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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy nipeamety "buonorus" (manee - Ouojorus) Ha YpOBHE CPEIHETO OOIIETO
oOpazoBanmus pa3zpaborana Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 oOpazoBanuu B
Poccuiickoit ®@eneparun», PI'OC COO, Konnenuuu npenogaBanus yueOHoro npenmera «buonorus» u
OCHOBHBIX NIOJIOXKEHUH (enepanbHoil pabodeil mporpaMMbl BOCTIUTAHHMS.

VYuebnsii npeamet «bruonorusy yriayo6naéanoro ypoHs uzydeHus (10—11 knaccel) ABIs€TCS OHUM U3
KOMITOHEHTOB npeaMeTHol oOsiactu «EcrecTBeHHO-Hay4HbIe mpeaMeTh». CornacHo nonoxenusm OI'OC
COO mnpodunbHble y4eOHBIE NpPEAMETHI, M3ydaeMble Ha YIIIyOJEHHOM YpPOBHE, SBISIOTCS CIIOCOOOM
muddepeHnmanu 0O0y4YeHHsT HAa YpOBHE CpeIHEro oOmero ooOpa3oBaHUsT W TPHU3BAaHBI 00ECIICYUTH
MIPEEeMCTBEHHOCTh MEKJy OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEAHUM NMPOPECCUOHATBHBIM U BBICHINM
oOpazoBaHueM. B To ke BpeMsi KaKIblii U3 3TUX y4e€OHBIX MPEIMETOB JOKEH OBITh OPUEHTHUPOBAH Ha
INPUOPUTETHOE pELICHHE O0pa30BaTEIbHBIX, BOCIUTATEIBHBIX M pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C
npodopueHTaIel 00yJYaromuXcs 1 CTUMYJINPOBAaHUEM HHTEpeca K KOHKPETHOM 001acTH HayYHOT'O 3HAHMS,
CBSI3aHHOT'O C OMOJIOTHEN, MEIULIMHOM, SKOJIOTHEeH, ICUXOJIOTHel, CHOPTOM UITU BOCHHBIM JIEJIOM.

[IporpamMma no yuebHomy npeamery "buonorus" naér nmpeacraBieHue O LU U 3ajadyax H3y4deHUs
yaeOHoro mpeamera «buonorus» Ha yriayOI€HHOM ypoBHeE, OmperenseT o0s3aTelibHOoe (MHBApUAHTHOE)
[IPEIMETHOE COJEP)KAHUE, €r0 CTPYKTYPHUPOBAHUE IO pPa3jieiaM U TE€MaM, paclpelesIeHHe IO Kiaccam,
PEKOMEHIYEeT TMOCIEI0BAaTeIbHOCTh H3Y4YCHHs] y4eOHOro Marepuana ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOIro IMpoliecca, BO3PACTHBIX OCOOCHHOCTeH oOyuaromuxcs. B
IporpaMMe Mo OHOJOrMH pEeaJ30BaH IPHUHLHUII IPEEMCTBEHHOCTH C M3YyYEHHEM OWOJIOTMH Ha YPOBHE
OCHOBHOTr0 00111ero 0o0pazoBaHus, Onaroaapsi 4eMy IpPOCMAaTpUBAETCS HANPABICHHOCTh HA MOCJIEAYIOLIee
pa3BuTHE OHMOJOTMYECKHX 3HAHUM, OPHUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHHS, IPEICTABICHUI O 3I0pOBOM 00pa3e KU3HU, HA BOCIIUTAHHE
OepeKHOTO OTHOIICHHS K OKPYIKAIOMIeH MpUpOIHON cpene. B mporpamme mo OMOJIOTHH TakKe MOKa3aHBI
BO3MOXXHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuii @I'OC COO K miaHupyeMbIM
JMYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yjbTaTaM oOyuyeHHMs U B (DOPMUPOBAHMM OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENIBbHOM JESATEIbHOCTH 00YYarOIUXCsl IO OCBOCHUIO COAEP)KaHUSI OMOJIOTMYECKOTr0
o0pa3oBaHMs Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus.

VY4eOuslif npeamer «buosorus» Ha ypoBHE cpeiHET0 00111ero 00pa30BaHUs 3aBEpILaeT OMOJIOrHYECKOe
o0pa3oBaHMe B IIKOJIE U OPUEHTHPOBAH Ha PACIIMpPEHHE M YIIIyOJeHue 3HaHUM O0OydarolMXCsl O KMBOH
IIPUPOJIE, OCHOBAX MOJIEKYJIIPHOI M KJIETOYHOIH OMOJIOTHH, SMOPHOIOrUY U OUOJIOTUH PAa3BUTHS, TEHETHUKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YUEHHUS U IKOJIOTHH.

N3yuenne yuebHOTrOo npeamera «buonorusy» Ha yriayO0iIeHHOM YPOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
o0yyaromuxcs K MOCIEAYIOUIEeMYy IOJyYeHHIO OMOJIOrMYecKoro oOpa3oBaHMsS B BY3aX M OpraHHM3alMsx
cpeaHero npogdeccruoHanibHOro oopazoBanust. OCHOBY €ro COAEep KaHUs COCTABISET cCUcTeMa OMOIOIMYECKUX
3HAHUW, TOJYYEHHBIX IMPU HM3YyYEHUH OOYyYarolIMMHCS COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/IesioB
OMOJIOTMH Ha YPOBHE OCHOBHOTO o011ero oopa3oBanus, B 10—11 kiaccax 3T 3HaHUS MOIY4arOT pa3BUTHUE.
Tak, pacmupensl U yriyOjaeHbl OMOJOrMYEcKHe 3HAaHUS O pacTEeHUsX, >KMBOTHBIX, rpubax, OakTepusx,
OpraHu3Me 4YenoBeKa, OOIIMX 3aKOHOMEPHOCTSAX KM3HM, JIOTOJHUTENBFHO BKJIIOYEHBI OHOJIOTHYECKHE
CBEICHUsI NPUKJIAJHOTO M TOUCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTUPHI UIS
nocneayomero BelOopa mnpodeccuu. Bo3moxkHa Takke UHTErpanus OWOJOrMYECKUX 3HaHWM ¢
COOTBETCTBYIOIIMMHU 3HAHUSMH, TIOTYYEHHBIMU O0YUYaIOLUMUCS MPU U3YYEeHUU (PU3UKHU, XUMUH, reorpadun
Y MaTeMaTHUKH.

CrtpykTypa mporpammbl mo ydeOHoOMy mpeamery "buomorus" oTpaskaeT CUCTEMHO-YPOBHEBBIH U
ABOJIFOLIMOHHBIA MOAXOAbI K M3y4eHHI0 6uoioruu. CoraacHO UM, U3y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIE AJIS )KUBBIX CHCTEM PAa3HOT'O YPOBHS OpraHU3aliH, BOJIIOIIMHA OPTraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHHs OMOJIOTHYEeCKOro pazHoo0pasus miaHeTsl. Tak, B 10 kiacce n3ydaroTcsi OCHOBBI MOJICKYJISIPHOM
U KJIETOYHOH OWOJIOTHH, SMOPHONOTHH U OUOJIOTUH PA3BUTHS, TCHETUKH U CENEKIUU, OMOTEXHOIOTUU U
CUHTETUYECKON OHOJIOTHH, aKTyalu3UpYIOTCs 3HAHUS 00ydarommxcs o OOTaHMKE, 300J0THH, aHATOMUH,
¢busnonorun yenoseka. B 11 kiacce u3yyaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI SKOJOTMH U YYEHHE O
ouocdepe.



VYuebublii nmpeamer «buonorus» mpuszBaH 00eCHEUYUTh OCBOEHHE OOYYAIOIIUMUCS OMOJIOTHYECKUX
TEOpUN U 3aKOHOB, WJICH, IPUHIIMIIOB U MPABWUJI, JISKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, 3HAHUW O CTPOEHUHU, MHOTOOOpa3uu U OCOOECHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIHH,
OMOIIeH03a, HKOCHUCTEMbI, O BBIJAIOMIMXCS HAYYHBIX JOCTHKCHHSAX, COBPEMEHHBIX HCCIICOBAHUAX B
OMOJIOTUH, TPUKIAIHBIX ACIEKTaXx OMOJIOTWYECKMX 3HaHWM. s pa3BUTUS M TOANECpXKAHUS HMHTEpeca
oOyJaromuxcst K OMOJIOTHH HapsAIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepuaia B COJep:KaHuu
MIPOrPaMMBbI 110 OHOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHUS U Pa3BUTHUS TOU MM MHOMN
obmacT OMOJOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIICHHE BaXHEUIINX
OMOJIOTMYECKHUX U SKOJOTHYECKHUX TPOOIIeM.

Lenp wu3yuyenust ydeOHoro mpenmera «buonorus» Ha yriayOl€HHOM YypOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OPraHU3aliy KUBBIX CUCTEM Pa3HOTO paHTa U
npuoOpeTeHne yMEHUI UCIONb30BaTh 3TH 3HAHHUA B (DOPMUPOBAHMM MHTEpeca K OmpenenéHHON obnactu
npoeCCUOHATILHON NIeATENbHOCTH, CBA3aHHOW C OHMONOrHed, WM K BbIOOpY y4eOHOTO 3aBEeICHHS IS
MIPOJOIKEHHSI OMOJIOTUYECKOT0 00pa30BaHUsl.

Hoctuxenune 1end wu3ydeHuss ydeOHoro mnpenmera «buonmorus» Ha yrayOin€HHOM ypoOBHE
o0ecrieunBaeTcs pelIeHueM CIeIYIONNX 3a1ay:

OCBOCHHE 00YYarOIIUMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHSIX,
KOHIEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TMpaBUiaX, COCTABJSIONIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O CTPOSCHUH, MHOTOO0Opa3HH U 0COOEHHOCTAX OMOJIOTUYECKUX CUCTEM
(keTKa, opraHusMm, MOMyJISLUs, BUJI, OMOT€OLIEHO3, Onocdepa); O BHIIAIOIIUXCS OTKPBHITUIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTHY;

O3HaKOMJICHHE OOYy4YalolIMXCsi C METOAaMH T[O3HAHUS >KUBOM MPUPOIBI: HMCCIEI0BATEIbCKUMU
METOJIaMU OHOJIOTUYECKUX HayK (MOJEKYISIpHOW M KJIETOYHOW OWOJIOTUH, SMOPUOIOTMH M OHOJOTHH
pa3BUTHS, TEHETUKU U CEJIEKIIMM, OMOTEXHOJIOIMH U CUHTETUYECKOM OMO0JIOrHH, TaJIEOHTOIOT U, SKOJIOTUH);
METOJIaMU CaMOCTOSITEJIbBHOIO IPOBEACHUSI OMOJIOIMUYECKUX HCCIEAOBAHUN B JJaOOpaTopuu U B MPUPOJE
(HabnroieHNe, U3MEpEeHHe, SKCIIEPUMEHT, MO/IETMPOBAHNE);

OBJIaJieHHe O0yYaIOIIMMUCS YMEHUSMU: CAMOCTOSATEIHHO HAXOIUTh, aHATU3UPOBATh U UCIOIH30BaATh
OMOJIOTUYECKYI0 HWH(OpMaIMio; TOJIB30BAaThCA OWOJIOTHYECKONW TEPMHUHOJIOTHEH W CHMBOJIUKOWM,
YCTaHABIIMBATh CBSI3b MEXJy pa3BUTHEM OHOJIOTHH M COLMAIbHO-3KOHOMMUYECKHMH M SKOJIOTMYECKUMU
pobJeMaMy 4eJI0BEeYeCTBa; OLIEHUBATh MOCIEICTBHSI CBOEH /I€ATEIbHOCTH 10 OTHOILEHHIO K OKpY Karomien
IIPUPOJHOM cpesie, COOCTBEHHOMY 3/I0POBbIO M 3JJ0POBBIO OKPY>KAOLIHNX JTt0/1eH; 000CHOBBIBATh M COOIIOATh
Mephl TPOPUIAKTUKN HMHQPEKIMOHHBIX 3a00J€BaHWN, TMpaBWa TOBEJICHUS B TPHUPOJE U OOecredeHus
0€30MacHOCTH COOCTBEHHOM )KU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYALUAX IPUPOJAHOIO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHbIE Hay4HbIE OTKPBITHS B 00JaCTH OHMOJIOTHY;

pa3BuTHE Y 00yUaromMXcs MHTEIJIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce 3HaKOMCTBA
C BBJIAIOIIMMUCSA OTKPBITUSAMU M COBPEMEHHBIMU MCCIEIOBAaHUSMU B OHOJOTUH, DPEIIAEMBbIMU €10
npoGieMaMy, METOAOJoTHuell  OWMOJIOTMYECKOTO  HCCIEAOBaHUS, MPOBEACHMUS SKCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHHM, PElIeHNs] OMOJIOTHYECKUX 3a/1a4, MOJETUPOBaHHS OHOIOTHYECKHX 00bEKTOB U MIPOLIECCOB;

BOCIUTaHHE y 00yUYaIOMIUXCs HEHHOCTHOI'O OTHOIICHUS K KUBOW MPUPOJIE B IIEJIOM U K OT/ICIbHBIM €&
00BbEKTaM U SABICHUAM; (POPMUPOBAHHE SKOJIOIMYECKOH, T€HEeTHUYECKONH I'paMOTHOCTH, OOLIEH KyJIbTYpbl
MOBE/ICHUS B IPUPO/IC; MHTETPAI[UU €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuoOpereHne 00yYaroIIMMUCA KOMIIETEHTHOCTH B PallMOHAJIbHOM  MPHUPOAOIOJIb30BaHUN
(cobmroneHne TpaBUI TOBEJACHHUS B NPUPOZE, OXpaHbl BUIOB, JKOCHUCTEM, Ouochepbl), COXpaHEHUHU
COOCTBEHHOTO 3/I0POBbBSI U 3/I0POBBS OKPYXKAIOIIUX J0AeH (COOMI0IeHns Mep MPOPUIAKTUKY 3a00JIeBaHUH,
o0ecnieueHre 0€30MaCHOCTH JKU3HEIEATEIbHOCTH B UYPE3BBIYAMHBIX CUTYALUSX TPUPOIHOTO U TEXHOTEHHOTO
XapaKTepa) Ha OCHOBE MCIOJIb30BAaHUsI OMOJIOTHYECKUX 3HAHUN U YMEHHUI B TIOBCEHEBHOM JKU3HU;

CO3JIaHHE YCJOBUH ISl OCO3HAHHOTO BBIOOpA OO0YYaroOIIMMUCS WHAMBHIYalIbHOH 00pa3oBaTeNbHOM
TPAaEeKTOPUH, CIIOCOOCTBYIOLICH MOCIEAyIoneMy MPOopeCCHOHATILHOMY CaMOOIIPEIEIEHUIO, B COOTBETCTBUU
C UHJIMBUyalIbHBIMU HHTEPECAMU U IOTPEOHOCTSIMH PErHOHa.



Oo011ee 4nciIo YacoB, OTBEACHHBIX HAa H3yYeHHE OMOJIOTUH Ha YIITyOJIEHHOM YPOBHE CpEeIHET0 00IIero
oOpazoBanus, coctaBisieT 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3
gaca B HEJICIIO).

OT100p opraHu3aMoOHHBIX (POPM, METOIOB U CPEACTB 00yUEHHSI OMOJIOTHH OCYIIECTBIIACTCS C YYETOM
cneun(UKA ero Coiep)KaHusi W HANpaBICHHOCTH Ha MPOAOIDKCHHE OHMOJIOTHYECKOro OOpa3oBaHMs B
OpraHM3aLMAX CPeTHEr0 MPO(EeCCHOHATBHOTO U BBICIIET0 00pa30BaHMS.

OO0s3aTeTbHBIM YCIOBHEM NPH O0Y4YEHUH OMOJIOTHH Ha YIIyOJEHHOM YPOBHE SIBIISCTCS IPOBEACHUE
71a00paTOPHBIX U MPAKTHUECKUX padoT. Takke yuacTre 00y4aronxcs B BHIMTOJTHEHUH IPOSKTHBIX U yueOHO-
HCCIICIOBATENILCKUX paboT, TeMaThKa KOTOPBIX OIpPEIENseTCs] YYHTEJIeM Ha OCHOBE HMMEIOIIUXCS
MaTeprUabHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBHH.



COJEP)KAHUE OBYYEHUA
10 KJTACC

CopepxaHue IporpaMMBbl, BBIJIEIEHHOE KYPCU80M, HE BXOAUT B IIPOBEPKY rOCYAAPCTBEHHOU UTOTOBOM
arrectaruu (I'NMA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHass Ouosiorusi — KOMIUIEKCHas Hayka. Kparkas wuctopus pa3BUTHA OHMOJIOTHH.
buonornueckne Hayku W M3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTaNbHBIC, MPUKIIATHBICE U TTOUCKOBHIE
Hay4YHbIEC UCCIIEIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUDA.
[Tpodeccun, cpszaHHble ¢ OHonorueld. 3HaueHHEe OMOJOTMHM B MPAKTUYECKOH NEATETBHOCTH YEIOBEKA!
MEJULUHE, CEIbCKOM X035 1CTBE, IPOMBIIUICHHOCTH, OXPaHEe IPUPOIBI.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mengens,
B. W. Bepnanckuii, U. I1. I1aBnos, U. 1. Meunukos, H. . BaBunos, H. B. Tumodees-Pecockuii, k.
Yorcon, @. Kpuk, . K. beinses.

Tabmuie! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKamMu», «CucTemMa OMOJIOTHYECKIX HAYKY.

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

Kupbie cucrempl Kak mpeaMer wulydeHus Ouosorud. CBONHCTBA JKHUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, IJUCKPETHOCTb M LEJIOCTHOCTh, CJIOKHOCTb U YIHOPSJOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTaHU3aLIMs, CAMOBOCIIPOU3BEECHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMM >KUBBIX CHUCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIA, OPraHU3MEHHBIM,
MOMYJISIIIOHHO-BHIOBOM, 5KOCHUCTEMHBIN (OMOTeOeHOTHIeCKH i), OnochepHsrii. [Iporecchl, mpoucxoasime
B JXUBBIX cucTeMax. OCHOBHbBIC MPU3HAKU KMUBOTO. JKU3HB Kak ¢opma CymiecTBOBaHHS MaTepuu. Haykw,
M3YYarolllie XKUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3alLIUH.

N3yyenune xxuBbIX cucteM. Metosl Ononorndeckoi Hayku. HabmoneHnue, nusmepenue, SKCIEpUMEHT,
cucreMarusanus, MeraaHanu3. IloHsATMe O 3aBHCMMOM M HE3aBUCHMMOW nepemMeHHOW. IlnanupoBanue
skcriepuMmenTa. IlocraHoBka u mnpoBepka runote3. HyneBas rumnore3a. [lonsitue BbIOOpKM U €€
JOCTOBEpHOCTh. Pa3bpoc B Omonormdecknx AaHHbIX. OIEHKA JTOCTOBEPHOCTU MONYyUYEHHBIX Pe3yJIbTaToB.
[IpuumnHBI HCKaXXKEHUS PE3YJIBTATOB SKCIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuubt u cxembl: «OCHOBHBIE TIPU3HAKYU XH3HWY», «bronornueckue cucremsn», «CBOMCTBA KUBOU
Marepumn», « Y pOBHU OPraHU3aLMU KUBOK IPUPOAbD», « CTpOEHUE KUBOTHOU KIETKN», « TKaHU )KMBOTHBIX),
«CucTeMbl OpraHOB YEJIOBEUECKOTO OprannsMay, «buoreornenos», «buochepa», «MeTobl U3yUEHHS JKUBOI
MPUPOIBI».

O6opynoBanue: mabopaTopHOe OOOpYyJOBaHHWE IS TIPOBEACHHS HAONIOJACHUMN, W3MEPECHH,
JKCIIEPUMEHTOB.

IIpakTuyeckas pabora «/crnonb30BaHUE pa3IUYHBIX METO/IOB MIPU U3YUEHUU )KUBBIX CUCTEM).

Tema 3. Buosorus Kierku

Knerka — cTpykrypHO-(pyHKIIMOHAIbHAST €UHUIIA KUBOTO. MIcTOpHs OTKpBITHS KiIeTKd. PabGoter P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJOXKEHUS
COBPEMEHHOM KIIETOYHON TEOPUH.

MeToasl MONEKYISIPHOM M KJIETOYHOM OWOIIOTHH: MHUKPOCKOIUsS, XpoMaTtorpadus, snekTpodopes,
METOJI MEYEHBIX aTOMOB, AU(depeHIrnaIbHoe HeHTPUPYTHpOBaHUE, KyJIbTUBUPOBAHHUE KIIETOK. M3yueHue
Quxcuposannvix Kiemok. OIEKTpOHHAsE MHUKpockomnus. Kowugoxanenas mukpockonus. Bumanvhoe
(npusicusHennoe) uzyueHue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOM», «Mcropusi pa3BuUTHA
METOJI0B MUKPOCKOITUIY.



OO6opynoBaHMe: CBETOBOM  MMKpPOCKOI, MMKpOIpENapaTrbl  pPacTUTENbHBIX, JKUBOTHBIX U
OaKTepUaTbHBIX KIIETOK.

IIpakTHyeckasi padora «/3yuenne MeTo10B KJIETOYHOM Onostoruu (xpoMmarorpadusi, sanekrpodopes,
muddepennmanbaoe neHTpupyruposanue, [ILIP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHWMHUYECKUH COCTaB KJIETKH. Makpo-, MHUKpO- U YJIbTPAMHKpO3JeMeHThl. Boma m e€ ponb Kak
PacTBOPUTEIIS, PEAreHTa, yYaCTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPEryIsiuui. MuHepaibHbIe BEIIECTBA
KJIETKH, X OHOorn4yeckas poib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buonorumueckue nonumepsl. benku. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl O6enkoBoil mosekyinbl. [lepBuunasi cTpykTypa Oenka, mentujaHas cBsizb. Bropuunas,
TpeTU4Hasi, 4YeTBepTHYHAas CTPYKTyphl. Jlenarypauusa. CsoiictBa OenkoB. Kiaccuduxamus OeskoB.
buonorunueckue Gpynkunu 0enkos. [lpuonul.

YraeBoasl. MoHOCaXapu/Ibl, AUCAXAPHUIBI, OJUTOCAXapuabl U rmonucaxapuasl. OOMMiA TIaH CTPOCHUS
1 (U3UKO-XMMHUYECKHE CBOICTBA yriieBo10B. buonornueckue GyHKIUN YTIIEBOAOB.

Jlununel. T['uppodunsHO-THApPOdPOOHBIE cBolicTBa. Krmaccudukanus munuaoB. Tpurnuuepumsl,
dochommmuabl, Bocku, crepouipl. buonorndeckue ¢yHkimn aunuaoB. OOImue CBOWCTBA OMOIOTHYECKIX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHUIO, ITOJTyIPOHUIIAEMOCTb.

Hyxneunosbsie xucnotsel. JJHK u PHK. Crtpoenune HykimenHoBbix kucior. Hykneoruasl. ITpunnmn
koMmiuiementapHoctu. IlpaBuno Yapradgda. Crpykrypa JJHK — nBoitnas crnupanb. MecToHaxoXaAeHUE U
ounonornueckune pyakuuu JJTHK. Bugst PHK. @ynkmuu PHK B kiterke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mosiekyiie AT®. buonorndeckue GyHKIUU
AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (PyHKIMU B KJIeTKe. [pyeue Hykneosuompugocpamor (HTD).
CexksenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Owonorusi: OWOXMMHYECKME W OWO(PHU3MYECKHE HCCIEHOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOIIEKYyN. Modenupogsanue cmpykmypvl u GyHKYuil OUOMONEKYI U UX
Komnexcos. Komnvromepmwiii Ouzaun u opeaHudeckull cunmes OUOMONIEKYL U UX HeNPUPOOHBIX AHALO208.

JdemoncTpanuu

[Moptpertsr: JI. [onunr, [Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.

Huarpammsl: «PacripeneneHne XMMHYECKMX S3JEMEHTOB B HEXMBOM mpupoae», «Pacmpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOM IPUPOLIEN.

Tabmuuel u cxemsl: «llepuonnueckas TabnMIa XUMHUYECKUX JIEMEHTOBY», «CTPOEHHE MOJIEKYJIBI
BOJbD», «BemiecTBa B cocTraBe OpraHu3sMoB», «CTpoeHue MOJEKyJbl Oenkay, «CTpYyKTypbl OeIKOBOM
MOJIEKYJIbD», « CTpOEHHE MOJIEKYJ YIiIeBoa0B», «CTpoeHue MoJieKy1 JIMnuaoBy», « HykienHoBble KUCTOTHIY,
«Ctpoenne Monexyisl ATD».

ObopynoBaHue: XUMHUYECKas MOcy1a 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OETKOB C TOMOIIBIO KaY€CTBEHHBIX PEAKITHII.

JlabGoparopHas padora «lccienoBanue HyKJI€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIIETOK Pa3JIMYHbIX
OpPraHHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KIETKH

Tumnel KJI€TOK: yKapuoTHYECKasi U MpokapruoThueckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHUs
KJIETKH.

CrtpoeHnue npokaproTuueckoi kiaetku. Kierounas crenka 6akrepuii u apxeil. OCOOEHHOCTH CTPOEHUS
reTepoTpoPHOI 1 aBTOTPO(HON MPOKAPUOTUYECKHUX KIETOK. MEeCTO M pojib MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (yHKIMOHUpOBaHME dyKapuoTHueckoil kierku. Ilmasmarmueckas MemOpaHa
(urazmanemma). CTpyKTypa IJIa3MaTHYeCKo MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 IIa3MaTUYeCKYIO
MeMOpaHy: mnaccuBHbI (AudPy3us, obneruéHnas audQy3us), aKTUBHBIM (MEPBUYHBIA M BTOPHUYHBIN
akTUBHBIN TpaHcnopt). [lonynporunaemocts MeMOpanbl. Pabota HaTpuii-kaqueBoro Hacoca. DHAOIUTO3:
NUHOIUTO3, (aromuro3. Ok3omuto3. Kierounas crenka. CTpykTypa M (DyHKIMHM KJIETOYHOH CTEHKHU
pacTeHui, TpuboB.

Hurtommazma.  Iluto3zons.  [utockener. JIBwkenue  nurormiazMbl.  OpraHowabl — KJIETKH.
OnrOMeMOpaHHbIE OPTaHOUIBI KIIETKH: dHo1Ia3Marndeckas cethb (JI1C), anmapat I'osb1ku, JTU30COMBI, UX



crpoenue u (pyHKIMH. B3auMocCBs3b 0JHOMEMOpaHHBIX OpPraHOMIOB KIETKH. CTpOeHHE TIpaHyJsIpPHOTO
petukynyma. Mexanuzm nanpaeénenus oeaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenKOB. CHHTE3 KJIETOUYHBIX
MeMOpaH. ['magkuii (arpaHysipHBINA) SHIOTUTA3MATHYECKUN pPeTUKYIyM. CekpeTopHas (GyHKIHS arapara
TFonbmxu. Mooughuxkayus 6enxkos 6 annapame Ionvoocu. Copmuposka benxos 6 annapame I onvodxcu.
TpancnopT BewecTB B KiIeTKe. Bakyonu pacturenbHbIX KieTok. Kilerounstii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHAPUH, MIACTUIIBL. [Ipoucxodcoenue Mumoxonopuii u
naacmud. Cumouoeenez (K.C. Mepeosckosckuil, JI. Mapeynuc). Ctpoerre u (QyHKIIUM MUTOXOHAPUN W
wiactua. IlepBudHbie, BTOPUYHBIC U CIOXKHBIE TUIACTH/IBI (DOTOCHHTE3UPYIOMIMX 3yKapuOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opraHouasl kieTku CTpoeHHe M (QYHKIIMM HEMEMOpPaHHBIX OPraHOUIOB KIIETKU.
PuGocomsl.  Ilpomesicymounvie unamenmsi. MuxpoduiaaMeHTbl. AKmuHogvle MUKpoguiamernmol.
Mplle4HbIE KIETKU. AKMUHO8bIe KOMNOHEeHMbL HembluleyHblx Kiemok. MukpotpyOouku. KieTouHslil HeHTp.
CrtpoeHre u JABWKEHHE J>XI'YTHKOB M PECHHYEK. MHKpOTpyOOUYKM uuTOIUIa3Mbl. LleHTpuons. benku,
accoyuupogantvle ¢ Mukpoguiamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. OGonouka sifpa, XpoMaTHH, KapHOIUIa3Ma, SAPBIINIKH, UX CTpoeHue U (GyHkuuu. SnepHbii
0enKoBBIN MaTpHuKC. [IpoCcTpaHCTBEHHOE PaCIIONOKEHHE XPOMOCOM B MHTEp(A3ZHOM siape. Jyxpomamun u
eemepoxpomamun. benku XpomaTMHa — TUCTOHBL. Junamuxa sdepnoiu 06onouku 6 mumo3ze. AHoepmwiii
Mpancnopm.

Knerounsie BkmtoueHusi. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK SYKapHOT (PacTUTEIbHOM,
KUBOTHOM, TpUOHOI1).

JdemMoHcTpanuu

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumel 1 cxembl: «CTpoeHHE JYKApUOTHUYECKOM KiIeTKn», «CTpoeHHe >KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHne MUTOXOHApUN», «Sapoy, «CTpoeHne nmpoKapuoTHYECKOM
KIIETKW».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MMKPOIIPENapaThl pPacTUTENbHBIX, HBOTHBIX KIJETOK,
MHUKpOIIpenapaTsl GaKTepHaaIbHbIX KIETOK.

JlabopaTopHasi pabora «/3ydyeHne cTpoeHus KJIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnueckas padora «l3yuyeHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlabopaTopnas padora «VccnenoBanue mia3Monn3a U JEIIa3MoiIn3a B PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «/I3yyeHue ABMXKEHHS LIUTOIUIA3MbI B PACTUTENIBHBIX KJIETKAX».

Tema 6. OGMeH BeliecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMWISIIMS ¥ AMCCUMUIISILUS — JIBE CTOPOHBI MeTabonn3ma. Tunesl oOMeHa BEeIIecTB: aBTOTPOPHBIN
U reTepoTpodHbIi. YuacTue KHcIopoJa B OOMEHHBIX Ipolieccax. JHepreTuyeckoe o0ecreueHre KIEeTKHU:
npeBpamieHne AT® B oOMeHHbIX mpoueccax. @DepMEHTATHBHBI XapakTep peakluid KJIeTOYHOTro
Merabomm3ma. DepMeHThI, WX CTPOCHHUE, CBOWCTBA W MexaHu3M pAeicTBusa. KodepmeHTsl. OTiamdms
(epMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-akTUBaTOpPBl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH (PepMEHTATUBHBIX PEAKIIUNA OT PA3TUYHBIX (PAKTOPOB.

IlepBUUHBII CHHTE3 OPraHMUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHbIU
gdomocunmes y baxmepuii. Ceemocobuparowue nuemMeHmovl U NUSMEeHmMbl PeakyuoHHoz2o yenmpa. Poib
XJIOPOIIIIACTOB B Tporiecce porocuHTe3a. CBeToBast M TeMHOBas (paszpl. @omoovixanue, Ca-, Cs- u CAM-munwoi
gdomocunmesa. llponykTuBHOCTH (OTOCUHTE3a. BiMsiHME pa3auyHbIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTESA.

XemocuHTe3. PazHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHUPHUUIMpPYIOLIHME  OaKTepHH,
&Kelle300aKTepun, cepodbaKkTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3a.

AHarpobHble opranu3Mbl. Bunbel 6poxenus. [IpogyKTsl OpoKeHUsI U UX UCIOJB30BaHUE YETOBEKOM.
AHa’po0HBIE MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOJIOTUU M BO30YIUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTudeckoro oomena. IloaroroButenbHbIi dTam. [nukonus —
OECKHUCIOPOAHOE PACIICTIIEHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KJIETOYHOe JbixaHue. Poiab MUTOXOHApPHII B mpoleccax
ouosiornyeckoro oxucieHus. Lluknnueckue peakuuu. OkucnaurenbHoe (ochopunrpoBanue. Hepeus



Membpannoeo epaduenma npomornos. Cunmes AT®: paboma npomounnou ATD-cunmasvl. IlpeumymiecTra
a’poOHOTO MyTH OOMEHA BEIIECTB Iepe1 aHadpOoOHBIM. D(PHEKTHBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

[Moptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3», «DHEpreTUdeckuii ooOMen», «buocuHTe3 Oenkay, «CTpoeHue
dbepmenTa», « XeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MUKPOCKOI, 000PYI0BaHHUE JJISl TPUTOTOBIICHHS TOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENaparoB.

JlaGopaTopHas padora «/3yueHne KaTaIMTUUECKOW aKTUBHOCTH (DEPMEHTOB (Ha NMpUMEpE aMujIa3bl
WJIM KaTallasbl)».

JlaGopaTtopuas pabora «/3ydeHue (epMEHTATHBHOIO pacIleIUIEeHUs] IMEpPOKCHAa BOAOpOAa B
PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopnasi pabora «CpaBHeHHE IPOIECCOB OPOKEHUS U JBIXaAHHS.

Tema 7. HacieacTrBeHHasi MHpopMalus U peajM3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHtesa. IIpuHLIMI KOMIUIEMEHTApHOCTH B pEaKLUsAX MAaTPUYHOI'O CHUHTE3a.
Peanuzanus nacnencTBeHHOM HHPOpMaIy. [ eHeTHueckuii Ko, ero cBoicTBa. TpaHCKPUMIIIHS — MaTPUYHBIN
cunte3 PHK. IlpuHIunbel TpaHCKPUMIIMK: KOMIUIEMEHTApPHOCTh, aHTUIIAPAIIJIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yuactue tpancnoptaeix PHK B GmocunTese Oenka. YcmoBus OMocHHTE3a
oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OMocHHTE3€e OernKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzanus reHoMa y MPOKapuoT U IyKapHOT.
Perynsuus akTUBHOCTU T'€HOB Yy npokapuot. I'mnote3a onepona (®. XKaxo0O, K. Mano). Monexynapuvie
MeXanuzmvl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pe2yiayuu pabomwl 2enog. Perynsuus
O0OMEHHBIX IpoIIeccoB B KieTke. KieTouHslil romeocTas.

Bupycsl — HeklieTouHble OPMBI JKU3HH M OOJUraTHbIe mapa3utbl. CTPOEHUE MPOCTHIX U CIOKHBIX
BUPYCOB, pETPOBHUpPYCOB, OakrtepuodaroB. Kusuennoui yuxn JIHK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpaHckpunyus, pesepmasa, uHmezpasd.

BupycHble 3aboneBaHus uyenoBeka, >KMBOTHBIX, pacteHuid. CIINJ, COVID-19, couumaneHble u
MEAUIMHCKUE MPOOTIEMBI.

Buoungpopmamura: unmeepayuss u aumaruz 6oavwux maccusos («bigdatay) cmpyxkmyprvix
ouonocuyeckux oamnvix. Hanomexuonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemole QyHKyuu 6eixos.
Cnocobbl 0ocmagku niekapcms.

JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabnuub! u cxemsl: «bruocunTes Oenka», «'eneTndeckuii kKo, «Bupycen», «bakreprnodarny.

IpakTuyeckas padora «Co3aaHue MOJIEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounslii nukin, ero mepuoas! U peryisiuus. Mutepdaza u muto3. OCOOEHHOCTH MPOLECCOB,
nporekaomux B uHTepdaze. [loaroroska knetku k aeneHuto. [IpecuHrernyeckuil (MOCTMUTOTHUECKUN),
CUHTETUYECKUN U TTOCTCUHTETHYECKUH (IPEMUTOTUYECKHI ) IEpHOIb HHTEPPa3bI.

Matpuunslii cunre3 JIHK — permkanusa. [lpuanuns! perumkanuu JIHK: xommnemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIapaieabHOCTh. Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenue
xpoMocoMm. Termomepbl W Termomepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHUIl. JWIUIOMAHBIA U
rarIonIHbIN Habopel XxpoMocoM. ['oMonoruuHbeie XpoMocoMbl. [To10BEIE XPOMOCOMBI.

Henenne knetkn — mMuTo3. CTagum MHUTO3a M TPOUCXOMSIIME B HUX Mpouecchl. TUmbl MHUTO3a.
Kapuoxkunes u nuroxkuses. buonornueckoe 3Ha4ueHUE MUTO3a.

Perynsus mutoTndeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOenb — aromnTos.



Knerounoe simpo, Xpomocombl, (yHKIMOHAIbHAsS TEeHOMUKA. Mexanuzmul  nponughepayuu,
ougppepenyuposxu, cmapenusi u euberu kiemox. «l{ugposas xiemka» — ououngopmamuiecxkue mooenu
DYHKYUOHUPOBAHUS KIIEMKUL.

JdemMoHcTpanuu

Tabnuupbl U cxeMbl: «KuU3HEHHBIM MUK KIETKW», «MuTo3y», «CTpoeHue xpomocomy, «Pernkanus
JAHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpoMpenaparsl: « MUTO3 B KJIETKaX KOpEIIKa JyKay.

JlabopaTopHas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopHasi padora «HaGmroneHue mMuTo3a B KJIETKAaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonorudeckoe paszHooOpazwe opraHu3mMoB. OTHOKJIETOYHBIE, KOJIOHHAIbHBIC, MHOTOKIJIECTOYHBIC
OpraHHU3MBbl.

OcoOeHHOCTH CTPOCHUSA M KU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu, apxew,
OJTHOKJIETOYHbIE TPUOBI, OHOKIETOYHBIE BOJAOPOCIH, IPyTrHe MPOTUCThL. KooOHUaNbHBIE OPraHUu3MBI.

B3anmMocBs3p yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OpraHoB. Opranuszm
Kak enuHoe 1enoe. ['omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBbHBIX TKaHed: oOpa3oBaTenbHas, IMOKPOBHAs, MPOBOASIILAS,
OCHOBHasi, MexaHn4ueckasi. OcoOeHHOCTH CTpoeHHUs, GYHKIIUI U PACIIONOKEHNUS TKaHeH B OpraHax pacTeHUM.

TkaHu >KUBOTHBIX M 4Ye€JOBEKa. THMBI KUBOTHBIX TKaHEW: HIUTEIHAIbHAS, COCAMHHUTEIIbHAS,
MbIIeYHast, HepBHAs. OCOOEHHOCTH CTPOCHUS, PYHKIMA U PACTIONOKEHUS TKAaHSH B OpraHax »KHBOTHBIX U
YeJI0BEeKa.

Opranbl. BereratuBHble U r€éHEpaTUBHbBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHbIl 1 BHyTpeHHMI ckeneT. CTpOeHUE U TUIIbI COEUHEHUS KOCTEH.

JIBu>keHne OpraHu3MoB. JIBMKEHHE OJHOKIETOYHBIX OPTraHU3MOB: aMEOOMIIHOE, KI'yTHKOBOE,
pecHuyHoe. J[BI)KEHHE MHOTOKJIETOYHBIX PACTEHUW: TPOMU3MBI U HACTHH. J[BUKEHUE MHOTOKJIETOYHBIX
YKUBOTHBIX U YEJIOBEKA: MbllieuHas cucreMa. Peduiexc. CkeneTHpIe MBIIIIB U UX padoTa.

[Iuranune oprann3mos. [lornomnieHue BoAbl, yIIEKUCIOro ra3a 1 MUHEpaJIbHBIX BEILIECTB PACTEHUSIMHU.
[luranue >KMBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE NuuIeBapeHue. [luraHne mNO03BOHOYHBIX
KUBOTHBIX. OT/AEINBI MUIIEBAPUTEIHLHOTO TpakTa. [luieBapuTtenpHbie xene3nl. [luieBaputenpHas cucreMa
YeJoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuid. J[pixanue xuBOTHbIX. Jluddys3us ra3oB uepes
noBepxHOCTh KiIeTku. KoxHoe npixaHue. JlpIxatenbHas MOBEpXHOCTh. JKaOepHoe W JErOYHOE JbIXaHUE.
JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIIOBEKA. OBOJIONMOHHOE YCIO0KHEHHE CTPOEHHS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHasi CUCTeMa 4ejoBeKa. MeXaHW3M BEHTWJISIUU JIETKUX y TTHIl U
MJIEKOMHUTAOMUX. Perymnsius apixanus. JlprxareabHble 00BEMBI.

TpancnopT BellecTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHil. TpaHCHOPT BeELIECTB Y
KUBOTHBIX. KpoBeHocHass cuctema U €€ opranbl. KpoBeHOCHass cuCTeéMa IMO3BOHOYHBIX XHUBOTHBIX M
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYBI M KpoBh. Kpyru kpoBooOpatieHus. IBOTIOINUOHHBIE YCIIOKHEHUS
CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepiia u e€ perysisiusi.

Brinenenue y opranusmoB. Beinenenue y pacteHuid. Boinenenue y kuBoTHbIX. COKpaTHUTEIbHBIC
Bakyosd. Opransl BbiieneHus. OUIbTpanus, ceKpelrs U 00paTHOEe BCAChIBAHUE KaK MEXaHH3MBI pabOThI
OpraHoB BbleNIeHUs. CBsI3b MOJIOCTH TeJIa ¢ KPOBEHOCHON M BBIACIMTENBHON cucTeMamu. Boinenenue y
MMO3BOHOYHBIX KHUBOTHBIX M 4enoBeka. [louku. Ctpoenne u QpyHKIMoHUpoBaHue HeppoHa. OOpazoBaHme
MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MoB. 3aliTa y OJHOKJICTOYHBIX OpraHu3MoB. Cropbsl OakTepuil W IUCTHI
MPOCTEUIINX. 3allUTa Y MHOTOKIJIETOYHbIX pacTeHuil. Kyrtukyna. CpeacTtBa macCMBHOM M XMMHYECKOU
3auThl. OUTOHLIMIBI.



3amuTra y MHOTIOKJIETOYHBIX JKUBOTHBIX. ITOKpPOBBI M MX NpOM3BOAHBIE. 3alUTa OpraHu3Ma OT
oonesneil. MIMmyHHas cuctema uenoBeka. KIIeTOUHBIM W TYMOpaJbHBIA WMMYHUTET. BpOXnE€HHBIH H
MpUOOpPETEHHBIN cielMpUISCKU UMMYHHUTET. Teopusi KIIOHAIbHO-celeKTuBHOro nmmynuTteta (I1. Dpmmx,
®. M. bepuer, C. ToneraBa). BocianutenbHble 0TBETH OpraHu3MoB. Poiib BpOXIEHHOTO MMMYHMTETA B
Pa3BUTUU CUCTEMHBIX 3a001€BaHUN.

PazgpaxxumocTe M perynsuus y OpraHu3MoB. Pa3gpakMMOCTh y OJHOKIIETOYHBIX OpPraHHW3MOB.
Takcucel. PaznpaxumMocTh U peryJiisitus y pacteHuil. PocToBblie BeliecTBa U UX 3HaYCHHE.

HepBHast cuctema u pediexTopHas peryisauus y >XKUBOTHBIX. HepBHas cucrema u €€ OTAENBI.
OBOJIOIIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTIenbl TI'OJOBHOI'O MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. besycinoBHbie u ycaoBHbIE pedIEKCHI.

['ymopanbHas peryisanus M 3HIOKPUHHAs CHCTEMa XUBOTHBIX M 4yesioBeKa. JKene3bl SHIOKPUHHOU
CUCTEMBI U X TOPMOHBIL. [[eficTBre TOPMOHOB. B3auMOCBA3b HEPBHOU M SHAOKPUHHOM cucTeM. ['unoranamo-
runogu3apHas CUCTEMA.

JdemoHcTpauuu

IToptper: U. I1. [1aBnos.

Tabmuipl 1 cxembl: «OJHOKIETOUHBIE BOJAOPOCIN», «MHOTOKIETOUHbIE BoJopociany, «bakrepumny,
«IIpocreiimme», «Opranbl LBETKOBBIX pacTeHHUi», «CHCTEMbl OpraHoB IO3BOHOYHBIX JKHUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue crediisy,
«CTpoeHre JUCTOBOM MIacTUHKW», «TkaHu kUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
cucrema», «KpoBeHocHas cucremay, «/lpixarenbHas cucremay, «HepBHas cuctemay, «Koxa», «Mpleunas
cucreMa», «BoiaenurenbHas cucremay, «OHAOKpUHHAs cucTeMa», «CTpoeHne MBIIIbDy, « IMMyHUTET,
«KumeynomnosnoctHeiey, «CxeMa NUTaHUS pacTeHUI», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruzipsl», «CTpoeHue iaHapun», « BHyTpeHHee CTpoeHue 10K1€BOro uepBs», «HepBHas cucrema
pb10», «HepBHas cuctema nsarymkny», «HepBHast cucrema npecMbikaromuxcs», «HepBHas cucrema ntumy,
«HepBHas cucrema muexonurarommx», «HepBHas cucrema yenosekay, «Peduexcy.

OOopynoBaHue:  CBETOBOM  MMKpPOCKOI, MMKpONpernapaTrbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIpENapaTsl TKAHEH, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, dKUBBIE IK3EMILISAPbI
KOMHATHBIX pacTeHHi, repbapuy pacTeHUN pa3HBIX OTAENOB, BIIAXKHBIE IPENapaTbl >KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKE€JET YeJoBeKa, OOOpyaoBaHUE JUIS
J€MOHCTpAllMK MOYBEHHOI'O W BO3YLIHOTO MHUTAHUS PACTECHMH, pacUIenyeHHs Kpaxmaiaa U OeNKoB IoJ
nelictBueM (epMeHTOB, 000pyIOBaHHUE JUIsl AEMOHCTPALMU ONBITOB 10 M3MEPEHUIO KU3HEHHOH €MKOCTH
JETKUX, MEXaHNU3Ma JbIXaTeNIbHbIX JBUKEHHUH, MOJIEIH T'OJIOBHOTO MO3Tra Pa3IUYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3ydeHne TkaHel pacTCHHIN.

JlabopaTopnasi padora «/3y4yeHne TKaHel KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHHe U pa3BUTHE OPTAHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe (BKJIIoYas BEreTaTUBHOE) U 1os10Boe. Buabl O6ecrionoro
Pa3sMHOXKEHHUs: TOYKOBAHUE, CIIOPYJISAIM, (hparMeHTaIus, KIOHHPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBwie kineTku, unum ramersl. Meio3. Craguum Mmeinoza. [loBenenue
xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuii cMpIcii Meiio3a U MOJIOBOTO Ipolecca. Melo3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazsutue. ['amerorenes y >kuBoTHbIX. [lomoBsie sxene3sl. OOpa3oBaHKe U pa3BUTHE
IIOJIOBBIX KJIETOK. CriepmaToreHes u ooreHes. CTpoeHne NOJI0BBIX KIETOK.

Omo10TBOpeHHEe U 3MOPHOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU OPraHU3MOB.
Mopgozcenesz — oona uz enasuuix npobrem smopuonoeuu. Konyenyua mopghozenoe u mooenu mopghozenesa.
Cragun oSMOpuoreHe3a JKMBOTHBIX (Ha mpumepe JArymkH). Jlpobnenme. Tumsl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposarnnoe opoobaenue. bracmyna, munvr 6aacmyn. OcoOEHHOCTH
NpoOsieHusT MJICKONMUTAIOMIUX. 3apOobIIIeBble JUCTKU (TacTpyisaius). 3akiaJka OpraHoB M TKaHEW u3
3apOJIBIIIEBBIX JIMCTKOB. B3amMHOE BIMSHHE YacTe pPa3BHBAIOIIETOCS 3apojbllia (dMOpHOHATIbHAS



WHIYKUHUS). 3aKiajika IiaHa CTPOCHUS dKUBOTHOTO KaK pe3yJibTaT UEPAPXUUECKUX B3aUMOJCHCTBUIN T'€HOB.
Bnusinue Ha SMOpHOHANBHOE pa3BUTHE Pa3IMUHbIX (PaKTOPOB OKPYKAIOIIECH Cpelibl.

Poct u pazButue xxuBotHbIX. [locTamMOproHansHbI iepuoa. [Ipsmoe u Henpsimoe pazputue. Pazputne
¢ Metamop(o3oM y OecrioO3BOHOYHBIX U MO3BOHOYHBIX >KMBOTHBIX. bHonorndyeckoe 3HaueHHe MPSMOTo U
HEIPSIMOI'O Pa3BUTHsL, UX PACIIPOCTPAHEHUE B IPUPOJE. THUIIBI pOCTa )KUBOTHBIX. PAKTOPBI pEryJIsILIUUA POCTa
KUBOTHBIX U yenoBeka. CTaguu MOCTAIMOPUOHAIBHOTO PAa3BUTHS y JKMBOTHBIX M uejoBeka. llepuombl
OHTOTeHe3a yesioBeka. CTapeHue U cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

PazmHoxeHue u pazButhe pacteHuid. ['amerodur u cnopodur. Meiio3 B )KU3HEHHOM IMKJIE PAaCTCHUH.
OOpazoBanue cnop B mporecce wmeioza. ['amerorenes y pacrenuid. OTUIOAOTBOpEHHE U Pa3BUTHE
pPacTUTENBHBIX OPraHu3MOB. /[BoitHOE OII0IOTBOpPEHHE y LIBETKOBBIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE
CEMEHU.

MexaHu3MBl pEryJsiUU OHTOIEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumer u  cxembl: «BereratuBHOe pa3MHOXKeHHE», «THUIbBl OECrosoro pa3MHOMKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAIb», «Pa3MHOXeHHE 3BIIICHBD), «PasMHOXKEHHUE TUAPBD), «Menos3y,
«Xpomocombl», «['amerorenes», «CrTpoeHue SHLEKIETKH U crepMmaTo3onga», «OCHOBHbIE CTaJAUU
oHTOreHesza», «lIpsimoe u Hempsimoe paszButTue», «Pa3zButrue maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zBuTne nArymkm», «JlBoilHO€ OIJIOJOTBOPEHHE Y LBETKOBBIX pacTeHuil», «CTpoeHHue ceMsiH
OJIHOJOJIBHBIX U IBYZOJIBHBIX PACTCHUI, « KN3HEHHBIN LIMKII MOPCKOM KAy CThI», « KM3HEHHBIN LUKII MXa»,
«OKW3HEHHBIV LHUKJ TATOPOTHUKAY, «KU3HEHHBIN LIMKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpENapaThl SMIIEKIETOK U CHEPMAaTO30MI0B, MOJIEIh
«LIuKI pa3BUTHS JIATYILIKW.

JlabopaTopHasi pabora «/3ydyeHue cTpoeHus OJIOBbIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTnueckas padora «BplsBlIeHNE NPU3HAKOB CXO/ICTBA 3apO/IbIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUIN.

Tema 11. I'eneTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Wcrtopusi craHOBiEeHHS M Pa3BUTHS I€HETUKH Kak Hayku. Pabotel I. Mengens, I'. ne @puza, T.
Moprana. Ponp oTeduecTBeHHBIX YU€HbIX B pa3BuTuu renetuku. Padotsl H. K. Konbrosa, H. 1. BaBuinosga,
A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE MOHATHUS W CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE TE€HBI,
IbTEPHATUBHBIE ITPU3HAKU, JTOMUHAHTHBIM UM PELIECCUBHBIM IPU3HAK, TOMO3UI0Ta, I€TEPO3UT0Ta, YACTas
JUHUSA, THOPUIBI, TeHOTHUTI, PeHoTHr. OCHOBHBIE METO/IbI TCHETUKU: THOPUTIOJIOTUYECKUH, IIUTOJIOTHUECKUH,
MOJIEKYJIIPHO-TEHETUYECKUM.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H. benoszepckuii,
I'. 1. Kapnieuenko, 0. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBI CKPEIIHBAHUS.

JlaGopaTopnas padora «/Ipo3oduna kak 00BEKT FreHETHIECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBriii 3akoH MeHenst — 3aK0H eAMHO00pa3usi THOPHUIOB TIEPBOTO
nokoJsieus. [IpaBuno pomuHupoBanus. BTopon 3akoH MeHzaenss — 3aKOH pacUICIJIEHUs] MPU3HAKOB.
[{uTonoruyeckre OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a YucTOTh TaMeT.

AHanusupyroiniee ckpemuBanue. IIpoMexxyTouHbIl xapakTep HacienoBaHus. Pacriernuienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpugHoe ckpemmBaHue. Tpetwii 3akoH MeHnmenss — 3aKOH HE3aBUCHUMOTO HAaCJIEIOBAHUS
NpU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTUOPUIAHOTO CKpPEIIMBaHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CueruieHHOE HaclieZJoBaHHE TEHOB,
HapyILICHHUE CLEIJICHUS MEXy T€eHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.



I'enernka noma. XpoMOCOMHBII MEXaHU3M ONPEIENIECHUS M0J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omorameTHbIN M rereporameTHbId ToJ. ['eHeTHyeckas CTpPYKTypa MoJoBbIX Xpomocom. HacnenoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [eloTponust — MHOKXECTBEHHOE ACUCTBUE TeHa. MHOXECTBEHHBIN
ainnenusM. BzaumonelictBue HeayenpHbIX TeHoB. KommuieMenTapHocTs. Onucrtas. [lonumepus.

I'eHeTHuecKuil KOHTPOJIb Pa3BUTUSl PACTEHUH, KUBOTHBIX U 4YEJIOBEKAa, a TaKXke (PU3MOJIIOTHYECKUX
IIPOLIECCOB, MOBEJEHHS] U KOTHUTUBHBIX (YHKUMH. ['eHeTnYeckue MexaHUu3Mbl CUMOMOreHe3a, MEXaHU3Mbl
B3aUMOJICHCTBHS «XO3MWH — MApasuT» U «XO35IMH — MUKpPOOHOM». ['eHeTHuecKue acreKThl KOHTPOJI U
M3MEHEHHS HACIeICTBEHHON MH(OPMAIK B MTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuuper u cxembl: «IlepBelii u BTOpoil 3akoHbl Mennens», «Tperuit 3akoH MeHaensy,
«AHanmu3upyollee cKpelrBanue», «Henomnoe nomuaupoBanue», « CLEJIEHHOE HACIEJOBaHUE ITPU3HAKOB
y apo3oduis», «['eneruka nonay, «Kapuotun yenosekay, «Kapuotun aposopuisy, «Kapuotun nTuus»,
«MHOX€ECTBEHHBIN aluIennu3M», « B3auMoaeincTBre reHOBY.

O6opynoBaHue: MOJEIb JUIsl IEMOHCTPAIMN 3aKOHOB €IMHOO0Pa3us THOPUI0B IIEPBOTO MTOKOJEHUS U
pacUICIUIEHHUs] IPU3HAKOB, MOJENb I JEMOHCTPALMM 3aKOHA HE3aBHUCHMOIO HACIEIOBaHUS INPU3HAKOB,
MOJIENb JUIs IEMOHCTPALMU CLEIUIEHHOT O HACJIeI0BaHUs IIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOIIpenapar:
«JIpo3odumay.

IIpakTnyeckas padora «/3yyeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHIIBD».

IIpakTuyeckas padora «/I3yyenue pe3ynbTaTOB AUTHOPHIHOTO CKPEIIUBAHUS Y TPO30(HITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue resoruna U cpeabl npu ¢GopmupoBaHuu (eHorumna. M3MeHUYnBOCTh NPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHbIE PU3HAKKU. BHJIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HACIIEACTBEHHAS.

MoaudukanoHHas M3MEHUYUBOCTh. Poib  cpensl B (popMuUpOBaHUM — MOIUGPHUKAIIMOHHON
n3MeHunBocTH. HopMma peaknuu npusHaka. BapuanuonHnslii psaj u BapuannonHas kpusas (B. Moranncen).
CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

['enoTunmnueckast ”3MeHYMBOCTh. CBOWCTBA FT€HOTUITMYECKOW U3MEHUYUBOCTH. Bubl reHOTUITHYECKOH
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[HOHHASI.

KomOnHaTHBHAass W3MEHUMBOCTh. MeHo3 W TOJOBOM mpolecc — OCHOBAa KOMOMHAaTHUBHOM
M3MEHYMBOCTU. Posib KOMOMHATHBHOM N3MEHUYNBOCTHU B CO3aHUU T€HETUYECKOT0 pa3HO0Opa3us B peaenax
OJIHOTO BHJIA.

MyTanroHHasi U3BMEHYUBOCTh. Buabl MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYLHUPOBAHHBIE MyTalUu. SIepHble W LUTOIIa3MaTH4eckue MyTrauuu. ComaTHyYecKue U IIOJIOBBIE
MyTauuu. [IpnurHbl BOSHUKHOBEHMsI MyTanuid. MyTareHsl ¥ UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTalIMOHHOTO Tpo1iecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacieacTBeHHOU n3meHunBocTH (H.M. BaBuios).
BuesinepHast U3MEHUUBOCTh M HACJIEICTBEHHOCTbD.

Onueenemura u SNUEHOMUKA, PONb INUSEHEMUUECKUX PAKMOPO8 8 HACIeO08AHUU U USMEHUUBOCTIU
GenomunuyecKux NPU3HAKo8 y opeanu3Mos.

JdemMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuis! 1 cxembl: «Buabl usMeHUUBOCTHY, «MoanduKamoHHas U3MEHYUBOCThY, «KomMOUHaTUBHAs
U3MEHYMBOCTb», «Meio3», «OmnogoTBopeHue», «l'eHeTnueckue 3a0ojeBaHMs 4YeloBeKa», «Bumisl
MYTaLumn».

O6opynoBaHue: KUBble U repOapHble SK3EMIUIAPhl KOMHATHBIX pacTeHHM, pucyHku (¢dotorpadun)
KUBOTHBIX C PA3JINYHBIMU BUJAMH U3MEHUHUBOCTH.

JlaGopaTtopHas paGora «lccienoBaHue 3aKOHOMEPHOCTEH MOJU(PHUKAIMOHHON HW3MEHYHMBOCTH.
ITocTpoeHne BaprallMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckasi padora «MyTtaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka Yen0BeKa



Kapuotun uyenoBexka. MexayHaponHas IporpamMma HCCIEAOBAHHUS TI'e€HOMa deloBeKa. MeTomsl
M3Y4YeHHs] TEHETHUKU 4YeJOBEKa: TEeHEaJOrMYecKUid, OJM3HELOBbIM, UTOr€HETUYECKHil, MOMyJIALHOHHO-
CTaTUCTUYECKUN, MOJIEKYJIIpHO-TeHeTnYecKnii. COBpEMEHHOE OIpENEIeHUE TE€HOTHUNA: IOJHOT€HOMHOE
CEKBCHHPOBAaHUE, TE€HOTUIIMPOBAHWE, B TOM uMcie ¢ mnomowbto [Il[P-ananuza. HacnencrBennsie
3a0o0/ieBaHUsl 4YellOBEKa. [ ©HHbIE W XPOMOCOMHBIC OOJIE3HHM 4YelloBeKa. boJIe3HH ¢ HacleICTBEHHOM
MPEAPACIIONOKEHHOCTHIO. 3JHAYEHUE MEIULIMHCKON T'€HETUKHU B MPEJOTBPALLEHUN U JICUEHUN F€HETUYECKUX
3a0oyieBaHUN 4YenoBeKa. MeIuKOo-TeHeTHYeckoe KOHCylIbTupoBanue. CTBoNIOBbIe KIeTKU. lloHsaTue
«TEHETUYECKOTO Tpy3a». OTHUECKHE AacleKThl HCCIEIOBAaHUN B 00JacTH pENaKTUPOBAaHHMS TeHOMAa M
CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpbI MOBBIIIEHHON YyBCTBUTEIBHOCTH YeJIOBEKa K (PU3NUECKOMY M XUMUYECKOMY
3arpsA3HEHUIO OKPY Karollen cpepl. ['eHeTrndeckas mpeapacioioKEHHOCTh YeJIOBEKa K AaTOJIOTHSIM.

JdemMoHcTpanuu

Tabnuubl u cxemsl: «Kapuotumn yenoBeka», «MeTo bl U3yUEHUsI TEHETUKH YeJIOBeKay, «I eHeTnueckue
3a00JIeBaHUs YEITOBEKAY.

IIpakTHyeckast padora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenekuusi oprann3mMosn

JloMecTukanus U celekuus. 3apokIeHUe celeKuuu U jgomectukanuu. Yuenue H. WM. BaBunosa o
LleHTpax MPOUCXOXKIEHUS U MHOrooOpaszus KyJIbTYpPHBIX pacTeHHil. Ponb cenekiuu B CO3AaHUU COPTOB
pacTeHuil U Nopoj XKUBOTHbIX. COPT, MOpPOAA, IITAMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOU
m3menunBocTy H. V. BaBusosa, ero 3naueHue AJis CEIEKIIMOHHON PabOThI.

Metoapl ceneKInoHHOW paboThl. McKyccTBEHHBIN OTOOP: MAacCOBBIA M MHIMBHUIYaTbHBIA. DTarbl
KOMOMHAIIMOHHOM cenekiuu. VcnbiTanne npou3BoauTeneil mo noroMctBy. OTO0p 1o reHOTUIY ¢ TOMOIIIbIO
OLIEHKH (PEHOTHUIIa TOTOMCTBA U OTOOp MO T€HOTHUITY ¢ oMol ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW palOoThl. PanuanvoHHBIN M XUMHUYECKUM
MyTareHe3 KakK HCTOYHUK MyTallMd y KyJIbTYpHBIX (opMm opraHuzMoB. lcrosb3oBaHME T'€HOMHOIO
pelakTUpoBaHus U MeTo10B pekoMOnHaHTHBIX JJHK a5 monmydenus vcxoqHoro mMarepuania i CeNeKuu.

[Tonyuyenne nonumiaonaoB. BHyTpuBuaoBas rubpuanzanus. bIn3kopoacTBEHHOE CKpeIMBaHUe, WU
nHOpuuHr. HeponcTBeHHOe ckpelirBanue, uiau ayTopuausr. ['ereposuc u ero npuuuHsl. McnonaszoBanue
rerepos3uca B cenekuuu. Otganénnas rubpunuzanud. [lpeononenne 6ecrionns MeXBHUAOBBIX TMOPUIOB.
JlocTrKEHMsI CEJEKIUN PACTEHUI U JKUBOTHBIX. «3€1EHAS PeGOIIOYUL.

CoxpaHeHHe U U3yYEHHE F€HETHUECKHUX PECYpPCOB KYJBTYPHBIX PACTEHHH M UX JUKUX POANYEH U
CO3/1aHUS HOBBIX COPTOB U THOPHUIOB CENIbCKOXO3SIIICTBEHHBIX KYNbTYD. M3yuenue, coxpanenue u ynpagierue
2EHEMUYECKUMU PeCcypCamu CenrbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUGOMHBIX 6 UYENAX YIYYULeHUs
Cyuecmsyrouux U co30anUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCe C NPUMEHEHUEM COBPEeMEeHHbIX
Memo008 HAYUHBIX UCCTIe008AHULL, NePedo8blX Udell U NePCNeKMUBHBIX MEXHON02UI.

JdemMoHcTpauuu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssinenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmuuer u cxempl: «LIeHTpPBI MPOUCXOXKIAECHUSI U MHOT000pa3usi KyJbTYPHBIX PAaCTeHHI», «3aKOH
TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOM M3MEHUMBOCTH», «MeTtoapl cenekuun», «OTnanéHHas
rudpuanzanus», «MyTareHesy.

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METOJ0B CEJIEKIIUU PACTEHHIN.

IIpakTnueckas padora «IIpuBuBka pacTeHuin».

Ikcekypenst «OCHOBHBIE METOBI U JOCTHKEHUSI CEJIEKIINHN PACTEHUN U AKUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO0 (pepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B TEIUIMYHOE XO3SIICTBO, B J1a00paToOpHIo
arpoOyHUBEPCUTETA WA HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJI0TUsI U CHHTeTHYeCKasi 0MOJIOTHA

OOBeKTHI, UCTOJIb3yeMble B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaulMoHHAs OMOTEXHOJOTHs: XjeOoNeueHue, TIOTyYeHHE KHCIOMOJIOYHBIX



POAYKTOB, BUHOAenue. Mukpoobuonornueckuii cunte3. OOBEKTHI MHUKPOOHMOJOTHUYECKHX TEXHOJIOTHH.
ITpon3zBonacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

CozpaHue TEXHOJIOTMM M HWHCTPYMEHTOB ILCJICHAIIPABICEHHOTO HM3MCHEHHS W KOHCTPYMPOBAHMS
TE€HOMOB C LIEJIBIO TI0Jy4E€HHsI OPraHU3MOB U UX KOMIIOHEHTOB, COJAEPKALUX HE BCTPEUAIOIIMECS B IIPUPOIE
OMOCHHTETHYECKHUE MTyTH.

Knerounas mnxeHnepus. MeToabl KyJIbTypbl KJIE€TOK M TKaHEH pacTeHWH M KUBOTHBIX. KprnoOaHku.
Comaruyeckas rubpuau3alys U coMaTHYeCKHil sMOpuoreHes. lcmonb3oBaHue ramiouJoB B CEJEKLUU
pacreHuid. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoeanue MOHOKIOHANbHLIX U NOJAUKIOHANbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE. PEKOHCTPYKIMS SHUEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeTO1 TpaHCIUIaHTALUU sIep KIETOK. Texnonozuu 0300posnenus, KyIbmMusuposanus u
MUKPOKIOHANLHO20 PABMHONCEHUSA CENIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoOMOCOMHAsi M TIeHHasg WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TIeéHa M KOHCTPYUPOBAaHHUE
pexombunanTHBIX JIHK. Co30anue mpanceennvix opeanusmos. JJoCTHRKEHUS U TIEPCIIEKTUBBI XPOMOCOMHOIM
Y T€HHON MH)KEHEPHH. DKOJIOTHYECKHE U 3TUYECKUE MPOOIeMbl TeHHOM HH)KEHEpUH.

Menunuackue  OuotexHosjoruu. Iloctrenomuas mmdpoBas MenununHa. [ILP-muarnocTuka.
MeTa0onoMHBINM aHaNu3, T€HOLIEHTPUYECKUN aHalu3 MNpPOTeOMa 4YEJIOBEKa /ISl OLEHKU COCTOSHUS €ro
310poBbsi. lcronb30BaHMEe CTBOJOBBIX KIETOK. TaprerHas tepamusi paka. 3D-Ouommxenepust s
pa3paboTku (yHIaMEHTaNbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHM, CO3AaHUs KOMIUIEKCHBIX TKaHeH
COYETaHHMEM TEXHOJOTUH TpEXMEpPHOro OHONpHUHTHHra M ckapQoiAuHIra JUIsl pelleHus 3anay
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

CoznaHue BEKTOPHBIX BaKIMH C LENbl0 00eCreueHnss KOMOMHUPOBAHHON 3alUThl OT BO30yAMTENEH
OPBU, ycraHOBieHHE MOJEKYJISIPHBIX MeXaHu3MoB (QyHkuunoHupoBanus PHK-conepxamux BupycoB,
BBI3BIBAIOLINX 0CO00 OMACHbIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuiper u cxemsl: «lcnonb30BaHHE MHUKPOOPTraHU3MOB B IPOMBIIIJIEHHOM IPOU3BOJACTBEY,
«Knerounas nnxeHepusn», «l eHHas HHXXEHEPU.

JlaGopatopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llomyueHue MOJIOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeust  «buoTtexHomorus — BakHEHIIash NPOU3BOJUTENbHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apokaenne u pa3BUTHE 3BOJIONHOHHBIX NPEACTABJICHHNA B 0M0JI0THH

OpomonuonHas teopus Y. lapsuna. [Ipeanocbuiku BOZHUKHOBEHUs JapBUHU3MA. JKU3Hb U Hay4Hast
nearenbHocTh Y. [lapBrHa.

JBuwkyme cuibl 3BoionuM BUIoB o Y. JlapBuHY (BbICOKash MHTEHCHUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJIeJICTBEHHAs! H3MEHUUBOCTh, O0ph0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBII
oToop).

Odopmnenne cuntetndyeckoil Tteopun sBomouuu (CTD). HelitpanbHas TeopHusi 3BOJIOLHUU.
CoBpemMeHHas HBOJIIOIIMOHHAS OHosorys. 3HaueHUE SBOTIOIMOHHOM Teopur B GOPMUPOBAHUN €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa.

JdemMoHcTpanuu

IToptpetsr: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. Jlapsun, C. C.
UYersepukos, U. 1. HImansraysen, k. Xonneln, /1. K. benses.

Tabmuis! u cxembl: «Cuctema xuBoit mpupoas! (o K. JIunuer)», «JlectHuia xuBbIX cymecTs (10O
Jlamapky)», «MexaHu3Mm (OPMHPOBAHUS TPHCIIOCOOICHUN Yy pacTeHH M KMBOTHBIX (0 Jlamapky)»,
«Kapra-cxema mapmpyra nytemectsus Y. [lapuna», «Haxonxu Y. HapBuna», «Popmbl 60pbOBI 3a
cyliectBoBaHue», «Ilopozsl romy6eii», « MHOrooOpasue KyabTypHBIX (OpM KamycTbl», «Iloposabl nomMamHux
AKHUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUA0B (110 Y. [lapBuHy)», «CxemMa COOTHOIIEHUS ABHKYIIUX CHII
9BOJIIOLIMNY, « OCHOBHBIE IIOJIOKEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.



Tema 2. MukposBoaonus U eé pe3yabTaThl

[Momynsus Kak 3jeMeHTapHas elnHuIa 3BoJourud. COBpeMEHHbIE METO/BI OLIEHKH F€HETHUYECKOTO
pazHooOpa3usi U CTPYKTyphl mnomynauuid. M3meHeHne reHOQOHIA MOMYJSIUU KaK 3JIEeMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemMeHTapHbIe (aKTOPHI (ABMKYIIHE CHIIBI) 3BOTIONMU. MyTannoHHBIN mporecc. KomOnHaTHBHAS
M3MEHYUBOCTb. [[peiid reHoB — ciyyaiiHble HEHANpaBJIEHHbIE U3MEHEHHS YacTOT ajuiesieil B MOMyJISIIHIX.
Dddexr ocHoBarens. Igpgexm oOymovirounoco eopaviuika. CHUdNCEHUE 2eHeMUUecKO20 pPA3ZHO00PA3UsL:
npuuunvl u creocmsus. Ilpoaenenue sghgpexma opetigha 2enog 6 601bwUX U MATbIX nONYAAYUAX. MUTpanuu.
W3omnsius momynsnuii: reorpadudeckas (IpoCcTpaHCTBEHHAsS ), OMOIOrHIecKas (PernpoyKTUBHAS).

EctectBennbiii or6op — HampaBisitomuii gaxtop sBoitonuu. DopMbl €CTECTBEHHOro oTOopa:
JBIDKYIIMHN, CTAOMJIM3UPYIOMINN, pa3pbiBalomuid (Iu3pynTuBHbBIN). [lomoBoit oTOop. Bo3HukHOBEeHHME U
9BOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[TpucrnocoOIeHHOCT OPraHU3MOB KaK Pe3ysIbTaT MUKPO3BOIIOIHMU. BO3HUKHOBEHNE IPUCTIOCOOTCHU I
y opraHuzMoB. ApoMopdo3bl U uavoasanrtanuu. IIpumepsl nOpUCIIOCOONEHUNH Yy OPraHU3MOB:
Mopdonoruueckue, (busnonoruuecKue, OMOXMMHYECKHE, MOBEJCHYECKUE. OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBanue Kak pe3yibTaT MHUKPOAIBOJIONMH. M3omsmus —
KItoueBO  ¢akTtop BugooOpazoBanusa. Ilytm u  cmocoObl  BHAOOOpa30BaHMS:  AJIONATPHUECKOE
(reorpadudeckoe), CUMIIATPUIECKOE (IKOJIOTHUECKOE), KMTHOBEHHOES» (TTOTUILIONIU3AIIMS, THOPHIN3AIINS ).
JUIMTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

MexaHu3mMbl OPMHUPOBAHUS OHOJIOTUIECKOTO pa3HO00Opa3usl.

Ponp »BomonOHHON Ononoruu B pa3pabOTKe HAayYHBIX METOAOB COXpaHEHHUs OuopasHooOpasus.
MUuKpO3BOIIONUS U KOIBOJIOLMS MAapa3sUTOB U MX X03s€B. MexaHu3mbl (POPMUPOBAHUS yCTOHYUBOCTH K
AHTHOMOTHKAM ¥ CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuier 1 cxembl: «MyTalOHHAs U3MEHYUBOCTEY, «llomynsinoHHasl CTpyKTypa Buma», «Cxema
MposiBJIeHUs1 3akoHa Xapau—BaitnOepra», «/IBHKyIue CHIIBI BOJIOIUNY, «IKOJOTHUYECKas N30SI
MOMYJIAIHMKA ceBaHCKOU (dopenny», «['eorpadguyeckas U30JSIUS JTUCTBEHHUIIBI CHOMPCKOW M JTUCTBEHHHIIBI
naypckoin», «[lonmynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U )KEPTB», «Cxema J1eCTBHS €CTECTBEHHOTO
ot6opay, «@opmbl OOpBOBI 3a CylecTBOBaHUEY», «MHIyCTpUaNbHBIN MenaHu3my, «JKuBble HCKOMAeMbIey,
«IlokpoBUTENbCTBEHHAs  OKpacka  JKMBOTHBIX»,  «[Ipemympexnaromas  okpacka  KHUBOTHBIX),
«Du3nonoruueckue agantauumny, «lIpucrnocobieHHOCTh OpraHu3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuu
BUnga», «Buabl-nBoiiHukn», «CTpykTypa Buga B mnpupoge», «CrmocoObl  BHI000pa30BaHUSY,
«I"eorpaduueckoe BuI000pazoBaHue TPEX BUIOB JAHIBIIICH, « IKOIOrHUECKOe BUIO00OpA30BaHNE BHUJIOB
cununy, «[lomummonaer pactenuin», «KamycrHo-peneunsiii ruGpum.

O6opynoBanue: repOapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, dydelsia MTHUI U 3Bepell ¢ mpuMepamu
Pa3IMYHBIX MPUCIIOCOOICHUH, Yydesa MTUIl U 3Bepel pa3HbIX BUJOB, repOapuu pacTeHUil OJIM3KUX BHJIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi paboTa «BrIsiBneHNE H3MEHYUBOCTH Y 0COO€H OHOTO BUIAY.

JlaGopaTopHas padora «IIpucrnocobseHnst OpraHu3MOB U UX OTHOCUTENIBHAS IEIECO00Pa3HOCTHY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 11O MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpossosonust 4 €€ pe3yabTaThl

Meroasl wu3ydyeHHs MakpolsBodouud. llaneoHTonormdyeckue MeTOJbl U3YUYEHHUS DBOJIIOLMH.
[lepexonubie popMbl U PUIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue meroabl u3yueHus sBontonuu. CpaBHeHue @uopbl U ¢ayHbl MaTEPUKOB U
ocTpoBoB. bruoreorpadudeckue odnactu 3eMiau. Buabl-o0HIEMUKH U PEITUKTHI.

OMOPHOTIOTHUECKUE ¥ CPABHUTEIHHO-MOP(OIOrHYECKIE METOIbI U3YUEHUS HBOJIOINH. [ eHeTHueckne
MEXaHM3MBbl SBOJIOIMM OHTOTEHE3a U TOSIBICHUS SBOJIONMOHHBIX HOBILECTB. [OMOJIOTHYHBIE U
aHaJIOTUYHbIE OpraHbl. Py iuMeHTapHbIe Opranbl 1 aTaBU3Mbl. MOJIEKyJISIpHO-TeHETHYEeCKIE, ONOXUMUYECKHE



Y MaTeMaTU4YECKHE METO/Ibl U3yUEHHUS 3BOIOLMH. ['oMostornynbie reHsl. COBpEMEHHBIE METObI IOCTPOEHUS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLIMS TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwia) HBoNtouuu. [lpunyun cmensvt ¢ynxyuil. HeobpaTumocTthb
9BOJIIOLIMU. AflanTUBHAA paauanusi. HepaBHOMEPHOCTh TEMIIOB ABOJIIOLIUU.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabmuipl 1 cxembl: «PUIOTEHETUYECKUN P JIOWAAN», «APXEONTEPUKCY, «3BEPO3yObIE SIIEPH»,
«Crerouedainsi», «Puanodguren», «CeMeHHbIE MaOPOTHUKNY, «broreorpadudeckue 30Hb1 3emuny, «peiid
KOHTHHEHTOBY», «Penuktby, «HavyanpHble cTagnu 3MOpHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX YKHUBOTHBIX),
«I"oMoOrHyUHbIe M aHAJIOTUYHBIE OPTraHbDy, «PyTUMEHTH», « ATaBU3MbBD», « XpPOMOCOMHBIE HA0OPHI UeIOBEKa
U IIMMIIaH3e», «[ TaBHbIE HallpaBIeHUs YBOIIOLMNY, «O0I1IKE 3aKOHOMEPHOCTH BOJIIOLIUM.

O6opynoBaHue: KOJUICKIMH, TepOapuu, MYJSHKM HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYJIDKH
TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxneHue U pa3BuTHe KU3HU Ha 3eMuie

HayuHnble rumnotessl NpOUCXOXKIACHUS >XU3HM Ha 3emie. AOuoreHe3 u mnaHcrnepmusi. JloHayuHble
IIPEICTaBICHUSI O 3aPOXKACHUU )KU3HU (KpeallnoHu3M). [ u1oTe3a nocTossHHOT0 caM0o3apoKIEHUS JKU3HU U €€
onposepxkeHue onbiTamu O. Penu, JI. Cnamnannanu, JI. [Tacrepa. [IporcxoxaeHue )KU3HA U aCTPOOHOIIOTHS.

OcHoBHbIE STambl HeOpraHuyeckoi HBomouuu. [lmaHetapHas (reojoruyeckasl) 3BOJIOLUA.
Xumudeckasi 3BOJIONMSA. AOHOTCHHBIM CHHTE3 OPTaHMYECKUX BemlecTB M3 Heopranudeckux. Omwir C.
Munnepa u I'. FOpu. O6pazoBanue nonumepoB u3 moHnomepoB. Koanepsatnas runoreza A. 1. Onapuna,
runoTe3a nepBu4Horo 0ynabona /. Xonneitna, renerudeckas runoresa I'. Ménnepa. Pu6osumsi (T. Uek) u
runoresa «mupa PHK» V. 'un6epra. opmupoBanrie MmeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Wctopus 3emnu u meroasl €€ uzyuenus. Mckonaemple oprannyeckue octaTtku. ['eoxponosorus u eé
MeToabl. OTHOCUTENbHAasT W a0CONIOTHAs TEOXPOHOJOTHs. | eoXpoHONOrWyeckas IIKaja: SOHBI, JPHI,
MIEPUOABI, TOXH.

HavanpHble 3Tanel opranuueckoil »Bosonny. [losBiaeHre U 3BOMIOLNS MEPBBIX KJIETOK. DBOIIOLUS
MeTtabonu3ma. Bo3HMKHOBeHHE mepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajior
nepBbix Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaprOTHI M 9YKapUOTHI.

[Ipoucxoxxaenue  sykapuoT  (cMMOMOreHe3).  DBOMIOLIMOHHOE  IMPOUCXOXKIEHHE  BHPYCOB.
IIponcxoxaeHne MHOTIOKJIETOUHBIX OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TIPYIII MHOTIOKJIETOYHBIX
OpPraHHU3MOB.

OcCHOBHBIE 3TaIbl 3BOJIOLUY BBICIIUX pacTeHUid. OcCHOBHBIE apoMOp( 03kl pacTeHuil. Boxos pacrenuit
Ha cyury. [losiBieHne ciopoBbIX pacTeHHi U 3aBoeBaHue UMHU cylun. CemeHHbIe pacTteHus. IIponcxoxaenue
LIBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tarbl 3BOJIOIUH KUBOTHOTO MUpa. OcHOBHBIE apoMOp(O3bl )KUBOTHBIX. Benackas gayHa.
KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIOB. IlepBble XopaoBble KUBOTHBIE. JKU3HBL B BOJIE.
OBouonus M03BOHOYHBIX. [Iponcxoxaenune ampubuit u pentunuii. [IpoucxoxaeHne MICKONUTAIOMNX U
ntun. [IpuHoun kiarodeBoro apomopdosza. OcBoeHre OeCrO3BOHOYHBIMH M TTO3BOHOYHBIMH KUBOTHBIMU
CyILH.

PazBuTue xxu3Hu Ha 3eMJIe MO 3paM U NIepUuoaaM: apXeu, IpoTepo30id, Maneo30il, Me3030M, KAHHO30M.
OOmias xapakTepucTHKa KiIMMaTa M TeoJorMdeckux mnpoueccoB. [losBiaeHre U pacuBeT XapaKTEpPHBIX
OpraHu3MoB. YTieo0pa3oBaHUE: €ro YCIOBHS U BIMSHUE HA T'a30BbIi cocTaB aTMOC(hEpHI.

MaccoBble BBIMHUPAaHHS — JKOJOTMYECKHE KPHU3UCHI Mpouuioro. [IpuumMHBI M ClEICTBUS MacCOBBIX
BbIMUpaHuid. COBpPEMEHHBIN 3KOJOTHYECKH Kpu3Huc, ero ocobeHHoctu. IIpobrema coxpaHeHUs
O6uropaszHooOpasust Ha 3emIie.

CoBpeMeHHass cucTeMa OpraHuueckoro mupa. [IpuHImnbel Kiaccupukanuu opranuzMoB. OCHOBHEBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tacrep, . 1. Meunukos, A. U. Onapun, k. Xonaeln, I
Ménnep, C. Mumnnep, I'. FOpu.



Tabmumer 1 cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. IlacTepa mo u3y4eHHIO
caMo3apoKJIeHus Ku3HW», «Cxema onbita C. Mumuiepa, I'. FOpu», «9Tanbsl HEOpraHM4ECKON BOJIIOLAN,
«"eoxpoHosornueckas mmkana», «HauanpHbie 3Tambl opraHWyYeckod sBomonum», «Cxema oOpa3oBaHHS
yKapuoT myTéM cumOuoreHesa», «Cucrema KUBOW TpuUpoabl»y, «CTpoeHue BUpyca», «ApomMopho3bl
pactenuit»y, «PurHODUTHY, «OIHOKICTOYHBIE BOAOPOCTH», «MHOTOKIETOUHBIE BOIOPOCIN», «MXU»,
«ITanopotHukm», «l'omocemeHHbie pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KUBOTHOTO MHpa», «Apomopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue
YEpBUY, «YIeHHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Muitekonuraronue», «Pa3BuTre KU3HU B apXeMCKOM spe», «Pa3BuTue KU3HU B NPOTEPO3OMCKOU 3pen,
«Pa3BuTHe *U3HM B MaACO30MCKOW 3pe», «Pa3BUTHE XKU3HU B ME3030MCKON 3pe», «Pa3zBurue xu3HU B
KalHO30MCKOM Apey, « COBpeMEHHAsi CUCTeMa OPraHUYE€CKOI0 MUPAY.

Ob6opynoBanue: repOapuu pacTEHUH pPA3IUYHBIX OTIENOB, KOJUICKIMM HACEKOMBIX, BIIAXKHbIC
npenaparbl ’)KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyesna MNTULl U 3BEped, KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HMCKONAEMBbIX, MYJISKHU OpPraHUYEeCKHUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnasa nadopatopHasi padora «MonenupoBanue onbiToB Muepa—tOpu no u3ydeHuto
aOMOTEeHHOT0 CHHTE3a OPraHMYECKUX COCIMHEHUH B IEPBUYHON aTMOchepey.

JlabopaTopHas padora «/3ydyeHne U onucaHue UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «l3ydyenne ocoOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyenne ocoOOEHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpgensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE NPEICTABICHUN O MIPOUCXOKACHUM YesoBeKa. Pennruosusie Bo33penus. CoBpeMEHHbIE
Hay4YHbIC TEOPUH.

CxoncTBO uenoBeKa C JKMBOTHBIMHM. CHCTEMaTHYeCKOE IOJIOKEHHE uvenoBeka. CBUAETEIbCTBA
CXOJICTBA YEJNOBEKAa C >KUBOTHBIMU: CPABHUTEIHHO-MOPQOIOTHYECKHE, dMOpUONOTHUecKre, (PU3HOIOT0-
OnoxuMmuueckue, moBeAeHUYeckre. OTIWYUS YelnoBeKa OT JKUBOTHBIX. [IpIMOXOXKICHHE W KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAIBHON CHCTEMBI.

JBuwxyme cuibl  ((akTopbl) aHTpomoreHesa: Ouosnoruueckue, conuanbHble. COOTHOIIEHHE
OHMOJIOTHYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaANM aHTpomoreHe3a. PanHue yenoBekooOpa3Hbie 00€3bSIHBI (IPOKOHCYIIBI) U paHHUE
MOHTU/Bl — OOIIME MPEIKU YETOBEKOOOpa3HbIX 00€3bsH M JI0AeH. ABCTPalIONUTEKH — ABYHOTHE MPEIKU
moiel. YenoBek ymenslid, IEpBbIe H3TOTOBJIEHUS OpyAHM Tpyaa. YemoBeK NpAMOXOIAIINN U IEPBBIM BBIXO/
moneit 3a npeaensl Adpuku. UenoBek reiiiensOoeprekuii — oOmuil mpeok HeaHIepTaIbCKOTo YeloBeKa U
YeJI0BEeKa pa3yMHOro. YenoBek HeaH1epTaabCKUM KaK BU JIIOAEH XOJ0AHOTO KinMara. YenoBek pa3yMHbII
COBPEMEHHOr0 THIA, JEHUCOBCKHI YeJIOBEK, OCBOEHHME KOHTHMHEHTOB 3a mnpeaenamu Adpuku.
[Taneorenerrka v najaeoreHOMHUKA.

DBOJIOIUS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOp B MOMYISIUAX YeaoBeka. MyTallmOHHbBIN
npouecc U nmonumopdusM. [lonynsinoHHble BONHBI, Apeld reHoB, murpanus u «3hdeKT ocHoBaTeNls» B
MONYJIALMIX COBPEMEHHOTO YeJIOBEKa.

Uenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBponeounmaHas (€Bpaswiickas), aBCTpasio-
HerpouHas (PKBaTOpHAlIbHAsA), MOHTOJOWIHAs (a3MaTcKo-aMepukaHckas). Bpems u myTu pacceneHus
4yeqnoBeKka 1o IutaHere. EnauHCTBO yenmoBeueckux pac. HayuHasg HeCOCTOSTENBHOCTb  pacH3Ma.
[IpucmocoOaeHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKpY Karolel cpeapl. BiusHue reorpaduaeckoit cpebl
u Apeiida reHoB Ha MOP(OJIOTHIO U GUHUOJIOTHIO YEIOBEKA.

MexIucUuIUIMHApHBIE METOAbl B (pu3myeckoil (OMOJOTrHYEeCKON) aHTPOMOJOTHUU. DBOIIOIMOHHAS
AHTPOIIOJIOTHUS U MAJIE0aHTPOIIOIOTUS YEIOBEUECKUX MOMysiuil. bruoconuanbHbie Ucclie0BaHUs IPUPOIbI
yenoBeka. MccnenoBanne KO3BOMIOIMMNA OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. HdapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.



Tabnuier U cxeMbl: «MeTOBI aHTPOMOIOTUNY, «I OIOBHOW MO3T uenoBeka», «UemoBekooOpa3HbIe
00e3bsiHb», «CKeneT uenoBeKa M CKEJeT IIuMMMaH3e», «PyauMeHThl U aTaBU3MBD), «/[BHXKylue CHIIBI
AHTPOMOTEHE3a», «DBOJIOIUOHHOE IPEBO YEJIOBEKA», «ABCTPAIONUTEK», «HemoBeKk ymenbliny, «YHemoBek
npsMoxosauuity, «Jlenrcosckuii uenoBek» «Heanpepranbuby, «KpomanboHib, «IIpeaku denoBekay,
«OTamnbl 3BOJIIOLNHU YEJIOBEKAY, «Pachl UeoBeKay.

O6opynoBaHue: MyJIsKH OKaMEHENIOCTeH, MPeIMETOB MaTepUaIbHOU KYJIbTYphl MPEIKOB YEIOBEKa,
penponykiuu (pororpaduu) KapTUH ¢ MHDOTOTHYSCKUMH M OMOJEHCKHUMH CIOKETaMU TPOUCXOKICHUS
4enoBeka, (oTorpaduy HAXOJOK HCKOMAEMBIX OCTaTKOB YEJIOBEKAa, CKEJNET YeloBEeKa, MOJEIb uepena
4eJloBEeKa M Yeperna IIMMIIaH3€, MOJENb KMCTH 4YeJOBeKa M KHUCTU IIKMMIIaH3€, MOJEIM Topca IPEaKOB
YeJI0BEKa.

JlabopaTopHasi padora «l3yueHne 0ocCOOCHHOCTEH CTPOCHHUS CKeJIeTa YeJOBEKa, CBSI3aHHBIX C
MPSMOXOXKICHUEM.

IIpakTnueckas padora «l3yuyeHne 3K0JIOrMUECKUX aJalTallMi YETOBEKAY.

Tema 6. Ikoj10rusi — HayKa 0 B3aUMOOTHOLIEHUSIX OPTAaHU3MOB M HAJJOPraHU3MEHHBIX CUCTEM C
OKpY Kallei cpeaoi

3apoxaeHue u pa3BuTue skosoruu B Tpynax A. ['ymGonsara, K. @. Pynse, H. A. CeBepuona, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3anaun s3xonoruu. CBs3b SKOJIOTUH C JPYTUMU HayKaMHu.

Metoaet oskonoruu. IloneBble HaOmOIEHUS. DKCIEPUMEHTHI B OKOJOTHUHU: NPUPOJHBIE U
naboparopHble. MoaenupoBaHue B OKOJIOTMH. MOHUTOPUHI OKpY’KAIOLIEH Cpeabl: JIOKATbHBIM,
pPEruOHANIbHBIN U TJI00AJIbHBIN.

3HaueHue IKOJIOTUYECKUX 3HAHUM /715 4eJI0BeKa. DKOJIOrMUYeCKOe MUPOBO33pEHUE KaK OCHOBA CBsI3el
YyesoBeuecTBa ¢ npupojoil. dopMupoBaHUE 3KOJIOTMYECKON KYJIbTYpPhl U 3KOJOTMYECKOW TI'PAMOTHOCTH
HaceJIeHUsl.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynwe, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuie! 1 cxemsl: «Paznenst axomorun», «MeToabl SKOJIoTHI», «CXxeMa MOHUTOPUHTA OKpYKaroIen
Cpenb.

JlabopaTopHas padora «/3ydyeHrne METOI0B IKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Okonorudeckre (HakTopbl U 3aKOHOMEpPHOCTH HX JedcTBusA. Kimaccudukamus sKOIOrHuecKux
¢dakTopoB: abMOTHUYECKHE, OHOTHYECKHE, aHTpomoreHHele. OOImMe 3aKOHOMEPHOCTH  JCUCTBUS
skonornueckux ¢akropoB. IlpaBmio wmunumyma (K. Ilnpenrens, 1O. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3KoJoruueckuil pakrop. JleficTBre pa3HbIX y4aCTKOB COJTHEYHOIO
CHEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKHE TPYNIbl PACTEHUH M S>KUBOTHBIX IO OTHOUIEHUIO K CBETY.
CurnanbHas pojb cBeTa. POTONEPUOaAU3M.

Temmnepatypa kak sxkonorudeckuii pakrop. [leiictBue Temmnepatypsl Ha opranu3Msl. [lolikunorepmHubie
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Bnaxxnocte kak skonoruyeckuil dakrop. IlpucnocoOnenuss pacTeHM K MOAJIEPKAHUIO BOIHOTO
6ananca. Knaccugukanus pacTeHuid 1Mo OTHOLIEHHIO K Boje. IIpucnocoOiaeHns >KUBOTHBIX K M3MEHEHHUIO
BOJHOI'O PEeKUMa.

Cpenpbl oOuTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIlIHAsA, TOUBEHHAs1, TTTyOMHHAs MOJAMOYBEHHAs,
BHyTpHOpranusmMeHHas. ®u3nko-xuMuieckue 0COOEHHOCTH cpesl oouTanust opranu3moB. [IpucnocoOnenus
OpraHU3MOB K KM3HHU B Pa3HbIX cpefax.

buonornueckne putmel. BremHune u BHyTpeHHHE pPUTMBI. CyTOYHBIE W TOIUYHBIC PHUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH )KU3HHU.

XKuznennrsie Gopmbl opranu3moB. [lonstue o xusHeHHOW (opme. KuzHeHHBIE (OPMBI pacTeHUIt:
JepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHUE TpaBbl. JKuU3HEHHBIE (OPMBI
YKUBOTHBIX: TUAPOOHUOHTHI, TCOOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMoTHYECKHX B3aUMOICHCTBUN: KOHKYPEHITUS, XUIITHUIECTBO, CHMOHO3
u ero gopmsl. [TapazutusMm, Koomepamus, MyTyain3M, KOMMEHCATU3M (KBApTUPAHTCTBO, HAXJICOHUIECTBO).



Herpoduueckue B3ammopencTBus (Tomuyeckue, (Gopudeckue, QaOpuueckue). 3HaUeHUE OMOTUYECKHX
B3aMMOJICICTBUI [JI1 CYLIECTBOBAHMSI OPraHM3MOB B cpeae oOutanus. [IpuHIMI KOHKYpPEHTHOTO
HCKIIFOUEHHS.

JdemMoHcTpanuu

Tabmuuper U cxembl: «OKosmorudeckue (GakTopb», «CBETOBOH CHEKTP», «IKOJOTHYECKUE TPYIIIBI
KUBOTHBIX [0 OTHOLUEHUIO K CBETY», «TEmIOKpOBHBIE KUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHBIE),
«DU3HOI0THYECKHe aJanTalliy KUBOTHBIX», «Cpenbl OOUTaHMs OpraHu3MoBy», «bHojornueckre puTMbDY,
«Kuznennsie ¢opmbl pactenuit», «Ku3HeHHbsie HOPMBI JKUBOTHBIX», « IKOCHCTEMA IHPOKOJINCTBEHHOTO
nmecay, «OJKocuctema XBOWMHOTOo Jeca», «llemu nurTanus», «XumHudectBo», «llapasutuzmy»,
«Konkypenmusn», «Cumonos», «KoMmMeHcaauzm.

Ob6opynoBanue: repObapuyl pacTeHUl U HKUBOTHBIX, MPHUCIIOCOONEHHBIX K BIMSHHUIO PAa3IUYHBIX
HKOJIOTHYECKUX (DaKTOpOB, TepOaphy CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHIH,
CBETONIIOOMBBIC, TEHETIOOMBHIE M TEHEBBIHOCIWBBIE KOMHATHBIE PACTeHHs, TIepOapuu M KOJUICKLIUU
TEIUI0II00MBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHHM, Yyyella NTUIl U 3Bepeil, repdapun pacTeHU,
OTHOCSIIIUXCS K Turpodutam, kcepouram, Me30puTaM, KOMHATHBIC PACTEHHS JTAHHBIX TPYII, KOJUICKIIHH
KUBOTHBIX, OOUTAIOLINX B Pa3HbIX Cpelax, repOapuu U KOJUIEKIIMHM PACTEHUM U KUBOTHBIX, 00JIaarolInX
4epTaMy IPUCIOCOOTICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIIOBUH JKU3HU, TepOapuy U KOJUICKIIMHA PACTCHUN
U JKUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHUYECKNX B3aMMOACHCTBUSIX.

JlaGopaTopHas padora «BrlsiBiIeHHE TPUCTIOCOOJICHUIM OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BblsiBneHre npucnocodaeHnii OpraHu3MoB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHUSI.

Tema 8. Jkos10rusi BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKU monyssinud. [lomymsanuss kxak Owomnormueckas cucrema. Poub
HEOJIHOPOJHOCTH CpPEbl, (PU3NICCKUX OaphepoB M OCOOCHHOCTEH OHWOJOTMHM BUIOB B (OPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYpbI NonyJsauil. OCHOBHBIE ITOKA3aTeN MOMYJISLUN: YUCIEHHOCTD, INIOTHOCTb,
BO3pacTHAsl U MI0JIOBAsi CTPYKTYpa, PO’KIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTbH, MUTpALIUS.

DKojorudeckasi CTpykrypa nonyssiiuy. O1eHKa YUCJIEHHOCTH NOMyJsIuY. J[MHaMuKa NOMyJIsiiuyg U
e€ perynauusa. buornueckuil moreHIMan nomyasuuud. MoneaupoBaHUE JUHAMHUKU nonyisuuu. Kpusble
pocTa 4YHCIEHHOCTH nonyisuuu. Kpusele BbDKMBaHMA. Peryisiiys YWCIEHHOCTH MOMNYJIALUNA: POJIb
(akTOpOB, 3aBUCAIINX U HE 3aBUCALINX OT INIOTHOCTU. DKOJIOrMYECKHe cTpaTeruu BUOB (I- u K-ctpaterun).

[Tonsitue 00 sxoyiormueckoil Huiie Buaa. MecrooOutanue. MHOrOMepHasi MOJENb KOJIOTHUYECKOU
Huim J[x. M. XatunHcona. PazMepsl sxonorndeckoi Humu. [loTeHmansHas u peain3oBaHHas HULLHA.

Bun kak cucrema nomyssiuuil. Apeansl BUIOB. BUABI M MX KU3HEHHBIE CTPATETMU. JKOJIOTMUYECKHE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEEHUS M MUTPALIUN KUBOTHBIX. buoornyeckue HHBa3uu 4y KepOIHbIX BUJOB.

JdemMoHcTpauuu

IToprper: Ix. K. XaTunuHCOH.

Tabnuue! 1 cxembl: «IKOJOTHUECKUE XapaKTEPUCTUKU MOMyIAIuny, «IIpocTpaHCTBEHHAs CTPYKTypa
nonyisanun», «Bo3pacTHele nupamMuabl noNysnAIMM», «CKOpPOCTh 3aceleHHs IOBEPXHOCTH 3E€MIIH
Pa3IMYHBIMHU OpraHu3MaMmw», «Mogaens sxonorndeckoit Humm /x. M. XarunHcoHay.

O6opynoBanue: repoapun pacTeHNUN, KOJUICKITUN )KUBOTHBIX.

JlaGopaTopuas padora «IIpucnocoOneHus ceMsH pacTeHUN K PacCeICHUION.

Tema 9. Jkos0rus coodmEecTB. IKOIOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEX1y OpraHU3MaMH B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cucreMa (A. k. Tencnu). OyHKUMOHANbHBIE OJIOKW OpPraHU3MOB B
HKOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, peayueHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u ceru.
Abunortnueckue 610ku 3kocucteM. [1ouBbl U Uibl B 9KocucTeMax. KpyroBopoT BEIIecTB ¥ MOTOK SHEPTUHU B
JKOCHUCTEME.

OcHOBHBIE TMOKa3aTENM IKOCUCTEMBbI. bruoMacca M MpoayKuus. DKOJIOTMYECKUE MUPAMUJIBI YUCE,
O61oMacChl U SHEPTHUH.



Hunamuxa  sxkocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuH. llepBUyHbIE U BTOPUYHBIE CYKLIECCUU U UX MPUYHHBL.
AHTpOTIOTEHHBIE BO3JICHCTBUA Ha cykneccuu. KnmmakcHoe cooOrmiectBo. buopasnooOpasue u mosiHOTa
KpPYTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoanble 3K0CUCTEMBL. DKOcUcCmeMbl 03€p U peK. DKOCUCTEeMbl MOpell U OKeaH08. IKOCUCTNEMbl
MYHOp, 1€C08, cmenetl, NyCmblHb.

AHTpPOIIOTeHHBIE SKOCUCTEMBI. ATpo3kocucTemMa. ArpoieHo3. Paznuuus Mexay aHTpONOTeHHBIMU U
IIPUPOJHBIMU 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YypOoskocucreM. lopoackas ¢mopa u ¢ayHa.
CuHanTponu3auus ropoickoil (ayHbl. buonmormyeckoe M X03SHCTBEHHOE 3HAYEHHE arpod3KOCHUCTEM H
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHW3MOB B 3KOocHcTeMax. Poib
KACKaoOH020 3¢hghekma u 6uU008-30UpuKkamopos (Kuouesvix 6ud08) 8 OYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc sHepruu U BEIECTB MEKIY CMEXKHBIMU HKOCUCTEMaMHU. Y CTOWYMBOCTh OPraHU3MOB, MTOMYJISIIUN 1
HKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmvl 6030eticmeuss 3a2psA3HEeHUli PA3HLIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOINOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeusi. MeTo1070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMmoHcTpanun

[Toptper: A. JIx. Tencau.

Tabmuubpt u  cxembl: «CTpykTypa OuHOIEHO3a», «DKOCHUCTEMa IIMPOKOJIUCTBEHHOIO JIiecay,
«DKocucTeMa XBOWHOro Jieca», «DyHKIMOHAIBHBIE I'PYNIbl OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B sKocucTeMe», «Llenu nuranus (macTOuIHas, AeTpUTHAS)», « IKOJIOTHYECKas MUpaMuia YUcei,
«DKOJIOTHYEeCKasi MUpaMuIa OMOMAacCCh), «DKOJIOTHYECKas MupaMuaa >Hepruny, «O0pasoBanue 06010TaY,
«IlepBuunas cykueccus», «BoccraHoBiaeHHe jeca Iociie moxkapa», «IKocHcTeMa 03epay», «ATpPOLIEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHH B arpoleHosey, «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repOapuy pacTeHUH, KOJUIEKLIMH HACEKOMBIX, uyyesa NTHULl M 3Bepel, repbapuu
KyJIbTYPHBIX U JTUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJIEb SKOCUCTEMBI.

IIpakTnueckas padora «l3ydenue u onucanue ypo03KOCHUCTEMBI.

JlaGopaTtopHas pabora «l3yueHue pasHOOOpa3Hsi MEIKMX MOYBEHHBIX YJICHHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

IKCKypenst «IKCKypcHs B THIIMYHBIA OuoreoieHos (B 1yOpaBy, Oepe3HsK, eIbHUK, HAa CYyXOJ0JbHBIN
VI TTIOMMEHHBIN JIyT, 03€pO, OOJIOTO)».

JKcKypeust «IDKCKYpPCHsl B arpOIKOCUCTEMY (Ha TOJI€ WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTeMa

buocdepa — oOmennanerapras oOosouka 3eMJIHM, TJE CYMIECTBYET WM CYIIECTBOBAJA KU3Hb.
PazButne npencraBnenuii o uocdepe B Tpyaax 3. 3rocca. Yuenne B. V. Bepnaackoro o 6uochepe. O6mactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hochepbl U ero pyHKIUH.

3aKOHOMEPHOCTH CylecTBOBaHUs Ouocdepsl. OcoOeHHOCTH OHoCchephl Kak rI100aaIbHON IKOCHUCTEMBI.
JluHamuueckoe paBHoBecHe B Ouochepe. KpyroBopotsl BemiecTB 1 OMOreoXUMUYecKHUe IUKIIBI (YIiieposa,
a3oTa). PuTMu4HOCTS siBIeHU B 6uocdepe.

3onanbHOCTE Ouocheprl. [lonstue o O6mome. OCHOBHBIE OMOMBI CyIIHM: TyHApa, XBOWHBIE Jeca,
CMEILIaHHbIE W IIMPOKOJUCTBEHHBIE JIECA, CTENH, CaBAaHHBI, IyCTBIHU, TPOIMYECKHE JIECA, BBICOKOTOPbS.
Knumar, pacTutenbHbli U 5KUBOTHBIM MUP OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEeHInana u 0uochepHbIx QyHKINHI.

JdemMoHcTpauuu

[Toptpets: B. 1. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxemsl: «I'eochepst 3emnu», «KpyroBopot a3ora B npupone», «KpyroBopor yriepona B
npupoae», «Kpyrosopor kucnopoga B mpupone», «Kpyrosopor Boasl B mpupozae», «OCHOBHbIE OHOMBI
cymmy, «Knumatnueckue nosica 3emnn», « Tynapay, «Takra», « CMemanasiil jec», «I1InpokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuit gecy.



Ob6opynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJIOTHYECKUE KPU3WCHI M WX NpUYUHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3zHeHHE
BO3YyIIHOM cpeabl. OxpaHa Bo3ayXxa. 3arpsi3HeHue BoIHOM cpeabl. OXpaHa BOJIHBIX pecypcoB. Pazpyiienue
nouBbl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHenue kinumara.

AHTpPONIOT€HHOE BO3JEHCTBHE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OXpaHa paCTUTEIBHOIO H
KUBOTHOrOo Mupa. OCHOBHBIE NPUHLHUIIBI OXpaHbl npupoabl. Kpacuble kuHuru. Ocobo oxpaHseMble
npupoanblie Teppuropun (OOIIT). borannuyeckue cazbl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHLUIIBI YCTOWYMBOIO PAa3BUTHUSI YEJIOBEUECTBA M MpuUpoJbl. PanuonanbHOE
MPUPOAONOIB30BaHUE U COXpaHEHHE OUOJIOrHYecKoro paszHooOpaszus 3emiu. OOmMe 3aKOHOMEPHOCTH
IJI00aTBHBIX 3KOJOTHYECKHX KpHU3ucoB. (OCOOEHHOCTH COBPEMEHHOTO0 KpHU3HMCAa U €ro BEepOsTHBIC
IIOCJIEAICTBUSI.

Pa3BuTHe METOIOB MOHHUTOPHHIA pa3BUTHSA ONACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemmbie
uccre0osanuss nepexooa K pecypcocbepezarowell U KOHKYPEHMOCNHocobHot 3Hepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcwl. Hayuonanvuvie ungopmayuonnvle cucmemvl, obecneyugaroujue 0OCmMyn K
unopmayuu no coCMoAHUI0 OMOENbHLIX 8U008 U IKkocucmem. OCHOBbI dIKOpeabuIuUmayuy dKOCUCmem u
€cnoco606 60pb0OBI ¢ buonoepedcoeHuAMU. PekoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMmoHcTpanun

Tabmuis! 1 cxeMbl: «3arpsizHeHre atMocheprl», «3arpsa3HeHne ruapochepb», «3arps3HeHHe TOYBbDY,
«ITapaukoBsIii 3¢ dexT», «Ocobo oxXpaHseMbIe IPUPOTHBIC TEPPUTOPHIY», «MOIeH YIIPABIIEMOTO MHPAY.
O6opynoBanue: (ororpadguu oOXpaHsSEMBIX pacTeHUH © IKUBOTHBIX KpacHoit kHurn Poccuiickoi
®enepanun, KpacHol KHUTM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOrpaMM
cpenHero obero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS MPOrPAMMBI 110 OMOJIOTHH BBIJEICHBI CIIEIyIOIINe
COCTABJISIFOLIME: OCO3HAHUE OO0YYaIOIIMMHCS POCCHUHCKOM TPaX)TAHCKONW HMICHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEACTICHUIO, Haluuue mMomugayuy K oOy4eHHIo OMOJIoruw,
yenenanpagiieHHoe pazéumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH HAa OCHOBE KIIOYEBBIX LIEHHOCTEH H
HCTOPUYECKUX TPAAMLUN pa3BUTUS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS
PYKOBOJCTBOBATbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, IPUCYLIUMHU CHCTEME
OMOJIOrMYECKOro 00pa3oBaHUsl, HaIUYUe NPABOCOZHAHUS FKOIOTUYECKOU KyIbTYPbl, CHOCOOHOCIU CMABUmMb
LEJIU U CTPOUTh KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MPOrpaMMbl IO OMOJIOTUH JOCTUTAIOTCSA B €MHCTBE y4eOHOU U
BOCIIUTATEJIbHONW JAESITEIbHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSAMU, TPUHATHIMH B O0IIECTBE MTPaBHJIaMUd U HOpMaMU
MOBEICHUA M CHOCOOCTBYIOT MpOIleCCaM CaMOIO3HAHHS, CAMOBOCIUTAHHUS W CaMOPa3BUTHS, DPa3BUTHS
BHYTpPEHHEH MO3ULIUN JINYHOCTH, MMATPUOTU3MA U YBAXKEHMSI K 3aKOHY U IIPABOIOPAJIKY, YEIOBEKY Tpyaa U
CTapluieMy IOKOJIEHUIO, B3aUMHOI'O YBAa)KE€HUS, OEpPEKHOIO OTHOIIEHUS K KyJIbTYPHOMY HACIEAUIO U
TpaguUUsM MHOTOHALIMOHAJIBLHOTO Hapoaa Pocculickoii @enepannu, npupoie U OKPYKarollen cpese.

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS yUeOHOTo npeaMera «buonorusy» A0IKHBI OTpakaTh TOTOBHOCTh
U CIOCOOHOCTh OOYYaroImuXcsi PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEW MO3HMIMEH JMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEKIEHUM, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOrO0 0OINeCTBa, pacHIMpEeHUe >KU3HEHHOTO OIbITa M OIMbITa
NESATEIbHOCTH B MPOLECCE PEealn3allid OCHOBHBIX HAINpPABJICHUI BOCHUTATEIBHON AESATENBHOCTH, B TOM
quCclie B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMU 00YYAIOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
poccHiickoro o01ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOW NE€ATENbHOCTH NPU CO3JaHUHM YYEOHBIX NMPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENATh COOCTBEHHYIO IMO3UIMIO IO OTHOUIEHHUIO K SIBJICHUSM COBPEMEHHOM KU3HU
H OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJIEHCTBUS JIOACH C
pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMU U COITUATBHBIM MOJOXKEHHEM;

TOTOBHOCTb K COTPYIHHYECTBY B IPOIIECCE COBMECTHOT'O BHIMIOJIHEHUS YUEOHBIX, I03HABATEIbHBIX U
HCCIIEIOBATENLCKUX 3a]1a4, YBAKUTEIHHOTO OTHOIICHHSI K MHEHHIO ONMIOHEHTOB NP 00CYKICHUN CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoOM, TopaocTu 3a cBOW Kpal, cBoro PoninHy, CBOH A3BIK U
KyJbTYpY, IPOILJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIbI, TOCTHREeHUsIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJ POCCUHCKHMX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OHOJIOTHUH,
MOHUMAaHUs 3HAYeHUs OWOJIOTMHM B TO3HAHMM 3aKOHOB NPUPOJIbI, B JKM3HU YEIOBEKA U COBPEMEHHOTO
o01IecTBa;



uaelHas yoe:KAEHHOCTh, TOTOBHOCTh K CIYyXEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBCHHbBIC HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;

OTBETCTBEHHOE OTHOLLEHUE K CBOUM POJIUTEINISAM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATUS
LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUHM C TPaJuLUsAMU HaponoB Poccuu;

4) 3cTeTHYECKOI0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CIOpTa, Tpy/Ja, OOIECTBEHHBIX OTHOILIECHUI;

ITOHMMAaHHE YMOLIMOHAIBHOTO BO3ACUCTBHS JKUBOU NIPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIDAJKEHUIO B Pa3HBIX BHMJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH KadecTBa
TBOPYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMMPOBAHMS KYJIbBTYPbl 310POBbSi W 3MOLMOHAJIBLHOIO
0J1aronoyyus:

IIOHMMAaHKE U peau3alys 3[0pOBOro 1 6e301acHoro oopasa Ku3HU (310pOBOE NMUTaHKUE, COOIOCHNE
THTUEHUYECKUX TPABWII U HOPM, COAJTaHCHPOBAHHBIN PEXXHUM 3aHSATHH U OTABIXA, peryispHas Gusmueckas
aKTUBHOCTb ), O€PEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUUYECKOMY 3JI0pPOBBIO;

IIOHMMaHWE IEHHOCTH MPAaBWJI HHAWBUIYAJIbHOTO M KOJUIEKTUBHOIO O€30IIaCHOIO IOBEIECHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U HKU3HU JIIOJIEH;

OCO3HAHME TOCIIEACTBUI U HEMPUSATHS BPEAHBIX MPHUBBIYCK (YHOTPEOICHUS AIKOTOJIsI, HAPKOTHUKOB,
KypeHUs1);

6) TpynoBOro BocnuTaHus:

TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TFOTOBHOCTh K AaKTHUBHOW JESTENIbHOCTH TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSATENBHO BBIIOIHATH TaKYIO JeSIT€IbHOCTD;

MHTEpeC K Pa3IM4HbIM cepaM npodeccHoHANbHON AesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynyieil mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCE KU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA

HKOJIOTHYECKH IIeJIecO00pa3HOoe OTHOIIEHUE K MPUPOJEe KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE eé
CYILIECTBOBAHMS;

MOBBILIEHUE YPOBHS AKOJIOTMYECKON KyJIbTYpbl: IPUOOPETEHNE ONbITA IUIAHUPOBAHUS MOCTYIKOB U
OLIEHKHM UX BO3MOJKHBIX IIOCIIEACTBUN Ul OKPYIKAIOILIEH Cpenbl;

0CO3HAaHME TTI00AILHOTO XapaKkTepa SKOJIOTHYECKHX MPoOIeM U IMyTel UX pelieHus;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble PU N3yUYEeHUH OMOJIOTUH 3HAHUS U YMEHHUS ITPH pEIICHUH
po0JieM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJIONOIB30BaHIEM (COOITI0IEHUE TPABUII TOBEACHUS B IPUPO/IE,
HaIpaBJIEHHBIX HA COXpAaHEHHE PAaBHOBECHS B 3KOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Oochepsl);

aKTUBHOE HENpPUSITHE JEHUCTBUM, NPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHON Cpene, yMEHHUe
MIPOTHO3UPOBATh HEOIArONPHUATHBIE OSKOJIOTHYECKHE TOCIEACTBHS IMPEINPUHUMAEMBIX JEHCTBUH U
MpPeoTBPALIATh UX;

HaJIMYue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, KOJOTHUYECKON KYJIbTYpbI, ONbITA AESITEIbHOCTU
9KOJIOTMUECKOI HAIpaBJIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS MU B TIO3HABATEIbHOM, KOMMYHUKAaTUBHON
U COLMAIBHOM IIPAKTHKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOM JEATEIBHOCTH HSKOJOTMYECKOU
HaIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:



c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH H
OO0I1IECTBEHHOH NMPaKTHKH, OCHOBAaHHOI'O HA JUAJIOre KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa
B IIOJINKYJIbTYPHOM MUDE;

COBEpILICHCTBOBAHUE S3BIKOBOM M UMTATENIbCKOM KYyJIbTYpbl KaK CPEACTBA B3aUMOJIEHCTBUS MEXKIY
JIIOJIbMU U TT03HAHUS MUPA;

IIOHUMaHME crieqU(pUKU OMOJIOTUN KaK HayKH, OCO3HAHUA €€ PoJid B (POPMHUPOBAHUU PALUOHATIBHOTO
HAy4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOIO NPEACTaBICHUS 00 OKPYXaloIeM MHUpE KaK O €JUHCTBE
NPUPOJIBI, YEIOBEKAa M OOIIECTBAa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpodiieM
COXPaHEHUs IPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJIOTMM JAJIsi COBPEMEHHOW LMBWINM3ALUU: OOECIEYEeHUsT HOBOI'O
YPOBHSI Pa3BUTUSI MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJIOIUH, CIIOCOOHBIX pellaTh PECypCHbIE
npoOJIeMbl Pa3BUTHS YENIOBEYECTBA, MOUCKA IMyTEH BBIXOJA U3 IIOOATBHBIX HKOJOTHYECKUX NMpobiIeM u
o0ecrieyeHus: Iepexo1a K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY HCIIOJIB30BAHUIO TPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOIMUYECKUX 3HAHUM B LIENAX MOBBIIIEHUs OOIIEH KyJIbTYpBHI,
€CTECTBEHHO-HAyYHOUW IPaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAILHON IPAaMOTHOCTH O0YYaroIuXcs,
bopmMupyeMOii TpH N3y4eHUHN OHOJIOTHH;

[IOHMMaHHE CYLTHOCTH METOJOB IMO3HAHHUS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCMOJb30BaTh IOJy4YaeMble 3HAHUSA U1 aHalu3a U OOBSICHEHUS SBJIECHUH OKpYXKAIOIIEro Mupa u
MIPOUCXOAIIMNX B HEM U3MEHEHUN, YMEHUE J1eJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB
1 UMEIOLINXCS JaHHBIX C €O MOTYUYEHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BAaTh OMOJOTMYECKUE 3HAaHUS JUI pEelIeHus NpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

OCO3HAaHWE IICHHOCTHM HAay4YHOM JI€ATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh NHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPhIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJyYEHHIO HOBBIX 3HaHUH 110 OMOJOIMH B COOTBETCTBHUH C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTaHpCI[MCTHI)IC PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «bnoiorusy BKIIIOYAIOT: 3HAUUMEIE JJISL
(GbOopMUPOBaHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEXAUCIUILTUHAPHBIE (MEXIIpeIMETHBIC) OOIeHayuYHbIe
MOHATHSI, OTPaXKAIOIIWE IIEeTOCTHOCTh HAyYHOM KapTHHBI MHpa U CHenu(PHUKYy METOJOB MO3HAHUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SIBJICHHUE, MPOIIECC, CUCTEMA, HAYYHBIN (akKT,
NPUHIAI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIe0BaHne, HaONI0IeHNe, W3MEpEeHHE,
JKCIIEPUMEHT W JApYyTue); yHHUBEpcaldbHbIe y4eOHBbIC NEWCTBUSA (ITO3HABATENBbHBIE, KOMMYHHUKATHBHBIC,
perynsaTuBHble), obecneunBaromme (opmupoBaHue (QYHKIIMOHAIBHON TPaMOTHOCTH U COLMAIBHOU
KOMIICTCHITHH o0yJaromuxcs; CIOCOOHOCTh o0ydJaroIuxcs WCTIOJIH30BATh OCBOCHHBIC
MCKIUCHUIIIIMHAPHEIC, MHPOBO33PCHUYCCKHE 3HAHUA )51 YHHUBCPCAJIbHBIC yqe6HLIe )I@ﬁCTBI/IS[ B
MO3HABATEIHHON M COIUAILHOMN MPAKTUKE.

B pesynbraTe n3yueHust OMOIOTUHN HAa YPOBHE CpeHEro obIiero oopazoBanus y o0ydaromnierocst 0yayt
c(hOpMHUPOBAHbI [TO3HABATENIbHBIE YHUBEpPCAIbHbIEC YUeOHbIE 1eHCTBUS, KOMMYHHUKAaTUBHbIE YHUBEPCAJIbHbIE
yueOHbI€ JeHCTBUS, PETYJISITUBHbIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHSI MPOTPAMMBl CPEIHEro OOIIero 0o0pa3oBaHUS TOJKHBI
OTpaXkaTh:

OBJIaIleHl/le YHUBEpPCAJIbHBIMU y‘leﬁHbIMI/l nmo3HaBaTCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BAaTh ITPU OCBOCHU N 3HAaHUHU HpI/IéMI:I JIOTUYCCKOI'O MBIIIIJICHUA (aHam/I:;a, CHUHTC34a, CPAaBHCHU,
kiaccudukanumu, o000IIEeHUs), pAaCKPBIBATh CMBICII OMOJOTHYECKUX MOHATHH (BBIICTATHh MX XapaKTEPHBIE
MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMHU);



OTIpeNIeNIATh e JIeATENBHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPHUH HX JOCTIDKEHUS, COOTHOCHUTH
PE3yJIbTAThI ACATEIHOCTH € TIOCTABICHHBIMH LIEISIMHU;

UCIOJIb30BATh OMOJIOTUYECKUE MOHATHS 11 OOBSICHEHUS (DAKTOB U SIBIICHUH ’KUBOM NPUPOJIBI;

CTPOUTBH JIOTMYECKHE pacCyXIeHHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, I10 AaHAJOTMH), BBIBIATH
3aKOHOMEPHOCTH M IMPOTHBOPEUUS B PACCMAaTPUBAEMBIX SIBJICHUAX, (HOPMYITUPOBATH BBIBOBI M 3aKIIIOYCHUS;

IIPUMEHSATh CXEMHO-MO/JIEJIbHBIE CPEACTBA /IS IPE/ICTaBIICHUS CYILIECTBEHHBIX CBsI3€il U OTHOLIEHUH B
M3y4aeMbIX OMOJOIMUECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHUH PA3HOIO POJiA, BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pEIHICHUS NPOOIEeMbl € YYETOM aHAIM3a HUMEIOIIUXCS MaTepHaJIbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBHE DPE3YJIbTATOB IIEJIIM, OLICHUBATh
PHCKH TTOCIIEICTBUI eI TETbHOCTH;

KOOPAWHUPOBATH M BBIOIHATH PA0OTy B YCIOBUSAX PEATBbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HABBIKAMH Y4eOHO-MCCIIeIOBATEIbCKON U IIPOCKTHOM IEATEITLHOCTH, HABBIKAMU Pa3peIIeHUs
po6JeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOAOB PELICHUs MPAKTUYECKUX
3aJja4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIC BHUJIBI ACATEIBHOCTHU TI0 MOJYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIINH,
npeoOpa3oBaHUI0 M TNPHUMEHEHUIO B YYEOHBIX CHUTyalUsX, B TOM YHCJIE€ MpPH CO3JAaHUU YYEOHBIX U
COLIMAJIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYyYHBII TUIT MBILUIEHHS, BJIaIeTh HAYYHOU TEPMUHOJIOTHEN, KIFOUEBbBIMU OHATUAMU
U METOJIaMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 337a4dl B 00pa30BATEIbHON NESITEIBHOCTH M KU3HEHHBIX
CUTYyalHsX;

BBISIBJIAT NTPUYUHHO-CIICICTBEHHbIE CBSI3W W aKTyaJIM3UPOBaTh 3aJady, BBIABUIaTh THUIIOTE3Y €&
peIeH s, HAXOUTh apIyYMEHTHI JIJIS I0KAa3aTelbCTBAa CBOMX YTBEPKICHHI, 33/1aBaTh TapaMeTPhl M KPUTEPHH
pereHus;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJ€ PEUICHMs 33Ja4d Pe3yibTaThl, KPUTHUYECKU OIEHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh  LIEJICHANIPABICHHBI TIOUCK TIEepeHoca CpeIcTB U CIOCOOOB  JEWCTBUA B
poeCCUOHATIBHYIO CPELY;

yYMETh MEPEHOCUTDH 3HAHUS B T03HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCcTe;

BBIJIBUTaTh HOBBIC WJEW, NpEIJIaraTh OPUTWHAIBHBIC MOIXOABI M PEHICHHUS, CTaBHTH MPOOJIEMBI U
3aJ]auu, JOIyCKaloII1e albTepHATUBHBIEC PELICHHUS.

3) pa6ora ¢ nungopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHHKAX WHGpopManuu (TeKcTe y4yeOHOro MocoOHsi, Hay4yHO-
MOIYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBAPSX M CIIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanm3upoBaTh HHOOPMAIMIO DPA3TUYHBIX BUAOB W (OpPM MpeNCTaBICHUS, KPUTHYCCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IMYHbIE METOABI IPU MOUCKE U 0TOOpEe OMOJIOTHYECKOM
nH(popMalru, HeOOXOAUMOM /JIsl BBIMOTHEHNS YUeOHBIX 3aj1a4;

npuoOpeTaTh  ONBIT  WCIOJNB30BaHUS  HMH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYpPY aKTHUBHOT'O MCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMAIBHYIO ()OpMY TpEACTaBICHUS OHOJOTHMYECKOW HH(OpMAIUH
(cxempl, TpaduKH, AHArpaMMBbI, TAOTUIIEI, PUCYHKH U JPYTOE);



WCIOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CPEICTBa MpH paboTe ¢ OMoJormueckoi MHQopmanueit:
MPUMEHATh XUMHUYECKHE, GU3UYECKHE W MATeMAaTHYEeCKUE 3HAKW U CHUMBOJIBI, (OpMYJIbI, ab0peBuarypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIJISIIHOCTH;

BJaJIeTh HaBBIKAMHU DACIIO3HABAHMUA M 3allUTHl HMHPOpPMaLUU, HHPOPMAIMOHHOW O€301macHOCTH
JUYHOCTH.

OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) odmenmne:

OCYIIECTBIISATh KOMMYHHKALIMM BO BCeX cdepax >KU3HHM, aKTHBHO YYaCTBOBATh B JIHAJIOTE WU
IMCKYCCHHM IO CYIIECTBY OOCyXmaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEJIBHO BBINIOJHEHUs MpeniaraeMoil 3ajau, YYUThIBaTb MHTEPEChl U COIJIACOBAHHOCTb MO3MLUI
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHUS, IMOHMMAaTh 3HAYCHHE COIHUAIBHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUS KOH(DIMKTHBIX CUTYyalluid, YMETh CMSTYaTh KOH(JIMKTHI U BECTU TIEPETOBOPEI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILEHHS U B3aUMOAEHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIOEH,
IPOSIBJISITh YBaKUTEJIBHOE OTHOILIEHHE K COOECeIHUKY M B KOPpPEeKTHOH (opme (GopMyIHpoBaTh CBOU
BO3paKEHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeITeIbHOCTD:

IIOHMMAaTh U MCII0JIb30BaTh MPEUMYIIECTBA KOMAHJHON M MHAWBUAYAJIBbHOM pabOThl NpU pEIICHUU
OMOJIOTHYECKON  MpoOJeMbl, OOOCHOBBIBATH  HEOOXOJUMOCTh  INMPHUMEHEHHsS  TPYNIOBBIX  (opM
B3aMMOJICHCTBHS IIPH PEUICHUN y4eOHOI 3a1auu;

BbIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUI C YUETOM OOIIMX UHTEPECOB U BO3ZMOXKHOCTEH
KaX/10T0 WIeHa KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHON JI€ATEIbHOCTH, OPIaHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUSA IO €€
JTOCTIDKEHHUIO: COCTABIIATH IUIAH JACHCTBHUM, pacCIpeiesiTh POJIM ¢ YIETOM MHEHUH yYaCTHUKOB, 00CYXK/IaTh
pe3yabTaThl COBMECTHON pPabOTHI;

OLIEHMBAaTh Ka4yeCTBO CBOET0 BKJIaJa M KaXJOr0 y4YyaCTHHKAa KOMaHIbl B OOLIMH pe3ynbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

IpeiiaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECH C MO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON
3HaYMMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMUYECKOE IIOBEIEHHE B pPAa3IMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

Ogiaienne yHUBEPCAJIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUAMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIs BBIABICHHS MPOOJIEM M MX PELIeHHUS B >KU3HEHHBIX U
Y4eOHBIX CHUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIEBbIE M CMBICJIOBBIE YCTAHOBKH B CBOUX JAEHCTBHSIX
Y TIOCTYTIKaX 110 OTHOLIEHUIO K KUBOU MIPUPOJAE, CBOEMY 3J0POBBIO U 3JOPOBBIO OKPY KAIOIIHX;

CaMOCTOSITENTbHO OCYIIECTBIISTh MO3HABATENbHYIO JIESTENBHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopMyaHpoBaTh COOCTBEHHBIE 337]a4ll B 00Pa30BaATENbHOM NEATETBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH pEHIeHHs MpoOJeMbl € Y4E€TOM MMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 32 PEIICHHUE;

OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHMIO U IMPOSBICHUIO IIUPOKOW 3PYIHMIIMU B Pa3HbIX 00JacTAX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
Pe3yIbTATOB LIETSIM;



BJaJIeTh HAaBBIKAMU TI103HABATEIbHON pEQIIEKCHH KaK OCO3HAHMS COBEpIIAEMbIX JEHCTBUHA H
MBICIMTENBHBIX NPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHUM, UCIIOIB30BATh MPUEMBI pe(IEKCUH sl OLIEHKU
CUTYyalll{, BBIOOpPA BEPHOT'O PELLICHMS,;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATb MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITEIBHOCTH;

3) npuHsiTHE CeOsI M APYTHX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITCIBHOCTH;

IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYTroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATDI

[IpenmeTHbIe pe3ysbTaThl OCBOSHHS coaepxkaHus yueOHoro npeaMeta «buonorus» Ha yriayOnéHHOM
YpPOBHE OPHEHTHUPOBAHBI Ha obOecreueHue mnpoduiapHOro oOydeHus oOydarommxcsi Owuonoruu. OHHU
BKJIIOYAIOT: crienu(puyeckre s OUOIOTUN Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI JEMCTBUI 110 OCBOCHHUIO,
MHTEpHpETallMd U NMPeoOpa30BaHUIO 3HAHUM, BUABI JEATEIbHOCTH 10 NOJIYYEHHUIO HOBBIX 3HAHUM M MX
IPUMEHEHUIO B pA3JIMYHBIX YYE€OHBIX, a TAaKXXE B pealbHBIX XU3HEHHBIX cuUTyalusx. lIpeamerHsie
pe3yJIbTaThl PEACTABIEHBI 10 F0JIaM U3yUEHHUS.

IIpenmeTHble pe3ysibTaThl OCBOEHHs yueOHoro npeamera «buosnorusi» B 10 knacce 10JKHBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe U poJid OMOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHNYN €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, B TO3HAHWU 3aKOHOB IPUPOABI M PEIICHUH MTPOOIIeM
PaMOHAIBFHOTO IPUPOIOTIOIB30BaHMS, O BKJIA/I€ POCCHICKHX U 3apy0eKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJaJICHUE CUCTEMOM  OMOJOrMYeCKMX 3HaHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJIOrNYEeCKUEe TEPMUHBI U MOHATUS ()KU3HB, KJIETKA, OpraHu3M, MeTabO0JIUu3M, TOMEOCTa3, CaMOperyJisLus,
CaMOBOCIIPOU3BE/IEHNE, HACJIEJCTBEHHOCTh, M3MEHUYUBOCTb, POCT M pPAa3BUTHE), OMOJOTMYECKHE TEOpUU
(xnerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocOMHas Teopusi HacJIeICTBEHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o ieHTpax MHOroo0pasus U MpOUCXOKIACHUS KyJIbTYPHBIX PaCTeHUI),
3aKOHBI (eIUHOOOpa3Hsl MOTOMKOB IE€PBOIrO MOKOJICHUS, PACUICTJICHUs, YMCTOThl raMeT, HE3aBHCHUMOTO
HacnenoBanus ['. Menzaens, roMoornueckux psjoB B HaciencTBeHHoW u3MenunBoctd H. WM. BaBuiiosa),
MPUHLIMIIBI (KOMITJIEMEHTAPHOCTH );

BJaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUs, WCIOJIb3YEMBIX B OMOJIOTHYECKUX
HCCIIEIOBAaHMSIX JKUBBIX 00BEKTOB (OMMCaHUE, N3MEpEeHHe, HabII01eHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYHIECTBEHHbIE NpPHU3HAKU: BHPYCOB, KIETOK NPOKAPUOT U DYKapHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM 4HcClie OaKTepHil, TpHOOB, pacTeHUM, KUBOTHBIX U
YeJI0OBEKa, CTPOEHUS OpraHOB M CHCTEM OpraHoB pPACTE€HUM, MXHMBOTHBIX, 4YEJIOBEKA, IPOLECCOB
KHU3HEJEATSTbHOCTH, MPOTEKAIOIMX B OpPraHU3Max PACTCHHWH, >KMBOTHBIX M YeJIOBEKa, OMOJIOIMYECKHX
MpoIeccoB: oOMeHa BemecTB (MeTaboau3M), TPEBpAIICHHUS DJHEPruu, OpOKEeHHS, aBTOTPOPHOTO U
reTepoTpoHOro THUMOB NUTaHMs, (OTOCHHTE3a M XEMOCHMHTE3a, MMHTO3a, Melo3a, raMeToreHesa,
SMOpHOreHe3a, MOoCTIMOPHOHAILHOTO PA3BUTHS, PAa3MHOXKEHHS, MHIUBUIYaJbHOIO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aMMO/ICHCTBHSI TEHOB, IeTepOo3Kca, HCKYCCTBEHHOT0 0TO0pa;

YMEHHUE YCTaHABIUBATh B3aMMOCBS3U MEXIY OpraHOMJaMHU KJIETKH U UX (QYHKIHUSIMH, CTPOCHHUEM
KJIETOK pa3HbIX TKaHel U uX QyHKUUSIMHU, MEKIY OpraHaMU U CUCTEMaMU OPTaHOB Y pacTEeHU, d)KUBOTHBIX U
4eNoBeKa U UX (PyHKIMSIMU, MEXAY CHCTEMaMU OPraHOB M UX QYHKIHMSIMH, MEXKY 3TallaMi OOMeHa BEIIECTB,
JTanaMy KJIETOYHOTO LHMKJA M JKM3HEHHBIX LUKJIOB OPraHU3MOB, ATalaMH SMOPHOHAIBHOTO Pa3BUTHA,
TEHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/ibl OOUTaHMS;

YMEHHE BBIABIATH OTJIIMYUTENbHbIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCII€ PACTEHUH, KUBOTHBIX U
4eJI0BEKa;

YMEHHUE UCIONIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO0 TEPMHHOJIOTUIO M CHMBOJIUKY
IUIA JOKAa3aTeJNbCTBA POJACTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIII;



yMEHUE pemarb OWOJIOTUYECKHEe 3a]aud, BBUIBIATH NPHUUYMHHO-CIICACTBEHHBIC CBS3M MEXKIY
UCCIIelyeMbIMU OMOJIOTUYECKUMH MPOLIECCAMU U SIBJICHUSMHU, JI€1aTh BbIBOABI M IPOTHO3bI HA OCHOBaHWUU
MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH Ja0OpaTOpHble M NpakTU4Yeckue paboThl, COOMI0aTh MpaBWiia MpH padboTe ¢
Y4eOHBIM U J1a00paTOpHBIM 000pYI0BaAHUEM;

YMEHHUE BbIIBUraTh TUIIOTE3bI, IPOBEPATh X SKCIEPUMEHTAIBHBIMU CPEACTBaMU, GOPMYIUPYs LIEIb
HCCIIEI0BaHMs, aHAJTU3UPOBATh [10JIyUYEHHbIE PE3YyJIbTAaThl U J€IaTh BEIBObI;

YMEHHE y4acTBOBaTh B yUeOHO-MCCIEAOBATEILCKON pabdoTe MO OMOJOTHH, SKOJIOTHH U MEAHIIMHE,
IPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMyOIMYHO MPEICTABIATH ITOJTyUYECHHBIE PE3YIbTAaThl HA
YUYEHUYECKUX KOH(EPEHIUIX;

YMEHHE OLIEHUBaThb 3TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEeIOBaHUH B o00jgacTu OHONOTMU U
MEAULMHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OILUIOJOTBOPEHUE, HAMPABICHHOE W3MEHEHME TIE€HOMa U
CO3/IaHHE€ TPAHCT€HHBIX OPTraHU3MOB);

YMEHHE OCYILIECTBIIATh OCO3HAHHBIM BBIOOpP Oynyliel mpodeccCHOHAIbHON AEATENIbHOCTH B 001aCTH
OMO0JIOTMHU, METULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUHU, CEJIbCKOTI0 X03HUCTBA, MMUIIEBOM TPOMBILIUIEHHOCTH,
yIiyOJsTh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH ITpodeccun
U TIPOJIOJDKEHHE OMOJIOTHYECKOTO 00pa30BaHMs B OPTaHU3AIUAX CPEIHEro MPO(EeCcCHOHATBHOTO M BBICILIETO
oOpa3oBaHHs.

IIpenmeTtHble pe3ysibTaThl OCBOEHHs yueOHoro npeamera «buosnorus» B 11 knacce 10JIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAaHUH O MecTeé W pOJIM OHMOJIOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(GbOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, B MO3HAHUHM 3aKOHOB NPUPOABI U
pELICHUH 3KOJIOTMYECKUX IpOo0JIeM YelIoBEYeCTBa, a TaKKe B PEUICHUH BONPOCOB palMOHAIBLHOIO
IIPUPOJIOIIOIB30BaHUS, U B (DPOPMUPOBAHUM LIEHHOCTHOI'O OTHOILIEHHS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIA/IC POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE ONOJIOTHH;

YMEHHE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOPAsl BKJIIOYAET OINPENEICHUsS U TOHUMaHUE
CYIIHOCTH OCHOBOIOJIAraroIiux OHOJIOTMYeCKMX TEpPMHUHOB M MOHATHH (BHI, 3KocHucTeMa, Ouocdepa),
Ouosiornyeckue Teopun (dBosroLMoHHas Teopus Y. JlapBuHA, CHHTETHYECKasi TEOPUS 3BOJIOLUH), YUCHUS
(A. H. CeseprioBa — 0 nyTsix U HampaBieHusx sBoiounu, B.M. Bepnaackoro — o 6uocdepe), 3aKoHbI
(reneruueckoro paBHoBecus k. Xapau u B. Baitn6epra, 3apozgsimeBoro cxojctsa K. M. bapa), npasuia
(Muaumyma FO. JIubuxa, 5KOJOTMYECKOM MUpaMUAbl 3HEPruu), runotesbl (rumoresa «mupa PHK» V.
I'unbepra);

yMEHHE BJa/I€Th OCHOBHBIMH METOJAMHM HAy4YyHOTO MO3HAHMS, UCHOJIb3YEMBbIMH B OHMOJOTMYECKHX
UCCIIEIOBAHUAX JKHUBBIX OOBEKTOB U JKOCHCTEM (ONMHUCaHHE, U3MEpEHHE, HaOJI0JIEHUE, SKCIIEPUMEHT),
croco0aMH BBISIBIICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE;

YMEHHUE BBIIEATh CYLIECTBEHHBbIE NPU3HAKU: BHUJIOB, OMOIEOIEHO30B, HKOCHUCTEM U Ouocdepsl,
CTaOWJIM3UPYIOLIEro, JBMXKYLIETO W Pa3phIBAIOIIETO E€CTECTBEHHOIO OTOOpa, aJlIoNaTpUYecKoro M
CUMIATPUYECKOTO0 BHJI000PA30BaHMSI, BIUSHUS JBIKYIIUX CHJI 3BOJIOUMU Ha TeHO(OH[ MOMYJISALUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie 0OMTaHMs, YepeOBaHMs HAPaBICHUH BOJIOLUH, KPYTrOBOpOTa
BEIIECTB M ITOTOKA YHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aUMOCBA3M MEXAY MPOILECCaMU HBOJIOIUH, JBUXKYIIMMU CHIaMHU
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCHCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBISTH OTIMYUTEIbHBIC MPU3HAKH KXHUBBIX CHCTEM, MPHUCIIOCOOICHHOCTh BHIOB K Cpele
oOuTaHus, aOMOTHMYECKMX M OHWOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBA3E€H OpraHu3MOB B
cooO1iecTBax, aHTPOITOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCII0Nb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOIMUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY
JUIS 10Ka3aTelbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHUCTEMATHYECKUX TpYII, B3aHUMOCBSI3U OPraHHU3MOB U
cpeabl OOUTaHWsS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUsS MHOrooOpasusi BUIOB U
HKOCHUCTEM KaK YCIIOBHSI COCYIIECTBOBAHUS MPUPO/IbI U YETIOBEUECTBA;

yMEHHE pelaTb OHOJIOTMYEeCKHe 3a/adyd, BBIABISATH IPUUYUHHO-CIEJCTBEHHBIE CBSI3M MEXIY
UCCIIelyeMbIMU OMOJIOTHYECKUMH MPOLIECCAMU U SIBJICHUSMHU, JI€1aTh BBIBOABI M MPOTHO3bI HA OCHOBaHUU
MIOJTyYCHHBIX PE3yJIbTaTOB;



YMEHHUE BBIMOJIHATH Ja0OpaTOpHble M HpaKkTU4Yeckue paboThl, COOMI0aTh MpaBWiia MpH padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh X SKCIEPUMEHTAIBHBIMU CPEACTBaMU, GOPMYIUPYs LI
HCCIIEI0BAaHMSI, aHATU3UPOBATh MOJIyUYEHHBIC PE3yIbTAThI U JAETaTh BHIBOIbI;

YMEHHE y4acTBOBaTh B yUeOHO-MCCIIEAOBATEILCKON pabdoTe MO OMOJOTHH, SKOJIOTHH U MEAHIIMHE,
IIPOBOJIMMON Ha 0a3e NIKOJIbHBIX HAYYHBIX OOIIECTB, U ITyOIMYHO NPEICTABIIATH [T0JyUYEHHbIE PE3YJIbTaThl HA
YUYEHUYECKUX KOH(EPEHIUIX;

yYMEHHUE OIIEHUBATh TMIIOTE3bl U TEOPHH O NMPOUCXOXKICHUH JKU3HHU, YEJIOBEKA M YEJIOBEYECKUX Pac, O
MPUYMHAX, TOCIIEICTBUAX U CIIOCO0aX MPeI0TBpaIeHus I100aIbHBIX H3MEHEHHUH B Ouocdepe;

YMEHHE OCYILIECTBIIATh OCO3HAHHBIM BBIOOpP Oynyliel mpodeccCHOHAIbHON AEATENIbHOCTH B 001aCTH
OMOJIOTUH, HKOJIOTUM, HPUPOAOINOIb30BAHUSA, MEIULMHBI, OMOTEXHOJOIMH, IICUXOJIOIMH, BETEPUHAPHUH,
CEeNTbCKOTO XO3S1CTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJsITh MO3HABATEIbHBIA HHTEPEC, HAIPABICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MPO(ECCHU W MPOJOIKEHHE OHMOJIOTHYECKOro 0Opa3oBaHUS B
OpraHu3alMsIX CPEAHEro NPOoPEeCcCHOHATBHOIO U BhICIIEr0 00pa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/m Kontpoabnbsle  IlpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
1 5 " 1 bubnunorexa LIOK
HONOTHA Kak fiayka https://m.edsoo.ru/7f413368
9 K 5 bubnunoreka LIOK
VIBRIC CHOTEMEI H fx MsyHemie https://m.edsoo.ru/7f413368
bubnuoreka [{OK
3 bronorus ketkn 2 05 https://m.edsoo.ru/7f413368
bubnunoreka LIOK
4 XuMHYecKasi OpraHu3anus KIeTKHA 10 1 1 https://m.edsoo.ru/7f413368
bubnunoreka LIOK
> CTpoeHHe 1 GyHKIH KICTKH 8 L 2 https://m.edsoo.ru/7f413368
5 OOMeH BellecTB U MPEBpallCHUE SHEPTHUHU B 9 1 bu6nmorexa LIOK
KJICTKE https://m.edsoo.ru/7f413368
7 HacnencTennast ungopManus 1 peaau3aims 9 05 bubmuoreka [JOK
€€ B KIIeTKE ' https://m.edsoo.ru/7f413368
8 K . 6 1 bubmuoreka [JOK
VISHCHHBII WHICT FUICTHH https://m.edsoo.ru/7f413368
bu6nmorexa LIOK
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1 1.5 https://m.edsoo.ru/7f413368
bubmmoteka IIOK
1.
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 5 https://m.eds0o.ru/7f413368
11 I'enetuka — Hayka O HACIEJACTBEHHOCTH U ) 05 bubmuoreka [{OK
U3MEHYMBOCTH OPraHU3MOB ' https://m.edsoo0.ru/7f413368
bu6nunorexa LIOK
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 1 https://m.edsoo.ru/7f413368
b OK
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1 Homoreka I

https://m.edso0.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

but6mmoreka [IOK

14 Fenernica wenoseka 3 05 https://m.edso00.ru/7f413368
bub6nmoreka IIOK
15 CCenekus OprauH3MOoB 4 ! https://m.edsoo.ru/7f413368
16 BuoTtexHonorus 1 CHHTETUYECKass OMOIOTHS 4 bubmmorexa LIOK
https://m.edsoo.ru/7f413368
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 13



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KUIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
1 3apoxAeHUE U Pa3BUTHUE IBOTIOLMOHHBIX 4 bubnmoreka [JOK
NpeACTaBICHUN B OMOIOTUH https://m.edso0.ru/7f413368
. bu6mmoreka [IOK
2 MUKpO3BOIIONHUS U €€ Pe3yIbTaThl 14 1 2 https://m.edsoo.ru/7f413368
3 Maxpo3BorOIus U €€ pe3yabTaThl 6 bubmmoreia LIOK
P t pesy https://m.edsoo.ru/7f413368
4 IIpoucxoxaeHne u pa3BUTHE KU3HU HA 15 1 15 bubnnoreka [JOK
3emite ' https://m.edsoo0.ru/7f413368
5 [TpoucxoxaeHUe YeI0BeKa — aHTPOIIOTCHES 10 1 bubmmorexa LIOK
P A P https://m.edsoo.ru/7f413368
6 corameomos  ranoprememmonmor ovoven |3 05 bubmorexa LOK
P . #op . ' https://m.edso00.ru/7f413368
C OKpy’Karolei cpeaoun
bu6mmoreka [IOK
7 1.
OpratHMB! H CPe/ia OO TaHs o > https://m.edsoo.ru/7f413368
8 DKOJIOTHSI BUJIOB U MOMYJISAIIANA 9 0.5 bubmorexa LIOK
o710 o oyt ' https://m.edsoo.ru/7f413368
9 DKOJIOTHS COOOIIECTB. DKOJIOTUYECKUE 12 1 05 bubnuoteka [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f413368
bu6mmorexa [IOK
1 b — 1
0 Hochepa — riobalbHas SKoCHCTEMA 6 https://m.edsoo.ru/7f413368
bubmuorexa [JOK
11 4 6
€IIOBEK M OKPY’Karolas cpea https://m.edso0.ru/7f413368
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne ara udposbie
w/n Tema ypoxka Beero Kontpoabubie IIpakTuueckue f:syqe}mﬂ :)16[()12;0B3Teﬂbﬂble
padoThI padoThbI pecypenr
1 buonorus kak KOMIUIEKCHas HaAyKa U Kak 1
9acTh COBPEMEHHOT0 O0IIIeCTBa
2 JKuBble cucTEMBI M X CBOWCTBA
3 YpoBHEBas OpraHU3aIs KHUBBIX CHCTEM
4 HcTtopust OTKPBITHS U U3YYECHUSI KICTKH. 1
Krnerounas Teopust
MeTo 161 MOJIEKYTISIPHOM M KJIIETOYHOM
6uonorun. [Ipaktuueckas padora «13yueHue
5 METOJIOB KJIETOYHON OHOIOrHH 1 05
(xpomatorpadusi, nekrpodopes, '
muddepeHnnanbHoe HeHTpUudyrupoBaHue,
[T1IP)»
6 XUMHYECKUH COCTAB KIETKU 1
7 MuHepanbHbIC BENIECTBA KIICTKH, UX 1
Ouosoruueckas poib
Opranuveckue BeIecTBa KJIETKH — OEKU.
8 JlaGopatopHnas pabota «OOHapyxeHue 1 0.5
OCIIKOB C TIOMOIIIBIO KAY€CTBEHHBIX PEAKITHIN
9 CoiicTBa, KnaccupuKanys u GyHKIUN 1
0eJKoB
10 Opranuveckue BemecTBa KICTKH — 1
YTJIEBOJIBI
11 Oprannueckue BeIecTBa KJIETKH — JIMIH/IbI 1
12 Hyxnennoseie kucnotsl. JIHK n PHK. 1 05

Jlaboparopnas pabota «VccnenoBanue




HYKJICMHOBBIX KHUCJIOT, BBIICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPraHu3MOB»

Crpoenue u pynknuu ATO. Jlpyrue

13 nykieosuarpudocdars (HTD)

14 CexBenupoBanue JIHK. Meroabl reHOMHKH,
TPAHCKPUITOMHKH, TPOTCOMHUKHI

15 Mertoapl CTPYKTYpHO#H OHOJI0THN

16 Tunel knerok. [Ipokapuornyeckas KieTka
CtpoeHne 3yKapuOTHYECKON KIIETKH.

17 [TpakTuyeckas padora «M3ydyenue cBoicTB 0.5
KIJICTOYHON MEeMOpaHbD»

18 [ToBepXHOCTHBIN anmapar KICTKH
OnHOMEMOpaHHBIE OPraHOUIBI KIETKH.

19 [IpakTnueckas padbora «M3yueHue 1BUKeHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIETKAX)»

[TomyaBTOHOMHBIE OPTaHOM/IBI KIICTKH:

20 MUTOXOHAPHUH, TUTacTH IbL. JlabopaTtopHas 05
pabora «MccienoBanue mia3mMosn3a u '
JeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHou bl KIETKH

22 CrpoeHue u pyHKIMHU apa
CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlJaboparopHas pabora «3yueHue 0.5
CTPOCHUS KIIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISAIINS U AUCCUMMIISALIUS — JIBE
CTOpOHBI MeTaboiu3Ma. Turmbsl ooOMeHa

24 BemiecTB. JlabopaTopHas padora «M3yuenue
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
MpUMepe aMIJIa3bl WIIH KaTalla3bl)»

DepMEHTaTUBHBIN XapaKTep PeakLui
25 KJIETOYHOTO MeTabosm3ma. JlabopaTopHas 0.5

pabota «M3yuenue pepMeHTaTUBHOTO




pacInerieHusI IePOKCHIa BOJIOPOa B
PaCTHTEIBHBIX M )KHBOTHBIX KJICTKAX)

26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI

27 ABTOTpO(HBIH THIT 0OMEHA BELIECTB

28 doTrocuHTE3
Xemocunres. JJaboparopras pabota

29 «CpaBHeHHe nporieccoB (poTocuHTE3a U 0.5
XEMOCHHTE3a
AnHaspoOHbIe opranu3Mbl. Buibl OposkeHust.

30 Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKEHUS M TBIXaAHHS

31 AdpoOHBIE OPraHU3Mbl. JTaIbI
HEPreTUIECKOro 0OMeHa
DHeprust MEMOPaHHOTO TPATUECHTA TIPOTOHOB.

32 Cunte3 AT®: pabora nporonHoit ATO-
CHHTa3bl

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpuusbii cuare3 PHK

35 Tpaucsiiust u e€ 3Tarbl

36 KoaupoBanue amuHokucnot. Poss pubocom
B OMOCHHTe3€e OernKa

37 Opranu3anys TeHOMa y IPOKapuoT U
9YKapHoT

38 MornexymsipHbIe MEXaHU3MBbI YKCTIPECCHU
TCHOB Y DYKapHOT
Bupycel — BHeks1eTOUHbIE (POPMBI KU3HU U

39 obnuratHele napazutel. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNId BUpyca»

40 BupycHbie 3a0051eBaHus YeIIOBEKa,
KUBOTHBIX, PACTEHUN

41 HanorexHomornu B OMOJIOTMH U MEIUIINHE

42 JKu3HEeHHBIA UK KIETKU




43

Marpuunsiii cuaTe3 JJHK

Xpomocomsl. JTaboparopHas pabota

44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 0.5
MHKPOIIPETIapaTax»

45 Jlenenuie KIeTKU — MHUTO3
Tuner kerok. KaprnoknHes u IUTOKKUHES.

46 JlabGopaTopHas paborta «HabGmroneHne MmuTo3a 05
B KJIETKaX KOHYHMKA KOpeIIKa JIyKa (Ha '
TOTOBBIX MUKpPOIpEnapaTax)»

47 Perynsmus ’KM3HEHHOTO IIUKJIA KIIETOK

48 Opranusm Kak eMHOE 11EJI0€

49 Txanu pacrenwuii. JlJaboparopHas padboTa 05
«M3ydyeHune TkaHel pacTeHUIN» '
TxaHu KUBOTHBIX U YETOBEKA.

50 Jlaboparopuas pabota «/3ydeHne TkaHen 0.5
’KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabora «M3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3mMoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIntanue opraHu3MoB

55 ITuTaHye MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTeMa 4eaoBeka

56 JlpIxaHue OpraHu3MOB

57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcmopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMoB

61 3ammrTa y OpraHu3MOB




62

I/IMMYHHaSI CHCTEMaA YC€JIOBCKa

63 PaznpaxxuMoCTh U peryisuus y OpraHu3MoB

64 ['ymopaibHast peryisiust ¥ 9HI0KPUHHAS
crcTeMa KUBOTHBIX M YeJIOBEKa

65 DopMBI pa3MHOXKEHHSI OPTaHU3MOB

66 [TooBoE pa3MHOKEHHE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBEIX KJIeTOK. JIJabopaTopHas pabora 05
«M3ydenune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpPOIIpErapaTax»

69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akjaJKa OpraHoB U TKaHEH U3
3apO/IBIIICBHIX JINCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BpIsiBIIeHHE MPU3HAKOB CXOJICTBA 0.5
3apo/IbIIIel TO3BOHOYHBIX KUBOTHBIX)
PasMHOkeHHME U pa3BUTHE PACTEHUI.

72 Jlaboparopras paboTta «CTpoeHHE OpraHOB 0.5
Pa3MHOXKEHHUS BBICIINX PACTCHUI

73 HcTopus cTaHOBJIEHUS U Pa3BUTHS T€HETUKU
KaK HayKu
OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.

74 JlaGopatopHnas pabota «{po3oduna kak 0.5
00BEKT FeHETUYECKUX UCCIICAOBAHUID)
3aKOHOMEPHOCTH HaCIIeI0BaHHSI TPH3HAKOB.
MoHorubpuaHoe CKpenuBaHme.

75 [IpakTuyeckas pabdora "U3ydenue 0.5

PE3yJIbTaTOB MOHOTUOPHIHOTO CKPEIIMBAHHS
y apo3o¢uisr"




I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOl"O

76 1
CKpEIIUBAHUS
77 AHnanuzupyroiee ckpenppanue. Hemonunoe 1
JOMUHUPOBaHUE
Jurnbpunnoe ckpeuuBanue. [Ipaktiuaeckas
78 pabora «/3ydeHne pe3yabTaToB 1 0.5
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HITBD»
79 [uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBAHUS
80 CuermuieHHOE HaclIeI0BaHUE NTPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHOTHT KaK IEIOCTHAS CHCTEMA 1
84 I'eneTnyeckuii KOHTPOIb PA3BUTHS 1
pacTeHMiA, )KUBOTHBIX U YeJIOBEKa
85 N3MeHuYnBOCTh NpU3HAKOB. Bubl 1
W3MEHUYUBOCTH
86 MonudukarnronHas N3MEHIHBOCTh 1
BapuanmonHslii psa v BapualiioHHas
kpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEpPHOCTEN 1 05
MOAU(PHUKAITIOHHON U3MEHUNBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOIN
88 I'enoTunmyeckast U3MEHUYUBOCTb. 1
KoMOuHaTuBHAsI U3MEHYNBOCTH
MyTannoHHas U3MEHUYUBOCTh. [IpakTryeckas
89 pabota «MyTanuu y 1po3o¢uisl (Ha 1 0.5
TOTOBBIX MHKPOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIlecca. 1

OINUreHeTHKA U DIIUTEHOMHUKA




I'enetuka yenoseka. [IpakTuyeckas padora

91 . 1 0.5
«CocTaBIieHHE U aHAJIM3 POIOCIIOBHO»

92 MeTtoabl MEQUIIMHCKON T€HETUKHU 1
3HaueHue MEIUIIMHCKON TeHETUKHU B

93 MIPEIOTBPALICHUH U JICYCHUN TeHETUICCKUX 1
3a00JIeBaHNUI YeI0BeKa
OCHOBHBIE TIOHSITHS CEICKIIHH.

94 JIaGoparopHas pabota «3yueHune copToB 1 05
KyJIbTYPHBIX PACTCHHI U TIOPOJI JOMAITHUX
KUBOTHBIX)»
MeToibl celneKIIMOHHON paboThI.

95 Jlaboparopnas pabota «/3ydeHne MeTo10B 1 0.5
CEJICKIIUU PACTCHUI»
JIOCTHIKEHHMSI CEJICKIIUU PACTCHUH U

96 KUBOTHBIX. [IpakTHueckas pabora 1
«[IpuBHBKa pacTCHUI»

97 CoxpaHeHue, U3YUCHHE U UCTIOJIb30BaHUE 1
TCHETHYECKUX PECYPCOB
buotexHonorus Kak Hayka u OTpaciib

98 npou3BoJicTBa. [IpakTrueckas pabora 1 0.5
«M3yuenne 00bEKTOB OMOTEXHOJIOTUN

99 OcHOBHbIE HAMPaBJICHHS] CHHTETUYECKOU 1
Oouonoruu

100 XpoMOCOMHas 1 TeHHAsI MH)KEHEPHUs

101 MenuimacKkre OMOTEXHOIOT I

102 Peseprubiit ypok. [loBTopenue, 0606mienue, 1
CUCTEeMaTH3aIvsl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KUIIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Koutporbibie  Ipaxireckie flISyquHH :)IGI?LI;OBaTeﬂLHLIe
padoThI padoThbI pecypenr
1 OpomtonuonHas Teopus Y. JlapBuna 1
5 JIBIOKyIIIME CHIIbI 3BOJIIOLIMY BUI0B 110 Y. 1
HapBuny
3 Bops0a 3a cymiecTtBoBaHNEe, ECTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBaHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUH
5 Oransl 3BOITIOLMOHHOTIO MpoLecca: 1
MHUKPOABOJIIOLHS U MaKPO3BOIFOLHS
6 [Homynsuus — sneMeHTapHas €IMHULA 1
HBOJIIOLIUU
3aKOH F€HETHUUYECKOTO paBHOBeCHUs JIxk.
7 Xapau, B. Baitn6epra. Jlabopartopnas 1 05
pabora «BbisiBIeHnE U3MEHYUBOCTH Y '
0co0el 0IHOr'O BHIA)
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1
9 OddexT ocHoBaTensd. IhPexT OyTHIIIOUHOTO 1
TOpJIBIIIKA
10 Murpauuu. M3010uu nomyisiuin: 1
reorpaduyeckasi, OnoIOoruIecKas
11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN 1
(baxTOp BOIIOLUN
12 [TomoBoit oTOOp 1
13 [Ipucrnocob1eHHOCTh OPraHU3MOB Kak 1 0.5

PE3yJabTaT MUKPOSBOJIFOIIUH. Ha60paT0pHaﬂ




paborta «M3yuenue apoMopd030B 1
WIM0AANTAllMN Y pACTEHUN U JKUBOTHBIX)

[TpuMepbI IPUCTIOCOOICHHUH Y OPTaHU3MOB:
Mopdostoruueckue, GU3n0IOruIecKre,
OMOXMMHUYECKHUE, TOBEICHYCCKHUE.

14 JlaGopaTtopHas padora «IIpucnocobnenus 05
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1[EJIECO00PA3HOCTH
Bun, ero kxpurepuu u CTpyKTypa.

15 JlaGopaTtopHnas pabotra «CpaBHEHHE BUIOB 0.5
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

16 CrpykTypa BUa

17 Bumoobpa3oBaHnue kak pe3yybraT
MHUKPOIBOJIOIIH

18 CBs13b MUKPO3BOJIIOIUY U STTUACMHOIOTHI

19 Makpossomtonus. [TaneonTonornueckue
METO/IbI U3YUYCHHUS IBOJTIOIHN

20 buoreorpaguuecknue MeToabl U3yYeHUs
9BOJIIOLIUH
OMOpPHOIOTrHYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS
9BOJIIOLIUH
MoneKkyJIsipHO-T€HETHYECKHUE,

22 OMOXHUMHUYECKHE U MATEMATHUECCKAE METOIbI
U3yYEHUs SBOJIIOLIUU

23 OO01mre 3aKOHOMEPHOCTH JBOJTFOITHH

24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMIIOB HBOJIOLIH

o5 HayuHple rumoTe35I MPOUCXOKACHUS )KU3HA
Ha 3emiie

26 JloHay4HbIe Npe/ICTaBICHUS O 3aPOXKICHUN

KHNU3HU




OCHOBHBIE 3Tallbl HEOPTAHUYECKOM

27
IBOJTIOIINH
28 ['unoTe3sl 3apoXKACHUS )KU3HU
Wcropus 3emiu 1 METOABI €€ U3YUYEHMUS.
29 Jlaboparopnas pabota «3y4uenue u 05
OTHCAaHHE UCKOTAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOBY
30 HauanbpHble 3Tansl opraHnyeckoil 3BOIIOIUU
31 DBOJIIOIHS DYKApPHOT
OCHOBHBIE TaITbI YBOJIOIUH PACTUTEILHOTO
39 mupa. [Ipaktrueckas padora «M3yuenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HbBIX '
OTJICIIOBY
33 OcCHOBHBIE 3Tallbl BOJIOIUH )KUBOTHOTO
MHpa
OBoronus KUBOTHBIX. [IpakTuueckas
34 pabota «M3yueHrne ocoOOEHHOCTEH CTPOCHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoiamMm
36 MaccoBbie BBIMUPaHUSI — YKOJIOTHYECKHE
KPHU3HUCHI TPOIILIOTO
37 CoBpeMeHHBII 9KOJIOTHYECKUI KPU3HC, €T0
0COOEHHOCTH
38 CoBpeMeHHast CUCTeMa OPraHNYECKOTo
TPOIILIIOTO
39 OCHOBHBIE CHCTEMaTHYECKHE I'PYTIITbI
OpPTraHU3MOB
40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE
41 PazButHe npeacraBiaeHu 0 NPOUCXOKIACHUN

YCIO0BCKa




MecTo 4yenoBeka B CHCTEME OPTaHUIECKOTO
mupa. Jlaboparopnas padota «M3ydenne

42 O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa, 05
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)

43 JIBIOKyIIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHOIIICHHE OMOJOTUIECKUX U
COLMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a

46 [Taneoreneruka u najseoreHOMHUKa

47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padora

48 «/3yueHue KOIOTNYeCKUX afanTaiun 0.5
YeJI0BEKa»

49 MeXTUCIUTITHHAPHBIC METO/TBI
AHTPOTIOJIOTUHU

50 3apoxIeHue U Pa3BUTHE SKOJIOTHU
Mertons! skonorun. Jlaboparopuas padbota

51 «3yyeHune MeTo10B SKOJIOTUYECKUX 0.5
HCCIIEIOBAHUI»

59 3HaueHUE IKOJOTUICCKIX 3HAHUH JIIs
YeloBeKa

53 Okonoruyeckue GakTopsl
Abuotnueckue paxkropsl. CBeT Kak

54 sKosoruueckuii pakrop. JlaboparopHas 05
pabota «BrisiBneHHe npucnocodIeHnit '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Aobuotnyeckue axropsl. Temmneparypa kak

55 sKkosiornueckuit pakrop. JlabopatopHas 05
pabota «BrisiBneHne npucnocodaeHnit '
OpPTaHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

56 Abuotnueckue ¢akTopbl. BraxHocTh Kak 05

sKosoruueckuit pakrop. JlaboparopHas




pabota « AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaAHHSDY

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Buonornyeckue putmsbl 1

59 JKuznennbie ¢opMbl OpraHU3MOB 1

60 BuoTtnueckue akropsrl 1
3HaueHre OMOTHUECKUX B3aNMOIENCTBUI

61 JUTSL CYIIIECTBOBAHMS OPTraHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKHE XaPAKTEPUCTUKH O JISLIUN 1
OCHOBHBIE TIOKA3aTEeJIH MOIYJISLUU:

63 YHUCIIEHHOCTb, TJIOTHOCTD, BO3PAcTHAS U 1
MIOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTEeIH MOy JISAIUH:

64 POKJ1aeMOCTh, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTH, MUTPALIAN

65 DKoJIornyeckasi CTpyKTypa MOIyJISIIuU

66 JlnHaMuKka IOMyJISIAH U €€ peryJisiius

67 KpuBbie pocta 4MCcIeHHOCTH MOMYJISIIHH. 1
KpuBbie BBKHBaHUS
Oxonoruyeckas HuIa Buaa. JlaboparopHas

68 pabota «I[IpucrocobaeHus CeMsIH pacTCHHIA 1 0.5
K pacceneHuIo»

69 Bun xak cucrema nomysnui 1

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN 1
YKHUBOTHBIX

71 Co00111eCcTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cUCTeMa

73 KpyroBopot BemecTB u MOTOK SHEPTUHU B 1
9KOCUCTEME

74 OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI 1




75

KOIOTHIECKHUE nrupaMHuIbl

76 W3meneHust cooOIIECTB — CYKLIECCHH

77 [Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

78 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMbI
TYHJp, JIECOB, CTEIEH, IyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTuueckas padora 05
«M3ydeHune u onucaHue ypooIKOCUCTEMbD) '
3akoHOMEpHOCTH (POPMHUPOBAHUST OCHOBHBIX

81 B3aMMOJICCTBUI OpraHU3MOB B
9KOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 pa3HBIX TUIIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmerianerapHas 060109k
3emiun

84 VYuenne B. U. BepHanackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl

86 KpyroBopotsl BemiecTB 1
OMOre0XMMHYECKUE IUKIIBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE GMOMBI
CyUIH

88 YcroitunBocTh OHocheps

89 DKOJIOrHUYecKre KPU3UCHI M UX TPUUUHBI

90 Bosnetictue uenoBeka Ha 6uochepy

o1 AHTpONOreHHOEe BO3/IEHCTBHE HA
PaCTUTENbHBIA U )KUBOTHBIM MUP

92 Oxpana mpupoIbI

93 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO

Pa3BUTHS YEJIOBEUYECTBA U IPUPOIBI




PanmronansHOE IPUPOIOTIOIH30BAHNE U

94 COXpaHeHHEe OMOJIOTMYECKOTO pa3HOOOpa3us 1
3emiu

95 O6o006menue mo Teme « MUKPOIBOIIONHUS U €€ 1
PE3yJIbTAThDY

9 O606menne o Teme «MakpoIBOIIONUS U €& 1
pe3yNbTaTh)

97 O6o06menue mo Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIe»

08 O606menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOI'CHE3)

99 O06o6mIeHne 1o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY
O600611eHne 1o TeMe «OpraHu3Mel U cpea

100 1
o0UTaAHUS

101 O6o6meHI/Ee 10 TeMe «DKOJIOTUs BUJIOB U 1
TIOITY JISTIHIF

102 O6006menue mo teme «buocdepa — 1
rio0abHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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