PABOYASI TIPOI'PAMMA
YUYEBHOI'O NPEJIMETA
«BHOJIOT US»

HA YPOBEHB CPEJHEIO OBLLEIO OBPA3OBAHUA,
COOTBETCTBYIOLAS ®EAEPAJIBHOMY
roCYJAPCTBEHHOMY OBPA3OBATEJLHOMY
CTAHIAPTY



1.IlnannpyeMsbl pe3yabTaThbl OCBOEeHHE Y4eOHOro npeaMera «buosiorus»
IIpenMeTHbBIE pe3ybTAThI

B pesyabTaTte ndyuenusi yueoHoro npeamera «bnosorus» Ha ypoBHe cpeHero ooiero
o0pa3zoBaHus:
BorinyckHUK HA 0230BOM YPOBHE HAYYUTCS:
— pacKkpeIBaTh Ha IMpHUMeEpax poJib OHONOTHH B (OPMHUPOBAHUHM COBPEMEHHON HAaydyHOMU
KapTUHBI MUPa U B IPAKTUYECKOMN ACSITEIBHOCTHU JIIOJICH;
— MMOHMMATh M OIHMCHIBATH B3aMMOCBS3b MEXKIYy CCTCCTBCHHBIMH HayKaMH: OHOJIOTHEH,
(GU3MKOH, XMMHEH; YCTaHABIMBATH B3aMMOCBSI3b IIPHUPOIHBIX SIBICHUI;
— MMOHUMATh  CMBICI, pa3iu4yaTh W  OINHUCHIBAaTh  CHCTEMHYIO  CBSA3b  MEXIY
OCHOBOIIOJIAralOIIUMHU  OUOJIOTUYECKUMU TOHATUSMM: KJIETKa, OpraHu3M, BHJ, SKOCHUCTEMA,
ounochepa;
— HCII0JIb30BATh OCHOBHBIE METOJbl HAYYHOTI'O TO3HAHMUS B Y4EOHBIX OMOJIOTMYECKUX
HCCIIEIOBAHUSAX, IPOBOJUTH KCIIEPUMEHTHI 110 U3YUEHHUIO OMOJIOTHYECKX OOBEKTOB U SBJICHUI,
O0OBSCHATH PE3YIbTATHl IKCIIEPUMEHTOB, aHAJM3UPOBAThH UX, POPMYJIUPOBATH BHIBO/IHI,
- (hopmyaupOBaTh TUIMOTE3bl HA OCHOBAHHUH MPEIOKEHHON OMOJIOTrHYecKol HHGOPMAIIN
Y TIpejyiaraTh BapuaHThl IPOBEPKH TUIIOTES;
— CpaBHMBaTh OMOJIOTUYECKHE OOBEKTHI MEXKIy COOON MO 3aJaHHBIM KPUTEpUsM, JAeJaTh
BBIBOJIbI M YMO3aKJIIOUEHHSI HA OCHOBE CPaBHEHUS,
— 000CHOBBIBATh €AMHCTBO XWBOW M HEXWBOW MPUPOJBI, POJICTBO >KUBBIX OPTaHU3MOB,
B3aMMOCBSI3U OPIaHU3MOB U OKPYKAIOIel Cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPUH;
— MPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHMYECKUX COCIWHEHHHA KIIETKU
(6emKOB, )KUPOB, YIIIEBOIOB, HYKIEMHOBBIX KHCIIOT);
— pacrno3HaBaTh KJIETKH (IPOKAPUOT U SYKApUOT, PACTEHUH U )KMBOTHBIX) 110 OMHUCAHUIO, Ha
CXEMaTHYEeCKMX H300paKeHUX; yCTaHABIUBATh CBS3b CTPOCHUS U (PYHKIHUA KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBAaTh MHOTOO0Opa3He KIETOK;
— pacrno3HaBaTh MOMYJISAIUI0 U OMOJIOTMYECKUIA BUJI IO OCHOBHBIM MPU3HAKAM;
— OTHCHIBATh (PEHOTUI MHOTOKJIETOUYHBIX PACTEHUI M KUBOTHBIX IO MOP(}OIOTHUECKOMY
KpUTEPUIO;
— 00BSACHATH MHOTO0Opa3ue OpraHu3MOB, IIPUMEHSS IBOJIIOLIMOHHYIO TEOPHIO;
— KJIaCCU(UIIMPOBATH OMOJIOTUYECKHE OOBEKTHI Ha OCHOBAHMM OJHOTO HIIM HECKOJIBKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIIOCOOBI JIBIXaHUS U Pa3MHOKEHHUS, 0COOEHHOCTHU
pa3BUTHA);
— OOBSACHATH NPUYUHBI HACIIEJICTBEHHBIX 3a00JIeBaHMUIA;
— BBISIBIISITh U3BMEHYUBOCTb Y OPraHU3MOB; OOBSCHATH MPOSABICHUE BUIOB M3MEHUYHUBOCTH,
HCIOJIB3YS 3aKOHOMEPHOCTHU M3MEHYUBOCTH; CpaBHHUBATh HACJIEJICTBEHHYIO u
HEHACJIEJICTBEHHYIO U3MEHUYHUBOCTE;
— BBISIBIISATE  MOpdoJoruueckue,  (GU3MOIOTHUYECKUE,  IOBEACHUYECKUE  aJanTalliu
OpPraHU3MOB K cpefie OOMTaHUs U ACHCTBUIO KOJOTHYECKHX (PaKTOPOB;
— COCTaBIISATh CXEMBI MIEPEHOCA BEUIECTB U SHEPTUU B IKOCHCTEME (1IeTH MUTaHUS);
— MPUBOJUTH JOKa3aTelIbCcTBA HEOOXOJUMOCTH COXpaHEHUs OuopasHooOpasus i
YCTOWYHBOTO PA3BUTHUS U OXPAHBI OKPYKAIOLIEH Cpebl;
— OIICHUBATh JIOCTOBEPHOCTh OHOJIOTHYECKOW WH(POpPMAINK, TMOIYYEHHONW U3 pa3HbIX
WCTOYHUKOB, BBIIEIATH HEOOXOAMMYI0 HWHGOpPMAIMIO I HCIOJIb30BaHHUS €€ B y4eOHOU
JESATEIBHOCTH M PEUIEHUU MTPAKTUYECKUX 33]1a4;
— MIPE/ICTaBIATh OHONOTHYECKYI0 HHGPOpMAaIlMI0O B BUIE TEKCTa, TaOMHUIBL, rpaduka,
JMarpaMMbl U JIelaTh BBIBOJIbI HA OCHOBAHHUH MPEJICTABICHHBIX JaHHBIX;
— OIICHUBATh POJb JOCTHXKEHUN TE€HETHKH, CENEKUUU, OMOTEXHOJOTHUU B MPAKTUUYECKOU
JeSITEeILHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HH,
— OOBSCHATh HETaTHMBHOE BIMSHUE BEIIECTB (AJIKOTOJs, HUKOTHHA, HAPKOTUYECKHX
BEIIECTB) HA 3apO/IbIIIEBOE PA3BUTHE YEIIOBEKA,
— OOBSCHATH TIOCTIEICTBUS BIUSHUS MyTareHoOB;
— OOBSACHSATH BO3MOKHBIE IIPUYHUHBI HACTIEACTBEHHBIX 3a00JIEBaHUN.



BrinyckHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

- oasamv  HayuHoe O00BACHeHUe OuonocUYeCKUM aKmam, npoyeccam, s1eHUsM,
3AKOHOMEPHOCMAM, UCHOAb3YSL OUOI02UecKue meopuu (K1emoyHyio, 3601I0YUOHHYIO), VUeHuUe O
ouocgepe, 3aKonbl HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCTU,

- Xapaxmepuzo8ams COBPeMeHHble HANPAGLeHUs 8 PAa38Uumuu OUoI02UU; ONUCHIBAMb UX
B03MOIICHOE UCNONB308AHUE 8 NPAKMUYECKOU 0essmelbHOCMIU,

— CPABHUBAMb CNOCOOBL OeNleHUsl KIemKU (MUMO3 U Melio3);

- peuwtams 3a0a4u Ha nocmpoenue gpacmenma emopou yenu JJHK no npeonodxcennomy
¢paemenmy nepsoti, uPHK (MPHK) no yuacmxy /[HK;

- peutams 3a0a4u HA onpeodeieHue Koauvyecmed XpoMOCoM 8 COMAMUYeCKUX U HOA0BbIX
KIemKax, a makxdce 8 KIemKax neped Hauyaiom OeleHus (Meuo3a uiu Mumosda) u no e2o
OKOHUAHUU (OJ151 MHO2OKIIEMOYHBIX OP2AHUIMOB),

- peutams 2enemuyecKue 3a0a4u Ha MOHOSUOPUOHOe CKpewusanue, CoOCmasisims cxembl
MOHO2UOPUOHO20 — CKPEWUBAHUSl, NPUMEHSIS  3AKOHbL  HACIEOCMBEHHOCMU U UCNOb3YS
OUOI0CUYECKYIO MEPMUHONO2UIO U CUMBOTIUKY,

- VCMAHABIUBAMb MUN HACIE008AHUSL U XAPAKMED NPOsGIeHUs. NPUSHAKA NO 3A0AHHOU
cxeme poOOCOBHOU, NPUMEHSIS 3AKOHbI HACIe0CHEEHHOCHIU,

- OYeHUBamMv  pe3yibmamsl  83AUMOOCUCMBUsL  Yelo8eKa U OKpyJicalowel  cpeobl,
NPOCHO3UPOBAMb  BO3MOMNCHBLE NOCAECOCMBUSL 0esIMeNbHOCIU 4en08eKa OJisl Cyujecmeo8aHusl
OMOENbHBIX OUONO2UYECKUX 00BEKMO8 U YeNblX NPUPOOHBIX COOOUeCms.

BpInycKkHUK HA yriy0JIeHHOM YPOBHE HAYYMTCSH:

— OIIEHUBATh POJIh OMOJIOTUUECKUX OTKPBITHI U COBPEMEHHBIX UCCIEAOBAaHUHN B PA3BUTUU HAYKH
Y B MMPAKTHYECKOU JIEATETLHOCTH JIFO/ICH;

— OIIEHWBATH pOJIb OHOJIOTHH B (OPMHUPOBAHMHM COBPEMEHHOW HAydyHOW KAapTHUHBI MUDA,
MIPOTrHO3UPOBAThH MEPCIEKTUBBI Pa3BUTHSI OMOJIOTHY;

— yCTaHaBJIMBaThb M XapaKTePU30BaTh CBS3b OCHOBOIIOJIATAIONIMX OMOJOTMYECKUX MOHSITUN
(kmeTka, opraHusM, BUI, SKOCHCTEMa, Onocdepa) ¢ OCHOBOIOJIATAIONIMMU TMOHATHSIMHU APYTUX
€CTECTBEHHBIX HAYK;

— 000CHOBBIBATh CHUCTEMY B3TJISZIOB Ha KUBYIO IMPHUPOAY U MECTO B HEll yeloBeKa, MpUMEHSs
OMOJIOTMYECKHE TEOPHUM, YUEHHUS, 3aKOHbI, 3aKOHOMEPHOCTH, IOHHUMAaTh TPAHUIIBI HX
MIPUMEHHUMOCTH;

— MPOBOJUTH Y4eOHO-HCCIIEI0BATEIbCKYIO AEATEIBHOCTh MO OMOJIOTHH: BBIABUTATH T'MIIOTE3BI,
IJIAaHUPOBATh paboTy, OTOMPATh U IPEOOPA30BHIBATH

HEe0oOX0IMMyI0 HWHGOPMALIMIO, TMPOBOJUTH JKCHEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTATHI,
JIENIaTh BBIBO/IBI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

— BBIABIIATh U OOOCHOBBIBATh CYILECTBEHHBIE OCOOCHHOCTH pa3HBIX YPOBHEH OpraHu3aluu
KU3HU;

— apryMEHTHpPOBATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K IKOJOTUYECKUM IMpolieMaM U
MOBEACHUIO B TPUPOJHON cpele; — yCTaHABIMBATh CBSA3b CTPOCHUA U (PYHKIUN OCHOBHBIX
OMOJIOTUYECKUX MaKpPOMOJIEKYJI, UX POJIb B Mpolieccax KJIETOUYHOTO MeTaboIn3Ma;

— pelwaTh 3aJaud Ha ompeneneHue nocneaoBarenbHoctd HykineoTuaoB JIHK u uPHK (MPHK),
antukoaoHoB TPHK, mocnenoBareabHOCTH aMUHOKHUCIIOT B MOJIEKYJe Oelika, MPUMEHssT 3HAaHUS
0 peaKIMsAX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJE, MPUHLUIIE KOMIJIEMEHTapPHOCTH;

— JIenaTh BBIBOABI 00 M3MEHEHMSIX, KOTOpPBIE MPOU30UIYT B MpPOIECCaXx MAaTPUUYHOTO CHHTE3a B
cily4ae U3MEHEHUs nociieoBaTeabHoCcTH HykiaeoTuaos JJHK;

— cpaBHHUBATh (ha3bl JAeNEHUS KIETKU; PeliaTh 3a/laui Ha ONpe/IeJieHHe U CPAaBHEHHE KOJIMYECTBa
reHeTuueckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKIETOYHBIX OPraHU3MOB B
pasHbIX (hazax KIETOYHOTO IIUKJIA,;

— BBISIBJISITh CYILIECTBEHHBIE MPU3HAKH CTPOCHMS KJIETOK OPraHU3MOB Pa3HBIX LAPCTB KUBOU
MIPUPO/IbI, YCTAHABIIMBATH B3aMMOCBSI3b CTPOCHUS U (DYHKITUI YacTeil 1 OpraHOUIOB KIIETKH;

— 0OOCHOBBIBAaTh B3aMMOCBSI3b IUIACTHYECKOTO U DHEPreTHYECKOTO OOMEHOB; CpaBHUBATH
MPOLIECCHI TIACTHYECKOTO U SHEPTreTHYECKOr0 OOMEHOB, MPOUCXOJSAIIMX B KIETKaX >KHBBIX
OpraHU3MOB;



— OIpEAEIATh KOJMYECTBO XPOMOCOM B KJIETKAaX PACTCHUN OCHOBHBIX OTIEJIOB Ha Pa3HBIX
JTanax )KU3HEHHOT'O LIUKIIA;

— pemiatb T€HETHYECKHE 33a/a4d Ha JUTHOpUIHOE CKpelIMBaHHUe, CLEIUIEHHOe (B TOM 4HCIe
CLICIIJICHHOE C II0JIOM) HACJICJOBAHUE, AHAIU3UPYIOLIEE CKPEIIUBAaHHE, NPUMEHAS 3aKOHbI
HACJICICTBEHHOCTH U 3aKOHOMEPHOCTHU CLICIUIEHHOT'O HACICIOBaHUA;

— pacKpbIBaTh NPUYHHBI HACIEICTBEHHBIX 3a00JI€BaHH, apryMEHTHPOBATh HEOOX0AUMOCTb MEp
MIPEeNYNPEXICHUS TAKUX 3a00JI€BaHUM;

— CpaBHMBATh pa3HbIE CIIOCOOBI Pa3MHOXKEHUSI OPraHU3MOB;

— XapaKTepU30BaTh OCHOBHBIE ITAIlbl OHTOT€HE3a OPraHU3MOB;

— BBIIBJIATh TPUYMHBI M CYIIECTBEHHBIC MPH3HAKH MOAM(DUKAIMOHHON ¥ MYTallMOHHOMN
M3MEHUYMBOCTH; 000CHOBBIBATH POJIb U3MEHUYHUBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM OTOOPE;
— 00OCHOBBIBaTh 3HAYCHHUE PA3HBIX METOJIOB CEJICKIMH B CO3JaHUHM COPTOB PACTEHHM, IOPOJ
JKUBOTHBIX U LITAMMOB MUKPOOPIaHU3MOB;

— 000CHOBBIBATh MPUYMHBI U3MEHAEMOCTH M MHOT000pa3us BUJIOB, IPUMEHSS CUHTETHYECKYIO
TEOPHUIO DBOJIIOLINH;

— XapakTepu3OoBaTh IONMYJSLHUIO KaK EIWHUIYy DHBOJIOLUH, BHUJ KAaK CHCTEMaTHYECKYIO
KaTErOpHUIO U KaK Pe3yabTaT dBOJIOLUY;

— YCTaHABJIMBATh CBSI3b CTPYKTYPBI U CBOMCTB 3KOCHCTEMBI;

— COCTaBJISITb CXEMbl MIE€pPEHOCa BELIECTB U DSHEPrUM B DKOCHUCTEME (CEeTH MHUTaHus),
MIPOTrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUSI (PAKTOPOB CPEJIbI;

— 000CHOBBIBaTh HEOOXOIMMOCTh YCTOWYMBOTO PAa3BUTHS KaK YCIOBHS COXpaHEHUs Ouocdepsl;
— OIICHUBATh MPAKTHYECKOE W STUYECKOE 3HAYCHUE COBPEMECHHBIX HMCCIICIOBAHUN B OHOJIOTHH,
MEIIMIINHE, YKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OIIEHKY;

— BBIABJIATE B TEKCTe OWMOJIOTMYECKOTO COJCpXaHHS MpoOIeMy W apryMEHTHPOBAHHO €¢
OOBSICHSTE;

— TPEACTaBJIATh OWOJOTHYECKYI0O WH(POpManuio B BUIE TEKCTa, TAOJUIBI, CXEMBbI, rpaduka,
qyarpaMMmbl U JIeNaTh BBIBOABI HA OCHOBAHWMU MPEICTABJICHHBIX TaHHBIX; MPeoOpa3OBHIBATH
rpaduk, TabIHIly, AMArpaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COJICPIKaHUSI.

BbinycKHUK Ha yriIy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHThHCS:

— OpeaHu308vI6AMb U NPOBOOUMb UHOUBUOYAILHYIO UCCIEO08AMENLCKVIO 0esIMEeNbHOCIb NO
ouonocuu (unu  pazpabamoléams  UHOUBUOYANLHBIUL  NPOEKN):  B8blOBUSAMb  2UNOME3bl,
nianuposames  pabomy, omoOupame U npeodpazoevlBAMb  HEOOX0OUMYIO  UHDOpMayuo,
npoB8OOUMb IKCHEPUMEHNbL, UHMEPNPEemuposams pe3yibmamvl, O0eldmsb 6bl600bl HA OCHO8E
NOIYYEHHBIX Pe3YIbmamos, npedcmagiams RPOOYKn C80UX UCCIe008AHULL

— NPOCHO3UPOBANb NOCIEOCMBUST COOCMBEHHBIX UCCIE008AHULL C YUEmOM SMUYECKUX HOPM U
9KOI02UYECKUX MPeOOBAHUIL;

— 8bI0eNAMb  CYUWECMBEHHbIE OCODEHHOCU JICUSHEHHBIX YUKIO08 Npedcmasumeieli pa3HblX
0mMOoen08 pacmeHuil U MuUno8 HCUSOMHbBIX, U300PAANCAMb YUKIIbL PA3GUMUSL 8 BUOE CXEM,

—  QHAMU3UPOBAMb U UCHONIL306AMb 6 PEUEeHUU YYeOHbIX U UCCIe008aAMENbCKUX 3a0ay
UHGOPpMaYUIO 0 COBPEMEHHBIX UCCIEO08AHUSX 8 OUOIOUU, MEOUYUHE U IKOTIOSUU,

— apeymeHmupo8ams HeoOX00UMoCmb cunmesa eCcmecmeenHO-HAYUHO2O u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHGOPMAYUOHHOU YUSUIUZAYUU,

—  MOOenuposamsv UMEHeHUe OdKOCUCEM N0 GIUSHUEM PA3TUYHbIX 2PYNN  (haKmopos
OKpYicaioujeti cpeobl,

— BBIAGIAMb 6 NPOYecce UCCIeO08AMENLCKOU OesiMelbHOCIU NOCAIeOCMBUL AHMPONO2EHHO20
8030€UCMBUsL  HA  IKOCUCMEMbl — C80€20  PecUOHd, Npeodlazams  CHOCOObl  CHUICEHUs.
AHMPONO2EHHO20 BO30EUCMBUS HA IKOCUCTEMDBL,

— ucnonvb308amsv  npuobpemeHHvie KOMNEMEHYUu 6 NPAKMU4eckol OesamenbHOCmu U
NOBCEOHEBHOU  JCU3HU Ol  Npuobpemenuss Onvlma OesmelbHOCmY, npeduecmayouel
npogheccuoHAIbHO, 8 0CHO8E KOMOPOU JeHCUM OUONO2USA KAK Y4eOHblll npeomemn.
2.Copnep:xkanme yueoHoro npeamera «buosiorns»



B cucreme ecrecTBeHHO-HAy4YHOTO 0Opa3oBaHMsl OMOJOTHS Kak y4eOHBIH NpenMeT 3aHUMaeT
BaXHOE MECTO B ()OPMHPOBAHMHU: HAYYHOH KAPTHHBI MUPA; (YHKIMOHAIBHON TI'PaMOTHOCTH,
HE0OXOAMMOM Il IOBCEHEBHOM JKM3HU; HABBIKOB 3/I0POBOTO M O€30MMAaCHOT0 IJIsl YelIOBeKa U
OKpYyXKarolei cpeapl o0pas3a JKHW3HHU; HKOJOTHYECKOTO CO3HAHMS;, IEHHOCTHOTO OTHOIIEHUS K
KUBOM MpUPOJE U YEJIOBEKY; COOCTBEHHOM IO3UMIMU [0 OTHOIIEHHIO K OHOJIOTHYECKOU
nHpOpMAaINH, MOJTy4aeMOi U3 Pa3HbIX UCTOYHUKOB. M3yyeHne OMONOTUH CO3/1aeT yCIOBHS IS
(bopmMupoBaHus y 0O0YYaIOUIMXCS MHTEUICKTYaTbHBIX, T'PAXIAHCKHX, KOMMYHHUKAlMOHHBIX H
MH(POPMAIIMOHHBIX KOMITETCHIIHH.

OcBoeHne mnporpamMMmbl 10 Ouosiormu O0OECIEYMBAET OBJIAJICHUE OCHOBAMH Y4YeOHO-
MCCIIEIOBATENILCKOM JeATEIbHOCTH, HAYYHBIMU METOJIAMH PEIICHHS PA3IUYHBIX TEOPETHYECKHIX
Y TIPAaKTUYECKUX 3aj1ad.

Wzyuenne  Owmonormm  Ha  0a30BOM  YpOBHE  OpHEHTHPOBAaHO Ha  oOecredyeHue
0011e00pa30BaTeILHON M OOIMIEKYIbTYPHON MOATOTOBKH BBITYCKHUKOB. M3ydeHue Ouosiornu Ha
YIIIyOJIEHHOM YPOBHE OPHMEHTHPOBAHO Ha: MOJrOTOBKY K MOCIEIYyIOIIeMY MPpo(ecCHOHATHHOMY
00pa30BaHUIO; pa3BUTHE WHIWBUAYAIBHBIX CIIOCOOHOCTEW OOy4aromuxcsi IyTeM OoJee
rIIyOOKOTO, YeM TpeaycMaTpuBaeTcsi 0a30BBIM YpOBHEM, OBJIQJCHWS OCHOBAMHU OWOJIOTHH W
METOJaMH M3y4YEeHHUS OpPraHu4ecKoro Mupa. M3yueHuwe OWONOTMHM Ha YriyOJIEGHHOM YpOBHE
oOecrieunBaeT: MPUMEHEHHE TMOJYYCHHBIX 3HAHWWA IS PemeHHs] MPAaKTUYECKHX W y4eOHO-
WCCIIEIOBATENIbCKUX  337ad B W3MEHEHHOW, HECTaHIApTHOW  CHUTyallud, YMEHHUE
CHUCTeMaTH3MpoBaTh HW  0000maTh  TOJIydeHHBIE  3HAHUS;  OBJQJIEHHE  OCHOBAMH
WCCIIEIOBATENILCKOM  JICATENILHOCTH ~ OMOJIOTWYECKON  HAampaBIEHHOCTH W TPAaMOTHOTO
oopMIICHHS TIOYYEHHBIX PE3YJbTaTOB;, Pa3BUTHE CIIOCOOHOCTH MOJEIHPOBATH HEKOTOPHIE
00BEKTHI U TIPOIIECCHI, TPOUCXOIIINE B )KUBOHM Npupoze. VzyueHne nmpeamera Ha yriayOJIeHHOM
YPOBHE MMO3BOJISIET (POPMHUPOBATH Y OOYJAIONINXCS YMEHHE aHAIM3HPOBATh, TPOTHO3UPOBATH U
OIICHUBATh C TIO3WIIUH AKOJOTHYECKOW OE30MaCHOCTH TMOCITEICTBHUS NESITEIHPHOCTH YeJOBEKa B
JKOCUCTEMaX.

Ha 6a3oBoM u yriiybieHHOM ypOBHSIX U3ydeHHe npeamera «buosorusy B yactu GopMUPOBAHUS
y oOyyaromuxcs HAayYHOTO MHPOBO33PEHUS, OCBOEHHS OOLIEHAYYHBIX METOJO0B, OCBOCHHS
MPAKTUYECKOr0 TMPUMEHEHHUS HAy4YHBIX 3HAHUH OCHOBAHO HAa MEXIIPEAMETHBIX CBS3X C
npeaMeTamMu o0acTel eCTECTBEHHBIX, MaTEMaTHUECKUX U TYMaHUTAPHBIX HayK.

[IpumepHas nporpamma yueOHOro mpenmera «buosorus» cocraBieHa Ha OCHOBE MOJYJIbHOTO
MPHUHIIMIA TOCTPOCHUSI Y4eOHOTO MaTepualia, He OINpeAesseT KOJIMYeCTBa YacoB Ha H3y4YCHHE
y4eOHOro MpeMeTa U He OTpaHUYUBAET BOZMOYKHOCTH €T0 U3YUYEHHUS B TOM HJIM UHOM KJlacce.
[Ipennaraemasi mpuMepHasi MpPOrpaMMa YYHUTHIBAET BO3MOXKHOCTH IOJYYEHHUs 3HAHUM B TOM
qHCclie uyepe3 MPaKTUYECKYIO NeATeNbHOCTh. B mporpamme coaepKUTCs MPUMEPHBIN MepeyeHb
mabopaToOpHBIX U MpakTH4eckux padoT. [Ipu cocraBneHun paboyeil mporpaMmbl yYUTENb BIPaBe
BBIOpaTh M3 IMepeuHs paboThl, KOTOpbIE CUMTaeT HauboJyiee IeeCOOOpPa3HBIMU C Y4YETOM
HEO0OXOIMMOCTH JOCTHUKECHHUSI IPEAMETHBIX PE3YJIbTAaTOB.

Buosnorus kak KoMILIeKC HAYK 0 *KUBOIi pupoe

buonorus kak KOMIUIEKCHas HayKa, METOJbl HAYYHOTO MO3HAHUS, HCIOIb3yeMble B OHOJIOTHU.
Cospemennvie Hanpasienus 6 oOuonoeuu. Ponb Owomornu B (GOPMUPOBAHUH COBPEMEHHOM
HayYHOU KapTHUHBI MUpPa, IPAKTUUYECKOE 3HaYCHHE OMOJOTHYECKIX 3HAHUH.

buonorudeckue cuctemMbl Kak MpeaMeT U3ydeHus: OMOJIOTHH.

CTpyKkTypHBbIE H (PYHKIHOHAJILHBIE OCHOBBI JKU3HU

MonexynsipHble OCHOBBI JKM3HU. Heopranmdeckue BemiecTBa, MX 3HaueHue. OpraHuyeckue
BellecTBa (YraeBOJbl, JMMUIBI, O€NKH, HYyKIEeUHOBble KHUCIOTh, AT®d) u ux 3HavyeHue.
buononumepsl. /[pyeue opeanuueckue sewgecmea knemxu. Hanomexuonoeuu 6 buonozuu.
[uTonorus, MeroJpl LMUTOJOTMH. POjib KIETOUYHOW TEOpUHM B CTAHOBJICHMM COBPEMEHHOU
€CTeCTBEHHO-HAyYHOUW KapTuHbl Mupa. KieTku mpokapuoT u sykapuor. OCHOBHBIE YacTH U
OpPraHOUbI KIETKHU, UX (YHKITHH.

Bupychl — HekneTouHasi hopMa KH3HHU, Mepbl TPODUITAKTHKY BUPYCHBIX 3a00JIEBaHUH.
XKuznenesrensHocts KieTkd. Ilmactuueckuit obmeH. PotocuHTe3, XeMOCHHTE3. buocuHTe3
Oenka. OHepreTHuyeckuii oOMeH. XpaHeHHWe, Nepefada W pealu3alus HacleJICTBEHHON
uHpopmanuu B kieTke. I'eHernueckuil koa. I'eH, reHom. [enomuka. Bausnue HapKkozeHHbix
geuecms Ha nPoyeccyl 8 Kiemke.



Knerounsiii mukn: uHTEepdaza u geneHue. Murto3 u Melo3, ux 3HaueHue. CoMaTruyeckue M
II0JIOBBIE KIIETKH.

Opranmnsm

Opranusm — euHOE 1IEIIOE.

KuzHenesTenbHOCTh Opranu3ma. Perymsmust pyHKImii opraHu3mMa, roMeocTas.

PasmHokenne opranusmoB (Oecrosnioe U moJsioBoe). Cnocodvl pazmHodceHus y pacmeruti u
ocueomnulx. VIHIMBHUIyallbHOE pa3BUTHE opraHu3Ma (oHToreHes). IlpuumHel HapyiieHui
pa3BuTHs. PenpoayKTHBHOE 3/10pOBbE YEIOBEKA; MOCIEACTBUS BIMSHUSA aJIKOTOJIs, HUKOTHHA,
HapKOTHUYECKUX BEILIECTB Ha SMOpPUOHAIBHOE PAa3BUTHUE YETIOBEKA. JKu3HeHHble YUKIbl PA3HbIX
2PYNN Op2aHu3Mo8.

'eneruka, wMeTonpl TreHETUKH. [‘eHeTHyeckass TEPMHUHOJIOTHS U CHMBOJIMKA. 3aKOHbI
HacneactBeHHOCTH ['. Mennens. XpomocoMHasi Teopust HaciencTBeHHoCcTH. OnpeieneHne moia.
CueruieHHOE € 10JI0M HaclleJJOBaHUE.

I'eneruka uenoBeka. HacneacTBeHHble 3a0oseBaHMsI 4YellOBEKa M HUX MPeNyNpexaeHUE.
OTHYecKHUe acreKThl B 001aCTH MEAUIIMHCKON T€HETHUKH.

l'enotun u cpema. HenacnencTBeHHas u3MeH4YMBOCTh. HacnencTBeHHass W3MEHYMBOCTb.
MyrareHsl, UX BIUSHUE HA 3I0POBbE YEJIOBEKA.

Jomectukauust U cenekuus. Mertoapl cenekuuu. bBuoOTexXHOJOrMs, €€ HalpaBleHUs U
MIEePCIIEKTUBHI pa3BUTUsL. buobezonacrHocme.

Teopus 3BosI0UUMN

PasButHe 3BOMFOLMOHHBIX HeH, 3BoMOnHOHHAsA Teopus Y. [lapBuna. CuHTETHUECKas Teopus
sBosmoMK. CBUAETEIHCTBA ABOJIIOLUU KUBOM MPUPOIbl. MUKPO3IBOJIOLUS U MAKPOIBOJIIOLKS.
Bun, ero xputepuu. llomynsiuuss — snemMeHTapHas €AMHMIIA SBOJIONMH. [IBMOKyIIHMe CHIIBI
3BOJIIOINH, UX BIMSHUE Ha reHoQoH ] nonmyssiuuu. Harnpasienus 3BoOTIOIIH.

Muoroo6pa3ue OpraHu3MOB Kak pe3ynbTaT JBOMIONWU. [IpuHIUIBI  KIaccuduKaumu,
CUCTEMATHKa.

Pa3Butue xu3Hu Ha 3emuie

I'unote3pl npoucxokaeHus Ku3HU Ha 3emiie. OCHOBHBIE 3TaIlbl HBOJIFOLMN OPraHUYECKOT0 MUpa
Ha 3emIe.

CoBpeMeHHbIE TIPEACTABICHHUS O IPOMCXOXKACHHM  YEJIOBEKA. OBOJIIOIUS  4YeJIOBEKa
(anTpomorenes). JIBIKyIlME CHIIBI aHTpOINOreHe3a. Pachkl yenoBeka, MX MPOUCXOXKIECHUE H
€UHCTBO.

Oprann3msl U OKPY:KAKOIIAA cpeAa

[IpucnocobaeHunst OpraHu3MoB K JEHCTBUIO IKOJOTHYECKUX (haKTOPOB.

buoreoneno3. Jkocucrema. PazHoobpasue sxkocucteM. B3auMOOTHOILIEHUS TOMYASIUNA Pa3HBIX
BHJIOB B 3KOocucTeMe. KpyroBopoT BelecTB M NMOTOK SHEPIrUU B HKOCUCTEME. Y CTOMYMBOCTh U
JUHaMuKa 3KkocucteM. IlociencTBus BIMSHUSA JEATEIBHOCTH YEJIOBEKA HAa 3KOCUCTEMBI.
Coxpanenue Onopa3HooOpa3us Kak OCHOBA YCTOWYHBOCTH SKOCHCTEMBI.

Crpykrypa 6uocdepsl. 3akOHOMEPHOCTH CYyIIECTBOBaHUSI Onocdeprl. Kpyeogopomul eeujecms 6
ouocgepe.

I'mo6anpHBIe aHTpONIOTeHHBIE U3MeHeHus B 6rocdepe. [IpobieMbl yCTOWYHMBOTO pa3BUTHSL
[lepcriekTHBBI pa3BUTHS OMOJOTHYECKUX HAYK, aKTyallbHbIE MPOOIEeMbl OMOJIOTHH.

IIpuMepHBbIii nepeveHb JIa0OPATOPHBIX U MPAKTHYECKUX PA0OT (HA BHIOOP yUHTeJIs):
Vcnonp3oBaHue pa3aIMyHbIX METOJOB IIPU U3YYEHUH OMOJIOTHYECKUX OOBEKTOB.

TexHnKa MUKPOCKOITUPOBAHUS.

N3yuenune KIETOK pacTeHUU M )KMBOTHBIX MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapaTax u
UX ONHCaHUE.

[IpuroroBnenue, paccmMaTpuBaHUE U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUM.

CpaBHeHHUE CTPOCHHUS KIETOK PACTEHH, )KUBOTHBIX, TPHOOB U OaKTepuil.

W3ydeHne nBMKEHMS IUTOIIA3MBI.

N3ydeHne miasmoinsa U AETIa3MoJIN3a B KIIETKAaX KOKUIIBI JIyKa.

N3yuenne GpepMEeHTATUBHOTO pacLIeIICHHs MEPOKCHIA BOAOPOA B PACTUTEIbHBIX M )KUBOTHBIX
KJIETKaX.

OOHapyxeHue 0eNIKOB, YTIIEBOJIOB, JIUIUIOB C TOMOIIbIO KAUYECTBEHHBIX PEaKIIH.

Brigenenne JJHK.



N3yueHne KaTanuTH4YeCKO aKTUBHOCTU (DepMEHTOB (Ha MpUMeEpe aMHiIa3bl WIIM KaTaasbl).
Habnronenne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.
N3yuenne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.
N3ydenue craauii Meno3a Ha TOTOBBIX MUKpPOIIpenaparax.
N3yuenue cTpoeHMS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIperaparax.
Perienune sneMeHTapHBIX 33144 110 MOJIEKYJISIPHOM OHOJIOTHH.
BoIsiBieHME IPU3HAKOB CXOJCTBA 3apOABILIEH YEIOBEKA U APYTUX [MO3BOHOYHBIX JKMBOTHBIX KAK
JI0Ka3aTesIbCTBO UX POACTBA.
CocraBiieHHE IEMEHTAPHBIX CXEM CKpEIIUBaHUS.
Pemrenne renernyeckux 3anad.
N3yuenue pe3yapTaTOB MOHOTUOPUIHOTO U JUTUOPUHOTO CKPEIIUBAHUS Y IPO30(UIIBI.
CocraBieHHe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.
N3yuenne n3MeH4MBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOM.
Onucanue genoruna.
CpaBHeHuE BUI0B [0 MOP(POIOTHIECKOMY KPUTEPHIO.
Onucanue npucnoco6JeHHOCTH OPraHU3Ma U €€ OTHOCUTEIIBLHOTO XapakTepa.
BrisiBnenue npucnoco06aeHuil OpraHu3MoB K BIUSHUIO PA3IMYHBIX 3KOJOTHYECKUX (PaKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOEHUS paCTEHUM pa3HbIX MECT OOUTAHUS.
Merto b1 u3MepeHus (pakTopoB Cpebl 0OUTAHUS.
N3yuenune sKONOTNYECKUX aIanTalnui 4eaoBeKa.
CocraBiieHHE TUIIEBBIX LIETIEH.
N3yuenune u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.
MogennpoBaHue CTPYKTYp M IPOLIECCOB, TPOUCXOIAIINX B IKOCUCTEMAX.
OneHKa aHTPONOTEHHBIX U3MEHEHHUH B IPUPOJIE.

Yri1y6/1eHHbIH YPOBEHb

buoJiorusi Kak KOMILIEKC HAYK 0 KMBOW npupoje
buonorus xak komruiekcHast Hayka. CoBpeMeHHbIe HanpaBiieHus B Onosioruu. CBs3b OMOJIOTHHU C
IpYrMMU HaykamMu. BpinonHeHue 3akOoHOB (UM3MKHM M XUMUU B kuBoM mnpupoae. Cunmes
eCmecmeeHHO-HAYYH020 U COYUOSYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM 3mane pa3eumuisl
yusunuzayuu. IIpakTudyeckoe 3Ha4eHHe OMOJIOTHYECKUX 3HAHUM.
buonoruueckne cucreMbl Kak IpeaMeT u3ydeHUs Ouosioruu. OCHOBHBIE MPUHIUIIBI
OopraHu3anuy U pyHKIHOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. buonocuueckue cucmemvl pasHvlx
Ypo8Hel opeanu3ayu.
l'umoTe3sb! U Teopuu, UX poiib B GOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
Mupa. MeToasl HAYy4HOTO MO3HAHUSI OPraHUYECKOTO MHUpA. DKCIEPUMEHTAJIbHbIE METOIbI B
OMOJIOTHH, CTaTUCTHYECKass 00paboTKa JaHHBIX.
CtpykrypHbIe M PYHKIMOHAJIbHbIE OCHOBBI KU3HU
MonekynspHble OCHOBBI JKM3HU. MakposiaeMeHThl U MUKpoaieMeHThl. Heopranumueckue
BelecTBa. Bona, ee ponbs B xkuBoil mpupoxae. I'mapodunbHOoCcTh U THIpPO(GOOHOCTH. POmb
MHUHEpaJbHbIX coJIeh B KieTke. OpraHuuyeckue BeIlIEeCTBa, IOHSATUE O PEryJsApHbIX U
HEperyJsipHbIX OHomoNIMMepax. YTIeBoabl. MoHOCaxapu/Ibl, OJIMTOCAXapUAbl U MOTHCAXapUIbL.
Oynkuuu yriaeBoaoB. Jlunuapl. DyHkuuu aunuaoB. benku. @yHkuuu OenkoB. MexaHu3M
neiicteusi pepmentoB. Hykneunossie kucnotsl. JJHK: cTpoenue, cBoiicTBa, MECTOMOJIOKEHNE,
¢ynkuuu. PHK: crpoenue, Buapl, pynkuuu. AT®: crpoenue, pynkuuu. [[pyrue opranndeckue
BellecTBa KieTku. HaHoTexHo10ruu B OMOJIOTHH.
Knerka — cTpykTypHas M (yHKUMOHaJIbHAas €AMHUIA OpraHu3Ma. Pazeumue yumonocuu.
CoBpemeHHbIE METOBI M3yUeHUs KIETKU. KileTouHas Teopus B CBETE€ COBPEMEHHBIX JAHHBIX O
CTPOCHUHU U QPYHKIUAX KIETKU. Teopus cumbdbuocenesa. OCHOBHBIE YaCTH M OPTaHOM]IbI KIETKH.
Crpoenne u ¢yHkuuu Ouosnornyeckux memOpa. Lluromnasma. fAnpo. Ctpoenue u GyHKIUU
XxpoMmocoM. MeMOpaHHble 1 HeMeMOpaHHble opraHoubl. L{utockener. Brimouenus. OcHOBHBIE
OTJIMYUTENbHBIE OCOOEHHOCTH KJIETOK MNpOoKapuoT. OTIMYUTEIbHbIE OCOOEHHOCTH KJIETOK
JYKapuoT.
Bupycsl — Heknerounas ¢opma xu3Hu. CriocoObl mepenadyd BUPYCHBIX MH(EKIMA U Mephl
npo(UIIAKTUKK BUPYCHBIX 3a0051€BaHui. Bupyconoeus, ee npakmuueckoe 3nadenue.



Knerounsrit merabonusm. dDepMEHTATHBHBIM XapakTep peakuuid OOMeHa BEIIECTB. OTarlbl
JHEPreTHIeCKOro oOMeHa. A’poOHOE U aHA’pOOHOE JbIxaHue. Poyib KJIETOYHBIX OPraHOUJIOB B
mporeccax JHEpPreTuueckoro obmena. ABToTpodsl u rereporpodsr. dDotocuuTe3. Dasbl
¢dorocunTe3za. XeMOCHHTE3.

HacnenctBennas undopmarus u ee peanu3anus B KIeTKe. | eHETUYECKHI KOJ, €ro CBOMCTBA.
OBoJroLus npeacraBiaeHuil o rene. CoBpeMeHHbIE NPECTAaBICHUS O I'eHe U reHoMme. buocunres
OenKa, peaklluu MaTpUYHOTO CUHTE3a. Perymsinus paboThl TEHOB M MPOIECCOB 0OMEHa BEIIECTB
B KJeTKe. |'eHHas uHXkeHepus, FTeHOMUKa, npomeomuka. Hapywenue dbuoxumuyeckux npoyeccos
8 KllemKe noo 6IUAHUEM MYMA2EHO8 U HAPKOSEHHBIX GeUyeCma.

Knerounsrii mukn: wuHTepdasa wu jgeneHue. MwuTo3, 3HAUeHHE MHTO33a, (a3bl MHUTO3A.
ComaTtuveckre W TIOJIOBBIC KJIETKH. Melo3, 3HadueHue Meio3a, (a3l Mmeiio3a. Meiio3 B
KU3HEHHOM IIMKJE€ OpraHu3mMoB. DOpMUpOBAHME IOJIOBBIX KIETOK y LIBETKOBBIX PACTEHUN U
MI0O3BOHOYHBIX JKUBOTHBIX. Pecynayus OeneHusi KNemoK, HAPYWleHus peyisayuu KaxK npuduHa
3abonesanuil. Cmeonosgvle Kiemku.

Opranusm

Oco0eHHOCTH OJHOKJIETOYHBIX, KOJOHUAIbHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB. B3anMocCBs3b
TKaHEel, OpraHoB, CUCTEM OPraHOB KaK OCHOBA 1I€JIOCTHOCTH OpraHU3Ma.

OcHOBHBIE TPOIIECCHI, MPOUCXOAIINE B OpraHU3Me: NMHUTAHWE U NUILEBAPEHUE, ABHKEHUE,
TPAHCIIOPT BELIECTB, BbLAEICHHUE, Pa3ApakKUMOCTb, peryiasuus y opranusmoB. [loanepikanue
roOMeocTa3a, MPUHIUI 0OpaTHON CBSI3H.

PazmHoxenue oprannsmMoB. becnosnioe u mosioBoe pa3zMHOKeHHUE. J[BOMTHOE OIUTOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. Buapl oIuogoTBopeHus y >XHUBOTHbIX. CHOcOoObI pa3MHOMKEHUS Y
pactennii u  KMBOTHBIX. [lapreHoreHe3.  OHToreHe3. OMOpHOHalIbHOE  pa3BUTHE.
[ToctaomOpuonanbHoe pa3Butue. Ilpsimoe u Henpsimoe pa3zButue. JKU3HEHHBIE IUKIBI Pa3HBIX
IpynI opraHu3MoB. Perymsius uHIUBUAYyanbHOTO pa3BUTHS. [IpHunHBI HapylIeHUN pa3BUTHS
OpraHU3MOB.

Hcropuss BO3HMKHOBEHMS M PAa3BUTHUsS TE€HETUKH, METOJAbl TE€HETHKH. [eHeTmyeckue
TEPMHUHOJIOTHSI W CUMBOJHMKA. ['eHOTHH W ¢eHOTUI. BeposATHOCTHBIN XapakTep 3aKOHOB
FEHETUKH. 3aKOHBI  HAcleACTBEHHOCTH [. Menaens u  ycllOBUSL WX  BBIIIOJIHEHMS.
[IuTonornyecknue OCHOBBI 3aKOHOMEPHOCTEW HACIEAOBAaHMS. AHAIM3ZUPYIOIIEE CKpPEUIUBAHUE.
XpOMOCOMHAasi TeopHsi HacaeACTBEHHOCTH. CIEIUIEeHHOE Haclel0BaHUE, KpPOCCHUHIOBEDP.
Onpenenenne mnona. CHEIIEHHOE € IOJIOM HaclieJoBaHHWE. B3aumopeicTBue ajuleIbHBIX M
HEaJUIeJIbHBIX T€HOB. ['€HeTHMYecKue OCHOBbI MHIAMBUIYAIBHOTO pa3BUTHS. [ enemuueckoe
Kapmuposanue.

'eneTuka denoBeka, METOJbl H3Yy4YEHUS] TEHETHKU YeJOBeKa. PenpoayKTHBHOE 370pOBbE
yenoBeka. HacrnencrBenHslie 3a00/ieBaHus YeNOBEKa, UX MPEIYNpEexIeHUE. 3HAUeHUE TeHETUKH
JUIS METUIIMHBI, STUYECKUE aCeKThl B 00J1aCTH MEAUIIMHCKOM T€HETHUKH.

l'enotun wu cpema. HenacnenctBeHHass u3MeHYMBOCTh. Hopma peakuuu —npu3Hakxa.
Bapuaunonnslii psig v BapuauMoHHas KpuBas. HacneactBeHHas M3MEHUYMBOCTh. Bubl
HACJIEICTBEHHON u3MeH4YnBOCTH. KoMOMHATHBHAsS M3MEHYMBOCTh, €€ WCTOYHUKUA. Myranuu,
BUAbl MyTauuid. Myrarensl, HuX BIUSHHE Ha OpraHu3mMbl. MyranuM Kak MpUYMHA
OHKOJIOTUYEeCKMX  3aboneBaHuii. BHesgepHas  HAClIEACTBEHHOCT U HM3MEHYHUBOCTb.
Onueenemuxa.

Jlomectukanus u cenekuus. LIeHTpel 0lOMallHUBAHMS KXUBOTHBIX M LIEHTPBI IIPOUCXOKICHUS
KYJIBTYPHBIX pacTeHH. MeTo/bl celneKlnn, UX FreHeTHYeCKUe OCHOBBI. MICKycCTBEHHBIN 0TOOD.
VYckopeHHe M TOBBINIEHHE TOYHOCTH O0TOOpa ¢ MOMOIIBI0 COBPEMEHHBIX METOJIOB T'€HETUKU U
OouoTtexHonoruu. I'erepo3uc m €ro MCHoIb30BaHME B CEJEKIMU. PaciimpeHne reHeTuyeckoro
pa3HOOOpa3usi CEJEeKIMOHHOTO MaTrepuana: NOJUIUIOWIMs, OTHalieHHas T'HOpuau3aius,
OKCIEPUMEHTAJIbHBI MYTAareHe3, KIETOYHAs WHXKEHEPUs, XpOMOCOMHAas WH)KEHEpHs, T€HHas
uHXeHepus. buobe3onacHoCTs.

Teopus 3Bo1I0UMH

PasButne oBomonmoHHbix uaeil. Hayunble B3rmaael K. Jlunwes wu  JK.b. Jlamapka.
OpomonmonHas  Teopuss Y. Jlappuna. CBuUAETENbCTBA  DBOJIIOLIMM  XKUBOW  NPHUPOJBIL:
MAJIEOHTOJIOTUYECKHE, CPaBHUTEIbHO-aHATOMUYECKHE, SMOPHOJIOTMYECKHE,
ouoreorpaduyeckue, MOJeKyIsIpHO-TeHeTHUecKue. Pa3Butue npeacrasieHuit o Buae. Bua, ero



kputepun. llonmymsauus kak Qopma CyIIECTBOBaHMS BHJA W KakK 3JEMEHTapHas eIMHHUIA
sBosmoniui. CHUHTETHYECKas TEOpHsl HBOJIOUMU. MUKPOIBOMIONUS U MaKpOAIBOJIOLHA.
JIBIOKYIIME CHITBI 3BOJIOIMH, UX BIMSHUE Ha reHo(oHa nonynauuu. Jpetid reHoB u cnydaiineie
HEHANpaBJIeHHbIE HW3MEHEHUs TeHO(POHAAa TONyasuu. YpaBHeHHe Xapau—BaitOepra.
MonekyIsipHO-TeHETUYEeCKUE MEXaHU3Mbl  3BOJOIUH. DOpMBI  €CTECTBEHHOrOo  OTOOpA:
IBIDKYILIAsl, CTaOMJIM3UpPYIOIIasi, OU3PYNTHBHAsA. ODKOJOTMYECKoe H  Treorpaduyeckoe
BUJ00Opa3oBanne. HampaBineHus W myTtd sBomound. DopMbl 3BONIONMU: JAWBEPTEHIIHS,
KOHBEpreHuus, napauienusM. Mexanusmbl amanranuii. Kospomronus. Ponbs 3BOMIOLMOHHON
TEOpHUH B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

MHoroo6pa3ie OpraHu3MOB W NPUCHOCOOIEHHOCTh OPraHU3MOB K cpele OOHWTaHus Kak
pe3yabTat 3Bomonnd. [IpuHIMIB Knaccuukanuu, cucteMarnka. OCHOBHBIE CHCTEMaTHYECKHE
TpyIIbl Opranndeckoro mupa. CoBpeMeHHbIE MTOAX0 bl K KJIacCH(UKAIIIHN OPTraHU3MOB.
Pa3zBurtue xu3nu Ha 3emiie

Metonpl  JaTUPOBKM  COOBITMH  MPOIUIOTO, T'€OXPOHOJOTMYecKas IIKajia. [ umoressl
MPOUCXOKACHUS KU3HU Ha 3emiie. OCHOBHBIEC 3Tarbl 3BOONUKU Onocdepsr 3emiuu. KitoueBbie
COOBITHSI B SBOJIIOLIMM PACTEHUN U )KUBOTHBIX. Buimupanue 6uoos u e2o npuduHbl.

CoBpeMeHHbIE TIPEACTaBICHUS O IMPOUCXOKIEHUM uenoBeka. CHcTeMaTH4ecKoe IMOJIOKEHUe
yelnoBeka. OBojronus dyenoBeka. daxkTopsl sBoMONMM yenoBeka. Packl uenoBeka, HX
MIPOUCXOXKACHNUE U €IUHCTBO.

Opranusmbl U OKpY:KaOIIasi cpeaa

Okojorydeckre (PakToppl M 3aKOHOMEPHOCTH MX BIUSHUS Ha OPraHU3Mbl (IIPUHIMII
TOJICPAHTHOCTH, JUMHUTHpYIone (akTopsl). [IpucrmocobreHus OpraHum3MoB K JACHCTBHUIO
9KOJIOTMYecKUX QakTopoB. buonornyeckue putmel. BzaumoneiictBue 3koa0ru4eckux GakTopos.
DKOJOTHYECKasl HUIIIA.

buoreonenos. Oxocucrema. Komnonentsl sxocucreMbl. Tpopuueckue ypoBHU. THIIBI MUIEBBIX
ueneit. [Iumesas cetb. KpyroBopoT BemeCcTB M MOTOK PHEPrUM B HKOcHCTEME. buoTmueckue
B3aMMOOTHOILIEHUS OpPraHu3MoB B 3kocucteme. CBoicTBa 3KOCUCTEM. [IponyKTHUBHOCTH WU
Ooromacca skocucTeM pasHbix TUOB. Cykueccus. Camoperynsuus skocucteMm. [locrneactBus
BIUSIHUS  JIEATENIbHOCTH  4YeJoBeKa Ha  dSKocucTeMbl. HeoOXoJuMOCTh  COXpaHeHUus
Oropa3zHO00pa3rs FKOCUCTEMBI. ATPOIICHO3bI, UX OCOOCHHOCTH.

VYuenue B.W. Bepunaackoro o ©Owuochepe, Hoocgepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl. KommoneHnTsl 6nocdepsl u ux posb. KpyroBopoTs! BemiecTB B Onocdepe. buorennas
MUTpanus aToMoB. OcHOBHble 6UoMblL 3emiu.

Ponp yenoBeka B 6uocdepe. AHTponoreHHOe Bo3zaelcTBrue Ha 6uocdepy. [Ipuponnsie pecypcebl
U palMoHAIbHOE MPUPOJIONOb30BaHue. 3arps3HeHue ouocepsl. CoxpaHeHne MHOrooOpaszus
BHUJIOB KaK OCHOBa yCTOHYHMBOCTU Ouocdepsl. Boccmanosumenvuas skonozus. IlpoOiaembl
YCTOMUYMBOTO Pa3BUTHSL.

[TepcriekTHBBI pa3BUTHS OMOJOTUYECKUX HAYK, aKTyaJbHbIe MPOOIeMbl OMOIOTHH.

IIpuMepHBbIii nepevyeHb JIa0OPATOPHBIX U MPAKTHYECKUX PA0OT (HA BHIOOP yUHTeJIs):
Hcnonb3oBanue pa3nuyHbIX METOJOB MIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOB.

TexHrKa MUKPOCKOIIUPOBAHUS.

N3yuenune KIETOK pacTeHHI M KMBOTHBIX IO MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u
HX ONMCaHUE.

[IpuroToBiieHne, paccMaTpUBaHUE U ONMCAHUE MUKPOIIPENApaToB KIETOK PACTECHHM.

CpaBHEHUE CTPOEHUS KJIETOK paCTeHHM, )KMBOTHBIX, TPUOOB U OAKTEPU.

W3ydeHne nBMKEHMS IUTOTLIA3MBI.

N3ydenne minazmonnsa U AeIIa3MOoIn3a B KJIETKaX KOXKHIIBI JIyKa.

N3yuenne GpepMEeHTATUBHOIO paclIeIICHHsI IEPOKCHAA BOAOPOa B PACTUTEIbHBIX M )KUBOTHBIX
KIIETKaX.

OOHnapy>xeHue 0eNIKOB, YTIIEBOJIOB, JIUIUIOB C TOMOIIbIO KAUYECTBEHHBIX PEaKIIH.

Brigenenne JJHK.

N3yueHne KaTaIuTHYECKON aKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMHiIa3bl WK KaTala3bl).
Habnronenne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
N3ydyeHne XxpoMoCcoM Ha rOTOBBIX MUKpOIIpenapaTax.

WN3ydenue ctaanii Melio3a Ha TOTOBBIX MUKpOIIpenaparax.



W3ydeHnne cTpoeHus NOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

Pemienune sneMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OHOJIOTHH.

BrlisiBieHne pU3HAKOB CXOJCTBA 3apOJBIILIEH YEJIOBEKA U IPYIUX ITO3BOHOYHBIX JKHBOTHBIX KaK
JI0Ka3aTesIbCTBO UX POACTBA.

CocraBiieHHE IEMEHTAPHBIX CXEM CKpPELIUBaHUS.

Pemrenne reneTnyeckux 3anad.

W3yuenne pe3ynbTaToB MOHOTHOPHUIHOTO ¥ JUTUOPUIHOTO CKPEIIMBAHUS Y JPO30(PHIIBL.
CocraBieHHe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

N3yuenne n3MeH4MBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Pslia U BApUALIMOHHON KPUBOM.
Omnwucanue penorurna.

CpaBHeHuE BUA0B 110 MOP(POIOrHIECKOMY KPUTEPHIO.

Onucanue npucnoco6JeHHOCTH OpraHrU3Ma U €€ OTHOCUTEIIBLHOTO XapakTepa.

BrisiBnenue npucnoco06aeHuil OpraHu3MoB K BIUSHUIO PA3IMYHBIX 3KOJOTHYECKUX (PaKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOEHUS paCTEHUM pa3HbIX MECT OOUTAHUS.

Merto bl u3MepeHus (HakTopoB Cpebl OOUTAHMUSL.

N3yuenne sKoI0rnYeCcKrx aanTanui 4eaoBeKa.

CocraBneHue MHUIIEBBIX LENEH.

N3yuenune u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.

MonenrpoBaHue CTPYKTYp U MPOLIECCOB, MPOUCXOAIINX B IKOCUCTEMAX.

OneHka aHTPONOTEHHBIX U3MEHEHHUH B IPUPOJIE.

3. TemaTnueckoe niianupoBanue nmo ouosoruu 10 kiacc

No HaumenoBaHue pa3iesioB U TEM Kon-so

ypoKa

PA3JIEJI 1. buosorus, kKak KOMILIEKC HAyK 0 ;KuBoii mpupoae 1 yac

1.(1) | buonorus Kak KOMIUIEKCHAs HayKa, METO/IbI HAYYHOI'O TIO3HAHMS, UCIIOJIb3YEMBIE B 1
ounosornn. CoBpeMEeHHBIC HaNpaBeHus B Onosoruu. Posb Guosioruu B
(hopMUPOBaHNHN COBPEMEHHOW Hay4YHOW KapTHHBI MUPA, TPAKTUUECKOE 3HAUCHUE
OMOJIOTMYECKHUX 3HAHUH. bHoornyeckue CUCTEMBI Kak MpeaMeT U3ydeHHsI OUOJIOTHH.
(Beenenue. Beomusiit unctpykrax mo I1TB. Kpatkas nuctopus pa3ButHst 6HOIOTHY. )

PA3JIEJI 2. CTpyKTypHbIe M (DYHKIIMOHAJIbHBIE OCHOBBI sKU3HHU. 28 yacoB

XuMHYECKHH COCTaB KJIETKH. 94

2.(1) | Monekyasipabie OCHOBBI sku3HH. Heopranmdeckue BemiecTsa, Mx 3HAYEHHUE. 1
(Heoprannueckue coenmHeHHsL. )

3.(2) | buonomumepsl. YrireBoas! JIummu b1 1
4.(3) | buomonumepsl. benku, ux GyHKIHH. 1
5.(4) | ®epmeHTHI. 1
6.(5) | buonomumepsl. Hyki1eHHOBBIC KUCIOTHI. 1
7.(6) | Pewenue 3amau o Teme «BHOMOIUMEPBI» 1
8.(7) | AT® u npyrue opraHuuecKue 1

COCHHHCHHHKHCTKH.BHTaMHHBL

9.(8) | OboOmaroIMi YPOK MO TeMe «XHUMUYECKHIT COCTAB KIETKI» 1

10.(9) | O6GobmaromHit ypok « XMMHUYECKUI COCTAB KIIETKH 1

4YacoB




CTpykTypa M pYHKIUH KJIeTKH. 84

10.(1) - | IuToa0rMsA, METOABI UTOJOTHH. POJIb KIIETOYHOM TEOPUH B CTAHOBJICHUH 1
COBPEMEHHOU €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa. OCHOBHBIE YaCTU U OPraHOUIbI
KIIETKH, UX QyHKIUHU. (Meroasl uuronoruu. Kierounas teopus) JI..p. HaGmronenue
KJIETOK PACTEHHUH M )KUBOTHBIX ITOJ] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax u ux
onucanue. Texkymui nHerpykrax o I1Th.
11 .(2) | JI..p. «CTpoeHue pacTUTEIbHOMN, )KUBOTHOM, IPUOHOI U OaKTepUaIbHOW KIETOK MO 1
MHKpockonom». Texkymmi nactpykrax o 11Th.
12.(3) | Hurorutasma. [lnmasmatudeckast Membpana. I1/p «I1ma3Momu3 u Aermia3Mon3 B KIeTKax 1
KOYKHIIBI JTYKay.
13.(4) | Opraunouas! kinerku: IIIC, pudbocomsr, Komraeke I'oabmKH, TH30COMBI 1
14.(5) | Uuromnazma. MUTOXOHIPUH, TIACTHIbI, OPTaHOU/IbI JBH)KCHHUS, BKIFOUCHUSI. 1
15.(6) | Snpo. KiteTku mpokapHoOT M SyKapHOT. 1
JI..p. [lpuroroBnenne u ONrMcaHUe MUKPOIIPENapaTOB KIETOK PaCTEHUH.
16.(7) | Bupycel — HeksieTouHast opMma KH3HU, MEPbI TPOPUIAKTHKHA BUPYCHBIX 3a00ICBaAHUH. 1
17.(8) | O6ob6marommit ypok «CTpyKTypa ¥ QYHKIMH KIETKH. 1
Oobecneyenne KIeTOK JHepruei. 34
18.(1) | KusnenearensHocTs KileTku. [TnacTuyeckuii ooMeH. DOTOCHHTE3, XEMOCHHTES. 1
19.(2) | Dueprerrueckuii 0OMeH. AHaPOOHBII TIIMKOIU3 1
20.(3) | Dueprermyeckuii 0OMeH. A3POOHBI TTTHKOIIH3 1
HaciencrBennas mHgopManus u peajusanus eé B kjeTke 84
21.(1) | Xpanenwe, Hiepeaya v peav3ariisl HacIeICTBEHHON HHpopMaru B KieTke. I'el, renom. I'emomuka. | 1
22.(2) | O6pasosanue n-PHK 1o marpuite JTHK. I'eHeTnaeckuii Koz, 1
23.(3) | Buocunres 6enkoB 1
24(.4) | Pemenue 3amau. Hacnencreennas nHGOPMAIIH U pean3anus €€ B KIETKE 1
25.(5) | Perysmsiust TpaHCKPHIIIIK U TPAHCIISAIIHH. 1
26.(6) | I'ennas u KIeTOYHAst UHKEHepUs. BIMsAHME HAPKOIEHHBIX BEILECTB Ha IIPOLECCH B KieTke., | 1
27(.7) | KoutponbHo-06001maronmii ypok mo Teme «CTpykTypa u QYHKIIUHA KICTKI 1
28.(8) | TecrupoBanue «KieTka — CTpyKTypHasi U pyHKIHOHAIbHAS €IUHUIA KUBOTO» 1
PA3JEJ 3 Opranusm. 33 yaca
Pa3mHo:xeHMEe OPraHu3MoOB. S4
29.(1) | Cioco0Obl pa3MHOXKEHHUS y PACTEHHI U )KUBOTHBIX. Becrionoe u nonosoe pasmuoxkenune. | 1
ComaTnyeckue 1 TOJIOBBIE KIIETKHL.
30(.2) Knerounsnii imxon: naTepdaza u nenerne. MUTO3 U €ro 3HaYSHHE 1
31.(3) | Meiio3 u ero 3Ha4YeHHE. 1
32.(4) | OOpa3oBaHHME MMOJOBBIX KICTOK M OIUIOJJOTBOPEHUE Y JKUBOTHBIX 1
33(.5) | /lBoitHOE OIUIOOTBOPEHHE Y PACTECHUI 1




NapuBuayanbHoe pa3sBUTHE OPraHU3MOB. 54

34.(1) | KusHenesTenbHOCTh Opranu3Ma. Peryisius QyHKIIHi opraHiu3mMa, rOMeoCcTas.
JKu3HeHHBIC UKIIBI Pa3HBIX TPYIIT Opranu3MoB. OHTOT€HE3 - HHIMBHUIYaTbHOE
pa3BHUTHE OPraHU3MOB. DMOPHOHAIBHOE pa3BUTHE. PEIIPOSYKTUBHOE 3I0POBBE YEIOBEKA;
MOCJIECTBHUS BIUSHUS aJIKOTOJIsI, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB Ha
AMOPUOHAILHOE PA3BUTHE YENOBEKA. (DMOPHOHAIBHOE Pa3BUTHE)

35.(2) | TTocTamMOpHOHATBEHOE Pa3BUTHE.

36(.3) | Opranusm KaK €anHOE LENOE.

37.(4) | O6ob6matommii ypok «MHIMBHyaIbHOE Pa3BUTHE OPTaHU3MOBY.

38.(5) | Tecrupomanwue o Teme «Pa3sMHOKEHIE U Pa3BUTHE OPTaHU3MOBY

OcHoBHbBIE 3aKOHOMEPHOCTH SIBJIEHMH HACJIeACTBEHHOCTH 114,

39.(1) | I'enernka, MeTO/IbI TeHETHKH. | €HETHYECKAsT TEPMUHOJIOTHS M CHMBOJIMKA. 3aKOHBI
HacyencTBeHHOCTH ['. MeHnensa. XpoMOCOMHAasi TEOPUSL HACJIEICTBEHHOCTH.
(FeHemKa. [Tonsitus reneruku. lull 3akonsr I.Mennens.)

40.(2) | T'erorum u GeHOTHII. AJIENbHBIE TEHEL.

41.(3) | Ananusupyroliee ckperrBanue HermomHoe 1o0MuHIpOBaHNE

42.(4) | durubpumHoe ckpenBanue. Tperuit 3aKoH MeHens

43(5) | Pemenme 3amau 1o . lull 3axonam I'.Menpens

44(6) | Omnpenencuue mosa. CHEIUIEHHOE C ITOJIOM HACJI€I0BaHHUE.

45(.7) | B3aumogneiictBue reHoB. I[uTomIa3sMaTiHueckast HACIEACTBEHHOCTh PellleHue s1eMeHTapHbBIX
TeHETUYECKHX 3a/aY.

Texymuii nncTpyktax no I1Th.

46.(8) | B3aumomeiicTBHe reHOTHIIA U CPEbl TIPH (HOPMHUPOBAHKH TIPH3HAKA

47(.9) | Pemrenne renernueckux 3amad o . |- Il 3axomam I'.'Mennens

48(10) | Pemrenne remernueckux 3amad 1o . I-11l sakonam I'.Mennes

49(11) | O6o6maronmii ypok « OCHOBHBIC 3aKOHOMEPHOCTH SIBJICHHI HACIICICTBEHHOCTH

3aKOHOMEPHOCTH U3MEHYUBOCTH 64

50(1) | MoaudukannoHHas (HEHACICICTBEHHAS) H HACIICACTBEHHAS U3MEHUYHUBOCTh

MyTaLII/IOHHaH HU3MCHYHBOCTD.

51.(2) | JI/p «Onucanue (heHOTUITIOB KOMHATHBIX U TUKOPACTYIIMX pacTeHuid. M3yueHune
M3MEHYMBOCTH Y PaCTEHUH, HOCTPOESHHE BaPUAIIMOHHOTO PsiZia M BApUAIMOHHOM KPUBOW»

52(3) MeTOILBI HCCICAOBaHUs I'CHETUKN YCIIOBCKA. HaCJ’Ie):[CTBeHHaSI HN3MECHYMUBOCTD YCJIOBCKA

53(4) I'enetuka yenopeka. HacneacrBeHHbie 3a00JIeBaHUs YEI0BEKa U UX
npeaAynpeIKACHUC. DTHYECKHE aCIEKThI B 00JIaCTH MEIUIIMHCKON I'€HETHUKH.

54(5) | I'enotum u cpema. MyTareHsl, X BIMSHHAE Ha 3J0POBbE YEIOBEKA.

JI/ p BolsiBiieHHE UCTOYHMKOB MYTareHOB B OKpYsKalollel cpene (KOCBEHHO) U OlIeHKa
BO3MOJKHBIX TIOCJIECTBUI UX BIHSHUS HA OPTraHU3M.

Texymwmit uacTpykTax no IITh.




55.(6) | TecrupoBanue «3aKOHOMEPHOCTH M3MEHYUBOCTH 1
I'eneruka u cenexkuus 6 4
56.(1) | JlomecTuKaIus U CEIEKIHS. 1
57.(2) | Meronsl cenekuum. 1
[Monurutonaus, oTAaNEHHAs THOPUAN3AINS, HCKYCCTBEHHBIN MyTareHe3 U UX 3HAYEHHE B
CEJIEKIINH
Ycnexu cenekuuu
58(3) | Cenmekins MEKpOOPTaHHU3MOB 1
59(4)- | BHOTEXHOJIOTHSI, €€ HAIPABIICHUS U MIEPCIIEKTUBbI pa3BUTHs. BroOe30macHOCTb. 1
60(5) | O6oobmaronwit ypok « OCHOBBI TEHETHKH U CETEKITHNY 1
61 (6) | TecrupoBanme «OCHOBBI TEHETHKH U CEITEKITHIDY 1
62(7) | TecrupoBanue 3a kypc buonorus 10 1
INOBTOPEHHUE 64
63.(1) | Kierka - ocHOBHast CTPYKTypHasi U (pyHKIIMOHATIbHAS €NHHIIA KHUBOTO 1
64.(2) | ObGecreuenre KIETOK dHEPTHEH 1
65(3) | HacrmencrBennas mH(OpMAaIMs B KIETKE U €€ peann3als 1
66(4) | OcHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH ¥ N3MEHUYMNBOCTH 1
67(5) | 3HaueHME CENEKIINU ¥ OMOTEXHOIOTHH 1
68(6) | Tecruposanue 1o kypcy buomorus, O6ras Guomorust 1




