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1. OBJACTH, OFBEKTHI, BUJ (BUJIBI) MPOPECCHUOHAJIBHOM NESATEJIBHOCTH
O6aacTh npogeccHoHAILHOM /1eSITeJILHOCTH — 00pa3oBaHue, colMaibHas cdepa, KyabTypa.

O0bexTHl NMpPodeccHOHATBHOM TeATeJbHOCTH — O0y4YCHHE, BOCIIMTAHHE, Pa3BUTHE, MPOCBEIICHUE,
00pa3oBaTeIbHBIC CUCTEMBI.

Bun (Buabl) npogeccuoHaNbHOM AeITeIbHOCTH — [1€1arornuecKas.

Ilepeyenb npodeccMoHANBHBIX 3a/a4, pelleHHe KOTOPBHIX MpeaycMaTpuBaeTcsi B Ipolecce
NpenoJaBaHus IMCUUNIHHBI:

- oOyueHue M BocHHUTaHuE B cepe oOpa3oBaHUs B COOTBETCTBUU C TPeOOBaHMSIMU OOpa3oBaTENIbHBIX
CTaH/1apTOB;

- HCIOJIb30BAaHHE TEXHOJOTUH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOYYalOIIUXCS U
OTPaXKAIOIIKX CHEU(PHUKY TPeAMETHBIX 00JacTei.

2. HEJIb OCBOEHUA JTUCIUIIJIMHBI

Ileab ocBOeHHUS IHCHMILITHHBI - (OPMHUPOBAHUE CHCTEMATH3MPOBAHHBIX 3HAHUI B 00JACTH I[UTOIOIHH
(kJIeTOYHOM OHOTOTHH).

3. MECTO JJUCIUILJINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT' PAMMBI

Hucnurmmna «llutonmorus» OTHOCHUTCA K 00s3aTENbHBIM JUCHMIUIMHAM BapuaTuBHOM udactu bioka 1
Jucnummnel (Moaynu) (b1.B.OJ1.7).

Hucuummuna «lluTomorusi» omnupaeTcs Ha 3HAHUS, YMEHHUs, HABBIKH, IOJIYYEHHBIE B IIpoliecce
o0yueHus B 00111€00pa30BaTEIbHON HIKOJIE.

Conepxxanne mucuuruinabl «L{utomorus» (b1.B.OJ1.7) BeicTymaeT omnopoi Mjisi OCBOSHUS COACPKAHUS
qucuurminunbl «l'ucronorus» (b1.B.O/1.8), «buonorus pasmuoxenust u passutus» (b1.B.0O/1.9), «boranuxa»
(b1.B.O/1.5), «3oonorus» (b1.B.O/1.6), nns npoxoxaenus npaktuk bioka B2.
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PaGouas
JUCLUILINHEL

TporpaMmma

4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUA 11O JUCHUIIJIMHE

IManupyemMble pe3yJibTaThl 0CBOCHHSI 00pPa30BaTeIbHOM

NPOrpaMMblI

Kon HanmeHnoBanue CTpyKTypHBIE 3JIeMEHTBI PesynbTaTnl 00y4eHus: o

KOMIeT KOMIIeTeHII U KOMIIEeTeHIIUH AUCHUILINHE

eHLMH

IIK-1 | roroBHOCTH 31 (IIK-1): npenonaBaeMbie | 3Hamb.
peain30BbIBaTh peIMETHI B npenenax | - TEOPETUYECKYIO OCHOBY
o0pazoBaTebHbIe TpeOoBaHUI (enepanbHbIX | KIETOYHOH OMOJIIOTMU B Ipenenax
IIPOrpaMMbI 110 | TOCYIapCTBEHHBIX TpeOOBaHMIt (benepanbHbIX
yu4eOHBIM TIpeaMeTaM | 00pa30BaTENIbHBIX CTAHIAPTOB U | TOCYJApPCTBEHHBIX

B COOTBETCTBUU C
TpeOOBaHUAMU
00pa3oBaTEeIbHBIX
CTaHIapTOB

OCHOBHBIX
0011e00pa3oBaTeIbHBIX

0o0pa3oBaTeNbHBIX CTAHAAPTOB U
OCHOBHBIX 00I11€00pa30BaTEIbHbBIX

HpOrpamMM, UX HCTOPUIO U MECTO | IPOrpaMM;

B MUPOBOH KYJIbType U HayKe - OCHOBHBIC KOMITOHEHTHI KJIETKH H
uX QYHKINH;
- TUIIBI KJICTOYHOT'O JICTICHHUSI;

Y1 (IIK-1): miaHupoBath W | ymems:

OCYILIECTBIIATh Y4eOHBIN Mmpolecc

- INIAaHUPOBATHL U OCYHICCTBJIATH

B COOTBETCTBUHM C OCHOBHOHM | y4eOHBIN IMpoIECC B COOTBETCTBUU

o011eo0pazoBaTeIbHON C OCHOBHOM 0011e00pa3oBaTeabHON

MPOrpaMMoit MPOrpaMMOoi;
- AHANU3MpOBATH IIpernapaThl Ha
YpOBHE CBETOBOTO MHKPOCKONA M
3JIEKTPOHHO-MHUKPOCKOIINYECKHE
dororpaduu  KIETOK W HX
CTPYKTYD,

B2 (IIK-1): HaBBIKAMH | 671a0emb:

IUIAHUPOBAHMSI W IIPOBEICHMS | - HaBbIKaMM IUIAHMPOBAHUS U

y4eOHBIX 3aHATUI

MIPOBEJICHUS YUEOHBIX 3aHATUH;

- HaBbIKAMU [IPUTOTOBJICHUS
BPEMEHHBIX  IIpenaparoB Ui
CBETOBOI'0 MUKPOCKOIIA.
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5. OPBEM JUCHUIIJINHBI

o4Has opMa 00ydeHHsA

Buabl yueOHoi 1esTeJIbHOCTH Bcero yacos/3.e. Cemectp
1
OO61ast Tpy10eMKOCTh 7212 72/2
KonTakTHas pabora 36 36
Jlexkuun 14 14
Cemunapsbl - -
[TpakTrdeckue 3aHATHS 22 22

PyKkOBOACTBO MpaKTHKOM - -

[IpomexyTodHast arrecranusi, B TOM YUCIIE:

KypcoBas paboTa (KypCOBOH IIPOEKT) - -

KOHTpOJIbHAsE paboTa - -

3a4eT 3a4eT
3a4eT C OLIEHKON - -
9K3aMEeH - -
CamocrosTenbHas paboTa 36 36

3aouyHas ¢popma o0yueHust

Buabl yueOHoli 1eATEIbHOCTH Bcero yacos/3.e. Cemectp

1 2
OO11ast Tpy10€MKOCTh 7212 36/1 36/1
KonTaxTHas pabora 4 4 -
Jlekuuun 2 2 -
CemuHapsbl - - -
ITpakTrueckue 3aHATUS 2 2 -
PykoBoACTBO MpakTHKOH - - -
[IpomexyTouHasi aTTecTalus, B TOM YHUCIIe 4 - 4

KypcoBasi paboTta (KypcoBOi POEKT) - - -

KOHTPOJIbHAsA pa60Ta - - -

3a4€CT - 3a4€CT

3a4eT C OLICHKOU - - R

9K3aMCH - - -

CamocTtosiTenpHas paboTa 64 32 32
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6. COAEP)KAHUE JUCHUIIJIMHBI

6.1. PA3IEJIBI JUCIIUITJIMHBbI

PaGouas
JUCLUILINHEL

ouyHasi popma 00yueHuUs

TporpaMmma

KonTtakTHasi padora
Ne Conep:xanue pa3esion Cemuna | IIpakr Cam.
n/m Jlekuu " | pab6ora
pol 3aHATHSA
1 cemecTp
1 Beenenue. Kiietka — ssiemeHTapHas e IMHUIIA )KUBOTO 1 - 2 4
2 | OcHoBHOIT TocTynaT kierouHoi Owonormm: JIHK-
1 - 2 2
PHK-6emnok
3 | Anpo 2 - 2 6
4 | llutonna3Ma U ee CTPYKTYpPHBbIE KOMIIOHEHTHI 4 - 10 12
5 | Knerounas guddepeHunpoBka 2 - 2 4
6 | JleneHue KIETKH 4 - 4 8
14 - 22 36
3aouHasi popma o0y4eHuUs
Ne KonTakTHasi padora Can.
w/n Conep:xanue pasaejioB ek Cemuna | IIpakr. paGota
pbl 3aHATHS
1 cemecTp
1 | Beenenue. Knerka — aneMeHTapHasi € IMHUIIA dKUBOTO 1 - - 4
2 | OcHoBHOM mocTynaT kietouHo Owomormu: JIHK- ) ) i 4
PHK-6enok
3 | Anpo 1 - - 6
4 | llutomnasma U ee CTPYKTypHbIE KOMITOHEHTHI - 2 8
5 | Kirerounas nquddepeHnnpoBka - - - 6
6 | JleneHue KIETKH - - - 4
2 cemecTp
‘ [loaroroBka k 3a4ery - - - 32
2 - 2 64

6.2. COIEP)KAHUE PA3JIEJOB JUCIIUITJIMHBI

Tema 1. BBenenune. Kiierka — 3jieMeHTapHasi eIMHUIA KUBOT0

[IpenMeT u 3amauu IUTOJOTHH, MECTO IHUTOJOTMH B CUCTEME OWMOIOTMYECKUX NUCHUIUINH. Kparkas
UCTOpUS DPA3BUTHSI, 3HAUYEHHUE METOJUYECKUX IMOAXOAOB i mporpecca Haykd. CTaHOBJIICHHE MPUHIIUIIOB
CBETOBOM MHKpOCKONWHU. HakorieHue HaydHBIX AaHHBIX W O00OOIIEHWE 3THX JaHHBIX B BHUJIE CO3JIaHHS
KJIETOYHOM TEOpUH B €€ HAa4aJIbHOM BapuaHte. [lanpHellee pa3BUTHE KIETOYHOU TEOPUU U €€ COBPEMEHHOE
COCTOSIHUE.

Mertonp! rutonoruu. CBeToBasi MUKpOCKOUsA. MuKpockonuueckas Texauka. O0rue u cnenuduaeckue
METObl OKpamuBaHus. [IpuKU3HEHHOE M3Y4YEeHHE KIIETOK — AJIEKTPOHHAss MHKpockomnus. [IpuHuum paboTsl
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TPAHCMUCCUOHHOTO  3JIEKTPOHHOIO MHKpPOCKOINa. [3ydeHwe Cpe30oB KJIETOK, CKOJIOB IIOBEPXHOCTH,
M30JINPOBAHHBIX CTPYKTYp U MoseKkyi. CkaHUpyromias 2JIeKTPOHHAs MUKPOCKOIUS, €€ BO3MOXHOCTH. MeTo bl
aBTopaauorpaduu, KIeTOYHBIX KYIbTYp, AuddepeHuanbHoro neHTpudyrupoBaHus, UMMYHOIIUTOXUMHUH.

[TpokapuoThl U 3YKApUOTHI, TUIOTE3bl 00 HUX MPOUCXOKJAeHUH. OOIMN TUTAaH CTPOCHHS KIETKH Ha
CBETOBOM M  DJJIEKTPOHHO-MHKPOCKOIMMYECKOM YpOBHE. ['OMONOrMs B CTPOCHUM KJIETOK Ppa3HBIX
CHUCTEMaTUYECKUX TPYIII.

Tema 2. OcHoBHO# nocTtyJat kjaerouHoii omonoruu: JHK-PHK-6e0k

OcHOBHbIE TIOHATHSA O XMMHUYECKOM OpraHu3alliy KIETOK; BOJIa, HEOPraHWYECKHE M OpraHu4yecKue
WOHBI, YIJIeBOIBI, JUNUIbl, Oenku, HykinewHoBble kucinorhl — JIHK, PHK u AT®. OcHoBHOI mocTynat
kierounort Omonoruu (JJHK-PHK-6enmok) m stamer ero peanmzanmm B kieTke. OOmume mpeacTaBiIeHUS O
crpoennn monekyn JIHK, PHK u 6enka. JIHK kak nHocutenb HacnmenctBeHHod wuHpopManuu. OCHOBHBIC
NpUHLUIBL perunkanuu. [lonstre o reHe u reHermyeckom kone. Tpu tuma monexkyn PHK, ux ponbs B
ounocunTe3e Oenka. OOmas cxema OuocuHTe3a Oenka. PepMEHTH, UX MHOrooOpasue M poiib B Ipolieccax
cuHTe3a B KieTkax. AT® kak OCHOBHOM HOCUTEIb SHEPTUH B KIIETKaX.

Tema 3. SAapo

Anpo wHTEepda3HON KIETKHM — MECTO XpaHEHHUs T'eHEeTHYeCKOW WHdOpMaIuu, ee yIBOSHUS W Hadaja
peanuzanuu. B3aumocBsa3b snpa u nuromnazmbl. OOmias Mopdosiorust siapa Ha CBETOBOM U 3JIEKTPOHHO-
MHUKPOCKOIINYECKOM ypoBHe. OCHOBHBIE KOMIOHEHTHI Spa: siiepHas 00OJIOYKa, SIACPHBI COK, XpOMATHH,
SJIPBIIIKO U STEPHBIN OENIKOBBINA MaTpUKC.

XpoMaTuH — OCHOBHOM (DYHKIIMOHAJIBHBINA U CTPYKTYPHBI KOMIOHEHT UHTep(da3HOro siapa. XpoMaTuH
T Qy3HBI 1 KOHJCHCUPOBAHHBIN (TIBIOKH, XPOMOHEMBI, XpOMOMEPHI, 30HA MPHUCTEHOYHOTO XPOMATHHA).
Xumunueckas opranuzanus xpomaruaa: JIHK (yHuKalbHBIE U IOBTOPSIOLIUECS MTOCIIE0BATEILHOCTH — YaCThIe
U yMepeHHble MOBTOpbI). bemok (ructoHsl u HerucroHoBele Oenku), PHK. CrpykrypHas opranuzanus
XpOMaTHHA: HYKJICOCOMBI, HYKJIEOMEPBI, 3JeMeHTapHas puOpusuia XpoMaTHHa, yIakoBKa (GruOpUILI C MOMOILBIO
HET'MCTOHOBBIX O€JKOB, Cymepcrnupain3anus XpoMaTuHOBBIX (ubpuiut. IlpocTpaHcTBEeHHas oOpueHTanus
XpOMaTHHa BHYTPU spa, YHOPSAAOYEHHOCTh PACHOJOKEHHUS, CBA3b C ANepHON 00onoukoi. DyHKIMOHAIBHAS
aKTUBHOCTh XpOMAaTHHa B CBs3u co creneHbto ynakoBku JIHK B Hem. DyxpoMartuH M rerepoxpomMaTHH
(KOHCTUTYTUBHBIH M (akylnbTaTUBHBIN). M3MeHeHHs CTpPYKTypHOM U (YHKIMOHAIbHOW OpraHHU3aliu
XpOMaTHHA TP MOATOTOBKE KIIETOK K JACICHUIO.

Xpomocombl. Mopdoiorust XpoMocoM BO BpeMsi MUTO3a B mpodase, Metadase, aHadaze u tenodase.
®opma, pasmepsl, Konmu4yecTBO XpomocoM. Kapworwm. JMIUIOMAHBIA M TalUIOMIHBIA HAaOOp XPOMOCOM.
['omonornynsle xpomocoMbl. CTpoeHHE XpoOMOCOM BO BpeMs Meradasbl: Xpomarujia, rumnore3a o0
OJHOHUTYATONW OpraHM3alMM XpPOMAaTHIbI, LIEHTPOMEpA, KUHETOXOp, TEJIOMEpHbIe pailoHbl. DYyHKIMU
yKa3aHHBIX pailoHOB XpoMocoM. CTPYKTYpHBIH MepexoJ: XpOMOcOMa — XpOMaTHH B CB3M C (pazamu
kierouHoro mukima. Ocobennoctu perumkanuu JIHK B cocrtaBe xpomatmHa. Penpomykumsi XpomMoOCOM.
[Monumnonaus. @yHKIMOHAIBHAS AKTUBHOCTh MUTOTHYECKUX U MHTEP(PA3ZHBIX XPOMOCOM.

SAnpeimko. Mopdonorus sIpblika B CBA3U € (PYHKIIMOHAIBHOW aKTUBHOCTBIO KJIETKUA. XHMHUYECKUN
coctaB: JIHK, pubGocomusie PHK, 6enok. Ynbrpactpykrypa (GuOpWIUISPHBIN U TpaHYISAPHBIA KOMIIOHEHT,
GUOpWIUIAPHBINA 1IEHTP, KOHJACHCUPOBAHHBIN XpoMaTHUH, MaTpukc). OOpa3oBaHUe SpBIIIKA HAa XPOMOCOMAX.
PuGocomHbIe TeHbI, 0COOEHHOCTH OpraHu3aluu U GyHKIHOHUpOBaHU. Jlokanu3anus puOOCOMHBIX T€HOB Ha
xpomocomax. IIpomecc Tpanckpunumu u co3peBanus pubocomHorr PHK. dopmupoBanme cyOwnemuHuil
prOOCOM M UX BBIXOJ B LMTOIUIa3My. M3MeHeHue saphllika BO BpeMs MUTO3a. AMIUIM(UKALUS sIpPbIILIKA B
CO3PEBAOIINX OOLIUTAX.

Hepubocomubie mnpoaykTsl simpa. TpaHCKpumniusis HEpUOOCOMHBIX TeHOB, Mmopdomorus PHII-
KOMIIOHEHTOB.

SnepHas o6osouka, Hapy)XHasi U BHYTPEHHSSI MeMOpaHbl, IEpUHYKIICApHOE MPOCTPAHCTBO, KOMILIEKC
nop. OyHKIMOHANIbHAS AKTUBHOCTD siIEpHON 00010uKi. OOMEH BEIIECTB MEXLY SIpOM U LUTOMIa3Mol. CBS3b
AJIEpHON 00OJIOUKH C XPOMAaTHMHOM M MEMOPAaHHBIMU CTPYKTypaMH LIMTOIIa3Mbl. SliepHas 000104Ka BO BpeMs
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JIEJICHUsl KIETKU. SInepHBlil COK - KapuoIula3Ma - BHYTPEHHSs cpena siapa. SnepHblil O€IKOBBIH MaTPHUKC —
bubpuApHBIA OenKOBBIA Kapkac sapa. Ero ponb B MpPOCTpaHCTBEHHOW OPUEHTAlMM W OpraHU3alluu
(YHKIMOHAIBHOM aKTUBHOCTH XpOMAaTHHA.

Tema 4. HuTonJia3ma u ee CTPYKTYPHbIe KOMIIOHEHTBI

['manomnna3zma — BHYTpeHHsIsI cpena kieTkd. Ee gu3nko-xuMuyeckue CBOWCTBA, CTPYKTYpa, (PYHKIIMH.
IToHsiTHE O KJIIETOYHOM I'OMEOCTA3E.

MewMm6Opansl kietku. OOmue cBoiicTBa Bcex MeMOpaH. [lmazmatudeckass memOpaHa (miazmajiemMma),
XUMHUYECKUNH COCTaB: JUMUABI, O€JKH, TVIMKOIUMHUABI U IHKonpoTeuabl. CTpoeHne MeMOpaH: JIMIUTHBINA
Oucrnol, morpyKeHHble W MpoHM3bIBaImue Oenku. CBoiicTBa MeMOpaH — MONYIPOHUIIAEMOCTh, TEKY4eCTh,
KauecTBa AUAICKTpUKA. DYHKIIMU TUIa3MaTHIECKON MEMOpaHbl — OTIpaHUYEHHE BHYTPEHHETO COICPKHUMOrO
KJICTKM OT BHEIIHEW Cpelbl WM OT OOOJOYKU KJIETKH (B PACTUTEIbHBIX KJIETKAX), aKTUBHBIA M MaCCUBHBIN
TPAHCHOPT, MOJJEpXKAaHUE TOMEOocTasa. OHAO- M HK30LUUTO3, MNHHOUMTO3. daronuro3, penenTopo-
OIOCpEelyeMbIi PHIONHUTO3. PernenTopHble (YHKIUU TUTA3MATHYECKOW MEMOpaHBI, MMOHSATHE O TOPMOHAX H
BTOPUYHBIX MecceHKepax. PocT n 00HOBIIEHKE TIIa3MaTUYECKO MEMOpPAHBI.

Knerounass moBepxHOCTh. [NHMKOKaTMKC JKUBOTHOW KieTkH. Krerounas o0omouka pacTeHHIA:
XUMHYECKHIA COCTaB, CTPOCHHWE W (YHKIMH, PO IJIa3MaTHYECKOH MeMOpaHBI B TOCTPOCHHH KJIETOYHOMN
crenku. Kancynel 6akTepuid.

MeXKIeTOUHbIE KOHTAKTBI U UX TUIbl Y MHOTOKJIETOUYHBIX OPTaHU3MOB: a/IF€3MOHHBIE, 3aMbIKAIOLIUE U
npoBojsinme. Crneruanu3upoBaHHbIE CTPYKTYPhl MEXKKIIETOYHBIX KOHTAKTOB (J€CMOCOMBI, IIEJIEBUIHBIC
KOHTAaKThl ~ XKHUBOTHBIX  KJIETOK W  IJJA3MOJECMBI  PACTUTENbHBIX,  CHHANTUYECKUE  KOHTAKTHI).
Crennan3upoBaHHbIE CTPYKTYPHl KIETOYHOW TOBEPXHOCTH (MHUKPOBOPCUHKH, OCOOCHHOCTH CTpPOCHHUS
MSIKOTHOT'O U O€3MSKOTHOTO HEPBHOT'O BOJIOKHA).

BakyonsipHast cucrema KJIETOK, €€ KOMIIOHEHTHI, (PYHKIIMU, ¥ WX B3aUMOCBSI3b. JHJOMIa3MaTHYEeCKas
ceTh. XapaKTepUCTUKA OpraHou/a, MECTO €ro JOKaIM3allu1 B KIIeTKe. ['paHynspHas 2HI0IIa3MaTHYeCcKas CeTh,
MOP(OIOTUYECKUE XAPAKTEPUCTUKU, y4acTHe B CHHTe3¢ OENKOB, B HAKOIUICHUH OCJIKOBBIX MPOJIYKTOB U HX
TpaHCHOpTe. 3HAUEHUE JUIsI KICTKM OCJIKOB; CHHTE3UPYEMBIX B TPaHYIIPHOM OSHJIOIMIaA3MAaTHYECKOM
peTHKyiIyMe. YyacThe B CHHTE3¢ MEMOpPaHHBIX KOMIIOHEHTOB KJIETKH. [Jajkas 3HJIoOMIa3MaTUdecKkas CeTb,
CTpOCHHE, JIOKATHU3AIUS B KIeTKe. TpaHcrnopTHeIe GYHKIUU TTIaAKOro peTukyinyma. Crennanu3anus riajgkoro
HHJIOMIJIA3MATUYECKOTO PETUKYJIyMa B TOMEPEYHO-TIOIOCATHIX MBIIIEYHBIX KIIETKaX, SMUTETUN KHUIICYHHUKA,
MHTEPCTUIUANBHBIX KJIETKAaX HAJIIOYEYHHKA M KJIeTKaxX nedeHu. MHuorooOpaszue pynkumii rmagkoro DIIP B
ATUX KJIETKax. Posib 3HI0MIa3MaTUUECKOW CETH B M30JISILIMU BEIIECTB B KJIeTKE. BakyonsipHbIi anmapar KJIeTOK
pacTeHUl, CTPOCHHE, MPOUCXOXKaAeHNe, GyHKIMU. [[eHTpasibHas BaKyolb; TOHOIUIACT, COCTAaB BAaKyOJISIPHOTO
coka, GYHKIIUHA BaKyoJIeH pacTeHHI.

Kommneke ['onbpxu, cTpoeHre U pacloiiOKeHUE B KIETKaX PAaCTeHHM U KUBOTHBIX. YIJIBTPACTPYKTYypa
JTUKTHOCOM, IHMC- U TpaHCc-30Hbl. DyHKIMU KoMmIuiekca [OmbKH: CHHTE3 TMOJHCaXapuIoB, Cerperaunus,
HAKOIIEHUE U CO3PEBaHKE CEKPETOPHBIX MPOAYyKTOB. OOpa3oBaHHe CEKPETOPHBIX IPAHYN U BBIBEACHUE UX U3
KJIETKH, 00pa3oBaHUE JH30COM, Y4acTHE B MOCTOSHHOM IpOIlecCe OOHOBIEHUS IIa3MaTHYECKOW MEeMOpaHbI.
MapkupoBka MeMmMOpaHHOro TOTOKa B ammapare [ompmku. Pons kommekca [ombmku B GopMupoBaHUU
KJIETOYHON 000JIOYKH PaCTEHUH.

JIuzocomel. Mopdomnorus Iu30coM, UX XUMHUECKas opraHu3aius. [ eTeporeHHOCTh TM30COM B CBSI3U C
uX (DYHKIIMOHATHHOW OCOOCHHOCTHIO. [lepBUYHBIC, BTOPUYHBIC IJTM30COMBI, ayTO(arocOMbl M OCTATOYHBIC
Tenbiia. OYHKIMK JIU30COM: y4acTHe B OOMEHE BEIIECTB, BO BHYTPUKJICTOYHOM TEPEBAPUBAHUU B CBS3U C
MpoIeccamMu dH/10-, (aro- ¥ MTUHOLKUTO3a, YIacTHEe B U3OJSILUU U YAAJCHUH U3 KJIETKH OTMUPAIOIIUX CTPYKTYP,
poJIb B mporieccax nu3nca kiaeTok. O0pa3oBaHue THU30COM U ydacTue KoMmIuiekca ['ob Ky B 9TOM TpoIiecce.

Cdepocompl — MeMOpaHHBIE TY3BIPbKM pAcTeHUM, HaKaliMBaronme wacia. I[lepokcucomsr —
MeMOpaHHBIE CTPYKTYpPBI KJIETOK PACTEHHI M >KMBOTHBIX, HE CBSI3aHHBIE C BAKYOJSIPHOM CHCTEMOM KIIETOK.
OCOOEHHOCTH CTPOEGHHSA, CIOCOOHOCTh K camoyJBoeHHI0. (DyHKIHMOHaJbHAas OCOOEHHOCTh — YYacTHE B
MeTaboIM3Me TIEPEKUCEH.

Pu6ocompl. Ctpoenue, xummuueckas opranusamnus, pudocomusle PHK u Genku. PubGocomsl mpo- u
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9YKapUOTOB. Y CIIOBUS COOpKU prbocoM B nuToruiazme. [Tomucompl. PUOOCOMBI- HE CBS3aHHBIE C MEMOpaHAMH ,
UX polib B KJeTKe. PUOOCOMBI U MOTMCOMBI, JIOKaTU30BaHHbIE Ha MeMOpaHax 3HJOIJIa3MATUYECKOW CEeTH, UX
byskun. OyHKIKS pudOCOM — OHOCHHTE3 OEITKOB.

Cucremsl sHeproodecnieueHus kietku. Lukn ATD - A/I® kak 0CHOBHOW MEXaHU3M OOMEHA SHEPTHH B
KUBbIX cucrtemax. [lorpebmenne AT® B mporeccax CHHTE3a, TPAHCIOpPTAa BEIIECTB, OCYIIECTBICHUU
MeXaHu4yeckoi padotTsl u T.1. OO6pasoBanue AT® B pe3ynbTaTe MPOIECCOB INIMKOIM3a B THAJIONJIa3Me KIETOK,
JIBIXaHUSI B MUTOXOHJPUSX, (POTOCUHTE3a B XJIOPOIIACTAaXx.

Mutoxonapuu. OOmass Mopdonoruss U yabTpacTpykrypa. MHoroobpaszue ¢GopM MHUTOXOHAPUH,
MUTOXOHpUaIbHas ceTh. [ maBHas GyHKusg MuToxoHIpuil — cunTe3 AT® B pe3ynbpTaTe NpoLeccoB OKUCICHUS
opranuueckux cybcrpatoB u QocopunupoBanus AJ[D. Ponp marpukca U MeMOpaHHBIX CTPYKTYp
MUTOXOHJpUA B 3THX mpoueccax. [lonstue o0 syekrpoHHO-TpaHcnopTHOW uHenu u ATd-cuHTeTazHOM
koMmriekce B coctaBe kpucT. JIHK, PHK, pubGocombr muToxonmpwuii. [1omyaBTOHOMHOCTP MHTOXOHAPHM.
OO6pa3oBaHue HOBBIX MHUTOXOHJAPHHA. ['MIOTE3bI O MPOMCXOXAECHUU U SBONIOLMHA MHUTOXOHAPHI B cHCTeMe
AYKapUOTUYECKOUN KIIETKH.

Xnoporactel. OOmias Mopdonoruss ¥ yiabTPaCcTPYKTypa: HapyKHasi W BHYTPEHHssT MeMOpaHbl,
JaMerel, Tuiaakouabl. rpansl, Matpuke, JJHK, PHK. Pubocomsl, kpaxmanbHble 3€pHa, MUPEHOU, KUPOBBIE
karum. OcHOBHast PyHKIUS XJIOpOIIacToB — GorocuHTe3. Ponb xmopoduiia u SHEPTHH COTHEYHOrO CBETA B
nporiecce gorocuHTe3a. 3HaueHue porocuHTe3a B mpupoae. CeroBas ¢daza — HOTOOKUCICHUE BOMABI, CUHTE3
AT® u BoccranoBneHHoi Gpopmbl HA/ID. TemHoBas ¢a3a — CHHTE3 CIIOKHBIX OPraHUUECKUX COeTMHEHUN MpH
MIOTJIONICHUH YIJIEKUCIIOrO ra3a ¢ yyactuem moiiekyn AT®. [TomyaBTOHOMHOCTE XjioporuiactoB. ['unoressr 00
uX npoucxoxaeHnu. O6pazoBaHue HOBBIX XJIOPOILUIACTOB. XpoMaTo(opshl.

[lnacTuapl  KIETOK  pacTeHHid. XJOpOIUIACThl, XPOMOIUIACTHI, JEHMKOIIACTBI, MPOIIACTUIBL.
[Tpeobnaganue TOro WM WHOrO THIMA IUIACTHA B CBA3M CO cHelU(HUKONW TKaHW pacTteHus. Mopdomorus,
yIBTpacTpyKTypa, pyHkunu. BzanmonpeBpaieHus miacTHI.

OnopHo-ABUTaTeNbHAs CHUCTEMa KIETKH. MUKpOPHIaMEHThl, MHKPOTPYOOUKH U TPOMEKYTOUHbBIE
¢wiamentel. OOmme 4YepThl CTPOCHHS W (QYHKUIMU. AKTHHOBbIe ¢uiameHTbl. CTpoeHue, ydacTHe B
00pa30BaHUM CKEJIETHBIX CTPYKTYpP U COKpPaTHUMOI'O amnmnapara KJIeTKH, y4acTHe aKTMHOB M MHUO3MHOB B 3THUX
mporeccax, ydyactue MHKpO(UIaMEHTOB B JABMXKEHUU opraHeml. CrtpoeHre MUOPUOPUILIBI MOMNEPEHHO-
[10JI0CAaTOr0 MBIILIEYHOI'0 BOJIOKHA, CXEMa MBIIIEYHOIO COKPALIEHMS COIVIACHO MOJEIU CKONb3SALIMX HHUTEH.
[Ipomexxyrounsie ¢dunamentsl. OcobeHHOocTH opraHu3anuu. CrnenupuIHOCTh OEIKOB MPOMEKYTOUHBIX
¢bunaMeHToB I KJIETOK pa3iuyHbIX TKaHeil. [IpomexyTouHble (uiaMeHThl — ONOpHAas cHCTEMa KIIETOK
KHUBOTHBIX. MukpoTrpyOouku. CTpoeHHMe, XMMUYECKHH cocTaB, Oenku TyOynuHbl. LleHTpBl opranuzanuu
MUKPOTPYOOUEK, UX TUHAMHYECKAst HECTaOUIbHOCTh. @YHKIIMM MUKPOTPYOOUEK LIUTOIIA3MBbI.

Crabunuzanus GopMbl KJIETOK U OPUEHTUPOBAHHOE JABUKEHHE BHYTPHUKIETOUHBIX CTPYKTYp. PecHuuku
U JKTYTHKH 9YKapuOTOB, MEXAaHU3M JIBM)KEHUS, POJb MUKPOTpyOouek B 3TOM mpouecce. basambHble Tenbla
PECHHYEK M KTYTUKOB, UX CTpoeHHe M (yHKIHMH. KIeTOUHBIH IEHTp, OCOOCHHOCTH B PACTHUTEIBHBIX M
KUBOTHBIX KieTKax. LleHTpuonu, opraHuszanus, JIOKaau3alus B KIETKE, yIBOCHHUE LIEHTPUOJIEH, ydacTHE B
00pa30BaHUM LIUTOCKENIETA U3 MUKPOTPYOOUEK B HHTEep(a3e U BepeTeHa JIeIeHUs BO BpeMsl MUTO3a 1 Meiio3a.

BxuroueHus UTOIUIa3Mbl M BEILLECTBA 3araca B pPacTUTEIbHBIX U JKMBOTHBIX KJETKax. [JIMKOreH u
KUPOBBIE KaIlJIM B JKUBOTHBIX KileTKax. [lepBUYHBIH M BTOPUYHBIA KpaxMmMal B PACTUTEIbHBIX KIETKaX,
aJIEPOHOBBIE 36pHA B CEMEHAX BBICIIUX PACTEHUH.

Tema 5. Kinerounas nudgepeHunpoBka

[Tonsitue o auddepeHIUpPOBKE KIETOK, 00 uX MOpP(}OIOrHYecCKOM MHOTr000pa3ud B CBSI3H C
BBINOJIHAEMBIMU (PYHKIIUSAMH. B3auMOCBsI3b MpoLIeccoB AeIeHUs KIETOK U AU HepeHInpOBKY.

Knerounsrii 1ukin. XapakTepuCTHKa KJIETOYHOTO IUKJIA, MPOJOIDKHTEIBHOCTh B  CBSI3H  C
nponu@epaTUBHON aKTUBHOCTHIO KIIETOK PA3HBIX TKaHEH MHOTOKJIETOUHBIX Opranu3MoB. [lepropl KiieTouHoro
IUKJIa B UHTEepda3e: MPeCUHTETUYECKUNA, CAHTETHUECKHI U TOCTCUHTETUYECKUH.
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Tema 6. [lejieHHEe KIETKH

MuTo3 — OCHOBHOM THII JIEICHUS KJIETOK dYKapHOTOB, €ro Ouonorudeckuii cmpicia. da3pl MUTO3a, UX
XapaKTEepPUCTUKA W TPOAOKUTEIBHOCTh. V3MeHeHne MOop(doioruu KIETKH BO BpPEMS MUTO32, HU3MEHEHUS
SIEPHBIX CTPYKTYp, (HOPMUPOBAHME MHUTOTHYECKOTO ammapara, W3MEHEHHs ITUTOIUIa3Mbl, €€ OpraHesl.
MexaHu3M JBM)KCHHS MHUTOTHYECKMX XpOMOCOM. L[UTOKHMHE3, €ro OCOOCHHOCTH B KIJIETKaX pacTeHUU u
JKUBOTHBIX. OTKpBITBIM M 3aKpbITBIA MUTO3. OHAOMUTO3. Comaruueckas mnonumniouaus. [lonureHHbie
XPOMOCOMBI, OCOOEHHOCTH OpraHu3aiuu U GyHKIMoHupoBanus. [laromorus Mutosa, pakTopbl, BHI3BIBAIOIINE
MaTOJIOTUYECKUE H3MEHEHHUS B KJIETKE BO BpeMsi MUTO3a. [IpUHUMMBI peryasiuu pa3MHOXKEHHUS KIIETOK.
3J10KauYeCTBEHHBIN POCT KaK MPUMEP HAPYIICHUS PETYJIALNHN Pa3MHOKEHUS KIETOK.

Meiios. Ero 6uonorundeckoe 3nauenue. Otnuuune meio3a ot muto3a. Ocodbennoctu nporecca. [lepBoe u
BTOpoOe jelieHre Mmeho3a. PDa3pl Meio3a, UX XapakTepucTuka. KoHbroranus TOMOJIOTHYHBIX XPOMOCOM,
CHUHaINTOHEMHBIN KoMmIuieke, Z-JIHK, kpoccunroBep u ero poib B UHAWBUAYAIbHOM U3MEHUYMBOCTH OPraHU3MA.
Xua3Mbl, HUX MPOUCXOXKICHHUE. XPOMOCOMBI THUIA JIAMIIOBBIX INETOK, CTPOEHUE, OCOOCHHOCTHU
byHKIMOHUpOBaHUA. Penykius dyucima XpoMocoMm, (GopMUpPOBaHHE TAaIUIOMIHBIX KJIETOK. THIBI Meio3a:
3UTOTHBIN, TaMETHBIA U TPOMEXKYTOUHBINH. UepeoBaHue rarionHON U IUTIIIONTHON (a3 B )KMU3HEHHOM ITHKIE
MIPEACTaBUTENICH Pa3HBIX CHUCTEMAaTUUYECKUX Tpymil. Pa3BUTHE TOMOBBIX KJIETOK y >KMBOTHBIX U YEJIOBEKa:
CliepMaToreHe3 W OBOreHe3. Pa3BuUTHE TMONOBBIX KIETOK Yy MOKPBITOCEMEHHBIX pACTEHUN: Mera- u
MHUKpPOCIIOPOT€HE3, MBUIBIIEBOE 3E€pHO, 3apOJbINIEBbIA MemoK. [IoHSATHE O JBOMHOM OIUIOJOTBOPEHUH Y
BBICIIMX PACTECHUMN.

7. METOAUWYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

cemecTp Tema 3anaTHA O0pa3zoBaTeabHbIC TEXHOJIOTHH, MeTOABI H GOPMBI 00y4YeHHUS

Tema 1-6 Jlekuum  —  TEXHOJNOTHUS  WIIIOCTPATUBHO-HATJISATHOTO  OOYYECHHS
(o6BsicHeHME, Oecena, MyJIbTUMEIA IPE3EeHTANA), TPOOIEMHO-TTIOMCKOBbIE
AKTUBHBIE TEXHOJIOTUH (IIPOOJIEMHAst JTEKIU).

Tema 1-6 IIpakTuyeckue 3aHATHA — TEXHOJOTUS WJUIIOCTPATUBHO-HATIISTHOTO
oOyueHusi (oObsicHeHHe, Oecena), y4eOHO-HCCIEOBATEIbCKUE AKTUBHBIC
TEXHOJIOTHH (TIOATOTOBKA COOOIICHHSI, CAMOCTOsITeNIbHAS paboTa); TecToBas
TEXHOJIOTHSI; TEXHOJIOTUHU MPOSKTUPOBAHHUs (MCCIICIOBATEIILCKHUE).

1 cemectp

8. MEPEYEHb YYEFHO-METOIMYECKOI'O OBECIIEYEHUSA IJIsI CAMOCTOSTEJILHOM
PABOTbBI OBYYAIOIINXCSA

ouyHasi popma o0yueHust

Buabi Tema Oo0bem ®opMBbI CAMOCTOATEIbHON PAGOTHI
CaMOCTOSATEIbHOM CaMOCTOSATEIbHOM
padoThI padoThI
AyautopHas TeMmbl — BBITIOJIHEHIE 3aJaHuH, MPEAYCMOTPEHHBIX
1-6 IJIaHOM TTpakThyeckoro 3ausaTus (B YMK]I);

- KOHCIICKTUPOBAHUEC  H3JIaracMoro marcpuajia
JICKIIMH B COOTBETCTBHU C IIJIAHOM,

- MHKPOCKOIIMPOBAHUC,

— BBIITOJTHCHHEC ITMCBMECHHBIX TCCTOBBIX 3a;1aH1/1171.
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q)e,Z[epaJ'ILHOG TroCyaJapCTBCHHOC 6IO,H)KGTH06
06paSOBaTeJ'IBHO€ YUpCKACHUEC BBICHICTO O6pa30BaHI/I$I

PaGouas
JUCLUILINHEL

TporpaMmma

BreaynuropHas Tembl 36 - popaboTKa KOHCIIEKTa JIEKLUH,
1-6 - BBIMIOJIHEHUE  3a/laHui,  IPELyCMOTPEHHBIX
IJJAHOM TPAKTUYECKOr0 3aHATUS I BHEAyIUTOPHOU
camocTtosTeNbHOI pabotel (B YMK]),
— MIOJIrOTOBKA COOOIICHHUS, TPE3EeHTALIUU.
3aouHas popma 00ydyeHus
Buabl Tema O0Bbem ®opMbI CAaMOCTOATEIbLHON PA0OTHI
CaMOCTOATEIbHOH CaMOCTOATEIbHOU
padoTbI padoThI
AynuropHas Tems! 1-6 - KOHCIIEKTUPOBAaHUE  U3JIaraeMoro
MaTepuana JEKIUH B COOTBETCTBUHU C
IUTAHOM,
- BBITIOJIHCHUE nabopaTopHOi
pabortsr;
- BBITIOJTHECHHE 3aJlaHul,
IIPEyCMOTPEHHBIX IIJIaHOM
NPAaKTUYECKOr0 3aHATHs (IPEACTaBIECHbI B
YMK/)
BueaynurtopHas Tembl 1-6 32 - popadOTKa KOHCIIEKTA JICKIUU;
- yrayOJleHHbI  aHalu3  Hay4yHOU
JUTEPATYPBHI;
- MOArOTOBKa K  JaOOpaTOpHBIM
paborawm;
- MOJrOTOBKA oT4yera 1o
JabopaTopHBIM paboTam;
- HOATrOTOBKA COOOIIECHNUS;
— BBIIIOJIHEHUE 3aJaHuH,
IIPEyCMOTPEHHBIX IJIaHOM
IPAKTHUYECKOT0 3aHsTHUsl (IPEICTABIICHBI B
YMK]).
32 - MOJITOTOBKA K 3a4ETy
IIpumepHbIe TeMBbI 11 COO0IIEHUIT
1. Kapuortum yenoBeka: HOpMa U MaTOIOTHSL.
2. Mopdonormueckoe u pyHKIIMOHATBHOE Pa3sHOOOpa3He KJIETOK HEPBHOW TKAHH.
3. Oco0eHHOCTH OpraHu3alyy Spa IPOCTEHIINX.
4. Tlatonorus pacTUTEIbHON KIETKU.
5. AnonTo3 M HEKpo3: JBa AIbTEPHATHUBHBIX MTYTH THOEIN KIETOK.
6. IlepeHoc 9ykepomHON TeHETHYECKOW HH(POPMAIIUH B 3YKAPHUOTHIECKUE KIIETKH.

I[IpumMepHBIii MepeyeHb JUTEPATYPHI IS MOJATOTOBKH COOOIIEHMIt
1. Bepemaruna, B. A. [lutonorus [Tekcr] : yue0. it CTyIEHTOB YUPEXKACHUH BBICHI. pod. 00pa3oBaHUs
/ B. A. Bepemaruna. - Mocksa : Axkagemus, 2012. - 173 c.
2. Msnenen, O. JI. OcHOBBI ITUTONOTHH, SMOpHoNorun U obmieit rucronoruu [Teker] / O. 1. Msgenen. -
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Mocksa : Meaununckas kaura, 2002. - 363 c.

3. Hekpacosa, 1.1. OcHoBwl niutonoruu u O6uonoruu passutus [Tekcr]| : pex. YMO B kagectBe yueo.
nocobus st cryaeHtoB By3oB / M. . Hekpacosa. - DnekrpoH. TekcToBbie AaH. (1 ¢daiin B dopmate PDF). -
Crasponions : AT'PYC, 2008. - 152 c. : uB. - 3arj. ¢ TUTYIL. 3KpaHa.

IIpuMepHbIii NepevyeHb 3aJaHUi, MPeAYCMOTPEHHBIX IVIAHOM MPAKTUYECKOT0 3aHATHSA JIA ayAUTOPHOM
CaMOCTOAITEILHOM padoThI

Bseoenue. Knemka — snemenmapuas eOuHuya #cueo2o

IInan:

1. Tlpenmer u 3agauu HUTOIOTHUU, MECTO LIUTOJIOTHH B CUCTEME OMOIOTMYECKUX TUCIUTUIHMH.

2. Kpatkas uctopusi pa3BUTHS, 3HAYCHHE METOINYECKUX MOAXOI0B IS Iporpecca HayKH.

3. Kunerouynas Teopwsi, 3Tarbl pa3BUTH U 3HAYEHUE JUI OMOJIOTHH.

4, MeToapl INTOJOTUH.

5. OOmue 4epThl U pa3ivuvs B CTPOCHUU U JEIICHUU MPOKAPHUOT U DYKAPUOT, TUMOTE3bl 00 UX
MIPOUCX OXKJICHUH.

6. OOmmii TUTaH CTPOSHHSI KJIETKH Ha CBETOBOM H JIEKTPOHHO-MHUKPOCKOITIYECKOM YPOBHE.

7. T'omororusi B CTpPOCHHH KJIETOK Pa3HbIX CHCTEMATHUECKUX TPYIIIL.

Ocnognoti nocmynam kiemoyrou ouonocuu — J{HK-PHK-b6enok

[Inan:

1. OcHOBHBbIE MOHATHS O XUMUYECKON OpraHu3aliy KIETOK.

2. OcHoBHoI1 moctynat kierounoit ouonoruu (JJHK-PHK-6enok) u sTansl ero peanu3anuu B KIETKE.

3. Oo6mue npencrasienus o crpoernu Moekyn JIHK, PHK u 6enka. [ToHsTHE O TeHE B T€HETHYECKOM
KOJIE.

4. Monekynsl PHK, ux ponbs B 6uocunTese Oenka.

5. OOmas cxema OmocuHTE3a OeIKa.

6. Ilonsatue 06 sHeprerrueckom oomene. ATD, ee posb U MyTH 00pa30BaHUS B KIIETKE.

Knemounoe saopo

Llenb: n3y4nTh OCOOCHHOCTH CTPOCHHS U (PYHKIIUU S/Ipa.

Xom paboThI:

1. Snpo B KJIeTKax pacTeHUH M KUBOTHBIX, CTPOECHUE, PYHKIIUU, B3AaUMOCBSI3b A/Ipa U IUTOIIA3MBI.

2. OOmass Mopdonorus sipa Ha CBETOBOM M 3JEKTPOHHO-MHUKPOCKONMHYECKOM ypoBHE. OCHOBHBIC
KOMITOHEHTHI sIpa.

3. XpoMaTHH - OCHOBHOI ()YHKIIMOHAJIBHBIN U CTPYKTYPHBIA KOMIIOHEHT UHTEP(A3HOT O siApa.

4. XpomocoMbl. Xumuieckas u mopdonorudeckas opranusanus, GyHkiuu. Kapuorun (Ha npumepe
KapHOTHUIIA YETIOBEKA).

5. Sppeimko. YinerpactpykTypa, pynkuun. Ob6pazoBanue, aMIuId(pUKAIHS SAPBIIICK.

6. Snepnas obonouka. Ctpoenue, GyHKIUU. Poib mpy B3aMMOACHCTBHH SIpa U ITUTOILIA3MBI.

Pabora ¢ MUKpOCKOTOM:

1. Paccmotpers MUKpOMpenapathl, JEMOHCTPUPYIOIIKE pazHooOpasue Gopm saep. Crenarb BHIBOA.

2. Paccmorperh mpemaparbl, JEMOHCTPHUPYIOIINE ydYacTHE sapa B KIETOYHOM cekperuu. Craenarb
BBIBOJI.

3. U3yuutp mnpemaparbl, IEMOHCTPHUPYIOIIME Pa3HOPOJHOCTh XHWMHUYECKOTO COCTaBa SAPBIIIKA.
Crenarn BEIBOJI.

4. W3yunth CyOMHKpPOCKOIIMYECKOE CTPOCHHE sI/Ipa, HUCIOJIB3YS SJEKTPOHHBIE MHKpoQoTorpaduu.
BbImoaHUTh cXeMy CTpoeHus sapa, OOO3HAuUMTh HApYKHYIO, BHYTPEHHIOIO MeMOpaHy KapUOTEKH,
MEpPUHYKJIEApHOE TMPOCTPAHCTBO, SACPHYIO JIAMUHY, TOPOBBIM KOMILJIEKC, PUOOCOMBI, HYKIJICOIUIa3My,
XPOMATHH, SIPBIIIKO.

5. Hcnonp3ys cxemy, H3y4UTh CTPOEHHE KOMIUIEKCAa IIOPBI, BBINOJHUTH PUCYHOK, OOO3HAYUTH
[EHTPAJIbHYIO U TiepudepudecKie rpaHyJibl.

6. Paccmorpers mpemapaTrbl XpOMOCOM: XpPOMOCOMHBIE HAOOpBI TPEUMXH, POMAIIKH, YEIOBEKa,
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TETPATUIONIHBIN Ha0op XxpomMocoM. Cenarb BBIBO/I.

7. BBIMOTHUTE PHUCYHOK, HCIONB3YysS CXEMBl CTPOSHHUS XPOMOCOMBI, OO0OO3HAYHUTH IEHTPOMEDY,
BTOPUUHYIO NEPETSIKKY, CIIYTHUK, MAaTPHUKC, MEJTUKYITY, XPOMaTH/IbL.

8. 3amosHUTH TAOIHITY:

Tunsl XpoMocoM Pucynok
1.
2.
3.

9. HM3y4uTh CTpOEHHE XPOMOCOM, HCIIONB3YSI MUKpOQoTOorpaduu.

10. Paccmortpets cxemy «YpoaH ynakoBku JIHK B XpoMocoMe», BBIITOIHUTE PUCYHOK.

11. Ucnonp3yst cxemy U 3JIEKTPOHHO-MUKPOCKOMUYECKYI0 (GoTorpaduio, U3yduTh CTPOSHHUE SIPHIIIKA B
Sqpe KIIETKH, BBIMOJIHUTh PUCYHOK, 0003HAUUTh KApUOTEKY, SICPHYIO JIAMHUHY, SAPBIIIKOBBIE OPraHU3aTOPHI
XPOMOCOM, KOHIIBI XpPOMOCOM, CBSI3aHHBIE C SAEPHON JJaMUHOM.

12. PaccmoTpeTh cxeMy KapHOTHUIIa YeI0BeKa.

13. Pemenue 3amau /Yuicon [[x., Xaut T. MBK: CoopHuk 3amad.

I'maBa 9. Knerounoe siapo (AHK u Oenku, BXopasdiiue B COCTaB XPOMOCOM, CTPYKTYypa XpPOMOCOMBI,
peruIKanus XxpoMocom, cuHTe3 u nporeccuar PHK), ¢.127-158.

Tlosepxnocmmblii KOMNIEKC KN1EemKU

Lenb: U3yuuTh CTPYKTYpY MOBEPXHOCTHOTO KOMILJIEKCAa KIIETKH, OCOOCHHOCTH TPaHCIOPTUPOBKU
BEIIECTB, IPOHUIIAEMOCTh KJIETOUHON 000JI0UYKH.

Xon paboThl:

1. M3y4uTh CTPYKTYpYy IOBEPXHOCTHOTO KOMIUIEKCA KJIETKH, BBIOJHHUTH PUCYHOK, OOO3HAYHTH:
TJIMKOTPOTEUHBI, OCTKH B TONIIE MEMOpaHbl, MHTErpajibHbIC, TOJyHHTETpaibHbie O€nku, (HochOoIUImuabI
OnnunuaHoro cios (ruapouibHble TOMOBKM U TUAPO(OOHBIE XBOCTBI JHMIHJIOB), MUKPO(UIAMEHTHI,
MHUKPOTPYOOUKH.

2. BBITOTHUTH PHCYHOK TIMKOKATIMKCA.

3. 3apucoBarh cxeMy (YHKLIHOHHPOBAHHUS TPAHCHOPTHBIX OEIKOB, OTMETUTh: TPAHCIOPTUPYEMYIO U
KOTPAHCIIUPTUPYEMYIO MOJIEKYJIbI, JHUIMHUIHBIA OHCIOH, OelOK-TIepeHOCUYHK, AHTUIOPT, YHUIIOPT, CUMIIOPT,
KOTPaHCIIOPT.

4. M3yunTh cXxeMy IAaCCHBHOIO U aKTMBHOTO TpaHcHopTa. OTMETHTh Ha PUCYHKE TPAHCIOPTUPYEMYIO
MOJIEKYTy, KaHaI000pa3yomuil 6e10K, 6eT0K-TIepeHOCYNK, aKTUBHBIN U ITACCUBHBIN TPAHCIIOPT, O0JIErYCHHYIO
U IpOCTyIo AU( Y30, TUIHUIHBIA OUCIIOHN.

5. 3apucoBarh cxeMy (YHKIMOHMPOBAaHUS OEIKOB-TIEpeHOCUMKOB. OO03HAUUTh: TPAHCIOPTUPYEMOE
BEIIECTBO, TPAHCIIOPTHBIN OEJIOK, OCYIIECTBISAIONINN 00IerueHHYI0 Aupdy3uto, TUIUIHBINA OUCITOM.

6. M3yunTh MEXKIETOYHBIE COEAWHEHHS (IJIOTHOE COEJMHEHHUE, JIECMOCOMY, ITOJYIECMOCOMY,
HEKCYC), BBINOJIHUTh PUCYHOK.

7. V3yuuTh CTpOE€HHME MHUKPOBOPCHHOK M CTEPEOLMIINI, BBIIOIHUTH PUCYHOK, OOO3HAYUTH:
TJINKOKAJTMKC, THIa3MalIeMMY, ITY9KH MUKPO(UIaMEHTOB.

8. IlponabmromaTh MPOHUIIAEMOCTH KJIETOYHON 0007109k HH(DY30pHid, (KJIIETOK TKaHEH): TOMECTUTh UX
B CJIa0bIi pacTBOP XJIOPHCTOrO HATPUS, 3aTEM B KaIlIIO AUCTHIIIMPOBAHHON BO/bl. ClenaTh BBHIBO/I.

9. Ilponabmiomarh SIBICHHS NUHOIMTO3a y aMed: B KAIUTIO JKHIKOCTH C amMe0aMH BBECTH HEMHOTO
MeJIKO pactepToi Tymu. Cuenarb BIBO/.

10. Pemenue 3anau /Yuncon [Jx., Xaut T. MBK: CoopHuk 3anay.

I'maBa 6. Ilmazmaruyeckas MmemOpana (Jlumumablii Oucnoil, MeMOpaHHBIE O€lKH, MeMOpaHHBIE
YIIJIEBOMBI, TPAHCIIOPT Yepe3 MeMOpaHy MajibIX MOJIEKYJ, MEMOpPaHHBIH TPAHCIIOPT MAKPOMOJIEKYJ W YaCTHII:
AK30IIMTO3 U SHIOMUTO3), ¢.46-70.

I'maBa 14. Knerounass ajresus, COEIMHEHHS MEXIY KIETKAMH W BHEKJIETOYHBIH MaTpUKC
(MekKIIeTOYHbIE COeTMHEHHSI, BHEKJIETOUHBIN MaTPHUKC, MEKKIETOYHOE Y3HABAHHE U aare3ns), ¢.259-279.

Bonpock! 11 caMOKOHTpOIIS:

1. OcoOGeHHOCTH CTPOCHHUS TTTUKOKATIHKCA.
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CtpoeHue 1mia3mMaieMMBI.

MeMOpanHbIe OSIKHU: BUJBI, (PYHKITUH.
TpaHncropTHBIE OENKH.

Aubdysus.

Ocwmoc.

AKTHBHBIN TPaHCIIOPT.

Knaccudukarus MEXKIETOUHBIX COSTUHEHUH.
. XapaKTepUCTHKA MEKKIIETOUHBIX KOHTAKTOB.

10. ®daromuros.

11. IMunouuTo3.

Opeanennvl 06we2o Ha3HaueHus. HemMeMOpPaHHvle OPeaHellbl

Lenb: U3yunTs cTpoeHne U GyHKIIMH HEMEMOpPAaHHBIX OPTaHeJI.

Xon paboTsr:

1. PaccMOTpeTh AJIEKTPOHHO-MUKPOCKOMUYECKue poTorpadur MUKPOTPyOOUIeK U (PUITAMEHTOB.

2. M3yuuTh CcTpOEHHE MHKPOTPYOOYEK, 3apucoBaTh, OOO3HAYHUTH: TYOYJIMHOBBIC CYOBEIUHUIIBI,
ACCOIMMPOBAHHBIE OEJKH, TepeMeInlaeMble YaCTHIIBI.

3. BBINOIHUTH CXeMy aKTHHOBOTO MHUKpPO(PWIAMEHTa, OTMETUTh TJI00YIMHBI, aKTHHBI, TPOIIOMHO3HH,
TPOIOHMH.

4. PaccMOTpeTh 3IEKTPOHHO-MUKpOCKONHYeckue (hoTorpaduu EHTPUOIH KJIETOYHOTO IEHTpA.

5. Hcnonw3ys cxemy, M3y4WTh CTPOCHHE KIETOYHOrO IIEHTPA, BBIMOIHUTH PUCYHOK. OOO3HAYUTH
TPUILIETBI MHUKPOTPYOOUCK, pajWalibHbIC CIUIBI, IICHTPAIBHYIO CTPYKTYPY «KOJIeca TeJIeTH», CATeJUIUTHI,
MHUKpPOTPYOOUKH.

6. 3apucoBarh cTpoeHHE pHOOCOM, 0003HAUNTH MATYIO U OOJBIIYIO CYOhEAUHUIIBL.

7. BBINOTHUTH CXeMY
HememOpanHbie opraHesnibl

/ b\
SN N

2.
3.
4.
5.
6.
7.
8.
9

8. Pemenwme 3amau /Ywicon /., Xaut T. MBK: CoopHuk 3a1a4.
I'maBa 11. Llutockener (MpllIeuHOE COKpAIlEHUE, AKTUHOBBIE (DUIAMEHTHI U KJIETOYHBIH KOpTEKC,
MHUKPOTPYOOUKH IIUTOIIA3MBI, IPOMEXKYTOUHBIE (PHIIAMEHTBI, OpraHU3alIis IUTOCKeneTa), ¢.193-214.
Bormpock! ajist caMOKOHTP OIS :
CTpyKTypa LHUTOCKENETa.
OcobeHHOCTH CTPOEHUSI MUKPOTPYOOUEK.
OYHKUIUNU MUKPOTPYOOUEK.
Crpoenue u pyHKIUU TPOMEXYTOUYHBIX (PHUITAMEHTOB.
MuKpoQHUIaMEHTBI: CTPOCHUE U (DYHKIHH.
CtpoeHune KIETOYHOTO IIEHTpA.
OYHKINU KIETOYHOTO [IEHTPA.
PuGocomsl: cTpoenue, pyHKIUU.
. ITomucomsl.
Opeanennvl 0bwje2o Ha3HayeHus.: MeMOPaHHble OP2aAHeILTb
Llenb: U3y4uTh CTpOCHUE U (PYHKIIMH MEMOPaHHBIX OpTaHell.
Xom paboThl:
1. Paccmorpetsb pazHooOpa3Hbie (OPMbl MUTOXOHAPHUH, BHIITOIHUTH PUCYHOK.
2. Paccmotpers mpemnapathl, 0OpaTUB BHUMaHHE Ha paciipeesieHie MUTOXOHIApUI B KieTkax. Crenarb
BBIBOJI.
3. PaccMmotpeTs 251eKTpOHHO-MUKpOCKONnYecKre (hoTorpaduri MUTOXOHIPUH.

CoNooak~wWNE
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4. HWcnone3ys Gororpaduu, pUCyHKH, CXEMbI, U3y9UTh CTPOCHUE MUTOXOHIPHUI. BBIOIHUTE PUCYHOK,
0003HaYMTh: HAPYKHYIO, BHYTPEHHIOI0 MEMOpPaHbl, KPUCTHI, MATPHUKC.

5. H3y4uthb cXeMy CTpPOECHHUS KPUCTHI, BBIIOJHUTH PUCYHOK, OTMETUTh I'PUOOBHIHBIE TEJIbIIA.

6. Paccmorpers a5ekTpoHHO-MHKpOcKonndeckue Gpororpaduun IIC.

7. Wzyuutp crpoenue OIIC. BBINOMHUTH PHUCYHOK, OOO3HAYUTH: TPYOOUKH arpaHyJsIpHOM ceTH,
LUCTEPHBI TPAHYISAPHON CETH.

8. Pemenue 3amau /Yuncon /., Xaut T. MBK: COopHuk 3ama4.

I'naBa 7. IIpeoOpa3oBaHue SHEPTUU: MUTOXOHAPUU U XJIOpOIu1acTel (MUTOXOHIpUH, IbIXaTeNIbHAS LIEb
u ATP-cuHrerasa, XJOpoIulacTel M (DOTOCHUHTE3, HBOJIOLMS 3JIEKTPOHHOTPAHCIOPTHBIX LEMel, TI'€HOMBI
MHUTOXOHJIPUIA U XJIOPOIIacToB), ¢.71-99.

I'maBa 8. BHyTpuKIeTOYHAs COPTHPOBKA MAKpOMOJIEKYJ M COXpPAHEHUE KJIETOUYHBIX KOMIIAPTMEHTOB
(KommapTmeHTamus B KiIeTKax BBICHIMX OpraHU3Max, SHAOMIA3MATUYECKUNA PETHKYIYM, TPAHCIOPT OEIKOB U3
anmapara ['oJbKu B TM30COMBI, TpaHcopT), ¢.100-126.

Bormpocs! 1t cCaMOKOHTPOJIS:

Jlokanu3anust MUTOXOHAPUM B KJIETKaX.
Pazmepsb! 1 opMBI MUTOXOHJIPUH.
CrpoeHne MUTOXOHAPUH.

Uto Takoe KpucThi?

O yHKIIMU MATOXOHAPHUA.

Bo3HUMKHOBEHHE MUTOXOHIPUNA.

I'mnoressl 0 NPOUCXOKACHUN MUTOX OHAPUH.
Crpoenue OIIC.

. Buasr OIIC.

10. ®ynknuu OIIC.

11. O6pazoBanue IIIC.

Opzanennvl 0buje2o HazHaueHus: MemMopannble opeaHebl

Lenb: U3yunTs cTpoeHre U GyHKIIMM MEMOPAaHHBIX OpraHesul.

Xom paboThI:

1. Hcnonp3ys »IIEKTPOHHO-MHUKpPOCKONUYecKne Qororpaduu, U3y4UTh CYOMHKpPOCKOIMUYECKOE
cTpoeHue KoMmiuiekca ['oibaku. BBIMONMHUTE pUCYHOK, 0003HAUUTh: JUKTUOCOMBI, TpyOUaThle MPOIOKEHUS
LUCTEPH, MY3bIPbKH.

2. PaccMmoTpeTh M U3y4HTh Mpenaparhl, JEMOHCTPUPYIOIIUE POk KOMIUIeKca [0JbIKU B 3aBEpLICHUN
cuHTe3a BemecTB. CaenaTh BBIBOI.

3. HM3yuuTh cTpOCHHE TU30COM, UCIIOB3Ys AJIEKTPOHHBIE MUKpOdoTOrpadum.

4. PaccMOTpeTh CXeMy CTPOCHHS U (yHKLIMOHUPOBAHUS JIU30COM, BBIITOJIHUTH PUCYHOK.

5. Hcmonp3yst cxemy, U3y4UTh CTPOCHHE MEPOKCHCOM, BBITOJHUTH PUCYHOK, 0003HAYUTh MEMOpaHy,
KPHUCTAJJION].

6. PaccMoTperh 371eKTPOHHO-MHUKpPOCKOIUYecKrue poTorpaduu NepoKCUCOM.

7. BBINOIHUTE CXEMY:

CoNoa~WNE

MemOpaHHbIE OpraHesIbl

N S S S S

8. Pemenwme 3amau /Yuncon JIx., Xaat T. MBK: CoopHuk 3aa4.

['maBa 8. BHyTpukieToyHass COpPTUPOBKa MaKpOMOJEKYJI W COXpaHEHHE KJIETOYHBIX KOMIIapTMEHTOB
(ITepokcucomsl, ammapat ['onbaxu, TpaHCOpT OENKOB M3 ammaparta ['onbIkKu B JM30COMBI, TPAHCHOPT W3
anmapara ['oJbKu B CEKPETOPHBIE BE3UKYIBI M K TOBEPXHOCTH KJIETKH), ¢.109-123.

Bonpocs! 1 caMOKOHTPOIS:

1. OcnoBHuble koMmoHeHTHI KI'.

2. UYro Takoe muKTHOCOMA?

3. ®ynkumu KT'.
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4. Oo6pazoanue KI'.

5. CtpoeHue TU30COMBI.

6. DyHKIMH JTHU30COMBI.

7. OOpa3zoBaHUE JIU30COM.

8. dDopMBI IEPOKCHCOM.

9. CrpoeHue MepOKCUCOM.

10. ®yHKIMU TEPOKCHUCOM.
Knemounas oughghepenyuposra
[1nan:

PaGouas
JUCLUILINHEL

TporpaMmma

1. Tlomsatue o nuddepeHUpoBKE KIETOK, 00 uX MopdosornyeckoM MHOrooOpasuu B CBSI3U C

BBIITOJIHACMBIMHA q)yHKHI/IHMI/I.

2. B3zanmocBs3b npoleccoB AeNeHUs KIeTOK U AU hepeHIIUPOBKH.

3. Kuerounslit nuki, odmas xapakTepucTiuka 1 (aspl.

4. Tlepuonpl  KIETOYHOTO IMKIa B  HHTepdaze:
MTOCTCUHTETUYECKHUM.

[enenue xnemxu

IInan:

MPECUHTETUYECKUH,

CUHTETHUYECKUIT |

1. Mwuto3 KaKk OCHOBHOMW THII JIEICHHS KIETOK 3YKapruoOT. OTKPBITHINA U 3aKPBITHI MUTO3.
2. MuTto3 B paCTUTEIbHON U )KUBOTHOM KieTKaxX. OOIIHe YepThl U OTIUYHS.
3. Meiio3, 3HaueHue, xapakrepucTuka $hasz. OTINIHs OT MUTO3A.

4. Tumbl meiio3a, yepeOBaHNE TAIJIOWTHON M TUTUIOMIHON (a3 B KUZHENEATCTLHOCTH OPTaHU3MOB

Pa3HbIX CUCTEMATUYCCKUX T'PYIIII.

5. Pa3BuTHE MONOBBIX KIETOK Y dKUBOTHBIX U UX OCHOBHBIE XapAaKTEPUCTUKH.
6. Pa3BuTHE MMOJIOBBIX KJIIETOK Y CEMEHHBIX pacTeHnid. CTpoeHUE MBUTBIIBI M 3aPOIBIIICBOI0 MEIIIKA.
7. TloHaTue 0 IBOMHOM OIJIOIOTBOPEHHUH Y BBICIINX PAaCTEHUH.

9. ®OHJl OHEHOYHbLIX CPEACTB JJIA IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXKYTOYHOM ATTECTAIIMA IO UTOI'AM OCBOEHUA

JUCHUTIIMHBI

Pe3yabTaTt 00yueHHs1 MO JMCUMUILIUHE

Bux koHTpOJIA M

HanmenoBanue

aTrecTanuu OLICHOYHOI0 CpecTBA
3HAMDb. Texymui - TECT;

- TEOPETUYECKYIO0 OCHOBY OOIIIel XMMUU B Mpesienax TpeOOBaHM | KOHTPOJIb - KOHTpOJIbHAsA padoTa
(l)ejlepaJ'ILHLIX TOCydapCTBCHHBIX 06paSOBaTeJ'H)HI:IX CTaHIapTOB ]'[p()Me)KyToq]-[a;[ - BOIIPOCHI K 3a4YETYy.

Y OCHOBHBIX 00111€00pa30BaTeIbHbIX IPOrPAMM; aTTecTanus

- OCHOBHBIE KOMITOHEHTBI KJIIETKU U X (PYHKIIUY;

- TUTBI KJIETOYHOTO JICTICHHUS;

ymemy:

- IJJaHUpPOBaTh M  OCYLIECTBIATH Y4eOHBIH Tmpolecc B
COOTBETCTBUU C OCHOBHOMI 00111€00pa30BaTeIbHOM MPOrpaMMoi;
- QaHAJIM3HMPOBATh TPENapaThl HA YPOBHE CBETOBOI'0 MHKPOCKOIIA
U 3JIEKTPOHHO-MHUKpPOCKONUYEeCKHe (oTrorpaduu KIETOK M HUX
CTPYKTYP;

enadems.

- HaBBIKAMU TUIAHUPOBAHHUS U NPOBEJICHUS YUEOHBIX 3aHATHIA,

- HaBBIKAMH TPHUTOTOBJICHUS BPEMEHHBIX IMPENapaTroB JUis
CBETOBOTO MHKPOCKOIIA.
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10. IEPEYEHb OCHOBHOM U JJOMTOJTHUTEJIbHOM YYEBHOM JINTEPATYPHI

10.1. OcHoBHasi yueOHas JuTEpaTypa
1.  Bepemaruna, B.A. I{utomorus [Tekcr] : yue6. uisi CTYACHTOB yUPEXKICHUM BBICHI. TIPod). 0Opa3oBaHus /
B. A. Bepemaruna. - Mocksa : Akagemus, 2012. - 173 c.
2. 3apameeBa, C. Iuromoruss wm rucromorus : ydeOHoe mocobue / C.3aBaneeBa ; MUHHCTEPCTBO
obpazoBanms 1 Hayku Poccuiickoit @enepanun, OenepanbHOe rocyaapCTBEHHOE OFOKETHOE 00pa30BaTeIIbHOE
yUpekJIeHHE BBICIIEro npodeccuoHalibHOro oopazoBanus «OpeHOyprekuil rocy1apcTBEHHbI YHUBEPCUTETY. -
Openbypr : OI'Y, 2012. - 216 c. : wi, Tabn. ; To xe [DnekTpoHHwli pecypc]. - URL:
/lbiblioclub.ru/index.php?page=book&id=259350.
3. 3omnoroBa, T. E. I'ncronorus : yue6Hoe mocodue mist By3oB / T. E. 3omorora, 1. I1. AHocoB. — 2-¢ u3n.,
ucnp. u jgorn. — M. : U3narensctBo Opaiit, 2017. — 316 c. https://www.biblio-online.ru/book/46BFB7DC-
22B0-4C6D-8911-AC4755092935
4, Msnenen, O.J1. OCHOBBI UTOOTHH, AYMOpHUONIOrun U oomen rucronorun [Tekct] / O. JI. Msaaenen. -
Mocksa : Meaununackas kaura, 2002. - 363 c.
5.  HekpacoBa, 1.11. OcHOBBI nutonorud u Owosnoruu pasButus [Tekcr] : pex. YMO B kadectBe yueO.
nocobust it ctyaeHToB By3oB / M. M. HekpacoBa. - DnektpoH. TekcToBwie aaH. (1 ¢aiin B popmare PDF). -
CraBponnons  :  AI'PYC,  2008. - 152 c. :  mB. - 3arm. ¢  TUTYI.  DKpaHa.
/lbiblioclub.ru/index.php?page=book&id=138856.
6. CrBomuuckas, H.C. Ilutomorms: ydeOHWK [UIsi OakaJaBpoB IO HAMPABJICHUIO MOJTIOTOBKH
«[Tenarornueckoe obpazoBanue u buonorus» / H.C. CtBonunckas. - M. : Ilpomereit, 2012. - 238 c. : un. -
bubmuorp.: ¢.236-237. - ISBN 978-5-7042-2354-2 ; To xe [Dnekrponnwid pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=437359.

10.2. lononHuTeIbHASL y4eOHAs IUTEpaTypa
1. Atnac MoOpQoJIOTHH 4YelOBeKa: aHATOMUS, aHATOMHUS HOBOPOXKJIEHHOTO, YMOPUOJIOTHS, THUCTOJIOTHS,
TUCTOIATONOTUS [ DIEKTPOHHBIN pecypc] : KOMIIbIOTEp. HHMOPM. U 00yd. cucTeMa. - DIJIEKTPOH. JaH. - [0. M.] :
O6pas3, 1997. - 1 o1. ont. quck (CD-ROM) : 1. ; 12 cm.
2. bwummy, I'. JI. YauBepcanbubiii atinac. buonorust [Teker] : qomymeno YMO B kadecTBe y4e0. mocoOus st
crynentoB : B 3 kH. / I'. JI. bunny, B. A. KpspkanoBckuii. - MockBa : Onukc, 2005. Ku. 1 : Iutomorus.
I'ucronorus. Anaromus yenoseka. - 1007 c.

3. Bepemaruna, B. A. OcHoBbl o0meld rutonoruu [Teker] : yued. mocobue ajist CTyASHTOB By30B / B. A.
Bepemarwuna. - 3-e u3a., crep. - Mocksa : Akagemus, 2009. - 172 c.
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11. HIEPEYEHB PECYPCOB
NHO®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU CETU «MAHTEPHET», IIEPEYEHD
IMPO®ECCHUOHAJIBHBIX BA3 TAHHbIX

11.1. Pecypcol uHGOPMAIIMOHHO-KOMMYHUKAIMOHHOM ceTn UHTEepHeT
1.  Tucronorus. Kadenpa rucromorun m smopuonorun CIIGITIMA [Dnextponnsiii pecypc]. — Pexum
noctyna : http://histology.narod.ru/content.htm
2.  Enunas xomnekius IJOP [Dnexrtponnsiii pecypc]. — Peskum gocryma: http://school-collection.edu.ru/,
CBOOOJHBIN. — 3aril. ¢ 3KpaHa.
3.  EnumHoe OKHO nmocTyma K oOpa3oBaTelIbHBIM pecypcaMm [DIIeKTpoHHBIH pecypc]. — Pexwmm mocryma:
http://window.edu.ru/window, cBoGoaHbI#. — 3ari. ¢ 3KpaHa.
4.  OOpazoBarenbHble pecypchl MHTEpPHET MO TUCTOJIOTUH, LUTOIOTUH W SMOPUONOTUU [DNEKTPOHHBIN
pecypc]. — Pexxum moctyma: http://hist.yma.ac.ru/mor/res_ed.htm

11.2. IIpodeccnonaibHbIe 0a3b1 JAHHBIX

1. Amnanutnueckas pedepaTuBHas 6a3a TaHHBIX KypHaJIbHBIX cTareit - B/l MAPC.

2. Hayunas snexrponnas 6uodanoreka eLIBRARY.RU http://elibrary.ru — monmnorexcroBas, pedeparuBHas
0aza JaHHBIX.

3. DnekTpoHHas Oubnmoreka muccepranuii Poccuiickoit rocynapcrBennoit 6ubmuorexku (ObJ] PI'B) —
MOJIHOTEKCTOBAst 0a3a AUCCepPTaIUii.

4. Polpred.com O630p CMMU http://www.polpred.com — ITonHoTekcTOBasI, MHOrOOTpacieBasi 6a3a JaHHBIX
(BID)

12. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCHA
1O OCBOEHMUIO JUCHUIIJINHBI

JIeKIIMOHHBIE 3aHATHS JOJDKHBI OBITH HAINpaBlIeHbl HAa O3HAKOMJICHHE CTYAEHTOB C COBPEMEHHBIM
COCTOSTHMEM OMOJIOTUHU KJIETKU U €€ 3HAUYEHUEM JIJISl U3YUEHUs APYTUX TUCHUIUIMH.

Ocoboe BHMMaHHUE CIEAyeT YAEIUTh NPUMEHEHHIO TEOPETHUYECKMX IOJOXKEHMH Kypca B IPAaKTUKE
npenojgaBanusi. Bo Bpems mnpakTHdyeckux paboT oOTpabaThIBalOTCA W HPOBEPSIOTCS HAaBBIKK PAaOOTHI C
MHUKPOCKOITOM U TPUTOTOBJICHUS MUKPOIPENapaToB, MpaBuia paboThl U COOMIOACHUS TEXHUKU 0€301acHOCTH.

[Ipy noAroToBKe CTyAEHTAaMH COOOIIEHUH CHOCOOCTBYET pPa3BUTHIO MBIIUIEHUS M TBOPYECKUX
crocoOHOCTeH cryneHTa. [ BhIsABICHUS NMPOOEIOB B 3HAHUAX MOCIE U3YUEHHS KQKO0H TEOPETUYECKOW TeMbI
PEKOMEHIyeTCs BOCIOIb30BATHCS CUCTEMON TECTOB, pa3paOOTaHHBIX Ul KaKJOW TEMbl, KOTOPbIE MO3BOJISIOT
OLICHUTh CTENEHb YCBOCHHSA TEOPETHYECKOro marepuana. CaMOCTOATEIBHOE H3YYEHHE TEOPETHYECKOro
Martepuajga Ipeanojaraer pabory ¢ yueOHOM, HaydyHOW U cCHpaBOYyHOWM jurTeparypoil. HTorom
CaMOCTOSITENIFHOT'0 U3YUEHHSI TEOPETUYECKOT0 MaTepHaa IBISIOTCS KOHCIEKT, CXEMBI, TaOIHIIbL.
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13. MIEPEYEHb UTH®OPMAIIMOHHBIX TEXHOJOT Vi1, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O TIPOLECCA 11O JUCIUIIJIMHE, IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHUA U TH®OPMALIMOHHbBIX CITPABOYHBIX CUCTEM

Nudopmanuonnsie | Ilporpammuoe odecneyenmne HNHdpopmManoHHbIE CIPABOYHbIE CHCTEMbI
TEXHOJIOTHH
TexHomoruu MS Office 2007
BU3yalIU3aluu nporpamMa aisi pabotsl ¢ pdf
MynbsTMenua- ¢aitmtamu  Adobe  Acrobat
TEXHOJIOTHH Professional
mporpaMMa Ui CO3JaHUs

cmaia-moy Microsoft Power
Point

Texunomnoruu cbopa,
XpaHeHHs,
CHCTEMaTH3aIIH
uHpOpMaLIUU

nporpamma aisi pabotsl ¢ pdf
¢daitmtamu  Adobe  Acrobat
Professional

apxuBatop WinRAR

WNudopmannonnsle banku Cucremsl
Koncynprantllntoc —  copaBoYHO-IIpaBOBast
cuctema. http://www.consultant.ru/
YHuBepcuterckas HMH(POpPMAIIMOHHAS CHCTEMa
POCCUA (YUcC POCCHUA)
http://uisrussia.msu.ru/ — TeMaThJecKast
JNEKTpOHHAs OuOnnMoTexka W 0a3za NaHHBIX JUIS
UCCJIEIOBAaHUM M Y4EeOHBIX KypcOB B 00JacTH
I'YMaHUTAPHBIX HaYK.

ONeKTpoHHBIN crpaBoyHUK “UHPopmuo” s
BBICIITUX y4eOHBIX 3aBeJICHU M
http://www.informio.ru/

YHUBEpCAIbHBIN
sci.aha.ru
OHJIalH->HIMKIIONEeaus encyclopedia.ru
YHUBEpCAIbHBIA  clOBapb (110  OTpacisiMm)
slovar.plib.ru

BCD bse.sci-lib.com
WH(POPMAIIMOHHO-TIPABOBAsl  CHUCTEMaA
http://ivo.garant.ru/#/startpage:0

CIIPAaBOYHUK-OHIHUKIIONIC AU

I'apant

TexHonoruu noucka
uHpOpMaIIUU

opaysep MozillaFirefox
opay3ep Chrome

WNudpopmanmoHHble banku Cucremsl
Koncynprantllntoc —  copaBOYHO-IIpaBOBast
cucrema. http://www.consultant.ru/
YHuBepcurerckas HWH(OpPMAaIlMOHHAS CHUCTEMa
POCCHA (YUC POCCHA)
http://uisrussia.msu.ru/ — TeMaThJecKast
ANEeKTpOHHAs OuOnuoTexka W 0a3za NaHHBIX IS
WCCIICIOBAaHU M YYEOHBIX KypCcOB B oOnactu
T'yMaHUTAPHBIX HaYK.
DJIEKTPOHHBIM  CIIPAaBOYHUK
BBICILINX y4eOHBIX
http://www.informio.ru/

“Undopmuo” mus
3aBEICHUI

YHUBEpCaAIbHBIN
sci.aha.ru

CIIPAaBOYHUK-OHIIUKIIONIC AU
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Pabouas TporpaMmma
JMCLUTUTAHBI

OHJIaliH-’HIMKIoNe s encyclopedia.ru
YHHUBEpCaIbHBIA  cioBapb (IO OTpacisMm)
slovar.plib.ru

BCD bse.sci-lib.com

UH(OpMALMOHHO-TIpaBoBas cucreMa ['apaHT
http://ivo.garant.ru/#/startpage:0

Texnonoruu
00paboTKH
uH(popMaIuu
Pa3IUYHBIX BUJIOB

MS Office 2007

nporpamma st paboter ¢ pdf
¢daiimamu  Adobe  Acrobat
Professional

mporpaMMa  JUisi  CO3JaHUs
cnaiia-moy Microsoft Power
Point

KommyHuKanmonsbie
TEXHOJIOTUH

opaysep MozillaFirefox
Opayzep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITVINHbI

Jnst peanuzanuu JUCHUILIMHBL 000pyA0BaHa

- yueOHas ayauTOpHUsl JAJsl TPOBEACHHUS 3aHSATUN CEMHUHAPCKOr0 THIA, OCHAIICHHASs I0CaI0YHBIMU
MECTaMHU TI0 YUCITY CTYACHTOB (28), pabourM MECTOM MpenojaBaTesisi, B HATUYUH MOJBOJKA XOJIOAHOM BOJBI U
KaHaJIM3al[uy, NPUHYIUTENbHAs BEHTWISALUS, BBITSKHOW Mmkad, mkadbel 118 XpaHeHHs 00OpYyIOBaHUS,
MaTepuaioB, TEKYIIEro 3amaca XMMIHYECKON MOCY/Ibl, PEAKTUBOB ISl IIPOBEICHUS Ta00PaTOPHOTO MPAKTHUKyMa,
nepuoanueckas tabmuna (.M. MenneneeBa, mkadpl A1 XpaHEHUS PEAKTUBOB U MAaTEpPHAJIOB, XMMHUYECKHUE
PEaKTUBBI, TTOCY/1a, TPUOOPHI IS MOTYYEHHs U XpaHeHus Ta30B (anmaparel Kumnma); mepHas mocyna (OropeTku,
MUTIETKH, MEPHBIE KONOBI, IUIMHJIPHI, MEPHbIE MPOOUPKHU), XUMUYECKHE MPOOUPKHU; IITATHBBI XUMUYECKHE,
32)KMMBI, MPOOUPKHU ISl COKUTAHUS, BOASHBIE OaHM, SKCHKATOPBI, KPUCTAJUIM3ATOPHI, (apdopoBasi mocyxaa
(TMTIIM, YamiK¥, CTYNKH, TECTUKH CYIMIWIBHBIM ImKkad, HAOOp TEXHWYECKHX BECOB U Jp., 000OpYIOBaHHE
COIJIACHO TIEPEYHIO OMBITOB Ui MPAKTUYECKUX PadOT M UMEIOIIEeMYCsl Ha Kadeape CIUCKY pacxojia peaKTUBOB
u MatepuanoB; HOyTOyk Dell, kommbrotep, MyabTuMenuitablii npoektop Mitsubishi, skpas.




