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HaunmenoBanue buosornsa

npeaMera
VYpoBens, kiacc Cpennee obmiee oopazoBanus, 10 - 11 kmacc
KonnuecTBo 4acoB 1o 10

y4eOHOMY TUIaHY

- B HEJEIIO 3
- Brojg 103
[Iporpamma buonorus. Paboune nporpammer. 10—11 kmaccsl : yueb. mocodue st

o0mieo0pa3oBar. opranuzanuii: yriayomn. yposess / I'. M. v, O. B.

Cabmuna. — M. : IIpocBemenune, 2017

[IporpaMmel cpeanero noiaHoro oduiero oopasosanus. buonorus. O6mas
ouosorusi. 10-11 xnaccel. ba3oBsiit ypoBens. ABT. 1.b.Aradonona, B.1.

Cusornasos. M.: [Ipoda. - 2017 r

YuebHuku Beiconkas JI.B., Ipmvimumi .M., PyBunckuii A.O. u np./ [Tox pexn.
Mymuoro B.K., Ipimmmmna I.'M. buonorus (yriy6nénnsiii yposens) 10-11
ki, JJIpocBemenue, 2020

Cusornasos B.U., Aradonosa 1.b., 3axaposa E.T. buonorus.O06mas
6uosorus (0a3zoBelif ypoBens). 111 ki, [poda, 2019

Pabouas mporpamma mo 6uosnoruu 10 Kiracc cocraBieHa ¢ UCIOJIB30BaHUEM MaTEPUAIOB
denepanbHOTO rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPETHETo 001IIero oopa3oBaHus,
[IpumepHoOi mporpamMmbl IO OMOJIOTUH 7Sl CPEAHEN IKOJIBI U pabodeil MporpaMMBbl 10 OUOJIOTUH K
npeaMeTHoi auHun yueOHukoB B. . CuBornasosa, U. b. Aradonosoii, E. T. 3axaposoii. buonorus. -
M. : Ipoda, 2019.; Beiconkas JI.B., Apimmur I'.M., PyBunckuit A.O. u ap./ [Tox pen. lllymuoro B.K.,
Hemvmuna .M. buonorus (yrnyOnénnsiii yposens) 10-11 xi., .IIpocemenue, 2020

JlaHHas mporpamma oTpakaeT 00s3aTelIbHOE JJIsl YCBOEHHsI B OCHOBHOM IIKOJE COJepiKaHue
o0y4eHus1 OMOJIOTHUH.

IInanupyemsle pe3yjbTaThl 00y4eHHsA

MeranpeaMeTHbBIE PE3YILTATHI:

1) oBiageHNe COCTABIISIIOIIMMH HCCIIEIOBATENbCKON U MPOEKTHOW AESITEIbHOCTH, BKJIIOYAs YMEHUs
BUJIETh MpPOOJIEMY, CTaBUTh BOMNPOCHI, BBLIBUIAaTh THUIOTE3bl, JaBaTh OINpPEACICHUS MOHSITHSIM,
KiaccuuuupoBaTh, HaOII0AaTh, IMPOBOAUTH SKCIIEPUMEHTHI, JeJaTh BBIBOABI M 3aKIIOYCHHS,
CTPYKTYpUPOBATh MaTepua, o0ObsICHATH, I0Ka3bIBaTh, 3AlIUIIATH CBOU UJICH;

2) ymerb paboTath C pa3HBIMH MCTOYHHKAMH OHOJOTMYECKOM HH(OpMAIMK: HAXOAUTh
OuoJIOrnYecKyr0 MH(GOpPMAIMIO B pa3IMYHBIX HCTOUYHUKAX (TEKCTe yuyeOHMKA, HAay4YHO-TIOMYJISPHOMN
IuTeparype, OMOJOTHUECKUX CIOBAPSIX U CIPABOYHHUKAX ), aHATU3UPOBATH U OLIEHUBATh HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HH(GOPMAIIHIO U3 OHOW (POPMBI B IPYTYIO;

3) BBI6I/IpaTB HECJICBBIC U CMBICJIOBBIC YCTAHOBKU B CBOUX JENCTBUAX U NOCTYIIKax IO OTHOLICHUIO K
JKMBOI nmpupoac, 310POBbIO CBOCMY U OKPYIKAIOIIUX;



4) ucnonb30BaTh peueBble CPEACTBA I JUCKYCCHM U apryMEHTAllUd CBOEH IMO3ULIMH, CPAaBHUBATH
pa3Hble TOUKHU 3pEHUsI, ApTyMEHTUPOBATh CBOIO TOUKY 3PEHHUSI, OTCTAUBATh CBOIO MO3UIIHUIO.

JIMYHOCTHBIE PE3VIILTATHL:

1) 3HAHHUC OCHOBHBIX ITPUHIOMUIIOB W IIPAaBUJI OTHOIICHUA K JKHUBOM mnpupoae, OCHOB 310POBOIo o6pa3a
KHN3HU U 3ﬂop0Bbe-c6epera}ome TCXHOHOFHﬁ;

2) chopMHUPOBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB U MOTHUBOB, HAIPABJICHHBIX HA M3YYCHUE KUBOU
NPUPOJIBI; HMHTEIUICKTYaIbHBIX YMEHHH (JIOKa3bIBaTh, CTPOUTHh PACCYXKJICHUS, aHAIU3HPOBATH,
CpaBHUBATh, JCTATh BBIBOJBI U JIP.); SCTETUYECKOTO OTHOLICHHUS K )KHBBIM OOBEKTaM.

3) CdopMuUpOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIICCTBEHHOW NPAKTUKH, YYHUTBHIBAIOMIETO COIMAIBHOE, KYIBTYPHOE,
SI3BIKOBOE, TYXOBHOE MHOT000pa3re COBPEMEHHOTO MHpa.

4) ChopMHUpPOBAHHOCTH IIEHHOCTH 370POBOT0 M 0€30MacHOr0 00pa3a KU3HU; WHTCPUOPU3ALIHS
MPAaBUJ WHAWBUAYAILHOTO M KOJUICKTUBHOTO 0€30IaCHOTO MOBEJCHHS B YPE3BBIYAMHBIX CHUTYaIUsX,
YIPOXKAIOLINX KU3HU U 3[I0POBBIO JIFOJICH, IPAaBUIT TOBEJICHHS HA TPAHCIIOPTE U HA IOpOrax

5) ChopMHUpOBaHHOCTH OCHOB 3KOJOTMYECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOI'O MBIIIJICHUA, HaJIn4ue OIlbITa 9KOJIOTHYECKHU OpI/IeHTHpOBaHHOfI
pedQIICKCUBHO-OIICHOYHOW U TPAKTUYECKOW NEATEILHOCTH B JKU3HEHHBIX CUTYaIUsIX (TOTOBHOCTh K
WCCIIC/IOBAaHUIO TIPUPOJBI, K 3aHATUSAM CEIbCKOXO3SMCTBEHHBIM TPYJIOM, K XYI0XKECTBEHHO-
OCTCTUYCCKOMY OTPAXKCHUIO MPHUPOJAbLI, K 3aHATUAM TYypU3MOM, B TOM HYHCJIC 3JKOTYpU3MOM, K

OCYILIECTBICHUIO IPUPOIOOXPAHHON JIEATEIBHOCTH).

HDGI[MGTHBIC PE3YJIbTATHI.

B pe3yabrare usyuenusi ydedHoro mnpeamera «buoJiorusi» Ha ypoBHe cpelHero ooIero
o0pa3oBaHus:

BbinmycKkHUK Ha 0230BOM YPOBHE HAYYHMTCS:

—  pacKpbIBaTh Ha MpHUMeEpax poiib OMOJOTHH B (DOPMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MHUpa U B TPAKTUICCKON JCSITEITLHOCTH JTFOJICH;

— IMOHUMAThb U ONHUCEIBATH B3aUMOCBA3b MEXKIY CCTCCTBCHHBIMH HayKaMU: 6HOJ’IOFH€I>1, (1)1/13I/IKOI\/'I,
XUMHEH; YCTaHABIIMBATh B3aMOCBSI3b IPUPOIHBIX SBJICHHIA,

— TIOHMMAThb CMBICT, Pa3NU4aTh U ONHUCHIBATh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOIATAOITIMHU
OMOJIOTUUECKIUMU TIOHATHSIMU: KJIETKa, OPTaHU3M, BUJI, IKOCUCTEMA, Onocdepa;

— HCIIOJIB30BaTh OCHOBHBIC MCTOALI HAYYHOTO IIO3HAHUSA B y’—Ie6HI)IX OHMOJIOTMYECKUX
WCCIIEIOBAHUX, MPOBOJUTH SKCIEPHUMEHTHI MO HM3YyYEHUIO OWOJIOTMYECKUX OOBEKTOB U SIBICHUH,

O0OBICHATH PE3YIbTATHI OKCIICPUMCHTOB, dHAJIU3UPOBATH UX, (I)OpMyJ'II/IpOBaTL BBIBOJbI,



—  (opMynupoBaTh THUIIOTE3bl HA OCHOBAaHMM MPEUIOKEHHOW OHojoruueckoid uMHpoOpManuu U
IpesiaraTb BApMaHThl IPOBEPKH TUIIOTE3;

—  CpaBHHMBAThb OMOJOTHYECKHE OOBEKTHI MEXIY cO00i MO 3aJaHHBIM KPUTEPHUSM, JIEJIaTh BBIBOIbI
Y YMO3aKJIIOUCHHsI HA OCHOBE CPAaBHEHMS,

— 00OCHOBBIBaTh €IMHCTBO JKMBOM M HEXHMBOH HPUPOIBI, POACTBO IKHUBBIX OPIaHU3MOB,
B3aMMOCBSI3U OPTraHU3MOB U OKPYXKAIOIEi cpesibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUi;

—  TPUBOJUTH NMPHUMEPHI BEIIECTB OCHOBHBIX T'PYII OPraHUYECKHX COSAMHEHHUH KIIeTKU (OenKoB,
KHUPOB, YIIIEBOJIOB, HYKJIIEHHOBBIX KHCJIOT);

—  pacmo3HaBaTh KJIETKH (MPOKApUOT U IYKapuOT, PAaCTEHUH M KMBOTHBIX) 110 OMNMCAHHIO, Ha
CXEMaTHYECKUX M300paKEHMSAX; YCTAHABIMBATH CBSA3b CTPOCHUS M (PYHKIMH KOMIOHEHTOB KJIETKH,
000CHOBBIBATh MHOTO00pa3ne KIETOK;

—  pacrno3HaBaTh MOMYJISILUIO U OMOJIOTMYECKU BUJI IO OCHOBHBIM IPU3HAKAM;

—  ONHUCHIBaTh (PEHOTHII MHOTOKJIETOYHBIX PACTEHHH M IKUBOTHBIX 110 MOP(OIOrHYECKOMY
KpUTEPUIO;

—  0OBACHATH MHOT0OOpa3ue OpraHM3MOB, IPUMEHSS HBOJIIOLIMOHHYIO TEOPUIO;

—  KJIacCU(pUIMPOBATH OMOJIOTHYECKHE OOBEKTHl HAa OCHOBAHMM OJHOTO WM HECKOJIBKHUX
CYIIECTBEHHBIX IPU3HAKOB (THIbI MUTAHUSA, CHOCOOBI JABIXaHUS W Pa3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTHSA);

—  OOBACHATH NPUYUHBI HACJIEICTBEHHBIX 3a00JI€BaHMIA;

—  BBIBJIATH W3MEHYMBOCTH y OPraHHU3MOB; OOBACHATH MPOSBICHHE BHUA0B H3MEHUYHBOCTH,
UCIOJIb3YSl 3aKOHOMEPHOCTH M3MEHUYMBOCTH; CpPaBHUBATh HACJICACTBEHHYIO U HEHACIEACTBEHHYIO
WU3MEHUYUBOCTb;

—  BBIBJIATH Mopgosiornyeckue, (pu3snosorunyeckue, MOBEJEHUYECKHE aJanTalid OpPraHu3MOB K
cpene oOuTaHUA U IEHCTBUIO SKOJIOTHYECKUX (PAKTOPOB;

—  COCTaBJISITh CXEMBbI IIEPEHOCA BEIECTB U SHEPTHH B HKOCHCTEME (LIeTIH TUTaHUs);

—  TIPUBOJUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH COXPAHEHUs OMOpa3zHOOOpa3usl JIsl YCTOMYUBOTO
Pa3BUTHS U OXPAHBI OKPYIKAIOLIEH Cpebl;

— OLEHMBAaTh JIOCTOBEPHOCTh OHONOrMYeckod WH(pOpMAMK, MOJYYEeHHOH U3  pa3HbIX
HCTOYHUKOB, BBIJICTSATH HEOOXOMMYIO HH(POPMALIUIO JJISl HCIIOJIb30BaHMS €€ B YUeOHOU AeaTeIbHOCTH
U peLIeHUH NMPAaKTUYECKUX 3a/1ay;

—  TpEeICTaBJIATh OMOJIOTHYECKYI0 MH(POPMAIUIO B BUJIE TEKCTa, TaONUIIbI, rpaduka, 1uarpaMMel
U JIeNaTh BBIBOJBI HA OCHOBAHUU PEACTABICHHBIX IaHHBIX;

— OULEHMBAaTh pOJb JOCTWKEHHH TEHETUKM, CeJNEKIHUH, OMOTEeXHOJOTMH B MPAKTHYECKOM

JACATCIIBHOCTH YCJIOBCKA U B COOCTBEHHOI KU3HU,



- 00BACHATH HETaTHBHOE BIIMSHHUE BC€IICCTB (a.]'IKOFOJ'IH, HHUKOTHHA, HAPKOTHUYCCKUX BCHIGCTB) Ha
3apOJAbIIICBOC PA3BUTHUC YCIIOBCKA,

— O00BACHATH MOCJICACTBUA BIIMAHHUA MYTAarCcHOB;

- 00BACHATH BO3MOKHBIE IIPUYUHBI HACJICACTBECHHBIX 3a00JIEBaHUH.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

— oasamv  HayuHoe  O00ObACHEHUe  OUONO2UYeCKUM  (akmam,  npoyeccam,  AGIEeHUAM,
3AKOHOMEPHOCMAM, UCHONL3YA OuoiocUdecKue meopuu (KiemouHylo, 260I0YUOHHYIO), VieHue O
buocghepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCU USMEHUUBOCMU;

—  Xapakmepuzoeamsv COBPEMEHHble HANPAGIeHUs. 8 pa3eumuu OUOLOcUU; ONUCHIBAMDb UX
B03MOJICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU OesiIMeTbHOCMIU,

—  CpasHuBamv CnOcooObl OesleHUs KNemKu (MUumos u mMeuo3s);

—  pewamsv 3a0ayu Ha nocmpoeHue @paemenma emopou yenu /[HK no npeonoscennomy
@paemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK;

—  pewiams 3a0a4u Ha onpedesienue KOIUYecmed XpoMOCOM 8 COMAMULECKUX U NOJIOBbIX KIeMKAX,
a makoce 8 KIemKax nepeo Hayaiom oOeleHuss (Meuoza uiu Mumosa) u no e2o0 OKOHYaAHuu (01
MHO2OKNIEMOYHBIX OPSAHUZMOB);

—  pewiamv 2eHemuyecKue 3a0aui HA MOHO2UOPUOHOe CKpewusanue, COCMAGIAMb CXeMbl
MOHOCUOPUOHO20 CKPeWUBAHUs, NPUMEHSAS 3AKOHbI HACIeOCMBEHHOCMU U UCHONb3YSA OUOIOSUYECKYIO
MEPMUHOTIO2UIO U CUMBOTIUKY,

—  YCMAHA8IUueamv mun HACIe008AHUSL U XaApaKmep NpPOsiGIeHUs NPU3HAKA NO 3A0AHHOU cxeme
POOOCIOBHOU, NPUMEHSISL 3AKOHbL HACAEOCMBEHHOCTU,

—  OyeHusamv pe3yIbmamyl 83auUMOOeUCMBUs Yel08eKd U OKpYIHcaloujell cpedvl, NPOSHO3UPOBAMb
B03MOJICHbBIE NOCIEOCMBUSL OesSIMENLbHOCTU 4eN08eKa OJisl CYUJeCmMBOBAHUSL OMOETbHbIX OUONOSUYECKUX

00beKmMo8 U Yeavlx NPUPOOHBIX COOOUEeCmS.
BbInycKHHK Ha yriIy0JIeHHOM YPOBHE HAYUUTCS:

—  OIIEHUBATh POJIb OMOJOTUYECKUX OTKPBHITHI U COBPEMEHHBIX MCCIEAOBAHUI B Pa3BUTUM HAYKHU
Y B MMPAKTUUECKOU JIEATETLHOCTH JIFOICH;

— OIICHMBAaTh pPOJb OWONOTHHM B (POPMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI MHpA,
MIPOTHO3UPOBATH MEPCIEKTUBHI Pa3BUTHsI OMOJIOTHH;

—  YCTaHABIMBAaTh M XapaKTePHU30BaTh CBS3b OCHOBOTIOJATAIONINX OWOJOTHYECKUX TOHSATHH
(kmeTka, opraHuW3M, BHUJ, JKOCHCTeMa, Ouocdepa) C OCHOBOMOJATAIOIIMUMU TOHATUSIMH JPYTUX
€CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTh CHCTEMY B3IJISJIOB HA KUBYIO MPUPOJIY U MECTO B HEH uenoBeKa, MPUMEHSS

OHOJIOrHYECKHUE TECOpHH, YICHHUA, 3aKOHEI, 3aKOHOMECPHOCTHU, ITIOHUMATL I'PaHUIIbI UX MMPUMEHUMOCTH,



—  TPOBOAMUTH Y4eOHO-HCCIENOBATENbCKYIO AESITEIbHOCTh MO OMOJIOTHU: BBIABUIATh THIOTE3bI,
IUTAHUPOBATh paboTy, OTOMpaTh M TPeoOpa3oOBBIBATH HEOOXOAUMYIO HWH(MOPMALUIO, MPOBOIUTH
SKCIEPUMEHTBI, HMHTEPIPETUPOBATh pE3YyIbTaThl, JeJaThb BBIBOJBI HAa OCHOBE IOJYYEHHBIX
pe3yibTaTOB;

— BBIBJIATH U OOOCHOBBIBATH CYIIECTBEHHbIE OCOOCHHOCTH PAa3HBIX YPOBHEH OpraHu3aiiu
KU3HH;

—  yCTaHaBIUBATh CBS3b CTPOCHHS W (PYHKIMI OCHOBHBIX OHMOJIOTMYECKUX MAKPOMOJIEKYJ, WX
POJIb B IIpoleccax KJIETOYHOTO0 MEeTaboIn3Ma;

— pemaTh 3adadd Ha ompexaesneHue nocienoBatenbHocTH HykiaeotunoB JJHK m nPHK (MPHK),
antukonoHoB TPHK, mocienoBaTelbHOCTH aMUHOKHCIOT B MOJICKYJE Oelika, MPUMEHSS 3HAHUS O
peaKIMsIX MATPUYHOTO CUHTE3a, TEHETUYECKOM KOJIE, MPUHIIUIIE KOMIUIEMEHTAPHOCTH;

—  JenaTh BBIBOABI 00 M3MEHEHUSX, KOTOpPbIE MPOU3OHIYT B MpolleccaX MAaTPUYHOTO CHHTE3a B
Clly4ae U3MEHEHHMs Iociie1oBaTebHOCTH HyKJIeoTu0B JTHK;

—  cpaBHMBaTh (pa3bl JEJCHUS KJICTKHU; PEIIaTh 3aJa4 Ha OINPECIICHUE U CPABHEHHE KOJUYECTBA
reHeTudyeckoro marepuana (xpomocoM u JIHK) B kiieTkax MHOTOKJIETOYHBIX OPraHM3MOB B Pa3HBIX
(hazax KIETOYHOIO [IUKJIA;

—  BBIBJISITH CYILIECTBEHHbIE NPU3HAKU CTPOEHHUS KIETOK OPraHU3MOB DPa3HbIX LAPCTB KUBOH
MIPUPO/IbI, YCTAHABIMBATH B3aUMOCBSI3b CTPOCHHS M (PYHKIIMNA YaCTEH U OPraHOUI0B KIIETKH;

— OOOCHOBBIBATh B3aUMOCBSI3b IIJIACTHYECKOTO M DHEPreTUYECKOTO OOMEHOB; CpaBHHUBATh
MPOLIECChl TUTACTUYECKOTO U OJHEPreTHYeCKOro OOMEHOB, MPOUCXOMASIIMX B KIETKaX IKHUBBIX
OpraHU3MOB;

—  ONpEAeNATh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHUU OCHOBHBIX OT/IEJIOB HA Pa3HBIX dTarax
KU3HEHHOTO IMKJIA;

—  pemaTh T€HETHYECKHe 3aJauyd Ha JUTHOPUIHOE CKpEIIMBAaHME, CIEIUIEHHOE (B TOM YHCIE
CIIETUIEHHOE C TIOJIOM) HAacleJOBaHHWEe, aHaJU3UPYIOLee CKpeIIMBaHWe, TMPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACIIEI0BaHU;

—  pacKpbIBaTh MPUYHMHBI HACJIEICTBEHHBIX 3a00JICBaHUM, apTyMEHTHPOBATh HEOOXOIUMOCTh MEP
MIPEeIyIPEexJACHUS TAKUX 3a00IeBaHUIA;

—  CpaBHHBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTraHN3MOB;

—  XapaKTepH30BaTh OCHOBHBIE ATAMbl OHTOTEHE3a OPTaHNU3MOB;

—  BBIBJISITH TNPUYUHBI W CYIIECTBEHHBIE TMPU3HAKA MOJU(PUKAIMMOHHON M MYTAIIMOHHOU
M3MEHUYUBOCTH; 00OOCHOBBIBATH POJIb U3MEHYHBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

— 00OCHOBBIBAaTh 3HAUEHHUE PA3HBIX METOJOB CEJEKIMM B CO3/IaHUU COPTOB PACTCHHIA, MOPOJ

JKMUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB,



—  00OCHOBBIBATH NMPUYMHBI U3MEHSIEMOCTH W MHOT0OOpa3usl BUAOB, IPUMEHSS CHHTETHYECKYIO
TEOPHIO SBOJIIOLIUH;

—  XapaKTepH30BaTh MOIMYJSAIHUIO KaK €AMHUILY YBOJIOIUH, BUJ KaK CUCTEMAaTHUECKYIO KaTETOPHIO
U KaK pe3ynbTaT BOJIIOLNY;

—  YCTaHAaBJIMBATh CBSA3b CTPYKTYPHI H CBOWCTB SKOCUCTEMBI;

—  COCTaBIATh CXEMBI IIEPEHOCAa BEUIECTB M SHEPrUM B JKOCUCTeME (CeTH MUTaHHSA),
MIPOTHO3UPOBATH UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHUS (PAKTOPOB CPEJIbI;

—  apryMEHTHPOBATh COOCTBEHHYIO IMO3HMIMIO IO OTHOIICHHIO K JKOJOTHYECKHM IpoliieMaM U
MIOBE/ICHUIO B IPUPOIHON CpeJIe;

—  coxpaHeHus: buocdepsr;

—  OIECHHMBATh MPAKTUYECKOE M ITUYECKOE 3HAYCHHWE COBPEMEHHBIX HCCIICOBAaHWI B OHMOJIOTHH,
MEIUIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATh COOCTBEHHYIO OIICHKY;

— BBIABIATH B TEKCT€ OHMOJIOTUYECKOTO COAEp)KaHHMs MpoOJeMy W apryMEHTHPOBAaHHO e
OOBSICHSATD;

—  TIPEACTaBIATH OMOJOTHYECKYI0O HH(OPMALUIO B BUAE TEKCTa, TaOJHIBI, CXEMbI, rpaduka,
JAMarpaMMBbl U JIeNIaTh BBIBOABI HA OCHOBAHWM TPE/ICTABICHHBIX JAHHBIX; MPE0Opa30BHIBATh Ipaduk,

Ta6J'II/II_Iy, Auarpammy, CXE€My B TCKCT 0HOJIOrHYECKOr0 COACPIKAHUS.

BbInycKHUK HA YIJ1y0J€HHOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS:

—  0p2anu308bI8aMb U NPOBOOUNMb UHOUBUOYATbHYIO UCCIE008AMENbCKYIO  O0esiMelbHOCHb NO
ouonocuu (unu pazpabamvléams UHOUBUOYATILHBIL NPOEKM): 6blOGULAMb 2UNOME3bl, NIAHUPOBAMb
pabomy, ombupams u npPeodPaz068vIBAMb HEOOXOOUMYIO UHDOPMAYUIO, NPOBOOUMb IKCHEPUMEHMbL,
UHMEPNpemuposams  pe3yibmamvl, 0eiamv 6blG00bl HA OCHOBE NOJNYYEHHLIX Pe3VIbMmamos,
npeocmasiimes NPOOYKm C80UX UCCAO08AHUL

—  NpOcHO3UPOBAMb NOCAEOCMBUS COOCMBEHHBIX UCCIE008AHULL C YUEMOM IMUYECKUX HOPM U
9IKOI02UYECKUX MPeOOBAHUL;

—  gbloelsimb  CYUeCMBEHHble OCOOEHHOCMU JCUSHEHHbIX YUKIO08 NpeoCmasumeneii pPasHulxX
0moeno8 pacmeHuli U Munos8 HCUSOMHbBIX, U300PaAACAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  aHanU3UpOBAmMb U UCHONL306AMb 6 peueHUU YYeOHbIX U UCCIe008aMeNbCKUX 3a0ay
uHpopMayuIo 0 COBPEMEHHBIX UCCIeO08AHUSX 8 DUOIO2UU, MeOUYUHE U IKOO2UU,

—  apeymenmuposams HeoOX00UMOCMb CUHME3A eCMEeCMBEHHO-HAYYHO20 U COYUOSYMAHUMAPHO2O0
3HAHUS 8 INOXY UHGOPMAYUOHHOU YUBUIUZAYUU,

—  MOOenupoeamv  UMEHeHUue O9KOCUCMEM NO0O0 6IUsHUeM PA3IUYHbIX 2pYnn  (akmopos

OKpYHCcaroueri cpeovl;



—  GbIABIAMb 6 Npoyecce UCCIe008AMENbCKOU OesMeNbHOCMU NOCIe0CMEUsT AHMPONOSEHHO2O0
8030elicmBUs Ha IKOCUCIEMbL C80€20 PecUOHA, Npedazams CHOCOObl CHUNCEHUS AHMPONO2EHHO20
8030elicmauUs Ha IKOCUCMEMbL,

—  UCNONb306aMb  NPUOOPEemeHHble  KOMNeMeHYyuu 6 NPAKmuyeckol  OesimelbHOCmu U
NOBCEOHEBHOU  JICU3HU Ol NpuobpemeHuss  onvima  OesimelbHOCmU,  Npeouecmsyrouel

npogeccuoHaIbHOlU, 8 0CHO8e KOMOPOU 1edcum OU0I02Usl KaK yueOHblll npeomen.

Conep:kanue y4e0HOro Kypca
Beenenne (2 1)

buonorns xak HayKa. buonornueckue AUCHUIIIMHBI, UX CBA3U C APYI'UMH HAayKaMU. EI[I/IHCTBO
’kuBOTr0. OCHOBHBIE CBOMCTBA JKUBBIX OpraHu3MoOB. ypOBHI/I OopraHu3anuu JKUBOM MaTCpHHU. MCTO,Z[H

MIO3HAHUS )KUBOM PUPOIBL.
Paznesa I BUOJIOT'HMYECKHUE CUCTEMBbI: KIIETKA, OPT’TAHU3M (52 4)
Tema 1. MouiekyJibl 1 KiaeTkH (12 u)

Huronorus — Hayka o kieTke. Mcropus uzyuenus kinetku. Knerounas reopust. MHorooOpasue
dbopM U pa3MepoB KJIETOK B 3aBUCUMOCTH OT uX (yHkumid. KneTka kak IelocTHas cucTeMa.
[IpokapuoTsl M 3ykapuoTbl. MeTonbl M3y4eHUs KIETKH. XUMHUYECKMH COCTaB KIETKH. Makpo- u
MUKpO3JieMeHThl. Posib MOHOB B KjeTke U opraHusMe. Ponb Bonbl. I'mapodunbhabie U ruapoPoOHbIe
MoJiekyabl.  buonomumepsl. PerymsipHele u  HeperynspHble mnoaumepbl. CTpoeHue OenKoB.
AwmuHokucnoTsl. IlentuaHas cBsi3b. YpOBHM oOpraHu3alMu OeNKOBOM MojeKynbl. buonoruueckue
dbynkuun OenkoB. YrieBoabl. MoHocaxapuabl: pubo3a, Ae30KcupuOo3a, Tioko3a. Jlucaxapumisl:
caxapo3a, jakro3a. [lommcaxapuael: Kpaxmall, INIMKOTEH, LEUII0NI03a, XUTUH. DYHKIUU YII€BOOB.
JIunuzapel. XUMHUYECKOE CTPOEHHE JUNUA0B. HachllleHHbIE M HEHACBILICHHBIE JKUPHBIE KHCJIOTHI.
XKupsl, Bocku, pochomunuasl. @yHkun aunuaoB. HykinenHoBble kucaoTel. CTpoeHUE HYKIEMHOBBIX
KUCIOT. THIBI HYKJIEMHOBBIX KHUCJIOT. DYHKIMHM HYKIEUHOBBIX KHchIoT. AT®, makpospruueckue
cBs3u. JlemoHcTpanyuu CXeMbl M TaOJIHIIbI, WUTIOCTPUPYIOLIUE: 3JIEMEHTHBIA COCTaB KJIETKH, CTPOECHUE
MOJIEKYJT BOJIbI; MOJIEKYJ YTIeBOAOB, numuaoB, Oenkos, monekyn JIHK, PHK u AT®; crpoenue
KJIETOK >KMBOTHBIX M PAacTE€HUH, POKapUOTHYECKON U IYKApUOTUUECKOM KieToK. IIpocTpaHcTBeHHas

Mo enb Mosekyibsl JIHK.

Tema 2. Kinerounble cTpyKTYpbI M X (pyHKuuu (6 4) buonornueckue memopansl. CTpoeHue
n QyHKIMH TUIa3MaThyeckol memOpaHbl. MeMOpanHble opraHouzsl. Snpo. BakyonspHas cucrema
KieTku. Mutoxorapuu. [lmactunel. OnopHo-ABUTaTENbHAS cUcTeMa KieTKku. PuGocombl. KneTounbie

BKJIFOUCHU . I[CMOHCTpaI_II/II/I CxeMbl H Ta6JII/II_IBI, HIUTIOCTpUpYOIUE: CTPOCHUC 1a3MaTHYeCKOM



MeMOpaHbl, CTPOCHHE KJIETOK HMBOTHBIX M DPACTEHUH, MPOKAPUOTUYECKOM U SyKapUOTHUECKON

KIeToK. J{uHammuueckoe nocodue «CTpoeHne KISTKI.

Tema 3. ObGecnieyenue KJieTok dHeprueii (8 4) OOMeH BEIIECTB U NPEBPALLICHHUS YHEPTUU B
knerke. [lonaruss merabonmsma, aHaOonmu3Mma, karabonm3ma. VICTOYHMKHM SHEPruM Ui HKHUBBIX
opranu3mMoB. ABTOTpo(dbl U rerepoTpodbl. DUKcalUs SHEPTUU COJIHEYHOTO CBETAa PACTEHHUSMHU.
Xnopodpumin. Crpoenue xioporuiacta. @orocuntes. CeeroBas (aza (orocunTe3a. DOTOIU3 BOJBIL.
TemuoBast ¢aza QorocunTesa. XemocuHre3. Poib xemocuHTe3upyrommx OakTepuii Ha 3emuie.
Pacmenuienue nmonucaxapuaoB — Kpaxmaia U TJIMKOTreHa. AHadpoOHOE paciierieHue ritoko3bl. Luki
Kpebca. Oxucnutensnoe Gochopunuposanue. Poib kuciopoaa. Aspo6sl u aHaspoObl. JleMoHcTpanuu
CxeMbl U TaOJIUIIbI, UIUTFOCTPUPYIOLTIE: OOMEH BEIIECTB U MPEBPAILIEHUSI YHEPTUHU B KIIETKE; CTPOCHUE
XJIoporiacTa; mporecc (OTOCHHTE3a; CTPOCHHE MHUTOXOHJPHH; IMPOIECC XEeMOCHHTEe3a. Bbinenenue

KHCJIOpO/1a BOJOPOCIISIMU (B aKBapUyM€) Ha CBETY.

Tema 4. HacaeacrBennasi ungopmanus u peanusauusi ee B kierke (14 u) benku —
OCHOBa CIEUM(UIHOCTH KIIETOK M OpraHu3MoB. | eHeTndeckas mHpOpManus. MaTpuuHblii TPUHIIUAT
cunte3a Oenka. Tpanckpumniusa. 1 ['enernueckwii komx u ero cpoicrtBa. TpancmoptHele PHK.
buocuntez Oenka. Perymsamus Ttpanckpuniuu u TpaHciasuuu. Yaoenue JHK. [puniums
permukanmu. Ocodennoctu perummkanuu JJHK sykapuor. Tenomepasza. CoBpeMeHHbIE MTPEACTaBICHUS
o ctpoeHun reHOB. ['eHom. Crtpoenue xpomocoMm. ['ennas wumxenepus. CTpoeHHE BHPYCOB.
Pasmuoxenue BupycoB. Bupyc wummyHomeduimra uenoBeka. OOpaTHas  TpPaHCKPHIIILIHA.
Hemonctpanuu CxeMbl M TaONHIIBI, WUTIOCTPUPYIOIIUE: TMPOIECC PEIIMKAIIUN; TeHETUYECKHI KOII;
OnocHuHTE3 OeNKa; peryssiui0 TPAHCKPUIIIIUN Y TPOKAPHUOT; CTPOSHUE BUPYCA; CTPOSHUE XPOMOCOMBI.

JlunaMuueckasi MOJielIb CHHTE3a Oeska Ha pudocome.

Tema 5. UnauBuayaibHoe pa3BuTHE U pa3MHOKeHHe opranu3moB (12 4) JleneHue kieTok
po- ¥ dyKapuoT. JKu3HeHHBIH UK KIeTku (nHTepdasza u mutos3). das3sl muTo3a. ['oMonoruunsie u
HErOMOJIOTUYHBbIE XpoMOocoMbl. AmuTO3. Ilepuoasl oHTOreHesza. Pa3Burue 3apojpiiia XKUBOTHBIX.
HNuddepennmpoBka kieTok. IMOpuorene3 pacteHuit. [locTomOproHanbHOE pa3BUTHE JKUBOTHBIX U
pacteHuid. AmonTo3. MHOTOKJIETOYHBIM OpraHu3M Kak eauHas cuctema. CTBOJIOBBIE KIIETKH.
Perenepanusi. B3aumopeiictBue kieTok B opranuzMe. KOHTpollb 1I€IOCTHOCTH OpraHu3Ma.
Nmmynuter. Meiio3. Omnpenenenue mnoia y >XUBOTHbIX. IlooBoe u Oecronoe pa3MHOXKEHHE.
ComaTnyeckue M MoJIOBbIE KJIETKH. UepenoBaHue TaruiOWIHOW M JUIIOMAHON CTaauid B )KU3HEHHOM
uukie. [TapreHorene3. OOpa3oBaHue MOJOBBIX KIETOK Y KUBOTHBIX M pacTeHuil. Omiog0TBOpeHre y
KUBOTHBIX U pacTeHuid. JlemoHcTpanuu CxeMbl M TaOIHIIBI, WLTIOCTPUPYIOMINE: CTPOCHHUE TKaHEH

paCTCHI/Iﬁ N JKHUBOTHBIX; CIIOCOOBI  OECIONIOro PAa3SMHOXCHUA; OIUIOAOTBOPCHUC Y paCTCHHf/'I n



KUBOTHBIX, CTaAUN Pa3BUTHA 3apOJbIllia IMO3BOHOYHOT'O XUBOTHOI'O, HOCT3M6pI/IOHaJ'IBHO€ pa3sBUTHC.

Junamuueckue mocoous «Jlenenue kietku. MuTo3 u Melio3y», «I'aMeToreHe3 y )KUBOTHBIXY.

Pasgen 1l OCHOBHBIE 3AKOHOMEPHOCTH HACJIEJACTBEHHOCTH WM
U3MEHYUBOCTH (46 1)

Tema 6. OcHOBHble 3aKOHOMEPHOCTH fIBJeHHMH HacjeacTBeHHocTH (14 4)
HacneacTBeHHOCT, — CBOMCTBO JKMBBIX oOpranu3MoB. ['‘eHetruka. Paboter I. MeHnnens.
['mOpumonornyeckuii  MeTOoJ HW3y4YeHHUs HaclencTBeHHOCTH. Asutenu. [eHotunm u  (EeHOTHIL.
JIOMUHaHTHBIE W PEIECCUBHBIC Tpu3Haku. EnuHOOOpa3zue TruOpUIOB TMEPBOTO TMOKOJCHHS. 3aKOH
pacierieHusi. [ OMO3UTOTHI U TETePO3UTOTHL. JIUTHOpUAHOE U MOIUTHOPUTHOE CKPEIIUBAHUS. 3aKOH
HE3aBHCHMOI'0 HacjelOoBaHUs. AHaIM3UpYIOIIee CKpellrBaHue. B3anMoaelicTBue aienbHbIX T'€HOB.
Hemnonnoe nomuanpoBanue. KomomuuupoBanue. BzanMoaeicTBrue HealIenbHBIX TeHOB. [lonurenHbie
npuszHaku. CTaTUCTUYECKass MPHUpPOJa FeHETHYECKUX 3akoHOMepHocTel. ClerieHHOe HacleqoBaHue.
Kpoccunrosep. Kapter xpomocom. CoBpeMeHHBIE METObI KapTUPOBaHU XpoMocoM. HacnenoBanue,
cuerieHHoe ¢ mosioM. MuakTtuBanus X-XpoMocoMbl y camok. [Ipu3Haku, orpaHWYEHHBIE MOJIOM.
Hemonctpanun Cxembl U TaONMIBI, WUIIOCTPUPYIOIIME: MOHOTUOpUIHOE U AUTHOPUIHOE
CKpEIIMBAaHUS M WX IMTOJOTHYECKHE OCHOBBI; IMEPEKPECT XPOMOCOM; HEIOJHOE JTOMHUHHUPOBAHUE;
CIICTUICHHOE HaclieZIOBaHUE; B3auMoielicTBre reHoB. CeMeHa ropoxa ¢ pa3HbIM (PEHOTUTIOM (TJIaIKHE,
MOPIIUHKUCTBIC, KENThle, 3ejeHbie). JluHamudeckue mocobust «MOHOTHOPHIHOE CKpEUIMBAHHE,

«IurubpuiHOE CKpEIUBaHHUE.

Tema 7. OcHOBHBIC 3AKOHOMEPHOCTH SIBJCHHH HM3MeHYHBOCTH (12 1) M3meHumBOCTH —
CBOMCTBO  JKMBBIX  OpraHm3mMoB. HaciencrBeHHass W HEHACHENCTBEHHas  M3MEHYMBOCTD.
KomMbOunatuBHast m3MeHYMBOCTh. MyTallnOHHAs U3MEHYMBOCTh. ' €HOMHBIE, XpPOMOCOMHBIE, T€HHbIE
MyTaluu. 'eHepaTuBHbIE M cCOMAaTHUYECKHE MyTalluK. 3aKOoH romosorudeckux psiios H. U. BaBunosa.

BHesnepHas HacieICTBEHHOCTb. MUTOXOHIPHAIBHBIE M XJIOPOIUIACTHBIE TeHbl. [IpuumHb
BO3HUKHOBEHUs MyTauMid. MyrtareHHble (akTopbl cpenpl. OKCIIEPUMEHTAIbHBIA MyTareHes.
B3anmopeiictBrue resHoruna u cpeapl. KauecTBeHHbIE M KOIMYECTBEHHBIE MTpU3Haku. Hopma peaknun
npu3Haka. MoaudukanonHas u3MeHUYUBOCTh. JlemoHcTpauuu Cxembl, Tabmuupl, Gororpaduu u
KOMHATHBIE PACTeHUS, WUTIOCTPUPYIOIIHE: pa3InYHble MyTaluu (pa3Hble MOpoJbl CO0aK, YaCTUYHBIN
abOMHU3M U HeoOblYHas (popMa JIHMCTHEB y KOMHATHBIX PACTEHM, €CIU €CThb BO3MOXKHOCTh —
KYJIbTYPbl MYTaHTHBIX JUHUHA Ip030(UiIbl); MEXaHU3M XPOMOCOMHBIX MYTallUi; MOAU(PHUKAIIMOHHYIO
W3MEHYUBOCTb; ILIEHTPhl MHOT000pa3usi M MPOMCXOKIEHHUS KYyJIbTYpHBIX pacTeHui. ['epOapHbIit
MaTepHall 3J1akOB C TOMOJIOTHYECKON M3MEHYMBOCTBIO (OCTHUCTBIE, O€30CThIE, BHICOKUE, KAPJIUKOBBIE

pacTeHus U T. 11.).



Tema 8. I'eHeTHYeckHe OCHOBbI HHAUBUAYAJILHOr0 pa3BuTus (10 4) OyHkuuoHupoBaHue
TCHOB B XOJI€ MHIWBHIyalbHOTO pa3Butus. Jlerepmunanus u quddepennupoka. Juddepennuansuas
aKTUBHOCTh TeHOB. JlelicTBue TeHOB B »MOpuorenesze. IlepecTpoiiku TeHOMa B OHTOTCHE3E.
NMMyHOTTIOOYIMHOBBIE ~ T€HBl ~ MJICKOMMUTAIOMUX.  MOOWIbHBIE  T'€HETUYECKHE  DIIEMEHTHI.
MHuosxecTBeHHOe neiicTBue TeHoB. JleranmpHbie MyTanuu. HacnemoBanue muddepeHIpoBaHHOTO
COCTOSIHMS KJIETOK. XMMEpHbIE M TpaHCIe€HHbIe opraHu3Mbl. KiloHupoBanue. I'eHeTnyeckue OCHOBBI
noBeJeHHs. | eHeTUYeCKre OCHOBBI CIIOCOOHOCTU K 00ydeHuto. JlemoHcTpanuu Cxembl U TaOJHUIIBI,
WJUTFOCTPUPYIOIME B3aUMO/IEUCTBUE T€HOB U MEXAHNU3M XPOMOCOMHBIX MYTallUM.

Tema 9. I'eneTuka 4vesoBeka (10 4y) Meroasl M3y4eHUsS T€HETHKHU Ye€JIOBEKa. biu3HElBbI.
KapuoTtun yenoBeka u XpoMocoMmHble Oone3Hu. KaptupoBanue xpomocoM uenoBeka. BozmoxkHOCTH
J€YEHUs W NOPEeayNpexJIeHUs  HacJEJACTBEHHbIX  3aboneBaHuil.  Meauko-reHeTHUECKOe
KOHCYJIbTUPOBAHHUE.

JlemoHcTpanuu

Cxembl © TaONWIBL, WUTIOCTPUPYIONIME WCCIENOBAaHUA B O0JACTH OMOTEXHOJOTHH.
Junammueckue mocoous «I'eHeTnka rpymm kpoBu», «HacnenoBanue pesyc-hakropay.

Ipumepnsiii cnucox 1abopamopHvix pabom

1. O6Hapy>xeHue 6UOMOTUMEPOB B OMOJIOTHUYECKUX 00BEKTaX.

2. Bpoigenenue E€30KCHHYKJICONPOTEUAa M3 TKaHU cene3eHku (rieueHu). KauectBeHHas
peakuus Ha JTHK.

3. Karanutuueckas akTUBHOCTh ()EPMEHTOB B JKUBBIX TKAHSIX.

4. YCTpOoHCTBO CBETOBBIX MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIMPOBAHUS.

5. Oco0GeHHOCTH CTPOEHUS KIETOK IPOKAPUOT U 3YKapuoT. KIeTku pacTeHuil v )KUBOTHBIX.

6. CtpoeHue KIeTKu. Pa3zmepsl KJI€TOK U BHYTPUKIIETOUHBIX CTPYKTYP.

7. dusnonornyeckue CBOUCTBA KJIETOYHONH MEMOpaHHBI.

8. M3yuenue Mop¢oJOrUM M TMOACYET XPOMOCOM Ha BPEMEHHBIX Ipernaparax M3 KOPEIIKOB
KOPMOBBIX 0000B.

9. XpoMocoMmsbl MiekonuTaromux. Kapuorumn.

10. I'urantckrie XpOMOCOMBI B CIIFOHHBIX JKeJI€3ax JINYMHOK KOMapa XUpOHOMYca (MOTBLISA).

11. MuT03 B KII€TKax KOpelKa JIyKa.

12. 3y4yeHue merno3a B bUIbHUKAX [BETKOBBIX PACTEHUM.

13. Meiio3 u pa3BUTHE MYKCKHX ITOJIOBBIX KJIETOK.

14. Cnepmarorene3 u oBorenes. CTpoeHHe MoJIOBBIX KieTok. HauanmbHble cTaguu IpoOiaeHus
SIMUEKIIETKH.

15. Ipo3odmia kak 0OBEKT TeHEeTUYECKHX uccieaoBaHuil. [locTaHOBKa MOHOTHOpPHUIHOTO U

JTUTHOPUTHOTO CKPEIIMBAHUH.



16. AHanu3 HacleOBaHUS B TIEPBOM TIOKOJICHHMH MOHOTHOPHIHOTO W JUTHOPHUIHOTO
kpemuBanuil. [locraHoBKa orbITa Ha HaclleJOBaHKE, CIEIJICHHOE C MTOJIOM.

17. AnHanu3 HaclnelOBaHHS BO BTOPOM TIOKOJIEHHH MOHOTHOPHIHOTO W JTUTHOPHIHOTO
CKpelIMBaHUi. AHalaM3 HACJICIOBaHUS B TIEPBOM ITOKOJCHUHU IPU3HAKOB, CIICTUICHHBIX C TIOJIOM.
ITocTaHOBKA ONBITOB Ha CLEIJIEHHOE HACIEIOBaHHUE.

18. Ananu3 Haciae10BaHMS BO BTOPOM IMOKOJEHUU MPU3HAKOB, CLICTUICHHBIX C MOJIOM. AHAaIu3
CHLEIUJICHHOTO HacJIe/I0Ba HUSl B IEPBOM MOKoJIeHUU. [locTaHOBKA OIbITa HA KPOCCUHTOBED.

19. I'eHOMHBIE U XPOMOCOMHBIE MYTaIlUH.

20. PemieHne TeHETMUYECKHMX 3a7ad Ha MOHO- W JTUTHOPUIHOE CKPEIIMBAHUSA, CIEIUICHHOE
HacJICOBaHUE, HACIS0BaHUE, CICINICHHOE C IOJIOM, B3aUMOICHCTBHIC TCHOB.

21. KapuoTtun uenoBeka. XpoMOCOMHBIE 00JIE3HH YEJIOBEKA.

22. CocTaBlieHHE POJIOCIOBHBIX M UX aHAJIU3.

23. VI3MeH4YHBOCTh, IOCTPOSCHUE BAPUALIMOHHOTO PsiJia M BAPUALMOHHON KPUBOM.

11 kaacc (105 4, 3 4 B Henes110; 3 4 — pe3epBHOE BpeMsi)
Paznea 111 9BOJIIOIUA OPTAHUYECKOI'O MHUPA (66 1)

Tema 10. Bo3HnKHOBeHHME M Pa3BUTHE IBOJIONUOHHOI Onosorum (10 4) BozHukHOBEeHUE U
pa3BUTHE HBOJIIOLMOHHBIX Haed. OpomonuonHas Tteopus K. b. Jlamapka. Kusup u tpyner Y.
HapsuHa. OCHOBHbIE NMPUHIMIIBI BOJIOLMOHHON Teopuu [lapBuHa. ®opMUpOBaHUE CHHTETHUYECKOM
teopun 3Bomounu. Pabotrer C. C. YerBepukoa u M. U. Ilmaneraysena. IlazeoHTonoruyeckue,
Oouoreorpaduyeckre, CpaBHUTEIbHO-aHATOMUYECKHE, HMOPHOJIOTHYECKHME U  MOJIEKYJISApHbIE
cBUJETENbCTBA dBOMONMH. JlemoHcTpanuu Cxembl, TaOnuIpl U (oTorpaduu, WILTIOCTPUPYIOIIUE:
(OpMBI COXPaHHOCTH MCKOIMAEMBIX PACTEHUM U KUBOTHBIX; aTaBU3MbI U PYJAUMEHTHI; aHAJIOTMUHbIE U
TOMOJIOTMYHBIE OpraHbl; JOKa-3aTeJbCTBA JBOJIIOIMM OpraHMYecKoro mupa. llameoHronoruueckue
KOJUIEKIIHH.

Tema 11. Mexanusmsl 3Botionuu (28 1) [onynsamnus — sneMeHTapHast €IUHUIIA BOJIIOIUH.
BryTtpuBnoBas n3aMeHUMBOCTh. ['eHETHYECKAs CTPYKTYypa MOMYJSIUA. Y paBHEHNE U 3aKOH XapIu —
Baiin6epra. Myranuu Kak HCTOYHMK TE€HETHUECKOW W3MEHUYMBOCTH momysiuid. CiyuaiiHbie
nporeccel B nonynsuusax. [peii¢ renos. Ilomynsmuonnsle Bosn Hbel. bopb0a 3a cyiiecTBoBaHUE.
EctectBenHblii oTOOp — HampaBistonuii ¢gaxktop s3Bomtonuu. DOpMbI €CTECTBEHHOro OTOOpa.
[TonoBoii oTOOp. AnanTarus — pe3yabTaT eCTeCTBEHHOro 0TO0pa. Murparuu kak (hakTop IBOIIOIUH.
ITonsatue Buma. Kpurepun Bupa. Ilyru BumooOpazoBaHus. AJIONATPUYECKOE M CHUMIIATPUUYECKOE
BUZ000pa3oBaHue. MHUKpPO- W MaKpOdIBOJIOIMA. [eHeTHdecKkue M OHTOI€HETHYECKHE OCHOBBI

sBosmonnu. Hampasnenus osBomtouuu. Apomopdos, wugumoamanTanuss W oOmas JereHeparus.



JluBepreHius, KOHBEPreHIus U napajuienu3M. buonornueckuit nmporpecc. Equnoe apeBo XKU3HH —
pe3yabTaT 3BOJIIOIIH.

Hemoncmpayuu Cxembl, Tabnumbl U (GoTorpaduu, WLTIOCTPUPYIOIINE: JBIKYIIUE CHIIBI
SBOJIIOLIMM;  JBIKYIIMHA W cTaOMIM3Upyromuid  oTOOp; BO3HUKHOBEHHME M MHOroobpasue
MPUCTIOCOOJICHU Yy OpraHu3MoB (KAaKTyCOB, OpXHJAEH, MOPCKHX MJICKONUTAIOIMIUX U T. I.);
o0Opa3oBaHKE HOBBIX BUJOB B MPUPOJIE; reorpaduueckoe U IKOJIOTHUECKOe BUI000pa3oBaHue; GOpMbI
IBOJIIOIIMM — JUBEPreHINIO, KOHBEPreHIUIO, MapajulelIu3M; IYTH ODBOJIONHH — apoMopdos,
UIMO0aJaNTallI0, JEeTeHEPalli0; OCHOBHBIE apoMOp(o3bl B SBONIONMHM PACTEHUNH M IKUBOTHBIX;
SBOJIIOLUIO PACTUTEIBHOTO U )KUBOTHOT'O MUDA.

Tema 12. Bo3dHukHoBeHue U pa3BuTHe :ku3HH Ha 3emiie (10 1) CymHOCTH KU3HH.
Ompenenenust xkuBoro. I'mmore3sl BO3HMKHOBeHUs ku3HH. Omnbitel @. Penu u JI. Ilacrepa.
CoBpeMeHHbIE TPECTABICHNUS O BO3HUKHOBEHUU XKU3HU. ATMOcdepa apeBHer 3emin. AOGUOTreHHBIN
CHUHTE3 opraHuveckux BemiecTB. OOpasoBanue u sBomonus Ouononumepos. Poirs IHK u PHK B
oOpa3oBaHuK cHCTeM ¢ oOpaTHOW CBs3b0. OOpa3oBaHWE M JBOJIONHUS OMOJOTHYECKHX MEMOpaH.
O6pazoBanue mnepBUUHBIX TerepoTpodoB. M3yuenne ucropum 3emiuu. [lameontomorus. Metonbl
reoxpoHosnoruu. Mi3mMenenue knmumara Ha 3emie. [pelid koHTHHEHTOB. Pa3BuTne ®U3HU B KPUIITO30€.
CumOuotuueckass Teopusi 00pa3oBaHHS SyKapuoT. Bcembllka pa3sHOOOpaszus >KUBOTHBIX B KOHIIE
nporepo3osi. PasBurue opraHnueckoro mupa B naineosoe. Passurme xnm3Hu B Me3o030e€. PasButue
JKW3HU B KaHO30€.

Hemoncmpayuu CxeMbl U TaONULBI, WUIIOCTpUpylomue (uopy u QayHy MO3THETO
MPOTEPO30s, ManIeo30s, Me30305, KaliHO30s (JIETHUKOBBINM mepuon). Mckomaemble OCTaHKH KMBOTO —
OKaMEHEJIOCTH, OTIEeYaTK! (MaJICOHTOIOTHYECKAsT KOJIJICKIINS ).

Tema 13. Bo3HUKHOBeHUE U Pa3BUTHE YejioBeka — anTponorene3 (10 ) Mecro uenoBeka
B cucTeMme kuBoro mupa. CpaBHUTETHLHOMOP(]OIOTHUECKHE, ITOJOTMUECKUE, IIUTOTCHETHYECKHEe U
MOJIEKYJISIPHO-OMOJIOTUYECKUE JIOKa3aTebCTBA POJCTBA YENOBEKAa M YEIOBEKOOOPa3HBIX OOE3bsH.
[TaneonTONMOTMYECKHE JAHHBIE O MPOUCXOXKIECHUU U DBOJIIOINH MPEIKOB YEJIOBEKAa. ABCTPATIOMUTEKH.
IIepBeie mpencraBurenn pona Homo. Heanpepranbekuii 4enoBek. MecTo HeaHAEpTAIBLEB B
sBoNIONIMK 4enoBeka. KpomanboHIbl. buonorundeckue Qaxtopsl sBoOMIONME 4YeinoBeka. ColuanbHbIe
(haKkTOpHI ABOJIIOIMH YEJIOBEKAa — MBIIUIEHUE, Peub, OPYAHUIHAS AeATeIbHOCTh. Ponb conuambHON
cpenbl B (OPMHPOBAHMHM UYETOBEYCCKUX HWHIAWBHAYYMOB. COOTHOIIEHHWE OWOJOTHYECKUX |
CONMABHBIX (AaKTOPOB B DBOJIONMH 4YeloBeka. YenoBedeckue packl. Ponp wm3omsauum B
(hopMUPOBaHUM PACOBBIX MPHU3HAKOB. KpHUTHKa pacHCTCKUX TEOPUI.

Hemoncmpayuu CxemMbl W TaONUIBI, WILTIOCTPUPYIOIINE: TPEIIIECTBEHHUKOB YelOBEeKa

(aBcTpanonuTek, HeaHaepTajel, KpOMaHbOHEN); OPYIUsl Tpy/a YeJOoBeKa yMEeJoro, HeaHaepTalblia,



KpPOMaHbOHIIA (IKCMO3MIIMM MECTHOTO KpaeBeaueckoro Myses). [lameonuTudyeckoe HCKYCCTBO
(penpoyKIuK MPON3BEACHUH MEPBOOBITHBIX XYI0KHHUKOB).

Tema 14. Cenexknusi m OmorexHosnorus (8 4u) Cenexkuus Kak Ipolecc M Kak Hayka.
OpomManiHuBaHHe Kak MepBbIi 3Tam cenekuud. L{eHTpbl MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHIA.
[IpoucxoxaeHre AOMAIIHUX XUBOTHBIX M IIEHTPhl MX OJOMAaIIHUBaHUS. VICKyCCTBEHHBIH OTOOpP.
MaccoBplii M WHAMBHIYaIbHBIM OTOOp. SIBIeHME TeTepo3uca M €ro NPUMEHEHUE B CEJICKIIUU.
Hcnonb30BaHne IUTOMIA3MAaTHYECKOW MYXKCKOM cTepwibHOCTU. llonmumuonanss u  OTHaneHHas
rubpuanzanys B cenekuuu pact KpynHomacuitabHas CeneKIus >KUBOTHBIX. Y CIIEXH CEJICKIUU.

Hemoncmpayuu Cxembl W TaONULBI, WIIIOCTPUPYIOLIME: METOABI CEJNEKIUH; CEeJIEKIHI0
pacTeHuil 1 )KUBOTHBIX; YCIIEXU CENEKIIUH; UCCIIE0BAHUS B 00JaCTH OMOTEXHOIOTHH.

Paznea IV OPTAHU3MBbI B OKOJIOI'MYECKUX CUCTEMAX (36 4)

Tema 15. Opranusmbl u okpy:xkawmas cpeaa (14 1) B3aumooTHOmIeHUs opraHusma U
cpensl. Jkosnoruueckue (akTopbl. 3akoH TosnepaHTHocTH. [IpucnocobnenHocts. Ilomynsanus kax
npupoaHas cuctema. Ctpykrypa nomynsauuid. Jlunamuka nonynsuui. JKusHeHHble cTpareruu. Bun
KaK cucTeMa NOoMyJsiiuid. Dxkojorudeckast Hua. JKu3HeHHbIE (OPMBI.

Hemoncmpayuu Cxembl U TaOIHIBI, WUTIOCTPUPYIOUINE SKOJOTHYEcKHe (AaKTOphl M UX
BIIUSTHUE HA OPTaHU3MBI.

Tema 16. CoodmecrBa u 3kocucteMbl (12 4) CooOmecTBO, dKOCHCTEMa, OHOIIEHO3.
KommoHeHThl 3K0CHCTEMBI. DHEpreTudeckue CBs3u. Tpoduyeckue ceTu. [IpaBmiio 3K0IOTrHYECKOM
nupaMubl. MeXBUAOBbIE U MEXIOMYISLUOHHBIE B3aMMOJIEUCTBHUS B 3KOocucTeMax. KoHKypeHuus,
cuMmOuno3, anpTpyus3M. IIpocTpaHCTBeHHas CTpykTypa cooOmiectB. JluHamuka skocucteM. Cranuu
pa3BuTHs s3KocucTeMbl. CyKkiieccus. Y CTOWYMBOCTD SKOCUCTEM. 3eMJIEAENIbYECKUE IKOCUCTEMBI.

Hemoncmpayuu  CxemMpl W TaOMMIBI, WUIIOCTPUPYIOLIUE: Pa3IMYHbIE 3KOCHCTEMBI,
TpouUecKre YpOBHH 3KOCUCTEMBI; MUILEBBIE LIENU U CETH; KOJIOTUYECKHE MUPAMU/Ibl; MEXKBHIOBbIE
OTHOIIECHHS; KpPYroBOPOT BEIIECTB U MPEBpAIllEHUs DJHEPIMM B DKOCHCTEME; CYKIIECCHHU.
Junamuueckue nmocooust « TunuyHbie OMOIIEHO3bI», ATPOIIEHO3).

Tema 17. buocdepa (6 4) buocdepa. Yuenne B. U. Bepuanckoro o 6mochepe. buomsr.
JXuBoe BelecTBO U OMOT€OXUMHUYECKHUE KPYTOBOPOTHI B OMOEHUH. DKCIIEpUMEHTAIbHbBIN MyTareHe3 u
€ro 3HadeHHe B cereKuuu. KieTounas HHKEeHEpUs U KJIETOYHAs CeJIEKIHs. X pOMOCOMHAsI UHKEHEPHSL.
[Ipumenenne TeHHOW WHXeHepUH B cenekuun. chepe. buochepa u demomek. ['mobambHBIE
aHTpONOreHHbIe u3MeHeHus B 6uocdepe. [Ipobiema ycroitunBoro pa3Butusi ouocgepsl.

Hemoncmpayuu Cxembl U TaONMIBI, WUTIOCTPUPYIOLIHE: CTpOeHUE OHOC(Epbl; KPYroBOPOTHI

yriepoza, a3ora, pochopa 1 KUCIOPOAA.



Tema 18. buojsiornyeckne 0CHOBbI OXpaHbl npupoasbl (4 4) CoxpaHeHue W MOAACPKaHUE
OHMOJI0rMYecKoro paznooopasus. [IpuanHbl BEIMUpaHUS BUAOB U nonyisiui. CoxpaHeHue reHopoHIa
1 peuHTpoayKIusa. CoxpaHeHHEe IKOCHCTEM. bHOTOrnYecKuit MOHUTOPUHT i OMOWHTUKAIIHUS.

Jemoncmpayuu CxeMbl U TaOIUIBI, WUTIOCTPUpYIOIIKE: OHOpazHOOOpas3ue; MOCIeICTBUS
JesITeIbHOCTH YeJIOBEKa B OKPYKAIOILEH cpelie; peakue U rucuesaromue Buasl. Kapra «3anoBeqHuku u
3akazHuku Poccumy. Jlnnamudeckoe mocooue «buocdepa u 4eoBeK».

IIpumMepHBIii CIUCOK J1a00PATOPHBIX PadOT

1. AHanu3 reHeTH4ecKod N3MEHYMBOCTH B MOMYJIALMSIX JOMAIIHUX KOIIIEK.

2. HaGmonenne u onucanue ocobOel Buaa Mo MOPQOJOTHUECKOMY KpHTEpuro (Tepbapuw,
KOJUIEKLIMUA HACEKOMBIX ).

3. BoisiBieHHE M3MEHYHBOCTH y 0co0eil omHOro Buaa (repOapHble 00paslbl, HAOOPHI CEMSH,
KOJUIEKIIMY HACEKOMBIX H T. I1.).

4. Nzy4yenue pa3HooOpa3usi MENKHX OYBEHHBIX YICHHUCTOHOTUX B PA3HBIX SKOCHCTEMAX.

5. BospeiicTBue 4enoBeka Ha BOJHYIO Cpely W 3arps3HEHHE OeperoB BOJOEMOB (TIOJeBas
pabora).

6. OmnucaHue HKOCHCTEM CBOEH MECTHOCTH (BHIOBasi U MPOCTPAHCTBEHHAs CTPYKTYpa,
CE30HHBIC U3MEHEHUS, HAJTMYKE aHTPONOTEHHBIX U3MEHEHHUIA ).

7. OnucaHue arpo’KOCHUCTEM CBOEH MECTHOCTH (BHUIIOBas W MPOCTPAHCTBEHHAsS CTPYKTYpa,
CE30HHBbIC U3MEHEHHU S, HATMYUE aHTPOIIOTCHHBIX U3MEHEHHUI ).

8. MccnenoBaHre M3BMEHEHU B DKOCHCTEMaxX Ha OMOJIOTHYECKIX MOJIENIX (aKBaprUyM)

TemaTnueckoe niianupoanue 10 kiaace

Ne Ha3Banue TemMbl Koanuyecrso | KouanuecTBo
4yacos J1a00pPaTOPHBIX
pador

1 buonorns kak Hayka. MeToibl HAy4HOTO ITO3HAHMS 2

2 MonekyIbl 1 KIETKH 12 1

3 Knerounslie CTpyKTYpbI U UX (QYHKIIMU 6 4

4 ObecrieueHne KIETOK YHEPTHEH 8

5 HacnencrBennas nndopmanus u peannsanus ee B KJIeTKe 14

6 NunuBuayanpHOE pa3BUTHE U Pa3MHOKCHHE OPTaHHU3MOB 12

7 OCHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUHM HACJIEICTBEHHOCTH 14

8 OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHUI NU3MEHYUBOCTH 12




9 ['eHeTnyecKkre OCHOBBI MHANBUAYAIBHOTO Pa3BUTHS 10
10 I'eHeTHKa yen0BEKa 10
11 PezepBHOE Bpems 3
Hroro 103 5
TemaTuueckoe mianuponanue 11 kiace
Ne Ha3Banue TeMbl KoanuectBo | KoamuecTrBo
4yacoB J1a00paTOpPHBIX
pador
1 Bo3HUKHOBEHHE M pa3BUTHE YBOFOIIMOHHON OMOIOTHI 10
2 MexaHU3MBbI PBOJIFOLIAN 28
3 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile 10
4 Bo3HHKHOBEHHE U pa3BUTHE YEIIOBEKA — AHTPOIIOTEHE3 10
5 Cenekps 1 OMOTEXHOJIOTUS 8
6 Opranu3Mbl B OKpyXKaromas cpeaa 14 1
7 Coo011ecTBa U 9KOCHCTEMBI 12 1
8 buocdepa 6
9 buonorudeckre 0CHOBBI OXpaHbI IPUPOIBI 4
Pe3epBHOe Bpemst 1
Hroro 103 2




