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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIINM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMENd OO0ydYaroUUXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3ajJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriiyoJI€HHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTro mMpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpamMme Mo OHMOJOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBAaHUHM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
OOy4JarommMxcsi MO OCBOCHHUIO COJEpXKaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimmpeHre U yriayOieHue 3HaHWi OOYyYaroIIMXCs O KMBOW IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIEAYIOMIEMY MOJYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3alliH, IBOJIIOIIMN OPTaHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalIU3UPYIOTCS 3HAHMS OOydYaroIMXCAd MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4aroIIMMHUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIUMIIOB U MPABUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTHYeCKUX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4e0OHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJICOHTOJIOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh W HCIIOJIb30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)XKarollel NpupogHOW cpene, COOCTBEHHOMY 3J0POBbIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMu, METOAOJOoruen
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BaHUHN (COOMIOZCHHE MpaBWJI TMOBEACHUA B TPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTCHHOI'O0  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIeAYIoMEMY MNPOPECCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBISIETCS ¢ y4ETOM CHeNM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  ONPENCNSIeTCS y4YUTeJeM Ha OCHOBE  HMEIOUIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OWOJIOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeut, I'. Mengens, B. 1. Bepnaackuii, U. I1. I1anos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

KuBble cucteMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyarouiye >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AINU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IIlnaHupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHbIE TpPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS €QuHULA kuBoro. Vcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KIETOYHON OHUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTENS, PEAareHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHHss MW (UBHKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, NPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHLIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «lleproguueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKUNM KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MEeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [uto3one. LluTtockener. [IBmxenne nurormiazMel. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MHUTOXOHApUN u Tuiactun. llepBudHble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIICUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /JlunHamuka s0epHoU o060a0uku 6 mumosze. foepmbiil
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOr0 oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOM mHGoOpMaluu. ['eHeTnaecKuii
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ atanbl. Yuactue Tpancnopteix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH I'€HOB Yy IpokapuoT. ['mmorte3a
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycel — HekieTouHblie (OpPMBI KU3HU U 0O0JMTaTHbIC Tapa3uThl. CTpOCHHE
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanpHble 1 MEAULIUHCKHUE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekarIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TEeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GpyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYyrue NpoTUCThl. KoNOHUAIbHBIE OPTAHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs, IPOBOJMAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTpPOEHHS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacCIIOIOKEHUA TKAaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbII M BHYTpeHHHU ckeneT. CTpoeHHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b TOJIOCTH T€Ja C KPOBEHOCHOM U BBIIETUTENBHONW CUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopusi KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, @. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasznpaxumocts M peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtamamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuii», «KopHeBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema rymkwm», «HepBHas —cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIIpENapaThl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO W BO3IYIITHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEeW pacCTCHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CriocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBHIX JINCTKOB. B3auMHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct m pasButue xuBOTHBIX. [locTaoMOpuoHanbHBIM nepuon. Ilpsmoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIINU POCTa KUBOTHBIX U yenoBeka. CTaauu mocTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue Crop B TMpoIlecce Meio3a.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammun, X. [lInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHUKI MXa», <« KU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETHKW Kak Hayku. PaGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHSITUS U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuassi paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCHUMOTO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OIpEAEICHUs Mmoia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aJulenn3M. B3anMoAencTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO351H
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmunpst n cxembl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuii 3aKoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue TeHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUHUPOBAHHbICE MyTallMHh. SIepHbIE W
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHOM u3MenuuBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Bumpl wu3mMeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHIMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE TEHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW TE€HETUKH B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuUil. Pojib cenekuuu B CO3IaHUU COPTOB PACTEHUH U TMOPOJ]
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTanel KOMOWHAIIMOHHOK CCJICKIINU. HcnwiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTypPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne MTOJTUTLIIOUIOB. BuyTtpuBugosas THOpUIN3AIINS.
bnuskopoAcTBEHHOE — CKpelMBaHue, win  UHOpuauHr.  HepojacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmeyiomux U cO30aHUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pPacCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SWUCTBO, B JIAOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTraHU3MBbI, 170'¢ XapaKTepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMl U MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJlep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHCcTpyupoBanue pekomMOnHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThkKa. MeTaOOJOMHBIM aHajau3, TEHOLEHTPUYECKHI aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONMpPHUHTHUHTra M ckaddoiguHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKUCIBIX TPOTYKTOBY.

IKeKypcusi «bHOTEXHONOTHMA — BaXKHEWIIAas MPOU3BOJUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUMOHHBIX NpeACTABJICHHMN B
omnoJiorumn

OpomounoHHass Tteopuss Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.

JIBroKy1IME CUIIbI HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)y», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HooOpazus M CTPYKTypbl nomyisuuil. M3MmeHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauun.  M3omAuMs  mOMyISSIU:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTENbHOCTh
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE» (monUIUIONIU3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U MX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKkoHa Xapau—BaiinOepray, «JBuxyiune
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuOpu.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMmbl U (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpHONOrYECKUe U CPABHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie TeHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PHIOTeHEeTHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSKHM HMCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU YBOJIIOIMH. ILmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TunoTe3a nepBuyHOro Oynpona J[x. XomnaeitHa, reHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHMYECKHE
octatkd. ['eoxponomorus u e€ wMeronpl. OTHOcUTENbHAS U abCONIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIJIEHKN KaK aHaJIOT MEepPBhIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUUA BbICIIUX pacTeHUuH. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpHOAaM: apXxeu, IMpoTepo30il,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccudukanun
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpOCHHE BUPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocteiimme», «KumeqyHomomnocTHbIey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMochepe.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — 00U MPENIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonpmme pacel: €BpONeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAlOUIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAui. bruoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT dYeloBeKa M CKEJNET IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJI0BEKa, CB3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3genst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
NpPUPOAHBIE W JIabopaTopHbie. MoJETMpoBaHHEe B OKOJIOTHH. MOHUTOPHUHT
OKpY’KaIoIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpr u cxemsl: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noJiIepKaHuio BojgHoro OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
0COOEHHOCTH cpell oOuTaHus opranu3MoB. [IpucrocoOiieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennole POpMBbI pacTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapasutusm, koomnepaus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl u cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MOB», «buoJOTrHYEeCKHEe PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMHU TETUI0JIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapud Y KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJEHUNM OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJISIIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanre TMHAMHUKHA TONYJIsiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISIINAM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJorMYEeCKOW HUIe BHaa. MectooOuTanue. MHoromepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpalMid >KUBOTHBIX. buonormyeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3aceleHUsT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MeEXIy
OpraHu3MaMu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OIOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoeo 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpyktypa  OuoreHo3a»,  «DKOcCHUCTEMaA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMACCh), «IKOJIOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypO03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKypCHUsl B arpodKoCHCTeMy (Ha MMOjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHOochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocdeprl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelloOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W TPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHoOBb



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue  NpPasoOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY U IPAaBOMOPSAKY, YEJIOBEKY TPY/Ja U CTapLIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 0OYJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHUs 3HA4YCeHHUs OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN W HENPHITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX ITOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEN  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTUYECKUE
IIOCJIEICTBUS NIPEAIIPUHUMAEMBIX ACUCTBUI U IIPEIOTBPAILATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHON W COLMAIBHOUN
MPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH SKOJIOTHUYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HAaHHUS €€ poju B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJII COBPEMEHHOW IMBWJIM3ALINU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIX0OJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peteHus Ipo0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIMIUTMHAPHBIC (MEXKIPEIMETHbIC) OOIeHAyYHbIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHUE,  HAOJIOJCHUE,  M3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JAcHCTBHS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, CUHTE3a, CPAaBHEHHUSI, KJaccuuKaiu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUECHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJIEACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpMAIMH (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHSI, KPUTUIECKUA OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIb30BAaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMHM  pAcTlO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXaaemoil TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUN OUOIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pPEIICHHs NpodsiieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AaHAJINU3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATECIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOHWIAaMH KIETKH U HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyEMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSIMU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBaHMS, aHaJIU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouomormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiell mpodeccuoHanbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOTOIH30BaHUS, U B (POPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOIOTrHYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY MPOIECCaMU HBOJIOLUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, aOUOTUYECKUX U OMOTHUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIsI JOKAa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BBIABISITh IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIUHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyONATh TO3HABATEIbHBI WHTEpPEC, HaAIpPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
5) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nundopmarus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 5 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







10 kaace

Ne | Haumenosanue | Koanu | IlporpamMmHuoe coep:kanue OCHOBHBIE BHIbI 1eATeJIbHOCTH
N rem eCcTBO 00y4arommxcst

Y4eOHOTro 4acoB

npeaMera

Tema «bH00rHs KAK HAYKa»

1.1

buonornsa xak
KOMIIJIEKCHAs
HayKa

1 KaK 4acTh
COBPEMEHHOTO
oOmecTBa

1

CoBpemenHas Ouosorus —
KOMILIEKCHas Hayka. KpaTkas ncropus
pa3BuTus 6nonoruu. bruonornueckue
HAyKH U U3y4aeMble UMH MPOOIEMBI.
dyHIaMeHTabHbIE, PUKIIAIHBIC U
MTOMCKOBBIE HAYyYHBIE UCCIIEIOBAHUS

B OMoJIOTHH.

3nauenue Onosoruu B GOpMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OUOJIOTHEel. 3HAUCHUE
OMOIOTHH B MPAKTUYECKOU
JIeATETLHOCTH YeJIOBEKa: MEIUIINHE,
CEIbCKOM XO3SMCTBE,
MIPOMBIIIUICHHOCTH, OXpaHe TPUPOJIBI.
JeMoHcTpauun

[Toptpetsl: Apucrorens, Teodpacr,
K. JIunnei, X.b. Jlamapk, Y. JlapBuH,
V. T'apsei, I'. Mennens,

B.A. Bepuanckuii, N.11. ITaBnos, ..
Meunukos, H.W. Bapumos,

H.B. Tumocdees-PecoBckuii,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabmurel 1 cxeMbl: «CBSI3b OMOTIOTHU
C IpYyruMH HayKammn», «Cucrema
OMOJOTHYECKHUX HAYK)»

PackpbIBaTh conepkaHre TEPMUHOB U
MOHSTHIA: HAYYHOE MUPOBO33PEHHUE,
Hay4YHas KapTHHA MUPA, HAyYHBINA
METO/I, TUTIOTE3a, TEOPHsl, METObI
UCCIIEIOBaHMUSI.

XapakTepu3oBaTh OHOJIOTHIO KaK
KOMIUICKCHYIO HayKy, €€ MECTO U pOJIb
Cpelu APYTUX €CTECTBEHHBIX HAYK.
OrneHnBaTh BKJIA]] OTEYECTBEHHBIX
YUEHBIX B pPa3BUTHE OUOIOTHH.
OneHuBaTh POJIb OMOJIOTHICSCKHX
OTKPBITHI U UCCIEIOBAaHUI B Pa3BUTUU
HAYK{ ¥ IPAKTHYECKON AEATEIbHOCTH
JOAEH.

[epeuncnste mpodeccun, CBsI3aHHbBIE
C COBpEMEHHOW OMOTIOTHEH.
[TpuBOIUTE IPUMEPHI IPAKTHYECKOTO
UCIIOJIb30BAaHUS TIOCTHKEHUN ONOIOTHH
B MEIIUIIHE, CEITbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH M OXpaHe MPUPOIBI

Tema «7KuBble cucremMbl 1 MX U3YUEHHE)




2.1 | XKuBsle cucremsl u JKuBble cucTeMbl Kak IpeaMeT PackpriBath conep:kaHue TEPMUHOB
ux n3ydeHus ouonoruu. CBOMCTBA KUBBIX U IIOHATUM: KUBAasl CUCTEMA, JJIEMEHT,
CBOICTBa CUCTEM: €IMHCTBO XUMHUYECKOIO IIOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,

COCTaBa, IUCKPETHOCTD U LIEJIOCTHOCTb, BBICOKAsl YIIOPSIOYEHHOCTb,
CJIOKHOCTB U YIOPSJOYEHHOCTh YIPAaBIIAEMOCTb, HEPAPXUUHOCTD.
CTPYKTYpPBI, OTKPBITOCTb, XapakTepus3oBaTh CTPYKTYpPY U
CaMOOpPraHu3aLus, CBOMCTBA KUBBIX CUCTEM, OTJINYMS
CaMOBOCIIPOU3BEICHHUE, XHUMHUYECKOTO COCTaBa 00BEKTOB KHUBOMH
pa3apaKuMOCTb, U3MEHYUBOCTb, U HEXKUBOW IPUPOABI, OOLIMIA NIPUHIUIT
pPOCT U pa3BUTHE. KJICTOYHOW OPraHMU3alUu )KUBbIX
JlemoHcTpauuu CUCTEM.
Tabmune! u cxembl: «OCHOBHbBIE CpaBHuBaTh OOMEHHBIE IPOLIECCHI
IIPU3HAKNU KU3HUY, «bronoruueckue B HE)XMBOW U )KMBOW IIPUPOJIE;
cuctembl», «CBOICTBA )KUBOMI PacKpbIBaTh CMBICII pEaKIUi
MaTEpUN» MeTaboau3Ma.

OOBACHATD MEXaHU3MBI

CaMOPETYJISILIMY JKUBBIX CUCTEM

Pa3IMYHOTO UEPAPXUYECKOTO YPOBHS;

PacKpbIBaTh CyTh IPUHIMIIOB IOJOKUTEIBHON U

OTPULATEIBHON

00paTHO¥ CBsI3H.

AHanu3upoBaTh CBOMCTBA

CaMOBOCIIPOU3BEJCHUS, POCTA U

pa3BUTHS OPraHU3MOB

2.2 | YpoBHeBas YPpOBHU OpraHU3alMH KUBBIX CUCTEM: PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHu3anus MOJIEKYJIAPHBIH, KIE€TOYHBIMH, MOHSITUI: OOMEH BELIECTB U
JKUBBIX TKAHEBBbIN, OPraHN3MEHHBIH, [IPEBPALLCHUE DHEPIUH,

CUCTEM MONYJIIUOHHO-BUIOBOI, CaMOBOCIIPOU3BEICHNUE,

HKOCHCTEMHBIN (OMOTe01eHOTHYECKUA),
CaMOPETYJISIHSI, Pa3BUTHE, KU3Hb,
o6uocdepnsiit. [Iporeccsl,
TIPOUCXOJISIINE B KUBBIX CHCTEMaX.

HKOCUCTEMHBIH (OMOTeO1eHOTHYECKUIA),
caMOperyJIsilusl, pa3BUTHE, )KU3Hb,
Hay4HbIN (pakT, HAy4YHBIA METOJ,
npo0JieMa, TUIIoTe3a, TEOpHUs, TPABUIIO,




OCHOBHBIE IPU3HAKH )KUBOTO. JKU3HB
KakK (hopMa CyIIeCTBOBAHUSI MaTEPHH.
Hayku, usyyaronivie )KuBble CHCTEMBI
Ha pa3HbIX YPOBHIX OpPTaHHU3AIUU.
N3yuenue xkuBbIX cucteM. MeToabl
ouonorudeckoi Hayku. Habmonenue,
U3MEepeHHe, IKCIIEPUMEHT,
cuUcTeMaTu3alus, MeTaaHaIH3.
[TonsiTHE O 3aBUCUMON U HE3aBUCUMOM
nepemeHHoi. [inannpoBanue
sKkcriepuMenTa. [locranoBka u
npoBepka runore3. Hynesas runotesa.
[TonsiTue BEIOOPKH U €8
JIOCTOBEpHOCTH. Pazopoc

B OMOJOrn4eckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraToB. [IpU4MHbBI HCKaKEHUS
pe3ynbTaToB 3KcniepumenTa. [lonstue
CTATUCTUYECKOTO TECTA.
JeMoHcTpauun

Tabmuie! U cxeMbl: «YpOBHU
OpraHu3aly >KUBOUW MPUPOJIBI»,
«CTpOoeHUE KUBOTHOM KIETKNY,
«TxaHu KUBOTHBIX», «CUCTEMBI
OpraHoOB YeJIOBEYECKOI'0 OpraHu3May,
«buoreonenos», «buocdepay,

«MeToabl U3ydeHUs JKUBON TPUPOIBI».

Ob6opynoBanue: 1a00paTopHOE
00opyIoBaHue TSI MPOBEICHUS
HaOII0IeHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

[TpakTudeckas pabora
«Mcronp30BaHMe pa3IMUHBIX METOIOB
TP U3YYCHHUH KUBBIX CUCTEM).

3aKOH.
[TepeuncnsaTh MPU3HAKH KUBOTO.
XapakTepu30BaTh OCHOBHBIC YPOBHHU
OpTaHMU3AINH KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKHUX HCCACAOBAHHHA.
OnuceIBaTh 0COOCHHOCTH,
XapaKTepHbIC I KKIOT0 YPOBHS
OpTraHMU3aINH KUBOTO.

Ha3piBaTh HAyKH, H3YYAOIIHE KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHHu3aInu.

CpaBHUBATH MKy COOOH KHBBIC
CHUCTEMBI Pa3HBIX YPOBHEH
OpTaHM3AINH U TPOUCXOISAIINE B HUX

IMpOnICCChI. IToxa3wIBaTh POJIb T'HIIOTE3 U TeOpI/Iﬁ

B (hOpMHUPOBAHUM €CTECTBEHHO-
HAy4YHOI KapTHHBI MUpa




Tema «buoJiorust KJIeTKkmn»

3.1 | Ucrtopus otkpeiTus u Knerka — ctpykTypHO(GYHKIIMOHANBHAS eMHNALA | PackpeiBaTh copep)kaHue TEPMUHOB U
W3YYEHHUS KIIECTKU. KHUBOTO. MIOHSTHH: KJIETKA, OPraHEeIIbI,
Kiterounas reopus HcTopust OTKpBITHSI KIIETKH. AYKapuOThl, IPOKAPUOTHL, BUPYCHI,

Pa6otsr P. I'yka, A. JleBeHryka. UATOJIOTHS (KJIETOYHAss OUOJIOTHS),
Knerounas reopus (T. IlIBans, KJIETOYHAs TCOPHUSL.
M. Ulneiinen, P. Bupxos). OcHoBHBEIE XapakTepru30oBaTh OCHOBHBIE ATAIbl Pa3BUTHS
IIOJIOKEHUSI COBPEMEHHOM KIIETOYHON LIUTOJIOTUH KaK HAYKU U €€
TEOPUHU. o(opmIIeHHE B KIETOUHYIO
JlemoHcTpauuu OMOJIOTHIO.
[Toptpetsr: P. I'yk, A. JleBenryk, T. [Toka3bIBaTh BKJIa/ YUEHBIX-OHOJIOTOB
[[IBanH, M. Illneiinen, P. Bupxos, K. B U3Y4YCHUE KJIIETOYHOI'O CTPOCHUS
M. bap. OpPraHHU3MOB.
OOGopynoBaHue: CBETOBON MUKPOCKOIT; [lepeuncriaTh OCHOBHBIE TIOJIOKEHUS
MUKpOIIpenaparhbl paCTUTEIbHBIX, KJICTOYHOM T€OpHH, OOBSICHATH €€ POJIb
KUBOTHBIX U OaKTEPHAIBHBIX KIETOK B (DOPMHUPOBAHNUHU E€CTECTBEHHOHAYIHOM
KAapTUHBI MUDA.
IIpuBOaUTH NOKA3aTEIBCTBA
POJICTBA OPTaHU3MOB
C UCIIOJIB30BAaHUEM ITOJIOKEHUN
KJIETOYHOM T€Opuun
3.2 | Metoasl Metoasl MOJIEKYJIIPHON U KJIETOYHON PackpsIBaTh conep:kaHne TEPMUHOB U

MOJIEKYJIIPHOHN 1
KJIETOYHOU OMOJI0TUN

OMOJIOTUU: MUKPOCKOIIHS,
xpomaTorpadusi, 3MeKTpopopes, METO
MEUEHBIX aTOMOB, TU(PepeHIaTbHOe
neHTpudyruponaHue,
KYJIbTUBUPOBaHHUE KIIETOK.

N3yuenne GpUKCUPOBAHHBIX KIETOK.
DNEKTPOHHAs: MUKPOCKOIIUSI.
KondoxkanbHast MUKPOCKOTIHSI.
BuransHoe (MIpH>XU3HEHHOE) U3YUEeHUE
KJIETOK.

HemoHncrpanuu Tabmuis! u cxeMbl: «CBETOBOM
MHUKPOCKOID, «DJIIEKTPOHHBIN

MOHSTHI: MUKPOCKOIIMPOBAHUE,
[IPUTOTOBJIEHUE CPE3OB,
JuddepeHIaIbHOe OKpaluBaHue,
xpomaTorpadusi, 3MeKTpopopes, METO]
MEUEHBIX aTOMOB, LIEHTPU(YTHPOBAHHE,
METO/JI KyJIbTYpbI KJIIETOK U TKaHEH,
MeTo]1 pekoMOuHaHTHBIX JJHK.
XapakTepu30BaTb OCHOBHbBIE METObI
W3YYEHHUS KUBOU NPUPOABI.

['oToBHUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCMaTpUBaTh UX B
CBETOBOW MUKPOCKOII U JeNIaTh




MUKpOcKoI», «cTopus pa3BuTus
METOJIOB MHKPOCKOITHI.
O6opynoBaHue: CBETOBOIl MUKPOCKOIT;
MUKpOTIpEnapaThl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTepUaIbHBIX KIETOK.
[TpakTuyeckas pabora

«3y4eHune MeTo10B KJIIETOYHOU
ouosoruu (xpomarorpadus,
anekTpodopes, muddepeHnraIbHOe
nenTpudyruposanwue, [TLP)»

OIMCaHHe.
OOBSACHATH U COOMIOAATH IPaBUIIA
TEXHUKU MUKPOCKOITUPOBAHUS

Tema

«XUMHYECKas opraHumnsanya KJICTKH

4.1

XHUMHYECKHI cOCTaB
KJeTkd. Bona u
MUHEPAIbHBIE
BeEllleCcTBa

1

XUMHYECKU COCTaB KIEeTKU. Makpo-,
MUKPO- ¥ YIbTPAMUKPOIJIEMEHTHI.
Bogna u e€ ponb kak pacTBOpUTEIIS,
peareHra, y4actue

B CTPYKTYpUPOBAHUU KIIETKH,
Teroperyauui. MunepaabHble
BElIECTBA KJIIETKH, UX OMOJorndecKas
poJib. Pob KaTHOHOB ¥ AHMOHOB

B KJIETKE.

JeMoHcTpauun

Jwuarpammsl: «Pacrpeneienue
XUMHUYECKUX 3JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenre XuMH4ecKuX
AJIEMEHTOB B KUBOU

IPUPOJIEN.

Tabmuie! u cxemsl: «lleprogudeckast
TabJIMIa XMMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJBD,
«BemecTBa B coctaBe OpraHM3MOBY

PackpsIBaTh conepkaHue TEPMUHOB U
MOHSTHIA: 3JIEeMEHTHI-ONOTEeHBbI, TUTIOIb,
BOJIOPOJIHAS CBSI3b, THIPOGUIBHOCTS,
ruipooOHOCTE, TYprop, MUHEpaIbHbIE
BEIIECTBA, OypepHBIC CUCTEMBI,
aQHUOHBI, KATHOHBI.

[TepeuuncisaTe 0COOEHHOCTH
XMMHUYECKOT'0 COCTaBa KIIETKH.
Pasnuuare Makpo-, MUKpO- U
YIABTPaMUKPOIJIEMEHTHI, BXOIAIINE

B COCTaB JKUBOTO U MX POJIb

B OpraHu3Me.

XapakTepu30BaTh CTPOSHUE U CBOWCTBA BOJIBI,
OOBSICHATH MPUYHHBI €€ 0COOBIX
CBOWCTB M (DYHKITMH B KIIETKE.
[Toka3bIBaTh pOJIb KATHOHOB U AaHUOHOB
B 00€CTICUEHHUH MPOIECCOB
KHU3HEIEATEIIBHOCTH (OCMOPETYIISIIINA,
co3/IaHNe MEMOPaHHOTO TIOTEHIIHATIA,
perynsanus paboTsl OENKOB), padOTHI
Oy(epHbIX cucTeM.

YcTraHaBiIMBaTh B3aUMOCBSA3b CTPOCHHS
1 QYHKIIMY HEOPTAaHUIECKHUX BEIIECTB




KIICTKHU

4.2 | Opranuyeckue Oprannueckue BEniecTBa KJIETKH. PackpeiBath conepxanie TEPMUHOB U
BEIIeCTBA KJIETKU — buonoruueckue nonumepsl. benku. MOHSTHI: MOHOMEPBI, IOJTUMEPHI, OEII0K
Oenku AMUHOKHUCIOTHBIM COCTaB OCIIKOB. (mpoTeuH), NeNTHa, AMUHOKHCIIOTA,

CTpyKTYypbl OETKOBOI1 MOJIEKYJIBI. MENTHIHAS CBA3b, IOJIUIETITU,
[TepBuuHas CTpyKTypa Oernka, JIeHaTypalusi, peHaTypaius,
MeNTUIHAs CBsI3b. BropuuHas, 00y sipHBbIC U PUOPUILISIPHBIC OCIIKH,
TPETHYHAS, YeTBEPTHYHAS CTPYKTYPHI. MIPUOHBI.

Henatypanusi. CBocTBa OEIKOB. XapakTepu3oBaTh OCIIKH, KX
Knaccugukanus 6enxos. CTPYKTYPHYIO OPTaHU3alMI0 U QYHKIIUU
buonoruueckue pyHKIMU OEIKOB. (cTpyKTYypHasi, SHEpreTHIecKas,
[TproHBI. CUTHaJIbHAS, PETYJIATOPHAS,
JemoHcTpanuu JBUTATENbHAs, 3aIUTHAS,

[Toptper: JI. ITosnwuHr. (dbepMeHTaTUBHAS ).

Tabmuie! u cxembl: «CTpoeHue Ha3zbiBaTh XUMHUYECKHE OCHOBBI
MOJIEKYIbI 0enka», «CTpyKTYpbl (bopMHpOBaHUS CTPYKTYp OEITKOBOM
0enkoBoil MoeKkynbsly. O6opynoBaHueE: MoJeKybl. [IpuBoIuTE IpUMeEpHI
XUMHYECKasI IOCyAa U (GuOPUILIAPHBIX,

00opy0BaHueE. rI00YyJISIPHBIX OEIKOB.

JlaGopartopHnast pabota BrITIOTHATE KaueCTBEHHBIE PEAKITUN
«O0HapyxeHHe OEIKOB C MTOMOIIBI0 Ha OOHapyXeHHe OENTKOB B KIIETKE;
KaueCTBEHHBIX PEAKITUN» OOBSICHATH TIOJIYYCHHBIE PE3YJIHTATHI

4.3 | Opranuyeckue YrneBoasl. MoHOCaxapuIbl, PackpriBath copepkaHne TEPMUHOB U
BEIIECTBA KJIETKH — JMCaxapuibl, OJIMTOCaXapuabl U TIOHSTUIN: YTIIEBOIbI, MOHOCAXaPHU/IbI,
YTJIEBOIBI nonucaxapuasl. OOl MIaH CTPOCHHUS JUcCaxapubl, OJUTOCaXapH/ibl,

1 GU3UKO-XMMHUYECKHE CBOMCTBA
yrieBoAoB. buonornueckue GpyHKIuM
YIJIEBOIOB.

JleMoHCTpauuun

Tabmune! u cxembl: «CTpoeHue
MOJIEKYJI YTJIEBOIOB)»

MoJIMCaxapuIbl, TIII0OK03a, prbdo3a,
ne30Kcuprbo3a, 1akTo3a, MallbTo3a,
caxapo3sa, KpaxMa, TJINKOTCH,
[EJUTION03a.

KnaccudumupoBats yriieBo bt

M0 CTPOCHUIO U TIEPEUHCIISATh UX
GyHKIHIH.

[TpuBOIUTE MPUMEPHI PASITUYHBIX
YTJIEBOJIOB (MOHOCAXapHJIOB,




JUCaxapyuoB, OJIUTOCaXapui0B,
MOJINCAXapPHUIOB)

Jlutmuaer. ['uapodunsHo-TUIpOPOOHEIE
cBoiicTBa. Knaccudukanus munuaos.
Tpurnuuepuasl, pochonunuasl, BOCKH,
crepouibl. bruonornueckue GpyHkmn
s aoB. OO0mme cBOUCTBA
OMOJIOrMYECKUX MEMOpaH — TEKY4EeCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

JlemoHcTparuu

Tabmune! u cxemsl: «CTpoeHue
MOJICKYJT JIUIHIOB)»

PackpbIBaTh conepikaHre TEPMUHOB U
TOHSITHIA: TUTU/IBI, TPUTIUICPUIBI,
dbochonmunuapl, BOCKU, CTEPOU/IBI,
JUTIONIPOTEUHBI, TIIMKOIHITHTBI.
KnaccuunumpoBath Uy ab

M0 CTPOCHUIO; XapaKTePU30BaTh HX

byHKIHHA

4.4

Hyxnennossie
KHCI0Thl. CTpoeHue u
¢byaxuun JJHK, PHK,
ATO

Hyxneunoseie kucnorsl. JIHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneorunst. [IpunHimn
KOoMILIeMeHTapHoCTHU. [IpaBuiio
Yapradda. Crpykrypa JHK — nBoitnas
cnupainb. MecToOHaxX0XIEHUE U
ouonorunueckue pynkuuu JJHK. Bunabt
PHK. ®ynkiuu PHK B knetke.
Crpoenue monekynsl ATO.
Maxkpoapruyeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkunu ATO.
BoccTaHoBIEHHBIE IEPEHOCUNKH, UX
¢byHk1uM B kierke. pyrue
HykieosuaTpugocharsl (HTD).
CexBennpoBanue [JHK. Metoss
T€HOMHKH, TPAHCKPUIITOMUKH,
MPOTEOMHUKH.

JleMoHCTpauuun

IToptpetsr: [Ix. Yorcon, . Kpuk,

M. Vunkunc, P. ®panknun, @. Caunrep,
C. Ilpy3unep.

PackpeiBath copep:kaHue TEPMUHOB U
HOHATHUI: 1€30KCUPUOOHYKIEUHOBAs
kucinota (JHK), pubonyknennosas
kucnota (PHK), Hykneotun, Hykiaeo3usa,
a30THCThIE OCHOBAHMSI, aJICHUH, 'YaHUH,
LIMTO3UH, TUMHUH, YpaLuJ,
KOMIUIEMEHTapHbIE OCHOBaHMUS,
aneHosuHTpudochar (ATD),
MaKpO3pIruyecKas CBs3b,
CEKBEHUPOBAaHNE, TCHOMUKA,
TPaHCKPUIITOMUKA, IPOTEOMUKA.
XapakTepHu30BaTh, ONUCHIBATH U
CXEMaTUYEeCKH N300paxaTh CTPOECHUE
nykieoruaa JIHK u nBoiiHol cnimpanu
JHK, cexBennpoBanne /IHK.
OmnwuceiBate npouecc perkanuu JHK
B KJIETKE ¥ Ha3bIBATh €r0
OM0JIOTNYECKOE 3HAUCHHE.
Xapaxrepuzoatb pynkuuu JJHK.
Paznuuats ctpykTypy ¥ Qynkiun PHK.
OnuceiBaTh NPOLECC TPAHCKPUILIHH.




Ta6mump! u cxemsl: «HykienHoBbie
KHUCIJIOTBI», «CTPOEHHUE MOJIEKYIIbI
ATDy.

CpaBHUBATh HYKJIEHHOBBIE KHCIOTHI

(AHK u PHK).

XapakTepr30BaTh 0COOCHHOCTH CTPOCHUS U
¢byakun ATO.

dopmynupoBath 1 00BSICHATH TPUHIINT
KOMIIJIEMEHTAPHOCTH U TIPABHIIO

Yapradda

4.5 | Metoasl cTpyktypHOit | 1 CtpykTypHast OMOJIOTHS: PackpeiBath cosepxanre TEPMUHOB U
OHOJIOrun OMOXUMHUYECKHE B OMO(U3UIECKIE MOHSATHI: MOJICITMPOBAHUE,
HCCIIEIOBAHUSA COCTaBa U KOMITbIOTEPHBIN TU3aiiH.
MIPOCTPAHCTBEHHOM CTPYKTYPBI [TepeuncraTh nmepcrieKTUBHBIC
o6nomornekyn. MoaenupoBaHue HAIPaBIICHUS HAYYHBIX MCCIICIOBAHUN
CTPYKTYpHI U pyHKUIUN OHOMOIIEKYI U B CTPYKTYpPHOI1 OHMOJIOTUH, PaCKPHIBATh
WX KOMILIEKCOB. KOMITbIOTepHBII UX 3HAYCHUE IS MEIUIIMHEI 1
JIM3aiH ¥ OPTraHUYCCKUI CHHTE3 CEJILCKOTO XO035HCTBa
OMOMOJIEKYJT U UX HETIPUPOTHBIX
aHaJIOTOB
Tema «CtpoeHre U QYHKITNH KICTKI
5.1 | Tumsl KIETOK. 1 TUunbl KIETOK: dyKaprHoTHYeCKas U PackpriBath copepkaHne TEPMUHOB U
[Tpokapuornueckas MIPOKAPUOTHYECKASI. MTOHSITHIA: TPOKAPUOTHYECKAS KIIETKA,
KJIETKA CrpykTrypHO(DYHKIIMOHAEHBIE 00pa30BaHUs KJIETOYHAs CTEHKa, MypeuH,

KIIETKH.
CrpoeHue MpoKapuOTHYECKON KIETKH.
Knerounas crenka Oaktepuil u apxeu.
Oco0eHHOCTH CTPOCHUS
reTepoTpoHOI 1 aBTOTpOdHOM
MPOKaPUOTUYECKHUX KIETOK. MecTo U
POJIb MPOKAPUOT B OUOIEHO3aX.
JleMoHCTpauyuu

Tabmune! u cxembl: «CTpoeHue
YKapHOTHUECKON KIETKH», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKI»

doTocuHTETHYECKIIE MEMOPAHEI,
¢naremuH.

XapaxTepu3oBatb HopMy U pazMepsl
MPOKAPUOTUYECKHUX KIETOK; QYHKIIUU
TFeHETUYECKOr0 arnrapara MpoKapHoT.
OnuceIBaTh Iporiecc
CIopooOpa3oBaHusi, OTMEUYATh €r0
3Ha4YeHUe JUUIs BEDKUBaHUS OakTepuit
NIPH yXYIIIEHUH YCIOBHMA
CYILLIECTBOBAHMSI.

OnwuchIBaTh pa3MHOKEHUE TPOKAPHOT.
O1eHnBaTh MECTO U POJIb MPOKAPUOT
B OMoOIIEHO3aX




5.2

Ctpoenue
AYKapUOTHUYECKOMN
KJICTKU.
IToBepXHOCTHBII
amnmnapar KJIeTKU

Crpoenue U GyHKIIHOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKHU.
[Tna3matnueckas memOpaHa
(mtazmanemma). CTpykTypa
IUIa3MaTUYECKOM MeMOpaHsbl.
Tpancnopt BelecTs yepes
IUIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nupdys3us, obnaerdéHuas
nuddy3ust), akTHBHBIN (IEPBUYHBINA U
BTOPUYHBIN aKTUBHBII TPaHCIIOPT).
[TonynpoHuaeMocTs MEMOpPAHBI.
Pabora HaTpuii-kaaueBoro Hacoca.
OHAOLMTO3: TUHOLMTO3, (ParouuTos.
Ox3o1uTo3. Knerounas creHka.
CrpykTypa U GyHKIMH KIETOUYHOM
CTEHKHU pacTeHuM, rpu0oB.
JlemoHcTpamuu

Tabmune! u cxemsl: «CTpoeHue
AYKapuOTHUYECKOH KiIeTKkn», «CTpoeHue
JKUBOTHOU KJIIETKN», «CTpoeHHE
PaCTUTENBHOU KIIETKW».
O6opynoBaHue: CBETOBOM MUKPOCKOTT;
MUKpOIIpenaparhl pacCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

[TpakTnueckas pabora

«3y4eHne CBOMCTB KIETOYHOU
MeMOpaHbD)

PackpbIBaTh conepkaHie TEPMUHOB U
MIOHSTHIA: TIJIa3MaTHIecKast MeMOpaHa
(mnazmanemMma), JKUAKOCTHO-MO3anyHast
MOJIeJTb, MEMOpaHHBIE OeTKH
(nepudepuueckue, MHTETpaJIbHbBIC),
TIIMKOKauKe, 1uddy3usi, ocMoc,
aKTUBHBIN TPAHCIIOPT, SHIOIHUTO3,
(barouTo3, MUHOIMTO3, IK30IIUTO3,
KJICTOYHAsl CTEHKA, IJ1a3MOJICCMBI,
CHUMILJIACT.

XapakTepu30BaTh 0COOCHHOCTH
CTpOCHUS M (PYHKIIH SyKaPHOTHIECKOU
KJICTKH;, TPAHCIIOPT BEUICCTB

Yepe3 ImIa3MaTHYecKyto MeMOpaHy:
MACCUBHBIA U aKTHBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHaJIOB; padoTy
HATPUI-KAJIMEBOTO HACOCA; CTPYKTYPY U
(YHKIIMH KJIETOYHON CTEHKH pacTeHH
U TpudOB

5.3

[utommazma u e€
OpPraHOU/IbI

[urommasma. [{utozons. [{uTockener.
JIBukeHne nuToriazMbl. OpraHou bl
kieTku. OTHOMEeMOpaHHBIE OPTaHOU/IBI
KJIETKU: DH/IOTUIa3MATHUECKas CETh
(BIIC), anmapat "ok KH, TU30COMBI,
WX CTpoeHue U QyHKIHH. B3anMocBs3b
O}IHOMCM6paHHLIX OpPraHonJ10B KJICTKH.

PackpeiBaTh coepkaHne TEPMUHOB U
MOHSTHUI: IUTOIIA3Ma, LIUTO301b,
LUTOCKEJIET, KOMITAPTMEHTHI,
OpraHou/bl, YHI0IIA3MATUYECKAS CETh
(BIIC), anmapat 'onbmku, TU30COMBI,
BaKyo0JIb, pUOOCOMBI, aBTOJIH3,
BE3UKYJISIPHBIA TPAHCIIOPT,




CtpoeHue rpaHyIsipHOTO PETUKYIyMa.

Mexanusm Harpasnenus 6enkos B D11C.

CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nagkuii
(arpaHyJsSIpHBIN) SHAOIUIA3MATUYECKUN
perukynym. CekpeTopHas GyHKIUs
anmapata ['onbmku. Moaudukanms
0enkoB B anmnapare [ oybKu.
CoptupoBka 6eIKOB B anmapare
I'onpmxu. Tpancnopr BemecTs

B KJIeTKe. Bakyosu pacTuTenbHbIX
kietok. Kiterounslit cok. Typrop.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIPUH, TITACTUIBL.
[IpoucxoxaeHrne MUTOXOHIPHUMN U
wiactua. Cumonorenes

(K.C. Mepesxkorckwit, JI. Mapryauc).
Crpoenne u GyHKIUN MUTOXOHIPUH U
wiactul. [lepBuyHble, BTOPUYHBIE U
CJI0KHBIE TUTACTU/]IBI
(OTOCUHTE3UPYIOLINX FYKApUOT.
XI0poIIacThl, XpOMOILIACTHI,
JICHKOIIJIACTHI BBICIIUX PACTEHUM.
JeMoHcTpauun

[Toptpetsr: K. C. MepexKoBCKH,

JI. Maprymuc.

Tabmune! u cxembl: «CTpoeHue
JYKapuOTHUYECKOH KIETKN», «CTpoeHne
KUBOTHOM KJIETKN», «CTpoeHNE
pacTUTEIbHOU KIETKN», «CTpoeHue
MUTOXOHJIPHH.

Ob6opynoBaHue: CBETOBOM MUKPOCKOTT;
MUKpOIpenaparbl pacCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

MEPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHJIPHH, KPUCTBI, TUIACTHJIBI,
XPOMOILIACTHI, JIEHKOILIACTHI,
XJIOPOIUTACTHI, CTPOMA, TPAHBI,
TUJIAKOU I, JIaMeJlIa.

XapakTepu30BaTh MUTOILIA3MY
AYKapUOTHUYECKOM KJIETKH;
KJIACCHU(UITUPOBATH OPTAHOM B

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
CTpoeHUS (OAHOMEMOpAHHBIC,
JIBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMHCHIBATh ()YHKITUH KKIOTO OPTraHOH A B
KIIETKE.

OOBACHATH COOBITHS, CB3aHHBIC

C BHYTPUKJICTOYHBIM MHUIIIEBAPEHUEM,
ero 3HaYCHHE /ISl OpraHu3Ma.
OTmeuaTs 3HaYCHHE IUTOCKENETa;
XapaKTepU30BaTh €0 AJICMCHTHI
(MEKpPOTPYOOUKH, MUKPO(DUITAMEHTEHI,
MPOMEXKYTOUHBIE (PUITAMEHTBI), KX POJIb
B KHU3HECITCILHOCTH KIIETOK M TKaHEH




[MpakTHueckas padboTa

«3yueHne NBUKEHHS LUTOILIA3MbI
B PACTUTEIbHBIX KJICTKAX).
Jlaboparopnas pabota

((HCCJ'IG,I[OBaHI/Ie Ij1a3sMoJin3a 1 AC11J1a3MOJIn3a B

pacTUTEIbHBIX
KJIETKax»

5.4 | HememOpanHnsbie HememOpanHbIe OpraHOUIBI KIETKU PackpsIBaTh conep:kaHre TEPMUHOB U

OpraHoubl KJIETKU Crpoenue u GyHKIUU HEMEMOpaHHbIX HOHATUI: pubocoma, Ioaucoma,

OpraHouI0B KJIETKU. Pubocomsl. MUKPOTPYOOUKH, TYOYJINH, KIETOYHBIN
[TpomesxyTouHbIE (PUIIAMEHTBI. LEHTp (LEHTPOCOMA), LIEHTPUOJIH,
MuxkpoduiaMeHThl. AKTUHOBBIE HeHTpocdepa, KIyTUKH, pECHUUKH,
MUKpO(uIaMeHTbl. MblleyHbIe 0a3aabHOE TEJbIIE.
KJIETKUA. AKTUHOBBIE KOMIIOHEHTBI XapakTepu30BaTb HEMEMOpPaHHbIE
HEMBIIIEYHBIX KIIETOK. OpraHou/bl KIETKU, UX CTPOCHHE U
Muxkpotpy6ouku. KneTouHslil HEeHTp. byHKIIUU
CrtpoeHue U IBUKEHUE )KTYTUKOB U
pecHuuek. Mukporpyobouku
uurorutasMel. Llentpuons. benku,
ACCOLIMMPOBAHHBIE C
MHUKpO(pUIaMEHTaMU U
MUKpOTpyOoukamu. MoTOpHbIE OEIKH.
JeMoHcTpauun
Tabmune! u cxembl: «CTpoeHue
JKUBOTHOU KJIIETKN», «CTpoeHHE
pPaCTUTEIBHON KIIETKU)

5.5 | Ctpoenue u QpyHKIIH SAnpo. OGonouka siApa, XpOMaTHH, PackpeiBaTh conep:kaHue TEPMUHOB U

sapa

KapHoIUIa3Ma, SIIPHIIIKH, X CTPOCHUE
U QyHKIUH. SiepHblii 6eTKOBBIN
matpukc. [IpocTpancTBeHHOE
pacIoyio’keHre XpoMOCOM

B HTEp(Pa3zHOM sape. DyXpOMaTHH U
reTepoXpOMaTHH.

benkum xpomaTtnHa — THCTOHBI.

MOHSTHUM: S7IpO, siAepHas 000JI0uUKa,
sJIepHBIE TIOPBI, HYKJIEOIJIa3Ma
(xapuoruiazma), FeHOM, XpOMaTHH,
9YXpOMATHH, T€TEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
KUHETOXOP, KJIETOUYHbIE BKIIOUECHUSI.
XapaKTepu30BaTh KIETOYHOE S/IPO KaK




Junamuka siiepHoOi 00010YKH
B MUTO3€. S AEpHBII TPAHCTIOPT.
Knerounsle BKIIOUCHUS.
JleMoHCTpanyuu

Tabmumpl U cxemsl: «Sapoy»

LEHTP YIPaBJICHUS
KU3HCACATCIIPHOCTBIO KJICTKU,
TCHETHYCCKUH aImapat KIeTOK
9YKapUOT, CTPOEHUE U (PYHKIIUN
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI s17ipa U UX
B3aUMOCBSI3b C OPTaHOHIAMH
OUTOIIJIa3Mbl

5.6 | CpaBHuTenbHAA 1 CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIbI KJIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (paCTUTENbHOM, AYKapuOT: pacCTUTENbHAas, )KUBOTHAS,
KJIETOK DYKapHOT JKHUBOTHOM, TPUOHOM). rpuOHas.

JleMoHCTpanyuu CpaBHHBATh MEXKIY cOOO0I CTpOeHHE U
Tabnuupl u cxemsl: «CTpoeHHe KHU3HEIEATEIIBHOCTh DYKapHOTHUECKUX
AYKapUOTHYECKOHN KIETKN, KJIETOK U POJIb IPOKAPHOT

«CTpoeHue JKUBOTHOM KIIETKH», B OMOIIeHO3aX

«CTpoeHue paCTUTEIbHON KIETKN».

OO6opynoBaHue: CBETOBOM MUKPOCKOTI;

MUKpOIIpenaparbl paCTUTEIbHBIX,

KUBOTHBIX KJIETOK.

JlaGopartopHnast pabota

«M3yuenue cTpoeHUs KIIETOK

pa3IMYHbIX OPraHU3MOB)

Tema «OOMeH BelIecTB U NPEBpAIIEHUE SHEPTHH B KJIETKe»

6.1 | OOmeH BemiecTB — 3 AcCUMWIAIMS U TUCCUMIIIALINS — PackpsIBaTh conep:kaHne TEPMUHOB U
MeTa00I13M JIB€ CTOPOHBI MeTabonu3Ma. Tumsl MOHATHUIT: 0OOMEH BelEeCTB

oOMeHa BeIllecTB: aBTOTPOHBIN U
rerepoTpodHbIil. YyacTue kucnopojaa
B OOMEHHBIX ITPOIIECCAX.

DHepreTryeckoe o0ecredeHue KIeTKHU:

npespaniearne AT B 0OMeHHBIX
npoueccax. PepMEHTaTUBHBIN
XapakTep peakuii KJIETOYHOTO
metaboan3ma. GepMeHTHI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M

(MeTabonMn3M), aCCUMUIISTIUS
(aHabonM3M), IIM TTACTUYECKUIN
00MeEH, TUCCUMUIIAIUS (KaTaboInu3M),
WJIN SHEPTreTHUECKUi 0OMeEH,
aBTOTPO(PbI, reTepoTPO(dbI, aHAIPOOHI,
a’po0bl, pepMEeHThI, aKTUBHBIN LIEHTD,
cybcTpaTHas crienupuIHOCTb,
KO(EepMEHTHI, OENIKU-aKTUBATOPbI U
OENTKU-UHTHOUTOPBI.




nerictust. KopepmenTsr. OTanams
(EpPMEHTOB OT HEOPTAHUYECKUX
KaTaian3aTopoB. benku-akTuBaTopsl U
OeNKU-UHIHOUTOPHI. 3aBHCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX peaKIIUi
OT Pa3JINYHBIX (PaKTOPOB.
JemoHcTpanuu

Tabauup! U cxeMbl: «DOTOCHHTE3Y,
«OHepreTuuecKkuii 0OMeH»,
«buocunTes 6enka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.
OOGopynoBaHue: CBETOBON MUKPOCKOIT;
00opyoBaHue Il IPUTOTOBIICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX

MuKpormnpenaparo. JlabopaTopHas pabota

«M3ydyeHne KaTaIuTHIECKOU
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WIHM KaTanas3bl)y.
JlaGopartopHnast pabota

«3ydyeHune GpepMEeHTaTUBHOTO
paclierieHust IepoKcHia Boaopoaa

B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»

[lepeuncnsatb ocoOeHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXY IJIACTUYECKUM U
HHEPreTHYECKUM OOMEHOM.
Paznuuate TUnbl 0OMEHA BEIIECTB:
aBTOTPO(DHBIN U TETEPOTPODHBIH.
IToxaseiBaTh poOsIb KHCIOPOAA

B 0OMEHHBIX MpoIeccax.
CxemMaruuecku u300paxaTh CTpOEHHUE
dbepmeHTa.

Otnuyath GepMEeHTHI

OT HEOPraHMYECKHUX KaTalIn3aTopoOB U
OTIpEeNeNATh UX POJIb

B (DYHKIIMOHHPOBAHUH JKUBBIX CUCTEM, B
MIPOMBIIIJICHHOCTH, B METUITUHE,

B [TOBCE/IHEBHOM JKU3HU YEJIOBEKA.
CTaBUTh YKCIIEPUMEHT TI0 BBISBIICHUIO
KaTaJTUTHYECKON aKTUBHOCTH
MEePOKCUIA3bI, aMUJIa3bl, O0BICHATH
MOJTyYCHHBIE PE3YIIbTAThI

6.2

ABTOTpO(DHBIN THI
oOMeHa BeIeCTB.
doTocuHTE3

[lepBHUYHBII CUHTE3 OPraHUYECKUX
BEIleCTB B KiIeTKe. DoTOCHHTES.
AHOKCHUTeHHBIA U OKCUT€HHBII
¢doTocuHTE3 y OaKTEpUI.
CaetocoOuparomnife MurMeHThl |
MMUTMEHTHI PEAKITMOHHOTO [IEHTpa.
Ponw xmoporacToB B mporuecce
dbotocurTe3a. CBeTOBast 1 TEMHOBAs
dazbr. Dotoasixanue, C3-, C4-

u CAM-tunsl poToCcHHTE3A.
[TponykTrBHOCTH (hOTOCHHTE3A.
Bnustane pa3nuunbix GpaxTopos

PackpbIBaTh conepkaHle TEPMUHOB U
MOHATHUM: (poTOoCHHTE3, (ha3bl
¢dorocuHTe3a (CBETOBas, TEMHOBAs),
dbotonus, pochopunrpoBanue, MUK
KanbBuna, HAJI®+ (nepeHocunk
BOJIOpOQ).

XapakTepHu30BaTh MIACTUYECKU 0OMEH
Kak dTalr o01ero ooMeHa BEIIECTB;
coObITHst poTOoCHHTE3a (peaKIuu
CBETOBOU U TEMHOBOM (a3); poJib
XJIOPOILIACTOB B MpoIiecce
dboTocuHTeE3A.




Ha CKOpPOCTh OTOCHHTE3a. 3HAUCHUE
¢dorocunTesa.

JemoHcTpanuu

IToprpersr: Ix. [Ipuctim,

K. A. Tumupsses.

Tabauubl U cxeMbl: «DOTOCUHTE3Y

BBISIBIIATE PUYUHHO-CIICIICTBEHHBIC
CBSI3M MEKIY TIOTJIONICHUEM COJIHEYHON
SHEPTUU XJIOPODUILIOM U CHHTE30M
Mosiekyn ATO.

CpaBHHBATh UCXO/HBIE BEIIECTBA,
KOHEYHBIC MPOJTYKTHI U YCIIOBHS MPOTEKAHUS
peakuuii CBETOBOM U

TEMHOBOM (ha3 poTocuHTe3a.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXKILY
(OTOCUHTE30M U JBIXaHHEM; CBETOBOM
Y TEMHOBOM peakiusiMu (POTOCHHTE3A.
OneHuBaTh 3Ha4eHNUE (POTOCUHTE3A

JUIS )KM3HH Ha 3emiie

6.3 | ABroTpodHBIH THI Xemocunres. Paznoobpasue PackpeiBath copep:kaHue TEPMUHOB U
0oOMeHa BeIIEeCTB. OpPraHU3MOB-XE€MOCHUHTETHKOB: MOHATHUI: XEeMOCHHTE3.
XeMOCHHTE3 HUTPUPUIHPYIOLTIE OaKTepUH, OOBSCHUTD CYIIHOCTh XEMOCHHTE3a,
xKene300aKkTepuu, cepodaKTepui, pacKpeIBaTh €ro 3HaYeHue B buocdepe.
BOJIOPOJIHBIC OaKTepUu. 3HAUCHHE [TpuBoIUTE IpUMEpPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuit
JeMoHCcTpanyuu (auTpuduupyronye 6akTepuH,
IToprpetsr: C. H. Bunorpanckui, xKene300aKkTepun, cepodaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabnuupl 1 cxembl: «POTOCUHTE3Y, XapaKTepU30BaTh X
«XEMOCHHTE3» KU3ZHENIEATEIBHOCTD.
JlaGoparopHas pabota CocTaBiATh ypaBHEHUS PEAKIMM
«CpaBHeHHe TIpo1ieccoB POTOCHHTE3A U XEMOCHHTE3A.
XEMOCUHTE3a» CpaBHUBATb XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuueckuit AHas’poOHbIEe OpraHu3Mbl. Buibl PackpeiBath copep:kaHue TEPMUHOB U
o0OMeH — oposxenus. IIpoaykTel OpoxKeHUs U UX MTOHATHUI: ITAIbl JHEPreTHYECKOTO
JUCCUMMWIALINS VICII0JIb30BAaHUE YETIOBEKOM. oOMeHa — MMOATOTOBUTENbHBIH,

AHa’poOHBIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTHU U BO30YIUTENN
0oJie3Hel.

OECKUCTIOPOAHBIN (aHAIPOOHBII),
KHUCJIOPOAHBIN (a3pOOHBI); TINKOIN3,
OpoxxeHue, OMOJIOTHYECKOE OKUCIICHUE




AspoOHBIC OpraHU3MbI. DTarbl
HHEPTreTUYECKOro OOMeHa.
[ToaroroBuTenbHeIM 31ar. ['mukonus —
OECKHCIOPOIHOE paclICIIIEHUE
TJIFOKO3BI.

buonorunyeckoe oOKHCICHUE, UIIH
KJIeTOYHOE JbixaHue. Poib
MUTOXOHJIPHUH B IIpOLIECCax
OMOJIOrMYeCKOro OKUCIICHUS.
[{uknuyeckue peakuuu.
OxucnutensHoe GochopunupoBaHue.
DHeprusi MeMOpaHHOTO TpagueHTa
npotoHoB. Cunre3 AT®: padota
poToHHON AT®-cuHTa3bI.
[TpeumyriecTBa a3poOHOTO MyTH
oOMeHa BEIIECTB Iepel aHaIPOOHBIM.
D PeKTUBHOCTD YHEPTETHUECKOTO
oOMeHa.

JleMoHCTpanyuu

[Toptpetsr: B. A. DHrensrapar,

IT. MuTtuen.

Tabmu1el U cxeMbl: « JHEPreTUIECKUil
00OMeEHY.

JlaGoparopHas pabota

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUS

(mprxanue), mukn Kpeobcea,
OKHUCIHTENBHOE (hochopuIHpoBaHUE,
POTOHHBIN TPATUCHT, IIPOTOHHAS
AT®-cuHTa3za.

[epeuncnsitb 0cOOEHHOCTH
HHEPTreTUYECKOro 0OOMEHa B KIIETKE.
OmnwuchIBaTh ATAIBI YHEPTETUIESCKOTO
oOMeHa (OArOTOBUTEIBHBINH,
OCCKUCTIOPOAHBINA, KHCIIOPOIHBIN) U
CpPaBHUBATh UX MEXIY COOOIi.
XapakTepHu30BaTh PEaKIUH MINKOJIN3A,
OpoKeHUSs1, KJIIETOUHOTO JbIXaHHUS.
YcTaHaBIMBATh B3aUMOCBS3b MEXKILY
TJIMKOJIM30M, KJIIETOUYHBIM JIbIXaHUEM H
cuHTe3oM Mosekyn ATO.

CocTaBiTh ypaBHEHUS OCHOBHBIX
ATAIOB YHEPreTUYECKOrO OOMEHA

B KJICTKE.

PaccunThIBaTh YJHEPTETUUYECKYIO

3¢ (HeKTUBHOCTH TIIUKONIN3A U
OMOJIOTrMYECKOr0 OKUCIIEHUS.
Ha3zbiBaTh MCXO/IHBIE BEIIECTBA,
KOHEYHBIC MPOTYKTHI U YCIIOBHS
MPOTEKAHUS PEaKINil SHEPreTHIECKOTO
oOMeHa.

CpaBHUBATH 2HEPreTUYECKYIO () (HEKTHBHOCTH
OECKHUCIIOPOHOTO U

KHCIIOPOJIHOTO 3TAllOB KOHEUHBIE
MIPOJYKTHI M YCIIOBUS MTPOTECKAHUS
peaxIuii JHePreTUIecKoro 0oOMeHa
HHEPreTHYecKoro oOMeHa

Tema

«Hacnencrsennas ungopmanus u

peanmzanyst €€ B KIIETKE»

7.1

Peakun MaTpu4IHOI o
CHHTEC3a

2

PCaKL[I/II/I MaTpUYIHOTO CUHTC3a.
HpI/IHHI/IH KOMITJICMCHTAPHOCTHU

PackpeiBath conepkanue TEPMUHOB U
MMOHATHH: T€H, TCHETUYECKUM KO,




B PEAKIUSIX MATPUYHOTO CUHTE3A.
Peanu3anms HacaeICTBEHHOM
uHpopmanuu. ['eHeTHIeCcKuit Ko, ero
cBoycTBa. TpaHnckpunuus —
Matpuunblid cuHTe3 PHK. [TpuHuumns
TPAHCKPUIILINH: KOMIUIEMEHTapHOCTb,
AHTUIAPAJUICIbHOCTb,
acummeTpudyHocTh. Co3peBaHue
Marpuunblx PHK B aykapuotnueckoi
xietke. Hexkopupyromue PHK.
JlemoHcTpamuu

IToptper: H. K. Konbros.

Tabnuus! 1 cxemsl: «buocunres
oenkay, «['enernueckuii koa» Tpancnsuus u eé
JTamnkbl. YdacTue

tpancnoptHbix PHK B OnocunTtese
Oenka. YcioBusa OMocuHTE3a O€enKa.
KonupoBanue amuHokucnor. Poib
pubocom B OHOcHHTE3E OerKa.
JeMoHcTpauun

Tabuie! u cxeMmul: «kbHOCUHTE3
Oenkay, «I'eHeTHUEeCKUI KOO

KOJIOH (TPHILIET), CTON-KOJAOHBI,
MaTpula, MAaTPUYHBINA CUHTE3,
tpanckpunuus, PHK-noaumepasa,
MIPOMOTOP, CILNIAWCHUHT, HHTPOH, K30H.
XapakTepu30BaTh Peakuu MAaTPUIHOTO
CHUHTE3a, CBOMCTBA F'€HETUYECKOI0 KOJIa.
OnuceIBaTh ATAINbl TPAHCKPUIIIIUH U
TPAHCIISIUU; YCTAHABINBATh
B3aMMOCBS3b MATPUYHBIX pEaKIU

B KJIETKE; CXeMaTHYECKU U300paKaTh
MaTpUYHBIEC PEAKIINN TPAHCKPHUIILINU U
TPAHCIISAIUH.

Pemarp Ouonornyeckue 3a1a4u Ha
ompeieTICHUE TTOCIeI0BATEILHOCTH
nykieorusioB JIHK u MPHK, npumensis
3HAHUS O PEAKIHSIX MATPUIHOTO
CUHTE3a, TEHETUYECKOM KOJIe,
MIPUHIUIIE KOMIIEMEHTApHOCTH PackphIBaTh
COJIEpKaHUE TEPMUHOB U

MOHSTHIA: TPAHCIALUS, aHTUKOJIOH,
TPHK, amunoammn-TPHK-cunTeTasa
(xonaza), moaupudocoma (monamcoma).
XapakTepru3oBaTh CBOMCTBA
T€HETUYECKOr0 Koja.

OrnuchIBaTh TANbl TPAHCISAIAN U
CXEeMaTUYEeCKH N300pakaTb MaTPUUHBIE
pEeaKIMK TPAHCISIUH.

Pemars Ouonornyeckue 3a1auu

Ha onpeneneHne aHTuko10HoB TPHK,
MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT

B MOJICKYJIe OeJIKa, TPUMEHSIS 3HAaHUS

0 peaKkIusiX MaTPUUYHOTO CUHTE3A,
TEHETUYECKOM KOJI€, IPUHITUTIC
KOMILIEMEHTAPHOCTH




7.2

Cuures Oenka

Tpancnsuus u e€ Tamnbl. YyacTue
tpancnoptabix PHK B OnocunTese
Oenka. YcioBusa OMocUHTE3a OenKa.
KoaupoBanue amunokucnot. Poib
pubocoM B OMOCHHTE3E OelKa.
JleMoHCTpanyuu

Taomuus! 1 cxemsl: «bruocunres
Oenkay, «l'eHeTHYeCKU KO

PackpriBath coziepkaHnre TEPMUHOB U
MOHSATUIN: TPAHCIISIUS, aHTUKOIOH,
TPHK, amunoammn-TPHK-cunaTeTa32
(xomaza), moaupudocoma (moaucoma).
XapakTepru3oBaTh CBOICTBA
FeHETUYECKOro KOJIa.

OnuceIBaTh 3Talbl TPAHCIALIMU U
CXEMaTUYECKH N300pakaTh MaTPUUHBIC
peaKury TPAHCIISIIUY.

Pemarte Ononorudeckue 3agadn

Ha onpeneneHue aHTuko1oHoB TPHK,
IMOCJIEJOBATEIIbHOCTH aMHHOKHUCIIOT

B MOJIEKYJIe Oelika, IPUMEHsISl 3HAHUS
0 peaKkIusX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, IPUHIIUIIC
KOMILIEMEHTAPHOCTH

7.3 | MexaHu3mbl CoBpeMeHHbIE MPeCTaBICHUS PackpriBath copeprkaHne TEPMUHOB U
AKCIIPECCHUU T€HOB 0 cTpoeHuu reHoB. Opranuszanus MOHSTHI: OIIepaTop, ONEPOH,
reHOMa Y IPOKapHOT U SYKapHOT. CTPYKTYPHBIE T€HBI, IPOMOTOP,
Perynsius akTHBHOCTH T€HOB penpeccop.
y OpoKapuoT. ['unoresa onepona OnuceIBaTh CTPYKTYpPYy F'eHOMA
(®. Kako0, XK. Mano). MIPOKAPHOT; XapaKTepPU30BaTh padoTy
MonekynspHble MEXaHU3MBbI SKCITPECCUHU MHAYIHUOEIBHOTO U penpeccrOenbHOro
TeHOB y 3yKapHoT. Poibs XxpomaruHa OIepOoHa.
B pPerysluu paboThl TeHoB. Perynsius Bo1aensTe CTpyKTYpHYIO U
OOMEHHBIX IIPOLIECCOB B KIIETKE. PEryJIATOPHBIE YAaCTH I'€Ha 3YKapHOT.
Kinerounsiii romeocras. JlemoHcTpauuu CpaBHMBaThH IPOLIECCHI SKCITPECCUU TE€HOB Y
Tabmuip! u cxemsl: «buocunTtes MPOKapUOT U IYKAPHUOT.
Oenmkay, «[ 'eHeTHYeCKHil Ko XapakTepu3oBaTh THIIOTE3Y ONEPOHA
(®. XKaxo0, XK. Mano).
OnuchIBaTh MEXAaHU3M MOJACPKAHUS
KJIETOYHOT'O TOMEOCTa3a
7.4 | OCHOBBI BUPYCOJIOTHUH. Bupychl — HekeTouHbIe ()OPMBI KU3HU PackpbiBaTh conep:kanre TEPMUHOB U

WudopmanronHas

u o0nuratHble napa3utsl. CTpoeHue

MTOHSITUI: BUPYC, BUPHOH, CEP/ILIEBUHA,




ouosorus

IIPOCTBIX U CJIOKHBIX BUPYCOB,
pEeTpOBUPYCOB, OakTepro(daros.
Kuznennsiit nukn JJHK-conepxanmx
BupycoB, PHK-conepkamux Bupycos,
OakTepuodaro. O6paTHas
TPAHCKPHIIIIUS, PEBEPTA3a,

MHTErpasa.

BupycHbie 3a001eBaHHs YEIOBEKA,
JKUBOTHBIX, pactenuii. CITA/I,
COVID-19, conuansHble U
MEAUIMHCKHIE MPOOIEMBI.
buonHpopMaTuka: HHTETpaIus |
aHanu3 Oonblux MaccuBOB («bigdatay)
CTPYKTYPHBIX OMOJOTHYECKHUX TaHHBIX.
Hanorexnonoruu B 6uonoruu u
meaunuae. [IporpaMmmupyemsbie
¢bynkun 6ernxoB. CrocoObl 10CTaBKU
JICKapCTB.

JleMoHCTpanyuu

IToprper: 1. Y. iBaHOBCKMI.

Karcug, oOpaTHasi TpaHCKPUIIIHS,
peTpoBUpPYCHI, OakTepuodar, BUpYyC
nuMmMmyHoaeduiuta yenoseka (BUY),
IPUPOHO-0YaroBbie HH(EKINH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepruodaru Kaxk
BHYTPUKJICTOYHBIX Mapa3uTOB
MPOKaPUOT U DYKApHUOT.

W3narath runoTe3bl 3BOJTIOIMOHHOTO
MPOUCXOXKACHUST BUPYCOB.
OnuceiBaTh MEXaHU3M B3aUMOJICHCTBUS
BHpYCa U KJICTKHU, HH()EKITMOHHBIH
BUPYCHBIH Ipoliecc.
XapakTepru3oBaTb MEXaHU3MbI
BEPTHKAIBHON U TOPU30HTAIBHON
nepeaayn BUPYCoB; 3a00JIeBaHUS
JKUBOTHBIX U PACTEHUH, BbI3bIBAEMBIC
BUPYCaMHU.

HaseiBaTe BUpyCHbIEC 3a00€BaHHS,
BCTpEUaIoINecs Y 4YeJI0BeKa: TPUITI,

Tema

«KW3HEHHBIN UK KICTKHN

8.1

Ku3HeHHEBIN UK
KJIETKU

1

KiterounsIii UKL, €ro Nepuoasl U
perymsanus. UaTepdaza u MuTo3.
Oco6eHHOCTH MPOIIECCOB,
NpOTEKAIoIUX B HHTEpdase.
IToaroToBKA KJIIETKH K JEJIECHHUIO.
IIpecunreTnyeckui
(TOCTMUTOTUYECKUIT), CHHTETUYECKUI
Y TIOCTCUHTETUYECKUN
(MpeMUTOTUYECKUI) TEPUOIBI
uHTEepQa3bl.

JeMoHCTpanyu

Tabnuubl u cxembl: «Ku3HEHHBIN UK
KJIETKU», «MHUTO3»

PackpeiBaTh cosepxaHne TEPMUHOB U
MOHSTHIA: KIIETOYHBIN UK, HHTEepda3a.
[lepeuncnars nepuobl KUZHEHHOTO
LMKJIA KJIIETKU U XapaKTepU30BaTh
MIPOTEKAOIINE B HUX MPOLIECCHI




8.2

MatpuuHblii CHHTE3
JHK. Xpomocomsl

Marpuunsiii cuate3 JJHK —
perutnkanus. [I[puHIUIBI perTKauu
JHK: koMIeMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIETbHOCTh. MEeXaHU3M peIIMKaALNH
JHK. XpomMocoMmsl.

Ctpoenue xpoMocoM. Temomepsl 1
TesomMepasza. XpoOMOCOMHBIN Habop
KJIETKU — KapUOTUIL. J{MIITONAHBIN 1
TaIuIONTHBI HA0OPBI XPOMOCOM.
I'omonornynsie xpomocomsl. [lonoBsie
XPOMOCOMBI.

JlemoHcTpamuu

Tabmuuel 1 cxembl: «KHU3HEHHBIN UK
KJIETKN», «CTPOEHHE XPOMOCOM»,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOIl MHKPOCKOIT;
MUKpoIrpenaparsl: «MHUTO3 B KIIETKax
KOpEIIIKa JIyKay.

JlaGoparopHas pabota

«M3yueHne XpoMOCOM Ha FOTOBBIX
MUKpOIIpenaparax»

PackpsIBaTh conepkaHue TEPMUHOB U
HOHATHUN: peruinKanus (peayriuKanms),
KOMILIEMEHTAPHOCTb,
aHTUIApPaAJIEIbHOCTD,
JHK-nmonumepasa, Tenomepa, perimKaaoHHas
BUJIKA, XPOMOCOMA,

XPOMOCOMHBIN HAOOP, HYKIEOCOMBI,
CECTPUHCKHE XPOMATH/IbL, LIEHTPOMEDPA,
KApUOTHUIL, TAIUIOUAHBIA U JUILIOUTHBII
HabOp XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB.

[lepeuncnaTh MPUHIMIIBI PETUIMKAIIAN
JHK u naBath um coaepkarenbHyro
XapaKTEPUCTHKY.

OnuchIBaTh MEXaHU3M pEILTUKALIIT
JIHK.

CxemMaruuecku u300paxaTh CTpOCHHUE
MeTadazHOI XPOMOCOMBI.

Paznuuats XpoMOCOMBI

Ha MUKpoIpenaparax u
MUKpoQoTorpapusx

8.3

Jlenenve KIeTKU —
MHUTO3

Jenenne kneTku — muto3. CTaguu
MHUTO32 U IPOUCXOAAIINE B HUX
npoueccsl. Tunel mutosa. Kapuokunes
Y IUTOKMHE3. buonorunueckoe
3HAYEHUE MHUTO3a.

JleMoHCTpauuun

Tabmaunel 1 cxeMbl: «KU3HEHHBINA 1IHKII
KJIETKNY, «CTPOECHHE XPOMOCOM»,
«Perumkanus [JHK», «Mwuto3». O6opynoBanue:
CBETOBOM MUKPOCKOIL;
MUKpoTpenaparsl: «MUTO3 B KIIETKaxX

PackpsIBaTh conepkaHue TEPMUHOB U
HNOHATHUI: MUTO3, Tpoda3za, MeTadasa,
anagaza, renodasa, KapUOKHUHE3,
IIUTOKHHE3, BEPETEHO JICJICHUS,
MeTadazHas IIacTUHKa, 60po3aa
JIeTICHHUSL.

[TepeuncasiTe MOCIEIOBATEIHHOCTD
CTaJMii MHTO3a U OTIMCHIBATh
MPOMCXOISIINE Ha HUX Tporiecchl. CpaBHUBATH
0COOEHHOCTH MPOTEKAHUS

MHTO3a B PACTUTENILHBIX U JKHBOTHBIX




KOpEIIIKa JIyKa.

Jlaboparopnas pabota
«HaO:ro1eHre MUTO3a B KJIETKaX
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHKpOTIperapaTax)»

KJIeTKax.

OOBICHATE OMOJIOTMYECKHI CMBICIT
MHTO3a.

Paznmuate cTagnm MuTo3a

Ha MUKpOIIpernaparax u
MUKpohoTorpadusix

8.4 | Perymsamus 1 Perymsius MUTOTHYECKOTO ITUKIIA PackpeiBath copepkaHue TEPMUHOB U
KU3HEHHOTO LIUKJIa kaetku. [Iporpammupyemast KieToqHas MOHATHUI: aronTo3, npojaudepanus,
KJIETOK ru0Oesb — aromnTo3. nuddepeHnrpoBKa.

Knerounoe sipo, XpOMOCOMBI, XapaKkTepu30BaTh PEryIIALUI0
(byHKIIMOHATbHAS TEHOMUKA. MUTOTUYECKOTO IUKJIA KIETKH.
MexaHU3MBI TPOTTUQEpaIHH, OOBSACHATH OMOIOTUYECKHI CMBICIT
mudepeHIMPOBKU, CTApEHUs U THOENn 3arporpaMMHPOBAHHON KJIETOYHOU
kieTok. «Lludposast kieTka» — ru0esu — arnomnTo3a.
OouonH(popMaTHIECKUE MOEIN YcTaHaBIMBaTh B3aUMOCBS3b MEXKTY
(YHKIMOHUPOBAHUS KJIETKU. rOMEOCTa30M KJIETOK M UX THOEIBIO
JlemoHcTpamuu
Tabmuuel 1 cxembl: «KU3HEHHBIN UK
KJIETKN», «CTpOeHHE XPOMOCOM,
«Pernmukanus JTHK», «Muto3»

Tema «CTPOEHUE U ®YHKINN OPTTAHM3MOB»

9.1 | Opranusm kak enuHoe | 1 buonoruueckoe paznooOpaszue PackpeiBath copepxaHne TEPMUHOB U

OcJI0¢C

OpTraHHu3MOB. O,Z[HOKJ'ICTO‘IHBIC,

KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPraHU3MBI.

Oco0eHHOCTH CTPOSHUS U
KHU3HEIEATEIIEHOCTH OJHOKIETOUHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPHOBI,
OJTHOKJIETOYHBIE BOJOPOCIIH, IpyTHe
npoTHCThL. KOJTOHNANbHBIE OPTaHU3MBI.
B3anMocBsi3b yacTelt MHOTOKJIETOYHOTO
opranusmMa. TKaHU, OpTaHbl H CUCTEMBI
opranoB. OpraHusm Kak eJJMHO€ 1L1eJoe.
I'omeocras.

MOHSITHI: OPraHU3M, OpraH, OpraHelIbI,
CUCTEMa OpraHoB, anmnapar, yHKIIMOHAIbHAS
CUCTEMA, TOMEOCTa3.

[lepeuncnars CTpyKTYpHOQYHKIIMOHATIbHBIE
4acTu

OJHOKJIETOYHBIX, KOJIOHHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu30BaTh OCOOEHHOCTH

CTPOCHUA U KU3HCACATCIIBHOCTHU
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJOHHAJIBHBIX, MHOT'OKJICTOYHBIX 1




JemoHcTpanuu

Tabmuiet 1 cxeMbl: «OTHOKICTOUHBIC
BOJOPOCINY», «MHOTOKJIETOUHbIE
BOZIOpoCINY, «bakTepuny,
«IIpocteriumey, «Opraibl IBETKOBBIX
pacteHui», «CucremMbl OpraHoB
MTO3BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHee CTpOeHUE HACEKOMBIX).
OOGopynoBaHue: CBETOBOM
MHUKPOCKOIT; MUKPOTIpETapaThl
OJIHOKJICTOYHBIX OPTaHU3MOB; KHBBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUI;
repOapuu pacTeHui pa3HbIX

OT/IEJIOB; BJIAYKHBIC MPETapaThl
YKUBOTHBIX

MHOTOTKaHEBBIX OPTraHU3MOB.
CpaBHHBaTh MEXAY OO0
OJTHOKJICTOYHBIE, KOJIOHHAIbHbIEC,
MHOTI'OKJICTOYHBIC 1 MHOI'OTKAHCBBIC
OpraHu3Mbl

9.2 | Txkanu pacTeHuit Tkanu pacteHnid. TUIIBI paCTUTENBHBIX PackpsIBaTh conep:xaHue TEPMUHOB U
TKaHell: oOpa3oBarenbHasi, IOKPOBHaS, HOHATHUI: TKaHb, MUAEPMHUC, TPOOKa,
IIPOBO/SIILAs, OCHOBHAS, KOpKa, J1y0, IpeBecuHa, IpeBECUHHbIE
MexaHudeckasi. OcoOeHHOCTH BOJIOKHA, JTyOsIHbI€ BOJIOKHA, COCY/IbI,
CTpOEeHUS, PYHKIIMNA U PACIIOJIOKEHUS KaMEHHUCTBIE KJIETKU.
TKaHEW B OpraHax pacTeHUH. XapakTepHu30BaTh TUIIBI PACTUTEIBHBIX
JemoHcTpanu TKaHel: 00pa3oBaTesibHasl, TOKPOBHAS,
Ta0nuibl U CXeMBbI: IIPOBOAINAs, OCHOBHAs, MEXaHUYECKas;
«Tkanu pacrenuit», «Opraasl MIEPEYUCIISATh OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHui», «KopHeBbIe U BBINIOJIHSEMbIE (DYHKIMH
cuctembl», «CTpoeHue cTelmus»,
«CTpoeHHE TUCTOBOM TUIACTUHKN.
OOGopynoBaHue: KUBBIE IK3EMILISIPhI
KOMHATHBIX PaCTEHU; CBETOBOU
MUKPOCKOIT; MUKPOTpEnapaThl TKaHeH.
JlaGoparopHas paboTa
«M3ydeHne TKaHe! pacTeHUIN»

9.3 | TkaHU )KUBOTHBIX U TKaHU )KMBOTHBIX U YeIOBeKa. THUIIBI PackpeiBath copep:kaHue TEPMUHOB U

YCIO0BCKa

’KUBOTHBIX TKaHEH: OIIUTCIINaJIbHaA,

TOHSTHI: SIIUTEIINM, CEKPET,




COEIMHUTEIIbHASL, MbILIICYHAs], HEPBHASL.
OcobenHoctu crpoenusi, pyHKIMHA 1
pacoIOKEHUsI TKAHEW B OpraHax
JKUBOTHBIX U YE€JIOBEKa.
JeMmoHcTpanuu

Tabmuiet 1 cxeMbl: «Tkanu
JKUBOTHBIX», «CKEJET YeI0BEKa,
«ITumeBapurenbHas cucreMay, «KpoBeHocHas
cucTeMay,

«/IprxaTenpHas cucrema», «HepBHas
cucreMay, «Koxay, «MpliieuHas
CHUCTEMAY.

O6opynoBaHue: CBETOBOI MUKPOCKOIT;
MHUKpOIIpenaparsl TKAaHEH.
JlaGopaTtopHnas pabota

«M3ydeHne TKaHEeN )KUBOTHBIX»

MBILLIEYHbIE BOJIOKHA, HEUPOH,
HEHUpOTus.

XapakTepHu30BaTh TKAHU )KUBOTHBIX U
YEJI0OBEKA: SIUTEIUAIbHAS,
COCIMHUTEINIbHAS, MBIILICYHAs], HEPBHAS;
NEPEYUCISATh 0COOCHHOCTH MX CTPOCHUS
U BBINIOJIHSAEMbIE (PYHKIMU

9.4

Opransbl. CucTeMBbI
OpraHoB

Opransbl. BereratuBHble 1
TreHEpAaTUBHBIC OPTaHbl PACTCHHIA.
Oprasbl ¥ CUCTEMBI OPTAHOB
JKUBOTHBIX U 4yesioBeka. OyHKIUU
OpraHOB U CUCTEM OpPIraHOB.
JeMoHCcTpanyuu

Tabmuie! 1 cxeMbl: «Oprassl
[BETKOBBIX pacTeHuil», «KopHeBbie
cuctembl», «CTpoeHue cTedmus»,
«CTpOoeHHE TUCTOBOM MIIACTUHKN,
«Ckener 4enoBekay,
«[IumeBapuTenbHast CHCTEMAY,
«KpoBeHocHas cuctemay,
«/JIpIxaTeapHas cucTeMa,
«BpiienurensHas cucremay, «HepBHas
cucreMay, « QHJIOKPUHHAS CHCTEMa.
O6opynoBaHHe: JKUBBIE SK3EMILISPHI
KOMHATHBIX PaCTeHUI; repbapuu

PackpeiBaTh conep)kaHie TEPMHHOB U
MOHSITUI: OpraH, KOpeHb, Mooer,
I[BETOK, TUIOJI, CEMs, TTOJIOBBIE JKENE3Hl,
TMIOJIOBBIE MTPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepHu30BaTh BETETATUBHBIEC U
reHepaTUBHbIEC OPTraHbl PACTEHUH,
COMAaTHYECKUE U PETYISITOPHBIE OPTaHbI
YKUBOTHBIX; IEPEUUCIIATH OCOOCHHOCTH
UX CTPOCHUS U BBHITIOJTHSIEMBIE () yHKIIHH.
YcTaHaBIMBATh B3aUMOCBS3H MEXKIY
CTPOCHHEM OPTaHOB U UX (PYHKITUSIMH.
PaznuuaTh BUIBI TKAHEH, OpraHsl U
CHCTEMBI OPTaHOB, B TOM YHCIIC
YeJI0BeKa, Ha MUKpOIIpenaparax,
BJIQKHBIX MIperaparax, repoapusx u
MUKpooTorpadusx, Tabaumax,
MOJIEIISX M MYJISDKAX




pacTeHUH pa3HbIX OT/IEIOB; CKEIEThI
IIO3BOHOYHABIX ., KOJIJICKIIUN
0eCI03BOHOYHbBIX )KUBOTHBIX; BIAYKHbIC
npemnaparsl ) KUBOTHBIX, CKCJICT
YeJIoBeKa.

Jlaboparopnas pabota

«/3yueHne OpraHoB BETKOBOTO
pacTeHusI»

9.5 | Onopa tena Omnopa Tena opranuzmoB. Kapkac PackpeiBath copeprkaHue TEPMUHOB U
OpraHU3MOB pactenuii. CKkeneTsl OJHOKJIETOYHBIX U MOHSITUN: ONIOPHBIE CUCTEMBI, 000JTOUKHI
MHOTOKJIETOYHBIX KUBOTHBIX. KIIeTKU, GUOPHUILIBI, KapKac, Hapy>KHbII
HapyxHb1il 1 BHYyTPEHHUH CKEJIET. CKeJleT (XUTUHOBBIN MTOKPOB),
CrpoeHnue u TUIbI COeAMHEHUST KOCTEH. THJIPOCTATUYECKHI CKeJleT, BHYTPEHHUIA
JeMmoHcTpanuu CKeJIeT, KOCTHU (JUTMHHBIE, KOPOTKHE,
Tabmuie! u cxembl: «CTpoeHue IJIOCKHE), COeAMHEHUS KOCTEH,
ctebns», «CTpoeHue JIMCTOBOU HENOJIBUYKHBIE (ILIBbI),
IUTACTUHKIY, «CKeNeT 4eoBeKay. MOJTYTIOABUKHBIE, TOABUKHbBIE
OOGopynoBaHue: CKENETHI (cycraBbl), OTIENBI CKeleTa
MMO3BOHOYHBIX; BJIAXKHBIE MpENapaThl MMO3BOHOYHBIX KHUBOTHBIX: YEpETl,
JKUBOTHBIX; CKEJIET YEJI0OBEKa; OCEBOI1 CKeseT (MO3BOHOYHUK, TPYIHAs
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIUU KJIETKa, XOp/1a), Mosica KOHEYHOCTEH,
HACEKOMBIX, UTJIOKOKHUX CBOOO/IHBIE KOHEYHOCTH.
OnuceIBaTh HapyKHBINA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COCIMHEHUS KOCTEH.
YcraHaBiIMBaTh B3aUMOCBSI3H MEXKTY
CTPOECHHMEM OIOPHBIX CUCTEM U MX
(GYHKIUSIMU B OPTaHU3ME.
9.6 | IBmxeHue JIBr>xeHHne opranu3MoB. JBrxkeHune PackpbiBaTh conep:kanre TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSTUI: BWKEHUE, IBUTATEIIbHBIC

amMEOO0UTHOE, KT'YTUKOBOE, PECHUYHOE.
JIBI/I)KCHI/IG MHOTI'OKJIETOYHBIX
pacTeHU: TPOIM3MBI U HACTHH.
JIBI/I)KCHI/IG MHOTI'OKJIETOYHBIX

OpraHesulbl, IBUKEHUE MPOCTEUIINX
(am€OouIHOE, KI'YTHKOBOE,
PECHUYHOE), ABM)KEHNE PACTEHUN
(TpONM3MBI, HACTUH ), MBIIIICYHBIC




JKUBOTHBIX U YEJIOBEKa: MBIILICYHAS
cuctema. Pednexc. CkeneTHbIC MBIIIIIBI
U ux pabora.

JleMoHCTpanyuu

Tabmune! u cxeMbl: «OIHOKIIETOUHBIE
Bogopociny, «IIpocrennmey,
«CTpoeHne MbIIIBDY, «MblIeuHast
cucreMa

CUCTEMBI (COKpPATUTEIIbHBIC BOJIOKOHIIA,
KOXKHO-MYCKYJIbHBIA MEIIOK, CKEJICTHAS
MYCKYJIaTypa), CKeJIeTHasi MBIIIIa
(MBITIIEYHOE BOJIOKHO, MUODHOpIILIA),
BBICIIHE JBUTATEIILHBIC IICHTPHI, paboTa
MBI (IBUTATENIbHAS, COMAaTUIECKasl),
MBIIIEYHOE YTOMIICHHE.
XapakTepu30BaTh BUJIbI JTBUKCHHUS
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpTraHU3MOB.

OnuceiBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.

YcTaHaBIMBaTh B3aUMOCBS3b MEXKITY
CTPOSHHUEM OMOPHBIX CUCTEM U
JIBIOKCHUSIMH OPTaHU3MOB

9.7

IIntaHnue opraHu3mMoB

IInranune opranusmos. Ilornomenne
BOJIbI, YIJIEKHUCIIOTO ra3za u
MUHEPAJIBHBIX BEIIECTB PACTCHUSMU.
ITuTanue >KxUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKJIETOUHOE

nuuieBapenue. [Iuranne no3BOHOYHBIX
JKUBOTHBIX. OTIETIBI
MUIIEBAPUTENIBHOIO TPAKTA.
IInmeBapuTenbHBIE KETE3BI.
[TumeBapuTenbHas cucTeEMa YeI0BeKa.
JeMoHCcTpanyuu

Talnuibl U CXeMBbI:
«KH1megHonoI0CTHEIEY,
«I[InmeBapurenpHas cucreMa», «Cxema
MIATAHUS PACTEHUI».

O6opynoBaHue: KUBBIE SK3EMILISPHI
KOMHATHBIX pacTeHHI; 000pyI0BaHMe
JUIsL IEMOHCTPALK TIOYBEHHOIO U
BO3JIYIIIHOTO MMUTAHUS PACTECHHUI,

PackpeiBath cojepkaHue TEPMHHOB U
MOHATUI: IUTaHUE, TUIICBAPCHHE,
MUIICBAPUTEITBHBIC BAKYOJIH, KUIIICTHAS
MOJIOCTb, MUIIIEBApUTENbHAS TPYOKa,
MUIICBAPUTETBHBIN TPAKT,
MUIIEBAPUTENbHBIE JKETIe3bl,
MTUTICBAPUTETBHBIC COKH.
XapakTepu30BaTh MUTaHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE ¥ BHYTPUKJICTOYHOE
MUIIeBapeHueE.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabNIuIax, MyJIsHKaX) OTIEIbI
MUIICBAPUTEITHFHOTO TPAKTA U
MUIIEBAPUTENBHYIO CUCTEMY YETIOBEKa.
YcTaHaB/IMBAaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB MHILIEBAPECHUS




pacIIeIuieHus Kpaxmaia U OelkoB
1oJ| IeHCTBHEM (DePMEHTOB

9.8 | [IpIxaHue OpraHu3MoB Jpixanue opranu3MoB. Jlpixanue PackpeiBath conep:kaHue TEPMUHOB U
pacTeHuil. J{pIxaHue KUBOTHBIX. MOHATHUI: pIXaHue, T y3ust, KOKHOE
Juddy3us ra3oB yepe3 NOBEPXHOCTb JbIXaHUE, OPraHbl JbIXaHMs,
kieTku. KoxkHoe npixanue. JIbIXaTEJIbHbIE IBUKCHUS, IbIXaTCIIbHBIN
JlbIxarenbHas IOBEpXHOCTh. XKabepHoe LEHTP, JErOYHbIe 00BbEMBI, )KU3HEHHAs
U JIErOYHOE JibIXaHue. /pixanue E€MKOCTh JIETKUX.
II0O3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA. XapakTepHu30BaTh JbIXaHUE PACTCHUI;
OBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHUS JIbIXaHHE )KUBOTHBIX U YEJIOBEKA.
JErKUX MO3BOHOYHBIX JKUBOTHBIX. OnuceIBaTh HBOIIOLMOHHOE
JlpIxarenpHas cucTeMa 4enoBeka. MexaHnusm YCIIO)KHEHHUE CTPOCHHUSI JIETKUX TIO3BOHOYHBIX
BEHTWISILIMM JIETKUX y NTHUL] JKUBOTHBIX.
Y MJIEKOIIMTAOINX. Perymsanus PaznmuaTh Ha H300paXeHUsAX (CXxeMax,
JbIXaHus. J{pIxaTeabHble 00BEMBI. TabIUIax, MyJISKax) JbIXaTeIbHYIO
JleMoHCTpanyuu CHUCTEMY YEJIOBEKA.
TaGnuubl u cxemsl: «/lpIxarenbHas OnuceiBaTh MEXaHU3M BEHTWIALUU
CHUCTEMAY. JErKUX y NTUL U MIIEKOITUTAOIIHX.
Ob6opynoBanue: 000py10BaHNE YcraHaBIMBaTh B3aUMOCBSI3U MEXKILY
JUISl IEMOHCTPALMN OIBITOB CTPOCHHMEM OPTaHOB JIBIXaHMS U UX
10 U3MEPEHUIO )KU3HEHHOU EMKOCTH (GYHKLIHSMU B OpraHu3Me
JETKNX, MEXaHU3Ma JbIXaTEIbHBIX
JBIDKCHUN

9.9 Tpancnopt BemecTs TpaHcnopT BEMECTB y OPraHU3MOB. PackpsIBaTh conep:kaHre TEPMUHOB U

Yy OPraHU3MOB

TpaHCTIOPTHBIE CUCTEMBI PACTEHUH.
TpaHCOPT BELIECTB y JKUBOTHBIX.
KpoBeHocHas cuctema u e€ oprassl.
KpoBeHocHas crcteMa mo3BOHOYHBIX
’KUBOTHBIX U yenoBeka. Cepue,
KPOBEHOCHBIE COCY/IbI U KpOoBb. Kpyrn
KpOBOOOpaIeHus. DBOJTIOINOHHBIE
YCIIOKHEHHUS CTPOCHHSI KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX KUBOTHBIX.
PaboTa cepana u e€ perynsimus.

MOHATHUI: TPAHCIIOPT BELIECTB,
TPAHCHOPT y PacTEHHI, KPOBEHOCHAs
cucTeMa JKUBOTHBIX, KPOBb, IJ1a3Ma,
(hOopMEHHBIE PJIEMEHTHI,
KpoBOOOpaIleHue, Kpyra
KpOBOOOpAIeHUS, CEPCUHBIN ITHKT,
mumdooOpamienue, mumda,
auMaTHYECKHE COCYbI,
auM@aTudecKue y3ibl, BHYTPEHHSSA
cpefia OpraHu3Ma.




JemoHcTpanuu

Tabmuret 1 cxeMbl: «Oprassl
IIBETKOBBIX pacTeHuii», «KopHeBbie
cuctembl», «CTpoeHue cTe0ms»,
«CTtpoeHue JIUCTOBOM MIIaCTUHKUY,
«KpoBeHocHas cuctemay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX)

XapakTepu30BaTh TPAHCIIOPT BEILECTB
y pacTeHHI 1 OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
’KHBOTHBIX U YeloBeKa. Pazinmuarh Ha
M300pakeHUsIX (CXxeMax,

TaOIUIaX, MYJISHKAX ) KPOBEHOCHYIO H
TMM(ATHIECKYIO CHCTEMY YeJIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3H

MEXy CTPOCHHUEM OPraHOB
KpoBOoOOparieHus u ux GpyHKuusaMu

B OpTaHU3Me

9.10 | Boizenenue y Beinenenue y opranusmoB. Beigenenue PackpbIBaTh cozepkaHue TEPMUHOB U
OpPTraHU3MOB y pactenuii. Beiienenue y ;kWBOTHBIX. MOHATHUI: BBIACTICHHUE, TyTTAIHS,
CoxparutenbHble Bakyosid. Oprassl JMCTOMNAJ], COKPAaTUTEIbHbBIE BAKYOJIIH,
BbIZIesIeHUs. DUIIbTpanus, CeKpenus u M3BUTHIC KaHAJIBIIBI, 3BE3UATHIC
00paTHOE BCachIBaHHE KaK MEXaHU3MBI KJICTKH, BbIJICIUTENbHBIE TPYOOUKH,
paboTbl opranoB BeiaeneHus. CBs3b MaJIBITUTHEBBI COCY/IbI, TOYKH,
MIOJIOCTH TeJa C KPOBEHOCHOU U MOYETOYHHUK, MOYEBOH Iy3bIpb,
BBIJICIUTEIIEHOW CUCTEMaMH. HedpoH, Moya.
Beinienenue y mo3BOHOYHBIX KHBOTHBIX XapaKkTepHu30BaTh MPOLIECC BbIACICHUS
u yenoseka. [louku. Ctpoenue u Y PaCT€HHI U )KUBOTHBIX.
(byHKIMOHUPOBaHUE HE(POHA. PaznuuaTh Ha H300paxeHusx (cxemax,
O0pa3oBaHre MOYH y YeJIOBEKa. TabyInLax, MyJIsKax) BbIACTUTEIbHYIO
JlemoHCcTpanun CHCTEMY YeJlOBeKa.
Tabnuubl u cxembl: «BeraenurenpHas OmnwuchBaTh MEXaHU3M
cucTemMa ¢byHKIMOHMPOBaHUS He(pOHa; mpolecc
00pa3oBaHUs MOYH.
YcTaHaBIMBaTh B3aUMOCBS3H
MEXy CTPOCHHUEM OPTraHOB
BBIJICJIEHUS U UX QYHKIUAMU
B OpraHu3Me
9.11 | 3amwuTa y opraHu3mMoB 3ammra y OpraHu3MoB. 3amuTa PackpbIBaTh cosepkaHre TEPMUHOB U

Yy OJHOKJIETOYHBIX opraHn3mMoB. Criopbl

TOHSATHUI: KarcyJia, SHI0CIOopa, IUCTA,




OakTepuil ¥ MUCTHI TPOCTCUIIINX.
3amura y MHOTOKJIETOUHBIX PACTEHUM.
Kyrtukyna. Cpencra naccuBHOM U
XUMHUYECKOH 3aUThl. DUTOHLIUIBI.
3amuTa y MHOTOKJIETOUHBIX
JKUBOTHBIX. [IOKpOBBI 1 UX
MIPOM3BOJIHBIC. 3alIUTa OpraHu3Ma

ot 6one3nelt. IMMyHHas cucrema
yesoBeka. KiaeTouHslil 1 ryMopaibHbIN
UMMYHUTET. BpoX1EHHBIN U
PpUOOPETEHHBIN CIeITUPUISCKUNA
UMMYHUTET. Teopusi KIIOHATbHOCEIEKTUBHOTO
ummynurera (I1. Dpnux,

®.M. bepuer, C. Toneraaa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posnb BpoXaI€HHOTO UMMYHHUTETA

B Pa3BUTUU CHCTEMHBIX 3a00JICBaHUM.
JleMoHCTpanyuu

Tabmumel u cxemsl: «Koxa,
«mmynuTeTY, «CTpOoeHHE CTEOIIY,
«CTpOeHHEe TUCTOBOM MIIACTUHKMNY

KYTHUKYJIa, CPEACTBA IaCCUBHOM
3aIIHUTHI, CPEACTBA XUMUYECKOM
3alIUThI, KO>)KHbIE IOKPOBBI,
MMMYHHUTET, IMMYHHAasl CICTEMa,
aHTUT€H, aHTUTEJIO.

XapaKkTepu30BaTh BUJIbI 3AIIUTHI

Y OIHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpPIraHU3MOB.

OnuchIBaTh CTPOEHUE KOKHBIX
MOKPOBOB U MX MPOU3BOHBIX.
PaznuuaTh Ha H300paxeHusx (cxemax,
TabJInLax, MyJIsKax ) Opraibl
MMMYHHOH CHCTEMBI YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKILY
CTPOECHUEM OPraHOB 3aIIUThI U UX
(GYHKIUSAMHU B OPraHu3Me

9.12

Paznpaxumocts
U PeryJsius
Yy OPraHU3MOB

PazpaxkxuMoCTh B perysus

y OpranusMoB. PaznpakuMocThb

Y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3npa)xuMocTh U perynsius y
pactenuii. PocToBbIE BEIIECTBA U UX
3HaYEHHE.

Hepsnas cucrema u pediaeKkTopHas
perynsnus y >KuBoTHbIX. HepBHas
cucTema U e€ OTAelbl. DBOJIOLUOHHOE
YCIIO’)KHEHUE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX. OT/IEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
XKUBOTHBIX. Pediiekc u pednexkropHas

PackprIBaTh conepkaHue TEPMUHOB U
HOHATHIL: pa3ApakuMOCTh, pEryIsIus,
TaKCHUCBHI, POCTOBHIE BEIIECTBA
(aykcuHBI), HEpBHAsI cUcTeMa, pedieKTOpHas
perymsius, pedexc,

peduexTopHas nyra, nepeaHui Mo3r,
IIPOMEKYTOYHBIN MO3T, CPETHUNA MO3T,
MO3K€4OK, IPOJI0JITOBAaTHIN MO3T,
BEreTaTHBHASI HEPBHAS CHCTEMA,
ryMopaJibHasi peryJsiiusi, FOpMOHBHI,
SHJIOKPUHHAS CUCTEMA,
TUIIOTaJIaMOTUIo(gu3apHas CuCTeMa.
XapakTepru30BaTh Pa3apPaKUMOCTh




nyra. be3yciioBHbBIE U YCIIOBHBIE
pedIIeKCHI.

I'ymopasibHast perynsuus u
SHJOKPUHHAS CUCTEMA )KUBOTHBIX U
yesioBeka. JKenes3bl SHIOKPUHHON
CUCTEMBI U UX TOPMOHBI. [lelicTBre
TOPMOHOB. B3auMocCBs3b HEPBHOU U
SHJIOKPUHHOUN CUCTEM.
['unortanamorunoduzapHas cucrema.
JleMoHCTpanyuu

[Toptpert: N. II. 11aBnoB.

Tabmune! u cxemsl: «CTpoeHue
ruapb», «CTpoeHHE ITaHAPUNY,
«BHyTpeHHee cTpoeHuE J107K1€BOT0
4yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JISITyIKkmn,
«HepBHas cucrema

MMPECMBIKAOIIHUXCS», <<H€pBHa$I CHucCTeMa IITUuI,

«Hepsnas cucrema
MIIeKONUTaoImX», «HepBHas cucrema
YenoBeKa», « JHJAOKPHHHAS CHCTEMA,
«Pednexcy.

OO6opynoBaHUEe: MOJIETTH TOJTOBHOTO
MO3ra pa3JINyHbIX JKUBOTHBIX

Y OJHOKJIETOUHBIX OPraHU3MOB U
PeIIEKTOPHYIO PETYIISIIHIO

Y JKUBOTHBIX.

PaznuuaTh Ha H300paXeHUAX (CXxeMax,
TabynLax, MyJIsKax ) HEPBHYIO CUCTEMY
U €€ OTJeIbL; OT/EIIBI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAJIbHYIO PETYIISAIHIO
Y JKUBOTHBIX.

Pa3znuyarh Ha n300paxeHusx (cxemax,
Tabyuuax, MyJsKax) SHIOKPUHHYIO
CHCTEMY XHBOTHBIX U YEJIOBEKA.
Ha3zbiBaTh jxene3bl SHIJOKPUHHOMN
CHCTEMBI YEJIOBEKA U BhIpaOaThIBaEMbIe
UMU TOPMOHBI.

OnwuchIBaTh ACHCTBUE TOPMOHOB.
YcTaHaBIUBaTh B3aMMOCBSI3U MEXKTY

CTPOCHHMEM OPTaHOB HEPBHOMU U SHJIOKPUHHOMN

CHCTEM U UX (PyHKIUSIMH

B OpraHM3Me.

XapaKkTepHu30BaTh 3BOIOLIUOHHOE
YCIIO’)KHEHUE CTPOECHMSI HEPBHOM
CUCTEMBI y KUBOTHBIX

Tema «PASMHOXEHUME U PA3SBUTUE OPITAHU3MOB»
10.1 | ®opwmsl pazmMHOXKeHHsT | 1 @OpMBI pa3sMHOKEHHS OPIraHU3MOB: PackpsIBaTh conep:kaHue TEPMUHOB U
OpraHu3MOB Oecrniosioe (BKJIOYasi BET€TATUBHOE) U MIOHATUI: Pa3MHOXKEHUE, IIPOCTOE

nosioBoe. Buspl 6ecrionoro
Pa3sMHOKEHUs: TOYKOBAHUE,
cropynsiuus, pparMeHTaIus,
KJIOHUPOBAHHE.

JeMoHCTpanyu

Tabnuup! 1 cxembl: «BereratuBHoe
pa3MHokeHuey, «Tumpl 0ecrnosoro

JieJIeHre, TOYKOBaHUE, CIIOPYJIALUS,
BEreTaTHBHOE Pa3MHOXKEHHE,
¢dbparMeHTaIys, KIOHUPOBAHUE, TAMETHI,
criepMaro30u ] (CiepMuit), SIeKIIeTKa,
3UroTa, KOHbIOT ALK

[TepeuncnsaTe ocobeHHOCTH 0eCronIoro
Y TI0JIOBOT'O Pa3MHOKEHUSI OPTaHNU3MOB.




Pa3MHOXKCHU, «Pa3MHOXeHE
XJIaMUJ0OMOHAaIabI», «Pa3zMHOXKEHHE
OBIJICHBI», «Pa3MHOXeHHE TUAPBD»

XapakTepu30BaTh CYIIHOCTh U (POPMBI
0ecroJoro pa3MHOKEHUS! OPraHU3MOB;
OnosIoruuecKoe 3Ha4eHUe OEcroIoro
Pa3MHOKCHHSI.

Paznmuuats criopy kak
CICIUATN3UPOBAHHYIO KIICTKY,
HpeIHa3HAUYCHHYIO JUIsl 0ECIIOI0ro
Pa3MHOKEHHUS, U CIIOPbI OAKTEPUi.
OOBSACHATH MPEUMYIIECTBA ITOJIOBOTO
pa3sMHOXKEHHUs Hall 6ecnobiM. PackpbIBaTh poib
KJIOHUPOBaHHS

B CEJICKIIMHU M CEIbCKOM XO03SHCTBE

10.2

ITonosoe
Pa3MHOKEHHE.
Meiio3

[Tonosoe pa3zmHuoxkenue. [Tonossie
KJIETKH, Wik TaMeThl. Metio3. Ctaguu
meio3a. [loBeaenne xpomocom

B Meio3e. Kpoccunrosep.
buonornueckuii CMBICIT MeHo03a 1
MOJIOBOTO Ipouecca. Meito3 u ero
MECTO B JKM3HEHHOM IIMKIIE
OPraHU3MOB.

JeMoHcTpauun

Tabmuiel 1 cxeMbl: «Meiio3y,
«XPpOMOCOMBI»

PackpbIBaTh conep:kaHue TEPMUHOB U
IOHSTHI: Mei103, OMBAJICHTHI,
KPOCCUHIOBEp, UHTEPKHUHE3,
HE3aBHCHUMOE paclpe/IeIeHHE;
KPOCCUHIOBED.

PaznmuaTh Ha H300paXeHUAX (CXeMax,
TabNInIax ) U MUKpOIIpenapaTax 3pesbie
TMIOJIOBBIE KJIETKH MJIEKOTTMUTAOIINX U
OpraHbl pa3MHOKEHHS BBICIIUX
pacTeHui.

PackpsIBaTh CyIIHOCTH M€103a,
XapaKTepU30BaTh €r0 OTICIbHBIC
CTaJuHu.

Onpenenats MecTo MeHo3a

B KU3HEHHBIX [IUKJIAX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJOTUYECKHI CMBICIT
KPOCCHUHTOBEPA, OTIUCHIBATH €TO
MEXaHU3M.

CpaBHHBaATh MEH03 C MUTO30M;
pasnuyaTh OTJEIbHbIE UX CTAIUN

Ha MUKpOIIpenaparax u u300pakeHHIX




(cxemax, TabnuIax).
PackpbiBaTh SBOIOIIMOHHOE 3HAUCHUE
MI0JIOBOTO PA3MHOYKEHHSI OPTaHU3MOB

10.3 | 'amerorenes. [TpenzapoapliieBoe pa3BUTHE. PackpbIBaTh conepkaHre TEPMUHOB U
Ob6pa3zoBanue u ["ameTorenes y »uBoTHBIX. [losioBbIE HOHATUI: raMeTOreHe3, CliepMaTOreHes,
pa3BUTHE NIOJOBBIX xene3bl. OOpa3zoBaHue U pa3BUTHE 00TeHe3, CEMEHHHKH, SUYHUKH,
KJIETOK HOJIOBBIX KJeToK. CriepmMaToreHes u CIepMaTOrOHUH, CIIEPMATOLUTHI,

ooreHe3. CTpoeHHE MOIOBBIX KJIETOK. CHiepMaTH/Ibl, CTIEPMATO30U/IHI,
Omio10TBOpEHNE U YMOPHOHAIIBHOE OOT'OHHMH, OOLIUTBHI, OJISIPHBIE TEJbLIA,
pa3BuTHe XKUBOTHBIX. CIIOCOOBI AULEKIIETKA, aKpOCOMA.
OIJIOJJOTBOPEHUS: HApYKHOE, [TepeuncnsaTh cTaguu raMeToreHesa
BHyTpeHHee. [lapreHorenes. Y JKUBOTHBIX.

JlemoHCcTpanun OnuceIBaTh Ipolecc raMeToreHesa u
Tabmuubt 1 cxemsl: «['amerorenesy, €ro MePHUO/IbI, CTPOCHUE TTOJIOBBIX
«CtpoeHue sIMIEeKIeTKH U KJIETOK.

CIIEpPMAaTO30M1a». PaznmuaTh ocoOeHHOCTH
OO6opynoBaHue: CBETOBOM MUKPOCKOIT; criepMaToreHe3a 1 0oreHesa.
MUKpPOIpEnapaThl SHIEKIETOK U OmnwuchIBaTh MPOIECCHl OCEMEHEHUS U
CIIEPMATO30M/10B. OIJIOJJOTBOPEHMUSI, pPa3Hble BApHAHTHI
JlaGopatopHnast pabora «3yuenue MapTeHOTeHEe3a

CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIpenapaTax

10.4 | UnauBuyanbHOE WuauBHyanbHOE pa3BUTHE PackpbIBaTh cosepkaHre TEPMUHOB U
pa3BuTHe OpraHU3MOB (OHTOTEHE3). MTOHATUI: OIUIOJOTBOPEHHUE, 3UT0TAa,
OpPTraHU3MOB — OMOpHOJIOTHs — HayKa O pa3BUTHH O1acTomep, aKpOCOMHasi peakus,
OHTOT'€HE3 opranu3MoB. Mop@doreHnes — ojiHa IIPOHYKJIEYC, TapTEHOT€HE3,

U3 TJIaBHBIX MPOOJIEM SMOPHOIOTHH.
Konnenmus MmopporeHoB u Moaenu
Moporenesza. Ctaguu sMOproreHes3a

’KUBOTHBIX (Ha mpumepe JArymku). Jpobnenue.

Tumns! 1pobneHus.
[eTrepmuHupOBaHHOE U
HEJIEPMUHUPOBAHHOE JIPOOIICHHE.
bnactyna, Tunel Giacrtyi.

sMOpuoreHes, ApobdiaeHue, 6iacryna,
MOpYJIa, TacTpyJia, Helpya,

OpraHoreHes, SKToJiepMa, Me30/IepMa, Xop/a,
KHIIIeYHas TpyOKa.

Omnpenensats SMOPUOHABLHBIN MEPHO]T
pa3BHUTHS OpraHW3Ma M ONHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH

TpoOJeHust — 00pa3oBaHue




OcobenHocTH IpoOIeHUs
MJIEKONUTAIOIINX. 3apOAbIIIEBbIE
JIUCTKH (TacTpyJsius). 3aKimaaka
OpraHOB U TKAHEW U3 3aPOJIbIIIEBBIX
JTMCTKOB. B3aumHoe BiausiHME YacTeil
Pa3BUBAIOIIETOCS 3apO/IbIIa
(amOpuroHanbHas UHAYKITUSA). 3aKiIaaKa
IJIaHa CTPOEHHUS KUBOTHOTO KaK
pe3yNbTaT HepapXUYeCcKuX
B3aMMO/JICHCTBUI '€HOB. Biusinue

Ha SMOpHOHATIBHOE Pa3BUTHE
pa3anyuHbIX (PAKTOPOB OKpPYKAIOIIEH
CpEIbL.

JleMoHCTpanyuu

[Toptpert: X. llIneman.

Taomuue 1 cxembl: «OCHOBHBIE CTaIUU
OHTOT€HE3a».

O6opynoBanue: moaens «Lluki
Pa3BUTHUS JISITYIIIKH

OJIHOCJIOITHOTO 3apO/iblilia — 0JacCTyIbI;
3aBUCUMOCTH X0J1a IpOOJICHUS

OT KOJIMYECTBA KEJNTKA B AULIEKIICTKE;
racTpyJsiLUIO U OPraHOTE€HE3.
OOBscHATD dTanbl Tu(GEepPeHITUPOBKU
TKaHel, 00pa3oBaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYJISALUIO
AMOPUOHAIILHOTO Pa3BUTHS,
JETEPMUHALUIO U SMOPHOHAIbHYIO
WHAYKINIO; TeHETHYECKHI KOHTPOJIb
pa3BUTHSL.

OO00CHOBBIBATH BPEHOE BO3/IEHCTBHE
Ta0auHOTo JIbIMa U AJIKOT0JIs HA X0
SMOPUOHAIILHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4eiaoBeKa

SHTOJIEPMA, 1IeJIOM, HepBHAs TpyOKa,

10.5

Pocr u pa3zeutne
JKUBOTHBIX

Poct 1 pa3BuTHE KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPHOA.

[TpssMoe u HEenpsiMOE pa3BUTHE.
Pa3Butue ¢ meramopo30M y 0€CrIO3BOHOYHBIX
Y TI03BOHOYHBIX

KUBOTHBIX. bronornyeckoe 3HaueHue
IPSIMOTO U HETIPSIMOTO Pa3BHUTHUS, HX
pacripocTpaHeHue B npupoje. Tursl
pocTa KUBOTHBIX. DaKTOPHI pETyISAIUT
pocTa KUBOTHBIX U yenoBeka. Ctanuu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
YKUBOTHBIX U 4esoBeka. [leprois
OHTOTeHe3a yenoBeka. CtapeHue u
CMepTh KaK OMOJIOTHYECKUE MPOLIECCHI.
JleMoHCTpanyun

PackpeiBaTh cosepxaHue TEPMUHOB U
MOHSATHN: OHTOICHE3,
MIOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MeTamop(o3, TMYNHKA, POCT, CTApEHUE, CMEPTh.
XapakTepu3oBaTh TOCTIMOPHUOHAITBHBIN
NIEPHUOJ] Pa3BUTHS OPraHU3Ma U €T0
OCHOBHbBIE (DOPMBL.

XapakTepHu30BaTh MPSIMOE PA3BUTHE U
€ro Mepuo/ibl.

W3narate conepxanue TEOpUn
CTapeHusi OpraHU3MOB.

OOBACHATH OMOJTOTUYECKHI CMBICIT
pa3BUTHA ¢ METaMOP(PO30M




Ta6mump! u cxemsl: «IIpsmoe u
HEMpsiMOe pa3BUTUEY, «Pa3Burtue
MaMCKOro xyka», «PazBuTue capanum,
«Pa3BuTHe JIArymKn».

[TpakTnueckas pabota

«BpIsiBIEHUE TPU3HAKOB CXOCTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

10.6

PasmHoOxeHue 1
pa3BUTHE PACTECHUI

Pa3sMHOKEHME U pa3BUTHE PACTEHUM.
I"ametodut u cnopodut. Meiio3

B JKU3HEHHOM IIMKJIE PACTCHUM.
OO6pa3oBanue criop B mpoiiecce Meio3sa.
I'ameTorenes y pactreHui.
Omio10TBOPEHHUE U pa3BUTHE
pacTUTENIbHBIX OPraHU3MOB. J[BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX

MexaHu3Mbl PErysiliud OHTOIE€HE3a
Y PaCTE€HUI U )KUBOTHBIX.
JeMoHcTpauun

[Toptper: C. I'. HaBamuH.
Tabauub! U cxeMbl: «J{BoliHOE
OIJIOIOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue cemMsiH
OJHOJOJBHBIX U JBYAOJBbHBIX
pacTeHui», « Ku3HEHHBIA LUK
MOPCKOM KaIryCTbD», «’KU3HEHHBIN
LUK MXa», «KU3HEHHBIA LUK
ManopoOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTtopHnast pabota

«CTpoeHHe OPraHOB Pa3MHOKEHUS
BBICHIMX PACTEHUN»

pactenuii. O6pa3oBaHue U pa3BUTHUE CEMEHHU.

PackpbiBaTh conep:kanre TEPMUHOB U
MOHATHI: TaMETO(PUT, CIOPOQHUT,
aHTEPHUIUU, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIIEeBbIil MEIIIOK,
CHUHEPTHJIbl, aHTUIIOIbI, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIJIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu, epuo/ibl OHTOTeHe3a
LBETKOBBIX PAaCTEHHI. XapaKTEpU30BaTh
0COOCHHOCTH

0€cI10JI0r0 U MOJI0BOI0 Pa3MHOXKEHUS
[[BETKOBBIX PaCTCHUH.

Briaensite 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IIBETKOBBIX PaCTEHUI.
OnuceiBaTh MPOLECC IBOHHOTO
OIUIOJJOTBOPEHHUSI Y IIBETKOBBIX
pacTeHu U OOBSCHSITH €ro
MIPEUMYIIIECTBA MO CPABHEHUIO

C OTIOZOTBOPEHUEM Y CTIOPOBBIX U
rOJIOCEMEHHBIX

Tema «I'eHeTnka — HayKa O HACJICACTBCHHOCTU U U3BMCHYUBOCTU OPTraHU3MOB»

11.1 | Mcropus craHosnenns | 1

‘ HCTOpI/IH CTAaHOBJICHUA U Pa3BUTHA

’ PackpsIBaTh conepkaHne TEPMUHOB U




U pa3BUTHUS T€HETUKU
KaK HayKu

TeHETUKH KaK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTHU TCHETUKU. PabOTHI

H.K. Konsnosa, H.J. BaBuiona,

A.H. benozepckoro, I'.J]. Kapnieuenko, 10.A.
dunmumuenko, H.B. TumodeeBaPecosckoro.
JleMoHCTpanyuu

[TopTpetsi: I'. Menaens,

I'. Ie ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBumos,

A. H. benosepckuii,

I'. JI. Kapneuyenko,

10. A. ®unumnuenko,

H. B. TumodeeB-PecoBckuii

MOHSITHI: T€HETHUKA, TeH.
JleMoHCTpHUpOBaTh 3HaHUS UCTOPUHU
BO3HMKHOBEHHS '€HETUKHU.
XapakTepru30BaTh OCHOBHBIE JTAIIbI
pa3BUTHUA T€HETUKU KaK HAYKU

11.2 | OcHOBHBIC TIOHATHUS U 1 OCHOBHbIE TEHETUUECKHUE TTOHITHS 1 PackpeiBath cosiepanre TEPMUHOB U
CHUMBOJIbI T€HETUKHU CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, MOHSTUI: HACIEACTBEHHOCTb,
aJUIeNIbHbIE TeHbI, AIbTEPHATHBHbBIC HacJIeI0BaHUE, U3MEHYUBOCTD,
MPU3HAKY, TOMUHAHTHBIN U TeHOTHI, (PEHOTHI, TEHOM, JIOKYC,
PEIEeCCUBHBIN MTPU3HAK, TOMO3UTOTA, XPOMOCOMBI, aJUIeJIbHBIE TeHBI (AJUTEIH),
reTepo3UroTa, YUCTast TUHUS, THOPUIBL, aNbTEPHATUBHBIC IPU3HAKH,
reHoTuMn, peHorun. OCHOBHBIE METO/IbI TOMO3Ur0Ta, TETEPO3UTOTA,
TeHETUKH: THOPUIOTOTUIECKHH, JIOMUHAHTHBIN NPU3HAK, PEIIECCUBHBIN
[IATOJIOTHYECKUHN, MOJICKYJIIPHOT€HETUYECKUA. MIPU3HAK, YUCTAsl IMHUS, THOPUIBI.
JemoHCcTpanuu ITonp30BaTbCs TEHETUYECKOMN
Tabmunel: «MeToabl TeHETUKNY, TEPMHUHOJIOTHEN U CUMBOJIMKOMN
«CXeMbl CKpeIBaHU». JUIS 3alUCH CXEM CKpPEUIMBAHUS
JlaGopartopHnast pabota
«/Ipo3oduna kak 00BEKT TEHETUYECKUX
HICCIICIOBAHHI
Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)
12.1 | 3aKOHOMEPHOCTH 2 Monoru0puaHoe cKpelBaHue. PackpsIBaTh conep:kaHre TEPMUHOB U
HaCJEe0BAHUS [lepBblit 3akoH MeHiens — 3aKOH MOHSTHI: MOHOTHOPUIHOE

MIPU3HAKOB.

enHoo0pa3usi THOPUIOB TEPBOTO

CKpCIIMBAHUEC, YUCTOTA I'aMCT,




MonorubpuaHoe

IIOKOJICHHA. HpaBI/IJ'IO JOMHUHHUPOBAHUA.

JOMHUHHUPOBAHUEC, pACHICIIIICHUE

CKpEILVBaHUE Bropoii 3akoH MeHnnens — 3aKkoH [IPU3HAKOB.
pacierieHus IPU3HaKOB. OnwuceiBath onbIThl . Menaens
[{uTosOrN4ecKnue OCHOBBI 10 U3yYEHUIO HACJIEA0BAHUS OJHON
MOHOTHOPHUAHOTO CKPEIIMBaHUS. napbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
I'unore3a 4UCTOTHI TaMET. [TpuBOAUTE POPMYIUPOBKH MEPBOTO U
JemoHcTpanuu BTOpOro 3akoHOB I'. MeHens (3akoHa
[Toptper: I'. Mennens. eIMHOOOpa3usi THOPHIOB TIEPBOTO
Tabmumpl u cxemsl: «IlepBbIit 1 BTOpOit MOKOJICHHM S, 3aKOH PacCIICIJICHUS
3aKOHBI MeHens». IIPU3HAKOB) U OOBACHATD X
O6opynoBaHue: MOZAEIb [IUTOJIOTUYECKHE OCHOBBI.
JUISL IEMOHCTpAIK 3aKOHOB CocTaBisTh CXeMbl MOHOTUOPUIHOTO
eAnHOoO00pa3usi THOPUIOB IEPBOTO CKpEIIMBAHUS U PEIIaTh T€HETHYECKHE
IIOKOJICHUS Y PaCIIEIJICHUs IPU3HAKOB; 3aJ]a4i Ha MOHOTUOPHUIHOE
CBETOBOW MUKPOCKOII, MUKpOIIpenapar: CKpeIlIMBaHKe
«po3odunar.
[TpakTuueckas pabora «3ydyenue
Pe3yJIbTaTOB MOHOTUOPHTHOTO
CKPEIMBAHUSA Y JPO30(HIIB»

12.2 | Ananmsupyromiee AHanu3upyolee CKpeluuBaHue. PackpsIBaTh conep:kaHre TEPMUHOB U

CKpEILNBAHHUE. ITpoMexyTOUHBIN XapakTep MOHSITHI: aHAIM3UPYIOLIIEe

Hemnomaoe HaclieoBanus. Pacmierienme CKpPEIIMBAaHKUE, HEMTOJTHOE

JOMHMHHUPOBaHUE IIPU3HAKOB IIPU HENIOJHOM JIOMUHUPOBAaHUHU. JIOMMHHUPOBaHKE, KOJOMUHHUPOBAHHUE.
JemoHcTpanuu CocTaBlATh CXEMbI aHATU3UPYIOILIETO
Talnuibl U cXeMbl: «AHAIN3UpPYIOLIEe CKpEIIMBAHMS U PEIIATh TE€HETUYECKHE
ckpemuBaHue», «HenomaHoe 3aJlauM Ha aHAJIM3HUpYIolllee
JOMHHHUPOBAHHE) CKpEIMBAHNUE U HETIOJIHOE

JIOMHUHHPOBAHHE
12.3 | Aurubpunxoe Jurubpunnoe ckpemuBanue. Tperuii PackpeiBath copep:kaHue TEPMUHOB U
CKpellIUBaHHe 3aKOH MeHiensl — 3aKOH He3aBUCHMOT0 MOHITHI: TUTHOPHUIHOE CKpEIBaHHeE,

HACJIE0OBAHMS IIPU3HAKOB.
[{uTosmornyeckre OCHOBBI
JUTUOPUIHOTO CKpPEIMBAHMUSL.
JleMoHCTpanyu

(EeHOTUITUYECKUI paTuKal.
OnuceBaTh ONbBITE I'. Menness no
M3YyYECHUIO HACJIEIOBaHUs JIBYX Iap
MPU3HAKOB y TOPOXa MOCEBHOTO.




[Toptper: I'. Mennens.

Tabmuiet 1 cxeMbl: «TpeTuii 3aKoH
Meunnens.

O6opynoBaHue: MOICITH

JUTSL IEMOHCTpPAIIMK 3aKOHA
HE3aBHCHMOTO HACIICJIOBAHUS
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MUKponpenapat «Jpo3opunar.
[TpakTnueckas pabota

«M3yueHne pe3ynbpTaToB
JUTHOPHUIHOTO CKPEIUBAHUS

y IpO30QHITBI»

[TpuBOAUTE POPMYIUPOBKY TPETHETO
3akoHa I'. Mennens (3akoHa
HE3aBHCHMOTI'0 HAaCJIEOBAHHUS
IIPU3HAKOB) U OOBACHATD €r0
LIUTOJIOTUYECKHE OCHOBBI.

IIpuMeHATh MaTEMaTUYECKUI PacU€T ¢
HOMOILBIO (PEHOTUIMMYECKOTIO pajuKalia
U METOJIa IEPEMHOKEHUS BEPOATHOCTEN
BapHAaHTOB PACIIECIUICHUS IPU3HAKOB y
MOTOMKOB IO (DEHOTHUITY ¥ TEHOTHITY.
CocTaBisTh CXeMbl JUTHOPUAHOTO
CKpEIIMBAaHUS U PELaTh T€HETUYECKHE
3aJ]aud Ha AUTMOPHUJIHOE CKPELIMBAHNE

12.4 | CueruieHHOE CueruieHHOe HAcJIeI0BaHUE MPU3HAKOB. PackpsiBaTh copiep:kanre TEPMUHOB U
HacJIeJOBaHNE Pa6otsl T. Moprana. CuenieHHOe MOHSITHI: CLEIUICHHOE HACIIEI0BaHuE,
IIPU3HAKOB. HACJIE0BAHNE I'€HOB, HAPYLIECHUE CLICTUICHUS HapyILIEHUs CLEIUICHUs T€HOB, KPOCCUHTOBED,
XpOoMOCOMHasl TEOpUs MEXly T€eHaMH. pPEKOMOMHALIUS TE€HOB,
HACJIEACTBEHHOCTH XpOMOCOMHasI TEOPUS IF€HETUYECKUE KapThl, MOPTAHHU1A.

HACJIEICTBEHHOCTH. [TpuBOAUTE GOPMYITHPOBKH 3aKOHOB
JeMoHCcTpanyuu Moprana (3akoHa CIETJIEHHOTO
IToptper: T. Mopras. HACJIEAOBAHUs T€HOB U 3aKOHA
Tabmune! u cxembl: «ClenjaeHHoe HapyIICHUs CLUEIUICHUS] MEXAY T€HaMH )
HacJIEJOBaHNE TPU3HAKOB U O0BACHATH UX LIUTOJIOTHUECKHUE
y 1p030(QUITBI. OCHOBBI.
Ob6opynoBaHue: MOJIEINb IlepeuncnaTb OCHOBHBIE MOJIOKEHUS
JUISL IEMOHCTpALUU CLEIIEHHOTO XPOMOCOMHOM TEOpUHU
HacCJIEJOBaHMsI IPU3HAKOB. HACJIEACTBEHHOCTH.
Pemate renetTndeckue 3a1auun
Ha CLEIJICHHOE HACIIEJOBAaHUE T€HOB U
HapyIlIEHNE CHEIJIEHUS MEXy FeHaMu
12.5 | I'enetuka nona I'enerunka nona. XpoMOCOMHBIN PackpsIBaTh conep:kaHre TEPMUHOB U

MEXAHHU3M OIPEIEICHHUS MTOJIA.
AyTOCOMBI ¥ IOJIOBBIE XPOMOCOMBI.
I'oMOrameTHslil 1 reTeporaMeTHbII

ITOHSATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIH 11011,
reTepOraMeTHBIN MOJI.




1oJ1. ['eHeTnyeckas cTpykrypa
IIOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLICIIJICHHBIX C IIOJIOM.
JleMoHCTpanyuu

TaGnuupl u cxemsl: «I'eHeTHKa MoONay,
«Kapunotun uenoseka», «Kapuorun
Ipo30¢guibl», «Kapuotun nTuis»

OOBACHATE XpOMOCOMHBIfI MCXaHU3M
OmpCACJICHHUA I10J1a Y OpraHUu3MOB.
HpI/IBO,Z[I/ITB IIPUMEPLI HACIIEAOBAHUA
IMMPU3HAKOB, CICIIJICHHBIX C ITOJIOM.
CoCTaBIISITE CXEMBI CKpCIIMBaHUA U
pemiaTh rCHCTUYCCKUEC 3aJa4X Ha
HACJICJOBAHUE IIPHU3HAKOB, CHCIIJICHHBIX
C II0JIOM

12.6 | I'enotumn kax 2 ['eHoTHI KaKk LETOCTHAS CUCTEMA. PackpsIBaTh conepkaHue TEPMUHOB U
LIEJIOCTHAs CUCTEMA [InelioTponus — MHOKECTBEHHOE MOHATHI: MHOYKECTBEHHOE JEHCTBUE
JiericTBue reHa. MHOKEeCTBEHHBIN reHa (miedoTponus),
aenn3M. B3anMmonencTeue KOMIUIEMEHTAPHOCTb, SIKCTA3,
HEaJUIeJIbHBIX T€HOB. MOJIUMEPUS.
KommiemeHntapHoCTh. DnucTa3s. Omnpenensars Gpopmbl B3aUMOAECHCTBUS
[Tonumepus. AJUIETIbHBIX U HEAJUIEJIbHBIX T€HOB.
I'eneT4ECKUIT KOHTPOJIb PA3BUTH IIpuBOAUTE IPUMEPHI TUIEUOTPOITHOTO
pacTeHui, )KUBOTHBIX U YEJIOBEKA, a JIECTBUSI T€HOB.
TaKxke (PU3HOIOTUIECKHUX MPOLIECCOB, Pemate renetTudeckue 3a1auun
MOBE/ICHUS U KOTHUTUBHBIX (DYHKITUH. Ha B3aMMOJICCTBUE HEAUIEIIbHBIX
I'eneTn4eckne MexaHU3MBbI T€HOB
cUMOUoOreHe3a, MeXaHU3Mbl
B3aUMOJICVCTBUS «XO35IMH — [Tapa3uT»
U «XO35TUH — MUKPOOHOMY.
I'eneT4eCcKME aCIEKTHI KOHTPOJIS U
U3MEHEHUS HACIIEICTBEHHOU
MH(pOpMaLMU B TOKOJICHUSIX KJIETOK
U OpPraHU3MOB.
JeMoHcTpanyuu
Tabmuiel 1 cxeMbl: «MHOKECTBEHHBIH
arenu3My; «B3anMoaecTBIEe TEHOBY
Tema «3aKOHOMEPHOCTH U3MEHYUBOCTU»
13.1 | UsmeH4uHnBOCTH 1 B3anMozeiicTBre reHOTHIIA U Cpebl PackpsIBaTh conep:kaHre TEPMUHOB U
MPU3HAKOB. Buibl npu GopMUpPOBaHUU (EHOTHUTIA. MOHATUI: U3MEHYUBOCTb,
U3MEHYHBOCTH M3MEeHYMBOCTh IPU3HAKOB. HEHACJIEACTBEHHAs! N3MEHYNBOCTB,




KauecTBeHHBIE U KOJIMYECTBEHHbBIE
npu3HaKky. Bupl "3MEHYHBOCTH:
HEHACJIeJICTBEHHAs] U HACJIE/ICTBEHHASI.
JleMoHCTpanyuu

Taomuusl 1 cxemsl: «Buasl
U3MEHUYUBOCTHY.

OO6opynoBaHue: )KUBbIE B TepOapHbIe
IK3EMILISIPBI KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpadun) KUBOTHBIX

C pa3IMYHBIMU BUJIAMH H3MCHUHNBOCTH

HacJIeICTBEHHAs N3MEHUYMBOCTb.
CpaBHHMBaATh HEHACJIEACTBEHHYIO
W3MEHYHBOCTH C HACJICICTBEHHOM.
[IpuBOAMTE IPUMEPHI KAYECTBEHHBIX U
KOJINYECTBEHHBIX ITPU3HAKOB
OpraHu3MOB, IPOSIBIICHUN

y OpraHM3MOB HEHACIIECICTBEHHON 1
HacCJIeACTBEHHOM U3MEHUYNBOCTH

13.2 | MoauduxaroHHast MoaudukanoHHas H3MEHUYUBOCTb. PackpeiBath conep:kaHue TEPMUHOB U

U3MEHYMBOCTh Posb cpenbl B popmupoBanuu MOHATHI: MOAN(DUKALTMOHHAS, UITH
MOJU(GUKAOHHON U3MEHUYUBOCTH. beHoTunuYecKast, U3MEHUYUBOCTb,
Hopwma peakiuu npusHaka. BAPUAHTA, BAPUALMOHHBIN psL,
BapuanoHHBIH psg U BapuallMOHHAs BapHalliOHHAsl KpUBasi, HOpMa
kpuBas (B. Moranncen). CBoiicTBa peakuuu pru3HaKa,
MOIU(UKAMOHHONH U3MEHUYUBOCTH. MOJU(PUKALIH.

JleMoHCTpanyuu XapakTepu3oBaTh CBOMCTBA

Ta0nuibl U CXeMBbI: MOJU(UKATMOHHONW U3MEHUYUBOCTH.
«MonudukanmoHHas U3MEHYUBOCTbY. IToxa3pIBaTh pOsIb YCIOBUI BHEIIHEN
Ob6opynoBaHue: KUBbIE U TepOapHbIe cpefbl B pa3BUTHH MOAU(DUKAITMOHHON
AK3EMIUISPBI KOMHATHBIX PACTEHUN; U3MEHYMBOCTH Y OPraHU3MOB.
puCyHKH ((oTorpadun) >kMBOTHBIX C CTpouTh BapHallMOHHBIE P/l U IpaduK KPUBOMH
npuMepamMu MoIU(pUKaIMOHHON HOPMBI PEaKLIUH

U3MEHYHUBOCTH. MIPU3HAKOB Y Pa3JIUYHBIX OPraHU3MOB
JlaGopartopHnast pabota

«HMccnenoBanue 3aKkOHOMEPHOCTEN

MOIM(PUKAITMOHHON N3MEHYUBOCTH.

ITocTpoeHne BapuallMOHHOTO Psiia U

BAPUALMOHHON KPUBOI»

13.3 | 'enoTunuueckas I'enoTHnIMUECKast U3SMEHUNUBOCTb. PackpsIBaTh coaep:kaHre TEPMUHOB U
U3MEHYHUBOCTD. CBolicTBa TeHOTUITMYECKON MOHTHI: KOMOMHATUBHAs
KomOunaTtuBHas U3MEHYMBOCTHU. BUABI TCHOTUIIMYECKOU U3MEHYMBOCTb, MyTallHOHHAs
U3MEHYMBOCTh M3MEHYMBOCTU: KOMOMHATHUBHAs, M3MEHYUBOCTb, KOMOMHALIUN, MYTaIl1H.




MyTallMOHHasI.
KoMOnHaTnBHAS U3MEHUYMBOCTb.
Meiio3 u 0JI0BO IPOLIECC — OCHOBA
KOMOMHATUBHOM M3MCHYHUBOCTH.
Poyib KOMOMHATUBHON U3MEHYHMBOCTH
B CO3JIaHUH I'C€HECTUYCCKOrO
pa3HO00Opa3us B mpeieiax OJHOTO
BH/IA.

JemoHcTpanuu

Tabnuie! u cxemul: «kKoMOMHATUBHAS
U3MEHUYHMBOCTBY, «Melo3y,
«Onao10TBOPEHUEN

XapakTepru3oBaTh CBOICTBA
FeHOTHIINYECCKON U3MECHUNBOCTH.
OnuceIBaTh MEM03 U MOJIOBOM MPOIIECC
KaK OCHOBY IPOSIBJICHUS Y OPTaHU3MOB
KOMOHMHATHBHOM M3MEHYHNBOCTH.
[Toka3piBaTh HA KOHKPETHBIX ITPUMEpax
POJIb KOMOMHATUBHOW M3MEHYMBOCTH
B CO3JIaHUH I'C€HETUYCCKOrO
pPa3HOOOpa3usi OpraHU3MOB B MpeeIax
OJIHOI'O BHJIA.

CpaBHHMBaTh T€HOTUIIUYECKYIO
W3MEHUYUBOCTH ¢ MOIU(DHUKAIIMOHHOM

13.4

MyraunonHas
W3MEHYHUBOCTb.
3aKOHOMEPHOCTH
MYTallHOHHOT'O
npoiecca.
DnureHeTnkKa

MyTanonHass ”3MEHUYNBOCTb. Buibl
MyTaIUii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE U
WHIYIIUPOBAHHBIC MyTaIlUU. SIepHbIE U
LIUTOIUIA3MAaTUYECKUE MYTallUU.
CoMaruueckue u MmojJoBbIe MyTaIUH.
[IpuurHBI BOSHUKHOBEHMSI MYTallUM.
MyTareHsl ¥ UX BIUSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpoIecca. 3aKOH
TOMOJIOTUYECKUX PSII0B

B HacJIeACTBEHHOU N3MEHYNBOCTU
(H.W. BaBunos). Buesnepnas
W3MEHYHUBOCTh U HACIEICTBEHHOCTb.
DONHUreHeTruka v 3IUreHOMUKA,

POJIb SIUTEHETUYECKUX (PaKTOPOB

B HacJeJOBaHUU U U3MEHUYMBOCTHU
(hEHOTUTTNYECKUX TTPU3HAKOB

Yy OpraHU3MOB.

JeMoHCTpanyu

IToprpertsr: I'. le ®pus, B. Moranucesn,
H. . BaBuiios.

PackpbIBaTh cozepkaHue TEPMUHOB U
MOHSTHUI: MyTallul, XPOMOCOMHBIE
nepecTporku (abepparum),
MOJIMIUIOUIMS], aHEYTIJIOU 1N, MYTaHT,
MYTareHsl.

IIpuBOAUTE IPUMEPHI MYyTALIN,
BCTPEUAIOLIUXCS Y PA3HBIX OPraHU3MOB.
Knaccugpunuposars Myranuu

10 pa3HbIM OCHOBAHMSIM.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIax) FeHHbIe MyTaIUH,
XPOMOCOMHBIE ITEPECTPOUKHN Pa3HBIX
BUJIOB: JIEJICIIMH, YTUITMKALUH,
TpaHCIOKAI[U1, UHBEPCUH; T€HOMHbIE
MYyTaIiH.

CpaBHUBaTh MKy cOO0N MyTaluu
pa3HbIX BUJIOB.

XapakTepru3oBaTh CBOMCTBA
MyTallMOHHOW N3MEHYUBOCTH.
Ha3siBaTh mpUUYMHBI MyTalN,

BBIABJISITH HCTOYHHKHU (baKTOpOBMyTaFCHOB B

OKpYKalollel cpejie




Taomuus! 1 cxemsbl: «[ eHeTHUECKHUE
3a00JieBaHUs YeI0BeKay, «Buabl
MYyTalHi».

Ob6opynoBaHue: KHUBBIE U TepOapHbIe
AK3EMILISIPhl KOMHATHBIX PACTCHUI;
pucyHkH (¢poTorpadun) >KUBOTHBIX

C Pa3IMYHBIMU BHIAMH
M3MEHUYHUBOCTH.

(KOCBEHHO).

[TpuBOAUTH (POPMYIHUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PSIOB U
HacCJIeACTBEHHOM NU3MEHUYNBOCTH

H. 1. BaBunoBa u 000CHOBEIBATh €0
3HAUYEHHE VIS IPAKTUKH CEITBCKOTO
X03s1CcTBa

Tema

«I'eHeTHKA YeIoBeKay

141

I'eHeTnka yemoBeKa.
Metoanl
MEIUITHHCKOMN
T'eHETHKHU

Kapuorun yenoseka. MexxyHapoaHas
IporpamMmma MccCJIeI0BaHUs TeHOMa
yenoBeka. MeToabl U3y4eHUs T€HETUKH
YeJIOBEKA: TeHEAIOTMYECKUH,
OJIM3HELOBEIN, IUTOTCHETHYCCKUI,
MONYJISALUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKU .
CoBpeMeHHOE OnpeieTIeHNE TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUNHPOBAHUE, B TOM YHCIIE

¢ nmomorsto IT1{P-ananuza.
HacnenctBennsie 3a0oneBanus
4yeJoBeKa. | 'eHHbIE 1 XpPOMOCOMHBIE
6one3nu yenoBeka. boneznu

C HACIIEICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE
MEJUIIMHCKON T€HEeTUKHI

B MIPEAOTBPALLEHUH U JICUCHUU
TEHETUYECKUX 3a00JICBaHUH YeTOBEKa.
MenuKo-TeHETUYECKOE
KOHCYNbTHpOBaHue. CTBOJIOBBIE

Kki1eTKH. IIoHsATHE «TeHEeTHYECKOro rpy3a».

DTHYECKHUE aCIEKTHI
HUCCIIEIOBAaHU B 001acTH
PEIAKTHPOBAHUS TEHOMA M CTBOJIOBBIX

PackpeiBath copep:kaHue TEPMUHOB U
IOHATHUI: CEKBEHUPOBaHUE, KapTa
XpOMOCOMBI, IPOOAH1, HACIEACTBEHHbIE
0o0Jie3HU (MOHOT'€HHBIE, TIOJIUTCHHBIE,
I€HHbIE, XPOMOCOMHBIE), MEITUKOT€HETUYECKOE
KOHCYJIbTUPOBaHHUE,

JI0pOJ10Basi AMArHOCTHKA, AaMHUOLIEHTE3.
[TepeuncnsiTb 0cOOEHHOCTH U3yUYECHUS
TEHETHUKH YeJI0BEKa U METO/IbI
MEANIMHCKONW F€HETHUKH.
XapakTepu30BaTh METO/IbI U3yUEHUS
TEHETHKH YeJloBeKa (FreHealornuecKuid,
OJM3HELOBEIN, IUTOTCHETHYECKUI,
MOJIEKYJISIPHO-T€HETHUECKHH,
MOMYJSIIUOHHO-CTaTUCTUYECKU ).
OnwuceIBaTh LENH, 331a41 U
JIOCTHKEHUS] MEKTyHApOIHOM
porpaMMsl «I'€HOM YeroBeKay.
Pa3znuyath Ha n300paxeHusx (cxemax,
TabIMIIax) KapThl XPOMOCOM
(reneruueckue, puznyecKue,
CUKBEHCOBBIE). ONNUCHIBATh METOABI
COBPEMEHHOTO

OINpEEIICHUs] TEHOTUIIAa OPraHU3Ma:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE,




KJIETOK.
['eneTnueckue (pakToOphl MOBBIIICHHON
YyBCTBUTEIBHOCTH YEJIOBEKA

K (pH3UYecKOMy U XUMHYECKOMY
3arps3HEHUIO OKPYXKAIOIIEH CpPeIbl.
['eneTnueckast mpeapacnoioKEHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.
JleMoHCTpanyuu

Tabmump! u cxemsl: «KapuoTun
YesioBeKkay, «MeToibl H3ydeHUs
IeHETHKH YeJIoBeKa», «I eHeTnueckue
3a00JICBaHUS YEIOBEKaY.
[TpakTrueckas padota

«CocTaByieHHE U aHAJIU3 POAOCIOBHOI

TCHOTUIHPOBAHKE, B TOM YHCIIC
¢ nomomwio I11[P-ananu3a.

XapakTepru3oBaTh HaCJICICTBCHHBIC
3a00JIeBaHUs YeI0BeKa U 3a00J1eBaHuUs

C HACJIEICTBEHHOM

MPEIPACIIONOKEHHOCTHIO.

CpaBHHMBaTh T€HHBIC, XPOMOCOMHBIC

0o0JIe3HU Yea0BeKa U 00JIe3HU

C HaCJIEICTBEHHOU

MIPEIPACIIONOKEHHOCTHIO.

YcTaHaBIMBaTh B3aUMOCBS3b MEXKTY
HACJIEACTBEHHBIMU 3a00/I€BAHUSIMUA

yeJI0BEKA U UX FeHETHYECKOH OCHOBOIA.
OO0O0CHOBBIBAThH 3HAYEHUE MEIUKOT€HETHYECKOTO
KOHCYJTbTUPOBaHUS

B IIPEIOTBPALICHUH U JICUCHUU

HAacJIEACTBEHHBIX 3a00J1€BaHUI

yeoBeKa

Tema

«CGJ'ICKI_II/IH OpTaHnu3MOB»

151

OCHOBHBIE TTOHATHUA
CEJEKIIUU

JlomecTuKanus ¥ CeNeKIus.
3apoxACHUE CEJIEKIIUU U
JIOMECTHKALIMU. Y YECHHE

H.W. BaBunosa o LleHTpax IpOUCXOXKICHUS U

MHOT000pa3ust

KYJIbTYpPHBIX pacTeHuid. Ponb cenexkuumn
B CO3/IaHUU COPTOB PACTEHUN U TTOPOJT
’KUBOTHBIX. COpT, MOpO/a, IITaMM.
3aK0H TOMOJIOTHYECKUX PSIJIOB

B HaCJEACTBEHHON N3MEHUNBOCTHU
H.N. BaBunoBa, ero 3HaueHHE

JUTSI CeJICKITMOHHOMN paboTHI.
JeMoHCTpanyu

IToprpetsr: H. U. BaBuios,

W. B. Muuypum, I'. /1. Kapneuenko,

PackpsIBaTh conep:kaHre OCHOBHBIX
MIOHSTHI: CEJIEKLUs, TOMECTUKALIMS,
IIPUMUTHBHAS CEJICKIUA,
KOMOWHATHUBHAs CeNEKIUs, COPT, IOpoJa,
HITaMM.

IlepeunciiATb OCHOBHBIE HTAIIbI
Pa3BUTHSA CENEKIUH KaK IIpouecca u
HayKH.

XapakTepru30BaTh COJIEPKAHUE YUEHUS
H. Y. BaBuiosa o LienTpax
MIPOUCXOXKACHUS 1 MHOTOOOpa3ust
KYJIBTYPHBIX PACTEHUH.

ITokaseiBaTh L{eHTpBI IPOUCXOKACHUS U
MHOTr000pa3usi KyIbTYpHBIX pacCTeHUH U
I{eHTpBI TOMECTUKALIMY TOMAITHUX




I1. IT. JTykbsinenko, b. JI. Actaypos.
Tabmuubt u cxembl: «L{eHTpEHI
MIPOUCXOXKACHUS U MHOTOOOpa3us
KYJIBTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIEICTBEHHOW U3MEHUYUBOCTH.
JlaGopaTtopHnast pabota

«M3yueHune copToB KyJIbTYPHbIX
pacTeHuii U TopoJI AOMAITHUX
JKUBOTHBIX)

YKUBOTHBIX Ha KapTe MUpPa, CBSI3bIBATH
HX MECTOIIOJIOKCHUE C OYaraMmu
BO3HUKHOBEHHUSI IPEBHEUIITUX
UBUIN3ALHUHA.

CpaBHHBaTh COPT, IOPOAY, IIITAMM

C BUJIAMHU-POJIMYAMHU.

OOOCHOBBIBATh 3HAUYEHUE 3aKOHA
TOMOJIOTUYECKUX PSIOB B
HACJIEACTBEHHON N3MEHUYMBOCTH

H. 1. BaBuioBa 115 CEICKIIMOHHOM
padoTHI.

OrnuchIBaTh NMEPCHEKTUBBI
JIOMECTHUKALIMN U CO3IaHNE HOBBIX
COPTOB KYJIBTYPHBIX PAaCTCHUM, TOPO/T
JIOMAIIHHUX KUBOTHBIX U IIITAMMOB
MHUKPOOPTaHU3MOB

15.2

Metoanl
CEJICKIIMOHHOMN
pabotsl. CoxpaHeHue,
W3y4EHHE U
HCITOJIb30BaHUE
Te€HETHYECKUX

pecypcoB

MeToapl CeNeKIIMOHHON pabOTHI.
HckyccTBeHHBIN 0TOOP: MacCOBBIH U
WHJUBU1yaJIbHBIA. DTalbl
KOMOMHAIIMOHHOM CEJIEKIIMH.
HcnblTanue npon3BoaUTENEH

1o noToMcTBY. OTOOp MO FEHOTUITY

C TIOMOIIIBIO OIEHKHU (heHOTHTIA
MOTOMCTBA M OTOOP IO TEHOTHUITY

¢ moMonipto ananuza JIHK.

N ckyccTBEHHBIN MyTareHe3 Kak MeTo/
CEJIEKLIMOHHOM paboOThI.
PagnanuoHHbBIN U XUMHYECKUHU
MyTareHe3 Kak MCTOUYHUK MYTallui

Y KyJIbTYPHBIX (HOPM OPraHU3MOB.
Hcronp30BaHne T€HOMHOTO
pEIaKTUPOBAHUS U METO/IOB
pexombunanTHeIX JIHK nis monydyenwnst
HCXOJHOTO MaTepralia JiJisl CEJICKIUH.

PackpeiBath conep:kaHue TEPMUHOB U
MOHSTHUI: UCKYCCTBEHHBINH 0TOOD,
MIPOU3BOJUTENHN, DJKCTEPHED,
OJIM3KOPO/ICTBEHHOE CKPEIUBAaHUE, WIN
UHOPHIMHT, HEPOJCTBEHHOE
CKpellMBaHNe, WIN ayTOPUINHT, YUCTAasI
JIMHUSA, TeTepo3ucC (THOpuaAHas cuia),
T€HOMHOE PEAAKTUPOBAHUE,
HCKYCCTBEHHBII MyTareHes, (hakTOpbIMyTareHsl,
MTOJIMIUIONIbI, OTAAJIEHHAS
ruOpuan3aIys, CeKBEHUPOBAHHUE.
XapakTepru30BaTh OCHOBHBIE METO/IbI
CEJICKLIMM PACTEHUN U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp U
rUOPUIN3ALHIO.

CpaBHUBATh MacCOBBII HCKYCCTBEHHBIH
0TOOp ¢ MHAUBUYAIbHBIM, TTOKA3bIBAThH
VX 3HAYEHUE ISl CEJICKIINU




[TonyyeHnue noJUIIOna0B.
BuyTtpuBunoBas rubpunnzanus.
bii3kopoaCTBEHHOE CKpEIMBaHuE,
iy nHOpuauHr. Hepoacreennoe
CKpellIUBaHKe, WIH ayTOPUINHT.
I'erepo3uc 1 ero NpUYUHBI.
Hcnons3oBanue rereposuca

B cestekiuu. OtnanénHas
rubpuauzanus. [Ipeogonenue 6ecroaus
MEKBHUIOBBIX THOPHUIOB.

JlocTrkeHus celeKUuu pacTeHU 1
JKUBOTHBIX. «3€N€Hast PEBOTIOLIUS.
CoxpaHeHue U U3y4eHHE T€HETUYECKUX
pPECYPCOB KYJIbTYPHBIX PACTEHUH U UX
JUKUX pOUYEH JJI CO3/1aHUs HOBBIX
COpPTOB U THOPHUIOB
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.
N3yuyenue, coxpaHeHUE U yIIpaBICHUE
TF€HETUYECKUMHU PECYpPCaMHU
CEJIbCKOX O3S CTBEHHBIX U
IIPOMBICIIOBBIX KUBOTHBIX B II€JIAX
YJIy4IIEHUS CYHIECTBYIOIUX U CO3AAHUS
HOBBIX MOPOJI, TUHUI U KPOCCOB, B TOM
quCcJIe C IPUMEHEHNEM COBPEMEHHBIX
METO/I0B HAYYHBIX HCCIIEA0BAHUM,
NEPEOBBIX UIEH U MEPCIEKTUBHBIX
TEXHOJIOT .

JeMoHcTpauun

IToptpetsr: H. 1. BaBunos,

H. B. Muuypus, I'. /1. Kapneuenko,

H. bopinoyr, 1. K. benses.

Tabmunsl 1 cxeMbl: «MeToabl
cenekumny, «OtaanénHas
ruOpuu3anus», «MyrareHesy.

KYJIbTYPHBIX PACTCHHH U JOMAIIHUX
JKUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE PUMEPHI
OTAANIEHHON THOPUAN3ALIUY B CENICKIIUH.
OnuceiBath onbIT I'. /. Kapneuenko

O MPEOJIOJICHUIO OECTLTONHS
MEXBUIOBBIX THOPUIOB.

Paznuyarh Ha 300paxkeHmsIX (cxeMax,
TabJIMLax) y OTAEIbHBIX NpeCTaBUTENCH
KOHKPETHOT'O COpTa U

MOPO/IbI XO3WCTBEHHO 1IEHHBIE
MIPU3HAKHU, HEOOXOIUMBIE YETIOBEKY.
XapakTepus3oBaTh POJb CENEKINUU

B 00€CIIeYCHUH MTPOJOBOIBCTBEHHON
0€30MacHOCTH YeIIOBEYECTBA.
[IpuBOANTH KOHKPETHBIE MPUMEPHI
JOCTHKEHUH CENEKIUU KYIbTYypPHBIX
pacTEeHUM U JOMAIIHUX KUBOTHBIX

B Poccun




JlaGopaTtopHnas pabota

«M3yueHne METOA0B CENEKIIUN PACTEHUI»
[TpakTnueckas pabota

«IIpuBUBKa pacTeHUI».

Oxkckypeusi «OCHOBHBIE METO/IbI U
JIOCTHKEHUS CEJIEKLIUN PACTEHUHN U
JKUBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHLIUIO, INIEMEHHYIO (hepmy,
COPTOUCIIBITATENIbHBIA YYACTOK,

B TEINIMYHOE XO3SMCTBO,

B J1a00paTOPHIO arpOyHUBEPCUTETA WU
HAy4YHOTO LIEHTPA)»

Tema

«BHOTEXHOIOIUA U CHHTETHYECKAsT OO0 U

16.1

buorexHonorus kak
HayKa U OTpacib
MPOU3BOACTBA

1

OOBEeKTHI, UCTIOIb3YyEMbIE

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEePUCTHKA.
TpanunrionHast OMOTEXHOIOTHUS:
xJieboneueHue, moIydeHue
KHCJIOMOJIOYHBIX TTPOTYKTOB,
BUHOAENUE. MUKpOOHOTOrHUeCKUui
cuHTe3. OOBEKThI
MUKPOOHOJIIOTUYECKUX TEXHOJIOTHH.
[TpounsBoacTBO Oenka, aMUHOKUCIIOT U
BUTAMHUHOB.

JeMoHCcTpanyuu

Tabmuie! u cxemsl: «Vcmonb3oBanue
MHUKPOOPTaHU3MOB B TTPOMBIITUIECHHOM
IIPOU3BOJICTBE.

JlaGopaTtopHnast pabota

«M3yueHnue oObeKTOB
OMOTEXHOJIOTHI.

[TpakTudeckas pabota

«ITosryyeHre MOJIOYHOKHUCIIBIX

PackpwiBath cojepkaHne TEPMHHOB U
MMOHATHI: OMOTEXHOJIOT U,
TpaIUIIMOHHAS] OMOTEXHOJIOTHS,
MHUKPOOHOJIOTMYCCKUI CHHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[lepeuncnars HampaBlIeHUs
OMOTEXHOJIOTUH; I[CJIA U 3a/1a4H,
cTosIIMe TIepe]] OMOTEXHOJIOTHEH.
XapaktepuzoBaTh OOBEKTHI,
UCIIONIb3YeMbIe B OMOTEXHOIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IBI
TPaAULIMOHHON OMOTEXHOJIOTUU U TIOCTHKEHUS
MHUKPOOHOJIOTHYECKOM

TEXHOJIOTHH.

OOOCHOBEIBAThH 3HAUCHUE
OMOTEXHOJIOTHU

JUISL CENTbCKOXO03SMCTBECHHOT'O
MIPOU3BOJICTBA




MIPOJYKTOBY.
Oxckypeust «buorexHonorus —
Ba)KHEiI1asi TPOU3BOIUTENbHAS CHIIa

COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

16.2 | OcHOBHBIC Co3anue TEXHOJIOTUI 1 PackpeiBath cojiepkaHre TEPMUHOB U
HarpaBJICHUs WHCTPYMEHTOB 1I€JICHANPABIEHHOTO MOHSATUMN: KJIIETOYHAsI MHXKCHEPUS,
CUHTETUYECKOU WU3MEHEHUS U KOHCTPYUPOBAHUSA KJIETOYHAs! TEXHOJIOT U, METO/
Ounonoruun T€HOMOB C LIEJIBIO MOTYyUECHUSI KYJBTYPHI KJIETOK U TKaHEH,

OpPraHMU3MOB U UX KOMIIOHEHTOB, TOTUIIOTEHTHOCTD, IJTIOPUIIOTEHTHOCTb,
COJIeprKalIiX HE BCTpEYaroIrecs CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
B IIPUPO/Ie OMOCHHTETHYECKUE TYTH. Pa3MHOKEHUE PACTEHUM, COMaTUYECKast
Kinerounas nmxenepus. Metosl rUOpUIU3aIys, TalyIONIbl, THOPUIOMBI,
KYJbTYpbI KJIETOK U TKaHEW pacTeHUH U MOHOKJIOHAJIbHBIE U TIOJIMKJIOHAIbHBIE
*uBOTHBIX. Kpnobanku. Comarnueckas aHTUTENa, METOJ] TPAHCIIAHTAIIUU SIED,
ruOpuaAn3aIys 1 COMaTHYECKUN KJIOHUPOBaHHUE.
smOpuorenes. Mcnonp3oBanue Xapaktepu3oBaTh OCHOBHBIE
raruiouJI0B B CEIEKLUH PACTEHUM. HaIlpaBJIEHUsI CUHTETUYECKON
[TonydyeHne MOHOKJIOHAJIbHBIX AHTUTEI. ounonorun. OMUCHIBaTh HA KOHKPETHBIX
Hcnonb30BaHNEe MOHOKIIOHAJIBHBIX U npuMepax
MTOJIMKJIOHAJIBHBIX aHTHUTEI METO/IbI KJIETOYHOW WHKEHEPHH.
B MeauuuHe. MckyccTBeHHOE [IpuBOANTE IPUMEPHI UCTIOJIB30BAHUS
OIIOIOTBOpEHUE. PeKoHCTpYyKIIMS MOHOKJIOHAJIBHBIX U MOJTHKIOHATIBHBIX
SAUIEKIETOK U KIIOHUPOBAHUE aQHTUTEN B MEAUIIMHE.
JKUBOTHBIX. MeTO/ TpaHCIIJIaHTaIlu! OreHrBaTh 3HAYEHUE CUHTETUYECKOM
anep kiaetok. TexHonoruu OMOJIOTHH JIJIsl CETTbCKOTO X0341UCTBA U
03/I0pOBJICHUS, KYJIbTUBUPOBAHUS U METUIIUHBI
MHUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
CEIBCKOXO035HUCTBEHHBIX KYJIBTYP.
JleMoHCTpauyuu
Ta6mump! u cxemsl: «Knerounast
WHKEHEPUS»

16.3 | XpomocomHas 1 XPpOMOCOMHAsI U T€HHAsl NHKEHEPUSL. PackpsIBaTh conepkaHne TEPMUHOB U




T'CHHAA WHIKCHCPUS

HckyccTBeHHBIN CUHTE3 T€HA U
KOHCTPYHPOBAaHUE PEKOMOMHAHTHBIX
JHK. Co3nanue TpaHCT€HHBIX
Opranu3moB. JlOCTHKEHUS U
MEePCIEKTUBBI XPOMOCOMHOM U T€HHOMH
MHXEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHE MTPOOJIEMbI TeHHON
WHXXEHEPUHU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: «I eHHast
WHXXCHEPUS»

TIOHATHUI: TeHHAsI WHXKEHEPUS,
PECTPUKIIMOHHBIC YHIOHYKIICa3bI
(pecTpuKTasbl), TUIKUE KOHIIBI,
TTa3MUIBI, PECTPUKIIHS, TUTUPOBAHHE,
TpaHchopMaIus, CKpUHUHT,
TpaHCTEHHBIC (TEHETUYECKH
MOAUGUIIUPOBAHHBIE) OPTAHU3MBI.
OnuceiBaTh METOJIBI PEMPOTYKTUBHOTO
U TEPaIeBTUYECKOTO KIIOHUPOBAHUS,
KJICTOYHBIC TEXHOJIOTHH U CIIOCOOBI
TCHETHYCCKOW WH)KCHEPUH.
XapakTepu30BaTh JOCTHKCHHS TEHHOU
WH)KCHEPUH.

16.4

Memununckue
OHOTEXHOJIOT MU

MeunacKkre OMOTEXHOIOINH.
[ToctrenomHuas nudposas
MenuiuHa. [1I{P-aguarsoctuka.
MeTab010MHBIH aHAIN3,
TeHOLICHTPUYECKHUI aHAIIN3
IIPOTEOMA YEJIOBEKA JJIs1 OLICHKU
COCTOSIHMS €T0 3/I0POBbSI.
Hcnonbp30BaHNE CTBOJIOBBIX KJIETOK.
TaprerHas Tepanus paxa.
3D-6uonnxeHepus ais pa3pabOTKu
(GyHIaMEHTaJIbHBIX OCHOB
MEANIMHCKUX TEXHOJIOTHH, CO30aHMs
KOMIUIEKCHBIX TKaHEeW coueTaHuEM
TEXHOJIOTHI TPEXMEPHOTO
OMOnpUHTHHTA U cKaddonaauHra
JUIsl pELIeHNUs 3a1a4
MEPCOHATIM3UPOBAHHON MEIHUIUHBI.
CoztaHne BEKTOPHBIX BaKIIMH C IIEJIBIO
obecrneyeHnsi KOMOMHUPOBAHHOM
3anMThl OT Bo30yaureneit OPBU,
YCTaHOBJICHUE MOJIEKYJISIPHBIX

PackpeiBath copepkaHue TEPMUHOB U
MOHATHN: MEIUIIMHCKAS
OMOTEXHOJIOTUSI, METa0OJIOMHBII
aHaJIn3, TCHOLEHTPUYECKUI aHaIn3,
[IEPCOHAIN3UPOBAHHAS ME/IUIIMHA,
pereHepaTuBHasi MEULMHA.
XapakTepru3oBaTh METOIbI
METa00JIOMHOTO U T€HOLEHTPUIECKOTO
aHaAJIM3a; UCIIOJIb30BAHNUE CTBOJIOBBIX
ki1eTok; [I1IP-n1uarHocTuKky; TapreTHyro
TEpaIuIo paka




MexaHu3MoB ¢yHKInoHuposanus PHK-
COJIepXKaIIiX BUPYCOB,

BBI3BIBAIOIINX 0CO00 OMACHbIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX

11 kjaacc
Ne | HaumenoBanue | Kosmmu | IlporpaMmmuoe cogep:kanue OcHOBHBIE BHBI AeATEJILHOCTH
nn | rem €CTBO 00yYAIOIIMXCS
yueOHoro 4acoB
npeaMera
Tema «3aposk/IeHrue U pa3BUTHE SBOJIOIMOHHBIX MPEJACTaBICHUN B OMOJIOTUI

11

OBOJIOIHOHHAA
teopus Y. lapsuna

1

OpomouronHas teopus Y. Jlapuna.
[TpennochuiKyu BO3HUKHOBEHUS
JapBuHu3Ma. JKU3Hb U Hay4dHas
nearenbHocTh Y. [lapBuHa.
JlemoHcTpamuu

[Toptpetsr: Apuctorens, K. Jlunnei,
K. b. Jlamapk, 3. K. Cenr-Unep,

K. Krossbe, Y. JlapBuH.

Tabnuupl u cxembl: «CHucTemMa KUBOU
npuposl (1o K. JIunnero)»,
«JlecTHHIIA )KUBBIX CYIECTB

(mo Jlamapky)», «MexaHnusm
(dbopMHpOBaHUs PUCTIOCOOIEHUI

Y PaCTEHMI U )KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. JlapsuHay,
«Haxonku Y. JTapBuna»

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSTHUH: KpeallnOHU3M, BUI,
cUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
HCKYCCTBEHHAsl CUCTEMA
KJ1acCU(UKALUN OPTaHU3MOB,
HCTOPUYECKHUIN METO/, JapBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrotens, Omnenokna, Jlykperus
Kapa, /Ix. Pes Ha pa3BuTHE )KUBOI
HPUPOJIBIL.

Ouennsats Bknajg K. JInnaes

B pa3BUTHE OMOJIOTHUH.

CpaBHMBAaTh B3IJIsA/Ibl HA BUJ U
spommonnio K. JInnnes, K. b. Jlamapka
u Y. lapBuna.

Kputnuecku onieHuBaTh
KpEalMOHNCTCKHE B3IJIS/1bI HA JKUBYIO
MIPUPOLY.

[lepeuncnars KylabTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAYYHbIE TPEIIOCHUIKI
MIOSIBJIIEHUS SBOJIFOLIMOHHOW T€OpUn

Y. /lapBuHa.




OnuceiBaTh POJIb HCTOPUIECKOTO
METOo/1a.

N3naraTe CylIHOCTB IBOIFOLIUOHHOU
teopuu Y. JlapsuHa.

HazwiBath 0OcHOBHBIE (haKkThl OHOTpadum
Y. JTapBuHa 1 3Tanbl CO31aHUS UM
HBOJIFOLIMOHHON TEOPUU

1.2 | ABmwxymue cuibl JIBrKyIlIME CUIIBbI HBOJIIOLIMM BUJIOB PackpeiBaTh copep:kaHue TEPMUHOB U

JBOJIIOLIMM BUJIOB no Y. JlapBuny (BbIcOKas IIOHSITHI: HACJIEICTBEHHOCTb,

no Y. [lapBuny MHTEHCUBHOCTH Pa3MHOXKECHUS M3MEHYMBOCTb, HICKYCCTBEHHBIH 0TOOP,
OpraHU3MOB, HACJIEICTBEHHAs Oopb0a 3a cylecTBOBaHHE,
M3MEHUYUBOCTb, OOpHOa €CTECTBEHHBII 0TOOP.
3a CyILIECTBOBAHUE, ECTECTBEHHBIN U W3narath CylHOCTb yYE€HHUS
HCKYCCTBEHHBIN 0TOOP). Y. lapBrHa 00 UCKYCCTBEHHOM OTOOpE.
JemoHcTpauuu XapakTepu30BaTh JBUKYLINE CUTIBI
IToprper: Y. lapBuH. SBOJIFOLIMY BUJIOB 110 J[apBHHY.
TaGnuupl 1 cxembl: «PopMbl OOPHOBI [IpyuMeHsTH 3HaHMS O ABMIKYILUX CHJIAX
3a cylecTBOBaHue», «Ilopoasl ABOJIIOIIMU BUAOB 110 J[apBUHY
rony6eity, «MHorooopasue IUTsl OOBbSICHEHUSI MHOTOO0pa3usl BUIOB,
KYJIbTYPHBIX (POPM KamycCThI», MOPO/I TOMAIITHUX KUBOTHBIX U COPTOB
«Ilopoapl OMAITHUX KUBOTHBIXY, KYJIBbTYPHBIX PaCTCHHUM
«Cxema oOpa30BaHUsI HOBBIX BUIOB
(mo Y. HapBuny)», «Cxema
COOTHOILIEHUS ABMXKYIIHUX CHII
HBOJIFOLIMN»

1.3 | ®opmupoBanue OdopmieHne CUHTETUYECKON TEOPUH PackpsIBaTh conep:kaHue TEPMUHOB U
CUHTETUYECKOU sBomtoru (CTD). Heirpanbhas MOHATUI: JapBUHU3M, MyTallUH,

TEOPHH IBOJIOIINH

Teopus sBoitolu. CoBpeMeHHas
HBOJIIOIIMOHHAsT OMOJIOTHS.

3Ha4YeHME 3BOJIOLMOHHON TEOPUH

B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM
KapTHHBI MUDA.

JleMoHCTpauun

IToptpetsr: C. C. YeTBepuKoB,

MYTal[MOHHBIN MPOIIECC.

OOBSACHATH MPUYUHBI KpU3HCA
JApBUHHU3MA.

OO0CHOBBIBATH 3aKOHOMEPHOCTh
TpaHcpopmalu JapBUHU3MA

B CUHTETHUYECKYIO TEOPHIO IBOJIIOLUN
(CT9).




N. N. llImansraysen, [x. XonaenH,
J1. K. benses.

Taomuus! 1 cxembl: «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TeOpUn
SBOJTFOLIN

Hznarate ocHOBHBIC moyioxkenus CTO.
Ouenubats Briag . Jle ®pusa,

C. C. YerBepukosa,

M. W. maneraysena, Jl. K. bensesa
B (opmupoBanue CTD.

OunenuBats 3naucuHue CTO

B (hpopMUpOBaHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA

Tema «MukposBomOLUS U €€ Pe3yIbTAThI»

2.1 Dranbl 3 [Tonynsuus Kak 3neMeHTapHast PackpeiBath conepxanre TEpPMUHOB U
9BOJIIOLIUOHHOTO enuHuIA BoIoi. COBpeMEHHbIE HOHATUI: MUKPO3BOJIIOLUS,
nporuecca: METO/]IbI OLCHKH T'€HETUIECKOTO MaKpPOABOJIOIHSI, MyTaIlHH, TIOMYJISIIH,
MHKPO3BOJIIOIHS U Pa3HO00pa3usi U CTPYKTYPHI KOMOMHAIH T'€HOB, TeHO(POHI,
MaKpOABOJIFOIIHSL. nonymanuii. U3menenue renoponaa 3IIEMEHTAPHOE IBOJIONMOHHOE SIBIICHUE.
[Monmymsmus — HOMYJIALUY KaK JJIEMEHTapHOe XapakTepr30BaTh MUKPOIBOIIOIHIO KaK
3NIeMEHTapHas IBOJIIOLIMOHHOE SIBJICHNE. 3aKOH ATaIl NOSBICHHUS IPUCTIOCOOICHUH
eMHHLA reHetndeckoro pasHoBecus/x. Xapau, B. BU1000pa30BaHus. XapaKTeprU30BaTh
HBOJIIOLIUU Baiin6epra. MOMYJISILMIO KaK

JlemoHCcTpanun AJIEMEHTAPHYIO €IMHUILY 3BOJIIOLINH.

Tabmune! u cxembl: «MyTanoHHas
WU3MEHUYUBOCTHY, «llomymnsamuonnas
CTPYKTypa Buaay», «CxemMa mposiBIeHUS
3akoHa Xapau—BaiinGepray.
JlaGopartopHnast pabota

«BpIsiBI€HNE U3MEHUUBOCTH Y 0cO0€i
OJIHOTO BUJA»

[lepeunciaATh NpU3HAKK UICATBHON
HOMYJSUN U OOBSICHATD YCIOBUS
BBIIIOJIHEHUS 3aKOHA Xapau—
Baiin6epra.

[TpuMeHsITh UMeroLIueCs 3HAHUS

JUIs OOBSICHEHUS IPUYMH U3MEHUYHMBOCTH
y 0co0eit 0JTHOTO BUJIA

2.2

DnemMeHTapHbIe 3 DneMeHTapHbIe GaKTOPHI (JBIKYILHE
(bakTopbl CHUJIBI) 3BONTIOIMH. MyTallMOHHBIN
DBOJIIOLUH nporecc. KombunaruBHas

M3MEHYUBOCTD. Jlpeii¢ reHoB —
cilyyaiiHble HEeHaApaBJICHHBIE
M3MEHEHUS 4acTOT aJuleIen

B OMYJAMAX. DPPEKT OCHOBATEIS.
O} dexT OyTHIIIOYHOTO FOPIIbIIIKA.

PackpbIBaTh conepkaHle TEPMUHOB U
MTOHATUI: MyTal[MOHHBIN ITPOIIECC,
KOMOWHATUBHAsI U3MEHUYUBOCTD,
TOITYJISIITHOHHBIC BOJIHBI, Ipei() TeHOB,
MUTpalny, U30J1Us, Teorpaduyeckas
(mpocTpaHCTBEHHAsI) U3OJISILIMS,
Ouonornueckas (penpoyKTHBHas)
n3oJsius, dhdext ocHoBarens, b dexT




CHMXeHUe reHeTHYECKOro
Pa3HOO0pa3usi: MPUUUHBI U CIECACTBUSL.
[TposiBnenue a3¢gdexra nperidha reHoB

B OOJIBIIMX ¥ MAJIBIX TIOMYJISIIUSX.
Murpauuu. M3omsums nonysiuin:
reorpaduueckas (IpoCTpaHCTBEHHAs),
Oounosornueckasi (penpoyKTHBHAS ).
JleMoHCTpanyuu

[ToptpeTtsr: C. C. UeTBepHKOB,

9. Maiip. TaGnuIibl U CXeMbl: «JIBUKYIIIHUE CUITBI
HBOIIIOLIMNY, « IKOJIOTHYECKas
M30JISIUS MOMYJISIUAN CEBAaHCKOM
dopenny», «I'eorpaduyeckas u30ISLUS
JIMCTBEHHUIIBI CHOUPCKOHN 1
JUCTBEHHUIIBI AAYPCKOW»,
«[TonmynsImoHHBIE BOJTHBI YUCICHHOCTH
XHUIIHUKOB U )KEPTB»

OYTBLJIOYHOTO TOPJIBIIIKA.
XapakTepus3oBaTh dJIEMEHTapHbIE
(bakTOphI (IBUKYIIME CHIIBI) SBOJIOIIHH.
OnenuBats Bkiaja C. C. YerBepukosa,
3. Maiipa B pa3BUTHE 3BOJIOIMOHHOTO
YUEHUS.

OOBACHATH MPUUMHBI HEHAIPABJIEHHOTO
JIEUCTBHSI 3JIEMEHTAPHBIX
HBOJIIOLIMOHHBIX (PaKTOPOB.

[TpuMeHSITh UMEIOIIINECS 3HAHUSO JIBHKYITIX
CHJIaX 3BOJIOLUU

JUIsl 0OObSICHEHUS IPUYUH pa3HOOOpa3us
reHo(oH1a MOMYJISINI OAHOTO BUJA

2.3

EcrecTBenHbIN
oTOop —
HaIPAaBJISTIOIIHAI
dakTop BOMOLINU

EcrecTBennsbIit oTO0Op —
HaMpaBJSIOMUN (aKTOP IBOIIOLUH.
®opMbI ECTECTBEHHOTO 0TOOpA:!
JBUKYIIUHI, CTAOUIN3UPYIOIINHN,
pa3pbIBaOIIUH (IU3PYIITUBHBIN).
[TonoBoii oT60p. Bo3HukHOBEHKE U
HBOJIIOLIMSI COLIMAILHOTO TTOBEJCHUS
JKUBOTHBIX.

JeMoHCcTpanyuu

Tabnuupl u cxembl: «Cxema JIeicTBUS
€CTECTBEHHOT'0 0TOOpay, «PopMbl
O0pHOBI 32 CYIIIECTBOBAHUEY,
«MHYyCTpUAIBHBIA METTAHU3MY,
«OKuBBIE HCKOTIAEMBIE

PackpwiBath cojepkaHne TEPMHHOB U
MIOHSTHIA: €CTECTBEHHBIN 0TOOP,
JBIKYLIUI 0TOOP, CTAaOMIN3UPYIOIUI
0TOOp, pa3phIBAIOIIHNI 0TOOP, TOIOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBINH 0TOOP
KaK JBMKYIIYIO U HAIIPABJISIONIYIO CUTTY
HBOJIIOLUH, €70 (POPMBI.

Paznuuats popMbl eCTECTBEHHOTO
0TOOpa B MOMYJNSIHSIX, TIPUBOIUTH
MIPUMEPHI ICHCTBUS B TIOMYJISAIIHASX
¢dbopM ecTecTBEHHOTO 0TOOpa.
OOBICHATH MPEANOCHUTKH JJISI IEHCTBHS
JIBUXKYIIEH U cTabunusupyromeil hopm
€CTECTBEHHOT'0 0TOOpa.

CpaBuuBaTh (OPMBI €CTECTBEHHOTO
0TOOpa, JIeJaTh BHIBOJIBI HA OCHOBE




cpaBHeHus. [IpUMEHSATh UMEIOLIIHECS 3HAHUS
0 €CTECTBEHHOM O0TOOpE

JUTs1 00BSACHEHUS [TPOIIECCOB,
MPOUCXOAAIIHNX B IMOMYJIALNUAX BUAOB
OpraHu3MOB

2.4 | [IpucnocoOiaeHHOC [Ipucnoco0aeHHOCTh OPraHU3MOB KaK PackpeiBath conepxkanue TepMUHA

Thb pe3yJbTaT MUKPOIBOIIOIHH. MPUCIIOCOOICHHOCTh OPTaHU3MOB

OpPraHU3MOB KaK Bo3HHUKHOBEHHE TPUCIIOCOOICHUN (amanrarus), apomopdo3s,

pe3ynbTaT y opranuzmoB. ApoMopho3bl U UANOaJanTalus.

MUKPO3BOIIOLUI uanoanantauuu. [Tpumepst [TpuBOIUTH KOHKPETHBIE IPUMEPHI
MPUCTIOCOOJICHHUI Y OPTaHU3MOB: MPUCTIOCOOICHHUI OpraHu3MOB
MopdooruuecKue, HU3n0IOTHIeCcKue, (Mopdonornueckne, PU3NOIOTHIECKHE,
OMOXHMHYECKHE, TTOBEICHYECKHE. OMOXHMHYECKHE, TTOBEICHYECKHE).
OTHOCUTEIBHOCTH IPUCIIOCOOJIEHHOCTH OOBSACHATh MEXaHU3M BOSHHUKHOBEHHS
OpraHU3MOB. MPUCTIOCOOICHUI Y OPTaHU3MOB.
JleMoHCTpanyuu [TpuBoauTh NprMepsl apoMop(ho30B U
TaOmuIe! U CXEMBI: UANOaTaNTalui y pacCTeHUH U
«IlokpoBUTENLCTBEHHAS OKpAcKa JKUBOTHBIX.
KUBOTHBIX», «[Ipenynpexnaromas OOBACHATH pOsIb apOMOP(PO30B
OKpacKa >KHUBOTHBIX», B OCBOEGHUHU OpraHU3MaMH HOBBIX CpeJl
«DPU3H0I0THYECKHE afJalTALIAN», oOuTaHMUS.
«[IpucrnocobIeHHOCTh OPraHU3MOB H OOBICHATH POJIb UANOAATITAIINIA
€€ OTHOCUTEIBHOCTDY. B IIPUCIIOCOOJIEHUU OPraHU3MOB
OOGopynoBanue: repOapuu pacTeHUI; K KOHKPETHBIM YCJIIOBHUSIM CPEJIBI.
KOJUIEKIIMA HACEKOMBIX; Uyderna NTULl U Jloka3pIBaTh OTHOCHUTEIBHBIN XapaKTeP
3Bepel ¢ MpUMeEPaMy Pa3IMYHbIX MPUCTIOCOOTIEHHOCTH U MTPUBOJIUTH
npucnocobienuit. JJaboparopnas padota IIPUMEPBI OTHOCUTEIBHOCTH aJalTal|ii.
«IIpucnocobneHunst OpraHu3MoB U UX PackppiBaTh 3HaU€HUE ABMKYILHUX CHII
OTHOCHTEJIbHAS 11€7IeCO00Pa3ZHOCTbY. HBOJIIOIMH B (POPMUPOBAHUU
JlaGopaTtopHnast pabota MIPUCTIOCOOICHUI
«3yuenue apomopdo30B u
MUMO0AIANITAN Y PACTEHHH U
YKUBOTHBIX)

2.5 | Bun, ero kpurepuu Bun, ero kpurepuu u CTpykTypa. PackpsIBaTh conepkaHne TEPMUHOB U




u JemoHncTpanuu MOHSTHIA: BUJl, KPUTEPUH BH]IA,
CTpPYKTYypa Tabmuubt u cxemsl: «Kputepun Bugay, NOJIMMOP(H3M, BUIBI-IBONHHUKH, apeal,
«Buapl-nBoiiHukn», «CTpyKTYypa BUAa AKOJIOTMYECKas HUIIA, MOMYJISIIHS,
B [IPUPOJIEN. BHJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
O6opynoBanue: repOapuu pacTeHUN; SH/IEMUKH, MTOJABHU/IbI, SKOTHIIBL.
KOJUIEKIIMY HACEKOMBIX; Uydesa ITULl U XapakTepu3oBaTh KpUTEPUHU BUIA
3BEpel pa3HbIX BUJIOB. (MophonornYecKuid, TCHETHYECCKUH,
Jlaboparopnas pabota OMOXMMHYECKUH, TeoTpadUIeCKuii,
«CpaBHeHUE BUIOB 9KOJIOTUYECKUH, OMOXUMHUUCCKHI).
10 MOP(}OIOTUIECKOMY KPUTEPUIOH OOBSACHATH HEOOXOIMMOCTh
MCIIOJIb30BaHUs BCEH COBOKYITHOCTHU
KPUTEPHUEB JIJIs1 OTIPEICTICHUS BUIOBOM
MPUHAJJISKHOCTH OpraHU3Ma.
[Tepeuncnars OCHOBHBIE
BHYTPUBUIOBBIE TPYMITUPOBKHU.
OOBSACHATH TPUYUHBI CYIISCTBOBAHHS
MOHO- ¥ MOJUTUITNYECKUX BUJIOB.
CpaBHHBaThH BUIBI 110
MOP(}OIOTHYECKOMY KPUTEPHIO
2.6 | BumoobpazoBanue Bunoo6pa3oBaHue Kak pe3ynbTar PackpsiBaTh coniepikanre TEpPMUHOB U
KaK MUKpo3BoIounu. M3onsuus — MOHSTHIA: BUI000pa30BaHUe, N3OSN,
pe3yabTar KJIF0UeBOM (pakTop BHI000pa30BaHMS. KODBOJIIOLIUS.
MHUKPO3BOJIOLUU. [TyTtu 1 cioco6b! BUAO0OpA30BaAHUS: XapakTepu30BaTh BUI000pa30BaHUe
CBs13b ajuionatpuieckoe (reorpaduyeckoe), KaK pe3yJIbTaT MUKPOIBOJIOIIHNH.
MUKPO3BOIIOLUU U CHUMITATPUYECKOE (IKOJIOTMUECKOE), OOBACHATH POJIH U3OISAIUU
AMUEMUOJIOTUH «MTHOBEHHOE» (TTOTUIUIONIU3AIIHS, B 00pa30BaHUU HOBBIX BUJIOB.

rubpuanzanus). JJmuTensHOCTh
HBOJIFOLIMOHHBIX MPOIIECCOB.
MexaHu3mbl (POPMUPOBAHUS
OMOJIOrMYECKOro pa3HooOpasusl.
Poub sBONMIOIIMOHHOM OHOTOTHH
B pa3pabOTKe HAyYHBIX METOJOB
COXpaHeHHs OMOpa3HOOOpa3Hsl.
MHUKPOIBOITIONHS U KOIBOJIFOIHUS

XapakTepu30BaTh pa3INuHbIe CIIOCOOBI
BH1000pa30BaHMs (AJJIOMATPUUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTE KOHKPETHBIE PUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3THUYHBIMU
croco0amu.

[TpuMeHsITh 3HaHHSI CTIOCOOOB
BHJ1000pa30BaHMS I OOBSICHEHUS




Mapa3uToOB U UX X0351eB. MexaHU3MBbI MIPUYMH MHOTO0Opa3us BUIOB.
(bopMUPOBaHUS YCTOHIHBOCTH OOBSACHATH BOSHUKHOBEHUE
K aHTHOMOTUKAM H CIIOCOOBI OOPHOBI YCTOMYHUBOCTHU MaTOT€HOB
C HEW. K aHTHOUOTUKAM
JeMmoHcTpanuu
Tabmuiet 1 cxeMbl: «CrocoObI
BUI000pa3oBanusy», «I eorpapuueckoe
BHUJ1000pa30oBaHue TPEX BUI0OB
JaHJIBIIIEN», «DKOJIOTMYECKOE
BHJ1000pa30BaHKUE BUIOB CHHUILY,
«[Tonummnonas! pacTeHUI»,
«KanyctHopeneuHnslil rudbpua»
Tema «Makpo3BoOLMS U €€ Pe3yabTaThD)
3.1 | MakposBomrorusi. | 1 MeToabl U3y4eHus: MaKpOIBOJIIOIUH. PackpbiBaTh copiep:kanne TEPMUHOB U
[TaneonTonoruveck [TaneoHnTONMOrNYECKUE METOIBI MOHSITHI: MaKpO3BOJIOLHUS
ue u3ydeHus Bomonuu. [lepexonnsie (punorenes), nepexonHsie GOPMBI,
METO/IbI U3yUYCHHS ¢dbopMbI U HUTOTEHETUYECKUE PSIIbI (buIoreHeTUYECKUe PAIBL,
HBOJTIOIIUN OpraHU3MOB. MaJICOHTOJIOTUS.
JlemoHcTpanmuu XapakTepu30BaTh MAaKPOIBOIIOIUIO KaK
TabnuIbl U CXEMBI: HAJIBUJIOBYIO BOJIIOIIMIO 00pa30BaHUs
«DuUnoreHeTHUECKUN Psifl JOMIaAN, KPYIHBIX TAKCOHOMHYECKUX €TUHUII.
«ApXEOnTEPUKC», «3BEPO3yOBIC OOBICHATH 3HAUCHUE
amepb», «Cteromedansn, MAJIEOHTOJIOTHYECKUX MCCIIeIOBAHUMA
«Punnogute», «CeMeHHbIE JUTSI TIOJTY4eHHUs (PAKTOB SBOJIIOLIMH
MATIOPOTHUKI. OpraHU3MOB.
O6opynoBaHue: KOJUIEKIHH, [TpuBOIUTE MpUMEPHI OPraHU3MOB,
repOapuu, MyJISDKA UCKOMTAEMBIX OTHOCSIIINXCS K IEPEXOIHBIM popmam.
OCTaTKOB OPTaHW3MOB Ha3zpIBaTh TpyIITel OPraHu3MOB,
JUTSL KOTOPBIX BOCCTAHOBIIEHBI
¢bunoreHeTUYECKUE PSIIbIL.
CpaBHUBATH TPOIIECCHI
MaKpOAIBOJIOIIUNA U MUKPOIBOJFOIIAN
3.2 | buoreorpaduuecku | 1 buoreorpadudeckue MeTOAbI U3YUEHUS PackpeiBath copepkaHne TEPMHUHOB U
e sBostonu. CpaBHEHHE QIIOPHI U MOHSTHI: Guoreorpadusi, SHAEMHKH,




METO/IbI U3yYCHHUS (bayHbI MATEPUKOB U OCTPOBOB. PEJIUKTBHIL.

HBOJIIOIUH

3.3 | DMOpuosiorudecku | 2 DMOpHOIOTHYECKHE U PackppIBaTh copiepskaHne TEPMUHOB U
eun CPaBHUTEIEHOMOP(}OIOTUIECKHE METOIBI MOHATHUI: SMOPHOIIOTHSL, MOP(OIIOTHS,
CPaBHUTEILHOMOD U3YYEHUS TOMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHbl,
donoruueckue HBOJIONMH. | eHeTHYEeCKEe MEXaHU3MBI PYAMMEHTBI, aTaBU3MBbI, OMOXHUMUYECKast
METO/IbI U3yUYCHHUS HBOJIIOLIMU OHTOT'€HE3a U MOSBICHUS TOMOJIOTHS.

HBOJIIOIUH HBOJIIOI[MOHHBIX HOBILIECTB. XapakTepHu30BaTh SIMOPUOJIOTHUECKHE,
["'oMonoruyHbie U aHAIOTUYHbBIE CPaBHUTEIHHO-MOP(OIOTHUECKHE,
opransl. PymumeHnTapHbie Oprasbl U MOJICKYJISIPHO-TeHETHIECKHE,
aTaBU3Mbl. MOJIEKYJISIpHOT€HETUYECKHE, OMOXHMHUYECKHE, MAaTEMAaTUYECKUE
OMOXMMUYECKUE METO/BI H3yUECHHUS IBOFOIIHH.
MaTeMaTHUYECKHUE METO/IbI U3YUCHHUSI OOBsACHATH 3HaYEHHE 3MOPUOJIOTUH,
HBOJIOIUH. | OMOIOTHYHBIE TEHBI. CPaBHUTENLHONW MOP(OJIOTHH,
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS MOJIEKYJISIPHOM T€HETHKHU, OMOXUMUHU.
(MIOTeHETHYECKHX IEPEBHEB.

3.4 | O6mwue 2 OO61re 3aKOHOMEPHOCTH (ITPaBHIIa) PackppIBaTh copep:kaHne TEPMUHOB U
3aKOHOMEPHOCTHU sBorOIMH. [IpUHIMIT CMEHBI PYHKIHIA. MOHSTHUN: cMeHa (QYHKIIMI OpraHos,
HBOJIIOLUH HeoOpaTMOCTh 3BOJIOIUH. HEOOpPaTUMOCTb IBOJIIOLUH, Al TUBHAS

AnanTuBHas pajuaIysl. panuanys, HepaBHOMEPHOCTb TEMITOB
HepaBHOMEPHOCTH TEMIOB BOJIOLUH. HBOJIIOLMH, YepeI0OBaHNE TIIaBHbBIX
HaIlpaBJICHUI YBOJIIOIUN.

Tema «I[IpoucxoxxeHre U pa3BUTHE KU3HU Ha 3eMie»

4.1 | I'mnoress 2 Hay4Hble THITIOTE3BI IPOUCXOMKIACHUS PackpsIBaTh conepkaHue TEPMUHOB U
BO3HUKHOBEHUS XKHU3HU Ha 3emiie. AGuoreHes u MOHATHUI: KpeallMoHU3M, BUTAJIU3M,
KU3HH na"crepmus. JloHaydHbIe na”crepmus, abnoreHes.

Ha 3emiie NPEJCTABICHUS O 3aPOXKIACHUU KUZHU W3narath Hay4yHbIE TUTIOTE3BI U TEOPUU
(xpeaunonusm). ['unoresa IIPOUCXOXKACHUS KU3HU Ha 3emiIe.
MOCTOSIHHOTO CaMO3apOXKIECHUS KU3HU OuenuBats Bkiag @. Penwy,

u e€ onposepkeHue onbitamu O. Penu, JI. Cmannannanwy, JI. [lacrepa

JI. Cniannanuanuy, JI. [Tactepa. B (DOpMHUPOBAHNE HAYUHBIX B3IJISJIOB
[TponcxoxaeHne KU3HU H Ha NMPOUCXOXKICHHE )KU3HU Ha 3emIie.
acTpOOHOIIOTHSL. [TepeuncnsTh cTauu pa3BUTHUS KUZHU
JlemoHCTpammmn Ha 3emie, COTIIACHO TEOPUHU OMOII0I3a




[TopTpetsl: @. Penu, JI. Cniayuanianu,
JI. ITacrep.

4.2 | OcHOBHBIE ATAIbI OCHOBHBIE 3TaInbl HEOPraHUYECKON PackpbIBaTh conepkaHue TEPMUHOB U
HEOPraHUYECKON sBoJronmu. [Inanerapuas MOHATUI: TE€OJIOTUYECKAsT DBOJOLIMSA,
3BOJIIOLIUU (reosmoruyeckasi) BOIOIUS. XUMHYECKas IBOJIIOLHS, a0MOTeHHBIN

XuMudeckast 3BOONUs. AOHMOTCHHBIN CUHTE3, IepBUYHAs aTMOCcdepa,
CHUHTE3 OPTraHMYECKHUX BEILECTB KOalepBaTHbIE Karlid, puOO3UMBIL,
u3 Heopranuueckux. OnbiT C. Musiepa POOUOHTHI.
u I'. FOpu. O6pa3zoBaHue MOITMMEPOB XapakTepru30BaTb OCHOBHBIE ATAIlbI
n3 MmoHoMepoB. KoanepBarnas XUMHYECKOHN HBOJIOLNU.
runore3a A.W. Onapuna, runoresa Ha3piBaTh XUMHUECKHUI COCTAB
nepBuaHOTO OyiboHa Jk. Xonmelina, MEPBUYHOM aTMOCHEphI 3eMITH.
reHetTuueckas runoresa ['. Mémnepa. OuenuBars Bkiiaa C. Mumiepa,
Pu6o3umsl (T. Yek) u runoresa I'. FOpu, T. Yeka, V. I'unbepra
«vupa PHK» V. 'un6epra. B (hopMHUpOBaHKE HAYYHBIX B3TJIS10B
dopmupoBanue MeMOpaH 1 Ha MPOUCXO0KJICHUE )KU3HU Ha 3eMJle.
BO3HUKHOBEHHUE MTPOTOKIIETKH. OnuceiBaTh yCIOBHs, HEOOXOIUMBIE
JemoHcTpanmu JUTsE aOMOTEHHOTO CHHTE3a
[Toptpetsr: C. Munnep, I'. FOpu, OPraHUYEeCKUX COCIUHEHUM.
A. U. Onapun, J[x. XonnenH, [IpuBOAMTE TPUMEPHI MOJIEKYII,
I'. Mémep. Y KOTOPBIX BO3HUKIIH IIPOLIECCHI
Ta6muip! u cxembl: «CxeMa ombITa T€HETUYECKOTO KOMTUPOBAHUS U
C. Munnepa, I'. FOpuy», «3tamnsl (dbepMeHTaTUBHAS AKTUBHOCTD.
HEOPraHWYECKOW IBOIOLIAN.

4.3 | Ucropus 3emnu u Hcropus 3emnu u MeToabl €€ PackpbIBaTh conepkaHnne TEPMUHOB U

METObI €€
U3y4YEHUS

u3ydeHus. Vickonaemplie OpraHndecKre
ocTaTku. ['€0XpOHOJIOTHS U €€ METOIBI.
OTtHocHuTenbHas U a0COJIOTHAS
reoxpoHoorus. ['eoxpoHonoruueckas
IIKAJIa: S0HBI, 3PbI, ICPHUOJIBI, SITOXH.
JleMoHCTpauuun

TabnauLbI U CXEMBI:
«["eoxpoHOIIOTHYECKAS TIIKAJIAY.
OO6opynoBaHue: KOJUICKITUU

MTOHATUI: TEOXPOHOJIOTHUS
(oTHOCHTENBHAS, A0COTIOTHAS ),
OKaMEHEIIOCTH, METO/TbI
T€OXpPOHOJIOTUH, TEOXPOHOIOTHYECKAs
IITKAJIa: S0HBI, 3PBI, ICPHUOJIBI, SITOXH.
XapakTepu30BaTh METOIbI U3yUCHUS
UCTOpUU 3eMJIH.

[Tepeuucnsath pa3aenbl
F€OXPOHOJIOTHYECKON NIKAJIBI.




OKaMEHEJIOCTEH, MOJIC3HBIX
HCKOIIACMBbIX; MYJISIZKW OPraHuICCKUX
OCTaTKOB OPraHHU3MOB.
Jlaboparopnas pabota

«M3yueHne 1 ONMCAHNE UCKOTTAEMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY

OneHuBaTh 3HaU€HUE UCKOTTAEMBbIX
OCTaTKOB ISl U3yYEHHUSI UCTOPUHU
pa3BUTHUSA KU3HU Ha 3emiie.
OOBSACHATH XapakTep pactpeeICHUs
HCKOMAaeMbIX OCTaTKOB B 3€MHOM Kope.
CpaBHHMBaATh METO/1bl AOCOJIIOTHON U
OTHOCHUTEJIbHON T'€0XPOHOJIOTHH

4.4 | HayasibHbIE HTAIBI HauanbeHble 3Tansl OpraHnyecKoin PackpeiBath cosepxanre TEPMUHOB U
OpraHUYECKON sBostonnH. IlosiBiieHne u 3BomONUA MOHSITHH: «TIOCJIEHUN YHUBEPCAJIbHBIN
IBOJIFOLIUN MEPBBIX KIETOK. DBOIIOLHS o011l peaoK», OAHOKIETOUHBIE

MeTaboau3mMa. Bo3HUKHOBEHHE MEPBBIX OpraHu3MBbl, IPOKAPUOTHI, SYKapHUOTHI,
HKOCUCTEM CUMOMOI€HE3.

4.5 | DBomonus ITponcxoxaeHne MHOTOKJIETOYHBIX PackpbIBaTh conep:kaHue TEPMUHOB U

JyKapuoT OpraHn3mMoB. Bo3HUKHOBEHUE MOHSITUI: TPOKAPUOTHI, 3yKApUOTHI,
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX MHOT'OKJIETOYHOCTb, CIIELUATN3aUs]
OpraHNU3MOB. KJIETOK, BUPYCBI.
JemoHcTpauuu XapakTepHu30BaTh IPOUCXOKACHUE
IToprper: U. 1. MeuHHKOB. MHOT'OKJIETOYHBIX OpPraHU3MOB.
Tabnuupl u cxembl: «HavyanbHbIe 3TabI CpaBHMBATh 0COOEHHOCTH
OpraHUYecKol 3BoOIOLUNY, «CUcTeMa JYKapUOTHYECKUX U MPOKAPUOTHYECKUX
YKUBOU NPUPOABI» OpraHu3MOB.

4.6 | OCHOBHBIE TAIIBI OCHOBHBIE 3TaIlbl 3BOJIIOIUYU BBICIINX PackpeiBath copepxaHne TEPMUHOB U

IBOJIIOLIAN
PacTUTEIBHOTO
Mupa

pacrenuii. OCHOBHbIE apoMOP(}O3bI
pacTeHuil. BbIxo1 pacTeHuil Ha cymny.
IlosiBIeHME CIIOPOBBIX PACTEHUN U
3aBoeBaHuE UMH cyld. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX
pacTeHuil.

JleMoHCTpauyuu

Tabmuue! U cxeMbl: «KApoMopdo3b
pactenuit», «PUHHODUTEHIY,
«OHOKJIETOYHBIE BOJOPOCIINY,
«MHOTOKJIETOYHBIE BOJOPOCIH,
«Mxmy, «[lanopoTHUKNY,

MOHSTHIA: BOJOPOCTH, PUHHO(DHUTHI,
MXH, TIAIIOPOTHUKOOOpa3HbIEe, CEMEHHBIE
NaropOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, Oecroioe
noKoJieHue (CropoduT), IOJI0BOE
MoKoJIeHue (raMmeTour).
[TepeuncasiTb OCHOBHBIE 3TAIIbI
ABOJIIOINH PACTUTEIHFHOTO MHpA.
HaspiBaTh 0CHOBHBIE apOMOP(O3bI
pacTeHUi U OLEHUBATh UX
HBOJIIOIIMOHHOE 3HAUYEHHE.
CpaBHHBATh OCOOCHHOCTH CTPOCHUS




«I"osmoceMeHHbIE pacTeHUS», «Oprassl
LBETKOBBIX PACTCHUIN».
OO6opynoBaHue: repOapuu pacTCHUMA
pa3IMYHbIX OTJIEJIOB.

ITpakTnyeckas pabora

«M3yuenne 0coOEHHOCTEN CTPOEHUS
pacTeHHUH pa3HbIX OTIEIIOBY»

paCTCHI/IfI Pa3HbIX OTACIIOB

4.7 | OCHOBHBIE 3TaIbl OCHOBHBIE 3Tarbl BOITIOLUN PackpeiBath cosepxanre TEPMUHOB U
SBOJIIOIINH KHUBOTHOTO MUpa. OCHOBHBIE MOHATHI: MPOCTEHIIINe, IIIaCTUHYATHIE,
’KUBOTHOT'O apoMop(} 036l )KUBOTHBIX. BeHicKast KHUIIIEYHOTIOJIOCTHBIE, TIJIOCKUE YEPBH,

Mupa dayna. KemMOpuiickuii B3pbIB — YJIEHUCTOHOTHE, PHIObI, 3eMHOBOHBIE,
MOSIBJICHUE COBPEMEHHBIX TUIIOB. MIPECMBIKAIOIIUECS, TITULIBI, MIIEKOITUTAIOIINE,
AKTOZIEpPMA,
SHTOJEPMA, ME30/I€pMa, IBYCTOPOHHSS
CUMMETPUS, TETIOKPOBHOCTD.
4.8 | Pa3BuTHE KU3HU PazButue xu3Hu Ha 3eMIie TI0 3paM U PackpbiBaTh copep:kanne TEPMUHOB U

Ha 3emie

nepuoJiaM: apxei, NpoTepo30i,
ajaeo30i, Me3030ii, KarHo3o0i. O0mmas
XapaKTepUCTHKA KIIUMaTa 1
reoJIOTHYecKuX mporeccos. [losBnenne
U pacIiBeT XapaKTepHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycioBus u
BJIMSIHME Ha ra30BbIil cOCTaB
aTMocdepshl.

MaccoBbie BBIMUPaHUS —
HKOJIOTHYECKUE KPUZHUCHI IPOIILIOTO.
[Tpu4KHBI U CIEICTBUS MAaCCOBBIX
BbIMHUpaHuil. COBpeMEHHBIH
HKOJIOTUYECKUH KPU3HC, €T
ocobenHoctu. [IpobGiema coxpaHeHust
OuopazHooOpazus Ha 3emIie.
JeMoHCTpanyu

TaGnuupl u cxemsl: «Pa3BUTHE )XU3HU
B ApXEUCKOU Apey, «Pa3BUTHE KU3HU

MIOHATHUI: apXe, apxeOaKTepuH,
[IMaHOOAKTEePUH, IPOTEPO30H,
naneo3oi, keMOpuii, OpJIOBUK, CHITYP,
JIeBOH, KapOoH, niepmb, [lanres, Teruc,
TPUIIOOUTBI, PUHUO(PUTBI,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, ME3030M1, | '0H1BaHa,
JlaBpasus, Tpuac, ropa, MeJ, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OEJIEeMHHUTBI, aMMOHUTBI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, maJIcoreH, HEOI'eH,
aHTPOIIOT'€H, MACCOBOE BEIMUPAHUE.
XapakTepru3oBaTh pa3BUTHE )KU3HU

Ha 3emuie 110 3paM U Mepuoaam.

VY cTaHaBmMBaTh 3aBUCHMOCTD MEXTY
re0JIOTMYECKUMH MPOLIECCAMU,
W3MEHEHUSIMU KJINMATa U MPOIeCCaMM




B IPOTEPO30UCKOM Apen, «Pa3zpuTtue
JKU3HU B IIAJIEO30MCKOM 3pey,
«Pa3BUTHE )KU3HU B ME3030MCKOH dpen,
«Pa3BuTHE KN3HU B KAMHO30HCKOM
ape»

B JKMBOU IIPUPOJIC.

OOBSCHATH MPUYMHBI pacliBeTa
CHUCTEMAaTUYECKHUX IPYII OPraHu3MOB
B Pa3JIMYHBIC 3PbI U IEPUOJIBI.
AHaM3uUpoOBaTh IPUYUHBI U CIEACTBUSA
MacCCOBBIX BBIMUPAHHM.

Ha3zbiBaTh 0cHOBHBIE apOMOP(}HO3bI
pacTeHUH U KUBOTHBIX.

4.9

CoBpeMeHHas
cucrema
OpPraHUYECKOTO
Mupa

CoBpeMeHHas cucTteMa OpraHu4ecKoro
mupa. [IpuHIune knaccudukanum
oprann3MoB. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB.

JlemoHcTpamuu
Tabmune! u cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOr0 MUPA»

PackpsiBaTh coep)kaHie TEPMHHOB U
MOHATHUI: OaKTEPUH, apXEH, BBICIIHE
pacTeHus, 3eJIEHBIE BOIOPOCIIH,
OarpstHKH, Oypbie BOJOPOCIH,
MOXOBH/IHBIE, TAIIOPOTHUKOBU/IHEIE,
XBOUIEBHU/IHBIC, IIJIAYHOBUIHBIE,
T'OJIOCEMEHHBIE, TOKPBITOCEMEHHEIE,
MPOTHCTHI, KHIIIEYHOMIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIbIC YEPBH,
KOJIbYaThIe YePBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/IOBBIE,
rpuOBbI, TUIIANHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMAaTHUECKUE
IPYIITBI OPTaHU3MOB.

OOBACHATH MPUHIUIBI KJIaCCU(PUKALIUN
OpTraHU3MOB.

[TepeuncasiTb OCHOBHBIE PU3HAKU
MIPOKAPHOT, PACTEHHIA, )KHBOTHBIX,
rpuOOB, KPACHBIX U OYpPBIX BOJIOPOCIEH.

Tema

«Hponcxoncnemae YCJIOBCKA — AHTPOIIOTCHE3)

5.1

AHTpomonorus —
HayKa O 4eJIOBEKe

1

Pa3nensl u 3a1aun aHTPONOJIOTUH.
Metoasl aHTPOIOJIOTHH.
JleMoHCTpauuun

Tabmuel 1 cxeMbl: «MeToabl

PackpeiBath copep:kaHue TEPMUHOB U
MOHSITUI: aHTPOIOJIOTUsS, MOP(OJIOTHS,
aHTPOIOr€HE3, AHTPOIIOMETPHS,
PEKOHCTPYKIIHS, apXEOJIOTHs,




AHTPOTIOJIOTUIY.
O06opynoBaHue: MYJISHKA
OKaMEHEJIOCTEH, IPEJIMETOB
MaTepUaIbHOU KYIbTYPhI IPEIKOB
yenoBeka; ¢potorpadun Hax0I0K
MCKOTIAeMbBIX OCTaTKOB YeIOBEKa

sTHOTpadUs.

HaspiBath pasnensl u 3agauun
aAHTPOIIOJIOTUH.

XapakTepru3oBaTh METOIbI
AHTPOIIOJIOTUU U CPABHUBAThH UX MEXIY
COOO.

Boraensate BOnpockl 3BOJTIOLUI
4eJI0BEKa, UCCIEAYEMbIE IIPU ITOMOIIU
pa3JIMYHBIX METOOB

5.2 | Pa3Butne CraHOoBJIEHHE [TPEICTABICHUM PackpsIBaTh conep:xaHue TEPMUHOB U
IIPEICTaBICHUN 0 NIPOUCXOKICHUH YEIIOBEKA. IIOHSITHI: aHTPOIIOT€HHAs TEOPHS,
0 MPOUCXOKICHUU Penurnosneie Bo33peHusl. TpyznoBas Teopusi, Homo sapiens.
YeJIoBeKa CoBpeMeHHbIE HAYYHbBIE TEOPHH. OnenuBats Bkian Y. Jlapsuna
JleMoHCTpanyuu B Pa3BUTHUE IPEICTABICHAN
[Toptpert: Y. /lapBuH. 0 TIPOUCXOKJICHUH YEJIOBEKA.
Ta0muue! 1 cxembl: «MeTomb!
AHTPOIOJIOTU.
5.3 | Mecro uenoBeka CX0/1cTBO U€I0BEKa C KUBOTHBIMHU. PackpsIBaTh conep:xaHue TEPMUHOB U

B CUCTEME
OpraHUYECKOTo
Mupa

CucreMaTn4eckoe NoJI0KEHNE
yesioBeka. CBUJIETENBCTBA CXOCTBA
YeJI0OBEKA C JKUBOTHBIMHU:
CPaBHUTEIBLHO-MOP(OIOrHUECKHE,
IMOPHOIOTUYECKHE,
($u3H0I0ro0MOXUMHUYECKHE, TOBEICHYECKHUE.
OTnnuus 4enoBeKa OT KUBOTHBIX.
IIpssMOXOKaEHNE U KOMIUIEKC
CBS3aHHBIX C HUM NpU3HAKOB. Pa3BuTHe
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIBHOU
CUCTEMBI.

JeMoHCTpanyu

Tabmunel 1 cxeMsl: «[ 0JIOBHOI MO3T
yesoBeka», «4enoBekooOpazHbIe
00e3bs1HBD», «CKeNeT yenoBeKka 1
CKeJIeT IMMIaH3e», «PyInMeHTsl n

MOHITHI: PyTUMEHTHI y YEIIOBEKa,
aTaBU3MBbI Yy YEJIOBEKa,
MPSIMOXO>KJICHHE, BTOpasi CUTHAJIbHAS
CUCTEMA.

OmnpenensTh cUCTEMaTHYECKOE
MOJIOKCHUE YEJIOBEKA B OPTAaHHMYECKOM
MHUDE.

BEISBIISTE 4epTHI CXOJ/ICTBA U PA3IAIHS
YeNoBeKa U )KUBOTHBIX.
XapakTepru30BaTh CBUICTEIIHCTBA
CXOJICTBA Y€JIOBEKA U KUBOTHBIX
(cpaBHUTENBHO-MOP(OJIOTUYECKHE,
AMOPHUOIIOTUYECKHE,
(hU3HOTIOTOOMOXUMHYECKHE, TIOBEICHUECKHE).
[TpuBOIUTH MpUMEPHI aTABU3MOB U
PYIUMEHTOB Y YeJIOBEKa.




aTaBU3MBbD».
OO0opynoBaHHE: CKEIIET YEI0BEKa;
MOJICIb Yeperia YeIoBeKa U uepena

OnuceIBaTh IIPpHU3HAKH YCJIOBCKA

5.4 | IBMKyIIME CUIIBI JBwmxymme cuibl ((hakTophl) PackpsIBaTh conep:kaHue TEPMUHOB U
(dpaxtopsr) aHTpOIIOreHe3a: ONOJIOrMYEeCcKue, HOHATUI: HAaCJIeCTBEHHAs
aHTpPOIIOreHe3a counanbHele. COOTHOIIEHNE MU3MEHUYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTMYECKUX U COLUAIIBHBIX OpyIUiiHas AeATeNbHOCTb, TPYIIIOBOE
(akTOpPOB B aHTPOIIOTEHE3E. COTPYAHUYECTBO, OOIIEHUE, PeUb.
JlemoHCcTpauun XapakTepu30BaTh JABUKYIINE CHIIBI
Tabmuibl U cXembl: «JIBUKYIIIUE CUITBI aHTpPOIIOreHe3a: OMOJIOrMYeCKUE 1
AHTPOIIOTEeHE3a. CoLlMaNIbHbIE

O6opynoBaHue: MYJISKU [TPEIMETOB

MaTepHaIbHON KYJIbTYpPbI IPEIKOB

4eJl0BeKa

5.5 | OcHOBHBbIE CTaIUU OCHOBHBIE CTaJJM aHTPOIIOTE€HE3A. PackpbIBaTh cozepkaHue TEPMUHOB U

aHTpoOIoreHes3a Pannne yenoBekooOpa3Hble 00€3bsTHBI MOHTHUM: aBcTpaslonuTek, Yenosek
(IPOKOHCYIIbI) U paHHHE MOHTHJIbI — yMenblid, UenoBeK MpsiMOXOsIIuiA,
0011I1e TTPEAKU YEIOBEKOOOPa3HbIX UYenosek reiinensoeprekuil, Yenosek
00e3bsH U Jt0AeH. ABCTPAJIONIUTEKH — HEeaH/1epTaJIbCKUM, KPOMAaHbOHEL],
JIBYHOTHE NPEIKH JIIOJICH. JICHHCOBCKHUH YEJIOBEK

5.6 | OBomronus DBOIOIUS COBPEMEHHOTO YEJIOBEKA. PackpeiBaTh conep:kaHue TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBII 0OTOOP B MOMYJSALUAX MTOHATUI: MyTal[MOHHBIN ITPOIIECC,
4eJI0BEKa 4esi0BeKa. MyTallMOHHBIH NpoLece U HOJIUMOP(U3M, TOMYIAIUOHHBIE

nosmmopdusm. [omymnsimonusie
BOJIHBI, JIpeiid) reHoB, MUTpaIUs U
«3(dexT ocHOBATENSI» B MOMYJISIUIX
COBPEMEHHOT0 YeJIOBeKa.
JeMoHCcTpanyuu

TaOmuIel U CXeMBI: «TaIlbl SBOTIOIUN
YeII0BEKa»

BOJTHBI, JIpeiip TeHOB, MUTpAIIHS,
«3(hdexT ocHOBaTEN».
XapakTepHu30BaTh POJIb €CTECTBEHHOTO
0TOOpa B MOMYJALUSAX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh poib MyTaLlMOHHOTO
nporiecca, MOMyJISIHOHHBIX BOJH,
npeiida reHoB, MUrpaluy, «3pdexra
OCHOBATEJISH» B SBOJIOLHHN MTOIYJIALNI
COBPEMEHHOT0 YeJIOBeKa.

[TpuBoMTE MPUMEPHI (HAKTOPOB,




CIIOCOOHKBIX BBI3BATh IIOITYJIAIIHNOHHBIC
BOJIHBI B 9BOJIIOIMHA COBPEMCHHOT'O
YECJIOBCKA

5.7

Yenoseueckue
pachsl.
MexaucuuruimHap
HbIE

METO/IbI
AHTPOIIOJIOTUU

Yenoseueckue pacel. [lonsTie o pace.
Bounbime pacel: eBponieonaHast
(eBpazuiickasi), aBCTPaJIO-HErPOUAHAS
(3KBaToOpHAIbHAS ), MOHTOJIOMTHAS
(a3marcko-amepukaHckas). Bpems u
IyTH PacCeICHHs YeJI0BEKa M0

mraneTe. EMMHCTBO 4eI0BECUSCKUX pac.

Haquaﬂ HCCOCTOATCIbHOCTL paCu3mMa.

PackpwiBath copepkaHre TEPMHUHOB U
MOHSTHIA: paca, pacoreHes, pacusM,
COLIMAJIbHBINA JaPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINX
pac 4eJoBeKa: eBpONECOUTHOM
(eBpa3uiicKoOii), aBCTPaAIO-HETPOUTHOM
(?KBaTOPHAIBHOMN ), MOHTOJIOUTHOM
(a3uaTcko-aMepUKaHCKOM ).

BEISBISTE MPUYMHBI BOBHUKHOBEHUS
YeJI0BEUYECKHX pac.

Tema «Dxoorus — HayKa O B3BAUMOOTHOIICHUAX OPraHU3MOB 1 HAJOPTaHU3MCHHBIX CUCTEM C OKPY)KaIOHIeﬁ

cpenoi»
6.1 3apoxaeHue u 1 3apoxACHUE U PA3BUTHE IKOJIOTHU PackpeiBath coziepanre TEPMUHOB U
pPa3BUTHE IKOJIOTUU B Tpyaax A. I'ymbonbara, K.®. Pynse, MOHATUI: SKOJIOTHUs, ayTIKOJIOTHS,

H.A. CesepiioBa, J. I'ekkens, CHHAKOJIOTHSI, DKOJIOTHS COOOIIECTB U
A. Tencnu, B.H. Cykauéna. Pa3nenst u 3KOCHCTEM, IKOJIOT U BUIOB U
3a7a9M dK0JI0TuH. CBSI3b KOJIOTUH MOMYJISIUAM.
C APYTMMH HayKaMHU.

6.2 | MeTozpl oKOJOTHH. | 2 Merons! sxonorun. Ilonessie PackpsIBaTh conep:kaHue TEPMUHOB U

3HaueHHuE
DKOJIOTHUECKHIX
3HAHUU IS
YeIoBeKa

HaOro1eHus. DKCIIEPUMEHTHI

B OKOJIOTHH: IIPUPOJIHBIE U
nabopaTopHble. MoaenupoBaHue
B 9KOJIOTMH. MOHUTOPUHT
OKPYKAIOILEH Cpelibl: JIOKAIbHBIM,
PErHOHANIbHBIN U TJI00AILHBIH.
3HaueHUE IKOJOTUYECKUX 3HAHUN
JUISL 4EeJTOBEKA. DKOJIOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBA3EH
YeJI0BEYECTBA C PUPOJION.
®opMUpOBaHUE YKOJIOTUYECKON
KYJIBTYPBI M 9KOJIOTHYECKOU

MOHATHIL: T0JIeBbIe HAOII0AEHUS,
MOHUTOPHHI OKPYKAIOIIEH Cpebl,
MOJIEJTMPOBAHUE, DKCIIEPUMEHT,
IIPOrHO3UPOBAHHUE.
XapakTepHu30BaTh METO/IbI KOJIOTHH.
IIpuBOAUTE IPUMEPHI TIOJIEBBIX
HaOJI01eHUI B 9KOJIOTHH.

BrIgBISITE OCOOEHHOCTH MOHHUTOPHHTA
OKpYXKarolllel cpelibl Kak MeToa
HKOJIOTUYECKUX UCCIICAOBAHUIA.
OO00CHOBBIBATH 3HAUEHUE
OKCIICPUMCHTOB B OKOJIOTHYCCKHX




I'PaMOTHOCTH HACEIICHUS. UCCIICJOBAHMSIX.
JleMoHCTpanyuu CpaBHuUBaTh J1abOpaTOpPHBIE U
TaGnuupl u cxemsbl: «MeTobl IIPUPOJHBIEC SKCIIEPUMEHTBI KaK METOJIbI
sKoJIOrUn», «Cxema MOHUTOpPUHTA 9KOJIOTMUECKUX MCCIIEA0BAHUM.
OKPYXKAaIOIEH CpeIbI».
Tema «Opranu3msl U cpesia OOMTaHUS
6.3 | Dxonoruueckue 1 Okonoruyeckue HakTopsl U PackpeiBath conep:kaHue TEPMUHOB U
baxTops 3aKOHOMEPHOCTH UX JIEUCTBUS. MOHATHUI: SKOJIOTUYECKHi (haKTop,
Knaccugukaius 3Kk0n0rn4eckux OMOJIOTNYECKU ONITUMYM,
(dakToOpoB: aOMOTUYECKUE, OTrpaHUYMBAIOIIUN (JIMMUTUPYIOLIHI)
ouoTtuueckue, antpornoreHHsie. OoIMe dakrop.
3aKOHOMEPHOCTH JI€HCTBUS KnaccugumupoBars S5K0I0THIECKHE
sKoJsioruueckux akropos. [IpaBuio (akTOpBI IO Pa3HBIM OCHOBAHMSIM.
munumyMa (K. Llnpenrens, XapakTepu3oBarh 001
1O. JIu6ux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JIE€HCTBUS
OBpHONOHTHBIE M CTCHOOMOHTHEIE HKOJIOTHYECKUX (DaKTOPOB.
OpraHU3MBlI. OO0O0CHOBBIBATH JIEHCTBHE 3aKOHA
JlemoHcTpauuu ONTHUMYMa U 3aKOHA OIPaHUYMBAOIIETO
Tabnuibl 1 cxembl: «DKOJOTHUECKUE daxTopa.
(bakTopbI». [TpuBOIUTE NpUMEPBI:
Ob6opynoBanue: repdbapuu u WUTIOCTPUPYIOLIME NEHCTBUE MpaBuia
KOJUIEKIIUY PAaCTEHUH U )KUBOTHBIX, MUHUMYMa, OTPaHUYMBAIOIIETO
PUCIIOCOOIEHHBIX K BIUSHUIO ¢baxTopa, IBpUOMOHTHBIX U
Pa3IMYHBIX HKOJIOTHYECKUX CTEHOOMOHTHBIX OPraHU3MOB
(bakTopoB
6.4 | AGnotuueckue 1 Abuotnueckue paktopbl. CBET Kak PackpsIBaTh conep:kaHre TEPMUHOB U
¢axTopsl. CBeT Kak sKoJsioruueckuit paxrop. Jeiicreue MOHATHUI: CBET, POTOMEPUOINU3M.
JKOJIOTUYECKHAN pPa3HBIX YY4aCTKOB COJIHEYHOI'O CIIEKTpa XapakTepru3oBaTh ACUCTBUE CBETA KAK
daxTop Ha OpPraHu3Mbl. JKOJIOTHYECKUE HKOJIOTHYECKOT0 (pakTopa.
TPYIIIBI PACTEHUM U )KUBOTHBIX CpaBHMBATh ACICTBUE Pa3HBIX
110 OTHOILIEHMIO K cBeTY. CUrHaJIbHAs Y4aCTKOB COJIHEYHOT'O CIIEKTpa
poJib cBeTa. POTONEPUOAU3M. Ha OPTaHU3MBbl.
JlemoHcTpauuu BBISBIIATE OCOOCHHOCTH CTPOCHHUS U
Tabmune! u cxembl: «CBETOBOI KU3HEIESITeIIbHOCTH PACTEHUHN Pa3HbIX




CIICKTP», «DKOJIOTHYECKHE I'pyHnIibl

JKMBOTHBIX 110 OTHOHICHUIO K CBECTY).

OOGopynoBanue: repoapuu
CBETOJIFOOUBBIX, TCHEIIOOMBEIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA,
CBETOIIO0UBBIE, TEHEIIOOUBEIE U
TEHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus.

JlaGopaTtopHnas pabota
«BplIsiBeHUE npucnocodieHnit
OPraHU3MOB K BIIUSTHUIO CBETa

9KOJIOTMYECKUX T'PYMI IO OTHOILIEHUIO
K CBETY (CBETOINIIOOUBEIC, TEHETIOOUBDIE,
TEHEBBIHOCIIHUBBIE).

IIpuBOAUTE IPUMEPHI PACTEHUM Pa3HBIX
9KOJIOTMYECKUX T'PYMI O OTHOIIEHHUIO
K CBETY.

BrIsBISITE 0COOEHHOCTH CTPOEHUS U
JKU3HEACSITEIIbHOCTH dKUBOTHBIX Pa3HbIX
9KOJIOTMYECKUX T'PYMI IO OTHOIIECHHUIO
K CBETY (IHEBHBIE, CYMEpPEUHbIE,
HOYHBIC).

[IpuBOANTH MPUMEPHI )KUBOTHBIX
Pa3HbBIX KOJIOTMYECKUX TPYIII

10 OTHOLLIEHUIO K CBETY.

O060CHOBBIBATH 3HAYCHHE
¢doTonepuoar3Ma B )KU3HU OPraHU3MOB
U JUISl IPAKTUKU CEIbCKOIO

XO03SIICTBA

6.5

AbuoTtnueckue
(bakTopsI.
Temneparypa kak
DKOJIOTUYECKHAN

daxTop

Temneparypa KaKk 3KOJIOrM4ECKUN
¢akrop. JlelicTBue TemMmepaTypsl

Ha opranu3msl. [lolikunorepmHbie U
FOMONOTEPMHBIE OPTraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

JeMoHcTpauun

Tabmune! u cxemsl: «TemIoKpoBHbIE
JKUBOTHBIEY, «XO0JI0JHOKPOBHBIE
JKUBOTHBIEY.

Ob6opynoBanue: repoapuu u
KOJJIEKIIUU TEIUIOIIOOUBLIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHuil; yy4desia MTUIl U 3BEpeN.
JlaGoparopHas paboTa

«BplsiBIeHNE npucnocobyieHnit

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHUI: TEMIIEpaTypa,
MOMKUJIOTEPMHBIE (XOJIOJHOKPOBHBIE),
roMoiloTepMHbIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHaOM03, IBPUTEPMHBIE
OpraHu3Mbl, CTEHOTEPMHbIE OPTaHU3MBI,
TEPMOPETYJIALIHS.

XapakTepu3oBaTh ACUCTBUE
TEMIIEPATYPHI HA OPraHU3MBI.

BbIsBASTE 0COOEHHOCTH CTPOEHUS U
JKU3ZHEJEATENIBHOCTH TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TEeNIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE IPUMEPHI TOUKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TEeMJIOKPOBHBIX ) JKUBOTHBIX.




OpTraHu3MOB K BIMAHHUIO TEMIICPATYPHI»

BBISBIIATE OCOOEHHOCTH CTPOEHHUS U
KHU3HEIEATEIILHOCTH TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHUi.

[TpuBOANTE NPUMEPHI TEIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHui.

[TpuBOIUTE NpUMEpPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

6.6 | AGmotuueckue Bi1a)kHOCTB KaK 3KOJIOrM4ECKUI PackpsIBaTh conep:xaHue TEPMUHOB U
(baxTopBbl. daxrop. [Ipucnocobnenus pacteHui HOHATHUI: BIAXXHOCTb, TUAPO(UTHI,
BnaxHocTh K MO KaHUI0 BOJHOTO OanaHca. TUrPOUTHI, ME30(PUTHI, KCEPODHUTHI,
KaK Knaccugukanus pactenuit JKUBOTHBIE: BOJIHBIE, [TOJIyBOJIHBIE,
HKOJIOTMYECKUI 10 OTHOLLIEHUIO K BOJIE. Ha3eMHbIE.
daxTop [TpucnocoOneHus KUBOTHBIX XapakTepu30BaTh JEHCTBUE BIAXXHOCTU

K U3MEHEHUIO BOJHOTO PEXUMA. KaK 9KOJIOTUYECKOTO (pakTopa.
JemoHcTpauuu BBISABIIATE OCOOEHHOCTH CTPOECHHUS U
Tabmuue! 1 cxembl: «PU3HOIOTHUYECKHE JKU3HEACATEIBHOCTA PACTEHUM PA3HBIX
aJanTalnuy KUBOTHBIX». HKOJIOTMUECKUX TPYII [0 OTHOLIEHHIO
OOGopynoBanue: repOapuu pacTeHUM, K BOJIE.
OTHOCSIIMXCS K TUTpodUTaMm, [TpuBOIMTE IPUMEPBI PACTEHUI PAa3HBIX
Kcepoduram, Mme3opuTamM, KOMHATHBIE HKOJIOTMUYECKUX TPYII MO0 OTHOIIEHUIO
pacTeHHs JaHHBIX TPYIIIL. K BOJIE.
JlaGopartopHnast pabota BrisaBiaTh aHaTOMUYECKHE U
«AHaTOMHUYECKHE OCOOEHHOCTH (bu3n0IOrHUECcKUe MPUCTIOCOOICHUS
pacTeHUil U3 pa3HbIX MECT OOUTAHUSI» KUBOTHBIX K HU3MEHEHUIO BOJHOTO
peXHUMa.
[TpuBOIUTE MpUMEPHI BOJHBIX,
IIOJIYBOJIHBIX Y HA3€MHBIX JKHBOTHBIX
6.7 | Cpenbl oOuTanus Cpenpbl oOuTaHusl OPraHu3MOB: BOJIHAS, PackpsIBaTh coaepkanre TEpMHUHA

OpTraHnu3MOB

HA3eMHO-BO3/1yIIIHAs, TOYBEHHAS,
l"J'IY61/IHHa$I IIOAITIOYBEHHAA,
BHyTpHOpranu3MeHHas. DU3HKOXUMUYECKHE
0COOEHHOCTH Cpe/T

«cpena oOUTaHus».

XapakTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO31yIIIHOM,
MOYBEHHOI, NTYOMHHO MOJIOYBEHHOU 1




obuTaHus OpraHnu3MoOB.

BHYTPHUOPTaHU3MEHHOM cpesl 00UTaHusl.

6.9 | buonoruyeckue buonornueckue putMbl. Baeninue u PackpsIBaTh conep:kaHue MOHATHS
PUTMBI BHYTpeHHUE pUTMbI. CyTOUYHBIE U «OHMOIOTUYECKHE PUTMBD».
TOJIMYHbBIE PUTMBI. XapakTepu30BaTb 0COOCHHOCTU
[Tprcnoco01eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHbBIX U
CE30HHBIM U3MEHEHUSIM yCIIOBUI TOJMYHBIX OMOJIOTUYECKUX PUTMOB.
AKHU3HU. [TpuBOANTE IPUMEPHI NPOSIBIICHUS
JemoHcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HbIX
Tabnuupl u cxemsl: «buonornyeckue OpPIraHU3MOB.
PUTMBI». BbISBAATE UepThl NPUCIIOCOOIEHHOCTH
Ob6opynoBanue: repdbapuu u OpPIraHU3MOB K CE30HHBIM U3MEHEHUSM
KOJUIEKLIUY PACTEHUMN U )KUBOTHBIX, YCIIOBUH JKU3HHU.
o0aaroIuX yepTaMmu OnuceIBaTh CE30HHBIE SABICHUS B )KU3HU
IPUCIIOCOOIEHHOCTU K CE30HHBIM OpraHU3MOB, PaCIpPOCTPAHEHHBIX
U3MEHEHMSIM YCIOBUH JKU3HU B CBOEH MECTHOCTHU
6.9 | )Kuznenunsie Kuznennsie popMbI OPraHU3MOB. PackpeiBath copeprkaHue MOHATHS
bopmbl [TonsiTHE O )XM3HEHHOH QopMme. «OKM3HEHHas (hopMa OpraHu3May.
OpraHU3MOB Kuznennsie popMbI pacTeHUI U KUBOTHBIX BbIsBASTE 0COOEHHOCTH CTPOEHUS U
JKU3HEJEATEIIBHOCTH PACTEHUH Pa3HBIX
KU3HEHHBIX POpM
6.10 | buotuueckue buotnueckue akropsl. Buabt PackpeiBaTh conep:kaHue TEPMUHOB U
(bakTopbl OMOTHYECKUX B3aUMOJACHCTBUMA: MOHSTUI: KOHKYPEHIINS, XMUIIHUYECTBO,

KOHKYPEHIIU, XUITHUIECTBO, CHMONO03
u ero gopmsl. [lapazutusm,
KOooneparus, MyTyalan3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxJIeOHnuYecTBO). Herpoduueckue
B3aUMOJICUCTBUS (TONMYECKHE,
dopuyeckue, padpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOIECHCTBUH IS
CYILIECTBOBaHUSI OPTaHU3MOB B CpeJie
obutanus. [[pyuHIIMIT KOHKYPEHTHOTO
HCKIIFOUCHHUS.

Mapa3uTu3M, MyTyaln3M,
KOMMEHCAJIN3M, HeTpo(udecKkue
B3aMOJCHCTBHS.

XapakTepu3oBaTh BUIbI OMOTHYECKUX
B3aUMOICUCTBUI.

OOBACHATH CYIIHOCTh KOHKYPEHIIHH,
XUIIHUYECTBA, MAPA3ZUTU3MA,
MyTyalii3Ma, KOMMEHCATN3Ma.
[IpuBOAUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICHCTBUSX PA3HBIX TUIIOB.
OreHuBaTh 3HaUYeHHE OMOTHYECKUX




B3aUMOJICHCTBUH TSI CYIIICCTBOBAHUS
OpraHu3MOB

Tema «9K0I0THSA BUIOB M HOMYJIALII

7.1 | Dxonoruyeckue 3 OKOJIOTUYECKUE XaPAKTEPUCTUKU PackpriBaTh copeprkaHue MOHATHS
XapaKTePUCTUKU nonyasuun. [onynsanus kak «TIOTYJIALIUS .

HOMYJISIIH Ouonornueckas cucrema. Poip OneHuBaTh 3HaUYCHHE HEOJHOPOAHOCTH
HEOJHOPOAHOCTHU Cpeabl, (PU3NUECKUX cpenpl, pusnueckux 6apbepoB U
0aprepoB U 0COOCHHOCTEH OMOJIOTHU 0COOCHHOCTEH OMOJIOTHH BUIIOB
BUJIOB B ()OPMHUPOBAHUU B (DOPMHUPOBAHUHU IIPOCTPAHCTBEHHOMN
IIPOCTPAHCTBEHHOU CTPYKTYpPBI CTPYKTYpPBI MOITYJISILUN.
nonyssuil. OCHOBHbIE IOKa3aTeIx [TpuBOANUTE MpUMEPHI NOMYIISALMHA
HOIYJISIIUH: YUCIEHHOCTb, TUIOTHOCTb, pa3HBIX BUJOB PACTCHHIA U )KUBOTHBIX.
BO3pACTHasl U MOJI0Basi CTPYKTYpa, XapakTepu30BaTh OCHOBHBIE
POXIaeMOCTh, IPUPOCT, TEMIT POCTa, HKOJIOTUYECKHUE TTOKA3aTENN
CMEpPTHOCTb, MUTPALIUSL. HOMYJISALUH: YUCICHHOCTb, INIOTHOCTb,

BO3pAacTHasl U T0JI0Basi CTPYKTYpa,
POXK1aeMOCTh, IPUPOCT, TEMII pOCTa,
CMEpPTHOCTh, MUTPAIIHSL.

7.2 | Dxojoruyeckas 3 DKoJylornyeckas CTpyKTypa MOMYJISAILUH. PackpbIBaTh cosepkaHre TEPMUHOB U
CTPYKTYpa OreHKa YUCICHHOCTH TOIYJISIIHH. MOHATHUI: TUHAMUKA TTOTTYJISIIUH,
HOMYJISAIUH. JluHaMuKa nonyssiuy U €€ perysuus. OMOTHYECKHI MOTEHIMAI MOMYJIALUHY,
Junamuka bruotnyeckuii MOTEHIMAT MOMYIISALIUH. KpPHUBBIE BBDKUBAHUS, (PAKTOPHI
HOMYJISALUH MogenupoBaHue AMHAMUKU CMEpPTHOCTH, EMKOCTb CPEIbl.

U €€ peryisnus

nonyisiuun. Kpuseie pocra
YHUCJIEHHOCTHU Nomyssauuu. Kpusble
BbDKHMBaHUSL. Perymsaius 4yncieHHOCTH
HOMYJISLMI: poib (akTopos.,
3aBUCSILUX U HE 3aBUCAIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHUE CTPATErNH
BUJ0B (r- u K-ctpaterun).
JleMoHCTpauyuu

Tabmuie! u cxemsl: «CKOpoCTh
3aceJIeHMsI IOBEPXHOCTH 3eMIIN
pa3IMYHBIMH OpraHU3MaMK»

OOBACHATH 3aKOHOMEPHOCTH
pasMeleHust 0cooel MoMmyJIsAIuu

Ha 3aHMMAaeMOU TEpPUTOPUH.
OneHnBaTh OMOTHYECKUN TOTEHIIUAT
MOMYJISIIMM Pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KpUBbIE POCTa
YHUCJIEHHOCTH MOMYJISILIUKA U KPUBBIE
BBDKHUBAHHUS.

OO60CHOBBIBATH PUUMHBI CACPKUBAHUS
OMOTHYECKOT0 OTEHIIMANA POCTa U
MIPUYMHBI BCTIBIIIEK POKIAEMOCTH




Y OTACIBHBIX OPraHU3MOB.
[Tepeuncnsts (hakTOpbl CMEPTHOCTH,
PEryJINPYIOIINE YUCIEHHOCTD
MONYJIALUMA PACTEHUM U )KUBOTHBIX.
OnuceIBaTh HKOJIOTHYECKUE CTPATETUN
BHJIOB

7.3 OKonorudeckas 3 IToHsTHE 00 YKOJOrMYECKON HUIIIE PackpeiBath cojiepkaHre TEPMUHOB U
HHUIIIa Buga. Mecrooburanne. MHOromepHas MOHATHN: SKOJIOTHUECKAs HUIIA, BHU]I,
BHUJIA MOJEIb YKOJIOTHYECKON HHUIITH apeaJi, UHBa3us
Tema «Dkoa0rus cooOmecTB. IKOIOTHICCKUE CHCTEMBI
8.1 Co00111€CTBO 1 Coo0miecTBa Opranu3MoB. brorieHo3 u PackpriBath cojiepkaHre TEPMUHOB U
OpPTaHU3MOB — ero cTpykrypa. CBsI3H MEKIY MOHSTHIA: OMOIIEHO3, OMOTOIL.
OHOILIEHO03 opraHu3MamMu B OHOIICHO3E. Xapaktepru3oBaTh OMOIIEHO3 U €r0
CTPYKTYpPHBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
8.2 Dkocucrema 2 DKOCHCTEMA KaK OTKpPBITasi CUCTEMA PackpsiBaTh conepikanre TEPMUHOB U

(A.Ix. Tercnu). OyHKIIMOHATLHBIE
OJIOKH OPTaHU3MOB B SKOCUCTEME:
MPOYLIEHThI, KOHCYMEHTHI,
penynenTtsl. Tpodudeckrne ypoBHHU.
Tpoduyeckue 1enu u CeTH.
AOuoTnyeckue 0JI0KH YKOCUCTEM.
[TouBHI ¥ UITBI B 9KOCUCTEMAX.
KpyroBopot BemecTB 1 MOTOK 3HEPTUU
B DKOCHCTEME.

HOHATHIL: 3KOCHCTEMa, IPOAYLIEHTHI,
KOHCYMEHTBI, PeyLEeHTHI, TPOhUIeCKHe
YPOBHHU, TpopHueckue (IUILEBbIe) LEnn
U CEeTH.

Ha3zbIBaTh CTPYyKTypHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

XapakTepu30BaTh GYHKLIUHU U
MIPUBOJIUTH PUMEPHI OPIraHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOIINXCS
3HAaHUU O pacTeHHUsIX, rpudax,
OaKTepHsIX U JKUBOTHBIX.

OnuceiBaTh KPyroBOpOT BELIECTB U
IIOTOK DHEPTUU B 3KOCUCTEME.
OOBACHATH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEUIECTB U MTOTOKE SHEPTUH.
ITpuBOIMTE IpUMEPBI OPraHU3MOB,
3aHUMAIOIIUX pa3Hble YPOBHU




Tpo(prUeCKUX mupamMuz,.

8.3 | Dxonoruueckue OcHOBHBIE TIOKA3aTENIN HIKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
IUPAMHUIBI bromacca u nmpogykuus. MOHATHUI: pOayKLus, Onomacca,
OKOJIOTMYECKUE MUPAMUIbI UUCEN, 9KOJIOTMYECKasl IUpaMHIa.
OHMOMacChl U SHEPTHUH. XapakTepHu30BaTh MIpaBUiIa
JlemoHcTpauuu AKOJIOTMUECKUX MUPAMUJ YHUCEl,
Tabnuupl 1 cxembl: «IKOJOrHuecKas OHroMacchl U SHEPTHUH.
NUpaMKJIa YUCED», «IKOJIOTUYECKAs OOBSACHATD MPUYHHBI Pa3TUYHHA
nupamuia Guomaccel, B IIPOJYKTUBHOCTH Y Pa3HBIX
«DKOJIOTUYECKasi TUPaMUIa SHEPT UM HKOCHUCTEM.
ITpuBOIUTE IpUMEPBI IPAKTUUECKOTO
IIPUMEHEHHUS [TPaBUII SKOJIOTMUECKUX
IIUPAMHUIL.
CpaBHuBaTh OMOMaccy U NPOAYKLHIO
HKOCHCTEM CyIIU U MHpOBOro okeaHa
8.4 | U3smenenus JInHaMHKa 3KOCUCTEM. PackpsIBaTh conep:kaHre TEPMUHOB U
CO00LIeCTB — Karactpoduyeckue nepecTpoiki. MIOHSTHH: CYKLECCHS, KIMMAaKCHOE
CYKILIECCUU O®nykryauuu. HanpaBineHHbie COOOIIECTBO, CYKIIECCCUOHHBIN PSI.
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — XapakTepHu30BaTh CyKLECCUU:
cykneccuu. [lepBuuHbie U BTOPUUYHBIE NEpPBUYHbIE U BTOPUYHBIE, TIPUBOAUTD
CYKLIECCUM U UX NTPUYHHBI. UX NIPUMEPHI U Ha3bIBAaTh IIPUYUHBI
AHTpPOIIOT€HHBIE BO3/IEHCTBUS CMEHBI COOOILIECTB.
Ha cykueccuu. KinnumakcHoe CpaBHUBATh BPEMEHHBIE U KOPEHHBIE
coo0miecTBo. buopasnoobpaszue u OMOTreoIIeHO3bI HA KOHKPETHBIX
IIOJIHOTA KPYTOBOPOTA BEILIECTB — IIpUMepax CBOEH MECTHOCTH.
OCHOBA YCTOMYMBOCTH COOOLIECTB
8.5 | Ilpuponusie ITprponHbIE SKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
JKOCHUCTEMBI DKocHCTEMBI 03EP U PeK. DKOCUCTEMBbI MOHSTHUH: (PUTOIUIAHKTOH, 300IUIAHKTOH,

MOpEH U OKEaHOB. DKOCUCTEMBI TYHJP,
JIECOB, CTENEM, MyCThHIHb.
JleMoHCTpauyuu

Tabaumbl 1 cxeMbl: « IKOCHCTEMa
HIMPOKOJIMCTBEHHOTO JIECay,
«DKOoCcHCcTEMa XBOMHOTO JIeCay,

APYCHOCTb.

XapakTepru3oBaTh IPUPOIHBIE
HKOCUCTEMBI, UX OCHOBHbBIE
KOMITOHEHTHI (Ha MpUMepe 03epa,
XBOWHOT'O ¥ IIMPOKOJIMCTBEHHOTO JIECA).
OOBACHATH MPUUMHBI Pa3IMYHON




«DKOoCUCTEMa 03epay.

O6opynoBaHue: akBapryM KakK MOJICTb
9KOCHUCTEMBI.

DKCKypcust «DKCKYPCHS B THITMYHBIN
ouoreoreHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJIOJIbHBIN HITN
MMOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

OnomMacchl MPOTYLIEHTOB U
KOHCYMEHTOB B IIPHUPOJIHBIX
IKOCUCTEMAX.

CocraBisTh NaCTOUIIHBIC U IETPUTHBIE
IeTIY TUTaHUS TIPHPOJIHBIX SKOCHCTEM.
[TpuBOANUTE MPUMEPHI OPTaHU3MOB,
BXOJAIINX B COCTAaB (PUTOILIAHKTOHA,
300IUIaHKTOHA, OeHTOCA.
OOOCHOBBIBATH POJIb PYCHOCTH

B )KM3HH Ha3E€MHBIX YIKOCHUCTEM.
CpaBHUBaTh OMOMACCY U MPOIYKIIHIO
BOJIHBIX M HA3€MHBIX 9KOCHCTEM

8.6 | AHTpONOIreHHbIE 1 AHTpPONOTr€HHBIE YIKOCUCTEMBI. PackpbIBaTh cozepkaHue TEPMUHOB U
KOCHUCTEMBI ArposkocucTeMa. ATpOIeHO3. MIOHATHI: arpod’KOCUCTEMA, arpoLIeHO3,
(arpo3KOCUCTEMBI) MOHOKYJIbTYpA.

8.7 | Ypboskocucremsr. | 3 Ypboskocucrembr. OCHOBHBIE PackpeIBaTh conepkaHne TEpMUHOB U
OKOMOHUTOPHHT KOMITIOHEHTBI YPOOIKOCHCTEM. HOHATHH: YpOOdIKOCHCTEMA,

I'oponckas dopa u payna. CUHAHTPOMH3AIMs, ropoJickas (iopa,
CuHaHTpoOnuU3aIus ropoJCKoN (ayHsl. ropojckas (ayHa, 5SKOMOHUTOPHHT.
buonornueckoe u X0351UCTBEHHOE XapakTepru3oBaTb OCHOBHBIE
3HA4YEeHUE arpo3KOCUCTEM U KOMITOHEHTBI YPOOIKOCHUCTEM.
ypOOIKOCUCTEM. OmnuceIBaTh OMOJIOTHYECKOE U
3aKOHOMEPHOCTH (HOPMUPOBAHUS XO03SHCTBEHHOE 3HAUCHHE
OCHOBHBIX B3aWMO/JICUCTBUI ypOOsKOCHCTEM.
OpPraHU3MOB B 9KOCHCTEMAX. [TpuBOANUTE MPUMEPHI U OLIEHUBATH
Pounpb kackagHoro agdexra u COCTOsTHUE YPOOIKOCHCTEM CBOEH
BUJOBIAU(UKATOPOB (KIFOUEBBIX BUIOB) MECTHOCTH.
B (DYHKIIMOHMPOBAHUH SKOCUCTEM. BbIsBASTE 0COOEHHOCTH FOPOJCKOM
[TepeHoc HEpPruu U BELIECTB MEXKIY ¢opsl U payHbI.
CMEKHBIMHU 3KOCUCTEMaMH. CpaBHHBaTh YPOOIKOCHCTEMBI U
IPUPOJIHBIE SKOCHCTEMBI
Tema «buocdepa — rinobanpHas S5KocHCTEMAY
9.1 | buocoepa. 2 buocdepa — obmennianerapHas PackpeiBath copep:kaHue TEPMUHOB U

CtpykTypa

000J104Ka 3eMJIH, I71€ CYIECTBYET UITH

MOHTHI: Guocdepa, )KUBOE BEIIECTBO,




U COCTaB CyIlleCTBOBaJIa )XU3Hb. Pa3zBurtue KOCHOE BEIIECTBO, OMOKOCHOE
ounochepsl npecTaBiIeHud 0 Ouocdepe B Tpyaax BEIIIECTBO, OMOTEHHOE BEIIECTBO.
9. 3rocca. Yuenue B.W. Bepnaackoro [TpuBOUTE HOPMYITUPOBKH OCHOBHBIX
o ouocdepe. Obnactu Guocdepst u e nosiokeHuit yuenus B. Y. Bepuaackoro
coctas. JKuBoe BeniecTBo ouochepsl u o buocdepe.
ero (pyHKIUH. Xapaktepu3oBaTh 001acTu 6Mocdepsl u
JemoHncTpanuu UX COCTaB, Ha3bIBaTh 00JaCTU
IToptpetsr: B. . Bepnanckuii, pacIpoCTpaHEHUs KUBOI'O BELECTBA
9. 3roce. B 000J104KaxX 3eMJIU U BBISIBIISTD
Tabnuub! u cxemsl: «I'eocdepsr [IPUYUHBI €r0 Pa3InYHOro
3eminny, « DyHKINU KUBOTO BEIIECTBAY pacnpeeneHus.
[Tepeuncaste HyHKIHH KUBOTO
BelecTBa ouocdeps (razosas,
OKHCITUTEITFHO-BOCCTAHOBUTENbHAS,
KOHIIEHTPALlMOHHAsI, OMOXUMHUYECKast).
[TpuBOIUTE IpUMEpPHI IPEOOPA3YIOLIETO
BO3/ICHICTBUS KUBOTO BEIIECTBA HA
ouochepy.

9.2 | 3akOHOMEpHOCTH 3aKOHOMEPHOCTH CYIIECTBOBAHMS PackpbIBaTh cosepkaHle TEPMUHOB U
CyIIIECTBOBaHUS o6unocdeprl. OcodeHHocTu 6rochepsl MOHSTUH: TJI00ATbHAS YKOCUCTEMA,
o6uocdepsl. KaK IJ100a1bHOM 3KOCHCTEMBI. JMHAMHUYECKOEe paBHOBECHE,
Kpyrosopots! JlnHaMuueckoe paBHOBECHE KPYrOBOPOTHI BEILIECTB,

BELIECCTB B 6uocdepe. KpyroBopoTs! BemecTs u OMOreoOXMMHUYECKUE LIUKJIBI.

OMOreoXMMHUECKHe HUKIIbI (Yriieposa,
azoTra). PUTMUYHOCTD SIBJICHUI

B Onocdepe.

JeMoHcTpauun

Tabmune! u cxeMmsl: «I'eocdepbl
3emnny, «DyHKIIUH )KHUBOTO
BEIIECTBAY,

«KpyroBopot azoTta B mpuUpoOae»,
«KpyroBopot yriepoaa B Ipupoae»,
«KpyroBopot kuciopoaa B Ipupoae»,
«KpyroBopot BojibI B Ipupoae»

XapakTepu30BaTh OCOOEHHOCTH
o6uocdepsl Kak rodanbHOMI
HKOCHUCTEMBI.

Omnpenensats GyHKLINIO OHOChHEphI

B o0ecrie4eHnr OMOreHHOT o
KPYroBOpOTa BEIIECTB Ha IUIaHETE.
XapakTepru3oBaTb OCHOBHBIE
KPYrOBOPOTHI: BOJBI, YTJIepoJia, a30Ta.
CpaBHUBaTh OCOOEHHOCTH KPYyroBOpOTa
pa3IMYHBIX BEIIECTB.

OneHnBaTh 3HaYEHUE KPYroBOpOTA




BEIICCTB JIUIS CYIIECTBOBAHHUS KU3HU
Ha 3eMiIIe.

9.3 | 3oHaIBHOCTH 2 3oHanbHOCTH OMochepsl. [TonsTue PackppIBaTh copiepskaHne TEPMUHOB U
ouocdepsl. 0 6nome. OCHOBHBIE OMOMBI CYIIIH: MOHATHUI: OMOMBI, TYH/Ipa, XBOWHBIE
OcHOBHBIE TYHJpa, XBOMHBIE Jieca, CMELIaHHbIE U jeca, CMELIaHHBbIE Jeca,

OMOMBI CYIIIH. IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, IMPOKOJIMCTBEHHBIE JIeca, CTEIH,
YcroitunBocth CaBaHHbI, IyCTBIHU, TPOIIUYECKHUE JIeCa, CaBaHHbI, IyCTbIHU, TPOIIUYECKHUE JIeCa,
ouocdepsr BBICOKOTOpBs. KitmMar, pacTuTeNbHbIN BBICOKOTOPbSI.
Y J)KUBOTHBIM MUpP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CrpykTypa v GyHKIHS KHUBBIX CUCTEM, XapaKTepu30BaTh OCHOBHBIC OMOMBI
OLIEHKA UX PECYpPCHOI0 MOTEHLIHANA U CYUIH.
onochepHbIX PYHKITHHA. CpaBHHMBaTh OCOOEHHOCTH KJIMMATa,
IIOYB, PACTUTEJILHOTO U )KUBOTHOT'O
MUpa pa3HbIX OMOMOB CYIIH 3€MJIH.
BBISBIIATE NPUYKHBI 30HATIBHOCTH
B Onocepe

Tema «YenoBeK U OKpyKarolas cpeaar»

10.1 | Bo3neiictBue 2 DKOJIOTUYECKUE KPU3UCHI U X PackpsIBaTh conepkaHre TEPMUHOB
YeJ0BeKa Ha npuynHbl. Bo3neilicTBue uenoBeka U TIOHATHI: aTMOcdepa,
ouochepy Ha 6uocdepy. BEIIIECTBA-3aTPS3SHUTEIH,

NapHUKOBBIN 3¢ deKT, «030HOBas
JIBIPAY, «KUCIIOTHBIE JIOMKIN»,

10.2 | AnTponorenHoe 2 AHTpPONOTreHHOE BO3/IEHCTBHE PackpbIBaTh conepkaHle TEPMUHOB U

BO3JICHCTBUE Ha PACTUTENIbHBIN U )KUBOTHBIA MHUP. MOHATUI: COKpaLCHUE

Ha PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHna npupo/sl

OxpaHa pacTUTEIBHOTO U KUBOTHOTO
mupa. OCHOBHBIE IPUHIIUTIBI OXPAHBI
npupozsl. Kpacusie kauru. Oco6o
OXpaHsieMble IPUPOJIHbIE TEPPUTOPUU
(OOIIT). borannueckue caapl U
300JI0TUYECKUE MApKHU.
JleMoHCTpauuun

Tabmune! u cxemsl: «Ocobo

OXPAaHACMBIC ITPUPOAHBIC TCPPUTOPHUUD.

O6opynoBanue: pororpapuu

O6ropa3zHooOpasusi, OXpaHa MPUPOIBL,
0c000 oXpaHsieMble IPUPOJIHBIE
tepputopuu (OOIIT), GoTannueckuit
caji, 300JIOTUYECKH MapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pacTeHUH U KUBOTHBIX.

[IpuBOAUTE IPUMEPHI TPSIMOTO U
KOCBEHHOTO BO3JICHCTBUS YEIIOBEKA
Ha PAaCTUTENIbHBIN U )KUBOTHBIN

MHUD.




OXpaHsIEMBbIX PACTCHUN U )KMBOTHBIX
Kpacuoit xauru P®, KpacHoi kHUTH
pernona

XapakTepHu30BaTh MPUHLIUIIBI
«BceMupHO# cTpaTeruu OXpaHsl
IIPUPOIBI».

[TepeuncasiTb 0COOEHHOCTH Pa3THYHBIX
OOIIT.

10.3

PanuonansHoe
PUPOJIONOIB30BaH
ue

1 yCTOMYMBOE
pa3BuTHe

OCHOBHBIE IPUHIIUTIBI YCTOWYHBOTO
Pa3BUTHS YEIIOBEUECTBA U IIPUPO/IBI.
PanmonansHO€ IPUPOIONOIH30BAHUE
1 COXpaHEHHE OMOJIOTMYECKOTO
pazHo0Opa3zus 3eMiIn.

OO0m1re 3aKOHOMEPHOCTH
rI100aIbHBIX YKOJIOTHYCCKUX
Kpu3ucoB. OCOOCHHOCTH
COBPEMEHHOTO KPH3HCa H €ro
BEPOSTHBIC ITOCIICCTBHS.

Pa3BuTHe METO/I0B MOHUTOPHUHTA
Pa3BUTHS OMACHBIX TEXHOI'CHHBIX
MIPOIIECCOB.

PackpbiBaTh conep:kanre TEPMUHOB U
MOHATHI: paIlMOHAIIBHOE
IIPUPOJOIIOIIB30BAHNUE, YCTOMUUBOE
pa3BUTHE, MPUPOIHBIC PECYPCHI,
DKOJIOTUYECKHH CIeI.
XapakTepru30BaTh OCHOBHBIC TTPUHITUIIBI
YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA U
TIPUPOIBI.

OHI/ICI)IBaTI) HencqepnaeMme )51
ucuepraemMbie IPUPOIHBIE PECYPCHI,
HOII‘-IepKI/IBaSI OTHOCUTCIIbHOCTH
HEHCUYEPIAaeMOCTH ITPUPOTHBIX
PECYpPCOB; XapaKTEPU30BaATh MPOIIECCHI
WX BO3HUKHOBEHUS U YCIOBUS CPEbL,
MPUBOJALINE K UX (POPMUPOBAHUIO.
PackpriBaTh npo0aeMbl paliioOHAIEHOTO
MIPUPOIOIIOIB30BAHNS M HAXOIUTE ITYTH
UX pElICHUs




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YUEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmit A.A., PyonoB A.M. u apyrue;
nox peaakuuei [laceunuka B.B., AkunonepHoe o0mectBo «3naTenscTBo
«IIpocsenienne»

Kamenckuit A.A., Kacnepckas E.K., Cusornazos B.W., buonorus.-11 ki..-

M.IIpocsewienue

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET
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