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1. Ileau 1 32124 OCBOEHHA JUCIUILIUHbI

Bo3HUKHOBEHHE LMTONIOTUM KaK HAyKU OTHOCHTCS K MOMEHTY ()OPMHPOBAHHUS OIHOTO W3
KpYMHEUIUX 0000IIeHN OMOJIOTUU — KJIIETOYHOW TEOpPHUH, LIEHTpaJbHAS Ues KOTOPOU O €IUHCTBE
CTPOEHUS U Pa3BUTHS KUBOW MAaTEPUM HAa OCHOBE €€ KJIETOUHOI OpraHU3aliy MOJHOCThIO COXPAaHUIIA
CBO€ 3Ha4eHME 10 cUX mop. be3 3HaHMII AIEMEHTOB OpraHM3alMy KJIETOK HEBO3MOYKHO H3Yy4EHUE B
JaJIbHEUIIEM TOHKUX (PU3UOJOTMUECKUX IPOLECCOB OPraHn3Ma U KJIETOK, T03ToMy Kypc «LluTonorusn
yuTaercs B nepBoM cemectpe. OOyueHHE CTYAEHTOB JaHHOMY IPEIMETY CTPOUTCS Ha CTPYKTYpHO-
(GYHKIMOHATBPHOM TIOAXOJ€ B HM3YYCHHH KJIETKHM, TaK KaK HEBO3MOXKHO M3yY€HHE CTPYKTYpHl 0e3
¢bynkumu.  JlaHHBI Kypc JaeT CBEIEHUS O CTPOCHMHM W (YHKIMOHHPOBAHHU KIIETOK DPAa3HOTO
MIPOUCXOKICHUS: OAKTEpUH, PACTCHHS, KUBOTHBIE. IJTO MO3BOJSET OyIyIIUM OHOIIOTaM 3HATh KIETKY
HE TOJIBKO BO Bcex ee (popMax, HO U IVIaBHbIE 3aKOHOMEPHOCTH, SIBJISIFOIIMECS OOIIUMU I KJIETOK BHE
3aBUCHUMOCTH OT MX OpPraHHOTO, TKaHEBOTO WJIM BHJIOBOTO HpoucXoxkaeHus. OOydeHue CTyIeHTOB
JTAHHOMY TPEMETY CTPOUTCS Ha CTPYKTYPHO-(QYHKIIMOHAIBHOM T0/IX0/I€ B U3YUYEHUH KJIETKH, TaK Kak
HEBO3MOYKHO U3Y4YEHHE CTPYKTYphI 0€3 QyHKIUU.

Henp AUCHMIUIMHBI: U3yYE€HUE TMPUHIUIOB CTPYKTYPHO-(PYHKIMOHAJIBHON OpraHu3aluu
KJIETOK JKUBBIX OpPraHU3MOB.

3aga4yu AUCHUILIMHBIL:

— (opMupoOBaHUE y 00yJarOIUXCsl COBPEMEHHBIX MPEACTABICHUI O KJIETKE KaK dJIeMEHTapHON
€/IMHHULIE )KMBOTO; O Pa3HOOOPa3HH TUIIOB KJIETOK M UX (YHKIIMIA;

— HW3yYEHHE 3aKOHOMEPHOCTEH CTpoeHHUs, (YHKUHOHUPOBAHUS, BOCIHPOM3BEIEHUS M THOEIH
KJIETOK;

— U3y4YEeHHE OCOOEHHOCTEH MOJIEKYNIIPHO-T€HETUYECKONM OpraHu3alld HacleACTBEHHOTO
anmapara 1 pa3MHOXEHHH KJIETOK;

— oBJajieHue 00y4yaroIMMKCS YMEHUSMU U HaBbIKaMU pabOThl ¢ MUKPOCKOITUYECKON TEXHUKOM:
U3YYUTh THUIBl MHUKPOCKOIOB, YCTPONHCTBO MHUKPOCKOMNA, Ppa3IMYHbIE METOAbl HAOMIOACHUS O]
MHUKPOCKOIIOM, U3MEPEHNE MUKPOCKOITUYECKUX OOBEKTOB;

— OBJaJeHHE OOydYalolMMHUCS METOAAMU TPUTOTOBJICHUS TOCTOSHHBIX M BpPEMEHHBIX
MpernapaToB, yMEHHUE BBISIBIATH U HAOMIOAATh KJIETOUHBIE CTPYKTYPBI.

2. [lepeyeHnb NJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs MO IMCUHUILINHE

B pe3ynbrare ocBOCHUS AUCHUILIMHBI 00YUJaIOITUICS JTOJDKEH:

OCBOMTH KOMIICTCHIIUU:

OIIK-2 — cnocoOeH NPUMEHATh MPHHIMIIBI CTPYKTYPHO-(PYHKIIMOHAIBHONW OpraHu3alluy,
HCII0JIb30BaTh  (DU3HOJIOTMYECKUE, I[UTOJIOTHYECKHEe, OHOXMMHYECKHE, OHO(PU3NYCCKUE METOIbI
aHaJIM3a JUTsl OLEHKU U KOPPEKIIUU COCTOSIHHSI JKUBBIX 00BEKTOB U MOHUTOPUHIA CPEJIbl NX OOUTAHMSL.

Kox u conepikaHne HHIUKATOPOB KOMITICTCHIIUU:

OIIK-2.1. ucronb3yeT NPUHIMIBI CTPYKTYPHO-(YHKIIMOHATLHOM OpraHu3alii OHOIOTHYECKUX
00BEKTOB JIJISl PELICHUS MPOPECCHOHAIBHBIX 3a/1a4;

OIIK-2.2. ucnonb3yeT (PpU3NOIOTHYECKHE, TUTOJOTHYECKHe, OMOXUMHUYECKUE, OMOPU3NIEeCKHe
METO/Ibl aHaTN3a JJISl OLIEHKU U KOPPEKIIMH COCTOSHUS KHUBBIX OOBEKTOB.
3namo:

— MpeaMET, 3a7]a4¥, U OCHOBHBIE METO/IbI UCCIICIOBAHMSI IIMTOJIOTUHU KaK HAYKH;

— O COBPEMEHHOM COCTOSTHUU IIUTOJIOTHH KaK HayKH, H3y4arolleil OCHOBHbIE 0COOEHHOCTU CTPOCHHUS U
(GYHKIIMH KJIETKH KaK 3JIEMEHTApHOU IMHUIIE KUBOTO;

— 00 OCHOBHBIX MOJIOKEHUSX COBPEMEHHOTO YYCHHUS O KIIETKE;

— CTPYKTYpHO-(PYHKIIMOHAIBHYIO OPTaHU3AIINIO KJIETOK JKMBOTHBIX M PACTCHMIA;

— KIETOYHBIH IHKJI W €ro peryisifio, MEXaHW3Mbl JeJeHHs KIeTOK (MHUTO3a M Meio3a) U uxX
TeHETUYECKHU JCTePMHUHUPOBAHHON THOENH;

— 0 MOJICKYJISIPHO-TEHETUUECKOM OpraHU3aI[Mi HACIEICTBEHHOTO anmnapaTa mpoKapuoT U DYKapHuoT;

— MpaBUJIa TEXHUKHU 0€30MacHOCTH Iipu paboTe B 1ab0OpaTOpHH.

Ymems:



— pabotath ¢ Hay4yHOH, y4eOHOH JIUTEepaTypol, HHTEPHET-pecypcaMu, KOHCIIEKTUPOBAaTh MOHOTpadun
YYEHBIX, TBOPYECKH TepepadaThiBaTh MOIYICHHYIO HH(POPMAIIHIO;

— paboTaTh ¢ MUKPOCKOTTMYECKON TEXHUKOM;

— BBIBIATh W HAOMIONATh KJIETOYHBIC CTPYKTYPBI, NPOU3BOAUTH 3aPHCOBKH IIUTOJIOTHYECKHX
MpernapaToB U 0003HAYATh KJIETOYHBIE CTPYKTYPBHI.

Bnaoemy:

— HaBBIKAMH PAOOTHI C MHKPOCKOIIOM M aHajHM3a ITUTOJOTHYECKUX MPErnapaToB M AIIEKTPOHHBIX
Mukpogororpapuii;

— MPUEMaMH MU3TOTOBJICHUSI TTOCTOSHHBIX U BPEMEHHBIX MUKPOTPEIIAPATOB PACTUTEIBHBIX U )KUBOTHBIX
KJIETOK, a TaK)KE€ IIPOBOAUTH LIUTOIOTMYECKOE UCCIICJOBAHUE.

3. Mecro aucuuniannbl B crpykrype OII BO

B yueGHoM mmane moxaroroBku 1o Hamparienutro 06.03.01 buonocus, HApaBIEHHOCTh —
Buonocus, nucuummiaa «LluTonorusy OTHOCHTCS K 00S3aTeIbHON YacTH, MO OKOHYAHWU KOTOPOTO
CTYICHTHI CAAIOT IK3aMeH; 00yJaronuecs 3HaKOMSTCS ¢ Hel BO 2 ceMecTpe.

[IpeqmecTByomyUMHE  KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs IUCIUILUIMHA
«luronorusy» sBiseTCs WKOIBHBIA Kypc Ononoruu, «O6mas ouonorus» (1 cemectp), «boranuka» (1
ceMectp), «3oomorusi» (1 cemectp).

OcBoenne mucuuIUIHHBL «LluTONMmOTHs) SBISIETCST OCHOBOM JUISI OCBOCHHUS TOCIEIYFOIIUX
muciuIinH: «MonekynsipHas ononorus» (4 cemectp), «['enetnka u cenexius» (5 cemectp), «buonorus
pasMHOXeHUs U pa3BuTus (3 cemectp), «['ucromorus» (3 cemectp), «AHaTOMHS YeIOBEKa» (4 ceMecTp),
«buoduzuka» (5 cemectp), «buoxumus» (5 cemectp).

4. O0beM TUCHUILTHHBI
4.1. O0beM JUCUMILIMHBI B 32a4€THBIX eIUHUIAX C YKA3aHUEM aKaJeMUYeCKHUX
4acoB M BU/IbI y4eOHOI padoThI

Bunpr yaeOHO# paboThI, Ounas popma |OuyHO-3a04Hast  |3a04HAs
OO6mast TpyI0EMKOCTh B 3a4€THBIX €AMHHIIAX 3 3.e.

OO6m1ast TpyTI0EMKOCTh B Yacax 108

AyIUTOpHBIC 3aHITHUS B Yacax, B TOM YHUCJIE: 52

Jlexknuu 26

[IpakTHyeckue 3aHsITH -

JlaGopaTopHbie 3aHATHS 26

[IpakTHueckasi MOATOTOBKA -

CamocrosTenbHas paboTa B yacax 17,65

dopMa NPOMEKYTOUHON aTTECTAIUN

Ox3ameH 38,35

4.2. O0beM KOHTAKTHOM

a0oTbl Ha 1 o0yuyawomerocs

Buipl yueOHBIX 3aHATUI Ounast popma | Ouno-3a04Hast 3aoyHas
Jlexknuu 26
[TpakTHyeckue 3aHsITH -
JlaGoparopHble 3aHATHH 26
Koncynpranmu 2
3ader/3aueThl -
DK3aMeH/2K3aMEHBI 0,35
KypcoBbie paboTsr -
KypcoBbie npoekTsl -
[IpakTHueckas NOArOTOBKa -
Bcero 54,35




3) Coaepxanue TUCHUILINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aeJiam), ¢
YKa3aHHeM KOJIMYeCTBA YaCOB M BHI0B 3aHATHI
5.1 Temaru4yecKuii IIAH Y4eOHOH AUCHMIIMHBI

Ne HasBanue paznena, TeMbl Bcero AyZnuTOpHBIE 3aHATUS Camoct
3.e/4ac Tlex. TIpaxr. Tla6. |OATENbH

ast
pabora

1. |IluTonmoruss Kak Hayka O KJIETKe.|8 2 4 2

CrpykTypHas opraHnusaiius KJIeToK Mpo-
u oykapuor. CoOBpeMEHHBIE METOIbI
WCCIEAOBAHMS KJIETOK. XHUMHUYECKas
OpraHu3aIys KJIETKU

2. |Hykneunossle kucnorel. Cxoxacta u|7 2 3 2
pa3nuuus B CTPOEGHHUU T€Ha y Mpo- U
AYKApUOT. [eHeTHYecKkuid KOA U €ro
CBOMCTBA

3. |Snepusiit annapar kiaetku. Ctpykrypa u|10 4 4 2
XUMHYECKHII ~ CcOCTaB  XpOMaTHHa,
YPOBHU KOMITakTU3amuu. Mopdonorus
U YIBTPacTPYKTypa XpOMOCOM.

3. |lloBepxXHOCTHBIM  ammapar  KJETOK. |12 4 4 4
OnopHo-aBUrarenabHasi cucTeMa KIeTKH
4. |Hwurtomnasma c opranonaamu: | 12 4 4 4

BaKyoOJIsIpHas CUCTEMa, TByMEMOpaHHbIe
OpraHouibl, HeMeMOpaHHbIE CTPYKTYPbI
Y BKJIFOUCHHUS KJIETKU

5. | KuzHeHHBIN UK KJIeTKH. |12 6 4 2
Penponyxkuus kieTok 3ykapuor. MuTos.
Meiios.
I'ameTrorenes
6. |buocunres Genka 6 2 2 2
7. |MexknaeTouHsle KOHTakThl. Ilaromorus|4,65 2 1 1,65
KJICTKH
DK3aMeH 38,35 38,35
HToro: 3/108 26 26 56

5.2. Coaepxanue:

Tema 1. Benenue. Kparkas ucropus passutus Hayku. KilerouHas Teopusi, COBpPEMEHHOE
COCTOSIHHE, OCHOBHBIC IIOJIOXKCHUSA. 3HAYEHUE LUTOJIOTMYECKUX MCCIECNOBAaHUN Il MEIULIUHBI,
CEJIEKIIMM M OXPaHbl OKpYXKarollel cpesbl, OMOTEXHOJOTUUM U OMOMH)KEHEpUU. TOTHIOTEHTHOCTh
KJIIETOK MHOTOKJIETOYHBIX OpPraHHU3MOB.

CrpykTypHasi opraHusanusi KJIETKH NPO- M JYKApUOT. XUMHUYECKHH COCTaB KJIETKU: BOJA,
OpraHUYECKHE U HEOPraHMYECKHUE BELICCTBA. benku, IUIHUABI, yIIEBOIbI, HYKIEUHOBBIE KUCIOTHI,
ATO.

Tema 2. SInepHblii annapar KIETKU. S AepHBIi annapar IpOKapuOTHYECKUX KIETOK: HYKJIEOU,
ero XxuMuyeckuid  cocrtaB, ocobenHoctu JIHK mnpoxapuor. Sapo sykapmoTHYECKUX KIETOK.
Crtpoenune snepHoit o6omouku. CTpykTypa W XHUMHYECKMH COCTaB XpOMAaTHHA, YPOBHHU
KoMIakTu3auuu. Mopdoorus u yabTpacTpykTypa XpomocoM. Kapuwortumn. VYmeTpacTpykrypa H
GyHKIMU sApBIIIKA. SepHbI OenKOBBIH MaTpHKC: CHOCOOBI BBISBIECHHUS, XMMHUYECKHH COCTaB,
cTpykrypHble komnoHeHThl, JIHK B cocraBe matpukca, PHK B coctaBe marpukca, poib sIepHOTO
0elKoBOr0 MaTpukca B (DYHKIMOHHPOBAHUU siaep. SnepHas o0omoyka: CTpOSHHE U KOMIOHEHTHI,
JIAMMHBI, O€JIKH JIJAMUHBI, UX CBOMCTBAa M POJIb, CTPOCHHE KOMILJIEKCA SIEPHOMN MOPBHI.



I'en, ero cTpykrypa u ¢pyHkiuu. Monekymnsipaast opranusanus u csoiictea JIHK. Ocobennoctu
crpoenusi, pynkuuu U tunsl PHK. CxoxcTBa M pasnuuus B CTPOCHUHU T€HA Yy IPO- U IYKAPUOT.
I'eHeTnyeckuii KOJI U €ro CBOMCTBA.

Tema 3. OOmmue cBoiicTBa OMOJOTMYECKMX MEMOpaH — JHUIONPOTEHAHBIX KOMILJICKCOB.
CoBpeMeHHBIC TPEACTABICHUS O CTPOCHHM IUIa3MajeMMbl, ee (QyHKuusx. Pdaro- u MUHOLHUTO3.
OO6onouka KIETKH, XMMHYECKUH cocTaB, (pyHKIuH. CXOICTBA M PA3JIMYMs B CTPOSCHUHU KICTOYHOU
000JI09YKH (CTEHKH ) KUBOTHOU, PACTUTEIBHOMN KIETOK, KIETOK MPOKAPHOT.

MeXKJIETOYHBIE KOHTAKTHl ¥ CIICUATH3UPOBAHHBIE CTPYKTYPHI TJIa3MaTHUYECKO MEMOpPAaHBI.
[IpocToit aare3uBHBIM KOHTAKT: TUIBI OEJIKOB, YYacTBYIOIIMX B Y3HaBaHUU U COEAUHEHUH KIIETOK.
3asikopeBaoIlUe COCAUHEHUS: AECMOCOMBI, MOIYAECMOCOMBI, aJr€3UBHBIN IMOSICOK, UX CTPOEHHUE,
XUMHYECKHE KOMIOHEHTHl M (PpyHKIuU. [[TOTHBII 3aMBIKAIOIIHMI KOHTAKT: CTPOCHHE, BCTPEUAaEMOCTh,
¢ynkunn. KoMMyHHKAaTHBHBIE KOHTAKTHl — KOHHEKCOHBI, CHHAIITHYECKHE KOHTAKTHI, TIa3MOJIECMBI.

Tema 4. OOumme NpPUHIUIB CTPYKTYPHO-(QYHKIMOHAJIbHOM OpraHu3alud  KIETOK.
Opranuzanus nuroriazmel. MemOpaHHble U HeMeMOpaHHbIe opraHoujbl. BakyonsipHasi cucrema,
oOmass cxeMa (QyHKIMOHUPOBAHUS BaKyoJsipHOM cucTeMbl. ['paHynspHbIi (1I€pOXOBaThIil) H
arpaHyJspHBIA  (TIAAKUNA) SHAOIMIA3MATHYECKUN PETHUKYIYM, KOMIUIEKC [OibKH, JTHU30COMBI,
chepocoMbl, TEpOKCcHCOMBI. VX mnpoucxoxiaeHue, CTPyKTypa, (yHKUWH, B3auMocBs3b. [loTok
MeMOpaH B KJIeTKe. DHAO- U 3K30LMTO3. JBymMeMOpaHHbIE OpraHOMAbl: MUTOXOH/IPUU U IIACTHIbI.
VYnpTpacTpykTypa 3THX OPraHOMJOB, WX LUTOXUMHUSA. MHUTOXOHAPUU U KJIETOYHOE JbIXaHUE.
HememOpanHbie opranou il (LIEHTPUOIH, puOOCOMBI) U HEeMeMOpaHHBIE CTPYKTYPhI (MUKPOTPYOOUKH,
MUKpO(DUIaMEHThI, MHUKpOoQuOpusuibl). OnopHO-ABUTaTeNbHAs CHCTEMa KIETKH (LIMTOCKENET),
CTPOEHHE MBIIIEYHBIX (PUOPHILII, MUKPOBOPCUHOK, paboTa (UOPUIUIAPHBIX KOMIIOHEHTOB KIIETOK
¢ubpobnacta, TPOMEKYTOUHBIX MHUKpOPrIaMeHTOB. MUKpOTpyOOUKHM BepeTeHa [eJICHHUS |
uuTomasMbl. LlenTpuonspusiii nuki. CrenuaibHble OPraHOU bl IBUKEHUS: PECHUUKHU, KT'YTUKH, UX
CTPYKTypa.

Tema 5. buocunTe3 Geska Ha dTanax TPAHCKPHIIUU, TPOLIECCUHTA, TPAHCIAIUMU. Perynsaus
NeCTBUS T€HOB MpU OMOCUHTE3€ OeNKa y MPOKapUT U SyKapHOT.

Tema 6. Kinetounslii nukia. XapakTepucTuka ero nepuonoB. Hempsimoe neneHune KIETOK —
muto3. Ero ¢opmel m tumel. DHmomutos. buomormueckoe 3HaueHWe MuTO3a. AMHUTO3. Meios,
MOCJIEI0BATEIbHOCTh PEAYKIIMOHHOTO M 3KBallMOHHOTO jAeneHud. Ctaguum npodassl 1, 3HaueHHE B
(hopMUpOBaHNH F€HETUYECKHU HEHJACHTUYHBIX rallJIOUIHBIX KIETOK. Turmbl Meiio3a. 3HauyeHue Melosa
JUISL HBOJIFOLIMU BUJOB.

Tema 7. 'amerorene3 y 4yenoBeka U XKUBOTHBIX. CHOpOreHE3 M TraMETOTE€HE3 y BBICHIMX
pactenuii. Onaoa0TBOpPEHHE.

Tema 8. Ilaronorusa knerku. CtapeHue U cMepTh KIETKU. Peaknus KIETOK Ha MOBPEXKICHHUS.
Penapaunonnas cucrema kinetku. KierouHass cMepTh: HEKpO3, NMPOrpaMMHUPOBAHHAS KJIETOYHAS
CMEpPTh: amomnTo3, ayTodaruyeckas TruOeTb, MPOrPaMMHPOBAHHBIN HEKPO3, MEXAaHH3MBI 3THUX
mporeccoB, MOPGOIOTHs, MPU3HAKY.

6. MeTtoauueckue MaTepHaJdbl 1JId oﬁyqamumxca M0 OCBOCHHMIO JTUCIHUITIJINHBI

6.1. CamocrosiTesibHAsi pa00Ta 00Y4AIOLIUXCS 110 JUCHUILIMHE (MOLYJIIO)

Nen/m | Pazpmen (Tema) 3ananue Yacel Meronuueckue ®dopma KOHTPOJIS
JUCLIUILINHBI pEKOMEHIAINH 110
BBIIIOJIHEHUIO
3aJaHus

1. Huronormss  kak | 1.AHamu3 y4eOHOI 2 3anonauThe  Tabmumy | 1.IIpoBepka
HayKa O KIIETKE. JUTEpaTypbl W HHTEPHET «BwupI MUKPOCKOITUIY, | KOHCIEKTa
CrpykTrypHas pecypcsr: B KOTOpOM TmoOKa3arh | «Pa3Butme Hayku
OpraHu3alys - Kparkas HCTOpUS BO3MOXXHOCTH Ha  COBPEMEHHOM
KJIETOK TMpO- U | Pa3BUTHUS HayK1 LI TOJIOTHYECKUX JTaIe»
JYKapHOT. «uTonorus Ha HCCIICIOBAHUN - [IpoBepka
CoBpeMeHHbIe COBPEMEHHOM 3Tare. Pa3IUUHBIX BHJOB | TaOmuubl  «Bumpl
METObI -MeTtonpl MHUKPOCKOIOB. MUKPOCKOITHI
HCCIICIOBaHMS MHKPOCKOITMPOBaHHUSL. KontponbsHbie 3. VeTHblii onpoc.




KJIETOK. Crenuduka PpasHbIX BONPOCHI, TaOmuup!l 1 1 | 4. Dx3ameH
Xumuyeckas IIpenaparoB JUIst 2 o TEME
OpraHu3anys MHUKPOCKOITHH. TIPE/ICTaBIIEHBI B
KJIETKH 3. KoHTposnbHBIE BOIIPOCHI pazzene KOHTPOJIbHBIE
no teme «CpaBHHUTENbHAS BOITPOCHI K
XapakTepUCTHKa  KJIETOK 71ab0paTOpHBIM
npo- u 3YKapuOT», 3aHATHSIM ~ «TexHuKa
3aIOJIHUATE TAOIUIEI 1, 2 paboThI C
OWHOKYJISIPHBIM
MHKPOCKOTIOM»,
«Crtpoenue KJIETKH
Mpo- W JyKapuoT.
CpaBHHTENIBHAS
MopdoIorus
pacTUTENbHON u
JKMBOTHOM KIJIETKU
HyxnenHnoBbie IToaroroBuThCs K [Tpopaborars yueOHYIO | YCTHBII omnpoc,
KHCIIOTHI. ceMUHapy o TemMe JIUTEpaTypy W | TIpOBEpPKa  CXEMBI
Cxoncrpa U | «HyKIeHHOBBIE KHCIIOTHI. neKMoHHbIN Matepuan | Cucrema OrnepoHa,
pazIIuus B | Ien» TI0 TEME. TECTUPOBAHHUE,
crpoeanu teHa y | 1. Crpykrypa u pyHKIMH 3K3aMEeH
npo- u sykapuort. | JJTHK.
T'enernueckuii 2. Ommuus B CTPYKType
KOZL u ero | THK IIPOKApUOT 51
CBOICTBa JYKapHUOT.
3. CgoiictBa JIHK:
MeXaHU3M peTUIMKaIn
JHK, Buapl peruvkaiu,
pemnaparus
(poropeaxTuBarys,
SKCITM3UOHHAS Peraparys),
reHeTHYecKas
PEKOMOUHALIHSL.
4.Crpoenue MOJIEKYITBI
PHK. Buars PHK.
5. Opranuzamusi TeHOMa
MIPOKAPHOT W  DYKApHOT.
Cucrema  Ormepora  —
CIENaTh  CXEMaTH4YEeCKUI
PHUCYHOK IO paboTe TeHOB y
IIPOKAPHOT..
6.IlonsiTme W cBOliCTBa
TEHETHYECKOTO KOJa
S nepHbrit 1. YerpoiictBo KonTponbsHbIe YerHbii omnpoc,
anmapar KJIeToK | MHUKPOCKOTIA. [IpaBuna BOITPOCHI, 3Tambl | HK3aMeH
pabotel ¢ HUM. OCHOBHBIE TIPUTOTOBJICHUS
STaITbI MIPUTOTOBJICHUS BPEMEHHOTO TIperapara
BPEMEHHOIO  TIperapara MO TEHHBIX
TTOJIUTEHHBIX XPOMOCOM. XpOMOCOM
2.1zyuuB MIPEACTaBICHBI B
JIOTIOITHUTEITLHYIO METOIIKE o
TUTEpaTypy W Marepual ITUTOJIOTUH
JMEKIUW  OTBETHTh  HA
KOHTPOJIbHBIE BOIPOCHI TI0
TEME.
IloeepxnocTtHbIl | 1.0pranu3aius KI€TOYHBIX IIpoananusupoBars VYerHbIit oIpoc,
anmapar KJIETOK. | MeMOpaH — CIIeaTh CXeMy PEKOMEHIOBaHHYO MIPOBEPKA  CXEMBI-
OnopHo- 2. Ilpopaboratb BOMPOCHI JUTEpaTypy U MaTepHan | MOIENH  CTPOEHUS
JIBUTraTeIbHast 1o TEME: JIEKLIUU KJIETOUHBIX




CHUCTEMA KIICTKH

MukpopuOpHILIISIpHBIE
CTPYKTYPBI KJICTKH.
MexaHu3M  MBILICYHOTO
COKpAILICHUSL.
1.CtpykTypHBIE
0COOEHHOCTH HUTEH

aKTHHA, MHO3WHA.
2. Crpoerue MHOPHOPUILT
B TONEPEYHO-TIONOCATOM
MBbIITIIEYHOM BOJIOKHE.

3. MexaHu3M COKpaIeHHUs
KJICTOK.

MGM6paH, OK3aMCH

[uromnazma ¢
OpraHOUJAMH:
BaKyOJIsIpHAs
cHucTeMa,
JIByMEeMOpaHHbIE
OpraHoUIb,
HeMeMOpaHHbIe
CTPYKTYPBI u
BKJTFOUCHUS
KJIETKH

3anonHUTh
CrpykTypHO-
(yHKIMOHATBHAS
OpraHu3aIHsI KJIECTOK

Ta0HITy

Tabnuia BKIIOYaeT:

- Ha3BaHUE OpraHowua
1500171 KJIETOYHOM
CTPYKTypbl

- CXEeMaTH4eCKU
PHUCYHOK

- 0COOEHHOCTH
OpraHu3aruu

- hyHKIUH

ITposepka
TaOHUIIEI, DK3aMEH

Penponykuust
KJIETOK DYKapHOT:
MuTo3. Meiio3

1.Ku3nennsiii LUK
kietkn. MaTepdaza. Dazbr
MHUTO3A.. Cnenarp
CXEMaTUYECKUE  PHCYHKH
KJIETOK ¥ XPOMOCOM B
paznbie (a3bl KICTOIHOTO
LMKJIA: unrepdase,
podase, meradase,
aHadase, tenodase,
OTMETHUTH KOJTYECTBO
HaObOpOB  XpOMOCOM |
JHK.

2.  buomormueckoe m
SBOJNIFOLIMOHHOE  3HAYCHHE
Meio3a.

3.@azer Mmeiioza. Crenarb
CXEMATUYECKAE  PHCYHKH
KJIETOK ¥ XPOMOCOM B
pazHbIe (azbl.

4. 3amomHHUTH TaOMHUITY:
«CpaBHUTENbHAS
XapaKTEepUCTHKA MUTO3a U
Meiio3ay

IIpopaborars MaTepuan
JICKIIUU "
PEKOMEHIOBAHHYFO
JUTEpaTypy 10 TeMe

1. VerHs1it ompoc

2. ITpoBepka
CXEMaTH4YCCKUX
PHCYHKOB u
TaOJINIIBL.

3. TectupoBanue

4. Dx3ameH

Buocunres Oenka

1.Perynsimust  GuocuHTE3a
Oenka Ha YpOBHE
TPAHCKPHIILIN U
TPAHCISILIUH.

2.Ponrp nmpoueccuHra B
OvocuHTe’e  Oemka  y
9YKapHoT

3.Iloctpoenue
MOJIUIIENTUIHOH MOJIEKYJIbI
B COOTBETCTBUU c
MPaBUJIaMU T€HETHYECKOTO
Kozia

[Ipopaborars
JIEKIIMOHHBIH
Marepuai,  y4eOHYIO
JIMTEPATYPE 110 TEME.

[poBepka pemienns
3a/1a4, YCTHBIH
orpoc,
TECTUPOBaHME,
JK3aMeH

MeXKIeTOUHbIE

1.3amonHenne TabIUIBL 110

1,65

IIpoBepka




KOHTAKTHI. BuaamM MCKKICTOYHBIX T36J'H/IHI)I, YCTHI)II‘/'I

ITaronorus KOHTAaKTOB OIIpOC,  IIPOBEPKA
KIIETKH 2.PedeparuBHbie [IPE3CHTALVH,
COOOILIEHMSI: DopMbI 9K3aMEH
1aTOJI0T U KJIETKH.
IToBpexnenue,

MOBpEXIatoNHe (HaKTOPHI.
MexaHn3Mbl OBPEXKIECHUS
KIICTOK. IIposiBnenus
TIOBPEXKJICHUS! KJIETOK

6.3. TemaTnka 1 3aJaHUA 1JI51 JTA00PATOPHBIX 3aHATHH

1. Muxkpockonuyeckasi TEXHUKA. YCTPOUCTBO MUKpockomna. [IpaBuna padotsl. M3rortopnenue
BpPEMEHHBIX MpenaparoB. [lepeBosi BpeMEeHHBIX IIPenaparoB B OCTOSHHBIE.

2. CpaBHutenbHass MOPQONOrHs PacTUTENbHOW W >KUBOTHOM KieTkH. CTpoeHue KIETOK
MIPOKApHOT U 3yKapHOT.

3. HM3yueHue KJIETOK C TIIOMOIIBIO CBETOBOM MHUKPOCKOIIMM U CIEHUPUYECKHX METO/IOB
OKpalIBaHUSL.

4. CTpyKTypa OpraHOMJOB JABMKEHMs KJIETOK: MUKPOBOPCHHOK, PECHUYEK, KIT'YTUKOB. CTpoeHue
MUO(PHOPUIIT MBIIIIEYHOTO BOJIOKHA ITOTIEPEUHO-TI0TI0CAaTON MycCKynaTypbl. LlenTpromm.

5. Snpo xnerku. IlomurenHsle Xxpomocombl. Pa3sHooOpasue sinep Ha mnpumepe (HOPMEHHBIX
3JIEMEHTOB KPOBHU.

6. HyknenHoBble KMCIIOTHI. Pelienue 3aad.

7. BakyonsipHasi cucreMa KieTku. Anmapar [0nbmIku, ceKpenus: KIETKH. OJHJOMIa3MaTUYeCKy
PCTUKYIIYM.

8. MuToxoHIpHH.

9. Muto3. MuTtoTHY€ecKasi akTUBHOCTb KJIETOK.

10. buocunTe3 Genka.

MeTtoau4yecKkue yKa3aHusi K BbINOJIHEHHIO J1a00PaTOPHbIX padoT.

JlabopatopHble paboTel MmO Kypcy «LluTonorus» BBINONHSAETCS COMIACHO MPEAIOKEHHBIM
METOJMKaM, B KOTOPBIX OTMEUEH IUIaH [MOATOTOBKM OOydarollerocs K JIa0OpaTOpHBIM 3aHATHIM H
PEKOMEHI0BaHHas JIMTeparypa.

Pabota cunTaeTcst BRIOITHEHHOM, €CITH 00y JarOITHIACS:

- OCMBICTIHIT TEOPETHUECKUIT Marepuall Ha ypoBHE CBOOOIHOTO BOCIPOU3BEICHUS,;

- UH/IMBU/IyaJIbHO BBIMOIHII Ta00paTOpHYIO paboTy;

- aKKypaTtHO opopMUIT B aJIbOOME PUCYHKH, CAETa] K HUM MOAMUCH B COOTBETCTBUM C YKa3aHUSIMU
B METOJIMYKE K JIJAOOPATOPHBIM 3aHITHUSM 10 ITUTOJIOTHH;

- c(hopMyHMpOBaIl PaBUIIBHBIE BBIBOJIBI U JIAJl OTBETHI HA KOHTPOJILHBIE BOIIPOCHI;

- 3aIUTUI paloTy.

7. IlepeyeHb OCHOBHOM M IOMOJTHUTEIBLHOM JIUTEPATYPbI, HEOOXOAUMOI 1151
OCBOCHUA NTUCIHUIIJINHBI
@) OCHOBHA!
Bepewaeuna B.A. OcHoBbl 0011eil nutonoruu.- M.: Uznarensckuit neHTp «Axaaemusi», 2009.
- 176 c.
3asap3un A.A., Xapazosa A.Jl. buonorus knetku. — CII6.: U3a-Bo CII6 yH-Ta, 1992. — 320 c.

0) 0ONOTHUMENbHAA:
bocoanose FO.®@. CHHONTOHEMANbHBI KOMIUIEKC — WHAMKATOp JMHAMUKUA Melo3a H




M3MEHUYUBOCTH XpoMocoM [MoHorpadus]. — M.: PAH, 2007. — 358 c.

bozoanosa A.A., MennukoB b.M. Bnacts Han renom. - M.: [Ipocsemenue, 1989.

I'ennuc P. BuomeMOpaHbl: MOJIEKYIISIpHAs CTPYKTypa U GpyHKIuu. — M.: Mup, 1997. — 624 c.

Tucmonoeus, yumonoeus u smopuonocus / 0.N.Adanacees, C.JI. Ky3nenos, H.A. FOnuna. — M.:
Mepnununa, 2004. — 768 c.

Hepsoun J[.IT ®ynkumonansHas Mmopdomnorus kinetku. — M.: KV, 2005.

Konuues A.C., CeBacthsanoBa ['A. MonekynsipHas O6uosorus: y4e0./uisi CTy/A.MEn.By30B. —M.:
W3n.uentp «Axanemus», 2005. — 400 c.

Kopsikos /[.E. Xpomocombl. Ctpykrypa u pynkuuu. — HoBocubupck: CO PAH, 2009. — 258 c.

Monexynapno-eenemuyeckue 1 OHOXUMHUECKUE METOJIBI B COBPEMEHHOM OMOJIOTHH pacTeHui /
nox pen. B. B. Kysnenosa [u 1p.]. - M.: BUHOM. Jlaboparopus 3nanuii, 2011. - 487 c.

Mamaesa C.E. Atnac XpoMOCOM ITOCTOSTHHBIX KJIETOUHBIX JIMHUI 4eI0BEKa U )KUBOTHBIX. — M.:
Hayunstit mup, 2002. — 236 c.

OcHosvl yumonozuu. PazmMHOXkeHHWE U pa3BuTHE opraHu3moB. [eneruka. Cenekuus : Y4eO.-
Meroa.nmocooue o 6monorun / Coct. O.I. Mamanosa, B.B. Ectadwes. - M.: MockoBckuit Jluien,
1995. - 149 c.

Cmuprnos A.®. CTpykTypHO-(YHKIMOHAJIbHAsl OpraHU3alus XpoMocoM : [MoHorpadwusd]. -
CII6. : Hecrop-Uctopus, 2009. - 203, [1] c. : un. - bubnuorp. B koH1ie mas. - ISBN 978-5-98187-486-
4 :200.00. — 1 3K3.

Cmenanos B.M. MonexynspHas Ouonorusi. Ctpykrypa u pyHkuuu OenkoB. — M.: Beicuias
mkoia, 1996.

Yenyos FO.C. Beenenune B kierounyto ouonoruto. — M.: UKL «Axanemknnray, 2005. — 495 c.

8. Ilepeuyenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALNIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOIlI/IMI)IX AJIA OCBOCHUA JUCIUIIJIUHDBI

— VnadopManinoHHO-cipaBoYHBIN pecypc mo ouonoruu — www. Cell Biology.ru

— baza 3Hammii 1m0  Owonormm  yenoBeka  («Knetounas ~— Owomormsi») @ —
www.humbio.ruhumbio/Cytology/

CeteBoe nHGOPMaAIIMOHHOE U3JTaHUE O COBPEMEHHOM Onosornn — www.biomolecula.ru

DOnexkTpoHHBIA yueOHHK «buomorus kieTku» — https://ru.wikibooks.org.

Hayunsrii xypran «L{utomorus u renetuka» — http:// www.cytgen.com

bubnmuorexka wuHTEpecHbIX U moNie3HbiXx KHUT (buonormueckme Hayku, [luromormss —
http://www.bibliolink.ru.

DJNEeKTPOHHBIC OMOIMOTEYHBIC CHCTEMBI:
1. 9BC «BOOK.RU» https://www.book.ru/book/934633

2. OBC «ZNANIUM.COM» http://znanium.com

https://znanium.com/catalog/search/book?title=%D1%86%D0%B8%D1%82%D0%BE%D0%
BB%D0%BE%D0%B3%D0%B8%D1%8F

3. «Jlaup» https://e.Jlanbook.com

9. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHUSA
00pa30BaTeJIbHOIO MpoLEcca M0 JUCHUILTUHE

Aymatopus g nposeneHus | CrenmanusupoBaHHas Mebenb; | Windows XP mo snunensun

3aHATUH  JIEKIMOHHOTO  Tuma, | pabouee mecto mpenogasarens; | OEM Software

CEeMHMHApPCKOT'0 TUIIA, TPYIIOBBIX U | MYJIBTUMEIUUHBIA  MPOEKTOp; | (MMOCTABIIMK 000

WHIMBUIYaJIbHBIX KOHCYJBTALUH, | IepCOHAIBHBIN KommnboTep; | «CHCTEeMHBIN UHTErpa-

TEKYILETO KOHTPOJIA U | I0CKa MEJIoBas, Habops! | TOp», norosop Ne 22 I'K ot

IIPOMEKYTOYHOM aTTECTAluU JEMOHCTPALMOHHOTO 16.12.2016 r.); CBobomHO
o0opyoBaHHsS M Y4eOHO- | pacIpoCTpaHsieMoe
HaISIHBIX TOCOOUIA. IPOrpaMMHOE
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http://www.humbio.ruhumbio/Cytology/00305598.htm
http://www.biomolecula.ru/
https://ru.wikibooks.org/
http://www.cytgen.com/
http://www.bibliolink.ru/
https://www.book.ru/book/934633
http://znanium.com/
https://znanium.com/catalog/search/book?title=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://znanium.com/catalog/search/book?title=%D1%86%D0%B8%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://e.lanbook.com/

obecreucnue: LibreOffice
(tun  ymuensun - GNU
LGPL v3+)
JlaGopatopHbie 3aHSTHS MPOBOMATCS B ayAUTOPHH, OCHAIIECHHOW COBPEMEHHBIM OOOpYIOBAaHHEM H
npubopamu  (OMHOKYJSIPHBIE MHKPOCKOIIBI, JYIBI W Jp.); HUMEIOTCS  HAa0OpBl C TMOCTOSHHBIMU
MUKpornpenapaTamu, Mojenu Moiekynsl JIHK, ams0ombl ¢ MukpodotorpadusiMu opraHouzioB KIETKHU;
WHCTPYMEHTBI: CKaJIbIIENIb, HOXKHHIIbI, IMUHLETHI, IPENAPaBaJbHbIE WINIbI, Jyna, KPACHTEIN JUIs
MIPUTOTOBJICHUSI BPEMEHHBIX TPENaparoB; IUIAKaThl W TaOmuipl: «CTPOCHHE IKUBOTHOM KIETKHY,
«CTpoeHHE KIIETKH MPOKapHOT», «Muto3y, «Meio3y, «l'amerorenes», «MopQoiaorus XpoMOocom,
«YPOBHH KOMITAaKTH3aUU XPOMAaTHHA.
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