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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucturmmuHa «lluToorus» OTHOCHUTCS K JIUCHUILIMHAM o0s3aTellbHOM vacTu bioka 1.
Hucuumuuel  (Moaynu) IIpenMeTrHo-MeTONMYECKOTO MOy y4eOHOro TIilaHa OCHOBHOM
npodeccCHOHaTBbHOM  00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O00pa3oBaHUsS — TMPOTPAMMBI
OakanaBpuaTta 1o HampasjieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C IBYMS
npopwIssMA  TOATOTOBKH),  HANpaBIEHHOCTh  (mpodmib)  00pa3oBaTeNbHON  MPOrpamMMbl
«I"eorpadus. buosnorusy», ouHoi GopmMbl 0OydeHHUS.

JucuumnimHa onvpaercs Ha pe3ysbTaTbl 00ydeHusi, CQOPMUPOBAHHBIE B PaMKaX JUCIHUILINH
Anatomust u mopdonorusi pacrenuii, 3o0oj0rust O6ecro3BOHOUHBIX, OOmIass U HEOpraHuveckKas
XUMUs, YueOHas (03HAKOMHTENbHAs) NpakTUKa 1o OoTaHWke, YdeOHas (O3HAKOMUTEIbHAs)
IIPAKTHKA I10 300JI0TUH.

Pesynbrarthl u3yuyeHUs OQUCLMILIUHBI SBISIOTCA OCHOBOM Ui HW3YYEHUS JTUCHUIUIMH U
MPOXOXKACHUS MPaKTUK: [ UcToNOrus ¢ ocHOBamMu dSMOpuoioruu, GU3nosIorus pacTeHuid, I eHeTuka,
MounekynsapHas Ouosorusi, Mukpoouosiorusi, OcHOBbl OnoTexHosornu, CHcTeMaTHKa PacTCHHM,
30070TUsl TIO3BOHOYHBIX, AHamuTH4YecKass xumus, Opranuueckas xumusg, Pusznueckas u
KosutonaHas xumusi, buonoruueckas xumus, Teopus sBomonuu, Opranndyeckuii cunres, Y4eOHas
(03HaKOMHUTENbHAS) IPAKTHKA IO (PU3HOJIOTUH KYJIBTYPHBIX PaCTCHHUI.

1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbLTATOB 00yueHHs: (00pa3oBaTeJbLHBIX Pe3yJIbTATOB)
1O JUCHUILTUHE

Heabo ocBocHMS AUCHHUIUTMHBI «L{uTONMOTHS» SIBJISIETCS MOATOTOBKA OakamaBpa K padore
yuuTeneM Ouojoru B oOmieoOpa3oBareiabHON Imikoje. JlMCHMIUIMHA TpeaHa3HadeHa JaTh
OyIylIMM Y4YUTENSIM TPOPECCHOHAIBHYIO (TEOPETHYECKYI0 M TPAKTUYECKYIO) MOATOTOBKY B
00JacTu TeOpUU U METOJIMKH 00y4YeHHsI OMOJIOTMH Ha Pa3IMYHbIX CTYMEHAX 00Ieo0pa3oBaTelbHON
IIKOJTBI.

3agaveidi OCBOGHHS IUCIUIUIMHBI SBIsETCS (POPMUPOBAHUE Y CTYACHTa IETOCTHOTO
MIPEACTABICHUS] 00 OCHOBHBIX ATalax CTAHOBJIEHUS COBPEMEHHOW HAayKHU LUTOJOTHHU (KJIETOUYHAS
Ouosorusi) U ee CTPyKType, 00 OCHOBHBIX KAaTErOpHSX, MOHATHUSX M METOJaX, O POJIU U MeCTe
[ATOJIOTHU B TMPOGECCHOHATHHOM TOATOTOBKE Y4YUTENs OWOJIOTHM W XUMHUH, CHOPMHUPOBATH
TOTOBHOCTb OYyIylIero y4uTens OHOJOTMM M XUMHH K dS()(PEeKTUBHOMY MpenoiaBaHUIO
MPOIEIEBTHYECKOT0, 0a30BOT0 M MPO(UIBLHBIX KYPCOB TIO MPEIMETY.

B pesynbrare ocBoeHHs MporpaMMmbl OakanaBpuaTa OOYYArOIIMICS OJKEH OBIAJIETh
CIeNYIOIMMU pe3yjibTaTaMu o00yueHuss 1o guciuiuimde «luronmorus» (B Tabmume 1
MIPEJICTABJICHO COOTHECEHHE 00pa30oBaTeNbHBIX pPE3yJIbTaTOB OOYYEHHUS [0 JUCHUIUIMHE C
WHIUKATOPAMH TOCTHYKEHUS KOMITETCHIINH ).

Komnerenuus u Oo0pa3zoBare/ibHbIE Pe3yJbTATHI AUCUMIIIMHbBI
HHIMKATOPBHI ee (3tranbl GopMHUPOBAHMS JMCLHUIIHHbI)
JAOCTHIKEHUS B 3HaeT yMeeT BJIajeeT
JUCHHILIHHE
YK-1 Criocoben

OCYIIECTBJISAITh  TIOHCK,
KpUTUYECKUM aHanu3 u
CHHTE3 nHpOpManny,
MIPUMEHSTh  CHCTEMHBII
MOJIXOA JUIS  PpeIIeHUs
MTOCTaBJICHHBIX 33724
VYK-1.1; demoncrpupyer | OP-1

3HaHUEe  ocoOeHHoctell | JIemoHCTpHpyeT

CHCTEMHOI'O n | 3HAaHUC
KPUTHUYECKOI'O 0COOEHHOCTEMH
MBIIIJICHUSA, CHUCTEMHOTI'O u
APryMeHTHPOBAHHO KPUTHYICCKOTO

(dhopmupyeT cOOCTBEHHOE | MBIIIJICHHS,




CyXICHHE |
nHpopmanny,
MIPUHUMAET
000CHOBaHHOE pellIeHNE
VYK-1.2; IIpumenser
JIOTHYeCKUEe (OpPMBI |
MpOLEAYpHl, CIIOCOOEH K
pediiekcu MO0 TIOBOAY
COOCTBEHHOW W UyXKOit
MBICJIUTENBHON
JEATETbHOCTH

VK-1.3; Amnanusupyer
UCTOYHHUKH MH(OpPMALIH
C LEJIBIO BBISBICHUS UX
MPOTUBOPEYHH U TIOMCKa
JIOCTOBEPHBIX CYKIACHHUH

OIICHKY

apryMEeHTHPOBAHHO
(opmupyer
COOCTBEHHOE
CYXJICHHE W OLCHKY
nHdopmanuu,
OpHHUMACT
000CHOBaHHOE
pemeHre B 0OO0JacTH
LIUTOJIOTHU

OP-2 TIlpumeHsieT JOTHMYECKHE
(OPMEI U ITPOLIEAYPHI, CIOCOOCH
K peduekcuu 1O  MOBOAY
COOCTBEHHOH u qyKOU
MBICJIUTEIHON AEATETHHOCTH B
LUTOJIOTHN

OP-3 AHanmmsupyer
HCTOYHUKUA HHPOPMALUU C
LIETIBIO BBISIBJIICHUS ux
MPOTHBOPEYHMA U  TIOUCKA
JIOCTOBEPHBIX CYXKIACHHHA B
HuTonoruu

IK-1 Cnocoben
OCBaMBaTh u
HCTIONH30BaTh
TEOPETHYECKNE 3HAHUS U
MIPaKTHYECKHE YMEHHSA U
HaBBIKM B IPEIMETHOH
o0macTi TpU peLICHUH
poheCCHOHATBHBIX
3amaq

TIK-1.1; 3Haer
CTPYKTYpY, COCTaB H
JMJIaKTHYECKHEe
CIVHAIBI  MPEAMETHOH
obmactu
(IpenoaBaeMoro
TpeaMeTa)

T1K-1.2; VYMmeer
OCYIIECTBIISTH ot6op
y4eOHOTO  COAEp KaHUs
JUISL €ro peanu3aluu B
Pa3IMIHBIX dopmax
00yueHHsI B
COOTBETCTBUH c
TpeboBanusimu ~ OI'OC
6]0)

IK-1.3;
JleMOHCTpHUpYeT yMeHHe
pa3pabaTbIBaTh
pasinuHbIe
Y4IeOHBIX 3aHATHUH,
MIPUMEHSITh METO/Ibl,
NPUEMbl M TEXHOJIOTHH
0o0ydeHHs, B TOM YHCIe
nHGOPMALMOHHBIE

(bopMBI

OP-4 3Haer
CTPYKTYpPY, COCTaB U
IMIaKTUYECKHUE
€IMHHULIBI

LIATOJIOTUU

OP-5 VYwmeer ocymecTBIATh
oTOOp Y4eOHOTO COJIEepKAHUA
UL ero  pealmu3alud B
pa3nuuHbIX hopMax oOydeHHUs B
COOTBETCTBHM C TpeOOBaHUAMHU
OIOC 00

OP-6 JemoHcTpupyer
yMeHHe pa3pabaTbIBaTh
pa3nugaHbie GOpPMBI YIeOHBIX
3aHATHH, TIPUMEHSTh
METOIB, MIPUEMBI u
TEXHOJIOTUH OOy4YeHusi, B
TOM qucIe
nHPOPMALMOHHBIE

IK-3
(dbopMupoBath
Pa3BHBAIOIIYIO
00pa3oBaTeNFHYI0 Cpexy
JJIsA JOCTHXKCHHUA
JIMYHOCTHBIX,
TIPEAMETHBIX )5
METAnpPEAMETHBIX
pe3ysnbTaToB  00y4eHHS
cpeacTBaMu
MIPENoaBaeMbIX
y4eOHBIX IPEIMETOB

Crocoben




TIK-3.1; Bmaneer | OP-7 Bmaneer

crocobamMy MHTETpalyy | criocodamu

y4eOHBIX NPEJMETOB JUIS | UHTErpaliy y4eOHbIX

OpraHu3aIu MpeIMETOB ULt

pa3BHBaroIeil y4eOHOH | opraHuM3aluu

JEATEbHOCTH pa3BHBalOIEi

(uccnenoBaTenbCKOM, yaeOHoI

MIPOEKTHOM, TPYIIIOBON U | JEATEIBHOCTH

ap.) (uccrenoBaTeabCKOM,

[K-3.2 Vcnonp3yeT | mpoeKTHOMH, OP-8 Hcnons3yer
00pa3oBaTeNbHBIN TPYIIIOBOH H Ip.) 00pa3oBaTEeNBHBIN  ITOTECHIIHAI
MOTEHINAT COIIMOKY/IbTYPHOH cpensl
COLIMOKYJIbTYpPHOI peruoHa B NPENOJaBaHUU
cpezbl peruona B (mpeaqmera mo mpoduao) B
NIpenoiaBaHuu y4eOHOH H BO BHEYPOYHOI
(mpeameta 1o mMpoQuII0) JeATEILHOCTH

B y4eOHOH u  BO

BHEYPOYHOHI

JEATETbHOCTH

1.06bem AUCLUUNAMHDI B 3QUYETHbIX eAUHULAX C YKa3aHUEM KO/IMuYecTBa aKaZeMMUYecKUx
4YacoB, BblAeNIeHHbIX HAa KOHTaKTHyK paboTy obyuyatowmxca ¢ npenogasartenem (no
BUAaM yuyebHbIX 3aHATUIA) M HA CAMOCTOATE/NIbHYIO PpaboTy obyuarowmxca

YueOHbIe 3aHATUS
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3. Coaep:xkaHue TUCHUILUINHBI, CTPYKTYPHUPOBAHHOE 1O TeMaM (pa3aejiaM) ¢ yKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOTUYECEA AKAOCMUYECKUX YACO8 U
6U008 YUEOHBIX 3AHAMUIL

MPUMEPHBIN TEMATUYECKHUM IJIAH IUCLHUILIAHBI
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Mognyinsb 2. BakyonsipHas cuctema kiieTkd. OnopHO-IBUTaTENbHBIN 6 - 10 6

anmapar KJIeTKH.

Monyns 3. Cucrema sHeprooOecrneyeHus KIeTok. Sapo. 6 - 10 6

Monyns 4. Marpuunsie cuHTe3bl. Kitlerounas nponudepariusi. 6 - 10 5

[Tarosorust KIEeTKH.

KommnbrorepHoe TectupoBanue 4 61oka 2 - - 3

OK3aMeH - - - 27
Hroro: 24 - 40 53

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucUyuniuHbl
Kparkoe coaep:xanue Kypca (3 cemectp)

Moayas 1 Beenenue B uurosoruro. [liiasmarnyeckass MmemOpana.

BBenenmne. [Ipenmer knerounoit 6monoruu. Ilpeamer u 3agaun nuronoruu. OnpeneneHue
nousitust «Knetka». CTaHoBIeHHE OMOJIOTUU KIIETKU Kak HayKu. OCHOBHBIE MOJIOKEHHSI KIIETOYHON
Teopun. Metoasl uccienoBanusi Ounosiornu kietku. CBeroBass MUKpockomus. MeTojsl cBeTOBOM
MUKPOCKOIUU. OJEKTPOHHAS] MHUKPOCKONUS — MPUHLUUI METOAbl, TPAHCMUCCHUOHHAA H
CKaHUpYIOLas MUKPOCKOTIHSL. KonTpactupoBanue 00BEKTOB, yIBTPAMUKPOCKOIUS,
3aMOpaXMBaHUE — CKajiblBaHUWE. IMMYHOTHMCTOXMMHUYECKHE METObl HUCCICHOBAaHUN — MPUHLIMII
meroma. Meron aBropamuorpaduu. @myopecuenius. Meron  rubOpuamsamum N Situ.
@pakUUOHUPOBAHUE KJIETOK M KIETOYHOTO COAEPKUMOro. MeToJ KIETOYHBIX KYJIBTYD.
[utodoromerpus. Knerounas nrkeHepus. DBOJFOIHS KICTKH.

IInasmaTnyeckass memOpana. Vcrtopuss memOpanonoruu. Mojenu I1a3MaTHYECKUX
MeMOpaH, o0Ilas XapakTepUCTHKAa M XUMHUYECKHE CBOMCTBA JKUJIKOCTHO-MO3aWYHOW MOJIENH
1a3MaTHueckoi MemOpanbl. CTpyKTypHasi OCHOBa MeMOpaH: JBOMHOW CIION JIUMHUIOB M Oerka.
JlarepanbHast MOABMKHOCTh M aCCHMETPUYHOCTH MOJIEKYJI. Pa3zimuHble CBOMCTBA pa3HBIX MEMOpaH.
OYHKIMY T1a3MaTHYecKol MeMOpaHbl. bapeepHo - TpaHcmopTHas poiib. [ THMKOKaNIMKC, KOpTEKC.
TpancMeMOpaHHBII TIEpEeHOC HMOHOB W HHU3KOMOJEKYJSPHBIX COeIUMHEHU. Be3uxkynspHbii
TpaHCHopT (PHAO- U 3K301UTO3). Crienuduyeckuil 3HA0IMUTO3. PerientopHas posib Mia3MaaeMMBl.
B3aumoneiicTBue ¢ CUrHaJlIbHBIMU MOJIEKyJaMU. MEXKIETOUHOE y3HaBaHHUE. AJre3uBHbIE OEIKU
(CAM- Genku, cell adhesion molecules): kaarepuHbl, UMMYHOTJIOO0YIHHOIIOA00HBIE, CEICKTHUHBI,
UHTETPUHBI, OCJIKU TJIaBHOTO KoMiuiekca rucrocoBmectumoctd (MHC — mejor histocompartabiliti
complex). KoHTakTel (CrmenuanbHble MEXKKICTOYHbIC COCIMHEHHUS): 3amuparoniie (IUIOTHBIC),
3asKOpUBAOIINE (CIETUISIoNNE), (OKaIbHbIE, JECMOCOMBI, IIEJIeBbIe, CHHAICHI, IJIA3MOJIECMBI.
JInmocomsl.

Mopayas 2 BakyoJsipHasi cucteMa KJjeTku. OnopHo-IBUraTeIbHbINH aNNapaT KJIeTKH.

Bakyonsipasgs cucreMa KJETKH: COCTABJSIIOINME KOMIIOHEHTbI H  (yHKOuH.
['panynspublil 3HH0MIa3MaTudeckuil petukynym (I'OP): ynprpacTpykTypa KaHaiioB, puOOCOMBI.
bonpmias u  wmamas cybuactuma pubocombl, (QyHKIuM. PubGocombl mHpo — U 3yKapuor.
[Tonmupubdocombl. Oynkuuu I'OP: cuntes cnenuduueckux U MeMOpaHHBIX OEJIKOB Ha pudocomax,
UX cerperamus; onopHas (pyHKIHs, ydacTHe B KIETOYHOH mpoHunaeMoctu. KorpancMuccHoHHBIN
TpaHcnopT OenkoB. [magkuit sHg0MIa3MaTndeckuil petukyiaym (I'DOP): ynpTpacTpykTypa, GyHKIMN
(cMHTE3 IMNUIOB, IMOJIMCAXapUI0B, MeTa0oIuvecKasl Je3aKTHUBAlUMs TOKCHHOB MPU IMOMOLIA
depmenta utoxpom P-450, nenonuposanue nonos Ca). [TopucTsie mIacTUHKY.

Arnmapat ['oap/kM B CBETOBOM M AJIEKTPOHHOM MUKpockone. @yHkunu anmnapara ['onsmxu:
CeKpeTopHasi, MOJU(PUKAIUS U COPTUPOBKA OETKOB, BHYTPUKIIETOUHBIH TPAHCIOPT, MOJIEKYJISIPHBIE
MeXaHU3Mbl (PYHKIIMOHUPOBaHU MpeoOpa3oBaHus anmnapara ['oabaku B MUTOTUYECKOM LIHUKIIE.

JIuzocombl. MopdoOuoxumuyeckass —opranuzanus, kiaccupukanus. OcoOeHHOCTH
MOJICKYJIIPHON W PEIENnTOPHOW OpraHu3aiuid MeMOpaH. DHIOCOMBI KaK MPETU30COMHBIN ATam
BHYTPUKJIETOYHOTO TiepeBapuBaHus. [eHeTHueckue JHU30COMHBIE Oose3HH. IlepoKCHCOMBI.
ITopocomsl. [IpoTeacomsr.

IlnTocKeeT — ONMOPHO-ABHraTe/bHasi CUCTeMa KJETKH. TpHU CUCTEMbl (HIAMEHTOB:
MPOMEXKYTOUHbIE, MHUKPO(UIAMEHTBI, MHUKpPOTPYOOUKH. benku, MoNeKynspHble MeXaHU3MBbI



JIBUTATENIbHBIX (DYHKIIMI HEMBIIICYHBIX U MBIIICYHBIX KIETOK. TOHKOE CTpPOCHUE MPOMEKYTOUHBIX
¢dbumaMeHToB, MHUKpO(DHIAMEHTOB, MHKPOTpyOodeK. LleHTpsl oOpraHuzanuu MHUKPOTPYOOUEK.
JInHENHBI U KMHE3UHBI — MOTOpHBIE Oenku. KIeTOYHbIN LEHTP: TOHKOE CTPOEHUE U XMMHUYECKUN
coctaB mnpeoOpa3zoBaHusi B MUTOoTHYeckoM Iukie. DyHkuuu. basanbHble Tenblia, PECHUYKH M
KTYTUKH: MOP(HO-OMOXMMHUYECKass OpraHu3aIus, MOJIEKYJIIPHbIE MEXaHU3MbI (PYHKITHIL.

Moayab 3 Cucrema 3HeproodecnedeHusi KjieTok. Sapo.

Cucrema »JHeproodecmnedyeHusi KJeToK. MuToxouapuu: oOmas  Mopdoorus,
yIbTPACTPYKTypHasi OpraHu3allvs, HapyKHas M BHYTpEHHss1 MemOpaHa, MexmeMOpaHHOe
MPOCTPAHCTBO, MHUTOIIa3Ma — MaTpUKC. TUIBI OpraHu3alldy XOHJpUOMa (MUTOXOHAPUATBHBIN
PETUKYIIyM) U 3BOJIOLMOHHBIN CMBICT €ro (OPMHUPOBAHUSA, MEKMHUTOXOHAPHAIBHBIE KOHTAKTHI
(MMK). buorene3 wim aBTOPEHpPOAYKIMS MHUTOXOHIpHUH. [MaBHas (yHKIHMS MHTOXOHIPUH —
cuare3 AT®. I'mukomus. Lukn Kpebca, 6enkoBo-hepMEeHTHBIE KOMIUIEKCHI BIXaTeIbHON LENH U
BHYTpeHHEell MeMOpaHbl U (epMeHThl OKuUcauTenabHoro QochopunupoBanuss — ATd-cunrerasa,
COMpSDKCHHBIE  [EMbI0  MepeHoca  JJeKTpoHOB. Mexanm3sm  paborel  komriekca .
XeMoocMOTHYECKasi Teopusi MUTUe1a 0 CONPsSHKEHUN OKHCIIeHUs cyOcTpaToB ¢ cuHTe3oM ATO.
[Tonoxxenus teopun. OKHMCIUTENBHO-BOCCTAaHOBUTENbHAS IeTisl. [IpoToHHble Hacochl. CTpoeHue
MUTOILIA3MbI (MAaTPUKCA) MUTOXOHIpHA. ['€HOM MUTOXOHIPHI M €ro OTIMYUS OT FeHOMa fpa.
MuToxoHApUM U cTapeHue KiIeTku. I u K cTparerust B 3BOJIIOLMU >KUBBIX OPraHU3MOB U POI
muToxoHIpuil. AOK. Anonto3 1 MUTOXOHAPUU. MUTOXOHApUATbHBIE OOJIE3HU.

DyHkuuoOHAJBHAA Mopdosorus sapa. Ponp sAapa B KM3HEAEATENBHOCTH  KIIETKU.
SlnepHble KOMIIOHEHTBHI MPOKAPUOT M OpraHU3alus fAapa JYKapHOTHYECKOW KIETKH (saepHas
000JI0uKa, XpOMATHH, SJPBILIKK, Kapuolla3Ma M SACpHBIM OEIKOBBIM OCTOB). XpoOMaTHMH U
XpOMOCOMBI. XuMHuueckuii cocraB xpomaruHa: JIHK, Genku (rucronsl, HerucroHosie PHK).
['eTepoxpoMaTHH U yXpoMaTuH. J[Ba (yHKIIMOHAIBHBIX COCTOSHHS XPOMOCOMBI: HHTEp(a3HOE U
muToTHyeckoe. OOmas MophoyIoruss MUTOTUYECKUX XPOMOCOM, KiacCU(pUKALUA, XUMUYECKUN
cocraB. Kapuorun. IIpocrpancrBenHas Jokanuzanuss xpomocom B sape. JIHK xpomaruna.
VYHUKalIbHBIE, YMEPEHHO IOBTOPSIOIMECS W BBICOKOIOBTOPSIOIIMECS IOCIEA0BATEIbHOCTH
(carrerumtaeie) JIHK B kuHermke peaknum peHarypaiun (tubpuamsanuu) JHK, wnx
¢ynkunonanbHas posb. JJHK nenTpoMep u TenoMepHbIX y4acTKOB. benku XpomaTrnHa: TMCTOHBI U
HerucroHoBble Oenku. CBoiictBa M (yHkuuu OenkoB B kommakTtuzauuu JHK. VYpoBuu
xomnaktuzauun J{HK: HykiI€oCOMBI, HyKI€OMEpBI, ETIEBBIE JOMEHBI, XPOMOMEPHI, XPOMOCOMBI.

Anepubiii  O6enkoBbiii  MaTpukc. Xumudeckuir coctaB (JAHK, PHK, docdonummmer).
CTpyKTypHBIE KOMIIOHEHTHI S/IEPHOTO OEJIKOBOrO MAaTpUKCA: JIAMHHA, OCTOB M «OCTaTOYHOE»
sapbimko. MAR-SAR (30HBI CBSI3BIBaHUS ¢ MATPUKCOM), PETUTHCOMBI ((PEpMEHTHI PEIIMKATUBHOTO
kommiekca). PHK BeicokoMonekynsipHasi, pubocomuasi. CrtaiicocoMsl.

SApeIIKO- MCTOYHMK PUOOCOM. SIAPBIMIKOBBIM OpraHU3aTOp — CHEHHATU3UPOBAHHBIN
Y4acCTOK XpOMOCOMBI. Ammudukanus sapeiaiek. CTpykTypa M THIBI SAPBIIIKA, XUMHYECKUN
coctaB. Crtpoenne u ¢ynkinuonupopanue reHoB pPHK. benku snapeimek. Hexanonudeckue
byHKIUN AJIPBILIEK. PHII-koMnioHEeHTHI a1pa: NIEPUXPOMATUHOBBIE buOpHILIBI,
NEePUXPOMATHHOBBIE TPaHYJIbl, THTEPOXPOMATHHOBBIE TPAHYJIbI.

SnepHas oOonouka. CTpyKTypHas oOpraHu3anus Hapy)XHOM M BHYTpeHHeH MeMOpaH.
SAnepnas mopa (TOHKOE CTpPOEHHE, XHUMHUYECKHMHl cocTtaB M (QyHKuMH). SnepHsiii
[IUTOIUIa3MAaTHYECKUH TpaHcnopT (maccuBHBIM M akTuBHBIM). NLS — mnocnenoBarenbHOCTH
AMHHOKHUCIIOT y O€JIKOB, TpaHCHopTHpyeMbIX B siipo: NES — mocnenoBaTensHOCTH aMHHOKHUCIIOT Y
0€NKOB, TPAHCIIOPTUPYEMBIX uepe3 SACpPHYI0 000JIOUKY B HMTOIIazMy. SnepHas o6onouka B
MUTOTUYECKOM ILIHKIIE.

Mopnyabs 4 Marpuunble cuHTe3bl. KieTtounas nponudepanus. IlaTonorus kierku.

MexaHu3Mbl KJI€TOYHOr0 JejieHusl. MuTo3: OHMOJOTMYECKHIl CMBICH, TOHSATHE O
MHUTOTHYECKOM Lukie. [IneBpo- u opromuro3. Mopdosoruss u MoJEKyIsipHbIE MEXaHU3MbI (a3
MUTOTHYECKOTO IMKiIa. CaMocOopka MHUKpPOTpyOOUeK. DHEpPreTHueckoe OOecredeHue MHUTO3A.
Perynsauus muroTMueckoll akTUBHOCTH. KOHTpOIbHBIE TOUKM MHUTOTHYECKOro mnukia. Ilonarue o
YEeK-TIOWHT — CUCTEME: CEHCOPbI, AaT4YuKU, 3pPexToprl. DakTOPhl aKTUBAIIMHU U OJ0KaIbl MUTO30B.
®axTopsl pocTa. I'eHbl paHHETO U OTJIOKEHHOT0 oTBeTa. Kackan kommuekcoB CK- nUKIMH.



Meiio3 — ocoOblii croco0 AeneHus KJIETOK. 3UTOTHBIM, TaMETHBIH M CIIOPOBBIN Meiio3. |
MeHoTHYecKoe JeneHue, ocobennoctu mpodaszel. Il mehioTnueckoe neneHue. CUHENTOHEMHBINA
KOMIUIEKC. bronornueckuii cMbIci Meiio3a. DHAOPENPOAYKLUS, IOTUTEHHS, SHAOMUTO3.

enTpanbHasgs aorma MoJiekyJjasipHoil Ouosioruu. IlaTosorusi kierku. Perukanus
OaktepuanbHbiX U dykapuotnueckux JJHK. Mexanusm pernukanuun J{HK: moaykoHcepBaTUBHOCT®,
KOMIUIEMEHTAPHOCTh, MPEPHIBUCTOCTh, AHTHHANPABICHHOCTh, MOTPEOHOCTh B 3aTpaBKe. benku
perMKaunu dykapuort. MuHunumanwus, smoHrauus, tepmMuHauua u npoueccunr JIHK. Ilpunuwmn
TpaHckpumnuuu, 3tansl cuHte3a UPHK. [lpuHinun TpaHnciasuuun — coOCTBEHHO OMOCHMHTE3 Oelka.
Wuunmanus, snouranus, repmuHanud. [Ipoueccunr 6enka.

Teopun crapenus kieTku - cenecrenuus. OmyxoneBas Tpanchopmanus kietku. [TKD —
arnornTo3, MPorpaMMHUPYEMbIN HEKpPO3, ayTodarus, MUTOTHYECKasi KaTacTpoda, anonTo3-HeKPO3HbIe
KOHTUHUYMBI.

4. Tlepevyenb yueOHO-MeTOAUYECKOT0 O0ecriedeHH s IJIsl CAMOCTOSITeILHOI padoThI
00yYaouuXcsl Mo JUCIHUTIIMHE

CamocrosrenbHas paboTa CTYIEHTOB sIBIseTcs 0co00il ¢opMol opraHuzaluu y4eOHOIo
npoliecca, MpeACTaBystoNas co0ol MIIaHUPYEMYO, I03HABaTEIbHO, OPraHU3allMOHHO U METOINYECKH
HalpaBIIEMYI0 JESATEIbHOCTh CTYJCHTOB, OPUEHTHPOBAaHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3yJibTaTa, OCYIIECTBISIEMYIO 0€3 IPSIMOI TOMOILM MPETIoAaBaTesl.

CamocrosTenbHas paboTa CTYIEHTOB SBISETCS COCTABHOM 4YacThi0 y4uyeOHOH paboThl U
MMeEET 1IeJIBI0 3aKPETUICHUE U YTIITyOJIeHNe TTOTyYeHHBIX 3HAHUN M HAaBBIKOB, TIOMCK M IPHOOpPETEHNE
HOBBIX 3HaHUH, a TAK)K€ BBIIIOJHEHNE YUEOHBIX 3aJJaHHi, TOATOTOBKY K IPEACTOSIIUM 3aHATUAM U
sk3ameHy. OHa MpenycMaTpuBaeT, Kak MpaBUiO, pa3paboTKy pedeparoB, HamucaHHE TOKIIAIOB,
BBINOJIHEHUE TBOPYECKUX, MHIUBUAYAJIbHBIX 3aJaHUN B COOTBETCTBUHU C Yy4e€OHOH IMporpammoi
(TeMaTU4YeCKUM IUIAHOM HM3y4YeHUs AUCLMIUIMHBI). Tema Al Takoro BBICTYIUIEHUS MOXKET ObITh
IpeUIoKEeHa IperoaBaTesieM WM U30paHa caMUM CTYAECHTOM, HO MaTepHall BBICTYIUICHUS He
JNOJDKEH ~ AyOnmupoBaTh  JIGKIMOHHBIH — Marepual.  PedepaTHBHBIH  Marepuan  CIYXKHT
JIOTIOJTHUTEIBHON MH(pOpMaIuei s paboThl Ha MPaKTHYECKUX 3aHATHAX. OCHOBHAs 11€1b TaHHOTO
BHUJIa pabOThl COCTOUT B OOYUYEHHUM CTYJIEHTOB METOJAaM CaMOCTOSITEIIbHOW PabOThI C Y4EOHBIM
MmatepHraiaoM. JlJs MOTHOTHI YCBOGHHUS TEM, BEIHECEHHBIX B ITPAKTHUECKUE 3aHATHS, TpeOyeTcs paboTa
¢ nepBoucTouHMKamMH. Kypc mnpeaycMaTpuBaeT CcaMOCTOSITENbHYIO paboOTy CTYIEHTOB CO
creuuanbHoOM  nuTeparypoil. Crenyer OTMETHTb, YTO CaMOCTOsITeIbHas padoTa CTYAECHTOB
pe3y/nbTaTMBHA JHIIb TOIJA, KOIJAa OHAa BBINOJHAETCS CHUCTEMAaTHYECKH, IUIAHOMEPHO U
LIEJICHAIIPaBJIEHHO.

3anaHus Uil CaMOCTOATEIbHOW pabOThl MPeAyCMATPUBAIOT HCIOIb30BaHHE HEOOXOAMMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HaleIMBaIOT Ha MPAKTUYECKYIO paboTy 1o
INPUMEHEHHI0O M3y4aeMOro MaTepuaia, MOUCK Oubiauorpaduueckoro marepuaia M 3JeKTPOHHBIX
UCTOYHHUKOB MH(OpMAIMH, WUTIOCTPATUBHBIX MaTepUAJIOB. 3a/laHus 10 CaMOCTOSATENIBHOM paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JONMOJHUTENBHON MPOPaOOTKH.

OO0umii o0beM caMOCTOSATENbHONH paboThl CTYJEHTOB IO JAMCLUMIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYJEHTOB B TEUEHHE CEMECTpa.

AynuTopHas caMocTosiTeNbHas paboTa ocylecTBIseTcsl B ()OpMe BBIMOIHEHUSI TECTOBBIX
3aJaHul, Keilc-3a1a4y, MHCbMEHHBIX MPOBEPOYHBIX pabOT MO JIUCHUIUIMHE. AyIUTOpHAas
camocTosiTeNbHas pabora oOecriedyeHa 0a30if TECTOBBIX MaTepUaloB, KeHc-3a/ad IO pasenam
JTUCIUTUINHBI.

IIpumepHbIe TeMbl pedepaToB:

e (CgeroBas MUKpOCKONUsA. MeTOIbI CBETOBOM MUKPOCKOIIUH.

e  DJEKTpOHHAs MUKPOCKOIMS — IPUHIIUI METO/IbI, TPAHCMHUCCHOHHAS U CKaHUPYIOIIas
MuKpockonus. KoHTpacTupoBaHue 00bEKTOB, YIbTPAMUKPOCKOIIHUS, 3aMOPaKMBAHUE —
CKAJIBIBAHUE.

e IMMyHOrnCTOXMMHYECKHE METO/IBI UCCIIETOBAHUN — IPUHIIUIT METO/A.

e  Mertox aBTopaauorpadpun. Gayopecnenuus. Meron rudpuausanuu in Situ.



e  ®DpaxkMOHUPOBAHHE KJIETOK U KIETOYHOTO COJAEPKUMOTO.

e  MeToa KIETOYHBIX KYIbTYP.

e [lutodoTtomerpus.

e KierouHas HH)KEHEpHSI.

e  XuMHUECKas OpraHu3aIus KJICTKH.

IlepeueHb caMOCTOATEILHBIX PA0OT CTYACHTOB B Ipeiesiax MoayJiei

«XUMUYECKasi OPraHU3aIUs KICTKUY.

Hama — cpox nodeomosxu

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

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

MmemooudecKue mamepuaiibl Ha 3J1€eKMPOHHbLX

Ne YyeOoHo-MeToan4uecKkoe odoecrnedeHme
Tun u Ha3BaHUe y4eOHOT0 MOTYJIA y4eOHOro MOY.JIsl.
MHHOBalMOHHBbIE U MHTEPAKTUBHbBIE
(¢hopmbl 00yueHuUs1
MOAVYJIb I.
BBenenue B iutojioruw. Iliazmarnyeckass Mmemopana.

1 | CamocrosiTenbHast  pabGora  cryaeHToB | 1. Bonpocsl, mian ananuza u GopMUpOBaHUS
«CTaHOBIIEHHE LUTOJOTMM KaK HayKH. | TEKCTAa CaMOCTOATENBbHOM paboThl (MeTox
MeTobI IUTOIOTUI. pa3BUBAOIIEH KOOIEpalk W TMPOCKTHBIN
Jlama — cpox noozcomosku METOI).

Paboma no nnany (3apamnee ewvidaemcsa | 2. WHdopmannoHHBIE pecypchl MO TeMe
cmyoenmy). CaMOCTOSITEJIbHOW PabOTHI.

Hocmyn k muxpockony 3. Bompockl k 3aHATHIO  (BKJIFOYas
Hanuuue YUeOHO-MemoOoudecKux | CAMOCTOATENbHYIO paboTy - TIPOEKTHBIH
ungopmayuonnvix  pecypcos  (Web-caiim | meton).

«buonocuss  xknemkuy, dn.nouma, yuebno-|4.  I'mcromormueckue = mpemapatbl U
MemoouyecKue Mamepuaibl Ha 91eKmMpOHHbIX | THPOPMOCXEMBI (pabota gyepes
Hocumernsix) BUJICOKAMEPHI C TPOCKIMEH Ha MOHHTOPHI
Cumyayuonno-n1ocuueckue 3a0a4u KOMITBIOTEPOB).

Koncynomayuu npenooasamens 5. CuTyaniMoHHbIE 3371a4M (METOJ Keiica).

2 | CamocrosiTesibHasi  pabdora  cryaeHToB | 1. Bonpocsl, ran aHanu3a U OpMHUPOBAHUS
«Uctopust memOpaHosoruu. PenenTopHas | TEKCTa CaMOCTOSATENBHOW paboThl (MeTox
ponp TIa3ManeMMbl. BzauMopeicTBHe ¢ | pa3BHBAIOIIEH KOOMEpalud U TPOEKTHBIM
CHUTHAJIBHBIMHA MOJIEKYJIaMU. MEXKIIETOYHOE | METO).
y3HaBaHuWEe.  MEXKIETOUHble  KOHTAakThl. | 2. HMHpopManmoHHBIE pecypchl MO TeMe
JIumocomeDy». CaMOCTOSITETLHOU Pa0OTHI.
Hama — cpox noozomosxu 3. Bompocel k  3aHATHIO  (BKJIIOYas
Paboma no nnamy (3apamee 6vioaemcs | CaMOCTOATENBHYIO pPabOTy - TIPOEKTHBIN
cmyoenmy). METOoN).
Hocmyn k muxpockony 4.  Tucrojmormyeckue  Tpemaparel U
Hanuyue yuebHo-Memoouueckux | NHHOPMOCXEMbI (pabota qyepes
ungopmayuonnvix  pecypcos  (Web-caiim | Buneokamepbl ¢ MpOCKIMEH HAa MOHHTOPHI
«buonocus knemxuy, 31.nouma, yyeOHO- | KOMIIBIOTEPOB).
MemoouuecKue Mamepuanvl Ha d1ekmponnsix | 5. CUTyalmoHHBIC 3a1a4M (METO Keiica).
HoCcumensx)
Cumyayuonno-nocudeckue 3a0a4u
Koncynemayuu npenooasamens

3 | CamocrosiTeibHasi  pa6ora  cryaeHnToB | 1. Bonpocsrl, mian ananmsa u GopMHUpOBaHUS

TEKCTa CaMOCTOSATENIbHOM paboTel (MeTox
Pa3BUBAKOIIEH KOOIEpauud M MPOEKTHBIN
METO/I).

2. HWudopmanmoHHbie pecypcsl MO TeMme
CaMOCTOSITENTbHON PaOOTHI.

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

4.  T'ucrojoruyeckue

(BKITIOYAst
IIPOEKTHBIN

npenaparsl U




Hocumensx) UH()OPMOCXEMBI (pabora yepe3
Cumyayuonno-nocuyeckue 3a0aiu BHJICOKaMEpPbl C MPOEKIMEH HAa MOHHUTOPBI
Koncynemayuu npenooasamens KOMIIBIOTEPOB).

IIpomeskyTouHas arTecTauus (KOMIbIOTEPHOE TecTUpPOoBaHue - MeTo deabpn) — 1 akaa.uac.
(3 cam. ayIMTOPHOI padoThI CTY/ICHTOB).

Jlureparypa K caMoCTOsAATeILHOM padore:

1. Yennon FO. C. Benenue B KJIeTOUHYIO OMOJIOTHIO: y4eOHUK Jist YH-TOB 110 Ouou. cretl. / 0. C.
Uennos. 4-e uzn., nepepad. u pom. - M.: UKI "Axagemknaura", 2005. - 493 c. (buGimoreka
Yal'Tly).

2. Web-caiit «buosorus KieTkn» ydeOHble mocooust Monekyisipaas ouonorus Anebepre b., Bpeit
H.unap. 1994 -3 T.

3. CopocoBckuii obpazoBarenbHbI KypHai, FO.A. YusmamkeB «MemOpaHHass OHOJIOTHS: OT
MOJICKYJISIPHBIX OMCIIOEB 10 MOJCKYISApHBIX Mamuey. Ne§, 2000. - ¢ 12-17.

4. CopocoBckuii oopazoBaTenbHbIi )xypHal JI.M. bapcykos «Jlumocombi». 1998. Nel0. - ¢. 2-10.

5. DOnekrponnas noura. Jlekiuu npodeccopa Aaronosoii E.J.

Bakyonﬂpnaﬂ CHUCTEMA KJICTKH. OHOpHO-HBHFaTeJILHI)Iﬁ anmnapart KJIC€TKH.

1. Boripocsl, mian aHanu3a u GopMUPOBAHUS
TEKCTa CaMOCTOSATENIBbHON pPaboThl (METOx
pa3BUBAIOIICH KOOMNEpAllMd M IMPOCKTHBIN
METO/).

2. HudopmalnmoHHbIE pecypchl IO TeMe
CaMOCTOSITENIbHOM pabOThI.

MOAVYJIb 11

CamocrosiTesibHAsE  padoTa  CTYACHTOB
Arnmapar BHYTPUKIIETOYHOTO TIEpeBapUBAHUS

— JIM30COMBI, D3HJIOCOMBI, THJPOJIa3HbIE
My3bIPbKHU.

[TepokcrcoMBI.

ITopocomsl.

[IporeacoMmsbl.

[TopucTble MIaCTUHKH.

Hama — cpox noocomosxu

Paboma no naany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemxuy, sn.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HoCumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynsmayuu npenooasamens

3. Bompocel k 3aHATHIO  (BKJIFOYas
CaMOCTOSITCIILHYIO pa0dOTy - TPOSKTHBIN
METOI).

4.  T'ucronmoruyeckue  Tpemaparel U
nH(OpMOCXEeMBI (pabota gyepes
BHJICOKAMEPbI C TIPOCKIMEH Ha MOHHTOPHI
KOMIIBIOTEPOB).

5. CuTyallMOHHBIE 3a/1a4M (METOJ Keiica).

CamocrosiTeibHAas padoTa CTY/1eHTOB
[luTockeneTr — onopHoO-ABUraTeIbHAs
cucTeMa KIIETKH.

Tpu cucremsl pUIaAMEHTOB:
IPOMEKYTOYHBIE, MUKPO(HIIAMEHTHI,
MHUKPOTPYOOUKH.

benku, MoneKynsipHbIE MEXaHU3MBI
JIBUTATENbHBIX (DYHKITHIA.

LleHTpBI OpTaHU3aIH MUKPOTPYOOUEK.
KnetouHslii HEHTP: TOHKOE CTPOEHHUE U
XUMHYECKHH COCTaB MpeoOpa3oBaHUs B
MHUTOTHYECKOM ITUKIIE.

Kryrtuxk.

Hama — cpox noocomosku

Paboma no nnamy (3apamee evioaemcs

cmyoenmy).
Hocmyn k muxpockony
Hanuyue YUeOHO-MemoOUYecKUx

1. Borpocsl, niiaH aHayiu3a U pOpMUPOBaHUS
TEKCTa CaMOCTOSATENbHOM paboThl (MeTox
Pa3BUBAKOIIEH KOOINEpauud M MPOEKTHBIN
METO]).

2. VHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

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

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

5. CutyanoHHbIe 331a4K (METOJ Keiica).

(BKITIOYAst
IIPOEKTHBIN




ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy, d1.nouma, yueOHO-
MemooudecKue Mamepuaibl Ha 1eKmpOHHbIX
Hocumensix)

Cumyayuonno-nocuieckue 3a0ayu
Koncynemayuu npenooasamens

Jluteparypa K caMoCTOsITeIbHON padoTe:

1. Web-caiit «l{uTosorus u 00Ias TUCTOJOTHS
Anwbeptc b., bpeit JI. u np. 1994 -3 T.

2. beikoB B.JI. Ilutonorus u oOmias THUCTOJOTHSA: y4eOHUK i cTyAeHTOB MeaBY30B, u3n-BO
COTHC, 2002.- 254 c.

3. Uennon 1O. C. Benenne B KJIETOUHYIO OMOJIOTHIO: YIEOHHK Il YH-TOB 110 6umour. crer. / 1O. C.
Yennos. 4-¢ u3z., nepepad. u gom. - M.: UKI[ "Akamemknura", 2005. - 493 c. (bubnmoreka
Yalr1ry).

4. DnextponHas noyra. Jlekiun npodeccopa Antonosoit E.M.

ydeOHble TTocoOuss MosekymspHas OHOJIOTHS

IIpome:xxyTounasi arrecTanusi (KOMIbIOTEPHOe TecTUPOBaHue - MeTox Jdeab¢u) — 1 akag.yac.

(13 caM. ayIMTOPHOI pPadoThI CTY/IEHTOB).

MOAYJIb Il
Cucrema 3HeproodecnedyeHus KJieTok. Sapo.

CamocrosiTesibHAsE  padoTa  CTYACHTOB
«'eHOM MuUTOXOHApU. MHUTOXOHIPUU U
3BOJIIOIUI - r m K CcTpaTerus.

XeMOOCMOTHYECKAsT TEOPHSI».

Hama — cpok noocomosxu

Paboma no naany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue V4eOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus xknemxuy, sn.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HoCcumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynomayuu npenooasamens

1. Boripocsl, mian aHanu3a u GopMUPOBAHUS
TEKCTa CaMOCTOSATEIbHON pPaboThl (METOx
pa3BUBAIOIICH KOOMNEpAlMd M IMPOCKTHBIN
METOI).

2. HudopmalnmoHHbIE pecypchl MO TeMe
CaMOCTOSITENIbHOM pabOThI.

3. Bompockl k 3aHATHIO  (BKJIFOYas
CaMOCTOSITENIbHYIO  Pa0bOTy - TPOEKTHBIN
METOI).

4.  T'mcronormueckue  Tpemaparbl |
UH(POPMOCXEMBI (pabota qyepes
BUJICOKaMEpPbl C MPOEKIHeHl Ha MOHHUTOPHI
KOMIIBIOTEPOB).

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

CamocTosiTeibHAsi  padoTa  CTY/IEHTOB
XapakTepucTuKa «IHEPreTUYECKUX BaTIOT»
(MakpoIHEpPreTHYeCKne COSIUHEHHSI) KICTKU
— AT®, nporonnsiii (HY) u narpuessiit (Na*)
MOTEHIMA] Ha OHMOJIOTMYECKUX MeMOpaHax.
IlepBblii, BTOPOM W  TPETUH  3aKOHBI
OMOPHEPTreTUKU

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus  xknemkuy», dn.nouma, yueOHO-
MemooudecKue Mamepuaibl Ha 1eKmpOHHbIX
HOCumensx)

Cumyayuonno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

1. Borpocsl, niaH aHayiu3a U pOpMUpPOBaHUS
TEKCTa CaMOCTOSATENIbHOM paboThl (MeTox
pa3BHUBAIOIICH KOOMEpPAaMM M MPOCKTHBIN
METO]).

2. HVHpopmanuoHHbIE pecypchl IO TeMe
CaMOCTOSITENTbHON PaOOTHI.

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

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

5. CutyanoHHbIe 331241 (MeTOJ1 Kelica)

(BKITIOYAst
IIPOEKTHBIN

CamocrosiTeibHast  padoTra  CTY/AEHTOB
VBenuuenue qucia MHUTOXOHJIPUHI

1. Bompocsl, niaH aHanuza u GopMHpOBaHU
TEKCTa CaMOCTOSATENBbHOM paldoThl (MeTox




OMoreHe3 WM aBTOPEIPOAYKIHS.
XemuocMoTHueckass Teopuss MwuTuemna o
COMPSDKEHUHM  OKUCJICHHSI CyOCTpatoB ¢
cunrezoM AT®. IlonoxeHus  TeOpuU.
OKHUCIUTENBHO-BOCCTAHOBUTENbHAS ~ TIETIIS.
[TpoToHHbBIE HACOCHI

Lama — cpok noocomosku

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUeOHO-MemoOUudecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  xknemkuy», dn.nouma, yueOHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HOCumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynomayuu npenooasamens

Pa3BUBAIOIIECH KOOIlEpauuu MU IMPOEKTHBIN
METO[).

2. HWudpopMmanmoHHBIE pECypchl IO TeMe
CaMOCTOSITeNIbHOI pabOTHI.

3. Bompocer Kk  3aHATHIO
CaMOCTOSITENIbHYIO paboTy -
METO]I).

4. T'mctonmormyeckue  mpemaparsl U
UH(POPMOCXEMBI (pabora qyepes
BUJICOKAMEphl C TMPOEKIUEHl Ha MOHUTOPHI
KOMITBIOTEPOB).

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

(BKITIOUAs
MPOEKTHBIM

9 | CamocrosiTesibHasi  pabdora  cryaeHToB | 1. Bonpocsl, an aHanu3a u opMUPOBAHUS
Crpoenue MHUTOILIA3MbI (MaTpuKca) | TEKCTa CaMOCTOSATENbHON pPaboThl (METOM
MUTOXOHJIpHI. ['€HOM MHUTOXOHApPUN U €ro | pa3BUBAIOIICH KOOIMEpAalMH W TMPOCKTHBIN
OTJINYHWE oT reHoma sapa. | METOM).
MUuUTOXOHIpUATHHBIN TeHOM BoiciuX | 2. MH}opmanroHHBIE pecypchl MO Teme
pacTeHui, )KUBOTHBIX, YeoBeKa. PUOOCOMBI. | caMoCTOATENbHON PabOTHI.
PHK. Uonsl Ca?*, Mg?* 3. Bompocel k 3aHATHIO  (BKJIFOYAs
Hama — cpox nodzomosxu CaMOCTOSITENIbHYIO PabOTy - TPOEKTHBIN
Paboma no nnamy (3apamee 6vidaemcs | MeTON).
cmyoenmy). 4, ['ucronoruueckue  mpenaparbl |
Hocmyn k muxpockony uH(OpPMOCXEeMBI (pabota gyepes
Hanuuue YueOHO-Memooudeckux | BUIEOKaMepbl € TMPOEKIHell Ha MOHHUTOPHI
ungopmayuonnvix  pecypcos  (Web-caiim | KoMIBIOTEPOB).
«buonoeus knemku», sn.nouma, yuebHo- | 5. CUTyallMOHHBIE 33/1a4H (METOJ Keiica)
MemoouyecKue Mamepuaisbl Ha 31eKMpPOHHbIX
HOCcumensx)
Cumyayuonno-n1ocuuecxkue 3a0a4u
Koncynomayuu npenooasamens

10 | CamocTosiTesibHast  paGoTra  crydeHToB | 1. Borpocsl, mian aHanusza u popMupoBaHUs

CTpyKTYpHBIC THITBI SAPHIIICK.

benku sapeimex obpasyromme ckaddonn.
Hekanonwunckue  QyHKIUM  SAPBIIIKA.
[Tepudepuyeckuit XpoMOCOMHBIA MaTepHal
(IIXM) — saapbIIKO BO BpEMsI MUTO3a.

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocus  knemkuy», dn.nouma, yuebHO-
MemoouyecKue Mamepuansl Ha 2J1eKMpPOHHBIX
HOCumensx)

Cumyayuonno-nocuueckue 3a0a4u
Koncynemayuu npenooasamens

TEKCTa CaMOCTOSITENIbHOM paboThl (METOJ
pa3BUBalOIIEH Koomepaluud M MPOEKTHBIN
METO[).

2. HWudopmanMoHHbIE pecypchl MO TeMe
CaMOCTOSITEIIbHOW PaOOTHI.

3. Bompocel K 3aHATHIO
CaMOCTOSATENIbHYI0 paboTy -
METO/I).

4. I'ucronornueckue Ipenaparbl 5
UH(POPMOCXEMBI (pabota yepes
BUJCOKAMEPbl C MPOEKIIMEH HAa MOHHTOPHI
KOMITBIOTEPOB).

5. CuryanroHHbIe 3a/1a4u (METO] Kelica)

(BKITIOUAs
MIPOEKTHBIN

JIuteparypa Kk caMoCTOsAITeJIbHOM padore:
1. CopocoBckuii oopazoBarenbHbliil )xypHas. B.I1. CkynodeB «3akoHbl 6no3HepreTukm», Nel. 1997




-¢. 9-14.
2. Yenmnon 1O. C. Benenne B KJIETOUHYIO OMOJIOTHIO: YIEOHUK 711 YH-TOB 110 6mout. crett. / 1O. C.
Yennos. 4-¢ u3a., nepepad. u gom. - M.: UKI[ "Akamemknura", 2005. - 493 c. (bubnmoreka
Yal'ITY).
3. Copocosckuii oOpazoBatenbHbiii KypHan A.Jl. Bunorpamos IIpeoOGpa3oBanue sSHEpruu B
MUTOXOHIpHsX. Ne9. 1999.-c. 11-19.
4. CopocoBckuii oOpaszoBaTenbHbI KypHaT A.Y. HramOepaveB YHHKanbHas TCHETUYECKAs
cuctema mutoxonapuii, Nel. 2000.- c. 32-36.
5. CopocoBckuii obpazoBatenbHblii xypHanm B.II. CkynoueB DBONIOIMUS, MUTOXOHIPHH U
kuciopos, Ne9. 1999.- ¢.4-10.
6. Onekrponnas noura. Jlekiuu npodeccopa Auronosoii E.M.

IIpomeskyTouHas arTecTauus (KOMIbIOTEPHOE TecTUpoBaHue - MeTo deabpn) — 1 akaa.uac.
(3 cam. ayIMTOPHOH padoThI CTY/ICHTOB).

MOIVYJb IV
Martpuunsie cuHTe3bl. Kilerounas npojaugepanus. IlaTojiorus KJIeTKH.

11 | CamocTosiTesibHast  paGora  cryaeHToB | 1. Borpocsl, miiaH aHanusza u popMupoBaHus
«Tunsl MHUTO3a, Mei03a, PHIOPEHPOMYKIHS. | TEKCTA CAMOCTOATENBHON paboThl (MeTox
[TaTonoruyeckue GopmMbl MUTO3a. pa3BUBAOIIEH KOOIEpalMi W TMPOCKTHBIN
Jlama — cpox noozomosku METOI).

Paboma no nnany (3apamnee ewvidaemcsa | 2. WHpopmanuoHHBIE pecypchl MO TeMe
cmyoenmy). CaMOCTOSITEIIbHOW PabOTHI.

Hocmyn k muxpockony 3. Bompocel k  3aHATHIO  (BKJIFOYAs
Hanuuue YUeOHO-MemoOoudecKux | CAMOCTOATENBHYIO paboTy - TPOEKTHBIH
ungopmayuonnvix  pecypcos  (Web-caiim | meton).

«buonocuss  xknemkuy, dn.nouma, yuebno- | 4.  I'mcromormueckue — mpemapatbl U
MemoouyecKue Mamepuaibl Ha 21eKmMpOHHbIX | THPOPMOCXEMBI (pabota gyepes
HOCUmeJsx) BUJICOKAMEPBI C MPOCKIHEeH Ha MOHHUTOPHI
Cumyayuonno-n1ocuueckue 3a0a4u KOMITBIOTEPOB).

Koncynomayuu npenooasamens 5. CuTyallMoOHHBIE 33]1a4¥ (METOJ] Keiica)

12 | CamocTosiTesibHast  paGora  cryaeHToB | 1. Borpocsl, miiaH aHanusza 1 popMupoBaHUs
['eHeTHUYECKN  3amporpaMMHUpyeMble IYTH | TEKCTa CaMOCTOATENBHOW paboThl (MeTon
rudenu KJIEeTOK: MPOTrpaMMUPYEMbI HEKPO3, | pa3BUBAIOIICH KOOMEepaluu U TPOEKTHBIH
aronTo3, ayrodarus, MUTOTHYECKAs | METON).

Karactpoda, anonrto3/Hekpo3usie | 2. MHbopManmoHHBIE pecypchl MO TeMe

KOHTHHUYMBI. [lytm 3amycka. «PernenTopsl
CMEpPTU»: B3aUMOACUCTBHE C JHIaHAOM U
nepefaya CHUrHajga B KIETKY. OH3UMBI,
OTIUYHsT  MOP(OIOTHUECKOTO  TMPOSIBICHUS
nyred THOeNH, OTIMYMS B MEXaHU3Max
rudenu KJIeTKH, OWOJIOrMYecKoe 3HaueHUeE,
UHIYKTOPBI ¥ HHTHOUTOPBI

Hama — cpox nodzomosxu

Paboma no nnamy (3apamee ewvioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKUx
ungopmayuonnvix  pecypcos  (Web-caiim
«buonozus  xknemkuy», dn.nouma, yuebHO-
MemooudecKue Mamepuaibl Ha 1eKmpOHHbIX
HOCumensx)

Cumyayuonno-nocuyeckue 3a0aiu
Koncynemayuu npenooasamens

CaMOCTOSITENIbHOM paboTHI.

3. Bompocer k  3aHsTHIO  (BKIIOYas
CaMOCTOSITENIbHYIO PabOTy - TPOEKTHBIN
METO]).

4.  T'mcronormueckue  Tpemaparbl |
UH(POPMOCXEMBI (pabota qyepes
BUJICOKaMEpPbl C MPOEKIHel Ha MOHHUTOPHI
KOMITBIOTEPOB).

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

JIuteparypa Kk caMoCTOsAITeJIbHOM padore:
1. Yenno FO. C. Benenue B klieTouHyr0 OMOIOTHIO: y4eOHUK JJisl YH-TOB 1o 6uou. cretl. / 0. C.




Yennos. 4-¢ u3z., nepepad. u gom. - M.: UKI[ "Akamemknura", 2005. - 493 c. (bubnmoreka
Yal'Ily).

2. OnektponHas noura. Jlekuu npogeccopa AuroHoBoit E.M.

3. E.1. AntonoBa Iyt mporpaMMupoBaHHOW KjeTOuyHOM rubenu // buomorust B mikose. Ne3,
2011.- ¢. 3-23 (bubmmotexa Yl TIV).

IIpomeskyTouHas arTecTauus (KOMIbIOTEPHOE TecTUPOBaHue - MeTo deabpn) — 1 akaa.uac.
(3 cam. ayIMTOPHOI padoThI CTY/ICHTOB).

s cmyoenmos co30amo:

- 9JISKTPOHHAs 04T, i€ HaXOIUTCS MHPOPMAIHUS 10 TEMATHKaM CaMOCTOSITENIbHBIX padoT,
METOANYECKHE Pa3paboTKH K KypcCy, MepeyeHb CXEMaTHUECKOTro MaTepHuala, IepeueHb BOIIPOCOB K
3a4yeTy, OJIOKM TEeCTUPOBAHMUS, 337a4d 110 MOJICKYJISIPHON OMOJIOTHH, JIEKIIUH JJISi CAMOCTOATEIbHON
paboThI CTYJIEHTOB.

- ma moprane Yal'TIY caiita HULI ®IIIIBb http://brs.ulspu.ru, cymecTByer 3akiaaka
YuyeOHO-MeTOIMYeCKass paboTa, TAe TaKkKe HaxoOuTcs HMHPOpPMAluUs IO TeMaTUKaM
CaMOCTOSITENIbHBIX paboT, MeToAuYecKue pa3paboTKh K Kypcy, IepedyeHb CXeMaTH4ecKOro
Marepuaja, IMepeYeHb BOIPOCOB K 3a4eTy, OJIOKM TECTUPOBAHHS, 3aJa4d IO MOJICKYIISIPHON
OHOJIOTHH;

- Ha caiite http://biocell.omgpu.ru/ crynenram mnpemiaraercs B ¢Gopmare PDF ydeOHo-
METOJUYECKHE TOCOOUS;

- B ayauTopuu 334 cTyaeHTHl UIMEIOT BO3MOKHOCTh CAaMOCTOSITEIIEHO TMIPOUTH TECTUPOBAHUE
C UCIOJIb30BaHUEM KoMIlbroTepHOM nmporpamMmmbl SCHOOL.

Taxoke cTyaeHTaM sl JIydIIero YCBOEHHs Kypca Ipenjaraercs pemeHue 3amad. Oomiee
koaudecTBO — 100 (mpuMepHBIi IepeueHb MPUBOIUTHCS HUXKE).

Ilopsook npomesicymounoti ammecmayuu no oucyuniune «L{umonozusny

1. B TeueHue cemecTpa IMpPOBOJUTCS YCTHBIM OMNPOC COIJIACHO KOHTPOJBHBIM BOIIPOCAM,
KOTOpbIE MPUJIAraloTCsl K KaXAOMYy JaOOpaTOPHOMY 3aHATHIO U OTPaKEHbl B METOAMYECKUX
PEKOMEHIAIUSIX CTY/ACHTY.

2. Bompochbl, BBIAEIEHHBIE K CaMOCTOSTEIBHOMY OOYYEHHIO, BBINOJHSIOTCS  BCEMH
ctyneHtamu B ¢opme pedeparoB. Onpoc coaepikaHus CaMOCTOSTEIbHONM pabOThl TPOBOJIUTCS
COTJIACHO TeMaTHKe JaO0paTOPHOTO 3aHATHS.

3. Jlnst Gojee yCHENIHOTO W AETATBHOTO M3YYCHHWsS] Marepualia CTYACHTHI JOJDKHBI MPOUTH
KOMITBIOTEPHOE TECTUPOBAHUE COTJIACHO MPUBEICHHOIO HUXKE PEKUMA.

4. CTyneHThl, COrJIaCHO OJIOKaM TECTUPOBAHMUS, JOJKHBI PEIOCTABISTh B TEUEHHE CEMECTpa
3a(UKCHpOBaHHbIE MO  JaHHBIM  TeMaM  HMH(OPMAIMOHHO-CXEMAaTHYECKUH  Marepual M|
THCTOJIOTUYECKHE TIPETIapaThl.

5. K uTOroBomMy TeCTHpOBAaHMIO CTYAEHT JODKEH HMMETh B HalIW4Me: BeCh H3y4aeMbId
KOMIUIEKC CX€M M THCTOJIOTHUECKHX TPETapaToB, BHIMOIHEHUE CaMOCTOSTENbHBIE pabOThI, CpeTHIN
0a11 3a IATh OJIOKOB KOMIIBIOTEPHOT'O TECTUPOBAHUSL, CPeTHUI Ol 3a YCTHBIE OTBETHI.

Tecmupoeanue cmyoenmog (mexkywas ammecmayus):

TectupoBanne 1o kypcy «Llutonorus» mTPOBOAUTCS  «IOOJIOYHO» U SBISETCS
IPOMEXYTOUHOW M TeKylied (opMOH KOHTPOJS 3a YCIIEBAEMOCTBIO CTYAECHTOB. JJis moidydeHus
UTOTOBOM oreHKH (Oaya) mo aucturmnHe «l{uronorusy HEoOX0oauMBI OaJUTbI IO BCEM TECTOBBIM
KOHTPOJISIM, CpelHuil Oajyl 3a ycCmeBaeMOCTb B ayAMTOPHBIX 3aHATHAX (1abopaTopHble) U
9K3aMEHalMOHHBIK Oaymn. TakuM oOpa3oM, HTOTOBbIM Oamil BBICTABISETCS C YYETOM BBIIIE
NEePeUHCICHHBIX OaoB.

Pexxnm TecTupoBaHUSA — KOMIBIOTEPHOE TECTUPOBAHUE MPOBOJAUTCS B IPYIIIE B TeueHue 45
MuHyT. Kaxxnsiii 6ok Tecta BkitodaeT B cebst 50 TecrtoBbix 3amanuil. IIporpamma ¢opmupyer
BapHaHThl (KaXIbli pa3 HOBbBIE) MO3BOJSET MCIPABUTH BHIOPAHHBINA BapUaHT OTBETA, MPEPHIBAET
paboTy CTYJEHTOB 0 OKOHYaHWU BpPEMEHM TecTupoBaHue. [locie 4yero BBIBOAMT MOTY4YEHHBIN
ctyneHToM Oami. [IporpamMMa mo3BosiseT cienaTh pacledyaTKd BapHaHTOB U MOJy4YeHHbIE Oasuibl
TECTUPYEMOW TpYIIBl CTYAEHTOB. TecToBbIE 3aJaHMsl 3aKpbITOIO THUIIA, HA COOTBETCTBHE, C



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

PUCYHKOM, JOIOJHUTH BBIpAXEHHUE, 3aKOHUYWUTH omnpeneneHue. Bapuantsl orBera — 1. Huxke
IpUJIaraeTcs HEKOTOPBIN NepevyeHb TECTOBBIX 3aJaHUH U3 Pa3IMYHBIX OJOKOB JaHHOIO Kypca.

brok Nel «BBenenue B IUTOIOTHIO. XUMHUECKasi OpraHU3alus KIeTKu. MeTo bl
uccienoBanus. [lnazmarnueckas memOpanay.

bnok Ne2 «BakyossipHas cucrema kiieTku. OnopHO-IBUTATENIbHBIN arapaT KISTKHU.)»

biiok Ne3 «Mwutoxonapuu. Anpoy.

brnok Ne4 «Marpuunsie cuntesbl. [pomudeparms. [1aTonorust KineTkm.

TecroBble 3a1aHus:

- OTKPBITOTO THIIA,
- 3aKPBITOTO THIIA,
- Ha COOTBETCTBUE,
- Ha MOCIIEIOBATEIEHOCTH IPOIIECCOB,
- C pUCYHKaMH.
BapuanT npaBuibHOro orsera - 1
PexumM TecTupoBaHus:
- BpeMsl TECTUPOBaHUs — 45 MUH.
- 3a)1aHui B BapuaHTte Tecta — 50.
Bo3MokHOCTH: HAaBUTAIHS 10 33/IaHUSIM C BO3MOXKHOCTBIO PEIAaKTUPOBAHNSI OTBETOB;
- aBTOMaTHYECKOE OTKITIOUEHHE TPOTrPaMMbl TECTUPOBAHUS 110 UCTCUCHUN BPEMEHH
TECTUPOBAHMUSI,
- BBIBEJICHHE PE3yJIbTaTOB TECTUPOBAHMS B Oasiax;
- KOHBepTalys 0aioB B OLEHKY:
0 - 30- HeyIOBNETBOPUTEINHHO;
31 - 38 — yIOBIECTBOPHUTEIBHO;
39 - 45 — xoporo;
Oosnee 45 — OTIAMYHO.

IIpumepnvie mecmogule 3a0anusi:

HyxkJieorua — 310 MOHOMEp

1. Genkos;

2. HYKJIEMHOBBIX KHCIIOT;

3. JKHPOB.

IHosmnenTua odpasyercs myrem:

1. B3auMozecTBYSI aMUHOTPYIII ABYX COCEIHUX aMUHOKHUCIIOT;

2. B3aUMOJEHCTBUS aMUHOTPYIIIBI OJJHONH aMUHOKHUCIIOTHI U KapOOKCUIBHON TPYIIIBI
JIPYrol aMMHOKHUCIIOTBHI;

3. B3auMoJeicTBUS KapOOKCUIIBHBIX IPYIII ABYX COCEHUX aMUHOKHCIIOT.

Yuacrok IHK, pa3nesnsiromuii ABe HyKJI€0COMbI, HA3bIBAIOT:

1. conenoun;

2. JUHKE;

3. THUCTOH.

C pudocomoii B3aumoaeiicTsyer nerJst tpancnopraoit PHK:

1. JQurunpoypuauioBast

2. TlceBmoypuamioBast

3. JlononHuTeNnbHas

Cunre3 novyepuux ueneii JIHK ocymecrBisiercs:

1. or 5’ xonma k 3’ xommy;

2. or 3/ konma k 5/ KOHIIY;

3. Ha BeJylIel U OTCTAIOLICH LEensIX HalpaBIeHUE CUHTE3a POTUBOIOJIOXKHO.

Tpanckpunuus — 3102

1. Ilpouecc camoxomnupoBanus JJHK ¢ oOpa3zoBanuem IByX UISHTUYHBIX JOYEPHUX
MOJIEKYJT;

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

3. Ipomecc nepenucwiBanus nHGopmarmu, conepxkamnieiics B JIHK, B hopme PHK



YuacTok Ha 00J1b1IONH cy04acTHIIE PHOOCOMBI, I/le JTOKAJIN3YeTCSl CTPOSIIMICS MenTHI,
Ha3bIBaeTCA:
1. aMUHOALMJIBHBIN;
2. TNEeNTUINILHBIN;
3. MHULUUPYIOIMIHUH.
ITocTaBbTe B HY:KHOM MOcJeq0BaTeJJbHOCTH YpoBHN KoMmnakTuzanun JHK ¢ yuyactuem
0eJIKOB B COCTaBe XPOMATHHA:
. XPOMOHEMHBIHN, HYKJICOCOMHBIH, CynepOUTHbIN, ETEIIbHO-TOMEHHBIN, XPOMOCOMHBIH
. HyKJIeocOoMa, cyrepOu/i, meTeabHO-JOMEHHBII, XpOMOHEMa, XpOMOCOMa
. cynepOu/I, NeTeIbHO-TJOMEHHBIN, XPOMOHEMA, XpPOMOCOMA, HYKJIEOCOMA
. HyKJIeocOoMa, cyrepOui, XpoOMOHeMa, MeTeIbHO-I0MEHHBINH, XpOMOcoMa
. HyKJIeOCOMa, CymepOu/I, MeTeIbHO-JOMEHHBIH, XpOMOCOMa, XpOMOHEMA
Moaeib cTpOeHHS II1a3MaTHYeCK0il MeMOpPaHbI «0yTepOopoaa» NpeaI0KUIU
1. I'pengens u Pobeprcon
2. T'oprens u Jlaycon
3. T'oprens u I'penens
4. laycoH u [lanuenu
5. PoGeptcon u [aycon
CMena MoJieKyJ JIMIOHIOB JAPYr OTHOCHTEJILHO [pyra B IMpeaejaX MOHOCJIOSA
IJ1a3MaTHYeCKOH MeMOpPaHbl HA3bIBAETCS
1. T'om
2. Kunr
3. ®aun-daomn
4. JlarepanbpHas quddy3us
5. Tpanc
I'nukokanuke popmupyror
1. YrueBonas+0einku
2. YTIeBOBIHITUITHIBI
3. YrneBoabIHKUpPHBIE KUCIOTHI
4. YrneBoabi+0€NIKH, YTIIeBOIbI+TUITHIBI
5. YrneBoabI+0enku, yriaeBoAbIHKHUPHBIE KHCIOTHI
.... KOHTAKT 00ecneYnBaeT KOMMYHHKAINIMOHHOE COeJUHEHNE KJIEeTKH, y4YacTBYIOLIel B
NPSAMOii epeaaye HOHOB M MAJIBIX MOJIEKY.I (KAPAHMOMHOIIUT)
1. mecmocoma
2. 3aMOK
3. mpocToii
4. MIOTHBINA
5. HIeneBoi
Bbi0epute npumep pudocoMbl NPOKaApHOT
1. 50S+30S=80S
2. 60S+30S=80S
3. 50S+40S=70S
4, 50S+30S=70S
5. 60S+40S=80S
Omnpeneanre THNIBI (PUIAMEHTOB B 3aBUCMMOCTH OT AHAMETPA: MUKPOTPYOOUKH
10 aMm
6-8 HM
=25 HM
9 Hm
. =20 M
Bri0epuTe 0e/IOK, KOTOPBIN SIBJISETCHA NPeACTABUTEIeM IPOMEKYTOYHBIX BOJTOKOH
1. BumenTtun
2. Bunnun
3. CrnextpuH

DA W~

GA W



4. Iluroxana3uH
5. ®amnonauu
K BakyossipHO#i cHcTeMe He OTHOCATCSI OPTraHe bl
1. Ilepokcucomsl
2. JIn30CcoOMBI
3. OP
4. Pubocombl
5. Anmapar ['onbmxu
benku, koTopbie (OPMUPYIOT NOPOBBIH KOMILIEKC, HA3LIBAKOTCS
['moGynsipHbIe
OubpUILISIpHBIC
MAR-6enku
Nmnoptunsl
. Hyxneonopunsl
Boi0epuTe Te QyHKIIUM, KOTOPbIE BLINOJHSET arpanyJasipHbii JP
1. TpaHCHOpT BemIECTB U OMOCHHTE3 OEITKOB
2. JIeTOKCHUKAIHs U CUHTE3 (PePMEHTOB
3. JIeTOKCHKAIMS, TPAHCIIOPT BEIIECTB, CHHTE3 INIMKOTEHA, JIUITHIOB
4. cuHTe3 INIMKOTeHa U OENIKOB
3a cuer 4ero noaaep:xxuBaercsa pH=S B im30comax 151 ”HaKTUBaNuK GpepMeHTOB?
1. wonos O2
2. noros N
3. nonos C
4. nonoB H
Teopus maprusoromuu OJ10BHHKOBA 00bsICHSIET PadoTy
1. «cderunkay KJIETOUYHBIX JCJICHUN
2. TEHOB JIONTOJETUS
3. TPOSIHCKHX T€HOB
4. cnenuduyecKux XpoMoCcoM
7Ku3HeHHBIH UK KJIETKH BKJIIOYaeT B celst
1. Go+G1+S+G2+M
2. gactb G1+S+G2+M
3. Gotuacts G1+S+G+M
4. GotG1+Go+M
MeracrasupoBaHue — 3T0
1. mIpOHMKHOBEHHE OMYXOJIEBBIX KJIETOK B 3JI0POBYIO TKAaHb
2. ToTepsi KOHTAKTHOTO TOPMOKEHUS
3. W3MeHeHHue [IUTOCKEIeTa
4. obpazoBaHHE BTOPUYHBIX 0YAroB OMYXOJEBOTO POCTA B 3JI0POBBIX TKAHSIX
HyxkJiieocoma BKiII0O4aeT B ce0st
1. HeructoHoBbIH KOp, MMHKepHYIO JJHK
2. Hi, ructoH, muakepuyo JJHK
3. JIHK, Hi1, rucTtoHbI
4. TUCTOHOBBIN KOp, TuHKepHYto JTHK
B xaxoii 30He sigpbimka pacnosokenbl PHK-Tpanckpunrobi?
1. cnabooxkpareHHOM
2. ¢pubpmLIsIpHON
3. TpaHyISIpHOH
Kak Ha3piBaloTcss 0ejIkM, KOTOpPble TMPHCOCAUHAKT pudocoMy K MeMOpaHe
rpanyJsipaoro JP
1. pubodopuns
2. pubO3UMEI
3. DH3UMBI
4. 6enmKu — CTBIKOBKH

agkrownE



IToToxk MmeMOpaH B KJIeTKe NPOUCXOUT B HANIPABJICHHUH ...

1. anmapat ['onbmxu — arpanyssipabiii OP — rpanymspHasiii OP — mima3maTudeckas MeMOpaHa

2. TpanynsapHbIi OP — anmapar ['onbpku - mia3Matudeckas MeMOpaHa

3. MmIa3maTuveckas MeMOpaHa — anmapat [ oJbpKu — rpanysipHbId DP

4. arpanynsapubsiii OP — anmapar ['onb/pku - ma3matudeckas MmemOpana

Kaxkue npoueccsl nporekaroT B npogpasy muro3a?

1. ¢popmupoBaHHE MUTOTHYECKOTO armapara, PeKOHCTPYKIHS sIpa U sAPBIIIKa,
perukanus JTHK

2. hopMHpoBaHHE MUTOTHUYECKOTO afrapaTa, peopranu3alus sapa, IeMOHTaX SAPBIIIKA,
CHupagu3alus XpoMaTuHa

3. JI€MOHTaX si/ipa, AIpbIIIKA, MUTOTHYECKOIO annapara U Cliupain3aius XpoMaTHHa

4. pEeKOHCTPYKLMUS MUTOTUYECKOIO anmapara 1 XpoMaTuHa, peopraHu3anus sapa u
ATIPBIIIKA

XOHIPHOM KAaK HUTEBWIHBIN PETHKYJYM MPeACTABJIEH B

1. xapauomuonmuTax, HeaudPepeHIIMPOBAHHBIX KIETKAX

2. cuMIiactax U HenugepeHIIMPOBAHHBIX KIETKaX

3. KapAMOMHUOIIUTAX, Y XJIOPEILIbl, B CUMILIACTaX

4. Bce BapUaHTHI BEPHbI

JlaMmuHa — 310

1. GenkoBas IIACTHHKA sJIpa ¢ XpOMaTHHOM

2. GenkoBas MJIACTHHKA

3. COKpaTuTeIbHAas IUIACTHHKA

4. XxpomaTuH

MuTOXOHAPHAJIBHBIN reHOM 60rart .... apaMu

1. I-y

2. I'-10

3. V-1

4. T-A

Cumyayuonno-nocuueckue 3a0a4u

1. M3BecTHO, 4YTO B COCTaB HYKJIECHHOBBIX KHCJIOT BXOAT pa3IMuYHbIe a30THCThIE
ocHoBaHus. Kakue a30THCTBIE OCHOBaHMSI HAJ0 IOMETHTH H30TONOM JJisi M30MpATEIbHOIO
BBISIBJICHUS B KJIETKE METOJI0M aBTopanuorpaduu cuaresupyemoix JJHK u PHK?

2. Ha Tpéx mpemaparax NpeJCTaBICHbl KIETKH. Y OHOH - XOpOWIO pPAa3BHUTHI
MUKPOBOPCUHKH, Y IPYTrOM - PECHUYKHU, TPEThsI UMEET IJIMHHBIE OTPOCTKU. Kakas U3 3TUX KJIETOK
CHelualn3upoBaHa Ha MPOLECC BCachlBaHUsA?

3. 3a mpenenamu Iiia3MaaeMMbl HAXOJSTCS MOHBI, KOHIIEHTpPAIUs KOTOPBIX HIDKE, YeM B
KJieTke. Bo3MOXXHO T MX MOCTYIUIEHUE B KJIETKY?

4. Ilpu uccieoBaHUN Ma3Ka KpPOBH OOJBHOTO B JIEHKOIMTAX (HEUTpo(miax) oOHapyKeHbI
Oaxtepun. Kak onu Tyna nonanu?

5. Ha cB0OOMHOM MOBEPXHOCTH KJIETOK OOHApPYXEHbI CTPYKTYpPhl, B KOTOPBIX IOA
AIIEKTPOHHBIM MHUKpPOCKOIIOM BHJHBI 9 map mnepudepuyeckux # 2 Tmapbl LEHTPATBHBIX
MHUKpOTpyOouek. Kak Ha3bIBalOTCS 3TU CTPYKTYPHI, U KAKOBA UX POJIb?

6. [log SJEKTPOHHBIM MHKPOCKOIIOM BHJIHBI MHOXXECTBEHHBIC MEIKAE BIISTYMBAHUS
IUIA3MAJIEMMbl  KJIETKM W CBETJIble My3bIppKH. O KakoM IpOIECCE CBHUJETENBCTBYIOT OTH
HaOJIFONeHN?

7. B kjerky npoHHMK (akTOp, HapyIIAIOUIMHA LEIOCTHOCTh MeMOpaH nu3ocoMm. Kakue
MO’KHO OXH/1aTh U3MEHEHUs?

8. Ilpu 3arape B KJIETKAaxX KOXH TMOSBISIOTCS TPaHy/bl MUTMeHTa. K KakuM CTPYKTYpHBIM
AIIEMEHTaM OTHOCSTCS 3TU TpaHyIbl?

9. H13BecTHO, UTO MOJIO/IbIE U OBICTPOPACTYIINE KICTKH UMEIOT 0a30(pUIBHYIO IUTOILIA3MY.
Yem 3T0 MOKHO OOBSICHUTH?

10. B pe3ynbpTaTe AEHCTBHS MOHU3UPYIOUIEH paJdaliii B HEKOTOPBIX KJIETKAaX MPOUCXOIUT
paspylieHne OTAeNbHBIX opraHesul. Kakum o06pazoM OyyT yTUIU3HPOBATHCS KIETKON MX OCTaTKU?



Ilpu oyenxe 3naHull, YMEHUll U HABLIKOG CHIYOEHMO8 60 6peMs 3auéma U IK3aMeHa
UCNONB3YEemMCs YPOBHEBbLI NOOX0O:

Ilepesviti ypogensv TpeanonaraeT TEOpPETUYECKUE 3HAHUA. [[1s1 ero BBIIBIEHHS CTYIEHT
JIOJDKEH TPOWTH TECTOBBIH KOHTPOJIb C HCHOJb30BaHHMEM KoMmbloTepa. [IpoxoxiaeHue
KOMIIBIOTEPHOI'0 KOHTPOJISI JA€T OCHOBAHME OLICHUTH 3HAHMSI CTYJIEHTOB HA YIOBJIETBOPUTEIBHYIO
OLIEHKY.

Bmopoii yposenv BbIABIsETCA IyTeM yCTHOTO onpoca. CTyAEeHT JOJKEH MO0Ka3aTh Iiy0oKue
TEOPETUUYECKHE CUCTEMHBIE 3HAHMS: M3JIOKUTh HCTOPHUIO BOIPOCA, ETO COBPEMEHHOE COCTOSIHUE,
YT pEIeHUs] pacCMaTpUBaeMON IPOOIEMBI.

Tpemuii yposenv — TBOpueckuil. IIpenmonaraercs Hapsiny ¢ NEPBBIM U BTOPBIM YPOBHEM
peleHre TBOpYECKHUX 3aaad. Koropele cocraBieHbl Tak, YTO CTYAEHT, IOHUMas IOCTAaBICHHYIO
nepe] HUM 3ajady, JOJDKEH apryMEHTHMPOBAHO IPEUIOKHUTH IIYTH pa3pellieHusi, OTCTOSTh CBOKO
TOYKY 3pEHHMSL.

ﬂ/l}l CaAMOCHMOAMETbHOU NOO20MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemc;l
ucnoJjibzoeambs yue6no-mem00uqea<ue mamepuaiibl

1. AntonoBa E.M. meroamueckas pa3pa®oTka J1aOOpaTOPHBIX 3aHATHH ISl CTYAEHTOB.
Hanpasnenuss monroroBku OakanaBpoB «llemarormueckoe oOpa3zoBaHue», «bHOJOTH», OYHOTO
oraenenud. YiegHoBck: U3g-so Yul'TIV. 2017. - c. 20.

2. bemsicoa H.A. buoxumus u MosiekymspHas Ouojorus: yued. mocoOue JUist CTYICHTOB
TEXHOJIOT. M Ouojor. cner. yupexaeHuil. - Munck: Kamwxkneiii gom, 2004. - 414 c. (bubnnoreka
Yal'lly).

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

4. Mymxkambapo H.H., Ky3nenos C.JI. MonekynspHas Ouonorus: y4e0. nocodue ajist Mexl.
BY30B. - M.: Menununckoe nadopmannonHoe arenTctso, 2003. - 535 c. (bubnuoreka Yal'TlV).

5. Puc 3., Crepubepr M. Bpenenue B MOJEKYJISPHYIO OMOJIOTHIO: OT KJIETOK K aromMam /
nep. ¢ aur. nox pen. FO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubnuoreka
Val'1ly).

5. [IlpumepHbIe OLlEHOYHbIE MaTepPHAJIbI 1JIsl IPOBeJeHUsI TEKYLEro KOHTPOJIsS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTallii 00y4alomuXcsl 0 JMCHHIIJIMHE

Opraﬂmauuﬂ U MPOBEACHUE AaTTECTAIUU CTYACHTA

®I'OC BO B COOTBETCTBMM C NPUHUUIIAMH bBOJIOHCKOro mporecca OpHUEHTHUPOBAHBI
IPEUMYIIECTBEHHO HE Ha cooOlieHrne o0yyaromeMycs KOMIUIEKCa TeOPETHUECKUX 3HAHUHM, HO Ha
BbIpa0OTKY y OakajiaBpa KOMIIETEHIMM — TMHAMUYECKOro Habopa 3HAHWUN, YMEHUH, HAaBBIKOB U
JMYHOCTHBIX KayecTB, KOTOpPbIE MO3BOJAT BBINIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZa ¥ YCHELHO NIPOPECCUHOHATBHO PEaIN30BbIBATHCS.

B mponecce onenku OakanaBpoB HEOOXOIMMO HCHOJIB3YIOTCS KaK TPaUIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUBI U (OPMBI KOHTPOJIS. [Ipy 3TOM mocTeneHHo TpaAuliMOHHbIE CPECTBA
COBEPIICHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOIO IIOAXOAAa, a HWHHOBALMOHHBIE CPEICTBA
aZlanTUPOBAHbI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCHUUCKOM By30BCKOM ITPAKTHKE.

Les» npoBeaeHusi aTTecTallMM — TPOBEpKAa OCBOCHHUS 00pa30oBaTEIbHOM MPOrpaMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpOopMUPOBAHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.



IIpomexyTouHAsi aTTeCTAlMs OCYIIECTBISICTCS B KOHIIE CEMECTpa M 3aBepIlaeT M3ydeHUe
JTVCIATUTMHBL, TIOMOTAeT OICHUTh KPYITHBIE COBOKYITHOCTH 3HAaHUM W YMEHHHU, (HOpMHUpOBAHHE
OMpCACIICHHBIX KOMHCTGHL{I/II\/’I.

ONCHOYHBIMH ~ CpPEACTBAMH  TEKYIETO OIICHUBAHUS SIBIAIOTCS: JIOKJIAA, TECThI IO
TCOPCTUUCCKHUM BOIIPpOCAM JUCHUIIIMHBI, 3allUTa IMIPAKTHYCCKUX pa60T u T.II. KOHTpOJIB YCBOCHUA
Marepualia BEIETCS PEryJsipHO B TEYCHHE BCETrO0 CEMeCTpa Ha NPAKTUYCCKHX (CEMUHApPCKUX,
1a00paTOPHBIX ) 3aHATHUSX.

Ne CPEJCTBA OIEHUBAHMWNSI, Oo0pa3oBarte/ibHbIE
/1 HCITOJIB3YEMbIC ISl TEKYIIETO OIICHUBAHUS ITOKa3aTelIs pe3yJbTaThl
(hopMUpOBaHUSI KOMITETECHITUH JUCIUILINHBI
1 OneHoYHbIe CPEACTBA I TEKyIIel aTTecCTalum: OP-1 HemoncTpupyet
3HAHHE ocobeHHoCTEl

CUCTEMHOT'O n
KPUTUYECCKOI'O  MBIIIJICHUS,

OC-1. 3amura pedepara

OC-2. YcTHbll OTBET APTYMEHTHPOBAHHO
OC-3. TectupoBanue Gopmupyer  cobGCTBEHHOE
OC-4. Pemienue CUTyaliMOHHO-JIOTUYECKUX 3a]1a4 CYKIEHHE W OUEHKY
OC-5. Jloknan ¢ mpe3eHTanuen uHbopMalmK,  MpUHUMAET
000CHOBaHHOE pEIICHHE B
OC-6. Pabora c MH(OPMALIMOHHO-CXEMATUYECKUM
00JaCcTH IUTOJIOTHH
MaTepuaIoM U THUCTOJIIOTUYECKUMU TpernaparaMu (UTeHUE) OP-2 Tpuvenser
nornueckue  GOpMBI  H
2 OueHoOYHbIE CPEACTBA VIS MPOMEKYTOUHON ATTECTAMM — | MPOLCIYPhl,  CHOCOOCH K

pedpnekcum  mo  moBoxy

IK3aAMEH .
COOCTBEHHOW ¥ UYXOit
. MBICIHTENBHON
OC-2 YcTHblii OTBET JIESTEIbHOCTH B IATOJIOTHU
OC-3 TectupoBanue OP-3 Ananmzupyer

WCTOYHHMKU HMH(GOPMALMH C
LEeNbI0  BBUIBICHHS X
IIPOTUBOPEYUN U IIOHUCKA
JIOCTOBEPHBIX CYXKIACHUM B
uTonoruu

OP-4 3maer cCTPyKTYpY,
COCTaB W JNAAKTHYECKHE
€IMHMIBI ITUTOJIOTHH
OP-5 ¥YmMeer ocyuecTBisTh
otbop y4eOHOTO
coJIepKaHus ULt ero
peanuzani B PasIUUHBIX
dhopmax o0y4eHus B
COOTBETCTBUH c
tpeboBanusmu  PI'OC OO
OP-6 JemoHCcTpHpyeT
YMEHHE paspabaTbIBaTh
pasnuuHblie GOpMbI yueOHbIX
3aHATHH, TIPUMEHSTh
METO/IB, MPUEMBI "
TEXHOJIOTUH OOy4eHus, B
TOM quce
nH(popManOHHbIE OP-7
Bnaneer criocobamu
HMHTETpaluu y4eOHBIX
MpeIMETOB JUIst
OopraHu3alUy pa3BUBAIOLICH
y4eOHOM JIESATEITbHOCTH
(uccrnenoBaTensCKO,
NPOEKTHOH, TPYNIOBOM U
p.)

OP-8 Hcnone3yet
00pa3oBaTeIbHBIN
MOTEHIHA




COILMOKYJIbTYPHOU CpeJibl
pEruoHa B MPENOAaBaHUI
(npeamera no npouItio) B
y4eOHOI 1 BO BHEYPOUHOI
JIeSITETIbHOCTH

OnucaHne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO
Marepuaia), a TakK >Ke€ MpOolIeAYpbl U KPUTEPUU OLICHUBAHUS WHAUKATOPOB JOCTHUXKEHUS
KOMITETCHIIMM Ha pa3JIMYHBIX 3Tanax uxX (GOPMHPOBAHUS B MPOLECCE OCBOCHHUS 00pa30oBaTEIHHOM
porpamMmsl npeacTaBieHbl B @OHAE OLEHOYHBIX CPEJCTB JUISl TEKYIIETO KOHTPOJS YCIIEBAaeMOCTH
Y IPOMEKYTOUYHOM aTTeCTaIluu 1o auciuruinHe «L{utomorus».

Mamepuanwt, ucnonb3yemole 011 MEKyULe20 KOHMPOJi YCHEBAEMOCHLU
odyuarowuxca no oucyuniune

MaTepI/IaJIBI AJIs OpraHu3annuun TGKYIJ_[ef/'I arTeCTauuu nNpeaACTaBJICHLL B .5 porpaMmal.

OC-1. Pedepar
Tembl pedpepaToB u TEMBI CaMOCTOSTEIBHBIX padOT B (hopMe pedepaToB NPUBEACHHI B 1. 4
HpOrpaMMBEI.

OC-2 YcTHblii 0TBEeT Ha BONPOCHI (J1a00paTOpPHbIE 3aHATHSA) C y4€eTOM BOIIPOCOB BbIBECHHBIX
Ha CAMOCTOSITeJIbHOE 00y4YeHHne

Ilepeyens BONMpoCcoB K JIAG0PaTOPHOMY 3aHATHIO

Mertoabl uccnenoBanus Onosoruu kiaeTku. CBeToBask MUKPOCKONHUS — MPUHLUI METOAA,
paspemaromas CrocoOHOCTh M CTPOCHHWE MHUKPOCKOTNA, MPUHIMIT (OPMHPOBAHUS H300paKeHUS,
chepbl NpUMEHEHHs MeToja. Pa3HOBMJIHOCTM MeTOAa CBETOBOM MHKpocKonuu: (a3oBo-
KOHTPACTHBIM,  WHTEP()EPEHIIMOHHBIN,  MONSAPU3ANUOHHBIA,  METOJ  «TEMHOTO  IIOJIS»,
UMMYHOTHCTOXUMUS, (PITyopeclieHTHasi MUKPOCKOIHUS

JIHK — "HykieoTu b1, nepBu4Hasi KOHQoOpMaIus (JIymiaeKc), TUIlbl BTOPpUYHON KOH(popManuu
(B, A u Z). XapaKTepuCTHKa XMMHUYECKUX CBsI3eH, 00bEMHBIX MOKA3aTEIICH.

CobcTBeHHO MIa3MaThyeckass MemMOpaHa: JUIUIbl — XMMHUUECKHE CBOMCTBA, CTPYKTypHas

opranuzaiusi, AupyHIUpOBaHME, THUIBI, ACCUMETPUYHOCTh MeMOpaH. benku — cremneHb
HNOTPYXEHHOCTH, PYHKIMU, AMPPYHIUPOBAHUE.

OHJ0MIa3MaTHYECKHUM peTukynym/cerh (OP) — o0rmas XapaKTEPUCTHKH.
Arpanynspubiit/rnagkuit OP (AOP) — ¢yHKkuMu (CMHTE3 W TPAHCIOPT JIUMHUIOB MEMOpaH,

CTEpOUJIOB U TEPIIEHOB, AernonnpoBanne Ca?*, neTokcukanms).

DNeMEeHT IHUTOCKeNeTa U3 OejKka aKTHHAa MU MUO3WHAa — MHUKpPO(PUIUIAMEHTHI (Ha MpUMepe
MHOGHIAMEHTOB ~ [TOMEPEYHOINOIOCATON  MblieuyHoi  TkaHu). CTpyKTypHas OpraHu3arus
MUOGUOPWIT — aKTHHOBBIX M MHO3MHOBBIX. CTpoeHue capkomepa. B3aummopeiicTBue akThHa U
MHO3MHA TPU MBIIIEYHOM COKpAIl€HHMH — MOJENb CKOJIbKEHMsSI WIM Kadelled Ha MOMNEepEeYHbIX
MOCTHKaX MUO3MHA. Pabounii UK aKTO-MHUO3WHOBOTO KOMITJIEKCA

benkoBbie (QepMEHTHBIE KOMILIEKCHI JbIXaTeIbHOW II€MM BHYTPEHHEH MeMmOpaHbl U
dbepmenTsl  okuciuTeNnbHOTO (pochopunmpoBanust — ATd-cuHTETa3a CONPSHKEHHBIE IIETBIO
MEepPEeHOca 3JIEKTPOHOB. XaAPAKTEPUCTUKA XUMHUYECKON OpraHu3alud KOMIIOHEHTOB JbIXaTEIbHOU
1enu u okuciuTenbHoro gochopunuposanns — komruieke I, 1 u 1V, a Takxe komrmeke Il u V,
MOJIEKYJIbI TIEPEHOCUUKH - YOMXUHOH U IIUTOXPOM C.

Xumunueckuid coctaB xpomatuHa. JIHK B cocraBe xpomaTtuna - nmociegoarensHoctn JJTHK
(PHXaHCephl, CaWICHCOPHI, SK30HBI, UHTPOHBI, MOJYJIU, CATEJUTUTHBIC, BBHICOKOIIOBTOPSIOIIUECS,
YMEPEHHO MOBTOPSIONINECS, «POCKOIIN», ICHTPOMEPHBIE, TEJIOMEPHBIE).

OC-3. TectupoBanue



IIpumepsl TeCTOBBIX 3aaHUN IPUBEAEHBI B I1. 4 IPOIPaMMBI.

OC-4. PenieHue CMTYalMOHHO-JIOTHYECKHUX 32124
[IpuMepHBIe CUTYAITMOHHO-JIOTHYECKHUE 3a]]a4H MPUBEICHBI B I1. 4 IPOTPaMMBI.

OC-5. Joxkaan ¢ npe3eHTanueit
Temartuka moxnana ¢ mpe3eHTanuei GopMUpyeTCs: HHANBUIYaTbHO CO CTYACHTOM.

OC-6. Padora ¢ ”HPOPMAITMOHHO-CXEMATHYECKUM MATEPUAJIOM M THCTOJOTHYEeCKUMM
npenaparamMu (4reHue).

[Tpumep paGoTHI MO MUKPOCKOIIOM C THCTOJIOTMYECKUM MaTeprajioM U ero TOKyMeHTaluen
B BHJIC PUCYHKA:

I'mcroniormueckmnii mpemapar. lleHTpocomMbl B SHLEKJIETKE JIOMIAIUHONW acKapHbl.
Okpacka: KeJIe3HbII reMaTOKCHIIHH.

[Ipenapat npeacTaBiseT co00il cpe3 MaTKH JIOMIAIMHON acKapubl. BUIHBI SHIIEKIETKH HA
pa3HbIX cTaausX pa3BuTus. OnpeneauTe U 3apucymre:

- SUNEKICTKH OKPYXEHbl O000JO0YKON OIIOJOTBOPEHHS, BHYTPH KOTOPOM MPOHCXOIUT
IpoOJieHue;

- SHIEKIIETKY, Haxondlrytocs B metadasze, nub0 B anadasze mepBoro apodbneHus. B sto
BpEMs OTCYTCTBYET siiepHasi 000JI0YKa, U XPOMOCOMEI JINOO PaCIionararTcs Mo SKBATOPY KICTKH;

- SHIEKIETKY, HaxoHdllylocs B aHadasze mepBoro ApoOJIeHHs, KOTrJa XPOMOCOMBI YK€
Hayajau JBWKEHHE K noirocam. Ha 3Toi ctaguu Ha morocax sIMUEKIETKH BUIHBI TEMHBIE TOUKH, K
KOTOPbIM MOAXOASAT HUTH BEpETeHa JENEHUs, OT KOTOPbIX pagualbHO OTXOJAT BOJIOKHA,
oOpa3yrommme "38e31y", wim neHrpochepy.

Cxema. J{ynnekc JHK.

B xoHI1€ M3Y4YeHHS TUCIUTUITMHBI TOABOASTCS UTOTH pabOThI CTYICHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKHX 3aHATUSAX IIyTEM CYMMUPOBaHUs 3apaboTaHHBIX 0asIOB B TEUEHUE CEMECTpa.

Mamepuanst, ucnov3yemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no OucyunIuHe

IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

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

DOHOIUIa3MaTHYECKUH peTUKyayM win ceTb (OP). Arpanymnspubiit OP nnm rnaaxuit (Ar2C)
— CTPYKTYpHasi Opranu3anusi, pyHKIHH.

I'panynsapusiit OP wnm mepoxoBateiii (I'pDC) — o0coOeHHOCTh cuHTE3a OEIKOB Ha
pubocomax I'pOC, cunTe3 6eNKOB Ha SKCHOPT U MeMOpaHHbIX OenkoB. @yHkuuu ['pOP.

Pu6Gocomsl - crpykrypHO-(pyHKIIMOHanbHas opranuzanus. PHK pubocom. benku pubocom.
XapakTepucTuka CyObeInHUIl puOOCOMBI — (YHKIMOHAIbHBIE KapMaHbl C TMO3WLUU (DYHKUIHN
0OJBIION U MaJol CyOhEAMHUIIBI.

Amnmapar BHYTPUKIETOYHOTO IMEpeBapUBaHMs — T'MJIPOJIa3HbIe My3bIPbKH, JTM30COMBI U UX
TETEPOr€HHOCTb, YHAOCOMBI.

[lepokcrcombl, TOPOCOMBI, TPOTEACOMBI, TIOPUCTHIE MJIACTHHKHU.

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

MukpopuiamMeHTsl (MUOQHUIAMEHTbI) — CTPYKTypHasi OpraHu3alusi aKTUHOBBIX U
MHO3HHOBBIX (PHOPHILI, UX PACIIOIOKEHUE B CUMIUIACTE (CTpOCHHUE capkomepa). BcrmomoraTenpHbIe
OeJIKM acCOIMMPOBAHHBIE C AKTUHOM. MeXaHHU3M COKpallieHuss MUOGUOPUILT B CUMILIACTE — MOJIENb
CKOJIbJKEHUS WIIM Kauyesel Ha MOMepeuyHbIX MOCTUKaX MUO3UHA.

Muxkpotpy6ouku. Kietounslit eHTp (LIEHTPOCOMA) — LIEHTPUOIIH.

MuTtotrnyeckuit annapaT. PECHUYKY U )KTYTUKH - CTPOEHUE KI'YTHKa, 0a3aJIbHOTO TeJblLIa.

ITpomesxyTounble MUKpO(pUIaMeHThl. MUKPOTpaOeKyIsipHasi CETh.



Oo6mass MopdojorusT MUTOXOHAPUH. YIBTPACTPYKTYpHAsl OpraHHW3aIUs - HapyxXHas u
BHYTpEHHSIs1 MeMOpaHa, MeKMEeMOpaHHOE MPOCTPAHCTBO, MUTOIIJIa3Ma — MAaTPHKC.

Tonorpaguss MUTOXOHIpUH B KJIETKE — THUIBl OpraHU3alMyd XOHApHOMa. buoreHes wmm
ABTOPENPOIYKIIHSL.

Cunte3 AT® — rimkonus, Lukn Kpebea, 6enkoBbie pepMEeHTHBIE KOMIUIEKCHI JbIXaTeIbHOM
1IeNA BHYTPEHHEN MeMOpaHbl U (hepMEHTHI OKUCIUTEIBHOTO pochopruanpoBaHus.

XemuocMoTH4ecKass Teopust MuTUela 0 CONpsHKEeHUN OKHCICHUS CyOCTPaToB C CHHTE30M
ATO.

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

MuToxoHIpUM U cTapeHue KieTku. I u K crparerus B 3BOIIOLUU JKHUBBIX OPraHU3MOB U
posib MutoxoHApuii. AOK. AnonTo3 U MUTOXOHIpUU. MUTOXOHApHAIbHAS MEIUIIUHA.

Ipumep 3K3aMeHANMOHHOI0 OMJieTa (YCTHBIN OTBET)
bunem Ne 2

1. Meiio3 — Guonorndyeckoe 3HaUCHHUE, MEXaHU3M. BBl Meiio3a.
2. WH}OopMaIMOHHO- CXeMAaTHYECKUH MaTepyal WM TMCTOJIOMMYECKHIA Tpenapar.
3. CuryanuoHHO-IOrMYecKas 3a/1aya.

3aB. kadeapoii
« » 20 T

KpnTeplm OlleHUBAaHMA 3HAHMIA oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYEeHKU PabOmbl 00Y4AIOUWUXCSL

Ilocemenue Pabora Ha
Ilocemenune
Cemectp | [lokasarenn [ IPAKTUYECKUX | IPAKTUYECKUX | DK3aMeH
3aHATHH 3aHATUAX
Paz6amioBka mo 12 x 1=12 20 x 1=20
240 6aiuioB 64 6amta
3 BHJIaM paboT 0amioB 0asoB
CEMECT CyMMapHBIH Makc. 24 264
) ymMmap 12 6ar10B Max Oaia 646am10B 300 6amnoB
Oat max max max

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 3 cemecmpa

Ouenka baaawbl (4 3E)
«OTJINYHO» 361-400
«XOPOMIO) 281-360

«YIOBJIETBOPUTEIILHO» 201-280
«HEYJOBJIETBOPUTEIILHO» meHee 200

6. MeToauyeckue yKazaHusi AJ1sl 00y4al0IUXCSl 10 OCBOEHUIO THCIUIITHHbI

VYcnemHoe u3ydeHue Kypca TpeOyeT OT OOydyaromMXcCsl MOCEIIEHHs JIEKIUH, aKTUBHON
paboThl Ha MPAKTHUECKUX 3aHATUSAX, BBIMOJHEHHUS BCeX Y4YeOHBIX 3aJaHUil INpernoaaBarens,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKUMM — oJHa M3 (OpPM AKTUBHOM CaMOCTOSATENBbHOM paboThl 0OydarouIuxcs,
TpeOyroIiasi HaBBIKOB U YMEHHUSI KPaTKO, CXeMaTHYHO, MOCJIE0BATEIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIlE JeKIMK IpernojaBaTeb
OoCTaBisieT BpeMs (5 MHUHYT) IS TOTO, YTOOBI OOydYaroniuecss WMETH BO3MOKHOCTH 3a/1aTh
YTOYHSIONIME BOIPOCHI IO H3y4yaeMOMY MaTepuany. IM3-3a HeZocTaroyHoro KoJM4ecTBa
ayJUTOPHBIX YacOB HEKOTOpblE TEMbl HE YJaeTcsi OCBETUTh B IOJHOM OOBEME, MOITOMY
IIpenojaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBHIE BONPOCHI BBHIHOCHUT Ha CaMOCTOSTENIBHYIO
paldoTy CTYAEHTOB, pEeKOMEHAYS Ty WIM HHYIO JuTeparypy. Kpome 3Toro, ais jgydiiero OCBOEHHS




Marepuaja ¥ CHUCTeMaTH3allid 3HAHUU MO0 JHCIUILIMHE, HEO0O0XOJAWMO TOCTOSHHO pa30ouparh
MaTepuaibl JIEKIIUH 10 KOHCIIEKTaM M y4eOHBIM MocoOusM. B ciydae HEoOX0auMOCTH 00paIaThest K
MIPENOIABATEIIO 32 KOHCYIbTAIIUEH.

IToaroroBka K NpPakTU4YeCKUM 3aHATHAM

IIpn 1oAroTOBKE K NPAKTUYECKUM 3aHATHUSAM CTYAEHT [IOJDKEH H3Yy4UTh TEOPETUYECKUI
MaTepuajg MO TeME 3aHATHUs (MCIOJIb30BaThb KOHCIEKT JIEKLIMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C JIOIOJIHUTENBHOMN JIUTEPaTypoil, IpU HEOOXOJUMOCTH JIOTIOJTHUTh KOHCIEKT, Aenias B
HEM COOTBETCTBYIOUIME 3alMCU M3 JIMTEPAaTYpHBIX MCTOYHHUKOB). B ciyuae 3arpynHeHuil,
BO3ZHUKAIOIIMX IIPU OCBOGHUH TEOPETHUYECKOTO MaTepHana, CTYAEHTY CciedyeT oOpalarbcs 3a
KOHCy/bTalluell K mpenojasarento. Mnsg Ha KOHCydbTalMio, HEOOXOAMMO XOpOIIO MpOayMarh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hayane nmpakTUYECKOro 3aHATHS MPENOAABATENb 3HAKOMMUT CTYICHTOB C TEMOMW, OIVlallaeT
IUIAH IIPOBEICHMsI 3aHATUSA, BBIIACT 3aJaHus. B TedeHHe OTBENCHHOIO BPEMEHU Ha BBIIIOJIHEHHE
pabOThl CTYAEHT MOXET OOpaTHTHCS K MPENojaBaTeNo 3a KOHCYJbTalMed Win pa3bsicHeHUsMU. B
KOHIIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJTHEHHBIX 3aJaHUi, cOOeCeJOBaHHE CO CTYICHTOM.

Pe3ynbTaThl BBINOIHEHUS NPAKTUYECKUX 3/1aHUM OLIEHHMBAIOTCS B OajulaX, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHH
Dnepeemuueckuit annapam kiemxku. fAopo.
Mumoxonopuu
KonTposbHbie Bonpochl

1. XapakrepucTika «3HepreTHu4eCcKuX BalIoT» (MAaKpOIHEPreTHUECKUE COSAMHEHUS ) KIETKH
— AT®, nporounsiit (H") u narpuessiii (Na") nmorennuan na 6uonornuyeckux Mmembpanax. [1epsbiid,
BTOPOU U TPETHUIi 3aKOHBI OMOIHEPTETUKH (CAMOCTOSITETBHO).

2. O6mas Mop¢oyoTusi MUTOXOHAPUHA. YJIBTPAaCTPYKTypHasl OpraHu3alus - HapyXHas U
BHYTPEHHss MeMOpaHa, MeXMeMOpaHHOe IPOCTPAHCTBO, MUTOILIa3Ma — MaTPUKC.

3. Tomorpaduist MHUTOXOHIpHWIA B  KIETKE — THIBI OpTaHU3allMH  XOHIpHOMA
(MUTOXOHJpUANBHBIM ~ PETHKYJAyM) W  OSBOJIIOLMOHHBIA  CMBICI ~ €ro  (OpMHpOBAHUS,
MEXMHUTOXOHApHUaIbHble KOHTakThl (MMK). VBenuuenue yucia MUTOXOHJpHM — OHMOreHe3 WiIn
aBTOPETIPOIYKIHS (CAMOCTOSITEILHO).

4. Duepretuueckast pyHKuHs MUTOXOHApUI — cuHTe3 ATO.

4.1. OOmas xapakrepuctuka | srama sHepreTnuyeckoro oOMeHa. HauanpHble >Tamnbl
OKHCJIEHHUS YIJIeBOJO0B B IUTOIUIa3Me — rinukonu3 (I atan sHeprernyeckoro oomena).

4.2. 11l atan sHeprerudeckoro oomena - L{ukin KpeOca (ki TpukapOOHOBBIX KHCIIOT, MK
JIMMOHHOM KHCIIOTBI) — IOCJIEI0BATEIbHOCTh CMEHBI MPOIECCOB OKUCIIEHUS M BOCCTAHOBJICHUS C
o0pa3oBaHUEM JIEKTPOHOB U UX akuentupoBanue ¢ kopepmenrom HAJl — HAI*H.

4.3. benxoBbie (pepMEHTHBIE KOMIUIEKCHI JbIXaTeNbHOW I BHYTPEHHEH MeMOpaHbl H
depmenTsl  okucnutensHOro ¢pochopunupoanus — ATOd-cuHTeTa3a CONpPSOKEHHBIE LENbIO
NepeHoca 3JIEKTPOHOB. XapaKTepUCTUKAa XMMUYECKOW OpraHu3aldid KOMIIOHEHTOB JIbIXaTeJIbHOMI
Henu U okucnutensHoro ¢ochopunuponanus — komruieke I, I u 1V, a takxke xommiekc |l u V,
MOJIEKYJIbI IEPEHOCUUKH - YOMXUHOH U LIUTOXPOM C.

4.4. XemmocMoTudeckas Teopusi MuTHeIa O CONPSHKEHUH OKHCIEHHS CyOCTpaToB ¢
cuHte3oM ATO®. Ilonoxenus teopun. OKHCIUTEIBHO-BOCCTAHOBUTENBHAs neTisd. lIpoToHHBIE
HACOCHI (CAaMOCTOSATEIBHO).

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

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



AP0
KonTposbHbIe BOpochl

7. CtpoeHue siijpa SyKapHOTHIECKHUX KJIeTOK. OpraHuzanus siiepHoro 6€IKOBOro MaTpuKca
— cocrtaB: nepudepudeckuii GUOPO3HBIN CIION JIaMHUHBI, PBIXJIBIH (UOPO3HBIM CIION JIAMUHBI,
ocTaTo4HoOe sApbIKo, 6enku. @parmentsl JJHK accorumpoBannsie ¢ saepHsiM MaTpukcom (IHIT-
koMmruiekchl), PHIT-komriekcol. OcTaTouHOE SAPHIIIKO.

8. XpomaTuH — MaTepHabHBI HOCUTEIb HACJIEACTBEHHOM HHPOPMALINH.

8.1. Xumunueckuii cocraB xpomaruna. JJHK B coctaBe xpomarnHa - mocienoBaTeIbHOCTH
JHK (9HXaHCepBHl, CallJIEHCOPBI, 9K30HBI, WUHTPOHBI, MOJYJIH, CaTeJUIUTHBIE,
BBICOKOITOBTOPSIOLIUECS, YMEPEHHO TOBTOPSAIOIINECS, «POCKOLINY, IEHTPOMEPHBIE, TEJIOMEPHBIE).

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

8.3. YpoBHM KOMIAKTHU3alMM XpPOMaTHHA — HYKJICOCOMHBIH, (QUOPWIIAPHBIA WM
CynepOMAHBIM M ero Mojenu (COJEeHOMJHAs, CYNEepCHHpalld, KpOCC-IMHKEpHAas, JEHTOUYHAas),
NETEJIbHO-IOMEHHBIN  (TIE€TIEBbIE PO3ETKM — XPOMOMEPHI), XPOMOHEMHBIH, XPOMOCOMHBIN.
Mopdornoruueckue Tunsl XxpomocoM. CTpoeHune xpomocoMsl. HTepda3zHoe cocTosHNE XpOMaTHHA
- TeTepoXpoMaTWH (KOHCTUTYTUBHBIA M (aKyIbTaTUBHBINA), 3yXpOMaTHH. MUTOTHYECKOE
COCTOSTHUE XPOMaTHHa.

9. Slnepnas memOpaHa (HykieoneMMma). XapakTepUCTHKA U CTPOCHUE BHYTPEHHEH (JJaMuHa
U €e KOMIIOHEHThbI) U HapyKHOW MeMOpaHbl. CTpoeHHE MOPOBOI0 KOMILIEKCA — HYKJIEONOPUHBI,
UTOIUIa3MAaTHYECKUE ¥ SJEPHBIE KOJbLA, [EHTPAJIbHBIA JOMEH, CHOUIbI, (HUOPHILIBI
HykieonurtoriazMarudeckoit cropousl (NPC), simepnast cetka (basket).

9.1. HykneonuTomia3MaTHUECKUl TPAHCIIOPT BEIIECTB — MACCUBHBIA M aKTHBHBIM.
TpaHcnopTHBIE YHEPrO3aBUCUMBbIE CUCTEMbI Ran, HyKJIeonopuHb!, KOH()OPMAIIMOHHbIE U3MEHEHUS
SAIIK. AnprepHaTuBHBIE MexaHH3Mbl umnopra Oenka — NLS-3aBucumsbnii mexanmsm, NES-
3aBUCUMBIH 3KcropT Oenka, Tpancnopt PHK, skcnopt MPHK.

10. SInphimiko — WMCTOYHUK PHOOCOM. SIAPBINIKOBBIE OPTraHWU3ATOPBI, aMIUTA(UKALIUSL
ApbIKa, 4 OTHAENbHBIX KOMIIOHEHTa - (UOPWLISpHBIE LEHTPhl OKPYXXEHbl IUIOTHBIMU
¢ubprmuiapaeiMu KomnoneHTMH (dense fibrillar components (DFCs)), rpanysnsipHble KOMIIOHEHTHI,
pacxogsiuecst u3 DFCs. CTpyKTypHBIE THITBI SAPBILICK (CAMOCTOSITEBHO).

11. benku sapeimiek oOpasyromue ckapdonn. HexkaHoHmuHckue QYHKIUM SOpBIIIKA.
[Tepudepuyecknit xpomocomubiii Matepuan (IIXM) — sapeimko BO  BpeMs  MHTO3a
(caMocTOSITENIHHO).

NHdopMaliuOHHO-CXeMAaTHYECKUI MaTepUall

1. DaexkTpoHHas MUKpPO(OTOrpaMma ylIbTpacTPyKTypHOH OpraHu3alui MUTOXOHAPH.

2. Cxema TUTIBI OPTaHU3AIMH XOHAPHOMA (MUTOXOHAPHAIEHBIA PETHKYIYM),
MEXMUTOXOHApUaNbHbIe KOHTAaKThl (MMK).

3. Cxema rimkonu3a u mukina Kpebcea.

4. Cxema JoKaTu3alui BO BHYTpEHHEH MeMOpaHe MUTOXOHAPHI KOMIUIEKCOB
neixarenbHol 1ienu U AT®-cuaTeTassl (rpruOOBUIHOE TEIIO WM OKCHCOMA).

5. Cxema paOOTbhl KOMIUIEKCOB JIbIXaTeIbHON IIETIH.

6. Cxema reHepanuy MPOTOHHOTO MOTEHITHAJIA TT0 MEXaHW3MY reTin (MuTdern) u
IIPOTOHHOT'O HAacoca.

7. CxeMa ynbTpacTpyKTYpHI pa KIETKH.

8. Cxema ypoBHeW KOMIAaKTH3allMd XPOMATHHA B s/Ipe.

9. Cxema pacronoxenus ructona Hi mpu oopmMupoBanuu cyreponsa.

10. Cxema cTpoeHuSs s11epHO-TIOPOBOI'O KOMILJIEKCA.

11. Cxema opraHuzanu spblIiKa.

12. T'ucronoruyeckuii mnpemapar. MWTOXoHOPUM (XOHAPUOCOMbI, XOHOPUOM) B
annTennanbHbIX KrNeTKax KUeYHUKa ackKapuibl. OKpaCKaZ no AanmaHy. MCI'IOJ'IbSyFI

Manoe yBenuyeHMe MUKPOCKOMa, HeobXoauMO HaNTU JAa3aAbHLI  KOHell KNeTok



KALLEYHOro aNUTENus, rpaHnYaliuii ¢ COeANHUTENBbHON TKaHbl, U anukaAbHbltd KOHel,
HanpaBneHHbIW K NPOCBETY KuWeEeYHWKa. Ha anuvkanbHoOM KoHue BuaHa TorcTas
Kymukyaa. brninke k 6asanbHOMY KOHLY NeXWUT oBanbHoe sgpo. NpenMyLiecTBeHHO B

anuKarnbHoI YacTu KNEeTOK MOXHO YBUAETb MUMOXOHPUU, OKPALLIEHHbIE B HYEPHbIN LIBET.

OHM MMEeT BUA KOPOTKMX M3BUTBLIX HUTEN MMM nanodek. B anutenuanbHbiX KrneTkax
KMLIEYHMKA OHW MOCTaBMSOT 3HEPrUto, 3aKMYEHHYD B MaKpo3aprnyeckux cBsassx ATO,
ANS OCYLLECTBNEHUS PYHKLMN BCaCbIBaHUS.

7. IlepevyeHb OCHOBHOM M JIONOJTHUTEJIbHOM YueOHOI uTepaTypbl, UHTEpHET-pecypcoB,
HEe00XO0AUMBIX /IJIS OCBOCHUSI JUCIHUNJIMHBI

OcHoBHas JInTepaTypa

1. Creosmunuckas, H. C. Lurtonorus : yueOnuk / H.C. CtBonmuHcKkas. - Mocksa : [Ipomereid,
2012. - 238 c¢. : wn - bubmmorp.. c. 236-237. - ISBN 978-5-7042-2354-2. URL.:
http://biblioclub.ru/index.php?page=book&id=437359

2. 3aBasieeBa, C. lluronorus u ructosorus : yaeonoe nocooue / C. 3aBaneena. - OpeHOypr :
OI'Y, 2012. - 216 ¢. URL: http://biblioclub.ru/index.php?page=book&id=259350

3. Pomanosa, E. b. [lutonorus : yuebnoe nocodue / E. b. PomanoBa. — Huxuuit Horopon
: HHT'Y um. H. U. Jlo6aueBckoro, 2019. — 115 ¢. — Tekcr : anekTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/144605

JonoiHUTeILHAS JTUTEPaTypa

1. l'ucronorus, uuronorus u 3mMOpuosorus : yuedHoe nocodue / T. M. Ctynenukuna, T. A.
Beimerskanuna, T. U. Octposckasi, U. A. Crenbmax ; nog pea. T. M. Ctynenukunoit. — Mocksa :
NH®PA-M, 2020. — 574 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-006767-4.
- Tekcr : anextponnsit. - URL: https://znanium.com/catalog/product/1117787

2. Abpamos, C. H. [Ipaktukym no nuronoruu : yueOHoe nocodue / C. H. Abpamos, C. B.
Jlrobuna. — Ya : BI'TITY umenu M. Axmymiel, 2017. — 115 ¢. — Texker : anekTpoHHsbIi // Jlanb :
3NEeKTpoHHO-OnbOmoTeunas cucrema. — URL: https://e.lanbook.com/book/96816

3. Kapmieena, E. A. [utonorus [Tekcr] : yaebnoe nocodue / ®I'BOY BITO "Vl TIV um. U.
H. YVapsuoBa". - Yaegaosck : ®I'bOY BIIO "Yal'llV um. U. H. Vuesaaosa", 2012. - 136 c. : un. -
Crcoxk 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 — pecypcsl

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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