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1. MecTo 1 neJim JMCHUIIMHBI (MoayJs) B cTpykTrype OITOII

Hucnuniamna  «lluronorus» oTHOCHUTCS K  0a30BBIM  JHUCHUIUIMHAM [HKIA b.1
(mpodeccuonanpupiii) OIIOII mno cmnenmanpHOCcTH  30.05.01 Meaumunckas OHOXUMUSI.
Jucnurnnuna obs3aTenbHa 1711 OCBOCHHS B 3 cEMeCTpe.

B nmanmHoM kypce paccMaTpuBAIOTCS OCHOBHBIE METOJIBI M TPHUEMbI LUTOJOTHYECKUX
WCCJICIOBAaHMM, CTPYKTypHas opraHu3aius, wmopdpodyHKImoHaIbHBIE U  (U3HOJOTUYECKHE
MPOLIECCHI, )KU3HEHHBIN ITUKII KJIETOK.

Kypc opuentnpoBan Ha (HOpMHUPOBAHHE y CTYJICHTOB COBPEMEHHOI'O MPEICTABICHUS O
CTPOCHUH M CBOMCTBAX MPOKAPUOTHUECKUX M IYKAPHUOTUYCCKUX KIIETOK, O CTPOCHUH M (PYHKIIHSIX
KJICTOYHBIX OPraHOMJIOB; OCBOCHHWH HA ITOW OCHOBE OIPECICHHBIX OMOJOTHYECKHX 3HAHUH H
CUCTEM IOHSTHS, PA3BUTHE OMOJIOTUIECKOT'O MBIIUICHHS JJIsl pEIICHUS TPO(HEeCCHOHATBHBIX 3a7ad.

HeasaMu ocBOEHHUS TMCHUIIUHBI IBJISIOTCSH:

- (hopmupoBaHHUE y CTYACHTOB 0a30BBIX MPEJACTABICHUN O CTPOEHUH, PYHKIIMOHUPOBAHUH,
OCOOEHHOCTSX KJIETOUYHOT'O CTPOCHHUS )KUBBIX OPraHU3MOB,

- OBJIaJICHUE OCHOBHBIMU METOJaMH ¥ TIPUHIIUIIAMH ITUTOJIOTHYECKUX UCCIIEIOBaHUH,

- TIOJIy4YCHHE TMPAKTUUYECKHX HABBIKOB pabOThl C COBPEMEHHOM MHUKPOCKOIHUYECKON
TEXHHUKOM.

2. llnannpyemMblie pe3yabTaTbl 00y4eHHs] MO AMCHMILUIMHE (MOIYJIIO), COOTHECEHHbIE C
IVIAHNPYEeMbIMH Pe3yJIbTATAMHM OCBOCHHUSI 00pa30BaTe/]bHON NMPOrpaMmbl (KOMIETeHUHSIMH
BbIIIYCKHHKOB)

®opmupyeMble KOMIIETEHIIUH I[InanupyemMble pe3yJbTaThl 00y4eHHS 110
AUCHHUILIMHE (MOYJII0), XaPAKTEePU3YIOIIUe dTANbI
¢dopmMupoBanusi KoMIeTeHUM I

OIIK-5: roToBHOCTB K 3  (OIIK-5) 3uams  COBpEeMEHHbIE  KOHIICTILIUU
WCTIOJIH30BAHUIO OCHOBHBIX KJICTOYHOM OpraHu3alyy; TEOPETUYECKHE OCHOBEI
(bU3NKO-XUMHUYECKUX, KJIETOYHOTO CTPOCHMS; CTPYKTYPHO-(PYHKIMOHAIbHbIE
MaTeMaTHYECKUX U UHBIX 0COOEHHOCTH KJIETOK.

€CTECTBEHHOHAYYHBIX MIOHATUN U YV (OIIK-5) Ymemv nuddepeHurpoBaTh 3HAHUS I10
METOOB IPU PEIICHUN CTPYKTYpE M YIBTPACTPYKTYpE NPOKAPHUOTHUECKUX H
npogeccHOHANBHBIX 3a]1a4 HYKapHOTHUECKUX KIIETOK.

B (OIIK-5) Braoemwv mONy4YE€HHBIMH TEOPETHUYECKUMHM
3HAHUSAMM JUIS ONHCAHMs KJIETOYHBIX OpPraHOMJIOB H

(navanvnbiil man Gopmuposanus) CTPYKTYP M MX B3aUMOJICHCTBHIA.
OIIK-7: ctocoOHOCTH K OIIEHKE 3 (OIIK-7) 3namb OCHOBHBIE METOJABI M TMPUHIUIIBI
MOp (O YHKITMOHATTBHBIX, IIUTOJIOTUICCKUX WCCIICIOBAHHHA K OIICHKE
(U3HOTOTHYECKUX COCTOSIHUM U MOp(hohYHKITNOHATIBHBIX, (U3HNOIIOTHYECKUX u
MATOJIOTUIECKUX MPOIIECCOB B MATOJIOTUICCKUX COCTOSTHUH B KIICTKE.
opranusme uenoBeka uist pemienus | V (OIIK-7) Ymems BBISABIATH B3aUMOCBSI3b B CTPOCHHH
npodecCHOHABHBIX 3a7a4 Y BBIMOJTHCHUH (DYHKITUH KJICTOYHBIX OPTaHOHIOB.

B OIIK-7) Bnadems COBpEeMEHHBIMH METOAAMH H
(nauanvuelil oman Gopmuposanus) crocobamMu  HM3y4eHHUS CTPYKTYPHOW  OpraHU3aIlfH

OMOJIOTHYECKUX O0BEKTOB Ha KIIETOYHOM YPOBHC.

3. CTpykrypa u conepxxanue qucuuiuinabl «luronorusy

OO0mast TpyI0EMKOCTh AMCIUILTUHBI COCTaBIsieT 4 3a4eTHBIX eAWHMII, Bcero 144 daca, u3
KOTOPBIX 53 4acoB COCTaBIsAET KOHTaKTHAs paboTa obydaromierocs ¢ nmpenojasareneM (34 yaca 3aHATHS
JEKIIMOHHOTO THma, 17 4YacoB nabopaTOpHBIE 3aHATHS, 2 dYaca MEPONPHUATHS TPOMEKYTOUHOU
aTTectauuu), 91 wyac cocrtaBisieT caMmocTosATeNbHas padora oOydaromerocs (B T.4. BKIo4as 36



YaCOBIOJTOTOBKH K 9K3aMEHY).
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Beenenne (BBOIHAS JTEKIH) 7 2
Paznen |. Meroapl IUTOIOTUYECKUX UCCIeAoBanuid | 12 3
(00G30pHast JTCKIHS)
Paznen |l. Buonorus npokapuoTHyecKoi KiIeTKH 3)
Paznen Il. Llutockekyner u KOHTakTHas (yHKUUSA 2 )
MeMOpaH
Pazpen Ill. Crpoenne MutoxoHapuii (Jiekuus- 7 2 3)
BH3YaIH3aIus)
OOmMeH BemiecTB M TpeoOpa3OBaHHUE HIHEPTUU B 11 4 2 5
KIeTKe  (JeKkuuu-Oecepl C  UCHOJIB30BaHUEM
MYJBTUMEMIHHBIX CPEJICTB)
Pasznen V. Bakyonsipuas cucrema 12 4 3 5
HYKAPUOTUUECKUX KJIETOK (JICKIMSI-BU3YaTH3aIIHs])
['erepodarnueckuii u ayrodarvyeckue MUKl B 7 2 5
KJIETKE
Paznen V. SnepHbiii anmapar sykapuotudeckux | 12 4 3 5
KJIETOK (JICKIIMS-BU3yaJIA3aIHs)
Paznen VI. O6mas xapakTepucTrKa pernpoayKIuu 9 2 2 5
KJIIETOK (JICKIMSI-BU3YaJIU3aIHsl)
Paznen VII. Perynsauus knetounoro nukia. ['ubensb 11 4 2 5
KJIETOK: HEKPO3 U aroITo3
B T.4. Texymuii KOHTPOIIb 2
[TpomexxyTounas arrectaius B popme 3K3amMeHa
Hroro 144 32 17 91

Texkymui KOHTPOJb YCHEBAEMOCTH IPOXOJHUT B paMKaxX 3aHATUM CEMHUHAPCKOIO H

MMPAKTUYCCKOI'0 THIlA, TPYHIIOBBIX HWJINW HWHIAUBUAYAJIBbHBIX KOHCYHLTaHHﬁ.

arrecTanus OCyHCCTBIIACTCS HAa 9K3aMCHC.

4. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

IIpomexyrounas

B cootBercTBHM ¢ paboyeil mporpaMMoil M TEMaTHYECKUM IJIAHOM HU3Y4EHHUE AMCLUIUINHBI
IPOXOJUT B BUJE ayJUTOPHOW M CaMOCTOSITENbHOM padOThI CTYJEHTOB. Y4eOHBIM mpoiiecc B
ayJUTOPUHN OCYLIECTBISETCS B (hOpME JIEKIIMOHHBIX U MPAKTUUECKUX 3aHITUH.

O0pa3oBaTenbHbIC TEXHOJIOTHH, crOcoOCTBYOIME (OPMHPOBAHMI0O KOMIIETECHIIUIH,

UCII0JIB3YEMBbBIC HaA 3aHAMUAX JIEKUUOHHO020 muna:

- BBOJHAas JICKIIHA, o63opHa;1 JICKI WA, JICKIUSA-BU3YyAJIA3alluA,



- Jekuuu-Oecepl € HMCIOJBb30BaHUEM  MYJIbTUMEIUHHBIX  CPEICTB  MOAJEPIKKU
00pa3oBaTeNbHOTO Mpoliecca.

HCNOJIb3YyeMble Ha 3aHAMUAX NPAKMUYUECKO20 MUNA:

- perjJaMeHTHpPOBaHHAsi CAMOCTOSATEIbHAS IEATEIbHOCTh CTY/I€HTOB;

- 4aCTUYHO-TIOMCKOBAs JEATEIHHOCTh MPH BBIOJHEHUNA METOJIUYECKUX pa3padOTOK yacTei
3aHATHUA.

Ha nexuusix pacKpbIBarOTCS CIEIYIOUIME OCHOBHBIE TEMbl HM3Y4aeMOro Kypca, KOTOpHIE
BXOJIAT B Padouyr0 MPOrpaMMy: UCTOPUS Pa3BUTHS HAYKH LUTOJIOTUU U ONTUYECKOW TEXHUKU,
OCHOBHBIC METOJABl ITUTOJIOTMYECKHX HCCIEHAOBAaHMI; CTpOEHHE OWOJOTHYECKUX MeMOpaH,
[UTOCKEJIET U HaJAMEMOpPAaHHbBIE CTPYKTYPbl SYKapUOTHYECKHX M MPOKAPUOTUYECKUX KIIETOK;
OpPraHOMJbl SHEPreTUYECKOTO OOMEHA; BaKyOJSIpHAs CUCTEMa »JYKAapUOTHYECKHUX KIIETOK;
HACJICJICTBEHHBIA MaTepuai MPOKAPHUOTUYECKUX KIJIETOK U SACPHBIM ammapar 3yKapuOTHUYECKHX
KJIETOK; OOIIasi XapaKTePUCTUKA PETIPOAYKLIUHU KIETOK.

[TpakTrueckue pabOThL, COCOOCTBYIOT IMOBBIIIEHUIO KauecTBa 3HAaHUN, (OPMUPOBAHUIO
NPAaKTUYECKUX YMEHMH, PA3BUTHIO CAMOCTOSITEILHOTO MBIIUICHHS CTYJCHTOB, YTO CBSI3aHO C
BHEJpEHHEM B Y4eOHBII mporecc HUPPOBBIX TEXHOJOTHH, OTKPBHIBAIOIIUX HOBBIE BO3ZMOXHOCTHU
paboThl ¢ M300paKEHUSIMHU, MOJYYCHHBIMH C MMOMOIIbI0 MuKpockona Meiji Techno ¢ uudposoit
kamepoit Vision CAM. Hcnons3oBanne nu(poBOM KamMepbl M IPOCTEHIIEr0 MPOrPaMMHOIO
o0ecrieyeHns MO3BOJISIET BEIBOJUTH H300paKEHHUE Mperapara Ha SKpaH, Uil IUPOKOH ayIuTOPHH, C
LEJIbI0 YTOUYHEHUS U JIeTANHU3AINH CTPYKTYP 00bEKTa U JJi OpraHU3aIH TUCKYCCHH.

C 1enpro BOCHOMHEHUST YUeOHO-METOIUYECKON TOKYMEHTAUU U JJIsl O0JIeTYeHUS] YCBOCHUS
yueOHOro Marepuaia MO JUCIHUIUIUHE, TEePUOJUYECKH BBITYCKAIOTCS Yy4eOHble MOCOOus K
npaktuueckum 3aHsaTusM (Pomanosa, 2005, 2009, 2012). Kak nomoyiHeHHE K JIEKIIMOHHBIM H
MPAKTUYECKUM 3aHATHAM 1o nuciumuinie «l{utonorusy pazpaboTaH 3JIEKTPOHHBIN YIpaBlisieMbIit
Kypc «OCHOBBI KJIETOYHOH OuWonorum», co3uanHbiii B cpene Moodle na caiite a5eKkTpoHHOrO
oOyuenus HHI'Y (pa3pabotuuk npod. E.b. Pomanosa, 2016).

5. Y4eOHO-MeTOoaMYECKOE 00eclieYeHHe CAMOCTOATEeIbHOH padoThl 00yYAOIIUXCS
5.1. Meroanyeckue yKazaHus 1Jisl 00y4ar0IMXCsl

CamocrosTrenbHas paboTa CTYJEHTOB HaNpaBlIeHa Ha CaMOCTOATENbHOE HU3ydeHHE
OTJIENbHBIX TEM paboueil mporpaMMmbl. TakuX, Kak: BaKyoJId PAaCTUTENbHBIX U KUBOTHBIX KJIETOK.
@yHKIMM BakyoJeil. BKitoueHus B LIUTO30JIb KJIETOK PACTEHMM WM JKMBOTHBIX, UX JIOKAIM3ALUSI U
(GYHKIIMOHAIBHOE 3HAYCHHE.

Llenv  camocmosamenvnou pabomsi - TOATOTOBKA COBPEMEHHOI'O KOMIIETEHTHOI'O
crienpanucta U (popMUpoBaHUE CIIOCOOHOCTEH M HABBHIKOB K HEMPEPHIBHOMY CaMOOOpa30BaHUIO U
npo¢eCCHOHATLHOMY COBEPILIEHCTBOBAHUIO.

CamocTrosTenbHas paboTa siBIseTcs HanOojiee AESITENbHBIM U TBOPUECKUM IMPOIECCOM,
KOTOPBII  BBIMOJIHAET pPAd  JUAAKTUYECKUX  (QYHKIMH:  crmocoOcTByeT — (OPMHPOBAHUIO
JUAIIEKTUYECKOTO  MBILUICHUS, BbIPa0AThIBAET BBICOKYIO KYJIbTYpy YMCTBEHHOTO Tpy.a,
COBEPILEHCTBYET CHOCOOBI  OpraHM3allMM  [103HABATEJIbHOM  JIEATENIbHOCTH, BOCIMTBHIBAET
OTBETCTBEHHOCTb, 1I€JI€YCTPEMIIEHHOCTh, CHUCTEMaTHYHOCTh M IIOCJIEIOBATENbHOCT B paloTe
CTYAICHTOB, pa3BUBAET y HUX OepexHOe OTHOIIEHHE K CBOEMY BPEMEHHM, CIOCOOHOCTh JJOBOAUTH 10
KOHIIa HayaToe JeJo.

HN3yyeHue NOHATHITHOIO ANNAPATA JMCLUININHBI

Bea cucrema MHAMBHIYalbHOM CaMOCTOATENbHOM pabOThl JOKHA OBITH IMOAYMHEHA
YCBOGHHIO TOHSATUHHOIO ammapaTta, IIOCKOJIbKY OJHOM U3 BaXKHEHIIMX 3aJad IOATOTOBKH
COBPEMEHHOT0 TPaMOTHOIO CHENHAUCTa SBJISETCS OBJIAJieHUE U TPaMOTHOE MPUMEHEHHE
npo¢eCCUOHATBHON TePMHUHOIOTHUHU. JlydlieMy YCBOGHHIO M MOHUMAHMIO TUCIMILIMHBI TOMOTYT
rJoccapuif, pacloJiOKeHHbIH B 3JIEKTPOHHOM yIpaBiiieMoM Kypce «OCHOBBI KIJIETOYHOM
Ouonorum» Ha caite anekTpoHHoro oOyuenus HHI'Y, pasnuusble SHIMKIONEINH, CIOBapH,
CIPABOYHHKU U JIPYrHe MaTepHalibl, yKa3aHHbIE B CIIUCKE JIUTEPATYPHI.

HN3yuyeHnne TeM caMOCTOATEILHOM NOATOTOBKH 110 Y4e0HO-TeMAaTHYECKOMY IJIAHY



Oco60e MecTo OTBOJIUTCSI CAMOCTOSITETILHON MPOPabOTKE CTYACHTaMH OT/AEIbHBIX pa3/ieioB
U TeM MO Hu3ydaeMoll aucuumuimHe. Takoil moaxon BbeIpaOaThIBaeT y CTYJEHTOB WHHUIIMATHUBY,
CTpEeMJIEHHE K YBEJIMUYEHHIO OObeMa 3HAHM, BBHIPAOOTKE YMEHHH M HABBIKOB BCECTOPOHHETO
OBJIa/IEHUS CIIOCOOAMHU U PUEMaMU POPECCUOHATBHOMN NeSTEIbHOCTH.

N3yueHre BONpOCOB OYEPEIHOM TeMbI TpeOyeT IITyOOKOro yCBOCHHS TEOPETUYECKIX OCHOB,
PACKPBITUS CYIIIHOCTH OCHOBHBIX IUTOJIOIMYECKHUX MOHATUH U aHanM3a (pakTHYeCKOro Marepuana.

PaboTa HaJ OCHOBHOM M JONOJHUTEILHOM JUTEPATYyPOil

N3yueHne peKOMEHJO0BaHHOM JIMTEpaTyphbl clelyeT HauuHaThb ¢ y4eOHHMKOB M y4EOHBIX
nocoOuii, 3aTeM MepeXOAUTh K HaydYHbIM MOHOTpadusiM U MaTepuaiaM MEePUOJHUYECKUX H3TaHHM.
KoHcnekTupoBaHue — 01Ha U3 OCHOBHBIX ()OPM CaMOCTOATENBHOTO TPy, TpeOyolas oT CTyAEeHTa
aKTUBHO paboTaTh ¢ y4eOHOM IUTEpaTypoll U HE OTPAHUYHUBATHCS KOHCIIEKTOM JICKLIUH.

CryneHT AOJDKEH yYMeThb CaMOCTOSATENIBHO NOAOUpaTh HEOOXOAMMYIO [Uld Y4eOHOW H
Hay4yHOH pabotTel snwurepatypy. Ilpu sTom crnemyer oOpamiarbes K MPEIMETHBIM KaTajoram u
O6ubmMorpaguIecKuM CripaBOYHUKAM, KOTOPbIE UMEIOTCS B OMOIHOTEKaX.

Jiis akkymynsanud vHGOpPMAalMK IO H3Y4aeMbIM TEeMaM peKOoMeHayeTcs (OopMHpOBATh
JMYHBIM apXWB, a TAK)K€ KaTaJol MCIOJIb3yeMbIX MCTOYHHUKOB. IIpu 3TOM eciu yke Ha NeEpBBIX
Kypcax oOy4YeHHsI CTYICHT OINpenesseT A ceOsi Hanbosee HHTepEeCHbIe Cephl A U3YUEHHs, TO
nonobHas pabota OyneT BecbMa MPOIYKTHUBHOM ¢ TOYKHM 3peHHs (GopmupoBaHus Oubnuorpaduu
JUISL TOCJIETYIOIIEr0 HAalMCaHUs! IUIIJIOMHOTO MPOEKTa Ha BBIITYCKHOM KYypCE.

CaMonoaroToBka K NpakKTH4eCKUM 3aHATHAM

[Ipy DOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAMMO IOMHHUTH, YTO JaHHas
JUCLUIUINHA TECHO CBA3aHa C MApaJUICIbHO M3Y4aeMbIMHM Ha 1 Kypce IUCUUIUIMHAMU: pa3fesiaMu
0OTaHUKHU U 300JI0TUH.

Ha npaxktuueckue 3aHiITHS CTYAEHT JOJDKEH IPUXOAUTH IOATOTOBIEHHBIM, BO BpPEMs
YCTHOT'O OIIpOCa MOCIEA0BATEIbHO U3JIaraTb CBOM MBICIIH, U apTyMEHTUPOBAHO UX OTCTAUBATh.

JUis nocTuKeHust 3TOM eI He0OXOAUMO:

1) 03HAaKOMUTBCSI C COOTBETCTBYIOIIEH TEMOM MPOrpaMMbl U3y4aeMOU JTUCLIUILINHBI,

2) OCMBICIHUTB KPYI' H3y4aeMbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHHUS;

3) U3yuUTh PEKOMEH/I0BAaHHYIO YyU€OHO-METOINYECKUM KOMILIEKCOM JIUTEPATypy IO
JTaHHOM TeMe;

4) TIIaTeNbHO U3YUYUTh JIEKIIMOHHBIN MaTepua;

5) 03HaKOMHTBCS C BOIPOCAMHU OYEPETHOTO MPAKTHUYECKOTO 3aHATHS,

N3ydeHne BOIPOCOB 04epeaAHON TeMbI TPeOyeT rIyOOKOr0o YCBOSHHS TEOPETUUYECKUX OCHOB
JUCLUIUIMHBL, PACKPBITHS CYIIHOCTH OCHOBHBIX IIOJOXEHUH, MPOOJIEMHBIX AaCHEKTOB TEMbI U
aHayM3a (paKTUYECKOro MaTepuaa.

[Tpy mnpeseHTanuu Marepuaga Ha IPAKTUYECKOM 3aHATHM MOXKHO BOCIIOJIb30BaThCS
CIEIYIOIIUM aJITOPUTMOM M3JI0KEHUS TEMbI: OINpeAeNeHHe M XapaKTepUCTHKAa OCHOBHBIX
LUTOJIOTMYECKUX TEPMUHOB, CTPOEHUE, JIOKANHU3auus, (GyHKIUS OpraHoOMJa U €ro B3auMOCBA3b C
JIpYTMMH CTPYKTypaMu KiIeTKH. BecbMa mnpe3eHTaOenbHbIM BapUaHTOM BBICTYIUIEHHS CIIETYET
CUMTaTh NOATOTOBKY B cpenie Power Point kpaTkoro coo0meHus mo TeMe MpakTHYeCKOro 3aHsTHS,
YTO CYILIECTBEHHO [MOBBIIAET CTENEHb BU3yaJlIM3allMH, a, CIEJOBAaTEIbHO, JOCTYIHOCTH,
MOHSTHOCTH MaTepHaa.

CamocrosiTeibHAs padoTa CTyAeHTa PH NOATOTOBKE K IK3aMeHY

Kontpons BeicTynaer opMoii 00paTHON CBSA3M M NPEAyCMAaTPUBAET OLICHKY YCIEBAEMOCTH
CTYJIEHTOB M pPa3pabOTKy Mep IO AajbHEHIIeMy MOBBIIICHUIO KauecTBa MOATOTOBKH OHOJIOTOB-
UCCIIEN0BATEIIEH.

UtoroBoii (opMoil KOHTPOJS YCHEBAEMOCTH CTYAEHTOB IO Y4e€OHOM JUCHUILINHE
«Iuronorus» ABIASETCS dK3aMEH.

beccriopHbIM  QakTOpoM  YCHEIIHOTO 3aBEpIICHUsS Kypca SBISETCS KpOMOTIUBas,
cucreMaTnyeckas paboTa CTyAEHTa B TEUEHHE BCEro MEepuoja M3y4eHHUs AUCUUIUIMHBL B sToMm
clly4ae TMOATOTOBKAa K 2K3aMeHy OyAeT SBISTbCS KOHIEHTPUPOBAHHOM cHCcTeMaTu3alueld Bcex
MOJIyYEHHBIX 3HaHUH T10 HUTOJIOTUH.



B nauane cemectpa peKOMEHIyeTCsl BHUMATEIHHO U3yYUTh NIEPEUCHD BOMPOCOB K IK3aAMEHY
10 JaHHOW JWCIUIUIMHE, a TaKXe HCIONb30BaTh B IMpollecce OOYYEHHUs TMPOrpaMmy, IpYyrHe
METOJMYECKHE MaTepuaibl, pa3pabOTaHHBIC NPENoJaBarTejeM IO JaHHOW JHUCIUIUIHHE. JTO
MO3BOJIMT B TpoIlecce M3ydeHHs] TeM chopMUpoBaTh Oojiee MpaBHILHOE M O00O0OIIEHHOE BUICHUE
CTYZCHTOM CYIIECTBA TOT'O MJIM HHOTO BOIIPOCA 32 CYET:

a) YTOYHSIIOLIMX BOIIPOCOB MPETIOIaBaTEIIO;

0) moAroToBKM pedepaToB-Mpe3eHTAM 10 OTACTBHBIM TeMaM, HauboJjee
3aWHTEPECOBABIIINE CTYICHTA;

B) CAMOCTOSITEIILHOTO YTOYHEHUS BOIMPOCOB HA CMEKHBIX JUCIUILTIHAX;

T') YIIIYOJICHHOTO U3yY€HHs BOTIPOCOB TEMBI 110 YU€OHBIM TTOCOOHUSIM.

Kpome TOro, Hanmmume mepedHst BOMPOCOB B IMEPHOJ OOYYCHHS TO3BOJIUT BBIOpATh W3
NPEUIOKEHHBIX TperoaBarejieM y4eOHUKOB HanOosee ONTHUMATIbHBIN Ui KaXIOro CTYACHTA, C
TOYKH 3PEHUS €r0 MHIUBUIYaTbHOTO BOCIPHUSTUS MaTepHasa, yPOBHS CIOKHOCTU M CTHIIHCTUKH
U3JI0KCHUSI.

[Tocre wm3ydeHUs COOTBETCTBYIOIICH TEMAaTHKU PEKOMEHIYETCS IMPOBEPUTh HAIHYUE U
(GOpMYITHPOBKH BOIpOCa IO ATOW TeMe B IIEpEYHE BOIMPOCOB K JK3aMEHY, a TAKXKE MOIBITAThCS
W3JIOKUTh OTBET HA ATOT BOIPOC. ECIM BO3HUKAIOT CIOKHOCTH TIPU PACKPBITHUHA MaTepuaa,
CJIeZlyeT BHOBb OOpAaTUTHCS K JICKIIMOHHOMY MaTepually, MaTepuallaM NpaKTUYeCKUX 3aHSITHH,
YTOYHUTh TCPMUHOJIOTMYECKHUH  ammapar TeMbl, a TakXe MPOKOHCYIbTHPOBATHCA C
IPEIOIaBaTEIICM.

N3yyeHne caiiTOB Mo TeMaM JUCHHUIIMHBI B ceTH UHTepHeT

Pecypcbl IHTEpHET SIBJISIOTCS OJHUM M3 QIbTEPHATHBHBIX HCTOYHUKOB OBICTPOTO MOMCKA
TpeOyemori wuHpopMarmu. WX WCMONB30BaHWE BO3MOXKHO JUISl TIOJYYEHUS OCHOBHBIX H
JIOTIOJTHUTEIILHBIX CBEJICHUH 110 M3y4aeMbIM MaTepHaliaM.

6. @OHI OULEHOYHBIX CPEACTB IS NMPOMEXKYTOYHOH aTTeCTAUMH MO JAUCHHUILIMHE
(MoayJ110), BKIIFOUAOIIIHI:
6.1. IlepeyeHb KoMIleTeHUMIi BHIMYCKHHUKOB 00pa30BaTe/]LHONH MPOrpaMMbl ¢ YKazaHHEM
pe3yJbTaToB o0O0y4eHuUsi (3HAHMH, YMeHHil, BJIA/JICHUIl), XAapaKTepPU3YKIIUX ITaNbl HX
(opMupoBanus, onucaHue mNOKasareJeH W KpPUTEPHEB OLUCHUBAHUA KOMIETEHUHUH Ha
Pa3JIMYHBIX 3Tanax ux GopMupoBaHUA

OIIK-5. TOTOBHOCTH K HCIIOJIE30BAaHUIO OCHOBHBIX q)HSHKO-XI/IMI/ILIeCKI/IX, MaATEMATHYCCKUX U UHBIX
C€CTCCTBCHHOHAYYHbIX MOHATUN U MCTOHOB IIpU PCIICHNUN HpO(I)CCCI/IOHaJ'IBHLIX 3aaad

HNuaukatop KpuTtepnu oneHnBanus (IeCKPUNTOPHI

bI ILJIOXO0» «HEY/HIOBJIE | «YIOBJIETB | «XOPOII0» «0YeHb «OTJINYH | «IPEBOCXOTHO
KOMIETEHII TBOPUTEJ | OPHUTEIbH XOPOIII0» o» »

171 LHO» o»
3namo OTCYTCTBHE HAJTHYHE 3HaHHE 3HAHKE 3HAHKE 3HaHHE 3HAHWE
COBPEMEHH 3HaHUH rpyobIX OCHOBHOTO | OCHOBHOTO | OCHOBHOI'O | OCHOBHO OCHOBHOTO U
135 Marepuaia OmMOOK B | MaTepuana | MaTepHalo | MaTepuaia ro JIOTIOJTHUTEIBH
KOHIETIIH OCHOBHOM C psioM M C PSIOM c Marepua | bIM MaTepHaia
KIIETOYHOM Marepuaie | HerpyObIX | 3aMETHBIX | HE3HAYHTE na 0e3 0e3 omuboK H
OpraHu3aiu OIMO0K MOTPEITHO JTEHBIMH OIMOOK | MOTPEITHOCTEN
u; cTeit MOTPEIIHO u
TEOpeTHIeC CTAMU MTOTPEIIH
KHE OCHOBBI ocTen
KIIETOYHOTO
CTPOCHUS;
CTPYKTYPHO
¢yHKIIMOHA
JILHBIE
0COOEHHOCT
U KIJIETOK




Ymemns [Tonnoe OTCYTCTBHU YMmenue YMmenue YMmenue YMmenue YMmenue
muddepeHny | OTCyTCTBHE € YMCHHS | HCIIOJIB30B | WCIIONB30B | HCIHOJIB30B | HICIIONB30 | HCIOIB30BATH
HUpOBaTh YMEHHUSA muddeper aTh aTh aTh BaTh 3HAHUS 110
3HAHUS 110 muddepeHsy | IUPOBATH | OTHENBHBIC | OTHACNBHBIC | OTACIBHBIC | 3HAHUS CTPYKTYpE U
CTPYKTYpE 1 HpOBaTh 3HAHUSA 110 | 3HAHWA [0 | 3HAHWS [0 | 3HAHWA IO 1o YIIBTPACTPYKTY
YIIBTPacTpy 3HAHUS 110 CTPYKTYpe | CTPYKType | CTPYKType | CTPYKType | CTPYKTYp pe
KType CTPYKTYpE U u u u u en MIPOKAPHOTHIEC
MPOKAPUOTU | YABTPACTPYK | YIABTPACTp | YIbTpacTp | YJIbTpacTp | yJIbTpacTp | yJIbTpact KHUX U
YECKUX U Type YKType YKType YKType YKType PYKTYpe | JYKapHOTHYECK
9YKapHOTUY | MPOKAPUOTHU | MPOKAPUOT | MPOKAPUOT | MPOKAPUOT | MPOKAPUOT | MPOKapH WX KJIETOK U
€CKHX YECKUX U WYECKUX U | MYCCKUX U | MYCCKUX M | WYECKUX U | OTHUYECK | CHOCOOHOCTH Ha
KJIIETOK SYKapUOTHY | DYKAPUOTH | DYKAPUOTH | DYKAPUOTH | SYKApUOTH Ux 1 OCHOBE
€CKHX YECKUX YECKUX YECKUX YECKUX SYKapuoT | MPOBEJCHHOIO
KIICTOK KIICTOK KIIETOK KIIETOK KIIETOK MYIECKHUX aHanmm3a
npu npu KIIETOK HCCIICOBATh
HaJTMIAN HaJTNIAN B3aHMOOTHOIIIE
CYIIECTBEH | HE3HAUUTE HUA 1
HBIX JBHBIX B3aHMOCBSI3H
OIINOO0K oIMnO0K OpTraHOHIOB B
KIIETKE, MEXKIY
KJIETKaMHU C
OKpy>Karoen
cpenoi
Braoemy ITonnoe OrcyrctBu | Hammume | Iocpeacts | Hoctatoun | Xopomee | Bcecroponnee
MOJTy4YEHHBI OTCYTCTBHE | € HaBBIKOB | MHUHHUMAJb €HHOE oe BJIAJICHU BIIaJICHHUE
MU HAaBBIKOB OTIHCAHUSA HBIX BIIAJICHUC BIIAJICHUC e HaBBIKaM
TeopeTniec OTIMCaHUSA KIICTOYHBIX | HABBIKOB HaBBIKaM HaBBIKAM | HaBBIKaM OTIHCAHUS
KAMHU KJICTOYHBIX | OPTaHOWIO | OMNMCAaHUS | ONHCAHWS | OIWCAHWSA | OIHCAHH KIICTOYHBIX
3HAHUSAMHI OpPTaHOH[IOB B U KJICTOYHBIX | KJICTOYHBIX | KIETOYHBIX o OpPTraHOWIOB U
JUTS U CTPYKTYp | CTPYKTYp M | OpPTaHOHMIO | OPTaHOWIO | OPTaHOMAO | KJIETOYH | CTPYKTYp U HX
OTIMCaHUSA 17870:¢ ux B U BH BH BIX B3aHMO/ICHCTBH
KJIETOYHBIX B3aUMOJIEHC | B3aUMOACH | CTPYKTYp U | CIPYKTYP U | CTPYKTYp U | OpraHou 51
OpPraHouIOB TBUH CTBUH ux ux ux OB U
U CTPYKTYP B3aUMOJIE! | B3aUMOJEH | B3aUMOJEH | CTPYKTYp
U UX CTBUU CTBUU CTBUU U UX
B3anMOJICHC B3aNMO/],
TBUU eUCTBUI
[Mkana 0-20% 20-50% | 50-70% 70-80 % 80-90 % 90-99 100%
OILIEHOK 10 %
MIPOIICHTY
MIPaBUIBHO
BEITIOJTHEHH
BIX
KOHTPOJIbHBI
X 3aJjaHUM

OIIK-7: crmocoOHOCTh K OIEHKe MOpGO(YHKIMOHAIBHBIX, (U3MOJOTHYECKUX COCTOSHUMN
MaTOJIOTUYECKHX TPOLIECCOB B OPTaHU3ME YEIIOBEKa JUIs peIIeHHsI TPO(EeCCHOHATBHBIX 3a/1a4

HNupukartop Kpurepnn onennBanus (IeCKpUIITOPSI)
bl «ITOXO0» «HEYHAOB- | «yHOBJIET- | «XOpPOLIO» «04YeHb «OTJINY- «IpeBoc-
KOMIIETeHI] JIETBOPH- | BOPHTEJb- X0pO1I0» HO» XOHO»
HH TeJILHO» HO»
3namo OTCYTCTBUE HaJIn4yue 3HaHUE 3HaHUE 3HaHUE 3HaHUE 3HAHUE
OCHOBHBIE 3HaHUH rpyObIX OCHOBHOTO | OCHOBHOTO | OCHOBHOIO | OCHOBHOIO | OCHOBHOIO
METOABI U MaTepuana OmMOOK B | MaTepHayia | MarepualoM | Marepuaja | marepuaia u
HMPUHIIHIIE] OCHOBHOM C paaoM C paaoM c 6e3 JIOTIOJTHUTEN
LIATOJIOTHYE MaTepuaie | HerpyoObIx 3aMETHBIX HE3HAUnWTe | OMHMOOK M BHBIM
CKHX OIINOOK TIOTPEIIHOCT JIbHBIMH TIOTPEITHO Mare€puajia
HCCIIeIOBaH ei MIOTPEIIHO cTen 6e3 ommooK
HH K OIIEHKE CTSIMHU u




MopdodyHK MOTPELTHOCT
LIMOHAJIbHBI ei
X,
(uznonormy
€CKHX U
MaTOJIOTHIe
CKHUX
COCTOSIHUH B
KJIETKE
Ymemuw ITonnoe OtcyTcTBU YMenue YMenue YMenue YMenue Ymenue
BBISIBJIATH OTCYTCTBUE € YMEHUs BBISIBIISITh BBISIBIISITH BBISIBJIATh | BBISBISITH BBISIBJIATH
B3aUMOCBSI3 yMEHUs BBISBJIATH | B3aUMOCBSI | B3aUMOCBSI3b | OTIENBHBIC | B3aHMOCBS | B3aUMOCBS3
bB BBISIBJIATH B3aUMOCBS 3b B B CTPOCHUHU | B3aMMOCBS 3b B b B
CTPOCHUU U | B3aUMOCBSA3b 3b B CTPOCHUU u 34 B CTPOCHUHU | CTPOEHHUH U
BBITIOJTHEHH B CTPOCHUH | CTPOCHHHU u BBITIOJTHEHUX | CTPOCHHHU u BBIITOJTHEHH
1 QyHKIUI " u BEITIOTHEH ¢byHKIAH u BEITIOJTHEH | U (PYHKITHIA
KJIETOYHBIX | BBIOJHEHHH | BBINOJHEH uu KJICTOYHBIX | BBIIIOJTHEH nn KIIETOYHBIX
OpTaHOWIOB GbyHKIHN un (GyHKOMHA | OpPraHOWAOB uu ¢GyHKOUH | OpraHoMmOB
KIIETOYHBIX (GYHKOUHA | KIETOYHBIX pu GYHKIMHA | KIETOYHBIX pu
OpPTraHOWJOB | KIETOYHBIX | OPraHOWIO HaJTNIUH KJICTOYHBIX | OPTaHOMIO | W3yYCHUH
OpraHoOUIO B IIpU HE3HAUUTeNb | OPraHOUIO B IIpU IIUTOJIOTHYE
B HaJIMYMHM | HBIX OIIUOOK B TIpH U3y4YCHUH CKHX
CyIIEeCTBEH U3y4YeHUM | IIUTOJIOTHY | IpenapaToB
HBIX LUTOJIOTUY €CKHX CIIOCOOHOCT
omuodoK €CKHUX IpenapaTo | b Ha OCHOBE
Ipenaparo B MIPOBEZCHHO
B TO aHaJIN3a
JIenaTh
BBIBOJIBI U
IPUHAMATh
peneHust
Braoemyw MOJIHOE OTCYTCTBH HaJu4yue IocpenctBe | Jocraroun | Xopowee | BceectopoHH
COBpPEMEHH OTCYTCTBHE | € HaBBIKOB | MHUHHUMAaJb HHOE oe BJAJICHUE | €€ BIaJeHHUE
BIMHU HaBBIKOB BIIAJICHUS HBIX BJIaJICHUE BJAJCHUE | COBPEMEHH | COBPEMCHHBI
METOAAMH U BIIQJICHUA COBPEMEHH | BIaJCHUA HaBBIKaM COBpPEMEHH BIMHU MH
crocobaMu | COBPEMEHHBI BIMU COBpPEMEHH BIIQJICHUS BIMHU METOAAMHU | METOJaMH U
U3y4YeHUS MU MeTOoAaMu BIMHU COBPEMEHHBI | METOJaMH " crocobamu
CTPYKTYpPHO | MeToJaMH U U MeTOJaMH MU u crocobamMu | H3y4eHHUs
i criocobamu | crocobamu " METO/aMH M | CIOCO0AaMH | M3Y4EHHsS | CTPYKTypHO
OpraHu3aIu M3ydCHUS nu3ydeHus: | cmocobamu | crocobdaMu W3y4EeHUS | CTPYKTYPH i
" CTPYKTYPHO | CTPYKTYPH | H3Yy4eHHS N3y4YCHUS CTPYKTYPH oM OpraHM3aIy
6uonornuec i oM CTPYKTYPH | CTPYKTYpHO oM opraHM3aIg n
KHX OpraHM3alyl | OpraHu3ar] oM i opraHm3ar nn 6uonornuec
00BEKTOB Ha u uu opranusal] | OpraHu3anu uu 6uonoruye KHX
KJIETOYHOM Ouonoruyec | Ouomoruue uu u 6uonoruyue CKHX 00BEKTOB Ha
YPOBHE. KHX CKHX 6uosoruue | Omomoruyec CKHX 00BEKTOB KJIETOYHOM
00BEKTOB Ha | OOBEKTOB CKHX KHX 00BEKTOB Ha YpOBHE
KIIETOYHOM Ha 00BEKTOB | OOBEKTOB Ha Ha KJIETOYHOM
YpOBHE KJIETOYHOM Ha KJIETOYHOM | KJIETOYHOM YpOBHE
YpOBHE KJIETOYHOM ypOBHE ypOBHE
yYpOBHE
kana 0-20% 20-50% | 50—-70 % 70-80 % 80-90% | 90—-99 % 100%
OLIEHOK IO
HPOLIEHTY
MPaBHILHO
BBITIOJTHEHH
BIX
KOHTPOJIHHBI

X 3aJlaHuH




6.2. Onucanye MKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHs M0 JUCHHUIIINHE
[TpomekyTouHas aTTecTanys MO AMCLUMIUIMHE MPOBOAMUTCA B (opMe dK3aMeHa. DK3aMeH
NPOBOJIUTCS B YCTHOH WJIM MHCbMEHHOH (popme. YCTHas yacTh 3K3aMEHa 3aKJOYaeTCsl B OTBETE
CTYAECHTOM Ha TEOPETUYECKHE BOIpPOca Kypca (€ IpeBapuTeIbHON MOArOTOBKOM) U MOCIIEIYIOIEM
cobeceoBaHUHM B paMKax TeMaTHkH Kypca. CoOecejoBaHHE NPOBOIUTCA B (JOpME BOIPOCOB, HA
KOTOpPbIE CTYJIEHT JOJDKEeH IaTh KpaTkuil oTBeT. [luceMeHHas (opMma sK3aMeHa MpelycMaTpUBaeT
pa3BEpHYTHIM OTBET Ha BOIPOCHI OMJIeTa U PEIICHHE TeCTa.

Onenka

YpoBeHb NOATOTOBKH

IIpeBocxoaHO

Bricokuii  ypoBeHb ~ MOATOTOBKH,  O€3ympeuyHoe  BJaJCHHUE
TEOPETUYCCKHM MAaTEPHAJIOM, CTYJICHT JEMOHCTPUPYET TBOPUYCCKUI
MoXoJ W TAHyOMHY 3HaHMK 1o Ouonoruu KieTku. CTyIeHT nan
MOJIHBI M Pa3BEPHYTHIH OTBET HA BCE TEOPETHYCCKUE BOIPOCHI
owiera, MOATBEPXkAas TEOPETUYECCKHI Marephal NpUMepamMH H3
MpaKTHYeCKuX  3aHsATHid. CTyIeHT akTUBHO paboTal  Ha
MPAKTUYCCKHUX 3aHATHUSX.

100 %-Hoe BBITIOJIHEHHE KOHTPOJIBHBIX AK3aMEHAITMOHHBIX 3aIaHUI

OT1ianyHo

Bricokuii ypoBeHb MOATOTOBKM C HE3HAYUTEIBHBIMU OIIMOKaMHU.
CTyneHT 1aj MOJHBIN U pa3BEepHYTHI OTBET HAa BCE TEOPETUUYECKUE
BONIPOCHI ~ OWJIETa, TMOATBEPKIACT TEOPETHYCCKHA MaTepual
MpUMepaMu U3 MPaKTUYeCKUX 3aHsaTuil. CTyIeHT akTUBHO paboTai
Ha MPAKTUYECKUX 3aHATHSX.

BrinosiHeHUE KOHTPOJIBHBIX 3K3aMEHAIIMOHHBIX 3a1aHuil Ha 90% u
BBIIIIE

Ouenp x0opo1o

Xopomaﬂ IIOAr0OTOBKA. CTYI[CHT AaCT OTBET HAa BCC TCOPCTUYCCKHC
BOIIPOCHI 6I/IJIeTa, HO HMCIOTCd HCTOYHOCTU B OINPCACIICHHUAX
HOHHTHﬁ, IIpouecCoB U T.II.

CTYIIGHT AKTHUBHO pa60TaJ1 Ha NPAKTUYCCKUX 3aHATHAX.

Brimmonnenue KOHTPOJIbHBIX 3K3aMCHAIIMOHHBIX 3aJaHuMl OT 80 a0
90%.

Xopomo

B uenmom xopormas MmoAroToBka € 3aMETHBIMH OIIMOKAMH WJTH
Henoueramu. CTYIEHT JaeT MOJIHBIM OTBET HAa BCE TEOPETHUECKHUE
BOIIPOCHl OWJIeTa, HO HMEIOTCS HETOYHOCTH B OMPEIEICHUNX
MIOHATHM, TIPOIECCOB U T.M. JlomyckaroTcs omMOKY MpU OTBETax Ha
JOTIOTHUTEIBHBIE ¥ YTOYHSIOIINE BOMPOCHI dk3aMeHaropa. CTyaeHT
paboTan Ha IPAKTHUYECKUX 3aHATHUSX.

BrinonHeHne KOHTPOJBHBIX SK3aMEHAIIMOHHBIX 3afaHuil ot 70 1o
80%.

Y 10BIETBOPUTEIBLHO

MuHUMabHO  JIOCTATOYHBIA  YPOBEHb MOATOTOBKH. CTyaeHT
MOKA3bIBAET MUHUMAJBHBI YpPOBEHb TEOPETHUYECKUX 3HAHUU,
JIeaeT CYIIECTBEHHBIC OIIMOKU MPU XaPAKTEPUCTUKE CTPYKTYp U
OpraHOMJIOB B KJIETKE, HO NPU OTBETAX HA HABOJSILIUE BOIPOCHI,
MOXET TPaBWIBHO COPUEHTHPOBATHCS M B OOMIMX 4YepTax JaTh
MpaBUIIbHBIN 0TBET. CTYJIEHT MOCEIIal MPAKTUUECKUE 3aHATHUS.

BrinosiHeHUE KOHTPOJBHBIX HK3aMEHAIMOHHBIX 3a1aHui oT 50 1o
70%.

HeynosnerBoputensHO

[TonroroBka HemocrarouHas U TpeOyeT JIOMOJHUTEIHLHOTO
n3ydeHuss marepuana. CTyIeHT JaeT OmMOOYHBbIC OTBETHI, KaK Ha
TEOpETUYECKHE BOMPOCHl Ouiera, Tak W Ha HABOAALIUE U
JIOTIOJIHUTENBHBIE BONPOCHl dK3amMeHaTtopa. CTyAeHT MpoOIyCTHII
OO0JIBIIYIO YaCTh MPAKTUYECKUX 3aHATUH.

BrInosiHEHNE KOHTPOJIBHBIX 9K3aMEHAMOHHBIX 3agaHuil 10 50%.




ITimoxo [ToaroroBka abcomoTHO HemocTtaTouHas. CTyIEHT HE OTBEYaeT Ha
MOCTaBIIEHHBIE BOMPOCHL. CTYIEHT OTCYTCTBOBAJ Ha OOJBIIMHCTBE
JICKIMWA U MIPAKTUYECKUX 3aHATUH.

BrinonHenue KOHTPOJIBHBIX AK3aMEHAIMOHHBIX 3a7aHuil MeHee 20

%.

6.3. Kpurepun u mpouenypbl OLeHUBAHHS Pe3yJIbTATOB O0y4YeHHS] MO JUCIHUILINHE
(MoayJ110), XapaKTepu3yKIIHuX c)OPMUPOBAHHOCTH KOMIIETEHIM I

JlJ1s1 onleHUBaHUA Pe3y/IbTATOB 00y4eHHs B BU/Ie 3HAHUIA MCIIOJIb3YIOTCS CJeAyIolne
npoueaypbl U TEXHOJIOTHH:

- TECTUPOBAHUE;

- YCTHBIE ¥ MUCbMEHHBIE OTBETHI HA BONIPOCHI KOHTPOJIBHBIX PabOT, MPOBOAUMBIX Ha
MPaKTUYECKUX 3aHSATHUSX.

- BBICTYIUICHHE CTYJIEHTOB C IIPE3ECHTAIUSIMHU.

JI1s1 oneHUBAHUSA Pe3y/IbTATOB 00y4eHHs B BU/le YMEHHI U BJIaJIeHUIl UCTI0JIb3YHOTCS
cJieyIolUe NpoueaIypbl M TEXHOJIOTHU:

- TPaKTUYECKHE KOHTPOJBHBIC 3a/JaHMs, BKIIOYAIONIUX OJHY WJIM HECKOJIbKO 3ajad
(Hactpoiika ocBemieHus B MuKpokorne mo Kemiepy, yMmeHue paboTraTh U HMMEPCHOHHBIM
00BEKTHUBOM, IPOCMOTP HE3HAKOMOT'O IIpernapara).

I[J'Iﬂ MpoBeaACHUSA l'[pOMC)KyTO‘lHOifI aTTeCTAalu UCIIOJB3YIOTCH! YCTHBIﬁ OI1pocC,
PEICHUC TCCTOB.

6.4. TunoBble KOHTPOJbHbIE 3aJaHUS WJIH HHble MaTepHAaJbl, He00XOAMMBbIe JIf
OLICHKH Ppe3yJbTaTOB 00y4YeHHsl, XapaKTepu3yHIMX c()POpMHPOBAHHOCTHL KOMIIETEHUHH M
(M1M) 1719 U'TOTOBOI0 KOHTPOJIs1 ¢(pOPMUPOBAHHOCTH KOMIIETEHIIUH

IIpumepbl KOHTPOJIBHBIX BOIPOCOB K SK3aMEHY:

Knetku npokapuot u sykapuot. OCOOEHHOCTHU U Pa3InyMsl B UX CTPOCHHH.

[{uronazmarudeckass meMOpana. CoBpeMeHHbIE MPEACTaBIECHUS O CTPOCHUU MEMOpaH.

OcoOeHnHoCTH MeMOpaH U HaIMEMOPAHHBIX CTPYKTYP IPOKAPUOTUYECKUX KIIETOK.

HanmMemOpaHHHBIE CTPYKTYPBI 3YKapUOTHYECKUX KIETOK.

MukpopubpuisipHasl cucTeMa WM CHUCTEMa MHUKPO(UIAMEHTOB (aKTMH-MHO3MHOBAs

CUCTEMA).

TyOynuHOBas cuCTeMa WK CHCTeMa MUKPOTPYOOUeK (TyOyIMH-MHENHOBAs CUCTEMA).

7. TlposiBneHune eaMHCTBA CYOCHCTEM IIOBEPXHOCTHOIO amnmapara KIeTKH B pealln3aluu
OCHOBHBIX (DYHKIIMIA: OGapbepHON, TPAaHCIIOPTHOM, PELIENTOPHON U KOHTaKTHOM.

8. MeMOpaHHBII TPAaHCTIOPT MAaKPOMOJIEKYI U YaCTHII, SK30IIUTO3 U SHIOIUTO3.

9. KonTtakTHas QpyHKIMS IUIa3MaTHUYECKOW MeMOpaHbl. MeXKIIeTOYHbIE KOHTAKTHI.

10. Anre3moHHble (MEXaHWYECKHUE): TIOSICKOBBIC JIECCMOCOMBI, TOYEYHBIE JIECMOCOMBI U
IIOJIyIECMOCOMBI.

11. 3amblIkaromye KOHTaKThI: MJIOTHBIN, TPOMEXYTOUHBIN (30HA CIUSHUSA).

12. TlpoBosIIMe KOHTAKTHI: I€JIEBON KOHTAKT, XUMHUUYECKHE CUHAIICHI U TIa3MOIECMBI.

13. OcoOeHHOCTH pa3BUTHS W CTPOCHHS TPOKAPUOTHYECKHX KIETOK. OCHOBHBIE THITOTE3BI
IIPOUCXOXKAECHUS TPOKAPUOTHOMN KJIETKH U €€ KOMIIapTMEHTOB.

14. Huromnasma (uuTo307b). OOmMIA XUMHYECKMH COCTaB HMUTOIUIa3Mbl. OpraHuzanus
LIUTO30JI51.

15. BxiroueHuss B UUTO30Jb  KJIETOK PAacTeHMH W JKMBOTHBIX,MX JIOKaNu3alus U

(byHKIMOHATIBHOE 3HAUCHHE.

arwONE

S




Jns onenku chopmupoBanHocTd komrneTeHIuH OIIK-5: roTOBHOCTh K HCIIOJIB30BAHHIO
OCHOBHBIX (PM3MKO-XMMUYECKHX, MAaT€MaTHMUECKUX M MHBIX €CTECTBEHHOHAYYHBIX IOHITUH U
METO/IOB TP PEIICHUH NMPO(HECCHOHATBHBIX 3a/1a4.

Bonpoce /utsi KOHTPOJIBHOW PAOOTHI:

BAKVYOJISIPHAA CUCTEMA OYKAPUOTUYECKUX KJIETOK
1. Dnpomnasmaruueckuit peruxkyiaym (DIIP). [magkuit sHIONMIA3MAaTUYECKUM  PETUKYIYM.
CrpoeHue u XMMUYECKUI COCTaB.
2. CuHTe3 TMNHI0B, OJIUCAXapUI0B, JKUPOB, CTEPOUIOB U IPYIHMX MOJIEKYJ B rinagkom OIIP.
3. Pouib rnagkoro DOIIP B neTOKCUKAMU pa3IMuHbIX BEIIECTB.
4. lepoxosareiii (rpanynsapueiii) OIIP. Opracromnazma. CtpoeHrne U OMOXUMHSI HIEPOXOBATOTO
OIIP.
5. @yHKIMS CUHTE3a, HAKOIJICHUS U TPAHCIIOPTa CHHTE3UPOBAHHOTO OelKa.
['muxo3unpoBanue 6enxoB B DI1P.

Tembl BEICTYIUIEHUH € IPE3CHTALUAMMU:
TIOBEPXHOCTHBIN AIIITAPAT KJIETKH (MEMBEPAHOM)

1. [utonna3maruyeckass MemOpana. CoBpeMeHHbIE MPECTABICHHUS O CTPOCHUU MeMOpaH.
XapakTepucTuKa JUIUAHOrO Ouciios. MemOpaHHble O€NKU: UHTErpajbHble, OJYUHTErpajJbHbIE U
nepugepuyeckre. MemOpanHble yriaeBojbl. Kierounas creHka. OCHOBHBIE KOMITOHEHTBI
KJIETOYHOW CTeHKH. PYHKIMU KIETOYHBIX CTEHOK. OcoOeHHOCcTH MeMOpaH W HaaMeMOpaHHBIX
CTPYKTYp IPOKaPUOTUYECKUX KIIETOK.

2. HagmeMOpaHHHBIE CTPYKTYPBI DYKapUOTHUYECKUX KIeTOK. COOCTBEHHO HaaMeMOpaHHBIC
CTPYKTYPBI - TTIMKOKaIUKC. [Ipon3BoHbIe HaAMEMOPAaHHOTO KOMILIEKCa.

3. CybmemOpanHas cuctema ruanoruia3Mel. [lepudeprdeckas ruanomiasMa u CTPyKTYPHO-
oopmieHHas ONOPHO-COKpaTHMas cuctemMa. MukpoduOpuwiisipHas cuUcTeMa MM CUCTEMa
MUKPO(PIIAMEHTOB (aKTHH-MHO3UHOBasi cuctema). CTpoeHHe W (PYHKIHH MHKPO(UIAMEHTOB.
TyOynuHOBas cucTeMa WM CUCTeMa MUKPOTPYOoUek (TyOyauH-IuHenHoBast cuctema). CTpoeHue u
¢ynkumu. Crcrema NpOMEXYTOYHBIX M CUCTEMa TOHKHX (QriiaMeHToB. VX GyHKIHS U CTpoeHue.

4. TlposiBieHHe eIMHCTBA CyOCHCTEM IIOBEPXHOCTHOTO ammapaTa KIETKH B pean3aluu
OCHOBHBIX (YHKIUI: OapbepHOH, TPaHCIOPTHOM, PELENTOPHOM U KOHTAKTHOH. MeMOpaHHBII
TPAHCIOPT MAaKPOMOJIEKYJ] M YaCTHUI; SK30LMTO3 U SHAOLUTO3. OCHOBHBIE THIIBI DHIOLMUTO3A:
KUJKOCTHBIN, Heceu(pUIEeCKUi aJICOPOLIMOHHBINA U PELIEITOPHBIH.

5. KonrtakTHas QpyHKIUS MIa3MaTuyeckoil MeMOpaHbl. MeXKIeTOUHbIe KOHTAKTHI.

6. JlBurarenbHbiil annapat (kuHeToM). CriocoOb! epeIBUKEHUS TPOKAPUOTUYECKUX KIIETOK
(c TOMOILIBIO JKTYTMKOB, CKOJIBXCHHMEM M BOJIHOOOpPA3HBIMU JIBWKEHHUAMH). JIBUraTelbHbIE
CUCTEMBI DYKAPUOTUYECKUX KIIETOK: PECHUYKH, )KTYTUKH.

TeMBbl BBICTYIIIICHUH C IPE3EHTALUAMMU:
OPI'"AHOM/IBI SQHEPTETUYECKOI'O OBMEHA

1. MuToxoHIpuanbHbIi annapar (XoHApuoMm). Mopdororus, JoKanu3aus U CTPYKTypa
MUTOXOHApHH. HapyxHas, BHYTpeHHss MeMOpaHbl, MEXMEMOpaHHOE MPOCTPAHCTBO U
BHYTPUMUTOXOHIpHaJIbHBIM MaTpukc. CocTaB M CBOWCTBAa HapyXHOW M BHYTpEeHHEW memOpaH
MUTOXOHApHH. KpHrcThl, rpOOBHIHBIE TEbIIA.

2. Jloxanuzanust B MeMOpaHaX OCHOBHBIX 3BEHbEB OKHUCIUTENBLHOTO (ochOopHiInpoBaHUS.
MexxMeMOpaHHbIE MPOCTPAHCTBA KaK  pe3epByap BOAOPOAHBIX HMOHOB (TMPOTOHOB). MexaHu3M
BO3HHUKHOBEHUS AJIEKTPOXUMHUYECKOTO IPOTOHHOTO I'PaJHeHTa.

3. MuToxoHapus Kak IOJyaBTOHOMHBIN opraHoua. Marpukc wmutoxoHapuii: PHK,
pubocomsl, JIHK u 6enku mutoxonapuii. OcHOBHbIE (PYHKLIIUH MUTOXOHJIPHA.

4. ®orocunTeTHuecKuil anmapar (rutactuoM). CBsi3b MEXIY IUIACTUAAMHU Pa3HBIX THUIIOB:
JIEMKOMIIACThI, XJIOPOIIACTHI, aMHUJIOTIIACTHI, XPOMOILIACTHI.




5. Xnopomacra - 3Heproodpasyole OpraHouabl paCTUTENbHBIX KIeTOK. Jlokamu3amus B
TUJIAKOUTHBIX MeMOpaHaX PEepMEHTHBIX CUCTEM (POTOOKHUCIUTEIHLHOTO (HOChHOPHIMPOBAHUS.

6. MexaHu3M BO3HMKHOBEHMsI IPOTOHABWXKYILEH Cuiibl. @OyHKIUM XJIOPOILIACTOB.
XJ0pOIIacT - KaK MOJTyaBTOHOMHBIM OpraHou/I.

TeMbl BBICTYIIIICHUH C IPE3EHTALUIMMU:
SITEPHBIN AIIITAPAT

1. Ponp siapa B KM3HU KIETKHM U €ro 3HaueHue B nepeHoce napopmanuu ot JJHK k Oenky.
OcHoBHBIE (QYHKIMH spa: TPAHCKPUIIIUS, PEAYIUTHKAIMS U TepepacnpeelieHue reHeTHIECKOTO
matepuana. Uutepdasnoe sapo.

2.  XpoMartuH, €ro XUMHYECKas XapakTepuUCTUKa. Pa3HOBUIHOCTH  XpOMaTHHA!
JECIUPaIN30BaHHBIA JyXPOMATHUH, KOHJCHCHPOBAaHHBIA TIeTEpOXPOMATUH U (aKyJIbTaTUBHBIM
rerepoxpoMatuH. OyHKIMOHAIIBHOE 3HAUE€HNE TUIIOB XpOMaTHHA.

3. benku XxpomarvHa: THUCTOHBI M HETUCTOHOBBIE Oenku. DYHKIMS THUCTOHOB, Kak
peryiasTopoB TpaHckpunuuu 1 ykiaaaku monekyn JIHK. CtpykrypHas opranuzaius XxpomaTHHa.

4. Heckonpko ypoBHer ymakoBku JIHK: »snemenrtapHas xpomocomHas ¢ubpuiia,
HYKJIEOCOMa, XPOMAaTHHOBOE BOJIOKHO, IIE€TEIbHBIA JOMEH, KOHJEHCHUPOBAaHHBIH XpPOMATHH,
MeTadazHas XxpoMocoma.

5. TloBepxHocTHbIM amnmnapar sjapa. OCHOBHbIE KOMIIOHEHTBHI IOBEPXHOCTHOIO SIEPHOIO
anmapara: sjaepHas o0oiiouka, mepudepuueckas IUIOTHAs IUIACTUHKA (JaMHMHA) U TOPOBBIE
KOMIUIEKCBh. JlamMuHa - CKelner MOBEPXHOCTHOro ammapara sjapa. CBsi3p  JaMHHBL €
reTepOXpPOMATUHOM XpOMOCOM. DYHKIIMH IOBEPXHOCTHOIO arIapara sapa.

TeMbl BEICTYIIJICHUH C IPE3CHTAIIMSIMU.:

OBIIAS XAPAKTEPUCTHUKA PEITPOAYKIINN KJIETOK

1. Jenenue xierok. JKU3HEHHBIM LUK KIETKU: NPECUHTETUYECKAs, CHHTETHYECKas,
MOCTCUHTETUYECKAS CTAINH, MUTO3. 3HAYCHHE ITHX ()a3 B KU3HU KIICTOK.

2. Jlenenue NpoKapruOTUIECKUX KIIEeTOK. OCOOCHHOCTH PENpPOAYKIIUU TPOKAPHOT.

3. O0miasi cxeMa MHTO3a SYKapHOTHIECKUX KJICTOK. BpeMeHHOW X0/1 MUTO3a U IIUTOKWHE3A.
CTpyKTYpHO-OMOXMMHYECKass OpPTaHU3alMsl MUTOTUYECKOTO amnmnapara dYKapHOTHYECKHX KIETOK.
Craguu MHTO3a, WX TMPOJOJDKUTEIBHOCTh XapakTepucTuka. [[UTOKMHE3 Yy JKUBOTHBIX H
pacTUTENBHBIX KJIETOK: O0Opa3oBaHUE KJIETOYHOW TepeTshkku U ¢parmornacta. I[loBeneHue
KJIIETOYHBIX OpraHeul B mpouecce MuTo3a. IIpoucxoxknenne mutosza. PopmMbl MHTO3a M HX
SBOIIOIIMOHHAS CBSI3b.

4. Meiio3, craguun Mmeio3za. Kowbioramus XpoMocOM, KpPOCCHHTOBEp, PEAyKIUs YHcia
XpOMOCOM. Paznuuus Mex 1y MUTO30M U MEN030M. buonornueckuii CMbICI MeN03a.

TeMbl BBICTYIIIICHUH C TPE3EHTALUSIMMU:
PET'YJIALIUA KIIETOYHOI'O HUKIIA. TUBEJIb KJIETOK: HEKPO3 U ATIOIITO3
1. Perynsiiust KJIE€TOYHOTO MUK
2. Hexpos
3. 3anporpaMmupoBaHHas THOENb KIETOK (SIBIIEHUE alloNTo3a).

3aganus 171 oueHKU c()OPMUPOBAHHOCTH YMeHH# U BaageHuil komnereHuun OIK-5:

1. 3amoJyHuTe TA0AMIY:
Ta6mumal
Opranoubl 7yKapHOTHYECKOH KJIETKH

MemOpaHHBbIe HememOpanHbie




2. 3amoJiHUTe TA0JMIY:
Tabmanma 2
CpaBHeHHE 3YKAPHOTHYECKHUX U NMPOKAPHOTHYECKHUX KJIETOK

[Tpusnaku DyKapHOTHYECKHE KIETKH ITpokapuoTnyeckue KIeTKu

SAnepuas memOpana

IImazmanemma

MuToXOH1pun

OIIP

Pubocomer

Baxkyoisn

JIn3zocoMbl

Kinerounas crenka

Kancyna

Kommiekc I'onbxn

Jlenenue

3. 3amosHuTe TA0AMILY:
Tabmuma 3
IMpu3Haku o61Me AJ151 BCeX JYKAPHOTHYECKUX KIIETOK

Crpykrypa OyHK1UA Cocras

1. Knierounast memOpana

2. Kimerounasa creHka

3. I'manoniasma

4. S npo

TecToBbIE BONPOCHI sl OneHKH KoMieTeHunu «OITK-5)

1. lonmostnuTe oTBeT: L{TOIUIa3Ma BKIIFOYAET B cEOs: , u .
OTBeT: rHAJIONJIA3MY, OPraHOM/Ibl, BKJIIOYEHMSI

2. lonosnute oTBeT: [I0CTOSHHO MPUCYTCTBYIOMINE U 00513aTENBHBIE IJIs1 BCEX KIIETOK
MUKPOCTPYKTYPBI, BBIIOTHSIONINE KU3HEHHO Ba)KHBIE (DYHKIIMU HA3bIBAIOTCS
OTBeT: Opraeibl

3. Jonoanute orBeT: HeoOs3arenpHble KOMIIOHEHTHI KJIIETKH, BOSHUKAIOIINE U MCUE3A0IINE B
3aBHCUMOCTH OT META00INYECKOTO COCTOSHUS KJIETOK Ha3bIBAKOTCS .
OTBeT: BKJIYEHHS

4. Bei0epuTte npaBubHbIC OTBEThI: B cocTaB KJIeTOYHOI MeMOpPaHbI BXOAAT:

1. benxu (60%)

2. benku (80%)

3. XKupst (20%)

4. XKupsi (40%)

5. VYrnesoasl (5-10%)

Orser: 1.4.5
5. lonosiHuTe oTBeT: Beslku, MOJHOCTHIO NPOHU3BIBAIOIIME KJIETOYHYI0 MeMOpaHy
Ha3bIBAIOTCH .
OTBeT: HHTErPAJbHBIMH




TeMbl BBICTYIUIEHMII C T@Ipe3eHTAUMsIMH [Jsl OLEHKH C(OPMHPOBAHHOCTH HABBIKOB
xomnereHuun OIIK-5:

Pazzien 2 [TIOBEPXHOCTHBIM AITIAPAT KJIETKHA (MEMBPAHOM)

1. Hwurorumasmatuyeckass memOpaHa. CoBpeMeHHbIE TPEACTaBICHHS O CTPOCHHHM MeMOpaH.
XapakTepucTUKa JHUIUIHOTO Ouciod. MemOpaHHble O€JNKHM: HHTETrpajbHbIC, IIOJyHHTETPajbHbIE U
nepudepudeckue. MemOpanssie yrieBoasl. Knerounas crenka. OCHOBHbBIE KOMIIOHEHTHI KJICTOYHOM CTEHKH.
OyHKIMHM KIETOYHBIX CTeHOK. OcoOeHHOCTH MeMOpaH W HaaMeMOpaHHBIX CTPYKTYP MPOKAPHOTHYECKHX
KJIETOK.

2. HanveMOpaHHHBIE CTPYKTYpPBl JSyKapuOTHYeCKHX KiIeToK. CoOCTBEeHHO HaaMeMOpaHHbBIE
CTPYKTYpHI - TIMKOKauKC. [Ipon3BoaHbIe HaAMEMOPaHHOTO KOMILIEKCA.

3. CyOmemOpanHas cucrtema ruajomiasMel. llepudepuyeckas ruanominazMa W CTPYKTYPHO-
obopMmIIcHHAsT ~ OMOPHO-COKpaTmMas  cucreMa.  MukpodhuOpwuiipHas  cHcTeMa WM CHCTEMa
MHUKPOHUIAMEHTOB (aKTHH-MHO3UHOBAas cuctema). CtpoeHue u GyHKIUU MUKpoduiamMeHToB. TyOyarHOBas
CHCTEMa WM CHUCTeMa MHUKpPOTpyOouek (TyOynuH-nuHenHOBas cuctema). Ctpoenue u ¢yHkumu. Cucrema
IIPOMEXYTOYHBIX U CUCTeMa TOHKHX (pumameHToB. VX QyHKIMS U cTpOeHueE.

4. IIposiBieHne enrHCTBa CyOCHCTEM IOBEPXHOCTHOIO ammapaTa KJIETKH B peajn3allid OCHOBHBIX
¢yHkuuii: OapbepHOi, TpPAHCIOPTHOM, pEUENTOPHOW W KOHTAaKTHOH. MeMOpaHHBIH TpaHCHIOPT
MaKpOMOJIEKYJ M YacTHL; 3K30LUUTO3 M SHAOLUUTO3. OCHOBHBIE THIIBI JHIOLMTO3A: KUIKOCTHBIH,
HecnennpraecKuit aIcOpOIIMOHHBIN 1 PETIETITOPHBIN.

5. KonTakTHas QyHKIUS 1a3MaTHIeCKONH MeMOpaHbl. MeXKIIETOUHBIC KOHTAKTHI.

6. JlpurarenbHblidi anmapar (kuHetom). CrmocoObl MepelBMKEHUsI MPOKAPHOTHYECKUX KIETOK (C
MOMOIIBIO JKIYTHKOB, CKOJBXEHHEM M BOJHOOOPa3HBIMH JABIXCHUSAMH). J[BUTaTeNbHBIE CHCTEMBI
3YKapUOTHYECKUX KIIETOK: PECHUYKH, KTYTHUKU.

Pazpen 3. OPCTAHOM/IbI SHEPTETUYECKOI'O OBMEHA

1. MuToxoHapHUaNbHBIN ammapar (XoHApuoM). Mopdororus, IoKamu3alus W CTPYKTypa
MUTOXOHJpUH.  HapyxkHnas,  BHyTpeHHss1  MeMOpaHbl,  MeEKMeMOpaHHOE  TIPOCTPAaHCTBO U
BHYTPUMHUTOXOHJpUANbHEIN MaTpukc. CocTaB W CBOMCTBa Hapy)KHOW H BHYTpPEHHEH MeMOpaH
MUTOXOHIpUN. KpHCThI, TpHOOBUAHBIE TETbIIA.

2. Jlokanu3auusi B MeMmOpaHaX OCHOBHBIX 3BEHBEB OKHCIHMTENBHOrO (ochopunrpoBaHus.
MexxmeMOpaHHbIE TPOCTPAHCTBA Kak pe3epByap BOJOPOAHBIX HMOHOB (NMPOTOHOB). MexaHu3M
BO3HUKHOBEHHS 3JIEKTPOXUMUYECKOTO IPOTOHHOTO I'PAJANEHTA.

3. MuToxXoHIpHs KaK TIOJIyaBTOHOMHBINA opraHoui. Matpukc mutoxonapuit: PHK, pubocomsr, JJTHK
u Oenkr MUTOXOH/IpUi. OCHOBHBIE (PYHKIIMM MHTOXOHIPHIA.

4. dorocunreTnyeckui ammapar (wactugoM). CBsA3b MEXIY IUIACTUAAMH Pa3HBIX THIIOB:
JIEMKOIUIACTHI, XJIOPOIUIACTHI, AMHJIOILIACTHI, XPOMOILIACTEL.

5. Xnopomnacta - 3HEProoOpasyrolue OpraHouAbl pPAcTUTENIbHBIX KJIEeTOK. Jlokamusauus B
TUJIAKOMTHBIX MeMOpaHaxX ()epMEHTHBIX CUCTEM (POTOOKHUCIUTENEHOTO POCHOPHUIUPOBAHUSL.

6. MexaHn3M BO3HMKHOBEHUS IPOTOHABIKYIIEH CHIlbl. DYHKIMU XJIOPOIUIACTOB. XJIOPOIIACT - KaK
MOJTyaBTOHOMHBIN OpraHou.

st onenku chopmupoBanHoctu komnereHmn OIIK-7:

TecToBbI€ BONPOCHI:
1. HazoBute MeTO0/, ¢ IOMONIIBI0 KOTOPOI0 MOKHO YCTAHOBHTH IOCJIeI0BATEIbHOCTD ITANOB
XHMHUY€eCKOro NMpeBpalleHNsi KAKOro-jin0do BenecTBa, yCTAHOBUTH MMYTh H3y4YaeMbIX BellleCTB
B KJIeTKe:
1) MeTo1 MEYEHHBIX aTOMOB;
2) IUTOXUMHUYECKU;
3) uentpudyrupoBaHue;
4) cBeTOBasi MUKPOCKOIIHUS;
5) xpomarorpadus.

2. HazoBuTE ONITHYECKHUII METO/, KOTOPbIH MO3BOJIsIET U3YYUTh €T CTPOCHHS, IBHKEHHE
U B3aUMO/JECTBHE KUBBIX KJIETOK, IepeMeLliecHue B IIUTOIIa3Me UX CTPYKTYPHBIX
KOMIIOHEHTOB:



1) ny1eKTpOHHAsI MUKPOCKOTIHNS;
2) pa3oBO-KOHTpACTHASI MUKPOCKOIIHS;
3) ckaHUpYIOIasi MUKPOCKOIIHS.

3. HazoBuTe MeTO/, C IOMOLIHI0 KOTOPOro ObliIa onpe/esieHa NPOCTPAHCTBEHHAS CTPYKTYpa
oeaxoB u JTHK:

1) cBeTOBast MUKPOCKOIIUS;

2) u3yuyeHue B aydax PeHTreHa;

3) anektpodopes;

4) paauon30TOIHBIN;

5) 3JIeKTpOHHASI MUKPOCKOIIHS;

6) OMOXUMHYCCKHIA.

4. HazoBuTe rpynmy opraHm4ecKux coeJHHeHHii, K KOTOPbIM OTHOCSAT XHTHH KHBOTHBIX:
1) 6enkw;

2) TUTIAIBI,

3) yraeBoasl;

4) HYKJICHHOBBIC KUCJIOTHI.

Bonpochl 111 KOHTPOJILHOI PadoThI .

. l'erepodarnyeckuii u ayroharnueckuii IUKIbI B KIETKE.

. PexonctpykTrBHas GyHKIUS TU30COM. BOJIE3HN «HAKOTUICHHS.

. Ctpoenue u ¢pynkimonuponanue reioB pPHK

. @aKkTOp CTUMYJIALIMU MUTO30B

. H{uKJIMHBI

. Perynsiiust u maTosiorusi KJIETOYHOTO JCJICHUS Y MIICKOTTUTAIONIUX
. KoHTponbHbIEe TOYKH KIETOYHOTO UK

. 3amporpamMupoBaHHasi THOEIb KJIETOK

01N N W~

TemMbl BBICTYIUICHMI ¢ TNpe3eHTANUSIMH /UIA OLECHKH Cc(OPMHPOBAHHOCTH HABBIKOB
komnerenuuu OIIK-7:

SIIEPHBIN AIIIIAPAT

1. Pomp simpa B KM3HHM KIIETKH W €ro 3HadeHwe B repeHoce uHdpopmanmu oT JJHK k Oenky.
OcHoBHBIE (GYHKUMHM sOpa: TPAHCKPUIILMS, pPEOYIUIMKALUs M IepepaclpeiesieHe TI'€HeTHYEeCKOro
Matepuana. Marepdasnoe sapo.

2. XpoMaTHH, €ro XuMH4ecKkas XxapakTepUCTHKa. Pa3HOBHIHOCTH XpoMaTHHA: JAECTIHPaTn30BaHHBIN
9YXPOMaTHH, KOHJCHCUPOBAHHBIN T€TEPOXPOMATHH U (aKyIbTaTUBHBIN reTepoXpoMaTuH. @yHKIHMOHAIEHOE
3Ha4YeHHE THUIIOB XpOMAaTHHa.

3. benku XpoMaTHHa: TUCTOHBI M HETHUCTOHOBBIE Oenku. DYHKIHS THCTOHOB, KaK DPEryJSTOPOB
Tpa"ckpunuu H yknagku monekyn JIHK. CtpykrypHas oprannsanus XxpoMaTuHa.

4. Heckonpko ypoBHell ymakoBku JIHK: snmemeHTapHas xpomocomHas (GUOpHILIa, HYKJIEOCOMa,
XPOMAaTHHOBOE BOJIOKHO, TIETENIbHBIN JIOMEH, KOH/ICHCUPOBAaHHBIH XpOMaTHH, MeTadazHas XpoMOcoMa.

5. IloBepxHOCTHBIN anmapat sapa. OCHOBHBIE KOMIOHEHTHI MIOBEPXHOCTHOTO SIIEPHOTO ammapara:
anepHas o0oJouKa, mepudepuyeckas IUIOTHAsl TUIACTHHKA (JaMHUHA) M MOPOBBIE KOMIUIEKCHL. JlamuHa -
CKEJIeT TOBEPXHOCTHOTO ammapara sapa. CBs3b JaMHUHBI C TETEPOXPOMATHHOM XPOMOCOM. DyHKINHU
MTOBEPXHOCTHOT'O ammapara sapa.

6.. Kapuorutasma. XuMHuecKuil cocTas.

7. Snpeiuko. Xumus aapeiuka, PHK aapeimka.

Tpu ocHOBHBIX KOoMIOHEHTa snpeiuka: JHK sapelnikoBoro opraHusaropa, CpaHYJISIpHBIA U
¢ubpusIsipHbIe KOMITIOHEHTHI. Opranu3anus aapeimka. Cerperanus sAapbIKa.

8. Crpoenne u xumusi pudocoMm. CTpyKTypHO-OMOXMMUYECKas OpraHu3anus pudOcoM, UX POJib B
cuHrese Oenka. Ammndukanus reaoB pudocomubix PHK.



OBIIAS XAPAKTEPUCTHUKA PEITPOJIYKIIMM KJIETOK

1. Jlenenwe kierok. JKW3HEHHBIA I[MKI KIETKU: TPECHUHTETUYECKAsl, CUHTETUYECKas,
MOCTCUHTETUYECKAs CTAIUK, MUTO3. 3HAYCHHE ITHX (a3 B )KU3HU KIICTOK.

2. JleneHue MpoKapuoTUIECKUX KIeTOK. OCOOCHHOCTH PETPOYKIIMH MTPOKAPHOT.

3. O0mas cxemMa MHTO3a JyKapUOTHYECKHMX KIETOK. BpeMeHHONH Xoa MHTO3a W IHUTOKHHE3A.
CTpyKTypHO-OMOXMMIYECKass OpPraHU3alisi MUTOTHYECKOTO ammapara 3yKapHoTHYecKuX KieTok. Cramuu
MUTO033, UX MOPOAODKUTEIBHOCTh XapakTepucThka. l{UTOKHMHE3 y KUBOTHBIX M PACTUTEIBHBIX KIIETOK:
00pazoBaHWe KICTOYHOUW NEPEeTsDKKH M (parMoruracta. IloBeaeHHe KIETOYHBIX OpTaHEII B IIPOIECCE
muto3za. [Ipoucxoxaenrue Muroza. @opMbl MUTO3a M UX 3BOJIOLIMOHHAS CBSI3b.

4. Meiio3, cranuu Meino3a. Konbroranus XpoMOCOM, KPOCCHUHTOBEP, PEAYKIMS YUCIA XPOMOCOM.
Paznuuua mexxny MUTO30M 1 MEN030M. buosiornueckuid cMbICII MEHO3a.

3aganus 1151 OleHKHU c()OPMUPOBAHHOCTH HABBIKOB KoMmneTeHuuu OIK-7:

3aganue 1. PaccMoTpuTe CTpOCHHE TOBEPXHOCTHOTO aIlMapaTa KJIETKH U COOTHECHTE Ha3BaHHE
OCHOBHBIX CTPYKTYP C IrpamMu, H300pakeHHBIMH Ha PUCYHKE.
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BOl'lpOCbI AJI KOHTpO.]'lBHOﬁ paGOTI)I OJdA OEHKH C(l)OpMHpOBaHHOCTI/I 3HaHHﬁ KOMIICTCHIINHU
OIIK-5: .
CBETOBOU MHUKPOCKOII

Bapmuanr 1.
. HazoBuTe 0CHOBHBIE COCTaBHbBIE YACTH CBETOBOTO MHKPOCKOIIA.
. Kak ycTpoena ocBeTurenpHas yacTb MUKpocKona?
. Uto Takoe pazpermiaronias CoCOOHOCTh 0OBEKTHBA, KaK €€ PacCYUTaTh, OT YETO OHA 3aBUCHT?
. Kak onpenensiercs obmiee ypennueHne MUKpockona?
Bapmuanr 2.
. Uro mpencraBisieT coOO0i ONTHISCKUN y3€I MEKPOCKoIa?
. UeM oTnmyaioTcs Cyxre 1 MMMEpPCHOHHBIE OO BEKTHUBBI?
. KaxoBo Ha3zHaueHue okynsipoB?
. Kak onpenensiercs obmee ypenmueHre MUKpockona?

AW N —

AW N —

Bapmnanr 3.
1. Kakue ocHOBHBIE XapaKTEpUCTUKU UMEET MUKPOCKOI ?
2. B gem 3akirogaeTcsi MpUHITATT pallHOHATFHOM HACTPOUKH OcBemeHus mo Kenepy?



3. B uem 3akio4aercs HNpUHIMI PaboThl (a30BO-KOHTPACTHOTO MUKPOCKOIA? 3JIEKTPOHHOIO MUKPOCKOMa?
JFOMHUHECIIEHTHOTO MUKPOCKOTa?
4. B uem 3akiro4aeTcst IPUHIMIT PaOb0OThl TEMHOTIOJIBHOTO MUKPOCKOTA?

TECTDI nis ouenkn cpopmupoBanHocTu komneTenun_OITK-5:

1. CBeTOBOI MUKPOCKOI CTIOCOOCH YBEIUIHBATH OOBEKTHI B!
1.2-20 pa3
2.10-25 pa3
3. 200-1000 pa3
4. 80-3600 pa3

2. Uemy OymeT paBHO 00IIIee yBeIMUESHHE MOHOKYJIIPHOTO MHKPOCKOTIA, €CITH ero OKyIsIp maét 10-kpaTtHoe
yBeJIMUYCHHE, a 00bEeKTUB - 40-kpaTHOE yBeTHueHHE?

1.40

2. 400

3. 4000

4. 440

3. Uemy Oynet paBHO oOliee yBelInYeHHEe OMHOKYIISIPHOIO MHKPOCKOTIA, €I ero oKyJsip Aaét 10-kpaTtHOE

yBeNn4YeHne, a 00beKTrB - 40-kpaTHOE yBeTnIeHue?
1.40
2.4000
3.600
4.400

4. IlepBuuHoe n300paxeHUE B CBETOBOM MHUKPOCKOIIE «CTPOUTCS» B:
1. koHzaeHcope
2. 00beKTHBE
3. oKymsipe
4. OMHOKYJISIPHOM HacalKe

5. Paspemaromasi ciocoOHOCTh MUKPOCKOIA TIPU CMEHE KOHJIEHCOpa CBETJIOrO MOJS Ha TEMHOIOJbHBIN
KOHJICHCOp BO3PAaCTaeT:

1.B2 paza
2.B 4 pa3
3.820 pa3
4.8 100 pas

3aganus VISl OLleHKHU ¢()OPMHPOBAHHOCTH HaBbiKkOB KoMneTeHuu_OIK-5:

3ananue 1. BHecure B Tabmuily Ha3BaHWE OCHOBHBIX YacTeW OMOJOTHYECKOTO MUKPOCKOIA U HX
GYHKIUIT B COOTBETCTBHHU C TUPPaMH, H300paKEHHBIMU HA PUCYHKE:

Homep Ha pucyHke Ha3zpanue DyHKIHUS B MUKPOCKOIIE

1

2

3

16

17

18

19
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3aganue 2. [lepeuncnute HeOOXOIUMBIE ITAITBI HACTPOIKH OCBEUICHHUSI B MUKPOCKOIIE TI0 TIPUHITUITY
Kénepa.

OIIK-5 Ymetb, Biagers oreHHBaeTCsS MO CTENEHHU NMPABUIBHOCTH MOATOTOBKH M HACTPOMKH
CTYZIGHTOM MHKPOCKOIMYECKOW TEXHUKH Ui UIEHTU(UKAUH 00BEeKTa



6.5. MeTonnueckne MaTepHaJibl, ONpeaesilomme NpoueAypbl OlleHUBAHMS.

[Tonoxxenne «O NOPOBEAECHUHU TEKYIIErO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOU
arrectanuu ody4aromuxcs B HHI'V», yrBepxnénnoe npukazom pexropa HHI'Y ot 29.12.2017 r.
Ne 630-O/1.

[Tonoxkenne o (hoHAEC OIEHOUYHBIX CPEACTB, YTBEpKICHHOE mpuka3zoMm pektopa HHI'Y ot
10.06.2015 Ne247-O[1.

7. YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecTieyeHne TUCIMILTUHBI (MO1YJIA)
@) OCHOBHAA TUMepamypa:

1. Yennos, 10.C. Beenenue B kinetounyto ouonoruto. / FO.C. Uennon. — M.: Anbsiae, 2015 — 495 c.
(83 sx3emrursipa B oubnmorexe HHI'Y).

2. T'ucronorusi, nutonoruss U 3MOpuosiorus: ariac: yded. mocobue / moxm pen. beikoBa B.JIL.,
IOmkanmeBoi cu., M., 2015. 296 c. Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970432013.html

3. boranuka /3utte I1., Baitnep D. B., Kanepaiit W. B., bpesuncku A., Képuep K. T. 4., 2007. - 256
c. (22 sx3emruisapa B 6uosmoreke HHI'Y)

0) donoaHumenvHasn Iumepamypa.:
1. Tucromorusi, smOpuonorus, muronorus: ydebnuk /HO.U. Ada-naceeB, H.A. FOpuna, B.B.
Anemun u ap.; nox pen. FO.U. Ada-naceeBa, H.A. IOpunoit — 6-e u3z., nepepad. u gom. — M.:
I'DO0TAP-Menua, 2016. — 800 c. (8 sx3emmsipoB B Oubnmorexke HHIY). Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970422588.html

8) Unmepnem-pecypcul.

1. Encyclopaedia  Britannica, 2010 [DaekTpoHHbli  pecypc] —  Pexum  goctyna
http://www.britannica.com/bps/media-view/114953/1/0/0
2. Wikimedia  Foundation, Inc. [DnexkTpoHHbIl  pecypc] —  Pexum  pgocryna

http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-
Chloroplast.svg.png

3. ATnac, mMeaunuHCKas oOpasoBarenbHas ceTb YHuBepcutera Jloiioma (Yukaro, CIIIA). baza
TUCTOJIOTMYECKUX N300pakeHUi M0 LIUTOJIOTHH, O0IIel U yacTHOM ructoioruu. EcTes cucrema

4. CaMOKOHTPOIIs o craitnam — Pexum JI0CTyTIa
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

5. YyeOHas mporpaMMa MO HHUTO(MU3HOIOTHH >KUBOTHBIX M PACTUTENBHBIX KIETOK — Pexum
noctyna http://www.cellsalive.com/

6. BuptyanpHas 3JEKTPOHHAS MUKPOCKOIHUS IpenaparoB — Pexum JI0CTyIIa
http://www.amc.anl.gov

7. Hebonpiiass y4deOHas mporpamma, cojepskaiias HaOOp aHMMHUPOBAHHBIX HIUTIOCTpalldi Mo
HI/ITO(i)I/ISI/IOJ'IOFI/II/I JKUBOTHBIX )51 PACTUTCIIBHBIX KJIETOK — Pexum A0CTyIa
http://www.cellsalive.com/

8. YueOnas mnporpamma YuuBepcurera mTara Apmsona (CIIA), comepkarias TOIpOOHYIO
TEKCTOBYIO HH(POPMAIUIO U WILTIOCTPALIMU IO UCTOPUU, METOJAM H3yUYEHUS KJIETKH, )KU3HEHHOMY
UKy KIJIETOK (BKJIIOYas MHUTO3), LuTOcKeneTy. Kaxkaplii pas3znen BKIOYaeT BO3MOKHOCTh
CaMOKOHTPOJIS (TECThI Ha BHIOOP OJHOTO U3 HECKOJIBKHX MPAaBHIBHBIX OTBETOB) — PexkumM gocTyma
http://www.biology.arizona.edu/cell_bio/cell_bio.html

8. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

VY4eOHble ayAUTOpPUM JUISI TPOBEACHMSI 3aHATUI JIEKIIMOHHOTO M CEMHMHApPCKOTO THIIA,
IPYNIOBBIX M WHAMBUIAYalIbHBIX KOHCYJNbTAI[MH, TEKYLIIEr0 KOHTPOJII W MPOMEXYTOYHOU
aTTecTallld, YKOMIUIEKTOBAHHbIE CHEIHAIN3UPOBAHHON MeOeNbl0 U TEeXHUYECKHUMH CpelICTBaMu
o0y4yeHHs (AEMOHCTPAaLlMOHHOE O0OOpyJIOBaHHE — MPOEKTOp, HOYTOYK, DKpaH; CBETOBBIE


http://www.studentlibrary.ru/book/ISBN9785970432013.html

mukpockonbl Mapku Meiji Techno cepun MT 4000, B ToM umciIe MHKPOCKON C HUGPOBOM
kameport). [lomemieHuss s CaMOCTOSITENIBHOW — pabOThI  00ydYaromuxcsi, OCHaIllEHHBIE
KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO TIOJKITIOUEHUS K ceTH «HTepHeT»; u oOecreueHrueM
JIOCTYTIA B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO CPEAy OpraHu3aIiy.

[Iporpamma cocraBieHa B cooTBeTcTBUH C TpeboBanmsimu PIOC BO ¢ yuyerom
pekomenganuii 1 OIIOIT BO no cnenuansroctr 30.05.01 MeanuuHckass 0MOXUMMS.

ABTOp 1.0.H., mpod. kadeapsl sxonorun Pomanosa E.b.
Peniensent (b1)
3aBenyromnuii kKadeapoil IKOIOTHH 1.0.1., npod. I'enamsmm J1.b.

[Tporpamma omobpeHa Ha 3acenanuu mMetogudeckorr komuccuun MBBM ot 30 asrycra 2020 r.,
poTokoy Ne 14,



