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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Jucnumnamaa «L{uToorus» OTHOCHTCS K IUCHUIIMHAM 00s3aTenpbHON dacth bioka 1.
Huctumummael - (Moaynu) [IpenMeTHO-METOMMYECKOro MOIys y4eOHOro IUlaHa OCHOBHOM
npodeccuoHanbHOM  00pa30BaTEIbHOM MpOTrpamMMbl  BBICIIErO OOpa3oBaHHs — MPOTPaMMBbI
OakanmaBpuata 1o HampasieHHIo moarotoBku 44.03.01 Ilemarormueckoe oOpazoBanue / 44.03.02
[Icuxosoro-negarorndeckoe  0oOpa3oBaHWe, HAMPaBICHHOCTh (Mpoduib) oOpa3oBaTEILHOM
nporpammsbl «buomnorus. [Icuxonorusy, o4Hoit Gopmbl 00ydeHus.

JucuunimHa onvpaercs Ha pe3ysbTaTbl 00ydeHus, cQOPMUPOBAHHBIE B PaMKaX JUCIHUILINH
AHnatomusi 1 Mopdoiiorus pacteHud, 3oonorus O0ecno3BoHOUHbIX, OOWas M HeopraHuyeckKas
XUMHsA, YueOHas (O3HAKOMHUTEIbHAs) NpaKkTUKa 1O OoTaHuke, YdueOHas (O3HAKOMUTEIbHAS)
MPAKTHKA O 300JI0TUH.

Pe3ynbrarbl u3ydeHUs UCUUIUIMHBI SIBIISIOTCS OCHOBOM JJisi WM3Y4Y€HUs JUCUUIUIMH U
MPOXOXKACHUS NMPaKTUK: ['ucTonorus ¢ ocHoBamu sMopuoiorun, Pusnonorus pactenuii, ['eneruka,
Monekymnsipaast 6uonorusi, MukpoOuosnorus, OcHOBbI OnoTexHonoruu, CrucTeMaTHKa pPacTCHHIA,
3o005i0TUs  TO3BOHOYHBIX, AHanuTudeckas xumus, Opranudeckas xumus, Ousudeckas u
KoJulouHast Xxumusi, buonornueckas xumusi, Teopus aBonoruu, Opranuyeckuii cCuHTe3, YyeOHas
(o3HaKOMHUTENbHAS ) TPAKTHKA IO (PU3HOJIOTUH KYIBTYPHBIX PACTCHUI.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbLTATOB 00yueHHs1 (00pa3oBaTeJbLHBIX Pe3yIbTATOB)
MO JUCHHUILIUHE

Heabo ocBocHMS AUCHHUIUTMHBI «L{UTONMOTHS» SIBIISIETCS MOATOTOBKA OakamaBpa K padore
yuuTeneM Ouojoruu B oOlieoOpa3oBareiabHON Imikoje. JlMCHMIUIMHA TpeaHa3HadeHa JaTh
OyIylIMM Y4YUTENSIM TPOPECCHOHAIBHYIO (TEOPETHUYECKYI0 M TPAKTUYECKYIO) TOJATOTOBKY B
00JacTu TeOpUU U METOJIMKH 00y4YeHHsI OMOJIOTMH Ha Pa3IMYHbIX CTYMEHAX 00Ieo0pa3oBaTenbHON
IIKOJTBI.

3agaveidi OCBOGHHS JUCHUILUIMHBI SBIsETCS (POPMUPOBAHUE Y CTYACHTA IEIOCTHOTO
MIPEICTABICHUS] 00 OCHOBHBIX ATamax CTAHOBJICHUS COBPEMEHHOW HAyKHU LMUTOJOTHHU (KIETOYHAS
Ouosorusi) U ee CTPyKType, 00 OCHOBHBIX KAaTErOpHSX, MOHATHUSX M METOJaX, O POJIM U MecCTe
[UTOJIOTHU B MPOGECCHOHATBHOM TOATOTOBKE Y4YUTENs OWOJIOTHM W XUMHUH, CHOPMHUPOBATH
TOTOBHOCTb OYAylIEro y4uTeNns OHOJOTMM M XUMHH K dS()(PEeKTUBHOMY MpenoiaBaHUIO
MPOIEIEBTHYECKOT0, 0a30BOT0 M MPO(UIBLHBIX KYPCOB 1O MPEIMETY.

B pesynbrare ocBoeHHs MporpaMMmbl OakanaBpuaTa OOYYArOIIMIICS OJKEH OBIAJIETh
CIeNYIOIMMU pe3yjibTaTaMu o00yueHuss 1o auciuiuimde «luronorus» (B Tabmume 1
MIPEJICTABJICHO COOTHECEHHE O00pa30oBaTeNbHBIX pPE3yJIbTaTOB OOYYEHHUS 10 JUCHUIUIMHE C
WHIUKATOPAMH JTOCTHKEHUS KOMITETCHIINH ).

Komnerennus u
UHAUKATOPHI ee
JOCTHIKEHHUS B
JUCHMIIJINHE
YK-1 CniocobeH ocymecTBIsITh MOUCK, KPUTUIECKHUI aHaTn3 U CUHTE3 MH(OpMAaIUK, TPUMEHSTh
CHUCTEMHBIN NOAXOJ JUIsl pEIICHUS ITOCTABJICHHBIX 3a1a4

O0pa3oBaTteibHbIe Pe3yJabTATHI JMCHUIIIHHbI
(3Tanbl popMHUPOBAHMSA TUCHUIINHBI)

3HaeT ymeer BJajaeeT

YK-1.1; OP-1
JeMoHcTpupyeT JemMoHCTpHpYyET
3HAHUE 3HaHUE
0COOEHHOCTEH 0CcoOeHHOCTEH
CUCTEMHOTO CUCTEMHOTO u
KPUTHUIECKOTO KPUTHIECKOTO
MBIIIJICHHS, MBIIICHHS,
apryMEHTHPOBAHHO | apTyMEHTHPOBAH
bopmupyer HO  (opmupyer
coOCTBEHHOE COOCTBEHHOE




CYXJICHHE H OICHKY
uHpopManuy,
MPUHUMAET
000CHOBaHHOC
pelIeHue

CYXKJICHHE u
OIICHKY
uHpopmanuu,
MPUHUMACT
000CHOBAHHOE
pelieHue B
obnactu
LIUTOJIOTHH

YK-1.2; Ilpumenser
JoruuecKkue  (popmel
u pOLEAYPHI,
criocobeH K
pedaexkcun o
MOBOJTY
coOCTBEHHOM u
qy>KOH1
MBICIIMTETEHOMN
JeSATCIIEHOCTH

OP-2
JIOTHYECKUE
MPOLEAYPhl, CHOCOOEH K
pediiekcuu MO MOBOY
COOCTBEHHOW U  YyXKOH
MBICITUTEIbHOMN
JeSTEIIbHOCTH B
[UTOJIOTUU

IIpumensier
dbopmMbl U

YK-1.3;
AHanu3upyer
UCTOYHUKHU
uHpOpMaIU C
LENbI0  BBIABIICHUSA
X NPOTUBOPEUUN U
IIOMCKA
JIOCTOBEPHBIX
CYXKJIEHUH

OP-3 AHanusupyer
VCTOYHUKNU

uH(pOpMaLUU C LEJIbIO
BBISIBJIICHUS ux
IIPOTUBOPEYUI u
IIOMCKa  JOCTOBEPHBIX
CYKJICHUU B
uTtonoruu

IK-1 Crocoben ocBanBaTh M UCIOJIB30BAaTh TEOPETUUYECKIE 3HAHUS U
00JIaCTH MU pelIeHUH NpoQecCHOHaTbHbIX 3aay.

HAaBBIKU B HpeHMeTHOﬁ

MPAKTUYCCKUC YMCHUSA U

IK-1.1; 3Haer
CT KT’ COCTaB " OP-4 3naet

PYKTYDY, CTPYKTYPY,
TUIaKTUYECKHE

COCTaB "
€IMHUILIBI
. JUIAKTHYECKHE
IpeIMETHOU SN
obsacTu H
LIUTOJIOTUU

(mpenosiaBaeMoro
peaMeTa).
MK-1.2; VYmeer
OCYILIECTBIATH OP-5 Ymeer
otbop y4eOHOT0 OCYIIECTBIISATh ot0Oop
COJIEpKaHus ISl €T0 y4eOHOT0 COJIepIKaHus
peanuzanuu B JUIS  ero peajgu3aluud B
pa3nuyHbIX  (popmax pa3IUYHbIX bopmax
oOyueHus B 00y4eHHUs B COOTBETCTBUU
COOTBETCTBUU c ¢ TpeboBanmsimu  PI'OC
TpeOOBaHUAMU 0]0)
dI'0C OO
MK-1.3; OP-6 JlemoHCTpHpYET
JleMoHCTpUpyeT yMeHue pa3pabarhiBaTh
yMEHHE pa3nyHbIe bopMbI
pa3pabarbIBaTh yueOHBIX 3aHSTHH,
pasnuuHble  QOpMbI INPUMEHSTh  METOJBI,
y4eOHBIX  3aHATHUH, IIPUEMBl U TEXHOJIOTUU

IMPUMEHATE MCTOIEI,

00y4YeHus, B TOM YHCIIe




MIPUEMBI u nH(pOpMaLMOHHbIE
TEXHOJIOTUH

oOy4eHus, B TOM
qucie
WH(POPMAIIMOHHBIC

IIK-3 Cnocoben (opMupoBaTh pa3BHBAOIIYI0 00pa30BATENBHYIO CpeAy IS JTOCTHXKEHUS
JMYHOCTHBIX, TPEAMETHBIX W  METANpPEJAMETHBIX PEe3ylIbTaTOB OOYUYCHHS CPEICTBAMH
MpernoaaBaCMbIX y‘-Ie6HBIX npcaAMCTOB

InK-3.1; Bianeer OP-7 Brajeer

crocobamMu
crocodamMu
HUHTETpaIiu
WHTETpaIun GHbIX
y4eOHBIX MPEAMETOB ya
NPEeIMETOB  JUIS
JUISt OpraHu3aIiu
o OpraHu3aIuu
pa3BHBarOIICH .
yaeGHOM pa3BHBarOIICH
eOnoit
JIEATEILHOCTH ya
. | deATenpHOCTH
(ucciemoBaTenbCKON
HPOCKTHOH (uccremoBaTenbC
b

KOM, TMPOEKTHOM,

TPYNINOBOH 1 1p.) IpyNIoBoM u Jip.)

IIK-3.2 Ucnonb3yer

o0pa3oBaTeIbHbBIN

HOFT)CHI_[I/IaJ'[ OP-8 Hcnonb3zyer

COLMOKYJIBTYPHO o0OpasoBaTebHbBIN

MTOTEHIIAT

Cpenbl peruoHa B 5

[IpeNnogaBaHuu COLIMOKYJIBTYPHOH  CPCIIbI

(rII) eaMera o peruoHa B TPEIOJABAHHUH

HpI:)(bHJHo) B (mpenmeTa o npoduITo) B
eOHOI i RO y4eOHOW U BO BHEYPOUHOU

NEATETLHOCTH

1.00beM AMCHUIUIMHBI B 3a4eTHBIX €ANHUIAX C YKa3aHHeM KOJIMYecTBa aKaJeMHYeCKHX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYK PadoTy 00y4yawluxcsi ¢ nmpemnoaaBartesneM (1o
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOAITEIbHYIO PadoTy 00y4aromuxcs

YueOHbIe 3aHATHS
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3. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKAAEMHUIECCKUX YaCcoB 1 BU10B y‘leﬁHbIX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUUECMEA AKAOEMUYECKUX UACO8 U
6UO006 YUeOHbIX 3aHAMUIL




MPUMEPHBI TEMATUYECKHUM IJIAH JUCIUILIAHBI

KonnuecTBo 4acoB o
dbopMaM opraHu3zauu
oOy4eHus
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Monyns 1. Beenenue B mutonoruto. Ilnazmatinueckas memOpana. 5 - 10 12
Monyns 2. BakyonspHas cuctema kieTku. OnopHO-ABUTATEIIbHBIN 6 - 10 13
anmapar KJICTKH.
Monynsb 3. Cucrtema sHeproobecneyeHus KIeTok. A po. 7 - 10 14
Monynb 4. Matpuunsie cunTe3bl. Kiierounas nponudeparusi. 6 - 10 14
[Tarosorust KIeTKH.
Hroro: 24 - 40 53

3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OucCUuniuHbl
Kparkoe cogep:xanue xkypca (1 cemectp)

Mopnyas 1 Beenenne B nurosioruso. Iliiazmaruyeckass MemOpana.

BBenenne. [Ipeamer knerounoit 6uonoruu. Ilpeamer u 3agaun uurtonoruu. OnpeneneHue
nousTus «Knerka». CTaHoBIEHHE OMOJIOTUU KIIETKU KaK Haykd. OCHOBHBIE [TOJIOKEHUSI KIIETOUHOM
TeopuH. MeTosbl uccieoBaHus Onosoruu kieTkd. CBeToBass MUKpOCKONUs. MeTojbl CBETOBOM
MHUKPOCKOTIMU. DJIEKTPOHHAsE MHUKPOCKONHS — TPHHIWAI METOJbI, TPAaHCMUCCHOHHAs U
CKaHUPYOIIas MHUKPOCKOTIHS. KonrtpactupoBanue 00BEKTOB, YIABTPaMUKPOCKOIHS,
3aMOpakMBaHWE — CKaJibiBaHUE. VIMMYHOTMCTOXMMHYECKHE METOJIbl MCCIEI0BAaHUN — TMPUHIMI
merona. Meroa aBropaguorpaduu. ®dnyopecueHums. Mertox ruOpuamsanmu  in - Situ.
@®paKkIMOHUPOBAHUE KJIETOK U KJIETOYHOIO COAEPKMMOro. MeToa KIETOYHBIX KYJIbTYD.
[Tutoporomerpus. Knerounas nH>xeHepus. DBOIIOLMS KIETKH.

IlnazmaTnueckas memoOpana. Vcropus memOpanosioruu. Mopaenu TUIa3MaTHYECKUX
MeMOpaH, o0mas XapakTepUCTUKAa M XHMUYECKHE CBOMCTBA KHJIKOCTHO-MO3aWYHON MOJENIH
1asMaTHueckoi MemOpaHbl. CTpyKTypHasi OCHOBa MeMOpaH: JBOMHOW CJlON JUNMIOB U Oernka.
JlarepanbHas MOABUKHOCTh M aCCUMETPUYHOCTh MOJIEKYJ. Pa3nnyHble cBOMCTBa pa3HBIX MeMOpaH.
@YHKIMM T1a3MaTHYecKO MeMOpaHbl. bappepHo - TpaHcmopTHas poJib. [ HMKOKaNIMKC, KOpTEKC.
TpancmeMOpaHHBIE NEpEeHOC HOHOB M HHU3KOMOJIEKYISPHBIX COEIMHEHHH. Be3uxymsapHbiit
TpaHCHOpT (PHIO0- M IK301MTO3). Crenuduueckuii YHAONNUTO3. PerenTopHas posb mia3MaaeMMBl.
B3anmopelicTBie ¢ CHUTHAJIBHBIMU MOJIEKYlTaMU. MEeXKIeTOUHOe y3HaBaHUE. AJre3uBHbIE OeNKu
(CAM- oGenku, cell adhesion molecules): kaarepusbl, *IMMYHOTJIOOYITHHOIOAOOHBIE, CEICKTHHBI,
UHTETPUHBI, OCJIKU TJIaBHOTO KoMIuiekca rucrocoBmectumoctu (MHC — mejor histocompartabiliti
complex). KoHTakTel (CHenuanibHbIE MEXKKICTOYHBIC COCAUHEHHS): 3amuparoiiie (IUIOTHBIE),
3asgKOpHBaoIue (CUEIUIsAoNe), (oKaIbHbIE, I€CMOCOMBI, IIENEBble, CHUHAICHI, IJIa3MOJECMBI.
JIunmocomsr.

Monayab 2 BakyoasipHasi cucteMa KJaeTKH. ONOpPHO-ABUTraTeIbHBIH aNnapaTt KJIeTKH.

Bakyonsipuasgs cucreMa KJETKHM: COCTABJSIIOIIME KOMIIOHEHTbI M (yHKUMH.
['panynsapubiil sHAO0IIIA3MaTHUecKuil petukynym (I'OP): ynpTpacTpykTypa KaHanoB, puOOCOMBI.
bonpmass w wmamas cyOuactuia puOocoMbl, GyHKIMH. PubGocoMbl Mpo — W IYKApPHOT.
[Tommpu6ocomel. @ynkuuu ['OP: cunTe3 cnenmduyecknx 1 MeMOpaHHBIX O€IKOB Ha pruOOcoMax,
UX cerperamus; ornopHas (QyHKIHs, ydacTHE B KJIETOYHOW MpoHULaeMocTu. KoTpaHCMUCCHOHHBII



TpaHcnopt OenkoB. ['mankuii sHI0MIIa3MaTndeckuii petukyaym (I'DP): ynerpacTpykTypa, GyHKIMHA
(cMHTE3 JMIUAOB, IOJNMCAXapHUIOB, MeTaOomuYecKas JIe3aKTHBAUAg TOKCHMHOB TIPU TOMOIIH
dbepmenTta rutoxpom P-450, nenmonupoBanue nonos Ca). [TopucTeie miIacCTUHKH.

Anmnapar ['osbKH B CBETOBOM U 3JIEKTPOHHOM MHUKpockone. dyHkiuu annapara [ osbku:
CeKpeTopHasi, MOAU(GUKALUS U COPTUPOBKA OEIIKOB, BHYTPUKJIETOUHBIH TPAHCIIOPT, MOJIEKYJIIPHBIE
MeXaHU3MbI ()YyHKIIMOHMPOBAHUS MpeoOpazoBaHus anmnapaTa ['oibIku B MUTOTHYECKOM IHKIIE.

JIuzocombl. MopdoOuoxumuueckass —opranuzanus, kiaccudukauusa. OcobeHHOCTH
MOJICKYJISIPHOM W PELENTOPHOH opraHu3anud MeMmOpaH. DHAOCOMBI KaK IPETU30COMHBIN 3Taml
BHYTPUKJIETOYHOTO IlepeBapuBaHus. ['eHeTmyeckue JM30COMHBIE Oose3HHu. IlepokcucoMBlI.
[Topocomsl. [IpoTeacomsl.

IlnTocKeeT — ONMOPHO-ABHraTe/IbHasi CUCTeMa KJeTKH. Tpu cuCTeMbl (HIAMEHTOB:
IPOMEKYTOUHbIE, MHKPO(QUIAMEHTbI, MHMKPOTPYOOUKH. besnku, MOoJeKyasipHble MeXaHU3Mbl
JIBUTATENIbHBIX (DYHKIIMI HEMBIIICYHBIX U MBIIICYHBIX KIETOK. TOHKOE CTpOCHUE MPOMEKYTOUHBIX
¢GuiaMeHTOB, MUKpPO(UIAMEHTOB, MHKpOTpyOouek. ILleHTpbl opraHM3anuu MHKPOTPYOOUEK.
JIuHEenHBl U KMHE3UHBI — MOTOPHBIE Oenku. KIeTOYHbIN LIEHTP: TOHKOE CTPOEHUE U XUMHUYECKUI
cocTaB IpeoOpa3oBaHusi B MUTOTHYECKOM Iukine. PyHkuuu. bazanbHble Tenbla, PECHUUYKH U
KTYTUKH: MOP(HO-OMOXMMHUYECKas OpraHu3aIus, MOJICKYJISPHbIE MEXaHU3MbI (DYHKITHI.

Moayas 3 Cuctema 3Heproodecnevyenus KjaeTok. Aapo.

Cucrema »JHeproodecrneyeHusi KJeTok. MuToxoHapuu: oOmas  Mopdoorus,
yIABTPACTPYKTYpHas OpraHu3alMs, Hapy)kHas M BHYTPEHHSAs MeMOpaHa, MexMeMOpaHHOe
IIPOCTPAHCTBO, MHUTOIUIa3Ma — MaTpuKC. TUIBl OpraHu3aluy XOHJpUOMa (MUTOXOHAPUATbHBIN
PETUKYJIyM) U 3BOJIIOLIMOHHBIN CMBICT €ro (OPMHUPOBAHUS, MEKMHUTOXOHAPHAIBHBIE KOHTAKThI
(MMK). buorene3 mim aBTOPENpPOAYKIUS MUTOXOHApWH. ['naBHas (GyHKIMS MHUTOXOHIPUN —
cunte3 AT®. I'mukonus. [ukn Kpebca, 6enkoBo-pepMEHTHBIE KOMIUIEKCHI JbIXaTeIbHON e U
BHYTpPEHHEH MeMOpaHbl M (pepMeHTHI OKHCIUTENbHOTO (ochopmmmpoBanus — ATD-cunrerasa,
COIIPSDKEHHBIE  IIETIbI0  MEepPeHoca  3JIEeKTpOHOB.  MexaHusMm  pabGotbl  kommuiekca I
XeMoocMOTHYECKas Teopust MuTuemnia o CONnpsKeHUH OKHUCIeHUs! cyOcTparoB ¢ cuHTe3oM ATO.
[Tonoxxenns teopun. OKHCIUTENBHO-BOCCTAaHOBUTENbHAS neTis. [IpoTonHele Hacocsl. CTpoeHue
MUTOIIJIa3MbI (MAaTpUKCa) MUTOXOHIApUNA. ['€HOM MUTOXOHIpHUM U €ro OTJIMYMS OT I'eHOMa spa.
MHUTOXOHIpUM M CTapeHHe KIETKU. I U K cTpaTerus B 3BOJIOIMH >KUBBIX OPraHU3MOB M pOJI
muToxoHipuil. ADK. Anonto3 1 MUTOXOHAPUU. MUTOXOHJpHUaIbHbIE OOTIE3HU.

dynkouoHajgbHasi MopdoJsiorusi sigpa. Ponb siipa B KH3HEIEATEIBHOCTH KIIETKH.
SlnepHble KOMIIOHEHTBHI HPOKAPUOT M OpraHu3alus sAapa dYKapHOTUYECKOW KIETKH (s1epHas
000JI0YKa, XPOMATHH, SJpPBILKHA, KapUOIUIa3Ma U sJEpHBbIH OenKoBbIM OCTOB). XpOMaTUH U
XpoMocoMbl. Xumuueckuit cocraB xpomatuHa: JIHK, Oenxu (rucronsl, HerucrtoHosble PHK).
['eTepoxpoMaTHH U 3yXpoMaTuH. /[Ba (QyHKIIMOHAIBHBIX COCTOSHHSI XPOMOCOMBI: MHTEp(a3HOe U
muToTHyeckoe. O6mas Mop¢oyorus MUTOTUYECKUX XPOMOCOM, KiacCU(pUKAlUsi, XUMHUYECKUI
cocraB. Kapuortun. IIpoctpancTBeHHass nokamusauus xpomocoM B sape. JHK xpomaruna.
VYHUKaIbHBIE, YMEPEHHO MOBTOPSIOLIUECS U BBICOKOIOBTOPSIOIIMECS IOCIIEN0BATEIbHOCTU
(carreuntHble) JIHK B kuHeruke peaknuum peHarypauun (rubpuamsanumun) JHK, nx
¢yHkmoHanbHas poas. JIHK neHTpoMep 1 TenoMepHBIX y4acTKOB. benku XxpoMaTuHa: TUCTOHBI U
HeructoHoBble Oenku. CBoiictBa u  ¢yHkuuu OenkoB B kommaktuzammu JHK. VYposuu
xkomnaktuzauuu JIHK: HykiieocoMbl, HyKI€OMepbl, ETIEBbIE JOMEHbI, XPOMOMEPHI, XPOMOCOMBI.

SAnepusiii  OenkoBeiii Matpukc. Xummueckuid coctaB ([JAHK, PHK, docdonunumsr).
CTpyKTypHBIE KOMIIOHEHTHI SJE€PHOrO OEIKOBOrO MATpPHKCA: JIAMHUHA, OCTOB M «OCTaTOYHOE»
anpbiiiko. MAR-SAR (30HBI CBS3bIBaHUS ¢ MAaTPUKCOM), PETUTMCOMBI ((PEepMEHTHI PEIIMKATUBHOTO
komruiekca). PHK Beicokomonekymnsipaas, pudbocomnasi. CriytaiicoCOMBI.

SIIpBIMIKO- HMCTOYHUK pUOOCOM. SIAPBIMIKOBBIA OpraHu3aTop — CHENHATM3HUPOBAHHBINA
y4acTOK XpOMOCOMBI. Ammunduxanus sjapsimiek. CTpykTypa W THUIBI SAPBINIKA, XUMHYECKUN
coctaB. Ctpoenne u ¢QynkuuonupoBanue renoB pPHK. benku snpeimex. Hekanonuueckue
byHKIIUN SJIPBILLIEK. PHII-xoMnioHEHTHI sanapa: MIEPUXPOMATHHOBBIE ¢ubpubI,
NEPUXPOMATHHOBBIE TPaHYJIbl, ”THTEPOXPOMATHHOBBIE TPAHYJIBL.

Snepnas oOonouka. CTpykTypHash oOpraHmsalisi HapyKHOH M BHYTpeHHel MemOpaH.
Snepnas mnopa (TOHKOE CTpOEHHE, XHUMHYECKUH coctaB M (QyHKUMH). SaepHbIid



[IATOTUIA3MAaTUYECKUA TpaHCOPT (maccuBHBIM W akTuBHBINA). NLS — mocimemoBaTenpbHOCTH
AMUHOKUCIIOT y OETTKOB, TpaHCIOPTHpYeMbIX B siipo: NES — mocnenoBarensHOCTH aMHHOKHUCTIOT Y
OCJIKOB, TPAHCIIOPTUPYEMBIX HYepe3 sIEepPHYI O0O0JIOUYKY B IUTOIUIazMy. faepHas o00ojouka B
MUTOTHYECKOM ITUKJIE.

Monayab 4 MaTtpuunblie cuaTe3bl. Kiterounasi nposangepanus. Ilatosorus KieTku.

MexaHu3Mbl KJIETOYHOIO JAejieHusi. MuTo3: OHMOJOTUYECKUM CMBICH, TIOHATHE O
MUTOTHYECKOM IMKie. [lmeBpo- u opromuto3. Mopdosorus U MONEKyIspHbIE MeXaHU3Mbl (a3
MUTOTHYECKOTO ImkiIa. CamocOopka MHKPOTpYOOUEeK. DHEpreTMyeckoe OOECIeYCHHEe MHTO3a.
Perynauus MUTOTHYECKOW aKTUBHOCTH. KOHTpOJBHBIE TOUKM MUTOTHYECKOro nukia. [lonsrue o
YEeK-TIOWHT — CUCTEME: CEHCOPbI, AaT4YuKH, 3pPexToprl. DaKTOPhl aKTUBAIIMU U OJOKaIbl MUTO30B.
®daxkTtopsl pocta. ['eHsl pannero u otinoxeHHoro orseta. Kackan kommiekcoB CAK- nuUKIMH.

Metio3 — 0coObIl Ccroco0 JeNeHUus KIETOK. 3UTOTHBIM, TaMETHBIH U CIIOPOBBIA Meio3. |
MeHoThYecKoe aAelieHue, ocoOeHHocTH mpodasel. |l MelioTrueckoe nenenune. CUHENTOHEMHBIN
KOMILIEKC. bruosornueckuii cMpIci Melo03a. DHA0PENPOAYKIUs, TOJIUTEHHS, SHIOMUTO3.

LenTpanbHas gorma MoJiekyjasipHoii Omosorum. Ilatosiorus kierku. Perummkanus
OaktepuanbHbIX U dykapuotrdeckux JJHK. Mexanusm permukanuu JIHK: momykoHcepBaTHBHOCTB,
KOMILIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTHHAMPABICHHOCTh, MOTPEOHOCTh B 3aTpaBke. benku
pemmMKauuu sykapuot. Muunumanusa, snonranus, tepMuHanuss v npoueccuHr JIHK. Ilpunumn
TpaHckpunuuu, 3tanel cuaTe3a MPHK. [NpuHnun tpancnsmum — coOCTBEHHO OMOCHHTE3 OenKa.
Wuunmanus, snonranus, tepmuHanud. [Ipoueccunr 6enka.

Teopun crapenus kietku - cenecrenuus. OmyxoneBas Tpanchopmanus kietku. [TKD —
amonTo3, MPOorpaMMHUPYEMbIN HEKPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, anonTo3-HeKPO3HbIE
KOHTUHUYMBI.

4. Tlepevyenb yueOHO-MeTOAUYECKOT0 ODecrieueH s IJIsl CAMOCTOSITEILHOI padoThI
o0yyaromuxcs Mo JTUCIUNIHHE

CamocrosrenbHas paboTa CTYIEHTOB sIBIseTcs 0co00il (opMol opraHuzanuu y4eOHOro
npoliecca, MpeaCTapysomas coool MIaHUPyeMY0, TO3HaBaTEIbHO, OPraHU3allMOHHO U METOINYECKH
HaMpaBJIIEMYI0 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHE KOHKPETHOIO
pe3yJibTaTa, OCYIIECTBISIEMYIO 0€3 MPSIMOI MOMOILM MPEToAaBaTels.

CamocrosTenbHas paboTa CTYJIEHTOB SBISETCS COCTaBHOM 4YacThl0 yuyeOHOH paboThl U
MMEET 1LIE€JIbI0 3aKpEeIICHUE U YIiTyOJIeHNEe TIOJy4YeHHBIX 3HaHUN U HaBBIKOB, MIOMCK U IPHUOOpEeTEeHNE
HOBBIX 3HaHUH, a TaKXKe BBIIIOJHEHNE YUEOHBIX 3aJJaHHi, MOATOTOBKY K HMPEACTOSIIUM 3aHATHAM U
sk3ameny. OHa TMpeaycMaTpuBaeT, Kak MpaBuio, pa3padoTKy pedeparoB, HAMMCaHUE TOKIAIOB,
BBITIOJIHEHNE TBOPUYECKUX, MHIUBUAYAJIbHBIX 33aJaHUNA B COOTBETCTBUHU C Yy4eOHOH Mporpammoi
(TeMaTU4YeCKUM IUIAaHOM HM3y4Y€HUsS AUCLMIUIMHBI). Tema ajii Takoro BBICTYIUIEHUS MOXET ObITh
IpeUIo’KeHa NpernojiaBaTeieM WiIM U30paHa caMUM CTYAEHTOM, HO MaTepHall BBICTYIUICHUS He
JOJKEH ~ AyOnupoBaTh  JIEKUMOHHBIM — Marepuas.  PedepaTuBHBII  MaTepuan  CIY)KUT
JIOTIOJTHUTEIBHON MH(pOpMaIiei s paboThl Ha MPaKTHYECKUX 3aHATHAX. OCHOBHA 11€1b TaHHOTO
BHUJIa pabOThl COCTOUT B OOYyUYEHHUU CTYJIEHTOB METOJAaM CaMOCTOSITEIHHOU PabOTHI C Y4EOHBIM
MatepHraioM. JlJisi TOTHOTHI YCBOGHHUS TEM, BEIHECEHHBIX B MIPAKTHUYECKUE 3aHATHS, TpeOyeTcs paboTa
¢ nmnepBoucTOuHMKamMH. Kypc mnpeaycMaTpuBaeT CaMOCTOSITENbHYIO paboOTy CTYIEHTOB CO
crnenuanbHOM  nuTeparypoil. Crenyer OTMETHTb, YTO CaMOCTOsITeNbHas paboTa CTYIEHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHAa BBIMNOJHAETCS CUCTEMAaTHUYeCKH, IUIAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3anaHus Uil CAaMOCTOATEIbHOW pabOThl MPeAyCMATPUBAIOT HCIOIb30BAaHHE HEOOXOAMMBIX
TEPMUHOB U TMOHATUH MO mpobiemaTtuke Kypca. OHM HallelMBAIOT Ha MPAKTHUECKYI0 paboTy Mo
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WJUTIOCTPATUBHBIX MaTepHalIOB. 3a/laHus 10 CaMOCTOSATENIBHOM paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTIOTHUTEIBHON MPpOopaboTKH.

O6umit o0beM caMOCTOSTENbHONH paboThl CTYJEHTOB IO JAMCLUMIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pPa0OTy CTYZEHTOB B TEUEHUE CEMECTpa.



3aJlaHui,

AynutopHas camMocTosiTelIbHasg paboTa oCylIecTBisieTcs B (JOpME BBIMOJHEHHUS TECTOBBIX

Kelic-3a1ay,

NMUCBbMCHHBIX TMPOBCPOYHBIX pa60T oo AJUCHUIIIINHE.

AynuropHas

camocTosiTeNlbHas paboTa oOecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3alad 1Mo paslernam
JUCIUATUTAHBIL.

IIpumepHbIe TeMbl pedepaToB:

L4 CaeroBas MHUKPOCKOIIHUA. MCTO,I[BI CBETOBOH MHUKPOCKOIIUH.

L4 :‘)J'IeKTPOHHaH MHKPOCKOITUSA — IPpUHIOUII METOAbI, TPAHCMHUCCUOHHAA N CKAaHUPYIOIIas
MHUKPOCKOIIUA. KOHTpaCTI/IpOBaHI/IC O6T>CKTOB, YIbTPAMHUKPOCKOIIUS, 3aMOPAKUBAHHUC —
CKaJIbIBAHHC.

L4 I/IMMyHOFI/ICTOXI/IMI/ILIeCKI/IC METOAbI UCCJI

€I0BaHUI — MPUHIIUIT METO/IA.

e  Merton aBropaauorpadpun. dayopecienius. Meroa rudpuauzanyu in Situ.
e  DpakMOHUPOBAHHE KJIETOK U KIETOUHOTO COJEPKUMOTO.

MeTon KIeTOUHBIX KYJIbTYP.
Llutodoromerpusi.

Kiterounas unxenepus.
XuMHYecKasi OpraHu3anusi KIEeTKU.

IlepeyeHb caMOCTOSITENILHBIX Pa0OT CTY/IEHTOB B NpeaeIax MoayJiei

Tun u Ha3BaHMe y4eOHOIr0 MOy

Y4yeOHO-MeTOAHYECKOE 0O0ecTieYeHue
Y4eOHOro MOAYJISl.
NHHOBanMOHHBbIE H MHTEPAKTUBHbBIE
(¢hopmbl 00yueHus1

MOJIYJI

bl

BBenenune B nurosoruio. [lnazmaruyeckas memOpana.

CamocrosiTeibHast  padora
«CTaHOBNIEHUE  ITUTOJIOTHUU
MeToabl TIUTOIOTHR.

Hama — cpox noocomosxu
Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemxuy, sn.nouma, yueOHO-
MemoouuecKue Mamepuavl Ha d1eKmpOHHbIX
Hocumesnsix)

Cumyayuonno-nocuueckue 3a0a4u
Koncynomayuu npenooasamens

CTYJAE€HTOB
KaKk  HayKH.

1. Borpocsl, miiaH aHayinza U pOpMUPOBaHUS
TEKCTa CaMOCTOSATEIbHOM paboThl (MeTox
Pa3BUBAOIIEH KOOIlEpauuu M MPOEKTHBIN
METO]).

2. VHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0 paboTty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UH(POPMOCXEMBI (pabota yepes
BUJICOKAMEphl C MPOEKIMe Ha MOHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHble 3a1a4k (METO/ Keiica).

(BKITIOYAst
IIPOEKTHBIN

CaMocTosiTeIbHAsI  pa6oTa  CTY/AEHTOB
«Uctopust memOpanonoruu. PenenTopHas
poJib IIa3MaleMMBbl. B3aumojeicTBue
CUTHAJIBHBIMUA MOJICKYJIaMU. MEKKICTOUHOES
y3HaBaHWe.  MEXKJIETOUHbIe  KOHTAKTHI.
JIummocomsD».

Hama — cpox nodeomosxu

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy», d1.nouma, yueOHO-

MemoouuecKue Mamepuabl Ha d1eKmpOoOHHbIX
HOCUmensix)

1. Borpocsl, niiaH aHayin3a U pOpMUPOBaHUS
TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M TNPOEKTHBIN
METO/I).

2. HWudopmanmoHnHbie pecypcsl MO TeMe
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
UHPOPMOCXEMBI (pabota yepes
BUJICOKaMepbl C MPOEKLUel Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 331a4M (METO Keiica).

(BKITIOYAst
IIPOEKTHBIN




Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

CamocrosiTesibHasi  padora  CTY€HTOB
«XHUMHYECKasT OpTraHU3aIUs KICTKN.

Hama — cpox nodeomosxu

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss knemkuy, d1.nouma, yueOHO-

MemoouyecKue Mamepuaibl Ha 31eKmMpPOHHbIX
Hocumesnsix)

Cumyayuonno-nocuieckue 3a0ayu
Kouncynomayuu npenooasamens

1. Boripocsl, mian aHanu3a u GOpMUPOBAHUS
TEKCTa CaMOCTOSITENILHOW paboThl (METOJ
pa3BHUBaOIIEC KOOMEpaluy W TMPOCKTHBIN
METO/I).

2. HudopmanmoHHBIE pecypchl IO TeMe
CaMOCTOSITENTbHOU PaOOTHI.

3. Bompocel kK  3aHATHIO
CaMOCTOSITENIbHYI0  paboty -
METOI).

4.  Tucronmormyeckue  Tpemaparel U
nH()OpMOCXEMBI (pabota yepes
BHJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITBIOTEPOB).

(BKITIOUAsS
IIPOEKTHBIN

IIpome:xkyTouyHas aTTecTanus (KOMILIOTEPHOe TecTUpoBaHue - MeToA Jdean¢u) — 1 akan.uac.
(13 caM. ayIMTOPHOH PadoOThI CTY/ICHTOB).

Jluteparypa Kk camocTosiTe/IbHON padoTe:

1. Yenuon FO. C. Benenue B kiieToOuHyI0 OMOIOTHIO: y4eOHUK AJisi YH-TOB 1o Ouoi. cretl. / 0. C.
UYennos. 4-e uzn., nepepad. u pom. - M.: UKL "Axanemknura", 2005. - 493 c. (bubnuoreka
Yal'Ily).

2. Web-caiit «buosorust KJeTkn» yueOHble mocoouss MomnekynsipHas ouosiorust Anboepre b., Bpeit
H.mnop. 1994 -3 T.

3. CopocoBckuit obpazoBarenbHbii kypHal, H0.A. UnsmamkeB «MemOpaHHas OHOJOTHS: OT
MOJIEKYJISIPHBIX OMCIIOEB 10 MOJEKYIApHBIX MamuHy. Ne§, 2000. - ¢ 12-17.

4. Copocorckuii odpazoBatenbHbli )xypHat JI.W. Bapcykos «JIumocomsr». 1998. Nel0. - c. 2-10.

5. DnektponHas nouta. Jlekuuu npodeccopa Anronosoii E.I.

BakyoJsipHas cucrema kieTkd. OnopHO-IBUIaTeIbHbII annapar KJIeTKH.

1. Bompocsl, niaH aHanuza U GOpMUPOBaHUS
TEKCTa CaMOCTOSATENIbHOM paboThl (MeTox
pa3BHUBAIOIICH KOOMEpaUM M MPOCKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PabOTHI.

MOAYJIb Il

CamocrosiTeibHast  padoTra  CTY/AEHTOB
Arnmapar BHYTPUKJIETOYHOIO NE€peBapUBaHUs

— JIM30COMBI, JHAOCOMBI, T'HApOJIa3HbIE
y3BIPBKH.

[Tepokcucomel.

ITopocomsl.

IIporeacomsl.

[TopucThie MIACTUHKH.

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOoOUeCcKUx
ungopmayuonnvix  pecypcoé  (Web-caiim
«buonocuss Knemkuy», d1.nouma, yueOHO-

MemooudecKue Mamepuanbl Ha 1eKmpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYI0  paboTy -
METO[).

4.  Tuctonmormyeckue  Tpemaparsl U
UHPOPMOCXEMBI (pabota yepes
BUJICOKAMEphl C MPOEKIUEl Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CuryanrioHHbIe 3a/1a4M (METOJI Keiica).

(BKITIOYAst
IIPOEKTHBIN

CamocrosiTeibHas padoTa CTyAeHTOB
[{uToCckeneT — ONOpHO-ABUraTeIIbHAS
CUCTEMA KIIETKH.

Tpu cuctemsl HUIAMEHTOB:
IPOMEXYTOUHBIE, MUKPO(QHIAMEHTHI,
MUKpPOTPYOOUKH.

1. Bonpocsl, miaH aHanuza u GopMHUPOBAHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BHUBaIOIIEH KOONEpaluu W IPOEKTHBIN
METO[).

2. WudopmanMoHHbIE pecypchl IO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.




benku, MonexynspHble MEXaHU3MBI 3. Bompocer k  3aHsATHIO  (BKJIIOYas
JBUTATENBHBIX (YHKITUH. CaMOCTOSITENIbHYI0O PabOTy - TPOEKTHBIN
LleHTpBI OpraHU3aIuu MUKPOTPYOOUEK. METO[).

KiteTouHbIl HEHTP: TOHKOE CTPOCHUE U 4. I'ucronornueckue mpenaparsl U
XUMUYECKHI COCTaB MpeoOpa3oBaHus B nH()OpMOCXEMBI (pabota yepes
MHUTOTHYECKOM ITUKIIE. BUJICOKaMEpPbl C MPOEKLIUEeHl Ha MOHHUTOPHI
Kryruk. KOMIIBIOTEPOB).

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee e6vloaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus xknemkuy», d1.nouma, yueOHO-
MemooudecKue Mamepuaibl Ha 31eKmpOHHbIX
HoCcumensx)

Cumyayuonno-n1ocuueckue 3a0a4u
Koncynemayuu npenooasamenns

5. CuTyallMOHHBIE 33]1a4M (METOJ] Keiica).

JlutepaTypa Kk caMoCTONAITeJIbHOM padore:

1. Web-caiit «l{uTomorus u 00Ias TUCTOIOTHS
Anwb6eprc b., bpeii [I. u np. 1994 — 3 T.

2. beikoB B.JI. IluTonorus u oOImias TUCTONOTHS: YYeOHUK ISl CTyAeHTOB MeaBY30B, U3I-BO
COTHUC, 2002.- 254 c.

3. Yennos 1O. C. BreeHne B KJICTOUHYIO OMOJIOTHIO: Y4eOHHK i YH-TOB 110 Ouour. cretl. / 0. C.
UYennos. 4-¢ uzn., nepepad. u jgomn. - M.: UKIIl "Axkagemkaura", 2005. - 493 c. (buGimoreka
Val1ry).

4. DnexktponHas noura. Jlekuuu npodeccopa Antononoii E.N.

yueOHble 1ocodouss MonekyinspHas Ouosorus

IIpome:xkyTouyHas arTecTanus (KOMIbLIOTEPHOe TecTUPOoBaHue - MeToA Jdean¢u) — 1 akan.yac.

(3 cam. ayIMTOPHOM padoThI CTY/ICHTOB).

MOAYJb Il
Cucrtema 3HeproodecnevyeHus KjaeTok. Sapo.

CamocrosiTeJibHAsi  padoTa  CTYJIE€HTOB
«l'eHOM MUTOXOHApUNA. MHUTOXOHIAPUU U
somoonust - I m K crparerus.

XeMOo0oCMOTHYECKast TEOPHUS».

Hama — cpox noocomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOOUeCcKUxX
unpopmayuonnvix  pecypcos  (Web-caiim
«Buonoeuss xknemxu», d1.nouma, yueOHO-

MemooudecKue Mamepuanbl Ha 1eKmpOHHbIX
HoCcumensix)

Cumyayuonno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamenns

1. Borpocsl, niaH aHaiu3a U pOpMUpPOBaHUS
TEKCTa CaMOCTOATENBbHOM paboThl (MeTox
pa3BHUBAIOIICH KOOMEpPAaMM M MPOCKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYIO paboTty -
METO[).

4.  T'ucronmoruueckue  mpemaparbl U
MHPOPMOCXEMBI (pabota yepes
BUJICOKaMEpPbl C MPOEKLHel Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyanoHHbIe 331241 (MeTOJ1 Kelica)

(BKITIOYast
IIPOCKTHBIN

CamocrosiTeibHast  padoTra  CTY/ACHTOB
XapakTepucTUKa <«IHEPreTUYECKUX BaIIOT»
(MaKkpoIHEpreTH4eckKue COeIUHEHHsI) KIETKU
— AT®, nporonnsiii (HY) n Harpuessiit (Na*)
NOTEHIMA Ha OMOJIOTMYECKUX MeMOpaHax.
IlepBbIii, BTOPOM W  TpPEeTUH  3aKOHBI
OMOPHEPTeTHKHI

Hama — cpox nodzomosxu

1. Bonpocsl, nian ananusa u GOpMUPOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BHUBaIOIIEH KOONEpalu W IPOEKTHBIN
METO[).

2. WudopmanMoHHBIE pecypchl IO TeMme
CaMOCTOSITEIbHON PaOOTHI.

3. Bompocel K 3aHATHIO
CaMOCTOSTENIbHYI0O paboTy -

(BKITIOUAs
MIPOEKTHBIN




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

CumyayuoHnno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

METO[).
4. I'ucronornueckue Ipernaparsl u
HH(POPMOCXEMBI (pabota yepes

BHJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITBIOTEPOB).
5. CuTyallMOHHBIE 33]1a4M (METO/I Keiica)

8 | CamocrosiTeibHAst  padora  cryaeHToB | 1. Bompocsl, minan aHanusa u popMupoBaHUs
VYBenuueHne  4YMCia  MUTOXOHJPHA  — | TEKCTa CaMOCTOSITENIBHOH paboThl (METOo.
OHroreHe3 Wi aBTOPEIPOAYKIIHS. pa3BHUBaOIIEC KOOIMEpaluy W TMPOESKTHBIN
XemMHuocMOTHYECKas Teopus Murtyemna o | METON).

CONpSDKEHUH  OKUCIeHHsT cyOctparoB ¢ | 2. MHQopMmanuoHHBIE pecypchl IO TeMe
cuate3oM AT®. [lonokeHHss TEOPHH. | CAMOCTOSATEIBHON PaOOTHI.
OKHCITUTENIbHO-BOCCTAHOBUTENbHAS  NeTid. | 3.  Bompockl Kk 3aHATHIO  (BKIIIOYas
IIpoTOHHBIE HACOCHI CaMOCTOSITENIbHYI0 pabOTy - MPOEKTHBIN
Jlama — cpox noocomosku METOI).

Paboma no naany (3apanee ewvidaemcs | 4. ['ucronoruueckre  mpenaparbl |
cmyoenmy). nH(OpMOCXEeMBI (pabota gyepes
Hocmyn k muxpockony BUJICOKAMEPBI C MPOCKIMEeH Ha MOHHUTOPHI
Hanuuue VuebHO-MemoouyecKux | KOMIbIOTEPOB).

ungopmayuonnvix  pecypcoé  (Web-caiim | 5. Curyannonnsie 3aaun (MeTo Keiica)
«buonocus xknemxuy, 3n.nouma, yueOHO-

MemoouyecKue Mamepuansl Ha 2J1eKMPOHHBIX

Hocumesnsix)

Cumyayuonno-nocuieckue 3a0a4u

Koncynomayuu npenooasamens

9 | CamocrosiTeibHasi  padora  cryaeHToB | 1. Bonpocsl, mian aHanusa u GopMHUpOBaHUS
Crpoenue MHTOIIA3MBI (MaTpuKca) | TEKCTa CaMOCTOSITENbHOW paboThl (MeTo[
MHUTOXOHJpUM. ['€HOM MHUTOXOHAPUH M €ro | pa3BUBAIOIIEH KOOINEpauud MU MPOEKTHBIN
OTINYNe oT reHoMa A1pa. | METoxN).
MHuTOXOHIpUAIBHBIN TEHOM BbicIUX | 2. MHQopmanMoHHBIE pecypchl MO TeMe
pacTeHMi, KUBOTHBIX, yelloBeka. PUOOCOMBI. | caMOCTOSITEIbHON pabOTHI.
PHK. Uonsr Ca?*, Mg?* 3. Bompocel k 3aHsTHIO  (BKJIIOYast
Hama — cpox noocomosxu CaMOCTOSITENIbHYIO PabOTy - TPOEKTHBIN
Paboma no nnamy (3apamee 6vioaemcs | MeTon).
cmyoenmy). 4.  T'ucronmoruueckue  mpemaparbl U
Jlocmyn k mukpockony UHPOPMOCXEMBI (pabota yepes
Hanuyue YuebHO-MemoouyecKux | BUIEOKaMephl ¢ TpPOeKIHed Ha MOHUTOPBI
ungopmayuonnvix  pecypcos  (Web-catim | KOMIIBIOTEPOB).
«buonozus  xknemkuy, an.nouma, yuebHno- | 5. CUTyallMOHHBIE 3a7a4l (METOA Keiica)
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HOCumensx)
Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

10 | CamocrosiTebHast  paGora  cryaeHToB | 1. Borpocsr, tuian ananms3a u popMupoBaHUs

CTpyKTypHBIE TUIIBI SAPBIILIEK.

benku sapeimex oOpasyromme ckaddomn.
Hekanonnuynckue  QyHKIMH  SApBIIIKA.
[Tepudepuyeckuit XpoMOCOMHBIH MaTepHal
(ITXM) — sapbIIIKO BO BpeMs MUTO3A.

Hama — cpox nodzomosxu

TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOIEpauud M TNPOEKTHBIN
METO]I).

2. HWudopmanmoHHble pecypcsl MO TeMme
CaMOCTOSITENTbHON PaOOTHI.

3. Bompocer k 3aHsaTHIO  (BKJIIOYAs




Paboma no nnamy (3apamee 6wvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

Cumyayuonno-noeuveckue 3a0auu
Koncynemayuu npenooasamens

CaMOCTOSITENIbHYIO  Pa0dOTy - TMPOEKTHBIN
METO[I).

4.  T'mcronormueckue  mpemaparbl |
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEPBI C TPOCKIMEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTyallMOHHBIE 33]1a4H (METO/ Keica)

Jlureparypa K caMoCTOsAATeILHOM padore:
1. CopocoBckuii o6pazoBarenbHblil )xypHal. B.I1. CkynodeB «3akoHbl OnosnepreTuxm», Nel. 1997
-¢. 9-14.
2. Yennos 1O. C. BreeHre B KJICTOUHYIO OMOJIOTHIO: Y4eOHHK st YH-TOB 110 Ouout. cretl. / O. C.
UYennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axagemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).
3. CopocoBckuii obOpaszoBarenbHbli xkypHan A.Jl. BunorpamoB IIpeoGpasoBanue sHepruu B
MUTOXOHAPHAX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii obOpazoBatenbHblll KypHan A.Y. HramOepnuveB YHHKanbHas T€HETUYECKas
cucrema mutoxoHapuit, Nel. 2000.- c. 32-36.
5. CopocoBckuii obpazoBatenbhbiii kypHan B.II. CkynoueB OBomronusi, MUTOXOHIPHUH U
kuciopo, Ne9. 1999.- c.4-10.
6. DnextponHas nouta. Jlekuuu npocdeccopa Anronosoii E.I.

IIpome:xkyTouyHas aTTecTanus (KOMIbLIOTEPHOe TecTUpPOoBaHue - MeToA Jdean¢u) — 1 akan.uac.
(13 caM. ayIMTOPHOH PadoOThI CTY/ICHTOB).

MOAVJb IV
Matpuunblie cunTe3bl. Kiterounas nposaudepanus. [laTonorus kierku.

11 | CamocTosiTenbHass  pabGora  cryaeHToB | 1. Bonpocsl, man ananuza u GopMHUpOBaHUS
«Tunsl MHUTO3a, Melo03a, PHIOPEHPONYKIHS. | TEKCTA CAMOCTOATENBbHOM paboThl (MeTox
[Tatonornyeckue GopMBI MHUTO3a. pa3BUBAIONICH KOOMEpAllMid W TPOCKTHBIN
Hama — cpox noocomosxu METOI).

Paboma no nnamy (3apanee e6wvioaemcs | 2. VIHGOpMallMOHHBIE PECYpChl IO TeMe
cmyoenmy). CaMOCTOSITENTbHON PaOOTHI.

Jlocmyn k mukpockony 3. Bompocer k 3aHsTHIO  (BKIIOYAs
Hanuyue YuebHO-Memooudeckux | CAMOCTOATENbHYIO paboTy - TMPOEKTHBIH
ungopmayuonnvix  pecypcos  (Web-caiim | meton).

«buonocusa xknemxuy, sn.nouma, yueono- |4.  T'uctonmormyeckue — mpemaparbl U
MemoouyecKue Mamepuaibl Ha 21eKmMpOHHbIX | THPOPMOCXEMBI (pabota yepe3
Hocumernsx) BUJICOKAMEphl C TMPOEKIUEl Ha MOHHUTOPHI
Cumyayuonno-nocuueckue 3a0a4u KOMIIBIOTEPOB).

Koncynsmayuu npenooasamens 5. CuryanmioHHble 3a1a4n (METOJ Kerca)

12 | CamocrosiTesibHast  padora  cryaeHToB | 1. Borpocsl, tuian ananms3a u popMupoBaHUs
['eHeTHueckn 3amporpaMMHUpyeMble IYTH | TEKCTa CaMOCTOATENBbHOM paboThl (MeTox
TUOeN KJIETOK: TMPOrpaMMHUPYEMBIN HEKpO3, | pa3BUBAIOIICH KOOIEpallid W TMPOEKTHBIN
amornTo3, ayrodarus, MHUTOTHYECKAs | METON).

Karactpoda, anmonTo3/HeKkpo3Hbie | 2. MHdopMannoHHbIE pecypchl MO Teme

KoHTHHUYMBI. [lyTn 3amycka. «PernenTopsl
CMEpPTH». B3aWMOJCHCTBHE C JIMTAHIAOM U
nepegaya CHUrHajga B KIETKY. OH3UMBIL,
OTJINYUA MOp(bOJ'IOFI/I‘—IeCKOFO IIPOABJICHUSA
nyred TUOenH, OTAMYMS B MEXaHHU3Max
ru0enu KIeTKH, OHMOJIOTHYECKOe 3HadYCHUE,
WHIYKTOPHI 1 HHTUOUTOPBI

Jlama — cpok noocomosku

CaMOCTOSITENIbHOM paOOTHI.

3. Bompocel K  3aHATHIO
CaMOCTOSITENIbHYIO  paboTy -
METO[).

4.  Tuctonmormyeckue  Tpemaparbl U
HHPOPMOCXEMBI (pabota yepes
BUJICOKAMEPHI C TPOEKIMEH Ha MOHHTOPHI
KOMITHIOTEPOB).

(BKITIOYAst
IIPOCKTHBIN




Paboma no nnamy (3apanee evioaemcs | 5. CuTyannoHHbIE 3a1a4n (METO Kerica)

cmyoenmy).
Hocmyn k muxpockony
Hanuuue YUeOHO-MemoOUudecKux

ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy, dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 31eKmMpOHHbIX
Hocumensx)

Cumyayuonno-noeuveckue 3a0auu
Koncynemayuu npenooasamens

Jlureparypa K caMoCTOsAATeILHOM padore:

1. Yennon FO. C. Benenue B KJIETOUHYIO OMOJIOTHIO: y4eOHHK st YH-TOB 10 Ouou. cretl. / 0. C.
Uennos. 4-e uzn., nepepad. u pom. - M.: UKII "Axagemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).

2. DnekTpoHHas mouTta. Jlekuu npodeccopa Antonooii E.M.

3. E.M. Antonosa Ilytu mporpaMMHpOBaHHOW KieTOYHOM ruOenu // Buonorus B mkome. Ne3,
2011.- c. 3-23 (bubnuoteka Yul'TIVY).

IIpome:xkyTouyHas aTTecTanus (KOMIbLIOTEPHOe TecTUPOBaHue - MeToA Jdean¢u) — 1 akan.yac.
(13 caM. ayIMTOPHOH PadOThI CTY/ICHTOB).

s cmyoenmog co30amno:

- DJIEKTPOHHAS [10YTA, TJe HAXOJUTCS MH(POPMAIUS 110 TEMATHKaM CaMOCTOSITEIIbHBIX PaboT,
METOJIMYECKHE pa3pabdoTKH K Kypcy, MepedeHb CXeMaTHYeCKOro Marepuaia, IepedeHb BOIPOCOB K
3a4eTy, OJIOKH TECTUPOBAHUS, 33a49H 110 MOJICKYJISIPHON OMOJIOTHH, JICKIUH JUISl CAMOCTOSTESIILHOM
pabOTHI CTYICHTOB.

- nwa moprane Yal'TlY caiita HUL[ ®IIIIBb http://brs.ulspu.ru, cymectByer 3akiaaka
VYueOHO-MeToqMuecKass pabora, TAe TakKke HaxomuTcs HHPOpPMAIMs IO  TEMaTHKaM
CaMOCTOSATENIbHBIX Pa0OT, METOIUYECKHE pa3pabOTKH K Kypey, IEepPeYeHb CXEMaTHYECKOTro
Marepuana, MepeyeHb BOIMPOCOB K 3aueTy, OJIOKM TECTHPOBAHMs, 3aJauydl IO MOJICKYJISPHON
OuoJIoruy;

- Ha caiite http://biocell.omgpu.ru/ crynentam mpemnaraercs B ¢opmare PDF yueOHO-
METOAUYECKHE IIOCOOMS;

- B aynuTopuu 334 CTyIEHThl HIMEIOT BO3MOYKHOCTD CAMOCTOSITEIBHO MTPONTH TECTUPOBAHUE
C UCTOJIb30BaHUEM KoMITbioTepHOM nporpammbl SCHOOL.

Taxxe cTyaeHTaMm JUIsl JIy4IIEro YCBOSHHMs Kypca Ipejiaraercsi pemieHue 3amad. Obmiee
konruecTBO — 100 (mpuMepHBbIN epeyeHb NPUBOAUTHCS HUXKE).

Tlopsaook npomedxcymounoti ammecmayuu no oucyuniute «L{umonozusy

1. B TeueHue cemecTpa HPOBOJUTCS YCTHBII ONpPOC COIJIACHO KOHTPOJIBHBIM BOIIPOCaM,
KOTOpbIE TPHUJIAraloTcsl K KaXIOMy JIaOOpaTOPHOMY 3aHSATHIO M OTPaXEHbl B METOJIUYECKUX
PEKOMEHIALMSIX CTYJEHTY.

2. Bompochl, BBIICTIEHHBIE K CaMOCTOSITEIFHOMY OOYYEHHWIO, BBITOJHSIOTCS  BCEMH
cryneHtamMmu B ¢opme pedepatoB. Ornpoc conpepkKaHus CaMOCTOSTEIbHONW pabOThl MPOBOIUTCS
COIJIaCHO TeMaTHKe J1a00paTOPHOTO 3aHSTHUSI.

3. Jlnst Oojee yCHEUIHOTO M JETATBHOTO M3YYEHHs MaTepualia CTYJEHTHI JOJDKHBI MPONTH
KOMITbIOTEPHOE TECTUPOBAHHE COTJTIACHO MPUBEJCHHOTO HIDKE PeKHUMa.

4. CTyneHThl, COriaacHO OJIOKaM TECTUPOBAHMS, TOJDKHBI IIPEIOCTABIATh B TEUEHHE ceMecTpa
3aUKCUpOBaHHbIE 1O JaHHBIM TeMaM HHGOPMAllMOHHO-CXEMaTHYEeCKH  Marepuan U
THCTOJIOTHUECKHE TIPEnapaThl.

5. K wuroroBoMy TecTHMpOBaHUIO CTYACHT JOJDKEH HMETh B HaJMYUe: BeCh H3y4aeMbIi
KOMIUIEKC CX€M M T'MCTOJIOTMUECKUX TPENapaToB, BHINOJHEHUE CaMOCTOSITENIbHbIE paOOThl, CpeTHUN
6asu1 3a ATh 0JI0KOB KOMIIBIOTEPHOT'O TECTUPOBAHUS, CPEAHUIN Ol 38 yCTHBIE OTBETHI.

Tecmupoeanue cmyoenmog (mexkywas ammecmayus):



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

TectupoBanne 10 Kypcy «Llutonorusi» mNpPOBOOUTCS  «IIOOJIOYHO» U SIBIISETCS
MPOMEKYTOUHON M TeKymiel (GpopmMoll KOHTPOJSI 32 YCHEBAEMOCTHIO CTYACHTOB. Jlns momydeHus
UTOTOBOM OIeHKH (Oayuia) mo muctuiinHe «l{uronorusy HeoOX0oauMBbl OalTbl IO BCEM TECTOBBIM
KOHTPOJISIM, CpeIHW Oaul 3a yCHeBaeMOCTh B ayJWTOPHBIX 3aHATUSAX (J1abopaTopHBIC) U
9K3aMEeHAllMOHHBIM Oayt. Takum 00pa3oM, HUTOTOBBIM Oamil BBICTABISETCS C YYETOM BBIIIE
NEPEYHCICHHBIX 0aIoB.

Pexxum TecTupoBaHUS — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOJAUTCS B IPYIIIE B TeueHue 45
muHyT. Kaxnei 010k Tecta Bkmodaer B cedst S0 TecToBhIX 3amanuii. [lporpamma dopmupyer
BapHaHThl (KaX[bli pa3 HOBbBIC) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MPEPHIBAET
paboTy CTYIEHTOB IO OKOHYAaHUU BpEeMEHHU TecTupoBaHue. [locie 4ero BBHIBOAUT MOTYyYCHHBIN
cryneHToM Oamn. [IporpamMMa mo3BoJIsIeT cleiaTh pacrledyaTKd BapHaHTOB W TOJTy4YEHHBIC Oalibl
TECTUPYEMOW TpYyNIbl CTYAEHTOB. TecToBble 3aJaHus 3aKPBITOIO THIIA, HA COOTBETCTBUE, C
PUCYHKOM, JOTOJHUTH BBIpAXKEHUE, 3aKOHUUTH ompeaeneHue. Bapuantel otBeta — 1. Hmke
MpUIaraeTcs HEeKOTOPBIN MepeyeHb TECTOBBIX 3aJJaHHM U3 pa3IMYHbIX OJIOKOB JaHHOTO Kypca.

brok Nel «BBenenue B IUTOIOTHIO. XUMHUECKas OpraHu3alus KIeTku. MeTo bl
uccnenoBanus. [Inasmaruueckas meMOpanay.

bnok Ne2 «BakyossipHas cucrema kiieTku. OnopHO-/IBUTaTENIbHBIN armapaT KIETKHU.)»

biiok Ne3 «Mutoxonapuu. Ampoy.

brnok Ne4 «Marpuunsie cuntesbl. [Ipommdeparms. [Taromorus KieTkm.

TecToBble 3a/1aHUS:

- OTKPBITOTO THIIA,
- 3aKPBITOrO THIIA,
- Ha COOTBETCTBHE,
- Ha TIOCJIC/IOBATEIILHOCTD MPOIIECCOB,
- C pHCYHKaMH.
Bapuanr npaBuibHOrO oTBeTa - 1
Pexxum tectupoBaHus:
- BpeMsl TECTUpOBaHUS — 45 MUH.
- 3ajaHni B BapraHTe Tecta — 50.
Bo3MokHOCTH: HaBUTAIHS TI0 33JJAHUSIM C BO3MOKHOCTBIO PEJIAKTUPOBAHHSI OTBETOB,
- ABTOMATHYECKOE OTKJIFOUCHHUE ITPOTPaMMBbI TECTHPOBAHHMS 110 UCTEUCHUH BPEMEHHU
TECTUPOBAHUS;
- BBIBEJICHHE PE3YJIbTAaTOB TECTHPOBAHMUS B OaJUIaxX;
- KOHBepTaIus 0aJlIOB B OIICHKY:
0 - 30- HeyIOBIETBOPUTEITHHO;
31 - 38 — ynoBIETBOPUTENBHO;
39 - 45 — xoporio;
Oonee 45 — OTAMYHO.

IIpumepnvie mecmogule 3a0anusi:

HyxkJieorua — 310 MOHOMEp

1. Oenkos;

2. HYKJICMHOBBIX KHCIIOT;

3. ’)KHpOB.

MommnenTua odpa3yercs myrem:

1. B3aumoeiicTBUSI aMUHOTPYII JBYX COCETHUX aMHUHOKHUCIIOT;

2. B3aUMOJICHCTBUS aMHHOTPYIIIBI OJJTHONH aMHHOKHUCIIOTHI U KapOOKCHIILHOM TPYTIITBI
JIpYroii aMUHOKHCIIOTBI;

3. B3aUMOJEHCTBUS KapOOKCHIIBHBIX TPYIII ABYX COCEIHHX aMHHOKHCIIOT.

Yuacroxk JHK, pazaensiiomuii 1Be HyKJI€0COMbI, HA3bIBAIOT:

1. comenowupn;

2. JIMHKEp;

3. THCTOH.

C pudocomoii B3aumoneiicTeyer neris tpancnoptroi PHK:



1. JuruapoypuaunoBas
2. TlceBnoypunumnoBas
3. JlomomHuTeIbHAS
Cunre3 noyepuux neneii IHK ocymecrBasercs:
1. or 5 xonmna k 3/ KOHILY;
2. or 3/ konma k 5/ KOHILY;
3. Ha BeAylIeH U OTCTaloMIEeH 1eMsX HAalpaBJIeHUE CUHTE3a IPOTHUBOIOIOKHO.
Tpanckpunuus — 370:
1. IIpouecc camokonupoBanus JJHK ¢ o6pazoBanuem ABYX UIEHTUYHBIX JOUEPHUX
MOJIEKYJT;
2. Ilpouecc nepenuceiBanus nHGpopmanuu, conepxamieiics B PHK, B popme THK.
3. Tlpomecc nepenuceiBanus nHdopmaiuu, conepxameiics B JJHK, B hopme PHK
YuacTok Ha 00J1b1IONH cy04acTHLIE pUOOCOMBI, I'/le JTOKAJTU3YeTCH CTPOSIIUICS MenTua,
Ha3bIBaeTcs:
1. aMUHOALMJIBHEBIN;
2. NEeNTUIWIbHBIN;
3. MHULIUUPYIOIIUH.
IocTaBbTe B HYKHOH MOC/IeA0BaTEIbHOCTH YPOBHU KomnakTu3anuu JIHK ¢ yuactuem
0eJIKOB B COCTaBe XpOMATHHA:
. XpOMOHEMHBIH, HyKJIEOCOMHBIH, CynepOUIHbIH, eTeIbHO-JOMEHHBII, XpOMOCOMHBIN
. HyKJIeOCOMa, CyrnepOu/i, eTeabHO-JOMEHHBII, XpOMOHEMA, XPOMOCOMa
. CynepOui, meTeabHO-TOMEHHBIN, XPOMOHEMa, XpPOMOCOMa, HYKJIEOCOMa
. HyKJIeoCcOMa, CyrepOui, XpOMOHEMa, MeTeIbHO-10MEHHBINH, XpOMOCcoMa
. HyKJIeocOMa, CyrepOu/, meTeabHO-JOMEHHBII, XpoMOocoMa, XpOMOHEMa
Mopaenb cTpoeHus I1a3MATHYECKOH MeMOpaHbl «0yTepOpoaa» mpeioKuiIn
. I'pernens u Pobeprcon
. I'oprens u Jlaycon
. I'oprens u ['penaens
. Haycon u [lanuenu
. PoGeprcon u /laycon
CMena MoJieKyJl JIMIOHMIOB JApPYr OTHOCHTEJIBLHO [pyra B IpeaejaX MOHOCJIOA
IUIa3MATHYeCKON MeMOpaHbl Ha3bIBACTCS
1. l'om
2. Kunr
3. @mun-dmomn
4. JlarepanbHas quddy3us
5. Tpanc
I'mukokanukce popMHupPyIOT
1. YrneBonbr+6enku
2. YTneBOAbIHIUITHIbI
3. YrieBoabI-HKUPHBIE KUCIOTHI
4. YrieBoAbl+0eNKu, yrieBOAbI+IUITHIbI
5. YraeBoapl+0enKku, yriaeBoabIHKUPHBIE KUCIOTHI
«... KOHTAKT o0ecneYnBaeT KOMMYHHKAIIMOHHOE COeIMHEHNE KJIETKH, y4acTBYIOLIEH B
NPAMOH Nepegaye HOHOB M MAJIBIX MOJIEKYJI (KapANOMHUOLIMT)
1. necmocoma
2. 3aMOK
3. mpocToii
4. TIIOTHBINA
5. mieneBoi
Bri0epuTe npuMep pud0oCOMBbI IPOKAPUOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
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4. 50S+30S=70S

5. 60S+40S=80S

Onpeneanre THNBI PUIAMEHTOB B 3aBUCUMOCTH 0T AMAMETPa: MUKPOTPYOOUKH
10 um

6-8 HM

~25 HmM

9 HM

. =20 M

Bbi0epuTe 0€s10K, KOTOPBIi SABJISETCS MPEACTABUTEIEM NPOMEKYTOUYHBIX BOJTOKOH
1. BumenTun

2. Bunnun

3. CnektpuH

4. IluroxanazuH

5. ®amnonaun

K BakyoJisipHOii ccTeMe He OTHOCSITCS OPraHe/lJIbl

1. Ilepokcucomsl

2. JIn30COMBI

3. OP

4. PubGocombl

5. Anmapar ["onbmxu

Besku, koropble GopMHPYIOT IOPOBbI KOMILIEKC, HA3bIBAKOTCS
1. I'moGynsipHbIe

2. OuOpUIIIApHEIE

3. MAR-6enku

4. IMnopTUHbI

5. Hyxneonopunsl

Boi0epure Te GpyHKIHM, KOTOpPbIE BBINOJIHSIET arpaHyasipHbiid JP
1. TpaHCHOpT BelIeCTB U OMOCHHTE3 OEITKOB

2. IEeTOKCHKAIHS U CHHTE3 (EePMEHTOB

3. JeTOKCHKAIHs, TPAHCTIOPT BELIECTB, CHHTE3 TNIMKOTeHA, JTUITH]IOB
4. CUHTE3 IVIMKOTEHA U OEJIKOB

3a cuer 4ero noanep:xxuBaercsa pH=S B mm30comax 151 HHAKTHBaNUK epMeHTOB?
1. nonos O2

2. nonos N

3. nonos C

4. nonos H

Teopusi Maprunoromuu O10BHUKOBA 00bsICHsSIET padoTy

1. «cueTurka KIETOYHBIX JICTCHHM

2. TCHOB JIOJITOJICTHS

3. TPOSIHCKHX T€HOB

4. crenu(UYECKUX XpoMOCOM

7Kv3HeHHBbIH UK KJIETKH BKJIIOYaeT B ce0st

1. Got+G1+S+Go+M

2. gactb G1+S+Go+M

3. Gotuactp G1+S+G2+M

4. Got+G1+Go+M

MeracrasupoBaHue — 310

1. NpoHUKHOBEHHE OITYXOJIEBBIX KJIETOK B 3/I0POBYIO TKaHb

2. ToTepst KOHTAKTHOTO TOPMOKECHHS

3. U3MEHEeHHE IIUTOCKeNIeTa

4. obpazoBaHHE BTOPUYHBIX OYAroB OMYXOJEBOT0 POCTA B 3/I0POBBIX TKAHAX
Hyxneocoma Bkio4aer B cedst

1. HerucroHoBbIN KOp, MTMHKEepHYIO JJHK

2. Hi, ructon, munkepnyio JJHK

agkrownE



3. JIHK, H1, ructoHs!

4. rucTOHOBBIN KOp, MuHKepHYto JTHK

B kakoii 30He siapbimka pacnoJsoxenbl PHK-Tpanckpuntoi?

1. cnabooxkparieHHOM

2. GubpunmispHOn

3. TpaHyJIsIpHOH

Kak mHasbpiBaloTcsi 0eJIKH, KOTOpPble MPHCOEIMHSIOT PpuHOOCOMY K MemOpaHe
rpanyjasipaoro JP

1. pubodopuHb

2. pubO3UMBI

3. DH3UMBI

4. GeNKu — CTBIKOBKH

IToToxk MmeMOpaH B KJIeTKe POUCXOUT B HANIPABJICHHUH ...

1. anmapat I'onbmku — arpanyisipabiii OP — rpanysspaseiii OP — mma3maTudeckas MeMOpaHa

2. rpanynsapHbiil OP — anmapar ['onb/pku - mia3Matudeckas MeMOpana

3. MmIa3maTuveckas MeMOpaHa — anmapart [ oJbpku — rpanyspHbIid DP

4. arpanynsapubsiii OP — anmapar ['onb/pku - mia3matudeckas MmemOpana

Kakmue nponeccosl nporekawT B npoga3y Mmuro3a?

1. ¢dopmMupoBaHHE MUTOTUYECKOTO alIapaTa, PEKOHCTPYKIIMS siipa U AIpbIIIKa,
perukanus JIHK

2. (GopMHpOBaHWE MHUTOTHYECKOTO arlapara, peopranu3amus sjpa, IeMOHTAX SAPHIIIKA,
CIupanu3alus XpoMaTuHa

3. JIeMOHTaX A1pa, SIPHIIIKA, MUTOTHYECKOTO anmnapaTa u CIIupaTu3ais XpoMaTuHa

4. PEeKOHCTPYKIUS MUTOTHYECKOIO anmnapara u XpoMaTuHa, peopraHu3aius sjapa u
AJpBIIIKA

XOHAPHOM KaK HUTEBH/IHBII PeTUKYJIYM NpeACTABJIECH B

1. xapauomuonuTax, HeaAU(PPepEeHIIMPOBAHHBIX KIIETKAX

2. cuMmIuiactax u HeauddepeHIIMPOBAaHHBIX KIIETKaX

3. KapIMOMHOIINTAX, Y XJIOPEIUIbI, B CUMIIACTAaX

4. Bce BapuaHTbI BEPHbI

JlamuHa — 310

1. GenxoBas IUIACTHHKA A]pa C XPOMATHHOM

2. OenkoBast TUTACTUHKA

3. COKpaTHTeNbHas MIaCTUHKA

4. XpoMaTuH

MuTOXOHAPHAJIBHBIN reHOM 00rar .... napamMu

1.1y

2. I'-I0

3. V-II

4. T-A

Cumyayuonno-noeudeckue 3a0auu

1. U3BecTHO, YTO B COCTaB HYKJIEHMHOBBIX KHCIOT BXOJAT pa3IWYHbIE a30TUCTHIE
ocHoBaHMA. Kakue a30THCTble OCHOBaHUS HAJ0 TMOMETHTh H30TONOM Uil H30MpaTeIbHOTO
BBISIBJICHUSI B KJIETKE METOJI0M aBTopanuorpaduu cunresupyemsix JJHK n PHK?

2. Ha Tpéx mpemaparax NpeJCTaBICHbl KIETKH. Y OJHOH - XOpOLIO PAa3BUTHI
MUKPOBOPCUHKH, Y IPYTOM - pEeCHUUKH, TPEThsI UMEET JAJUHHBIE OTPOCTKH. Kakas U3 3TUX KJIETOK
CHenualIn3upoBaHa Ha MIPOLECC BCaChIBaHUsA?

3. 3a mpexenaMu TuTa3MajdeMMbl HAaXOMASTCS MOHBI, KOHIEHTPAIMS KOTOPHIX HIDKE, YeM B
KJIeTKe. BO3MOKHO JIM UX NMOCTYIUIEHHUE B KIIETKY?

4. Tlpu uccienoBaHuM Ma3Kka KpOBH OOJBHOTO B JIeWKouUTax (HeHTpodmiax) oOHapyKEeHbI
6axrepun. Kak onu Tyna nomnanu?



5. Ha cB0OOgHOW TOBEPXHOCTH KIETOK OOHApYXEHBI CTPYKTYPBl, B KOTOPBIX IO
AIIEKTPOHHBIM MHKPOCKOIIOM BHJIHBI 9 map mnepudepuyeckux © 2 Tapbl LEHTPaJIbHbBIX
MHUKpOTpyOouek. Kak Ha3bpIBalOTCS 3TU CTPYKTYpPBI, U KAaKOBA UX POJIb?

6. Ilog SJEKTPOHHBIM MHUKPOCKOIIOM BHJHBI MHOXECTBEHHBIC MEJKUE BIISTYUBAHHS
IUIa3MaJeMMbl KJIETKH M CBETJble IMy3bIpbkH. O KakoM IpolLecce CBUAETENbCTBYIOT 3TH
HaOo1eHus?

7. B knerky npoHHMK (GakTop, HapylIAOUIMi LEeJOCTHOCTh MeMOpaH Jsm3ocoM. Kakue
MO’KHO OXH/1aTh U3MEHEHUs?

8. Ilpu 3arape B KJETKaxX KOXXU MOSBJSIFOTCSA TPpaHylibl MUIrMeHTa. K KakuM CTpYKTYpHBIM
3JIEMEHTaM OTHOCATCS 3TU TPaHyJibl?

9. HM3BecTHO, 4TO MOJIOZIBIE U OBICTPOPACTYIINE KICTKH UMEIOT 0a30(PUIBHYIO UTOILIA3MY.
YeM 3TO MOKHO OOBSICHUTDH?

10. B pesynbTare neiicTBUS HOHU3UPYIOIIEH pagualii B HEKOTOPHIX KJIETKAX MPOUCXOAUT
paspylleHre OTAeNbHBIX opraneul. Kakum o6pazoM OyayT yTHIM3UPOBATHCS KIETKOW UX OCTATKU?

Ilpu oyenke 3HaHuu, YMeHUl U HABLIKOG CMYOEHMOB 60 6peMs 3auéma U IK3AMEHA
UCNONIL3YEemCsl YPOBHEBbIL NOOX00:

Ilepeswiti ypogensv mpeanonaraeT TeopeTHdyeckue 3HaHUS. [[nsi ero BBbISIBIEHUS CTYICHT
JOJKEH TPOWTH TECTOBBIM KOHTPOJb C HCIOJIb30BaHHMEM KommbioTepa. [Ipoxoxaenue
KOMITBIOTEPHOTO KOHTPOJISI 1a€T OCHOBAHWE OIICHUTh 3HAHUS CTYACHTOB Ha YJOBJIETBOPUTEIHbHYIO
OIICHKY.

Bmopoii ypogenv BBISBISIETCS TyTEM yCTHOTO ornpoca. CTYACHT AODKEH MOKa3aTh TIyOoKHe
TEOPETUYECKHE CUCTEMHBIC 3HAHMS: M3JI0KHTHb HCTOPHUIO BOMPOCA, €TO COBPEMEHHOE COCTOSIHHE,
MyTH PEUIEHUsI pacCMaTPUBAEMOM POOJIEMBI.

Tpemuii yposenv — tBOpueckuii. [Ipenmonaraercss HapsiAy C MEPBBIM U BTOPHIM YPOBHEM
peuieHue TBOpYECKUX 3anad. KoTopble cocTaBiieHbl TakK, YTO CTYIEHT, MOHUMAsl MOCTABICHHYIO
nepes HUM 3a/ady, JOJDKEH apryMEHTHPOBAHO MPEIONKHUTH MYTH pa3pelieHusi, OTCTOSITh CBOIO
TOYKY 3pEHHUSI.

ﬂﬂ}l CaAMOCMOAMENbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunnuuepe1<0men0yemc;1
ucnojib3zoeamas yueﬁno-memoduuecxue Mmamepuaiibl

1. AntonoBa E.M. Mmeromuueckas pa3paboTka 1a0OpaTOpHBIX 3aHATUI AN CTYICHTOB.
Hampasnenus moarotoBku OakanaBpoB «llemarormyeckoe obOpaszoBanue», «buonorusi», odHoro
oraenenud. YiegHoBck: U3g-so Yal'TIV. 2017. - c. 20.

2. bensicoa H.A. Buoxumust 1 MOJCKyJsipHass OUOJIOTHS: y4ed. MOCoOue JIs CTYJACHTOB
TEXHOJIOT. U OMOJIOr. crnell. yupexxaeHui. - Munck: Kuwxknbiii nom, 2004. - 414 c. (bubnuoteka
Yal'Ity).

3. Honeuxas 2.I'. OOmas Ouonorus: yued. mocodbue. - M.: Teppa, 2001. - 318 c.
(bubnuorexa Yal'TIV).

4. Mymkamb6apos H.H., Ky3nenos C.JI. MonekynspHast Ouonorus: yue6. mocodue ajst Mel.
BY30B. - M.: Menununckoe nadopmannonHoe arenTctso, 2003. - 535 c. (bubnuoreka Yal'TlV).

5. Puc 3., Ctepubepr M. Bpenenue B MOJEKYISPHYIO OMOJIOTHIO: OT KJIETOK K aroMam /
nep. ¢ anrt. nox pen. FO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubmmoreka
Val'1ly).

5. IlpumepHbIe OLleHOYHbIE MATEPHAJIbI A/l POBEJAEHUS TeKYIero KOHTPOJIA
ycIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4alomuXxcs 1o JMCHUILINHe

Opraﬂuaaunﬂ U MIPOBEACHUE aTTECTAIUU CTYACHTA

®I'OC BO opueHTupoBaHbl Ha (QopMUpOBaHHE Yy OakajaBpa KOMIETEHLUUH —
JMHAMUYECKOro Habopa 3HaHMUM, YMEHMH, HABBIKOB M JIMUYHOCTHBIX KauecCTB, KOTOPBIE MO3BOJIAT



BBIITYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha PpBIHKE TpyJa U YCIEHIHO HPOQEeCCHOHAIBHO
peann30BbIBATHCA.

B mponecce oneHku OakanaBpoB HEOOXOIMMO HCHOJIB3YIOTCS KaK TPagULMOHHBIE, TaK U
WHHOBAI[MOHHBIE THIIbI, BUABI U (pOpMbI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEPUICHCTBYIOTCA B pyClle KOMIETCHTHOCTHOIO IIOAXOAd, @ WHHOBALIMOHHBIE CPENCTBA
aJJalITUPOBAHBI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

ILleqb mnpoBegeHusi aTTecTallMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOrpaMMbI
JTUCHUTUTMHBI-IPAKTUKYMa Yepe3 COPMHUPOBAHHOCTh 00Pa30BaTENbHBIX PE3yIbTATOB.

IIpomexyTo4yHasi aTTecTalUsl OCYILECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpLIACT MU3y4EHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HaHUM M yMEHMH, (hopMHUpOBaHHE
ONPEAEIEHHBIX KOMIIETCHIMN.

OuLeHOYHBIMM ~ CPEICTBAMU  TEKYLIErO OLIEHUBAHUA SBIAIOTCA: JOKJIAJ, TECThl II0
TEOPETUYECKUM BOIIPOCAM TUCIMILIMHBI, 3alIUTa MPAKTHUECKUX padboT u T.1. KOHTponb ycBoeHHUs
MaTepHuaia BEJEeTCS PEryJsipHO B TEYEHHE BCEro CEMECTpa Ha NPAKTUYECKUX (CEeMUHApCKUX,

1a00paTOPHBIX ) 3aHATHUSX.

NMPOMEKYTOYHOM aTTEeCTAllUM — IK3aAMEeH:

OC-2 YcTHBIA OTBET
OC-3 TectupoBanue

No CPEJACTBA OLUIEHUBAHUA, Oobpa3oBaTtesibHbIE
n/m UCTIOJIb3yEMbIE JIJISl TEKYIIErO OLCHUBAHHS pe3yJabTaThl
nokasarensi QOpMUPOBAHUSI KOMIETEHIIUN U CHUTLTHHBI
1 OueHouHbIe cpeACTBA JJIs TeKYIIel OP-1 JlemoHCTpUpYyET 3HAHUE
aTTecTaIUu: ocoOeHHoCTeH CHUCTEMHOTO u
KPUTUYECKOTO MBIIICHUS,
OC-1. 3amuTa pedepara apryMEHTUPOBaHHO dbopmupyet
OC-2. YcTHbIl OTBET COOCTBEHHOE  CYXIEHHE U  OLIEHKY
OC-3. TectupoBanue uH(bOpMaIluK, TPUHUMAET OOOCHOBAHHOE
OC-4. Peuienue CHUTYallMOHHO-JIOTUYECKUX | pelIeHHE B 00JaCTU LIUTOJIOTHH.
3a1au OP-2 Ilpumensier norudeckue (HOpMbI U
OC-5. [loxian ¢ nmpe3eHTanuei IPOIEAYPHI, CIOCOOCH K pedIeKCUu TI0
OC-6. PaGota ¢ UH(POPMALIMOHHO- | TOBOAY COOCTBEHHOM u qyXKOU
CXEMaTHYECKUM MaTepHaIOM U | MBICIIUTEIBHOM JeSTeTbHOCTH B
T'MCTOJIOTHYECKUMHU NpenapaTaMu (YTEHUE) IIUTOJIOTUH.
2 OueHouHble cpeaACTBA sl OP-3 AHanuzupyer HUCTOYHHUKHU

UHPOpPMALIUU C 1EJIbI0 BBIABICHUS HX
MPOTHBOPEYUI M TIOWCKA JOCTOBEPHBIX
cyxnaeHui B Llutonorun

OP-4 3Haer CTpyKTypy, COCTaB H
JUIAaKTUYECKUE €TUHUIIBI LIUTOJIOTHH.
OP-5 VYmeer ocymecTtBisITh  OTOOpP
y4eOHOT0 COJIEpIKaHUs ISt €ero
peasiM3anMi B pas3aMuYHbIX  (opmax
o0yueHus B COOTBETCTBUU c
tpedoBanussmu GI'OC OO.

OP-6 JlemoHCcTpUpyeT YMEHHE
pa3pabaTbIBaTh pa3nuyHbIe bopmbl
y4eOHBIX 3aHSATHH, TPUMEHSITh METOJIBI,
IpPUEMBl U TEXHOJIOTUU OOy4YEHHs, B TOM
yuciie THPOPMaIMOHHBIE.

OP-7 Brnageer cmoco0amMu HHTETpaluu
y4eOHBIX MPEIMETOB JUIsl OpraHU3al|H
pa3BuBatolied  y4eOHOH  JeATelNbHOCTU
(uccnemnoBaTeabCKOM, MIPOEKTHOM,
IpyNIOBOM U 1Ip.).

OP-8 Hcnonb3yet 00pa3oBaTeIbHBINA
MOTEHIMAJ COI[MOKYJIBTYPHON CpeIbl




peruoHa B MpernoaBaHuy (IIpeaMeTa mo
npoduiio) B ydeOHOI ¥ BO BHEYPOUHOM
JeSITeIIbHOCTH

Onucanne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO
Marepuaia), a TakK >Ke€ MpOoIeAYpbl U KPUTEPUU OLICHUBAHUS WHAUKATOPOB JOCTHUXKECHUS
KOMITETCHIIMM Ha pa3JIMYHBIX 3Tanax uxX (GOPMHPOBAHUS B MPOLECCE OCBOCHHUS 00pa30oBaTEIHHOM
porpammsl npejacTaBieHbl B DOHE OLEHOYHBIX CPEJCTB JUIsl TEKYIIETO KOHTPOJS YCIIEBAeMOCTH
Y IPOMEKYTOUHOM aTTeCTaIluu 1o auciuruinHe «L{utomorusy.

Mamepuanwt, ucnonv3yemole 011 MEKYULe20 KOHMPOJi YCHEBAEMOCHU
odyuarowuxca no oucyuniune

Marepuans! Uit Opraiu3aliy TEKYIIEH aTTECTalMy IIPEACTABIICHBI B I1.5 IPOTPaMMBI.

OC-1. Pedepar
Tembl pedpepaToB u TEMBI CaMOCTOSITEIBHBIX pa0boOT B (hopMe pedepaToB NpUBEACHHI B 1. 4
HpOrpaMMBEI.

OC-2 YcTHblii 0TBET Ha BONPOCHI (J1a00paTOPHbIE 3aHATHSA) C y4€eTOM BOIIPOCOB BbIBeeHHBIX
Ha CAMOCTOSITe/IbHOE 00y4YeHHne

Ilepeyennb BONMPoOCOB K JIAG0PATOPHOMY 3aHATHIO

Mertoabl uccnenoBanus Onosoruu kiaeTkd. CBeToBass MUKPOCKONHUS — MPUHLUI METOAA,
paspemaromas CrocoOHOCTh M CTPOCHHWE MHUKPOCKOTNA, MPUHIMIT (OPMHPOBAHUS H300paKeHUS,
chepbl TpUMEHEHHs MeToja. Pa3HOBHJIHOCTM MeTOAa CBETOBOM MHKpockonuu: (a3oBo-
KOHTPACTHBIM,  WHTEP()EPEHIIMOHHBIN,  IMOJSAPU3ANUOHHBIA,  METOJ  «TEMHOTO  ITOJIS»,
UMMYHOTHCTOXUMUS, (PITyopeclieHTHAsI MUKPOCKOIHUS

JIHK — HykieoTu b1, nepBuYHasi KOHQOpMaIus (JIyraeKc), TUIlbl BTOPpUYHON KOH(popManuu
(B, A u Z). XapakTepuCTUKa XUMUYECKUX CBsI3€H, 00bEMHBIX IMOKa3aTeeH.

CobcTBeHHO MIa3MaThyeckass MemMOpaHa: JUIUIbl — XMMHUUECKHE CBOMCTBA, CTPYKTypHas

opranuzaiusi, AupGyHIUpOBaHME, THUIMBI, ACCUMETPUYHOCTh MeMOpaH. benku — cremneHb
HNOTPYXEHHOCTH, PYHKIMU, AMPPYHIUPOBAHUE.

OHJ0MIa3MaTHYECKHUM peTukynym/cerh (OP) — o0rmas XapaKTEPUCTHUKH.
Arpanynspubiit/tnagkuit OP (AOP) — ¢yHKuMu (CMHTE3 W TPAHCIOPT JIUMHIOB MEMOpaH,

CTEpOMIOB U TEPIEHOB, Aenonuposanne Ca’*, nerokcukanus).

DOneMeHT LMTOCKeJeTa U3 Oellka akTMHA M MHO3MHA — MHUKpO(UIUIAMEHTHI (Ha Npumepe
MHO(UIIIAMEHTOB ~ TIOMEPEYHOIIONIOCATOW  MbIIeYHOW TKaHu). CTpPyKTypHas OpraHu3anus
MUO(QHUOPUIITT — aKTUHOBBIX M MHO3MHOBBIX. CTpoeHHe capkomepa. B3aumoneicTBue akTHHaA U
MHO3MHA TIPU MBIIIEYHOM COKPAIlEHUH — MOJEIb CKOJIBKEHHUS WIM KadeJded Ha IONEpeYHBIX
MOCTHKaX MUO3uHa. Pabounii UKI aKTO-MHO3WHOBOI'O KOMILIEKCa

benkoBble (epMEeHTHBIE KOMIUIEKCHl JIbIXaTeIbHOM 1Lemu BHYTpEHHEH MeMOpaHbl WU
depmenTsl  okucnutensHoro ¢pochopunupoanus — ATO-cuHTeTa3a CONpPSHKEHHBIE LENbIO
IIEPEHOCA JJIEKTPOHOB. XAPAKTEPUCTHKA XUMUYECKOM OPraHHM3allMd KOMIIOHEHTOB JbIXaTEIbHOU
Henu U okucnutensHoro ¢ochopunuponanus — komruieke I, I u 1V, a takxke xommiekc Il u V,
MOJIEKYJIbI IEPEHOCUUKH - YOMXUHOH U LIUTOXPOM C.

Xumunueckuit cocras xpomatuHa. JIHK B cocraBe xpomartuna - nocnenoatensHoct JJHK
(9HXaHCephl, CalJIEeHCOPHI, K30HbI, MHTPOHBI, MOJYJIH, CATEIUTHBIE, BBICOKOIIOBTOPSAIOIINECS,
YMEPEHHO MOBTOPSIOIINECS, «POCKOIINY, IEHTPOMEPHBIE, TEIOMEPHBIE).

U np.

OC-3. TectupoBanue
[Tpumepsl TECTOBBIX 3aaHUIl IPUBEACHBI B I1. 4 IPOTPAMMBI.



OC-4. PelieHue CMTYalMOHHO-JIOTHYECKHUX 32124
[IpuMepHBIE CUTYAITMOHHO-IOTHYECKHE 3a]]a4H MIPUBEICHBI B I1. 4 MPOTPaMMBI.

OC-5. Joxkaan ¢ npe3eHTanuei
Temartuka moxmnana ¢ mpe3eHranueil GopMUpyeTCs: HHANBUYaTbHO CO CTYACHTOM.

OC-6. PadoTa ¢ nH(POPMALMOHHO-CXeMATHYECKUM MATEPHUAIOM U THCTOJIOTHYeCKUMH
npenaparamMu (4rexHue).

[Tpumep paboTHI 11O MUKPOCKOTIOM C TUCTOJIOTHYECKUM MaTEPHAIOM U €ro JOKyMEHTaIuen
B BHJIC PUCYHKA:

I'mcroniormueckmnii mpemapar. lleHTpocomMbl B SHLEKJIETKE JIOMIAJUHONW acKapubl.
Okpacka: KeJIe3HbII reMaTOKCHIIHH.

[Ipenapar npeacTaBiseT co00i cpe3 MaTKH JIOMIATUHON acKapuabl. BUIHBI SHIICKICTKH Ha
pa3HbIX cTaausIX pa3BuTus. OnpeneauTe U 3apucymre:

- SIULEKJICTKH OKPYXEHBI O00O0JIOYKON OIUIOJIOTBOPEHHUS, BHYTPU KOTOPOH IMPOMCXOIUT
IpoOJieHue;

- SHIEKIIETKYy, Haxondlrytocs B metadasze, mubo B aHadasze mepBoro apodbneHus. B sto
BpeMsi OTCYTCTBYET si/iepHasi 0007104YKa, U XPOMOCOMBI JIMOO PacroiaraloTcs 1Mo SKBaToOpy KIETKH;

- SHIEKIETKY, HaxoHdllylocsi B aHadasze mepBoro ApoOJIeHHs, KOrJa XPOMOCOMBI YK€
HavaJIu JIBMDKEHHUE K moJirocaMm. Ha 3Tol ctaguu Ha morocax SMIEKICTKA BUAHBI TEMHBIE TOUKH, K
KOTOPBIM TIOAXOAST HUTH BEpeTeHa [EeJEHUs, OT KOTOPHIX paJuajbHO OTXOASAT BOJIOKHA,
oOpa3yrommme "38e31y", wim neHrpochepy.

Cxema. J{ynnekc JHK.

B xoHI1€ M3Y4YeHHS TUCIUTUITMHBI TOABOASTCS UTOTH pabOThI CTYICHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.

Mamepuanst, ucnonv3yemole 0711 RPOMENCYNOUYHO20 KOHMPOJIA YCRE6AeMOCHU
oodyuarowuxca no OucyunIuHe

IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

Bakyomnsipnas cucrema kietku. KomnaprmenTsl annapara ['osbxu, QyHKINH.

DOHOIUIa3MaTHYECKUH peTUKyayM win ceTb (OP). Arpanymnspusiit OP nnm rnaaxuit (AroC)
— CTpYKTYpHasi Opranusanusi, pyHKIHH.

I'panynapusiit OP wim mepoxosatelii (I'p9C) — ocoOGeHHOCTh cHHTe3a OenKoB Ha
pubocomax I'pOC, cunTe3 6eNKOB Ha IKCHOPT U MeMOpaHHbIX OenkoB. @yHkuuu ['pOP.

Pu6Gocomsl - cTpykrypHO-(pyHKIIMOHaNbHas opranuzanus. PHK pubocom. benku pubocom.
XapakTepucTuka CyObeIMHUIl puOOCOMBI — (YHKIMOHAIbHBIE KapMaHbl C TMO3WLUU (PYHKIHN
0OJBIION U MaJol CyOhEAMHUIIBI.

Anmnapar BHYTPUKIETOYHOTO MEpeBapUBaHMsI — T'MJIPOJIa3HbIE My3bIPbKH, JMU30COMBI U UX
TETEPOr€HHOCTb, YHAOCOMBI.

[lepokcucombl, TOPOCOMBI, TPOTEACOMBI, TIOPUCTHIE MJIACTHHKHU.

[{uTockeneT — onopHO-/ABUTaTeNbHas cucTeMa kKieTku. OOmias xapakrepuctuka. OyHKINU.
benku nuTockenera — akTUH, MHO3HH, TyOyJIUH.

MukpopuiamMeHTsl  (MUOQHUIAMEHTbI) — CTPYKTypHasi OpraHu3alusi aKTUHOBBIX U
MHO3MHOBBIX (PMOPHILI, MX PACIIONIOKEHNE B CUMILIACTE (CTpOeHHUE capkomepa). BcrmomoraTenpHbIe
OeJIKM acCOIMMPOBAHHBIE C AKTUHOM. MeXaHH3M COKpalleHuss MUOGUOPUILT B CUMILIACTE — MOJIENb
CKOJIbJKEHUS WIIM Kauyesel Ha MOMepeuyHbIX MOCTUKaX MUO3UHA.

MuxkpoTpy6ouku. Kierounslit HeHTp (LIEHTPOCOMA) — LIEHTPUOIIH.

MuTtotryeckuit anmnapaT. PECHUYKY U )KTYTUKH - CTPOEHUE KI'YTHKa, 0a3aJIbHOTO TeJbLIa.

ITpomesxyTouHble MUKpO(pUIaMeHTbl. MUKPOTpaOeKyIsipHasi CETh.

O6mass MopdoIoruss MUTOXOHAPUHN. YIIBTPaCTPyKTypHasi OpraHM3alusl - HapyXHas u
BHYTPEHHsIs1 MeMOpaHa, MexXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIa3Ma — MAaTPUKC.



Tomorpaduss MUTOXOHIpUI B KIJIETKE — TUIIBI OpPraHu3aldu XOHApuoma. buorenes wiu
ABTOPENPOLYKIIHSI.

Cunre3 AT® — rnukomnus, [ukn Kpebca, 6enkoBbie (hepMEHTHBIE KOMIUIEKCHI bIXaTeIbHOM
e BHYTPEHHEH MEMOpaHbl U PepMEHTHI OKUCIUTENHHOTO (hochopruarpoBaHusl.

XemuocMoTHueckast Teopus Mutdesnia o CONpsHKeHUH OKUCIIEHUs CyOCTpaToB ¢ CUHTE30M
ATO.

CtpoeHure MUTOIIa3Mbl (MaTpUKCa) MUTOXOHJIPHI - TEHOM MUTOXOHJIPHIA, pUOOCOMBI.

MutoxoHipuu U cTapeHue kieTku. I u K cTparerus B 3BOJIOLMH KUBBIX OPraHU3MOB U
posib MutoxoHApuil. AOK. Anionto3 u MUTOXOHIpUK. MUTOXOHApUATbHAS MEAUIIUHA.

U np.

Ipumep 3K3aMeHANMOHHOI0 OMJieTa (YCTHBIN 0TBET)
bunem Ne 2

1. Meiio3 — Guonornyeckoe 3HaUCHUE, MEXaHU3M. BBl Meiio3a.
2. WH]OpMAIMOHHO- CXeMAaTHYECKUI MaTepyal WM TMCTOJIOMMYECKHIA Tpenapar.
3. CuTyalMoHHO-JIOrHYecKas 3a/1a4a.

3aB. kadenpoii
« » 20 T

Kpurepun oueHnBanusi 3HaHUH 00y4AKOIIMXCSH M0 AMCHMILINHE

Dopmuposanue 6AITLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUxXcs

Pa6ota Ha
Ilocemenune
1a00paTOPHBIX
[Toceuenue 1a00paTOPHBIX U
N u DK3aMeH
JIEKIIUI MPAKTUYECKHUX
. MTPAKTUICCKIX
3aHATHH
3aHATHSIX
Pasb6amnoBka
12 x 1=12 20 x 1=20
110 BHAAM 272 bamna 96 6aI0B
1 OaioB 0amnoB
pabot
cemMecTp >
CyMMapHbIit 12 Gannos 32 Gamna 304 Gamna 400 GanmoB
MaKc. 0ar max max max max

Kpumepuu oyenusanus pabomsi o6yuaiowezocs no umozam 1 cemecmpa

Ouenka Basbl (4 3E)
«OTITUIHO 361-400
«XOpOLIO» 281-360

«YIOBJICTBOPUTEIIHHOY 201-280
«HEYAOBIETBOPUTEIBHO» meHee 200

6. MeToauyeckue yKazaHusi AJ1sl 00y4al0UXCsl 0 OCBOEHUIO THCIUIITHHbI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOy4aroIIMXcsl MOCEIIEHHs JIEKUUH, aKTHUBHOMN
paboThl Ha TMpPaKTUYECKUX 3aHATHUSAX, BBIIIOJHEHUS BceX Y4YeOHBIX 3aJaHUN MpernojaBaTelis,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHMU — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM pabOThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB U YMEHHs KpaTKO, CXeMaTHYHO, TOCJIEJOBATEIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHbBIE TOJOXEHHS, BBIBOJBI, 00001IeHHs, POPMYIHPOBKUA. B KOHIle JeKIuu mperojaaBaresib
ocTaBisgeT Bpems (5 MMHYT) JUis TOro, 4roObl oOyyaromuecss WMeNId BO3MOXKHOCTb 3a/1aTh




YTOUHSIOIIME BOMPOCH 10 H3ydyaeMOMY Matepuany. l3-3a HEmOCTaTOYHOro KOJIMYecTBa
AYOAUTOPHBIX YaCOB HCKOTOPLIC TCMblI HC YAACTCA OCBCTHTL B IMMOJIHOM OG'LGMC, MO3TOMY
IperoaBaTenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BOMPOCHI BBIHOCHT HAa CAMOCTOSITENIBHYIO
paboTy CTYACHTOB, PEKOMEH]ysI Ty WM UHYIO JiuTeparypy. Kpome 3Toro, Juisi qy4iiero ocBOEHUS
Mareprana ¥ CHUCTEMaTH3allMy 3HAHUKW MO0 JHMCIMIUIMHE, HEOOXOIMMO TIIOCTOSHHO pPa30OHpaTh
MaTepuabl JEKIUH 10 KOHCIEKTaM M Y4eOHBIM 1ocoOusM. B ciryyae HeoOX0oquMocTH o0pamarsest K
IPETIOaBaTEINO 32 KOHCYIIbTAIUCH.

IToaroroBka Kk NPaKTHYECKUM 3aHATHAM

IIpn moAroToBKE K NPAKTUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3Yy4UTh TEOPETUYECKUN
MaTepuajg IO TeME 3aHATHUs (UCIOJIb30BaThb KOHCIEKT JIEKLIMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS € JIOIOJIHUTENBHOMN JIUTEpaTypoil, IpU HEOOXOJMMOCTH JIOTIOJTHUTh KOHCIEKT, Aenias B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEPAaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHwuit,
BO3HUKAIOIIMX IPU OCBOEHMM TEOPETHUYECKOI0 Marepualia, CTYIEHTY cileqyeT oOpamarbes 3a
KOHCYJbTallMell K mpernofaBatento. Mnsg Ha KOHCYJbTalMIO, HEOOXOAMMO XOpPOIIO MPOIYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B nHauane npakTUueckoro 3aHATHUS IpenojaBarellb 3HAKOMHUT CTYIEHTOB C TEMOM, Orjiamaer
IUIaH TIPOBEICHUS 3aHATHUSA, BBIIACT 3a7aHUsA. B TeueHWe OTBEAEHHOIO BPEMEHM HA BBIIOJIHEHHE
paboThI CTYJEHT MOMKET OOpaTUTHCS K MPENOAaBaTeIio 32 KOHCYJIbTALMEH WM Pa3bsCHEHUSMH. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynbraThl BbINOIHEHUS NMPAKTUYECKUX 3JaHUN OLIEHHMBAIOTCS B OajulaX, B COOTBETCTBUU C
OaITbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

[InaHbl NpaKTHYECKHUX 3aHATHI

Tema Ne 1. Ilpeomem u 3a0auu o6uonozuu knemku. Memoowl ucciedoganuil.

Ilonoscenua knemounoi meopuu.

KonTposbHbie Bonpochl
1. Ilpenmer u 3agmaum nuronoruu. OmnpeneneHue mnoHATUS KieTka. CraHOBIEHHE
OMOJIOTHU KJIETKM KaK HayKH. XapaKTepuCcTHKa HojoxeHui kierouyHoil teopuu (T. IlIBanH, M.
[neiinen, P. BupxoB): kiieTka — 31eMeHTapHasl CTPYKTYpHO-(DYHKIIMOHAJIbHAs €IUHUIA >KMBOU
MaTepuH; TOMOJIOTUYHOCTh KJIETOK; KJIE€TKa OT KIJIETKH; (OPMUPOBAHME MHOTOKIJIETOYHOIO

aHCcaMOJIsI C €MHBIMUA MEXaHU3MaMU PETYIISIHH (CAMOCTONITENILHO).

2. Meroap! uccnenoBaHus OMOJI0TUU KIeTKH. CBeTOBass MUKPOCKOMMS — IPUHIIUIT METOAA,
paspemaroniasi crnocoOHOCTb U CTPOEHHE MHUKPOCKONA, MPUHIUN (HOpMHUpPOBaHUS H300paKeHUs,
chepbl TpUMEHEHHs MeToja. Pa3HOBHJIHOCTM MeTOAa CBETOBOM MHKpOCKonuu: (a3oBo-

KOHTPACTHBIM, = WMHTEp()EPEHIMOHHBIN,  MOJSIPU3ALMOHHBIA,  METOJ  «TEMHOT0  TOJA»,
UMMYHOTHCTOXUMHSL, IIyOPECIIEHTHAS MUKPOCKOITHUS (CAMOCTOSITEIbHO).
3. DNeKTpoHHas MHKPOCKOMHS — TIPUHIIMI METOJa, pa3peliaromias CIOCOOHOCTh |

CTpPOGHHE MHUKpOCKomna. TpaHCMHMCCHOHHAs (IIpocBeunBarolias) MHKpockonus. CkaHHpyolas
(pacTpoBasi) Mukpockonus. CrnenuaibHble METOAbl 3JIEKTPOHHOW MMKPOCKOMHMH: 3JIEKTPOHHO-
MHUKPOCKONUYECKask [IUTOXUMUS, IMMYHOIIUTOXUMHUS, dnekTpopaguorpadus. Chepbl NpuMeHEHUs
MeTo/ia (CaMOCTOSITEIbHO).

4. Meron aBropamuorpadguu. Meton rubpuamsanmu in Situ. TexHomorus momydeHHs
pekomouHanTHbIX JJHK. [TpunImne: u chepbl IpUMEHEHHS METOI0B (CAMOCTOSATEIBHO).

5. ®pakMOHUPOBAHUE KIETOK U KJIIETOYHOTO COJAEPKUMOT0. MeTo/ KJIETOUHBIX KYJIBTYP.
[urodoTtomerpus. [Ipuniume u chepbl MPUMEHEHHS] METOIOB (CAMOCTOSITEILHO).

6. IlomumepasHas 1enHas peakius. 3HAaYeHUWE, MNPUHLUI METOJa, PAa3HOBUAHOCTU
(MynbTUNIpaliMepHas, THE3/I0Bas, in situ, kKoinyecTBeHHas). Jluraznas nenHas peakuus (LCR).
Ammunpukanus co ciasurom 1enud (SDA). Peaknuu TpaHCKPHIIIMOHHO-ONOCPEIOBAHHON
ammmudukarun  (NASBA, TAS, 3SR). JHK/PHK rubpumusii 3axsar (hybrid capture).
buonorndeckue 4uIibl (CaMOCTOATENBHO).

NHdopmManiuOHHO-CXeMAaTHYECKUI MaTepUall

1.  Cxema. CBeTOBOI MUKPOCKOII U XOJI JIyueil B MUKPOCKOIIE.



2 JuaekTpoHHass MUKpodoTorpamma. ['enaronur.

3. DaekrTpoHHas mukpodororpamma. Heppouur.

4.  CxeMbl, OTpaXaroIUe pa3IMYHbIe METO/bI OMOJIOTUH KIIETKH.

4.1. Meron ITLP. Ucxonusie kommoneHTsl [TL[P.

4.2. TlepBblii IUKII aMILTH(DUKAITUH.

4.3. Bropoii uuki aMnQukanuu.

5. Cxema. OTau4us B CTPYKTYPHOM OpPraHW3allUU )KUBOTHOW M pACTUTEIBLHOMN KIICTKH.

6. Cxema. CtpoeHue OakTepuanbHOMN KICTKH.

7. TI'ncrojormyeckuii mpemapar pacTUTenbHas kieTka. OnpenenuTb 000JI0UKY,
LUTOILIA3MY, SAPO, SAAPBILIKO, XJIOPOILIACTHI, BAKYOJIH.

8. T'mcrosiornueckuii mnpemapat. JKuBoTHas kieTka. HelpoHBI mMepeIHUX POTOB
CHMHHOro Mo3ra. Ompenenuts HEMpPOHBl — YHUIIOJISpHbBIE, OMIONIApHBIE, MyJIbTUNONApHbIE. Ha
IpUMEpE MYJIBTUIIOJISIPHOTO HEHPOHA ONpENeiauTh O0O0JIOUKY, LUTOIUIA3MY, AP0, OTPOCTKU —
AKCOHBI U JAEHIPUTHI, IEPUKAPUOH.

Tema Ne 2. Xumuueckan opzanuzayun knemku. Ilnazmamuueckasa memopana.
Xumuueckasn op2anu3ayusa Kiemku
KonTpoJibHbIe BOonpockl

1. ITpuMepHBIi XUMHUYECKUI cOCTaB OaKTepUaIIbHOW U TUIMMYHOMN KJIETKH MJIEKOIMUTAIOLIETO
(camMocTOSITEJIHHO).

2. Heopranuyeckue BelIECTBA U UX POJb B KU3HEAEATEIBHOCTH KJIETKM — BOJA, WOHBI,
MHHEPAJIbHBIC COJIM M UX KUCIIOTHI (CAMOCTOSITENIHLHO).

3. Opranuueckue BEILIECTBA: YTJIEBO/IBI. OcobenHnoctu OMOJIOTNYECKOT0
(YHKIMOHUPOBAHUS, CTPOSHHE MOHOMEPHBIX OJIOKOB, monumepoB. Kiaccudukanus MOHOMEPOB.
Jli- 0Mro- u moymcaxapa. (caMmocTosITeJILHO).

4. Oprannueckue BemiecTBa: Oenku. buonormdeckoe (GyHKIMOHMPOBAHUE, MOHOMEDHI,
KoH(popMaiuy, coctas, GyHKIUU. DepMEHTHI (CAMOCTOSITETHHO).

5. Opranmnueckue BemecTBa: TUMHAbL. OpraHu3anus MOJEKys, Kiaccupukanus, GyHKIUN
(camocTOATEIBLHO).

6. Oprannveckne BemectBa. JIHK m PHK: xmmudeckas opraHuzamusi MOHOMEPHBIX
3BEHbEB, CBONCTBA, OCHOBHBIE PyHKIMU. [IprHIIMT KOMIUIeMeHTapHOCTH (paBuito Yapradda).

7. JHK — HykimeoTunapl, nepBu4Has KoHpopMmanus (AyIUieKC), THUIBl BTOPUYHOU
KoHpopmauuu (B, A u Z). XapakTepucTHKa XMMUYECKUX CBsI3€i, 00bEMHBIX MOKa3aTeseH.

8. PHK. Ormmune nmykneorunoB PHK ot mykneorumos JIHK. IlepBuunasi, BropuuHas u
tperuuHas koHpopmarus PHK (na npumepe MPHK, TPHK u pPHK). Tunsr PHK. Pu6o3umsr.

9. IMna3marnyeckas MmeMOpaHa — oOmIast XapaKTePUCTUKA XUMHUYECKUX CBOWCTB MEMOpaH.
Hcropus memOpaHonorud. Mojenu Ima3MaTHUECKUX MeMOpaH — COHABHMYA, 3JEMEHTapHOU
MeMOpaHBbl, >KMJIKOCTHO-MO3aW4Hasi, JUMHUIHBIX IuiaBaomux miaatgopm (lipid-raft). OcHoBHBIE
HAIPaBJICHUS] B COBPEMEHHOM HCCIICIOBaHIN MEMOpaH (CAaMOCTOSITEILHO).

10. Xumuueckast opraHu3anus XKUIKOCTHO-MO3aNYHON MOJIEITH MEMOPaHHBI:

10.1. CobcTBeHHO IUIa3MaTHuYecKass MeMOpaHa: JUMMJIbl — XHMHUYECKHE CBOMCTBA,
CTpYKTypHasi opraHuzauus, JudQyHIUpOBaHHUE, THUIIBI, ACCUMETPUYHOCTb MeMOpaH. benku —
CTETIeHb MOTPYKEHHOCTH, PYHKUUH, TUPPYHAUPOBAHHUE.

10.2. I'mukokanmukc (HaAMEMOpPaHHBIA KOMILIEKC): YIJIEBOIABI — CTPOEHUE YTIIEBOJIHOTO
Ha/IMEMOpPaHHOTO KOMIUIEKCAa — TJIMKOKAJTUKC, MOHOMEpPHI OJIMTOCaxXapUIHBIX IerneH, (yHKIUU
[JIMKOKAJIMKCA.

10.3. Koprtekc (moamMemMOpaHHBI KOMIUIEKC) — TPOMEXKYTOYHBIE MHUKPO(MIaAMEHTHI
uTockenera. yHKIUU KOpTEeKca.
11. @®yskuuu mIa3MaleMMbl —  pPELENTOpHas, MEXMOJEKYIIPHOTO  y3HaBaHU,

MEKKJIETOYHbIC KOHTAKThI, Pa3rpaHHYUTEIbHAS (CAMOCTOSITEILHO).
12. KnetouHasi IpOHHUIIAEMOCTh — TPAHCIIOPT MAJIBIX M TPYMIIBI MAJIbIX MOJIEKYIT;, TPAHCIIOPT
MaKpOMOJIEKYJT (CAaMOCTOSITEILHO).
13. JIumocoMsI (CaMOCTOATETBLHO).
NHdopmManiuOHHO-CXeMAaTHYECKUI MaTepUall
1. Cxema cTpoeHHs MOJIEKYJIbI BOJIBL.



. Cxema cTpoeHus: MOJIEKYJIbI JIUTTUOB.
Cxema KOMITOHEHTHI HYKJI€OTHAO0B. Cs- caxapa HyKJIEOTHU0B
Cxema ctpoenus nykieotuos JJHK n PHK.
Cxema BHJIOB a30THCTBIX OCHOBAHUH
Cxema. [[ymekc JTHK.
Cxema niepsuunoro crpoenust PHK na npumepe npe.-TPHK.
Cxema Bropuunoro ctpoenuss PHK na npumepe TPHK.
. Cxema crpoenus 3penoii pPHK — puGocomsr.
10. Cxema crutaiicunra mipe.-MmPHK.
11. Cxema ctpoenus 3penoit MPHK.
12. Cxema OOmias ¢popmysaa aMUHOKHCIIOT M (POPMUPOBAHHE AUIICTITHIA.
13. Cxema — nepe4eHb aMUHOKHCIIOT
14. Cxema mnepBuuHas KoH(opmaius nojunenTuaa. Bropuunas kondopmarnus (ambdha
crupaib 1 0era CKi1a14aToCTh.
15. Tabdauma 6MOJOTUYECKOr0 KOJa.
16. CxeMa TPEeXKOMIOHEHTHOHN OpraHu3alliy IUIa3MaTHUYEeCKOH MeMOpaHBI - >KUIKOCTHO-
MO3an4yHast MOJIEIb.
17. CxeMbl 1 3J€KTPOHHBIE MUKPO(POTOTPAMMBI Pa3IMYHbBIX TUIIOB KOHTAKTOB.
18. CxeMbI TpaHCTIOpTa MAJIBIX MOJICKYJI:
-CTeIeHb IPOHUI[AEMOCTH OUITUITUAHOTO CIIOS;
-cTpoeHHEe NOHO(Opa — BATMHOMHMIIHH.
19. Cxembl aKTUBHOTO TPAHCHIOPTA MAJIBIX MOJIEKYII:
-CKBO3HOH TPaHCIOPT IIIIOKO3BI B KPOBB Uepe3 KIETKY KUIICYHHKA,
-crpoeHue u pabora Na-K-ATdaszsr;
20. CxeMa BE3UKYIJISIPHOTO TPAHCIIOPTA BEIIECTB — TPAHCIIOPT MAKPOMOJICKYIL.

CoNoORWN

Tema Ne 3 — 4. Bakyonapuaa cucmema knemku. Onopno-oguzamenbHulili annapam
Knemku. Bakyonapnasa cucmema knemku
KonTpoJibHbIe Bonpocskl

1. MemOpaHHble KOMIIOHEHTHI anmapara [oiapMku (IUTACTUHYATBI KOMIUIEKC) —
JUKTHOCOMBI M WX TIOJSAPHOCTH, MATH CTPYKTYPHO-(YHKIMOHATHHBIX KOMIIOHEHTOB, DJIEMEHTHI
nuTOoCKenera, Oenku anmapara [onppku W uX  crneuupuUHOCTh. BekTopHbI mepeHoc
MaKpOMOJIEKYJ U pyHKIMHU anmnapara ['onbaxu.

2.  DHpomasMmatHyeckuii  perukynym/cetb (OP) —  o0mas — XapaKTepUCTHKH.
Arpanynspusiit/rinagkuit OP (A9P) — ¢yHkumu (CHHTE3 W TPAHCIOPT JIMOHIOB MeMOpaH,
CTEpOMIOB U TEPIEHOB, Aenonuposanne Ca’t, nerokcukanus).

3. T'panynspusbiii/mepoxoBateiii. OP (I'DP) — oOuias XapakTepUCTHKa, JOKAIHU3aIUs B
kiaerke, ¢yHkuuu. OcoOeHHOCTh CHUHTe3a OenkoB Ha pubocomax [DOC — CUTHalbHas
MOCJIEeI0BAaTeNbHOCT, SRP, TpaHCIIakoH, TepeHOC TOJMIENTHAHOW Iemd B TOJOCTh U
KOTPAHCISUOHHBIN TNporeccuHr. CuHTe3 OEeIKOB acCOMHPOBAHHBIX ¢ MeMOpaHoi [ DC, cuHTe3
KJIETOYHBIX MeMOpaH, TpaHCTIOPT Mexay BuaaMu P u annapatom ['omabmxu.

4. Pubocombl - CTpyKTYpHO-(pyHKIMOHanbHas opranuzanus. PHK pubocom. benku
pubocoM. XapaKTepHUCTHKA CYOBEIMHHI] PHOOCOMBI — (DYHKIIMOHAIBHBIC KapMaHBI C TO3HITUH
¢byHKIMI OONBIION U Mol cyObeTMHUIIBI.

5. Anmapat BHYTPUKJIETOYHOIO NepeBapUBaHMs — THIPOJIa3HbIe MYy3bIPbKHU, TU30COMBI  UX
TeTePOreHHOCTh, SHIOCOMBI (CAMOCTOATEIBHO).

6. [TepoKkCcHCOMBI, TOPOCOMBI, IPOTEACOMBI, TOPHUCTHIEC IUTACTHHKU (CAMOCTONITEIHLHO).

Onopno-osuzamenvnulii annapam KjiemKu

(camMoCTOSAITEILHO)
KonTpoJbHbBIe BOpOCHI
1. [urockemer - OMOpPHO-ABUTATENbHAS CHCTEMa KIETKH TOHSATHE, (QYHKIIHH.
Knaccugpukanuss ~ 3IeMEHTOB  IIUTOCKeNeTa  —  MUKPO(UIAMEHTBI,  MPOMEXYTOUHBIE

MUKPO(QHIaMEHThI, MUKPOTPYOOUKH, MUKPOTPAOEKYIISIpHASI CETh.
2. XuMHYecKas OpraHu3alys 3JeMEHTOB IIUTOCKEIeTa:



- CTPOEHHUE U CBOMCTBO Oelka akTHHA. AKTHHACCOIIMHMPOBAHHbIE OEIKH;

- CTPOCHHUE U CBOICTBA O€IKa MUO3MHA,

- CTPOCHHE M CBOMCTBA Oenka TyOynuHa. MAP-6enku.

3. DnemeHT muTOCKeneTa u3 0enka akTHHA U MHO3WHA — MUKPOQWILIAMEHTHI (Ha IpUMepe
MHOGH/UIAMCHTOB  MOMEPEYHOINOIOCATON  MbIeyHOi  TkaHu). CTpyKTypHas OpraHu3aiius
MUO(UOPMIITT — aKTUHOBBIX M MHO3MHOBBIX. CTpoeHue capkomepa. B3ammopaelcTBHe akTHHA U
MHO3MHA TIPU MBIIIEYHOM COKpPAIlEHHMH — MOJEIb CKOJIBKEHMSI WIM Kadelled Ha IONEepEeYHbIX
MOCTHKaX MHO3MHA. Pabounii UKII aKTO-MHO3MHOBOTO KOMILJIEKCA.

4. DneMeHT UMTOCKeseTa u3 0enka TyOoyinuHa — MUKpOTpyOouku. CTPYKTYphI IUTOCKENETa
0o0pa3oBaHHbIE MUKPOTPYOOUKaMHU:

- HEHTpOcOoMa (KJIIETOYHBIN IIEHTP) — CTPOCHUE, (PYHKITNH;

- )KTYTHUK (PECHUYKH) — cTpoeHue, GyHkuuu. CTpoeHrne 0a3abHOTO TEJbIIa,

- MUTOTMYECKHUH arapar.

5.  MuKpOBOPCHUHKH — JE€PUBATHI IJIA3MAaTUYECKOW MEMOpPaHBI.

6. IIpomexyTrouHble MUKpO(HIUIaMEHTH. MUKPOTpaOeKyIsipHasi CETh THAJIOTIA3MBl.

NudopManmoHHO-cXeMaTHYECKUIT MaTepUaJl

1. DnexTponHass MmukpodoTorpamma anmnapara ['onabxu.

2. CxeMa KJIacCHYECKOM BE3UKYISPHOI MOJIeH TpaHcHopTa Kapro yepe3 Al

3. Tabauma pacrupeaencHusl PE3UACHTHBIX OCIKOB IO KOMIIapTMEHTaM ammapara
I'onpxn.

4. CxemMa pEHMKIMHTA PE3UACHTHBIX OelKOB (residents), HHIYIIMPOBAHHOTO C ITOMOIIBIO
COPI.

5. Cxema cuHTe3a U BcTpauBaHus 0enkoB B MeMOpany ['OP.

6. Cxema CTpyKTypa U cOCTaB JIM30cOM. BHOCHHTE3 U TpaHCHOPT JIM30COMANIbHBIX OEJIKOB.

7. MukpodgotorpamMma CTpyKTypHOU OpraHU3aluy [IEPOKCUCOMBI.

8. Cxema. Ctpoenue 26S npoTeacoMbl U MPOTEOTUTHUUECKUX KaMep.

9. Cxema npoTeacoMHOH Jerpaanuu OenKoB.

10. Cxema pa3nu4HbIX GOpPM MPOTEACOM U UX aKTUBATOPOB.

11. Cxema cTpoeHHE MOJIEKYJIbl aKTHUHA.

12. JIBe cxeMbl CTPOEHUS MOJIEKYJIbI MUO3UHA.

13. Cxema opraHu3aiy TPOIIOMHO3HHOBOTO KOMILJIEKCA.

14. Cxema cTpoeHUs NMONepevHONonocaroil ckeneTnoi Muodgudpuiel. Capkomep.

15. T'ucronoruveckuii mnpenapar. IlomepeuHomnosnocaras MbIlIEYHAass TKaHb S3bIKA.
Oxkpacka: TeMaTOKCHIMH-2031uH. Ha npenapare onpenenuTs: - CUMIUIACTBI C MTONEPEYHOIIONOCATON
MCYEPUYEHHOCTHIO; - B CUMILIAacTe onpenenuTh cBetibie (1) u Temubie (A) AUCKHU; - capoIeMMYy.

16. Cxema cTpoeHHs KJIETOYHOIO IIeHTpa. MUTOTHYECKHI anmapar.

17. Cxema opranuzanuy MUKpOTPYOOUKH KI'yTHKA.

18. Cxema. [IpoMexyTOUHbIE MUKPO(UIAMEHTHI.

19. T'ucronornyeckuii mpemapar. [nmkoreH B kierkax nedeHH. Okpacka (yKcuH-
reMaToKCUJIMHOM. [Ipu ManoMm yBeaMueHMM HAWTU: - TPYIIY MEYEHOUYHBIX KIETOK (TemaToIMTOB),
uMeroumx ¢GopMy MATH-, LIECTUYToNbHUKOB. [Ipu OomnbpIioM B remaronuTax ONpEAETUTh: -
OKpyrJoi (opMBl SApO; - SAPBIIIKKM M TVIBIOKM XpOMaTWHAa B HEM; - B IIUTOIJIa3Me KJIETOK
pa3aryHOi GOPMBI U BEIMYUHBI IPAaHYJIbl [NIMKOT€HA MAJIMHOBOTO 1IBETA.

20. TI'ucrosornyeckuii nmpenapar. J)KupoBble BKIIOUYEHHUS B KJIETKax cajibHUKa. OKpacka
cynanom Ill. Tlpu manmoMm yBenuyeHMM HAWTH: TPyHMy SIPKO OKpALIEHHBIX MXUPOBBIX KIETOK,
BBIOpATh y4acTOK, B KOTOPOM KJIETKH He J1e(OPMHUPOBAHBI M PACIIONOXKEHBl HE OYeHb rycTo. [lpu
0OJIBIIOM YBEIMYEHUU HAWTHU: - OTAENIbHbIE KUPOBBIE KIETKU (JIMIIOLUTHI), UMEIOUINE OKPYTIYIO
dopMy; - B IIEHTpe KJIETKH PacCCMOTPETh KPYIHYIO KaIUTIO JKHUpPa, OKPALLICHHYIO B SIPKO OpaH)KEBbIH
I[BET; - Ha mnepudepuu KIEeTKH HAWTHU Y3KHH 000J0K IIMTOIUIa3MBbl, - B PaCHIMPEHHOM Yy4yacTKe
000/1Ka IIUTOIJIA3Mbl HAITH AAPO MATOYKOBUAHON (HOPMBI.

21. T'ucrosornyeckuii nmpenapar. Anmapar ['0Jb/pkM B HEPBHBIX KJIETKaX CITMHAIBHOTO
ranrus koteHka. Okpacka: ummnperHanus cepeOpom mno merony K. Toapmku. Ilpu manom
YBEJIMUEHUH OIpPENEIUTh: - HEUPOH (HEPBHYIO KJIETKY), - BOKPYT Apa XOpOILIO 3aMeTHa ceTyarast
CTpYKTypa ammapaTa ['OonbKM B BHJE UYEPHBIX IJIBIOOK, METeNb M M30THYTHIX mnanoudek. [Ipu



OONBIIOM YBEJIMYEHUU PACCMOTPETh M 3apUCOBATh HECKOJBKO KiIeTOK. OOpaTuTh BHUMaHME Ha
CBETJIOE KPYIVIOE SIIPO HEPBHOM KIIETKU. B 1IeHTpe sapa BUAHO XOPOILIO OKPAILIEHHOE SAPBIIIKO.

22. I'ucrojiorudyecknii mpenapat. LleHTpocOMBI B SIMIIECKIETKE JIOMIAAWHOW aCKapHIbI.
Oxkpacka: sxene3Hblii remarokcunuH. Ilpemapar mpencraBiser co0oil cpe3 MaTKU JIOMAAHMHON
ackapuzibl. BugHbl AHIEKIETKH Ha pa3HbIX CTaAUAX Pa3BUTUA. SMLEKIETKH OKPYKEHbI 000JI0YKON
OIJIOJJOTBOPEHMS, BHYTPU KOTOPOH MPOUCXOAUT aApoOnenue. Omnpenenuts: - SHICKIETKY,
Haxozdulyrocss B MeTadasze, nmubo B aHadasze mepBoro JpodieHus. B 3To Bpems oTCyTCTBYET
saepHasi 000JI0YKa, U XPOMOCOMBI JTMOO PACHOJIAraloTcsl MO SKBATOPY KJIETKH, JHOO yxXe Havalu
JBIKCHHE K IOJKOCaM; - Ha 3THUX CTaAMsIX HA IOJIOCaX SHUEKICTKH BHJHBI TEMHBIE TOYKH, K
KOTOpPBIM IOAXOIAT HHUTH BEpETCHA JEJICHUsA, OT KOTOPBIX paJUualbHO OTXOASAT BOJIOKHA,
oOpa3yromue "38e31y", wim neHtpochepy.

23. T'ucronornyeckuii mpenapar. [lonepeyHomnonocaras MblnieyHas TKaHb. OHa UMeET
CUMIUIACTUYECKOE CTPOEHHUE, TO €CTh IPAHULIBI MEXKAY KJIETKaMHU OTCYTCTBYIOT. Ee cTpykTypHas u
(GyHKLIMOHAJbHAS €IMHHMIA - MBIIIEYHOE BOJOKHO, HMEIOIIEe IONEPEYHY0 HCYEPUYEHHOCTb.
Bosnokna orpaHudeHsl 000JOYKOW - capkoiemmou, TIOA KOTOPOH pacronaraiorcs sopa. B
LUTOIUIa3Me (CapKOIJIa3Me) MBIIIEYHOTO BOJIOKHA YHOPSAOYEHHO pacloiararorcs MUO(GUOPUILIBL
OHu UMEIT uepelnylrollMecs Y4YacTKH C pa3HbIMM ONTHYECKMMH CBOMCTBaMM: JAMCKH A -
aHU30TPOIHbIE (TEMHblE) M JUCKHM | — u30TpomHBIE (CBETJIbIE). 3apuUCylTe MNPOJOJIbHBIE WU
MOTIEpEYHbIE CPE3bl TKAHU.

Tema 5-6. Dnepzemuueckuii annapam xkiemku. Aopo. Mumoxonopuu
KoHnTpoJibHbIe BOnpochl

1. XapakrepucTika «3HepreTHueCcKuX BaIoT» (MAaKpOIHEPreTHUECKUE COSAMHEHUS ) KIETKH
— AT®, nporounsiit (H") u narpuessiit (Na") nmorenuuan Ha 6uosornueckux Mmembpanax. [lepBbiid,
BTOPOU U TPETHUIi 3aKOHBI OMOIHEPTETUKH (CAMOCTOSITEIBHO).

2. O6mas Mop¢hoJoTUsT MUTOXOHAPUHA. YJIBTPAaCTPYKTypHasl OpraHu3alus - HapyXHas U
BHYTPEHHs MeMOpaHa, MeXMeMOpaHHOE IPOCTPAHCTBO, MUTOILIA3Ma — MAaTPUKC.

3. Tomorpadust MHUTOXOHIpHWIA B  KJIETKE — THUIBI OpraHU3ald  XOHJIPUOMA
(MUTOXOHJpUANBHBIM ~ PETHKYJIyM) W  SBOJIIOLMOHHBIA  CMBICI  €ro  (OpPMHPOBAHUS,
MEXMHUTOXOHApUaIbHble KOHTAakThl (MMK). VBennuenue yucia MUTOXOHJpUM — OMOreHe3 Win
aBTOPETIPOIYKIIHS (CAMOCTOSITEIHLHO).

4. Duepretuueckast pyHKIMsS MUTOXOHApUI — cuHTe3 ATO.

4.1. OOmas xapakrepuctuka | srama sHepreTHuyeckoro oOMeHa. HauanpHble >Tamnbl
OKHUCIIEHUS YTIEBOAOB B IuTomuiazme — riaukonu3 (Il atan sHepreTuyeckoro oomMeHa).

4.2. 11l aram sHepreTrdeckoro oomena - [lukn Kpebea (1K TpukapOOHOBBIX KUCIIOT, ITUKIT
JIMMOHHOM KHCIIOTBI) — IOCJIEIOBATEIbHOCTh CMEHBI MPOIECCOB OKUCJIEHHS M BOCCTAaHOBJIEHUS C
0o0pa3oBaHUEM IEKTPOHOB U UX akuentupoBanue ¢ kopepmenrom HAJl — HAT*H.

4.3. benxoBpie (pepMEHTHBIE KOMILUIEKCHI JbIXaTeNbHOW I BHYTPEHHEH MeMOpaHbl H
depmenTsl  okucnutensHOro ¢pochopunupoanus — ATO-cuHTeTa3a CONpPSHKEHHBIE LENbIO
IepeHoca 3JIEKTPOHOB. XapaKTepUCTUKA XMMHUYECKOW OpraHu3aliyd KOMIIOHEHTOB JIbIXaTeJIbHOMN
Henu U OKucIuTensHoro ¢ochopunuponanus — komiuieke I, Il u 1V, a takxke xommiekc Il u V,
MOJIEKYJIbI IEPEHOCUUKH - YOUXUHOH U LIUTOXPOM C.

4.4. XemmocMoTudeckas Teopusi MHTUEIUIa O CONPSHKEHUHM OKHCIEHHsS CyOCTpaToB ¢
cuHte3oM ATO®. Ilonoxenus teopun. OKHCIUTEIBHO-BOCCTAHOBUTENBHAs neTis. lIpoToHHBIE
HACOCHI (CAaMOCTOSATEIBHO).

5. CtpoeHune MUTOILIa3Mbl (MaTpUKCa) MUTOXOHIPUM. ' €HOM MUTOXOHIPUI U €ro OTINYHE
OT TEeHOMa fAapa. MMUTOXOHApPHUAIBHBIH TE€HOM BBICIIMX PpACTEHHMM, JKMBOTHBIX, 4YEJIOBEKA.
Pu6ocomsl. PHK. Monsr Ca?*, Mg?* (camocTosiTe/1bHO).

6. MUTOXOHAPUH U CTapeHHe KIEeTKHU. I U K cTpaTerus B SBOJIIOLUU >KUBBIX OPraHU3MOB U
ponb wmurtoxoHmapuii. A®K. Anonto3 wu MuUTOXOHApHH. MUTOXOHIpPHAIBHAS MEIUIIMHA
(camocTOSITEILHO).

AP0
KonTpoJsbHbIe BOPOCHI

7. Ctpoenue siapa 3yKapuOTHYECKHUX KieToK. Opranuzanus siiepHoro 0€JIKOBOro MaTpukca

— cocrtaB: nepudepudeckuii (UOPO3HBIN CIOH JaMHHBI, PHIXJIbIH (UOPO3HBINA CIOW JIAMHUHBI,



ocraTo4yHOE sAphIKo, 6enku. @parmentsl JJHK accoruupoBannsie ¢ saepuasiM maTpukcom (JIHII-
koMmiuiekchl), PHIT-koMmekcsl. OcTaTouHOE SIAPBIIIKO.

8. XpoMaTuH — MaTepHaIbHBIA HOCUTENh HACIIECCTBEHHON HH(OpMAITHH.

8.1. Xumunueckuii coctaB xpomaruna. JJHK B cocTaBe xpomarnHa - mOCIeI0BaTEIbHOCTH
JAHK (3HXaHCEepHI, CalJICHCOPBHI, 9K30HBI, WHTPOHBI, MOJTYJIH, caTeJIJINTHEIE,
BBICOKOITOBTOPSIOLIUECS, YMEPEHHO ITOBTOPSAIOIINECS, «POCKOLINY, IIEHTPOMEPHBIE, TEJIOMEPHBIE).

8.2. benku B cocraBe xpomatuHa. ['mctonsl (HI, H2A, H2B, H3, H4) u HerucroHoBbie
oenku (JJHK-u PHK-mommmepassl, Hykmeaswl, «Oenku JlxoHcona» - HMG, rtomomszomepassi,
JINTa3bl, JIAMUHBI).

8.3. YpoBHM KOMNAKTH3AaIlMM XpOMAaTHHAa — HYKJICOCOMHBIH, (UOPWUIAPHBIA WU
CyNepOMAHBI M ero Mojenu (COJEHOMIHAs, CYNEepCHHpalld, KpPOCC-IUHKEPHAs, JCHTOYHAs),
NEeTEeNIbHO-IOMEHHBIN  (TIETIEBbIE PO3ETKU — XPOMOMEpHI), XPOMOHEMHBIH, XPOMOCOMHBIH.
Mopdonoruueckue Tumsl XxpomocoM. Ctpoenue xpoMmocomsl. MHTep(hazHoe COCTOSIHIE XpOMaTHHA
- TeTepoXpoMaTHH (KOHCTUTYTHBHBIM U (aKyJbTaTHUBHBIA), SyXpoMaTHH. MHuUTOTHYECKOE
COCTOSTHUE XPOMATHHA.

9. Slnepnas meMmOpaHa (HykiIeojJeMMa). XapaKTepUCTUKA U CTPOCHHUE BHYTPEHHEH (JlaMUHa
U €€ KOMIIOHEHTbI) U HapyXHOM MemOpaHbl. CTpOo€HHE MOPOBOI0 KOMILJIEKCA — HYKJIEOIOPHUHBI,
[UTOIJIa3MaTUYECKEe M SACpHBIE  KOJNbLA, IEHTPAIbHBIA JOMEH, CHUIbI, (UOPUILIBI
HykieoruToruiasmarndeckoit cropousl (NPC), simephas cerka (basket).

9.1. HykyieonuToria3MaTH4eCKU  TPaHCIOPT BEIIECTB — IaCCUBHBIM M aKTHUBHBIH.
TpaHcrOpTHBIE SHEPro3aBUCUMBIE CUCTEMBI RaN, HyKJI€ONOpPUHBI, KOH()OPMallMOHHbIE U3MEHEHUS
SIIK. AnpTepHaTHBHBIE MeXaHHU3Mbl uMIopta Oenka — NLS-3aBucumbiii Mexanusm, NES-
3aBUCHMBIN 3KcnopT Oemnka, TpaHcnopT PHK, sxcnopt MPHK.

10. SAppeiiko — HMCTOYHUK PUOOCOM. SIAPBINIKOBBIE OPraHU3aTOPBI, AMILTA(DUKALIHS
SAOPBINIKA, 4 OTHEIbHBIX KOMIIOHCHTAa - (UOPWUIAPHBIC IEHTPHI OKPYKEHBI IUIOTHBIMU
bubpumiapasiMu KomnonenT™Mu (dense fibrillar components (DFCs)), rpanynsipHbie KOMIIOHEHTHI,
pacxomsuuecs: u3 DFCs. CTpyKTypHBIE THITBI SAPBIIIEK (CAMOCTOATENBHO).

11. benku spapeimiek oOpazywomue ckadpdonn. HexkaHoHmuHckre GYHKIUM SOpPBIIIKA.
[Tlepudepuueckuit  xpomocoMubii Marepuan (IIXM) — sagpelmko BO  BpeMst MHUTO3a
(camocTOSITENILHO).

NHdopMaliHOHHO-CXeMAaTHYECKUI MaTepUall

1. DaexTponHasi MUKpodoTorpaMma yiIbTPacTPYKTYPHOIH OpraHu3aliud MUTOXOHAPHUH.

2. Cxema TUTIBI OPTaHU3AIMH XOHAPHOMA (MUTOXOHAPHAIIBHBIA PETUKYIYM),
MEXMHUTOXOHpUaIbHbIe KOHTaKThl (MMK).

3. Cxema rmkonu3a u mukina Kpeoca.

4. (Cxema nokanu3aly BO BHyTpEHHEH MeMOpaHe MUTOXOHAPUIT KOMILIIEKCOB
npixaTenbHol nenu u AT®-cunTeTassl (rpuOOBUIHOE TEJNO WIIM OKCUCOMA).

5. Cxema paboThl KOMITJIEKCOB JIbIXaTEIbHOMN IICTIH.

6. Cxema reHepanuu MPOTOHHOTO MOTEHIHAJIA 10 MEXaHU3MY reTii (MuTdern) u
IIPOTOHHOT'O Hacoca.

7. CxeMa yIbTpacTpyKTYphl 7pa KIETKU.

8. Cxema ypoBHEl KOMIAKTU3allUU XPOMATHHA B SpE.

9. Cxema pacronoxenus ructona Hi mpu ¢popmMupoBannu cyrepona.

10. Cxema cTpoeHuSs s11epHO-TIOPOBOI'O KOMILJIEKCA.

11. Cxema opraHu3amyu sSApPHIIIKA.

12. T'ucronornyeckuidi mnpemapar. MUTOXOHAPUU (XOHIPUOCOMBI, XOHJPUOM) B
ANUTENUANbHBIX KIETKaX KWIIeYHHKa ackapuibl. Okpacka: mo AmnbTMmaHy. Mcrnomezys manoe
YBEIIMYEHUE MHKPOCKOIA, HEOOXOIUMO HAUTHU 6a3aibHblli KOHEIl KJIETOK KHIIEYHOTO SHUTEIHS,
rpaHuYalluid C COCIMHUTEIBbHOM TKAHbIO, M ANUKAIbHGIU KOHEN, HAIPAaBICHHBIM K IMPOCBETY
KHIIIeYHUKa. Ha anukanbHOM KOHIIE BUJIHA TOJICTasl Kymukyid. bimke k 6a3albHOMY KOHITY JIEKUT
OBaJIbHOE s0po. [IpeuMyIecCTBEHHO B alMKalbHON YacTH KJIETOK MOKHO YBUIETh MUMOXOHOPUU,
OKpallleHHble B uepHbId 1BeT. OHM HMMEIOT BUJA KOPOTKHX HM3BUTHIX HUTEH WM majmouyek. B
ANUTENUANbHBIX  KJIETKaX  KHUIIEYHHKA OHM TIIOCTAaBJISIIOT  JHEPrHi0, 3aKJIIOYEHHYI0 B
Makpospruueckux cBsa3ax AT, ans ocymecTBiaeHUs GyHKIINH BCACHIBAHUS.



Tema 7-8. Penummkanusi JJHK. Buocunre3 Oenka. Kilerounasi penpoaykuusi u ee
peryasinus. CtapeHue u rufejb KJIETKH.

KoHTpoJibHBbIE BONIPOCHI

1. Mexanusmpl permkanun  JIHK:  KoMIieMeHTapHOCTb, IOJYKOHCEPBAaTHBHOCTD,
MPEepPBIBUCTOCTh, MOTPEOHOCTH B 3aTpPaBKe, AHTUHANPABIEHHOCTb U  YHUIIOJSPHOCTD.
OrmmmuutenbHbie ocobenHoctu perwukanuu JJHK y mpo.- u sykapuor. benku oOecnednBaromue
MIPOLIECC PEIUIMKALMY Y 3yKapuoT. MHunmanus, snonranus, repmuHanus u npoueccur JJHK.

2. buocunTe3 Oenka. OOmmMe CBOWCTBA TEHETHYECKOTO KOJa W €ro pacmmpoBKa.
Tpanckpunuusi — mepBas cTagus peanu3aluu reHeTuueckoil wuHdopmanuu. WHunmamus —
dbopMupoBaHUEe MTPEUHULIMATOPHOTO Oa3anbHOro Komiuiekca. Dnonranus npe.-TPHK. Tepmunarus
u npoueccunr npe.-TPHK (tpancdeptHoii) - pekoruumms. PeKOrHuIus — akTuBausl aMMHOKHUCIIOT,
aKLeNTUPOBAHNE aMUHOKHUCIOTHBIX ocTatkoB Ha TPHK, nocnenoBarensHocts 3amemenns TPHK na
amuHoannn-TPHK, amunoarnmnar - ¢pepmenratuBubiii komruiekce. [Iponeccunr meccerkeprnoit PHK
(MPHK) u nipe.- pPHK.

3. Tpancmsimst — coOcTBeHHO OmocuHTe3 Oenka. KommoHeHTHl ammapaTta TpaHCISLUU:
amuHokuciotel, TPHK, amumnoammn-tPHK-cunteraza, MPHK, pu6ocomsr, ATD, I'Td, Mg,
OcnkoBbie (pakTOpbl. DTambl TpaHcusnuu. Wuaunmanus — wHunuaropHas amuHoanwi-TPHK,
(bakTopbl HHUIIMALIMY, AUCCOIHALINS PUOOCOMBI, 00pa30BaHNE WHUIMUPYIOLIETO KOMILIEKCA U €ro
ces3piBanne ¢ MPHK, mowck crapr-komoHa, Ooiblnas CyObeqUHHUIIA 3aBEPIIACT WHHUIHAIAIO —
dbopmupoanue 80S pubocomsl. Perymnsius 6rnocunTe3a 6eka Ha ypOBHE HHULIUAIUY.

4. DJOHTallMOHHBIA UK — peaklys NeNTHIaluU U TpaHCJIoKauuu B pubocomax. dDaxkTopsl
anoHranuu, nocryrienne amuHoauuia-tT PHK B puGocomy, TpaHcmenTusanus, TpaHCIOKAIIHSL.
TepmuHanus: OCBOOOXIEHHE TOJMIENTHIA W JUCCONMAIUS PUOOCOM, KOIOHBI TEPMUHAIHH,
OenkoBble (PaKTOpBI, IOCIENOBATEILHOCTh COOBITHI TepmuHaiuu. [Ipoueccunr mpobenka:
KOH(OPMALIMOHHBIE U3MEHEHHS U XUMHUECKasi MOAM(DUKAIIHS.

4. Perynsiuus: Ha ypoBHE TPAHCKPHUMIMH (TPYIIIOBas SKCIPECCHS] T€HOB, aMILTU(UKAIISL
I€HOB, PEryJIMpOBaHUE CUTHAJIAMH YCUIIUTENIAMU — 3HXaHcepsl), npoueccudra MPHK (pa3pemenne
u 3arpet npoueccunra npe.-MPHK, nuddepennmanbubrii nporeccunr, crabuibHOCTh U aKTUBHOCTh
MPHK), tpancnsauuu (cpoactso MPHK ¢ ®U - dakTopsl MHULIMAIINY, TPAHCISILIMOHHAS penpeccus,
TOTalbHas PETYISALHNs) U IPOLECCUHTa OeKa.

5. KnetouHslii (PKM3HEHHBIN) LUK KJIETKM WU €ro Pperysiius — LUKIWHBI U IUKJIUH-
3aBUCHUMBIe KuWHa3bl. Murornyeckuit nuki. Touku pectpukuuu (R1 u R2). OcHoBHblE coObITHA
uaTepdaspl. Gl m G2-4yeKNOWHT CHCTEMBI KJIETOYHOTO IMKIia. [loHsATHE O YeKmoiiHTe, cucTema
KoHTponst mnoBpexaenuit JIHK: ceHcopbl, natuumku, 3¢¢eKTopbl, MEXaHU3Mbl OCTaHOBKH
KJIeTouHOTro nukia Ha cragusx G1 G2 B orBer Ha moBpexaenue JJHK.

6. Muto3 — OGuoJOrHyeckoe 3Ha4YeHHE, XapakTepucThka ¢a3. MUTOTHYECKMH ammapar —
aXpOMaTUHOBBIE, MOJIIOCHBIE, AaCTpajbHble MHUKPOTPYOOUKH, MEXAHU3M JBUKEHUS XPOMOCOM.
AMHTO3. DHAOPENPOTYKLIHS.

7. VYpOBHU peryisuMM MUTOTUYECKOM aKTUBHOCTH: BHYTPUKIETOUYHBIM (Ha ATamax
TPAHCKPHIILIUHU, TPAHCISALMH, POJIb TPUTTEPHBIX OEIKOB), KOHTAKTHOE TOPMOKEHHE, MO3UIIMOHHAS
uH(popMaLs, TOJUNENTUIHBIE PETYIATOPHI Mposindepanuu (CTUMYISITOPEl U UHTUOUTOPHI).

8. Meiio3 — Oumomnoruueckuii cmbici. Meio3l — penykunonHoe aenenue. Konbrorarus,
OuBaneHThI, Xua3M, kpoccuuroep. Otnuuue MI ot muto3a. Meio3 Il - skBarmonHoe neneHue.
®opMUpOBaHUE TAMJIOUIHBIX TaMeT.

9. Tunore3sl HHBOJIOIMM OHTOT€HE30B (CTApeHME): MOMYJISIUOHHO - TeHEeTHYecKas,
METUIIMPOBAHNUE, CBOOOHO-paJMKalbHasl, JJI€BAllMOHHAS, HAKOIUIEHHE COMATUYECKHX MYTallHid,
XpOMOCOMHasi, poyib snudu3a. CucrtemMa aHTUOKCUAAHTHOM 3aIlUThl OpPraHu3Ma OT CTapeHHs.
[Tpobnema KOHIIEBOH pEIIMKAIINH, TEIOMEpa3a, «Ie€Hbl 0ECCMEPTHSI».

10. Anonrto3 — TeHETHYECKH 3amporpaMMupoBaHHas rubens kieTku. Ilytu 3amycka
anonro3a. MHCTpYKTHBHBIA amonTo3 M «PEeLenTopbl CMEPTH». B3aUMOACHCTBHE C JMIAaHIAOM U
nepegavya CUrHajia B KJIETKY, SH3UMBI (Kacma3bl) aronTo3a U HeKpo3a, OTInYrue MOP(OIOrHuecKoro
NPOSIBJICHUS MyTel rudeu, OTIInYMe B MEXaHU3Max THOeu KIIeTKH.

1. [Iporpammupyemslii  HEKpO3. Aytodarus. Mutotnyeckass  karactpoda.
ATONTO3/HEKPO3HbIE KOHTUHUYMBI.



NudopManmoHHO-cXeMaTHYECKUIT MaTepUaJl

1. CxeMa peruIMKAlMOHHBIA My3bIph W PEIUIMKAIIMOHHAS BUJIKA B IMPOIECCE PETUTMKAINH
JIHK.

2. Cxema Tomorpadus perTuKaIuOHHON BHJIKH.

3. Cxema cOopka NPEeMHUIMATOPHOIO KOMILUIEKCA B pailoHe cTapTa TPAaHCKPUIIIMU TeHa
(6a3anbHBII TPOMOTOP)

4. CxeMa HMHHMIMALMK TPAHCISIIUU — (OPMUPOBAHHWE HATUBHOM CYObEIUHUIBI (Masas
cyowrenunuia pudbocomsl u a.a. TPHK).

5. Cxema MHHUIMALMU TPAHCISIUU — (POPMUPOBAHHE MHHUIMATOPHOIO KOMIUIEKca (Maias
cyorenunuia pudocomsl - a.a. TPHK - MPHK)

6. Cxema wHUIMANMK TpaHcIsauuu — ¢popmupoBanue 80S pubocomsl (Manas CyObeIMHAIIA
pubocomsl - a.a. TPHK — MPHK — 6omb1mas cyobsequauiia pubocomsi)

7. CxeMa >JIOHTalluy TPAHCISIUH — TPAHCIOKALIUS

8. Cxema 3JI0HTaIK TPAHCIISALUN — MEeNTUAAINS

9. Cxema MoOAENU «CMBIKAHUS-PA3MBIKAHUSY JTUHAMUYECKOW paboThl puOOCOMBI B
3JI0TallMOHHOM LIHKJIE.

10. Cxema KJIETOUHOTO LIUKIIA.

11. Cxema mMexaHu3Ma U MPOCTPAHCTBEHHO-TOMOIPa(UIECKOTO PACIIONIOKEHUS XPOMOCOM
BO BpEMs MUTO3a.

12. T'ucronornyeckuii mpenapar. Kapuokunnes kopeuika ayka. OnpeaenuTs KIETKA Ha
pasIUYHON (a3ze MUTO3A.

13. CxemMa MexaHuU3Ma U MPOCTPAHCTBEHHO-TOMOrPa(UUYECKOTO PACIIONOKEHUS XPOMOCOM
npu 1 MeloTH4eckoM (peayKIIMOHHOM) J€JIEHUU.

14. Cxema MexaHM3Ma U MPOCTPAHCTBEHHO-TOMOrPa(pUUECKOTO PACIOIOKEHHUS XPOMOCOM
pU 2 MEMOTUYECKOM (IKBALIMOHHOM) JICJICHUH.

15. Cxema perynsuuu AeMOHTaXa KOMIIAPTMEHTOB KJIETKHU MPU JAeTICHUH.

16. O6m1as cxema nporpaMMbl alonTo3a.

17. Cxema OTIUYUTENHHBIX MOP(HOIOTUYECKUX MPU3HAKOB KIETKU B COCTOSIHMHM HEKpPO3a U
aronTo3a.

18. Cxema o01mast cxema nepeiayu CUrHalla CMEPTH Yepe3 PelenTOPhl CMEPTH.

7. IlepevyeHb OCHOBHOM M I0NOJTHUTEIbHON YueOHOM uTepaTypsbl, UHTEpHET-pecypcoB,
HEO0XOAUMBIX [IJIS OCBOCHHSI JUCIUNJIMHBI
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Pa6oyas mporpamma y4eGHOM JMCLMIUIMHEI (TIPaKTHKH) Of0OpeHa Ha 3acellaHuu

Kaenpbl OUOJTIOTHH U XUMUK _ ¥ per0ep 2024 r., mpotokon Ne_s2
3aBenyromui Kaq)enp%
H.A. JlenrecoBa 8 eere) RO
L
JUYHAR nOONUCh pacuugpoexa noonucu oama

Pabouas mnporpamma yueGHOM JUCHHMIUIMHBI (TIPAaKTHKH) COIJlacoBaHa C
OubIMOTEKOH

: HUK 6ubnurorexd
v %OT Y/ /3 272
. 10.5. Mapcakosa s ’
ﬁmuaﬁ' noonucy pacuugpoexa noonucu dama

HporpaMMa pacCMOTp€Ha U onoGpeHa Ha 3acejaHuyd Y4YCHOro COBETa

€CTeCTBEHHO-Treorpaguyeckoro ¢pakynprera _15.05. 2024 r., mpoToxon Y
TIpe/ce/aTes yYeHOro COBETa eCTeCTBEHHO-Teorpaduieckoro pakypTera
(I / JI.A. ®poros 18 .ou. 241

' , I/m-maﬂ noonucw pacuugposxa noonucu oama



		2024-06-26T17:41:44+0400
	Титов Сергей Николаевич




