[Tporpamma o011e006pa30BaTEILHOTO BCTYMUTEIHHOTO UCTIHITAHUS
110 OMOJIOTMH JIJIs1 TOCTYMAIOIIUX Ha MPOTrpaMMbl OaKajgaBpraTa/crieruanuTera
OI'bOY BO PTAY-MCXA B 2019 rony

buosorus kak Hayka. MeToabl HAYYHOI0 NMMO3HAHUSA

1.1 buosorust kak Hayka, €€ JOCTUKEHHS, METO/bI ITO3HAHUS KUBOU MPUPO-
nbl. Ponb 6uosiornu B GOpMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTH-
HBI MUpa.

1.2 YpoBHeBas opranu3anus U 3BoJrOLMSA. OCHOBHBIE YPOBHU OpraHU3alluu
KUBOM MPUPOJBL: KIETOYHBIM, OPraHU3MEHHbIN, NOMYISUMOHHO-BUAOBOW, OHO-
TeoleHOTHYECKHA, OmocdepHsiii. buomornyeckue cucrempl. OOmMME MpU3HAKA
OMOJIOTMYECKUX CUCTEM: KJIETOYHOE CTPOECHUE, OCOOEHHOCTH XMMHUYECKOTO COCTa-
Ba, OOMEH BELIECTB U MPEBPALIEHUSI YHEPTUU, TOMEOCTa3, Pa3IpaXKUMOCTh, JBH-
YKEHHUE, POCT U Pa3BUTHE, BOCIIPOU3BEICHUE, IBOJIFOLIUS.

Kiierka kak 0MoJIOrMYeCKasi cHCTeMa

2.1 CoBpemeHHas KJIETOYHAsl TEOPHSi, €€ OCHOBHBIC MOJIOXKEHUs, pOJib B Gop-
MHPOBAHUM COBPEMEHHOUN €CTECTBEHHOHAYYHOUW KapTHHBI Mupa. PazButue 3HaHUMN
0 kieTke. KnerouHoe cTpoeHue OpraHM3MOB — OCHOBA €IMHCTBA OPTraHHUYECKOTO
MHpa, JOKa3aTEIbCTBO POJICTBA KUBOW MIPUPOIBI.

2.2 MHuoroo6pa3ue kietok. [Ipokapuotsl u sykapuoTsl. CpaBHUTENIbHAS Xa-
PaKTEPUCTUKA KJIETOK PACTEHUM, )KUBOTHBIX, OaKTepUid, TprOOB.

2.3 XAMHMYECKAN COCTaB KJIETKA. Makpo- U MUKpPOAJIEMEHTHI. B3aumMocCBs3b
CTpO€HHUs U (PYHKUUH HEOPraHMYECKUX U OPraHMYECKUX BelecTB (OENKOB, HYK-
JIEMHOBBIX KHUCJIOT, YIJIeBOIOB, TUMKI0B, AT®), BXoagmux B coctaB KieTku. Posb
XMMHUYECKUX BEIIECTB B KJIETKE U OPraHU3ME YEJIOBEKA.

2.4 Crpoenue kieTkd. B3aumocBsi3b cTpoeHus W (QyHKUMA yacTed M opra-
HOUJIOB KJIETKH — OCHOBA €€ L[EJIOCTHOCTH.

2.5 OOMeH BelIecTB W MPEBPAIICHUS YHEPTUU — CBOMCTBA >KUBBIX OpraHU3-
MOB. DHEPreTUYeckuii OOMEH W IJIACTUYECKUNA OOMEH, X B3auMOCBs3b. CTaauu
PHEpreTuYeckoro oomeHa. bpokenue u apixanue. POTOCHHTE3, €r0 3HAYCHUE,
KocMuueckasi posib. @a3bl GorocuHTe3a. CBETOBBIE U TEMHOBBIE peakiuu (HoTo-
CUHTE3a, X B3aUMOCBSI3b. XeMOCHHTE3. P0oIb XeMOCHHTE3UPYIOMINX OaKTepuil Ha
3emure.

2.6 TI'enernueckass uHdopmalus B KieTke. ['€Hbl, TeHeTUUECKUN KO U €ro
cBOMcTBa. MaTpuuHbIil XapakTep peakiuil OuocuHte3a. buocunres O6enka U HyK-
JIEMHOBBIX KUCIIOT.

2.7 Knerka — reHetuyeckas €IMHHUIA >KUBOr0. XPOMOCOMBI, UX CTPOCHHE
(bopma u pazmepsl) U QPyHKIMH. YHCIO XpOMOCOM M UX BUIOBOE MOCTOSIHCTBO.
CoMaTtuyeckue M TMOJIOBbIe KJIETKU. JKU3HEHHBIN ITUKI KJIETKU: uHTepda3a u Mu-
TO3. MUTO3 — JeJIeHue COMATHUYECKUX KIETOK. Meno3. da3pl MUTO3a U MEHO03a.
Pa3BuTHe MONOBBIX KJIETOK y PaCTEHUM U KUBOTHBIX. JleNeHrEe KIIETKH — OCHOBA
pOCTa, pa3BUTHUS U Pa3MHOKEHUS OPraHu3MoB. Poip Mei03a U MUTO3a.



Opranusm kak OuoJioruvyeckasi cCucTeMa

3.1 Pa3zHooOpa3ue OpraHu3MoOB: OJHOKJIETOYHbIE U MHOTOKJIETOYHbBIE; aBTO-
Tpodbl, TeTepoTPOPBI, a3POOBI, AaHAIPOOHI.

3.2 BocnpousBeneHue opraHu3MoB, ero 3HaueHue. CrocoObl pa3MHOKEHUS,
CXOJICTBO M Pa3jHyUe MOJIOBOr0 M Oecrnoyoro pazMHoxkeHus. OTiooTBOpEeHue y
[[BETKOBBIX PACTEHUI U MO3BOHOYHBIX KUBOTHBIX. BHeEIIHee U BHyTpEeHHEE OILI0-
JIOTBOPEHUE.

3.3 OHTOreHe3 U MPUCYIIUE €My 3aKOHOMEPHOCTH. DMOPUOHAIBHOE U TO-
CTAIMOpPHOHATBHOE PA3BUTHE OPraHU3MOB. [IpWUMHBI HapyIIeHUs] Pa3BUTHs Opra-
HU3MOB.

3.4 I'enetuka, ee 3amaud. HaciencTBEHHOCT, M M3MEHYHMBOCTH — CBOMCTBA
opranu3MoB. MeTtozpl reHeTukr. OCHOBHBIC T€HETHICCKUE TTOHATHS M CUMBOJIMKA.
XpoMocoMHas Teopus HacyieacTBeHHOCTU. COBpEMEHHbIE MPEACTABICHUS O TeHE U
reHOME.

3.5 3aKOHOMEPHOCTH HACIEJCTBEHHOCTH, UX ITUTOJIOTMUYECKHE OCHOBBI. 3aKO-
HOMEPHOCTH HACJIeIOBaHUsI, yCTaHOBJICHHbIE . MeHaeneM, uX HUTOIOTHYECKUE
OCHOBBI (MOHO- M IUTUOPHUIHOE CKpelllMBanue). 3akoHbl T. MopraHa: cuerjieHHOe
HacJIeI0BaHKUE MTPU3HAKOB, HapyIlIeHUe cieruieHus reHoB. ['eHeTuka nona. Hace-
JIOBaHUE MPU3HAKOB, CIICTUICHHBIX C MOJIoM. B3auMozeiicTBue reHoB. ['eHOTHTT Kak
1eJI0CTHasd cucteMa. ['eHeTrnka denoBeka. MeToabl U3y4eHHs] TeHETUKH YeIOBEKa.
Pemenune reretrndeckux 3amaad. CocTaBlIeHUE CXEM CKPEIIUBAHUS.

3.6 3akoHoMepHOCcTH W3MeHunBOcTH. HeHacnenacTBeHHas (MoauQuUKaIluOH-
Has) u3MeHUYMBOCTh. Hopma peakiuu. HaciencTBeHHass M3MEHYMBOCTD: MYTaIlM-
OHHasl, KOMOWHATUBHAS. BUIbI MyTanuii ¥ UX MPUIUHBL. 3HAYECHUE U3MEHIMBOCTH
B )KU3HHM OPTAaHU3MOB U B DBOJIIOITUH.

3.7 3HayeHne TeHETUKN Id MeaulMHbI. HaciencTBeHHble O0JIE3HN YEIOBE-
Ka, UX MPUYUHBI, TpoduiIakThKa. BpeaHoe BiIMsHUE MyTareHOB, aJIKOTOJIsI, HAPKO-
THUKOB, HUKOTHHA HA TEHETUUYECKHI ammapaTr KJIETKU. 3alluTa Cpelibl OT 3arpsi3He-
HUS MyTareHamu. BbISBIIEHHE HCTOYHMKOB MYTareHOB B OKpYyKaloleh cpene
(KOCBEHHO) U OIleHKa BO3MOXKHBIX MOCIEACTBUN MX BIHMSHUS HA COOCTBEHHBINA Op-
TaHU3M.

3.8 Cenekuus, ee 3a1aud U mpaktuueckoe 3Hauenue. Bkinan H.M. BaBuiona B
pa3BUTHE CEJEKIUU: YUYEHHE O IEHTPaxX MHOT000pa3usi U MPOUCXOKIACHUS KYJb-
TYPHBIX pacTEHUH, 3aKOH TOMOJIOTHYCCKUX PSJIOB B HACJICICTBCHHOW W3MEHUHMBO-
CTH. METObI CEeNEeKIINM U UX TCHETHUYECKUE OCHOBBI. METO/IbI BBIBEACHUS HOBBIX
COpPTOB PACTCHHH, IMMOPOJT KUBOTHBIX, IITAMMOB MHUKPOOPTAaHM3MOB. 3HAYCHHUE TE-
HETUKH JUIS CEJICKITMU. bHoJornyeckue OCHOBHI BBIpAIIMBAHUS KYJIbTYPHBIX pac-
TEHWUW W JOMAIITHUX )KUBOTHBIX.

3.9 buorexHoiorus, ee HanpaiieHHUs. KiieTouHast U reHHasi HHXKEHepus, KIo-
HUpoBaHUE. Posib KIIETOUYHON TEOpHH B CTAHOBIICHWU U Pa3BUTUU OMOTEXHOJIOTHH.
3HadyeHre OMOTEXHOJOTUH JIJIsi PA3BUTHS CEJICKIINH, CEIbCKOTO X035HCTBA, MUKPO-
OMOJIOTUYECKON MPOMBINIJIEHHOCTH, COXpaHEHUsI TeHO(OH 1A TUTAHEThl. ITUYECKUE



ACTIEKTHI Pa3BUTHUS HEKOTOPHIX MCCIEAOBAHUN B OMOTEXHOJOTHHU (KJIOHUPOBAHUE
4eJIoBeKa, HAlpaBJIEHHbIE U3MEHEHUS TEHOMA).

CucremMa 1 MHOT000Opa3ue OPraHuvYeCcKOro Mupa

4.1 Muoroo0Opa3ue opranu3MoB. 3Hauenue padot K. Jlunnes u XK-b. Jlamap-
ka. OCHOBHBIE CHUCTEMAaTHYECKUE (TAKCOHOMMYECKHE) KAaTeropuu: BUM, POJI, Ce-
MeNCTBO, OTpsiA (MOpAIOK), Kiacc, TUN (OT/AEN), AapCTBO; UX COMOAYMHEHHOCTb.
Bupycel — HekeTouHble (POPMBI KU3HU. Mepbl MPOPUIAKTUKHA PACIPOCTPaHEHUS
BUPYCHBIX 3a00JIeBaHUH.

4.2 TlapctBo bakTtepun, cTpoeHue, KU3HEACATEIbHOCTh, PA3MHOXKEHHUE, POJIb
B npupoze. bakrepun — Bo30yauTenu 3a00ieBaHUN paCTECHHM, KUBOTHBIX, 4EIO-
Beka. [Ipodunaktruka 3a00IeBaHM, BRI3HIBAEMBIX OAKTEPHSIMHU.

4.3 IlapctBo ['pulbsl, cTpoeHUE, KU3HEACATEILHOCTD, pa3MHOXKeHUE. Vcronb-
30BaHHE TPUOOB JJIsl MOJYyYEHUS POIYKTOB MUTAHUS U JIeKapcTB. Pacrno3HaBanue
ChEOOHBIX U SAOBUTHIX I'puOOB. JlumailHMKU, X pasHOOOpa3ue, 0COOEHHOCTH
CTPOEHUS U KU3HEeATeTbHOCTH. Pob B ipupoie rpuOOB U JTUIIAITHUKOB.

4.4 IapctBo Pacrenus. Ctpoenue (TKaHU, KJIETKH, OPTaHbl), JKU3HEACATEIb-
HOCTh M Pa3MHOXKEHUE PACTUTEILHOIO OpraHu3Ma (Ha IMpUMepe MOKPHITOCEMEH-
HBIX pacTeHuil). Paco3zHaBanue (Ha pucyHKax) OpraHoB pacTEHUH.

4.5 Muoroo0pa3zue pactenuit. OCHOBHBIE OT/IEbI pacTeHui. Kiacchl mokpebl-
TOCEMEHHBIX, POJIb PACTEHHI B IPUPOJIE U KU3HU YEIOBEKA.

4.6 IlapctBO XMBOTHBIX. OJHOKJIETOYHBIE U MHOTOKJIETOYHBIEC YKUBOTHBHIE.
XapakTepucTuKa OCHOBHBIX THUIOB OECIO3BOHOYHBIX, KJIACCOB YJIEHUCTOHOTHX.
OCOOEHHOCTH CTPOEHUS, KUZHENEITEIbHOCTH, PA3MHOXKEHUS, POJIb B MPUPOJIE U
JKA3HU YEJIOBEKA.

4.7 XopnoBble )KMBOTHbIE. XapaKTEPUCTUKA OCHOBHBIX Ki1accoB. Poib B mpu-
poJie M >)KM3HU 4YesioBeka. Pacrno3HaBaHue (Ha pUCyHKax) OPraHoB U CUCTEM Opra-
HOB Y )KUBOTHBIX.

Opranusm 4eJiOBeKa U €ro 310pOBbe

5.1 Tkanu. CTpoeHHE U JKU3HEAEATENBHOCTh OPraHOB M CHCTEM OpraHOB:
MUIIEBAPEHUS, AbIXaHusl, BblieneHusa. Pacro3HaBanue (Ha pucyHKax) TKaHeH, op-
raHOB, CUCTEM OPI'aHOB.

5.2 CrpoeHne U KU3HEAEITEIBHOCTh OPraHOB M CUCTEM OPIaHOB: ONOPHO-
JIBUTATEIPHOM, TOKPOBHOM, KpOBOOOpareHus, JTUMQPOOTTOKa. PasMHOXeHUE u
pa3BuTHe yenoBeka. Pacrno3HaBanue (Ha pUCyHKax) OPraHOB U CUCTEM OPTaHOB.

5.3 BHyTpeHHss cpena opraHu3mMa 4venoBeka. ['pynnel kposu. llepenuBanne
kpoBu. UMmyHuTEeT. OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUU B OPraHU3MeE Yesio-
BeKa. BuraMuHsl.

5.4 HepBHas u sHOOKpUHHAS cUCTeMbl. HeliporymopanbpHas peryJsius mnpo-
LIECCOB JKM3HENEATEIIBHOCTH OpraHM3Ma KAaK OCHOBA €ro ILEJIOCTHOCTH, CBSI3U CO
CpEIIOu.

5.5 Amnanuzatopel. Opranbl 4yBCTB, MX pPOJib B opranusme. CtpoeHue u
dbynkuuu. Beicmias HepBHas aestenbHocTh. CoH, ero 3Hauenue. Co3HaHue, ma-
MSTb, YMOITUH, pe4b, MbIlIIeHHE. OCOOEHHOCTH IICUXUKH YEJIOBEKA.



5.6 Jlnynas u oOliecTBEHHAsi TUTMEHA, 3A0POBbIN 00pa3 »xu3Hu. [Ipodunax-
THKa WH(EKIIMOHHBIX 3a00JI€BaHNM (BUPYCHBIX, OaKTEpUATIbHBIX, TPUOKOBBIX, BbI-
3bIBAEMBIX KUBOTHBIMU). [IpeaynpexaeHne TpaBMaTu3Ma, IpUueMbl OKa3aHus Hep-
BoM momoiu. [lcuxudeckoe u gusnyeckoe 310poBbe ueaoBeka. PakTopsl 370pO-
Bbsl (QyTOTPEHUHT, 3aKaJlMBaHUE, JBUTATEJbHAs AKTUBHOCTh). DaKkTOphl pHCKa
(cTpecchl, TUIIOJUHAMUS, TIEpEyTOMIICHUE, NepeoxyaxaeHue). Bpenubsie u mnones-
HbIE€ MNPHUBBIYKU. 3aBUCHMOCTb 3J0POBbSI UEJIOBEKA OT COCTOSIHUS OKpYKarollen
cpensl. CoOmiofieHre CaHUTApHO-TUTHEHUYECKUX HOPM M TPaBHII 30POBOTO 00-
pa3a xu3Hu. PenpoaykTuBHOE 3/10pOBbe desioBeKa. IlociiencTBrsl BIUSHUSA aJKO-
roJisl, HHKOTMHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHUE 3apO/IbIIIA YEIOBEKA.

IBOJIIOLMS 'KUBOH PUPOIBI

6.1 Bun, ero xpurepun. [lomynsauus — cTpykTypHas €IMHUIA BUIA U DJIEMEH-
TapHas eIMHMIIA 3BOIOUMUA. MukposBomonus. O0pazoBaHrne HOBBIX BUI0B. Crio-
co0bl BuA00Opa3zoBaHusi. CoxpaHeHHE MHOT0OOpa3usl BUJIOB KaK OCHOBA YCTOMUYH-
BOCTH Ouochepsl.

6.2 Pa3BuTHE 3BOIIOLMOHHBIX HACH. 3HAYEHHE DBOIIOLMOHHON Teopuu Y.
HNapBuna. B3anMocBs3b ABMKYUIMX CHII 3BOJOLUU. POPMBI €CTECTBEHHOIO 0TOO-
pa, BuAbl OOprOBI 3a cymiecTBoBaHHEe. CHHTETHYECKass TEOPHUsS HBOJIIOLMU. Die-
MeHTapHble (aktopsl 3Bomonnu. Mcenenosanusa C.C. UerBepukosa. Poib sBoit0-
IUOHHOHN TeOpUH B (POPMUPOBAHHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHbI
Mupa.

6.3 JloxasarenbcTBa 3BONIOLMM >KUBOM IPUPOABI. Pe3ynbTaTel 3BONIOLNHN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB K Cpejie 00MTaHusI, MHOTOOOpa3ue BUJIOB.

6.4 MaxkposBomtonus. Hanpasnenus u mytu sBomtounu (A.H. Ceepriios,
N.N. llImaneraysen). buonornueckuii mporpecc u perpecc, apomopdos, uanoa-
nanTauus, gerenepauus. [IpuanHel Ononorudeckoro mporpecca u perpecca. I'umo-
T€3bl BOBHUKHOBEHUS *KU3HU Ha 3emiie. OCHOBHbIE apoMOP(O3bl B 3BOJIIOLUHU pac-
TEHUW U )KUBOTHBIX. Y CJIO)KHEHHUE KMBBIX OPraHW3MOB Ha 3eMJIe B IPOLECCE IBO-
JIOLUH.

6.5 IIpoucxoxaeHre yenoBeka. YemoBek Kak BUJ, €T0 MECTO B CUCTEME Opra-
HUYECKOTO MHpA. ['MIOTE3bl NPOUCXOXKIACHUS YEJIOBEKA COBPEMEHHOIO BHJA.
JIBrKyIHMe CUiIbl M 3TAlbl HBOJIFOLMU YEJIOBEKA. YEI0BEUECKUE pachl, X TEHETH-
yeckoe poAcTBO. buoconumansHas npupona yenoBeka. CouuanbHas UM NPUPOIHAsS
Cpellbl, aJlaliTallid K HUM YeJIOBEKa.

JKOCHCTEMBbI U MPUCYIIVE UM 3aKOHOMEPHOCTH

7.1 Cpenpl oOUTaHUSI OPraHU3MOB. DKOJOTHYeCKUe (GaKTOpbl: aOMOTUYECKUE,
onotuyeckue. AHTponoreHHsl paktop. Ux 3HaueHue.

7.2 Dxocucrtema (OMOTEOEeH03), €€ KOMITIOHEHThI: MPOAYLEHTbI, KOHCYMEHTHI,
peAyLEHThl, UX poib. BuUaoBas U MPOCTPAHCTBEHHAs CTPYKTYPhl 3KOCHUCTEMBI.
Tpoduueckue ypouu. llenn u cetn murtanus, ux 3BeHbs. [IpaBuia sKonorude-
ckoi nupamuabl. COCTaBIEHHE CXEM NEpelayd BEUIECTB M dHEPIUM (Lenel nuTa-
HUS).



7.3 PaznooOpasue sxocuctem (OuoreorieHo30B). CaMopa3BUTHE U CMEHA KO-
CUCTEM. YCTOMUYMBOCTh M JUHAMHKa 3KOCHUCTEM. buonormdeckoe pasHooOpasue,
CaMOpPETYJISALNS U KPYTOBOPOT BEIIECTB — OCHOBA YCTOWYMBOTO PA3BUTHS IKOCHU-
creM. [Ipu4nHBl YCTOMYMBOCTH M CMEHBI 3KOCUCTEM. V3MeHEeHus1 B AKOCUCTEMaX
MO/ BJIUSIHUEM JIESITEIbHOCTH YeJoBeKa. ATpO3KOCUCTEMbI, OCHOBHBIE OTIIMYUS OT
MPUPOIHBIX IKOCUCTEM.

7.4 buocdepa — rnodanpHas 3xocuctema. Yuenue B.W. BepHaackoro o 6uo-
cdepe. Kupoe BemiecTBo, ero ¢pyHkimn. OCOOEHHOCTH pacupeneeHus OnoMacchl
Ha 3emie. buomorndyeckuii KpyroBopoT W IMpeBpalleHHe 3HEepruu B Omocdepe,
POJIb B HEM OPTraHU3MOB Pa3HBIX IAPCTB. DBOMIOLHS OHOC(epHI.

7.5 T'nobanbHble U3MEHEHHS B Ouocdepe, BEI3BAHHBIE JIEATEIBHOCTHIO YelO-
BEKa (HApyIIEHHE 030HOBOTO AKpaHa, KUCIOTHbBIE AOXKIU, MApHUKOBBIA 3DPEeKT n
ap.). [Ipobiemsl yctoitunBoro pa3sutusi ouocgepsl. [IpaBuia noBeneHust B npu-
pPOIIHOM cpelie.
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