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1. Heas 1 3a1a4M 0CBOEHUS TUCHHMILIMHBI (MOAYJIS).

Heab: MOATOTOBKA BHICOKOKBAIM(DHUIIMPOBAHHBIX HAYYHBIX M HAyYHO-TIEATOTHYECKHUX
KaJapoB [UIsi MEIWLMHCKON HayKH, MEIUIMHCKOTO OOpa3oBaHMs M 3IpaBOOXPAHEHUS B
cootBercTBUU ¢ TpeboBanusimu @DI'OC mo cnenmanbHOocTH «KieToyHass OHONOTHSY,
dbopMupOBaHUE Y aCIHPAHTOB MPO(ecCHOHANBHBIX 3HAHUM, YMEHHUI U HaBBIKOB, HEOOXOAMMBIX
JUTSE TIPOBEJICHHS IKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUN B 00JIACTH KJIETOYHON OWOIIOTUH H
TUCTOJIOTHH, a TaKXe pa3BUTHE y OyIylIMX MpenojaBarenieil mpodecCHOHANbHBIX KauecTB U
MICUXOJIOTMYECKUX CBOWCTB JIMYHOCTH.

3amaun:

- M3y4YeHHUE MOJIEKYJSPHBIX, HMMYHOJIOTUYECKUX U (PU3UOIOTUYECKUX ACIEKTOB KIIETOK
MHOTOKJICTOYHBIX U OJTHOKJIETOYHBIX OPTaHU3MOB B HOPME H MATOJIOTUU;

- U3y4eHHE B3aUMOOTHOIIIECHUS KJIETOK U TKaHEeH, PYHKIIMOHAIBHBIX CHCTEM OPraHU3MOB;

- popmupoBaHue 3HAHUH, YMEHUI 1 HABBIKOB KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIIH3a
TUCTOJIOTHYECKHUX IPEeraparos;

- (opMmupoBaHWE 3HAHWW, YMCHHH W HABBIKOB NPHUKIATHBIX HCCICIOBaHUM, Mombopa
aJIeKBAaTHBIX THUCTOJIOTMYECKUX M MOJEKYISIPHO-OMOJOTHYECKHX METOJIOB JJIs pelleHus
poQeCCHOHANIBHBIX 3a71a4;

- OBIAQJCHHE COBPEMEHHBIMHU TEXHOJOTHSIMH TPE3CHTAlMU pPe3yabTaTOB HAYYHBIX
HACCIIENOBAHUN;

- npuoOIIeHHEe K HaydyHOMY TOIXOAy MpPH SKCIEPUMEHTAIBHBIX HCCIEI0BaHUSAX,
HEOOXOUMOCTH  TPOBEICHUS AaHallM3a COOCTBCHHBIX HCCIICOBAaHMA W  HMEIOMIEHCS
uHpopmanuu;

- W3Y4YEHHE TIPOIIECCOB aJanTaliy TKAHEBBIX AJIIEMEHTOB K JCHCTBUIO Pa3IUYHBIX
OHOJOTUYECKHX, GPU3NYECKUX, XUMHUUECKUX U IPYTUX (HaKTOPOB;

- MyOJIMKAIAS MAaTEPHAJIOB B HAYYHBIX U3JIaHUSX, IPEICTABICHUE UX HA ITyOJIMIHBIX
MEPONPHUSTHSIX, HAYYHBIX (POpyMax pa3IuvIHOTrO YPOBHS;

- (hopMupoBaHHE MPOPECCHOHATBHBIX HAyYHO-TIEAArOTUYECKUX KOMIICTCHITHMA, CBI3aHHBIX
C TMPOEKTHPOBAaHMEM M peaju3anuell yueOHO-BOCIHUTATEIHHOTO TMpoIlecca MpenoaBaHus
KJIETOYHOU OMOJIOTUU M TUCTOJIOTUHU B CHCTEME BBICIIIETO OOPa30BaHMS.

2. Iliianupyemble pe3yJbTAThl 0CBOCHHS AUCHUILINHBI (MOAYJIs).

B mporecce ocBoeHMs AaHHOW MUCHUILUIMHBI oOydaromuecs (pOpMUPYIOT CIEAYIOLIUE
PE3YIbTATBI OCBOCHUS JUCIHUIIIIMHBI:
K7 — cmocoGHOCTh M TOTOBHOCTH CaMOCTOSITEIBHO TUIAHUPOBATH M OCYIIECTBISATH XOJ
q)YHZ[aMeHTaHI)HBIX U TMPUKITAAHBIX I/ICCJ'IC)IOBaHI/H\/JI u HO}I6I/IpaTI) JI1  HUX BBIIIOJHCHUSA
aJIeKBaTHbIE THCTOJIOTMYECKHE U MOJEKYIIPHO-OMONOTUYECKUE METOAbl I pelIeHus
poQ)eCCHOHANIBHBIX 3a71a4;
K8 — crmocoOHOCTh aHAM3UPOBATH CYIIHOCTh THCTOJOTHYECKUX M IUTOJIOTHYECKHUX MPOIIECCOB,
MPOUCXOAAIINX B OpraHU3ME YCJIOBCKAa Ha MOJICKYJIAPHOM, KICTOYHOM W TKAaHCBOM YPOBHAX H
MPUMEHSTh UX MPHU PEIICHUH HAYYHBIX U HAYYHO-TIEAArOorHYecKuX 3a/1ad.



3. CTpyKTypa M coiep:KaHHe JUCIHHUILIMHBI (MOXYJIsT).

1.1. Cmpykmypa oucyuniumvl (MOOYis).
Ne /i HanmeHnoBanue pasnena qucuuiuingel | Popmupyemble dopma TeKyIero
(Moy1is) KOMIIETEHIINU KOHTPOJIA
1. Paznen 1. Opranuzarusi, 'Y CTHBI KOHTPOJIb;
(YHKIIMOHWPOBAHUE U PETCHEPAITHSI K8 TECTUPOBAHUE;
PYKAPUOTHYECKON KIJIETKU HOKJIa I, HaYLIUHbeI 0030p ¢
Mpe3eHTaluen
2.  |Pa3gen 2. CoBpeMeHHbI€| 'Y CTHBII KOHTPOJIb;
METOJIMYECKHUE  aCHEeKThl  M3Y4YEHUs] K7 TECTUPOBAHUC,
KJIETKH ITOKJIaJl, HAy4HbIH 0030 ¢
1 KJIIETOYHBIX IPOLIECCOB [pe3eHTauen




1.2. Obvem oucyuniunvl (MOOYIsL) U UObL YueOHOU pabomul.
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Cemectp 3
Pa3nen 1. Opranusanus, yHKUMOHUPOBAHUE U
pereHepanus YyKapMoTHYeCKOH KJIeTKHU
Tema 1.M3ydenue oOmmx 3akOHOMEPHOCTEH reHesa,
1. | ynbTpacTpyKTypHOI OpraHu3aluu U QyHKIHUU KIETOK 4 4 5 13
YKapHOT
> Tema 2. YapTpacTpyKTypHast opraHu3anus U GyHKIHH 4 4 5 13
" | MeMOpaH KJIETOK 3yKapHOT
3. | Tema 3. Opranuszanus sjpa. 4 4 5 13
4. | Tema 4. KieTouHnble MEXaHU3MBI PEIUIMKALIMK U perniaparuu 4 4 5 13
Hroro 3a 3 cem., yac 16 16 40 72
Cemectp 4
Paznen 2. CoBpemMeHHbIe MeTOAUYECKHE ACHEKTHI
H3yYeHHUs] KJIETKH U KJIETOYHbIX NMPOIECCOB
5 Tema 5. Metoauueckue OCHOBBI U3yUYECHUS 4 4 10 18
" | MopdodyHKITMOHATEHOM OpraHU3aluu KIETOK
6. | Tema 6. MeTo1bl KyJIbTUBUPOBAHUS KJIETOK 4 4 9 17
7. | Tema 7. OCHOBBI KJIETOUHBIX TE€XHOJIOTHI 4 4 10 18
3 Tema 8. buonndopmarnueckuii aHanU3 U MaTeEMaTHIECKOE 4 4 9 17
MOJICIMPOBAHUE KJIETKH U KJIETOYHBIX MTPOIIECCOB
Hroro 3a 4 ceM., yac 16 16 76 108
HUroro, yac 32| 32 116 | 180
Hroro, 3.e. 5
Bua npoMexyro4Hoi aTrecTanuu:
3aueT — cemecTp 3;
KaHJIUJIATCKUH dK3aMeH — ceMecTp 4.
1.3. Temvl 3anamuil u Kpamkoe coOepi’Hcanue.

Pa3nea 1. Opranusanus, yHKINOHUPOBAHME H PereHepanus

JYKAPUHOTUHYECKON KJIeTKHU

@yHKYUU KIemoK 3yKapuom

Jlexius 1. Knerounsle KOMIIapTMCHTBL W  OpPraHCJUIbI,

CTPYKTYpHO-(pYHKIIMOHAJIbHAS OpraHu3anus. [uromnnasma,
DHAOIUIA3MATUYECKUN  PETHKYJIyM, KOMIIEKC ['OnbIku, 3HIOCOMBI,
JU30COMONOJOOHBIE  OpPraHeNbl, HEPOKCHUCOMBI, XJIOPOILIACTEI

Tema 1. H3yuenue oowux 3aKkoHOMepHOCMeEl 2eHe3a, YIbmpacmpyKmypHOU OpeaHu3ayuu u

HUX IPOCTPAHCTBCHHAA U

A1po, MHUTOXOH/JIPUH,
JU30COMBl U
U JApyrue IUTIacTUIBI,




rIa3MaTHueckass MeMmOpaHa, kierouHas obonouka. PuGocomsl. Ilporeacombl. HememOpanHbie
OpraHeIbl M CTPYKTYPBI, OpMHpYeMbIe BHYTPEHHE HEeymnopsaoueHHbpIME Oenkamu 1 PHK.

[Tpaktuyeckoe 3ansrue 1. Pa3bop rucronoruyeckux mpenapaToB, 3JIEKTPOHHOIPAMM,
pelIeHne MPaKTHKO-OPUEHTUPOBAHHBIX 33/a4, 3aciyIIUBaHHE pedepaTUBHBIX COOOMICHUH MO
TEMaM C MCIOJIb30BAaHHMEM MYJIbTUMEIUHHOrO 00OpyloBaHMA M Kiacca LU(ppOBOH
MHUKPOCKOIIMHU: OPTaHeJuIbl O0IEero M CHeraabHOro 3HayeHus. MemOpaHHble 1 HEeMEMOpaHHbIE
opranesbl. OpraHemnsl oOuiero 3HayeHHa. MemOpaHHble: OHAOIUIA3MAaTUYECKas CETb.
Crpoenrie ¥ (yHKIMM TPaHYJISIPHOH W TIIAgKOW »HIOMIazMarudeckoi cetu. OcobeHHocTu
CTPOEHHUSI B 3aBHCHMOCTU OT CIEHU(PHUKU MeTabOJIMYecKUX IpoueccoB B kieTke. Kommiekc
Fonpmxku  (mmactuH4ateld Komruiekc). Ctpoenne W QyHKiuH. Ero ponab B BBINOJIHEHUH
HKEJE3UCTBIMU KJIETKaMHU CEKPETOPHON (YHKLMHU, B XUMHUYECKOW MOJIM(UKAIMH [TOCTYIAIOLINX
OenkoB. 3HaueHHE BO B3aMMOACUCTBHUM MeMOpaHHBIX CTPyKTyp. Jlnsocomel. Crpoenwue,
XUMHUYECKHH cocTaB, (yHKuMH. I[loHSATHME O NEpBUYHBIX M BTOPHYHBIX JIM30COMax, 00
ayrodarocomax u rerepodarocomax. [lepoxcucompl. CTpoeHne, XUMUYECKUI COCTaB, (DYHKIIUU.
Muroxonnpuu. Ctpoenue, pynkuuu. [IpencraBienne 00 aBTOHOMHON cHcTeMe CHHTE3a Oelka.
Oco0OeHHOCTH  MHUTOXOHJPHUAJIBHOTO  ammapara B KIETKax C  pPa3IMYHbIM  YPOBHEM
O6uosHepreTuueckux npoueccoB. HememOpannsie: Pubocombr. CTpoeHue, XMMUYECKHH COCTaB,
¢yuknun. Ilonstue o mnonucomax. Ponab cBOOOAHBIX M CBA3aHHBIX C MeMOpaHamu
9BJOIUIA3MAaTUYECKOM ceTH pubocoM B OMOCHMHTE3e KIeTOUHbIX OenkoB. Llentpuonu. Ctpoenue
u QyHKIMHM B Hemensmemcs siape M npu murtoze. CTpyKTypHbIe (HOPHIUIAPHBIE CTPYKTYpPHI
mutoriasMel.  L{utockener. OCHOBHBIE  KOMIIOHEHTbI — LIUTOCKEJETa:  MHUKPOTPYOOUKH,
MUKpO(QMIaMEHThl, TOHO(UIaMEHTHl  (TpoMexyTouHble ¢wmiamentsl). HWx  crpoenwue,
XUMHUYeCcKHi coctaB. OpraHeimibsl cenuaibHOro 3HaueHus. MuoduOpuiibsl, MUKPOBOPCHHKH,
pecHnukH, XryTuku. CTtpoeHue W (DYHKIMOHAIBHOE 3HAYCHHE B KIIETKAaX, BBIMTOJHSIOMINX
cneuuanbHble  QyHkuuu. Bxmouenusa. Omnpenenenue. Kiaccuduxanms. 3HadeHue B
KU3ZHEJEATENIbHOCTH KJIETOK M opraHuzMa. CTpoeHue U XMMUYECKHI COCTaB pa3jIU4HbIX BHUJIOB
BKItOYeHUH. ['manomnasma. @U3MKO-XUMHYECKUE CBOWCTBA, XMMUYECKHI COCTaB. YuacTue B
KJIETOYHOM MeTa0o0JIu3Me.

Tema 2. Ynompacmpykmypuas opeanusayusi u hyHKYuU MemOopaH K1emox 2VKapuom

Jlexuus 2. MeMOpaHbl KJIETKH M OpPraHeil, UX COCTaB U CTPYKTYPHO-(DYHKIHMOHAJIbHAs
oprauszanus. VoHHBIE KaHaJIbl, TPAHCIOPTEPHl M JPYrME€ MEXAaHW3MBbl TPAHCIIOPTA YEpe3
MeMOpaHy. MexaHu3MBbl MOJAJEpKaHUS HOHHOTO TomeocTaza. Be3ukynspHbIH TpaHCIOPT U
MEXAHU3MBl €r0 PEryIsalUdA. MEeXKIETOYHBIM TpaHCIOPT. BHyTpUKIETOYHAs CUTHaIU3aLus,
MEXKJIETOYHas CUTHanu3auus. PeuentopHble cuctembl KiaeTkH. CHCTEMHBIM — aHAIN3
B3alMMOOTHOUIEHUH KJIETOK B COCTaBE TKaHEM.

[TpakTdeckoe 3aHaTtue 2. Pa30op THCTONOrMYECKUX MpPENaparoB, AJIEKTPOHHOTPAMM,
pelIeHne MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, 3aciIylIMBaHHe pe(epaTUBHBIX COOOIICHHIA IO
TeMaM C HCMIOJb30BaHUEM MYJIbTUMEIUIHOrO O0OpymOBaHUS ©  Kiacca 1UGPOBOMH
MHUKPOCKOITHH: OHOJIOTHYEeCcKas MeMOpaHa Kak OCHOBa CTpoeHHs KieTku. CTpoeHHe, OCHOBHBIE
cBoiictBa u (ynkuuu. [loHATHE O KOMIIApTMEHTAIM3allMU KJIETKH W €€ (YHKIMOHAIBHOE
3HaueHne. Kierounas oOomouka. BremHsisi knetounas (Tia3mathueckas) MemOpaHa.
CTpyKTypHO-XMMHUYECKHE  OCOOEHHOCTH.  XapaKTepUCTHKAa  HaagMEeMOpaHHOTO  CJOS
(rMukokanukca) W noamMeMOpaHHOro  (KOpTUKanpHOro)  cios.  Mopdomoruueckas
XapaKTepUCTUKA W MEXaHW3Mbl OapbepHOH, pEeUenTOPHOM ¥ TPAHCHOPTHOW (PYHKIIMH.
B3anMocBs3p Tu1a3MaTthyeckod MeMOpaHBl Haa- W IMOJMEMOPAHHOTO CIIOEB KIJIETOYHOU
o0oyouku B Tmporecce (PyHKIHMOHUpOBaHUA. CTPYKTypHbIE W XUMHYECKHE MEXaHU3MBbI
B3aMMOJICHCTBHS KJIETOK. DaKTOPBI, OMPEICIIIONAe CKOPOCTh IPOHUKHOBEHHS BEIIECTB Yepes3
KIeTouHble  MeMmOpaHbl.  CHenHaTu3upOBAHHBIE  CTPYKTYpbl  KIETOYHOW  0OOJIOYKH:



MHUKPOBOPCHHKH, PECHWYKH, Oa3zanbHble HMHBarvHaiuu. Wx crpoenue u ¢QyHxmuu. OOmas
XapaKTepPUCTHKA MEXKKIJICTOUHBIX B3aMMOJCHCTBHHA. MEKKIETOYHbIE COCIMHEHHS (KOHTAKTHI):
IPOCTbIe KOHTAKTBI, COSAUHEHHSI THIIAa 3aMKa, TUIOTHBIE COEAMHEHHSI, IeCMOCOMBI, II1EJIEBUIHBIC
KOHTaKThl (HEKCYChI), CHHAaNTHYECKHE COCIMHEHHS (CHHAICHI). Pomb  MeXKICTOYHBIX
COCIMHEHUH BO BHYTPUKICTOYHBIX CUTHAJIBHBIX MPOLIECCAX.

Tema 3. Opeanuzayus s0pa.

Jlekums 3. OOwmmit maH cTpoeHus: nHTephazHOro siapa. SApHIIIKO, sAepHbIEe TENbLA,
sfepHas MeMOpaHa, sIepHbIC TOpBI, S/AEpHAs IUIACTUHKA. [IpocTpaHCTBEHHAs OpraHU3anus
reHomMa. CTpyKTypHO-(YHKIHMOHAJIbHAsE W MPOCTPAHCTBEHHAS OPraHU3alUs XPOMOCOM, HX
peopraHu3anys B X0JIe IBOJIOLUH, B OHTOT€HE3€ U B X0/1€ KIETOYHOU A HepeHINPOBKI

[TpakTnueckoe 3anatve 3. Pa30op T'MCTONOrMYECKUX MPEnapaTroB, 3JIEKTPOHHOIPAMM,
pelIeHne MPaKTHKO-OPUEHTUPOBAHHBIX 33734, 3aciHylIMBaHHE pedepaTHBHBIX COOOIICHUH MO
TeMaM C HCHOJb30BaHUEM MYJIbTUMEIUITHOrO O0OpynoBaHUS H  Kjacca HUGPOBOM
MHUKPOCKOIIMU: POJIb Apa B XPAaHCHWU M Iepelade TeHEeTHYeCKoW MH(POpPMaluu U B CHHTE3E
Oenka. @opma u KoiauuecTBO sjaep. lloHATHe O AAEPHOIUTOIIA3MATHYECKOM OTHOIICHUH.
OOmmii mmaH cTpoeHus HMHTEeP(a3HOTO sApa: XPOMATHH, SIPHIINIKO, sAEpHAs 000JI0YKa,
KapuoriazMa  (HykieorazMa).  XpomatuH.  CTpoeHHe M XHMHUYECKHH  COCTaB.
CTpyKTypHOXMMHYECKasi XapaKTepUCTHKA XPOMATHHOBBIX (uOpWIII, NEepUXPOMATHHOBBIX
¢bubpusul, MepuXpOMAaTUHOBBIX W HMHTEPXPOMATUHOBBIX TpaHyl. Polb OCHOBHBIX M KHCIBIX
OETIKOB B CTPYKTYpPHU3ALMHU M B PETYISALNN METa0OIMUECKONW aKTUBHOCTH XpoMaTrHa. [loHsTHe 0
HYKJIEOCOMAaxX;  MEXaHM3M  KOMIIaKTH3allMM  XpPOMAaTWHOBBIX  (ubpumi.  Ilonartue o
JIEKOH/ICHCUPOBAHHOM U KOHJCHCHUPOBAaHHOM XpOMAaTHHE (3yXpOMaTHHE, IeTepOXpPOMATHHE,
XpOMOCOMax), CTEMEeHb MX Yy4YacTHsl B CHHTETHUYECKUX Tporeccax. CTpoeHHe XpOMOCOMBI.
[TonoBoit xpomaTuH. SAapeimKo. SOpHIIIKO Kak MOpou3BOJHOE XxXpomocoM. llonstue o
APBIIIKOBOM opranuszatope. KonmnuecTBo u pasmep siapsbiiiek. XUMHUECKH COCTaB, CTPOCHHUE,
GyHKIMA. XapakTepucTuka GUOPMIUIAPHBIX U TPAHYJISAPHBIX KOMIIOHEHTOB, MX B3aUMOCBS3b C
uHTeHcuBHOCThIO cuHTe3a PHK. CrpykTypHO-(QyHKIMOHATIBHAS JIAOMIBHOCTH SAPBIIIKOBOIO
annapara. fnepHas oGomouka. Ctpoenne u ¢QyHKuuu. CTpyKTypHO-(QYHKIHMOHATIbHAS
XapakTepUCTHKa Hapy)KHOM M BHYTpeHHell MeMOpaH, MEepHUHYKJIEapHOTO IPOCTPAHCTBA,
KOMIUIEKCHI TIOpBl. B3auMOCBsA3b KOJMMYECTBA SAEPHBIX OP U NHTEHCUBHOCTU META0O0JINYECKOM
AKTUBHOCTH KJIETOK. CBs3b SJIEPHOM 00OJOUYKH € SHAOIUIA3MAaTHYECKOM CeThIO; POJIb HAPYKHOU
MeMOpaHbI B MpoIiecce HOBOOOpa3OBaHMS KJIETOYHBIX MeMOpaH, Kapuomnnazma (Hykieorniazma).
PU3NKO-XUMHUYECKUE CBOMCTBA, XMMUUYECKUN COCTaB. 3HAYECHHE B KUZHEACATEIBHOCTH sIpa.

Tema 4. Knemounvie mexanusmvl peniukayuu u penapayuu

Jlexuus 4. KieTouHBIN IUKI, €r0 KOHTPOJIb U peryisanus. CTBOJIOBBIE KIETKH, PETYIISIU
UX JKM3HEHHOro LuKIia, QyHKIUU. OcoOEeHHOCTH OMOJIOTMU CTBOJIOBBIX OIYXOJIEBBIX KIIETOK.
NuaynupoBaHHbIE  IUIIOPUIIOTEHTHBIE  CTBOJIOBBIE — KJIETKH.  MeEXaHU3Mbl  peryssiuu
npoaudepannu, quphepeHInpPOBKH, TPOrpaMMUPYEMOM KIETOYHON CMEPTH U CTapeHHUs KIETOK
B HopMe M mpu mnaronorusix. OcCoOEHHOCTH OHOJOrMHM TpPaHC(HOPMHUPOBAHHBIX KIIETOK.
MexaHu3Mbl TpaHCHOpPMAIIHH.

[IpakTuueckoe 3aHsitie 4. Pa30op THUCTONOTHMYECKHX TPEMapaToB, AJIEKTPOHHOTPAMM,
pelleHre MPaKkTUKO-OPUEHTHPOBAHHBIX 3a]ad, 3acilIylIMBaHHE pe(epaTUBHBIX COOOIICHHH MO
TeMaM C UCIOJIb30BAaHWEM MYJBTHMEINHHOTO O0OpyIOBaHHMS © Kiacca 1U(poBOi
MUKPOCKOIIUH: KJIETOUHBIN UK. OnpeneneHne MOHATUS; 3Tallbl KJIETOYHOTO HUKIIA JIJISl KJIETOK,
COXPaHUBIIHUX CIIOCOOHOCTh K JEICHHIO, U KJIETOK, YTPATUBIIUX CIIOCOOHOCTh K JCJICHUIO.
Mutotnueckuit  1ukia. Omnpenenenue mnonatus. Daszpl  mukiaa  (uHTepdasza, MHTO3).



Buonornyeckoe 3HaueHne mMutoza. MexanusMm. IIpeoOpa3oBaHue CTPYKTYPHBIX KOMIIOHEHTOB
KJIETKM Ha Pa3IMYHBbIX 3Tanmax MuUTo3a. POip KJIETOYHOro LIEHTpa B MUTOTHYECKOM JEJIECHUU
KIeToK. Mophonoruss MUTOTHYECKHX XpOMOCOM. OHIOMHTO3. OnpeneneHue TMOHATHUS.
OcHoBHble GopMbl, Ononoruueckoe 3Hadenue. [lonstue o muougHoctu kietok. [lonumaonaus;
MEXaHU3MBl ~ O0pa30BaHMs  MOJUIUIOUJHBIX  KJIETOK  (OXHOSIEPHBIX, MHOTOSJIEPHBIX),
GbyHKIIMOHAIBHOE 3HAUEHUE 3TOTO sABJIeHUs. Meiio3. Ero Mexanusm u Ouosorundeckoe 3Hau€HUE.
MopdodyHKImoHaTbHAS XapaKTEPUCTHKA IMPOLECCOB pocTa U auddepeHIMPOBKY, Meproaa
AaKTUBHOTO (PYHKIIMOHUPOBaHUs, CTapeHHs U Tubenu kieTok. I'mbenp kierok. JlereHeparnus,
Hekpo3.  OmnpexpeneHue  HOHATHS M €ro  OMOJOrMYecKoe  3HauyeHue.  AIONTo3
(3anporpammupoBaHHasi TuOenb KiIeTok). OmnpenerneHue MOHATHS U €ro OHOJIOTUYECKOE
3HayeHue. BoccraHoBHUTENbHBIE CIIOCOOHOCTH TKAaHEH — TUIBI (PU3HOIOTUYECKON pereHepariu
B OOHOBJISIOUIMXCA, JaOWUJIBHBIX M CTAlMOHAPHBIX KIETOYHBIX MOMYJSIHIX, perapaTUBHAs
perenepanus. KoMneHncaTopHO-IpUCIOCOOUTENbHBIE U a/IallTAllMOHHBIE U3MEHEHUS! TKaHEH, UX
npeaenbl Gusnonornyeckas U pernapaTuBHas pereHepamus Ha KJI€TOYHOM YPOBHE: CYIIHOCTh U
MexaHu3Mbl. BHyTpukierouHas perenepanusa. OOImas xapakTepUCTHKa M OHMOIOTHYECKOe
3HaueHHEe. TKaHU KaK CUCTEMBbI KJIETOK M MX IPOU3BOAHBIX - OJUH U3 UEPAPXUUYECKUX YPOBHEH
opranuszanuu >xuoro. Kierku kak Beaylue 3jeMeHThl TKaHW. HekieTouHble CTpYKTyphl —
CHUMILJIACTBl M MEXKJIETOYHOE BEIECTBO Kak Mpou3BOAHbIE KieTOK. CuHuutuu. [lonsarue o
KJIETOYHBIX monymsanusax. Kierounas mnonyiasiuus (KI€TOYHBIA THM, JUQQPEpOH, KIIOH).
Craruyeckasi, pacryiuas, OOHOBISIOIIASCS KJIeTOUHble Homynsuud. CTBOJIOBBIE KJIETKH U UX
cBoiicTBa. JlerepmuHanmst U quddepeHranus KIeTOK B PsAAY IOCIEI0BATEIbHBIX ICICHH,
KomMMuTHpoBanue  noteHuuid. Juddeponsl.  TkaneBblt  Tum, TeHe3  (TUCTOreHeE3).
3aKOHOMEPHOCTH BO3HMKHOBEHHUS W IBOJIIOIIUU TKaHEH, Teopuu napaienn3Ma A.A. 3aBap3uHa
u nuBepreHTHOM sBomtonuu H.I'. XjonwHa, MX CHHTE3 HAa COBPEMEHHOM YPOBHEM pPa3BUTHS
Hayku. [[puHIHIEI KTaccuuKanum TKaHeH.

Pa3znen 2. COBpeMeHHbIe METOANIECCKHUE ACIIEKTHI H3YYCHUHA KIICTKHU
H KJIC€TOYHBIX ITPOLIECCOB

Tema 5. Memoouueckue ocHO8bl u3yueHus MopGo@dYHKYUOHANbHOU OPAHUZAYUU KTIETMOK

.HGKI_[I/IH 5. MOJ'ICKy.TI}IpHBIe, HUMMYHOJIOTUYECKUC U @mnonomqecm/le ACIICKThI U3YYCHUA
KJICTOK MHOTOKJICTOYHBIX U OJJHOKJICTOUYHLIX OPraHU3MOB B HOPME U MMATOJIOTUH

[TpakTueckoe 3ansrue 5. CBeroBas Mukpockomnus. OnTuyeckass CUCTEMa MHKPOCKOIA.
OOue npuHOMIBI co3gaHus u3o0paxeHus. [lpuHunun nondopa okynaspa K OOBEKTHBY.
Ummepcust. YucnoBas aneprypa. Paspemaromas cnocoOHOCTh MHKpPOCKOMA. Y BEIUYEHHE
Mukpockona. Ilone3noe yBenndenne Mukpockomna. Metos (a30Bo-KOHTPACTHONH MHUKPOCKOIHUH.
WUnTtepdepeHinoHHass ~ MUKPOCKOIIHSL. [Tonspuzanmonnas  MuKpockonus.  Merox
¢iyopucLeHTHOH MuKpockonuu. Meros MMMyHO(uIyopecueHIMH. [loHsATHE TMCTOXUMHU U
UMMYHOTHCTOXMMHMH. Meton paauoasrorpapuu. OOmme npuHOUOB MeTona. M30Tombl.
dotosmybcus. MexaHM3M TOJYy4EHHMsS CKPBITOrO H300pakeHHs. MeToa  3JIeKTpOHHO-
MHUKpPOCKONIUYECKON  panuoaBTorpaduu. TpaHCMUCCHOHHAs 3JIEKTPOHHAas MHUKPOCKOIHS.
OCHOBBI KOHCTPYKLMH 3JEKTPOHHOrO0 MHKpockomna. IIpuHiun pabGoThl  3JIEKTPOHHOTO
MuKpockona. [loaroroBka Marepuana K  HCCIEAOBAaHUIO METOJOM  TPAHCMHUCCHOHHOM
NIEKTPOHHOM MHUKpockonuu. CkaHUpyromas 3JeKTpoHHas MuKpockonus. Iloaroroska
MaTepuana K ucclefoBaHuio. MeToa HambuieHus. MeToJl HeraTUBHOTO KOHTPAaCTHUPOBAHUS.
Meton ~ 3aMoOpaXMBaHUSA-CKaIbIBAaHUA.METOOBI  MOJIEKYJISIDHO-TEHETHUECKOTO  aHalu3a
WHAVBUAYAJIbHBIX  KJIETOK. Meroapl Bu3yanu3auMd (B YaCTHOCTH, TPUKU3HEHHOMN)
BHYTPHUKJIETOUHBIX IPOLIECCOB C BBICOKUM Pa3pelIEHUEM.



Tema 6. Memoowl Kynbmueuposamus Kiemox

Jlekuust 6. PereneparuBHass MeauuuHA: (QyHIaMEHTAJIbHBIE OCHOBBI M KIMHHYECKHUE
nepcrektuBbl.  Mcropus  pasButus. CoBpeMeHHblE  JocTHkeHMs. ['eHHas — Tepamnus.
KyneTuBupoBanue kiaeTok. [Ipumeps! HCTIONb30BaHUs B OMOMEAUIIMHCKUX UCCIICIOBAHUSAX.

o [Ilpaktuueckoe 3aHATHE 6. KIIOYEBBIE METOABl HAYYHBIX HCCIEIOBAHUHA B
pereHepaTuBHON OMOMEIUIINHE;
o Hayuarcs uaTepnpeTHpOBaTh PE3yNIbTAaThl HAYYHOH pabOTHI M OLICHUBATH TPUMEHUMOCTD
MOJIy4aeMbIX 3HAHUI HA PAKTUKE;
e OzHakoMATCA C CYHIECTBYIOIIMMH TEHICHUUSAMH B cdepe BHEApEHUs pa3paboTok
pereHepaTuBHON OMOMEIUIIMHbI
Metoapl KyJIbTUBMpPOBaHMS KiIE€TOK. KyiabTUBUpPOBaHHME JKMBOTHBIX KIJIETOK. THIIBI
KYyJIbTypaJbHbIX CUCTEM. MOHOCIIONHBIE KynbTypbl. CyClIEH3MOHHBIE KYJIbTYpbl. [IuTarenbubie
cpenpl. KneTouHbli UK ¥ IUKII POCTa KYJIbTUBUPYEMBIX KUBOTHBIX KIIETOK.

Tema 7. Ocroebl K1emouHblX MEexXHOI02UL

Jlexuusa 7. KierouHble TEXHOJOTMM KaK OCHOBa Ul pPa3pabOTKU TepaneBTHUYECKUX
HOJXO/0B JUIsSl JIEYEHHs paziauuHbIX natojoruid. Co3laHue KIETOUHBIX MOJENEH pa3IMuHBIX
3a00J1€BaHUi, B TOM YHCJIE HACJIECTBEHHBIX.

IIpakTnueckoe 3ansitue 7. MOJEKyIsIpHbIE OCHOBBI HACIIEICTBEHHOCTH M U3MEHYMBOCTH.
Monekynspusie Oone3nu. IlpuumHbl, MexaHU3MbI, pe3ynbTartl MyTanuil. [loHsTHEe WU
Kiaccudukanus MmyrareHoB. Kimaccudukamust MmyTanuii. Pemaparus TeHeTHIeCKoro Marepuarna.
Myranuu kak npuyrHa MOJEKyIsapHbIX Oonesneit. Knaccudpukanus Mb, yacrora Mb, noaxoast
k guarHoctuke MDbB. HacnenactBennbie 00Jie3HM € HECTAaHIAPTHBIM THUIIOM HAacCJI€IOBAHUS.
Dkcnpeccusi TEHOB B Mpollecce OuocuHTe3a Oenka U ee perynsuus. Kiaccudukanus reHos.
I'enernueckuii koa u ero cBoiicTBa. LluTomnazmarnyeckass HacaeACTBEHHOCTh. KonupoBanue u
peanusanusi HaciencTBeHHOW uHpopmanuu B kietke. KomoBas cuctema JIHK. benku —
HETOCPEICTBEHHBIEC MPOIYKTHI U PEAIM3aTOPhl TeHETHYECKON nHpopManuu B kiieTke. CTpoeHue
reHa y TpPOKApUOT M JyKapuoT. OKCIpeccuss TeHOB B Tpollecce OnocuHTe3a Oenka:
TPAHCKPUIILINS, TTPOLIECCUHT M TPAHCIAIMA. Perymsius sKCpecuy TeHOB y TIPOKapHoT (MOIeTh
OTIEpOHA) U y DYKApUOT (MOAENb TpaHCKpunToHa). @eHoMeH craiicunra. ['unoresa “OnuH ren
— oauH (epMEHT’ U €€ COBpEeMEHHas TPaKTOBKa. MyJbTHMEpHasl opraHu3anus OCIKOB M HMX
HACJIeIOBaHKE Ha IpUMEpE III00MHA U TIOOMHOBBIX TeHOB. OHKOTeHBI. ['eHHas HHKEHepus.

Tema 8. BuoqubopmamuquKud AHAIU3 U mamemamuiecKkoe Man]ZMPOSGHue KjlemKu u
KJ1emoOYHblX npoyeccoes

Jlexuus 8. Maremarudeckass Ouosiorus ¥ OuoMHpOpMATHKa — Kak HOBOE Hay4dHOE
HafpaBJIeHUEe, OPUEHTHPOBAHOE Ha pEILICHHME 3aJaud U3y4eHHs OHOJOTMUYECKHMX OOBEKTOB C
MOMOIIbI0 MH(GOPMALIMOHHBIX TeXHOJOrui. Pa3paboTka MaTeMaTHUYEeCKUX METOJIOB U3YYEHHUS U
aHalu3a KJIETOK W OpraHeiljl, MOJAETHPOBAHMS OHOJOTMYECKHMX CHCTEM U MpPOIECCOB, H
COOTBETCTBYIOILIETO MHCTPYMEHTApHsi, B TOM YHCJIE: METOAOB BH3yalu3alud (B YacCTHOCTH,
NPWKU3HEHHOM) BHYTPUKIIETOYHBIX MPOIIECCOB C BHICOKUM pa3pelieHHeM, METOA0B 00pabOTKU
UMUDKEH OTIENbHBIX KIETOK M OOJIBIIMX MOMYJISIHNM, METOIOB MOJEKYJISIPHO-T€HETHUYECKOTrO
aHaJIM3a UHIUBUIYAIbHBIX KJIETOK, IPYTrUX METOJIOB.

[TpakTueckoe 3anarue §. JlMCKyccusi Ha TEMBI: CO3JaHHE MAaTEMaTHYECKHX MOAENEH
(GYHKIIMOHUPOBAHUSI OPTaHEesT U KJIETKH B 11eJIoM. Moienu BHYTPUKIETOYHOM U MEKKJIETOUHOM
nepeaay CUrHajaoB. MaremMaTuyeckoe MOJeTUPOBaHHUE PETYIISIMU (PYHKIMOHUPOBAHUS KIETKH.



MogenupoBanie CTPYKTypbl M OCHOBHBIX MEMOpaHHBIX IpoleccoB. MozenupoBaHue
MPOHUIIAEMOCTH U BO30YAMMOCTH KJIETOYHBIX MeMOpaH. MojenupoBaHHE CHUCTEM KOHTPOJIS
OHTOTreHe3a. MoieTMpoBaHue MPOIECCOB ACTICHHUS M POCTa KIIETOK, MU depeHuanuy TKanel u
Moporeneza ocobu. MojenupoBaHue MPOIECCOB (PU3NOJIOTUYECKON aJanTalid U CTapeHHs
opranusMa. VICKYCCTBEHHBI MHTEIUIEKT M LU(GPOBBIE METOABI B HW3YUYCHHH KJIECTOYHBIX W
BHYTPUKJIIETOUHBIX MporueccoB. [Ipumepbl co3laHusi KIETOYHBIX MOJIEJeH  pa3iMyYHBIX
3a00JI€eBaHUM, B TOM YHCJIE HACIEACTBEHHBIX.

4. OueHOYHbIE CPeICTBA I TEKYIIero KOHTPOJSI YCIHEeBAeMOCTH, MPOMEKYTOUYHOM
aTTecTallM{ M0 UTOraM OCBOEHHSI T CHUILIHHBI (MOIYJIN).

@opMbl M BUABI KOHTPOJSA 3HAaHUHW AaclUPAaHTOB, NPEIYCMOTPEHHBIE IO JaHHOU
JUCLUILINHE!

TEKYIUI KOHTPOJIb;

IPOMEXKYTOUHAs aTTecTalus (3a4eT, KaHIUAATCKUNA SK3aMEH).

Kpumepuu nonyuenus 3auema no oucyuniume (Mooymio):

- OIIGHKa «3a4TECHO» CTaBUTCS, €CIM OOY4YalONIMICsS BBIOJHWI HE MEHEE IOJOBHHBI
ayJIUTOPHBIX KOHTPOJIBHBIX pPabOT, MOMAIIHUX 3aJaHUW, JOKIAJ0B, OTBETHJ Ha IIOJOBHHY
BOIIPOCOB K 3a4€Ty;

- OIICHKA «HE 3a4TEHO» CTABHUTCS, €CIM OOYYAIOUIUICS BBIMOJHUI MEHEE ITOJIOBUHBI
AyJUTOPHBIX KOHTPOJIBHBIX Pa0OT, MOMAIIHUX 3aJIlaHHH, JOKJIAJ0B, HEC OTBETWJI HA IMOJIOBUHY
BOIIPOCOB K 3a4eTy.

Kpumepuu sx3amenayuonnoil oyenku:

- JUIS OLICHKH «OTJIMYHO» - HAIMYHE TIyOOKUX W HMCUEPIBIBAIONINX 3HAHUH B 00BEME
IPOIIEHHOTO MPOrPaMMHOT0 MaTepualia MPaBHJIbHBIC U YBEPCHHBIC ICHCTBHSI 110 TIPUMEHEHUIO
MOJTyYCHHBIX 3HAHWK Ha MPAKTHUKE, TPAMOTHOE M JIOTUYECKH CTPOWHOE W3JIOKEHUE MaTepuaia
IIPU OTBETE, 3HAHUE JIOTIOJIHUTEILHO PEKOMEHIOBAHHOM JIMTEPATYPHI;

- JUISL OICHKH «XOpOIIO» - HAJIUYHE TBEPJAbIX M JOCTATOYHO TIOJHBIX 3HAHHUM
MPOrpaMMHOTO MaTepHalia, He3HAuWTEeNbHBIE OIIMOKH MPH OCBEUICHUH 3a/laHHBIX BOMPOCOB,
MIPAaBWJIBHBIC ICHCTBUS TI0 TPUMEHECHUIO 3HAHUN Ha MPAKTHKE, YETKOE N3JI0KEHUE MaTepHalIa;

- JUJIA OUEHKH «yIOBJIETBOPUTENHHO» - HAIU4YMe TBEPAbIX 3HAHUNA TMPONIEHHOTO
MaTepuana, W3JI0KCHHE OTBETOB C ONIMOKaMH, YBEPEHHO HCIPABISIEMBIMU  TIOCIIE
JOTIOTHUTETIFHBIX BOIIPOCOB, HEOOXOAMMOCTh HABOJSIIIUX BOIPOCOB, MPABUJIbHBIE IEHCTBUS 1O
MPUMCHECHHIO 3HAHWI Ha TIPAKTHKE;

- ISl OUEHKU «HEYAOBIETBOPUTENHHO» - HalW4yhe TpyObIX OIHUOOK B OTBETE,
HETIOHMMAaHWEe CYIIHOCTH HM3JIaraeMOro BOIPOCa, HEYMEHWE NMPUMCHITh 3HAHUS Ha IPAKTHKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIOMOJHUTENbHBIE U HABOJSAIIUE BOIIPOCHI.

4.1. IIpumepHbIi IEpEYEHb BOIIPOCOB K 3a4YETY

1. IlpenMeT ¥ 3a7auMl KIETOYHOI OHONOTrUHM, €€ 3HaueHHE B CHCTEME OMOJIOTMYECKUX U
MCIUIUHCKUX HAYK.

2. OCHOBHBIE TIOJIOKEHUS KIIETOYHOW TEOPUU HAa COBPEMEHHOM 3Talle Pa3BUTHS HAYKH.

3. IloHsaTHEe O KJIETKE, KaK OCHOBHOM €IMHHIIE XMBOTO. HekneTouHble CTPYKTYphl Kak
IIPOU3BOIHBIE KIIETOK.

4. O0mmii TUTaH CTPOEHUS KJIETOK DYKApUOT: KIIETOYHas 000JI0YKa, IUTOIIa3Ma, SIpo.
B3anmMocBs3b hopMBbl M pa3MepoB KJIETOK ¢ UX (DYHKIIMOHATBHON CIeUaIN3alUueH.

5. buonoruueckas MeMOpaHa Kak OCHOBa CTpOeHMsI KieTkH. CTpoeHHe, OCHOBHBIE
CBOWCTBA U (DYHKITHH.



6. IloHATHEe O KOMHApTMEHTAIM3ALMU KIETKH H €€ (YHKIHMOHAIBHOE 3HAYCHHUE.
Knerounass o6Gomouka. Bremnsisi kimerouHas (mmasmarmueckasi) MemOpana. CTpyKTypHO-
XUMHYECKHE 0COOCHHOCTH.

7.  XapakTepuCTHKa  HaaMeMOpaHHOTO  (TJIMKOKaJIMKCA) W  HOAMEMOpaHHOTO
(kopTUKanmbHOTO) cjod. Mopdoaornueckasi XapakTepUCTUKa W MEXaHM3Mbl OapbepHOH,
PELENnTOPHON U TPAHCTIOPTHOM (PYHKITHH.

8. B3anMocCBA3b I1a3MaTHUECKOM MeMOpaHbl HaJl- U IOJAMEMOPAHHOIO CJIOEB KIETOYHOU
obosouku B mponecce (GyHkuoHUpoBaHUA. CTPYKTypHblE M XHMHUYECKHE MEXaHHU3MBbI
B3aUMOJICUCTBUS KIIETOK.

9. Crneumanu3upoBaHHbIE CTPYKTYPbI KIETOYHONH OOOJIOUKH: MUKPOBOPCHUHKHU, PECHUYKH,
0azanpHble HHBaruHauuu. VX crpoeHue u GyHKIuM.

10. OOmas XxapakTEPUCTHKAa MEXKKJICTOYHBIX B3aUMOJICHCTBUN. MEXKIETOUYHbBIC
coeIMHEHHUS (KOHTAKTBI): IPOCThIE KOHTAKThI, COEAMHEHUS TUIIA 3aMKa, IUIOTHbIE COCIUHEHMUS,
JIECMOCOMBI, I11€JIEBUIHBIE KOHTAKThI (HEKCYChI), CHHAIITUYECKHUE COEAUMHEHHSI (CHHAIICHI).

11. I'manomnnasma. PU3MKO-XMMHYCCKHE CBOMCTBA, XMMHUUYCCKHI COCTaB. YdacTHE B
KJIETOYHOM MeTa0o0JIu3Me.

12. Opranemnsr (opranounsl). Omnpenenenue, kinaccuduramuu. OpraHeuibl OOIIEro u
CHeLMaNIbHOT0 3HaueHHUsl. MeMOpaHHbIEe U HeMEMOpPaHHbIE OPTraHeIIbl.

13. Oupomnasmaruyeckass ceTb. CTpoeHME M (QYHKUMU TPaHYJISIPHOM U IUIagKoi
SHJOIUIa3MaTHUeCKOW ceTH. (OCOOEHHOCTH CTpPOEHHMsT B 3aBUCUMOCTH OT CHeUU(pUKU
METa0OJIMUECKUX MPOIIECCOB B KIIETKE.

14. Kommekc [Nonpmxku (rutactunyareiii komruiekc). Ctpoenue u ¢yakiuu. Ero pons B
BBITTOJIHEHUH JKEJIE3UCTHIMU KJIETKAMU CEKPETOPHOW (DYHKIMH, B XMMHUYECKOH MOAM(HUKAININ
HOCTYNAIOMIUX OENKOB.

15. JImzocombl. CtpoeHue, Xxumudeckuii coctaB, (pyHkmuu. [loHATHE O TEPBUYHBIX U
BTOPHUHBIX JIU30COMaXx, 00 ayrodarocomax u rerepoarocomax.

16. Ilepokcucomsl. CTpoeHHEe, XUMHUUECKUI COCTaB, (PYyHKIINH.

17. Mwutoxonnpuu. Ctpoenue, ¢ynkuuu. IlpeacraBienue o006 aBTOHOMHOH cucteme
CUHTe3a Oenka.

18. Oco0eHHOCTH MHUTOXOHAPHAIBHOIO ammapara B KJIETKaX € pPa3IMYHbIM YPOBHEM
OMOPHEPreTHUECKHUX MPOIIECCOB.

19. Pubocomsl. CTpoeHune, XUMHYECKUI COCTaB, (DYHKIIMH.

20. Ilomstne o mnonucomax. Posnb CBOOOIHBIX U CBSI3aHHBIX C MeMOpaHamMH
HHJIOMIA3MATHYECKON ceTH puOOCOM B OMOCHHTE3€ KIETOUHBIX OEJIKOB.

21. lentpuonu. Ctpoenue u pyHKINU B HEAETAIMIEMCS Ap€e U IPU MUTO3E.

22. CtpyKTypHBIe GUOPHILISIPHBIE CTPYKTYPbI LIUTOILIA3MBI. [MuTockener, ero poib
B PETYJISLUN BHYTPUKIIETOYHBIX MPOIECCOB. J[BUKEHUE KIETOUHBIX OpraHell U KJIETOK.

23. MuopubdpuLIb, MUKPOBOPCUHKH, PECHUYKH, KI'YTHKH. CTpoeHHe U (hyHKIIMOHATIBHOE
3Hau€HUE B KJIETKaX, BBIMOJIHIIONIMX CHeHalIbHble (QYHKIUU.

24. Bxmouenus. Onpenenenue. Knaccudukanus. 3HaueHne B )KU3HEAEATEIBHOCTH KIIETOK
u oprann3ma. CTpoeHHe U XUMHUYECKUH COCTaB PA3JINYHBIX BUI0B BKIIFOUEHUH.

25. Ponb siapa B XpaHEeHMH U Iepejade TeHeTHUecKol MH(opManuu 1 B CHHTE3e Oelnka.
dopma U KOJIMYECTBO SAEP.

26. Ilonsarue o saaepHo-muroruiazmMaTrudeckoM (SA11O) otHomernn. O0muMiA TIaH CTPOSHUS
uHTep(dazHOro Aapa: anepHas 000104Ka, KapHoIuia3mMa (HyKiIeoIiasmMa), XpoMaTHH, SIPbIIIKO.

27.  OcobenHocTd  OWONOTMM  TpPaHC(POPMUPOBAHHBIX  KIETOK.  MeXaHU3MBbI
TpaHchopmMaIiu.

28. Kapuomnnaszma (Hykieomiazma). OU3NKO-XUMUYECKUE CBOMCTBA, XUMUYECKHUM COCTaB.
3HaueHUE B KU3HENEATEIbHOCTH s/Ipa.

29. XpomatruH. CTpyKTypHO-(QYHKIMOHAIbHAs W TPOCTPAHCTBEHHAs OpraHU3alus
XpOMOCOM, HMX pEOpraHu3alus B XOJi€ JBOJIOLWH, B OHTOI€HE3e U B XOJ€ KJIETOYHOU
T hepeHIMPOBKH.



30. IlonATue 0 HyKJIEOCOMaX; MEXaHNW3M KOMITAKTHU3AaLUU XPOMATUHOBBIX (pUOPUILIL.

31. Snppeimko. SOpelko Kak MOpoOU3BOJHOE XpoMocoM. [loHsTHE O SAPHIIIKOBOM
OpraHu3aTope.

32. CuHTeTHYyecKHe TIpolecchl B KieTke. AHabonmm3M U kKatabonusMm. I[lonstue o
CEKPETOPHOM LIUKJIE; MEXaHU3MBbI IIOTJIOIICHUS U BBIIEICHUSI IPOJIYKTOB B KIIETKE.

33. Bayrpukierounas pereneparus. O0miast XxapakTepucTiKa 1 OMOJIOrHYecKoe 3HaUeHue.

34. MexXKJeTouHas CUTHAIN3alusl.

35. Peakuus KJIETOK Ha BHEIIHUE BO3JICUCTBUA. PelenTopHbIE CHUCTEMBbI KIIETKHU.
CrpykTypHbIe B (PYHKIIMOHAIBbHBIE N3MEHEHHS KJIETOK U OTACIbHBIX KJIETOYHBIX KOMIIOHEHTOB B
Ipoleccax peakTUBHOCTHU U a/lalTaliu.

36. KilerouHble MexaHM3Mbl pEIUIMKALMKA M penapauudd. MeXaHu3Mbl peryisiuuu
npoaudepannu, 1uphepeHUrPOBKH, TPOrPaMMUPYEMON KIETOYHONH CMEPTHU U CTAPEHUS KIIETOK
B HOpME U IIpU NaTOJIOTHSIX.

37. Knetounslii iukJ. Ero KOHTPOJIb U peryJisiius.

38. buonornyeckoe 3HaueHne MuTo3a. MexanusMm. [IpeoOpa3oBaHue CTPYKTYpHBIX
KOMITOHEHTOB KJICTKH Ha Pa3IMYHBIX ATalax MUTO3A.

39. Ponp KJIETOYHOrO IIEHTpPa B MHUTOTMYECKOM JeJIeHUU KiIeTok. Mopdonorus
MUTOTUYECKUX XPOMOCOM.

40. Dupomuro3. Onpenenenne NoHATHSA. OCHOBHBIE (DOPMBI, OMOJIOTHYECKOE 3HAYCHUE.
[TonsiTHe O MIOUIHOCTH KIIETOK.

41. Ionunionaus; MEXaHU3MbI 00pa30BaHUS MOJIUIIOUIHBIX KJIETOK (OHOSAIEPHBIX,
MHOTOSIIEPHBIX ), (PYHKIIMOHAIEHOE 3HAUEHUE ITOTO SIBJICHHUS.

42. Meiio3. Ero mexanm3sm u Owuonormdeckoe 3HaueHHe. MopdodyHKInOHATHHAS
XapaKTepUCTHKA.

43. T'ubenp knerok. JlereHepanus, HeKpo3. OnpenercHue MOHATUS U €r0 OUOJIOTHYECKOES
3HAaYCHHE.

44. AmnonTo3 (3amporpamMmmupoBaHHasi TuOenb KJIeTok). OmnpeneneHue IMOHATUS U €ro
OHOJIOTHYECKOe 3HAYCHHE.

4.2. [IpuMepHbIil TepeyeHb JT0KJIAZ0B, HAYYHBIX 0030pOB C Mpe3eHTanuen

1. Mopdonoruyeckas olieHKa OKCHJIATUBHOT'O CTPECCa M aHTHOKCUIAHTHOMN 3allUThI;

2. HoBble Mapkepbl CTapeHus KIETKU;

3. CoBpeMEHHBIE MapKEPHI TOPAKEHUS COEAUHUTEIbHON TKAHU;

4. MexaHu3Mbl pa3BUTHS BOCIAJIUTEIBHON pEeaKIIMU, XPOHUUYECKOTO BOCTIAJICHHUS;

5. CoBpeMeHHOE IUTOJIOIMYECKOe M MUKPOCKOITMUECKOe 000pYJOBaHUE U OCHAIIIEHUE
HAy4YHO-UCCIIEI0BATENbCKOM J1abopaTopui;

6. 3nauenue /IHK n PHK B pazsutun natonoruii.

7. PenientopHbie PYHKITUU TTa3MaJIEMMBI.

8. MexaHu3MBI s,IEPHOTO HKCIIOPTa U UMIIOPTA.

9. MonexynspHble MEXaHU3MBI [T€pe/ladll CUTHaJIa: OCHOBHBIE IYTH MEKKJIETOYHOU
CUTHAJIM3aLUH.

10. MonekynspHble MEXaHU3MbI MyTareHe3a. T paHCTeHHBIE TECT-00bEKTHI.

11. MexaHnu3Mbl aKTUBALlMN OHKOT'€HOB.

12. KiteToyHEIE TEXHOJIOTUU B MEIUIINHE.

4.3 IIpuMepHBIii IepedeHb BOIIPOCOB K IK3aMEHY
1. TlpenmeTr u 3ama4m KJIETOYHOW OWMOJIOTHH, €€ 3HAYCHHE B CHCTEME OMOJIOTHYECKUX U

MEJULUHCKUX HayK.
2. OcHOBHBIE TIOJIO’KEHUS KJIETOYHOW TEOPUHU Ha COBPEMEHHOM 3Talle pa3BUTHS HAYKU.



3. TlonsATHE O KIETKE, KaK OCHOBHOH €MHMIIE >KMBOro. HekiieTouHble CTPYKTYpBI Kak
IPOU3BOJIHBIE KJIETOK.

4. O0muMil MiIaH CTPOEHUsl KJIETOK 3YKApUOT: KJIeTO4YHas 000JI0YKa, LMUTOILIa3Ma, SIApO.
B3anMocBsi3b GOpMBI U pa3MepoB KIETOK € UX (YHKLIHMOHAIBHOH clieruanu3anuen.

5. buonormueckass MeMOpaHa Kak OCHOBa CTpoeHHs KieTku. CTpoeHue, OCHOBHBIC
CBOWCTBA U (DYHKIIMH.

6. IloHaTHe O KOMIApTMEHTAIM3ALMU KIETKH H €€ (YHKIHMOHAIBHOE 3HAYCHHE.
Knerounas oOosouka. BHemHss kierouHas (masmaruyeckas) MemOpaHa. CTpyKTypHO-
XUMHYECKHE 0COOCHHOCTH.

7.  XapakTepuCTHKa  HaaMeMOpaHHOTo  (TJMKOKaJIMKCAa) W HOJAMEMOpaHHOTO
(KOPTUKAIBHOTO) CIIOSI.

Mopdonoruueckass XapakTepUCTHKa M MEXaHM3Mbl OapbepHOM, pelenTopHOH U
TPAHCHOPTHOHN (PYHKITHIA.

8. BzaumocBaA3b miiazmaTuyeckoil MeMOpaHbl HaJ- U MOJAMEMOPAHHOIO CJIOEB KJIETOYHOM
obomoukn B mporecce (yHKnuoHUpoBaHUA. CTPYKTypHBIE M XHMHYECKHE MEXaHHU3MbI
B3aUMO/ICHCTBUS KIIETOK.

9. Cnenuanu3upOBaHHBIE CTPYKTYPhI KICTOYHONW OOOJIOYKU: MHUKPOBOPCHUHKH, PECHUYKH,
6a3anpHble MHBaruHauuu. VX crpoeHue u pyHKIUH.

10. OOmas XapaKkTEepHCTHKA MEXKKICTOYHBIX B3aUMOJCUCTBUNA. MEXKIIETOUHBIC
COEMHEHUS (KOHTAKThl): MPOCThIe KOHTAKThI, COSAMHEHHsI TUIIA 3aMKa, IUIOTHbIE COEIMHEHHUS,
JIECMOCOMBI, IIE€JIEBUIHBIE KOHTAKThI (HEKCYChI), CHHAITUYECKUE COEIMHEHUS (CUHAIICHI).

11. I'manomuasma. PU3MKO-XUMHUYECKHE CBOMCTBA, XMMMYECKHHM cocTaB. YuacTHe B
KJIETOYHOM MEeTadoI13Me.

12. Opranemnsl (opranouasl). Onpenenenue, kinaccupukanuu. OpraHeiibl O0IMIET0 U
cHeluaibHOro 3HaueHus. MemOpaHHble 1 HEeMEMOpaHHbIE OPraHEIUIbI.

13. DOupomnasmaruyeckass ceTb. CrpoeHue u GYHKIUH TPaHYISIPHOW H  TIAAKON
SHIOMIa3MaTHYeCKOod ceTh. (OCOOCHHOCTH CTPOCHHS B 3aBUCHMOCTH OT  CIEHU(BHUKH
METa0O0JIMUECKUX MIPOLIECCOB B KIIETKE.

14. Kommekc [Nonpaxku (mumactuHyarsiii komiuiekc). Ctpoenue u ¢pyHkuuu. Ero pons B
BBITTOJIHEHUH JKEJIE3UCTHIMU KJIETKAMU CEKPETOPHOM (YHKIMH, B XMMHUYECKOM Moaudukanuu
MOCTYMNAOMIMNX OENKOB.

15. JImzocombl. CtpoeHue, XuMuueckuil coctaB, (pyHkiuu. [loHATHE O NMEPBUYHBIX U
BTOPUYHBIX JIN30COMax, 00 ayrodarocomax u rerepodarocomax.

16. Ilepokcucomsl. CTpoeHHe, XUMHUECKUI cOCTaB, (YHKILIUH.

17. Muroxonapuu. Ctpoenue, ¢yHkuuu. I[IpeacraBneHue 00 aBTOHOMHOM CHCTEME
CHHTe3a OenKa.

18. OcobeHHOCTH MHUTOXOHJPUATIBHOTO ammapara B KIETKAaX C pa3IU4yHbIM YpPOBHEM
OMO’HEPreTHUECKUX MPOLIECCOB.

19. Pubocomsl. CTpoeHHne, XUMHUUECKUN COCTaB, (DYHKIUU.

20. Tlonstne o mnomucoMax. Poib CBOOOJHBIX M CBA3aHHBIX C MeMOpaHaMmu
HBIOTIA3MATHYECKOM CETH pOOCOM B OMOCHHTE3€ KIETOYHBIX OEITKOB.

21. Uentpuonu. CtpoeHue u GyHKIUU B HEACIAIIEMCS SApe U IPU MUTO3E.

22. CTpyKTypHble pUOPHILISPHBIE CTPYKTYPBI IUTOIIIA3MBI. [{urockener, ero poib
B PETYJISILIUN BHYTPUKIIETOYHBIX MPOLIECCOB. J[BUKEHUE KIIETOUHBIX OpraHell U KJIETOK.

23. MuoguOpuiisl, MUKPOBOPCUHKH, PECHUYKH, KT'yTUKH. CTpoeHue u PpyHKIMOHAIbHOE
3Ha4YeHHE B KJIETKAX, BBIMOIHSAIONIIMX ClIeHUaNbHbIe (YHKIIHH.

24. Bxurouenusi. Onpenenenve. Knaccudukanus. 3HadeHHe B )KU3HEAEATEIbHOCTH KIETOK
u oprann3ma. CTpoeHHE U XUMHUYECKUI COCTaB PA3JINYHBIX BUI0B BKIIFOUEHUH.

25. Ponb siapa B XpaHEeHMM M Iepeadye reHeTHYecKor MH(opMaluu U B CUHTE3e Oenka.
@dopma 1 KOJIMYECTBO SAEP.

26. Ilonsarue o aaepHo-nuroruiazmatuueckoM (AL1O) otHomennn. O0muit I1aH CTpoeHUs
uHTEepGa3zHOro sAApa: siiepHas 000JI04Ka, KaproIuia3Ma (HyKJIeoIia3Ma), XpOMaTHH, SIpPbIIIKO.



27.  OcobenHoctd  OWONOTMM  TPAaHC(POPMUPOBAHHBIX  KJIETOK.  MeXaHU3MBI
TpaHchopMaIuu.

28. Kapuomnasma (Hykieoruiazma). @U3NKO-XUMUUYECKUE CBOMCTBA, XUMUYECKUM COCTaB.
3Ha4YEHHE B )KU3HEACATEIBHOCTH S/Ipa.

29. XpomaruH. CTpyKTypHO-(QYHKIIMOHAJIbHAsE W TPOCTPAHCTBEHHAS OpTaHU3AIUS
XpOMOCOM, HMX peOpraHu3alus B XOJ€ 53BOJIIOIMH, B OHTOTE€HE3€ M B XOJ€ KIETOYHOU
¢ GepeHITMPOBKH.

30. ITonsiTHE O HYKJIEOCOMAX; MEXaHNW3M KOMITAaKTU3AIIMH XPOMATHHOBBIX (GUOPHILI.

31. Sppeimko. Sapelmko Kak Mpou3BOgHOE XpoMocoMm. [loHsiTHE O SAPHIIIKOBOM
OopraHu3arope.

32. CuHreTHueckue mpoIecchl B KieTke. AHabomm3Mm u katabomusm. Ilomsite o
CEKPETOPHOM LIUKJIE; MEXAHU3MBI MOTJIOLIEHHUS U BBIACIICHHS IPOAYKTOB B KIIETKE.

33. BuyrpukierouHas pererepanus. OO1as xapakTepuCcTUKa U OMOJIOTMYECKOe 3HAUCHHE.

34. MexXKIeTouHas CUTHAIN3aLusl.

35. Peakuus KJIETOK Ha BHEIIHME BO3JAEHCTBUs. PelenTopHble CHCTEMBI KIETKH.
CrtpykTypHbIe U (yHKIIMOHATIbHBIC U3MEHEHHUS KIETOK U OTAEIbHBIX KJIECTOYHBIX KOMIIOHEHTOB B
npoleccax peakTUBHOCTHU U aJlaliTal[|H.

36. KunerouHble MeXaHU3Mbl pEIUIMKAUMUM W pernapauud. MexaHu3Mbl pPeryisinuu
nposmpepannu, 1updHepeHIupOBKH, TPOTPAMMUPYEMOI KIETOYHON CMEPTH M CTApEHUS KIETOK
B HOPME U IIPU MATOJIOTHUSIX.

37. Knerounslil uukii. Ero KOHTPOJIb U peryssiiusi.

38. buonornyeckoe 3HaueHue MuTo3a. MexanusMm. IIpeoOpa3oBaHue CTPYKTYpHBIX
KOMIIOHEHTOB KJIETKU Ha Pa3JIMYHbIX ATalax MUTO3A.

39. Ponp KJIETOYHOrO IIEHTpa B MHUTOTHYECKOM JelieHWu KieTok. Mopdonorus
MUTOTUYECKUX XPOMOCOM.

40. Dunomutos. Omnpenenenue noHATUS. OCHOBHBIE (OPMBI, OMOIOTHYECKOE 3HAUCHUE.
[ToHsITHE O TVIOUIHOCTH KJIETOK.

41. INonumionaus; MEXaHU3MbI 00pa30BaHUS MOJIUIUIOUIHBIX KIETOK (OJHOSAIEPHBIX,
MHOTOSIIEPHBIX ), PYHKIIMOHATILHOE 3HAUEHUE 3TOTO SIBICHHUS.

42. Meiio3. Ero mexanu3sm u Ouonormyeckoe 3HaueHHe. MopdodyHKIHOHATBHAS
XapaKTEepUCTHKA.

43. I'ubens kierok. Jlerenepauus, Hekpo3. Onpenenenue MOHATHS U €ro OHOJOTHYECKOoe
3HauEHUeE.

44. Anonro3 (3amporpaMMHpoBaHHas ruOenb Kierok). OmpeneneHue MOHATUS U €ro
OHOJOTHYECKOe 3HAYCHHE.

45. TkaHM KaK CUCTEMBI KJIIETOK U HUX IPOU3BOAHBIX - OJUH U3 MEPAPXUYECKUX YPOBHEHN
opraHu3anuu kuBoro. Kietku kak Beyliue 3J€MeHThl TKaHH.

46. Cratuyeckas, pacTyuias, OOHOBISIONIAsACS KJIETOUHbIe Monyasiuuu. CTBOJIOBBIE KJIETKH
U UX cBoiicTBa. [lerepmunanus u nuddepeHuanus KIeTox.

47. Iuddeponsl. TkaHeBbIi TUII, TeHE3 (TUCTOreHE3). 3aKOHOMEPHOCTH BO3ZHUKHOBEHHUS U
HBOJIIOLIMM TKaHEW, Teopuu mnapauienusma A.A. 3aBap3vHa M JUBEpPreHTHOM 3Bomouuu H.I'.
XJ0NKHA, UX CUHTE3 HA COBPEMEHHOM YPOBHEM Pa3BUTHS HAYKH.

48. [IpuHnuIb! Kiaccu@UKauyl TKAaHEH.

49. CTBOJNOBBIE KIETKH, PETYJSAIMS UX S>KU3HEHHOrO NHMKIA, (QyHKIMH. OCOOEHHOCTH
OHMOJIOTUH CTBOJIOBBIX OMYXOJIEBBIX KJIETOK.

50. BHyTpHKJIE€TOUHAs CUTHATU3ALINS.

51. MeToibl MOJNIEKYISIPHO-TEHETUYECKOTO aHANIN3a UHINBUIYAJIBHBIX KJIETOK.

52. Meronbl BUzyanu3auu (B 4aCTHOCTH, IPUKU3HEHHOM) BHYTPUKIIETOUHBIX MTPOIECCOB
C BBICOKUM pa3peleHUueEM.

53. Metoabl 00pabOTKH UMHJIKEH OTACTBHBIX KIETOK U OOIBIINX MOMYSIUHA.

54. Tlpumepsl cO31aHUS KIIETOUHBIX MOJENEH pa3nu4HbIX 3a00JIeBaHHIl, B TOM 4HCIE
HACJIEICTBEHHBIX.



55. MeToapl u3yueHus: MOJIEKYJISIPHOTO aCleKTa OPraHU3alMM KJIETOK MHOTOKJIETOUHBIX U
OJITHOKJICTOYHBIX OPTaHU3MOB B HOPME M MTaTOJIOTHH.

56. PereneparuBHas menuuuHa. Mcropust pazButus. CoBpeMEHHbIE IOCTHXKEHMS (Ha
KOHKPETHBIX ITPUMEpPaX).

57. KynbruBupoBaHue KjeTokK. IIpuMepsl HCMOIB30BaHHS B  OMOMEAMIIMHCKHUX
UCCIICJOBAHMSIX.

58. CaeroBas mukpockonus. CTpoeHre CBETOBOro MUKpocKona. OObEKTUBBI U OKYIISIPHI.
[TpaBuna paboThl ¢ MUKPOCKOIIOM.

59. Ontnueckas cucreMa MHKpockomna. OOmme MNpUHLIMIBL CO3JaHUS H300paKEHHS.
[Tpunun noxdopa okyssipa Kk 00bekTuBy. iMmepcus.

60. UYwucrnomas ameprypa. Pa3zpemaromas crocoOHOCTh MHKPOCKOINA. Y BEIUYCHHE
MuKpockorna. ITone3Hoe yBennueHne MUKpOCKOIa.

61. IIpuroroBieHue rucCTONIOTHYECKUX MpenaparoB. Kpacurtenu: xinaccupukanus, BUIBL.
[TonsiTue 6azodunuu u aruA0PIHH.

62. Metox (a30BO-KOHTPACTHOM MHUKpOcKonuu. MHTepdepeHIMOHHAs MUKPOCKOIHSL.
[Tonsspu3aninoHHass MUKPOCKOIIHS.

63. Meroa payopHucLieHTHON MUKpOCKOINH. MeTo1 UMMYHO(IYyOpECLEHIIUH.

64. IloHsaTne rucToXxuMuM U UMMyHOXMMMH. Peaknus ®ensrena. Oxpacka no bpame u
VYHHa.

65. Mertoxn pamuoaBrorpaduu. OOmue npuHUMIBE MeToaa. M3orombl. DOTOIMYIIbCHS.
MexaHu3M TONY4E€HHUS CKPBITOTO H300pakeHus. MeTon 3JIeKTPOHHO-MHUKPOCKOINYECKON
panuoasTorpaduu.

66. TpaHcMmMHCCHOHHAsi ~ JJEKTPOHHAs  MHMKPOCKOIUS. OCHOBBI  KOHCTPYKLIHMH
3JIEKTPOHHOT0 MUKpOCKoma. [IpuHImn paboThl 31€KTPOHHOIO MUKPOCKOTIA. [Toaroroska
MaTepuaia K UCCIE0BaHNI0 METO/I0M TPAHCMUCCUOHHOM 3J1€KTPOHHOW MUKPOCKOIIHH.

67. CxkaHupyromas 3JeKTpoHHass MUKpockonus. [loaroroBka Marepuana K UCCIEA0BAHNUIO.

68. Merox HanbUieHHs. MeTo1 HEraTUBHOTO KOHTpacTUpOBaHUs. MeTos 3aMopaKBaHUs-
CKaJIbIBAHHUS.

5. Y4eOHo-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 00ecnedyeHre JUCHHUILIMHBI (MOAYJIs).

5.1. Pexomenoyemas oCHOBHAS Tumepamypa.

Ne Ha3Banmue

L. Ansoeptc b., bpeit ., Xonkun K., [)xoncon A. OCHOBBI MOJIEKYJIIPHON OMOJIOTHU
kietku. 2018. 768 c. ISBN 978-5-00101-087-6.

2. Mymkam6apoB H.H., Ky3uenos C.JI. MonekynspHas 6uonorusi. Beenenue
BMOJICKYJISIPHYIO LIUTOJIOTHIO M THCTOJIOTHIO: YueOHoe mocoOue JiIs CTy/IEeHTOB
MEAMIMHCKUX BY30B. — 3-€ U3[., uctp. u gom.- M.: OO0 «M3natensetBo «MeauiuHcKoe
MH(POPMALIMOHHOE areHCTBOY, 2016. — 664 c.:uJ.

3. breikoB B.JI. [{utonorus u obmas ructomorus. CI16: COTUC. 2011. 520 c.

4. JIx. Yuncon, T. Xaut Monekynspaas ouonorus knerku (CoopHuk 3aaa4). Mocksa:
«Mupy». 1994. 520 c.
5. Uennos }0.C. Benenue B ki1eTouHyr0 0monoruto. M.: Akagemkaura. 2004. 442 c.

5.2. PexomeHnodyemas OONOIHUMENbHAS TUmMepamypa.

Ne Ha3Banue

1. Kypuan Cell. https://www.cell.com/




3unuenko B.I1., lonrauesa JI.II. BHyTpukneTounas curnanusanus. JJIeKTPOHHbIN
yueOHuK. [TymmHo. 2003. https://www.booksite.ru/localtxt/zin/che/nko/zinchenko.pdf

3. CmuproBa T.A. [Ipaktukym o kierounoi 6mosorun. 2010. https://chembaby.ru/wp-
content/uploads/2016/01/method part ru.pdf

4. COOpHHK HayYHBIX TPYAOB BCEPOCCUICKON HAYYHOH KOH(EPEHIINU
C MEXXyHapOJIHBIM yuyacTueM «PereHepatuBHas OMOJOTUS U METULIUHAY. —
M.: ®I'bHY HUMMUY, 2021. — 243 c.

5. Kpyrenxas 3.11., Jlebenes O.E., Kypunosa JI.C. Mexanu3Mbl BHyTPUKJIETOYHOMN
curHanu3anuy. CI16. 2003,

6. Dynron A. Llutockener. Apxurekrypa u xopeorpadus kietku. [lepeBoa ¢ aHr.
M.:Mupe. 1987.

7. Mukpockonus JJisi HaunHaromux. https://chembaby.ru/wp-

content/uploads/2016/01/Microscopy_from the very beginning.pdf

5.3. Ilpoepammnoe obecneuenue, npogeccuonanvuvie 6A3bl OAHHBIX U UHDOPMAYUOHHDBLE

CnpaeoyvyHble CUcCmembsl, UHmMepHeni-pecypcal.

Ne Ilepeyenb nporpaMMHOro odecrnevdeHus, NPopecCHOHATbHBIX 023 JTAHHBIX U
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM, HHTEPHET-PECYpPCoB
ITepeuyenp nporpaMMHOro o0ecreyeHHsl
1. | ITaket oducubix nporpamm Microsoft Office
2.| Onepanonnast cucrema Windows
Ilepeuenr ObC

1.| Hayunass Oubmuoreka UyBl'Y [DOnekrponsbiii  pecypc]. — Pexum pmocryma:
http://library.chuvsu.ru

2.| OnexkrpoHHo-Ooubnuoreuynas cucrema I[PRBooks [Onexkrponnsiii pecypc]. — Pexum
nocryna: http://www.iprbookshop.ru

3.| O6pazoBarenbHas miaThopma «HOpalT»: 17s By30B B CCY30B [DIEKTPOHHBIN pecypc]. —
Pexum nocryna: https://www.urait.ru

4.| 9bC «3marenscTBo «JlaHbY
Pexxum poctyna: https://e.lanbook.com/

5.| KoHCynbTaHT cTyeHTa. DIIeKTPOHHAs OMOIHOTeKa METUIIMHCKOTO By3a
Pexxum poctyna: http:// www.studmedlib.ru/

HMHTepHeT-pecypesl

1.| Enunoe okHO K 00pa3oBaTeinbHBIM pecypcaM [DIeKTpOoHHBIH pecypc]. — Pexxum poctyma:
http://window.edu.ru

2.| Poccwuiickas rocynapcTBeHHas Oubimnoreka [ DneKTpoHHbIN pecypc]. — Pexxum nocrymna:
http://www.rsl.ru

3.| Poccuiickas HanimoHagbHast OMOIMOTEKA [ DIEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.nlr.ru

4.| Hayunast snextpoHHas oubnuoreka «Kubepnennnka» [DnekTpoHHBIN pecypc]. — Pexum
nocryna: http://cyberleninka.ru

5.| Hayunas osnektponHass Oubnuoreka «Elibrary» [Onexktponnsiii pecypc]. — Pexum
Jocryna: www.elibrary.ru

6. | bubnuorpaduyeckas u pepepaTuBHas 0a3za JaHHBIX «Scopus» [DneKTpoHHBIH pecypc]. —
Pexxum noctyna: www.scopus.com

7.| IlouckoBas mnatpopma «Web of Science» [DnekrponHsiii pecypc]. — Pexxum pocryna:

https://webofknowledge.com



https://www.booksite.ru/localtxt/zin/che/nko/zinchenko.pdf
https://chembaby.ru/wp-content/uploads/2016/01/method_part_ru.pdf
https://chembaby.ru/wp-content/uploads/2016/01/method_part_ru.pdf
https://chembaby.ru/wp-content/uploads/2016/01/Microscopy_from_the_very_beginning.pdf
https://chembaby.ru/wp-content/uploads/2016/01/Microscopy_from_the_very_beginning.pdf
http://www.elibrary.ru/
http://www.scopus.com/
https://webofknowledge.com/

6. MaTrepuabHO-TEXHUYECKOE o0ecniedeHne TN CHUIIHHBI (MOIYJIA).

Y4eOHbIC ayAWTOpPHH ISl JIGKIIMOHHBIX W MPAKTHYECKUX 3aHATUNA TO JUCIUIUIMHE
OCHAIIEHBI MYJIbTUMEAUIHBIM TPOEKTOPOM M HACTEHHBIM SKPAHOM.

Y4eOHbIC ayAUTOpPHH JUISI CAMOCTOSTENBHBIX 3aHATHH MO JUCIMILIMHE OCHAIICHBI
KOMITBIOTEPHON TEXHHKOM C BO3MOXKHOCTBIO IMOJAKIIOUEHHUS K ceTH VHTepHeT W JOCTynoM K
AJIEKTPOHHON  WH(pOpPMAIMOHHO-00pa3oBarenbHO  cpene  DPI'BOY BO  «Uysamickuit
rocynapctBeHHbld yHuBepcuteT umenu U.H. Yibsnosay.

7. CpeacTBa ajantauMy NPenoJaBaHUs JUCUMILIMHBI (MOAYJISA) K MOTPEOHOCTAM
JINI C OTPAHNYEHHBIMH BO3MOKHOCTAMHU.

B caysae HeoOxogumocTH, OOy4aroIIMMCS M3 4YHCIa JHUI C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0pOBbsl (I10 3asiBJICHHIO OOYyYarolerocsi) MOTYT HpearaThCsi OTHU U3
CICIYIOIIUX BAapUAHTOB BOCHPHUATHS WHPOPMAIMKM C YYETOM WX HHIUBUIYATHHBIX
NCUX0(U3NUECKUX OCOOCHHOCTEH, B TOM YHCJIE C MPUMEHEHHEM 3JIEKTPOHHOTO OOYydeHUs U
JUCTAaHIIMOHHBIX TEXHOJIOTU:

—/JIs1 JIUI] C HApYIICHUSMHU 3PEHHUS: B IeYaTHOUN (hopMe yBeIHMUeHHBIM MIpUPTOM; B hopMme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiima (mepeBosx ydeOHBIX MaTepHAOB B
aynuodopmar); B medaTtHoll (opme Ha s3bike bpailns; MHIUBUAYyalbHbIE KOHCYJIBTAllUU C
MpUBJICYCHHEM TU(DIOCYPIOTIEPEBOIUNKA; WHANBUAYAIbHbIE 331aHUS U KOHCYJIbTAIUH.

—JIJTs1 JIUI] ¢ HApYIICHUSIMU CITyXa: B IeYaTHOH Gopme; B (hopMe 3JIEKTPOHHOTO TOKYMEHTA;
BUJICOMATEpHaNbl C CYOTUTpaMu; WHIUBUIYyaJbHbIE KOHCYIbTAllMU C MPHUBJICUYCHUEM
CYpAOINEPEBOIUHNKA; MHAUBUIyaJIbHbIE 3a/l1aHUSI U KOHCYJIbTALIUU.

—Is UL ¢ HApYyIIEHUSIMU OMOPHO-IBUTATENFHOTO ammapara: B nedyatHoi Qopme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaAIbHbIE 3aJaHUS H
KOHCYJIbTallUH.

8. Meroauyeckue  peKOMeHAaNMH  Oo0y4yamIMMcS 10  BBINOJHEHUIO
CAMOCTOSITEJILHOM PadoThI.

CamocrosTenbHas paboTta ompejaensercs crneuuUKol TUCHUIUIMHBI U METOJUKON ee
npenoaaBanus, BpEMCHEM, IMPEAYCMOTPCHHBIM y‘-IC6HI>IM IJIaHOM, a TaKKX€ CTYIICHBIO 06y‘I€HI/I$I,
Ha KOTOPO U3y4aeTcsl IUCLHUIIINHA.

I[J'ISI CaMOCTOSITETbHOM IMOATOTOBKM MOKHO PEKOMCHAOBATH CICAYIOIIHUE HWCTOYHUKU:
KOHCIIEKTbI JIEKUMI W/HMIM NpPaKTUYECKUX M JIAOOPAaTOPHBIX 3aHATHH, y4yeOHYIO JIUTEpaTypy
COOTBETCTBYIOILIETO MPO(UIIS.

[IpenonaBarens B Havaje YTeHUs Kypca HHGOpMUpyeT obydarommxcs o popmax, BUaax u
COJIEp’)KaHUU  CaMOCTOSITENIbHOM  paboThl, pa3bsACHAET TpeOOBaHUs, TMpPEAbIBIIEMbIE K
pe3ysibTaTaM CaMOCTOSTENbHOM padoThl, a Takke (OpPMBI U METOABI KOHTPOJI M KPUTEPHH
OLIEHKH.

Memoouueckue pexomenoayuu no no020moeKe K 3auemy

HO}IFOTOBKa K 3a4€Ty HAYMHACTCA C IICPBOI0 3aHATHA IO JAUCHUIINIMHE, Ha KOTOPOM
oOyyarolmuyecsi IMOJy4yaloT IpPEeIBAapUTENbHBIA IepeueHb BONPOCOB K 3au€Ty U CIHCOK
peKOMeHJIyeMOﬁ JIUTECPATYPHhI, UX CTABAT B U3BCCTHOCTb OTHOCUTCIIBHO KPUTCPHUECB BBICTABIICHHUA
3auéra U crenuduKe TeKylel U npoMexyTodHoi arrectanuu. C caMoro Havyajia »ejlaTelbHO
IUTAHOMEPHO OCBaMBaTh MaTepHajl, PYKOBOJACTBYSCH IEPEYHEM BOIPOCOB K 3aU€Ty M CHHUCKOM
PEKOMEHIYEMON  JIMTEPATYpbl, a TakXke MyTEM CaMOCTOSITEIBHOTO KOHCIEKTUPOBAaHUS
MaTcpHralioB 3aHATHH U PE3YIBTATOB CAMOCTOATCIBHOI'O U3YUYCHUSA y‘-Ie6HI)IX BOITPOCOB.

TeMbl, BEIHECEHHBIE HAa CAMOCTOSITENIbHOE M3yYeHHe, HEOOXOJMMO 3aKOHCIIEKTUPOBaTh. B
KOHCIIEKTE€ KpaTKO M3JIaraercsd OCHOBHAs CYIIHOCTh Y4eOHOTro Marepuaia, MpPUBOIATCS
HeoO0XouMble 00OCHOBaHHUS, TAONWYHBIE JAaHHBIE, CXeMbl, U T.M. KOHCIEKT 1enecooOpa3Ho



COCTaBJIATh LEIMKOM Ha TeMmy. Ilpu STOM mHMeeTcss BO3MOXKHOCTH BCETAa JIOMOJHATH
COCTaBJICHHBI KOHCHEKT MaTepuajlaMH U3 JKypHaJIOB, HAaHHbIX W3 MHTepHera u napyrux
UCTOYHUKOB. TakuM 00pa3oM, KOHCHEKT CTAaHOBUTCS COOPHUKOM HEOOXOAWMBIX MaTepHajoB,
KyJla acllUpaHT BHOCUT BCE HOBOE, YTO OH M3Yy4MJ, y3HaJl. Takue KOHCHEKTHI MPeCTaBIIAIOT,
OO0JIBIITYIO IEHHOCTD MPU MOJATOTOBKE K 3aHATHSIM.

OCHOBHBIE 3Tallbl CAMOCTOATEJIBHOTO N3Y4EHUS Y4EOHBIX BOIIPOCOB:

1. IlepBuyHOE O3HAKOMJICHHE C MaTepHAIOM HM3y4aeMOH TEeMbI MO TEKCTy Y4eOHHKa,
KapTaM, JIOTIOJIHUTENIbHON JIUTepaType.

2. BoleneHue TIaBHOTO B M3Y4aeMOM MaTepuaie, COCTaBJIEHHME OOBIYHBIX KpPATKUX
3anucei.

3. Ilogbop kK JaHHOMY TEKCTY ONOPHBIX CUTHAJIOB B BUJIE OTIEJIbHBIX CIIOB, OIPEAEIEHHBIX
3HAKOB, IPa(h)UKOB, PUCYHKOB.

4. TlpogymbIBaHHE CXEMAaTHYECKOTO CIOCO0Aa KOAMPOBAHWS 3HAHMA, HCIIOJIb30BaHHUE
pasin4Horo mwpudra u T.1.

5. CocTaBiieHr€ ONIOPHOIO KOHCIIEKTA.

Memoouueckue pekomenoayuu no no020mMosKe K IK3aMeHy

DK3aMeH TMpecienyeT Leib OLUEHUTHh paboTy oOydaromierocss 3a OmpeieseHHBIH Kypc:
HOJy4eHHbIE TEOPETUYECKUE 3HAHUSA, MX IMPOYHOCTb, PA3BUTHE JIOTMUECKOTO M TBOPYECKOI'O
MBIIUICHHS, TPUOOpPETEeHNE HABBIKOB CAMOCTOSTEIBHONH pabOThl, YMEHHUS aHAJIU3UPOBATh M
CHUHTE3MPOBATH MOJyYEHHbIC 3HAHUS U IPUMEHSTh Ha IIPAKTUKE PELICHUE MPAKTUYECKUX 3a/1ay.

@opMyIMpoBKa BOIPOCOB COBIAAAET C (OPMYIMPOBKON NEPEUHSI BOIPOCOB, TOBEICHHOTO
JI0 CBEJEHMsA OO0ydaroluxcs 3a OJUH Mecsdll 10 S3K3aMEeHallMOHHOW ceccuu. B mpormecce
MNOJATOTOBKM K OJK3aMEHY OpraHHM30BaHa IpeIdK3aMEHAIlMOHHAs KOHCYJIbTAIMsl Uil BCEX
yuyeOHbIX Tpynn. Pe3ynpTaT »5K3aMeHa BBIpaKaeTCsl OLIGHKOM «OTJIIMYHO», «XOPOIIOY,
«YJIOBJIETBOPUTEIHHOY.

C wnenbio YTOYHEHHs OLIEHKM 53K3aMEHAaTOp MOXET 3aJaTh He Oosiee OJHOTro-IBYX
JIOTIOJTHUTEIFHBIX BOMPOCOB, HE BBIXOAANIMX 33 paMKH TpeOoBaHWN paboyedl MpOrpaMMBI
JUCUUIUIMHBL. [loA AONOIHMTENBHBIM BOIPOCOM IOJPa3yMEBAETCsl BOIPOC, HE CBSI3aHHBIN C
TEMAaTUKOH BOIPOCOB OmiieTa. J|OMONHUTENBHBIA BOMPOC, TAK)KE KaK M OCHOBHBIE BOIIPOCHI
ounera, TpeOyeT pasBepHyToro oreera. Kpome TOro, mpemnojgaBaTellb MOXET 3a1aTh P
YTOYHSIIONINX W HABOJAIIMX BOIPOCOB, CBSI3aHHBIX C TEMAaTHUKOW OCHOBHBIX BOIPOCOB OMIIETA.
Yucno yTOYHSIOIUX U HABOASIIUX BOIPOCOB HE OTPAaHUYEHO.



