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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (mamee - Oumosorwsi) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX MOJIOKEHUM (enepaabHoil paboueid mporpaMMbl BOCIIUTAHMUS.

VYyeonslii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EctecTBeHHO-
HayuyHbele mpeameTb». CormacHo mnonoxenusm PIOC COO mpodunsHbIE
yueOHbIE MpPEeIMEThl, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepennpanuun  0OydeHUST Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHUS U
MpU3BaHbl O0ECNEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CPEIHUM
oOLIMM, CpEeIHUM MPO(eCcCCUOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To xke Bpems
KOKIbII M3 3TUX Y4YEOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
IPUOPUTETHOE pelIeHNEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4, CBA3aHHBIX C MpoQoOpUEHTalUueldl OO0yYarolUXCsl U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHMS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ywyeObHoMy mnpeamety "buonorus" naér mpeacraBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, ONpeesieT 00s13aTesIbHOE (MHBAPUAHTHOE) MTPEMETHOE COJIepKaHue, €ro
CTPYKTYpUpOBAaHHE [0 pas3jieiaM U TeMaM, paclpeaesieHue 0 KiaccaM,
PEKOMEHyeT MOCIeAOBATEIbHOCTh H3Yy4YEHHUs Y4YeOHOro marepuajia ¢ Y4ETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH ydeOHOro mpoiiecca,
BO3pPAacCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme mno Ouojoruu
peaii30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYE€HHUEM OHOJOTMH Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Omarogapss dYemMy MpOCMaTpUBaercs
HalpaBJIE€HHOCTh Ha MOCJENYyIollee pa3BUTHE  OHUOJOIMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHMPOBO33PEHUS,
HKOJIOTMYECKOTO MBILUICHUS, MPEACTAaBICHUN O 310poBOM oOpas3e >XKM3HHM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYXKawIleld npupoaHoit cpene. B
nporpaMMe Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOro IMpeaMeTa
«buonorus» B peanmzanuu Tpedboanuit DPI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMHpPOBAaHMM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  AESATENIbHOCTU
oOydaromuxcsi M0 OCBOCHHUIO COJEpKaHUS OHOJIOrMYECKOTo O0pa3oBaHUSA Ha
YPOBHE CPEJHET0 00111eT0 00pa30BaHus.

VYuebnsbiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepIlaeT OMoJOrHYecKoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH Ha



pacuIMpeHre W yriyOJieHHe 3HAaHUU 00ydYarolUXcsi O >KMBOW MPHUpPOJIe, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOM OWOJIIOrHH, SMOPUONOTMH U OWOJIOTUH Pa3BHUTHA,
TeHETHKHU, CEIEKIIMN, OMOTEXHOJIOTHH, SBOITIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenune ydeOHOro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY MOIYYCHHUIO
OMONIOTUYECKOTO  00pa3oBaHUs B By3aX W OpraHU3alMsIX  CPEIHEro
npodeccuonanbHoro 0opazoBanusi. OCHOBY €ro COJEpKaHUS COCTABISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMpPU  HU3YyYEHUH OOYYAIOUIUMUCA
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX Pa3/esioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kmaccax 3TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
pacidpeHsl U YriyOlieHbl OWOJIOTMYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME UYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKIFOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAJHOIO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI JUIS IMOCIEIYIOLIErO
BbIOOpa mpodeccur. Bo3MoxkHa Takke WHTErpainus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TNPU H3YYEHUU
($u3UKU, XUMHH, Treorpaduu 1 MaTEMATUKH.

Crpyktypa mporpamMmmbl 1o ydeOHOMy mpeamery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MOAXOAbl K HM3YYEHHIO OHOJIOTHUU.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliH, YBOJIIOLIMN OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpa3ust 1uiaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTUU U
OMOJIOTUM Pa3BUTHS, TEHETUKH U CENEKIHH, OMOTEXHOJOTMM M CHUHTETHYECKOU
OMONIOTHH, aKTYaIU3UPYIOTCS 3HAHMUS OOydaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qusuosorun uenoBeka. B 11 kiacce u3yuaroTcs HBOJIIOLIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyeoOuslii mnpeamer  «buonorus» mpu3BaH  00€CNEUUTh  OCBOEHHUE
oOy4aroImuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEW, MPUHIUIIOB U IPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3sMM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIYJISLHUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX
UCCJIEIOBAHMIX B OMOJIOTUH, MPUKIAIHBIX aCTIEKTaX OMOJIOTHYeCKUX 3HaHuM. s
pa3BUTHS U TOJJIEP)KaHUS HHTEepeca OOydaromuxcs K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpXKaHUHU MPOTpaMMbl
no OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOW oOjacTH OHOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PELIEHUE BaXKHEHUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Llens u3yuenus yueOHOTO npeameTa «bruonorus» Ha yriryOJI€HHOM ypOBHE —
OBJIaJIcHHEe  OOYYAIOMIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(YHKUIHMOHATBHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra U MpUOOpeTEeHUE YMEHUM
MCIIOJIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEPECA K ONpPEAEIEHHON 00JacTh
npodecCHoHaNbHON JEeSTeNbHOCTH, CBSI3aHHOM ¢ Ouoyiorhed, WiIh K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu  u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayO0IEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

OCBOCHHE 00YyYarOUUMHUCA CUCTEMbI OMOJIOTMUECKUX 3HAHMUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIINAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOTO000pa3vu U OCOOCHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAINs, BU, OUOreoleH03, Ouocdepa); 0 BHIIAIOMIUXCSA OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarONIMXCS C METOJaMHU TO3HAHUS KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOJlaMUd  OMOJIOTUYECKHX HayK (MOJICKYJISIpHOU U
KJICTOYHON OMOJIOTHU, SMOPHUOJIOTMU U OMOJIOTUHU Pa3BUTHS, TCHETUKH U CEJIEKIIUH,
OMOTEXHOJOTMHM W CHHTETHYCCKOM OHOJOTHM, TaJ€OHTOJOTHH, SKOJOTHH);
METOJIaMH  CAMOCTOSITEILHOTO TPOBEJCHUSI OHOJIOTMYECKUX HCCIEIOBaHUN B
nabopatopud W B TOpupoae (HaOIIOJEHUE, U3MEpPEHHUE, OKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJaJcHUE OOYYaIONIUMHUCS  YMEHUSIMH: CaMOCTOSTEJIbHO  HaXOIUTh,
aHAJIM3UPOBATh M HCIOJIB30BAaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TOJb30BAThCS
OMOJIOTUYECKONW TEPMHUHOJIOTMEH M CHUMBOJMKOMW; YCTaHABIMBATh CBSI3b MEXAY
pa3BUTHEM OHOJIOTMM U  COIUATBHO-DKOHOMUYECKMMH U  SKOJOTUYECKUMH
npoOJjeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEJACTBUS CBOEH NESITEIBHOCTU IO
OTHOIICHUIO K OKpYXarouleil NpupogHO cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBI0  OKpYXKAIOIUX  JIIOJIe; OOOCHOBBIBAaTH U  COOJIOATh  MEpHI
npoduiakTUK WHGEKIIMOHHBIX 3a00J€BaHUl, TIPaBUIa TTOBEJACHUS B MPUPOJIEC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyalUsX MPUPOJHOTO UM TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHSI B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YJAIOITUXCSI HHTEIICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 POOIeMaMK, METOI0JI0TUEH
OMOJIOTMYECKOro UCCIIEIOBAHUS, MPOBEJCHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBAHUM, pelieHrss OUOJIOTUUECKUX 3aJ1ad, MOJICIIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAaHWE y O00YUYaIOMUXCS [EHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIE B
IIEJIOM ¥ K OTZETBHBIM €€ 00BheKTaM | SIBICHUSAM; (HOPMHUPOBAHUE IKOJIOTHICCKOM,
FeHETUYECKOM TPaMOTHOCTH, OOLIEH KyJIbTYpbl TMOBEICHUS B MPUPO/IE;
HMHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUN;

nmpuoOpeTeHue  OOyYarONIMMHUCS  KOMIIETGHTHOCTH B PaIllMOHAIBHOM
MIPUPOIOINOIb30BAHUH (COOJIIO/IEHHE TMpaBWJ IOBEIECHHUS B MPUPOJE, OXpPaHbl
BHJIOB, DKOCUCTEM, OHOc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBSI M 37]0POBBS
OKpYyXXarolmux Jrojaer  (cobmoaeHus Mep TNpoPUIAKTHUKA — 3a00JIeBaHUM,
oOecrieueHrne 0OE30MaCHOCTH >KU3HEAESITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
MPUPOJHOTO ¥  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIIOJIb30BAHUS
OHMOJIOTHYECKUX 3HAHUN M YMEHHI B OBCEAHEBHON KHU3HU;

CO3JJaHME  YCJIOBUM  JJI1  OCO3HAHHOTO  BbIOOpa  OOydYaIOIIMMUCS
VHJIUBUTYJIbHOMN o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIICH
nocieAyomemMy MNpodecCHOHATFHOMY CaMOOIPENETICHHIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH M OTPEOHOCTSIMH PETHOHA.

OO61iee yncI0 4YacoB, OTBEJACHHBIX HA M3Y4YeHHE OMOJIOTUU Ha YriyOJIeHHOM
ypOBHE cpeaHero obiiero odpazoBaHus, coctasiser 204 gyaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezieno).

OT6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu@UKU €ro COoJep)KaHHWs W HaMpaBJIEHHOCTH Ha
MPOJOHKEHHE OMOJIOTMUECKOTO O00pa3oBaHMsT B  OpraHU3alUAX  CPEIAHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeIbHBIM YCIOBUEM MPHU O0YUYCHUN OHMOJIOTHH Ha YyriayOJIEHHOM YpOBHE
SBJISIETCSl TIPOBENICHUE JTA0OPATOPHBIX M TpaKTHUYeCKUX padoT. Takxke yuactue
oOy4Jaronuxcsi B BBIMOJHEHUN MPOEKTHBIX M Y4EOHO-HCCIIEOBATEIBCKUX PaloT,
TEMaTHKa KOTOPBIX OMPENENSeTCS y4YUTeJIeM Ha OCHOBE  HMEIOIIMXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTIHBIX YCIOBHH.



COIEPKXAHUE OBYYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCU8OM, HE BXOJIUT B IPOBEPKY
rocyjiapcTBeHHoO# utorooi arrectaruu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas Onoyorusi — KOMIUIEKCHas Hayka. Kparkas ucropust pa3BUTUs
Ouonorud.  buonormyeckue HayKMd M M3y4YaeMble UMHU  IPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC WCCICAOBAHUS B
OHMOJIOTHH.

3HadeHne O6mojoruu B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBsazanHbie ¢ Ouojoruen. 3HadyeHUE OUOJIOTHH B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEAUIHNHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIIJIECHHOCTH, OXPAHE MTPUPOBI.

JlemoHCcTpauun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

XKuBble cucTeMbl Kak TpeaMer u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, AUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTb W YIOPSJAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMUBOCTD, POCT U PA3BUTHE.

YpoBHM oOpraHu3anMu >KUBBIX CHCTEM: MOJICKYISIPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OPTraHU3MEHHBIN, MOIYJISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreorneHoTnueckuit), OmochepHbiii. IIporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKK KUBOro. JKu3Hb Kak (opMa CyliecTBOBaHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHIX OPTraHU3ALUU.

N3yuenue xuBbIX cucreM. Metonbl Ouonornueckoil Hayku. HaOmronenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. llonarue o 3aBUCUMON U
He3aBUCMMOW IniepeMeHHOU. IlnanumpoBanue oskcnepuMmeHnta. IlocraHoBka u
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3yinbTaToB. [IpuumHBI UWCKa)X€HUsT PE3yJIbTATOB JKcrnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupbr u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buonoruueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHH OpraHU3AlMU KUBOU
npupolb», «CTpoe€HHE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUeCKoro opranusmay, «buoreonenosy», «buocdepay, «Metosb
U3YUYEHHUSI )KUBON TTPUPOBD».

O6opynoBanue:  jabopaTopHoe  OOOpyJOBaHWUE  JIi  IPOBEACHHUS
HaAOJIIOICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IpakTnueckas padora «lcnosb3oBaHWE PA3IUYHBIX METOJOB IPHU
M3YUYCHHU KUBBIX CUCTEM.

Tema 3. buosiorust KiIeTku

Knerka — cTpykTypHO-QYHKIIMOHANIbHAS eauHUIA >kuBoro. lcropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPUH.

Metoasl  MOJIGKYJSIPHOM W KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 3eKTpodopes, METo MEYEHBIX aTOMOB, AU(PPEepeHIIuaTbHOE
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JeMoHcTpanumn

[Toptpets: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M.
bap.

Tabnuupr u cxembl: «CBETOBON MHKPOCKOI, «DJIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHSI METOJOB MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «/3yyeHue MeETOOB KIJIETOYHOH OHOJIOTUU
(xpomartorpadus, oanexkrpodopes, auddepeHmanbHOoe IEHTPUDYTUpPOBAHUE,
[TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOPUTEINs], pPearcHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOperyssuuu. MUHepalibHbIe BEIeCTBA KJIETKH, UX OUOJIOorhuecKas
poJib. PoJib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benkmn.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OefnKkoBoil Mosiekysbl. [lepBuuHas
CTPYKTypa Oenka, MNenTuaHas CBi3b. BTopuuHas, TpeTUYHAs, 4YEeTBEPTUUHAs
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukamuss — OeiakoB.
buonornueckue Qynkium 6enkoB. /lpuonsi.



YrneBoasl. MoHOCaxapuabl, IMCaXapuIabl, OJIUTOCAXAPU/IbI U TIOJIUCAXAPUIBI.
O0mwmit mmaH CcTpoeHus U (PUBHKO-XMMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIUU YTIII€BOIOB.

Jlununel. 'aapodunbsHO-THAPOGOOHBIE cBOMicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouabl. buonorudeckue GyHKUIUUA
aunuaoB. OO1ue cBoiCcTBa OMOJOTHYECKIMX MEMOpPAH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOIYIIPOHULIAEMOCTb.

Hyxneunosesie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun xommiementapHoct. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crmpanbs. MecTtonaxoxaenune u ononorndeckue Gpynkmuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3d B Mosekysie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUH B
Kietke. Jlpyeue muykneosuompughocchamor (HT®D). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHass OUOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NYECKUE HCCICAOBAHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyl. Moodenupoganue
CMpPYKmMypsl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnviomepuwiii ouzain u
OpeanuyecKull CUHmMe3 OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JeMoHcTpanumn

[Toptpersr: JI. Ilomunr, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuh,
@. Conrep, C. IIpy3unep.

Huarpammbr:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupbl u cxemsl: «llepuognueckas TabaMIa XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MoJiekysbl Bonbl», «BemectBa B coctaBe opranu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEeKyl
yraeBofoBy, «CTpoeHue MOJIeKyJd JUNHUI0B», «HyKIenHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyabl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000PYyI0BaHHUE.

JlaGopaTopHas padora «O0HapykeHUE OCIKOB C MTOMOIILI0O KAYECTBEHHBIX
peaKiuii».

JlaGopaTtopnass  pabora  «lcciemoBaHue  HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumbl KJIETOK: JyKapuoTHUecKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



Ctpoenue npokapuoTHueckoi kineTku. KinertouHnas crenka 6akTepuil 1 apXxeu.
Oco0OeHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MecCTo U poJib MPOKapHOT B OMOIIEHO3aX.

CrpoeHnue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3zmarnueckas MeMmOpana (masmaiieMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 MIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, odbneru€unas nuddysus), aKTUBHBIN (MEPBUYHBIN M BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponuniaemocts MemOpanbl. PabGora Hatpwmii-
KaJIUEeBOT0 Hacoca. DHJAOIMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHU KJIETOYHON CTCHKH PACTCHHM, TPHOOB.

[uromnazma. [{urozomns. [lutockener. [IBuxkenue nurorasmbl. Opranouibl
kinetkr. OnHoMeMOpaHHBbIE OpraHOWbl KIETKU: DJHIOIUIa3MaTH4ecKash CeTh
(BIIC), anmapat I'onbmku, JIU30COMBI, UX CTpoeHHE U (PyHKIUU. B3auMocBs3b
OJITHOMEMOpPAHHBIX OPraHOUJOB KJIETKU. CTpPOCHHE TpaHyJISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenusi 6enxkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmaparta ['onsmku. Moodugukayusa 6enxos 6
annapame [onvoocu. Copmuposxa 6enxos 6 annapame I onvoscu. TpaHcOpPT
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOMABI  KIETKUA:  MHUTOXOHAPWUH,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u nracmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenue u GyHKUUA MUTOXOHApUN H Twiactui. llepBudHsble,
BTOPUYHBIE U  CJOXKHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOILUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUN.

HememOpanubie opranousl kietku Ctpoenne u GyHKIIMN HEMEMOPaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsr. IIpomesicymounvie Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MpIlIEUHBIE  KIETKH.
AxmuHosble KOMnoHeHmvl HembluieunblX kiemok. MuxkporpyOouku. Kierounsii
nentp. CTpoeHuE ¢ JBIKEHHE JKTYTMKOB U PECHUYEK. MUKpOTpyOOUKH
uuroruiasmel. Llentpuons. benku, accoyuuposanmvle ¢ Mukpoguiamenmamu u
Muxpompyboukamu. MomopHvlie beaku.

SAnpo. O6onouka sigpa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKU, UX CTPOCHUE U
byakiuu. Snepupiii O0enkoBbIi MaTtpukc. IIpocTpaHCTBEHHOE pPacCHoOJIOKEHHUE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /[uHamuka si0epHol 00010uKu 6 mumose. Aoephulil
MPAHCNOPM.

Knerounsle BritoueHusi. CpaBHHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



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

Tabmuupl 1 cxembl: «CTpO€HHE 3YKApUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi padora «M3yueHue CTpOEHHMS KIETOK Pa3JIHYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaboparopHasi pabora «/cciaenoBanue mia3Moau3a U Jemia3Molnsa B
PACTUTEIIBHBIX KIIETKAX).

IlpakTuyeckas  padora  «M3yyeHue  JBWKEHHS  LUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccuMuIsIMs U AUCCUMMIISILIUS — IBE€ CTOPOHBI MeTabonu3mMa. Tumbsl oomMeHa
BEIIECTB: aBTOTPO(HBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTH4Yeckoe oOecredeHue KieTku: mnpeBpamieHue ATO B
oOMeHHBIX Tmporieccax. DdepMeHTAaTUBHBIM XapakTep peakuuil KJIETOYHOIO
meTtabonu3ma. DEepMEHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEWCTBUS.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. benku-
aKTUBAaTOpPbl M OEJIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakluii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHbBIi CHUHTE3 OpPraHMYECKHX BelIECTB B KieTke. dorocuHTes.
AHOKCUceHHbIl U OKCcuceHHbll omocunmes y odaxmepuil. Ceemocobuparoujue
nuUSMeHmyvl U NUSMeHmbvl peakyuoHHo2o yermpa. Ponp XJI0poImiacToB B mpouecce
dotocunTe3a. CBetoBast U TeMHOBas (pa3el. Pomoosixanue, C3., C4- u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaUeHHUE (POTOCUHTESA.

XEeMOCHHTES. PaznooOpasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIIUPYIOIIUE OaKTEepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Oposkenus. [IpomykTbl OpokeHHS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHBbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
nporeccax 6uonorudeckoro okuciaeHus. Luknnyeckue peakunu. OKUCIUTETHLHOE
dbochopunupoBanue. Inepeus memopannozo epaouenma npomoros. Cunmes



ATD: paboma npomonnoiu ATD-cummaser. IlpeuMmyniecTBa a’poOHOTO IMyTHU
oOMeHa BellecTB nepe aHadpoOHBIM. DPHEKTUBHOCTh YPHEPTETUUECKOTO 0OMEHa.

JdeMoHCcTpanuu

[Toprpetsr: Ix. Ilpuctiun, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Murtuemn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCUHTE3Y, « DHEPreTUUECKUil 0OMen», «buocunres
oenkay, «Ctpoenue GpepMeHTa», «XEeMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHMKPOCKON, O0OpYIOBaHUE Ui MPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yyeHue  KaTaTUTUYECKOM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajasbl)».

Jlaboparopuasi pabGora «/3ydyenune (epMEHTAaTUBHOrO paclIeIUIeHUs
MEPOKCH/Ia BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJICTKAX).

JlaGopaTtopnass padora «CpaBHeHue 1mponeccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalnus U peajin3anus eé B KiIeTKe

Peakunu maTpuuHOro cunresa. [IpyHIMI KOMIIIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOro CHHTe3a. Peanuzanusa HacneAacTBEHHON MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoicTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBust Ouocuntesza Oenka. KoaupoBaHue aMuHOKUCIOT. Posib pubGocom B
OnocuHTe3e OerKa.

Cospemennvie npeocmasienus o cmpoenuu 2eros. OpraHuzalus TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTMBHOCTH T€HOB y MIpokapuoT. ['mmotesa
onepona (®. XKako6, XK. Mano). MoaexynspHvie mexanuzmvl SKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsauus oOMEHHbIX
IPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycer — Heknetounbie (OpMbI )KU3HU M 00UraTHbIe mapa3uthl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepxcawux e6upycos, obaxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasd.

BupycHbie 3a0osieBanus 4enoBeka, UBOTHBIX, pactenuid. CITNJ, COVID-
19, conpaibHbIC U MEAUITUTHCKUAE TTPOOIIEMBI.

buoungopmamura: unmeespayus u ananuz oonvuux maccusos («bigdatay)
CMPYKMYpPHuIX Ouo0eUudeckux oantnolx. Hanomexuonocuu 6 ouonocuu u meouyuHe.
IIpoecpammupyemole ynkyuu 6eaxos. Cnocodvl 00cmasku 1eKapcma.



JdeMoHCcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuupl u cxembl: «buocunres Genkay», «I'enernueckuid koa», «Bupycsn,
«bakrepuodarmy.

IpakTnueckas padora «Co3naHnue MOJCIU BUPYCAY.

Tema 8. ’Ku3zHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoasl W peryisiuus. WHtepdaza u MUTOS.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  I[lpecunteTmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHU WU
MOCTCUHTETUYECKUH (MMPEMUTOTUUECKUI ) MepUO bl UHTEP(DA3BI.

Matpuunsiii cunte3 JHK — permukauus. [Ipunnunsr perukanuu JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIBHOCTb.
Mexannsm permmukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Temomepsl u
Tenomepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuOTUIl. JIUTIOWAHBIA W
raruiouJHeli  HaboOpel  XpoMmocoM. ['oMonorumynbie xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — MuTo3. Craauu MHTO3a W MPOUCXOMSIINE B HHUX
nporeccel. Tunel MuTo3a. Kapuokune3 u nuTokrnHe3. buosornueckoe 3HayeHuUe
MUTO3a.

Perynsnus MuTOTHYECKOro HUKiIA KIETKU. [Iporpammupyemasi kjieToyHas
ruoesp — anomnro3.

Knerounoe sypo, XpoMocombl, (PYHKIIMOHAJIbHAsE TE€HOMUKA. MexaHuzmbl
npoaughepayuu, ougppepenyuposku, cmaperus u eubdenu kiemox. «lugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKW», «Mwuto3», «CtpoeHue
xpomocomy, «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenaparsl: «MUTO3 B KIETKax
KOpEIIKa JIYKa».

JlabopaTtopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

Jlaboparopnasi padora «Habnrofenne MuTo3a B KJIIETKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOCHHUSI M JKU3HEACSTENBHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. bakrtepuu, apxew, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCTH, APpyrue NpoTucThl. KoJIoHManbHbIe OpraHU3MBl.



B3auMocBsi3p 4acTel MHOTIOKJIETOYHOrO OpraHu3ma. TkaHW, OpraHbl M
cucTteMbl opraHoB. Opranusm Kak €MHoe 1enoe. ['omeocTas.

Txanu pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MMOKPOBHAS, MPOBOMSAIIAsl, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTPOCHUS,
GbyHKIUN ¥ pacioyIoKEHUsI TKAHEH B OpraHax pacTeHUM.

TkaHU KUBOTHBIX M YEJIOBEKA. THIMBI )KUBOTHBIX TKAHEH: SIUTEIHAIbHAS,
COCIMHUTEIIbHAS, MbIIIeyHas, HepBHas. OCOOCHHOCTH CTpoeHWs, (QYHKIHN u
PAacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TE€HEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl H
CHUCTEMBI OPTaHOB KUBOTHBIX U YeJOBEKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEN.

JIBukeHne  opraHu3mMoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOUYHBIX PaCTEHUM:
TPONU3MBl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHasi cucreMa. Pedrekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIIIEKMCIOrO Ta3a H
MHMHEPAJIbHBIX BEUIECTB pacTeHUsiIMU. [IluTaHue >KMBOTHBIX. BHYTpPHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NuIIeBapeHue. [IuTanme MO3BOHOYHBIX MKUBOTHBIX. OTaeibl
MUIIEBAPUTENBHOTO TpakTa. I[lumeBapurenbubie xenesbl. [lumeBapurtenpHas
CHCTEMA YEJIOBEKA.

Jlpixanue oprann3mMoB. JIpixanue pacteHui. Jlpixanue sxuBOTHBIX. [(uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JpixarenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. /[prxaHue mM03BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKHMBOTHBIX.
JlpixaTenpHas cucrema d4esioBeka. MeXaHu3M BEHTWISIUMU JETKUX y NTUL U
MieKkonuTaromux. Perynsmus apixanus. JlprxatenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopt BewecTB y JKUBOTHBIX. KpoBeHOCHas cucrema U €€ Oprassbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenne y opranusmoB. Beinenenue y pacrtenui. Beigenenune y
KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BbiaeneHus. OuiabTpanus,
CeKpelrs U 00paTHOE BCACHIBAHME KAaK MEXaHU3MbI pa0OTHI OPTaHOB BBIICIICHUS.
CBs13b NIOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON crcTeMaMu. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (yHKIMOHUPOBAHUE
He(pona. OGpazoBaHuE MOYH y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuid W IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX PACTCHHI.
Kyrtukyna. CpeacTsa macCUBHON M XUMHAYECKOU 3a1UThl. DUTOHITUIBI.

3amura 'y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amurta opranm3ma oT OojesHel. MIMmyHHas cucteMa yenoBeka. KileTouHbI U
TYMOpaJIbHBIE HUMMYHHUTET. BpoXIE€HHBIN W TPUOOPETEHHBIM crierudUuuecKui
UMMYHUTET. Teopus KiIOoHaJIbHO-celeKTUBHOro mmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI OPraHu3MoB. Posb BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTte u  perymsiuusa y  OpraHu3moB. Paszmpaxumocts y
OJIHOKJIETOYHBIX ~Opranu3MoB. Takcucel. Paznpaxumocts u peryiasiuus y
pacTeHuii. PocTOBBIE BEIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u pediekropHas peryianus y XUBOTHBIX. HepBHas
cucreMa u €€ OTJeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHHS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTJENbI TOJOBHOTO MO3Ta TO3BOHOYHBIX )KMBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbHast peryiasiuus M SHAOKPUHHAA CUCTEMA JKMBOTHBIX U YEIIOBEKA.
JKenmespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW W SHIOKPUHHON cucTeM. ['unoranamo-runodusapHas
cucrema.

JdemoHcTpanun

[Toptper: U. I1. I1aBnos.

Tabmuielt u cxembl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «OpraHel LBETKOBBIX PaCTCHHUI,
«CuctemMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBble cuctembl», «CTpoeHHE CTEOS,
«CtpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET 4YeIoBEeKay,
«ITmmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpxarenpHas

CHCTEMAY, «HepBnas CHCTEMa, «Koxay, «MpeIeyHas CHUCTEMa,
«BbigenurenpHas cucremay, «HIOKpUHHAs cucTeMa», «CTpPOCHHE MBIIIIIBD,
«Ammynurer»,  «KuinedyHononoctHeie», «CxemMa  NOUTaHUS  PACTECHHID,

«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THUAPHBI»,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHue N0XkKAeBOro uepBs», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBhHas  cucrema  mrumy, «HepBHas — cucrema
MIeKonuTamuxy, «HepBHas cucrema denoBekay, «Pedmexcy.



O6opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHKpPOINpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTEeHUM, repoapuu
pacTeHMil pa3HBIX OTMAEJIOB, BIAXHbIE NpenapaTbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIUHM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opynoBaHue ISl AEMOHCTpAIMY MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTEHUN,
pacuieruieHus Kpaxmasia U 0elKoB 1o edcTBreM GepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JBIXaTEJIbHBIX JBUKEHUI, MOJICJIM TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUIN.

JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMHOkeHHe U pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHUSI OpPraHM3MOB: Oecrojioe (BKJIOYash BET€TaTUBHOE) U
nmojgoBoe. Buabpl 0ecrnoioro  pasMHOXKEHHUSA: TOYKOBAHHUE, CHOPYIALUS,
(parmMeHTays, KIOHHPOBAHUE.

[TonoBoe pa3mHoxxkenue. IlonoBeie KieTKW, uinu rametsl. Meios. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cmpica
M€03a M TMOJIOBOro Ipouecca. Meio3 W ero MecTto B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pasButue. ['ameroreHes y »KUBOTHBIX. 110JI0BBIE KENE3HI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. Ciepmarorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHe #  SMOPHUOHAIIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPUOIIOTHS — HAyKa
O pPa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTEeHe3a
KUBOTHBIX (Ha mpumMepe Jsrymkn). Jpodnenue. Tunsl gpodieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OcoOCHHOCTH APOOJCHUS MIICKOMHUTAIOMNUX. 3apOJBIIICBbIC JIMCTKU
(racTpymsinust). 3akiaaKa OpraHoB M TKaHEH W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHAIbHAS HWHAYKIUSA).
3akjagka TUIaHA CTPOCHUSI KUBOTHOIO KaK  PE3ylbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBHI TEHOB. BriusHue Ha 3MOpPHOHANIBHOE Pa3BUTHE PaA3IMYHBIX
(aKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIl Tepuoa. Ilpsmoe u
HemnpsiMoe pazButue. PaszButue ¢ wmetamopdo3oM y OECIO3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. Brosiornueckoe 3HaueHue MPsSMOro U HEMPSIMOTO



Pa3BUTHSL, UX PACIIPOCTPAHEHUE B MpUpoe. TUIBI pocTa )KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa KUBOTHBIX U yenoBeka. CTaiuu MoCTIMOPHUOHAIBHOTO PA3BUTHS
y )KMBOTHBIX U yenoBeka. [lepronpl oHTOreHesa yenoeka. CTapeHue u CMEpTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut u cmopodur. Meiio3 B
KU3HEHHOM IMKIe pacteHuid. (OOpa3zoBaHWe CHOp B IMpolecce Menosa.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OITOIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHn3MBbl PETYISIUA OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHCcTpanumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuupr u cxembl: «BereraruBHoe pasMHOxeHHEe», «Tumbl Oecnosoro
pa3sMHOXEHUD», «Pa3MHOKEHHE XJIAMHIOMOHAJb», «Pa3MHOMXEHHE SBIICHBDY,
«Pa3zmHoxkeHue tuiape», «Menos», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SUUEKJIETKH U crepmaro3onna», «OCHOBHBIE CTaauHd OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe Maiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butue nArymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTCHUI»,
«CTpoeHue ceMsiH OJHOJIONBHBIX U JIBYJIOJBHBIX PacTEeHUW», «KU3HEHHBIA ITUKII
MOPCKOM KamycTbD», «’KU3HEHHBIN UK MXa», «KU3HEHHBIN [IUKII TATIOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPEapaThl sIMIIEKIECTOK U
CIIEpPMATO30U1I0B, MOJENb «L{MKII pa3BUTHS JIATYIIKI.

JlabGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IpakTnueckas padora «BbIsBI€eHUE TPU3HAKOB CXOACTBA 3apOIbIIIEH
MMO3BOHOYHBIX YKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHr€e OpraHoB pa3MHOKEHHUSI BBICIITUX
pacTEeHUI.

Tema 11. 'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

Wcropust craHOBIEHUST W pa3BUTUS TEHETHKU Kak Hayku. Paboter T
Menpnens, I'. ne ®@puza, T. Moprana. Poinp O0T€UECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Padotel H. K. Konbuioa, H. . BaBunosa, A. H. beno3zepckoro, I'. 1.
Kapneuenko, 0. A. ®ummnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MMOHITUS U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UT0Ta, YUCTAsl TUHUS, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUIOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM.

JdeMoHCcTpanuu

IToptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuit, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMbl CKPEIIUBAHUS.

JlaGopaTopHas padora «/Ipo3oduna kak 00bEKT TeHETUUECKUX

HUCCJICTOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MenHaenss — 3aKOH

eAMHO00pa3ust ruOpUI0B 1epBoro nokoseHus. [Ipasuino qomuHUpoBanus. Bropoi
3aKOH MeHaensa — 3aKOH paclICIuieHus MpHU3HAKoB. LluTonornueckre OCHOBBI
MOHOTHOPUJIHOTO CKpeluBanus. [ umores3a 4ucToTh ramer.

AHanuzupyouiee ckpemnBanue. [[poMexyTouHbI XapakTep HACIEIOBAHMUS.
Pacuierienne nmprusHakoB MpU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBUCUMOTO
HACJICIOBAaHUsI  IPU3HAKOB. [{uTonorudyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpEIIMBaHU.

CuerienHoe HacienoBanue npuszHakoB. Pa6oter T. Moprana. CremnieHHOe
HACJICIOBAaHWE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHAas
TEOpHsI HACIIEACTBEHHOCTH.

I'eneTnka nosia. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUS MOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIi M TE€TEpOraMEeTHBIM MOoJI. [ eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnegoBanue mpus3HakoB, CHETUIEHHBIX C MTOJIOM.

['enotun xak uenoctHas cucreMa. llneioTponrs — MHOXKECTBEHHOE ACHCTBUE
reHa. MHOXECTBEHHBIM aJuleu3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommementapuocts. Onuctas. [Tonumepus.

['eHeTUeCKUI KOHTPOJIb PA3BUTUS PACTEHUM, XWUBOTHBIX M YEJIOBEKA, a
TaKKe (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (YHKIIHMA.
['eHeTHueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MUKPOOHOMY. [ eHeTHUeCKre acIeKThl KOHTPOJISI U
M3MEHEHUS HACJICICTBEHHOW MH(OpPMAITUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpoit 3akoHbl Menpaens», «Tpetuit 3aKoH
Mennens», «AHanIu3upymouee ckpeunmBanuey, «HemoiHoe IOMUHHpPOBAHUEY,
«CuernseHHoe HacleqoBaHUE NPU3HAKOB Y 1p030puibl», «['eHeTrka momnay,



«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotum nOTHIBD,
«MHOXKECTBEHHBIN AJUIENIU3M», «B3auMOAEHCTBUE TEHOBY.

O6opynoBanue: MojeNlb Mg JEMOHCTpPAllMd 3aKOHOB  €IMHOO0Opasus
rUOpUJIOB TIEPBOTO TMOKOJICHHS W paCHICTUICHUS TNPU3HAKOB, MOJENb s
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOTO HACJIECIOBAHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUA CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKponpenapar: «Jpo3odumnay.

IpakTnueckass padora «M3ydyeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTnueckas  padora  «l3ydyeHue  pe3yabTaToB  JUTHOPHUIHOTO
CKpEUIMBaHUsA Y IPO30(UITbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  GopmupoBaHuHM (PeHOTHUIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIC NMPU3HAKHU. BHbl
W3MEHYMBOCTH: HEHACJIEACTBECHHAS U HACIICICTBCHHASL.

MopaudukanronHas u3MeHYuBOCTb. Ponb  cpeabl B (popMHpoBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOIu(DUKAIMOHHOM
W3MEHYMBOCTH.

I'enoTMnIMueckass ”3BMEHYMBOCTh. CBOMCTBA TEHOTUITMYECKON U3MEHYMBOCTH.
Bubl reHOTUTIHYECKON M3MEHUMBOCTH: KOMOMHATHUBHASI, MyTallMOHHAsI.

KomOunaTuBHasi u3MeHYMBOCTb. Meio3 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHUYNBOCTH B CO3IaHUHU
T€HETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTranmoHHass W3MEHYMBOCTh. Buabl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUMPOBAaHHbIE MyTauuu. SaepHble U
quToIa3MaTuyeckue Myranuu. CoOMaTUYECKUE W MOJIOBble MyTauuu. [IpuduHbI
BO3HMKHOBEHUS MyTanui. MyTareHel W WX BJIUMSIHUE HAa OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIECCa. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacienctBeHHoi m3MenunBocty (H.W. BaBunor). BHesnepHas W3MEHYMBOCThH U
HACJIEICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, PpOIb 3NUSEHeMUYecKux @akxmopos &
HACe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUZMOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuet u  cxembl: «Buuabl  u3MeHYUBOCTH», «MoaudukanmoHHas
U3MCHYHUBOCTBY, «KomOnHaTnBHas U3MECHYHUBOCTBY, «Meiio3y,
«OmnogotrBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammii.



O6opynoBaHue: XUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y JApo3odusibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun yenoBeka. MexayHapoaHas mporpaMMa HUCCIEOOBAaHUS Te€HOMaA
yenoBeKa. MeToabl H3yYEHHUs] TEHETUKH YEJIOBEKA: TEHEATIOTUYECKU N,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUM. CoBpemeHHOE OTIpE/ICIICHHE TE€HOTHUIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[1I[P-ananu3a. Hacnencreennoie 3a001eBaHus YyeloBeKa. [ €eHHbIE 1 XpOMOCOMHbBIE
0oJie3HHM 4YesloBeKa. boyie3dHM ¢ HacIeACTBEHHOW MPEpacIiooKEHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICUEHUH T€HETHUYECKHUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHUYEeCKOe KOHCYIbTUpOoBaHKE. CTBOJIOBBIC
KJIeTKU. [IoHsTHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBaHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTophl TMOBBIINICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3ruecKkoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKarouiel cpenbl. ['eneTnyeckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NATOJIOTUSIM.

JlemoHcTpanumn

Tabmuubr u cxembl: «Kapuotun uesnoBeka», «MeToabl U3ydeHUS! TEHETHKHU
yesioBekay, «I'eHeTuyeckue 3a00JIeBaHUsI YETOBEKaY.

IpakTnueckasi padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cesrekuiusi oOpraHnu3mMoB

JloMecTukanuss W celekuus. 3apoXKACHUE CEJNEKIMM U JIOMECTHUKALMH.
VYuenue H. WM. BaBunmoBa o IleHTpax NOpoUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poib cenekuuu B CO3MaHUM COPTOB PACTEHUM U ITOPOJ
#xuBOTHbIX. CopT, mopoma, ImTaMM. 3aKOH TIOMOJIOTUYECKUX pSJIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadueHue s
CEJIEKIIMOHHOM paboTHhI.

Metoapl cenekMOHHOW paboThl. McKyccTBEHHBIM OTOOpP: MAaCCOBBIM U
VHJIUBUTYaJIbHBIM. DTamnel KOMOWHAIIMOHHON CCJICKLIUU. HcnrwiTanne
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp TO TEHOTUNY C TOMOIIBIO OICHKU
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paboThlI.
PaananroHHbIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHHUK MYTalui y KyJbTYPHBIX



dopm opranuzmoB. lcrnosb30BaHME T€HOMHOTO PEAAKTUPOBAHUS U METOJIOB
pekoMOuHaHTHBIX JIHK 1151 monmydeHust iCXOAHOTo MaTepuara Jjsi CEelIeKIUU.

[Tonyuenune MOJIUIUIOU]IOB. BrytpuBunosas rUOpHUIN3ALIUSL.
biu3kopoAcTBeHHOE — CKpenuBaHWe, WiIM  MHOpuauHr.  HepojacTBeHHoe
CKpeIllUBaHuEe, WM ayTOpuauHr. l'erepo3uc u ero npuunHbl. Vcmosib30BaHUE
rerepo3uca B ceneknuu. OtmanéHHas ruGpuamsanus. [Ipeogonenune Oecrutonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. «3en1éHas
DeBONIOYUAY.

CoxpaHeHHE U U3Y4YEHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKAX pOAMYEHd JUIsi  CO3JaHUsI  HOBBIX COPTOB U THOPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /3yuenue, coxpawenue u  ynpaeieHue
2eHeMU4eCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX 6
Yenax YaydueHus Cywecmsyrouux U co30anusi Ho8blx nopoo, JUHUL U KPOCCO8, 8
MmoM uucie ¢ NpPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHbIX UCCAe008AHULL
nepeoosvix uoel u nepcnekKmuHbIX MexHOoN02U.

JeMoHcTpanuu

[Toptpetsi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuub! u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW HU3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «OTnanéHnas Tuopuauzanus», «MyTtaresesy.

JlaGopaTopHas padora «3yyeHne cOpTOB KyIbTYypHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METO0B CEIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METO/BI U JOCTHXKCHUSI CEJIEKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOpPaTOPUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTOJIb3yEMbIE B OHWOTEXHOJOTHH, — KJIETOYHBIE M TKaHCBBIC
KYJbTYpPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpaguimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHue, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruyeckuii cuHre3. OOBEKTbI MHUKPOOHOJIOTHMYECKHUX
TexHoJyoruid. [Ipon3BoAcTBO GeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3maHne TEXHOJIOTHI M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHSI T€HOMOB C LIEJIbIO TOJIyY€HUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJICpIKAIlUX HE BCTPEUAOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.



Kinerounas unxeHnepusa. MeTonsl KyJlbTypbl KIETOK U TKaHEW PacTEHUU M
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKHUN
sMOpuoreHe3. lcnonb3oBaHue TaljOWIOB B CENEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHbIX aumumein. Hcnonv3o6anue MOHOKIOHAIbHBIX U NOAUKTOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKUHs
AVNLEKIIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOI TPAHCIUIAHTALMH SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KYIbMUBUPOBAHUSL U  MUKPOKIOHANbHO2O
DPA3MHOIACEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 TE€HA U
KoHcTpyupoBanue pekoMOnHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTMKEeHUss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTHYECKHUE U ITUUECKHUE ITPOOIIEMbI TEHHOM UHXEHEPHUU.

Memuuunckue ouorexHosoruu. [loctrenomuas nugposas meaunuHa. [TLP-
JMarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YEeJIoBEKAa ISl OLEHKM COCTOSIHHS €ro 3I0pOBbi. VCnoib30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss Uil pa3pabOTKU
(pyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTMH TPEXMEPHOro OMonmpuHTHMHTra U ckaddosnaunra
JUISL PELIEHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEIULIAHBI.

CoznaHne BEKTOPHBIX BakKIMH C LENbI0 OOecreyeHus: KOMOMHHPOBAHHOU
3amuThl OT BOo3Oymuteneir OPBU, ycTaHOBIEHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢yukmonupoBanus PHK-cogepxamux BUpYCOB, BBI3BIBAIOLIMX OCO0O OMNAacHbBIE
3a00JIeBaHNUs YeJIOBEKa U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmuupl u cxemsbl: «/cnoap30BaHNE MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxenepus», «I'eHHass HHKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llonmyyeHne MOJTOYHOKUCIBIX IPOAYKTOBY.

IKCKypcus «bHOTEXHOJIOTUS — BaKHEWIAs MPOU3BOAUTEbHAS CHIIA
COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJILIHMOHHBIX NPEACTABJICHUN B
Oonosorum

OBomonuonHas Teopuss Y. JlapBuna. IIpeAnochbUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBWKyIIIre CUITBI 9BOTIONMY BHIOB 110 Y. J[apBuHY (BbICOKAasi ”HTEHCUBHOCTH
Pa3MHOXEHHUS OpPraHW3MOB, HACJIEICTBEHHAas HM3MEHYUBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTernueckot Teopun HBomonuu (CTD). HelrpanbHas
Teopust dBomtounu. CoBpeMeHHas 3BONIOUMOHHAS  OWOJOrusa. 3HAYECHHE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, K. JIuanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. Jlapsun, C. C. YerBepukos, U. U. [lImansraysen, [{x. Xonueiin, /. K.
benses.

Tabmuupr u cxembl: «Cucrema sxkuBoil mnpupoabl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm ¢dopMHUpOBaHUs
MPUCTIOCOONICHN y pacTeHuil W >KuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mmapuipyta myremectBus Y. Japsunay», «Haxonku Y. {apBuna», «®opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylbTYpHBIX (GopMm
KanycTb», «[lopoabl ToOMaIIHUX )KUBOTHBIX», «CXxeMa 00pa30BaHusl HOBBIX BU/IOB
(mo Y. J[apBuny)», «CxemMa COOTHOIICHHMS JABUXKYIIUX CHUJ JBOJIOLIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLIUNY.

Tema 2. MUKpP0IBOIIOLMSA U €€ pe3yJIbTAThI

[Tonynauus Kak 3neMeHTapHas eAuHHIA BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pPa3HooOpazus U CTPYKTypbl mnomyisuuil. M3meHeHue
reHo()oH/la NOMYJSLMU KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (PaKTOpbl (ABUXKYIIUE CHJIbI) HBOIIONMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCThb. [Jlpeiid reHoB — ciayyaiiHble
HEHaNpaBJCHHbIE W3MEHEHMsI 4YacTOT ayiened B nomyisuusx. Oddekr
OocHOBaTensd. JDgpgexm oOymuiiounozo eopaviwka. CHudicenue 2eHemuyecKko2o
pasznoobpazus: npudunsl u creocmeus. llposenenue s¢gpghexma Opeiigha 2enog 6
oonvuwux u  manelx  nonyaayuax.  Murpamuu.  M3omsamus  momymisuuMi:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), OMoIoTnYecKast (pEenpoyKTUBHAS).

EcrtecTBenHbiii oTOOp — HampaBistomui ¢daktop 3Bomonun. Dopmbl
€CTECTBEHHOIO  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOMIMM,  pa3pbhIBAIOLINN
(mm3pyntuBHbIi). IlonoBoit 0TOOP. BO3HUKHOBEHHE W 3BOMIOLUS COLMAIBLHOTO
NOBECHUS )KMBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJIbTaT  MHUKPOIBOJIOLHUH.
Bo3nukHOBeHHe — mpucnocoOieHud y  opraHu3moB.  ApomMopdo3bl U
uanoagantauuu. [Ipumeps! npucnocoOieHnid y opranu3MoB: MOp(HOJIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  MoBeaeHUeckre.  OTHOCHUTENBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKPO3BOJIIOIMH. M305s1us — kiroueBoi paktop BumooOpazoBanud. [yt u
CITIOCOOBI BHJI000pa30BaHMUS: ajIonaTpuyecKoe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (monumIouIU3aIus,
rudpuauzanus). JnuTenbHOCTh HBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBONIONMOHHOW OWolorMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi OMopa3Ho00pa3usi. MUKPOIBOIIONUMS U KOIBOJIOLMS Mapa3suTOB U UX
x0351eB. MexaHnu3mbl (OPMHUPOBAHUS YCTOMUUBOCTH K AaHTHOMOTHUKAM M CHOCOOBI
O0pBOBI C HEH.

JemoHCcTpauumn

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl U cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema MnposiBIeHusl 3aKoHa Xapau—BalinOepray», «JlBuxyine
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKass M3O0JSAIUS MOIMYNIAINA CeBaHCKON (opemmy,
«l'eorpaduueckas H30JA0US  JMCTBEHHULIBI CHUOMPCKOM M JIMCTBEHHUIIBI
naypckoi», «IIomyssiiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro o0TOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«aaycTpuanbHblil MenaHu3M», «KuBble Hckomaemsie», «llokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX ), «IIpenynpexnaaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantauum», <«llpucrnocobieHHOCTh OpraHU3MOB U €€
OTHOCUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupojie», «Crocodsl BUI000pa3oBaHus», «l'eorpapuyeckoe BHUI000pa3oBaHUE
TpEX BUJOB JAHJBIEH», «IKOJOTUYECKOE BHJI000pAa30BAHUE BHUJIOB CHUHUID),
«ITonumnonel pacteHuit», «KamycTHo-penedHsiii THOPUITY.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3BEpeil ¢ MpuUMepaMu Pa3TMYHBIX TPHUCTIOCOOJICHU, dYydesla NTHI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUM OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

Jlabopatopnasi padora «BrisgBieHHe HM3MEHYMBOCTH Yy OcoOel OJHOTO
BUJI».

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  oOpraHu3sMoB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThbl

Meronsl U3yd4eHHs] MakKpOd3BOMIOLMHU. [laIeOHTOJIOTMYECKHE  METOAbI
uzydeHus oHBomouud. llepexomnsie ¢GopMbl U QUIOTEHETUYECKUE  PAIbI
OpraHU3MOB.

buoreorpaduueckue meTonbl u3yudeHus sBostonuu. CpaBHeHHe (IOpbI U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bumwi-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(HOIOrMUYECKUE METOAbl W3YUYEHUs
3BOJIONMMU. ['eHeTHyecKue MeXaHU3Mbl HBOJIONMM OHTOI€HE3a W TMOSIBICHUS
ABOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE M aHAJIOTUYHBIE OPTaHBI.
PyaumenTtapHble  opranbl W aTaBU3MbL.  MOJEKYJISIpHO-TEHETUYECKHE,
OMOXUMUYECKHE U MaTEMAaTHUECKUE METO bl H3yUEHHUS dBOJTIONNUH. | OMOTOTHYHBIC
reHbl. COBpEMEHHbIE METO Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JCPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) IBOJIOMUH. [Ipunyun cmenvt QyHKyu.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkensb.

Tabmuupl 1 cxeMbl: «DUITOTEeHETUYECKUN AL JIOIAAN», K APXEONTEPUKCH,
«3Bepo3yObie  smiepb»,  «Crerouedanb»,  «Punnodute»,  «CeMeHHbIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emiun», «/peiid KOHTUHEHTOBY,
«Penuktely, «HavanmpHble CcTaguu SMOPHUOHATIBLHOTO PAa3BUTHA TMMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHe», «PyJaUMEHTHI»,
«ATaBu3MBb», «XpPOMOCOMHBbIE HA0OpHl YENOBEKAa W IMMMaH3e», «l1aBHbIE
HampaBJIEHUS 3BOJIOLUNY, «OO0LIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKUIUHU, TepOapuu, MYJsSHKU HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Haydnple THMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emue. AOWOreHes u
naHcrnepmusi. JloHayyHble MpEACTaBICHUS O 3apOKICHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoOBHBIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reoyoruueckas) SBOJIIOIMA. XUMHYECKas dBOJIONUSA. AOHOTeHHBIH CHHTE3
OpraHnyeckux BemecTB Hu3 Heoprannueckux. Ombir C. Mumepa u I'. HOpm.
O6pazoBanue mnoauMepoB U3 MoHoMepoB. KoamepBatHas rumorteza A. .
Omnapuna, runore3a nepBudHoro oyiapona JIx. XomnaeitHa, TeHETUUECKas TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. Uexk) m rtumoresa «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emnn u Metonsl €€ wu3ydeHus. lckomaemple opraHudeckue
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHOoJIorus. I'e0XpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOIbI, STTOXH.



Hauvanbsubie sTamel oprannueckoi sBoouuu. [losgBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. DBOJIONUS MeTabonam3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJIoT MEPBBIX Ha 3eMie cOOOIIECTB.
CrpomMaronutsl. [IpokapruoThl U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOIMIOLUOHHOE IIPOUCXOKIECHUE
BUpYCOB. [IponcxoxaeHrne MHOTOKJIETOUHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIOLMK BBICIIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pactenud. Bpixon pacrtenuii Ha cymry. IlosiBlIeHHE CIIOPOBBIX PpACTCHUW W
3aBoeBaHre uMH cymd. CeMeHHble pacTeHus. [IpoucxoklieHHe IBETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHnickas ¢dayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbIie KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Tpoucxoxnenre ampubuii u pentwinil. [IpoucxoxaeHue MICKONMUTAIONINX U
ntuil. [lpuHnun kmroyeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Paszputne xwu3HM Ha 3emiie MO dpaM M MEPHOJAM: apXeW, MPOTEPO30M,
najgeo3oi, Me3030M, KalHOo30il. OOm@as xapakTepuCTHKa KIWMara U
re0JIOTHYECKUX TporeccoB. [losiBleHHe M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BIUSHHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUSI — 3KOJIOTHYECKHE KPU3HCHI Mpouuioro. [IpuumHbl u
CIEACTBUS MAacCOBBIX BbIMUpPAaHWM. COBPEMEHHBIN JKOJOTHYECKHA KPHU3HUC, E€r0
ocobenHoctH. [Ipobiema coxpaneHus 6Guopaznoodpaszusi Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHnyeckoro Mupa. lIpuHnmnbel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpetsr: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, U. 1. Meunnkos, A. W.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. ITactepa mo
U3YUYEHHUIO CaMO3apoKIeHMs Kku3HuW», «Cxema ombiTa C. Mummiepa, I'. FOpu»,
«JTanbl  HEOPTraHWYECKOW  HBomOLMN»,  «[ eoXpoHonornyeckas  IIKajgay,
«HavanpHble 3Tambl OpraHUYEcKON IBOJIONNNY, «Cxema oOpa3oBaHUS IYKApHUOT
nyTéM cumOmoreHneza», «Cucrema >KUBOW TpHUpPOAb», «CTpoeHue BHUpYyCay,
«Apomopdossl  pactenmity, «Punnodute», «OIHOKIETOYHBIE BOJOPOCIH,
«MHoroksierounsle Bomopociny, «Mxu», «llanoporHuxkn», «l'onocemeHnHble
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «Cxema pa3BUTHUSI KUBOTHOTO
Mupay, «ApoMopdo3bl JKUBOTHBIXY, «IIpocTeitmmey, « KUIeqHomoIoCTHRIE,
«IInockue 4EpPBUY, «YUIEHNCTOHOTHEY, «PwI1OBIY, «3€MHOBOIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonuratromme», «Pa3Buthe Xu3HU B
apxeuckou spe», «Pa3putue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BuUTHE KNU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTue KU3HU B
KaitHO30MCKOM 3pe», «CoBpeMeHHas CUCTeEMa OPraHnYECKOr0 MUPay.

O6opynoBanue: repbapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIUH
HACEKOMBIX, BJIIAXKHBIE MIPEINAPAThI )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMHU
WTJIOKOXKHUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, Yyuella MTUIl W 3BEPEH,
KOJUICKIIMM OKAMEHEJIOCTEH, TMOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPTraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnaa  sgal0oparopHass pabora «MojaenupoBaHHEe  ONBITOB
Mumnepa—tOpu 1o n3ydeHuio abMOTeHHOTO CHHTE3a OPTaHUYECKUX COSAMHEHUN B
MEPBUYHOM aTMochepe.

JlaGopaTtopnasi pa6ora «l3yyeHne M ONUCAHHE HCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckas pa6ora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3ydeHue ocoOOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
KABOTHBIX).

Tema 5. IIpoucxoxaeHue 4yeJg0BeKa — aHTPOIIOIeHeE3

Pazpens! u 3agaun aHTpOONOrUH. MeToabl aHTPOIIOJIOTHH.

CraHoBi€HUE TIPEACTABICHUI O MPOUCXOXKICHUU 4YelOBEKa. Penurnosneie
B0O33peHUA. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

Cxo0Z1cTBO YenoBeKa € KUBOTHBIMU. CHUCTEMATUYECKOE MTOJI0KEHNE YEIOBEKA.
CBuzeTenbCTBa CXOACTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIIHHO-
Mop¢ooruuecKue, AMOPHUOJIOTUYECKHE, (b1310JI0r0-OMOXUMHUUECKHE,
noBejeHueckue. OTanyusl 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBrkymiue cuibl ((hakTophl) aHTPOTIOTeHE3a: OMOJIOTHYECKHE, COLUATTBHBIE.
CooTHollleHne OMOJOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie OO0E3bsHBI
(TIPOKOHCYJIBI) U paHHUE IMMOHTUIBI — OOIIKE MPEIKH YEIIOBEKOOOPA3HBIX 00€3bsH U
JMoJel. ABCTPaJONUTEKN — JBYHOTHE NMPEAKU JItoei. UelIoBEeK yMelbli, IEPBbIE
V3TOTOBIICHUSI OPYAUN Tpyaa. YenoBeK NMPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reigensOeprckuii — - 00mMH  IpeIoK
HEAHJEPTAIBbCKOI0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBek HeaHAepTaIbCKUU
KaK BHJ JIIOAEH XOJOAHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOEHHE KOHTHUHEHTOB 3a mpenenamu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKA.



DOBOMIONUS COBPEMEHHOTO 4esoBeKa. EcTecTBEHHBIN OTOOp B MOMYJNSLMAX
yenoBeka. MyTanmoHHBIH Tporecc U mnoaumopdusm. [lomynsiuoHHbIE BOJHBI,
npelid reHoB, murpauust U «3¢p(EeKT OCHOBATEN» B MOMYJALUIX COBPEMEHHOIO
YEJI0BEKa.

UYenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBpomneoumHas
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUAJIbHAsI),  MOHIOJIOW IHAS
(asmaTcko-aMepHuKaHCKas). Bpems M myTu pacceneHHsl 4eloBeKa IO IIJIaHETe.
EnuncTBO  4yenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacU3Ma.
[IpucnocoO0IeHHOCTh 4YeNOBEKa K Pa3HbIM YCIOBUSM OKPYXKAIOLIEH CpeJlbl.
Bnusinue reorpaduueckoit cpenbl U Apedida TEeHOB Ha MOPQOJIOTHIO H
(U3NOIOTHIO YeTOBEKa.

MexXauCIUIUIMHApHBIE ~ METOAsl B (U3WYecKod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHS U HaJEOaHTPOIOJIOTHUs
YeJIOBEUECKUX NOMyJIsAUui. bruoconnanbHbple HccaeqoBaHUS MPUPOJBI YETIOBEKA.
HccnegoBanue K03BOMOLUN OUOIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JeMoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

TaOmupst 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3TI YeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKeNeT YeloBeKa U CKEJEeT IIUMIIaH3e,
«PynMMeHTBI U aTaBU3MbL», «/|BUKYIIIHE CHIIBI aHTPOIOT€HE3a», « IBOIIOIMOHHOE
IpEBO  4YENOBEKa», «ABCTpalonurek», «YemoBek  yMmenbli», «YemoBek
OPSIMOXOASIINIDY, «JleHrucoBckuil yenoBek» «Heanaepraneup», « KpoMaHbOHIBD,
«IIpenku uenoBeka», «ITanbl IBOJIIOLUHU YETOBEKa», «Packl yenoBekay.

O6opynoBanue: MyJSDKM — OKAMEHENIOCTEH, MPEeIMETOB MaTepUalibHON
KyJIbTYpbl TpPEAKOB 4YeJOBEeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(OTOTUYECKUMH U OMOJIEHCKUMH CIO)KETaMU TMPOUCXOXKIACHUS YeNIOBEKa,
(doTorpaguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEh
yeperna 4eJoBE€Ka M 4epena IIUMIAaH3€, MOJENb KHUCTU 4YelIOBeKa M KHUCTU
IIMMIIaH3€, MOJIEJIH TOpCa MPEAKOB YEIOBEKa.

JlaGopaTtopnasi padora «l3yueHne OCOOCHHOCTEM CTpOEHUsI CKeJeTa
YeJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnuyeckas padora «/3yueHne 3KOJIOrMYECKUX aTaNTAUH YETOBEKA.

Tema 6. Jxonorusi — Hayka 0 B3aMMOOTHOILUICHUSIX OPraHM3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHue U pa3BuUTHE dKojJoruu B Tpyaax A. ['ym6onsara, K. @. Pynse,
H. A. CesepnoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3nensl u 3amaun
sKos0ruu. CBs3b 3KOJIOTMHU C APYTUMH HAyKaMHU.



Meroabl skonioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
NpUpOIHbIe W JabopaTopHble. MoaenupoBaHUE B HKOJOTMH. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aIbHBIN.

3Hau€HUE OKOJIOTMYECKUX 3HAHMM JUISI  YEJIOBEKA. JKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBSI3€M 4YeNOBEYECTBA C MpUpOJoil. PopMupoBaHUE
AKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Hoptpetsr: A. 'ym6onpaT, K. @. Pynne, H. A. CeBepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunel 1 cxeMmbl: «Pa3nmensl skomorum», «MeToasl sKoimorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTopHas padora «3yuyenue METOA0B HKOJIOTHYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa 00MTAHUA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Kiaccuduxamms
HKOJIOTMYECKUX (HaKTOPOB: abHOTHUECKHUE, OMOTUYECKUE, aHTponoreHHble. O0mue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojoruueckux (axrtopos. IlpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abunotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid daxrop. [eiictBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPTraHU3MBbI. DKOJIOTMYECKHUE TPYIIIIBI
pacTeHUN M JKUBOTHBIX II0 OTHOLICHWIO K cBeTy. CHUTrHaJIbHAas poOJIb CBETA.
doTonepruoansM.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue Temmeparypbl Ha
OpraHu3Mbl. [IOMKMIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojormyeckuil (axrtop. Ilpucnocobienus pacTteHUd K
MoJJIepKaHUI0 BOAHOro Oananca. Knaccudukamus pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/AYIIHAs, MOYBEHHAs,
ryOMHHAasT  MOAMNOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  PU3NKO-XUMHUYECKHE
0COOEHHOCTH cpeJi 00uTaHusl opraHnu3MoB. [IpucnocoOneHuss opraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckue putMmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
roau4Hble pUTMBL. [IpHucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HU.

XKuznennsie Qopmbl opranu3zMoB. [loHsiTHE O JKU3HEHHOW (QopmMme.
XKuznennslie popmbl pacTeHUil: 1epeBbs, KyCTApHUKU, KyCTapHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THIPOOHMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buotnueckue (bakTOopHI. Bunaer OMOTHYECKUX B3aUMOJIEVCTBUMN:
KOHKYPEHI[US, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoOJIecTBUs  (Tomuueckue, Qopuyeckue, ¢abpuueckue). 3HAYCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHcTpanuu

Tabmuupr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpPOBHbBIC
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY», «Du3znonoruueckue aganTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHSI OpPraHU3MOB», «bBHOJIOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pacteHuit», «KusHeHHBIE  (OPMBI  JKUBOTHBIXY,
«IJKOCHUCTEMA MIUPOKOJHUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHus», «XuimHu4decTBo», «llapasutuzm», «Konkypenuus», «CumoOunosy,
«KoMMmeHcannu3zmy.

OGopynoBanue: repbapur pacTEHUNW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO Pa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, TrepOapuu CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapUU U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHU, dyyena NTHLl U 3BepeH, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, KcepopuraMm, mMe30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeaax,
repOapuM M KOJUICKIIMM pACTEHWH M OIKUBOTHBIX, OOJAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHU KU3HM, TepOapuu u
KOJUICKIIUM PACTEHMM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3IMYHbIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnasi paGora «BpbisiBIeHHE NPUCTOCOOJEHUN OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnasi paGora «BpbisiBIeHHEe NPUCTOCOOJEHUN OpPraHU3MOB K
BIIMSIHUIO TEMIEPATYPBD».

Jlaboparopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rvst BUAOB ¥ MOMYJIA NI

DOKOJIOTUYECKHE  XapaKTePUCTHKHU MOMYJISIITUY. [Tonynsimus KaK
Ouosiornyeckas cucteMa. Pojib HEOHOPOTHOCTH cpeibl, puznueckux 0apbepoB U
0COOEHHOCTEH OMOJIOTHMH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE MMOKAa3aTeN MOMYJISIIUN; YACIEHHOCTb, IJIOTHOCTD,



BO3pacTHAasT M TIOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKOJoTMYecKasi CTpyKTypa nomyssiuud. OlieHKa YHUCICHHOCTH TOMYJISIINM.
JlvHaMuUKa MOMyJAMU U €€ peryidnua. buoThudeckuil moTeHIMal MOMYJISIHY.
MoaenupoBaHre TMHAMUKH TONMYJIsUuU. KpuBble pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKUBaHMSA. Perynsiius YWCIEHHOCTH TMOMYJSIUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUIOB (T- U
K-ctparerun).

[lonsiTue 00 3KojOrMyeckod Humie Buaa. MecrooOutanue. MHOromepHas
MOJZIeNIb 3KoJiorndeckor HumM Jx.M. XatuymHcoHa. Pa3Mepsl 3KOI0THYECKOU
HulM. [loTeHnmanpHas v peann3oBaHHAs HULIW.

Bun kak cucrema momynsiumii. Apeansl BUIOB. Buabl U HUX KU3HECHHBIC
CTpaTeruu. JKOJOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUTpPalMil >KUBOTHBIX. buonorndeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JeMoHcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmuiel U cxeMbl: «ODKOJOTHMYECKHE XapaKTEPUCTUKH IOMYJISIIINY,
«ITpocTpaHCTBeHHass  CTpyKTypa HoOmyjsanun», «Bo3pacTHele  mupaMuibl
nonyasanum», «CKOpOCTh  3aceleHus IOBEPXHOCTH 3eMJIM  Pa3INYHbIMU
opraHu3zmMammn», «Mojeib 3kosiorndeckor Huum Jx. M. XaTanHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIINHU KUBOTHBIX. JIabopaTtopHas

padota «IIpucnocobyieHns: CEMsSH pacTeHUH K
pacceneHuo».

Tema 9. Ikoj0rusi cO00IECTB. IKOJOTHUECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OpraHu3MamH B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBbl U Wbl B 3kOcUCcTEMaX. KpyroBOpOT BENIECTB M MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTeldM  HAKOCUCTeMBI. buomacca u  OpoayKuus.
DKOJIOTHYECKHUE TTUPAMUIbI YUCEN, ONOMACCHl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIieccuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPOINOrEeHHbIE BO3JICUCTBUSA Ha
cykueccuu. KnumakcHoe coobiiecTBo. buopaznoobpasue u moHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTBR.



[IpuposiHbIE SKOCUCTEMBI. JIKOCUCHEMbL 03EP U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoiieHo3. Paznuuus
MEK]ly aHTPOINIOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u dayna. CuHaHTponmm3auus TOpoOACKON ¢ayHbl. buonormueckoe u
X035THCTBEHHOE 3HAUEHNE arPOIKOCUCTEM M YPOOIKOCHUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHW3MOB B
sKkocucTeMax. Poib kackadnoeo s¢hghexma u 6u0068-30upuxamopos (Kuoyesvix
61008) 6 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIMICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, TOIYJISLUN U SKOCUCTEM
B YCJIOBUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICUCTBUH.

Mexanuzmwi 8030elicmaus 3A2pA3HEHUl  PA3HBIX Mmunos Ha
CcyOOp2aHU3ZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  8030€UCmBUs.
MeTo10510Tus MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JemoHCcTpanun
[Toptpert: A. JIx. Tencnu.
Tabmumsr  u cxembl:  «CtpykTypa  OuoueHoza»,  «OKocucTema

IIAPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO Jeca», «DYyHKIUOHAIbHBIE
IPYIIbl OPraHU3MOB B 3KOcUCTEeME», «KpyroBopoT BEHIECTB B IKOCHUCTEMEN,
«llenun nmutanus (macTOUIIHAS, TETPUTHAS)», «DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKoJjoruyeckas nmupamuaa OMoMacchly», «IKOJIOTHYECKas MUPAMHIA DHEPTUN,
«O06pazoBanue Oosotay, «llepBuynHas cykieccus», «BoccranoBieHue yeca mocie
noxapa», «9KOCHCTEMA 03€pa», «ArpoueHo3», «KpyroBopor BEMIECTB M IMOTOK
SHEPIUU B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa MTUIl 1
3Bepel, repObapun KyJIbTYPHBIX U JUKOPACTYIIMX pACTECHUMN, aKBAPUYM KaK MOJIEIb
SKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTopHas padora «3yueHue pazHooOpa3usi MEJITKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX).

IKcKypeust «IKCKypCUs B TUIIMYHBIN OUoreolieHos (B 1yopaBy, OepesHsik,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU TIOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypcus «IKCKYPCHUS B arpo3KOCUCTEMY (Ha TOJI€ WM B TEIUTMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riiodanbHas 3KocHCTEMA

buocepa — oOmeruranerapuas oOosiouka 3emid, A€ CYIIECTBYET WIIU
CyIlIeCTBOBaJIA )KW3Hb. Pa3ButHe npeacrapieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6nocdepsl u e€ cocra. XKupoe
BelllecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Onocdeprl. OcobeHHOCTH OHOChEpH Kak
r100anpHOM KOocHCcTeMBl. JIMHaMu4yeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMHUYECKHE IUKJIIBI (YTaepo/a, a30Ta). PUTMHUUHOCTG sIBJICHUH B
ouocdepe.

3oHanbHOCTH Ouocdepnl. Ilonstue o Owmome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIUPOKOJIUCTBEHHBIEC JIeCa, CTENHU, CABaHHBI,
MyCTBIHU, TPOMTMYECKHUE JIeCa, BICOKOTOPhs. Kiumar, pacTUTENbHbIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIMS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
ouochepHbIX PYHKIIUM.

JemoHcTpauun

[Toptpetsr: B. . Bepranckui, J. 3rocc.

Tabmuubr u cxembl: «I'eocdepst 3emn», «KpyroBopoT azoTa B mpupoe»,
«KpyroBopoTr yriepona B mnpupoae», «KpyroBopoT KHUCIOpPOJa B TMPUPOAE»,
«KpyroBopoT Bojbl B mipupoje», «OCHOBHbIE OMOMBI cyminy, «Knumatnyeckue
nosica 3emnn», «TyHapay, «Taliray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsmy, « Tponuyeckuii gec.

O6opynoBaHue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YestoBek M OKpyKaI0mIasi cpeaa

DKOJIOTUYECKUE KpU3UCHI W WX NpUYUHBL. Bo3nelicTBue uyenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AyImIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHHUC
BOJHOW cpeabl. OxpaHa BOJAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHHe KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENbHBIA U KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO U KMBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbI MPUPOJIBI.
Kpacasie xHuru. Ocobo oxpanseMmble mpupoansie Teppuropun (OOIIT).
Boranuyeckue caipl U 300J10THUECKUE TTAPKH.

OcCHOBHbBIE MPUHIMIB YCTOMYMBOIO PA3BUTHS UYEIOBEUECTBA U MPUPOJbI.
PanvionansHO€ ~ MPUPONOMNOJIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpasus 3emun. OOmME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIIECTBUS.

Pa3zBuTne METONOB MOHUTOPWUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccredo8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOCHnOCcoOHOt dHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no cOCMOSHUIO 0OMOENbHLIX 6U008 U IKocucmem. OcHO8bl



aKopeadbunumayuu dKocucmem U cnocobos 6O0pbbLl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.
JdeMoHCcTpanuu
Tabmumer  u cxeMmbl:  «3arpsisHeHHE  atMocdepb»,  «3arps3HeHHe
runpoceprsr», <«3arps3Henue 1nouBbl», «llapHukoBei  3ddexT», «Ocobo
OXpaHsieMble PUPOTHBIC TEPPUTOPUI», «MOIETH YIIPABIIEMOrO MUPAY.
Oo6opynoBanue: Gpororpadur OXpaHIeMbIX pACTCHUN U KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHUS
oOy4aronMMucs MporpaMM CpelHero oO0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METaNpeIMETHBIE U PEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIOLINE: OCO3HAHME OOYYarOUMMUCS POCCUHUCKON
IrPaXIAHCKOM MIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENCHUIO, Hamuyue Mmomusayuy K OOy4eHHIO  OHOJIOTHH,
yenenanpaenenHoe paseumue BHYTPEHHHUX YOEXKJIECHUW JIMYHOCTHU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpAasoCO3HAHUs — SKOJIOTHYECKOU
KYJbTYpPBI, CHOCOOHOCMU CMABUMb 1IEITN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JESATEIBHOCTU B COOTBETCTBHM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMUA B OOIIECTBE NpaBUJIaMU U HOpPMaMHU
MOBEACHUS W CIOCOOCTBYIOT TPOIECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMHU JMYHOCTH, NATPUOTU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSAAKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHHIO,
B3aUMHOI'0 YBa)XKCHUS, OCPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HAcjleAuI0 U
TpaaulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®enepaiuu, npupoae u
OKPYKaroIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTPaXXaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3ULUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJACHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTbITa U OMbITA JIEATEIIBHOCTH B MPOIECCE pealM3allii OCHOBHBIX HalpaBJICHUN
BOCITUTATEILHOM JIESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpa:KIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIBHOCTH IPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U MO3HABATENIBHBIX 3a7a4, BHITIOJIHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNISITh COOCTBEHHYIO TMO3MIIMI0O IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJILHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS
y4eOHBIX, TI03HABATEIBHBIX M HCCIAEAOBATEIbCKUX 3a7ad, YBaKHTEIHHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH pOCCHUICKOMN IpakIaHCKOMN UJEHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HapOJAy, UYyBCTBAa OTBETCTBEHHOCTH TEPE]
Ponunoi, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIJIOE U HACTOSIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHNIO U MAMSITHUKAM IPHUPOIBI,
TOCTHXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHHUBATh BKJIAJ, POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWUH, TMOHUMAHUS 3HAYCHHS OHOJIOTMM B TIO3HAHUU 3aKOHOB
PUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anmute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HaHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO Hapo1a; c(hOPMUPOBAHHOCTD

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHUS; CIOCOOHOCTh OLICHUBATH

CUTYallMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIErO; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJUTENSIM, CO3IAaHUIO0 CEMbU HA OCHOBE

OCO3HAHHOI'O NPUHATUS LIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU C

TpaauuusMu HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCIIHTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKITFOUAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTH K CAMOBBIPKEHUIO B pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE
POSBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢uznyeckoro BocnuTaHusi, POPMHUPOBAHUSI KYJIbTYPhI 310POBbS H
IMOIUOHAIBLHOTO 0J1ArONOTyYHsI:

MOHMMaHUE W peanu3alus 3J0pOBOro u 0Oe3omacHOTO o0pasza KU3HU
(3mopoBOe  TIMTaHWE, COOJIFOMICHWE TUTMEHWYECKHX TPaBWJI W HOPM,
COQTAaHCUPOBAHHBIM PEXUM 3aHIATHH © OTAbIXa, peryispHas (uU3MIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHUMAaHUE IIEHHOCTH MPABWI WHANBUYAJTBHOTO U KOJUICKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHME MOCIEACTBUN U HEMPUSITHUS BPEIHbBIX MPUBBIYEK (YIIOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPYy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;
TOTOBHOCTH K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHYECKON U COIMAIbHOM
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUIIMHPOBATh, INIAHUPOBATh M CAMOCTOSTEIHHO

BBITIOJTHSITH TAKYIO JICSITCIIBHOCTD;

HHTEpEC K Pa3NuYHbIM cdepam mpodhecCHOHATBHOU eATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oynymed npodeccu U pearu30BbIBAThH
cOoOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JI0rHY€CKOr0 BOCIIUTAHHUS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K NPUPOJIe KaK HCTOUYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOH KYyJNBTYphI: TMPUOOpPETEHUE OIbITa
IJJAHUPOBAHMS TIOCTYNIKOB W OICHKA WX BO3MOXKHBIX TOCICACTBUN IS
OKpYXaroUen Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX IMPOOIeM W MyTeH HX
pEIICHMS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TMPU U3YyYEHUU OUOJIOTHUH
3HAHUST W YMEHUS TPU PEHIeHUH TpoOJeM, CBA3aHHBIX C palMOHAILHBIM
IPUPOJIONONIB30BaHUEM  (COOJIOJICHUE  TpaBWJI  TOBEJACHUST B TPUPOJE,
HaAIpPaBJICHHBIX Ha COXPAHCHHE pPAaBHOBECHS B DKOCHUCTEMaxX, OXpaHy BHIOB,
AKOCUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BpPEHN  OKPYKAIOUIEH
IPUPOAHOU Cpejie, YMEHHE TPOTHO3UPOBATH HEOJArONMPUATHBIE JKOJOTHUYCCKUE
MIOCJICJICTBUS MPEANPUHUMACMBIX ACHCTBUI U MIPEIOTBPAIIATh UX;



HaJINYUE PA3BUTOIO IKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATENbHOCTH 9KOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B MMPAKTUUYECKON JI€ATEIbHOCTH dKOJIOTMUECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHUKH, OCHOBAHHOIO Ha JIMAJOre
KYJIBTYpP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOW KYJBTYpbl KaK CpEACTBa
B3aUMOJEUCTBUSI MEXKAY JIFOJIBMU U TO3HAHUS MUPA;

MOHMMaHUEe crnenuduKku OMOJIOTUM KaK HAayKd, OCO3HaHus €€ poJid B
(OpMHpPOBAaHMU PALMOHATBHOTO HAYYHOI'O MBIIIIEHUS, CO3[aHUU LIEJIOCTHOTO
IpPEICTaBICHUA 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHH NpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEKJIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JJIsi COBPEMEHHOM LMBUIN3ALUU:
o0Oecrie4eHrss HOBOTO YPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTb  PECypCHble  MPOOJIEMBl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A W3 II00AJBHBIX HKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHMIO HOBBIX CTaHJAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAaHUH B IEJsIX
HOBBIIIEHUST O0IIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, (GpopmMupyemon
MIpU U3y4YEeHUH OMOJIOTHH;

NOHUMAaHHUE CYIIIHOCTH METOJOB MO3HAHMS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [Js aHaiu3a U
OOBACHEHHUSI SIBIICHUNA OKPYXAIOIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHHI,
yMEHHUE JeNaTh OOOCHOBAHHBIE 3aKJIIOYEHMS] HA OCHOBE HAy4HbIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCHOJB30BaTh OHOJIOTMUECKUE 3HAHUS IS
pelieHus mpobiieM B pealibHBIX )KU3HEHHBIX CUTYALUSIX;

OCO3HAaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW TO OHOJOTUM B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro mpeamera «buosmorus»
BKJIFOYAIOT: 3HauuMMble A1 (OPMHPOBAHHUSA MHUPOBO33PEHUS O0YyYaIOIIHUXCS
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHITHS, OTPaXKaIOIIIe
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJIEHHE, MPOIECC,
CUCTEeMa, Hay4YHBIM (PaKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpH,
UCCIEOBaHNE,  HAONIOJEHHE,  U3MEpPEHHEe, OJKCIEPUMEHT U JApPYTHE);
YHHUBEpCaJbHbIE YUEOHbIE 1eHCTBUS (II03HABATEIbHbIE, KOMMYHUKATHBHBIE,
PErYJISTUBHBIE), o0ecrneunBaromme dbopmupoBanue GbyHKIIMOHATBEHOU
IPaMOTHOCTH M COIIMAIEHOM KOMITETEHIIUN 00YYarOIINXCsl; CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE MEXKIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHWS W  YHUBEpPCAIbHbIE y4eOHBIE JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynbrare wu3yuyeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpazoBaHust y oOyuwaromierocss OyayT CcQOpMUPOBaHbl I103HABATEIbHbBIC
YHUBEpCaJIbHbIC yUeOHbIE AEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHBIE
NEUCTBUS, pPEryJIsITUBHbIE YHUBEpCAIbHbIE Y4YeOHblE JIEHCTBUS, COBMECTHAas
JESITEIbHOCTbD.

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUS POTPaMMbl CPETHErO OOLIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OgiaeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMHI
NEeUCTBUAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYIHPOBATH U aKTYaJIU3UPOBATH MIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHMSI, Kilaccu(UKauu, 0000IIEHHSs ), pACKPHIBATh CMBICI
OMOJOTHYECKUX MOHATHI (BBIICIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMU NOHATUSMH);

ONpeaensaTh UENH JeATEeIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUU UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIO0JI30BaTh OMOJOTUYECKUE MOHATUSA ISl O0BsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTpPOUTH JIOTHUECKHE pACCYXKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHsI B paccMaTpHUBAaEMbIX
ABIICHUSAX, (POPMYIHPOBATH BHIBOBI U 3aKIIIOUCHUS;

OPUMEHSATh  CXEMHO-MOJENbHBIE  CpeACTBAa Il MNpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a



TaK)Ke MPOTUBOPEYUI PA3HOTO POJIA, BHISBJIECHHBIX B Pa3JIMYHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH PELIEHUS IPOOJIEMBI C YUETOM aHAIN3a UMEIOLUXCS
MaTepUalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOPAVHHUPOBATH U BHINIOJHATH padOTy B YCIOBUSX PEaIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKHE e CTBUS:

BJIa/I€Th HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMM  pas3peuieHuss NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJIOB PELIEHUS ITPAaKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh pAa3JIMYHbIE BUJbBl ACSATENBHOCTH MO TOJYYEHHIO HOBOTO
3HAaHUA, €ro HWHTEpIpeTalvy, MNPeoOpa3OBaHUIO M TPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsiX, B TOM YUCIIE IPU CO3JaHUH YUE€OHBIX U COLMAIBHBIX IPOEKTOB;

(opMupOBaTh HAyYHBIH TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (opMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBaTEbHON
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISITH TIPUYMHHO-CIICCTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3ajayy,
BBIJIBUTaTh TUNOTE3Yy €€ pelIeHMs, HaXOAMTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEPKICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UMPOBaTh TIOJyYEHHbIE B XOJ€ pELIEHUs 3aJauyd Pe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJISATH LEJICHANPABIICHHBIN OUCK MIEPEHOCA CPEICTB U CIIOCOOOB
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb NEPEHOCUTh 3HAHMS B IO3HABATENIbHYI0 U MPAKTUYECKYI0 OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1aCTel;

BBIIBUTATh HOBBIE UJIEH, MIpe/IaraTh OPUTHHAIbHBIE MTOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ uHdopmManueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMITbIOTEPHBIX 0a3ax NaHHbIX, B UHTepHETE), aHaIM3upOBaTh



UH(GOPMAIIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATDH
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUYNUBOCTH;

(GbopMyIHpOBaTh 3aMPOCHl U TMPUMEHSITh PA3JTMYHBIE METOJBI MPU TIOUCKE H
otOope Omosiormueckoil WHMOpPMAITUU, HEOOXOIUMOM 711 BBIMOJTHEHUS YUCOHBIX
3ajay;

mpuoOpeTaTh OIBIT MCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MPEICTABICHUS
Oouosiorndeckor nHGopmaIuu (CXeMbl, TpapuKu, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H IpyTroe);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCTBE CpeAcTBa IMpu pabore ¢
Oouonornyeckod uHPOpMAIMEH: MNPUMEHATh XUMHUYECKUEe, (QU3NYECKHEe U
MaTEMaTUYECKUe 3HAKU W CHUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BIIQJICTh ~ HaBBIKAMH  paclO3HABaHWsI W 3aIlUTBl  WH(POPMAIIHH,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIME KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) o61menme:

OCYIIIECTBJIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJIM JUCKYCCHUU MO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJ]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIILHO BBITIOJIHCHHS TpejiaracMon
3a/1ay, YYUTBIBaTh HHTEPECHI M COTJIACOBAHHOCTH TMO3HUIIUN JIPYTrUX YYaCTHUKOB
JAaJiora Uin JTUCKYCCHUM);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHMS, TOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEIMOCHUIOK BO3HUKHOBECHHUS KOH(IMKTHBIX CHUTYAIlUH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBHS, TOHUMATh
HAMEPEHHUS APYTUX JIOICH, MPOSIBISITh YBAKUTEIHHOE OTHOILIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMEeCTHASI 1eITeJIbHOCTbD:

MOHWMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHJIHOW M WHIWBUAYAIHLHOM
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJCHCTBHUS NP PEIICHUN y4eOHOH 3a1a4H;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEWUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO WieHA KOJUICKTUBA;



NPUHUMATh L€  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacupenensiaTb pojaud ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHMKA KOMAH/bI B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajiaraTh HOBBIE TPOEKTHI, OLCHUBAaTh HJIEU C TMO3HLIHH HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUITMATHBHBIM.

OBJiageHne YHUBEPCAJIbHBIMU PeryJIsiTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anms:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHUIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHMA 1ENEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaxX IO OTHOILUEHUIO K >KMBOW IPUPOJE,
CBOEMY 370POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JESTEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTEJIbHO COCTaBJATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOUYTEHMI;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

cnoco0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAULMU B
pa3HbIX O0JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIETh  HaBbIKAMU  [IO3HABAaTEIbHOW  peQUIeKCMM  KaK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBHM M MBICIUTENbHBIX TPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLEHKH CUTyallld, BhIOOpA
BEPHOI'O PELIECHUS;

YMETh OLEHUBATh PHUCKM WU CBOEBPEMEHHO NPHUHHUMATh PEIIEHUS MO HX
CHUKEHUIO;



NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3€ PE3YJIbTaTOB
NEeSITENbHOCTH;

3) npuHsiTHE CE0S M IPYTrUX:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI U apryMEHThl APYrHMX MpH aHallu3e pe3yibTaToB
NEeSITENBHOCTH;

NpU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYrOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHUSI COJEpKaHUS Yy4eOHOTro MpeaMera
«buonorusi» Ha yrayOnEHHOM ypOBHE OpPUEHTUPOBaHBI Ha oOecreueHue
npopunbHOro  00yueHus:  oOydarouuxcss — Ouosormd. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOpPa30BaHUIO 3HAHUHM, BUIBI JACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU M UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TaKKe B
peanbHBIX XKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MeECT€ M PpOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHWH MpoOJieM  pallOHAIBLHOIO
MPUPOJIOTIOIB30BaHUs, O BKJIAJAE POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonojoruu,

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIMIE OUOJIOTMYECKUE TEPMHUHBI U TOHATUSA (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJSALUsi, CAaMOBOCIPOU3BEIICHUE,
HAaCJIEJICTBEHHOCTh, M3MEHUMBOCTh, POCT U Pa3BUTHE), OUOJOTUUECKHUE TEOPUU
(knerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocomHasi Teopust
HaciencrBeHHoctd T. Moprana), yuenuss (H. WM. BaBumoBa — o uentpax
MHOT000pa3us U MPOUCXOKIEHUS KyIbTYPHBIX PACTEHHIN), 3aKOHBI (€IMHOO0pa3us
MOTOMKOB TIE€PBOTO IOKOJICHUSI, PaCIICIJICHUs, YUCTOThl TaMeT, HE3aBUCHUMOIO
HacinenoBanus ['. MeHiens, roMOJIOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basuiiosa), MIPUHLIAIIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKMBBIX OOBEKTOB (OMHUCAHHWE, W3MEpPEHUe,
HaOII0ICHUE, SKCTIEPUMEHT);



YMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJIHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, JKUBOTHBIX M YEIIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3IHEACATEIBHOCTH,
MPOTEKAIONIUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUECKHIX
IPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpPOHOr0 THUIOB MUTAaHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, aMOpUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUsS,  WHAWBHUIYAIBHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEXIy OpraHOMJAaMHU KJIETKH U HX
GYHKUIMSAMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKIUSIMH, MEXIY
opraHaMMd W CHUCTEMaMU OpPraHOB y pACTEHUM, KUBOTHBIX U YEJIOBEKa M HX
GYHKIIASIMH, MEXIY CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMEHa BEIIEeCTB, dTallaMy KJICTOYHOTO ITUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanaMu AMOPUOHAIBHOTO PAa3BUTHUS, TEHOTUNIOM U (PeHOTUNIOM, (HEHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE peliaTh OMOJIOTHYECKUE 3aa4d, BHISBISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIACAYEMBIMU OHMOJIOTHUESCKIUMU TIPOIIECCAMHU | SIBJICHUSAMU, JC/IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M TpaKkTUYeCKue paboThl, COOIIOIATH
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bl, MPOBEPATh WX OSKCIICPUMEHTATHHBIMH
cpeactBamu, (GOpMYyIUpYysS Ielb HCCICNOBAaHUS, aHAIM3UPOBATh MOTyYEHHBIC
PE3yNbTATHI U JACNIaTh BHIBOIBL;

yMEHHE yYacTBOBaTh B y4e€OHO-HCCIICIOBATEIILCKONM paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(epeHInsIX;

YMCHHUE OIICHUBATh 3THYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAaHUNA B
obmactu  Owojoruu W MeAWIUHBI  (KJIOHUPOBAHMWE,  HCKYCCTBEHHOE
OILIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiedt mpodeccroHanbHOM
NEeSATEAbHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIICTBA, MUINEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HANPaBJICHHBIN Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH mpodeccuu u
MPOJOHKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B  OpraHU3alUsAX  CPEIHEro
po(hecCHOHATFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeECT€ U pOJU OHOJOTUHM B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBl MHpA, B IO3HAHMHM 3aKOHOB MPHUPOABI M PEUIEHUH SKOJOTMYECKHX
npo0ieM 4YeloBEeuecTBa, a TakKe B PEUICHWH BOIPOCOB PAIMOHAIBHOTO
OPUPOJIONOIB30BaHUS, U B (DOPMHUPOBAHUM IIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJE,
0OILECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OMOJOrMYECKUX 3HAHUU, KOTOpas BKIOYAeT
OlpeseNeHUus] M IOHMMAaHHWE CYIIHOCTH OCHOBOINOJArarmlmuxX OHOJOTHYECKUX
TEPMUHOB M TOHATUM (BHUJ, PKOCUCTeMa, Ouocdepa), OHOIOTHYECKUE TEOPUHU
(aBommonioHHas teopust Y. JlapBuHA, CHHTETUYECKAs] TEOPUS HBOJIIOLUH), YUCHUS
(A. H. CesepuoBa — o nyTsx U HampaBieHusx 3Boitounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecust Jk. Xapau u B. BaiinGepra,
3aponpiieBoro cxojactsa K. M. bopa), nmpaBuna (munumyma 0. Jlubuxa,
AKOJIOTUYECKON MNHUpaMHbl 3HEpruu), runore3bl (runoresa «vupa PHK» V.
I'unGepra);

YMEHUE  BJIAJETh  OCHOBHBIMM  METOJaMM  HAyYHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKHUX UCCIIEAOBAHUSX )KUBBIX OOBEKTOB H 3KOCUCTEM
(omucanue, M3MepeHue, HaOMIOACHUE, YKCIIEPUMEHT), CIocOOaMU BBISBICHUS U
OLICHKU aHTPOIIOI€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIIEIATh CYUIECTBEHHbIE MPU3HAKU: BHUJAOB, OHMOIrE€OLIEHO30B,
AKOCHUCTEM U Onochepsl, CTAOMIM3UPYIOUIET0, IBIXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOIO " CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYLIIUX CHJI SBOJIOLMK HA T€HO(POH] OIS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HANpaBICHUN
SBOJIFOLIMH, KPYTOBOPOTA BELIECTB M IOTOKA SHEPIMH B IKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBSI3M MEXKIY NPOLECCAMH 3BOJIIOLMH,
ABMOKYIIMMH CHUJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCHUCTEM U
MPUCTIOCOOTICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYMTENbHBbIE  MPU3HAKA  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K cpefie 0OuTaHus, aDUOTUYECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBs3€ld  OpraHM3MOB B  COOOIlECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APIyMEHTBHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAaHMS, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOAUMOCTH COXPaHEHUs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEYECTBA;

YMEHHUE perniaTh OMOJOTUYECKHE 3a]]a4H, BBISIBIISATH IPUIMHHO-CIICACTBEHHBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMH MPOIECCAMU U SBJIICHUSIMU, J1€TaTh
BBIBOJIBI I TIPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBINOJIHATh JIA0OpATOpPHBIE M MpakTUYecKue paboThl, COOII0IAThH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, (GOpMyIUPYs II€JIb HUCCIEIOBAaHUS, aHAIM3UPOBATH MOJIYYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIEAOBATEIbCKOM paboTe Mo OMOJOTHH,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATh  TMOJYYCHHBbIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHUHUsIX;

yYMEHHUE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HH, YETIOBEKA
U YEJIOBEYCCKUX pac, O MPUYHHAX, MOCIEACTBUAX B CIIOCO0aX MPEIOTBPAICHUS
r100anbHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiell mpodecCHOoHAIBHON
TEATETHLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONB30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO3SMCTBA, IHINECBOU
IPOMBIIIVICHHOCTH, YTAyOJNsTh TO3HABATEIbHBIM WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccud ©  MPOJOJDKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHEro MpodeCcCHOHATBHOTO U
BBICIIIETO OOpa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoasubie | IlpakTuueckue
MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3YUYCHHE
3 buosnorust kietku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
3) CrtpoeHue U QyHKIHMH KIETKU 8
5 OOMeH BelecTB U MpEeBpalleHue SHEPTUU B 9 1
KIIETKE
7 HacnenctBennas uadopmarus u 9 05
peanusanus eé B KIETKE '
JKU3HEeHHBIN UK KIETKU 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTnKa 4yeoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BuoTtexHonorus u cuHTETHYECKass OMOJIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m KourpoJusbnbie | IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 3apoKeHUE U Pa3BUTUE 3BOJIOLMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BoIIOLHs U €€ PE3yNIbTaThI 14 2
Maxkpo3BoIOUA U €€ PE3yJIbTAThI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJOTHS BUAOB U MOMYJISUAN 9 0.5
DKos0rus coo0IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyxkarolias cpeia
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThbI

Jara

U3y4eHus

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE
pecypchl

buonorus kak KoMmjaeKcHas HayKa U Kak
4aCcTb COBPECMCHHOI'O O6IJ.[CCTBa

JKuBble cucTeMbl M UX CBOMCTBA

ypOBHeBaH OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUSA KIICTKH.
Knerounas TCOPHA

MeTobl MOJIEKYJIIPHOH U KIIETOYHOM
6uosoruu. [IpakTnueckas padora
«V3ydyeHue MeTo10B KJIETOYHON OMOJIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHranbHOe HEHTPU(YTUpOBaHHE,
[I1IP)»

0.5

XUMHYECKUN COCTaB KIJIETKHA

MuHepabHbI€ BEILECTBa KIETKH, UX
Ouosoruyeckas poib

OpPaHI/I‘-ICCKI/IC BC€IICCTBA KIICTKH — OCIKH.

JIaGoparopHas pabota «OOHapyxeHue
0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaKuuii»

0.5

CoiicTBa, Knaccupukanys u GyHKIUN
0enKoB




OpraHI/I‘leCKI/Ie B€IICCTBA KJICTKHU —

10
YIJI€BOABI

1 Opranuyeckue BEeIECTBA KIETKH —

JIUIIUIBI
Hyxkneunossie kucnorsl. [IHK u PHK.

12 JlaboparopHas padora «/ccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 '
KJICTOK Pa3JIM4YHBIX OPraHU3MOBY»

13 Crtpoenue u pyukunu ATO. [Ipyrue
nykineosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Meroast
TF€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas padbora «M3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTruyeckas padora «M3yueHue 05
JBUKEHMSI LINTOIIa3Mbl B PaCTUTENIbHBIX '
KJIETKaX»

[TosryaBTOHOMHBIE OpraHOUBI KIETKH:

20 MUTOXOHAPHH, TUIacTH IbL. JlabopaTopHast 05
pabota «VccnenoBanue mia3Monn3a u '
JIeTJIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpanHbie opraHou/IbI KJIETKU

22 Crpoenue u pyHKIMHU Sapa




23

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KIECTOK Pa3IMIHBIX
OpPTaHU3MOBY

0.5

24

ACCUMMIISAIINS U AUCCUMUIISAIIUS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydeHne KaTaTuTUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHIIa3bl WK
KaTaJiasbl)»

25

depMeHTATUBHBIN XapaKTep PeaKiuii
KJIeTOYHOro MeTabonu3ma. JlaboparopHas
pabota «M3yuenue GpepMEeHTaTUBHOTO
pacuierieHust EPOKCUIa BOI0POIa B
PACTUTENILHBIX U KHBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOPHI U OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocuntes

29

XemocunTtes. JlabopaTopnas pabora
«CpaBHeHHE TTPOoIIecCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHus.
JIaGoparophas pabota «CpaBHeHUE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

31

AspoOHBIE OpraHU3MBbL. JTaIBI
SHEPreTHYeCKOro ooMeHa

32

DHeprust MEMOPaHHOTO IPaUEeHTa
npotoHoB. Cunrte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MatpudHbiii cuaTe3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 KomupoBanue amunokucior. Poip
prubocoM B OMOCHHTE3€E OeKa
37 Opranu3zaiys renoma y IpokapuoT u
3yKapuoT
38 MonekynsipHble MEXaHU3MBbI IKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHeksIeTOUHBIE ()OPMBI )KUZHU U
39 obnuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Cozianue MOJeNu BUPyCca»
40 BupycHrbie 3a601eBaHus YenoBeKa,
KUBOTHBIX, PACTEHUH
41 HanoTtexnomoruu B OMOJIOTHU U MEAUITUHE
42 JKu3HeHHEIN HUKI KIIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocomel. JITaboparopHasi pabota
44 «3yueHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOTpernaparax»
45 Jlenenue KIETKH — MHTO3
Tunel knetok. Kapruokuses 1 IUTOKUHES.
46 JIaGoparophas pabota «Habmonenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEeIIKa JiyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsanus »kM3HEHHOTO IUKJIA KIIETOK




48

OpraHmM KakK ¢IMHOC 1ICJI0C

Txkanu pactenuii. Jlaboparopnas padora

49 . . 0.5
«3yueHne TKaHeH pacTeHUI»
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TKaHen 0.5
’KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4ueHne opraHoB [IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHNE OpPTaHU3MOB

o4 [Intanue oprannu3sMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIXaHue OpraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHcmopT BEmEeCTB y OpraHu3MOB

59 KpoBeHocHas cucreMa o3BOHOYHBIX
KMBOTHBIX U YEJIOBEKa

60 Briaenenue y opranu3mos

61 3ammTa y OpraHu3MoB

62 NmmyHHast cucreMa yenoBeka

63 Pa3apaxumMocTh U perynsus y
OpPraHu3MOB

64 ['ymMopaibHast peryisnus 1 SHJOKPHHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

(DOPMBI Pa3MHOXKCHHA OPraHU3MOB

66

ITonoBoe Pa3MHOXKXCHHC

67

Meiios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHas paborta
«/3y4eHne cTpOCHHS TTOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIIpEnaparax»»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPIraHU3MOB —
OHTOI'CHEC3

70

3akJajKa OpraHoB U TKaHEH U3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3zButHe KUBOTHBIX.
JlaboparopHas padota «BrisiBiieHne
MIPU3HAKOB CXOJICTBA 3apOAbIIIECH
MMO3BOHOYHBIX )KHUBOTHBIX)

0.5

72

PasMHOKEeHHME U pa3BUTHE PACTCHUM.
JlabopaTtopHas pabora «CTpoeHHE OPraHOB
Pa3MHOXKEHHUS BBICIINX PACTCHUN

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HayKU

74

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JIaGoparopHas pabota «/{po3oduna kak
O00BEKT FeHETUUYECKUX UCCIICOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIIEI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3yabpTaToB MOHOTUOPUIHOTO
CKpeIMBaHUs y Ipo30(uisr"

0.5




I_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpEIIUBAHUS
77 Ananmsupyroniee ckpeniuBanue. Hemoixnoe 1
JOMHHHUPOBAHHE
JurubpuHoe cKpelirBaHue.
78 [TpakTuueckas pabora «3ydeHne 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS '
y IpOo30(UITBD)
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HACIEI0BaHNE IPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
84 ['eneTn4ecknii KOHTPOJIb Pa3BUTHS 1
pacTeHHiA, )KUBOTHBIX U YeJIOBeKa
85 N3MeHuUnBOCTH NpU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MonudukanronHas 3MEHYUBOCTh 1
BapuarnmoHHslIii psa v BapuaimoHHas
kpuBas. JlaboparopHas pabota
87 «UccnenoBanue 3akOHOMEpHOCTEN 1 05
MOAU(PHUKAITIOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
38 I'eHOTHTIYECKASI H3MEHYHUBOCTD. 1
KoMOnHaTHBHASI HF3MEHUHNBOCTH
89 MyTarmonHasi "3MEHUYUBOCTbD. 1 0.5




[IpakTrueckas padora «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMepHOCTI/I MYTAalMOHHOI'O ITpoLecca.
ONUreHeTHKA U SITUI¢HOMUKA

91

I'enetnka yenoseka. [Ipakruyeckas pabora
«CocraBieHue U aHaIU3 POIOCIOBHOI

0.5

92

MeTtoasl METUIIMHCKON T€HETUKU

93

3HaueHUE MCIUITUHCKON T'¢HETHUKHU B
IpeaAOTBpalliCHUH U JICUCHUHU I'CHCTUYCCKUX
3a001€BaHNH YEI0BEKA

94

OCHOBHBIE TIOHATHUS CEJEKIIHH.
JlaboparopHas pabota «3ydenue copToB
KYJIbTYPHBIX PACTCHHUI U TIOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeTo/1bI CeNeKIIMOHHOM pabOTHI.
JlabopaTtopHas pabota «3ydeHue MeTo10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JIOCTHKEHHUSI CENIEKIIUN PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padota
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHne, U3y4eHHUe U UCTI0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpaciib
npousBojicTBa. [IpakTuyeckas pabora
«M3yuenue 06beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHbBIC HAINIPABIICHUS CHHTETUYCCKOMN
OHOJIOrUu




100 XpOMOCOMHAs U TeHHAsI HMH)KEHEPUS 1
101 Menunuackue OMOTEXHOIOTUN 1
PesepBubiii ypok. [loBTOpeHue,
102 . 1
000011IeHNEe, CUCTEMATH3al1s 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudponbie
Tema ypoka KonrpoJsbnsie | IIpakrnyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTsI pecypenI
1 OpomtonuonHas Teopus Y. Jlapsuna 1
5 JBroKyIre CHIIbI 3BOJIIOLMHA BUIOB 10 Y. 1
Hapsuny
3 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBII 1
¥ HCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
HBOJIIOLIUU
5 DTarbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLINS
6 [Tommynsitust — 37eMeHTapHas eIMHUIA 1
ABOJIIOLIUN
3aKOH F€HETHUYECKOTO paBHOBeCHUS JIk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsBIeHNE U3MEHUYNBOCTH Y '
0co0el 0IHOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanyu. M3050um momyJIsiyii: 1
reorpaduueckasi, OnoJIoruIecKas
11 EctecTBeHHbII1 0TOOP — HaNpaBISIOMIHMA 1

(baxTOp BOIOLUU




12

[TomoBoii oT60p

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOIHH.
JlaGopaTopHnas pabora «3yueHue
apoMop(}030B U UAMOAAANITAUHN Y
pacTeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! prcnocobIeHuid y
OpraHu3MOB: MOP(OJIOTHIECKHE,
(usnoIornuecKre, ONOXMMHUYECKHUE,
noBeneH4eckue. JlaboparopHas pabora
«[TpucrnocobiaeHus: OpraHu3MOB U X
OTHOCHTEJIbHAS [1eTIECO00Pa3HOCThY

0.5

15

Bup, ero kxpurepun u cTpyKTypa.
JlaGopatopHas pabota «CpaBHEHUE BHJIOB
110 MOP(OJIOTrHIECKOMY KPUTEPHIO»

0.5

16

CrpykTrypa BH1a

17

BunooOpa3oBanue kak pe3yabTar
MUKPO3BOIIOLUI

18

CBs3b MHKPO3BOJIIOIHUHN U SITUACMHUOJIOTUA

19

MaKp03BOJ'II-OI_[I/I$I. ITaneoHTONMOrMYECKHE
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

buoreorpaduueckne METOIbI U3yUEHUS
IBOJTIOIINH

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OJIIOTHUECKUE METOIBI U3YICHUS
HBOJIIOLUH

22

MOJ]CKYJ]ﬂpHO-FeHeTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MAaTEMaTUUECKUE




MCTO/AbI U3YUCHUA 9BOJIIOLIUHU

23 OO011re 3aKOHOMEPHOCTH YBOJTIOIHH

24 AnanTtuBHas paguanus. HepaBHomepHOCTD
TEMIIOB 3BOJIOLUU

o5 HayuHble runoTesbl NporCX 0K ICHHUS
’KU3HU Ha 3emiie

26 JonayuHble npeCTaBICHUS O 3apOKICHUN
KU3HU

97 OCHOBHBIE Tarbl HEOPTaHUYECKON
ABOJTIOIUN

28 ['umoTe3bl 3apOKACHNUS )KU3HA
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.

29 JlabopaTtopHas paborta «3ydyeHue u 05
ONHMCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanpHble 3Tansl OpraHnyecKkoin
HBOJTIOIUN

31 DBOITIONNS DYKAPUOT
OCHOBHBIE 2Tarbl YBOJTIOIUN

32 pactutenbHOrO MUpa. [IpakTHdeckas 0
pabora «3yuenue ocodbeHHOCTEHN &
CTPOCHHUSI pACTEHUM PA3HBIX OTIEIOBY

33 OCHOBHBIE Tarbl YBOTIOIUN KUBOTHOTO
MUpa
OBOIOLMS KUBOTHBIX. [IpakTrueckas

34 pabota «3yduenue ocobOeHHOCTEN 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTHe %u3Hu Ha 3eMiie 10 3pam U




nepuoagam

MaccoBslie BBIMUPAHHUA — DKOJIOTHYECKHE

3 KPHU3HUCHI POILIOTO

37 CoBpeMeHHBIHN 3KOJIOTNYECKUI KPU3UC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro
IPOLLIOTO

39 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3Butune npeacrasiieHUn o
MIPOUCXOXKACHUN YeTIOBEKa
Mecro 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOCHHS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

43 JIBroKymiye cuibl aHTPOIIOTEHe3a

m CooTHoIIeHre OMOJOTHYECKUX U
COLIMANBHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenerrka 1 najeoreHOMHKa

47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTuaeckas

48 pabota «/3yueHune 3K0IOTHIECKUX 0.5
ajanTanui 4eJIoBEKa)

49 MeXTUCITUTUTHHAPHBIC METOIBI




AHTPOIIOJIOTUH

50 3apoxICHUE W PA3BUTHE IKOJIOTHU 1
Metonsl sxonorun. JlabopatopHas pabora

51 «M3y4eHre METOI0B AKOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

52 3Ha4YeHHE IKOJOTHUECKUX 3HAHUU JJIs 1
YyeJioBeKa

53 Dxonorudeckue GpakTopsl 1
AbGuotuueckue daktopbl. CBET Kak

54 sKonoruueckuii pakrop. JlaboparopHas 1 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSIHHIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKU (paxTop.

55 JlabopaTtopHnast pabota «BrisiBieHHe 1 0.5
MIPUCIIOCOOJICHHUIA OPTaHNU3MOB K BIIHSTHHIO
TEMIEPATYpPhI»
Abuotnueckue pakTopbl. BraxHoCTh Kak

56 sKosornueckuit pakrop. JlabopatopHas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHHIA U3 pa3HBIX MECT OOMTAHUS

S7 Cpenapbl oOuTaHUs OPraHU3MOB 1

58 buonorndeckne puTMbl 1

59 Kvznennble popMbl OPraHU3MOB 1

60 bruotndeckue dpakTopsl 1
3Hauenne OMOTHYECKUX B3aUMOIEHCTBHIA

61 TSl CYIIIECTBOBAHMS OPTaHU3MOB B Cpefie 1

oOuTanusa




DKOJIOTHYECKHUE XapaKTECPUCTHKHU

62
HOMYJISIIIUU
OCHOBHBIE TIOKA3aTEIH MOIMYJISIUH:

63 YHUCICHHOCTD, INIOTHOCTh, BO3pacTHAs U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTEIH MOIMYJISIUH:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKkonoruyeckas CTpyKTypa MOmysiuu

66 JmHaMuKka IONyJsIAA U €€ peryIsnus

67 KpuBble pocTa YuCIIEHHOCTH MOMYIISLIUH.
KpuBbie BbIKHBaHUS
DKOJIOrHYecKasi HUIIa BUIA.

68 JlaboparopHas pabota «IIpucrnocoOienus 0.5
CEMsIH PaCTEHUM K PaCCEICHUIO»

69 Bun kak cucreMa nomysnsiui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALUii
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BemiecTs 1 MOTOK YHEPTUHU B
IKOCHCTEME

74 OCHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPAMHUJIbI

76 H3meHeHus coo0IIecTB — CYKIIECCHH

77 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI

03€ep U peK. DKOCHUCTEMBI MOPEH U OKEaHOB




HpI/IpO,I[HBIC 9KOCUCTEMBI. DKOCHUCTEMBI

8 TYHJp, JIECOB, CTEIEH, IyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas padora 05
«M3ydenue u onucanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OpPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3/IEHCTBHS 3arpsA3HEHUI

82 Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHast 060109k
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS
6uocdepsl

86 KpyroBopoTsl BeriecTs u
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OHoCcheps

89 DKOJIOTHYECKHE KPU3UCHI B UX TPHYNHBI

90 BosneiicTeue yenoBeka Ha onochepy

o1 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
PaCTUTENbHBIA U KUBOTHBIA MU

92 Oxpana npupo/sl




OcCHOBHBIE IMPUHIUIIBL YCTOI\/'I‘II/IBOFO

%3 Pa3BHUTHS YEIIOBEYECTBA U IPUPO/IBI L
ParmonanbHOE TPUPOIOIONB30BAaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHoobpasus 3emiu

95 O606menne o Teme «MUKPOIBOIIOLHS U 1
e€ pe3ysbTaThl»

9 Q§06meHHe 1o TeMe «MaKpo3BOIIOLUS U 1
e€ pe3ysbTaThl»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BHUTHE KHU3HU HA 3eMIIe)

08 O606mmenue no reme «IIpoucxoxneHne 1
YeJIoBeKa — aHTPOIIOTEHE3)»

99 O0600mIeHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6061enne o Teme «OpraHu3Msl U cpesia 1
oOuTaHUM»

101 O606HIGHIiI’€ 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIIIHI

102 O6061enne o Teme «buocgepa — 1
rio6anbHas YKOCHCTEMa

OBUIEE KOJIMYECTBO YACOB 10 102 75

I[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., Akiinonepnoe obiectBo «M3aaTeabcTBo

«HpOCBCHICHI/Ie»

METOIAUYECKHUE MATEPHUAJIbBI V1A YUUTEJIA
buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u
npyrue; nox penakiueit [laceunuk B.B., AknimonepHoe o011ecTBo

NznarensctBo "IIpocBenienue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/






