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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yueObHomy nipeamery "buonorus" (nanee - OMoa0THsI) HA YPOBHE CPEAHETO
obmero obpazoBanus pa3padoTaHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 No 273-D3
«O6 obOpazoBannn B Poccuiickoit ®enepanumy, ®I'OC COO, Konuenuwu mpemnoiaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJNOKEHUH (enepalibHON paboueil mporpaMmsl
BOCIIUTaHHUSL.

VYueOnpii npeaMer «buosnorus» yrinyonéHHoro ypoHs wu3ydenus (10-11 kmaccer)
SBJIAETCS OJTHUM U3 KOMIIOHEHTOB MpeAMeTHON oOmnactu «EcTecTBEeHHO-HayuHbIE MPEAMETHI».
Cormacao monoxenusiMm PI'OC COO mnpoduiabHbie ydeOHBIE MPEAMETHI, H3y4aeMble Ha
yrIIyOJIEHHOM YpOBHE, SIBISIOTCS criocoOoM muddepeHnuanun oOydeHus: Ha YPOBHE CPEIIHETO
obmiero o0pa3oBaHUs M MPHU3BAaHBI 00ECHEUUTHh NMPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIUM,
CpeIHUM O0OIIUM, CpeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3zoBaHueM. B To xe Bpems
KKIBIA U3 STUX Y4eOHBIX MPEAMETOB JIOJKEH OBITh OPHEHTUPOBAH Ha MPUOPUTETHOE PEUICHHE
00pa3oBaTeNbHBIX, BOCIUTATEIFHBIX M PAa3BUBAIOMIMX 337134, CBA3aHHBIX C mpodopueHTanuei
o0yJaroImuxcs W CTUMYJIMPOBAHHEM HWHTEpeca K KOHKPETHOW 00JacTh Hay4yHOrO 3HAHUS,
CBSI3aHHOTO C OHMOJOTHEH, MEOUIIMHON, SKOJOTHEH, MCUXOJOTHel, CHOPTOM MM BOEHHBIM
JIEJIOM.

[IporpamMma no yueOHOMY penmeTy "buonorus" naér mpeacraBieHue O LN U 3a7adax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriryOn€HHOM ypOBHE, ONPEENsIeT 00s13aTelIbHOE
(MHBapHUaHTHOE) NPEIMETHOE COJEpXKAHUE, €ro CTPYKTypUpOBaHHE IO pas3iesiaM M TeMaw,
pacmpezienieHue o KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3yUeHHs Y4eOHOTo MaTepuaia
C Y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOIMKM YydeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTeN oOywaromuxcsa. B mporpamme mno Onosiornu peaan3oBaH MPUHIUI
MPEEMCTBEHHOCTH C H3yuyeHHeM OMOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmarozapss 4YeMy IpPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  MOCIENyIoIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEJICTABICHUA O 310pOBOM 00pase *KHU3HU, Ha
BOCIIMTaHHE OEpeXKHOro OTHOIIEHUS K OKpyKarolled npupomHoi cpere. B mporpamme mno
OMOJIOTUU TaKXe TOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buoiorus» B peanuzanuu
tpeboBanuit ®I'OC COO K MIaHUPYEMbIM JMYHOCTHBIM, METAlpeAMETHBIM M MPEIMETHBIM
pesyiapTaTaM oO0ydeHuss W B (POPMHUPOBAHMU OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOM
NeSTEIbHOCTH O0Y4YalolMXCsl 10 OCBOEHMIO COJAEpKaHMUS OMOJOrMdeckoro oOpa3oBaHHsS Ha
YPOBHE CpeAHEro 00IIero oopa3oBaHusl.

VYuebublii npeamer «buonorus» Ha ypoBHE CpefHero oOuiero oOpa3oBaHuUs 3aBepIIAeT
Ouosoruueckoe o0pa3oBaHUe B IIKOJE U OPUEHTHUPOBAH HA pacIlUpeHHe U yriayOsieHue 3HaHuN
oOyyaromuxcs O JKMBOH TpUpOAE, OCHOBaX MOJEKYJISPHOM M KJIETOYHOW OHOJIOrHH,
SMOPHOJIOTUM U OMOJIOTUU PA3BUTHUS, TEHETUKH, CEJIEKLIUH, OMOTEXHOJIOTUH, 3BOJIIOLMOHHOTO
YUEHUS U HKOJIOTHH.

N3yuenue yuebHoro mpenmMera «buonorus» Ha yriiy0JeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYalOMIMXCSl K MOCIENYIOIEMY IOJIyYeHHIO OMOJIOTHYECKOTO OO0pa3oBaHUsS B
By3aX M OpraHM3alUsiX CpPeJHEro mpogeccruoHaabHoro obpasoBanusi. OCHOBY €ro cojepKaHHs
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, IMOJYYEHHBIX NpPU H3YYEHUU OO0YyJarolIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3esioB OWOJIOrMH Ha YPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 knaccax 3TH 3HaHMA MMOJTy4aroT pa3BuTue. Tak, paclIMpeHbl U yriyOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3ME UeIOBeKa,
O0IINX 3aKOHOMEPHOCTSIX JKU3HH, TOMOJHUTENHFHO BKIIIOUEHBI OMOIOrHYECKHUE CBEICHUS



MPUKJIAJHOTO U IMOMCKOBOI'O XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS
noceAyromero Beibopa npodeccun. BozmokHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJYYEHHBIMH O0YUYaIOIUMUCS IPU U3y4eHUH (QUZUKH, XUMHU,
reorpaduu 1 MaTEMAaTHUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHomy mpeametry "buosorus" orTpaxaer CUCTEMHO-
YPOBHEBBIII M 3BOJIOIMUOHHBIN MOAXOABl K M3y4deHHIO Ouonoruu. CoriacHO UM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHHU3allvu,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetel. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJISPHOW U KIETOYHOM OHOJIOrHH,
AMOPHUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CENEKLUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAaHUSA OO0yJalomuxcs Ho OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornu venoseka. B 11 kimacce m3ydaroTcs 3BONIOIMOHHOE YYEHHE, OCHOBBI DKOJIOTHH H
yueHue o uocdepe.

VYueOubiii mnpeamer «buonorus» mnpuzBaH O0O0ECHEUYUTh OCBOCHHE OOYYAIOIIUMUCS
OMOJIOTHYECKUX TEOpPH M 3aKOHOB, WACW, NPUHLIMIOB M TPABWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUH O CTPOEHMM, MHOTrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMYyJALUU, OUOIEHO3a, SKOCHUCTEMbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKEHHSX, COBPEMEHHBIX MCCIEIOBAHUSAX B OMOJOTUH, MPUKIATHBIX aCIEeKTax
OMOJIOTMYECKUX 3HAaHUH. [ pa3BUTHS U MOANEpXKaHUSA MHTEpeca O0ydJaromMXcsi K OMOIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHaa B COAECPKAHUU MIPOTrPAMMBI 110
OHMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHS M Pa3BUTHs TOW WIM MHOMN
o0yacTu OUOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUEHBIX B PEIICHHE BaKHEUIINX
OMOJIOTMYECKHUX U 3KOJIOTHYECKUX ITPOOIIEM.

[enp u3yuenus: yueOHoro npeamera «buonorusy Ha yriayOl€HHOM YpOBHE — OBJIaJICHUE
00yJaronMMHUCs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAJTLHON OpraHu3allii KUBBIX CHCTEM
pPa3HOro paHra u npuoOpeTeHne yMEHUH MCIOJb30BaTh 3TU 3HAHUS B (POPMHUpPOBAHUM HHTEpEca
K ompenenéHHoi obmactu mpodecCHOoHaNbHOW AEITeIbHOCTH, CBSI3aHHOW ¢ OMONOTHeHd, Ui K
BbIOOpY y4eOHOT0 3aBeIeHHs I TPOAOIKEHHUS OHMOIOrHYecKoro 00pa3oBaHUsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yrnyOn€éHHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OCBOCHHME  OOYYalOIMMHCS  CHUCTEMBbl  OWOJOTMYECKUX 3HAHWUU: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBHJIaX,
COCTABJISIIOLIUX  COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOIOTUYECKUX CUCTEM (KJIETKa, OPraHW3M, MOMYISALUS, BUJ,
OoumoreorieHo3, Ouocdepa); O BBIJAIOIIUXCSA OTKPBITUAX W COBPEMEHHBIX HCCICIOBAHUAX B
Oumonoruu;

O3HAKOMJICHHE  OOYyYarommxcsi ¢  METoJaMH  [O3HAHUS  JKUBOM  MPHPOJBL:
HCCIIeIOBATENILCKUMH METOJaMH OMOJOTHYECKHX HAayK (MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUH U OMOJIOTHH Pa3BUTHSA, TCHETUKU U CEICKIIUHU, OMOTEXHOJIOTHU U CHUHTETUUYECKON
OMOJIOTMM, TaJEOHTOJOTHH, JKOJIOTMH); METOJaMHU  CAMOCTOSATEIBHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCIeNoBaHui B jaboparopun W B mpupone (HaOMOAeHHe, H3MEpEeHHe,
AKCIEPUMEHT, MOJICTUPOBAHMUE);

OBJIaJIcHHE OOYYAIOUIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaXOJUTh, aHAJIM3UPOBATh U
HCIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMALINIO; MOJI30BAThCS OMOIIOTHMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHAaBIMBaTh CBS3b MEKIY pa3BUTHEM OHOJOTMM U COIHUAIBHO-
SKOHOMHYECKUMHU M SKOJIOTHUYECKUMHU MPOOIEMaMU YeJI0BEUECTBA; OIEHUBATh MOCIIEICTBUS



CBOCH JCATENHPHOCTH IO OTHOIICHHIO K OKPY)KAIOIIEH NPHUPOIHOM cpeae, COOCTBEHHOMY
3M0POBBI0 M 370POBBIO OKPYXKAIOUIMX JIO/EH; OOOCHOBBIBAaTH M COONIOJATH  MEpBI
npoUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHU, MIPAaBIIa OBEACHUS B NPUPOJE U 00ECICUCHHUs
0€30MacCHOCTH COOCTBEHHOM JKU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAayYHBIE OTKPBITHS B 00JacTd
OHOJIOT Y,

pa3BUTHE Y 00Y4YaIOMUXCsl MHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBIIAIOLIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEJOBAHUSMHU B OHOJIOTHH,
pelaeMpIMi €10 TPOoOJIeMaMH, METOIO0JIOTHEH OHOJIOrMYecKOro HCCIEIOBAaHUs, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX ~ MCCIICIOBAHUM, pEIIeHns] OWOJNOTMYECKHX 3a1ad, MOJCIUPOBAHHUS
OMONOTMYECKUX 0OOBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y OOYUYaIOMIMXCS IEHHOCTHOTO OTHOIICHHS K YXHBOW MPHPOJE B LIEJIOM U K
OTHCNbHBIM €€ OOBEKTaM | SIBICHHAM; (OPMHPOBAHUE DSKOJIOTMYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEICHHS B MPUPOJAE; MHTETPALUH ECTECTBEHHO-HAYUHBIX
3HAHUM;

npuodpereHne 00yJaromMUMHUCs KOMIETEHTHOCTH B PAallHOHAIBHOM IPHUPOAONOIH30BAHUT
(cobmromeHne TpaBWII TOBENEHHUS B TPUPOJAE, OXPaHBl BHIOB, AKOCUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/0POBBS M 3I0POBBS OKPYXKAIOIIUX JIIOJEH (COOMOACHUS Mep
npodunakTuku  3a0ojeBaHMWi, oOecrieyeHHe  OE30MACHOCTH  JKM3HEICATEIHHOCTH B
Ype3BBIYAHHBIX CUTYAIHUAX MPUPOTHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIOJIb30BAHMS
OMOJIOTMYECKHUX 3HAHWI M YMEHUI B TIOBCETHEBHOW KHU3HH;

CO3/IaHHE€ YCJIOBMM JUII OCO3HAHHOTO BbIOOpa O0OYYaOIIMMHUCA HWHAMBHUAYaAJIbHON
00pa3oBaTeNbHON  TpPAaeKTOPUHM, CHOCOOCTBYIOLIEH MOCHeAyromeMy MpodecCHOHAIBHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUM C HHAMBHUIYAIbHBIMM HMHTEpPECaMH U MOTPEOHOCTSIMU
peruoHa.

OOmiee ymuclIO YacoB, OTBEJACHHBIX HA H3Y4eHHE OHOJIOTMHM Ha YIIIYyOJIEHHOM YpOBHE
cpeaHero obiero oopasoBanms, coctaBimsieT 204 yaca: B 10 kmacce — 102 waca (3 waca B
Henenmo), B 11 kimacce — 102 vaca (3 yaca B Hezelio).

OT0op oOpraHuM3alMOHHBIX (OpM, METOJAOB U  CPEACTB O0ydYeHHs OHOJOrHU
OCYILECTBISIETCA C YYETOM CHEHU(PHUKH €ro COJACpX aHHs M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
OMOJIOTUYECKOTO 00pa30BaHWsI B OPTaHM3ALMAX CPEIHETO MPOPECCHOHATBHOTO M BBICIIETO
oOpazoBaHus.

OO0s3aTenbHBIM YCIOBHEM NpU OOYYEHHH OWOJIOTHMHM Ha YIIyOJEHHOM YpPOBHE SIBISIETCS
NpOBE/IEHUE J1a0OpPaTOPHBIX W MpakTUdeckux pabor. Tawke yuyacTue oOydaroUmMXCs B
BBIMIOJIHEHUH  TPOEKTHBIX M Y4eOHO-HCCIEeNOBATEeIbCKUX paboT, TeMaThKa KOTOPBIX
OTIPENIENISICTCSl YYUTEIeM Ha OCHOBE HMMEIOUIMXCS MaTepHaIbHO-TEXHHUYECKHX pPECypcoB |
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue NporpaMMbl, BBIICJIIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecramuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHas Ouosnorusi — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U u3ydaeMble UMHU MpoOsieMbl. DyHIaMeHTalbHbIE, MPUKIAAHBIE U
MTOMCKOBBIC HAyYHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3Hauenue Ouosiornd B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. Ilpodeccun, cBszaHHble ¢ Ouonorueil. 3HayeHHME OHOJIOTUM B  MPAKTHUECKOM
NEATEIbHOCTH YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO35HCTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOABL.

JdemMoHcTpauuu

[Toptpersr: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Mennens, B. WU. Bepuanckuii, 1. II. IlaBnoB, U. W. MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecorckuii, . Yorcon, ®. Kpuk, J1. K. benses.

Tabmuis u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HaykamMu», «CuctemMa OHOJIOTHYEeCKHX
HAYK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJNOCTHOCTb, CIOXKHOCTb M  YIOPSAAOYEHHOCTH
CTPYKTYpPBI,  OTKPBITOCTh, = CAMOOpraHW3alus, CaMOBOCHPOU3BEACHUE,  Pa3APAKUMOCTb,
W3MEHUYHUBOCTh, POCT U pa3BUTHE.

VYpoBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYISIPHBIM, KJIETOUYHBIN, TKaHEBBIM,
OpraHU3MEHHBIH, MONYJISIUMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasire B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroniye >KMBbIe CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHU3aIy.

N3ydenue xuBbIx cucteM. MeToasl Ouonoruueckoil Hayku. Habmionenue, msmepenue,
SKCIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. IlnmanupoBanme skcnepumenta. IlocranoBka m mposepka runore3. Hymesas
runore3a. [loHsTue BEIOOPKHU U e€ JOCTOBEpHOCTh. Pazopoc B Ouonornueckux MaHHBIX. OleHKa
JIOCTOBEPHOCTHU ITOJYYEHHBIX PE3YIbTATOB. [IpUUMHBI MCKaXEHUs PE3yJbTATOB IKCIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuier w1 cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «BHUONOTMYECKHE CHUCTEMBI»,
«CBOMCTBA )KMBOW MaTEpUN», «Y POBHU OPraHU3ALMH KUBOU IPUPOAbDY, «CTpOEHHE KUBOTHOU
KiIeTku», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreornienosy, «buocdepa», «MeToapl U3ydeHUS KUBOK TPUPOIBI».

Ob6opynoBanue: 1abopaTopHOe 000PYI0BaHKE ISl POBEACHUS HAOIIOICHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IpakTuyeckass padora «licnonb3oBaHue pa3IMYHBIX METOJOB MPU H3YyUYEHUU >KUBBIX
CUCTEMM.

Tema 3. buoJsiorusi KieTKu



Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHMIA XUBOTro. VCTOpUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilnetinen, P. Bupxos).
OcCHOBHBIE ITOJTIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHUH.

Metoabl MOJEKYJISIpPHOM M KJIETOYHOW OHOJOrMHM: MHKpPOCKONMs, XpomaTorpadus,
eKTpoope3, METOJ] MEUYEHBIX aToMOB, Ju(p(depeHIualIbHOe  LEHTpU(YTUPOBaHHUE,
KYJIbTUBUPOBAHHUE KIIETOK. M3yuenue @Huxkcupo8anuvix Kiemok. DIEKTPOHHAS MHUKPOCKOIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicuzneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOI», « IJIEKTPOHHBIA MUKPOCKOM», «McTopus
pa3BUTHSA METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnueckas padora «3ydeHue MeTo10B KJIETOYHOM Onosoruu (xpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMmudeckasi OpraHu3amus KJIeTKH

XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPO3JIEMEHTHI. Bona u e€ posb

KaK pPAacTBOPUTENS, peareHTa, ydacTHE B CTPYKTYPHUPOBAaHMM KIJIETKH, TEILIOPETYIIALHH.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMHMHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTYypsl 6e1K0BOI MoseKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHas
CBs3b. BTOpHuHas, TpeTU4Has, YeTBEpTUYHAsA CTPYKTYphl. Jlenatypauus. CoiicTBa GenKOB.
Knaccudukanus 6enkos. buonornueckue hpyHkiumuu 0eiaKoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCaXapHibl, OJIMrocaxapujbpl M mHoiucaxapuabl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XMMHYECKHE CBOMCTBA YIJIEBOAOB. buosnoruueckue QyHKIUH
YTJIEBOJIOB.

Jlumunel.  T'uppodunbHo-ruapodoOHBIe  cBoicTBa.  Kmaccudpukamuss — nunuaos.
Tpurnuuepunsl, pochoaunuibl, BOCKH, creponbl. buongornueckue ¢pyHkumuu aunuaon. Oomme
CBOMCTBa OMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHMIO,
ITOJIYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JIHK n PHK. Crpoenune HykienHOBBIX KHCIOT. HykieoTuasl.
[Tpunuun kommuiementapHoctu. IlpaBwiio Yapradda. Crpykrypa JIHK — nBoitHas cnmpains.
Mectonaxoxaenue u ouonornyeckue ¢pyuknuu JJHK. Bunet PHK. @ynxiuun PHK B kiertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mmosiekysie AT®. buonornyeckue
¢ynkuun  AT®. BoccraHOBIGHHbIE NEPEHOCUYHMKHM, HX (YyHKIMM B KIeTKe. Jlpyeue
nykneosuompugocpamor  (HT®).  CexBenupoBanue  JAHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosorus: OMOXMMHUYECKHEe U OMO(HU3UYECKHE HCCIEeI0OBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OuMOMOJeKyd. Modenuposanue cmpykmypvl u QyHKyui
ouomonexyn u ux komniexkcos. Komnvromepnulii ousaiin u opeanuyeckuil cunmes 6UOMONEKY U
UX HenpupoOHbLIX AHANI02086.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Toaunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ©. Caurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEKHMBOW  IPUPOACY,
«Pacrnpenenenre XUMUYECKUX 3JIEMEHTOB B JKUBOM IPUPOJIEY.



Tabmuuer u cxemsl: «llepuoguueckass TaOnMIa XUMHUYECKHX 3J1€MEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemiectBa B cocraBe opraHu3mMoB», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTyphl OETKOBOW MOJEKYNbI», «CTpOSHHE MOJEKYN YrieBoAoB», «CTpoeHHE MOJEKYI
unuaoBy», «HykinenHoBbie KUCHOTBIY, «CTpoeHne MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCYy/1a U 000pYAOBaHHE.

JlaGopaTopnas padora «OOHapyxeHHE OEIIKOB C TOMOIIBIO0 KAUeCTBEHHBIX PEaKIHil».

JlaGoparopHas padora «/cciegoBanne HYKJICMHOBBIX KHUCIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u pyHKIHMH KJIETKH

Tunbl kieTok: sykapuoTHYeckas M INpokapuoThueckas. CTpyKTypHO-(DYHKIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounas creHka OakTepuid ©W  apXeu.
OcobeHHoctu cTpoeHust TeTepoTpodHO U aBTOTPOGHONU MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (pyHKIIMOHMPOBAHUE dYKapHOTHUYECKOW KieTkH. [Imazmaruyeckass memOpaHa
(mna3manemma). CrTpykTypa Iia3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BeEIIECTB — 4depes
IUIa3MaTH4ecKyr0 MeMmOpaHy: maccuBHbBIA (auddysus, obneru€unas nuddysus), aKTHBHBIHA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lonynponunaemocts memOpanbl. PaGora
HaTpUI-KaJIMeBOro Hacoca. DHJOLUUTO3: MMHOLUUTO3, (haronuro3. Jk3o1uro3. Kiierounas creHka.
Crpykrypa u QyHKUIMU KIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huromnna3zma. Ilutozonb. Ilutockener. JIBuxeHue nutomiasMbl. OpraHOUAbl KIIETKU.
OnHomMeMOpaHHbIE OpraHOMABI KIETKH: sHaomIazMaTuyeckas cetb (JIIC), anmapar 'onbmxuy,
JM30COMBI, UX CTpoeHHe U (yHKIMHU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUAOB KIIETKH.
CrpoeHue TpaHyJIIpHOTO pPETUKylIyMa. Mexanusm Hanpaeénenus o6enkoe ¢ JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. ['nmagkuit  (arpaHysisipHBIi)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta ['onbxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonn pacTuTenbHbIX KieTok. Kinerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOWAbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMM MUTOXOHApMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUIMX AYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEHKOIUIACThl  BBICIIHX
pacTeHui.

HememOpannbie opranouab! kieTkd CTtpoeHHe M (YHKIMH HEMEMOpaHHBIX OPTraHOUIOB
KIeTkd. Pubocomebl.  Ilpomesicymounvie ¢punamenmsi. MUKpODUITAMEHTHL. AKmuHo8ble
Muxkpogunramenmol. MpllIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHBIX KAEMOK.
Muxkporpybouku. Knetounsiii nentp. CTpoeHHE U JBUKEHHME KIYTUKOB U PECHUYEK.
MuxkpoTtpy0ouku nuToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpo@uiameHmamu u
Mukpompybouxkamu. Momopmvie benxu.

SAnpo. OOonouka siApa, XpOMaTHH, KapuoIUIa3Ma, SJIPBIIIKHA, UX CTPOEHHE U (PYHKIIMH.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{uHamuka s0epHOu
obonouku 6 mumose. A0epHuviti mpancnopm.

Knerounple  BkmtoueHus.  CpaBHUTENbHAs ~ XAapaKTEPUCTHKA  KJIETOK  JyKapuoT
(pacTUTenBHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu



IToptpetsr: K.C. Mepexkosckuid, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHME BSYKapUOTHYECKOM KIeTKn», «CTpoeHue >KUBOTHOM
KIIeTKn», «CTpOeHUEe pacTUTENIbHON KIeTKi», «CTpoeHrne MUTOXOHAPUNY, «Sapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENapaThl pPAaCTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepHUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3yueHne CTpoeHUs KJIETOK pa3IMnYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopnas padora «/ccrnenoBanue 1uia3mMoiu3a M JEIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKax.

IIpakTnueckas padora «/3ydyeHue IBHKEHUS [IUTOILIA3Mbl B PACTUTENIBHBIX KJIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHUe JHEPTHHU B KJIeTKe

AcCUMWIISILIVSL U TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BELIECTB:
aBTOTPOQHBIH U  TeTepoTpOo(HBbIM. VYyacTue KHCIOpoAa B OOMEHHBIX  IIpOIEccax.
OuHeprerndyeckoe oOecrieueHne kieTku: mnpeBpamenne AT®D B 0OMEHHBIX Tpoleccax.
DepMeHTAaTUBHBIA XapakTep peaklMil KIETOYHOro merabonuszma. DepMeHTHI, UX CTPOEHUE,
cBoiictBa u MmexaHusMm peiictBus. Kodepmentsl. Orianuus (EepMEHTOB OT HEOPTaHUYECKUX
KaTtaau3aTopoB.  benku-akTuBaTopbl M OCJIKU-MHTHOUTOpPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX PEAKIHIA OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpPraHMYecKUX BeLECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIt U
oxcueennvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xjioporuiactoB B rpouecce gorocuHre3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cz., Ca- u CAM-munvi ¢homocunmesa. IIpoaykTHBHOCTE (hOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIHUPYIOLIHNE
OakTepuu, kene300aKTepun, cepodaKkTepru, BOAOPOIHbIE OaKTeprH. 3HAaUEHNE XEMOCHHTE3A.

AHarpobOHble opraHu3Mbl. Buasl Opoxenus. [IpoaykTsl OpoxKeHHsI U UX HCIOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI OMOTEXHOJOTUHM M BO30YIUTEIH
Ooe3Hen.

AdpoOHBIE OpraHu3Mbl. OTallbl dHEpreTudeckoro odOmeHa. IloAroTOBUTENBHBIN 3Tarl.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe OKuCIEHHE, WU KIETOYHOE AbIXaHHWE. POjab MUTOXOHIPHI B Ipoleccax
ouosnoruueckoro okucieHus. Lluxnnueckue peakuuu. OxuciaurenbHoe (ochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonog. Cumnmez AT®: paboma npomonuou ATD-
cunmaszvl.  IlpeumymiectBa a’spoOHOro mmyTd oOOMEHAa BEUIECTB Iepel  aHadpPOOHBIM.
O} heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ixk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHepreTHueckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenune hepMeHTa», «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000py/I0BaHKE JJIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHas pa6ora «/3ydyeHne KaTaTUTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha
MpUMEpEe aMHJIa3bl UM KaTanasbl)».



JlabopaTopHasi pabGora «l3yueHue (QEpPMEHTATHBHOTO pACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U KUBOTHBIX KJIETKaX)».

JlaGopaTopnas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHHTE3A.

JlabopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JABIXAHUS.

Tema 7. HaciencrBenHasi uHGpopManusi 4 peajin3amnus e€é B KJIeTKe

Peakuun matpuuHoro cunresa. [IpuHIMII KOMIUIEMEHTAPHOCTU B PEAKLMSIX MATPUYHOIO
cuHTe3a. Peanmsanumst HacneacTBeHHOHW uHpopMmauuu. ['€HEeTHMYeCKHil KO, €ro CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHIUIBI TpaHCKPUILIMK: KOMILJIEMEHTAPHOCT,
AHTUNAPAIICTLHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuyunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpaHcnopTtHeix PHK B OGuocunTe3e Oenka. YcimoBus
ouocunresa Oenka. KonupoBanue amuHokucioT. Poib pubocom B GnocunTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzalys reHomMa y IpoKapuoT U
9yKapuoT. Perynsiius akTUBHOCTH TeHOB y mpokapuor. l'mmore3a omepona (P. XKaxo6, XK.
Mano). MonekynapHuvle mexanuzmvl 3Kcnpeccuu 2eHo8 y 3ykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enos. Perymnsuns oOMEHHBIX MPOLIECCOB B KieTke. KileTounslit romeoctas.

Bupycsl — HexiieTouHbIe (OPMBI )KU3HH U OOIHMraTHbIe mapa3uTbl. CTPOEHUE MPOCTHIX H
CIIO)KHBIX BHPYCOB, DPETPOBHPYCOB, OakTepuodaros. Kusnennwviti yuxn [{HK-codepocawux
supycos, PHK-coodepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

BupycHble 3a0oneBaHusl ueNOBEKa, JKUBOTHBIX, pacrenuii. CIINIA, COVID-19,
COLIMAJIbHBIE U MEULIUHCKHE MTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz oonvuiux maccueos («bigdatay) cmpykmypruvix
ouonocuueckux OauHvix. Hanomexuonoeuu 6 o6uonocuu u meouyure. Ilpoepammupyemole
@ynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCKHil.

Tabmuubpr u  cxembl: «buocunTes Oenkay, «['eHetnmueckuit kKoay», «Bupycei»,
«bakrepuogparm».

IIpakTnueckas padora «Co3naHue MOJENIN BUPYCay.

Tema 8. ) Ku3HeHHbIN UK KIeTKH

Knerounsnii 1wk, ero mepuonsl u perymsmus. Muarepdaza u muto3. OcobeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTHHYeCKUA
(MOCTMUTOTUYECKU), CUHTETHMYECKHMH M IOCTCUHTETUYECKUH (MPEMHUTOTHUYECKHUI) MEepHOJIbI
uHTEep(a3bl.

Marpuunsiii  cunte3 JHK —  pemmukanumsa.  IlpuHnunsr  permmukanuu — JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENBHOCTh. MeXaHu3m
perumkanu - JIHK.  Xpomocomsl. Crpoenne xpomocoMm. Tenomepsl H  TeromMepasa.
XpPOMOCOMHBII HAaOOp KIETKH — KapUOTHUIl. JUMIOUIHBIA U TarIouAHbIM HAOOPhI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1o10BBIE XPOMOCOMBI.

Jlenenue kineTtku — Muto3. CTaguu MUTO3a W MPOUCXOJSANIME B HUX Ipouecchl. THIbI
muto3a. Kaprnoknnes u nurokunes. buonornueckoe 3HadeHUE MUTO3A.

Perynsmus MuroTHueckoro nukia kinetkd. llporpammupyemas kierouHas rubenp —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHANbHASI TeHOMUKA. Mexanuzmul nponugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemkay — buoungpopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «KU3HEHHBIH UK KIETKH», «MuT03», «CTpoeHHEe XpOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKaX KOpeIIKa
JIyKay.

JlabGoparopHas padora «/3yyeHre XpoMOCOM Ha FTOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmoneHrne MuTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIPENapaTax).

Tema 9. Ctpoenne u GyHKUHM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATENIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepum,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUYHbIE BOJAOPOCIH, APYrUue NpoTUcThl. KomoHuansHbie
OpraHU3MBI.

B3anMocBA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBareibHas, IOKPOBHas,
IIPOBOAAIAsA, OCHOBHAasA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKLIMH U pacHoIOKEHUs
TKaHE! B OpraHax pacTEeHUN.

TkaHM JKMBOTHBIX M  4eJOBeKa. TUIbl JKUBOTHBIX TKAaHEW: SMHUTENUaIbHAasi,
COEMHUTEINIbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKUMHA U pacHoJIOKEHUs
TKaHeH B opraHax *HBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble 1 TeHEpATUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesoBeka. DyHKIIMN OpraHOB U CHCTEM OpPT'aHOB.

Onopa Tena opranusmoB. Kapkac pacrenuit. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHblll 1 BHyTpeHHUN ckeneT. CTpOeHHEe U TUIIBI COSTUHEHHUS
KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpraHu3MoB: aME&OOMAHOE,
KT'YTUKOBO€, pECHUYHOE. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMM3MbI M HACTHH.
JIBu>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllieuHas cucrema. Pedaekc. CkeneTHbie
MBI U UX padoTa.

[luranue opranuszmos. [lornomienure BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenussmu. I[luTaHue >XMBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPHUKIETOYHOE IHUIIEBAPEHUE.
[Tutanue MO3BOHOYHBIX KUBOTHBIX. OTHeNbl MUIIEBapUTENbHOrO TpakTa. [luieBaputenbHbIe
xenesbl. [IumeBaputenpHas cucTreMa 4eoBeKa.

Jlpixanue opranu3moB. [Ipixanue pacrenuil. J[pixanue »uBoTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KJeTkH. KoxxkHoe npixaHue. [[pixarenbHas moBepXxHOCTh. JKabepHoe U JErodHoe
nbpixaHue. JlpIXaHue IO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa. OBOJIOIMOHHOE YCIOKHEHUE
CTpOeHHsSI JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucremMa ueroBeka. MexaHu3m
BEHTWJISIIIMY JETKUX Y ITHI] U MIICKOTTUTAIONNX. Perynsmust neixanus. J{prxaTtenbHbie 00bEMBI.

Tpancnopr BewecTs y oOpraHu3MoB. TpaHCHIOpPTHBIE CHCTEMBI pacTeHHi. TpaHcropr
BEIIECTB y JKUBOTHBIX. KpoBeHOocHas cucremMa u e€ opranbel. KpoBeHocHass cucrema
IT03BOHOYHBIX JKMBOTHBIX M 4YesoBeka. Cepjle, KPOBEHOCHBIE cOCynbl M KpoBb. Kpyru



KpOBOOOpalIeHNs.  OBOJIOLUOHHBIE  YCIOKHEHHS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. Pabora cepaua u e€ perynsauus.

Beinenenne y opranusmoB. BelneneHue y pacteHuid. BblaeneHHe 'y JKMBOTHBIX.
CoxparutenbHble Bakyonu. Opranbl BbiieneHus. @DuibTpanus, cekpeuus U oOpaTHoOe
BCacChIBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BblJeNeHUs. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIJCINTENBHON cucTeMaMH. BbiieneHue y mo3BOHOYHBIX KUBOTHBIX M 4dejoBeka. IToukw.
Crpoenue u pyHkOHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Yy YEJIOBEKA.

3ammra y OpraHuM3MOB. 3alllUTa Yy OJHOKJIETOYHBIX opraHu3MoB. Cropel OakTepuil u
LUCTHI IPOCTENIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencra naccUBHON U
XUMHYECKOM 3a1uThl. DUTOHIMBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBEI 1 MX NPOU3BOAHBIC. 3aIllUTa OpPraHu3Ma
or OonesHedl. MMMyHHas cuctema uyenoBeka. KieToOyHbIE M TI'yMOpajabHBIA HMMYHHUTET.
Bpoxnéuueiii u  mpuoOpeTéHHBI  cnenmduyecknii MMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. PoJib BposkAEHHOr0O HIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI.

PaznpaxxumMocTs W perynasuus y OpraHusmMoB. Pa3znpakumMocTb Yy OJHOKIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisinus y pacTeHuil. PocToBbIe BelecTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryisuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedriexkropnas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHas peryisanuss ¥ SHIOKPHHHAs CHCTEMa J>KMBOTHBIX M 4enoBeka. JKenmesbl
SHJIOKPUHHOM CHCTEMBI M WX TOpPMOHBL [lelicTBHe TrOpMOHOB. B3aMMOCBSI3b HEPBHOW U
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemoncTpanuu

IToptper: U. I1. I1aBnos..

Tabmuuel u cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOAOPOCIN»,
«baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MTO3BOHOYHBIX KUBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBIX», «TKaHM pacTeHUui»,
«KopueBbie cucrembl»y, «Ctpoenne ctebns», «CTpoeHHE IHMCTOBOM IIACTUHKM», «TkaHu
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledHass cucTeMay,
«BoloenurenbHas cucreMay, «9HAOKpUHHAs cucTeMay, «CTpoeHue MbImnb», «MMMyHHUTET»,
«Kumeynomnonoctusie», «CxeMa NUTaHUs pacTeHUu», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne IuIaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cucteMa MIIEKONUTAIOLINX»,
«HepBHas cuctema uenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOINpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOTpenapaTbl TKaHe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
HK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu pacTeHUI pa3HbIX OTJIENOB, BIAXHbBIE PENapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue [ JEMOHCTPALlMM IIOYBEHHOIO U  BO3AYIIHOTO IMTAaHUS  PAcTEHUH,
pacHieruieHusl Kpaxmaiga W OelKoB Toj JAeHcTBHEM (DepMEHTOB, 000pyIOBaHUE IS



JEMOHCTPALIMH OMBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXaTEJIbHbIX
JBUKEHUU, MOJIEIIA TOJIOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydeHue TkaHel pacTeHUI».

JlaGoparopHas padora «/3yuyeHne TKaHel KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U M0J0Boe. Bubl
0€ecroJoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIIALKUS, (parMeHTaIMs, KIOHUPOBAHHE.

ITonoBoe pasmuHoxenue. [lonoBble kieTku, winm ramersl. Meio3. Craguum Melosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPIraHU3MOB.

[IpensaponpiueBoe pasurue. ['ameroreHe3 'y KUBOTHBIX. [lonmoBele  kene3bl.
OOpazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omrog0TBOpeHHEe W YMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O Pa3BUTUU
opranu3MoB. Mopgoeene3 — 00Ha u3 enauwvix npodiem smopuonocuu. Konyenyus mopghoecernos
u mooenu mopghocenesa. Ctaauu SMOPHOTEHE3a KUBOTHBIX (HA IpuMepe JIATymkH). JpoGienue.
Tunel apobnenus. /Jemepmunuposannoe u Hedepmunuposannoe opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTU IPOOJIEHUS MIICKOMUTAIOMIUX. 3apOJIbIIIEeBbIE JTUCTKU (TaCTPYIISIIHS).
3aknaJKka OpPraHOB W TKaHEW U3 3apOAbIIIEBBIX JIMCTKOB. B3aumHOe BiusAHHE 4YacTeil
pPa3BUBAONIETOCS 3apojblilia (dMOpHUOHANbHAA MHAYKIHS). 3akiajka IUlaHa  CTPOEHUs
JKUBOTHOTO KakK pe3yjapTaT HEpapXWUYECKMX B3aWMMOJCHCTBHM TE€HOB. BinusgHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue >xuBoTHBIX. [locTaomOpuoHaneHbIH nepuon. IIpsimMoe u HempsMoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSAMOTO U HEMPSMOIO Pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpBl pEryJslUU pOCTa XUBOTHBIX M denoBeka. Craaum
OCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M uesnoBeka. llepumojpl OHTOreHe3a 4enoBeKa.
Crapenue u cMepTh Kak OMOJIOrMYECKHEe TPOLIECCHI.

Pa3smuHoxenue u pasButHe pacteHuid. ['ametodur m cnopodur. Melo3 B KU3HEHHOM
nukie pacrenuil. OOpa3oBaHMe crop B Ipoliecce Melo3a. [ameroreHe3 y pacTeHUH.
OnnogoTBOpEHHE M pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJISALUN OHTOT€HE3a Y PACTEHUH U dKUBOTHBIX.

JdemMoHcTpauuu

[Hoptpetsr: C. I'. Haamun, X. [IIneman.

Tabnuuer u cxemsl: «BereratuBHOe pa3MHOKeHHE», «TUIBI OECIONOro pa3sMHOKEHUSIN,
«Pa3sMHOXeHHE XIaMUAOMOHAIbl», «Pa3MHOXeHue HBrieHbl», «Pa3MHOXKEHUE TUAPHIY,
«Melio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEpMaTO30UIa»,
«OcHOBHBIE CTaauu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTue», «Pa3BuTHE MalcKOro
Kyka», «PazButue capanun», «Pa3BuTHE JATYIIKW», «/[BOHOE OMIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OAHOAOJBHBIX U JABYJOJBHBIX pacTeHU», «KM3HEHHBIM LHKII
MOpPCKOM  KamycTbl», <«OKu3HEHHBIH LMKI MXa», <COKHW3HEHHBIH LUK [aloOpOTHUKA»,
«OKU3HEHHBIN IIUKIT COCHBI».



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMaTO30HUI0B,
Mozeinb «L{uKi pa3BUTHA AATYLHIKHY.

JlabopaTtopnasi paGora «l3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTrax».

IpakTuyeckas padora «BrlsBieHNE TPU3HAKOB CXO/ICTBA 3aPO/JIBIIICH MTO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. 'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropust cTaHOBIIGHHUS W Pa3BUTHS TCHETHKW Kak Haykw. Paboter I'. Menmens, I'. ae
®pwusza, T. Moprana. Poiab oTedecTBEHHBIX YYE€HBIX B pa3BUTHH reHeTtuku. Padorer H. K.
Konsuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbI. |'OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TeHBbI, aJbTEPHATHUBHBIC TPU3HAKH, JIOMHHAHTHBIA M PELECCUBHBIM NPU3HAK, TOMO3UTOTA,
TeTepO3UroTa, YMCTas JIMHHS, TUOpuibl, reHoturn, (eHotur. OCHOBHBIE METO/Abl T€HETHUKHU:
rUOPUA0TIOTHUECKUMA, IUTOIOTHUYECKHM, MOJIEKYIISIPHO-TEHETHUECKUH.

JdeMmoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuit, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEITUBAHUS.

JladopaTopnasi pa6ota «J/[po3oduira kak O0bEKT FreHETUICCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBeiii 3akoH MeHnens — 3akoH eaUHOOOpasus
rubpuoB nepBoro nokoieHus. IlpaBuno momuHupoBanus. Bropoit 3akoH MeHaens — 3akoH
paciuernienust npusHakoB. [{luTomornyeckue 0CHOBbI MOHOTMOPUAHOTO cCKpeluBanus. ['unoresa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemmBaHue.  [IpomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJeI0OBaHMs MPU3HAKOB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.

CuemnnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrieryieHHOe Hacle0BaHUe
T€HOB, HAPYILIEHHE CLETUICHHS MEX1Yy F'€HaMU. XPOMOCOMHAasl TEOPHsI HACIIECTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEIEHUS Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM W TeTepOraMeTHBIA IOJI. ['eHeTHdecKas CTPyKTypa IOJOBBIX
xpoMmocoM. HacnenoBanue npu3HakoB, CLIETVIEHHBIX C TOJIOM.

l'enotun kak menoctHas cucreMa. [lneloTponus — MHOXECTBEHHOE JCHCTBUE TIeHa.
MHOX€eCTBEHHBI ajuien3M. B3anMoIelicTBHE HeaUIebHBIX TI'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepus.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHHM, J>XUBOTHBIX M UEJIOBEKa, a TaKke
(U3HONIOTHYECKUX TMPOIECCOB, TMOBEIACHUS M KOTHUTUBHBIX (QyHKIUA. [eHeTnyeckue
MEXaHU3Mbl CUMOMOIe€HEe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3IMH — MapasuT» U «XO35AUH —
MUKPOOHOMY. ['eHeTHUUeCcKre acTeKThl KOHTPOJISI U U3MEHEHHS HAClIeJICTBEHHONW WH(OpMAaIuu B
MOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, T. Mopras.



Tabmuuer u cxemsl: «IlepBblil 1 BTopoil 3akoHbl Menaemnst», «Tpertuit 3akoH MeHaens»,
«AHanuzupyroliee ckpeumBanue», «Hemnonnoe joMmunupoBanuey, «CLemieHHOE HaclleJOBaHUE
MPU3HAKOB Yy Ipo30duiieny, «I'eHeTnka monay, «Kapuorun yenoekay, «Kapruotum apo30Quiis,
«Kapuorun nruus», «MHOKECTBEHHBIN aJIenn3M», «B3anmMoneiicTBHE T€HOBY.

O6opynoBanue: MOAENb JUIsl JEMOHCTpPAIlMKA 3aKOHOB €IMHO00pa3usi THOpPHUIIOB MEPBOTO
MOKOJIEHUSI M PACILEIJICHUS NPU3HAKOB, MOJEIb JJs JIEMOHCTpAalMy 3aKOHa HE3aBUCHMOTO
HACJICIOBAHUS IPU3HAKOB, MOJAEINb I AEMOHCTPALUH CLETUIEHHOTO HACJIEA0BaHUs MIPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

IIpakTnueckas padora «3yyeHue pe3ynbTaTOB TUTHOPUAHOTO CKPEUIUBAHUS Y
JPO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renoruna u cpenasl npu GopmupoBaHuM ¢eHoTumna. M3MeHYnBOCTh
npusHakoB. KayecTBeHHbIE M KOJWYECTBEHHbBIE  MPU3HAKU. BuIbl  HW3MEHYHMBOCTH:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

Monudukanonnas U3MeHUYUBOCTh. Ponb cpenpsl B popmupoBaHUM MOAUDUKAIIMOHHOM
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuaunoHHbIN psii M BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONH N3MEHUUBOCTH.

I'enHoTunuueckass MU3MEHYMBOCTh. (CBOMCTBA TI'€HOTHMIMYECKOM HW3MEHUYMBOCTU. Bujsl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHASL.

KoMOuHaTuBHAsT U3MEHUMBOCTh. MeH03 M IMOJIOBOW IMPOILIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JaHUHU T€HETHYECKOTO pa3HO00pasus
B MIpeJesIax OJHOTO BUA.

MyTtanmonHass M3MEHUYMBOCTh. Buabl MyTanuil: reHHblE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MyTalHMH. SepHbIE W UTOIUIA3MATUYECKUE MYTAIIHH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BO3HMKHOBEHHUS MyTalui. MyTareHbl U HX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX
psgoB B HacnenactBeHHoOW wusaMeHunBoctd (H.M. BaBumoB). BuesgepHas W3MEHYMBOCTH U
HAaCJEACTBEHHOCTD.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpOo8 6 HACIe008aHUU U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuupl 1 cxembl: «Bumbl u3mMeHUHBOCTHY, «MoaudukanmoHHass HW3MEHYUBOCTHY,
«KoMOuHaTHBHAsT ~ M3MEHYHMBOCTH»,  «Meiio3»,  «OmnogorBopenue»,  «l eHeTHdeckue
3a00JIeBaHUS YETIOBEKay», «BUIbI MyTaIuii».

O6opynoBaHue: >KUBbIE W TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMU U3MEHYUBOCTH.

JlabopaTopnasi pabGora «lccrnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
n3MeHYnBOCTH. [locTpoeHre BapualMOHHOTO psiJia U BApUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Mytaruu y 1po30(}uisl (Ha TOTOBBIX MUKpPOTIpENapaTax ).

Tema 14. I'eneTnka 4yenoBeka

Kapuotun denoBeka. MexayHapoiHas Iporpamma HCCIEIOBaHUS T'€HOMA 4YeJIOBEKa.
Metoapl U3y4eHHUs] TCHETHKH YEJIOBEKA: T€HEATOTHYCCKUM, OJIM3HEIOBBIM, ITMTOTCHETHYCCKUH,
MONYJIALIMOHHO-CTaTUCTUYECKUI, MOJIEKYIIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpEACIICHHUE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yuciie ¢ moMonibio [111P-
ananuza. HacnencrBennsie 3a0oseBanust yenoBeka. ['eHHbIE M1 XpOMOCOMHBIE O0JI€3HU YeTIOBEKa.
bone3nn ¢ HacneACTBEHHON NpPeNpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
MPEAOTBPALIEHUNA M JICYCHUU TEeHETUYECKUX 3a00JieBaHUM uejoBeKa. MeauKo-reHeTUYeCcKoe
KOHCYnbTHpOBaHKE. CTBONOBBIC KIETKHU. [IOHATHE «T€HETUYECKOTO IPy3a». ITUUECKHUE aCTEKThI
UCCIIeIOBaHMM B 00J1aCTH peAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOpbl MOBBIINIEHHON YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpYXKarollel cpenpl. l'eHeTmyeckas NpeapacnoyioKEHHOCTh
YeJI0BEKa K MMaTOJIOTUsIM.

JdemoHcTpauuu

Tabmumpl u cxembl: «Kapuotun yenoBeka», «MeToJbl U3yYEHHUS] TE€HETUKU YEIOBEKay,
«["eHeTnueckre 3a00ICBAHUS YEITOBEKAY.

IIpakTHyeckas padora «CocTaBiieHUE U aHAIU3 POAOCIOBHOM.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukauus U CeleKUus. 3apoKIEHUE CelNeKUMH U AoMmectukanuu. Yuyenue H. WU.
BasuioBa o LleHTpax mpoucxoxaeHns 1 MHOrooOpasus KyJbTypHBIX pacTeHui. Posb cenekuuu
B CO3JaHUM COPTOB pAaCTeHMM U T1OpoJ KUBOTHbIX. CopT, Mmopoja, ImTaMM. 3aKOH
FOMOJIOTMYECKUX PSAJOB B HaciaeACTBEeHHON m3MeHunBocTd H. M. BaBunosa, ero 3Hauenue st
CEJIEKIIHOHHOM paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAJTbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue mpousBoauTeneld mo moromMctBy. OTOOp 10
TCHOTHUITY C ITOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHITY C IIOMOIIIBIO aHAJIA3a
JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ CENEKIIMOHHOM paboTel. PagwanuvoHHbId U
XUMUYECKUM MyTareHe3 Kak MCTOYHHUK MyTalluid y KyJbTYpHBIX (OpPM OpPraHuW3MOB.
Hcnonb30BaHWEe TEHOMHOTO pedakTUpOBaHUS U MeToAoB pexkomMOuHaHTHRIX JHK — mis
MOJIyYEHUS UCXOAHOIO MaTepuaa JJIsl CEJIEKLIHH.

[Tonydyenne monumuionaoB. BHyTpuBHoBas ruOpuau3anus. bIM3KOPOACTBEHHOE
CKpelIuBaHue, Ui MHOpuauHr. HepoicTBeHHOE CKpelMBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonp3oBaHue reTepo3uca B cenekuud. OTmanéHHas ruUOpUIM3aAIUS.
[Ipeononenne Oecraoauss MEXBUIOBBIX TUOPUIOB. JIOCTHIKEHHS CENEeKIMH pPAacTeHUH U
KUBOTHBIX. «3€1éHaAs pegoNoOYUsLy.

CoxpaHeHHE M HU3YYEHHE TCHETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U WX JUKHUX
ponuYel A CO3IaHusl HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKuUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs. CYUWeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, NEPedosblX udel U
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTHYECKUX pPSAOB B HACJIEACTBEHHOM W3MEHUMBOCTH», «METOABl CEIEeKIUn»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopHasi pabora «/I3yuyeHue copToB KyJIbTYPHBIX PACTEHMH M IOPOJ JOMAIIHUX
YKUBOTHBIX).



JlaGopaTopHas padora «/3yueHrne METOI0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «IIpuBruBKa pacTEHUII».

Ikcekypeust «OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CEJIEKIIMH PACTEHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (hepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexXHOJIOTHs M CHHTETHYeCKasi OHOJI0T U

OOBbeKTbl, HCIONIb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHBIE U TKaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapakTepucThka. TpaaulMoHHAs OHOTEXHOJOrHs: XjeOoreueHue,
MOJTyYeHHE KUCIOMOJOYHBIX MPOAYKTOB, BUHOAEnuEe. MuKkpoOroisoruueckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BATAMUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPaBICHHOTO  WM3MEHEHHS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO TOJYYEHHsI OPTraHU3MOB U X KOMIIOHEHTOB, COJEpKaIINX
HE BCTpeYaroluecs B IpUpoae OMOCUHTETUUYECKHE ITYTH.

Knerounas unxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH pPAaCTEHUN M YKUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuau3anus U comMaTHueckuid smOpuoreHe3. Mcmomb3oBaHue
ralionJI0B B CEIEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCTpyKLMS AMIEKIETOK M KIOHUPOBAaHUE JKMBOTHBIX. METON TpaHCIIaHTAaUuu sAep
KIETOK. TexHonoeuu 0300poenenus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO20 DA3SMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JHK. Coszdanue mpanceennvix opeanusmos. JJocTKeHUS W TEPCIEKTUBBI
XPOMOCOMHOW M TE€HHOM HWH)XEHEpHUH. OKOJOrMYECKHMe U OSTHYECKHUEe TMpoOJIeMbl TE€HHOU
VHKEHEpUHU.

Menununckue 6uotexnosnoruu. [locrrenomuas mudposas meauuuna. [1[P-nuarnocTuxka.
MeTabon0MHBIH aHaIN3, TEHOLIEHTPUYECKUM aHaIN3 IPOTEOMa YeJIOBeKa JJIsl OLEHKU COCTOSHUS
€ro 310poBbs. lcronp3oBaHHE CTBOJIOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OMOMHXKEHepusl Ul pa3paboTKU  (QyHIAMEHTaJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOIHUH,
CO3/1aHHS KOMIUIEKCHBIX TKaHEW COoYeTaHuEM TEXHOJOTUH TpEXMEPHOro OWOMPUHTUHTA U
ckaddonauHra s peueHus 3a1a4 NepcoHaTN3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BakKIMH C II€JIbl0 oOecredyeHuss KOMOWHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJEKYJISIpHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAaCHbIE 3200J1€BAHNUS YEIOBEKA U dKUBOTHBIX.

JdemMoHcTpanuu

Tabmumer  u cxembl:  «Vcrnonpb30BaHME  MUKPOOPIaHU3MOB B MPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KiteTouHas uHxkeHepusn», «[ eHHas HHKEHEPUI».

JlaGopaTopHas padora «l/3yueHne 00bEKTOB OMOTEXHOIOTHI Y.

IIpakTHyeckast padora «llosydeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Ikcekypens «bruoTexHoIorus — BasKHENIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m Konrpoabnbie | IlpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIEe
padoThI padoTsbI pecypenI
1 buonorus kak Hayka
2 JKviBble cuCTEMBI U UX U3yUEHUE
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3aIusl KICTKH 10
5 CrtpoeHue 1 pyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 1
KJIETKE
7 Hacnencteennas uadopmarus u 9 05
peanuzanus e€ B KJIeTKe
JKM3HEHHBIN [IUKIT KJIETKA 6 1
CtpoeHue 1 pyHKLIMN OpPraHU3MOB 17 1.5
10 Pa3mHoOkeHue u pa3BuTHE OpraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH H3MEHUYNBOCTH 6 1
14 ['eHeTnKa YemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTtexHomorus u CHHTETUYECKast OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KosnyecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
w/n Tema ypoka Beero Konrpounnbie | IlpakTnyeckune S — oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 buosiorus kak KOMIUIEKCHAs HayKa U 1 bubmuorexa [IOK
KaK 4acTh COBPEMEHHOTO 00IIeCTBa https://m.eds00.ru/7f413368
. bubnnorexa [IOK
2 JKuBbIe cucTemMbl U UX CBOICTBA 1 https://m.edsoo.ru/7f413368
3 YpoBHEBas OpraHu3anus ;KUBbIX 1 bubnnorexa [JOK
CHCTEM https://m.edso0.ru/7f413368
4 Hcropus oTKpeITHS U U3yUEHUS 1 Bbu6mmoteka [JOK
kiaetku. Kierounas reopus https://m.edsoo.ru/7f413368
5 Mertoabl MONEKYJIAPHON U 1 05 bu6nmorexa LIOK
KJICTOYHOM OHOIOTHU https://m.edsoo.ru/7f413368
. bubnuoreka [JOK
0 AMMIECKII COCTAB KICTKN 1 https://m.edso0.ru/7f413368
7 MuHepanbHbIE BEIIECTBA KJIETKU, UX 1 bubmuoreka [IOK
Ouonormyeckas poib https://m.edso0.ru/7f413368
8 Oprannyeckue BenecTBa KIeTKH — 1 05 bubmuorexka [IOK
Oenkn https://m.edso0.ru/7f413368
9 CaoiicTBa, KnaccuuKaIiys u 1 bubnuotexa [JOK
¢byHKIMN OETKOB https://m.edso00.ru/7f413368
10 OpraHuyecKkue BeIecTBa KIETKH — 1 bubnuotexa [JOK
YTJIEBOIbI https://m.edso00.ru/7f413368
11 Opraandeckue BenecTBa KIeTKH — 1 bubnuotexa [JOK
JIMITA/TBI https://m.edso00.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Hyxkneunossie kucnorsl. JITHK u

bubnunorexa LIOK

12 0.5
PHK https://m.edsoo.ru/7f413368
13 Crpoenue u pynkuuu ATO. [Ipyrue Bu6mumotexa [JOK
Hykieosunrpudocdars (HTD) https://m.edso00.ru/7f413368
14 CexBenuponanue JJHK. Metost Bubsmorexa LIOK
FEHOMHUICH, TPAHCKPUITTOMHIH, https://m.edso0.ru/7f413368
IPOTEOMUKHU
bubnunoreka LIOK
15 M i o
CTOAR CTPYRIYPHOH brotoTid https://m.edso0.ru/7f413368
16 Tune! knerok. [Ipokapuotnyueckas bubnnorexa [JOK
KJIeTKa https://m.edso0.ru/7f413368
bubmuoreka [{OK
17 C i 0.5
TPOCHHE SYRAPHOTHICCKON KICTIH https://m.edso00.ru/7f413368
18 [ToBepXHOCTHBIH anmnapar KIeTKH buomiorexa LIOK
P P https://m.edso0.ru/7f413368
OnHoMeMOpaHHbIE OPraHOUIbI bubmmnoreka HOK
19 0.5
KJIETKU https://m.edso0.ru/7f413368
20 [ToyaBTOHOMHBIE OPTaHOUIBI 05 bubmmnoreka HOK
KJICTKH: MUTOXOH/IPHH, TIJIACTHIBI ' https://m.edsoo.ru/7f413368
bu6mmoteka IIOK
21 H 0
CMENDPAHHBIC OPTAHOMAB IIETIH https://m.edso0.ru/7f413368
bubmmoteka IIOK
22
CTpoeiHe i GyHKLIH 51pa https://m.edso00.ru/7f413368
CpaBHuUTENbHASA XapaKTEPUCTUKA bubmuoreka [IOK
23 0.5
KJIETOK DyKapuoT https://m.edso0.ru/7f413368
AccUMIIISIINS ¥ TUCCUMIIISITIAS — BuGmorexa LIOK
24 JIBE€ CTOPOHBI MeTaboau3Ma. Turbl

oOMeHa BelecTB

https://m.edsoo0.ru/7f413368
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DepMEHTAaTUBHBIN XapaKTep

bubnunorexa LIOK

25 peaKIuii KJICTOYHOTO MeTaboInu3Ma 05 https://m.edsoo.ru/7f413368
26 Benku-aktuBaropsl u Oenku- Bu6mumotexa [JOK
UHTUOUTOPEI https://m.edso00.ru/7f413368
bubnmnoreka HOK
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB https://m.e dsg).ru 17§413368
bubnmnoreka HOK
28 (orocires https://m.edsé}).ru/7f413368
bubnnorexa [JOK
29 XewmocHires 05 https://m.edsc])lo.ru/7f413368
30 AHa3poOHBIC OpraHu3Mbl. Bupl bubnnorexa [JOK
OpOXKeHUs https://m.edso00.ru/7f413368
31 AspoOHBIE OpraHU3MBbL. JTaIlbI bubnnorexa [JOK
9HEPreTUYECKOro 0OMeHa https://m.edsoo.ru/7f413368
22| npanonos, Cores ATO: puors. Eumiorexa LIOK
npoTomHoit AT®-csTazs: https://m.edsoo.ru/7f413368
33 Peakuun MaTpu4HOro CMHTE3a bubmmorexa [OK
https://m.edsoo.ru/7f413368
34 Tpanckpunums — MaTpUYHBINA bubmmnoreka HOK
cunre3 PHK https://m.edsoo.ru/7f413368
" bubmuorexka [IOK
3 Tpanctis it € orars https://m.edsc?(;).ru/?f413368
36 KoaupoBanue aMuMHOKHUCIOT. Poib bubmuoreka [JOK
pubocoM B OnocuHTE3e Oernka https://m.edso0.ru/7f413368
37 Opranu3zaiys reHoMa y mpokapuor u bu6muoreka [JOK
YKapHOT https://m.edso00.ru/7f413368
38 MouekynsipHble MEXaHU3MBI bubmuoreka [IOK
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JKCIIPECCUH F€HOB Y yKapUOT

https://m.edso0.ru/7f413368

39 Bupycsl — BHEKIIeTOUHBIE (HOPMBI 05 Bu6mumotexa [JOK
KHM3HU M O0JIUTATHBIC TIAPA3UTHI ' https://m.eds00.ru/7f413368

40 BupycHsie 3a0051eBaHHs YeTIOBEKA, Bu6mumotexa [JOK
KHBOTHBIX, PACTCHUIN https://m.edso00.ru/7f413368

41 Hanotexnooruu B OMOJI0THH U bubnunorexa LIOK
MEIMIIHE https://m.edsoo.ru/7f413368

42 JKu3HeHHBIN UK KIETKU bubmmorexa [IOK
B https://m.edsoo.ru/7f413368

. bubmmoreka [JOK
43 Marprsiit curres JIHK https://m.edsoo.ru/7f413368

bubnunoreka LIOK

05

44 APOMOCOMEI https://m.edso0.ru/7f413368

bubnnorexa [JOK
4 JlenetHe KIETKI — MATO3 https://m.edsoo.ru/7f413368

16 Tuns! knetok. Kapuokunes n 05 bubmuoreka [IOK
LIUTOKUHES ' https://m.eds00.ru/7f413368

47 Perynsaums ;ku3HEeHHOTO UK bubnmnorexa LIOK
KJICTOK https://m.edsoo.ru/7f413368

48 OprasusM Kak eJuHOE ILIEJI0e bubmmorexa [IOK
P A t https://m.edsoo.ru/7f413368

. bubmmnorexa LIOK
49 Ticartit pacretiit 05 https://m.edso00.ru/7f413368

bubnmnorexa LIOK

50 T 0.5

KAHHKHBOTHRIX H ACToBeKa https://m.eds00.ru/7f413368

51 Opranbl. CHCTEMBI OPTaHOB 0.5 bubmorexa LIOK

https://m.edsoo.ru/7f413368
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bubnunorexa LIOK

> Oriopa Tea Oprari3Mos https://m.edso00.ru/7f413368
bubnunoreka LIOK
>3 Jlpiietiiie Oprari3Mos https://m.edso00.ru/7f413368
bubmuorexa [IOK
> Hirasue opramismos https://m.edsé}).ru/7f413368
o | meomone s
https://m.edso00.ru/7f413368
YyeJIoBeKa
bubnunoreka LIOK
>0 lexaie oprausmos https://m.edso00.ru/7f413368
57 JIpIXaHHE MO3BOHOYHBIX KHUBOTHBIX bubmuoreka [{OK
U YelIOBEKa https://m.edso00.ru/7f413368
58 TpaHCIIOPT BEMIECTB Y OPraHU3MOB bubmmorexa LIOK
https://m.edso00.ru/7f413368
59 55:;5;::;11 (;II;II:;f)I:IIjLIX u bubnuorexa LIOK
qenoBeKa https://m.edso0.ru/7f413368
60 Belnenenue y opranu3smMosB bubnuorexa LTOK
https://m.edso0.ru/7f413368
61 3amuTa y OpraHu3MoB bubnuorexa LIOK
https://m.edso0.ru/7f413368
62 NMMyHHas cucteMa 4yenoBeka bubmorexa LIOK
https://m.edsoo.ru/7f413368
63 PaznpaxxumocTs u peryismus y bu6muoreka [JOK
OpPraHu3MOB https://m.edso00.ru/7f413368
64 I'ymopasibHas peryisauus u bu6muoreka [JOK

OHAOKPUHHAA CUCTEMA )KUBOTHBIX U

https://m.edsoo.ru/7f413368
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YCI0BCKa

65 ®DopMBI pa3MHOKEHHUST OPTAaHHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/7f413368

Bu6mumotexa [JOK
06 Honosoe pasmiozxeiie https://m.edsi.ru/7f413368

. bubnuorexa [{OK
o7 Meitos https://m.edsoo.ru/7f413368

68 l'amerorenes. O6pa3oBanue u 05 Bu6mmoteka [JOK
pa3sBUTHE IOJOBBIX KJIETOK https://m.edsoo.ru/7f413368

69 NunuBuayansHOE pa3BUTHE Bbu6mmoteka [JOK
OpraHu3MOB — OHTOICHE3 https://m.edsoo.ru/7f413368

70 3akagKa OpraHOB U TKaHEH U3 bubmmoreka [JOK
3apO/IBIIIEBHIX JINCTKOB https://m.edso0.ru/7f413368

71 Poct u pa3zBuTHE )KUBOTHBIX 0.5 bubmorexa LIOK
https://m.edso0.ru/7f413368

. bubnnorexa [JOK
72 Pa3mHoXkeHue u pa3BuTHE pacTeHUI 0.5 https://m.edsoo.ru/7f413368

73 Hcropust CTaHOBIIEHUS U Pa3BUTHUSA bubmuoteka [IOK
TCHETHKH KaK HayKH https://m.edso00.ru/7f413368

74 OCHOBHBIE MOHATHUS U CUMBOJIBI 05 bubnuoreka [{OK
TeHETUKH https://m.edso0.ru/7f413368

15| npumason Monoracputuee 05 Brbmorera LIOK
https://m.edso00.ru/7f413368

CKpEITUBaHNE

76 I{uTonmornueckre OCHOBBI bubmuoreka [{OK
MOHOTHOPHIHOTO CKPEIIUBAHUS https://m.edso0.ru/7f413368

77 AHanu3upylolee CKpeuBaHue. bubnmnoreka [JOK

Henonnoe AOMUHHUPOBAHUC

https://m.edsoo0.ru/7f413368
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bubnunorexa LIOK

8 JluruGpuaiioe ckpetupaiie 05 https://m.edsoo.ru/7f413368
79 [utonoruyeckre OCHOBBI bubmmoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHUS https://m.edso00.ru/7f413368
80 CleIUieHHOE HACIEIOBaHUE bu6nmoreka [IOK
NPU3HAKOB https://m.eds00.ru/7f413368
81 XpoMOCOMHasi TEOpUst bubmuorexa [IOK
HACJICICTBEHHOCTH https://m.edsoo.ru/7f413368
bubmuoreka [{OK
82 Pereritka oz https://m.edso0.ru/7f413368
83 ['eHOTHT KaK [IEIOCTHAS CHCTEMA bubmrorexa LIOK
https://m.edso0.ru/7f413368
84 ['eneTrueckuii KOHTPOJIb PA3BUTHUS bubnnorexa [JOK
pacTeHHIA, 5)KHBOTHBIX M YeJI0BEKa https://m.edsoo.ru/7f413368
85 N3menunBocTh pu3HaKkoB. Bubl Bu6mmoreka [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/7f413368
86 MonudukaronHas H3MEHYUBOCTh ﬁ:tf;j;ﬁiﬁii?’fﬂ £413368
87 Bapuanvonsslii psag u 05 bubmmnoreka HOK
BapHUAIMOHHAs KPUBas https://m.edso0.ru/7f413368
88 I'eHoTHNIMYECKast U3MEHYHUBOCTb. bubmmoteka IIOK
KomOunHaTHBHAS H3MEHUYHNBOCTD https://m.edsoo.ru/7f413368
bubnuotexa [JOK
89 MyTauHomHas H3MEH HBOCTS 05 https://m.edscﬂ).ru/?f413368
o | oo
https://m.edso00.ru/7f413368
SMUTEHOMHUKA
91 I'eneTnka yenoBeka 05 bubnuoreka [JOK
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https://m.edso0.ru/7f413368

bubnunoreka LIOK

92 M i
CTOABT MEAMIHHCKOH TEHETHIH https://m.edsoo.ru/7f413368
3HauyeHue MEIUIINHCKON T'€HETUKH B
93 IIPEAOTBPALEHUH U JICUEHUH Bu6mumotexa [JOK
FEeHETUYECKUX 3a00JIEBaHMI https://m.edso0.ru/7f413368
YyeJoBeKa
bubnunoreka LIOK
94 (0] 05
CHOBHPIC HTOHATHA CENICKIHHT https://m.edsoo0.ru/7f413368
bubmuoreka [{OK
95 M ii pab 05
CTOMPL CECKIOHHON PaboThl https://m.edsoo.ru/7f413368
96 JlocTrKEeHHS CeeKIIMU PaCTEHUN 1 bubmuoreka [{OK
JKUBOTHBIX https://m.edso0.ru/7f413368
o CoxpaHeHue, U3y4eHHUE U BuGmorexa LIOK
HICTTOTIL3OBARME TEHETIHECKIX https://m.edso0.ru/7f413368
pecypcoB
98 brorexHoorus Kkak Hayka u 05 bubmmnoreka HOK
OTpaciib IPOHU3BOCTBA ' https://m.eds00.ru/7f413368
99 OcHoOBHbIE HaNpaBICHUS bubmmnoreka HOK
CUHTETUYECKOIN OMOI0TUN https://m.edso0.ru/7f413368
bubmmoteka IIOK
100 X
POMOCOMHAZ H TEHHAT HIDRCHEPI https://m.edso00.ru/7f413368
but6mmoreka [IOK
101 M 0
CAMTIHCIIE DHOTEXHOTOTHH https://m.edso00.ru/7f413368
PezepBHnbiii ypok. [loBTopenue, Butmiorexa [[OK
102 000011IeHNEe, CUCTEMATH3AIINS

3HAHUH

https://m.edsoo.ru/7f413368
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5







YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

BMOJIOI'MA. OBLIAS BUOJIOT' A

10 k. : mpodmit. ypoBeHS : yued. it 001eo0pa3oBaT. yUpeKICHUI
B. 1O. 3axapos, C. I'. Mamontos, H. . Conun, E. T. 3axaposa ; nofg pexn. B. b.

3axapoBa. - 3-¢ H3JL., HCTIp.
METOAUYECKHUE MATEPHUAJIbI IJISA YUUTEJIA
https://infourok.ru/rabochaya-programma-po-biologii-10-11-kl-2023-2024-6734832.html
IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnunorexa LIOK https://m.edsoo.ru/7f413368






