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MNOACHUTEJIBHAS 3AITUCKA

[Tporpamma o yuebnomy npeamety "buonorus” (nanee - OMOJIOTHS) HA YPOBHE CPETHETO
obmero obpazoBanus paspadboraHa Ha ocHoBe DenepabHOro 3aKkoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenmwu mnpenoiaBaHus
yuebHoro mnpeamMera «bruonorus» u OCHOBHBIX MOJIOKEHHH (henepanbHOi pabouelt mporpaMMel
BOCIIUTaHHUSL.

Yuebnsiii mpeamet «buonorusy yriayonénnoro ypoHs nzydenus (10—11 kiaccor) siBisercs
OJTHUM M3 KOMIIOHEHTOB IpeAMETHON obnmactu «EcTecTBeHHO-HayuHbIe MpeaMeTbl». CoriaacHo
nonoxeausM PI'OC COO npoduinpHble yyeOHBIE NPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YpOBHE, SBISIIOTCA crocoboM auddepeHnmnanuy oOydyeHHUs Ha YPOBHE CpEIHEro OoOIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
00ImMM, CpeAHUM MTPO(HECCHOHATTFHBIM U BBICIIHM 00pa3oBaHueM. B To ke Bpems KaxIblid U3 3TUX
y4eOHBIX MPEIMETOB JIOJDKEH OBITH OPUEHTUPOBAH Ha IIPHOPUTETHOE PEIICHHE 00pa30BaTEIbHBIX,
BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3aJa4, CBA3aHHBIX ¢ MpodopueHTtanueil o0yyarommxcs u
CTUMYJIMPOBAaHUEM HHTEPECca K KOHKPETHOW 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, IKOJIOTUEH, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMy mpeamety "buosnorus" na€r npeacraBieHue o IeNd U 3a7adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyon€HHOM YpPOBHE, ompeenseT o0sa3aTenbHoe
(MVHBapuaHTHOE) TNpPEAMETHOE COJAEpKaHHE, €ro CTPYKTYPUPOBAaHUE IO pasjielaM U TEMaMm,
pacrnpeneseHre o KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3yUeHHUs] y4eOHOro MaTepuania
C yu€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKHM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme mo GMONIOTHMU peann30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs,
Oyarogaps 4eMy MpocMaTpPUBAETCs HAIIPABJIIEHHOCTh Ha MOCJIEAYIONEe Pa3BUTHE OHOJIOTMYECKUX
3HaHWW, OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOT0 MBIIICHUs, MPEACTAaBICHUH O 310pOBOM o0Opa3e >KM3HU, HAa BOCIHMTaHHUE
OepeKHOro0 OTHOIIEHUS K OKpY’Karolleld mpupoJHoi cpene. B mporpamMe mo GMOJIOTMM Takxke
MOKa3aHbl BO3MOXHOCTU yuyeOHoro mpenmera «buonorus» B peanuszauuu tpedoBanuit GI'OC
COO K m1aHUpPyEMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00y4YeHUs U
B ()OPMHUPOBAHUU OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEIBLHOM AEATENBHOCTH OOYYaIOUIMXCS T10
OCBOCHMIO COJIEp’KaHMs OHMOJIOrMYecKOoro o0pa3oBaHMs Ha YpPOBHE CpeaHero oOIIero
o0OpazoBaHus.

VY4eOnblii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero oOpa3oBaHMs 3aBepllaeT
Ouonornyeckoe oopa3zoBaHUE B LIKOJIE U OPHEHTHUPOBAH Ha pacUIMpeHHe U yriIyOJeHHe 3HAHUM
00y4aromuxcst 0 JKUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOI OMOJIOTUH, SMOPUOTIOTHH
U OHOJIOTMM pa3BUTHA, TE€HETHKH, CEJIEKIMH, OWOTEXHOJOTMM, 3BOJIOIUOHHOTO YUYEHHUS H
HKOJIOTHH.

N3zyuenne yuebnoro npeamera «buosnorus» Ha yriayO0lieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJrOTOBKY 00 y4aroIUXCsl K MOCIIEAYIOIEMY IMOJIy4eHHI0 OMO0IOTHYecKoro o0pa3oBaHus B By3ax
U OpraHu3alusix cpenHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro cojaep)KaHUs
COCTaBJISIET cHUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJIYUEHHBIX MpPU HM3YyYEHUH OOydarolUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJOrMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3TH 3HaHMS MOJIy4arOT pa3BUTHE. Tak, pacHIMPEeHbl U YII1yOIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OopraHU3Me ueloBeKa,
o0LIMX 3aKOHOMEPHOCTSIX >KU3HHU, JOIMOJIHUTEIBHO BKIIOYEHBI OMOJOTHYECKHE CBEIECHUS



MPUKIATHOTO U MOMCKOBOTO XapakTepa, KOTOpPbIE MOXKHO HCIOJIb30BATh KAaK OPUEHTUPHI JJIs
nocienyoomero Beidopa npodeccun. BosmokHa Takke MHTErpanusi OMOJOrMYECKHX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TIOTYYCHHBIMU 00YUYaIOMUMUCS TIPU U3y4eHUHU (DU3HKHU, XUMUU,
reorpauu u MaTEMaTHKH.

Crpykrypa mnporpamMmbl 1o ydueOHOMy mpeamery "buosnorus" oTpakaer CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOABI K M3ydeHHI0 Ouosioruu. CorjacHO UM, M3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3allMH,
SBOJIIOIIMM OPTaHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTHYEecCKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkilacce M3y4aroTCs OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HaHUS OOydaroluXcs MO OOTaHMKE, 300JO0THH, aHATOMMHU,
¢buznonornu uenoseka. B 11 kiacce u3y4aroTcsi 3BOJIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTUHU U
yuaeHue o buocdepe.

VYyeOubiii mnpeamer «buonorus» mpu3BaH 00€CEYUTh OCBOCHHE OO0YYaIOUIMMUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, WJCH, NPUHLUMUIIOB W TMPaBWJ, JIeKAIIUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHHbl MHUpa, 3HAHUW O CTPOEHHHM, MHOTrooOpasuu M
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLIEH03a, DKOCHCTEMBI, O BBIIAOIIUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJJOBAHUSX B OHOJIOTHH, MPUKIATHBIX acleKTax
Ouonoruueckux 3HaHWM. J[1s pa3BUTHUS M MOAJEPKAHUS MHTEpeca OoOydaroluxcs K OHOIoruu
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJAEPKaHUU MPOrpamMMbl 110
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHS W Pa3BUTHS TOW WJIM HHOU
o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

[lenp u3yuenus yuebHoro npeamera «buonorus» Ha yriiy0J€HHOM YpOBHE — OBJIAJIEHUE
0o0y4JarImuMUCs 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHu3aldyd KHUBBIX CHCTEM
pa3HOro paHra M MpuoOpeTeHne YMEHUHN HCIIOIb30BaTh ATH 3HAHUS B POPMUPOBAHUH HHTEpEca K
onpeaenéHHON 00macTu MmpodeccruoHaNbHON NeATENbHOCTH, CBS3aHHOW C OWoyIoTHeH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyIomuX 3a/au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHMH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHUSAX, KOHUEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaxX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHPA; O CTPOCHHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJNOTMYECKUX CHCTEeM (KJIETKA, OPTaHW3M, MOMYISALUs, BUI,
OmoreorieHo3, Ouochepa); O BBIJAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  MeToJAaMHM  TO3HaHWS  KUBOW  MPUPOJIBIL:
MCCIIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKHX HAayK (MOJEKYISIPHOM M KJIETOUHOM OHOJIOTHH,
AMOPHUONIOTUY U OUOJIOTUU PA3BUTHUS, TEHETHUKU M CEJEKIIUU, OMOTEXHOIOTUN U CUHTETUYECKOU
OMOJIOTUM, TAJIEOHTOJOTHHM, OKOJOTHH); METOJAaMH  CaMOCTOSITENIBHOTO  NPOBEAEHUS
OMOJIOTHYECKUX HCClIeoBaHui B jaboparopum W B mnpupoae (HaOmroAeHHe, H3MEpeHHe,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOIUTh, aHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 H(OPMAILINIO; TIOJIb30BaTHCS OMOIOTUYECKOM TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTAaHABIIMBATH CBSI3b MEXKIY PA3BUTHEM OHMOJIOTUH U COITUATBHO- dKOHOMUYECKUMU
U SKOJOTHYECKHMMH TpoOJieMaMH YellOBEYECTBA; OICHUBATH TOCIEICTBUS



CBOEH JNeATENPHOCTH 10 OTHOIIEHUIO K OKPYXKAIOLIEH NPUPOIHON cpene, COOCTBEHHOMY
3JI0POBBIO U 37J0POBBIO OKPYIKAIOIIUX JTFO/ICH; 000CHOBBIBAThH M COOMIOAATH MEPHI MPOQPIIAKTHKI
UHQEKIMOHHBIX 3a00JeBaHUM, MpaBWia TOBEACHUS B MPUpPOAE U obecrieueHus: 0e30macHOCTH
COOCTBEHHOM KU3HEJECATENLHOCTH B YPE3BBIYAMHBIX CUTYalUSIX MPUPOIHOTO U TEXHOT€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIE OTKPBITUS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE y 00yYaIOUIMXCA MHTEUIEKTYaIbHBIX U TBOPUECKUX CIHOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TpoOiieMaMHu, METOJI0JIOTHEH OMOJIOTHYeCKOro HCCIEAOBaHUs, MPOBEACHUS
OKCIEPUMEHTAIBHBIX HCCICJAOBAHUM, peIIeHUs] OHMOJIOTUYECKUX 3a7ad, MOICITUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIMXCs IIEHHOCTHOTO OTHOIICHHUS K JKMBOM MPUPOAE B IEJIOM H K
OTHENbHBIM €€ O0bEeKTaM | SBJICHUSAM; (OPMHPOBAHUE HKOJOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl NMOBEACHUS B NPUPOIC; MHTETPALUU E€CTECTBEHHO-HAYUHBIX
3HAHUIA;

npuoOpereHne 00y4arIUMUC KOMIIETEHTHOCTH B PallMOHAIbHOM MPUPOIOII0JIb30BAHUN
(coOnrosmenne mpaBWJI TOBEACHHWS B MPHUPOJE, OXPAaHBl BHJIOB, HSKOCHCTEM, OHOC(EpbI),
COXpaHEHHH COOCTBEHHOTO 3J0POBBS U 3J0POBBS OKPYXKAIOIUX JIIOJEH (COOMOACHUs Mep
npodunakTuky 3a060J1eBaHmil, o0ecrieueHrne 0€30MacCHOCTH KU3HEEATEIIbHOCTH B UpEe3BbIUaiHbIX
CUTYaIUsX IPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCMHOIb30BAaHUS OMOJIOTHYECKHIX
3HAaHUU U YMEHHI B IIOBCETHEBHOM JKU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHIWBUAYAJTEHOU
o0pa3oBaTeNbHONl  TPaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy MpodeccnoHalTbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C WHIMBHMIYalbHBIMM HMHTEpPECaMH U HOTPEOHOCTIMU
peruoHa.

OOmiee yuCIIO 4YacoB, OTBEIEHHBIX HAa M3y4YeHHUE OHMOJIOTMHM Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero oopasoBanusi, coctapnsieT 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Hezenio),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p opraan3anuoHHBIX (HOPM, METOJIOB U CPEACTB 00yUEHUS OMOJIOTUH OCYIIECTBIISETCS
¢ yu€ToM CHelU(HUKU €ro CoJepXKaHus M HaIpaBIEHHOCTH Ha MPOAOJDKEHHE OHOIIOTHYECKOro
00pa30BaHUs B OpraHU3alUsAX CPETHEro MPO(HEeCCHOHATBHOTO U BBICIIEr0 00pa30BaHUSL.

OO0s3aTeNnbHBIM YCIOBUEM MPU O00Y4EHMHM OMOJIOTMM Ha YIiayOJIEHHOM YpOBHE SIBIISETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHueckux paborT. Takxke yuyacThe OOydaromUXcs B
BBITOJIHEHUH MPOEKTHBIX U y4eOHO-HCCIIEI0BATENIbCKUX PA0OT, TEMAaTHKA KOTOPBIX OMPEesieTCs
YUHTEJIEM Ha OCHOBE UMEIOINXCSl MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX NIPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

ConepxaHue NOpPOrpaMMbl, BBIACIIEHHOE  KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpeMeHHas OMONOTHSA — KOMIUIEKCHas Hayka. KpaTkas uUCTOpus pa3BUTHS OHUOJIOTHH.
buonornueckne Hayku M u3ydaemble MMU TpoOneMbl. DyHAaMeHTalbHBbIE, MPUKIATHBIE H
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HaueHue Ouoiorud B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annble ¢ Ononorueil. 3HaueHrne OMOJIOTUHU B IPAKTUYECKON JIEATEIbHOCTH
YeJIOBEKa: MEUIIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIIIEHHOCTH, OXPaHe MPUPOJIBI.

JleMoHCTpauuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mengens, B. U. Bepranckwii, . I1. [1asnos, 1. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykaMu», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYCHHE

JKuBble cucTemspl Kak mpeaMeT uyueHus: Ouosioruu. CBOMCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JHUCKPETHOCTh U LEJIOCTHOCTb, CJOXKHOCTb MU YIHOPSJAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHU3alus, CAMOBOCIPOMU3BEIEHUE, Pa3qPaKUMOCTh,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3aldM JKUBBIX CHCTEM: MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUI0BO1, 9KOCUCTEMHBIN (OuoreoneHOTHYECKHUIA),
6uocdepnsiil. Ilponeccsl, mpoucxosmue B KUBBIX cucreMax. OCHOBHBbIE NMPU3HAKU >KUBOTO.
Kuzsp kak popma cymiectBoBaHus MaTepuu. Hayku, n3ydaromue *uBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoasl Ouosnoruueckoil Hayku. HaOmronenue, mamepenue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMOW UM HE3aBUCUMOU
nepemeHHoi. IlmanmpoBanme skcnepumenta. IlocranoBka u nposepka runore3. Hynesas
runore3a. [lonarue BoIOOPKU U €€ J0cTOBEepHOCTh. Pa3zdpoc B OGnonornyeckux AaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yibTaToB. [IpHuMHBI HCKa)KE€HUS PE3Y/IbTATOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpauuu

Tabmunpelr 1 cxeMmbl: «OCHOBHBIE TPU3HAKH JKU3HWY», «bHolornueckue CuCTeMbD»,
«CBoiiCTBa JKMBOM MaTepumn», «YpOBHHU OpraHU3alluy >KUBOU IPUPOIED», «CTpOEHHE )KUBOTHON
KIeTKn», «TkaHM  KUBOTHBIX», «CHCTEMBl  OpPraHOB  YEJIOBEYECKOTO  OpPraHUu3May,
«buoreorienos», «buocdepa», «MeToabl U3yUEHUS KUBOUH IPUPOIIBI».

O6GopynoBanue: 1aboparopHoe 000pyI0BaHKE IJIsI TPOBEICHMS HAOTIOICHNUN, N3MEPEHU,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnosp3oBaHMEe Pa3aUYHBIX METOJIOB IIPU M3YYEHHH JKHBBIX
CUCTEM.

Tema 3. Buosorust KJeTKH



Knerka — cTpykTypHO-(yHKIMOHAIbHAS €IMHULA >KUBOTO. VICTOpPHUS OTKPBITHS KIIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoapl MOJNEKYISPHOM M KJIETOYHOW OHOJOTMM: MHKPOCKONUS, Xpomatorpadus,
anekTpodope3, METOA  MEUYEHBIX aroMoB, auddepeHnnanbHoe  HEHTpU(yTUpoBaHHE,
KyJbTUBUPOBAHUE KIETOK. M3yuenue ukcuposanHvlx Kiemox. DIEKTPOHHAs MHUKPOCKOIUS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoHCTpauuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmumpl u cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBI MUKpOCKOM», « cTopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpOIIpENapaThl PacCTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHue MeTOJOB KJIETOYHOM Ouonorum (xpomarorpadus,
anekTpodopes, nuddepenunansHoe neHTpudyruposanue, [TLP)».

Tema 4. XumMu4eckasi OpraHusanus KJIeTKU

XVMMHUYECKUH COCTaB KIETKU. MaKkpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHTHI. Bosa u €€ poip

KaKk pPAacTBOpDUTENS, pPEarcHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KIIETKH, TEIUIOPETYJIALUU.

MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckast pojib. Pojib KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuueckue BelecTBa KiIeTku. buonoruueckue nonumepsl. benku. AMUHOKHCIOTHBIN

coctaB 0OenkoB. CTpyKTypbl OenkoBoi MoJekyibl. [lepBuuHast cTpykTypa Oenka, MenTHIHAS

CBs3b. BTOpuuHasi, TpeTuuHas, yeTBepTHUHas CTPYKTyphl. JleHarypauus. CBoiicTBa O€JIKOB.
Knaccugukarus 6enkoB. buonornueckne GyHkuuu 0eykoB. /puonsi.

VYrneBoabl. MoHOCaxapuabl, AUcCaXapyibl, OJIMTOcaxapy bl U monucaxapuisl. O0muii miaxn
CTpOEHUs U (PU3NKO-XMMHUYECKHE CBOMCTBA YIeBO0B. bruonornueckue GpyHKIMHU YTI€BOIOB.

JInnuae!. Tlunpodunsro-ruapodoOHBIE CBOMCTBA. Knaccubukanus  aumumos.
Tpurnuuepuasl, Gochonunuabl, BOCKH, cTepouibl. buonornueckue gynkuuu aunuaos. O6mue
CBOMCTBa OHWOJIOTHYECKUX MEMOpaH — TEKy4ecThb, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenune HyknemHOBbIX KucnoT. HykneoTunasl.
[Tpunuun xommuiementapHoctu. [Ipasuno Yapragda. Crpykrypa JHK — nBoiinas cnmpans.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mmosiekysie AT®. buonornyeckue
¢ynkuun  AT®. BoccraHoBieHHBIE MEPEHOCUMKH, UX (GYHKIMUM B KieTke. /[pyeue
HyKleo3uompugocgamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHYECKHE M OMO(PHU3UYECKHE HMCCIEJOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Modenuposanue cmpykmypol U  @QYHKYUl
Ouomonexyn u ux komniexkcos. Komnvromepuwiii Ouzaun u op2anuyeckuil Cunme3 OUOMONIEKYI U UX
HenpupoOOHbIX AHATI0208.

JleMoHCTpauuu

[Toptpertsr: JI. [Tonmunr, [x. Yorcon, @. Kpuk, M. Yunkunce, P. ®panknun, @. Caxrep, C.
[Ipy3usnep.

Huarpammel:  «PacripenienieHe  XMMHYECKMX JJIEMEHTOB B HEXHBOM  IIPUPOIE»,
«PacrnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEN.



Tabmuubl u cxemsl: «[leproguueckas TaOnMIAa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJbI», «BemecTtBa B cocraBe OpraHu3moB», «CTpOEHHE MOJEKYJbl OenKay,
«CTpyKTYypbl O€nKOBOW MOJEKYNb», «CTpoeHHEe MOJEKYJd yrieBoAoB», «CTpoeHHe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONeKyIbl ATD.

Ob6opynoBanue: XUMUYECKas IOCy/a U 000pyIOBaHUE.

Jladoparopnasi pa6ora «OOHapykeHHE OCITKOB C TOMOIIBIO KAYECTBEHHBIX PEAKITUIN.

JlaGoparopHasi padora «VccienoBaHue HYKJICUHOBBIX KHUCIOT, BBIICJICHHBIX M3 KJIETOK
Pa3INYHBIX OPIaHU3MOBY.

Tema 5. CTpoenne n pyHKIMHU KJIETKH

Tumbl KJIETOK: 3yKapHOTHYecKas M INpokapuoTHueckas. CTpyKTypHO-(DyHKIIMOHAJIbHbIE
00pa30BaHUs KJIETKU.

CrpoeHue mnpokapuoTHUEeCKOoM KJeTku. Kierounas crTeHka OakTepuii u  apxeu.
OCoOeHHOCTH CTPOCHUS TeTepOTPOoPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne U (QyHKIIMOHHPOBAHUE SYKapHOTHUECKOW KieTkH. [Inmazmaruueckas memOpaHa
(mnazmanemma). CrTpykTypa IIa3MaThdeckoid MemOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOneruéHHas nuddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). Ilomymponunaemocts MeMOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, (aronuro3. Dx3ouuto3. Kietoynas cTeHka.
CrpykTypa 1 QyHKIMH KIETOYHOM CTEHKH PacTEHHH, TPHOOB.

Huronna3zma. Ilutozomb. Llutockener. JIBmkeHue uurToruia3Mbl. OpraHoubl KIETKH.
OpnHomeMOpaHHbIE OpraHOMABI KIETKH: sHpomIazmaTuyeckas cetb (IIIC), anmapar Ionbmky,
JU30COMBI, UX CTpOeHHe U (QYHKUUHU. B3auMoCBsA3b 0JTHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue TpaHyJIIpHOTO peTuKynyMma. Mexanusm nanpaenrenus 6eaxose ¢ IIIC. Cunte3
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOUHbIX MeMmOpaH. ['nmagkuit  (arpanHynspHBIN)
SHJOIUIa3MaTHUeCKUi peTukynyM. CekpeTopHas QpyHkuus annapara ['onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturtenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MUTOXOHIPHM, TIIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepesckosckuii, JI. Mapeyaruc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUA W TuacTHl. llepBUuYHBIE, BTOpPUYHBIE M CJIOXHBIE TUIACTHU[BI
(OTOCHHTE3UPYIOIUX IYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIUIACTHI  BBICIIUX
pacTeHuH.

HememOpannbie opranouzs! kieTkd CTtpoeHHe M (QyHKIMM HEMEMOpaHHBIX OPraHOWIOB
kietku. PubGocombl.  [lpomesicymounvie  ¢punamenmol. MuUKpopUIaMEHTBL. AKMuUHOBblE
Muxkpogunramenmol. MBbIIEUHBbIE KIETKH. AKMUHOBblE KOMNOHEHMbL HEMbLULEYHbIX KIemOK.
MuxkpotpyOouku. Kinetounsiit nentp. CrTpoeHMe M JABWKEHUE IKTYTHKOB U PECHHUYEK.
MuxkpotpyOouku nuTorniaasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OOosouka sApa, XpOMaTHH, KapuoIula3Ma, SJPBIIIKK, UX CTPOCHHE U (PYHKLHUU.
Snepublii GenkoBbIid MaTpuKC. I[IpocTpaHCTBEHHOE PacIoyioKeHHE XPOMOCOM B MHTEp(a3zHOM
aape. dyxpomamun u eemepoxpomamun. Benku XpoMmaTUHa — TUCTOHBL J{uHamuka sA0epHOu
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkmtodeHus. CpaBHMTENbHas  XapaKTePUCTUKAa  KJIETOK  JYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpauuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpPOCHHE DSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUW», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIIpENapaTbl PacTUTEIbHBIX, XHUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlaGoparopHas padora «/I3ydyeHure CTpOCHUS KJIETOK pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckasi pa6ora «/3ydeHne CBONCTB KJIETOYHOU MEMOpPaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3MoiM3a U AEMIIA3MOJIM3a B PACTUTENbHbBIX
KJIETKax».

IIpakTuyeckas padora «/3ydyeHue IBUKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BeliecTB U NMpeBpallleHNe SHEPTHH B KJIETKe

AccUMWISILIUS U TUCCUMWISILIUSL — JIB€ CTOPOHBI MeTabosn3Ma. Tumnsl oOMEHa BELIECTB:
aBTOTPOGHBIN U reTepoTPOHBINA. YUacTHe KUCIOpO1a B OOMEHHBIX MpoIeccax. JHEPreTHIECKOe
obOecrnieueHue kieTku: npespaiieHue ATD B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN XapakTep
peakiuil KieTouHoro Merabonusma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHHU3M JICHCTBUSL.
Kodepmentsr. Otinnunst GepMEeHTOB OT HEOPTaHHMUECKUX KaTalu3aTopoB. bemku-akTUBATOpHI U
OENKU-MHTHOUTOPBI. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHBHBIX pPEAKIUH OT pa3IMYHBIX
(bakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BEILIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U
oKcuzeHnvlll  pomocunmes y oakmepui. Ceéemocobupaiowue nueMeHmsvl U NUSMEHNbL
peaxkyuonHoz2o yenmpa. Ponb xmopormnactoB B mporecce (poTocuHTe3a. CBeToBas U TEMHOBAS
dba3el. @omoovixanue, Cs., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTb (POTOCHUHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTPHUPHUUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buael Oposkenus. [IpoaykTsl OpokeHUs U MX HCIIOIb30BaHHE
4eJI0BEKOM. AHa’poOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTHMM W BO30YAWUTENN
6oJte3He.

AspoOHBIE OpraHW3MBL. DTamlbl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBHBIN ATarl.
['mukonn3 — 0eCKUCIOPOIHOE PACIIEIIEHUE TIIFOKO3BI.

bronornueckoe OKMCIEHHE, WU KIETOYHOE JAbIXaHue. Poiab MUTOXOHIpHIl B mpoleccax
O6uonoruueckoro okucienus. lluknnueckue peaknuu. OxucinurtenbHoe (ochopuarpoBaHHe.
Ouepeus membpanHo2o epaduenma npomouos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB IEpe]  aHa’3pOOHBIM.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpetsr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl u cxemsbl: «DoTocuHTE3», «IHEpreTudecKkuii oOMen», «bmocuHTe3 Oenkay,
«Ctpoenne pepMeHTay, «XEeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHKE /IJIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnasi pabdora «/3ydeHHe KaTaJIUTUYECKOW AKTHBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.



JlaGopatopnas pabGora «lI3yyeHue (EepMEHTATHMBHOIO pacUICIUICHUS IEpOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas pa6ora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHnasi padora «CpaBHEHHE TIPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaencreenHass nHgopManus U peaju3anus eé B KieTke

Peakuun marpuysHoro cuHresa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanuzanus HaciencTBeHHOW wHHQOpManuu. ['eHeTHueckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHOUNGl TpaHCKPUNIUMU: KOMILJIEMEHTAPHOCT,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sramnbl. Yuactue TpancnoptHbeix PHK B OnocunTese Genka. YcnoBus
ouocunTesa 6enka. KogupoBanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzalys reHoMa y IpoKapuoT U
9YKapHoT. Perynsius akTHBHOCTH I'eHOB y pokapuoT. ['unoresa onepona (. XKakoo, K. MaHo).
Monexynapnvie mexanusmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6 peynayuu
pabomwi 2enog. Perynsius 0OMEHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycer — HekiieTouHble (OPMBI )KU3HHA U OONHTraTHBIC Mapa3uTbl. CTpoeHUe MPOCTHIX U
CJIO)KHBIX BHMPYCOB, PETPOBUPYCOB, OakrepuodaroB. JKusnenuwiti yukn [[HK-cooeporcawjux
supycos, PHK-codeporcawux eupycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHsble 3a6oneBanus yenoBeka, )KuBoTHbIX, pacteHuil. CITN, COVID-19, conuanbubie
U METULIMHCKHUE IPOOIEMBI.

buoungopmamuxa: unmeepayua u ananuz oonvuux maccueog («bigdatay) cmpyxmypHuix
ouonoeuueckux oannvix. Hanomexunonozuu 6 buono2uu u meouyune. [lpocpammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JleMoHCTpanuu

IToptpetsr: H. K. Konsnos, 1. M. IBanoBCcKkui.

Tabmuuet u  cxembl: «buocunte3 Oenkay, «['eHeTmueckuii Komy», «BuUpyCh»,
«baxrepuodaru».

IIpakTyeckas padora «Co3naHue MOJENIN BUPYyCay.

Tema 8. ) Ku3HeHHbIIT HUKJ KJIEeTKH

Knerounsii muki, ero mepuoasl u perymsmus. Warepdaza u muto3. OcobeHHOCTH
mpoIrieccoB, mpoTekaronmx B uHTepdasze. [loaroroBka kietku k genenuro. [IpecuHTeTHYECKHA
(MTOCTMUTOTUYECKUI), CUHTETUYECKUH W TOCTCHHTETHYECKUH (MIPEMUTOTUUECKHI) MEpUOJIbI
uHTEp(DaA3BL.

Marpuunsiii  cunte3 JHK -  permmmkanmsa.  Ilpuwnanuner  perumkanmn — JJHK:
KOMIUIEMEHTApHOCTh,  IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUNApaUIeIbHOCTh. MexaHU3M
perunkanuu JTHK. Xpomocomel. Ctpoenue xpoMmocoM. Tenomepsl U Testomepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KapuoTull. [IUMIOuHBIN U ramiougHbelii HAOOpsl XpoMocoM. ['oMoorHYHbIe
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenune kietkun — muto3. CTaguu MUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. bruojgorndeckoe 3Ha4eHHE MUTO3A.

Perynauus MuToTMYeckoro mukia kieTku. IlporpamMmupyemas kierouHas TuOenb —
aroImTo3.



Knerounoe s1po, XpoMOCOMBI, QYHKIIMOHATIbHAS T€HOMUKA. Mexanuzmuvl nponugepayui,
oughghepenyuposku, cmapenus u eubenu kiemoxk. «Lugpposas knemrkay — buoungopmamuueckue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JleMoHCTpauuu

Tabmumel U cxeMbl: <«OKW3HEHHBIN UK KIETKH», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpoIpenaparsl: «MHUTO3 B KJIETKAaxX KOpeIKa
JyKay.

JlabopaTopnas padora «/I3yueHue XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparTax)y.

Tema 9. CTpoenue U pyHKIUH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3ZHEIECATEIBHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJAOPOCIH, Apyrue NpoTucTsl. KomonuanbHbie
OpIraHU3MBI.

B3anMocBsI3b 4acTei MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusM kak eauHoe uenoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBarenbHas, I[OKPOBHas,
IPOBOJIAIIAsI, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTpOEHUs, QYHKIUH U PaCHOJIOKECHUS
TKaHEW B OpraHax pacTeHUM.

TKaHU )KUBOTHBIX U YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEH: AIUTEINAIBbHAS, COEIUHUTEIbHAS,
MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIONOKEHHUs] TKaHEW B OopraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHel ¥ CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Onopa tena oprann3mMoB. Kapkac pacteHuil. CkeneTsl 0JHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEAMHEHUS KOCTEH.

JIBikeHue opraHusmoB. JIBIDKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aME&OOMAHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MBI M HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX )KMBOTHBIX U Y€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmoB. Ilornomienre Boabl, YIIEKUCIOro raza 1 MUHEPaJIbHBIX BEIIECTB
pacreHusMH. IluTaHue >XMBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE MUIIEBapEHUE.
[TuTanne NMO3BOHOYHBIX KMBOTHBIX. OTHENbl NMUIIEBApUTENbHOrO Tpakra. [lumeBapurenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[prxanne pactennii. Jprxanue xuBoTHIX. [{uddy3us razos uepes
NOBEpPXHOCTh KJeTkH. KokHoe apixanue. [IpixatenbHas moBepxHOCTb. JKabGepHoe U JIErodHoe
JpIXxaHue. JlpIXaHue ITO3BOHOYHBIX JHMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCIOXXHEHHE
CTpO€HHUS JETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTeMa 4YelloBeka. MexaHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaroIuX. Perynsauus asixanus. /{pixaTenbHble 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuM. TpaHCcHopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas crctema U e€ opransl. KpoBeHOCHas crcTema o3BOHOYHBIX
KUBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBbIE cocyAbl U KpoBb. Kpyru



KPOBOOOpAIIIEHNUs. DBOIIOLMOHHBIE YCIIOKHEHHSI CTPOCHUS! KPOBEHOCHOM CHCTEMBbI T03BOHOYHBIX
KUBOTHBIX. PaboTa cep/ma u e€ perymsius.

Boinenenne y opranu3moB. Bbinenenwe y pacteHuid. BblneneHwe 'y KUBOTHBIX.
Coxkpatutenbublie Bakyoiau. Opransl BeieneHus. @uibTpaiys, CeKpenusi 1 00paTHOE BcachblBaHUE
KaKk MEXaHM3Mbl pPabOThl OpraHoB BbIjeneHUs. CBsA3b IOJOCTH TelNa C KPOBEHOCHOH W
BBIJICJIUTEIIBHOM CUCTEMaMU. BblJenieHue y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. [loukw.
Crtpoenue u ¢pyHkironupoBanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y Opranu3MoB. 3aliTa y OAHOKIETOUYHBIX Oprann3MoB. Criopbl OaKTepHUid U IUCTHI
npocTeimux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyna. CpeactBa nacCUBHOW U
XUMHUYECKOH 3a1uThl. PUTOHIIHUIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X MPOU3BOJHBIE. 3alIUTa OpraHu3Ma
or Oomesneii. MMmmyHHas cucrema denoBeka. KIIeTOYHBIE W TyMOpaJbHBI HMMMYHHTET.
Bpoxnéuuerii u npuoOpeTéHHBI  cnenuduyeckuid MUMMYHHTET. Teopusi KJIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO NMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIeBaHU.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHui. POCTOBBIE BEIECTBA U HX
3HAYEHUE.

HepBHast cucrema u pedrexkrtopHas perynsauus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropras ayra. bezycnoBHble u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHasi perymsiuvsi M OSHIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3bp HEpPBHOU U
SHAOKPUHHOU cucteM. [ munmoranamo-runoduszapHas cucrema.

JleMoHCTpauuu

IToprper: U. I1. [TaBnos.

Tabmuupl 1 cxeMbl: «OIHOKJIETOYHBIE BOJOPOCTN», «MHOTOKIETOUYHBIE BOJIOPOCIIN,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue HaceKoMbIX», «TkaHH pacTeHuil»,
«KopueBble cuctembl», «CtpoeHue crtelias», «CTpoeHHe IMCTOBOM IUIaCTHMHKM», «TkaHu
JKUBOTHBIX», «CKener uenoBeka», «llumeBaputenpHas cuctema», «KpoBeHOCHas cucremay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxa», «MploeyHas CHUCTEMay,
«BpiaenurensHas cucreMay, «JHAOKpUHHAs cucteMayn, «CTpoeHne MblIIb», «MMMyHUTET»,
«KumeunomnonoctHele», «CxeMa NUTaHUsA pacTeHHi», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHne ruapel», «CTpoeHue miaHapuny», «BHyTpeHHee CTpOEHHE T0XKAEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymkn», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrtemMa MIIEKONUTAIOLINX),
«HepsHas cucrema yenoBeka», «Pediuexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpEnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KHUBBIE
HK3EMIUIAPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHUI pa3HBIX OTIENIOB, BIAXKHbBIE TPENapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue ISl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTeHU, pacuierieHus
Kpaxmania u OenKoB ToJ JelcTBUEM (EpMEHTOB, O0OOpYAOBaHHUE IS



JIEMOHCTPALIMH OTBITOB MO U3MEPEHUIO KU3ZHEHHOU EMKOCTH JIETKUX, MEXAHU3MA JbIXaTEIbHBIX
JBU>KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel ) KUBOTHBIX.

Jlaboparopnasi pabora «/3ydyeHne opraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe (BKIIoUasi BEreTaTUBHOE) U MOJ0Boe. Bubl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pa3smHoxkeHue. IlomoBeie kneTku, win ramersl. Meho3. Craguum Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazsutue. ['amerorenes y sxuBoTHbIX. [TonoBbIe xene3bl. ObpazoBaHue
Y pa3BUTHE MOJIOBBIX KIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue NoJIOBbIX KIETOK.

OmI010TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOIOTUS — HayKa O Pa3BUTUU
Oopranu3MoB. Mopgozcenes — 00na u3z enasuwvix npoobaem amopuonocuu. Konyenyus mopgozenos u
mooenu mopgoeeneza. Ctanun >MOpHOTreHe3a KUBOTHBIX (Ha TpuMepe Jsrymkn). Ipobienue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opoobnrenue. bracmyna, munsi
onacmyn. OcoOEHHOCTU JPOOJICHUS MIICKOIUTAIOMIMX. 3apOJbIIIEBbIE JTUCTKU (TacTPYIsIus).
3akjaJKka OpraHOB M TKaHEW U3 3apOAbILIEBBIX JHUCTKOB. B3anMmHOe BiusiHHE YacTel
Pa3BHUBAIOIIETOCS 3apo/iblilia (AMOpHOHAJIbHAS MHAYKIMS ). 3aKiIaJlKa IUIaHa CTPOEHUSI )KUBOTHOT'O
KaK pe3yJbTaT HepapXUueCKUX B3aUMOJAEWUCTBUI reHoB. BiausHue Ha sMOpHOHANIbHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuonHanmpHbIM mepuoj. I[IpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOrO W HEMPSMOTO Pa3BUTHUS, UX PAaCHPOCTPaHEHUE B MPHUPOJE.
Tunel pocta >KMBOTHBIX. DakTOpbl PETYISIMU POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS y KUBOTHBIX M uenoBeka. [lepuojsl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLECCHI.

PasmHoxenue u passutue pacrenuil. ['ameroput u cnopoput. Meito3 B KU3HEHHOM LTUKJIIE
pacrenuii. OOpa3oBaHue crop B npoiiecce Meio3a. 'amerorenes y pactenuit. OriogoTBOpeHHE U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pPaCTEHHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYJISIINN OHTOT€HE3a Y PACTCHHUI U dKUBOTHBIX.

JleMoHCTpauuu

IToprpetsr: C. I'. HaBamms, X. [lInemasn.

Tabmunp!l u cxembl: «BereratuBHoe pa3zMHOXKeHHE», «TUIBI OECTIONOro pa3MHOKEHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAJbI», «Pa3MHOXEHHE JBIJIEHbD», «Pa3MHOXEHHE TUJIPBI»,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue SULEKIETKH U CIEPMaTO30UIa»,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3Butue capanum», «Pa3Butue mATYIIKN», «/[BOMHOE OIUIOAOTBOpPEHHE Y I[BETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <OKM3HEHHBIH LHKI MXa», <OKW3HEHHBII 1IUKI NAnoOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHEBD).



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOTIPEapaThl SIMIIEKIETOK U CIIEPMAaTO30H/ OB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopHass padora «l3yyeHue CTPOCHHMS TIOJIOBBIX KIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax.

IIpakTuyeckass padora «BpisiBIieHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
JKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIIMX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U HI3MEHYHBOCTH OPraHU3MOB

Vcropus cTaHOBIICHHS U Pa3BUTHSA TeHETUKH Kak Hayku. PaboTsl . Menpens, I. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuThu renetuku. Padotst H. K. Konbosa, H. U.
Bapunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUSI M CUMBOJIBL. [ 'OMOJIOTUYHBIE XPOMOCOMBI, aJIeIbHbBIE
TeHbl, albTEPHATUBHBIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3HUIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUAbI, reHOTUN, (eHotun. OCHOBHBIE METOAbl TE€HETHKHU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemoHcTpanu

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIMBAHUS.

JlabopaTopHnasi padorta «/Ipozoduia kak 00bEKT TeHETUYECKUX UCCIICTOBAHHIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemnmBanue. [lepBoiit 3akoH MeH e — 3aK0H eIuHO000pa3usi THOPUIOB
nepBoro nokojeHus. [IpaBuno gomuanpoBanus. Bropoit 3akoH MeHenst — 3aKOH paclerIeHHs
npu3HakoB. lluTonmoruveckre OCHOBBI MOHOTMOPUIHOTO CKpelIWBaHUs. [UMOTe3a YHCTOTHI
ramer.

AHanmu3upyromiee  ckpemmBaHue.  [[poMeXyTOUHBIM  XapakTep  HacJeIOBaHUS.
Pacmenienue npu3HakoB IPH HEMIOJTHOM IOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS.

CueruieHHoe HacleqoBanue npusHakoB. Paboter T. Moprana. CrieruieHHOE HaclieJoBaHUe
TE€HOB, HAPYIICHHUE CLETUICHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPHUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHBIM MOJ. ['eHeTuyeckas CTPYKTypa NOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak menoctHas cucrema. [lmeloTponusi — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHOKeCTBEHHBI ajuieu3M. B3auMojelcTBue HeauleNbHbIX TeHOB. KoMIIEeMEeHTapHOCTb.
Onucra3z. [Tonumepus.

['eHeTndeckuil KOHTPOJb pPa3BUTHUSl PACTEHUM, >KUBOTHBIX M YEIOBEKa, a TaKkKe
(U3HOIOTHYECKHUX TTPOIIECCOB, TIOBEICHUS M KOTHUTUBHBIX (DyHKIM. ['eHETHUECKnEe MEXaHU3MBbI
CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SUH — IMAPA3UT» U «XO35IMH — MHUKPOOHOMY.
['eHeTYecKue acCNEKThl KOHTPOJIS M M3MEHEHHUs HACIEACTBEHHON MH(MOpMAIUK B MOKOJIEHUSX
KJIETOK U OPTraHn3MOB.

JdeMoHcTpauuu

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



Tabmunpl u cxeMbl: «IlepBbIii U BTOpoOii 3akoHBl Menaens», «Tpetuit 3akoH MeHzaensy,
«Ananusupymllee ckpeuuBanuey, «Henonnoe nomuanpoBanue», «CUEIIEHHOE HACIEJOBAaHUE
MPU3HAKOB Yy Ipo30huiibl», «I'eneTnka nonay, «Kapuotun yenoBekay», «Kapuorur apo30Quiib,
«Kapuotun ntuiisl», «MHOKECTBEHHBIN aJlIeau3mM», «B3anuMo1eiicTBUE TEHOBY.

Ob6opynoBaHue: MOJENb A TEMOHCTPAIMM 3aKOHOB €IMHO00pa3usi THOPUIOB IEPBOTO
MOKOJICHUSI U PACIICIUICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIJIEHHOTO HACJIE0BAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IpakTuyeckas padora «/3ydeHue pe3ysibTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS Y
JPO30(ILITBI.

IIpakTuyeckas pa6ora «V3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAHUA Y
JPO30(UITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

BsanmopeiictBue reHotuna u cpenasl npu GopmupoBaHun (eHoruna. M3mMeHUMBOCTH
npu3HakoB. KauecTBeHHBbIE W KOJWYECTBEHHbIC TMPU3HAKU. BUIBI  M3MEHUMBOCTHU:
HEHACJICICTBEHHAS U HACJIECTBEHHAs.

MonudukaronHass U3MEHUYUBOCTh. Poiib cpeapl B (hOpMHUPOBaHHH MOIU(DUKAITMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psii ¥ BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(DUKAIIMOHHOM U3MEHUYHUBOCTH.

['enorunuueckass u3MeHYUBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYUBOCTH. Bubl
TCHOTUITUYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOunatuBHass n3MeHUYUBOCTh. Meilo3 U MOIOBOW MPOIECC — OCHOBA KOMOMHATHUBHOM
M3MEHYUBOCTU. POIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO pa3HOOOpa3us
B MpeJieNiax OJHOTO BHJIA.

MyTtanmonHasi W3MEHYMBOCTh. Buabpl MyTanmii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE.
CrnoHTaHHBIE M WMHAYUMPOBAHHbIE MYyTalMHU. SepHbIE M LUTOIUIA3MATUYECKHE MYTallUH.
Comaruueckre M MOJIOBble MyTaluMH. [IpUunMHBI BO3ZHMKHOBEHHS MyTauuid. MyTareHbl U HUX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX
panoB B HacnenctBeHHoW usMmeHuuBoctu (H.M. BaBunos). BHesaepHas W3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

OnueeHemuxa U 3NUSEHOMUKA, POb INUSEHEMUYECKUX (AKmMopos 6 HACIe008aHUU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE V) OP2AHUZMOS.

JleMoHCTpanun

IToptpetsr: I'. ne @pus, B. Moranncen, H. M. BaBunos.

Tabmumel U cxeMmbl: «Bugsl m3meHuuBocTH», «MoOAM(PUKAIIMOHHAS W3MEHYUBOCTHY,
«KoMOnHaTuBHAsT ~ M3MEHUUBOCTHY, «Meiio3»,  «OminogoTBOpEeHHEY, «'eneTnueckue
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

O6opynoBaHue: XUBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lccnenoBaHue 3aKOHOMEPHOCTEW  MOAM(DHUKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «Myrtanuu y 1po30(uisl (Ha TOTOBBIX MUKpPOIpEnapaTax).

Tema 14. I'eHeTHKA Ye10BeKa

Kapuotun uenoBeka. MexayHapoaHas IporpaMma HCCIEJOBaHUS T€HOMa YeIOBEKa.
MeTobl M3y4eHHS] TCHETUKH YENIOBEKa: TeHEATOTHYeCKHid, OJU3HEI[OBBIN, [IUTOTCHETUICCKHIA,
MONYJSLUOHHO-CTATUCTUYECKUN, MOJEKYIsIpHO-reHeTnYecKuil. COBpEMEHHOE OIpeeiIeHUe



TE€HOTHIIA: TIOJIJHOTCHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Kcie ¢ nomousro 11IP-
ananu3a. HacnencrBennsie 3a0o0seBanus 4eaoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YEJIOBEKa.
bone3nun ¢ HacneaCTBEHHOW MNPeapacnoioKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW TEHETUKU B
NPEJOTBPALICHUN U JICUEHUM TE€HETHYECKHX 3a00JeBaHUU YenoBeKa. MeIUKO-IeHEeTHYECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE KIETKU. IIoHATHE «TeHEeTHYECKOro rpy3a». JTUYECKUE acIIeKThI
UCCIICIOBaHU B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue ¢akTopbl MOBBIIIEHHOW YyBCTBUTEJIBHOCTU YelloBeKa K (pU3MUEeCKOMY U
XUMHUYECKOMY 3arpsA3HEHHUIO OKpyXKarouled cpelpl. ['eHeTndeckas npenpacnoiaoKeHHOCTb
YeJIOBEKA K ITaTOJIOTUSM.

JleMoHCTpauuu

Tabmuupl u cxemel: «Kapuotun yenoBeka», «MeToabl U3y4eHHUs I'€HETUKU 4YEIOBEKay,
«I['eneTnueckue 3a00J€BaHUS YEIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN».

Tema 15. Cesnrekuusi OpranHn3mMoB

JlomecTukanus U cenekius. 3apoXkACHHUE CeleKUuu U Jomectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOIrooOpasus KyJbTypHBIX pacTeHuid. Ponb cenexkunn
B CO3/JaHUH COPTOB PACTEHUI 1 OPOJI )KUBOTHBIX. COPT, HOPOJa, IITaMM. 3aKOH TOMOJIOTUYECKUX
pAloOB B HaciencTBeHHOW m3MeHuuBocty H. M. BaBunoBa, ero 3HaueHue sl CEIEKIIMOHHON
paboTHI.

Metoap! ceneKInoOHHON paboThl. VIcKycCTBEHHBIH OTOOP: MAaCcCOBBIN UM WHAMBHYaTbHBIH.
Drtanbl KOMOMHAIIMOHHOW ceieKIuu. Vcrbitanue mpou3BoguTeNneil mo moroMctBy. OtOop 1o
TEHOTHITY C IOMOILBIO OIIEHKH (DEHOTHIIa IOTOMCTBA U OTOOP 10 N'€HOTHUILY C IIOMOLIbIO aHATIN3a
JIHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanuvoHHBIR 1
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MyTallMid y KyJbTYpHbIX (OpM OpraHu3MOB.
Vcnonb30BaHue FTEeHOMHOTO pelakKTUPOBaHMs U MeT010B pekoMOuHaHTHBIX JIHK 11 momydenus
HCXOJHOI0 MaTepuasa Jiulsl CEJEKLINN.

[Tonydenne mnonuruionioB. BayTpuBuMaoBas rubpuamuzanusa. bimskopoacTtBeHHOe
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpelBaHue, WM ayTOpuauHr. ['eTepo3uc u
ero mnpuuuHbl. lMcnonb3oBaHue rerepo3uca B cenekuud. OTnanéHHas TUOpUIU3AIMSL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HM3y4EHHE T'€HETUYECKUX DPECYPCOB KYIbTYPHBIX PAaCTEHMH M UX IUKHX
poauueil A7 co3/1aHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemuyecKumMu pecypcami. CeabCKOX03AUCMEEHHbIX U NPOMBICTIOBbIX
JHICUBOMHBIX 8 YETAX YIYYUIeHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX MeMOo008 HAYUHbIX UCCIe0068aHUl, Nepedosblx uoel u
nepcneKmueHbIX MexHoI02UHI.

JleMoHCTpauuu

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTPBI IPOUCXOXKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTEHUII»,
«3aKOH TOMOJIOTUYECKMX PSJOB B HACIEICTBEHHOW HM3MEHYMBOCTH», «METOABI CENEKLUN»,
«OTtnanénnas rudpuausanus», «MyTareHes».

JlabopaTopnasi pabora «/3yueHue copToB KyJIbTYPHBIX PACTEHUH U IOPOJI AOMAIIHUX
YKUBOTHBIX.



JlaGopaTropHas padora «/I3ydyeHre METOI0B CENIEKIIMU PACTCHUI.

IIpakTnyeckas padora «[IpuBuBKa pacreHuil».

Ikckypeusi «OCHOBHbBIE METOJbI U JIOCTUKEHHUS CENEKIUN PAacTeHUN M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
X03SUCTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYIHOTO IICHTPA)».

Tema 16. BUOTEXHOJIOTHS M CHHTETHYeCKasi OUOJI0TUS

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJIOTUH, — KIETOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepucTuka. TpaauuuoHHas OHOTEXHOJOIMsA: XjeboledyeHue,
NOJIy4eHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOENNE. MukpoOuoaoruueckuii cuate3. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABIECHHOTO  M3MEHEHUS U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HHs OPIaHU3MOB U UX KOMIIOHEHTOB, COJEPKALINX
HE BCTpeYaroIuecs B IPpUpoae OMOCUHTETUUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEH PACTEHUH M >KUBOTHBIX.
Kpunobanku. Comarudeckass ruOpuanM3anusi ¥ COMaTHUECKU sMOpuorenes. lcmonb3oBanue
TaliOWJI0B B CEIEKUHUHU pacTeHui. [lonyuenue MmoHoOKIOHANbHLIX anmumen. Mcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOIOTBOPEHHUE.
PexkoHcTpyKIUs SIMIEKIETOK M KIIOHUPOBAHUE )KMBOTHBIX. METOI TpaHCIUIAHTALUU €D KIIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 U T€HHasi MHKeHepus. VICKyCCTBEHHBIN CHHTE3 I€Ha U KOHCTPYHPOBAHUE
pexombunanTHeix JIHK. Coszoanue mpanceennvix opeanuzmos. JIocTHXeHUS U TEPCHEKTHUBBI
XpPOMOCOMHOW M TE€HHOM WH)XEHEpUH. OKOJIOTHYECKME M JTHYECKUE MpoOJieMbl TeHHOMN
MH)KEHEPHUU.

Menuuunckue ouorexnosnoruu. [locrrenomuas mudponas meauiuaa. [11[P-nquarnocruka.
MeTtab010MHBIN aHATN3, FTEHOLIEHTPHUECKUI aHaINU3 TPOTEOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSTHUS
€ro 3/10poBbsl. Vcronb30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D- OnonHx eHepus
JUIsl pa3paboTKHU (PyHIaMEHTAIBbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/1aHUSI KOMILJIEKCHBIX
TKaHEeW COYETaHWEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTHHIA U cKaddonauHra A perieHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3naHue BEKTOPHBIX BakKIMH C II€Jbl0 oOecreueHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo30ynuteneit OPBU, yctaHoBieHHE MOJEKYJISIpHBIX MeXxaHU3MoB (pyHkuuoHupoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U JKUBOTHBIX.

JleMoHCTpauuu

Tabmuupt u  cxembl: «lcmonb30BaHME  MHUKPOOPraHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOJACTBEY, «KieTouHast nHXXeHepus», «[ ' eHHas NHKEHepUs».

Jladoparopnasi pa6ora «/3ydeHre 00beKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «llosyueHre MOJTOUYHOKHUCIIBIX TPOAYKTOBY.

Ikekypeust «bHOTEXHOIOTUS — BayKHEHIIas MPOU3BOUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIONMOHHBIX NPeCTABJIEHUH B 0HOJIOTHH
OpomouronHas Teopus Y. lapsuna. [Ipeanocsuiky BO3HUKHOBEHUS JapBUHU3MA. KU3HB
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Bomronuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
PasMHOKEHHUSI OpPraHMU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternyeckoil Teopun 3Bostorun (CTI). HelitpanbHas TeopHst 3BOIIOLNH.
CoBpeMeHHas HBOJIONHOHHAS OMOJOTHs. 3HAYEHUE SBOJIIOLMOHHONW TEOpUu B (OpMHUpOBaHUH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUDA.

JdeMoHcTpauuu

[Toprpersr: Apuctorens, K. JIunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi npuponabl (no K. Jluauaew)y, «JlecTHHIa KUBBIX
cyuiects (110 Jlamapky)», «MexaHu3m (GOopMHUPOBAHUS IPUCIIOCOOICHUN Y pACTEHUH U KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«DopmbI 60pBOEI 32 cymecTBoBaHUE, «Ilopoasl romybei», «MHOroodpasue KyIbTypHBIX (GOpM
KanycTel», «l[loponbl AOMalIHUX KHUBOTHBIX», «Cxema o0Opa3oBaHus HOBBIX BHJOB (o Y.
HapBuny)», «Cxema COOTHOIIEHHUS IBMXKYILUX CHJI 3BOJTIOLHMM», «OCHOBHBIE IOJIOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUM.

Tema 2. MUKPOIBOJIIOLUS U €€ pe3yJIbTAThI

[Tomynsanus kak »jeMeHTapHas eauHuna 3Bostolnd. COBpEMEHHBIE METOABI OLEHKHU
TFeHETUYECKOr0 pa3Ho0o0pa3us U CTPYKTYpbl nonysiuil. i3MeHeHne reHopoHaa MOMyIALUN KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
BaitnGepra.

OneMeHTapHble (DaKTOpbl (IBMOKYILME CHJIBI) 3BOJIOLNUHM. MyTalMOHHBIA IpoLecce.
KomOuHnaTtuBHas n3MeHYUBOCTb. [{peii¢ reHoB — cityuaiiHble HeHaNpaBJIeHHbIE U3MEHEHHUS YacTOT
ajutenedt B momyssiusax. Dddext ocHoBarens. Iggexm oymouiiounoeo coprviwxa. CHudcenue
2eHemu4ecKo2o pazHooopasus: npudunsl u creocmsus. llposenenue sghghexma opetigpa eernos 6
oonvuwux u maneix nonyiayuax. Murpanuu. M3omanus nmomymsumid:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAs).

EcrectBenHblif 0TOOp — Hampapistomuid ¢aktop 3Bostonnu. POpMBI €CTECTBEHHOI'O
oTOopa: NBWXYIIMH, CTaOWIM3MPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbI). [TomoBoit or6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[TprcnocoO0NeHHOCT, OPraHU3MOB Kak pe3ylbTaT MHKPOIBOMIONMU. Bo3HUKHOBEHHE
pHUcrocoOIeHn y oprann3mMoB. Apomop¢o3bl u uaunoanantanuu. Ilpumeps! npucnocobienuit y
OpraHu3MoB: Mop¢osoruueckue, (U3NOIOTHUECKUE, OHOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBaHue kak pe3yiabTaT MUKPOIBOJIOLUH.
M3omsmust — xmroueBoit  ¢akTop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa30BaHUS:
ajtonaTpuyeckoe  (reorpaduyeckoe), CUMIATpuU4eckoe (IKOJOTMUYECKOe), «MIHOBEHHOE»
(monurutonM3anus, rudpuau3anys). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOPMHUPOBAHUS OUOJIOTUIECKOTO Pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosormu B pa3pabOTKe HayyHbIX METOJIOB COXPaHEHUS
6unopazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLHUS IMapasUTOB M UX XO035€B. MeXaHU3MBI
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpauuu

IToptpetsi: C. C. UerBepukos, 3. Maiip.

TaGnuupl u cxembl: «MyTallMOHHAs U3MEHUYNBOCTLY, «[lonmysAIoHHas CTpyKTypa BUa»,
«Cxema mposiBIeHHs 3akoHa  Xapau—BaiinOepra»,  «JIBwKyime CHIBI  3BOJIIOLUH,



«DKOJIOTHYECKasT M30JSIIMSA TONMYJSIIUiA ceBaHCKOM (openm», «['eorpaduueckas H30IALUS
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI TaypcKoiy», «IlomyIsiiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB M KepTB», «Cxema JeHCTBHS €CTECTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a
CyILIECTBOBAHUEY, «MHpycTpuanbHbIid MEJIaHU3M», «Kussie HCKOIIaEMbIE»,
«IIokpoBHUTENIBCTBEHHAsI OKpacka »MXHUBOTHBIX», «lIpenynpexnaromas oxpacka KUBOTHBIXY,
«®Dusnonoruueckue anantanuny, «lIpucnoco0IeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kpurepun Bunma», «Bupgsl-nBoriHukm», «CTpykTypa Buga B npupoae», «CrmocoOsl
BUJ000pazoBanus», «l'eorpaduuyeckoe BuUIOOOpa3oBaHHWE TPEX  BHUJOB  JIAHJBILICI,
«DKOJIOTHUECKOE BHI000pa3oBaHME BHJOB CHHULY, «llomumimonasl pactenwit», «KamyctHo-
peneUYHbI THOPHIY.

O6opynoBanue: repOapuy pacTeHU, KOJUJICKIIMM HACEKOMBIX, Yy4esa MNTHUIl U 3Bepei ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTUIl M 3Beped pa3HbIX BUIOB, repdapuu
pacTeHuil OIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMIHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BrisBIeHHnE U3MEHYUBOCTH Y 0COOEH OJTHOTO BHUIA.

JlabopaTopunasi padora «lIpucrmocoOneHHsI OpPraHU3MOB M WX OTHOCHTEIbHAs
11e1€CO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO.

Tema 3. Makpo3Boonusi 4 eé pe3yJibTaThl

MeToabl U3yd4eHHs] MaKpO3BOJOLMH. [[aleoHTOIOrMUeCKEe METO Il U3YUEHHUSI BOTIOLUY.
[Tepexonnbie Gopmbl U PUITOTCHETHYECKUE PSIABI OPTAHU3MOB.

buoreorpaduueckne metonsl u3ydeHus sBomounuu. CpaBHeHue Quopsl u  (QayHbI
MaTEpPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emin. BUIbl-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl U3YyUEHUS SBOJIOLUH.
I'eHeTHYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOIE€HE3a U IOSIBICHUS JBOJIIOLMOHHBIX HOBILIECTB.
["'oMonornyHble ¥ aHaJIOTM4YHbIe OpraHbl. PyJauMeHTapHble OpraHbl U aTaBU3Mbl. MoJekynspHO-
FeHeTUYeCKue, OMOXMMHUYECKHE U  MaTeMaTUYeCKMe METOAbl H3YYEHHS  SBOJIIOIMH.
["omonornynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIH U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKkOHOMEpPHOCTH  (TpaBWia) JBONIONUU. [lpunyun  cmenvl  DYHKYUIL.
HeobGpaTumocTs 3Bostony. AanTuBHas paauanus. HepaBHOMEPHOCTb TEMITOB 3BOJOLHH.

JleMoHCTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'ekkenb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/I JIOIMAIN», «APXEONTEPHKC», «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnn», «Jlpeiid KOHTHHEHTOB», «PenukTel», «HauvanabHble CTaguu >MOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTHYHBIE U AQHAJIOTMYHBIE OpPraHbD»,
«PynuMeHTs», «ATaBU3MBI», «XPOMOCOMHBIC HA0OpHI YEJIOBEKa W IMMMMaH3e», «l J1aBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIOLIUNY.

ObopynoBaHue: KOJJICKIUH, TepOapuu, MYISDKHM HCKONMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE KU3HH Ha 3emJie

Hayunble rumotessl MHpPOMCXOXKIEHUS >KU3HU Ha 3emie. AOHOreHe3 U IaHCIEepMHS.
JloHayuHble TPEICTaBICHUSI O 3apOXKACHUU >KU3HU (KpealuoHHU3M). ['umore3a MOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannanuanwu, JI. [Tactepa.
[TponcxoxaeHue KU3HU U aCTPOOUOIIOTHSL.



OcHoBHBIE ATanbl HEOpraHUYecKo# 3BostonnH. [InanerapHas (reosiornueckas) BOJIIOLMSL.
XuUMHUYECKasi IBOJIONM. AOHOTCHHBI CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPTaHUYECKHX.
OmnsiT C. Musutepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHoMmepoB. KoariepBatHasi rumnoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rumoresa .
Mémnnepa. Pu6oszumsr (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. ®opmMupoBanne meMOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropuss 3emnum u MeTtonapl €€ wusydeHusa. lckomaemble OpPraHMYECKHE OCTATKU.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAaE MW aOCOJIOTHAs  TE€OXPOHOJIOTHUSL.
['eoxpoHoOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

HavanbHble 3Tanel opranndeckoil 3Boouuu. [losiBneHne u 3BOJIIOIUS NEPBBIX KIIETOK.
Opontonusi Merabonu3Ma. BosHukHOBeHHE mepBbIX SKocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOMIEHKM Kak aHajor nepBbix Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
9YKAPHOTBHI.

[TpoucxoxaeHne SyKapuoT (CHMOMOTeHe3). DBOIOIMOHHOE MPOWCXOXKICHHE BUPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIC 3Tamnbl SBOJIIOLIMU BBICIIUX pacTeHHd. OCHOBHBIE apoMop(o3bl pacTEHHIA.
Boixon pactennii Ha cymy. [losiBneHne ciopoBbIX pacTeHU U 3aBOeBaHUE UMU CyIIU. CeMEHHbIe
pactenus. [IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOro Mupa. OcHOBHbIE apoMOp(03bl >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BbIe
KUBOTHBIE. JKU3Hb B BOJIEC. DBOMIONUS MO3BOHOYHBIX. [Iponcxoxkaenue ampuoduii U penTuiui.
[Tpoucxoxxaenne miekonuraromux u nrtun. I[lpuxnun kimodyeBoro apomopdosza. OcBoeHue
0EeCr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3eMiie 10 3paM M TIEpHOJaM: apXei, IPOTEepOo30i, Majieo30i, Me3030H,
KaifHo30M. O01as XapaKTepuCcTHKa KJIMMAaTa U TeoJorHuecKux npoueccos. [losBieHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIeoOpa3oBaHUE: €r0 YCJIOBHS M BIHSHHUE Ha Ta30BBIA COCTaB
aTMocdepBhl.

MaccoBble BbIMHUpaHMSI — DKOJIOTMYECKHE KpU3HUCHI npouuioro. [IpuumHbI U crneacTBus
MaccoBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUH KpH3HC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs 6Mopa3HooOpasus Ha 3emiie.

CoBpeMeHHasl cUCTeMa OpraHM4ecKoro mupa. [IpuHIUNBl KIacCUPUKAUU OpraHU3MOB.
OcHoOBHBIE cHCTEMaTUYECKHE Pyl OPraHU3MOB.

JleMoHCTpauuu

[Toptpersr: ®@. Penu, JI. Cnannanuanu, JI. [lacrep, . . Meunukos, A. 1. Onapun, Jx.
Xonpgenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmumel u cxembl: «CxeMa ombita @. Penu», «Cxema omnbita JI. [lacTepa mo u3ydeHUto
caMo3apoJieHus ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3tansl HeopraHuueckoi
sBoMOLIMNY, «I['eoxpoHoiornyeckas mkaina», «HadanbHble 3Tanbl OPraHUYECKONW SBOJIOLUNY,
«Cxema o00pa3oBaHMsI JSyKapuoT MOyTéM cumOuoreHeza», «CucremMa >XUBOH MPUPOABIY,
«Ctpoenue Bupyca», «Apomopdossl pactennity, «Puanoputsr», «OTHOKIETOYHBIE BOJTOPOCIN,
«MHorokseTounble Bojgopociny, «Mxuy, «llanmoporHuku», «l['0JOCEMEHHBIE PACTEHUSY,
«Opranbl UBETKOBBIX pacTeHuil», «CxeMa pa3BUTUA SKMBOTHOTO MHUPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocteitmmey, «KumeunomonoctHeie», «Ilmockue uepBw»,
«YreHucToHOTHEY, «PBIOBI», «3eMHOBOTHBICY, «IIpecmbikaromumecs», «IITHIIEDY,
«Munekonuratome», «Pa3Burhe KM3HM B apxeuckou ope», «Pa3Butue KU3HM B



MPOTEPO3OMCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHE XKU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe KU3HM B KallHO30HCKOM »3pe», «CoBpeMEHHas cucrema
OpPraHMYECKOI0 MUPA».

O6opynoBanue: repOapuu pacTEHUH Pa3IUYHBIX OTAENOB, KOJUICKIIMA HACCKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHUX, CKEJIETHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydejga NTHUL W 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, IIOJE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa jgaGoparopHasa padora «MogenupoBanue oneiToB Mumiepa—tOpu no
U3YyYEHHIO a0MOTCHHOTO CHHTE3a OPraHUYECKUX COCITMHEHHUI B TIEPBUYHOM aTMOChepey.

JlaGoparopHasi padora «l3ydyeHMe W OINHUCAHUE HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpPIraHU3MOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHUS pACTEHUN pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «3yueHne 0COOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX )KMBOTHBIX ).

Tema 5. [IponcxoxkneHue yejioBeKa — aHTPONOTeHe3

Pa3nens! 1 3a1aun aHTPOIIOJIOTUU. METOABI aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEICTaBICHUM O IPOMCXOXKIECHUU 4YEJIOBEKa. PeMruno3Hble BO33pEHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxonmerBo  uenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTH4eCKOE IIOJOKEHUE  UEJIOBEKa.
CBuaerenbcTBa CXOACTBA 4YeNOBEKa C JKUBOTHBIMU:  CPAaBHUTEIBHO-MOP(HOIOTHYECKHUE,
sMOpuoioruyeckue, (Gpusnonoro-OuoxuMuyeckue, mnopeneHueckue. OTIMYUS YeIoBEKa OT
KUBOTHBIX. [IpAMOX0X/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIO0BHOIO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwxynme  cuiabl  (dakTopbl)  aHTpoIlOreHe3a:  OHMOJIOTMYECKHE,  COLMAIbHBIE.
CooTHouleHrne OUOIOTrMYECKUX M COLUANBHBIX (PAKTOPOB B aHTPOIIOT€HE3E.

OcHoBHbIE cTauK aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIME MPEAKH YeITOBEKOOOPa3HbIX 00€3bsH U JHoAeH. ABCTPATONUTEKH —
JIBYHOTHE MpEnKu JiroAei. YelnoBeKk yMmenblil, IepBble M3rOTOBJIEHUA Opyaud Tpyda. Yenosek
IPSIMOXOJIALINIM U TEpBBIN BBIXOJ Jtojel 3a mpenenbl Adpuku. Yenosek reiaenbOeprckuii —
o0Imui IpesoK HeaHIepTaIbCKOT0 YeIOBEKa M YeloBeKa pa3yMHOro. UenoBek HeaHAepTaTbCKUI
KaK BHJ JIOACH XOJIONHOTO KiIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JEHHUCOBCKHM
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najgeoreHoMuka.

OBOJIOIMS COBPEMEHHOI'O ueioBeKa. EcTecTBEHHbBI OTOOp B MOMYJSALUAX 4YeJIOBEKa.
MyTanuoHHbIi npouecc U noaumopdusm. [lonynsimonHslie BOJIHBI, Ipel TeHOB, MUTpALs U
«3¢ ekt ocHOBaTENs» B MOMYJISAIMIX COBPEMEHHOTO YeJIOBeKa.

Yenoseueckue pacel. [lonstne o pace. bonbiine packl: eBporneouaHasi (eBpasuiickas),
aBCTpaIo-HErpouIHasl (PKBATOpHAIIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
IyTH paccelieHus 4YeloBeKa 1o IulaHeTe. EnumHCTBO denoBeueckux pac. HayuHnas
HECOCTOSTENILHOCTh pacu3Ma. [Ipucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKPY)KAIOILIEH
cpensl. BiusiHue reorpaduueckoil cpenpl U apelida reHoB Ha MOpPGOJIOTHIO U (PU3UOIOTHIO
YEJI0BEeKa.

MexaucuuIUIMHAapHble  MeToAbl B (u3M4YecKod (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAA ~ AHTPOIOJIOTMST M TAJCOAHTPOIIOJIOTHS  YEJIOBEUECKHUX  MOIMYJISIIIHM.
buoconmaneHple  WCClIEIOBaHWA  NPUPOABI  4YeloBeka.  MccienoBaHne — KOJBOJIOLMH
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauuu



[Toptpetsi: Y. Hapsun, JI. JIuku, 4. 5. Porunckuii, M. M. ['epacumoB.

Tabmuubr u  cxembl: «MeToAbpl  aHTPOMONOTUNY», «[ OMIOBHOH MO3r  YeJIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKENeT 4YeloBeKa U CKeJeT MuMMaH3ey, «PyauMeHTsl u
aTaBU3Mbl», «JIBHKyIIME CHJIBI AHTPONOreHe3a», «OBOJIOLUUMOHHOE JIPEBO  YEJIOBEKay,
«ABcCTpanonuTex», «4enoBek ymenslit», «4enoBek NpaMoXoasanii», «/{eHnCOBCKUN YenoBEK»
«Heanpepraneup», «KpomanboHLb», «lIpenku uenoBeka», «ITambl 3BOJIOLUHN YEIOBEKA,
«Pace1 yenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHalIbHON KYJIbTYphl IIPEIKOB
qenoBeKa, penpoaykiuu (ororpadun) KapTuH ¢ MUDOTOTHISCKUMH U OUOJIEHCKUMU CIOKETaMU
MPOUCXOXKICHUS ueloBeKa, (ororpaduu HAXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJeT
YeJIOBEeKa, MOJENb Yepera 4YejIOBeKa M 4Yeperna MIMMIIaH3€, MOJENb KHUCTHU YeJOBEKAa M KHUCTH
HIMMIIaH3€, MOJIEIU TOPCa MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas padora «/3ydeHune OcCOOCHHOCTEH CTPOCHHS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHne F5KOIOrHYECKUX afanTaluil 4eI0BEKay.

Tema 6. IxoJ10rusI — HAYKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HA/I0PTaHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoit

3apoxkaeHue W pasButHe dkoioruu B Tpyaax A. I'ymbombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonorun. CBsizb
HKOJIOTHUHU C IPYTUMU HayKaMH.

Mertonpl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH: NMPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpPY)KAIOIIEH Cpelibl: JIOKATbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUHN JJIs 4YeloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpuponod. POpMHUPOBAHHME 3SKOJIOTMYECKOW KYJIBTYPBl H
HKOJIOTMYECKOM TPaMOTHOCTU HACEJIEHUSI.

JleMoHCTpauuu

[Toptpetsr: A. 'ym6oabaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuubl u cxemsl: «Pa3fensl s3Konoruny», «Meronsl 3Konorun», «CxemMa MOHUTOPHHTA
OKpPYXKaroIlen Cpeb».

JladopaTopnasi pabora «/3y4eHre METOJOB KOJIOTHIYECKUX UCCIICIOBAHUIY.

Tema 7. Opranusmsl u cpea 00UTAHUSA

Okonoruyecknue (akTopel M 3aKOHOMEpHOCTM ux jedctBus. Kiaccuduxanms
HKOJIOTHUECKUX  (pakTopoB:  alOmoTHyeckue, OHOTHYECKHE, aHTpororeHHsle.  OOume
3aKOHOMEPHOCTH JIeUCTBUS IKosornueckux ¢pakropos. [IpaBuno munumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

AbuoTtnueckue akropsl. CBeT Kak dKoiornyeckud paxtop. JlelcTBre pa3sHbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIMIbl PACTEHUH M JKUBOTHBIX IO
OTHOLICHUIO K cBeTy. CurHanpHas posb cBera. doTtonepnoausm.

Temneparypa kak 3kojoruueckuii ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAEpPKAHUIO
BogHOro Oamanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. IlpucmocoOneHus
KUBOTHBIX K U3MEHEHHUIO BOJITHOTO PEXUMA.



Cpenpl oOuTaHHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, TOYBEHHAs, TIyOWHHAs
NOJNOYBCHHAs!, BHYTpHOpraHu3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyrpeHHUE pUTMbl. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcrioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIOBUM KU3HHU.

Kuzuennsie ¢opmbl opranu3moB. [lonstre o xuzneHHoit ¢opme. KusHeHHbIE (HOPMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYyCTapHUYKH, MHOTOJCTHHE TpaBbl, OJHOJETHHE TpPAaBHI.
Kuznenusle (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxrtopel. Buasl  OMOTHYECKHMX  B3aMMOACWUCTBUI:  KOHKYpPEHIIHS,
XUIIHAYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koonepanus, MyTyalu3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckne  B3aUMOACHCTBUSA  (TONHMYECKHE,
dopudeckue, (adbpuyeckue). 3HaYCHHE OMOTHYCCKMX B3aWMOJCHUCTBUN IS CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemoHcTpanmu

Tabmuubl 1 cxeMmbl: «IKonorndeckue (GpakTopbly», «CBETOBOH CIIEKTP», «IKOJIOTHIECCKUE
TPYIIIIBI )KUBOTHBIX IO OTHOIICHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIE», «XO0JIOTHOKPOBHBIC
KUBOTHBIE», «DU3NONOTHYECKUE aJaNTallii KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue putme», «Ku3HeHHBIE HOPMBI pacTeHmi», «Ku3HEeHHBIE (DOPMBI KMBOTHBIX,
«2KocHCTEMa HIMPOKOJIMCTBEHHOrO Jieca», «IKOCUCTEMa XBOHHOro jnecay, «llenmu muranus»,
«XumHnaectBoy, «Ilapazutuzmy, «Konkypenius», «Cumonos», «KoMmMeHcanmzm.

OGopynoBanue: repbapuu pPACTEHUM W SKUBOTHBIX, MPHUCHOCOOJICHHBIX K BIIMSHHUIO
pa3IUYHBIX  JKOJOTHYECKUX  (AaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHENIOOUBHIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repObapuu U KOJUIEKIIUU TEeTIIOM00MBBIX, 3SMMOCTOMKIX, MOPO30yCTOMUMBHIX paCTECHU,
yyyena MNTUI[ U 3Bepel, repOapuu pacTeHHi, OTHOCAIUXCS K TUrpoduram, kcepodutam,
Me30(huTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYIII, KOJJIEKIIUHU )KUBOTHBIX, OOUTAIONINX B Pa3HBIX
cpenax, TrepObapum M KOJJIEKLIMHM pacTeHUH W JKMBOTHBIX, OOJAJAIOIIMUX YepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUM >KU3HHM, TepOapuu M KOJUIEKLIUU
pacTeHUuil U KUBOTHBIX PA3TMUYHBIX KU3HEHHBIX ()OPM, KOJUIEKIIUU KUBOTHBIX, YUACTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi pabora «BrisiBIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIUSHUIO CBETaY.

Jladoparopnasi paGora «BbisiBIeHHE TNPUCITIOCOOIEHUN OPraHU3MOB K  BIIHSHUIO
TEMIIEPATYpPbI».

JlaGopaTtopnas padora «AHaToMH4yeckHe OCOOCHHOCTH PACTeHUH U3 pa3HBIX MECT
oOUTaHUS».

Tema 8. Jkon0rust BUAOB U MOMYJISIIHIA

DKONOTUYECKHE XapaKTePUCTUKHU momyisiiun. [lomynsius kak Ouonornueckas cucreMa.
Pons HeomgHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(GbopMUPOBAHUN MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsIHi. OCHOBHBIE TOKA3aTEIH MOMYSLUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAas M IOJOBas CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHSL.

DKkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
NOMyJSIMK U € perymsiius. buotndeckuii moreHuan nonyasiuuu. MoaenupoBaHue TUHAMUKA
nonyisiuud. KpuBbele pocta uyucieHHocTH mnomyisuuu. KpuBble BbDKMBaHus. Perymsius



YHCICHHOCT TOMYJSAIHUNA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BujoB (r- u K-crtparerun).

[TonsiTue 00 »3KoONOTMYEcKOW Hume BUaa. MecrooOutanue. MHOTOMEpHass MOJIETb
skosornueckor Humm k.M. Xarunncona. Pa3mepsl skonornyeckod Humu. llorennuanbaas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeanbl BUJIOB. Bl M MX JKU3HEHHBIE CTpaTETHUM.
DKOJOTNYEeCKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buojmoruueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpauuu

[Toptpet: x. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: « DKOJIOTMYECKUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa monyasauun», «Bo3pacTHbie mnupaMuabsl MOmyisun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMIIM pa3IMuHbIMH OpraHuzMamm», «Mojenb skonmormdyeckoi Humu Jhx. U.
XaT4yuHCOHAY.

O06opynoBanue: repbapun pacTeHUH, KOJJICKIIMHA KUBOTHBIX.

JlaGopaTopHnasi padora «[IpucrocobieHust CeMsiH paCTCHHI K PACCEIICHUIO.

Tema 9. IkoJ10rus co001MIECTB. DKOJOTHIECKHE CUCTEMbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpbITas cucrema (A. JIk. Tencnum). DyHKUHOHAIBHBIE OJIOKH
OpPTaHW3MOB B JKOCHUCTEME: MPOAYICHTHI, KOHCYMEHTHI, PEIyleHThl. Tpoduyueckue ypOBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue 00k 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEHN IKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHYECKHUE TUPAMUTBI
qricen, OMoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nyxmyayuu. HanpaneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — CyKieccuu. [lepBUUHbIE U BTOPUYHBIC CYKIIECCUH U UX
OPUYMHBL. AHTpONOreHHble BO3JEHCTBUS Ha cykueccu. KimmakcHoe cooOuiecTso.
buopa3znoobpasue 1 moaHOTa KPYroBOpOTa BEMIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOcucmembvl 03Ep U peK. IKocucmemvl MOpeu U OKeaHos.
DKocucmemvl myHOp, 1€cos, Cmenet, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocucTteMa. ArpoueHo3. Paznuuus Mexny
AHTPOTIOTEHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi ¢dayHbl. buomormueckoe ©  XO3iCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMO/ICHCTBUN OPraHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo sgpghpexma u 6u006-30ugpuxamopos (kiouesvix 8u008) 6 QYHKYUOHUPOBAHUU
axocucmem. IlepeHOC PHEPTUM W BEHIECTB MEXIY CMEKHBIMU SKOCHCTEMaMH. Y CTOWYHMBOCTH
OpTraHW3MOB, TOMYJSAIMA © DKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX MW aHTPONOTCHHBIX
BO3JCHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKOI0SUYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeToI0IoTHs MOHUTOPUHTA €CTECTBEHHBIX M
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdeMoHcTpauuu

[Toptper: A. Ix. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOIIEH03a», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemecTB B IKocucteme», «llemm mnwuraHus (macTOWIHAS, JCTPUTHAS),
«DKOJIOTHYECKas MUpaMUa YHCeT», « IKOJIOTHUECKass MHUpaMuia OMOMACCh», «DKOJOTHYECKast
nupamujia sHeprum», «O0pazoBanue 6010Tay, «llepBuunas cykueccus», «Boccranosnenue jeca
nocJjie noxapa», « JKocucrema 03epay, «ArpoueHos», «Kpyropopor BeIECTB U IOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia INTUIl U 3BEpew,
repOapuu KylIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yyeHue u onucanue ypo0o3KOCHUCTEMBDY.

JlabopaTopnasi padora «3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKkypeusi «IKCKypcHsi B TUIIMYHBIN OuoreoreHos (B AyOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TETUIMYHOE XO3SHUCTBO)Y.

Tema 10. buocdepa — riodajbHast IKOCHCTEMA

buocdepa — obmennanerapHas o0ojgouka 3eMiH, TZie CYIIECTBYET WJIHM CYIIECTBOBaJa
*u3Hb. PazButue npeacrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. WM. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdeprl. OcobeHHOCTH OMOchephl Kak rodanbHOM
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemects U
OMOreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuUUHOCTS siBIeHU# B Ouocdepe.

3oHanbHOCTh OUOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYHApPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IyCTbIHU, TPOIIMYECKUE JIeca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANa U OMOCHEPHBIX
(GyHKIHI.

JleMoHCTpauuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuie! u cxeMsl: «I'eocdepsl 3emmny, «KpyroBopot azora B mpupoae», «KpyroBopor
yriaepojaa B npupoje», «KpyroBopor kuciopoja B npupoae», «KpyroBopot BoAbl B PUPOIE»,
«OcHoBHBIE OWOMBI  cymmy», «Kmumarnueckue mosica 3emumy», «TyHapa», «Taiiray,
«Cwmemannbii  nec», «lllupoxomuctBennblii necy, «Crtemb», «CaBaHHay, «[lycThIH»,
«Tponmueckuii ecy.

OGopynoBanue: repbapun pacTeHUHN pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u okpy:kaiomas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYMHBL. Bo3aeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3YIITHOM cpenibl. OXpaHa Bo3ayxa. 3arpsa3HeHue BOAHOM cpeaibl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue nousl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPOIIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBINA Mup. OXpaHa paCTUTEIHLHOTO
U KUBOTHOTO Mupa. OCHOBHBIC MPHUHIMIBI OXpaHbl Hpupoabl. Kpacueie kuuru. Ocobo
oxpansembie ipupoaabie Tepputopun (OOIIT). boranudeckue caabl U 300J10THYECKUE TTAPKH.



OCHOBHBIEC TPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA U MPHUPOBL. ParroHansHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTHYecKOoro pasHooOpasust 3emiu. OOmme
3aKOHOMEPHOCTH TI00aTBHBIX IKOJOTHYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3nca
U €r0 BEpOSITHbIC OCIEACTBHSL.

Pa3Butne MeETOOB MOHMUTOPHHIA pAa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuontole
cucmemvl, obecneuugaroujue O00CMYn K UHDOPpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOPeADUNUMAYUY IKOCUCTIEM U CNOCOD08 6OPbObL C OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHuvix 5KOCUCmeM.

JdeMoHcTpauuu

Tabmumpl w  cxemsl: «3arps3HeHHe aTtMocdepb», «3arps3HeHne ruapochepb,
«3arpsizHeHre  TouBB», «llapHUKOBBIH  3hdexT», «Ocobo oXpaHseMble IPUPOIHBIC
TeppuTOpUn», «MOAENHU YIPaBISIEMOr0 MUPAY.

OGopymoBanue: (ortorpaduu  OXpaHSIEMBIX pPACTCHHA ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepanuu, KpacHoit KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHWS K pe3yslbTaTaM OCBOCHHUS OOyYarOIIUMHKCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIEC U MTPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS MPOTPAMMbl MO OMOJIOTMH BBIJICICHBI
CIICAYIOIINE COCTAaBJIAIONIME: OCO3HAHME OOYYAIOUIMMHCS  POCCHHMCKON  Ipa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOMIPEIENICHUIO,
Hanuyue momusayuu K OOyUEHHIO OWOJOTHH, YeleHanpagienHoe pa3eumue BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULIMA Pa3BUTH
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMM, MPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3oBaHWs, Haluyue NPABOCO3HAHUS  SKOJOTHYECKOW  KYIBTYpHI,
cnocobHoCcmu cmagums UEIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JlngHOCTHBIC pe3ynbTaThl OCBOCHUSI MTPOTPAMMBI IO OMOJIOTUM JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIHUTATEIBHOU AESITETbHOCTH B COOTBETCTBHH C TPAIUIMOHHBIMH POCCUACKHUMHU
COLIMOKYJITYPHBIMH, UCTOPHUYECKUMU M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe NpaBUJIaMU U HOPMaMU IOBEIEHHMS M CHOCOOCTBYIOT IIpolieccaM CaMOINO3HAHMS,
CaMOBOCHUTAHUSA M CaMOPA3BUTHSI, PA3BUTHsI BHYTPEHHEH MO3UIIMH JUYHOCTH, NMaTPUOTH3MA U
YBOXEHUSI K 3aKOHY M TMPABOMOPSAKY, YENIOBEKY TpyJa U CTaplIeMy IMOKOJIEHHIO, B3aHMHOIO
yBaXEHHS, OEpPEeKHOTO  OTHOIICHHWS K  KYJbTYpHOMY  HACIEIUI0 H  TPAAUIIUIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroIIeH cpee.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTo mnpeamera «buonorusy I0IKHBI OTpaXaThb
TOTOBHOCTb M CHOCOOHOCTH OOyYaroluXcsi PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTpEHHEU
MO3UIUEN JINYHOCTH, CUCTEMOH [IEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPECHHHUX YOCKACHHUIA,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM [EHHOCTSM POCCHHCKOTO OOIIEeCTBa, pacIIUpeHue
JKU3HEHHOTO ONBITAa U OMbITa JEATEIBHOCTH B MPOLECCE pPeau3allid OCHOBHBIX HAIpaBICHUN
BOCIUTATEIbHON JESITENbHOCTH, B TOM YHUCJIE€ B YACTH!

1) rpasIaHCKOro BOCIIMTAHHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULMU  OOyYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOsA3aHHOCTEH, yBakKeHHE 3aKOHA W
MPaBOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH TPU CO3JTAHUH YICOHBIX MPOEKTOB,
pelIeHNHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEIOJIHEHUH OMOJIOTHIECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEENSATh COOCTBEHHYIO TO3HUIIMI0O 110 OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYHUTHIBaTb B CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLIMATbHBIM
MOJIO)KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJIHCHHS YYEOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a/lady, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;



2) MATPHOTHYECKOTO BOCTIUTAHHUSI:

c(hOpPMUPOBAHHOCTH POCCUICKON IPasKJaHCKON MIICHTUYHOCTH, MATPHOTU3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHo#, ropaoctu 3a cBOMl Kpail, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K TPUPOTHOMY HACIIEIUIO U MAMSITHUKAM IPUPOABI, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHUE U pa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMH B IO3HAHWU 33aKOHOB MPUPOJBI, B JKU3HU 4YEIOBEKAa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

OCO3HaHUE JIYXOBHBIX LEHHOCTEM POCCHIICKOTO HapoOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELIEHMSI, ODUEHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS IEHHOCTEW CEMEIHON KU3HU B COOTBETCTBHH C TPAIUIUsAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi ICTETUKY ObITA, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLIMOHAIILHOTO BO3JICHCTBUS )KUBOW IPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPa)KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIIEHHE MPOSBIATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuueckoro BoOCHUTAHUS, (OPMHUPOBAHUS  KYJIbTYPbl  30pPOBbSI H
3MOLHMOHAJIBHOIO 0JIArONOJIY M :

NOHMMAaHME U peau3alys 370poBoro u 0ezomacHoro odpasa KU3HHU (310pPOBOE MUTAHHE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHSATUW M OTHbIXA,
perymsipHasi ¢u3NyecKas AaKTUBHOCTb), OEpPEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJECHUS alKOroJs,
HApKOTHUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYJAO0II00Ue;

TOTOBHOCTb K aKTUBHOMU JI€ATEIbHOCTH TEXHOJIOTUYECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, INIAHUPOBATH M CAMOCTOSITENILHO BBITIOMHATH TAKYIO JESITeIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC KN3HEHHBIC TIIAHbI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSKEHUHU BCei
KU3HU;

7) 3K0JIOTMY€eCKOT0 BOCTTUTAHUS:



HKOJIOTHYECKH I1eJIecCO00pa3Hoe OTHOILIEHHE K MPUPOE KaK UCTOUHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYIBTYpBI: MPHOOpETEHHE OMNbITa MJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIoIlel Cpeibl;

OCO3HAHHME TJIO00ATBFHOTO XapaKTepa HKOJOTHYECKUX MNpoOJIeM M IMyTed HX pelieHHs;

CHOCOOHOCTH MCIIONIB30BaTh MIPHOOpPETaeMbIe IIPU H3yYCHUN OMOJIOTUN 3HAHUS U YMEHHS
IpU pelIeHuU MPoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONONIb30BAHUEM (COOINIO/ICHNE
IpaBWJI TOBEJCHUSI B NMPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMaXx,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE [EHCTBUM, MPHUHOCSAIIMX BpEI OKpYXalollel HpupoIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEACTBUS MPEITPHUHUMAEMbIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBbIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCSI HUMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATENBCKOU KYJIbTYPbhI KaK CPEACTBA B3aUMOICUCTBHUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHHE crenupuKd OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaroIeM
MUpE Kak O €IWHCTBE TMpUPOIbI, 4YeJIOBEeKa M oOOlIlecTBa, B IMO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHNH PoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW IMBHIIM3ALMU: OOECIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemarh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BBIXOJa U3 INI00ATBHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKMX 3HAHWM B IIEJIAX MOBBILIEHMS OOIIeH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTu (DYHKIIMOHAIBHON
IPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Npu U3y4eHun ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUIS aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUsT Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCHOJb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl PELIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JE€ATEIBHOCTH, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHA MO OHOJOTMH B COOTBETCTBHHM C >KU3HEHHBIMHU
HOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATDBI

Ilepeuens (kogudukaTop) NpoBepsieMbIX TPeOOBAHUIT K MeTANIPeAMEeTHBIM pe3yJibTaTaM

ocsoenust OOII COO

Kox [IpoBepsiembie TpeOOBaHUS K
METANPEIMETHBIM PE3y/IbTATaM OCBOCHHS | MeTanpeaMeTHbIe pe3yIbTaThl (B
MIPOBEPSIEMOTO . .
OCHOBHOI1 00pa30BaTeNbHOM TporpaMmel | COOTBETCTBHU C PII)
TpebOBaHUs CpemHero oomiero oopa3oBaHus
1 [lo3naBatenbHbie Y'Y /]
1.1 [Ba3oBbIe JJOrH4ecKue JeHCTBUSA
. YcTaHaBIMBaTh CYIIECTBEHHBIN
Y CTaHABIIMBATH CYIIECTBEHHBIIN IPU3HAK
MPU3HAK WJIM OCHOBAHUS IS
111 VT OCHOBAHMSI JJIsI CPAaBHEHUS,
il CpaBHEHUSI,
Kkiaccuukanuu u 0000IICHHS
KJIaCCU(PUKAIIUU ¥ 0000IICHHS
BEISBISTE 3aKOHOMEPHOCTH U BEIsSBISATE 3aKOHOMEPHOCTH U
1.1.2 [IPOTHBOPEYHS B PACCMATPUBACMBIX MIPOTUBOPEYHS B PACCMATPHUBACMBIX
SIBJICHUSIX SIBJICHUSIX
CamocrosTenbHo (hOpMYIUpPOBaTh U
CamocTosTenpHO (HOPMYITHPOBATE U
aKTyaJIM3HpOBATh IPOOIEMY,
AKTyaJI3UPOBaATh MPOOIEMY,
paccMaTpuBaTh
acCMaTpUBATh N
1.1.3 v €€ BCECTOPOHHE; ONPEACIATH ISIH
S e€ BCECTOPOHHE; ONPEAETATH 1IeNn
NeSITeNIbHOCTH, 33/1aBaTh MapaMeTphl
e TEIILHOCTH, 337aBaTh apaMeTPhI U .
KPUTEPUU UX TOCTHIKEHHUS. ...
KPUTEPHUH UX JOCTIDKEHHUS. . ..
1.2 ba3oBbie ucciaeoBaTeIbCKIE TeUCTBHS
BrnaseTs HaBbIKaMu yuyeOHO- Brnagets HaBbIKaMu yueOHO-
5 MCCIICIOBATEILCKOM U TPOSKTHOM HCCIIeIOBATEIILCKOM U MMPOSKTHOMN
121 e TEIIbHOCTH, JIEeATEILHOCTH,
HABBIKAMU Pa3peIICHUS TPOOIIEM HaBBIKaMU pa3perieHusl MPodieM
OBnagcHue BUJAMHU ACATEIbHOCTH
OBJ1aicHUEe BUIAMH ACATECILHOCTH IO
IO TTOJTYYEHUI0 HOBOTO 3HAHMSI, €TO
MOJTyYECHUIO HOBOTO 3HAHHUS, €TI0
MHTEpIpeTaIH, TPeoOpa30BaHUIO
WHTEPIIPETAIINU, TPEOOPA3OBAHUIO U
1.2.2 Y IPUMEHEHUIO B Pa3IMYHBIX
ol MPUMECHECHHIO B Pa3JIMIHBIX YIeOHBIX
y4eOHBIX CHTYAIUSIX, B TOM YHCIIC
CUTYaIUsX, B TOM YHCJIE IPHU CO3TaHUU
MIPHU CO3/IaHUU YUEOHBIX U
YIeOHBIX M COITUATBHBIX MTPOOIIeM
COLIMATTLHBIX MPOOIEeM
dopmMupoBaHUEe HAYIHOTO THIIA dopmMupoBaHUE HAYYHOTO THITA
MBIIUICHUS, BIIaICHUE HAYIHOU MBIIIJICHHS], BIaJICHUE HAYIHOU
123 TEPMHHOJIOTHCH, KITFOUCBBIMU MOHATHIMH | TEPMUHOJIOTHEH, KITFOUEBBIMHU
1 METOAaMu MOHATHUSIMH M METOJIaMH. . .
13 Pabora ¢ nndgopmanmei
131 BrageTh HaBBIKAMU TIOTyUCHUS Brnanets HaBBIKAMH TOTYYCHHS

nH(}OpMalUU U3 UCTOYHUKOB Pa3HBIX

nH(}OpMalUY U3 HCTOYHUKOB




THUIIOB,

CaMOCTOSITEJIBHO OCYILECTBIIATH ITOUCK,
QHAJIN3, CUCTEMATU3ALUIO U
MHTEPIIPETALIMIO HHPOPMAIIUHU PA3TUYHBIX
BUIOB U (pOpPM IpeCTaBICHUS

Pa3HBIX TUIIOB,
CaMOCTOATENIbHO OCYILIECTBIIATh
IIOMCK, aHAJIU3, CUCTEMATU3ALINIO U
UHTEpIIpEeTalni0 HHPOpMALUH
pa3IUYHBIX BUIOB U (hopm
IIPEJICTaBICHUS

Co31aBaTh TEKCTHI B Pa3TUYHBIX (popmaTax
c yu€ToM Ha3zHaueHUs HHHOPMALUH U

Co31aBarh TEKCTHI B Pa3IMYHBIX
(dbopmMarax ¢ yuéToM Ha3HAUCHUS
uHdopmanuu u

132 [IEJICBOM ayJUTOPUH, BBIOHpAst .
" LIEJIEBOM ayTUTOPHUHU, BBIOHpast
ONTUMAJIbHYIO (POpMY IPECTABICHUS U
ONTUMAJIbHYIO (hOpMY
BU3YyaTH3AUH
MPEICTABICHNS U BU3YAJIN3aLIUU
OueHuBaTh 10CTOBEPHOCTb,
O1eHUBaTh JOCTOBEPHOCTD, IETUTUMHOCTh )
] JETUTUMHOCTb HH(pOpMALIUH, €€
uH(pOpMaLnu, €€ COOTBETCTBHE
133 COOTBETCTBUE
e MIPaBOBBIM U MOPAJIbHO-ITHYECKIM
IPaBOBBIM U MOPaJIbHO-3TUYECKUM
HOpMaM
HOpMam
Hcnonb3oBars cpencrra
UH(POPMALIMOHHBIX U
Mcnonb30Bath cpesicTBa (bopwma N
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
MH(POPMALIMOHHBIX 1 KOMMYHHKAITHOHHBIX
. pELICHUH KOTHUTUBHBIX,
TEXHOJIOTHI B pelIeHUN
KOMMYHHUKATHBHBIX U
KOTHUTHUBHBIX,KOMMYHHUKATHBHBIX
OpraHU3alMOHHBIX 3314 C
U OpraHU3allMOHHBIX 33734 ¢ -
1.34 N cobmoieHreM TpeOoBaHUM
e coOnroeHreM TpeOOBaHUI 3PrOHOMUKH,
SPrOHOMUKH, TEXHUKHU
TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
0e301aCHOCTH, TUTHEHEI,
[pecypcocOepekeHus, MPaBOBLIX U
.. | pecypcocOepexenus, MpaBoOBbIX U
HTUYECKUX HOPM, HOPM HH(DOPMaITMOHHON
STHYECKUX HOPM, HOPM
0€30MaCHOCTH ... .
UH(POPMALIMOHHON 6€30MaCHOCTH
2 KommyHukatusHble Y'Y /]
21 Oo61menne
OcCymiecTBIS T KOMMYHHKAIIUU BO BCEX OcymiecTBiIATh KOMMYHHKAIIHH BO
211 cdepax KHU3HH; BIAIETh Bcex cepax KU3HU; BIIAIETh
e pa3IMYHBIMU CLIOCOOAMHU OOIIEHUS U Pa3IMYHBIMU CLIOCOOAMHU O0IIIEHUS
B3aUMOICHCTBHUS 1 B3aUMOJICHCTBUS
N Pa3BEpHyTO U JIOTMYHO U3JIararh
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO
CBOIO TOUKY 3pEHHUS C
21.2 TOYKY 3pEHHSI C UCTIOIb30BaHUEM
L HCIOJIb30BAHUEM
SI3BIKOBBIX CPEIICTB
SI3BIKOBBIX CPEJICTB
2.13 ApPryMEHTHPOBAHHO BECTH JIHAJIOT ApPryMEeHTHPOBAHHO BECTH JHAJTIOT
3 Perynstusabie VY ]|
3.1 Camoopranmn3auus




CaMOCTOATEIBHO OCYIIECTBIISATh
[M03HABATEJIbHYIO ACSITEIIbHOCTD, BBISIBIISAThH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH

CaMOCTOSTEIIEHO OCYHICCTBJIATDH
IMIO3HAaBAaTCIIbHYIO ACATCIIBHOCTD,
BBIABIIATH

HpO6J’I€MBI, CTaBUTH U

3.11 .| bopmynupoBaTh COOCTBEHHBIE
COOCTBEHHBIC 3a/1a4H B 00pa30BaTeIbHON .
3a/1a4u B 00pazoBaTeIbHON
IEeATETbHOCTH U )KU3HEHHBIX CUTYyaIUsX;
JESATEIbHOCTH M KU3HEHHBIX
1aBaTh OLEHKY HOBBIM CUTYaILUsIM
CUTYAaLUX; JaBaTh OLICHKY HOBBIM
CUTYallUsIM
3.2 CaMOKOHTpOJIbL
JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM,
/laBaTh OIIEHKY HOBBIM CUTYaIIMSIM,
BHOCUTb KOPPEKTUBHI B
BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTbD,
3.2.1 JIEATEIbHOCTD,
e OIICHUBATb COOTBETCTBHE PE3YyJIbTATOB
OIICHUBATh COOTBETCTBHE
LM
PE3YJIbTATOB LIEJISIM
Bnaners HaBbIKaMu
BiianeTs HaBbIKaMU [103HABATEIBHOU MO3HABATENIbHOM peIeKCHH KaK
|pe(1meKCHH KaK OCO3HaHUA OCO3HAHMS COBEPILIAEMBIX AEHCTBHUI
COBEpLIAEMBIX ACHCTBUM U MBICIUTEIBHBIX | M MBICIUTEIIBHBIX MIPOIIECCOB, UX
[IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM; | pe3ysbTaTOB U OCHOBAHUI;
322 MCIIOJIb30BATh IPUEMBI pedIeKCHH IS UCIIONIb30BaTh NPUEMBI pedieKCuu
OIICHKHU CHTYAIlMH, BEIOOpA BEPHOTO JUTSI OLICHKU CUTYalluH, BBIOOpa
[PELICHUS; YMETh OLICHUBATh PUCKU U BEPHOTO
CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX | pEIIeHUs; yMETh OIICHUBATh PUCKH
CHUYKEHHIO Y CBOEBPEMEHHO IPUHUMATh
pelIeHus 10 UX CHIKEHHUIO
OMOLMOHATBHBIN UHTEIJIEKT,
IpeIoJIararonii
OMOLIMOHAJIbHBIN UHTEIIEKT, c(OPMHPOBAHHOCTE:
MpeoiararoIinii cOPMUPOBAHHOCTD: caMOpeTyJIHpOBaHUS,
CaMOPETYJIMPOBAHUSI, BKITIOYAIOIIETO BKJIFOYAIOIIETO CAMOKOHTPOJIb,
CaMOKOHTPOJIb, YMEHUE IPUHUMATh yMEHUE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHUE, OTBETCTBEHHOCTbH 3a CBOE
CIIOCOOHOCTH a/IalITUPOBATHCS K MOBeJIEHNE, CIOCOOHOCTh
33 PMOITMOHATHHBIM U3MEHEHUSAM U aJanTUPOBATHCS K

MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY,

BHYTPEHHEN MOTHBALIMH, BKIIFOYAOIIEH
CTpeMJ'IeHI/Ie K JOCTHXKCHUIO LICJIN U
YCIIEXY, ONITUMHU3M, MHULIUATUBHOCTb,
YMeHI/Ie JICI\/'ICTBOBaTB, NUCXOId U3 CBOUX
BO3MOKHOCTEH

SMOIIMOHAIBHEIM H3MEHEHUSIM U
MIPOSIBIISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;
BHYTpPEHHEH MOTHBAIIHH,
BKJIFOYAIOILIEH CTPEMIICHHE K
JOCTHKEHHIO TIeTTH U YCIIEXY,
OIITUMHU3M, MHUIIUATUBHOCTb,
YMEHHE IeHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH

IMPEAMETHBIE PE3YJIbTATBI




[IpenmeTHble pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydyeOHOro mpeamera «buosnorus» Ha
yrIIyONEHHOM ypOBHE OPUEHTHPOBAHBI Ha oOecredeHre mpopuIbHOr0 00y4eHusT 00yJarommuXCs
6uonornu. OHU BKIIIOYAIOT: crienuyeckue sl OMOJI0ruy HaydyHble 3HAHUS, YMEHHUS M CIIOCOOBI
JeMCTBUI MO OCBOEHUIO, HHTEPIPETALUU U NPeoOpPa30BAHUIO 3HAHUM, BUbI AEATEIBHOCTHU 110
IIOJIy4EHUIO HOBBIX 3HAHMH M MX MPUMEHEHHMIO B PA3IMUYHBIX y4eOHBIX, & TaKXKe B PEaJbHBIX
YKU3HEHHBIX cuTyalusax. [IpenMeTHbie pe3yapTaTsl IPEICTaBICHbI 10 TOAaM U3yYEHHUS.

[IpenmerHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpenmera «buosorus» B 10 knacce
JIOJDKHBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJHM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(opMHpPOBAHNY €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB IPUPOIBI U PELICHUN
Ipo0JIeM pallMOHAIBHOIO IPUPOIONIOIB30BaHUS, O BKJIAZE POCCUMCKUX U 3apyOEkKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHUCTEMOWM OMOJIOTMYECKMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliye
Ouosornyeckue TEPMHMHBI U TOHATUSA (KU3Hb, KJIETKA, OpPraHu3M, MeTaboJM3M, T'OMEOCTas,
CaMOpEryJsiliis, CaMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTh, H3MEHUYUBOCTb, POCT U PA3BUTHE),
ouonornueckue Tteopun (kimerounas Tteopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o mentpax
MHOIr000pa3ust U NPOMCXOXKAECHUS KYJIbTYPHBIX PAacTeHHUI), 3aKOHBI (€AMHOOOPA3Hsl MOTOMKOB
[EPBOr0 IOKOJICHUS, PACIICIUICHUs, YUCTOTHI T'aMeT, He3aBUCUMOro HacienoBanus . Menaens,
TOMOJIOTMUECKUX pAJOB B HaciencTBeHHoW u3meHuumBocth H. . BaBuiioBa), mpuHuMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHME OCHOBHBIMH METO/JaMHU HAY4YHOT'O IO3HAHUs, UCHOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOII0ACHNE, SKCIIEPUMEHT);

YMEHHE BBIACNATH CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK NMPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuii, rpuOOB, pacTCHUIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHMI, )KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max PacTeHUM, )KUBOTHBIX U UEJIOBEKA,
OMOJOTNYECKHUX MPOLECCOB: 0OMEHA BEUIECTB (METa00IN3M), IPEBpAILlEHUs] IHEPTHH, OPOKEHMUS,
aBTOTPO(HOTO U T€TEPOTPO(YHOI0 TUIIOB MUTAHUSI, POTOCHHTE3A U XEMOCHUHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHOreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHH,
UH/MBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJEHCTBMS T€HOB, TeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTAHABJIMBATH B3aUMOCBSA3M MEX]y OpPraHOMJAMM KIJIETKH U MX (YHKLUHUSAMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKLIUAMHU, MEXKAY OpraHaMU U CUCTEMaMU OPTaHOB y
pacTeHUi, >KMBOTHBIX M 4YelloBeKa M HUX (QYHKIUSAMH, MEXKIy CHUCTEMaMH OpPraHOB M MX
GYHKIUSAMH, MEXAY dTarlaMM OOMEHa BEUIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa M YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, OJTallaMH SMOPHOHAIBHOTO pPa3BUTHs, TE€HOTUIIOM U (EHOTHIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHME BBISBIISTh OTIMYUTEIbHBIE NMPU3HAKH KMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs 0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL,

YMEHHE peliaTh OMOJOTHYECKUE 3a/1a4H, BBISIBIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H MEXKTY
UCCIIElyEMbIMH OMOJIOTMYECKUMHU NPOLIECCAMU U SIBICHUSIMH, J€]1aTh BBIBOJBI U NPOTHO3bI Ha
OCHOBaHUU NOJYyYEHHBIX PE3YJILTATOB;



YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHUE PabOThI, COONMIONATh MpaBWia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUIaTh TUIOTE3bl, MPOBEPATb HUX SKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMynupys el UCCIIeI0BaHMs, aHAJIM3UPOBATh MIOJYyUYEHHBIE PE3Y/IbTaThl U JIe/1aTh BbIBO/IBI,

yYMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHEe, MPOBOAMMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO IPEICTABIATH
HOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(EpEeHIHIX;

YMEHHE OIICHNBATh THUECKUE aCTIEKThl COBPEMEHHBIX UCCIIC0OBAaHUH B 00JacT OMOIOTHH
U MEIMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIpPaBICHHOE W3MEHEHHE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BbIOOp Oynymieil npodeccoHalbHON AEATENbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITLCKOTO X035CTBA, MHIIEBON
IIPOMBIIIIEHHOCTH, YIITyOJIsSITh TO3HABATENIbHbII HHTEPEC, HAIIPaBJICHHbII Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOLIEH Ipodeccur 1 NpoAoIKEeHHE ONOIOTHYECKOro 00pa30oBaHus B OpraHU3aLUAX
cpeaHero npo¢eCCHOHAIBHOIO M BBICILIET0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OcBoeHUs ydeOHoro mnpenmera «buonorus» B 11 knacce
JIOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHNU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTHHBI MHUpPA, B IO3HAHUM 3aKOHOB
IPUPOJBI U PELICHUM SKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEILIEHUU BOIPOCOB
PaLMOHATILHOTO IPUPOIONOIB30BaHUS, U B (POPMHUPOBAHUY IEHHOCTHOTO OTHOLIEHUSI K IPUPO/IE,
00I11eCTBY, YEJIOBEKY, O BKJIQJe POCCHUHCKMX M 3apyOeXHbIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BJIa/IETh CUCTEMOM OMOJIOTMYECKUX 3HAHMU, KOTOpasl BKJIIOYAET OIpENeiIeHUs U
NOHMMaHHUE CYITHOCTH OCHOBOIOJATalOIIUX OWOJIOTHUYECKAX TEPMHHOB M TIOHATHHA (BHUI,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopun (dBoitonoHHass Teopuss Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBoiouuu), ydeHus (A. H. CeBeproBa — 0 HyTAX M HampaBICHUAX
sBommonun, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTH4YecKoro paBHosecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), npaBuna (munumyma 1O. Jlubuxa,
HKOJIOTMYECKOM MUpaMUIbI SJHEPTUH ), TunoTe3sbl (tunoteda «mupa PHK» V. 'unbepra);

yYMEHHUE BJIAJETh OCHOBHBIMM METOJAaMHM HAay4HOTO T[I03HAHMs, HCIHOJIb3YEMBIMU B
OMOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (ONMUCaHUE, U3MEpEHHE,
HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOAaMH BBISIBIEHUS M OLICHKH aHTPOINOTE€HHBIX M3MEHEHHUH B
IIPUPO/IE;

YMEHHUE BBIACTATh CYIIECTBEHHBIE NPU3HAKU: BUAOB, OHOICOIEHO30B, JKOCHCTEM U
O6uocheppl, CTaOMIM3UPYIOUIETO, IBMXKYIIETO M Pa3pblBAIOLIEr0 €CTECTBEHHOTo OTOOpa,
AJJTONATPUYECKOT0 M CUMIATPUUYECKOTO BUI000PA30BaHNUS, BIUSHUS JABIKYILHUX CHJI SBOJIIOLIUU
Ha reHOo(OH/]| MOMYJISALUHN, TPUCIOCOOTICHHOCTH OPraHU3MOB K cpelle OOMTaHusl, YepeToBaHUs
HarpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3M MEKIY ITPOL[ECCAMU IBOJIOIIUH, IBUKYIIUMHU CHIIaAMHU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3JIUYHBIX HKOCUCTEM M TMPUCHOCOOJIIEHUSIMH K HHUM
OpraHU3MOB;

YMEHHUE BBISIBIIATh OTIUYUTEIBHBIC PH3HAKH )KUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHUMOCBs3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHH B ’KOCUCTEMAaX CBOCH MECTHOCTH;



YMEHHE UCTIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO H
CUMBOJIMKY JUIsl JOKa3aTelbCTBA POJICTBA OPTraHW3MOB pa3HBIX CHCTEMAaTUYECKHX TPYII,
B3aMIMOCBSI3M OPTaHM3MOB WM Cpebl OOWTaHUsS, €AMHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTU
COXpaHEHHsI MHOTOOOpa3Hs BHJIOB M DKOCHUCTEM KaK YCIOBHS COCYIICCTBOBAHHS TPUPOIBI H
YeJI0BEYCCTBA;

YMEHUE pemaTh OMOJIOTUIECKUE 3/1a4H, BBISBIISITh IPUIHMHHO-CJICICTBCHHBIC CBSI3U MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TMPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOIATh MpaBHiIa MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bI, MPOBEPATh HX DKCICPUMECHTAIBHBIMUA CPEIICTBAMH,
bopMyIUpys 1ENb UCCIICIOBAHUS, AHATU3UPOBATH MTOJIYICHHBIC PE3YJIbTATHI U JICJIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, DKOJIOTHH U
MEIUIMHE, MPOBOAMMONM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO IPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUHM >KU3HU, YEIIOBEKA W
YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0AX MPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISITH OCO3HAHHBINM BBIOOp OymyIei mpodecCuoHaNbHOM NeSITeIbHOCTH B
o0acTi OMOJIOTHH, YKOJIOTHUH, PUPOAOIIOIE30BAHUS, METUIINHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIyOJsSTh MTO3HABATEIBHBIN
UHTEpEC, HATIPABJICHHBINM HA OCO3HAHHBINM BEIOOP COOTBETCTBYIOIICH MpodeccHu U Mpoa0DKEHHE
Ounonoruvyeckoro oOpa3oBaHHs B OpraHU3alUAX CPEAHEr0 MPOo(ecCHOHATBHOTO M BBICIIETO
o0OpazoBaHus.



TEMATUYECKOE INIAHUPOBAHUE

10 KUIIACC
KoJsmmyecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Kontposbubie | IlpakTudeckue (icpp )
MPOrpaMMblI Bcero odpa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
1 buonorus kak Hayka 1 0 0 bubnnorexa [JOK
Buonorus kak Hayka
2 JKuBble cucTemMbl U UX U3yUEHHE 2 0 0
3 buonorus kietku 2 0 0.5
4 XuMudeckasi OpraHu3anus KJIeTKH 10 1 1 Bubnnorexa [JOK
Xumuyeckas
OpTaHM3AIUS KICTKU
5 Crpoenue 1 GyHKIMU KIETKH 8 0 2
5 OOMeH BelIecTB U MPEBPAIlEHUE YHEPTUH B 9 0 1 bu6moteka [IOK
KJIETKE https://m.edso0.ru/863e61
22
7 HacneacrBennas nadopmanms u 9 1 05 Hacnencreennas
peanuzanus eé B KIeTKe ' uHGbopMarys
8 JKusHeHHBIH UK KIIETKH 6 0 1
bubnunorexa LIOK
9 Crpoenne u KIIMY OPTraHU3MOB 17 1 15
™ dyn P https://m.edsoo.ru/863e61
22
10 Pa3MHOXEHHE U Pa3BUTHE OPraHU3MOB 8 0 1.5 bubmorexa LIOK
https://m.edsoo.ru/863e61
22
1 ['eHeTHKa — HayKa O HACJICJCTBEHHOCTH U 5 0 05
W3MEHYHUBOCTH OPTaHU3MOB
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https://academy-content.apkpro.ru/ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10%26term%3D%25D1%2585%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2520%25D1%2581%25D0%25BE%25D1%2581%25D1%2582%25D0%25B0%25D0%25B2%2520%25D0%25BA%25D0%25BB%25D0%25B5%25D1%2582%25D0%25BA%25D0%25B8
https://academy-content.apkpro.ru/ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10%26term%3D%25D1%2585%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2520%25D1%2581%25D0%25BE%25D1%2581%25D1%2582%25D0%25B0%25D0%25B2%2520%25D0%25BA%25D0%25BB%25D0%25B5%25D1%2582%25D0%25BA%25D0%25B8
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://academy-content.apkpro.ru/ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10%26term%3D%25D0%259D%25D0%25B0%25D1%2581%25D0%25BB%25D0%25B5%25D0%25B4%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25B0%25D1%258F%2520%25D0%25B8%25D0%25BD%25D1%2584%25D0%25BE%25D1%2580%25D0%25BC%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%2520%25D0%25B2%2520%25D0%25BA%25D0%25BB%25D0%25B5%25D1%2582%25D0%25BA%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10%26term%3D%25D0%259D%25D0%25B0%25D1%2581%25D0%25BB%25D0%25B5%25D0%25B4%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25B0%25D1%258F%2520%25D0%25B8%25D0%25BD%25D1%2584%25D0%25BE%25D1%2580%25D0%25BC%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%2520%25D0%25B2%2520%25D0%25BA%25D0%25BB%25D0%25B5%25D1%2582%25D0%25BA%25D0%25B5
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

12

3aKOHOMEPHOCTHU HACIIEICTBEHHOCTH

10




13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 CCBITKA

14 I'enernka yenoBeka 3 0.5 But6mmoreka [IOK
https://m.edso00.ru/863e61
22

15 Cenekiusi OpraHu3MoB 4 1

16 BruorexHonorus 1 CHHTETHYECKAsT OUOIOT U 4 0

17 PesepBHOE Bpems 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://academy-content.apkpro.ru/ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2Fru%2Fcatalog%2F06%2F10%3Fclass%3D10%26term%3D%25D0%25BD%25D0%25B0%25D1%2581%25D0%25BB%25D0%25B5%25D0%25B4%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D1%2581%25D1%2582%25D1%258C
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Kontpoabusie | Ilpakruyeckue
NPOrpaMMbl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl
1 3apoKIeHHe U Pa3BUTHE IBOJTIOLMOHHBIX 4 0 0
MpEeACTaBICHUN B OMOJIOTUH
2 Mukpo3BOIIOIUS U €€ pe3yabTaThl 14 0 2 Brbmiorexa LIOK
MuKpo3BOTIOLMSA
3 MakpodBOTIONHS U €8 pe3y/IbTaThl 6 1 0 Bubmiorexa LIOK
Makpo3Bosrouus
4 [IpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 15 0 15 Bbu6moteka LJOK
3emiie ' IIpoucx ok aIeHUE KU3HU
Ha 3emie
5 IIponcxoxaeHue 4eao0BeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTUsl — HayKa O B3aMMOOTHOIICHUSIX bubmuoreka [IOK
6 OpPraHU3MOB M HaJIOPTraHU3MEHHBIX CHCTEM 3 0 05 DKoJIOrHus - KaKk HayKa
C OKpY>Karollen cpenou
7 OpraHu3Mmsl U cpeia OOMTaHUS 9 0 15
8 DKOJIOTHS BUOB U TTOMYJISITHI 9 1 05 bubmorexa TIOK
DKOJOTHs BUJIOB
DKoJI0THs COOOIIECTB. DKOJIOTHUECKHUE
9 H 12 1 0.5
CHCTEMBI
10 buocdepa — rmobanbHas 3xocucTeMa 6 0 0 bubnnorexa [JOK
buocdepa 3emnu
11 UenoBek u OKpysKaroIias cpeaa 6 1 0
12 PezepBHOE Bpems 8 0 0



https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2Fru%2Fcatalog%2F06%2F77%3Fclass%3D77%26term%3D%25D0%25BC%25D0%25B8%25D0%25BA%25D1%2580%25D0%25BE%25D1%258D%25D0%25B2%25D0%25BE%25D0%25BB%25D1%258E%25D1%2586%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D0%25BF%25D1%2580%25D0%25BE%25D0%25B8%25D1%2581%25D1%2585%25D0%25BE%25D0%25B6%25D0%25B4%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D0%25B6%25D0%25B8%25D0%25B7%25D0%25BD%25D0%25B8
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D0%25BF%25D1%2580%25D0%25BE%25D0%25B8%25D1%2581%25D1%2585%25D0%25BE%25D0%25B6%25D0%25B4%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5%2520%25D0%25B6%25D0%25B8%25D0%25B7%25D0%25BD%25D0%25B8
https://academy-content.apkpro.ru/ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D1%258D%25D0%25BA%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/c10f35cc-3ef0-49d0-aad6-4335c06736e0?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D1%258D%25D0%25BA%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F
https://academy-content.apkpro.ru/ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2Fru%2Fcatalog%2F06%2F11%3Fclass%3D11%26term%3D%25D0%25B1%25D0%25B8%25D0%25BE%25D1%2581%25D1%2584%25D0%25B5%25D1%2580%25D0%25B0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koun4vecTBO 4acoB MeTanpeaMeTHbI
JIeKTPOHHbIE € pe3yJIbTaThI
Ne Hara mHdpoBbIe 0CBOEHHS
n/ Tema ypoxa Bcer KoHTpoabHbI IIpakTHyeckn H3YyYEeHHU 6 pa3nena (B
1 0 e padoThl e padoThbl | ODPAZOBATEILHRIC COOTBETCTBUH C
pecypchbl PN
Buomorns xax bu6mmoreka [IOK 1.1,1.3,2.1,3.2
KOMILJICKCHAs HayKa U https://m.edsoo0.ru/863e612
KaK 4acThb 1 0 0 2
COBPEMEHHOTO
oOrecTBa
bu6mmoreka [IOK 1.1,1.3,2.1,3.2
XH?BIC CHCTEMBI 1 HX 1 0 0 https:/m.eds00.ru/863e612
CBOMCTBa 2
VposHeBas bubmuoreka [JOK 1.1,1.3,2.1,32
OPrAHU3AINS KUBBIX 1 0 0 https://m.edsoo0.ru/863e612
cHCTEM 2
VICTOpHS OTKPBITHS 1 bu6mmorexa [JOK 1.1,1.3,2.1,3.2
W3y UEHHS KIETKIL. 1 0 0 https://m.edsoo.ru/863e612
Krnerounas teopus 2
Metobl bubmuorexa [JOK 1.1,1.3,2.1,3.2
MOJICKYJISIPHOM U 1 0 05 https://m.edso0.ru/863e612
KJIETOYHOU OMOJIOTHH. 2
[TpakTuyeckas pabota



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

«3yuenne meToa0B
KJIETOYHOU OUOJIOTHH
(xpomatorpadus,
anekTpodopes,

Qg depeHraIbHOe
neHTpudyrupoBaHue,
[TLIP)»

XUMUYECKUH COCTaB
KIICTKH

1.1,1.3,2.1,3.2

MunepanbHbIe
BELIECTBA KJIETKH, UX
Ouosiornyeckas poib

11,1.3,2.1,3.2

Opranuueckue
BEIIECTBA KIETKH —
6enku. Jlaboparopnast
paborta
«OO0Hapyx)eHue
OEJIKOB C TOMOIIbIO
KayeCTBEHHBIX
peakiuin»

0.5

11,1.3,2.1,3.2

CBolicTBa,
Kiaccuukanus u
byHKIIMHA OEITKOB

11,13,2.1,3.2

10

Opranuueckue
BEIIECTBA KJIETKH —
YTIEBOIbI

11,13,2.1,3.2

11

Opranuueckue
BEIIECTBA KJIETKU —
JIUTTHATBI

11,13,2.1,3.2




HyxnennoBbie bubmuoreka [JOK 1.1,13,2.1,3.2
kuciaotel. JJHK u https://m.edso0.ru/863e612
PHK. JlabopaTopHas 2
pabora
12 «MccnenoBanue 0.5
HYKJICUHOBBIX KHUCJIOT,
BBIJICJICHHBIX U3
KJICTOK pa3JIMYHbIX
OpPTaHU3MOBY
Crtpoenue u pyHKIIUU bu6mmoreka [IOK 1.1,1.3,2.1,3.2
13 AT®. Ipyrue 0 https://m.edsoo0.ru/863e612
Hykieosuarpudocdar 2
bl (HTD)
CexBeHUpOBaHNE bu6mmoreka [IOK 1.1,1.3,2.1,3.2
JTHK. Metoapl https://m.edso0.ru/863e612
14 T€HOMHUKHU, 0 2
TPAHCKPUIITOMHKH,
MIPOTCOMHKHU
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
15 Merozel cTpyKTypHOH 0 https://m.eds00.ru/863e612
ouonoruu 2
THIBI KIIETOK. bubnmnoreka [JOK
16 TIpokapHOTHUeCKas https://m.edso0.ru/863e612
KJIETKa 2
Crpoenue bubnmoreka [JOK
17 9YKapUOTHUYECKOU 05 https://m.edso0.ru/863e612

KieTku. [ Ipaktuueckas
pabota «M3yueHue

2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

CBOWCTB KJIETOYHOU

MeMOpaHBI»
bu6mmoreka [IOK
18 IloBepxHOCTHEIH 0 https://m.eds00.ru/863e612
anmapat KJICTKH 2
OnnoMeMOpaHHbIE bubmuoreka [JOK 1.1,1.3,2.1,3.2
OPraHOMJIbI KIICTKH. https://m.edsoo0.ru/863e612
[TpakTuyeckas padbora 2
19 «M3y4eHune nBIKEHHUSI 05
IUTOIJIa3MbI B
PacTUTEIILHBIX
KIICTKaX»
[TomryaBTOHOMHBIE bubmuoreka [JOK 1.1,1.3,2.1,3.2
OpraHOMIbI KJICTKHU: https://m.edsoo0.ru/863e612
MUTOXOH/IPUH, 2
IUTACTHUIBI.
20 JlaGopatopHas pabota 05
«HccnenoBanue
1a3MOJIH3a U
JeTIIa3MOJTH3a B
PaCTHTEIBHBIX
KJIETKaX»
bubmuoreka [JOK
1 Hememb0parHsie 0 https://m.eds00.ru/863e612
OpPraHOM/IBI KIIETKH 2
29 Crpoenue u GpyHKIUN 0

spa



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

23

CpaBHUTENIbHAS
XapaKTepUCTUKA
KJIETOK 3YKapHOT.
Jlaboparopnas pabora
«M3ydenue cTpoeHus
KJIETOK Pa3IUYHBIX
OpPraHu3MOB»

0.5

1.1,1.3,2.1,3.2

24

AccuMumsnus u
JTUCCUMMIISLIUS — JIBE
CTOPOHBI
MeTtabonu3ma. Tursl
oOMeHa BEIECTB.
JlaboparopHas paboTa
«3yuenune
KaTAIUTUYECKOU
AKTUBHOCTH
(bepMeHTOoB (Ha
MpUMepe aMUIa3bl UITU
KaTtayuasbl)»

bu6mmoreka [IOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

25

DepMeHTaTUBHBIN
XapakTep peaKiui
KJIETOYHOTO
MeTaboIu3Ma.
JlaGopatopnas pabota
«3yuenune
(hepMEeHTaTUBHOTO
pacIieruIeHus
MEPOKCH/Ia BOJOPO/Ia B
PacCTUTENIbHBIX U

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

11,1.3,2.1,3.2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

JKHUBOTHBIX KJICTKaX»

bubmuoreka [JOK 1.1,1.3,2.1,3.2
2% benku-akTuBaToph! U 0 https://m.edso0.ru/863e612
OeJIKU-NUHTUOUTOPBI 2
bu6mmoreka [JOK 1.1,13,2.1,32
97 ABTOTPOQHbIH THIT 0 https://m.eds00.ru/863e612
oOMeHa BelIeCTB 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
8 DOTOCHHTES 0 https://m.edso0.ru/863e612
2
XeMOCHHTE3. bubnnoreka [JOK 1.1,13,2.1,3.2
JlaboparopHast paboTa https://m.edsoo0.ru/863e612
29 «CpaBHeHHE 05 2
TIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»
AnHaspoOHbIe bubnunoreka [JOK 1.1,1.3,2.1,3.2
OpraHu3Mbl. Bupr https://m.edsoo0.ru/863e612
OpOKEHHSI. 2
30 JlaboparopHas paboTa 0
«CpaBHeHHE
MIPOLIECCOB OPOKEHUS
U JIBIXQHHS
AspobHBIE bu6mmorexa [JOK 1.1,1.3,2.1,3.2
31 OpraHu3MbI. DTaIbl 0 https://m.edso0.ru/863e612

SHEPreTUYECKOrO
oOMeHa

2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

DHeprus bubmuoreka [JOK

MEMOpPaHHOTO https://m.edso0.ru/863e612
32 I'paueHTa IPOTOHOB. 2

Cunre3 AT®: pabota

npotoHHoi ATO-

CHHTa3bI

bubmuoreka [JOK

33 Peakiuu MaTpuaHOTo https://m.eds00.ru/863e612

CHHTE3a 2

TpaHCKpHITIHS — bubmorexa [IOK
34 MATPHUHBIH CHHTE3 https://m.edso0.ru/863e612

PHK 2

bu6mmoreka [JOK 1.1,1.3,2.1,3.2

35 Tpancsus u eé https://m.eds00.ru/863e612

JTaIbl 2

KomupoBanue bu6mmoreka [IOK 1.1,1.3,2.1,3.2
36 aMUHOKHCIIOT. Posib https://m.edso0.ru/863e612

pubocom B 2

OounocuHTe3e Oenka

OpraHusanus reHoma bu6mmorexa [JOK 1.1,1.3,2.1,3.2
37 y IPOKAPHOT 1 https://m.edsoo.ru/863e612

SYKapuoT 2

MonexynsipHbie bubnmnoreka [JOK 1.1,13,2.1,3.2
38 MEXaHHU3MBI https://m.edso0.ru/863e612

9KCIPECCHH T'€HOB Y
AYKapHUOT

2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

Bupycer — bubmuoreka [JOK 1.1,13,2.1,3.2
HEKJICTOYHBIC (DOPMBI https://m.edsoo0.ru/863e612
JKM3HHU M 00JIUTaTHBIE 2
39 Mapas3uTHhI. 0.5
[IpakTnueckas padora
«Co3ganne MOJIEIn
BUpYyCa»
Bupychsie bubmuoreka [JOK 1.1,1.3,2.1,3.2
40 3a00J1eBaHMs 0 https://m.edsoo0.ru/863e612
YEII0OBEKA, )KUBOTHBIX, 2
pacTeHui
bubmuoreka [JOK 1.1,1.3,2.1,3.2
a1 Hanorexnonoruu s 0 https://m.edsoo0.ru/863e612
OMOJIOTHH ¥ MEIUIHHE 2
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
42 Ku3HEHHBIH KT 0 https://m.eds00.ru/863e612
KJICTKH 2
bu6mmoreka [JOK
43 Marpuunblii cuHTe3 0 https://m.eds00.ru/863e612
JIHK 2
XPOMOCOMBI. bubmuorexa [JOK
JlaGopatopnas pabota https://m.edso0.ru/863e612
44 «3yueHne XxpoMocom 0.5 2
Ha TOTOBBIX
MUKpPOITperapaTax»
45 JleneHue KIeTKU — 0 1.1,1.3,2.1,3.2

MUTO3



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

Tunsl KIETOK. 1.1,1.3,2.1,3.2

Kapuokunes u

[UTOKHUHE3.

Jlaboparopnas pabora
46 «Habnronenne Muto3a 0.5

B KJIETKaX KOHYUKa

KOpenika jJyka (Ha

TOTOBBIX

MUKpOIIperaparax)»

Perymsimas bubmuoreka [JOK 1.1,1.3,2.1,3.2
47 g — 0 https://m.edso0.ru/863e612

KIIETOK 2

bubmuoreka [JOK 1.1,13,2.1,32

48 OpraHu3m Kak eIMHOe 0 https://m.edsoo.ru/863e612

esnoe 2

Tkanu pacTeHUH. bu6mmoreka [IOK 1.1,1.3,2.1,3.2
49 Jlaboparophas pabora 05 https://m.edso0.ru/863e612

«M3ydyeHnue TkaHen 2

pacTeHuiD)

TkaHU )KUBOTHEIX U bu6mmorexa [IOK 1.1,1.3,2.1,3.2

YeJI0BeKa. https://m.edso0.ru/863e612
50 JlaGopatopnas pabota 0.5 2

«M3ydenue TkaHeu

KUBOTHBIX)

Opransbl. CucteMsl bubmuorexa [JOK
51 OpraHoB. 05 https://m.edso0.ru/863e612

Jlaboparopnas pabora
«M3y4eHue opraHos

2
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LIBETKOBOI'O PaCTCHUA)

bubmuoreka [JOK
59 Omopa Temna https:/m.eds00.ru/863e612
OpraHU3MOB 2
bu6mmoreka [JOK 1.1,13,2.1,32
53 JBrKeHue https://m.edso0.ru/863e612
OpraHU3MOB 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
54 IIWTaHmMe OPraHH3MOB https://m.edso0.ru/863e612
2
[Turanue bubnnoreka [JOK 1.1,13,2.1,3.2
IMO3BOHOYHBIX https://m.eds00.ru/863e612
95 KUBOTHBIX. 2
[MumeBapurenbHas
CHCTEMA YeJIOBEKA
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
56 JIbiXaHHE OPraHI3MOB https://m.edso0.ru/863e612
2
JTbIxaH7e bu6mmorexa [JOK 1.1,1.3,2.1,3.2
57 103BOHOYHEIX https://m.edso0.ru/863e612
J)KUBOTHBIX U YEJIOBEKA 2
bubmuorexa [JOK 1.1,1.3,2.1,3.2
58 Tpancropr BerecTs y https://m.edso0.ru/863e612
OpraHu3MOB 2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

KpoBeHoCHas cHCTeMA bu6mmoreka [JOK 1.1,13,2.1,32
59 103BOHOYHBIX https://m.edso0.ru/863e612
JKUBOTHBIX M YeJIOBEKA 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
60 Brinenenne y https://m.eds00.ru/863e612
OpPraHu3MOB 2
bubmuoreka [JOK 1.1,13,2.1,32
61 3amHTa y OPraHI3MOB https://m.edso0.ru/863e612
2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
62 mmynHas cuctema https://m.eds00.ru/863e612
YelroBeKa 2
PasapakiMOCTh i bubmuoreka [JOK 1.1,1.3,2.1,32
63 perysmms y https://m.edso0.ru/863e612
OpPraHu3MOB 2
I'ymopanwsHas bu6mmoreka [IOK 1.1,1.3,2.1,3.2
64 perymsiys u https://m.edso0.ru/863e612
SHJOKpPUHHAS CUCTEMA 2
’KUBOTHBIX U YEJIOBEKA
bu6mmorexa [JOK 1.1,1.3,2.1,3.2
65 DopMbl pa3MHOKEHHS https://m.edso0.ru/863e612
OpPraHu3MOB 2
66 ITomoBoe bu6mmnoreka [JOK

pa3MHOXEHHE

https://m.eds00.ru/863e612
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2

bubmuoreka [JOK
67 Meiios 0 https://m.edsoo0.ru/863e612
2

I'amerorenes. bu6mmoreka [JOK
OO0pa3zoBanue u https://m.edso0.ru/863e612
Pa3BUTHE IIOJIOBBIX 2

68 kietok. JlabopaTopHas 05
pabora «M3yuenune
CTPOCHHUS TTOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperaparax»
VH MBIy aTbHOE bubmuoreka [JOK

69 pA3BHTHE OPTAHI3MOB 0 https://m.edsoo0.ru/863e612
— OHTOTEHE3 2
3akjaaKa OpraHoB U bubnuotexa [JOK

70 TKaHeW U3 0 https://m.edsoo0.ru/863e612
3apOBIILIEBBIX 2
JIUCTKOB
Pocr n pa3Butue bubnnoreka [JOK
JKHBOTHBIX. https://m.edso0.ru/863e612
JlabopaTopHas paboTa 2

71 «BrIsBICHNE 05

MPU3HAKOB CXOJCTBA
3apOobIIIeH
ITO3BOHOYHBIX
JKHBOTHBIX )
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72

PazmHoxxenue u
pa3BUTHE PACTCHUIA.
Jlaboparopnas pabora
«CTtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIINX
pacTeHui»

0.5

73

Ucrtopus ctaHoBIICHUS
Y Pa3BUTHS T€HETUKHU
KaK HayK1

1.1,1.3,2.1,3.2

74

OCHOBHBIC TIOHATHS U
CUMBOJIBI TEHETHKH.
JlaGoparopras pabora
«Ipo3oduna kak
00BEKT FeHETUYECKHX
HUCCIEI0BaHUI»

0.5

11,1.3,2.1,3.2

75

3aKOHOMEPHOCTH
HACJIeI0BaHUs
MIPU3HAKOB.
Monorubpuanoe
CKpeIlMBaHHUe.
[IpakTuueckas pabota
"N3yuenue
pe3ynbTaToB
MOHOTUOPUIHOTO
CKpEUIMBaHUS y
npo30¢puisr"

0.5

11,1.3,2.1,3.2

76

[{utonornyeckue
OCHOBBI
MOHOTHOPHIHOTO

1.1,1.3,2.1,32




CKpCIIBaHUsA

AHnanuzupyroiiee
77 CKpEIIIUBAHHE. 0
Henonnoe
JOMHUHHUPOBAHHE
Jurubpunoe bubnmoreka [JOK
CKpEIlUBaHHUE. https://m.edso0.ru/863e612
[IpakTrueckas padbora 2
78 «3yuenune 05
pE3yJIbTaTOB
TUTHOPUIHOTO
CKpCIIUBAHUS Y
TPO30(HITBD»
[MuTonornueckue bubmuoreka [JOK 1.1,1.3,2.1,3.2
79 OCHOBBI 0 https://m.edsoo0.ru/863e612
JTUTUOPHUTHOTO 2
CKpETBaHHS
CLeIuIeHHOe bubmuoreka [JOK 1.1,1.3,2.1,32
30 HaCIeNOBAHHAE 0 https://m.edsoo0.ru/863e612
MIPU3HAKOB 2
bu6mmorexa [JOK 1.1,1.3,2.1,3.2
81 XpoMOCOMHasi TEOpHs 0 https://m.eds00.ru/863e612
HACJICJICTBEHHOCTH 2
bubmuorexa [JOK 1.1,1.3,2.1,3.2
82 [eHeTHKa mona 0 https://m.edsoo0.ru/863e612
2
83 ['enoTum kax 0 bubmuorexa [JOK
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OEJIOCTHasA CUCTEMA

https://m.edso00.ru/863e612

2

T'enernueckuii
KOHTPOJIb Pa3BUTHS

bubmuoreka [JOK
https://m.eds00.ru/863e612

84 . 0
PacTEeHHUIA, JKUBOTHBIX 2
1 4esoBeKa
N3meHunBOCTH
85 MpU3HAKOB. Buibl 0
W3MEHYHBOCTHU
bubmuoreka [JOK
86 MonupukanmonHas 0 https://m.edso0.ru/863e612
W3MEHYHUBOCTb 2
BaprannonHsli psag u bubnuorexa [JOK
BapUaIlMOHHAS KPUBasl. https://m.edsoo0.ru/863e612
JlabopaTopHas pabota 2
«HccnenoBanue
3aKOHOMEPHOCTEN
87 MOIU(PHUKAITTOHHON 05
W3MEHYHUBOCTH.
[Toctpoenue
BapUaAIMOHHOTO psija
Y BapUaLlMOHHOMN
KpUBOI»
I'emorunmyeckas bu6mmorexa [JOK 1.1,1.3,2.1,3.2
WU3MEHUYHBOCTb. https://m.edso0.ru/863e612
88 0
KomOunaTtuBHas 2

HU3MCHYNBOCTDH
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89

MyTtanuonHas
W3MEHYUBOCTb.
[IpakTnueckas pabora
«Myramuu y
npo3odutel (Ha
TOTOBBIX
MUKpOIIperaparax)»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
mporecca.
OIHUIeHEeTHKA U
SIMI'CHOMUKA

1.1,1.3,2.1,3.2

91

I'eneTnka genoBeka.
[IpakTuueckas pabota
«Cocrasienne u
aHaJIN3 POJOCIOBHOM»

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e612
2

1.1,1.3,2.1,3.2

92

Metoapl
MEIUITHCKON
T'€HETUKU

bu6mmoreka [IOK
https://m.eds00.ru/863e612
2

11,13,2.1,3.2

93

3HaueHne
MEIUITMHCKOMN
T€HETUKHU B
MPEAOTBPAIEHUN U
JIEUEHUH
TeHETUYECKHX
3a00JIeBaHUH
yeJoBeKa

bu6mmoreka [JOK
https://m.edso0.ru/863e612
2

11,1.3,2.1,3.2

94

OCHOBHBIE TTOHATHA

0.5

11,13,2.1,3.2
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CEJICKLIH.
JlabopaTopHas paboTa
«M3ydyenue coproB
KYJIbTYPHBIX PACTEHUI
U TIOpOJI AOMAIIHUX
KUBOTHBIX»

95

MeTtobl
CEJIEKIIMOHHON
paboThLI.
JlaboparopHas paboTa
«M3y4yeHne MeTo10B
CEJICKIIMH PaCTECHUI»

0.5

1.1,1.3,2.1,3.2

96

HocTtmxenust
CEJICKLIUU PACTEHUU 1
KUBOTHBIX.
[IpakTuyeckas pabota
«IIpuBUBKa pacTeHHI»

1.1,1.3,2.1,3.2

97

Coxpanenue,
U3YYEHUE U
UCTIOJIb30BaHUE
TeHETHYECKUX

pecypcoB

bu6mmoreka [IOK
https://m.eds00.ru/863e612

2

11,13,2.1,3.2

98

BbrnorexHonorus kak
HayKa ¥ 0Tpacib
MIPOU3BO/ICTBA.
[IpakTuueckas pabora
«M3ydyenue 00beKTOB
OMOTEXHOJIOTHH

0.5

bu6mmorexa [{OK
https://m.eds00.ru/863e612

2

1.1,13,2.1,3.2
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99

OcHOBHBIC
HaIpaBJICHUS
CHHTETHYCCKON
ouosoruu

1.1,1.3,2.1,3.2

100

XpoMOCOMHas 1
reHHasl UHXKEHEPUs

101

Memunnnckune
OMOTEXHOIOTUH

102

PesepBHBIi1 ypoK.
[loBTOpEHME,
0000111EHHE,
CHCTeMaTU3aIUs
3HaHHUU

OBILIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102

135




11 KJIACC

KoanuecTBo yacoB

MeTtanpeaMeTHbI
Ne Nara JJIeKTPOHHbIE € pe3yJibTaThl
uuppoBbIe OCBOCHUS
n/ Tema ypoxa Becer | Konrpoabnbl | IlpakTuueckn | H3Yy4YeHH 0BpasoBaTeTbHbIE pasnena (s
n 0 e padoTnl e padoTnl A pecypesI COOTBETCTBHM C
PN)
1 OBOJIIOLIMOHHAS 1 0 0 1.1,1.3,2.1,3.2
teopus Y. /lapBuHa
TIBHIKYIIHE CHITBI bubnuorexa [JOK 1.1,1.3,2.1,3.2
2 SBO/TIOLH BHJIOB 110 1 0 0 https://m.edsoo.ru/863e612
Y. JapBuny 2
Bbopnrba 3a bubnunoreka [JOK 1.1,1.3,2.1,3.2
CYIIIECTBOBAHUE, https://m.edso0.ru/863e612
3 €CTECTBCHHBIN U 1 0 0 2
HCKYCCTBEHHBIN
oTOop
dopmupoBare bubnuorexa [IOK 1.1,1.3,2.1,3.2
4 CHHTETHUECKOI 1 0 0 https://m.edso0.ru/863e612
TEOPHUH IBOFOIIHN 2
Oranel bu6mmorexa [{OK 1.1,1.3,2.1,3.2
IBOITIOIIMOHHOTO https://m.edsoo0.ru/863e612
5 npotiecca: 1 0 0 2
MUKPOIBOJIOIUS U
MaKpPOIBOJIIOIHS
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Tomyssimmst — bu6mmoreka [JOK 1.1,1.3,2.1,3.2
6 STeMeHTapHAs 0 https://m.edso0.ru/863e612

€AMHUIIA SBOJIFOIIUN 2

3aKOH reHETHYECKOro 1.1,1.3,2.1,3.2

paBHOBecus JK.

Xapnu, B.
7 BaiinGepra. 05

JlaGoparopHast

pabota «BrisiBeHUE

W3MCHUUBOCTH Y

0co0el 0JTHOTO BUIa»

bubmuoreka [JOK 1.1,1.3,2.1,3.2

8 OneMeHTapHbIe 0 https://m.edso0.ru/863e612

(hakTOpPHI HBOIIOIINH 2

DddekT ocHOBaTENA. bu6mmoreka [IOK 1.1,1.3,2.1,3.2
9 Dddext 0 https://m.edso0.ru/863e612

OyTBUIOYHOTO 2

TOPJIBIIIIKA

Murparnumu. bu6mmoreka [IOK 1.1,1.3,2.1,3.2

W3omnsiyun https://m.edsoo0.ru/863e612
10 TOMYJISIA: 0 2

reorpaduueckas,

OnoJIorHuecKas

EcTecTBeRHEIH 0T60p bu6mmorexa [{OK 1.1,1.3,2.1,3.2
1 — HATPABISOIH 0 https://m.edso0.ru/863e612

(hakTOp IBOFOITUHN

2
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12

[TonoBoti oT6op

bu6mmoreka [JOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

13

[TpucrnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3yybTar
MUKPOIBOJITOIHH.
JlaGoparopnas
pabora «M3y4yeHue
apomMop(h030B 1
WIOAIaNTAluN Y
pacTeHui u
YKHBOTHBIX

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e612

2

1.1,1.3,2.1,3.2

14

ITpumepsnt
MIPUCIIOCOOTICHUHN Y
OpTraHU3MOB:
Mop(oJIoTHYECcKHeE,
(buznonornuecKue,
OMOXHUMHYECKHE,
MIOBEICHYECKHE.
JlaGoparopHas
pabota
«[Tpucnocobnenus
OpPraHu3MOB U UX
OTHOCHTEJbHAs
11e1ecoo0pa3HOCTbY

0.5

bu6mmoreka [JOK
https://m.eds00.ru/863e612
2

1.1,1.3,2.1,3.2

15

Bupn, ero kpurepun n

CTPYKTYpa.
JlaGoparopHas

0.5

11,1.3,2.1,32
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pabora «CpaBHeHUE

BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPHIO)
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
16 CrpykTypa BUa https://m.edsoo.ru/863e612
2
BH1006pa3oBane bubnmoreka [JOK
17 KaK Pe3ymbTaT https://m.edsoo0.ru/863e612
MHUKPOIBOIIOLUU 2
Crs3b bubmuoreka [JOK
18 MUKDPOIBOITIOHI https://m.edsoo0.ru/863e612
AMUIEMHUOJIOTHH 2
Makpo3BOTIOIIHSI. bubnuoteka [JOK
19 [MTaneoHTONOTHYUECKHE https://m.edso0.ru/863e612
METO/BI U3YUYECHUS 2
IBOJTIOITUHT
buoreorpaduyeckue brbmorexa LIOK
20 METOJIbI H3yHeHHs https://m.edsoo0.ru/863e612
IBOJTIOITUHT 2
OMOpPHOJIOTHYECKHUE U bu6mmorexa [{OK 1.1,1.3,2.1,3.2
CpaBHUTEIILHO- https://m.edso0.ru/863e612
21 Mopdooruueckue 2

MCTOIBI U3YyUYCHUA
9BOJIIOIINH
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MounekynsipHo- bubmuoreka [JOK 1.1,1.3,2.1,3.2

TreHETUYECKUE, https://m.edso0.ru/863e612
29 OMOXUMHUYECKUE U 2

MATEMATUYCCKUEC

METOAbI I/ISY‘-IGHI/ISI

3BOJIFOLINHN

OGmme bubmuoreka [JOK 1.1,1.3,2.1,3.2
23 3aKOHOMEpHOCTH https://m.edso0.ru/863e612

SBOJIIOLIHN 2

ApantuBHas bubmuoreka [JOK 1.1,1.3,2.1,3.2
o4 paauanusi. https://m.edsoo.ru/863e612

HepasHoMepHOCTH 2

TEMIIOB 3BOJIFOIITUA

HayuHble TMIOTe3b1 bu6mmorexa [IOK 1.1,1.3,2.1,3.2
25 NPOHCXOKICHNS https://m.eds00.ru/863e612

JKM3HH Ha 3eMire 2

JloHayuHble bub6nuorexa [IOK 1.1,1.3,2.1,3.2
2% NPe/ICTABICHHS O https://m.edso0.ru/863e612

3ap0)KJICHI/II/I KN3HU 2

OCHOBHBIE TAIIbI bu6mmorexa [{OK 1.1,1.3,2.1,3.2
27 HeOpTraHHIecKOit https://m.edso0.ru/863e612

3BOJIFOIINN Z

bubmuorexa [JOK 1.1,1.3,2.1,3.2

28 T'anoTeser https://m.eds00.ru/863e612

3apOKACHUSA ) KU3HU 2
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Ucrtopus 3emnu u bu6mmoreka [JOK 1.1,1.3,2.1,3.2

METOJIbI €€ U3y4YCHUSI. https://m.edsoo0.ru/863e612

JlaGopatopnas 2
29 pabota «M3yuenue u 05

OITMCAHNE

HCKOMAEMBIX

OCTaTKOB JPEBHHUX

OpPTaHU3MOBY

HauaisHbIE STAIIb] bubmuoreka [JOK 1.1,1.3,2.1,3.2
30 OPrAHHYCCKOI 0 https://m.edsoo.ru/863e612

DBOJIIOLANA 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2
31 DBOTIOMHS HYKAPHOT 0 https://m.eds00.ru/863e612
2

OCHOBHBIE JTAIIbI bu6mmoreka [IOK 1.1,1.3,2.1,3.2

SBOJIIOLIMHA https://m.eds00.ru/863e612

PacTUTENHFHOTO MHPA. 2
39 [IpakTuueckas pabora 05

«H3yuenune

0CcO0eHHOCTEN

CTPOEHHUS pACTEHUN

Pa3HBIX OTJICIIOBY

OCHOBHBIE 3TaIbl bubnuorexa TIOK
33 BOJTIOLUH 0 https://m.eds00.ru/863e612

KUBOTHOTO MHUpa 2
34 OBOJIOLHS 05 bu6mmoreka [IOK

KUBOTHBIX. ' https://m.edsoo.ru/863e612
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[IpakTrueckas pabora
«3yuenune
0COOEHHOCTEH
CTPOCHHS
ITO3BOHOYHBIX
YKUBOTHBIX)

PaszButue )xu3Hu HA

bubmuoreka [JOK
https://m.eds00.ru/863e612

35 3emiie 1o 3paM U

nepruoiamMm 2

Maccogsie bubnmoreka [JOK
36 BBIMUPaHUS — https://m.edsoo0.ru/863e612

SKOJIOTUYECKHUE 2

KPH3HCHI IPOIILIOrO

CoBpemMeHHBIN bu6mmorekxa [IOK 1.1,1.3,2.1,3.2
37 9KOJOTHYECKHI https://m.eds00.ru/863e612

KPH3HC, ero 2

0COOEHHOCTH

CoBpemenHas bu6mmoreka [IOK 1.1,1.3,2.1,3.2
38 cHcTeMa https://m.edso0.ru/863e612

OpPraHUYECKOTO MUPA 2

OCHOBHBIC bubnmoreka [JOK 1.1,1.3,2.1,3.2
39 CHCTEeMATHUCCKIE https://m.eds00.ru/863e612

IPYTITBI OPTaHU3MOB 2
40 AHTPOIOJIOTHS — 1.1,1.3,2.1,3.2

HayKa O YeTIOBEKe
41 PazButne 1.1,1.3,2.1,3.2

MpEICTaBICHUM O
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MIPOUCXOKICHUU

YeJIoBeKa
Mecto uenoBeka B bubmuorexka [JOK 1.1,1.3,2.1,3.2
cucTeme https://m.edsoo.ru/863e612
OpraHU9EeCKOT0 MHPA. 2
JlaGoparopHast
42 pabora «M3yuenue 0.5
0COOCHHOCTEHN
CTPOCHUSI CKelleTa
YeJI0BEKa, CBSI3aHHbBIX
C MPSIMOXOKICHHEM)
bubmuoreka [JOK 1.1,1.3,2.1,3.2
43 JBrKyIIHE CHTBI 0 https://m.eds00.ru/863e612
AHTPOTIOreHe3a 2
CooTtHomieHue bubnunoreka [JOK 1.1,1.3,2.1,3.2
OMOJIOTUYECKUX U https://m.edso0.ru/863e612
44 COITMATBHBIX 0 2
(bakTopoB B
aHTPOIIOTeHEe3e
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
45 OcHoBHBIC CTATHH 0 https://m.edso0.ru/863e612
aHTpOITOTeHEe3a 2
bubmuorexa [JOK 1.1,1.3,2.1,3.2
46 [Maneoreneryka n 0 https://m.edso0.ru/863e612
MaJIeoOreHOMHUKA 2
47 OBosronus 0 bubnuorexa [IOK 1.1,1.3,2.1,3.2

COBPEMCHHOT'O

https://m.eds00.ru/863e612
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yeJoBeKa 2

UYenoBeuyeckue packl. 1.1,1.3,2.1,3.2

[IpakTrueckas pabora
48 «M3ydenune 0.5

DKOIOTHYECKUX

aJanTannil YeI0BeKay

MeskIHCIUILTHHADHBI bubnmoreka [JOK 1.1,1.3,2.1,3.2
49 & METOXBI https://m.edso0.ru/863e612

AHTPOMOJIOTUH 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2

50 3apoxeHue u https://m.eds00.ru/863e612

pa3BUTHE IKOJIOTUN 2

MeToabI KOJIOTHH. bu6mmorekxa [IOK 1.1,1.3,2.1,3.2

JlaboparopHast https://m.edso0.ru/863e612
51 pabora «3yuenue 05 2

METOIIOB

9KOJIOTHYECKHX

HUCCIIeJOBAHMIN)

3HAuCHIE bu6mmorexa [{OK 1.1,1.3,2.1,3.2
52 S —— 0 https://m.edso0.ru/863e612

3HAHUH I YET0BEKA 2

bubmuorexa [JOK 1.1,1.3,2.1,3.2

53 OKOOTUIECKHe 0 https://m.eds00.ru/863e612

(bakTopsI 2
54 AGHOTIUECKHE 05 but6mmoreka [IOK 1.1,1.3,2.1,3.2
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(dhakTopsl. CBeT Kak
JKOJIOTMYECKHUN
dbaxrop.
JlaGoparopHas
pabota «BrisiBncHHE
MIPUCTIOCOOTICHMI
OpPTraHUu3MOB K
BJIMSIHUIO CBETa

https://m.edso00.ru/863e612

2

55

AbGuotnueckue
(hakTopsI.
Temneparypa Kak
3KOJIOTUYECKUI
dbaxrop.
JIaGopaTtopHas
pabora «BrisiBieHue
pucrocoOIeHu i
OpPraHU3MOB K
BIIMSTHUIO
TeMIepaTypbi»

0.5

56

AOHOTHYECKHE
(dakTopsl. BiaxxHOCTH
KakK YKOJIOTHUYECKUI
¢axTop.
JlaGoparopHas
pabota
«AHaTOMHYECKHUE
0COOEHHOCTH
pacTeHHId U3 Pa3HBIX
MECT OOMTAHUI»

0.5

1.1,1.3,2.1,3.2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

bu6mmoreka [JOK 1.1,1.3,2.1,3.2
57 Cpeznpr obuTanus https://m.edso0.ru/863e612
OpPraHu3MOB 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
58 Buonorneckue https://m.eds00.ru/863e612
PUTMBI 2
bubmuoreka [JOK 1.1,1.3,2.1,3.2
59 JKusHennvle hopmbl https://m.eds00.ru/863e612
OpPraHu3MOB 2
bubmuoreka [JOK
60 buornyeckne https://m.eds00.ru/863e612
(bakTopbl 2
3HavyeHue bubmuoreka [JOK
OMOTHYECKHX https://m.edso0.ru/863e612
61 B3anMMOJIENCTBUHN IS 2
CYIIICCTBOBAHHSI
OpPTraHHU3MOB B cpeJie
obuTanus
TS T — bubnmnoreka [JOK 1.1,1.3,2.1,3.2
62 XApAKTEPUCTHKA https://m.edso0.ru/863e612
TOMYJISIIIAN 2
OCHOBHBIE bu6mmorexa [{OK 1.1,1.3,2.1,3.2
IMOKa3aTen https://m.edso0.ru/863e612
63 TTOTTYJISITAH: 2
YHCIIEHHOCTD,

IUIOTHOCTb,
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BO3pacTHas U
M0JIOBAs CTPYKTYypa

OcCHOBHBIE bu6mmoreka [JOK 1.1,1.3,2.1,3.2

HIOKa3aTeNx https://m.edso0.ru/863e612

HOTYJISALIUH: 2
64 POX/1aeMOCTb, 0

IIPUPOCT, TEMII POCTA,

CMEPTHOCTb,

MUTPALTIAH

DKONOrHYecKas bubmuoreka [JOK 1.1,1.3,2.1,3.2
65 CTpyKTYpa 0 https://m.edso0.ru/863e612

TIOITYJISIIAN 2

TluHamuka bubmuoreka [JOK 1.1,1.3,2.1,3.2
66 MOy SIIH 1 68 0 https://m.edso0.ru/863e612

perymsuus 2

Kpussie pocra bub6nuorexa [IOK 1.1,1.3,2.1,3.2
67 YHUCIICHHOCTH 0 https://m.edsoo0.ru/863e612

nonysiiuu. Kpussie 2

BBEDKHUBaHUS

DKoJoru4eckas HuIa bubnuorexa [IOK 1.1,1.3,2.1,3.2

Buja. JlaboparopHas https://m.edso0.ru/863e612
gg | Padoma 05 2

«[Ipucnocobnenus

CEMSIH paCTEHUH K

pacceneHuIo»
69 Bup kak cucrema 0 bubnmoreka [JOK 1.1,1.3,2.1,3.2

TOMYJIALINIA

https://m.eds00.ru/863e612
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2

3aKOHOMEPHOCTH bubmuorexa [JOK 1.1,1.3,2.1,3.2
70 IIOBECHHUS 1 https://m.edso0.ru/863e612

MHTPALM dKUBOTHBIX 2

Co0BIecTBO bu6mmoreka [JOK 1.1,1.3,2.1,3.2
71 OpTaHI3MOB — https://m.eds00.ru/863e612

OHOLIEHO3 2

bubmuoreka [JOK 1.1,1.3,2.1,3.2

72 OkocncTeMa Kak https://m.eds00.ru/863e612

OTKpBITas CHCTEMA 2

Kpyrosopor Bemectn bu6mmoreka [IOK 1.1,1.3,2.1,3.2
73 W TIOTOK SHEPTHH B https://m.eds00.ru/863e612

IKOCHCTEME 2

OCHOBHEIE bu6mmoreka [JOK 1.1,1.3,2.1,3.2
74 IOKA3aTeN! https://m.eds00.ru/863e612

SKOCHCTEMbI 2

bu6mmorexa [{OK 1.1,1.3,2.1,3.2

75 IKOIOrHIecKne https://m.eds00.ru/863e612

ImUupaMu bl Z

N3MeHeHus bubmuorexa [JOK 1.1,1.3,2.1,3.2
76 COOBIIECTE — https://m.eds00.ru/863e612

CYKIIECCUH 2
77 [Tpupoansie bubnuoreka [IOK
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HKOCHUCTEMBI.
DKOoCUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpEN U OKEaHOB

https://m.edso00.ru/863e612

2

[Ipuponubie bubmuoreka [JOK
IKOCHCTEMBI. https://m.edsoo0.ru/863e612
78 DKOCHCTEMBI TYH/IP, 0 2
JIECOB, CTEIEH,
MTyCTBhIHb
bubmuoreka [JOK
79 AHTPOIIOreHHBIC 0 https://m.edsoo0.ru/863e612
9KOCHUCTEMBI 2
YpOOIKOCHCTEMBI. bubmuoreka [JOK 1.1,1.3,2.1,3.2
[TpakTrueckas pabota https://m.edsoo0.ru/863e612
80 «3yuenue n 0.5 2
OIKMCaHUE
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH bu6mmoreka [IOK 1.1,1.3,2.1,3.2
(bopMupoBaHHUs https://m.edso0.ru/863e612
81 OCHOBHHXV ) 0 2
B3aMMOJICHCTBHI
OpPraHHU3MOB B
IKOCHUCTEMaxX
MexaHU3MEI bu6mmorexa [{OK 1.1,1.3,2.1,3.2
BO3JICHCTBUS https://m.edsoo0.ru/863e612
82 3arpsI3HEHUN pa3HbIX 0 2
THUIIOB Ha

CyOOpraHu3MeHHOM,
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OpPraHnu3MCcHHOM,
MOMmyJIAUOHHOM 1

HKOCUCTEMHOM

YPOBHSIX

Brochepa — bubmuoreka [JOK 1.1,1.3,2.1,3.2
83 obmerTaneTapHas https://m.edso0.ru/863e612

oboitouka 3emin 2

Vyenue B. 1. bubmuoreka [JOK 1.1,1.3,2.1,3.2
84 BepHAICKOT0 0 https://m.edso0.ru/863e612

ounochepe 2

3aKOHOMEPHOCTH bubnuorexa LIOK
85 CYIIECTROBAHHS https://m.edsoo.ru/863e612

6rocheps! 2

Kpyrosopotst bubnuorexa [JOK
36 BEIICCTB U https://m.edso0.ru/863e612

OMOrCOXMMUYCCKHUE 2

IIUKJTBI

30HaJIBLHOCTH bubnuoteka [JOK
g7 ounochepsl. https://m.edso0.ru/863e612

OcHOBHBIE OMOMBI 2

CYIIN

bubmuorexa [JOK 1.1,1.3,2.1,3.2

gg | CTOHYMBOCTE https://m.eds00.ru/863e612

ounocheps 2
89 DKOJIOTUYECKHUE 1.1,1.3,2.1,32

KpU3UCBI U UX
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IIPHUYHHBI

Boszeiicranae bubmuoreka [JOK 1.1,1.3,2.1,3.2
90 qeTOBeKA Ha https://m.edso0.ru/863e612

ounochepy 2

AHTpPOIIOreHHOE bubmuoreka [JOK 1.1,1.3,2.1,3.2
o1 BO3JICHCTBUE Ha https://m.edso0.ru/863e612

pacTUTENBHBIN U 2

YKUBOTHBIN MHP

bubmuoreka [JOK 1.1,1.3,2.1,32
92 OxpaHa IPUpPOIBI https://m.edsoo0.ru/863e612
2

OCHOBHBIE TPUHITUTIBI bu6mmoreka [IOK 1.1,1.3,2.1,3.2

YCTOHYUBOTO https://m.edsoo0.ru/863e612
93 pa3BHUTHUS 2

YeJI0BEUECTBA U

TIPUPOIBI

PammonansHOe bu6mmoreka [IOK 1.1,1.3,2.1,3.2

MPUPOIOTIONIE30BAHHE https://m.edsoo0.ru/863e612
94 Y COXpaHCHUE 2

OMOJIOTUYECKOTO

pazHooOpasus 3eminu

O06o06meHue 1Mo TeMe
95 «MUKpPOIBOTIOLHUS U

€€ pe3yIbTaThI»

O06001meHne o Teme
96 «Makpo3BoJtonus u

€€ pe3yIbTaThI»
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97

O0001eHe IO TEME
«IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emiey

1.1,1.3,2.1,3.2

98

O0001IeHE IO TEME
«IIpoucxoxeHue
YyeJIoBeKa —
AHTPOTIOTEHE3»

1.1,1.3,2.1,3.2

99

O00011IeHIE 10 TEME
«DKOIIOTHs — HayKa O
B3aMMOOTHOIIIEHUAX
OpPTraHUu3MOB»

100

O00011IeHIE 10 TEME
«Opranusmsl 1 cpeia
oOuTaHUI»

101

O06o06meHue 1Mo TeMe
«DKO0J0THs BUIOB U
MTOMYJISALUI»

102

O06o001eHue Mo TeMe
«buocdepa —
rio0ambpHas
9KOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJBLHOMN ITPOTPAMMBI CPEJHETO
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHNsl K PeAMETHBIM pe3yJIbTATAM OCBOCHHSA
OCHOBHOM 00pa30BaTe/ibHOI MIPOrpaMMBbI CpPeIHEro 0611ero
o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJU OWOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYUYHON KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUH KU3HEHHO BAYKHBIX COLIMAIbHO-3TUYECKHX, IKOHOMUYECKHX,
HKOJIOTMUYECKUX MPOOJIeM YeIOBEUeCTBa, a TAK)KE B PEIICHUU BOIIPOCOB
paIoOHAIBHOTO MIPUPOIONIOIB30BaHus, B (POPMUPOBAHUN [IEHHOCTHOTO
OTHOILICHUS K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUMCKUX U

3apyOeKHBIX YIEHBIX — OHOJIOTOB B pa3BUTHE OHOJIOTUU

Brnanenwe cucremMod 3HaHMH 00 OCHOBHBIX METOJaX HAay4yHOTO
MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTMYECKUX HMCCIEAOBAHUSIX JKUBBIX
00BEKTOB M 3KOcHCTeM (OIHCaHHE, HW3MEpPEHHE, IPOBEICHUE
HaOMro/IeHu#); croco0aMu BBISIBJICHUST W OILIGHKH aHTPOIOTE€HHBIX
W3MEHEHUH B PUPOJE.

YMeHHue BBIIBUTaTh THIIOTE3bI, MPOBEPATH MX SKCIIEPUMEHTATbHBIMU
cpenctBaMu, (opmynHpys 1eldb HCCIENOBaHUs, AaHATU3UPOBATH
MOJTyYEHHBIC PE3YJILTATHI U JACTIATh BHIBOJIBL.

BhIsSBIICHHE 3aBUCHMOCTH MEXIY HCCICIyeMBIMH BEIIMYUHAMH,
00BsICHEHUE MOTYYCHHBIX PE3YNIbTaTOB U (OPMYITHUPOBAHNE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYUHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHMX 3HaHMM, KOTopas
BKJIIOYAET: OCHOBOTMOJAraromue OMOJOrHYeCKUe TEPMUHBI U MOHATHUS
(’KU3Hb, KJI€TKa, TKaHb, OpraH, OPraHu3M, BUJI, OMYJIALNS, SKOCUCTEMA,
ouoreHo03, buochepa; MeTaboInu3M, TOMEOCTa3, KIETOUHBI UMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMEpPBI, AUCKPETHOCTb, CAMOPETYJISALUS,
CaMOBOCITPOU3BE/ICHUE, HaCJIe/ICTBEHHOCTD, W3MEHYMBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue treopun: kiaerounas teopus T. IlIsanna, M. Illneiinena,
P. BupxoBa; kioHanbHO-celeKTUBHOro nMMyHnurera I1. Opnux, N.H.
MeuHukoBa, XpOMOCOMHasi Teopusl HacieactBeHHoOcTH T. MopraHna,
3aKOH 3apojpiiieBoro cxoactBa K. bapa, sBosmonmonHas

teopusa Y. JlapBuHA, CHUHTETHYECKAas TEOpHUs DBOJIOLUUH, TEOPUS




antporniorenesa Y. Jlapsuna; Teopus OuoreoueHoza B.H. Cykauépa;
yuenre H.W. BaBuioBa 0 meHTpax MHOrooOpas3us U MPOUCXOXKICHUS
KylIbTYpHbIX pacTeHuii, yudenue A.H. CepepuoBa o0 myTIx u
HaIpaBJIeHUsAX dBoJOIMH, yaeHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3Us MOTOMKOB MIEPBOIO MOKOJICHUS, PACIICTIIICHUS
MPU3HAKOB, HE3ABUCUMOI'0 HACIEIOBAaHUS IpU3HAKoB I'. Menuens;
CLEIUIEHHOTO HAaCJEI0BaHUS INPU3HAKOB U HAPYLIEHMS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTMUECKHUX PSJIOB B HACJIEICTBEHHOM
m3meHunBoct H.M. BaBunoBa; reHermyeckoro pasHoBecust JIx.
Xapmu u B. BaiinbGepra; 3apoapimeBoro cxoictsa K.  boapa;
ounorenernyeckuii 3akoH J. ['ekkens, ©. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma 0. JIubuxa, sKonornueckoil nmupamuibl 4uced,
OMOMacChl M DHEPTHUH);

runote3bl (koanepBaTHo A.M. Onapuua, nmepBuuHOro OyiboHa JIK.

Xomnneitna, mukpochep C. @okca, pudbozuma T. Hek)

YmMmenue peiuartb ITOMCKOBLIC OHOIOTHYECKHE 3aJa4, BBIABIIATH
MMPUINHHO-CIICACTBCHHLIC CBsA3HU MCKIY HCCIICAYCMbIMHA
OMOJIOTMYECKUMU O6’beKTaMI/I, nponeccamMn M SABJICHUAMH,; [OCJIATH
BBIBOJIbI U IPOTHO3BI HA OCHOBAHUH MTOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJIATHL TCHOTUIIMYCCKHUEC CXEMbI CKPCIIMBAHUSA U1 pa3HbIX TUIIOB
HACJICOJOBaHUA MMPHU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCEMbI IIEPEHOCA

BCHICCTB U SHEPI'UU B SKOCUCTCMAX (I_ICHI/I IMHUTaHWA, IIUIICBBIC CCTI/I)

YMeHue ycraHaBIuBaTh B3aUMOCBSI3U MEX/1y CTPOCHHEM U QYHKIUSIMHU:
OpraHOMOB, KJIETOK Pa3HbIX TKaHEH, OPraHaMHU U CUCTEMaMU OpPIaHOB
y pacTeHuH, )KUBOTHBIX M YEJIOBEKa; MEX]ly 3TallaMu 0OMeHa BEIIECTB;
JTanaMy KJIETOYHOTO LHKJIA M JKU3HEHHBIX LHKIOB OpPraHU3MOB;
sTanamMu 3MOPHOHAJIBHOTO Pa3BUTHS; TE€HOTUIOM U (DEHOTHUIIOM,
deHoTHIOM U paKTOpaMu Cpeabl OOMTaHMS; MPOLECCaMH HBOJIOLHH;
JBIKYIIMMH CHJIAMH aHTPOIIOI€HE3da; KOMIIOHEHTAMH  pa3lIMYHBIX
HKOCUCTEM U MPUCIIOCOOJNICHUSAMHU K HUM

OpraHu3sMoB

YMeHue BBIICNATh CYIECTBEHHBIC IPU3HAKHU:

CTPOEHHS BHPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT; OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B, SKOCUCTEM H
O6rocdepbl; CTPOSHUST OPTAaHOB U CHCTEM OPTaHOB PACTEHUH, )KUBOTHBIX,
YeJI0BeKa; MPOIIECCOB JKU3HEIACITEIbHOCTH, MTPOTEKAIOIINX

B OpraHu3smax paCTeHHﬁ, KHUBOTHBIX H 4YCJIOBCKA, OHOJIOTUYECKUX




nporieccoB: oOMeHa BemecTB  (MeTabonu3M), HHPOpPMAUM U
NPEBpAICHHUs SHEPTUH, OPOXKEHUS, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUIIOB THUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, 5SMOpuoreHesa, NOCTAMOPHOHAJIBHOIO  pPa3BUTHS,
pPasMHOXEHHUS, UHIAUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOMJIM3MPYIOIIEro, JBHXKYLIETO U pa3pbIBaroOLIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOI0 M CHUMIATPUYECKOro
BUI000Pa30BaHus; BIMSAHUA JBHXKYIIUX CHJI 3BOJIIOLIMM HA FeHO(QOH]
HOMYJSIUK;, MPHUCIIOCOOICHHOCTH OpraHU3MOB K cpeae oOHuTaHus,
YyepeZ0BaHUs HAIpPaBICHUN HBOJIIOLMM; KPYrOBOpOTa BEILECTB U

IMOTOKAa S3HEPIrMU B 3KOCUCTEMAX

ChopMupOBaHHOCTh YMEHMSI BBIACIATh CYILIECTBEHHbIE NPU3HAKU
BUPYCOB, KJETOK IPOKapHOT W JSyKapuoT; OJHOKJIETOYHbIX H
MHOT'OKJIETOYHBIX OpPIaHU3MOB, BHJIOB, OMOI€OIIEHO30B U 3KOCHCTEM;
0COOEHHOCTH MpoLecCOB 0OMEHa BELIECTB U MPEBPALICHUs YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M SHEPreTUYecKoro OOMEeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPEHUS, pa3BUTUA U
PasMHOXKEHHUS, UHAUBHUYalIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CylIeCTBOBaHHE, €CTECTBEHHOIO 0TOOpa, BUJ000pa3oBaHus,
MPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOWUTaHus, BIUSHHS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUH B 3KOCHCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILIECTB U IPEBPALICHUS YHEPTUU B

ounochepe

YMeHne uCnoib30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OMOJIOTHUECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISl JOKA3aTeJbCTBA POJCTBA OPIraHU3MOB
Pa3HBIX CHCTEMATUYECKUX TPYII; B3aUMOCBSI3U OPTaHU3MOB U CPEIbI
o0WTaHUs; €IUHCTBA YEJIOBEYECKHX pac; HEOOXOIMMOCTH 30POBOIO
o0pa3a KU3HU, COXpAaHEHHS Pa3HOOOpas3usi BUJOB M JKOCHUCTEM Kak
YCIIOBHSI COCYIIECTBOBAHUSA MPUPOILI U

YEJI0BCUYCCTBaA

YMeHue KpUTUYECKH OIeHUBaTh HWH(OpPMALHUI0 OHOJIOTHYECKOTO
COJIEpXaHUs; MHTEPIPETUPOBATH ATHUUYECKUE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHN B~ OWOIIOTMM,  MEOUIMHE,  OMOTEXHOJIOTHH;
paccMaTpuBaTh r700anbHbIE IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IO3UN IO




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 31eMEHT COAePKAHMS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YYCHHUE

11

CoBpeMeHHass OWOJOTHSI — KOMIUIGKCHAas Hayka. DBHOJOrMYecKue HayKu u
u3ydaemble MMH TpoOieMbl. DyHIaMeHTAIbHbIC, MPUKIATHBIE M ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOUH
KapTuHbl Mupa. [Ipodeccun, cBA3aHHBIE ¢ OHWONOTHEH. 3HAYCHHWE OWOJIOTHH B
MPAKTUYECKON JICATCIILHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIHCTBE,

IIPOMBIIIJIICHHOCTH, OXpPAaHC IIPUPOIbI

12

JXKuBble cucTembl Kak mpeaMmer uzydeHus ouonorun. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEIOCTHOCTh, CIOXHOCTh U
YIIOPSITIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMoOopraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHHU3alMH >KUBBIX CHUCTEM: MOJEKYISPHBIA, KJICTOYHBIA, TKAHEBBIMH,
OpraHU3MeHHBIH, MOMYJISIIUOHHO-BUIOBOM, 9KOCUCTEMHBIN
(buoreonieHoTuueckuii), OmocdepHsiii. I[Iporeccel, MPOUCXOIAINE B KUBBIX
cucremax. OCHOBHBIC NMPU3HAKH XKUBOTO. JKHM3HB Kak (opma CymecTBOBaHUS

MaTCpun

13

Meroasl Oumonornueckoid Hayku. HaOmromeHue, wu3MepeHHE, DKCIIEPUMEHT,
cucrteMatusanus, MeraaHanu3. I[loHsTHe O 3aBUCUMOM M HE3aBUCUMOU
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHoBKa M mpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonarue BBIOOpKM U €€ m0CTOBEpHOCTH. Pazbpoc B
Ounonorndyeckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOTYYEHHBIX pPE3yIbTaTOB.
[IpyuunHBl MCKaXKeHUsI pEe3yNbTaTOB SKcnepuMmeHTa. [loHsATHE cTaTHCTUYECKOTro

TECTa

Knerka kak Omoyiornueckas cucrema

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IMHHIA XKUBOTO. MICTOPUS OTKPHITHS
kinetkd. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[Ineiinen, P. Bupxos). OcHOBHBIE MTOJIOKEHHSI COBPEMEHHON KJIIETOUHON TEOPHH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHON OMOJIOrMH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHIantbHoe

HEeHTpUu(yrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XHUMHYECKU COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPOdJIEMEHThI. Bona u

e€ poJb Kak pacTBOPUTENs, peareHTa, y4yacTHEe B CTPYKTYPUPOBAHUU KIIETKH,




TETUIOPETyIAUN. MUHepanbHbIe BELeCTBA KJIETKHU, X OMOJIOTnYecKas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIM COCTaB  OEIJIKOB.
CtpykTypbl 6eskoBOI MosiekyJbl. [lepBuunas cTpykTypa Oelnka, menTuiHas CBA3b.
Bropuunas, TpeTuuHas, d4eTBepTUUHAs CTPYKTypbl. JleHarypanus. CBoiicTBa
6enxoB. Knaccugukanus 6enxo. buonornueckue GyHKIIUN OSIKOB.

VYrneBoabl. MoHocaxapuapl, AUCAXapujibl, OJMrOcaxapuibl U IMOJIMCAXAPUJIBI.
OO0muit mnaH cTpoeHUuss U (PU3MKO-XMMHUYECKHME CBOMCTBA  YIJICBOJOB.
buonoruueckue GyHKIIUU YIIIEBOAOB.

Jlumunel. TuapodumibHO-ruApodoOHBIE cBolicTBa. Kiaccudukanus THITHIOB.
Tpurnuuepunsi, dochomunuabl, BOCKH, crepouabl. buomorndeckue QyHKINU
munuaoB. O0mue cBoicTBa OUONIOTHUECKUX MEMOpPaH — TEKy4eCTh, CHOCOOHOCTh
K CaM03aMbIKaHUIO, TTOJTYIIPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun xommiemenTapaoctu. [Ipasuno Yapradgda. Ctpykrypa
JIHK — nBoitHas cniupanb. Mectonaxoxaenue u ouonorndeckue pynkuuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (DYHKLIUU B
kietke. CexkBennposanue [JHK.

CrpykTypHas Ouojorus: OHOXUMHUYECKHE M OHO(U3MYECKHE HCCIeTOBAHUS

COCTaBa U NMPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYIT

2.3

Tunsl  kieTok: dSykapuoTHueckas M Ipokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckoi kietku. Krnetounass cTteHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOEHUsi TreTepoTpoPHON U aBTOTPOPHOU NPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre U (PyHKIIMOHHUpPOBAHHME SyKapHOTHUECKOM kieTku. Ilnma3zmarmueckas
MeMOpaHa (turazmanemMma). CTpyKTypa Iia3MaTudeckoi MmemOpansl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTHYecKyrd MeMmOpaHy: maccuBHbIN  (auddysus,
obneruénHas udQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN aKTHUBHBIN
tpancnopt). [Tonynponuniaemocts MeMOpaHnsl. PaboTa HaTpHii-kaaueBoro Hacoca.
OHJ0UNTO3: MTUHOLUTO3, (paronnto3. Jk3ouuTto3. Kinerounas crenka. CTpykTypa
1 QYHKIUU KIETOYHON CTEHKH pacTeHUH, rpruOoB.

Hutommaszma. Iluto3omns. Ilutockener. JIBuxkeHune 1uTomina3mbl. OpraHouibl
kiIeTku. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DJHJOIUIa3MaTUdecKas CeTb
(BIIC), ammapat 'onbakH, TU30COMBI, UX CTpoeHHE W (PyHKIMU. B3aumMocBs3hb
OJTHOMEMOpaHHBIX OpPraHOMJIOB KiIeTKU. CTpOoeHHEe T'PaHyJIIPHOIO PETHKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkwii




(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUS
anmnaparta ['onpmku. TpaHcmopT BellecTB B Ki€TKE. Bakyoiaum pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU/bI KJIIETKU: MUTOXOHAPUH, TUIACTUBL.

Crpoenne u (pyHKIMM MUTOXOHJpUN M TulacTu. llepBuuHBIE, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApuUOT.  XJIOPOILIACTHI,
XPOMOIUTACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUN.

HememOpannsie opraHougsl kietku CrpoeHne M (QyHKIHMH HeMeMOPaHHBIX
opraHouioB KjeTku. PubGocombl. MukpodunameHTsl. MplllieUHbIE KIETKH.
Mukpotpy6ouku. Kierounslii mentp. CTpoeHHWE W JBHKCHHUE J>XTYTHKOB U
pecunyek. MUKpoTpyOouKu 1uTommia3mel. LleHTpuos.

SAnpo. Obonouka spa, XpOMAaTHH, KapuoOIUIa3Ma, SAPBIIIKA, MUX CTPOCHUE H
¢bynkuuu. SnepHbiii OenmkoBbIi MaTpukc. IIpocTpaHcTBEeHHOE pacroioKeHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3SYKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISILIMSL U JTUCCUMHIISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. DJHepreTuyeckoe obOecreueHne KIeTKu: npeBpamienne ATO B
oOMeHHBIX Tpoueccax. DepMEeHTATUBHBIM XapakTep peaklHil KJIETOYHOTO
Merabonm3ma. DEpMEeHTHI, UX CTPOEHUE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTAHMUECKUX KaTaln3aTopoB. benku-
aKTUBATOPbl U OENKH-UHTHOUTOPHI. 3aBHUCUMOCTH CKOPOCTH (epMEHTAaTHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruuHbIil cUHTE3 oOpraHMyeckux BemecTB B Kietke. dorocunre3. Poiub
XJIOpOIIacTOB B mporecce (QorocuHTe3a. CpetoBas u  TeMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue paznuYHBIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuu, >KeIe300aKTepuHr, CepoOaKTEPUH, BOJOPOIHBIC OaKTepUU. 3HAUYEHUE
XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Bumer Oposkenus. I[IponykTel OpokeHUs H UX
UCIOJIb30BAaHNUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obmeHa. [loAroToBUTETHHBIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHNE TIFOKO3BI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHApPWN B
mpoleccax OMOIOTYECKOT0 OKHCJICHHUS. [uknuyeckue peaxIum.

OxucnurensHoe ¢ochopunupoBanue. Ilpeumymiectsa aspobHOro mytu oOMeHa




BEILIECTB TiepeT aHadpoOHBIM. D()PEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peakuuu matpuyHoro cuHTe3a. [IpMHIUI KOMIIJIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO cUHTe3a. Peanu3anus HacnencTBeHHON nHpopManuu. ['eHeTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Martpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHIILIUU: KOMIIJIEMEHTapHOCTh, aHTUIAPAIIIETBHOCTh, aCHMMETPHYHOCTb.
Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOkucioT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranu3anus reHoMa y IpOKapruoT U SYKapHOT. Perynsius akTHBHOCTH T'€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymnsmus oOMeHHBIX
mporeccoB B kietke. KieTounslit romeocTas.

Bupycesl — HekierouHbsle (OpPMBI JKHU3HH M OoONMraTHele napasutbl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHsie 3a0oneBanusi 4enoBeka, XUBOTHBIX, pactenmii. CIINJ, COVID-19,

COIIMAJIbBHBIC U MCAULITMHCKHC HpO6HCMLI

2.6

Kierounsrii 1iuki, ero nepuoasl u peryisiius. Marepdaza u Muto3. OcoOCHHOCTH
MPOIECCOB, MpoTeKaromux B wuHTepdasze. IloaroroBka KIETKH K IENICHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKUI ), CHHTETUYECKUIN U TOCTCUHTETUUECKUIN
(MpeMUTOTUYECKUI) TIEPHOIbI UHTEP(a3bI.

Matpuunslii cunre3 [IHK — pemnukanma. Ilpunnuner penmukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0oOp KIETKH — KapuoTum. JIUIUIoOuaHbIl wu
TarIoONHbIM  Habopbl XpoMocoM. ['omonoruynbie Xpomocombl. I[lomoBwie
XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaJuu MHUTO3a M MPOUCXOJSAIINE B HUX IPOIIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutoTHdeckoro nukia kinetku. [Iporpammupyemast kaeTouHast THOENb
— amomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJoru4ecKasi CuctTema

3.1

OOHOKJIETOYHEIE, KOJOHHAJIbHEIE, MHOTOKJIETOYHEIE OpraHu3Mbl H
MHOTOTKAHEBBIC OpFaHI/ISMBI.

@opMbl pa3MHOKEHUS OPTraHMU3MOB: Oecriofioe (BKIIOYas BETeTaTUBHOE) U
moysoBoe. Buasl Oecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISALUSA,
(dhparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxenue. [lonoBbie kneTku, uiau raMmetsl. Meito3. Ctaauu meiiosa.

[ToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cmpici Meitosza




1 TI0JIOBOTO Ipolecca. Melo3 U €ro MecTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpiueBoe passutue. I'amerorene3 y KUBOTHBIX. [1onoBBIE XKeye3sl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieToK. CrepmaroreHes UM OOTEHE3.
CrpoeHue monoBbIX KiIeTOK. OIUIOAOTBOPEHHE U SMOpPUOHAIBHOE DPAa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayansHoe pa3BuTHE OpraHu3MoB (oHToreHes3). Cramum smOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobienue. Tumbl npodnerns. Ocobennoctu
IOpoOJIeHNsT MIIEKONUTAIOMIMX. 3apOJbILIEBbIe JIUCTKU (racTpyssiuus). 3akiajgka
OpPraHoB M TKaHEH U3 3apoJblIIEBBIX JIUCTKOB. B3aumMHOe BiIusSHHE 4acTel
pa3BUBAIOIIECTOCS 3apojbimia (IMOpUOHATBHAS HMHIYKIWSA). 3aKiajKa IUlaHa
CTPOEHHMSI )KUBOTHOI'O KaK pE3yJIbTaT MEpapXUUYECKUX B3aUMOJCHCTBHUI I€HOB.
BnusiHue Ha SMOpuOHAiIbHOE pPa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYXKarolen
Cpelbl.

Poct u pa3Burue xuBoTHbIX. [locTamMOpruoHansHbIi nepuos. [Ipsmoe u Henpsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAu€HUE NPSIMOrO M HENPSMOro Pa3BUTHS, HX
pacrpocTpaHeHue B Ipupoje. TUMbl pocTa )KUBOTHBIX. DaKTOPHI PEryJIsILIUU pocTa
KHUBOTHBIX U 4enoBeka. CTaauu nocTIMOPHOHAIIBHOIO PAa3BUTUA Y KUBOTHBIX U
yenoBeka. [leprobl OHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHui. ['amerodputr m cmopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue CHop B TIpolecce Meio3a.
I'amerorenes y pactenuii. OIUIOOOTBOPEHHE U Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. /[BoiiHO€E OMI0IOTBOPEHUE Yy IIBETKOBBIX pacTeHHnil. OOpa3zoBaHue u

Pa3BUTHEC CEMCHU. MexaHanu3MBbl PEryadnuu OHTOrCHE3a y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTUA I'CHCTUKU KaK HAYKH. OCHOBHBIC TEHETHYECCKHUE
MOHATUS M CHMBOJBL ['OMOJIOrHYHBIE XpOMOCOMBI,  aJJICJIBHBIC  I'CHBI,

AJIbTCPHATUBHBIC ITPU3HAKHU, JOMHHAHTHBIN U peHeCCHBHLIﬁ MpU3HAK, TOMO3UT'0TA,

32 TETEPO3UT0Ta, YACTAS TUHUSA, THOPUIBI, TeHOTHIT, (DeHOTUTT. OCHOBHBIE ~ METOJBI
TEHETUKH: THOPUIOIOTMUECKHUH, ITUTOJIOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKUIA
Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKOH eTuHO00pa3us
rubpusoB mepBoro mokosieHus. I[IpaBuno nomuHHpoBaHUS. BTopoil 3akoH
Menaenss — 3aKOH pacLICIUIEHHUs MPU3HAKOB. LluTosiornueckue OCHOBBI

33 MOHOTHOPHUIHOTO CKpeIUBaHus. [ MmoTe3a 4ucToTh TaMeT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4yHBIM XapakTep HaciaeqOBaHUS.
Pacuennenue npu3HaKkoB IIPU HENIOJIHOM JOMUHUPOBAHUHU.
Jurnbpunnoe ckpemuBanue. Tperuil 3akoH MeHens — 3aKOH HE3aBUCHMOTO

HacjIeaJOBaHUs IMPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IG OCHOBBI )II/IFI/I6pI/II[HOFO




CKpEUIMBAHMUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CuerieHHOE
HacjeJ0BaHUE TEHOB, HApPYIICHUE CILEIUICHUS MEXIy TIeHaMu. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpoOMOCOMHBIA MEXaHU3M OMNPENEICHHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMeTHhI moJ. I'eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnegoBanue npu3HaKkoB, CLIETUIEHHBIX C TOJIOM.
l'enoTun kak nenocrtHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEWCTBUE
refa. MHOXECTBEHHBIH aieNu3M. B3aumojeicTBUe HeEalIeNbHBIX TI'€HOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

3.4

BzaumoneiicTBre reHOTHIA M Cpeibl IpU (popmupoBaHuy heHoTHna. M3MeHUIMBOCTh
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE NTPU3HAKU. BUbl N3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBECHHAS.

MomudukanonHas  M3MEHYMBOCTb.  Pomb  cpensl B (OPMHPOBAHUU
Moax(UKaMOHHOM n3MeHunBocT. Hopma peakuuu npusHaka. BapuanuoHHsli psin
n BapuauvoHHas kpuBas (B. MHMoranncen). CpolicTBa Moau(UKalMOHHON
M3MEHYHUBOCTH.

I'eHoTHnIMYeckas N3MEHUNBOCTh. CBOMCTBA TEHOTUITNYECKON N3MEHUYNBOCTH. BHibI
TeHOTUIMYECKOM N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatuBHass W3MEHYMBOCTH. Mei03 U TIOJOBOM MpOIECC — OCHOBA
KOMOHWHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATHBHON U3MEHYMBOCTHU B CO3/IaHUU
TeHETHYECKOro pa3HO00pa3us B peienax 0JTHOTO BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUBI MyTalMii: FEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE W MHIYLMPOBAHHbIE MyTallMM. SIepHblE UM LUTOMIa3MATUYECKUE
Mytaruu. CoMaTH4ecKUe U MoJI0oBble MyTanyu. [IpuurHbI BOSHUKHOBEHUST MyTalUN.
MyTtarensl M UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO
mporiecca. 3aKOH TOMOJIOTHYECKUX PSAI0B B HaciencTBeHHoM n3meHunBoctu (H.U.

BagsuoB). BaesnepHas n3MEHYMBOCTh M HACJIEICTBEHHOCTD

3.5

Kapuotun wuenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeKka. MeTonbl  HM3Yy4eHUsT TE€HETUKM  YEJOBEKAa: TI'€HEaJOTHMYeCKHui,
OJIM3HELIOBEIH, LIUTOI€HETUYSCKHUIM, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TEHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKUE, B TOM YHCJIE€ C MOMOIIBIO
[MI[P-ananmu3a. HacneacrBeHHble 3a001eBaHus yenoBeka. [ eHHbIE U XPOMOCOMHBIE
0osne3Hu uenoBeka. bone3HW ¢ HACIENCTBEHHOW MPEIpacloiOKEHHOCTHIO.
3HayeHUe MEIUIIMHCKOW T€HETUKHU B IIPEIOTBPAICHUN

M JICYEHUN TeHETHUECKNX 3a001eBaHul yenoBeka. CTBOJIOBEIE KIECTKH




3.6

JlomecTuKanys U cesekuus. 3apoKACHUE CENeKIMU U JoMecTuKanuu. Ydyenue H.M.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOTO00Opasusi KyJIbTYPHBIX PACTCHHM.
Ponb cenexuuu B co3gaHUU COPTOB paCTEHUN U MOPOJ1 )KUBOTHBIX. CopT, 1Opo/a,
ITaMM. 3aKOH IOMOJIOTMYECKHMX PSIOB B HAacieACTBEHHOM n3MeHuumBoctu H.U.
BaBuioBa, ero 3HaueHue 7151 CENEKUUOHHON PadOTHI.

Metonpl  ceneKMoHHOM  paboThl. MCKycCTBEHHBIM  OTOOp: MacCoBBIM U
VHJIUBUYaIbHBI. Oransl KOMOMHAIIMOHHON CCJICKIIUH. Wcnrerranue
Mpou3BoUTENIed 1O TOTOMCTBY. OTOOp MO TE€HOTHIYy C TOMOINBIO OICHKH
(dbeHoTHa MOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJICKITMOHHONW pa0doThl. PaguaimoHHbIl 1
XAMHYECKH MYyTareHe3 KaKk WCTOYHUK MYyTalluid Yy KYJIbTYPHBIX (opMm
opranu3moB. Vcnosib30BaHME TE€HOMHOIO  pPEJAKTHPOBAHHMS W METOJIOB
pexombunanTHeix JIHK 175 momy4yeHuss ©cXoIHOTO MaTepHaa AJisl CEJIeKIIHH.
[Tonyuenne nonumnonaos. BuytpuBunosas rudpuausanus. binskopoacTBeHHOe
CKpeliuBanue, uiu nHoOpuauHr. HepoacTBeHHOE CKpelrBaHue, Wi ayTOPUIUHT.
I'eteposuc u ero npuuunsel. VMcnonb3oBaHue rereposuca B cenekiuu. Otaanénnas
rudpuauzanus. [Ipeogonenue Oecruionusi MEXBUIOBBIX THOpHIOB. JlocTHKEeHUS

CCIICKIIMN paCTCHI/Iﬁ H ) KUBOTHBIX

3.7

OOBEeKTHI, UCTIONb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKA. TpagulmoHHass OMOTEXHOJIOTHUS:
XJIeOONeUeHNe,  MOJIY4YEHHUE  KHUCIOMOJIOYHBIX  INPOAYKTOB,  BHHOJIENIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOHMOJOTHYECKUX TEXHOJOTUH.
IIpousBoncTBO  Oenka, aMHMHOKUCIOT W BUTaMMHOB.  MckyccTBeHHOE
OIUIOAOTBOpEHNE. PEKOHCTpyKIMs SHWLIEKIETOK W KJIOHMPOBAHHWE JKUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M TeHHas HHXeHepusa. VICKyCCTBEHHBIM CUHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHeIX JIHK. JlocTmkeHuss M MepCreKTUBBI
XpOMOCOMHOM M TE€HHOHM WHXEeHepuu. MeaunuHcKiue OHOTEXHOJIOTHH.

Hcnonp30BaHre CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ne OPraHuIecKoro Mupa

4.1

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
OpraHudeckoro wmwupa. IIpuHIMIBI Ki1accUpUKAMU OpraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHUS M KUHEACSITEIbHOCTH OJIHOKJIETOUYHBIX OPIaHH3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APyrue
npotuctsl. KojoHnanbHble Opranu3msl. J{BHKEHNE OJHOKIETOYHBIX OPIraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, pECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3znpaxxuMocTh y OTHOKJIETOYHBIX OPraHu3MOB. TaKkCUCHI




4.2

MHorokJieTouHbI€ pacTeHHs. B3anMOCBA3b YacTei MHOTOKJIETOYHOTO OPraHU3Ma.
TkaHnu, opraHbl ¥ CUCTEMbI OPTraHOB MHOT'OKJIETOYHOTO Opranu3Ma. Opranusm Kak
enuHoe 1enoe. Tkanu pacteHuil. THUITBI pacTUTENBLHBIX TKaHEH: 00pa3oBaTeNbHAS,
MOKPOBHAsA, TMPOBOJAIIAS, OCHOBHAasA, MEXaHHYECKasl.

OcobeHHOCTH CTpOCHHMS, QYHKIIMI U PACIIOJIOKEHHS TKaHEH B OpraHax pacTCHHM

4.3

BereraTtuBHbIE M r€éHEpaTUBHbBIC OpPTraHbl pacTeHUil. @YHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKeHHE MHOTOKJIETOYHBIX PACTCHUMN: TPOIU3MBI U
Hactuu. llormomenue BOJIBI, YIJIEKUCIONO Ta3a W MHUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepes3 MoBEpPXHOCTH KICTKH.
TpancnopTHele cuctembl pacteHuil. Boiaenenue y pactenuil. 3amura Yy
MHOT'OKJIETOYHBIX pacteHuid. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOU
3amuThl. DUTOHIUIEI.

PazgpaxxumocTs u perymsiuus y opranu3smMoB. PazgpaxumocTs U peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocroBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJICTOYHbIC ~ JKUBOTHBIC. B3auMOCBs3b  4acTeid  MHOTOKJIETOYHOTO
opranusMa. TkaHH, OpraHbl ¥ CHCTEMbI OPTaHOB MHOTOKJIECTOYHOTO OpPraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocta3. TkaHu )KMBOTHBIX W YeloBeKa. THIBI
JKUBOTHBIX TKaHEH: OIIUTC/IMAJIbHAdA, COCAWHUTCIIbHASA, MBbIINICYHAA, HCPBHAA.
OcobenHocTH CTpoeHMs, (DYHKIIMH U pacloNoKEHUs TKaHEed B oOpraHax

JKHUBOTHBIX U YCJIOBEKaA

4.6

Oprasbl U CUCTEMBI OPTraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHMI ckeneT. CTpO€HHE W TUIBl COEIUHEHHS
KOCTEH.

JIBM>KeHne MHOTOKJIETOUHBIX JKUBOTHBIX. IluTanue kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. [IpixaHue xUBOTHBIX. KokHOe npixanue. XKabepHoe u
JIErOYHOE JbIXaHUE.

JpIxaHue TMO3BOHOYHBIX J>KMBOTHBIX. OBOJIOIMOHHOE YCIOXKHEHHE CTPOECHUSA
JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTeMa 4elioBeka. MexaHu3m
BEHTWJSILIMM JIETKUX y NOTUL KW MIEKONUTAONMX. TpaHCHOpT BELIECTB Yy
opranu3moB. TpaHCHOPT BeUIECTB Yy >KUBOTHBIX. KpoBeHocHas cucrtemMa u eé
OpraHbl. KpoBeHocHass  cuctema  MO3BOHOYHBIX  SKMBOTHBIX. Kpyru
KpoBOOOpamieHusi. JBOJIONHUOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHue y opraHu3sMoB. BeineneHue y
*KUBOTHBIX. COKpaTUTeNbHbIE BaKyoinu. Opranbl BeiiesneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIBHON cucTeMamMu. BrpineleHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lOKpoBBI W HX

IIPOU3BOJIHBIE.




PaznpaxkxuMocTh U peryisust y opraHu3MoB. Pa3apakuMoCTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BENIECTBA U UX 3HAYEHHUE.

HepBHas cucreMa u pediekTopHas peryisius Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBnas cuctema u e€ oTaenbl. JBONIOIMOHHOE YCIOXKHEHHE CTPOSHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB M mporpamm s dddexTuBHONW (DYHKIIMOHATBHON
AHHOTallMd  TEHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA

OpraHI/IBM YCJIOBCKA U €ro 310pOBLE

5.1

Opransl ¥ cUCTEMBI OPraHOB 4yennoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedpriexc u pedexropHas ayra. besycinoBHbie 1 yClIOBHBIE pedIICKCHI.
I'ymopanbHas perynauus W SHIOKPHHHAs CUCTEMA JXMBOTHBIX M 4EJIOBEKa.
Xenespl SHIOKPUHHOM CHCTEMBI M HUX TOPMOHBIL. JlelicTBUE€ TOPMOHOB.
B3anMocBs3p HEpBHOW M SHIOKPHUHHOH cucTeM. [ umnortanamo-runodusapHas

cucrtema. Pedexc u peduiekropnas nyra. besycnoBHbIe U YCIOBHBIE pPeQIIEKChI

5.2

3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cucrtema uenoBeka. KietouHsiii u
TYMOPJIBHBIA MMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CrienuprIecKuii
UMMYyHHUTET. Teopusi KIIOHaJbHO-ceNeKTUBHOrO uMMyHurtera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocmanuTenbHble OTBEThl OpraHU3MOB. Poib

BpO)K,[[éHHOl"O HUMMYHUTETA B Pa3BUTUN CUCTCMHBIX 3a00J1CBaHMIMA

5.3

KpOBeHOCHaH cuCTeMa U €€ OpTraHBbI. Cepz[ue, KPOBCHOCHBIC COCYAbI U KpPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ peryssuus

5.4

Jbixanue yenoBeka. Auddysus razoB yepe3 NOBEpXHOCTb KIETKHU. JlpIXxaTeiabHas
cucremMa 4esjoBeka. /J[pIxarenbHas  NOBEPXHOCTb.  Perymsamust — AbIXxaHus.

JIpixarenpHble 00BEMBI

5.5

[InmeBapurenbHas cuctema denoBeka. OTHenbl MUIEBAPUTEIBHOTO TpPAKTA.
[InmeBapurensHble  Kene3bl.  BHYTPUNOIOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBApECHUE

5.6

[ToxkpoBbl n ux mnpousBogHble. Opransl BbaeneHus. [loukn. CtpoeHue wu
¢byHKMOHUpOoBaHKue HedpoHa. DuIIbTpalys, cekpenuss 1 oOpaTHOE BCachbIBaHHE

KaK MEXaHU3Mbl pabOThl OpraHoB BblieneHus. OOpa3oBaHHe MOUYH y YEJIOBEKa

5.7

HBI/I)KGHI/IG YJeJloOBeKa: MbImeyHas cucrema. CKelleTHBIE MBIIINObLI U HUX pa60Ta.

CtpoeHue ¥ TUIIbI COCTMHEHUS KOCTE!

Teopus sBonronnu. Pa3BuTtue )xu3Hu Ha 3emiie

6.1

OpomonmonHass  teopuss Y. JlapunHa.  IIpenmnocbulku  BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hb 1 Hay4dHas aestenabHocTh Y. JlapBuHa.




JiBmoxymue cuiibl 3Boitonuu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pPa3sMHOXEHHsI OpPraHW3MOB, HACJIEJICTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne curTeTHdeckoir Teopun 3Bomtoiuu (CTD). HelitpansHas Teopus
sBostorui. CoBpeMeHHasi 3BOJIIOLMOHHAs OMOJIOrus. 3HauY€HUE HBOJOLMOHHON

TEOpUHU B OPMUPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPa

6.2

[lonmynsimus kak ayeMeHTapHas enuHuLa 3BOMOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TEHETUYECKOTO DPAa3HOOOpa3wst M CTPYKTYypbl momyisiiuil. M3menenue
reHooHa TOMYISIUH KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PaKTOPBI (ABUKYIIME CUIIbI) SBOJIIOLMHU. MyTallMOHHBIN Ipolecc.
KoMOunatuBHast m3aMeHInBOCTh. [peli reHoB — ciydaifHble HEHAIPaBIICHHBIC
W3MEHEHHUs YacToT ajuiesied B monmymsauusx. D¢PdeKkT ocHoBarens. Mwurpanuu.
W3onauus nmonymsiuuid: reorpaduyeckast (IpocTpaHCTBEHHas), OMOJOrHMuYecKas
(penpoayKTHBHAS).

EcrecTBennblii  orOop — HampaBistonmii  ¢dakTop dBomonuH.  DOpMbI
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIHIA
(mu3pyntusHbii). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIOIHH.
Bo3HukHOBeHHE  MpHUCIIOCOONEHMM Yy  opraHu3smMoB.  ApoMop¢do3bl U
uanoanantauuu. [lpuMepsl npucnocobnenuit y opranu3sMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOLUHU. M3omsauus — kimrodeBod ¢akrop BupooOpasoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMITaTpUYecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJMIUIONIU3ALIMS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OUOIOTHUECKOTO Pa3HOOOpa3HsL.

Ponp 3BonOLMOHHON OMOIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
O6uopazHooOpasus. MUKpPOIBOIOLUS M KOIBOJIOLUS MAapasUTOB UM HX XO35€EB.
MexaHu3mbl (GOPMUPOBAHUS YCTOHUMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI GOPHObI

Cc HeN

6.3

MeTtoapl u3ydeHus MakpodBoironuu. [laneoHTonmornyeckue MeTOAbl U3YUYECHHS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSJIbI OPTAHU3MOB.
buoreorpaguueckue Meroasl u3yueHus 3poitonuu. CpaBHeHue Guopsl U (ayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue obmactu 3emnn. Bumbi-sHIeMuKu u
PEJUKTHI.

OMOpHOJIOTHUECKHE U CPABHUTEIHHO-MOP(OIOrMYECKHE METOIbl HM3Y4EHHS




3BOJIIOIINH. I'eHeTnyeckne MexaHU3MEI OBOJIIOIMM OHTOI'€HE3a U IIOABJICHHUSA
9BOJIOIINOHHBIX HOBIICCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprabl M araBu3Mbl.  MOJIEKYISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHUE  METOJAbl  HM3y4YCHHS  SBOJIIOIHUU.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TOCTPOCHUS (PHIOTEHETUYECKUX
JIePEBbHEB.

XpOMOCOMHBIG MyTallu1 U 5BOJIOLUSA TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBuia) 3BOJONKMU. HeoOpaTUMOCTH HBOIIOIHU.

AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB YBOIIOIUN

6.4

Hayunble runoTessl NpOMCX0XKICHUS )KU3HU Ha 3emiie. AOHOreHes 1 MaHCIepMHUsL.
JloHay4HbIe TPEICTaBICHUS O 3apOXJEHUM JKU3HU (KpeanuoHusM). ['mmoresa
IIOCTOSIHHOT'O CaMO3apOKICHMS )KU3HU U €€ onpoBepxkenue onsltamMu @. Penu, JI.
Cnannanuanu, JI. [Tacrepa. [Iporcxoxkienne )Ku3Hu U aCTPOOHOJIOTHS.
OcHoBHbIE 3Tallbl HeOpraHudeckon sBostouuu. IlnanerapHas (reosoruueckas)
3BOJIIOLUS. XMMUYECKast 3BOTIONNS. AGHOT€HHBIH CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heopranuyeckux. OnbiT C. Mumiepa u I'. FOpu. OGpa3oBaHue noiuMepoB U3
MoHoMepoB. KoanepBatHas runoreza A.M. Onapuna, rumore3a MNEpBUYHOIO
oynpona Jx. XonneitHa, renernyeckas runoresa I'. Mémnepa. Pubo3umsl (T. Uek)
u runoreza «mupa PHK» V. Tunbepra. ®opmupoBanue wmeMOpaH W
BO3HUKHOBEHHE IIPOTOKJIETKH.

Uctopust 3emnn u Metonsl e€ u3ydeHus. Vckomaemble OopraHM4eCKHE OCTATKH.
I'eoxponomnorus u e€ meroabl. OTHOCUTENbHAs U aOCONIOTHAs] T€OXPOHOJIOTHSL.
I'eoxpoHonornueckast mKasua: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HavanpHble sTansl opraHnyeckoi sBosonuu. llosBieHne u 3BOMIOLMS NEPBBIX
KJIETOK. OBONIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TMEpPBBIX OIKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKU KaK aHaJIor MEepBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHMOreHe3). DBOIIONMOHHOE IPOUCXOXKICHUE
BUpYycoB. [Iponcxok/eHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosBiieHHe CIIOPOBBIX pAacTeHHMH H
3aBoeBaHMe MMM cymu. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TUnoB. IlepBbie XOpaOBBIE KUBOTHBIE. JKN3HB B BOJE. DBOMNIONMS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuoduii u pentunuid. [IpoucxoxaeHne MIESKONMUTAOIIMX H




ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
II03BOHOYHBIMU XKMBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepHoaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KaiHOo30#. OOmas XxapakTepucTHKa KiIUMaTa W TeO0JOrHYeCKHX
nporeccoB. [losiBneHne U pacBeT XapaKTepHbIX OPraHU3MOB. YTiIe00pa3oBaHue:
€ro yCJIOBHS U BIIMSIHUE HA Ta30BbIN COCTaB aTMoc(hephl.

MaccoBble BBIMHpPaHUST — JKOJIOTMYECKHE KpU3HChl mpouuioro. Ilpuuunsl u
CIIEJICTBUSL MAacCOBBIX BbIMHpaHui. COBPEMEHHBIN 3KOJIOTMYECKUN KPU3UC, €TI0

0COOEHHOCTH

6.5

Pasnenst m 3agaunm anTtpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHUE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUHU.
CxoncTBO 4yenoBeka € KUBOTHBIMU. (CHCTEMaTHMYECKOE IIOJIOKEHHE YEJIOBEKA.
CBuuerenbcTBa  CXOJACTBA  YENOBEKAa C  JKMBOTHBIMU:  CpPaBHUTEJBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3N0IIOTr0-OMOXUMHUIECKHE,
nosesieHueckue. OTInYms 4ea0BeKa OT )KUBOTHBIX. [IpsAMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJILHON
CHCTEMBI.

JBmwxkynpe cuibl ((pakTopsl) aHTPONOreHe3a: OMOJIOTUYECKHEe, COIHAIbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OcCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JIBYHOTHE NPEAKH JTIOACH.
YenoBek ymernslid, IEpBbIE U3TOTOBIICHUS OpYAUM Tpya. UenoBek npsaMoxXoasimui
U TepBbI BBIXOJ Jrozed 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
o0IMi MpeoK HeaHAEePTAIbCKOrO YelloBeKa M YeloBeKa pa3yMHOro. YemnoBek
HEaHAEPTAIbCKUI KakK BHJ JIIOAEH XOJOJHOrO Kiaumara. YelnoBeK pa3yMHbIN
COBPEMEHHOI0 THUIA, JEHHUCOBCKMM 4YeNOBEK, OCBOEHME KOHTHHEHTOB 3a
npenenamMu AQpuKH.

DOBOJIIOLUS  COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOp B HOMYSALUAX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lonmynsaunoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3G(EKT OCHOBATENS B MOMYIISAIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstue o pace. bonpmme packl: €BpONEOUAHAS
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUHAS
(asmaTcko-aMepuKaHCcKasi). Bpems u myTu pacceieHHs] yeloBeKa MO IUIaHETe.
EnunctBo  yenmoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSM OKpYXarolleil cpezpl.
Bnusiaue reorpaduyeckoit cpeasl M apeiia reHoB Ha Mopdosoruio u

(hU3HOSIOTHIO YeIOBEeKa

DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH




7.1

Pasnens! u 3anaun okoaorun. CBsA3b SKOJIOTHH C IPYTMMH HayKaMH.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCHEPUMEHTHl B  HKOJIOIUU:
IIpUpoAHbIE U JaboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPHUHT

OKPYKaroIIel Cpe/Ibl: JOKAIbHBIN, PETUOHABHBINA U TI100aTHHBIN

7.2

Okosornyeckue (akTopbl U 3aKOHOMEpHOCTH HX JeicrBus. Kiaccuduxanms
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKUE, ONOTUYECKHE, aHTpoNIoreHHble. O0mIue
3aKOHOMEPHOCTHU JIeHcTBUA 3Konorudeckux akropos. [IpaBuino munumyma (K.
Mmnpenrens, 0. JInbux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOWOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (akropel. CBeT Kak 3Kkojoruueckuii (akrop. [leiicTBue pazHbIx
YYaCTKOB COJIHEUHOI'O CIIEKTPA HA OPraHU3Mbl. DKOJOTUYECKHUE IPYIIIbl PACTCHUN
U )KMBOTHBIX 110 OTHOLIEHMIO K CBETY. CUTrHaNIbHAS poib cBeTa. POTONEPUOAU3M.
Temmneparypa kak 5kojoruueckuit ¢Qakrop. J[leifictBue Temmeparypsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak 3konorudeckuil ¢akrtop. IlpucnocoOnenuss pacteHuit k
noJyiep>kaHuio BogHoro Oananca. Knaccuukanus pacTeHuil 0 OTHOIIEHUIO K
Bojie. [Ipucmoco6eHns )KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PEXKIMA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILIHAsA, ITOYBEHHAas,
ryOMHHAs — IMOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHYECKUE
0cOOEHHOCTH cpef oOuTaHusi opraHu3MoB. IlpucnocoOneHuss opraHu3MoB K
JKU3HU B Pa3HBIX CPENaX.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJIMYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
KU3HU.

XKuznennnie popmbl opranusmoB. [loHsTHe 0 xu3HEHHON ¢opme. KU3HEHHbBIE
(GbopMbI pacTeHUil: AepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl,
OJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a3poOHOoHTHL. OCOOEHHOCTH CTPOSHUS U 00pa3a )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHI: KOHKYpPEHLHUS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHPaHTCTBO, HaxJeOHMUYECTBO). Herpoduueckue
B3auMoOJeicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN I CYIIECTBOBAHUS OpPraHU3MOB B CpEle

oOutanus. [IpUHIMNI KOHKYPEHTHOTO UCKITFOYEHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTHKH monyisinud. [lomynsamus kak Ouonoruyeckast

cuctemMa. Poib HEOTHOPOHOCTH cpefibl, GU3HUUECKUX 0aphepoB U OCOOCHHOCTEH




OuosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIHA.
OcHOBHbBIE MOKa3aTeNU MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsI CTPYKTYpPA, POKIAAEMOCTh, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD, MUIPALIHSL.
DKkoJsiornyeckasi CTpykrypa nonyiasuud. OILIEHKa 4YHUCIEHHOCTH MOIYJISLUH.
JluHaMyka nomyisiuuy U e€ peryisiuus. buoTudeckuil moTeHuan MOIYJISIIUY.
MopenupoBanue TMHaAMUKY TONYJIIMANA. KpuBbIE poCTa YUCIEHHOCTH NOMYJIALUN.
KpuBbie BbDKUBaHUS. Perynmsnus 4uCIEHHOCTH MOMYJSIIHA: polib (HaKTOPOB,
3aBUCSILIMX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUYECKUE CTPaTEruu BUIOB (T-
u K-ctparerun).

[Tonstre 00 ’xonornyeckoil Huile Buga. Mecrooburanue. MHoromepHasi MOZIEJb
skonornyeckod Humm Jx.M. XarumHcona. Pa3mepbl 5KOJOTMYECKOM HHIIN.
[loTeHuunanpHas U peaiu30BaHHAS HULLY.

Bup xak cucrema nonyisinuid. Apeasnsl BUAOB. BUIbl U X )KM3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTHM  TOBEJIEHMS W MUIPALMA  JKUBOTHBIX.

brnonornueckue naBa3NH YY>KCPOAHBIX BUAOB

7.4

CooOmiectBa opraHu3MoB. buonenos u ero crpykrypa. CBsizu Mexay
OpraHu3Mamu B OMOIIeHO03€e. DKocHcTeMa Kak OTKphITas cucrema (A.x. Tercnn).
@OyHKIMOHANbHBIE OJIOKM OPraHU3MOB B 9KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI,
penyueHtsl. Tpodpuueckue ypoBHU. Tpodudeckue nenu u ceth. AGHOTHYECKHE
6moku srocucTeM. [104BBI M WIIBI B 3KOcHcTeMax. KpyroBopoT BemecTB U MOTOK
SHEPTUHU B IKOCUCTEME.

OcHOBHbBIE TOKa3aTeIN 3KOcUCTeMbl. bromacca u mpoaykuus. DKOJIOrHYecKue
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpasienHsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccHH. llepBuuHbIe U
BTOPUYHBIE CYKIECCHM M WX TPUYAHBL. AHTPOIOTCHHBIE BO3JCHCTBHS Ha
cykueccun. KinnmakcHoe cooOriectBo. buopaznoobpasue u nojiHota Kpyropopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHble SKOCUCTEMBL. AHTPOINOTEHHBIE HKOCHUCTEMBI. ATPO’KOCHCTEMA.
ArporieHo3. Paznmiuust Mex 1y aHTPOTIOTeHHBIMH U IPUPOTHBIMU 3KOCUCTEMaMH.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
¢dayna. CuHaHTponM3anus ropoackoil paynsl. bruonornyeckoe u xo3siicTBeHHOE
3HaYCHUE arpOdKOCHUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc 3HEPruM 1 BELIECTB MEKAY CMEKHBIMU 3KOCUCTEMaMH. Y CTOHYNBOCTh
OpPraHM3MOB, TOMYJSIIMHA M DKOCHUCTEM B  YCJIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACUCTBUI

7.5

buochepa — oOmermanerapHas o00o704Yka 3emid, TA€ CYIMIECTBYET HIIH




cymiecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OMochepsl Kak
ri100abHOM SKOcuCcTeMBl. JJluHamMudyeckoe paBHOBecHe B Onocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (yriieposa, a30ta). PUTMUYHOCTD sSIBICHUN
B Onocdepe.

3oHanpHOCTH Ouochepsl. [lonsTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOTIMUECKUE JIeca, BBICOKOTOPhs. KilMMaT, pacTUTEIbHBIN U KHUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa U (QyHKIIMS KUBBIX CHCTEM, OLEHKA MX PECYpCHOro MOTCHIMada U

ouocdepHbIx GpyHKIMI

7.6

DKoslornyeckue Kpusuchl U UX NMpUuYuHbL. Bo3neiicTBue yenoseka Ha Ouocdepy.
3arpsisHEeHUE BO3YIIHOU cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CPEIIbI.
Oxpana BoaHBIX pecypcoB. Paszpymienue nousel. OXpaHa IIOYBEHHBIX PECYpPCOB.
W3meHeHne knumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M >KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHLMIIBI OXPaHbl IPUPOJBL.
Kpacubie knHuru. Ocobo oxpansemble mnpupognbsie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PanmonaneHOe  MpUPOJOINONB30BAaHME M COXpAaHEHHUE  OHMOJIOTMYECKOro

pazHooOpasus 3eminu




YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

buomnorus, 10 knace/Yrny6nennsiii ypoBens. [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue; noxa pegakuueit [Taceunnka B.B., Akiimoneproe obmiectBo «M31aTenbcTBO
«IIpocsemenue»

buonorus, 11 knacc/Yrmybnennsiii yposenb. [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue; nox penakuueii [laceunnka B.B., Akimonepnoe o0miectBo «M31aTenbeTBo
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
Bbuonorus 10-11 . I[Toypounsie paspadotku. B.B. Ilaceunuk I'.I". [lIsertos T.M. Epumona

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

bu6mmoteka LIOK https://Monypoku.pd/



https://моиуроки.рф/




