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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA BUOJIOTUN

B pesyabtare m3ydyenuss yueOHoro mpeamera «buoJiorusp» Ha ypoBHe cpeaHero
o01ero odopa3oBaHmsi:
BBIIIYCKHHMK HA YIJIy0JICHHOM YPOBHE HAYYUTCSH:
- OLIEHUBATH POJIb OMOJIOTUYECKUX OTKPBITUI U COBPEMEHHBIX HCCIIEIOBAaHUM B Pa3BUTUU
HAyKH{ U B IPAKTUYECKOU JEATEIbHOCTH JIFOAEH;
- OLIGHHUBATh POJb OMOJOTHU B (DOPMHUPOBAHUU COBPEMEHHOW HAy4YHOH KapTHUHBI MHUpA,
MPOrHO3UPOBATH NEPCTIEKTUBBI PA3BUTHSI OUOJIOTHH;
- YCTaHABIMBAaTh W XapaKTEPH30BATh CBSI3b OCHOBOMOJATAIONMUX OHWOIOTUYECKHX
NOHATHM (KJIETKa, OpraHu3M, BHUJ, 3KocHucTeMa, Ouocdepa) ¢ OCHOBOIMOIATAIOIIUMU
MOHATUSAMMU IPYTHX €CTECTBEHHBIX HAYK;
- 000CHOBBIBAaTh CHCTEMY B3IJIAJIOB Ha JKMBYIO MPHPOLY M MECTO B HEH UeIOBeKa,
OpUMEHsIsl OMOJIOTMYECKUE TEOPUH, YUYEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, TMOHHUMATh
IPAHULBI UX IPUMEHUMOCTH;
- TMPOBOJUTH Y4E€OHO-UCCIEAOBATEIBCKYIO JEATENbHOCTh MO OWOJNOTHH: BBIIBUTaTh
TUIOTE3bl,  IUIAHUpPOBaTh pPaboTy, oOTOMpaTh W MpeoOpa3oBbIBaTh HEOOXOIUMYIO
UHPOPMAIMIO, TPOBOJIUTH OSKCIEPUMEHTHI, HHTEPIPETHPOBATH pPE3YyIbTATHI, JEIaTh
BBIBOJIbl HA OCHOBE IMOJYYEHHBIX PE3YJIbTATOB;
- BBIABIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PAa3HBIX ypPOBHEU
OpraHU3aluu KU3HHU;
- yCTaHABIMBAaTh CBSA3b CTPOEHUS W  (QYHKUMA  OCHOBHBIX  OHOJOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCaxX KIETOYHOTO METa00IN3Ma;
- pemaTth 3aJa4d Ha OmpeleneHue nociaenoarenbHocTn HykieoruaoB JJHK k nPHK
(MPHK), antuxononoB TPHK, mocnenoBarenbHOCTH aMUHOKHCIOT B MoOJIeKyse Oenka,
IIPUMEHSAST 3HAHWS O PEAKUMSIX MATPUYHOK CHHTE3a, N€HETHYECKOM KOJEe, IMPUHLUIIE
KOMILJIEMEHTAPHOCTH;
- JenaTh BBIBOJABI 00 HM3MEHEHHUSX, KOTOpbIE IMPOU30UIYT B Mpoleccax MaTPUYHOKO
CHHTE32a B CJIy4yae U3MEHEHHS MOCIEN0BaTeIbHOCTH HyKieoTnaoB JIHK:
- cpaBHUBaTh (a3bl JENEHUs KJICTKU: pellaTh 3aJaud Ha OIpejesieHHe U CpaBHEHHUE
KOJIMYECTBA reHeTudyeckoro Marepuana (xpomocom u JIHK) B kjeTkax MHOTOKJIETOYHBIX
OpPraHM3MOB B Pa3HBIX (pa3ax KIETOUYHOIO IIHKIIA;
- BBIIBJISATH CYIIECTBEHHBIE NMPU3HAKUA CTPOCHUS KIETOK OPraHU3MOB pPa3HbIX LAPCTB
KUBOW TPHUPOIBI, YCTAHABIMBATH B3aMMOCBSA3b CTPOSHUS M (PYHKIMH dacTell
OpraHOUJOB KJIETKH;
- 000CHOBBIBATh B3aMMOCBSI3b TIACTUYECKOTO U HHEPTreTUYECKOr0 0OMEHOB; CPAaBHUBATh
IPOLECCHl IJIACTUYECKOTO M 3HEPreTUYECKOro OOMEHOB, MPOUCXOJAIIMX B KIETKAaX
YKUBBIX OPraHU3MOB;
- OIIPEAENATh KOJINYECTBO XPOMOCOM B KJIIETKAX PACTEHUH OCHOBHBIX OTZEJIOB HA Pa3HBIX
JTaIax >KU3HEHHOTO LIUKJIA;
- peliaTh T€HETUYECKHE 3aJaud Ha JUTMOpUIHOE CKpEHIMBaHUE, CLEIJICHHOE (B TOM
YHCJIe CLUEIUIEHHOE C M0JIOM) HAcJEeA0BAaHNUE, aHAIU3UPYIOILEE CKpEIIUBAaHUE, IPUMEHSS



3aKOHBI HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CIIETIJICHHOTO HACJIET0BaHUS,
- pacKpbBaTh  NPUYMHBI  HACIEACTBEHHBIX  3a00JeBaHUI, apryMEHTHPOBATh
HEOOXOMMOCTh Mep MPEAYIPEKACHUS TAKUX 3a00JICBAaHUIA;

- CPaBHMBATH pPa3HbIE CTIOCOOBI Pa3MHOKEHHSI OPTaHU3MOB;

- XapaKTepHU30BaTh OCHOBHBIE ATAITI OHTOT'€HE3a OPTraHU3MOB;

- BBIABIISATH MIPUYUHBI U CYIIECTBEHHBIC NMPU3HAKA MOAM(DHUKAIIMOHHOW M MYTAI[HOHHOU
W3MEHUYUBOCTH; 0OOCHOBBIBATh POJIb M3MEHYMBOCTA B €CTECTBEHHOM U MCKYCCTBEHHOM
otbope;

- 000CHOBBIBaTh 3HAYCHHE PA3HBIX METOJOB CEJCKIIMA B CO3JaHHH COPTOB PACTCHHIA,
TIOPOJT )KUBOTHBIX M IITAMMOB MUKPOOPTAaHU3MOB;

- OOOCHOBBIBaTh TPUYHMHBI HW3MEHSEMOCTH ¥ MHOrooOpa3us BHJIOB, MPHUMEHSS
CHHTETUYECKYIO TEOPHUIO IBOJIOIHH;

- XapaKTepU30BaTh TOIMYJSIINI0 KaK €JIWHHITY 3BOJIONWU, BUJ KaK CHCTEMATHYCCKYIO
KaTETOPHUIO U KaK Pe3yJIbTaT SBOJIIOINY;

- YCTaHABJIMBATH CBSI3b CTPYKTYPBI U CBONCTB DKOCUCTEMBI;

- COCTaBIIATh CXEMBI TMEPEHOCA BEINECTB W DHEPrHMH B AKOCHCTEME (CETH MUTAHHUS),
NIPOTHO3UPOBATh MX U3MEHEHHSI B 3aBUCHMOCTH OT U3MEHEHUs ()aKTOPOB CPEJIbI;

- apryMEHTHUPOBaTh COOCTBEHHYIO TMO3WIMIO TIO0 OTHOWIEHHIO K 3KOJOTHYECKUM
npo0JieMaM 1 IOBEICHUIO B TIPUPOIHOH Cpejie;

- 000CHOBBIBaTh HEOOXOIMMOCTH YCTOHYMBOTO PAa3BUTHUA KaK YCJIOBHSA COXPAaHEHUS
ouochepsr;

- OIICHMBATh TPAKTUYECKOEC W ITUYECKOE 3HAYCHHE COBPEMEHHBIX HCCIICIIOBAHHMNA B
OnoJIoTNH, METUIIHE, SKOJIOTUH, OMOTEXHOIOTHH; 00OCHOBBIBATh COOCTBEHHYIO OIICHKY;
- BBISIBJISITh B TEKCTE€ OMOJIOTMYECKOTO COMEPIKaHUsI MPOOJIeMy U apryMEHTUPOBAaHHO €€
OOBSICHSTE;

- IPEJICTABIATh OWOJIOTMYECKYI0 HMH(POPMAIMI0O B BHUAEC TEKCTAa, TAOJHIIBI, CXEMBI,
rpaduka, JOuMarpaMMbl W JeJaTh  BBIBOJBI HA  OCHOBAaHWU  TPEICTABICHHBIX
JaHHBIX; MPeoOpa3oBeIBaTh  rpaduk,  TaOMUIly, AMarpamMmy, cXeMy B TEKCT
OMOJIOTMYECKOI0 COAEPIKAHUS.

BbINyCKHHUK Ha yIJIy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

- OpraHW30BHIBATh M MPOBOJUTH MHIUBUAYATBHYIO HCCIIEIOBATEIBCKYIO NEATEIbHOCTD
no Owojoruu (WM pa3padaTbiBaTh WHIMBHIYaJTbHBIM MPOEKT): BBIABUIAaTh THUIOTE3H,
IUTaHUPOBaTh paboTy, OTOMpaTh W NPeoOpPa3OBHIBATH HEOOXOAMMYI0 HH(OPMAIIHIO,
HIPOBOAMTH AKCIIEPHUMEHTHI, HHTEPIPETHPOBATH PE3YNIbTAaThl, JeaTh BHIBOJIBI HA OCHOBE
HOJTYYEHHBIX PE3Yy/IbTAaTOB, IPEICTABIATH MPOAYKT CBOMX HCCIIEIOBAHUN;

- IPOTHO3UPOBATH MOCIEICTBUS COOCTBEHHBIX MUCCIEAOBAHUN C YUETOM 3THYECKHX HOPM
¥ 9KOJIOTHYECKUX TPeOOBaHMIA;

- BBIJCTSATh CYIIECTBEHHBIE OCOOEHHOCTH KU3HEHHBIX IMKIIOB MPEICTABUTEICH Pa3HBIX
OTJIEJIOB PACTEHHI U THIIOB )KUBOTHBIX; N300pakaTh UKJIIBI PA3BUTHS B BHJIE CXEM;

- aHaIM3MPOBATh M HCIOJH30BaTh B PEIICHHHM YYEOHBIX M HCCIEIOBATEIBCKUX 33134
UH(POPMAIIHIO O COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTUH, MEUIIMHE U SKOJIOTHH;



- apryMeHTHpPOBaTh HEOOXOJMMOCTh CHHTE3a €CTeCTBEHHO — HAY4YHOTO U
COLIMOTYMAHUTAPHOTO 3HAHUS B 3MIOXY WH(OPMAITMOHHON WBUIH3AIIH;

- MOJIEIMPOBAaTh W3MEHEHHUE SKOCUCTEM 0] BIMSHHEM pAa3IMYHBIX Ipynn (pakTopos
OKPYKaIOIIEH CPELBI;

- BBIBIATH B  IPOLECCE  HCCIEAOBATEIbCKOM  JIEATEIBHOCTH  IOCIEICTBUS
AQHTPOIIOI€HHOI0 BO3AEHCTBUS HAa 3KOCUCTEMBI CBOETO0 PErHMOHa, Ipelararbh CIocoObl
CHW)KEHMS aHTPOIIOIN€HHOT'O BO3/IEWCTBHSI HA SKOCUCTEMBI;

- HCIOJIb30BaTh MPHOOPETEHHbIE KOMIETEHLMH B IPAKTUYECKOW JEATENIBHOCTU U
NIOBCETHEBHON JKU3HU U1 TNPHOOPETEHHs] OMbITa JEATEIbHOCTH, IpeIIeCTBYIOIIEeH
npo¢eCCHOHAIBHO, B OCHOBE KOTOPOH JISXKHUT OHOIOTHs KaK y4eOHBIH MpeIMeT.

COJEPKAHUE KYPCA BUOJIOI'MHN
Yri1y01eHHbIii yPOBEHb
BBenenune. buosiorusi Kak KOMILJIEKC HAYK O JKUBOUM NPUPOIE

buonorus xak xommiexkcHas Hayka. CoBpeMeHHble HamnpaBieHHsl B Ouosioruu. Cs3b
Ouosioruu ¢ JIpYyruMM Haykamu. BbllonHeHME 3aKOHOB (M3MKM M XMMHU B KUBOU
npupone. Cunmes ecmecmeeHHO — HAYUHO20 U COYUOSYMAHUMAPHO2O 3HAHUS 6 INOXY
ungopmayuonnou yusunuzayuu. Ilpakruueckoe 3HaueHUE OMOJIOTMUECKUX 3HAHUM.

bronornyeckne cucteMbl Kak mpeaMeT u3ydeHusi Omonoruu. OCHOBHBIE TPUHITUIIBI
Opranu3anvu U (QYHKIIMOHUPOBAHUS OMONOTHYECKUX CHUCTEM. buonocuueckue cucmembi
DA3HBIX YPOBHEU OP2aAHU3AYUU.

['mmore3sl W Teopuu, WX poidb B (HOPMUPOBAHWMU COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTUHbI MHpa. Meroabl HAy4yHOrOo IO3HAHUS OPraHUYECKOro MUpa.
OKclepUMEHTalbHbIE METOJAbl B OHOJOrMHM, CTAaTUCTHYECKas o0O0pabOTKa JaHHBIX.
CtpykTypHbIe 1 QYHKIIHOHAJIbHbIE OCHOBBI KU3HU. MOJIEKYJISAPHbIH YPOBEHb

MousnekynspHble  OCHOBBI  JKHM3HM.  MakpodJneMEHTBl M MHUKPODJIEMEHTHI.
Heoprannueckue BemectBa. Bosa, ee posnb B kMBOM mpupone. I'mapopuibHOCTE U
runpodoOHocTh. Ponp MuHepampHBIX conell B kieTke. OpraHMYecKkue BeIIecTBa,
NOHATUE O PEryJSIPHBIX M HEPEryJsIpHbIX Ouomoiaumepax. YTiIeBoJbl. MoHOcaxapuabl,
oJirocaxapuasl U noaucaxapuael. OyHkuuu yrineBonos. Jlunuael. OyHKINUN JIMIUAOB.
benkn. @ynkuun OenxoB. Mexanusm neicTBus pepmeHToB. HyKinenHOBBIE KHCIIOTHI.
JIHK: ctpoenue, cBoiictBa. MmectomojoxkeHue, ¢yHkuun. PHK: crtpoenue, Bumsl,
¢ynkuun. AT®: crpoenme, ¢yHkumu. Jlpyrume opraHMdYecKHe BEIIECTBA KIETKH.
Hanomexnonozuu 6 buonocuu.

Knerka - cTpykTypHas u (QyHKUMOHAJIbHAas €IMHUIA oOpraHusma. Pazeumue
yumonoeuu. COBpEMEHHbIE METOAbl H3y4yeHUs KieTku. KiierouHas Teopusi B CBeTe
COBPEMEHHBIX JIaHHBIX O CTPOEHUM M (QYHKUUAX KIeTKU. Teopus cumbuozenesa.
OcHOBHBIE YacTH U OpraHouabl KineTku. CTpoeHue u PyHKIUU OUOIOTHIECKIX MEMOpaH.
Huromnasma. SAnpo. Crpoenune u ¢pyHKIuH XxpomocoM. MeMOpaHHbIe 1 HEMeMOpaHHbIE
opranousl. Llurockener. Bxitouenus. OCHOBHbIE OTIIMUUTENbHBIE OCOOEHHOCTH KJIETOK
npoKkapuoT. OTIMYUTENbHBIE 0COOCHHOCTH KIETOK SyKapHoT.



Bupycer - Heknerounast ¢opma xuzHH. CriocoObl mepenads BUPYCHBIX WHOEKIMH |
Mepbl MPOQPWIAKTHKYA BHUPYCHBIX 3aboneBaHuil. Bupyconosus, ce npakmuueckoe
3HaAYeHue.

KieTouyHblii ypoBeHb

Krnerounsrit metabonm3m. depMEHTATUBHBINA XapakTep peakiuii oOMeHa BEIIECTB.
DTamnbl SHEPreTHIECKOro ooMeHa. A3poOHoe W aHa’poOHOe abixaHue. Poib KIIeTOYHBIX
OpPraHOWJOB B TMPOIECCaX JHEPreTHUYEeCKOro oOMeHa. ABTOTPOGBI U TeTepOTPOdBHI.
®dotocunte3. Pa3bl HOTOCMHTE3A. XEMOCHHTES.

HacnenctBennas wHpoOpMarus U ee peanm3anus B KieTke. ['eHEeTHYeCKHil Ko, ero
CBOMCTBa. DBOJIONHUA MpeAcTaBieHud 0 reHe. COBpeMEHHbIE MPECTABICHUSI O T€HE U
reHoMme. buocuHTe3 Oenka, peakiuu MaTPUYHOK CHHTE3a. Perymnsmus paGoThl TEHOB U
MpOILIECCOB OOMEHA BEIIECTB B KIEeTKe. ['eHHas WHXKEHepus, TeHOMUKA, NPOmMeoMUKA.
Hapywenue oOuoxumuueckux npoyeccoé 6 Kilemke Hno0 GIUAHUEM MYMAaz2eHo8 U
HAPKO2EHHBIX BeUjecms.

Knerounsiii mukn: wHTEpdaza u geneHue. MuTo3, 3HaueHHE MUTO3a, (Pa3sl MUTO3A.
ComMatnueckue W IMOJOBBIE KJIETKH. Meio3, 3HaueHue meio3a, ¢dasel Merosa. Meio3 B
)KU3HEHHOM LHKJIE OpraHu3dMoB. @DOpMHUPOBAHHE TIOJOBBIX KIETOK Y IIBETKOBBIX
pacTeHU U TO3BOHOYHBIX JKUBOTHBIX. Pecynayus oOeleHus KlemoxK, HapyuleHusl
pe2ynayuu Kak npusuna 3abonesanuii. Cmeonosvie Kiemku.

Opranusm. Opranu3MeHHbI YPOBEHb

Oco0EHHOCTH OJHOKJIETOYHBIX, KOJIOHHAJIBHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB.
B3auMocBs3b TkaHel, OPraHoH, CUCTEM OPraHOB KaK OCHOBA 1IEJIOCTHOCTH OpraHu3Ma.

OcCHOBHBIE TIPOLIECCHI, MPOUCXOMASIINE B OpraHU3Me: MNUTAaHUE U MHIIEBapeHUE,
JIBU)KEHUE, TPAHCIIOPT BEIIECTB, BBIJAEICHUE, PA3IPAXKUMOCTh, PETYJISALUS Y OPTraHU3MOB.
[Togneprxanue romeocTasa, IPUHIIAIT OOPATHOU CBSI3H.

PasmHOXeHune opramusmoB. becnonoe u  momoBoe  pasMHOXkeHue. [[BoiiHOe
OTUIOJIOTBOPEHHE y IIBETOBBIX pacTeHUI. BUabI OMI010TBOpeHUS Y )KUBOTHBIX. CIIOCOOBI
Pa3MHOXKEHHSI Y pacTeHHl U XKUBOTHBIX. [lapreHoreHne3. OHTOreHe3. DOMOpHOHATBHOE
pasButue. [loctamOpuonansHoe passutue. [Ipsimoe n Henpsimoe pa3ButHe. JKU3HEHHBIC
LIUKJIBl Pa3HBIX TPYIN OPraHU3MOB. Peryinsiius MHIAMBUIYaIbHOTO pa3BUTHS. [[prUunHBI
HapyLIEHUN pa3BUTHUSI OPraHU3MOB.

Hctoprsi BOSHUKHOBEHUSI M PA3BUTHS T€HETHKH, METOAbl T'€HETHUKHU. | eHeTnueckue
TEPMHUHOJIOTHS M CUMBOJIMKA. ['eHOTUIT M (heHOTUI. BEeposITHOCTHBIN XapaKTep 3aKOHOB
TE€HETUKHU. 3aKOHbl HacieACTBEHHOCTH [. MeHnens W YCIOBUS HUX BBIOJHEHHUS.
[{uTomOrn4yeckue OCHOBBI 3aKOHOMEPHOCTEU HacJieIoBaHusA. AHAIM3UPYIOIIEee
CKpelrBaHue. XpoOMOCOMHas Teopusi HaciaeACcTBEHHOCTU. CILETJIEHHOE HacCeIOBaHUE,
kpoccuHroBep. Omnpenenenue mnona. CHemieHHOe ¢  MOJIOM  HAacle0OBaHUE.
BzanMopeiicTBue alJIeNbHBIX M HEAUICABHBIX T€HOB. I'@HETHMYECKHE OCHOBBI
VHJIUBUYaJIbHOTO Pa3BUTHUA. [ enemuueckoe KapmuposaHue.

I'enernka uyenoBeka. MeTonpl W3y4eHMs] TEHETHKH 4YelOBeKa. PenpomyKkTuBHOE
3710pOoBhe uenoBeka. HacnencTBeHHbIe 3a00J€BaHMs YeIOBEKa, WX MPETYIPEKICHUE.
3HauCHUE TEHETHKH [JI1 MCIHMIIUHBI, ITUUYECKHE aCICKTHl B 00JaCTH MCIUIIMHCKOU



TECHETUKH.

I'enotunn u cpema. HenacnencrBeHHass W3MEeHUMBOCTHb. Hopma peakiuu mnpusHakxa.
Bapuanuonsslii psan v BapuauuMoHHas KpuBas. HacnencrBeHHass M3MEHUMBOCTh. Bubl
HACJICZICTBEHHOW W3MeHUYMBOCTH. KomOWHATHMBHAsT M3MEHUYMBOCTb, €€ HWCTOYHHKH.
Myranuuy, Buabl MyTanuui. MyTrareHbl. MX BJIMSHHE HAa OpraHu3Mbl. MyTanuu Kak
OpUYMHA  OHKOJOTMYEeCKUX  3a0oyieBaHuil. BHesgepHass  HAcleICTBEHHOCTh U
U3MEHUYUBOCTh. Jnucenemuxa.

Jomectukauuss u cenekuusa. LIeHTpsl OJOMAlmIHMBAHUS JKUBOTHBIX UM  LIEHTPHI
MIPOUCXOKACHUS KYIbTYPHBIX pacTeHU. MTOIbI CENEKIHNH, UX TE€HETUYECKUE OCHOBBI.
NckyccTBeHHBI 0TOOP. YCKOpEHHWE M TOBBIIIEHUE TOYHOCTH OTOOpAa C IMOMOIIBIO
COBPEMEHHBIX METOJ/IOB T€HETUKH U OMOTeXHOJOruu. ['eTepo3rc 1 ero ucnojib30BaHue B
cenekuuu. PacmmpeHne TEeHEeTHYeCKOTro pa3HooOpasus CENeKIMOHHOTO MaTepHhaa:
TOJUIUION NS, OTJAICHHAS! THOPUIN3aLNs, SKCIIEPUMEHTAIBHBI MyTareHes, KJIeTOYHast
WHKEHepUs, XpOMOCOMHAsl MHKEHEpUs, TeHHas! HHKeHepusi. buo6e30macHOCTb.

Teopus 3Boouuu. [lonyJA{HOHHO — BUI0BOH YPOBEHb

PazButue sBomonnonueix uaeid. Hayunsie B3risiasl K. Jlunnes u JK.b. Jlamapka.
OpomormonHas teopus Y.JlapsuHa. CBUAETENBCTBA SBOIIOLNH )KUBOUM NPUPOBL:
[TaneonTonornueckue, CPaBHUTEIBbHO-aHATOMUYECKHUE, SMOPHOJIOTMYECKHE,
ouoreorpaduueckre, MOJEKYIspHO-TeHeTHdYeckue. Pa3BuTue mnpeacTraBlieHUd O BHIE.
Bun, ero kputepun. [lonmymsimus kak ¢opma CymecTBOBaHHS BHIA M KaK dJIEMEHTapHAs
eauHuIa 3BoaouMH. CHHTETHMYEcKass Teopus HSBOJIOLUMU. MHKpPOIBOIIOIMUS U
MaKpO3BOJIOLHUA. J[BMKYIINE CHUIIBI HBOJIIOIUH, WX BIMSHUE HAa T€HO(POH] MOIMYIISIIHH.
Hpeiidp reHOB W ciyyailHble HEHANpPaBICHHBIE WM3MEHEHHS TeHO(OHIA MOIMYJISALHUH.
VYpaBuenne Xapnau - BaitHOepra. MonekyaspHO-TeHETUUECKHUE MEXaHU3MbI IBOJIOIIUH.
@opMBI  €CTECTBEHHOIO0 OTOOpa: JBWXKYIAs, CTAOWIM3UpYIOWasi, AU3PYNTHUBHAS.
DKoornyeckoe u reorpaduieckoe BunooodpasoBanue. HanpaBiaeHus U myTH 3BOJTIOIHH.
@opMBl  DBOJIIOIMU: JAUBEPreHIUS, KOHBEPreHUMs, Mapauienu3M. MexaHu3Mbl
agantauuu. Kospomtonus. Posib 3BOMIOLIMOHHOM Teopuu B (OPMUPOBAHUM €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA.

MHuoroo0pa3ue opraHu3MOB U MPUCTOCOOIEHHOCTh OPraHU3MOB K cpejie OOUTaHus Kak
pesynapTar 3BomonMHU. [lpuHnmner  knaccudukammu, cucremartrka. OCHOBHEBIE
CUCTEMATHYECKHE TpyNmbl opraHudeckoro wmupa. CoOBpEeMEHHbIE NOIXOIbl K
KjnaccuuKkanuu opraHu3MoB. Pa3zsutue xu3nu Ha 3emiie. MeToabl 1aTUPOBKU COOBITUIN
IPOLUIOTO0, TEOXPOHOJOTUYECKasd IIKajda. [ MIoTe3bl MPOUCXOXKIECHUS KU3HU Ha 3eMIle.
OcHoBHBIE 3Tamnbl 3BoionMu Ouocdepsl 3emnu. KiroueBble cOOBITHS B 3BOJIOLUU
pacTeHUl U KUBOTHBIX. Bolmupanue U008 u e2o npuiuHbi.

CoBpeMEHHbIE TMPEACTABIECHUS O NPOUCXOXKIAEHUM uenoBeka. (CucreMaTudyeckoe
MIOJIOXKEHNE YeJIOBEeKa. ODBONIOLUSA  4YenoBeKa. DakToppl  SBOJIOLMM  YEJIOBEKA.
Pacel 4enoBeka, MX NPOUCXOKICHHUE U EIUHCTBO.

OpFaHH3MbI 1 OKpYyKawoiias cpeaa. IKOoCHCTEeMHbII YPOBE€HL
DKOJIOTHYECKHUE (1)aKTOpBI N 3aKOHOMCPHOCTHU HUX BJIMAHWSA HAa OPraHU3MbI (HpI/IHHI/IH



TOJIEPAHTHOCTH, JUMUTHUpYIOIHE (akTopsl). [Ipucmocobnenns opraHu3MoB K ACHCTBUIO
IKOJIOTHYECKNX (akTopoB. buonmormyeckne puTmbl. B3ammojeiicTBHE SKOIOTHYECKUX
(akTOpOB. DKOJOrMYECKas HUIIIA.

buoreoneno3. Dxocucrema. Kommnonentsl sxocuctembl. Tpodudeckre ypoBHU. THIIBI
numeBbix neneu. IInmesas cers. KpyroBopoT BEmECTB U IMIOTOK DHEPTHH B DKOCUCTEME.
buotnyeckue B3aMMOOTHOILIEHUSI OPraHW3MOB B JKocucreMe. CBONMCTBA HKOCUCTEM.
[IponykTuBHOCTH M OMOMacca 3kocucTeM pa3Hbix TUnoB. Cykneccus. Camoperynsuus
skocucteM. IlociencTBuss BAMSAHUSA — EATEIBHOCTH 4YEJIOBEKA HA  OKOCHUCTEMBI.
Heob6xonuMocTh coxpaHeHMs OuOpa3HOOOpa3us HSKOCHCTEMBL. ATpOLIEHO3bl, UX
OCOOEHHOCTH.
buocdepHsblii ypoBeHb

Yuenne B.U.Bepuaackoro o 6uochepe, Hoocghepe. 3akOHOMEPHOCTH CYIIECTBOBAHUS
onocdeprr. Kommnonentsr Onocdepsr u ux posnb. KpyroBopoTsl BemiecTB B Ouocdepe.
buorennas murpanus atoMoB. OcHosHble Ouombl 3emiu.

Ponp genoBeka B 6uocdepe. AHTponioreHHOe Bo3zeiicTBue Ha Ouochepy I[Ipupomnsie
pecypchl M pallMOHaJIbHOE IPUPOI0N0Ib30BaHue. 3arpsa3HeHue ouocgepsr CoxpaHeHue
MHOIr000pa3us BHJIOB KaK OCHOBA YCTONYMBOCTH ouocdepsl.
Boccmanosumenvras skonozus. [Ipo0GneMbl yCTOWYMBOTO Pa3BUTHSL.

Ilepcnexmugul passumus 6UOI02ULECKUX HAVK, AKMYANbHbIE NPOOIeMbl OUOTO2UU.

IIpuMepHBbIil IepevYeHb JA00PATOPHBIX U MPAKTHYECKUX PadoT (Ha BBIOOP
yUHTEeIs):
1. Vcnonp3oBaHuE pa3aMdHbIX METOAOB IIPU U3YYEHUN OMOJOTUYECKUX OOBEKTOB.
2. TexHuKa MUKPOCKOIIMPOHAHUSI.
3. M3ydyeHue  KIETOK pacTeHHM M  JKMBOTHBIX  IIOJ  MHMKPOCKOIIOM  Ha
TFOTOBBIX MUKpOIIpENapaTax U UX ONMUCAHUE.
4. TlpuroTtoBieHue, paccMaTpUBaHUE U OITMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUM.
5. CpaBHeHUE CTPOEHUS KIETOK pacTEHUH, JKUBOTHBIX, TPUOOB U OaKTEepuil.
6. M3ydeHue qBUKEHUS HUTOIIA3MBI.
7. M3yuyeHue miaa3MoJin3a U AeTUIa3MOoIN3a B KIETKaxX KOXKUIbI JIyKa.
8. M3yuenune GpepMEHTATUBHOTO PACHICTIIICHHS TMEPOKCH/IA BOIOPOIa B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX.
9. ObnapyxeHue OEJNKOB, YIJIEBOOB, JUMUA0B C MOMOIIBI0 KAU€CTBEHHBIX PEaKIIUM.
10. Beimenenue JIHK.
11. 3yueHue KaTalUTUYECKON AKTUBHOCTH (PEPMEHTOB (HAa IpHUMEpE amuiia3bl WIH
KaTasasbl).
12.Habnronenne MMTO3a B  KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOIIpernapaTax.
13. 3yueHnne XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.
14. 3yuenue craauii Meiio3a Ha TOTOBBIX MUKpOMpEnaparax.
15. N3yueHune cTpoeHus MONOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax.
16. Penienne anemMeHTapHbIX 3a/1a4 10 MOJIEKYJIIPHOU OMOJIOTHH.



17. BeiABneHHME  NOPU3HAKOB  CXOACTBA  3apOABIIIEH  4YeJIOBeKa W JAPYIruX
MO3BOHOYHBIX KMBOTHBIX KaK JJOKa3aTeIbCTBO X POJICTBA.

18. CocTaBieHue 3J1eMEHTApHBIX CXEM CKPELIUBaHMSL.

19. Pemienue reHeTHYECKNUX 3a1a4.

20. 3yyeHne pe3yapTaTOB MOHOTHOPHUIHOTO ¥ JUTHOPHIHOTO CKPEIIMBAHUS Y
JPO30(UIIBI.

21. CocraBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. WUzydeHue U3MEHYHMBOCTH, HOCTPOEHHE BapHALIMOHHOTO psna u
BapPUALIMOHHOW KPUBOM.

23. Omnucanue penoTumna.

24. CpaBHeHUE BUI0B 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO.

25. Onucanue NpucrnocoOIEeHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepa.

26. BniaBieHue pHUCrIocoOIeHUI OpraHu3MOB K BIIMSHUIO PA3JIMYHBIX
IKOJIOTUYECKUX (PAKTOPOB.

27. CpaBHEHHE aHATOMUYECKOTO CTPOEHUS PACTEHUI Pa3HBIX MECT OOUTAHUS.

28. Metozas! u3MepeHus (HakTopoB cpeabl OOUTAHHUS.

29. N3ydeHune 3KOJOTMYECKUX alalTalluii yeJoBeKa.

30. CocraBieHue NUIIEBBIX LENE.

31. V3y4yeHue u onucaHue 5KOCUCTEM CBOEH MECTHOCTH.

32. MogaenupoBaHHU€e CTPYKTYp U HMPOLECCOB, IPOUCXOASIINX B IKOCUCTEMAX.

33. OueHKa aHTPONOTr€HHbIX U3MEHEHHUH B IPUPO/IE.

TemaTHuyeckoe NJIAHUPOBAHHE
10 xmacc (3 u/menemnto -105 4, u3 HUX 14 - pe3epn)

KonunuectBo

No HaszBanue pasnena 4acoB
1 | BBenenue. buonorus kak KOMIUIEKC HayK O KHUBOM mpupoje 10
2 | CtpykTypHBI€ U PYHKIIMOHATBHBIE OCHOBBI )KU3HU. MOJIEKYIIpHBIi 28

YPOBEHb

3 | KieTouHblii ypOBEHb 38

4 | Opranu3M. OpraHu3MeHHbII YPOBEHb 28+ 14

pe3epB




TemaTu4eckoe IIAHUPOBAHHE

11 xmacc (3 u/menemto - 105 4, u3 HUX 249 - pe3epB)

Konunuectso
Ne Hasanwue pasnena 4acoB
1 | Teopus sBomonnu. [IonmynsuoHHO — BUIOBOU YPOBEHB 25
2 | Opranu3Mbl U OKpY’Karolas cpeaa. IKOCUCTEMHBIN YpOBEHb 48
3 | buocdepHslii ypoBeHb 30




