-3.1, MOIIK-3.2, WUIIK-3.1) — moaroroBka pedepara 1Mo Teme
«DaKkTopbl, BIUAIONINE HA (EPMEHTATUBHYIO aKTUBHOCTHY. BBINONHEHNE 3a1aHUs Tpeoaaraet
OTICpUPOBAHUE 3HAHUSMH, TIOJYYCHHBIMH Ha TPEABIAYIIMX dTamax (popmMupoBaHus
komreTeHmid. [Ipeamonaraercss myOIMYHOE TPENCTaBICHHE PE3YyIbTaTOB pPabOThI B YCTHOU
dopwme. [ToaroroButh M0KIaa K pedepary 1o miaHy: JaTh OOIIYI0 XapaKTePUCTUKY (HEPMEHTOB,
COBpPEMEHHBIE MPEJCTABICHUS O MPOLEcCce PEryssiuu (epMEHTATUBHOM aKTUBHOCTH, OCBETUTh
BONPOCHl Kiaccupukanuu (akTopoB M HMX BIUSHUS Ha (epMEHTAaTUBHBIM kaTtanus. [loxman
JUTUTENBbHOCTHIO 10 12 MunyT. [Ipencrapnenue qokaaaa BKIOYAET IPE3CHTALUIO.

3amanue (MOIIK-3.1, WUOIIK-3.2, WIIK-3.1) - mnoaroroBka pedepara mo Teme
«OcTaHOBKa pocTa, amonTo3 W THOENb KIETOK». BBIMONHEHHE 3alaHus TPEAroiaract



ONEPHPOBAHME 3HAHUSMH, TIOJIYYCHHBIMH HA MPEOBIIYyIIMX dTamax  (HOpPMUPOBAHHS
komnereHMi. Ilpeamnonaraercss myOiaMYHOE NPEICTaBICHUE PE3YNbTaTOB pabOThl B YCTHOM
dopme. [loaroroButh NOKIAN K pedepaTy MO IUIaHY: BBEICHUE B MPOOJIEMY, MCTOPHUYECKHUE
aCTIeKThl MPEACTABICHUN O JWHAMHKE KJIETOYHOI'O POCTa, COBPEMEHHOE COCTOSIHHE BOIPOCaA,
npoOJIeMbl CBSI3aHHBIC C PETYJIMPOBAHUEM KIETOYHOTO POCTa KaK OTICIBHBIX KJICTOK, TaK U
KJIETOUHBIX monyisiuuid. Jlokman mourenbHocThio 10 12 munyt. IlpencraBnenue nokiana
BKITIOYAET MPE3CHTAIIHUIO.

Temsl s pedeparos u goknanos k Hum (MOTIK-3.1, MOIIK-3.2, UTIK-3.1):

1. [Touemy Oenku ABISAIOTCS COBEPIICHHBIMU OMOKaTaIU3aTOpaMu?

2. Tunel peakiuii, kKaranuzupyembie pepMeHTaMH.

3. TepmoauHaMuka (epMEHTATUBHBIX PEaKIHii.

4. Hcropus pasButusi (epMEeHTAaTUBHOW KWHETHKH. OrpaHUYeHUs KUHETHKH
Muxasnuca-MeHTOH.

S. WNuaxtuBanus (epMEHTOB MO IEHCTBHEM PAa3TUYHBIX (PaKTOPOB.

6. CriocoObl aHanmM3a MEXaHU3MOB (EpMEHTATUBHBIX peakuuil. «XuMmuyeckas
penaxcanus».

7. BausiHue pa3nnyHbIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKMX U (PepPMEHTATUBHBIX
peaKuHuii.

8. HecranmonapHass kuHeTHKa (EpMEHTATHUBHBIX pPEAKIMHA. DKCIepUMEHTaJIbHbIE
METO/Ibl U3YUEHUSI KHHETUKH.

9. Kunetnueckuii skcriepuMeHT (MCTOPHUS, COBPEMEHHBIE IPECTABICHUS, OCHOBHbIE
napaMeTpbl KHHETUYECKOTO SKCIIEPUMEHTA).

10.  Kuneruka nefictBusi JEPMEHTOB B OTKPBITHIX CHCTEMaxX (OCHOBHBIE BOTIPOCHI).

11.  Tlpumenenue gpepmeHTOB B OnoTexHOIOTUU. COBPEMEHHOE COCTOSIHUE BOMpOcCa.

12.  CrnocoObl peryasiuy KaTaIuTHYeCKOM aKTUBHOCTH .

13.  IlpumeHeHue ¢pepMEHTOB B OMOJIOTHH, B MEIUIMHE, B TUATHOCTHKE.

14. CTpyKTypHpOBaHHBIE MOJIENIN KUHETUKH KJIETOYHOTO POCTA.

15. Crexuometpusi GOTOCUHTE3A.

16. Kunertuka TerioBoit rubenu crop.

17. [IpuHIUIIBI KyJIBTUBUPOBAHUS KIETOK B XEMOCTATE.

18. ATmonTo3, HEKpo3, pa3anyus, 3HaYCHHE.

19.  IlpuHUMOBI KyJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB U KIIETOK.

20. 3anauu ¥ Mpo6sieMbl COBPEMEHHOM OMOTEXHOIOTHH.

21. KynbTuBHpOBaHUE KIETOK B IPOMBIIIJICHHON OMOTEXHOIOTHH.

22. O0630p MaTeMaTUYECKUX MOJIeNel B OMOIOTHH.

23. Mogaenu pocta HOMyJIALMUH.

Kpurepun onenuBanus:

PesynbpTaThl paboThl OIIPEEIIAIOTCS OLEHKAMH «3a4TEHO» U «HE 3a4TE€HO».

OneHka «3auTEHO» BBICTABISETCS, €CIM JaHbl IIPABWIBHBIE OTBETHI HAa TEOPETUUYECKUE
BOIIPOCHI.

OneHka «HE 3a4T€HO» BBICTABISETCS, €CIM JaHbl HE IpaBWJIbHBIE  OTBETHl Ha
TEOPETUYECKHE BOIPOCHI.

3. OneHo4YHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISI (MPOMEKYTOYHOH aTTecTaluu) M
KpHUTEPUH OLIEHUBAHUA

Tunossie 3aaHuda Uil TIPOBCACHUA HpOMeXCYTOqHOﬁ arrecTaiu 110 AUCLHHUIIIINHE. B
OWJIeT BXOIUT 2 BOIpOCAa M3 IEPEUYHCICHHBIX HWXe. [lepBbiii Bompoc mpenacTaBisieT coOou
Teoperndeckuii Borpoc, mposepsrommii MOIIK-1.1, MOIIK-1.2, MOIIK-1.3. Bropoit Bompoc,
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TpeOyIouMii OMepupoBaHKs NPHMEPaMH HAa OCHOBE paHee NPOBEICHHOTO IOMCKAa W aHalu3a
HayYHOU MH(OPMAIMH 110 HAIIPABJICHUIO AUCHUILTNHBI, mposepsitomuii MOIIK-3.1, MOIIK-3.2.

Bonpocel kK UTOrOBOMY KOHTPOJIIO 110 AUCHUIIINHE «KiIeTouHast KHHETUKa:

baok 1 (mposepsromuii MOITK-1.1, MOIIK-1.2, UOIIK-1.3):

1. Ilpenmer kieTouHoi KUHETUKU. OCOOCHHOCTH KJIETOYHOH KUHETHKH B CPaBHEHHUH C
XUMHUYECKON KHHETUKON. PepMEeHTAaTUBHAs KUHETUKA. brosiornueckas KUHETUKA.

2. OcHOBHbIE TOHATHS (EPMEHTATUBHOW KMHETHKU - MEXaHU3MBl PEaKIMH, CKOPOCTb
peaxkuuy, KOHCTaHTa CKOPOCTU PEAKIIUU, KOHCTAaHTa PaBHOBECHS], TOPSAIOK PEAKLIMH.

3. OCHOBHbIE TOHATHA XUMUYECKOM KHHETHKHU: 3aBUCUMOCTb CKOPOCTH PEAKLHUU OT
KOHIIGHTPALMN PEareHTOB; IPUHLUI COXpaHEHHs! O0IIel KOHLEHTPAllUN BELECTBA B PEAKIIMSIX;
IPUHLINII HE3aBUCUMOCTH IIPOTEKAHUS PEaKLUil.

4. OcHOBHbIE TIOHATHS (EPMEHTATUBHOM KHUHETHKU. belKku Kak COBEpIIECHHBIE
OounokartanuzaTopsl. DepMeHTHI: aKTUBHBIN HEHTP (pepmenTa; cydcTpat; GpepMeHT- CyOCTpaTHBIN
KOMILJIEKC; aKTUBUPOBAHHBIA KOMILIEKC; CIIEU(PUUHOCTD AEHCTBHS (PEPMEHTOB.

5. XapakTepucTuKa HHTHOMTOPOB M aKTUBATOPOB (DEPMEHTATUBHBIX PEaKIUil.

6. MexaHu3MblI JIefiCTBUS OMOJIOTHYECKUX KaTaau3aTopOB.

7. YpaBHeHue Muxasnuca-MenrteH. ['paduueckne MeTOJbl ONpeaeseHusl MapamMeTpoB
ypaBHeHUs1 Muxasnuca-MeHTeH.

8. UnterpanbHas hopma ypaBHeHUss Muxasnuca-MeHTeH.

9. NurubupoBanue GpepMeHTaTUBHBIX peakuuil. Knaccupukanus u MexaHu3M AeHCTBUSL
WHTUOUTOPOB.

10. KoHkypeHTHOE M HEKOHKYPEHTHOE€ MHIMOMpOBaHHE (D)EPMEHTATUBHBIX pEaKLUil.
Crioco0b1  onpezieNieHHsT KOHCTAHT ypaBHEHHs Muxasnuca-MeHTeH MpH KOHKYPEHTHOM U
HEKOHKYPEHTHOM MHTUOUPOBAaHUH.

11. Mexanusm BnusiHus pH Ha ckopocTh (pepMEHTaTUBHON PEAKIIMH.

12. MexaHu3M BIMSHUS TEMIIEPATyphl HA CKOPOCTh (hePMEHTATUBHOM peaKIMH.

13. YpaBHeHue MoHO [171s1 OnMcaHUsl KHHETUKU pOCTa OMOMACCHI.

14. YpaBHeHue pocra B 3KCIOHEHLIMANbHOM (haze. YnenbHas CKOpocTh pocTa. Bwixon
OroMaccel, YJKOHOMUYECKUN KOAPPUITUECHT.

15. Kynbrypa xnerok. Kpusas pocra. Xapakrepuctuka a3 pocra.

Biok 2 (mposepsrormuit UOTTK-3.1, UOTIK-3.2.):

1. Mozaenu pocta MUKpPOOHBIX HOMYJSALUNA, OTpaXkalollue Xoj KpuBoW pocTta. Monenb
®DepxronbCTa.

2. XapakTepucTHKa MPOIECCOB HMHTHOMPOBAHUS M AaKTHBAIMKM POCTAa KIETOYHOMH
KyJBTYpbl. MOieH, yYUTHIBAIOIINE KOHKYPEHTHOE M HEKOHKYPEHTHOE HHTMOMPOBAaHUE pOCTa.

3. WHrubupoBaHme pocra KIETOYHOH KyJIbTYpHl B YCIOBUSX H30BITKA CyOcTparta u
IPOAYKTaMU METa0OoIM3Ma.

4. BnusHUE TeMIepaTtypbl W KOHIEHTPAIMHA BOJOPOAHBIX HOHOB HAa POCT KJIETOYHOU
KYJIBTYPBl (MUKPOOPTaHU3MOB).

5. XapakTepucTuKa CUCTEM U YCIOBHI IS HEMPEPHIBHOTO KYJIbTHBHUPOBAHUS KICTOUHBIX
KYJIBTYD.

6. JIaGopaTopHbIe U TPOMBIIIICHHBIE epMeHTEepHI. VX Ha3HaueHHE, THITHI, KOHCTP YKITHSI
¥ 00J1aCTH IPUMEHEHHSI.

7. XemocraThl, TypOuUJOCTaThl U JpyrHe CHOCOObI  YHpPaBJIEHUS IMPOLIECCOM
KyJbTUBUPOBAHUS KJIETOUHBIX KYJIBTYD.

8. AKTyaTbHOCTh MPHUMEHEHHS KJIETOYHBIX KYJIBTYP B Pa3jIMYHBIX 00IACTSIX OHWOIJIOTHH,
MEIUIUHBI M CeIbCKOTo X03siicTBa. COBpeMEHHOE COCTOSIHUE OMOTEXHOJIOTUH.

9. [IpuHnum paboTH XeMOCTaTa U TypOUAOCTaTA.

10. Tlepuoasl MHIYKIIMM, OCTAHOBKA POCTA, aloNTO3 M Trubenb kieTok. KuHetnueckue
Mojenu arnonTo3a. OrpaHu4eHus: pocTa COMaTUYECKHX KIETOK B KYJIbTYpE.
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11. AmonTo3, TenoMepel W TeloMepa3a. MHOTOCTAAUHHOCTh KIETOYHOTO IIHKJIA.
3aBUCHUMOCTb CKOPOCTM POCTa OT KOHLEHTPALUU JUMHUTHUPYIOIIEro cyOcTpaTa M IapamMeTpoB
KJIETOYHOTO LIMKJIA.

12. O0630p ABYXCYOCTpaTHBIX-ABYXIPOIYKTHBIX MEXaHM3MOB  (pepMEHTATHBHBIX
peakuii. Cxema YoHra-XenHca.

13. CrexuomeTpusi KJICTOYHOTO POCTa i 00pa30BaHUs MIPOAYKTOB MeTaboIM3Ma.

14. Metonbl KyTbTUBUPOBaHUS KJIeTOK. OOIIME MPHUIIUIIBI.

15. OGmue 3aKOHOMEPHOCTH Pa3BUTHUS MOMyNsinuu. Ilomynsun, B3anMOAEHCTBYIONIIE
110 MPUHLIMIY XUIIHUK-KepTBa. Moaens JloTku-BonabsTepsl.

Kputepuu onennBanus:

PesynbTaThl paboThl ONPEENAIOTCS OLEHKAMH «3a4TEHO» U «HE 3a4TEHOY.

OneHka «3auTEHO» BBICTABISETCS, €CIHM JaHbl MPABHIIbHBIE OTBETHl Ha TEOPETUUECKHE
BOIIPOCBHI.

OneHka «HE 3auTEHO» BBICTABISIETCS, €CIM JaHbl HE TMpaBWIbHBIE  OTBETHI Ha
TEOPETUYECKHE BOIIPOCHI.

4. OueHo4yHbIe MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

1 6mox (MOIIK-1.1.): BEIOpaTh BapHaHThI OTBETA.
1. ABcomoTHast cieruPpUIHOCTh — 3TO CIIOCOOHOCTH (PepMEHTa KaTaJIu3upOBAaTh:

a) MpeBpalleHue TOIbKO IByX CyOCTpaToB;

0) mpeBpaleHe CTePeorn30MepOB;

B) MpeBpalIeHue TOJIBKO OJHOTO cyOcTpara;

I') IpeBpalleHHe BEIIEeCTB C OJIHUM TUIIOM XUMUYECKOH CBSI3H;

1) IpeBpaIleHe BEMIECTB, OTHOCSIINXCS K OJTHOMY KJIACCY METa0OJIUTOB.

2. CrocoOHocTh (hepMeHTa KaTalU3UpOBaTh IMpeBpallleHue cyocTpaTa MO OAHOMY U3
BO3MOYKHBIX METa00JINYECKUX MyTel Ha3bIBACTCS:

a) OTHOCUTEIHHOMN CHeM(PHUUHOCTHIO;
0) rpynmnoBoi cnenupuUHOCTbIO;

B) KaTAIUTUYECKOU CIIeln(pUIHOCTHIO;
) a0CONIOTHOM CEIU(UIHOCTHIO;

1) YaCTHYHOU CIIelu(PUIHOCTHIO.

3. CoenuneHue cyOcTpara C aKTUBHBIM LEHTPOM (epMeHTa OCYIIECTBISEeTCS IIO0
NPUHIUITY. ...

a) cyOcTpaTHOCTH;

0) TepMOCTaOUITLHOCTH;
B) TEpMOJIAOMIIBHOCTH;

T') 3JIEKTPO(HOPETHUHOCTH;
1) KOMITJIEMEHTApHOCTH.

4. ®epMeHT XapaKTEepU3yeTCs:

a) U3MEHSEMOCTBIO TTOCIIC 3aBEPIICHHUS PEAKIINH;
0) TepMOCTaOMIIBHOCTHIO;
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B) HEUYBCTBUTEIBHOCTHIO K IecTBUIO pH;
I') Ceuu(UIHOCTHIO;
1) HU3KOM KaTaluTUYECKON aKTUBHOCTBIO.

5. JlokazaTtenbCTBOM OEIKOBOW MPUPOBI PEPMEHTOB SIBIISECTCS:

a) HU3Kas Cenu@UIHOCTb;

0) aMMHOKHUCJIOTHBIN COCTaB;

B) HAJIMYKME aKTUBHOTO LIEHTPA;

') OTCYTCTBUE EKTPOPOPETHUUECKOM MOABUKHOCTH;
1) TEpPMOCTAOMIIBHOCTb.

2 6nox (MOIIK-1.2): BeIOpaTh BapuaHThI OTBETA.

6. @epMeHTHI OTIIMYAKOTCS OT HEOPraHUYECKUX KaTau3aToOpOB TEM, YTO:
a) MPOSIBIISIIOT O0JIee HU3KYIO KaTaJTUTHYECKYIO0 aKTUBHOCTB;

0) akTuBHBI pu Temneparype 15-90 °C;

B) PACXOIYIOTCS B PEaKInH;

') TEpMOJIAOUIIbHBI;

1) TEPMOCTA0MIIbHBI.

7. K xi1raccy OKCUAOpEIyKTa3 OTHOCAT:

a) KapOOKCHIIA3hI;
0) ImeruaporeHassbl;
B) KUHA3bI;

I') TpaHCc(epassbl;
) TUTa3bl.

8. Kax HazpBatoTCs (QepMEeHThl, KaTalu3UPYIOIIME pPEeaKUuu BHYTPUMOJIEKYIISIPHOTO
IIepeHoca aTOMOB MUJIU TPYII aTOMOB?

a) TUAPOIIA3HL;

0) u3omepass;

B) JIUTA3bl;

T) TpaHcdepasbl;

1) OKCUJOPEAYKTAa3hl.

9. ®epMeHTHI, KaTaIU3UPYIOLUIME paCIICIJICHUE BHYTPUMOJEKYISPHBIX CBSI3€H IIpH
Y4acCTUU BOJIbI, OTHOCATCS K KJIACCy:

a) JIhasbl;

0) urassl;

B) TUPOJIA3HL;

') OKCUJIOPEAYKTa3bl;
1) ©30Mepaskbl.

10. depmeHTHI, KaTalH3UPYIONIHNE PEeakIud OOpa30BaHUs CIOXKHBIX BEIIECTB W3 Ooiree
HPOCTBIX, OTHOCSATCS K KJIaccy:

a) TUZIPOJIA3HI;
0) uasbl;



B) JINTA3bI;
T) IETUAPOTreHas3bl;
1) ©30Mepashbl.

Kmroun: 1 -8;2-8;3-1;4-1;5-0,6-1;7-0;,8-0;9—8B;10-B.

HNudopmanus o pazpadoTunkax

Uypun A.A., n.m.H., npodeccop kadenpsl (puznonoruu pacTeHHi, OMOTEXHOIOTUU U
ouonndpopmaruku bU TT'Y



