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MuHHCTepCcTBO 00pa3oBaHust 1 Hayku PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

HEJIN U 3AJAYU U3YUYEHUSA TUCHUIIJINHBI

Lesasb Kypca: U3ydyuTh CTpoeHHE U (HYHKIMOHUPOBAHUE KIETKH KaK 3JIEMEHTAPHOH eAUHU-
bl )KUBOH MaTepuu; crierudpuieckoe QyHKINOHUPOBAHUE OTACIbHBIX KJIETOYHBIX KOMIApPTMEH-
TOB; MIPOILIECCHI PENPOAYKLUHI U perapamnun; o0Imue MOJeKyIsIpHbIe MEXaHU3Mbl ()YHKIIMOHUPO-
BaHUS U PENPOIYKIUU KIETOYHBIX CTPYKTYD; CTPYKTYpHO-(DYHKIIMOHAJIbHBIE aJanTaliu KJie-
TOYHBIX CTPYKTYpP K Pa3IMYHBIM YCIOBHUSM CpPEbl; 0COOCHHOCTH OpraHU3aK U (PyHKIIHOHUPO-
BaHUs CHEIUAIM3UPOBAHHBIX KJIETOK W ATalbl CTAHOBIEHUS MX (DYHKUUN; MPOUCXOKIACHUE U
pa3BUTHE CHEIUATU3UPOBAHHBIX KJIIETOYHBIX CTPYKTYpP B OHTO- U (DUIIOTEHE3E.

3agaun:

U3y4UTh MOp(dosornyeckne 0cOOEHHOCTH KIIETOK B CBSI3M C OCOOCHHOCTSIMH (DYHKIIHOHHPO-
BaHUS U CICHU(PUIHOCTH BHYTPUKIETOYHBIX KOMIIAPTMEHTOB;

yrayOuTh 3HAHUS OCOOEHHOCTEH MOJIEKYISPHOW OpraHHU3alliH, B3aMMOCBS3b MEXAY CTpOe-
HUEM, XUMUYECKOU opraHu3aiueil, yHKInOHHPOBAaHHEM BHYTPHUKJIETOYHBIX CTPYKTYD;

U3YYUTh 3aKOHOMEPHOCTH CYILECTBOBAaHUS KJIETOK BO BpPEMEHHM M  CTPYKTYpPHO-
(GyHKIIMOHATBHON OpraHU3aIMi T€HETHUECKOT0 MaTepuaa;

U3YYUTh HA CYOKJIETOYHOM YPOBHE MPOIIECCH MATPUYHOIO CUHTE3a O€Ka;

paccMOTPETh MPUHLUIIBI PErYISALIUN TPOTU(EPAIIH U OITyX0JIEBOTO POCTA;

U3YYUTh TOHKOE CTPOEHHE KIJIETKU Pa3IMYHBIX TKAHEBBIX CHCTEM Ha THUCTOJOTMYECKHX M
AJIEKTPOHHOMHUKPOCKOIIUYECKUX Mpenaparax U MUKpopoTorpammax;

UCCJIEIOBAaTh MEXAHU3MbI Q/IalTallii KIETOK K JCHCTBHIO MOBPEXKAAIUX (AKTOPOB pas3-
JMYHOTO TeHEe3a;

(dbopMUpOBaHKE TEPMUHOJIOTUN, IOHATUHN, TEOPUIL, 3aKOHOMEPHOCTEN Kypca;

(GbopMHUpPOBATH TBOPYECKOE MBIIUIEHUE, MCCIEN0BATENbCKUM MOIX0J K MpOodheccHOHAIbHOM
JIeATEIbHOCTH;

pa3BHUBaTh MOTPEOHOCTh, YMEHUE K CAMOOOPA30BaHUIO U CAMOPa3BUTHIO;

CIOCOOCTBOBATh TpaHCPOpMAIMM MEPBUYHBIX NPO(ECCHOHATBHBIX 3HAHUW W YMEHMH B
HAaBBIKH;

dopMHpoBaTh M pa3BUBaThb METOJUUYECKOE YMEHHE, CHOCOOCTBOBATH MNpO(OpHUEHTALNH,
OCYILECTBIIATH MPO(PBOCIUTAHUE.
2. MECTO JUCIIAIIVIMHBI B CTPYKTYPE OOII:

Jlannast yueOHas OUCHUIUIMHA BKItoueHa B pasgen b1.B.JIB.5 [lucuunmuabl (MOIYsH)
OCHOBHOM o0Opa3zoBatenbHOM mporpamMmbl 06.04.01 bruonorus 1 OTHOCUTCS K BApUATUBHOM YacTH
(mucruruiMHEI 10 BEIOOPY). OcBanBaeTcs Ha 2 Kypce, B 3 ceMecTpe.

JlanHast TUCUUIUIMHA TPEIIIeCTBYET NPEIAUIIIOMHON PAKTUKE CTYIEHTOB.

HEPEYEHDb ININIAHUPYEMBbBIX PE3YJIBTATOB OBYUYUEHUA 11O JUCHHUIIJIHN-
HE, COTHECEHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHUS OBPA-
30BATEJBHOM IMPOT'PAMMBbBI

N3ydenne nucuumianabl «MemMOpaHHbIE OpraHesibl M IUTOCKENIET» B paMKax OCBOEHHMsI 00-
pa3oBaTeNbHOI MPOrpaMMbl HAMpaBJiIeHO Ha (popMHUpoOBaHUE Y OOYUAIOMIMXCS CICAYIOMIUX MPO-
(deccroHanbHBIX KOMIIETEHIUI:

CIOCOOHOCTBIO TBOPUECKH MCIIONIB30BaTh B HAYYHOM U MIPOM3BOJICTBEHHO-TEXHOIOTUYECKOM
NESTENIbHOCTH 3HaHUsI (PyHTaMEHTaIbHBIX M MPUKIAIHBIX Pa3AesioB IUCIUIUIMH (MOIyel), om-
pEIeISIOIINX HAIPaBICHHOCTH (Tpoduiib) mporpammbl Maructparypsi (ITK-1);

CHOCOOHOCTBIO NMPUMEHSATh METOJMUECKHUE OCHOBBI MPOEKTUPOBAHUS, BBINOJHEHHS MOJEBBIX U
71a00paTOPHBIX OMOJOTHMYECKUX, SKOJIOTMYECKUX HCCIEIOBaHMUN, HUCIOJIb30BATH COBPEMEHHYIO
anmapaTypy ¥ BBIUHMCIUTEIbHBIC KOMIIEKCHI (B COOTBETCTBUU C HANPABJICHHOCTHIO (TTpodriem)
nporpammbl Maructparypsi) (I1K-3).
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Ne Nn- CopnepixaHue KoMIIe- B pe3yJibTare nuzy4yeHusi y4e0HOi JUCHUNIHHBI 00y4Yaromuecs
n/m | Jgekc TeHINH JOJIKHBI:
KOM- (m1m ee yacTH) 3HATh yMeThb BJaeTh
neTeH-
HHH
1. I[IK-1 | crmocoOHOCTBIO  TBOpP- | TEOPETHUECKHE  OC- | MCIONB30BaTh  (yHOAa- | METOOAMH  OIICHKH
YECKH HCIIONB30BaTh B | HOBBI, JOCTHIKCHUS M | MEHTAJIbHBIE W MPUKIAI- | CTPYKTYpHO-
Hay4YHOH W TPOU3BOI- | MPOOIIEMBI COBpe- | Hple 3HaHUs B cdepe | QyHKIHMOHAIBHON
CTBEHHO- MEHHOH  KJIETOYHOW | MpOo(ecCHOHANbHON Mes- | OpraHu3aluM KIeT-
TEXHOJIOTHUECKOH Jes- | OMOJIOTHH; OCHOBHBIC | TEJIBHOCTH;  BBISABIATH | KH; cpeacTBaMU
TENILHOCTH 3HAHMS | TIOHATUSIL W METOJBI | €CTECTBEHHOHAYYHYIO CaMOCTOSTEILHOTO
(yHAaMeHTaNBHBIX ¥ | KJIETOYHOW  OMOJIO- | CYIIHOCTB npo0eM, | JOCTHIKEHHS JIOJIK-
NPUKJIAJHBIX pa3/ieNioB | TMM, HEOOXOIUMBIE | BOSHHKAOUIMX B XOJE | HOTO YPOBHS IOA-
JUCLUIDIMH (MOIyNeH), | s MOHUMaHHA | TPO(ECCHOHANBHON Ies- | TOTOBIEHHOCTH II0
ONPEACTAIONNX  Ha- | CTPYKTYpHO- TENBbHOCTH; IPUMEHATH | HANPABICHHOCTH
NPaBJICHHOCTh  (TIpO- | (PYHKIIMOHAIBHOU 3HAHUA O CTPYKTYpHO- | IpO(hecCHOHATHLHON
¢uib) MPOTPaMMBbl | OPTaHU3ANH KIETKH | (YHKIMOHAIBHOH Opra- | IesTeIbHOCTH;
MarucTpaTypsl HU3aIUM KIETKH I | cmocodamu  pertre-
NOCTAaHOBKU W PpEIICHMsl | HUS HOBBIX HCCIIe-
HCCIIeIOBAaTeIbCKUX  3a- | JOBATEIbCKUX — 3a-
Aaq Jad
2. IMIK-3 | crocoOHOCThIO NpUME- | OCHOBHBIC HANpaBlie- | UCIOJIb30BAThH COBpe- | HaBBIKaMH BbIOOpa
HATh ~ METOJAMYECKHE | HUsI Pa3BUTHS COBpE- | MEHHYIO ammaparypy | | ajieKBaTHBIX METO-
OCHOBBI MPOEKTHUPOBa- | MEHHOW KJIETOYHOMN BBIYHMCIIUTEIbHBIE  KOM- | JIOB UCCJIEJOBaHMS
HUS, BBINOJHEHUS NO- | OMOJIOTHHU U POJIb IUIEKCHl Ul PEIIeHMs | JUIS BBIOJHEHHS

JEeBBIX W JabopaTop-
HBIX  OMOJOTHYECKHX,
9KOJIOTHYECKUX HCCIe-
JIOBaHWH,  HCIIOJIB30-
BaThb COBPEMEHHYIO
amnmaparypy M BBIYHC-
JIUTETbHBIE KOMIIJICKCHI
(B COOTBETCTBUHU C Ha-
MIPaBJIEHHOCTHIO  (TIPO-
¢unem)  mporpammsl
MarucTpaTypsbl)

METOHOJIOTUH B pe-
HICHWU NPAKTHYC-
CKHX 3aga4

3a1a4 B o0JacTu Kie-
TOYHON OHMOJIOTHHU

MIOJICBBIX U JTabopa-
TOPHBIX OMOJIOTH-
YECKHX, DKOJIOTU-
YECKHMX HUCCIeHOBa-
HHI

4. OBBEM JUCIUIIJINHBI.

3.1. OO0beM MUCIHUIUTMHBI B 3a4€THBIX €AMHUIAX (BCETO) 4
3.2.06beM TUCHUILIMHBI 110 BUJIaM Y4eOHOH paboThl (B Yacax)

Buj yuyeonoii pa6ornl

KosmnuecTBo yacoB (popma o0yuenust

04YHas)
Bcero mo niiany | B 1.4. mo cemectpam
3

KonraktHas paboTta 00yyaromumxcs ¢ npenojaBare- 54/18* 54/18*
JeM
AyIHMTOpHBIE 3aHSTHS:
Jlextyn 18/18* 18/18*
[TpakTHyeckue U ceMUHAPCKUE 3aHATHS - -
JlabGoparopHbIe 3aHATHS 36 36
JlaGopaTopHbie paboThI - -
CamocrositenpHas pabora o4 o4
Bcero yacoB o JuCHUILINHE 144/18* 144/18*
Texymmmii KOHTPOJIb Yemuwiti onpoc, | Yemmuwuii onpoc, pe-

KypcoBas pabota

pechepam

gepam
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MuHHCTepCcTBO 00pa3oBaHust 1 Hayku PO
o o Dopma
VIbSHOBCKHI TOCYAapCTBCHHBIN YHUBEPCUTET
@ - Pabouast mporpaMma o JUCLUIINHE
Bubl mpoMeXyTOUHOM aTTecTauu (3K3aMeH, 3a- 36 sk3amen 36 sk3amen
YeT)
OO0m1ast TpyA0EMKOCTh B 3a4€THBIX €IMHUIIAX 4 4

* - KOnuYecmeo 4acos, NPOBOOUMbIX 8 UHMEPAKMUBHOU (popme

3.3. Conepxxanue (ucUMILIUHBI. Pacnipeesienne yacoB o TeMaM U BHAaM y4eOHOM pa-
00ThI:

®dopma 00yueHHUs OUHas

Bunbl yueOHbIX 3aHATHH
AyIHMTOpHBIE 3a- 3ansatua B | Camocros-
HATHS HHTepaK- TeJIbHAsK
Jlabo- THBHOM padora
Ha3Banue u pa3iesioB U TeM Bcero
parop- dopme
Jlexkiun HbIE (1eKkuum)
3aHsI-
THS
1 2 3 4 5

1. Benenue. [lnazmarnueckas 24 4* 8 4* 12
MeMOpaHa.
2. BakyounspHas cucteMa KJIeTKH. 26 4* 8 4* 14
OnopHo-IBUTATENBHBIN anmapar
KJIETKU.
3. Cucrema 3HeproobdecnedeHus 28 4* 10 4* 14
KJIETOK. A npo.
4. Matpuunsle cuHTe3bl. Kietou- 30 6* 10 6* 14
Has nponudepanus. [laronorus
KJIETKH.
Htoro 108 18* 36 18* o4

* - KOIUYeCma80 Yacos, nPOBOOUMbBIX 8 UHMEPAKMUBHOU hopme
Hcnonp3yemMble HHTEPaKTHBHBIE 00Pa30BaTEIbHBIC TEXHOIOTHH

B mpouiecce nzydeHuss TUCHUIUIMHBI, C 11€7bI0 (OPMHUPOBAHUS U Pa3BUTHA Tpodeccruo-
HAJIBbHBIX HABBIKOB O0YYAIOIINXCS, HAPSIAY C TPAJAULMOHHBIMU BUJIAMU 3aHATUHN, TPOBOASTCS 3a-
HATHS B MHTEPAKTUBHBIX (hopmax.

JlaGopaTopHble 3aHATHS MPOBOIATCSA B CIEAYIOMIMX (opMax: 3aHATHE-BU3yalu3amus (C
WCITOJIb30BAaHUEM PA3JIUYHBIX (POPM HATJISITHOCTH: KOMITBIOTEPHBIE CUMYIISIINN, PUCYHKH, (OTO,
CXEMbI U TaOJIUIIBI), 3aHATUSA-KOHCYIbTAlMU (OCyIIecTBiIsIeMasi B opMare «BOMPOCHI — OTBE-
ThI»), MMOJATOTOBKA W BBICTYIICHHE CTYAEHTOB C JOKJIaJaMH Ha JIAOOPATOPHBIX 3aHATHIX IO
MPEJIOKEHHONW TeMe, MOATOTOBKA M 3aluTa pedepaToB C HATMSIHBIMU MaTepUallaMU: PUCYH-
KaMmHu, Qororpadusmu, Tabaunamu, rpadukaMu, IuarpaMMaMu, cxemamu, menuadaiiamu, ay-
JIMO- U BUJIEOMaTepuaiamu.

VY nenpHBIN BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTHBHBIX (hOpMax, OMpeNIesieH C YIETOM
MOCTaBIIEHHOM 11eNu pabodel mporpaMmbl, 0COOEHHOCTEH 00YJArOIINXCS U COACPKAHUS AUCIIH-
TJTMHBI U COCTaBJIsIIOT He MeHee 20% oT Bcero o0beMa ayIuTOPHBIX 3aHATHI.

CO/EP/KAHHUE KYPCA

Beenenmne. IIpenmer kierounoii 6uonoruu. [Ipenmer u 3amaun nuronoruu. Onpenene-
Hue noHsaTua «Knerka». CTaHOBiIeHHE OMOJIOTHMM KJIETKH Kak Hayku. OCHOBHBIE IOJIOKEHMS
KJICTOYHOM Teopuu. MeTopl uccieoBaHus Ouojoruu kietku. CBeroBasi MUKpocKonus. Mero-
Jbl CBETOBOM MHMKPOCKOIIUHU. DJIEKTPOHHAsI MUKPOCKOIHS — NPUHIMUI METOABI, TPAHCMUCCUOH-
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Has U CKaHupyromas Mukpockonusi. KonrpactupoBanue o0bEKTOB, YABTPAMUKPOCKOIUS, 3aMO-
pakuBaHHUE — CKaJibIBaHUE. VIMMYHOTHCTOXMMUYECKHE METO/bl UCCIEN0BAHUN — MPUHLMII Me-
toga. Meron aBTopaauorpaduu. dayopectennus. Metoa rudpuausaiuu in Situ. OpakipoHu-
pOBaHUE KJIETOK M KJIETOYHOT'O COJACPKHMOT0. MeToJ KIeTOUHBIX KyabTyp. Llutodoromerpus.
Knerounas uH>xenepusi. DBOJIOLUS KIETKU.

Ina3maTtuyeckass MemOpana. Vcropus memOpanosoruu. Mojenu Imia3MaTHYeCKUX
MeMOpaH, 00Ias XapaKTepUCTHKAa U XHMUYECKHE CBOMCTBA KUJAKOCTHO-MO3aMYHOM MOZeNnu
Iu1a3MaTu4eckoil MemOpanbl. CTpyKTypHass oCHOBa MeMOpaH: IBOHHOM CIOW JUMHIOB U OelKa.
JlaTepanbHasi MOJBUKHOCTh U ACCUMETPUYHOCTh MOJIEKYJ. Pa3nuuHbie cBOWCTBa pa3HbIX MEM-
Opan. @yHKIUH I1a3MaTHYecKoi MeMOpaHbl. bapsepHo - TpaHCmoOpTHas pouib. [ IMKOKaIMKC,
KopTekc. TpancMeMOpaHHBIM IEPEHOC HOHOB U HU3KOMOJIEKYJISIPHBIX coeluHeHui. Besukynsp-
HBIA TpaHCIopT (3HI0- U 3K301MT03). Crienndpudecknii sHA0IMTO3. PerentopHas pois mia3ma-
nemMMbl. B3aumoseiicTBie ¢ cUrHaNbHBIMU MoOJIeKyJlaMd. MeXKIIeTOUHOE y3HaBaHHe. AJre3uB-
unie 6enku (CAM- Genku, cell adhesion molecules): kaarepuabl, IMMYHOTIOOYJIMHOMOTOOHBIE,
CEIIEKTUHBI, MHTETPHHBI, OEJIKU IIaBHOr0 KoMmiuiekca rucrocoBMmectumoct (MHC — mejor his-
tocompartabiliti complex). KonTaktsl (crienuaibHble MEKKICTOYHBIC COCAMHEHHS): 3alUparo-
nue (TWIOTHBIE), 3asKOpHUBArOIIKe (CHEIUIIOmNe), GOKaIbHbIE, TECMOCOMBI, IIENEBbIE, CHHATICHI,
IJ1a3MOJECMBI. JINITOCOMBL.

BakyousipHasi cucreMa KJIETKH: COCTABJIAIOIIME KOMIIOHEHTHI U GyHKUuM. ['pany-
JSApHBIA BHAOIUIa3MaThuecKuil petuxkyiaym (I'OP): ynbrpacTpykTypa KaHamoB, puUOOCOMBI.
bonbmias u manas cybuactuna pudocomsl, pyHkiuu. Pudocomsl mpo — u sykapuort. [loaupu6o-
combl. Oynknmu ['OP: cuHTe3 cienuduueckux 1 MeMOpaHHBIX OCITKOB HA puOOCOMax, UX cerpe-
raius; onopHas (pyHKIHs, ydacTHe B KIETOUYHOU MpoHUIaeMoctu. KoTpaHcMUCCHOHHBIHN TpaHC-
nopt OenkoB. I'mankuil sHaonnazmatuueckuit petukynaym (I'OP): yabTpacTpykrypa, QyHKIUU
(cMHTE3 JNMIUAOB, MOJIMCAXapHUIOB, MeTaboNMYecKas /1€3aKTHBALMS TOKCHHOB MPU MOMOIIU
dbepmenta ruroxpom P-450, nenonuposanue nonos Ca). [TopucTeie MmIacTUHKY.

Amnmapar ['obkKH B CBETOBOM M 3JIEKTPOHHOM MuKpockone. dynkiuu annapara ['ons-
JUKH: CEKpPETOpHast, MOAU(PHUKAILUS U COPTUPOBKA OEJIKOB, BHYTPUKJIETOUHBIN TPAHCIIOPT, MOJIE-
KyJISIpHbIE MeXaHU3Mbl (QYHKIIMOHUPOBAHUS NpeoOpa3zoBaHus amnmnapaTta ['oJbIKu B MUTOTHYE-
CKOM ITHKJI€.

JInzocombl. Mopdobuoxumuueckass opranuzanus, kiaccuduxanus. OcoOEHHOCTH MoJie-
KYJISIPHOM M peLenToOpHOM opraHu3aly MeMOpaH. DHJ0COMBI KaK MPEM30COMHBIN 3Tall BHYT-
PHUKJIETOYHOTO NepeBapuBaHus. ['eHeTnueckue im3zocoMHuble 6omne3nu. [lepokcucomsl. [Topoco-
Mbl1. [IpoTeacomsr.

IlnTockeneT — ONMOPHO-ABUIaTeIbHAsI CHCTeMAa KJETKH. Tpu cuctembl (UIaMEHTOB:
MIPOMEXKYTOUHBIE, MUKPO(DUIAMEHTBI, MUKPOTPYOOUKH. benku, MoneKynspHble MEXaHU3MbI IBU-
raTeibHbIX (DYHKIMHA HEMBIIIEYHBIX U MBIIIEUHBIX KJIETOK. TOHKOE CTpOEHHE MPOMEXYTOUHBIX
¢buaMeHToB, MUKpOQHIAMEHTOB, MUKPOTpYyOouek. LleHTpbl opranuzanuu MUKpoTpyoouek. [u-
HEHHbI U KUHE3UHBI — MOTOpHBIE OenKu. KiIeTouHbI LEHTpP: TOHKOE CTPOCHUE M XUMHUYECKUN
cocTaB IMpeoOpa3oBaHusi B MUTOTHYEeCKOM Iukie. dyHkuuu. bazanpHble Tenblla, pECHUYKUA U
KTYTUKH: MOP(O-OMOXMMHUYECKas OpraHu3alusl, MOJIEKYJISpHbIE MEXaHNU3MbI (PYHKIIUH.

Cucrema 3HeproodecneyeHus KjaeTok. MUTOXOHIpUU: 00mas Mophoorus, yiabTpa-
CTPYKTYpHasi OpraHu3alys, HapykKHasi 1 BHYTPEHHsA MeMOpaHa, MeKMeMOpaHHOE MPOCTPAHCT-
BO, MUTOILJIa3Ma — MaTpUKC. TUIBI OpraHU3aluy XOHApUOMa (MUTOXOHIPUATIBHBIA PETUKYIIYM)
Y 3BOJIIOIIMOHHBIN CMBICT €ro (hOpMUPOBAHMS, MEXXMUTOXOH pUanbHble KOHTakThl (MMK). buo-
TreHe3 WJIM aBTOPETPOAYKIMS MUTOXOHpHUH. ['maBHass GyHKIuS MATOXOHIApHH — cuHTe3 ATO.
I'muxonu3. Lukn KpeGcea, 6enkoBo-(hepMeHTHBIE KOMIUIEKCHI JbIXaTebHON 1IEMTU U BHYTPEHHEH
MeMOpaHbl U (PepMEHTHI OKUCIHTENbHOTO (hochopunupoBanuss — ATD-cuHTETa3a, COMPSIKEH-
HBIE LIENbIO MepeHOoca IEKTPOHOB. Mexanu3m padboTsl koMiutiekca Il. Xemoocmornueckas teo-
pus Murtuesia o ConpsiKeHUU OKUCIeHUs cyocTpaTtoB ¢ cuHTte3oM AT®. TlomoxkeHus: Teopun.
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OxucnuTenbHO-BOCCTaHOBUTENbHAS NeTuis. [IporoHHble Hacockl. CTpoeHHuEe MUTOIIA3MBI (MaT-
pHKCa) MUTOXOHJApUNA. ['€HOM MUTOXOHJIPUN M €ro OTIWYMS OT 'eHoMa sapa. MUTOXOHIpUU U
cTapeHue KiIeTku. I' u K cTparerus B 9BOJIOLUH )KUBBIX OPIraHU3MOB U PO MUTOXOHIpuid. ADK.
ATIONTO3 U MUTOXOHAPHH. MUTOXOHpUAIbHBIE OOJIE3HH.

dyHkuuoHaJbHasE Mopdosorusa siapa. Poib sapa B KU3HENEATEIBHOCTH KIETKH.
SnepHbple KOMIIOHEHTBI MPOKApUOT U OpPraHM3alMs SApa 3YKapUOTUUYECKOW KIETKH (saepHas
000J104Ka, XpOMATHH, AIPBIIIKH, KapHOIljla3Ma U siIepHbIA OENKOBBIA OCTOB). XpOMAaTUH U XPO-
MocoMbl. Xumudeckuii coctaB xpomaruta: JJHK, 6enku (rucronsi, Herucronossie PHK). T'ere-
POXpOMaTUH U dyXpoMmaTHH. /[Ba (pyHKIMOHAJIBHBIX COCTOSIHHUS XPOMOCOMBI: MHTep(ha3Hoe U
mutoTHUeckoe. O6mas Mop(}osIorusi MUTOTHYECKAX XPOMOCOM, KiIacCU(UKAIM, XUMUYECKUN
coctaB. Kapuorun. [IpocTpancTBenHas jokanuzaiusa xpomocoM B sape. JIHK xpomatuna. Yau-
KaJIbHbIE, YMEPEHHO MOBTOPSIOIINECS U BHICOKOIIOBTOPSIOLINECS MTOCIEA0BATEIBHOCTH (CaTTeN-
mutHble) JIHK B kunHetuke peakuuu penarypanuu (rubpuausanuu) JJHK, ux dyHkunonansHas
poisb. JIHK nientpomep u TesnomepHbIX ydacTkoB. benku XxpomaTruHa: THCTOHBI U HETHUCTOHOBBIE
oenku. CpoiictBa u Qpynkuuu OenkoB B kommnaktuzamuu JJHK. YpoBuu xommakruzamuu JJHK:
HYKJIEOCOMBI, HYKJIEOMEPBI, TIETJIEBbIE TOMEHbI, XPOMOMEPHI, XPOMOCOMBI.

SAnepubiii  OenkoBwlid MaTpukc. Xumuueckwit coctaB (JJHK, PHK, dochomunummsr).
CTpyKTypHBIE KOMIIOHEHTHI SJIEPHOTO OEJIKOBOIO MaTpHKCa: JIAMHUHA, OCTOB U «OCTaTOYHOE»
sapeimko. MAR-SAR (30HBI CBA3BIBaHUS ¢ MATPUKCOM), PEIUTUCOMBI ((DEPMEHTHI PEIIMKATHB-
Horo komruiekca). PHK Beicokomonekymnsipaas, pudocomnasi. CriiaiCcoCOMBI.

SIApBIIKO- MCTOYHUK PUOOCOM. SIAPBINIKOBBII OpPraHu3aTtop — CHEeNHATU3UPOBAHHBIN
Y4acTOK XpOMOCOMBI. AMrumndukanust sapeimek. CTpyKTypa U THITBI SAPBINIKA, XHMHYCCKAN
coctaB. Ctpoenue u ¢ynkunonupoanue reHoB pPHK. benku snapsimek. Hexkanonndeckue
byakuun sapeimek. PHIT-koMmoHeHTHI sipa: MepuxpoMaTUHOBBIE (GUOPHILIBI, TTEPUXPOMATH-
HOBBIE TPaHyJibl, HHTEPOXPOMATUHOBBIE IPaHYJIbI.

SAnepnas oOonouka. CTpyKTypHas OpraHu3alids Hapy>KHOM M BHYTpeHHeW memOpaH.
SAnepHas mopa (TOHKOE CTPOCHHME, XMMHYECKHI cOCTaB M (yHKIHH). SIepHBIN UTOIIa3MaTH-
YeCKHid TpaHCHopT (MTacCUBHBIN 1 akTUBHBIN). NLS — mocnenoBareIsHOCTH aMUHOKHCIIOT y O€l-
KOB, TpaHCTopTUpyeMbIX B sapo: NES — mocnenoBaTensHOCTH aMUHOKHUCIIOT y OENKOB, TpaHC-
MOPTUPYEMBIX Yepe3 siAepHYI0 000JI0UKY B LUTOIJIA3My. SnepHas 000j0uka B MUTOTHUECKOM
LUKIIE.

MexaHu3Mbl KJIETOYHOIO AejeHHsA. MUTO3: OMOJIOTrMYECKUI CMBICI, TIOHATHE O MUTO-
TUYECKOM LuKIe. [IneBpo- u oproMuTo3. Mopdoaorus 1 MoJeKyIsipHble MEXaHU3MbI (a3 MUTO-
trueckoro mukiaa. CaMmocOopka MUKPOTpyOOUeK. DHepreTuueckoe odecrnedeHne Murosa. Pery-
JSAUMAS. MATOTHYECKON aKTUBHOCTU. KOHTpPOJIBbHBIE TOUKM MHUTOTHYECKOro Iukia. [lonstue o
YEeK-TIOWHT — CHUCTEME: CEHCOPBI, TaTUUKH, 3¢ deKkTopbl. DaKTOPhl aKTUBALMK U OJOKaIbl MUTO-
30B. PakrTopbl pocTta. ['eHpl paHHero u otnoxkeHHoro oreera. Kackan kommekcoB CJK- nuk-
JIVH.

Meiio3 — 0co0bIil crIoco0 JieeHus KIeTOK. 3UTOTHBIM, TaMeTHBIN M CIIOPOBBIM Meio3. |
MeHoTHYeCKoe NeneHue, ocooerHoctu mpodasel. |l metornueckoe nenenne. CHHENTOHEMHBIN
KOMIUIEKC. brosorndeckuii cMbIcit Meiio3a. DHAOPENPOAYKLUS, TIOTUTEHHS, SHAOMHUTO3.

HenTpanbHasg ngorma moJiekyJasspHoi Ouosiornu. Ilatosorus kierku. Perumkanms
6aktepuanbHbiX U 3ykapuornyeckux JJHK. Mexanusm perumkanuu JIHK: nomykoncepBatus-
HOCTb, KOMIJIEMEHTAPHOCTb, IIPEPHIBUCTOCTh, AHTHHANIPABICHHOCTh, TOTPEOHOCTh B 3aTpaBKe.
benku pennukaumu y sykapuor. MuHunumanms, snonranusi, tepMuHanus u npoueccunr JJHK.
[Tpuntun Tpanckpuniuu, sTansl cuate3a MPHK. Tlpunnmn tpaHcmsimum — cCOOCTBEHHO OMOCHH-
te3 O6enka. nunmanus, snoHranus, repMuHanus. [lpoueccunr 6emnka.

Teopuu crapeHust KieTku - ceHeceHusa. OmnyxoneBas Tpanchopmarus kimetku. [TKI —
amonTo3, MPOTPaMMHPYEMBIH HEKpo3, ayTodarus, MHUTOTHYECKas KaTacTpoda, amonTo3-
HEKPO3HbIe KOHTUHUYMBI.
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6. TEMBbI JIABOPATOPHBIX 3AHSITUI

Moayasb 1. Tema 1. BBenenne. «BBeieHre B IUTOJIOTHIO. DBOJIOLUUS KIETKH. XUMHUYE-
CKasi OpraHu3aLus KIETKN».

Brenenue. [Ipeamer kierounoit 6mosorun. Ilpenmer u 3amaun muronoruun. Onpenene-
Hue nouarus «Knerka». ITonoxxeHus: KieTOUYHOM TeOpUU. DBOMIOIUS KIETKH. XUMHUUYECKask Op-
raHu3anus kinetku. [Ipenmer kinerounoit 6uonoruu. IIpenmer u 3apaun nuronoruu. Onpenene-
Hue nousatus «Knerka». CraHoBiieHHMEe OMOJIOTMH KJIETKM Kak HaykKd. OCHOBHBIE MOJOKECHUS
KJIETOYHOM Teopuu. MeTozp!l uccienoBanus O6uonoruu kinerku. CeeroBas MUKpockonus. Mero-
JIbl CBETOBOM MHMKPOCKOIIUHU. DJIEKTPOHHAS MUKPOCKOIHS — MPUHIMUI METObI, TPAHCMUCCUOH-
Has U CKaHupyolas MUKpockonus. KoHTpacTupoBaHue 00bEKTOB, YIbTPAMUKPOCKOIIUS, 3aMO-
paxkuBaHHe — cKaiblBaHUE. IMMyHOTHCTOXMMHUYECKHE METOJIbl UCCIEAOBAHUN — MPUHIUI Me-
tona. Metoz aBropaauorpaduu. diayopecueHuus.

Tema 2. «MeMOpaHOTOTHSI».

Hctopus memOpanonoruu. [lnasmarnyeckas memOpana. Mojienu miazMaTHYECKUX MeM-
OpaH, XUJIKOCTHO-MO3auuHas Mojenb. bapbepHo-TpancniopTHas poib. TpaHcMeMOpaHHbBIN Iie-
PEHOC MOHOB M HU3KOMOJIEKYJIIPHBIX COeTMHEHUI. Be3nukynspHblil TpaHCIOPT (3H10- U 3K30LHU-
t03). Cienupuueckuii sHn0nMTO3. Apyrue GpyHkunm MmeMOpaHsbl.

PenenrtopHas posip 1uiazmaneMmbl. B3anMozmelWcTBHE € CHUTHQJIBHBIMU MOJIEKYJIAMM.
MexkneTouHoe y3HaBaHue. MeKKIETOUHbIE KOHTAKThI. JInmocomsl

MOAYJIb |l Bakyoasipuasi cuctemMa KjieTku. OnopHo-ABUraTe/ILHBIH anmapar
KJIETKH.

Tema 3. «BakyossipHas cuctema KIETKH.

I'panynspusiil sHg0MIa3MaTH4eckuil petukynyM (I'OP). Pubocomel. I'mankuii sHnomnas-
MaTudeckuil petukynyM (al' OP). Annapar ['onpmku. AnmapaT BHYyTPUKIETOYHOTO IIEPEBApUBa-
HUSI — JIN30COMBI, SHJOCOMBI, THAPOJIa3Hble My3bIpbKku. [lepokcucomsl. [Topocomsl. ITporeaco-
Mbl. [TopucTele nacTUHKH.

Tema 4. «<HuTuaTele CTPYKTYpbI IUTOILIA3MBD.

[{uToCcKeneT — ONOpHO-/IBUTATENIbHAS CUCTEMA KJIETKU. TpU cucTeMbl (PUIaMEHTOB: MPO-
ME)XYTOUHbIE, MUKPO(UIaMEHTbI, MUKPOTPYOOUKH. benku, MonekynspHble MEXaHU3MbI JBUTa-
TeNbHBIX (yHKUUH. LleHTpbl opranu3anun MUKpoTpyOouek. KieTouHslil 1IEeHTp: TOHKOE CTpoe-
HUE ¥ XUMUYECKHM cocTaB npeoOpa3oBaHusl B MUTOTHYECKOM ITUKJIE.

MOAYJIb I1l. Cucrema 3Heproodecneuenus kieTok. Sapo.

Tema 5. «MutoxoHIPUMY.

Mutoxonapuu: o6mas MophoIorusi, yabTpaCTpyKTypHasi opraHu3anus. TUIbl OpraHu-
3alMK XOHApUOMa. broreHes miaM aBTOPENpoOayKIMs MUTOXOHApUH. ['1aBHas (yHKIUS MHUTO-
xouapuil — cunte3 AT®. CtpoeHre MUTOMIIa3MBbl (MaTpUKCa) MUTOXOHIPUH. I €HOM MUTOXOH I
puil. HexkanoHnyeckue GyHKIIUU MUTOXOHIpU. ['eHoM MUTOXOHApUNA. MUTOXOHIpUN U BOJIO-
s - ' u K crparerus. XeMOOCMOTHYECKast TEOPHUS.

Tema 6. Kiterounoe siyipo

SlnepHble KOMITOHEHTBI 9YKapHOTHYECKOH KJIEeTKU (sihepHas 000j0YKa, XpOMaTHH, SiJ-
PBILIKK, KapHoIUIa3Ma U SJepHbIN OeNKoBBI 0CTOB). XUMUYECKHI cocTaB xpoMaTuHa. ['erepo-
XpOMaTHH M dyxpoMaTuH. [IpocTpancTBeHHas Jokanu3anus xpomocoM B anape. JJHK xpomaru-
Ha. bemku XxpoMaTrHa: THCTOHBI U HETUCTOHOBBIE OeNKU. YpoBHHU KomnakTu3anuu JJHK.

SnepHblii GenkoBblid MaTpukc. SAapeimko. CTpyKTypa W THIBI SJIPBINIKA, XUMUYECKUN
coctaB. Hekanonndeckue GyHKIUU sapbiniek. SnepHas obosnouka. fAnepHas mopa. SnepHbiid
LIUTOIJIa3MaTUYECKUI TPAHCTIOPT.

MOJAYJb IV Marpuunsblie cunTe3bl. Kiterounas npoaudgepanus. [laTtosorus
KJIETKH.

Tema 7. «MexaHU3MBbI U KOHTPOJIb KJIIE€TOYHOTO JAETECHUS».
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Perumukarus GaktepuanbHbix U dykapuotnuecknx JIHK. Mexanusm perukanuu JJHK:
MOJYKOHCEPBATUBHOCTh, KOMIUIEMEHTAPHOCTbD, MPEPHIBUCTOCTh, AHTUHANPABIEHHOCTh, MOTPeO-
HOCThb B 3aTpaBKe. benku permkanyuu y dyKapuoT. MHunupanus, sJoHranus, TepMUHALMS U
npoueccudr JIHK. IlpuHnun tpanckpunuuu, sransl cuHresa PHK. Ilpunnun tpancmsanum —
coOcTBeHHO OnocuHTe3 Oenka. MHunmanus, snonranus, repmuHanus. [Iponeccusr Oenka.

Tema 8. «Tumnbl MuTO3a, Meiio3a, suaopenpoaykuus. [laronoruueckue GopMbl MHUTO3a.

JKu3HeHHBI IMKI KIeTKU. KOHTPOJIBHBIE TOYKM MUTOTHYECKOTO LuKia. [IoHaTne o yek-
HOMHT — cucreMe, ToukH pecTpukiuuu, C/IK- nukinHsl.

MuTo03: 6MOIOrHYECKUH CMBICI, TOHATHE O MUTOTUYECKOM LMKIIe. Mopdoorus u mosne-
KYJISIpHBIE MEXaHU3MBI (pa3 MUTOTHYECKOTO LUKJIA. Perynsnus MUTOTHYECKON aKTHUBHOCTH.

Meiio3 — | MeiioTnueckoe aenenue, |l MelioTuueckoe aeiaeHue. BHOTOrHYecKuii CMBICT
Meno3a.

Tema 9. «IlaTonorus KIeTKu».

Teopuu crapenus kietku - cenecueHnus. OmyxoneBas Tpanchopmarus kierku. [TKT —
arnonTo3, MPOrpaMMHUPYEMbI HEKpo3, ayrodarus, MHUTOTHYEcKas KaTacTpoda, arnonTos-
HEKPO3HbI€ KOHTUHUYMBI.

7. JIABOPATOPHBIE PABOTBI (JIABOPATOPHBII ITIPAKTUKYM).

HE MPEyCMOTPEHBI

8. NPUMEPHASI TEMATHUKA KYPCOBbIX, KOHTPOJIbBHBIX PABOT, PE®EPA-
TOB.

IIpumepHbIe TeMbl pedepaToB:

e  (CBeToBast MUKpOCKONHS. MeTo/1bl CBETOBOII MUKPOCKOIIUY.

e  DIIEKTPOHHASI MUKPOCKOIHSI — IPUHIUI METObI, TPAHCMUCCHOHHAS U CKaHUPYIO-
miast Mukpockonusi. KonrpactupoBanue 00beKTOB, YIbTPAMUKPOCKOIIHS, 3aMOPaKUBAHUE — CKa-
JIBIBAHHUE.

MMMyHOTHCTOXMMHUYECKHE METO/IbI NCCIIETOBAHUM — IPUHILIUIT METO/IA.
Merton aBropaauorpaduu. dayopecueHuus. Meroa rudpuausarmu in Situ.
@paKkMOHUPOBAHNE KIIETOK U KIIETOYHOT'O COAEPKUMOTO.
MeTo KIETOUYHBIX KYJIbTYP.
[Tutoporomerpus.
Knerounas unxenepus.
XUMHYECKasi OpraHu3anysl KIETKH.
OBOIIOLUS KIETKH.
[TporpamMmmupyemMas KjieTouHasi THOENb KIETKHU.
MonekynsgpHble MEXaHU3MBbI KIIETOUHOU Tu(dHepeHIIMPOBKY.
OBOJIIOLNS TEHOMOB.
IBOJIOAS MATO34.
CurHanbHbIE IYTH KJIETKH.
TpeboBanus K coaep:;kannio, 00bemy u ogpopmiaenuio pedepara.

O0BeM pedepata g0JKeH ObITh He MeHee 15 ctpanull neyatHoro tekcra. [lpudrt - Times
New Roman 14, uarepsan 1,5.

Pedepat nomkeH cocTOATh U3 IOTHYECKH B3aUMOCBSA3aHHbBIX YacTel: BBEIEHHS, T1e 000CHO-
BBIBACTCS aKTYaJIbHOCTh BHIOPAHHOM T€MBbI, M MPUBOAATCS LeNb U 33/1a4l pabOThl; OCHOBHOM yacTH,
IJie u3naraetTcs 0030p JUTEpaTypsl M0 U3y4aeMoil mpodiieme; 3aKII0YEHHUs], B KOTOPOM OTPAaXKECHBI U
COBpEMEHHBIE TCHCHIIMN Pa3BUTHsI M30paHHOM TeMbl; Oubinorpadguyeckoro cnucka, oGopmiIeHHO-
ro corimacHo 'OCTy u BKJIIOYaromero He MeHee ISITM MCTOYHUKOB (PKeIaTeNbHO HE HCIOIb30BaTh
yaeOHbIe U Y9eOHO-METOINIECKUE TIOCOOHS).

B pecdepate nomkHa NpuUCyTCTBOBaTh CKBO3HAs HyMepallMsl CTPAHULL; IUIaH, I7I€ OTPaXKEHbI
OCHOBHBIE CMBICIIOBBIE Pa3/ieiibl paOOThl C YKa3aHUEM CTPaHMI; B OCHOBHOM TEKCTE JIOJKHBI OBITh
OTpa)XKE€HBbI CCHIJIKH Ha UCIIOJIb30BaHHbIE JINTEPATYPHbIE HCTOUHUKU.
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9. CAMOCTOJSTEJIBHASI PABOTA CTYJAEHTOB

Paznen, Tema

KpaTkoe conep:xanune

Koanuect-
BO YaCOB

®opma
KOHTPOJISI

Pexomenpye-
Mas JUTepaTypa

Beenenue

Merox TtubGpumuzamuu in - Situ.
OpaKkIHOHUPOBAHUE KIETOK U
KJIETOYHOr0 cofepkumoro. Llu-
tootomerpusi. Kierounas wH-
JKCHEpHsl. OBOJIONUSA  KIICTKH.
MeTox  KJIETOYHBIX  KYJBTYD.
Knerounas wHxeHepus

4

cobecenoBanue

1-9

Mewmb6paHnoso-
THust

I'mukokamuke, xoptekc. TpaHc-
MeMOpaHHBIA IEPEHOC HOHOB U
HHU3KOMOJICKYJISIDHBIX ~ COE/IMHE-
HUu. Be3ukysspHBI TpaHCIOPT
(3H10- ¥ 3K3011UTO3). Crierudu-
yeckuid »HIonuTo3. Penentop-
Has POJIb IUTa3MalleMMBl. B3au-
MOJCHCTBHE C CUTHAJbHBIMHU
MOJEKylaMH.  MeXKJIeTOUuHOe
y3HaBaHHE. AITC3UBHBIC OEIKH
(CAM- o6enxu, cell adhesion
molecules): kaarepuHbl, UMMY-
HOTJIOOYJIMHOTIOT00HBIE, CeJeK-
TUHBI, UHTETPUHBI, OCJIKU IJIaB-
HOTO KOMIUIEKCa THCTOCOBME-
crumoct (MHC — mejor histo-
compartabiliti complex). Komn-
TaKkThl (CHENHaIBHBIE MEXKIIe-
TOYHBIE COCIUHEHMS):  3aIlu-
patomue (IUIOTHEIE), 3asKOPH-
Batomme (cuerumaromue),  ¢o-
KaJIbHBIE, IECMOCOMBI, IIEJIEBEIE,
CHHAICHI, IIa3MOAECMEI. Jlumo-
COMBI

cobecenoBanue

1-9

Baxyounspras
CUCTEMA KIIETKU

JIuzocombl. Mopdobuoxumuue-
CKasl opraHusanus, Kiaccuduka-
s, OCOOEHHOCTH MOJIEKYJIISIp-
HOM W peuenToOpHOW opraHu3a-
U MeMOpaH. DHIOCOMBI Kak
MPEJIM30COMHBIN  3Tal  BHYTpH-
KJIETOYHOTO IepeBapUBaHUsI.
I'eHeTnueckue JM30COMHBIE 00-
ne3nu. Ilepoxcucomsl. Ilopoco-
mbl. [IpoTeacomsl

cobecenoBaHue

1-9

HutuaTteie
CTPYKTYPBI 11U~
TOIIJIa3MBI

benku, wMojdekysipHBIE Mexa-
HU3MBI JIBUTATECIEHBIX (YHKIAN
HEMBIIICYHBIX W  MBIMICYHBIX
KJICTOK. JIMHEHHBI U KHHE3UHBI —
MOTOpHBIE Oenku. bazanbHble
TENbIA, PECHHUYKA W IKTYTHKH:
MOpdo-OrMoOXUMHUYECKasi OpraHU-
3anusi, MOJCKYJISIPHBIC MEXaHU3-
MBI (QyHKIHH

cobeceoBaHue

1-9

MuToXOHIpUH

Tunbsl opraHu3aluu XOHJAPUOMA
(MUTOXOHJpPUAIBHBIA  PETHKY-
JyM) M DBOJIOLMOHHBIN CMBICH
ero (OpMHUpPOBAHMS, MEXKMHTO-
XOHJIpUaIbHbIE KOHTaKThI
(MMK). buorene3 uiau aBTOpe-

cobecenoBanue
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n/n

Paznen, Tema

KpaTkoe conep:xanune

Koanuect-
BO YaCOB

®opma
KOHTPOJISI

Pexomenpaye-
Mas JuTepaTypa

MPOLYKIHUST MUTOXOHIpHUM. [nu-
komm3. [ukn Kpebca, GemkoBo-
(hepMEHTHBIE KOMIUIEKCHI JbIXa-
TEIbHOW LENW U BHYTPEHHEH
MeMOpaHbI 1 PepMEHTHI OKHUCIH-
TeNbHOTO (hoCHOPIITPOBAHUST —
AT®-cuHTeTa3a, COMpPSIKEHHBIE
LEMNbI0 IEpPEeHoCca JNEKTPOHOB.
Mexanusm paboThl KOMILIEKCa
I1l. XemoocMmoTuueckass Teopus
Murtyenna o CONpsKEHUH OKHC-
JeHusI cyOCTpaTOB C CHHTE30M
AT®. [IlonoxeHus  TEOPHH.
OKHCIUTENBHO-
BOCCTaHOBHTENbHAA rreTis. [po-
TOHHBIE Hacochl. CTpoeHHe Mu-
TOIIIa3Mbl (MaTPUKCa) MUTOXOH-
npuii. ['eHOM MUTOXOHAPUN U
€ro OTIWYMS OT TeHoMa sjpa.
Armonrto3 U MHUTOXOHApUU. Mu-
TOXOHJIpHAIIbHBIE OOJIE3HH

Knerounoe saa-
po

XUMHUYECKHUN COCTaB XpOMaTHHa:
JHK, OGenku (TUCTOHBI, HETHC-
toHoBele PHK). T'erepoxpoma-
THH W dyxpoMmatuH. J[Ba (QyHK-
IUOHABHBIX COCTOSHUS XPOMO-
COMEBI: WHTEp(a3HOE W MHUTOTH-
geckoe. OOmas Mopdouorus
MHUTOTHYECKHX XPOMOCOM, KJac-
cuduKalmsi, XAMHYSCKHH CO-
craB. Kapumorun. IIpoctpanct-
BEHHAasl JIOKAJIN3aIUs XPOMOCOM
B sanpe. JJHK xpomaruna. Yuu-
KaJbHbIE, YMEPEHHO IOBTOPSIO-
IIMeCs M BBICOKOIIOBTOPSIOLIHE-
cs TocienoBaTeNbHOCTH  (cat-
teumatHeie) JIHK B kuHeTHKe
peaknuu peHatypanuu (THOpH-
mm3amn) JJHK, wux  ¢yHknwo-
HanbHast poab. JJHK uentpomep
U TEJIOMEPHBIX ydacTKoB. bemkn
XpOMaTHHA: THCTOHBI M HETHC-
ToHOBbIe Oenmku. CBo#cTBA u
(hyHKIMK OEIKOB B KOMITAKTH3a-
nuu JJHK. YpoBHu komnakrusa-
unn JJHK: Hykiieocombl, HyK-
JIeOMEphI, TETIEeBBIE JIOMEHBI,
XPOMOMEPBI, XPOMOCOMBL.

Awmruaukanus SITPBIIICK.
Crpoenue 1 (yHKIMOHUPOBAHHE
renoB pPHK. benku sapsliek.
Hexanonnueckue GyHKIUH siI-
poiex. PHIT-komnonenTs! sigpa:
MIEPUXPOMATHHOBBIE (PUOPHUILIBI,
MEePUXPOMATHHOBBIE  TPaHYJIBI,
WHTEPOXPOMATHHOBBIC TPAHYIBL.
SlnepHpI UUTOIIA3MATHYECKUHN
TpaHcopT (TACCWBHBIA W aK-

cobecenoBanue

1-9
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n/n

Paznen, Tema

KpaTkoe conep:xanune

Koanuect-
BO YaCOB

®opma
KOHTPOJISI

Pexomenpaye-

Masi JINTepaTypa

tuBHBIH). NLS — mocnemosa-
TENLHOCTH aMUHOKHUCIIOT y Oell-
KOB, TPAHCIIOPTHPYEMBIX B S/IPO:
NES - mociemoBaTenbHOCTH
AMHHOKHCIIOT Yy OEJKOB, TpaHC-
MOPTUPYEMBIX Yepe3 MeMOpaHy

MexaHu3MBI 1
KOHTPOJIb KJie-
TOYHOIO JAcNe-
HUSA

[TneBpo- m opromuTo3. Camo-
cOopka MHKpOTpyOOueK. JDHep-
reTuueckoe obecrieueHne MHUTO-
3a. Perynsaumsa MuTOTHUYECKON
akTUBHOCTH. KOHTpoOsIBHBEIE TOU-
KM MuToTHdeckoro uukia. Ilo-
HATHE O YEK-TIOWHT — CHCTEeMe:
CEHCOPHI, MAaTIUKH, 3PPeKTopH.
®DaKTOpHl aKTUBAIINH U OJOKaIBI
MuTo30B. dakropsl pocta. I'eHb
PaHHETO W OTJIOXCHHOTO OTBETA.
Kackag xommiekcoB CIK- muk-
JIMH

cobecenoBanue

1-9

Tune! muTo3a,
Meno3a, dHI0-
penponyKuus.
IlaTtomoruue-
ckue HopMbl
MHTO03a

3UrOTHBIN, TaMETHBIH U CIHOPO-
BbI  Meio3. buonornueckuit
CMBICIT Melo3a. DHIOPENnpOoayK-
1IUs1, TIOJUTEHUS, YHIOMHUTO3

cobecenoBanue

1-9

ITaTonorus
KJIETKHA

OnyxoneBass  TpaHcdopMauus
KICTKH. MeXaHH3Mbl amnomnTo3a,
HNpPOrpaMMHpPYEMOro  HEKpo3a,
ayTodaruy, MHTOTHYECKOH Ka-
TacTpo(bl, anonTo3-HEKPO3HOTO
KOHTHHHYMa

cobecenoBaHKe

1-9

Hroro

54

10. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE JUC-
HUITVINHBI

Cnucok peKOMeH1yeMO JINTepaTyphl:

a) ocHOBHas Tumepamypa
Buosnorus kierku [DnekTpoHHbIH pecypce] : yuebHoe nocobue / A.D. Hukurun [u ap.]. —
OnekTpoH. TekcToBble ganubie. — CII0. : CnerJIut, 2015. — 168 ¢. — 978-5-299-00648-3. —
Pexxwum noctyna: http://www.iprbookshop.ru/45651.html
3adpanckas M.M. DddekT Me3eHXUMaTbHBIX CTBOJIOBBIX KJIETOK MPH KJICTOYHOM Teparuu
paccessHHOTO cKiepo3a [DnekTpoHHbIi pecypc] / M.M. 3adpanckas, A.C. dexynos, I0.E. [le-
MUIYHK. — DJIEKTPOH. TEKCTOBBIE TJaHHBIe. — MuHCK: benopycckas Hayka, 2016. — 214 ¢. —
978-985-08-1978-9. — Pexwum nocryna: http://www.iprbookshop.ru/61126.html
Yennos, FOpuii CepreeBuu. Beenenue B KJICTOUHYIO OMOJIOTHIO : YU€OHMK IS YH-TOB I10
Harpasi. 510600 "buonorus" u 6mon. cner. / Uenmor FOpuii Cepreesuu. - 4-¢ u3f., nepepad. u
qom. - M. : Anesanc, 2015. - 495 c.
0) donoaHumenvHasn umepamypa

Bepecos B.I'. CtpykrypHas 6uomnorus anornrosa [DneKTpoHHbId pecypc] : MoHorpadus / B.T.

BepecoB. — DnekTpoH. TeKCcTOBbIE naHHbIe. — MuHCK: benmopycckas nayka, 2008. — 398 ¢. —
978-985-08-0984-1. — Pexum nocryna: http://www.iprbookshop.ru/10077.ht
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3umatkud C.M. ['ucrosorus, MUTOIOTHUS U SMOPHOJIOTHS [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / C.M. 3umMaTkuH. — DIEKTPOH. TEKCTOBbIE JaHHbIe. — MuHCK: Bpimmiimas mikona,
2013. — 229 c¢. — 978-985-06-2224-2. — Pexxum nocrymna:
http://www.iprbookshop.ru/20210.html
Kabamuukopa JI.®D. ®OTOCHHTETHYESCKUHN aIlliapaT U CTPECC y pacTeHU [ DIEKTPOHHBIN pecypc]
/ J1.®. KabamHukoBa. — DJIEKTPOH. TEKCTOBBIE TaHHbIe. — MuHCK: benopycckas Hayka, 2014.
— 272 ¢. — 978-985-08-1778-5. — Pexxum mocryma: http://www.iprbookshop.ru/29569.html
Knerku / pen. b. JIptoun u nip.; nep. ¢ aura. U. B. ®ununnosuya; nox pex. FO. C. Yennona. - M.
: bunom. Jlaboparopwus 3nanuii, 2011. - 951 c.
[Toro b.B. BBeneHue B KIeTOYHYI0 OMOJIOTHIO CTBOJIOBBIX KIIETOK [ DIIEKTPOHHEIN pecypc] /
b.B. IlonoB. — DnekTpoH. TekctoBbie ganHbie. — CII6. : CnenJlut, 2010. — 320 ¢. — 978-5-
299-00430-4. — Pexwum noctyna: http://www.iprbookshop.ru/45658.html
Cronbosckas O. B. buonorus cTBonoBoii kiieTku : yuebd.-meto. komrmieke / O. B. Cton6os-
ckas, H. A. Kypnocosa. - YibsHoBck : Yal'V, 2008. - 66 c.

B) IPOrpaMMHoe odecrneyeHue
orepannoHHas cucrema cemeiicrsa Microsoft Windows Professional 8.1; Windows SL 8.1;
oucHoe mporpammuoe obecneuenue - Microsoft Office Std;
Opaysepsi - Internet Explorer, Mozilla FireFox, Google Chrome, Opera;
«Anturuiaruatr BY3»: nporpammuas cucrema ansi oOHapyKeHHsI TEKCTOBBIX 3aMMCTBOBAaHUHN B
yueOHBIX M Hay4HBIX paboTax;
AHTHUIUTaTHAT-UHTEPHET: MPOTPAMMHBINA KOMIUIEKC TIOMCKA TEKCTOBBIX 3aMMCTBOBAaHUMN B OTKPHI-
THIX UCTOYHUKAX CETH MHTCPHET.

r) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI
DNeKTpOHHBIN KaTajor oubnuoreku Y'Y
9BbC «IPRbooks»
OBC «Jlanby»
OBC «KoHCYNbTaHT CTYIEHTa»
ObJ1 PI'b
VYcnexu repontosoruu (I'eportonoruueckoe obmectso npu PAH http://www.gersociety.ru)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI:
NudopmanuoHHo-cxeMaTHYeCKHIT MATepPHaJ M THCTOJIOTHYeCKHe NPenapaThl 1JIs 0CBoe-
HHS CTYJCHTAMH Kypca
Cxema. CBETOBOI MUKPOCKOMN U XOJ JIydel B MUKPOCKOIIE.

OnexTpoHHas MuUKpodoTorpadus. ['emarouur.
OnekTpoHHas Mukpodororpadus. Heppomur.
CxeMmbl, OTpakarolie pa3IndHble METO/Ibl OMOJIOTUU KIIETKH.
Meron I11IP. Ucxoaubie komnoneHTsI [TL[P.
[TepBbIii UK aMIuIMUKALUN.
Bropoit nukn amminudukanuu.
Cxema. OTnnuus B CTpYKTYPHOM OpraHU3alMy )KUBOTHON M PACTUTEIbHON KIETKH.
Cxema. CtpoeHune OaKkTepruaTbHOU KIETKH.
['ncronornuecknii npenapar pacTUTENbHAas KJIETKA.

. Cxema cTpoeHHUs MOJIEKYJIbl BOJIBI.

. Cxema CTpoeHUs! MOJIEKYIIbI JIUITH/IOB.

. Cxema ctpoenus nykieoruaos JJHK u PHK.

. Cxema. [ynnexc IHK.

. Cxema opm Broprunoro crpoenust JJHK — B-popma.

. Cxema xondopmarmonsoro koxa JJHK.

. Cxema niepsuunoro crpoenusi PHK na npumepe npe.-TPHK.
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19.
20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.

56.
57.

58.
59.

60.
61.
62.
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Cxema BropuuHoro crpoenust PHK na npumepe TPHK.

Cxema crtaiicunra npe.-MPHK.

Cxema ctpoenus 3penoit MPHK.

Tabnuia 61oIOrHYEeCcKOro Koja.

Cxema TpeXKOMIIOHEHTHON OpraHM3alliy [J1a3MaTHYeCKOH MEMOpaHBI - )KUJIKOCTHO-MO3anyHas
MOJIENb.

CXxeMBl U 3JIEKTPOHHBIE MUKPO(OTOTrPaMMBI PA3TUYHBIX TUIIOB KOHTAKTOB.

CxeMbl TpaHCTIOPTa MaJIbIX MOJIEKYI:

Crenenp NpOHUIIAEMOCTH OUIUIHIHOTO CJIOS;

Crpoenue nonohopa — BATHHOMHUIIHH.

CxeMbl aKTUBHOT'O TPAHCIIOPTA MAJIBIX MOJIEKYII:

CKBO3HOM TpaHCHOPT IUIIOKO3bl B KPOBb Y€PE3 KIETKY KUILIEUHHKA,

Crtpoenue u pabora Na-K-AT®Da3sr;

Cxema Bee3uKyIJISIpHOrO TPAHCIIOPTa BELIECTB — TPAHCIIOPT MAaKPOMOJIEKYIL.
DnekTpoHHas MUKpodoTorpamMma anmnapata [ onbaxu.

Cxema ctpoeHus annapata ['oibJKu 1 OCHOBHBIX NIyTel TpaHcHopTa K, yepe3 u oT Al
Tabnuua pacupeneneHus pe3uJeHTHBIX 0€IKOB [0 KOMIIApTMEHTaM arnmnaparta [ oybaxu.
Cxema kiaccu4ecKoi BE3UKYJIIPHOI MO/IeH TpaHcHopTa Kapro yepes3 Al

Cxema cuHTe3a U BCTpauBaHUs 6eIKOB B MeMOpany ['OP.

Cxema CTpyKTypa B COCTaB JU30COM. BUOCHUHTE3 U TPaHCTIOPT JIM30COMAIIBHBIX OEIKOB.
MuxkpodoTrorpamma CTpyKTYpHOIH OpraHu3aluy MEPOKCUCOMBI.

Cxema. Ctpoenue 26S nporeacoMmbl U IPOTEOIUTUYECKUX Kamep.

Cxema mpoTeacoOMHOM Jerpajiay OenKoB.

Cxema pa3nu4HbIX GOpPM MPOTEACOM U UX aKTUBATOPOB.

Cxema cTpoeHHE MOJIEKYJIbl aKTHHA.

JIBe cxeMbl CTPOEHHUS MOJIEKYJIbI MHO3HHA.

Cxema opranusanyy TpOIIOMHO3MHOBOTO KOMILIEKCA.

Cxema cTpoeHHS TIOTIEPEYHONON0CaTON CKelleTHON MuopuopmLisl. Capkomep.
I'ucronornuecknii npenapar. [Tonepeyno-nonocaras MplllIeYHast TKAHb A3bIKA.

Cxema cTpoeHHUs KJIETOUHOTO LIeHTpa. MUTOTHYECKU anmapar.

Cxema opranuzaliy MUKpOTPYOOUKH KI'yTHKA.

Cxema. [IpomexxyTouHble MUKPO(PHUIAMEHTHI.

I'mcronornuecknii npenapar. [ IMKOreH B KJIIETKAX MEYEHHU.

I'ucronornueckmii npemnapat. JKMpOBbIE BKIIFOUEHHS B KJIETKAX CAlIbHUKA.

I'ucronornueckuii npenapat. AnnapaT ['onb1kKu B HEPBHBIX KJIETKAX CIMHAJIBLHOTO TaHTJINS
KOTEHKaA.

I'mcronornueckuii npenapar. LIeHTpOCOMBI B SIMLIEKIETKE JIOIIAAUHON aCKapHUIbl.
Cxema nportornoro (H') u matpuenoro (Na*) moTenmuana Ha GHOTOTHIECKUX MEMOPaHaX.
DJeKTpOHHAsE MUKPO(OTOrpaMMa yiIbTpacTPYKTypHON OpraHU3aliMid MUTOXOHAPHA.

Cxema THUIbI OPTaHU3aluK XOHJApHOoMa (MUTOXOHIPHANIbHBIN PETUKYIYM), MEXKMUTOXOHIPH-
anbHble KOHTaKTHl (MMK).

Cxema rimkonm3a u mukia Kpebcea.

Cxema JIOKaiIM3aluy BO BHyTPEHHEH MeMOpaHe MUTOXOHIPUIN KOMIUIEKCOB JIbIXaTebHOM LenH
u AT®-cunTerassl (rpuOOBUIHOE TEJIO HIIM OKCHCOMA).

Cxema pabotsl komruiekca 1.

Cxema reHepanuy MpoTOHHOTO MOTEHIIMANA [0 MeXaHU3MYy neTiau (MuT4esut) ¥ MpOTOHHOTO
Hacoca.

Cxema yibTpacTpyKTyphl siipa KIETKH.

Cxema ypoBHEW KOMIIaKTHU3allMM XpOMaTHHA B JIpeE.

Cxema pacnosioxeHust ructona Hy mpu dopmupoBanun cynepoua.
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Cxema cTpoeHHUs /1IepHO-TIOPOBOI0 KOMILIEKCa.

Cxema opraHu3anuy sapblIKa.

Cxema peruImKalMoOHHbIN My3bIph U PEIJIMKAIlMOHHAs BUJIKA B Tiporiecce perunkanuu JTHK.
Cxema Tomorpadusi perIMKaIuOHHON BIJIKH.

Cxema cOopka NPEeHHUIIMATOPHOTO KOMIUIEKCa B pailoHe cTapTa TPaHCKPHUIINK reHa (6a3aib-
HBII IPOMOTOP).

Cxema MHULMAIUHU TPAHCISIUU — GOPMUPOBAHUE HATUBHOMN CyObeAMHUIIBI (Masiasg CyObeIUHU-
1a pubocomsl 1 a.a. TPHK).

Cxema MHUIMAIIMY TPAHCISIIUKA — (OPMUPOBAHNE HHUIIMATOPHOTO KOMILIEKca (Manasi cyObenu-
Hu1a pudocomsl - a.a. TPHK - MPHK).

Cxema wHUIIMANMK TpaHCIsIuu — GopmupoBanue 80S pubocombl (Masias cyObeauHuIa pudo-
comsl - a.a. TPHK — MPHK — Gonbias cyobennnnna pubocomel).

Cxema >JoHraiuy TPAHCIALUN — TPAHCIOKAIHSI.

Cxema 3J10Hraiuy TPaHCIALKUY — MEeNTUAALMS.

Cxema MOJIeNI «CMbIKaHUSA-Pa3MbIKaHUS JUHAMHUYECKON paboThl puOOCOMBI B 3JIOTAllHOHHOM
LUKJIE.

Cxema KJIeTOYHOTO IUKJIA.

Cxema MexaHu3Ma U IPOCTPAHCTBEHHO-TONOIPahuuECKOro paciooKEeHUsI XpOMOCOM BO BpeEMs
MHUTO3a.

I'mcronornueckuii npemnapar. Kopemok yka.

Cxema MeXaHU3Ma U MPOCTPAHCTBEHHO-TOMOrPaUYECKOro pacioI0KEeHUsI XpOMOCOM MpH 1
MEHOTUYECKOM (PENYKLIMOHHOM) JACJICHUH.

Cxema MexaHU3Ma U MPOCTPAHCTBEHHO-TONOrPa(hUYECKOro pacroiokeHUsI XpOMOCOM TpH 2
MEHOTUYECKOM (PKBALIMOHHOM) J€JIEHUU.

Cxema peryisnum 1eMOHTaKa KOMIIAPTMEHTOB KJIETKH IIPH JIEIICHUN.

OO0mras cxema nmporpaMMbl alonTo3a.

Cxema OTIMYUTENbHBIX MOP(HOIOTHYECKUX TPU3HAKOB KJIETKH B COCTOSIHUU HEKpO3a U aronTo-
3a.

Cxema o011as cxeMma rnepejiaun CUrHajla CMEpTH 4epe3 pelenTopbl CMEPTH.

Cxema nyTH peanusanuu ayrodaruu.

MukponpenapaT ciuHaIbHBIN TaHTIHH coOaKy.

Mukpornpenapar Meio3 y HACEKOMBIX.

MukponpenapaT MUTOXOHAPUH B KJI€TKaX KUIIEYHUKA aCKAPUIbL.
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®OH/I OHEHOYHbLIX CPEICTB

Hpunoxcenue

1. TpeboBaHus K pe3yJibTaTaM OCBOEHHS JUCIIHNJIMHBI
Ne HNu- Copep:xaHue KOMIIe- B pe3yabrate n3yueHus y4eOHOH THCHUIIMHBI 00y4Yalonuecs
ﬂ/ﬂ JeKC TEHIUHU JOJIKHbBI
KOMIIe (MM ee 9acTH) 3HATh yMeThb BJIAJIeTh
TEH-
1701
1. [IK-1 | criocoOHOCTBIO  TBOpP- | TCOPETHUCCKUE  OC- | UCIONB30BaTh (yH- | METOJaMHU OIICHKH
YCCKH HCIIOJIB30BaTh B | HOBbI, JOCTHIXKCHHUA U | JaMCHTAJIbHBIC u | CTPYKTYpPHO-
Haquoﬁ n MOpou3BOA- HpO6J’IeMLI COBpC- | IpUKIIAAHBIC 3HAHUA (l)yHKHHOHaHLHOP‘I op-
CTBEHHO- MEHHOH KJeTOuHOW | B cdepe mpodeccrno- | TaHu3aIIH KJIETKY;
TEXHOJOTMIECKOI ACA- 6I/IOJ'IOFI/II/I; OCHOBHBIC | HAJIbHOH ACATCIIbHO- | CPCACTBAMU CaMOCTOs-
TCJIbHOCTHU 3HaHUA | IOHATUA MW MCTOABI | CTH; BBIIBJIIATH C€CTC- | TCIBHOI'O JOCTHXCHUA
(hyHODAMEHTANBHBIX U | KIETOYHOH  OHOJO- | CTBEHHOHAYYHYIO JIOJZKHOTO YPOBHSA
MNPUKJIAAHbIX pa3acyioB | I'UH, H606XO,Z[I/IMBIG CyHIHOCTb HpO6J’I€M, IIOATOTOBJIICHHOCTH IIO
JUCHHUIIIINH (Mo,uyneﬁ), JUIA MNOHUMAaHUA | BO3HUKAIOMUX B XO- | HAIIPABJICHHOCTHU IIPO-
ONpeNeAIINX Ha- | CTPYKTYpHO- ne  mpodeccuoHaib- | (heCCHOHANb-HOM  aes-
NpaBJIeHHOCTh  (TIPO- | (PYHKIMOHAIBHOU HOM  JeSTeNIbHOCTH; | TENBbHOCTH; Ccriocobamu
(1)1/[.]'[])) IporpaMmMbl OpraHu3alnuu KJICTKHU INPpUMCHATbL 3HAHUA O peuicHus HOBBIX HC-
MarucTpaTrypsl CTPYKTYpHO- CIIEIOBATENbC-KUX 3a-
(YHKIIMOHATBEHON Ja4
OpraHm3anuu KICTKH
1 IIOCTaAaHOBKH U
peuicHus ucciiea0Ba-
TCJIBCKUX 3aJad, HC-
moNp30Bath  (yHJa-
MCHTAJIbHBIE W IPHU-
KJIagHbIC 3HAHUSI B
chepe mpakTUUECKOU
JACATCIIBHOCTHU
2. ITIK-3 | crmocoGHOCTRIO TIpHMe- | OCHOBHBIE HampaBie- | HCIOIb30BaTh CO- | HaBBIKAMH BBIOOpA
HATb METOAUYCCKHUEC HUS pa3BUTHUA COBPEC- BPEMCHHYIO allmapa- ACKBATHbBIX METO/10B
OCHOBBI TMPOCKTUPOBA- MEHHOM KJIETOYHOU TYPY n BBIYUCIIN- HUCCIICA0BAHUA IJIsL
HHA, BBIIIOJHCHUA I10- OHOJIOTHH 1 pOJib TCJIIBHBIC KOMIIJICKCHI BBIIIOJIHCHUS I10JICBBIX
JICBBIX H na60paT0p— METOHOJIOTUH B pe- U1 pelieHud 3a4a4 B | U J'Ia60paTOprIX 6uo-
HBbIX 6I/IOJ'IOI‘I/I‘IGCKI/IX, HICHWU NPAKTHYC- 00JacTi  KJIETOYHOM JIOTUYECKHUX, DKOJIOTH-
J3KOJIOTHYCCKHUX HMCCJIC- | CKHX 3aaad OroIoruu YCCKHX I/ICCJ'IG,Z[OBaHI/Iﬁ
JIOBaHUH, HMCIOJIb30-
BaTb COBPEMCHHYIO
arnmaparypy M BBIYHMC-
JINTCIIBbHBIC KOMIIJIICKCHI
(B coOTBeTCTBHHU C Ha-
MIPaBJICHHOCTHIO  (TIPO-
¢umeM)  mporpamMmbl
MarucTpaTyphl)
IMacmopT (poHIa OLIEHOYHBIX CPEIACTB MO AMCUHUILINHE
Ne | KonrpoJu- HNupexc kouTpo- | OueHoYHbIe CpecTBa TexHosiorust
n/n | pyemsle pa3- | gupyemoii kom- | HammeHnoBanue NeNe 3a1a- | oneHKH (cmo-
eJIbI/TeMbI NneTeHINY UIH ee HU €00 KOHTPOJIsA)
M CHUILIN- 4acTu
HbI
Tema 1. I1K-1,3 (3HaTh) Bomnpocs! k 3k3ame- | 1-7 CM. IIpUMeYa-
1. ITK-1,3 (ymetsn) HY 1-5 HUE K OIICHKE
I1K-1,3 (Bnagets) | Tect 10 OTBETOB Ha BO-
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ITpenapat IPOCHI
2. Tewma 2. I1K-1,3 (3HaTh) Bormpocs! k sx3ame- | 8-11 CM. IpHMEeYa-
I1K-1,3 (ymeTs) HY 13-16 HUE K OLIEHKE
ITIK-1,3 (Bmagets) | Tect 51 OTBETOB Ha BO-
IIpenapar IIPOCHI
3. Tewma 3. I1K-1,3 (3HaTh) Bormpocs! k 5k3ame- | 12-16 CM. IpHMeYa-
I1K-1,3 (ymeTs) HY 20-23 HUE K OLIEHKE
I1IK-1,3 (Bmagets) | Tect 51 OTBETOB Ha BO-
IIpenapar IIPOCHI
4, Tewma 4. I1K-1,3 (3HaTh) Bormpocs! k ax3ame- | 16-20 CM. IpHMEeYa-
[1K-1,3 (ymeTs) HY 18,19 HUE K OLIEHKE
I1K-1,3 (Bmagets) | Tect 52 OTBETOB Ha BO-
IIpenapar IIPOCHI
5. Tewma 5. I1K-1,3 (3HaTh) Bormpocs! k 5k3ame- | 21-26 CM. IpHMEeYa-
[1K-1,3 (ymeTs) HY 32,35 HUE K OLIEHKE
ITIK-1,3 (Bmagets) | Tect 86 OTBETOB Ha BO-
IIpenapar IIPOCHI
6. Tewma 6. I1K-1,3 (3HaTh) Bormpocs! k 5k3ame- | 27-32 CM. IpEMEeYa-
[1K-1,3 (ymeTs) HY 6-12,27,28 | Hue K OlLleHKE
ITIK-1,3 (Bmagets) | Tect 84 OTBETOB Ha BO-
IIpenapar IIPOCHI
7. Tema 7. I1K-1,3 (3HaTh) Bormpocs! k ak3ame- | 33-34 CM. IprMEeYa-
[1K-1,3 (ymeTs) HY 24,25 HUE K OLIEHKE
IIK-1,3 (Bmagets) | Tect 76 OTBETOB Ha BO-
IIpenapar IIPOCHI
8. Tema 8. I1K-1,3 (3HaTh) Bomnpocs! k ak3ame- | 35-37 CM. IIpUMeYa-
[1K-1,3 (ymeTs) HY 30 HUE K OLIEHKE
IIK-1,3 (Bmagets) | Tect 85 OTBETOB Ha BO-
IIpenapar IIPOCHI
9. Tema 9. I1K-1,3 (3HaTh) Bomnpocsr k sx3ame- | 38 CM. IIpUMeYa-
[1K-1,3 (ymeTs) HY 26 HUE K OLIEHKE
IIK-1,3 (Bmagets) | Tect 49,50 OTBETOB Ha BO-
IIpenapar IIPOCHI

3. OneHOYHbIE CPEACTBA ISl IPOMEKYTOYHOMN aTTeCTALMHU

3.1 IIpuMepHBIH nepevyeHb BONPOCOB sl OAT0-
TOBKH K IK3aMeHY
HNupexe kom- | Ne 3apa-
®DopMyJIMPOBKa BONIPoOCa
neTeHI U HHSA
[TK-1 [Ipeamer u 3amaum nuronoruu. OmnpeneneHUe MOHATHS KIIETKa.
[1K-3 CranoBrieHre OWOJIOTHHU KIIETKH Kak Hayku. COBpeMEeHHasi HHTEep-
MpeTanus XapaKTepUCTUKU TMONokKeHui kinerounoit Teopun (T.
IBann, M. lneiinen, P. Bupxos).
IIK-1 MeTtonsl uccrnenoBanus Ouonoruu KieTku. CBETOBass MHKPOCKO-
I1K-3 nusi. DIEKTPOHHAsT MUKpocKonusi. Meroa aBTopamuorpadun. Me-
Ton THOpuAM3auu in situ. OPaKIMOHUPOBAHNUE KIETOK U KIIETOY-
HOTO cojiep)umoro. MeTos KIeTOoYHbIX KynabTyp. LlutodoTomer-
pus. IlonumepasHas 1enHas peakuys. buosornyeckue Yursl.
[1K-1 Heopranvueckue BelecTBa M WX pPOJIb B KU3HEHACATEIbHOCTH
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I1K-3 KJICTKU.

[1K-1 Oprannydeckue BEIIECTBA: YTIEBOIbI, TUMUIbI, OCIIKH.

I1K-3

ITK-1 Opranunueckue BemectBa. JIHK u PHK.

I1K-3

ITK-1 Pubosumel. Xapakrepuctuka kiaacca PHK Ha nmpumepe mexanus-

I1K-3 MOB pabOThI TEJOMEPA3bI.

[1K-1 buonorunueckoe KkogupoBaHue.

I1K-3

[1K-1 [InazmaTnueckas memOpaHa — oOIas XapaKTEPUCTHKA XUMHYE-

[1K-3 CKHX CBOHCTB MeMOpaH. Mcropust MmemOpaHoioruu. Mojaenu 1ias3-
MaTHYECKHX MEMOpaH.

[K-1 HacnencrtBennbie 601€3HH MPEXKACBPEMEHHOTO CTapeHUs (TIpore-

I1K-3 pun): cuHapoM XatuuHcoHa-I nndopaa (mporepus AeTei) U CUH-
npoM Bepaepa (mporepust B3pOoCibIX).

[TK-1 OyHKIMHU I1a3MaieMMbl. KieTouHast mnpoHUIaeMOCTb.

I1K-3

ITK-1 HckyccTBeHHbIE MEMOpaHBI -ITUIIOCOMBI.

I1K-3

ITK-1 XpoHonorust uzydeHust pynxnumii anmaparta ['ombmxu. OyHKIMH

I1K-3 anmapata ['oabmpku. MeMOpaHHbBIC KOMIOHEHTHI ammapara [ ob-
JUKU — JUKTHOCOMBI M HX TOJSAPHOCTb, MATh CTPYKTYpPHO-

(I)YHI(I_[I/IOHEUH)HBIX KOMIIOHCHTOB, 3JICMCHTBLI ITUTOCKEIICTA, Oenku
arrapara FOJ’II)I[)KI/I n ux CHGHI/I(bI/I‘-IHOCTI).

[1K-1 OHAOIUIa3MaTHYECKUH peTHKYIyM uiu ceth (OP) — obmas xapak-
[1K-3 TepUCTUKU. ArpanynspHbeld OP wnu rnaakxuit (ADC) — dyHKuuN
(cunTe3 M TPAHCTIOPT JIMITH/IOB MeMOpaH, CTEpOUJIOB U TEPIIEHOB,
nenoruposanne Ca”" , nerokcukanus). I'panynsapHerii P nmm me-
poxoBatelii (I'DC) — oOmiast XapaTKepHCTUKa, PACHOJIOXKEHHE B
paznmuunbix kietkax. Oyukmuun '9C. OcoOeHHOCTh cHHTE3a Oell-
KoB Ha prbocomax I'9C.

[1K-1 PuGocombl - cTpykTypHO-QyHKIMOHaIbHas opranuzanus. PHK
[1K-3 pubocom. benku pubocom. Xapakrepuctuka cyObeauHUI] pUOOCO-
MbI — (DYHKIIMOHAJIbHbBIE KapMaHbl ¢ MO3UIUU QYHKIUH OO0IBIION U
MaJIoi cyObeTMHUIIBI.

[1K-1 Arnmapar BHYTPHUKJIETOYHOTO NEpPEBApUBaHUs — THIPOJIA3HbIE ITy-
I1K-3 3BIPbKH, JIN30COMBI M UX I€TEPOr€HHOCTD, SHOCOMBI.

IK-1 ITepokcucomMbl, TOPOCOMBI, TPOTEACOMBI.

I1K-3

[1K-1 [{utockener — onmopHO-ABUTATENbHAs cucTeMa kieTku. Obmas xa-
I1K-3 pakrepuctuka. ynkuuu. benku nurockenera.

[TK-1 MuxkpopuiaMeHThI.

I1K-3

[1K-1 Muxkpotpy6ouku. Knerounsiii nentp. Ctpoenue xryruka. Ctpoe-
I1K-3 Hue 0a3albHOIO TENbLA.

ITK-1 [TpomexyTounbie MUKpO(hUIaMEeHTHl. MUKpOTpaOeKysipHas CeTb.
I1K-3

ITK-1 XapaKkTepUCTHKA «IHEPreTHUECKUX BAITIOT» 3aKOHBI OMOIHEpreTH-
I1K-3 KH.

I1K-1 O6m1ast MOpdoIOruss MUTOXOHIPUN. YIIBTPACTPYKTYpHAsi OpraHu-

dopma A Crpanuna 17 u3 25




MuHHCTepCcTBO 00pa3oBaHust 1 Hayku PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpamMma 1o JUCLHILINHE

ITK-3 3arus. Tororpaduss MUTOXOHAPHUHA B KJIETKE — THITBl OpraHU3aIuN
XOHApUOMa YBEIMYCHHE YUCIIa MUTOXOHAPUI — OMOTEeHe3 HiIN aB-
TOPENPOIYKIIHSL.
ITK-1 DHepreTudeckas GyHKIus MUTOXOHApUN — cuHTe3 AT®. Havans-
I1K-3 HBIE 3TAIBl OKUCIICHUS YIJIEBOJOB B LIMTOILIA3ME — IIIMKOJIU3.
IMK-1 Huxn Kpebea. dpixanue (OTL[). OkuciurensHoe dhochoprmmpo-
I1K-3 BaHMe. XeMHMOCMOTHYECKas Teopust Murtyea.
ITK-1 CrpoeHue MUTOIIIa3Mbl (MaTpUKca) MUTOXOHIpHM. ['eHOM MHUTO-
I1K-3 XOHJIpUH.
ITK-1 MuToXOoHJIpUU U cTapeHue KiIeTku. I u K cTparerus B 3BOJIIOIUU
[1K-3 KHUBBIX OPraHU3MOB U poiib MUTOXOHIpuil. ADPK. Anonto3 u mu-
TOXOHAPUN. MUTOXOHApHAIIbHAS MEUIIMHA.
I1K-1 CrpoeHue sa1pa 3yKapuoTUYeCKuX KieToK. Opranusanust siiepHOro
I1K-3 OCIIKOBOTO MaTPHUKCA.
ITK-1 XpoMmaTuH — MaTepHaJIbHbI HOCUTENb HACIIEICTBEHHOW HH(OpMa-
[1K-3 L.
[K-1 SAnepnas memOpana (Hykieonaemma). CTpoeHHE SIAEPHOTO TTOPOBO-
I1K-3 ro Komruiekca. HyksieonuromniasmMatnyeckuii TpaHCIOPT BEIIECTB.
[TK-1 SIApBIIKO — UCTOYHUK PUOOCOM. SIApBINIKOBBIE OpraHU3aTOphl, 4
I1K-3 OTJIENBbHBIX KOMIIOHEHTa. PasHoBuaHOCTH siapeiiek. Cxema pabo-
Thl T€HOB sapbimika. [lepudepuueckuil XpOMOCOMHBIN MaTepuan
(IIXM) — a1pbIIIKO BO BpEMsI MUTO3A.
[1K-1 OOm1as xapakTepucTika Mexann3ma perunkanuu JJHK.
I1K-3
[1K-1 OO0mas xapakrepucTuka 6uocunTes 6enka. OOmume cBoiicTBa reHe-
[1K-3 TUYECKOro Kojaa u ero pacmudposka. Tpanckpumnuus. TpaHcns-
1S
[1K-1 Krnerounslif (;KM3HEHHBIN) LUK KJIETKU U €ro peryisuus. OCHOB-
[1K-3 Hble coObITHsI nHTepda3bl. G U Go-uyeKNOWHT CUCTEMBI KJIETOYHO-
ro 1ukJa. TOuKu pecTpUKIIH.
[1K-1 Muto3 — OuosorMuecKoe 3HaueHue, XapakTepucTtuka ¢as. Muro-
[1K-3 THdyeckuil anmapar. Tumbl MUTO3a. AMHUTO3. YPOBHU DETYJISLUU
MUTOTHYECKON aKTUBHOCTH.
[1K-1 Metio3 — O6uonmornuecknii cMbici. Meio3l — penykunonHoe nene-
[1K-3 Hue. Meiios |l - sxBarmonnoe aenenue. Tumbl Meiio3a. YpoBHH pe-
TYJISIUH.
[1K-1 OHI0penpoaYKIHS
[1K-3
IK-1 HcTounnky WHBOJIOIMK OHTOTEHE30B (CTapeHue).
I1K-3
[1K-1 I'enernuecku 3amporpaMMupyeMble MyTH THOENIH KIETOK: Mpo-
[1K-3 rpaMMHpPYEMBI HEKPO3, aronTo3, ayTodarus, MUTOTHYECKas KaTa-
cTpoda, anonTo3/HeKPO3HbIE KOHTUHUYMBI.
Kpurtepun oneHuBaHus 3HAHUIN CTYJACHTOB N0 JMCIUILIHHE
Ne i/ Bun gesareasnoctn MakcumainpHoe Koi-Bo MakcumanbHOe
KOJIMYECTBO Oal- 3aHATHI KOJIMYCCTBO
JIOB 3a 3aHsTHE 0aJuIoB 1o HUC-
OUITINHC
1. Iocenienne aexuui 1 2 1
2. [ocenienne 3aHATHH 2 10 2
3. Pabora Ha 3aHATHH: 13 10 130
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- camocTosTenbHas pabora; 7 70
- paboTa y 10CKWY; 3 30
- Pe3yJIbTAT BHITIOJIHEHUS] IOMaITHeH paboThl 3 30
4, WuauBuayanpHOE 3a1aHKe - - 0
5. KonTponbHOE MeporpusTiue pyoesKHOTO KOHTPO- 40 1 40
st
6. DK3aMeH 78 78
HUTOI'O: | 3 3a4eTHbIC €IUHHUIIBI 300

KpuTtepun BbICTaBJ/IeHUs IK3aMeHA

Ot 55 no 78 6amnoB:

OOyuaromuiicsi B TIOJIHOH Mepe BiaJeeT MOHATUSAMHU, (GaKTaMH, TEOPUSIMH U METOJIaMU
OMOTEXHOJIOTHH Kak Hayku. OTBET MU3NIaraercsi 4eTKO, JJOTHYHO, QpTyMEHTUPOBAHO, C UCIIOIB30-
BaHHWEM HAYYHOW TEPMUHOJIOTHH.

Ot 30 10 54 6a10B:

OOyuaromuiics TOCTaTOYHO XOPOIIO BIaJEET MOHATHAMH, (pakTamMu, TEOPUSIMU U METO-
JaMHU OMOTEXHOJIOTHH KaK HayKH, IIPH ITOM JOITYCKaeT HEOOBIINEe HETOYHOCTH B OTPEICIICHUN
MOHSTHI, YCTAHOBJICHUU JIOTUKH B3aHMMOCBSA3€H; MOXKET, UCX0/1 U3 (aKTOB, BBIACIUTH CYIIECT-
BEHHBIC MTPU3HAKH 00BEKTa WK siBJIeHUsI. OTBET 000CHOBAHHBIMN, JIOTUYHO CTPYKTYPHUPOBAHHBIH.

Ot 15 10 29 6a10B:

OOyuaronmiicss JEMOHCTPUPYET MPOOENbl B 3HAHUK Y4EOHO-TIPOTPaMMHOTO MaTepuaa.
OTBeT cXxeMaTHYHBIM, IMEIOT MECTO peUYeBbIe OIIMOKHU, HapyIIeHa JIOTHKA U3JI0KEHHsI MaTepra-
na.

Ot 0 10 14 6a10B:

OOy4aromuiicss He BIIJiceT HAyYHBIMHA TOHSITHSIMH, TIPEJCTABICHUSIMH 110 TEME JHUCIIHTI-
JIMHBI; HE MOKET BBIICTUTH CYIIECTBEHHBIC MPU3HAKU 00BhEeKTa WU siBieHUs. OTBET He0OOCHO-
BAHHBII, HEMOTUBUPOBAHHBIN, A3BIK U3J105KEHUS CKY/IHbI, HCHAYYHbIN.

N TOroBbIM KOHTPOJIEM SIBJISIETCS IK3aMEH.

OlIEHKA KOJIN4ecTBO 017108
COTJIIMYHOY 271300
«XOpOILIO» 211 - 270
«YAOBJIIETBOPUTEIBHO» 151 -210
«HEYJOBJIETBOPUTEIILHO» menee 150

3.2. Tecrossbie 3aganus (ITK-1, ITK-3 3HaTh)

1.Hykneomuo — smo monomep

1. 0EJIKOB;

2. HYKJICHHOBBIX KUCIIOT;

3. KUPOB.

2.Ilonunenmuo obpaszyemcs nymem.

1. B3aUMOJICHCTBUSI aMUHOTPYII IBYX COCETHUX aMUHOKHUCIIOT;

2. B3aUMO/ICHCTBHSI aMHUHOTPYIIIBI OJTHOM aMHUHOKHUCIIOTHI U KapOOKCHIILHOM TPYIIITBI
JIPYrol aMUHOKHUCIIOTBHI;

3. B3aUMO/ICHCTBHUS KapOOKCHIIBHBIX TPYIII JABYX COCETHHX AMUHOKHUCIIOT.

3.benku akmuH u MUO3UH 6bINOIHAIOM QYHKYUIO:
1. TPaHCIOPTHYIO;

2. 3allUTHYIO;

3. COKpaTUTEIHHYIO.
4.Bo3MOJCHBIX MPUNTIEMO8:
1. 64,

2. 28;
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3. 72,
5.Bmopuunas cmpykmypa J[THK 6vina omxpoima:
1. Harancom u Cmutom
2. Yorconom u Kpukom
3. OBepu, Mak-Jleonom u Mak-Kaptu
6.Yuacmok, pazoenarowuii 06e HyK1e0CoMbl, HA3bIBAIOM!
1. COJICHOWI;
2. JIMHKED;
3. THUCTOH.
7.C pubocomoii 83aumooeticmgyem nemisi mparncnopmuou PHK:
1. Juruapoypuaunosas
2. [IceBnoypununoBas
3. JononuurenpHas
8.Cunmes douepnux yeneii /[HK ocywecmensemcsi:
1. ot 5' konua k 3/ KOHILY;
2. or 3/ KOHIIA K 5/ KOHILY;
3. Ha BeyIlEeW U OTCTAIOLIEH LEMNsX HalpaBJICHUE CUHTE3a IPOTUBOIIOIOKHO.
9.Tpanckpunyus — smo:
1. [Tpouecc camokonupoBanus JIHK ¢ oOpa3oBanueM 2 WICHTUYHBIX JOYEPHUX MOJIE-
Ky,
2. [Iponecc nmepenuceiBanus nHpopmanuu, coaepxkamieiics B PHK, B dopme JTHK.
3. [Ipouecc nepenuceiBanms nHGopmanmu, conepsxkamnieiics B JJHK, B hopme PHK
10.Pubocomul 6 npoyecce mpanciayuu cOeOUHIIOMCs 8 CMPYKMYypPy, HA3bl8AEMYIO:
1. mepoxosatas JI1C;
2. MOJINCOMA,;
3. MOJIUMED

11.Vuacmox na 6onvwoti cyouacmuye pubocomol, 20e 10KAAU3YEMCA CMPOAWULICS NENMUO,
HA3bI8AEMCA:

1. aMUHOAITUJIbHBIMN;
2. MEeNTHINIHHEIN;
3. VHULUUPYIOLIHH.

12.ITocmasbme 6 HYHCHOU NOCIEO0BAMENLHOCU YPOBHU KOMAAKMUZAYUU XPOMATNUHA:
. XpPOMOHEMHBIH, HYKJI€OCOMHBIN, CynepOUTHBIH, TeTeIbHO-TOMEHHBIN, XPOMOCOMHBIN
. HyKJIEOCOMa, CYIepOH /I, IIeTeIbHO-TOMEHHBIH, XpOMOHEMA, XpOMOCOMa
. CynepOu 1, meTenbHO-IOMEHHBINH, XpOMOHEMA, XpOMOCOMa, HyKJIeocomMa
. HyKJIEOCOMa, CYIepOu I, XpOMOHEMa, MeTeTbHO-T0MEHHBIH, XpOMOcoMa
. HyKJIEOCOMa, CYNepOu /1, MeTeIbHO-JOMEHHBIH, XpOMOCOMa, XpOMOHEMa
13.Mooenv cmpoenus niazmamuueckou memoparvl «0ymepopooa» npeoroHcuIu
I'pennens u PoGeprcon
I'oprens u laycon
I'oprens u I'pengens
Haycon u Jlanuenu
. Pobeprcon u laycon
14.Cmena monexyn imunuoos opye 0mHocumenbHo opyea 8 npeoeiax MOHOCI05 Nia3mamuye-
CKOU MeMOpaHbl HA3b18AEMCA
['om
Kunr
O nun-duon
JlarepanbHas quddy3us
Tpanc

O~ wWN - WA W=

asrONE
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15.1 nukokanuxc gpopmupyrom
YrieBoabl+0enku
VY TneBoAbI U IbI
YTI1eBOABIHKUPHBIE KUCIOTHI
VYTI1eBOIBIOCIKY, YTIIEBOABIHITNATIH B
YTrneBoapI+0enku, yriaeBoIblHKUPHBIE KUCIOTHI
1 6 Kaxkorti konmaxm obecneuugaem KOMMYHUKAYUUOHHOE COEOUHEHUE KIIeMKU, YYaACmaEyoulet
8 NPAMOU nepeodaye UOHO8 U MAbIX MOJIEKY (KapOuomMuoyum)
JnecMocoma
3aMOK
MPOCTOM
TJIOTHBIN
HIeNIEBOM
17 Buvibepume npumep pubocomst npokapuom
50S+30S=80S
60S+30S=80S
50S+40S=70S
50S+30S=70S
60S+40S=80S
18 Onpedenume munvt huramMenmos 8 3a8UCUMOCIU OM OUAMEMPA: MUKPOMPYOOUKU
10 am
6-8 HM
~25 HM
9 M
~20 M
19 Buibepume benok, komopwiii sa6n15€emcs npedcmagumenem nPoMeHCymoYHblX 60J10KOH
Bumentun
Bunnun
Cnextpun
[uroxanasun
dannonauH
20.K saxyonsiprotl cucmeme He OMHOCAMCI OPeAHELLbl
ITepoxcucomsl
JInzocomer
oP
Pu6ocompl
Amnmnapar ['onbmxu
21 benku, komopvie oopmupyrom noposwiii Komniekc, Ha3vl8arOMcs
I'moGynsipuble
OubpuIIspHbIE
MAR-6enku
NMniopTuHsI
Hyxneonopunst
22 Bvibepume me ¢pynkyuu, komopule gvinoansem azpanyasapusii IP
1. TPAHCHOPT BEUIECTB U OMOCHHTE3 OENKOB
2. JIETOKCHKAITUS U CUHTE3 (DEpMEHTOB
3. JNETOKCHUKAIHS, TPAHCTIOPT BEUIECTB, CHHTE3 TJIMKOTCHA, JIUITH]IOB
4. CUHTE3 TJIUKOTeHAa U OEJIKOB
23.3a cuem ye2o noodepacusaemcs pH=5 6 ruzocomax ona unaxmusayuu pepmenmog?
1. noHoB O,

e

U"P.‘-'J!\’!—‘ S"'PS-’J!\’!—‘ U"PS-*’!\’!—‘ U":“S*’!\’!—‘ agrwpdE

e
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2. noHos N

3. nonoB C

4, noHoB H

24.Teopus mapeunomomuu On08HUKO8A 00BsACHAem pabomy

1. «CUETUYUKA» KICTOYHBIX JICJICHUN

2. T'€HOB JIOJITOJIETUS

3. TPOSIHCKUX T€HOB

4. cnenu(UIecKux XpoMoCcoM

25 )Kusnennwlil yuxin kiemxu exkitouaem 6 ceosi

1. Go+G1+S+Gr+M

2. qacte G1+S+Go,+M

3. Gotuacts G1+S+G,+M

4, GotG1+G,+M

26.Memacma3zuposanue — 5mo

1. IIPOHUKHOBEHUE OIMYXOJIEBBIX KIETOK B 3JJ0POBYIO TKaHb

2. oTepsi KOHTAKTHOT'O TOPMOKEHUS

3. HU3MEHEHUE ITUTOCKEIeTa

4. 00pa3oBaHNE BTOPUYHBIX 0YArOB OITYXOJICBOTO POCTa B 3JOPOBBIX TKAHSX

21.Hyxneocoma sxnrouaem 6 ceds

1. HErMCTOHOBBIN KOp, JInHKepHYo JJHK

2. Hj, rucron, nuakepnyro JJHK
3. JAHK, Hj, ructons

4. TUCTOHOBBIN KOp, MMHKepHYyto JTHK

28.B rakoti 30He saopviuka pacnonodcenvl PHK-mpanckpunmot?
1. cJ1a000KpaIIeHHON

2. bubpuspHOH

3. IPaHyJIIpHOU

29.Kak Ha3zviearomces Oenku, KOmopwle NpUcOeOUHsAIm pubocomy K Memopane epanyisapHo2o
9P

1 pubodopuHbI

2 prOO3UMBI

3. YH3UMBI

4 OEJIKU — CTBIKOBKH

30.7Iomox membpam 6 kiemxke RPOUCXOOUM 8 HANPAGLEHUU ...

1. anmapar ['onbku — arpanyisapHbiil OP — rpanynapHelil OP — rmuiasmaruueckas MeM-
Opana

2. rpanyssipHbiid OP — anmapat ["onbpku - mima3maTudeckas MeMOpaHa

3. ia3MaThueckas MeMOpana — anmnapat [ oibpku — rpanyssipHblil OP

4. arpanyysipabiil OP — anmapar ['onb/pku - mia3matudeckas MmemOpaHa

30.Kaxkue npoyeccel ocywecmensiiomes 6 npogasy mumosa?

1. (dopMHpOBaHHE MUTOTUYECKOTO anmapara, peKOHCTPYKIUS sipa U sAPBIIIKA, PETIu-
kanusa JJHK

2. (dbopMHpOBaHHE MUTOTHYECKOTO afiapara, peopranu3amus sjipa, IeMOHTaX spPHIIIKa,
CIUpau3alus XpoMaTHHa

3. JEMOHTAX sI/Ipa, SAPBIIIKA, MUTOTHYECKOTO alapaTa U CIUpaIn3alus XpoMaTuHa

4. PEKOHCTPYKIIMSI MUTOTUYECKOTO arnapaTa 1 XpoOMaTHHA, PEOpraHu3alus spa u si-
pBIIIKa

32.Xonopuom kax HumesuOHbvlll pemuKy1ymM npeoCcmaeiet 8

1. KapIMOMUOIIUTAaX, Heu(p(epeHITUPOBAHHBIX KIETKAaX

2. cuMILIacTax v Henu(hepeHITMPOBAHHBIX KICTKAX
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3. KapAMOMHUOIIMTAX, Y XJIOPEILJIbl, B CUMILIACTaX
4. BCE BAPUAHTHI BEPHBI

33.B cmpoenuu manoi cyoveounuybl pubocomovl Hem
1. pebpa

2. TOJIOBKHU

3. ieu

4. Tena

34.Jlamuna — smo

1. OenkoBas MJIACTUHKA sJIpa ¢ XpPOMAaTHHOM

2. OesKoBast MJIACTUHKA

3. COKpaTUTeNbHAs IJIACTHHKA

4. XPOMAaTHH

35.Mumoxonopuanvusiii cenom boecam

1. r-y

2. I-11

3. V-11

4. I-A

Kpurepun u mkaabl OueHKH:

- KPUTEPUU OIIEHUBAHMSI — MTPABUIILHBIE OTBETHI HA TTIOCTABJICHHBIE BOIIPOCHI;

- IOKa3aTesb OLIEHUBAHUS — IMPOLIEHT BEPHBIX OTBETOB HA BOMPOCHI;

- [IKaJ1a OLEHUBAHUS (OLIEHKA) — BbIIEIEHO 4 YpOBHS OLICHUBAHUSI KOMIIETEHIIUI:
BBICOKM (0TJIMYHO) - Ooniee 80% mpaBUIBHBIX OTBETOB;

A0CTATOYHBIN (Xopomio) — oT 60 10 80 % NMpaBUIBHBIX OTBETOB;

NMOPOroBbIi (YI0BJIETBOPHUTEJIbHO) — OT 50 10 60% MpaBUIBHBIX OTBETOB;
KpUTHYecKHii (Hey10B1eTBOPUTEIbHO) — MeHee 50% MpaBUIIbHBIX OTBETOB.

3.3 [Ipumepusbie curyanmuonnsie 3aaaun (IIK-1, IK-3 ymers)

MUKpPOCKOT YCTaHOBJICH HANpPOTHB BKJIIOUYEHHOTO HMCTOYHHKA HMCKYCCTBEHHOTO OCBEIICHHS,
OJIHAaKO, T0JIEe 3pEHMSI B OKYJIsIpe TeMHOe. UTo cienyeT npeAnpuHATh U B KaKOH MOCIe0BaTeNb-
HOCTH, YTOOBI IT0JI€ 3PEHHs CTaJI0 MAaKCUMAaJIbHO OCBEIICHHBIM?

[Tpu 6obIIOM YBETUYEHUH OOBEKT BHIMJISIIUT HEYETKUM IMPH JIFOOBIX MOJOKEHUSIX MUKPOBHUHTA.
OObsicHUTE TTOCIIEA0BATENBHOCTD BAIIUX JACUCTBUN MO BHIXOAY U3 TAKOM CUTYaIUH.

B none 3penus BugHO nHOpOoHOE Tesno. Kakum 00pa3oM MOKHO OMpPEETUTh €ro JOKAIU3aIHIo
(mpenapar, JInH3a 00BEKTHBA, JIMH3A OKYJISIPa) U YIY4IIUTh KAYeCTBO N300pakeHus?
MHUKpPOCKON YCTAaHOBJIEH HANpPOTHB BKJIIOYEHHOTO HCTOYHHMKA MCKYCCTBEHHOTO OCBELICHHS.
[Tone 3peHus ocBelieHo HepaBHOMepHO. Habmiomaercst pasnokenue ceta (nudpaxuus). Uro
cllefyeT NMPeIPUHATH ISl BbIX0/1a U3 MOA00HOH cuTyaruu?

[lpr ManoMm yBETUYEHWH MHUKPOCKOIIA TOJIY4E€HO KadyeCTBEHHOE H300paxeHne oOwekTa. [Ipm
nepexose K pacCCMOTPEHHIO 00BbeKTa MpU OOJIBIIIOM YBETMYEHUH MUKPOCKOMA JIMH3a 00BEKTHBA
yIIApaeTcsi B MOKPOBHOE CTEKJIO M HE MOXKET MPHHATh HOpMallbHOE mMoJjokeHne. OObscHUTE
OPUYMHY JTAHHOTO JAe(deKTa M MOCIe0BaTeIbHOCTh BaIlIUX JEHCTBHM MO BBIXOAY U3 TakOW CH-
Tyaluu.

Ecnu Bo BpeMs MUTO3a y 4elloBeKa He pa3oluiach ofHa nmapa xpomocoM? iBe napbl? CKOJIBKO
XpOMOCOM OYZET B JOUYEPHUX KIIeTKax?

B kynbType TKaHU yeloBeKa MPOU30ILIa STUMHHALUS OAHON XpOMOCOMBI. CKOJIBKO XpOMOCOM
OyZeT B IOYEPHUX KJIETKaxX IOCIe MUTO3a (PAaCCMOTPUTE BO3MOXKHOCTh JMMUHAIMK B Pa3HBIX
¢azax muto3za)?

[TutodoTomeTprueckue ucciae10BaHNs BEISIBIIIN B IEYEHU OJHO- U ABYXbSAJACPHBIC TETPAIIIONI-
HbIC KJIeTKU. Ha kakoil asze TeueHre MUTO3a OBLIO HE 3aBEPILICHO B TOM H B IPYTOM ciry4ae?
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OKCIEpUMEHTAIBHBIM BMEIIATEIbCTBOM KIIETKY HMCKYCCTBEHHO DasfeiMiIM Ha JIBE 4acTU - C
aapom u 6e3 saapa. KakoBa )KHU3HECTIOCOOHOCTh 3THX YacTeH KIETKH?

B knerke BuaHbI GUrypsl AByX AodepHux 3Be3. Kakas sto ¢aza murosza?

[Tpr MUTOTHYECKOM JIEJICHUU COMAaTHUECKON KIIETKU 4eJI0BEKa 00pa30BajHCh TOUYEPHUE KIETKH.
Kaxoit Habop XpoMocoM OHU UMEIOT?

Krnerka Haxoautcs B MuTo3e. [IporcxoauT i B HEl Ipu 3TOM CHHTE3 OeNKoB Ha "dKcrmopt'?
KosinyecTBEHHBIM METOIOM ONPEAEIWIN, YTO B A1pe MHTep(ha3HOW KIETKH COAEPIKUTCS YABO-
enHoe koinuectBo /JJHK. B kakoM nepuojie KI€TOYHOTo IUKJIa HaXOJUTCs KileTka?

[Tocne 06pabOTKH KIETOK B KyJIbType TKaHH KOJXMLIMHOM HMCCIIEI0BATENH IepecTail HaXOIUTh
JeISAIIMecs: KIETKU. YeM 3TO MOXKHO OOBSCHHUTD, €CIIM U3BECTHO, YTO KOJIXHUIIMH pa3pylliaeT Ty-
OyJIMHOBBIE (PUITAMEHTHI?

MoXHO 1M CKa3aTh, YTO MEXAY ABYMS JHOOBIMH XPOMOCOMaMHU B OJHOW KIJIETKE B TEUECHHE
npoda3zbl NEPBOTO JIEJIEHUS MeH03a UJET KOHbIOTaIHs?

Bo Bpemsi aHoManbHOro Melo3a B UCXOJHOW KIJIETKE YejoBeka ¢ 46 XpoMocoMaMM OJHa Hapa
TOMOJIOTMYHBIX XPOMOCOM HE Pa3olLuIach K pa3HbIM nomtocam. K uemy ato npusener?

B pesynbrare snmuMuHanMM OJHONW M3 XpOMOCOM B MeHo03 Berymaer kietka tuna XO, rae O
03HA4aeT OTCYTCTBHE XpOMOCOMBI. Kakue KJIeTKH [oslydarcs B pe3yibTaTe Meno3a’?

C nomotsio MOppOMETPUH MOTYIECHBI CPABHUTEIBHBIC JJaHHBIC O TUAMETpe SHIEKIETOK KypH-
I[bl, Yepernaxu, KOIKU U yelloBeka. Mex1y KakUMHU U3 HUX HallleHbl pa3iuyus U Kakue ONHU3KU
10 3TOMY noka3zaTento? OObsICHUTE To4YeEMY?

B cnope oauMH CTyAeHT yTBep)KIal, YTO 3MIOTa COAEPKUT TaIUIOMAHBIM HabOp XpOMOCOM,
BTOPOI1 10Ka3bIBal, YTO AUILIONAHBIN. OOBSICHUTE KTO U3 HUX IIPAB.

Ha snextpoHHOl MHKpodoTorpadun yyactka criepMaro3oujia BHJIHA LIEHTPHOIb C OTXOJSIICH
oT Hee akcoHemoi. Kakoit 3To oTen criepmato3onma?

Ha xakux ¢a3zax crmepmaroreHesa MOJIOBbIE KJIETKM HamOoOlee 4yBCTBUTEIbHBI K JCHCTBUIO
noHusupytouei paauanun? C 4em 3To MOXKET OBbITh CBA3aHO?

OnuH CcTyoeHT yTBEp)KIall, YTO aKpocoMa CIepMaTo3oMja - 3TO INPOM3BOAHOE KOMILIEKCA
["onbaku; Ipyroi cuuTall, 4To aKkpocoma SIBJISI€TCSl aHAJIOIOM JIM30COM; TPETUH CTYJIEHT BbICKa-
3aJ1 MHEHUE, YTO B HEll cofieprkaTcs TuApoauTHdeckre pepMeHThl. OLIeHUTE 3TH CYKICHUS.

KpuTepml N IIKAJbI OIICHKH

- KPUTEPUH OLIEHUBAHMS — TPABUJIbHBIE OTBETHI HA TIOCTABJICHHBIE BOIIPOCHI;
- I0OKa3aTesb OLIEHUBAHUS — IIPOLIEHT BEPHBIX OTBETOB HA BOIPOCHI;

- [IKaja OIeHUBaHUs (OIIEHKa) — BbIIETICHO 4 YPOBHS OIICHUBAHUS KOMITETEHITHI:
BBICOKHIi (0T/IMYHO) - Oosiee 80% TpaBUIIHHBIX OTBETOB;

AOCTATOYHBIN (Xopomo) — oT 60 10 80 % NpaBUIBHBIX OTBETOB;

NOporoBblii (yA0BJIeTBOPUTENbHO) — OT 50 10 60% mNpaBUILHBIX OTBETOB;
KpUTHYeCKHH (Hey10BJIeTBOPHUTEIbHO) — MeHee 50% NpaBUIbHBIX OTBETOB.

3.4 PefiTHHTOBBINi KOHTPO.JIb YCBOCHHUS 3HAHMIA

PeiiTuHrOBast OlIEHKA MpEIyCMaTPUBAECT UCIOJIb30BAHUE BECOBBIX KOA(P(PHUIMEHTOB I TEKY-
IETO ¥ MMPOMEKYTOYHOTO KOHTPOJIS 3HAHUH CTYJEHTOB TI0 UTOT'aM OCBOCHHUS AUCIUTUINHBL.

VYcneuHocTh U3y4eHus: AMCUUIUIMHBI B CPETHEM OIIEHUBAETCSI MAKCHUMAJIbHOM cyMMOil OaoB
— 100. UtoroBas oreHka (3a4T€HO) BBICTABIISIETCSA MPU HAOPAHHOM PEHTHHIE 3a CEMECTp HE HU-
xe 50 6aoB.

Bo Bpemst Tekymieit arrectamuu (T.€. OIEHKH pabOThI CTYJIEHTA B TCUEHUE CEMeCTpa) OIICHUBA-
€TCs: MOCeIaeMOCTh U paboTa Ha CEMHHAPAaXx; BHIMOJIHEHNE CAMOCTOSITEIbHBIX pabOT; BBITOIHE-
HUE JIOMAIIHUX 3aJaHHil; UTOTU KOHTPOJIBbHBIX pabOT, TEKYIIHI TECTOBBIA KOHTpPOJb; PYrHe
BUBI paboT, onpenesieMble IPenoiaBaTeseM t T.11.
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(I)OpMI/IPOBaHI/Ie HTOT0BOM OLIEHKH MAaruCTpaHTOB 110 JUCHUIIJIHHE

Hj\fne Conepxane padoTe! bammsl Kom-Bo Hroro
1. ITocemnenne ayMTOPHBIX 3aHATHIA 1 36 36
2 Texyuuii KOHTPOJIb 3HAaHUM (TECTUPOBAHUE, pelle- 10 5 20
" | HUE CHTYaIMOHHBIX 3a/1a4)
3. DK3aMeH 12 2 24
3auer 20 1 20
Hroro 100

3.5 Ilepeuens KOMIeTeHIHIi ¢ yKa3aHHeM 3TanoB UX (JOPMHUPOBAHUSI B Mpolecce
OCBOEHMS THCIUIIHHBI

Noe ceme- JIMCIUTIINHBL Ko xommeTeHIMmM
cTpa [IK-1 I1K-3
3 MeMOpaHHBIC OPTaHOU bl U IIUTOCKEIIET + +
2,3 CoBpeMeHHbIE METO/IbI OMOJIOTrMYECKOI0 UCCIIEN0- +
BaHUS
3 Kapuonorus + +
2,4 [1pon3BOICTBEHHAS MPAKTHKA +
["ocynapcTBeHHas UTOTOBast ATTECTAIIUS + +
1 CoBpeMeHHas SKOJIOTHSI U TTI00aTbHBIE HKOJIOTHYe- +
CKHE MPOOIIEMBI
3 V3MeHYHNBOCTE M ABOJIIOIHS OHTOICHE3a +
3 OCHOBBI pallMOHAILHOTO MPUPOJIOTIOIH30BAHHUS +
3 OxpanHa npupoIsI +
2 YyeOHast mpakTHKa +
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