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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:
[lenpro Kypca sIBISIETCS O3HAKOMIICHUE CTYIEHTOB C COBPEMEHHBIMU TPECTABICHUSIMU O OHOJIOTHH
KJIETKH KaK CTPYKTYPHO-(PYHKITMOHAIBHOU €TMHHUIIC )KUBOT'O, CHCTEMOW CTPOCHHS TKAHEH M 0COOCHHOCTSIMH

HHAUBUAYAJIBbHOT'O

SMOpPUOHAIEHOTO

Pa3BUTHUA KHNBOTHBIX,

CYLIHOCTBIO u

npuinHaMu

(bOpMOO6pa3OBaTeJ'II>HI)IX IIpoLEeCCOB, a TaKXKe (bYHI[aMeHTaJ'IBHBIMI/I OCHOBaMH pPa3BUTUA HOBEUIINX
METOJOJJOTHYCCKHUX ITOAXO0J0B B BKCHepHMeHTaHBHOﬁ OHOJIOTUH.

3agaun:

- U3y4eHHE 3aKOHOMEPHOCTEH CTPOSHHUS, Pa3BUTUSA M (PYHKIIMOHUPOBAHMS KJIETOK M TKaHEH B COCTaBe

OpraHoOB;

- H3YUYCHUC KOHICITYAJIbHBIX OCHOB MW MCTOAUWYCCKUX IMPUCMOB LUTOJIOIUH,

AMOPHOJIOTHH;

THUCTOJIOTHH,

- UI3YUCHHUC CYTU U NPHUHIMIIOB PAHHCTO MHAWBUAYAJIbHOI'O PA3BUTHA OpraHrU3Ma,
- IPUBUTHUEC HABBIKOB MHKPOCKOIIMYECKUX I/ICCHe,Z[OBaHPlﬁ, B 4YaCTHOCTH pa6OTI)I CO CBCTOBbIM

MHUKPOCKOIIOM.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnunimHa otHocuTes K 6a3oBoit yactu 6ioka [l «lucuumniaasl (MO )»

[MpepexBusutsl auctumussl: b1./[.5. 18 Hcmopus 6uonoeuu

[TocTpekBU3UTHI
oesmenvbHocmu

IOUCHUILINHEL:

b2.11.B.Il.1 Ilpakmuxka no

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHHUIINHE

npoguiio

npogheccuonabHoU

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBieH Ha (POPMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

Kon n HanmeHnoBanue
hopMHUpPyEMBIX KOMIIETSHITUI

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemsle pe3ynbTaTsl
0o0y4yeHHs 10 JUCLHUIUINHE,
XapaKTEPU3YIOLIUE ITAIIBI

GyHKIIMOHATBHOU
OpTraHHU3aINH, UCIOIB30BaTh
dusnonornyeckue,
IIUTOJIOTHYECKHE,
OMOXUMHUYECKUE,
Omopu3NIECKIE METOTBI
aHaJM3a JyUIs OLICHKU U
KOPPEKIIMHA COCTOSTHUS KHBBIX
00BEKTOB 1 MOHUTOPUHTA
Cpenbl uX OOUTaHUS

TOMEOCTATUYECKOM PEryIISILINY KU3HEHHBIX
(GyHKIMN y pacTeHUH U Y )KUBOTHBIX,
CIOCOOBI BOCIIPUSATHUS, XpaHEHHS U TIepeiadn
nH(popMaLny, OPUEHTUPYETCS B
COBPEMEHHBIX METOJUYECKHX MOIX0aX,
KOHLENIUAX U mpobiieMax (pU3noIoruy,
[UTOJIOTUH, OMOXUMUU, ONOPUUKH

dbopmupoBaHus
KOMITETCHIINH
OIIK-2 Crnocoben npumenste | OIIK-2-B-1 [Ipumensier 3HaHUS 11O 3HaTh:
HPUHIUIBI CTPYKTYPHO- OCHOBHBIM CHUCTEMaM >KM3HEO0OeCHeueH!sI U |- OCOOEHHOCTH

BHYTPEHHETO CTPOSHHUS U
OCHOBBI (PU3UOJIOTHH
MO3BOHOYHBIX JKUBOTHBIX;

- OMOXMMHUYECKHE U
MOJIEKYJISIPHBIE MEXaHU3MBI
GYHKIIMOHUPOBAHUS
KJIETOK.

Ymern:

- OTIPENEIATh
duznonoruueckoe
COCTOSTHUE OpraHu3mMa 1o
U3MEHEHUSIM B CTPYKTYype U
(GYHKLUAX €ro KIETOK U
TKaHei.

Baajgern:

- HaBBIKaMU PabOTHI C
TUCTOMpenapaTaMu U
KOMIUIEKCOM




Kox u HaumenoBanue

(hopMUPYEMBIX KOMIETSHITHA

Kon n nanmMeHoBaHMe UHIUKATOPA
NOCTHIKEHUS KOMIIETEHIIUU

[Tmanupyemble pe3yabTaThl
0o0ydeHus 10 TUCIUTLINHE,
XapaKTePU3YIOIIUE ITAITbI
dbopmupoBaHus
KOMIIETEHIINH

JHAarHOCTUYECKHUX METOJIOB,
ONPEACIISIONINX COCTOSHUE
TKaHEH U KJICTOK;

- MIOHATUHUHBIM annapaToM
10 IIUTOJIOTUU B

THCTOJIOTHH.
OIIK-3 Cnocob6en mpumensth | OIIK-3-B-4 CucremaTu3upyer 3HaHUS 10 3HaTh:

3HaHHE OCHOB BOJIIOIIMOHHON |OCHOBaM OMOJIOTHH Pa3MHOKEHUS U - OTJIMYUS B CUCTEME U
TEOPHUH, UCIIOIH30BATh WHIUBUAYAITBHOTO Pa3BUTHS HI0CJIEI0BATEIbHOCTH

COBpPEMEHHBIC ITPEACTABIICHUA

0 CTPYKTYpPHO-
GbyHKIIMOHATBHON
OpraHU3alMU T€HETUYECKON

IIpOrpaMmal JKUBBIX 00BEKTOB

¥ METOJIbl MOJIEKYJISIPHOM
OMOJIOTHH, TEHETHKH H
OMOJIOTHH Pa3BUTHUS JIS
HCCIICIOBAHUS MEXaHU3MOB
OHTOTeHe3a U (PriIoreHes3a B
npodecCHOHATbHON
JIeITeIIbHOCTH

OIIK-3-B-5 Hcnonb3yer B
npodecCnOHABHOM IeATEIIBHOCTH
COBPEMEHHBIC NIPE/ICTABICHUS O MEXaHU3MaX
pocta, Mmopdorenese u
nutoauddepeHnnanum, o MpUINHaAX
AHOMAJIMI pa3BUTHUSA

SMOPUOHAIBHOTO Pa3BUTHUS
y JKUBOTHBIX;

- OCHOBHBIE 3TaIbl U
OTJIMYUTEILHBIC YEPTHI
PEHATaIbHOTO Pa3BUTHUS
YeJI0BEKa;

- pacrpocTpaHeHHbIE
AHOMAaJINH, BO3HUKAIOIIHE
pyu SMOPUOHATIEHOM
pa3BUTHH YeJIOBEKA U
MPUYUHBIL, UX
BBI3BIBAIOIINE;

- METO/IbI OLIEHKU U
UCCIIEIOBAaHHSI PAHHETO
pa3BUTHS OpraHU3Ma.
Ymersn:

- CUCTEMaTH3UpPOBaTh
JTAHHBIE O CTPOCHUHU
3apO/IbIIIIa KUBOTHBIX
Pa3IMYHBIX
TaKCOHOMMYECKHUX TPYII;

- OTIPENIENISTH MO OTIMCAHUIO
U HArJISIHBIM MaTepuaiaM
(caumxu Y3U u np.)
cTaauu HYMOpUOTeHe3a
YeII0BeKa.

Baajaersb:

- OCHOBaMH
JIMarHOCTUYECKUX METOJIOB,
OTIPENIENISFONINX COCTOSTHUE
TEUEHUs] SMOPUOTEeHE3a;

- TOHATUIHBIM aIapaToM
1o OMOJIOTUH
WHIUBUIYATBHOTO
pa3BUTHSL.

4 CTpyKTYypa U coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CIHILIHHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4eTHHIX enuHuil (180 akaieMUIecKrX 4acoB).




TpynoemMkocTsb,

Bun pabotet aKaJeMHUYECKHUX 4acoB
2 ceMecTp BCETO
O01as Tpy10€MKOCTh 180 180
KonTakTHas padora: 66,25 66,25
Jlextmm (J1) 34 34
[Mpaktuueckue 3anstus (I13) 16 16
Jlaboparopusie pabots (JIP) 16 16
ITpomexxyTouHast arTectamus (3a4eT, SK3aMEeH) 0,25 0,25
CamocrosiTesibHasA padora: 113,75 113,75
- HanucaHnue pepepama (P);
- CAMON0020Mo8Ka (Mpopabomka u no8MmMopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4ebHUKos u yueOHblx nocooutl);
- UsyyeHue pazoenos Kypca 8 cucmeme d1eKmpoHHO20 00yYeHUsl,
- 10020MOBKa K 1a00pAMOPHLIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM;
- 10020MOBKA K KOJUIOKBUYMAM,
- N0020MOBKA K PYOEHCHOM) KOHMPOJIO U M.N.)
Bua uToroBoro KOHTpoJIA (3aueT, Ik3aMeH, U PepeHUPoOBAHHbBIH aud. 3a4.
3a4er)
Paznenbr mucuuIuIMHEL, U3y4aeMble BO 2 CeMeCTpe
KonnyecTBo yacos
No ayJIuTOpHAast
pasena HaumenoBanue pazaenon BCEro pabota BHEay/I.
7113 | P pabota
1 Beegnenue B kypc «l{utonorus, rucToaorus u 9 2 7
OMOJIOTHS Pa3BUTHS. HCTOPHUST CTAHOBIICHHSI
MHUKPOCKOIMMYECKHX METO/10B HCCIIEIOBAHUS.
[Ipenmer u 3a1a4n HAYIHBIX JTUCIUTUINH.
2 Knerka kak cTpyKTypHO-(YHKIIHOHATIbHAS 13 2 2 2 7
€AMHULA )KUBOTO. METOIbI COBpEMEHHOU
KJIETOYHOM Omonoruu — ruronoruu. LlentpanbHas
norma kierounou teopuu T. [1IBanHa, M.
[llneiinena u P. Bupxosa.
3 CrpoeHnue, OnoxuMus U GyHKIIMOHATIBHOE 11 2 2 7
3HaueHUE KJIEeTO4HOoro sapa. Xpomarus u JTHK.
benkoBbIi MAaTPUKC U s/I€pHBIE TPAHCKPHUIITHI.
Pu6ocomsl.
4 CrpoeHnue, OMoxuMus U GyHKIIMOHAIBHOE 11 2 2 7
3Ha4yeHue nuroriazmMel. O0Iue cBOiCTBa
ounosornuecknx memOpan. [lnazmonemma.
5 BakyounsipHas cucteMa BHYTPUKIJIETOUHOTO 9 2 7
TpaHcrnopta. ['magkuit u rpanynspasiil OI1P.
Kommiekc ["onbaku. JIN30COMBI ¥ IEPOKCHCOMBI.
6 Cucrema 3HEproo0ecevYeHusl KICTOK. 13 2 2 2 7
MHUTOXOHAPUH: CTPOCHUE U (DYHKIIHH.
DneKkTpoHHO-TpaHcnopTHas ceTh. [ukia Kpebcea.
7 OnopHO-ABUTATENbHAS CUCTEMA (IIUTOCKEIET) 9 2 7
kieTku. [IpoMexxyTouHbie (PUIaMEHTHI,
MUKpO(pUIAMEHTH 1 MUKPOTpYOOukH. Ponb
KJIETOYHOTO LIEHTPA U CTaIUU JeJIEHUs KJIETOK MPH
MUTO3€ M Metiose. [1yTu rubenu KiieTok.




KonnuecTtBO yacoB

Ne ayUTOpHAs
HanmenoBanue pa3znenoB BHEay/I.

pasnena BCETO pabora
|3 | gip | Padora

Oco0eHHOCTH CTPOEHUS PACTUTENBHBIX KIIETOK:
KJICTOYHAS] CTCHKA W TJIACTH/IBI.

8 VYuenue o TkaHsAX. JKeJe3uCThlid U MOKPOBHBII 11 2 2 7
snutenuii. OCOOCHHOCTH CTPOCHHUSI KIIETOK M HX
(GyHKIIMOHATILHOE MTpe/IHa3HaYCHHE.

9 Txanu BHyTpeHHe# cpenbl. KpoBb u umoa. 11 2 2 7
dopMeHHBIE 2JIEMEHTHI U T1a3Ma KPOBHU:
(yHKIIMOHATFHOE 3HaUeHUE. BHOXUMUS KpOBU B
Hopme. KposerBopeHnue.

10 CoOCTBEHHO COEUHUTENILHBIE TKaHU. PrIxias u 1 2 2 2 7
IJIOTHAS! BOJIOKHUCTBIC TKaHU. COeTMHUTEIbHBIE
TKaHH CO CTIEUATbHBIMU CBOMCTBAMHU.
MHoroo6pasue KJI€TOYHBIX JJIEMEHTOB H
¢bynknuii. KoctHas u xpsiiieBas TKaHU.
Ocreorenes.

11 Melieunsle TKadu. [ nankas u 9 2 7
nornepevHoIonocaras (MCuepueHHas) MblIIeuHas
TKaHb. CTPOCHHE MBIIIEYHOT'O BOJIOKHA.
CokpaTHMOCTh KaK IIABHOE CBOWCTBO MHOIIUTOB:
(dbusznosorus ¥ OMOXMMHUS TIpolecca.

12 Hepsnas Tkanb, HelipoHbl U Heliporiua. HepHble 13 2 2 2 7
BOJIOKHA U cuHarchl. [lepegaua HepBHOTO
nmnyibca. [loTeHnmans noKos v 1eCTBUS.
13 DOMOpHOIOTHS KaK HaydHas! TUCIUTUIMHA. 9 2 7
[Iporenes — opmMupoBaHUE MOJTOBBIX KIIETOK.
3apoplleBoe pa3BUTHE YeIOBEKa: IpoOIieHue,
racTPyJSIUs U HEUP YIS

14 BHe3apoapbliieBble Opranbl: aMHUOH, JKEITOYHBIN 13 2 2 2 7
MEIIOK, aJNTAHTOHUC, XOPHOH, TUIAIIEHTA
nynoBruHa. Kputuuecknue TOUKU pa3BUTHSL.
15 CpaBHuTeNbHas YMOPUOJIOTHS U TIOCTHATAJIBHOE 9 2 7
pa3BuTHe opranusma. Pa3nuyHbie THUIIBI
IpoOeHus1 y 0€CITO3BOHOYHBIX U TTO3BOHOYHBIX
KHUBOTHBIX. MeTamopdos3.

16 OCHOBHBIE TTATOJIOTUH, 3aKJIaAbIBaEMEIE Ha DTAIlE 17 4 2 2 9
sMOpuroreHesa Tkanel U opranoB. Kanmeporenes:
MIPUYHHBI © METOJIbI BO3/ICHCTBHS.

Uroro: 180 34 | 16 | 16 114
Bcero: 180 34 | 16 | 16 114

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Paznesn 1. Beenenme B kypc «lluTosiorusi, rucrosiorusi U OMOJIOTMS Pa3BUTHA». HCTOPHA
CTAHOBJIEHMS] MUKPOCKOIIUYECKUX MeTO/A0B uccienoBanus. [lpeamer u 3a1auM HaAy4YHbIX JMCIHUIIHH.
[{uTonorus, rucToaorust 1 OMOJOTHS Pa3BUTHUS KaK CaMOCTOSTEIbHbIC HAYYHbIC TUCIUILIMHBL: TPe/-
MeT HccaeaoBaHus (KJIETKU, TKAaHU B OHTOTeHe3). DyHaaMeHTanbHbIe U MPUKIIAIHBIE TIPOOIEMBI (3a/1a4H UC-
cnenoBanus). Victopus pa3Butus u ctaHoBienus: Xanc Jlunnepmm u 3axapuac Succen, Pobept I'yk, Map-
yeyuto Manenuru, AuToHHO BaH JleBenryk, Heemua [ 'pro, SIln CBammepaam, Ab6paxam Tpam6ie, Mapu-®dpan-
cya bumra, Jlopenn Oxken, Jxouc bepuemnyc, @punpux Yomnep, SAn [lypkunse u I'abpudns Banentusn, Po-
oept bpoyn, Yapne3 Kanbsp ae Jlatyp, Teongop l1IBann u Matuac lllneiinen, JIyu [actep, Pynonsd Bupxos,
Yapnes [apsuH, ['perop Mennens, Pynonsd Kénnukep, Bansrep @nemunr u Sayapa CtpacOyprep, ABrycr
6



Beiicmann, Dnyapa u Xanc broxuep, Kamumio INomsmxu u Cantssiro Pamon-u-Kaxans, XKak JIEG, Anexcanap
AunekcanzipoBud MakcumoB, DnMyHn YwicoH, XaHe [IInemanH, Bragumup AnekcanapoBuy DHIeNbrapaT U
Munmnnust Hukonaesna JlrooumoBsa, [1epBeie anekTpoHOrpaMMbl HHTAKTHBIX KileTok (Kaiit [Toprep, Anpbept
Kinon u Dpuer @ymnam), @pancuc Kpuk u [xeiime Yorcon, Aptyp Kopubepr, Kak Mono n ®@pancya XKa-
k00, PobGept Xomu, Xap ['o6unn Kopana u Mapman HupenGepr, [Tutep AptocOepr u [Tutep ®ort, Ansdept
Knyncen, Hommo Macyu, Suapro Ywiu, Jbx. Mumens bumon u Xaposba Bapmyc, Apnonbn Jlesun, Jlakio-
uen Kpoydopa u [1psua Jleitn, Jxopmx Kénep u Llezap Munbmreiin, Jlu Xarsen, [Ton Hac, Tum Xant, Mapk
Kupmaep u Tom Metuncon, bo6 Xopsutii, Ansbpen Jxkunman u Maptun Poaben u np. Mecto nuronoruu
cpeau APYrux OMOJOTUYECKHUX TUCIUILINH, CBS3b IIUTOJIOTHH C MATEMAaTUKOH, (DU3UKOM, XMMHEH. 3HAUCHNE
LUATOJIOTUU JJI1 MEITULIUHBI U CEJIbCKOXO35IICTBEHHBIX HAYK.

Pa3nen 2. KileTka Kak CTPYKTYPHO-PYHKIMOHAIbHAS eIMHUIA KUBOT0. MeToAbl COBpeMeHHOii
KJIeTOYHOH Omosnormu — unuroiornu. LlenTpanbHasi gorma kJerouyHoil teopum T. IlIBanna, M.
Hlneiinena u P. Bupxosa.

MUuKpOKOIIMPOBAaHUE KAK IVIABHBIM METO UCCIE0BAaHUS B IUTOJIOTMHU U TUCTOJIOTHHA. MeTonuka noj-
rOTOBKH rucronpenapata. CseroBast MUKpockonus. CrienuanbHble BUbl MUKPOCKONNH (TEMHOIIONIBHAS, (ha-
30BO-KOHTpACTHasl, MOJISIpU3ALMOHHAs, UHTEPPEPEHLNOHHAsI, JIOMUHECLEHTHAs], CKaHUPYOIIasi OIMKHe-
HOJIbHAs). DJIEKTPOHHAsi MUKPOCKOMHUS (IIPOCBEYMBAIOIAs, CKAHUPYIOIIAsk IPOCBEYNBAOILAs, CKAHUPYIOLIast
30H/I0Bast, aTOMHO-CUJIOBAsl, CKAHUPYIOIIasi TYHHEbHAs ). J{pyrue TeXHOJI0ruu BU3yanu3amuu (JiasepHasi KOH-
¢dokanpHas U PEHTreHOBCKass MUKpockonus). CucTeMbl aHalu3a U300paKeHUH (aHanu3aTtop M300pakKeHuH,
MoOphOMETpUYECKHE HCCIIEAOBaHMs, (DOTOMETPHs, XPOMOCOMHBIA aHaJIN3, aBTOMATU3WPOBAHHBIN aHAIN3
Ma3Ka KpOBH, aHAJIU3 IBU)KEHUS B KJICTOYHOM KyJbTYype, aHaJIU3 MOP(OJIOTHH U MOJBUKHOCTH CIIEPMATO30-
UJI0B, AaHAJIN3 KOJIOHUN OaKTepHil, BUPTyallbHbIN IIpenapar, TeJeMeIUINHCKas CTaHLus). MeTosibl paboThl ¢
kieTkamMu. @pakunoHupoBaHue kineTok. KierouHas, TkaHeBast U opraHHasi KyJabTypbl (B TOM YHCIIE KJIETOUHAs
JVHUSA, THOPUIAM3AIKs COMATHUECKUX KIIETOK, PEKOHCTPYKIUS KiIeToK). Pagmoasrorpadus. Lurodoromer-
pust. IIpoTouyHas UTOMETPHS U COPTUPOBKA KJIETOK MoJleKysipHble METO/Ibl HccienoBanus. MmmyHodep-
MEHTHBIH aHann3 (MMMYHOOJIOT, TBEPAOGa3HBI UMMYHO(QEPMEHTHBIH aHATN3, XpOMO(Op-0IocpeI0BaHHAS
Ja3epHas MHAKTUBAIMs 0ekoB). MeToibl FTeHHOT0 30HAMpoBaHus. Macc-cnekTpockomnus. XKuakocTHas Xpo-
MaTorpadus BbIcOKoro pazpemieHusi. Mapképsol. ['enetnueckue Mapképsl. g depeHnpoBoUHbIE KIIACTEPhI
(CD-mapxképsi). HLA-mapképbl. Mapképsl omyxoneBbie. Ayroanturena. depMeHTHas AuarHoctuka. Mozenn
0oJ1e3Hel yenoBeKa Ha )KMBOTHBIX: XUMEPBI, TEHETUYECKH MOAU(PHUIIMPOBAHHBIE MBIIIH (B TOM YHCIIE MOJIEIH
Oose3Hel yenoBeka Ha MbllIax). ' ucTonornyeckne KpacuTeau (reMaToKCHIINH, 3034H U Jp.). EauHcTBO cTpo-
eHUs U QYHKINH KJIETOK, €€ OPraHOMI0B U JPYTUX CTPYKTYyp. Bennunna u ¢popma kiietok. OCHOBHBIE OJIO-
KEHHUs KJIETOUHOU Teopuu. MemOpaHHbIe U HeMeMOpaHHbIe OpraHOM/ bl KIeTKU. DyHKIIMOHATBHBIE CHUCTEMBbI
(ammapaTsl) KIETKH.

Paznen 3. Ctpoenne, 6uoxumus U PyHKIMOHAIbHOE 3HAYEHUE KJIETOUYHOIr0 AApa. XpOMATHH U
JHK. BenkoBblilt MATPUKC U siiepHbIEe TPAHCKPUNTHI. PudocoMbl.

SAnpo kak cuctema XpaHEHHs, BOCIPOU3BEICHUS U peanu3aliy reHetndeckod uHopmaimu. Ponp
ANIEPHBIX CTPYKTYpP B JKU3HEJEATEIBHOCTH KIETKU. SIIepHble KOMIIOHEHTBl IPOKAapHOT. Sapo
JYKapUOTHYECKUX KIJIETOK. JyxXpoMaTHH U rerepoxpomartudH. YmakoBka JIHK B xpomocome. OOmias
MOpGOJIOTHsT MUTOTHUYECKUX XpoMmocoM. [Tomummonnus, ansyminonaus. [IpocTpaHCTBEHHOE pacnoIokKeHne
xpomocom B uHTepdaznom sape. JIHK xpomatuna. Permukarus syxpomatudeckux JJHK. OcHoBHBIE Oenku
XpoMaTHHA — TUCTOHBL. DYHKIIMOHANFHBIE CBOMCTBA TUCTOHOB. HerncroHoBbie Oenku. SnepHbIil OeNKOBbBIi
MaTpukc. OO1ui cocTas siiepHOro OEIKOBOro MaTpuKca. S iepHble TPAHCKPUIITHI U MX TPAHCTIOPT. SApBIIIKO
— ucTtoyHuK pubocoMm. CrpoeHue pubocoM. MHOKECTBEHHOCTh PHUOOCOMHBIX TeHOB. CTpoeHue u
¢yuknuonupoBanre reHoB  pPHK.  MuroxonapuanbHble M IUTOIUIa3MaTUYeCKUE  PUOOCOMBI.
[Tommpubocombl. YabTpacTpykTypa sapblmika. CTpyKTypHO-(DYHKIIMOHAJIbHBIE THUIBI sJIpbILEK. benku
anpbiiek. O0mas cxema paboThl SAPHINIEK KaK CleNUaIbHOIO JIOKyca cuHTe3a pudbocom. Hepubocomubie
IPOAYKTHI KJIeTOYHOTO sipa. Mopdonorus PHII-komrnonenToB B siape. SnepHas obonouka. KoMmnoneHTs!
snepHoil  o6onouku. Ponb  smepHO 000JI0YKKM B SACPHO-IIMTOIUIA3MATHYECKOM obOmeHe. Mmmopt
KapHO(QUIbHBIX OEKOB. DKCIIOPT U3 si/ipa B HUTOIUIA3My. SlnepHble mopsl. JlnHaMuKka saaepHoi 000I04KH B
MUTO3€.

Pa3nen 4. Ctpoenne, 6uoxumMusi 1 QyHKIMOHAIbHOE 3HAYEHHE HUTOIIa3Mbl. O01Ie cBOMCTBA
omnosornyeckux memopan. Ilnasmosemma.



[urommazma. OOmuMi XUMHYECKHH COCTAaB [HMTOILIA3MBL. DU3HKO-XMMHUUYECKHE CBOWMCTBA
LIUTOIUIa3MaTUYECKOro Marpukca. ['manomnasma. JlumomporengHsle MeMOpaHbl, HX MOJEKYIsSIpHas
opranuzanusi:  ¢dochonmunuasl, COUHTOJIWNUABL,  TJIMKOJWIUABI,  XOJECTEPHUH, HWHTErpajbHbIE H
nepepupuyeckue Oenku, yriaeBoAsl. JlarepambHas NOABMKHOCTh. JKHIKOCTHO-MO3aW4Hasi MOJIEINb.
ACHUMMETPHYHOCTh KJIETOYHBIX MeMOpaH. PenenTopHas posb miazMaTHUecKoi MeMOpaHbl. [ THMKOKaTuKCe U
noaMeMOpaHHbli  cioi.  bapeepHoTpaHcropTHast posib  KI€TOUYHOW  MeMOpaHbl.  M30uparenbHas
MPOHHUIIAEMOCTh. I1acCUBHBIN U aKTUBHBIN TpaHCTIOPT Yepe3 MeMOpany. TpancMeMOpaHHBIN IEPEHOC HOHOB
U HU3KOMOJIEKYJISPHBIX COEIMHEHHH. Be3uKysspHbIA NepeHoc: SHAOLMTO3 U IK30LUTO3, (aronuro3 u
UHOLMTO3. MexkiierouHoe y3HaBaHue. CrienuanbHble CTPYKTYPHBIE MEKKIIETOUHBIE COEIMHEHMS: IIPOCTHIE
KOHTAKTBbl, IUIOTHBIE KOHTAKTBI, aAr€3UBHBIE NIOSICKU, IECMOCOMBI, ITOJIYJECMOCOMBI, IEJIEBUIHBIE KOHTAKTHI,
KOHTAKTBI 110 TUITY 3aMKa, MEKHEHPOHAIbHbIE CUHAIICHI.

Pa3nes 5. BakyoJisipHasi cicTeMa BHYTPHKJIETOYHOr0 TpaHcnoprta. ['yiaakuil m rpaHyasipHblii
IIIP. Kommieke I'osbaxu. JIN30cOMbI M IEPOKCUCOMBI.

OObmas cxema (QYHKIIMOHUPOBAHHS BaKyOJSIPHOH cHUCTeMbI. ['paHyIspHBIA SHAOMIA3MATHUECKUI
petukynyM. KoTpaHCasiiMOHHBIN nepeHoC pacTBOpUMBIX OeiakoB. CHHTE3 HEpacTBOPUMBIX (MEMOpPaHHBIX)
6enxoB. CHHTE3 KJIIETOYHBIX MeMOpaH. TpaHCHopT MEXTy YHIOIIA3MAaTHYECKIM PETUKYIIYMOM U alliapaToM
I'onsmxu. Tonkoe crpoeHue anmaparta ['onpmxu. Iuc-xkommaprtment. Tpanc-komnapTMmeHT. CexkpeTopHas
¢bynkuus anmapara ['onsmku. Monudukaius 6enkos B anmapare [ onbmku. CopTHpoBKa OEITKOB B anmapaTte
Fompmxku.  OOmas  XapakTEepUCTHKA  JIM30COM.  MYJIBTHUBE3UKYJSPHblE  Tenbla, (arou30CoMsl,
ayTo(haroaM30COMBI, OCTaTOYHbIC TeJbla. | Magkuil (arpaHyispHBIA) SHIOIUIA3MATUYECKUN PETUKYIIYM.
ITepokcucomsl (MUKpoTeNbLa). Brimtouenus: Tpoduyeckne, CeKpeTopHble, 3KCKPETOPHBIE, TUIMEHTHBIE

Paznen 6. Cucrema ’HeprooOecneuveHusi KJIeTOK. MHTOXOHAPUM: CTpPOeHHe M (PYHKIHMH.
DJIeKTPOHHO-TPaHCcHOpTHaA ceTh. Llnkia Kpeodca.

MuToXOHIpUH Kak TIpeoOpa3oBaTeNd SHEPTUU M €€ MOCTaBIUKUA. Mopdonorus MUTOXOHIIPHIA.
dopwma u pazmepsl. HapyxHaas memOpana. MexmemOpanHoe ripoctpanctBo. Kpuctel. Matpukc. Ponb muro-
XOHJpui B cuHTe3e U HakoruieHnn AT®. Komiuiekc nenu nepeHoca 31eKTpoHOB. PEpMEHTHI OKUCIUTENb-
HOoro (ocdopunupoBanusi, cyKiuHataeruaporenasa. depmentsl nukia Kpedca, pepmenTts B-oxucieHus
KUPHBIX KUCJIOT U HEKOTOpbIe GEepPMEHTHI ApyTrux cucteM. L{lutoxumuyeckue Mapké€pbl MUTOXOHAPUHN — I1IU-
toxpomokcuaaza u CJAI'. Poab MUTOXOHIpHIi B TETIONPOAYKLIUU U anloNTo3e. ABTOPENPOAYKIIMS MUTOXOH-
apuil. XOHIPUOM.

Paznen 7. OnopHo-aBuratejibHasi cucremMa (HuUTOCKedeT) KiaeTkH. [IpomexyTounbie
(punameHTbl, MUKPO(UIAMEHTHI U MUKPOTPYOOuKH. PoJib K/I€TOYHOI0 LEHTPAa U CTaAuM JeJIeHUs!
KJIETOK npu Muto3e u Meiiose. Ilyrn rudesn kiierok. Oco0eHHOCTH CTPOCHHS PACTHTEIbHBIX KJIETOK:
KJIETOYHAS CTEHKA M IVIaCTU/bI.

[luTtockener — oNmopHO-ABUraTeNbHas cucTeMa KiIeToK. PUOpHIUIApHBIE CTPYKTYpPbI IIUTOIUIA3MBI.
MuxkpoTpy0oukH, MUKpPO(DUIAMEHTHI U IPOMEXKYTOUHbIE (PUITAMEHTHI, UX CTPYKTYpa U XUMHUYECKUHA COCTaB.
OpraHouibl IBM)KEHUS: PECHUYKU U JKTYTHKH, CTPOCHHE U MEXaHU3M (PYHKIIMOHUPOBAHMS y MPOKAPHOT U
9yKapuoT. MoekynsipHble MOTOpbl. TyOyNIMH-KMHE3MHOBBI XEMOMEXaHMYeCKUH mpeoOpa3oBaTelb.
TyOynuH-1MHENHOBBIM XeMOMEXaHUUYECKHI MpeoOpa3zoBareib. AKTO-MUO3MHOBBIE KOMILIEKCHL. AKCOHEMA U
6azasnibHOe Tenble. Kunoumnus. Knerounsiit nenrp. Llentpuonu. Caremnuthl. LlenTpocdepa. @yHkumuu
KJIeTOUyHOro 1eHrpa. Jlenenue kinerok. CTaauM MHTO3a, HUX NPOAOKUTENBHOCT M XapaKTEPUCTHKA.
Mexanu3m aBrkeHHUs] XpoMocoM. L{UTOoknHE3 y )KMBOTHBIX M PacTUTENbHBIX KIeTOK. Cynpba KIETOYHBIX
OpraHeil B IIpouecce neieHus KiIeTkd. Perymsanusa murosa. dakrop CTUMYIALIMM MUTO3a. [[UKIMHEL
Perymanus kiIeToO4HOro MHHKIA Yy MIEKONUTAOIMX. KOHTPOJIBHBIE TOYKM KJIETOYHOTO IMKJIA.
[TaTonoruyeckre ¢GopMbl MUTOTHYECKOTro JeneHusi. JlenmeHue OakTepuanbHBIX KiIeTOoK. Meio3, craauu
Mero3a. KoHproranpss XpoMOCOM, KPOCCHUHIOBEp, PEIyKLHs YHUCIA XPOMOCOM. BHOJIOrMYECKHil CMBICIH
Mmeitoza. [Tytu rubenu knerok. Peakius kinerok Ha nmoBpexaeHue. Hekpos. [IporpammupoBanHas KieTouHas
rubenb: anonrto3, ayrodarus u Ap. KierouHas cTeHKa pacTeHHUH M IPOKAPHUOT: XUMHUUYECKash CTPYKTypa U
¢bynkuuu. Lemnonosa, reMULeNII0N03a, MyperH. [InmacTupl: TeHKOIIacThl, XpOMOIIIIACTHI U XJIOPOTIIACTHI.
Mukn KameBuHa. OCHOBHBIE MPOSBIICHUS JKU3HEICATCIBHOCTH KIETKM — OIpPENEICHHAs CTPYKTypHas
OpraHu3aiys, MOCTOSHHBIA OOMEH BEIIECTB W SHEPrHH C OKpYXKAIOIIeW cpelnoi, pa3apakuMOCTb H
BO30YAMMOCTb, JIBUXKEHHE, CIIOCOOHOCTh K CaMOBOCIPOU3BEACHMIO. Peakuuum KJIETKH Ha BHEIIHUE
BO3JICUCTBUS: U3MEHEHUS B IUTOIUIa3Me, siape, anmnapare [ oiabmpku, mtu3ocomax, MUTOXOHApuUsix u DI1P.



Pa3nen 8. Yuenne o tkansax. ’Keje3ucrblii 1 MOKPOBHBIH dnuTeuil. OCO0EHHOCTH CTPOEHHS
KJIETOK M UX (PYHKIIHOHAJIbHOE NIPeIHa3HAYCHHE.

PazButne, cTpykrypa W Kiaccudukanus TKaHeH. MeTOoabl THUCTOJOTHYECKHUX WCCIICTOBAHUMN:
IIUTOJIOTMYECKHE, TUCTOXUMHUUecKkne MeToasl. Kpnomukpockonus. Knaccudpukanus TkaHeil Ha OCHOBE UX
CTpoeHus1, GYHKLUH, OHTOI€HE3a, CTENIEHN OOHOBIICHHSI M 3BOJIIOLIMOHHOTO pa3BUTUsA. VICTOYHMKM pa3BUTHS
TkaHeil B oMmOpuorenese. JuddepeHunupoBka KIETOK TKaHEW: BpPEMEHHAs, MPOCTPAHCTBEHHAS,
OMOXHUMHUYECKas. Perenepanuss ~ TKaHen: BHYTPUKJIETOYHAs, KJIETOYHas, TMCTOTUIINYECKAS,
OpraHoTUIINYECKasi, (U3MOIOTHYECcKas U pernapaTuBHas. DNHUTeInaIbHbIe TKaHU. [JOKpOBHBIN M KEIE3UCTHIH
snutenauid. ['ucrorenes, gpusnongoruyeckas U penapaTuBHas pereHepanus 3MUTeIualIbHbIX TKaHed. OOmas
XapakTepuCTHKa »nuTenueB. Mopdonorndeckas u  QUIOreHETHYECKas KiacCU(UKAIUS OSIUTEIHCB:
OJTHOCJIOMHBIN TIJIOCKUN, OJTHOCTOWHBIM KyOUYECKHH, CTOI0YATHIN, TICEBIOMHOTOCIOWHBINA, MHOTOCIOMHBIN
IIJIOCKUM HEOPOrOBEBAOIINM, MHOTOCIIOMHBIN INIOCKAM OPOTrOBEBAOIINIM, IIEPEXOIHbIA. MUKPOCKONINYECKOE
CTPOEHHUE DSIUTENUATbHOW TKAaHM B CBSA3M C OCOOCHHOCTAMU MX (YHKUHMOHHPOBAHUSA: DPECHUTUATHIC
SMHUTEIMOIMTHI, Majible M OOJIbIINE BCTABOYHBIC KJIETKHU, OOKAJOBHIHBIC KIIETKH, HHIOKPUHOLUTHI,
KEepaTUHOLUTHI, MEJIAHOLMTHI, KIETKH Mepkens, BHYTpUAIHIEpMaibHble Makpodaru u T.A. ba3anbHbIi,
[IMIIOBATHIM, 3EPHHUCTBHIA, OJECTAIIMIA W POTOBOM CIIOM MHOTOCIOWHOTO IUIOCKOTO OpPOTOBEBAOIIETO
snurenusd. Cekpeuuss U cekperopHblit nukin Kiaccudukanus sxenes B CBSI3UW MX CTPOCHMEM M (yHKLHEH.
I'mangynouutsl. Llurodusnonorust ceKpeTopHOi KieTKU. THUITBI CeKpeuu: MEPOKPUHOBBIN; allOKPHHOBBINA 1
TOJTOKPUHOBBIM.

Pa3nen 9. Tkanu BHyTpenHeii cpeabl. KpoBb u inM¢pa. @opMeHHBbIE 3JIEMEHTHI U IJ1a3Ma KPOBH:
(pynxknuoHaabHoe 3HaYeHHe. buoxumus kposu B HopMe. KpoBerBopenue.

CoenunurenbHass TKaHb. [IpoucxoxkaeHue, oOImas XapakTepUCTUKAa CTPOCHUS U (DyHKIMIA
coeMHUTENbHONW TKaHW. KpoBb U mumda. OyHKIMU KpOBH: TPAHCHIOPTHAS; AbIXaTellbHAs; Tpoduyeckas;
3alUTHAs; roMeocTaThueckas (MoaaepxKaHue OCTOsIHCTBA BHYTpeHHe! cpeibl). KitleTku KpoBH, X CTpoeHue
1 GYHKIUU. DPUTPOUUTHL. benKOoBbIi MEeMOpaHHbIH KOMIUIEKC: TPYIIBI KPOBH. JIGHKOIMTHL: TPaHYIOUTHI 1
arpanynouutsl. basoduibHble, 303uHOMUIBHBIE M HEWTpoWIbHBIE TrpaHyaouuThl. Jlumdormrtel. B-
mumpouutsl. T-mumbonuts (T-xemnepsl, T-cynpeccopsl u T-kusuiepsr). Hynesbie mumdonutsl. CTBONOBBIC
KJIeTKH KpoBU. MoHouuTsl. TpomOounuTel. COOTHOIIEHHE M KOJUYECTBO KJIETOK KPOBU IPHU Pa3IMYHBIX
COCTOSIHMSIX opraHusMa. I'eMorpamma u nelikonutapHas (opmyna. Bo3pacTHele U3MEHEHHUS COAEpKAHUS
(OpMEHHBIX 3JIeMEHTOB KpoBHU. JluMda m ee kierouHsle smeMeHTHl. KpoBeTBOpeHue: »puTpornoss,
IpaHyJIoNn033, TPOMOOILUTONO0A3 U MOHOIIMTOIIO33.

Paznen 10. CoOcTBeHHO COeIMHUTENbHbIE TKAHU. PhIXiiasi M MJIOTHAS BOJOKHHUCTBIE TKAHH.
CoenMHUTeIbHBIE TKAHU CO CNIENMAJIBHBIMHM cBoOlicTBaMH. MHOroodpasue KJIeTOYHbIX 3J1€MEHTOB H
¢pynxuuii. KocrHas u xpsimueBasi Tkanu. Ocreorexnes.

Prixasi BOIOKHHMCTasi COEAMHUTENbHAsE TKaHb: OCOOEHHOCTH pacrnoiokeHus M QpyHkiuu. Kinetku:
¢ubpobaacTsl, Makpodaru, MmIa3MOLUUThI, TKaHEeBble 0a30(Uibl (Ty4HbIE KJIETKU, JTaOPOLUTHI), aAUITOLUTHI
(’KUpOBBIE KJIETKH), THUTMEHTHbIE KJIETKM (IMUIMEHTOLUTHI, MEJIAaHOLMTHI), aJBEHTUIHAIbHBIE KIETKH,
PETUKYISIPHBIE KJICTKA M JICHKOIUTHI KPOBU. MEXKIETOUHOE BEIIECTBO: KOJUIAr€HOBHIE, DJIACTHYECKHE U
PETUKYINHOBBIE BOIOKHA. CTaguu 00pa30oBaHus M YPOBHHM OPraHU3aIlMH KOJJIar€HOBBIX BOJIOKOH. OCHOBHOE
aMop(HOE BEIIECTBO: XUMHUYECKHI cocTaB. [ImoTHash BOJIOKHHCTAash COCAMHUTENbHAS TKaHb. [lmoTHas
Heo(OpMIIEHHAs! COeTMHUTENbHAsT TKaHb (epMa KOXKM) U IJIOTHast OQOpMIICHHAs COEAMHUTENIbHAs TKaHb
(cyxomnus, CBSI3KH, amOHEBPO3bl, (UOPO3HBIE MeMOpaHbl, Karcysbl). COSTUHHUTENbHBIC TKAHU CO
CrelMabHBIMUA CBOMCTBAMU: PETUKYJISIpHAs, XKHUpoBast (Oenas u Oypast), cmu3ucTas, nurMeHTHas. CKeleTHble
TKaHU. DJIEMEHTHI XPAIICBON TKAHHU: XOHIPOIUTHI, XOHIPOOIACTHI M MEKKIIETOYHOE BEIIECTBO. | NaTMHOBBIH,
AJIACTUYECKUI M BOJIOKHUCTBIM XA, DJIEMEHThl KOCTHON TKaHW: OCTEOLUTHI, OCTE00IaCcThl U OCTEOKIIACTHI,
MEXKIETOYHOE BeIecTBo. PeTnkynoduOpo3Has KocTHas TKaHb, IUIAaCTWHYATasl KOCTHAs TKaHb. KocTh Kak
opraH — crpoeHue octeona. OcreoreHes — nNpsAMoOii, HENPSMOM U pereHeparus KOCTHOM TkaHu. CoeTuHeHHs
KOCTEHi.

Pa3znen 11. Mpimeunble Tkanu. [J1agkasi 1 nmonepeuyHomnoJsiocarasi (Mc4epuYeHHasi) MbIIIEYHAsI
TKaHb. CTpoeHHe MbIIIEYHOr0 BOJOKHA. COKpPaTMMOCTh KaK TJIABHOE CBOWCTBO MMOIMTOB:
(¢uszuosorus u OMOXUMHUA Mpoiecca.



Mprieunbsie TKaHU. MopdodyHKIIMOHATBHAS U TeHEeTHYECKass KiIacCHU(UKAIU MBIIICYHBIX TKAHEH.
Knaccudukanms. DBoonusl MBIIICUYHBIX TKaHeW. [7agkas MbledHas TKaHb. MUKPOCKOMUYECKOE H
3JIEKTPOHHO-MUKPOCKOIUYECKOE CTPOCHUE IIaJIKOM MBIIIEYHON TKaHU MJIEKOMUTAIOMUX. AKTUH U MUO3HUH.
[IpoucxoxaeHne W TUCTOT€HE3 TJIAJKOM MbIIIEYHON TKaHH. [lomepeyHomosiocarass MbllIeYHAs TKaHb.
Mpiiie4HOE BOJIOKHO KaK CTPYKTYPHO- QYHKIIMOHAIbHAS €AMHUIIA TIONIEPEYHOMOI0CATOM MBIIIIEL. CTpoeHue
capkomepa. Capkoruiasma. [IpeacraBiaeHus o Tpopudeckoil, OIOPHON U COKPATUMOM YACTAX MBIIICYHOTO
BOJIOKHAa. MexXaHW3M MBIIIEYHOro cokpamieHus. CTpoeHue MbIIbl Kak opraHa. KpacHele u Oenble
MBIIIEYHbIE BOJIOKHA. Perenepanus mbiiieyHor TkaHu. CeplieuHO-MblledHas TKaHb. MUKPOCKONIMYECKOE U
3JIEKTPOHHO-MUKPOCKOIIMYECKOE CTpOeHHE cepaeyHord Mbinel. Kapauomuonutel. Ilpencepansie u
KEITYJOYKOBBIC KapAMOMHOUMTHL. Bomurenu putma. OCOOCHHOCTH CTpOEHUsS BOJIOKOH [lypkuHbe
IIPOBOJAILEH CUCTEMBI CEpILIA.

Paznen 12. HepBHas TKaHb, HelipoHbI U Helipor.ius. HepBHble BoJIOKHA U cuHanchl. Ilepenaua
HEPBHOI0 uMmyJbca. [loTeHuMAaNbI MOKOS M 1eHCTBHS.

O6mast MmophopyHKIIMOHATBHAS XapaKTEPUCTUKA HEPBHOW TKaHH. THIIBI HEHPOHOB M UX CTPOCHHUE:
Mopdosoruueckas, (¢GyHKIMOHAJIbHAas M  MeauaropHas kiaccudukanumu. MuUKpocKonmuyeckoe U
AEKTPOHHOMUKPOCKOIIMYECKOE CTPOCHUE HEPBHBIX KIETOK B CBSI3M C UX (QYHKIUEH. AKCOHaJIbHBIN
Tpa”cnopT. TurpounHoe BeniecTBo. lluToxuMmmuueckass xapakTepucThka HeWpoHOB. HeilpocekpeTopHbie
kieTkd. CTpoeHHe MSAKOTHBIX U O€3MSKOTHBIX HEpPBHBIX BOJIOKOH. CHHAmnChl M HX DJIEKTPOHHO-
MHUKpOCKonuyeckoe cTpoeHue. Kiaccupukanus mo pacnojokeHUI0 U XMMHYECKOW MPUPOJE MEIuaTopa.
Cunantuyeckas mepenada. PeunenTopsl k Heiipomeanatopam. DQPQPEKTOPHBIE € PEeUenTOpPHBIE HEPBHBIC
okoH4aHus. CtpoeHue M (GyHKUUM Helporiumu. DneHauMa, acTpPOIIHs, OJUTOAEHAPOIIINS, MHUKPOTJIMSL.
B3anMooTHOIIEHN HEHPOHOB M Hedpornuu. ['McToreHe3 HEpBHOM TKaHU. PereHepanus W JereHepanus
OTPOCTKOB HeWTpoHOB. HepBHO-MbllIeuHble BepeTeHa. PeduextopHas ayra. 'mcronormueckoe crpoeHue
LEHTPAJIbHOW HEPBHOW CUCTEMBI, CIIMHHOT'O, TOJIOBHOI'O MO3ra: CEPOE BELIECTBO, O€JI0€ BELIECTBO, MO3TOBbIE
anpa. ['mcromoruyeckoe CTpoeHHE KOpPbI MHOJYHIapHil TosIoBHOro Mo3ra. OO00J04YKM Mo3ra: TBepas,
MayTUHHAs, MATKas.

Paznen 13. DmOpuoJioruss kak HayuyHasi Aucuumnna. [Iporene3 — ¢opmupoBanue moJiOBbIX
KJIETOK. 3apoJbllIeBoe pa3BUTHE Ye10BeKa: Apod/ieHHe, racTpyasiuus 1 HeHPYJIsALus.

3aKOHOMEPHOCTH OHTOI'€HE3a MHOTOKJIETOYHBIX OpraHu3MOB. Pa3MHOKeHuE 1 pa3BUTHE OPraHU3MOB.
ITporenes: My»cKasl ¥ JK€HCKasl IOJIOBbIE KJIETKH (CIIepMaTo30M U SHIIEKIIETKa), CTIEPMaTOTeHe3 U OBOTEHE3.
[loBeneHre NPOHYKIEYCOB M LEHTPUOJIEH IMPH OIIOAOTBOpEeHUH. PDasbl OMIONOTBOPEHUS: JUCTAHTHOE
B3aMMOJICICTBUE, KOHTAaKTHOE B3aMMOJCHCTBHME; NeHeTpauus (IIPOHUKHOBEHUE CIlIepMaro3ouia B
AWLEKIIETKY). JlucTaHTHBIE B3aUMOIEHCTBUS raMeT. AKTUBAIUS CIIEPMHUSI — aKPOCOMHAsI peakiysl. AKTUBAIUS
AULEKIETOK — KOPTUKaJIbHAsl peakiius, ee OnoXumMuueckue ocHOBBI. [IpenynpexieHre noaucnepMun. JTamnbl
smOpuorenesa. 3urora. Jpobnenue. OO0mas xapakTepHCTHKa mporecca Apoosienus. Ero Omomornueckuit
cMbIcil. OCOOEHHOCTH KJIETOYHOro LUKJIa MpH JpobieHuu. IIpocTpaHCTBEeHHAs OpraHu3anus ApOOJICHUs.
Nmnnanranusa. [actpynsaus: sxTonepma, sHToaepMa. Mesonepma. Helipynsuus: dopMupoBaHre HepBHOM
TpyOku. MopdoreHeTnyeckue ABWKEHHS MpPHU TacTPYISUUMU M Helpymsuuu. [HcroreHes mo HenensM
pa3Butus miaoja. CerMmeHTanus Me304epMbl U JUpGEpeHIINPOBKA COMUTOB: JE€PMATOM, CKIEPOTOM, MUOTOM.
Hedporom u crutanxHotoM. OpraHoreHe3 Mo HEAENsIM Pa3BUTHS IUIO/A: OCHOBHBIE CHUCTEMbI OpPTaHOB.
CocTaBHbIE KOMIIOHEHTHI SMOPHOHAILHOTO Pa3BUTHS.

Paznen 14. Bue3apojabliieBble OpPraHbl: aMHHOH, KeJTOYHBIH MeENIOK, AJNJAHTOUC, XOPHUOH,
IUIAleHTA U mynoBuHa. Kpurnyeckue T0YKM pa3BuTHS.

OcobeHHocTH CTpoeHUsT H  (PYHKIMOHAIBHOE Ha3HAYCHWE IMPOBU3OPHBIX OpraHoB. Poib
IUTAIIEHTapHOro Oapbepa B Pa3BUTHUH 3apojbiiia. Pa3BUTHE M CTpOCHUE IUIAIICHTHI YEelIOBEKa: MaTEpPUHCKAs
4acTh W TUIOJHAsA 4yacTh. DYHKIMM TUIANEHTHI: TpoduUueckas; apIXxaTeiabHas; BBIICIUTENbHAS; OapbepHas;
SHIOKPUHHAS; Yy4acTHE B PETYISALUU COKpAUIEHUss MUOMETpUsi MaTku. CUcTeMa MaTh-IJI0/1: TYMOPaIbHbIN
KaHaJl, HEPBHBIM KaHaJ, dKCTpaIlalleHTapHasi CBsi3b. MexaHU3Mbl, MPENATCTBYIONIUE PA3BUTUIO UMMYHHOM
peakiuu (KOH(IMKTA) MEXKIYy OPTaHU3MOM MaTepH W 1iona. KpuTudeckue mepuojibl pa3BUTHS: MPOTEHE3,
OTUIOZOTBOPEHUE, UMIUIAHTAIINS, TUIAIICHTAIIHS, TIEPUOJT 3aKJIaIKh U (HOPMHUPOBAHKS OCHOBHBIX OPTaHOB H
CUCTEM OpraHu3Ma, POKJICHHUE, IEPUO HOBOPOKICHHOCTH.
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Pa3nen 15. CpaBHuTeIbHAsi SMOPHOJIOTHS M MIOCTHATAJILHOE Pa3BUTHE OpraHusma. Pasinunbie
THIbI APO0JIeHUs Y 0eClIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. MeTamop(o3.

3HaueHHE KOJIMYECTBA M PACIPEICIICHUS KENTKA B sMIEKIeTKe. TUnbl SUIEKISTOK y pa3IuyHbIX
KUBOTHBIX B 3aBUCUMOCTH OT KOJIMYECTBA JKENTKA: O€3KEITKOBBIE, MU aJIe[IUTAIbHBIE; MAJIOKEITKOBBIE, UITH
OJIUTOJICLIUTAIILHBIC; MHOTOXKEJITKOBBIC, WU MOJIUICUTAIbHbIC. TUIIBI SULIEKIETOK Y PA3IMYHbBIX )KUBOTHBIX
B 3aBHCHUMOCTU OT PACIpEICIICHHs JKEITKa B IIMTOIIA3ME. M30JICIUTAIbHBIC (TIEPBHYHO HU30JICIUTAIBHBIC
(JTaHIIETHUK) ¥ BTOPUYHO H30JICIIUTAIIbHBIE (MJIICKOITUTAOIINUE)); TEIOICIUTAIbHBIC (ME30JICIIUTAIBHBIC, T. €.
YMEPEHHO TeJIoJIenuTaIbHbIe (aMMUOHK), ¥ PE3KO TeI0IeNUuTaIbHbIE (IITUIIBI, PEINTHIINH, aKyJIOBBIC PHIOBI));
neHTpoaenurtanbubibie. [IpaBuna ['eprBura. OCHOBHBIE THIIBI APOOJICHUS: paJHalbHOE TOJ00JaCTUYECKOe,
cnupaigbHOoe, OmiaTepaabHOE ToJI0OJACTHUYECKOe, MepOOIaCTHUECKOEe AUCKOHUIAIbHOE, MEpPOOIacTHIECKOe
MOBEPXHOCTHOE. 3HAUYCHWE B3aWMOJCWUCTBUS 0JIACTOMEPOB ISl TPOCTPAHHCTBEHHOW OpraHU3alluu
rojo01acTuYeckoro IpoOieHus. PerymsiuoHHble CIIOCOOHOCTH OIACTOMEPOB Y 3apOJbILIeH pa3IuYHbIX
CUCTeMaTH4YeCKuX Tpymm. [actpymsuus ¥ (HOpMHpPOBAHME OCHOBHBIX 3aKJIaJ0K OPraHOB Yy Pa3IMYHBIX
KHUBOTHBIX. CIIOCOOBI racTpyJIsLMU: UHBarvHaIus, WHBOIIONMS, UMMHUTpALUs, AeIIMUHALMS, SO0 U
paznuyHble uX coueraHus. Tumbl racTpyna. CrnocoObl 3aKIaAKH ME30JCPMBL:  TEIOOJACTHUECKUN U
sHTepoluenbHbli. OoTunuueckas, OnacromMepHas, 3ayaTKOBass U THUCTOreHeTHdeckas auddepeHmpoBka
3apOIBIIIEBHIX JINCTKOB. DMOpHOHANbHAS MHIYKIUA U €€ 3Talbl B paHHeM pa3BUTHH am(uouii (padotsr I
[[Inemana, I1. Heroxoma u ap.). Opranorenes. 3akiajika OCeBbIX opranoB. @opmupoBaHue rOJIOBHOTO MO3Ta,
IJ1a3 ¥ KOHEYHOCTEH MO3BOHOYHBIX.

Pa3nen 16. OcHOBHBIE MATOJIOTHH, 3aKJIa/IbIBa€Mble HA ITaNe IMOPHOTreHe3a TKAHel 1 OPraHoB.
Kanueporenes: npu4nHbI 1 METOAbI BO31eHCTBHSI.

Bpoxnennsie mopoku pasputws. Kiaccupukaius 1Mo 3THOJIOTHYECKOMY MPHU3HAKY, 10 BPEMEHU H
MECTY BOSHHUKHOBEHHSI, IO MOP(OTOTrHUECKUM MPOSIBICHUSIM. DK30T€HHbIE ¥ SHI0T€HHbIE (aKTOpbl. Menuko-
TEHETUYECKOE KOHCYJIbTHUpOBaHHE. HempsiMpie MeTOAbl JUATHOCTHKU: KIWHUKO-T€HEATOTHYECKUH,
ONMM3HELOBBIM, IMTOrCHETUYECKU U OuoxuMuyeckue Meroabl. [IpsiMble MeTOAbl JIUAarHOCTUKHU:
VIIBTPa3BYKOBOE UCCIICIOBAHUE, U HHBAa3WBHBIC METOIbI. [ eHHBIE 00Jie3HH: (DEHUIIKETOHYPHS, TaTaKTO3EMUs,
(deTanbHBIE MyKOBHCIEN03. XpoMOCcOMHBIe Oone3Hu: Ooneznb Jlayna, cunapomsl I[latay u DaBapica.
OmOpuonatuu: mopoku cepana u [[HC. deromaruu: amkoroibHas smOpuoderomnarus, auadbeTuueckas
¢beronarus, pudbposnactos sHA0KapAa. [IpuunHEI BOBHUKHOBEHUS U Pa3BUTUE PAKOBBIX OIyXoJyiel. Mapkepsl
KaHIIEporeHes3a.

4.3 JlaGopaTopHblie padoThI

Ne JIP Ne HaumeHnoBanue nabopaTopHbIX paboT Kosr-so
paszzaena 4acoB

1 2 Knerka kak cTpyKTypHO-(GYyHKIMOHATIbHAS eAMHUIA )KUBOT0. OCHOBBI 2
MHUKPOCKOIHHU: IIUTOJIOTHYECKHE M TUCTOJIOTHYECKHE TIpenapaThl.

2 3 MeToapb! U3y4eHUs: CTPOCHUS U JIOKAJIU3alMKA T€HETHYECKOTO 2
Marepuaia B KIETKE.

3 6 MUTOXOHAPUH: METOAO0IOIMYECKHE OCHOBBI U3yUCHHS 2
sHepreTndeckoro oomena. CekpeTopHbie (PYHKITUU KIIETOK.

4 9 Bruoxumus KpoBu: CBsI3b ¢ META0OJIMUYECKUMH MPOLIECCAMHU. 2

5 10 KocTHBIE TKaHU: Teparnus epeIOMOB M BTOPUYHBII OCTEOTEHES. 2

6 12 HepHo-MbImeunsie cTpykTypsbl. [lonstue o pedrekce u 2
B3aMMOCBSI35IX B OpTaHU3Me.

7 14 MeTo/1bl TUarHOCTHUPOBAHUS OOIIETO COCTOSIHUSA 3apobima. Y 3. 2

8 16 [TaTonoruu rucTorenesa U OpraHoreHe3a Ha paHHUX CTaAUSAX Pa3BUTHS 2
yesioBeka. CpaBHUTENIbHAS SMOPUOIJIOTHSL.
HToro: 16
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4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansaTus Tema
paznena 4acoB

1 2 BBenenne B IUTONOTHIO, TUCTOJIOTHIO U OMOJIOTHIO Pa3BUTHS. 2
Kretka kak cTpykTypHO-(GYHKIIMOHAJIbHAS €IMHUIA KUBOTO.

2 4 Crpoenue, Onoxumust U GyHKIMOHATBHOE 3HAYCHHE 2
(hopMOOOpa3yIOIIKX PIIEMEHTOB KIETKU: Spa, [UTOIMIA3Mbl U
TJIa3MOJIEMMBI.

3 6 BHyTpuKI€TOUHBIN TPAHCTIOPT U CUCTEMBI SHEPTOOOCCIICUCHHS. 2

4 8 OcHOBBI yueHHs O TKaHsAX. JKene3ucTslii ¥ NOKPOBHBIN AIUTEIUI. 2

5 10 Tkanu BHyTpeHHEH cpeibl, COOCTBEHHO COCIMHUTEIIbHBIC TKAaHU U 2
COCIMHUTENIbHBIE TKAHH CO CHEIMATbHBIMHA CBOMCTBAMH.

6 12 Mpiieunas v HepBHast TkaHU. CTpoeHHe, KOMIIOHEHThI ¥ IPUHLIUIT 2
paboThl IBUTATEIHLHON €AMHUIIBI.

7 14 [IpenatanpHOE pa3BUTHE YETIOBEKA: IPOOJICHUE, TaCTPYISAIUS U 2
Henpymnsinusi. CtpoeHne U (YHKIIMU BHE3aPOIBIIIEBBIX OPTaHOB.

8 16 CpaBHHTENBbHAS SMOPUOJIOTHS U OCHOBBI TIATOJIOTUU TKaHEH H 2
aMOpHOreHesa.
HUroro: 16

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHue TUCIUIIIMHBI
5.1 OcHoBHas IuTEpaTypa

1. 3aBaneeBa, C. M. Iwurtonorus u ructonorus [Tekcr]| : ydeOHOe mocobue Uisi CTYIEHTOB,
00yJaroImuxcs 10 MporpaMMaM BBICIIETO NMPOodecCHOHANBHOTO 00pa30BaHus MO HAMPABICHUIO MOITOTOBKH
020400.62 buomnorus / C. M. 3aBaneeBa; M-Bo o0pa3oBanus u Hayku Poc. @enepannu, Oenep. roc. OrOIKET.
oOpasoBar. yupexaeHue Bbicul. pod. oOpazoBanus "OpeHOypr. roc. yH-T". — OpeHOypr : YHUBEPCUTET,
2012. - 217 c. : nn., port.; 13,5 neu. 1. — bubnuorp.: ¢. 215-216. — ISBN 978-5-4417-0039-9.

2. 3umatkuH, C. M. T'ucronorus, mUTOJIOTHS U SMOpHOIOTHS : yued. mocooue / C. M. 3umMarkuH. —
Munck : Bpm. mk., 2012, - 229 c¢. - ISBN 978-985-06-2068-2. Pexum pgocryma:
https://reader.lanbook.com/book/359870 — DBC «Jlauby.

3. I'mctonorus [Teker] : yueb. ans men. By3oB / nox pen. 2. I'. Yiymbekona, FO. A. Yenbiesa. — 2-e
u3M., nepepad. u gor. — M. : IDOTAP-ME/, 2001. — 672 c. : wi. - (XXI Bek). — Yka3. ui.: c. 649-652. —
[IpenM. ykas.: c. 653-670. — ISBN 5-9231-0228-5.

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

1. Kopoukun, JI. WM. buonorust uHaAMBHIyaabHOTO pa3BUTUs (reHeTnyeckuil acnekT) [Tekcr]: yueO.
st By30B / JI. . Kopoukun. — M. : U3n-Bo MI'Y, 2002. — 264 c.

2. buonorus [Teker] : B 2 kH.: y4eO. [yt Mea1. crienuanbHocTell By30B / o pen. B. H. Speiruna . — 6-
e u31., ctep. — M. : Beicm. mik., 2004.. — ISBN 5-06-004590-0. — Ku. 1 : JKusnb. ['ensr. Kinerka. OHTOTEHES.
Yenosek. — 2004. - 431 c. : wi. — bubnuorp.: c. 419. — IIpeam. ykas.: c. 420-427. — ISBN 5-06-004588-9.

5.3 Ilepuoanueckue u3gaHust

1. BronneTenp 3KCepUMEHTAIbHOW OMOJIOTUHU U MEUIIMHEI : )KypHal. - M. : ArentcTBo "Pocneyars"”,
2018.

2. Knuanveckas nabopaTopHas AMarHOCTHKA : XKypHail. - M. : ArertctBo "Pocnedats", 2018.

3. buonorus : pedeparuBHbIif )KypHaI: cBoA. ToM: B 12 4. - Mocksa : BUHUTU PAH
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https://reader.lanbook.com/book/359870

5.4 UnTepHeT-pecypchl

- https://www.youtube.com/@CorMedicale (Komriekc ydeOHBIX BHACOPOIUKOB IO (DHU3HOIIOTHH,
OMOXHUMUH, IUTOJIOTUH, TUCTOJIOTUU U AHATOMIH)

- https://histology.rosmedlib.ru/cgi-bin/mb4x (MuTepakTHBHBIN aTiIac 1O ATOJOTUH U THCTOJIOTHH )

- https://medical-physiology.ru/ (MeaunuHckas GU3HOIOTHs: yueOHbIC MaTCPHAIIBI)

- https://teach-in.ru/course/biochemistry-gladilin (JIekiuu yaersix MI'Y: OHOXHMUS KIIETOK)

- https://teach-in.ru/course/pathology-of-experimental-animals (Jlexiuu yaensix MI'Y: nmatosnorusi)

- http://micro.magnet.fsu.edu/primer/java/electronmicroscopy/magnil/index.html  (BuprtyambHbiii
ANEKTPOHHBI MUKPOCKOIT)

- http://sbio.info/index.php  «Bcsi Ouosorus» (YdeOHble MaTepuaibl, HaAyYHbIC CTAThbH, OOJIBIIAS
Ouosorudeckast OMOINOTEKA)

- https://elementy.ru/?ysclid=Iw0zi6x2zb629832610 (OHiaifH-COCTABIIAONMIAS HAYIHO-IIOMYJISIPHOTO
npoekTa «JIeMeHThI», cTapToBasiiero B 2005 rosy)

- «OcHOBBI 00mIEH THCTONOTHHY» [DIEKTPOHHBIM pecypc|: OHNalH-Kypc Ha 1wiardopme
https://stepik.org/ — «Stepik»/ Pa3paboruuk kypca: ®I'bOY BO P'AY-MCXA umenu K.A. Tumupsizesa, pe-
xuM goctyna: https://stepik.org/course/132557/promo?search=4194900942

- «buonorusi pa3MHOXXEHHSI W Pa3BUTHs» |[DIEKTPOHHBIA pecypc]: OHJANH-Kypc Ha IuiaTdopme
https://stepik.org/ — «Stepik»/ Paspaborunk kypca: ®I'bOY BO PI'AY-MCXA umenu K.A. Tumupsizea, pe-
*®uM noctyna: https://stepik.org/course/132557/promo?search=4194900942

5.5 IlporpammHoe obOecnedenue, npodeccuoHajbHble 0a3bl JAHHBIX M HMH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI

1. Onepaunonnas cucrema PEJ[ OC

2. IMaket oducHbIx npunoxenuit LibreOffice

3. IIporpammHas cucrema Juis opraHu3anuu Buaeo-koHpepenu-cesazu MTS Link

4. Sunexc.bpaysep — Opaysep, co3maHHbIH KoMnaHuen «SIHaekc» Ha OocHOBe JBMXkKa (OecruiaTHas
Bepeust) Pexxum mocryma: https://browser.yandex.ru.

5. ABTOMaTH3MpOBaHHAas HHTEpaKkTUBHAas cuctemMa cereBoro TectupoBanus — AMCCT
(3apeructpupoana B POCITATEHT, CBunerenscTBo 0 rocyaapCTBEHHOM perucrpanuu nporpaMmmbl s
OBM Ne2011610456, nmpaBoobnanarens — OpeHOYyprckuii rocy1apCTBEHHBIN YHUBEPCHUTET), PEKUM JI0CTYTIA
— http://aist.osu.ru.

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

YuyeOHrble AyJUTOPpHUN JId MNPOBECIACHUA 3aHATHH JICKOUOHHOT'O THIIA, CEMHUHAPCKOro THIIA, IJIA
IIPOBEJICHUS TPYIIIOBBIX M HWHAMBHUAYAIBHBIX KOHCYJbTAIMM, TEKYILIEr0 KOHTPOJS M NPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAILEHBI KOMIUIEKTaMH YYEHHUYECKOW MeOeNn, TEXHUYECKUMHU CPEJCTBAMU 00ydeHus,
CIyXallUMHU U1 TpeACTaBiIeHUsT ydeOHoW wHopManmuu Oonblnol ayautopud. Jis mpoBeneHHs
CEeMHUHAPCKUX 3aHATUI NpeaHa3HayeHa clieualn3upoBaHHas jaboparopusi, 000pyI0BaHHAs HEOOXOAUMBIM
KOJMYECTBOM MHKPOCKOIIOB, OMHOKYISPHBIX Jym. VMerorcs HaOophl MHUKPOOMOJIOTHYECKHX IpernapaTos,
na0opaTOpHbIE CTEH b, MAKETbI, UMUTALIMOHHBIE MOJIENIN, MYJISKH, YUeOHO-HATJIAHBIE TIOCOOMSI, TUIAKATHI.

[Tomemenue A caMOCTOSITENBHON PabOTHl O0y4arOUIMXCS OCHAIIEHbl KOMITbIOTEPHON TEXHUKOM,
nojkiatoueHHo Kk cetu "HHTepHer", u obecrneyeHneM JOCTyna B SJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.

K paboueit npocpamme npunazaromces:

« @OoH/ OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS MPOMEKYTOYHON aTTeCTAlluK 00YJArOIIUXCS IO JTUC-
LUIUIHHE;

« Metoandeckue yKazaHus Uik 00YJarOIIUXCS 0 OCBOSHUIO TUCITUTUINHEI.
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https://www.youtube.com/@CorMedicale
https://histology.rosmedlib.ru/cgi-bin/mb4x
https://medical-physiology.ru/
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