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INosicHUTe/NbHAsA 3anKcKa K MporpaMMe BHEYPOUHOH /JiefATe/IbHOCTH

[TporpamMMa BHEYPOUHOM JiesTeTbHOCTU «MUp K/IeTOK U TKaHel» paccurTaHa Ha 33 uaca (1 yac B HeJjeJi0) U sIBJISIeTCs yTyO/ieHheM TeMbl
«KreTka- eivHUIIa )KUBOTO», M3yuaeMoi B Kypce «OO0i1ast 6uosiorusi» B 9 knacca. Kypc ripejHa3zHaueH /iyt yuaiyxcst 0biieobpa3oBarebHbIX
K/IaCCOB, TIPOSIB/ISIFOIIMX WHTEepeC K U3yUeHHI0 OUOJIOTHH. Y UnTe/lb MOKEeT UCTI0Ihb30BaTh MaTepuas Kypca Ajisi yriiybeHus ypoKoB 6a30BOro ypOBHSI.

Kpr OIMUpdeTCA Had 3HAHUA U YMEHUS, 110/1yddeMble TIpU U3yYeHHUN Ouosioruu B 9 K1acce. Hepe,q YUalllUMHUCA CTABUTCA 3d/ja¥4d HayUUTLCA
CIMpaBJIATBCA C HOBBIMHA I/IH(l)OpMaL[I/IOHH]:IMI/I ITOTOKAaMHM. STO, rnpexxzae BCero, HpI/IO6p6TeHI/Ie CIIOCOOHOCTH MCKaTh U dHa/IM3UPOBATH I/IH(i)OpMaL[I/II'O. B
rnpounecce 3aHATHI npeariojiaraeTcs HPI/IO6PETEHI/IE yualliMHUCS HABBIKOB IMTOHUCKa I/IHCbOpMaL[I/II/I 110 11pejJjiaraeéMbIM BOIIPOCAaM M3 Pa3HBIX HCTOUHHUKOB
OMO/IOrMUeCKUX 3HaHHﬁ, B TOM 4uc/jie, peCypcoB Internet. y‘-IaLL[I/IECH HpI/IOGPETa}OT M COBEPIIEHCTBYIOT HABBIKH IIOATOTOBKHU U 3dlIJUTHI IIPOEKTOB.

Opranu3aliysi IpoBe/IeHUs] BHEYPOUHOU /IeATeIbHOCTH Tpe/ijlaraeT COBMECTHYIO Pab0Ty YUEHUKOB I10 MOJTyUYeHHI0 3HAHUH ([[1a/IOTOBYIO,
IPYIIOBY0, KO/UIEKTUBHYI0), UYTO Pa3BUBaeT KOMMYHUKATUBHYI0 KOMITETEHTHOCTh yUall[uXCsl.

V3yueHre BOMPOCOB MPOrpaMMbI BeJIeTCSI Yepe3 aKTyau3ariyio JIMYHOTO OTbITa YYaluXcsl, KOHKPeTH3alI0 HarysHbIX 00pa3oB K
abcTpakTHOMY 00001TIeHHIO.

Pabouast mporpamMMa cocTaB/ieHa CO C/ie[yIOLUMU JOKYMeHTaMu:

1. ®depepanbHoro 3akoHa oT 29.12.2012 roga Ne273-®3 «O6 obpa3oBanuu B Poccutickoii ®efeparuu ( ¢ u3meHeHussMu ot 02.07.2021 r
2. CaHMTapHO —3MHeMH0JIoTHUYecKUX rpaBua 1 HopMaTuBoB CAHITUH 2.4.36.48-20c «CaHUTapHO —3IMH/IeMHUOJIOTHUeCKUX TpeOoBaHUS K
opraHusanusiM o0yueHUs ¥ BOCITUTAHUsI, OT/AbIXa U 03/I0POBJIeHHSs IeTell U MOJIOZIeXKW», YTBePKAEeHHBIX IM0CTaHOB/IeHUeM ['JlaBHOTO

roCyJapCTBEHHOT0 caHuTapHoro Bpaya Poccutickoit ®@esiepaiyu ot 28 ceHTs0pst 2020 7 Ne28.
3. TIucbmom MuHMCcTepcBa o6pa3oBaHus U Hayku Poccutickoit degeparyu ot 12 Masi 2011 T Ne03-296 «O6 opraHu3aijuy BHeYpPOUHOM
JiesTeTbHOCTU TIpY BBeZieHHH defiepaibHOr0 TOCyJapCTBEHHOTO 00pa3oBaTelbHOTO CTaHAapTa 0011ero o6pa3oBaHUs».



Ilnanupyembie pe3y/ibTaThbl 00yUeHHUsT
JIMUHOCTHBIE:

dopmupoBaHKe CIOCOOHOCTH 00YUAOIIMXCS K CAMOPa3BUTHIO, CaMOO0OYUeHHIO Ha OCHOBE MOTHBALUK K 00yUeHUIO U TTO3HaHUIO KJIETOK KaK OCHOBBI
COOCTBEHHOT'0 OpraHv3Ma:

* 3HaHHWe OCHOBHBIX MTPUHIIUIIOB U MPABU/I OCHOB 3/J0POBOT0 00pa3a yKU3HHU U 3/]0pOBbecOeperaromyux TeXHOIOTHiA;
¢ dopMmupoBaHUe TTO3HABaTe/IbHBIX UHTEPECOB U MOTHBOB, HallpaB/eHHBIX Ha M3yueHHe KJIeTKU KaK CTPYKTYPHOM U (DYHKLIMOHA/IbHOW eI1HULIbI
OpraHu3Ma, 5K0JIOTU4eCKOro



MHUPOBO33PeHUsI, SKOJIOTHUeCKON HPAaBCTBEHHOCTH, IPaXK/IJaHCKOW OTBETCTBEHHOCTH M HePABHOAYILIMS K TIpobieMaM 37I0POBbsI KaK JTMYHOTO, TaK U
TIOMYJIALIMOHHOT O;

dopmMrpoBaHUe MOHUMaHUS LIEHHOCTH 3/J0POBOT0 U He30racHOro obpasa >XKU3Hu;

0

OcBoeHMe coLMabHBIX HOPM U TpaBUJI TIOBeJIeHNs1, poJielt v (hopM COLMaIbHOM »KU3HHU B TPYIIAaX U CO00IIecTBax;

» ®opmMHUpOBaHNE KOMMYHUKATHBHOW KOMIIETEHIIVU B OOIIEHUH U COTPYAHUYECTBE CO CBePCTHUKAMU U T1elaroramu;

dopMrpoBaHUe YHUBEPCATBHBIX yUeOHbIX IeHCTBHIM; Pa3BUTHE TBOPUECKOTO MBIIIIEHUS YUAII[IXCS.

MertarnpemeTHble:

0

Pa3BuTHe ymMeHUl TIPOBeIeHUs] UCC/Ie0BaTe/IbCKOU JesITe/TbHOCTU B XO/ie pPaOOThI Ha/l TIPOEKTaMU;

» ®opmMHupoOBaHUe YMEHHUM PaboTaTh C pPa3/IMUHBLIMUA UCTOYHUKAMU MH(OPMAI[UH: TTe4aTHBIMU

V3/IaHUSIMM, HAYYHO-TIOMYJ/ISIPHOM JIMTEpaTypoOu, ClIPaBOUHUKAMHU,

Internet, DOP;

dhopmupoBanue UKT-komrieTeHI1Y;

Pa3BuTHe yMeHUsT aHa/TU3a CTaTUCTUUECKUX JJaHHBIX, UX 00pabOTKH, COCTaB/IeHUs ABarpaMM, TabJTUILI, CXeM;

0

dopMHpoBaHre HAaBLIKOB a/]eKBaTHOT'O MCI0/Ib30BaHUs PeueBbIX CPeJICTB B XO/ie BeleHUsl IUCKYCCUM, apT'YMeHTUPOBAaHHOTO OTCTauBaHHUsI CBOer
TOYKH 3PeHHSsI; pa3BUTHE KOMMYHUKATUBHBIX KaueCTB TMYHOCTHU IIKOJTbHUKOB, HABBIKOB COBMECTHOM [1eSITe/TbHOCTU B KOJI/IEKTUBE;

* YMeHHe OpraHu30BbIBaTh YueOHOe COTPYIHUUECTBO C YUMTEIeM U CBEPCTHHUKAaMH, paboTaTh MHUBH/ya/IbHO U B TPYTIIe, HAXOJUThb 00IIiee
pelieHue;

* BiajieHne ocHOoBaMM CaMOKOHTPOJIsI, CAMOOLIEHKY, PUHSATUS PelleHU U OCYILeCTB/IeHUS

0CO3HAHHOTO BbIOOpA B MO3HABaTe/IbHOM /IeATeIbHOCTH.

[IpenmeTHbIe:

Yuaimecs 10/DKHBI 3HaTh:

* YCTPOMCTBO CBETOBOI0 MUKPOCKOMa;

* ICTOPHIO CO3/JjaHUsI U TI0JIOXKEeHHUsI KJIETOUHOW Teopuy;

* 0COOEHHOCTH CTPOEHUST 3yKapUOTUUYeCKOH K/IeTKH; UePThI CXOZICTBA U OT/IMUMS TIPOKaPUOTUUYECKON W 3yKapUOTHUeCKOM K/IeTOK; 0COOeHHOCTH



CTPOEHUSsI KIeTOK I'prbOB, pacTeHUi 1 )KUBOTHBIX;

* OCHOBHBI€ 3Tarbl CHHTe3a Oeslka B 9yKapruOTUUYEeCKOU K/IeTKe;

* 3BOJIFOLIMIO U XUMHU3M (DOTOCUHTE3a;

* CTPOEHHe BUPYCOB U MX THIIbI, YKU3HEHHBIH L[UK/I BUPYCOB, Mepbl MPOGMIaKTUKA BUPYCHBIX 3a00/1eBaHN;

* peakLMIo KJIeTOK Ha BO3/|eiiCTBHe BPeJHbIX ()aKTOPOB Cpe/ibl; OnpeiesieHre U KacCU(UKal|o TKaHel, MPOUCX0XK/eHNe TKaHel B 3BOJTFOLIUU
MHOTOK/IETOYHBIX;

CTPOeHHe OCHOBHBIX TUIIOB TKaHel MHOTOK/IETOUYHBIX JKUBOTHBIX U PaCTEeHUM;

Yuaimecs 10/DKHbI yMeTb:

B/IaZIeTh MeToZaMu OMoornueckor Hayku (HaOsozeHue, IpoBeieHre TIPOCTEHNIIINX UCC/IeIOBaHMH, TIOCTAHOBKA YKCITIEPUMEHTOB U 00BsICHEHHE MX
pe3y/bTaToB);

* paboTaTh CO CBETOBBIM MUKPOCKOTIOM;

* U3TOTaB/IMBATh NPOCTEMIIINe MUKPOIIpernaparsl;

* Ha3bIBaThb OPraHOM/IbI KJIETKU Ha (oTorpadusix v puCyHKax;

* OTpeiesIsiTh THIT TKaHU TI0 TpernapaTy win ¢otorpaduu; BeISBISATH IPUUUHHO-C/IEICTBEHHBIE CBSI3U MeKAy OMOIOrHueCKMH TPOLieCCaMH,
TIPOUCXO/SAIIMMH Ha Pa3HbIX YPOBHSX OPraHU3alUH KUBBIX OPraHU3MOB; paboTaTh C pa3/IMYHBIMU NCTOYHUKAMU OHO/IOrMYecKoi nHpOpMariuy, B TOM
uucie, pecypcamu Internet;

-OCYLL|eCTBJ/IAT IIPOEKTHYIO /eaTe/IbHOCTh 3allUTy IIPOeKTOB Ha

[ITkonbHBIX

KOH(epeHLIUsX;

* BbIIBUTaTh [UIIOTE3bI:

TIpe/ICTaB/sITh pe3y/IbTaThbl UCC/Iel0BaHUN B BUle TabmuL] U rpadvKoB, pe3eHTaLi;

* UHTepIIPeTUPOBATh pe3y/ibTaThbl SKCIIePUMEHTAa;

* eslaTh BeIBOABI;

* 06Cy>KaTh pe3y/bTaThl SKCTIepUMeHTa, yUaCTBOBaTh B JUCKYCCHY;

TIPUMEHSITh 3HaHUST PU3NUECKUX U XUMHUUeCKHX 3aKOHOB /i1 00bsICHeHUsT OMO0/IOrMuecKrX TpOoLiecCoB;

* MCTI0J/Ib30BaTh 3HAHUS O KJIeTKe U TKaHsX /7151 000CHOBaHUs BefleHUs 3,0pOBOro obpasa

JKU3HU.



Copepxanue Kypca
1. O6uas uuTosiorus (0M0/I0rUA KIeTKH) 22 yaca

Tema 1. KoHnjenus kj1eTouHoro crpoerus (1 u.).

3ajlauu COBpeMeHHOU LUTo0rru. KiieTouHas Teopusi: ucTopus co3fiaHvst. OCHOBHBIe TI0/10XKeHUs1 KjleTouHol Teopuu LlneligeHa v [11BaHHa.
Pa3BuTHe K/IeTOUHOM TeopuH, 3acayru BupxoBa. Posib oTeueCcTBeHHBIX OH0J/IOTOB B ZIOTIOJTHEHUH W Pa3BUTHU KJIETOUHOM TeOpUU. MeTobI
VICC/Ie/IOBaHUS KIIETKU.

IIpoKapuoThI ¥ 3yKapUOTHI.

Tema 2. OCHOBHbIe KOMIIOHEHTHI U OPraHOUABI K/IeTOK 3yKapuoT. Kiierounsie MeMOpaHbI M Ha/jMeMOPaHHbIN KOMILUIEKC (2 4.).

CoBpeMeHHast KUIKOCTHO-MO3alyHasi MOZie/Ib CTPOEHUSI KIIeTOUHOH MeMOpaHBbI.

YHMBepca/bHBIN XapakTep CTpoeHust MeMOpaHbl. @YHKIUKM MeMOpaHbl. 30upartenbHasi MIPOHUIaeMOCTh. TpaHCIOPT yepe3 Mjia3MaTUIeCcKYIo
MembpaHy. OcMoc. DH/IOLUTO3 U IK30IUTO3.

HasMemMOpaHHbIM KoMIUTeKC. KieTouHble CTEHKH MPOKApUOT, PACTUTETbHBIX KI€TOK U TPHOO0B, UX PYHKI[UU. ['JTMKOKATUKC )KUBOTHBIX K/IETOK,
€ro COCTaB M 3HaUeHHe B JKU3HU KJIeTOK U OpraHu3Ma.

JIaGoparTopHas pa6ota «Ilma3mMo/M3 1 jern/1a3Mo/iu3 B PaCTU TeJIbHBIX K/IeTKa»

Tema 3. Knnerounsle cTpyKTyphbI (4 u)
LIuToCcKeneT KIeToK, ero KOMIIOHEeHThI M PYHKL[MM B Pa3HbIX THUMAaX K1eToK. MUKPOTPyOOUKU. MUKpOQUIaMeHThbl, MUKPOTpabeKyasipHast
cucTeMa.
Slnpo. SmepHast 060si0uKa U sifiepHbIe TIOPbI. XPOMaTHH, XpOMOCOMBI, CTPOeHHe, 3HaueHHe.
AnpeIiko, CcTpoeHre, 3HaUEHNE.
MemOpaHHbIe OpPraHOU/BI KJIETKH: MUTOXOHZAPHH, TiacThAbl, OTIC, komriiekc ['ofbpKuy, TM30COMBI, BAKYOJIU, MUKPOTe/IbIia. THIIbI
MUTOXOH/IDUM U X cTpoeHre. OcoOeHHOCTH CTpoeHus], PYHKI[UM B KIIETKe.
HememOpaHHBIe OpraHOWABI: pUOOCOMBI, KIIETOUHBIN IIEHTP, CTPOEeHHe, GYHKIMU B KJIETKE.
OpraHou/ibl Criel[uajbHOr0 Ha3HaueHsl: peCHUUKHU, XXTYTUKH. VIX cTpoeHUe U QyHKIUU.
IlpakTHueckasi padora «Pemenue 3aganui OI'D»



Tema 4. OO0 Ui IJIaH CTPOEHMS KJIETOK XMBBIX OPraHu3MoB (2 4.).
[TpokapuoThI 1 3yKapuoThl. CXO/CTBO 1 pa3iuuusi. bakTepuu, 0COOEHHOCTH CTPOEHMS, XKU3HEJeITeTbHOCTH, POJIb B Tipupoe. JKUBOTHast U
pacTuTesbHast KJeTKa. JyKapuoTudeckast KjieTka. Teopru pOrCX0KAeHUs 3yKapUOTUUeCKON KITeTKU.

3aiuTa npoekToB «bakTepun: Apy3ns Uy Bparu?»

Tema 5. O6MeH BetriecTB B KiieTke (5 u)

Turnbl 0OMeHa BeIecTB B KieTKe. VICTOUHUKY SHepruu B KieTke. I'eTepoTpodbl U aBTOTPODBI.
OCHOBHBIE 3aKOHbI OMO3HEPTreTHKHY B KleTKax. MUTOXOH/IPUS - SHepreTUuecKasi CTaHIIUs KJETKH.
[Mousitue mpixanus. KnerouHoe apixanue. I'inkosms, aspoOHOe, aHaspoOHOe JbIXaHHe.
CoBpemMmeHHast cxema cuHTe3a ATO.

Xnopormiactbl ¥ hoTocuHTe3. ITurmeHThI hoToCHHTe3a. POTOCUCTEMBI, MEXaHW3M U 3HAUEHHE

dboTocuHTe3Aa.

Turnbl ¥ CTPYKTYpa pubOCOM Tpo- U 3yKaproT. OCHOBHBIE 3Tallbl CHHTe3a Oe/lKa B 9YKapUOTHUECKOW K/IeTKe; TPaHCKPUITLUS (CUHTe3 U
co3peBadue PHK) u TpaHcisaius (cuHTe3 6e/IKOBOM 1iern). MexaHu3M perysiiuy 6uocuHTesa benka.

IIpakTHueckas pabora «Pemenue 3aganuid OI'D»

Tema 6. JKu3HeHHbIH UK/ K/IeTKU. Peripoaykuusi KjieToK. (5 1)

[TonsiTHe o >kxU3HEeHHOM LuKJ/e KaeTok. Permmkauys JHK - BakHeMILniA 3Tar KU3HU K/IeTOK.

Mexanu3m pervtukaiuu JTHK. MuTo3, ero 6uonoruueckoe 3HaueHHe, OCHOBHbIE (a3bl, perysisiusi.
Pa3HOBHHOCTH MUTO3a B KJIeTKAaX pa3HbIX OpraHu3MoB. [eneHue u auddepeHI[POBKa KIeTOK, UX COOTHOIIEHUS.

CrarrioHapHbIe ¥ KaMOHa/ibHbIe (PacTyliye) KJeTOUHble CUCTeMBbL. [IOHSITHe O CTBOJIOBBIX K/IeTKaX, UX 3HaueHHWe B (DYHKIIMOHUPOBAHUH
opraHu3sMa. Teopust CTBOJIOBBIX K/IETOK - TIPOPBLIB B COBPEMEHHOH OHOJIOTHH U MeJUIIHe. AMUTO3 - HEKOHTPOJIUPYEMOE JleJIeHHe K/TeTOK.
IIpo6siema ie/IeHHs K/I€TOK M TKaHeil.

JIaGopaTopHas pa6oTa «MHUT03 B K/IETKaxX KOpellKa JyKa»
3ammMTa NpoeKToOB «3/0pPOBbe K/IeTKH - 3/I0POBbe OpraHu3Ma», «CTB0JIOBbIE K/IETKH U MP00/1eMbl pereHepanjii OPraHoB YeI0BeKa».

Tema 7. Bupychbl Kak Hek/ieTouHas ¢opMa Xu3HH (2 4.)

CrpoeHye BUPYCOB U UX TUIIBLIL. JKW3HEHHBIM LMK BUPYCOB (Ha npumepe Bupyca CIIMW/la iy renartuta). KieTka - X035iIMH U BUpYC-
TapasuT: CTpaTeryuu B3auMo/elicTBust. CoBpeMeHHOe COCTOsiHUe TIpo6sieMbl 60pb0BI C BUPYCHBIMU MHGbEKIMAMU. BakiiuHaIus: JOCTXKeHUs U
npo0JIeMBI.
3ammuTa npoekToB «I110xue HOBOCTH B 0e/1K0OBOI 000/10uKe», « OTKPBITHE BUPYCOB»



Tema8. J1eMeHTHI NATO/I0THH K1eTKH (14.)

Peakiivisi K/IeTOK Ha BO3/[eHiCTBHE BpPeJHBIX (JaKTOPOB Cpe/ibl (a/IKOT0/Tb, HAPKOTUKH, KypeHHe, TOKCUUHbIEe BellleCTBa, TshKe/bie MeTasl/ibl U
T.71.). OOpaTrMble ¥ HeoOpaTUMBbIe TIOBPEX/IeHUS KJIeTOK. KieTouHble ¥ MOJIEKY/ISPHbIe MeXaHHU3MbI TTIOBPEX/IAFOIIEro AeHCTBUS pa3TuUHbIX
(haKTOpOB Ha CTPYKTYPY U (QYHKIHIO K/I€TOK.

I1. CpaBHuTeNbHAs (3BO/IIOLUOHHAA) rucTo/10THsA. (11 u.)

Tema 1. ITonsiTHE 0 TKAHAX MHOT'OK/I€TOUHBIX 0PraHu3mMos (1 u.)

OnpegeneHve TKaHu. Teopust «3BOTIOLMOHHOMN IMHAMUKU TKAaHEBbIX CUCTEM» aKa/leMUKa
A.A.3aBap3uHa: ocHOBHbIe ronoxkeHus. Knaccudukaiys tkaHeid. I[IpoucxoxkjeHre TKaHel B 3BOTIOIIMM MHOTOK/IETOUHBIX )KUBOTHBIX U
pa3BUTHeE TKaHel B Mpoliecce UHAWBU/ya/lbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHes).

Tema 2. OnuTeTHa/IbHbIE TKAaHU (2 4.)

OcCo6eHHOCTH 3MUTe/THAILHON TKaHH, BUZBI SMTUTe/THER. [IOKPOBHBIE SMUTE/TUU TO3BOHOUYHBIX U 0ECITO3BOHOUHBIX )KUBOTHBIX. OTHU
(yHKI[MY - pa3Hble pellleHusl.
Kumeunsle snutenuu. TUIIbI NTMILeBapeHUsI B )KUBOTHOM MUPeE - BHYTPUK/IETOUHOE U TOJIOCTHOE.

JIaﬁopaTopHaﬂ paﬁoTa «PaCCManHBaHI/Iﬂ Pa3HbIX BH/I0B MUTE/THATHHON TKaH! noax MUKpoOCKOImom»

Tema 3. MblIiieuHble TKaH| (2 4.)
THUITBI MBIIIEYHBIX TKaHel Y TT03BOHOUHBIX U 0eCII03BOHOYHBIX )KUBOTHBIX OCOOEHHOCTH UX KJIETOUHOTO U TKAHEeBOT'O CTPOEHHSI B pa3HbIX
rpynnax >XMBOTHbIX. CXOZCTBO Y pa3/inuus; NapasleqnsM U JUBepreHLys. MexaHu3M COKpall|eHUs] MbIIIeUHbIX BOJIOKOH.

JIaGopaTopHas padoTa «PaccMaTpuBaHHe MUKPOINPENapaToB MBIIEYHOH TKAaHH»

Tema 4. CoeguHuTe/IbHAA TKaHb (3 4.)

CoeauHuTenbHasl TKaHb, XPAIIl, KOCTHasI TKaHb. CXeMbI CTPOeHUS U 3/IeMeHThI 9BOTIOL[UN
OTOPHBIX TKAaHEeH Y KUBOTHBIX.
KpoBb. Ds1ieMeHTbI KpOBU MO3BOHOUHBIX KUBOTHBIX U UesioBeKa. PyHKI[MY KPOBU. [IbIXaHKe U KPOBb; [IbIXaTe/bHble MTUTMEeHTbI, UX 3HaUeHUe
IJ1s ra3000MeHa. [IpixaTe/ibHbIe IUTMEeHTHI Y
JKUBOTHBIX.

BocnaneHve 1 UMMYHUTET. 3allIUTHbIE PeaKlMH OpraHu3Ma. IMMyHUTeT; OHsATHe 00 OCHOBHBIX THITaX UMMYHHUTETA. DaKTOpPBI,
BAMSIIOIIME HAa (QYHKL[MOHUPOBaHUE IMMYHHOW CHUCTEMbI: 9KOJIOTUUECKOe COCTOSIHHE OKPY>Katolllel cpe/ibl. BUPYCHbIe U MH(EKLIMOHHbIe



3aboseBanus, 30K.

JIaGopaTopHas padoTa

«PaccMaTpuBaHMe M0 MHKPOCKOIIOM Pa3/IMUHbIX
COeJHHUTE/ILHOM TKAHH»

Tema 5. HepBHas TKaHb (3 4.)

3HaueHUe HePBHOW CHCTeMbI KaK I7IaBHOW MHTErpUPYIOLLel CHCTeMbl Halllero OpraHu3Ma.
OneMeHTbI HEPBHOM TKaHW: HeMPOHBI U T/IMabHbIe K/IeTKH. YHHUBepCa/lbHbIN XapakTep pab0Thl HEPBHBIX K/IETOK BCEX OPraHU3MOB U, Kak
CJIeICTBYE, TIPUHLIUTTHAIBHOE CXO/[CTBO CTPOEHUSI HeMPOHOB MO3BOHOUHBIX U OeCITI03BOHOUHBIX KUBOTHBIX.

Me>xHepOHHbIe B3aUMO/IeHCTBUSI; CUHAIChI. VIX TUMBI (XUMUUeCKHe U 37IeKTpUUYecKre), CTPYKTypa U MOJIeKy/isipHble OCHOBHI Iepeiaun
HEPBHBIX UMITy/IbCOB B CMHATCax

['71vs - Ba)KHBIN 3/1EMEHT HEPBHOM CUCTEMBI. YUacTHe TJIMM B 00pa30BaHUM 000/I0U€K HEPBHBIX BOJIOKOH, B 0OMEHHBIX TIpOIieccax B
HEPBHOM TKaHU W HEIoCpeJCTBeHHOM paboTe HeHiPOHOB M CUHATICOB.

PereHepalijusi B HepBHOM cucteMe. PereHepaiivist HepBoB U HelipoHOB. CTBOJIOBBIE K/IETKH B TIEPBHOM CHCTeMe B3POC/IbIX XKUBOTHBIX U
ye/ioBeKa - UICTOUHUK OOHOB/IEHHUS] HEPOHOB.
CoBpeMeHHast MO/ly/IbHast KOHLIETIL[MSI CTPOeHUsI HEPBHBIX [IEeHTPOB B HEPBHOM cHCTeMe MO3BOHOYHBIX U 0eCIT03BOHOUHBIX XKUBOTHBIX.
Mogynb kKak MophodyHKIIMOHATBHBIN O/I0K /TF000T0 HEPBHOTO 1jeHTpa (0T TaHIJIks OPIOIIHOM HEPBHOM 1[eTIOYKH 0eCTI03BOHOUYHBIX YKUBOTHBIX
J10 KOpbI TOJIOBHOT'O MO3ra uesioBekKa).

Koudepenuust «Bo3M0XXHOCTH pereHepaljui HEPBHBIX K/IETOK H 3[I0POBbe YeI0BeKa»
NTtoroeoe TectupoBanue ¢ Uctoab3oBanrem KMIMog OI'D

TeMaTHnueckoe NJIaHUPOBaHHUe

Ne Tema Kon-Bo [IpakTrueckue/ KoHdepeH1uy, 3aiura
YyacoB JlabopaTopHbIe pabOThI ITPOEKTOB, BLICTABKHU
1. O6mas ruTos10rus ( OMoI0rUsA 22 4 3
KJ/I€TKH)
1. KoHuemnuust K1eTOYHOTO CTPOEHUs
2. OCHOBHBIE KOMITOHEHTbI U OPraHOU/IbI 2 1




KJIETOK 2 3YKapuoT.
KnetouHbie MeMOpaHbI
Y HaZiMeMOpaHHbBIN KOMILJIEKC.

KrneTouHble CTPyKTypBbI.

OO1MiA TI/TaH CTPOEHUST KITETOK >KUBBIX

u| 1] N B~
—

’Kvi3HeHHbII LMK/ K/IeTKU. PenpoayKuys
KJIETOK.

Bupychl Kak HeK/ieTouHasi popma >KHU3HU. 2 1

3

4

5. OOMeH BelleCTB B KJIeTOK

6

7

8 DJieMeHTBI TIaTOJIOTUM KJIETKH.

CpaBHuTe/bHasA (3BO/TIOLMIOHHASA) 11 4 1
TUCTOJIOTHA

1 [ToHsiTHE 1
TKaHSIX MHOTOKJIETOUHBIX
OpraHU3MOB.

OnuTenaabHble TKaHU.

MeIieyHbie TKaHU.

W W NN

2
3
4. CoeayHuTe/IbHas1 TKaHb.
5

HepBHast TKaHb.

HUroro: 33 8 4

Buasl aeaTe/1bHOCTH:

JTUIaKTHUeCKast UTpa, SBpUCTHYecKas becefia, cocTaB/ieHHe cxeM, paboTa ¢ JUJaKTHUeCKMMH KapTOuKaMH, 1abopaTopHasi paboTa, TipakTHuecKast
paborta, eMoHCTpalus repbapreB, HaTypPaTbHBIX 00BEKTOB, TIOCTAHOBKA OTBITOB, SKCKYPCHSI, TECTUPOBAHUE.

@®opMbI OpraHu3anii Mo3HaBaTe/IbHOM lesiTe/TbHOCTU: VHVBUya/lbHasl, TlapHasi, TpynnoBasi, ¢poHTanbHast




INPN/IOXXEHUE



KanenjapHo-TemaTHnueckoe njiaHupoBaHHe

Ne | pata | Temsl 3aHsTHSA ®opMbl OpraHvsanu 3HaHus, yMeHUst DopMbl KOHTPOJIS O6opygoBaHysi, 00pa3oBaTe/bHbIE PECYPChI [JomarHee 3ajaHue
o1 JlesTeIbHOCTU YYalL{XCsl
/n
Tema 1. Konnenius Ki1eTouHoro crpoesus (14.)
1. Krnertounoe WnauByayanbHast, pabota 3HaTh: M0JIOKEeHUS Becena Bakrepusi, H(Y30pus U CJIOH KaK TpU
CTpOeHue napax, QpoHTaabHas KJIETOUHOM BapuaHTa KJIeTOYHOU 3BOIOLIUN CocTaBUTb
OpraHu3MOoB TeOpUU; UCTOPHIO CO3AaHUs U 3afaHus [i/1s Tecta o
Pa3BUTHS KJIETOYHON TeOPUH, http://www.school- TeMe.
3aciyru Bupxosa. collection.edu.ru/catalog/ru
Pob oTeyeCcTBEHHBIX br/8f5d7210-86a6-11da-a726-
OHOJIOrOB B IOTIOJTHEHUU U 0800200c9a66/19971/
Pa3BUTHU K/Ie€TOUHOI TEOPUH.
MeTozbl UCC/le/[0BaHNsS
KJIEeTKU.
Ymerts:
Ha3bIBaTh OT/IMYUTE/bHbIE
TIPHU3HAKHU KJIETOK
TIPOKapHoT U
9yKapHuoT, paclio3HaBaTh Ha
pucyHKax u dororpadusx 3Ty
KJIeTKU.
Tema 2. OCHOBHbIE KOMIIOHEHTBI H OPTaHOU/BI K/IeTOK 3yKapuoT. KieTounble MeMOpaHbI M HaAMeMOpaHHbIH KOMILTEKC (2u4)
2. DyKapuoThuecKast ®dpoHTanbHAag, 3HaTh: COBpEMEHHYI0 MO/ie/lb OrtBeThI Ha BOMPOCHI, paboTa ¢ JOP IToBepXHOCTHBIX arnmapaT KJIeTKH Peruts G1on0OrHUecKue
KJIeTKa. VH/VBH/ly abHasl. CTpOeHUsI KJIeTOUHOMH http:/fcior.edu.ru/card/6234 3a/1auul.
Knerounas 3Bpuctuueckas becena c MeMOpaHbl, YHUBepCa/IbHbIHA [poverhnostnyy-apparat-
MeMbOpaHa. 3/71eMeHTaMU JIeKLUH, XapakTep kletki.html
pabota c S0Pio MeMOpaHbI,
TIOHSITHE
HaMeMOPaHHOT0 KOMIL/IeKca.
YMeTsn:
0OBSICHSITE POJTb OENTKOB,
JIMNUZIOB, YT1€BOJOB KaK
CTPYKTYPHBIX 3/1eMEHTOB
MeMOpaHbI, pacrio3HaBaTh Ha
PUCYHKax,
¢dororpadusix
/1a3MaTHYeCcKyr0 MeMOpaHy.
3. Tpancriopt uepe3 JlabopaTopHast pabota Nel. 3Hartb: 0 TpaHcnopre Bemlecte | Otuet o abopatopHoii pabote bronormueckue Mmembpansl, BeInomnuTs 3aaHus

11/1Ia3MdTUYECYI0

«[1na3monus u Ae11a3MOoJIn3

yepe3 MeMOpaHy, MeXaHH3Me

IMPOHULIaeMOCThb



https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F6234
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F6234
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F6234
https://vk.com/away.php?to=http%3A%2F%2Fcollection.edu.ru%2Fcatalog%2Fru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fcollection.edu.ru%2Fcatalog%2Fru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fcollection.edu.ru%2Fcatalog%2Fru&cc_key=

MeMOpaHy

B PACTUTEJ/IBHBIX K/IETKaX

DH/I0 ¥ 3K3011UTO3a, 0CMOCe.

http://www.school-
collection.edu.ru/catalog/ru

Tema 3. KsieTrouHsble CTPYKTYPHI (54)

4. A1p0o,XpOMOCOMBI. (poHTa/bHas, 3Harb: 0cobeHHOCTH XPpOMOCOM U UX CTPOeHHe CTpoeHUe U 3HaueHUe siipa K/IeTKU INoaroToBUTH
WHUBHyasbHast, paboTa B CTPOEeHMsI KJIEeTOYHOIO s/pa: http://fcior.edu.ru/card/5408/ vHbOpMaLHI0 0 KapTax
MaJlbIX B H,E[epHOI‘/‘I 060/10UKH, hromosom:I_ih_stroeniehtmi httgZ//fCiOl‘.EdH.FU/CEle/1333 XpOMOCOM .
rpyIrax KapHoIUIa3Mbl; XPOMaTHH U /stroenie-i-znachenieyadra-
XPOMOCOMBI; AAPBIIIKO. kletki.html
YMeTb: pacrio3HaBaTh S/[po Ha CTpoeHHe KIeTOUHOro spa
PUCYHKax, hoTorpadusx, http://fcior.edu.ru/card/1355
MHKpOMpenaparax KjIeTok 7/stroenie-kletochnogo-yadra.html
pacTeHUl U )KUBOTHBIX;
pacckasblBaTh O 3HaUeHUN
sipa U siflepHBIX CTPYKTYP;
OOBSICHATH OT/IMYHSI Ay TOCOM
0 TIOJIOBBIX XPOMOCOM,
00BSICHATH UX (PYHKIMH.
5. Memb6paHHbIe (poHTaNbHas, 3Harb: 0c06eHHOCTH CTPoeHHs1 | BakHelillMe OpraHoW/bl K/IeTKH Bb11u i MUTOXOHJpUM OaKTepUsAMU 3apucoBaTh OPraHOU/bI
OpraHOoW/Ibl WHAMBHAYanbHasi, paborta B MeMOpaHHBIX OpPraHOW/IOB, https://elementy.ru/nauchno-
MasblX B JByMeMOpaHHebI 1 https://studarium.ru/article/119 populyarnaya biblioteka/433710/Mitokhon
rpyrina oJHOMeMOpaHHbIe drii pomnyat chto oni byli bakteriyami
OpraHOUABIL.
YMeTb: BbIJeSITh
CylleCTBeHHbIe TIPHU3HAKH
CTPOEHUsI OPraHON/IOB;
pasnuyaTh OpPraHou/bl Ha
pPUCYHKax U doTorpadusix,
00BACHATD QYHKLIAM
OpraHoWZIOB B
JKU3He/esITe/IbHOCTH KJIeTOK
6. HemeMmbpaHHbIe Pabora B mapax, MaJbIX 3Hatb: ocobeHHOCTH cTpoeHMsT | BakHeliIre opraHo/b! KJIETKH 3aprcoBaTh OPraHONbI
OpraHOW7BIL. TpyIIax, MHAVBYAYadbHasl, | HeMeMOpaHHBIX OPraHOW/IOB, KJIETKH.
IIurockerner. ¢dhpoHTaNBEHAS YMeTb: BblfIe/IsITh https://studarium.ru/article/119 CocTaBUTh 3a/,aHus 110
OpraHonpbl CyllleCTBeHHbIe TIPU3HaK! TeMe.
CreLj1aabLHoro CTpPOEHUsI OpraHON/IOB;
HasHayueHHsI. pasMyaTh OPraHoOWAbI Ha

pUCYHKax U doTorpadusix;
00BSICHATD QYHKIUH
OpraHOWZIOB KJIeTOK.

3HaTb: 0COOEHHOCTH CTPOEHHS
LIUTOCKeeTa, LIeHTPHOJIH,
MHKPOTPYOOUKH, Oa3ayibHble
TeJbLA, PECHUUKH, )KI'YTHKH.
YMeTb: BbIJIeNSTh



https://studarium.ru/article/119
https://elementy.ru/nauchno-populyarnaya_biblioteka/433710/Mitokhondrii_pomnyat_chto_oni_byli_bakteriyami
https://elementy.ru/nauchno-populyarnaya_biblioteka/433710/Mitokhondrii_pomnyat_chto_oni_byli_bakteriyami
https://elementy.ru/nauchno-populyarnaya_biblioteka/433710/Mitokhondrii_pomnyat_chto_oni_byli_bakteriyami
https://studarium.ru/article/119
http://fcior.edu.ru/card/13557/stroenie-kletochnogo-yadra.html
http://fcior.edu.ru/card/13557/stroenie-kletochnogo-yadra.html
http://fcior.edu.ru/card/1333%0A/stroenie-i-znachenieyadra-%0Akletki.html
http://fcior.edu.ru/card/1333%0A/stroenie-i-znachenieyadra-%0Akletki.html
http://fcior.edu.ru/card/1333%0A/stroenie-i-znachenieyadra-%0Akletki.html
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F5408%2Fhromosomy-ih-stroenie.htmi
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F5408%2Fhromosomy-ih-stroenie.htmi
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fcollection.edu.ru%2Fcatalog%2Fru
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fcollection.edu.ru%2Fcatalog%2Fru

CYIIIeCTBEHHbBIE TIPU3HAKH
CTpOEeHUs yacTei
LUTOCKENeTa; Pas/inyaTh UX
Ha pUCYHKax U ¢ororpadusix;
00BSACHATH QYHKLIUU B
pa3/IMYHbBIX KJIETKaX.

7. Peluenyie 3afanmid TpakTryeckas YMeTh: pemtarh
vactu Bu C
pabora Nel. OroIoruecKre
3ajlauml.
Tema 4. O01Mii I/IaH CTPOEHHUs K/IeTOK JXMBBIX OPraHHu3MOB (2u)
8. ITpokaproTHyecKast Pabora B napax 3HaTh: BakTepra/ibHBIE KJIETKH KoHnctpykTop 6aKkTepHanbHOM KIeTKH 3apucoBath
i N . .
KJ/IeTKa. 5 . https://studarium.ru/article/140 https://www.azbyka.kz/urok-konstruktor- TIPOKAapHUOTHYEKKYIO
Bakrepuu: MaJIbIX Tpymifax, BOSDyAnTENEH stroenie-rastitelnoy-zhivotnoy-i- KJIETKY.
0C0OEeHHOCTH WHAUBU/yaIbHas, 3abonepannii bakterialnoy-kletok
CTpOeHUA 1 ¢hpoHTaNMBHAS yesioBeKa U
JKU3HEIESITIbHOCTH.
Ha3bIBaTh Mephbl
NpOQUIAKTHKH.
YMeTb: BbIfIeISITh
CylleCTBeHHbIe
TIpY3HAKU U
OOBSCHATD
CTpOeHue U
3HaueHue
OakTepuii;
pacrno3HaBaTh Ha
pPUCYHKax
6aKTepHanbHy0
KJIETKY.
9. JKuBoTHas . Becepa. OcobeHHOCTH CTPOeHHUs TPUOHOM KITeTKH BbINoMHUTE pUCYHOK
) Pabora B napax, 3HaThb: ! p P pucy’
pacTuTesnbHas , 5 KJIETOK.
rpubHasi KJeTKa. MaJIbIX IpyMax, 0CODEHHOCTH http:/fcior.edu.ru/card/1128
Teopuu WHAVBU/ya/IbHas, CTPOEHMS K/IETOK losobennosti-stroeniva-
MIPOMCXOXKIEHUSL (pOHTa/BHA. IpejcTaBuTeNeit gribnoy-kletki.html

KJ/IETOK 3YKapuOT.

Pas/IMYHbIX LIapCTB

>KUBOM

TIPUPOJB];

KOHCTpYKTOp CTpOeHUst TPUOHOM,
pacTUTeNbHOMN, )KUBOTHOU K/IETKU

http:/fcior.edu.ru/search.pa



https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fsearch.pa
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F1128
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F1128
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F1128
https://www.azbyka.kz/urok-konstruktor-stroenie-rastitelnoy-zhivotnoy-i-bakterialnoy-kletok
https://www.azbyka.kz/urok-konstruktor-stroenie-rastitelnoy-zhivotnoy-i-bakterialnoy-kletok
https://www.azbyka.kz/urok-konstruktor-stroenie-rastitelnoy-zhivotnoy-i-bakterialnoy-kletok
https://studarium.ru/article/140

TeOpUHN
MIPOUCXOXKAEHHUS
3YKapuoTHUeCKou
KJIeTKU U eé
3BOJIIOLMIO.
YMeTsb:
pacro3HaBaTh Ha
PHCYHKaXx,
¢dororpadusx,
MHUKpOIIperapaTax
)KUBOTHYIO,
PaCTUTeJbHYIO,
rpUOHYIO KJIETKH,
CpPaBHUBATh,
COIIOCTaBJISITh,
BBISIB/ISITh Y€PThI
CXO[CTBA U
pas/Inums 3TUX

KJIETOK.

ge?phrase=%D1%81%D1%
82%D1%80%D0%BE%DO

%B5%D0%BD%D0%B8%
D0%B5+%D0%BA%D0%

Tema 5. O6MeH BeliecTB B KieTke (54)

10.

Tunbl 06MeHa
BeIIEeCTB.

ABTOTpOdEI U
reTepoTpohl.

Pabora B mapax,
MasbIX IpyInax,
UH/MBUYyabHas,

¢poHTanbHas.

3HaTh: CyLJHOCTb
nporjecca obMeHa
BEILeCTB,
ACCUMUJISILIVY 1
JVICHIMIJITTSILIVY;
OT/INUUS B MUTaHUN
aBToTpodod U
retepoTpodod.
YmeTs:
OTIpe/IeNTUTh
ToHsITHE «0OMeH
BelecTs»,
yCTaHaB/IUBATh

pasinyue TOHATUH

OTBeThl Ha BONPOCHI

NHTepakTyBHas cxema
«00OMeH BeIrecTB»

http://school-collection.edu.ru/catalog/res/

387bfla3-ec72-4b52-9f89-48fcfcb38811/?

from=70195356-7ca4-4b47-a93d-
71fc60f5b86e&

Pa6oTa ¢ TepMHHAMH .



http://school-collection.edu.ru/catalog/res/387bf1a3-ec72-4b52-9f89-48fcfcb38811/?from=70195356-7ca4-4b47-a93d-71fc60f5b86e&
http://school-collection.edu.ru/catalog/res/387bf1a3-ec72-4b52-9f89-48fcfcb38811/?from=70195356-7ca4-4b47-a93d-71fc60f5b86e&
http://school-collection.edu.ru/catalog/res/387bf1a3-ec72-4b52-9f89-48fcfcb38811/?from=70195356-7ca4-4b47-a93d-71fc60f5b86e&
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fsearch.pa
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fsearch.pa

«aCCUMUWJISILUS 1
«AACCUMUTISLUS»,
XapaKTepu30BaTh
CpaBHUBATh POJIb
ACCUMUJISILIVY 1
JUCCUMUISILIUY B
JKU3HU KJIeTKH,
Jie/1aTh BBIBO/BI HA

OCHOB€ CpDABHEHHA.

11.

JlpIXaHue, TUIIbI
JIbIXaHUS.

Pabora B mapax,
MaJIbIX TpyTIrax,
VH/IUBHIya/TbHas,

¢hpoHTabHAs.

3HaTb: OT/IUYMS
aspobHoro u
aHa’pobHOro THUra
[BIXaHUS, U3 KaKUX
3TarnoB
CKJIa/IbIBAETCSt
[IIbIXaHUe,
CYLHOCTb
K/IETOYHOTO
[IbIXaHUs1 a3po0oB.
YMeTb: 00BSICHSITE
posib AT® Kak
YHHBEpCanbHOTO
TepeHoCcYrKa u
HAKOTIUTEJISt
SHEpIUy;
XapaKTepHh30BaTh
SHEPreTHUYecKoe
3HaueHre obMeHa
BEIIECTB ISt
KJIETKH U
opraHu3sma.
CpaBHUBaTh
CTajIv KJIETOYHOIO

AbIXaHUA U [1e/1aTh

OHepreTHuecKuii 0OMeH
http://fcior.

edu.ru/card/ 7868/energ eticheskiv-
obmen-v-

kletke.html

OHepreTuueckuii 0OMeH B K/IeTKe

http:/fcior.edu.ru/card/4572

/energeticheskiv-obmen-v-
kletke.html

OHepreTUUeCKuit U TIaCTUUeCKUH 00MeH

http://fcior.edu.ru/card/9340
lenergeticheskiy-i-

plasticheskiv-obmen-
veshestv.html

Pabora c D0OP



https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F9340
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F9340
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F9340
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F4572
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F4572
https://vk.com/away.php?utf=1&to=http%3A%2F%2Ffcior.edu.ru%2Fcard%2F4572
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fedu.ru%2Fcard%2F
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fedu.ru%2Fcard%2F
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fedu.ru%2Fcard%2F

BbIBOJbI.

12. doTocHHTe3 Pa6ora B napax, 3HaTh: Pa6ora c 0P CxemMa ¢oTocuHTe3a . . CocraB/ieHre OIIOPHOTO
5 https://www.yaklass.ru/p/biologia/9-klass/ KOHCIIeKTa.
MaJIbIX IpyMrax, 0CODEHHOCTH vnutrikletochnye-biokhimicheskie-reaktcii-
VH/IUBU/Tya/TbHas, CTPOEHUSt 16037/avtotrofnoe-i-geterotrofnoe-pitanie-
(poHTaNBHas. XJIOPOILIACTOB, kletki-fotosintez-17332/re-29291d59-c9df-
49eb-ae85-41d8cb1f2327
SBOJTIOLUIO
T/1aCTH], 3 —-D mogenb xopodusiia
x7opoduITa, https://www.istockphoto.com/ru/
BEKTODHas1/X10poGhH/II-a-MoJIeKyJI1a-
CTa[uu )
XJ1I0poduUIa-3T0-POTOCUHTETHUECKUIA-
orocunTesa. [UTMEHT-KCTI0Nb3YeMbIi-B-gm 1311326462~
YMeThb: onpefieniiTh 400461364
TIOHSATHE
«(oTocuHTE3”,
CpaBHUBATh pa3Hble
cTafuu
¢dorocuHTeE3a M
ZlesiaTh BBIBO/IBI HA
OCHOBE CpaBHEHUS,
XapaKTepu30BaTh
3HaueHHe
dbotocuHTe3a 1711
pacTUTebHOU
KJIETKH U
OpraHu3MOB.
13. BuocunTe3 6enka BuocunTes Gesika CxeMma mpoljecca perimKalym. CocTaB/ieHHe OTTIOPHOTO

Pabora B mapax,
MaJIbIX TpyTIrax,
WH/UBH/YyalbHas,

(hpoHTabHAs.

3HaTh: MATPUUHBIA XapakTep
peakiuu 6rocuHTe3a 6erka,
ponb THK, AT®,
pasnnunblx BUo0B PHK,
prubOCOM B TpoLecce
6rocuHTe3a besika;
3Tarbl OUOCHUHTE3a:
TPAHCKPUIILHIO,
TPAHC/ISLINIO;
(hepMeHTaTUBHBIM

https://externat.foxford.ru/polezno-
znat/wiki-biologiya-biosintez-belka

https://biokhimija.ru/matrichnye-
biosintezy/eplikacija-dnk-enzyme.html

CxeMa TPaHCKPUIILWY U TPAHCIISILIUK
https://studarium.ru/article/121

KOHCIIEKTa



https://studarium.ru/article/121
https://biokhimija.ru/matrichnye-biosintezy/eplikacija-dnk-enzyme.html
https://biokhimija.ru/matrichnye-biosintezy/eplikacija-dnk-enzyme.html
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka
https://externat.foxford.ru/polezno-znat/wiki-biologiya-biosintez-belka
https://www.istockphoto.com/ru/%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F/%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB-%D0%B0-%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0-%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB%D0%B0-%D1%8D%D1%82%D0%BE-%D1%84%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-%D0%BF%D0%B8%D0%B3%D0%BC%D0%B5%D0%BD%D1%82-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D1%83%D0%B5%D0%BC%D1%8B%D0%B9-%D0%B2-gm1311326462-400461364
https://www.istockphoto.com/ru/%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F/%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB-%D0%B0-%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0-%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB%D0%B0-%D1%8D%D1%82%D0%BE-%D1%84%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-%D0%BF%D0%B8%D0%B3%D0%BC%D0%B5%D0%BD%D1%82-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D1%83%D0%B5%D0%BC%D1%8B%D0%B9-%D0%B2-gm1311326462-400461364
https://www.istockphoto.com/ru/%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B0%D1%8F/%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB-%D0%B0-%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0-%D1%85%D0%BB%D0%BE%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D0%BB%D0%B0-%D1%8D%D1%82%D0%BE-%D1%84%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-%D0%BF%D0%B8%D0%B3%D0%BC%D0%B5%D0%BD%D1%82-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D1%83%D0%B5%D0%BC%D1%8B%D0%B9-%D0%B2-gm1311326462-400461364
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/avtotrofnoe-i-geterotrofnoe-pitanie-kletki-fotosintez-17332/re-29291d59-c9df-49eb-ae85-41d8cb1f2327

XapakTep peakLHii
buocuHTe3a.

YMeTs: onpefensaTh
MoHATHE «OMOoCUHTE3
OeJika»; BBIJEIATh U
Ha3bIBaTh OCHOBHEIX
YUYaCTHUKOB
OuocuHTe3a Oesika B
KJIeTKe; pa3/uuaTh 1
XapaKTepU30BaTh
3Tankl OMOCHHTEe3a
OeJika B K/IeTKe,

14.

Perienue 3agaHuii
yactu C u B KMos
oro.

WHAUBUyaJTbHas,

¢hpoHTabHAs.

YmeTs: NPpUMEHATH
TeopeTHhUeCKre 3HaHus ITpUu

pelueHuu TectoB OI'D.

Tema 6. JKu3HeHHbIe I

KJI KJIeTKH. Penpoaykijus K1eTok .(54)

15.

TTonsitue o
JKU3HEHHOM LIUKJIe
K/IeTOK.

Pabora B napax,
MaJIbIX TpyIITax,
VH/UBH/Iy a/TbHas,

¢hpoHTaNbHAs.

3HaTh: K/IFOUeBbIe MOHATHUS-
>KW3HEHHbBIN LUK,
vHTepdasa, poab uHTepdasbl
B )KU3HEHHOM IIUKIIE,
MPOJO/KUTENbHOCTh

JKM3HEHHOI'O IUK/Ia.

YMeTb: XapakTepu3oBaTh
3HaueHHe Pa3MHOKeHUs
KJIETKH; 00BACHATD
MeXaHWU3M pacIpe/iesieHust
Hac/eICTBEHHOTO MaTeprana
Me>KZly ABYMSI J0UePHIUMU
KJIeTKaMH; Ha3bIBaTh U
XapaKkTepu30BaTh CTaJUu

KJ/IETOUYHOI'O LIKK/Ia.

Becena.

JKV3HEHHBIN UK/ K/TETKH
https://studarium.ru/article/122

CoCTaBUTH TECThI

16.

Murto3, ha3bl,
3HaYeHHe

JlabopaTopHast

3HaTh: OMOIOrMUECKOe

JKvi3HeHHBIN LMK/ KJIeTKA. MuTo3

https://externat.foxford.ru/polezno-

Muro3

https://maximumtest.ru/uchebnik/11-klass/

3apucoBath (a3bl MUTO3a



https://maximumtest.ru/uchebnik/11-klass/biologiya/mitoz
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz
https://studarium.ru/article/122

pabora Ne2
«MHUTO3 B
KJIeTKaX KOHYMKa

KOpelIIIKa JTyKa»

3HayeHHe MUTO3a /11 pocTa
opraHusma, pereHeparuu,
po6JIeHusT 3Ur0Thl; CTaUN

MHTO3a, UX 0COOEHHOCTH.

YMeTh: HabIIOATh,
OIHMCHIBaTh, 3aPUCOBLIBATH
[eJISIIeCsT KIIeTKU 110
TOTOBBIM MHKpOTIpernapaTam,
(buKCHpOBaThL Pe3yJbTaThl
HabJIF0IeHYs,

(hopMyIMpOBaTH BBIBOZRBL.

znat/wiki-biologiya-delenie-kletki-
mitoz-mejoz

biologiya/mitoz

17. Metio3, da3sl, Pa6oTa B napax, 3HaTh: 0COBEHHOCTH Meiio3a Metios Meli03 IpaKkTHKa Pa6ora ¢ 30P
3HaueHHe https://foxford.ru/wiki/biologiva/
Ma/lbIX rpyrinax, KaK CTajuu TaMETOreHesa, meyoz-i-ego-biologicheskoe-znachenie | https:/bio-oge.sdamgia.ru/search?
WHJVBUAYaNbHasl, KOHBIOTaL{1I0, KPOCCHHIOBEP search=mei103
(poHTanbHas. Y ero 3HaueHue,
obpa3oBaHute TaryIoUJHbIX
ramer.
YMeTh: XapaKTepru30BaTh U
CpaBHUBATh MIEPBOE U BTOPOE
JlefleHe Melio3a , ienaThb
BBIBO/ZIbl. AHA/IM3UPOBATD U
OL|eHUBATh OMOJIOTUUECKYTO
poJib Meiio3a.
18. CraiuoHapHble U 3HaTh: 0COGEHHOCTU U Becepa. Kretku a1 peMoHTa BbInosHUTL PUCYHKY 110

KaMmbuasibHEIe
KJIETOUHbI®
CUCTEMEI.
CTBOJIOBEIE K/IETKH
Y UX 3HaueHue.

Pabora B mapax,
MasibIX IpyImnax,
UH/MBUYya/bHasl,

(poHTabHAs.

3HaueHue
obpa3oBarenbHON TKaH!
pacTeHUi, TIOHSITHE O
TIePBUYHBIX M BTOPUYHBIX
MepUCcTeMax; o
CTBOJIOBBIX

KJIeTKax
MJTEKOTTUTAIOIINX U
yesoBeKa B TOM uucie; 06

TKaHel
http:www.schoolcollection.edu.ru/catal

ogrubr8f5d7210-86a6-11daa726-
0800200¢966/19971/

teMme. [loaroroBka K

3dlluTe IIPOEKTa.



https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.schoolcollection.edu.ru%2Fcatalogrubr8f5d7210-86a6-11daa726-0800200c966%2F19971%2F
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.schoolcollection.edu.ru%2Fcatalogrubr8f5d7210-86a6-11daa726-0800200c966%2F19971%2F
https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.schoolcollection.edu.ru%2Fcatalogrubr8f5d7210-86a6-11daa726-0800200c966%2F19971%2F
https://bio-oge.sdamgia.ru/search?search=%D0%BC%D0%B5%D0%B9%D0%BE%D0%B7
https://bio-oge.sdamgia.ru/search?search=%D0%BC%D0%B5%D0%B9%D0%BE%D0%B7
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://foxford.ru/wiki/biologiya/meyoz-i-ego-biologicheskoe-znachenie
https://maximumtest.ru/uchebnik/11-klass/biologiya/mitoz
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz
https://externat.foxford.ru/polezno-znat/wiki-biologiya-delenie-kletki-mitoz-mejoz

HCCIIeIOBaHMSIX
CTBOJIOBBIX

K/IETOK Y 3HAUEHHH 3TOU
paboTHL

YmeTs:

JlaBaTh

XapaKTePUCTUKY
obpa3zoBaTe/ibHbIM
TKaHsIM;

pacrio3HaeaTh UX Ha
TabmIax,

PUCYHKAX;

00BLACHATE

Ba)KHOCTh

WCCIIeZIOBaHUSI CTBOJIOBBIX
KJIETOK JIJIS1 M€ JULIAHEI,
/IS TPAHCTUIAaHTOJIOT K.

19.

3aiuTa poekToB
«300pOBbE K/IeTKHU-
3/10pOBbe
OpraHusMa»,
«CTBOJIOBBIE K/IETKH
Y pobieMbl
pereHepayu
OpraHOB YesioBeKa»

3amura

ITPOEKTOB

3HaTb:

TeopeTUyeCcKuit
Martepuai,
W3JI0)KEeHHBIM B TIPOEKTaXx.
Y merts:

a/IeKBaTHO
WICII0/Tb30BaTh
peueBble CPe/CTBA MPU
3aIMTe MPOEeKTa,
TpeoOpa3oBLIBATh
pa3/MuHble 3HaKU U
UKT npu

CHIMBOJIBI, TPUMEHSITh
MOJrOTOBKE

3alIMTa MPOEKTOB,
yuebHoe
OpraHM30BbIBATh

OTBeThI HA BOTIPOCHI OTIIIOHEHTOB.

Pabora c Tecramu.




COTPYIHUYECTBO C
OZIHOKJ/IACCHUKaMH B X0/ie
paboThI HaJ/l IPOEKTaMHU.

Tema 7. Bupychl Ka

K HeKJIeTouHasi hopma xu3Hu (2u)

20.

CTpoeHye U TUIBI
BUpYC

Pabora B mapax,
MaJIbIX TpyIax,
WUHJWBHUYaNbHasl,

(poHTanbHas.

3Hathb:

0Cc0OEHHOCTH BUPYCOB
KaK HEK/IeTOUHBIX
CHUCTEeM, CTPOeHUe
BUpHOHA U bakTeprodara,
0cobeHHOCTH reHOMa
BUPYCOB, 0COOEHHOCTH
JKU3HEHHOT0 1JUK/Ia
BHpYyCa Kak

00/IMTaTHOTO Mapaswra.
YMeTb: onuCkIBaTh
TIPOsIB/IEHHE
cnelUIHOCTH
JleMCTBHS BUpyCa Kak
00/IraTHOrO
BHYTPUKJIETOYHOT'O
rapasura:
XapaKTepru30BaTh
MeXaHU3M pa3MHOXXEHHUST
BUPYCOB:CHHTE3
HYKJIEMHOBBIX KHCJIOT,
OenKoB Karcuja U cbopka
BUPHOHOB, OCYLIECTBJISITh
CaMOCTOSATe/IbHBII MOMCK
nHbopMaLK 0
JKI3HEHHOM LFKJIe
orpe/ie/ieHHbIX BUPYCOB
Ha OCHOBe aHajM3a CXeM
Y PUCYHKOB B yueOHUKE,
30P

HeknerouHast popma )KU3HU - BUPYChI

https://foxford.ru/wiki/biologiya/virusy-
nekletochnaya-forma-zhizni

Bupycbl — HeK/leTouHast opMa >KU3HU

https://interneturok.ru/lesson/biology/
10-klass/bosnovy-citologii-b/
nekletochnye-formy-zhizni-virusy-i-
bakteriofagi?

utm_source=yandex&utm medium=cp
c&utm campaign=72136850&utm_con

tent=14629084054&utm term=&yclid
=15152055440194404351

IIpocTeie BUpyChI

https://moluch.ru/young/archive/
68/3746/

HO,E[FOTOBKEI TPOEKTOB.



https://moluch.ru/young/archive/68/3746/
https://moluch.ru/young/archive/68/3746/
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15152055440194404351
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15152055440194404351
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi?utm_source=yandex&utm_medium=cpc&utm_campaign=72136850&utm_content=14629084054&utm_term=&yclid=15152055440194404351
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni

21.

Bupyconorus:
npo6eMmsl,
JIOCTYDKEHHS,
perIeHysl.

3amura

ITPOEKTOB

3HaTh: UCTOPUIO
OTKPBLITHA U U3yUeHUA
BUPYCOB, [IOCTH)KEHUSI
OTeuyeCTBEHHBIX
BHPYCOJIOrOB, MPO6/IeMbl
BHPYCOJIOTMH Ha
COBPEMEHHOM 3Tare
PasBUTHS HAyKHU.

YMeTb: rpaMOTHO
n3saraTb WHGOPMALUIO O
npobiemax u
JIOCTYDKEHUSIX
BHPYCOJIOTUH; a[jeKBaTHO
WICTI0/1b30BaTh peyeBble
CpeZiCTBa TNIPH 3allyTe
TIPOEKTa,
npeo6pa3oBbIBaTh
pasyiMuHble 3HaKU U
CHIMBOJIBI, TPUMEHSITh
UKT nipu noAroToske u
3allTe NPOEKTOB,
OpraHU30BbIBaTh YueOHOe
COTPYJHUYECTBO C
OJJHOK/TaCCHUKaMH B XOfie
paboThI HaZl IPOEKTaMH.

OTBeThI HA BOTIPOCHI OTIIIOHEHTOB

Bupychbl ¥ MeXaHH3MbI BUPYCHBIX
3ab0/1eBaHMIA
https://foxford.ru/wiki/biologiya/virusy-

Pabora c D0P

Tema 8. J1emeHTHI IaT0/10rMM KjaeTKH (14)

22,

TIprunHbI
MOC/IeICTBUS
MaTO/IOrUi KIETKU.

WHIWBUZYaNbHasl,
(poHTanbHas.
3BpucTUUecKas
becenia c
3/1eMeHTaM1

JIEKLVN.

3HaTb: 0 IPUUMHAX
[1aTOJIOTHI K/IETKH,
B/IMSIHUM TUX TPOL[ECCOB
Ha OpraHu3M B Iie/IoM, O
COBPEMEHHBIX
WCCJIe[IOBAHUAX U
JIOCTKEeHHUsIX B 00/1acTu

OTBeThI Ha BOIIPOCHI

I/ICHEJ'IEHI/IE KJ/IETKH

https://www.liveinternet.ru/users/
4947144/post360960391

Pab6oTa o Borpocam
TecTa.



https://www.liveinternet.ru/users/4947144/post360960391
https://www.liveinternet.ru/users/4947144/post360960391
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni

OQUTOJIOTHH.

YMeTh: fathb
XapaKTePUCTUKY U
K/1acCU(pUKaL1I0 PUYKH,
BBI3BIBAIOIIUX T1aTOJIOTUU
KJIETOK: yMeTh
aHaM3MPOBaTh,
CpaBHUBATb,
COTIOCTaBJISATh
MHGOPMALIUIO U [Ie/1aTh
Ha OCHOBeE 3TOT'O BBIBOZbI
0 pa3BUTUHU
TaTOOTUYeCKUX
VM3MeHeHUN U UX
TIOC/Te/ICTBHSX.

Pazpen 2. CpaBHMTe/IbHAsA ( S3BO/TIONHMOHHAsSA) rucTosiorus (11u)

Tema 1. IlonaTHEe TKaH

SIX MHOTOKJIETOUHBIX Opranu3MoB (1u)

23.

TToHsTHE U TUTIBI
TKaHeln

Pabora B mapax,
MaJIbIX TpyTIrax,
WH/UBH/YyalbHas,

(hpoHTabHAs.

3HaTb: TIOHSTHE «TKaHb»,
THIbI TKaHel )KUBOTHBIX
1 pacteHuii. Teoputo
«3BOJTIOLIUOHHOMN
[TMHaMHKH TKaHEeBBIX
CUCTeM» aKafleMuKa
A.A.3aBap31Ha:0CHOBHBIE
TIOJIO’KEHHUS.

YMeTh: faBaTh
orpejesieHye MIOHATUIO
TKaHb, U3y4aTh
MUKPOCKOIHUYECKoe
CTpOeHHe TKaHeH,
CpaBHUBATh pa3/UYHbIe
TUNBI U BUJBI TKaHeH U
JlesiaTb BBIBO/IBI HA
OCHOBe CpaBHEHMS],

Tkanu paCTeHI/II‘/JI U )XUBOTHBIX

https://foxford.ru/wiki/biologiya/tkani-
zhivotnyh

W3 eqMHCTBEHHOM KJ/IETKH

http://nauka21vek.ru/archives/55371

KieTku ¥ TKaHU

https://sitekid.ru/biologiya/anatomiya/

kletki i tkani.html

CrtpyKTypa opraHu3aryuv

MHOT'OK/IETOYHBIX OPrdHHU3MOB

https://itest.kz/ru/ent/biologiya/6-klass/
lecture/stroenie-mnogokletochnyh-
organizmov-i-ih-zhiznedeyatelnost

Pa6ora c 0P



https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
http://nauka21vek.ru/archives/55371
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh
https://foxford.ru/wiki/biologiya/tkani-zhivotnyh

YCTdHaBJ/IMBATb
COOTBETCTBUE MEXIY
CTpOeHHWEM TKaHU U
BBITIO/THA€MBIMHA

GbyHKIUAMHE.

Tema 2.JnuTeHMaIbHbIE TKaHHU (2 1)

24. Ocobenroctu JlaGoparopHast 3HaTh: MOHSATHe «TKaHb», | OPOPMIeHHe pesynbTaToB OnuTe/abHele TKaH! BBINOMHUTE PHCYHKH
BUZIBI STIATETHS. paGora T TKAHEH KIBOTHEIX 71abopaTOPHBIX MCCIIE0BaHHII https://studarium.ru/article/77 TKaHeil.
Ne3»paccmaTpus Y pacTeHui.
aHue pasHeIX YMeTh: aBaTh
BU/I0B orpe/ie/ieHHe TIOHSTHIO
SIHUTE/HATBHOM TKaHb, N3yUaTh
TKaHU TIo7, MHKPOCKOIHYECKOoe
MHKPOCKOTIOM» CTpOEHHE STTUTeTHATbHON
TKaHU U [ie/1aTh BBIBOABI
Ha OCHOBe CPaBHEHUSI:
yCTaHaB/IMBaTh
COOTBETCTBUE MEXAY
CTPOEHHEeM TKaHHU U
BBITNOJTHSEMBIMU
GbyHKIUAMHY.
25. IToxkpoBHBIe U TxaHu >KUBOTHBIX Knetku u TKaHU Pa6ora ¢ 30P

KUIIIeUHbIe
STUTE/THH.
OBOTIOLUSA
3MUTEeNATLHON
TKaHU.

Pab6oTa B mapax,
MasibIX TpyTINax,
UH/MBU/ya/bHas,

¢poHTanbHas.

3HaTh: 0COOEHHOCTH
MTOKPOBHBIX UTE/INEB,
SBOJTFOLIHIO
SIUTEeINAbHON TKaH!

YMeTb: 1aBaTh
orpe/ie/ieHHe TIOHSTHIO
TKaHb: U3yuyaTh
MUKDPOCKOTINUeCKoe
CTpOeHHe TKaHel:
CpaBHUBATh MTOKPOBHbBIE U
KUILIeYHbIe STUTESTUU U
JleniaTh BbIBOZbI Ha

https://biology.su/zoology/tissue

https://sitekid.ru/biologiva/anatomiya/

kletki i tkani.html
CTpyKTypa OpraHu3aliu

MHOT'OKJ/IETOYHBIX OPrdaHM3MOB

https://itest.kz/ru/ent/biologiya/6-klass/
lecture/stroenie-mnogokletochnyh-
organizmov-i-ih-zhiznedeyatelnost



https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://biology.su/zoology/tissue
https://studarium.ru/article/77

OCHOBe CpPaBHEHHUSI:
yCTaHaB/IMBaTh
COOTBETCTBUE MEXY
CTPOEHUEM TKaHU U
BBITIOTHAEMBIMHU
byHKUIMAMY,
XapaKTepU30BaTh
TIPUUKHBI TTOSIBJIEHUS U
3Tarlbl SBOJTFOINN
3MUTeNaNnbHON TKaHH.

Tema 3. MbleyHble TKaHH (24)

26. Buzpb! MplieyHon JlaGopatopHast 3HaTh: 0COGEHHOCTH 0(16)0]:)MJ'IEHI/IG pesy/IbTaTos KneTtku v TKaHU pabota c S0P
TKaHHU o J1Ia0OPAaTOPHABIX UCC/IeI0BAHUHN . i i i i i
noaBOHyqumx ; paota Nod MBIIIEUHOH TKAHH, BHBI paTop it https._//.suekld..ru/blologlya/anatomlya/

5 MBILICUHON TKAHIL 1X kletki i tkani.html
. «pacCMaTpuBaHU
€CIMO03BOHOYHBIX p P o CTpyKTypa OpraHu3aLuu
e OT/IMHHA 1 CBOMCTBA. MHOTOK/TIeTOUHbIX OPTaHHU3MOB
MUKpOTIPEnaparo YMeTb: u3yuatb
B MBILIEYHOI MHUKPOCKOITHUECKOe htt s://1test.kz'/ru/ent/blolo iva/6-klass/
TKAHH 10 lecture/stroenie-mnogokletochnyh-
il CTPOEeHUe MbIIIeUHBIX . . .
. organizmov-i-ih-zhiznedeyatelnost
MHKPOCKOTIOM> . TKaHel: CpaBHUBAaTh
pa3uyHbIe BUJBI
MBIIIIeYHBIX TKAaHEH U
JleniaTh BbIBOZIbI Ha
OCHOBe CpPaBHEHUSI:
pa3nyaTh Ha PUCYHKAX
TKaHU YesioBeKa 1
>KUBOTHBIX, OOBSICHSTD
0COOEHHOCTH MBIIIIEUHOMH
TKAHU TTO3BOHOYHBIX U
6eCII03BOHOYHBIX
>KUBOTHBIX.

27. MexaHHsMLi Pabora B mapax, 3HATE: 0COGEHHOCTH Pa6ota c 0P KJ1eTKH ¥ TKaHU Pa6ora co cxemamu u
COKpallleHnu"u . i i i i i NCYHKaMU.
MHL[I’JELEHOFO MA/TBIX IpYIIIAX, MMKPOCKOIHUECKOTo https..//.51tek1d..ru/blologlya/anatormya/ pucy

kletki i tkani.html
BOJIOKHA. UHMBUya/lbHas, CTPOEHUSI MBIIIIeUHOTO

(poHTaIbHAS.

BOJIOKHA 1 MeXdHH3Me

CTpyKTypa OpraHu3saLiu



https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html

COKpall|eHUM, 0
peryJisiliuy CoKpalleHUi
MBIILIEYHOT'0 BOJIOKHA B
opraHusme.

YMeTb: 00BSCHITD MPU
MOMOLIIA CXEM U
PUCYHKOB MEXaHU3M
MBILIEUHbIX COKpAILleHHUH,
pacrio3HaBath Cpeau
MUKDOIIPEapaToB BHU/IbI
MBIILIEUHOU TKaHH,
HCIIO/Ib30BAaTh pa3/nuHbIe
HCTOUHMKM UH(OPMALIN
TSI TIOWCKA MELIIOYHOT0
BOJIOKHA ¥ 3BOJTIOIIAH
MBILIEYHOH TKaHU.

MHOT' OKJIETOYHBIX OPraHU3MOB

https://itest.kz/ru/ent/biologiya/6-klass/
lecture/stroenie-mnogokletochnyh-
organizmov-i-ih-zhiznedeyatelnost

Tema 4. Co

eAMHUTe/IbHasi TKaHb (34)

28.

Bupbt
COe/IMHUTEeIbHON
TKaHHU.

JlabopaTopHast
pabota Ne5
«paccMaTpyBaHU
e noj,
MHKPOCKOIIOM
MMKpOIIperapaTo
B Pa3/IM4HbIX
BUJIOB
COoeJMHUTETbHON

TKaHW»

3HaTh: 0COOEHHOCTH
CTpPOEHUsI
COeTUHUTETLHON

TKaHU ,BU/IbI
COeIMHUTE/TLHON TKaHU.

YMeTsb: u3yyatb
MHKDPOCKOIHNYecKoe
CTpoeHre
COeIMHUTEJTBHBIX TKaHeH,
CpaBHUBATh pa3/UYHbIe
BU/IbI TKaHel U fleaThb
BBIBO/IbI HA OCHOBE
CpaBHeHWS,
yCTaHaB/IMBaTh
COOTBETCTBUE MeXIy
CTpOEeHHEeM TKaHU U
BBINO/HeMbIMU

Otuer 0 1a6OpaTOPHBIX
UCC/Ie[JOBaHHUSIX.

KieTku ¥ TKaHU
https://sitekid.ru/biologiva/anatomiya/
kletki i tkani.html

CTpyKTypa opraHusanuu
MHOT'OK/IETOUHBIX OPraHU3MOB

https://itest.kz/ru/ent/biologiya/6-klass/
organizmov-i-ih-zhiznedeyatelnost
COeIMHUTE/IbHBIE TKAHU

https://studarium.ru/article/78

Pabora c D0OP



https://studarium.ru/article/78
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://sitekid.ru/biologiya/anatomiya/kletki_i_tkani.html
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost
https://itest.kz/ru/ent/biologiya/6-klass/lecture/stroenie-mnogokletochnyh-organizmov-i-ih-zhiznedeyatelnost

GbyHKIMAMHY,
pacrio3HaBaTh Ha
PUCYHKaXx M Tabiumiax
BU/IbI COeAMHUTETbHOM
TKaHH.

29.

Kpogs.
JpIXaTe/bHble
MUTMEHTBI, UX
3BOJTFOLIUSL.

Pab6orTa B mapax,
MaJlbIX Irpynrnax,
UH/MBU/ya/IbHas],

(poHTanbHAas.

3HaThb: 3/1IeMeHTbl KPOBU
MO3BOHOYHBIX KUBOTHBIX
1 uejioBeKa, QyHKLIH
KPOBH, JIbIXaTe/IbHbIE
[IMTMEHTBI, UX 3HAYEHUE
15 Ta3000MeHa,
[IbIXaTe/IbHbIe TTUIMEHThI
y JKUBOTHBIX.

YMeTb: pacro3HaBaTh Ha
MUKPOIIPErapaTax KpoBb
YyejioBeKa U >KMBOTHHIX,
pasHble BU/IbI
(OpPMEHHBIX 3/IEMEHTOB
KpPOBH, COTIOCTAaBJ/IATH
0COOEHHOCTH CTPOEHUs
3JIEMEHTOB KPOBH C
BBITOTHAEMBIMU
GYHKLMSMY; 00BSICHATD
3HaUeHHe AbIXaTe/IbHbIX
TMUrMEHTOB, TIPUYKUHBI UX
TIOSIB/IEHUST U SBOJTOLHIO.

OTBeTsl Ha BOMPOCEHL.
Perennie kpoccsopza.

@dopmMeHHbIe 3/1IeMeHThI KPOBU
https://studarium.ru/article/92

OTBeTbl Ha BOIIPOCHIL.

30.

NmMmynurer.
®DakTopsl,
B/IMAOLIME HAa
HMMYHHYIO CUCTEMY.

Pabora B mapax,
MaJIbIX TpyTIrax,
WH/UBH/YyalbHas,

(hpoHTabHAs.

3HaTb: MOHSATHUS
«BOCIMA/IeHHe» U
«UMMYHHUTET», 3alUTHbIE
peaKIuy OpraHu3Ma,
WMeTh MOHATHE 00
OCHOBHBIX THIAX
MMMYHUTeTa.

B3auMOKOHTpO/Ib

MonekyJisipHast 6M0JI0THsT ¥ TIPOOJIeMbI
paka

https://elementy.ru/nauchno-
populyarnaya biblioteka/434388/
O_molekulyarnykh mekhanizmakh vo
zniknoveniya opukholey

IToaroToBUTH COOOIIIEHHE
0 TIPOUIAKTHKE
BUPYCHBIX 3a00/1€BAHMIA.



https://elementy.ru/nauchno-populyarnaya_biblioteka/434388/O_molekulyarnykh_mekhanizmakh_vozniknoveniya_opukholey
https://elementy.ru/nauchno-populyarnaya_biblioteka/434388/O_molekulyarnykh_mekhanizmakh_vozniknoveniya_opukholey
https://elementy.ru/nauchno-populyarnaya_biblioteka/434388/O_molekulyarnykh_mekhanizmakh_vozniknoveniya_opukholey
https://studarium.ru/article/92

YMeTh: 00BACHATE
MeXaHU3M UMMYHHUTETA,
CpPaBHUBAaTh Pa3Hble BUbI
WMMYHUTETA.

HasbiBath ¢akTopsl ,
B/MSIFOIIIVE Ha
(YHKI[MOHMPOBaHNE
VIMMYHHOU CHCTeM,
5K0JI0rnuecKoe
COCTOSTHHE OKPY>KaroII[ei
cpe/ibl, BUDYCHbIE 1
HMH(DEKIIMOHHbIE
3a0os1eBadus, 30XK.
XapakTepusoBaTb
JIOCTYDKEeHUsT
COBPEMEHHOM
VIMMYHOJIOTMH U BK/aJ,
OTeueCTBEHHBIX YUeHbIX B
pa3BUTHe
MMMYHOJIOTUECKHUX
3HaHUM.

Tema 5. HepBHas TKaHb (34)

31.

DneMeHTbI HEPBHOW
TKaHH.
YHuUBepcanbHbIi
xapakrep paboThbl
HEeMPOHOB.

Pabora B mapax,
MaJIbIX TpyIax,
WUHJWBHUYaNbHasl,

(poHTanbHas.

3HaTb: 0COOEHHOCTH
CTpPOEHNs] HePBHOW TKaHH,
HellpoHa KaK OCHOBHOI'O
5/IeMeHTa HepBHOW TKaHH,
MeXaHH3Me
BO3HUKHOBEHUS 1
TIPOBe/IeHHsT HEPBHOT'O
WMITyJIbCA. TJINST —Ba’KHBIN
3/IeMeHT HepBHOMU
CHCTEeMBI.

YMeTb: XapakTepru30BaTh
YHHBePCaJIbHbIA XapakTep

Pabora c D0P

CrpoeHue HEPBHOU TKaHU
https://studarium.ru/article/80

CrpoeHMe 1 CBOWCTBAa HEPBHOU TKaHU

https://www.yaklass.ru/p/biologia/8-

klass/nervnaia-reguliatciia-16071/
stroenie-nervnoi-sistemy-i-ee-

znachenie-16072/re-85e19745-be2f-

482-9208-060f40f25bff

CoCTaBUTb OMOPHBIH
KOHCITEKT



https://www.yaklass.ru/p/biologia/8-klass/nervnaia-reguliatciia-16071/stroenie-nervnoi-sistemy-i-ee-znachenie-16072/re-85e19745-be2f-4f82-9208-060f40f25bff
https://www.yaklass.ru/p/biologia/8-klass/nervnaia-reguliatciia-16071/stroenie-nervnoi-sistemy-i-ee-znachenie-16072/re-85e19745-be2f-4f82-9208-060f40f25bff
https://www.yaklass.ru/p/biologia/8-klass/nervnaia-reguliatciia-16071/stroenie-nervnoi-sistemy-i-ee-znachenie-16072/re-85e19745-be2f-4f82-9208-060f40f25bff
https://studarium.ru/article/80

paboThI HEHPOHOB,
H3yy4arhb
MHKPOCKOITYeCcKoe
CTpOeHVe HePBHOM TKaHH,
yCTaHaBIUBaTh
COOTBETCTBUE MEXY
CTPOEHNEeM TKaHHU U
BBITIO/THSIEMBIMA
GyHKLMSIMU. YuacTre
/MY B 00pa3oBaHUN
060710ueK HEPBHBIX
BOJIOKOH, B 0OMeHHBIX
rpolieccax B HEpBHOU
TKaHU U

HeToCpe ICTBeHHOU
paboTe HelipOHOB.

32.

CuHaricel.
CoBpeMeHHast
MOZY/IbHast
KOHLIeNLUs
CTPOEHUS HEPBHBIX
LeHTpoB B HC

Pabora B mapax,
MaJIbIX TpyIax,
WUHIWBHUYyaNbHasl,

(poHTanbHas.

3HaTh: Me)XKHelipOHHbIe
B3auUMO/IeHCTBUS,
CHHarICbl. VX TUIbI
(XxuMuueckre u
3JIeKTpUYECKe),
CTPYKTypa u
MOJIEKYJISIPHBIE OCHOBBI
repeJiaur HePBHbIX
VMMITY/IbCOB B CUHATICHI.

Yuactue riuu B
HeTI0CpeICTBeHHOU
paboTe CHHATICOB.

YMeTb: 1aBaTh
XapaKTepUCTHUKY CHHATICY
KakK MecCTy rnepexoza
HOPHOT'0 UMITyJIbCa C
OJIHOM K/IeTKH Ha

Becena

Heiipon
https://studarium.ru/article/80

3apHcoBaTh CTPOEHHUE
cHHarca



https://studarium.ru/article/80

JPYTy0., CDaBHHBATh JIBa
BU/Ia CUHAICOB, BBISB/ISATh
CXO/CTBA U pa3Inuusl.
Pacno3HaBaTh Ha cxeMax
Y PUCYHKAaX CHMHAIIChl 1
00BSACHSATE MEXaHU3MBI
HX JeHCTBUSI, 00BSICHATD
TIPUYKHBI OTPABJ/IeHHS
SAlaMH MCXOJs U3 3HaHUU
paboThI CHHarICa.

33.

KoncdepeHnips
«BO3MOKHOCTB 1
pereHepann
HEeIpOHOB U
3[J0pOBbE UeoBeKa»

Pabora B mapax,

(poHTanbHas.

3Hath: Mpo6JieMsl,
CBSI3aHHBIE C
0COOEHHOCTSIMU HEPBHbBIX
MIPOLECCOB, MaTOI0rUel
HepPBHOW TKaHH,
pereHeparjyieii HepBHbIX
K/1eToK. O CTBOJIOBBIX
K/IeTKaX B HEPBHOMU
CHCTeMe B3POCIIbIX
JKVBOTHBIX U UesioBeKa
KakK UCTOYHHKE
0OHOBJIEHUST HEMPOHOB.

CoBpemeHHY0
MOJY/TbHYIO KOHLIETTLIHIO
CTPOEHUsI HEPBHBIX
L|eHTPOB B HEPBHOM
CHUCTeMe TI03BOHOUHBIX U
6eCI03BOHOUYHBIX
JKMBOTHBIX. MOIy/b KaK
MOpGOPYHKIMOHATBHBIN
610K /1F060T0 HEPBHOTO
LeHTpa ( OT raHryIns
OPIOLIHOM HEPBHOU
L|e[10YKU

OTBeThl Ha BONPOCHI ONINOHEHTOB,
yuacTue B 00CY)XIAEHNUH U TUCKYCCHH.

KOMHLIOTEPHI)IQ npe3eHTaluyn

HO'QFOTOBKH B UTOTOBOMY
TeCTUPOBAHUIO.




6eCII03BOHOYHBIX
JKUBOTHBIX [I0 KOPbI
rOJIOBHOIO MO3ra
YyeJsioBeKa)

YMeTb: rpaMOTHO
M3JaraTh WHGOPMALUIO O
npobiemax u
JOCTY>KEHUsIX B 06/1acTr
W3yUeHUN HepBHOU
TKaHH, a/|eKBaTHO
WICTI0/Ib30BaTh peyeBble
cpeJCcTBa IIpU
BBICTYTIJIEHUU C
ZOK/IaziaMu, pedpepaTamu,
1peo6pa3oBbIBAThH
pas/yyuHble 3HAKU U
CUMBOJIBI, TPUMEHSITD
WKT, opranu3oBbiBaTh
yueGHOe COTPYJHUUECTBO
C OJJHOK/IACCHUKaMH B
X0Jle TIOJTOTOBKH K
KoH(epeHIMH.

Hroro 33 uaca
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