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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuyeOHoMy mnpeamery "buonorus" (manee - Ouosiorusi) Ha
ypOBHE cpenHero oodimiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepaiabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit deneparnumny,
OdI'OC COO, Konnenuuu mnpernojaBaHus ydeObHoro mnpeamera «buonorus» u
OCHOBHBIX MMOJIOKEHUH (hesiepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOuslii npeamer «buonorusy» yray06naéunoro ypoBHs uzydenust (10-11
KJIACChI) SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOM obnactu «EctecTBeHHO-
Hay4HbIe npeaMeTh». CornacHo nosoxeHusm @I'OC COO npoduibHbIe yueOHbIE
OpeiIMEeThl, H3ydyaeMble Ha YriayOJEéHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepeHnan  oOy4eHUsT Ha YypOBHE CpeAHEro o0Oiiero oOpa3oBaHUsA U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM, CPEIHUM
o0muM, cpeHuM podheCCHOHAIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 JTHUX Y4YeOHBIX TMPEIMETOB JOJKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTE/IbHBIX, BOCIUTATEIBHBIX WM Pa3BUBAIOIIUX
3a/a4y, CBS3aHHBIX C MpodopueHTarmen 00yJaromuXxcs W CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW O00JacTH HAy4YHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHEH,
MEIULIHUHON, SKOJIOTHEN, ICUXOJIOTUEN, CHOPTOM WUJIM BOEHHBIM JIE€JIOM.

[Iporpamma o yue6HomMy npenmery "buonorusa" naét npeacTaBieHue o HeIH
W 3ajayax U3ydeHus yueOHoro npeamera «buonorus» Ha yriayOJ€HHOM YpOBHE,
ompenenser o0sg3aTeabHOE (MHBApUAHTHOE) MPEAMETHOE COAEpP)KAHUE, €ro
CTPYKTYpPUpPOBaHUE MO pa3leiraM M TeMmaM, paclpelesieHHe [0 KiaccaMm,
PEKOMEHIYeT TMOCIeOBaTeIbHOCTh M3yYEHUsS Y4YeOHOro marepuana ¢ y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIPEIAMETHBIX CBS3€H, JIOTUKW Y4YeOHOTO IMpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0yuaronuxcs. B mporpamme no Ouonorunpeanu3oBaH
TPUHITUT MPEEMCTBEHHOCTH C M3yYeHHEM OMOJIOTHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, Omarogaps 4YeMmMy TMPOCMATPUBAECTCS  HANPABJICHHOCTh  Ha
NOCIIEAyIOUIee pa3BUTHE OHOJIOTMYECKMX 3HAHWW, OPUEHTUPOBAHHBIX HAa
(opMHpOBaHHE  E€CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHUS,  IKOJOTMYECKOro
MBIIIJIEHUS, IPEJCTABICHUH O 3JI0pOBOM 00pa3e )KU3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karolel MpupoaHoi cpeae. B mporpammMe 1o 6Mosioruu Takxke
MOKa3aHbl BO3MOKHOCTH y4eOHOTO MpeaMeTa
«buonorusty B peamuzanuu  TpedoBanuid PI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
GbopMHpPOBaHWHM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JIESITEILHOCTH
oOydJarommxcs IO OCBOCHHIO COJEpkKaHUS OMOJOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CPEIHET0 00111eT0 00pa3oBaHUs.

VYyeOnbiii npeamer «buosnorus» Ha ypoBHE cpeaHero ooiero oOpa3oBaHMs
3aBepiaeT Ouosioruueckoe oOpa3oBaHHE B LIKOJE U OPUEHTHPOBAH Ha



pacuiupeHue W yriayOJieHHe 3HaHWil 00ydaroluxcs O KMBOM MPUPOJE, OCHOBaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJOTMH, SMOPHOJOTMHM U OHOJOTHUU Pa3BUTHS,
TE€HETUKH, CEJIEKIIUU, ONOTEXHOJIOTUH, 3BOJIOLIMOHHOIO YUYEHHUS U HKOJIOTUH.

Nzyuyenue yueOHOoro mnpeamera «buonorus»y Ha yriayOGleHHOM YpOBHE
OpUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOMIMXCA K MOCIEAYIOIIEMY MOJIYYSHHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX U OpraHU3alMsaX  CPEIHEro
npodeccuoHansHOro 0o6pazoBanusi. OCHOBY €ro COJEpKaHUs COCTABISIET CHCTEMA
OMOJIOTMYECKUX  3HAHMW, TIOJYYEHHbIX TpU HU3YYEHUH  OOydarolUMUCs
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJSy4arOT pa3BuTHe. Tak,
paclmiMpeHbl U yriayOsieHbl OHMOJOTMYECKHE 3HAHUS O PACTEHMSX, >KHUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEeKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTHUECKUE CBEACHUS TPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAYIOLEro
BbIOOpa mnpodeccuu. Bo3mokHa Takke HHTErpanusi OMOJIOTMYECKUX 3HAHUU ¢
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS MPU H3YUYEHUU
bu3uKu, XUMuH, reorpadru 1 MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpeamery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHM3aliy, IBOJIIOLMU OPraHUYECKOIO MHUpa Ha 3eMile,
coxpaHeHus1 OMOJIOTHYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kiacce u3y4aroTcs
OCHOBBI MOJIEKYJISIPDHOM H KJIETOYHOM OHOJOTHMH, 3MOpPUOJIOTHH U OHOJIOTHH
pa3BUTHsI, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCSl 3HAHUSA OOydYaroluxcsi MO OOTAHMKE, 300JI0TMH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce u3ydaroTcst 3BONIOIMOHHOE YYEHHE, OCHOBBI
AKOJIOTUH M yUeHHue 0 ouocdepe.

VYyebnsiii npeamer «buonorus» mpuszBaH  00ecneuWTh  OCBOEHHUE
O0Oy4YaroImMMHUCs OMOJOTMYECKUX TEOPUN U 3aKOHOB, MJAEH, MTPUHUMUIIOB U MPABHII,
JIEXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHMM, MHOT000pa3MM MU OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, IOIyJIALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIJAIOUIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUIX B OMOJNOTUY, MPUKIIAIHBIX ACMEKTaX OMOJIOrMYecKUX 3HaHui. J{is
pa3BUTHS M NOAJEPKAHUS HMHTEpeca OOydaromMxXcsd K OHOJOTMH Hapsay Cco
3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOI0 MaTepHalla B COAEpKaHUHU MPOTpaMMbl
1Mo OMOJIOTUM MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOM 00J1acT OMOOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEIKHbBIX YUEHBIX
B PEILIEHUE BAKHEUIINX OUOJIOTHYECKUX U SKOJOTUYECKUX TIPOOIIEM.



Lenps n3yuenus yuyebHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJIcHHE  OOYy4YaOMIMMHCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid >KMBBIX CHCTEM pA3HOTO paHra MW MNpUOOpETEeHUE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU MHTEpEca K ONpenesn€HHOIN olnacTu
npodeccuoHanbHON JIeATeTbHOCTH, CBSI3aHHOM C OMoOJIOrHel, Wi K BBIOODPY
y4eOHOTr0 3aBeeHUS JJIsl TPOIOKEHUS OMOIOTHYECKOro 00pa3oBaHusl.

JlocTmkeHne 1iend Uu3ydeHus yueOHoro mnpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CIIEYMBACTCS PEIICHUEM CIIETYIOIINX 3aau:

OCBOCHHE O0YYAIONTUMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHPA; O
CTPOCHHUM, MHOT000pa3WM M OCOOEHHOCTSX OHOJOTHMYECKMX CHCTeM (KIIEeTKa,
OpraHu3M, MOMYJISAIKsA, BUA, OroreoreHos3, onocdepa); o BBIIAIOITUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOy4YaroIMXCSd C METOAAMH [O3HaHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJISpHOU U
KJICTOYHOU OMOIOrHH, SMOPHOJIOTHHU U OUOJIOTHH PA3BUTHS, TEHETUKH W CEJICKIIHNH,
OMOTEXHOJIOTUM U CHUHTETUYECKOM OMOJIOTHH, TMaJCOHTOJIOTHH, SKOJOTHH);
METOJIAMH CAMOCTOSITEJILHOTO TIPOBEJICHUS OHOJIOTMYECKUX HCCIEIOBAaHUN B
naboparopun u B Opupoje (HaOMOJEeHHE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJIaJicHuE OOyYaroUMMHUCS YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh U UCIOJIb30BaTh OUOJOTMYECKYI0 WH(GOPMAIIHMIO; TOJIb30BAThHCS
OMOJIOTMYECKONM TEPMUHOJOTMEN M CUMBOJMKOM; YCTaHaBIIUBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLHUAIbHO-3KOHOMUYECKUMHU M  HIKOJIOTMYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEJICTBUS CBOEH AESITENBHOCTU IO
OTHOLIEHUIO K OKpYy)Karoulel MNPUPOJHON cpene, COOCTBEHHOMY 3JI0pPOBBIO U
3I0POBBIO0  OKPY’KAIOIIMX JIOAe; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npoPHIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIA MOBEAEHUS B NPHUPOAE U
oOecrnieueHunsi 6€30MaCHOCTH COOCTBEHHOW JKU3HEACATETbHOCTA B UPE3BbIUaMHBIX
CUTyallUsIX TNPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HAyUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYyYAIOMIMXCA MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpPOLIECCE 3HAKOMCTBA C BBIJAOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEJIOBAaHUSIMM B OHOJIOTMH, pEIIaeMbIMH €10 IpobiieMaMu, METOJ0JIOTHen
OMOJIOTUYECKOT0 UCCIIEIOBAHUS, TPOBEACHUS IKCIIEPUMEHTAIbHBIX HCCIIEIOBAaHUH,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJAEIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB;



BOCIIUTaHUE y 00YYaIOIIMXCS [IEHHOCTHOIO OTHOILEHHUS K JKUBOW MPUPOJE B
LEJIOM M K OTJIETIBHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUECKOM,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYpPhI IOBEJICHUS B TIPUPOJIC; MHTETPAIIAN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBLHOM
MPUPOOTNOIb30BaHUH (COOIIOACHUE TPaBUI TOBEACHUS B MPUPOJIE, OXPAHBI BUJIOB,
IKOCHCTEM, OuOChepbl), COXpPAaHEHWU COOCTBEHHOTO 30POBBS M 3I0POBBS
OKpyXaromux JoAe (coOmogeHuss wMep npoduinakTukyd — 3a00JeBaHUM,
oOecrieueHne 0€30MaCHOCTU JKU3HENEATEIbHOCTH B YPE3BBIUAWHBIX CHUTYAIUAX
OPUPOAHOTO M TEXHOTEHHOI'O0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUH B IOBCEAHEBHOM JKU3HU;

CO3/laHM€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromuUMHucA
WHIMBUIYJTbHON obOpazoBaTebHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
noclieyouemMy npo(ecCHOHaTbHOMY CaMOOMNPEEICHUI0, B COOTBETCTBUHU C
WHIMBUTy ATbHBIMUA WHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO01iee ynca0 YacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJIOTMU Ha YriyOJIeHHOM
YPOBHE cpeaHero obmero oopazoBanus, coctasiser 201 gaca: B 10 kmacce — 102
gaca (3 yaca B Hezento), B 11 kimacce — 99 yaca (3 yaca B Hefielno).

OT60p opraHu3armoHHBIX (HOPM, METOJOB U CPEICTB OOyUEHHS OHOJIOTHUU
OCYLIECTBJISETCA C YYETOM CHEUUM(UKU €ro COJAEp KaHHs W HaNpaBJIE€HHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHH3alUsaX CpPEIHEro
po(ecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNnbHBIM yCIIOBUEM NPU 00YyUYEHUN OMOJIOTUH HA YIIIYyOJIEHHOM YPOBHE
SBJISIETCSl TIPOBEJIEHUE JTA0OpPATOPHBIX M NpakTUdyeckux padot. Takxke yuactue
o0y4Jaronuxcsi B BBINOJHEHUU MPOEKTHBIX M YYEOHO-UCCIEN0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEAEIAETCA yUUTEIEM Ha OCHOBE UMEIOIIINXCS MaTepUATbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKAHUE OBYUEHUA

10 KITACC

CoaepkaHue mporpaMMsbl, BBIIEIEHHOE KYpPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJlapcTBeHHo# uroroBoi arrectauuu (I['A).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMmeHHas OUOJIOTHUS — KOMILJIEKCHasi Hayka. KpaTkasi UCTOpus pa3BUTHUS
Ouosioruu.  buonorudeckue HAayKd W H3yYaeMble  HUMHU  MPOOJIEMBL.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIE HWCCIEJOBAHUS B
OHnoNOTHUN.

3HayeHue OMoJIOTMM B (DOPMUPOBAHUHN COBPEMEHHOM €CTeCTBEHHO-HAYYHOM
kapTuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouoyiorvel. 3HaUYeHHE OWOJIOTUU B
MPAKTUYECKONW JEATEIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsus, V.
l'apsent, I'. Mennens, B. 1. Bepnanckuii, U. I1. [1aBnos, . 1. Meunukos, H.I.
Basunos, H. B. Tumodeen-Pecorckuii, /. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuelr u cxembl: «CBsi3b OMOJIOTMM C JAPYrUMHU Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ZKuBble cucTEeMBbI U UX U3yUYEeHHE

JKuBble cucTeMBbl Kak mpeaMeT wu3ydeHus Ouosioruud. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb,
CIOXHOCTh M YIOPAIOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTaHU3alWs,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSPHbIMA, KJIETOYHBIMH,
TKaHEBBIN, OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUOBOM, HKOCHUCTEMHBII
(buoreonenoTnueckuit), OmocdepHsniiti. Ilporecchl, TPOUCXOAAIINE B KUBBIX
cucreMax. OCHOBHbIE MOpHU3HAKU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromnye »KMuBble CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3alH.

N3ydeHnne KuUBBIX cucTeM. Meroasl Ouosiorndeckoi Hayku. HaOmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanus3. [lonatue o 3aBuCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnanupoBanue »skcnepuMmenta. IlocraHoBka u
nposepka rumnote3. HyneBas runore3a. IloHsiTue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Oumosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH IMMOJYYEHHBIX
pe3ysbraroB. [IpUunMHBI UCKaXXEHUs PE3yJbTAaTOB »JKcnepuMmeHTa. I[loHsATue
CTaTUCTUYECKOTO TECTA.

JemoHCcTpanumn



Tabmumer u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KWUBOW MAaTeEpUN», «YPOBHH OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHE XWUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranusmay», «buoreomenos», «buocdepa», «Metombt
U3YUYEHUS JKUBON IPUPOJIBD).

O6GopynoBanue:  jabopaTopHoe  OOOpYyJIOBaHHWE IS POBEACHUS
HaOJIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuE pa3IUYHBIX METOAOB MpPH
M3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IMHUIIA KUBOTO. ICTOPUSIOTKPBITHS
kinetku. PaGorer P. T'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
Hneitnen, P. BupxoB). OCHOBHBIE MOJ0KEHNS COBPEMEHHOM KJIETOYHON TEOPHUH.

Metonsl  MOJIGKYJSIPHOM W KJIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpomartorpadus, 3NEeKTpodope3, METOJ MEYEHBIX aTOMOB, AU(PEepeHInaIbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanuvix
K1emok. DIEKTpOHHAss MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lneiinen, P. Bupxos, K. M.
boap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOI», «IIEKTPOHHBIA MUKPOCKOID,
«VcTopus pa3BUTHS METOJ0B MUKPOCKOIIHI).

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATILHBIX KIIETOK.

IIpakTnueckas padora «/3yyeHue MeETOJOB KIETOYHON OHOJIOTUU
(xpomarorpadus, saextpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHNE,
[T1IP)».

Tema 4. XumMuueckasi OpraHu3anms KJIeTKH

XUMUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI.
Bona um e€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryJsanuu. MUHepallbHbIe BEIleCTBA KJIETKH, UX OHOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KIIETKE.

Oprannueckne BeniecTBa KIETKU. buonorundeckue mnoaumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi Mojekybl. [lepBuunas
CTpyKTypa Oeika, MNenTHAHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUYHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Knaccupukauuss  Oenkos.
buonornueckue pyHkuuu 6enkoB. lpuonsi.



VYrneroasl. MoHOCaxapuabl, 1MCaxapuibl, OJIMTOCAXapUAbl U TOJIUCAXAPU/IBI.
OO6mmit  1aH cTpoeHuss U (PU3UKO-XUMHYECKUE CBOMCTBA  YTIJIE€BOJOB.
buonornueckue GpyHKIIMU yrIeBOIOB.

Jlunuaet. l'uapodunsuo-ruapodobHbie cBoiicTBa. Kitaccudukanus Tumnumos.
Tpurnunepunsl, Qocdomunuiasl, BOCKH, cTepouibl. buonoruueckue ¢GyHKUUU
munuaoB. OO1me CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CrpoeHune HYKIE€HHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupanb. MecTtonaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Bune PHK. ®yukunn PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Monekyie ATO.
buonornueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCYUKH, UX (DYHKIIUU B
Kietke. Jlpyeue wuyxneoszuompughocghamor (HTD). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NYECKUE UCCIEAOBAHUS
cocTaBa U TPOCTPAHCTBEHHOMW CTPYKTYpbl OuoMonekyn. Mooeruposanue
CMpYKmypsl U QYHKYUi OUOMONIEKYI U UX Komniekcos. Komnvromepnuuiil ousatin u
opeanuyeckuu cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

IToptpersr: JI. Ilomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankiuH,
®. Conrep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XHUMUYECKHMX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHue XuMUYECKUX 3JIEMEHTOB B AKUBOW MIPUPOIEH.

Tabmuiel u cxemsl: «llepuonnueckas TabMUIIa XUMHYECKUX DSJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BeliecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OENIKOBOM MOJIEKYJb», «CTpOeHHUE MOJIEKYII
yrieBonoB», «CTpoeHrne MOJEKysl JaunuiaoB», «HyKIE€MHOBBIE KHCIOTBI»,
«Ctpoenue monexkynsl ATD».

OO6opynoBaHue: XUMUYECKast ITOCY1a U 000pyAOBaHHE.

JladbopaTopHasi padora «OOHapy)eHHEe OCIIKOB C MOMOIIBI0 KAYECTBEHHBIX
peakum».

JlaGopaTropnass  pabGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u pyHKIIMHU KICTKH

Tumbl  KJIETOK: JyKapuoTHueckas U TmpokapuoTudeckas. CTpPyKTypHO-
(GyHKUIHOHANIbHBIE 00pa30BaHUS KIETKU.



CrpoeHue npokapruoTuueckoil kieTku. Kierounast creHka OakTepuil 1 apXei.
OcoOEHHOCTH CTPOEHHSI TEeTepOTPO(GHON U aABTOTPOPHON NPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib MPOKapuOT B OMOIIEHO3aX.

Crpoenue " (GYHKIIMOHUPOBaHHE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 MIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHbBIN
(muddys3us, obneruénnas auddysus), aKTHBHBIN (NMEPBUYHBIA W BTOPHYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MemMOpanbl. Pabota Harpuii-
KaJIMEBOT'0 Hacoca. DHIOIMTO3: MUHONMTO3, (paroruro3. Jk3o01uTo3. Kierounas
crenka. CTpykTypa U GyHKIMH KIETOYHOW CTEHKH pacTeHUM, TpruOoB.

[utomna3ma. [uto3one. Llutockener. [IBuxenne nuromnazmbl. OpraHouIbl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: SHoIIa3MaTudeckas ceth (II1C),
anmapatr [onbIXu, JIM30COMBI, HX CTpoeHHMe U GyHKIMUA. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJIspHOTO PETHUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. Cunre3 pacTBopumbix OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyasipHbIiA) SHAOIIA3MATUUYECKUI PETUKYITYM.
CekpertopHas ¢yHkuus anmnapara ['onbmxu. Moougukayus benkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvooicu. TpaHCTIOPT BEUIECTB B
kieTke. Bakyonn pactutenbHbiX kieTok. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOMABl  KJIETKU:  MHUTOXOHJAPUH,  IUIACTUIBL
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIMA MHUTOXOHApPWUN H Tuiactui. llepBuunsle,
BTOPHUYHBIE U CJIOKHBIE MIACTUABI POTOCHHTEIUPYIOUTUX DYKAPHOT. XIIOPOILIACTHI,
XPOMOIUTACTHI, JIGUKOIJIACTHI BBICILIUX PACTEHUU.

HememOpanHubie opranouzsl kietku CTpoeHrne U (GyHKUUH HEMEeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsbr. IIpomeorcymounvle Qunamenmul.
MukpodunaMeHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIEUHBIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Kinerounbrit
ueHtp. CTpoeHMe UM JBWKEHUE JKITYTHKOB U pecHUYeK. MHKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Muxpompybouxamu. Momopnvle benxu.

SAnpo. O6onouka sigpa, XpOMATHH, KapUOIUIa3Ma, SAPBIINIKY, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbId MaTpukc. [IpocTpaHCTBEHHOE pacoNOXKEHUE
XpOMOCOM B HWHTEppa3HOM sjpe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. Jlunamuka s0epHOU 00010uKu 6 mumose. Aoephbiil
MpaHcnopm.

Kiterounble BkimtoueHusi. CpaBHUTENIbHAS XapAaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHON).

JdemoHcTpauumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl n cxembl: «CTpoeHUE 3yKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTeIbHOM  KiIeTku», «CtpoeHue
MUTOXOHAPUMNY», «A11po», «CTpoeHHe MPOKaApUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHBIX KJIETOK.

JlaGopaTtopnass pabora «U3ydyeHue CTpOEHHS] KIETOK Pa3IUYHBIX
OpTraHU3MOB).

IIpakTueckas padora «/3yueHue CBONCTB KICTOUHOU MEMOpaHbD».

JlaGopaTopnasi padora «lccrenoBaHue IIa3MoliM3a U JIETUIA3MOJIN3a B
PACTUTENbHBIX KIETKaX).

IIpakTnueckas padora «/3yueHue IBH>KEHUS LIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BeliecTB U NMPEBPaLllCHUE JHEPIUH B KJIETKe

AccUMUITATINS 1 TUCCUMIUISIIHS — JIB€ CTOPOHBI MeTabom3Ma. Tumsl oOmMeHa
BEIIIECTB: aBTOTPO(MHBIA W TeTepoTPOQHBIA. YUacThe KHUCIOpOoJa B OOMEHHBIX
mporeccax. OHepreruueckoe obecrnedeHue KieTku: mpepamieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTPOCHHUE, CBOICTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHWYECKUX KaTaIH3aTOpOB. benku-
aKTUBATOPHl M OCJIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTHBHBIX
peaKIuii OT pa3IMYHbBIX (HAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BeIIECTB B KieTke. dorocuHTes.
Anoxcueennvill u okcueeHHwlli omocunmes y 6axmepuu. Ceemocodbuparoujue
nuUeMeHmbvl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoIIacToB B Ipolecce
dbotocunTeza. CBeroBas u TeMHOBas ¢daszwl. Pomoowvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh doTOCHHTE3a. BiusHue paznuyHbix (QaxTopoB
Ha CKOPOCTh (poToCcHMHTE3a. 3HaU€HHE (POTOCUHTESA.

XEMOCHHTES. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIHUE OaKTepuH, KeNe300aKTepuu, CEepoOaKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. [IpoaykTbl OposkeHHS M HX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpTraHU3MBI. Oransl DHEPrETUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ TMKONIN3 — OECKUCIOPOHOE PACIICTUICHUE TITIOKO3HI.

buonoruyeckoe okucieHue, WU KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPUIL B
npoirieccax ouosiorundeckoro okucieHus. [ukmuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Duepeuss memobpanuno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaszvl. llpeumyniecTBa a’poOHOT0 MyTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PGHEKTUBHOCTh SHEPIEeTUYECKOTr0 OOMEHa.

JlemoHcTpanuu

IToptpersr: k. Ilpuctiou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel U cxembl: «DOTOCUHTE3», « IHEPreTUYECKUil oOMeH», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « X€MOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHUKPOCKON, 00OpYJOBaHHUE /i MPUTOTOBICHUS
NOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTropnass padora «l3ydeHue  KATAIMTUYECKONW  AKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPe aMuIa3bl WK KaTalasbl)y.

Jlabopatopnasi pa6ora «M3ydeHne (GHEepMEHTATUBHOTO PACHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KJIETKAX).

JlaGopaTtopnass pabora «CpaBHeHue mporieccoB (OTOCHHTE3a W
XEMOCHUHTE3a.

JlabGopaTopHas pad6ora «CpaBHEHHUE MTPOIIECCOB OPOKEHUS M ABIXAHUS.

Tema 7. HacaencrBennass uHpopManus 1 peaju3anus eé B KJIeTKe

Peakuun MatpuyHoro cuHtesa. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTPUYHOIO CUHTe3a. Peanuzanusa HacnencTBeHHOW uHpopmanuu. ['eHeTnueckuit

KOJ, €ero cBoucTBa. TpaHckpunuus — marpuudslii cuHTe3 PHK. IIpuHnmmns:

TPAHCKPUIIUHU: KOMILUIEMEHTAPHOCTh, aHTUMAPAIIIIETbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecrou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranel. Yuactue TpancnopTHeix PHK B 6nocunrese Genka.
VYcnosus Ouocuntesa Oenka. KoaupoBanue amunokucior. Ponbp pubGocom B
OnocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHu3anus T€HOMa y
NPOKApUOT U 3YKapuoOT. Peryisius akTUBHOCTHM T'€HOB Yy IpokapuoT. ['mmore3a
onepoHa (®. XKaxo0, XK. Mano). Monexynsapusie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezyasiyuu pabomel 2enog. Perynsuns oOMEHHBIX
IPOLIECCOB B KieTKe. KieTtounsiii romeocTas.

Bupycer — Hekierounbsie OpMBI KU3HU U O0NHUraTHeie mapasutsl. CTpoeHue
IIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHuvill Yuxi
JHK-cooepocawux supycos, PHK-cooepocawux e6upycos, baxmepuogpazos.
Obpamnasa mpauckpunyus, pesepmasd, UHmezpasa.

Bupycubie 3a6o1eBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN][, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz dorvwux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobwvl 00cmasKu 1ekapcms.



JemoHCcTpanumn

[Toptpersr: H. K. Konbnos, 1. 1. IBaHoBCKHIA.

Tabmumer u cxembl: «brocuaTe3 Oenkay, «I'eHeTnueckuii Koa», «Bupyce»,
«bakrepuodarm.

IIpakTueckas padora «Co3qaHne MOJEIN BUPYCa».

Tema 8. ZKu3HeHHBII HKJ KJIETKH

Knerounslii 1k, ero mnepuoanl W peryisuus. Wurepdaza U MUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarImmXx B uHTepdaze. [loaroroBka KiIeTKd K
nenenuto.  [lpecunteTmdyeckuii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHM U
MOCTCUHTETUUECKUN (MPEMUTOTUUYECKUI) TIepUOabl UHTEP(Pa3bI.

Marpuunbii cunte3 JAHK — permmukanms. [Ipunuuner permmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u
Tenomepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIUmiaouaHbli W
rariouaHbld  HAabOpbl XpomocoMm. ['omonoruunsie XpoMocombl. [lonoBwie
XPOMOCOMBI.

[enenue kneTku — MuTo3. CTauu MUTO3a U IPOUCXOASIIUE B HUX IPOLECCHI.
Tunsl MmuTo3a. KaprokrHe3 U IMTOKUHE3. broornueckoe 3Ha4eHue MUTO3a.

Perymamusa murorndeckoro nmkia kietku. [Iporpammupyemas knerodyHas
ru0esb — anomnTo3.

Knerounoe smpo, XpoMocombl, (QPYHKIIMOHAJIbHAS TE€HOMHUKA. MexaHuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u eubenu kiemokx. «lugposas
K1emKka» — buoungopmamuyeckue mooenu QYHKYUOHUpOBaHUs KIeMmKU.

JdemoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIA MUK KIETKW», «MuTo3», «CtpoeHue
xpoMocom», «Pemmukanusa JTHK».

OO6opymoBaHKe: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: « MHUTO3 B KIETKax
KOpEUIKa JTyKa».

JlaGoparopnass  paGora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTax».

JlaGopaTopHnas padora «HabGnronenne MuTo3a B KJIeTKaX KOHUMKA KOpeIlKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. Crpoenue n pyHKUMH OPraHUu3MOB

buonornueckoe paznoobpasue oprann3mMoB. OTHOKIETOYHBIC, KOJIOHUATBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOCHHUS U KU3HEAESITEIIbHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeuw, OJHOKJIETOUYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYTUE
npoTucThl. KoloHManbHbIE OPraHU3MBL.



B3auMocBa3p 4acTei MHOIOKJIETOYHOI'O OpraHu3Mma. TKaHu, OpraHbsl HU
cucreMbl opranoB. OpranusMm Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuid. TUMIBI pacTUTENBHBIX TKAHEH: 00pa3oBaTeIbHasl, TOKPOBHAS,
IPOBOJIAIIASl, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpPOCHUs, (QYHKIUNA U
PAaCIIOJIOKEHUS TKAaHEUW B OpraHax pacTEHUM.

TkaHu KUBOTHBIX U YEJIOBEKA. THUIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIIMIeYHasi, HepBHas. OcoOeHHOCTH CTpoeHus, GyHKIUNA U
PAaCIOJIOKEHUS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE W TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBbI OPTaHOB )KUBOTHBIX U 4eJ0BeKa. DYHKIIMM OPTaHOB U CUCTEM OpPTaHOB.

Onopa tena opranuzmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KMBOTHBIX. Hapy kHbIil 1 BHyTpeHHUM ckeseT. CTpOEHUE U TUTIBI
COEIMHEHUS KOCTE.

JIBrokeHue  OpraHu3mMoB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUH. JIBM)KEHHWE MHOTOKIIETOYHBIX >KWUBOTHBIX W YEJIOBEKA:
MblneyHas cucreMa. Pedekc. CkeneTHbIe MBITIITHI U UX padoTa.

IIutanue opranu3mos. Ilornouenue Boabl, yIIIEKUCIOTO Ia3a U MUHEPAIbHBIX
BEIIECTB  pacTeHussMu.  [luTtanume  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKJIIETOUYHOE mnuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MULIEBApUTENILHOTO TpakTa. [lumeBapurenpHble kene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. JIpixanue pacreHui. Jlpixanue >xuBOTHBIX. J{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxkHoe apixaHue. JlpIXxaTenbHasi MOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. /[pixanue mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucTema 4esioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NTUL U
MJIEKOMUTAIOMUX. Perynsiius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BelIECTB y OpPraHu3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHUU.
TpaHncnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa [O3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIMOHHbBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepana v €€ peryJisiuus.

Brinenenue y opranusmos. Beijienienue y pactennil. Beigenenue y )KUBOTHBIX.
CokpartutensHble Bakyosid. Opranbl BblaeneHud. DuibTpanus, cekpeuus u
oOpaTHOE BCAachIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. CBA3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOU U BBIACIUTEIBHON cucTeMaMu. Brinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHue n (QyHKIMOHUPOBAHUE
He(pona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U UCTHI MPOCTEHIIMX. 3aIiTa y MHOTOKJIETOUHBIX pacTeHuit. Kytukyna.
CpencrBa NacCMBHOM M XUMHYECKOM 3aIIUThI. OUTOHIINIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOJHBIE.
3amura opranusMa oT Ooje3zHel. MIMmyHHass cuctema yenoBeka. KieTouHblii u
TYMOPQJIbHBIA UMMYHUTET. Bpoxka€HHBIH M NPUOOPETEHHBIN crenupuIecKui
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUBHOrO ummyHutera (I1. Opmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Posib BpoKIEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte ¥ peryisinus y  OpramusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OPTraHU3MOB. TakcHChI. Pa3apakxumMoCTh U perysisiius y paCTCHHM.
PocroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIIONUOHHOE YCI0KHEHUE CTPOCHHUSI HEPBHOW CHUCTEMBI
y XKHUBOTHBIX. OTAENIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CUCTEMA JKUBOTHBIX WU YEJIOBEKA.
JKernes3pl 9HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. J[eMCTBHE TOPMOHOB. B3auMOoCBs3b
HEPBHOW M SHIOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. 11. [TaBios.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOYHbIE
Bojopociam», «bakrepum», «IIpocrenmme», «Opranbl LBETKOBBIX PAaCTCHUIN,
«CucreMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuii», «KopHeBble cuctembl», «CTpoeHHe cTediis»,
«CtpoeHue JHCTOBOM IJIACTUHKWY», «TKaHM KUBOTHBIX», «CKEJIET YeI0BEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBnas  cucrema», «Koxa», «MspimeyHas  cucremay,
«BpinenurenbHas cucreMa», «OHIAOKpPHHHAs cUCTeMay, «CTpOEHHE MBIIILbY,
«AmmyHnurer»,  «KumeyHonosoctHele», «(Cxema  NHUTaHUS  PAaCTCHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpO€HHE THAPHDY,
«CtpoeHne mnaHapumn», «BHyTpeHHee cTpoeHue I0KaeBoro 4epss», «HepBHas
cucrema poio», «HepBHas cucrema nArymkn», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHags  cucrema  nTumy, «HepBHas — cucrema
MieKkonuTaromux», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpENnaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXKHUX, XKUBBIE JK3EMIUIIPhl KOMHATHBIX PAcTEHUH, repdbapuu
pacTeHHl pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMK OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue JJisl AEMOHCTpAIMU MOYBEHHOTO ¥ BO3IYIITHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHus KpaxMalia U OeIKOB Mo ieicTBHEM (GEepPMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALUU OTBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHBIX ABUKEHUM, MOJIEIN TOJJOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH paCTCHUI».

JlabopaTopHasi padora «/3yueHrne TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «/3yyeHue opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHne ¥ pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buuabl  Oecronoro  pa3MHOMKEHHS:  [OYKOBaHUE,  CIOPYJISIUS,
(dparmMeHTanus, KIOHHPOBAHUE.

ITonoBoe paszmHokeHue. IlomoBble KIIEeTKW, WM TameThl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meio3e. Kpoccuarosep. bHoIorH4eckuid CMbICIT
MeNo3a M TIOJIOBOTO Ipouecca. Meno3 M e€ro MeCTO B JKU3HEHHOM IHKJIE
OpPraHu3MOB.

[IpenzapoasimeBoe pa3BuTHe. I aMeTOreHe3 y )KMBOTHBIX. 110710BBIE JKEIE3HI.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe W SMOpPHUOHATBLHOE pa3BUTHUE JKUBOTHBIX. CHmocoObI
OIUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u mooderu mopgoeenesa. Ctaguum >MOpHOTeHe3a
JKUBOTHBIX (Ha mpumepe Jsarymku). Jpo6nenue. Tumbl  1poOiieHHs.
Jlemepmunuposannoe u HedepmuHuposannoe oOpobdnenue. bracmyna, munei
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJIEKOIMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyssinius). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3anMHoe
BJIUSIHUE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKLHUA).
3akilaJka TIUIlaHa CTPOEHUSA JKMBOTHOTO KAk pe3yJibTaT HEPAPXUUYECKUX
B3aMMOJICUCTBHI TE€HOB. BriusHue Ha 3>MOpHUOHANTBHOE pAa3BUTHE Pa3IUYHBIX
(bakTOpOB OKpYKaloUIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuox. Ilpsmoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y OEClO3BOHOYHBIX U
MO3BOHOYHBIX XUBOTHBIX. bHojorndyeckoe 3Haye€HUE MPSIMOTO M HEMPSMOTo



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOJE. TUnbl pocTa KUBOTHBIX. DAKTOPHI
PEryJIIu pocTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

PasMHoxeHue u paszButue pacreHuil. ['amerodutr u crnopodur. Meiio3 B
KU3HEHHOM IUKJIe pacTeHuit. OO0pa3zoBaHue CIOp B mpolecce meio3a. ['amerorenes
y pacteHuid. OIIOAOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OILTIOZI0TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUEe U Pa3BUTHE CEMEHH.

MexaHnU3MBbl pETYJISIMUU OHTOT€HE3a Y PACTEHHI U ) KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBamus, X. [IIneman.

Tabnuupl u cxembl: «BereratuBHoe pasmMHOkeHHe», «Tumbl Oecrnosiaoro
pa3MHOXKEHUsD», «Pa3MHOXEHHE XJIaMUIOMOHAIbD», «Pa3MHOXEHHE 3BIJICHBI»,
«Pa3MHOXeHue tuapby, «Menosy, «XpoMocoMsdy, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuU OHTOreHe3ayn, «lIpsamoe u
HENpsIMOE pa3BUTHE», «Pa3BuTHe MaMCKOro xyka», «Pa3Buthe capaHuny,
«Pa3Butne mArymkn», «JIBOHHOE OMNIOJAOTBOPEHHUE Yy IIBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pAacTeHUIN», «KMU3HEHHBIN LUK
MOPCKOMU KaIryCTbl», «  KU3HEHHBIN LUK MXay, « KU3HEHHBI IUKJ NAllOPOTHUKAY,
«KHW3HEHHBIN IMKJI COCHBIY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SULEKIETOK U
CIIEpMATO30U/10B, MOAENb «L MK pa3BUTHS JISTYILIKI.

JlaGopaTopHas padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTuyeckass padora «BrpisiBIIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnass pabGora «CTpoeHHE OpraHoB pa3MHOXXEHUS BBICIIUX
pacTEHUI.

Tema 11. I'eneTuka — Hayka 0 HACJEACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U pa3BUTHUS TEHETUKU Kak Hayku. Pabotel I.Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€e4UeCTBEHHBIX YYEHBIX B PA3BUTHUH I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA M PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THOPHUIbI, TEHOTHUI, (PEHOTHII.



OcCHOBHBIE ~ METOJBl ~ T€HETUKW:  TUOPUIOJOTUYECKUH,  IUTOJOTHYCCKUM,
MOJIEKYJIIPHO-TEHETUUECKU .

JleMmoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuiel u cxembl: «MeToIbl TeHeTUKI, «CXeMbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX
UCCIIEA0BAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Mengens — 3akoH
eAMHO00pa3usi ruOpUIoB repBoro nokojenus. [IpaBuno qomuHUpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pAacCIIECIUIEHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpENIMBaHus. [ Umore3a YuCTOTHI raMeT.

AHanuzupyrouiee ckpemupanue. [[poMexxyToOUHbIN XxapakTep HaclaedOBaHUs.
Pacmiennenue npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHUM.

JHuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH e — 3aKOH HE3aBUCUMOTO
HacJeJJ0BaHUsI TPU3HAKOB. [[uTonornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacieaoBaHue mpusHakoB. Pabdotsl T. Moprana. CuerieHHOe
HAcCJICJOBAaHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enernka nona. XpoOMOCOMHBINM MEXAaHU3M OIpPEAEIEHU To1a. AyTOCOMBI U

MIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMeTHBIN U TeTEPOraMeTHbIN oJ. [ 'eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacienoBaHue NMpuU3HAKOB, CLEMJIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cuctema. [IneloTponust — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM aJUIENIU3M. B3anMOJIENCTBUE HEAJUIEIbHBIX T'EHOB.
Kommnementapuocts. Onucras. [lonumepust.

I'eHeTMUECKMI KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3MONIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHI3MbI B3aUMOJACHCTBUS «XO351UH
— Tapa3uT» U «XO3IMH — MHKpoOHOM». ['eHeTHdeckue acmeKThl KOHTPOJS U
M3MEHEHHS HACIIEJICTBEHHON MH(GOPMAIIMH B MTOKOJICHUSIX KIIETOK U OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuier u cxembl: «IlepBoiit 1 BTOpo# 3aKoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHanu3upyrouiee ckpeuBaHuey, «HemnoaHoe ITOMHUHHpPOBAHUE,
«CuernyieHHOE HaclieJoBaHWE MPU3HAKOB Yy Jpo30guibl», «l'eHeTuka moJay,



«Kapuotun uenoBeka», «Kapuotun apozoduisl»y, «Kapuotum nOTUIB,
«MHOXECTBEHHBIN aIeIn3M», « B3anMoielicTBre TeHOBY.

O6opynoBanue: MoOAENb JJIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS W PACHICIUICHUS TMPU3HAKOB, MOJENIb A
JEMOHCTPAllM¥ 3aKOHA HE3aBUCUMOI'O HACJIEAOBAaHUS IPU3HAKOB, MOJIEIb I
JEMOHCTPAlK CIEIJIEHHOTO HACIEI0BaHUs MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTnueckass padora «/3ydyeHwe pe3yapbTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA y IPO30(DUIBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIBY».

Tema 13. 3akoHOMEpHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHMNAa W cpenbl npu  ¢GopMmupoBaHuU (HeHoTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BUab
VM3MEHUYHMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Monudukanuontnas u3MEHUYMBOCTh. Ponb cpeasl B (opMupoBaHUU
MoAu(pUKAIIMOHHOW M3MeHYMBOCTU. Hopma peakiuu mnpusHaka. BapuanuoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(HUKAIMOHHON
W3MEHUYHMBOCTH.

I'enotunuyeckas n3MeHYMBOCTh. CBOMCTBA TEHOTUITMYECKOM U3MEHUYUBOCTH.
Bupl reHOTUIIMYECKONM M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAIl[AOHHASI.

KomOnHaTHBHAs W3MEHYMBOCTh. MeH03 M IIOJOBOH IIPOIEecC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATHUBHON N3MEHUYUBOCTH B CO3MaHUU
TeHEeTHYECKOT0 pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTainmonHas M3MEHYMBOCTh. BuHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHbBIE W  MHAYUUPOBAHHbICE MyTallMd. SoepHble W
nuToruia3MaTuyeckne myranuu. COMaTHYECKHE W TMOJIOBblE MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTauui. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO IpoIecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HacnencTBeHHoW u3MeHuuBoctu (H.M. BaBunos). BuesnepHas M3MeHUMBOCTH U
HAaCJIEICTBEHHOCTb.

Onuecenemurxa u 9NUSEHOMUKA, pOIb dNUSEHeMmuUYyecKux @Gaxkmopos 8
Hacn1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUIMO8.

JdeMoHCcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. Y. Bapunos.

Tabmuer u  cxembl: «Buasl wu3MeHunBocTH», «MoaudukaoHHast
U3MEHYUBOCTEY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTLY, «Metio3y,
«OnnonorBopeHuey, «I'enernueckue 3a001eBaHusl YeT0BeKay, « BUbl MyTaruiy.



OO6opynoBaHue: XKUBbIE U TepOapHble IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pUCyHKH ((poTorpaduu) >KMBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MoIU(UKAIIMOHHON K3MeHuuBOCTH. IlocTpoeHue BapuallMOHHOrO psia U
BAPHUALIMOHHON KPUBOWY.

IIpakTnyeckas padora «Mytamuu y aApo3oduisl (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 14. I'eHeTnka yesioBeKka

Kapuotun dyenoBeka. MexayHapoaHas mporpaMma HMCCIEAOBaHUS T€HOMa
4yenoBeka.  MeToasl  M3y4yeHUs  TEHETMKM  YEJOBEKAa:  IeHEaJOTMYECKUU,
OJIM3HEIIOBBIM, LIUTOTCHETUUECKUA, MOMYJISIUOHHO-CTaTUCTUYECKU,
MOJIEKYJIAPHO-TE€HETUYECKHM. CoBpeMeHHOE OIIPELIECIICHUE IEeHOTHIIA!
MTOJITHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBeHHble 3a001€BaHUS YeIOBEKa. | eHHbIE U XpPOMOCOMHBIE
00Jie3HM 4YeloBeKa. boyie3HM C HAcleACTBEHHOM NPenpacroyioKEHHOCTHIO.
3Ha4YE€HHE MEIMIMHCKON T'€HETHKU B MPEIOTBPAIICHUHN U JICUEHUH I'€HETUYECKHUX
3a0oneBaHui 4YenoBeKa. MeauKo-TeHeTUUeCcKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIETKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTHUUECKUE ACHEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetuueckne (akTOphl MOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
bu3rUecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYysKaroiieil cpessl. ['eneTnueckas
MPEAPACTIOIOKEHHOCTh YEI0BEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxembl: «Kapuotun udenoBeka», «MeToabl M3yYeHUs] TEHETHKHU
yesoBekay, «l'eHeTnueckue 3a00JeBaHUs YETOBEKa.

IIpakTnuyeckas padora «CoCTaBICHHE U aHAIIN3 POAOCIOBHOW.

Tema 15. Cesiekniusi OpraHu3mMoB

JlomecTukanus U ceeKus. 3apoKICHHUE CEJIEKIUN U JOMECTUKALUU. Y UEHHE
H. U. BaBunoBa o LleHTpax HOpOUCXOXKIEHUS U MHOrooOpasus KyJIbTYPHBIX
pacrenunii. Ponb cenexunu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
IOpOJIa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSJAOB B HACIEACTBEHHOW N3MEHYMBOCTH
H. 1. BaBuioBa, ero 3HadueHue ISl CENIEKITMOHHON PaOOTHI.

Metoasl ceneKIuoHHON paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHAUBUIYaJIbHBIN. Jrtanbl KOMOHWHAIIMOHHOM CCJICKIIUHU. HcneiTanue
MPOU3BOAMTENEH MO NOTOMCTBY. OTOOp NO TE€HOTHUNY C IOMOIIBK OIEHKU
¢dbeHnoTHma MOTOMCTBA U OTOOP MO TeHOTHUMY ¢ TomoIkto ananusa JJHK.

HckyccTBeHHBINE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PannanmoHHblil 1 XUMUYECKHIT MyTareHe3 Kak MCTOYHUK MYTalUi y KYJbTYPHBIX



dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS U METOOB
pexoMOuHaHTHBIX JIHK a1 momy4yeHus: ICXOHOro MaTepuana ajis CEelIeKIUu.

[Tonyuenue MOJIUTUIOUIOB. BnyTtpusunosas ruOpUIU3aLus.
bnuzkopoacTBeHHOEe — cKkpemuBaHue, wid  uHOpuauHr.  HepojactBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnoiap3oBaHue
rerepo3uca B cenekiuu. OtganéHHas rudpuausauus. [Ipeomonenue Oecruionus
MEKBHUIOBBIX THOPUAOB. JIOCTH)KEHHS CEICKIIMU PACTCHUI U JKUBOTHBIX. «3enénas
DesONIOYUALN.

CoxpaHeHre U U3y4YeHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JTUKUX POJUYEH NJisi CO3JaHUsl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO35HCTBEHHBIX
KYJIbTyp. H3yuenue, coxpamenue u ynpagieHue 2eHemudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JHCUBOMHBIX 6 YEeNaX VIVYULeHUs
CYyUecmeyowux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM Hucle C
NpUMEHEHUEeM COBPEMEHHBIX MEeMOO08 HAYYHBIX UCCIe008aHUL, NEPe00sbIX UOell U
NepCneKmuBHbIX MexXHON02ULL.

JdemoncTpanuu

[Toptpetsi: H. . BaBuiios, 1. B. Muuypun, I'. J[. Kapneuenko, II. I1.
Jlyxpsnenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabmuier 1 cxeMbl: «IleHTpBI TPOUCXOXKIECHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKHX PSAJOB B HACJIEICTBEHHOW M3MEHYMBOCTUY,
«Metoppl cenekuny, «OTaanéHnas rudpuauzanusy, «MyTrareHes».

JlaGopaTopHasi padora «/3ydueHue COPTOB KyJIbTyPHBIX PACTEHUN U NOPOA
JOMAIITHUX KUBOTHBIX .

JlaGopaTopHasi padora «/3yueHne MeTOI0B CENEKIIMHU PACTCHUIN.

IIpakTuueckas padora «IIpuBHUBKa pacTEeHUI».

IKcKypeusi «OCHOBHBIE METOJbI U JOCTHUKEHHS CEJIEKIIMU PACTEHUN U
KUBOTHBIX (Ha CENICKIIUOHHYIO CTaHIIUIO, TJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIM YY4acTOK, B TEIUIMYHOE XO3SUCTBO, B Ja0OpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJIOTHSA U CHHTETHYeCKAas OMOJIOT U

OOBEKTHI, MCTIOJB3YyEeMbIe B OMOTEXHOJIOTHH, — KJICTOYHBIE W TKAHEBBIC
KYJBTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIeMe. MukpoOuonoruueckuii cuHte3. OOBEKThl MHKPOOMOJIOTMYECKUX
texHonorui. [IponsBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM U MHCTPYMEHTOB 1EJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LEJIbIO MOJTYUYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECs B IPUPOJI€ OMOCUHTETUUECKUE MY TH.



Kinerounas unxkenepusa. MeToasl KynbTypbl KJIETOK M TKAaHEW pPacTEHUU U
#AUBOTHBIX. Kpuobanku. ComaTuueckas ruOpuau3alus W  COMaTUYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIOHHUPOBAHHWE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonoeuu 0300poénenus, KyibmueUpPOBaAHUs U MUKPOKIOHANbHOLOPA3MHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHass W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha |
koHcTpyupoBanue pexkomouHaHTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM U TEHHOM MHKEHEPHUH. DKOJIOTHYECKHE
Y 3TUYECKHUE MPOOIEMbl TCHHOW MHKEHEPHH.

Menunuackue Ouotexnosnoruu. [loctrenomuas nudposas meaununa. [11P-
JIUarHocTuka. MeTaOoJIOMHBIN aHaliW3, TEHOLUEHTPUYECKUH aHajau3 IpoTeoMa
YEeJNOBEKA ISl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHE CTBOJIOBBIX
KkieTok. TaprerHas Tepanusi paka. 3D-OumoummxkeHepus s pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILUIEKCHBIX
TKaHEeW COoueTaHWEM TEXHOJOTHM TPEXMEpPHOro OWONMpHHTHHTa U ckaddoiauHra
IUTSL pELLICHUS 3a]1a4 TEPCOHATU3UPOBAHHON MEIUIIUHBI.

CozniaHrve BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHus KOMOWHHUPOBAHHOM
3amTel OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJEKYISPHBIX MEXaHU3MOB
dbynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl u cxembl: «/Mcnoab30BaHEe MUKPOOPTraHW3MOB B MPOMBIILIEHHOM
pOU3BOJACTBEY, «KiieTouHas nHxxeHepusn», «['eHHass HHXKEHEPUSD».

JlabopaTtopHnasi pa6ora «/3ydenne 00beKTOB OMOTEXHOIOTHUI.

IIpakTnueckas padora «IloaydueHrE MOJIOYHOKUCIIBIX IPOAYKTOBY.

IKeKypeusi «bHOTEXHONOrMs — BaXXHEWIas MPOU3BOJAWTENBHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOHUOHHBIX NpPeICTABJICHUN B
OnoJioruu

OpomonmonHas Teopuss Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBrKyme cuibl 3Bosronnu BUAOB 1o Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cuarernueckoit Teopuu sBotonuu (CTI). HeliTpansHasTeopus
sBomoMU. CoBpeMEeHHas 3BOJIOLMOHHAS OMOJIOTHs. 3HAYEHUE 3BOJIIOIIMOHHON
Teopur B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOUN KapTHHBI MUDA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. HapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunnuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmMupoBaHus
MPUCTIOCOOJICHNIA y pacTeHWid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyTta nyremectus Y. lapsunay, «Haxonku Y. JapBunay, «D@opmbl 00pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoOroodpasue KyiabTYpHBIX (GopM
KanmycThl», «[lopoabl ToMaIIHUX )XKUBOTHBIX», «Cxema 00pa30BaHuUsl HOBBIX BUJIOB
(mo Y. [lapBuny)», «CxeMa COOTHOLICHHS JIBHKYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE MIOJIOKEHUSI CHHTETUUECKON TEOPHUH IBOJTIOIIUN.

Tema 2. MUKpPOIBOJIIOLHA U €€ pe3yabTaThl

[Tonmynsinusa Kak 3J€MEHTapHasl equHuIA 3BOMIONUA. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pPa3zHOooOpa3us W CTPYKTypbl nomyisiui. M3meHeHue
reHopoHa TOMYJSAIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PAKTOPbl (IABMXKYIIHUE CHIIBI) 3BOJIOUMH. MyTallMOHHBIH
nporecc. KomOuHaTtuBHas u3MeHUHMBOCTh. [Jlpeiid TeHOB — ciydaifHbIe
HEHaIpaBJICHHbIC N3MEHECHHSI YaCTOT aJIJIEJIeH B MOMYJSIIUIX. DPGHEKT OCHOBATEIIS.
Ippexm obymwinounozo eopaviuika. CHudiCeHUe 2eHemu4ecKko2o pasHooopasus:
npuuunsl u creocmsusi. Ilposenenue 3¢pgpexma Opeticha 2ernos 6 6ONLUUX U MATILIX
NONYIAYUSIX. Murpanuu. N3onsauus MOy JISILUI: reorpaguyeckas
(mpocTpaHcTBEHHAas ), Ononoruyeckas (penpoyKTUBHASA).

EcrectBennbiii oTOOp — HampaBisoomuMi  (HakTop SBOMIOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3pbiBatOLIUi
(mm3pyntuBHbIi). TlonoBoit oTOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCT,  OPraHW3MOB  KaK  pe3yjbTaT  MHUKPOSBOJIOLMHU.

Bo3HukHoOBeHHe — mpucoOcoONeHUd y  OpraHu3moB.  ApoMopdo3bl u
uaunoanantanuu. [Ipumepsl mpUCIOCcOOIeHU Y OpraHu3MOB: MOP(OJIOrHYecKUe,
¢dbuznonornyecknue,  OMOXUMHUYECKHUE,  moBeAeHUYeckre.  OTHOCUTEIHLHOCTH

MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT
MUKPOIBOIONMHU. M30msimusi — KirodeBod Qaktop BupooOpaszoBanus. [yt u
crocoObl BUJI000pa30BaHusl: ajuionarpuyeckoe (reorpaduueckoe),



CUMIIaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE»  (MOJUILIONAN3aLINs,
rubpuan3anus). JJmuTeaIsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOIOTUYECKOTO Pa3HO00pa3Hsl.

Pob 3BONIOIIMOHHOM OMOJIOTHUU B pa3pabOTKE HAYYHBIX METOJ/IOB COXPaHEHUS
OouropazHooOpasusi. MHUKPOIBOIIONKS U KOIBOJIOLUUS IMAPAa3UTOB U HUX XO3SEB.
Mexanu3mbl (HOPMUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTUKAM H CIIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpauuu

IToptpetsr: C. C. YUerBepukos, 3. Maiip.

Tabmuter 1 cxembl: «MyTanmoHHas HM3MEHYUBOCTHY, «llomymsiiumonnast
CTPYKTypa BuAa», «Cxema nposiBieHUs 3akoHa Xapau—BaiinOepray, «/[Bmxyiiue
CHJIBI DBOJIIOIMIY, «DKOJOTHYECKAs M3OJSAIUS TMOMYJISIUNA CEeBAHCKON (openmy,
«I"eorpaduueckast U30ISA1US TUCTBEHHULIBI CHOMPCKOM 1 TMCTBEHHHUIIBI Ay PCKOiD»,
«ITonmynaMOHHBIE BOJIHBI YUCJIEHHOCTH XHUIHUKOB U KEPTB», «CxemanencTBus
€CTECTBEHHOTO 0TO0pa», «DopMbl OOpPHOBI 3a CYLIECTBOBAHHEY,
«MHAyCTprUaNIbHBIA MenaHu3M», «/KuBble UCKomaeMbie», «IIOKpOBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre anantauun», «lIpucrnocoOIEeHHOCT, OpPraHU3MoOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Buasl-nBoriHukn», «CTpykTypa BHAA B
npupoze», «Crocobbl BugooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TpEX BHUJOB JaHABIIIEHY», «DKOJIOTHUYECKOE BHUA000pa30BaHUE BUIOB CHHUID,
«ITomunouel pacteHuin», «KamycTHo-peaedHblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIUU HACEKOMBIX, Yydelia MTHIL |
3Bepeil ¢ MpUMepaMu pa3IMYHbIX TPUCTIOCOOJICHH, YyUena NTUIl U 3Beper pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJIM3KUX BHUAOB, OOPA30BaBIIMUXCSA PA3NUYHBIMU
criocobamu.

JlaGopaTopHasi padoTa «BrIsIBICHHE H3MEHUUBOCTH Y 0COOCH OJTHOTO BUIa».

JlabopaTtopHnasi padora «IIpucrnocoOneHus opraHu3MOB U UXOTHOCUTEIbHAs
1e71eCO00Pa3ZHOCThY.

JlabopaTopnasi paGora «CpaBHeHHUE BHUIOB 10 MopdoJorHuecKkoMy
KPUTEPUIOY.

Tema 3. Makpo3BoJionus u €€ pe3yabTaTbl

Meroasl  u3ydeHHs MakpolsBomonuu. [lameoHTomOrHMyeckne  MeTObl
uzydeHus: 3Boionuu. llepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue metoasl uzydeHus sBoitouuu. CpaBHeHUE QIOpHI U
¢dayHbl MaTepuKOB U OCTPOBOB. buoreorpadpuyeckue obnactu 3emud. Bunbl-
SHJIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObl H3yUEHHUS
ABOMIONMHU. ['eHeTHYecKkue MEXaHU3Mbl 3BOJIIOLIMM OHTOTEHE3a M MOSBIEHUS
SBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuvenTtapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE U MATEMATUYECKHE METOAbl U3YUCHHS 3BOJIOLMH. ['OMOIIOrMYHbIE
reHbl. COBpEMEHHbBIE METO/Ibl TOCTPOEHUS (PUITOTEHETUYECKHUX JEPEBBEB.

XPpOMOCOMHBIE MyTallX U 3BOJIFOLIMSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) dBOJNIONUU. [Ipunyun cmenvl QyHKYuUIL.
HeobOpatumocTs 3BosronMK. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHncTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. I'ekkenb.

Tabmuubl 1 cxembl: «PUIOTEHETUUECKUN PsI JTOMWAAN», «ApPXEONTEPUKCY,
«3Bepo3yoObie  smiepb»,  «Creromedansry,  «Puamoduthy,  «CemMeHHBIC
ManopoTHUKW», «buoreorpaduyeckne 30HBI 3emian», «Jlpeid KOHTHUHEHTOBY,
«Penuktery, «HauanmpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M AaHAJIOTHYHbIE OpraHb», «PyaumMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaNpPaBJIEHUS 3BOTIOLUNY, «OO0IIIe 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE *KU3HU Ha 3emJie

HayuHble rumore3sl NPOUCXOXKIEHUS >KU3HU Ha 3emie. AOHOreHe3 u
naHcrepmusi. [JloHayuHble IpeaCTaBlICHUs] O 3apPOKJIECHUU JKU3HU (KPEaLMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnianmnannanu, JI. [Tactepa. [IpoucxoxaeHue >KM3HA U aCTPOOHOJIOTHSI.

OcHOBHbIE ATaIlbl HEOPraHUYEeCKON SBOJIIOLINH. [InanerapHas
(reonmoruueckasi) SBOJIOIUA. XHUMHUYECKash SBOJIONUSA. AOHUOTEHHBIH CHHTE3
opraHnyeckux BemiecTts u3 Heopranndeckux. Ombir C. Mumnepa un I'. IOpm.
O06pazoBanue nmoaumepoB u3 MoHoMepoB. Koareparnas runore3a A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XongelHa, reHeTHdeckas rumoreza [
Ménnepa. PubGozumsr (T. Yex) u runoreza «mupa PHK» V. TI'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emum n meTonsl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKue OCTaTKHU.
I'eoxpoHonorus u €€ Meroasl. OTHOCHTENBHAs U AOCOJIOTHAs IE€OXPOHOJOTHS.
['eoxpoHosIOrnYecKas mKaia: 30HbL, SPbl, IEPUOABL, FTTOXH.



Havanenbie 3Tansl opraHuyeckor sBosronuu. [losBieHne u 3BOIOLUS
MEPBBIX KJIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHMKHOBEHUE TMEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIJIEHKN KaK aHAJIOT MEPBBIX Ha 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IponcxokaeHWEe MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE STambl SBOJIONMU BBICHINX pacTeHuil. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBiieHHMe CHOpPOBBIX pacTeHHM U
3aBoeBaHUEe UMM cymu. CeMeHHble pacTeHus. [IpoucxoxaeHne BETKOBBIX
pacTeHUM.

OcCHOBHBIC ATallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Benpackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHUE COBPEMEHHBIX
TunoB. IlepBbie Xop/10BbI€ KUBOTHBIE. JKM3Hb B BOAE. DBOJIONHUS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IpoucxoxaeHue MIEKONMUTAIONINX U
ntuil. [lpunnun kimoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MM03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emMje IO 3paM U MEpUOJaM: apXeu, MPOTEPO30M,
najaeo30M, Me3030i, KaitHo30#. OO0I111ast XapaKTepUCTUKA KJIUMaTa U Te€0JIOrMYeCKUX
nporieccoB. [losiBlieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro YCIIOBUS U BIMSHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuyuHel u
CIEACTBUS MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJOTMYECKUN KPHU3HC, €r0
ocobenHoctu. [Ipobnema coxpanenus: 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdeckoro mupa. [IpuHUUMIBI KiaccHUpUKALMH
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsi: ®. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuiet u cxembl: «Cxema onbita @. Penny», «Cxema onsita JI. [TacTepa no
M3YUYCHHUIO CaMO3apokJeHus xku3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpu»,
«JTanbl  HEOPraHMYECKOM  HBONIOLUM»,  «l'€OXpOHOJIOTMYECKas  ILIKauay,
«HauvanbHble 3Tanbl OPraHUYEecKor HBoIONMNY, «Cxema o0pa3oBaHUsl dYKApUOT
nyTéM cuMmOuoreHezay, «Cucrema XKUBOM mpupoabl», «CTpoeHHE BHUpYyCay,
«Apomopdossl  pacteHuity, «Punnodute», «OTHOKIECTOUHBIE BOAOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «llamoporukn», «l'oroceMeHHbIE
pactenus», «Opraubl HIBETKOBBIX paCTEHHI, «CXeMa pa3BUTHS KUBOTHOTO MUPa»,
«Apomopdo3bl  KUBOTHBIX», «IIpocTeiiue», «KulIeuHOMOIOCTHBIE,
«IInockue YEpBW», «YneHuctoHoruey, «PBIOBIY, «3€MHOBOJIHEIEY,



«IIpecmbikarommecs», «lItuupy», «Muekonurarommue», «Pa3BUTHE KHU3HU B
apXencKkon spey, «Pa3BuUTHUE KU3HU B IPOTEPO3OMCKON dpey, «Pa3BuTHE KU3HU B
MAJIC030UCKOMN 3pey», «Pa3BUTHE )XU3HU B ME€3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KailHO30M KoM 3pey», « COBpEMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pacTeHH pa3IUYHBIX OTAENOB, KOJUIEKIIMH
HAaCEKOMBIX, BIIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOXKHX, CKEJIEThI TIO3BOHOYHBIX )KUBOTHBIX, Uy4eJia ITUIl U 3BEepei, KOJUIEKIIUU
OKAMEHEJIOCTEM, IIOJE3HbIX HCKOIIAEMBbIX, MYJSDKA OpPraHUYECKUX OCTATKOB
OpPraHu3MOB.

Bupryanbnas n1aboparopHas padora «MozaenupoBaHue onbIToB Muuiepa—
KOpu 1o n3yuenno abMOreHHOro0 CUHTE3a OPTaHMYECKUX COETMHEHUI BIEPBUYHOM
atMocdepe».

JlaGopaTopnass padora «l3ydeHue M OINKUCAHWE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOEHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl v 3a1aun aHTPONOJIOrUU. MeTo1bl aHTPOTIOJIOT U H.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOXKJICHUM 4eJIOBEKa. Penurunosnsie
BO33peHUsA. COBPEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeka ¢ KUBOTHBIMA. CHCTEMATHYECKOE TTOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OJIOTHIYECKHE, AMOPHUOJIOTHYECKHE, (hU3H0JIOr0-0MOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBbHOU
CHUCTEMBI.

JBrxymue cuibl (GakTophl) aHTPOIOreHe3a: OMOJIOrMYecKUe, COLUaIbHBIE.
CooTHoleHne OMOIOTHYECKUX U COLIMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PanHue dYenoBeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYJIBI) U PaHHWE MMOHTUIBI — O0IIHE TTPEJKH YeIOBEKOOOpa3HBIX 00€3bsH U
Mo/1e. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JroJeh. UenoBek yMenblid, NepBhIe
W3TOTOBJICHUS Opyaul Tpyzaa. YeloBek NpsAMOXOIAIIMNA U NEPBBIM BBIXOJ JOJACH
3a  mpenensl  Adpuku. YenoBexk reilmenbOeprckuii  — 0OmMUNA  TPEIOK
HEaHIepTaJIbCKOr0 4YEJI0BEKAa U YEJIOBEKA Pa3yMHOro. YenoBeK HeaHIEepTaIbCKUN
KaK BHUJ JIIOJIEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOrO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a nmpeaenamMu AQpUKH.
[TaneoreneTrka v najaeoreHOMHUKA.



DBOJIOLUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHbI OTOOp B MOMYJISILIUSIX
yesioBeka. MyTalnMoHHbI npouecc U noaumopdusMm. I[lonynsuroHHBIE BOJHBI,
apeid reHoB, Murpanus U «3pEGEeKT OCHOBATENSH B MOMYJSALUAX COBPEMEHHOTO

YeJioBeKa.
Yenoseueckue pacel. [lonsitue o pace. bosblime pacel: eBpomeougHAs
(eBpaswmiickasi),  aBCTpajO-HErpouJHAas  (PKBATOpUaNibHAs),  MOHTOJOUIHAs

(a3uarcko-amepukaHckas). BpeMs u myTH paccelieHHs 4YellOBeKa IO IIJIaHEeTe.
EnvacTtBO  yenoBeueckux — pac.  HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucnocoOeHHOCTh YeNnoBeKa K pa3HbIM YCIOBHUSM OKpPYXAIOMEH Cpebl.
Bnusnue reorpaduueckoii cpeabl u Aperida reHoB Ha MOP(HOIOTHI0 U PU3UOIOTHIO
YEJI0BEKA.

MexauciuuruimHapable  MeTOAsl B (Gu3WYecko  (OMOJOTHYECKON)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ @HTPOMOJIOTHS W MMaJICOAHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJIALMN. broconuanbHble MCCIEAOBAaHUS MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOIIOLMH OMOJIOTMYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmauupl U cxembl: «MeToIbl aHTPOMOJIOTHNY, «I 0JTOBHOM MO3T YEJIOBEKAY,
«YenoBekooOpa3ubie 00€3bsiHB, «CKENeT 4YeloBeKa M CKEJeT UIMMIIaH3e»,
«PyaMMEHTHI U aTaBU3MbD», «/[BHXKYIIME CUIIBI AaHTPOIIOTEHE3A», « IBOIIOLHOHHOE
IpEBO  4eJoBeKa», «ABcrpanmonuTek», «YenoBek  ymenslit», «Yenosek
NPAMOXOAIININY, «JleHncoBckuil uenoBek» « Heannepranbip», «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarbl SBOJIFOLUN YEIOBEKA», «Packl uemoBeKay.

OOopynoBaHue: MyJSDKM — OKAMEHENIOCTEH, MPEeAMETOB  MaTepuagbHOM
KyJIbTYpbl ~TIpPEIKOB 4YelOBeKa, penpoaykuuu (dororpadum) KapTuH C
MUGDOTOTHICCKUMUA U OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUS YEJIOBEKa,
doTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEb
yepena 4yeJoBeKa U uepera MMMITaH3€, MOJIETb KUCTH YE€JIOBEKA U KUCTH IIUMIIaH3e,
MOJEJIH TOPCa MPENKOB YEIIOBEKA.

Jlabopatopnas pabGora «/3ydyeHne O0COOEHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MIPSAMOXOKICHUEM).

IIpakTnueckas padora «/3ydyeHne 3K0JIOrHYECKUX aJanTalkil YeJTOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOUICHUSX OPraHU3MOB U
HAIOPraHM3MEHHBIX CHCTEM € OKPY KaKIIeHl cpeaou

3apokieHne u pa3BuTHE dKojoruu B Tpyaax A. 'ymbonwsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazaensl u 3anauu
3KoJIoruu. CBsI3b IKOJIOTUU C APYTUMHU HAYKaAMH.



Metoasl skosioruu. IloseBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTUH:
NpUpOIHbIE W JabopaTopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKPY KaIoIIel CpelIbl: JOKATbHBINA, PETHOHAIBHBINA U TII00ATLHBIN.

3HaueHUE OKOJOTMYECKUX 3HAHUW I YeJOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaod. PopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEIICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynwe, H. A. CesepiioB, 3. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuiel 1 cxembl: «Pazgensl skomorun», «MeToabl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIbD.

JlaGopaTopHas padora «3yuenne METOH0B 3KOJIOTHYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsbl U cpeaa 0oOMTaHUSA

Dxosornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH ux naerictus. Kimaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH JIEUCTBUA 3Kojoruueckux (axropor. [IpaBmwio muanmyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropel. CBeT Kak skosiormueckuii ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHUYECKHE TPYIIbI
pacTeHHl W JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CHUrHajgbHas pojib CBeTa.
doTOonEepHOaN3M.

Temneparypa kak oskonorudeckuit (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToiikHIIOTEpMHBIE U TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormyeckuid (pakrtop. Ilpucnocobiienus pacTeHUd K
oJI/IepKaHuio0 BogHOTO Oananca. Krnaccudukaruss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KUBOTHBIX K M3BMEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT  TOAINOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XHMHUYECKHUE
0COOEHHOCTH cpej o0uTanus opranu3MoB. [IpucnocoOaeHus opranu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckue putMbl. BHelmHue M BHyTpeHHHE PUTMbI. CyTOYHBIE H
roguuHbie puUTMbIL. [IprcOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM HU3MEHECHUSIM
YCJIOBUU KU3HU.

Kuznennsie hopmel oprann3moB. [lorsTue o sxu3nenHo# popme. XKuzneHanie
(bopMBI pacTeHUM: TepEeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI >KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HHU.

buotnueckue GpakTopsl. Buapl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITHS,
XUIIIHUYECTBO, cuMOKn03 u ero Gopmel. [lapazutusm, koomeparusi, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommyeckue, (opuueckue, dabpuyeckue). 3HAUYCHUE
OMOTUYECKNX B3aMMOJCHCTBUN [JI1 CYIIECTBOBAaHUS OPTraHU3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHcTpanuu

Tabmuubr 1 cxeMbl: «Oxomormueckue (akTope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHHMS OpPraHu3MoB», «DBHOJOTHMYECKHE PUTMBDY,
«Kuznenneie  ¢opmbl  pacTeHui», <« KusHeHHBIE  (OPMBI  KHUBOTHBIXY,
«IKOocHUCTEMA HIMPOKOIMCTBEHHOTO Jieca», « IKOCHUCTEMA XBOMHOTO secay, «llenu
nUuTaHus, «XunHudectBo», «llapasutusm», «KoHkypeHIus», «CumMOonosy,
«KommeHncanuzmy.

O6opynoBanue: TepOapuy PAaCTCHU W SKHUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUsI, TepOapuu U KOJUJICKIIMU TEIJIOJII0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydyesa NTULl U 3BEpei, repdapuun
pacTeHuil, OTHOCSIMXCA K TUrpodurtaMm, kcepoduram, Me3opuTamM, KOMHATHBIC
pacTeHus! TaHHBIX TPYMI, KOJUICKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM pACTEHUH U OSKUBOTHBIX, OOJaJaOMIMX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM KU3HH, TepOapuu U
KOJUIEKIIMM PACTEHUUW M JKUBOTHBIX Pa3IMYHBIX KXU3HEHHBIX (OPM, KOJUICKIIHUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

Jlabopatopuasi padora «BbIsBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETa.

JlaGopaTtopnasi paGora «BpisBiIeHUE NPUCTOCOOJEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUI M3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. IkoJ10rusi BUAOB M NOMYJIALUI

DOKOJIOTHYECKHE  XapaKTePUCTUKU  TOIMYJISLIHH. [Monmynsiuust  kak
Oouosiornyeckasi cucteMa. Poiab HEOAHOPOIHOCTH Cpeibl, (PU3NUECKUX 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiquid. OCHOBHBIE MOKA3aTENN MOMYJISAINU: YUCIEHHOCTD, INIOTHOCTD,



BO3pacTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTh, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasuud. OUeHKa YHUCICHHOCTH MOMYJISIIUY.
JIlvHamMuKa TONyJsAUUU U €€ peryJialusa. bHOTHYeCKHi MOTEHIMAl IOIMYJISALUY.
MopenupoBaHue IMHaAMUKA NOMyJsiud. KprBble pocTa YMCIEHHOCTH MOITYJISLHH.
KpuBbie BbDKUBaHMS. Peryinsiiius YUCIEHHOCTH MOMYJISIUNA: poib (HaKTOpPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarne o0 sKojormueckod Huie Buaa. MectooOutanwe. MHOroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartuuHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Hui. [ToTeHumansHas u peanu3oBaHHAs HUIIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTU TMOBEACHUS M MUrPaAlUil >KUBOTHBIX. bHOJIOrnyeckue
MHBA3UU Yy KEPOJHBIX BUJIOB.

JlemoHCcTpanumn

IToprper: Ix. . XaT4nHCOH.

Tabmuier u  cXembl: «DKOJIOTHYECKHE XaPAKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  NHpaMuAbI
nonyJysiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  pa3IMYHbIMU
opra"nuzmamun», «Mogeib dxonornueckor Humu Jx. M. XarunHacoHay.

Ob6opynoBanwue: repbapuu pacTeHUN, KOJUICKIINH KUBOTHBIX.

JlabopaTopHasi padorta «IIpucrnocobiieHus cCeMsH paCcTeHUN K PaCCEICHUION.

Tema 9. IkoJ10rust cO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBs3M MeEXIy
OpraHu3Mamu B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Jx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B OKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoT BelIECTB U MMOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHBIE = TIOKa3aTeIM  JAKOCHCTEMBI. buomacca W NOPOAYKUHS.
DKOJIOTUYECKHUE MUPAMUIBI YUCe, OMOMACChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHble H
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coobimiectBo. buopaznoobpasue u noiaHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[TpupoHbIE YKOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
OKeano8. Ixocucmemvl MyHOP, 1€CO8, Cmenel, NyCmbiHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBbI. ArposkocucTema. ArpoueHnos. Paznuuus
MEXy aHTPOIOT€HHBIMU U MTPUPOJAHBIMHU 3KOCUCTEMAMM.

VYpboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxckas
dbraopa u dayna. CuHaHTpomuzalus ropojickoil ¢ayHbel. buomorudeckoe u
X03MCTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucteMax. Ponb kackadHoeo s¢ghghexkma u 6u0068-30upuxamopos (Kuouesvix
61008) 6 (QYHKYUOHUposaHuu 3Kkocucmem. IlepeHOC PHEPTHUU U BEIIECTB MEXKTY
CMEXHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALUNA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHU PA3HBIX MUNO0G HA CYOOP2aHUIMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmausi. MeTogonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX IKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. [Ix. Tencnmu.
Tabmuupr uw  cxembl:  «CTpykTypa  OWoleHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOIO JIecay, «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIHOHAJIbHbIC
IpYIIBl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B HKOCHCTEMEY,
«llenmn muTanus (MacTOUIIHAS, JCTPUTHAS)», « IKOJOTUUYECKAS TUPAMHUIA YACEID),
«IJKojoruyeckas nupamuga OMoMacch», «IKOJOTHYECKAsT MUPAMHIa SHEPTUNY,
«O0pazoBanue 6osoTa», «llepBuunas cykueccus», «BoccraHoBiieHue jeca mnocie
noxapa», «9KOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
SHEPTHH B arporenosen, «I[Ipumepsl ypOoskocucTem.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMN HACCKOMBIX, dyydela ITHUIl U
3Bepeit, repdapuu KyJbTypHBIX M IUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
3KOCHCTEMBI.

IpakTnueckas padora «3yyenue u onucanue ypoO3KOCUCTEMBI.

Jlabopatopnas pabora «l3ydyenue paszHooOpa3us MENKUX ITOUYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKypeust «IDKCKypcUsi B TUITMYHBIN OuoreoiieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHHK, Ha CYXOJIOJIbHBIN MJIM MOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKYpCcUsl «IDKCKYpPCHs B arpOdKOCHUCTEMY (HaA TOJI€ WK B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rnodanbHasi IKoCHCTEMA

bruocdepa — obmienanerapHas 0060g09Kka 3eMIIH, T/I€ CYIIECTBYET WM
cylecTBoBajia kxu3Hb. PazButue nmpencrasienuii o 6nocdepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obaactu ouochepst u e€ coctan. XKupoe
BeIECTBO OMochephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cymiecTBOBaHus Onocdepbl. OcobeHHOCTH OHMochepsl Kak
rJI00aIbHOM PKOCcHCTeMBbI. JuHamMuueckoe paBHOBecue B Onochepe. KpyroBoportst
BEIIECTB U OMOTreOXMMHUYECKHE IUKIBI (YIriepoia, a30Ta). PUTMUYHOCTD SIBICHHIM
B Ouocdepe.

3oHanbHOCTH OMocdepsl. [TorsTre 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIeca, CMENIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTEIN, CABAHHBI, ITYCTHIHHU,
TPOIIMYECKHUE JIECA, BBICOKOrOphbs. Kimmar, pacTUTENbHBIA W KUBOTHBIM MUP
OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIMANA U
ounochepHbIx QyHKITHI.

JdeMoHCcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuter u cxemsl: «['eochepsr 3emmm», «KpyroBopoT azora B mpupoje,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT KuCIOpola B MPUPOJIEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymimny, «Kiaumaruueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii gec», «LLIMpoKOIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «llycTeiH», « Tponnueckuii Jiecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH )KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamouias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYMHbL. Bo3aelicTBue uenoBeka Ha
ounocdepy. 3arps3Henne BO3yIHON cpebl. OXpaHa BO3MyXa. 3arpsi3HeHUE BOTHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienuwe mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3ameneHue kinmara.

AHTpOIIOT€HHOE BO3JCUCTBHE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXpaHa
PaCTUTENLHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPAHbl MPUPOJBI.
Kpacapsle kHuru. Oco0o oxpansembie npupoansie Ttepputopuu (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHbBIC TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJTOBEYECTBA U MPUPOJBI.
PanmonanbHOoe  mPUPONOMNONB30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3emun. OOmKE 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3UCA U €T0 BEPOSITHBIC MOCIIEICTBHUS.

Pa3BuTHe METONOB MOHUTOPHHIAa pa3BUTUSL ONACHBIX TEXHOIE€HHBIX
nporieccoB. CucmemHvle UCCIE008aHUSL Nepexooa K pecypcocbepezarowjeil U
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanonvle ungopmayuonnsvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu no cocmMosHUI0O OmMOenbHbIX U008 u skocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPEINCOCHUIMU.
Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTEM.
JlemoHCcTpanumn
Tabmuip! 1 cxembl: «3arps3HeHue atMmochepsn», «3arps3HeHHE TUAPOCHEPHI»,
«3arpsi3HeHne I0uBbIy, «IlapHUKOBHI A3 dekT», «Ocod0 oXpaHseMble MPUPOTHBIE
TeppUTOPUN», «MOAenn yIpaBIsieMOro MUPay.
Oo6opynoBanue: doTorpaduu OXpaHIEMBIX PACTCHHN W KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHoM KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 11O
BUOJIOT'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJaroImuMHuCs MporpaMMm cpeaHero oOiiero oOpa3oBaHUS: JMYHOCTHBIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CICAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYYaroNIUMUCS POCCUHUCKON
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHHIO  OHOJIOTHH,
yeneHanpaeiennoe passumue BHYTPEHHHX YOEKIECHUM JHYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeNIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOT0 00Pa30BaAHUS, HAIUYUE NPABOCOIHAHUS FKOIOTMYECKOU KYIbTYPBI,
CnOCOOHOCMU CMABUMb TIENN U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMSI MTPOTPAMMBI IO OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TMPOIIECCaM CaMOIO3HAHMUS, CaMOBOCIHUTaHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMM JUYHOCTH, NAaTPUOTU3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSJIKY, YETOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OEPEKHOT0 OTHOILIECHUS K KyJIbTYpPHOMY HACIEIUI0 H
TPAAULMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, NpUpPOSIE U
OKpY>Karolen cpeae.

JlnyHOCTHBIE pe3yabTaThl OCBOCHMsS ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYArOUIUXCsl PyKOBOJICTBOBATHCSA
c(hopMUPOBAHHOW BHYTPEHHEH MO3ULIMEN JIUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHICKOrO O0IIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTIBITA W OTBITA JAEATEIBHOCTH B MPOIECCE peaIM3allui OCHOBHBIX HAIpaBICHUN
BOCIUTATENBHOU ESITEILHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOMIEToCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX MTPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTU MIPU CO3IaHUU YUEOHBIX
MPOEKTOB, pEIICHUW YyYEeOHBIX U TO3HABATEJIBHBIX 3a/lad, BBHITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3WUIIMIO I10 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA ITEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKECHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJHEHUS
y4eOHBIX, TO3HABATEJIBLHBIX U HCCIEAOBATEIBCKUX 3aJ1ady, YBaXKUTEIHLHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IATPHOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TPaXKTaHCKOH UJICHTUYHOCTH,
MaTPpUOTHU3Ma, YBAXEHUA K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH TEpE]
Poaunoii, ropaoctu 3a cBoM Kpau, cBO0 PoavHy, CBOM A3BIK U KYJIBTYpPY, IIPOLLIOE
Y HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEIUIO U TTAMATHUKAM IPUPOIBI,
JTOCTHXEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKMX YUYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 u 3ammurte OTedecTsa,
OTBETCTBEHHOCTbH 32 €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHHUBAaTh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTHYECKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJda, OOLIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHUE SMOLMOHAIIBHOTO BO3JAEHUCTBUS KUBOU MMPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnuraHus, GopMHUpPOBaAHHMSA KYJbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronmoJIy4ns:

NOHUMAaHUE U peann3alus 3J0pOBOro U 0€30MacHOro o0pasza Ku3HH (370pOBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABWII U HOPM, COaTaHCUPOBAHHBIN peKUM
3aHSATUA M OTAbIXa, peryispHas (u3MUecKkass aKTUBHOCTb), OEpekHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHWE IIEHHOCTH TPaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYaALIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTIOJICH;

OCO3HAHHE TOCJCACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH MAaCTEpPCTBA, TPYIO0JIIO0HE;
TOTOBHOCTH K aKTUBHOM JIEITEIbHOCTH TEXHOJIOTHYECKON M COIIMATIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEILHO

BBITIOJTHATh TAKyIO JEATEIbHOCT;

WHTEPEC K pa3NIuyHbIM cepaM MmpodecCHOHATBHON ACATEIHHOCTH, YMECHHE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuu ©  peaau30BBIBATh
CcOOCTBEHHbBIC KU3HECHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M €amMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrH4eCKOro BOCIIUTAHUS :

AKOJIOTMYECKH 11e71eCO00pa3HOe OTHOIICHUE K MPUPOIE KAK UCTOYHUKY KUZHU
Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYpPhl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TOCTYNIKOB M OLEHKHM HUX BO3MOXHBIX MOCHEACTBUNM IS
OKpY>KaroUIEN Cpebl;

OCO3HAHUE TJI00ATLHOTO XapaKTepa JKOJIOTHYECKUX MPOOJeM M MyTeu uX
penieHus;

CIIOCOOHOCTh UCTIOJIB30BATh MPUOOPETAEMBbIC TP U3YUCHUN OMOJIOTHH 3HAHUS
W yMEHUS TP  pEIICHHWH TNpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIOTIONB30BaHUEM  (COOJIOJICHHE  TpaBW  TOBEJAEHUSI B TNPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCIIIMX BpEI  OKPYKarOUIEH
NPUPOIAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANIPUHUMAEMBIX IEUCTBUN U IPEAOTBpAIIATh UX;



HaJIM4Yue Pa3BUTOrO IKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OITBITa JEeSITETLHOCTH 9KOJIOTHYECKOU HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN
MPaKTHUKE, TOTOBHOCTH K y4acCTHUIO B MPAKTUYECKOUN JEATEIbHOCTH dKOJIOTHUYECKOU
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON IMPaKTHKW, OCHOBAHHOI'O HA JUAJIOTe
KYJBTY]p, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'0 MECTa B MOJIUKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YHUTATEIBCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH U IMO3HAHUS MUPA;

MOHUMAaHHE CIenuUKA OWOJIOTMM KaK HayKH, OCO3HaHHs e poJu B
(GhopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM I11ETOCTHOTO
MPECTaBICHUS] 00 OKPYXaIoleM MHUpPE KaK O €JIMHCTBE MPUPOJIbI, YEIOBEKa U
oOllecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpolaeM
COXpaHEHHUS IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JUISi COBPEMEHHOW ITMBHIIM3AIINN:
obOecrieueHuss HOBOTO YPOBHS Pa3BUTUS MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaThb PECYpCHbIE  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, ITOMCKA MyTEeH BBIXOJIa U3 TII00AIBHBIX SKOJOTHYECKUX MPOOIeM U
obecrieueHuss Tepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCIIOJIb30BAaHUIO TIPHUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTAaHIAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTh B TIOJIYYEHUU OHMOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIICHNUS  OOIMIeH KyJIbTYyphl, €CTECTBCHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIHHON IpaMOTHOCTH oOydaromuxcs, GopMupyemMoi
MIPU U3YUYEHUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM HCIOJIb30BaTh IIOJy4YaeMble 3HAHUS JJIS aHadu3a W
OOBSICHEHUS SIBJICHUIN OKPYKAIOIIETO MUPa U IMPOHMCXOJAIINX B HEM M3MCHCHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOYCHHST HAa OCHOBE HAay4yHBIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIOJIL30BaTh OMOJIOTMYECKHE 3HAHHUS s
pelieHus MpooJieM B pealbHbIX JKU3HEHHBIX CUTYAITUsIX;

OCO3HAHUE LIEHHOCTU HAYYHOW JE€SITEIbHOCTH, TOTOBHOCTb OCYIIECTBIISITH
MIPOEKTHYIO U UCCIIEIOBATEIIbCKYIO IEATEIIbHOCTh MHANBUIYATIBHO U B TPYIITIE;

FOTOBHOCTh ¥  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IMOJYYECHHIO HOBBIX 3HAaHUW MO OHOJOTUU B
COOTBETCTBHH C )KU3HCHHBIMH MMOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOro mpeamera «buomornsy
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHATHSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUU(PUKY METOIOB MO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (hakT, MPUHITUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOMIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHe); YHUBEPCATbHBIC
yueOHble JelcTBUA (TMO3HaBaTeIbHbIE, KOMMYHHKATHUBHbBIC, PETYJSTUBHBIE),
oOecrneunBaromue GopmMupoBaHre QyHKIMOHATBHOUTPAMOTHOCTH U COLIMAILHOM
KOMITETEHLIUH 00YYaIOIUXCsl; CIOCOOHOCTh O0YYAIOMIMXCSA UCTIOIb30BaATh

OCBOCHHBIE MEXTUCIUTUTNHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHMS WM  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
MO3HABATEIILHOU U COLIMAJIBHOM TTPAKTHUKE.

B pesynbrare uzyueHust OMoja0ruu Ha YpOBHE CpeHEro o0Iiero oopa3oBaHus
y oOyuaromierocss OyayT chOpMUpPOBaHbl TMO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JCHCTBUS, KOMMYHHMKATHUBHBIC YyHHUBEpCAIbHBIC Y4eOHBIC NEHCTBUSA,
peryJsiTUBHBIC YHUBEPCAJIbHBIE yUeOHbIEC IEWCTBHS, COBMECTHAS JCSITEIBHOCTb.

MeranpeMeTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHUsl TOJKHBI OTPaXKaTh:

OBnanenue YHHBepCaIbHbIMH yueOHBIMU MO3HABATEJIbHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOrMYecKHe AeiiCTBUA:

CaMOCTOSATEILHO  (OPMYJIMPOBATH W aKTyaJIM3UPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanm3a, CMHTE3a, CPaBHEHHMS, KIIacCU(MUKAIIUHA, 000OIICHUS), paCKPBIBAaTh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMH MTOHSATHSIMH);

OTIpeNeNATh IETu NeATCTLHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTH PE3YyJIbTaThI IEATEILHOCTH C TIOCTABJICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS OOBSICHEHUS! (DAaKTOB U SIBICHUM
YKUBOM IIPUPOJBI,

CTPOUTH JIOTHUECKHE pPacCCYKIeHUs (MHIYKTUBHBIC, JEAyKTUBHEIC, IIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PacCMaTPHUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEICTBA JUIsl NPECTaBICHUSICYIIIECTBEHHBIX
CBSI3€H W OTHOIIECHUW B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX, a



TaKke  MPOTUBOPEYUH  pPa3HOTO  pOJd,  BBISIBIECHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3padaTbiBaTh IUIAH PELIEHUs MPOOJIEMBI C YYETOM aHAIM3a MMEIOLIUXCS
MaTepUalIbHBIX U1 HEMATEpPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBHI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AESTEILHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  PEATbHOTO,
BUPTYaAJILHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIUJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe UCCJIEI0BATEIbCKHE IeHCTBUSA:

BJIA/ICTh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MTPOCKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3penieHus MmpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3aJ1a4u, TPUMEHEHUIO
Pa3IUYHBIX METO/I0OB MO3HAHMUS;

UCIIOb30BaTh PA3JIMYHbIC BHUJIBI JIEATEIIBHOCTH IO MOJYYEHUI0 HOBOIO
3HaHUS, €ro MHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B y4eOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3[JaHUU YUE€OHBIX U COLIMATIBHBIX MPOECKTOB;

dbopMupoBaTh Hay4YHBIN TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHCH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 0O0pa30oBaTEIHHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsAX;

BBISIBJISITh  TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajauvy,
BBIJIBUTATh TUMNIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JUIs JOKa3aTeIhCTBa CBOUX
YTBEPKIEHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJTU3UPOBATh IMOJYyYEHHbIE B XOJE PEUICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCThH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHSIX;

JaBaThb OIIGHKY HOBBIM CHUTYyallUsiM, OLICHMBATh NPUOOPETEHHBIM OIBIT;

OCYIIECTBJIATH LIeJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB
JeNCTBUS B MPO(eCCUOHATBHYIO CPENy;

yMETh IEPEHOCUTDH 3HAHUS B ITO3HABATEIIBHYIO U MPAKTHYECKYIO 00JIaCTH
KUZHEAECATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJIEU, MpEJiaraTb OPUTMHAJIbHBIC TOAXOJbl U PEIICHUS,
CTaBUTh NPOOJIEMBI U 33]]a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabdora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOYHHUKAX MH(GOpMAIUU (TEKCTE YUeOHOTro
nocoOus, HAYYHO-TIONMYJSIPHOM JUTEparype, OHOJIOTMUECKUX CIIOBapsAX U
CIIpaBOYHUKAaX, KOMIIbIOTEPHBIX 0a3ax JaHHbIX, B IHTEepHETE), aHATU3UPOBATh



HH(OPMAITUIO PA3TMYHBIX BUIOB U ()OPM MPEACTABIICHUS, KPUTHICCKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEYHBOCT;

(GbOopMyIUpPOBATh 3aMPOCHl U MPUMEHATH PA3IMYHBIC METOJNBI MPU MOWCKE U
otOope Ouosornueckoir HHMOpPMAIUU, HEOOXOUMOM JIJIsi BBIMOTHEHUST YU4eOHBIX
3azay;

npuoOpeTaTh OIBIT WCIHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  GOpMYy  MPEACTABICHHUS
ounonornyeckoit mHpopMaru (CXeMbl, rpad)uKH, TUArpaMMbl, TAOJIHUIIBI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAyYHBIA S3bIK B Ka4eCTBE CpeAcTBa mpu pabore ¢
Ouosiornyeckor uHpOpMamMen: TPUMEHATh XHUMHUYECKHE, (QU3HUecKue U
MaTEeMaTU4YECKUE 3HAKW W CHUMBOJIBI, (hOpMYJIbI, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAcloO3HaBaHWA W 3amUTHl  uH)OpMmaIuwy,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH I CTBHSIMU:

1) oOennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y94aCTBOBATh
B JMAJIOTEe WU JUCKYCCHM TIO CYIIECTBY OOCYXmaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEIHHO BBHITIOJIHCHUS TIpejiaraeMon
3a/lay, YUYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3MIIMKM JPYTUX YYACTHUKOB
JMajora Wik JUCKYCCHUHN);

pacmo3HaBaTh HEBEpOATbHBIC CpEACTBA OOIICHUS, IMOHUMATh 3HAYCHUE
COIIMAJTBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEeHUs IPYTUX JOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme GopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA J1eITeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIWBUIYaIbHOM
paboOTHI IPH peIIEHUH OMOJIOTHYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOICHCTBUS IPU PEIICHUH YUEeOHOU 3a/1auu;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHUCTBHI € y4&€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)kI0T0 YieHa KOJIJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJAWHUPOBATH JIEMCTBUS IO €€ HOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUU,
pacrpenensiTh pojid ¢ YY4ETOM MHEHHH YYacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJI/1a M KAXKJIOTO YYaCTHUKA KOMaHAbl B OOIIMIA
pe3yJbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHUBATH HAEHU C IO3ULUHUH HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.

OBJ1aieHNe YHHBEPCAJIbHBIMU PEeryJasiTUBHbIMHY JefiCTBUSIMM:

1) camoopranuszaumus:

UCIIOJB30BaTh OWOJOTMYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BBHIOMpATh Ha OCHOBE OHWOJIOTMYECKHX 3HAHWUW TIICJIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSIX M MOCTYIKAaX MO OTHOWIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MTO3HABATEIBHYIO NI€STEIbHOCTh, BBISBIISThH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3aJjladyu B 00pa30BaTEIbLHON
NEATENIbHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOATENFHO COCTABJIATH IJIaH PEHICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEeANOYTeHU;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIaJICTh  HABBIKAMU  TIO3HABATEIBLHOM  peduieKCUM  KakK  OCO3HAHHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTAaTOB H
OCHOBAHHM, MCIOJB30BaTh MPUEMBI pPedICKCUU NIl OLEHKH CUTyalluu, BhIOOpa
BEPHOI'O PEUICHNS;

YyMETh OLICHUBATh PHUCKHM MU CBOEBPEMEHHO NPUHUMATh PEHICHUS IO UX
CHIKECHUIO;



MPUHUMATh MOTHBBI M apryMEHThl APYTHX TMPH aHajdu3€ PEe3yJbTaTOB
NEATENbHOCTH;

3) npuHsaTHE ce0s1 M IPYIUX:

MpUHUMATh ce0sl, MOHUMAasi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTHl APYTUX IMPHU AaHAIU3E PE3YIbTATOB
NEATENbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO IPYTUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUMHU APYTOr0O YeIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3ynbTaThl OCBOCHUS COJACPKAHUS Y4eOHOTO MpeaMeTa
«buonorusi»» Ha yrayOJEHHOM ypOBHE OpPUEHTUPOBaHbl Ha oOOecleueHue
npobunpHOro  00yueHust  oOydaronuxcss — Owosormu. OHM  BKIIOYAIOT:
cneruuyeckue sl OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, UHTEPIIPETAIIMN U MPEOOpa30BaHUIO 3HAHUM, BHUBI JIEATEILHOCTH T10
MOJIYYCHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
peanpHBIX KU3HEHHBIX cUTyauusx. [IpenmeTHbie pe3ynbTarbl MPENCTABIEHBI IO
rojilaM u3y4eHwusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeamera «buomorus» B 10
KJlacce NOJKHBI OTPAXKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OUOJOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MHUpPa, B
NMO3HAHWM  3aKOHOB  MPUPOABI M  pEUIEHUH MNpoOJeM  PALMOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUX 3HAHUN, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolye OUOJIOTMYECKUE TEPMHUHBI M TOHATUS (KU3Hb, KIIETKA,
OpraHm3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xknerounas teopus T. [lIanna, M. Illneiinena, P. Bupxoa, xpomocomHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUI), 3aKOHBI(€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IOKOJIEHUSI, PACUICIVICHUS, YUCTOThl T'aMET, HE3aBUCUMOIO
HacnenoBanuss [. MeHaenss, TOMOJOTMYECKHMX pPSIOB B  HACJIEACTBEHHOU
n3menurnBoctu H. . BaBuiiosa), npuHIMIBI (KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAMH HAyYHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OmMHCaHUE, HU3MEPEHUE,
HaOJII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT H
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTraHOB U CUCTEM
OpraHOB pAaCTEHUW, KUBOTHBIX, YEIOBEKA, IPOIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTHMYECKHUX
MPOLIECCOB: OOMEHa BEUIECTB (METabOIM3M), IPEBPAILEHUS SHEPTUH, OpOKEHUs,
aBTOTPO(MHOTO U TeTepOoTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, raMeTorenesa, SMOpHOreHesa, MoCTIMOPHOHATIBHOIO Pa3BUTHUA,
pPa3MHOXEHUS,  WHAMBUIYATbHOTO  Pa3BUTHUs ~ Opranu3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBHS T€HOB, TE€TEPO3HUCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAYy OPraHOWJAMHU KIETKA M UX
GyHKIHUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM W WX (YHKIHSIMH, MEXIY
opraHaMu W CHCTEMaMU OpPraHOB Yy pACTEHUM, >KUBOTHBIX M YEJIOBEKa U HUX
GYHKIUSIMH, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXKIY OSTallaMH
oOMeHa BEIIEeCTB, dTalaMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTUIIOM M
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBISATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHUH, )KUBOTHBIX M YEJIIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIsl JIOKa3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIII;

yMEHUE peliaTh OMOJIOTUYECKUE 3a/1a4H, BBISABIATh TIPUUUHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXKY UCCIIETyeMbIMU OMOIOTHUYECKUMH MPOIIECCAaMU U SIBJICHUSMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH MOJTYYEHHBIX PE3YIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE pPadOThI, COOIIOJATH
npaBuiia Ipu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpeacTBamu, GOpMyIUpys LEdb HUCCIEIOBaHUS, AaHATU3UPOBATH IOJTYYCHHBIC
pE3yNbTATHI U IeTIATh BEIBOIBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIIbCKONH paboTe Mo OMOJIOrHuH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJINMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHYECKHX

KOH(EpEeHIINSX;
YMEHHME OILICHUBATh 3TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  OuomoruM M MeIUIUHBI  (KIOHMPOBaHME,  HCKYCCTBEHHOE

OIJIOJJOTBOPEHHE, HAIPABIECHHOE HM3MEHEHHE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHUu3MOB);



YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAylied npodeccuoHalIbHON
JEATeIbHOCTU B 00JlacTU OUOJIOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIyOIATh MO3HABATEIHHBIN
WHTEpEC, HANPaBJICHHBIN Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccun u
NPOJOJDKEHNE OMOJOTMYECKOTO 00pa3oBaHUS B  OpPraHU3ALMIX CPEIHETro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OWUOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
KapTHUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUH SKOJIOTHYECKHUX
npoOJieM 4YeJIOBEYECTBA, a TAaKXKE B PEIICHUH BOMPOCOB PAlMOHAIBLHOTO
MPUPOIOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
00I11IeCTBY, YEJIOBEKY, O BKJIAJI€ POCCUMCKUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHE BJIaJIETh CHUCTEMON OHOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpEeNeNeHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIONATAIOIMNUX OHOJOTUYECKUX
TEPMUHOB M TMOHATUN (BUI, JKOCHCTeMma, Ouocdepa), OMOJIOTrMYECKHUE TEOPUHU
(aBosroriionHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHUS SBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — 0 myTsXx U HamnpasieHHsIX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus k. Xapau m B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON MHUpaMHIbl DHEpPrum), rumnore3nl (rumoresa «vupa PHK» V.
I'unGepra);

YyMEHHUE  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  IO3HAHWS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC NPU3HAKW: BHUJIOB, OHOT€OILIEHO30B,
AKOCHCTEM H Ouocdepsl, CTaOMIU3UPYIOIIEro, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUUYECKOr0 u CUMITATPUYECKOTO
BUI000pa30BaHusl, BIMSHUS JIBIXKYIIUX CHJI SBOJIIOIMU HA T€HO(OH]I TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeIOBaHusl HANpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOLECCAMU SBOJIOLNH,
IBIKYLIIMUMH CHJIAaMH aHTPOIIOTEHE3a, KOMIIOHEHTAMHU PAa3JUYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISBISATH  OTJIMYUTENbHBIE  MPU3HAKKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpejie OOUTaHUS, A0MOTHYECCKUX i OMOTHIECKUX



KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CMMBOJIMKY JIJIsl JIOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSA3U OPTaHU3MOB U Cpellbl OOUTAHMSI, €AMHCTBA
YeJIOBEYECKHX pac, HEOOXOIMMOCTHM COXPAaHEHHs] MHOrooOpasusi BHUIOB U
AKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MPUPOIBI U YETIOBEYECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa4U, BBISBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXKJIy UCCIIENYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSIMH, J1€TIaTh
BBIBO/IbI ¥ MIPOTHO3bI HA OCHOBAHUH MOJYUYCHHBIX PE3YIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padOThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIA0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OSKCHEPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys 1Lellb MCCIENOBAaHUS, aHAIU3UPOBATH IOJYyUYEHHbIE
pe3yJbTaThl U JACNIaTh BIBOJIBI,

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
HKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATH  TMOJYYEHHBbIE  PE3yJbTaTbl HA  YYEHUYECKHX
KOH(epeHUHusIX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETOBEKa
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJACTBUAX M CIOC00axX MpeaoTBpaICHUS
r100aJbHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHalIbHON
JESATeTbHOCTU B 00JIaCTH OMOJIOTUH, SKOJIOTUH, TIPUPOIOTIOJIH30BAHMS, METUIIUHBI,
OMOTEXHOJOTUH, TMCUXOJOTHH, BETEPUHAPUHU, CEIHLCKOTO XO35WCTBA, MNUIIECBOU
MPOMBIIIUICHHOCTH, YTJIyOJISITh TTO3HABATENIbHBIA HMHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpodeccCuu U TPOJOJIKEHHUE
OMOJIOrUYECKOro 00pa30BaHUs B OPraHMU3ALUSAX CPEAHEro MpodecCUOHANIBHOIO U
BBICIIEr0 00pa30BaHMUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoaunuyecrBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM (uudpossbie)
Ne i/m Kontpoabnbie | IpakTuueckn
NpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI e padoThbI pecypebi
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI U UX U3YUYECHUE
3 buonorus kierku 0.5
4 XUMHUU€ECKasi OpraHu3alus KIETKU 10
5 CrpoeHue 1 pyHKIMH KIETKU 8 2
6 OOMeH BelecTB U MPEeBpaICHNE SHEPTHH B 9 i
KJIETKE
. HacnenctBennas nungopmanus u 9 0.5
peanu3anus e€ B KJIETKe '
JKW3HEHHBIN [UKIT KIIETKA 6 1
9 Crpoenue 1 HyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHoOxeHMe 1 pa3BUTHE OPTAHU3MOB 8 1.5
1 I'eHeTHKa — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 1
14 I'enernka yemoBeka 3 0.5
15 Cenekiust OpraHU3MOB 4 1
16 buoTtexHonorus u cHHTETUYECKask OMOTOTHS 4




17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KIIACC

KonnuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne /i Kontpoabnsie | IpakTuyeckn
NpPOrpaMMbl Bcero o0Opa3oBare/ibHbIe
padoTbl e padoThI
pecypchbl
1 3apoKI€HUE U Pa3BUTHE IBOJIFOLIMOHHBIX 4
IPEJCTaBICHUN B ONOJIOTHH
2 MuUKpO3BOIIOLHS U €€ pe3yIbTaThI 14 2
MakposBounronus U €€ pe3yJIbTaTbl 6
[TpoucxoxxaeHue U pa3BUTHE KU3HU Ha
4 15 1.5
3emite
5 IIpoucxoxacHUE YETIOBEKA — AHTPOIIOTEHE3 10 1
DKOJI0rusl — HayKa O B3aMMOOTHOIICHUAX
6 OpPraHU3MOB U HAaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranu3Mbl U cpefia OOUTaHUs 1.5
DKOJI0THUs BUI0B U MOMYJISIUI 0.5
DKoJIorus co00IIEeCTB. DKOIOIHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas 3xocucTeMa
11 UYenoBek 1 OKpy»Karonas cpeaa
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 0 7.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC

KoaudecTBO 4acoB Jara
Ne DJIeKTpPOHHbIEe N (POBBIE
Tema ypoka KonTpoabHbI IIpakTuyeckue | H3YYeHH
n/n Bceero o0pa3oBaTejibHbIE pecypchl
e padoTsbl padoThI a1
bromorus kak KOMIUIEKCHAS '
1 https://resh.edu.ru/subject/lesson/3827/
HayKa U KaK 4acTh 1
COBPEMEHHOTO 00IIIeCTBA
https://www.youtube.com/watch?
) JKuBnle cucTeMBI U UX | v=SoHkTau2BUw
CBOMCTBA list=PL.gU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
1UJ index=1 pp=1AQB
3 YpoBHEeBas opranu3arus 1
’KUBBIX CUCTEM
4 HcTopust OTKPBITHS U H3yUSHUS 1 )
e, KieTouas Teopus https://resh.edu.ru/subject/lesson/5383/
Mertonasl MOJIEKYJIAPHON U
KJIE€TOYHOU OMOIOTHH. https://www.youtube.com/watch?
[TpakTuueckas padota v=GzTO2vLzyLA
«M3yuenue MeTo0B list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
5 KJIETOYHON OMOJIOTUH 1 0.5 jUJ index=4 pp=iAQB
(xpomatorpadmusi,
anexTpodopes,
nuddepeHnraIbHOe
nentpudyruposanue, [11IP)»
6 XHUMHAYECKHUH COCTaB KIIETKU 1 https://www.youtube.com/watch?v=151V-
fylKLc



http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch?v=15lV-

list=PLqU6VDvRpuoiTLeXclBiRZ2J0Oh2Bgb
juJ
index=6 pp=1AQB

MusnepaiibHbIe BEIECTBA

https://resh.edu.ru/subject/lesson/5397/

7 KIIETKH, UX OMOJIOrHYecKast
pOJIb
Opraandeckue BeniecTna https://resh.edu.ru/subject/lesson/3840/
KIICTKH — OCJIKH. https://www.youtube.com/watch?
g Jlaboparopnas paborta 05 v=IKstGzYECKQ
«O0HapyxeHne OeIKOB C list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
MTOMOIIBIO KAY€CTBEHHBIX jul
peaxkuuiin index=7 pp=1AQB
https://www.youtube.com/watch?
9 CsoticTBa, knaccudukarys u v=IKstGzYECKQ
byHKIMU OEIKOB list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
1UJ index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?
10 Oprannyeckue BelleCcTBa v=nQkH60AzrIw
KJIETKU — YTJICBOIBI list=PLgqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
juJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?
1 Opraandeckue BeniecTna v=hfweRQTpYb Y
KJIETKA — JHAMAbI list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2Bg
bjuJ
index=10 pp=1AQB
12 Hyxkneunossie kucnotsl. JJTHK 0.5



http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch

u PHK. Jlabopartopnas pabota
«HccnenoBanne HYKJICHHOBBIX
KHUCJIOT, BBIJICIICHHBIX M3
KJICTOK Pa3JIUYHBIX
OpraHU3MOBY

https://resh.edu.ru/subject/lesson/3840/

13

Crpoenue u pynakuun ATO.

Hpyrue
nykieosuarpudocdars (HTD)

https://resh.edu.ru/subject/lesson/3840/

14

CexBenuponanue JJHK.
MeTo1pl TEHOMUKHU,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

https://www.youtube.com/watch?
v=BD_60WhZvf

A
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2Bgb
1UJ index=11 pp=1AQB

15

Meronsl CTpyKTypHOH
ouonoruu

16

Tunel K1ETOK.
IIpokapuoTnueckas KieTka

https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapruoTHUYECKOn
kneTku. [Ipaktuyeckas pabora
«/3yueHne CBOMCTB KIETOYHOM
MeMOpaHbD»

0.5

https://resh.edu.ru/subject/lesson/1588/

18

IloBepXHOCTHBIN anmapar
KIIETKU

19

OnHomMeMOpaHHBIE OPTaHOUTBI
kietku. [Ipaktudeckas pabora
«M3yueHune NBHKEHUS
IIUTOIIJIa3MbI B PACTUTEIBHBIX
KJIETKAX)

0.5



http://www.youtube.com/watch

20

[TosyaBTOHOMHBIE OpPTraHOUIBI
KJIETKU: MUTOXOHJIPHH,
ractuabl. JlaboparopHas
pabota «HccnenoBanue
TUTa3MOJIH32a U JIeTIa3MOJIN3a B
PaCTUTEILHBIX KIETKAX)

0.5

https://resh.edu.ru/subject/lesson/3847/

21

HememOpaHHbIE OpraHOHIBI
KJIIETKH

22

Crpoenue u QyHKIMH sapa

23

CpaBHuTeNbHAS
XapaKTepUCTHKA KIIETOK
sykapHot. JlabopaTopHas
pabota «/3yueHue cTpoeHus
KJIETOK Pa3InYHbIX
OpPIraHU3MOBY

0.5

24

AccumMmuianus u
JHUCCAMUJIIALINSA — JIBE
CTOpPOHBI MeTabomu3Ma. THuIbl
oOMeHa BELIECTB.
Jlaboparopnast pabora
«M3yueHue KaTaJIuTHIEeCKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMEepe aMIJIa3bl UIIN
KaTaJias3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEeHTATUBHBIN XapaKTep
peaKkuuii KJI€TOYHOTO
MeTtabonuzma. JlabopaTopHas
pabota «3y4yeHue
(hepMEeHTaTUBHOTO

0.5




pacllIeIUIeHUs ITepoKcuaa
BOJIOPO/Ia B PACTUTEIIbHBIX U
JKUBOTHBIX KJIETKaX»

Benku-akTuBaTOpHI M OEIKU-

26
MHTUOUTOPHI

7 ABTOTpOGHBIH THIT 0OMEHa
BELIECTB

28 doTtocuHTe3 https://resh.edu.ru/subject/lesson/3917/
Xemocunres. JlaboparopHas

29 pabota «CpaBHEHHE MTPOLIECCOB 0.5
(dboToCuHTE3a 1 XEMOCHHTE3a»

AHa’poOHbBIE OPTaHU3MBI.
Buner 6poxenus.

30 JlaGoparopnast pabota
«CpaBHeHHE MPOLIECCOB
OpOXKEHHS U IBIXAHUSD)

31 AspOoOHBIE OPTaHN3MBbl. DTaIlbl )
SHEPTETHYECKOro OGMeHa https://resh.edu.ru/subject/lesson/3917/
DHeprusi MeMOpaHHOTO

0 rpajaueHTa npoToHoB. CUHTE3
AT®: paboTa mpOTOHHOI
AT®-cunTa3sl

33 Peaknuu MaTpU4HOIO CUHTE3a

34 Tpanckpumnuus — MaTpUYHbIN https://resh.edu.ru/subject/lesson/5352/
cunte3 PHK

35 Tpancsiius u €€ dTarnbl https://resh.edu.ru/subject/lesson/3917/

36 KoaupoBanue aMMHOKUCIIOT.

Pons pubocom B GuocuHTE3e

https://resh.edu.ru/subject/lesson/5352/




Oenka

37

Opranu3zanys resoMa y
HPOKapUOT U 3yKapuoT

https://resh.edu.ru/subject/lesson/3939/

38

MornexysipHble MEXaHU3MBI
HKCIPECCHH T€HOB y 3YKapHOT

https://yandex.ru/video/preview/
168264230179934 143822text=
%D0%B2%D0%B8%D0%B4%D0%B

5%D0%BE%D1%83%D1%80%D0%BE
2%D0%BA

%D0%B8%20%D0%BA
%20%D1%83%D1%87%
D0%B5%D0%B1%D0%BD
%D0%B8%D0%BA%
D1%83%2010%20%D0%BA%D0%BB.
%20%D0

%BF%D1%80%D0%BE
%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE
%D0%B3%D0

%B8%D1%8F%20%D0%BF
%D0%B5%D1%82%
D1%80%D0%BE%D1%81%D0%BE
%D0%B2%D

0%B0 path=yandex_search

parent-

reqid=1692270915987150-
14778449146126604163-balancer-17leveler-
kubr-

yp-sas-163-BAL-1012 from_type=vast

39

Bupycbl — BHEKJIETOUHBIE
(OpMBI KU3HU U 00JTUTaTHBIC

0.5

https://resh.edu.ru/subject/lesson/3939/




napasutel. [IpakTryeckas
pabota «Co3nanue Moaenu
BUPYCa»

BupycHsbie 3a601eBanus

https://resh.edu.ru/subject/lesson/3939/

40 YyeJIOBEKa, )KUBOTHEIX,
pacTeHuit
41 HanorexHomoruu B OMOJIOTUI
U MEITUITHE
42 JKu3HEHHBIN ITUKIT KICTKH https://resh.edu.ru/subject/lesson/3927/
43 Martpuunslii cunTe3 JIHK
Xpomocomsl. JTabopaTtopHast https://www.youtube.com/watch?v=-
44 pabota «M3ydueHne xpomocom 05 kTF5eSIdJA
Ha TOTOBBIX list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2
MUKpOIIpenaparax» BgbjUJ index=13 pp=1AQB
45 JleneHne KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
46 pabora «Habmonenne MuTo3a 0.5
B KJICTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MUKpOIpenapaTax)»
https://www.youtube.com/watch?
47 Perynsuus )xu3HEHHOT O LIMKJIA v=bgGhE50XcL w
KIIETOK list=PLgU6 VDvRpuoiTLeXcIBiRZ2J0h2Bq
bjUJ index=12 pp=iAQB
48 OpraausM Kak eIMHOE 11eI0e https://resh.edu.ru/subject/lesson/6770/
49 TkaHu pacTeHHN. 0.5

Jlaboparopras pabora



http://www.youtube.com/watch?v=-
http://www.youtube.com/watch

«/3yueHne TkaHel pacTeHU»

TxkaHM >KUBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas pabota 1 0.5
«M3yueHune TKaHEeH KUBOTHBIX)»
Opransbl. CuctemMbl OpraHos.
51 Jlaboparopras pabota 1 0.5
«M3y4yenue opratHon
[[BETKOBOTO PACTCHUS
52 Omnopa Tena opraHu3MOB 1
53 JIBuKeHre OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [luranue opraHu3mMoB 1
IIntaHne MO3BOHOYHBIX
55 KUBOTHBIX. [[umeBapurensHas 1
CUCTEeMa YeJIoBeKa
56 JlpIxaHue OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpixaHue MO3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa
T https://resh.edu.ru/subject/lesson/2489/
PAHCTIOPT BEIIECTB Yy ‘
58 1 https://resh.edu.ru/subject/lesson/6760/
OpTaHU3MOB .
https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHas cucrema )
https://resh.edu.ru/subject/lesson/1581/
59 MO3BOHOYHBIX KUBOTHBIX U 1
YeJIoBeKa
60 Brigenenue y opranu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammra y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 MMMyHHast cuctema yenoBeka 1
63 PazapaxxuMocTs u perynauus y 1




OpPraHu3MOB

64

['ymopanbHas perymisnus u
SHIOKPUHHAS CHCTEMa
JKUBOTHBIX U YEJIOBEKA

https://resh.edu.ru/subject/lesson/2458/

65

@OopMBI pa3MHOKEHUS
OpraHU3MOB

https://resh.edu.ru/subject/lesson/5359/

66

[TonoBoe pazmMHOKEHUE

67

Metios

https://resh.edu.ru/subject/lesson/3927/

68

["amerorenes. OOpa3oBaHue u
pa3BHTHUE MOJOBBIX KICTOK.
Jlaboparopnas padorta
«HM3yueHne cTpoeHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax»

0.5

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOTE€HE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiajka OpraHoB U TKaHEH U3
3apO/bIIIEBbIX JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGoparopnast pabota
«BblIsiBIEHUE TPU3HAKOB
CXOJICTBa 3apOJIbIIIEH
IIO3BOHOYHBIX KUBOTHBIX)»

0.5

72

PasmHOkeHuE U pa3BuTHE
pactenuii. JlabopaTopHas
pabota «CTpoeHHE OPraHOB
Pa3sMHOXEHHUS BBICLIMX
pacTeHuin»

0.5

https://resh.edu.ru/subject/lesson/5359/




73

Uctopus cranoBieHus 1
Pa3BUTHA TCHCTUKU KaK HAYKHU

74

OCHOBHBIE IIOHITHASI U CUMBOJIBI
reHeTuku. JlaboparopHas
pabora «JIlpo3zoduia kak
00BEKT reHeTUYECKHIX
WCCIICIOBAHUI»

0.5

75

3aKOHOMEPHOCTH
HacJIeIOBaHMsI PU3HAKOB.
Monorubpunnoe
ckpemuBanue. [Ipakruaeckas
pabora "U3yuenue
pe3yJIbTaTOB MOHOTHOPHIHOTO
CKpeIMBaHus y Apo30(uitbr"

0.5

https://resh.edu.ru/subject/lesson/5386/

76

Lluronoruyeckre OCHOBBI
MOHOTHOPHTHOTO
CKpEeIIMBaHHS

https://resh.edu.ru/subject/lesson/5386/

71

AHanu3upyroiee
ckpemuBanue. Hemonnoe
JOMUHUPOBaHHE

78

JurnbpuaHoe CKpenuBaHue.
[TpakTudeckas pabora
«3yueHune pe3ysbTaToB
JUTHUOPHUIHOTO CKPELIUBAHUS Y
TPO30(UITBD)

0.5

https://resh.edu.ru/subject/lesson/4725/

79

[MuTonoruyeckrue OCHOBHI
TUTHOPHUIHOTO CKPEIIUBAHUS

https://resh.edu.ru/subject/lesson/4725/

80

CLerieHHOE HACIeJOBAHUE

https://resh.edu.ru/subject/lesson/4755/




MIPU3HAKOB

81

XpOMOCOMHAs TEOpUs
HaCJIeICTBEHHOCTH

82

I'eneTuka nona

83

['eHoTHm Kak neaocTHas
cucTeMa

84

['eneTnueckuii KOHTPOJIb

Pa3BUTHA paCTeHHfI, JKHUBOTHBIX

" 4YCJIOBCKa

85

M3MeHYnBOCTD IPU3HAKOB.
Bunnr nsmeHunBoctu

https://resh.edu.ru/subject/lesson/5387/

86

MonmudukarmonHas
N3MCHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

87

Bapuanuonssliii pan u
BapHallMOHHAs KPHUBasl.
Jlaboparopnas padorta
«Hccnenosanne
3aKOHOMEPHOCTEN

MO IU(DUKAITHOHHOM
n3MeH4nBOCTH. [TocTpoeHue
BapHAaIlIOHHOTO psAJa U
BApUALIMOHHON KPUBON

0.5

88

I'enoTunmyeckas
M3MEHYHUBOCTD.
KomMOunaTtuBHas
W3MEHYHUBOCTH

https://resh.edu.ru/subject/lesson/5387/

89

MyTaI_II/IOHHa}I HU3MCHYUBOCTS.

[TpakTuyeckas pabora

0.5

https://resh.edu.ru/subject/lesson/5387/




«MyTanuu y apo3oduiisl (Ha
rOTOBBIX MUKpOIIpEnaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIecca.
OnureHeTHKa 1 SIUTeHOMHUKA

91

I'eneTnka yemoBeka.
[TpakTuyeckas pabota
«CocTaBicHHE U aHAIIN3
POAOCIOBHOM

0.5

https://resh.edu.ru/subject/lesson/3653/

92

MeTto sl MEIUITUHCKON
TeHETUKH

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHne MEIUIIMHCKON
TCHETUKH B MPEOTBPAIICHUH U
JICUEHUH T€HETHIECKUX
3a00JIcBaHUH YeIOBEKA

94

OCHOBHBIE MOHATHS CENIEKLIUU.
Jlaboparopnas pabota
«HWzyuenue copros
KYJIbTYpPHBIX PACTCHUNA ¥ IOPOJ]
JOMAITHUX KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/lesson/3861/

95

MeTobl CENEKIIMOHHOMN
pabotsr. JTabopartopHast padoTa
«/3yueHne METOIOB CEJIEKIUU
pacTeHun»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

JIOCTHXKEHMS CeJIeKIIUU
pPacTeHUH U KUBOTHBIX.
[TpakTrueckas padbora

«lIpuBuBKa pacTeHUID)

https://resh.edu.ru/subject/lesson/3861/




97

CoxpaHeHue, u3yuyeHue u
HCII0JIb30BaHUE TEHETUUECKUX

pecypcoB

98

brotexHonorus kak Hayka u
0Tpacib MPOU3BOCTBA.
[TpakTrueckas pabota
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOTHIY

0.5

https://resh.edu.ru/subject/lesson/3939/

99

OcHOBHbIE HaNPaBJIECHUS
CHHTETHYECKOH OMOIOTUH

100

XpoMocoMHast U TeHHast
MH)XCHEpUs

101

MeauinacKkre OMOTEXHOIOTUHA

102

Pesepsnblii ypok. [IoBropenue,
000011eHne, CUCTEMATHU3AIUS
3HaHui Torosas pabora 3a

KypC

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

13.5




11 KIIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
JlaTa
Ne undgposbie
Tema ypoka Konrtpoibusbie | IIpakTnyeckue | H3Y4eHH
n/n Bcero o0pa3oBareibHbIE
padoThI padoTbl A
pecypchbl
1 OpomonroHHas Teopus Y. JlapBuna 1
) JIBMOKyIIIME CHIIBI DBOTIOLIMU BUJIOB 110 Y. |
JapBuny
3 Bops0a 3a cymiecTBoBaHKE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU |
9BOJIIOLIMU
5 Dranbl 3BOIIOIIMOHHOTO MpoIiecca: 1
MHUKPO3BOJIIOLUSA U MAaKPOIBOIFOLHS
6 [Momynsauus — 3eMeHTapHas eUHHIA 1
9BOJTIOIIMH
3aKOH reHEeTHYeCKOro paBHoBecHs [IK.
7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5
pabora «BbIsiBIeHIE H3MEHYUBOCTH Y ’
ocobeil 0THOTO BUAA»
8 DneMeHTapHbIe (PaKTOPHI IBOIOIIH 1
9 D¢ dexrt ocHOBaTens1. DPPexT )
OyTBUIOYHOTO TOPJIBILIKA
10 Murpanuu. U30ma0uu monyJisiimii: |
reorpaduueckas, Ouonormueckas
11 EcTtecTBeHHBIN OTOOP — HAMPaBIAIOMINN 1




(hakTOp PBOJIIOITUHU

12

[TonoBoii oT6op

13

[TpucrocobIeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MUKPOAIBOIIOLHH.
JlaGopatopHnas pabora «3yuenue
apoMop(}030B ¥ UINOATANTAIINNA Y
pacTEeHUN U )KUBOTHBIX)

0.5

14

[Tpumeps! pHUCIIOCOOICHUN Y OPraHU3MOB:

Mopdororudeckne, HU3MOTOTHIECKHE,
OHMOXMMUYECKHUE, TOBEICHUECKHUE.
JlabopartopHas padota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKrypa.
JlabopaTtopHas pabora «CpaBHEHHE BUOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

CrpykTtypa Buga. Bunoob6pasoBanue kak
pe3ybTaT MUKPOIBOIIOLIUU

17

CBs3b MHKPO3BOJIIOIUHN U STIUACMHUOJIOTHHN

18

Maxkpoasosntouus. [TaneoHTonornueckue
METOObI I/I3y‘-IeHI/I$I 9BOJJIKOIINU

19

buoreorpaduyeckue MeToabI U3yUYSHUS
3BOJIIOLUU

20

OMOPHOTIOTHYECKUE U CPABHUTEIIHHO-
MOP(}OTOrHIeCcKe METO bl U3YICHHUS
3BOJIFOIIUH

21

MonexyJIspHO-TeHETUYECKUE,
OMOXMMHUYECKHE U MaTeMaTUYECKHe




MCTOABI U3YUYCHUA 3BOJTIOTNN

22 OO6m1re 3aKOHOMEPHOCTH IBOJTIOIIUN
3 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMITIOB 3BOJIIOLUU
24 Hayunbie rumoTe3sl IpOUCX 0K ICHUS
JKU3HU Ha 3eMJie
)5 JloHayuHble MpeACTaBICHUS O 3aPOXKICHUU
KU3ZHU
%6 OCHOBHBIE ATarbl HEOPraHUYECKOM
SBOJTIOLIUN
27 ['unioTessl 3apokICHUS KU3HU
Hctopus 3emiu 1 METOABI €€ N3yUYEHUS.
)3 JlabGopaTtopHnas pabota «/3yuenue u 0.5
OIMCaHNE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB)
29 HauanbHbie 3Tansl opraHnuecKkon
3BOJIIOLIMU
30 DBOJIIOLMS 3YKAPUOT
OCHOBHBIE ATaIlbl 3BOTIOIUU
31 pacturensHOro Mupa. [IpakTuueckas 0.5
pabota «/3ydyenune ocobeHHOCTEN '
CTPOEHHS PACTEHHUM pa3HBIX OTIEIIOBY
10 OCHOBHBIE 3TaIlbl 3BOJIIOIUH KUBOTHOTO
MHUpa
DBOJIIOLMS )KUBOTHBIX. [IpakTuueckas
33 pabora «3yuenune ocobeHHOCTEN 0.5

CTPOCHUS TO3BOHOYHBIX ) KUBOTHBIX»




Pa3BuTune %u3HU Ha 3eMJie IO 3paM U

34
Tepuoiam

35 MaccoBble BBIMUPaHHS — YKOJIOTHYECKUE
KPHU3HCHI MPOILIOTO

36 CoBpeMEeHHbIN KOJIOTMYECKUN KPU3UC, ET0
0COOCHHOCTH

37 CoBpeMeHHast cuCTeMa OPraHUYECKOT O
MPOIILIOTO

n OCHOBHBIE CHCTEMATHICCKHE TPYTIITHI
OpPTraHHU3MOB
AHTpPOMONIOTHS — HayKa O YeJIOBeKe.

39 Pa3BuTHe npencraBiaeHuit o
MIPOUCXOXKACHUH YeIIOBEKa
MecTo 4yenoBeka B CUCTEME
oprannuyeckoro mupa. JlabopatopHas

40 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOCHHUSI CKeIlleTa YeI0BeKa, CBSI3aHHBIX C
MIPSIMOXOKJICHUEM)

41 JIBIOKyIIIME CHIIBI aHTPOTIOTEHE3A

47 CooTHoleHne OMOIOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AHTPOIIOTEHE3E

43 OcHOBHBIE CTa U1 AHTPOIIOT€HE3A

44 [TaneoreneTuka u mareoreHOMHKA

45 DBOJTIOIHS COBPEMEHHOT'O YEJIOBEKa
UYenoseueckue pacel. [Ipakrnueckas

46 pabora «M3ydyeHne s3K0I0rHYeCcKux 0.5

ajanTaiuii 4eJI0BeKay




MexaucuIInHapHBIC METOIbI

47 1
AHTPOMOJIOTUI

48 3apoKAEHUE U Pa3BUTHE IKOJIOTUU 1
Mertoas! skosioruu. JlaboparopHas paboTa

49 «/3yueHune MeTo10B 3KOJIOTUYECKUX 1 0.5
UCCIIeIOBAaHUID)

50 3HaueHue 3KOJOTUUECKUX 3HAHUM IS |
YenoBeKa

51 DKonornyeckue GaxTopbl 1
Abunotnyeckue pakropsl. CBET Kak

5 sKoJornyeckuit paxrop. Jlaboparopuas | 0.5
pabota «BblsiBiIeHHE TPUCTIOCOOIEHUM '
OPTraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtnueckue ¢akropsl. TemnepaTypa
KaK 9KOJIOTHYEeCKUH (aKTop.

53 JlaboparopHas pabota «BrisaBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPraHU3MOB K BIUSHUIO
TeMIIepaTypb»
AbuoTtnueckue (akTopsl. BiaxHocTs Kak

54 sKosioruueckuit gaxtop. JlaboparopHas | 0.5
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS

55 Cpensl 0OUTaHWS OPTaHU3MOB 1

56 buonoruueckue puTMbl 1

57 ’Kuznennsle popmbl OpraHu3MoOB 1

58 buotnueckue pakTopbr 1

59 3HayeHne OMOTUYECKUX B3aHMMOICHCTBHMA 1




JUTSI CYIIIECTBOBAHMS OPTaHU3MOB B Cpejie
oOuTanus

DKOJIOTrM4€eCKHE XapaKTEPUCTUKH

60
MOMYJISIUU
OcHOBHBIE TIOKA3aTENN TMOMYJISIIUN:

61 YUCJICHHOCTb, TJIOTHOCTh, BO3pacTHAs U
MOJIOBAs CTPYKTypa
OcHOBHBIE TIOKA3aTENN TOMYJISIIIHH:

62 PO’K1aeMOCTh, IIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAIIUU

63 DKOJIOrHYecKas CTPyKTypa MOonmyJsiiuu

64 JIuHaMuKa MOIyJISINUU U €€ perysauus

65 KpuBble pocTa UnCICHHOCTH MOMYJISIIUH.
KpuBbie BKUBaHUS
DKoJIOTHYeCcKasi HUIIIA BU/IA.

66 JlaboparopHas padorta «I[IpucnocodneHus 0.5
CEeMSH PaCTEHUHN K PaCCEICHUIO»

67 Bua kak cucteMa nomyJisiuuii

68 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUN
KUBOTHBIX

69 Co00111€CTBO OpraHN3MOB — OHOIIEHO3

70 DKocucTema Kak OTKpbITas CUCTEMa

71 KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B
KOCUCTEME

72 OCHOBHBIE NTOKAa3aTeIN 3KOCUCTEMBI

73 DKOJIOTHUECKUE MUPAMHU/IBI

74 N3menenus coo0111ecTB — CyKIeCCUU




[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI

7 03ep u peK. IKOCHCTEMBI MOPEH U OKEaHOB

76 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, MyCThIHb

77 AHTPONIOTE€HHBIE SKOCUCTEMBI

73 Ypb6oskocucremsl. [IpakTudeckas padora 0.5
«HM3y4eHune u onucanue ypOO3KOCUCTEMBI» ’
3aKOHOMEPHOCTH (POPMHUPOBAHUS

79 OCHOBHBIX B3aHMOJICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsA3HEHUI

20 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSIX

81 buocdepa — obmennanerapHas o6om0uka
3emun

82 Yuenne B. U. Bepuazackoro o 6uochepe

23 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ounochepsl

84 KpyroBopoTs! BeecTs u
OMOTreOXUMHUYECKUE [IUKIIBI

85 3onanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

86 YcroitunBocTh 6uocheps

%7 DKOJIIOTHYeCKHE KPU3UCHI U UX PUUHHBI.
Bo3zaeiicTBue yenoBeka Ha Ouochepy

88 AHTpOTIOTeHHOE BO3/ICHCTBUE HA




PaCTUTENBHBIN U )KUBOTHBINA MUP

89 Oxpana npupozs 1

90 OcHOBHBIE IPUHITUIIBI YCTOMYHUBOTO 1
Pa3BUTHA YEJIOBEUYECTBA U MPUPOIBI
ParmonansHO€ IPUPOAONIOIH30BAHNE H

91 coxpaHeHHe OMOTIOTHIECKOTO 1
pazHooOpa3us 3eMiu

9 O6o006menne no reme « MUKpPO3BOIIONHUS U |
e€ pe3ynbTaTh»

93 O6o006menne no reme «Makpo3BOITIONUS U !
€€ pe3ynbpTaThD)

94 O6006menue o teme «IIpoucxoxnenue n !
pa3BUTHE )XKU3HU Ha 3eMIIe»

95 O6061menue no Teme «lIpoucxoxnenue |
YeoBeKa — aHTPOIIOTCHE3»

96 O60061eHne o TeMe « IKOJIOTUs — HayKa O 1
B3aMMOOTHOUICHHSIX OPTraHU3MOB)

97 O606mmenue o Teme «OpraHu3Msbl U cpeaa 1
oOuTaHUS»

08 0O060061eHne 0 TeMe «IKOJIOTUS BUAOB U |
TIOITYJISA LA

99 O6o6menue no reme «bruocdepa — !

riao6aabHast SKOCHCTEMAY

99

7,5




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

HNPOLHECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

- buosnorus. buonornueckue cucremsl u npotieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOILI MHEMO3HMHA»

TepemoB A.B., IletpocoBa P.A. buonorus. buonorunueckue cucremsl 1 npoiueccsl. 10

kiacc. M.- Muemosuna 2022

METOINYECKHUE MATEPUAJIBI JISA YYUTEJIA

« MULTIMEDIA — noaaepxka Kypca «O06111ast 0Moa0rusy;

« JJaboparopust KJIETKA; Metonunueckue marepuanbl: COOpHHUK
HOPMAaTHUBHBIX JOKYMeHTOB. buonorus /Coct. 2./1. [lnenpos, A. I'.,
Apkaabes. — M.: lIpoda, 2010

CnMcoK JTUTepPATYpPhbI IS yYUTEs:

1 baryeB A.C., I'ynenkoBa M. A., Enenesckuii A.I'. buosiorus. bonbuioi
CIIPAaBOYHUK JIJIsl IKOJLHUKOB U MTOCTYMHAroMuX B By3bl. — M.: JIpoda, 2011

2 bosirosa U. B. Coopnuk 3aaa4 mo OO1iel OM0I0Tuu JIJIs TOCTYHAOIINX B BY3bI. —
M.: «Onukce 21Bex» «Mup u obpazoBanuey, 20123 Koznosa T.A., Kyumenko B.C.
buonorus B Tabnuimax 6-11 xnaccesl. CnpaBounoe mocobue. — M.: Jlpoda, 2010
JlonoTHMTEe IbHAA JTUTEPATYPA AJISl YYUTEJIS:

1 Anacracosa JI.I1. O6wmas 6uonorus. Junakruueckue marepuainsl. — M.: Bentana-
I'pad, 2010.- 240c. 3 MBanosa T. B. CoopHuK 3amanuii mo odmiei 6noaoruu: nocodue
JUIs ydamuxcs oomieoopasoat. yupexaenuii /T.B. Banosa, I'. C. Kanunosa,
A.H.Msarkosa. — M.: IIpocsemienue, 2012

4 Koznosa T.A. Konocor C.H. [lunakrrndeckre KapTOUKH-3aJaHUsI 10 00IIIEH
ouonoruu. — M.: M3natensckuit lom «I'enmkep», 2012 — 96¢.
« JTaboparopuss TEHETUKA; « Jlabopatopus DKOCUCTEMBI;

HNurepuer-pecypeni: Caiitsl B UHTEpHeT:

« www.bio.1september.ru — razera «buonorus» - npunoxenue Kk «1 ceHTIOps»;

« www.bio.nature.ru — Hay4yHble HOBOCTH OMOJIOTHU;

» www.edios.ru — Di10C — HEHTP AUCTAHUMOHHOTO 00Opa30BaHUs;

« www.km.ru/education - yueOHble MaTEpHaIIbI U cJI0Bapu Ha cailite « Kupuin u
Medoanit

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

Anpeca calitoB B MHTEPHETE
www.bio.1september.ru - razera «buonorus» - npuiaoxkeHue K «1 ceHTaops»
www.bio.nature.ru - Hay4YHbIe HOBOCTH OMOJIOTUH
www.edios.ru - DHI0C - IEHTP AUCTAHIIMOHHOTO 00pazoBanus www.km.ru/education -
VYyeOHble MaTepHalibl U ciioBapu Ha caitite « Kupuin u Medonuii» http://school-
collection.edu.ru Equnast komnexius mu@poBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Eqnnoe okHO gocTyna k 00pa3oBaTEIbHBIM pecypcaM


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-/
http://window.edu.ru/

http://www.priroda.ru — Ilpupoaa: HanMOHANBHBIN TOPTAJ.
http://obi.img.ras.ru — ba3a 3HaHuii Mo 6MOIOTKUHU YeloBeKa. Y UeOHUK 1O
MOJICKYJISIPHOM OMOJIOTHH YeJIOBeKa, OMOXUMUH, (U3UOJIOTUH, TECHHON U
OenkoBOM MHXKeHepuu. http://www.zoomax.ru — 300JI0THS: YEJTOBEK U
JIOMAaITHUE KUBOTHBIC. http:// www.fipi.ru — DenepanbHbIil HHCTUTYT
nearoruueckux u3MepeHui


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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