MyHuOHENAIbHOE 0I0KeTHOE 00pa30BaTeNbHOE YHPEHKIEHIE

JloroBckan cpennsas o6meofpasoBaTelbHas MKOI2

/ yq66H0r0 Kypca 1o ﬁb(,/éft/t &L¢/¢44/ /)}é £ie v/’L{/ Y s R 2 i 2 s

) H BB.HHGH € eTa :7
C it te DL At tEettl Vg:i{// p Loy 220025 W NAPTLL2 /1547‘5}

"PaccMoTpeHo'' "CornacoBaHo' WL "YreepaxaeHo'
PyxoBozmuTeib MO yuuTencH Metonyer no VP : JMpeKTOP HIKOJIbE
epraeirm wc«»z? Ll Wu/wﬁ v/~ /Babuua O.IL/ : ¢ /Konocora T.F./
ot beesbt- | 4[/, 7 Wocceectis U, :
poroxon Ne 1 _Ipmca3 No_a 15
or"28 "aBrycra 2023 " 29 " asrycra 2023 I. o, O ',Z_? ! aBryc:Ta 2023
7 7 PaGouasi mporpaMma
PL A A N
pe i CELALCATEHL e

By A
, UL 7/ -/ xnacca (mapanienHs)
¢ : / o
Vautend it peclliiteld- L KBaTH(UKAIMOHHOR KaTeTOPHH
IpEAMET YpOBEHB KBATH(QHUKAIIAH

SASS AR it

)

- ) ' 7 J) /
%/44 ('/z/u&ém/, ﬂ Lrrrtlideeteel mi/z LESLLLDA £ Lpr Ot 2
DamMuIus Vims OTuecTBO /4

Hacrosimas pa6odas mporpamma paspaborasa Ha ocHoBe DefeparbHOro roCy1apCTBEHHOrO
06pazoBRaTENLHOTO CTAHIAPTa OCHOBHOTO (CPENHET0) obmero oOpa3zoBaHu.

ABTOp(BI) %{ ('4-»;1)%(2 %/anﬁf/zz{,ff M'Klbfﬁf’fi{/ﬁ/‘if)&ﬁd

2023/2024 yuaebubIl rox



Coaep:xanue padodeil mporpamMmmbl

|. IosicHuTeIbHAA 3aNKCKA ( BKJIIOYAsA AHHOTAIIMIO )

Il. Conepxxanne yueGHOro MaTepuaJia
I1l. YueOHo-TeMaTHUeCKMii IJIAH
V. KanengapHo-teMaTH4eckoe IJIAHUPOBAHHUE Kypca

V. YueOHO-MeTOAUYECKOE O0ecTiedeHue
V1. MatepuajibHO-TeXHMYECKOe U HH(POPMALMOHHO-TEXHUYECKOE

o0ecreueHue Kypca.
VII. TpeGoBanusi K ypOBHIO OATOTOBKH 00y4al0UIUXCH MO TAHHOM

nporpamme.



I. IOACHUTEJIBHAS 3AITMCKA

[Ipemiaraemelii Kypc OXBaThIBaeT OCHOBHBIC pa3zeibl oOmield OWOJIOTHH, aHATOMMHU,
TUCTOJIOTMM M HalpaBJeH Ha (OpMHUpPOBAaHME Yy YydYalIuXcs €CTECTBEHHOHAY4YHOT'0
MUPOBO33peHus. M3BecTHO, YTO B COOTBETCTBHH C o100penHoi IlpaButensctBom Poccuiickoii
@enepaunn  Konuenmueil MoJaepHU3alUMU POCCUHCKOrO 00pa3oBaHUs NpeaycMaTpUBaeTCs
npeanpoduiIbHas MOAr0TOBKa oOydatontuxcs. [lpeanaraemMplii SIEKTUBHBIA Kypc CIIOCOOCTBYET
MOJrOTOBKE YyUYalllMXcs K JanbHeimeMy Beioopy mpodmis. Kype 6asupyercs Ha 00s13aTeIbHBIX
y4eOHBIX TpeaAMeTaX, IPEeXk/Ie BCETO Ha aHATOMUH KUBBIX OPTraHU3MOB.

B nmaHHOM Kypce paccMarpuBarOTCs OCHOBOIIOJIArarolide TeMmbl. be3  3HaHMi
OCOOCHHOCTEW CTPOCHUS M (PYHKIIMOHHPOBAHUS KJICTOK Pa3HBIX OPraHW3MOB, 0€3 YETKOTO H
SICHOTO TIOHMMAaHUS OCOOCHHOCTEH cTpoeHHMs W (DYHKIIMOHHPOBAHUS TKaHEW OpraHu3Ma
HEBO3MOYKHO TIOJTHOIICHHOE MMOHUMAaHWEe HU OJHOM U3 Ouosiormdecknx Hayk. OcoOyro BaKHOCTh
JAHHBIC CBEJCHUSI UMEIOT JUIsl TIOHUMaHUsl 0COOEHHOCTEH (DYHKIIMOHUPOBAHUS PACTHTEIHHOTO,
KUBOTHOTO OPraHU3MOB, OCOOEHHOCTEH (YHKIIMOHUPOBAHHWS OpraHu3Ma dYellOBeKa, Ipu
M3y4eHUU OOMEHHBIX IPOLIECCOB B KIETKE M MHOroro Apyroro. OcoOyio CIOXHOCTb st
y4amuxcss MpU TOATOTOBKE K aTTECTAllUd  TPEACTABISICT CaMOCTOSATEIBHOE HW3YYCHHUE
pa3zHo00pa3us KIETOK Pa3IMIHBIX OPTaHU3MOB. DTO CBS3aHO C TE€M, YTO Ha M3YYCHHUE TEMBI
«KieTka» OTBOJHUTCS HEJIOCTATOYHOE KOJHYCCTBO YaCOB, a TKAHU Pa3HBIX [APCTB KUBOM
MPHUPOJIBI U3YHYAIOTCS B pasHbIe TOJI M B Pa3HBIX KypcaxX, YTO 3aTPyAHSET BOCHPHUITHE OOIIeH
KapTUHBI MUpa. Bce 3TO PUBOJIUT K MOBEPXHOCTHOMY M3YyICHHIO MHOTHX BaXKHBIX BOIIPOCOB TOM
JacTH Kypca OMOJIOTHH, KOTOpas MOCBSIICHA KIIeTKe. DJICKTHBHBINA Kypc «KIIeTKH U TKaHU» HE
TOJIBKO PACIIMPSET M CHCTEMaTHU3UPYeT 3HAHHS yYallUXCs, HO M PacCMAaTPHBAET OCHOBHBIC
0011e010I0THYeCKUE TOHITHS U 3aKOHOMEPHOCTH Ha MPUMEPE CTPOEHUS U Pa3BUTHUS KIIETOK U
TKaHEW pa3IMYHbIX OPraHU3MOB.

[Ipemaraemprii Kype npeaHa3zHayeH A1 00yJaromuxcsl 8 KJIaccoB, paccyuTaH Ha 34 4. u
MOCTpOeH Ha ocHoBaHMM [IpumepHOIl mporpammbl OCHOAHOro o0OIIero oOpa3oBaHUS IO
ounonorun u nporpammsel J[.K. ObyxoBa u B.H. Kupunenkoa «Knetku u TkaHW».

Lens Kkypca: (opMuUpoBaHHE HAy4YHOTO MHPOBO33PEHUS B HM3YyYEHUH OCHOBHBIX
CTPYKTYP M TPOIIECCOB KUBOW MPUPOJIbI; (OPMHUPOBAHHNE COBPEMEHHBIX B3IJISIOB B M3y4EHUU
CTPOCHHMS KJIETOK M TKaHEH >KMBOTHBIX M YEJIOBEKA;

3agaum Kypca:

1. Pacummpute u yrayOuTh 3HaAHMS ydYallUXcs O Pa3sHOOOpa3uu  KIIETOK,
O0COOCHHOCTSIX UX CTPOCHUS, (PU3UOJIOTHH.

2. Jlath TIpEACTaBJICHHE O B3aMMOJICHCTBHHM MEXIY KJICTOYHBIMH CTPYKTYpPaMHu H
OpraHu3aIui TKAHEBOTO YPOBHSI.

3. PaCKpLITL CTpOCHHUEC OCHOBHBLIX THIIOB TKaHEH >KUBOTHBIX U IPOUCXOXKIACHUC
TKaHEH B 3BOJIFOIIMKY MHOT'OKJICTOYHBIX.

OcHOBHas KOHIIENIMS Kypca 3aKI0YaeTCs B CIEAYIOIIEM:

Komnnexcholii n00xo0 npu uzyueHuu HCusblX OpeaHu3Mo8 HA PA3HBIX YPOBHAX UX
opeanuzayuy (0T MOJIEKYISIPHO-KIETOYHOTO J0 CHCTEMHO-OpraHHoro). Kypc packpeiBaer Bo-
MPOCHI CTPOEHHS KJIETOK, paccMaTpUBaeMble B Kypce 300JI0THH, aHATOMUU U (PU3UOJIOTHUU KU-
BOTHBIX U YEJIOBEKA, [MOKA3bIBAET, YTO BCE TKAHU U OPraHbl )KUBOTHBIX IOCTPOEHBI HA €IUHOU
KJIETOYHOM OCHOBE, UMEIoIIIel 001Ire pyHIaMeHTalbHbIe MPU3HAKU U OCOOCHHOCTH.

Cpa@HumeﬂbHO'S@OJZIOZz{MOHHCZﬂ HANpAaejieHHoCcnb Kypca. HpI/I pacCMOTPECHUHU BOIIPOCOB
CTPOCHHA KIICTKH, TKaHEeW U OpraHoB MHOT'OKJICTOYHBIX >XHBOTHBIX OCHOBHOC BHHMAHHC YIC-
JIACTCA (l)OpMI/IpOBaHI/IIO Y ydamuxcsa O9BOJIIOMHOHHOI'O MbBINIJICHUA IIpU HW3Y4YCHUH JKUBO
OpUpOAbI BO BCECX €€ IIPOSABICHHUAX. Baxwuo IoKa3aTb, YTO B MPOLUCCCE SBOJIIOIMHN Y OPraHu3MOB
Ha OCHOBC CIWHBIX (bYHIlaMCHTaHBHBIX 3aKOHOB CTPOCHHUSA H (I)yHKI_II/IOHI/IpOBaHI/IH KJICTOK
CJIOKWJIMCH PA3JIMYHBIC BAPUAHTHI OpraHU3allu TKAHCBLIX U OPraHHbIX CUCTEM, YTO CXOJIHBLIC B



(YHKIIMOHATTLHOM OTHOIIEHUHU TKAHU Y (MIOTCHETUYECKU PA3IMYHBIX TPYIIT )KHBOTHBIX UMEIOT
CXOJIHOE CTPOECHHE.

Hcnonv3zo6anue camvix  COBPEMEHHbIX  MONEKYIAPHO-OUONOSUHECKUX — OAHHBIX O
cmpoeHuy U YYHKYUOHUPOBAHUU KNEMOYHBIX U MKAHEBbIX CUCTNEM HCUBOMHBIX. DTO TIOJOKECHHUE
MOJIpa3yMeBaeT XOpollee BIaJeHHE YICHUKaMH OCHOBAaMH O0IIe OMOJIOTHH, TeHETUKHU, TEOPUU
SBOJIIOLIUMA U Jp. OMOJIOTHYECKUX HAYK.

Hcmopuxo-nampuomuveckuti  akyewm npu usyyeHuu Kypca. [Tpu wu3ydeHun
AJIGKTUBHOTO Kypca MOMYEPKUBACTCS HE TOJIBKO HWHTCPHAIIMOHAIBHBIA XapaKTep HayKH
(0cOOCHHO Ha COBPEMEHHOM JTalle €€ Pa3BUTHS), HO W MPOIMAraHIupYIOTCS  JOCTHKCHHS
OTCUECTBEHHBIX YYCHBIX, MHOTHE W3 KOTOPBHIX BHECIM HCKIIOYUTEIBHBIA BKJIAJ B Pa3BUTHE
OMOJIOTMY M OTCTAaWBaJIM CBOW WJCHW B TPYAHBIN NEepHO] oTedecTBeHHOU Omoyoruu B 30—50-¢
rr. XX B. MHOTHE U3 HUX MOTUTATHIIMCH KU3HBIO 32 CBOU B3TJISIBL.

Oxonocuueckas HanpasieHHOCMb Kypcd. ITO TOJOXKeHUE (GOpMUPYET TBEPIOE
yOeXJIEHHE Yy y4alluxcs, 4To HeOlaronpusTHeie (BakTopbl (Kak BHEIIHEH, TaK U BHYTpEHHEH
MIPUPO/IBI ), BKIIIOUAss BPEAHBIC MPUBBIYKU (HAPKOTUKH, aJIKOTO0JIb, TaOaK) CTPECCHI, HAPYIIIEHHBIN
TICUXO3MOIIMOHAIBHBIN (DOH, CEPhE3HO CKa3bIBAIOTCS HA COCTOSIHUM OpraHu3Ma, 3aTparuBas
camMble TJIyOMHHBIE MOJICKYJISIPHO-TEHETUYECKUE OCHOBBI JEATEIHHOCTH KIETOK, W UYTO C
MOJI00HOTO POJIa HAPYIIEHUSIMHA OOPOTHCS YPE3BBIYAITHO TPYIHO U MTOPOH HEBO3MOKHO.

Teopemuueckue (nexyuu) u npaxkmuyeckue 3auamus. ITa 4acTh Kypca Mperoaraer
MIUPOKOE HCIOJIb30BAaHNE WIUTIOCTPATHBHOTO Matepuana (CXeMmbl, dJeKTpoHHBIE (oToTpadum)
HETIOCPEACTBEHHO Ha 3aHATUSAX (OCOOCHHO TIPH M3YUYEHUHM CTPYKTYphl KJIETKH), a TakKkKe
M3Y4YeHHE MHUKPOCKOMMYECKUX IMpernapaToB TKaHeW W opraHoB (B pazgenax «TkaHmy,
«Oprasb»). B xone u3ydeHuss HCHOJB3YIOTCSI TOTOBBIE MHKpPOIpPENapaTbl KJIETOK, TKaHEH.
OpPraHoB; CaWThl MO OWOJOTHM KJIETKH, aHATOMUHM W (PU3HOJIOTHH, UMEIOIIMECS B HACTOSIIEe
Bpems B IHTepHeTe (epedyeHb OCHOBHBIX OTKPBITHIX CAlTOB IO pa3jienaM Kypca Mpuiiaraercs).

Me:xnpeaMeTHble CBSI3H
Xumus. CTpoCHHE BEIIeCTBA. YTJICBOJIBI, )KUPHI, OCIKH, HYKICHHOBBIC KUCIOTHI.
QDusuka. CBOUCTBA )KUIKOCTEH, TEILUIOBBIC SABJICHUS. 3aKOHBI TEPMOIUHAMUKH.

®opMbl 00yUeHHsl, IPOBEPKA M OLlEeHKA KayecTBa 3HAHUI
Tekyue 3HAHUS TMPOBEPSIOTCS C IOMOINBID TECTOB IOCNIE KaXJA0ro paszjeia Kypca H
TPaJUIUOHHBIX OITPOCOB B TCUCHUE M3YUCHHS TEMBI.

OCHOBHOM aKIEHT IPH M3y4CHUH BOIIPOCOB Kypca HaIlpaBJICH Ha aKTHBHYIO padoOTy
YYEHHKOB B (POpMe JIMCKYCCUH, CEMHHApa, MPOCKTHOW JCSATECIbHOCTH, Juajora yuumeib —
yueHux, aKTHBHOTO OOCYXKIEHHS Marepuaia B (opMme yuenux(u) — yuenux(u), Y4eHUx —
yuumeins.

HpI/I HU3YUYCHHUH OTACJIIbHBIX TCM YJallUCCA COCTABJIAKOT 06061ua101une CXCMBHI, Ta6J'II/II_II>I,
KJIIaCTCPHBI. HMTorom BBINOJHEHUS J'Ia60paT0pH]E>IX pa60T SABJIAAIOTCA OTUYCTHI C BBIBOJAAMM U
PpUCYHKaMHU. Htorom HN3Y4YCHHS KypCa — BBITIOJIHCHUC BBIIIOJIHCHHUEC O6y‘~IaIOH_II/IMI/IC$I yqe6H0-
HCCJICOAOBATCIILCKOI'O ITPOCKTA.

YuutsiBas Pa3BUTHEC I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTUN JaHHBIA KypC HOOIIOJHACTCA
My.]'[LTHMe,[[HﬁHBIMH HIUIIOCTpalUsAMM M HCKOTOPBIMH  CIIPABOYHBIMH MaTcpuajlaMH I10
OCHOBHBIM pasaciiaM. DTO MO3BOJISET pacuiupuThb HarjiIsiaHOCTh (HOMI/IMO PasaaTovYHoOro
MaTepI/IaJ'Ia) IIpHU U3YUCHUU CTPOCHUSA KIICTOK, TKaHEH U OpPraHoB KMBOTHBIX.

Cpok peanu3zanuu nporpammsbi - 1 roa (34 4. B ron, 1 yac B Hefl.)

B kauecTBe OCHOBHOTO 00pa30BaTeILHOI0 Pe3yJbTaTa BhICTYMAaeT CHOpMHUpPOBAHHAS
cucTeMa 0a30BBIX IIEHHOCTEH:

*KU3Hb, 37I0POBbE, YEIIOBEK, 3HAHUE, TPY/, TEPICHHE, YCIIEX

*yMeHHE OTIEpUPOBATH 3HAHUSMHU B 0OJIACTH [IUTOJIOTUU U TUCTOJIOTUU

*IMOIMOHAIBHOE OTHOIIIEHUE K SBOJIOINH KUBOU MPUPOBI, KaK K 3HAUUMOMY
COOBITHIO B MUPE OPraHUYECKON MPUPO/IBL.



Il. COOAEP KAHUE YYEBHOI'O MATEPUAJIA

Paboyast mporpamma 3J1€KTHBHOTO Kypca [0 OHOJIOTHH IS 8 KJIACCOB COCTaBJICHA
COTJIACHO COBPEMEHHBIM TPEOOBAHMAM B 00J1aCTH OMOJIOTHYECKOTO 00pa30BaHus, 8 UMEHHO:
COOTBETCTBUE 00pa30BaTEIbHBIM CTAHIAPTaM, IPEEMCTBEHHOCTb O0YUCHHS, IPUOPUTET
pa3BHUBaOLICH QYHKIMHA COJCPKAHUS Kypca.

V4eOHBII MaTepHal CTPYKTYPHPOBAH COTIIACHO JIOTUKE PA3BUBAIONIET0 00yICHHUSI.

|. buosorus kierkm — 21 4.

Tema 1. Benenre B OMOJIOTHAIO KIIETKU

3amaun coBpeMeHHOM 1uToJIoTuH. KierouHas Teopusi — OCHOBHOM 3aKOH CTPOCHHS
JKUBBIX OPTaHU3MOB. 3aciiyra OT€YECTBEHHBIX OMOJIOTOB B 3alllUTE€ OCHOBHBIX MOJIOKCHUH KIle-
TOYHOM TEOPUHU.

Tewma 2. OOuuii nuaH CTPOCHUS KIETOK KHUBBIX OPraHU3MOB

[IpoxaproTs! 1 3ykapuoTsl. CxoncTBO U pa3nuuus. JKUBOTHas U pacTUTENbHAsI KJIEeTKa.
DykapuoTndeckas KiieTka. Teopuu IporuCX0oKIEHUS SYKapHOTHYECKON KIIETKH.

Tema 3. OCHOBHBIE KOMIIOHEHTHI M OPTAHOUIbI KJIIETOK

MembpaHna 1 HafMeMOpaHHBIN KOMITIIEKC

CoBpeMeHHasi MOJICNIb CTPOCHHUS KJIETOYHOW MeMOpaHbl. YHHUBEPCATbHBIN XapaKTep
crpoenus MemOpanbl. CoctaB 1 GyHKIMH MemMOpanbl. HagmeMOpaHHBIN KOMIUIEKC (KIIETOYHBIC
CTEHKH TPOKAPHOT, PACTHUTEIBHBIX KIETOK U TPUOOB, TIMKOKAIUKC XUBOTHBIX KJIETOK), €r0
COCTaB M 3HAYEHHE B KU3HU KIETOK U OpPraHu3Ma.
[uTommazma u opraHOUIbI

[{uTOCKENCT KJIETOK, €ro KOMIIOHCHTHl M (YHKIMM B Pa3HBIX THUIAX KIETOK.
MeMOpaHHBIE OpraHOUABl KICTKH (PHIOTUIa3MaTHYECKasi CETh, anmapar [ OJIbIKH, JTU30COMBI).
Nx ctpoenue u pyHKIMH B KIIETKAX.
MUTOXOHIpUH U XJIOPOTIIACTHI

Tumnbel oOMeHa BemiecTB B KieTke. VMcrounwku sHeprum B KieTke. I'crcpoTpodbr u
aBTOTPO(bl. OCHOBHBIE 3aKOHBI OMOPHEPTeTHKH B KJIETKaX. 3a4eM HY)KHA JHEPrus KIETKE.
MUTOXOHJIpUST — DHEPreTUYeCKas CTAaHIMs KIETKH. THIBI MUTOXOHJAPUHA M HMX CTPOCHHUE.
CoBpeMenHas cxema cuHTe3a AT®. Xmoporiactel 1 POTOCHHTES.

Pu6ocomsl. CunTe3 Oelika

Tumbel U cTpykTypa pubocom mpo- U dykapuoT. OCHOBHBIE STalbl CHHTE3a O€lika B
JIYKapUOTHYECKOU KiIeTKe; TpaHckpumuus (cuHTe3 u co3peBanne PHK) u Ttpancnsamus (cuaTe3
OCIIKOBOM IIeNH). DJIEMEHTBhI MOJICKYISPHO-OMOIOTHYECKUX MEXaHU3MOB PETYJISAIUA ATOTO
mporecca.

Tema 4. SInepHblii armapar U pernpoIyKIysl KIETOK )

ﬂ,[[pO BYKapHOTquCKOﬁ KIJICTKU U HYKJICOU ITPOKAPUOT

Crpoenue u 3HaueHue sapa. [lonstue o xpomaTuHe (3y- M TETCPOXPOMATHH).
[IpencraBnenus 06 ynakoBke renerudeckoro marepuana (JJHK) y npo- u sykapuoT. CTpykTypa
XpoMocoM. Snpeliko, ero ctpoeHue M (QyHKIUU.JKM3HEHHBIH LMK KIETKH. Pempomykius
(pa3mHOXkeHue) kineTok. [ToHsATHE 0 )KU3HEHHOM IHKIIE KIETOK, ero nmepuo bl Permmmkarus JJTHK
— BaKHEMIIMN 3Tanm XU3HM KiIeToK. Mexanusm u mpouecc pemtukanuu JHK. Mwuto3, ero
OMOJIOTHYECKOe 3HAuYeHUE, OCHOBHBIE (ha3bl, perynsnus. PazHOBHAHOCTH MHUTO3a B KJIETKax
pasHbIX opranu3moB. [lenenue u nuddepeHmpoBka KIETOK, UX COOTHOIICHHSL.

CranmoHapHele W KaMmOuanbHbIe (pacTyliue) KIeTOYHble cucTteMbl. [loHsATHE O
CMB0I08bIX KIemKax, X 3HaueHne B (DyHKIIMOHUPOBAHUU OpraHu3Ma. Teopust cmeonosuix Kie-
MoK — TIPOPBIB B COBPEMEHHOUN OMOJIOTHH M MeaullnHe. Pak — HEKOHTpoiHpyeMoe JeleHue
kieTok. [Ipobrema crapeHust KIETOK U TKaHEH.



Tema 5. Bupycsl kak HekseTouHast (popma Xu3HU

Crtpoenne BUpPYcOB M uX THUMBL. JKW3HEHHBIH LUK BUPYCOB (Ha MpHUMEpe BHUpYca
ClIWJa wmu rematurta). COBPEMEHHOE COCTOSIHME MPOOJIeMbl OOpPhObI C BHPYCHBIMHU HH-
¢bexnusivMu. BakunHaus: JOCTHKEHUS 1 IPOOIEMBI.

Tema 6. DieMEHTHI TATOJIOTUH KJIETKU

Peakmmsi k1eToOk Ha BO3JCHCTBHE BPETHBIX (PAKTOPOB CPEabl (JIKOTOJIb, HAPKOTHKH,
KypeHHE, TOKCUYHBIC BEIIECTBA, TSDKEIbIE METAIBI U T. A.). KileTouHble W MOJIEKYJSpHBIC
MEXaHHU3MBI TOBPEKIAIONMICTO JICHCTBUS PA3IUYHBIX (DAKTOPOB HA CTPYKTYPYy U (DYHKIHIO
KJIETOK.

1. CpaBuurtensHas (3BOJOMUOHHAS) TUCTOJIOTHS — VueHHe 0 TKausax — 10 4.

Tema 1. [ToHsITHE O TKAHSIX MHOTOKJIETOYHBIX OPTraHU3MOB

Onpenenenne Tkanu. Knaccudukanus Tkanedd. IIpoucxokaeHre TKaHEH B IBOJIIOIUN
MHOTOKJIETOUHBIX )KUBOTHBIX 1 Pa3BUTHE TKaHEH B MPOIIECCE MHIAUBUIYATLHOTO Pa3BUTHS Opra-
HU3Ma (OHTOTEHE3).

Tema 2. DnurenuanbHbIe TKAHU

HOK]I)OBHBIG SITUTEINHA O3BOHOYHBIX U OECIIO3BOHOYHBIX )KHBOTHBIX.O)IHI/I (byHKHI/II/I —
PA3HBIC PCIICHUA. Kumreunrsle smurennu. Tumel nUIeBapC€Huss B JXHWBOTHOM MHPE —
BHYTPUKIICTOYHOC U IIOJIOCTHOC. Kto kak nepeBapruBacT MIUINY, MO3anKa SBOJIFOIUH.

Tema 3. MruIlIeuHbIe TKAaHU

Tumbl MBIIIEYHBIX TKAHEW Yy TIO3BOHOYHBIX W OECHMO3BOHOYHBIX IKUBOTHBIX
(comaTHYecKue IMOIMEePEYHOII0N0CaThIE U KOCBIE;, CEpJCUHbIC TMOTEPEYHOTIONOCAThIC; TIIAIKKeE).
Oco0eHHOCTH MX KIIETOYHOTO M TKAHEBOTO CTPOCHUSI B PA3HBIX I'PyMIax >KMBOTHBIX. CXOJICTBO U
pa3Iuuus; apajuieIu3M U TUBEPreHITHS.

Tema 4. Tkanu BHyTpeHHeU cpenbl. CoeMHUTENbHAS TKAaHb

OnopHO-MeXaHHYECKHUE TKaHH (COCAMHUTEIbHAS TKaHb, XPAIl, KOCTHAs TKaHb). CXEMBbI
CTPOCHHUS W 3JIEMCHTHI SBOJIIOIIMHM OMOPHBIX TKAHEH y JKMBOTHBIX. KpoBb. DjeMEHTBI KpOBHU
MMO3BOHOYHBIX JKMBOTHBIX M 4elioBeka. DyHknmm KpoBu. BocmajeHue W HMMYHHTET.
Heo0xomuMOoCTh 3alllMThl BHYTPEHHEH Cpellbl OT BHEIIHMX arcHTOB (aHTUTEeHOB). TkaHu W
KJICTKH, MPUHUMAFOIIHNE YJaCTHE B 3AIUTHBIX PEAKIMIX OpraHu3Ma. IMMyHHTET; MOHATHE 00
OCHOBHBIX THIaX HMMYyHHTeTa. DakTophl, BIHAOMKE HAa (OYHKIMOHHUPOBAHHE HMMMYHHOMH
CHUCTEMBI: KOJIOT'HS, BUPYCHbIC U WH(PEKIMOHHBIC 3a00JIeBaHUs, ayTOMMMYHHBIC 3a00JICBAHUS.
CIIN[ — gyma XX Beka; cMepTeiIbHas OIACHOCTh 3TO# 0OJIC3HM ISl YSIIOBEKA U ITYyTH OOPHOBI
C €€ pacpOCTPaHECHUEM.

Tema 5. TkaHU HEPBHOM CUCTEMBI

3HaueHHEe HEPBHOM CHCTEMbl KaK TIJaBHOM MHTETPUPYIOIIEH CHUCTEMbl HAIEero
OopraHu3ma. JJIeMEHThl HEPBHOW TKaHU: HEUPOHBI U TJIMAJIbHBIE KJIETKH. Y HUBEPCAJIbHBIN Xapak-
Tep paboThl HEPBHBIX KIETOK BCEX OPraHU3MOB. MeXHEHpOHHBIE B3aWMOICUCTBHUS; CHHAICHI.
I'must — Ba)XHBIN IIEMEHT HEPBHOM CHCTEMBI. Y4acTue Iy B 00pa3oBaHUM 000JI0UYEK HEPBHBIX
BOJIOKOH, B OOMEHHBIX MpOIleccax B HEPBHOW TKAHU W HEMOCPEACTBEHHOU paboTe HEWPOHOB U
CHHAIICOB.

Perenepanus B HepBHOU cucteMe. CTBOJIOBBIE KJIETKHM B HEPBHOW CHUCTEME B3POCIIBIX
KUBOTHBIX U YeJIOBEKAa — UCTOYHUK OOHOBIICHUS HEHPOHOB.

1. YyebHo-ucciaenoBaTenbCKas AesITEIbHOCT — 2 4.

V. 3axirouenue -1 4.




3HaueHue 3BOJIIOLMOHHOIO NOIX0/1a PU U3yYEHUH KJIETOK U TKAHEH KMBOTHBIX U YEJIOBEKA.
OO011e0MOIOTHIECKUC 3aKOHOMEPHOCTH, OTKPBITHIC TIPU U3YYEHUU OCHOBHBIX CTPYKTYp U
IIPOLIECCOB B J)KUBOM MPUPOJIE, — OCHOBA COBPEMEHHOMN MOJIEKYISPHON OMOJIOIMHU U MEULUHBI.
Hemarona u nusBka, apo3oduia u Kpbica, CTBOJIOBas KJIETKA U KyIbTypa TKaHEW — BCE 3TO
MO/IeIbHBIE OOBEKTHI JJIS PeIICHUs aKTyaJbHBIX 33]]a4 COBPEMEHHOW OMOJIOTUU U MEUIIUHBL.

I1l. YYEBHO-TEMATHYECKHWH IVIAH

Ne Tema KonnuectBo yacoB | OOpa3oBaTesbHbIN pe3yabTaT
/11 Bce- | Teo | JlaO.
ro - pus | u 1p.
pab.

I buoJsiorus kierkn: 21 15 6

1.1 | Bsedenue 6 buonocuio Kiemxu 1 1 3HaHue 3a/1a4 COBPEMEHHOM
ITUTOJIOTUU ¥ OCHOBHOTO 3aKOHA
CTPOCHUS )KUBBIX OPTaHNU3MOB.

1.2 | Obwuii naan cmpoernus Kiemox 4 2 2 YMeHue XxapakTepru3oBaTh

JHCUBBIX OP2AHUZMOB MIPOKAPUOTHUIECKYIO H
JYKapUOTHUIECKYIO KIIETKH,
TEOPHUH UX TTPOUCXOKICHHUS.
1.3 | Ocnosnbie komnonenmoi u 3 1 2 XapakTeprucTHKa COBPEMEHHOU
Op2aHOUObL KNIemOK MOJICTTH CTPOCHUS KIICTOYHOM
MeMOpaHBbI, IUTOCKENIETA,
OPraHOWJIOB.
1.4 | Aoepnwviti annapam u 5 4 1 CrtpoeHue u 3HaUeHUE sAIpa,
PENPOOYKYUsl KIemoxK SPBIIITKA, XPOMOCOM;
XapaKTePUCTHKA KUZHEHHOTO
KA KJICTKH.
15 Bupycei kak Hekiemounas opma 4 4 Tuner BupycoB. CoBpeMeHHOE
CUSHIL COCTOSIHHE TPOOJIeMBI OOPHOBI €
BUPYCHBIMH HHQEKITUSIMH.

1.6 | Demenmor namonocuu Kiemku 2 1 1 Peakinu xiieTox Ha
BO3/ICHICTBUE BPEIHBIX
(haKkTOpOB CpEIbI.

1.7 | Ilpoucxoorcoenue u s6oar0yus 2 2 Teopun MPOUCXOKICHUS

KIemOK. 9YKapHOTUYECKOH U
POKAPHOTHYECKON KIIETOK
Il | CpaBHuUTe/IbHASI THCTOJIOTHS: 10 5 5
2.1 | BBenenue B rUCTOJIOTHIO. 1 1 Onpenenenue Tkanu. Teopust
[TonsiTue o TKaHAX «OBOJIIOLIMOHHON TUHAMUKHU
MHOTOKJIETOYHBIX OPTaHU3MOB TKAHEBBIX CUCTEMY;
KJIacCU(UKAIUs TKaHEH.

2.2 | DnurenuaabHbIe TKAHU 2 1 1 XapakTeprucTuKa MOKPOBHBIX
AMUTENNEB MO3BOHOYHBIX U
0€CI03BOHOYHBIX KUBOTHBIX.

2.3 | MEbIieyHbIe TKaHU 2 1 1 THIbI MBIIIIEYHBIX TKAHEH,
0COOCHHOCTH MX KJIETOYHOTO U
TKaHEBOTO CTPOEHUS Y Pa3HBIX
OpraHN3MOB.

2.4 | TkaHu BHYTpEHHEH cpebl. 2 1 1 3HAaHME CXEM CTPOEHUS U

COC,Z[I/IHI/ITCJ'IBHLIG TKaHHU

9JIEMCHTOB 3BOJIIOIIMH




COCMHUTENbHBIX TKAHEH Y
OpraHU3MOB.

2.5 | TkaHu HEPBHON CHUCTEMBI 3 1 2 XapakTepucTrKa 3JIEMEHTOB:
HEHPOHBI U TIIHATBHBIE KICTKH,
WX YHHBEPCATbHBINA XapaKTep
paboTHI.
11l | YueOHO-HCCIEe0BATENbCKAS 2 2 YMeTh NpeIcTaBuTh U
AeATEILHOCTH 3aIUTUTH TPOCKTHYIO PaboTy.
IV | 3akiiouenue 1 1 Peanuzanus
0011eONOJIOrNIeCKHX
MIPUHIIAIIOB U JBOJTFOIMOHHOTO
MOJIX0JIa B U3y4CHHUH KJIETOK,
TKaHEH KUBBIX OPTAHU3MOB.
HUTOIO: 34 21 13

HpuMeprle TEMBbI 1JIA l'[pOQKTHOﬁ ACHATECJIbHOCTH:

1.Mcrionp30BaHuEe KUBBIX OPTaHU3MOB B CEIIBCKOM XO3SIMICTBE, MEIUIIUHE,

MHUKpPOOHOJIOTHH, OHOTEXHOIOTHH.

2. Benukne Myx# HayKH.

3. 'eHeTU4YEeCKHUI KOHCTPYKTOP

4. VI3yuenune KJIETOK U UX POJIM MHTHOUTOPOB HA MPUMEPE PACTUTEILHON KIIETKH.

5. Ilytu pacnpocTtpaHeHus OakTepuaabHbIX HHMOEKIIUH U TyTH MPEIOTBPAICHUS

3a00J1€BaHUI.

6. 'upynorepanusi.

7. OcobeHHOCTH CTPOCHHUA OJHOKJICTOYHBIX OPraHUu3MOB, paCTeHHﬁ, JKHNBOTHBIX, FpI/I6OB,

OakTepuii, BUPYCOB.

8. UcTtopust u3ydeHusi BUPYyCOB.

9. Bupycsl Bcerja He JarOT CIIOKOHHO KUTb.

10 . XXu3nup n ACATCIIbHOCTD YYCHBIX, (1)aMI/IJ'II/II/I KOTOPBIX BCTPCTHUIINCH B y‘IC6HOM KypcCe

«Knetxku u TkaHm»




V. Kaﬂeﬂz[apﬂo - TEMaTUY€CKOC IVIAaHUPOBAHUE

Cpoku JdemMoncTpanus Dop XapakrepucTuka
(yueOHast Tema VDoKa (HATJIAAHOCTD, Ma OCHOBHBLIX BH/IOB
HeJieJIs) yp TeXHUYeCKHe CPeCTBAa | 3aHs AeSITeIbHOCTH
o0y4eHus) THA o0yuawmmxcst
| . Buogorus
KJIETKH
(21 v)
MUuKpOCKOIBI, TOTOBBIE OOBACHATDH POJIb U
MUKPOIIpENapaThl 3a/1a4yu COBPEMEHHOM
(3pUTPOIUTHI JISATYIIKH), LIUTOJIOTHH, TI0JIOKEHHUS
yamku [letpu, nunerku, KJIIETOYHOU TEOPHHU.
1..BBejieHue B N
CTAKaHYMKH C BOJOH, JIex- | BcmomunaroT
06.09 ononoruto kietku (1 .
) peIMETHBIC U US| YCTPOMCTBO MUKPOCKOTIA
MOKPOBHEIE CTEKIIA, U METOTUKY
MMAHIETHI, HOKHMIIBI, MIPUTOTOBJICHUS
(GuIbTpOBaANIbHAS Oymara, BPEMEHHBIX
TIpeTapoBaIbHBIE UTJTBI MUKPOIIPEIIapaToR.
OO0wmmii nyian
1.2 CTpOeHMs KJIeTOK (4
4.)
Brigemsror
Ta6mumer, LIOP CYIICCTBEHHBIC
2.1IpokapHoTHI. e, I o . ceMH ym
13.09 MYJIbTUMEIUNHBINA MIPU3HAKU CTPOCHUS U
[HapcTBO GakTepum. Hap
KOMILJICKC KU3HEICATCITBHOCTH
MIPOKAPHOT.
MHUKpOCKOMBI, YAIIKK
[Terpu, nmuneTku N3ydaroT 0ocoOeHHOCTH
3.0cobennocTu TP S i
CTaKaHYUKH C BOJOM, CTPOCHHUS M MPOIECCOB
OaKTepHATBHBIX
CIETOK MpEAMETHBIC U IIpa JKU3HEICITCIIbHOCTH
20.09 IIOKPOBHBIC CTEKJIa KTH- MPOKAPUOTHUYECKUX
ITP Ne 1: U3yuyenue P ’ pokap
MTAHIICTHI, KyM KJIETOK Ha IpuMepe
MOJIOYHOKHCITBIX
. dbuabTpOoBasIbHAS Oymara, MOJIOYHOKHUCITBIX
OakTepuil. .
paccoJT KBaIleHHBIX OaKkTepwHii.
oBoier, «budumox»
4. 9yKapHOTHI.
yKap Ta6muuer, I{OP, N3yuaror crpoeHue
OcoOeHHOCTH o ceMu .
27.09 . MYJIbTUMEIUNHBIN KJIETOK IapCTB YKUBOM
KJICTOK pPaCTCHUI, -Hap
KOMILJICKC MIPUPO/IBI.
YKUBOTHBIX, I'PUOOB.
MUKpPOCKOTIBI, YaIllKK
[Ierpu, nunerkw,
. N N3yyaror cTrpoeHune
5.006mwuii mian CTaKaHYMKH C BOJIOH, "
KJIETOK PacTeHHIA,
CTPOEHUS KIETOK npeaIMeTHbIC U
KUBOTHBIX, I'PHOOB.
YKUBBIX OPraHU3MOB. | TOKPOBHBIE CTEKIIA, [Tpa
Briaensitor mpu3Haku ux
04.10 [IpakTuueckas dbunpTpoBanbHasg Oymara, | KTu- CTDOCHHS 1
pabora Ne2 MpenapoBalIbHbBIE UTJIHI, KyM p
JKH3HEICITEIbHOCTH.
N3ydeHue kineTok JUCThSI aMapHUILITUCa,
CpaBHUBAIOT KIIETKH.
JyKapHUoT. mpernapar KJIeTOK IeUeH!
aKCOJIOTJISA, KyJIbTypa
JIPOAKEN
1.3. OcHOBHbBIE




KOMIIOHCHTbI M

OpraHouabl KJIE€TOK
(34)

6.CoBpeMeHHas
MOJIENTb CTPOCHUS

Ta0muma
«Ilnazsmarnyeckas

N3yyaror crpoeHune

o MJ1a3MaTHYECKO N
KJIETOYHOM MeMOpanay, [JOP .
MeMOpaHbl, €€
MEMOpaHEI. MUKPOCKOIIBI, YaITKH
MIPOHUIIAEMOCTb.
DyHKINH [Ierpu, nunerku,
. BbISBIIAIOT B3aMMOCBSI3U
MEMOpaHEI. CTaKaHYMKH C BOJIOH, [Ipa
MEXIy CTPOCHUEM
11.10 [IpakTnueckas XJIOPUJOM HATpHs, KTH- ..
MeMOpaHBbI U €€
pabota No3: MpeMETHBIC U KyM
(GyHKUMSIMHU Ha IpUMeEpe
N3yuenune [IOKPOBHBIE CTEKIIA,
1a3MoJin3a u
1a3MoJin3a u dbunpTpoBasIbHAS Oymara,
JIeT1a3MOJIU3a.
JIeTIa3MOoJIn3a B HOKHHIIBI,
pacTUTEIbHBIX npenapoBaJIbHBIC UTJIHI,
KJIETKaX. KOJKHIIA YelTyH JyKa.
MynbTuMe TMHBINA
KOMIUTEKCITPE3EHTaIIH,
npenaparsl «I JIUKOTEeH U
['oToBsIT MUKpOTIpEnIApaT
7.MTOIIA3Ma U JKUP B KIIETKAX TIEYCHN,
. YeIlryu KOKUIBI JTyKa,
OpraHoU/Ibl. HEOKpAaIIeHHBIN
paccMaTpuBalOT TOTOBBIE
[IpakTnueckas MHKpOMpenapaT KOxXu IIpa
npenaparsl. Habmromaror,
18.10 pabota Ne4: roJIOBaCTHKa, KTH-
. OTHCHIBAIOT, CPABHUBAIOT
N3yuenue ctpoenus | «llnacTuHuathiii KyM
. kieTku. Ha ocHOBe
yKapuOTHYECKON KOMILJIEKC B HEPBHBIX
CpaBHEHHS JI€Tat0T
KJIETKU. KJIETKax»,
BBIBOJIBI.
MuKpodoTorpadun
JYKapUOTUYECKHUX
KJIETOK
Ha ocnoBe cTpoenus
8.MuTtoxoHapuu. Tabnuna u anrInKanus, OpPraHoOW/IOB BBIJEISIOT
XJ0pOTIIACTHI. «buocunres 6enkay, TecT | mpu3HAKK MPOLIECCOB
25.10 Put6ocomsl. Turbl cxema «DOTOCUHTER, KOHT | 0OMEHa BEIECTB,
oOMeHa BeIIeCTB B «OHepreTuuecKuit pOJIb | IPEeBpAICHUS SHEPTUH,
KIIETKE. oOMeH» MUTaHUS, TbIXaHUS
KJICTOK.
SnepHblii annapar
14 U penpoayKuus
o KJIETOK
(54)
9.Ctpyktypa u BEISBISIIOT 0COOEHHOCTH
Tabmuis - donuwy, Jlex
08.11 GbyHKIHH siIpa. CTPOCHUS U 3HAYEHUS
Mpe3eHTals, s
XPpOMOCOMBI. s71pa U1 XPOMOCOM.
10.CoBpemenHoe XapakTepusyrT
MPEACTABICHUE O Tabnuiel, mpe3eHTalus, ek TEHEeTUYECKUN MaTepuan
15.11 CTPYKTYpE T'eHa MYJIbTUMEIUNHBIN st MPOKAPUOTHUUECKUX U
MIPOKApPHUOT U KOMILJIEKC YKapHUOTHUECKHUX
JYKapHoT. OPraHr3MOB.




11.Kuzaenusiit
UK KJIETOK.

Tabmuiel, mpe3eHTaus,

NN Jlex | OnuCHIBAIOT KU3HEHHBIN
22.11 Penmukanus IHK B | MynbTuMequitHbII
st [IUKIT KJICTKU
IYKapUOTHIECCKHIX KOMILJICKC
KIICTKaX.
. Briaenstor ¢azbl
Penuateiit nyk,
12.Mwuto3. Tumst rpoiiecca JIeJaeHus
MUKPOCKOII, TPESIMETHBIC
MHTO3A. KJIETOK Ha IIpuMepe
cTekia, npenapoBaibhbie | [Ipa
[IpakTnueckas Mwuto3a B KiIeTKax
29.11 WTJIBI, CKaJIbIICIIH, KTH- o
pabota NoS5: (ubTpoBaTbHAs Gymara, | K KOpHEH JIyKa,
Muro3 B KJIeTKax P ymard, ™ OTHUCHIBAIOT (ha3bl
KpacHTelhb arleTOKapMUH,
KOpeIIKa JyKa. MUTO3a, JISITAIOT BHIBOJIBI.
CIIUPTOBKH
OBlafieBalOT yMEHUEM
apryMEHTHPOBATh CBOIO
13.Crapenue KIeToK N nc TOYKY 3PEHHS B X0JI€
DS HOP, mynsTuMeTuiiHbIH A ¥ 3P A
06.12 u TkaHel. Teopus OMILICKC KYyC JTUCKYCCHUH T10
CTBOJIOBBIX KJIETOK. cust 00CYXACHHIO TTpoOIEM
COBPEMEHHOM OMOJIOTUH
Y MEJIUIIAHBI.
Bupycsl kak
1.5 HEKJIETOYHAS
(¢popma xusum (4 4)
Ta6muma «Ctpoenue
BUpyca TabayHOM Briaensath
14.Ctpoenue by A
MO3auKN», CYLIECTBEHHbBIE
BHpPYCOB. «AneHoBupycy, «Bupyc Jlek IPU3HAKU CTPOECHUS
13.12 Pacnpocrpanenue pye», Py p P
TPUIIIaY, s BUPYCOB. OOBACHATH
BHPYCOB B IIPUPO/JIE.
«baxrepuodary, «Bupyc POJIb BUPYCOB B KU3HU
Bupycel u uenosek
UMMyHOAepUIINTA YyenoBeKa.
YeJI0OBEKa»
15.Xpanenue u
nepenayva
peal . N3ydaroT ocobeHHOCTH
TeHETUYECKOI
Jlunamudeckas MOJETb, Jlex KU3HENEATEIbHOCTH
20.12 nHdopmanuu
LHOP oy BHUPYCOB, HX
BHUpYyCaMHU.
. pa3MHOKEHUE.
KuzHeHHbI UK
BHPYCOB
[IpuBoanuTH
Tabmuiesl, potorpaduu ¢ 0KazaTejabCTBa
16.Crioco6s1 00pbOBI et pad Jlex .
MOpaXEHUSIMU 0ObEKTOB HE0OXOIUMOCTU MeP
27.12 C BUPYCHBIMU s,
BUPYCHBIMHU npoPUIAKTUKH
UHQPEKIUAMU TECT .
UH(DEKIUSIMH. 3a00JIeBaHUH,
BBI3BIBAEMBIX BUPYCAMH.
17.locTrKeHUS 1 MyneTumenuiias el
17.01 poOIeMbl MPE3EHTAaLINSI, CXEMBI, Hap

BaKIIMHAITHUH.

TaOIUIIBI




DJIeMEeHThI

1.6 NMaTOJIOTUM KJIETOK
2w
18.Peakius Ki1eToK
Ha BO3JeHCTBUE
AHanu3upyoT u
BpEIHBIX (PaKTOPOB
OB OILICHUBAIOT MOCIEICTBUS
DE/IBI. JICUCTBUS AJIKOTOJIA,
Hpaxriieckas HOP, MmynpTUMeEAMIHBIN Ipa HHUKOTUHA U HADKOTUKOB
24.01 pabota Neb: > MY KTH- p
KOMILJIEKC Ha OPraHU3M YEJIOBEKa.
[Iporuo3upoBanue KyM
N Hcnonb3ytot 3HaHus 11t
MOCJIEICTBUI
- BEJICHUS 3JJ0POBOTO
JENUCTBUS BPEIHBIX
00pa3a KU3HHU.
(hakTOpOB cpeibl Ha
OpraHM3M 4eJIOBeKa.
Haxonar B Hay4HO-
31.01 19.Knerounsie u NOMYJISIPHOM JIUTEpaType
MOJIEKYJISIPHBIE MOBpPEXKIAI0IINe
YA ®dororpadum, POKAAIOIL
MEXaHU3MBI ceMu MEXaHU3MBbI KJIETOK
CIIpaBOYHbBIC U3/IAHUS,
MOBPEKJAIOIIETO CTOBADIL Hap opranuszma, OObSCHATH
JNEUCTBHS HA PH; POJIb BpeIHbIX (PaKTOPOB
OpraHu3M YeJIOBeKa. Y WX TMOCTEACTBUHN Ha
KU3Hb YEJIOBEKA.
IIpoucxo:xnenue u
1.7. IBOJIIOLMS KJIETOK
(29)
N3yyarot Teopun
MIPOUCXOXKACHUS KIIETOK
20.ITpoucxoxaeHue | MyabTUMEIUHHBIN ek OBnazieBalOT yMEHUEM
07.02 Y DBOJIIOLMSA KJIETOK | KOMIUIEKCIIPE3EHTALMA, s apryMeHTHUPOBATH CBOIO
MPOKapHOT. HOP TOYKY 3pEHHUS 110
BOIIPOCY
MIPOUCXOXKIACHUS KIIETOK.
CpaBHUBAIOT TeOpUU
21.ITpoucxoxaenue | MynbTUMETUNHBIN TecT | MPOUCXOXKACHUS KIIETOK.
14.02 Y 3BOJIIOLMA KJIETOK | KOMIUIEKCIIPE3CHTALMA, KOHT ApryMeHTUpPYIOT,
JYKapuorT. ooP poib NPUBOIAT CBOU
JIOKa3aTeNbCTBA
Il .CpaBHuTebHAS
rucroorus (10 u)
BBenenue B
2.1. THCTOJIOTHIO
(1 1)
3HaKOMSTCS C TEOpHUEH
22 .IlonsTue o N ABOJIIOLIUOHHOMI
HOP, mynpTuMeuiiHbII
TKaHSIX Jlex JTUHAMHUKHU TKAHEBBIX
21.02 KOMIIJIEKC C pa3IM4YHbIMHU
MHOTOKJIETOYHBIX - s CUCTEM,
TUINAMH TKaHEH.
OpraHu3MOB KIACCHU(PUIUPYIOT TKAHU

OpraHnu3ma 4CJIOBCKaA.




SnureauaibHbIe

2.2.
TKaHu (2 4)
23.2nurenuu —
[IOTpaHUYHbIE TKAHU. Jatot o0miyro
Obmas XapaKTEPUCTUKY U
XapaKTEePUCTHKA U . KJIaCCU(PHUKALUIO
P P MynbsTuMeauas Jlek (uxan
28.02 KJIacCU(UKAITHS. AMUTETHAIBHBIM TKAHIM.
TIPE3CHTAIHS, TAOIUIIBI s
[TokpoBHBIE Paccmarpusaror 1o
AMUTEIIUN Ta0JIMIIaM TTIOKPOBHBIC
0eCrI03BOHOYHBIX STIUTEIUH.
YKUBOTHBIX
24 KumedHbie
STHUTEIHH. Msvaator
Kenesucrteie y1
MUKpOTIpenapar
snutenuu. Cexpenuisi | MUKPOCKOIIBI, TOTOBBIC .
HUBEPCATBHOE MHKpOIpenapaThl Hpa | druTe HatbHOI TKAHH,

07.03 YHUBED porpertapatbl, KTH- OTIMCBHIBAIOT
CBOWCTBO KJIETOK MUKpogoTorpadpuu,

o KyM | OSIHTEIHATbHBIC KICTKH
[MpakTaeckas CITaf/Ibl, TAOITHUIIBI.

Ha TOTOBBIX
pabora Ne7: MUKpOTpenaparax
OnuTenuanbHbIe porpertap '
TKaHHU.

MblnieyHble TKAHU
2.3.
29)
Pasnuuaror Ha Tadnumax

14.03 25.Tumbl Meimeynsix | MukpodoTorpaduu, u ortorpadusx

' TKaHEW y )KUBOTHBIX. | TAOJIUIIbI, MOJICIH. MBIIIEYHbIE TKAHU, TAIOT

UM XapaKTEPUCTHUKY.
26.0cobenHoctu
CTpOEHUs
N MukpocKonsl, TOTOBbIE IIpa CpaBHUBAIOT KJIETKH
MBIIIEYHBIX TKaHEH.

21.03 MUKpOIIpenaparsl, KTH- Pa3IMYHBIX BHJIOB
Hpaxrnueckas MuKpodoTorpadun K MBIIIICYHON TKaHH
paboTta Ne§: P P ' M '
MpllieyHble TKaHU.

24 TkaHu BHyTpeHHeil
Y cpenbl
27.0nopHo-
MEXaHUYECKUE MuKkpoCKoTbI, TOTOBBIE
TKaHU. MUKpOIIpenapaThl — XapakTepuzyT u
DBOJIOLMS OTIOPHBIX | Pa3HOBHIHOCTH TKaHEH Ipa KIACCU(PHUIUPYIOT TKaHU

04.04 TKaHEW y )KUBOTHBIX. | BHYTPEHHEH cpepl, KTEI BHYTpPEHHEH CpEJbl. .

' Mukpoororpadumu, « PaccmaTpuBarot
[IpakTudeckas CIIUCKU CalTOB, ™ 0COOEHHOCTHU MX
pabota Ne9 JOTIOTHUTEIbHAS CTpOEHUs
N3yuyenue Tkaneu auTeparypa
BHYTpPEHHEH cpeibl

DNEeKTPOHHBIE W3y4aroT TUIIBI
28.VIMMyHHUTET. P Y1

MuKpodoTorpadu, Huc | ummynwurera. [IpuBogst
Tunsl UMMyHUTETA. .

11.04 CITNTI — ayma XX CIIUCKU CAaNTOB, KyC JI0Ka3aTesIbCTBa IO
ek ™ JOTIOTHUTEIbHAS cust HE00X0IMMOCTH

' JuTepaTypa BaKIMHAIIHH.




HepBhas Tkanb (3

2.5.
)
Paznuuaror Ha
. MUKpooTOoTrpadusx
29 Heiiponnas KJIGTKEI Hqé BH(?I?I ("lr)KaHH
teopusi. CTpoeHue [Ipesenrtanus , [{IOP, Jlex p ’
18.04 % U3Y4aloT CTPYKTYPY
HelpoHa. AKCOH U MuKpodororpadun s .
HEHpOHA KaK eAMHHILY
JCHJIPUTHI .
CTPOCHUS HEPBHOM
TKAaHH.
30.HepBHbBIC KICTKH
0€CI103BOHOYHBIX.
B3anmopeiictere
MHuUKpOCKOTIBI, N3y4aroT HepBHBIE
MEILY HEPBHBIMI MUKpOTIpEnapaThbl Ipa TKaHH, BBIJICIISIOT X
25.04 KJIETKaMH POTIperiapatl, KTH ’
Ha0OPHI DJIEKTPOHHBIX CYIIECTBECHHBIC
Hpaxriieckas MUKpogoTorpadpuit oM MIPU3HAKU
pabota Nel0: P p P '
N3yuenne HepBHOU
TKaHHU.
31.HeiipocekpeTopH
bIe KJIeTKHU. ['nus.
HepsHas cucrema —
Paznuuaror Ha Tabmuiax
TJIaBHAS
u ¢ororpadusax HepBHbIE
HMHTErpupyromas
TKaHHU, Jal0T UM
CUCTEeMa OpraHu3Ma
Mukpockorsl, XapaKTEPUCTHKY,
PKHBOTHBIX H MUKpOTIpenapaThbl lpa CPaBHHUBAIOT
02.05 YeJI0BEeKa. POIpeTIapareL, KTH P )
HAOOPBI AEKTPOHHBIX YcTaHaBiuBaOT
Hpaxriueckas MuKpodoTorpadumii oM B3aUMOCBSI3b UX
pabota Nell: p p
CTpOEHUS C
N3yuenue
BBITIOJTHSIEMBIMU
AIEKTPOHHBIX (byHKIIMH
MHKpodoTorpadmii yH '
HEpPBHOU TKaHM.
I1l. YueoHo-
HccJie10BaTe/IbCKast
JeATeJIbHOCTD (2 1)
N AHanu3UpyroT U
32.Pemenne HOP, mynpTuMeuiiHbII Py
OIICHUBAIOT CMBICIIOBHIE
aKTyallbHBIX 3a7a4 KOMILJIEKC Kon
YCTaHOBKH IIO
11.05 OMOJIOTHH U Cnucok Tem dbepe
OTHOILIEHHUIO K CBOEMY
MEIUIIMHBL. 3aliTa | UCCIIEIOBATENBCKUX HIUS
3I0POBBIO U 3J0POBBIO
MIPOEKTOB paboT mpunaraeTcs
OKPY)KArOIIHX.
BbIABUTAIOT THTIOTE3HI U
. . | Kon | aprymeHtTupyror
33.3amuTa LOP, MmyneTuMequitHbIIH prym pyIoT
18.05 depe | pe3yabTaThl CBOCH
MIPOEKTOB. KOMILJIEKC .
HITUS | UCCIIEOBATENbCKON

ACATCIIBHOCTH.




IV. 3akmouenue (1

)

25.05

34.3nauenne
SBOJIIOIIMOHHOTO
M0JIX0/1a TIPH
M3Y4YEHUU KIIETOK U
TKaHEH KUBBIX
OPraHu3MOB.

Ta6muer, [{OP,
MYJIbTUMEIUMHBINA
KOMILIEKC

Kpyr
JIBIA
CTOJ

[IpuBoasaT
JI0Ka3aTesIbCTBa
HEO0OXOIUMOCTH
MOJTYYCHHBIX 3HAHUHT ISt
pEIICHUS aKTyaTbHBIX
3a71a4 COBPEMEHHOM
HAyKW, JUIS BEICHUS
310poBOro 00pasza
JKU3HH.




