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MOACHUTEJIbBHAS 3ATIIMCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (manee - Ouosnorus) Ha
YpOBHE cpeaHero oobiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe dDenepanbHOrO
3akoHa OT 29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, KoHuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHU (penepanbHOi paboyell mporpaMMbl BOCITUTAHUS.

VYyeOubiii npeamet «buonorusi» yrinyon€HHoro ypoBHa u3ydenus (10-11
KJIaCcChl) SIBJISIETCS OJIHMM W3 KOMIIOHEHTOB MpeaMeTHOM obyiactu «EcTecTBeHHO-
HayuyHble TnpeameTel». CornacHo mnonoxeHusm OI'OC COO npodunbHbie
yuyeOHbIe MPEeIMEThI, U3ydyaeMble Ha yriayOJEHHOM YPOBHE, SIBJISIOTCA CIIOCOOOM
muddepeHnman  00y4eHUs] Ha YpPOBHE CpEAHEro oOiiero oOpa3oBaHUsi U
MPU3BaHbl 00ECMEUNUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CpPEIHUM
o01uM, cpeTHUM MPOdEeCCHOHANIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE peIlIeHHEe O00pa3oBaTEIbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpoQopueHTauued O00yJaroumxcss U CTUMYJHUPOBAHUEM
MHTEpECa K KOHKPETHOM O0JaCTH HAy4yHOI'O 3HAHHWA, CBA3AHHOIO C OMOJIOTHEH,
MEIULIMHOMN, YKOJIOTUEN, TICUXO0JIOTUEHN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMYy mnpenMery "buonorus" naér mpeacTtaBieHUe o
Helau M 3ajadax Hu3ydeHus yuyeOHoro npeamera «buosnorus» Ha yriy0i€HHOM
YpOBHE, onpeenseT o0si3aTeNibHOe (MHBApUAHTHOE) IPEAMETHOE COEp KaHUE, €ro
CTPYKTYPUpOBaHHE IO pa3felaM MW TeMaM, pACHpEeAeeHHe M0 KJaccaM,
PEKOMEHYeT MOCIEA0BATENbHOCTh W3YYEHHA YYEOHOro marepuana ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKU Y4YEOHOTO Mpolecca,
BO3pacTHBIX OCOOEHHOCTeW oOyuwatromuxcsi. B mnporpamme mno Ouojoruu
peanu3oBaH MPUHLMII TPEEMCTBEHHOCTH C HU3y4Y€HHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  of0miero oOpa3oBaHus, Omarojaps 4YeMy [pPOCMaTpUBAETCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, MPEJCTaBICHUN O 300pOBOM 00pas3e >XKU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUSI K OKpyXKarolel mnpupoaHoi cpene. B
nporpaMme Mo OHMOJIOTMM TaKXKe MOKa3aHbl BO3MOXHOCTH Y4YE€OHOro mpenMeTra
«buonorus» B peamuzauuu TpeboBanuit PIOC COO k mIAHHPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJIOB y4E€OHO-IO3HABATENbHOU  JEATEILHOCTH
oOydJaromuxcs MO OCBOCHHIO COJepKaHUs OHOJOTMYECKOTO 00pa3oBaHUsl Ha
YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsI.

VYueOnsniil npeamer «buonorus» Ha ypoBHE CpeaHEro oOmiero oopa3zoBaHUs
3aBepliaeT Ouosornyeckoe oOpa3oBaHME B IIIKOJIE M OPHUEHTUPOBAH Ha



pacmvpeHre W yriayOJleHHe 3HaHWWA O0ydaroluxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJEKYISIPHOM M KJIETOYHOW OMOJIOTMH, dMOPUOJIOTUM W OHOJOTUM Pa3BUTHS,
IE€HETHKH, CEJIEKIUU, OMOTEXHOJIOTUH, IBOJFOLIUOHHOIO YUEHHS U SKOJIOTHH.

N3yuyenune yuebHoro mpeamera «buosorus» Ha YINIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha IOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY MOJIYyYEHUIO
Ouosiornueckoro  oOpa3oBaHusi B  By3aX M OpraHu3alusx  CpeIaHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpPKaHUsI COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TpPH HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOILIUX CHCTEMATHUYECKHX PA3EIOB OMOJOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMA TNOJNY4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHM3Me€ 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOTHUTENBHO BKIIFOUEHBl OMOJIOTUYECKHE CBEACHUS IPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KAK OPUEHTUPHI JJISl MOCIEIYIOLIETO
BbIOOpa mpodeccun. Bo3mokHa Takxke WHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUAMH, TMOJYYCHHBIMU OOYYAIOUIUMHUCS TPU H3YYECHHUU
(bu3KUKM, XUMUH, Teorpaduu 1 MaTEMATUKH.

Crpyktypa mnporpammbl 1o yudeOHOMYy mpeametry "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MMOAXOAbl K M3YyYEHHUIO OHOJIOTHHU.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALNU, IBOJIIOIIMM OPraHUYECKOTO MHpa Ha 3eMile,
COXpaHEHHUs] OHMOJIOTMYECKOro pa3HooOpas3usi IuiaHeTsl. Tak, B 10 kiacce
U3YYaroTCsSd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJOruu, 3MOPHOJIOTMU U
OMOJOrMU PA3BUTHUSA, T€HETUKU U CEJIEKIMH, OMOTEXHOJOTUHU U CUHTETHYECKOM
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAHMS OOYy4aroIUXCs MO OOTaHUKE, 300JI0THUH,
aHatoMuH, (usnonoruu uenoBeka. B 11 kmacce wu3yyaroTcs 3BOIIOLHUOHHOE
y4€HUE, OCHOBBI IKOJIOTUU U yUYeHHE 0 Ouocdepe.

VYueOnwiii mnpenMer  «buosorus»  mpu3BaH  00ECIEUUTh  OCBOCHHE
oOy4YaromMuMHCsT OMOJOTUYECKUX TEOPUH U 3aKOHOB, MEH, NPUHIUIIOB U MPaBUJI,
JIe)KalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, MOIYJISIUH,
OMOLIEH03a, 3KOCUCTEMbI, O BBIAAIOUINXCS HAYUYHBIX JTOCTUXKEHUSX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTMH, IPUKIAAHBIX aCMEKTaX OMOJOrMYeCKUX 3HaHUM. [[s
pa3BUTHS WU TOAJEPKAHMS HHTEepeca OOydamIuuxXcs K OHOJOTrHM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTIO MaTepuaja B COJAEPKAHUHM MPOrpPaMMbl
1o OMOJIOTMH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHMSI U Pa3BUTHS
TOM WM MHOW o0macTh OWOJNOTMM, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pELIEHUE BaKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lens u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOJI€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIUMHCS  3HAaHUSIMH O  CTPYKTYPHO-()YHKIIMOHAJIBLHON
OpraHu3alldy SKUBBIX CHCTEM pAa3HONO paHra M MNpUOOpPETEHHE YMEHUI
WCIIOJIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpPECa K ONpeaeaéHHON 001acTu
Mpo(ecCUOHANBHON 1€SITEIbHOCTH, CBSI3aHHOM C OWOJNOrued, Wih K BbIOOPY
y4eOHOr0 3aBeJCHUs JIJIsl MPOAOJIKEHUS OMOIOTHUYECKOTO 00pa30BaHus.

Joctrwxenue 1enu wu3ydeHus ydeOHoro nmpeamera «buonorus» Ha
yrayOJa€HHOM ypOBHE 00€CIIeUMBAETCS PEUICHUEM CIIEIYIOUIUX 3a1a4:

OCBOEHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUAX, KOHLEMIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O
CTPOCHHHM, MHOTO00pa3uh U OCOOCHHOCTSX OHOJOTHYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MONyJsilus, BUA, OMOreoleHo3, Onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOy4YaloIMXCsi C METOAaMH TO3HaHUS >KUBOM TNPUPOJIBIL:
UCCJIEI0BATEIbCKUMU  METOJAaMU  OMOJIOTMYECKHX HayK (MOJEKYISIpHOH U
KJIIETOYHON OuoJIOruu, SMOPUOJIOTUM U OHOJOTMM Pa3BUTHUS, TEHETUKU U
CeJIeKIUU, OWOTEXHOJOITMM M CHUHTETUYECKOM OMOJIOrMHM, NaJeOHTOJIOIUH,
HKOJIOTMM);  METOJAaMH  CaMOCTOSITEIBHOIO  NPOBEAEHUS  OHOJOTMYECKUX
uccleoBaHuii B JjlabopaTtopurt M B mpupoje (HaOIoJeHHE, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIcHHE OOYyYarOIIMMHUCS YMEHHUSIMHU: CaMOCTOSTENbHO  HaXOAUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HMH(QOpPMALMIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTME U CUMBOJIMKOH; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M COLUHUAIbHO-)KOHOMHUYECKUMU M  HKOJOTMYECKUMU
npo0jemMaMu 4YeJIOBEYECTBA; OLIEHUBATh IMOCJIEACTBUS CBOEH JEATEIBHOCTH 10
OTHOIIIEHUIO K OKpYXalMIeld NpUpOAHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBI0  OKPY’KAIOLIMX JIIOAEH; OOOCHOBBIBaTH M  COOMIOAATH  MEPBI
npouIakTUKU MHPEKIIMOHHBIX 3a00J€BaHUN, PAaBUIIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIEC HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y OOYYAIOMIMXCA UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOJIeMaMH, METOAO0JOruen
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEI0BAHUM, pEelIeHHs] OMOJIOTMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE y OOYYAIONINXCS MEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOE B
IIEJIOM M K OTJEIBHBIM €€ 00bEKTaM U SIBJICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEJACHUS B MPHUPOJC;
WHTETPAIN €CTECTBCHHO-HAYYHbBIX 3HAHUM;

NpUOOpPETeHHE  OOYJYAIOIUMHCS ~ KOMIETEHTHOCTH B PalMOHAIHLHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPaHbBI
BHJIOB, DKOCHCTEM, OMOC(hEphI), COXpaHEHUH COOCTBEHHOTO 3J0POBBS U 3/I0POBbS
OKpYyXXaromux Jrojeil  (coOmroneHuss Mep NpopuiIakTUKu — 3a00JieBaHUMH,
oOecrieueHne OE30MACHOCTH >KU3HEACSITCIIBHOCTH B UPE3BBIUYAWHBIX CHUTYAIUSX
MPUPOJTHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOrMYEeCKUX 3HAHUW U YMEHUH B TOBCEIHEBHOM JKU3HMU;

CO3JJaHh€  YCIOBUM  JJIsI  OCO3HAHHOTO  BbIOOpa  OOyYaroMMUCS
VHIUBUAYaJIbHON oOpa3zoBaTeabHON TPACKTOpHH, CrocoOCTBYIOLIEH
nocjieaymnemMy npohecCHoHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUH C
WHIUBUIYAJIbHBIMU HHTEPECAMU U TIOTPEOHOCTSMH PETHOHA.

OO011ee 4ncao 4acoB, OTBEICHHBIX HA U3YYEHHE OMOJIOTHMU Ha yriayOJeHHOM
YpOBHE cpenHero oOiiero odpazoBanusi, coctapisier 204 yaca: B 10 xinacce — 102
yaca (3 gaca B Heqento), B 11 kmacce — 102 vaca (3 waca B HEAEI0).

OT60p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEeHHS OUOIOTHUH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEUUPUKH €ro COACpKaHUS M HAIMPABICHHOCTH Ha
MPOJOKEHUE OMOJIOTMYECKOr0 O0pa3oBaHUsT B  OpraHU3alUsX CpEeIHEro
po(heCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.

OO0s13aTeNbHBIM yCIOBUEM NPU 00YUEHUH OMOJIOTUU HA YIIIYOJIEHHOM YPOBHE
SABJISIETCS TPOBEICHUE JTA0OpaTOPHBIX M MpakThueckux pador. Takxke ywactue
OOy4JaromuXCcs B BBIMOJTHECHUHM MPOEKTHBIX M YUCOHO-UCCIIENOBATEILCKUX PaboT,
TEeMaTHUKa KOTOPBIX OINpENeNseTcsl y4uTelleM Ha OCHOBE  HMMEIOLIUXCS
MaTepHATbHO-TEXHHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUIA.



COIEPXAHUE OBYUEHUA
10 KVIACC

Copnepxanue mpoOrpamMMebl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJiorust Kak HayKa

CoBpemeHnHasi OMOJOTUsI — KOMILJIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouoniornu.  buonornueckue  Hayku W HU3ydyaeMmble HUMHU  MPOOJIEMBI.
OyHAaMEHTaJlbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAYYHBIE HCCIECAOBAaHUS B
OouoJioruu.

3HayeHue Ouonoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cpsizanHbie ¢ Ouonorueil. 3HaueHue OHUOJIOTUM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKa: MEIULHHE, CEIbCKOM XO34ICTBE,
MPOMBIIUIEHHOCTH, OXPAaHE NPUPOIBI.

JdeMoHCcTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
VY. TI'apsen, I'. Mennens, B. 1. Bepnanckuu, W. I1. ITanos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmunpl 1 cxembl: «CBsi3b OMOJNIOTMM C JIPYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMbI U HX U3YYEHHUE

JKuBpie cucTeMBbl Kak TpeaAMeT u3ydeHus Ouonoruud. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JIUCKPETHOCTh U ILEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, K3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSPHBINA, KICTOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIMN, MOIYJIIHMOHHO-BUA0BOM, AKOCHUCTEMHBIMN
(buoreonieHoTHueckuii), OmochepHwii. IIporecchl, MPOUCXOAAIINE B KHUBBIX
cucreMax. OcHOBHbIE mMpu3HAKU KUBOro. JKu3Hb Kak (opMa CyIIeCTBOBAHUS
Martepuu. Hayku, u3ydaromire XKuBble CUCTEMBI HA PA3HbIX YPOBHIX OpPraHU3AIUU.

N3yuyenue xuBbIx cucreM. Metonpl Omonmornueckord Hayku. HaGmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHaTre 0 3aBUCUMON U
He3aBUCUMOW nepeMeHHoW. [lmanupoBanue skcnepumenrta. I[loctanoBka u
npoBepka rumnote3. Hynesas runores3a. [lonarue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux pAaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynabTaToB. [IprumHBI UCKaxeHHs Pe3yabTaTOB JKcrepumeHTta. l[loHsThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuibslt uw cxembl: «OCHOBHBIE TMPU3HAKU >KU3HW», «buonoruyeckue
cucrembl», «CBOWCTBa XKHUBOM MATEPUM», «YPOBHH OpPraHU3alUUd >KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOTO opraHuszmay, «buoreoreHo3», «buocdepa», «MeToas
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  nabopaTopHoe  OOOpydOBaHHME  JUIsi  MPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3TUYHBIX METOJOB IMpHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAs e€IWHHUIA KuBoro. Kcropus
OTKpbITUS KieTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHOM KJIETOUHOU
TEOpHH.

Metoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMmarorpadus, 37eKTpodope3, METOJ MEUYEHbIX aToMOB, auddepeHranIbHoe
HEeHTpU(YrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @urcuposaHHbvlx
K1emokK. DIEKTpoHHas MUKpockonus. Kougoxanvnas muxpockonus. Bumanvrnoe
(npudsicusneHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuipl U cxembl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIA MUKPOCKOI,
«ctopust pa3BUTUS METOAOB MUKPOCKOTIAM.

O06opynoBaHUEe: CBETOBOW MHUKPOCKOII, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KIETOK.

IlpakTuueckass padora «lM3ydeHue METOAOB KJIETOYHOM OUOIOTUH
(xpomatorpadusi, anexrpodope3, auddepeHmanbHOe HEHTPUPYTUpPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3alus KJICTKU

XUMHUYECKAN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPAMUKPODIEMEHTHI.
Bona u €€ ponp kak pacTBOpUTENSA, peareHTa, y4aCTUE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOperysanuu. MuHepalibHble BEIIECTBA KJIETKH, UX OUOJOrhuYecKas
poib. Posib KATHOHOB U AaHUOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKU. buonornueckne mnoauMepsl. benkwn.
AMMHOKHUCIOTHBIN cocTaB 0eikoB. CTpyKTypbl OelKoBOM MosieKybl. [lepBuunas
CTpYKTypa Oeika, NeNnTUjHas CBs3b. BTopuuHasi, TpeTU4YHAas, YeTBEPTUUHAS
cTpykTypsl. JleHatypauus. CsoiictBa OenkoB. Kiaccupukauuss  Oenakos.
buonoruueckue Qynkuuu 6enkoB. Ilpuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXapUIbl, OJUTOCAXAPUIBI U MTOTUCAXAPUIBI.
OO6muit  1aH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YTIJIEBOJOB.
buonorndeckue QPyHKIUH YTII€BOAOB.

Jlunuaet. 'uapodunsHo-ruapodoOHbIe cBOMCTBA. Knaccudukaus IUnumaos.
Tpurnuuepunpl, dochonunuabl, BOCKH, CTepouabl. buonornyeckue GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOPaH — TEKY4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossle kucinotel. JJHK m PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxkneotunsl. Ilpunnun kommuementapuoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonornueckue pynkuuu JHK.
Buaesl PHK. ®yukuun PHK B kitetke.

Crpoenne monekynbl AT®. Makposprudeckue cBsizu B Mosekyiae ATO.
buonornueckue pynxuun ATD. BocctaHoBIEHHBIE IEPEHOCUUKH, UX (QYHKIIUU B
kietke. [pyeue mnykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykrypHas Ouonorus: OMoXxuMuueckue U Ouo(u3nYecKre HUCCeA0BaHuUs
cocTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OuoMojekyl. Mooenuposarue
CcmpyKmypuvl U yHKYuil OUOMOAEKYN U UX KOMNIekcos. Komnvromepnoli ouzaiin u
opeanuyecKuil Cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[Toptpetsr: JI. [Tonmunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Coanrep, C. Ilpy3unep.

Juarpammel:  «PacripeneneHue XHMHUYECKUX JJEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOE».

Tabmunpl 1 cxembl: «llepuogmyeckas Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJEKyJIbl BOJbI», «BemiectBa B cocTaBe opraHuzmoBy, «CTpoeHue
MOJEeKyIbl Oenka», «CTPYKTyphl O€NKOBOM MOJEKYIbl», «CTpoeHUE MOJEKYJ
yrieBosioBy, «CTpoeHue MoJiekysn JunuaoBy, «HyKIeMHOBbIE KHCIOTBHI»,
«Ctpoenue monekynsl ATO».

ObopynoBaHue: XuMu4eckas 1ocyia 1 000pyJJ0BaHUE.

JladopaTopHas padora «O0HapykeHHe OEJIKOB C MOMOIIbIO Ka4eCTBEHHbBIX
peaKum».

JlabopaTtopuass  paGora  «lccnemoBaHwe — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue U QyHKIUHM KJIETKH

Tunel KJIETOK: JyKapuoTHueckas U TmpokapuoTudeckas. CTpyKTypHO-
(yHKIIMOHAJIBHBIE 00pa30BaHUS KIIETKHU.



Ctpoenne npokapuoTudeckoi kineTku. KiietouHnas creHka OakTepuiit U apXew.
OcobeHHOCTH CTpoeHUs TeTepoTpodHOM U aBTOTPOGHOM MNPOKAPHUOTHUECKUX
KJIETOK. MecTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crpoenne u (G yHKIIMOHUPOBaHUE AYKapUOTHUYECKOU KJIETKU.
[Ina3zmatuyeckass MemOpana (miazmanemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpanbl. TpaHCHOpPT BEIECTB uUepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIMI
akTuBHbIM TpaHcnopt). llomynponunaemocts wmemOpansl. Paborta Hatpuii-
KaJIMEBOTO Hacoca. DHIOIMTO3: MUHOLUUTO3, (harorurto3. Dk3ouuto3. Kierounas
ctenka. CTpykTypa U GyHKIIMU KJIETOYHOM CTEHKH pacTeHUH, TpulOB.

[uTomnasma. [{uto3zons. [{uTtockener. /[Bukenne nuromnasMbl. OpraHoOHIbI
KieTku. OJHOMeMOpaHHbIE OpPraHOWAbl KJIETKH: OHHIOIUIa3MaTHUeCKas CETh
(BIIC), anmapat ['ombaxu, JTU30COMBI, UX CTpoeHUE M (PyHKIMH. B3anmocBsizb
OJIHOMEMOpPAHHBIX OpPraHOMAOB KieTKU. CTpOeHHE TpaHyJIsSIPHOTO PETUKYIyMma.
Mexanusm nanpasnenus deaxos ¢ IIIC. Cunre3 pacTBOpuUMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Inmagkuii  (arpaHyisipHbIA)  SHIOIUIaA3MATUYECKUN
petukyinyM. CekpetopHas pyHkius annapata ['onbmxu. Moouguxayus benxos 6
annapame [ onvoorcu. Copmuposrka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIJIETKU:  MUTOXOHJIPUU,  TJIACTHUIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenrie U (yHKIIMHU MUTOXOHApUN u mactul. llepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUAbl  (OTOCHUHTE3UPYIOIIUX  IYKAPHOT.
XJOpOIIacThl, XpOMOILIACTBI, JIENKOIIACTHI BHICIIMX PACTEHUN.

HememOpannsie opranousl kietku CTpoeHune u GyHKIUM HEMEMOPaHHBIX
OpraHOUJI0B KJIETKHU. Pu6ocomsl. IIpomesrxcymounvle Quramenmai.
MukpodpunamenTsl. Axkmunosvle Mmuxkpoguramenmol. MBIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemox. MukpoTpybouku. Kiierounsrit
neHtp. CTpoeHHME U JABWIXKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUKH
uutomnasmel. Llentpuons. benku, accoyuuposannvie ¢ MuKpopuiameHmamu u
mukpompyooukamu. MomopHvlie 6eaku.

Snpo. O6onouka siapa, XpOMaTUH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkiuu. SnepHbiii OenkoBblid MaTtpukc. lIpocTpaHCTBEHHOE paCMOIOKEHUE
XpOMOCOM B HUHTEp(a3zHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHAa — THUCTOHBIL. /J[unamuka sdepuou obOonouku 6 mumo3se. Hoepmwiii
mpancnopm.

Kinerounsie BriatoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK dYKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu



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

Tabmuislt U cxembl: «CTpoeHHE HYKApUOTHUYECKOW KIeTKu», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHJAPUMNY, «SA1poy, «CTpoeHne NpoKapuOTUUECKON KIIETKUY.

OO6opynoBaHUEe: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpenapaTbl 0aKTepHaIbHBIX KJIETOK.

JlabopaTtopnass pabora «l3ydeHwe CTpOeHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yyeHue cBOMCTB KIETOYHOU MEMOpaHbI».

JlabopaTopnass padora «lccienoBanue miuasmoiiu3a W Jerja3Moliv3a B
PACTUTEIbHBIX KIETKAX).

IIpakTuyeckass padora  «l3ydyeHue  JBWKEHHS  LUTOIUIa3Mbl B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M MpPeBpallleHHe JHEPIHH B KJIeTKe

AccUMUISINS U JUCCUMIWISIITUS — JIBE CTOPOHBI MeTabonu3Ma. Tumnesl oOMeHa
BEIIECTB: aBTOTPOGHBIM W TETEepOTpOoPHBIA. YdacThe KHUCIOpOJa B OOMEHHBIX
npoiieccax. OHepreTuueckoe obecnedeHue kieTku: npespamnieHue ATD B
oOMeHHBIX Tiporieccax. DepMEeHTaTUBHBIM XapakTep peakIui KJICTOYHOTO
Metabonuzma. DepMeHTh, HX CTPOCHHE, CBOMCTBA M MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinuns pepMeHTOB OT HEOPraHMYECKUX KaTaln3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTU (HEepMEHTATUBHBIX
peaKkIuil OT pa3INYHbIX (DAKTOPOB.

[lepBuuHbIi CHHTE3 OPraHUYECKMX BewecTB B KieTrke. DoTocuHTES.
AHoKcueenHblll U OKcueeHHblll omocunmes y baxmepuii. Ceemocoouparoujue
NUSMeHMbvl U NUSMEHMbL PeakyuoHHo20 yeumpa. Ponb XJIOpOILIacTOB B MpoOLECCE
¢otocunTe3za. CBeToBas u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cy. u CAM-munu
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusiHue paznuuHbix (akTopoB
Ha CKOpOCTh (hoTocuHTe3a. 3HaueHue (HOTOCHUHTE3A.

XEMOCHUHTES. Pa3nooOpazue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYIOIUE OaKTepuu, Keae300aKTepuH, CcepoOaKTepHUH, BOJIOPOJHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3a.

AHa3poOHbIe opraHu3Mbl. Bunbl Opoxkenus. [IponykTsl OpokeHHS U HX
UCIIOJb30BaHUE YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPTraHW3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0IE3HEH.

AspobOHbIE OpTraHU3MBl. OTtansl JDHEPTrETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITFOKO3HI.

buonorudeckoe okuciaeHue, WM KJIETOUYHOE JIbIxaHue. Pojib MUTOXOHApHIL B
npoiieccax Ouonorudeckoro okucieHus. lHukmuyeckue peakuun. OKUCTUTENBHOE
dbochopunupoBanmne. DHepeus membpanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaszwvl. IlpermyiecTBa a’poOHOTO MyTH
oOMeHa BelecTB mepe aHadpoOHBIM. DP(PEKTUBHOCTH IHEPTETUUESCKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Ta6munbl u cxembl: «DoTocuHTE3)», «IHEPreTHUECKUil 00MeH», «bruocunres
oenkay, «Ctpoenue hepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHuEe: CBETOBOM MHKPOCKOI, OOOPYJOBaHHE JJIsi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIUTUYECKOM  AKTHBHOCTH
(dhepMeHTOB (Ha mpUMepe aMujIa3bl WIIM KaTaaasbl)y.

JladbopaTtopHass pabora «/3yyeHue (QepMEHTATUBHOIO paCIICIUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTENILHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue 1mporieccoB (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi pab6ota «CpaBHEHHE ITPOIECCOB OPOKEHUS M JbIXaHHS .

Tema 7. HacneacrBeHHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiiuu MatpuuHoro cuures3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpu4yHOro cuHTe3a. Peanuzanus HacneacTBeHHOW mHbopManuu. ['eHeTHuecKuii
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuublii cuHTe3 PHK. Ilpunuummns
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnsiius u e€ sranbl. Yuactue Tpancnoptsix PHK B 6uocunTese Oenka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanue ammHOkucior. Pomp pubocom B
OuocuHTe3e OenKa.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzaius reHoMa y
MPOKAPUOT U IYKapuoT. Perynsiusi akTUBHOCTH T€HOB y mpokapuor. ['mmoresa
onepoHa (®. XKakob, XK. Mano). MonekynspHvle mexanuzmvl IKCNPECcuu 2eHO8
aykapuom. Ponv xpomamuna 8 pe2ynayuu pabomsl 2enog. Perynsims 0OMEHHBIX
MPOLECCOB B KJIEeTKe. KiIeTOUHBIN rOMeoCTas.

Bupychl — HekneTounble (OpPMBI )KU3HU U O0IUTraTHbIe mapa3uThl. CTpoeHHe
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. /KuszneHHbvIll YUK
JIHK-cooeporcawyux eupycos, PHK-codepocawux eupycos, o6axkmepuogazos.
Obpamuas mpauckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a00neBanus denoBeka, >KMBOTHBIX, pactenuid. CIIN, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeespayus u ananuz oonvuux maccusos («bigdatay)
CMPYKMYPHbIX OUo02udeckux 0anuvix. Hanomexnonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemoie ¢pynxyuu 6enkos. Cnocodvl 00cmasKu 1eKapcms.



JdeMoHcTpaunu

IToptpetsr: H. K. Konsuos, /. 1. iBanOBCKui.

Tabmuipl u cxembl: «buocunte3 Oenkay, «l'eHeTHUeCKUU KOa», «BUpyChI»,
«bakrepuodaru.

IIpakruyeckast padora «Co3naHne MOJEIN BUPYCAY.

Tema 8. /KusHeHHBbII HUKJ KJICTKHU

Knerounwlii muki, ero mnepuonasl u perynanus. Wurepdasza u MUTO3.
OcobeHHOCTH TpoleccoB, mpoTekarmux B uHTepdaze. [loaroroBka KiIeTku K
nenenuto.  I[lpecuHreTndeckuii  (MOCTMUTOTUYECKHI),  CHUHTETUYECKUN U
MOCTCUHTETHYECKHUI (MPEMUTOTUUECKUIA) IEPHObI HHTEP(A3BI.

Marpuussiit cuate3 JHK — permmukanwms. [Ipuamuner perumkanvu JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUIAPAJUICIbHOCTD.
Mexanusm permkanun JJHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
rariouaHbld  HaOopbsl  XpoMocoM. ['omonoruunbie  xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

Henenne xnetkn — wmurTo3. Cragum MHTO3a W IPOUCXOASIIME B HHUX

npouecchl. Tunbl MuTo3a. KaproknHe3 u UHUTOKMHE3. buonorndyeckoe 3HaueHUE
MHUTO3A.

Perynsinus muToTHdeckoro Iukia kietku. [IporpamMmmupyemasi KieTouyHas
rudesb — anomnTos.

Knerounoe snpo, xpomocombl, (yHKIIMOHaNbHAasi T€HOMHKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapeunus u ecuberu Kiemok. «l{ugposas
K1emKka» — buouHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpanuu

Tabmauibl 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Mwurtos», «CTpoeHue
xpomocom», «Perukanus JTHK».

O6opyaoBaHue: CBETOBOW MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KIETKaX
KOpEelIKa JIyKay.

JlabopaTtopnass  paGora  «l3ydyenwme  XpoMOocOM  Ha  TOTOBBIX
MHUKpOTIpenapaTax.

JladopaTopHnasi pabora «Ha0nroneHne MUTO3a B KJIeTKaX KOHYMKA KOpEIKa
nyKa (Ha TOTOBBIX MUKpOIIpENnaparTax).

Tema 9. CTpoenne u pyHKIUN OPraHU3MOB

buonornueckoe pazHooOpaszue OPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcCoOEHHOCTH ~ CTPOEHUS M KUBHEACATENbHOCTH  OJHOKIJIETOYHBIX
opraHu3mMoB. baktepuu, apxew, OJHOKJIETOUHbIE TIpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCTH, Apyrue NpoTUCThl. KonoHMAabHBIE OPTraHU3MBI.



B3auMocBs3p yacTeli MHOTOKJIETOYHOrO OpraHusma. TKaHu, Opra’el u
cuctembl opranoB. OpraHusM Kak eJMHoe 1enoe. ['omeocTas.

Tkanu pacteHuid. Tunbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas,
MOKPOBHAsI, MPOBOJsINAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKIMI ¥ pacnoyIoKEHUsI TKAHEH B OpraHax pacTeHUMU.

TkaHu XUBOTHBIX U YEJTOBEKA. THIBI KUBOTHBIX TKAHEW: 3MUTEIUAIIbHASA,
COCIMHUTEIbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (QYHKUUN u
PAacONOKEHUS TKAHEHW B OpraHaXx >KUBOTHBIX U YEJIOBEKaA.

Opranbel. BereratnBHble M Te€HEpAaTUBHBIE OpraHbl pacteHuid. OpraHbel U
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesioBeKa. DyHKIMHU OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3smoB. Kapkac pacteHuil. CKeaeTbl OJTHOKICTOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyHbli U BHYTpeHHUU ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBuxeHue  OopraHu3MoB. JIBWKEHHME  OOHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PAaCTCHUM:
TPONMU3Mbl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX >XUBOTHBIX M 4YEJIOBEKa:
MblieyHasi cuctema. Peduiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranusmoB. [loryomenne BOABI, YIVIEKMCIOrO Trasa |
MHUHEPAJIBHBIX BELIECTB pacTeHUsMHU. [lnTaHue KUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKJIETOYHOE mNulieBapeHue. [IutaHue mo3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOrO TpakTa. IlumeBapurtensHble xenedwpl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKUA. KoxxHOe nbixaHue. JpIxaTenbpHasi MOBEPXHOCTbD.
’KabepHoe u néroynoe apixanue. /[prxanue M03BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUSI JETKUX MO3BOHOYHBIX >KMBOTHBIX.
JIpIxaTenbHass cucreMa d4elioBeKa. MexXaHW3M BEHTWISLMU JIETKUX Yy NOTUL U
MJIeKONUTatOmuUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcmopT BEIIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BewecTB Yy XKUBOTHbIX. KpoBeHOoCHas cucreMa W €€ Oprasl.
KpoBeHocHass cucteMa MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepare,
KPOBEHOCHBIE COCYylIbl M KpoBb. Kpyru kpoBooOpailieHHsl. DBOJIOLMOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabota
cepla U e€ perysiums.

Boinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue |y
#KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHWU3MbI paOOThl OPraHOB BBIICICHMUS.
CBs3b IOJIOCTH TE€JIAa C KPOBEHOCHOW M BBIICIIMTENIBHON CUCTeMaMu. Beiienenue y



MMO3BOHOYHBIX >KUBOTHBIX W uenoBeka. [louku. CTpoeHne M (QPyHKIHOHUPOBAHUE
Hepona. OOpazoBaHuE MOYM y YEIOBEKA.

3amura y OpraHuM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpPBI
OakTepuidi W UUCTHl MNPOCTEHIIMX. 3alllUTa Yy MHOTOKJIETOYHBIX pPaCTCHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMHAYECKOM 3a1AThI. DUTOHITUBI.

3amura y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpPOBBI M HMX NPOU3BOJHBIE.
3amura opranusma oT Ooje3Heil. MiMmyHHas cuctema uenoBeka. KiierouHblii u
ryMOpaJdbHbIH HUMMYHUTET. BpoXIE€HHBIM M NpUOOPETEHHBIN crenuduuecKuii
UMMYHHTET. Teopusi KIOoHaIbHO-cellekTuBHOrO ummyHutera (I1. Opmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00J€BaHUM.

Paznpaxxumocts M perymsaums |y  OpraHusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocte M peryuauus y
pactenuil. PocToBbIE BelleCcTBA U UX 3HAYEHUE.

HepBHas cucrema u pednekTopHas peryisius y KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHEeJbl. DBOJIIONMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiexc u
pediiekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(IICKCHI.

['ymopanbHas perynsnus ¥ dHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl SHIOKPHUHHOM CHUCTEMbI M HMX TOPMOHBI. JlelCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOU U JIHAOKPUHHON cucteM. [‘mnotanamo-runoduszapHas
cucTema.

JdeMoHCcTpanuu

[Toptper: U. I1. I1aBios.

Tabmuisl U cxeMbl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHbIE
Bojopociny, «bakrtepun», «lIpocteiimmuey», «Opranbl UBETKOBBIX PACTEHHII»,
«CHucTeMBl  OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHEe CTpoeHue
HacekoMbIx», «Tkanu pacrenuity, «KopHeBbie cuctembl», «CTpoeHHe CTeOJIs,
«CTpoeHHe JIMCTOBOW IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET YelOBEKa»,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas

CHCTEMay, «HepBHast  cucremay, «Koxan, «MplllieyHass ~ CUCTEMay,
«BbraenurenbHas CUCTEMA», «DHAOKpPUHHAsA cUCTEMa», «CTPOEHHME MBIIIIIBI,
«Ammynutery,  «Kumeunononoctuele», «CxeMa  TUTaHUSA  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THIPBDY,
«CTtpoeHue muiaHapumn», «BHyTpeHHee cTpoeHne H0KIEeBOro udepssi», «HepBHas
cuctema pbio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMbikaronuxcs»,  «HepBras  cucrema  nrtuny, «HepBHas — cucrtema
MiekonuTarouux», «HepBHas cucrema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOINPENapaThl OJHOKIECTOUYHBIX
OpraHuW3MOB, MHUKpOIpENnapaTbl TKAaHEH, PAKOBUHBI MOJUTIOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXKHX, *KUBbIE IK3EMIUISAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUil pa3HbBIX OTHEJIOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o00opy1I0BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIIIHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmasua U OelKoB Mo 1elCTBUEM (PEPMEHTOB, OOOPYAOBAHUE IS
JE€MOHCTPALMU OIIBITOB [0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JbIXaTEIbHBIX JABUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHHIN».

JlaGoparopHasi padora «/3ydeHue TKaHE KUBOTHBIX).

JlabopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOYAs BEreTaTUBHOE) U
nosioBoe. Buabl  06ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISIUS,
(dbparmeHTaiys, KIOHUPOBAHUE.

[TomoBoe paszmuoxenue. I[losioBele KIIETKHM, WM rametsl. Meio3. Craguu
Mmeito3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
MEWO03a M TOJIOBOrO Imporecca. Meno3 W €ro MecTo B JKU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pazButue. ['amMmeTorenes3 y :KMBOTHBIX. [10710BbIE KETE3BI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIeTOK. CniepmarTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHue U SMOpPUOHATBLHOE pa3BUTUE KUBOTHBIX. (CHocoOBI
OIUIOJIOTBOPEHUS : HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOIOTHS — HayKa
0 pa3BUTHHU OPraHU3MOB. Mopgozenes — 00Ha U3 2nasHblx NPooIeM IMOPUOTIOSUL.
Konyenyusa mopgocenos u mooenu mopgoecenesza. Craauum >MOpHOTreHe3a
KUBOTHbIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opooaenue. brnacmyna, munvi
onacmyn. OcoOCHHOCTH JIPOOJICHUS MJIEKOMMTAIONMMX. 3apOBIINICBBIE JIUCTKU
(ractpyssiiust). 3akiiaika OpraHoB M TKaHEH U3 3apObIIIEBBIX JTUCTKOB. B3aumuoe
BIUSHUE YacTeil pa3BUBAIOIIETOCs 3apojbllia (AMOpPHOHANbHAS WHIYKLHUSA).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KAaK — pe3yjbTaT HEePaApXUUYECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha 5MOpUOHAIBHOE pa3BUTHE pPa3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM Yy OECMO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoOrMYeckoe 3HAaUYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B IpUpone. TUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiliMM POCTa XKUBOTHBIX U yenoBeka. CTaiuu mOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esnoBeka. [lepuobl oHTOreHes3a uenopeka. CTapeHue u CMepPTh Kak
OMOJIOrMYEeCKUE MPOIECCHI.

PasmHoxenue u paszButue pactenuil. ['amerodur m cnopodut. Meiio3 B
KU3HEHHOM IuKJIe pacteHuid. (OOpa3oBaHume CHop B IIpoliecce Mekosa.
l'ametorene3 y pacreHuid. OIIOAOTBOPEHUE W PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. [[BoliHOE OIJIOJAOTBOPEHUE Y IIBETKOBBIX pactenuil. O0pazoBaHue u
pa3BUTHUE CEMEHU.

MexaHu3Mbl pETYISALUNA OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. Hapamwun, X. [Ineman.

Tabmaunbl 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OECIOJIOTO
pa3sMHOXEHUSD», «Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MmHOXkeHue TUuapb», «Meio3y, «XpomocoMbl», «l'amerorenes», «CtpoeHue
ANUEKJIETKH U criepMaTo3onsiay, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HEenpsAMOe pa3ButTue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATyIIKA», «/IBOMHOE OIIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUI,
«CTpoeHne CeMSH OJHOJOIBHBIX M JBYJIOJBHBIX PACTEHUI», «KHU3HEHHBIN UK
MOPCKON  KamycTbD», <«OKU3HEHHBIM [HMKIT Mxa», <« KHU3HEHHBIA LUK
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOMpENapaTsl SUIEKIETOK WU
CIIEpMAaTO30MI0B, MOJIENb «L{MKJI pa3BUTHS JATYLIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpEnapaTax».

IIpakTuyeckass padora «BbpisBlIeHME NPU3HAKOB CXOACTBA 3apOJIbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoB Pa3MHOXEHHUS BBICIINX
pacTEeHU».

Tema 11. I'eHeTMka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHU3MoOB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. Paboter T
Menpgens, I'. ne ®@puza, T. Moprana. Poinb 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunora, A. H. benosepckoro, I'. /I.
Kapnieuenko, 0. A. ®uwmunuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUUCTAsl TMHUS, THOPU/IbI, TEHOTHI, ()EHOTHII.



OCHOBHBIE ~ METOJBl  T'€HETHKHU: THOPUIOJOTHYECKHH,  ITUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE TUYECKUM.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsos, H. .
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabnuiibl u cxeMbl: «MeToabl TeHeTUKNY, «CXEMbI CKpELUBaHUS.

JlabopaTtopnass padora «Jlpo3odpuna Kak OOBEKT TEHETHYECKUX
HCCIIEOBAHUANY.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

MoHnorubpuanoe ckpemuBanue. IlepBoeiii 3akoH MeHaens — 3aKOH
eauHooOpasusi ruOpu0B nepBoro nokonenus. [IpaBuno nomunupoBanus. Bropoi
3aKOH Menzaens — 3aKOH pacuieIUIeHus NpPU3HAKOB. lluTosmormueckue OCHOBBI
MOHOTHOPUJTHOTO CKpelIuBanus. [ umore3a 4ucToThl raMer.

AHanusupymoliiee cKpemnBanue. [[poMexxyTOuHbI XapakTep HaclieIOBaHUS.
Pacmenienne nmpu3HakoB MPU HETIOJHOM JTOMUHUPOBAHUH.

Jurnbpunnoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEIOBaHUS MIPU3HAKOB. [uTonornyeckue OCHOBBI JTUTUOPUTHOTO
CKpELIUBaHMUS.

CueruieHHoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CueruieHHOe
HACJIEJOBAHUE TE€HOB, HAPYLIECHHUE CLEIUICHUS MEXKAYy TIeHaMu. XPOMOCOMHas
TEOpPHUS HACJIECICTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIA MEXaHU3M OIPEAEIEHUS oNIa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M TreTeporaMeTHbd MoJ. ['eHeTtnueckas
CTPYKTYypa IOJIOBBIX XpoMOCcOM. HaciienoBanve npu3HaKkoB, CUETIJIEHHBIX C ITOJIOM.

I'eHoTun kak nenoctHas cucrema. [lneiioTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoaencTBue HeauIeabHBIX T'E€HOB.
Kommnementapuocts. Jnuctas. [Honumepus.

['eHeTnyecknil KOHTPOJIb pPa3BUTHA PACTEHHM, >XKUBOTHBIX W YEIIOBEKA, a
Takke (PU3UOJIOTUYECKUX TMPOLECCOB, MOBEJACHUS M KOTHUTUBHBIX (DYHKIIUH.
['eneTnyeckrie MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJACHCTBUS «XO3SIMH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHMYecKHe acmeKThl KOHTPOJS U
M3MEHEHHUsI HaCJIeCTBEHHON MH(OpPMAIIUU B MOKOJEHUAX KIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuipbl u cxemsl: «llepBriil U BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengens», «AHaM3HpyOUIEee CKpeluBaHue», «HemomHoe aOMHUHUPOBaHUE,
«CUerieHHOe HacJeJ0BaHUE MPU3HAKOB Yy Apo30oduibly», «l'eHeThka IoJiay,



«Kapuotun  uyenoBeka», «Kapuorun apozoduisl»y, «KapuoTum NOTHIBD,
«MHOXECTBEHHBIN aIenu3M», «B3anMOIEHCTBUE T€HOBY.

O6opynoBanue: MOJEAb JJisI JIEMOHCTpPAllUM 3aKOHOB €JuHOO0Opasus
rUOpHUIOB TIEPBOTO TOKOJICHUST M pacCHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJAEIb I
JEMOHCTPAlMH CLEIUIEHHOTO HAcCJEJOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapart: «J[po3odumnar.

IlpakTuueckass padora «U3yueHuwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUS Y APO30(PUITBI.

IlpakTuueckass  padora  «/M3ydyeHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEILIMBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMupoBaHUU (HEHOTHUIIA.
N3menunBoCcTh mpu3HAakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYHMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (opMUpOBaHUU
Moau(dUKaMOHHONW u3MeHYnBOCcTU. Hopma peakiuu npusHaka. BapuanuoHHbBIN
psan u BapuanmonHass kpupasi (B. WMoranncen). CpoiicTBa MoauduKallMOHHON
M3MEHYHUBOCTH.

I'eHoTUnIMUeckass 3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHYMBOCTH.
Bunpl reHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTh. MeH03 W TMOJOBOM MPOILECC — OCHOBA
KOMOMHATUBHOW M3MEHUYMUBOCTH. PoJib KOMOMHATUBHON N3MEHYMBOCTHU B CO3/IaHUU
F€HETUYECKOr0 pa3HO00pa3us B mpejiesiax 0JJHOr0 BUA.

MyTanmoHHas HW3MEHYMBOCTh. BuWIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUMPOBAHHBIE MyTaluu. SnepHele WU
nuToIiazMaTuyeckue myrauuu. ComaTudeckre M moJioBble MyTauuu. [IpudnHbl
BO3HMKHOBEHUS MyTauvii. MyTareHbl W WX BIUMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOLECCA. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacieacTBeHHoW u3MeHuuBoctu (H.W. BaBunos). BHesnepHas M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pPOJb dNUSEHEeMUYecKux @akmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdeMoHCcTpanuu

[TopTpersi: I'. ne ®pus, B. Uoranucen, H. Y. BaBunos.

Tabmuuel w  cxembl: «Buasl w3MeHYHMBOCTHY», «MoaudukanmoHHas
U3MEHYUBOCTH, «KomOuHaTuBHas U3MEHYUBOCTH, «Meno3sy,
«OmnonoTBopeHuey, «I enernueckre 3a0o0sieBaHus YyeaoBekay, « Buabl MyTanuii».



OOGopynoBaHue: XKUBbIE U TrepOapHbIe SK3EMIUISIPhl KOMHATHBIX pPaCTCHHIA,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYMBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psijga U
BapUaLMOHHOU KPUBOWY.

IlpakTuueckas padora «Myrtauuun y Jpo3oduibl (Ha TOTOBBIX
MHUKpOIIpEenapaTax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuotnnn denoBeka. MexayHapoaHas mporpaMMa HCCIENOBaHHsS T'e€HOMaA
yejaoBeKa.  MeToapl  M3y4YeHHMsl T€HETHKHM  YEJOBEKa: TIeHEeaJlOrMYeCcKHid,
OJM3HEIIOBBIN, LIUTONCHETUYECKU, MOMYJIALMOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETHYECKUU. CoBpemeHHOE ONpEICIICHNE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[1[[P-ananu3a. HacnencTBeHHble 3a0051eBaHMS YellOBEKa. | €HHbIE U XpPOMOCOMHBIE
O0one3HH 4YenoBeKa. boJIe3HM C HACIEICTBEHHOM MPeapacloioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHX
3a0oneBaHuil yenoBeka. Meauko-reHeTndeckoe KOHCyabTupoBaHue. CTBOJIOBbIE
KJIEeTKU. [[OHSATHE «TE€HETHYECKOro rpy3a». ITUYECKHE aCHEKThl UCCIECIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue ¢GakTOpbl TOBBIINIEHHONW YYBCTBUTEIBHOCTH YEJIIOBEKA K
(U3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY»katouiei cpeabl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEIOBEKA K MTaTOJIOTHSIM.

JdeMoHCcTpanuu

Tabmuipl u cxembl: «Kapuotun yenoBekay, «MeTOJabl U3YUYEHUS] TE€HETUKU
yesioBeKay, «l eHeTuueckue 3a00JIeBaHUs YEIOBEKaY.

IpakTuyeckas padora «CocTaBiIECHUE U aHAIA3 POJOCIOBHOMN.

Tema 15. Cenrekuusi opraHnusmMoB

JlomecTuKanuss M CEJIEKUUsA. 3apOKICHHE CEIEKIMM M JIOMECTUKAILMH.
Yuenne H. WM. BaBunoBa o IleHTpax mpOMCXOXACHHUS W MHOTroo0pa3us
KYJIbTYPHBIX pacTeHUil. Ponb ceneknuu B CO31aHUM COPTOB PACTEHUN WU TMOPOJ]
#*UBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKUX PSIIOB B
HacJICJICTBEHHOM u3MeHunBoctTh H. 1. BaBunoBa, ero 3HadeHue UIA
CEJIEKIMOHHON pabOoThI.

Metonbl ceneKIMOHHON padoThl. McKyccTBeHHBIM OTOOpP: MacCOBBIM U
VHIUBUAYaJIbHBIN. Drtansl KOMOMHAIIMOHHOMN CCIICKIIMHU. HcnbiTanue
pou3BOAUTENEH MO MNOTOMCTBY. OTOOp 1HO TE€HOTHNY C MOMOILBI OLIEHKU
(heHoTHIIa MOTOMCTBA U OTOOP MO I'eHOTHUITY ¢ Tomolbio ananuza JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  paboThl.
PannaniOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTalUi y KyJIbTYPHBIX



dbopm opranuszmoB. lcnonb3oBaHHE TEHOMHOTO PEIAKTHUPOBAHUS U METOJIOB
pekomOuHanTHbIX JJHK 11t monydyeHust ucxogHoro Marepuana Jjsi CeNeKIuu.

[Tonyuenue MTOJIUTLIIOUIOB. BnayTtpuBnnoBas ruopuIn3aIus.
bnuzkopoacTBeHHOEe — cKpeniuBaHue, wWiuM  UHOpuauHr.  HepojacTBeHnHoe
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuausauud. [Ipeogonenue Oecruiogus
MEKBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CEJIEKIINU PACTCHUMN U KUBOTHBIX. «3enéHas
DPeBONIOYUALY.

CoxpaHeHue U U3YyYECHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX PpOAMYEH IS  CO3/[aHUs  HOBBIX COPTOB U  THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanwenue u  ynpaeieHue
2EHEeMUYeCKUMU Pecypcamu CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX IHCUBOMHBIX
8 Yeax YIyUuleHUs Cyuecmsayioumux u co30aHus Ho8blX NOpPoo0, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aHUl,
nepeodosuvlx uoeti U nepcneKmusHbX MexHoI02UlL.

JdeMoHCcTpanuu

[Toptpers: H. U. Baunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. IL
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, 1. K. benses.

Tabnuipl 1 cxembl: «L{[eHTpBI TPOUCXOKIECHUS U1 MHOT000pa3us KyJIbTYyPHBIX
pacTeHuin», «3aKOH IOMOJIOTMYECKUX PSJO0B B HACIEICTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekuun», «OtnanénHas rudpuauzanus», «MyrtareHesy.

JlaGoparopHas padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUH U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHue METOOB CEIICKIIUHA PACTEHUI.

IpakTuyeckas padora «lIpuBrBKa pacTeHU.

IKekypeusi «OCHOBHBIE METOABI M JOCTHUKEHHS CEJIEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rus U CHHTeTHYECKAs1 OMOJI0TUSE

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJOTMHU, — KJIETOYHbIE U TKAHEBbBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBl, 150. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOrUsA:  XJEeOONeUeHne, TMONyYeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAeNHe. Mukpoouonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTHYECKUX
texHosorui. [IponsBoacTBO O€sika, aAMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep>KallliX HE BCTPEUAIOIIHUECS B MPUPOIC OMOCUHTETUUYECKUE MY TH.



Knerounass unxkenepus. MeToapl KynbTypbl KJIETOK W TKAHEW PACTCHUN H
KUBOTHbIX. Kpuobanku. Comatuueckas rTHOpUAM3aLUsS W COMATHYECKUI
sMOpuoreHe3. lcnonp3oBaHWe TaruiougoOB B CEJIEKUMU pacTeHuud. [lonyuenue
MOHOKIOHANIbHBIX anmumein. Vcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE XMUBOTHBIX. METON TpaHCIIAHTALWUU SEp KIETOK.
Texnonocuu 0300po6enusl, KYJIbMUUpOBaHust U  MUKDOKIOHANIbHO20
DA3MHOMNCEHUS CEIbCKOXO3AUCTNBEHHBIX KVIbMYP.

XpoMocOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha |
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIocTmokeHMsT W NEpCHEKTMBBI  XPOMOCOMHOM UM TE€HHOW  HMHKEHEPUMU.
DKOJIOTUYECKUE U ITUYECKUE MTPOOIEMbI FTEHHON MHKEHEPHUH.

Menununckue 6uorexunonoruu. [loctrenomnuas uudposas menunuHa. [TI[P-
JTMarHoCTHKAa. MeTaOOoJOMHBIM aHadnu3, TEeHOLCHTPUYECKUH aHalau3 IpoTeoMa
YeJOBEKa U1 OLICHKM COCTOSIHUSL €rO 310pOBbs. lCmoiab30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Ttepanust paka. 3D-OunoumkeHepuss i pa3paOOTKU
(yHIaMEHTAJIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJOTHHA TPEXMEPHOro OMONPHHTHHra M ckaddonauHra
JUISL PEIIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEULIHEI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 OO0ecleueHus] KOMOWHHUPOBAHHOU
3amuThl OoT Bo3OyauTeneid OPBU, ycTaHOBIIeHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢yukunonuposanus PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpanuu

Tabnuipl u cxembl: «Mcronb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
MpOU3BOACTBEY, «KneTtouHas nHxkeHepus», «l €eHHass HHKECHEPUS.

JlabopaTtopnas padora «/3yyeHne oObEKTOB OMOTEXHOIOT .

IpakTuyeckast padora «llonydeHne MOJTOYHOKUCBIX OPOTYKTOBY.

IKekypeusi «buoTtexHonoruss — BaxHEWIIas MNPOU3BOAUTENbHAs CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO ).

11 KVIACC

Tema 1. 3apoxaeHue um pa3BuTHE 3BOJIOLUOHHBIX NpPeICTABJICHUN B
0noJI0Or U

OpomonronHas teopusa Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayuyHas AesaresbHoCTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoJtOIMK BUIOB 1o Y. JlapBuHy (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHSI  OpraHU3MOB, HACIEJICTBEHHas HM3MEHYHMBOCTh, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHbBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunretnueckoit teopuu sBomoruu (CTD). Heirpanbhas
teopust sBomtonuu. CoBpeMeHHass JBOJIONMOHHAS  Ouoyiorusi. 3HAYEHUE
ABOJIIOLIMOHHON T€OpUU B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. K. Cent-Unep, K.
Krosbe, Y. lapeun, C. C. UerBepukos, W. 1. IlImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuubslt u  cxembl: «Cuctema xuBod mpuponsl (mo K. Jlunuerw)y,
«Jlecthunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucrnocoOsieHnii y pacteHud u kuBOoTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. J{apsuna», «®opmbl 60ps0ObI
3a cymectBoBaHue», «lloponbl romybeit», «MHoroodpasue KylbTYpHBIX (GopM
KanycTb», «[loposibl JOMAIIHUX )KUBOTHBIX», «Cxema 00pa30BaHusi HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIICHHS JABUXKYIIMX CHUJ JBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUUYECKON T€OPUU IBOTIOITUN .

Tema 2. MUKpo3BoJIIOLNS U €€ pe3yJibTAThI

[onynsiiust Kak 37aeMeHTapHas equHuIa 3BOMIOIUH. COBpEMEHHBIE METOIbI
OLICHKH T'€HETUYECKOro pa3zHooOpa3usi U CTPYKTypbl nomyisiuuil. M3meHnenue
reHopoHJa MOMYJSIMUU KaK >3JEMEHTApHOE 3BOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapnu, B. BaiinOepra.

OneMeHTapHble (PaKTOpPhl (IBHXKYIHME CHIIBI) 3BOMIOUUUA. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeHUYUBOCTh. Jlpelid reHoB — ciydailiHbie
HEHANpABJIICHHBIE HM3MEHEHUSI 4YacToT ayeiaed B nonyisauusx. Oddekr
ocHOBarensl. JIgpgexm oOymuvinounozo eopaviuika. CHudiCeHUue 2eHemuiecKko2o
pasnoobpasus: npuyunsl u ciredcmsus. llposenenue s3gpgpekma Opeticha cenog 6
oonbwiux U manvlx — nonyiayusax. Murpauuu.  M3onsuus  momyJisinMid:
reorpaduueckas (MpoOCTpaHCTBEHHAs), OMoIorudecKas (pernpoayKTUBHAS).

EcrectBennsiit otOOp — HampaBisomuil  (aktop SBOIONUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIXKYIIUM, CTAaOWIM3UPYIOUIUMN, pa3pbIBaONIUN
(nu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIIOIUS COLMAIBHOTO
MOBEJICHUSI YKUBOTHBIX.

[Ipucnoco6ieHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIIMH.
Bo3nukHoBeHune — mpucnocoOfieHuidt y  opranusmoB.  Apomopdo3sl U
uauoanantanuu. [IpuMepsl mpucnocoOaeHuit y opraHu3sMoB: MOP(OIOTHYECKUE,
¢dbuznonornyeckne,  OWMoxuMHuueckue,  moBeaeHueckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpO3BOJIOIUU. M3onsinus — kiroyeBoi (akrtop BumooOpaszoBanus. [lytu u
CITIOCOOBI BH1000pa30BaHMUS: aJI0TaTPUIECKOe (reorpaduueckoe),



CUMITATPUYECKOE (3KOIOTHYECKOE), «MTHOBEHHOE) (monuIUIONAN3AITHA,
rubpuanzanus). JmuTeabHOCTh HBOIIOIMOHHBIX MTPOILIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOIOTUUECKOTO Pa3HOOOpa3usl.

Ponp  sBoNOIMOHHON OWOJIOTMM B pa3pabOTKe HAyYHBIX METOJOB
coxXpaHeHusi OmopazHooOpaszus. MUKpPOIBOIIOLNS U KOIBOIIOMUS Mapa3uTOB U UX
x03s1eB. MexaHu3mbl (HOPMUPOBAHUSI YCTOMYMBOCTU K aHTUOMOTHUKAM M CIIOCOOBI
O00pbOBI C HEW.

JdeMoHCcTpanuu

IToptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuupl m cxembl: «MyTanMoHHasT HM3MEHYUBOCTHY, «llomymnsiuonHas
CTpYKTypa Buaa», «CxeMa nposiBiieHus 3akoHa Xapau—BaiinOepray, «JBuxymiue
CUJIbI DBOJIIOIUNY, «IKOJOTMYECKasi MU3OJALMS MOMYJSIUNA CeBaHCKOU (openny,
«leorpaduyeckast H30JSIIUSL  JIUCTBEHHMIIBI CHOUPCKOM UM JINCTBEHHUIIBI
naypckoity, «IlonynasiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XepTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTo o0TO0opa», «PopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«npyctpuanbublii Menanu3m», «KuBble uckomnaembie», «[lokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIXY, «IIpenynpexaaronias OKpacka KUBOTHBIX,
«Duzuonoruueckue anantanuny, «lIpucnoco0IeHHOCT, OpPraHu3MoB U €€
OTHOCUTENIBHOCTBY, «Kputepuu Buna», «Buabl-nBovinuku», «CTpykTypa BHAa B
npupojie», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUJOB JaHABIIICH», «IKOJIOTHMUECKOE BHUA000pa30BaHHE BHUJIOB CHHHUILY,
«ITomumunonasl pacteHui», «KamycTHo-peaedHblii THOpUI.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTUll U
3BEpell C MpUMEpaMHu Pa3IUYHbIX MNPUCTIOCOOJCHUNM, dYyuena NTUI[ U 3Bepei
pa3HbIX BUJIOB, TepOapuu pacTeHud OIM3KUX BHUJOB, 0OpPa30BABIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padora «BblgBIeHHE H3MEHUHMBOCTH Yy 0OCO0EH OJHOTO
BUJIAY.

JladbopaTtopnass  paGora  «llpucrnocobneHuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS 1IETIECO00Pa3HOCThY.

JladbopaTtopnass pabGora «CpaBHeHHE BHAOB IO MOP(DHOIOTHUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Metoasl u3ydeHHs MakposBoitonuu. [laseoHTonoruueckue  MeTOHbI
u3yueHnust osBostonuu. llepexogubie ¢GopMbl U (QUIOTCHETUYECKHUE  PSIbI
OpraHU3MOB.

buoreorpadguueckre Metonbl u3ydeHus 3Bomonuud. CpaBHeHuE ¢GIOpbl U
(dayHbl MaTepuKOoB U OCTpOBOB. buoreorpaduueckue obnactu 3emnu. Bumabi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHUOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl U3yUCHUS
3BONMIOLMU. ['€HeTHYeCKMe MEXaHW3Mbl SBOJIIOIUM OHTOICHE3a W IOSBJICHUSA
ABOJIIOLMOHHBIX  HOBWIECTB. ['OMOJIOTMYHBIE W  AHAJIOTHYHBIE  OPraHbI.
Pynumenrapuble  opranbl W aTaBu3Mbl.  MOJIEKYJISIPHO-TE€HETUYECKHUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHUe  METOJbl  M3Y4YEHUS  DBOJIOIUHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MYTAallMU U 3BOJIFOLIHSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIOIUU. [Ipunyun cmenvl ynkyuil.
HeobOpatumocTs »Bostonnu. AnantuBHas pajauanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIOLIMH.

JdeMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuit, ®. Mromnep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUITOTEHETUYECKUN Pl JOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Pununodputs»y,  «CeMmeHHBbIE
nanopotHuku», «buoreorpaduueckue 30HbI 3emuny, «Jpeld KOHTUHEHTOBY,
«Penukth», «HavanbHble cTaguu SMOPUOHATLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMONOrMYHBIE W AHAJIOTWYHBIE OpraHbDy, «PyIuMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IUMIaH3e», «[maBHbIE
HaIpaBJICHUsI BOTIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIUN.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HCKOIMAEMBIX OCTaTKOB
OPraHu3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMY HACEKOMBIX.

Tema 4. IIpoucxoxkaenue U pa3BuTHe sKU3HU HA 3emuie

Hayynbie rumore3sl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTEeHE3 W
nancrnepmusi. JloHay4yHble TPEACTABICHUS O 3apPOXKICHUM KU3HU (KPEalOHU3M).
['unoresa MOCTOAHHOIO CaMO3apOXKAECHHUS KU3HU U €€ OnpoBepkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sXU3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE dTabl HEOPTraHUYECKOU DBOJIIOLHH. [Timanerapnas
(reosmoruyeckas) H2BOJIONHUSA. XHUMHYECKas OdBOJIONUSA. AOHOTCHHBIM CHUHTE3
OpraHu4eckux BemecTB U3 Heopranndeckux. Omeir C. Mumnepa u I HOpu.
OOpazoBanne mnoJuMepoB u3 MoHOMepoB. KoamepBaTtHas rtumoresa A. MU.
Onapuna, runore3a nepBu4Horo oymnbona Jlx. XomnaeitHa, reHeTHUECKasl TUIIOTE3a
I'. Mémnepa. Pu6o3umbl (T. Yek) u runmoresa «mupa PHK» VY. TI'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.

Hcropus 3emmm u Meronpl €€ wusydeHus. Vckomaemble OpraHUYECKHE
octatku. ['eoxponosoruss u e€ wMeroasl. OTHOcHUTENbHAsT UM aOCOJMIOTHAs
reoXpoHOJorus. ['e0XpoHOIIOrnyecKas MKajia: 30Hbl, 3pPbl, IEPUOJIbI, FITOXH.



HavaneHble sTansl opranunyeckor sBomtouuu. llosiBiieHue u  3BOIOLHUS
MEPBbIX KIETOK. DBOJIIOIUSA MeTabonn3Ma. BOZHUKHOBEHHE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOIUIEHKM KaK aHAJIOTr MEPBBIX HA 3eMile COOOIIECTB.
CrpomatonnTsl. [TpokapuoThl U 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOUOTreHe3). DBOIIOIMOHHOE MTPOUCXOKICHHE
BUpYCOB. [IponcxoxkeHne MHOIOKIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl ABOJIOLUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(hO3bI
pacrenuid. Bpixox pacrenusi Ha cymy. llosBieHue CHIOpPOBBIX pacTEeHUH U
3aBoeBaHMEe UMM Cymu. CeMmeHHble pacTeHud. [IpoucxokaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Talbl 3BOJIONMHM >KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBbIX. BeHnckas ¢gayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3HD B BOJAE. DBOJIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnaenue ampubuii u pentwimil. [IpoucxoxnaeHue MICKONMUTAIONINX U
ntuil. [lpunnun kimoyeBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PazButre xu3HM Ha 3emMie MO 3paM M TEpUOJaM: apXxeHl, MPOTEpPO30i,
nageo3oM, Me3030M, KkahHo30M. OOmas XapakTepucTUKa KiIMMaTa U
reoJiornueckux mnpoueccoB. [logBiaeHHE M pacUBET XAPAKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycjloBUs U BIUSHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPaHUSI — 3KOJIOTHYECKHAE KPU3UCHI ponuioro. [IpuunHsl u
CIENCTBUSL MACCOBBIX BbIMHUpAaHUW. COBPEMEHHBIM SKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpaneHust OmopasHooOpas3us Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHudeckoro mupa. [lpuHnunsl kiaccupuxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYHITBI OPTraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnannanuanwu, JI. [Tactep, U. 1. Meunukos, A. W.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6munel 1 cxembl: «Cxema onbiTa @. Penny, «Cxema ombita JI. IlacTepa mo
M3YUYECHUIO CaMO3apoxIeHUs xu3Hu», «Cxema ombita C. Mumnepa, I'. Opwn»,
«JTanbl  HEOPraHMYECKOW  3BOJIOUUM»,  «['€OXpOHONIOrMYeckas  IIKaJIay,
«HayvanbHble 3Tanbl OpraHuueckod »Bostonuny, «Cxema oOpa3oBaHUSI FYKapUOT
nyTéM cumOuorenesa», «Cucrema >XUBOW mpuponbl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PunnopuThH», «OTHOKIETOYHBIE BOJIOPOCIINY,
«MHOroknerounsle Bopopocianw», «Mxu», «llamoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOTOCTHBIE,
«IInockue YEpBUY, «HUIEHUCTOHOTHUEY, «PpI0BIY, «3€MHOBOJIHBIEY,



«lIpecmbikaromuecsa», «lItumpy», «Miekonuraromuey, «Pa3BUTHE KU3HUA B
apXEUCcKou 3pe», «Pa3BuTUE KU3HU B MPOTEPO3OUCKOM dpe», «Pa3BuTue )XKU3HU B
MAJIE030UCKOU dpe», «Pa3BuTHe )XU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOI0 MUPAY.

O6GopynoBaHnue: repOapuu pacTEHHM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HACEKOMBIX, BIJIAXKHBIE IPEINAPATHI KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJICKLINU
WTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKHUBOTHBIX, 4YydYeja MTHUL U 3BEpEW,
KOJUIEKIIUA OKaMEHEIJIOCTEN, IIOJIE3HBIX HCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa JaboparopHasi padora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPTaHUYEeCKUX COSUHEHUN B
nepBUYHON aTMochepey.

JlaGoparopHass padora «/3ydeHne M ONUCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTuueckas padora «l3yueHne 0COOEHHOCTEH CTPOCHUS pPaCTECHUI
Pa3HBIX OTIEIIOBY.

IpakTuueckas padora «3yueHne ocOOEHHOCTENW CTPOEHUSI MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPONOIeHe3

Paznensl u 3amaun anTpomnosiorui. MeToasl aHTPOIOJIOTHH.

CraHOBIEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penurnosnsie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUHU.

CxoncTBO 4enoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUYECKOE MOJIOKEHUE YETOBEKA.
CBugerenbcTBA  CXOJACTBA  YEIOBEKA €  JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdosoruyeckue, AMOPHUOJIOTHYECKHUE, (hbU3M0I0T0-0MOXUMHUYECKHUE,
nopegeHYeckue. OTIIMYMS YETIOBEKA OT KUBOTHBIX. [IpAMOXO0OXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Tra U BTOPOU CUTHAJIBHOMN
CHUCTEMBI.

JIBrkymue cuiibl ((hakTopbl) aHTPONOTEeHE3a: OMOJIOTMYECKUE, COI[UaTbHBIE.
CooTHolieHre OMOJIOTMYECKUX U COLUANIbHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSIHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — OOLIUE MPEIKHU YeI0BEKOOOPA3HBIX 00€3bsiH U
moed. ABCTPAIIONIUTEKH — JIBYHOTHUE TPEJIKU JIIOAEH. YeIOBEK yMEIblil, MepBbIC
U3TOTOBJICHUS OpYIMM Tpyaa. UenoBek NPsIMOXOMSAIIUN U IEPBBIN BBIXOX JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — oOmMA  MpesoK
HEAHJIEPTAIBCKOI0 YEJIOBEKA M YEJIOBEKA pa3yMHOro0. YesoBeK HeaHIEepTaJbCKUN
KaK BUJ JIOJEU XOJIOAHOTO KiauMara. YeaoBEeK pa3syMHbIM COBPEMEHHOTO THUIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a mpeneinamMu AQpukwu.
[TaneoreneTnka u najaeoOreHOMUKA.



OBOJIONMS COBPEMEHHOTO uesioBeka. EcTeCTBEHHBIH OTOOpP B MOMYJSIUSIX
yesioBeka. MyTalMoHHbIM Tpouiecc W nojJuMopdusM. [lomynsiiiMoHHbIE BOJIHBI,
npeiid reHoB, murpamnus U «dPQGexT ocHoBaTENs» B MOMYJSAIUSIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. lloHsatue o pace. bomplime pacel: €BpOINEOUIHAS
(eBpasmiickas),  aBcTpajo-HerpowaHas  (dKBaTOpuajbHas),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas). BpeMs W myTH paccelieHUs 4YelOBeKa IO IIJIaHEeTe.
EnuncrBo  yenoBeyeckux  pac. HaydHasgs  HECOCTOSTENBHOCTb  pacU3Ma.
[Ipucnoco6yieHHOCTh 4YeloBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKarouled Cpejbl.
Bnusinue reorpaduueckoil cpeabl M apeiipa reHoB Ha MOpPQOJOru0 U
(pM3HOIOTHIO YETOBEKA.

MexaucuMIuIMHapHble  METoJbl B (usnueckoil  (OMOIOTHUECKONN)
AHTPONOJIOTHM.  DBOJIIOLMOHHAA  AHTPONOJIOTHSIT M NAJ€OaHTPOIOJIOTUs
YEJIOBECUECKUX MOMyJISALUN. brocolnuanbHble MCCIEAOBAHUS MPUPOABLI UYEIOBEKA.
UccnenoBanue KO3BOMIONUKM OMOIOTUUECKOTO U COIMATILHOTO B UETIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. Hapsun, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabauibl U cxeMbl: «MeTo/Ibl aHTPOIIOJIOTHNY, «[ 0JTOBHOW MO3T YEJIOBEKA,
«YenoBekooOpa3Hbie 00€3biHBI», «CKeIeT YeloBeKa M CKeJeT IIMMIIaH3ey,
«PyauMEHTBI U aTaBU3MBbD», «/[BHKYIINE CUIIbI AHTPOIIOTE€HE3a», « DBOITIOIMOHHOE
IpEBO  4enoBeKa», «ABcTpanonutek», «UYemoBek  ymenslid», «YesoBek
NPAMOXOAIINNY, «JleHncoBckuit yenoek» «Heannepranbib», «KpoMaHbOHIIBIY,
«IIpeaku yenoBekay, «ITambl 3BOJIIOLNHN YETOBEKa», «Pachl 4eTOBEKay.

O6GopynoBaHue: MyJSKM  OKaMEHENIOCTeW, MPEeaMETOB  MaTepHalbHOU
KyJIbTypbl TpPEIKOB 4YeloBeka, penpoaykiuu (portorpadun) KapTuH ¢
MUQOJIOTUYECKUMU ¢ OUONEHCKUMU CIOKETaMU MPOUCXOXKJCHUSI UeJIOBEKa,
¢doTorpadum HaXOAOK UCKOMIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena MIMMIIaH3€, MOJENb KHUCTH YEJIOBEKA MU KHUCTH
IIMMIIAH3€, MOJIEJIA TOPCA MPEIKOB YEJIOBEKA.

JlabopaTopHass padora «l3yueHue o0cCOOEHHOCTEH CTpPOCHUSI CKejleTa
YEJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHne S3KOJIOTMYECKUX aJalTalluid YE€ITIOBEKAY.

Tema 6. Jxojsorusi — Hayka O B3aHMOOTHOLICHHUAX OPraHU3MOB U
HAJAOPraHM3MEeHHbIX CHCTEM € OKPY Karoulei cpeaoi

3apoxneHue U pa3Butue 3kojoruu B Tpyaax A. ['ymGoneara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. Cykauésa. Paznensl u 3amaumn
3KoJIOruU. CBSI3b 3KOJIOTUH C JPYTUMU HAYKaMHU.



Metoasl skonoruu. [loneBsie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHH:
NpUpoOJIHbIE W JabopaTopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: JIOKAJIbHbBIN, pETHOHATBHBIN U TTI00ATbHBIM.

3HAaYCHHE SKOJIOTUYECKUX 3HAHUWA Uil 4YEJIOBEKAa. DKOJOTHYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3€H yenoBeuecTBa C npuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUSL.

JdeMoHCcTpanuu

[Moptpetsi: A. I'ymGonsar, K. @. Pynse, H. A. CeBepuios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel U cxeMbl: «Pa3gensl skonorum», «MeToabl 3KoJorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIbD».

JlaGoparopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
HCCIIEOBAHUANY.

Tema 7. Opranu3mMsl 4 cpeaa OOUTAHUA

Dkosiornyeckre (PakTopsl U 3aKOHOMEPHOCTHU UX JeicTBusi. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTUYECKUE, OMOTUUECKUE, aHTpororeHHeie. Oo1ue
3aKOHOMEPHOCTH JIeUCTBUSL 3Kojorndeckux (axropos. [IpaBuino munumyma (K.
[Inpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHu3MBl.

AbGuotnueckue Qakropsl. CBeT Kak dKojoruueckuit Qakrop. JlelctBue
Pa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3MBbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHUld M JKUBOTHBIX II0 OTHOWIEHUIO K cBeTy. CurHaiapHas poJyib CBETa.
DoTonepuoanu3M.

Temmnepatypa kak »skosiormdeckuil ¢daxrop. JleiicTBue TemmepaTypbl Ha
opranu3msl. [IOMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE OpPraHW3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorudyeckuit ¢aktop. Ilpucnocobiienusi pacteHuid K
MoJIepKaHui0 BojHOro OamaHca. Knaccudukaius pacTeHUM MO OTHOIIEHHIO K
Bojie. [IpucnocoOsieHust >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAsl, Ha3€MHO-BO3/YIIHAs, MOYBEHHAas,
IyOMHHAs ~ TMOAINOYBEHHAs, BHyTpuOopraHusMeHHasi.  DU3UKO-XUMHUYECKHUE
OCOOCHHOCTU cpejJ o0uTaHus opraHu3MoB. I[IpucrocoOlieHusi OpraHu3MOB K
KW3HU B pa3HBIX Cpeax.

buonornueckue putrmpl. BHemHne u BHyTpeHHUE pPUTMBbL. CyTOUHBIE H
roguyHbie puTMbL. [IpUcoCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennole Qopmbl opranusmoB. [lonarne o ku3HeHHOU dopme.
’Kuznennole popMbI pacTEHUM: IepEBbs, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re00MOHTHI, a3p0OMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a >KU3HH.

buotnueckue  (axTopsl. Bunpl  OMOTHMYECKMX  B3aUMOJICUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjieOHu4YecTBO). Hetpoduueckue
B3auMojielicTBUsl  (Tommueckue,  (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHUS OPraHU3MOB B Cpeje
obutanus. [IpyHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuibl U cxembl: «DKoJorudeckre (QakTopel», «CBETOBOU CIEKTPY»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TernIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUSI OPraHuU3MoOBY», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», <« KuszHeHHole  (HOPMBI  KHUBOTHBIXY,
«IKocHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nutanus», «XumHuuectBoy, «llapasutuzm», «Koukypenmus», «CuMOU03»,
«KoMmeHcanuzm».

O6opynoBaHue: repOapuyd pacTeHUl W JKUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIMSHUIO PA3JUYHBIX JKOJOTHUYECKUX (AaKTOpOB, TepOapuud CBETOIIOOUBBIX,
TEHEIIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIC U
TEHEBBIHOCIIUBBIE KOMHATHbBIC PACTEHUSI, TepOapuu U KOJUIEKIIUHU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAacTEeHUM, dydesla NMTULl U 3BEpeil, repdapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuraMm, Kcepopuram, Me30puTamM, KOMHATHBIE
pacTeHus JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapuv M KOJUIGKIIMM PACTEHUl ¢ JKUBOTHBIX, OOJaa0IIUX YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HM, TepOapuu Hu
KOJUICKIIMM PACTEHUW U >KUBOTHBIX PA3IMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OUOTUYECKUX B3aUMOICUCTBUSX.

JlaGopaTopHasi padora «BbIiBIeHHME NPUCIIOCOOIEHUM OPraHW3MOB K
BIIMSIHUIO CBETa».

JlaGopaTopHasi padora «BbIiBIeHHME NPUCIIOCOOJIEHUM OPraHW3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTU PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISILMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUH. [onynsmus KaK
Oouosiornueckasi cucteMa. Poiab HEOAHOPOJHOCTH Cpelbl, puznueckux 0apbepoB U
0COOEHHOCTEHM OMOJI0oTUM BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiiuii. OCHOBHBIE TOKAa3aTeAW MOMYJAIUU: YHUCIECHHOCTb, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OLeHKa YUCICHHOCTH IMOMYJISIUU.
JIlnHaMuKa TONYJSIUUM U €€ peryisanusa. bUOTMYECKUH TMOTEHLMAJ IOMYJISALIUU.
MoaenupoBaHue TMHAMHUKA NONYJsiuK. KpuBble pocTa YUCIEHHOCTH NOMYJISILIUAH.
KpuBbie BbDKHMBaHUS. Perynsiusi 4YUCICHHOCTH NOMNYJALUN: PoJib (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATETuU BUIOB (- U
K-ctparerun).

[lonsiTue 00 sKoJOrMUecKol HuUle Buaa. MectooOutanue. MHOroMepHas
Mozenb dKosiorndyeckon HumM Jk.M. XarumHcona. Pa3smepbl 3kosornueckoun
Huu. [loTeHuManbHas U peaau30BaHHAS HUIIIM.

Bun kak cucrema nomynsuuii. Apeansl BUAOB. BuAbl M HX KU3HECHHBIE
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MHUrpalMil >KUBOTHBIX. buonornueckue
VMHBAa3UMU 4Y>KEPOJHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: dx. . XaT4yuHCOH.

Tabmuibl M cXeMbl: «DKOJOTHYECKUE XApPaKTEPUCTUKU  MOIMYJISAIIHI,
«IIpocTpancTBEHHass  CTpyKTypa mnomysanuuw», «Bo3pacTHble  nupaMuabl
nonyisiuuny», «CKOPOCTh  3aCElIEHUST TOBEPXHOCTH  3€MJIM  Pa3IUYHBIMHU
opranusMamMmn», «Mogeinp 3kosiornueckor Huwu [x. M. Xatuunconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJIIEKIIUU KUBOTHBIX.

JladbopaTtopnass paGora  «llpucnocoGneHuss ceMsiH  pacTeHHl K
PACCEICHUIO».

Tema 9. Ikos10rusi CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexnay
OpraHM3MaMu B OMOIIEHO3E.

OkocucteMa kak OTKpbITas cucteMa (A. JIx. Tencnu). @yHKIHOHAIBHbBIC
0JIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue unenu u ceTtu. AOUOTHYECKUE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3KOocucTemMax. KpyroBopor BEmeCcTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OCHOBHBIE  TIOKA3aTeNIM  JKOCHUCTEMBI.  buomacca W OpPOTYKIMSL.
DKOJIOrMYECKHE MUPAMUIbI YUcell, 0MOMacChl U SHEPTUHU.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoixu. Duykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COO00IIEeCTB — cykueccuu. [lepBuunble U
BTOPUYHBIC CYKIIECCUM W WX NPUYUHBL. AHTPOIOIr€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bruopaznooOpasue u noiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. IKocucmemvl Mopetl U
OKeanos. IKocucmemvbl myHOp, 1eCcos, cmeneti, nyCmbltb.

AHTpPONOTE€HHBIE JIKOCHCTEMBI. Arpo3dkocucteMa. ArpoueHos3. Paznuuusd
MEXIy aHTPOIIOTCHHBIMU U TPUPOTHBIMHI 3KOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. [opomckas
bnopa u dayna. CuHaHTpomuzalusi ropojckoil ¢ayHbel. buonoruueckoe u
XO035IUCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKkOoHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHUI OPraHM3MOB B
aKocucTeMax. Poib xackaonozo 3¢gexma u 6ud08-20upuxamopos (Kiouesvlx
8U008) 6 hyHKYuoHUposanuu 3kocucmem. IlepeHOC PHEPTUH U BEIIECTB MEXITY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MONYJISALUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanuzmul 8030elicmaust 3aepsA3HeHull pAa3HuIX Munos Ha
CcyOOp2aHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20  B030€lUCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCUCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIxx. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoneHoza»,  «DKocHCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOro jecay, «DyHKIMOHAIbHbIE
Ipylinbsl OPraHu3MOB B 3KocucTteMme», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«lenu nutanus (nacTOMILHASA, JETPUTHAA)», « DKOJIOTHYECKasi MUPaMUJIa YHCEID»,
«OKoyoruyeckas nupamusia OuoMacch», «IKOJOTHMUYEcKas MUpaMuia SHEPTUN»,
«O0pa3zoBanue 6onotay, «llepBuunas cykueccus», «BoccTraHoBIEeHUE jeca 1mocie
noxapa», «9KoCHCTeMa 03epa», «ArpoueHos3», «KpyroBopor BEHIECTB W ITOTOK
SHEPruu B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMK HACEKOMBIX, Yydelia MTHUI] U
3Bepei, repdapun KyJIbTYypHBIX U IUKOPACTYILHUX PACTEHUI, aKBApUyM KaK MOJIEIb
DKOCHCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucanue ypo0o3KOCUCTEMBI».

Jlabopatopnas padora «/3ydyenne pa3zHooOpa3us MEJIKUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX.

JKCKypcusi «DKCKypCUsl B TUIHYHBIA OMOTEO1IeHO03 (B yOpaBy, Oepe3HsK,
€JIbHHK, Ha CYXOJI0JIbHBIA UM IOWMEHHBIN JIYT, 03€P0, OOJIO0TO).

IKCKypeHsi «ODKCKypCHs B arpo3KOCHUCTeMY (Ha MOJ€ WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHasi IKoCHUCTEMA

buocdepa — obOmennanerapHas o0Oojouka 3eMiiM, TA€ CYIIECTBYET WIH
CyLIECTBOBaja XM3Hb. PazBuTHe npejacrtaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepraackoro o 6uochepe. Ob6nactu 6nocdeps! u e€ coctan. XKupoe
BellecTBO Ouochepsl U ero GyHKIHH.

3aKOHOMEPHOCTHU CylecTBOBaHus Ouocdeprl. OcobeHHocTH 6uochepsl Kak
rio0anpHOM 3K0ocucTeMbl. J[MHaMuueckoe paBHoBecue B buochepe. KpyroBopoTsi
BEILIECTB U OMOT€OXMMHUYECKHE KB (Yriaepoja, a3oTa). PUTMUYHOCTD SBICHUN
B Ouocdepe.

3onanbHOCTh OMoOchepnl. [lonarne o Ouome. OCHOBHBIE OHWOMBI CYIIIHU:
TYHJpa, XBOMHBIE JI€Ca, CMEIIaHHbIE U MIUPOKOJIUCTBEHHbIE Jieca, CTENU, CABAaHHBI,
MyCTHIHU, TPOMUYECKUE JIeCa, BLICOKOTOPbs. Kinmart, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIUSA )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIHAIA U
ouochepHbIX QYHKIUH.

JdeMoHCcTpanuu

[Toptpetsr: B. U. Bepnaackuid, 3. 3rocc.

Tabmuipl u cxembl: «['eocdeprr 3emnny», «KpyroBopoT azota B MPUPOIE»,
«Kpyrosopot yriepona B rmpupone», «KpyroBopor kuciopoga B HpHUPOJEY,
«KpyroBopoT Boabl B npupoae», «OcHoBHbie OMOMBI cyminy, «Kiaumartnueckue
nosica 3emim», «Tynapay», «Taira», «Cmemannsiii gec», «LIMpokoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctoiHsy, « Tpornueckunil gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0LIaf cpeaa

DKOJIOTMYECKHE KPU3HChI M UX MNpuUuuHbL. Bo3jelcTBue denoBeka Ha
ouochepy. 3arpssHeHue BoO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTPONOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA M XKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJIBIL.
Kpacubie xuHurun. Oco0o oxpaHsemble mnpupojansie Tepputopun (OOIIT).
Boranndeckue caipl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO PA3BUTHUS UYEIOBEYECTBA U IPUPOIBI.
PanrionanbHO€  TPUPOJOMNOJIB30BAHME U COXpaHEHUE  OHOJOTHYECKOTO
pasHooOpazust 3emnu. OOIMEe 3aKOHOMEPHOCTH TJI00AJbHBIX JKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €0 BEPOSITHBIE MOCIIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanonuvie ungopmayuonnvie cucmemsi, odecneuusarowue O00Cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U dKkocucmem. OcHoGbl



IKopeaburumayuu IKocucmem u cnocobos 6opvOvl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabauubl W cXembl:  «3arps3HeHHe  aTMocdeprl»,  «3arps3HeHue
ruapocdepsl», «3arpszHenre 1ouBb», «llapHukoBbiii  3ddexT», «Ocobdo
OXpaHseMble IPUPOIHBIE TEPPUTOPUNY», «MoOJIeNI YIPABISIEMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSeMbIX pacTeHH U >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanun, KpacHOM KHUTH perHoHa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yjdbTaTaM OCBOCHUS
oOydJaroluMHCsl TMPOrpaMM CpeHero oOmero oOpa3oBaHUs: JIMYHOCTHEIE,
METAPEAMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrpPaMMBbl IO OMOJIOTUH
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOLINE: OCO3HAaHWE OOYYAIOIIMMUCS POCCUHCKON
rpaXXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHHI0  OHOJIOrHUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEKIACHUN JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCSI PYKOBOJICTBOBATHCSI B CBOEH
NEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOr0  O0pa3OBaHUs, Haluyue  HNpaoOCO3HAHUS  DKOJIOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHMSI IPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EJIUMHCTBE Y4YeOHON M BOCIHUTATEIBLHOM JESATEILHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIbTYPHBIMU, HCTOPUUECKUMH U JTYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, NMPUHSATHIMUA B OOIIECTBE MpaBWJIaMU U HOpMaMmu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUS, CaMOBOCIIUTAHUSI U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEN MO3WLMUM JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUA K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapUIEMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HAcCIeAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKPYKAIOIIEU CpeLe.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, PacUIMPEHUE >KU3HEHHOTO
ONbITa U ONbITA JIEITEIBHOCTH B MPOLIECCE PEaU3alMi OCHOBHBIX HAIPaBICHUU
BOCMUTATEIBHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH IPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UILIMIO T0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JEUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIOJICH C Pa3HbIMU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HCCIENOBATEIbCKUX 3a/lady, YBaXKUTEIbLHOIO
OTHOILICHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPHOTUYECKOI0 BOCTIUTAHUSA:

chopMHUPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpUuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a CBOM Kpad, CBOIO PoauHy, CBOM A3BIK U KYJIBTYpY,
MPOILIOE U HACTOAIIEE MHOTOHALIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
NOCTUKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYE;

CIOCOOHOCTh OLIEHMBATHh BKJIaJ POCCHUICKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHe OHMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJOTMHM B TMO3HAHUM 3aKOHOB
MPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

unerHas yOexxJI€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 32 €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCHUIMCKOTO HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHUE JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTH4EeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBUS KUBOW NPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuueckoro Bocnutanus, GopMHPOBaHHMS KYJIbLTYPbl 30POBbSl U
IMOIMOHATBHOIO 0JIarONOJIyYHs:

MOHUMaHUE W peaau3alus 37J0pOBOTO U Oe3omacHOro oOpasza >KH3HH
(3mopoBOe  TNUTaHHWE, COONIIOJECHHWE TUTMEHUYECKUX TpaBWJl U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTIbIXa, peryisipHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHUMAHHE IEHHOCTU TMPaBUJI HUHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIMIX, YIPOKAOIIUX 3/J0POBBIO U KU3HU JIOJIEH;

OCO3HAHUE MOCIEICTBUN M HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHHE IIEHHOCTH MacTepCTBA, TPYAOJIIOOHE;

TOTOBHOCTh K AKTUBHOW JIE€SITENIBHOCTH TEXHOJOITMYECKOW U COLMAIBHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHSATH TAKYyIO IESITEILHOCTD;

MHTEpEC K pa3iMuHbIM cepaM MpoPecCHOHATBHOU NEATeIbHOCTU, YMEHHE
COBEpIIaTh OCO3HaHHBIN BBIOOp Oyaymiedl mnpodeccun U pearu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O W CaMOOOpa3OBaHUIO Ha
NPOTS)KEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCITUTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MNPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIMbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM HX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYKAIOLIEU CPEBI;

OCO3HAHHE TJI00ANBHOIO XapaKTepa JKOJIOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJB30BaTh MNpHUOOpETaEMble NPU H3YYEHHH OHOJIOTHUU
3HAHUST M YMEHHUS TMPU pEIICHUH MpoOJeM, CBS3AaHHBIX C palUOHAJIBLHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJIEHHE  MpaBWI  TMOBEJACHUS B MPUPOJIE,
HaMpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HEIMPUATUE JCWCTBUM, NPUHOCAIIMX BpPEeH OKpYNKaroUen
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJIOTHUUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;



HaJU4Yue Pa3BUTOrO HKOJIOTUYECKOTO MBIILICHHUS], YKOJIOTUHYECKONU KYIbTYpHI,
OmbITa NEeATeNbHOCTH AKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMHU B ITO3HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTUIO B MIPAKTHUECKOU JIESITEIbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOIECTBEHHOW MPAaKTUKH, OCHOBAHHOT'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXKTY JIFOAbMHU U MIO3HAHUS MUPA;

MoHUMaHHe crnerupuKku OHOJMOTHM KaK HayKH, OCO3HAaHHS €€ poiu B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpEACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpodsiemM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JJIsi COBPEMEHHOW IMBHIM3AIIUHU:
oOecrieyeHUs: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh pecypcHble  MOPOOJEMbI  Pa3BUTUS
YeJIOBEUECTBa, MOUCKA MYTEeW BBIXOJA U3 TII00AIBHBIX AKOJIOTHUECKUX MPOOJIEM U
o0ecrieueHus: mepexoja K  yCTOMWYMBOMY  Pa3BUTHIO,  PallMOHATBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpCOB U (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHUECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHON TpaMOTHOCTH, Kak
COCTaBHOM 4YacTH (YHKIIMOHAIBHOW rpaMOTHOCTU oOywaromuxcs, GopmupyeMoin
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HAaHWUS [JI1 aHalu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HA OCHOBE HAay4dHbIX (PAKTOB U
MMEIOIIUXCS JJAHHBIX C 1IeJIbIO MOJTYYEHHUsI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHHE IEHHOCTH HAay4YHOU JEsITEIbHOCTH, TOTOBHOCTHb OCYIIECTBISATH
MPOEKTHYIO U KCCJIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAILHO U B TPYIIIE;

FOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW 1O OHOJOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yibTaThl OCBOEHHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYUMble Mg (OPMHUPOBAHUS MHUPOBO33PEHUS] OOyHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIe MOHSITHUS, OTpakarolue
LEJTOCTHOCTh HAY4YHOW KapTUHBI MHUpa U crnenuduKy METOJIOB IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (pakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOJEHUE,  HM3MEpPEHHE,  OKCIEPUMEHT U JApYrue);
YHUBEpCaJibHbIe ydeOHble JeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHbIE,

PETYISITUBHBIE), o0ecreynBaoIne (bopmupoBaHuE (G yHKIHOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMMETEHIMH OOyYarouIuxcs; CHOCOOHOCTh
oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
[I03HABATEJILHOU U COLIMAJIBHOW IPAKTUKE.

B pesynbrare wu3ydyeHus OWOJIOTHUM HAa YpPOBHE CpeaHEro OOIIero
oOpazoBanuss y oOyuaromerocss OyayT choOpMUpPOBaHbl MO3HABATEIbHbIC
YHUBEpCaJIbHbIC YUeOHbIE JEeHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbBIC YUeOHbIC
JEUCTBUS, PErYJISTUBHbIE YyHUBEpCaJbHbIE Y4YeOHBbIE JCHCTBUS, COBMECTHAas
NeSATEeNbHOCTb.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTPaMMbl CPEIHETO O0OIIero
00pa3oBaHus JI0KHBI OTPakKaTh:

OBaanenne YHHBeEpPCAJIbLHBIMHA yueOHbIMHI NMO3HABATEIbHBIMHU
AeMCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHe TEeHCTBHS:

CaMOCTOSITETbHO  (OpMyNIMpOBaTH W aKTyalIU3UpPOBaTh  MOpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JOTUYECKOTO MBIILJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Kilaccupukaiuu, o000IIEHNUs), pAaCKPBIBATh CMbICI
OMOJIOrMYECKUX MOHSATUN (BBLACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMH );

OMpEeNeNaTh LeNu MACeSTEIbHOCTH, 3ajaBasi MHapamMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEILHOCTH C TOCTABJICHHBIMU LIEJISAMU;

MCIIOIb30BaTh OMOJIOTMYECKHUE MOHSITUS JJIs1 00bsICHEHUSI (PAaKTOB U SIBJICHUM
YKUBOM NPUPOBI;

CTPOUTH JIOTUUECKHE pacCyXJeHHUs (MHAYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMbIX
SABJICHUSX, (DOPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHbIC CpeacTBa 1St MpeCTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILICHHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



Takk€  MOPOTUBOPEYMH  pa3HOTO  POJia,  BBISBICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbl ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUHN AEATEIbHOCTH;

KOOPAMHUPOBaTh M  BBHINOJHATH pabOTy B  YCIOBUSAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX NPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACCTBUS:

BIIaJIETh HABBIKAMU Y4EOHO-HUCCIIEI0BATEILCKONU U MTPOEKTHOMN JIESITENHHOCTH,
HaBbIKAMU  pa3pelieHus: NTpoOJjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7]a4, IPUMEHECHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3IMYHbIE BUJIBI JIESITEJBHOCTU 1O TOJYYEHHUIO HOBOTO
3HaHUS, €ro HHTEepIpeTalni, MNPeoOpa30BaHUI0 U MNPUMEHEHHI0 B Y4EOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3AaHUU YUCOHBIX U COIMATIBHBIX MPOEKTOB,;

(dbopMupOBaTh Hay4YHBIN TUI MBIIUICHUS, BJIaJeTh HAYYHON TEPMUHOIOTHEH,
KIJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3ajJauyd B 00pa3oBaTEbHOU
NEATEeNIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIC CBS3M U aKTyaJlM3UpOBaTH 3ajiady,
BBIJIBUTaTh TUIOTE3Y €€ pEeIICHUs, HaXOJIWUTh apryMEHThI JJIsl J0Ka3aTelibCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYYECHHbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN TMOUCK IMEPEeHOca CPEICTB U CHOCOOOB
nercTBUs B MPOGECCUOHANIBHYIO CPEAY;

yMETb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJIEH, NPEAJiaraTb OPUTMHAIbHBIE MOAXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aJ1auu, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJSAPHOW JHUTEpaType, OHOJOTHUECKUX CJIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHaIu3UpOBaTh



MH(pOpMALINIO pa3IUYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTUUECKU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopmMynHpoBaTh 3aMPOChl U MPUMEHSITh Pa3IMYHbIE METO/bI MPU MOUCKE U
otOope Ouonornueckod MHpOpMalUU, HEOOXOUMON ISl BHIMOJHEHUS! y4EOHBIX
3ajay;

npuoOpeTaTh OMNbIT HCMHOIb30BaHUA HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMY  MpPEICTABICHUS
ouosiornueckor nHPopmaru (cxemsbl, rpaduku, TUarpaMmbl, TaOIUIbI, PUCYHKH
H IPYyroe);

UCIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACcTBa mpu padore
Oouosiorndueckor uHbOpMaLMEl: TPUMEHSTh XUMHYECKHe, (Qusnueckue u
MaTeMaTU4YecKue 3HaKh W CHUMBOJBL, (popmyiibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHME  CPEICTBA
HarJIs,THOCTH;

BIIQJIETh ~ HABBIKAMU  paclo3HaBaHWA U 3allUThl  MH(OpMaILNH,
MH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJaieHNe YHHBEPCAIbLHBIMIA KOMMYHUKATUBHBIMH J1€/iCTBUSMMU:

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAIIMHU BO BCeX chepax »KU3HU, AaKTUBHO y4acCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYX/IaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBAThb CYXKJICHHSI OTHOCUTEIBHO BBIMIOJHEHUS IIpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
JMajora Uiy JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COIIMATIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTYyalluH,
YMETb CMSTYaTh KOH(MDJIUKTHI U BECTU MEPETOBOPHIL;

BIIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aMMOJICUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSABISITh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppEKTHOU opme HOopMyTUpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeJIbHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBLIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOCHCTBUS MIPU PEIICHUU yueOHOM 3a/1a4u;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JECHCTBHI C y4E€TOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;



MPUHUMATh €AW COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKEHHUIO: COCTABIISATH IUIAH JCUCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHHMM YYacCTHUKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHUBATh Kadye€CTBO CBOEro0 BKJIaJa M KaXKJOTO YYaCTHHMKA KOMAaHIbl B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OLUECHUBATh HAEHW C TMO3ULUWHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYyalusX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU ACICTBUSIMH:

1) camoopranusanus:

UCIOIb30BaTh OWOJOTUYECKUE 3HAHMS [Ji1 BBISIBICHHS MPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIPHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEIBHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4yu B 00pa30BaTEIbHON
JNEATENbHOCTU U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITEJIbHO  COCTABJISITh IUIAH  pEHIeHUsT MNpoOJeMbl C  y4€ToM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTECHHUII;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacupsTh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pelLICHUE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO HIUPOKON 3PYyAUIMUA B
pa3HbIX O0O0JIACTSIX 3HAHUM, MOCTOSHHO TOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHBBI B JEITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIaJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTEIbHBIX IPOLECCOB, HX PE3yJbTATOB U
OCHOBaHUM, UCIOJIL30BATh MPUEMBI pePICKCUH JJIsi OLICHKU CHUTYyalluu, BhIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHHUS MO HUX
CHIKECHUIO;



MPUHUMATh MOTHBBI M APTyYMEHTBI JAPYIMX I[PU AaHAJIU3E€ PE3YyJIbTAaTOB
NEATENbHOCTH;

3) npuHsiTHe ceds1 M APYrux:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpPU aHAJIN3€ PEe3yJIbTAaTOB
JNEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIUX HA OIIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUS Y4eOHOTO MpeaMeTa
«buonorusg» Ha yriayOJN€HHOM ypOBHE OpPUEHTHUPOBaHbI Ha oOecleyeHue
npoduibHoro  oOydeHuss  oOywarommxcss  Ouosnoruv. OHM  BKJIHOYAIOT:
crenuduyeckue A OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 11O
OCBOCHUI0, UHTEPIIPETALIMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JEATCIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PAa3TUYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusx. lIpenmeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHwusl.

[IpeameTrHble pe3ynbTaThl OcBOoeHUs yueOHoro mpeamera «buonorus» B 10
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OWOJIOTUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MHUpPaA, B
MO3HAHUM  3aKOHOB  NPUPOJBI W  PEIIEHUH MNpodJieM  panuoOHAIbLHOTO
MIPUPOJIONOIB30BAHUS, O BKJIaJEe POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oonojoruu,

BIIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpash  BKJIOYAET:
OCHOBOIIOJIAraloiue OUOJIOTUYECKHEe TEPMUHBI W TOHATHS (KHU3Hb, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOPETyJlus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, W3MEHUYUBOCTh, POCT U PA3BUTHE), OUOJIOTHYECKHE TEOPUHU
(knerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi T€OpHsI
HacnencteeHHoctu T. Moprana), yuenuss (H. Y. BaBuimoBa — o 1eHTpax
MHOrooOpa3usi ¥  MPOUCXOXKJICHUS  KYJIbTYpHBIX  pacTeHUM),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TMEPBOrO MOKOJICHUS, PACHICIUICHUSI, YUCTOTHl T'aMeET,
HE3aBUCUMOro HacienoBanus [. MeHngens, TIOMOJIOTHYECKUX PSIIOB B
HacJeJICTBEHHOU U3MCHUYHUBOCTHU H. . Basuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TMO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, H3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHUE BBIACIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OakTepuii, rpuOOB, pacCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPraHOB U CUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOUIMX B OPraHU3Max PacTeHUH, KMBOTHBIX M YEJIOBEKa, OMOJOTMYECKHUX
IIPOLIECCOB: OOMEHa BEIIECTB (METa0OIM3M), IPEBPALLECHUS SHEPTUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTPpOPHOro TUIOB MUTAHUA, (POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, ME€H03a, raMeToreHes3a, ’MOPHOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS T€HOB, FE€TEPO3UCA, HCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAaHABIMBAaTh B3aMMOCBSI3HM MEXIY OpraHOMJAMU KJIETKH U HX
GYHKIUSMHE, CTPOGHHEM KJIETOK pAa3HbIX TKaHEH M WX (QYHKIUAMH, MEXIY
opraHamMu ¥ CHUCTEMaMU OpPraHOB Yy pAacTEHUM, >KMBOTHBIX M YEJIOBEKa MU HX
(GyHKUMAMH, MEXIYy CHUCTEMaMH OpPraHoB M HMX (QYHKUUSMH, MEXIY >STanamu
oOMEHa BElIECTB, ATalaMy KJIETOYHOI'O LIMKJA U KU3HEHHBIX UKIOB OPraHu3MOB,
JTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
(hakTOopamMu cpeibl OOUTaHUS;

YMEHHE BBISBIATH OTIWUYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE MCIO0Jb30BaTh COOTBETCTBYIOIIHE apPryMEHTbI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JUJIs JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pelaTb OMOJIOTHYECKUE 3aa4H, BBIABIATh TPUUNHHO-CIIEICTBEHHbBIE
CBSI3M MEXY UCCIIETYEMBIMU OMOJOTMYECKUMHU MPOLIECCAMU U SIBIICHUSIMH, J€JaTh
BBIBOJIbl U IPOIHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATHh JA0OpaTOpHBIE M MPaKTHUYECKHUE PadOThI, COOJIIOAATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIABUraTb THUIIOTE3bl, MPOBEPSITh HUX SKCHEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYNIHMpYs LEdb HCCIECIO0BaHUS, AaHAJIU3UPOBATH IOJIYYEHHBIE
pE3yJIbTATHI U AENIaTh BHIBOJBL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIENOBATENIbCKOM paboTe Mo Ouoyoruw,
HKOJIOTMM M MEJMLMHE, NMPOBOJMMOM Ha 0a3e IIKOJbHBIX HAaYYHBIX OOLIECTB, U
nyOJUYHO  OPEACTaBIATH  IOJIYYEHHBbIE  PE3yJIbTaThl HAa  YYEHHYECKHUX

KOH()epeHUHUsX;
YMEHUE OIEHUBATh ASTUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OWojmoruM W MEOUUUHBI  (KJIOHMUPOBAaHHUE,  HCKYCCTBEHHOE

OIUTIO/IOTBOPEHHE, HAMNPABICHHOE M3MEHEHHE I'€HOMa W CO3JaHhe TPAaHCIE€HHBIX
OpraHU3MOB);



YMEHHE OCYIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiei mpodeccuoHanIbHON
JeATeNIbHOCTU B 00JlacTh OMOJOTUM, MEIAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3SICTBA, MUIEBONW MPOMBIILICHHOCTH, YIIIYOIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIMPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJIOKEHUE OMOJIOTHYECKOr0 O0pa3oBaHUsT B  OpraHU3alUsiX CpPEeIHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OcBOeHUs yueOHOro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa, B MO3HAHMM 3aKOHOB MPHUPOJbI M PEIICHUH SKOJOTHYECKUX
npoOJjieM 4YeJIOBEYEeCTBAa, a TaKXKE B PEIICHUH BOMPOCOB PAIMOHAILHOTO
MIPUPOJIONONIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOT'O OTHOIIEHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CHUCTEMOM OWOJIOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET
OmpeNieSieHUs] UM TOHUMAHHME CYIIHOCTH OCHOBOIOJIATAIONINX OHOJOTHYECKUX
TEPMUHOB M TOHSATUN (BUI, dKocHcTeMa, Ouocdepa), OMOJIOTHYECKHE TEOpUU
(aBostoruonHas Teopus Y. JlapBuHa, CUHTETHUYECKAs TEOPHUsS BOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — o myTax u HampasieHUsx 3Bomtonuu, B.U. Bepnaackoro — o
ouocdepe), 3akonbl (reHerudyeckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3apopeimieBoro cxojacrea K. M. boapa), mpaBuna (munumyma [O. JluOuxa,
AKOJIOTMUYECKON THUpaMuibl SHEpruu), rumnotesbl (runoreza «mupa PHK» V.
I'unGepra);

YyMEHUE  BJQJETh  OCHOBHBIMU  METOJAaMU  HAy4HOro  IO3HaHWUS,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKUX HCCIIEI0OBAHUSAX HKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MEpeHune, HaOJIJACHUEe, SKCIIEPUMEHT), CIIOCO0aMHU BBISBICHHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEHATh CYIIECTBEHHbIC MPU3HAKU: BUJIOB, OHOT€OIEHO30B,
SKOCUCTEM U Ouocdepbl, CTAOUIU3UPYIOMIEro, ABUXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHMUs, BIUSIHUS ABUXKYIIUX CHJI BOJIFOIMU HA T€HO(OH]I MOMYJISIIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHMs, YepeJOBaHUsl HaNpaBICHUN
ABOJTIOLIMH, KPYTOBOPOTA BEMIECTB U MOTOKA IHEPTUU B IKOCUCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aUMOCBSI3M MEXIYy TMPOIECCaMH SBOJIOLNH,
JBIDKYIIUMU CUJIAMH AaHTPOIIOre€HEe3a, KOMIIOHEHTaMH Pa3IUYHBbIX HKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHE  BBIABISITH  OTIMYUTEIbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpeae OOMTaHHS, aOMOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBS3€Ml  OpraHu3MoB B  COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCHO0JIb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJUKY JUIsl I0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYMI, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, €IMHCTBA
YeJIOBEUYECKUX pac, HEOOXOJAUMOCTH COXpPaHEHHUsI MHOTooOpa3us BHJIOB H
AKOCHUCTEM KaK yCJIOBUS COCYIIECTBOBAHUS TPUPO/IbI U YEIIOBEUECTBA;

YMEHHUE peliaTh OMOJIOTMYECKHUE 3a/1a4i, BBISIBISTh IPUUUHHO-CIIC/ICTBEHHBIE
CBSI3U MEXK]1Y UCCIIETyeMbIMU OMOJIOTHYECKUMU MPOIIECCAMHU U SIBIICHUSIMU, J€J1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATh JA0OpaTOpHBIE M MPaKTHUYECKHUE PadOThl, COOJIIOAATh
npaBuiia Mpu padboTte ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPSATH UX SKCIHEPUMEHTAIbHBIMU
cpeacTBaMu, (OpPMYyIUpYsS IeJb HCCIEIOBAaHMS, AaHAIM3UPOBATH TMOJYYEHHBIC
pe3yAbTaThl U JieiaTh BEIBOIbI;

YMEHHE Y4YacTBOBaTh B Yy4e€OHO-HCCIENOBATEIbCKOM paboTe Mo Ouoyoruw,
AKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3ze NIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  IMOJYYEHHBIE  PE3yJbTaThbl HAa  YYCHUUYECKHX
KOH()epeHUHUsX;

YMEHHUE OIIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKIECHUU KU3HH, YEJTOBEKA
M YEJIOBEYECKUX pac, O MPUYUHAX, MOCIEACTBUSAX U CIOCO0aX MpeAoTBpalleHus
rio0aIbHBIX U3MEHEHHI B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodeccuoHanbHOM
JEATEeNIbHOCTU B 00J1acTh OMOJIOTMH, SKOJIOTUH, TPUPOAONOIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJOTUM, BETEPUHAPUHU, CEIHCKOTO XO35UCTBa, MUIIEBON
MIPOMBIIIJIEHHOCTH, YIAyOJiATh T[O3HABaTENbHBIM HWHTEpPEC, HANpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYHOIIEH  mpodeccud U TPOJOIHKEHUE
OMoJIOrM4ecKoro oOpa3oBaHUsl B OpraHU3alMsIX CPEAHEro MPoQPEeCcCUOHATBHOTO U
BBICIIIET0 00pa30BaHMUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buosorus xak Hayka
2 JKuBble cUCTEMBI U UX U3yYEHUE 2
3 buonorus knerku 0.5
4 XuMudeckas OpraHu3aLus KICTKU 10
5 Ctpoenuie U GyHKIMH KIETKH 2
6 OOMeH BeIecTB U IpeBpalleHre YHEPTUU B 9 |
KIIETKE
7 HacnencrBenHnast unopmarust u 9 0.5
peann3anus €€ B KJIETKE
JKu3HEeHHBIN UKIT KIETKU 6 1
Crpoenue u GyHKIIMH OPraHU3MOB 17 1.5
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
M3MEHUMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTHU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuus opraHu3MoB 4 1
16 bruoTexHoN0THUA U CUHTETHYECKasi OMOJIOTHS 4
17 PeszepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
| 3apoK/IeHUE U pa3BUTHE IBOJIIOLIMOHHBIX 4
NpEeJCTaBICHUN B OMOJIOTUI
2 MukposBontonus U €€ pe3yJbTaThbl 14 2
3 MakposBotonus U €€ pe3yIbTaThl 6
IIpoucxoxxaeHue U pa3BUTUE )KU3HU Ha
4 15 1.5
3emiie
5 IIpoucxoxaeHue 4ea0BeKa — aHTPOIIOTEHES 10 1
DKOJI0THsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHU3MOB U HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpeion
Opranusmsl 1 cpesja 0OUTaHHS 1.5
DKoJ0rus BUAOB U NOMYJIALUN 0.5
DKoJI0THs COOOIIEeCTB. DKOJIOTHIECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbpHast SKocUCTEMA
11 UYenosek u OKpyxarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
No ara ugposbie
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁl()l:lI;OBaTeJILHLIe
padoThI padoThI pecypesI
1 Bbuoniorus kak KOMIUIEKCHast HayKa U Kak 1
9acTh COBPEMEHHOTO O0IIIecTBa
JKuBbl€ CCTEMBI M X CBOWCTBA 1
3 YpoBHEBas OpraHu3aus )XKUBbIX CHCTEM 1
4 VicTopust OTKPBHITHS ¥ U3YUEHUS KIICTKH. 1
Knerounas teopus
Metoas!l MOJIEKYIIPHON U KIETOYHOU
ouonoruu. [IpakTuueckas padora
5 «3y4ueHre METOJI0B KJIIETOYHOW OHMOJIOTHH 1 0.5
(xpomarorpadus, 31ekTpodopes, '
middepennnanbHoe HEHTpU(YrUpOBaHHE,
[TLIP)»
6 XUMHUYECKUN COCTAB KIIETKU 1
. MuHepanbHbIe BEIIECTBA KIETKH, UX 1
Ouosornyeckas poib
Opranuyeckue BelecTBa KIeTKU — OeNKH.
2 JlaGopaTopnas pabora «OOHapyxeHue | 0.5
OCJIKOB C MOMOIIHIO KAYECTBEHHBIX '
peaxkuuin»
9 CoiicTBa, Ki1accupuKays u GyHKIUN 1
0enKoB




OpFaHI/I‘ICCKI/IC BEIICCTBA KIICTKU —

10
YTJIEBOIbI
1 Opranuyeckue BelecTBa KIeTKU —
JIUTTHTBI
Hyxnennossie kucnotsl. ITHK u PHK.
12 JlaGopatopnas pabora «VccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJIETOK PA3JINYHBIX OPraHU3MOB)
13 Crpoenue u ¢pynkiuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)
14 CexBenupoBanue [JHK. Meroapt
T€HOMUKH, TPAHCKPUIITOMHUKH, TPOTECOMHUKHI
15 Metoabl CTPYKTYpHOI OHOJIOTHH
16 Tunel knerok. [IpokapuoTnyeckas KieTka
CrpoeHune 3yKapuOTUYECKOM KIIETKH.
17 [Tpaktudeckas padora «3yueHue cBONHCTB 0.5
KJICTOYHOI MEeMOpaHbI»
18 IToBepXHOCTHBIH anmnapar KJIETKH
OnnomeMOpaHHBIE OPTaHOUIBI KIETKH.
19 [Ipaktuyeckas padora «M3yueHnue
JBMKEHUS [IUTOIIA3MBbl B PACTHTEIBHBIX 05
KJIETKaxX»
[TosryaBTOHOMHBIE OPTraHOUABI KIETKU:
20 MUTOXOHAPHUH, TuTacTUAbL. JlabopaTtopHas
pabota «/ccnenoBanue mia3Moan3a u 05
JETIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX»
21 HememOpanHbIe OpraHOUIb! KJIETKH
22 Crpoenue u GyHKIUH s1Ipa




23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3ydeHue cTpoeHus KIETOK pa3InyHbIX
OpPraHu3MOBY

0.5

24

ACCUMMIIAIMS U TUCCUMUIISALIUS — JIBE
CTOpOHBI MeTabosm3ma. Tumnsl oOMeHa
BemiecTB. JlaboparopHas pabora
«M3ydyeHne KaTaIuTU4ECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WIH
KaTasasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota «M3ydyeHnue GpepMeHTaTUBHOTO
pacuienyieHus epoKCcuaa BOI0poia B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPBI

27

ABTOTpO(]HBIN TUIT 0OMEHA BEIECTB

28

doTocunTes

29

Xemocuntes. JlabopaTopHas pabora
«CpaBHeHHE MTpoIeccOB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AmnaspoOHbIe OpraHu3Msbl. Buabl OposxeHusl.
JlaGopaTopnas padora «CpaBHeHHE
MIPOLIECCOB OPOIKEHUS U IBIXaHUSD)

31

AdpoOHbIE OpraHU3Mbl. DTaIbl
SHEPreTHYECKOro 0OMeHa

32

DHeprusi MEMOPAHHOTO TPaIUEHTA
npotoHoB. Cunte3 AT®: paboTa




npoToHHON AT®-cuHTa3bI

33 Peaknuu MaTpuyHOro CUHTE3a

34 Tpanckpunuus — matpuusslii cuHTe3 PHK

35 Tpancnsiius u e€ 3tTanbl

36 Koaupoanue amuHokuciaot. Posb
pubocom B OMoCcHHTE3€e Oenka

3 Opranuzanys reHoMa y npoKapuoT U

! 9yKapuoT

18 MouiekynspHble MEXaHU3MBbI 3KCIIPECCUHT
T'€HOB Y 3YKapHoT
Bupycsl — BHeKieTouHbIe ()OPMBI )KU3HU U

39 oOnuraTHble napa3utel. [IpakTuyeckas 0.5
pabota «Co3ianre MoJieu BUpyca»

40 Bupycuble 3a0051€BaHus YenoBeKa,
KUBOTHBIX, PACTCHUHI

41 HanortexHosioruu B GMOJIOTMH U MEUIIMHE

42 JKu3HEeHHBIA UK KIETKU

43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JTaboparopHas padota

44 «M3ydyeHre XpoOMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernapaTax»

45 JleneHue KIeTKu — MUTO3
Tuns! knetok. Kapuokunes u HUTOKUHES.

46 JlaGopaTopnas pabdora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus ;KU3HEHHOTO IUKJIA KIETOK




48

OpranusMm Kak eIMHOE LIEI0e

Txanu pacrenuii. Jlaboparopnas pabota

49 . . 0.5
«M3ydenue TkaHel pacTeHui»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopnas pabora «3yueHue TkaHe 0.5
KHUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «3y4yeHue opraHoB BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBu>KEHNE OpraHU3MOB

54 IInuranue opranu3MoB

55 [TuTaHue NO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CUCTEMA YeI0BeKa

56 JlpIxaHWEe OpraHu3MOB

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHusmMoB

61 3amura y opraHu3MoB

62 NMMyHHas cucreMa 4eaoBeKa

63 PaznpaxuMocTs U perynauus y
OpraHu3MoOB

64 ['ymopanbHas peryasius 1 SHIOKpUHHAs

CHUCTEMA XMBOTHBIX M YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

ITonoBoe pa3MHOKEHHE

67

Meiio3s

68

I'ametorenes. Ob6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlaboparopHas paboTa
«M3ydenue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpErapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTUE OPraHU3MOB —
OHTOI'€HE3

70

3akiagka OpraHoB U TKaHEU U3
3apOJIBIILIEBBIX JINCTKOB

71

Poct u pa3BuTHE )KUBOTHBIX.
JlaGopaTopnas pabota «BblsiBieHue
MIPU3HAKOB CXOICTBA 3apO/IbIIIei
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
JlaGopaTopnas pabora «CTpoeHHe OpraHoB
Pa3MHOXEHHSI BBICIITUX PACTCHUI

0.5

73

I/ICTOpI/IH CTAaHOBJICHUSA U PA3BUTHA
IFCHCTUKH KaK HaYKU

74

OCHOBHBIE TIOHSATUS U CUMBOJIBI T€HETHKH.
JlaGopaTopnas pabdora «po3oduna kak
00BEKT FreHEeTUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEAOBaHUS
pU3HAKOB. MOHOTHOpHIHOE
ckperuBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOTHOPHUTHOTO
CKpeIIMBaHuA y Ap030Quis"

0.5




I_II/ITOJIOFI/I‘ICCKI/IC OCHOBBEI MOHOFI/IGPH,Z[HOFO

76 1
CKpPELIMBaHUSA
77 Ananusupyrouiee ckpemuBanue. Henomnnoe 1
JOMUHHPOBAHUE
JIMrubpuiHoe CKpeluBaHue.
73 [Ipaktuyeckas padora «M3yueHnue 1 0.5
Pe3yIbTaTOB AUTHUOPUIHOTO CKPEIIUBAHUS '
y ApO30(UIIBI»
79 [{uTonoruyeckrue OCHOBBI JUTHOPUIHOTO |
CKpPEIIMBaHUS
80 CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB 1
81 XpoMOCcOMHas TEOPHsI HACIEICTBEHHOCTH 1
82 I'eneruka nmomna 1
83 I'eHOTHI KaK LIE€IOCTHAs CUCTEMA 1
24 I'eHeTHYECKUI KOHTPOJIb Pa3BUTHUSA 1
pacTeHuil, )KUBOTHBIX U YEIOBEKa
25 N3MeHunBOCTD NpU3HAKOB. Brbl 1
M3MEHYMBOCTH
86 MoudukanoHHas H3MEHYUBOCTD 1
BapuauuoHHblii ps 1 BapualMOHHAS
kpuBas. JlabopaTopHas pabora
%7 «HccnenoBanue 3akOHOMEpHOCTEH | 0.5
MO (UKATIOHHONH N3MEHUMBOCTH. '
[TocTpoeHue BapHallMOHHOTO psijia U
BAPUALIMOHHON KPUBON»
28 I'enoTHUNIMYECKass N3MEHYUBOCTb. |
KomOuHaTHBHAs N3MEHYHUBOCTD
89 MyranuoHHast U3MEHYUBOCTb. 1 0.5




ITpaktuyeckas padora «Myranuu y
Ipo30¢GuiIsl (Ha TOTOBBIX
MUKpOIpeInaparax)»

90

3aKOHOMEPHOCTU MYTAI[MOHHOT'O IIpolLECca.
ONUreHeTHKa U SIIUT€HOMUKA

91

I'enetnka yenoseka. [IpakTuueckas padora
«CocTraBieHUe U aHaJIu3 POAOCIOBHOIN

0.5

92

MeTtoasl MEAUIIMHCKO T€HETUKHU

93

3HaueHue MEIUILIMHCKOM TEHETUKHU B
MPEIOTBPAIICHUH 1 JICYCHUN TeHETUYECKUX
3a200J1€BaHUN YEJIOBEKA

94

OCHOBHBIE TIOHSTHUS CEIEKIIHH.
JlaGopaTopnas pabora «/3yueHue copToB
KYJBTYPHBIX PACTEHHI U OPOJ] TIOMAITHUX
KUBOTHBIX)»

0.5

95

MeToabl CeNeKIIMOHHON PabOTHI.
JlaGopaTopnas pabota «/3yueHre MeTo10B
CEJICKLIUU PACTCHUN»

0.5

96

JIOCTHKEHMS CEJIEKIIUU PACTCHUHN U
KHUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHUE U UCIIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

98

bruoTexHo0THA KaK HayKa U OTpacib
npousBojacTBa. [IpakTuueckas padora
«M3yduenue 00beKTOB OMOTEXHOIOTUIY

0.5

99

OCHOBHbBIC HANPaBJICHUSI CHHTETHYECKON
OHUOJIOTUU




100 XpoMOCOMHas U T€HHAsI HHKEHEPHUS 1
101 MenuiuHckre OMOTEXHOJIOTHH 1
102 PesepsHbiit ypok. IloBTOpenue, 1
000011IeHNEe, CUCTEMATH3ALHS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1
- OB IO 102 13.5

I[TPOTPAMME




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara " BbI
w/n Tema ypoka Beero KonTtpoabnbie | IlpakTnueckue iyqelmﬂ :)Iﬁlil;l;((;BaTeeJIbele
padoThI padoThI pecypesI
1 OpomononHas Teopus Y. Jlapsuna 1
) JIBMoKyIpe CUIIbl 3BOJIFOUMH BUAOB 110 Y. 1
JapBuny
3 Boprba 3a cyiecTBOBaHNE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBII 0TOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
IBOJIFOLIUH
5 DTanbl 3BOIOIMOHHOTO IpoLiecca: 1
MHUKPO?3BOJIIOLUS ¥ MaKPOIBOJIIOLIHS
6 [Momynsius — s1eMeHTapHas €IUHHIA 1
IBOJIFOLIUH
3aKOH reHeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baiin6epra. JJaboparopHas | 0.5
pabota «BrIsiBJIeHHE U3MEHUUBOCTH Y '
0co0eit 0JTHOTO BUAA»
8 DOneMeHTapHbIe (PAKTOPHI IBOITIOIUN 1
9 D¢ ekt ocnoparens. dpdexr |
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. V3000 nomyssumii: 1
reorpaduueckas, OMOJIOrHIecKas
1 EctecTBeHHBIIT 0TOOp — HaNpaBISIOMNN 1
(baxTop 3BONIOLUN




12

[TonoBoit 0TOOP

13

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
JlaGopaTopnas pabota «M3yueHue
apoMop(}030B U UANOAAANITAIIUHN Y
pPacTEHUN U KUBOTHBIX»

0.5

14

[Tpumeps! NpUCTIOCOOICHHH Y OPTraHU3MOB:

Mopdororudeckue, GU3N0IOrHIeCKHe,
OMOXMMUYECKHUE, IOBEICHUYECKHUE.
JlaGopaTopnas pabdora «IIpucnocobnenus
OpPraHW3MOB M UX OTHOCHTEIHHAS
11e1eco00pa3HOCTh)

0.5

15

Bun, ero xpurepun U CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoob6pa3oBanue kKak pe3yapTar
MHUKPO3BOJIIOLIUN

18

CBs3b MUKPO3BOJJIIOIHUU U SITUACMHUOJIOTUN

19

Makponssomtonus. [Taneonronornueckue
METO/Ibl U3yYEHUS IBOJIIOLIMU

20

buoreorpaduueckue MeTOIbI U3yUCHUS
3BOJIIOLUHU

21

OMOPHOJIOTMUECKUE U CPABHUTEIBHO-
MOP(}OJIOTHIECKUE METO bl U3YUCHHS
9BOJIIOLUH

22

MonexkynsspHO-T€HETHUECKHUE,
OMOXMMHUYECKHE U MaTeMaTUYECKUE




MCTOAbI U3YYCHUA 3BOJJIIOLIUA

23 OOm1re 3aKOHOMEPHOCTH HBOJIIOIHH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMIIOB JBOJIIOIHH
)5 Hayunble runoTe3bl MPOUCXO0KICHUS
KU3HU Ha 3emiie
%6 JloHay4HbIE MTPECTABICHHS O 3aPOKICHUN
KU3IHU
7 OCHOBHBIE ATaITbl HEOPTAaHHUYECKOM
SBOJIIOIIUHT
28 ['unoressl 3apoKACHUS KUZHU
HcTopus 3emMiu 1 METOABI €€ U3YUYEHHUS.
29 JlaGopaTopnas padora «M3yueHue u
OTHMCAaHHUE UCKOTIAEMBIX OCTATKOB JAPEBHUX 05
OpPraHu3MOBY
30 HavanbHble Tarsl opraHu4ecKoin
SBOJIIOLIUHT
31 OBOJIIOLUS DYKapHOT
OCHOBHBIE ATAITbI YBOJIIOIIUU
1 pactutensHoro Mupa. IlpakrTuueckas
pabota «M3yuenue ocodbeHHOCTEH 05
CTPOCHHUS PACTCHUN Pa3HBIX OTIETIOBY
1 OCHOBHBIE ATAITBI HBOJIOIUH KHUBOTHOTO
MUpa
DBomoNNs )KUBOTHBIX. [IpakTHueckas
34 paborta «M3yduenue ocobeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xnu3HM Ha 3eMIIe 110 3paM U




nepuoam

MaccoBbie BbIMUPAHUA — SKOJIOTUYCCKUC

36 KPHU3HCHI IPOLLIIOTO

37 CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HUC, ET0
0COOCHHOCTH

18 CoBpemeHHast cucTeMa OpraHuYECKOro
IIPOLLIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O 4EJIOBEKE

41 PasButue npeacrasiaeHui o
IIPOUCXOXKICHUH YEJIOBEKa
Mecto 4enoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocodbeHHOCTEH 0.5
CTPOEHUS CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKIEHUEM»

43 JIBMKyIME CUIIBI aHTPOIIOTEHE3a

44 CooTHolIeHne OUOJIOTUYECKUX U
COLIMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OcCHOBHBIE CTalN aHTPOTIOI€HE3A

46 [TaneoreneTrka 1 najgeoreHOMMUKA

47 DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTuueckas

48 paboTa «M3ydyeHue 3K0I0rHIECKIX 0.5
aZlanTanui 4eI0BeKay

49 MexucuuIIMHapHble METOIbI

AHTPOIIOJIOTUHN




50 3apoKIeHuE U pa3BUTHE IKOJIOTHH 1
Mertoap! 3kosoruu. JlaboparopHas padora

51 «M3yueHne METOJ0B KOOI MYECKUX 1 0.5
HCCIIE0BAHUI»

5 3Ha4YeHHE HKOJOTHUECKUX 3HAHUH JUIs |
YeJoBeKa

53 Okonornyeckue pakTopsl 1
AbunoTtuueckue paxTopsl. CBET Kak

54 sKoJiornueckuit axtop. JlaboparopHas 1 0.5
pabota «BrlIsiBIeHHE IpUCTIOCOOIeHUI '
OpPraHu3MOB K BIIUSTHHIO CBETa»
Abunortuueckue paxktopsl. TemmnepaTypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaGopaTopnas pabota «BblsiBieHue 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BITUSHUIO
TeMIepaTypb»
AbuoTtudeckue GpakTopbl. BiakxHOCTh Kak

56 sKoJiornueckuit axtop. JlaboparopHas 1 0.5
paboTa «AHATOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD)

57 Cpensl 0OuTaHUS OPraHU3MOB 1

58 buonorunueckue puTMsl 1

59 ’KuzHenHsle GOpPMBI OPraHU3MOB 1

60 buoTtnueckue pakropsr 1
3HaueHre OMOTUYECKUX B3aNMOICHCTBUI

61 JUIs CYyLLIECTBOBAHMS OPraHU3MOB B Cpelie 1
obuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHI 1




nomyJjdanuun

OcHoOBHBIC TTIOKa3aTEIIN MOIMyJIAI N :

63 YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
M0JIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOIYJISAIUH:

64 POXkKAAEMOCTh, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAIIHH

65 DKoJIoTH4eCcKasi CTPYKTypa MOMYJISIUI

66 JInHaMuKa NOMYJSINUU U €€ PeryJIsaLus

67 KpuBsie pocTa YMCICHHOCTH MOMYIISALUH.
KpuBbie BbIKUBaHUS
DKOJIOTHYECKAs HUIIIA BUAA.

68 JlaGopaTopnas pabdora «IIpucnocobnenus 0.5
CeMsIH PaCTEHHH K PacCeIeHUIO»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJICHHSI U MUTpALUi
KUBOTHBIX

71 Coo0r11ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucremMa Kak OTKpbITasi CHCTEMa

7 KpyroBopoT BemiecTB U MOTOK SHEPTHHU B
HKOCHUCTEME

74 OcHOBHBIE IIOKA3aTENIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaAMUIbI

76 V3MeHeHus cooOIEeCTB — CYKIECCUU

77 [TpupoHBIE 3KOCUCTEMBL. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOpPEN U OKEaHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTENEH, ITyCTHIHb

79 AHTpPOTIOTEHHBIE FIKOCHUCTEMBI

20 VYp6oskocucremsl. [IpakTiueckas pabota
«M3ydenue u onucaHue ypoo3KOCUCTEMbBD 05
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUM

%) pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYISIIHOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obmiermanerapHas 0001049Kka
3emn

84 VYuenue B. U. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
o6uocdepsl

26 KpyroBopoTs! BeliecTs u
OMOTEOXUMHUECKUE LIUKITBI

%7 3oHanbHOCTh 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6MoCheps

89 DKOJIOTUYECKHE KPU3UCHI U UX IPUUUHBI

90 BosneiictBue uenoBeka Ha 6nochepy

01 AHTpPOTNIOT€HHOE BO3/IEUCTBHE HA
PaCTUTENbHBIN U )KUBOTHBI MUD

92 Oxpana npupo sl

93 OcCHOBHBIE IPUHLIUIIBI YCTONYUBOTO




Pa3BUTHUA UCIIOBCUCCTBA U ITIPUPOAbL

PaunoHansHOE IpUPOAOIIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3HooOpa3zus 3emin

95 Q§06meHHe 1o Teme «MHUKPOIBOJIIOLUS 1 |
e€ pe3yNbTaThD»

96 Q§06meHHe 1o Teme «MaKpodIBOJIIOLUS U |
e€ pe3ynbTaThD»

97 O6o06menne no Teme «IIpoucxoxaeHue u |
pa3BUTHE KU3HU Ha 3eMIIE»

08 O606menne no teme «IIpoucxoxaeHue |
YeJI0BEKa — aHTPOIIOTEHE3)

99 O06006muIeHne 1o TeMe «DKOJIOT U — HayKa O |
B3aUMOOTHOIICHUSX OPTraHU3MOB)

100 Oo6o06menne no Teme «OpraHu3Msel U cpena |
oOuTaHUS»

101 0606H_ICHI/IVC 1o TeMe «DKOJIOTHs BUJIOB U |
OIS

102 O606menue o Teme «buocgepa — |
ryio0anbHast 3KOCUCTEMa

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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