MununcreperBo npocseuienus Poccuiickont @enepanuu
®denepanbHOE TOCYIapCTBEHHOE OI0JKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«Y IbSHOBCKUY I'OCYapCTBEHHBIN I1€1arOrMYeCKUN YHUBEPCUTET
uMmenu M. H. YaesgnoBa»

(®T'BOY BO «Yal'TlyY um. N.H. YnbsiHOBaY)

daxkyIbTET €CTECTBEHHO-TEOrpaPUICCKUI
Kadenpa 6uonorun u xumuu

YTBEPX]JIAIO
LOOKYMEHT NMOANNCAH - 1
SrEQKYMENT MOATVCA | [IpopekTop Mo yueOHO-METOANIECKOH
pabote C.H. Turos
Sresonew. Tutos Copron Honsemme oo
[evcteutenen: ¢ 07.07.2023 go 28.04.2038
HUTOJOI'usl

[TporpamMma yueOHOM AUCIUTIITAHBI
[IpenmeTHO-METOAMYECKOTO MOYJIA 110 TIpoduitto «bruosorum»

OCHOBHO TIpodeccroHaIbHON 00pa30oBaTEILHON MTPOrpaMMBbl BBICIIIETO 00pa30BaHUs
— IIporpaMMBbl OakaJlaBpraTa Mo HampaBJICHUIO IMOJATOTOBKU
44.03.05 INegarornueckoe oopazoBanue (¢ ABYMs OpOMUISIMUA HOITOTOBKH),

HaIpaBJIeHHOCTH (Mpoduib) 00pa3oBaTEILHON MTPOTPaMMBbI
['eorpadus. buonorus

(ounas popma oOyueHwHs)

CocraButens: Autonona E.I.,
npodeccop kadeapbl OMOIOTHH U XUMHUHU

PaccMoTpeHO H  0I00peHO Ha 3aceJaHMM Y4YEHOTO COBETa ECTECTBEHHO-
reorpagudeckoro GpakyinbTeTa, MPOTOKOI OT «31» mast 2023 r. Ne 6.

VapsHosck, 2023



MecTo IUCHUILUINHBI B CTPYKTYype 00pa30BaTe/bHON NPOrpaMMbl

Jucuuminuza «lluronoruss» OTHOCUTCS K JIUCLMIUIMHAM oOs3arenpbHOM uvactu brioka 1.
Hucuunnuuel  (Moxynu) IIpeaMeTHO-METOAMYECKOro MOAYJs y4eOHOTO IUJIaHa OCHOBHOM
npodeccuoHaNbHOW  00pa3oBaTeIbHON IMPOrpaMMBbl  BBICHIETO OO0pa3oBaHHUA — MPOTPAMMEI
OakanaBpuaTta 1o HamparieHuto noarotoBku 44.03.05 Ilemaroruyeckoe obOpa3oBaHue (C IBYMsI
npopwIsiMA  TIOATOTOBKM),  HANpaBIEHHOCTh  (mpo¢wmib)  00pa3oBaTeNbHON  MPOrpaMMBI
«['eorpadus. buosorusy, ouHOl HOPMBI 0OyUEHUS.

JlMcuuIuiiHa ONMMpaeTcs Ha pe3yabTaThl 00ydeHHs], CHOPMUPOBAHHBIE B PAMKaX MUCIUTUTHH
Anaromust u Mopdosorusi pacteHuii, 300j0rusi 06ecro3BOHOUHBIX, OOmIas M HeopraHuveckKas
XUMHsI, YueOHas (O3HAaKOMHUTENbHas) IMpakTHKa M0 OoTaHHKe, YuyeOHas (03HAKOMUTENbHAs)
[IPaKTHKA [0 300JI0TUH.

Pe3ynbTarhl M3ydyeHUS AMCLUMILIIMHBI SBISIOTCS OCHOBOW Ui M3Y4YEHUS JUCUUIUIMH H
MPOXOXKACHHS IPAKTUK: ['McTonorust ¢ ocHoBamMu 3MOpuosioruu, ®usnonorust pactenuil, [ enerrka,
Monekynsapuas Ouosiorusi, Mukpobuonorusi, OcHOBbl OMOTexXHOJNOTHH, CUCTEMATHKAa pacTeHUH,
3o000rMsl TMO3BOHOYHBIX, AHanmuTuueckass xumus, OpraHuuyeckas xumus, Pusznueckas Hu
KoJutouHas xumus, buonornueckas xumusi, Teopust sBomroruu, OpraHuueckuii CuHTe3, Y4ueOHast
(03HaKOMMTENBHAS) MPAKTUKA IO (PU3UOJIOTUU KYIbTYPHBIX PACTCHUH.

1. TlepeyeHb NJIAHUPYEMBIX Pe3y/IbTATOB 00yyeHHs (00pa3oBaTe/JbLHBIX Pe3yJIbTATOB)
N0 JUCIHHUIIUHE

Heabw ocBoeHus ITUCHUILUIMHBI «llHTONOTHSY SBISETCS TOJArOTOBKA OakaiaBpa K padore
yauteneM Ouosioruu B 0O0meoOpa3oBaTeapbHOM mIkojie. JluciuruimHa TmpeaHa3HavyeHa JaTh
OyIylmUM YYUTENISIM TPO(PECCHOHAIBHYIO (TEOPETHUUECKYI0 M TPAKTUYECKYI0) MOATOTOBKY B
00J1aCTH TEOPUH M METOJIMKH OOYYEeHHsI OMOJIOTHH Ha Pa3IMYHBIX CTYIEHSIX 0011e00pa3oBaTeIbHOM
TITKOJTBI.

3agaveid OCBOCHHS JWUCIUILTUHBI SBIISIETCS (OPMHPOBAHWE Yy CTYIEHTA IIEIIOCTHOTO
NpeacTaBIeHuss 00 OCHOBHBIX 3Tanax CTAHOBJICHUS COBPEMEHHOW HAYKW ITUTOJIOTHUW (KJICTOYHAS
OUOoJIOTHS) M €€ CTPYKType, 00 OCHOBHBIX KAaTETOPHSX, MOHATHSIX W METOJAaX, O POJIM M MECTe
IUTOJIOTHA B TPOPECCHOHATBHON TMOJIrOTOBKE YYHUTENs OWOJIOTMM W XHUMHHU, C(HOPMHUpPOBATH
TOTOBHOCTh OyIyHIero y4uTelss OWOJIOTMM W XUMHH K 3(P(EKTHBHOMY IpEroaaBaHUIO
MPOIEIEBTHYECKOTO, 6a30BOTO M MPOPHILHBIX KYPCOB IO TIPEIMETY.

B pesynbrare ocBoeHHMs MporpamMMbl OakanaBpuara OOYYarOIIUKCS JIOJDKEH OBIIAJCTh
CIICAYIOIIMMHU pe3yibTaraMu oO0ydeHuss mo jucumiuinae «luronmorws» (B Tabmume 1
MPEJCTaBICHO COOTHECCHHE OO0pa30oBaTEIbHBIX pE3YJbTaTOB OOYYCHHS 10 JUCHUILUIMHE C
HHIUKATOPaMH JOCTHKECHUS KOMITETCHITH ).

Komnerennus u Oo0pa3oBare/ibHbIE Pe3YJbTAThI AU CHUIITHHbBI
HHIUKATOPbI ee (3Tanbl GopMHUPOBAHMS THCIHTIIIHHDI)
JOCTHKEHHS B
3HAeT ymeer BJIajIeeT
JTUCIHHUILINHE

YK-1 CnocobeH ocymecTBIATh NOUCK, KPUTUYECKUN aHAIM3 U CUHTE3 WH(pOpMAalUU, TPUMEHATh
CUCTEMHBIN NOJXOJ JUIsl PELIEHMsI IOCTABJICHHBIX 3aJa4

YK-1.1, OP-1
JleMoHCcTpUpYyeT JemoHcTpUpyeT
3HAHHE 3HaHHE
ocoOeHHOCTeH ocoOeHHoCTeH
CHUCTEMHOI'0 U | CUICTEMHOI'O u
KPUTHYECKOTO KPUTHUYECKOTO
MBIIIJIEHMS], MBIIIIJIEHMS,

apryMEHTHPOBAHHO | apr'yMEHTHPOBaH
¢dbopmupyer HO  Qopmupyer




COOCTBEHHOE
CYXJICHHE U OICHKY
uH(pOpMaIny,
MPUHAMACT
000CHOBAHHOE
pelieHue

COOCTBEHHOE
CYXJICHHE
OIICHKY
uH(pOpMaINH,
MPUHAMACT
000CHOBAHHOE
pelieHue
obnact
I{UTOJIOT UK

YK-1.2; [Ipumensier
Jorudeckue  (popmel
" MIPOLICTYPHI,
CrocoOeH K
pednexcun o
MOBOlY
cOOCTBEHHOM "
qyKOH
MBICITUTEIILHOM
NESTETLHOCTH

OP-2

JIOTHYCCKUC

[Ipumensier
dbopmMbl  H
MpOIIeNyphl, CHOCOOEH K
pebrekcun 1O  TOBOAY
COOCTBEHHON U  4YyKOH
MBICITUTEIIbHOU
JeSITeTbHOCTH B
[IUTOJIOTHU

YK-1.3;
AHanuzupyet
HWCTOYHUKU
uHpopmanuu c
LENbI0  BBISIBIICHUS
WX TPOTUBOPEUYUH M
MIOMCKa
JIOCTOBEPHBIX
CY)KJICHUHN

OP-3 AnHanmuzupyer
HUCTOYHHUKHU

uH(pOpPMaLlUK C LEJbIO
BBISIBJICHUS ux
MPOTUBOPEUHNIA u
MOUCKa  JOCTOBEPHBIX
CYXJICHUHN B
HuTonoruu

IIK-1 CnocoGeH ocBauBaTh U HCIMOJIb30BaTh TEOPETUUECKUE 3HAHUS U MPAKTHUECKUE YMEHUS U
HAaBbIKU B ITPEeIMETHON 00JIaCTH MPH pelIeHUH MPodhecCHOHAIBHBIX 3a/1au.

IIK-1.1; 3Haer
CTpYKT};py COCTaB U OP-4 3uact

y CTPYKTYPY,
U JTAKTHYECKUE

cocTaB u

€IMHUILIBI

. JUJTAKTHYECKUE
IIPEMETHO S
obnactu

LIUTOJIOT MU

(mpenogaBaeMoro
peaMETa).
IK-1.2; Vmeer
OCYILLECTBIATh OP-5 Ymeer
oT0op y4eOHOr0 OCYIIIECTBIISATH oT0Oop
COJIepKaHUs AJIS €ro yueOHOro CoJiep KaHus
peanu3anum B Ul ero peajaus3aluud B
pasnuyHbIX (popMax Pa3INYHbIX ¢bopmax
o0OyuyeHus B 00y4yeHHs B COOTBETCTBUU
COOTBETCTBUU c ¢ TpeboBanusmu DPI'OC
TpeOOBaHUAMU 00
dI'0C 00
IIK-1.3; OP-6 /lemoHcTpHupyeT
JleMoHCTpHpYeT yMeHue pa3padarbiBaTh
yMeHue pasnuyHbIe bopmbI
pa3pabarbIBaTh y4eOHBIX 3aHATHUH,
pasnuyHble  QOPMBI OPUMEHSTh  METOJbI,
y4eOHBIX  3aHATH, OpUEeMBbl M TEXHOJOTHU




MIPUMEHSTh METO/IBI, 0o0ydeHus, B TOM YHUCIIC
[IPUEMBI u nH(OPMAITMOHHBIE
TEXHOJIOT U
oOyueHusi, B TOM
qucie
MH(GOpPMAIIMOHHbIE
IIK-3 Crocob6eH (opMHUpOBaTh Pa3BUBAIOIIYI0 O0Opa30BATCIbHYIO Cpeay JUIS JTOCTHIKCHUS
JUYHOCTHBIX, TPEAMETHBIX W  METanpeIMETHBIX PpPe3yIbTaToOB OOYYEHHUS CpeICTBAMU
MIPETIOJaBAEMBIX YI€OHBIX TIPEIMETOB
OP-7 Bnageer
IK-3.1; Bmaneer
ciocobamu
criocobamu
WHTETpaIiu
WHTETPAIuN
y4eOHBIX
Y4€OHBIX MPEIMETOB
MPeIMETOB  JIIs
JUIS ~ OpTraHu3aIun
. OpraHu3aIuu
pa3BHUBAIOMICH .
. pa3BUBaroIIeH
yaeOHO N
yaeOHOH
JESITeIILHOCTH
. | IeATEIILHOCTH
(uccenoBaTenbCKOU
N (uccnenoBarenbe
MIPOEKTHOM, . 9
. KOW, TIPOCKTHOM,
IPYINIIOBOM U JIp.) .
IPYNIOBOH U JIp.)
IK-3.2 Vcnonp3yer
00pa3oBaTeNbHbBIN
P OP-8 Hcnons3yer
MTOTCHITHAT 9
. 00pa3oBaTeNbHbII
COLIMOKYJIbTYPHOU
MOTEHITHAI
Cpedpl perumoHa B .
COLIMOKYJIBTYPHOH  CpeJIbl
MPETo1aBaHuM
pervoHa B TPEINoaBaHUU
(mpenMera 1o
(mpenMerta 1o mpoduIII0) B
poduIio) B - N
. yueOHOM 1 BO BHEYPOUHOI
yaeOHOW U BO
. JeSITeTbHOCTH
BHEYPOYHOM
JeATEIbHOCTH

1.O6beM TUCHUILUIMHBI B 32YeTHBIX €IMHUIIAX € YKA3aHHEM KOJMYeCTBAa aKa/JeMUYeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aliuxcs ¢ mnpemnojgaBarenaeM (1o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 PadoTy 00y4ar0IIMXCSA
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3. Copep:xaHue IMCUUILINHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKA/IeMUYEeCKUX YaCOB M BUAOB Y4eOHBIX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOJUYECMEA AKAOEMUYECKUX YACO8 U
61008 YUeOHBIX 3aHAMUTL




IPUMEPHBII TEMATHYECKHWM IVIAH JIACIHATIIVHBI
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3 cemecTp
Monyns 1. Benenue B nutonoruto. [lnazmMariueckas MmemOpaHa. 5 - 10 12
Monyns 2. BakyonspHas cuctema KieTku. OnopHO-ABUraTeNbHbII 6 - 10 13
anmapar KJIeTKH.
Monyns 3. Cuctema sHeproobecneueHus KieTok. SAapo. 7 - 10 14
Monynb 4. Matpuunslie cunTe3bl. Kitierounas nponudepanms. 6 - 10 14
[Taronorus KJIETKH.
Hroro: 24 - 40 53

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OucCuuniuHol
Kpatkoe conep:kanue kypca (3 cemecTp)

Monayas 1 Beenenue B nurosioruto. Ilnazmarnyeckass memoOpana.

Beenenue. [Ipeamer knetounoit 6mosorun. Ilpeamer u 3amaun mutosiorun. OnpenencHue
nousatus «Knerka». CraHoBieHHe OMOJIOTHN KJIETKH Kak Haykd. OCHOBHBIE MTOJIOKEHUS KIETOYHOMN
Teopuu. MeTonbl uccienoBanns Ouosoruu kieTku. CBeToBass MUKPOCKOMHS. METOobl CBETOBOM
MHUKPOCKOTIMH. JEKTPOHHAs MHUKPOCKOIHUS — TPUHIUAN METOJbl, TPAaHCMHUCCHOHHAS W
CKaHHUpYIOIIas MHKPOCKOTIHSL. KonTtpactupoBanue 0OBCKTOB, YIABTPAMUKPOCKOTIUS,
3aMOpaXKMBAHUE — CKaJbIBaHWE. VIMMYHOTHMCTOXMMHUYECKUE METOJbI HUCCICAOBAHUN — TPUHIUI
MeToga. Meron aBropaamorpaduu. dDiyopecueHnus. Merox rubpuausammu in - Situ.
OpakIMOHUPOBAHUE KJIETOK UM KIETOYHOTO COJEPKUMOro. MeTol KIETOYHBIX KYJIBTYD.
Hurodoromerpus. Knerounas nrxeHepus. DBOJIOLUS KICTKH.

IlnazmaTnueckas memOpana. Mcropuss MemOpaHosioruu. Mojaenu IuIa3MaTHYECKUX
MeMmOpaH, oOmmas XapaKTepUCTHKAa M XHMHYECKHE CBOWCTBA JKHUJIKOCTHO-MO3aWYHON MOJIEIH
1a3MaTu4eckoi MeMOpanbl. CTpyKTypHasi OCHOBa MeMOpaH: TBOMHOW CJIOW JMMHUIOB M OelKa.
JlatepanbHas MOJBUKHOCTh U ACCUMETPUYHOCTh MOJIEKYI. Pa3nuuHbie cBOWCTBA pa3HbIX MEMOpaH.
OyHKIMM T1a3MaTHYecKoi MeMOpaHbl. bapbepHO - TpaHCOpTHAs poJib. | JTMKOKAIMKC, KOPTEKC.
TpancMeMOpaHHBIIT TEpEeHOC HWOHOB U HU3KOMOJEKYJISPHBIX COCOUHEHHH. Be3ukynspHbIii
TpaHcropT (3HII0- U AK301MTO3). Crienuduueckuii YHAONUTO3. PenenTopHas posb Imia3MaaeMMBI.
BaumoselicTBue ¢ CUTHAIBHBIMH MOJIEKyJaMH. MEXKIETOYHOE y3HaBaHUE. ANTre3uBHbIC OEIKU
(CAM- Genku, cell adhesion molecules): kaarepusbl, *MMYHOTIOOYIMHOTIOAOOHBIE, CEICKTUHBI,
HHTErPUHBI, OEKH TJIAaBHOTO KoMIuiekca ructocoBmectumoctu (MHC — mejor histocompartabiliti
complex). KoHTakThl (CrHelUaibHbIE MEKKIETOYHbIE COCAMHCHHUs): 3amuparomiue (IIOTHbIE),
3asiKOpUBaOIIME (CHEIUIsIomue), (oKalbHbIE, AECMOCOMBI, IIEIEeBbIe, CHHAICHI, IUIa3MOJIECMBL.
JIMIIOCOMBI.

Monayas 2 BakyousipHas cucrteMa kiaeTku. OnopHoO-IBUTraTe/IbHBIH annapar KJIeTKH.

Bakyoasipuasi cucreMa KJETKH: COCTABJISAIOIIME KOMIOHEHTbI M (YHKIUM.
I'panynspublii 3H10MIAa3MaTHuecKkuit petukynym (I'OP): ymeTpacTpykTypa KaHamoB, puOOCOMBL
bonpmias u wmamas cyOwactunia pubocombl, GyHKIUU. PubocomMbl Mpo — U DYKApHOT.
[Tomupu6ocomel. dynkuuu ['OP: cunres cnenuduyeckux 1 MeMOpaHHBIX OelIKOB Ha pudocomax,
WX cerperamus; onmopHas QyHKIMs, y4acTHE B KIETOYHOUW MpoHHUIIaeMOCTH. KoTpaHCMUCCHOHHBII



TpaHcnoptT OenkoB. I'mankuit sunomIa3mMarndeckuil petukyayMm (I'9P): ynpTpacTpykrypa, GyHKINN
(cMHTE3 NHIUAOB, TMOJMCAXapUIOB, MeTaboiHMyecKas [e3aKTUBAIMs TOKCHHOB IPH IOMOIIU
dbepmenta utoxpoMm P-450, nenonupoBanue nonos Ca). [lopucteie miacTUHKY.

Anmnapar ['onb/pku B CBETOBOM U 3JIEKTPOHHOM MUKpockone. @yHkuuu anmnapata ['oibmxu:
CeKpeTopHasi, MOTU(HUKAIMS U COPTUPOBKA OEIIKOB, BHYTPUKIICTOYHBIN TPAHCIIOPT, MOJICKYJISIPHbIC
MeXaHU3Mbl (PYHKIMOHUPOBaHUA IIpeoOpa3oBaHus anmnapata [ 0Jab1Ki B MUTOTHYECKOM LIUKIIE.

JImzocombl. MopdoOuoxumudeckass —opranm3anus, kiaccuduramusa. OcoOeHHOCTH
MOJIEKYJIIPHOM M PELENTOPHOW OpraHu3alud MeMOpaH. DHJIOCOMBI KakK IMPETU30COMHBIN 3Tar
BHYTPUKJIETOUYHOTO IIiepeBapuBaHus. ['eHeTnyeckue JM30coMHbIe Oose3Hu. Ilepokcrcomsl.
[Topocomsl. [Iporeacomsl.

LuTocKeneT — ONMOPHO-ABUTraTe/IbHAsi CHCTeMa KJeTKHM. Tpu cucrembl (UIaMEHTOB:
MPOMEKYTOYHBIE, MHUKPO(DUIAMEHTB, MHUKPOTPYOOUKH. benku, MOJNeKyIspHbIE MeXaHU3MBbI
JIBUTATEIbHBIX (PYHKUINN HEMBILIICUHBIX U MBIIIEYHBIX KJIETOK. TOHKOE CTpPOEHHE MPOMEKYTOUHBIX
(¢uIaMeHToB, MUKPO(QHUIAMEHTOB, MHUKpOoTpyOouek. LleHTpbl opraHuzanuu MHKPOTPYOOUEK.
JIMHENHB! ¥ KUHE3UHBI — MOTOpHBIE Oenku. KieTouHbIN LIEHTp: TOHKOE CTPOEHHE U XMMHMUYECKUN
cocTaB mpeoOpazoBaHusi B MuToTHYeckoM Iukie. DyHkuuu. ba3anbHble Tenblia, PECHUYKH U
KTYTUKH: MOp(]o-OMOXUMHUYECKasi OpraHu3aliysl, MOJIEKYJISIpHbIE MEXaHU3MBbI () YHKIIH.

Moayas 3 Cucrema 3Heproodecnedenus kKjiaeTok. Aapo.

Cucrema »3HeprooecmeyeHusi KJIeTOK. MuToxoHapuu: obmas  Mopgosorus,
yIbTPAaCTPYKTypHasl OpraHu3alus, HapyXHas U BHYTpEHHSs MeMmOpaHa, MexmeMOpaHHOe
MPOCTPAHCTBO, MUTOIJIa3Ma — MAaTpUKC. THIBI OpraHu3alMyd XOHApPHOMa (MUTOXOHJIPHANBLHBIN
PETUKYIYM) U SBOJIIOLIMOHHBIM CMBICT €ro (OpMHUPOBAHHS, MEXMHUTOXOHIPUATIbHbIE KOHTAKTHI
(MMK). buorenes mnu aBTOpenpoAyKUHs MUTOXOHApuHM. ['NMaBHas (GyHKUMS MUTOXOHAPUN —
cute3 AT®. I'muxonuz. Hukn Kpebca, OenxoBo-pepMeHTHbIE KOMIUIEKCHI JbIXaTeIbHON LENu U
BHYTpPEHHEH MeMOpaHbl U (PepMEHTHl OKUCIUTENBHOTO (ochopumpoBanus — ATD-cuHTEeTa3a,
CONPSDKCHHBIC  IIEMBI0O  TepeHoca  JJIEKTPOHOB. MexaHusMm  pabotel  komruiekca 1.
XeMooCMOTHYECKasi Teopusi MUTUEIIa O CONPSDKEHUN OKHCIICHHs CyOCTpaTtoB ¢ cuHTe30M ATO.
[Tonoxenust Teopuu. OKUCITUTEIBHO-BOCCTAaHOBUTENIbHAsA NeTis. [IpoToHHble Hacochl. CTpoeHue
MUTOIUIa3MbI (MaTpukca) MUTOXOHIpUM. ['€HOM MUTOXOHIPHI M €ro OTIMYHUS OT IeHOMa sapa.
MuToXxoHApUM U cTapeHHe KIeTKu. I' U K cTpaTerus B 3BOJIIOLMHU KUBBIX OPraHU3MOB U POJI
mutoxoHapuii. AOK. AonTo3 1 MUTOXOHAPUHA. MUTOXOHIpHATBHBIE 00JIC3HU.

dynkuuoHaibHass Mopdosaorus sapa. Ponb siipa B KU3HENESATENBHOCTH KIICTKU.
SlnepHble KOMIIOHEHTHI MPOKAPUOT U OpraHu3alus sapa SyKapUOTHYECKOW KIETKU (saepHas
000JI04Ka, XpOMATHH, SIIPBIIIKK, KAapUOIUIa3Ma M SJACPHBIM OENKOBBbIM OCTOB). XpoMaTHH U
XpoMOcOMBI. Xumuueckuii cocrtaB xpomaruna: J[HK, Oenxu (rucrtonsl, HerucroHoBsie PHK).
I'erepoxpoMatu u syxpomaTHH. J[Ba QyHKIMOHAIBHBIX COCTOSHUS XPOMOCOMBI: HHTep(ha3Hoe U
MuToTnueckoe. OO6mas Mop}oioruss MUTOTHUECKHUX XPOMOCOM, KiIacCU(UKALUA, XUMHUYECKUN
coctraB. Kapuotun. IIpoctpancTBeHHas nokanmuzauus xpomocoMm B sape. [JIHK xpomaruna.
YHUKaibHbIe, YMEPEHHO TMOBTOPSIONIMECS U BBICOKOMOBTOPSIOUIUECS MOCIEA0BATEIHLHOCTU
(carrenutubie) JIHK B kuHernke peakiuu peHartypauuu (rubpuamsanuu) JHK, wux
¢dbyukuuonansHas poisb. JJHK nentpomep u tenomepHbiX ydacTkoB. benku xpomaThHa: THCTOHBI U
HerucroHoBble Oenku. CBoiictBa u  ¢yHkuuu OenkoB B kommakTuzanuu JHK. VYposuu
koMrnaktuzanuu JJHK: HykiieocoMbl, HyKI€OMEpBI, IETIIEBBIE TOMEHBI, XPOMOMEPBI, XPOMOCOMBI.

Snepubiii  OenkoBbiit Marpukc. Xumuyeckuid cocraB ([AHK, PHK, dochonunumasr).
CTpyKTypHbIE KOMIIOHEHTBI SIIEPHOTO OEJIKOBOTO MAaTpUKCA: JIAMHHA, OCTOB M «OCTaTOYHOE»
aapbiiko. MAR-SAR (30HBI CBA3BIBAaHHS C MAaTPUKCOM), PETLIIMCOMBI ((PepMEHTHI PEIUIMKATUBHOTO
komiuiekca). PHK Beicokomonekynsipaas, pubocomuas. Crinaiicocomsl.

SIpBIIIKO- MCTOYHUK pPHOOCOM. SIIPBIIKOBBIA OpraHu3aTop — CHEIHATIU3UPOBAHHBIH
y4acTOK XpOMOCOMBI. AMIuduKanus sapbiek. CTpyKTypa M THIBL SAPBIIIKA, XUMHUYECKUH
cocraB. Crtpoenne u ¢ynkiuonupoBanue reHoB pPHK. benku snapeiuex. Hexkanonuueckue
byHKIIN AJIPBILIEK. PHII-koMnioHEHTHI A1pa: NIEPUXPOMAaTHHOBBIE bubpusIbI,
[IEPUXPOMATHHOBBIE TPAHYJIbl, UHTEPOXPOMATUHOBBIE I'PAHYJIBI.

Snepnas oOonouka. CTpyKTypHasi OpraHu3anus Hapy)KHOM M BHYTpeHHEH MeMOpaH.
Snepnas mopa (TOHKOE CTpOEHHE, XUMHUYECKHMl coctaB u  (yHKuuuM). SnepHbiid



UTOIUIA3MAaTHYECKUH TpaHcnopT (maccuBHBIM M akTuBHBIN). NLS — mnocnemoBarensHOCTH
aMHHOKHUCIIOT y OeJIKOB, TpaHcropTHpyeMbIX B siapo: NES — mocnenoBaTenbHOCTH aMHUHOKHUCIIOT Y
O€JKOB, TPAHCIOPTUPYEMBIX Yepe3 sepHyr0 000JI0uKy B muTorasmy. fnepHas o0oyiouka B
MHUTOTUYECKOM LIUKIIE.

Monyabs 4 MaTpuunble cuHTe3bl. Kiierounas nponudgepanus. Ilatonorus KieTku.

MexaHu3Mbl KJIETOYHOr0 JejeHUsl. MHTO3: OHMOJOTMYECKMH CMBICH, TOHATHE O
MUTOTHYECKOM IHKIe. [lneBpo- u opromuro3. Mopdonorus u MOJIEKYISIpHbIE MEXaHU3MBI (a3
MUTOTHYECKOTO Imkiaa. CamocOopka MHUKPOTPYOOUYEK. DHEPreTHYecKoe OOCCIICYCHHE MHTO3a.
Perynmsanust MuTOoTHYECKOM aKTMBHOCTH. KOHTpOJIBHBIE TOYKM MHTOTHYECKOTO Iukia. [Ionsatue o
YEeK-MIOMHT — CUCTEME: CEHCOPBI, TaTYiKH, dPdekTopbl. DaKTOpbl aKTUBAIMU U OJIOKabI MUTO30B.
®daxTopsl pocTta. I'eHbl paHHETo U 0TJI0KeHHOTO oTBeTa. Kackan komiexkcoB CAK- mUKIMH.

Meiio3 — 0coOblii croco® JeneHust KIETOK. 3UTOTHBIM, TaMEeTHBIH M CIIOPOBBIA Meio3. |
MeloTuyeckoe naeneHue, ocoberHHoctu mnpodasel. Il Meitotnyeckoe nenenue. CUHENTOHEMHBIM
KoMILIeKc. buonornyeckuii cMpici Meiio3a. DHAOPENPOAYKIUS, TOTUTEHUS, YHIOMHUTO3.

HenTpanbHasa aorma MoJiekyJsipHoil Ouosnornu. Ilatonorusi kiaerkm. Perumkanus
OaxktepuanbHbIX U 3ykapuotuueckux JIHK. Mexanusm peruukanuu JJHK: noixykoHcepBaTHBHOCTD,
KOMIIJIEMEHTAPHOCTh, MPEPBIBUCTOCTh, AHTHHANPABIEHHOCTh, MOTPEOHOCTh B 3aTpaBKke. benku
permkanuu 3ykapuot. Maunumanms, smonrauus, tepmuHauusa u npoueccudr JIHK. Tlpuaomn
TpaHckpunuuy, stansl cuHtesa MPHK. Ilpunnun Tpancasiuu — coOCTBEHHO OMOCHMHTE3 Oelnka.
Wuunmanus, snoxranus, repmuHanus. [Ipoueccunr Oenka.

Teopun crapenust kineTku - ceHecueHuus. OmyxoneBas TpaHncopmanus kiaetku. [TKIT —
aronTo3, MporpaMMUPYEMBI HEKPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, arnonTo3-HeKpo3HbIe
KOHTUHUYMBI.

4. IlepeyeHb y4eOHO-METOUYECKOTO o0ecriedeH s VISl CAMOCTOSITE/IbHOI padoThI
o0yyaromuxcst 0 JMCHHUIJIMHE

CamocrosiTensHas paboTa CTYIEHTOB SIBIAETCS 0CO00# ¢GopMoi opraHuzamuu y4eOHOTO
nporiecca, MpeACTaBIISIoNas cOO0H ITaHUPYEMYIO, TI03HABATEIEHO, OPTaHU3aMOHHO M METOMYECKU
HaMpaBISIEMYIO JICSITENILHOCTh CTYJCHTOB, OPHEHTHPOBAHHYIO Ha JIOCTIDKEHHE KOHKPETHOTO
pe3ynbTaTa, OCyIIECTBISIEMYIO O€3 TIPSMOM ITOMOIIH MPETIOIaBaTEls.

CamocrositenbHass paboTa CTYICHTOB SIBIISICTCS COCTAaBHOW 4YacThIO Y4EOHOH padOThI H
MMEET IENBI0 3aKPEIUICHUE U YTIITyOJIeHUE TTOTyYeHHBIX 3HAHUH M HABBIKOB, TIOMCK M TPHOOPETEHUE
HOBBIX 3HAHMM, & TAK)KE BBIOJHCHUE YUCOHBIX 3aJIaHHM, MTOATOTOBKY K MPEACTOSIINAM 3aHATUSIM U
sk3ameHy. OHa TpeaycMaTpuBaeT, Kak MPaBHJIO, pa3paboTKy pedepaToB, HAUCAHUE JOKIAJIOB,
BBITIOJTHEHUE TBOPYECKUX, WHIUBUAYAIBHBIX 33JaHH B COOTBETCTBHU C Y4eOHOW MpOrpaMMoin
(TeMaTHYECKUM IUIAHOM HM3y4YCHHUs IMCUUIUIMHBI). Tema Ui Takoro BBICTYIUICHHS MOXET OBITh
MPEeUI0KEeHA TPEeroaBaTesieM WM u30paHa caMUM CTYJCHTOM, HO MarepHaj BBICTYIUICHUS HE
JOJDKEH  JyOnupoBaTh  JICKIIMOHHBIM — Marepuai.  PedepaTwBHBI ~ Marepwanl  CIY)KHT
JOTIOTHUTENBHOU MH(OopManuen g paboThl Ha MPAKTUYECKUX 3aHATUSIX. OCHOBHAS 1I€Th JAHHOTO
BHJa Pa0OTBI COCTOMT B OOYYCHHMH CTYIECHTOB METOJaM CaMOCTOSTEIBHON PabOThl ¢ y4eOHBIM
MaTepuasioM. [[Jist MOTHOTHI YCBOCHUS TEM, BEIHECCHHBIX B IPAKTHYECKUE 3aHATHS, TpeOyeTcs paboTa
c mepBorcTouyHMKaMu. Kypc mpemycmaTpuBaeT CcaMOCTOSITENBHYIO paboOTy CTYIEHTOB CO
cnenuanbHoil  nureparypoil. Cremyer OTMETHTb, UYTO CaMOCTOsITeJIbHas paboTa CTyIEHTOB
pe3ynbTaTUBHA JHUIIb TOTJA, KOTJAa OHAa BBINOJHIETCA CHCTEMAaTHYECKH, IUITAHOMEPHO W
I[eJIeHaNPaBJICHHO.

3amaHus Uid CaMOCTOSITENFHONM paboOThl MPEAyCMaTPUBAIOT HCIOIB30BaHHE HEOOXOAUMBIX
TEPMHUHOB U TOHATUH MO mpobiemaTnke Kypca. OHU HAIIENTUBAIOT HAa MPAKTHYECKYIO paboTy Mo
MPUMEHEHUIO M3y4aeMOT0 MarepHalia, MOWCK Oubamorpaduueckoro marepuaia M 3JIEeKTPOHHBIX
HMCTOYHUKOB MH(POPMAIUH, WLTIOCTPATUBHBIX MAaTEpPUAOB. 3aJaHMsl 10 CaMOCTOATEIBHON paboTe
JAFOTCSI IO TeMaM, KOTOPbIE TPEOYIOT TOTIOJHUTENLHOM MPOPabOTKH.

OOmuit 00beM CaMOCTOSATENBHONW pabOTHl CTYIEHTOB MO AUCHUIUIMHE BKIIIOYAET
ayUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO padOTy CTY/IEHTOB B TEUEHUE CEMeCTpa.



3aJIaHHi,

AynuTopHasi caMOCTOsATeNbHasi paboTa ocymiecTBIseTcs B (hopMe BBITOIHEHUS! TECTOBBIX

Kelc-3a1ay,

MUCHMEHHBIX IPOBEPOYHBIX pabOT MO JUCHHUIUIMHE.

AynuTtopHas

caMoCTOsITeNIbHAs paboTa obOecriedeHa 0a30l TECTOBBIX MAaTEpHUAJIOB, Keic-3ajad Mo pasaeliam
JMCIUTUIAHBL

IIpuMmepHbIe TeMbI pedepaToB:

e (CeroBast MUKpOCKOMHS. MeTO/1bl CBETOBOM MUKPOCKOTIHH.

e  DIEKTPOHHAsI MUKPOCKOIHMSI — IPUHLIUIT METO/Ibl, TPAHCMUCCUOHHAS U CKAaHUPYIOLIAs
Mukpockonus. KontpactupoBanue 00bEKTOB, YIbTPAMUKPOCKOINUS, 3aMOPAKUBaAHUE —
CKaJIbIBaHUE.
¢ JIMMyHOrHCTOXMMHYECKHE METOJIBI UCCIIETOBAHUN — IPUHIUI METO1A.

e  Merox aBropamuorpaduu. @iyopectiernus. Meron rubpuauszanuu in Situ.
e  ®DpakIMOHUPOBAHKE KIIETOK M KIIETOYHOTO COJIEPKUMOTO.
e  MeTo/1 KIETOYHBIX KYJIBTYP.
e [lutodotomerpusi.
e KieTrouyHas MHKEHEpUs.
e  XWMHYECKasi OpraHU3aIHsl KICTKH.
IlepeyeHb CaMOCTOSITEJILHBIX PA0OT CTY/IEHTOB B Npeaeiax MOy Iei
Ne YuyeOHO-MeTOAUYECKOE 00ecTieyeHue
Tun u Ha3BaHue y4eOHOI0 MOy ISl y4eOHOro MoayJisl.
NHHOBAIMOHHBIE M HHTEPAKTHUBHbIE
dhopmbl 00yueHus1
MOAVYJIb .
BBenenune B uurtosoruro. Iliasmaruyeckass memOpaHna.

1 | CamocrosiTenbHass padora  cryaeHToB | 1. Borpocsl, nminan ananu3a u GopMupoBaHUS
«CTaHOBIIEHHE IUTOJOTMM KaK HAayKH. | TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
MeTo bl IIUTOIOT WY, pa3BHBAIONIEH KOOIMEpPAMM M MPOCKTHBIN
Jlama — cpok noocomosku METO[).

Paboma no nnamy (3apamnee evioaemcs | 2. VHbopmanmoHHBIE pecypchbl IO TeMe
cmyoeHmy). CaMOCTOSITEIIHHON PaOOTHI.

Locmyn k mukpockony 3. Bompocel k  3aHsATHIO  (BKIIOYas
Hanuuue YuebHO-MemoouyecKux | CaMOCTOSTENIbHYI0O pabOTy - MPOEKTHBIM
unpopmayuonnvix  pecypcos  (Web-caiim | meron).

«buonocus knemxu», In.nouma, yueono- | 4.  T'uctonmormueckue — mpemnaparbl U
MemooudecKue Mamepuaibl Ha 21eKmMpoOHHbIX | THPOPMOCXEMBI (paboTa yepes
Hocumersix) BUJICOKAMEPBI C MPOEKIMEH Ha MOHHUTOPHI
Cumyayuonno-n1o2uyeckue 3a0a4u KOMIIBIOTEPOB).

Kouncynomayuu npenooasamens 5. CuryanMoHHbIe 3a/1a4u (METOJI Keiica).

2 | CamocrosiTesqibHasi  pabdora  crydaeHToB | 1. Bompocsl, an aHanuza 1 popMHUpOBaHUS
«Ucropus memOpanonoruu. PenenTopHasi | TeKCTa CaMOCTOSITENBHONH paboThl (METO.

poip muazManeMMsbl. BsaummoneiictBue ¢
CUTHAJIbHBIMU MOJIEKyJIaMH. MeXKJIeTOYHOoe
y3HaBaHHE.  MEXKIETOUHble  KOHTAKTBhI.
JIunmocomsD».

Hama — cpok noozomosxu

Paboma no nnany (3apanee evioaemcs
cmyoenmy).

Hocmyn k mukpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«Buonocus knemku», s1.nouma, yuebOHO-

MemoouyecKue Mamepuaibl Ha d1eKmMpOHHbIX
HOCUMensix)

pa3BUBAIOIIEH KOOMEpalud M TPOEKTHBIH
METO).

2. HVudopmannoHHbIE pecypchl IO TeMe
CaMOCTOATENbHOM pabOoThI.

3. Bompocel Kk  3aHATHIO
CaMOCTOATENIbHYIO  paboTy -
METOI).

4.  T'ucronmoruueckue  mpemaparbl U
UH(POPMOCXEMBI (paboTa qyepes
BUJICOKaMEpPbl C MPOEKIHEel Ha MOHHUTOPHI
KOMIIBIOTEPOB).

5. CutyallMoHHBIE 331241 (METOJ Keiica).

(BKIIOUAs
IIPOCKTHBIN




Cumyayuonno-nozuyeckue 3a0aiu
Koncyremayuu npenodasamens

CamocTosiTe1bHAsi  padoTa  CTY/IEHTOB
«XUMHUYECKask OPraHu3anus KICTKU».

Jlama — cpok noocomosxu

Paboma no nnany (3apanee evioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue V4eOHO-MemoOUecKuUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeuss knemkuy, d1.nouma, yueoOHO-

MemoouyecKue Mamepuaibl Ha 31eKMPOHHbIX
HOCumensix)

Cumyayuonno-n10cudeckue 3a0avu
Kouncynomayuu npenooasamens

1. Bonipocsl, mian aHanm3a U (JOPMHPOBAHUS
TEKCTa CaMOCTOSITENIBHON paboThl (METO.
pa3BUBAIOLICH KOOINEpalUd U MPOEKTHBIN
METOI).

2. HWudopmannoHHBIE peCypchl IO TeMe
CaMOCTOSITEIbHOU PaOOTHI.

3. Bompocel Kk  3aHATHIO
CaMOCTOSITENIbHYIO paboTy -
METO/I).

4.  T'mcronmormueckue  mpemaparel |
nH(pOpMOCXEMBI (paboTa yepes
BUJICOKaMEpPbl C TMPOEKIMEH Ha MOHHUTOPHI
KOMITHIOTEPOB).

(BKIIOUAs
IIPOEKTHBIN

IIpome:xyTouHasi arTecTanus (KOMNbLIOTEPHOE TecTUpPoBaHue - MeToa Jeabdu) — 1 akan.uac.
(43 cam. ayIUTOPHOI padoThI CTYAE€HTOB).

Jlutepatypa K camoCTOsITeIbLHON padoTe:

1. Yenmon 1O. C. BeeHre B KJICTOUHYIO OMOJIOTHIO: YIeOHUK JIJIsl YH-TOB 10 Omour. crert. / 0. C.
Uennos. 4-e uzn., nmepepad. u jgom. - M.: UKL "Akagemkunura", 2005. - 493 c. (bubmmoreka
Yul'T1y).

2. Web-caiit «buosorus kietkn» yueOHblie mocobus Momnekyssipaas ouosorust Ansoepte b., Bpeit
H.mnap. 1994 -3 T.

3. CopocoBckuit obOpa3oBaTenbHbI kypHan, HO.A. UusmamkeB «MemOpaHHass OHOJIOTHS: OT
MOJIEKYJIIPHBIX OUCIIOEB 10 MOJIEKYIIpHBIX MamuHy. Ne§, 2000. - ¢ 12-17.

4. Copocosckuii oOpazoBarenbHbIi )xypHai JI.W. Bapcykos «Jlunocombr». 1998. Nel0. - c. 2-10.

5. DnekTponHas nmoyTa. Jlekmuu npodeccopa Aatorosoi E. M.

Bakyousipaasi cucrema kjieTku. ONOpPHO-ABUTaTeIbHbIN aNNapaT KJIETKH.

1. Bonpocsl, miian aHanu3a u GOpMHUPOBAHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BUBAIOIIECH KOOIMEpaluu U MPOECKTHBIN
METO.).

2. HudopmanmoHHbIE peCcypchl IO TeMe
CaMOCTOSITENILHOM pabOTHI.

MOAYJIb Il

CamocrosiTesibHasi  padoTra  CTYJeHTOB
Anmnapar BHYTPHUKJIETOYHOTO MepeBapUBaHUS

— JIM30COMBI, 3HJOCOMBI, THAPOJIa3HbIE
MY3BIPHKH.

[TepokcucoMmsl.

[Topocomsl.

[Ipoteacomsi.

[TopucTble nIacTUHKY.

Lama — cpok noocomosxu

Paboma no nnany (3apamnee e6vl0aemcs
cmyoenmy).

Locmyn k muxpockony

Hanuuue VUeOHO-MemoOUYecKux
ungopmayuonnvix — pecypcos  (Web-caiim
«buonozus  knemkuy, dn.nouma, yuebHO-
MemoouyecKue Mamepuaibl Ha d1eKmpOoHHbIX
Hocumensx)

CumyayuonHno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamens

3. Bompocel Kk  3aHATHIO
CaMOCTOSITENIBHYI0  paboTy -
METO.).

4.  T'ucromormueckue  mpemaparbl |
nH(popMOCXeMbl (paboTta yepes
BUJICOKaMEpPbl C TMPOCKIMEH HAa MOHUTOPBI
KOMIIBIOTEPOB).

5. CuryanMoHHbIe 3a/1a4u (METOJI Keiica).

(BKITFOUAsS
MPOEKTHBIH

CamocrosiTesibHast padoTa CTYICHTOB
[{uTockener — onopHO-ABUTaTENbHAS
CUCTEMA KIIETKH.

Tpu cucremsl GpuIaMEeHTOB:
IPOMEXKYTOUHBIE, MUKPO(DHIAMEHTBI,
MUKPOTPYOOUKH.

1. Bompocsl, mnaH ananusa u GopMUpoOBaHUS
TEKCTa CaMOCTOSITENIbHON paboThl (METo.
pa3BUBAMOIICH KOOIMEpalMi U TMPOCKTHBIN
METOI).

2. HWudopmarrioHHBIE peCypchl MO TeMe
CaMOCTOSITEILHOM pabOTHI.




benku, MosIeKynspHbIe MEXaHU3MBI 3.
JIBUTATENIbHBIX (PYHKIUH.
LleHTpb!l Opranu3anu MUKpOTpyOOUeK.

(BKIIIOUAs
IIPOEKTHBIN

Bompocsl Kk 3aHATUIO
CaMOCTOATENIbHYIO  paboTy -
METOI).

KiteTouHsIil IEHTP: TOHKOE CTPOCHUE U 4. I'mcronmornueckue Ipernaparsl u
XUMHYECKUN COCTAB MPEOOPa30BAHMUS B UH(HOPMOCXEMBI (pabota yepes
MHUTOTHYECKOM IHKIIE. BUJICOKAMEPbl C MPOEKLUEH Ha MOHHUTOPHI
Kryruxk. KOMITBIOTEPOB).

Jama — cpok noocomosxu

Paboma no nnany (3apanee evioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemoOUecKUX
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeuss knemkuy, d1.nouma, yiebHO-
MemoouyecKue Mamepuaibl Ha d1eKmMpOHHbIX
HOCumensix)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncyromayuu npenodasamens

5. CuTyallMOHHBIE 33/1a4¥ (METO]I Keiica).

Jlutepatypa Kk camMoCTOsITeILHON padoTe:

1. Web-caiit «l{uTomorus u o0Imas THCTOJOTHS
Anwbepte b., bpeit [[. u 1p. 1994 -3 T.

2. beikoB B.JI. I{utonorus w oOmias TUCTOJOTHA: Y4eOHUK U CTyAeHTOB MenBY3o0B, W31-BO
COTHUC, 2002.- 254 c.

3. Yennos 1O. C. BresieHne B KIETOUHYIO OHOJIOTHIO: YIeOHHK JIIsl YH-TOB 1o Oomour. crerr. / 0. C.
UYennon. 4-¢ uzn., nepepad. u gom. - M.: UKL "Akagemknaura", 2005. - 493 c. (bubmuorteka
Yal'lry).

4. DnextponHas nouta. JIekiuu nmpodeccopa AutoHosoii E. .

yueOHble mocobust MonekynsipHas OUoJIOTUs

IIpome:kyTouHas arTecTauus (KOMIbIOTEPHOE TecTUpoBanue - Metoa Jdeabdu) — 1 akaa.uac.
(43 caM. ayIUTOPHO padoThI CTYJAEHTOB).

MOAYJIb Il
Cucrema 3Heproodecnedyenus KjieTok. Sapo.

6 | CamocrosiTeibHAsi paGora  cryaeHToB | 1. Bompocsl, minan ananusa u GopMupoBaHUS
«'enoM MUTOXOHIpUNA. MUTOXOHAPUU U | TEKCTa CaMOCTOSITENBHOM paboThl (METOo.
sgomonst - I u K cTparerus. | pa3BUBaIoniel Koomepaud U TPOEKTHBIH

XeM0OCMOTHYECKAas TEOPHSD.

Jlama — cpok noozomosku

Paboma no naany (3apamnee evli0aemcs
cmyoenmy).

Locmyn k Mmukpockony

Hanuuue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus knemxu», 3n.nouma, Yy4eOHO-
MemoouyecKue Mamepuansl Ha 3J1eKMPOHHbIX
Hocumensx)

Cumyayuonro-n1o2uyecKkue 3a0a4u
Kouncynomayuu npenooasamens

METO.).
2. HudopmanmoHHbIe pecypchl IO TeMe
CaMOCTOSITENILHOM pabOTHI.

3. Bompocel kK 3aHATHIO  (BKJIFOYAs
CaMOCTOSATENIBHYI0O PabOTy - TPOCKTHBIH
METO.).

4.  T'ucronmormueckue  mpemnaparbl |
nH(popMOCXEeMbI (paboTa yepes
BUJICOKAMEPBI C TPOEKIMEHd Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuryanMoHHbIe 3a/1a4¥ (METOJ1 Keiica)

CamocrositesibHast  padoTra  CTYJACHTOB
XapaKkTepUCTUKA «IHEPreTHYECKUX BaIIOT»
(MaKkpo’HEpreTUYeckne COEAMHEHUs) KIETKU
— AT®, nporounnsiii (HY) u narpuessiii (Na*)
MOTEHIMall Ha OHOJIOTMYECKUX MeMOpaHax.
IlepBblii, BTOPOM M  TPETHH  3aKOHBI
OMOPHEPTeTHKHI

Hama — cpok nodzomosxu

1. Bompocsl, nnaH ananusa u GopMUpOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOon
pa3BUBAIONICH KOOMEpallMi U TMPOCKTHBIN
METOI).

2. HWudopmarrioHHBIE peCypchl MO TeMe
CaMOCTOSITEILHOM pabOTHI.

3. Bompocel Kk  3aHATHIO
CaMOCTOSITENIBHYIO  paboTy -

(BKITIOUAst
IIPOEKTHBIN




Paboma no nnany (3apanee evioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemoOUecKUx
ungopmayuonnvix  pecypcos  (Web-catim
«buonoeus knemkuy, dn.nouma, yuebOHO-
MemoouyecKue Mamepuaivl Ha 31eKmMpOHHbIX
HoCumensix)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncyremayuu npenodasamens

METOI).
4.  T'ucronmoruyeckwe  Tpemaparel U
UH(HOPMOCXEMBI (pabota yepes

BUJICOKAMEPHI C TPOEKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).
5. CutyallMoHHBIE 3a/1a4M (METO/ Keiica)

8 | CamocrosiTeibHasi  padora  cryaeHToB | 1. Bompocsl, ruan ananu3a u GopMUpOBaHUS
YBenudeHWe  YMCIa  MUTOXOHJPHA  — | TEKCTa CaMOCTOSATEIbHOW pPaboOThl (METOx
OMOreHe3 WK aBTOPENPOIYKIHS. pa3BUBAIOLIEH KOOINEpalUd W MPOEKTHBIN
XemuocMoTHYecKass Teopus MwuTyemia o | METOJ).

CONPSDKEHUH  OKHUCIEeHHs cyOctpatoB ¢ | 2. HMHpopMannoHHBIE pecypchl 1O TeMe
cuatezoM AT®. [lonoxeHnus TEOPUHU. | CAMOCTOSATEIHLHON pabOTHI.
OKuCIUTENNbHO-BOCCTAHOBUTENBbHAS  TeTis. | 3.  Bompockl Kk 3aHATHIO  (BKIIOYAs
[IpoTOHHBIE HACOCHI CaMOCTOSITENIbHYI0 paboOTy - TPOEKTHBIN
Jlama — cpok noocomosku METO[).

Paboma no nnamy (3apamee evioaemcs | 4. l'ucromornueckne  mpemapatel U
cmyoeHmy). nH(pOpMOCXEeMBI (paboTa yepes
Jlocmyn k mukpockony BUJICOKaMepbl C TMPOEKIME Ha MOHHUTOPHI
Hanuuue YUEOHO-MemoOuteckux | KOMIIBIOTEPOB).

unpopmayuonnvix  pecypcoe  (Web-caum | 5. CuryaninoHHble 3a1auu (METO Kekica)
«buonocuss  knemku», 9sn.nouma, yuyedHo-

MemoouyecKue Mamepuansl Ha dJ1eKMPOHHBIX

HoCcumensix)

Cumyayuonno-n1o2uyeckue 3a0a4u

Kouncynomayuu npenooasamens

9 | CamocrosiTeibHasi paGoTra  cryaeHToB | 1. Bompocsl, minan ananusa u GopMupoBaHUS
Crpoenue MUTOILJIA3MBI (MaTpukca) | TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
MHUTOXOHJIpUHA. ['€eHOM MUTOXOHAPHI W €ro | pa3BUBAIOLIECH KOOMEpAlMd W MPOEKTHBIN
OTIINYHE oT reHoMa Aapa. | METON).
MuToXoHIpuaabHbIN FE€HOM BeiciiuX | 2. MHbopManmoHHBIE pecypchbl IO TeMe
pacTeHuid, )KUBOTHBIX, UelIoBeKa. PHOOCOMEI. | caMOCTOSITENIbHOM pabOTHI.
PHK. Honsl Ca?*, Mg?* 3. Bompocel Kk 3aHATHIO  (BKJIFOYAs
Jlama — cpok noozomosku CaMOCTOSITENIbHYIO pa0OTy - TMPOEKTHBIN
Paboma no naany (3apamnee 6vidaemcsi | METON).
cmyoenmy). 4, l'ucromornueckne  mpemaparel U
Locmyn k mukpockony nH(popMOCXeMbl (paboTa yepes
Hanuuue yuebHO-MemoouyecKux | BUACOKaMepbl C MPOEKIHed Ha MOHHUTOPBI
unpopmayuonnvix  pecypcoe  (Web-catim | KOMIIBIOTEPOB).
«buonocuss  knemxuy, sn.nouma, yuedHo- | 5. CuTyallMoHHBIE 3a7auu (METO Keiica)
MemoouyecKue Mamepuansl Ha 3J1eKMPOHHbIX
Hocumensx)
Cumyayuonro-n1o2uyecKkue 3a0a4u
Kouncynomayuu npenooasamens

10 | CamocTosiTesibHast  paGoTra  crydeHToB | 1. Bonpocsl, mian ananuza 1 GopMUpoOBaHUS

CTpyKTYpHBIE TUIIBI SPBIIICK.

benku sanpeimex obOpasyronme ckaddoi.
HekanoHn4yHckue — (yHKUMH — SAPBIIIKA.
[Tepudeprdecknii XpoMOCOMHBINM MaTepHal
(ITXM) — sApBIIIKO BO BpeMsi MUTO3A.

Jlama — cpok noocomosxu

TEKCTa CaMOCTOSITENIbHON paboThl (METOo.
pa3BHUBAMONICH KOOMEpalMi U TMPOCKTHBIN
METOI).

2. HWudopmarrioHHBIE peCypchl MO TeMe
CaMOCTOSITEILHOM pabOTHI.

3. Bompocel k 3amsTHIO  (BKIIOYas




Paboma no nnany (3apanee evioaemcs
cmyoeHmy).
Hocmyn k muxpockony

Hanuuue VUeOHO-MemoOUecKUx
ungopmayuonnvix  pecypcos  (Web-catim
«buonoeus knemkuy, dn.nouma, yuebOHO-

MemoouyecKue Mamepuaibl Ha 1eKmMpPOHHbIX
HoCumensix)

Cumyayuonno-n10cudeckue 3a0ayu
Kouncynomayuu npenodasamens

CaMOCTOSITENIBHYIO pa0OTy - MPOCKTHBIN
METO.).

4.  T'ucronmoruyeckwe  Tpemaparel U
UH(HOPMOCXEMBI (pabota yepes

BUJICOKAMEPHI C TPOEKIMEH Ha MOHHUTOPHI
KOMIIBIOTEPOB).
5. CuTyallMOHHBIE 33]1a4M (METOI Keiica)

JluTepaTtypa K caMOCTOAITeJILHOI padoTe:
1. CopocoBckuii o0pazoBaTenbHbli )kypHai. B.I1. CkynoueB «3akoHbl OuosHepreTukun», Nel. 1997
- c. 9-14.
2. Yennos 1O. C. BresieHne B KIETOUHYIO OHOJIOTHIO: YIeOHHK /ISl YH-TOB 1o O6mor. crert. / 0. C.
Uennos. 4-e uzn., nepepad. u jgomn. - M.: UKL "Akagemknura", 2005. - 493 c. (bubnuorteka
Yul'T1Y).
3. CopocoBckuii obpazoBarenbHbiidi xypHan A.Jl. BunorpamoB IIpeoOpasoBanue »HEpruu B
MuTOXOHAPHUIX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii o0Opa3zoBaTenbHbI >kKypHAT A.Y. WramOepaneB YHUKalbHas TeHETHYECKas
cucrema mutoxouapuii, Nel. 2000.- c. 32-36.
5. CopocoBckuii oOpazoBarenbHblii kypHan B.II. CkymoueB DOBOJIOINUS, MHUTOXOHAPUH U
kuciopo, Ne9. 1999.- ¢.4-10.
6. DnexrponHas moura. Jlekiuu mpodeccopa AnroHoBoit E.N.

IIpome:xyTouyHast arTecTanus (KOMIbIOTEPHOE TecTUPOoBaHue - meroA Jleabpu) — 1 akan.uac.
(43 caM. ayIUTOPHOI padoThI CTYJIEHTOB).

MOAVYJIb IV
Matpuunble cuHTe3bl. Kiterounas nposmpepanus. [laronorus kierku.

11 | CamocTosiTenbHast  pa6ora  cryaeHToB | 1. Bompocsl, nnan ananuza u popMupoBaHus
«Tumbl MUTO3a, MeHo03a, PHIOPEIPOAYKIHS. | TEKCTA CaMOCTOSITEIBHOW padOThl (METO.
[Tatonornyeckue GopMbI MUTO3a». pa3BHUBAIONIEH KOOIMEpalM M TPOCKTHBIN
Jlama — cpok noocomosku METO.).

Paboma no nnamy (3apamnee evioaemcs | 2. VHbopmanmoHHBIE pecypchbl IO TeMe
cmyoeHmy). CaMOCTOSITEIIHHON PaOOTHI.

Hocmyn k muxpockony 3. Bompocei k 3aHsTHIO  (BKJIIOYas
Hanuuue VUeOHO-MemoOu4ecKux | CaMOCTOSITEIIbHYI0 paboTy - TPOCKTHBIN
unpopmayuonnvix  pecypcos  (Web-caiim | meron).

«buonocus knemxu», sn.nouma, yuebHo- | 4.  T'uctonmormueckue — mpemapatel U
MemooudecKue Mamepuaibl Ha 21eKmMpOHHbIX | THPOPMOCXEMBI (paboTta yepes
HOCUMeJIsIX) BUJICOKAMEPbI C MPOCKIUEH HAa MOHHTOPHI
Cumyayuonno-n1o2uyeckue 3a0a4u KOMIIBIOTEPOB).

Kouncynomayuu npenooasamens 5. CuryanMoHHbIe 3a/1a4¥ (METOJ1 Keiica)

12 | CamocTosiTesibHast  paGora  cryaeHToB | 1. Bonpocsl, man ananusa 1 GopMupoBaHUs
'enernyecku 3amporpaMMHpyeMble TYTH | TEKCTa CaMOCTOATEIbHONW paboOThl (METOx
rubeny KJIeTOK: MPOrpaMMHPYEMbIl HEKpO3, | pa3BUBAIOIIEH KOOMepalul U TMPOEKTHBIH
amnomnTo3, ayrodarus, MUTOTHYECKAs] | METOJ).
karactpoda, anonrto3/Hekpo3Hbie | 2. HHbopMalnoHHBIE pecypchl MO TeMe

KOHTHHUYMBL. [lytn 3amycka. «Penentopsl
CMEPTHU»: B3aUMOACUCTBHE C JMIaHIOM U
neperaya CHUrHajga B KIETKY. OH3HUMBI,
OTINYUS  MOP(OJOTHYECKOTO  MPOSBICHUS
nyreil rubenu, OTIMYMS B MEXaHU3MaX
rulenu KIJIEeTKH, OMOJIOTHMYECKOe 3HAueHUeE,
UHAYKTOPBI U UHTHOUTOPHI

Hama — cpok nodzomosxu

CaMOCTOATENbHOM pabOoTHI.

3. Bompocel Kk  3aHATHIO
CaMOCTOATENIbHYIO paboTy -
METOI).

4.  Tucronmoruueckue  mpemaparbl U
UHPOPMOCXEMBI (paboTa qyepes
BUJICOKaMEpPbl C MPOEKIUEel Ha MOHHUTOPHI
KOMIIbIOTEPOB).

(BKIIIOUAs
IIPOCKTHBIN




Paboma no nnany (3apanee evioaemcs | 5. CUTyallMOHHBIE 3a/1a49u (METOJI Keiica)

cmyoeHmy).
Hocmyn k muxpockony
Hanuuue VUeOHO-MemoOUecKUx

ungopmayuonnvix  pecypcos  (Web-catim
«buonoeus knemkuy, dn.nouma, yuebOHO-
MemoouyecKue Mamepuaivl Ha 31eKmMpOHHbIX
HoCumensix)

Cumyayuonno-n10cudeckue 3a0ayu
Koncyremayuu npenooasamens

JluTepaTtypa K caMOCTOAITeJILHOI padoTe:

1. Yennon 1O. C. BBeneHre B KJICTOUHYIO OMOJIOTHIO: YIeOHUK JIJIsl YH-TOB 110 6mot. crer. / 0. C.
Yenuos. 4-e uzf., nepepad. u gomn. - M.: UKLl "Axanemkuura", 2005. - 493 c. (bubnunoreka
Yual'T1Y).

2. DnextpoHHas moura. Jlekuu nmpogeccopa AnroHooit E.N.

3. E.1. AntonoBa Ilyru mporpammupoBaHHOW kieTouyHoM rubenu // buonorus B mikosie. Ne3,
2011.- c. 3-23 (bubnmnorexa Ynl'TlVY).

IIpome:xyTouHasi arTecTanus (KOMNbLIOTEPHOE TecTUpPoBaHue - meToa Jdeabdu) — 1 akan.uac.
(43 caM. ayAUTOPHO padoOThI CTYJIEHTOB).

s cmyoenmos co30ano.

- 3JICKTPOHHAS TI0YTa, TJIe HaXO0UTCS HHPOPMAIIHS 10 TEMaTHKaM CaMOCTOSITEIILHBIX padoT,
METOIMYECKUE pa3pabOTKU K KypCy, MepevYeHb CXeMaTHIeCKOro MaTepuaia, epedeHb BOPOCOB K
3a4eTy, OJIOKH TECTHPOBAHWS, 33]]a9d 110 MOJICKYJISIPHON OMOJIOTHH, JICKITUH I CAMOCTOSITeIILHOM
paboOTHI CTYJICHTOB.

- Ha moprane Yul'TIY caiita HUL] ®IIIBB http://brs.ulspu.ru, cymectByer 3akimaaka
YyeOHO-MeTOMYeCcKass paboTa, T/A€ TaKkKe HaXxoAuTcs uWHMoOpMaIus 10  TeMaTHKaM
CaMOCTOSITENIbHBIX paboOT, MeToAuueckue pa3paboTKh K Kypcy, IepeueHb CXeMaTUYeCKOTO
MaTrepuana, IHepedeHb BOMPOCOB K 3aueTy, OJIOKM TECTUPOBAHMS, 3aJayd IO MOJEKYISPHOM
OHOJIOT 1Y,

- Ha caiite http://biocell.omgpu.ru/ crymentam mpemiaracrces B popmare PDF yueGHO-
METOAUYECKUE MOCOOUS;

- B aynuTopuu 334 cTyqeHThl UIMEIOT BO3MOXKHOCTh CAMOCTOSTEIBHO MPOUTH TECTUPOBAHHE
C UCIIOJIb30BaHUEM KOMITbIoTepHOM nporpammbl SCHOOL.

Taxxke cTyaeHTaM JUis JIy4lIEro YCBOGHHS Kypca mpejuiaraercs peuieHue 3amad. OoOinee
kosmuecTBO — 100 (mprMepHBIN TIepedeHb MPUBOIUTHCS HUXKE).

Topsioox npomescymounou ammecmayuu no oucyuniure «Lfumonocusiy

1. B Teuenue cemecTpa MPOBOAUTCS YCTHBIH OMPOC COTJIACHO KOHTPOJIBHBIM BOIPOCAM,
KOTOpbIE TPUJIAraloTCsl K KaKIOMY J1a0OpaTOPHOMY 3aHATHIO M OTPAKCHBI B METOIMUYECKUX
PEKOMEH/IAIMSX CTYICHTY.

2. Bompochl, BbIICIECHHBIE K CAMOCTOSITEIBHOMY OOYYCHHIO, BBIMOJHSIIOTCS — BCEMH
cryneHtaMu B Qopme pedeparoB. Omnpoc colepKaHHsS CaMOCTOSTEIBHOW pPaOOThl TPOBOJUTCS
COTJIACHO TEMAaTHKE J1a00paTOPHOTO 3aHSATHSI.

3. Jlns Oosiee YCHEIIHOTO M AETAJIBHOTO M3YYCHHUS MarepHhajia CTYACHTHI JOJDKHBI TPOUTH
KOMITBFOTEPHOE TECTHUPOBAHUE COTTIACHO PUBEICHHOTO HMKE PEKUMA.

4. CTymeHTbI, COTJIaCHO OJIOKaM TECTHPOBAHHMS, JOJDKHBI PEIOCTABIIATH B TCUCHHE CEMECTpa
3a)MKCUPOBAHHBIE IO JIaHHBIM  TeMaM  WH()OPMAIMOHHO-CXEMATUYEeCKH ~ MaTepual U
THCTOJIOTHUECKUE MTPErapaThl.

5. K UuTOroBoMy TECTHPOBAaHHIO CTYACHT JO/DKCH HMETh B HAJIMYKME. BECh HM3Yy4acMbIii
KOMIUIEKC CXEM M THCTOJIOTHUECKHUX TPENapaToB, BBITIOJIHCHUE CaMOCTOSITEIIbHBIE paOOThI, CPEIHUIMA
0aJu1 3a MATh OJIOKOB KOMITBIOTEPHOTO TECTUPOBAHMUSL, CPEIHUM OAILT 32 YCTHBIC OTBETHI.

Tecmuposanue cmyoeHmog (mekyuwjas ammecmayus):



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

TectupoBanue 1o Kypcy «LluTonorus» MPOBOOUTCS  «IMOOJOYHO» ©  SIBIISCTCS
MIPOMEKYTOYHON M TEKyIiel (popmMoil KOHTPOJS 3a yCHEBAEMOCTHIO CTYACHTOB. JlJisg MOTydeHUS
UTOTOBOM o1eHKH (Oamna) mo aucuurmae «L{uronorusy HeoOXoauMBbl OaJlIbl IO BCEM TECTOBBIM
KOHTpOJISIM, CpPEeIHMM Oa/yl 3a YCIeBaeMOCTh B ayIWTOPHBIX 3aHATUIX (JJabopaTopHbIE) U
9K3aMEHAMOHHBI Oaym. Takum 00pa3oM, HMTOTOBBIM Oaml BBICTABISETCS C YYETOM BBIIIE
MePEYHCICHHBIX OaIOB.

Pexxum TecTupoBaHUS — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOAUTCS B TPYyIMIE B TeueHue 45
munyT. Kaxnprit 010k Tecra BkitouaeT B ceds 50 TectoBwix 3amanuii. [Iporpamma Qopmupyer
BapUaHTHI (KaXIblii pa3 HOBBIE) MO3BOJISIET MCIPABUTH BHIOPAHHBIN BapHaHT OTBETA, MPEPHIBACT
paboTy CTYICHTOB IO OKOHYAHWU BPEMEHH TecTUpoBaHWe. [locie 4ero BBIBOJWUT TOTYYCHHBIN
crynenToM Oat. IIporpamma mo3BOJISIET cleiaTh pacledyaTKd BapHAHTOB M MOJyYEHHBbIE Oasuibl
TECTUPYEMOM TpyNIbl CTYIECHTOB. TeCTOBBbIE 3aJaHUs 3aKPBITOTO THUIIA, HA COOTBETCTBHUE, C
PUCYHKOM, JIOMIOJHUTH BBIPAXXEHUE, 3aKOHUMTH omnpeneneHue. Bapuantel otBera — 1. Hmke
MpUJIaraeTcss HEKOTOPBIN MepeueHb TECTOBBIX 3a/IaHUM U3 PA3IMYHBIX OJIOKOB JJAaHHOTO Kypca.

brok Nel «BBenenue B 1iuTosioruto. XUMHUYECKasi OpraHu3aius KieTku. MeTo sl
uccnenoBanus. [Ina3marudeckas memOpaHay.

bnok Ne2 «BakyounsipHast cucrema kietku. OnopHO-ABUraTeIbHbIN anmnapar KIeTKU.»

brok Ne3 «Mwutoxonapuu. Aapo».

brok Ne4 «Matpuunbie cuntesbl. [Ipomudeparus. [TaTomorus KiaeTkm.

TecroBble 3a/1aHUS:

- OTKPBITOTO THIIA,
- 3aKPBITOTO THIIA,
- Ha COOTBETCTBUE,
- Ha MOCJIeIOBATEILHOCTE MPOIECCOB,
- C pUCYHKaMH.
BapuanT npaBuisHOTO OTBeTa - 1
Pexum tectrpoBanus:
- BpeMsl TECTUPOBaHUs — 45 MUH.
- 3aJ1aHMi B BapraHTe Tecta — 50.
Bo3MoKHOCTH: HaBUTAIIHS 110 33JaHUSIM C BO3MOYKHOCTBIO PEIaKTHPOBaHHSI OTBETOB;
- QBTOMAaTHYECKOE OTKIIFOYCHUE IPOTPAMMbI TECTHPOBAHHS TI0 HCTCYCHUH BPEMECHHU
TECTUPOBAHMSI,
- BBIBE/ICHHE PE3y/IbTATOB TECTHPOBAHHMS B OaJuiax;
- KOHBEpTalus 0aJUIOB B OIICHKY:
0 - 30- HEeYIOBIETBOPHUTEIHHO,
31 - 38 — yIOBIIETBOPUTEIIHHO;
39 - 45 — xoporo;
0osee 45 — OTIAMYHO.

IIpumepnvie mecmoswie 3a0anusi:

Hyxkaeorua — 310 MOHOMEp

1. OenkoB;

2. HYKJIEUHOBBIX KHCIIOT;

3. >KHUpOB.

IoaunenTua odpasyercs myrem:

1. B3aMMOAEHCTBUSA AaMUHOTPYIII JBYX COCEHUX aMUHOKHCIIOT;

2. B3aUMOJICHCTBUS aMUHOTPYIIIBI OJTHOM aMUHOKHUCIIOTHI M KapOOKCHIIBHOM TpYIIIBI
Jpyroil aMUHOKUCIIOTHI;

3. B3auMOJIeHCcTBUA KapOOKCHIIBHBIX IPYII IBYX COCEAHUX aMUHOKHCIIOT.

Yuacrok IHK, pazgensiromuii 1Be HyKJICOCOMbI, Ha3bIBAIOT:

1. conenowup;

2. JIMHKED;

3. THUCTOH.

C pubocomoii B3anmozaeiicTeyer neris tpancnopraoit PHK:



1. urunpoypuauniionas

2. TlceBnoypummioBas

3. JlomonHuTenbHAas

Cunre3 noyepuux neneii IHK ocymecrBasercs:

1. ot 5 xoumna k 3/ KOHILY;

2. or 3/ konma x 5/ KOHILY;

3. Ha BeIylIel U OTCTAIOMICH LENsIX HapaBIeHUE CHHTE3a MTPOTHUBOIOJIOKHO.

Tpanckpunuus — 3108

1. Ilpouecc camoxonuposanus JJHK c oOpazoBanuem AByX HIEHTHUUHBIX JOYEPHUX
MOJIEKYJT;

2. Ilpouecc nepenuceiBanus nHGpopmanuu, conepxameiics B PHK, B popme THK.

3. Ipouecc nepenuceiBanus napopmarmu, conepxkarieiics B JJHK, B hopme PHK

YuacTok Ha 00Jb1IOH cy0uacTHLE pUOOCOMBI, I/le JIOKAJIN3YeTCsl CTPOSIIMiics enTHI,
Ha3bIBaeTcs:

1. aMHHOAIMILHBII;

2. TENTUIWIBHEIIT;

3. WHUIUUPYIOIIHA.

ITocTaBbTe B HY:KHOM NoOcJaeA0BaTebHOCTH YPoBHM KoMnakTuzauun JJHK ¢ yuactuem
0eJIKOB B COCTABe XpOMaTHHA:
. XPOMOHEMHBIH, HyKJIECOCOMHBIH, CyNepOHIHbIH, MeTeIbHO-10MEHHbIN, XPOMOCOMHBIH
. HyKJIeocoMa, cynepOu, neTeabHO-I0MEHHBII, XpOMOHEMa, XpOMOCOMa
. cynepOu/I, IeTeNbHO-TOMEHHBIHN, XPOMOHEMA, XpOMOCOMa, HyKJIeocoOMa
. HyKJIeocoMa, cynepou, XxpoMoHeMa, MeTeIbHO-I0MEHHbBINH, XpoMocoMa
. HyKJIeocoMa, cynepOu, neTeabHO-I0MEHHBII, XpoMocoMa, XpOMOHEMa

Moaesib CTpOEHHS TUIA3MATHYECKO MeMOPaHbl «0yTepOopoaa» Npeaa0KuIn

1. I'pennens u Pobeprcon

2. Toprens u Jlaycon

3. Toprens u I'pennens

4. Jlaycon u Jlanuenu

5. PoGeprcon u [laycon

CMeHa MoJIEKYJ JIMIIMAOB [JPYr OTHOCHTEIBHO /Jpyra B IMpeaeaax MOHOCI0
IJI1A3MATHYeCKOl MeMOPaHbI HA3bIBAETCS

1. Tom

2. Kunr

3. ®aun-daon

4. JlarepanbHas auddy3us

5. Tpanc

I'nuxkoxkanukc GpopmMupyroT

1. YraeBoasI+0enku

2. YTneBOAbI+IUIH/IbI

3. YrneBoAblHKUPHBIE KUCIOTHI

4. YrneBopl+0eNKy, yrieBOAbI-HITHITH/IbI

5. YrneBoabI+0enKH, yrieBoIbIHKUPHBIE KUCIOTHI

«e.. KOHTAKT O0ecne4YnBaeT KOMMYHMKAIIMOHHOE COeJUHECHNE KJIETKH, YYACTBYIOLIEeH B
NPSAMOI nepeaaye HOHOB M MAJIBIX MOJIEKYJI (KAPANOMHOLIMT)
. JlecMocoma
2. 3aMOK
3. mpocroit
4. mNOTHBIN
5. meneBoit
Bri0epute npumep pud0COMBI IPOKAPHOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S

DN B W=

[EEN



4. 50S+30S=70S

5. 60S+40S=80S

Onpenenure Tunbl GUJIAMEHTOB B 3aBHCHMOCTH OT JMaMeTPa: MUKPOTPYOOUYKH
10 M

6-8 aHM

~25 HM

9 M

. =20 M

Bri0epure 0e/10Kk, KOTOPBIi ABJISAETCS NPeACTABUTEIEeM MPOMEKYTOYHBIX BOJIOKOH
. BumenTun

. Bunun

. Cnextpun

. luroxanasux

. QayuioHuH

K BakyosisipHO#i cucTeMe He OTHOCATCS OPraHeJlbl

1. Tlepoxcucomsl
2. JInzocoMBI

3. OP
4
5

GR W

gk~ ownN -

. PuGocomnr

. Anmapat ['osbmxu
Beaxn, koropsie GopMHUPYIOT NOPOBBII KOMILIEKC, HA3bIBAKOTCS
1. T'noGynsipubie
2. OubpuIIIpHBIE
3. MAR-0enku
4. ImnopTUHBI
5. HykneomopuHsl
Bbi0epuTe Te QyHKIIUN, KOTOPbIE BLINOJHAET arpanyJasipHbiid JP
1. TpaHCTIOPT BEIIECTB U OMOCUHTE3 OEITKOB
2. ETOKCUKAITUS U CUHTE3 (PepMEHTOB
3. JeTOKCUKalMsl, TPAHCTIOPT BEUIECTB, CHHTE3 TNIMKOT'eHa, JIUIHIOB
4. cWHTE3 TJIMKOTEeHA U OCJIKOB
3a cuer yero noyaep:xkuBaercss pH=5 B Jim3ocomax 1jiss uHAKTUBAUN pepMeHTOB?
1. nonoB O
2. nonoB N
3. nonos C
4. nonoB H
Teopuss Mmaprusoromuu OJIOBHUKOBA 00bsICHACT padoTy
1. «cueTumka» KIETOYHBIX JICICHUN
2. TEHOB JIOJTOJIETUS
3. TPOSIHCKHX T'€HOB
4. cnenupUIECKUX XpOMOCOM
KN3HeHHBIN HUKJ KJIETKH BKJIIOYAET B ceos
1. Go+G1+S+Go+M
2. gactb G1+S+G2+M
3. Gotuactp G1+S+Go+M
4. Go+G1+Go+M
MeracrasupoBanue — 3T0
1. mMpoHUKHOBEHHE OMYXOJEBBIX KIETOK B 3JJ0POBYIO TKAHb
2. oTepsi KOHTAKTHOTO TOPMOKEHUS
3. U3MEHEHHUE ITUTOCKeeTa
4. 00pazoBaHHE BTOPUYHBIX 0YaroB OMYXOJEBOTO POCTa B 3JI0POBBIX TKAHSIX
Hyxneocoma BkJII0YaeT B cedst
1. HerucroHoBBIN KOp, MMHKEepHYIO0 JTHK
2. Hi, ructon, nuakepuyto JTHK



3. IHK, Hi, rucTonsl

4. rucToHOBBIN KOp, MuHKepHYyto JJTHK

B kaxoii 30He siapbimka pacnosokensl PHK-Tpanckpuntbi?

1. cmaGookpanieHHO

2. ¢pubpuuapHOU

3. TpaHyIspHOI

Kak mHaspiBaloTcsi 0eslkM, KOTOpble MPHUCOEIUHSIOT pudocoMmy K MeMOpaHe
rpanyjasipaoro JP

1. pudodopuns

2. pubO3UMBI

3. DH3UMBI

4. Oenku — CTHIKOBKH

IToToxk MemMOpaH B KJIeTKe POUCXOAUT B HANIPABJICHUH ...

1. anmapat I'onbmku — arpanynsapHsliii OP — rpanynspusiil OP — miia3marnyeckas MmemOpaHa

2. TpanynsipHbIiii OP — anmapar ["onbpku - mia3marudeckas MemOpaHa

3. TazMaTtuueckas MmeMOpaHa — anmapat ['oJIb/pku — TpaHysipHbIi DOP

4. arpanynsapHsiid OP — anmapart ['osib/ku - TutasmaTuyeckas MemOpaHa

Kakue nponeccol nporexkarot B npogasy murosa?

1. ¢popmMupoBaHHE MUTOTUYECKOTO arlfapara, peKOHCTPYKLUS Sapa U SApHIIIKa,
permukanus JJHK

2. GopMHUpOBaHWE MHTOTHYECKOTO ariapara, peopraHu3amus sapa, TeMOHTAXK SAPBIIIKa,
CHUpaIn3anus XpoMaTuHa

3. IEMOHTaX sIpa, SAPHIIIKA, MUTOTHYECKOTO amiapara U Cupaau3aus XpoMaTHHa

4. pEeKOHCTPYKIMS MUTOTUYECKOTO armapara U XpoMaThHa, peopraHu3anus sapa u
SJPBIILIKA

XOHIPHOM KaK HUTEBUAHBIH PeTHKYJIYM NPeJICTABJICH B

1. xapauomuonurax, HeauhepeHITUPOBAHHBIX KIIETKAaX

2. cumruiactax u HeaudhepeHIIMPOBAHHBIX KIIETKaX

3. KapJUOMHUOLIUTAX, Y XJIOPEJUIbl, B CUMILIACTaX

4. Bce BapuaHThI BEPHBI

Jlamuna — 310

1. GenkoBas MJIACTHHKA pa C XPOMAaTUHOM

2. OGenkoBas IMJIACTHHKA

3. COKpaTuTeNnbHas MJIaCTUHKA

4. XpomaThH

MuTOXOHAPHUAIbHBIA TeHOM 00rarT .... MapamMmu

1. I-y

2. I'-1

3. V-II

4. T-A

Cumyayuonno-nozuyeckue 3adaiu

1. U3BecTHO, YTO B COCTAaB HYKJIEUMHOBBIX KHCIOT BXOJAT pAa3JIMYHbIE aA30TUCTHIE
ocHoBaHMA. Kakue a30THCTble OCHOBAaHUS HAJ0 NOMETHTh H30TONOM s HM30MpaTeabHOTO
BBISIBJICHUS B KJIETKE MeTo/IoM aBTopaauorpaduu cunrezupyemoix JJHK n PHK?

2. Ha Tpéx mpemapatax NpeACTaBICHbl KICTKH. Y OJHOH - XOpOIIO pPa3BUTHI
MUKDPOBOPCUHKH, Y IPYrOil - PECHUYKHU, TPEThS UMEET JUIMHHBIE OTPOCTKHU. Kakas u3 3TUX KIETOK
CIEMAIM3UPOBaHa HA IIPOLIECC BCAChIBAHUA?

3. 3a mpexenaMu IUIa3MajeMMbl HAaXOAATCS MOHBI, KOHLEHTPAIMS KOTOPHIX HIJKE, YEM B
KJIeTKe. BO3MOKHO JIM MX MOCTYIUIEHNE B KIIETKY?

4. Ilpu uccnenoBaHUM Ma3Ka KpPOBH OOJBHOTO B JIEHKOIMTAX (HEUTpodmiiax) oOHapyKEeHBI
6akrepun. Kak onu Tyzna nonamu?



5. Ha cB00OAHOI TMOBEpXHOCTH KJIETOK OOHAPYXKEHBI CTPYKTYpHl, B KOTOPBIX IIOA
AJIEKTPOHHBIM MHUKPOCKOIIOM BHUAHBI 9 map mnepudepudyeckux © 2 mapbl LEHTPaJIbHBIX
MUKpoTpyOouek. Kak Ha3pIBatOTCS 3TU CTPYKTYPHI, U KAKOBA UX POJIb?

6. Ilog SJEKTPOHHBIM MHUKPOCKOIIOM BHJIHBI MHOXXECTBEHHBIC MEIKUE BIISTYMBAHUS
IJIa3MajieMMbl KIETKA U CBETJble Iy3blpbkH. O KakoM IIPOLECCE CBUAETEINbCTBYIOT 3TH
HaOmoeHus ?

7. B xjeTrky mpoHHUK (haKTOp, HApYIIAIOMIHMKA LEIOCTHOCTh MeMOpaH sm3ocoMm. Kaxkue
MOKHO OKUJaTh U3MEHEHUA?

8. Ilpm 3arape B KJE€TKax KOXXH TMOSBISIFOTCSA TPaHyJbl MUTMeHTa. K KakuM CTPYKTYpHBIM
3JIEMEHTaM OTHOCSITCS 3TU I'PaHyJIbl?

9. M3BecTHO, 4TO MOJIOJIBIE U OBICTPOPACTYIIHE KICTKH UMEIOT 0a30(DUIBHYIO IIUTOILIA3MY.
YeM 3TO MOKHO OOBSICHUTH?

10. B pe3ynbrare neicTBUS HOHU3UPYIOUMIEH pagriaiiid B HEKOTOPHIX KIETKaX MPOUCXOIUT
paspylieHue oTAeabHbIX opranesul. Kakum o6pazom OynyT yTHIIM3UPOBATHCS KIETKOM UX OCTaTKU?

Ilpu oyenxe 3HaHUll, yMeHUll U HABLIKOG CMYOEHMO8 60 6peMs 3auéma U IK3AMEeHA
UCNOIb3YemCsl YPOBHEBIU NOOX00:

Ilepswiii yposenv TpeanoNaraeT TeOpeTHUeCKHWe 3HaHUS. J{Js ero BBISBICHHS CTYIEHT
JOJDKEH IIPOWTH TECTOBBIM KOHTPOJIb C HCIOJB30BAaHMEM KomIbroTepa. [IpoxoxneHue
KOMITBIOTEPHOTO KOHTPOJISI 1a€T OCHOBAaHUE OLEHUTH 3HAHUS CTYJIEHTOB Ha YIOBJIETBOPUTEIHHYIO
OIICHKY.

Bmopoii yposenwv BBISIBISIETCS TTyTeM yCTHOTO orpoca. CTyIeHT JOJDKEH MoKa3aTh rTyOoKue
TEOPETUYECKUE CHCTEMHBIE 3HAHUS: M3JI0KUTh HCTOPUIO BOIPOCA, €T0 COBPEMEHHOE COCTOSIHUE,
MyTH peIlIeHUs] paccMaTpuBaeMon IPOOIEMBI.

Tpemuu yposenv — TBopueckuid. IIpennonaraerca Hapsgy ¢ MEPBBIM U BTOPHIM YPOBHEM
peuieHue TBOpYeCKMX 3anad. KoTopble cOCTaBiIEHBI Tak, YTO CTYIEHT, IMOHHWMAas MOCTABJICHHYIO
repea HUM 3ajady, JOJDKEH apryMEHTHPOBAHO MPEMJIONKUTH MYTH Pa3pelieHusi, OTCTOSTh CBOIO
TOYKY 3pEHHUSI.

Jna camocmoamenvHoil nO020mo06KU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem s
UCNOJIb308aM b YUEOHO-MEMOOUYeCKUe Mamepuaibl

1. AntonoBa E.W. merommyeckas pa3paboTka 1aOOpaTOPHBIX 3aHATHH IS CTYACHTOB.
Hanpasnenus noarotoBku OaxanaBpoB «llemarormueckoe obOpazoBanuey, «buonorus», o4Horo
otneneHud. YnbpsaHosck: U3na-so YalIIV. 2017. - c. 20.

2. bensicoa H.A. buoxumus u MojexyispHas Ouoiiorus: y4ed. mocoOue JUisi CTYIEHTOB
TEXHOJIOT. U OMOJIOT. crel. yupexaeHuid. - Munck: Kuamwxknbiii gom, 2004. - 414 c. (bubnanoreka
Yal'T1y).

3. Joneuxas D.I. OOmas Ouonorus: y4ue0. mocobue. - M.: Teppa, 2001. - 318 c.
(bubnuotexa Yal'IIV).

4. Mymxkamb6apo H.H., Ky3nenos C.JI. MonekynspHas Ouosorus: yueo. mocodue Juis Me/.
BY30B. - M.: MequuuHckoe nHpopMaMoHHoe areHTcTBo, 2003. - 535 c. (bubnuoreka Yal'IIV).

5. Puc 3., Ctepubepr M. Bpenenue B MOJIEKYISIPHYIO OMOJIOTHIO: OT KJIETOK K aroMam /
nep. ¢ aura. nopx pea. F0.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubnanoreka
Yal'Ily).

5. [IpumepHbIe OLlEHOYHbIE MATePHAJIbI LISl IPOBEACHUS TEKYIero KOHTPOJIst
yCIEeBAeMOCTH M IPOMEKYTOYHOM aTTecTAlMH 00yYAIOLINXCS 110 JUCHHUIINHE

Opraﬂmaunﬂ N MPOBEACHUE aTTeCTAllMU CTYICHTA

®I'OC BO opuentupoBansl Ha ¢opmMHpoBaHuEe Yy OakajgaBpa KOMIIETCHIMHA —
JMHaMUYeCKOT0 Habopa 3HAHWM, YMEHUH, HABBIKOB M JIMYHOCTHBIX KAauyecTB, KOTOPHIE MO3BOJISAT



BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE Tpyla W YCIEMIHO Mpo(dhecCHOHAIBHO
peanu30BbIBATHCA.

B mpornecce oneHkn OakanaBpoB HEOOXOIUMO HCIONB3YIOTCS KakK TPAAWLMOHHBIC, TaK M
WHHOBALMOHHBIE THIIbI, BUIBI M POPMBI KOHTpOJIsL. [IpH 5TOM NOCTENEHHO TPAaIUIIMOHHbBIE CPENICTBA
COBEPIUCHCTBYIOTCSI B pyClIe KOMIIETEHTHOCTHOTO IIOAXOJAa, a WHHOBALMOHHBIE CpPEICTBA
aJanTUPOBaHbI ULl [IOBCEMECTHOTO IIPUMEHEHUS B POCCUNUCKOM By30BCKOM IIPAKTHUKE.

Leas npoBeaeHHs aTTeCTAIMH — IPOBEPKA OCBOCHHS OOpPa30BaTENLHONW MPOTPAMMBI
JTMCUUIUIMHBI-TIPAKTUKYMa Yepe3 cpopMHPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIIHTATOB.

IIpoMe:xxyTOYHASI aTTeCTANMSA OCYLIECTBIIIETCS B KOHIIE CEMECTPA W 3aBEPIIACT U3Y4CHHUE
JTMCUMIUIAHBI, TIOMOTAeT OLEHUTHh KPYIHBIE COBOKYIMHOCTH 3HAaHHWA W yYMEHUH, (OpMHpOBaHUE
OIPEAEIICHHBIX KOMIIETCHIUI.

OuLeHOUHBIMM ~ CpPEICTBAMU TEKYLIEro OLICHWBAaHUS SBISAIOTCA: JOKJAJ, TECThl IO
TEOPETUYECKUM BOIIPOCAaM AMCLMUILIMHBI, 3alllUTa MPaKTUYecKuX padot u T.n. KoHTposab ycBoeHUs
MaTrepuaga BEAETCS DPEryS[PHO B TEUEHUE BCETO CEMECTpa Ha NPAaKTUYECKUX (CEMUHApCKUX,
a00paTOPHBIX) 3aHATHSX.

NMPOMEKYTOYHOM aTTeCTAHH — IK3aMeH:

OC-2 YCTHBIN OTBET
OC-3 TectupoBanue

Ne CPEJACTBA OLIEHUBAHWNSI, Oo0pa3oBaTteibHbIe
/T WCIIOJIb3YeMbIC JTS TEKYIIETO OIEHUBAHUS pe3yJbTaThl
rmokasaressi (pOpPMUPOBAHUS KOMIICTCHIINN AU CHUTLINHBI
1 OueHovHbIe cpeacTBa A/ TeKylei OP-1 JeMoHcTpHupyeT 3HaHUE
aTTecTallNu: ocobeHHOCTEN CHUCTEMHOTO u
KPUTHIECKOTO MBIIIICHHSI,
OC-1. 3amura pedepata apryMEHTHPOBAHHO dhopmupyet
OC-2. YcTHBI OTBET COOCTBEHHOE  CyXKIEHHE U  OICHKY
OC-3. TectupoBanue uH(popMaIuu, TPUHUMAET O0OOCHOBAHHOE
OC-4. PemieHne CHTYallMOHHO-JIOTHYECKHUX | pelIeHre B 00JIaCTH IIUTOJIOTHH.
3a7a4 OP-2 Tlpumensier nmoruueckue (HoOpMbI U
OC-5. [loxnan ¢ nmpe3eHTanuei MPOIIEAYpPHI, CIOCOOCH K pediIeKcuu 1o
OC-6. Pabota c WH(POPMAITMOHHO- | TIOBOTY CcOOCTBEHHOM u qyKOH
CXEMaTH4YEeCKIM MaTepHuaIoM U | MBICIIUTENBHOMN JeSITeNIbHOCTH B
TUCTOJIOTHYECKUMH IpernapaTamMmu (YTeHHe) LUTOJIOTUH.
2 OueHovHbIe cpeacTBA /I OP-3 AHanuzupyer HMCTOYHHKH

UHpOpMALlUK C LEIbI0 BBISABICHUS HX
IIPOTUBOPEYUN M TIOHUCKA JIOCTOBEPHBIX
cyxjaeHui B [{luronoruun

OP-4 3Haer CTpPyKTypy, COCTaB H
JUIAKTUYECKUE EIUHUIIBI [IUTOJIOTMH.
OP-5 VYmeer ocymecTBiIsATh  OTOOp
yueOHOro CoJIepKaHus UL €ro
peanu3alMM B pa3aMuHbBIX  (opmax
00yueHus B COOTBETCTBUU c
tpeboBanusimu GI'OC OO.

OP-6 JeMoHcTpupyeT yMEHHUE
pas3pabaTbIBaTh pa3n4YHbIe (bopmbl
y4EOHBIX 3aHATHH, NPUMEHATh METOJbI,
OpUEMbl U TEXHOJIOTUM OOy4eHHs, B TOM
qucie nHPOPMaIMOHHBIE.

OP-7 Bnageer cmnocobamMu UHTErpamuu
y4eOHBIX TPEAMETOB ISl OpraHu3aluu
pasBuBaIOIIed  y4yeOHOM  JeATENIbHOCTH
(ucciemoBaTeIbCKOM, IIPOEKTHOM,
IPYIIIOBOH U JIp.).

OP-8 Hcnonb3yeT 06pa3oBaTeIbHbIN
NOTEHLIMAJ COUMOKYIBTYPHON CpEJIb




peruoHa B mpernojaBanuu (Ipeamera mo
npoduiio) B yaeOHOM 1 BO BHEYPOUHOM
JCSITCIIbHOCTH

Onucanue OICHOYHBIX CPEICTB M HE00X0AUMOTro 0oOOpYIOBaHUS (IEMOHCTPAIMOHHOTO
Marepuaga), a TaK € IMpOoLeqypbl MU KPUTEPUU OLCHUBAHUS HWHAMKATOPOB JIOCTHXKEHUS
KOMIETEHIMI Ha pa3IMyHBIX 3Tanax ux (GOPMHPOBAHHUS B MPOLIECCE OCBOEHUS 00pa30BaTEbHOU
IIporpaMMsbl npejcTaBieHbl B DOHIE OLIEHOYHBIX CPEICTB Ul TEKYILErO KOHTPOJIS yCIIEBAEMOCTH
U IPOMEKYTOYHOM aTTeCTaluu 1o aucuuiuinee «L{uronorus».

Mamepuanst, ucnoivzyemsle 01 meKyu €20 KOHMpPOAsa yCneeaemocmu
odyuarouwuxcsa no oucyuniuHe

MaTepI/IaJ'IBI I OpraHru3aliuun TeKymeﬁ arTeCTalur NpcaACTaBJICHBI B m5 mporpaMmMmalI.

OC-1. Pedepar
Tembl pedepaToB U TEMBI CAMOCTOSITENBHBIX padoOT B popme pedepaToB MpUBEIEHBI B 1. 4
MIPOrpaMMBl.

OC-2 YcTHBI OTBET Ha BONPOCHI (J1a0OpaTOpHbIE 3aHATHS) € Y4€TOM BOINPOCOB BbIBEACHHBIX
HA CAMOCTOSITE/IbHOE 00y4YeHHe

IIepeyeHb BONPOCOB K 1200PATOPHOMY 3aAHATHIO

Mertoapl uccnenoBanusi Onoyioruu KieTkd. CBeToBask MHUKPOCKOIHUSI — MPHHIUI METOJa,
paspemiaromias CrocoOHOCTh M CTPOCHHE MHKPOCKOMA, MPUHIHUI (HOPMHUPOBAHHS H300pakKeHUs,
chepsl TpPUMEHEHHs MeToJa. Pa3HOBHIHOCTH MeETOAa CBETOBOW MHKpPOCKONWH: (ha3oBo-
KOHTPACTHBIH,  WHTEPPECPCHIIMOHHBIN,  TOJSIPU3AIMOHHBIA,  METOJ]  «TEMHOTO  TIOJIS»,
UMMYHOTUCTOXUMUSI, PITyOPECIICHTHAST MHUKPOCKOIIHS

JIHK — mykmeoTusl, mepBudHas KoHGopmarys (AyImieKc), TUITBI BTOPUYHON KOH(OopMaIuu
(B, A n Z). XapaKTepUCTHKAa XUMHUYECKUX CBS3€H, 00BEMHBIX TTOKa3aTEIICH.

CoOcTBeHHO MIa3MaTH4YecKass MeMOpaHa: JIMIHUIBI — XUMUYECKUE CBOMCTBA, CTPYKTypHAs

opranuzanus, AuGpGyHIUpOBaHUE, THUIBI, ACCUMETPUYHOCTh MeMmOpaH. benku — creneHb
MOTPYKeHHOCTH, pyHKIMH, TuGPyHIUpOBAHHE.

DHAO0MIA3MATHYECKUM peTukyaym/ceTh (OP) - oOmmas XapaKTePUCTUKH.
Arpanynspusiii/rnaakuii. OP (49P) — ¢ydkuun (CMHTE3 W TPAHCIOPT JMIIKAIOB MeMOpaH,

CTEpPOUJIOB U TEPIIEHOB, AenonupoBanue Ca®*, nerokcuxanmus).

DneMeHT LMTOCKeNleTa M3 OelKka akTMHAa MU MUO3MHAa — MHUKpO(MIIAaMEHThl (Ha IpuMepe
MHO(QHIJIAMEHTOB ~ TOIEPEYHOIOI0CaTON  MbleuHOi Tkauu). CTpyKTypHas oOpraHu3aius
MUO(UOPUITT — aKTHHOBBIX M MHO3MHOBBIX. CTpoeHMe capkomepa. BzaumojeilicTBue akTuHa U
MHO3MHA IIPU MBILIEYHOM COKPALICHWH — MOJEIb CKOJIBKEHHS MM Kadelled Ha IONEpPEYHBIX
MOCTUKaX MHO3MHA. Pabounii IIMKI aKTO-MHO3MHOBOI'O KOMILIEKCa

benkoBble (epMEHTHbIE KOMIUIEKCHI JIbIXaTelIbHOM 1€ BHYTpEHHEH MeMOpaHbl U
depMeHTBl  OKHCIUTENbHOTO (ocopunupoBanuss — ATOd-cuHTeTas3a CONPSHKEHHBIE LETBIO
IIEPEHOCA ANIEKTPOHOB. XapaKTEPUCTUKA XUMHUYECKOW OpPraHM3allid KOMIIOHEHTOB JbIXaTEJIbHON
Lenu U oKucauTenbHoro (ocopunuponanus — kommiekc |, I u 1V, a taxke xommiekc Il u V,
MOJIEKYJIbl HIEPEHOCUYUKH - YOUXUHOH U LIUTOXPOM C.

Xnmunueckuit cocraB xpomaruna. JIHK B cocraBe xpomaTtuna - nocienosarensaoctu JJHK
(3HXaHCEepBl, CalJIEHCOPBI, 3K30HBI, MHTPOHBI, MOAYJH, CAaTEJUIUTHBHIE, BBICOKOIIOBTOPSIOIIMECS,
YMEPEHHO MOBTOPSIOLINECS, «POCKOIIN», LIEHTPOMEPHBIE, TENIOMEPHBIE).

U np.

OC-3. TecrupoBanue
[Tpumeps! TECTOBBIX 3aJaHUl IPUBEACHBI B I1. 4 TIPOrPaMMBI.



OC-4. PemmieHue CUTYalMOHHO-JIOTMYECKUX 32124
[IpuMepHbIe CUTYaIIMOHHO-JIOTUYECKUE 33]1a4M MPUBEICHBI B I1. 4 IPOTPaMMBI.

OC-5. Jlokaan ¢ npeseHTanuen
Temaruka nokIaaa ¢ Ipe3eHTanuel GopMUpPyeTcs HHIUBUTYATBHO CO CTYEHTOM.

OC-6. PaGoTa ¢ uH(pOpPMANIMOHHO-CXEMATHYECKUM MATEPUAJIOM U THCTOJTOTHYECKUMH
npenaparamu (4reHue).

[Tpumep pa®oOTHI MO MUKPOCKOTIOM C THCTOJIOTHYECKUM MAaTEPHAIOM H €ro JOKyMEHTaluen
B BU/JIE PUCYHKa:

I'mcrosiornyeckuit mpemapar. lLleHTpocoMBl B SAHIEKIETKE JIOMIAJAWHONW aCKapUIbI.
Oxkpacka: xelie3HbIi TeMaTOKCUITMH.

[Ipenapat npeacrasisieT co0oi cpe3 MaTKH JIOMIATUHON acKapuabl. BUTHBI SHIIEKICTKH Ha
pa3HbIX cTaAuax pa3BuTus. OnpeaenuTe U 3apucymre:

- SAHLEKIETKH OKPYXEHbl O000JOYKOHN OIIOJOTBOPEHHS, BHYTPH KOTOPOW MPOUCXOAUT
npoOieHue,;

- SIMIEKJIETKY, HaxoJslryrocss B Mmeradasze, a1ub0 B aHadaze meporo apoOneHus. B sto
BpeMSs OTCYTCTBYET siiepHasi 000JI0UKa, U XPOMOCOMBI JINOO pacrojaraioTcs o 3KBaTopy KIETKH;

- SUIEKIIETKY, HaxXOJsAlIyrocs B aHadasze MepBOTro ApoOJeHHUs, KOTrJAa XPOMOCOMBI YKe
Hayaly JBWKEHHUE K mojirocaM. Ha 3Toil craiuu Ha motocax sSIMIEKIETKH BUAHBI TEMHBIE TOUKH, K
KOTOPBIM TOJXOJSAT HUTH BEpeTeHA JEJICHHS, OT KOTOPBIX pagualbHO OTXOMAT BOJIOKHA,
oOpasyromue "3Be3ay", win meHTpochepy.

Cxema. [lynnekc JTHK.

B koHI1Ie u3yueHus: AMCUUIIIIUHBI OIBOJSTCS. UTOTH PAOOTHI CTYIEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX ITYTEM CYMMHPOBaHHUA 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpa.

Mamepuanst, ucnoibzyemole 011 RPOMEHCYMOUHO20 KOHMPOJIA YCRECACMOCHU
o00yuarmuxca no OucCUuUnIuHne

IIpuMepHBbIi IepeYyeHb BONPOCOB K IK3aMeHY

Bakyounspnas cucrema kietku. KomnaprMenTsl annapara ['oabxu, QyHKIUH.

DHJIOIIIa3MAaTUYECKUH PETUKYIyM WK ceTh (OP). Arpanynsapusiit OP winu rnagkuii (Ar2C)
— CTPYKTYpHas opranusanusi, QyHKIIHH.

I'panymsapusiik OP wim mepoxoBareiii (I'pDC) — o0coOeHHOCTh cHHTE3a OEIKOB Ha
pubocomax I'pOC, cunTe3 6enKOB Ha SKCIOPT U MeMOpaHHBIX OenkoB. Oynkiuu ['pOP.

PuGocomsr - cTpykTypHO-pyHKIMOHANbHAs opranu3anus. PHK pu6ocom. benku pubocom.
XapakTepucTuka cyObeIuHUl] pudOCOMbl — (YHKIMOHAIbHBIE KapMaHbl C MO3UIUU (DYHKIUI
0O0JIBIION M MaJoi CyObEeIMHUIIBI.

Anmnapar BHYTPUKIETOYHOTO MEpEeBAapUBAHUS — THIPOJIA3HBIE MY3bIPHKU, JTHU30COMBI U UX
reTepOreHHOCTb, YHI0COMBI.

[TepokcrcoMBbl, MOPOCOMBI, IPOTEACOMBI, TOPUCTHIE TUIACTUHKH.

[{uTockener — oMoOpHO-ABUraTeNbHasA cucTeMa KieTku. OO0rast xapakrtepuctuka. OyHKINU.
benku nuTockenera — akTMH, MUO3HH, TyOyTHH.

MuxkpodunamenTsl (MHO(MUIAMEHTBI) — CTPYKTypHash OpraHU3alus AaKTHHOBBIX H
MHUO3WHOBBIX (PUOPHUILI, UX PACTIOJIOKEHUE B CUMILIAcTe (CTpoeHHe capkoMepa). BermomoraTensHble
OeNKK acCOIMMPOBAHHBIE C AKTUHOM. MeXaHU3M COKpalleHruss MUOPUOPHILIT B CUMILIACTE — MOJIEIb
CKOJIbKEHUS WM Kayelel Ha MOMepPeYHbIX MOCTUKAX MHO3UHA.

MuxkpoTtpy6ouku. Kietounslif ieHTp (1IeHTpOCOMa) — [IEHTPHUOIIH.

MuTtoTtuueckuit annapat. PECHUUKH U )KTYTUKH - CTPOCHHUE KTyTUKa, 0a3aJIbHOTO TENbIIA.

[IpomexyTounbie MUKpO(dUIaMeHThl. MUKpOTpaOeKysipHas CETh.

OO6mass mMopdosoruss MUTOXOHAPUN. YIBTPACTPYKTYpHAs OpraHU3alus - HapyXHas U
BHYTpEHHSIS1 MeMOpaHa, MeXKMEeMOPaHHOE MPOCTPAHCTBO, MUTOIIJIa3Ma — MaTPUKC.



Tonorpadus MUTOXOHIpUN B KJIETKE — TUIBI OpraHU3alMyd XOHApHoMma. buorenes wim
aBTOPEIPOTYKIIHSL.

Cunte3 AT® — rimkonus, Lukn Kpebea, 6enkoBbie pepMEeHTHBIE KOMIUIEKCHI BIXaTEIbHOM
LENH BHYTPEHHEH MeMOpaHbl U epMEHTHI OKUCIUTENHEHOTO (hoCchOopUIpOBaHus.

XemMuocMoOTHYECKask Teopust MUTUeIIa 0 COMPSHKEHUU OKHCIICHUSI CyOCTPaTOB C CHHTE30M
ATO.

CtpoeHrie MUTOIUTa3MbI (MaTpUKCa) MUTOXOHAPHH - TEHOM MUTOXOH/IPHA, PUOOCOMEI.

MuToXxoHApUN U cTapeHue KieTku. I u K crpaTerus B 3BOJIOLUHU >KUBBIX OPraHU3MOB U
posb mutoxouapuit. AOK. Anornto3 u MUTOXOHIpUU. MUTOXOHIpHAIIbHAS MEIUIIUHA.

U np.

IIpumep 3x3aMeHalIHOHHOTO OMJIeTa (YCTHBIH OTBET)
bunem Ne 2

=

Meilio3 — OHoJ0ru4ecKoe 3HaueHre, MeXanu3M. Buasl Melosa.
2. VHpOpMaMOHHO- CXeMAaTHYECKHiT MATEPHAJ HJIM THCTOJIOTUYECKUH Mpenapar.
3. CuTyaumoHHO-JIIOrMYecKas 3a/1a4a.

3aB. kadeapoit
« » 20 1.

Kpurtepuu onennBanus 3HaHU 00y4Yaommxcs Mo JMCHHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabombl 00YYAIOWUXCS

Pabora Ha
ITocenienue
71a00paTOPHBIX
[Tocemenue 1a00paTOPHBIX U
o u DK3aMeH
JIEKIUI MPAKTHYCCKUX
. MPaKTUYECKHUX
3aHATHH
3aHATUIX
PasbamioBka 6x 1=6
10 BHAaM 2 x 1=2 Gauia 296 Gasu1oB 96 Oaa
5 OaiIoB
ceMecT pabot
P CymMapHbIit 6 Gamta 296 6amioB 400 6aymoB
2 06amIoB max
Makc. 6an max max max

Kpumepuu oyenusanus pabomul o6yuarowe2ocs no umozam 5 cemecmpa

Onenka baaasl (4 3E)
COTJIMYHO» 361-400
«XOPOIIOY 281-360

«YAOBIETBOPUTEIBHO» 201-280
«HEYIOBJIETBOPUTEIBLHO menee 200

6. MeToauyeckue yKkazaHus /151 00y4al0MMXCs 10 OCBOEHUIO THCIIUIIHHBI

YcnemHoe u3ydeHue kKypca TpeOyeT oT Oo0ydarommxcs MOCEUIEHHs JEeKIUH, aKTUBHOM
paboThl HAa TPAKTUYECKUX 3AHATHUSAX, BBIMOJHEHUS BCeX Y4YEOHBIX 3aJlaHUi MpErnoaBaTes,
03HAKOMJIEHHUSI C OCHOBHOM U JIONOJIHUTENbHOM JIUTEpaTypOil.

3anuch JieKUMU — OfHAa U3 (OpM aKTUBHOW CaMOCTOSITENBHON paboThl OOyYarommxcs,
TpeOyrolass HaBBIKOB U YMEHHUsSI KPAaTKO, CXEMaTHYHO, MMOCJIEI0BATEIbHO U JIOTUYHO (PUKCHUPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBOJBI, 0000IIeHHs, popMynHpoBKH. B KOHIle JEKIIMU TperoaaBareib
octaBisieT BpeMsa (5 MHHYT) AJisi TOro, 4TOObI OOydaromuecs HMeld BO3MOXKHOCTH 331aTh
YTOUHSAIONIME BONPOCHI MO H3y4yaeMoMy MmaTepuany. MWM3-3a HeZOCTaTOYHOrO KOJUYECTBa



ayJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YAAeTCsl OCBETUTh B IOJHOM O0bEME, I03TOMY
IIpenojaBareib, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPbIE BONPOCHI BBIHOCUT Ha CaMOCTOSITEIbHYIO
paboTy CTYIEHTOB, PEKOMEHIYs Ty WJIM HHYIO JUTepaTypy. Kpome 3TOro, Ajist JIydinero OcBOCHUS
Marepuana ¥ CHCTEeMaTH3alld 3HAaHWHA 10 JWUCIMIUIMHE, HEOOXOIUMO TIIOCTOSIHHO pa30Hparth
Martepuabl JEKIUH 10 KOHCIIEKTaM M y4eOHbIM mocoOusM. B ciyuae HeoOXoquMocTH o0pamarsest K
IIPENOJABATENIO 32 KOHCYJIbTaLlUeH.

IToaroroBka K NPaKTHYECKUM 3aHATUAM

[Ipy moOAroTOBKE K NPAKTHYECKUM 3aHATUAM CTYACHT JOJDKEH M3Y4YUTh TEOPETUYECKHUU
MaTepuaja IO TeMe 3aHATHUs (MCHOJIb30BaTh KOHCHEKT JIEKUUM, M3YYUThb OCHOBHYIO JIUTEPATYpy,
O3HAKOMMTBCS C JIOMOJHUTEILHON JIMTEpaTypoid, pyu HEOOXOAUMOCTH JONOJIHUTh KOHCIIEKT, Jejasi B
HEM COOTBETCTBYIOIIME 3allICH W3 JIMTEpaTypHbIX HUCTOYHUKOB). B ciydae 3arpyanHeHuit,
BO3HUKAIOIIUX [P OCBOEHMU TEOPETHUYECKOTO Marepuaja, CTYIEHTY CleqyeT oOpamarscs 3a
KOHCY/IbTallUel K IpenojaBarento. Mng Ha KOHCYNbTallMIO, HEOOXOAMMO XOpOIIO HpOIyMaTrb
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHUSI.

B Hauane nmpakTu4ecKoro 3aHsTHs MPENoaBaTellb 3HAKOMUT CTYJIEHTOB C TEMOM, OIJallacT
IUIAH IIPOBEJCHUS 3aHATHUSA, BBIAACT 3aJaHus. B TedeHue OTBEIEHHOIO BPEMEHH HA BBINIOJHEHUE
paboThl CTYAEHT MOXKET OOpaTUThCS K IMPENoJaBaTelio 3a KOHCY/IbTAllMed WM pa3biCHEeHHsMHU. B
KOHIIE 3aHSTHUS POBOAUTCS MIPHUEM BBIIIOJHEHHBIX 3aJJaHNH, cOOECeIOBaHUE CO CTYAECHTOM.

Pe3ynpTaThl BHINOMHEHUS! MPAKTUYECKUX 3aHUI OlIEHUBAIOTCS B OaiaX, B COOTBETCTBHH C
0aNTbHO-PENTUHTOBOM CHCTEMON YHUBEPCHUTETA.

Ilnanbl NPpaKTHYECKUX 3aHATHH

Tema Ne 1. Ilpeomem u 3a0auu d6uonocuu xknemku. Memoowt uccneoosanuil.
Ilonosicenusn kKnemounoii meopuu.
KonTposbHbIe BOIPOCHI

1. TIlpeamer wu 3amaum 1mTosioruu. OmpeneneHue TMOHATHA KieTka. CTaHOBJICHHE
OMOJIOTHH KJIETKA KaK HayKd. XapaKTepHUCTHKa ToyioxkeHuW kierounou teopuu (T. IIBannH, M.
[neiinen, P. BupxoB): knerka — sjaeMeHTapHas CTPYKTYpPHO-(GYHKIIMOHAIbHAS €IWHUIIA JKUBOU
MaTepuM; TOMOJIOTUYHOCTh KIIETOK; KIJIETKa OT KIeTKH; (POPMUPOBAHHE MHOTOKIETOYHOIO
aHCcaMOJIs C €MHBIMUA MEXaHU3MaMHU PETYJISIHUN (CAMOCTOSITEJIHLHO).

2. Mertonsl uccienoBanusi 6uonoruu kietku. CBeToBass MUKPOCKOMHS — IPUHIIUII METO/1a,
paspemiaromnias criocOOHOCTb U CTPOCHHE MHKPOCKOMNA, MPUHIMNI (OPMHUPOBAHUS HU300paxKeHUs,
chepbl mNpuMeHEHUsT MeToAa. Pa3HOBUIAHOCTM METOJa CBETOBOM MHKPOCKOMUU: (a3oBo-
KOHTPACTHBIM,  HUHTEPPEPEHUIMOHHBIH,  MOJAPU3ALUOHHBIM,  METOJ  «TEMHOTO  IOJI»,
UMMYHOTUCTOXUMHSI, (IIyOPECIIEHTHAS MUKPOCKOITHS (CAMOCTOSITEILHO).

3. DnexTpoHHas MHKPOCKOTHS — MPUHUIUI MeETOJa, paspeliarias CIoCOOHOCTh H
CTpOEHHE MHKpockoma. TpaHcMmuccroHHas (mpocBeuyuBaroiias) Mukpockonus. CraHUpYOIIas
(pactpoBasi) Mukpockonus. CrenuaibHble METOJbl 3JIEKTPOHHOM MHKPOCKOIUU: 3JIEKTPOHHO-
MUKPOCKOTIHYECKasl [IUTOXUMHUS, HMMYHOLIUTOXUMUS, dJeKkTpopaauorpadus. Chepsl mpUMeHEHUs
MeTo/1a (CAMOCTOSITEJIHHO).

4. Meron aBtopaaumorpaduu. Metoa TuOpuam3anuu in Situ. TexHONOTHs TOTydeHHUS
pexkomOunantHbX JIHK. TpunIitune u cdhepbl MpUMEHEHHSI METOI0B (CAMOCTOSITEIbHO).

5. OpakIMOHUPOBAHUE KJIETOK U KIETOYHOTO COACPKUMOro. MeTOol KIIETOUHBIX KYIbTYP.
[{urodotomerpus. [IpuHIumbl U chepbl MPUMEHEHHS METOIOB (CAMOCTOSITEIbHO).

6. Ilonmumepasnas 1emHas peakius. 3HAYeHHE, TNPUHIUI METOJa, PA3HOBUIAHOCTH
(MynpTHIpaiiMepHasi, rHe3/10Bas, in situ, konuuyecTBeHHas). Jlurasnas nennas peaxuus (LCR).
Ammumndukamus co capurom 1enu (SDA). Peakuuu TpaHCKpPUMIIMOHHO-OTIOCPEI0BAHHOM
ammmudukarmu  (NASBA, TAS, 3SR). JHK/PHK rubpunueii 3axsat (hybrid capture).
buosiornyeckre 4uIibl (CaMOCTOSITETLHO).

HNHpopmMannoHHO-CXeMAaTHYECKUIT MaTepHaJl

1. Cxema. CBeTOBOI MUKPOCKOII U XOJ Ty4eil B MUKPOCKOTIE.

2. DaexkTpoHHas Muxkpodgororpamma. ['enatouur.



3. DuaekrpoHHas mukpodororpamma. Hedporur.

4. CxeMbl, OTpaXKaIOUIUE Pa3IN4HbIE METOAbI OMOJIOT UM KIIETKH.

4.1. Meron IIIP. Ucxoansie kommnoneHTs! [T1IP.

4.2. TlepBblii IUKI aMILTH(HUKALINH.

4.3. Bropoit nukn aMrir@uKanmu.

5. Cxema. OTiinums B CTpYKTYPHOU OpraHU3aliy )KUBOTHOW U PaCTUTENIbHOM KIIETKH.

6. Cxema. CtpoeHne 6akTepHaIbHOMN KIETKH.

7.  I'mcrojiorMYecKHil Tmpemapar pacTUTelbHas KieTrka. Onpenenutb 000JIOUKY,
LUTOIIA3MY, SIIPO, SAAPBIIIKO, XJIOPOIJIACTHI, BAKYOJIH.

8. T'mcrosormyeckuii mpemapar. JXuBoTHas xierka. HeWpoHsl mepegHHX pPOTOB
CIMHHOTO Mo3ra. OmpenenuTs HEHMPOHBI — YHHIIOJSPHBIE, OWIOJISApHBIC, MYJIbTHIIONApHBIE. Ha
pUMepe MYJIbTHUIOSIPHOTO HEWpPOHA OMPEACIHTh O000JO0YKY, LUTOIUIa3My, SAPO, OTPOCTKH —
aKCOHBI U ACHPUTHI, IIEPUKAPHOH.

Tema Ne 2. Xumuueckan opzanuzayun knemku. Ilnazmamuueckasa memopana.
Xumuueckan opzanuzayusa Kiemku
KonTpoabHbie Bonpochl

1. IlpuMepHbIi XUMUUYECKUN cOCTaB OAKTEpUAIIbHON M TUIMMYHOM KJIETKH MJIEKOITUTAIOLIEr0
(camocTosITESIHHO).

2. Heopranuueckue BeUIECTBA U UX POJIb B KU3ZHEAESITEIbHOCTH KJIETKH — BOJA, HOHBI,
MUHEPAJIbHBIC COJIA M UX KUCIOTHI (CAMOCTOSITEILHO).

3. Opranuyeckne BEIIECTBA: YTJIEBOIBI. Ocobennoctu OMOJIOTUYECKOTO
(GYHKIIMOHMPOBAHUS, CTPOCHHE MOHOMEpPHBIX OJIOKOB, mosinMepoB. Kiaccudukaius MOHOMEPOB.
Jlu- oouro- u mosincaxapa. (caMmoCToSITeJIbHO).

4. Opranuyeckue BemiecTBa: Oenku. buonormueckoe (QyHKIMOHMPOBAHHE, MOHOMEDHI,
KoH(popMaruu, coctas, GyHKinu. DepMeHTH (CaMOCTOSITEILHO).

5. Opranuueckue BemiecTBa: JUNuAbl. OpraHuzanus MoJeKys, kiaccupukanus, GyHKIUN
(camocTOSITE/ILHO).

6. Oprannueckue BemectBa. JIHK m PHK: xumuyeckas opraHuzanuss MOHOMEPHBIX
3BEHBEB, CBOWCTBA, OCHOBHBIE (yHKIMH. [IpuHIIMn KoMIuieMenTapHocTH (rpaBuiio Yapradda).

7. JHK — HykneoTuapl, mnepBuuHas KoHbopMamus (AymJiekc), THIBI BTOPUYHOU
koHpopManm (B, A u Z). XapakTepucTHKa XUMUYECKHUX CBSA3€H, 0ObEMHBIX MOKa3aTesei.

8. PHK. Otmuume nykneorunoB PHK ot mykneornmoB JIHK. IlepBuunas, BTOpuyHas u
tpetnyHas koHpopmarusa PHK (ma npumepe MPHK, TPHK u pPHK). Tunet PHK. Pru6o3umer.

9. Ilna3maruueckas memOpaHa — 00IIasi XapaKTEPUCTHKA XUMHUYECKUX CBOWCTB MeMOpaH.
Uctopus memOpanosnoruu. Mojenu mia3MaTHUECKUX MeMOpaH — COHABHYA, SJIEMEHTapHOU
MeMOpaHbl, >KHJIKOCTHO-MO3aW4Has, JIMMUAHBIX IaBaomux twiatrdopm (lipid-raft). OcHoBHBIE
HAIpaBJICHUS B COBPEMEHHOM HCCIICIOBAHUU MeMOpaH (caMOCTOSITEJILHO).

10. XumMuyeckasi opranu3aius KUAKOCTHO-MO3aNYHOI MOJIeNT MEMOpaHbI:

10.1. CobcTBeHHO TUIa3MaTHyeckass MemOpaHa: JUINUAbI — XUMHUYECKHE CBOMCTBA,
CTpYKTypHasi opranuzauus, IuddyHIUpOBaHHE, THUIIBL, ACCUMETPUYHOCTh MeMmOpaH. benku —
CTENeHb MOTPYXKEHHOCTH, GYHKIHH, MU yHIUPOBAHHE.

10.2. I'nukokanukc (HaAMEMOpaHHBIA KOMILIEKC): YTIEBOABI — CTPOEHHE YIJIEBOJHOTO
HaAMEeMOpPaHHOTO KOMIUIEKCA — TIUKOKAJIUKC, MOHOMEpPHI OJIMTOCAXapUIHBIX Ienei, (QyHKIuu
TJIMKOKAIIMKCA.

10.3. Koptekc (moaMemMOpaHHBIM KOMIUIEKC) — TPOMEXYTOUYHBbIE MHUKPO(GMIaMEHTHI
nuTockenera. OyHKIUU KOPTEKCa.
11. @ynkuuum nIasMaleMMbl —  PELENTOpHas, MEXKMOJIEKYISIPHOTO  y3HaBaHUS,

MEKKJICTOUHBIC KOHTAKTBI, Pa3rPaHUYUTENbHAS (CAMOCTOSITENILHO).
12. KnetouHasi MpOHUIIAEMOCTh — TPAHCIIOPT MaJIbIX U TPYIIBI MaJIbIX MOJIEKYIT; TPAHCIIOPT
MaKpOMOJIEKYIT (CAMOCTOSITETbHO).
13. JIunocoMel (caMOCTOSATETLHO).
HNHpopmMannoHHO-CXeMAaTHYECKUIT MaTepHaJl
1. Cxema cTpoeHHS MOJIEKYITbI BOJIBL.
2. CxeMa CTPOEHUS MOJIEKYJIbI JIUITH/IOB.



. Cxema KOMIIOHEHTBI HYKJI€OTUI0B. Cs- caxapa HyKJICOTHIOB
Cxema ctpoenus nykieoruaos JJHK u PHK.
CxemMa BHJIOB a30TUCTHIX OCHOBAaHUI
Cxema. lymnekc /ITHK.
Cxema niepsuusoro ctpoenuss PHK na npumepe npe.-TPHK.
. Cxema Bropuunoro crpoenust PHK na npumepe TPHK.
. Cxema ctpoenus 3penoit pPHK — prubocomsl.
10. Cxema crnaiicunra npe.-MPHK.
11. Cxema ctpoenus 3penoit MPHK.
12. Cxema OOmas hopMyna aMUHOKHUCIOT M (hOpMUPOBAHHE AUIIETITHIA.
13. Cxema — nepevyeHb aMHHOKHUCIIOT
14. Cxema mnepBuYHas KoHpopMalus moymentuaa. Bropuunas xordopmarms (ambda
crupaib 1 0eTa CKIaa4aToCTh.
15. Tabauna 6MOIOrNYECKOro Koja.
16. CxemMa TpeXKOMIIOHEHTHON OpraHW3alM{ IUIA3MaTHYECKOW MEMOpaHbl - JKHUIAKOCTHO-
MO3anyHasi MOJIEIb.
17. Cxembl 1 31€KTPOHHBIE MUKPO(POTOTPaMMBbI Pa3IMUHbIX TUIIOB KOHTAKTOB.
18. CxeMbI TpaHCTIOpTa MAJIBIX MOJICKYJT:
-CTETEHb MPOHUIIAEMOCTH OUITUITUAHOTO CIIOS;
-CTpoeHre noHohopa — BATMHOMHUITHIH.
19. CxeMBbI aKTHBHOTO TPAHCIIOPTA MaJIBIX MOJICKYIL:
-CKBO3HOU TPaHCHIOPT IIIOKO3bI B KPOBB Yepe3 KIETKY KUILIEYHHKA,
-ctpoenue u pabora Na-K-ATdaszsr;
20. Cxema BE3HKYISIPHOTO TPAHCTIOPTA BEIIECTB — TPAHCTIOPT MaKPOMOJIEKYIL.

©END O AW

Tema Ne 3 — 4. Bakyonapunas cucmema knemku. Onopno-oguzamenvHblili annapam
Ki1emku. Bakyonapnasa cucmema knemku
KonTposbHbIe BOIPOCHI

1. MewMmOpaHHbie KOMIOHEHTHI amnmapaTta [onbKd (IJIAaCTUHYATBIA KOMIUIEKC) —
JUKTHOCOMBI M HMX TMOJIIPHOCTb, MATH CTPYKTYPHO-(YHKIIMOHAIBHBIX KOMIIOHEHTOB, 3JIEMEHTHI
nuTockenera, Oenku anmapata [onapmxu ©  uUX cnenupuUYHOCTh. BekTopHbI mepeHoc
MaKpOMOJIEKyJ U pyHKIMHU anmnapara ["onbmxu.

2. DupomuasMaTHueckuil  petukynym/cetb  (OP) —  oOmas  XapakTepUCTHKH.
Arpanynsapusiii/rnaakuii. OP (49P) — ¢ydkuun (CMHTE3 W TPaHCIOPT JMIHMIOB MeMOpaH,
CTEpOMIOB U TEPIIEHOB, Jenonuposanure Ca?*, nerokcukanus).

3. I'panynspusiit/mepoxoBateiii P (I'DP) — oOmiass xapaKkTEpUCTHKA, JOKAaIH3aIHs B
knetke, ¢yHkuun. OcoOEHHOCTh cHUHTe3a OenkoB Ha pubocomax [ODC — cHUrHaIbHAs
nocieaoBarenbHoCcTh, SRP, TpaHcnakoH, mepeHOC TOJUMENTUIHOW Ienu B TMOJOCTh U
KOTPaHCISAUOHHBIN mpolieccuHr. CHHTE3 OETKOB acCOIMUPOBAaHHBIX ¢ MeMmOpaHoil [ DC, cuHTe3
KJIETOUHBIX MEMOpaH, TpaHCHIOPT MEXAy Bugamu DP u annapatom [ onbku.

4. PubocoMbl - CTpyKTypHO-QyHKUMOHanbHas opranusamus. PHK pubocom. benku
pubocom. XapakTepuUCTHKa CyObeAWHUIl pUOOCOMBI — (YHKIHOHAIbHBIE KapMaHbl C TO3UIUH
GbyHKIMM OONBIION 1 MaJlol CyObEeTUHUIIBL.

5. AnmapaT BHYTPUKJIIETOYHOTO TIEpEeBapUBaHUS — TUAPOIA3HbIE MY3bIPHKH, JIM30COMBI U UX
reTEePOreHHOCTh, SHI0COMBI (CAaMOCTOSITEILHO).

6. TTepoKCHCOMBI, TOPOCOMBI, TPOTEACOMBI, IOPUCTHIE TUIACTUHKH (CAMOCTOSITEILHO).

Onopno-osuzamenvuulii annapam Kjiemku

(caMoCTOSITEJIbHO)
KonTpoabHbIe BONPOCHI
1. I[uTtockener - ONOpPHO-ABUraTeNbHas CUCTeMa KJIETKH TOHATHE, (YHKIUH.
Knaccupukamuss ~ »neMEeHTOB  IUTOCKeNeTa  —  MHUKPO(UIAMEHTBI,  IPOMEXYTOUHBIE

MUKpPO(}UIAMEHTBI, MUKPOTPYOOUKH, MUKPOTPAOEKYIIsipHAs CETh.
2. Xumuyeckas OpraHu3alus 3JeMEHTOB IUTOCKENeTa:
- CTPOEHHE U CBOMCTBO Oelka akTHHA. AKTHHACCOILIMMPOBAHHBIE OEJIKY;



- CTpOEHHE U CBOMCTBA Oeslka MHO3HHA;

- CTpOEHHE U CBOICTBa Oenka TyOynuHa. MAP-Oenku.

3. DneMeHT IMTOCKeNeTa U3 OelKa akTHHA U MUO3MHA — MUKPO(UIUIaMEHTHI (Ha IpUMepe
MUO(DUIUTAMEHTOB ~ MOTIEPEYHOTIONIOCATON  MbIeyHOH TKaHu). CTpyKTypHas OpraHu3aius
MUO(UOPMIITT — aKTHHOBBIX M MHO3MHOBBIX. CTpoeHHMe capkomepa. BzammojeiicTBue akTuHa U
MHO3MHA TPH MBIIICYHOM COKPALICHUM — MOJENb CKOJBKEHHUS WM Kadeleld Ha TONepedHbIX
MOCTHKaX MHO3MHA. Pabounii IMKI aKTO-MHO3MHOBOTO KOMITJIEKCA.

4. DrnemMeHT UUTOCKeeTa U3 Oenka TyOyarnHa — MUKPOTPYyOOUKu. CTPYKTYphI IIMTOCKEIETa
00pa3oBaHHBIE MUKPOTPYOOUYKAMH:

- IeHTpocoMa (KJIETOUHBINA [IEHTP) — CTPOCHHE, (PYHKIUH,

- )XT'YTUK (PeCHUYKH) — cTpoeHue, pyHkuuu. CTpoeHne 6a3aapHOTO TeIblia,

- MUTOTUYECKUH arapar.

5.  MUKpOBOPCUHKH — J€PUBATHI IJIA3MaTUYECKOU MEMOpaHBI.

6. IlpomexyTouHble MUKPO(IIUTAMEHTH. MUKPOTPaOEKYIIsIpHas CETh THAIOTLIa3MBI.

HNHpopMannoHHO-CXeMATHYECKUIT MaTepHaJl

1. DaexTponnas mukpodororpamma annapara [ oybmKu.

2. CxeMa KJIacCCHYECKON BE3UKYJISIPHOIN MOJIEIH TpaHCTIopTa Kapro yepes3 Al

3. Tadbauma pacrnpenciicHUus pPe3UJCHTHBIX OEJIKOB IO KOMIIAPTMEHTaM armapara
T"onpmxu.

4. CxeMa peNUMKIMHTA PE3UJCHTHBIX OenkoB (residents), MHIYIIUPOBAHHOTO C MOMOIIBIO
CORPI.

5. Cxema cuHTe3a U BcTpanBaHHs OenkoB B MeMOpany ['OP.

6. Cxema CTpyKTypa M COCTaB JIM30COM. BHOCHHTE3 M TPAaHCTIOPT JIU30COMAITLHBIX OSITKOB.

7. MuxkpogotorpamMmma CTpyKTYpHOI OpraHU3allui EPOKCUCOMBI.

8. Cxema. CtpoeHnue 26S mpoTeacoMbl U TPOTCOTUTHIECKUX Kamep.

9. CxeMa nmpoTeacoOMHOM JIerpaaluu OSIKOB.

10. Cxema pa3nuyHbIX (HOPM ITPOTEACOM U UX aKTHBATOPOB.

11. Cxema cTpoeHHE MOJICKYJIbl aKTHHA.

12. JIBe cxeMbl CTPOECHUS MOJICKYJIbI MHO3HHA.

13. Cxema opranu3anuu TPOTIOMHO3HHOBOTO KOMILIEKCA.

14. Cxema cTpoeHUs MMONIEPEUHOIIOIOCATON CKeaeTHOW MO puOpumibl. Caprkomep.

15. I'ucronornyeckmii mnpenapar. Ilomepeunomnoniocaras MbllleyHass TKaHb S3bIKA.
Oxkpacka: reMaTOKCHJIMH-303uH. Ha mpenapare onpenenauTs: - CUMIUIACTHI € MOMEPEYHONOI0CATOM
MCYEPUYCHHOCTHIO; - B CUMILIACTE OnpeenuTh cBemibie (1) u TeMuble (A) IUCKU; - cCapoIeMMYy.

16. Cxema cTpOoeHHUS KJIETOYHOTO LIeHTpa. MUTOTHYECKHII anmapar.

17. Cxema opranu3anyud MUKPOTPYOOUKH KT'yTHKA.

18. Cxema. [IpomexxyTouHble MUKPO(UIAMEHTHI.

19. I'ucronornyeckuii mpemapar. [nukoreH B kieTkax mneueHu. Okpacka (ykcuH-
reMaTokcuanHoM. [Ipu mManoM yBelIWYEHUU HANTH: - TPYIIY NEYEHOYHBIX KJIETOK (TemaToLUTOB),
uMeromux GopMy MATH-, MECTUYTOJbHUKOB. [Ipu OonplIOM B remaTouuTax OMNPEAENuTh: -
OKpYTJIoi (POpMBI SIAPO; - SIOPHIIKA M TABIOKM XpOMaTHHAa B HEM; - B LUTOIUIA3ME KJIETOK
pas3nu4HOi (OPMBI U BEJTMYUHBI TPAHYIBI TIIMKOT€HA MAJTMHOBOTO IIBETA.

20. T'mcrosornueckuii mpenapar. J)KupoBbie BKIIOYCHHsI B KJIETKax caimbHUKa. OKpacka
cymanom Ill. Tlpu mamom yBemWYEeHHHM HANTH: TPYNIY SIPKO OKPAIIEHHBIX XHUPOBBIX KIETOK,
BBIOpATh y4acTOK, B KOTOPOM KIIETKHA HE Je(OpPMHUPOBAHBI U PACIIOJIOKEHBI HE O4eHb rycTo. [lpu
OOJIBIIIOM YBEIWYEHUH HAWUTHU: - OTJENbHBIC KUPOBbIE KIETKU (JUMOIUTHI), UMEIOLIUE OKPYTIYIO
(dbopMy; - B LIEHTpE KIETKH PACCMOTPETh KPYIMHYIO KAILTIO JKUPa, OKPAIIEHHYIO B SIPKO OpPaHKEBBIN
I[BET; - Ha mepudepuu KIETKU HANTU Y3KHM 000JOK IUTOIIA3Mbl;, - B PACIIMPEHHOM Y4acTKe
000/1Ka IUTOTUIa3Mbl HAUTH PO MATOYKOBUIHOHN (DOPMBIL.

21. T'ucrojiornueckuii mpenapar. Anmnapar ['0NbKH B HEPBHBIX KIETKAX CHUHAIBHOTO
rauriaus koteHka. Okpacka: ummpersanus cepebpom mo meroxy K. Tompmxu. Ilpu mamom
YBEIIMYCHUH OIPENEINTh: - HEHPOH (HEPBHYIO KJIETKY), - BOKPYT pa XOpOIIO 3aMeTHa ceTdaras
CTpyKTypa ammapara [oibku B BHJE YEPHBIX TJBIOOK, METelb W M30THYTHIX mnanoyek. [Ipu



OO0JIBIIIOM YBEITMYEHUH PACCMOTPETh W 3apUCOBaTh HECKOJBKO KiIeTOK. OOpaTHUTh BHHUMAaHUE Ha
CBETJIOE KPYIJIOE SIAPO HEPBHOM KIIETKHU. B 1IeHTpe siipa BUAHO XOPOIIO OKPAIIEHHOE SJIPBIIIKO.

22. T'ucrojornvyeckuii mpenapar. LleHTpocombl B sHIEKIETKE JOUIAJUHON aCKapuIbl.
Oxpacka: skene3Hbli remarokcuiauH. [Ipemapar mpencraisier co0oil cpe3 MaTKU JIOMIAIMHON
ackapubl. BUHbBI AWIEKIETKN Ha Pa3HBIX CTaIUsAX pa3BUTHUS. SHUIEKIETKA OKPY)KEHBI 000JI0YKOM
OIUIOJJOTBOPEHHSI, BHYTPH KOTOpPOW TpoHCXOmuT japobneHue. Omnpenenuts: - SHIEKIETKY,
HaxomsuIyrocss B Metadase, nmubo B aHadasze mepBoro npodieHus. B 3To Bpems OTCyTCTBYyeT
saepHasi 000JI0YKa, U XPOMOCOMBI JIMOO PACIONIararoTCsl MO 3KBATOPY KIETKH, JHOO0 y)Xe Hadalu
JBUKEHHE K TOJI0CaM; - Ha 3TUX CTaAMsSIX HA MOJIOCaX SHLEKIETKH BHUJHBI TEMHbIE TOYKH, K
KOTOpPbIM MOAXOJAT HUTH BEpeTeHa JEJEeHMs, OT KOTOPBIX paJualibHO OTXOJST BOJIOKHA,
oOpa3yromue "38e31y", wim neHTpochepy.

23. T'ucronoruyeckuii mpenapat. [lonepeunomnosnocarass MpimeyHas TkaHb. OHa MMeeT
CHUMIUIACTUYECKOE CTPOEHHUE, TO €CTh IPAHUIIBI MEXAY KJIETKaMU OTCYTCTBYIOT. Ee cTpykTypHas u
(yHKIMOHANbHAS €OUHHUIIA - MBIIIEYHOE G0I0KHO, HWMEIOLIee MOMEPEeYHYI0 HCUYEPUYEHHOCTD.
Bonokna orpanudeHsl 000JIOUKOW - capkonremmoti, TIOJ KOTOpOM pacmoiiaratorcs sopa. B
[UATOTIIa3Me (CapKOIIJIa3Me) MBIIIIEYHOTO BOJIOKHA YIOPSIOYSHHO PaCIoiararoTcss MUO(QUOPHILIB.
OHM UMEIOT uepenylolluecs YYacTKM C pa3HbIMM OINTHYECKMMM CBOMCTBaAMM: JHUCKH A -
aHU30TpPONHbIE (T€MHblE) W AUCKM | — H30TponHBIE (CBET/IbIE). 3apucCylTe NpOJOJbHBIE U
MOTNIEpEeYHbIE CPEe3bl TKAHH.

Tema 5-6. Inepzemuueckuii annapam knemxu. Aopo. Mumoxonopuu
KoHnTpoJibHbIE BOIPOCHI

1. XapaxkTepucTuka «3HEepPreTHYecKiX BaJOT» (MaKpOIHEPreTUUECKUE COSTMHEHMS) KIIETKU
— AT®, nporounsiii (H") u narpuessiit (Na") nmorennunan Ha Ouosornueckux Membpanax. IlepBbii,
BTOPO# U TPETUIl 3aKOHBI OMOIHEPTETHKH (CAMOCTOSITEJIHHO).

2. O6mast Mop¢hoJIOTHUST MUTOXOHAPUU. YIIBTPACTPYKTYpHAs OpraHu3allds - HapyKHas |
BHYTpEHHSIs1 MeMOpaHa, MeXKMeMOpaHHOE MPOCTPAHCTBO, MUTOIIJIa3Ma — MaTPUKC.

3. Tonorpapuss MHUTOXOHApPUN B  KIETKE — TUIBl OpraHU3alMd  XOHJpHUOMA
(MUTOXOHJPHAIBHBIA ~ PETUKYJIYM) W OBOJIONMOHHBIA  CMBICI  ero  (OPMHPOBAHUSA,
MEKMHUTOXOHIpHanbHbie KOHTakThl (MMK). VYBenuuenue uncia MUTOXOHIPHN — OHMOTEHE3 WIIH
aBTOPEIPOIYKITHS (CAMOCTOSITEIbHO).

4. Dueprerudeckas QyHKIUS MUTOXOHpHI — cuHTe3 ATO.

4.1. OOmas xapakrtepuctuka | osTama sHepreTuueckoro obmena. HauanbpHble sTambl
OKHCJICHUS YIJIeBOJIOB B IIUTOILIa3Me — riukonu3 (11 atam sHeprernueckoro oomMeHa).

4.2. Il aram snepreTuveckoro oomena - [{ukin Kpebca (1iuki TpukapOOHOBBIX KHCIIOT, ITUKJIT
JUMOHHOM KHUCIJIOTBI) — MOCJIEI0BAaTeIbHOCTh CMEHBI MPOIIECCOB OKUCICHUS U BOCCTAaHOBIICHUS C
00pazoBaHUEM DJICKTPOHOB M UX akienTupoBanue ¢ kopepmenrom HAJl — HAJ[*H.

4.3. benkoBbie (hepMEHTHbIE KOMILIEKCHI JbIXaTEIbHON IIeNH BHYTPEHHEH MeMOpaHbl U
dbepMeHThl OKHCTUTENbHOTO GocopunupoBanuss — ATO-cuHTETa3a CONpPSHKEHHBIE IEMbIO
MepeHoca AIEeKTPOHOB. XapaKTepUCTUKA XUMUYECKOW OpraHu3ald KOMIIOHEHTOB JbIXaTeIbHOMN
e B OKUCIUTENbHOTO dochopunupoanus — komruieke |, 11l u IV, a taxke kommieke Il u V,
MOJIEKYJIbI IEPEHOCUYUKH - YOUXUHOH U IIUTOXPOM C.

4.4. XemuocMoTHYecKass Teopuss MwuTuensna o CONPSHKEHHM OKHCIEHHUS CyOCTpaToB C
cute3oM AT®. Ilomoxxennsa teopun. OKHUCIUTENBHO-BOCCTAHOBHUTENbHAsA meTisd. [IpoToHHbIE
HACOCHI (CAMOCTOSITENILHO).

5. CtpoeHue MUTOIUIa3Mbl (MaTpUKca) MUTOXOHIpUNA. ['eHOM MUTOXOHIpUI U €ro oTIn4He
OT TE€HOMa szapa. MMUTOXOHIpUAIbHBI TE€HOM BBICIIMX PACTEHHUH, >XMBOTHBIX, YEJIOBEKA.
Pu6ocomsr. PHK. Nonsr Ca?*, Mg?* (caMocTosITe/ILHO).

6. MUTOXOHpPUH U CTapeHUe KIETKH. I' U K cTpaTerus B 3BOJIIOLUHU KUBBIX OPraHU3MOB U
posib muTtoxoHApui. A®K. Anonto3 W MHUTOXOHApPUH. MHUTOXOHApHANbHAs MEAMIIMHA
(camocToOSITENILHO).

A/IPO
KonTpoabHbIie BONpOCHI

7. CtpoeHue spa dyKapuOTHUECKUX KJIeTOK. Opranuszanus sSAepHoro 6eJIKOBOro MaTpuKca

— cocrtaB: nepudpepudeckuid (HUOPO3HBIN CIOM JTaMUHBL, PHIXJIBIH (UOPO3HBIN CION JIAMHHBI,



ocraTo4yHoe sApbIKo, 6enku. @parmentsl JJHK acconmupoBannsbie ¢ siaepHsiM MmaTpukcom (JHIT-
komruiekcel), PHIT-komrmuiekcel. OcTaTouHOE SIPBILIKO.

8. XpoMaTHH — MaTepuabHbIi HOCUTENb HACIEICTBEHHON HH(pOpMAIIHH.

8.1. Xumumndeckuii coctaB xpomaruna. JIHK B cocraBe XxpomaTrHa - TOCIEIOBATEIIHHOCTH
JHK (aHXaHCEPHI, CalJICHCOPBI, 3K30HBI, WHTPOHBI, MOJYJIH, CaTeJUINTHBIE,
BBICOKOIIOBTOPSIOIIMECS, YMEPEHHO IIOBTOPSIIOIIMNECS, «POCKOILINY, IEHTPOMEPHBIE, TEIOMEPHBIE).

8.2. benku B cocraBe xpomarmna. ['mcronsr (H1, H2A, H2B, H3, H4) u HerucroHossie
oenxku (JAHK-u PHK-mosmmepassr, Hykieassl, «Oenku JlxoHcoHa» - HMG, tomomsomepassi,
JIUrasbl, JTAMUHBI).

8.3. YpoBHM KOMITaKTHM3allMM XpPOMAaTHHA — HYKJICOCOMHBIH, (QUOPHUIUIAPHBIA WM
CynepOHIHBIA M ero MoJenu (COJCHOMIHAS, CYNEPCIUpad, KPOCC-IWHKEpHas, JEHTOYHas),
[IETEJIbHO-IOMEHHBIN  (TIETJIEBbIE PO3ETKU — XPOMOMEPBI), XPOMOHEMHBIM, XPOMOCOMHBIM.
Mopdonoruueckue tunsl xpomocoM. CTpoeHne XxpoMocoMbl. MIHTephazHoe cocTosiHME XpoMaTHHA
- TeTepoXpoMaTuH (KOHCTUTYTHBHBI U (aKyJbTaTHUBHBIN), 3yXpoMaTuH. MuToTHuYecKoe
COCTOSIHUE XpPOMATHHA.

9. Snepnas memOpaHa (HyKkieoseMMa). XapaKTeprCTHKa U CTPOCHUE BHYTPEHHEH (JTaMuHa
U €€ KOMIIOHEHTbI) U HapyXKHOW MeMOpaHbl. CTpOo€HHE MOPOBOr0 KOMILIEKCA — HYKJIEOMOPHUHBI,
LIUTOIJIA3MATUYECKUE W SJEpHbIE  KOJIbLIA, LEHTPAJbHBIM JIOMEH, CHHULbI, (UOPUILIIBI
Hykieonutoraazmaruueckoit cropousl (NPC), simepras cetka (basket).

9.1. HykJIeoIUTOIIa3MaTHICCKIIT  TPAHCIIOPT BEIISCTB — ITACCUBHBIA W  aKTHBHBIM.
TpancropTHbIE 3HEpro3aBUcHMbIe cucTeMbl Ran, HykiieonopuHbl, KOH(GOPMALIMOHHBIE W3MEHEHUS
STIK. AnbprepHaTuBHBIE MexaHW3MBI umnopra Oemka — NLS-3aBucumebni mexanmsm, NES-
3aBUCHMBIN AKcHOpT Oenka, Tpancnopt PHK, skcnopt MPHK.

10. Snpeimk0 — WCTOYHUK PHOOCOM. SIIAPBINIKOBBIE OPraHWU3aTOPBI, AMIUTH(UKAIIUS
SANpbIIKA, 4 OTAETbHBIX KOMIIOHEHTa - (UOpPWIUIAPHBIE IIEHTPHl OKPYKEHbI IJIOTHBIMH
bubpmsapasiMu komnoHeHTMH (dense fibrillar components (DFCs)), rpanynsspHble KOMIIOHEHTHI,
pacxosmuecs u3 DFCs. CTpyKTypHbIE THITBI SIIPHIIIEK (CAMOCTOSTEIbHO).

11. benku sapeimexk oOpasytonue ckaddona. HexanonnuHckue (QYHKIIUUA SAPBIIIKA.
[Tepudepuyeckuit  xpomocomubiii  matepuan ([IXM) — sagpeimko BO  BpeMs  MHTO3a
(camocTOSITE/ILHO).

HNudopManmoHHO-cXeMATHYECKUIT MaTepHaJl

1. DaexTponHass MUKPO(OTOrpaMMa yIbTPACTPYKTYPHOH OpraHU3aii MUTOXOH IPHA.

2. CxeMma TUIIbI OPTaHU3ALNH XOHJpHUOMA (MUTOXOHIPHATILHBIN PETUKYIYM),
MEKMHUTOXOHIpHabHbIe KOHTaKThl (MMK).

3. Cxema rimkonu3sa u rukia Kpeoca.

4. Cxema JoKalaH3alMy BO BHYTpEHHEH MeMOpaHe MUTOXOHAPUI KOMILIEKCOB
npixarenbHoi nenu u AT®-cunTeTassl (TpHOOBUIHOE TEJIO HIIM OKCHCOMA).

5. Cxema pabOThl KOMILJIEKCOB JbIXaTEIbHOMN IIEMH.

6. Cxema reHepanuu IpOTOHHOTO MOTEHIIMANA IO MeXaHU3MY neTinu (Murtuenn) u
MIPOTOHHOT'O HAacoca.

7. CxeMma ynbTpacTpyKTYphl Ipa KIETKU.

8. Cxema ypoBHEl KOMIAKTU3allUU XPOMATHHA B sipe.

9. Cxema pacnosioxxenus rucrona Hi npu popmupoBanuu cynepOuaa.

10. Cxema cTpoeHus s€pHO-IIOPOBOrO KOMILIEKCA.

11. Cxema opraHuzanuu sapbIIIKa.

12. T'ucrojornueckuii npenapar. MurtoxoHAapUM
(XOHAPWUOCOMBbI, XOHOPWOM) B aNMUTEennmanhbHBbI X
KNneTkKax KMWWe4YHUKa acKapwuwaibl. Okpacka: no
AnbTMaHy. Mcnonb3ys Manoe yBeNUYeHHUE
MUKpPOCKORNa, HEeOoOb6XO0OAMMO HAaAWUTMWU obazamwnvii K OHeE L
KneTOK KMWWe4yHOTO anuTenuns, rpaHMyYaWuUm c
COeauMHUNTEeENbHOM TKaHLBbBIO, n AnuUKAIbHbIU KOHE€EWU,
HanpaB/feHHBb W K npocBeTYy KMWe4YHUKa. Ha



NMMKaNbHOM KOHUEe BMUAHA TONCTasa xymuxyia. bnuxe
6as3anbHOMY KOHLY NeXurT oBalbHOE A0po.

penmMmyuwec  TBEHHO B anNnMKanbHOMU yacCcTMu KNneToK
OXHDO YyBULOETHDb Mumoxoydpuu, OKpaweHHEble B LieprIH

"
nun ManowyekK. B anuuTenunanbHEBbBX KneTKaxX
Mwe 4YH UM K a OHMWM nNoCTaBNNAKT 3Hepruio,

AKNIWYEeHHYI0 B MaKpoaprmyeckux cBaszax ATO,
nNa ocywecTBlleHUWA beHKLI,MM BCacCbiBaHMWA.

Tema 7-8. Pemummkanusi JTHK. Buocunte3 Oeiaxa. Kierounass penmpoaykuusi U ee
peryasiuusi. CtapeHue u rudesib KJIeTKH.

KoHnTpoJibHbIE BONIPOCHI

1. Mexanusmel perukanuu  JIHK:  koMmminemeHTapHOCTb, MOJyKOHCEPBATUBHOCTD,
MIPEPBIBUCTOCTh, MOTPEOHOCTH B  3aTpaBKe, AaHTHHAIIPABICHHOCTb W YHHUIIOJSPHOCTD.
Otnuuurensuble ocobenHocTn perukanuu JJHK y mpo.- u sykapuot. benku oGecneunBaromine
MIPOLIECC PEIIMKALMY Y dyKapHuoT. MHunmanws, anoHranus, repmuHanus u npoueccudr JJHK.

2. buocunte3 Oenka. OOmmMe CBOWCTBA TEHETHMYECKOTO KOJAa W €ro pacmu@poBka.
Tpanckpunius — mnepBas CTaaus pealu3aliid TeHeTHYeckor wuHpopManuu. WHunmamus —
(dhopMupoBaHUE MPEUHUIIMATOPHOTO OazabHOTO KoMmIuiekca. Dmonrarus mpe.-TPHK. Tepmunanus
u npoueccuHr npe.-TPHK (tpancdeptHoit) - pekoraunus. PekorHunus — akTHBaus aMuHOKHUCIIOT,
aKIENTUPOBAHUE aMUHOKUCIOTHBIX ocTaTkoB HAa TPHK, mocnenoBarensHocTh 3amemienuss TPHK Ha
amuHoauun-TPHK, amunoanunar - pepmentatuBHblil koMiieke. [Tponeccunr meccenxxeproit PHK
(MPHK) u npe.- pPHK.

3. Tpancmsmuss — cobcTBeHHO OmocuHTEe3 Oenka. KOMMOHEHTHI ammapara TpaHCISIUH:
amuaokucnotel, TPHK, ammaoammn-tPHK-cuntetaza, MPHK, puGocomsr, AT®D, I'TD, Mg,
OenkoBbie (pakTOpbl. OTambl TpaHcHsnuu. WHunmanws — wHUnMatopHas amuHOAnwia-TPHK,
(akTopbl MHUIMALIUY, AUCCOIUALINS PUOOCOMBI, 00pa30BaHNE WHULIMUPYIOUIETO KOMIUIEKCA U €ro
cesa3piBanne ¢ MPHK, mouck crapr-komona, Oosbliass CyObEeIWHMIIA 3aBEpIIACT WHUIUAIAIO —
dhopmupoBanue 80S pubocomsbl. Perymsmnus OuocunTes3a 6eika Ha ypoOBHE WHUITHAIINH.

4. DIOHTaIMOHHBIA UK — peakiys MeNTUAALNN U TPaHCIOKaluu B pubocomax. DakTopsl
anoHraimu, nocrymieHue amuHoauwi-T PHK B puGocomy, TpaHcmenTusauus, TpaHCIOKAIIMs.
TepMuHanus: ocBoOOXKAEHUE TMOJNUIENTUAA M AUCCOLMALUS PUOOCOM, KOJOHBI TEpPMHUHAIMH,
O0enkoBble (aKTOphI, IOCIENOBATEIBLHOCTh COOBITHI TepMmuHanuu. [Ipomeccunr mpobenka:
KOH(OpMalMOHHbIE U3MEHEHUS U XUMUYecKasi MOAU(pUKaLIKS.

4. Perynsiuusi: Ha ypOBHE TPAHCKPHUMIMK (TPYNIIOBas SKCIPECCHUs M'€HOB, aMILIU(UKAIINS
TeHOB, PEryJIpOBaHUE CUTHAJaMH YCUIIMTENSIMU — 3HXaHcepsl), nporeccunra MPHK (paspemenue
u 3amnpet npoueccunra npe.-MPHK, auddepenmanbablii IpoiecCHHT, CTaOUIBHOCTh U aKTUBHOCTD
MPHK), tpancisuuu (cpoactBo MPHK ¢ ®U - dakTopsl HHUIMAIIMYN, TPAHCISIITUOHHAS PEIPECCHS,
TOTaJIbHAS PETYJSAIUs) U POLIECCUHTa OelKa.

5. KnetouHslii (PKMU3HEHHBIN) LUK KIETKH U €ro PEeryisiius — UUKIUHBl U IHKJIHH-
3aBUCHMbIE KMHAa3bl. MutoTnueckuid nuki. Touku pectpukuuu (R1 um R2). OcHoBHBIE COOBITHS
untepdazpl. G1 u G2-yeKknmoWHT CUCTeMBbl KIETOYHOro IuKia. [IoHsATHE O UYeKNmoWHTe, cucTeMa
koHTpons moBpexaenuit JHK: cencopel, matumku, 5¢dekTopbl, MeXaHHU3Mbl OCTAaHOBKHU
KJIeTouHoTo nukia Ha cragusx G1 G2 B oteer Ha nmoBpexaenue JTHK.

6. Murto3 — OuoJIOTUYECKOE 3HAYEHHE, XapakTepucTuka (a3. MuUToTHYeCKuil ammapar —
aXpOMAaTHHOBBIEC, TMOJIOCHBIE, aCTpajbHbIE MHKPOTPYOOUYKH, MEXAHU3M JBMXKEHHUS XPOMOCOM.
AMHUTO3. DHAOPENPOTYKLIHS.

7. YpOBHU peryiasiiud MUTOTHYECKOW aKTUBHOCTU: BHYTPHUKJIETOUHBIM (Ha JTamax
TPAHCKPUIIIUHU, TPAHCISIIIUN, POJIb TPUTTEPHBIX OEKOB), KOHTAKTHOE TOPMOKEHUE, MO3UITMOHHAS
nHbOpMaIKA, TOTUIENTHIHBIE PETYASTOPHI Mposrdepanuu (CTUMYISTOPBI 1 UHTHOUTOPHI).

8. Meiio3 — Ouonormueckuit cmbici. Meiio3l — peaykiuonHoe nenenue. Konbroranus,
OMBaJIeHTHI, XUa3M, kpoccuHroBep. Omimmune M| ot mMurto3a. Meiio3 |l - skBanmoHHOE neneHHE.
DopMHpPOBaHUE TAIVIOUIHBIX TaMET.
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9. T'mnorte3sl MHBOJIOLMU OHTOTEHE30B (CTAapeHME): MOMYJISILMOHHO - TEHETUYecKas,
METWJIMPOBAHKUE, CBOOOJHO-paJMKalbHAsA, DJIEBALIMOHHAS, HAKOIJIEHME COMAaTHYECKMX MYTAlMM,
XpOMOCOMHasi, poib snuduza. CucremMa aHTHOKCHIAHTHOM 3allUTHl OpraHu3Ma OT CTapeHHs.
[Tpo6nema KOHIIEBOH peIUIMKAIIUH, TEIOMEpas3a, «reHbl 0ECCMEPTHUSD.

10. AmonTo3 — TeHETHYECKH 3alporpaMMHpOBaHHas rubenp kieTkd. Ilytm 3amycka
anonTo3a. MHCTPYKTHBHBIM amonTo3 M «PelenTopbl CMEPTH»: B3aUMOJCUCTBUE C JIMTAHJIOM M
repeada CUrHajga B KJIETKY, SH3UMbI (Kacma3bl) aronTo3a U HeKpo3a, O TIInYHue MOP(OJIOTHIECKOTO
MIPOSIBJIICHUS IyTeW THOENH, OTJINYHE B MEXaHU3MaxX THOEH KIIETKH.

11. [IporpammupyeMslii  HEKpO3. Ayrodarmus. MuroTtnueckass ~ KaracTpoda.
ATonTO3/HEKpO3HBIE KOHTUHIYMBI.

HNHpopMannoHHO-CXeMATHYECKUIT MaTepHaJl

1. CxeMa perIMKallMOHHBIA My3bIpb W PEIUIMKALIMOHHAS BUJIKA B IPOLIECCE PEIUIMKALMU
JHK.

2. Cxema Tomorpadust perumMKauOHHON BHJIKH.

3. Cxema cOopka NMPEMHUIIMATOPHOTO KOMILIEKCa B paliOHE CTapTa TPAHCKPUIIMHM T'eHa
(6a3zanpHBIN TPOMOTOP)

4. CxemMa MHHMIMAIMM TPaHCISAIUM — (OPMUPOBAHHWE HATHBHOW CyObEeIMHUIBI (Manas
cyowseauauia pudbocomsl u a.a. TPHK).

5. Cxema MHUIMALMKM TpaHCIAUUU — (GOPMUPOBAHHWE WHUIMATOPHOIO KOMILIEKca (malas
cyowreauauIa pudbocomsr - a.a. TPHK - MPHK)

6. Cxema MHUIMAIMHN TpaHCIAuu — popmupoBanrne 80S pubocomsbl (Maas cyObeMHAIIA
pubocomsl - a.a. TPHK — MPHK — 6onbiiast cyObeanHm1Ia pudOCOMBI)

7. Cxema 3I0HTallMi TPAHCISALNUNA — TPAHCIOKALIMS

8. Cxema 3JIoHTaluy TPAHCISALINKY — MENTH AN

9. Cxema MoOJENM «CMBIKAHUA-PA3MBIKAHUS» JUHAMHUYECKOW paboThl pHOOCOMBI B
JIOTALMOHHOM ITHKIIE.

10. Cxema KJIETOYHOTO LIMKIIA.

11. Cxema MexaHW3Ma U MPOCTPAHCTBEHHO-TOMOTPA(UUECKOTO PACIIOJIOKEHHUS XPOMOCOM
BO BpPEMs MUTO3a.

12. T'ucronoruveckuii mpenapar. Kapuokunes kopemxka jyka. OnpenenuTs KISTKH Ha
pa3nuyHoi daze MUTO3A.

13. Cxema MexaHHM3Ma U NPOCTPAHCTBEHHO-TONOIPAPHUUECKOTO PACHOJIOKEHUS XPOMOCOM
npu 1 MelloTnueckoM (peIyKIIMOHHOM) JAETIEHUN.

14. Cxema MexaHu3Ma U TPOCTPAHCTBEHHO-TONOIPaUUECKOTO PACIOIOKEHUS XPOMOCOM
pu 2 MEHOTUYECKOM (IKBAL[HOHHOM) JI€IEHUU.

15. CxeMa perynauuu AeMOHTa)XKa KOMIIAPTMEHTOB KIJIETKH MPH JEIECHHH.

16. O6mras cxema MmporpaMMBbl aronTo3a.

17. Cxema OTIMYUTENIBHBIX MOP(OIOTHYECKUX MTPU3HAKOB KJIETKU B COCTOSIHUM HEKpo3a U
aroITo3a.

18. Cxema o01ast cxema repeiauy CUrHaia CMEPTH Yepe3 peLieTopbl CMEPTH.

7. IlepeyeHb OCHOBHOI1 1 IONOJHUTEILHOI yueOHOii iuTepaTypbl, UHTepHET-pecypcoB,
He00XO0IMMBIX /1JIs1 0CBOCHHS 1M CHUILTUHBI

OcHoBHasi JinTeparypa

1. CrBonunckas, H. C. uronorus: yueOnuk / H.C. CtBonuHckas. - Mocksa: IIpomereii,
2012. - 238 c.: un. - bubmmorp.: c. 236-237. - ISBN 978-5-7042-2354-2. URL:
http://biblioclub.ru/index.php?page=book&id=437359

2. 3aBaneeBa, C. Lluronorus u rucrosiorusi: yueonoe nocodue / C. 3aBaneeBa. - OpeHOypr:
OI'Y, 2012. - 216 c. URL: http://biblioclub.ru/index.php?page=book&id=259350



3. Pomanoga, E. b. [{utonorus: yaed6noe nocooue / E. b. PomanoBa. — Huxuuit HoBropo:
HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — TekcT: anekTpoHHbIH // JlaHb: 37IEKTPOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/144605

JlonoJHuTeIbHAA JIUTEpaTypa

1. l'ucronorus, uurosorus U smMOpuonorus: yaueonoe nmocooue / T. M. Crynenukuna, T. A.
Bomerkanuna, T. . OcrtpoBckas, U. A. Crenbmax; non pen. T. M. CrynenukuHoit. — Mocksa:
NH®PA-M, 2020. — 574 c. — (Bricmiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekcr : anexrponnsiid. - URL: https://znanium.com/catalog/product/1117787

2. Abpamos, C. H. Ilpaktukym no nurtonoruu: yuedbnoe nocobue / C. H. A6pamos, C. B.
Jlrobuna. — Yda: BI'TTY umenu M. Axmyiisl, 2017. — 115 ¢. — Tekcr: anekTpouHslii // JlaHb:
ANEKTPOHHO-O0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/96816

3. Kapmieea, E. A. lurosorus [Tekcr]: yaeonoe mocodue / ®T'BOY BIIO "Yal'TIY nMm. .
H. Vabsnosa". - Yaesuosck : ®I'BOY BIIO "Val'IlV um. U. H. Yapguosa", 2012. - 136 c.: ni. -
Crincox JUT.: c. 136. - ISBN 978-5-86045-515-3:170.00.
URL:http://els.ulspu.ru/?song_lyric=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%
D0%B3%D0%B8%D1%8F

Internet — pecypcsbl

http://rrc.bsu.edu.ru/download.php.view.17.
http://rrc.bsu.edu.ru/download.php.view.18.
http://hist.yma.ac.ru.

Caiit mopdostoros www.alexmorph.narod.ru.
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Jluct cormacosanus paGowei nporpamMmes!
y4eOHO! TUCIUIIIHHEI (IPaKTHKY )

Hanpasnenue noarorosku: 44.03.05 [lemarormgeckoe obpaszoBanue
Ipoduns: I'eorpadus. buonorus

Pabouas nporpamma [{uTtonorus

CoctaBurenn: E. . AHTOHOBA — VIIBSHOBCK: Yal'Tly, 2023.

Ilporpamma cocTaBieHa ¢ ydeTom (enepansHOrO0 rOCYIAPCTBEHHOrO
00pa3oBaTeNbHOTO  CTAHJAPTa  BBICLIENO 00pa3oBaHMsi 110 HANPABICHHUIO
noxrotoekn  44.03.05  Ilemarormdeckoe  oGpasoBanwue, YTBEPKIAEHHOTO
MunucrepctBoM  06pazoBarms ®  Haykm Poccuiickoif Qenepauun, u B
COOTBETCTBUH C YU€OHBIM TIAHOM.

Cocrasutenu 277 EW. AHToHOBA

fnodnucs)

PaGogas mporpamma y4e6HOM AMCUMIUTHHEBL (TIpaKTHKY) 07l00peHa Ha 3acelNaHuy
kaenps! Gronornw u xumuu "S" masg 2023 r., npoTokoa Ne 10
3aBenyromuii kKadeapoit

H.A. JlenrecoBa _ 44045 2043

ruunaA nodnuce pacuiugposka nodnucu dama

Pabowas mporpamma y4eGHON AHCUMIUIHHBI (IpakTHKKM) COIJIacoBaHa ¢
6ubnuoTexoi
Cotpynruk 6ubmmoTexn

Mesl }O.B. Mapcakoga f &d. 202!

nunasnodnuce pacuugposka noonucu dama

[lporpamma paccmoTpeHa u  omofpeHa Ha 3aceaHdd YYEHOTO COBETa
€CTeCTBeHHO-reorpaduyeckoro dakymsrera "31" mag 2023 r., mpotokon Ne6
lpencenarens yueHoro coBeTa ecTeCTBEHHO-Teorpahuueckoro haxyasrera

(Pt JI.A. ®poros 2.05 488,

<
Au%ﬁ’nodnucb pacuupoera noonucu dama
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