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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo y4uebHoMy npeamery «buomorus» (manee - OMOJIOTHsI) HA YPOBHE CpEIHEro 00IIero
obpasoBanHus pazpaborana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pa3zoBaHuU B
Poccuiickoit @enepauuny, PI'OC COO, Konuenmuu npenopaBanusi yueOHoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (enepaabHoi pabodell mporpaMMbl BOCIIUTAHHUSL.

Cornacuao nonoxenusiMm @I'OC COO npoduibHble YydeOHBIC TIPEIMETHI, H3y4aeMble Ha YTIIYOJIEHHOM
YPOBHE, SIBIISIOTCA criocoOoM auddepeHnany o0ydyeHrus Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUS H
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEOHMM OOIIUM, CPEeIHHM
npodecCHOHATIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaKAbIH U3 9THX y4eOHBIX IPEIMETOB JOJKEH
OBITH OPUEHTUPOBAH HAa MPUOPUTETHOE PElIeHHE 00Pa30BaTEIbHBIX, BOCHUTATEIbHBIX U PA3BUBAIOIINX 3a/1a4,
CBS3aHHBIX C MpodopueHTaIel 00ydalolmuXcsl U CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOW obiactu
HAy4HOI'O 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEAUIIMHOM, 9KOJIOTHEH, IICUXO0JIOTHel, CHIOPTOM UM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery «buonorus» Aaé€t npeacTaBieHUE O LETU U 33Ja4ax U3Y4YEeHUS
yuebHoro mpeamera «buonorus» Ha yriayOnEHHOM ypoOBHeE, ompenenseT o0s3aTelbHOe (MHBApHUAHTHOE)
IPEIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpUpOBAHHE IO paslielaM U TemaM, paclpeiesieHue MO Kiaccam,
PEKOMEHAYET TOCIeAOBaTeIbHOCTh HW3YyUeHHs] Y4eOHOro MaTepuaja ¢ y4ETOM MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKH Yy4eOHOro Mpoliecca, BO3PACTHBIX OcoOeHHocTel oOyuarommuxcs. B
nporpaMMe Mo OWOJIOTMM pealii30BaH IMPHHIIMII MPEEMCTBEHHOCTH C H3y4ye€HUEM OMOJIOTHMH Ha YpOBHE
OCHOBHOTO 00111ero o0pa3oBaHus, Oyarogaps 4emy IMPOCMaTpPUBAETCsl HANPABICHHOCTh Ha IMOCIENYyOIIEe
pa3BuTHEe OWOJOTMYECKUX 3HAHWH, OPHEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUICHHUS, IPEJICTABICHU O 3I0POBOM 00pa3e >KU3HH, Ha BOCIUTAHHE
OepeXHOr0 OTHOILICHHUS K OKpYXKalollel mpupoaHoil cpene. B mporpamMMe mo OMONIOrUM TakkKe MOKa3aHBI
BO3MOXHOCTH y4eOHOro mpenmera «buomnorusi» B peanuzanuu tpedoBannii ®I'OC COO k ruraHupyembim
JMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 00ydeHus U B (GOPMUPOBAHUN OCHOBHBIX BUJIOB
y4eOHO-TI03HABaTEIbHON JIESITEIBHOCTH OO0YYaIOIUXCA 110 OCBOCHMIO COAEP)KaHUS OHOJIOrMYECKOro
o0pa3oBaHUs Ha YPOBHE CpeHEro 001ero oopa3oBaHusl.

VY4eOnblii npenmMer «buonorus» Ha ypoBHE CpeHET0 00111ero 00pa30BaHus 3aBepIIaeT OHOIOrHUECKOe
o0Opa3oBaHHe B IIKOJIE U OPUEHTHUPOBAH Ha pacIIUpeHHe U yriayOJieHWe 3HaHUN O0O0YYaroIIMXCS O KUBOU
IpUPOJIe, OCHOBAX MOJEKYISIPHON U KJIETOYHOU OMOJIOrHH, SMOPHOIOrUY U OMOJIOTHH Pa3BUTHUS, TEHETHKH,
CeNIeKIIUH, OMOTEXHOJIOTHH, IBOJIIOIIMOHHOIO YYEHHUS ¥ SKOJIOTHH.

N3yuenne yueOHoro npenmera «buosorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA MOATOTOBKY
o0ydJaronmxcsi K TMOCIEAYIOIIeMYy TMOJYYeHUIO0 OMOJIOTMYEeCKOro oOpa3oBaHMsI B By3aX M OpraHU3AIMIX
cpeaHero npodeccuoHaabHOro o0pasoBanusi. OCHOBY €ro COJIEpKaHMs COCTABISIET cUcTeMa OMOIOTHYECKUX
3HAaHUH, TOJIyYEHHBIX TNPH HM3YyYEHHH OOYYAIOIIMMUCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHX DPa3JeloB
OMOJIOTUM HAa YpPOBHE OCHOBHOIO 001ero oopasosanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4YarOT pa3BUTHE.
Tak, pacmupeHsl W yriIyOJeHbl OMOJOTHYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, Iprbax, OaKkTepusx,
OpraHu3Me 4eJjoBeKa, OOIIMX 3aKOHOMEPHOCTSX J>KU3HH, JIOMOJHUTENBHO BKJIIOYEHBI OHOJIOTHYECKUE
CBEJICHUS TMPHUKJIATHOTO U TOMCKOBOTIO XapakTepa, KOTOPbIE MOYKHO HCIOJB30BAaTh KaK OPUEHTUPBI JUIS
nocjieayoomero BblOOpa mpodeccun. Bo3moxkHa Takke MHTerpanus OHOJOTMYECKMX 3HAaHUM ¢
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TTOTYICHHBIMUA O0YJaIONIMMHUCS TTPU U3YUECHUH PU3UKH, XUMHUH, Teorpaduu
¥ MaTE€MaTHKH.

CrpykTypa mporpamMMmbl no ydyeOHOMy mnpeamery "buonorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIH U
9BOJIIOIMOHHBIN MOAXO0/bI K M3y4eHHI0 Ouonoruu. CoriacHO UM, MU3y4aroTcs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTEepHBIE JUISl )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliy, YBOJIOLUN OPraHUYECKOT0 MUpa Ha 3emIle,
COXpaHEeHUs OMOJIOrMYECKOT0 pazHoo0pa3us miaHeTsl. Tak, B 10 kilacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOU
U KJIETOYHOUW OMOJOTUH, SMOPHUONOTHH W OWOJIOTUU DPA3BUTHS, TEHETHKU M CENEKIUU, OMOTEXHOJOTHH U
CHUHTETHUYECKOM OHOJIOTHH, aKTyalU3UPYIOTCS 3HAHUS OOYyYarolMxcs Mo OOTaHUKE, 300JI0TUH, aHATOMUH,



¢u3uonorun yenoseka. B 11 kimacce u3y4aroTcs 3BOJIOIMOHHOE yYEHHME, OCHOBBI 3KOJOTMU U YYEHHUE O
ouocdepe.

VYuebnbiii npenMer «buonorus» mpuszBaH 00€CIEUNTh OCBOCHHE OOYYAIOMIMMHUCS OHWOIOTHYECKUX
TEOpUN M 3aKOHOB, WJEH, IPUHIMUIIOB U MPABUJI, JEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, 3HAHUH O CTPOEHHH, MHOTOOOpa3sMH M OCOOCHHOCTSX KIETKH, OPraHWU3Ma, IOIYIISLUH,
OHMOLIEH03a, DKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX HCCIIEOBAHUIX B
OHMOJIOTUM, TPHUKIAAHBIX acHeKkTax Ouosiornyeckux 3HaHWM. [y pa3BUTUS M TMOJJAEpKaHUS HHTEpeca
o0yyaromuxcst K OMOJIOTHH HApsAy CO 3HAUYUTEILHBIM 00bEMOM TEOPETHUECKOTO MaTepHaia B COIEpKaHUH
IPOTPaMMBbI IO OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U PA3BUTHUS TOW MM HHOM
o0yactu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pELICHHE BAXKHEUIITNX OMOJIOTUYECKUX
U DKOJIOTUYECKUX MPOOIIEM.

Henp wu3yuenust yudeOHOro mnpeamera «buonorus» Ha yrIyONEHHOM YpOBHE — OBIIQJICHUE
00yYaromMMUCs 3HAHUSAMHU O CTPYKTYPHO-(YHKIMOHAIBHON OpraHMU3aluy KHUBBIX CUCTEM Pa3HOTO paHTa U
npuoOpeTeHrue YMEHHUI HCIONb30BaTh 3TU 3HAHUS B (OPMUPOBAHUU MHTEpeca K ompeneiaéHHON olnactu
npohecCHOHANBHOM NeATeIbHOCTH, CBS3aHHON C OHMOJOTHel, Wi K BBIOOPY Y4eOHOTO 3aBeleHUs IS
IPOJOKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JocTmwkenne wenu wu3ydeHuss ydeOHoro mpeamera «buonorums» Ha yriyOJIEHHOM — ypOBHE
obecrieunBaeTcs pelIeHrueM CIeAYIIMUX 3a1au:

OCBOEHHE 00YJAIOIIMMHUCA CHCTEMbI OMOJOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJOTHYECKUX TEOPHUSX,
KOHLENIMUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U IMpaBWJIAX, COCTaBJSIOUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHUHU, MHOTOOOpa3uu M OCOOCHHOCTSAX OMOJIOTHYECKUX CUCTEM
(kJeTka, OpraHu3M, MOMYJIALHNS, BUJ, OMOTeo1eH03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAaHMIX B OMOJIOTHY;

O3HAKOMJIEHHE OO0y4arouMxcs C METOJaMU TO3HAHMUS KUBOW HPUPOJBI: HCCIEN0BATENbCKUMHU
METOJaMH OMOJIOTUYECKUX HAyK (MOJIEKYJISPHON M KJIETOYHON OWOJOTHH, HSMOPHUOJIOTHU U OHOJIOTUH
pa3BUTHS, TEHETUKH U CEJIEKIINH, OMOTEXHOJIOTUU U CHHTETHYECKOW OMOIIOTHH, TATIEOHTOJIOTHH, YKOJIOTHH);
METO/IaMU CaMOCTOSATEIBHOTO MPOBEIECHUS OMOJIOTMYECKUX HCCIIEAOBAaHUM B jgabopaTopuu U B HPUPOE
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE);

OBJIaJICHHE O0YYarOIIMMUCS YMEHUSMU: CaMOCTOSITEIbHO HaXOAUTh, aHAJIM3UPOBATh U UCIOJIb30BaTh
Ouosornyeckyro HMH(pOpPMAIMIO; MOJb30BaTbCcs  OWMOJOTMYECKOM TEPMHHONOTMEH W CHMBOJIHMKOI;
YCTaHABIMBATh CBSA3b MEXKIY Pa3BUTHEM OHOJOTHU U COLUATBHO-IKOHOMUYECKUMHU U IKOJIOTUYECKUMU
npo0biieMaMu YeI0BEYECTBA; OL[CHUBATh MOCIEACTBHS CBOEH NEATENbHOCTH MO OTHOLIEHHUIO K OKPYXKarollen
IPUPOJIHOM cpelie, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO OKPYKAIOIIKX JIFOJIEi; 000CHOBBIBATH M COOIIOAATD
Mepbl TPO(GUIAKTUKA WH(MEKIMOHHBIX 3a00JieBaHUM, MpaBuUia TOBEIEHUS B MPHUPOAEC U OOecreYeHUS
6€30MacHOCTH COOCTBEHHOM JKM3HEAEATENIbHOCTH B UpE3BbIYAMHBIX CUTYALMSIX IPUPOAHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIKXCS MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN B MpOIecce 3HAKOMCTBA C
BBIJTAIOIIUMUCS OTKPBITUSMU M COBPEMEHHBIMH UCCIIEIOBAaHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 IpobIeMamH,
METO/I0JIOTHEN OMOJIOTHYECKOTO HCCIeI0OBaHNs, TPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIIE0BAHUM, PeLICHUS
OMOJIOTMYECKHX 3a/1a4, MOJCIUPOBAHMS OMOJIOTMYECKHX OOBEKTOB U MPOIIECCOB;

BOCIHUTAHNE Y 00y4YaONINXCs LIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B LIEJIOM U K OTJEJIbHBIM €€
o0BeKTaM M SIBJICHUSAM; (OPMUPOBAHHME HKOJIOTMYECKOM, T€HETUYECKON TI'PaMOTHOCTH, OOIIEH KYJIbTYpHI
MOBEJEHUS B IPUPO/JIE; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHre  OOydYaIOUIMMHUCA  KOMIIETEHTHOCTH B PAlMOHAIBHOM  IMPHPOJIONIONIB30BAHUHU
(cobmroneHne TpaBUJI TIOBEACHHUS B TPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHOC(hEphI), COXpaHCHUH
COOCTBEHHOTO 3/I0POBbS U 3/JOPOBBSI OKPYXKAIOUIUX JIto/iel (coOMoaeH s Mep NpoduIaKTHKU 3a00JIeBaHUH,
oOecrieyeHrne 6€30MaCHOCTH KHU3HEIEATSILHOCTH B UPE3BBIYANHBIX CUTYALUAX PHPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIIOIb30BaHUsI OMOIOTHYECKUX 3HAHUHN M YMEHHH B TOBCETHEBHOM KU3HU;



CO3/aHME YCJIOBUH ISl OCO3HAHHOTO BHIOOpa OOYYarONIMMHKCS WHAWBHIYaTbHOW 00pa3oBaTEIbHOM
TPaEeKTOPUH, CITIOCOOCTBYIOIIEH MOCIEAYIOEMY TPOPECCHOHATFHOMY CaMOOIIPEACTICHHIO, B COOTBETCTBHH C
WH/IMBUIYaIbHBIMHA MHTEPECAMH M TOTPEOHOCTSIMHU PETHOHA.

OO11ee 9rco 4acoB, OTBECHHBIX HA H3y4eHUE OMOJIOTHH HA YTIyOJICHHOM yPOBHE CPEIHETO OOIIETO
obpazoBanusi, coctaBisieT 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Hegemo), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIO).

OT100p opraHM3alMOHHBIX (POPM, METOZIOB M CPEICTB OOYUEHUSI OMOJIOTUU OCYIICCTBIISCTCS C YUETOM
cnenupuKA ero COACpKaHWS W HAMPABICHHOCTH HA MPOJOJDKEHHE OMOJOTHYECKOro oOpa3oBaHMs B
OpTraHU3aIMaX CPeIHEro NpohecCHOHATLHOTO U BBICIIIET0 00pa30BaHUsl.

OO0s13aTeIbHBIM YCIIOBUEM NPU OOYYCHHUU OHMOJIOTUU Ha YTIyOJIEHHOM ypOBHE SIBIISIETCS MPOBEICHHE
71a00paTOPHBIX M MPAKTUYECKUX padoT. Taxke ydacTue 0Oydaronuxcsi B BRITIOJTHEHUH IPOSKTHBIX U Y4eOHO-
UCCJICJIOBATETILCKUX padoOT, TeMaThKa KOTOPBIX OMNPEAENsSeTCS YYHTEJIeM Ha OCHOBE HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Copepxanue MporpaMMsl, BBIICIICHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY IOCYJapCTBEHHON UTOIOBON
arrectanuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHas OMoJI0rus — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus ouosioruu. buongorunueckue
HAaYKU U U3ydaeMble UMY 1pooiieMbl. @yHIaMeHTalIbHbIE, TPUKIIAJAHbIE U IOUCKOBBIE HAYYHbIE HCCIIEI0BaHUS
B OMOJIOTHY.

3HayeHue Ouojorud B (HOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
ITpodeccun, cBszaHHble ¢ Ouonoruel. 3HaueHHe OMONOTMU B NPAKTHUECKOW JEATEIbHOCTH 4eJIOBEKa:
MEAMILIMHE, CEIbCKOM X031 CTBE, IPOMBILITIEHHOCTH, OXPaHE IPUPOBIL.

JdemoHcTpauuu

[optpetsi: Apucrotens, Teodpacr, K. JIunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'. Mennens, B.
. Bepuanckuii, U. I1. ITaBnos, U. . Meunukos, H. W. Basunog, H. B. Tumodeer-Pecosckuii, /[x. Yorcon,
®. Kpuk, J1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOIOTUH ¢ APYTUMH HAayKaMn», «CrcreMa OMOJOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucteMbl Kak peAMeT u3ydeHus 6noiaoruyu. CBOHCTBA )KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, AMCKPETHOCTb M LEJIOCTHOCTb, CIIOXHOCTb U YHNOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOpraHu3alys, CaMOBOCIIPOM3BEICHHE, PA3IPa)KUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJIEKYJSAPHBIA, KJIETOYHBIA, TKAHEBBIHA, OpPraHW3MEHHBINM,
HOMYJSLMOHHO-BUAOBOM, SKOCUCTEMHBIH (OroreoneHoTHYeCKmit), bnocdepusiit. [Iporeccsl, nmpoucxoasiye
B JKUBBIX cuctemax. OCHOBHBbIE NMpu3HaKu kuBoro. JKu3Hp kak ¢gopma cyuiecTBoBaHus Marepuu. Haykwu,
M3Yy4Yarollye KUBbIE CUCTEMBI HAa PA3HBIX YPOBHAX OPraHU3aLAH.

N3yuenue xuBbIx cucreM. MeTtonibl Ononorndyeckoir Hayku. HaOmroeHue, n3MepeHue, 3KCIepUMEHT,
cucremarusanvs, MeraaHanu3. [loHsTMe o 3aBUCMMOl M He3aBUCMMOM mnepeMeHHOW. IlnanupoBanue
skcnepumenTa. [loctanoBka u mpoBepka runore3. Hynesas runoresa. IloHsTHE BBIOOPKH U €€ T0CTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OlEHKa JIOCTOBEPHOCTH TOJYYEHHBIX pe3yabTaToB. IIpuunHb
HCKQ)KEHMS pE3yJIbTaTOB IKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO TECTA.

JdemoncTpauuu

TabGmuupl u cxembl: «OCHOBHBIE IPU3HAKK KU3HUY, «buonornyeckue cucreMel», «CBoICTBA KUBOH
MaTepun», «Y pOBHU OpraHU3allvy KUBOM IpUpoabD», «CTpOEHHE JKUBOTHOU KIETKN», « [KaHHU KMBOTHBIX»,
«CucTeMbl OpraHOB YEJIOBEYECKOTO opranu3may, «buoreonenos», «buocdepay, «MeToapl U3yueHUS KUBOU
HPUPOJBI».

Ob6opynoBanue: saboparopHoe OOOpYyAOBaHWE Ui TPOBEJIEHHs HAOIIOACHUN, HU3MEpeHui,
JKCIEPUMEHTOB.

IIpakTHyeckas padora «/icnonp3oBaHne pa3auYHBIX METO/IOB IIPU U3YUECHUH )KUBBIX CUCTEM).

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHHUIA XKUBOTO. McTOpHs OTKpbITHSA KiIeTKH. PabGoTsl P.
I'yka, A. Jleenryka. Knerounass teopust (T. IlIBann, M. lIneitnen, P. BupxoB). OCHOBHBIE MONOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

Metoapl MOJEKYISIpHOW W KJIETOYHOM OHOJOrMH: MHUKPOCKOMHMS, Xpomartorpadus, 3yeKTpodopes,
METO/I MEYEHBIX aTOMOB, TU(QepeHIraIbHOe HeHTpUYrupoBaHne, KyIbTUBUPOBAHUE KIIETOK. /3yueHue



Qukcuposannvlx Kiemok. OJEKTPOHHAas MHKpockonus. Kowugokanenas mukpockonus. Bumanvhoe
(npudicusHenHoe) usyueHue Kiemox.

JdemoncTpanuu

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

Tabmunpl 1 cxembl: «CBETOBOH MHKPOCKOI», «JIEKTPOHHBIH MHKpPOCKOM», «McTtopus pasBUTHS
METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUaIbHBIX
KJIETOK.

IIpakTnueckas padora «/3ydeHne MeTof0B KJIETOYHON Ononorun (Xxpomarorpadus, 31eKTpodopes,
muddepennmanbaoe nenTpudyrupoanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XVMMUYECKUN COCTAaB KIETKA. Makpo-, MUKpPO- M YJIbTPaMUKpPOdJIEeMEHTH. Boma m €€ ponp Kak
pacTBOPUTENIS, PEareHTa, y4acTUe B CTPYKTYPUPOBAaHUU KIIETKHU, TEIUIOPETYISUU. MUHEpaJIbHbIE BEIIECTBA
KJIETKU, UX OMOJIOruYecKas pojib. Pojb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKH. buosornueckue mnoiumepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enxoB. CTpyKTypbl OenkoBoi Moisiekyinbl. [lepBuuHas cTpykTypa Oenka, menTujHasi cBsi3b. BTopuuHas,
TpPEeTUYHas, 4YeTBepTUYHas CTpYyKTypbl. JleHarypauus. CpoiictBa OenkoB. Kiaccudukamus Oenkos.
Buonornueckue ¢pynkunm 06enkos. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, JUcaxapy/ibl, OJUrocaxapuabl U nojaucaxapuabl. OOmuil miaH cTpoeHus
U QU3MKO-XMMUYECKHE CBOWCTBA YIi1eBO0B. buonoruueckue GyHKIUHN yTiIeBOOB.

Jlunuasl. I'mapodunbHO-TuApodoOHBIe cBolcTBa. Kitaccuduxaums munupos. Tpuriuuepumsl,
docdomunuabl, BOCKH, crepouibl. bruonornueckue GyHKIuu TunuaoB. OOmue cBOKWCTBA OMOJIOTHYSCKUX
MeMOpaH — TeKy4€eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. [IHK u PHK. Crpoenne nykienHoBbIx kucioT. Hyxneoruasl. IlpuHinmn
komrmiementapHoctu. Ilpasuno Yaprapga. Crpykrypa IHK — nBoiiHas cnmpans. MecToHaxoxaeHue U
ouonornueckue ¢pyakuuu JJHK. Buast PHK. ®ynkiuu PHK B kietke.

Crpoenue momnekynsl AT®. Makposprudeckue cBsa3u B moiiekyiae AT®. buomornueckue QpyHKIun
AT®. BoccTaHoBEeHHBIE MEPEHOCUUKH, UX (PYHKIMM B KieTke. /[pyeue nykareozuompugochamor (HTD).
CexsenupoBanue J[IHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Ouosiorusi: OuoXUMHUYEeCKMe U OHo(U3MUECKHe MCCIEAOBAHMUS COCTaBa W
IPOCTPAHCTBEHHOM CTPYKTYphl Onomonekyn. Moodenuposanue cmpykmypol U QyHKYuti OUOMONEKYT U UX
Komniexkcos. KomnvromepHulii Ou3auin u opeanuiecKuti cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

Jdemoncrpauuu

[Moptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, ©. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XMMHUYECKHX 3JIEMEHTOB B HEXHBOW mpupoze», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOI MPUPOIEN.

Tabmuupel u cxemsl: «lleprognueckass TabnuLIAa XUMHUYECKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BO/b», «BemectBa B coctaBe opranusmMoBy, «CTpoeHue Moiyekyibl Oenka», «CTpyKTypbl OenkoBoin
MOJIEKYNbI», «CTpoeHHe MOJIEKYI yrieBoJ10BY», «CTpoeHHe MOJIEKYI JIUMHUI0BY, «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenue Monekyiasl ATD».

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora «O0HapyxkeHHE O0EJTKOB C TOMOIIBIO KaYeCTBEHHBIX PEAKITUI.

JlaGoparopunas padora «lccrnenoBanne HyKJIEMHOBBIX KHUCIJIOT, BBIJIECIEHHBIX U3 KIETOK PAa3IUYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tunsl kneTok: sykapuoTudeckas U npokapuornyeckas. CTpyKTypHO-()yHKIIMOHAJIbHbIE 00pa30BaHUs
KJIETKH.

Crpoenue mpokapuoTHueckoi kieTku. Kinerounas crenka 6akrepuii u apxeil. OCOOEHHOCTH CTPOCHUS
reTepoTpopHON 1 aBTOTPO(HON IPOKAPUOTUUECKUX KIETOK. MeCTO U pojib MPOKAPHOT B OMOLIEHO3aX.

Crpoenne W (QYHKUMOHHUPOBAaHME JyKapuoTHUeckod kietku. [lnasmarmyeckas memOpaHa
(mmazmanemma). CTpyKkTypa Iia3MaTudeckoil mMemOpaHbl. TpaHCIOPT BEHIECTB 4Yepe3 IUIa3MATHUYECKYIO
MeMOpaHy: maccuBHbIM (nuddysus, obneruénnas audgysus), akTUBHBIN (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcnopT). Ilomynponunaemocts MeMOpaHnbl. Pabora HaTpuii-kaaneBoro Hacoca. DHIOLMUTO3:
NUHOLMTO3, (haronuro3. Jk3ouuTo3. Knerounas crenka. CTpykTypa u yHKIMM KJIETOYHON CTEHKH pacTeHUl,
rpuboB.

Huromnazma.  I{uto3osmb.  Ilutockener.  JIBwkeHue  nurormnazMbl.  OpraHowbl  KJIETKH.
OnHomeMOpaHHbIe OpraHou bl KIETKU: 3H10Iu1a3Marudeckas cethb (DIIC), anmapar I'onbaku, TM30COMBI, UX
cTtpoeHue U (yHkiuu. B3auMocBsi3p OAHOMEMOpPAHHBIX OpPraHOMIOB KieTKH. CTpoeHue IpaHy/ISpHOIO
petukynyma. Mexanusm nanpasnenus denxos ¢ DIIC. CuHTE3 pacTBOPUMBIX OeiakoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpanHyiaspHbIi) dHOOMIa3MaTH4YeCKUil peTukyinyMm. CekperopHas (QpyHKLMs anmapara
lonbmxu. Moougurayua 6enxos 6 annapame I onvoocu. Copmuposka 6enxos 6 annapame I 0nv0odicu.
Tpancnopr BeecTB B kieTke. Bakyonu pacturenbHbix kieTok. Kietounstit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM bl KIETKH: MUTOXOHJPUM, IIACTUABL. [Ipoucxoocoenue mumoxouopuu u
naacmud. Cumduocenes (K.C. Mepeackosckuu, JI. Mapeynuc). Ctpoerne u (QyHKIUM MUTOXOHIPUU U
wiactul. IlepBuyHble, BTOpUYHbBIE M CIOXKHBIE IUIACTH]IBI (POTOCHHTE3UPYIOLUX 3YKapUOT. XJIOPOIIIACTHI,
XPOMOIUIACTHI, JICHKOIIACThI BBICIINX PACTCHUH.

HememOpannsie opranouasl kietkun CtpoeHue M (YHKIUHM HEMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
PuGocomsbl.  IIpomesicymounvie  ¢hunamenmoi. MHUKPOPHUIAMEHTBL. AKMUHOBbIE  MUKDPOQDUIAMEHMbI.
Mpll1eyHble KIETKU. AKMuHo8ble KOMNOHEHMbL HeMbluleuHblx Kiemok. MUkpoTpyOouku. KieTtouHslit neHTp.
CrpoeHre W JBWXKEHHME KTYTUKOB M pecHHYeK. MuKpoTpyOouku 1uToruasMel. LleHTpuons. benxu,
accoyuupoantvle ¢ MuKpoguiamenmamu u Mukpompybouxamu. Momopnuvie 6enxu.

Anpo. OGonouka siapa, XpOMaTUH, KapuoIlula3Mma, SAPBILKH, UX CTpoeHue W (QyHKUuU. SnepHbIi
6enkoBbIii MaTpuKc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(ha3HOM saApe. DyxpomamuH u
eemepoxpomamun. Belku XpoMaTMHa — THUCTOHBL. /lunamuka s0epHou 000n10u4Ku 6 mumose. HoepHulil
mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEpUCTHKAa KIETOK JSYKapuoOT (pacTUTENbHOM,
XKUBOTHOMU, TpUOHOM).

Jdemoncrpauuu

[optpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuper 1 cxembl: «CTpoeHHME JYKapHOTHYECKOW KIeTKu», «CTpoeHue >KUBOTHOW KIETKHY,
«CTpoeHHe pacTUTENbHONU KIETKN», «CTpOEHHE MUTOXOHAPUN», «npo», «CTpoeHne npoKapruoTUYECKOn
KIIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpEnaparbl pPacTUTENbHbIX, XHBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHaTbHbIX KJIETOK.

JlabopaTopHasi padora «l3ydueHne CTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOUYHONH MEMOpPaHBD».

Jladoparopnasi padora «/ccneqoBanue mia3Mon3a 1 ASTUIa3MoJIn3a B PACTUTEIBHBIX KIETKaX.

IIpakTuyeckas padora «3yueHue IBUKEHUS IUTOITIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NPeBpalliecHHe JHEPTHH B KJIeTKe

ACCUMMIISIMS U TUCCUMUIISILINS — JIB€ CTOPOHBI MeTabonu3Ma. Turel oOMeHa BelecTB: aBTOTPOQHBIN
U retepoTpoHblii. Yyactue Kuciaopoja B OOMEHHBIX Ipoleccax. DHepreTuueckoe o0ecreueHue KIETKH:



npeBpameane AT® B oOMeHHBIX Tporieccax. DEpMEHTATHUBHBIN XapaKTep peakIuil KIETOYHOTO
metabonu3ma. DepMeHThI, UX CTPOEHHE, CBOWcTBa M MexaHusM jaedcTBus. Kodepmentsl. Oriamuus
(epMEHTOB OT HEOPraHMYECKUX KaTalIM3aTOpOB. BemKku-akTHBATOphl U OETKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH (pepMEHTATHUBHBIX PEAKIMd OT Pa3INYHbIX (PaKTOPOB.

[lepBUYHBII CMHTE3 OPraHMYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHBIU U OKCUSEHHbIU
@pomocunmes y baxmepuii. Ceemocobuparowjue nuemeHmsl U NUSMEHMbl pPeakyuoHHoz2o yeumpa. Ponb
XJIOPOIIJIACTOB B Iporiecce porocunTe3a. CreroBas u TeMHOBast has3el. Pomoodvixanue, Cs., Cs- u CAM-munwvi
gdomocunmesa. [IpogykTuBHOCTH (oTOCHHTE3a. BiusHue pa3nuyHbix (akTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHte3. PazHooOpa3ue  OpraHM3MOB-XEMOCHMHTETUKOB:  HUTpUUIHUpYOIUE  OakTepuw,
xene300aKkTepuu, cepodaKTepun, BOJAOPOIHbIE OaKTepry. 3HAaUEHUE XEMOCHHTE3a.

AHaspobuble opranu3Mbl. Bunsl Opoxxenus. [IpoaykTel OpokeHUs: U UX HCIOIb30BAHHE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUU U BO30OYIUTENH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTrueckoro oOmena. IlogroroBurensHeid dtam. [nmkomms —
0OECKHUCIIOPOAHOE PACUIETVIEHUE TIIIOKO3bI.

buonoruueckoe oOkucieHue, WIM KIETOYHOE JibIXaHue. Poilb MUTOXOHIpHH B Mpoleccax
ouonoruueckoro okucineHus. Lluknuueckue peakuuu. OxucnurenbHoe (ochopunupoBanue. IHepeus
Membpannoco epaouenma npomonos. Cunmesz ATD: paboma npomonnot ATD-cunmasel. [lpeumyiecTsa
a’poOHOTO TyTH 0OOMEHA BEIIECTB Tiepe ]l aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUICCKOT0 OOMEHA.

JlemoHCcTpanumn

[Hoptpetsr: Ix. ITpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Dureasrapar, I[1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuner u cxembl: «DoTocwHTE3», «DHEpreTHUecKuii oOMen», «bmocuHTes Oenkay, «CTpoeHUE
dbepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000PYJIOBaHHE IS IPUTOTOBIEHUS TIOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIpEnapaTos.

JlabopaTopnasi padora «/3yueHne KaTaJIuTHUECKON aKTUBHOCTU (PEPMEHTOB (Ha MpUMEPE aMHIIa3bl
VI KaTamasbl)».

JlabopaTopnass pabora «M3yyeHue ¢(HepMEHTATUBHOTO paCHICTJICHUS MEpPOKCHIa BOJIOpOJaa B
PACTHTENBHBIX U )KHUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE NpolieccoB (OTOCUHTE3A U XEMOCUHTE3A).

Jla6opaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBenHass HHGOPMALMA M peaJn3anus e B KJIeTKe

Peakiuu matpuunoro cuHTtes3a. [IpUHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO CHHTE3A.
Peanuzanus HacnencTBeHHoM nHpopmaruu. ['eHeTHYeCKuii KoJI, €ro CBOMCTBA. TpaHCKPHUIIIINAS — MATPUIHBIN
cunte3 PHK. [IpuHIMIBI TpaHCKPHUMIMK: KOMIIEMEHTAPHOCTh, aHTHIIAPAIIEIBHOCTh, aCHMMETPHUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuyeckoii kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yuactue TpancnopTHeix PHK B GnocunTe3e Oenka. YcioBusi OmocuHTesa
oenka. KogupoBanne aMmuHOKHUCITOT. Postk ppubocoM B OnocuHTE3€e OeKa.

Cospemennvie npedcmasnenus o cmpoenuu eenog. OpraHuzaiysi TeHOMa y NMPOKAPHOT U IYKapuoT.
Perynsauus akTUBHOCTH TeHOB y mpokapuoT. I'mnore3a omepona (®@. XKako6, XK. Mano). Monrexyrapuvie
Mexauuzmvl Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomwl cenos. Perynauus
00OMEHHBIX IIPOIECCOB B KileTke. KineTouHslit romeocTas.

Bupycol — HekneTouHble (GOpPMBI KU3HU M OOMUTATHBIE Mapa3uThl. CTPOEHUE MPOCTHIX M CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusnennsiii yuxi JJHK-codepacawux eupycos, PHK-codeporcaujux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, pedepmasa, UHmezpasd.



BupycHbie 3aboneBanus denoBeka, >XKUBOTHbBIX, pacteHuid. CIINJl, COVID-19, comumanbHble H
MEAMLMHCKHE NTPOOIIEMBI.

Buoungopmamura: unmecpayus u ananuz 6orvwux maccueos («bigdatay) cmpyxmypuoix
ouonocuueckux oanuwvix. Hanomexuonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemole hyukyuu 6eikos.
Cnocobwi 0ocmaesku iekapcms.

JdemMoncTpauuu

IToptpetsr: H. K. Konbuos, /. . UBaHOBCKUIA.

Tabmuipl u cxemsl: «brocunTes Oenkay, «I'eHeTnyeckuii kony», «Bupycei», «bakrepuodarmy.

IpakTnyeckas padora «Co3nanue MOJICIH BUPYCa».

Tema 8. ’/KuzHeHHBbIH MUK KIEeTKH

Knerounsnii mukmn, ero mepuoisl u perymauusa. Murtepdaza m muto3. OcoOEHHOCTH MHPOIECCOB,
nporekaromux B uHTepdase. [loaroroBka kiueTku K neneHuro. llpecuHTeTHyeckuil (MOCTMUTOTHUECKUIA),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) Tepro sl HHTEP(da3hlI.

Marpuunsiii cunres JHK — permmkanms. IIpuanmnsr permmkanmm [IHK: xommmemeHTapHOCTS,
[OJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUIIapaiuieabHOCTh. Mexanusm pernkanuu JIHK. Xpomocomsl. CTpoeHue
xpomocoMm. Temomepsl u Tenmomepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KapuHOTUN. JIUIUIOMAHBIA U
rarIoNIHbIN Ha0Ophl XpoMocoM. ["'oMonorudHbie XpoMOCcOMBI. [10J10BbIE XPOMOCOMBI.

Jlenenue xierku — muro3. CTaauM MHMTO3a M NPOUCXOASIIME B HHUX Hpolecchl. THIBI MHUTO3a.
Kapuokunes n nurokuses. buosorndyeckoe 3Ha4eHUE MUTO3A.

Perynsus MutoTHYecKoro nukia kietku. [Iporpammupyemast kiierouHasi TuOeinb — aromnTo3s.

Knerounoe sapo, Xpomocombl, (YyHKIMOHalIbHAas TeHOMUKA. Mexanusmvl npoaugepayuu,
ougpepenyuposku, cmapenus u eudenu kiemok. «L{ugposas xkiemrkay» — OuouHgopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KIeMKU.

Jdemoncrpauuu

Tabmuubl U cxembl: «Ku3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHne xpomocom», «Pernmkanus
JJHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpernaparbl: «MUTO3 B KJIETKaX KOpeEIIKa JIyKa.

JlabopaTopHas padora «3ydeHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopnas pabora «HabGmogeHne mMMTO3a B KJIETKAaX KOHYMKA KOpELIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3moB. OJHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBlI.

Oco0OeHHOCTH CTpOEHUs M >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuwu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, Ipyrue MpoTUcThl. KonoHuanbHbIe OpraHu3MBl.

B3aumocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M CUCTEMbI OpraHoB. Opranusm
KaK elnHoe Lejoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBaTenbHasi, TOKPOBHAs, IPOBO/IAIIAs, OCHOBHAs,
MexaHnyeckas. OcCoOOEHHOCTH CTpoeHHUsI, PYHKIMN U pacioioKeHUs TKaHEe! B OpraHax pacTeHUH.

TkaHu >KMBOTHBIX M 4YeJOBEKa. THUIBI JKUBOTHBIX TKAaHEW: DJIUTENHAIbHAs, COEAMHUTEIbHAS,
MbllIeyHast, HepBHasi. OcOOEHHOCTH CTpOeHMs, GYHKLIUN U PACIONOKEHHs TKaHel B opraHax >KUBOTHBIX M
YEJI0BEeKa.

Oprassl. BeretaTuBHbIE M TeHEPATUBHBIE OPraHbl pacTeHn. OpraHsl 1 CUCTEMBI OPTaHOB )KMBOTHBIX U
yenoBeka. yHKIMK OpraHoOB U CUCTEM OPraHOB.

Onopa tena oprann3mMoB. Kapkac pactennii. CkeneTsl OJHOKJIETOUHBIX 1 MHOTOKJIETOUHBIX )KUBOTHBIX.
Hapyxub1ii 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIbI COSTUHEHUS KOCTEH.



JIBukeHre OpraHu3MoB. JIBH)KEHHE OJHOKIETOYHBIX OpraHU3MOB: aMEOOMIIHOE, >KTYTHKOBOE,
pecHuuYHOE. JIBMKEHME MHOTOKJIETOYHBIX PACTEHUM: TPONM3Mbl U HACTUU. J[BUIKEHHME MHOTOKJIETOYHBIX
KHUBOTHBIX U YeJIOBEKa: MbllleyHast cuctema. Peduiekc. CkeneTHbie MBIl U UX paboTa.

[Intanue opranu3mos. [lormomenre BOJbl, YIIEKUCIOT0 ra3a 1 MUHEPAIbHBIX BEIIECTB PACTCHUSMH.
[IutaHnue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOYHOE mHIleBapeHue. [IluTtaHwe MnO3BOHOUYHBIX
XKUBOTHBIX. OTIEINbI MUILEBAPUTEIBLHOIO TpakTa. [IuieBapurenbHble xenesbl. [IumeBapurensHas cuctema
YeJI0BEeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razoB yepes moBepXHOCTb
kinetku. KoxHoe npixanue. JlpixatenpHasi moBepXxHOCTb. JKaOepHoe u néroyHoe pixaHue. JlpixaHue
[IO3BOHOYHBIX JKMBOTHBIX M YEJOBEKA. OBOJIOIUOHHOE YCIOXKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX
KUBOTHBIX. [IpIxaTenpHas cucTema yesnoBeka. MexaHu3M BEHTWISIIMU JETKUX y NTULl U MJIIEKONMUTAOLIUX.
Perymsmus npixanus. J{pixareiabHbie 00bEMBIL.

TpancnopT BemleCcTB y OpraHuM3MOB. TpaHCHOPTHBIE CHUCTEMbl pAaCTeHHIl. TpaHCHOPT BEUIECTB Yy
’KUBOTHBIX. KpoBeHOCHas1 cuctema u e€ opranbsl. KpoBeHOCHAs cucTeMa II03BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYIBI U KpoBb. Kpyru kpoBooOpaiieHrs. DBOMIOIMOHHBIC YCIOXKHEHHUSI CTPOSHUS
KPOBEHOCHOM CHCTEMBI T03BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perymsmus.

Brinenenue y opranusmoB. Breinenenue y pacrenuil. Boinenenue y >kMBOTHBIX. COKpaTuUTEIbHBIE
Bakyosu. Opranbl BbijesneHusa. OunpTpanus, cekpeuus U 00paTHOE BCachlBaHHE KaK MEXaHU3Mbl pabOThI
opraHoB BbieneHUsl. CBsA3b IOJOCTU Tejla ¢ KPOBEHOCHOW M BBIACIUTENbHON cUCTeMaMu. Boiienenue y
MO3BOHOYHBIX >KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue u dyHkunonupoanue Hegpona. ObpazoBaHue
MOYH Y YeJIOBEKa.

3ammrTa y OpPraHuM3MOB. 3allUuTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl OakTepwii W IHCTHI
npocTeimux. 3amuTa y MHOrOKJIeTOuHbIX pacteHuil. Kyrukyna. CpencrBa macCUBHOM M XMMHYECKOU
3amuThl. QUTOHLIUIBL.

3ammTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3al1TA OPraHU3Ma OT O0JIEe3HEH.
NmMmynHast cucrema yenoBeka. KiaeTouHbli U TyMOpanbHbI UMMYHUTET. Bposk1€HHBIN U MTPHOOPETEHHBIM
cnenuduaeckuit UMMyHuTeT. Teopust KJIoHaIbHO-cenekTuBHOr0 uMMmyHuTeta (I1. Dpmux, ®. M. bepuer, C.
Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOIO UMMYHHUTETA B Pa3BUTUU CHCTEMHBIX
3a00J1eBaHUH.

PazgpaxxuMocTe M peryisinus y OpraHu3MoB. Pa3apakumocTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTs M peryisiiiis y pacTeHUM. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucrema u pediexTopHas peryasuus y XUBOTHbIX. HepBHas cucrema M e€ OTHAENbI.
OBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOCHMSI HEPBHOW CHCTEMBI Y JKUBOTHBIX. OTHENBI T'OJOBHOIO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Pednekc u pednexkropras ayra. besycioBHbie U yCIOBHBIE PEIIEKCHI.

['ymopanbHasi peryssius U SHAOKPUHHAs CHUCTeMa >KMBOTHBIX U 4denoBeka. JKene3bl SHAOKPUHHON
CHUCTEMBI U UX TOPMOHBL. JlelicTBHE TOPMOHOB. B3aMOCBs3b HEPBHOM U 3HAOKPUHHOM cucTeM. [ 'nnoranamo-
runogu3apHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BOJOPOCINY, «bakrepuny,
«IIpocreiimmey, «OpraHbl LIBETKOBBIX pacTeHU», «CHCTEMBl OpPraHOB IO3BOHOYHBIX JKMBOTHBIX,
«BuyTpenHee ctpoeHue HacekoMbIx», «TkaHu pactenmit», «KopHeBble cucTteMbl», «CTpoeHHe cTediisy,
«CTpOeHHe TMCTOBOM IUNTACTUHKNY, « TKaHM )KUBOTHBIX», «CKeeT yenoBekay, «lIummeBapurenbHas cucteMa,
«KpoBeHocHas cucreMa», «/[pixarenbHas cucrema», «HepBHas cucremay, «Koxa», «MpliieuHas cucreMay,
«BploenurensHas  cucreMa», «JHIOKpHHHasg cuctemay», «CrtpoeHue Mmblmb», «MMmyHHTET»,
«KumeunomnonoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI MIO3BOHOUYHBIX KUBOTHBIX»,



«Ctpoenue runps», «CTpoeHue miaHapun», « BHyTpeHHee CTpOeHHE A0KACBOrO 4epBs», «HepBHas cucrema
pb106», «HepBHas cucrema nsarymkun», «HepBHas cucrema mpecMmbIkarommxcs», «HepBHas cuctema mTuiy,
«HepsHas cucrema muexonuraronmx», «HepBHas cucrema yenoBekay, «Pedekcy.

OO0opynoBaHMe:  CBETOBOM  MHUKPOCKOI,  MHUKpPOIIpENaparbl  OJHOKJIETOYHBIX  OpPIaHU3MOB,
MUKpOIIpenapaThbl TKaHEH, pAKOBUHBI MOJIIIOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOKUX, JKUBBIE IK3EMIUIAPHI
KOMHATHBIX PacTeHUH, repOapuu pacTeHUil pa3HBIX OTIENIOB, BIIAXKHBIC MpEnapaTbl )KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIoBeKa, OOOpYyJOBaHUE  JUIS
JIEMOHCTpallMM TOYBEHHOIO0 M BO3/YIIHOTO NMUTAHUS PACTEHUH, pacLIeIUICHHsl Kpaxmala U OeJKOB IOJ
neiictBueM (pepMeHTOB, 000OpyIOBaHHE JJs IEMOHCTPALMM OIBITOB IO U3MEPEHUIO >KU3HEHHOW EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTeJIbHbIX ABM)KEHUN, MOJIENIH FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TkaHel pacTeHUIN.

JlaGopaTtopHas padora «/3yyeHre TKaHel )KUBOTHBIX).

JlabopaTopnas padora «/3y4yeHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHSI OPIraHU3MOB: Oecrionoe (BKJIIoYasi BEreTaTUBHOE) U 10JIoBo€. Buabl 6ecrionoro
Pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHUPOBAaHUE.

[TonoBoe pa3muoxenue. IlonoBble kneTku, wnu ramersl. Meio3. Craaum wmeiio3a. I[loBenenue
XpoMocoM B Menose. Kpoccunrosep. bronornueckuii CMbICI Melo3a U IIOJIOBOIO npouecca. Meno3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y x«kuBoTHbIX. [1o0BbIE jxene3sl. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KJIEeTOK. Criepmaroreses u ooreHes. CTpoeHue MoJI0BbIX KIETOK.

OmtonoTBOpeHre U AMOPHOHATFHOE Pa3BUTHE XKUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WunuBryabHOE Pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHOIIOTUs — HayKa O Pa3BUTHH OPraHU3MOB.
Mopdghocenez — oona uz enasuvix npodiem smopuonozuu. Konyenyus mopgozenos u mooenu mopghozernesa.
Cragun sMmOpuoreHe3a KMBOTHBIX (Ha npumepe Jjarymku). JlpoOnenuwe. Tumbl npoGneHus.
Jlemepmunuposannoe u HedepmuHuposanHoe Opobnenue. brnacmyna, muner 6aracmyn. OcobeHHOCTH
NpoOJIeHNs MIIEKONMTAIOUIMX. 3apoJIbIIeBble JUCTKH (TacTpyisius). 3akjajJka OpraHoB W TKaHed u3
3apOoJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsSHHME YacTeil pa3BHBaroLlerocs 3apojpllia (3MOpHOHAIbHAS
MHAYKINS). 3aKIaKa IJIaHa CTPOCHUS KUBOTHOTO KakK pe3yJbTaT UepapXUUYECKUX B3aHMMOJCHCTBHUI Ie€HOB.
Biustnue Ha 5MOpHOHATBHOE PAa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIECH CPeIbI.

Poct u pazsurtue xxuBoTHbIX. [locTamMOpronanbHbIil nepuo. [Ipsimoe u HenpsiMoe pa3BuTHe. PazButue
¢ MeraMop(o30M y OeCcro3BOHOUYHBIX U MO3BOHOYHBIX XMBOTHBIX. bruojormueckoe 3HayeHHE NPSIMOro U
HENpsSIMOTO Pa3BUTHS, UX paclpoCTpaHEHHE B MpUpoje. TUIbl pocTa KUBOTHBIX. PAaKTOPHI PETYISIUU POCTa
KUBOTHBIX M 4yesioBeka. CTaauu MOCTAMOPHOHAIBHOTO PAa3BUTHS y KUBOTHBIX M dYenoBeka. [lepmossl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxeHue u pa3BuTHe pacteHuid. ['ameTopuT u ciopodutr. Meio3 B KU3HEHHOM LIUKJIE PACTEHUI.
OO6pa3oBanue crmop B mporecce Meio3za. ['amerorene3 y pacteHuit. OIUIOAOTBOPEHHUE W PA3BUTHE
PaCTUTENbHBIX OpraHu3MoOB. [[BoifHOE OMII0OIOTBOpEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBbI PETyJIsALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuubl u  cxembl: «BereratuBHoe pa3sMHOXKeHHE», «THMIBI Oecrosoro pa3MHOXKEHUS,
«PasMHOXeHHE XJaMUAOMOHAnb», «Pa3mMHOXeHue »5BrieHsl», «Pa3MHOXEHHE TuApe», «Mehos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHuEe SHUEKIETKH U crepMaro3onsa», «OCHOBHBIE CTaJIuH



oHTOTreHe3a», «lIpsiMoe m Hempsimoe pa3BuTue», «Pa3BuTue Malckoro xyka», «Pa3BuTue capaHumy,
«Pa3Butue mArymku», «/{BoiiHOE OIUIOJOTBOPEHHME Y IBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJIHOJIOJIBHBIX U JBYIOJIBHBIX PACTCHUI», «OKU3HEHHBIN LIMKI MOPCKOM KaIlyCThD», «KM3HEHHBIN [IUKII MXa»,
«OKU3HEHHBIN TUKII AITOPOTHUKAY, <«/KM3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKPOIIpENapaThl SIMIEKIETOK U CIIEPMAaTO30UA0B, MOJENb
«IuKI pasBUTHS JIATYILIKW».

Jlaboparopnasi padora «/3yueHre cTpOeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenapaTaxy.

IIpakTHyeckas padora «BpisiBlieHHE IPU3HAKOB CXOJCTBA 3apOABILIEH TO3BOHOYHBIX )KUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

Hctopust craHoBIeHUS W pa3BUTUSl TeHETUKHM Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pwuza, T.
Moprana. Posib oTeuecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Paboter H. K. Konbmosa, H. 1. BaBuiona, A.
H. benozepckoro, I'. JI. Kapneuenko, F0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OcCHOBHbBIE TEHETUYECKHE IOHATHUS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJJIEIbHBIE TEHBI,
aJIbTEPHATUBHBIC MPU3HAKU, JTOMUHAHTHBIM M PELIECCUBHBIM MPU3HAK, TOMO3UTOTAa, TE€TEPO3UTr0OTa, YHUCTas
JUHUS, TUOPUBL, TeHOTHUI, PeHOTU. OCHOBHBIE METO/IbI T€HETUKH: THOPUIOTOTUIECKHI, IUTOIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU.

JdemoHcTpauuu

[Moptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. Y. Basunos, A. H. benozepckuii,
I'. . Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopnasi pa6ora «/[po3odmia kak 00bEKT FreHETHUSCKUX MCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKoH eIuHo00pa3ust THOpHUI0B EPBOTO
nokoneHus. I[lpaBuiio nomuHupoBaHus. Bropoill 3akoH MeHaenss — 3aKOH pacUICIUICHHs] TNPU3HAKOB.
Huronornyeckue 0CHOBBI MOHOTMOPUAHOTO CKpEeIIMBaHUs. [ MITOTe3a YUCTOTHI TaMeT.

Ananusupyroiee ckpemuBanue. [[poMexyTouHbIi XapakTep Haciaen0Banus. Pacienienue npu3sHakoB
IIpU HEMOJIHOM JTOMHUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpertuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HAaceI0BaHUs
npu3HaKoB. L{uTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CiemieHHOe HacjielIOBaHHE TEHOB,
HapylIeHUE CUEIIJICHUSI MEXIy FreHaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

['enetuka nona. XpoOMOCOMHBI MEXAHU3M OIPEACICHHS Moda. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
Tl'omorameTHbIli U rereporaMeTHbId MOJ. ['eHeThueckas CTpYKTypa MOJOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CLIETIJICHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucrema. [LneoTponuss — MHOKECTBEHHOE JENCTBUE reHa. MHOKECTBEHHBIN
amenu3M. BzaumopelictBrue HeamnenbHbIX TeHOB. KoMmieMenTapHocTs. Onucras. [loaumepus.

['eHeTHYECKUN KOHTPOJIb PA3BUTHUSI PACTCHHH, KMBOTHBIX M YEJIOBEKA, a TaKKe (PU3HOJOTUUECKHUX
MPOIIECCOB, MOBEACHNS U KOTHUTHBHBIX (PYHKIIMU. ['eHeTHYecKre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO3MMH — Tapa3uT» U «XO35SUH — MHUKpOOHMOM». ['eHeTHyeckue acreKThl KOHTPOJS H
WU3MEHEHUs HACIIeJICTBEHHON HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubt u cxembl: «[lepBblii © BTOpoil 3akoHbl Mengens», «Tpetuit 3akoH MeHaensa»,
«Ananuzupyolee ckpeuBanuey, «Hemnonnoe nomunupoBanuey, «CUENIEHHOE HACIE0BaHUE MPU3HAKOB



y apo3oduisl», «['eHeTnka nonay, «Kapuotun uenoseka», «Kapuotun apozoduisl», «Kapuotun nTuis»,
«MHOXECTBEHHBIN alIeIn3M», «B3aumMoaeicTBIe TSHOBY.

Ob6opynoBanue: MOAETH Uil JEMOHCTPAIMH 3aKOHOB €MHO00pas3us THOPHIOB EPBOTO MOKOJICHUS U
pacIleIUIeHUs] IPU3HAKOB, MOJENb JJIA JEMOHCTPAlMU 3aKOHA HE3aBUCHUMOIO HACJICOBAHMs IIPU3HAKOB,
MOJIeJb JUIsl IEMOHCTPALMH CLEIIJICHHOIO HACJIEJOBAHMS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOIIPEIapar:
«Apozodumnay.

IIpakTyeckas padora «3ydyeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBD».

IIpakTnyeckas padora «/3ydyeHue pe3yabTaToB AUTHOPUIHOIO CKPELIUBAHUS Y APO30(UIBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeasl npu GopmupoBanuu (enoruna. M3MEHYHMBOCTH MPU3HAKOB.
KauecTBeHHbIE U KOJIMYECTBEHHbIE IPU3HAKU. BUIbl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MoaudukanronHas U3MEHYMBOCTh. Poitb cpesl B GopMUpOBaHUN MOAM(DUKALIMOHHON N3MEHUMBOCTH.
Hopma peakuuum npusHaka. Bapuaunonsbslil psn u BapuanuonHas kpuBas (B. Moranncen). CaoiicTBa
MOIU(PUKAITMIOHHON H3MEHYHBOCTH.

'enoTunuueckast 3MeHUNBOCTh. CBOMCTBA FEHOTUIIMYECKON M3MEHYMBOCTU. Buapl reHOTUIIMYECKOM
U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHAS.

KomOuHaTuBHas U3MEHYMBOCTh. Meli03 1 10JI0BOM MPOLIecC — 0CHOBAa KOMOMHATUBHOM N3MEHUMBOCTH.
Ponb koMOMHATUBHON M3MEHYMBOCTH B CO3aHUU F€HETUYECKOT0 pa3HOo0pa3us B Ipejienax OJHOr0 BU/A.

MyrtanuroHHas U3MEHYUBOCTh. Buabl MyTainuii: reHHble, XpOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHbIE U
MHAYUUPOBAaHHbIE MYyTallMU. SINepHble M LUTOIUIa3MaTHYecKue Myranuu. COMaTU4YeCKME M II0JIOBBIE
MyTauuu. IIpuunHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BJIMSHHAE Ha OPraHU3Mbl. 3AKOHOMEPHOCTU
MYTallMOHHOIO IIpoLecca. 3aKOH FOMOJIOTMUECKUX PSAOB B HacencTBeHHOM u3menurnBocty (H.M. BaBuios).
BuesinepHast U3MEHUHNBOCTb U HACJIEICTBEHHOCTbD.

Onueenemuxa u dNU2EHOMUKA, POTb INULEHEMUYECKUX (PAKmMopos 6 HACie008aHUU U USMEHYUBOCMU
GenomunuyecKux NPU3HAKoO8 y OpeaHu3Mos.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u cxembl: «Buapsl n3MeHUUBOCTHY, «Moau(pUKallMOHHAs H3MEHYUBOCTLY, «KoMOMHaTHBHAs
U3MEHYUBOCTbY, «Meio3y, «OmnonoTBopeHue», «I'eneTndyeckre 3a00aeBaHNs yeIoBeKay, «Buabl MmyTanuii».

O6opynoBaHue: XMBbIe U repOapHble AK3EMIUIIPhl KOMHATHBIX PAacTeHHH, pUCyHKH (pororpadun)
YKUBOTHBIX C PA3JIMYHBIMU BUJJAMH U3MEHUHUBOCTH.

JlaGopaTtopnas pabora «lccnenoBaHue 3aKOHOMEpPHOCTEH MOJU(PHUKAIIMOHHON W3MEHUYHMBOCTH.
ITocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOI.

IIpakTuyeckas padora «MyTanuu y A1po30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapunorun uenoseka. MexayHaponHas IporpaMma HCCIEJOBaHMs T€HOMa 4YelloBeKa. MeTombl
U3y4eHHs] TEHETHUKU YeJIOBeKa: TI'eHEaJOrMYecKuil, OJU3HEIOBbIM, MTOr€HEeTUYECKUH, MOMYISIMOHHO-
CTaTUCTUYECKHUN, MOJIEKYJISpHO-TeHeTHYeCKnidi. COBPEMEHHOE ONpEIEICHUE TE€HOTHNA: ITOJTHOTEHOMHOE
CEKBEHUPOBaHUE, TCHOTUITHPOBaHKE, B TOM unciie ¢ momombio [T11P-ananu3a. Hacnencrsennsie 3a00ieBaHus
yerqoBeka. [eHHble M XpOMOCOMHBIE  0oJe3HM  4enoBeka. boinesHH ¢ HacleICTBEHHOM
IIPEIPACIIONOKEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B MIPENOTBPALLEHUH U JICHEHUH T€HETUYECKUX
3a0osieBaHuil 4esnoBeka. Menuko-reHeTHYeckoe KOHCYylIbTHpoBaHue. CtTBonoBble KieTkd. [loHsTHE
«TEHETHYECKOr0 Tpy3a». OTHYECKHE acleKThl HCCIeOBaHUN B 00JaCTHM peAakTUPOBAaHUS TeHOMa U
CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOphl MOBBILICHHON YYBCTBUTEIBLHOCTH YEJIOBEKA K (PU3MUECKOMY U XUMUYECKOMY
3arps3HEHHUIO OKPYKAIOILEH cpelpl. I 'eHeTndeckas peapacinoioKEHHOCTh YEJIOBEKA K ITaTOJIOTHSM.



JdemoHcTpauuu

Tabmuie! 1 cxeMbl: «Kapuotur yenoBekay, «MeToapl H3ydeHus: TCHeTUKH YeJIoBeKay, «I eHeTndeckue
3a00JIeBaHNS YETIOBEKAY.

IIpakTnueckasi padora «CocTaBieHHE U aHAIU3 POJOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apokIeHUE celleKUMU U pomectukanuu. Yuyenue H. M. BaBuiioBa o
[leHTpax MPOUCXONKACHHUS M MHOTOOOpa3wsi KyJIbTYPHBIX pacTeHUil. Polb CeleKIuu B CO3aHUM COPTOB
pacTeHud M MopoJ >KMBOTHBIX. COpT, MOpoOJa, MITAMM. 3aKOH FOMOJIOTMYECKUX PSAAOB B HACJIEACTBEHHOMN
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue Ajsl CENIEKIIMOHHOM paboThI.

Metoapl ceneKIMOHHON paboThl. MCKyCCTBEHHBINM OTOOP: MAacCOBBIM M WHAMBHUIYAIbHBIH. DTarbl
KOMOMHAIIMOHHOMU cenekiuu. McnpiTanue npon3BoauTeneii mo moroMctBy. OTOOp M0 TEHOTHITY € MTOMOIIIBIO
OLICHKH (peHOTHUIIa TOTOMCTBA U 0TOOP IO FEHOTHUITY ¢ oMol ananuza JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJl CEJIeKIMOHHOW palOoThl. PamuallMOHHBIA M XUMHUYECKUN
MyTareHe3 Kak HMCTOYHUK MYTallMi y KyJbTYpHBIX (OpM Opranu3MoB. lcmonb3oBaHHME T€HOMHOTO
penakTupoBaHus u MeToAoB pekomOuHanTHbIX JJHK a1 nmonmydenust ucxonnoro Marepuana Jijisi CEJICKIUU.

[Tomyuenue monumiaonaoB. BHyTpuBuaoBas rubpunuzanus. biu3kopoacTBeHHOE CKpEIIMBaHUE, UITU
uHOpuauHr. HepoacTBeHHOE ckpeluBanue, uin ayropuauur. ['erepo3uc u ero npuuuHsl. Mcnonb3oBanue
rerepo3uca B cenekiuu. Otnanéanas rubpumusanus. [IpeononeHue Oecrionus MEXBUIOBBIX THOPHIIOB.
JlocTuxkeHMs CeNeKIUU PaCTEHUN U JKUBOTHBIX. «3e1éHas pegonioyusy.

CoxpaHeHue U U3yYEHHUE I'€HETUUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM M UX JUKHUX POAMYEH NS
CO3/IaHUS HOBBIX COPTOB U THOPHJIOB CENTbCKOXO3SIMCTBEHHBIX KYIbTYD. M3yueHue, coxpanenue u ynpasieHue
2EHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 YENAX VIyYUleHUs.
CyWecmsyowux U co30aHusi HO8bIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEM COBDPEMEHHbIX
Memo008 HAYHUHBIX UCCTIe008AHULL, NEPedo8biX UOell U NePCHEeKMUBHBIX MEXHOLO2UIL.

Jdemoncrpauuu

Hoptpetsi: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenxo, I1. I1. JIykpsnenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmumel u cxembl: «LleHTpbI TPOUCXOXKACHUS U MHOTO000pa3usl KyJIbTYPHBIX pacTEHUi», «3aKOH
TOMOJIOTUYECKUX PAIOB B HACJIEACTBEHHOM W3MEHUMBOCTW», «MeTonpl cenekuun», «OTaanéHHas
rubpuanzamusy», «Myrtarenes».

JlabopaTropnasi padora «/3yueHre copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ] JOMAIITHUX KUBOTHBIX ).

Jlaboparopnasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTEHHII.

IIpakTyeckas padora «[IpuBruBKa pacTeHUIN».

Ikcekypeusi «OCHOBHBIE METOJIBI M IOCTUKEHUS CEJIEKIIMH PACTEHUM M )KUBOTHBIX (HA CETIEKIIMOHHYIO
CTaHIIMIO, TNIEMEHHYIO (epMy, COPTOMCIIBITATEIPHBIA Y9aCTOK, B TEIUIMYHOE XO3SHUCTBO, B JabOpaTOpHIo
arpOyHUBEPCHUTETA WIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTHA ¥ CHHTETHYeCKAs] OMOJIOTHA

OOBEKTHI, UCTIONB3YEMBIE B OMOTEXHOJIOTHH, — KJIIETOYHBIC M TKAHEBbIE KYJIbTYPbl, MUKPOOPTAHU3MBI,
WX XapaKTepUCTUKA. TpaauiMoHHas OWOTEXHOJIOTHS: XJIeOOTeUYeHne, TOJYICHUE KHUCIOMOJIOYHBIX
MPOAYKTOB, BHHOAeNue. Mukpobuonornueckuii cunre3. OOBEKTHI MUKPOOHUOIOTHYECKUX TEXHOIOTHIA.
[IpousBocTBO O€IKa, AMHHOKHUCIIOT U BUTAMHHOB.

Co3zanne TeXHOIOTUI M MHCTPYMEHTOB I€JICHANIPABICHHOTO N3MEHEHUS M KOHCTPYUPOBAHHUS TCHOMOB
C UETBI0 TOJYyYEHUS OPTaHWU3MOB M WX KOMIIOHEHTOB, COJEpKallliX HE BCTPEYAIOIIHECS B TPUPOJIC
OMOCHHTETHYECKHE TTYTH.

Knerounas wrxeHnepusi. MeTobl KyJIbTyphl KJIETOK M TKaHEW PAacTeHUN M KUBOTHBIX. KproOaHKH.
ComaTnueckass ruOpuau3zanus ¥ coMaThuyeckuil smOpuorenes. lcmosnb3oBaHHe TamjionIoOB B CENEKIHUU



pactenuid. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX
anmumen 8 meouyune. VICKYCCTBEHHOE OILIOJOTBOPCHHE. PEKOHCTPYKIUS SIMIICKICTOK W KIOHUPOBAHHE
JKUBOTHBIX. METOJ TpPaHCIUTAHTAIMU SJep KICTOK. 7TexHonocuu 0300posieHus, KyIbMUSUpOsanus u
MUKDOKIIOHAIbHO2O0 PA3MHONCEHUS] CeNbCKOXO3AUCTMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHas HWHXeHepus. VICKyCCTBEHHBIH CHHTE3 TI€Ha M KOHCTPYHMPOBaHHE
pexombunranTHeIX JJHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHKEHUS U MIEPCIICKTUBBI XPOMOCOMHOMN
Y TeHHOW MHXXEHEPUHU. DKOJOTUUECKHUE U ITUYECKUE MPOOJIEMbI TeHHON MHKEHEPHH.

Menunuackue  OmotexHosiorud.  IloctreHomHas mudpoBas  Menuuuua. [IIP-muarHoctuka.
MeTaboOMHBIN aHAJIN3, TEHOIEHTPUYECKUH aHaJIu3 IPOTEOMa 4YeJIOBEKa JJIS OIEHKH COCTOSHHUS €ro
310pOBbs. Vcmonp30BaHuE CTBOJOBBIX KIIETOK. TapreTHas Tepamnus paka. 3 D-0nonnxenepus ams pa3paboTku
(GyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKAX TEXHOJOTHH, CO3/MaHUS KOMIUICKCHBIX TKaHEW COYETaHHEeM
TEXHOJIOTHH TPEXMEPHOT0 OMONMPHUHTHHTAa M cKadoaauHra UIsl perieHus 3ajad MepCOHATM3NPOBAHHOM
MEIUIUHEI.

Coznanue BEKTOPHBIX BaKIMH C IS0 00ecreueHnss KOMOMHUPOBAHHOHN 3aIlUThI OT BO3OYAHUTEICH
OPBMH, ycraHoBieHHEe MOJEKYISPHBIX MeXaHU3MOB (¢yHkiHoHupoBanus PHK-conepxkamux Bupycos,
BBI3BIBAIOIIMX 0CO00 OmacHbIe 3a00JI€BaHMS YEIOBEKA U )KUBOTHBIX.

JlemoHCcTpanun

Tabmuner u  cxembl: «lcnonp30BaHWE MUKPOOPTaHU3MOB B IPOMBIIUICHHOM TPOW3BOICTBEY,
«Kierounas nnxenepus», «I 'eHHast UHKEHEPUS».

JlabopaTopnasi pa6ora «l3yueHre 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llosyueHrne MOJOUHOKHUCIIBIX POIYKTOB.

IKekypeusi «bHOTEXHONOTUS — BaKHEWIAsgs MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeICTABIEHH B OM0JIOTHH

OpomonmonHas Teopus Y. [lapsuna. IIpennocbuiku BO3HUKHOBEHH JapBUHM3Ma. JKU3Hb U Hay4Has
nearenbHocTh Y. /lapBuHa.

JBuxymue cuibl sBosonuu BuaoB no Y. JlapBuHy (BBICOKass MHTEHCUBHOCTH DPAa3MHOMKEHHS
OpraHU3MOB, HACJI€ICTBEHHAs] U3MEHUMBOCTb, OOpPH0A 3a CYIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIH
oToop).

Odopmiienne cunrernueckoir Tteopun sBomonun (CTD). HeilitpanbHas Teopusi 3BOJIOLUH.
CoBpemeHHast 3BOJTIOLMOHHAST OMOIOrHsl. 3HaYeHHE SBOJIIOIIMOHHOM TeoprH B (HOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA.

JdemoncTpanuu

[Toptpetsl: Apucrorens, K. Jlunneii, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, Y. lapsun, C. C.
Yetreepukos, U. U. IlImaneraysen, . Xongenn, /. K. benses.

Tabmune! u cxembl: «Cuctema xuBoit npupojisl (o K. JIunuero)», «JlecTHuma xuBbIX cymects (1o
Jlamapky)», «MexaHu3m GopMUPOBaHHS PUCTIOCOOIEHUH y pacTeHUH 1 )KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema Mapuipyra nmyremectsus Y. [lapsunay, «Haxoaku Y. JlapBunay, «®@opMbl 60pb0ObI 32 CyIIIECTBOBAHHEY,
«ITopoasl romy6eit», «MHoroobpasue KylnbTypHbIX (hopMm KamycTb», «Ilopoabl AOMAMIHMX >KUBOTHBIX»,
«Cxema oOpazoBanus HOBBIX BUAOB (110 Y. JlapBuHy)», «CxemMa COOTHOIICHUS BIKYIIIMX CHJT DBOJIFOIIUN,
«OCHOBHBIE T0JIOKEHUS CHHTETUYECKON TEOPUH IBOJIIOLIUI.

Tema 2. MukposBoaonus U eé pe3yabTaThl



[Tonynauus Kak 3J€MeHTapHas eIuHMIA 3BOMOIUNA. COBPEMEHHBIE METO/bI OLIEHKH T€HETUYECKOTO
pazHooOpa3usi M CTPYKTyphl momyisiuuii. V3MmeHeHwe reHO(POHAAa NOMYISAIMHH KaK dJIEMEHTapHOe
IBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus . Xapau, B. BaitnOepra.

OnemeHTapHbIe (DAKTOPHI (ABMKYIIME CHIIbI) 3BOJIOLMU. MyTanmoHHbI npouecc. KomOunatupHas
U3MEHYUBOCTh. J[peild reHoB — ciydailiHble HEHaNpaBiICHHbIE U3MEHEHHsI 4acTOT ayljiesield B MOMYJISIHUIX.
Dddext ocHoBatens. Ipgexm Oymuirounozo eoprviuika. CHudicenue 2eHemudecKkoeo pasHoo0pasusL:
npuuunvl u creocmeus. Ilpossnenue sghgpexma Opetigpa 2enos 6 6orbUWUX U MATBIX nONYAAYUAX. MUTpanuu.
W3omsuust monynsmuii: reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIorHYecKas (pernpoayKTUBHAs).

EctrectBenHblii oTO0p — HampaBistounii ¢akrop sBomound. POpMbl €CTECTBEHHOTO O0TOOpa:
JBIDKYIIUH, CTaOWIM3MPYIOUINHA, pa3pblBalonmii (Iu3pyntuBHbli). [lomoBoir or6op. Bo3HukHOBeHHE U
HBOJIIOLIMS COLIMAJILHOTO ITOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3ylbTaT MUKPO3BOIIOIUN. Bo3HUKHOBEHHE MPUCTIOCOOICHUIA
y opraHu3moB. Apomopho3bl u uaumoamanTanuu. [lpumepsl NpUCHOCOOIEHUI Yy OPraHU3MOB:
MOpP(OJIOTHYECKHE, (bu3HoIOrNyYecKue, OMOXMMHYECKHE, MIOBEJICHUECKUE. OTHOCUTENBHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u cTpykTrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKpOdBoONMH. M3omsuus —
KIroueBol  (aktop BugooOpazoBaHusa. Ilytm u  cmocoObl  BUAOOOpa3oBaHUS:  aJUIONATPUUYECKOE
(reorpaduyueckoe), CUMIATPHIECKOE (IKOIOTUIECKOE), «KMTHOBEHHOEY (ITOJIUTLIONTU3ALIHS, THOPUAN3ALINS).
JIMTenbHOCTD BOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponb sBonronmonHo# Ouosiornu B pa3paboTKe HAYYHBIX METOAOB COXpaHEeHHs] OuopasHooOpasus.
MuKpo3BOIIOLMS U KOABOJIOLKS Mapa3uTOB M MX X035ieB. MexaHu3Mbl (JOPMUPOBAHUS YCTOMYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

Jdemoncrpauuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl 1 cxeMbl: «MyTallMOHHAsE U3MEHUYMBOCTHY, «llomymsiimoHHast cTpykTypa Buaa», «Cxema
nposiBieHUsT 3akoHa Xapau—BaiinOepra», «JIBuXKyline CHIIBI SBOJIONHUNY, «IKOJOTHYECKAsT W3OJISAIIMS
HOMYJSALUA ceBaHCKOU Qopenuy, «l'eorpaduyeckas W30iALUs JTUCTBEHHUII CUOUPCKON U JIMCTBEHHUIIBI
naypckoi», «llomynsuoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTB», «Cxema NelCTBUS €CTECTBEHHOIO
otOopay, «PopmMbl 0OpbOBI 3a cyliecTBOBaHUE», «HAyCTpuanbHBIH MenaHu3M», «KHUBbIe UCKOMAeMbIE»,
«IlokpoBUTENbCTBEHHAs  OKpacka  XHUBOTHbIX»,  «lIpenympexnparomas  oKkpacka  KUBOTHBIX»,
«Puznonornueckue agantanuny, «[Ipucnoco6IeHHOCT, OPraHu3MOB M €€ OTHOCHTEIBHOCTBY, «Kputepun
BUAa», «Buasl-nBoitHukm», «CTpyKTypa Bua B mpupozae», «Crocoosl BupooOpa3oBanus», «I eorpapuueckoe
BUJ000pa3oBaHue TpEX BUIOB JIAHABIIIEH», «DKOJIOTHYECKOE BHA000pa30BaHUE BHUAOB CHHUID,
«[Tomummonapl pacterui», «KamycTHO-penedHbIil THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHUil, KOJUIEKIIMM HACEKOMBIX, Yydesia MTULl U 3BEpel ¢ MpuMepaMu
pa3IMYHBIX MPUCIOCOOICHUH, yydena NTULl U 3Bepel pa3HbIX BUIOB, TepOapuu pacTeHUH OJU3KUX BHJIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIAY.

JlaGopaTopHnas padora «[IpucnocoGieHuss OpraHM3MOB U UX OTHOCUTENbHAS L[E1eCO00pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 10 MOP(OIIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/1IOLHA U €€ pe3yJIbTAThI

Metonsl  u3ydeHHMs MakposBositouMd. llaneoHTonormuyeckue MeTOIbl M3YyYEHHUS  HBOJIIOLMH.
[epexoaubie GopMbl U PUITOTEHETHYECKUE PSI/IbI OPTaHU3MOB.

Buoreorpadpuyeckne metonsl u3ydeHus sBotonuu. CpaBHeHue Quopbl U ¢ayHbl MATEPUKOB U
ocTpoBOB. bruoreorpaduueckne oomactu 3eMian. BUIbI-oHIEMUKU U PETTUKTHI.



OMOPHOIOTMUECKUE U CPABHUTEIBLHO-MOP(OIOrHUECKUE METO/Ibl U3YUCHHUSI IBOJIOLNH. [ 'eHeTnueckue
MEXaHU3MBbI BOJIIOLIUM OHTOT€HE3a U IIOSIBJICHUS 3BOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHATIOTUYHBIE
opranbl. PyaumeHTapHble Opranbl U aTaBU3Mbl. MOJEKYJIIpHO-TEHETUYECKHE, OMOXMMMUYECKUE U
MaTEMaTHYECKUE METOJbI U3yYEHHS 3BOJIIOLMU. ['oMonaoruunbie reHpl. COBPEMEHHBIE METObI TOCTPOCHHUS
(MIIOreHeTUYECKHX 1€PEBBEB.

XPpOMOCOMHBIE MYTALIUU U 3BOJIIOLIUS TEHOMOB.

OO0mue 3akoHOMepHOCTH (MpaBWia) dBOMOIUHU. [lpunyun cmenvl Gyukyuti. HeobpatumocTh
IBOJIIOLIMM. AJjanTUBHAsL paauanns. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoHcTpauuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuubl u cxembl: «DUIOTEHETHYECKUN DAL JIOMAAN», «APXEONTEPUKCY, «3BEpO3yObIe SIIEPHI»,
«Crerouedanb», «Puanodutsr», «CeMeHHbIE TAaIOPOTHUKKNY, «bruoreorpadgudeckue 30Hb1 3emunny, «Jperid
KOHTUHEHTOB», «PenukThl», «HavyanpHble cTaguu SMOPHMOHAIBHOTO Pa3BUTHUS MMO3BOHOYHBIX KMBOTHBIX),
«["oMONIOTHYHBIC ¥ aHATIOTUYHBIE OPTaHbly, «PyTUMEHTHI», «ATaBU3MBI», «XpOMOCOMHBIE HAOOPHI YeTTOBEKa
U IIUMIIaH3e», «l 1aBHbIe HANPaBJICHUS dBOIIOIHMNY, «OO0IINe 3aKOHOMEPHOCTH IBOJTIOIIHM.

OOGopynoBaHue: KOJUIGKLUMHU, TrepOapuu, MYISKM HCKONAeMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BuTHe )KM3HU HA 3emJie

Hayunple THIOTE3Bl NMPOMCXOXKICHHUS >KU3HM Ha 3emuie. AOuoreHe3 m mancnepmusi. JloHaydHble
IPECTABICHUS O 3apOXKICHUH KHU3HU (KpealmoHu3M). ['Mrore3a NoCTOSHHOTO caM0O3apOKICHHS KU3HU U e€
onposepxkenue onbitamMu @. Penu, JI. Cnannannanu, JI. ITactepa. [IporcxoxaeHue )KU3HA H aCTPOOHOJIOTHSI.

OcHoBHbIE JTambl HEOopraHuyeckoil osBomtouuu. IlmanerapHas (reojoruyeckasl) 3SBOJIOLMS.
XuMuyeckasi 3BOJIOLMSA. AOUOTEHHBIM CUHTE3 OpPraHMYecKuX BeulecTB M3 HeopraHumdeckux. OmbiT C.
Mwnepa u I'. FOpu. O6pa3zoBanue nonuMepoB u3 MoHomepoB. KoanepBatHas runore3a A. M. Omnapusa,
runoTe3a nepBuyHoro oynpona Jx. Xongeina, renerudeckas runoresa I'. Ménnepa. Pu6osumsr (T. Uek) u
runore3a «mupa PHK» V. 'un6epra. ®opmupoBanre MmeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emnu u meroasl e€ usyueHus. VMckomnaemble opraHudeckiue OCTaTKu. I'eoXpoHosiorus u eé
metoabl. OTHOCHUTENbHAs U a0COTIOTHAS T€0XPOHOIO0rHs. ['e0XpoHOIOrnyecKas 1IKana: 30Hbl, 3pbl, TEPHObI,
SIOXHU.

Havanbhble sTansl oprannyeckoil sBomtonuu. [losiBieHrne M 3BONIONUS MEPBBIX KIETOK. DBOIIOIUS
MeTtabonu3ma. Bo3HuKHOBEHHE MepBbIX SKocucTeM. COBpeMEHHbIE MUKpPOOHbIE OMOIUIEHKH KakK aHajior
nepBbIxX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapruoThl U S3yKapHOTHI.

[Tpoucxoxaenue  SykapuoT  (cUMOMOTreHe3).  DBONIOIMOHHOE  MPOUCXOXKICHHE  BHUPYCOB.
[IporcxoxkaeHre MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3TaIlbl HBOJIOLMH BbICHINX pacTeHUi. OCHOBHBIE apoMOpd03bl pacTeHuil. Berxoa pacrenmuii
Ha cymy. [losiBIeHMe CIOPOBBIX pacTeHUI U 3aBoeBaHKMe UMH cylid. CeMeHHble pacTeHus. [Iponcxoxnenne
[BETKOBBIX PACTECHHIA.

OcHOBHBIE 3TaIlbl 3BOJIIOIUY )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(]O3bl )KMBOTHBIX. Benackas ¢ayHa.
KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XopnoBble KMBOTHBIE. JKU3HBb B BOJE.
OBouonisl 03BOHOYHBIX. [Tponcxoxaenne ampubuii n pentunuii. [IpoucxoxaeHne MIEKOMUTAIOUIMX H
ntull. [lpuHuun kmroueBoro apomopdoza. OcBoeHHEe OECHO3BOHOYHBIMU M MO3BOHOYHBIMU YKMBOTHBIMH
CYIIN.

Pa3BuTHe xu3HM Ha 3emile MO 3paM U NEpUOJaM: apXxel, MPOTepO30i, MaIe030i, ME30301, KaltHO30M.
OOmast xapakTepuCTHKa KJIMMaTa M TeoJormyeckux mporeccoB. llosBieHMe M pacuBeT XapaKTepHBIX
OpraHu3MOB. YTieo0pa3oBaHME: €ro YCIOBHS U BIMSHUE HA Ia30BbIM cOCTaB aTMOC(EPBHI.



MaccoBble BBIMUPAaHHS — JKOJOTMYECKHE KPU3MCHI NMPOLUIOro. IIpHyuHBI M CIEACTBHS MacCOBBIX
BoIMUpaHUN. COBpEMEHHBI JKOJOTMYECKHH Kpusuc, ero ocobenHoctu. IlpoGiema coxpaHeHHs
6uopazHooOpasus Ha 3emIe.

CoBpeMmeHHas cucteMa opraHudeckoro mupa. IlpuHnuns! kiaccudukanun opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoncTpauuu

Hoptpetsr: @. Penu, JI. Cnannanuanu, JI. [lactep, U. . Meunukos, A. 1. Onapun, [[x. Xongeis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombiTa . Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIO
camo3apokJieHus ku3Hu», «Cxema onblta C. Mumnepa, I'. FOpu», «3Tansl HEOpraHUYECKOW 3BOIIOLUNY,
«'eoxpoHosiornueckas mkana», «HadanbHble 3Tambl OpraHudeckod 3BoioLuN», «CxeMa 00pa3oBaHUA
9yKapuoT nyTéM cumOuoreHesa», «Cucrema >XUBOH mpupoab», «CTpoeHue BUpPyca», «ApoMopdo3bl
pacrenuit», «PuHnOpUTHY, «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY, «MXu»,
«[TanmopoTHuKN», «l'0noceMeHHbIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS
KHUBOTHOTO MHUPa», «ApoMop(ho3sl )KUBOTHBIX», «[Ipocreiimmey, «KumeunomnonoctHsiey, «lILitockue yepsuy,
«Ynenucronorue», «PviObl», «3eMHOBOAHBIE», «lIpecMbikatomumecsy», «lItuipy, «MilekonUTaOLIME,
«Pa3BuTue XU3HHM B apXeWckol 3pey, «Pa3BUTHE XU3HU B IIPOTEPO30MCKON 3pe», «Pa3BuThe XHU3HM B
IIaJICO30MCKON 3pey», «Pa3BUTHE XKH3HUM B ME3030MCKOM 3pe», «Pa3BUTHE JXKH3HM B KaHHO30MCKOH 3pey,
«CoBpeMeHHas CCTEMa OPraHUYeCKOro MUPay.

OOGopynoBanue: repOoapuM pacTeHUIl pa3IMyHBIX OT/AENOB, KOJUIEKIIMM HACEKOMBIX, BIIaKHBIE
Ipenaparsl )KUBOTHBIX, PAKOBUHBI MOJIJIIOCKOB, KOJUIEKIIUN UIVIOKOXKMX, CKEJIEThI [I03BOHOYHBIX )KMUBOTHBIX,
yyyesla NTUL U 3BEped, KOJJIEKLIMU OKaMEHENOCTEH, MOJE3HbIX HCKOMAEMbIX, MYJSKH OPraHUYeCKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa jadoparopHasa pabdora «MogenupoBanue onbeltoB Muiuiepa—lOpu no wnsydenuro
abMOreHHOr0 CMHTEe3a OPraHNYECKUX COeTMHEHUH B IEPBUUHON aTMOCchepe.

Jlaboparopnasi padora «/3yueHue u omucaHue UCKOMAaeMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUSI PACTEHUI pa3HbIX OTAEIOBY.

IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3aaun aHTpOnosoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPECTABICHUN O MPOUCXOXKACHNUN YenoBeka. Penurnosnsie Bo33penus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUH.

Cx0z1cTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATHUYECKOE MTOJIOKEHUE UesloBeKa. CBUIETENBCTBA CXOICTBA
YyelloBeKa C  JKUBOTHBIMU:  CpPaBHUTEIbHO-MOP(OJIOTUYECKHE,  AMOpPHOJOTHYECKHE,  (U3HUOJIOTO-
Onoxumuueckue, mnoBeAeHYeckne. OTIMYUS dYeloBeKa OT JKUBOTHBIX. [IpsMOXoXKIeHHe M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

HBwxynme cuibl  (pakTopbl) aHTpomoreHesa: Ouosiornuyeckue, conuainbHble. CoOOTHOIIEHHE
OMOJIOTHYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CcTaauu aHTpornoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IIPOKOHCYNBI) U paHHUE
HOHTHJIBI — OOIIMe MPEeAKH YeOBeKOOOpa3HbIX 00€3bsH M JIoAeH. ABCTPAJONUTEKH — JABYHOTHE HPEIKU
mojen. YemoBek yMenblil, IIEpBbIe U3TOTOBIEHUS OPYAUN Tpyaa. YeloBeK NpsIMOXOAAIIMM U NIEPBBIA BBIXOJ
monent 3a nipeaensl Adpuku. UenoBek reidaenb0eprckuii — o0l MpeaoK HeaHJIEePTATbCKOTO YeJIOBeKa U
YeJI0BeKa pa3yMHOTo. YelloBeK HeaHepPTaIbCKUN KaK BUJ JIFOAEH XOJOJAHOTO KiIuMara. YermoBek pa3yMHbIN
COBPEMEHHOT0 THIIa, IEHUCOBCKHUI 4eJI0BEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka
Y TIAJIEOT€HOMMKA.



DBOJIIONHST COBPEMEHHOTO YelioBeKa. EcTecTBeHHBINM OTOOP B MOMYJSANMIX YeloBeKa. MyTaliMOHHBIN
nporecc u noaumopdusm. IlomynsuoHHble BOJHBI, Apeiid reHoB, MUTpanus U «3(pQHEKT OCHOBATENIs» B
HOIMYJISIMSIX COBPEMEHHOT'O UEIOBEKa.

Yenoseueckue pacbl. [lonarue o pace. bonbime pacel: eBporeonaHas (eBpa3uiickas), aBCTpajo-
HerpoujHas (dKBaToOpUaibHas), MOHTOJOWIHAs (a3MaTcKo-aMepHKaHCKas). Bpems u myrtu pacceneHus
yeloBeka 10 IulaHere. EnuHCcTBO yenmoBeueckux pac. HayuHas HeCOCTOATENBHOCTh —pacHu3Ma.
[IpucrocobaeHHOCTD YeT0BEKa K Pa3HbIM YCIOBHAM OKpYKaromei cpensl. Biusiaue reorpaduyeckoit cpeabl
U apeiida reHoB Ha MOPQOJIOTHIO ¥ (PU3HOJIOTHIO YEIOBEKA.

MexaucuuruimHapibie MeToAbl B (u3HuecKoil (OMOJOrnYecKkoi) aHTPOMOJIOTHH. DBOJIIOLMOHHAS
AQHTPOIOJIOTUS U NAJIEOAHTPOIIOJIOTUS YEIOBEUECKUX MOMYISIMM. bruoconnanbHble uccaea0BaHus IpUPOIbl
yenoBeka. MccienoBanne Ko3BOIIOLMH OMOJIOTMYECKOIO U COLIUAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Moptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel 1 cxeMbl: «MeToIbl aHTPONOJOTHNY, «I 0JIOBHOW MO3T uenoBekay, «UemoBekooOpasHbIC
00e3bsiHbI», «CKelleT 4eloBeKa M CKeJeT IIMMIaH3e», «PyauMEHTbl U aTaBU3MBI», «J[BIKYyIIHME CHIIBI
AHTPOIIOreHe3a», «DBOIIOLMOHHOE JIPEBO 4YENIOBEKa», «ABCTpajonutek», «HenoBek ymenslity, «HemoBek
npsaMoxoauminy, «JlenucoBckuil yenoBek» «Heannepranbipl», «KpomanboHUb», «lIpenku yenoBekar,
«OTanbl 3BOJIIOLNHN YEJIOBEKay, «Pachl yemoBeKay.

O6opynoBaHue: MyJISKM OKaMEHEJOCTEH, MPEAMETOB MaTepUalbHOW KYJIbTYpPbl MPEIKOB UYEIOBEKa,
penpoaykuuu (pororpaduu) KapTuH ¢ MUDOIOTUYECKUMU U OUOICHCKHUMH CIOKETaMH IMPOUCXOXKICHUS
yenoBeka, ¢ororpaduu HaXOJOK HCKOIMAEMBIX OCTAaTKOB YENOBEKa, CKEJNET 4YelOoBEeKa, MOJENb dYeperna
YyeJloBeKa M 4Yepena IIMMIIaH3€, MOJEIb KHUCTU 4YeJOBeKa M KUCTH IIMMIIAH3€, MOJIENM TOpca IPEIKOB
YeJI0BEKa.

JlaGopaTtopnas pabGora «/3yueHue 0COOEHHOCTEH CTPOEHHUS CKeJeTa 4YeloBeKa, CBSI3aHHBIX C
IPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTalUNi YeTOBEKay.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOLLIEHUSIX OPTraHU3MOB H HA/IOPTaHU3MEHHBIX CHCTEM C
OKPY:KaIOIIEeH cpeaou

3apoxieHue U pa3BUTHE 3KojJoruu B Tpynax A. I'ymGombnra, K. @. Pynase, H. A. Cesepuona, D.
l'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3a1auu 3xosoruu. CB3b 3KOJOTUH C IPYTUMH HayKaMHU.

MeTtonsl sxonoruu. [loneBsie HaOMIOAEHNS. DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOAHBIE U JTaOOpATOPHBIE.
MopenupoBaHue B 3K0JI0TMH. MOHUTOPHHT OKpY>KaroIiel Cpeibl: JOKaIbHbIN, pErnOHAIBHBIN U ITT00AIbHBIMN.

3HAaYEHUE HKOJIOTMUECKUX 3HAHUN NI YEJIOBEKA. DKOJIOIMUECKOE MUPOBO33PEHNE KaK OCHOBA CBSA3EH
yeyoBedyecTBa ¢ npupojoil. dopMupoBaHHE 3KOJOTUYECKOW KYJIbTYpPhl M IKOJOTMYECKOM T'PaMOTHOCTH
HacCeJIeHUS.

JdemoncTpanuu

[Moptpetsr: A. I'ym6onear, K. ®@. Pynse, H. A. Cesepiios, O. ['ekkens, A. Tercnu, B. H. Cykaués.

Tabmuip! u cxemsl: «Pa3aensl skoaoruny», «MeToabl FIKoJIoruny, «CxemMa MOHUTOPHUHTA OKPYKaIoen
CpEeIbI».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEJOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUSA

Dxosiormdeckue (HaKTopel W 3aKOHOMEPHOCTH uX JedcTBus. Kiaccudukarusi 5KOJOTHYECKHX
dakTopoB: abmoTmueckue, OWoTHYeckue, aHTpororeHHble. OOmUe 3aKOHOMEPHOCTH  JCHCTBUSA
skosorndyeckux ¢akropo. IIpaBuno wmuaumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.



Aobuotndeckue paktopsl. CBET Kak dKojornueckuii pakrop. [[eficTBUe pa3HBIX YYaCTKOB COJTHEUHOTO
CIIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TPYIIBI PACTEHUW M KUBOTHBIX MO OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeTa. PoTONEPUOAU3M.

Temmneparypa kak 3xosorudeckuii paxrop. JleiicTBue Temneparypsl Ha opranu3Msbl. [[oHKIIIOTEepMHBIE
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxxnocts kak skomormdeckuii ¢axrtop. llpucmocoGienuss pacteHHil K MOAJIEPKAHHIO BOJHOTO
Oanmanca. Knaccudukanus pacteHuid o0 OTHOIICHUIO K Boje. [IpucmocoOeHus )KUBOTHBIX K M3MEHECHUIO
BOJHOT'O pEKUMa.

Cpenbl 06UTaHMs OPraHU3MOB: BOAHAsI, HA3EMHO-BO31yIlIHAs, IOYBEHHAs, TTyOWHHAs MOIOYBEHHA,
BHYTpHUOpraHu3MeHHasi. PU3NKO-XUMHUYECKHE 0COOCHHOCTH cpell 00uTaHusl opranu3MoB. [IpucnocobneHus
OpPraHU3MOB K ’)KM3HH B pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u  BHyTpeHHUE pUTMBL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennrsie Gopmbl opranu3MoB. [loHsTHE O *X)H3HEHHOW (Qopme. KuzHeHHBIE (OPMBI PACTCHHIA:
JEepPEeBbs, KYCTApPHUKH, KYCTapHUYKHU, MHOTOJICTHHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBIE (DOPMBI
YKUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue pakTopsl. Buabsl 6MOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHIINS, XUITHUIECTBO, CHMONO03
u ero ¢opmsl. [lapasutusm, Koomnepamnus, MyTyaJIn3M, KOMMEHCATU3M (KBApTHPAHTCTBO, HAXJIEOHMUECTBO).
Herpoduueckue B3ammoneicTBusi (Tonmmueckue, ¢Gopuueckue, (adbpudeckue). 3HadeHHE OMOTHYECKHUX
B3aMMOJICHCTBUI Ui CYIIECTBOBAHHSA OPraHU3MOB B cpeae oOutaHus. [IpuHIMI KOHKYpEHTHOTO
WCKIIFOUCHHUS.

JdemoHcTpauuu

Tabmumel U cXeMbl: «IKOJOTHYECKHe (GakTopbl», «CBETOBOH CHEKTP», «IKOJIOTHYCCKHE TPYIIIBI
JKUBOTHBIX IO OTHOILUEHUIO K CBETY», «TeNJOKpOBHBIE >KHUBOTHBIE», «XOJIOAHOKPOBHBIE >KHUBOTHBIEY,
«DU3HOJIOTHYECKHE AJaNTallli KUBOTHBIX», «Cpeabpl OOUTaHUS OpraHU3MOBY», «bHOIOTHYECKHE PUTMBIY,
«Kuznennole Gopmbl pacteHuin», «KusneHHoie GOpPMBI KUBOTHBIX)», «IKOCHCTEMA HIUPOKOIMCTBEHHOTO
necay, « IKocucTeMa XBOMHOTO Jiecay, «Llenu nmutanusy, « XumHndectBoy, «llapazutuzmy», «KoHKypeHIus»,
«CumoOmo3y, «KoMMeHcaIu3m.

O6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, MPUCIOCOOIEHHBIX K BIUSHUIO Pa3TUYHBIX
9KOJIOTHYECKUX (PAKTOpPOB, TepOApuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHHUS, TepOapuul M  KOJUIEKIHMH
TEIUIOTIOOUBBIX, 3MMOCTOMKHUX, MOPO30yCTOMUMBLIX pacTEHUH, dydelna MTHUIl U 3Bepeid, repbapuu pacTeHuH,
OTHOCSIIIMXCS K TUrpodutam, kcepoputam, Me3opuraMm, KOMHATHBIC PACTEHUS JAHHBIX TPYIII, KOJUICKIIMH
JKUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpellax, repOapuu U KOJUICKIIMM PaCTeHUN U >KMBOTHBIX, 00JIAJAONINX
yepTaMu MPHUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU, TepOapuul U KOJUIEKIIMU PAaCTeHUH
U OJKMBOTHBIX PA3NMYHBIX >KM3HEHHBIX (DOPM, KOJJIEKIIMU JKUBOTHBIX, YUYAaCTBYIOIIMX B Pa3IUYHBIX
OMOTHYECKUX B3aMMOJICHCTBHSIX.

JladopaTropnasi padora «BrisBieHre MPUCTIOCOOICHUM OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladoparopnasi padora «BrIsBieHre MPUCITOCOOIEHNN OPTaHU3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rusi BUAOB ¥ NOMYJIALHI

DKoJorHYecKre XapakTepucTuku mnomnyiasuuu. [lonmynsiuss kak Ouonormyeckas cucrema. Poib
HEOJHOPOJHOCTH Cpenbl, (U3NUEeCKUX OaphepoB M OCOOCHHOCTEW OMOJIOTHH BHUIOB B (OPMHUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYpbl nonyisiuuii. OCHOBHBIE MMOKAa3aTeIN NOMYJSLUN: YACIEHHOCTh, TIOTHOCTD,
BO3pAaCTHas U MOJIOBAsi CTPYKTYPa, POKIa€MOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIMSL.



DKoJIoru4eckas CTpykTypa nonysanui. OneHKa YucaeHHOCTH MONy Y. J[MHaMuKa TOMyJsuuuy 1 €
peryisanus. buotndeckuil noTeHIMaN NOoNyJsuuy. MoaenupoBanue TMHAMUKHY nonyssuuu. Kpuseie pocra
YHCICHHOCTH Tomysaiuu. KpuBble BbDKMBaHMA. Perynsiusi 4UCIEHHOCTH MOIMYJSLUI: poiib (aKTOpPOB,
3aBHUCSIIUX U HE 3aBUCALINX OT IJIOTHOCTHU. DKOJOTHYECKHE CTpaTeruu BUAOB (I- u K-ctparerun).

[Tonsitue 00 sKonoruueckoil Humie Buaa. MecrooOuTaHue. MHOroMepHas MOJENb IKOJIOTUYECKOM
Huw J[x. M. XarunHcona. Pasmepsl 3xonornueckoit Hum. [loTeHmanpHas u peain30BaHHas HULLH.

Bun kxak cucrema nonynsuuil. Apeansl BUAOB. BUabl U UX KU3HEHHBIE CTpATErUU. DKOJOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS U MUTPALIMI )KUBOTHBIX. brosornueckne MHBa3UM 4yKEpOJAHBIX BUOB.

JdemoncTpanuu

[Toptper: [Jx. M. XarunHCcoH.

Tabmuipl U cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKH Monyisiuny, «l[IpoctpancTBeHHas CTpyKTypa
nomyisauuu», «Bo3pacTHele nHMpaMuAbl HOOMyasAuuu», «CKOPOCTh 3acelneHus IOBEPXHOCTH 3eMIIU
pa3IMYHBIMU OpranuzMamm», «Mojenb 3kosiornyecko Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

Jla6opaTopnasi padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHHUIO.

TeMa 9. DKo0JI0rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. bruoieHos u ero crpykrypa. CBsi3H MeX1y OpraHu3MaMu B OMOIICHO3E.

Oxocucrema Kak otTkpbiTass cucrema (A. Jx. Tencnu). @yHKIMOHAIbHBIE OJOKM OpPraHuU3MOB B
9KOCUCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBuu. Tpoduueckue Lenu u CeTH.
AbGuotnueckue 010ku sKocucTeM. [1oUBbI U Uikl B 3KocucTeMax. KpyroBopot BelecTB U MOTOK SHEPTUU B
IKOCHCTEME.

OcHoBHbIE TOKa3aTeNd 3KOcHCTeMbl. buomacca v mpoAaykius. DKOJIOTMYECKHE MUPaMUIbl YHCE,
O6uomacchl U SHEpPTuu.

Hunamuka  sxocucmem. Kamacmpoguueckue nepecmpoiiku.  @Daykmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. [lepBuyHbIE U BTOPUYHBIE CYKLIECCHUH W HMX TNPUYMHBIL.
AHTpOIIOTEHHbIE BO3/AEWUCTBUA Ha cykueccuu. KnumakcHoe coobuiectBo. buopazHooOpasue u mosHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIE PKOCUCTEMBI. JKOCUCTEMbL 03€D U peK. DKOCUCTEMbl MOPeU U OKeaHo8. IKOCUCTEeMbl
MYHOp, 1€ecos8, cmenell, nyCmvlHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpo3KocucTemMa. ArporieHo3. Paznuunst MexXJy aHTPONOT€HHBIMU U
IIPUPOIHBIMH SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoickas ¢iopa u  dayHa.
CunanTponuzanus ropojackoi ¢aynsl. buonornueckoe M XO3SIMICTBEHHOE 3HAUEHHE arpoO’KOCHCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJEWCTBUI OpPraHM3MOB B 3KocHucTeMax. Ponb
KACKAOH020 3¢hhekma u 6U008-20UPuUKamopos (Kuoyesvlx 6u008) 6 OYHKYUOHUPOBAHUU IKOCUCHEM.
[TepeHoc sHEPrUM U BEUIECTB MEX/1Y CMEKHBIMU SKOCUCTEMAMHU. Y CTOMUNBOCTh OPraHU3MOB, TOMYJISALIUNA U
9KOCHUCTEM B YCJIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JEHCTBHI.

Mexanusmbl  8030elicmsus 3a2pA3HEeHUll PAa3HblX MUnog Ha CcyO0pP2aHUIMEHHOM, OpP2aAHUSMEHHOM,
NONYIAYUOHHOM U 3IKOCUCIMEMHOM YPOBHAX, OCHOBbl 3KON02UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeToa0a0TUusl MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX AIKOCHCTEM.

JdemoHcTpauuu

[optpert: A. Jlx. Tencau.

Tabnuibl u cxembl: «CTpyKTypa OMo1IeH03a», «DKOCUCTEMA U POKOJIIMCTBEHHOT0 JIecay, « JKocHcTeMa
XBOMHOTO Jjeca», «PyHKIMOHAJIBHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «KpyroBopor BemiecTB B



skocucteme», «llenu mnuranua (mactOumiHasi, JeTpUTHas)», «DKoJoruyeckas MHpaMUAa YHUCEID,
«DKoJOTHYeCcKas mupamMuaa OMoMacchl», «IKOJOTHUECKass MUpamuaa sHeprun», «Obpa3zoBanue 0050Tay,
«IlepBruunas cykueccus», «BoccTaHoBiIEHHE Jieca IOCIE IMOXKapa», «IKOCHUCTEMA 03€Pa», «ATPOLEHO3»,
«KpyroBopot BeliecTB U MOTOK SHEPTUH B arporeHose, «I[Ipumepsr ypOboskocuctem».

O6opynoBanue: repbapuu pacTeHUi, KOJIEKIIMHM HAaCEKOMBIX, yy4yena NTHIl U 3Bepeil, repbapuu
KYJBTYPHBIX U IUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucaHue ypooIKOCUCTEMBD.

JlabopaTopnasi padora «/3yuenue pazHooOpa3us MEIKHUX IMOYBEHHBIX UYICHHCTOHOTHX B Pa3HBIX
IKOCUCTEMAX).

IKCKypeusi «IKCKypcusi B THIIMYHBIN OuoreoneHo3 (B 1yOpaBy, Oepe3HsiK, eIbHHUK, Ha CYXOIO0JIbHBIN
WM TIOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

Bbuocdepa — obmiernnanerapHas 060109ka 3eMId, TA€ CYIISCTBYET WU CYIIECTBOBAJIA )KU3Hb. Pa3BuTue
npencTaBieHuit o ouocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepuajackoro o 6uocdepe. O6mactu 6uochepsr
u e€ coctaB. JKuBoe BemecTBo 6uocdepsl 1 ero pyHKIUU.

3aKOHOMEPHOCTH cyIliecTBoBaHUs Ouocdepbl. OcobeHHOCTH 6rochepsl Kak rmo0aabHOW SKOCUCTEMBI.
Junamudeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemiecTB U OMOreOXUMUYECKHE UK (yrieposa,
a3zoTa). PUTMU4HOCTH siBIICHUI B Orocdepe.

3onanbHOCTh Ouocdepnl. [lonstrne o OGmome. OCHOBHBIE OMOMBI CYIIW: TYHIpa, XBOWHBIE Jieca,
CMEIIaHHbIE U IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI, MYCTHIHU, TPOMUYECKHE JIeca, BBICOKOTOPDS.
Knumar, pacTuTenbHbIN U 5KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS KHUBBIX CUCTEM, OIIEHKA HX PECYPCHOTO MOTEHIHANA 1 OMOCHEPHBIX (QYHKITHIA.

Jdemoncrpauuu

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

Tabmuusl u cxemsl: «I'eochepsr 3emman», «KpyroBopot azora B mpupoje», «KpyroBopor yriepona B
npupone», «Kpyroopor kuciopona B mpupone», «KpyroBopoT Boabl B mpupojie», «OCHOBHbIE OMOMBI
cymmy, «Knumarnueckue nosica 3emnn», «Tynapay, «Taitray, «CMmemanubiii gecy, «lLlupokonucTBeHHBIH
necy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tpornuyeckuii gecy.

OGopynoBanue: repoapuu paCTEHUM pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJNOrnyeckre KpU3UChl M MX MNpUYMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHne BoaHOM cpenbl. OXpaHa BOIHBIX pecypcoB. Pa3pymienue
nouBsl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHne Kimmara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HAa PACTUTENIBHBIA M JKUBOTHBIM Mup. OXpaHa pPaCTUTEIBHOTO |
AKHUBOTHOTO MUpa. OCHOBHBIE MPUHIIMITEI OXpaHbl Tpuposl. KpacHbie kHuru. Oco6o oxpaHsemMble IPUPOIHBIE
tepputopuu (OOIIT). Borannueckue caapl 1 300J0THYECKUE TAPKH.

OCHOBHBIC TPHUHIMITEI YCTOWYMBOTO pa3BUTHs dYeJIOBeYeCTBA W NPUPOABI. ParmoHaibHOE
IPUPOJIONIOIB30BaHUE M COXpaHEHHE OMOoJOrHYeckoro pazHooOpasus 3emin. OOIIKME 3aKOHOMEPHOCTH
IJI00ANBbHBIX AKOJOTMYECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpH3HCa U €ro BepOsTHbIE
HOCTE/ICTBHSL.

PazBuTne MeTO/OB MOHHMTOpPHHTA pAa3BUTHS OIACHBIX TEXHOTCHHBIX TmporeccoB. Cucmemmbvie
uccnedosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPeHmMocnocobHnou sHepeemuxe. buonozuueckoe
pasznoobpasue u ouopecypcol. Hayuonanonvle ungopmayuonnsvie cucmemol, obecneuusarowue 00Cmyn K
uHgopmayuu no coCMoAHUN OMOeNbHbIX U008 U dKkocucmem. OCHOBbL dKOpeaburumayuy dKOCUcmem u
cnoco608 6opbbOBL ¢ buonospescoeHusMU. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.



JdemoHcTpauuu
Tabmuiel U cxeMsbl: «3arpsisHeHne arMocheps», «3arps3Henue Tuapocheps», «3arps3HEHNE TOYBBIY,
«[TapuukoBsIii 3pdexT», «Ocobo oxpaHseMble MPUPOIHBIC TEPPUTOPHIY, «MOIETH YIPABIIEMOTO MUPAY.
O6opynoBanue: Qororpaduu OXpaHIeMbIX pacTeHUH © KUBOTHBIX KpacHoit kHuru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BHUOJIOI'MN HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYAIOIIMMUCS IMPOTPaMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IPEIMETHEIE.

B cTpykType TUYHOCTHBIX PE3ylbTaTOB OCBOCHHUS MPOTrpaMMbl O OMOJIOTUU BBIACIEHBI CIEIYIOIIHIe
COCTaBJISIFOLIME: OCO3HAHHWE OOYUYaIOIUMUCS POCCUICKON TpakIaHCKON HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTUIO, CAMOCTOSITEIPHOCTH U CaMOOMPEICIICHUIO, HAluyue mMomusayuu K OOyYCHHIO OMOJIOTHH,
yenenanpasiieHHoe pazeumiue BHYTPEHHUX YOEKICHHWH JTHMYHOCTH HA OCHOBE KIIIOUEBBIX I[EHHOCTEH W
UCTOPUYECKHUX TPAAULIUNA Pa3BUTHUS OMOJOTHYECKOTrO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHMb 00YYaIOIINXCS
PYKOBOJICTBOBATbCSl B CBOEH JI€ATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMHU, MPUCYLIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYUE NPABOCO3HAHUSA IKOIOTHUECKON KYJIBTYPBI, CHOCOOHOCMU CMABUMb
1EJIU U CTPOUTH )KMU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbI 10 OMOJOTHUU AOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEIbHON JAESITEIBHOCTU B COOTBETCTBHM C TPAJULHUOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH,
HMCTOPUYECKUMU U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPUHATHIMU B 00IIIECTBE MTpaBUIaMu U HOPMaMHU
MOBEJICHUS W CIIOCOOCTBYIOT TIPOIECCaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS M CaMOPA3BUTHS, Pa3BHTHS
BHYTPEHHEH NMO3WLKU JIMYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPaBONOPAJNIKY, YEJIOBEKY TpyAa U
CTapuieMy IOKOJEHHIO, B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEIUI0 H
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, NpUpoAE U OKPYKAIOLIEH Cpelie.

JIM9HOCTHBIE PE3yJIbTAaThl OCBOCHUS YIEOHOTO MpeaMeTa «bHOoJIOTHS» TOJDKHBI OTPaKaTh TOTOBHOCTH
U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEHM MO3UIUEH JTUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX YyOEXKICHUN, COOTBETCTBYIOIINX
TPaAUITHOHHBIM IIEHHOCTSM POCCUUCKOTO O0IIECTBA, PACIIMPEHHE )KU3HEHHOTO OIBITA U OTIBITA JIEITETLHOCTH
B MIPOIIECCE peaTu3allii OCHOBHBIX HANPaBICHUN BOCITUTATEIBHOM I€ITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU O0YUAIOIIErocsl KaKk akKTUBHOTO M OTBETCTBEHHOTO YJIEHA
POCCHICKOTO 00IIIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW AESITENBbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB, PEUICHUH
yueOHBIX M MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEIEAThH COOCTBEHHYIO MO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U
OOBSACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JACHCTBUIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBHSI JTFOCH C
pa3HbIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MTOJ0XKCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX, TTO3HABATEIBHBIX U
MCCIIEI0OBATENbCKUX 33]1a4, YBAKUTEIHPHOTO OTHOIIEHUS K MHEHHUIO OIMITOHEHTOB MPHU OOCYKIEHUH CTIOPHBIX
BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOM JIEATETbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH Itepel PonuHOM, ropIOCTH 3a CBOM Kpail, CBOW PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;



LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEIUIO U MMAMITHUKAM IPHUPOABI, TOCTHKEeHUsAM Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLICHUBATH BKJIAJl POCCUHCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOIOTUH, TOHUMAHHS
3Ha4YeHHs OMOJIOTUH B TO3HAHUH 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI0 OOIIECTBa;

uzeiHas yoexxIEHHOCTb, TOTOBHOCTh K CIYXKEHHIO W 3amuTe OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIOCOOHOCTH OI[CHUBATH CUTYALMIO M IPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO IMPUHATHUS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU € TPAIULHUAMU HapooB Poccun;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHUN;

IIOHUMAaHUE YMOLMOHAJIBHOI'O BO3/IEUCTBUS KUBOM IPUPOABI U €€ [ICHHOCTH;

FOTOBHOCTh K CaMOBBIDA)KEHHMIO B PAa3HBIX BHUAAX MCKYCCTBA, CTPEMIICHME IIPOSBILITH KadecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocnUTAHHMS, (OPMHPOBAHMSA KYJIbTYPbl 3A0POBbSI H 3MOLHOHAJIBHOIO
Os1aronosyqus:

MOHMMAaHHE U Pean3alus 30pOBOTro 1 O6e30macHoro odpasa KU3HHU (370POBOE MUTAHKUE, COOIIOICHHIE
TUTMEHUYECKUX MPaBUJI U HOpPM, COATaHCUPOBAHHBIM PEXHUM 3aHATUN W OTIbIXa, peryisipHas (Qusnueckas
aKTUBHOCTh), O€PEKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHHE IIEHHOCTH MPaBUJ HHIAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO TIOBEJIEHUS B
CUTYaLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HaHME MOCJIEICTBUM M HENMPUATUS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS aJKOTroJisi, HAPKOTUKOB,
KYpEHHUs);

6) TpyaoBOro BociMTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOW HANpaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO JAESITEIbHOCTD;

MHTEpPEC K pa3InyHbIM chepam npodecCHOHATBLHON N1eATeNbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIM
BbIOOp Oynymiei mpoeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HM;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11eJIecO00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHUKY >KM3HU Ha 3eMile, OCHOBE €€
CyILLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS AKOJOTHUECKOW KYJIbTYpHI: MPUOOPETEHHE OIbITA IJIAHUPOBAHUS TMOCTYIKOB U
OIICHKH UX BO3MOXHBIX ITOCJIEICTBUN JIJIS1 OKPYXKAIOIIEH CPENIbL;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U IMyTel UX peleHus;

CIOCOOHOCTh UCIIOIB30BATh MPUOOPETAEMbIE TPU U3yYEHUN OMOIOTUH 3HAHUS U YMEHHUS IPU peIlICHUH
po0JeM, CBSI3aHHBIX C PALlMOHATIBHBIM IPUPOIONOIB30BaHNEM (COOIII0IEHHE PABUII TIOBEACHHUS B IPUPO/IE,
HaIpPaBJIEHHBIX HA COXpaHEHHE PaBHOBECHSI B 3KOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Orochephl);



AKTUBHOE HEMpUATHE JACHCTBUH, MPUHOCAIIMX BpEA OKpYXKalolled NPUPOIHOU Ccpelne, yMEHHue
MPOTHO3MPOBATh HEOJIArONPUSATHBIC JKOJOTUYCCKUE TMOCICACTBUS MPEANPUHUMAEMBIX JCUCTBUU W
npeaoTBpaniaTh ux;

HaJIM4ME PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYpbI, ONbITA JEATEIbHOCTU
3KOJIOTUYECKOW HAIIPaBIE€HHOCTH, YMEHHS PYKOBOJCTBOBAThCS MU B IIO3HABATEIbHON, KOMMYHUKAaTUBHON U
COLMAIIbHOW TMPAKTUKE, TOTOBHOCTH K YYACTHUIO B NPAKTHYECKOM JEATEIBHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO HA JIUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B [IOJIMKYJIbTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3bIKOBOM M YMTATEJIbCKOM KYJBTYpbl KaK CpeICTBa B3aUMOJACHCTBUS MEXKIY
JIOJIBMU U TTO3HAHUS MUDA;

MOHMMAaHUE CTICIIU(PUKN OMOJIOTHN KaK HAyKH, OCO3HAHHS e€ posii B POPMHUPOBAHUHU PAIIMOHATILHOTO
HAyYHOTO MBIIUICHUS, CO3JAHWH IICJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEeM MHpE KaK O CIUHCTBE
OPUPOJBI, YelOBeKa M OO0IIecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIICHUU MpoliieM
COXpaHEHHUs IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJISI COBPEMEHHOM ITUBUIIH3AIMH: 00SCIICUSHUSI HOBOTO YPOBHS
Pa3BUTHS MEAWIIMHBI, CO3JJaHHE TIEPCIIEKTHBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX PEIIaTh PECypPCHBIC TPOOIEMBI
pa3BUTHUS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TNIOOATBHBIX SKOJIOTHUECKUX MpoOieM U obecredeHus
nepexoja K YCTOMYMBOMY PpAa3BUTHUIO, PALMOHAIIBHOMY HCIIOJIb30BAaHUIO MPUPOAHBIX PECYpCOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B IMOJYyYE€HUH OMOJOTUYECKUX 3HAHUW B IEJSAX IMOBBIIICHUS OOIICH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4acTH (PYyHKIIMOHATBHOW TPaMOTHOCTH OOydYaroluxcs,
dbopMupyeMoii pu U3ydyeHUu OUOJIOTHH;

MOHUMaHWE CYIIHOCTH METOJOB TMO3HAHHUS, MUCIOJb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIH30BaTh TIOJIy4aeMble 3HAHUS IS aHaiu3a W OOBSCHEHMs SIBJICHHH OKpPYXKAIOIIETO Mupa Hu
MPOUCXOSAIINX B HEM U3MEHEHUHN, yMEHHUE JieNlaTh 000CHOBAHHbIE 3aKIIFOUEHUSI HA OCHOBE HAyYHBIX (DaKTOB
Y UMEIOIINXCS JAHHBIX € LENbI0 MOIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJB30BaTh OWOJIOTHYECKUE 3HAHUS JUIsl PEIIeHHs TpoOjeM B
peaTbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHUE IIEHHOCTH HAy4YHOM J€ATEeIbHOCTH, TOTOBHOCTh OCYUIECTBJISATh MPOEKTHYIO U
MCCJIEI0BATENBCKYIO IESITENIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTH K HEINpPEPHIBHOMY OOpa3oBaHHI0O M CamMO00pa30BaHHUIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHU B COOTBETCTBUU C JKM3HEHHBIMHU TTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaTbl OCBOEHUS y4eOHOTo npeaMeTa « BHoaorush BKI0YaloT: 3HAYMMBbIe JUIs
dbopMHUpPOBaHHUST MHUPOBO33PEHHUS OOYUYAIOIMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYIHBIC
MOHSTHS, OTpa)arollMe LEJIOCTHOCTh HAyYyHOM KapTWHBI MHpa M cleuu(uky MeTOJIO0B TO3HaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHsl, sSBJICHUE, MPOLECC, CUCTeMa, HayYHbIH (axT,
OPUHIMI, TUIIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, WCCIIEIOBaHUE, HAOII0JEHUEe, HW3MEpEeHue,
SKCIIEPUMEHT U JpYyrue); yHUBepcallbHble YydeOHble IeCTBHUS (IMO3HABaTENbHbIE, KOMMYHUKATHBHBIE,
perynsaTuBHble), obecneduBaromue QOpMUpOBaHHWE (DPYHKIHMOHAIBHONM TIPaMOTHOCTH U COLUAIBbHOMN
KOMITETEHIIMH 00Y4aIOLINXCsl; CIIOCOOHOCTh 00YYaIOLINXCSl HCIOIB30BATh OCBOCHHBIE MEXIUCIIUIIIMHAPHBIE,



MHUPOBO33PECHYECKHE 3HAHHMS W YHHBEpCAJIbHBbIC YYCOHBIC NCHCTBUS B IO3HABATEILHOW W COIHMAIBHOMN
MIPAKTHKE.

B pesynbrare u3ydenus OHOIOTUU Ha YPOBHE CpeaHEro obiiero oopa3zoBanus y o0yyaromerocs Oyayrt
c(OpMHUPOBAHKI MMO3HABATEIbHBIC YHHBEPCAIbHBIC YIeOHBIC JICHCTBHS, KOMMYHUKATHBHBIC YHHUBEPCAIbHBIC
y4eOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHbIC JICHCTBUS, COBMECTHAS JIEATEILHOCTb.

MertamnpeaMeTHble Pe3yibTaThl OCBOCHHUS INPOTPAMMBI CpEIHEro oomero o0pa3oBaHUS TOJKHBI
OTpakaTh:

OgiiajieHne YHHUBEPCATBHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (hOPMYITUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCTIOJIb30BaTh IIPH OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIN3a, CHHTE3a, CPAaBHEHMUS,
kinaccudukanuu, 0000IIeHHS), PACKPBIBATh CMBICT OWOJOTHYCCKUX TOHSITHH (BBIACIATH UX XapaKTEepPHBIC
NPU3HAKH, YCTAHABIMBATH CBS3H C IPYTMMH TIOHSATHIIMH);

OTIpeNeNIATh LEMH JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX JIOCTUKECHHUS, COOTHOCHTH
PE3yIABTATHI AESITEIHLHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MTOHITHS JJ1s1 O0bSCHEHMsI (DAKTOB U SIBIICHUMN KUBOM ITPUPO/IBL;

CTPOUTH JIOTUYECKHE PACCYXKICHHUS (MHAYKTHBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH H ITPOTUBOPEUUS B PACCMATPUBACMBIX SIBIICHUSX, (OPMYITHPOBATH BBIBOBI U 3aKITIOUCHHUS;

IPUMEHSTh CXEMHO-MOJICTIbHBIE CPEICTBA JJISl IPEICTABICHHS CYIIECTBEHHBIX CBSA3EH W OTHOIICHUH B
U3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAK)KE MPOTHBOPEUUI PA3HOTO PO, BBISBJICHHBIX B Pa3IMYHBIX
UH(POPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH pEIICHUS NPoOJIeMbl C Y4YETOM aHalIM3a HMMEIOIIUXCS MaTepUABHBIX |
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBEI B IEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyIbTATOB IIEIISIM, OIICHUBATh PUCKHU
MOCTEACTBUI e TENbHOCTH;

KOOPJMHHUPOBATH M BBITIONHATH padOTy B YCIOBUSAX PEaTbHOI0, BUPTYAIHHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBUS:

BJIAJICTh HABBIKAMHU YU4E€OHO-HMCCIIEIOBATENBCKON U MPOCKTHOW JIEATEIILHOCTH, HABBIKAMHU Pa3pelIeHHUs
npo0JeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PEIICHHS MPAKTHIECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METO/I0B TTO3HAHMUS;

UCIIONIb30BaTh PAa3IMYHbIC BUJIBI IEATEIHHOCTH MO MOJTYYSHHIO HOBOTO 3HAHMS, €Tr0 MHTEPIPETAIUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B YI€OHBIX CUTYAIUsAX, B TOM YHCIIE IPH CO3JaHUN YUEOHBIX U COIIMATBHBIX
MIPOEKTOB;

(GopMHpOBaTh HAYYHBIN THUI MBIIUICHUS, BIAJICTh HAYUHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU TTOHATHIMU
U METOJaMH,

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4d B 00pa30BaTENbHOW AEATEIBHOCTH M JKU3HEHHBIX
CUTYAITUSX;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3MpOBaTh 3a7ady, BBIIBUTATh THIOTE3Y €€
pelIeHH s, HAXOIUTh apTyMEHTHI JIJIS JIOKA3aTeIbCTBA CBOMX YTBEPXKICHUI, 3a]1aBaTh apaMeTPhl U KPUTEPUHU
pelIeHus;

aHATM3UPOBATh IOJIyYEHHBIE B XOJI€ PEIICHUS 3aJa4ll pe3yabTaTbl, KPUTHUECKH OICHHBATH MX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;



OCYIIECTBIISITh  IEJICHATIPABJICHHBI TMOMCK TepeHoca CPeACTB M CHocoOOB  JCWCTBUS B
po(hecCHOHATLHYIO CPEey;

YMETh MEPEHOCUTH 3HAHUS B MI0O3HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX YYCOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, TpEAaraTh OPUTHMHAIBHBIC TMOIXOIbI M PEIICHHS, CTaBUTh MPOOJIEMBI U
3aJa4u, JIOMYCKAIOIINe albTepHATUBHBIEC PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUCHTUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX WHPOpPMANUHU (TEKCTe Y4eOHOrO IMOCOOMS, HaydHO-
HOMYJISIPHOM JTUTEpaType, OMOJOTMYECKHX CIIOBApSAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
Wutepnere), aHanmm3upoBaTh HHGOPMAIMIO PA3IWYHBIX BUAOB M (OPM TpEACTaBICHUS, KPUTHUECKU
OLIEHUBAThH €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUYHBOCTH;

(GopMyITHpOBaThH 3apPOChl U MPUMEHATh PA3JIMYHBIC METOJBI MPH TOUCKE W OTOOpE OMOJOTHYECKOU
UHpOpMaIUU, HeOOXOAMMOM IS BHITIOJIHEHHSI YUSOHBIX 3a71ay;

npuobperaTh ONBIT  WCIOJNB30BaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAaJbHYIO (OPMY MPEICTABICHHS OWOJOTHYECKOW HH(MOpMAIMK
(cxembl, TpaduKH, JUArpaMMBbl, TAOIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM SI3bIK B Ka4e€CTBE CPEACTBA NMPH paboTe ¢ OMOIOTHYEcKOi HH(OpMAIHEH:
NPUMEHATh XUMHUYECKHe, (U3NYECKHe W MaTeMaTW4eCKHe 3HAKW U CHUMBOJIBL, (popmyiel, abOpeBHarypy,
HOMEHKJIATYPY, UCIIOJIb30BaTh M MIPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABbIKAMH pPACIO3HABaHWs M 3alUThl HH(OpMaIuu, WHPOPMAIMOHHOW OE30MaCHOCTH
JMYHOCTH.

OBj1ajeHNe YHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH € CTBUSIMU:

1) oOuenue:

OCYIIECTBIISITh KOMMYHHKAIIUM BO BCeX cdepax >KU3HU, AKTUBHO YYacTBOBAaTh B JUAJIOre WIH
JMCKYCCHHM TIO CYIIECTBY OOCYy)KaaeMoil TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHTEJIGHO BBHITIOJIHEHUS TIpejiaraeMoil 3a/laud, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH TO3HMIIUIN
JIPYTUX YYACTHHKOB JIMAJIOTra WU IUCKYCCHH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHHs, TOHMMATh 3HAUEHHE COIMABHBIX 3HAKOB,
NPENOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI X BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CITIOCOOAMHU OOIIEHUS M B3aMMOACHCTBYS, TOHUMATh HAMEPEHUS IPYTHX JIFOJIEH,
NPOSIBIIATh YBa)KUTEIBHOE OTHOUIEHHE K COOECeAHMKY M B KOPPEKTHOM ¢opme (opMynHpoBaTh CBOU
BO3PaXKEHHUS;

Pa3BEPHYTO | JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHNEM SI3BIKOBBIX CPE/ICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHJAHONW W WHANBUAYAIbHONH pabOTHI MPH pEIICHUH
O6uonornyeckoit mpoodaemsl, 000CHOBBIBATH HEOOXOAUMOCTb IPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOICHCTBHS
IIpU pellieHnn yuyeOHOH 3a1aun;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX NEHCTBHIA C y4ETOM OOIIMX WHTEPECOB H BO3MOKHOCTEH
KaXKIO0T0 4JIeHA KOJIJICKTUBA;

MPUHUMAThH €M COBMECTHOM NIE€ATEIhHOCTH, OPTaHU30BLIBATh U KOOPIAHMHHUPOBATH NEHCTBUS MO €€
JOCTIMKEHUIO: COCTABIIATH IJIAH JCHCTBUH, paclpeesiTh POJU ¢ y4ETOM MHEHUH y4acTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOW PaOOTHI,

OIICHMBATh KA4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHIbI B OOIIMI pe3ynbTaT o
pa3paboTaHHBIM KPUTEPUSIM;



IIpeJUIaraTb HOBBIC ITPOEKTHI, OLICHUBATh UJEH C MO3UIMM HOBU3HBI, OPUTHHAIBHOCTHU, PAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIECHHWE B PAa3IMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBy1ageHne yHHBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranu3amnus:

UCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISL BBISIBICHHS MPOOJEM M UX pEHICHUS B KU3HEHHBIX H
Y4EOHBIX CUTYaLUsX;

BbIOMPATh HA OCHOBE OMOJIOIMUYECKUX 3HAHUH LIeJIeBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JCHCTBUAX U
IOCTYIKAX 10 OTHOILIEHUIO K XKUBOU NIPUPOJE, CBOEMY 3JOPOBBIO U 3J0POBbIO OKPYKAIOILIUX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JEATEIBHOCTh, BBIABIATH IPOOJIEMBI, CTaBUTh U
(GopMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIIbHON JESITEIbHOCTH U )KU3HEHHbBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABIIATH IUIaH pelieHus IPOOIeMbl C yYETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX MPEAOYTEHUI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO HIMPOKOW SPYIUIMHM B PAa3HBIX 00]ACTAX 3HAHUM,
IOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LIEISAM;

BJIAJCTh HaBbIKAMM I[O3HABAaTEJIbHOM pe(pIeKCMM KaK OCO3HAaHUS COBEpUIaeMbIX JACUCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUI, UCIOIb30BaTh MPUEMBI PEQIIEKCUU JUIsl OLICHKH
CUTYyalluH, BBIOOpa BEPHOT'O PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.
INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOECHHUS COJEepKaHUs yueOHOro mnpeamera «buonorus» Ha yriyoaéHHOM
YPOBHE OpUEHTHPOBAHBI Ha obecrieueHre npouIbHOro o0yueHus odydaroniuxcst 6noxorud. OHU BKITIOYAIOT:
cneunduyeckue Ui OHOJOTMM Hay4yHble 3HAHUS, YMEHHMS M CIOCOObI JEWUCTBUII 1O OCBOEHHMIO,
MHTEPIIPETallMd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI ACSITEIBHOCTH IO MOJYYEHUIO HOBBIX 3HAHMM U HMX
IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX, a TAK)KE B pEaJIbHBIX )KU3HEHHBIX CUTyalusx. [lpeqmeTHbIe pe3ynbTaTel
IIPEJICTABIIEHBI 110 TOAaM U3y4YEHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHHS yueOHOTo npenmeta «buonorus» B 10 knacce NOMKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECT€ U pOJU OHOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMHUPOBAHNUN €CTECTBEHHO-HAY4YHO KapTHUHBI MUPA, B MIO3HAHWU 3aKOHOB MPUPOJIbI U PELICHUH TpobiieM
PaLMOHATIBHOTO MPUPOJIONONIB30BAHUS, O BKJIAJIe POCCUMCKHUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;



BJIaJICHHE CUCTEMOM OMOJOTHYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIIOIAratoie OMOJI0rHYecKue
TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OpPraHuU3M, METabOJu3M, TOMEOCTa3, CaMOPETYJIALHs,
CaMOBOCITPOM3BE/ICHNUE, HACIEIACTBEHHOCTh, M3MEHUMBOCTH, POCT U Pa3BUTHE), OUOJIOTHMYECKUE TCOPHH
(xnetounas teopust T. IlIBanna, M. llneiinena, P. BupxoBa, xpoMmocoMHass Teopusi HacieacTBeHHOCTH T.
Moprana), yuenus (H. . BaBuioBa — o eHTpax MHOTr0o0pa3us U MPOUCXOKICHHS KyIbTYPHBIX PACTEHUH),
3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJEHUS, PACUICIUICHHUS, YUCTOTHl TaMeT, HE3aBHUCHUMOTO
HacienoBanus . MeHnensi, roMOJIOTHUYECKUX PSAAOB B HacieAcTBeHHOM u3MeHunBoctd H. U. BaBuiiosa),
MIPUHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIQJICHHE OCHOBHBIMH METOJAMH HAY4YHOTO TIO3HAHMS, HCIHOJIB3YEMBIX B OHOJIOTHYECKUX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIICNATH CYIICCTBEHHBIE TMPU3HAKH: BHUPYCOB, KJIETOK MPOKAPUOT U  IYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPIaHHW3MOB, B TOM 4HUCIe OakTepuid, rpubOB, pacTeHH, )KUBOTHBIX U
YelloBeKa, CTPOCHHUS OpPraHOB U CHCTEM OPraHoOB pAacTeHH, JKHBOTHBIX, YEJIOBEKa, MPOIECCOB
KU3HEJCATCIIbHOCTH, MPOTEKAOIIMX B OpPraHW3MaX pPaCTCHHWH, >KMBOTHBIX M YEIOBEKa, OMOJOTHUYECKUX
MPOIECCOB: OOMEeHa BemecTB (MeTaboau3M), TPEBpAIICHUS DSHEPTUU, OpPOXKECHHS, aBTOTPOPHOTO W
reTepoTpoHOro THUIIOB TUTaHHs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, Mei03a, ramMeToreHesa,
AMOpHOreHe3a, MOCTIMOPUOHANIBHOTO Pa3BUTHSA, PA3MHOXKEHUS, MHAMBHUIYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBUSI T€HOB, TE€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAAMH KJIETKH M WX (PYHKIHUSIMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEW U UX PYHKUUAMHU, MEXKAYy OpraHaMu U CUCTEMaMU OPTraHOB Y pacTEHUH, >KUBOTHBIX U
YyenoBeKa U X PyHKUIUAMU, MEXKAY CUCTEMaMU OPTaHOB U UX QYHKIIUAMU, MKy dTallaMu OOMEHa BEIIeCTB,
JTanaMu KJIETOYHOTO IHMKJIA M KU3HEHHBIX IMKIOB OPraHM3MOB, STaraMyd SMOPHOHAIBHOTO PAa3BUTHUS,
TEHOTUIIOM U (DEHOTHIIOM, (EHOTUIIOM H (DAKTOpPaMH CPEIIbl OOUTAHHUS,

YMEHUE BBISIBJIATh OTIMYUTENbHbBIE NPU3HAKU >KUBBIX CHCTEM, B TOM YHCII€ PACTEHHM, )KUBOTHBIX U
YEJIOBEKa;

YMEHHUE UCTOIB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUTSL IOKAQ3aTeIbCTBA POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIT,

YMEHHE peliaTh OHONOTUYECKUE 3aJauyd, BBISBIATh MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTHYECKHUMH TMPOIECCAaMH U SBIIEHUSMH, JENaTh BBIBOABI U MPOTHO3BI HA OCHOBAHHUH
MOJIYYSHHBIX PE3YJIbTAaTOB;

YMEHME BBINOJHATH JIaOOpAaTOpPHBIE M NpPaKTHUUYECKHE pabdoThl, COOMIOIaTh MpaBuia MpU padore C
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUTATh THIOTE3bI, MIPOBEPATh UX IKCIEPUMEHTAIBHBIMU CpeICTBaMU, GOPMYIUPYs LETb
MCCJICIOBAHMS, AHAJIU3UPOBAThH MOJYyUYEHHBIE PE3yJIbTATHI U JIeJIaTh BHIBOIBI;

yMEHHE Y4acCTBOBaTh B y4eOHO-HCCIIENIOBATEIHLCKOW PabOTe MO OMOJIOTHH, DKOJOTHH W MEIHIIMHE,
MPOBOAMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIAThH MOJTYYCHHbBIE PE3YIbTaThl HA
YUEHUYECKUX KOH(DEPEHIIHSIX;

yMEHHE OIICHUBAaTh ATHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEAOBaHWUN B 001acTH OWOJOTHH U
MEUITMHBI (KIIOHUPOBaHKE, NCKYCCTBEHHOE OIUIOA0TBOPEHUE, HAPABIICHHOE M3MEHEHNE TEHOMA U CO3/IaHHE
TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymyiiel mpodecCHOHaTbHON eATeThbHOCTH B 00IacTH
OMOJIOTHH, METUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIIBCKOTO XO35HCTBA, MUIIEBOM MPOMBIIIIIECHHOCTH,
yrayOmIsiTh TO3HABATENbHBIA HHTEPEC, HAIIPABJICHHBII Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH NMpodeccuu
U MPOJIOJDKEHNE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3ALUAX CPEIHEro MpodeCCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO TIpeameTa «bruonorus» B 11 Knacce NOMKHBI OTPAXKATh:



c(OpMUPOBAHHOCTh 3HAaHMM O MeECT€ U pOJU OHOJIOTUM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B IMO3HAHUM 3aKOHOB TPUPOJILI H
pPEIICHUH D3KOJOTUYECKUX MPOOJIEM dYelOBEYeCTBa, a TAaKKEe B PEHICHHH BOMPOCOB PallMOHAIBLHOTO
PUPOIONONIL30BaHUs, U B (DOPMHPOBAHMHM LIEHHOCTHOTO OTHOLICHHS K MPUPOJIE, OOIIECTBY, YEJIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHHY;

YMEHHE BJIAJIETh CUCTEMOW OMOJIOTUYECKUX 3HAHHM, KOTOpAas BKIIOYACT OMPEICICHUS W TTOHUMaHUE
CYITHOCTH OCHOBOIOJIATAIOIINX OHOJOTHYECKUX TEPMUHOB M TOHSATUH (BHJ, dKOcHcTema, Oumocdepa),
Ouonoruueckre Teopuu (3BomronroHHas Teopus Y. JlapBruHa, cCHHTETHYECKAst TECOPUS SBOJIOLUN), yueHus (A.
H. CeBepnoBa — o myTsax W HampabieHusx sBoiouuu, B.M. Bepnaackoro — o Omocdepe), 3aKoHBI
(renetmueckoro paBHoBecus k. Xapau u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuiia
(muaumyma HO. JIubuxa, 5KOJIOrMYEcCKOM NUpaMHAbl SHEPruM), Tunotessl (runoresa «vupa PHK» V.
['unGepTa);

YMEHHE BIAJeTh OCHOBHBIMH METOJAMH HAYYHOT'O IMO3HAHUS, HMCIOJNb3YeMbIMH B OHOJOTHMYECKUX
MCCJICIOBAHMAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHUE, W3MEpPEHHE, HaOJIOJCHHE, SKCIEPUMEHT),
croco0aMu BBISIBIICHUSI M OIIEHKH aHTPOMOTEHHBIX H3MEHEHHUI B MPUPOJIE;

YMEHHE BBIJICISATh CYHIECTBEHHBbIC IPU3HAKU: BHUAOB, OHMOTEOIIEHO30B, HKOCHCTEM H Ouochepsl,
CTaOUITU3UPYIOLIETO, JABIDKYIIETO U Pa3pbIBAIOIIETO0 €CTECTBEHHOrO0 OTOOpa, ayuionaTpuyeckoro M
CUMIATPUYECKOTO BUIA000pA30BaHUs, BIUSHUS IBMKYIIMX CHJI DBOJIONMH HAa TCHOMOHJ TOMYJISIUH,
IPUCTIOCOOTIEHHOCTH OPraHU3MOB K cpejie 0OUTaHUs, YepeAOBaHUs HaAIlPaBJIECHUN ABOJIIOLIMU, KPyrOBOpPOTa
BEIIECTB U MTOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTAHABIMBATh B3aHMMOCBS3UM MEXIy TMPOLECCAMU JBOJIOLUU, ABWKYIIUMU CHUJIAMH
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U IIPUCTIOCOOICHUSIMU K HUM OPTraHU3MOB;

YMEHHE BBISBIISATH OTJIWYUTEIHHBIC NMPU3HAKH JKUBBIX CHUCTEM, IPUCIIOCOOJICHHOCTh BHJIOB K Cpeie
oOuTaHusi, abOUOTHUYECKUX U OMOTHYECKMX KOMIIOHEHTOB OJKOCHCTEM, B3aMMOCBS3€H OpraHu3MOB B
CO00IIeCTBaX, AaHTPOMIOTEHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCTOIB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUISL JIOKa3aTeIbCTBAa POJICTBA OPTAaHM3MOB PAa3HBIX CHCTEMATHYECKUX TPYIIN, B3aWUMOCBS3U OPTaHU3MOB
cpensl OOWTaHUS, €IWHCTBA YEIOBEYECKUX pac, HEOOXOTUMOCTH COXPAaHEHHsS MHOTo00pas3usi BHUIOB H
SKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS TPUPO/IbI U YEIOBEUECTBA;

yMEHUE pemniath OHOJIOTMUECKUE 3a/layd, BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBS3U MEXIY
UCCIIeTyeMbIMU OMOJOTUYECKUMH TIPOILIECCAMH U SIBJICHUSIMU, JI€TIaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHUH
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JIa0OpaTOpHbIE U MPAKTUYECKHE padoOThl, COOMI0OIaTh MpaBuia MpH padoTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIJIBUTATh THIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAIBHBIMUA CPEACTBAMU, (HOPMYITUPYS 1ETh
WCCJICTOBAHMSI, aHATM3UPOBAThH NOTyUYEeHHBIC PE3yIbTAThl U JA€TaTh BHIBOIBI;

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIIENOBATENHLCKONH paboTe Mo OWOJIOTHUH, SKOJOTHH M MEAUIIMHE,
MPOBOJIMMOM Ha 0a3e MIKOJbHBIX HAYIHBIX OOIIECTB, U MyOIHMYHO IPEACTABIISTH MMOJy4YE€HHBIE PE3yIbTaThl HA
YICHHUECKUX KOHPEPEHITUSX;

YMEHHUE OLICHUBATh THIOTE3bl U TEOPUH O MPOUCXOKIECHUU KU3HHU, YeJIOBEKA U YEJIOBEUECKUX pac, O
MpUYMHAX, TOCIEACTBUSIX U crioco0ax mpeAoTBpalleHus rmodaabHbIX H3MEHEeHH B Onocdepe;

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIA BHIOOP OymyIneil mpodeccroHaIbHON NEATeTbHOCTH B 00IacTH
OMOJIOTHH, HKOJOTHH, TMPUPOJONOJIb30BAHUS, MEIAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON TPOMBIIIIEHHOCTH, YIIIYOIATh MO3HABATENbHBIN HHTEPEC, HATIPABIICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIONICH Mpodeccur W MPOAOIKEHHE OHOJOTHYECKOro 00pa3oBaHUs B
OpraHMu3aIMsaX CpelHero NpodhecCuoHaIBLHOTO U BBICIIEro 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ KonTtpoabHubie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
1 buonorus kak Hayka 1 https://m.edsoo.ru
2 JKuBble cucTeMBbl U UX U3YUEHHE 2 hitps://m.edsoo.ru
3 buosnorust kietku 2 0.5 https://m.edsoo.ru
4 XuUMHYECcKasi OpraHUu3aIus KJICTKH 10 1 https://m.edsoo.ru
5) Crpoenrnie u GyHKINHU KICTKU 8 2 hitps://m.edsoo.ru
6 OOMeH BelecTB U IPeBpalleHHe YHEPTUn 9 1 https://m.edsoo.ru
B KJIETKE
7 Hacnencteennas undopmanus u 9 05 https://m.edsoo.ru
peanu3anus e€ B KJIeTKe '
8 JKHU3HEHHBIH UK KIETKA 6 1 https://m.edsoo.ru
9 Ctpoenue u GyHKIMH OpraHU3MOB 17 1.5 https://m.edsoo.ru
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 9 05 https://m.edsoo.ru
U3MEHYHMBOCTH OPTaHU3MOB '
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru




https://m.edsoo.ru

13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1
14 ['eneruka yenoBeka 3 0.5 https://m.edsoo.ru
15 Cenek1usi OpraHu3MOB 4 1 https://m.edsoo.ru
16 buotexHoIOTHSA B CHHTETHYECKAas 4 https://m.edsoo.ru
Ouosorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabubie  IlpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4 https://m.edsoo.ru
IpeJICTaBICHUN B OMOJIOTUU
2 Mukpo3BoIIOLHs U €€ PE3YNIbTATHI 14 2 hitps://m.edsoo.ru
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 https://m.edsoo.ru
[IponcxoxaeHre u pa3BUTHE )KU3HHU HA https://m.edsoo.ru
4 15 1.5
3emie
5 [IpoucxoxaeHne 4enoBeKa — 10 1 https://m.edsoo.ru
AHTPOIIOTEHE3
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX https://m.edsoo.ru
6 OpPraHU3MOB M HaJJOPTaHU3MEHHBIX 3 0.5
CHCTEM C OKPYKarOLIEH Cpelon
7 Opranu3Msl U cpesia 0OUTaHMs 9 1.5 https://m.edsoo.ru
8 DKOJIOTUSl BUJIOB U TOIYISAUN 9 0.5 https://m.edsoo.ru
9 DKoJoTHUs COOOIIECTB. DKOIOTHUECKHE 12 05 https://m.edsoo.ru
CHUCTEMBI )
10 Buocdepa — rinobanbHast skocucTemMa 6 https://m.edsoo.ru
11 YetoBeK M OKPYKAIOMIas cpesa 6 https://m.edsoo.ru
12 PesepBHOe Bpems 8 1 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 7.5




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTposabHubie IIpakTHyeckue
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 buosorus kak KOMIUIEKCHAas HayKa U Kak 1 https://m.edsoo.ru
9acTh COBPEMEHHOT0 O0IIIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 https://m.edsoo.ru
3 YpoBHEBas OpraHnu3anus KUBbIX CHCTEM 1 https://m.edsoo.ru
4 Hcropust OTKpBITHSA U U3YyUYEHHUS KIIETKU. 1 https://m.edsoo.ru
Krnerounas Teopust
MeTo1bl MOJNIEKYISIPHOM U KIIETOYHOM https://m.edsoo.ru
ouonoruu. [IpakTrueckas padora
5 «3yueHne MeTo10B KIETOYHOM OHMOJIOTUI 1 05
(xpomatorpadus, anexrTpodopes, '
muddepeHranbHOe HEHTPUPYTHPOBaHHUE,
IT1IP)»
6 XHUMUYECKUHN COCTaB KIETKH 1 https://m.edsoo.ru
7 MuHepaibHbIE BELIECTBA KIIETKH, UX 1 https://m.edsoo.ru
Ouosoruueckas poib
Opranuveckuie BelecTBa KJIETKH — OEKU. https://m.edsoo.ru
3 JIaGoparopHas pabota «OOHapyxeHue 1 05
OEIKOB C TTOMOIIBIO Ka4eCTBEHHBIX '
peaKuuii»
CBolicTBa, KiTacCu(pUKaIHI U KITMU https://m.edsoo.ru
9 ’ v 1

0O€eJIKOB




OpFaHI/I‘IeCKI/Ie B€IICCTBA KJIECTKHU —

https://m.edsoo.ru

10
YTJ1EBOJIBI
11 Opranuyeckue BelecTBa KIEeTKH — https://m.edsoo.ru
JIUIIU 1B
Hyxnennossie kucnorsl. JIHK u PHK. https://m.edsoo.ru
12 Jlaboparopuas padota «VccienoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenne u pynkuun ATD. Ipyrue https://m.edsoo.ru
nykneosunrpudocdarsr (HTD)
14 Cexsenuponanue JIHK. MeTo bl https://m.edsoo.ru
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTobl CTPYKTYpHOI OHONIOTHH hitps://m.edsoo.ru
16 Tuns! knetok. [Ipokapuornueckas KieTka https://m.edsoo.ru
CrpoeHue 3yKapuOTHYECKON KIIETKH. https://m.edsoo.ru
17 [IpakTnueckas padbora «3yueHue cBONCTB 0.5
KJICTOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmnapar KIeTKH https://m.edsoo.ru
OnHomeMOpaHHbBIE OPTraHOUIBI KIIETKH. https://m.edsoo.ru
19 [IpakTruyeckas padora «M3yueHue 05
JBUKEHMSI LINTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOUABI KIETKH: https://m.edsoo.ru
20 MHUTOXOHAPHUH, TU1acTH Il JlabopaTopHast 05
pabota «/ccienoBanue miaa3Moian3a u
JETUIa3MOJIN3a B PACTUTENBHBIX KJIETKAX)
21 HememOpanHbie opraHou/Ibl KJIETKU https://m.edsoo.ru




22

Crtpoenue u QyHKIIUU s7Ipa

https://m.edsoo.ru

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KICTOK Pa3IMIHbIX
OpraHU3MOBY»

0.5

https://m.edsoo.ru

24

AcCUMUIIAINIS ¥ TUCCUMIISIIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«M3y4eHune KaTaIuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUJIa3bl WU
KaTaJias3bl)»

https://m.edsoo.ru

25

@epMEHTaTUBHBIN XapaKTep Peaklui
KJIeTOYHOro MeTabonusma. JlaboparopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paclLeIIeHHs] IEPOKCHUIa BOLOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

https://m.edsoo.ru

26

27

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

https://m.edsoo.ru

https://m.edsoo.ru

28

29

30

dorocunTe’

Xemocunres. JlaboparopHas paboTa
«CpaBHeHue nporeccoB GpoTocuHTE3a U
XEMOCHHTE3a

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHusl.

JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTETUYECKOr0 OOMEeHa

https://m.edsoo.ru




DHeprus MeMOpPaHHOTO IpaiueHTa

https://m.edsoo.ru

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiiuyn MaTpu4HOTO CHHTE3a https://m.edsoo.ru
34 Tpanckpunuus — marpuynslii cuare3 PHK https://m.edsoo.ru
35 TpaHcsauus u €€ STansl https://m.edsoo.ru
36 KoaupoBanue amunokucior. Pons pubocom https://m.edsoo.ru
B OMocuHTe3€e OerKa
37 Opranu3zaiys reHoma y IpokapuoT u https://m.edsoo.ru
3yKapuoT
38 MonekysspHble MEXaHU3MbI SKCITPECCUHU https://m.edsoo.ru
TCHOB Y DYKapHOT
Bupycbl — HekieTouHble POPMBI KUZHU U https://m.edsoo.ru
39 obnuratHble napa3uTel. [IpakTHaeckas 0.5
pabota «Co3iaHue MOJICIIH BUPYCa»
40 BupycHrbie 3a601eBaHus YeI0BeKa, https://m.edsoo.ru
KUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOTHH U MEIUIINHE https://m.edsoo.ru
42 JKW3HEHHBIN UK KIETKU https://m.edsoo.ru
43 Marpuunsbiii cunres JTHK https://m.edsoo.ru
Xpomocomsl. JlabopatopHas pabora https://m.edsoo.ru
44 «M3yueHne XpoMOCOM Ha IOTOBBIX 0.5
MUKpOTpernaparax»»
45 JleneHue KIETKH — MHUTO3 https://m.edsoo.ru
46 Tunsl knetok. KapruokuHes v IUTOKUHES. 05 https://m.edsoo.ru

JlaGopatopnas pabora «Habmronenue




MHTO32 B KJIETKAaX KOHYMKA KOpEeLIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

https://m.edsoo.ru

47 Perynsus >kM3HEHHOTO IIUKJIA KJIETOK
48 Opranu3M Kak eHOE 11e10€ https://m.edsoo.ru
49 Txanu pacrenwuii. JlaboparopHas pabora 05 https://m.edsoo.ru
«M3yueHne TKaHel pacTeHUI» '
TkaHU )XKUBOTHBIX M YEJIOBEKA. https://m.edsoo.ru
50 Jlaboparopuas pabota «/3y4ueHue TkaHen 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas https://m.edsoo.ru
51 pabota «3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHHS»
52 Ornopa Ttena opraHu3MOB https://m.edsoo.ru
53 JIBI>KEHE OpPTaHU3MOB hitps://m.edsoo.ru
94 [Intanue opranu3sMoB hitps://m.edsoo.ru
55 IIutanue MO3BOHOYHBIX KUBOTHHIX. https://m.edsoo.ru
[MummeBapuTenpHas cHCTEMa YeI0BeKa
56 JlpIxaHue opraHu3MoB https://m.edsoo.ru
57 JIpIXxaHue MO3BOHOYHBIX )KMBOTHBIX U https://m.edsoo.ru
YesioBeKa
58 TpancnopT BeliecTB y OpraHu3MoB https://m.edsoo.ru
59 KpoBeHocHas cucreMa o3BOHOYHBIX https://m.edsoo.ru
KUBOTHBIX U YEJIOBEKA
60 Briaenenue y opranu3mos hitps://m.edsoo.ru




https://m.edsoo.ru

61 3ammra y opraHu3MOB
62 VMMyHHas CHCTeMa YeloBeKa hitps://m.edsoo.ru
63 PaznpaxumMocTts u perynsuus y https://m.edsoo.ru
OpraHu3MOB
64 I'ymopasibHast peryisauus 1 SHI0KpUHHAs https://m.edsoo.ru
crcTeMa KUBOTHBIX U YeJlOBeKa
65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo.ru
66 I[To10BOE Pa3MHOKEHKE https://m.edsoo.ru
67 Meiios https://m.edsoo.ru
I'amerorenes. O0pa3oBaHUE U PA3BUTHE https://m.edsoo.ru
68 MOJIOBBIX KJIeTOK. JIabopaTopHas padora 05
«V3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — https://m.edsoo.ru
OHTOTEHE3
70 3akiajka OpraHoB U TKaHEU U3 https://m.edsoo.ru
3apO/IbIIIEBHIX JTUCTKOB
Poct u pa3zButue xuBoTHBIX. JlabopaTopHas https://m.edsoo.ru
71 pabota «BblIsBIEHNE TPU3HAKOB CXOJICTBA 0.5
3apOoJIbIIIEH TO3BOHOYHBIX JKUBOTHBIX)
Pa3zmHOXeHUE U pa3BUTHE PACTCHUM. https://m.edsoo.ru
72 Jlaboparopras pabota «CTpoeHHE OpTaHOB 0.5
Pa3MHO>KEHHUS BBICIIUX PACTCHUI»
73 Hcropus cTaHOBIIEHHS U pa3BUTHUSA https://m.edsoo.ru

IFCHCTUKH KaK HAyKH




OCHOBHBIC TTIOHSTHSA 1 CHMBOJIBI T€HETHUKH.

https://m.edsoo.ru

74 JlaGopatopHnas pabota «lpo3oduna kak 0.5
O00BEKT TeHETUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HACJIEA0BAHUS https://m.edsoo.ru
npu3HaKoB. MoHorubpuaHOe
75 ckpemntuBanue. [Ipaktuueckas padora 0.5
"HN3yueHue pe3yabTaToB MOHOTHOPUTHOTO
CKpeUIMBaHus y Apo30duibr"
76 [uTonornyeckue 0OCHOBBI MOHOTHOPHUIHOTO https://m.edsoo.ru
CKpEIIUBAHUS
77 Ananuzupyrouiee ckpenupanue. Hermonxnoe https://m.edsoo.ru
JIOMUHUPOBaHUE
JuruOpuHoe CKpemrBaHue. https://m.edsoo.ru
78 [IpaxTuueckas pabora «M3yuenue 05
pe3yabTaTOB AUTHUOPUIAHOTO CKPEIIMBAHUS
Y IpO30(HITBI
79 [{uTonornyeckue OCHOBBI TUTHOPHUTHOTO https://m.edsoo.ru
CKpEIIMBaHUS
80 CuenieHHOe Hacle10BaHKE NPU3HAKOB https://m.edsoo.ru
81 XpOMOCOMHas TEOpHs HACJIEICTBEHHOCTH https://m.edsoo.ru
82 TeHeTHKA oA https://m.edsoo.ru
83 ['eHoTHIN Kak LIETOCTHAs cUCTEMaA https://m.edsoo.ru
84 I'eneTnyeckunii KOHTPOJIb PA3BUTHS https://m.edsoo.ru
pacTeHUM, )KUBOTHBIX U YEIIOBEKA
85 N3MeHunBOCTH NpU3HAKOB. Buibl https://m.edsoo.ru
W3MEHYHBOCTH
86 MoudukaoHHas “3MEHYNBOCTb https://m.edsoo.ru




87

BapuanuoHHbIii psa v BapualioOHHAs
kpuBas. JlabopaTtopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BapHallMOHHOW KPUBON»

0.5

https://m.edsoo.ru

88

89

90

I'enoTunuyeckas N3MEHINBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTrueckas padorta «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOI'O IIponecca.
OIHUIeHEeTHKA U SIIMIeHOMHUKA

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

91

92

93

I'enernka yenoBeka. [IpakTuueckas pabora
«CocTaBieHHe U aHaJIH3 POJIOCIOBHOI»

MeTtoasl MEIUIIMHCKON T€HETUKH.

3HadeHue MEIUITMHCKON T'€HETUKHU B
npeaAOTBPAIICHNUU U JICHCHUHU I'CHECTHUYCCKUX
3a00JIeBaHUH YeI0BeKa

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

94

PesepeHbiit ypok. / Beepoccuiickas
npoBepouHas padota / [Ipomexyrounas
aTTecTaIus

95

OCHOBHBIE TTOHITHA CCJICKIIUU.
JlabopaTtopHas paborta «3ydeHue copToB
KYJbTYPHBIX PACTEHUW U MOPOJ JOMAIITHUX
JKHUBOTHBIX»

0.5

https://m.edsoo.ru

96

MeToapl CeNeKIMOHHON paboTHI.
JlabopaTopHas pabota «3ydeHue MeTo10B
CEJIEKIIUU PACTECHHIN»

0.5

https://m.edsoo.ru




JloCTHXKEHHS CeNEKIIUU PACTEHUN 1

https://m.edsoo.ru

97 KUBOTHBIX. [IpakTnyeckas pabora 1
«IIpuBUBKa pacTeHUI
98 CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHUE 1 https://m.edsoo.ru
TeHETUYECKUX PECypPCOB
buorexHosorus Kak Hayka v OTpacib https://m.edsoo.ru
99 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHI
100 OcCHOBHBIE HAIIPABJICHUS] CAHTETUYECKOM 1 https://m.edsoo.ru
OonoIorNn
101 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS 1 https://m.edsoo.ru
102 Menuiuackue OMOTEXHOIOTUN 1 hitps://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka KonTtpoJbHbie IIpakTHYeckune Aara tupposkic
Bcero U3y4eHust o0pa3oBaTe/ibHbIe
padoThI padoTshI pecypenI
1 DpomonnonHas teopus Y. Jlappuna 1 hitps://m.edsoo.ru
5 JBroKyIlMe CHIIbI SBOJIIOIMHA BUIOB 110 Y. 1 https://m.edsoo.ru
HapBuny
3 bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBII 1 https://m.edsoo.ru
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1 https://m.edsoo.ru
ABOJTIOIIUN
5 DTarbl SBOMIOIMOHHOTO MpoIiecca: 1 https://m.edsoo.ru
MHUKPOIBOIIOLUS U MaKPOIBOIIOIUS
6 [Tonynsauust — sneMeHTapHas €quHUALIA 1 https://m.edsoo.ru
SBOJIIOLIMU
3aK0oH TeHETHYECKOro paBHOBeCHS JK. https://m.edsoo.ru
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIIeHHE U3MEHYUBOCTH Y
0co0eil OIHOTO BUA»
8 DneMeHTapHbIe (aKTOPhI IBOTIOIUN 1 https://m.edsoo.ru
9 A ekt ocnoparens. dpdekrt 1 https://m.edsoo.ru
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M3oaamun nonysiui: 1 https://m.edsoo.ru
reorpaduueckasi, OnoJIoruyecKas




11

EcrecTBeHHbI 0TOOp — HaNPaBISAIOMINUN
(baxTop 3BONIIOLIUN

https://m.edsoo.ru

12

13

14

15

16

17

18

[TonoBoii oT60p

[IpucrocobaeHHOCTh OPraHU3MOB KakK
pe3yIbTaT MHUKPOIBOIFOIIHH.
JlaGopaTtopHnas pabora «M3yueHue
apoMop(]O30B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

[Tpumeps! pucocoOIeHUI Y OPraHU3MOB:

MopdooruuecKue, (GU3n0IOrHIeCKue,
OMOXHUMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[EJIECO00PA3HOCThY

Bupn, ero kpurepuu u CTpyKTypa.
JlaboparopHas paboTa «CpaBHEHHUE BIIOB
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

CrpykTrypa B

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOT A

0.5

0.5

0.5

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTONIOrMYECKHE
MCTOJbI U3YUYCHUS 3BOJTIOITUN

BHOFCOFpa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

https://m.edsoo.ru

https://m.edsoo.ru




OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-

https://m.edsoo.ru

21 MOP(OJIIOTHIECKHE METOIBI U3YICHHS
SBOJIIOLIUA
MoneKyIapHO-TEHETUYECKHUE, https://m.edsoo.ru
22 OMOXHMMHUYECKHE U MaTEMaTHYECKHUE
METO/Ibl U3YUYEHUS IBOJIIOIIUU
23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH https://m.edsoo.ru
24 AnanTtuBHas paguanus. HepaBHomepHOCTB https://m.edsoo.ru
TEMIIOB DBOJIFOLIUNA
o5 HayuHble runoressl MpoucxX0xKACHUS https://m.edsoo.ru
JKHU3HH Ha 3eMiie
%6 JloHayuHbIe IpEACTaBICHUS O 3aPOKICHUU https://m.edsoo.ru
SKU3HHA
97 OCHOBHBIE Tarbl HEOPTaHUYECKON https://m.edsoo.ru
SBOIIOLUHU
28 ['unoTe3sl 3apoKIEHUS )KU3HU https://m.edsoo.ru
Ucrtopus 3emiu 1 MeTOAbI €€ N3yUSHUSI. https://m.edsoo.ru
29 JlaGopatopHas pabota «3yuenue u 05
ONHUCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY
30 Hauanbnsbie 3Tansl opraHnyecKoin https://m.edsoo.ru
SBOIIOIUHI
31 DBOTIOIHS SYKAPHOT https://m.edsoo.ru
32 OCHOBHBIE ATAITbl YBOIIOIUH 05 https://m.edsoo.ru

pPaCTUTCIILHOTO MUpPA. HpaKTI/I‘-IeCKa}I




pabora «M3ydeHune ocoOeHHOCTEH
CTPOEHHS PaCTECHUI pa3HbIX OTIIEIOB)»

OCHOBHBIC ATaIIbI 9BOJIIOIIUH KUBOTHOI'O

https://m.edsoo.ru

33
Mupa
OBoronus KUBOTHBIX. [IpakTuueckas https://m.edsoo.ru
34 pabora «3yyenue ocobeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xu3Hu Ha 3eMJie 110 3paM 1 https://m.edsoo.ru
nepuoaam
36 MaccoBble BEIMUPAaHHS — 3KOJIOTHYECKUE https://m.edsoo.ru
KPHU3HUCHI NIPOLLIOTrO
37 CoBpeMEHHbIN FKOJIOTUYECKUNA KPU3UC, €T https://m.edsoo.ru
0COOCHHOCTHU
38 CoBpeMeHHast cucTeMa OpraHu4eckoro https://m.edsoo.ru
Mupa
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI https://m.edsoo.ru
OpraHU3MOB
40 AHTpPOIIOJIOTHS — HayKa O 4eJIOBEKE https://m.edsoo.ru
a1 Pa3BuTue npeacraBienuit o https://m.edsoo.ru
IIPOUCXOXKIECHUN YeIIOBEKa
Mecto denoBeka B CUCTEME OPraHUYECKOro https://m.edsoo.ru
42 mupa. JlabopatopHas padora «/3yuenue 05
0COOEHHOCTEH CTPOEHHUS CKEeTa '
YeJI0BeKa, CBA3AHHBIX C IPSIMOXO0XKICHUEM»
43 JIBroKymiyie cuibl aHTPOIIOTEHE3a hitps://m.edsoo.ru
44 CooTHOIIIEHNE OUOJIOTTYECKUX U https://m.edsoo.ru

COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E




https://m.edsoo.ru

45 OcHOBHBIE CTaJIUN aHTPOIOI€HE3A
46 [Taneoreneruka u najaeoreHOMHUKa https://m.edsoo.ru
47 DBOMIONHS COBPEMEHHOTO YeI0BEKa https://m.edsoo.ru
UYenoseyeckue pacsl. [IpakTuueckas https://m.edsoo.ru
48 pabora «3yueHune 3K0JI0rHIecKux 0.5
aJanTanui 4eroBeKa»
49 MeXIuCUUILTMHAPHBIE METOIbI https://m.edsoo.ru
AHTPONOJIOTUU
50 3aposk/IeHNE U Pa3BUTHE YKOJIOTUH https://m.edsoo.ru
Mertoasl skonoruu. JlabopatopHas pabora https://m.edsoo.ru
51 «M3yueHne MEeToA0B SKOJIOTHUECKHUX 0.5
HCCIICIOBAHUI
59 3HaueHne YKOJIOrNYECKUX 3HAHUN I https://m.edsoo.ru
YeJIoBeKa
53 Okonoruyeckue GakTopsl https://m.edsoo.ru
Aobuotuyeckue axtopsl. CBET Kak https://m.edsoo.ru
54 sKooruueckuii pakrop. JlaboparopHas 05
paboTta «BrIsiBIeHHE TPUCTIOCOOTEHUI '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue pakropsl. Temneparypa https://m.edsoo.ru
KaK 3KOJIOTUYECKHUH pakTop.
55 JlaGoparopHas pabota «BrisBieHne 0.5

IpUCIoco0IeHUH OPraHU3MOB K BIUSTHHIO
TEMIIepaTypbi»




AbuoTtnueckue paxkropsl. BiaaxkHOCTh Kak
sKonornyeckuit pakrop. JlabopaTopras

https://m.edsoo.ru

56 0.5

paboTa «AHaTOMUYECKHE OCOOEHHOCTH

pacTeHUil U3 pa3HbIX MECT OOUTAHUS»
o7 Cpenpbl oOuTaHus OPraHu3MOB https://m.edsoo.ru
58 buonornueckune puTMbI https://m.edsoo.ru
59 Kuznenusie popMbI OpraHU3MOB https://m.edsoo.ru
60 buotnueckue GakTopsl https://m.edsoo.ru

3HayeHue OMOTUYECKUX B3aUMOJIEHCTBHI https://m.edsoo.ru
61 JUISL CYIIECTBOBAHHS OPTaHU3MOB B CpeJie

oOuTaHus
62 DKOJOTUYECKUE XapaKTEPUCTUKU https://m.edsoo.ru

MOMYJISIIIN

OcCHOBHBIE TIOKA3aTENN MOMYJISINN: https://m.edsoo.ru
63 YHCJICHHOCTb, INIOTHOCTb, BO3PACTHAs U

H0JIOBasi CTPYKTypa

OcHOBHBIE TIOKa3aTeNN MOMYJISALINN: https://m.edsoo.ru
64 POXIaeMOCTh, MPUPOCT, TEMIT POCTA,

CMEpPTHOCTh, MUTPAIHH
65 DKosoruyeckas CTpyKTypa MOIyJIsLuN https://m.edsoo.ru
66 JlmHaMuKa IOMYJISIAN U €€ peryIsiius https://m.edsoo.ru
67 Kpussie pocta 4nciIeHHOCTH MOMYJISIHH. https://m.edsoo.ru

KpI/IBBIC BbBDKHUBAaHUA




Dkonoruyeckas Hua Bujaa. JlaboparopHas

https://m.edsoo.ru

68 pabota «[IpucnocoOeHus CeMsH PacTCHHI 0.5
K pacceieHuIo»
69 Bun xak cucrema nomynsuuit https://m.edsoo.ru
70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUN https://m.edsoo.ru
YKUBOTHBIX
71 Co00I1ECTBO OPTAHU3MOB — OHOLIEHO3 https://m.edsoo.ru
72 DKocucTemMa Kak OTKpPbITasi cucTeMa https://m.edsoo.ru
73 Kpyrosopot BeniecTs 1 NOTOK 3HEPIUU B https://m.edsoo.ru
IKOCHCTEME
74 OcHOBHBIE TTOKA3aTENNU SKOCUCTEMBI https://m.edsoo.ru
75 DKOIOTMYECKHE TTHPAMHIEI https://m.edsoo.ru
76 H3meHeHus coo0111ecTB — CYKIIECCHH https://m.edsoo.ru
77 [IpupoaHbIE 2KOCUCTEMBI. DKOCUCTEMBI https://m.edsoo.ru
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB
78 [TprponHbIE SKOCUCTEMBI. DKOCUCTEMBI https://m.edsoo.ru
TYHJIp, JIECOB, CTENEH, IyCTHIHb
79 AHTpPOIOT€HHBIE IKOCUCTEMBI https://m.edsoo.ru
80 VYpb6oskocucremsl. [IpakTiuueckas pabota 05 https://m.edsoo.ru
«M3ydyenue u onucanue ypooIKOCUCTEMbI» '
3akoHOMEPHOCTH (HOPMUPOBAHUS https://m.edsoo.ru
81 OCHOBHBIX B3aMMOJICHCTBHI OPraHu3MOB B

9KOCHCTEMAax




MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HECHUN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,

https://m.edsoo.ru

82
OpraHU3MEHHOM, MOIYJISIITAOHHOM U
9KOCHCTEMHOM YPOBHSIX
83 buocepa — obmierutanerapHast 0001049Ka https://m.edsoo.ru
3emiu
84 Yuenue B. U. Bepnaackoro o 6uochepe https://m.edsoo.ru
3aKOHOMEPHOCTH CYILECTBOBAHUS https://m.edsoo.ru
85 p y
ouocdepsl
KpyroBOpOoTHI BENIECTB U https://m.edsoo.ru
36 pYroBop
OMOr€OXMMHYECKHE IIUKIIBI
87 3oHanbHOCTH OHMochepsl. OCHOBHBIE https://m.edsoo.ru
OHOMBI CyIIn
88 VcroiunBocTs Guochepst https://m.edsoo.ru
89 [IpomexyTouHas aTTecTanus https://m.edsoo.ru
90 DKOJIOTUYECKHE KPU3UCHI M UX TPHUYNHBI https://m.edsoo.ru
91 BoszeiicTeue yenoseka Ha Guocdepy https://m.edsoo.ru
AHTPOIIOreHHOE BO3IEIiCTBIE HA https://m.edsoo.ru
92 P
PaCTUTEIBHBIN U )KUBOTHBIN MU
93 OXpaHa MpHpOIHI https://m.edsoo.ru
94 OCHOBHBIE TPUHITUITBI YCTOMYHUBOTO https://m.edsoo.ru

Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL




PanmonansHoe mpUpoOAONOIL30BAHUE U

https://m.edsoo.ru

95 COXpaHEeHHE OHMOJIOTMYECKOTO 1
pa3Hoo0pazus 3eMiu

96 Q§06meHHe 1o TeMe «MUKpO3BOJIIOLUS U 1 https://m.edsoo.ru
e€ pe3ynbTaThI»

97 Q§o6meHHe 1o Teme «MaKpOodIBOIOIUS U 1 https://m.edsoo.ru
e€ pe3ybTaTh»

08 O6o06menue mo Teme «IIpoucxoxaeHue u 1 https://m.edsoo.ru
pa3BUTHE KU3HU HA 3eMIIC»

99 O606menue o Teme «IIporucxoxacHue 1 https://m.edsoo.ru
YeJIOBEKa — AaHTPOIIOTCHE3)

100 O06o006meHHe TI0 TeMe «DKOJIOTHS — HayKa O 1 https://m.edsoo.ru
B3aMMOOTHOIICHHIX OPTaHU3MOB)

101 O606meHI/fe 0 TeMe «DKOJIOTHUs BUIOB U 1 https://m.edsoo.ru
TIOTTYJISIITHF

102 O606menne o Teme «buocdepa — 1 https://m.edsoo.ru
rio0abHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7.5




IMPOBEPAEMBIE HA EI'D 11O BUOJIOT'UUA TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJJHEI'O OBIIETO OBPA3OBAHUSA

Koxa

TpeOoOBaHUs

NpoBepsieMOro

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM 0CBOCHUSA
OCHOBHOM OﬁpaSOBaTeJIBHOﬁ NmporpaMmasl CpeaHET0 0611(61"0 06pa30BaHI/IH

CdopmupoBaHHOCTB 3HAHHI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTUHBI MUpA, B
MMO3HAHUM 3aKOHOB MPHUPOJLI U PEUICHUU >KU3HEHHO BAXKHBIX COIMAIBHO-
ATUYECKHUX, IKOHOMUYECKHX, IKOJIOTUICCKUX MPOOIIEM YEeIIOBEYECTBA, a TAKKE B
pElIeHNH BOMPOCOB PAIMOHATIBLHOTO MPHUPOIOIOIB30BaHUs, B (HOPMHUPOBAHUH
[IEHHOCTHOTO OTHOIIEHUS K TMpUpOJe, OOIIECTBY, YEJIOBEKY; O BKIAJe

POCCUICKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTUU

Bnagenue cucremoil 3HaHUII 00 OCHOBHBIX METOJIaXx HAy4YHOTO IO3HAHUSA,
HCIIOJIb3YCMbBIX B OMOJIOTMYECKHUX HUCCIICAOBAHUAX ) KUBbBIX 00BEKTOB U DKOCUCTEM
(omucanue, U3MEpPEHUE, MPOBEACHUE HAOIIIOACHUI); clIocOOaMU BBISBJICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE.

YMeHHe BBIIBUIATh TUIOTE3bl, MPOBEPSATh HUX SKCIEPUMEHTAIbHBIMU
cpeactBaMu, (HOpMYIHpYs IeNb HCCIEIOBAaHUS, aHAIM3UPOBAThH IMOJNyYCHHBIE
PE3YIBbTATEI U J1€JIaTh BBIBOBI.

BrisiBneHre 3aBUCHMOCTH MEXIY HCCIEAYEeMbIMH BeIMYMHAMHU, OOBSCHEHHE
MOJIYYEHHBIX PE3yIbTaTOB U (POPMYIMPOBAHUE BBIBOJOB C HCIIOJIb30BAHHEM

Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BIafeTh CUCTEMOM OWOJOTHYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIAraromye OUOoIOrHueckue TEPMUHBI U MOHATHSA (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJI, MOMYJIALMS, SKOCUCTEMA, OMOLIEHO3, Orocdepa; MeTabonu3Mm,
rOMEOCTa3, KJETOUHbIi HMMMYyHHUTET, OuocuHTe3 Oenka, OHOMOIMMEpBI,
JWMICKPETHOCTb, ~ CAMOPETYJISLMSA,  CaMOBOCIIPOM3BEICHUE,  HACIIEACTBEHHOCTD,
M3MEHYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosiornyeckue Teopuu: kierounas Teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro uMmyHutera I1. Opmux, .M. Meunukosa,
XpPOMOCOMHAasl T€OpHsl HacieAcTBeHHOCTH T. MopraHa, 3aKOH 3apOABIIIEBOTO
cxonacta K. bapa, sBomtorimonnas teopusa Y. /lapBrHa, CHHTETHYECKAsE TEOPUS
HBOJIIOIMH, Teopusi aHTpororeneza Y. Jlapsuna; Teopust O6uoreonenosa B.H.
Cykauésa; yuenue H.J. BaBuiioBa o 1ieHTpax MHOT00Opasus U MPOUCX 0K ICHHS
KyJIbTypHBIX pacTeHuii, ydenne A.H. CeBeprioBa 0 myTSIX M HampaBICHUSAX

sBomtonin, yuenue B.M. Bepraackoro — o 6mocdepe);



3aKOHBI (€AMHOOOpa3us TOTOMKOB II€PBOTO IOKOJICHHS, pAaCILEIUICHUS
IIPU3HAKOB, HE3aBUCUMOI'O HacJe10BaHUs NIPU3HAKOB [. Menaens; cluenaeHHoro
Hacje[A0BaHUs MPU3HAKOB M HapyuleHus cuemieHus reHoB T. Moprana;
FOMOJIOTHUYECKHX PSIOB B HaclieACTBeHHOW u3MmeHunBoctu H.M. BaBuiona;
renerndeckoro pasHoBecus Jx. Xapnu um B. BaitOepra; 3apopplieBoro
cxoxactea K. bapa; 6uorenernueckuii 3akoH 3. ['ekkens, . Miosiepa);
MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumMyMa FO. JInbuxa, sKoJ0rn4eckoi MupamMuIbl Yuces, 6MoMacChl
U DHEPIUH);

rurnotessl (koarepsatHoit AWM. Onapuna, nepsuuHoro Oynsona J[x. Xonaeiina,

mukpochep C. Dokca, pudosuma T. Yek)

Ymenue peiiaTtb ITOHMCKOBBIC OMOJ0THYeCKUe 3ala4i; BBIABJIATH IMPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYEMbIMU OHOJIOrMYECKUMU O6’beKTaMI/I,
mnpooeccaMd MW ABJIICHUAMMU, [JCJIaTb BbIBOAbBI MW IIPOrHO3bI Ha OCHOBAHHWU
IMOTYYCHHBIX PE3YJILTATOB,

COCTaBJATb I'CHOTHIIMYCCKUC CXEMbl CKpPCHIMBAHUA JIA  Pa3HbIX THIIOB
HaCJICAOBAHU ITPU3HAKOB Y OPraHn3MOB, COCTABJIATE CXEMBI IIEPECHOCA BCIICCTB U

OHCPIHU B SKOCUCTEMAX (HGHI/I IIUTaHuA, ITUIICBLIC CGTI/I)

YMeHue yCTaHaBIMBAaTh B3aUMOCBS3M MEXAY CTPOCHHEM M (DYHKUIUAMHU:
OpraHoUJIOB, KJIETOK pPa3HbIX TKAaHEW, OpraHaMd M CHCTEMaMHU OpPraHOB Yy
pacTeHui, )KUBOTHBIX M YEJIOBEKa; MEXKy dTallaMi OOMEHa BEIIECTB; dTanaMu
KJIETOYHOIO LUKJIAa MW JKM3HEHHBIX LMKJIOB  OPraHU3MOB;  JdTalnamu
SMOpPUOHAILHOTO Pa3BUTHsI; TEHOTUIIOM H (eHOTHNoM, GEHOTUIIOM U
(dakTopaMu cpenbl OOMTaHUS;, MPOIECCAMHU JBOJIIOIMH; JBIKYIIUMHU CHIAMH
AHTPOIIOT€HE3a; KOMIIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPUCTTOCOOIEHUSIMHU K

HUM OpTraHNU3MOB

YMeHne BBIIEISATh CYIECTBEHHbIE TPU3HAKH:

CTPOEHHUS BHUPYCOB, KIETOK TIPOKAPHOT M 3SYKAPUOT; OJHOKIETOUHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BU0B, OMOT€O01IEHO30B, SKOCUCTEM U Orochepsl;
CTPOCHHUS OpPraHOB M CHCTEM OpPraHOB pAacTE€HWi, >KUBOTHBIX, 4YeJIOBEKa,
MPOLIECCOB KU3HEAEATEIBHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHHi,
KHUBOTHBIX M YEJOBEKa; OWOJIOTMYECKUX TNIPOLECCOB: OOMEHa BEIECTB
(mMerabonusM), uHPOpMAIMM U  TPEBPALEHUS  JHEPIuH, OpOKEHUs,
aBTOTPO(HOIO U TeTepOTPO(HOro TUIOB MUTAHUS, GOTOCUHTE3A U XEMOCHHTE3A,
MHUTO33a, Mei03a, TaMeTOTeHe3a, YMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHHUs, HWHIMBUAYAJHOTO  pa3BUTHs  OpraHu3ma (OHTOreHesa),
B3aMMOJICIICTBUSL T€HOB, TeTepo3uca; JAEUCTBUH HMCKYCCTBEHHOTO 0TOOpA,

CTaOMIIM3UPYIONIETO, TBMKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa;




AJUIONAaTPUICCKOTI0O U CUMIIATPUUICCKOTO BI/IZ[006pa3OBaHI/ISI; BJIMAHUSA ABUIKYIIUX
CHUJI 3BOJIFOLIMM Ha I‘GHO(i)OHI[ MOITYJIAL U, HpI/ICHOCO6JIeHHOCTI/I OpTraHu3MOB K
cpeae O6I/ITaHI/I${, qyepeaoBaHuAa HaHpaBJ’IeHI/Iﬁ SBOJIIOLIMH,; KPYIrOBOPOTa BCUICCTB

1 IIOTOKA SHEPIur B OKOCUCTEMAX

ChopMHPOBaHHOCTh YMEHHUS BBIICNATH CYLIECTBCHHBIC INPH3HAKH BUPYCOB,
KJIETOK MPOKAapUOT M DYKAapUOT; OIHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB, BHUJIOB, OHMOTECOIIEHO30B M IKOCHUCTEM; OCOOEHHOCTU IIPOIECCOB
oOMEHa BeIIECTB W IMPEBpallleHHs] DSHEPruuM B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYECKOro oOMeHa, XEMOCHHTEe3a, MUTO3a, Meio3a,
OIUTOIOTBOPEHMS, PAa3BUTHUS M PA3MHOXKCHUS, WHAWBUIYAITbHOTO DPa3BUTHS
opranusMa (OHTOreHe3a), OOpHOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOTO OTOOpa,
BU1000pa30BaHMsl, IMPUCIOCOOJCHHOCTH OPraHU3MOB K Cpeie oOuTaHus,
BJIMSIHUSI KOMIIOHEHTOB 9KOCHUCTEM, aHTPOIIOTCHHBIX M3MEHEHHUH B HKOCHUCTEMAx

CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAICHHsI SHEPTUU B buocdepe

YMeHHe HCIOoJIb30BaTh COOTBCTCTBYIOIIUC APryMCHTHI, 6I/IOJ'IOFPI‘16CKYIO
TECPMHUHOJIOTMIO U CUMBOJIUKY JIS1 AOKA3aTCJIbLCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TPYIIl; B3aMMOCBA3M OpPTraHU3MOB U CPCAbI O6I/ITaHI/I$I;
CAMHCTBA YCJIOBCUCCKUX pPacC; HeO6XOI[I/IMOCTI/I 3A0POBOI0O o6pa3a JKHU3HHU,
COXpaHCHUA pa3H006pa3I/I;1 BUJOB U SKOCHCTEM KaK YCJIOBHUA COCYHICCTBOBAHUA

IIPUPOJIBI U YETIOBEYECTBA

YMeHHne KpUTHYECKH OLIEHHWBaTh MH(POPMALUI0 OHOJOTHUYECKOTO COAEpIKaHUS;
MHTEPIPETUPOBATh 3TUYECKHE aCHEKTbl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJOrMM, MEIOUIMHE, OHOTEXHOJOrMH; paccMaTpuBaTh  TIJI00aJbHBIE
HKOJIOTUYECKUE IMPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K

HUM CO6CTBCHHYIO ITO3UIIHNTIO




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOTI'MH

Kon

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

CoBpeMeHHast OHOJIOTHS — KOMITJIEKCHAsE HayKa. BHOJIOrHUeCKre HAYKU U M3yd4aeMble MU
HpOGHeMBI. q)yHI[aMCHTaJIbHBIe, HpI/IKJ'IaI[HBIG U IIOUCKOBBIC Hay‘-IHBIC HCCJIICOAOBAHUSA B
OHOJIOTHH.

3HauyeHue OMOIOruu B HOPMUPOBAHHH COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTHHBI MUPA.
[Tpodeccuu, cBsi3aHHbIe ¢ OHOIOrHEl. 3HaUueHHE OHOJIOIHH B IIPAKTUYECKOMN IEATEILHOCTH

YeJI0BeKa: MEAUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPO/Ib

JKuBble cucTembl Kak MmpeaMeT u3ydeHus ouosioruu. CBOWCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTh, CJIOXKHOCTh M YHOPSIOYECHHOCTD
CTPYKTYPBI, OTKpPBITOCTh, CaMOOpPTraHU3aIlMs, CaMOBOCIPOU3BEICHUE, Pa3IPaKHUMOCTh,
U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alMM JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, TMOMYJISIUOHHO-BUIAOBOM, JKOCHUCTEMHBIM (OMOTeOIeHOTHYECKHiN),
ounochepnsiid. [Iporeccel, mpoucxomsmyie B KHUBbIX cucTteMaX. OCHOBHBIC TPU3HAKH

’)kuBoro. JXu3Hb Kak Q)opMa CYHICCTBOBAHUA MATCPUU

1.3

2.1

2.2

Mertoabl  Ouonornyeckoi  Hayku.  HaOmromenue,  u3MepeHHe,  SKCIIEPUMEHT,
cucreMarusanus, meraaHanu3. [loHsATHME O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[InanupoBanue skxcnepumenta. IlocraHoBka u mpoBepka runore3. HyneBas rumotesa.
[Tonsitue BBIOOPKHM M €€ AocToBepHOCTb. Pa3bpoc B Ouonormueckux AaHHbIX. OneHka
JOCTOBEPHOCTH  IOJIYYEHHBIX  pPe3yibTaToB. IIpHumHBI HUCKaXEHMsI  PE3yJbTaTOB

OKCIICPUMCHTA. IIoHsaTHE CTaTHCTUYECKOTO TECTA
KneTka kak Omosiorudyeckasl CicteMa

Knerka — cTpyKTypHO-(pyHKIIMOHANbHAs €AMHUIA KUBOTO. VICTOpHUS OTKpPBITHS KIIETKH.
Pa6ots! P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBann, M. IlIneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUS] COBPEMEHHOW KJIIETOYHOU TEOPHH.

Metoabl MOJEKYISPHOM U KIETOYHOH OHONOTMU: MHUKpPOCKOIUS, XpomaTtorpadus,
aneKkTpoope3, METOA MEYEHBIX aTOMOB, u(depeHIraIbHoe eHTpU(yTrupoBaHue,

KYJIBbTUBUPOBAHHUE KIIECTOK

XUMHUUYECKUN COCTAB KIIETKA. Makpo-, MUKPO- U yIIbTPAMUKPOAJIEMEHTBL. Boia u €€ poJib kak
pacTBOPUTEIIsS, pEareHTa, y4acTHe B CTPYKTYPHUPOBAHHM KIIETKH, TEIUIOPETYIISALUN.
MuHepanbHble BellleCcTBa KJIETKU, UX Ouosornyeckas pojib. Pojib KaTHOHOB U aHHOHOB B

KIICTKCE.
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buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIH cocTaB 0OenkoB. CTpPYKTyphI
OenxoBoit Monekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs CBsI3b. Bropuunas,
TpeTU4Has, YeTBepTHUUHas CTPYKTYyphl. JleHarypauus. CpoiictBa GenkoB. Knaccudukarys
0enkoB. buonornueckne GyHKIMM OCITKOB.

VYraeBoasl. MoHOCaxapuabl, JUCaxapuabl, OJUTrocaxapuabl U monucaxapusl. OOmuii mian
cTpoeHus: M (U3NKO-XMMHUYECKHE CBOWMCTBA YrieBOJOB. buonormueckue (yHKIHH
YTJIEBOJIOB.

Jlunuae!. ['unpoduasHO-TUAPOPOOHBIE CBOMCTBA. Knaccudukanus JIUITHAIOB.
Tpurnuuepunsl, pocdoaunuasl, BOCKH, crepousl. buonornyeckue QyHKIUH JTUIHIIOB.
OO0mue cBolicTBa OMOJIOTUYECKIX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
IIOJIYIIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. Ctpoenune nykienHoBbix kucinoT. Hykneorumsl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas crimpais.
Mecronaxoxaenue u Ouonormueckue QGynkmuu IHK. Buner PHK. ®ynkumun PHK B
KJIETKE.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mojiekyne AT®. buonoruueckue
¢ynkuun AT®. BoccTaHOBICHHBIE IEPEHOCYHUKH, HX QYHKIIUH B KiieTKe. CeKBEHHPOBaHUE
JIHK.

CrpykTypHas Ouonorus: OMOXMMHUYECKMEe U OMO(PHU3MUECKUE MCCIIEOBAHUS COCTaBa U

MIPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJT

Tunbl knerok: sykapuoTHyeckas M INpokapuoTHueckas. CTpyKTYpHO-(QYHKIHMOHAIbHbIE
00pa3oBaHMs KIETKHU.

Crtpoenue nmpokapuotuueckoi kiaeTku. Kierounas crenka 6akrepuit u apxeit. OcobeHHOCTH
CTpOEHUsI TeTepoTpo(HOM M aBTOTPO(PHOH MPOKAPUOTHUECKUX KJIETOK. MecTo M poJb
IIPOKapHUOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKApUOTHUECKOUW KieTkH. [lmazmaruueckass memOpaHa
(razmanemma). CTpykTypa Iuta3MaThyeckod MemOpaHbl. TpaHCHOPT BEIIECTB uepe3
IU1a3MaTHYECKy0 MeMOpaHy: naccuBHbIN (nu¢dys3us, odneru€nnas nuddysus), akTUBHBIN
(mepBUYHBIA W BTOPWUYHBIA aKTUBHBIA TpaHcmopT). [lomynmpoHuaeMocts MeMOpaHBHI.
PabGora nHarpmii-kaimeBoro Hacoca. OHIOIMWTO3: MHHOIMTO3, (HAroruTo3. DK30IHTO3.
Krnerounas crenka. CTpykTypa v pyHKINU KJI€TOYHOU CTEHKU pacTeHUM, rpu0oB.
[uromnazma. Iluro3onb. Llutockener. J[BuykeHue nurTomiasmbl. OpraHouabl KIETKH.
OpHoMeMOpaHHBIE OpPTaHOUABl KIETKH: OJHIomnasmarudeckas cets (OIIC), ammapat
lonpmxu, aM30COMBI, MX CTpoeHHe M GYHKIUU. B3anMocBA3b 0JHOMEMOpPaHHBIX
OpraHoufioB kjieTku. CTpoeHue rpanyisipHoro petukyinyma. CHHTE3 pacCTBOPUMBIX OEIIKOB.
CunTe3 K1eTouHbIX MeMOpaH. [ aakuii (arpaHynspHbIi) SHIO0IIaA3MATUYECKUNA PETUKYITYM.
CekperopHast ¢yHkuus anmapara ['ombmxku. TpaHcmopT BemiecTB B KieTke. Baxyonn
pacTuTenbHBIX KiIeToK. Knerounslit cok. Typrop.

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU: MUTOXOHAPHWH, INIACTUABI.
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CrpoeHre u (QyHKIUM MHUTOXOHAPHHA M TuiacTH. llepBuUYHbIE, BTOPUYHBIE U CIIOKHBIC
TUIACTUABI (DOTOCHMHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIIACTHI
BBICIIMX PACTCHUH.

HememOpannble opranoupl kietku CTpoeHHe M (YHKIUMM HEMEMOPAaHHBIX OPraHOMJIOB
kieTkd. Pubocombl. MukpodumameHTsl. Mbleunsie KineTku. Mukporpybouku. Knerounsrit
nentp. CTpoeHHe W JBW)KEHHE JKI'YTUKOB M PECHHYEK. MHKpPOTPYOOUKM LUTOILIA3MBI.
Llentpurons.

Snpo. ObGosouka s1pa, XpOMAaTUH, KapuoIlia3Ma, SJIPHILKH, UX CTPOEHUE M (PYHKLUU.
Snepubrii  O6enkoBbli  MaTpukc. [IpocTpaHCTBEHHOE PpACHONOKEHHE XPOMOCOM B
uHTepdazHoM siape. benku XpoMaTHHA — THCTOHBI.

Knerounble  BkitoueHusa. CpaBHMUTENbHAs  XapaKTEPUCTUKA  KJIETOK  3YKapuoT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOI)

AccuMUIISIIMS M TUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabosim3Ma. Tumbl oOMeHa BELECTB:
aBTOTPOGHBIH M reTepoTpodHbIA. YyacTHe KHCIOpoJa B OOMEHHBIX Ipoleccax.
DOHeprerudyeckoe obecnedeHue KieTku: mnpespameHne AT® B oOMEHHBIX Mporeccax.
depMeHTaTUBHBIN XapaKTep peakuil KeTouHoro Meradonuszma. GepMeHTHI, UX CTPOCHUE,
cBolcTBa M MexaHu3M JelctBus. Kopepmentsl. OTanuus (pepMeHTOB OT HEOPraHMUECKUX
KaTajau3aTopoB. benKu-akTUBaTOpbl U OEJIKU-MHTUOUTOpPHI. 3aBUCUMOCTb CKOpPOCTHU
(epMEHTATUBHBIX PEaKIMi OT Pa3INYHBIX (PaKTOPOB.

IlepBU4HBII CUHTE3 OPraHUYECKUX BeUIeCTB B KieTKe. PorocuHTes. Poib XmopomiacTos B
nporecce ¢orocunreza. CBetoBas W TeMHOBas ¢a3bl. [IpoayKTHBHOCTH (OTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh (GOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.
XemocuHrte3.  Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpUULIMpYOIINE
OakTepuM, Kele300aKTepuu, cepoOaKkTepuu, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHarpoOHble opraHu3Mbl. Buael 6poxxenus. [IpoaykTel OpoxeHUs U UX UCHOJIb30BaHUE
4yes0BeKOM. AHa3pOOHbIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH U BO30OYAUTENIN
OonesHel.

AdpoOHBIE OpraHu3Mbl. DTambl JHEpreTuyeckoro obmeHa. [loArOTOBHUTENBHBIM ATall.
I'mukonn3 — 6eCKUCIOPOAHOE PACIIEIICHHE TTIFOKO3bI.

buonoruueckoe okuciaeHue, WM KIETOYHOE JibIXaHue. Posib MUTOXOHIIpHi B mpolieccax
OMOJIOTUYECKOTO OKHCJICHUSI. [uknuueckue peaKLuu. OxucnurenpHoe
¢dochopunupoBanue. IIpeumymiectBa a’poOHOro mMyTd OOMEHa BEIIECTB Iepen

aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOT0 0OMEHa

Peaknun matpudHOoro cuHresa. IIpMHIMI KOMIUIEMEHTApHOCTH B PEaKLMAX MaTPUYHOIO
cuHTe3a. Peanuzanus HacnmencTBeHHOW mHGopMaruu. ['eHeTHYecKnuid Koj, ero CBOMCTBA.
Tpanckpunuuss —  Marpuunbli  cuHTe3  PHK.  IlpuHmuner  Tpanckpumnuuu:

KOMIINICMCHTAPHOCTh, aHTUIIAPAJJICITIBHOCTh, ACUMMCTPUIHOCTD. TpaHC.HSII_II/ISI " e€ ATarbl.
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VYuactue TtpancnoptHeix PHK B OumocunTese Oenka. YcioBust OuocuHTE3a Oenka.
Komuposanue amunokuciot. Posb pubocom B GuocunTese Oenka.

Opranuzaidsg reHoMa y MPOKApHOT U JYKapuoT. Perynsuusi akTHUBHOCTH TEHOB Y
npokapuot. [ unoresa onepona (P. XKakoO, XK. Mano). Perymnsaius 0OMEHHBIX ITPOIIECCOB B
kietke. Kinetounslii romeocTas.

Bupychel — HekneTounble (hOpPMBI KU3HU U 00MUTaTHBIC Mapa3uTbl. CTPOSHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

Bupycusbie 3a0oneBanus yenoBeka, >xuBoTHBIX, pactenuid. CITN ], COVID-19, connansHbie

1 MCOAUIIUHCKUC HpO6JI€MLI

Knerounslii mukn, ero mepuoabl u perynauus. Murepdaza u mutos. OcoOeHHOCTH
IIpoLeccCoB, MpoTekalomux B  uHTepdasze. IloaroroBka KIeTKu K  JEJICHUIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUH U  TMOCTCUHTETUYECKHM
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3 JHK —  pemmkarnusa.  [lpunmuner  perumkauuu — JIHK:
KOMIUJIEMEHTAPHOCTb, IOJTYKOHCEPBATUBHBIA CUHTE3, AHTHUNAPAJLICIIBHOCTh. MeEXaHUu3M
permmkauun  JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Tenmomepasa.
XpOMOCOMHBII HabOp KIETKM — KapuoTuil. JIUTUIOMAHBIA W TaruIOMAHBIA HAOOPHI
xpomocoM. ['oMonoruunbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne kietku — MuTo3. CTaauM MHTO3a U MPOUCXOJAUINE B HUX TMPOIECCHL. THIIBI
murto3a. Kapuokunes u nutokuHe3. buonornueckoe 3HaueHue wmuTo3a. Perynsuus
MHUTOTHYECKOTO IHMKIIA KIeTKU. [IporpamMmmupyemas kiieTouHasi THOeNb — arnomnTos.

qDYHKHI/IOHaHI)Haﬂ T'€HOMHKa
Opranusm Kak OMoJIoruyecKas CuCTeMa

OnHOKJIETOYHbIE, KOJIOHHWAJIbHbIE, MHOTOKJETOYHbIE OpPraHW3Mbl U MHOTOTKAHEBBIE
OpraHU3MBI.

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrofioe (BKIItoUas BEreTaTUBHOE) U MOJIoBoe. Buapl
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALHNS, (PparMeHTaIus, KIOHUPOBaHNUE.
[TonoBoe pasmuoxkenue. I[lomoBele kieTku, wiauM rametbl. Meios. Craguum Meiio3a.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. buonormyecknii cMbICI MeHo3a |
MOJIOBOTO Mpo1ecca. Meio3 1 ero MecTo B JKU3HEHHOM ITUKJIE OPraHU3MOB.
[IpenzaponsieBoe pa3suthe. ['amerorenes y ;kuBoTHBIX. [lo0BbIe jxene3sl. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KieTok. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX KIETOK.
Omo10TBOpeHNE W SMOPHOHATIBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOAOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHnorenes.

NupuBuyanpHOE pa3BUTHE OpraHu3MOB (oHTOreHe3). CTaauu aMOpHUoreHe3a >KUBOTHBIX (Ha
npumepe Jsarymku). JpoOmenume. Tumbr  gpoOnenus. OcoOeHHOCTH — APOOIICHHS
MJICKOTIUTAIOIINUX. 3apOBIIIEBbIC JUCTKU (TacTPyJIALNs). 3akiaJKka OPraHOB M TKaHEW W3

3apOAbIIICBBIX  JIMCTKOB. BzanMHOoe BausSHME YacTei Pa3BUBAIOIICTOCA  3apOAbIlia




(oMOpuoHanbHAS MHAYKIMS). 3akjagka IUIaHa CTPOEHUsSI JKMBOTHOTO KakK pe3ysbTar
HepapXU4eCcKUX B3aUMOJICUCTBUI T'eHOB. BimsiHre Ha SMOPHOHATIBHOE PA3BUTHE PA3IIUUYHBIX
(baKTOpOB OKpY’Karole cpesl.

Poct u pa3zButHe )xuBOTHBIX. [locTaMOproHanbHbIM iepuo. IIpsimoe n HenpsMoe pa3BUTHE.
PazButne ¢ wmeramoppo3oM y O€CHO3BOHOYHBIX M  TO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaYeHHE IPSIMOTrO M HENPSAMOIO pa3BUTHUA, HUX PACIPOCTPAaHEHUE B
npupoze. Tunsl pocra XUBOTHBIX. PaKTOpPBI PErysiuU POCTa JKMBOTHBIX U YEJIOBEKA.
Craaun nocTPMOPHOHATIBHOIO Pa3BUTUS y XKHUBOTHBIX M yesloBeka. [lepuonbl oHTOreHe3a
YeJI0OBEKA.

PazMHoxeHMe U pa3BuTHE pacTeHHid. 'ameToput u ciopogur. Melo3 B KHU3HEHHOM LIUKJIIE
pacrenuil. OOpa3oBaHue crHop B Ipouecce Meio3a. ['ameToreHes y pacTeHMH.
OmnogoTBOpPEHNHE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOJOTBOPEHHE Y
LBETKOBbIX pacrteHui. OOpa3oBaHME€ U pa3BUTHE CeMEHH. MexaHM3Mbl pEryasiluuu

OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX

3.2

Ucropus craHOBNIEHUS U pa3BUTHUS TCHETUKHU Kak HayKu. OCHOBHBIE TCHETHUECKUE TIOHATHS
U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIE I'€HBI, AJIbTEPHATUBHbBIC IIPU3HAKH,
JIOMUHAHTHBIN W PELECCUBHBIA IIPU3HAK, I'OMO3WUIOTAa, IE€TEPO3UIOTa, YMUCTas JIMHUS,
ruOpuapl, TeHoTun, (eHoTun. OCHOBHBIE METOABl TCHETHKHU: THOPHUIOJIOTHYCCKUM,

LIATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETUYECKHI

3.3
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Momnorubpuanoe ckpemuBanue. [lepBolit 3akoH MeHaens — 3aK0H eTuH000pa3ust THOPUIIOB
nepBoro rmnokosjenus. IlpaBuno poMuHMpoBaHus. Bropoll 3akoH MeHaens — 3aKkoH
pacuieryieHust Npu3HakoB. L{UTOIOrHMYecKHe OCHOBBI MOHOTMOPHUAHOTO CKpELIMBAHUS.
I'unore3a 4MCTOTHI raMeT.

AHanusupyrolnee ckpemuBanue. [I[pomexxyrounslii XapakTep HaciaeoBanus. Paciemienne
MIPU3HAKOB IPY HEMOJHOM JOMHUHHUPOBAHUU.

JlurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HaclleIoBaHMsl MpU3HaKoB. LluTonornyeckre 0CHOBBI AUTHOPHUIHOTO CKPELMBAHMUS.
CuenneHHoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CueruieHHOe Hacie0BaHue
T€HOB, HapyIlIeHUE CIETNIEHUsI MEX/1y TeHaMH. XPOMOCOMHasl TeOpHs HACJIEICTBEHHOCTH.
I'enernka mosia. XpoOMOCOMHBI MEXAaHU3M OIPEAEIEHUS Ioya. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHBIN M reTeporaMeTHbId MoJl. ['eHeTnueckas CTpyKTypa MOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIIIIEHHBIX C TIOJIOM.

l'enoTun kak uemoctHas cucrema. [lnedoTponus — MHOXECTBEHHOE JIEICTBHE TEHA.
MHosxecTBEHHBIN alienu3M. B3anMonelicTBre HeallenbHbIX reHoB. KoMITieMeHTapHOCTb.
Onucras. [lonmumepus

BzaumoneiictBue reHotuna u cpeapl npu  dopMupoBaHuu (eHoruna. V3MeHYHBOCTDH
npu3HakoB. KauyecTBeHHble U KOJNWYECTBEHHbIE MpPU3HAKUW. Buapl W3MEHYMBOCTH:

HCEHAaACJICACTBEHHAA U HACJICACTBCHHAA.




MopaudukanonHasl U3MeHYMBOCTb. Ponb cpensl B (OPMHUPOBAHMM MOIU(PUKAIIMOHHOMN
n3MeHunBocTU. Hopma peakuuu npusHaka. BapuanmoHHsli psig u BapuaioHHas kpusas (B.
Noranncen). CpoiictBa MOIM(UKAITMOHHOM N3MEHYUBOCTH.

'enHoTunmyeckass W3MEHYMBOCTb. (CBOWCTBA TIE€HOTUIIMYECKOM WM3MEHUYMBOCTH. Buibl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOunatuBHass M3MEHYMBOCTh. Mel03 M TIOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOW
W3MEHYUBOCTU. Ponb KOMOMHATMBHOM W3MEHYMBOCTH B CO3JaHUM T'€HETUYECKOTO
pa3Hoo0pa3us B peienax OTHOro BUA.

MyrauroHHass W3MEHUYMBOCTb. Buapl MyTanuii: T'€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHBIE ¥ MHIYLUUPOBAHHBIE MYyTallUU. SIlepHbIE W LUTOMJIA3MATHYECKHE MYTaLUH.
Comarnyeckue ¥ 1oJjoBble MyTauuu. [IpuunHbl BO3HUKHOBEHUSI MyTauuid. MyTareHbl U Ux
BJIMSIHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOT'O ITpoLecca. 3aKOH FTOMOJIOTUYECKUX
psnoB B HacienctBeHHoM m3MenunBoctu (H.W. BaBunos). BHesnepHas U3MEHUMBOCTh U

HacCJICACTBECHHOCTD

3.5
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Kapuotun denoseka. MexayHaponHas IporpaMma HCCIEIOBaHMS TI€HOMAa 4YeEJIOBEKa.

MeTtoabl HU3YyUCHUA IT'CHCTHUKHU YCJIOBCKA: FeHeaHOFI/I‘ICCKHﬁ, 6J'IPI3HCLIOBBII>1,
I_II/ITOFeHeTI/I‘ICCKPlﬁ, HOHYHHHI/IOHHO-CTaTI/ICTI/I‘leCKI/Iﬁ, MOJ'IeKy.]'U{pHO'FCHeTI/I‘ICCKPlﬁ.
COBpeMeHHOG OIpCACIICHUC I'CHOTHIIA: IIOJIHOI'CHOMHOC CCKBCHHUPOBAHUC,

TCHOTUITUPOBaHUE, B TOM uncie ¢ momoribio [T1[P-ananu3a. Hacnencreennsie 3a00eBaHus
yenoBeka. ['@HHble W XPOMOCOMHBIE OOJIe3HM uenoBeKa. bone3Hu ¢ HacieacTBeHHOU
MPEIPacHOI0KEHHOCThIO. 3HAUEHUE MEITMLIMHCKON T'€HETUKU B PEJOTBPALLICHUH U JICHEHUH

TeHETUYECKIX 3a00sieBanmil yeioBeka. CTBOJIOBBIE KIIETKHU

JloMecTukanus u ceiaeKkus. 3apoxaeHre ceneKuu 1 gomectukaryu. Yuenrne H.M. Basuiosa
0 IIEHTpax MPOUCXOXKIEHUS W MHOrooOpasus KyJIbTYpHBIX pacTeHuid. Ponb cenmekiuu B
CO3/IaHMU COPTOB pAcCTeHWH U TOpOJ JKUBOTHBIX. CopT, TmOponaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacnencTBeHHoM n3MeHunBocty H.W. BaBuiioBa, ero 3nauenue st
CEJIEKIIMOHHOM paboThlI.

MeTtoapl cenekIMoHHOM paboThl. MIcKyccTBEHHBIM 0TOOP: MacCOBBIM M MHIAUBUAYAJIbHbIN.
Dtanbl KOMOWHAIIMOHHOW ceNleKIuu. VcnbpITanne Mpou3BOuTENCH MO MOTOMCTBY. OTOOD
10 TEHOTHUITY C MTOMOIIBIO OIIEHKU ()EHOTHUIIA TOTOMCTBA M OTOOP 1O TEHOTHITY C TTOMOIIBIO
ananuza JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJl CENEKIIMOHHOW paboThl. PaauanuoHHBI U
XUMUYECKUA MyTareHe3 Kak HMCTOYHUK MYTallMid y KYJIbTYPHBIX (OPM OpPraHU3MOB.
Hcnonb30BaHWe TEHOMHOTO PEIaKTUPOBaHUS W MeToqoB pexkomOuHaHTHBIX JIHK mns
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJeKIUH.

[Tomy4yenune nommrion1oB. BHyTprBHmIoBas rubpunm3amms. bam3kopocTBEHHOE CKPEIMBaHHE,

i uHOpuauHT. Hepo/IcTBeHHOE CKpelBaHue, Wi ayTOpUIUHT. ['eTepo3uc U ero MpUYrHBIL.



Hcnonr3oBanue rereposuca B cenekiu. Otnanénnas rudbpuamsanus. [Ipeogonenue 6ecruioaus

MCKBHUIOBBIX l"I/I6pI/I[[OB. I[OCTI/I)KCHI/ISI CCJICKIIUH paCTeHI/Iﬁ M XKMBOTHBIX

3.7

OOBEKTBI, HCIONB3yeMble B OWOTEXHOJOTHUH, — KIETOYHBIE W TKAHEBBIC KYJIBTYPBHI,
MHUKPOOPTraHU3MBI, MX XapaKTEpUCTHKA. TpaauilMOHHAsh OMOTEXHOJIOTHS: XJIeOOTeueHHe,
MOJly4YeHHE KHCIOMOJIOYHBIX TPOAYKTOB, BUHOJENUE. MUKpPOOHMOIOTMUECKUN CHHTE3.
OObekTsl MuKpoOMoONoruueckux TexHojoruil. [IpomsBoacTBO Oenka, aMHHOKUCIOT U
BUTaMHUHOB. MICKyCCTBEHHOE OILIOI0TBOPEHUE. PEKOHCTPYKIIMS SMLIEKIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. METO/ TpaHCIUIAHTALIUU SITIEP KIIETOK.

XpoMOCOMHasA U TeHHas MH)KeHepus. VICKyCCTBEHHBIM CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pekomOuHanTHbIX JIHK. JlocTkeHus ¥ TEpPCHEeKTHBBI XPOMOCOMHOM U T'E€HHOM

HWHXXCHCPUMU. MCI[I/IHI/IHCKI/IG OMOTEXHOJIOTHH. VICIIOJIb30BaHKUE CTBOJIOBBIX KIIECTOK

CucreMa 1 MHOTOOOpa3ye OpraHMIecKOro Mupa

41

4.2

4.3

buonoruueckoe paznoodpasue opranuzMoB. CoBpeMEHHasl CUCTEMa OPraHu4ecKoro MUpa.
[Mpuanmmel  kiraccupukanmuu  opranu3mMoB.  OCHOBHBIE  CHCTEMATHYECKHE  TPYIIITBI
OpraHU3MOB.

Oco0eHHOCTH CTPOCHHUS U KHU3IHEACITEIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJETOYHbIE TpHObI, OMIHOKJIETOYHBIE BOJOPOCIH, JAPYTU€ MPOTUCTHI.
Kononunanbabsie opranusmel. JIBH)KEHHE OJIHOKJIETOUYHBIX OpPraHU3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHUYHOE. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Pazapaxxumocts y

OQHOKJICTOYHBIX OPTraHU3MOB. Takcucer

MHorokieroynsle pacteHus. B3anMOoCBs3b 4yacTell MHOIOKJIETOYHOIO OpraHusMa. TKaHu,
OpraHbl U CUCTEMbI OpPraHOB MHOTOKJIETOYHOI'0 opranusma. OpraHusm Kak €IMHOE IIeJI0€.
Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, MOKpPOBHa,
NPOBOJAINASA, OCHOBHAs, MexaHudyeckas. OCOOCHHOCTH CTpoeHHus, GYHKIMA U

PAaCIOJIOKCHU A TKaHEH B OopraHax paCTeHI/Iﬁ

BereraTtuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUNW. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenuii. J[BuK€HHME MHOTOKJIETOUHBIX pACTEHUH: TPONMU3MBlI W HACTHH.
[Tornomenue BOAbI, YTIEKUCIOTO raza 1 MUHEPAJIbHBIX BEMIECTB pPacTEHUSIMH. JlpIXxaHue
pactenuii. Juddy3us ra3oB dYepe3 MOBEPXHOCTh KICTKUA. TpPaHCIOPTHBIE CHUCTEMBI
pacteHuil. Beigenenue y pacteHuil. 3ammra y MHOTOKJIETOYHBIX pactenuil. Kyrukyna.
CpencTBa nacCMBHOW U XMMUYECKOH 3a1IuThl. DUTOHIUABIL.

PazmpaxuMocTh W perynsiudss y OpraHu3MoB. PaznpaxuMocTb W peryisiuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOYHBIE )KUBOTHBIE. B3auMOCBSI3b 4acTE MHOTOKJIETOYHOT'O OpraHn3Ma. TKaHH,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUYHOTO opranu3ma. Opraiusm Kak €JuHOe LEJ0e.
I'omeoctas. TkaHu >XKMBOTHBIX M 4YEIOBEKA. THIBI KUBOTHBIX TKaHEH: SIIMTEIHANIbHAS,
COCUHUTENbHAsA, MblllleyHasi, HepBHas. (OcoOeHHOCTH cTpoeHus, (QyHKUUA WU

PaCIIOIOKCHUA TKaHel B opraHax >XMBOTHBIX W YCJIOBCKa




4.6

OpraHsl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OpraHoB U cucTeM opraHos. Onopa tena
opranu3moB. CKeJeTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHbI u
BHYTpeHHUH ckeneT. CTpoeHre U TUIIbI COCTMHEHUS KOCTEH.

JIBrKE€HE MHOTOKJIETOYHBIX JKMBOTHBIX. [IluTanune x*uBOTHBIX. IIuTaHMe MO3BOHOUYHBIX
KUBOTHBIX. JlpIxaHue ®UBOTHBIX. KoxkHOE nbixanue. JKabepHoe U JIErouyHOoe JpIXaHue.
JlpIxaHW€ T103BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOXKHEHHME CTPOEHUs JETKUX
MMO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cucTtemMa uenoBeka. MexaHu3M BEHTUIISALHUU
JNErKUX Yy NOTHUI U MIEKONUTAKOWUX. TpaHCHOPT BEIIECTB Yy OpPraHu3MoB. TpaHcrnopt
BEUIECTB Yy XMBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyrn KpoBooOpamieHus. OBOJIOLMOHHBIE YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. BblleneHne y OpraHu3MoB.
Boinenenue y xuBoTHbIX. CoKpaTtuTenbHble Bakyoau. Opranbl BelieneHus. CBsA3b MOJIOCTH
Tela C KPOBEHOCHOM M BBIICIUTENIbHOM cuctemMamu. BplneneHue y MO3BOHOUHBIX
KUBOTHBIX. 3all[UTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U UX MPOU3BOJIHBIE.
PazgpaxxumocTte M perynsiuus y OpraHu3MmoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxumMocTb M peryjsluuss y MHOTOKJIETOYHBIX PACTEHUM.
PocToBbIe BelecTBa U UX 3HaYECHHUE.

HepBHas cuctema u peduiekTopHasi peryisnus y MHOTOKJIETOYHBIX XHBOTHBIX. HepBHas
cucteMa M €€ OTHedbl. DBOJIOIMOHHOE YCIOXHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
KUBOTHBIX.

Pa3pabotka anroputmMoB u nporpamm i 3PGEKTUBHON (YHKIMOHAIBHON aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METAa0O0JIOMOB MHKPOOPTaHU3MOB, PACTEHUH,

JKHMBOTHBIX U YCJIOBCKa

5.1

5.2

5.3

OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

Opranel U cucTeMbl OpraHoB 4enoBeKa. OTHENbl TOJOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pediaextopHas nayra. be3ycioBHble U YCIOBHBIE peQIIEKCHI.
I'ymopasibHas perymsiuuss M SHAOKPHUHHAs CHUCTEMa JXUBOTHBIX M 4enoBeka. JKesessl
SHJAOKPUHHOM CUCTEMBI M UX TOPMOHBI. [leficTBHEe rOpMOHOB. B3anMOCBSI3b HEPBHOU H
SHJIOKpUHHON cucTteM. ['mmotamamo-runodusapHas cucrema. Peduexc m pednexropHas

ayra. BCSYC.HOBHBIC " YCJIOBHBIC pe(bJ'ICI(CLI

3ammra opraHu3ma oOT Ooje3Heil. MMMmyHHas cuctema uyenoBeka. KierouHsld u
ryMOpajbHBIA UMMYHUTET. Bpoxkn€HHbIN, nproOpeTéHHbIi crienupuyecKuii UMMYHUTET.
Teopust knonanbHO-cenekTuBHOro ummyHutera (I1.Opnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. Posib BpOXKIEHHOINO HMMMYHMTETAa B Pa3BUTUU

CHUCTEMHBIX 3a00JICBaHMI

KpoBeHocHass cuctema u €€ opranbl. Cepaue, KpOBEHOCHbIE coCynbl M KpoBb. Kpyru

KpoBooOparienus. Paborta cepana u e€ perymsuus




5.4

Jpixanue yenoseka. Jluddysus razoB yepe3 MoBEepXHOCTh KIETKU. [[pIxaTenbHas cuctema

4enoBeKka. JlpIxaTenbHas MOBEpXHOCTh. Peryisius npixanus. JlprxarenbHbie 00bEMBI

5.5

HI/IH_IeBapI/ITCJIBHaH cucrema YCJIO0BCKaA. OTI[GJIBI MUIICBAPUTCIBHOT'O TpaKTa.

[InmeBapuTenpHbIe Kene3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE ITUIICBAPECHUE

5.6

5.7

6.1

IlokpoBel u ux mnpousBoaHble. Opranbl BblgeneHus. Ilouku. Crpoenune u
¢byukuonupoBanre Hedpona. DunbTpanus, cexkpenuss U oOpaTHOE BCacChIBaHHE Kak

MEXaHU3MBbI pa6OTBI OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBEKA

HBI/I)KGHI/IC YyeJIOBeKa: MbllIeuHas cucreMa. CKeleTHRIS MBIIINBI U UX pa60Ta. CTpOGHI/Ie u

TUNBI COEIUHEHUS KOCTEN
Teopus sBoMIOIIMKU. Pa3ButHe xu3Hu Ha 3emiie

OBoumonnonHas teopust Y. Jlapsuna. IIpennocsiiku BO3HUKHOBEHU AapBUHU3MA. JKU3Hb
1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBroKymiye cuiibl 3BOI0LMY BUI0B 110 Y. JlapBuHY (BbICOKasi ”THTEHCUBHOCTh Pa3MHOKEHUS
OpPraHU3MOB, HaclleICTBEHHAsi U3MEHYMBOCTh, 00pbh0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunterndeckoit Teopun 3Bosorun (CTD). HelfrpansHas Teopust SBOIOLUH.
CoBpeMeHHas HBOJIIOLIMOHHAs  OMONOTMs. 3HAUYE€HHWE DHBOJIOLMOHHOW TEOpUU B

(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tomymnsiust kak ayeMeHTapHas enuHuua sBostoluU. COBpEMEHHBIE METO/bl OLIEHKU
TEHETUYECKOr0 pPa3HooOpazus M CTPYKTYypbl nomynsuuil. l3meHeHue reHodoHa
MOMYJISILIMY KaK 2JIEMEHTapHOE SBOJIIOLIMOHHOE SIBJICHUE. 3aKOH N'€HETUYECKOIO0 PABHOBECHS
Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aAKTOpbl (ABMXKYIIME CHIIBI) HBOJIIOUMHU. MYTallMOHHBIN IporLecc.
KomOuHaTuBHas n3MeHYUBOCTb. Jlpeiid reHoB — ciaydaiiHble HEeHapaBIeHHbIE H3MEHEHHS
qyacToT ajuieneil B nomynauusax. dpdexr ocHoparens. Murpauuu. V3omsamus nomyssuii:
reorpaguyeckas (IpocTpaHCTBEHHas ), OHoJIoruueckast (pernpoayKTUBHas).

EcrecTBennblii oTOOp — HampaBistoniuii (paxtop sBomoruu. DOPMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIMN, CTaOMIM3UPYIOIIMN, paspbiBatolInii (Au3pynTuBHBINA). I[lomoBoit
otbop.

[IpucnocoOaeHHOCT, OpPraHW3MOB KaK pe3ylbTaT MHKPOIBOJIONMUA. BO3HUKHOBEHUE
NpUCIIOCOONeHUH Yy  OpraHu3MoB. ApomMopdo3sl W uauoagantanuu. Ilpumepsr
pUCIIOCOOTIeHUH y OpraHu3MoB. OTHOCUTEIBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputrepuun u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOLHUU.
M3onsaumst — ximoueBoit dakTop BUAooOpa3zoBanus. [lytu u crocoObl BUI000pa30BaHUS:
ajuionaTpuieckoe (reorpaguueckoe), CUMIaTpU4ecKoe (IKOJIOTHUYECKOE), «MIHOBEHHOE)
(monuruionan3anus, rudpuau3zanus). JauTeabHOCTh HBOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.




Pone  »BoOmOnMOHHON OHMONOTMM B pa3pabOTKE HAYYHBIX METOAOB COXPAaHCHHS
Ooropa3zHooOpasusi. MUKPOIBOIIONHS U KOIBOJIIOIHS TTAPA3UTOB M UX X035€B. MeXaHU3MbI

(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEM

6.3

MeTopl n3ydeHusT MaKpO3BOIIOIUH. [laeoHTONOrNYecKre METOAbl U3YUCHHS IBOJIOLIUH.
[Tepexonnbie GopMbI U GUITOTEHETHYECKHE PSIJIBI OPTAHU3MOB.

buoreorpaduyeckue meronel u3ydeHus dBoionuu. CpaBHeHue ¢Guopbl U (ayHBI
MaTEPUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. BUapl-9HIEMUKH U PEITHKTHIL.
DOMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIESCKHE METOMIbI M3y4eHHUsS DBOIIOIUU.
['eHeTHUECKUE MEXaHU3MBI YBOJIIOIIMH OHTOT'CHE3a U MOSBJICHUS YBOJIOIIMOHHBIX HOBIICCTB.
['omMosnorHuHBIE W aHAJIOTMYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl W  aTaBU3MBI.
MonekynsipHO-TeHETHUECKHE, OMOXHMMHYECKAE M MAaTeMaTHYEeCKHE METOJIbI HM3y4YCHHS
sBorronid. ['oMoorunuHbie reHbl. COBPEMEHHBIE METO bl TIOCTPOSHUS (DUIIOTEHETHYECKIX
JICPEBBEB.

XPOMOCOMHBIE MYTaIlUH U IBOJIOIHS TCHOMOB.

OO0mue 3akoHOMEpHOCTH (TpaBuIiIa) BOJONKUNA. HeoOpaTuMOCTh IBOTIONMH. AJanTHBHAS

paauanms. HepaBHOMepHOCTB TEMIIOB 5BOJIFOLINH

6.4

HayuHble rumore3bl MPOUCXOXKACHUS KHU3HU Ha 3emie. AOHOreHe3 M NaHCIEpMUs.
JloHayuHbIe TPEICTABICHHS O 3apOKICHUH KU3HU (KpealnoHu3M). ['umnoTe3a nocTosSHHOTO
caMO3apoKJIeHUs KU3HU U e€ ompoBepxkeHue onbitamu . Penu, JI. Cnamnanuanwm, JI.
[Tacrepa. [IponcxoxaeHre KU3HA U aCTPOOUOIIOTHSI.

OcHoBHbIE 3Tanbl HeOpraHudeckou 3Bostonuu. [1nanerapHas (reojgoruueckast) 3BOIOLHUS.
Xumuueckas 3BOIOIHA. AOMOTeHHbII CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPTaHUUECKUX.
OmnbiT C. Munnepa u I'. FOpu. O6pa3zoBanue noimmepoB u3 MoHoMepoB. KoauepBaTtHas
runore3a AWM. Onapuna, runore3a nepBuuHoro OynboHa JIx. XomjaelHa, reHeTHYecKast
runote3a . Ménnepa. Pu6o3umer (T. Uex) m rumoreza «vupa PHK» V. I'mnGepra.
dopmupoBaHre MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

HUctopusa 3emmu u  Mertonsl €€ wu3ydeHus. lVIckomaeMmble OpPraHM4ecKHe OCTATKH.
I'eoxpononorust u e€ wmeroapl. OTHOCUTENbHAsE U  aOCONIOTHAsE TE€OXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1Kasa: 0HbL, IPbl, HEPUOIbL, FTTOXH.

HavanpHble aTanel opranndeckoi sBostonnu. IlosBieHne M 3BOIIOLUS NEPBBIX KIETOK.
OBouonus Metaboan3ma. BosHuKkHOBEHHE nepBbIX dKocucTeM. COBpeMEeHHbBIE MUKPOOHbIE
OMOIUIEHKN KaK aHajior mepBbIX Ha 3emuie cooOuiectB. Ctpomartonuthl. [IpokapuoTsl u
3yKapUOTBHI.

[IpoucxoxaeHne 3yKapuoT (CUMOHOTeHe3). DBOIIOIHOHHOE MPOUCXOXKIECHUE BUPYCOB.
IIponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MOB. BO3HHMKHOBEHHME OCHOBHBIX TPy

MHOT'OKJICTOYHBIX OPTaHHU3MOB.




OcHOBHBIE 3Talbl SBOMIONMU BBICHIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI pacTEeHH.
Beixon pacrenuii Ha cyumry. IlosiBieHHe CIIOPOBBIX PAaCTEHUMM M 3aBOCBAHUE UMU CYILH.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tallbl 3BOJIOLUM KUBOTHOrO Mupa. OCHOBHbIE apOMOpP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpwuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIIOB. [lepBbie
XOpJIOBBIE )KUBOTHBIE. JKU3HB B BOZIe. DBOIIONHNA TO3BOHOUHBIX. [Iporcxoxienne aMmpuomii
n pentwmd. [IpoucxoxaeHue MIICKONMTAOMMX W NOTHL. [IpuHOMD KIO4EBOro
apomopdo3za. OcBoeHue 6eCrI03BOHOUYHBIMU U T03BOHOYHBIMU KUBOTHBIMH CYILIH.
PazButue xu3HM Ha 3eMJie 10 3paM U MepuoaaM: apxeu, MpoTepo30i, Majieo30i, Me3030i,
KaiiHo30i. OOI1as XxapakTepUCTHKa KIMMaTa U reoJIornyeckux nporeccos. [losBrenue u
paclBeT XapaKTEePHBIX OPraHU3MOB. YTJ1e00pa30BaHue: €ro yCIOBHS U BIMSHUE HA Fa30BbIi
cocTaB aTMochepsbl.

MaccoBble BBIMUPAHMS — DKOJIOTMYECKHE KPU3HUCHI npouuioro. IIpuyuHbl M ciieacTBys

MacCOBBIX BoIMUpaHuil. COBpeMEHHBIN 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Pa3nens! u 3agaun antpomnosnorud. Meronpl anTponojoruu. CTaHOBIEHHUE NPEACTABICHUN
0 IIPOUCXOXKACHUHU YyesloBeKa. COBPEMEHHBIE HAYYHBIE TEOPHH.

CxonmeTBo 4enoBeka €  JKMBOTHBIMU. (CHCTEMAaTHMYECKOE IIOJOKEHUE  YEJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA YEJIOBEKAa C >KMBOTHBIMM: CpPaBHUTEIBHO-MOP(OJIOTHYECKUE,
sMOpHoIoTHYecKre, HU3NO0IOro-OMOXUMHUIECKUE, MoBeaeHYeckne. OTIuns 4eIoBeKa OT
KUBOTHBIX. lIpAMOXOXIE€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HaKoB. PasButue
TOJIOBHOT'O MO3T'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JiBmxymiue cuiibl ((akTopbl) aHTponoreHe3a: ouonornueckre, coruanbabie. CooTHOIIEHNE
OMOJIOTUUECKHUX U COITHATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaINN aHTPOIIOTeHE3a. ABCTPAIONUTEKH — IBYHOTHE NPEAKH JTroaeh. Yenosek
YMEJIbIH, IEPBBIE U3TOTOBJICHMS OPYAUM Tpyaa. UeoBek NpsAMOXOAAIIUI U IEPBBIM BBIXO]
mone 3a  mpenensl  Adpuku. YemoBek reimenbOeprckuit — oOmMH  MpemoK
HEaHIepTaJIbCKOr0 YeJIOBEKa M YelloBeKa pa3yMHOro. YenoBek HeaHAEePTAIbCKUM KaK BH]L
JIOJEN XOJOAHOro KiIMMara. YenoBeKk pa3yMHBIM COBPEMEHHOIO THUIIA, JEHHUCOBCKHN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeenaMu AQpUKH.

DBOJIONHUS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSALMAX YeIOBEKa.
MyrtaunonHnsiii npouecc u noaumopdusm. llomynaunoHHbIE BOJHBIL, Jpeid TeHOB,
MUTpanus u «3QQPeKT OCHOBATENA» B MOMYJISAUAX COBPEMEHHOTO YeIOBEKa.
Yenoseueckue pacwl. IloHarne o pace. bonbmine packl: eBpomneoujHas (€Bpaszuiickas),
aBCTpaJIO-HETpOUAHAs (dKBATOpPHAIbHAs), MOHTOJIOMIHAS (a3MATCKO-aMEPUKAHCKas).
Bpewms u mytu paccenenus yenoBeka 1o ruianere. EauncTBo uenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. IlpucnocoOneHHOCTh dYeloBeKa K PasHbIM  YCIOBHSM
OKpy>Katomiel cpensl. Bnusinue reorpaduueckoit cpensl u apeiida reHoB Ha Mopdosioruio

1 (U3HOJIOTHIO YeI0BeKa




DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Mertoap! 3konoruu. IloneBble HaOMOACHNUA. DKCIEPUMEHTHI B 3KOJOTHU: MPUPOIHBIE H
nabopaTopHble. MopenupoBaHue B SKOJOTMH. MOHUTOPUHI OKpY’Karolleld cpejbl:

JIOKaJIbHBIN, pETHOHAIIBHBIN U TJI00AIBHBIN

Okosnoruueckre (akToppl U 3aKOHOMEpHOCTH MX jedctBusa.  Knaccudukarnms
9KOJIOTUYECKUX (aKTOPOB: a0MOTHYECKHE, OHWOTHYECKHe, aHTpomoreHusle. OOmme
3aKOHOMEPHOCTH JecTBUSL dKojormueckux (akropos. [IpaBuno wmumuumyma (K.
[npenrens, F0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotndeckue (aktopbl. CBET Kak dKoJorHYecKkuii gaktop. [leficTBre pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJIOTMYECKUE TPYIIbI PACTEHUN U )KMBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHaJIbHAas pojib cBeTa. DOTOneproiu3m.

Temnepatypa kak skonorumdeckuii Qaxrtop. [eiicTBue TemmepaTypbl Ha OpraHU3MBIL.
[lolikmiioTepMHBIE M TOMOHOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE MU CTEHOTEPMHbBIE
OpraHU3MBI.

Brnaxxnocts kak skonormdeckwii ¢axrtop. IIpucnocoOneHuss pacTeHuil K TOICPIKaHUIO
BonHoro Oananca. Knaccudukanus pacteHuil mo oTHomieHuto kK Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenbl oOuTaHUs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, TIyOMHHAas
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @DOU3NKO-XMMHUYECKHE OCOOEHHOCTH  Cpel
obutanus opranu3moB. IIpucnocoOnenust OpraHu3MoB K XKH3HH B Pa3HbIX CpeAax.
buonornueckue putmel. BHeninue u BHyTpeHHHE pUTMbL. CyTOYHBIE Y TOJUYHBIE PUTMBI.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

Xuznennoie ¢opMmbl opranu3moB. [lonstue o xusHeHHOW (opme. JKusHeHHBIE (DOPMBI
pacTeHMi: AepeBbs, KyCTapHUKU, KyCTADHUYKH, MHOTOJIETHUE TPABbl, OJTHOJIETHUE TPABBI.
XKuznenuole (HOpMBI )KUBOTHBIX: TUAPOOHMOHTHI, F€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH
CTPOEHHS U 00pa3a KU3HU.

buotuueckne  Qakropel. Buasl  OMOTHYECKHMX ~ B3aMMOJEHCTBHUI:  KOHKYPEHIIHSI,
XHUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepamus, MyTyalau3M,
KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduueckue B3aMMOAEHCTBHS
(Tormueckue, Gopuueckue, padbpudeckre). 3HaUeHUE OMOTHUYECKUX B3aMMOJEHCTBUM ISt

CYIICCTBOBAHUA OPraHU3MOB B CpEIC obuTaHus. HpI/IHHI/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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DKOJOTHYECKHE XapaKTepUCTHKU monyiasuuu. [lomynsmus kak OHoJoruyeckas cuctema.
Poiib HEOTHOPOAHOCTH cpelibl, (pu3nuecKkux 0apbepoB U 0COOEHHOCTEH OMOJIOTUU BUIOB B
(GbOopMHpPOBaHUN TPOCTPAHCTBEHHOW CTPYKTYpbl monyiasuuid. OCHOBHBIE TOKa3aTeilu
MOMYJISIIUK: YUCIEHHOCTD, MJIOTHOCTh, BO3PACTHAs U IMOJIOBask CTPYKTYpa, POKIAEMOCTh,

IIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALUSI.



OKojorudeckas CTpykTypa mnomyisiuu. OIleHKa 4MCIEHHOCTH Nonmyisuuu. JluHamuka
NONYJSIMM U €€ peryysinus. bHOTMYEeCKMH NOTeHIMal INOonyJsuuu. MoaenupoBaHue
JUHAMHMKU nomyisinuu. Kpusble pocTa 4yuclieHHOCTH nonyiasuuu. Kpusble BbDKUBaHUS.
Perynauus 4uMciaeHHOCTH MOMyJsALUil: posib (AKTOPOB, 3aBUCALIMX U HE 3aBUCALIMX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUaoB (I- u K-ctparerun).

[Tonatue 00 »skonoruyeckoi Hume Buaa. MecrooOutanue. MHOromepHass MOJENb
skonornueckon Humm  JOk.M.  XarumHcona. PasMmepel  9KOJOIMYECKOM — HUILH.
[loTeHunanpHas ¥ pealn30BaHHAs HULIN.

Bun kak cucrema nonynsuuid. Apeanbl BUAOB. Buabl M KX JKU3HEHHBIE CTpaTETUU.
3aKOHOMEPHOCTH IOBEAECHHUA M MHUIpalUil >KMBOTHBIX. buonoruueckue HHBa3Uu

JYKCPOAHBIX BUIOB
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CoobmectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsizu MexAy OpraHu3MaMu B
OuorneHo3e. JkocrcreMa Kak oTKpbITast cucrema (A.Jlx. Tencnan). @yHKIMOHAIbHbBIE OJIOKH
OpPraHU3MOB B 3KOCHCTEME: ITPOAYLIEHTbI, KOHCYMEHTBI, peAyLIeHThl. Tpodudeckrue ypoBHH.
Tpoduueckne nenu u ceru. AbOuoruueckue OJOKM dKocucteM. [louBbl W Wbl B
sKocuctemMax. KpyroBopoT BelecTB U MOTOK 3HEPIHU B HIKOCUCTEME.

OcHOBHbIE NTOKa3aTeNn SKOCUCTeMbl. buomacca u nmpoaykuus. DKOJOrHUECKUe MUPaMUIbI
qrcen, OMoMacChl U YHEPTUH.

HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBryuHbIe M BTOPHYHBIE
CYKLECCUM M WX TNPHUYUHBL. AHTPONOIEHHBbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobmectBo. buopasnoobpasue 1 MoJIHOTa KPYrOBOPOTA BEIECTB — OCHOBA YCTOHUMBOCTH
COOOIIIECTB.

[Ipupoanbie SKOCUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATposKocucTemMa. ArpoleHo3.
Paznuuus Mexxay aHTPONOTeHHBIMU U PUPOJIHBIMU SKOCUCTEMaMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u dayHa.
CuHaHTponu3auus TOpoAckod ¢ayHbl. buomornyeckoe u XO034HCTBEHHOE 3HAYEHUE
arpodKoCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH  (OPMUPOBAHMUSI  OCHOBHBIX
B3aMMOJICHCTBHUI OPraHU3MOB B KOCHCTEMaX.

IlepeHoc oSHepruMm U BEIIECTB MEXJIY CMEXHBIMH JKOCUCTEMAMH. Y CTOWYMBOCTH
OpPraHM3MOB, TOMYJIALUA M SKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX M AHTPOMOTCHHBIX

BO3/ICUCTBUHU
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buocdepa — obmieruranerapnas o6omouka 3eMid, TNIe CYIIECTBYET WM CYIIECTBOBaIa
xu3Hb. Yuenue B.W. Bepunanckoro o 6uocdepe. O6nactu 6uocheps u e€ coctan. XKuBoe
BelecTBO Orochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyliecTBOBaHUsA Ouocdeprl. OcobeHHOCTH GHochepbl Kak Iri1o0anbHOM
sKocHucTeMbl. JlmHammuueckoe paBHOBecue B Oumochepe. KpyroBopoTsl BemiectB

OuroreoxnuMHYecKue HUKIbI (yriiepoaa, a3ora). PUTMuuHOCTh siBNIeHUI B Ouocdepe.
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3onanbHOCTh OMOChepsl. TlonsaTe o 6Guome. OCHOBHbIE OMOMBI CYIIU: TYHJApA, XBOMHbIE
jeca, CMELIAaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CABaHHbI, IIyCTHIHU, TPOIMUYECKUE
jieca, BBICOKOTophs. Kiumar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa u GyHKIHUS )KUBBIX CUCTEM, OIICHKA UX PECYpCHOTr0 MOTeHIMAala U 0nochepHbIX
byHKIUH

DKOJIOTHYECKHEe KpHU3UChl W UX MpUYMHBL. Bo3zgelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue BOJIHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienune nouBbl. OxpaHa NOYBEHHBIX pecypcoB. l3MeHeHue
KJIMMarTa.

AHTPOIIOr€HHOE BO3/ICIICTBUE HA PACTUTEIIBHBIN U dKUBOTHBIM MUp. OXpaHa paCTUTEIBLHOTO
1 KUBOTHOTO Mupa. OCHOBHBIC MPUHIUIBI OXpaHbl mpupoasl. Kpacuaeie kauru. Ocobo
oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue cambl U 300J0THYECKHE
MapKH.

OcHOBHbBIE TIPUHIIMIIBI YCTOWYMBOTO Pa3BUTHs YeJIOBEUECTBA W MPUPOAbL. PanmonansHoe

HPUPOIONIONIB30BAHNE U COXPAaHEHHE OHOJIOTHYECKOT0 pasHo00pasust 3eMiTn



YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buonorus. buonornyeckue CHCTEMBI U MPOLIECCHI; yrayoierHoe ooyuenue, 10 kmacc/ Tepemor A.B.,
[TerpocoBa P.A. OGmiecTBO ¢ orpanndeHHON 0TBEeTCTBEeHHOCThIO « IOl MHEMO3MHA »

* buonorus. buonorndeckue cucTeMsl U IPOLIECCHE; yriayOnenHoe ooydyenue, 11 kmacc/ Tepemon A.B.,
[TerpocoBa P.A. OGmiecTBO ¢ orpanundeHHON 0TBEeTCTBEeHHOCThIO « IOl MHEMO3MHA »

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Biolog
iya_proekt_.htm ITpumepHnas pabouasi mporpaMMa OCHOBHOT000IIero o0pa3oBaHus npeameTa «Bbuosaorus»
0a30BbIl YPOBEHb.

2. https://content.edsoo.ru/case/subject/1/ - UnTepakTHBHbIC METOAMYECKUE MATCPHUAITBI IS METOAMYCCKON
NOJIEP’KKH 00pa30BaTEIbHBIX OpTraHU3aInn3.

3.
https://edsoo.ru/GOTOVITSYa_K_PUBLIKACII_Prepodavanie_estestvennonauchnih_predmetov_v_uslov
iyah_obnovleniya_soderzhaniya_i_metodov_shkolnogo_obrazovan.htm - [IpemnonaBanue ecTecTBEHHO-
HAaY4YHBIX ITPECAMETOB B YCIOBUAX O6HOBJ’I€HI/I$I COACPIKAHUA U METOJ0OB IIKOJBbHOI'O 06pa3OBaHI/I$I.

4.
https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biologicheskogo_eksperimen
ta_na_urokah_biologii_0.htm - Mertoauueckue pekoMEeHIAIMN TI0 OPTaHU3AIMH U TIPOBEICHHIO
OMOJIOTMYECKOT0 SKCIIEPUMEHTA Ha YpOKaX OUOJIOTHH.

5. https://edsoo.ru/Biologiya.htm - [TpoexTupoBaHie COBPEMEHHOTO ypOKa OHOJOTHH

6. https://edsoo.ru/Tipovoj_komplekt_metodich_16.htm - TumoBoi KOMIJIEKT METOIUYECKUX TOKYMEHTOB.
1.
https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biologicheskogo_eksperimen
ta_na_urokah_biologii_0.htm - Mertoaudeckue peKkOMEHIANH TI0 OPTaHU3AIMH U TIPOBEICHHIO
OMOJIOTMYECKOTO DKCIIEPUMEHTA Ha YPOKaX OMOJIOTHH.

8. https://edsoo.ru/Metodicheskie_posobiya_i_v.htm - Meroaun4eckue mocOOHS 1 BUAECOYPOKH



HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. LIOP na nopraie https://m.edsoo.ru
2. IOP na noprane YUU.PY

3. LOP na noptaine Mos mikona






