MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUSAPOCCHUIMCKON ®EJIEPALINA

degepajbHOE TOCYAAPCTBEHHOEC ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHHe BbICIIEero 00pa3oBaHus
«HanuoHaJIBbHBIN HccaeA0oBaTeIbLCKUI HUkeropoackuii rocy1apcTBeHHbIN YHHBEPCUTET M.
H.N. JlodayeBcKkoro»

NucTtutyT OMONI0THN U OMOMETUITUHBI
(paxynbrer / uncTHTYT / DUnHaN)

YTBEPXIEHO
pewenremM Yyenoro copeta HHI'Y

MIPOTOKOJI OT
«16» nrons_2021 1. Ne 8

Pabouasi nporpaMmma aucHUIIMHBI (MOTYJIs1)

Huronorus

(HaMMeHOBaHME AUCLUHUIUIMHBI (MOJYJIs))

VY poBeHb BhICIIETO 00pa30oBaHUs
Cneuunajaurer
Hanpasnenue noarotoBku / CienuaibHOCTh
30.05.02 MeanunHckasi 0MopU3UKa
KBanmuduxkarms (creneHsn)
Bpau-0uodpusuk
®dopma 00yueHus

Ounas

Hwxnuit HoBropon

2021 roxn



Hucuummuaa 51.0.23, «uronorusi» oTHOCUTCS K 0o0s3arenbHoi yactu OOII HanpaBieHus

1. Mecto mucuuniauHbl (Moayss) B ctpykrype OITOII

noarotoBku 30.05.02 MexguuuHckasi 0uogusuka

2. Ilnanupyemble pe3yJbTaThl 00y4eHHs IO JUCHHUILINHE, COOTHECEHHBbIE €
IUIAHUPYEMBIMH pe3yJIbTAaTAMHU OCBOCHHS 00pa30BaTe/IbHOM NPOrpaMMbl
(KoMIeTeHMAMH M MHIMKATOPAMH A0CTHKEHUsS] KOMIIeTEeHIIU)

Ilnanupyembie pe3yJbTaThl o0y4eHust no | HammeHnoBanue
®opmupyemble AUCHUILIAHE  (MOIYJI0), B  COOTBETCTBMH € | OLIEHOYHOIO
KOMIIETEHIMH (KO, | MHIAMKATOPOM JOCTHKEHHUsI KOMIIeTEeHIIUN cpeacTBa
coepKaHue HNuauxarop PesynbTaTsl 00yyeHHs
KOMITETEHITUH ) JOCTHKeHUS o JUCHUIJINHE ¥

KOMIIeTEeHIIMU *

(kox, comepkaHue

WHJIMKAaTOpa)

OIIK-1. Cmoocoben | OIIK-1.1. Oo0manaer | 3nams: COBpPEMEHHBIC | mecmosbie
UCIIOJIb30BATh U | GyHIaMEHTAIBHBIMU U | KOHICIITUN KIICTOYHOMU | 3a0anus
MPUMEHSITh MPUKIIaTHBIMU OpraHM3ali;  TEOPETUYECKUE
dbyHIaMeHTallbHbIE U | 3HAHUSIMH B OOJIACTH | OCHOBBI KJIETOYHOTO CTPOCHUS;
MPUKIIaTHBIE MEAUIIMHCKUX U | CTPYKTYpHO-(DYHKIIMOHAIbHbBIE
MEAUIIMHCKUE, €CTECTBEHHOHAYUYHBIX | OCOOCHHOCTH KJIETOK.
€CTECTBEHHOHAYYHBIC | TUCLUIUIMH.
3HAHUSA TUTS
[IOCTaHOBKH u | OIIK-1.2. Ymemo: (G epeHIIUPOBATE | KOHMPOIbHbIE
penieHus Kputnuecku 3HaHUA 10  CTPYKType | | pabomsl
CTaH/IapTHBIX U | pacCMaTpHBacT yIBTPacCTPYKType
WHHOBAIIMOHHBIX BO3MOXKHBIE BapUAHTHI | TPOKAPUOTHUECKUX u
3a1a4 pereHus 3a/a4 | 9yKapHOTHYECKUX KIIETOK.
npodeccuoHaNbHOU | mpohecCHOHATBHOM
NeSITEIIbHOCTH JeSATEeTLHOCTH.

OIIK-1.3. Ywmeer | Braoemuw: MOJIYYEHHBIMU | /{oKnao ¢

rPaMOTHO NPUMEHATH | TEOPETUUECKUMH 3HAHUSIMU ISl | npezenmayueti

3HAaHUSIMH B 0O0JAcTH | ONMUCAHUS KIJIETOYHBIX

MEAUIIMHCKUX U | OPTAaHOUJIOB U CTPYKTYp M HX

€CTECTBEHHOHAYYHBIX | B3aUMOJACHCTBUM.

JTUCIUTIIAH TUISt

peleHus

CTaH/IapTHBIX u

WHHOBAIIHOHHBIX

3a1au

npohecCHOHABLHOM

JESTEIILHOCTH.

IMK-1. Cnoco6nocts | I[TK-1.1. 3HaeT | 3Hamb OCHOBHBIE METOJbl U | mecmogvie
BBIMOJIHATh KIMHUKO- | TPUHIIMITBI paboThl | IPUHIIMITBI LUTOJIOTUYECKUX | 3a0aHusl
nabopaTropHbIe U | KIMHUYECKOTO UCCIIeTOBaHUI K OIICHKE

WHBIE HWCCJIEIOBaHUS | 000PYIOBAHUS u | MoppoyHKITMOHATHHBIX,

u OIICHUBATH | 00JIaCTh uX | (QU3HOJIOTHIECKHIX u
pe3yNIbTaThI NPUMEHEHHUS. MATOJIOTUYECKUX COCTOSTHUN B




KIIMHUKO- KJIETKE.
71a00paTOPHBIX,
uHcTpyMmenTanbubix, | ITK-1.2. Ymeer KOHMPOJIbHblE
MaTOJIOTO- BBITIONHATh  KIIMHHUKO- pabomol
AHATOMUYECKUX u | 1abopaTopHbIe, Ymemw BBIABIATH B3aUMOCBS3b B
WHBIX WCCIICOBAHNN. | MHCTPYMEHTAIbHBIC, |CTPOCHHH  H BBITIOJTHCHUH
aToJIOro- byHKIMI KJIETOYHBIX
AHATOMUYECKHUE U | OPraHOMIOB.
WHBIE UCCIIETOBAHMUSL.
[IK-1.3. Kputnuecku Joxnao ¢
aHATM3UPYET npezenmayuet
Py Braoemso COBPEMEHHBIMHU P 4
pe3ynbTaThl KIWHUKO-
MeToAaMu u criocobamu
71a00paTOPHBIX, .
U3Y4YCHUS CTPYKTYpPHOI1
UHCTPYMEHTAJIbHBIX,
OpraHm3al  OMOJOTUYECKUX
MaTOJIOTO-
00BEKTOB Ha KJIIETOUHOM YPOBHE.
AHATOMHUYECKHUX u
VHBIX UCCIICOBAHUM.
3. CTpykTypa H cojep:KaHHe TUCIHUIIUHbI
3.1 TpynoeMKOCTb TUCIHIJIMHBI
o4yHas popMma
o0yueHust
O01as Tpy10eMKOCTh _4_3ET
YacoB 1o yueGHOMY ILUIAHY 144
B TOM 4HCJe
ayIUTOPHBIE 3aHATHUS (KOHTAKTHAS
pabora):
- 3AaHATHSA JEeKIUOHHOI0 THIIA 30
- 3aHSATHSA JJaDOPATOPHOIO THIA 14
caMoCTOsITeJIbHAas padoTa 62
KCP 2
IIpomexyTouyHas aTTecTANMA — 36
IK3aMeH/3a4ueT
Tabmuma
ConepxaHue THCHUILTHHBI
Bceer B Tom uncie s &
E o
HaumeHoBaHUe M KpaTKoe co/iep:KaHue 0 KouTakTHas pa6oTa =
Pa31eJ10B U TeM AHCUHUILTHHEL, (wac (paGoTa Bo § :_
(opma npomexkyTOUHOI aTTECTALINHU T10 bl) B3aHMOIEHCTBHH ¢ s g
AMCIOHTLIAHE npenojgaBarejaem), yachl | O <




= 2

® = B R

25: | E8

) @ - ) g =
BBenenue (BBOIHAS JICKITHS) 2 5
Paznen I. MeToabl HIUTOIOTMYECKUX UCCIIETOBAHUI 2 2
(0630pHast JTEKIHs)
Paznen II. buonorust npokapuoTUYECKON KIETKH 7 2
Paznen II. IluTockekyiieT M KOHTAaKTHas (QYHKIUS 9 2 2
MeMOpaH
Pazpnen III. CrpoeHune MuToxoHapuil (JIeKIMs- 8 2 6
BHU3yaIu3anus)
OOmeHn BemiecTB M IpeoOpazoBaHMe BSHEpruu B | 12 4 2 6
KIeTKke  (JeKkuuu-Oecepl C  HCHOJIB30BAHUEM
MYJIbTUMEIUIHBIX CPEJICTB)
Paznen Iv. Bakyomnsipras cucrema | 12 4 2 6
HYKAPUOTHUUECKUX KJIETOK (JIEKLMSI-BU3YyaTN3aLINsl)
['erepodarnveckuii U ayrodarnyeckue MIHUKIBI B 8 2 6
KJIETKE
Paszpgen V. SnepHslii anmapar 3yKapuOTHYECKHUX 12 4 2 6
KJIETOK (JICKLIMSI-BU3YJTH3AIIS)
Paznen VI. OOmas xapakTepucTUKa pernpoayKIun 10 2 2 6
KJIETOK (JICKLIMSI-BU3YJTH3AIIS)
Pazmen VII. Perymsmus kiaetogHoro nukia. ['nbensb 12 4 2 6
KJIETOK: HEKPO3 U aroInTo3
Hroro 106 30 14 62

[TpakTrueckue 3aHATHS (CEMUHAPCKHUE 3aHATHS /TabopaTOpHBIE padOTHI) OPraHU3YIOTCS, B
TOM uHciae B QopMe MPAKTUYECKOW TMOATOTOBKH, KOTOpas TNPEAyCMaTpPUBAECT y4acTHE
oOydJaromuxcsi B BBIMOJIHEHUH OTIENbHBIX JJIEMEHTOB paldOT, CBSA3aHHBIX C Oynyiei
po(hecCHOHANTLHOM NI TEILHOCTBIO.

[TpakTudeckass TOArOTOBKA MPEIyCMATPUBACT: BHIMOJHEHHE JA0OPATOPHBIX padoT TIo

npod o TpodecCHOHATBFHON AESITEIIBHOCTH U HAITPABICHHOCTH 00Pa30BaTEIbHOM MPOTPAMMBI).
Ha nmpoBenenne mnpakTHuecKux 3aHATHNA (CEMUHAPCKHUX 3aHATHUN /1ab0paTOpHBIX padboT) B
dbopMe MPaKTUYECKON MOATOTOBKH OTBOIUTCS 14 4acos.
[TpakTudeckas MOArOTOBKA HAMpaBjieHa Ha (POPMUPOBAHKE U PA3BUTHE:
- MPaKTUYECKUX HABBIKOB B COOTBETCTBUHU ¢ Tpoduiem OIl:

* JIMarHOCTHKa 3a00J€BAHUN U MTATOJIOIMYECKUX COCTOSHUM ITAIMEHTOB;
*  OpraHm3allys U MPOBeeHNE HAYYHOT'O UCCIICIOBAHMS 110 aKTyallbHOU mpolieme
- KOMIETEHIINI

- KOMIIETEHIINIA:

. OIIK-1. Crioco0eH UCToIb30BaTh M MPUMEHATH (DyHIaMEHTAIbHBIC U TPUKJIAHBIC METUIIMHCKUE,
GCTGCTBGHHOHaquBIG 3HAHUSA IJIs1 ITIOCTAHOBKHU U peH_IeHI/I}I CTaH,Z[apTHBIX 1N MHHOBAIIMOHHLBIX 3a1a4
poeCCHOHATBHON JIEATETLHOCTH



ITK-1. CnocoOHOCTh BBIMIOJIHATH KJII/IHI/IKO—JIaGOpaTOpHBIe M MHBIC HMCCIIECIOBAHHA U OLICHUBATH
pe3yabTaThl KIMHUKO-JIa00paTOPHBIX, WHCTPYMEHTAJIBHBIX, IaTOJOr0-aHATOMUYECKUX W HWHBIX
HUCCJIETOBAHMI.

Texkymmii KOHTPOJb YCHEBAaGMOCTH peAM3yeTcs B paMKax 3aHATUH JabopaTOPHOTO THIA,
IPYIIOBBIX KOHCYJIbTALUI

4. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBHM ¢ paboyeil mporpaMMoil ¥ TEMaTHYECKUM IJIAHOM M3Y4Y€HUE JUCLUUTUIMHBI
MPOXOAWT B BHJEC AYAUTOPHOW M CAMOCTOSITEIBHON pPaOOTHI CTYJAEHTOB. Y4EeOHBIH MpoOIlECC B
ayJIUTOPUHN OCYLIECTBISETCS B (hOpME JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITHH.

4. YyeOHO-MeTOqHYECKOE 0O0ecnedeHHe CAaMOCTOATEIbHOM padoThl 00y4aoImmuXxcst

CamocTtosaTenbHas paboTa CTYICHTOB HampaBlieHa Ha CaMOCTOSATEIbHOE U3YyYeHUE
OTIICBHBIX TeM paboueit mporpaMMbl. TakuX, Kak: BaKyOJId PACTUTEIbHBIX U KUBOTHBIX KIIETOK.
DyHKIMU BaKkyoJjel. BKitoueHns: B IUTO30JIb KJIETOK PACTEHHN U KUBOTHBIX, UX JIOKAIM3ALMS U
(GyHKIMOHATBHOE 3HAUCHHE.

Llenv camocmosimenvHoll pabomsl - TOATOTOBKA COBPEMEHHOI'O KOMIIETEHTHOTO
crienuanucTa U (OpMHUPOBAHUE CIIOCOOHOCTEH M HABBIKOB K HEMPEPHIBHOMY CaMOOOpa30BaHUIO U
pohecCuOHATEHOMY COBEPIIEHCTBOBAHUIO.

CamocTtosTenpHas paboTa sBIseTCS HaumOoliee ACSITENbHBIM W TBOPUYECKUM TIPOIECCOM,
KOTOpBIM  BBIMOJHSAET P AUJAKTHYECKUX  (QYHKIMA:  cnocoOCTBYeT — (pOpPMHUPOBAHUIO
TUAIIEKTHYECKOTO MBIIUICHHS, BBIPA0ATBIBAET BBICOKYI) KYJIBTYpPY YMCTBEHHOTO TpYZa,
COBEpIICHCTBYET CIOCOObI  OpraHM3alil  [O3HABATEIbHOM  JEATENbHOCTH, BOCIHUTHIBACT
OTBETCTBEHHOCTH, IIE€JIEYCTPEMIICHHOCTh, CHCTEMAaTHYHOCTh M TOCJIEIOBATEIILHOCTh B paboTe
CTYJEHTOB, Pa3BUBAET Y HUX OEpexkHOE OTHOILIEHUE K CBOEMY BPEMEHH, CIIOCOOHOCTH I0BOJUTH 10
KOHIIa Ha4aToe JIEJ0.

N3y4deHnne NOHATHIHHOIO anmnapaTa A CUUNIMHbI

Best cucremMa WHAMBUAYyaJIbHONH CaMOCTOSTENLHOM pa0OTHI JIOJDKHA OBITH TOJYMHEHA
YCBOGHUIO TOHSATUHHOIO ammapara, IOCKOJIbKY OJHOM M3 BaXXHEHIIMX 3ajad MOATOTOBKU
COBPEMEHHOTO TPaMOTHOTO CIELHAINCTA SIBIAECTCS OBJAJCHUE M TPAMOTHOE NPUMEHEHUE
npodeccuoHanbHOM TepMuUHONIOTUHU. JlydllieMy YCBOEHHUIO W MOHUMAaHHUIO AUCHMUILTAHBI TOMOTYT
rJIoCCapuii, PACIONIOKEHHBIH B 3JEKTPOHHOM YIPAaBIsAEMOM Kypce «OCHOBBI KIJIETOUHOU
Ouonornu» Ha caiite anekTpoHHoro oOyuenwss HHI'Y, pasznuunbie sHOuMKIOMEnIuu, CIOBapH,
CIIPaBOYHMKU U APYTHe MaTepualbl, yKa3aHHbIC B CHUCKE JTUTEPATYPHI.

N3y4denune TeM caMOCTOSATEIbHOM MOATOTOBKH MO Y4e0OHO-TEeMATHYECKOMY ITJIAHY

Oco0oe MecTO OTBOJUTCSI CAMOCTOSTENILHON TPOPa0OTKE CTYJEHTAMH OTICIBHBIX Pa3/eioB
U TeM MO0 u3ydaeMoil aucuuruHe. Takod moaxona BbIpaOaThIBa€T y CTYAEHTOB WHULUATHUBY,
CTpEeMJICHHE K YBEIMUYEHUIO O0ObeMa 3HAHMIA, BBIPAOOTKE yYMEHHN W HAaBBIKOB BCECTOPOHHETO
OBJIaJICHUS crioco0aMu U pueMaMu NpodecCHOHaIbHON AeSITENbHOCTH.

N3ydenne BOMPOCOB OUEpPeIHOM TeMBbI TpeOyeT IIyOOKOTO YCBOCHUS TEOPETUIECKUX OCHOB,
PACKpPBITHS CYLITHOCTH OCHOBHBIX IUTOJIOTUYECKUX MOHATHH 1 aHaIN3a (PakTHUYEeCKOro MaTepuana.

PaboTa Hajg OCHOBHOM M JONOJHUTEJIBHOI JUTEPaTypOii

W3ydyeHrne peKOMEHIOBAaHHOM IUTEpaTyphl CIeAyeT HAuWHATh C YYEOHHKOB M y4eOHBIX
ocoOuii, 3aTeM MEePEeXOANTh K HAyYHBIM MOHOTpAQUsIM U MaTepuagaM MEPUOAUYECKUX H3TAHHA.
KoncnektupoBaHue — 0/1Ha U3 OCHOBHBIX (DOPM CaMOCTOSTENBHOTO TPYAa, TpeOyroIias OT CTy/IeHTa
aKTUBHO paboTaTh ¢ y4eOHOM IUTEpaTypol M HE OTPAHUYMUBATHCS KOHCIIEKTOM JICKLIUH.

CTyaeHT NODKEH YMETh CaMOCTOATEIBHO TMOA0MpaTh HEOOXOAUMYIO IS y4eOHOH u
Hay4yHOU paboThl nuTeparypy. Ilpm 3TOoM ciemyer oOpam@aThCs K MPEAMETHBIM KaTajoraM H
OuOmMorpaguIecKuM CripaBOYHHKAM, KOTOPhIE UMEIOTCS B OMOIMOTEKAX.

Jis akkymynsuuu WHGOPMAIMKM TIO0 M3y4aeMbIM TeMaM peKOMeHAyeTcs (opMUpOBaTh
JUYHBIN apX¥B, a TaK)Ke KaTajor HCIOJb3yeMbIX HCTOYHHUKOB. [Ipu 3TOM ecnu yke Ha MepBbIX



Kypcax oOy4YeHHsI CTYJEHT ONpenersieT s ce0sl Hanbosee MHTepeCHbIe chephl Uil U3YUEHHs, TO
nogoOHas pabora OyJneT BechbMa MPOAYKTHBHON C TOYKM 3peHHsl GpopMupoBaHUs OMOIMOrpaduu
JUTSL TIOCTIEYIOIIET0 HAalMCAHUs TUIIJIOMHOTO MPOEKTA Ha BBIITYCKHOM KYpCE.

CamMonoaroToBka K NpakKTU4YeCKUM 3aHATHAM

[Ipy mTOATOTOBKE K TMPAKTUYECKOMY 3aHITHIO HEOOXOIWMO TIOMHHUTH, YTO JaHHAas
JUCIUIUIMHA TECHO CBSA3aHa C MapajieIbHO M3Y4aeMbIMH Ha 1 Kypce NUCUUIUIMHAMHU: pasJielaMu
OOTaHUKHU U 300JI0THH.

Ha mnpakTtuueckue 3aHATHS CTYACHT JOJDKEH MPUXOIUTh MOATOTOBIEHHBIM, BO BpeMs
YCTHOTO OIpOoca MOCAeA0BaTENIbHO U3JIaraTh CBOU MBICIIH, U apPTYMEHTUPOBAHO X OTCTaUBaTh.

JI1st MOCTHIKEHHS 3TOM IEIM HE0OXOIUMO:

1) 03HaKOMUTBCS C COOTBETCTBYIOLIEH TEMOI MPOrpaMMbl U3y4aeMOM TUCLUILINHBI;

2) OCMBICIIUTD KPYT U3y4aeMbIX BOIIPOCOB U JIOTUKY X PACCMOTPEHUS;

3) U3yYUTh PEKOMEHIOBAHHYIO Y4€OHO-METOINYECKUM KOMILIEKCOM JTUTEPATypy IO
NAHHOU TEME,;

4) TIIATEIbHO U3YUUTD JIEKIIMOHHBIA MaTepHa;

5) 03HAaKOMUTHCS C BOIIPOCAMU OYEPETHOTO MPAKTUYECKOTO 3aHATHS;

W3ydenue BOpocoB ouepeaHO TeMbl TpeOyeT TITy0OOKOro YCBOSHHS TEOPETHUECKUX OCHOB
JUCIUIUIMHBI, PACKPBITUS CYIIHOCTH OCHOBHBIX IOJIOKEHUHM, MPOOJIEMHBIX AacleKTOB TEMbI U
aHaym3a (PaKTUIECKOro MaTepuana.

[Ipu mnpe3eHTanuu Marepuajla Ha MPAKTUYECKOM 3aHSATUM MOXHO BOCIOJIB30BaThCSA
CIENYIOIIMM aJTOPUTMOM H3JIOKEHUS TEMbl: OMNpPEACIICHUE M XapaKTepUCTUKA OCHOBHBIX
[UTOJIOTUYECKUX TEPMUHOB, CTPOEHUE, JIOKaIU3alus, QyHKIUS OpraHouaa U €ro B3auMOCBS3b C
IPYTUMH CTPYKTypaMu KJIETKH. BecbMa mpe3eHTa0elnbHBIM BapUAaHTOM BBICTYIUICHHUS CIEIYET
CUMTaTh MOATrOTOBKY B cpere Power Point kpaTkoro coo0iieHus no TeMe NpakTHUYECKOTro 3aHsTHs,
YTO CYUIECTBEHHO TIOBBIIIAET CTENEHb BU3YaJU3allMH, a, CIEJOBaTENbHO, JOCTYIHOCTH,
MOHITHOCTH MaTepHaa.

CamocTosiTeJibHAasA padoTa CTyAeHTA NP NMOAr0TOBKE K IK3aMeHY

KoHTposb BeICTymaeT hopmoii 00paTHOM CBSI3M U MPETyCMATPUBACT OIEHKY yCIIEBAEMOCTH
CTYIEHTOB M Pa3pabOTKy Mep MO AalbHEHIIeMYy MOBBIIICHUIO KadyeCcTBa MOATOTOBKU OHMOJIOTOB-
HCCIIEeq0BaTEIICH.

Hroromoit (opmoii KOHTpOINI yCIIEBAEMOCTH CTYIEHTOB IO Y4YeOHON NUCIUIUIMHE
«uronorus» sBisieTcst SK3aMeH.

BeccriopapiM  (hakTOpOM  YCIIEITHOTO  3aBEpIICHUS Kypca SBISETCS KPOIMOTIHMBAs,
cuUcTeMaTuyeckass paboTa CTyIEHTa B TEUEHHE BCEro Mepuojia M3y4yeHHUs TUCHUIUIMHBL. B sTOoM
ClIy4ae TMOITOTOBKAa K JK3aMEHY OyIeT SBIAThCS KOHIEHTPUPOBAHHON CHCTeMaTH3allieil BcCeX
MOJIy4YEHHBIX 3HAHUH MO0 IUTOJIOTHH.

B nauvaine cemecTpa peKOMEHAYETCS BHUMATEIbHO U3YYUTh MIEPEYCHb BOIIPOCOB K IK3aMEHY
N0 JaHHOW AMCLUMIIMHE, a TaK)Ke HCIOJb30BaTh B Ipolecce OOy4eHUs MPOrpaMmy, Ipyrue
METOJMYECKUE MaTepuaibl, pa3pabOTaHHBIE NpPENoAaBaTeIeM IO JJaHHOW JUCHUILIUHE. ITO
MO3BOJIUT B TpoOIlecCe M3ydeHUs: TeM chopmMupoBaTh Oosiee MpaBUILHOE W 000OIIEHHOE BUACHHUE
CTYJICHTOM CYILIECTBa TOT'O UJIM HHOTO BOIIPOCA 3a CUET:

a) YTOYHSIIOLIUX BOIIPOCOB MPEINO/IaBaTeNIo;

0) moATrOTOBKU pedepaToB-MPE3eHTAIMN 10 OTACIBHBIM TeMaM, HauOolee
3aMHTEPECOBABLINE CTY/ICHTA;

B) CAMOCTOSITEJIbBHOI'O YTOUHEHHS BOIPOCOB HA CMEXHBIX JUCIUIUIMHAX;

T') YIIIYOJICHHOTO U3YyYEHHS BOTIPOCOB TEMBI 110 YU€OHBIM TTOCOOHSIM.

Kpome Toro, Hamuyme mnepedHs BONMPOCOB B TMEpUOA OOyUYEHHS IMO3BOJHT BHIOpPATh U3
MPEJIOKEHHBIX TMpenojaBaTesieM y4eOHUKOB HanboJiee ONTUMANIBHBIN JUIsl KaKJOro CTYJEHTa, C
TOYKH 3PEHUS €r0 MHIWBUIYaTbHOTO BOCIPHUSATHS MaTepHalia, YPOBHS CIOKHOCTH U CTHUIIMCTUKH
U3JI0KEHUSI.

[Tocne u3ydyeHus: COOTBETCTBYIOUIEH TEMAaTUKH PEKOMEHAYETCS MNPOBEPUTH HAIUYUE U
(GbOopMyIUPOBKH BOIMpOCa MO 3TOH TEME B MEpedYHe BOIPOCOB K IK3aMEHY, a TAaK)Ke MONBITaThCS



W3JIO)KUTh OTBET HA ATOT BOHNpPOC. EcaM BO3HUKAIOT CIIOKHOCTUM IIPU PACKPBITUHA Marepuaia,
ClenyeT BHOBb OOpaTHUTHCS K JIGKIIMOHHOMY Marepuajay, MaTepuajaM MPaKTHYCCKUX 3aHITHH,
YTO‘IHI/ITI: TepMI/IHOHOI‘I/I‘-IGCKI/Iﬁ annapaT TEMBI, a TaAKXE HpOKOHCYJIBTI/IpOBaTBC}I C
MPEINOJaBaTENIEM.

HN3yyenue caiiToB 110 TeMaM JUCUUILIMHBI B ceTu UHTEepHeT

Pecypcol IHTEpHET SBISIOTCS OJHUM W3 aNbTEPHATHBHBIX MCTOYHHUKOB OBICTPOTO IMOMCKA
TpeOyemori wuHpopMaruu. WX HCMONB30BaHWE BO3MOXKHO JUIsl TOJNYYEHUS OCHOBHBIX H
JIOTTOJTHUTEIbHBIX CBEICHUH 1O N3Yy4aeMbIM MaTepHUajiaM.

C 1enpio BOCMONHEHUSI Y4€O0HO-METOINYECKOM TOKYMEHTAUU U 7151 00JIeTYeHHs] yCBOCHUS
y4eOHOTO MaTepuasia 1O JAUCHUIUIMHE, TNEePUOIMYECKH BBIIMYCKAIOTCS Y4eOHBIE IMOCOOMS K
npaktuueckum 3anatusim (Pomanosa, 2005, 2009, 2012).

st obecrieueHus] caMOCTOATENbHON padoThl 00yJarOIUXCsS MCIONb3YETCsS AIIEKTPOHHBIN
ynpaBisieMbli Kypc «OCHOBBI KJICTOYHOM OHOJIOTHMH», CO3JMaHHBIA B cpene Moodle Ha caiite
anexTpoHHoro ooydyenuss HHI'Y (paspabotunk mnpod. E.b. Pomanosa, 2016).

KontponbHbie BONPOCH! U 3a7aHus AJIs MPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTECTAIlMH 110 UTOTaM OCBOCHHUS AWCITUIUIMHBI TPUBEJEHBI B 1. 5.2.

S. ®oHJ OLEHOYHBIX CPEICTB AJIsl MPOMEKYTOYHOM ATTECTAIUM N0 M CHUILIHHE
(Moxyio),
BKJIFOYAIOIIHH:

S5.1. Omnwucanue mKaja OLICHUBAHUS PE3YJIBTATOB O0YUEHUS 11O JUCITUTIIHE

Yposenn Il xaJja oueHuBaHHs CPOPMHPOBAHHOCTH KOMIIETEHIMH
chopMHpOBaH TIOXO0 HEY/JO0BJIETBO | YIOBJIETBOPH X0pouIo O04YeHb XOpOIIOo OTJIHYHO NPEeBOCX0HO
HOCTH PUTEJILHO TeJabHO
KoMIeTeHIUii He 324TeHO 324TEeHO
(MHAMKaTOpa
JAOCTHKECHUS
KOMIETeHIH#i)
OtcyrcTBHE YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAaHUHN 3HAaHUN HWXKE | AOMYCTUMBIN 3HAHUH B 3HaHU# B 3HAHUH B 3HAHUH B
TEOPETUYECKO | MUHHMMAJbHBI YPOBEHb o0beMe, o0beMe, o0beMe, o0beMe,
ro MaTepuanma. | X 3HaHUIL. COOTBETCTBYIO | COOTBETCTBYIOII | COOTBETCTBYIO | MPEBBIIIAIOLIE
HeBosmosxHOC | TpeOGoBaHHUH. Jomyeno EM €M Mporpamme EM M Iporpammy
3HaHus Tb OLCHUTh Wwmemn mecro | MHOrO IporpaMme MIOJrOTOBKU. [IporpaMme MIOJrOTOBKHU.
MOJIHOTY rpyObIe HETpyObIX MIOJTrOTOBKHU. JonymeHo IIOJrOTOBKH,
3HAHMH OIIHOKH. OIIHOKH. JomymeHo HECKOJIBKO 6e3 omuboK.
BCJICACTBUE HECKOJIBKO HECYILECTBEHHBI
OTKa3a HEerpyOBIxX X OIIHOO0K
oOyyatoreroc omudoK
s OT OTBETA
OtcyrcTBHE IIpu pemenuu | IIpomemonctp | IIpomemonctp | Ilpomemoncrpu | IIpomemonctp | IIpomemoncTp
MHUHUMAIBHBI | CTAaHAAPTHBIX | MPOBAHBI HpOBaHEI BCE pOBaHbI BCE HpPOBaHbI BCE HPOBaHbI BCE
X yMeHUil . 3aja4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3moxxHOC | MPOAEMOHCTP | yMEHHS. YMEHUSL. yMEHUS. YMEHHS,pele | YMEHUS,.
Tb OLEHUTh HUPOBAHBI Pemensr Pemiensl Bce Pemiens! Bce HBI BCE Pemensl Bce
HaIu4ue OCHOBHbBIE TUIIOBbIE OCHOBHBIE OCHOBHbIE OCHOBHBIE OCHOBHBIE
Venms yMeHHUI YMEHHSI. 3a7a4u C 3a7a4u C 3a/1a4y . 3a7a4u C 3ajaun.
— BCIIEJICTBHE HNmenn Mecto | HETpyOBIMHU HETpyOBIMI BeimonHeHs! Bce | OTAETBHBIMU BeimonHenst
OTKa3a rpyosIe OIIMOKAMH. OIIMOKAMH. 3aJaHus, B HECYILECTBEH | BCE 3aJlaHus,
00yJaromeroc | ONIMOKH. Beinonsensl BeinonHensl TIOJTHOM HBIM B TIOJTHOM
s OT OTBETa BCE 3aJlaHUs BCE 33/1aHKs, B | 00BeMe, HO Helo4YeTaMH, obGbeme Oe3
HO HE B [IOJIHOM HEKOTOpBIE C BBINIOJIHECHBI HEJI0YEeTOB
MOJTHOM o0beme, HO HEJI0ueTaMH. BCE 33/1aHUS B
obneme. HEKOTOpBIC C MIOJTHOM
HEJI0YETaMH. o0beme.
Hagbiku OtcyTcTBHE IIpu pemienun | Mmeercs IIpomemoncrp | Ilponemoncrpu | IIpomemoncrp | IIpomemoHcTp




BJIAJICHUA CTaHAAPTHBIX MHUHHMAaJIbHBI HPOBaHBI POBaHbI HPOBAaHBI HpoOBaH

MaTepUaIOM. 3a7a4 He i 0a30BbIe 0a3oBbIe HaBBIKH TBOPYECKUI

HeBosmosxHOC | mpomemoHcTp | Habop HAaBBIKH HAaBBIKA IIpU PEIIEHUN | MOAXOM K

Th OLEHUTH HPOBaHBI HAaBBIKOB JUJIS IIpU PEILIECHUA IIPU PELICHUN HECTaHJapTH pelLeHuto

HaJINn4yue 6a3OBI)Ie peuIeHus CTaHAapTHBIX CTaHAapTHBIX bIX 3aJ1a4 663 HECTaHAapTH

HAaBBIKOB HAaBBbIKHU. CTaHAapTHBIX 3a1a4 C 3aaa4 663 OH_II/I6OK u bIX 3aJ1a4

BCJICACTBHC menu mecto 3a1a4 C HCKOTOPLIMHU OI_HI/I6OK u HCOO0YCTOB.

OTKa3sa pr6ble HCKOTOPbIMHU HEao4YeTaMu HEIO0YCTOB.

oOyyaromieroc | OmMOKH. HEeI0YeTaMHu

s OT OTBETA

IIkaja oueHKH NpH MPOMEKYTOYHOM aTTeCTALMHA
Onenka YpoBeHb NOATOTOBKH

MPEeBOCXOTHO Bce kommereHmum (4acT KOMIIETCHIMM), HAa (OPMHPOBAHHE
KOTOPBIX HAIpaBJICHA TUCIUIUIMHA, C(OOPMHUPOBAHBI HA YPOBHE HE
HI)KE «IIPEBOCXOAHO», MPOJEMOHCTPUPOBAHBI 3HAHUSA, YMEHUS,
BJIAJICHUS IO COOTBETCTBYIOIIMM KOMIIETECHIIMSM HA YPOBHE, BBIIIE
MPEyCMOTPEHHOT'O IPOTrpaMMON

OTJINYHO Bce xommereHnuu (4acTd KOMIIETEHIMH), Ha (OpMHUpPOBaHHE

KOTOPBIX HaIlpaBlieHa TUCHUIUIMHA, c(OPMHUPOBAHBI HA YPOBHE HE
HUXKE «OTIUYHO», MPU DITOM XOTS OBl OJHA KOMIETCHIIHS
chopMUpOBaHA HA YPOBHE «OTIMYHO»

OYeHb XOPOLIO

Bce xommereHnuu (4acTd KOMIIETEHIMU), Ha (OpMHUpPOBaHHE
KOTOPBIX HAIpaBJI€HAa JUCLUILINHA, c()OPMUPOBAHBI HA YPOBHE HE
HIDKE «O0Y€Hb XOPOILIO», IPH 3TOM XOTsA Obl OJHAa KOMIIETEHLHUS
c(opMHpOBaHA HA YPOBHE « OUYE€Hb XOPOLIO»

3a4TeHO =
Xopouio Bce xommereHnuu (4acTd KOMIIETEHIMU), Ha (OpMHUpPOBaHHE
KOTOPBIX HAIpaBJI€HA JUCLUILINHA, c()OPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIIO», TPH ATOM XOTS OBl OJHA KOMIIETCHIIUS
chopMHUpOBaHA HA YPOBHE «XOPOIIO»
yaoBjaerBopurea | Bce kommereHuMu (4acTH KOMIIETEHLMH), Ha (OpPMHpPOBAHUE
bHO KOTOPBIX HAIPaBJIE€HA JUCLUILINHA, c()OPMUPOBAHBI HA YPOBHE HE
HU)KEC  «YIOBJICTBOPUTEILHO», TMpPH OSTOM XOTsA OBl  OjHA
KOMIETEHIMsI c(hOPMUPOBAHA HA YPOBHE «YJIOBJIETBOPUTEIBHO»
HeyaoBjJeTBOpUT | XOTss OBl OJHA KOMIETEHIMS Cc(HOPMHUpPOBaHA Ha YpOBHE
€JIbHO «HEYJOBJICTBOPUTENbHO», HU OJHA U3 KOMIIETEHIMHA He
He 3a4YTeH( copMHpOBaHAa HA YPOBHE «IIJIOX0»
TJIOXO0 XoTs Obl OZIHa KOMIIETEHIIMSI C(HOPMHUPOBAHA HA YPOBHE «ILJIOXO»

Ilkana oneHnBaHus Pe3yJbTATOB 00yYeHUsI MO AUCHHILINHE

[IpomexyTouHasi aTTecTanys MO TUCHUIUIMHE MPOBOIUTCS B (opMe dK3aMeHa. DK3aMeH
NIPOBOJUTCS B YCTHOHM WJIM MHCBMEHHOW (opme. YCTHas 4acTh dK3aMeHa 3aKIII0YaeTcsi B OTBETE
CTYJEHTOM Ha TEOPETHUYECKHE BOMPOca Kypca (C MpeaBapUTEIbHON TOITOTOBKOM) U MOCIETYIOIIEM
cobecemoBaHUM B pamMKax TemaTuku kKypca. CobecemoBaHue MpoBOAUTCS B (hOpMe BOMPOCOB, HA
KOTOpBIE CTYACHT JMOJKEH JNaTh KpaTKuil oTBET. [InchbMeHHas Gopma dK3aMeHa MpeaycMaTpuBaeT
pa3BEepHYTHII OTBET HAa BOIIPOCHI OMJIETA M PEIICHHE TECTA.

Onenka

YpoBeHb NOATOTOBKH

[IpeBocxoaHO

Bricoknii  ypoBeHb  MOATOTOBKH,  O€3ympedyHoe  BIaJcHHUE
TEOPETUYECKMM MaTEepHaJIOM, CTYJIEHT IEMOHCTPUPYET TBOPUECKUM
MoxoA W TayOuHy 3HaHMM 1o Ouonorumu kierku. CTyaeHT nai
IIOJIHBIA M PAa3BEPHYTBIM OTBET HA BCE TEOPETHUYECKUE BOIPOCHI




OwsieTa, IMOATBEPXkIass TEOPETUYCCKHM MarTephall IpHMEpaMHu W3
mpakTUdecknx  3aHsaTwil. CTyneHT akTUBHO  paboTanm  Ha
MPAKTUYCCKHUX 3aHSATHUSX.

100 %-Ho0€ BBINOJTHEHNE KOHTPOJIbHBIX K3aMEHAIIMOHHBIX 3aJJaHUMN

O1innyHo

Bbicokuii ypoBeHb NOJArOTOBKHM C HE3HAUYUTEJIBHBIMU OIIMOKAMH.
CTyneHT naj MOJIHBIM U pa3BEPHYTHIN OTBET HA BCE TEOPETUUYECKUE
BONpOCHl  Oumiiera, IOATBEPXKAAET TEOPETHUECKUH  Marepuai
IpUMEpaMu U3 MPAKTUYeCKUX 3aHATHHA. CTyJeHT akTHBHO paboTan
Ha MPaKTUYECKUX 3aHATHUIX.

BrinosHeHNE KOHTPOJIBHBIX 3K3aMEHAIlMOHHBIX 3a1aHuil Ha 90% u
BBIILIE

Ouenb xopo1o

Xopomast moaroroBka. CTyIeHT JaeT OTBET HA BCE TEOPETUYECKUE
BONpPOCHl OmyieTa, HO HMEIOTCSI HETOYHOCTH B ONPEAEICHHUAX
MIOHSATUM, IIPOLIECCOB U T.II.

CTyneHT akTUBHO paboTall Ha MPAKTHYECKUX 3aHATHIX.
BrinosHEHNE KOHTPOJIBHBIX IK3aMEHALMOHHBIX 3amaHuil or 80 1o

90%.

Xopowo

B menoMm xopomias MOATOTOBKAa C 3aMETHBIMU OIIMOKAMH HIIH
HegoyeTaMHu. CTyZIEHT HaeT MOJHBIA OTBET HA BCE TECOPETHUYECKHE
BONPOCHl OmiieTa, HO HMEIOTCS HETOYHOCTH B ONPEACTICHUAX
HNOHATHUH, IporeccoB U T.M. JlomyckaroTcs omMOKK MpU OTBETAaX Ha
JIOTIOJIHUTENbHBIE U YTOUHSIOLINE BONPOCHI IK3aMeHaropa. CTyaeHT
paloTai Ha MPAaKTUYECKUX 3aHATUSAX.

BrinosHEHNE KOHTPOJIBHBIX 3K3aMEHALMOHHBIX 3amaHuil ot 70 1o
80%.

Y 10BIETBOPUTEIILHO

MuHuUMaIbHO  JOCTATOYHBIM  YpPOBEHb MOArOTOBKU. CTyaeHT
MMOKA3bIBAET MUHUMAJIBHBIA YpPOBEHb TEOPETUYECKUX 3HAHUM,
JieNlaeT CYIIECTBEHHBIE OIIMOKM TPU XapaKTEPUCTUKE CTPYKTYp H
OpraHOWJIOB B KJIETKE, HO NPU OTBETAX HA HABOJSIIME BOIPOCHI,
MOKET MPAaBUIBHO COPUEHTHPOBATHCA M B OOIIMX dYepTax JaTh
MpaBUJIbHBIN OTBET. CTYJIEHT MOCEIAN IPAKTUYECKHUE 3aHATHS.
BrinosHeHNE KOHTPOJIBHBIX 3K3aMEHALMOHHBIX 3amaHuil ot 50 1o
70%.

HeynosnersopurenbHo

[MonroroBka HemocTaToyHas W TpeOyeT JONOJHHUTEIHHOTO
n3ydeHus marepuana. CTyAeHT JaeT OMMOOYHBIC OTBETHI, KaK Ha
TeOpeTI/I‘IeCKI/Ie BOHpOCBI 6I/IHeTa, TaK MW HaA HABOAIIHNEC U
JOTIOJTHUTEIBHBIE BOMPOCH 3K3ameHaTopa. CTYIeHT MPOMyCTHI
OOJIBILITYIO YAaCTh MPAKTUUYECKUX 3aHATUH.

BrinmotHEHHE KOHTPOIBHBIX SK3aMEHAIIMOHHBIX 3aaanuil 10 50%.

ITnoxo

[TonroroBka abcomoTHO HemocrtarouHas. CTyIEHT HE OTBEYaeT Ha
MoCTaBJeHHBIE BONMPOCHL. CTYAEHT OTCYTCTBOBAJ Ha OOJBIITMHCTBE
JIEKIUM U IPAKTUYECKUX 3aHATHH.

BrinosiHeHnE KOHTPOIBHBIX 3K3aMEHAIIMOHHBIX 3aJaHuii MeHee 20
%.

5.2. TunoBble KOHTPOJbHbBIE 3aJaHUS] WJIH HHbIe MATEPHAJIbI, HEO0XO0UMbIE

JJISl OLIEHKH Pe3yJbTaTOB 00y4eHHSI.

5.2.1 KoHTpo/bHBIE BONPOCHI

Bomnpoc

Kon xomnerennuu

1. [luTosiorus — ee 1enu 1 3aa4y. JTalbl B pa3BUTUH IUTOJIOTUH. [1K-1; OIIK-1

2. Pa3BuTHe COBpEMEHHOM IIUTOJIOTUHU. BhIsiBIIEHHE IIK-1; OIIK-1




YIBTPAMUKPOCKOMUYECKUX OCOOEHHOCTEH, MPUCYIITUX
CIEHUATM3UPOBAHHBIM KJIETKaM.

3. CoBpEMEHHBIE MOJIOKEHUS KIIETOYHON TEOPUH. I1K-1; OIIK-1
4. Metonpl nutonoruueckux ucciaenopanuii. Ceerosast mukpockonus | [IK-1; OITK-1
— OCHOBHOM MeT0]1 HabJII0/IEHUS KIIETOK.

5. AuddepenunansHoe HeHTpUPYTrHpOBaAHUE — METO] TIOTYICHHS ITK-1; OIIK-1
OTJIEIbHBIX KJIETOYHBIX KOMIOHEHTOB JJISl IUTOXUMHUYECKOTO 1

OMOXMMHYECKOT0 aHAJIN3A.

6. Knetku mpokapuot u sykapuoT. OCOOEHHOCTH U pa3audus B UX ITK-1; OIIK-1
CTPOEHHH.

7. luronnmasmarudeckas memOpana. KunkoctHo-mo3anunas mozenb | [TK-1; OTIK-1
CTPOEHUsI MeMOpaH.

8. HammeMOpaHHHBIE CTPYKTYPbI 9YKapUOTUYECKHUX KIIETOK. [1K-1; OIIK-1
9. Mukpodubpusisipaasl cicTeMa Wi CHCTeMa MUKPO(HIIaMEHTOB [TK-1; OIIK-1
(aKTMH-MHO3WHOBAS CHCTEMA).

10. TyOynuHOBas cUCTEMa WM cUcTeMa MUKpoTpyoouek (TyoynuH- | [1K-1; OTIK-1
JMHENHOBAS CUCTEMA).

11. bazanbHble Tenbla, CTPOCHUE U IBHKEHUE pecHruek U krytukoB | [1K-1; OITK-1
DYKAPUOTUYECKON KIIETKU

12. IIposiBieHne eTMHCTBA CyOCHCTEM IMMOBEPXHOCTHOTO armapara ITK-1; OIIK-1
KJICTKH B peajn3aluy 6apbepHON (yHKIINU.

13. IIposiBieHUE eAMHCTBA CyOCHCTEM IMMOBEPXHOCTHOTO armapara ITK-1; OIIK-1
KJICTKU B peaiu3allii TPaHCIOPTHOW DYHKIIUU.

14. TIposiBieHuEe eIMHCTBA CyOCHCTEM IMMOBEPXHOCTHOTO armapara ITK-1; OIIK-1
KJICTKU B peaiu3allii PelenTOPHON QYHKIIHUH.

15. MemOpaHHbIi TpaHCIOPT MaKpOMOJIeKyJ U yacTull; sx3ouuto3 u | [IK-1; OIIK-1
SHOLUTO3.

16. KonTakTHas QyHKIHS U1a3MaTHYECKOl MeMOpaHbl. Buibl [IK-1; OIIK-1
ME)KKJIETOUHBIX KOHTAKTOB.

17. Aare3uoHHbIC (MEXaHUYECKHUE): TTOSICKOBBIC JECMOCOMEI, TIK-1; OIIK-1
TOYEYHBIE IECMOCOMBI U MOTYAECMOCOMBI.

18. 3aMbIKaroLMe KOHTAKTBI: IUIOTHBINA, IPOMEXKYTOUHBIN (30Ha [IK-1; OIIK-1
CIIMSTHUSA).

19. [IpoBoasive KOHTAKTHI: 1IEJIEBON KOHTAKT, XUMUYECKUE TIK-1; OIIK-1
CHHATICHI U MJIa3MOJECMBI.

20. I'umoTe3a MpoucxXoKaeHNs, 0COOCHHOCTH Pa3BUTHS U CTPOCHUS [IK-1; OIIK-1
MPOKAPUOTUYECKUX KIIETOK.

21. Huromna3ma (LuTo30:b). OOIIMi XUMUYECKUI COCTaB IIK-1; OIIK-1
[IUTOIJIA3MBI.

22. BxiitoyeHus B IUTO30JI€ PACTUTENbHBIX KJIETOK, uX Jokanuzamus | [1K-1; OIIK-1
U QYHKIIMOHAIbHOE 3HAYCHHE

23. BkiroueHus B IATO30JIE€ JKUBOTHEIX KJIIETOK, UX JIOKAIA3aIUsI U IIK-1; OIIK-1
(GyHKIIMOHATBLHOE 3HAUCHHE.

24 Mopdosorus, JOKaTU3amus U CTPYKTypa MUTOXOHAPUNA ITK-1; OIIK-1
25.JIokanu3anus B MeMOpaHax MUTOXOHIPUN OCHOBHBIX 3BEHBEB [IK-1; OIIK-1
OKHUCTUTENHHOTO (OCHOPUITUPOBAHUSI.

26. MUTOXOHpHUS KaK 10JTyaBTOHOMHBIN OpraHOM/I. [1K-1; OIIK-1
27. Xnopormactsl — crienrann3upoBadibie porocunTesnopyromme u | [IK-1; OTIK-1
HHEProoOpasyIoIIIe OPraHONIbI PACTUTEIBHBIX KIETOK.

28.CtpoeHue u GyHKIIMH MIEPOXOBATOTO SHOIIA3MATHIECKOTO [IK-1; OIIK-1

perukynyma (mII1P) sykapuoTH4eCcKoi KIETKH.




29. Ctpoenue u GyHKIHMH TIaJKOTO YHAO0MIA3MaTHIECKOTO IIK-1; OIIK-1
perukynyma (r2IIP) sykapuoTHYeCKON KIIETKH.

30. KoTpaHCIsSIIIMOHHBINA TPAHCTIOPT OCJIKOB HA MEMOpaHax [TK-1; OIIK-1
rpanyissipHoro OIIP.

31. Kommneke [Nompmxu. O0mas xapakTepucTHKa, JTOKAIH3aIis B IIK-1; OIIK-1
KJIETKE, YIbTPACTPYKTYpPA.

32. JIuzocombl. CTpyKTypa JIU30COM U UX XMMUYECKas ITK-1; OIIK-1
XapaKTEePUCTHUKA.

33. I'erepodarudeckuii u ayrodarndeckuii MUKIbI B kietke. bonesnu | [1K-1; OTIK-1
«HAKOTUICHUS».

34. [lepokcucomsel (Mukporenbia). CTpykTypa nepokcucom. Mx ITK-1; OIIK-1
XUMUYECKast XxapakTepuctuka. OyHKIMOHAbHOE 3HAYEHUE

NEPOKCHCOM

35. CtpykTypHas u QyHKIIMOHATbHAS B3aMMOCBS3b BCEX ITK-1; OIIK-1
KOMITAPTMEHTOB BAKYOJISIPHOM CHUCTEMBI B 3YKaPUOTHYECKOM KIIETKE.

36. Pouib siipa B )KU3HM KJIETKH U €r0 3HAUYCHUE B MIEPEHOCE IIK-1; OIIK-1
uHpopmanuu ot JJHK k Oenky.

37. OcHOBHBIE CTPYKTYPHI HHTEP(HA3HOTO SApa: XPOMATHH, ITK-1; OIIK-1
MOBEPXHOCTHBIN anmnapar sapa, iACpHbIA COK (KapHuoIuiasma) u

STPBIIIKO.

38. Pa3HOBUAHOCTH XpOMaTHHA: 1€CIUPATIN30BaHHBIN 3yXpOMaTHH, [IK-1; OIIK-1
KOHJICHCUPOBAHHBIN T€TEPOXPOMATHH U (HaKyIbTaTHBHBIN

rerepoxpoMatud. ODyHKIHMOHAIBLHOE 3HAYEHUE TUIIOB XPOMATHHA.

39. @yHKIMSA TUCTOHOB, KaK peryisaTopoB Tpanckpunuuu u ykinaaku | [IK-1; OIIK-1
mosiekyn JJTHK

40. CtpyKTypHas opraHv3anusi XpoMaThuHa I1K-1; OINIK-1
41. OcHOBHbBIE KOMIIOHEHTHI IOBEPXHOCTHOTI'O SIAEPHOTO aInapara: [IK-1; OIIK-1
anepHas 000104Ka, nepudeprueckas MiaoTHas IIACTUHKA (JITaMUHA) U

MOPOBHIE KOMILJIEKCHI.

42. Kapuomnnazma. XMMHUYECKUN COCTAB. IIK-1; OTIK-1
43. S ApbIIKo — OpraHOUI KIETOYHBIX PHOOCOM. XUMUS SIPHIIIKA, IIK-1; OIIK-1
PHK snpsimika.

44.CTpyKTypHO-OMOXMMHUYECKass OpraHu3aIus pudocom, uxX poJib B ITK-1; OIIK-1
cuHTe3e Oenka.

45. DHA0CUMOUOTHYECKAS TUITOTE3a TPOUCX OXKICHHS IIK-1; OIIK-1
HYKapHUOTUYECKOU KJIIETKU M €€ OCHOBHBIX KOMIIAPTMEHTOB.

46. )Ku3HeHHBIN UK KJIETKA: MPECUHTETUYECKAas, CHHTETHYeCKas, IIK-1; OIIK-1
MOCTCUHTETUYECKasl CTauu, MUTO3. J[MHAMIKa MUTO3a U

IIUTOKMHE3A.

47. bruonorus MpoKapuOTHUECKUX KIeTOK. OcoOeHHOCTH [IK-1; OIIK-1
penpoAYKIIMH MTPOKAPHUOT.

48. Obmas opraHu3aIys MUTO3a YYKapUOTHUECKUX KIETOK. [IK-1; OIIK-1
Pasnuynble TUIBI MUTO3a SYKapHOT.

49. Meiio3, cranuu mero3a. Konwroramusa xpomocom, kpoccunrosep, | I1K-1; OINK-1
pPEaYKIHUS YUCIa XPOMOCOM.

50. OcHOBHBIE pa3IUUUs MEXKIY MUTO30M (HEIPSIMBIM JEJIEHUEM U IIK-1; OIIK-1
Mei030M (peayKIHOHHBIM JeneHneM). OcobenHocTH npodassl |

MENOTHYECKOTIO IEICHUS.

51. CtpoeHue KJIETOYHOr0 LEHTpA. ITK-1; OTIK-1
52. IleHTpOCOMHBII IIUKJI B )KUBOTHOM KJIETKE. IIK-1; OIIK-1
53. Perynsuusi KJI€TOUYHOTO IIUKIIA. ITK-1; OTIK-1




\ 54. HapymieHne MUTOTHYECKOTO ITUKJIA U THOEIb KIIETOK \ IIK-1; OIIK-1

5.2.2. Tunossle 3aanHus Ut OLIEHKH copMupoBaHHOCTH KomnereHnn OTTK-1:
Bonpocs! /Ui KOHTPOJBHON pabOThI:
1. Onpomnasmarnyeckuid petukyiaym (OIIP). I'maakuil sHAONIa3MaTUYECKUM  PETHKYIYM.
CTpoeHue U XMMHUYECKUN COCTaB.
2. CuHTe3 TMNKI0B, OJIMCAXAPUIOB, JKUPOB, CTEPOUIOB U APYTrUX MOJIEKYH B rinaakoM OIIP.
3. Posib rmagkoro OIIP B meTOKCUKaMy pa3iMdHbIX BEIIECTB.
4. IlepoxoBateiii (rpanynsipasiii) JI1P. Dpracrommasma. CtpoeHne u OMOXHUMHUS MIEPOXOBATOTO
OI1P.
5. @yHKIUSA CUHTE3a, HAKOIUICHHSI U TPAHCIIOPTa CHHTE3WPOBAHHOTO OeJKa.
['muxo3unmpoBanue 6eaxoB B DI1P.

Tembl BEICTYIUICHUN C IPE3CHTALUAMH:
TIOBEPXHOCTHLIN AIIITAPAT KJIETKU (MEMBPAHOM)

1. [MuTormazmatuyeckas MmemOpaHa. CoBpeMEHHbBIE MPEICTABICHUS O CTPOSHUH MEMOPaH.
XapakTepucTUKa JUIUIAHOTO Oucios. MemOpaHHbIe O€NKH: HHTErpalIbHbIC, TOJTYUHTErpalbHbIE U
nepugepuyeckne. MemOpanHble yriaeBoisl. Kierounas creHka. OCHOBHBIE KOMITOHEHTBI
KJIETOYHOM CTeHKH. PYHKIMU KJIETOUHBIX CTEHOK. OcoOeHHOCTH MeMOpaH W HaaMeMOpaHHBIX
CTPYKTYpP IPOKaPUOTHUECKUX KIIETOK.

2. HagmeMOpaHHHBIE CTPYKTYPBI 9YKapHOTHYECKUX KiIeToK. COOCTBEHHO HaaMeMOpaHHbBIE
CTPYKTYPBI - TIIMKOKanuKe. [Ipon3BoaHbIe HAAMEMOPAHHOIO KOMILJIEKCA.

3. CybmemOpanHas cuctema ruanoruiasMel. [lepudepruyeckas ruangomiasma U CTpyKTypHO-
obopMIIEHHAsT OMOPHO-COKpaTuMasi cucteMa. MukpoduOpwUIApHas CHUCTEMa WM CHCTeMa
MHUKpO(GUIaMEHTOB (aKTHMH-MHO3MHOBast cuctema). CTpoeHne U (QYHKIMH MHUKPO(DUIAMEHTOB.
TyOynuHOBasi CUCTEMA WM CUCTEMa MUKPOTPYyOOoUeK (TyOyauH-auHEenHOBas cuctemMa). CTpoeHHe U
¢ynkunu. Cucrema NpoMeXyTOUHBIX U CHCTEMa TOHKHUX (QuiiaMeHTOB. VX QyHKIMS U cTpoeHue.

4. IlposiBneHne enMHCTBA CyOCHMCTEM IOBEPXHOCTHOIO ammnapaTa KIETKH B pealn3aluu
OCHOBHBIX (DYHKIMIA: OapbepHOW, TPAHCIOPTHOM, PELEeNTOPHOW M KOHTAKTHOH. MeMOpaHHBIN
TPAHCIOPT MAKPOMOJIEKYJl M YacTHUI; HK30LMTO3 U AHAOLUTO3. OCHOBHBIE THIIBI SHIOLUTO3A:
KHUJIKOCTHBIH, HecTIeUM(UIECKUi aICOPOLIMOHHBIN U PeLEeNTOPHBIN.

5. KonrakTHas QyHKIUSA ma3zmMaTHueckoi MeMOpaHbl. MeKKIeTOUHbIE KOHTAKTBHI.

6. JIBurarenpHbIi anmapat (kuHeToM). CriocoObl MepeIBIKEHUS TPOKAPUOTHIECKUX KIETOK
(c TOMOLIBIO JKTYTUKOB, CKOJIBKCHMEM M BOJHOOOpPA3HbIMU JBHXKCHHMAMH). JIBUraTeinbHbIE
CHCTEMBI DYKAPHOTHUECKUX KIETOK: PECHUYKH, KIyTUKH.

TeMbl BBICTYNIIIEHUH C IPE3EHTAUAMM:
OPI'AHOU/IbI SGHEPTETUYECKOI'O OBMEHA

1. MuroxoHapuaidbHBIA ammapat (XoHapuom). Mopdomorus, Jokanu3anus U CTPYKTypa
MUTOXOHJIpHH. HapyxHasi, BHYTpPEeHHssI MeMOpaHbl, MEXKMEMOpaHHOE TMPOCTPAHCTBO U
BHYTPHUMHUTOXOHJAPHUAIbHBIN MaTpukc. COCTaB M CBOMCTBA HApYXHOWM W BHYTPEHHEH MeMOpaH
MUTOXOHIpHI. KpuCThI, TpUOOBHUIHBIE TENbBIIA.

2. Jlokanu3amnuss B MeMOpaHax OCHOBHBIX 3BEHBEB OKHCIUTEIHHOTO (HOCHOPHINPOBAHUS.
MexmeMmOpaHHBIE MPOCTPAHCTBA KakK  pe3epByap BOJIOPOJHBIX HOHOB (IIPOTOHOB). MexaHU3M
BO3HHUKHOBEHUS AJIEKTPOXUMUYECKOTO MPOTOHHOTO IPaueHTAa.

3. MuroxoHapus Kak II0JyaBTOHOMHBIM opraHous. Marpukc muroxonapuii: PHK,
pubocowmsl, JIHK u 6enku mutoxouapuii. OCHOBHBIE (YHKIIMH MUTOXOHIPHUH.

4. ®orocuHTeTMYECKUI anmnapar (ractuaoM). CBs3b MEXIY IUIACTUAAMM PAa3HBIX TUIIOB:
JIEMKOMIIACThI, XJIOPOTIACTHI, AaMHUJIOTIACTHI, XPOMOILIACTHI.

5. XJoporacTa - SHEprooopasyrolue OpraHOUIbl PACTUTENBHBIX KIIeTOK. Jlokanu3amus B
TUJIAKOUTHBIX MeMOpaHax (epPMEHTHBIX CUCTEM (POTOOKHUCIUTEILHOTO (hochHOprIMpOBaHuS.




6. MexaHu3M BO3HMKHOBEHMSI TPOTOHABIDKYIIEW cuibl. DyHKIUM  XJIOpPOIJIACTOB.
XJIOpOmIacT - KaKk MOJIyaBTOHOMHBINA OPTaHOU/I.

TeMbl BBICTYIIIIEHUH C IPE3EHTAlUAMM:
SITEPHBIN ATIITAPAT

1. Ponb siapa B )KM3HM KJIETKH M €ro 3HadyeHue B nepeHoce napopmanuu ot JJHK k Oenky.
OcHOBHBIE (DYHKUUU s1pa: TPAHCKPUIIMS, PEAYIUIMKALKI U TepepacupeesicHue TeHETHYECKOro
matepuana. Uutepdaznoe sapo.

2. XpoMmaTuH, €ro XHUMHYECKass XapakTEepUCTHUKA. Pa3HOBUIHOCTH  XpOMaTHHA!
JeCUpaIn30BaHHbIA JyXPOMATHUH, KOHICHCHUPOBAHHBIA TIeTEPOXPOMATUH U (PaKyJbTaTUBHBIN
TCTCPOXPOMATHUH. cDyHI(I_[I/IOHa.]IInHOG 3HAYCHUC TUIIOB XpOMaTHHA.

3. benku XpomaThHa: THUCTOHBl M HETUCTOHOBBIE Oenku. @DYHKIMS TUCTOHOB, Kak
perynsaTopoB TpaHcKpunuuu u ykiaaaku moaekyn JIHK. CtpykrypHas opraHu3aius XpoMaTHHa.

4. Heckonpko ypoBHe# ymakoBku JIHK: snmementapHas xpomocomHas (uoOpuiia,
HYKJIEOCOMa, XPOMAaTHMHOBOE BOJIOKHO, II€TEIbHBIA JOMEH, KOHJECHCHPOBAaHHBI XpOMAaTHH,
MeTadaszHas XpoMocoma.

5. TloBepxHocTHbBIN amnnapar saapa. OCHOBHbIE KOMIIOHEHTBHI MOBEPXHOCTHOIO SIEPHOIO
anmapara: sjuepHas o0oyiouka, mnepudepuueckas IUIOTHas IUTACTUHKA (JJaMMHA) M TIOPOBbBIE
KOMIUIEKCHI. JlamMuHa - CKeleT MOBEPXHOCTHOro ammapara sjapa. CBsi3p  JaMUHBL €
reTepoXpOMaTUHOM XpoMocoM. DyHKIINK MOBEPXHOCTHOTO amnmapara spa.

TeMbl BBICTYNIIIEHUH C NPE3EHTAUIMM:

OBIIAA XAPAKTEPUCTUKA PEITPOAYKIMH KJIIETOK

1. Hdenenue kietok. JKU3HEHHBIM IMKJI KIETKUA: MPECUHTETHYECKAs, CHHTETUYECKas,
MOCTCUHTETUYECKAsl CTAINH, MUTO3. 3HaYCHHE ITHX (Da3 B )KU3HU KIIETOK.

2. Jlenenue nmpoKapuOTHIECKUX KIIETOK. OCOOCHHOCTH PENPOIYKIINU MMPOKAPHOT.

3. OO0masi cxeMa MHTO3a SYKapHOTHIECKUX KIETOK. BpeMeHHO X0 MUTO3a U ITUTOKHHE3A.
CTpyKTYpHO-OMOXHMHYECKas OpPraHU3alMsl MUTOTUYECKOTO ammapara 3yKapHOTUYECKHX KIIETOK.
Craguu MUWTO3a, HMX TMPOJOJDKUTENBHOCTh XapakTepucTuka. LUTOKMHE3 y JKMBOTHBIX U
pPacCTUTENBHBIX KJIETOK: 0Opa3oBaHUE KJIETOYHOW TmepeTshkku U ¢parmoriacta. [loBenenue
KJIIETOUHBIX OpraHeil B mpouecce Mmuto3a. llpoucxoxnenue muto3a. Dopmbl MUTO3a U UX
SBOJIOLUOHHAS CBS3b.

4. Meiio3, craguu Mmero3a. KoHbroranuss XpoMocoM, KpPOCCHHIOBEp, PEAYKLHS YHCIa
XpOMOCOM. Paznuuusi MeX1y MUTO30M M MEH030M. bruonorndeckuii cMbICI Meio3a.

TeMBI BEICTYIIJICHUM C IPE3CHTAIIMIMU:
PEI'YJIALA KIIETOUHOI'O LHUKIJIA. TUBEJIb KJIETOK: HEKPO3 1 AITIOIITO3
1. Perynsius KJI€TOYHOTO IIUKJIA
2. Hexpos
3. 3anporpaMmmMupoBaHHasi THOEIb KJIETOK (SIBJICHHUE arlonTo3a).

TecroBble BONPOCHI

1. lomosanTe oTBeT: I{uTOMIIa3Ma BKIIFOYAET B ceOs: , 51

2. lonoinuTe 0TBeT: [I0CTOSIHHO MPHCYTCTBYIOIINE U 00s3aTeNbHbIE IS BCEX KIETOK
MUKPOCTPYKTYPBI, BBIITOTHSIONINE )KU3HEHHO Ba)KHbIE (DYHKIIMM HA3BIBAIOTCS .

3. lonoaHuTe oTBeT: HeoOs3aTenpHbIe KOMITIOHEHTHI KIIETKH, BOSHUKAIOIINE U UCUE3al0IINE B
3aBUCHUMOCTH OT METaOOIMUECKOTO COCTOSIHHS KIIETOK HA3bIBAIOTCS .
4. BoiOepuTe npaBuJibHbie 0TBeTHI: B cocTaB Ki1eTOYHON MeMOpaHbl BXOISAT:



1. benku (60%)
2. benku (80%)
3. Kupsi (20%)
4. XKupsi (40%)
5. YrneBonusl (5-10%)

S. lonosiHuTe 0TBeT: BeslkH, MOJHOCTHIO NPOHM3bIBAIOIHE KIETOYHYI0 MeMOpaHy
Ha3bIBAKOTCH .

5.2.3. Tunosie 3agaHus 11 olleHKH copmupoBaHHOCTH KomrereHnn ITK-1:

TecToBBIE BONIPOCHI:
1. Ha3zoBuUTE MeTO/1, ¢ IOMOIIBI) KOTOPOT0 MOKHO YCTAHOBHUTDH MOCJI€0BATEIbHOCTH ITANOB
XMMHYECKOro npeBpaileHus KAaKoro-1u0do BeumecTBa, yCTAHOBUTH NMYTh U3y4YaeMbIX BellleCTB
B KJIeTKe:
1) MeToT MEUEHHBIX aTOMOB;
2) IATOXUMHUYECKUIL,
3) nueHTpudyrupoBaHue;
4) cBeTOBasi MUKPOCKOIIHUS;
5) xpomarorpadusi.

2. HazoBuTe onTHYeCKHIi METO/, KOTOPBIi M03B0JIsIeT H3YYUTh /1eTa/IH CTPOCHHUS, IBHKEHHE
1 B3aHMOJICHCTBHE JKUBBIX KJIETOK, NlepeMellleHie B IIUTOIJIa3Me UX CTPYKTYPHBIX
KOMIIOHEHTOB:

1) aneKTpoHHasi MUKPOCKOIIUS;

2) pa30BO-KOHTPACTHASI MEKPOCKOTIHS;

3) ckaHupyroUias MUKPOCKOIUSI.

3. HazoBuTe MeTO/1, C MOMOIIBIO KOTOPOr0 ObLJIA ONpe/ieeHa MPOCTPAHCTBEHHAS CTPYKTYpa
oeaxoB u JTHK:

1) cBeTOBasi MUKPOCKOIIHUS;

2) uzydyeHue B Jiyyax PeHTreHa;

3) anektpodopes;

4) paniOU30TOHBIN;

5) DIIEKTPOHHAS] MUKPOCKOTIHS;

6) OMOXUMHYECKHUH.

4. HazoBuTe rpyniy opraHu4ecKux coeIMHEeHN i, K KOTOPbIM OTHOCSIT XUTHH KMBOTHBIX:
1) Genkwu;

2) TAINABI;

3) yriaeBoabl;

4) HyKJIENHOBBIE KHUCIIOTHI.

Bonpochl 111 KOHTPOJILHOH padoThI:

1. T'erepodarnuecknii u ayrodarndecKuii MUKIIBI B KJIETKE.

2. PexoHCTpyKTHBHAsA (YHKIMS JTU30COM. BONIE3HU «HAKOIIIICHUS».
3. Ctpoenue u ¢pynkuuonupoBanue reHoB pPHK

4. @akTOp CTUMYISIIUU MUTO30B

5. HuKIuHBI

6. Perynsmus 1 matonorust KJIETOYHOTO JIEICHUS Y MICKOTUTAIOIINX
7. KOHTpONbHBIE TOUKU KIETOYHOI'O IUKJIA



8. 3amporpamupoBaHHasi THOEIb KIETOK

TeMbl BbICTYIVICHHH € NIPe3eHTALMAMU:

SIIEPHBIN AIITIAPAT

1. Ponmp simpa B KM3HM KIETKHM M €ro 3HaueHue B mnepeHoce mHpopmanuu ot JHK k Oenky.
OcHoBHbIE (QYHKUUHM sOpa: TPAaHCKPUIIHA, pPEOyIUIMKalUs | IepepachpefelieHne T'€HeTHYECKOTO
Mmarepuana. atepdasnoe sapo.

2. XpoMaTHH, €ro XUMHYeCKasi XapakTepucTHKa. Pa3HOBUIHOCTH XpOMAaTHHA: AECIMPaATIU30BAHHBIN
9yXpOMaTHH, KOHJCHCUPOBAHHBIN T€TEPOXPOMATHH U (aKyIbTaTUBHBIN reTepoxpoMaTtud. @yHKIHMOHAIEHOE
3Ha4YEHUE TUIIOB XpOMaTHHa.

3. Benku XpomaTHHa: THCTOHBI M HETHUCTOHOBBIE Oenky. DYHKIMS THCTOHOB, KaK PEryisTOpOB
TpaHcKpumu 1 ykinaaku monekyn JHK. CtpykrypHas opraHuszanusi XxpoMaTuHa.

4. Heckonpko ypoBueit ymakoBku [IHK: snemenTapHas xpomocomHas (uOpmiuia, HyKiIeocoma,
XpOMaTHHOBOE BOJIOKHO, TIETEIbHBIN TOMEH, KOHICHCHPOBAHHBII XpOMAaTHH, MeTa(a3Hasi XpOMOCOMa.

5. IloBepxHoCTHBIN anmmnapaT Aapa. OCHOBHBIE KOMIIOHEHTHl TOBEPXHOCTHOTO SJEPHOrO ammapara:
simepHasi obonouka, nmepudeprueckas IUIOTHAS IUIACTHHKA (JJaMHMHA) M MOPOBBIE KOMIUIEKCHL. JlamuHa -
CKeJIeT IOBEPXHOCTHOro ammapara siapa. CBsA3b JAMUHBI C TE€TEPOXPOMATHHOM XpoMocoM. DYHKIUU
IOBEPXHOCTHOTO alIapara spa.

6.. Kapuonnasma. Xumudeckuii cocran.

7. A npeiiiko. Xumus sapeinka, PHK sapeimka.

Tpu ocHOBHBIX KommoHeHTa sapbimka: JIHK sapslliIkoBOro opraHusaropa, TpaHYJSApHbIA U
¢ubpumsapHbIe KOMIIOHEHTHI. Opranu3anus sapeimka. Cerperauus sapbIIKa.

8. Crpoenne u xumusi pudocoMm. CTpyKTypHO-OHOXMMHUYECKas OpraHu3aiisi pudOcoM, UX POJIb B
cuHTe3e Oenka. AMiumndukanus reHoB pubocomubix PHK.

OBIIAA XAPAKTEPUCTHUKA PEITTPOJAYKIIMU KJIETOK

1. Jlenenue «kierok. JKW3HEHHBIM IIMKJI  KJIETKU: TIPECHHTETUYECKAas, CHUHTETHYECKas,
MMOCTCUHTETHYECKAs CTaIH!, MUTO3. 3HAUCHHE dTUX (a3 B KU3HU KICTOK.

2. JleneHue MpoKapuOTHIECKUX KIeTOK. OCOOCHHOCTH PETPOYKIIHH MTPOKAPHOT.

3. OOmas cxemMa MHUTO3a JYKapPUOTHYCCKUX KICTOK. BpeMEHHOH XOa MHTO3a M IUTOKHHE3a.
CTpyKTypHO-OHOXHUMHYECKAs OpPraHu3allisl MUTOTHYECKOrO ammapara 3yKapHOTHUeCKHX KieTok. Craauu
MUTO033, UX MNPOAODKUTEIBHOCTh XapakTEpUCTHUKA. L[UTOKMHE3 y KUBOTHBIX M PACTUTEIBHBIX KJIETOK:
o0Opa3oBaHHMe KJICTOYHON MEpeTsDKKM W (parMmorviacta. [loBefeHHe KISTOYHBIX OpraHe/ll B Tpollecce
MuTo3a. IIponcxoxknenue mutoza. @OpMBI MUTO3a M X DBOJIIOIIIOHHAS CBSI3b.

4. Metio3, ctannu Mero3a. KoHbroramus XpoMocoM, KPOCCHHTOBED, PEAYKIHS YHCIa XPOMOCOM.
Paznuuusa Mexay MUTO30M U Meiio3oM. bronoruueckuit cmbicn Meitosa.

TecToBbIC 3a1aHNA

1. CBeTOBOI MUKPOCKOII CIIOCOOEH YBEINUNBATH OOBEKTHI B:
1.2-20 pa3
2.10-25 pa3
3. 200-1000 pa3
4. 80-3600 pa3

2. Yemy OyneT paBHO 00lIee YBEINYCHHE MOHOKYJIIPHOT'O MUKPOCKOIIA, €CIIH ero oKyJsip 1aét 10-kpaTHoe
yBeIUUCHHE, a 00BEKTHB - 40-KpaTHOE YBETHICHHC?

1. 40

2. 400

3. 4000

4. 440

3. YUemy OynmeT paBHO 00IIee YBeIUIECHNE OMHOKYIIIPHOTO MUKPOCKOTIA, €CII ero oKysap gaét 10-kpaTtHoe

yBeIMueHHE, a 00BeKTHB - 40-KpaTHOE yBeInueHue?



1.40
2.4000
3.600
4.400

4. IlepBudHOE N300paKEHUE B CBETOBOM MHKPOCKOIIE «CTPOUTCS» B:
1. xoHzIeHcope
2. 00peKTHBE
3. oKymsIpe
4. OMHOKYJISIpHOHM Hacaske

5. Paspemaromas ciocoOHOCTh MHUKPOCKOIA MPU CMEHE KOHJEHCOPa CBETJIOTO IOJII HAa TEMHOIOJBHBIN
KOHJICHCOP BO3PACTALT:

1.B 2 paza
2.B 4 pa3
3.8 20 pa3
4.8 100 pa3

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnieYeHue TUCHMILINHBI (MOyJIs1)
a) OCHOBHAS TUMepPamypa.

1. YUennos, O.C. Beeaenue B knerounyto ouonoruto. / FO.C. Yennos. — M.: Anbsac, 2015 — 495 c.
(83 sx3emrursipa B 6ubnuoreke HHI'Y).

2. T'ucronorus, uuTojorus U >MOpHoiorus: amnac: yued. mocobue / mox pexa. beikosa B.JL.,
IOmkanuesoi Cu., M., 2015. 296 c. Pexum JOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970432013.html

3. boranuka /3utte I1., Baiinep O. B., Kangepaiit . B, bpesuncku A., Képuep K. T. 4., 2007. - 256
c. (22 sx3emmsipa B Oubmmotexe HHI'Y)

0) OononHumeNIbHAS TUMepamypa.
1. T'mcronorusi, smOpuosorus, uuronorus: ydeonwmk /FO.M. Ada-naceeB, H.A. IOpuna, b.B.
AnemuH u ap.; nmox pen. KO.M. Ada-naceeBa, H.A. FOpunoii — 6-¢ u3n., nepepad. u mom. — M.:
I'D0TAP-Menua, 2016. — 800 c. (8 sx3emmusipoB B Oubmmorexke HHI'Y). Pexxum moctyma:
http://www.studentlibrary.ru/book/ISBN9785970422588.html

8) Unmeprem-pecypcol:

1. Encyclopaedia  Britannica, 2010  [OnekTponHblii  pecypc] — Pexum  nmocrtyma
http://www.britannica.com/bps/media-view/114953/1/0/0

2. Wikimedia  Foundation, Inc. [OnexTponnblit  pecypc] —  Pexum  pocryna
http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-
Chloroplast.svg.png

3. Atnac, MenuuuHCKas obOpa3oBarenbHas cetb YHuBepcutera Jloitona (Yukaro, CIIIA). Baza
THUCTOJIOTHYECKUX H300paKEHUH MO IIUTOJIOTHUH, O0IIel N YaCTHOM rucToyioruu. EcTh cuctema

4. cCaMOKOHTPOJIS 1o claigam — Pexum JIocTyna
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

5. YyeOHas mporpamMMa MO HHUTO(MU3HOJIOTHH >KUBOTHBIX M PACTUTEIBHBIX KIETOK — Pexum
noctyma http://www.cellsalive.com/

6. BupryanpHas DIIEKTPOHHAS MUKPOCKOTTHS pernapaToB - Pexum J0CTyIa
http://www.amc.anl.gov



7. HeOonpirass ydeOHast mporpaMma, cojepikaimias HaOOp aHUMHPOBAHHBIX MJUIIOCTPALlUN 1O
HUTO(PHU3UOIOTUN YKUBOTHBIX u pacTUTEIbHBIX KJIETOK  — Pexum J0CTyTa
http://www.cellsalive.com/

8. Yuebnas mnporpamma YHuBepcutera mTata Apuszona (CIIIA), coamepxamias moapoOHYIO
TEKCTOBYIO HH(POPMAIUIO U WILTIOCTPALUU MO UCTOPUHU, METOJAM H3yUEHUS KIETKH, )KU3HCHHOMY
UKy KJIETOK (BKJIIOYasi MHTO3), LUTOCKeneTy. Kaxknaplidi pazgen BKIOYAET BO3MOXKHOCTH
CaMOKOHTPOJISl (TECThI HA BBIOOP OJHOTO M3 HECKOJIBKUX MPAaBHIBLHBIX OTBETOB) — PexxumM mocryma
http://www.biology.arizona.edu/cell_bio/cell_bio.html

7. MaTepuajibHO-TeXHUYECKOe obecnedeHne JUCHUMINHBI (MOTyJIs1)

VY4yeOHble ayAUTOPUM JUIsL NPOBEJCHUS 3aHATUN JIEKLMOHHOTO M CEMHHAPCKOIO THIIA,
IPYNIOBBIX M HWHAMBHIYAJIbHBIX KOHCYJbTallMd, TEKYLIEro KOHTPOJIS M IPOMEXKYTOUHOU
aTTeCTalluM, YKOMILJIEKTOBAaHHBIE CIELHUATU3UPOBAaHHON MEOENbl0 M TEXHUYECKUMHU CPEICTBAMHU
o0y4yeHHsT (IEMOHCTpPALlMOHHOE O00OpyIOBaHHE — MPOEKTOp, HOYTOYK, OJKpaH; CBETOBBIC
Mukpockornbl Mapku Meiji Techno cepum MT 4000, B TOM 4mclie MHUKPOCKOI C ITU(POBOM
kamepoif). Ilomemenuss i CaMOCTOATENBHOM — pabOTHl  O0y4aromMXCs, OCHAIICHHBIC
KOMITbIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOYEHUs K ceTH «MHTepHeT»; u obecrneyeHneM
JIOCTYTIA B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAy OPraHU3aIIH.

[Tporpamma coctaBieHa B coorBercTBuM ¢ TpeboBanusmu OC HHI'Y nns mampaBieHus
noarotoBku 30.05.02 Meaununckasi 6uodpusuka.

ABTOp 1.0.H., mpod. kadeapsl sxonorun Pomanosa E.b.
Penensent (k1) k.0.H., 1ou. kad. 6otanuku Crapuesa H.A.
3aBenyromuii kageapoil IKOIOTHH 1.0.1H., nou. Sxumos B.H.

IIporpamma onmoOpeHa Ha 3acemaHun MeTromudeckoid Komuccuu HMHcTUTyTa OWONOTMH U
onomeaummab! oT 24.02.2021 roma, mporokoi Ne 4.



