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1. MecTo 1 meiu JucMIUIMHBI (MoayJis) B crpykrype OITIOII

Huctumuimaa  «llutonorusy  oTHocuTcss K 0a30BBIM — guciuiuinHaMm — nukia bl
(nmpodeccuonanpubiii) OIIOII mo cnenmambHocTH  30.05.03 MeanuuHckass KuOepHeTHKA.
JucuurumHa o0s3aTenbHa U1 OCBOCHUS B 3 CEMECTpe.

B n1aHHOM Kypce paccMaTpuBarOTCS OCHOBHBIE METOJbl M IMPUEMBI IUTOJOTMYECKUX
UCCIICIOBAaHMM, CTPYKTypHast opraHuzanus, Mop(opyHKIHOHATBHBIE U  (U3HOIIOTHYECKUE
MPOLIECCHI, )KU3HEHHBIN LIUKII KJIETOK.

Kypc opuentupoBan Ha (GOpMHpPOBAHHE Y CTYJCHTOB COBPEMEHHOTO IPEICTABICHUS O
CTPOCHUH U CBOMCTBAX MPOKAPUOTHUECKUX M DYKAPHOTUYECKUX KIIETOK, O CTPOCHUH U (PYHKIIHSIX
KJICTOYHBIX OPraHOMIOB; OCBOCHHWU HAa 3TOM OCHOBE ONPEACICHHBIX OMOJOTHMYECKUX 3HAHUH U
CUCTEM IOHSATHS, pa3BUTHE OMOJIOTMYECKOI0 MBIIUICHUS ISl pEIeHUs MTPO(eCcCHOHANBHBIX 3a/1ay.

HensasMu 0ocBOCHHSA IMCUMILIMHbBI ABJIAIOTCH !

- opMHpOBaHKE Yy CTYJCHTOB 0a30BBIX MPEACTABICHUN O CTPOCHUH, (PYHKIIMOHUPOBAHUH,
0COOEHHOCTSIX KJIETOYHOI'O CTPOEHHUS KHUBBIX OPIaHU3MOB,

- OBJIaJICHUE OCHOBHBIMU METOJAMH U IPUHIUIIAMYU [UTOJIOTMYECKUX UCCIEA0BAHUM,

- [I0JIy4Y€HHUE MPAKTUYECKUX HABBIKOB PA0OTHI C COBPEMEHHOIN MUKPOCKONNYECKOH TEXHUKOM.

2. [lnannpyemMblie pe3yabTaTbl 00y4eHHs MO AMCUHMILIMHE (MOAYJI0), COOTHECEHHbIE €
IVIAHNUPYEeMBbIMH Pe3yJIbTATAMHM OCBOCHHUsSI 00pa30BaTe/]bHONH NporpamMmbl (KOMIeTeHUHSIMH
BbIIIYCKHHKOB)

@opMupyemMble KOMIIETEHIIUH I[Inanupyemble pe3yJbTaThl 00yUeHHS MO
AUCUHMILINHE (MOYJ/II0), XapaKTePHU3YIOIIHE ITANbI
(popmMupoBanusi KoMIeTeHIH A

OIIK-5: roToBHOCTB K 3 (OIIK-5) 3nams coBpeMEHHbIE KOHIICTIIINY KIETOYHOU
HCITOJIb30BAaHUIO OCHOBHBIX OpraHu3alyM; TEOPETUYECKHE OCHOBBI KJIETOYHOI'O
(U3UKO-XMMHYECKHUX, CTPOEHUS; CTPYKTYpPHO-(DYHKIIMOHAJIbHBIE OCOOEHHOCTH
MaTeMaTUYeCKUX U UHBIX KJIETOK.

€CTECTBEHHOHAYYHBIX IIOHATUH U V (OIIK-5) Ymemwv nuddepeHunpoBaTh 3HaHUS IO
METOJIOB NP PELICHUU CTPYKTYype M YJIbTPACTPYKType MNPOKAPHUOTHUYECKUX U
npodecCHOHATBHBIX 3a]1a4 9YKapUOTHYECKUX KIIETOK.

B (OIIK-5) Bradems MOIy4EeHHBIMH TEOPETHUECKUMU
3HAHUSAMM JUISI OMMCAaHUS KJIETOYHBIX OpPraHOMIOB U
CTPYKTYpP ¥ MX B3aUMOJCHCTBUI.

OIIK-7: ctocoOHOCTH K OIIEHKE 3 (OIIK-7) 3namb OCHOBHBIE METOABl W MPUHIIUIIBI
MOp(HODyHKITMOHATTBLHBIX, IUTOJIOTHICCKUX UCCJIC/IOBAHHIA K OLICHKE
(U3HONTOTHYECKUX COCTOSIHUM 1 Mop(odhyHKIIMOHATBHBIX, (bU3HOTOTHYECKHUX u
MATOJIOTUICCKUX MTPOIIECCOB B MATOJIOTUICCKUX COCTOSTHUN B KIICTKE.

opranmu3Mme uenoBeka i petenust | YV (OIIK-7) Ymems BBIABIATH B3aUMOCBSI3b B CTPOSHUU
po(heCCHOHATTBLHBIX 3a71a4 Y BBIMIOTHEHUH (DYHKIIUH KJICTOYHBIX OPTaHOMIOB.

B OIIK-7) Bnaoems COBPEMEHHBIMH METOJaMHU U
croco0aMM  W3YYeHHUS CTPYKTypHOW OpTaHU3aliH
OMOJIOTHYECKUX 0OBEKTOB Ha KJIETOYHOM YPOBHE.

3. CTpykrypa u conepxxanue qucuuiuinabl «luronorus»

OO0miast TpyI0EMKOCTh AMCIMILTAHBI COCTaBIsIeT 4 3a4eTHBIX eAuHMI, Bcero 144 gaca, u3
KOTOPBIX 53 4acOB COCTABIIIET KOHTAKTHAs paboTa oOydaromierocs ¢ mpernoaaBarenemM (34 gaca 3aHITHS
JIEKIIMOHHOTO THUMa, 17 YacoB abOpaTOpHbIE 3aHATHS, 2 Yaca MEPONPHUSTHS MPOMEKYTOYHOM
arrectanmu), 91 wac COCTaBISET caMOCTOsITeNbHas pabora oOywaromerocs (B T.4. Bkitodas 36
JaCOBITOJITOTOBKH K IK3aMEHY).
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BBenenue (BBogHAs JICKIHS) 7 2 S)
Pasnen . MeTtoel LIUTOJIOTMYECKUX 12 4 3
ucciiefoBaHuii (0030pHast JISKITHS)
Pazgen Il. Buonorus npokapuoTHYECKON KIETKH 7 2 5
Paznen Il. Lutockekiier u KOHTaKTHas (pyHKUIUS 9 2 2 5
MeMOpaH
Pazgen Ill. Ctpoenne MHUTOXOHIpHUH (JIEKIHS- 7 2 5
BU3YyaJIH3a1us)
OOmeH BemiecTB M TIpeoOpa3oBaHue 3Hepruu B | 11 4 2 5
KJIeTKe (Jexuuu-Oecenpl € MCIOIb30BAaHUEM
MYJIbTUMEIUIHBIX CPEICTB)
Paznen V. Bakyonsipras cucrema | 12 4 3 5
AYKapUOTHYECKHUX KIIETOK (Jexuus-
BHU3yaJIH3aIus)
I'etepodarnyeckuil U ayrodarnyeckue LUKIBI B 7 2 5
KIIETKE
Paznen V. SnepHblii anmapaT sykapuoTHueckux | 12 4 3 5
KJIETOK (JIEKLUsI-BU3YyaTIH3aLIusl)
Paznen VI. O6mas xapakTepucTiuKa penpoyKIuu 9 2 2 5
KJIETOK (JIEKLUsI-BU3YyaIH3alIusl)
Pazgen VII. Perymsaums xnerounoro mwkia. | 11 4 2 5
I'nGernpb KIETOK: HEKPO3 U aloITo3
B T.4. Texkymumii KOHTPOIb 2
[TpomexyTouHas arrectanus B GopMe dK3aMeHa
Uroro 144 32 17 91

Texymuil KOHTPOJb YCHEBAEMOCTHM IPOXOJWT B paMKax 3aHATUHA CEMHUHApPCKOIO H
[IPAKTUYECKOr0 THIIA, TPYIIOBBIX WIA HHIUBUAYaJIbHBIX KOHCYJIbTALUH.

arTecTanus OCyIICCTBIIACTCS HAa OK3aMCHC.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

IIpomexyrounas

B cootBercTBUM ¢ paboueil mporpaMMoil ¥ TeMaTHYECKUM IUIAHOM M3Y4YEeHHE TUCLUILIMHBI
IPOXOJUT B BUJE ayJUTOPHOW MU CaMOCTOSITENIBHOM pPaOOTHI CTYJEHTOB. Y4eOHBIM mpoiiecc B

AYyJJUTOPUH OCYHICCTBIIACTCA B (bopMe JICKOHUOHHBIX U MMPAKTHUYICCKUX 3aHATHH.

OOpa3zoBaTe/ibHbIE TEXHOJIOTHH, cHOcoOCTBYyOINE (OPMHPOBAHHUI0 KOMIETECHIMIH,

HUCII0JIB3YEMBbBIC HaA 3aAHAMUAX JIEKUUOHHO020 muna:

- BBOJHAS JICKIIHsI, 0030pHAs JISKIIHSI, JTCKIUs-BU3YITU3AIIHS,



- JeKuuu-0ecenbl C  HUCHOJB30BAHUEM  MYJIBTUMEIUMHBIX  CPEICTB  MOAJIEPKKH
00pa30BaTeNbHOTO MpoIiecca.

HCIOJIb3yeMble Ha 3aHAMUAX HPAKMUYECK020 MUNA:

- periiaMeHTHUPOBAHHAS CAMOCTOSTEIbHAS JEATEIbHOCTh CTY/ICHTOB;

- YaCTUYHO-TIOMCKOBAs JIEATEIBHOCTh MPHU BBHIOJIHEHUU METOJAMYECKUX pa3paboTOK yacTeit
3aHSTHSL.

Ha nekuusix packpblBalOTCsS CIEAYIOLUIME OCHOBHBIE TEMBl H3y4aeMOIr'o Kypca, KOTOpbIe
BXOJIAT B PabOUyI0 MPOTrpaMMy: HCTOPHUS Pa3BUTHS HAyKH IUTOJIOTUM M ONTUYCCKOW TEXHUKH,
OCHOBHBIE METOJbl I[UTOJOTHYECKHX MCCIEAOBAaHUN; CTpOCHHE OWOJIOTUYECKUX MeMOpaH,
[UTOCKEJIET W HaJAMEMOpPAaHHBIE CTPYKTYPhl JYKAPHOTHYECKHMX M IMPOKAPUOTHUYECKUX KIIETOK;
OpraHoOUJbl JHEPreTUYecKoro oOMEeHa; BaKyoOJsIpHAs CHCTEMa JSYKApUOTHYECKHX KIIETOK;
HACJICJICTBEHHBI MaTepual MPOKAPHOTUYECKUX KIETOK M SICPHBIA ammapar 3yKapUOTHUYCCKHX
KJIETOK; 00I11ast XapaKTePUCTHKA PENPOIYKIIH KIETOK.

[TpakTideckne pabOThI, CIIOCOOCTBYIOT IOBBIMICHUIO KadecTBa 3HAHUN, (HOPMHUPOBAHUIO
MPAKTUYECKUX YMEHUU, Pa3BUTHIO CaMOCTOSITENILHOTO MBIIUIEHUSI CTYJEHTOB, YTO CBS3aHO C
BHEJPCHUEM B YYEOHBIN TpOIecC MU(PPOBBIX TEXHOJIOTHH, OTKPBHIBAIOIIMX HOBBIC BO3MOXHOCTH
paboThl ¢ U300paKEHHUSIMH, MOJYYECHHBIMH C MOMOIIbI0 MUKpockora Meiji Techno ¢ mudposoit
kamepoit Vision CAM. MHcnonb3oBanue nudpoBOil KamMepbl M IPOCTEHIIETO MPOrPaMMHOIO
oOecrnievyeHus M03BOJISIET BRIBOJAUTH U300paKeHHE Mpenapara Ha dKpaH, JJis HIMPOKOH ayAUTOPUH, C
[EJIbI0 YTOUHECHHUS U JIETATU3ALUUA CTPYKTYpP 0ObEKTa U IJIs1 OpTraHUu3aIlii TUCKYCCHH.

C 1enpio BOCIOJIHEHUSI yUeOHO-METOIMYECKOM TOKYMEHTAIMU U JIJIs1 O0JeTYeHHs YCBOCHUS
y4eOHOro Marepuajia 10 JUCIHIUIMHE, IEePHUOJUYCCKH BBITYCKAIOTCS Y4YeOHBIE IMOCOOUS K
npaktuueckuMm 3aHaTHsAM (Pomanosa, 2005, 2009, 2012). Kak nmomosiHeHHE K JICKIIMOHHBIM H
MPAKTUYECCKUM 3aHATHAM 10 quciurumHe «lluTtonorus» paspaboTaH AJIEKTPOHHBIN yIIPaBIsSEMbIN
Kypc «OCHOBBI KJIETOYHOH OHONOrMU», co3maaHHbii B cpene Moodle na caiite 35eKTpOHHOTO
obyuenus HHI'Y (pa3paboruuk mpod. E.b. Pomanosa, 2016).

5. YueOHO-MeTOANYeCKOe o0ecnieyeHre CaAaMOCTOSITeIbHON padoThl 00y4Yaromuxcs
5.1. Meroanueckue yka3aHus 1Ji1 00y4ar0muxcs

CamocTrosTenbHass paboTa CTYACHTOB HampaBlieHa Ha CaMOCTOSITEIIbHOE M3yueHUe
OTJENBHBIX TeM palboueil mporpaMmsel. TakuX, Kak: BaKyOJIH PacTUTENIbHBIX M JKUBOTHBIX KJIIETOK.
@DyHKIMK BaKyoJield. BKIIOYEHHS] B IUTO30JIb KJIETOK PACTEHHUN M KMBOTHBIX, UX JIOKAIW3ALMS U
(GYHKIHOHATIBHOE 3HAUCHHE.

Llenv camocmosimenvHol pabomsl - TOATOTOBKA COBPEMEHHOI'O  KOMIIETEHTHOTO
crienyanucTa U pOopMHUpPOBAaHUE CIIOCOOHOCTEN M HABBIKOB K HEMPEPHIBHOMY CaMOOOpa30BaHUIO U
npohecCHOHaTbHOMY COBEPUIEHCTBOBAHUIO.

CamocrosrenbHas paboTa sBisercss HauOosiee AEATENbHBIM M TBOPUYECKHUM MPOIIECCOM,
KOTOpBIM  BBIMOJHSAET P  AUAAKTHUECKUX  (PyHKUMHA:  cnocoOcTByeT — (pOpMHPOBAHUIO
JMANIEKTUYECKOTO  MBILUIEHUS, BbIPA0AaThIBA€T BBICOKYIO KYJIBTYPY YMCTBEHHOIO TpyAa,
COBEpUICHCTBYET CHOCOOBI  OpraHM3alMM  I[O3HABATEIbHOM  JEATENbHOCTH, BOCIHUTHIBAET
OTBETCTBEHHOCTb, II€JIEYCTPEMIIEHHOCTh, CHCTEMAaTUYHOCTh M TMOCJEI0BATEIbHOCTh B paboTe
CTYJI€HTOB, pa3BUBAET Y HUX OepeKHOE OTHOLIEHHE K CBOEMY BPEMEHH, CIOCOOHOCTh JJOBOJIUTH A0
KOHIIa Ha4aTOE JIETIO0.

HN3yvyeHue NOHATHUITHOIO ANMAPATA IMCHUIJINHBI

Bes cucrema MHIUBUAYaTbHOW CaMOCTOSITENBHOW pPabOTHl JOKHA OBITH IMOJYMHEHA
YCBOEHHUIO TOHATHIHOIO amnmapara, MOCKOJbKY OJHOM U3 BaXKHEHIIMX 3a7a4 IOJATOTOBKH
COBPEMEHHOIO TIPaMOTHOIO CIIELMAJIACTA SBISAETCA OBJIAJACHUE U TPaMOTHOE IIPUMEHEHHE
npodeccuoHanbHOM TepMUHOJIOTUH. JlydllieMy YCBOEHHMIO M MOHMMAHHUIO JHUCHUIUIMHBI TOMOTYT
IJI0CCApPUiA, PAaCTONI0KEHHBIN B 3JIEKTPOHHOM YIpaBisieMoM Kypce «OCHOBBI KIETOUHOU OMOJIOTHIY
Ha caiite anexkTporHoro ooyuenus HHI'Y, paznuunbie sHIUKIONEANH, CIOBapH, CIIPABOYHUKH H
Jpyrue MaTepuaisbl, yKa3aHHbIE B CIIUCKE JIUTEPATYPBHI.

HN3yyeHue TeM caMOCTOATEIbHOMH MOATOTOBKHU 110 Y4e0OHO-TeMATHYECKOMY IIAHY



Oco60e MecTo OTBOIUTCS CAMOCTOSITETIbHOM IPOPAOOTKE CTYACHTAMH OT/AEIbHBIX Pa3/ieioB
U TeM M0 HM3ydaeMoi aucuuruimHe. Takoil moaxoj BeIpaOaTBHIBACT y CTYJACHTOB WHHIMATHBY,
CTpEMJIEHHE K YBEIMUYEHHIO O0beMa 3HaHWH, BBIPAOOTKE YMEHMH M HaBBIKOB BCECTOPOHHEIrO
OBJIA/ICHUS CIIOCO0AMHU U PHEMaMH MPO(PECCHOHATBHOMN NesITETLHOCTH.

N3yueHne BOIPOCOB OUepeHON TeMbI TpeOyeT IiTyOOKOro yCBOSHHsI TEOPETUUECKHX OCHOB,
PACKPBITUS CYIIIHOCTH OCHOBHBIX IUTOJIOIMYECKHX MOHATHIA U aHanH3a (pakTHIecKOro Marepuania.

PaGora Haj 0OCHOBHOM M 1ONOJIHUTEIbHOM JIUTEPATYPOil

N3yueHne peKOMEHJO0BAaHHOW JIUTEpaTyphl CilelyeT HauuHaTh C YYEOHHUKOB M y4eOHBIX
1ocoOui, 3aTeM MEepPeXoOAUTh K HayuyHbIM MOHOTpadusIM U MaTepualaM MEepUOJUUECKUX H3JaHHH.
KoncnektupoBanue — 0iHa U3 OCHOBHBIX ()OPM CaMOCTOSITEIBHOTO TPY/a, TpeOyIomas OT CTyIeHTa
aKTUBHO paboTaTh ¢ y4eOHOM IUTEpaTypol U HE OTPAaHUYHUBATHCS KOHCIEKTOM JIEKLIUH.

CTyIleHT 10JDKeH YMETh CaMOCTOSITETIHLHO MOI0MPaTh HEOOXOIUMYIO JUIsl y4eOHOW U HaydYHOU
paGotel surepatypy. Ilpm »3TOM crnenyer oOpamarbcs K NpPEeIMETHBIM — Karajoram M
OoubmuorpadguuecKkuM CripaBOYHUKAM, KOTOPBIE HMEIOTCS B OMOIMOTEKAX.

JUis akkymynsauuu vHGOpMalMK [0 HM3y4aeMbIM TeMaM peKoMeHAayeTcs (opMHpOBATh
JMYHBIA apXWB, a TAK)KE KATaJOT HCIIOJIB3YEMBIX MCTOYHHUKOB. lIpu 3TOM eciim y»e Ha HepBbIX
Kypcax oOy4yeHMsI CTYJEHT olpenenser A ceds Hanbosee UHTepeCcHbIe chephl Uil U3yUeHUs, TO
nogo0Hast paborta OyeT BecbMa MPOAYKTUBHOM C TOYKHU 3peHust popMUpoBaHuUs OubIorpadun s
HOCJEIYIOIEro HallMCaHUs AUIIJIOMHOIO IPOEKTA Ha BBIITYCKHOM Kypce.

CaMonoaroToBKa K NpaKTHYeCKUM 3aHATHAM

[Ipy mnoOAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOJUMO IOMHUTb, YTO JIaHHAs
JUCHUTUTMHA TECHO CBSI3aHA C MapaJlIeNIbHO M3Y4aeMbIMU Ha | Kypce NUCHUIUTMHAMU: pa3jeiaMu
OOTaHMKH U 300JI0TUH.

Ha npaktudeckne 3aHATHS CTYACHT JOJDKEH IPUXOAUTH OATOTOBICHHBIM, BO BPEMS yCTHOTO
oIpoca MocJieI0BAaTeNbHO U3JIaraTb CBOM MbICIIH, U apI'yMEHTHPOBAHO UX OTCTauBaTh.

J1st mocTrKEHUs 3TOM 1eNTh He0OXO0AUMO:

1) 03HaKOMUTBCS C COOTBETCTBYIOLIEH TEMOH MPOrpaMMbl U3y4yaeMOl TUCIUITIINHEI;

2) OCMBICIHTD KPYT U3Y9a€MBIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHHS;

3) U3y4YUTh PEKOMEHJOBAaHHYIO YU4EOHO-METOANYECKHM KOMILIEKCOM JIUTEpaTypy Io
JTaHHOH TeMe;

4) TIaTeNbHO N3YYUTh JIEKIIMOHHBIA MaTepHa;

5) 03HaKOMHTBCS C BOPOCAMHU OYEPETHOTO MPAKTHUECKOTO 3aHSATHS,

N3yueHune BOIPOCOB OYEPEIHON TeMbI TPEOyeT IITyOOKOTr0 yCBOSHHS TEOPETHUECKUX OCHOB
JVICIATUTMHBL, PACKPBITHS CYIIHOCTH OCHOBHBIX TIOJIOKEHWH, MPOOJIEMHBIX aCIEKTOB TEMBI WU
aHanmu3a (paKTHYECKOro MaTepHara.

[lpr mnpeseHTanmMu Marepuansa Ha MPAKTHYECKOM 3aHATHH MOXHO BOCIHOJIB30BATHCS
CIICAYIOUIMM QJITOPUTMOM H3JIOKEHHs] TEMBbl: OIpeesieHHe W XapaKTepUCTUKAa OCHOBHBIX
IIUTOJIOTUYECKUX TEPMUHOB, CTPOCHUE, JIOKAIH3aNus, (PyHKIUS OpraHOHIA U €r0 B3aUMOCBS3b C
JPYTUMH CTPYKTypaMu KiIeTKd. BecbMa mpe3eHTaOeabHbIM BapHAHTOM BBICTYIUIEHHUS CJEIyeT
CUMTATh OJTOTOBKY B cpee Power Point kpaTkoro cooOIIeHus mo TeMe MPaKTHIECKOTo 3aHITHS,
YTO CYIIECTBEHHO MOBBIIIAET CTENIEHb BU3yaU3alliH, a, CIIE0BATENIbHO, IOCTYITHOCTH, IIOHSTHOCTH
Marepuaa.

CaMocTosiTesibHasi padoTa CTyeHTa NPH MOATO0TOBKeE K IK3aMeHYy

KonTpons BeicTynaeT ¢hopmoil 00paTHON CBSI3U M MPEyCMAaTPUBAET OIIEHKY yCIIEBAEMOCTH
CTYACHTOB M pa3pabOTKy Mep MO JajbHEeHIIeMy MOBBIIICHUIO KayecTBa IMOJATOTOBKH OHMOJIOTOB-
HCCIIeq0BaTEeNCH.

HtoroBoif ¢GopmMoli KOHTpOJIS YCIHEBAaEMOCTH CTYAEHTOB 1O Y4YeOHOW JUCIMILIMHE
«{uTonmorus» SBISIETCS SK3aMEH.

BeccniopHbIM  (pakTOpOM  yCHEHIHOTO 3aBeplICHHsT Kypca SBISETCS  KpOIOTIUBas,
crucTeMaTHdyecKas padoTa CTyJCHTa B TEYCHHE BCEro NepuoJia M3yYeHUs JUCIHUIUIMHBL B sTOM
cllydyae TOJTrOTOBKAa K JK3aMeHy OyeT SBIAThCS KOHLIEHTPUPOBAHHOM cucTemaTu3anueil Bcex
MIOJTYYCHHBIX 3HAHHUI TIO ITUTOJIOTHH.



B nauane cemecTpa peKOMEHIyeTcsi BHUMATEIbHO U3YYUTh NIEPEYCHb BOMPOCOB K IK3aMEHY
[0 JaHHOW AMCLHMIUIMHE, a TaKK€ HCIOJb30BaTh B Ipoliecce OOyueHus Iporpammy, Apyrue
METOJMYECKHEe MaTepuaibl, pa3paOOTaHHbIE NpernojaBareieM IO JaHHOW AUCHUIUIMHE. JTO
MO3BOJIMT B IpOIECCe M3YYEHHUS TeM CPOPMHPOBATH Oojiee MPaBHIIbHOE M 00O0OIIEHHOE BUICHHE
CTYJIEHTOM CYILIECTBA TOT'O UJIM UHOTO BOMPOCA 32 CYET:

a) YTOUHSIOIUX BOMPOCOB IIPEMNO/IaBaATEIIO;

0) mnoAroToBKM pedepaToB-NPE3eHTAUN MO OTACIBHBIM TEMaM,
3aMHTEPECOBABILNE CTYCHTA;

B) CAMOCTOSITEILHOTO YTOYHEHHS BOIIPOCOB HA CMEKHBIX AUCHUILTHHAX;

T') yrIyOJIeHHOTO U3YUYEeHHUsI BOIIPOCOB TEMBI IO y4eOHBIM TOCOOUSIM.

Kpome TOro, Hammuue mepedHsi BOMPOCOB B IEPHOJ OOydeHHs] MO3BOJIUT BbIOpATh U3
MNPCAJIOKCHHBIX IMPEIoAaBaTCIEM y‘-Ie6HI/IKOB HaI/I6OJIee ONTUMAaIbHBIN IJI KaKaoro CTyacHra, €
TOYKH 3PEHUS €r0 MHJMBUIYaJbHOTO BOCIPUATUS MaTepHala, yPOBHS CIOKHOCTH U CTUIMCTUKU
U3JI0KEHUS.

[Tocne m3ydeHHs COOTBETCTBYIOIICH TEMaTHKU PEKOMEHIYEeTCs MPOBEPUTh HaIHYUEe U
(GbOopMyITUPOBKH BOIIpOCA MO 3TOH TeMe B IMEpPEYHE BOMPOCOB K K3aMEHY, a TAKXKE MOIMBITATHCA
U3JI0KUTH OTBET Ha 3TOT Bompoc. Eciii BO3HUKAIOT CI0XKHOCTHU MPHU PACKPBITUN MaTepuaa, ClieayeT
BHOBb O6paTI/ITI>C$I K JICKHIMOHHOMY MaTcpually, MarcpuajiaM IMPAKTHYICCKUX SaHﬂTHﬁ, YTOYHUTH
TEPMHHOJIOTHYECKHI anmapar TeMbl, a TaK)Ke IPOKOHCYJIBTUPOBATHCA C TPEIOIaBaTEIIeM.

HN3y4yeHue caiiToB 10 TeMaM TUCUMILVINHBI B ceTd UHTEepHeT

Pecypcel lHTEpHET ABIAIOTCS OJHUM M3 aJbTEPHATUBHBIX MCTOYHUKOB OBICTPOTO MOMCKA
TpeOyemori wuHpopMarmu. WX HCIONB30BaHWE BO3MOXKHO JUISl TIOJNYYCHUS OCHOBHBIX H
JIOTIOTHUTEJIbHBIX CBEICHUHN 110 M3yYaeMbIM MaTepUaiaMm.

HanoOoJee

6. @OoHI OULEHOYHBIX CPEACTB /I INMPOMEKYTOYHOH aTTeCcTAMU IO JAUCHHUILIMHE
(MoayJ110), BKIIFOUAOIIIHI:
6.1. Ilepedyenb KOMIeTeHIHMH BBINNYCKHMKOB 00pa30BaTeJbHOH NMPOIrpaMMbl ¢ yKa3aHHEM
pe3yabTaToB O00y4YeHHUs (3HAHMH, YMeHHWii, BJaJeHHil), XaPaKTEePU3YWIIHX ITANbl HX
(opmMupoBanus, onucaHue MOKa3aTeJeM W KPUTEPHEB OLUECHUBAHUSA KOMIETEHUHMH Ha
Pa3JIMYHBIX 3Tanax ux GopmMHupoBaHUA

OIIK-5. TOTOBHOCTH K HCIIOJIb30BAaHUIO OCHOBHBIX (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IX, MAaTEMATHYCCKUX U UHBIX
C€CTCCTBCHHOHAYYHBIX MOHSATUH U MCTOHOB IIpU PCIICHUN HpO(I)eCCI/IOHaJ'IBHLIX 3aJa4d

HUuauxarop Kpurtepnu oueHuBanusi (1eCKpUITOPHI

8 «IJI0X0» «HEYIOBJIE | Y/OBJIETB | «XOPOLIO» «0YeHb «OTJHYH | «IMPEBOCXOJAHO
KOMIIeTeHI] TBOPHUTENI | OPHUTEIBH X0pouIo» o» »

uu bHO» o
3uameo OTCYTCTBHE HaJIame 3HaHHE 3HaHHE 3HaHHE 3HaHHE 3HaHHE
COBpEMEHH 3HAHUH rpyOBIX OCHOBHOTO | OCHOBHOTO | OCHOBHOTO | OCHOBHO OCHOBHOTO 1
ble Mmarepuana OomMOOK B | MaTepuaia | MaTepuajo | MaTepuana ro JIOTIOJTHUTENBH
KOHLETILIUH OCHOBHOM C psiioM M C pSIIOM c Marepua | BIM MaTepHaia
KJIETOYHOM Mmarepuasie | HerpyObIX | 3aMETHBIX | HE3HAuHTe na 6e3 6e3 ommoOoK U
opraHu3anu ouIMOoK TIOTPEITHO JBHBIMHU OmMOOK | TOrpemHOCTeN
u; creit TIOTPELIHO 51
TeopeTHyec CTAMH HOTpelH
KHE OCHOBBI ocTel
KJIETOYHOTO
CTPOCHHSI;
CTPYKTYPHO
¢dyHKIIOHA
JIbHBIE
0COOCHHOCT
U KJICTOK




Ymemo ITonnoe OTCYTCTBH YMmenue YMmenue YMmenue YMmenue YMmenue
muddepeHny | OTCyTCTBHE € YMEHHUSI | HCIOJB30B | HCIOJB30B | HCIOJB30B | UCHOJB30 | HCHOJIB30BATh
HpOBaTh yMEHUs muddepen aTh aThb aThb BaTh 3HAHUSA 11O
3HAHUSA IO muddepeHir | IMPOBaTh | OTHACIBHBIC | OTACIBHBIC | OTACIBHBIC | 3HAHUS CTPYKTYypE U
CTPYKTYpE U HpOBaTh 3HAHMA [0 | 3HAHWS [0 | 3HAHUS MO | 3HAHUS MO o YIBTPACTPYKTY
yIBTpacTpy 3HAHUSA T10 CTPYKTYype | CTPYKTYp€ | CTPYKType | CTPYKType | CTPYKTYp pe
KType CTPYKTYpE U u u u u en MIPOKAPHOTHIEC
MIPOKAPHOTH | YIBTPACTPYK | YIBTPACTp | YIBTpPAcTp | YABTPAcTp | YIBTPacTp | yIbTpact KHX H
YECKHUX U Type YKType YKType YKType YKType PYKType | SYKapHOTHYECK
JYKapHOTHY | TPOKAPHOTH | MPOKAPUOT | MPOKAPHOT | MPOKAPHOT | MPOKApHUOT | MpOKapu UX KJIETOK 1
€CKHIX YECKHUX U WYECKUX U | WYECKUX M | MYSCKUX M | WYECKHX H | OTHYECK | CIOCOOHOCTH Ha
KIICTOK SYKapUOTHY | SYKapHUOTH | SYKApHOTH | DYKAPHOTH | 3YKAPHOTH uX " OCHOBE
€CKUX YECKUX YECKUX YECKUX YECKUX JYKapuoT | MPOBEACHHOTO
KIIETOK KJIETOK KJIETOK KJIETOK KJIETOK MYECKUX aHaIM3a
npu npu KJIETOK UCCIIeI0BaTh
HAJIAYHA HAJTAYHA B3aMMOOTHOILIE
CYILIECTBEH | HE3HauuTe HUS U
HBIX JIBHBIX B3aMMOCBS3H
ommnbdoK omuodoK OpTaHOH[IOB B
KIIETKE, MEKIY
KIIETKaMH C
OKpYyXaromen
cpenoit
Braoemo ITonnoe OrcyrcrBu | Hamuume | Iocpencts | Hocratoun | Xopowee | Bcecroponnee
MIOJTy4E€HHBI OTCYTCTBHE | € HABBIKOB | MHHHMAalb €HHOe oe BIIAJICHU BJIaJICHHE
MU HABBIKOB OTIMCaHUs HBIX BIIQJICHHE BIIQJICHHE e HaBBIKaM
TeopeTuyec OTNHCAaHUS KJIETOYHBIX | HaBBIKOB HaBbIKaM HaBbIKaM | HaBBIKaM OTIMCaHUs
KUMH KJIETOYHBIX | OPTaHOWIO | ONWCAaHUS | ONUCAHUS | ONHCAHUS | ONMHUCAHH KJIETOYHBIX
3HAHUSAMHU OpraHouJI0B BU KJIETOYHBIX | KJIETOYHBIX | KIETOYHBIX st OpPraHOUJIOB U
JUIs U CTPYKTYp | CTPYKTYp U | OpraHOUIO | OpraHOWJO | OPraHOMAO | KJIETOYH | CTPYKTYp U UX
OTIMCAHU 17970:¢ 170: B U B U B U BIX B3aMMOJICHCTBH
KIICTOYHBIX B3aUMoOJIeiic | B3aUMOIEH | CTPYKTYp U | CTPYKTYp U | CTPYKTYp B | OpraHOu i
OpTaHOHIOB TBUH CTBHH ux ux ux JIOB U
U CTPYKTYp B3aMMOJICH | B3aUMOJeH | B3aMMOJACH | CTPYKTYp
U UX CTBUH CTBUH CTBUH U UX
B3aMMOJICHC B3aHMO]T
TBUM elcTBHl
[xana 0-20% 20-50% | 50-70% 70-80 % 80-90 % 90-99 100%
OLICHOK I10 %
MIPOIIEHTY
MIPaBUJIBHO
BBITIOJTHEHH
BIX
KOHTPOJIBHEI
X 3aJaHUN

OIIK-7: crnocoOHOCTh K OlieHKe MOp(}OQYHKIMOHATBHBIX, (DU3HMOJOTHYECKHX COCTOSIHUM U
MaTOJIOTUYECKHX MPOLIECCOB B OPraHU3ME YeNIOBeKa JUIsl pelieH st Mpo(eCcCHOHATBHBIX 3a/1a4

HNuaukarop Kpurepuu oueHuBanus (1eCKpUITOpPbI)
bl «IJI0X0» «HEYIOB- | «YAOBJIET- | «XOpPOLIO» «04YeHb «OTJIMY- «IpeBoc-
KOMIIETEHI| JIETBOPU- | BOPHUTE/Ib- XO0pOo110» HO» XO/HO»
U1 TeJ1bHO» HO»
3uame OTCYTCTBHE HaJln4ne 3HAaHHE 3HAHHE 3HaHUE 3HAHUE 3HAHUE
OCHOBHBIE 3HAHUH rpyOBIX OCHOBHOTO | OCHOBHOTO | OCHOBHOTO | OCHOBHOTO | OCHOBHOIO
METOJBI U Marepuaia omMOOK B | MaTepHana | MaTepHUalioM | MaTepuana | MaTepuaia u
IIPUHLIMIIBL OCHOBHOM C psIoM C psLIoM c 6e3 JIOTIOJTHUTEN
LIUTOJIOTHYE Mmarepuane | HerpyObIx 3aMETHBIX HEe3Ha4YMTe | OIIMOOK U BHBIM
CKHX ouIMboK HOTPEIHOCT JIbHBIMH IIOTPEIIHO | Marepuala
HCCIIEI0BaH eit IIOT'PELLHO cTert 6e3 ommoboK
Uil K OLICHKE CTSIMU u




MopdodyHK MOTPELIHOCT
LIUOHAJIbHBL eit
X,
¢dusnonorny
€CKHX U
[aToJIoruye
CKHUX
COCTOSIHUH B
KIIETKE
Ymemn ITonnoe OTtcyTcTBH YMenue YMenue YMenue YMenue YMenue
BBIBIIATH OTCYTCTBHUE € YMCHHUS BBIBIIATH BBIABIIATH BBIABISIT | BBUIBISTH BBIABIIATH
B3aUMOCBSI3 YMEHHA BBIABIIATh | B3aUMOCBSI | B3aMMOCBSA3b | OTAEGNBHBIC | B3aMMOCBS | B3aUMOCBS3
b B BBIBIIATH B3aUMOCBSI 3b B B CTPOCHUH | B3aHMOCBS 3b B b B
CTPOGHHH M | B3aHMOCBSI3b 3b B CTPOCHUU u 34 B CTPOGHHH | CTPOCHHH H
BBHIIIOJTHEHH | B CTPOGHHH | CTPOCHUH u BBINOJIHEHUH | CTPOCHHHU u BBITIOJTHEHH
n GyHKumit u u BBITIOJTHEH byHKIMHA u BBINIOJIHEH | W (QYHKIMN
KJIETOYHBIX | BBINOJHEHUH | BBHIIOJIHEH uu KJICTOYHBIX | BBINOJHEH uu KJIETOYHBIX
OpraHOMJIOB GbyHKIMi uu (GYHKIMHA | OpraHoWIOB un (GyHKUMHA | OpraHouoB
KJIETOYHBIX (YHKIMHA | KIETOYHBIX npu (GYHKUMHA | KIETOYHBIX npu
OpPTaHOMJIOB | KJIETOYHBIX | OPraHOUIO HaJINIUH KJICTOYHBIX | OPTaHOMIO | W3YUYCHUH
OpTaHOHUIO B TIpH HE3HAYHTENIb | OPraHOWIO B IIpA IIUTOJIOTHYE
B HaJlMYUH | HBIX OMHOOK B TIpH N3yUYCHUH CKHUX
CYIIIECTBEH W3y4YCHUH | IWTOJOTHY | IIPEnaparoB
HBIX LU TOJIOT Y €CKHX CIOCOOHOCT
ouIMOoK €CKHX npenaparo | b Ha OCHOBE
npenaparo B NPOBEACHHO
B rO aHaJm3a
JenaTh
BBIBOJIBI U
NpUHAMATh
peLICHUs
Braoemo MIOJIHOE OTCYTCTBH HalIuyue Ilocpenctee | Hocrtaroun | Xopomee | BceectopoHH
COBpEMEHH OTCYTCTBHE | € HAaBBIKOB | MHHHMAllb HHOE oe BJIAZICHUE | ee BIIaJIcHHe
BIMHU HaBBIKOB BIIZICHUS HBIX BJIafICHUE BJIaZICHUE | COBPEMEHH | COBPEMEHHBI
METO/IaMH 1 BIIQZICHUS COBPEMCHH | BIJIAJICHUS HaBbIKaM COBpPEMEHH BIMHA MH
crnocobamMu | COBPEMEHHBI BIMHU COBpPEMEHH BIIaJICHUS BIMHU METOJlaMH | METOAaMH U
N3yUYEeHUs MU METOJlaM1 BIMU COBPEMEHHBI | METOJaMHt u criocobamu
CTPYKTYPHO | MeETOJaMH M u MeToJlaMU MH u criocobamu | HM3y4eHHs
7} cnocobamu | crocodamu u METOJIaMH M | CHOCOOaMH | HM3Y4€HHS | CTPYKTYpHO
opraHusanu U3YUYEeHUS u3y4yeHus: | crocobamu | crnocobamu U3Y4YEHUS] | CTPYKTYpH i
u CTPYKTYPHO | CTPYKTYPH | H3y4eHHs N3yYEeHUS CTPYKTYPH oii opraHuzanu
Ouonoruyec 51 oi CTPYKTYPH | CTPYKTYpPHO oit OpraHmsarg U
KHX OpraHM3alyl | OpraHM3al] oM i opraHu3aIg uu OGuonoruuec
00BEKTOB Ha " un opraHmzal | OpraHu3anu um 6uonoruye KHX
KJICTOYHOM Omosorndec | Owoioruye uu u Omonornye CKHX 00BEKTOB Ha
YpOBHE. KHX CKHUX 6uonorude | OGuonoruuec CKHUX O0OBEKTOB | KIETOYHOM
00BEKTOB Ha | OOBEKTOB CKHUX KHX 00BEKTOB Ha ypOBHE
KJIETOYHOM Ha 00BEKTOB | OOBEKTOB Ha Ha KJIETOYHOM
ypoBHE KJIETOYHOM Ha KJIETOYHOM | KJIETOYHOM ypOBHE
ypOBHE KJIETOYHOM ypOBHE ypOBHE
YpOBHE
[xana 0-20% 20—-50% | 50-70% 70-80 % 80-90% | 90-99 % 100%
OLICHOK T10
MIPOLICHTY
MPaBUILHO
BBITIOJTHEHH
BIX
KOHTPOJIBHBI

X 3aJJaHui




6.2.0nucanue MIKAJ OLCHUBAHUSA Pe3yJbTATOB 00y4YeHUs MO AUCHHUILIHHE
[TpomMexxyTodHas aTTecTalus MO AWCIUILIMHE MPOBOAUTCA B (GopMe dK3aMeHa. DK3aMeH
MPOBOAMUTCS B YCTHOM WM MUCHbMEHHOW (opMe. YcTHas yacTh dK3aMeHa 3aKJII0YaeTcs B OTBETE
CTYJEHTOM Ha TEOPETHUYECKHE BOIIPOCca Kypca (C IpeIBapUTENIbHON OATOTOBKOM) U MOCIIEAYIOIEM
coleceoBaHUU B paMKax TeMaTuku Kypca. CobecenoBaHue mpoBoIuTCs B (hopMe BOMPOCOB, Ha
KOTOPBIC CTYACHT JOJKCH JaTh KpaTkuil oTBeT. [lucbMeHHas popma 3k3aMeHa mpeaycMaTpuBacT
pa3BepHYTHI OTBET Ha BOIIPOCKHI OMJIETa U pelIeHHE TecTa.

Ounenka

YpoBeHb NOATOTOBKH

[IpeBocxoaHo

Bbicokuii  ypoBeHb  TOJTOTOBKH,  Oe€3ympe4yHoe  BiaJIcHUE
TEOPETUYCCKUM MaTEePHAJIOM, CTYJICHT JEMOHCTPUPYET TBOPUCCKUI
MOX0J W TAyOMHY 3HAHMH 1O Owojoruu kKietkd. CTyJeHT aai
IIOJIHBIA W PA3BEPHYTBIM OTBET HA BCE TEOPETHYECKHUE BOIIPOCHI
OwiieTa, MOATBEPXKass TECOPETUYCCKHM MarepHal IpHMepaMHu W3
npakTudeckux  3aHsaThid.  CTyaeHT  akTUBHO  paboTan  Ha
MPAKTUYECKHUX 3aHATHUSAX.

100 %-Hoe BBINOJHEHNE KOHTPOJIBHBIX IK3aMEHAIIMOHHBIX 3a/IaHUH

OTJIINYHO

Bbicokuii ypoBeHb TOJATrOTOBKHM C HE3HAYUTEIHHBIMH OIIHMOKAMHU.
CTyAeHT aal MOJHBIN U pa3BEePHYTHIA OTBET HA BCE TEOPETUUCCKUE
BOIPOCHI ~ OWiieTa, MOATBEPXKIACT TCOPCTHUCCKHH  MarepHal
pUMepaMu U3 MPaKTHIeCKuX 3aHATUN. CTyJICHT aKTUBHO PaboTai
Ha MPAaKTHYCCKUX 3aHATHSIX.

BrinonHeHne KOHTPOJBHBIX 3K3aMEHAIIMOHHBIX 3ananuii Ha 90% u
BBIIIIE

OueHpb x0po1Io

Xopomias noaroroBka. CTyJEHT J1aeT OTBET HA BCE TEOPETHUECKUE
BONPOCHl OwWiieTa, HO HMEIOTCS HETOYHOCTH B OIpENeNeHUsX
MIOHATUH, IPOLIECCOB U T.II.

CrynieHT akTUBHO padoTal Ha MPaKTHUECKUX 3aHATHIX.
BoinonHeHne KOHTPOJBHBIX 3K3aMEHAIIMOHHBIX 3agaHuil oT 80 1o

90%.

Xopomo

B menoM xopomias NMOATOTOBKAa € 3aMETHBIMH OIIMOKaMM WM
HepoyeraMu. CTYJIEHT JlaeT IMOJIHBIN OTBET Ha BCE TEOPETUUYECKUE
BOMpPOCHl OwWiieTa, HO HUMEIOTCS HETOYHOCTH B OIpeNeNeHUsX
MOHSTHUM, TIpoIieccoB U T.I. [{omyckaroTcs omMOKY MpU OTBETAX Ha
JIOTIOJTHUTEIIbHBIE U YTOUHSIOUIME BONPOCHI SK3aMeHaropa. CTyaeHT
paloTai Ha MPAaKTUYECKUX 3aHATHUSAX.

BrinonHeHne KOHTPOJBHBIX 3K3aMEHAIlMOHHBIX 3agaHuil oT 70 no

80%.

yI[OBJ'ICTBOpI/ITeJ'ILHO

MuHNMaIbHO  JOCTAaTOYHBIM  YPOBEHb MOATOTOBKH. CTyneHT
MOKa3bIBa€T MUHUMAJIbHBIN YPOBEHb TEOPETUYECKUX 3HAHUH, JIeTaeT
CYLIECTBEHHbIE OLIMOKM TPH XapaKTePUCTUKE CTPYKTYp H
OpraHOMJIOB B KJIETKE, HO MpPH OTBETAaX Ha HABOJSIIUE BOIPOCHI,
MOJET MpPaBUIBLHO COPUEHTHPOBATHCA M B OOIIMX dYepTax JaTh
paBWIbHBIN 0TBeT. CTYJEHT Mocelan NPakTUYeCKUe 3aHATHUS.

Brinonnenue KOHTPOJIBHBIX 2K3aMCHAIIMOHHBIX 3aJlaHuil OT 50 a0
70%.

HeynosnersopurensHo

[MoaroroBka HemocTatoyHass U TpeOyeT AOMOIHUTEIBHOTO
u3ydeHusi Marepuana. CTyJIeHT JaeT omMOOYHbIE OTBETHI, KaK Ha
TEOPETUYECKHEe BOMPOCHl OuieTa, TaKk M HA HABOMASIINE U
JOTIOJIHUTEIbHBIE BONPOCHI 3K3ameHaTopa. CTyIEeHT HpOIyCTHII
OOJBIIYIO YaCTh MPAKTHUECKUX 3aHSATUH.

BrinosiHeHME KOHTPOJIBHBIX K3aMEHAIIMOHHBIX 3a1aHuii 10 50%.




ITnoxo [ToaroroBka aGcomroTHO HepocTarouHas. CTyJEeHT HEe OTBEYaeT Ha
HoCTaBJIeHHbIe BOIPOCHl. CTyIEHT OTCYTCTBOBAJ Ha OOJIBIIMHCTBE
JIEKIUM U PAKTUYECKUX 3aHATUN.

BrinosiHeHME KOHTPOJIBHBIX SK3aMEHALIMOHHBIX 3aJlaHui MeHee 20
%.

6.3. Kpurtepnu u mnpoueaypbl OLeHHUBAHUSl Pe3yJabTATOB O00y4YeHUS MO JUCHHUIINHE
(MoayJi10), XapakTepu3yromux ¢cGopMUPOBAHHOCTb KOMIIETEHIIH

JI1s1 olleHMBaHUS Pe3y/JIbTATOB 00y4YeHHUs] B BU/le 3HAHUMH MCIIOJIb3YIOTCA CJIeyIolne
Nnpoueaypbl ¥ TeXHOJIOTHH:

- TECTUPOBAHHUE;

- YCTHBIE ¥ TUCbMEHHBIE OTBETHI HA BOMPOCH KOHTPOJILHBIX PadOT, MPOBOAMMBIX Ha
MPAKTUYECKHUX 3aHATHUSAX.

- BBICTYIUJIEHUE CTYJIEHTOB C IIPE3EHTAL[USIMHU.

JI1s1 olleHUBAHUS Pe3YJIbTATOB 00y4eHUs] B BU/Ae YMeHUIi U BJAJIEHUI HCIOIb3YIOTCSA
cJIeiyIolue npoueaypbl ¥ TEXHOJIOTHH:

- TpPaKTUYECKHWE KOHTPOJIbHBIC 3a/laHus, BKJIIOYAIOIIUX OJHY HIJIM HECKOJbKO 3a1ad
(HacTpoiika ocBemieHuss B Mukpokorne no Kemiepy, ymeHue paboTrate U HMMMEPCHOHHBIM
00BEKTUBOM, POCMOTP HE3HAKOMOTO Mpernapara).

JI1s1 IpoBe/ieHUs MPOMEKYTOUHOM aTTeCTALMU UCIOJIB3YIOTCSI: YCTHBIN OIPOC,
pelLIEeHNE TECTOB.

6.4. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIH HMHbIE MaTepHAJbl, He0OXoAMMBbIE 1Jisi
OlleHKHU Pe3yJIbTATOB O0y4YeHHs], XapaKTepu3ylIuX c()pOpMUPOBAHHOCTHL KOMIIETEHIUH U
(MJM) IS UTOTOBOr0 KOHTPOJIsl ¢hOPMHPOBAHHOCTH KOMIETEHIHMH

[IpuMepbl KOHTPOJIbHBIX BOOPOCOB K SK3aMEHY:

Knerku nmpokapuoT u 3ykapuoT. OCOOEHHOCTH U pa3IMyusl B UX CTPOCHUU.

[MuTonnazmarnyeckas memOpana. COBpeMEHHbIE IPEJCTABIECHUS O CTPOCHUN MEMOpaH.

OcobenHocT MeMOpaH U HaIMEMOPAaHHBIX CTPYKTYp MPOKAPUOTUYECKUX KIIETOK.

HanmemOpaHHHBIE CTPYKTYpPbI 3YKapUOTUYECKUX KIIETOK.

MukpopubOpmiuisipHas cucremMa WIM CHCTeMa MHUKPO(UIAMEHTOB (aKTHH-MHO3UHOBAS

CUCTEMA).

TyOynuHoBas cucTeMa WK CucTeMa MUKPOTPYyOOUeK (TyOyIMH-TMHENHOBASI CUCTEMA).

7. TlposiBieHue enuHCTBa CyOCHMCTEM IIOBEPXHOCTHOIO ammapara KIETKH B pealu3aliu
OCHOBHBIX (DyHKIUI: OapbepHOH, TPAHCIIOPTHOM, PELIENTOPHON U KOHTAKTHOM.

8. MeMOpaHHBIH TPaHCIOPT MaKPOMOJIEKYJ U YaCTHIL, SK30LIUTO3 U SHIOILUTO3.

9. KonTtakTHas QyHKIUS TUIa3MaTHYECKOW MeMOpaHbl. MEXKIETOYHBIE KOHTAKTHI.

10. Anre3suonHbsle (MEXaHUYECKHE): TOACKOBBIE JIECMOCOMBI, TOYEYHBIE JECMOCOMBI U
HOJIYJIECMOCOMBI.

11. 3amMpIkarone KOHTAKThI: TUIOTHBIH, TPOMEXYTOUHBIN (30HA CIUSHUSA).

12. TlpoBosIIe KOHTAKTHI: MIETICBONH KOHTAKT, XAMHUYECKUE CHHAIICHI U TUIa3MOIECMBI.

13. OcobeHHOCTH pa3BUTHS U CTPOCHHSI NMPOKAPUOTUYECKHX KIIeTOK. OCHOBHBIEC THMIIOTE3BI
MIPOUCXOXKICHUS TPOKAPUOTHOM KJIETKH U €€ KOMIIapTMEHTOB.

14. Iluroriazma  (uuTo30ib). OOMMH XMMHUYECKHMH cOCTaB IUTOIUIa3Mbl. OpraHu3aius
LUTO30JIS.

15. Bkito4eHus: B IUTO30JIb KJIETOK PACTEHUH U )KUBOTHBIX,UX JIOKAIH3alMs U (YHKIIMOHATIBHOE

3HAYEHHUE.

agrwpdE
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Hns ouenku cpopmupoBanHOocTH KommeTeHIMU OIIK-5: roToBHOCTh K HCIOJIB30BAHHIO
OCHOBHBIX (I)I/ISI/IKO-XI/IMI/I'-IGCKI/IX, MAaTCMAaTUYCCKUX W HHBIX CCTCCTBCHHOHAYYHBIX HOHATHUA U
METOJIOB MPHU PELICHUH MPOo(ecCHOHAbHBIX 3a/1a4.

Bonpocs! [uist KOHTPOJIBHOU PabOTHL:

BAKYOJISAIPHASA CUCTEMA DYKAPUOTHUYECKUX KIIETOK
1. Dupomnasmarndeckuii petukyiaym (OI1P). 'maakuii spg0mmasMaTudaeckuii petukyiayM. CTpoeHue
U XUMUYECKUN COCTaB.
2. CuHTEe3 JUIUJIOB, OJUCAXaAPUIO0B, KUPOB, CTEPOUIOB U APYTUX MOJIEKY B iaakoM DIIP.
3. Pousib rnagxoro JI1P B geTokcukanuy pa3ivyuHbIX BEIIECTB.
4. epoxoBateiii (rpanyssapubiil) DIIP. DOpracromnazma. CtpoeHrne U OMOXHMHS IIEPOXOBATOTO
OIIP.
5. @yHKIMS CUHTE3a, HAKOIJICHUS! M TPAHCIIOPTa CHHTE3UPOBAHHOTO OellKa.
['mukoszunupoBanue 6enkos B DI1P.

TeMbl BBICTYIIJICHUI C TPE3EHTALUSAMMU:
IIOBEPXHOCTHBIN AIIIIAPAT KJIETKH (MEMBPAHOM)

1. HuronnasmaTtuueckas memOpaHa. CoBpeMEHHbIE IPEACTABICHUS O CTPOCHUU MEMOpaH.
XapakTepuCcTUKa JUIUAHOTO Ouciosi. MemOpaHHble O€JKH: MHTErpalibHble, MOJTyHHTErpalbHble U
nepudepuyeckue. MemOpanusie yrieBoabl. Knerounas crenka. OCHOBHbIE KOMIIOHEHTHI KJIETOUHOM
cTeHKH. DYHKIUM KIETOYHBIX CTEHOK. OcoOeHHOCTHM MeMOpaH W HagMEeMOpPaHHBIX CTPYKTYp
IIPOKAPUOTHUYECKUX KIIETOK.

2. HagmeMOpaHHHbBIE CTPYKTYpBl 3yKapuOTHYECKUX Ki1eToK. COOCTBEHHO HaaMeMOpaHHbIE
CTPYKTYpHI - TTIMKOKaJUKC. [Ipon3BoaHbIE HAIMEMOPAHHOTO KOMILJIEKCA.

3. CyOmemOpanHas cuctema ruanomuiasMsl. Ilepudeprudeckas ruanomnasma U CTpyKTypHO-
oopMIIEHHas OINOPHO-COKpaTuMasi cucreMa. MukpopuOpuuisipHas cucTeMa WM CHCTEMa
MHUKpO(pUIaMEHTOB (aKTMH-MHO3MHOBas cucrema). CtpoeHne M (QYHKIMH MHUKPO(UIAMEHTOB.
TyOynuHoBas cucTeMa WM cucTeMa MUKpOTpyOouek (TyOyauH-n1rHenHoBas cucreMa). CTpoeHue u
¢ynkuuu. Cucrema NpoMEeXyTOUYHBIX M CUCTEMa TOHKUX (puiameHToB. VX (GyHKIMS U CTpOeHHeE.

4. TlposiBneHHe eOMHCTBA CyOCHCTEM IOBEPXHOCTHOIO ammnapara KJIETKH B pealu3aluu
OCHOBHBIX (YHKIMHA: OapbepHON, TPAHCIIOPTHOM, PELENTOPHOM M KOHTAKTHOW. MeMOpaHHBIH
TPAHCIIOPT MAaKPOMOJIEKYJI M YaCTHUI; SK30LMUTO3 U SHAOUWUTO3. OCHOBHBIE THUIBI 3HIOLNUTO3A!
KHUJIKOCTHBIH, HecTienupruecKuil afcopOLMOHHBINA U PELIeNITOPHBIN.

5. KonrakTtHas QyHKIHS T1a3MaTHYECKON MeMOpaHbl. MeXKIEeTOUHbIE KOHTAKTHI.

6. JIBurarensHbli anmnapat (kuHeToM). CriocoObl MepeBIKEHUS TPOKAPUOTHIECKUX KIIETOK
(c MOMOUIBIO )KTYTUKOB, CKOJIbKEHUEM M BOJTHOOOpPA3HBIMU JIBUKEHUSIMU ). [IBUTAaTEIbHBIE CUCTEMBbI
IYKapUOTHYECKUX KJIETOK: PECHUUYKH, KTYTHKH.

TeMbl BBICTYIIJICHUI ¢ TPE3CHTALUAMM:
OPI'AHOU/bI SGHEPTETUYECKOI'O OBMEHA

1. MurtoxoHapuanbHbIM anmapar (XoHapuom). Mopdosorus, JoKamu3alus U CTPYKTypa
MuTOXOHJIpUi. HapyxHasi, BHYTpeHHsIsI MeMOpaHbI, MeXMEMOpaHHOE MPOCTPAHCTBO U
BHYTPUMUTOXOHpUANBbHBIM MaTpukc. COCTaB M CBOICTBAa Hapy)XHOH M BHYTpEeHHEH MeMOpaH
MuTOXOHIpHil. KpucThl, rpuboBUIHBIE TENbLIA.

2. Jlokanu3zanus B MeMOpaHax OCHOBHBIX 3BEHBEB OKHCIUTEIHHOTO (ochOopuiIMpoBaHus.
MexmeMOpaHHbIE MPOCTPAHCTBA KaK pe3epByap BOJOPOJIHBIX HMOHOB (MPOTOHOB). MexaHHU3M
BO3HMKHOBEHHS DJIEKTPOXUMHUUYECKOTO IIPOTOHHOTO IPaJiUEHTA.

3. MuTOoXOHApPHS KakK IOJIyaBTOHOMHBIM opraHoua. Marpukc wmurtoxonHapuii: PHK,
pubocomsl, JIHK u 6enkn MutoxoHapuii. OCHOBHBIE (PYHKIIMHM MUTOXOHIPUH.

4. ®otocunTeTnueckuil anmapat (ruiactuaoM). CBsi3b MEXAY IJIACTHIAMU PA3HbIX THUIIOB:
JIEVKOIIIACTBI, XJIOPOILIACTHI, AMUJIOILIACTBI, XPOMOIUIACTBI.




5. XJoporiacTa - 3HeproooOpa3yrome OpraHouIbl PACTUTEIBHBIX KIETOK. JIokanu3aius B
THJIAKOUIHBIX MeMOpaHax (PepMEHTHBIX CHCTEM (POTOOKUCIUTENHHOTO (hocHOoprUIrpoBaHus.

6. MexaHu3M BO3HMKHOBEHMSI MPOTOHABIKYIIEH Cuibl. DOYHKIUM XJIOPOILIACTOB.
XJ0pOIIacT - KaK I0JyaBTOHOMHBII OpraHOMI.

TeMbl BHICTYIUIEHUI C TPE3CHTAUAMMU:
SIZIEPHBII ATTITAPAT

1. Ponb simpa B J)KM3HM KIIETKU W €ro 3HadeHue B nepeHoce uHpopmarnuu ot JJHK k Oenky.
OcHoBHbBIE (YHKIMH sapa: TPAHCKPUIIIUS, PEAYIUTHKAIUS U IepepacinpeielieHue reHeTHUeCKOTro
matepuana. Uatepdasznoe sapo.

2. XpoMaTWH, €ro XHMH4YECKas XapakTepUCTUKA. Pa3HOBUIHOCTM  XpOMaTHHA:
JECTIPaTN30BaHHBIA JyXpPOMATHH, KOHICHCHPOBAHHBIA TI'eTEPOXPOMATHH U (PaKyJIbTaTUBHBIN
rerepoxpoMarrH. OyHKIMOHAIBbHOE 3HAYEHUE TUIIOB XpOMaTHHA.

3. benku XpomarvHa: THCTOHBI M HETUCTOHOBBIC Oenku. @DYHKIHS TUCTOHOB, Kak
perynsTopoB TpaHckpunuuu u ykiaaaku monekys JIHK. CtpykrypHas opranuzanus XxpoMaTHHa.

4. Heckonpko ypoBuer ynakoBku JIHK: »snemenrapHas xpomocomuas (ubpmiia,
HYKJIEOCOMa, XPOMAaTWHOBOE BOJIOKHO, IIE€TEJIbHbI JOMEH, KOHJIEHCUPOBAaHHBI XpOMAaTHH,
MmeTtadaszHas XxpoMocoma.

5. TloBepxHocTHbll anmapatr siapa. OCHOBHbIE KOMIIOHEHTBhI MOBEPXHOCTHOTO SIAEPHOTO
amnmapara: sjuepHas o0oyiouka, nepudepuueckas IJIOTHas IUJIaCTUHKA (JIaMMHA) M TIOPOBBIC
KOMILIEKChI. JlaMuHa - cKesneT NoBepXHOCTHOrO anmnapata siapa. CBsi3b JJAMUHBI C TE€TEPOXPOMATHHOM
xpomocoM. DyHKIIMHY MOBEPXHOCTHOTO aIapara siapa.

TeMbl BBICTYIIJICHUI C IPE3EHTALUAMMU:

OBIIAA XAPAKTEPUCTHUKA PEITPOAYKIIMHN KIIETOK

1. Jlenenue xnerok. JKW3HEHHBI LUK KIETKU: INPECUHTETUYECKAs, CHUHTETHYECKasd,
MNOCTCUHTETHYECKAs CTAJNH, MUTO3. 3HaU€HHE ITHX (a3 B )KU3HU KJIETOK.

2. JleneHue NpoKapuOTUUYECKUX KIeTOK. OCOOEHHOCTH PenpOAyKIIUH TPOKAPHUOT.

3. O6mas cxema MUTO3a 3yKapuOTUYECKUX KJIETOK. BpeMeHHON X0J1 MUTO3a U IIUTOKHUHE3A.
CTpyKTYypHO-OMOXMMHYECKass OpraHU3alysl MUTOTUYECKOTO ammapara 3yKapuOTHUYECKUX KIIETOK.
Cragum MunTo3a, HUX NPOAODKUTEIBHOCTh XapaKTepUCTHKA. [[UTOKMHE3 y JKMBOTHBIX U
PacTUTENBHBIX KJIETOK: 00pa3oBaHUE KJIETOYHOW NepeTshkku U ¢parmoriacta. [loBeaenue
KJIETOYHBIX OpraHeill B mporecce muro3a. [Ipoucxoxknenne muto3a. dopmbl MHUTO3a M HX
HBOJIIOLIMOHHAS CBS3b.

4. Meiio3, craguu Meno3a. KoHbroranust XpoMOCOM, KPOCCHHIOBED, PEAYKLHs YHCIA
XpoMocoM. Paznuuus mexay MATO30M U MEH030M. bHOIOrn4ecKnid CMBICI Meio3a.

TeMbI BRICTYIIJICHUM C IMPE3CHTAIIMSIMIU:
PEI'YJIALMA KIIETOUYHOI'O HUKIIA. T'MBEJIb KJIIETOK: HEKPO3 1 AIIOIITO3
1. Perynsmus KJI€TOYHOTO ITUKIIA
2. Hexpo3s
3. 3anporpaMmmMupoBaHHasi THOEIb KJIETOK (SIBIICHHE aromnTo3a).

3amanus 1J151 OleHKH C(POPMUPOBAHHOCTH YMeHM i U BiaageHuil komnerenuuu OIIK-5:

1. 3amoanuTte TadNHIYy:
Tabnumal
Oprasouabl 3yKapuoTH4eCKON KJIeTKH

Mewmb6paHHbIe HememOpanHbie




2. 3amoJuHuTe TA0JAMILY:
Tabmuna 2
CpaBHeHMe 3YKAPHOTHYECKHX M MPOKAPHOTHYECKHUX KJIETOK

[Tpusnaku DYKapUOTUYECKUE KIETKH [TpokapuoTHuecKue KIeTKU
Anepnast MemOpaHa
IIna3zmanemma
MuToXOHIpun
OIIP
Pu6ocoMsl
Bakyonu
JIN30COMBI
Knerounas creHka
Kancyna
Kommnekc I"oabmxu
Henenue

3. 3amosHuTe TA0AMILY:
Tabmuua 3
IIpu3Haku oduIue 1 BCeX IYKAPHOTHYECKHX KJIETOK

CrpykTtypa DyHKIHA Cocras

1. Kiterounast memOpana

2. Kiteroynas crenka

3. 'mamommazma

4. SAnpo

TecToBbIe BONPOCHI 11 OLeHKH KoMieTeHunu «OITK-5)

1. lonoaHuTe oTBET: [{MTOMMIa3Ma BKITIOYAET B CEOS: , 51 .
OTBeT: THAJIOIIA3MY, OPraHOW/IbI, BKJIIOYEHMSI

2. lonosiHuTe O0TBET: [10CTOSTHHO MPHUCYTCTBYIOIINE U 00s3aTeNbHbBIE IS BCEX KIETOK
MUKPOCTPYKTYPBI, BBIMOIHSIONINE )KU3HEHHO BayKHbIE (DYHKIIMK HA3bIBAIOTCS
OTBeT: OpraHeIbl

3. lonoanuTe oTBeT: HeoOs3aTenbHble KOMIIOHEHTHI KJIETKH, BO3HUKAIOIINE M HCYE3aI0IIUe B
3aBUCHUMOCTH OT METab0IMUYECKOTO COCTOSIHUS KJIETOK Ha3bIBAIOTCS .
OTBeT: BKJIIYCHUS

4. BeiOepuTe npaBuiIbHbIC OTBEThI: B cocTaB KJIeTOYHOI MeMOpaHbI BXOASAT:

1. benku (60%)

2. benxu (80%)

3. XKupst (20%)

4. XKupsr (40%)

5. Yrnesoas (5-10%)

Otser: 1.4.5
5. JonosiHuTe oTBeT: BeslkH, MOJHOCTHIO NPOHU3bIBAIOIIHE KICTOYHYI0O MeMOpaHy
HAa3bIBAKOTCH .
OTBeT: HHTErpaNbHBIMH




TeMbl BBICTYIUIEHMII C T@Ipe3eHTAUMsIMH [Jsl OLEHKH C(OpPMHPOBAHHOCTH HABBIKOB
xomnerenunu OIIK-5:

Pazzien 2 [TIOBEPXHOCTHBIM AIIIAPAT KJIETKU (MEMEPAHOM)

1. IwurommasmaTtnueckass MemOpaHa. CoBpeMeHHBIE NpEACTaBICHHS O CTPOCHHHM MeMOpaH.
XapakTepUCTHKa JMOUIHOTO Oucinod. MemOpaHHble O€NKW: HHTErpajbHble, IOJyHMHTETrPalbHbIE U
nepudepudeckue. Mem6panusie yrieBoasl. Knerounas crenka. OCHOBHbIE KOMIIOHEHTBI KJIIETOYHOM CTEHKH.
OyHKIUH KIETOYHBIX CTeHOK. OcoOeHHOCTH MeMOpaH W HaaMeMOpaHHBIX CTPYKTYP NPOKAPHOTHYECKHX
KJIETOK.

2. HamMeMOpaHHHBIE CTPYKTYpHl JYKapHOTHYCCKHX KieToK. COOCTBEHHO HamMeMOpaHHBIC
CTPYKTYPHI - TIIHKOKaUKC. [Ipon3BoaHbIe HaAMEMOPaHHOTO KOMILIEKCA.

3. CyOmemOpanHas cucrema ruajomiasmel. llepudepuyeckas ruamominazMa W CTPYKTYPHO-
obopMIIcHHAsT ~ OMOPHO-COKpaTmMas  cucreMa.  MukpohuOpwuiipHas  cHcTeMa WM CHCTEMa
MHUKPOQHUIAMEHTOB (aKTHH-MHO3UHOBas cuctema). CTpoenue u GpyHKkuuu MukpoduiamenToB. TyOynuHoBas
CHCTEMa WM CHUCTeMa MHUKpPOTpyOouek (TyOyiauH-AuHenHOBas cuctema). Ctpoenue u ¢yHkuuu. Cucrema
IIPOMEXYTOUYHBIX M CUCTEMa TOHKHX (puameHToB. VX QyHKIMA U cTpoeHue.

4. IIposiBieHne envHCTBa CyOCHCTEM MOBEPXHOCTHOTO ammapaTta KIETKH B peajii3alldyd OCHOBHBIX
¢byHKIUM: 6apbepHO, TPAaHCTIOPTHOMU, PELIENTOPHON U KOHTAaKTHOW. MeMOpaHHBII TPAHCIIOPT MAaKPOMOJIEKY T
M YaCTHL; SK30LUTO3 M 3HAOUUTO3. OCHOBHBIC THIBI 3HAOLMUTO3A: JKUIKOCTHBIH, HecmenupUueCKUi
anCOPOITMOHHBIN U PEIIeTITOPHBI.

5. KonTakTHast QyHKIUS M1a3MaTHISCKON MeMOpaHbl. MeXKIIETOUHBIC KOHTAKTHI.

6. JlpurarenbHelii anmapar (kuHetom). CrmocoObl MepelBMXKEHUsI MPOKAPHOTHYECKUX KIETOK (C
MOMOIIBIO JKIYTHKOB, CKOJBXEHHEM M BOJHOOOPa3HBIMU JABIXCHUSAMH). J[BUTaTeNbHBIE CHCTEMBI
3YKapUOTHUYECKUX KIIETOK: PECHUYKH, KTy THUKH.

Paznen 3. OPTAHOUJBI QHEPT'ETUYECKOI'O OBMEHA

1. MuTOXOHIpPHANBHBIH ammapaTr (XoHApHOM). Mopdoyorus, JIOKaau3alusd | CTPYKTypa
MUTOXOHPUH. Hapy:xwnas, BHYTpPEHHSSI ~ MeMOpaHbl,  MEKMEMOpaHHOE€  IMPOCTPAHCTBO U
BHYTPUMHUTOXOHJIpUATBHBIN MaTpukc. COCTaB U CBOMCTBA HAPYKHOW M BHYTpEHHE MeMOpaH MUTOXOHIPUH.
Kpuctel, rpuboBUAHbIE TEIBIIA.

2. Jlokanuzanusi B MeMmOpaHaX OCHOBHBIX 3BEHBEB OKHCIHMTENBHOrO (ochopuinnpoBaHus.
MesxmeMOpaHHbBIE TPOCTPAHCTBA KaK pe3epByap BOJOPOAHBIX HOHOB (ITPOTOHOB). MeXaHH3M BOSHUKHOBEHUS
3JIEKTPOXUMHYECKOT'0 MPOTOHHOT'O IPAHEHTA.

3. MuToxoHIpHS KaK MOIyaBTOHOMHBINA opraHou. Matpukc mutoxonapuii: PHK, pubocomsr, JJTHK
u Oenku MUTOXOHIpUi. OCHOBHBIE (PYHKIIMA MHTOXOHIPHIA.

4. dorocunreTnyeckui ammapar (wactuaoM). CBA3b MEXIY IUIACTUAAMH Ppa3HBIX THUIIOB:
JIEMKOIUIACTHI, XJIOPOILIACTHI, AMHJIOILIACTHI, XPOMOILIACTHL.

5. Xiopomyacta - 3HEprooOpasylollye OpTraHOHIbl PACTUTENBHBIX KieToK. Jlokamm3amus B
TUJIAKOMJTHBIX MeMOpaHaxX )epMEHTHBIX CUCTEM (POTOOKHUCIUTENHEHOTO POCHOPHUIUPOBAHUSL.

6. MexaHn3M BO3HMKHOBEHUS IPOTOHABIDKYIIEH CHIIbl. DYHKIINH XJIOPOIUIACTOB. XJIOPOIUIACT - KaK
MOJTyaBTOHOMHBIHM OpraHou,.

Jnist ouenku copmupoBanHocTH KoMneTeHunu OIK-7:

TecroBbIe BONIPOCHI:
1. HazoBuTE MeTO/1, ¢ NOMOLIBI) KOTOPOr0 MOKHO YCTAHOBUTD 10CJ1€0BATEIbHOCTDb ITANOB
XHMHY€ECKOro NpeBpameHnsi KAaKoro-1u0o0 BemecTBa, yCTAHOBUTD NYTh H3y4aeMbIX BellleCTB
B KJIeTKe:
1) METO MEUEHHBIX aTOMOB;
2) HUTOXUMHUYECKHII;
3) uentpudyrupoBanue;
4) cBeTOBasi MUKPOCKOIIHS;
5) xpomarorpadus.

2. HazoBuTe onTH4YecKHii MeTO/, KOTOPBIH MO3BOJIAET H3YYUTh AeTAIN CTPOCHHS, IBHKCHHE
U B3aUMO/IeliCTBHE KUBBIX KJIETOK, NlepeMellleHie B IUTOIIa3Me UX CTPYKTYPHBIX
KOMIIOHEHTOB:



1) aneKkTpoHHAss MUKPOCKOIIHS;
2) ¢a30BO-KOHTpACTHAsI MUKPOCKOIIHS,
3) ckaHHpyIOIasi MUKPOCKOTIHSI.

3. HazoBuTe MeTO1, C MOMOIILI0 KOTOPOIro ObLIA ONpe/ie/ieHa MPOCTPAHCTBEHHAN CTPYKTypa
oeaxos u JIHK:

1) cBeTOBast MUKPOCKOIIHS;

2) uzydeHue B qyuyax PeHTrena;

3) anexTpodopes;

4) paguon30TONHbIN;

5) 3NeKTpOHHASE MUKPOCKOTIHS;

6) OMOXUMHYCCKHIA.

4. HazoBuTe rpynimy opraHn4ecKux coeJHHeHHii, K KOTOPbIM OTHOCST XUTHH KMBOTHBIX:
1) 6enkwu;

2) TUTIUIBL,

3) yrieBojsl;

4) HyKJIEMHOBBIE KUCJIOTHI.

Bonpoch! 11 KOHTPOJILHONH PA00ThI:

. lerepodarnvecknii 1 ayToparndeckuii UKl B KIETKE.

. PexoHcTpykTuBHast QyHKIMS T1u30c0M. bonie3Hn «HakomieHus».

. Crpoenue u ¢pyHKImoHnpoBanue reaoB pPHK

. PaKTOp CTUMYJISILIUU MUTO30B

. LlukauHbBI

. Perynsanus u matosnorus KJI€TOYHOTO JEJNEHUS Y MIEKOIUTAOIINX
. KoHTpOsIbHBIE TOUKHM KJIETOYHOIO IUKJIA

. 3arporpaMHpoBaHHas THOEIb KIETOK

0N DN W~

TemMbl BBICTYIUICHMI ¢ TNpe3eHTANUSIMH /UIA OLNECHKH Cc(OPMHPOBAHHOCTH HABBIKOB
kommnerenunu OIIK-7:

SIIEPHBIN AIIIIAPAT

1. Ponb sigpa B XKU3HM KJIETKU U €ro 3HadeHue B nepeHoce nHpopmaruu ot JJHK k Oenky. OcHOBHBIE
GYHKUMU  sApa: TPAaHCKPUIILMS, PpEAyIUIMKAlMA M IepepaclpeselieHHe T'eHEeTHYeCKOro MaTepHaa.
Wnrtepdaznoe aapo.

2. XpoMaTHH, €T0 XUMHYECKas XapaKTepUCTHKA. Pa3HOBHIHOCTH XpoMaTHHA: AECTIHPaTN30BaHHBIN
9YXpOMATHH, KOHJCHCUPOBAHHBIN T€TEPOXPOMATHH U (aKyIbTaTUBHBIN IreTepoXpoMaTiH. PyHKIIMOHATIBHOE
3Ha4YeHHE THUIIOB XpOMAaTHHa.

3. benku XpoMaTHHa: THCTOHBI M HETHUCTOHOBBIE Oenku. PYHKIMS THCTOHOB, KaK PETYJSTOPOB
Tpa"ckpunuu u yknagku monekyn JIHK. CtpykrypHas oprannsanus XxpoMaTuHa.

4. Heckonbko ypoBueil ynakoBku JHK: snmementapnas xpomocomHas ¢uOpuiia, HyKJIEOcoMa,
XPOMAaTHHOBOE BOJIOKHO, TIETENBbHBIN JIOMEH, KOHJICHCUPOBAaHHBII XpOMAaTHH, MeTadazHasi XpOMOCOMa.

5. IloBepxHOCTHBIN anmapat sapa. OCHOBHBIE KOMIOHEHTH IIOBEPXHOCTHOTO SIIEPHOTO ammapara:
saaepHas 000J104Ka, neprudepruieckas IIOTHAs IJIACTUHKA (JJaMUHA) U IIOPOBBIE KOMIUIEKCHL. JlamuHa - ckener
MMOBEPXHOCTHOTO anmnaparta siipa. CBs3b JaMUHBI C TETEPOXPOMATHHOM XpOMOCOM. DYHKIIMK TOBEPXHOCTHOTO
anmapara spa.

6.. Kapuorutazma. XuMHUECKUI COCTaB.

7. SIopeimko. Xumus aapeiuka, PHK aapeimka.

Tpu ocHOBHBIX KoMIOHeHTa suapeika: JHK sapeimkoBoro opraHusaropa, TpaHyJIspHBIA U
¢GubpuUIsipHBIe KOMITIOHEHTHI. Opranu3anus aapeimka. Cerperanus sAapbIKa.

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



OBIIAS XAPAKTEPUCTHUKA PEITPOJIYKIIMM KIIETOK

1. Jlenenwe kierok. JKW3HEHHBIM LMK KIETKU: TPECHUHTETUYECKAsl, CUHTETUYECKas,
MOCTCUHTETUYECKAs CTAIUH, MUTO3. 3HAYCHHUE ITHX (a3 B )KU3HU KIICTOK.

2. JleneHue MpoKapuoOTHIECKUX KIeTOK. OCOOCHHOCTH PETPOYKIIMH ITPOKAPHOT.

3. O06mas cxemMa MHUTO3a JYKapHOTHUYECKHMX KIETOK. BpeMeHHON X0oa MHTO3a W LHWTOKHHE3A.
CTpyKTypHO-OMOXMMHUYECKasT OpPTaHU3aIlisl MHTOTHYECKOTO aImapaTa dyKapHOTHYeCKHX KiIeTok. Cramum
MUTO033, UX MOPOAODKUTEIBHOCTh XapakTepucTHKa. [[UTOKHMHE3 y >KUBOTHBIX M PACTUTEIBHBIX KIIETOK:
00pazoBaHKe KJIETOYHOH MEPETHKKH U (pparMoruiacta. [loBemeHne KIETOYHBIX OPTaHelll B IPOIIecce MUTO3a.
TIpoucxoxaenue Mutoza. @opMbl MUTO3a U UX HBOJIFOIIMOHHAS CBA3b.

4. Meiio3, cranuu Meno3a. Konbroramus XpoMOCOM, KPOCCHUHTOBEP, PEAYKILHS YUCIA XPOMOCOM.
Paznuuua mexxny MUTO30M U Me030M. brosiornueckuid CMbICII MEHO3a.

3aganust VI OLEHKHU c()OPMUPOBAHHOCTH HABBIKOB KoMmeTeHun_OITK-7:

3aganne 1. PaccMoTpuTe CTpOEHHE MOBEPXHOCTHOTO ammapara KJIETKH M COOTHECHUTE Ha3BaHUE
OCHOBHBIX CTPYKTYp € Iu(pamu, H300pakeHHBIMH Ha PHCYHKE.
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Bompocs! 1/ KOHTPOJIBHOIT padoThl A1 OLEHKH C(POPMHPOBAHHOCTH 3HAHWI KOMIETeHINHU
OIIK-5: .
CBETOBOM MMKPOCKOII

Bapmuanr 1.
. HazoBuTe 0CHOBHBIE COCTaBHBIE YACTH CBETOBOTO MHKPOCKOIIA.
. Kak yctpoena ocBeturenbHast 4acTh MEKPOCKOTIA?
. Uto Takoe pazperiaromias CIoCOOHOCTb 0OBbEKTHBA, KaK €€ PacCUUTaTh, OT YETO OHA 3aBUCHT?
. Kak onpenensiercs obmiee yBenuueHre MUKpockona?
Bapuanr 2.
. Uro mpencrasisier co00i ONTUYECKUH y3€1 MUKpOCKoIa?
. UeM oTnMUalOTCs CyXre 1 UMMEPCHOHHbBIE 00BEKTHBEI?
. KakoBo Haznadenne okyisipoB?
. Kak onpenensiercst obmiee yBeTnIeHre MUKPOCKOTIA?
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Bapmnanrt 3.
1. Kakrie OCHOBHBIE XapaKTEePUCTHKH HMEET MUKPOCKOTIT?
2. B gem 3akirogaeTcsi MpUHITATT pallHOHATFHOM HACTPOUKH OcBemeHus mo Kenepy?



3. B uem 3akimodaercs IpUHIAI PaboThl (Pa3oBO-KOHTPACTHOTO MHKPOCKOIA? 3JIEKTPOHHOTO MHUKpPOCKOMA?
JFOMHUHECIIEHTHOTO MUKPOCKOTa?
4. B uem 3akir0o4aeTcst IPUHIMIT PabOThl TEMHOTIOJIBHOTO MUKPOCKOTA?

TECTDI nis ouenku cpopmupoBanHocTd komnerenmuun_OITK-5:

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

2. Uemy OynmeT paBHO 00IIIee yBEIMUECHNE MOHOKYJIISIPHOTO MHKPOCKOIIA, €CITH ero OKyJIsIp Aaét 10-kpaTtHOe
yBeIMueHHe, a 00beKTUB - 40-kpaTHOE yBenuueHue?

1.40

2. 400

3. 4000

4. 440

3. Uemy Oynet paBHO oOliee yBennyeHue OMHOKYIISPHOTO MUKPOCKOIIA, €CIi ero oKyJisip Aaét 10-kpatHoe

yBenn4ueHue, a 00beKTHB - 40-KpaTHOE yBeNmU4eHNE?
1.40
2.4000
3.600
4.400

4. IlepBuuHoe n300paXeHUE B CBETOBOM MHKPOCKOIIE «CTPOUTCS» B:
1. koHzIeHcope
2. 00beKTHBE
3. oKyIsIpe
4. OMHOKYJISIPHOM HAcallKe

5. Pazpemaromasi criocoOHOCT, MHUKPOCKOIA TP CMEHE KOHJEHCOpa CBETIIOro MOJsl Ha TEMHOMNOJIBHBIN
KOHJICHCOp BO3PAaCTaeT:

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

3aganust VI OLEHKHU c()OPMHUPOBAHHOCTH HaBbIKOB KommeTeHun_OIIK-5:

3ananne 1. BHecure B Tabmuily Ha3BaHWE OCHOBHBIX YacTeH OMOJIOTHYECKOTO MUKPOCKOIA U MX
(YHKIIMI B COOTBETCTBHH C IIUPPaMu, H300paKCHHBIMU Ha PUCYHKE:

Homep Ha pucyHke Haspanue DyHKIUA B MUKPOCKOIIE
1
2
3

16
17
18
19
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16
17
14
19

3aganue 2. [lepeuncnure HeOOXOIUMBIE ITAITBI HACTPOMKHU OCBEIICHHUS B MUKPOCKOIIE MO IPUHIIMITY
Kénepa.

OIIK-5 Ymetsb, Biaagers olieHUBAETCs MO CTENEHU MPABUIBLHOCTU MOJTOTOBKA M HACTPOUKH
CTYJIEHTOM MHKPOCKOTTMYECKON TEXHHUKH JIJIsl MICHTU(PUKAIIUN 00bEKTa



6.5. MeToanueckne MaTepuaJibl, ONpeaessiionye nNpoueaypbl OueHUBaAHUS.

[Tonoxenne «O TPOBEACHUH TEKYIIETO KOHTPOJS YCHEBAEMOCTH U IMPOMEXKYTOUHOU
arrectanuu odydaromuxcs B HHI'Y», yreepxknénnoe npukaszom pektopa HHI'Y ot 29.12.2017 1. Ne
630-O/1.

[Tonmoxxenne o GoHMIE OIEHOYHBIX CPEICTB, YTBEPKIACHHOE INpuka3zom pektopa HHI'Y or
10.06.2015 Ne247-O/1.

7. Y4eOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE o0ecTedeHue JUCIUIIMHBI (MOIYJIs)
@) OCHO8HasA TumMepamypa:

1. Yenmos, 10.C. Beenenue B kierounyro ouonoruio. / FO.C. Yennos. — M.: Anbsiac, 2015 — 495 c.
(83 sx3emrursipa B 6ubnmuoreke HHI'Y).

2. T'ucronorusi, muronorust U 3MOpuosnorus: amiac: y4ed. mocobme / mon pen. beikoBa B.JL.,
IOmkanueBoii CH., M., 2015. Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970432013.html

3. boranuka /3utte I1., Baiinep 3. B., Kanepaiit . B., bpesuncku A., Képuep K. T. 4., 2007. - 256
c. (22 sx3emiusipa B Oudmotexe HHI'Y)

0) Oononnumenvhas aumepamypa:
1. l'ucronorus, amOpuomnorus, uutonorus: yueouuk /FO.U. Ada-nacses, H.A. FOpuna, b.B. Anemmn
u 1p.; nmox pen. FO.M. Adanacsea, H.A. IOpunoit — 6-e usn., nepepad. u gom. — M.: I'DOTAP-
Menua, 2012. — Pexxum nocryma: http://www.studentlibrary.ru/book/ISBN9785970422588.html

8) Uumepnem-pecypcul.

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

2. Atnac, meauuMHCKas oOpaszoBarenbHas ceTh YHuBepcutera Jloiona (Yukaro, CIIIA). baza
TUCTOJOTMYECKUX N300pakeHUH M0 LIUTOJIOTHH, OOIIEeN U YacTHOM rucrosioruu. Ecte cuctema
CaMOKOHTPOJIS o crnaitnam — Pexxum JIOCTyTa
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

3. YueOHas mporpamma rno nuTopu3n0IOrHH KUBOTHBIX M PACTUTEIBHBIX KIIETOK — PesxxumM goctyma
http://www.cellsalive.com/

4. BuptyanbHasi 3JISKTpOHHAss MUKPOCKOIIHS TipenapaToB — Pesxxum mocrtymna http://www.amc.anl.gov
5. HeGonpmiass yueOHass mporpamma, cojepskamias HaOOp aHMMHPOBAHHBIX WJUTIOCTpAIUN 110
UTO(GHU3UOJIOTHHN )KUBOTHBIX M PaCTUTEIBHBIX KJIETOK — Pexxum nocryna http://www.cellsalive.com/
6. YueOnas mnporpamma YHuBepcurera mrara Apm3ona (CIHIA), comepxamias moapoOHYO
TEKCTOBYIO MH(POPMAIUIO U WILTIOCTPALUU IO UCTOPUHU, METOJAM H3yUYeHUS KIJIETKH, )KU3HECHHOMY
MUKy KIETOK (BKJIIOYAash MHUTO3), MHUTOCKeneTry. Kaxkaplii paszgen BKIIOYAeT BO3MOXKHOCTH
CaMOKOHTPOJIS (TECThI Ha BBIOOP OJHOTO U3 HECKOJIBKHUX MPAaBUIBHBIX OTBETOB) — PexxuM moctyma
http://www.biology.arizona.edu/cell_bio/cell_bio.html

8. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

VYueOHble ayAUTOPHU ISl TIPOBEJCHUS 3aHITUH JICKIIMOHHOTO THUIIA, JTa0OPAaTOPHOTO THIIA,
TPYIIOBBIX M WHIVUBHIYAIBHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS U IMPOMEXKYTOYHOM
aTTeCTaIlH, YKOMIUICKTOBAHHBIC CICIMATN3UPOBAHHON MEOEIbl0 M TEXHUYECKUMH CPEICTBAMHU
00yd4eHus (IEMOHCTPAIMOHHOE 000PYI0BaHUE — TPOEKTOP, HOYTOYK, 9KPaH; CBETOBBIE MHKPOCKOIIBI
mapku Meiji Techno cepurt MT 4000, B ToM 4nciie MEKPOCKOTI ¢ M pOoBOit kamepoii). [Tomernenus
JUIL  CAaMOCTOSITEIbHOW pabOThl  OOYYalOIIMXCs, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TOJKITIOUEHHsI K ceTH «/HTepHeT»; M oOecrieueHneM JOCTyNa B JJIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATENBHYIO CPEly OPraHH3aLUH.


http://www.studentlibrary.ru/book/ISBN9785970432013.html
http://www.studentlibrary.ru/book/ISBN9785970422588.html
http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-Chloroplast.svg.png
http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-Chloroplast.svg.png
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html
http://www.cellsalive.com/
http://www.amc.anl.gov/
http://www.cellsalive.com/
http://www.biology.arizona.edu/cell_bio/cell_bio.html

[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanmsimu DOI'OC BO ¢ yderom
pexomennanuii u OIIOII BO no cnenuansaoctu 30.05.03 Meaununckas KndoepHeTHKa.

ABTOp 1.0.H., mpod. kadenapsl sxonoruu Pomanosa E.b.
Peuensenr (b1)
3aBeayronuii kKadeapoit SKoJI0THH 1.0.H., mpod. I'emamBmmm [1.b.

[Iporpamma oo06peHa Ha 3aceganuu MeToandeckoi komuccuu UBbM ot 24 despas 2021
r., mpotokoi Ne 4.



