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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparuny,
dI'OC COO, Konnenuuu mpenojiapaHus ydeOHoro mpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YueOuslii npeamer «buonorus» yrayOnaéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBIISICTCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusM @OIOC COO mnpodunbHbIE
yueOHbIE MpPEeMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
muddepeHpanii  oOy4eHUsT Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUS WU
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeqHuM IpodecCuOHaIBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHuEe O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBS3aHHBIX C MpodopUeHTAIMEH O00yYalomMUXCsl W CTUMYJIUPOBAHHEM
HMHTEpeca K KOHKPETHOM O00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIMLIMHON, SKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydyebHomy mnpeametry "buonorus" ma€r mpencraBieHHE O
Heau M 3ajadax u3ydeHuss ydeOHoro mpeamera «buonorusi» Ha yriiyOi€HHOM
YPOBHE, ONpeAeIseT 00s3aTeibHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKAHUE, €rO
CTPYKTYPUPOBAaHHME TIO Ppa3fenaM W TeMmaMm, pachpeleieHrue Mo Kiaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh M3YyYEHUS YYEOHOro Marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mno Ouosoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C HM3Y4YCHUEM OHOJIOTUM Ha YpOBHE
OCHOBHOrOo  oOmiero  oOpa3oBaHusi, Onarogaps 4YeMmMy MpOCMaTpUBaeTCs
HANPaBJICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OMOJIOTMYECKHX  3HAHUM,
OpHEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3I0POBOM 00pa3e KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpYyXarllel mnpupoaHoit cpene. B
nmporpaMMe Mo OWOJIOTHU TaK»Xe TMOKa3aHbl BO3MOXKHOCTH Y4e€OHOro Mpeamera
«buonorus» B peammsanuu  TpeboBanmit DPI'OC COO k mMIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOyYeHHS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIILHOM  JEATEIbHOCTH
0o0yJaromuxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpeJHETo 00111eT0 00pa3oBaHus.



VY4eOusbiii peamet «buonorus» Ha ypoBHE CpPeAIHEro O0IIero 0Opa3oBaHMS
3aBepuIaeT OMOJOTMYEecKOoe O00pa30BaHME B IIKOJIE M OPUEHTUPOBAH Ha
paciiipeHre U yriayOsjeHue 3HaHUi o0ydaroumxcs O >KMBOM IPHUPOJIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHMH, IMOpPHOJIOTUM W OMOJIOTUM pa3BUTHA,
IE€HETHKH, CEIEKINN, OMOTEXHOJIOTHH, S3BOTIOLMOHHOIO YYEHUS U DKOJIOTUH.

Nzyuenne ydeOHOro mpeamera «buonorus»y Ha yriayOleHHOM YypOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYAIOIIMXCS K IMOCIEIYIOLIEMY IOJIYYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMsi B  By3aXx M OpraHu3alUsAX  CPEAHETO
npogeccuoHanbHOro 00pa3zoBanusi. OCHOBY €0 COAEpPMaHHUS COCTABIISIET CUCTEMA
OMOJOTHMYECKUX  3HAHWMA, TOJMYYCHHBIX TIPU HM3yYEHUH  OOYyYaIOIIHUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHUYECKUX Pa3JejIOB OMOJIOITMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJIYy4yaroT pa3BUTHE. Tak,
paciidpeHsl U yriyojeHbl OHOJIOTMYECKHME 3HAaHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me YeJOBEKa, OOIMIMX 3aKOHOMEPHOCTAX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIAAHOTO U IOUCKOBOTO
XapaKkTepa, KOTOPble MOKHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIs MOCIIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKHUX 3HAaHUU ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMU OOYYAIOIIMMHCS NPU HU3YUCHHUH
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

Crpyktypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buomorus" orTpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEepPHBIE JJI )KHBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3alliy, SBOJIFOLMN OPraHWYECKOro MUpa Ha 3emiie,
COXpaHEHHUs OHMOJOTrMYecKoro paszHooOpa3us miaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTUH, SMOPUOIOTUU U
OMOJIOTUM Pa3BUTHSI, TEHETUKH MU CEJEKIMH, OMOTEXHOJOTMHM W CUHTETUYECKOU
OMOJIOTHH, AKTYaJIU3UPYIOTCA 3HAHUS OOydYaromMXcs MO OOTaHHMKE, 300JI0THH,
aHatoMuu, Qusuosorun uenoBeka. B 11 kiacce u3yudaroTcs 3BOJIIOLIMOHHOE
YYEHHE, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYyeOnsiii npeamer  «buonorus» npuszBaH  00ecleUUTh  OCBOCHHUE
oOy4JaronMMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIIMIIOB U MPABUIL,
JIe)KAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sUM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALINY,
OMOIIEHO03a, YKOCUCTEMBI, O BBLAAIOIIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHMIX B OMOJIOTHH, MPUKIAIHBIX aClEeKTax OMOJOTHYecKUX 3HaHuM. Jliis
pa3BUTHS M TOAJIEP)KaHUS HMHTepeca OOydaroImuxcsd K OHOJIOTMH Hapsay Cco
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKaHUHU MPOrPAMMBI
10 OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJIEHUS U Pa3BUTHS



TOM WA MHOW oOJacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pEIICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npeamera «buonorus» Ha yriyonéHHOM ypoBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra U MNpuoOpeTeHue yMEHUn
UCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONpeAesEHHON 00acTu
npodeccHoHanbHON JIeATeNTbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu  Mu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOaEéHHOM YpOBHE 00€CIIeuynBaeTCs PEIICHUEM CIICTYIONINX 3a/1au:

OCBOEHHUE O00YYAIOIIMMHUCSA CHUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uui M OCOOCHHOCTSX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BUl, ONOTreoleHo3, buocdepa); 0 BHLAAIOIIMUXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEI0OBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOY4YaIOIIMXCS C METOAaMHU MO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOW OHWOJOTHHM, SMOpPUOJIIOTMM W OWMOJOTMM pa3BUTUS, TE€HETUKU U
CEJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, MaJCOHTOJIOTHUH,
DKOJIOTMM);  METOJaMU  CaMOCTOSITEIbHOTO  IMPOBENEHUS  OMOJOTHYECKHX
uccleIoBaHU B jtabopatopuu W B Tpupone (HaOoJeHHEe, H3MEpPEHHUeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZIcHMEe OOy4YaloIIMMHUCS YMEHHUSIMU: CaMOCTOSITEIbBHO  HAaXOJUTh,
aHAJIM3UPOBATh U HCMOJIb30BaTh OMOJOTMYECKYIO HH(OPMAINIO; IOJIb30BATHCA
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM UM COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJOTUYECKHUMHU
npoOjeMaMy 4YeJIOBEYECTBA; OLICHUBATh MOCJIEICTBUS CBOEU AESATENBHOCTU IO
OTHOIIICHUIO K OKpY’KaroIled NpUpPOIHOM cpese, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO0  OKPYXKAIOIIMX  JIFOJeH; O0OOCHOBBIBAaTH W  COOJNIOATh  MEpPHI
MpoPIIAKTUKA WHOEKITMOHHBIX 3a00JIEBaHMI, TIpaBUiIa MOBEJCHUS B TIPHUPOJAC U
oOecrieueHnss 6€30MaCHOCTH COOCTBEHHOM >KU3HEACSTENbHOCTH B UpPE3BbIYAMHBIX
CUTyallUsIX MNPUPOJHOTO M  TEXHOTEHHOTO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y 00yUYaIOIIUXCSI HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIPOLECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MpoOJieMaMH, METOI0JIOTUel
OMOJIOTUYECKOTO UCCJIeI0BAHMUS, POBEICHUS AKCIIEPUMEHTAIILHBIX



WCCJICIOBAHMM, PEIICHUSI OMOTOTHYECKUX 3a7[a4, MOACIIUPOBAHUS OMOJIOTUUECKHUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHNE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIICHUS K JKHBOW MPUPOJE B
IIEJIOM ¥ K OTACTBHBIM €€ 00BEKTaM U SBJIICHUSM; (DOPMUPOBAHKE IKOJIOTHIECKOM,
T€HETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIECHUS B MPUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMU;

npuoOpeTeHrue  OOYyYaIOIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
MPUPOJIONIOIL30BaHUN (COOJIIOEHUE TPaBWJI TOBEACHUS B MPUPOJE, OXPaHbI
BHJIOB, 9KOCUCTEM, Onoc(hepbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpYXXarolux Jrojaer  (coOmomeHuss Mep NpOoPUIaKTUKKA — 3a00JICBaHUMH,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLIHUSIX
OPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarolIMMHUCS
UHINBUYaTbHON oOpa3oBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOCIEAYIOUIEMY TNPO(PECCHOHAIBHOMY CaMOONPECIEHNUI0, B COOTBETCTBUH C
WHIUBUTyJIbHBIMA WHTEPECAaMH M MOTPEOHOCTSIMH PETHOHA.

OO11ee 4nCa0 4acoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJEeHHOM
ypOBHE cpeHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezeno).

OT6op opraHu3anoOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKK €ro COACpKaHWsS M HampaBIEHHOCTH Ha
MPOJOHKEHHE OMOJIOTMUECKOTO O00pa3oBaHHMA B  OpraHU3alUsAX  CPEIHETrO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeNbHBIM YCIOBUEM MPU 00yYeHUN OMOJIOTHH Ha Yyri1yOJIEHHOM YpOBHE
SBJISICTCSI TIPOBEJICHHUE JTA0OPATOPHBIX M TpakTHYeCKuxX pabdoT. Takxke ydactue
00y4JaronuXxcsi B BBIMOJHEHUU TPOCKTHBIX M y4eOHO-HCCIICOBATEIBCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENCNAeTCSd y4YUTeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUIEKCHasE Hayka. KpaTkas ucrtopusi pa3BuTHS
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus,
V. I'apgeit, I'. Mennens, B. . Bepnanckui, U. I1. I1aBnos, 1. . Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMH C JIpYruMu Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUeHHE

KuBble cucTteMbl Kak NpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JIUCKPETHOCTb M LEJIOCTHOCTb,
CJIO0HOCTb UM YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alHs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKHABBIX CHUCTEM: MOJICKYJSIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(6uoreonenoTnueckuit), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B KHBBIX
cucremax. OCHOBHBbIE TpPHU3HAKU >KUBOTO. JKW3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne XKuUBBIX cucTteM. MeTojasl Ouosiornueckoi Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, Metaananus. [IoHsTue o 3aBUCUMON U
HE3aBUCUMOM TmepemeHHoW. [lnanmpoBanue skcnepumenta. [loctaHoBka wu
mpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yinbTaToB. [IpyumHBI UWCKa)k€HUsT PeE3yJIbTATOB J3KcrnepuMeHTa. lloHsaTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cuctembl», «CBOWMCTBAa KWUBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJloBeuecKoro opranusma», «buoreorenosy, «buocdepa», «Merombt
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

O6opynoBanue:  jmaboparopHoe  oOOpyJdoBaHWE IS TMPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJIOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Knerka — cTpyKTypHO-QYHKUMOHAJIbHASI e€AuHULA >kuBoro. Kcropus
OoTKpbITUA KieTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. Bupxo). OCHOBHbIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOU
TEOPHH.

MeTtoapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOTMH:  MHKPOCKOIIMS,
xpoMarorpadus, 31eKTpodope3, METOJl MEYEHBIX aTOMOB, AH(depeHIuaTIbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKkcupo8anuuix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanbhas muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl 1 cxeMbl: «CBETOBOW MHUKPOCKOM», «DIEKTPOHHBIN MUKPOCKOID»,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHON OHOJIOrUU
(xpomatorpadusi, snekrpodopes, auddepeHraTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Boma n e€ posp Kak pacTBOPUTENs, PEareHTa, y4acTHE€ B CTPYKTYpHpPOBaHUU
KJIETKH, TEIUIOPeryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHMOIOTrHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BeUIeCTBAa KIETKU. buosiorndeckue nosmMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoW Monekysbl. [lepBuunas
CTpyKTypa Oejka, MHenTHAHAs CBsI3b. BTopuuHasg, TpeTh4yHas, 4YeTBEpTUYHAsS
cTtpykrypsl. Jlenarypamusi. CpoiictBa ©OenkoB. Kiaccudukanus — Oenkos.
buonorudeckue ¢pynkuuu 6enkoB. /Ipuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOTUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. l'uapodunbsHO-THApPOdOOHBIE cBOicTBA. Kinaccudukanus JTumuoB.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoicTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHMIO, ITOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunnun xommuiemeHnTapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crnmpans. Mectonaxoxaenune u omonornyeckue Gpynkiun JJTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsazu B Mojekyine ATO.
buonornuyeckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUHKH, UX (DYHKIIMH B
Kietke. Jlpyeue wuyxneosuompughocchamor (HT®D). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuOJIOTHS: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYpbl OuOMOJIeKYyd. Modenuposanue
CmMpYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

[uarpammbl:  «Pacnpenenenne XUMHUYECKMX JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «lleproguyeckas TaOaUIlAa XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuEe MOJIEKYI
yrieBonoBy, «CTpoeHne MOJeKyn JHMnuaoB», «HykiIenHOBBIE KHCIOTBDY,
«Ctpoenue monekyibl ATO».

O6opynoBaHue: XuMu4ecKkas nocyza u 000pyaoBaHue.

JlabopaTtopHnasi pa6ora «OO0Hapy)eHHE OCIKOB C MOMOIIBIO KaYeCTBEHHBIX
pEAKLIUI».

JlaGopaTtopnass  paGora  «lccnegoBaHWe ~— HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHne u pyHKINH KICTKH

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



CtpoeHne mpoKkapuoTHIeCKor KieTku. Kiterounasi cTeHka OakTepuil U apxewu.
OcoOEHHOCTH CTpPOEHHSI TeTepoTpOoHON U aBTOTPOGHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[na3zmatuueckass MeMmOpana (masmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCHUBHBIM
(muddy3us, obneruéunass auddysus), aKTHUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, Paronuro3. Jk3o1uTo3. Kierounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[utomna3ma. Lluto3onk. [{uTtockener. [IBuxenue nurornasmel. OpraHou bl
KiIeTku. OaHOMeMOpaHHBIE OPraHOWIbl KJIETKU: 3HJOIUIa3MaTUYEeCKas CeTb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyJsipHbI)  3HAOIIA3MATHYECKHMA
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BELIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIETKH:  MHUTOXOHAPHUH,  IUIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUN W 1iactui. llepBuunele,
BTOPUYHBIE U CIIOKHBIE  IJIACTUIABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKHU. Pubocomsl. lIpomesrxcymounvle Guramenmol.
MukpodunamenTsl. Axkmunogvie Muxkpoguiamenmyl. MBpIllIEYHbIE  KJIETKU.
AxmuHosble KOMNoHeHmbl HembliueuHblX Kiemok. Mukporpybouku. KiaeTouHsrii
ueHtp. CTpoeHMe U JBWKEHUE JKIYTHKOB U peCHUYEK. MUKpoTpyOOUuKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MuKpoguiamenmamu u
muxpompybouxamu. Momopuvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, Kapuoria3ma, SAPHIIIKA, UX CTPOCHHUE U
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTepha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuxa s0epHou 00010uKu 6 Mmumo3se. SfoepHulil
mpancnopm.

Krnerounsle BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumbr u cxembl: «CTpOCHHE JYKApPUOTHYECKOW KieTkn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHHE  pacTUTENbHOM  KieTKu», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «lM3yyeHue CTpPOEHHSI KIETOK pa3JIMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTopnass padora «lccnenoBaHue IUIa3MOIM3a WU JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass padora  «lI3ydyeHue  JBUKEHHS  UUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M NpeBpPallleHNe JHEPIUH B KJIETKe

AccUMUIIALINS U AUCCUMMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbl ooMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTU4eckoe obecredeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIM XapakTep peakluuid KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {POTOCUHTES.
AHoxcueennvlll U oxcueenHvlli pomocunmes y obaxmeputi. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIIacTOB B MPOLECCE
dotocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoovixanue, Cs., Cy. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (PaKkTOpoB
Ha CKOpOoCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIUE OaKTepuH, KeJle300aKTepuu, cepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaUYECHUE XEMOCHUHTE3a.

AHaspoOHble opraHu3Mbl. Buael Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO obmeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonorudeckoe okuciaeHue, WM KJIETOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
npoleccax ononornyeckoro okucnenus. [uknnueckue peakiuu. OKUCITUTENBHOE
dochopunupoBanue. Iuepeus memopanHoco epaduenma npomonos. Cunmes



AT®D: paboma npomonnot AT®-cunmaszwl. llpenmyiecTBa a’poOHOTO MMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DOTOCUHTE3Y, «DHEpreTUdecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHHME  KATAIMTUYECKOW  AKTUBHOCTU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopaTtopnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnassi  padora «CpaBHeHHe TmpolrleccoB  (oTocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHoro cuutesa. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX

MaTPUYHOTO cMHTe3a. Peanuzaius HacnencTBeHHON nHdopmaluu. ['eneTnyeckuii
KOJZI, ero cBoucrBa. Tpanckpunuus — marpuunbii cuHTe3 PHK. IlpuHiuummnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kniemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnoptHbeix PHK B OnocunTese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasieHusi o cmpoenuu ceHog. OpraHuszalys TeHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB y TMpokapuoT. ['mmotesa
onepona (d. XKako0, XK. Mano). MozexynapHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynauus 0OMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekneTounbie (hOpPMBI KU3HU U O0NHUratHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzneHHblll Yuri
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpacos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

bBuoungopmamuka: unmeepayus u amanuz o6onvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole ynkyuu 6enxos. Cnocodwl 00cmasku 1eKapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosbrios, 1. Y. IBanoBckuii.

Tabnuiel u cxeMbl: «buocunTes Oenkay, «l'eHeTnueckui Koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas pabora «Co3ganue MOJEIH BUPYCa.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1uki, ero mepuoabpl W peryisnus. WHrepdaza U MUTO3.
Oco0eHHOCTH TPOIECCOB, NpoTeKaroumMx B MHTep(asze. IloaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH |
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbiii cunares JHK — perumkanus. IIpunnunsr penmmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permukaruu JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rarjIouJIHBIM  HAO0Opbl  XpomMocoM. ['omoJormuHble  XpoMocombl. IlonoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npouecchl. Tunel Muto3a. Kapnokunes u nuToknHe3. buosornyeckoe 3HayeHune
MUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIeTKU. [Iporpammupyemasi KieToudHas
rubesnp — arnomnTos.

Knerounoe s11po, XpoMocoMbl, (DYHKIIMOHAJIbHAs TE€HOMUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHE
xpomocomy, «Pemumkanus JJHK.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenapatbl: « MUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlaGopaTopHasi padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Ctpoenne U pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEJAEATENIbHOCTH  OJIHOKJIETOYHBIX
OopraHu3MoB. bakrtepumu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, ApYyrue NpoTUCThl. KoloHUAIbHbIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak €IMHOE 1eioe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OCOOCHHOCTH CTPOEHHS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, QYHKIUNA WU
PACIIOJIOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHBbIE OpraHbl pacTteHuid. OpranHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranm3moB. Kapkac pactrenwil. CKeleTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHUHN ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBH>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHUKOBOE, pEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUHU. JIBHIKEHHME MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucrema. Peduiekc. CkeneTHble MBIl U UX padoTa.

[Iutanne opranu3moB. IlorjmomieHne BOABI, YIIEKUCIOrO Ta3a H
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTPUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNUIIEeBapeHue. [IuTaHrne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENIBHOTO TpakTa. [IumeBapurenbHbie xene3bl. llumeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. [[prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. /[pIxaresbHas NOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISLUUM JIETKUX Y NTUI U
MJIeKonUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHCcnOpT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopt BewWECTB Yy JKUBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHast cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KkpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua v e€ peryisauus.

Brinenenue y opranusmMoB. Beinenenue y pacreHud. Beiaenenue y
#KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BbiaeneHus. DuibTparnus,
CeKkpelus U 00paTHOE BCACHIBAHWE KaK MEXaHWU3Mbl pa0OThl OPraHOB BbIIEJICHUS.
CBs13b OJIOCTH TENA C KPOBEHOCHOW M BBIIEIUTEIBHON cUCTEMaMU. Briaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuid W IUCTHl MPOCTEHUIIUX. 3allUTa y MHOTOKIETOYHBIX PACTCHH.
Kyrtukyna. Cpeactsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoXAEHHBIH M TpHOOpPETEHHBINH CcHeruPpUUIecKUii
UMMYHUTET. Teopusi KIIOHaNIbHO-ceneKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib Bpok1€HHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI.

PazgpaxxumocTte MW perymsiqus y  OpraHu3moB. PasnpaxumocTts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte u  perymsiuusa y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrexkTtopHas peryiasuusi y KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIEibl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJEIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenes3pl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHOW cucTteM. [ wumnoramamo-rumnoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupt u cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl IOBETKOBBIX PAaCTEHUIN»,
«CuctemMbl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «Tkanu pactenuil», «KopHeBbie cucteMbl», «CTpoeHue cTediisy,
«CTpoeHue JIMCTOBOM IIACTUHKW», «TKaHW JKUBOTHBIX», «CKEIET 4eIoBEKAY,
«IIumeBapurenbHass  cucrteMa», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka»,  «Mpimeunas  cucreman,
«BpraenurenbHas cucTeMa», «JHIOKpUHHAs cucTemMay, «CTpOEHHE MBIIIIBDY,
«AMMmyHHTETY, «Kumreunomnojoctaeie»y,  «Cxema NUTAaHUSI ~ PACTCHUI»,
«KpOoBEHOCHBIE  CHCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUAPHB»,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHue NO0XKAEBOro uyepBs», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHag  cucrema  nruny, «HepBHas — cucrema
MIIeKoUTaImuX», «HepBHas cucrema yenoekay, «Peduexcy.



OOopynoBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpPENapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbBIX OTAECJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBeKa,
000pyI0BaHUE ISl IEMOHCTPALIMK TOYBEHHOTO U BO3AYLIHOTO MUTAHUS PACTEHU,
pacuieruieHus Kpaxmasa U OeJIKoB Moj AecTBueM (pepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUM, MOJIETU TOJIOBHOIO MO3Ia Pa3Iu4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpPraHMW3MOB: Oecronoe (BKJtOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHME, CHOPYJISLUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lomoBble KiIeTKH, win rameTtel. Meno3. Craaumn
Mmenosa. [loBenenne xpomocom B menose. Kpoccunrosep. bronornueckuit CMbICa
MeHo3a M IIOJIOBOrO Iporecca. Meio3 M ero MecTo B >KM3HEHHOM IHKIIE
OpPraHHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameTorenes y »KuBOTHBIX. [10JI0BBIE Kee3bl.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha U3 2na8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgoecenos u modenu mopghocenesa. Craguu >MOpHOTEeHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOsieHuUs.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONUTAIOIINX. 3apPOJIBIIICBBIE JTUCTKU
(ractpyssanust). 3akiagKka OpraHoB U TKaHEe U3 3apOobIIEBbIX JUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (SMOpUOHATbHAS WHIYKIIHSA).
3aknagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3IMOpUOHAIBHOE PA3BUTHE PA3AYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA nepuoi. Ilpsmoe u
Henpsimoe pas3BuTue. PaszBute ¢ wmetamopdo3oM y O€CO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYecKoe 3HA4Y€HHE NPSIMOr0 MU HENPSIMOTro



pa3BUTHUS, UX PACHPOCTPAHEHHE B MpUpoJe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsiiuy pOCTa )KUBOTHBIX U 4yesoBeka. CTaluu MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y JKMBOTHBIX U 4esioBeka. [leproapl oHTOreHe3a yenoeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

PasMmHoxxenune u paszButue pacreHuil. ['amerodur m crnopodurt. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Meno3a.
I'ametorenes y pacteHuil. OIUIOJOTBOPEHUME M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OIJIOJIOTBOPEHME Y LBETKOBBIX pacTeHuil. OO0pa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETyJISIIIUM OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOxeHUEe», «Tumbl Oecrosioro
pasMHOXEHUD», «Pa3sMHOXEHHE XJIaMUIAOMOHAIb», «Pa3MHOXKEHHE JBIJICHBI»,
«Pa3MHOXeHUE TUAPBY, «Meio3», «Xpomocomel», «l'amerorenes», «CTtpoeHune
SUUEKIETKH W crepmaro3onaay, «OCHOBHBIE CTaauHd OHTOreHe3a», «llpsamoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maickoro xyka», «Pa3Butme capaHum»,
«Pa3BuTHe JATymIKn», «/IBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHUNY,
«CTpoeHue ceMsiH OJHOJIONBHBIX U JIBYJOJBHBIX pacTeHUN», « KU3HEHHBIA IUKII
MOpPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI  MXxa», <« KWU3HEHHbIA  [UKI
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckas padora «BbisiBIEHHE NPHU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICIINAX
pacTEeHUIN.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4ECTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. Kombmosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, ATCPHATUBHBIC TPU3HAKK, JOMHUHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTHII, (PEHOTHTI.



OcHOBHBIE ~ METOABI  TEHETUKH:  THOPHUIOIOTHYCCKHHA,  ITUTOJIOTHYCCKHA,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeTobl TeHETUKNY, « CXEMBI CKpEITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3axkoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHngens — 3aKoH

eAMHO00pa3usl ruOpHI0B epBoro nokosieHud. Ilpasmino nomuaupoBanus. Bropoi
3aKOH MeHensa — 3aKOH pacllieIuieHus] NpU3HakoB. LluTonorudyeckue OCHOBBI
MOHOTHOPUIHOTO CKpelnuBaHus. ['unoresa 4ucToThl raMer.

AHanuzupyouiee ckpemrbanue. [IpoMexyTOUHBIN XxapaKkTep HaclIeIOBaHHUS.
Pacmieruienne npu3HakoB Ipu HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemuBanue. Tperuit 3axkoH MeHens — 3aK0H HE3aBUCHUMOTO
HacjelOBaHWs ~ MpU3HAKOB.  lluTromormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpEILMBaHUS.

Cuerniennoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuemnieHHOe
HACJIEIOBAaHWE TI'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TeHaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHETJIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBINM amienu3M. B3auMoaencTBue HEaUICTbHBIX TI'EHOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKMI KOHTPOJIb PA3BUTHSI PACTEHHM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJOTUYECKUX TMPOILIECCOB, TMOBEJAEHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eneTnueckue MexaHW3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKPOOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJIS H
M3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Meunnens», «AHanu3upylollee ckKpemuBanue», «HemnomHoe ITOMUHHUPOBAHUEY,
«CuernyieHHOe HaclieJoBaHWe TMPU3HAKOB Y Jpo3oduiib», «l'eHeTuka moay,



«Kapuotun uyenoBeka», «Kapuotun apozodpunby, «Kapuotunm nTHLBD,
«MHOX€ECTBEHHBIN ajieIn3My», «B3anMoeiicTBIE T€HOBY.

O6opynoBaHue: Mojelb JJIsi JEMOHCTpAallud 3aKOHOB €AMHOO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIJICHUS MPU3HAKOB, MOJCIb IS
JEMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HAcCJIEJOBAHMUS MNPU3HAKOB, MOJIENb IS
JEMOHCTpAallUM CIIEIJIEHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IlpakTnueckass pabGora  «l3ydenue  pe3yabTaToB  JUTHOPHIHOTO
CKpCILUBAHUA Y APO30(PHUITBIY.

Tema 13. 3axkoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoseiicTBue reHoTHMIA W cpeabl npu  GopmMupoBaHuu (peHoTHMnA.
N3MeHunBOCTh Npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICICTBCHHAs.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpensl B (popMupoBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu mnpusHaka. BapuanuoHHBIM
pan u BapuarmoHHasi kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKALIMOHHON
M3MEHYHUBOCTH.

I'eHoTHIIMUECKAst N3MEHYMBOCTH. CBOMCTBA F€HOTHUITMYECKON M3MEHYMBOCTH.
Buapl reHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHAS.

KomOunaTuBHasT M3MEHYMBOCTh. Meii03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUU
T€HEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BHabl MyTanuii: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAHHbIE MyTaluHW. SIepHbIE U
nuToIUIa3MaTuueckue myrauuu. ComMaTndeckre W moJioBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUSI MyTalnud. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOIecca. 3aKOH TOMOJIOTUYECKUX pSJIOB B
HaciencTBeHHo u3MenunBoctu (H.M. BaBuno). BHesnepHas M3MEHYMBOCThH U
HACJICJICTBEHHOCTD.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (Hakmopos 8
HACe008aHUU U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB V OPSAHUIMOS.

JlemoHCTpanuu

IToprpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuubpl u  cxeMbl: «Bumbl  u3MmeHuMBOCTHY, «MoaudpukaMoHHas
U3MEHUYHBOCTDY, «KomOunHaTuBHas U3MEHUYHMBOCTEY, «Meino3sy,
«OmnogotrBopenuey, «I eneTndeckre 3a00IeBaHNS YETOBEKay, « BUIbI MyTaIHii.



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHMIA,
pucyHkH ((poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BHJIaMH U3MEHYMBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapHalMOHHOTO psAla U
BApPHUALIMOHHON KPUBOW».

IIpakTnueckass padora «Myrtamuun y Jjapo3odwmibl  (Ha  TOTOBBIX
MHUKpOIpernaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun dyenoeka. MexayHapoaHas INporpamMma HCCIIEAOBAaHHUS T€HOMaA
4yeaoBeKa. MeTonbl  M3YyUYE€HUsS ~ TIE€HETHMKM  YeJIOBEKAa: TeHEaJOTHMYEeCKUM,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPENICIICHHE TEHOTHIIA!
MOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[TI1P-ananu3a. HacnencTBeHHbie 3a001€BaHKs YeIOBeKa. [ €HHBIC B XpOMOCOMHBIE
Oonie3HM uyesroBeKa. boie3HW ¢ HacIEeACTBEHHOW MpeApacroioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAIICHUN U JICYEHUH N'€HETUYECKUX
3a00JiIeBaHUI 4YesioBeKa. MeIUKO-TeHeTUUYeCKOe KOHCYIbTUpOBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE ACHEKThl UCCICHOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOpbl TOBBIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. [ eHeTnyeckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHUs TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBlI€HUE U aHAIIN3 POJOCIOBHO.

Tema 15. Cesiekuusi Oprann3mMoB

JloMecTukanust W celekuus. 3apoXKACHUE CEICKIMA U JOMECTHKAILUU.
Yuenue H. W. BaBumoBa o IleHTpax NpoUCXOXKACHUS ¢ MHOTroo0Opasus
KYJIbTYPHBIX pacTeHuil. PoJyib cenekunn B CO3/1aHUM COPTOB PACTEHUU M TOPOJ
#xuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pPAJIOB B
HaciaeAcTBeHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM paboThI.

Metonbl ceneKuMOHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIA U
VHJIUBUTYaJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKLIUU. HUcneiTanue
MPOU3BOAUTENICH 1O TOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OICHKU
(deHoTHna MOTOMCTBA U OTOOP O TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM  MyTareHe3  Kak  METOJA  CEJIEKIMOHHOM  padoThl.
PaananioHHBIN M1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTallui Y KYJbTYPHBIX



¢opMm opranu3moB. lcnonp3oBaHWE TEHOMHOIO pPENAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momydenust ucxoHoro marepuaia Ajis CENeKIUU.

[Toryuenue MOJIUIIJIOU/IOB. BuyTtpuBuiosas ruOpHIn3aIus.
bmuskoponcTBeHHOe  ckpemuBaHue, WM MHOpunuHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpuauzanus. [Ipeogonenue Gecruionus
MEXBHJIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIMH PACTEHUN U KUBOTHBIX. «3en1éHasl
Dpesonoyusy.

CoxpaHEeHHE M W3YyYEHUE F'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU H
UX JUKUX pOaMYEeN A CcO3JaHMsl  HOBBIX  COPTOB M THOpUAOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICA0BbIX HCUBOMHBIX
8 YeNAx YIyUeHUs Cyuecmeyioumux U co30aHus HoGblX NOPoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL
nepeoosvix uoetli U NepCneKmMuEHbIX MEexXHOI02UL.

JleMoHCTpanun

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuipl 1 cxeMbl: «LIeHTpbI IPOUCXOKAEHUS U MHOT000pa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHONW M3MEHYMBOCTIY,
«Meronp! cenekumny, «OTaanéHHas rudpuanzanusy, «Myrarenesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/M3yyeHrue METOA0B CEICKIIMN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IkcKkypeusi «OCHOBHBIE METOJIbI U JOCTHIXKEHHMSI CEJIEKIMU pPacTeHUH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTeXHOI0TUSI U CHHTETHYeCKAsi 0MOJI0TUSA

OOBEeKThI, HUCHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOUHbIE M TKaHEBbIC
KYJbTYpBHI, MHUKPOOPraHU3MBI, 174 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAenue. Mukpoounonornyeckuii cunre3. OOBEKTb MHUKPOOHOJIOTHYECKHX
texHosnorui. [IpousBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nilaHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKalIUX HE BCTPEYArOIIUECs B IPUPO/I€ OMOCHHTETUYECKHE ITyTH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anmuss ©  COMaTHYECKUN
sMOpuoreHe3. lcnonb3oBaHue TalJOWJOB B CEJEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OILUIONOTBOpeHHE. PeKOHCTpyKIMs
AVNLEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KYIbMUBUPOBAHUA U MUKPOKIOHATbHO2O
PA3MHOIICEHUSL CENTbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIOCTHKEHUs W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue ouorexHonoruu. [loctrenomuas nugposas meauuuHa. [TLP-
AuarHocTuka. MeraOOJOMHBIM aHajau3, TEHOLIEHTPUYECKHM aHaau3 MIpoTeoMa
YesoBeKa Ui OLEHKU COCTOSIHHS €ro 310poBbi. lCnosib30BaHHE CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuommxeHepus sl pa3pabOTKH
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTro OMONpPHUHTHUHIA U ckadoyauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecreyeHUs: KOMOMHHPOBAHHON
3amuThl OT BO30yauteneit OPBU, ycTaHOBiIeHHME MOJEKYJISPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-cogep:kamumx BUpYycOB, BBI3BIBAIOIIMX OCO00 OMACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
MIPOMU3BOJCTBEY, «KieTounast nnxenepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOB.

JKckypeust  «bUOTEXHOJOTHUSI — BaKHEWIasgs MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX NPeEACTABJICHUHA B
omosiorumn

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJitolinK BUAOB 10 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUsI OpraHU3MOB, HACJEACTBEHHass M3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHYecKo Teopuu HBomoruu (CTD). HeirpansHas
teopust dBomouuud. CoBpeMeHHas SBOJIOLNMOHHAS  OWojorus. 3HAUYCHHE
ABOJIIOIIMOHHOM TeOpUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . lImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cuctema xuBod mnpupoasl (mo K. Jlunhero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucnocoOyieHnii y pacteHuit u >kuBOTHbIX (o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6Oei», «MHoOroodpasue KyJabTypHBIX (HopM
KanycTbl», «[lopoabl foMalHuX )KMBOTHBIX», «CXeMa 00pa30BaHNs HOBBIX BUOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKON TEOPUH IBOFOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[TonmynsAuus Kak 3JIEMEHTAapHas €IMHULA 3BOJOLMH. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOI'0 Ppa3HOOOpa3us M CTPYKTypbl mnonyisauuid. M3meHeHue
reHooHJla TOMYJSLUMUUA KAK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHI (IBIKYIIME CHIIBI) SBOJIONUUA. MyTaIllMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajuieed B monysimusx. O@dekr
OCHOBaTeNsd. JIgpgexkm Oymvinounozo copaviwka. CHudiCEHUE 2eHemu4yecKo2o
pasnooopasus: npudunsvl u cireocmeus. Ilposenenue s¢pghexma Opeiigha 2eros 6
oonvuwux u  maneix  nonynayuax.  Murpamuu.  M3onsmms  OMyJISIUN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EcrtecTBeHHbII 0TOOp — HampaBistommi ¢aktop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMM, CTaOWIM3UPYIONINM,  pa3phIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit 0TOOP. BO3HUKHOBEHHE W SBOMIOIHUS COIMATIHLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uanoagantauud. [lpumepsl npucnocoOyieHnit y Opranu3mMoB: MOpP(OIOrHuecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMU. M3omsmus — kiodyeBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BUI000Pa30BaHUS: aJUIONAaTPUUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIONIU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3HsL.

Ponb  sBONIOIMOHHOM OWONIOTMM B pa3pabOTKE HAYYHBIX METOJI0B
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepray, «JIBmwkyiue
CUJIBl IBOJIIOIIUNY, «JKOJOTUYECKAs M30JSALUA MOMYJSALUUA CEBAHCKON (openny,
«l'eorpaduueckast uM30IAUMs  JIMCTBEHHMIIBI CHUOMPCKOW M JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiOHHBIE BOJIHBI YACIEHHOCTH XUIITHUKOB U KEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOrO 0TOOpa», «®Dopmbl OOppOBI 3a CYIIECTBOBaHHEY,
«anycrpuanbHelii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka YKUBOTHBIX),
«Duznonornueckue anantauu», «lIprUcnocoOJEHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocobbl Bug00Opa3zoBanus», «leorpaduueckoe BHUI000pa30BaHUE
TPEX BHUIOB JaHABILIEH», «IKOJIOIMUYECKOE BHUI000pA30BAHME BUIOB CUHUID),
«Tonumounas! pacteHuit», «KanmyctHo-peneunbiii THOpUI.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMN HACEKOMBIX, Uyydelia NTUIl U
3BEpeil ¢ mpuUMepaMy Pa3IMYHBIX TPHUCIOCOOJICHMI, 4Yydella NTUI[ U 3Bepei
pa3HBIX BHUJAOB, TepOapuu pacTeHUd OJM3KUX BHUJOB, OOpPa30BABIIMXCS
Pa3ITUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi paGora «BpbisBiIeHHE HU3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocobneHuss  opraHm3MoB M HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3Bo/ouus 1 €€ pe3yabTaThl

Meronpl M3y4YeHMs ~ MakKpodBOJMIOLMHU. [lameoHTONOTMYECKHE  METOMBI
uzydeHus: HdBosonuu. IlepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpPraHHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus 3Boitonuu. CpaBHeHHE (iopbl U
¢dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmau. Bumsi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBJICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUM. [Ipunyun cmenvl GyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkelb.

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMATIN», «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerounedans»y, — «Punnodpute»,  «CeMeHHBIC
ManopoTHUKN», «buoreorpapuueckue 30HbI 3eMiun», «llpelid KOHTUHEHTOBY,
«Penmuktby, «HauyanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKa M IIHMMIIaH3e», «l JIaBHBIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKHU TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PyIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepmusi. JloHaydHble MPEACTaBICHUS O 3apOXKACHUM KU3HU (KPEalMOHHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXkKACHUS KU3HU U €€ ONPOBEPKEHUE onbITamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoBHBbIE ATanbl HEOPraHUYECKOU DBOJIIOLUH. [ImanerapHas
(reosornueckas) SBOJIIOIHUA. XUMUYECKash HBOJIOIUSA. AOHOTEHHBIH CHHTE3
OpraHnyeckux BemecTtB n3 Heopranudeckux. Ombir C. Mumepa u I'. HOpm.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoanepBartnas rumotesa A. U.
Omnapuna, runoresa nepBudHoro 0ynaroHa k. XonaeitHa, TeHETHYECKas TUIIOTe3a
I'. Ménnepa. Pubozumer (T. Uekx) u rumnoresa «vupa PHK» VY. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxponosmorus u e€ w™eronpl. OTHOcUTENbHAs U aOCOJIOTHAs
re€OXpOHOJIOrus. I'€0XpoHOIOrHYecKasl Kaia: 30Hbl, 3pbl, HEPUOBI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckord HBoMonMU. llosBiaeHne w 3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOUOTeHe3). IBOITIOIMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHMH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Beixoxm pacteHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPacTeHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IpoMCXOoKIIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianil. [IpoucxoxknaeHre MICKOMUTAIOMUX U
ntul. [lpunnun xmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emie IO dpaM M MEpUoOJaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThka KiuMmMara |
reoJorndyeckux mnpoueccoB. [losiBieHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHHSI — IKOJOTMYECKUE KPU3HUCHI npouuioro. [Ipuumuel u
CIEACTBUSL MAacCOBBIX BbIMUpPAaHUM. COBPEMEHHBIN SKOJIOTMYECKHA KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHnumne! kraccudpukamu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JemMmoHCcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. H.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa o
M3YUYCHHIO CaMO3apoKJIeHus Xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanpl  HEOPraHWUYECKOW  HBOMIOLUW»,  «l['€OXpOHONOrMYecKas  IIKaJay,
«HavanpHble 3Tanbl OpraHUuYecKou ABoJoIUNY, «Cxema 00pa3oBaHUs dYKapUOT
nyréM cumOuoreneza», «Cucrema KUBOM HpuUpoabl», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pactenuity, «PuHMOPUTH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsie Bomgopocian», «Mxuy», «llanmoporukn», «l'onoceMeHHbIe
pactenus», «Opranbl UBETKOBBIX pacTeHHil», «CxeMa pa3BUTHUS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuieqdHONOIOCTHBIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuratromme», «Pa3Buthe Xu3HU B
apXeucKou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHUN pa3IMYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIAYKHBIE MTPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEpEH,
KOJUICKIIMM OKAMEHEJIOCTEN, MOJIE3HBIX HCKOMAEMbIX, MYJISDKA OPTaHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  sa0oparopHas padora «MoIEIUpOBaHHE  OIBITOB
Musepa—tOpu 1o uzydeHuto abMOTreHHOT0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnass padora «lI3ydeHue W OINHCAHWE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOEHHUS paCTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «3yueHre 0COOCHHOCTEW CTPOCHUS MO3BOHOUYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznenbl v 3a1aun aHTPONOJIOrMUA. METOIbl aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penurunosnbie
BO33peHUs. COBpEMEHHbBIC HAYUYHBIE TEOPHHU.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenbcTBa  CXOJACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopeAeHYeckre. OTIMYMS YEIIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COITUATBHBIC.
CooTHornieHrne OMOJIOTUYECKUX M COLIMAIIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJMU aHTpOINOreHe3a. PaHHWE dYenmoBeKoOOpasHbIe O00E3bsHBI
(IpOKOHCYIIBI) M paHHHE MOHTUABI — OOIIKE MPEAKU YETOBEKOOOPa3HbIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIHUM TpyAa. UeaoBeKk NPsIMOXOMSAIUNA U IEPBBIM BBIXOJ JIKOJAEH
3a mpenensl  Adpuxku. UYemoBek reienbOeprckuii — - o0mMM  TIpeaoK
HEAHJEPTAIbCKOIO YEJIOBEKAa M UYEJIOBEKAa pa3yMHOro. UenoBek HeaHIEepTAIbCKUI
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHUI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a rmpeaenamMu Adpuku.
[TameoreneTrka u najaeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTanMoHHBIN Tpouiecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. [lonstue o pace. bonpmime packl: €BpOINEOUIHAS
(eBpasuiickasi),  aBCTpaJlo-HErpouWHAas  (PKBaTOpUalbHAasA),  MOHTOJOUJIHAS
(a3narcko-aMepuKkaHcKasi). Bpems u myTH pacceneHusl 4YeoBeKa IO IUIAHETE.
EnuncTtBO  yenoBeueckux pac. HayyHas  HECOCTOSITENIBHOCTH — pacu3ma.
[IpucnocoOeHHOCTh 4eNIoBeKa K PAa3HBIM YCIOBHUSIM OKPY’KaIOIIEH Cpebl.
Bnusaue reorpadguueckoil cpeapl W apeiida TreHOB Ha MOPQOJIOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabie  MeToabl B pusnueckod  (OMOJIOTMYECKOM)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUS. W NaJ€0aHTPONOJIOrUs
YeJIOBEUECKUX NOMyJsuuid. bruoconuanbHble HCCIEOBAaHUS HPHUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpaLun

[Toptpersr: Y. Japsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeTobl aHTPOIOJIOTUNY, «['0JIOBHON MO3T YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4YeloBeKa M CKEJNeT IIMMIaH3e»,
«PyIMMeHTHI 1 aTaBU3MBbD», «JIBUXKYIIME CHIIBI aHTPOIIOT€HE3a», « IBOIFOLMOHHOE
IpPEBO  4YENOBEKa», «ABcTpajonutTek», «YenoBek  ymenbii», «Yenosek
NpAMOXOAIIuy, «JleHucoBckui yenoBek» «Heanaepranbub», « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITalbl 3BOJIIOLNN YEJIOBEKay, «Pacel yesoBekay.

OOopynoBaHue: MyJSDKM  OKAMEHENIOCTEH, MPEeIMETOB MaTepUalibHON
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penpoaykiuu (pororpadbum) kapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHHS UeJIOBEKa,
(doTorpaduu HaxoIOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yeperna 4eJoBEeKa M 4Yepena IIUMIIAaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

Jlabopatopuass paGora «l3ydueHue OCOOCHHOCTEW CTPOCHHS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJanTalli YETOBEKay.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue U pa3BuUTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sKoJ0Tuu. CBS3b 3KOJIOTUU C APYTUMH HayKaMHu.



Metoasl sxonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHl B SKOJIOTHH:
npupoAHble U JlabopaTtopHble. MoaenupoBaHue B OSKOJIOTMU. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM JUISI  4YEJOBEKA. JKOJOTHMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznensl sxonorun», «Metoasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl M 3aKOHOMEPHOCTU UX AeicTBud. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKUE, OUOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEUCTBUA 3Kosorudeckux (axktopon. [IpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnueckue (dakrtopel. CBeT Kak skojormyeckuid Qakrop. [elcTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHWIO K cBery. CurHanbHas pojib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak skojormyeckuid Qakrop. [edicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTh kak skonormyeckuid (paktop. Ilpucnocobnenus pacteHuil K
nojAepkaHuto BogHOTro Oananca. Knaccudukanus pacTeHHl MO OTHOIICHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
riyOMHHAs  TOJAINOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  Du3HKo-XUMUYECKHUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roguuHbie puTMbL. [Ipucnoco6JeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennsie QopMmbl opranu3zMoB. [loHsiTue o0 JKHU3HEHHOW (QopMme.
XKuzHenHsie (OpMbI paCTEHUIN: JE€PEBBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTopsI. Bunet  OuoTHUECKMX — B3aHMMOJCHCTBHIA:
KOHKYPEHITUS, XUITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, Koomepanus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auUMoOJIecTBUS  (TomMueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUYCHUE
OMOTUYECKHX B3aUMOJCHUCTBUNA Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JdemMoHcTpanuu

Tabmuupl U cxembl: «Jkoyoruyeckue @axTopel», «CBETOBOUM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpPOBHbBIC
KUBOTHBIEC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «Duznonoruueckue aganTaluu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHU3MOB», «bHOJIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTteHuit», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « DIKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUS», «XunHudectBo», «llapasutuzm», «KoHkypeHims», «CumMOno3»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAaKTOPOB, TepOapuul CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJNIOOWBBIC, TECHEIIOOMBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TETLIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHLl U 3Bepei, repodapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepopurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HBbIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUW U SKUBOTHBIX, OONAJAIONUX dYepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM KU3HH, TepOapuu U
KOJUUIGKIIMM PACTEHUUM M >KUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHasi paGora «BpIABICHHE MNPHUCTIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopHasi paGora «BpIgBICHHE MNPHUCTIOCOOICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pAacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISAIUH. [Monmymsimuss Kak
Oouonornueckasi cucrema. Pois HeomHOpOAHOCTH Cpeabl, GU3HNUECKUX 0aphepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyanuid. OCHOBHBIE TIOKa3aTENW MOMYJSLHMHU: YHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTU TOMYJISIIHHY.
JluHamuka monyisuuu U e€ peryisiiusa. buotudeckuil moTeHIUAN MOMYJIAINU.
MopenupoBanue TMHAMUKH nonyJiAiuu. KpuBble pocta YMCIEHHOCTH MOIMYJISIIUN.
Kpusbie BbDKMBaHUA. Perynsanus 4YUCIEHHOCTH MOMYJSIUN: pojb (aKTOPOB,
3aBUCAIIMX M HE 3aBUCSAIIMX OT INIOTHOCTH. DKOJOTUYECKHUE CTPATETUU BUIIOB (I- 1
K-ctparerun).

[TonsitTue 00 sKonorMueckoi Huimie Buaa. Mectoobutanue. MHoromepHas
MozeNb 3KoJiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Huiy. [loTeHnnanbpHas u peaTn30BaHHAas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpPalMil >KUBOTHBIX. buonornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: Ix. . XaT4nHCOH.

Tabmuipl ¥ cXeMbl:  «ODKOJOTMYECKUE XapaKTEPUCTUKU  TMOMYJISIIUNY,
«lIpocTpaHcTBEHHass  CTpyKTypa  HONyJsiuun», «Bo3pacTHble  MHpaMUIbI
nonynanun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3JIMYHbIMU
opranu3zmammn», «Mojeinb skosiorndeckor Humm Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlaGopaTtopnass  pabdora «lIpucnocoOneHuss ceMssiH  pacTeHUH K
PaCCEICHUION.

Tema 9. Jkoj10rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dkocucrema kKak OTKpbiTasg cucreMa (A. JIx. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpPraHu3MOB B JKOCHUCTEME: TMPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenu u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocucTEMaxX. KpyroBopoT BEMIECTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JIKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIbI YUCe, OMOMACCHI U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIC CYKIIECCHM W UX TMPUYHUHBL. AHTPOIOTEHHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe coodiiectso. buopasnoodpasue u nojHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOITIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pasznmnuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojackas
¢mopa u ¢ayna. CuHaHTponM3almUs TOPOJACKON QayHbl. buonormdeckoe wu
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUII OPraHU3MOB B
sKocucTeMax. Ponb kackaownoeo s¢hgexma u 6ud06-30upukamopos (Kiroueswix
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUN U HKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JACHCTBHIA.

Mexanuzmwi 8030elicmeust  3aepA3HeHUll  pA3HbIX — MUNO8 Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONO2UYECKO20 — HOPMUPOBAHUSL — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo10510T1sl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOI€HHBIX SKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnu.
Tabmuuer u cxeMbl:  «CTpykTypa  OHMOLEHO3a»,  «DKOCHUCTEMA

IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «DyHKIMOHAIbHbBIC
IpYIIbl OPraHU3MOB B 3KocuUcTEME», «KpyroBOpOT BEILIECTB B 3IKOCUCTEMER,
«llenun muTanus (macTOUIHAS, TETPUTHASN)», « DKOJIOTHUECKAs MTUPAMUJIA YUCETD,
«IKojoruyeckas nupamuga 0uoMacchely, « IKOJOTUYECKAsT MUPAMHIa SHEPTUN,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB U IMOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJIEIb
AKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypoodIKOCUCTEMBD.

JlabopaTopnasi padora «l3ydyeHue pazHOOOpa3usi MENKUX TMOYBCHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusl «DKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IDKCKYpCHsl B arpO3KOCHCTEMY (Ha MOJie WIA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHast IKocUcTEMA

buocdepa — oOmennanerapnas o0osnoyka 3eMiM, TJ€ CYIIECTBYET WIIU
CyLIeCTBOBaJIa KM3Hb. Pa3zButue npeacrasineHuii o onochepe B Tpynax . 3rocca.



VYuenue B. . Bepnaackoro o 6mochepe. O6mactu 6mocdepsr u e€ cocras. Kupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIecTBoBaHUs Onocdeprsl. OcobenHocTn 6HOChepsl Kak
rio0anpHON 3K0ocucTeMbl. JlnHaMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMHUYECKUE LUKIBI (yriepoaa, a3oTa). PUTMHUUHOCTD siBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U ITUPOKOJIUCTBEHHBIE JIeca, CTEH, CABAHHBI,
MTyCTBIHU, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kiumart, paCTUTEIbHBIN W YKUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIIHUS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIMAIA U
Oonoc@epHbIX PYHKIUIA.

JemMoHCTpanuu

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mnpupope», «KpyroBopoT Kuciaopoja B MPUPOIECY,
«KpyroBopoT Bojbl B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosca 3emin», «TyHnapa», «Tairay, «Cmemanubeii jec», «llInpokomncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesoBek u OKpyKa0Ias cpeaa

OKOJIOTUYECKUE KPU3UCHI W WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mnouBbl. Oxpana
MMOYBEHHBIX pecypcoB. 3MeHeHue KiiuMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUAIIBEI OXPAHbI MPHUPOJIBL.
Kpacasie xuHuru. Ocob0o oxpansiemble mpupoanbie Ttepputopuun (OOIIT).
Borannueckue capl u 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA U TMPUPOJIBI.
PamronansHO€ ~ MPUPONONOJIB30BAHUE M COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3KCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTne METOJOB MOHUTOPHWHTA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedosauus nepexooa K pecypcocbepezaroujeti u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u 6uopecypcol.
Hayuonanvuvle ungopmayuonnvlie cucmemsol, obecneyugaroujue O00CmMyn K
uHgopmayuu no COCMOSAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHOBbI



sKopeaburumayuy  Kocucmem U Ccnocobos 6opvoObL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpanun

Tabmumel w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEHHE
rugpocheprr», <«3arps3HeHue mouBb», «llapHMKoBBIE 3ddekT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
oOyJaronMMucsl MporpaMM CpelHero o0miero oOpa3oBaHUsA: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBbI 110 OHMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE O0YyYaroUUMUCS POCCUNUCKON
IrpaXIaHCKOM UACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Momusayuu K OOyUYEeHHIO  OHOJIOTHH,
yejleHanpaeieHHoe pazsumue BHYTPEHHHX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CHOCOOHOCMb O0YYAIOIIUXCSI PYKOBOJICTBOBATHCSI B CBOCH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haiuyue NpPABOCO3HAHUS  IKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1eJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrPaMMBbI 10 OMOJOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW U BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS W
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEHW TNO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOSIE U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYArOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAIlUM, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA M ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AMU OCHOBHBIX HaIPABJICHUN
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMK 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [IEATEIBLHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBbIX, TO3HABaTEJIbHBIX M HCCJEAOBATEIIbCKUX 3a/lad, YBaKUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXKEHHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH IEpE.
Ponuuou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHUE U
pa3BuUTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TIOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE SMOLIMOHAIBHOTO BO3JIEHCTBUS )KUBOU MPUPOIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAaX HMCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro BocnuTaHuA, GOPMHUPOBAHHUS KYJIbTYPbl 310POBbsI H
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAHUE W peajau3alus 30pOBOro M 0Oe30macHOro ooOpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TpaBUIl U HOPM,
cCOQTAaHCHPOBAHHBIN PEXUM 3aHIATHH W OTAbIXa, peryispHas (uU3nIecKas
aAKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TpYyly, OCO3HAHHME ILIEHHOCTH MAacCTepPCTBa, TPYAOJO0UE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3iuyHbIiM cdepam npodhecCUOHATBHOU NeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiel mnpodeccud ©W  Pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHWE YPOBHS DKOJOTHYECKON KyJIbTYpbl: MNPUOOPETECHUE ONBITa
IJIAHUPOBAHUSI TOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCIEACTBUA s
OKpYXKarouen Cpebl;

OCO3HAHHME TJI00aJBLHOTO XapaKTepa IKOJIOTHUYECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OHOJIOTHH
3HAHUA W YMEHUsI TIpU pEelIeHUH TPoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZICHME TpaBWUJI  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HA COXPAHEHHE pPABHOBECHUS B HSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JICUCTBUM, TMPUHOCAIIMX BPEO  OKPYKaKOLIECH
OPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATh HEOJIAroNpUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HAJIMYHUE PA3BUTOTO YKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIBTYPHI,
OTbITa NEeSATEILHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOM
MPaKTUKE, TOTOBHOCTH K YY4aCTHUIO B MPAKTUYECKOU JESATEIHHOCTU IKOJIOTHUECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

MOHMMaHUEe crnenuduKd OHOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B
(OpMHpPOBaHMN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUH ULEIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KAaK O €IMHCTBE NPHUPOAbI, YEJIOBEKa W
oOliecTBa, B TMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEM W pelIeHUU MpodieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJIsI COBPEMEHHON LMBHIM3ALUU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEIWIIMHBI, CO3JaHUE IEPCIICKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEIIaTh PECypCHbIE  MPOOJIEMbI  pPa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/AA U3 TI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJIHBIX PECYpCOB M (OPMHUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUH B IIEJISIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TIOJydaeMble 3HAHWS Ui aHaiu3a U
OOBSCHEHHUSI SBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOAIUX B HEM H3MEHCHUH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS st
perieHus MpoOJIeM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUW MO OMOJIOTUHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYaAIOIIMXCA
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIE) OOIICHAYYHBIC TMOHATHS, OTPAKAIOIIHNE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHeNUPUKY METONOB IO3HAHUS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecc,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeloBaHUe,  HaOMIOJIeHHe, M3MEpPEHUEe, OSKCIEPUMEHT U  JIpyrue);
YHUBEpCAIbHBIC y4deOHBIC JACHCTBUS (ITO3HABATECIbHBIC, KOMMYHUKATHUBHEIC,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHUe (YyHKLIHOHATIBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroUIuXcs; CIIOCOOHOCTb
00yJaromumxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJbHble ydeOHbIE JCHCTBHUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynprate wu3ydeHHss OHOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust y oOywaromerocss OyayT c(opMupoBaHbl IO3HABaTEIbHBIE
YHUBEpCaJIbHbIE YUEOHbIE JEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIbHbIE YU€OHbIE
NEUCTBUS, pPEryJIsTUBHbIE YHHUBEpCAIbHbIE Y4YEOHbIEC JIEHWCTBUSA, COBMECTHAs
NESATEIBHOCTD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH Y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CpaBHEHUS, Kilaccu(ukanuu, 0000IIEHNS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C APYTUMU NOHATUSMH);

ONpENENATh UETU JeATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUST (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PACCYKIEHUs (MHIYKTUBHBIC, JE€IyKTUBHBIE, IIO
aHAJIOrUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOJbI U 3aKJIIOUECHUS;

OPUMEHATH  CXEMHO-MOJEJIbHbBIE cpeacTtBa A IPEACTaBIICHUA
CYLIECTBEHHBIX CBS3€M M OTHOILEHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJAA,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJIAJI€Th HABBIKAMH y4€OHO-HMCCIIEIOBATENBCKON U MPOEKTHON NeATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi 1Opo0sieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOUCKY METOJIOB PELICHUS MPAKTUYECKHUX 33/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTalMM, MPeoOpa3OBAHUIO M NPUMEHEHUI0 B YYEOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaLUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh ApryMEHTHl IJis J0Ka3aTeabCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OLICHMBAThb HPHUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEpEeHOca CPeICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0MYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX UHPOpPMAIUH (TEKCTe Y4eOHOTo
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEparype, OHOJOrMYECKHX CJIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEPHbIX Oa3ax AaHHbIX, B MHTepHeTe), aHanM3UpOBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MpPEACTABICHUS, KPUTHUECKH OIICHUBATD
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS WHOOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouosornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE H
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHHUKAIIMH BO BCEX Cepax jKU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3a/lay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIIMN JIPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacmo3HaBaTh HEBEpOAJbHBIE CpeACTBAa OOIICHHS, TOHMMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEeTHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
PpaboOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbI, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJIICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBaTH U
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpeneniarTb poJd C y4ETOM MHEHUI Y4YacTHUKOB, OOCYXJIaTh pE3yNbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIANa M KaXKJIOIO yYaCTHHKAa KOMaH/bl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHbIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByaieHue yHUBEPCAJIbHBIMY PeryJIsSTHBHBIMHU 1€HICTBUAMM:

1) camoopranu3zanusi:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS NOpoOJeEM U HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI 1EJNEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOLIEHHUIO K JKMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JESTEIBHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4yd B 00pa30BaTEIbHOMN
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAULMH B
pa3HbIX O00JIACTSAX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/J€Th  HaBBIKAMU  [IO3HABATEIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJI OLEHKU CHUTYyalluH, BbIOOpa
BEPHOT'O PELICHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATh pELICHUSA M0 HX
CHUKCHHUIO;



IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IIPH aHAIM3€ pe3yJbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJIbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COAEP)KAaHHUS Y4YEOHOro mpeaMera
«buonorus» Ha yrayOnEHHOM YpOBHE OpPHUEHTUPOBAHBI Ha OOecredeHue
npopunbHOro  00yueHus:  oOydaromuxcsi — Owosormd. OHM  BKIIIOYAIOT:
cnenupuyeckue a1 OMOJIOTMY Hay4YHbIE 3HAHMS, YMEHHS U CIIOCOOBI IEUCTBUI TIO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BHUJIBI JIEATEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIWYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojilaM U3y4yeHUsl.

[IpenmeTHbIe pe3yabTaThl OCBOeHUS ydueOHOTO mpeamera «buomorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJIOTMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KAapTHUHBI MUpPA, B
MO3HAaHUM  3aKOHOB  MPUPOJABI M  PEIIEHUH MpoOJeM  paluOHAIBHOIO
IPUPOAOIIONB30BAHUSA, O BKJIaJIe POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralIyue OWOJOrMYeCKUe TEPMHUHBI M TOHATHS (3KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOpEryJsilus, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, W3MEHUYMBOCTh, POCT U pPa3BUTHE), OMOJOTHMUECKHE TEOPUU
(knerounast teopust T. [lIBanna, M. lInelinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOTOOOpa3usi U MPOUCXOXKIAEHUS  KYJbTYPHBIX  pPAcTE€HUM),  3aKOHbI
(enMHOOOpa3usi MOTOMKOB IEPBOIO MOKOJICHUSI, PACIICIUICHUS, YUCTOTHI TaMET,
HE3aBHUCUMOTO HacienoBaHus [. Menzens, TOMOJOIMYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTU H. . Basuiiosa), MIPUHLIATIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOAAMH HAyYHOIO IO3HAHUS, HCIOJIb3YEMBIX B
OMOJOTHYECKUX HCCIEIOBAaHUSX JKUBBIX OOBEKTOB (OMHCAaHHME, H3MEPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPIraHMW3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM
OpraHOB pPACTEHUM, JKUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEIACATEIBHOCTH,
MPOTEKAIOIINX B OPraHU3Max PACTCHUM, KUBOTHBIX M YeJIOBEKa, OMOIOTHYECKUX
MPOLIECCOB: OOMEHa BEIIECTB (METa0OIU3M), MPEBpAIlCHUsI YHEPTHH, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE?A,
MHUTO3a, M€W03a, raMeToreHesa, 3MOpHOreHes3a, NoCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HWHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABJIMBATh B3aHUMOCBSI3U MEXIY OpraHOMJIaMu KIETKH U HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPTaHOB y pAacTEHUH, JKUBOTHBIX MU YEIIOBEKa W HX
(YHKIUAMH, MEXIYy CHUCTEMaMH OPraHoB U MX (QYHKIUSMH, MEXAY OSTarnaMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO IIUKJIa U )KU3HEHHBIX I[UKJIOB OPraHU3MOB,
TanaMu >MOPUOHAIBHOIO Pa3BUTHUS, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBIABJIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIO0JIb30BaTh COOTBETCTBYIOLIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl JOKA3aTebCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIEyeMbIMU OMOJOTHYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€TaTh
BBIBO/IbI ¥ TPOTHO3bI HA OCHOBAHHHM IOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATH JIa0OpAaTOpPHbIE M MpaKTHYECKHe padoThl, cOOJOIATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpenctBamMu, GOPMYyIUpYs IeTb HWCCIEIOBaHUS, aHAIM3HPOBATh TOTyYEHHBIC
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBAaTh B Y4€OHO-HCCIIENOBATENHCKONW paboTe mo Ouosioruw,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJY4YEHHBIE  PEe3yNbTaThl Ha  yUYEHHYECKHUX
KOH(DEpEeHITHSIX;

YMEHHE OILICHUBATh JTUYECKHUE AacleKThl COBPEMEHHBIX HCCIIEIOBaHUI B
objactu  Ouonormu W MEOUIMHBI  (KJIOHHMPOBaHHE,  HCKYCCTBEHHOE
OTLJIOIOTBOPEHHE, HANPABIEHHOEC W3MEHEHHWE TeHOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BhIOOp Oyaymied mnpodeccruoHanbHON
JEeSATEIBHOCTH B 00JacTH OHOJOTHUH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJILCKOTO XO3SIIICTBA, MUIEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
UHTEpEC, HAMlpaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MIPOJOHKEHHE OMOJOrMYecKOro O00pa3oBaHMS B  OPTraHU3ALMAX  CPEAHETO
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh, 3HAHUW O MECT€ U POJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTUHBI MHpaA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUH SKOJOTHUSCKHX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MIPUPOIOTIOIL30BaHMSI, M B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K MPHUPOJIE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJI¢ POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMUECKMX 3HAHHMM, KOTOpas BKIIIOYAET
ONpeNeNeHus] M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJNAraloIuX OHOJOTHYECKHUX
TEPMUHOB M TMOHATHM (BHUJ, PKOCHUCTeMa, Ouocdepa), OHOIOTrHYECKHE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepuoBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinGepra,
3apoasimieBoro cxoacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUS,
HCITOJIB3YEMBbIMH B OMOJIOTHYECKHUX UCCACAOBAHMAIX JKUBBIX O0BEKTOB M SKOCHCTEM
(omucanue, u3MepeHue, HaOIOJICHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OIICHKW aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJICTSATh CYIICCTBEHHbIE TMPU3HAKU: BHUAOB, OHOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOIIETo, ABWIXKYIIETO W Pa3pbiBAIOIIETO
€CTECTBEHHOTO or0opa, aJIONaTpPUYECKOTro u CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JABMKYIUX CHJI DBOJIONUHA HA TeHOGOH/I TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUs HAIpaBICHUN
ABOJTIOIMH, KPYTOBOPOTA BEIIECTB ¥ TIOTOKA SHEPTUH B SKOCHCTEMAX;

YyMEHUE YCTaHABIMBATh B3aWMOCBSI3M MEXKIy MPOILIECCAMH DBOJIIOIHH,
JBYDKYIIUMHA CHJIAMUA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX IKOCHCTEM H
IIPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHbIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJOB K Cpele OOUTaHMs, aOMOTHUYECKMX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AaHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTENIbCTBA POJCTBA OPTraHU3MOB Pa3HbBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOMTAHUS, CTUHCTBA
YeIIOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHHS MHOTOOOpa3usi BHJIOB U
AKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS IIPUPOJIBI M YETIOBEUCCTBA;

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH MPUIHMHHO-CIICICTBCHHbBIC
CBSI3H MEXKJIy UCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBICHUSIMU, IE€TATh
BBIBOJIbI M TIPOTHO3HI HA OCHOBAHHH TTOJTyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U IMpakTUYEeCKHe pPadOThI, COOIIOIATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TMPOBEPATh HX OKCIEPUMEHTAIBHBIMH
cpeactBamMu, GOpMYyIUpys Ielb HWCCIECNOBAaHUS, AaHAIW3UPOBATh MOTYyYCHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B Yy4eOHO-HMCCIIENI0BaTENbCKOM paboTe mo Ouosoruw,
DKOJIOTMM U MEIUIIMHE, TMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBISATh  MOJYyYEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKUX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HU, YEIIOBEKa
U 4YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpeaoTBpallleHUs
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyied npogeccuoHanbHOU
JESTeIbHOCTU B 001acTU OMOJIOTUH, HKOJIOTUH, TPUPOIONOIB30BaAHNUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICHUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3sIMCTBa, MUILIEBON
MPOMBINIJICHHOCTH, YTIyOJIATh TO3HABATENbHBIM HWHTEpPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd W TPOAODKEHHE
OMOJIOTUYECKOT0 00pa30BaHUs B OPraHM3aLUAX CPEAHEro npodecCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTrejbHbIE
padoThbI padoThbI pecypest
1 buonorus kak Hayka 1
2 JKuBbIe cHCTEMBI U UX U3yUCHHE
3 buonorus xireTku 0.5
4 XUMHYECKasi OpraHu3aIusl KICTKH 10
5) Crpoenne u QyHKIIMH KIETKH 8
5 OOMeH BelIecTB U MPEBPAIICHUE SHEPTHH B 9 1
KIIETKE
7 Hacnencreennas nndopmanus u 9 05
peasm3anus €€ B KIIETKE
JKW3HEHHEBIN [TUKIT KIIETKH 6 1
Crpoenue 1 pyHKIUN OPraHU3MOB 17 15
10 Pa3mHOXeHMe 1 pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — Hayka O HACIIEJICTBEHHOCTH H 9 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MoOB 4 1
16 buortexHonorust 1 CHHTETUYECKasi OMOIOTHS 4
17 PesepBHOE Bpems 1
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11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMporpaMmbI

KoanuecTBo yacoB

Bcer
0

KonTpoabn
ble paboThI

IIpakTnyeck
ue padoTsbl

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibH
ble pecypchl

3apoxIeHue u
pa3BuUTHE
SBOJIIOIIMOHHBIX
MpEe/ICTaBICHUN B
OHOoJIOruH

MukposBooIUs
U €€ pe3yJIbTaThl

14

MakposBosronus
U e€ pe3yNbTaThl

IIpoucxoxnenue
Y pa3BUTHE KU3HU
Ha 3emiie

15

15

IIpoucxoxnenue
JeJoBeKa —
AHTPOIIOTCHE3

10

DKoJIOTHS —
HayKa o
B3aMOOTHOLIEHU
SIX OPraHU3MOB U
HaJOpraHu3MEHH
BIX CUCTEM C
OKpY’KaroIIen
cpenoun

0.5

OpranusMsl 1
cpena oouTaHus

15

OKOJIOTHS BUJIOB
Y TTONYJISILAN

0.5

OKom0orus
COO0OIIIECTB.
OKOoIoruuecKre
CHCTEMBI

12

0.5

10

buocdepa —
riodanbHas
JKOCHUCTEMA

11

YenoBek u




OKpYKaromast

cpena
12 PesepBHOE Bpemst 8

OBLLEE

KOJIMYECTBO
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