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[HOACHUTEJIBHA S 3AITMCKA

PabGouast mporpamMmma cocTaBieHa B COOTBETCTBMHM C aBTOPCKOW MPOTPaMMOit
AJNIEKTUBHOTO Kypca juist ydamuxcs 10-11-x kmaccoB «Knetku u Tkanm», aBT. [I.K. OOyxoB,
B.H. Kupunenkosa // IIporpammel. DiektuBHbIe Kypchl. bruomorus 10-11 xmacc. [Ipodunsaoe
oOyuenue. M.: Jlpoda, 2021.

[Ipemmaraemprii Kypc mnpeaHasHadeH s ydamuxcss npoduiabHbix 10—11 kmaccoB
CPeIHMX IIKOJ, TMMHA3Ui U JIMIEEB E€CTeCTBEHHOHAYYHOTO M MEIMKO-OMOJIOTMYECKOro Ha-
MIPaBJICHUS, @ TAKXKE YUalUXCsl, MPOSBISIONIMX UHTEPEC K U3YYeHUIO Ouonoruu. B mkonax, rue
HEeT npouiIbHOro 00y4eHHs, MOYKHO HCIOJIB30BaTh MaTepHall Kypca A o0orameHusl YpoKoB
06a30BOT0 YpOBHSI.

Leas Kypca — hopMuUpoBaHHE Y yYaIIMXCS WHTEPECA K U3YUYECHUIO IIUTOJIOTHH — HAYKU
0 KJIETKe, TaK KaKk MHOIO0 HHTEPECHON M MoJjie3HOH HHpopMmanuu o KIETKe OcTaeTcs 3a
CTpaHHUIIAMHU y4eOHHKA.

B mnponecce peanmzanuu mporpammel Kypca MpEANoJiaraeTcsi akTUBHAs ITOMCKOBAas
JeSITeIBHOCTD YYaIIUXCsl TP padoTe C pa3InYHBIMA UCTOYHUKAMU HH(POPMAITUH.

YCcnemHocTh OCBOCHUS Kypca U3y4aeTcsl B MPOLIECCE Mearornuyeckoro HalmoAeHNs 3a
MIOWCKOBOW JIESITEIPHOCTBIO yJaluxcsi, paboToil ¢ wmHpopMamueil, ee HHTEpIpeTallue U
NpEJCTaBICHUEM. AKTYaJlbHOCTh TOMCKOBOM  JESITETbHOCTH MOXET ObITh  yCHIIEHA
IPEJJI0KEHUEM MTOATOTOBUTh BUKTOPHHBI, BOIIPOCHI JJISl OJMMIIMAJL, OMOJOTUYECKHE 3aJaul Ha
OCHOBaHUU coOpaHHOW MH(MOpManUU. DTU TBOpUECKHE PabOThl OyAyT CBUACTEIHCTBOBATH O
Pe3yJIbTaTUBHOCTH OCBOEHHUSI IPOTPAMMBI Kypca.

Kypc paccuuran Ha 34 u (1 4 B Heznento). YpoBeHb pabouell MporpaMMbl JIEKTUBHOTO
Kypca — Oas3oBbiid. Paboudas mnporpamma COOTBETCTBYeT — moijioxkeHusM DenepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHusl, B TOM YUCIIE
TpeOOBaHMSAM K pe3ylbTaraM OCBOCHHMS OCHOBHOW  0Opa3oBaTENbHOH  MPOTrpPaMMBl,
byHIaMeHTaIbHOMY SIAPY COAEp)KaHUsl o0mero oOpa3oBaHMs, NMPUMEPHOH Mporpamme Io
OUOJIOTHH.
PE3VJIbTATBI OCBOEHUA KYPCA

Y4auuecsi 10/15KHbI 3HATh:
IIPUHLMIIAAIBHOE YCTPOUCTBO CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOIIA;
ITOJIOKEHUS KIIETOYHOU TEOPHH;

0COOEHHOCTH MPOKAPHUOTHUECKON U 3YKapUOTUYECKON KIIETOK;
CXOJICTBO U Pa3JINYMs )KUBOTHOW U PACTUTEIIbHOMN KIIETOK;
OCHOBHBIC KOMIIOHEHTbl M OpraHOW/bI KJIETOK: MeMOpaHa M HajJ MeMOpaHHBIH KOMILIEKC,
LUTOIJIa3Ma U OPTaHOM/Ibl, MUTOXOHAPUU U XJIOPOILIACThI, pPUOOCOMBI;
® OCHOBHBIE JTallbl CHHTE3a O€lika B HYKAPHMOTHMYECKOM KIJIETKE — TPAHCKPUMIMs (CHUHTE3 U
co3peBanue PHK) u Tpancnsnus (cunte3 O€IKOBOM 1IETN);
®m 0COOEHHOCTH SAEPHOTrO anmnapara 1 penpoayKIuu KIeTOK;
m CTPOCHHME BHPYCOB M HUX THUIIbI, XM3HEHHBIH IIMKJI BHUPYCOB, COBPEMEHHOE COCTOSHUE
po6emMbl 00pBOBI C BUPYCHBIMU MH(EKLIHAMUY;
B PEaKIMIO KJIETOK Ha BO3/IEHCTBUE BPEIHBIX (DaKTOPOB CPEIbI;
m ONpeeNieHHe U KIacCU(UKAIMIO TKaHEeW, NPOMCXOXKJACHWE TKaHeW B  SBOJIOLUHU
MHOTOKJIETOYHBIX;
B CTPOCHHME OCHOBHBIX THUIIOB KJIETOK ¥ TKAHEW MHOTOKJIETOUHBIX )KMBOTHBIX;
m UMETh TPEJCTaBI€HHE O MOJEKYJIIPHO-OMOIOTUYECKUX OCHOBaX psla BaKHEMIINX
IIPOLIECCOB B KJIETKAX U TKAHSX HAIIEro OpraHu3Ma.

Y4amuecst 10J15KHbI YMETh:
m paboTaTh CO CBETOBBIM MHUKPOCKOIIOM U MUKPOCKOIIMYECKUMH IperapaTamu;
B YMEThb «UHUTaTh)» OJIIEKTPOHHO-MUKpOCKONUYecKue ¢otorpaduu M CXEMbl KIETOK U €€
OpPraHoOU/IOB;
® M3rOTaBJIMBAaTh MPOCTEUIINE MPenapaThl JIsi MUKPOCKOTMUECKUX HCCIEA0BaHUMT;



® ONpeACNATh TUM TKaHU 10 Ipenapaty uiu gororpapuu;

YMETb BBIABIATh INPUYUMHHO-CICACTBEHHBIE CBA3M MEXJy OMOJIOTMYECKMMHU IIPOLIECCaMH,
INPOUCXOAIIMMU HA PAa3HBIX YPOBHSAX OPraHU3allMU >KUBBIX OPTaHU3MOB (OT MOJEKYJISPHO-
OMOJIOrNYECKOro 10 OPraHU3MEHHOI0);

m WUIIOCTPUPOBATH OTBET MPOCTEUIIMMH CXEMaMH U PUCYHKaMHU KIJIETOUYHBIX CTPYKTYP;

m paboTatk ¢ COBPEMEHHON OHOJOrMYeCKOW M MEIUIMHCKOM JMTEepaTypoi (KHUraMH) M
HHTepHeToM;

m COCTaBJIATh KpaTKue pedepaTsl U JOKJIAIbl 0 UHTEPECYIOIIUM TEMaM, YMETb MPECTaBIIATh
UX Ha IIKOJIbHBIX KOH(PEPEHIUAX U OJIMMITHA/IAX;

m [PUMEHATh 3HaHUA (QU3MYECKMX U XUMHUYECKUX 3aKOHOB JUIl OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB;

m HCIIOJIb30BaTh 3HAHUS O KJIETKE U TKAHAX Ul BEICHUS 300p06020 00paA3a HCUHU.

MesxknpeaMeTHbIe CBS3H
Heopeanuueckas xumusi. CtpoeHue BemectBa. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
Opeanuueckas xumusi. [IpUHIMITBI OPraHU3aIMH OPTAaHUYECKUX BEUIECTB. Y TIJICBOJIBI, KUPBI,
OeJIKH, HyKJICMHOBBIEC KHCIIOTHI.
Q@u3zuka. CBOMCTBA KUAKOCTEH, TETJIOBBIC SIBJICHUS. 3aKOHBI TEPMOAMHAMUKH.

COJEPXAHUE KYPCA

I. O6mas uurosorus (ouosorus Kierkn) (17u)
Tema 1. BBegeHue B 0M0J10ruI0 KJIeTkHu (I u)

3amaun coBpeMeHHOM nutonoruu. Kierounas Teopus — OCHOBHOM 3aKOH CTPOEHUS KUBBIX
opranu3MoB. bopb0a CTOPOHHUKOB U 3alIUTHUKOB KJIETOYHOW TEOPHH. 3acCiayra OT€4eCTBEHHBIX
OMOJIOrOB B 3aIIUTE OCHOBHBIX MOJIOKEHUIN KIETOYHON TEOPHH.

Tema 2. O01uii NJ1aH CTPOEHUSA KJIETOK KUBBIX OPraHU3MoOB (2 u)
ITpokapuotsl u 3ykapuoTbl. CxoacTBO M pazinuus. KMBOTHasg M pAacTUTEIbHAsl KIETKa.
DykaproTudeckas KieTka. Teopuu IpoUCX0XKIEHUS DYKAPUOTUYECKOMN KIIETKH.

Tema 3. OcHOBHBbIE KOMIIOHEHTHI M OPTaHOU/bI KJIETOK (6 u)
3.1. MemOpana 1 HaxiMeMOpPaHHBIH KOMILIEKC

CoBpemMeHHasi MOJENb CTPOEHUS KIETOYHON MeMOpaHbl. YHUBEpCAJIbHBIM XapakTep
cTpoeHusi MmeMOpanbl. CoctaB U ¢pyHKIMH MeMOpaHbl. HagmeMOpaHHBIH KOMITIEKC (KJIETOYHbIE
CTEHKU MPOKApPHUOT, PACTUTEIbHBIX KIJIETOK U TPUOOB, IIIMKOKAIMKC YXUBOTHBIX KIIETOK), €ro
COCTaB U 3HAYECHME B KU3HU KIIETOK U OpraHu3Ma.
3.2. [luTonIasMa ¥ OPraHoOMALI

[luTocKkeneT KJIETOK, ero KOMIOHEHTH M (DYHKIIMM B Pa3HBIX THUIAX KJIETOK. MeMOpaHHbIE
OpraHoubl KJIETKU (IHAOIIa3MaTHYECKas CeTh, anmnapar [ obIKu, TU30COMBI), X CTPOCHHE U
(YHKLNU B KJIETKaX.
3.3. MUTOXOHAPHH U XJIOPOILIACTHI

Tunbl oOMeHa BemecTB B KJeTKe. VICTOYHMKM SHepruM B KieTke. lereporpodsl u
aBTOTpOo(bl. OCHOBHBIE 3aKOHBI OMOPHEPreTHKH B KIETKaX. 3aueM HY)KHa SHEprusi KIETKe.
MuTOXOHApUS — DHEpPreTHUYecKas CTAHLMS KIETKU. THUIIbI MUTOXOHJIPUM U HMX CTpPOCHHE.
CoBpemenHast cxema cuate3a AT®. XmoporiacTsl 1 HOTOCHUHTES.
3.4. Pubocomsl. CunTe3 Oeka

Tunsl U cTpykTypa pubocoM Impo- u 3ykapuoT. OCHOBHbIE STambl CHHTE3a Oelika B
HYKapHOTHUYECKOW KIIeTKe; TpaHCKpunims (cuHTe3 u co3peBanue PHK) u Tpancnsamus (cunrtes
OCKOBOM 1eTH). DJIEMEHTHI MOJICKYJISIPHO-OMOJOTUUECKHX MEXaHU3MOB PETYJSIIMH 3TOTO
mporecca.



Tema 4. SInepHblil annapaTt U penpoayKIus KJIeTOK (4 u)
4.1. SInpo 3yKapuoTHYeCKO KJIETKH U HYKJIeOU/I POKAPUOT

Ctpoenue wu 3HadyeHue sapa. I[lonstue o XxpomartuHe (dy- M TeTEPOXPOMATHH).
[TpencraBnenust 00 ynakoBke renerudeckoro marepuana (JJHK) y mpo- u aykapuor. CtpykTypa
XPOMOCOM. SIAPBINIKO, €r0 CTPOCHUE U (PYHKIIHH.

4.2. ’Ku3HEHHbI HUKJ KJIeTKHU.
Penpoayknus (pa3MHoKeHNe) KIETOK

IlonsiTHE O )KM3HEHHOM LIMKJIE KJIETOK, ero nepuoasl. Permmukanus JJTHK — Baxunenmmit sran
JKU3HU KJIeToK. MexanusMm u npouecc perunkanuu JJHK. Muto3s, ero 6uonoruueckoe 3HaueHue,
OCHOBHBIE (Da3bl, peryisius. Pa3HOBHIHOCTH MUTO3a B KJIETKAX Pa3HBIX OpraHu3MoB. JleneHue
U 1udQepeHnpoBKa KIETOK, UX COOTHOLICHUS.

CrannoHapHble U KaMOMaIbHbIE (pacTyLIUe) KIETOYHbIE cUcTeMbl. [loHsATHE O cmeonoswix
Kl1emKax, X 3HadeHHe B (PYHKIIMOHWPOBAHUU OpraHu3Ma. Teopusl cmeonosvix Kiemox —
MPOPHIB B COBPEMEHHOW OMONOTHH M MeAHuIMHE. Pak — HEKOHTPOJIMPYEeMOe JIEICHUE KIIETOK.
[TpobGiiema cTapeHus KIETOK U TKaHEeH.

Tema 5. Bupycsl kak HekJ1eTOYHast (opMa KU3HHU (2 u)

Crpoenue BupycoB U uX TuIbl. JKu3HEHHbIN LUK BUpycoB (Ha mpumepe Bupyca CIIH/la
win renatura). Kierka-xo3sMH W BUpYyC-TIapa3uT: CTpaTeruu B3aumopaencTBusi. COBpeMEHHOE
COCTOSIHME TPoOJeMbl OOphOBI C BUPYCHBIMH HH(EKIMIMU. BakuuHamus: JOCTHXEHUS W
pOOJIEMBI.

Tema 6. Ji1eMeHTHI NATOJOTUH KJIETKH (2 u)

Peakuust kieTok Ha BO3JIEHCTBUE BpEAHBIX (PAKTOPOB cpenbl (AJIKOrosib, HAPKOTHUKH,
KypeHHEe, TOKCUYHbBIE BEIECTBA, TSHKENbIe METAUIbl U T. 1.). OOpaTuMble U HEOOpAaTUMBIE MO-
BPCIKACHUA KIICTOK. Knerounrsie u MOJICKYJIIPHBIC MCEXAHU3MbI ITOBPCKAAIOLICTO IIGIZCTBPISI
pa3INyYHbIX (PaKTOPOB HA CTPYKTYPY U QYHKIUIO KIETOK.

I1. CpaBHuTe bHAS (3BOJIIOIUOHHAS) TUCTOJIOTHS - YYeHHE 0 TKAHAX MHOTOKJIETOYHBIX
OpPraHusmoB (15 u)
Tema 1. [loHsiTHE 0 TKAHAX MHOTOKJIETOYHBIX OPraHu3MoB (1 u)

Ornpenenenne TkaHu. Teopust «IBOIIOIMOHHON JUHAMUKHN TKAHEBBIX CHUCTEM) aKaJaeMuKa A.
A. 3aBap3unHa: ocHOBHbIe monoxeHus. Kmaccudukamms tkaneil. [Ipomcxoknenue TkaHed B
ABOJIFOIIMA MHOTOKJIETOYHBIX JKMBOTHBIX M pa3BUTHE TKaHEH B MpoIecCe HHAMBUIYaTHLHOTO
pa3BUTHS OpraHu3Ma (OHTOTCHE3).

Tema 2. JnuTesMajibHble TKAHU (2 u)
[ToxpoBHBIE SMUTENNN TO3BOHOYHBIX U OECTIO3BOHOYHBIX KUBOTHBIX.
Onnu QyHKINYU — pa3HbIe PELICHUS.
Kumeunbie smutenuu. Tumpl TuimeBapeHus B J>KHBOTHOM MHPE — BHYTPHUKIETOYHOE U
nosioctHoe. KTo kak nmepeBapuBaeT Muiily; MO3anKa 3BOJIIOLIUH.

Tema 3. MbllieyHbIe TKAHU (2 u)

Tumbl MBIIIEYHBIX TKAHEH Y MO3BOHOYHBIX M OECIO3BOHOYHBIX >KMBOTHBIX (COMATHYECKHE
MOTIEPEYHO-TIOJI0CAThIE U KOCHIE, CepJieUHbIe MOIMepeuHo-monocaTeie; riagkue). OcodeHHOCTH
WX KJIETOYHOTO W TKAHEBOTO CTPOCHUS B PA3HBIX T'PYIIax >KUBOTHBIX. CXOJICTBO M Pa3INyMs;
napajiean3M U JauBepreHiusa. OCHOBBI MOHUMAaHUSI MOJIEKYJISIPHBIX MEXaHU3MOB MBIIIEYHOTO
COKpAIICHHUS.

Tema 4. Tkanu BHyTpeHHel cpeabl (coeqnHuTebHasi TKaHb) (5 u)
OnopHo-MeXaHWYeCKHe TKaHU (COeTUHHUTENbHAs TKaHb, XpAI, KOCTHas TKaHb). CXeMbl
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CTPOEHHUSI ¥ 3JIEMEHTHI 3BOJIIOI[UU OTIOPHBIX TKAHEH Y )KUBOTHBIX.

Tpoduaecko-3ammTHBIC TKAHU (KPOBb, TUM(OUTHAS TKaHb, COSTUHUTEIbHAS TKAHb ).

KpoBb. DemMeHThl KpOBU MO3BOHOYHBIX KMBOTHBIX M 4esioBeka. DyHKIMU KpoBH. JlpIxaHue u
KPOBB; JbIXaTebHbIC MUTMEHTHI, UX 3HAYCHUE JIsl Ta3000MeHa U Pa3HOBUAHOCTH JbIXaTEIbHBIX
MUTMEHTOB y )KUBOTHBIX.

Bocnanenue n ummynuter. HeoOXoIMMOoCTh 3alliuThl BHYTPEHHEH Cpeibl OT BHEIITHUX areHTOB
(anturenoB). TkaHM U KIJIETKH, NMPUHUMAIONIME YYaCTHE B 3AlIUTHBIX PEAKIMSAX OpPraHu3Ma.
NMMmyHuTeT; MOHATHE 00 OCHOBHBIX THUIaX MMMyHHUTeTa. [IpoTekaHne MMMYHHOW peakiuu B
OpraHu3Me MPH MONaJaHuK aHTUTeHA. DaKTOPHI, BIUSIONINE Ha (PYHKIITMOHUPOBAHUE UMMYHHOU
CUCTEMBI: SKOJOTHS, BUPYCHbIE U MH(PEKIMOHHbIE 3a00JIeBaHUs, ayTOUMMYHHbIE 3a00JIeBaHUSI.
CIIN]J] — uyma XX Beka; cMepTelIbHAs OMACHOCTh 3TOU O0JIE3HU I YeIoBeKa U MyTH OOPHObBI
C €€ paclpoCTpaHEHHUEM.

Tema 5. Tkanu HepBHOM cucTeMbl (5 u)

3HaueHUE HEPBHOM CUCTEMBI KaK IVIABHOM MHTEIPUPYIOIIEH CHUCTEMBI HAILEr0 OpraHu3ma.
OJeMeHThl HEpBHOW TKaHW: HEHMPOHBI U INIMaJbHbIE KJISTKH. YHUBEPCAJIbHBIN XapakTep padoThl
HEPBHBIX KJIETOK BCEX OPraHM3MOB M, KaK CJ€J CTBHE, NPUHLUIIAAIBHOE CXOICTBO CTPOCHUS
HEHPOHOB MO3BOHOYHBIX U OECIIO3BOHOYHBIX KUBOTHBIX.

MexHelpoHHbIE B3aMMOAECUCTBUS; CHUHANChl. WX TUIBI (XUMHUYECKHE M 3JIEKTPUUYECKHE),
CTPYKTypa ¥ MOJIEKYJIIPHBIE OCHOBBI II€PE1aYi HEPBHBIX UMITYJIbCOB B CHHAIICAX.

['must — BaXHBIA JIEMEHT HEPBHOW CHCTEMBI. YYacThue TJIMM B 0Opa3oBaHMU 000JOYEK
HEPBHBIX BOJIOKOH, B OOMEHHBIX IIpOIleccax B HEPBHOM TKaHM M HENOCPEACTBEHHOM paboTe
HEHPOHOB U CHHAIICOB.

Perenepanus B HepBHOMU cucteMe. Perenepanys HEpBOB U HEHPOHOB. CTBOJIOBBIE KIIETKH B
HEPBHON CHUCTEME B3POCIIbIX KUBOTHBIX U YEJIOBEKA — UCTOYHUK OOHOBJIEHUSI HEHPOHOB.

CoBpeMeHHass MOJyJibHAsl KOHLIENLUS CTPOCHHUsS HEPBHBIX LIECHTPOB B HEPBHOM CHUCTEME
MIO3BOHOYHBIX W OECIO3BOHOYHBIX KHMBOTHBIX. Moaynb Kak MOp(OoQyHKIHMOHAIBHBIA OJI0K
Jr000r0 HEPBHOTO ILEeHTpa (OT TaHIJIMS OpIONIHOM HEpPBHOM LENOYKH OECIO3BOHOYHBIX
YKUBOTHBIX 10 KOPBI TOJIOBHOI'O MO3I'a YEJIOBEKA).

3akoyeHue. 3HaUeHHe IBOJTIOIHOHHOIO MOIX0/1a PU U3yYEeHHH KJIETOK U TKaHel
JKMBOTHBIX U YesioBeka (1 u)

OO0111e610I0THYECKHE 3aKOHOMEPHOCTH, OTKPBITHIE NMPU H3yYEHUH OCHOBHBIX CTPYKTYp U
IPOILIECCOB B *KHMBOM MPUPOJIE, — OCHOBA COBPEMEHHOI MOJEKYISAPHOW OMOJIOTHM U METUIIMHBI.
Hemarona n nusiBka, qpo3odmuia u Kpbica, CTBOJIOBAs KJIETKAa M KyJIbTypa TKaHEH — BCE 3TO
MO/JIENIbHBIE OOBEKTHI IS PELLICHUs aKTyaJIbHbBIX 33J]a4 COBPEMEHHOW OMOJIOTHU M MEAULIUHBI.

TpeOoBaHNs K TEXHHYECKOMY OCHALICHHIO Kypca

Jlist IpaKTUYECKUX U IEMOHCTPALMOHHBIX 3aHATUH HEOOXOIUMBI:
B CBETOBbIE MUKPOCKOIIBI;
m Ha0Op MEKTPOHHO-MUKPOCKOMMYECKUX (poTOorpaduii U cXeM pa3HbIX TUIIOB KIJIETOK U TKaHEH,
UX KOMIIOHEHTOB;
m [Ipernaparbl 10 OCHOBHBIM THUIIaM TKaHEH.



KAJTEHJAPHO-TEMATHUYECKOE ITNTAHUPOBAHUE (34 yaca)

Ne Tema ypoka Kosn4ecTBo Hara IHoaroros IMpumeyanue
n/n 4acoB nposenenusi | ka k EI'J
l. O6mas uurosorus (17 4)
1. 3anaun coBpeMeHHOH 1uToioruu. Kiierounas Teopusi, OCHOBHbIE 1 1.1.
MOJIOXKEHUS.
2. O01mmMii MJIaH CTPOEHUS KJIETOK KMBBIX OPranu3moB (3 4)
2. [Ipokapuotsl 1 3yKapuoThl. CXO/ICTBO U pa3ianyusl. 1 4.1.
2.1.7.
3. DykapuoTudeckas kierka. KineTku pacTreHuil U )KUBOTHBIX. 1 4.1.
2.1.7.
4. JI. p. Nel «Paccmampueanue Kiemok pacmenuil, HcugomHuoix, 1 4.1. JlaGopaTopHoe
2pub08 no0 MUKpPOCKOROM). 2.1.7. 00opy10BaHuE
3. OcHOBHBbIE€ KOMIIOHEHTHI U OPraHOUABI KJIEeTOK (6 1)
5. MewmOpaHna 1 HaIMeMOpaHHBIN KOMILJIEKC. 1 1.1.2
2.1
222.3.1.
2.5.
6. [uTommazma u opranousl. [IUTOCKENET KIETOK, €ro KOMIIOHEHTBI U 1 1.1.2
GbyHKIMM. 2.1.
222.3.1.
2.5.
7. Mewmb6pannbie opranousl kietku (JI1C, annapar ['onbxw, 1 1.1.2
JIU30COMBI). 2.1,
222.3.1.
2.5.
8. OOmeH BemecTB B KJIETKE. MUTOXOHAPUU — DHEPTETHIECCKHE CTAaHITUN 1 1.2
kietku. Cunre3 ATO. 1.2.1.




9. [Tnactuael, Tumbl 1 ctpoeHue. DoTocuHTE3. 1.2
1.2.1.
10. | Pubocombl. Cunte3 Oenka. 1.2.
1.2.1.
4. SInepHblii annmapar ¥ penpoayKIUs KJIETOK (4 1)
11. | Crpoenue u 3HaueHue sjapa. [loHsTHE O XpOMaTHHE. 1.1.2
2.1.
222.3.1.
2.5.
12. | Xpomocombl. SapbIiko, CTpoeHUE U (PYHKIUU. 1.1.2
2.1.
222.3.1.
2.5.
13. | )KusHeHHBIN UK KJIETOK, ero nepuoj. Permnukanus JTHK. 2.2.
14. | Muto3. Ero 6uonorndyeckoe 3HaueHHe, OCHOBHbIE (Da3bl, perysiusl. 2.2.
5. Bupycsl kak HekJ1eToYHasi (popma sku3HM (2 1)
15. | Crpoenue BUpycOB U uX THUIbI. JKU3HEHHBIH LUK BUPYCOB. 1.1.2.
2.1
16. | Bupycusie undekunu, 60pp6a ¢ HUMHU. BakiiuHaius: 10CTHKEHUS U 1.1.2.
poOJIEMBI. 2.1.
6. DJieMeHTBI ATOJIOTMH KJIETOK (2 4)
17. | Bpenusie ¢akTopsl cpefbl (aIKOroib, KypeHUE, TOKCUYHbIE 2.2.
BEIIECTBA, TSHKEITBIC METAJUTBI) M X BIMSTHHUE HA KIICTKH.
18. | KnerouHble U MOJEKYISIpHbIE MEXaHU3MbI TTOBPEXKAAIOLIETO 2.2.
JNIEUCTBUS KIIETOK.
1. CpaBHuTe/IbHAs (3BOJTIONMOHHAN) rUcTOJI0THSA (15 4)
1. IToHsiTHE 0 TKAHAX MHOTOKJIETOYHBIX Opranu3mos (1 1)
19. | Tkans. Knaccudukanus TkaHew. 2.1.

2.2.




2. OnureauaibHble TKAHU (2 1)

20. | IlokpoBHBIE ATUTEINH MTO3BOHOYHBIX U OE€CITO3BOHOYHBIX )KHBOTHBIX. 1 2.1.
2.2.
21. | Kumeunsle sniuTenuu. TUITHI TUIIIEBAPSHUS B )KUBOTHOM MUPE. 1 2.1.
2.2.
3. MblieyHble TKaHH (2 4)
22. | Tunbsl MBIIIEYHBIX TKAHEH y MO3BOHOYHBIX U 0€CITO3BOHOYHBIX 1 2.1.
YKUBOTHBIX. 2.2.
23. | MonekynspHble MEXaHU3MbI MBIIIEYHOTO COKPAIICHHUSI. 1 4.11.
1.3.
4. TkaHu BHYTPeHHEH cpelbl (coequHUTeNbHbIE) (5 4)
24. | OnopHO — MEXaHUYECKHE TKaHH (COeTUHUTENbHAs, KOCTHAS, 1 2.1,
XpsiieBas). 2.2.
25. | Tpoduuecko — 3aIlIUTHBIE TKAHU (KPOBB, TUM(}a) 1 2.1.
2.2.
26. | KpoBb, cocTaB u pyHKIIHH. 1 1.2.1.
2.1.10.
27. | Bocnanenne u ummMmyHHuTET. OCHOBHBIE THITHI HMMYHHUTETA. 1 4.5.
1.2.1.
28. | BupycHsle, nH(peknnonHble, ayrouMMyHHBIE 3a001eBanus. CITU/], 1 4.5.
ero npouiIakTHkKa. 4.14.
1.2.1.
5. Tkanu HepBHOM cucTeMbl (5 1)
29. | HepsHas cucrema u e€ 3HaueHue. HepBHas TKaHb. 1 4.2.
1.2.1.
30. | MexHeliponHble B3aumozeiicTBusi. CHHAIICHI, TUIIBI, CTPYKTYDA, 1 4.2.
MOJIEKYJIIpHAsI OCHOBA ME€pEIayi HEPBHBIX UMITYJIbCOB B CHHAICAX. 1.2.1.
31. | I'mus, OCHOBHBIC KOMITOHEHTHI ¥ (PYHKITHH. 1 4.2

1.2.1.




32. | CoBpeMeHHas MOyJIbHAsI KOHIIETIUS CTPOCHUSI HEPBHBIX IIECHTPOB B 4.2.
HEPBHOM CUCTEME. 1.2.1.
33. | JL p. Ne2 «Paccmampueanue INumenuaibHolx, MolUleUHbIX, 2.1. JlaboparopHoe
NOKPOBHBIX, HEPEHBIX MKAHEU N0 MUKPOCKONOM). 2.2. o0opyoBanue
3akawdenue (1 4)
34. | O0mebHnon0ruyecKkre 3aKOHOMEPHOCTH B OCHOBHBIX CTPYKTYpax U 4.1.
nporeccax KU3HeIeATeIbHOCTH — OCHOBA COBPEMEHHOM 1.3.

MOJ'IGKy.]'IHpHOﬁ OHOJIOTUHU U MCIUIIMHBI.




