buonorus (6a30BbIit ypoBEHB)

"buonorus" (0a30BBI YypOBEHb) - TpPeOOBAaHUS K IMPEIMETHBIM pPE3ylbTaTaM OCBOCHHS
0a30BOT0 Kypca OMOJIOTUH JTOJKHBI OTPaXkaTh:

1) chopmupoBaHHOCTH TNPEACTABICHUI O pPONM U MecTe OHOJIOTUM B COBPEMEHHOM
HAyYyHOW KapTUHE MHUpA; [OHUMaHUE pOJM OWOJNIOTHUM B (QOPMHUPOBAHUU Kpyrosopa u
(GyHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS IPAKTUUYECKUX 3a/1a4;

2) BiaJcHHE OCHOBOIIOJIATAIOIIMMH MTOHSATUSMH H MPEICTABICHUSIMH O KUBOH MPHPOJIE, €€
YPOBHEBOM ~ OpraHu3alid W  JBOJIOLMHU; YBEPEHHOE  II0JIb30BaHHE  OHOJOTHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BiageHWE OCHOBHBIMHM METOAAMU HAyYHOTO TMO3HAHMSA, WCIHOIB3YyEeMBbIMH MPU
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB W OKOCHCTEM: ONHCAaHUE, H3MEpEeHHe,
MpOBeJICHNE HAOIIOACHUI; BBISIBJICHHE U OLICHKA aHTPOIIOT€HHBIX U3MEHEHUH B MPUPO/IE;

4) chopMUPOBAHHOCTh YMEHHUI OOBSICHATH PE3yAbTaThl OUOJIOTMYECKUX AKCIEPUMEHTOB,
pemaTh dIeMeHTapHbIe ONOIOTHYECKUE 33/1a4H;

5) chopmupoBaHHOCTE COOCTBEHHOH ITO3WIIMM 110 OTHOIICHHUIO K OHOJIOTHYECKOU
uH(pOpMaIIH, TOTYy4aeMOU U3 Pa3HbIX UCTOUYHUKOB, K TTI00aIbHBIM SKOJOTHYECKUM MpodieMam
U TYTSAM UX PEIICHUS.

BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCSH:

—  packpbeIBaTh Ha TPUMEpax pPojb OWONOTHMH B (POPMHPOBAHUU COBPEMEHHOW HAyYHOM
KapTUHBI MUPA U B MPAKTUYECKOM IEATEIbHOCTH JTIOJICH;

— TIOHUMAaTh M OIMKCHIBAaTh B3aMMOCBS3b MEXKAYy E€CTECTBEHHBIMHU HayKaMU: OWOIIOTHEH,
bu3nuKoN, XUMHEH; yCTaHABITUBATh B3aUMOCBSI3b MPUPOIHBIX SIBICHUN;

— TOHMMATh  CMBICJ, pa3nyaTh H  OMNHCHIBATH  CHUCTEMHYIO  CBSI3b  MEXKIY
OCHOBOIIOJIATAIOIIMMHU OWOJIOTUYECKUMU TOHSATUSIMU: KJIETKAa, OpPraHU3M, BHUJ, JKOCHCTEMA,
o6uocdepa;

—  HUCIONIb30BaTh OCHOBHBIE METOAbl HAYYHOTO TO3HAHHSA B YYEOHBIX OHOIOTHYECKUX
MCCJIETOBAHMSIX, TPOBOAUTH SKCIIEPUMEHTHI IO U3YUYEHUIO OMOJOTHYECKIX OOBEKTOB U SBICHUH,
OOBSICHATH PE3yJIbTATHI IKCIIEPUMEHTOB, aHATU3UPOBATh UX, POPMYIUPOBATH BHIBOJIHI,

—  (opMynHpoBaTh TUMIOTE3bl HA OCHOBAHUU TPEIJIOKEHHOM OMOJIOTHYECKON MH(pOpMAIIUN
U TIpe/JiaraTh BapuaHThl IPOBEPKU TUIIOTES;

—  CpaBHHMBaTh OMOJIOTUYECKHE OOBEKTHI MEXIY COOOW MO 3aJaHHBIM KPUTEPHUSM, JIeIaTh
BBIBOJIBI M YMO3AKIIFOUCHUSI HA OCHOBE CPaBHEHUS,

— 00OOCHOBBIBaTh €IWHCTBO JKMBOW W HEKHBOW MPHUPOJBI, POJACTBO >KHUBBIX OPTraHU3MOB,

B3aUMOCBA3U OPraHnu3MOB U 0pr>1<a}01ue171 Cpcabl Ha OCHOBC OMOJIOTHYECKUX Teopnﬁ;



— TPUBOIUTH NPUMEPHI BELIECTB OCHOBHBIX T'PYII OPraHUYECKUX COCAMHEHWH KIIETKU
(OenKoB, KUPOB, YIIIEBOOB, HYKJICHHOBBIX KHCIIOT);

—  paclo3HaBaTh KJIETKU (IPOKAPUOT U IYKAPUOT, PACTEHUHN U )KMUBOTHBIX) 110 ONUCAHUIO, HA
CXEMaTHUYECKUX H300paKEHMSX; YCTAHABIMBATH CBSI3b CTPOEHUS U (QYHKUHUHA KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ue KIETOK;

—  pacrio3HaBaTh MOMYJISLUI0 U OMOJIOrMYECKUI BUJ| 10 OCHOBHBIM ITPU3HAKAM;

—  ONHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUH M KUBOTHBIX MO MOP(HOIOTHIECKOMY
KPUTEPHIO;

—  OOBSACHATH MHOT000Opa3yue OpraHu3MOB, IPUMEHSIS SBOJIIOLIMOHHYIO TEOPHIO;

—  KJIacCU(pHUIMPOBATH OMOJIOTMYECKHE OOBEKTH Ha OCHOBAHMHM OJHOTO WM HECKOJBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUITBI MUTAHUS, CIIOCOOBI ABIXaHUS U Pa3MHOXKEHUS, 0OCOOCHHOCTH
pa3BUTHSA);

—  OOBSCHATH NPUYMHBI HACIIEICTBEHHBIX 3a00JI€BaHUM;

—  BBIABJISATH U3MEHYMBOCTb Y OPraHU3MOB; OOBSACHATH IPOSBIECHUE BUIOB U3MEHUYHUBOCTH,
UCIIOJIB3YSI 3aKOHOMEPHOCTH M3MEHYUBOCTH; CpaBHMBATh HaCJICJICTBEHHYIO u
HEHACJIEICTBEHHYIO U3MEHYUBOCTD;

— BBIBIATH  Mopdosoruyeckue,  (HU3MOJIOTMYECKHE,  IOBEJEHYECKHE  aJlalTaluu
OpPraHU3MOB K CpeJie OOMTaHUS U JEHUCTBUIO SKOJIOTHYECKUX (DAaKTOPOB;

—  COCTaBJIAITh CXEMBbI IEPEHOCA BELIECTB U SHEPTUU B IKOCUCTEME (LI€TIH TUTaHUS);

— TPUBOIUTH JIOKa3aTeIbCTBA HEOOXOAMMOCTH COXpaHEeHus OuopazHooOpaszus s
YCTOMYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOLIEN CPEbl;

—  OIICHMBaTh JIOCTOBEPHOCTb OHOJIOTMYECKOM HH(OpMAINK, TMOIYYEHHOM H3 Ppa3HbIX
HMCTOYHUKOB, BBIJIEISATh HEOOXOAMMYH0 HWHGOpPMAIUIO JUIsl HCIIOJIB30BAaHHUA €€ B yueOHOU
JEATENIBHOCTH U PEILICHUH NPAKTUYECKUX 3a/1a4;

—  TpPEeACTaBIATh OHOJOTMYECKYI0 HMH(OpManuio B BHIE TEKCTa, TaOnMubl, rpaduka,
JarpamMMbl U J1eJ1aTh BBIBOJIbI HA OCHOBAHUU MPECTABIEHHBIX JaHHBIX;

—  OIICHMBaTh pPOJb JOCTH)KEHUN TE€HETHKH, CEJEKLNH, OMOTEXHOJOTMU B MPAKTUUYECKOU
NesITeIbHOCTH YeJIOBeKa U B COOCTBEHHOMN KU3HH;

— OOBSACHATH HEraTUBHOE BIMSHUE BEIIECTB (QJIKOTOJis, HUKOTWHA, HAPKOTUYECKHUX
BEIIECTB) Ha 3apO/IbIILIEBOE PA3BUTHE YEIIOBEKA;

—  OOBSACHATH NOCIEACTBUS BIUSIHUS MyTareHOB;

- OOBSICHATH BO3MOKHBIE NMPpHUYHHBI HACJICACTBCHHBIX 3a00JIeBaHUN.

BbinyckHuk Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUUThCSH:



— Oasamb HAyyHOe OOvACHeHUe Ouoro2uYyecKuUM Gakmam, npoyeccam, AGIEHUIM,
3aKOHOMEPHOCMAM, UCHOAb3YA OuoL0UdecKue meopuu (K1emouHyro, 360110YUOHHYIO), VieHue O
buocghepe, 3aKkOHbBL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTU USMEHYUBOCIU,

—  Xapakxmepuzo8amsv COBPEMEHHble HANPAGIeHUs 8 pa3eumuu OU0I02UU; ONUCHIBAMb UX
B03MOJHCHOE UCHONb308AHUE 8 NPAKMUYECKOL 0esimelbHOCMIUL,

—  CpasHuBamuv cnocodwvl OeieHus KiemKy (Mumo3 u metios);

—  pewamdv 3a0a4u Ha nocmpoenue gpacmenma eémopou yenu /JHK no npeonoscennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /{HK;

—  pewiamsv 3a0ayu HA OnpeoeneHue KOIUYeCmEd XPOMOCOM 8 COMAMUYECKUX U NOJLOBbIX
KIemKax, a makdce 6 KIemKax neped HA4anioMm OeleHus (Meuo3a uiu Mumosda) u no e2o
OKOHYAHUU (OJ151 MHO2OKIIEMOYHbBIX OP2AHUSMOB),

—  pewiamsv 2eHemuyecKkue 3a0ayu Ha MOHO2UOPUOHOe CKpewjusaHue, COCMAasiams cXembl
MOHO2UOPUOHO20 — CKPeWUBAHUS, NPUMEHSSL 3AKOHbl — HACAIeOCMBEHHOCMU U UCNHOJIb3YS
OUoNI02UYEeCKYI0 MEPMUHONOUIO U CUMBOTIUKY,

—  ycmauaenueams mun HAC1e008aAHUsl U XAPAKmMep NpOsAGLeHUsl NPUHAKA NO 3A0aAHHOU
cxeme poOOCNlOBHOLL, NPUMEHSISL 3AKOHbI HACe0CMEEHHOCHU

—  OyeHusamv  pe3yIbmamsl  83aUMOOEUCMBUs.  UYelogeKka U  OKpydcaioweu  cpeovl,
NPOCHO3UPOBAMb BO3MONCHbIE NOCIEOCMBUL 0esAMeNbHOCIU 4eN08eKa Ol CYyuecnmeo8anus
OMOENbHBIX ODUONIOSUHECKUX 0OBEKMO8 U YelblX NPUPOOHBIX CO0OUeCma.

Buosorus (yriy0/eHHbIi YPOBEHBD)

"Buosaorus" (yriay0/JeHHbIii ypoBeHb) - TpeOOBaHHMS K INPEIMETHBIM pe3ylbTaTam
OCBOCHHS YTIIYOJEHHOTO Kypca OWOJIOTMH JIOJDKHBI BKIIIOYATh TPEOOBAaHUS K pe3yibTaTaMm
OCBOCHHS 0a30BOTO Kypca U JIOTIOJTHUTEIEHO OTPaXKaTh:

1) copmupoBaHHOCTH CHCTEMBI 3HAHUN 00 OOMIMX OMOJOTHYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX;

2) copMUPOBAHHOCTH YMEHUHN HCCIIEAO0BATh M aHAIM3UPOBATH OMOJIOTUUECKHE OOBEKTHI U
CUCTEMBI, O0OBSACHATH 3aKOHOMEPHOCTH OMOJIOTHYECKUX TPOIECCOB U SBJICHUH; MPOTHO3UPOBATH
MOCIIEACTBHSI 3HAUUMBIX OMOJOTHYECKHUX UCCIIEIOBAHMIA;

3) BiazeHHue YMEHUSMHU BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUN 00 OCHOBOIOJIATAOIINX
OMOJIOTHYECKMX 3aKOHOMEPHOCTSX M 3aKOHAaX, O TIPOUCXOXKICHHA W CYIIHOCTH JKWU3HH,
rJ100aNbHBIX M3MEHEHUSX B ouocdepe; IIPOBEPSTH BBIJIBUHYTBIE THUIIOTE3bI
AKCIIEPUMEHTAIBLHBIMU CPEACTBAMH, (POPMYITHPYS IIeNb UCCIICIOBAHMS,

4) BnajieHHe METOJIaMU CaMOCTOSITETbHOW MOCTAHOBKH OMOJIIOTHYECKUX SKCIIEPHUMEHTOB,

OIMMCaHUs, aHaJIn3a U OUCHKHU JOCTOBCPHOCTHU IMOJTYYCHHOI'O pE3yjibTaTa,



5) chopMHUPOBAHHOCTH YOSKICHHOCTH B HEOOXOIUMOCTH COOJIFOCHHS STUYECKUX HOPM U
HKOJIOTHYECKUX TPeOOBAaHUH MPH MPOBEACHUN OMOIOTHYECKUX UCCIICTOBAHUM.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

—  OLEHHMBAThb POJb OMOJOTMYECKHX OTKPBITHI M COBPEMEHHBIX HCCIEIOBAHUN B PAa3BUTUHU
HayKU U B IPAKTUYECKON JIEATEIbHOCTH JIFOCH;

—  OIICHMBaTh POJb OHOJOTHMH B (POPMUPOBAHUU COBPEMEHHON HAy4yHOH KapTHHBI MHpA,
IIPOrHO3UPOBATh MEPCIEKTUBbI pa3BUTHS OMOJIOTUY;

—  YCTaHaBIHMBAaTh M XapaKTEpU30BaTh CBSI3b OCHOBOIMOJIATAIOIINX OMOJIOTUYECKUX MOHATUI
(kyeTka, OpraHusM, BUJ, SKOCHCTeMa, Ouocdepa) ¢ OCHOBOMOJIATAIOUIUMHU MOHATUSAMU JIPYTHX
€CTECTBEHHBIX HaYK;

— 00OCHOBBIBaTh CHCTEMY B3IJISJIOB HA JKHUBYIO TNPHPONY M MECTO B HEH deIOBeKa,
IPUMEHSISI OMOJIOTMUECKHUE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh IPAHULIBI X
MIPUMEHUMOCTH;

— TPOBOAHUTH Y4eOHO-HCCIEAOBATENbCKYIO JAESITENbHOCTh 1O OWOJIOTUU: BBIIBUTATH
TUIIOTE3bl, IIAaHUPOBATh pabOTy, OTOMpPATh U MPEoOPa3oBBIBATE HEOOXOIUMYIO MH(DOPMAIIHIO,
IIPOBOJIUTH JKCIEPUMEHTBI, WHTEPIPETHPOBATH PE3YJbTAThI, JAEJIATh BBIBOJBI HAa OCHOBE
MOJIyYEHHBIX PE3YJIbTATOB;

—  BBISBJIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEW OpraHU3aINU
KU3HH;

—  yCTaHaBJIMBAaTh CBSA3b CTPOEHUS U (PYHKUMN OCHOBHBIX OMOJIOTMYECKUX MaKpOMOJIEKYI,
UX pOJIb B IIpoIieccax KJIETOYHOro MeTaboIu3Ma;

— pewmaTh 3aJadd Ha ompexaeneHue nociaenosarenbHocTd Hykiaeotunaos JIHK u mPHK
(MPHK), antukononoB TPHK, nocnenoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oenka, IpUMeHss
3HAHUS O PEAKIUAX MAaTPUYHOTO CUHTE3d, FTEHETUYECKOM KOJE, IPUHIIAIE KOMIUIEMEHTAPHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHMSX, KOTOpbIE MPOU30MAYT B IIpolLeccax MaTpUYHOTO
CHUHTE3a B Cllydae U3MEHEHUs nocienoBarenbHocTy Hykieotn1os JJHK;

— cpaBHHMBaTh (a3l JeNeHUs KIETKW; peliaTh 3a/adydl Ha OINpeAelieHue U CpaBHEHHE
KOJIMYeCcTBa reHernyeckoro marepuana (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpraHM3MOB B pa3HbIX (pazax KJIETOYHOTO LUKJIIA;

—  BBISIBJISTH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS KIETOK OpPraHM3MOB PAa3HBIX ILApCTB
JKUBOM TIPUPOJBI, YCTaHABIMBATH B3aUMOCBS3b CTPOEHUS M (DYHKIMU dYacTeil U OpPraHouIOB
KJIETKH;

— 00OCHOBBIBAaTh B3aWMOCBSI3b IJIACTHUECKOIO M SHEPreTUYecKoro oOMEHOB; CpaBHHUBAThH
IPOIECCHl MJIACTUYECKOTO M IHEPreTHUECKOro OOMEHOB, NMPOUCXOASIIMX B KIETKaX >XUBBIX

OpTaHHU3MOB;



—  ONpEAeNATh KOJMYECTBO XPOMOCOM B KJIETKAaX PACTEHHH OCHOBHBIX OT/CIIOB Ha pPa3HBIX
dTalax KU3HEHHOIO IUKJIIA;

—  pemiaTh TCHETUYECKUE 33]]a4i Ha TUTHOPHIHOE CKPEIIUBAHUE, CIICTICHHOE (B TOM YHCIIe
CIICTIJICHHOE C II0JIOM) HAacJIeIOBaHHWE, aHAJIU3HPYIOUIEe CKpEIIMBaHUE, NPUMEHSS 3aKOHBI
HACJICJICTBEHHOCTH M 3aKOHOMEPHOCTH CIICTNICHHOTO HACJICI0BAHMS;

—  pacKpbIBaTh MIPUYUHBI HACJIEICTBEHHBIX 3a00JIeBaHUH, apryMeHTHUPOBATh
HEOOXOIMMOCTh Mep MPEAYIPEIKACHHS TAKUX 3a00JICBAHUMN;

—  CpaBHHBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTaHU3MOB;

—  XapaKTepH30BaTh OCHOBHBIE ATAlbl OHTOTEHE3a OPTaHU3MOB;

—  BBISBJIATH NMPUYHUHBI U CYIICCTBEHHBIC MPHU3HAKH MOJIU(DUKAIMOHHOW W MYTAIlHOHHOM
W3MEHUYUBOCTH; 00OOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBaTh 3HAYCHHE DPA3HBIX METOJIOB CEJICKIMM B CO3JaHUHW COPTOB PaCTCHUH,
MOPOJT )KUBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTh MNPHYMHBI HM3MCHSICEMOCTH U  MHOr00Opaswsi BHJOB, TPHUMCHSS
CHHTETUYECKYIO TEOPUIO IBOJIIOIUH;

—  XapaKTepu30BaTh TMOMYIALUIO KaK €AMHUIY SBOJIONUHU, BHJA KAaK CHCTEMaTHYECKYIO
KaTeropyuio U KakK pe3yabTaT dBOIIOIUY;

—  YCTaHaBIIMBAaTh CBS3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

—  COCTaBJIAITb CXEMbI TEPEHOCA BEIIECTB M DHEPrUUM B DKOCHCTEME (CEeTH MHUTaHUs),
MIPOTHO3UPOBATH UX U3MEHCHHUSI B 3aBUCUMOCTH OT U3MEHEHHS (DaKTOPOB CPE/IbI;

—  apryMeHTHPOBaTh COOCTBEHHYIO MO3HUIIUIO MO OTHOIIEHUIO K 9KOJIOTHYECKUM MpodIemMam
Y TOBEJICHUIO B IPUPOJIHON CPELIE;

— 00OCHOBBIBaTHh HEOOXOJUMOCTh YCTOMYMBOTO PAa3BUTHUS KaK YCJIOBHS COXpPaHEHUS
o6uocdepsr;

— OIICHMBAaTh MPAKTHUYECKOE U DJTUYECKOE 3HAYEHHE COBPEMEHHBIX HCCIEI0BaHUN B
OMOJIOTHH, METUIIUHE, SKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

—  BBISIBJISITH B TEKCTE OMOJIOTMYECKOTO COJEpX aHUA MPOOJIeMy W apryMEHTHPOBAHHO €€
OOBSCHATH;

—  TPelCTaBIATh OMOJOTHYECKYI0 HH(POPMAIIMIO B BUIE TEKCTa, TAOJHUIIbI, CXEMBI, rpaduka,
JUarpaMMbl M JIelaTh BBIBOJBI HAa OCHOBAHWH IPEICTABICHHBIX JIaHHBIX, MPeoOpa3oOBBIBATH

rpaduk, TabIHILy, AMATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE IOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

- opcaHu306sbl6AMb U npoeo@umb quueudyaﬂbHyro I/lCCJZéOO@ClmeJZbCKyIO oesimenbHOCmb No

buonoeuu (wiu  pazpabameiéamsv  UHOUBUOYANbHLIL  NPOEKM):  8bIOGUSAMb  2UNOME3b,



nianuposams  pabomy, omoupamev U NpeodPaz0evleamv  HeoOX0OUMYo  UHopmayuo,
nPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPOSAms pe3yibmamyl, 0elamb 6ble00bl HA OCHOBE
NOJYYEHHBIX Pe3YIbMmamos, npedCmagiams RPOOYKm C80UX UCCIe008AHULL,

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHBIX UCCIEO08AHULL C YUEMOM IMUUECKUX HOPM
U 9KOI02UYECKUX MPeOOBaAHUlL;

—  8bloensamb CywecmeeHmbie 0COOEHHOCU HCUSHEHHBIX YUKI08 npedcmasumenell pasHulx
0moeno8 pacmeHuli U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  AHAIU3UPOBAMb U UCNONL308AMb 6 DEUleHUU YYeOHbIX U UCCIe008aMENbCKUX 3a0ay
UHGOPMaAYUIO 0 COBPEMEHHBIX UCCIEO08AHUSX 8 OUONI02UU, MEOUYUHE U IKOJIOSUU;

—  apaymenmuposamo HeoOxX00UMocms cunmesa ecmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

—  MOOenuposamv UMEHeHUue KOCUCTIEM N0 GIUAHUEM PA3TUYHBIX SPYRN (akmopos
OKpydIcaioujetl cpeov;

—  BuIAGIAMb 8  Hpoyecce  UCCAEO008AMENbCKOU  OeAMeNbHOCMU — NOCLe0CmEUs
AHMPONO2EHHO20 B030€UCBUsL HA IKOCUCNEMbl C80€20 pecUOHd, npediazams Cnocoowvl
CHUDICEHUSL AHMPONO2EHHO20 B030€UCMBUS HA IKOCUCTEMDbL,

—  UCNONb306aMb  NPUOOPEmeHHble KOMNEMeHYUuu 6 NPAKMUYECKOU OesmeibHOCmU U
NOBCEOHEBHOU JCU3HU Ol  NPUOOpemeHUs Onvlma OesmelbHOCMU, Npeouecmsyoujel
npopeccuonanbHoll, 8 0CHO8e KOMOPOU Jedcum OUoI02ust Kaxk y4eOHbvlll npeomen.

— B cucremMe ecrecTBEHHO-HAy4yHOrO OOpa3oBaHHs OWOJIOTHS KaK Y4YeOHBIH NpeaMer
3aHMMAaeT BaXHOE MeCTO B (OPMUPOBAHWHU: HAYYHOW KApTUHBI MHpPA; (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOW JUIsl TIOBCETHEBHOM >KM3HH; HABBIKOB 3JJ0POBOTO M 0€30MacHOTO
JUTS 9eJIOBEKa M OKPYXKarollei cpeibl o0pas3a jKU3HU; IKOJOTHUECKOTO CO3HAHUS; IIEHHOCTHOTO
OTHONIEHHUS] K >KMBOM TPHUPOJIE U UEIOBEKY; COOCTBEHHOW TMO3UIMK [0 OTHONICHHIO K
Ouonoruvyeckod HH(pOpMaNUM, MOTy4aeMON U3 pa3HBIX HCTOYHHKOB. l3yuenue Oumonmoruu
co3maer ycIoBUS g (opMHpOBaHHUS y OOYYAOIIUXCS HWHTEIUICKTYalTbHBIX, TPAKIAHCKUX,
KOMMYHHKAITHOHHBIX U MH(POPMAITUOHHBIX KOMITCTCHITHH.

— OcBoenne mporpamMmbel 1o OuONOTMH OOECIeUYMBAET OBJIAJEHUE OCHOBAMHU Y4eOHO-
HCCJIEIOBATENLCKOM IeATEebHOCTH, HAYYHBIMH METOJIaMU PELICHUS PA3TUYHBIX TEOPETHUYECKHUX
Y TIPAaKTHYECKUX 3a7ad.

— HW3ydenme Oumosormu Ha 0a30BOM ypOBHE OpPHUEHTHPOBAHO Ha 0OECIeUCHHE
0011eo0pa3oBaTenbHOM M OOIIEKYITYPHOU MOJATOTOBKY BBITYCKHUKOB. V3ydeHne Ouonoruu Ha
yrayOJIeHHOM YPOBHE OPUEHTUPOBAHO Ha: MOJATOTOBKY K MOCIEAYIONIEMY MPodecCHOHATBHOMY
00pa3oBaHMIO; pPa3BUTHE WHAUBUAYAIBHBIX CIOCOOHOCTEW OOydJaronmuxcsi ImyTem OoJiee

IyOOKOTO, YeM TMpeaycMaTpUBAeTCs 0a30BBIM YPOBHEM, OBJIAJICHHS OCHOBAMHU OHOJIOTHH H



METOAAMU W3Yy4YEeHUs oOpraHuueckoro mupa. M3yuenue Ouonorun Ha yriyOJI€eHHOM YpPOBHE
oOecrieynBaeT: MPUMEHEHUE TIIOJYYCHHBIX 3HAHUM Ui pEIIeHUs MPAaKTHUYECKHX M y4eOHO-
UCCIIEIOBATEIbCKUX  3aJad B  M3MEHEHHOW,  HECTaHJapTHOM  CHUTyallud, yMEHHUE
cUCTeMaTH3MpoBaTb M 0000WaTh  IOJyYEHHbIE  3HAHUSA;  OBJIQJCHUE  OCHOBAMHU
UCCIICIOBATEIbCKOW  JIEATENIbHOCTH ~ OMOJIOIMYECKON  HANpaBICHHOCTH U IPaMOTHOIO
oopMIICHHS TOJIYYEHHBIX PE3yJbTAaTOB; Pa3BUTHE CIIOCOOHOCTH MOJEIMPOBATH HEKOTOpHIE
00BEKTHI U TPOIIECCHI, MPOUCXOIAIINE B XKUBOU Mpupoje. M3yduenue npeamera Ha yriyOIeHHOM
YPOBHE I103BOJIIET (POPMHUPOBATH y OOYHAIOLIMXCA YMEHUE aHAJIU3UPOBaTh, IPOrHO3UPOBATH U
OLIEHUBATh C MO3ULUH 3KOJIOTMYECKON O€30MacHOCTH IMOCIEACTBUS JIEATEILHOCTH YellOBeKa B
IKOCUCTEMAX.

— Ha 06a3oBoM u yrayOiieHHOM YpOBHSX H3ydeHHe npeamera «buosjorus» B dYactu
(dopmHpoBaHUs Yy 00yUYaOLIMXCSl HAYYHOI'O MUPOBO33PEHMSI, OCBOCHUS OOILIEHAYYHBIX METO/IOB,
OCBOEHUS NMPAKTUYECKOr0 IPUMEHEHHS HAyYHBIX 3HAHUN OCHOBAHO HA MEXXIIPEAMETHBIX CBA3SIX
C TpeMeTaMu 00J1acTel eCTECTBEHHBIX, MATEMATUIECKUX M TYMaHUTAPHBIX HaYK.

— IIporpamma yuebHoro mnpenmera «buosiorus» cocraBieHa Ha OCHOBE MOJYJIbHOTO
IPUHIUIA TOCTPOEHUsT y4eOHOro Marepuana, He OIpelelsieT KOJIMYecTBa YacoB Ha U3y4YeHHE
y4eOHOro npeiMeTa U He OrpaHUYMBAET BO3MOXHOCTH €r0 U3y4eHHs B TOM WJIM MHOM KJlacce.

— Ilpennaraemass mporpaMMa yuuTBHIBA€T BO3MOXKHOCTbH IOJIyYE€HUS 3HAHUUW B TOM UHUCIIE
yepe3 IMPaKTHUUECKYIO JeATeNbHOCTh. B mporpamMme cOAEpKUTCS NPUMEPHBIM IEepedYeHb
1a00paTOPHBIX U MpakTUueckux padot. [Ipu cocraBnenuun pabouelt mporpaMMbl YUUTENb BIIpaBe
BbIOpaTh M3 MepedHs paboThl, KOTOpbIE CUYMTAeT Haubojee IenecooOpasHbIMH C Y4EeTOM

H€06XOI[I/IMOCTI/I JOCTMIKCHUS NPEAMETHBIX PE3YJIbTATOB.

— ba3zoBblll ypoBeHb

— 10 kmacc

— bwuosiorus kak KOMIIIEKC HAyK O dKHUBOW NPUPOJIE

— buonorus kak KOMIUJIEKCHas HayKa, METOAbl HAYYHOTO IO3HAHMSA, HCIOJIb3YEMbIE B
ouonoruu. Cospemennvie Hanpagnenus 6 oOuonocuu. Ponb Ouonorun B (GopMupOBaHUM
COBPEMEHHOM HayYHOH KapTUHBI MHpA, IPAKTUYECKOE 3HaUeHUE OMOJIOTMUECKUX 3HAHUM.

— buonormueckue cUCTEMBI Kak MpeMET H3yYeHUsT OMOJIOTHH.

—  CrpykTypHbIe 1 (YHKIIMOHAIBLHBIE OCHOBHI JKU3HU

— MonekynsapHbsle OCHOBBI JKM3HU. Heopranuueckue BellecTBa, HX 3HAYCHHE.
Opranuueckue BemiecTBa (YriaeBOJbl, JUIUAbI, OENIKU, HYKIeHHOBbIE KHCIOThI, AT®D) u ux
3HaueHue. buonomumepsl. /[pyeue opeanuueckue eewjecmea kiemku. Hamomexwonozcuu 6

ouonozuu.



— Hwuromorusa, Meroas! HTUTOJIOTHU. POJb KIIETOYHOW TEOPUH B CTAHOBIECHUHM COBPEMEHHOU
€CTECTBEHHO-HAYyYHOI KapTHHbI Mupa. Knetku npokapuoT u 3ykapuoT. OCHOBHBIE 4YacTH U
OpraHOM[IbI KJIETKH, X (DYHKIIUH.

—  Bupycsl — HexiieTouHas Gopma KU3HH, Mepbl IPOPHUIAKTUKH BUPYCHBIX 3a00JI€BaHU.

— KusnenesarenbHocTh KieTkH. Ilmactuueckuit oOMmeH. DOTOCHHTE3, XEMOCHHTE3.
buocunTes Oenka. OHepreTtmueckuii oOMeH. XpaHeHue, Iepejada M peanu3anus
HacJIe/ICTBEHHON MHpopManuu B kietke. I'enetnueckuit koa. I'en, renom. [ enomuxa. Bausnue
HAPKO2EHHBIX BeUjecme Ha NPoYeccol 8 Kiemke.

—  Kuerounsnii mukin: uarepdasza u aeneHue. Muto3 u Menos, ux 3HaueHue. CoMaTudeckue
Y TI0JIOBBIE KJIETKH.

—  Opranusm

—  OprasHusm — eJluHOE 1IeJIoe.

—  JKusnenesarenbHOCTh Opranusma. Perynsuus ¢gyHKuuil opraHusma, roMeocTas.

— Pa3smuoxenue opranu3zMoB (0ecrosnoe u 1noiaoBoe). Cnocobvi pazmMHoMCeHUs y pacmeHull
u orcusomuuix. VHOUBUAYyanbHOE pa3BUTHE opraHu3Ma (oHroreHes). llpuumHbl HapymieHuit
pa3BuTHs. PenponykTHBHOE 3740pOBbE UENOBEKA; MOCIEACTBUS BIMSAHUS AJKOIOJsl, HUKOTHHA,
HapKOTHUYECKUX BEIECTB Ha 3MOpPUOHAJIBHOE pa3BUTHE YelloBeKa. JKusHenHvle YUKIbl PA3HbIX
2PYnN OP2aHU3MO8.

— T'eneruka, meronpl reHeTUKU. ['eHeTMyeckass TEPMUHOJIOTHUS U CHMBOJIMKA. 3aKOHBI
HacneacTBeHHOCTH . Menzens. XpoMocoMHas Teopus HacieacTBeHHocTH. Onpesenenne noa.
CuenueHHoe ¢ M0JI0M HaclIe[JOBaHHUE.

— T'eneruka uenoBeka. HacnenctBenHble 3a00sieBaHUS YE€NOBEKA U UX MPEAYHNPEKICHHE.
OTHYecKue acreKkTsl B 00JaCTU MEJUIIMHCKON T€HETUKH.

— T'enotun n cpena. HenacnencrBeHHass n3aMeHUnMBOCTh. HaciiecTBEHHasi N3MEHUNBOCTD.
MyTaressl, UX BIUSHUE HA 310POBbE YEJIOBEKA.

— Jlomectukauus u cenekuus. Metoasl cenekiuu. buoTexHonorus, ee HampaBiIeHHUS U
NEepCIEeKTUBBI pa3BUTUs. buobesonacnocme.

— 11 knacc

—  Teopus sBomOLUU

— Pa3BuTHe 3BONIOIMOHHBIX HAEH, 3BOMONMOHHAS Teopus Y. JlapBuHa. CuHTeTHMUecKas
Teopusi HBoJoUMU. CBUIETENHCTBA JBOJIOUMU KUBOW HpHUpPOAbl. MUKpPOIBOMIONUS H
MakpoldBomtonus. Bun, ero kpurepuu. [lomynsmus — sneMeHTapHas €QUMHMIA HBOJIIOLHU.
JIBIOKyIIIME CHITBI DBOJTIOLIMH, MX BIMSHUE HAa TeHo(oHa nonynsiun. HanpaieHus 3BOIIOIHH.

— MHuoroo6pa3ue OpraHu3MoOB KakK pe3yibTaT 3BOJIOUMU. [IpuHIUMIBI KiIaccuUKanuy,

CHCTEMAaTHKa.



—  Pa3BuTHe xu3HM Ha 3eMIie

— T'umorte3bl mNpoUCXOXACHUS KU3HM Ha 3emsie. (OCHOBHBIE JTalbl  3BOJIOLUU
OpPraHUYECKOro MUpa Ha 3emJie.

— CoBpeMeHHBIC TIPEACTABICHUS O TMPOUCXOXKICHUU 4YEJIOBEKA. ODBOJIOIHUSA YeIOBEKa
(arTpomorenes). [[Bwkymiye CHIIBI aHTPOINOTEHe3a. Packl uejloBeKa, WX MPOUCXOXKICHHUE U
CIMHCTBO.

—  Opranu3mbl 4 OKpy>Karolas cpeaa

—  IlpucnocobieHust OpraHu3MOB K JICHCTBHIO YKOJIOTHIECKUX (aKTOPOB.

—  buoreonenos. Dkocucrema. PasHooOpasue skocucteM. B3anMoOTHOIICHHS TOMYJISAIIANA
pa3HbIX BHAOB B »JKocucTeMe. KpyroBopoT BeHIECTB M IOTOK JHEPrUU B IKOCUCTEME.
VCcTOHYMBOCTE U AWMHAMHKA SKocHcTeM. IlocliencTBHs BIUMSHUS JCITSILHOCTH YEIIOBEKa Ha
skocuctembl. CoxpaHeHne 0Mopa3HO00pa3usi KaKk OCHOBA YCTOMYMBOCTH IKOCUCTEMBI.

— Crpykrypa Ouocdepbl. 3aKOHOMEPHOCTH cyliecTBoBaHus Ouocheprl. KpyroBoportsnl
BelllecTB B Ouocgepe.

— I'moGanbHBIE aHTpPONOTeHHBIE W3MEHeHHs B Ouocdepe. IIpobimembl yCcTOWYMBOTO
pa3BUTHSL.

— HepCHeKTI/IBH Pa3BUTHUA OMOJIOrHYECKUX HayK.

—  YrunyOneHHbIN ypOBEHb

— 10 knacc

— buonorus kak KOMIUIEKC HayK O )KMBOM NpUpoOe

— buonorus xak xomruiekcHas Hayka. CoBpeMeHHbIE HampaBiieHHs B Ouosjoruu. CBs3b
OuoJIOTHH C APYTMMH HaykaMu. BeimogHeHWe 3aKOHOB (PU3WKM M XUMHUHU B JKHBOU TPHUPOJIE.
Cunme3 ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUSL HA COBPEMEHHOM 3mane
pazsumus yusuiusayuu. Ilpaktuueckoe 3HaUeHUe OMOJOTUYECKUX 3HAHUH.

— buonormdeckue cucTeMbl Kak MpeaMeT u3ydeHusi Ouonorur. OCHOBHBIE TPUHITUIIBI
opraHu3aiu U QyHKIIMOHUPOBAHUS OMOJIOTUUECKUX CUCTEM. buonocuueckue cucmemul pasmvix
VPOSHell op2aHu3ayuu.

— T'umote3bl u Teopuu, UX poib B (GOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa. MeToabl HAay4YHOTO TO3HAHUS OPTaHHMYECKOTO MHUpa. DKCHEePUMEHTATHHBIC
METO/Ibl B OMOJIOTHH, CTaTUCTHYECKasi 00pabOTKa TaHHBIX.

—  CrpykTypHbIe U HYHKIIMOHATHHBIE OCHOBBI KU3HU

—  MonekynsipHble OCHOBBI )XM3HU. MaKpOoa3IeMeHThl 1 MUKpPO3JIEeMEeHThl. Heoprannueckue
BeulecTBa. Bona, ee pons B xuBoil mpupozae. ['mapodunbHocts u ruapodobHocTh. Poib

MUHEpAJIbHBIX cosied B kierke. OpraHuyeckue BEIIECTBA, IOHSATHE O PETyJISpHBIX U



HEPETYyJSPHBIX OuomnoianuMepax. YTieBoabl. MoHocaxapu/pl, OJUrocaxapuabl U MOIHCAXaPUIBL.
Oynkuuu yriaeBogoB. Jlununael. @yakium munuaoB. benku. @ynkuum OenkoB. MexaHH3M
neiictBust pepmentoB. Hyknennoseie kucnotsl. JJHK: cTpoenue, cBoiicTBa, MECTONOIOKEHNE,
¢byakuun. PHK: ctpoenue, Buapl, pyakuun. ATD: crpoenue, pyHkiuu. [[pyrue opraHudeckue
BellecTBa KieTku. HanorexHonoruu B OMONIOTHH.

— Kunerka — cTpykrypHas U GyHKUMOHAJIbHAS €IMHUIIA OpTaHu3Ma. Pazeumue yumonozuu.
CoBpemeHHbIE METO/IbI U3YUeHMsI KiIeTKU. KileTouHas Teopusi B CBETE COBPEMEHHBIX JTAHHBIX O
CTpoeHUH U QYHKIUSAX KIeTKU. Teopus cumbdbuozereza. OCHOBHbBIE YAaCTH U OPTaHOMBI KIETKH.
Crtpoenue u ¢ynkuun O6monormyecknx memOpan. {utomnasma. Snpo. Ctpoenue u pyHKUIUU
xpomocoM. MeMOpanHbie 1 HeMeMOpaHHble opraHouibl. [lutockener. Brimtouenus. OcHOBHBIE
OTJIMYUTENbHBIE OCOOCHHOCTH KIJIETOK NpOKapuoT. OTIMYUTENIbHBIE OCOOEHHOCTH KIIETOK
3YKapHoT.

— Bupycsl — neknetouynas ¢opma xu3Hu. CriocoObl mepeaayud BUPYCHBIX MHGMEKIHH U
MepbI TPOGUITAKTUKHA BUPYCHBIX 3a00J€BaHUN. Bupyconoeus, ee npakmuueckoe 3HaueHue.

—  Kunerounsiit MeTabonm3m. @epMEHTATUBHBIN XapaKTep peakiiii o0OMeHa BEeIeCTB. JTarbl
SHEPreTU4ecKoro ooMeHa. AspobHoe U aHa’pobHoe AbixaHue. Poib KIETOYHBIX OPTaHOHUIOB B
mporeccax sHepreTudyeckoro obOmeHa. ABToTpodsl U rerepoTpodsl. DotocunTe3. Dasb
¢dorocuHTE3a. XEMOCUHTES.

— HacnenctBennass mHbopManust M ee peanu3anusi B KiIeTKe. [ eHeTHUecKuil Kon, ero
CBOMCTBA. DBOJIIOIMS MpeACTaBiIeHU 0 reHe. COBpEMEHHbIE MIPEACTABICHUS O T€HE U F€HOME.
buocunTe3 Oenka, peakiMy MaTpUYHOrO CHHTe3a. Perynsauus paOoThl T'€HOB U IPOLIECCOB
oOMeHa BemlecTB B KJETKe. [eHHas WH)KEeHepus, Te€HOMHKa, npomeomuka. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIemKe noo GIUSHUEM MYMA2eHO8 U HAPKO2EHHbIX elecms.

— Kunerounsit muki: unHTepdaza u geneHue. MuTo3, 3HaueHHME MHUTO3a, (ha3bl MHTO3a.
ComaTtnueckne W TIONOBBIE KIETKU. Meiio3, 3HaueHue Meio3a, (as3el Meio3a. Meiio3 B
KU3HEHHOM IIMKJEe OpraHu3mMoB. POpMHUPOBAHME TOJIOBBIX KJIETOK Y I[BETKOBBIX PAaCTEHHH U
MO3BOHOYHBIX J>KUBOTHBIX. Pecynayus Oenenus KIemokx, HApYWIeHUs pe2yiayuu Kak ApUduHa
3a6onesanuii. Cmeoiosvie KiemkKu.

—  Opranusm

— Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJOHHAJIbHBIX W MHOTOKJIETOYHBIX OpPraHHU3MOB.
B3aumocBs3b TKaHel, OpraHoB, CUCTEM OPraHOB KaKk OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

— OcHOBHBIE TIPOLECCHI, NPOUCXOAAIIME B OpraHu3Me: IHUTAaHUE M MHUIIEBapeHue,
JBUKEHHUE, TPAHCIIOPT BEILIECTB, BBIJACIECHUE, Pa3ApakKUMOCTb, PETrYJSALUsS y OpPraHU3MOB.

[Tognepxanue roMmeocTasa, MPUHIIAIT 0OPaTHOM CBS3H.



— PasMHOXeHwe opraHu3MoB. becnonoe u  monoBoe  pa3MHOXEHHE.  J[BoitHOe
OIUTOIOTBOPEHUE Y IBETKOBBIX PACTCHUU. BUABI OIMIOJOTBOpPEHHS] y KHUBOTHBIX. CroOCOOBI
pPa3MHOXKEHUS Y pacTeHUl ¥ )XUBOTHBIX. [lapTeHorenes. OHTOreHe3. IMOpUOHAIEHOE Pa3BUTHE.
[ToctambOpuonansHoe pasButHe. lIpsmoe u Hempsimoe pasButue. JKu3HEHHBbIE UKl Pa3HBIX
IpYII OpraHu3MoB. Perymsuus uHAMBUAYanbHOTO pa3BUTHs. [IpuunHBl HapylleHUN pa3BUTHS
OPraHu3MOB.

— Hcropus BO3HUKHOBEHHSI M DPA3BUTHS TE€HETUKW, METOAbl T'€HETHUKHU. [ eHeTnueckue
TEPMHHOJOTHS W CUMBOJNMKA. l'eHotun u ¢eHoTur. BeposSTHOCTHBIM XapakTep 3aKOHOB
FEHETUKHU. 3aKkoHbl HacieacTBeHHocTH [. MeHzgens W yciioBUS HMX  BBIIIOJIHEHHUS.
[{uronoruyeckre OCHOBBI 3aKOHOMEPHOCTEH HAcieIOBaHMs. AHAIU3UPYIOIIEE CKpPELIMBAHUE.
XpomocoMHast Teopusi HacleACcTBeHHOCTH. CLeIIeHHOe HacleJOBaHUEe, KPOCCUHTOBED.
Onpenenenne mnona. CHEIVIEHHOE € IOJIOM HacienoBaHue. B3auMoaeicTBHUE auleNIbHBIX H
HEa/UIeJIbHBIX T'€HOB. ['€HeTMYecKkue OCHOBbI WHIMBHUIYAJIBHOTO pa3BUTHA. [ enemuueckoe
Kapmupoganue.

— T'enHeruka 4enoBeka, METOAbI U3YYCHUSI T€HETUKH YEJIOBEKa. PenpoaykTHBHOE 310pOBbE
yenoBeka. HacneacTBeHHble 3a007eBaHUS YENIOBEKa, UX MpeaynpexaeHue. 3HayeHue TeHEeTHKU
JUTSL METUIIUHBI, STUYECKUE acTIeKThl B 00J1aCTH MEUIIMHCKON T€HETHKH.

— Tenotun u cpena. HenacnencrBeHHass wu3MeHUHMBOCTh. HopMa peakuuu mnpusHaka.
Bapuauuonsslii psiq ¥ BapuanMoHHas KpuBas. HacnencTtBeHHas W3MEHYMBOCTH. Buibl
HACJIEICTBEHHOW H3MeHUYUBOCTH. KoMOMHATHBHAas H3MEHYHMBOCTh, €€ HCTOYHUKH. MyTaruu,
BUJIbI MyTalluii. MyTareHsl, X BIMSHUE Ha

— opraHu3Mbl. MyTanuu Kak TpUYHMHA OHKOJIOTMYECKUX 3a0osieBaHuil. BHesnepHas
HACJIEJICTBEHHOCTh M U3MEHUYUBOCTh. JDnuceHemuxd.

— Jomectukauuss u cenekuus. LleHTppl oOfoMamIHMBaHUSA JKUBOTHBIX UM LEHTPBI
MPOUCXOXKIECHUS KYJIbTYPHBIX pPACTEHUWA. METOIbl CENEKIUU, UX TEHETUYECKUE OCHOBBI.
HckyccTBeHHBINM 0TOOP. Y CKOPEHHE U TTOBBIIICHHE TOYHOCTH 0TOOpa C MTOMOIIBIO COBPEMEHHBIX
METO/JIOB TE€HETHMKM M OMOTEXHOJIOTHMH. ['eTepo3uc M €ro WCIOIb30BAaHUE B CEJEKIIHMH.
Pacimipenune TeHETHYECKOTO pa3HOOOpa3Wsi CENEeKIMOHHOTO MaTepuana: MOJUIUIOUINS,
OTJaJIeHHass TUOpUAM3AINs, OSKCIEPUMEHTANBHBI MyTareHe3, KJIETOYHas HHXKEHEpUs,
XPOMOCOMHasI MH)KEHEPHsl, TCHHAsi HH)KeHepusi. bro0e30macHoCTb.

— 11 knacc

—  Teopus »BOIIOLUU

— PasButne sBomonmonHbix uaed. Hayunwsie B3rmsiael K. Jlunnes u XK.b. Jlamapka.
OpomtonmonHas  teopus Y. JlapBuna. CBuIeTeNbCTBa SBONIONUHM  KUBOW  MPUPOADL:

MMaJICOHTOJIOTHYECKHE, CpPaBHUTCIBbHO-aHATOMHUYCCKHUC, 3M6pI/IOJ'IOFI/IquKI/Ie,



O6uoreorpaduueckue, MoJeKyIsIpHO-TeHeTH4eckue. PasBuTtue npeacrasnenuii o sune. Bun, ero
kputrepuu. llomymsauus kak Qopma CyIIeCTBOBaHMSA BHAAa M Kak OSJEMEHTapHas EIUHHIA
sBostoLIMU. CHHTETHYECKass TEOpUs HBOMIOUMU. MUKpPO3BOIIONUS U MaKpOIBOJIIOLHUS.
JIBIOKyIIME CUIIBI HBOJIIOLMM, UX BIUSHUE HA reHo(oHa nomyssauuu. Jpelid reHoB u ciydaiinble
HEHAIIpaBJICHHbIE M3MEHEHUs TeHO(pOHAAa momyisiuud. YpaBHeHue Xapau—BaiinOepra.
MonekyasipHO-TeHETHYEeCKHE MEXaHU3Mbl 3BOMIOUMU. @DOPMBI  €CTECTBEHHOTO OTOOpa:
JBIDKYIIAs,, CTaOWIM3MpYIOUIas, JAW3PYNTUBHAs. OKOJIOTHYECKOE W  reorpapuveckoe
BugooOpa3oBanue. HampaBnenus u nyrtu sBomouud. @OopMbl 3BOMIOLMU: AUBEPrEHIMS,
KOHBepreHuus, napauenusM. Mexanuszmbl agantanuil. Kospomrouus. Ponp 3BOIFOIMOHHON
TEOpHH B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA.

—  MHoroo6pasue OpraHu3MOB M MPHUCIIOCOOIIEHHOCTh OPTaHU3MOB K Cpelie OOUTaHHs Kak
pe3yiabTar 3BoMoIMHU. [IpuHIMIEI KilaccuduKannuy, CuCTEMaTHKA.

— OcHOBHBIE CHUCTEMaTHUYECKUE IPYIIbl opraHuyeckoro Mupa. CoBpeMeHHBIE MOAXO0bI K
KJIaccu(pUKaluy OpraHu3MOB.

—  Pa3ButHe xu3Hu Ha 3emie

— Meronpl JaTUPOBKM COOBITHI MPOILUIOr0, TE€OXPOHOJIOTMYECKas MIKana. [ unoresbl
IPOMCXOXKAEHUs XU3HU Ha 3emsie. OCHOBHBIE 3Tallbl 3BoJoLUU Onocheps! 3emnu. KiroueBble
COOBITHSI B 3BOJIFOIIMM PACTEHUM U KUBOTHBIX. Buimuparnue 6uoos u e2o npudumbi.

— CoBpemeHHbIE TPEJCTABICHUS O IPOUCXOXAECHUU denoBeka. CucTeMaTudyeckoe
HOJIOKEHHE YeJIoBeKa. DBOIIONMS yesioBeka. DakTophl 3BOIOLMY YeIoBeKa. Packl yenoBeka, ux
IPOMCXOXKAECHUE U €AUHCTBO.

—  Opranu3msl U OKpy>Karolas cpeaa

—  DOxkonornveckne (aKTOpsl M 3aKOHOMEPHOCTH WX BJIHMSHUS Ha OPraHU3MbI (TPHHIIUI
TOJIEPAaHTHOCTH, JHUMUTHpytole (akropsl). IlpucnocoOneHns OpraHu3MoB K JIEHCTBHIO
sKoJIornuecKux (pakropos. buonornyeckue purmsl. BzaumoseiictBrue 3xo10ruueckux (HpakTopos.
DKojoruyeckasi HUIIA.

— buoreonenos. Dkocucrema. KomnoneHnTsl skocuctembl. Tpoduueckue ypoBHH. Tumsl
nuieBblx nemneil. ITumesas cers. KpyroBopoT BellecTB M MOTOK SHEPTUU B JKOCHCTEME.
buotnyeckne B3aMMOOTHOIIEHUS OpPraHU3MOB B 3Kocucteme. CBOWCTBA  IKOCHCTEM.
[IponykTuBHOCT, M OHOMacca 3KocucTeM pasHbix THNOB. Cykneccus. Camoperynsnus
skocucteM. [locnencTBust BIMsSHUSA JESATENbHOCTH YelloBeKa Ha 3kocucTeMbl. HeoOxomumocTtsb
COXpaHeHHs OMOPa3HO00pa3Hs IKOCUCTEMBI. ATPOIIEHO3bI, UX 0COOEHHOCTH.

— Yuenune B.U. Bepnanckoro o 6mochepe, Hoochepa. 3akOHOMEPHOCTH CYIIIECTBOBAHUS
6unocepsl. Komnonentsl 6uocdeps! U ux poib. KpyroBopotsl BemiecTB B Onocdepe. buorennas

Murpanusi atoMoB. OcHognbie buombl 3emu.



— Ponp yenoBeka B Guocdepe. AHTpONOTEHHOE Bo3jaeicTBUE Ha Onocdepy. I[IpupoaHsie
pecypchl M palMOHAILHOE MPHPOAONOIb30BaHue. 3arpsisHeHue Ouochepsl. CoxpaHeHHe
MHOTr000pa3usi BUIOB KaKk OCHOBa YCTOMUMBOCTU OHOchepbl. BoccmanosumenvHas 3KOI02UA.
[TpoGaeMbl yCTONYMBOTO Pa3BUTHS.

— HepCHGKTI/IBH Pa3BUTHUA OMOJOrHYECKUX HAyK, aKTYyaJIbHbIC HpO6J'IeMI>I OHOJIOTHH.

—  IlpumepHsIii nepedeHb J1abOPATOPHBIX U MPAKTUIECKUX pabOT (Ha BHIOOP yUUTENs):

— 10 kmacc

—  Hcnonb3oBaHue pa3iuyHbIX METOAOB IPU U3YYEHUN OHOJIOTHYECKUX OOBEKTOB.

—  TexHHKa MUKPOCKOIIUPOBAHMS.

— H3ydyeHue KJI€TOK pacTeHUH UM IKMBOTHBIX II0JI MHUKPOCKOIIOM Ha TIOTOBBIX
MUKpoOIpenapaTax 1 UX OIHCaHUE.

— IlpuroTtoBneHnue, paccMaTpUBaHUE U ONMCAHUE MUKPOIIPETIAPATOB KJIETOK PACTEHH.

— CpaBHeHuE CTpPOEHHUSI KJIIETOK PACTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpHA.

—  HM3ydeHue nBMKEHMS IUTOIIA3MBI.

—  M3yyeHue mia3zMoin3a U JEII1a3MoJIn3a B KIETKaX KOXKHIIBI JIYKa.

— H3yuyeHue ¢epMEHTaTUBHOIO pacUICNJeHHUs NEPOKCHJA BOJOPOJAa B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX.

—  OOHnapyxeHue O0€IKOB, YIJIEBOOB, JIUIIHIOB C TTIOMOIIbIO KAYECTBEHHBIX PEaKIIHil.

— HM3yyeHue KaTaJUTHYECKOM aKTUBHOCTU (EepMEHTOB (HA MpUMEpe aMuiIa3bl WU
KaTajasbl).

— H3ydeHue cTpoeHUs MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIpENnaparax.

—  Pemenue anemMeHTapHbBIX 33124 110 MOJIEKYIISIPHOM OMOJIOTHH.

— DBrigBneHME NPU3HAKOB CXOACTBA 3apOJBINIEH YEIOBEKAa M JPYTMX IO3BOHOYHBIX
JKUBOTHBIX KaK JOKa3aTeJIbCTBO UX POICTBA.

— CocraBieHue 2IeMEHTapHBIX CXEM CKPEIMBaHUS.

— Pemenne reHeTnyecKux 3aad.

—  H3yyeHue pe3ynbTaTOB MOHOTUOPUAHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UIIBL.

— CocraBieHue U aHAJIN3 POJIOCIOBHBIX YEJIOBEKA.

—  H3ydeHne U3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOM.

—  Ornucanue gpeHortuna.

—  CpaBHeHHe BUJOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO

— 11 kiacc

— Onucanue HpI/ICHOCO6HeHHOCTI/I opranusMa 1 €€ OTHOCHUTCIIBHOI'O XapaKTepa.



— BrgBiaeHHE NPUCTIOCOOJCHUI OPraHW3MOB K BIHUSHHUIO Pa3IMYHBIX DKOJIOTHYCCKUX
(baxTopoB.

— CpaBHeHHE aHATOMUYECKOTO CTPOSHUS PACTEHUH pa3HBIX MECT OOUTaHHUSI.

—  Metoasl u3mMepenus HakTopoB CPeIbl OOMTAHUS.

—  HM3ydeHHe 5KOJOrMYECKHUX aIalTallui YeJoBeKa.

—  CocrapicHuE MHUIICBBIX IICIICH.

— N3ydenwue u onmcaHue YKOCHUCTEM CBOCH MECTHOCTH.

—  MopuenupoBaHue CTPYKTYP H IPOILIECCOB, MPOUCXOANIUX B SKOCUCTEMAX.

— OHGHKa AHTPOIIOTCHHBIX W3MEHEHMI B IIpuponac.



