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PA3JIEJI |. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS

IIpeameTHbIe pe3yabTaThl

BbInycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

* OLICHUBATH POJIb OMOJIOTUYECKUX OTKPHITUN U COBPEMEHHBIX MCCIIEIOBAHUN B Pa3BUTHH HAYKH
Y B MPAKTUYECKOMN AEATEIbHOCTH JIIOACH;

* OIIGHWBATh POJb OuoNOTMH B (OPMHUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI MHpA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHsI OUOJIOTHH;

* YCTaHaBJIMBAaTh M XapaKTE€PU30BATh CBS3b OCHOBOIOJIAralOIUX OMOJIOTHYECKUX MOHSITHI
(keTKa, OpraHu3M, BUJ, dKOCHCTeMa, Orocdepa) ¢ OCHOBOMOJATAIONIUMHU TOHITHAMHU JIPYTUX
€CTECTBECHHBIX HaYK;

* 000OCHOBBIBATh CHCTEMY B3TJISJIOB HA JKMBYIO NMPUPOIY U MECTO B HEHW YEIOBEKa, MPUMEHSISA
OMOJIOTMYECKUE TEOPHHM, YUYEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, T[IOHUMATh TPAHULIBI HX
MIPUMEHUMOCTH;

* MPOBOJUTH YUEOHO-MCCIIEAOBATENBCKYIO JIEATEIHHOCTh IO OMOJIOTHH: BBIABUTATH THIIOTE3HI,
MJIaHUPOBaTh PaboTy, OTOMpaTh U MPEOOPa3OBBIBATH HEOOXOAMMYIO MH(POPMAIIUIO, TPOBOIUTH
AKCIIEPUMEHTBI, MHTEPIPETUPOBATH PE3YJbTAThI, JI€JaTh BBIBOJABI HAa OCHOBE IOJYYEHHBIX
pe3yJIbTaTOB;

* BBIBISITh M OOOCHOBBIBATH CYIIECTBEHHBIE OCOOEHHOCTH pPAa3HBIX YPOBHEW OpraHu3aliu
JKM3HH;

* YCTaHaBJIMBATh CBSI3b CTPOCHUSI M (PYHKIMII OCHOBHBIX OHOJOTMYECKHX MAKpPOMOJEKYJ, UX
pOJIb B IpOIeccax KIECTOYHOTO METa00In3Ma;

* pemaTh 3a7aud Ha ompeneneHue nocinenoatenbHocTH HykieotunoB JJHK u nPHK (MPHK),
antukosioHoB TPHK, mocnenoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oenka, MpUMEHsIs 3HAHUS
0 pEeaKUMsAX MATPUYHOTO CUHTE3a, FEHETUUYECKOM KOJI€, IPUHIIMIIE KOMILIEMEHTApHOCTH;

* JIeNiaTh BBIBOJIBI 00 M3MEHEHHUSX, KOTOPbIC MPOU30MAYT B MPOLIECCaX MAaTPUYHOTO CHUHTE3A, B
ClIy4yae U3BMEHEHHs NociieoBaTeabHOCTH HykieoTuoB JTHK;

* cpaBHUBATH (Da3bl JEIICHUS KJICTKH; PEIIaTh 3314y Ha OMPEICIICHHE U CPAaBHEHUE KOJINICCTBA
reHetudeckoro mMarepuana (xpomocom u JIHK) B KileTkaX MHOTOKJIETOYHBIX OPraHU3MOB B
pa3HbIX (ha3ax KIETOYHOTO ITHKJIA;

* BBISBISITh CYLIECTBEHHBIE MPU3HAKU CTPOCHUS KIJIETOK OPIaHM3MOB pa3HbIX LAPCTB KUBOMU
MIPUPOJIbI, YCTAaHABIUBATH B3AaUMOCBS3b CTPOCHUS U (PYHKIUI YacTeil U OPraHOUI0B KIETKH;

* O0OOCHOBBIBaTh B3aMMOCBSI3b IUIACTUYECKOTO M DHEPreTUYECKOTO OOMEHOB; CpPaBHHMBATH
MPOIIECCHl IACTUYECKOTO M DHEPreTUYECKOro OOMEHOB, MPOUCXOJANINX B KIETKAX KUBBIX
OPraHUu3MOB;

* ONpPEACNATh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHUWU OCHOBHBIX OTHEJIOB Ha Pa3HBIX
sTanax *KU3HEHHOT'O ITUKIIA;

* pemaTh T€HETUYECKHE 3aJaud Ha JUTUOPUIAHOE CKpEIIMBaHUE, CIEIUICHHOE (B TOM YHCIIE
CIIETUIGHHOE C TOJIOM) HaclieZJOBaHWE, AaHATU3UPYIOIIee CKPelMBaHWE, MPUMEHsS 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CUEIIJIEHHOTO HACJIe10BaHUS;

* pacKpbIBaTh MPUYHMHBI HACIEICTBEHHBIX 3a00JI€BaHUI, apTYMEHTUPOBATH HEOOXOAUMOCTH MEp
NpeynpexaeHNs TaKuX 3a00IeBaHMI;

* CpaBHUBATH Pa3HbIE CIIOCOOBI PAa3MHOKEHHSI OPraHU3MOB;

* XapaKTEepU30BaTh OCHOBHBIE 3TAMbl OHTOIE€HE3a OPTaHU3MOB;

* BBIABJIATH MPHYMHBI U CYIIECTBEHHBIE NPU3HAKUH MOAU(DHUKAIIMOHHON U MyTaIlHOHHOM
M3MEHYMBOCTH; OOOCHOBBIBAThH POJIh HM3MEHUNBOCTH B €CTECTBEHHOM U MUCKYCCTBEHHOM OTOOpE;

* 000CHOBBIBATh 3HAYEHHE PA3HBIX METOJOB CEJEKIMU B CO3JIaHUU COPTOB PACTEHUH, MOPOJ
KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

* 000OCHOBBIBATh MPUYMHBI U3MEHSEMOCTH U MHOTOOOpPa3usi BUIOB, MPUMEHSSI CHHTETUYECKYIO
TEOPHIO IBOJIIOLINH;

* XapaKTepU30BaTh MOMYJIALINIO KaK €UHHUILY DBOJIIOLMHU, BUJ KaK CUCTEMAaTHUYECKYIO KaTErOPHUIO
Y KaK pe3yJIbTaT 3BOJIIOLINH;
* YCTAHABJIMBATh CBS3b CTPYKTYPBI U CBOMCTB SKOCUCTEMBI;



* COCTaBISATh CXEMBI MEPEHOCA BEIIECTB W JHEPrUM B JKOCHUCTEME (CeTH THMTaHHA),
IPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (DaKTOPOB CpeJibl;

* apryMEHTHPOBATh COOCTBEHHYIO IO3HUIMIO IO OTHOIICHHIO K KOJOTMYECKUM MpolieMaM |
MOBEJICHUIO B IPUPOJIHOW CPELE;

* 000CHOBBIBATh HEOOXOIUMOCTh YCTOHYMBOTO Pa3BUTHS KaK YCIOBHS COXpaHEeHHs onochepsr;

* OLIGHUBATh MPAKTUYECKOE U ITHUECKOE 3HAUCHHE COBPEMEHHBIX HCCIICJIOBAaHUI B OMOJIOTHH,
MEeJUIIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; 0OOCHOBBIBATh COOCTBEHHYIO OIICHKY
* BBUIBIISITh B TEKCTE OHMOJIOIMYECKOTO COAEP)KaHUS IpOoOJieMy M apryMEHTHPOBAHHO €€
OOBSACHATE;

* IPEJCTaBIATh OMOJOTHYECKYI0 HH()OPMAIUMIO B BUIE TEKCTa, TAOJMIBI, CXEMbl, rpaduka,
JMarpaMMbl U JIeNaTh BBIBOJBI Ha OCHOBAaHMM MPEACTABICHHBIX JAHHBIX; IPEOOpa3OBHIBATH
rpaduk, TabnuIly, TMarpaMmy, CXeMy B TEKCT OMOJIOTHUECKOTO COJCpKAHUSI.

BbINyCKHUK HA YIJIy0J€HHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHTHCS:

* OpraHu30BBIBATh M TNPOBOJWTH WHIMBHAYAJTbHYIO HMCCIEIOBATEIBCKYIO NESITEIBHOCTh II0
Ononorun (wm pa3pabaThIBaTh WHAWBUAYAIbHBIA MIPOEKT): BBIABUTATh THIIOTE3bI, IUIAHKPOBATH
pabory, otOuparh ® TPEOOpPa3OBHIBATH HEOOXOAMMYKO  WH(GOPMAIUIO, TPOBOJHTH
9KCIIEPUMEHTHI, WHTEPIPETUPOBATh PE3YJIbTAThl, AEJaTh BHIBOJBI Ha OCHOBE ITOJyYSHHBIX
PE3yIBTATOB, MPEJICTABIIATE MPOTYKT CBOMX MCCIIEIOBAHUM;

* IPOTHO3MPOBATh TOCIEACTBHS COOCTBEHHBIX MCCIICIOBAHUI C Y4ETOM 3THYECKHX HOPM H
HKOJIOTHYECKUX TPEOOBAHUH;

* BBICNATH CYIIECTBEHHBIE OCOOCHHOCTH JKU3HEHHBIX IIHMKJIOB MpEACTaBHTENCH pa3HBIX
OTJIEJIOB PACTEHUI U THIIOB JKUBOTHBIX; U300paXKaTh IIUKIIBI PA3BUTHS B BUJIE CXEM;

* aHANM3UPOBATh M UCIOJIB30BATH B PEIICHUM YYEOHBIX M HCCIEIOBAaTEIbCKUX 3a/1ad
UH(POPMALIHIO O COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, METUIIMHE U SKOJIOTUH;

* apryMEHTHPOBAaTh HEOOXOIUMOCTH CHHTE3a €CTECTBEHHOHAYYHOTO M COLIMOTYMAaHHUTApHOTO
3HAHUS B 110Xy WH(POPMALMOHHON WBUIH3AIINY;

* MOJETHPOBaTh W3MEHEHHE OJKOCHCTEM IIOJ] BIMSHUEM pA3IMYHBIX TIpynn (pakropos
OKPYXaIoIIE Cpebl;

* BBUIBJISATH B IIPOLIECCE HCCIENOBATEIbCKONW JAEATENbHOCTU IOCIEACTBUS aHTPOMOT€HHOIO
BO3/ICHCTBUS HAa SKOCHCTEMBI CBOETO PETHOHA, MpeIaraTh CocoObl CHMYKEHHUST aHTPOITOTEHHOTO
BO3/IEUCTBUS HAa HIKOCUCTEMBI,

* FCIIOJIb30BaTh MPUOOPETEHHBIE KOMITETCHIINU B IPAKTUYECKON ACATEITHHOCTH U MOBCETHEBHON
KHU3HH, Ul NPUOOPETEHUs OmbITa JAEATENIHOCTH, NMpEealIecTBYIOmEN NpodeccHoHanbHOM, B
OCHOBE KOTOPOM JIEKUT OMOJIOTHS KaK y4eOHBIN IPeMET.
MeTanpeameTHble pe3yJibTaThl
®  COCTaBIIAIOT IUIaH TEKCTA;
BJIAJICIOT TAKUM BU/IOM M3JI0’KEHHSI TEKCTa, KaK IOBECTBOBAHMUE;
0] PyKOBOJICTBOM YUHUTENsl MPOBOJAT HENOCPEICTBEHHOE HAOIOCHHUE;
0]l PyKOBOJACTBOM YUHUTEINST O(POPMIISIOT OTUET, BKIIFOYAIOIINN ONMCaHue HaOIIOIeHUs,
€ro pe3yJbTaThl, BEIBOJBI;
HOJY4aroT OMOJIOrHYEeCKYI0 HH(POPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB;
OTIpENIeNIAIOT OTHOILIEHHS 00BEKTA C APYTUMH 0OBEKTaMH;
OTIpENIeNIAIOT CYIIECTBEHHBIEC IPU3HAKU 00BEKTA.
AHATTU3UPYIOT 0OBEKTHI O] MUKPOCKOIIOM;
CPaBHUBAIOT OOBEKTHl MOJ MHKPOCKONIOM C HX H300pakeHHWEM Ha pHCYHKax M
OTIpeNeNATh UX;
oopMIIIOT pe3ynbTaThl Ja00paTOpHOIl paboThl B paboueii TeTpaay;
paboTaroT C TEKCTOM M MJUTIOCTPALUSAMH yUeOHUKa
BBITOJIHSIOT JIAOOPAaTOpHBIE paObOTHI O] PYKOBOICTBOM YUUTEIIS;
CPaBHUBAIOT TPEACTAaBUTENCH pa3HBIX IPyNI OpPraHU3MOB, JENaTh BBIBOJBI HAa OCHOBE
CpaBHEHWS,



OLICHUBAIOT C CTETUUYECKOMN TOUKH 3pEHMSI IPEACTABUTENEH KUBOTO MUDA;

HaxoAusAT wuHpopManuioo 00 opraHu3Max B HAy4HO-TIOMYJIAPHOW JIUTEpaType,
OMOJOrMYECKUX CIOBApsIX U CIPaBOYHMKAX, aHAJIM3UPOBATh U OLICHUBATh €€, IEPEBOAUTD
U3 OJIHOHM (OPMBI B IPYTYIO.

JInuHOCTHBIE pPe3yJIbTAThI

Bocnuranue B yyamuxcs 4yBCTBa FOPAOCTH 32 POCCUHCKYIO OMOJIOTHYECKYIO HAYKY;
3HaHHWE MPaBUJ NOBEJCHUS B IIPUPOJIE; CIIOCOOHOCTh BBIOMPATh LIEIEBBIE U CMBICIOBBIC
YCTAaHOBKM [UIl CBOMX JCMCTBUM, IOCTYIIKOB II0 OTHOLICHUIO K JXHBOW IIPUPOLE,
3I0POBBIO CBOEMY U OKPYKAIOIIUX

IIOHUMaHHE OCHOBHBIX (DAKTOPOB, OINpPENEISIIOMMX B3aMMOOTHOLICHUS 4YelloBeKa M
IIPUPOJBL;

YMEHHUE PEAIM30BbIBATh TECOPETUYECKUE ITI03HAHUS Ha IIPAKTUKE;

NOHMMAaHHE COLMAIbHOM 3HAYMMOCTH M COJEp)KaHus MpO(eccHii, CBA3aHHBIX C
OHOJIOTHEN;

BOCIIMTAHUE B yYalIUXCs JIFOOBU K IPUPO/IE;

IpU3HAHKE [IpaBa KaXk/10ro Ha COOCTBEHHOE MHEHUE;

TOTOBHOCTh y4YallUXCA K CaMOCTOSITETIBHBIM TIIOCTYIKAaM W JEHCTBHAM Ha OJaro
IIPUPOJIBI;

YMEHHME OTCTauBaTh CBOIO TOUKY 3PEHMUS;

KPUTHYHOE OTHOLIEHHME yYaIIMXCs K CBOUM IIOCTYIIKaM, OCO3HAHME OTBETCTBEHHOCTH 3a
IIOCJIE/ICTBHS;

YMEHHUE CIIyIIaTh U CIBIIIATh APYIrO€ MHEHHE.



PA3JIEJ I1. COAEP)KAHUE
buoJsiorusi Kak KOMILIEKC HAYK 0 »KMBOM NpHUpoae
buonorus kak komruiekcHast Hayka. CoBpeMeHHbIe HanpaBiieHus: B 6uosoruu. Ces3p Onosioruu
C JpPYrMMH HayKaMmd. BeIrosiHeHHe 3aKOHOB (PM3MKM M XUMHHM B XHBOW mpupozge. Cunres
€CTECTBEHHOHAy4YHOT0 M COLMOTYMAHUTAPHOIO 3HAHUS HA COBPEMEHHOM 3Tale pa3BUTHUSA
nuBuM3anuu. [Ipaktudeckoe 3HaYeHHE OMOJOTUYECKUX 3HAHWU. Bromornveckue cucTeMbl Kak
npeaMer u3ydeHus Ouonoruu. OCHOBHbIE HPUHLHUIIBI OpPraHu3alud U (QYHKIHOHHUPOBAHUS
OMOJOrMYECKUX CUCTEM. buosornyeckue cucTeMbl pasHbIX YPOBHEW opraHu3anuu. ['unoressl u
TEOpHUH, UX POJb B GOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeTobl
HAYYHOTO TIO3HAHUS OPraHMYEeCKOro MHpa. OKCIEpUMEHTAIbHbIE METOABl B OHOJOTHH,
cTaThcTUYecKas 00pabOTKa JaHHBIX.
CTpyKTypHbIe U QYHKIHOHAJIbHbIE OCHOBBI KU3HU
MonekysipHble OCHOBBI JKM3HU. MakpoajeMeHTbl U MHKpo3JeMeHThl. Heopranumueckue
BemecTBa. Boma, ee ponb B kuBoW mpupozae. I'mapodunbHOCTs M THAPOPOOHOCTH. PO
MUHEpaIbHBIX coJied B KieTke. OpraHuyeckue BEIIECTBA, IOHATHUE O PEryJApHBIX U
HEpETyJISIpHbIX OnonoiauMepax. YTriaeBoabl. MoHocaxapubl, OJUrocaxapuabl U MOJIMCaXapuibl.
Oyuknuu yraeoaoB. Jlunuapl. DyHkiuu nunuaoB. beiaku. dynkuuu OenkoB. MexaHusm
neiictBust pepmentoB. Hyknennossie kucnothl. JJHK: crpoenme, cBoiicTBa, MECTOIOIOKEHHE,
bynxun. PHK: ctpoenne, Buasl, pynkuun. ATD: ctpoenue, pyHkiuu. J[pyrue opranudeckue
BeulecTBa kieTku. Hanorexnonoruu B Ouonoruu. Kierka — cTpykrypHas U QyHKUIHMOHAIbHAS
eauHuua opraHusma. Pazputhe nuTogorud. COBpPEMEHHbIE METOAbl H3YyUYEHHUS KIETKHU.
Knerounas teopust B cBeT€ COBPEMEHHBIX JAaHHBIX O CTPOECHHMU M (YHKUMSIX KIeTKU. Teopus
cumbuorene3a. OCHOBHBIE YaCTH U OpraHoujibl kieTku. CTpoeHrne U QyHKIUU OHOIOTHYECKHX
memOpan. Ilurommasma. fAnpo. Crpoenme u QyHKIuM XxpomMocoM. MeMmOpaHHBIE W HE
MeMOpaHHble opranoubl. Llutockener. Bxmtoyenus. OCHOBHbBIE OTIMYUTEIbHBIE 0COOEHHOCTH
KJIETOK MPOKapuoT. OTINYUTEIbHbIE OCOOEHHOCTH KJIETOK 3yKapuoT. Bupycsl — HekiieTouHas
dopma xu3Hu. CriocoObl nepenayn BUPYCHBIX MHGEKIUNA U Mepbl MPO(QUIAKTUKH BHUPYCHBIX
3a0oyieBaHnil. Bupycomorus, ee mpakTHYecKoe 3HavyeHWe. KIIeTodHBI  MeTaOoIu3M.
depMeHTAaTUBHBIN XapakTep peakuuil OoOMeHa BeIlecTB. OTallbl SHEPreTHYECKOro oOMeHa.
AdpobHOe U aHa’poOHOe JbpIXxaHue. Poiab  KJIETOYHBIX OpPraHoMJ0B B  Ipoleccax
JHepreTudeckoro oomeHa. ABTOoTpodbl U rereporpodbl. Porocuute3. Pasbl (hoToCHHTE3A.
Xemocunres. HacnenctsenHas nnopmanus 1 ee peanusanus B kieTke. ['eHeTndeckuii Koa, ero
CBOICTBA. DBOJIOLHUS MpeACTaBIeHUN 0 TeHe. COBPEMEHHBIE NPEACTABIEHUS O I€HE U T€HOME.
buocunTes Oenka, peakuu MaTpUYHOrO cuHTe3a. Perynsnus paboThl T€HOB M IPOLECCOB
oOMeHa BellecTB B KieTke. [eHHas WH)XEHepHs, TEeHOMHKa, MpoTeoMuka. HapyiieHue
OMOXMMHYECKHX TMPOILIECCOB B KJIETKE IOJ BIUSHUEM MYyTareHOB W HAPKOI€HHBIX BEIIECTB.
Knerounsnii muxi: uHTepdasa u jeneHue. MwuTo3, 3HaYeHME MMTO3a, (a3bl MHUTO3A.
Comaruueckre ¥ TIOJNOBBIE KJIETKWM. Meio3, 3HaueHue Menosa, (a3el meiio3a. Meiio3 B
JKU3HEHHOM WUKJIE OpraHu3MoB. POpMHpPOBaHHE MOJOBBIX KIETOK Yy I[BETKOBBIX PAacTeHUN U
MO3BOHOYHBIX JKUBOTHBIX. Perysiiust nejaeHus KJIETOK, HapyIICHHUS PETyJSIUU Kak MpUYrHA
3a0oneBaHuil. CTBOJIOBBIE KIJIETKH.
Opranusm
OCOOEHHOCTH O/THOKJIETOYHBIX, KOJOHHAIBHBIX U MHOTOKJIETOYHBIX OpraHu3MoB. B3aumocss3b
TKaHEW, OPraHoB, CUCTEM OpPraHOB KaK OCHOBA LIEJIOCTHOCTU opraHu3ma. OCHOBHBIE IIPOLECCHI,
IIPOUCXOJAIINE B OpraHM3ME: INUTAaHUE M NUIIEBAPEHHUE, JBHKEHUE, TPAHCIOPT BEILECTB,
BbIJIETICHHE, Pa3ApaXUMOCTh, PEryjsaius y opranu3mosB. [loanep:kanue romeocrasa, MpUHLHUIT
oOpatHOi cBsi3u. PaszmHOkeHHe opraHu3MoB. becrosnoe u mosjoBoe pa3MmHOXeHue. J[BoitHoe
OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUi. Buabl omiogoTBopeHust y KHUBOTHBIX. CrocoObl
Pa3sMHOXKEHHUS y PacTeHUN U KUBOTHBIX. [TapTenorene3. OHTOreHe3. OMOPHOHANIBHOE pa3BUTHE.
[ToctamOpuonanbHoe pasButHe. lIpsmoe u Henpsimoe pa3Butue. JKU3HEHHBIE LMKIBI Pa3HBIX
TPYII OpraHu3MOB. Perynsius MHAMBUAYAIbHOTO pa3BUTUA. [IpuunHBI HapylIeHUN pa3BUTHUSA
opranu3MoB. VMcTopusi BO3HUKHOBEHUS U pa3BUTUS T€HETHKHU, METObl TeHeTUKHU. [ eHeTnyeckue



TEPMUHOJIOTUSI M CUMBOJHMKA. ['eHOTMN u ¢eHoTHun. BeposTHOCTHBIM XapakTep 3aKOHOB
TEHETUKU. 3aKOHbl HacleACTBEHHOcTH. [. MeHaens u  yciaoBHs UX  BBIIIOJIHEHHUS.
[[uTomornyeckue OCHOBBI 3aKOHOMEPHOCTEH HAcleAOBaHUA. AHAJIN3UPYIOIIEE CKPEIIVBAHUE.
XpomocoMHasi Teopus HacsieACTBEHHOCTU. CLEIIEHHOE HACIE10BaHUeE, KPOCCUHTOBED.
Onpenenenne nosa. CHEIUIEHHOE C IOJIOM HacleloBaHUE. B3anMonelcTBHE aJICNBHBIX U
HEAJICJIbHBIX TE€HOB. ['€HeTHuYecKHe OCHOBBl HMHAMBUIYAJIBHOTO pa3BUTHA. | eHeTHueckoe
KapTUpoBaHue. ['eHeTHKa 4elloBeKa, METOJbl M3Y4YCHMs T€HETHKU 4YelloBeKa. PenpoaykruBHOE
3/10poBbe yenoBeka. HacnenctBenHble 3a0051€BaHNs YEIOBEKA, UX MPEAYNPEKICHUE. 3HAUCHNE
TEHETUKU JJI1 MEIUIUHbI, STUYECKUE acCleKThl B 00JaCTU MEAULIMHCKONW IeHeTHKHU. ['eHoTun u
cpena. Henacnencrsennas u3ameHunBocTb. Hopma peaknmu npusHaka. BapuanuoHHBIN psn U
BapHallMOHHAas KpuBas. HacnencTBeHHass H3MEHUYNBOCTD. Buabl HaciIeICTBEHHON N3MEHYUBOCTH.
Kom0OuHaTuBHas M3MEHYMBOCTb, €€ HCTOYHUKU. MyTanuu, BuAbl MyTauuil. MyrtareHsl, HX
BIMSIHME Ha OpraHu3Mbl. MyTaluy Kak MpUYMHA OHKOJIOTMYECKUX 3aloseBaHui. BHesnepHas
HACJIEACTBEHHOCTh M HM3MEHYMBOCTh. OnureHeruka. Jlomectukauus u cenekuus. LleHTpbI
OJIOMAIlHUBAHUS >XMBOTHBIX M LEHTPHl IPOMCXOXKICHHUS KyJIbTYPHBIX pacTeHHH. Metonsl
CENICKIIMU, WX TeHETUYEeCKHE OCHOBBL. VICKyCCTBEHHBIH OTOOp. YCKOpPEHHE U TOBBIIICHUE
TOYHOCTH O0TOOpA C MOMOIIbIO COBPEMEHHBIX METOJIOB €HETUKU U OuoTexHosioruu. ['ereposuc u
€ro HCII0JIb30BAHHUE B CEJIEKIMM. PaciimpeHne reHeTHuecKoro pazHooOpasusi CEeNeKIMOHHOTO
Mmarepuaia: IOJIMIUIONAUS, OTJIAJeHHas TUOpUIM3alus, SKCHEpPUMEHTANbHbI MyTareHes,
KJICTOYHAs! HH)KEHEPHsl, XPOMOCOMHAs HHKCHEPHs, TeHHasi HHKeHepusi. bruobe3onacHOCTb.
Teopus 3BoJIIOINHA

Pasutne »sBomonmonHelx wuned. Hayunble B3rmgasr K. Jluawes u XK. b, Jlamapka.
OpomoumonHas teopusa Y. JlapBuna. CBHIETENbCTBA 3BOMNIOLNUM JKMBOHM  IPUPOABIL:
IIaJICOHTOJIOTUYECKHUE, CPaBHUTEIbHO-AHATOMHUYECKHE, SMOPHOIOTHYECKHE,
6uoreorpaduueckue, MoJeKyJIsIpHO-TeHeTH4Yeckue. Pa3Butue npencrasienuit o Buae. Bun, ero
kputepuu. llomynsauus kak ¢opma CyIIECTBOBaHMS BHMJAa M KakK D3JEMEHTAapHas €IWHULA
sposolud. CHHTETHYECKas TEOpHs DHBOJIOLMU. MUKpPOIBOMIONUSA U MaKpO3BOJIOLHA.
JIBMOKYIIME CHITBI SBOJIOIUY, HX BIUsSHUE HA reHo(oH 1 nomyssiiud. Jpelid reHoB u ciaydaiiHbie
HEHallpaBJIeHHbIE M3MEHEHUs TreHodoHIa mNonmysuuu. YpaBHeHHe Xapau—BaiinOepra.
MounekyasipHO-TEeHETHYECKHE MEXaHU3Mbl 3BoMIOIUH. @DOpMBI  €CTeCTBEHHOro otdopa:
JBIDKYyINAs, CTaOWIM3upyrolmas, [AW3pYNTUBHAs. OKOJOTMYecKoe U reorpadpuyeckoe
BUJ000OpazoBanue. HampaBiaenuss u mnytu sBomoonud. OOpMbl 3BOJIIOLMH: TUBEPreHIus,
KOHBepreHuus, napamienn3m. Mexannsmsl anantanuil. Kossomronusa. Ponp 3BOIOIMOHHON
TEOpUU B (OPMHUPOBAHUMU €CTECTBEHHOHAYYHOW KapTHUHBI MHpa. MHOroobpasue opraHuzMoB U
IpUCIOCOOJIEHHOCTh OPraHU3MOB K cpefe OOMTaHMs KakK pe3ylbTaT 3BoJtonuH. [IpuHIUIBI
KJaccupukauuu, cuctemMaruka. OCHOBHbBIE CHUCTEMATUYECKUE TIPYINIbl OPraHUYECKOro MHpA.
CoBpeMeHHbIE MOAX0/bI K KIacCU(UKAIIMH OPraHU3MOB.

Pa3Burtne xu3Hu Ha 3emiie

Metoabl  TaTUPOBKM  COOBITHIl  MPOLUIOTrO, T'€OXPOHOJIOTMYECKas MIKana. [ UmoTes3sl
MIPOUCXOXKICHHS XU3HU Ha 3emie. OCHOBHBIEC 3Tarnbl 3BOONUKU Onochepsl 3emu. KitoueBbie
COOBITUSI B DHBOJIOLMM pAcTeHUH M JKUBOTHBIX. BbpIMUpaHuE BUAOB U €ro MPUYHHBL
CoBpeMEHHBIE TPEJCTABICHNAS O IPOUCXOXKIACHUU ueiaoBeKa. CHCTEeMaTH4eCKOE ITOJIOKEHUE
4esoBeKa. OBOMIONMSA 4yenoBeka. DaxkTopsl HBoMOLMM  uenoBeKa. Packl 4enoBeka, HX
IIPOUCXO0XKJICHUE U €TUHCTBO.

Opranunsmsbl ¥ OKpysKaas cpeia

Okosnoruyeckre (akToppl M 3aKOHOMEPHOCTHM MX BIMSHUS HAa OpPraHu3Mbl (TPUHIUI
TOJICPAaHTHOCTH, JUMUTHpYyomue @akTtopsl). IlpucnocoOnennss oOpraHu3MoB K JI€HCTBHIO
9KOJIOTMYEeCKUX pakTopoB. bruonornueckue putmbl. B3anmoaeiictBue skonornueckux (GakTopos.
Okonoruyeckas Huma. buoreoneno3. Dkocucrema. KomMmoHeHTHI 3kocucTeMbl. Tpoduueckue
ypoBHM. Tumbl numeBsix neneil. [Inmesas cerb. KpyroBopoT BemiecTB M NOTOK JHEPIHM B
’KocHcTeMe. buoTnueckne B3aMMOOTHOLIEHHSI OPraHU3MOB B 9KocucTeMe. CBONCTBA DKOCUCTEM.
[IponykTuBHOCTE M OHOMacca »dKocucteM pa3Hbix TunoB. Cykneccus. Camoperymsus



skocucteM. [locnenacTBust BIUSHUSA JESATENBHOCTH YelloBeKa Ha 3kocucTeMbl. HeoOxomumocThb
COXpaHeHHs OHOpa3HOOOpa3Msi SKOCHCTEMBI. ATPOIEHO3bI, UX OCOOCHHOCTH. YueHue B. W.
Bepnanckoro o Ouwocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBaHHS  OHOCHEpHI.
KommonenTtsl 6uocdeps! u ux poib. KpyroBopotsl BemecTB B 6uocdepe. buorennas murpanus
atomoB. OcHOBHBIE OMOMBI 3eMiu. Posb yenoBeka B Ouocdepe. AHTPONOTEHHOE BO3ACHCTBUE
Ha Owmocdepy. Ilpuponnsie pecypchl W palMOHAIBHOE NPHUPOJIONONb30BAaHUE. 3arps3HEHUE
ouocheprl. CoxpaHeHHE MHOTOOOpa3usi BHJIOB KaK OCHOBA YCTOHYMBOCTH OHOCHEPHI.
Boccranosurensnas skonorus. [Ipobimemsl ycroiunBoro pasBuTHs. [lepCrieKTUBBI pa3BUTHS
OMOJIOTUYECKHUX HAYK, aKTyallbHbIE MPOOJIEMbl OMOJIOTHH.

IlepeyeHb J1a0OPATOPHBIX M MPAKTHYECKUX PadOT
e lcnonb30BaHKE pa3IMUHBIX METOAOB MIPH U3yUYEeHUHN OMOJIOTUYECKUX OOBEKTOB.
e TexHuka MUKPOCKOITUPOBAHUS
N3yuenue KIETOK pacTeHUl M SKMBOTHBIX IIOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpernapaTax U Ux OIHCAHUE.
[IpuroroBnenue, paccMaTpuBaHUE U OMKUCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUM.
CpaBHEeHHE CTPOCHHUS KIIETOK PACTEHH, )KUBOTHBIX, TPUOOB U OaKTEpUH.
N3yueHune nBUKEHUS LIUTOIIA3MBbl.
N3yueHune nna3monamnsa u Aemia3Moin3a B KJIETKaxX KOXKULBI JIyKa.
N3ydenne ¢GepMEHTATUBHOTO PACIICIUICHHUS TEPOKCHIA BOJOPOAA B PACTHTEIBHBIX U
KUBOTHBIX KJIETKaX.
ObnapysxeHue 6eIKOB, YIJIEBOAOB, JIUIIHJIOB C IOMOIIBI0 KAYeCTBEHHBIX PEaKIIUM.
e Brigenenue JJHK.
N3ydyenne KaTtaquTHYECKON aKTHUBHOCTH (EepMEHTOB (Ha MpUMepe amuiia3bl WU
KaTaJasbl).
HaGumrotenne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MHKpPOIperapaTax.
N3yuenne XxpoMOCOM Ha TOTOBBIX MUKpOITpenaparax.
N3yuenue craguii Melio3a Ha TOTOBBIX MUKpOIIpEnapaTax.
N3yueHune cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax.
Pemenuie sneMeHTapHBIX 33/1a4 IO MOJIEKYJISIPHOM OHMOJIOTHH.
BrisiBieHre TpPU3HAKOB CXOJICTBA 3apOJBIIIEH 4YeloBeKa U JAPYTMX IO3BOHOYHBIX
YKUBOTHBIX KaK J0Ka3aTeIbCTBO UX POJCTBA.
CocraBneHue IeMEHTapHBIX CXEM CKPEIMBAHHUS.
Pemenue renernueckux 3amad.
N3ydenne pe3ynbTaToB MOHOTHOPUTHOTO U AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(DUIIHI.
CocraBneHue 1 aHaiIu3 POJIOCIOBHBIX YETIOBEKA.
N3yueHne n3MeHYMBOCTH, MIOCTPOCHHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBOM.
Onucanue penorumna.
CpaBHeHUE BUI0B IO MOP(OIOTHIECKOMY KPUTEPHIO.
Onucanne NpuUCIocoOIEHHOCTH OPTaHMU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.
BrisBnenre mpuCoCOONCHUIT OPraHW3MOB K BIUSHHUIO Pa3UYHBIX SKOJOTHUECKHUX
(akTopoB.
CpaBHEeHHE aHATOMHYECKOTO CTPOSHHS PACTECHHI pa3HbIX MECT OOUTAHHUS.
MeTtost u3mMepenus (akTopoB Cpeabl OOUTAHUS.
N3yueHune sK0J0rMYecKuX afanTaiuil 4eaoBeKa.
CocraBneHue MUIIEBbIX LIETEH.
N3yueHue u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.
MopenupoBaHue CTPYKTYp U TIPOIIECCOB, TPOUCXO/ISIINX B SKOCUCTEMAX.
OreHKa aHTPOIMIOTEHHBIX M3MEHEHUI B IIPUPO/IC.



PA3JEJI I1l. TEMATUYECKOE IINTAHUPOBAHHUE

Bbuomorus 10 kmacc 4 gaca (136)

Ne | Paznen/Tema Bcero | m/p

1 1/p

1. | buonorus Kak HayKa U ee MPUKIATHOE 3HAYCHHE 7

2. OO01me OMOJIOTMYECKHE SIBJIEHUS U METOJIBI X UCCIIEN0BAHUI 11 2

3. | Yuenue o 6uocdepe &)

4 [TponcxoxaeHne )KMBOTO BEIIECTBA 10

5 buocdepa kak rmobanpHasi OnocucreMa 6

6 YcnoBus xu3Hu B Onochepe 21 1

7 [TpupoiHOE COOOIIECTBO KaK OMOIIEHO3 M IKOCUCTEMA 18 2

8 MHoroo6pasue OMOreoIeH030B U MX 3HAYCHHE 10 1

9 Bua u Bumoobpazoanmne 14 1

10 | IIpoucxokIeHHE U 3TAlbl YBOIIOIHH YEJIOBEKa 8

11 | Yuenue 00 3BOJIIOLUU U €0 3HAYEHHUE 12 1

12 | Coxpanenue OnopasHooOpa3usi-HacylIHas 3aj1a4a yenoBeyecTra | 14 1
UTOTO 136 9

buonorus 11 xnacc 4 yaca (136)

Ne | Paznen/Tema BCEro | m/p

11 1/p

1. JKuBoil opranusm Kak OMOJIOTMYECKasl CUCTEMA 11 1

2. | Pa3MHOXCHHE M pa3BUTHE OPTaHU3MOB 9

3. | OcHOBHBIC 32aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB 23 4

4 OcHOBHBIE 32aKOHOMEPHOCTH U3MEHYUBOCTH 10

5 Cenekuys u OMOTEXHOJIOTHS Ha CITyK0e yesoBeKa 8

6 IlapcTBO BHpycHI, ero pazHooOpa3ue u 3HAUYCHUE 8

7 CrpoeHue KUBOU KIETKU 18 6

8 [Tporiecchl KU3HENEATEIBHOCTH KIETKH 10 2

9 MoJeKyJISIpHBII COCTaB JKUBBIX KJIETOK 12 3

10 | XuMuueckue npouecchl B MOJIEKYJISIPHBIX CUCTEMAX 13 3

11 | Bpems 5K0J0THYeCKOM KyJIbTYpPbl 14 1
HUTOTO 136 20

ol
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