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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mipeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBanus yueOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EctecTBeHHO-
HayuyHble mpenmersy. CorjacHo monoxkenusm OI'OC COO mpodunsHbie
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennmanm  oOy4eHUsT Ha YypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPEeCCUOHATIBHBIM U BBICIIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHWSI, CBSA3aHHOTO C OHMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorus" naér mpeacTtaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OIpeeNseT 00s3aTeabHoe (MHBAPUAHTHOE) MPEAMETHOE COZEpKaHUE, €TO
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpelelieHhe Mo Kiaccam,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3y4YeHHUs y4eOHOro Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C U3Y4YeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKawolled npupoAgHoi cpexae. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4YeOHOIro IMpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOyJarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VY4eOHubiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooOImero oopa3oBaHuUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIMKOJE W OPUEHTHPOBAH Ha



pacimiMpeHue U yriayOJieHne 3HaHuWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpasoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrtpykTypa mnporpamMmbl 1o ydeOHoMmy mnpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYEeCKOro pasHooOpaszus IuiaHerl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAaHMS OOy4yaroluxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIATHBIX acleKTaXx OMOJOrHuecKux 3HaHuil. Jliis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKaHUH MPOTPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiIu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHu3allid JKUBBIX CHCTEM pa3HOr0 paHra M NOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YaloIMXCd C METOJAMH IO3HAHUS >KHUBOW IPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3IOPOBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBATH W COONIOJATh  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
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 COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIEPUMEHTAIbHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIICHMSI K )KUBOW TIPHUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyIbHBIMUA WHTEPECaMH M MIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0yYEHUU OHMOJIOTHH HA YIIyOJEHHOM ypOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COJEPXXAHME OBYUYEHUA
10 KITIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonornu.  buonormyeckue HayKd M HU3y4aeMble MMH  NPOOJIEMBI.
DyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHre OHOJOruu B (POPMUPOBAHUHU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaUYeHHE OUOJIOTHHM B
IIPAKTUYECKOM JIESITEIBbHOCTH YEJIOBEKA: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIUIEHHOCTH, OXPAaHe MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. 11. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpel u cxembl: «CBsi3b OMONOTMM C JAPYTUMHU Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

KuBble cucTteMbl Kak mpenMer u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaromme ®1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alllH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnotre3. Hynesas runores3a. [lonsitue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyuMHBI UMCKaXXeHUs PE3yJabTaTOB JKcriepumeHTa. [lonsiThe
CTaTHCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHE XUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusman, «buoreonenos», «buocdepa», «Merombl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyldOBaHHME  JJsl  IPOBEICHUSA
HaOJII0/ICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnosb3oBaHuE pa3IMYHBIX METOJAOB IIPU
VU3YYECHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, Mud@epeHInaIbHOe
HEeHTpUYTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

IToptpetsl: P. I'yk, A. Jleenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPODIEMEHTHI.
Bona n €€ posib Kak pacTBOpPUTENs, pPEarcHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
poJib. POJIb KATHOHOB M AHUOHOB B KJIETKE.

Oprannueckue BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekyibl. [lepBuunas



CTpyKTypa Oenka, TeNnTUIHAs CBs3b. BTOpWYHAs, TpPETHUYHAs, YETBEPTHUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHKIuu 6€IKOB. [lpuonsi.

Yraesoasl. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUIbI U MTOJTUCAXapHIbIL.
OO6mumii 1IaH CTpOeHUS U (PU3UKO-XMMUYECKUE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. I'uapodunbHo-TUApOdoOHEIE cBOMcTBA. Kitaccudukanus nunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1me CBONCTBAa OMOIOTMYECKIX MEMOpaH — TEeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotuapl. [Tpunnun kommiementapuoctu. IlpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl eenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYECKrue UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypbl U QYHKYUti OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHATLO208.

JemoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuogmyeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecrtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHe MOJIEKYJ
yraeBoAoBy, «CTpoeHue MoJeKyd JHUNUaoB», «HykienHoBbIE KHUCIOTHI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peakuuii».

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

Tema 5. CTpoenue u QyHKINH KJIETKH



Tumnbel KJIETOK: JyKapuoThueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00Pa30BaHMSI KIETKH.

CrtpoeHue npokapuoTUuuecKkoil kieTku. Kilerounas cteHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHONM W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJIETKHU.
[Tna3maTtuueckass MemOpana (mnasmanemma). CTpyKTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeruéHHas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (aronuros3. Jk3omuTo3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromna3zma. [uro3ons. Lutockener. JIBuxkenne nuromina3Mbl. OpraHouIbI
kietkn. OnHoOMeMOpaHHBIE OpraHOWbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onbaxxu, JM30COMBI, UX CTpOE€HHE M (PyHKIMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkuusa anmapara ['onbmxu. Moougurkayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U muiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHbIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kieTku CTpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHHME U JABWKEHHE KIYTUKOB M PECHUYEK. MUKpOTpyOOUKHU
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
Mpaucnopm.



Knerounsle BkatoueHusi. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKON KieTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHrEe NPOKAPUOTHIECKON KIETKNY.

OOopyznoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpENapaTbl OaKTepUalbHbBIX KJIETOK.

JlabopatopHast padora «l3ydeHue CTpPOECHHMS KIETOK Ppa3IMYHBIX
OpPTaHU3MOB.

IIpakTu4yeckas padora «/3ydueHue cBOMCTB KJIETOUYHON MEMOpPAHBD.

JlaboparopHasi padora «lccnenoBaHue IazMonM3a M JEIJIA3MOJIU3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTEIIBHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBI. YyacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPTaHWYECKUX KaTaIM3aTOpOB. beiku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunme3 )y obaxkmepuil. Ceemocodouparoujue
nUeMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOpPOCTh (poTOoCcHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.



AspoOHbIE OpPTraHHU3MBI. Orarnbl JSHEPreTUYECKOr0o oOMeHa.
[ToaroroBuTenbHBIN 3Tan. I TUKOIU3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonorndeckoe okuciaeHue, WM KIETOYHOE AbiXxaHue. Poib MUTOXOHApPHIL B
npolieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeusi memoOpanHoeo epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEeHa BeIecTB mepes aHa3pOOHBIM. DPHEKTHBHOCTH SIHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

O6opynoBaHHEe: CBETOBOM MUKPOCKOI, 00OpPYIOBaHHUE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora «l3ydeHue  KATaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacsencrBennasi uHGopmManus U peaju3anus eé B KiIeTKe

Peaknuun marpryHoro cusresa. [IprHINII KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucrTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMIIJIEMEHTAPHOCTh, AHTUIIAPAILIEIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. Koauposanne amuHokucioT. Ponp pubocom B
OonocuHTe3e Oernka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusaius reHoMa y
IPOKAapHOT U 3YKAPUOT. Perymsnus akTHBHOCTH I€HOB y MPOKapuoT. ['mmortes3a
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupychl — HekiieTouHble (POPMBI KU3HU U 00JUraTtHele napasutbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK



JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupychbie 3a0oeBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN/, COVID-
19, conmanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdatay)
CMpYKmMypHbuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCcTpaMuA

[Toptpetsi: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounsrii 1uki, ero mnepuoiasl u peryiaanus. WMurepdasza u MUTO3.
Oco0eHHOCTH TMpoLIecCOB, MpoTeKawIux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGha3bl.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHblid  HabOpBHl  XpoMocoMm. ['omonoruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndueckoe 3HayeHUe
MHTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rudesnp — anomnTos.

Kinerounoe snpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Ka1emKka» — ououngopmamuueckue mooenu YYHKYUOHUpOBaHUs KIemKU.

JemoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmmkamusa JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlaGopaTtopnass  pabora «3yuerne  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.



JlaGopaTopHas padora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3ma. [KaHu, OpraHbl H
cUcTeMbl opranoB. OpranusMm Kak eauHoe uesuoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHa,
NOKPOBHAs, TMPOBOJMAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIoXKeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: SIHTEIHAIIbHAS,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMN OPraHOB U CUCTEM OPI'aHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHu3MoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomeHnue BOABI,  YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMU. lIutaHue >kxMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuitl. J{prxanne >xkuBoTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.



KpoBeHOCHass cuctemMa IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpamieHus. DBOJIIOIMOHHbBIE
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beinenenne y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasbl BbieneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachIBaHHE KaK MEXaHM3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M UUCThl MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
Kyrukyna. CpencrBa macCCUBHOM U XUMUYECKOM 3aIUThl. DUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIH W NpUOOPETEHHBIN crnenupuIecKuii
UMMyHUTET. Teopust KIOHaNbHO-celeKTUBHOro mmmyHutera (II. Dpmux, ©. M.
beprer, C. Tonerasa). BocriammurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pactenuid. PocToBbIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u peduiekTopHas peryisiiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas peryisuus U 3HAOKPUHHASA CUCTEMA XMBOTHBIX U YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. [1aBnos.

Tabmupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TkaHW >KMBOTHBIX», «CKEJIET YeIOBEKA»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,



«BplienurenbHas cUCTEMa», «OHIAOKpUHHAsA cucTemay, «CTpOoeHHEe MBIIILBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  pacTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHag — cucrema  nrunmy», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHbIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3eMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacCTeHHMI pa3HBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMUBOTHBIX, CKEJET YEJIOBEKa,
00opy10BaHUE JJI51 IEMOHCTPALlMK IOYBEHHOT'0 U BO3IYIIHOTO MUTAHUS PACTEHUH,
paciernieHus: KpaxMaia U OelKoB MoJ AecTBUEM (pepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALMH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma
JBIXATENbHBIX JBUKEHUHN, MOJIEIIA T'OJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUIN».

JlabopaTopHnasi padora «/3yueHne TKaHEW JKUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecrosoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYIISAIUS,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICi
M€Ho03a M TIOJIOBOTO TIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['amerorenes y »kMBOTHBIX. [105I0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe © SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHSl — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIMX. 3apOJABIIICBBIE JUCTKU



(racTpyssinms). 3aKiaaaKa OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTe pa3BUBAIOIIETOCA 3apojibliia (dMOpHUOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK pPe3yJibTaT HEpapXUYECKHUX
B3aMMOJCHCTBUI TreHOB. BiusHue Ha 5MOpHOHANbHOE pPAa3BUTUE PANUYHBIX
(aKkTOpOB OKPYKAIOIIEH CPEJIbI.

Poct m paszButne X)uBOTHBIX. IlocTamOpmoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
II0O3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yeckoe 3HAYEHHE MPSAMOIO M HENPSIMOIO
pa3BUTHSA, UX PacHpOCTpaHeHHE B mpupone. Twumsl pocta KUBOTHBIX. PaKTOPHI
PEryJSIIMM pOCTa )KUBOTHBIX U yenoBeka. CTaauy mocTaMOPHUOHATIBHOIO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepuonpl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3sMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM 1LMKiIe pacTeHuil. OOpa3oBaHMe cmop B Ipolecce Meio3a.
['amerorene3 y pacreHuid. OIUIONOTBOPEHHE W PA3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJisIliMi OHTOT€HE3a Y PACTEHUIN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. llIneman.

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXEHHEY», «TuUIbl 0Oecrnonoro
pa3sMHOXEHUsD», «Pa3MHOXEHHE XJIaMHJIOMOHAb», «Pa3MHOMKEHUE 3BIJICHBD,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOe pas3Buthe», «Pa3zBurne wMaickoro xyka», «PaszButue capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUN,
«CTpoeHne ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTCHUI», «KU3HEHHBIN LMK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MAarIOPOTHUKA», «JKM3HEHHBIN IUKII COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30UI0B, MOAEND «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax».

IIpakTnueckass padora «BbIABIECHHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
PaCTEHUI».



Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengmens, I'. ne ®puza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. KonsiioBa, H. M. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM.

JleMoHCTpanumn

[Toptpersl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. NU.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «MeToIbl TeHETUKIWY, «CXEeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «/[po3oduna Kak OOBEKT TE€HETUYECKUX
UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH
eAMHO00pa3usi THOPUIOB MepBoro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHUs IPpU3HAKoB. LluTosiornmueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umores3a 4ucToTh ramMer.

AHanm3zupyroniee ckpemmBanne. [[poMeXKyTOUHbIA XapaKkTep HAaclIeIOBaHMUS.
Pacuiernnienre mpru3HaKkoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHens: — 3aKOH He3aBUCUMOTO
HAcJelIoOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpCIIIMBAHUSI.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TreHaMHh. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TETEpOraMeTHbIM I0J. ['eHeTuueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CIETJICHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [ienoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.



['eHeTMYECKUN KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTHYeCKHE MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnuyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HACJIEJICTBEHHONW NH(POPMAIIUHU B OKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpanun

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

Tabmuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKkoHBI MeHnnens», « TpeTuil 3akoH
Mennemns», «AHanusupymollee CKpemuBaHuey, «Hemomnoe noMuHUpOBaHHEY,
«ClenyieHHOEe Haclel0BaHUE IMPU3HAKOB y Apo3o¢uib», «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTum MOTHIBD,
«MHOXECTBEHHBIN allJIenu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoJeNb s JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpuI0oB MEPBOrO IOKOJIEHUST W PACIUCIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb JUIS
JEMOHCTpPAallMM CLEIUICHHOTO HAcCleNOBaHUs NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «/3yueHue pe3ysibTaToOB  MOHOTHOPUIHOTO
CKPEILMBAHUSA Y IPO30(UIBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpELIMBaHUA Y IPO30(QUIIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanimoHHass HW3MEHYMBOCTh. Ponb cpeasl B (hOpMHUpPOBAHHH
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAss U3MEHUYNBOCTh. CBOMCTBA FT€HOTUIMMYECKOW N3MEHUYHUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTallUOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHOM M3MEHUYHNBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOr0 BUA.

MyTranmoHHass W3MEHYMBOCTh. BuUIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  UWHAYLIUMpPOBaHHbIE MyTauuu. SnepHsie U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIUSHUE HAa OPTraHU3MBbI.



3aKOHOMEPHOCTH MYTAallMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKUX pPSIOB B
HaciencTBeHHo u3MeHunBoct (H.M. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POIb OSNUSEHEMUYECKUX GaKmopos 6
HACNe008aHUU U USMEHUUBOCIU (PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmunelr u  cxeMbl: «Bungel  u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYHUBOCTH, «KomOuHaTuBHas U3MEHUYUBOCTBY, «Meiio3»,
«OmnonorBopeHue», «I'enernueckue 3a00aeBaHus YeI0BEKaAY, «Buabl MyTanuiny.

ObopynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PAaCTCHHIH,
puCyHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOW KPUBO».

IIpakTnueckass padora «Myrtauuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun dyenoBeka. MexayHapoaHas MporpamMma HCCIEIOBaHUS T€HOMa
yejgoBeka. MeToapl  M3y4YeHMs] TEHETUKH  YeJOBEeKa: TIEeHEATIOrHYEeCKU,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUII, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemeHHOE ONpeIeJICHHE reHOTHUNA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBenHble 3a001€BaHus YesloBeKa. |'eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeapacroiioKeHHOCTHIO.
3HayeHHuEe MEAUIUMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0oieBaHUN 4YenmoBeka. MeauKo-TeHeTUUeCKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TeHEeTUYECKOTO Tpy3a». ITUUYECKUE acCNeKThl UCCIEAOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIIe cpeanl. | eHeTnyeckas
MPEAPACTIOIOKEHHOCTh YEJIOBEKA K MAaTOJIOTHSIM.

JdemMoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtun yenoBekay, «MeToJbl W3yUYeHUS] TEeHETUKU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB



JlomecTukauuss U CeNeKUusa. 3apOKICHHE CEJIEKUHH W JIOMECTUKAlUH.
Vuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXIEHUS HU MHOT000pa3us
KyJbTYPHBIX pacTeHui. Ponb cenekuuy B CO3JaHMM COPTOB PACTEHH U MOPOA
#*uBOTHBIX. CopT, Mmopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaclleICTBEHHOM wu3MeHunBocth H. WM. BasuwnoBa, ero 3HaueHue s
CEJIEKIIMOHHOU PabOoTHI.

MeTtoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
npousBoauTesied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
¢dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HcKkycCcTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUHOHHOM  paboThlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 moy4yenus ucxonHoro mMarepuana Jjis CeleKIum.

[lonyuenne MOJINTUIONUIOB. BnyrpuBunosas TUOpUIN3ALINSL.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3enénas
DpesonoyuUsy.

CoxpaHeHHE M WU3YYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUUEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOGLIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpersr: H. M. Basumos, 1. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHHas rudpuan3anusy, «MyTtarenes».

JlaGoparopHasi padora «/3ydueHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypceusi «OCHOBHbIE METONBl U JIOCTHXKEHHS CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,



COPTOMCHBITATENIBHBI y4acTOK, B TEIUIMYHOE XO35AWCTBO, B J1a0OpaTOpHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0TMs U CHHTETHYECKAs OMOJIOTHS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIC
KYJbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOONMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
TexHoJsioruid. [Ipon3BoACTBO O€nKa, AMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHAINPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C ILI€JIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUYAOIIHECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kinerounast unxeHepus. MeToapl KyJbTypbl KJIETOK W TKaHEH PacTeHU U
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHCcTpyupoBanue pekomOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMHXKEHEpHUH.
DKOJIOrM4eCcKHe U ATUUECKUE POOJIEMbl T€HHOW HHKEHEPUH.

Menumunckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 IpoTeoMa
4eJIOBeKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus miusg  pa3paOOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHUS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpPHOro OmompuHTHUHTra U ckaddosiaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I 'eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.



JKckypeusi «buoTexHONOrUsT — BaKHEWIIass TPOU3BOJAMUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO ).

11 KITACC

Tema 1. 3apoxkaeHue W pa3BUTHE JBOJIONMUOHHBIX INPeACTABJICHUHA B
onoJiornu

OomonnoHHass Teopuss Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BotonuK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunTeTnyecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABMXKYIIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHasl €quHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM TEHETUYECKOT0 pPa3zHOOOpasus M CTPYKTyphl mnomyisnuid. M3meHenue
reHooHJa TOMYJISUMU KaK DSJIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHAIpaBJICHHbIE W3MEHEHHsSI 4YacTOT ajuiejed B momyisnusx. Oddext
OCHOBatelns. JDgpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonbwiux U manelx  nonyrayuax.  Murpatuu.  M3omsums  momysisiuil:
reorpadudeckas (mpocTpaHCTBEHHAs ), Oroaornyeckas (penpoyKTUBHAS).



EcrectBennbiii oTO0p — Hampapistomuii  ¢aktop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pPa3pbIBAOIIMIA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLHUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  opraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumepsl nmpucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonoruyeckue,  OMOXUMHUYECKHE,  TOBeJAeHYecKkne.  OTHOCHUTEIbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢aktop BupooOpazoBanus. [yt u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE» (monumIonU3anus,
rulOpuanzanust). JIuTenbHOCTh 3BOIIOIMOHHBIX IPOIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHbBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIIONMS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CIOCOObI
OOpBOBI C HEl.

JleMoHCTpanumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas H30JSUS MOMyJALUNA CeBaHCKOM (openmy,
«l'eorpadmueckas M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JEUCTBUS €CTECTBEHHOTO 0TOOpay, «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpranibHpI MenaHu3M», «KuBble nckonaemsie», «llokpoBuTenbCcTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonornueckue anantauun», «lIlpucrnocoOreHHOCTH OpraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buaa», «Bunsl-nBoiinukn», «CTpyKkTypa BuAa B
npupoze», «Crocobbl BugooOpa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBIEH», «IKOJOTHYECKOE BHMJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITonumionasl pactreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIUU HACEKOMBIX, Uydesia NTUIl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHuUW ONWM3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.



JlaboparopHasi padora «BbIsIBIEHHE H3MEHYMBOCTH y OCO0E OZHOro
BUJIAY.

Jlabopatopuass  padora  «lIpucmocobreHus  OpraHm3MOB U HX
OTHOCHUTEJBbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTAThI

Metonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTHMYECKME  METOIBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (UIOTEHETUYECKUE — PSIIbI
OpTaHU3MOB.

buoreorpadguueckue metonbl u3ydeHus 3Bosonuu. CpaBHeHUE GJIOpHl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHIEMHUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOMIbI U3YUEHUS
ABOIONMM. ['eHeTHuecKue MeXaHU3Mbl JBOJIIOLIMM OHTOTE€HE3a M TMOSBJICHUS
ABOJIIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTUYHBIE W  aQHAJOTUYHBIC  OpPTaHBbI.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbI  M3Yy4YEHUS  DBOJIOLHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOIONUU. [Ipunyun cmenvl QyHKYuUllL.
HeobOpatumocTs 3Bomtonuu. AjanTuBHas paauainus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanb»,  «Punuoduts»y,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «llpeiid KOHTUHEHTOBY,
«Penuktel»y, «HavanpHble CcTaaud SMOPUOHAILHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS IBOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH IBOJTIOLIUNY.

O6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTATKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3BuTHE )KU3HA HA 3emJie



HaydHple THIIOTE3bl MPOUCXOXKIEHUS KU3HM Ha 3emiie. AOuWoreHes u
nancnepmusi. JfoHaydyHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEallMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS KU3HUA U €€ ONpOoBEpkeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTaHUYECKOU HBOJIOLIHH. [Inanerapnas
(reomoruueckas) SBOIONUA. XHMHYCSCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpm.
OO6pazoBanue mnoiauMepoB u3 MoHomepoB. KoamepBarHas rumnoreza A. .
Onapuna, runore3a nepBuyHoro 0ynaroHa k. XomnjeitHa, reHeThuecKasi TunoTe3a
I'. Ménnepa. PubGo3umbl (T. Yex) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

HUcropus 3emmm u meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatrku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTeNnbHAsE U a0CONIOTHAs
reoXpOHOJIOTHUS. [ €0OXpOHOJIOrNUecKas Kaia: 0HbL, 3Pbl, IEPUOIBI, STIOXU.

HadvanbHbie »Tambl opraHudeckod HBOMOUMU. [logBIEHHE W HBOTIOLUA
MEPBBIX KIJIETOK. DBOJIIOIUA MeTaboin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJjor MEePBbIX HA 3emMiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl BOJIONMH BBICHIUX pacTeHUud. OCHOBHBIC apOMOpPGO3bI
pacreHuid. Bpixox pacrenun Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pacTCHUM.

OCHOBHBIE€ ATalbl ABOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAIOINX U
ntui. Ilpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxel, MpPOTEpO30i,
majgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reoJIOrHYecKkux TporeccoB. llosiBeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.



CoBpemeHHasi cuctema opraHudeckoro mupa. [IpuHmunel kraccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pennu, JI. Cnayumannanu, JI. [lacrep, 1. . Meunuxkos, A. .
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbitTa @. Pemny», «Cxema onwita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apOoxkAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUK»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOunoreHeza», «CucremMa KUBOM TpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimey, «KuIedHOMONIOCTHBIE,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTHe XKU3HU B ME3030MCKOM 3pey, «Pa3BuTue XKU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydela NTULl W 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl u 3agaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKIACHUM 4YEJIOBEKa. Penurmno3nbie
BO33peHUsA. COBpEMEHHbBIC HAYUHBIE TEOPUH.

Cxo0/1cTBO YenoBeKa ¢ )KMBOTHBIMU. CHCTEMAaTUUECKOE MOJIOKEHUE YeJIOBEKA.
CBuzerenbcTBa  CXOJACTBAa  4YEJOBEKA C  JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOPGhOIOTHYECKHE, AMOPHOIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
nopeaeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpIMOXO0XKIECHNE U KOMIUIEKC



CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra MU BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBukymire cuibl ((pakTopsl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHolIeHne OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaJANM aHTporioreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(IpOKOHCYJIBI) U pAaHHUE MOHTHUJIBI — OOLIUE MPEIKH YETOBEKOOOPA3HBIX 00€3bsIH U
JToJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
W3TOTOBJICHUS OPYAUN Tpyaa. YenoBeK MPAMOXOISAIIMN U MEPBBIAM BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii —  0oOMME  MpENIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEePTAIbCKUN
KaK BHUJ JIIOJEU XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenamMu AQpUKU.
[TasieoreneTrka v rajieOreHOMMKA.

DBOJIONNS COBPEMEHHOTO 4esioBeKka. EcTecTBEHHBI OTOOp B MOMYJIAIMIX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonmynsimoHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «3(pQPexT ocHoBaTeNs» B MOIMYJISLUUAX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckue pacel. [loHsatue o pace. bombiime pacbel: €BpoOIeOUIHAs
(eBpa3miickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  dyenmoBeuecknx — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocoOeHHOCTh YeNMoBeKa K pa3HbIM YCIOBUSIM OKpYXKAIOIIEH Cpebl.
Bnusaue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruto u
(bU3HONIOTHIO YeTIOBEKa.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOrMyYecKon)
AQHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ aHTPONOJIOTHS W IMAJCOAHTPONOJIOTHUS
YEJIOBEUECKUX MOMYJANUKA. bruoconuanbHble UCCIEI0BAHUS MPUPOIBI YEIOBEKA.
HccnenoBanrie KO3BOTIONMH OMOJIOTMYECKOTO M COIMAILHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToabl aHTPONOJOTHIY, «I 0JJOBHON MO3T UeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKENeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOMIOTEHE3A», « IBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «YemnoBek  ymenwli», «YenoBek
NPAMOXOISIININY, «/leHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl 4elioBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPENKOB dYeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTHIECKUMU W OHOJICUCKUMM CIOKETaMH TPOUCXOXKJICHUS YEJIOBEKa,



¢dotorpadun Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepena 4YejloBeKa M 4epena IMIMMIIAH3€, MOJENb KHCTH 4YEJIOBEKA U KUCTHU
LIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEI0BEKay.

Tema 6. Jkogoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue U pazButue skosoruu B Tpynaax A. ['ymGonbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbl sxosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE U JlabopaTtopHbie. MojJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIEN Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYCHUE OSKOJOTMYECKUX 3HAHWW Uil YEJIOBEKA.  DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBSI3€il yesnoBedecTBa ¢ Mpupojoi. dopmupoBaHue
HKOJIOTHYECKOHN KyJIbTYpPbI U SKOJIOTUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl skomorum», «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHnas padora «3yueHne METOJIOB DKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojiornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Kojorumdeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIbI
pacTeHUil M >KUBOTHBIX IO OTHOIIEHWIO K cBeTy. CHUTrHallbHasi pPoJib CBETa.
DOTONEPUOIU3M.

Temmneparypa kak oskonorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



Bnaxnoctes kak skojormueckuil daxtop. Ilpucmocobnenuss pacteHuil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukaiusi pacTeHHI MO OTHOILIEHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, ITOYBEHHAs,
rIyOMHHAs  TOJINOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DPU3HKO-XMMHUYECKUE
0COOCHHOCTH cpei oOuTaHusl opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
YKU3HH B pa3HbIX Cpeiax.

buonornyeckne putMmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpuCrocoOIE€HHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. I[loHsTHe o0 JKuU3HEHHON (opme.
KusHeHnHble POpMBI pacTEHUM: 1E€PEBbS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
re00MOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckune (akTOpBHI. Bunpr  OMOTMYECKMX ~ B3aUMOJCHCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTYyajJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpodpuueckue
B3aUMoOJICUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 1711 CYLIECTBOBaHHS OPIraHHW3MOB B CpEJe
obOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosornyeckue (axkTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeIIokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MOJIOrMYECKUE aJanTalnuu
KUBOTHBIX», «Cpenbl O0OWTaHWS OpPraHuU3MOB», «bHOJOTrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenuit», «KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHUS), «XUIHAYeCTBOY, «llapasutusm», «KoHkypeHmus», «CuMOHO03»,
«Kommencanmzm».

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PACTEHUM, uydesia NTUIl U 3Bepeld, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus aHHBIX IPYMI, KOJUIEKIUN KMBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUIGKIMU PACTEHUA M JKMBOTHBIX, OOJAJAIOMIUX dYepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXM3HM, Trepbapuu u



KOJUIEKIIUA PACTEHUN M KUBOTHBIX PA3IMUHBIX >KM3HEHHBIX (OPM, KOJUICKIIHH
KUBOTHBIX, YYACTBYIOIINX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnasi paGora «BbigBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETa.

JlaGopaTtopHass pabGora «BpIsgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HbIX MECT OOUTAHUD.

Tema 8. Ikos10rusi BUA0B U NOMYJISIIMH

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOIYJIALMH. [lomymsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PUINUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIIUU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pACTHAsi M TOJIOBAsI CTPYKTypd, POKIAAEMOCTb, IPHUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTpAIIHS.

DKoJioruueckas CTpykrypa nonyisiuud. OLeHKa YUCICHHOCTH MOIYJISIIUH.
JAvHamuka nomyisiuuu U e€ peryisiiusa. buotndeckuii MOTEHIMANT MOMYJISALINH.
MopenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Perynsdiuss 4UCICHHOCTH MOMYJSIIUN: pPoyib (PAKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojorMyeckoi HuIIe Buaa. MecrtooOutanue. MHoromepHas
MoJzenb sKkosiormueckon Humm Jx.M. XartumHcoHa. Pasmepbl 3konorndeckou
HuM. [loTeHunanpHas U peain3oBaHHAs HULIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeruu. JKOJOTUUYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTHM TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UM Yy KEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIIANY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyysiun», «CKOpOCTh  3aceleHusl IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuzMamun», «Mogeib 3kosiornueckon Humu k. M. XatuuHcoHay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOnenusi ceMsH  pacTeHUd K
PACCEIICHUION.



Tema 9. Jkosn0rust coodecTB. IKOJIOTHICCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOIICHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHkMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne uenu u cetu. AOuoTHyecKue OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B SKOCUCTEME.

OcHOBHBIE = TIOKa3aTeau  dKOocUCTEMBbl. buomacca u  mpomykuus.
DKOJIOTUYeCKHe MUPAMUJIbI Uucel, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bruopaznoobOpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMHU YKOCUCTEMAMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 PyHKYUOHUposanuu skocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICUCTBUMN.

Mexanuzmoi 8030eticmeus 3aepA3HeHUU PA3HbIX Mmunos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUs.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIMOT'€HHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmuuet u cxembl:  «Ctpykrypa  OuoleHO3a»,  «DKOCHUCTEeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenn nutanus (MacTOUIIHAS, TETPUTHASN)», « DKOJIOTHUECKAS TUPAMUIA YUCEID,
«IKonoruyeckas mupamMuia OMOMaCChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie



noxkapa», «9KocucTreMa 03epa», «ArpoueHos», «KpyroBopor BEHIECTB U MOTOK
SHEpPruM B arporeHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepel, repObapum KyJbTypHBIX U AUKOPACTYIIMX PACTEHUN, aKBapUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypOo0o3KOCHUCTEMBD».

IKCKypcHus «DKCKypCUsi B TUITUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, HA CYXOJI0JIbHBIM WM MOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

JKCKypeust «IKCKYpCHsl B arpo’KOCHCTEMY (Ha IOJI€ WM B TEIJIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — obmiemanerapHass o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA KU3Hb. PazBuTHe npejcraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUA Onocdepsl. OcobeHHOCTH Ouocdepsl Kak
ri00abHOM PKOCcHCTeMBbI. JuHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouochepnl. [lonstne o Ouome. OCHOBHbIE OUOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCa, CMEILIAHHbIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIECHKA UX PECYPCHOTO MOTEHIIUAJIA U
onocdepHbIX PyHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabnuiel u cxemsl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciopojga B TPHUPOJIES»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa
DKOJOTHYECKHEe KPU3UCHI W WX MPUUYMHBL. Bo3neiicTBHe dYenoBeka Ha
onocepy. 3arps3HeHue BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPONOreHHOE BO3JEHCTBHUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OXxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NPUHIHUIBI OXPAaHbI MPUPOJIBHL.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MHPUPOJBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHMHIa pa3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHulo OmMoenvbHuIX U008 u okocucmem. (OcHoOBb
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHe
ruapocheps, «3arps3HeHne 1ouBbl», «llapHukoBbld 3PdekT», «Ocodo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAENN YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢oTtorpa@uu OXpaHSEMbIX pPAaCTEHHWU M KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM 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 Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHUS 3HA4YECHHs OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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 MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME MOCIEACTBUN M HENPUITHS 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 CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUU TNpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSTHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON U COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJOTMM KaK HayKd, OCO3HAaHHUS €€ poJu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IWBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOM[IINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIUIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWUOJOTHH B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTpakalollnue
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,
HCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHe, OKCIEePUMEHT U  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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
yYHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpaBHEHMU S, Ki1acCupUKaIu, 0000IICHUS), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMO/IEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3aJauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYI0 U MPAKTHUYECKYIO OOJIAcCTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEeKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcTloO3HaBaHWA W 3alUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TO3ULUUNA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM 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 KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHs TOpo0iemMbl €  Yy4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpM aHaJIU3€ pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOecrnedyeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3UYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ U pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUM, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXIYy OpPraHOWJAMHU 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 ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBaHUS, AaHAIU3UPOBATH IOITYYCHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHMYECKHUX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp OyAyliell mpodeccruoHaabHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
POJOJDKEHHE OMOJOTHYecKoro oO0pa3oBaHHMs B OpraHU3alUsX  CpPEIHEro
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 HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KApPTUHBI MHpa, B IIO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMHHOB U MOHATUH (BHJI, 3KocucTeMma, Oumocdepa), OHMOJOTHUECKHUE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), COoco0aMu BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOTro U CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY MPOLECCaMU 3BOJIOLHUU,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISTh IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri1o0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJATh TIO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHUYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 buonorus xak Hayka
2 JKuBble crucTeMbl M HX HU3y4YECHUE 1
3 buonorus knetku 1
4 XUMHY€ECKasi OpraHu3anus KIeTKH 10 2
5 Ctpoenue u GyHKINH KICTKH 8 4
5 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 4
KIIETKE
; Hacnencrennas ungopmanus u 9 1
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 2
9 Ctpoenue u GyHKIMH OPraHU3MOB 17 3
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 1
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 2
14 I'eneruka yenoBeka 1
15 Cenekiusi OpraHu3MOB 3
16 brorexHomorus u CHHTETHYECKast OMOJIOTHS 5 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 31




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undpoBbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 3
MaxkposBoitonus U €€ pe3yabTaThbl 7 1
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 3
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 2
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHHUSIX
6 OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 1
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia 0OUTaHus
DKOJIOTHS BUIOB U TIOITYJISIIIHIA
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 13 1 1
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 14




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

buonorus xak koMIIIeKcHas
HayKa M KakK 4aCTb
COBPEMEHHOTO O0IIECTBA

https://resh.edu.ru/subject/lesson/3827/

JKuBrle cucTeMBI U UX
CBOICTBa

https://www.youtube.com/watch?v=SoHkTau2BUw

YpoBHeBas oprann3anus
JKHBEIX CHCTEeM. MeTo b1
OMOJIOrMYECKON HAyKH.
[IpakTuueckas pabota
"Mcnonap30BaHue
pa3IMYHBIX METO/OB MPU
W3Yy4YEHUU KUBBIX cucTeM"

Hcropus oTKpsITHA 1

HU3YUCHUS KIICTKU.
Knerounas TCOpHUA

https://youtu.be/UZazdjPYVIs?si=m53SYushUF2ZzDOE

https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA

Metoasl MOJIEKYIIIPHON 1
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«M3ydyeHre METO0B
KJIETOYHOM OHonorun
(xpomarorpadus,

https://youtu.be/Y73EknbcYUQ



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
https://youtu.be/UZazdjPYVls?si=m53SYushUF2ZzD0E
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://youtu.be/Y73EknbcYUQ

anekTpodopes,
muddepeHnmanbHoe
HEHTPUPYTUPOBAHUE,
[ILIP)»

XUMHUYECKUN COCTaB
KIICTKH

https://youtu.be/15IV-fy1KLc?si=p58 INzQDuRv10kJ

Bonau MHUHCPAJIBbHBIC
BCIICCTBA.

OpraHI/I‘leCKI/Ie BCIICCTBA
KJICTKU — YIJICBOABI

https://resh.edu.ru/subject/lesson/5397/start/283870/

https://youtu.be/nQkH60AzrIw?si=2QHcEnbObrh-My2L

Opranunueckue BeIiecTBa
KIJICTKU — JIMIIUAbI

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

11

12

Oprannueckue BEIecTBa
KJIETK — OEJIKH.

JlaGopatopHnas pabora
"O6HapyxeHue 0enKoB ¢
MIOMOIIBIO KaYeCTBEHHBIX
peakuuit”

HykIieMHOBBIE KHUCITOTHI.
JIHK u PHK.

https://youtu.be/IKstGzYECKQ?si=LFcVBc-syAglyKyt

https://youtu.be/nQkH60AzrIw?si=2QHcEnbObrh-My2L

https://resh.edu.ru/subject/lesson/3840/start/163096/

13

CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPHUIITOMHKH,
MIPOTEOMHUKH.
JlaGopatopHnas pabora
"UccnenoBanue
HYKJIEMHOBBIX KHUCTIOT,
BBIJICTICHHBIX U3 KJIETOK

https://youtu.be/BD_60WhZvfA?si=77f68GbDtdTfObEQ



https://youtu.be/15lV-fy1KLc?si=p58_INzQDuRv10kJ
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://youtu.be/nQkH6OAzrIw?si=2QHcEnb0brh-My2L
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://youtu.be/IKstGzYECKQ?si=LFcVBc-syAgIyKyt
https://youtu.be/nQkH6OAzrIw?si=2QHcEnb0brh-My2L
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://youtu.be/BD_6OWhZvfA?si=77f68GbDtdTfObEQ

pa3IUYHbIX OpraHu3MOB"

14

15

16

17

18

19

20

Crtpoenue u QyHKIIUN
AT®. Ipyrue
HyKJIeo3uaTpUudochaTel
(HT®)

Metoibl CTPYKTYPHOI
ouonorun. TecTupoBaHue
"XuUMHYEeCKui coCcTaB
KJIeTKu"

Crpoenue
9YKapHOTHYECKON KIIETKH.
IToBepXHOCTHBII anmapar
KieTku. [IpakTnaeckas
pabora "M3ydyeHue cBOICTB
KJIETOYHOU MeMOpaHbI"

JlaGopatopHas pabora
"HccnenoBanue
TUTa3MOJIHA3a U
JeTIIIa3MOJIH3a B
pacTUTENBHBIX KJIeTKax"

IMuTortazma.
[IpakTnueckas pabora
"N3yuenue NBUKEHUS
[UTOTUTa3MbI B
pacCTUTENBHBIX KIeTKax"

Crpoenuie u GyHKIUH s11pa

OnHomeMOpaHHbIE
OpraHOMIbI KIIETKH.

https://resh.edu.ru/subject/lesson/3840/start/163096/

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

https://youtu.be/GibTmU18Y0c

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/1588/start/
https://youtu.be/GibTmU18Y0c
https://resh.edu.ru/subject/lesson/3847/start/8616/

21

[TonyaBTOHOMHBIE
OpraHoubl KIETKU:
MUTOXOHJIPUH, TIIIACTU/IBL.

https://youtu.be/1wLYzkAoe34?si=m9SriF10i eTLrlC

22

23

HemeMOpaHHBIE OpraHOU/IBI
KJIETKU

CpaBHurenbHas
XapaKTEPUCTUKA KIETOK
JYKapHoT.
[IpokapuoTnueckas Kierka.
Jlaboparopnas pabora
«M3ydeHnue cTpoeHus
KJIETOK pa3JInYHbIX
OpraHUu3MOB»

https://youtu.be/qm88Vil1AEc

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

24

Accumunanus u
JTUCCUMUJISLIAS — JIBE
CTOPOHBI META0OIU3MA.
Turel oOMeHa BEIIEeCTB.
Tectuposanue "Ctpoenue
KJIeTOK"

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

25

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJI€TOYHOTO
MeTaboIn3Ma.
JlaGopatopHnas pabora
«3yuenue
KaTaJINTUYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMHJIa3bl WIn
KaTayassl'")y

26

benku-akTuBaTopsl U



https://youtu.be/1wLYzkAoe34?si=m9SriF10i_eTLrlC
https://youtu.be/qm88ViI1AEc
https://resh.edu.ru/subject/lesson/1587/start/
https://resh.edu.ru/subject/lesson/2486/start/

27

OETIKU-UHTUOUTOPBI.
JlaboparopHnas pabota
"U3yuenue
(hepMeHTaTUBHOTO
pacilerieH s IepoKCUaa
BOZIOPOJIa B PACTUTEIIbHBIX
Y KUBOTHBIX KJIeTKax"

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

28

dorocuntes

https://resh.edu.ru/subject/lesson/3917/start/46777/

29

XeMOCHUHTE3.
Jlaboparopnas pabora
«CpaBHEHHE TIPOIIECCOB
¢dboTocuHTE3a U
XEMOCHHTE32)

30

AHa’poOHbBIE OPraHU3MBbI.
Bunpbr 6poxenusi.

31

AdpoOHbBIE OPTaHU3MBI.
DTanbl SHEPreTHYECKOro
oOMeHa. DHeprus
MEeMOpPaHHOTO IpaiueHTa
npoToHoB. Cunre3 ATO:
pabota npotoHHOi AT®-
CHHTETAa3bl

https://resh.edu.ru/subject/lesson/3917/start/46777/

32

JlaboparopHnast pabota
"CpaBHeHHE TTPOIIECCOB
OpoXeHus U AbIXaHus"

33

Peakuuu marpuyHoro

https://resh.edu.ru/subject/lesson/5352/start/295780/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/

CHHTC3a

34

35

36

37

Tpanckpunuus —
MarpuyHblii cuate3 PHK
KonupoBanue
aMUHOKHCIIOT. Poub
pruboCcoM B OMOCHHTE3E
Oenka

Tpancnsuus u e€ Tarbl

Opranu3zaiiys reHoma y
MPOKAPUOT U DYKAPUOT

https://resh.edu.ru/subject/lesson/5352/start/295780/

https://resh.edu.ru/subject/lesson/5352/start/295780/

https://resh.edu.ru/subject/lesson/3939/start/105165/

38

MonekynsapHble MEXAaHU3MBbI
AKCIPECCUU TEHOB Y
sykapuot. TectupoBaHue
"OOMeH BelecTB U
sHepruun"

https://youtu.be/filptiTQ8Ik

39

Bupycsl — BHeKJIETOUHBIE
(OpMBI XKU3HU U
00JIMraTHbIE Mapa3uThl.

https://resh.edu.ru/subject/lesson/3939/start/105165/

40

BupycHsle 3a0051eBaHUS
4eJl0BeKa, )KUBOTHBIX,
pactenuii. [Ipaktnueckas
pabota "Co3nanue MoeIH
BHpyca"

https://resh.edu.ru/subject/lesson/3939/start/105165/

41

42
43

HanorexHonoruu B
OHOJIOTHH U MEIULINHE

JKM3HEeHHBIN IUKIT KIIETKH

Marpuunsiii cuaTes JJHK

https://resh.edu.ru/subject/lesson/3927/start/105895/

https://youtu.be/-kTF5eSIdJA?si=NuX7uZWIQOxvOfPw



https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://youtu.be/filptiTQ8lk
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://youtu.be/-kTF5eSIdJA?si=NuX7uZWlQOxv0fPw

44

45

XPpOMOCOMBI.
JlaGopaTopHas paboTta
«M3ydeHnue XxpoMocoM Ha
TOTOBBIX
MUKpOITperaparax»

JlesneHue KJIeTKu — MUTO3.
Kapuokunes u muToknuHes

https://resh.edu.ru/subject/lesson/3927/start/105895/

46

Jlaboparopras pabota
«Habmronenne Muto3a B
KJICTKaX KOHYMKA KOPEIIKa
nyka (Ha TOTOBBIX
MUKpOIIperaparax )

https://youtu.be/WzTX7nJDYz8

https://youtu.be/f7eycZ0CA2Q

47

Perynsauus >xu3HEHHOTO
IIUKJIa KIIETOK.
KonTponbnas padota
"Knerka"

https://youtu.be/bqGhE50XcLw?si=CQpXKaynW6FfSETB

48

49

50

o1

OpraHI/I3M KaK €I1UHOC
OejIoe

TkaHu pacTeHuUNn.
JlaGopatopHnas pabora
«M3ydenue TkaHen
pacTeHuin»

TKaHU )KUBOTHBIX U
yenoBeka. JlaboparopHas
pabota «M3ydyenue TkaHei
KUBOTHBIX»

Opransl. CucTeMbl OPraHoOB.
Jlaboparopnas pabota
«M3y4yeHue OpraHos

https://resh.edu.ru/subject/lesson/6770/start/296014/

https://youtu.be/fFfG7nFZqg8I

https://youtu.be/uN53HKxX710

https://youtu.be/KDSyy83LV Y



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://youtu.be/WzTX7nJDYz8
https://youtu.be/f7eycZ0CA2Q
https://youtu.be/bqGhE5OXcLw?si=CQpXKaynW6Ff5ETB
https://resh.edu.ru/subject/lesson/6770/start/296014/
https://youtu.be/fFfG7nFZq8I
https://youtu.be/uN53HKxX7I0
https://youtu.be/KDSyy83LV_Y

IBCTKOBOTO PaCTCHUS

52 Ormopa Tena opraHu3MOB
https://resh.edu.ru/subject/lesson/6769/start/300659/
53 JIBI>KEHHE OPTaHU3MOB
o4 IIntanue opranu3sMoB
IInTanne mo3BOHOYHBIX
55 JKNBOTHBIX.
[InmeBapurenpHas cucreMa
YCJIOBCKA
https://resh.edu.ru/subject/lesson/6759/start/268840/
56 JIpIxaHue OpraHu3MoB
57 HBIXEIHI/IC IIO3BOHOYHBIX
JKNUBOTHBIX U YCJIIOBCKA
58 TpchnopT BELICCTB Y https://resh.edu.ru/subject/lesson/2489/start/
OpraHnu3MoB
KpoBeHocHas cucrema
https://resh.edu.ru/subject/lesson/1581/start/
59 IIO3BOHOYHBIX ) KUBOTHBIX U
YCJIOBCKA
https://resh.edu.ru/subject/lesson/2217/start/
60 Briaenenue y opranu3mos
https://resh.edu.ru/subject/lesson/1580/start/
61 3amura y OpraHu3MoB
62 NmmyHHasa cuctema https://youtu.be/btz8btMKhMg
YCJIOBCKA
63 Pa3,[[pa)KI/IMOCTI> u https://youtu.be/gBxERknm-8E
peryisigusa y OpraHnu3mMoB
I'ymopanbHas perymanus u
https://resh.edu.ru/subject/lesson/2458/start/
64 SHJOKPUHHAS CUCTEMA
JKNBOTHBIX U YCJIIOBCKA
65 (DOPMI:I PasMHOXKCHUA https://resh.edu.ru/subject/lesson/5359/start/270999/



https://resh.edu.ru/subject/lesson/6769/start/300659/
https://resh.edu.ru/subject/lesson/6759/start/268840/
https://resh.edu.ru/subject/lesson/2489/start/
https://resh.edu.ru/subject/lesson/1581/start/
https://resh.edu.ru/subject/lesson/2217/start/
https://resh.edu.ru/subject/lesson/1580/start/
https://youtu.be/btZ8btMKhMg
https://youtu.be/qBxERknm-8E
https://resh.edu.ru/subject/lesson/2458/start/
https://resh.edu.ru/subject/lesson/5359/start/270999/

OpraHu3MoOB

66
67

68

69

[TonoBoe pa3MHOXeHHE
Meiios

I'amerorenes. O0pazoBaHue
U pa3BUTHE MOJOBBIX
kietok. JlabopaTopHas
pabora «M3yuenue
CTPOCHHS TIOJIOBBIX KJIETOK
Ha T'OTOBBIX
MUKpOITpernaparax»

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTHEC
OpraHu3mMoOB — OHTOI'CHC3

https://resh.edu.ru/subject/lesson/3927/start/105895/

https://resh.edu.ru/subject/lesson/3927/start/105895/

https://resh.edu.ru/subject/lesson/5630/start/132920/

70

3akJazKa OpraHoB U TKaHEH
U3 3apOJIBIIIEBHIX TUCTKOB

https://resh.edu.ru/subject/lesson/5630/start/132920/

71

Pocr u pasButne
KUBOTHBIX. JlabopaTopHas
pabota «BrIsiBIeHHE
MIPHU3HAKOB CXOJICTBA
3apo/blIIel TO3BOHOYHBIX
KUBOTHBIX)»

https://resh.edu.ru/subject/lesson/5385/start/119865/

72

73

PasMHoxeHue u pa3Butue
pactenuil. JKusHeHHbIe
LHKJITBI PACTEHUM.
JlaGopatopHnas pabora
«CTpoeHMe OpraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHui

Hcrtopus ctaHoBIEHUS 1

https://resh.edu.ru/subject/lesson/5359/start/270999/



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5359/start/270999/

Pa3BUTHUS TCHETUKU KaK
Hayku. TecTupoBaHue
"PazMHOXEeHUE U pa3BUTHE
Opranu3moB".

74

75

OcHOBHBIE TOHSTHS U
CUMBOJIbI TEHETHKH.
JlaGopaTopHas paboTta
«/Ipo3oduna kak 00BEKT
TCHETHYCCKUX
UCCIIEIOBAaHHIT»

3aKOHOMEPHOCTH
HaCJIe0BaHMS IPU3HAKOB.
MonorubpuaHoe
CKpelIuBaHue.
[IpakTuueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTUOPHUIHOTO
CKpEIIUBAHUS Y
po30¢uis"

https://resh.edu.ru/subject/lesson/5386/start/301065/

https://resh.edu.ru/subject/lesson/5386/start/301065/

76

77

78

[IuTonornyeckrue OCHOBEI
MOHOTUOPHUIHOTO
CKpENIUBaHUS

AHanuzupyroliee
ckpemuBanue. Henonnoe
JOMUHHUPOBAaHHE
Jurubpunxoe
CKpEILMBAHHUE.
IIpakTryeckas pabora
«M3ydeHue pe3yabTaToB

https://resh.edu.ru/subject/lesson/4725/start/107947/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/

TUTUOPHUIHOTO
CKpEUIMBAHUS Y
JPO30(UITBD»

79

uTosiornyecknue 0CHOBBI
TUTUOPUTHOTO
CKpEIIMBaHUS

https://resh.edu.ru/subject/lesson/4725/start/107947/

80

81

CuenuieHHOE HaclIeJ0BaHUe
IIPU3HAKOB

XpoMocoMHas Teopus
HACJIEICTBEHHOCTHU

https://resh.edu.ru/subject/lesson/4755/start/118828/

https://resh.edu.ru/subject/lesson/5387/start/17435/

82

T'enetuka nmomna

https://yandex.ru/video/preview/3627162633780136150

83

T'enoTun kak nemsoctHas
cucreMa

84

85

I'eneT4eCKU KOHTPOIIb
pa3BUTHUS PaCTEHUH,
JKUBOTHBIX U YEJIOBEKA

HM3MeHYHUBOCTh IMPU3HAKOB.
Buasl u3aMeHUNBOCTH

https://resh.edu.ru/subject/lesson/5387/start/17435/

86

MopaudukarmonHas
M3MEHYHUBOCTH

https://resh.edu.ru/subject/lesson/5387/start/17435/

87

BapraunonHsslii psaa u
BapHalliOHHasl KpUBasl.
JlaboparopHnast pabota
«Hccnenosanue
3aKOHOMEPHOCTEN
MOJIU(UKAITTOHHON
U3MEHUYUBOCTH.
[Toctpoenue



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://yandex.ru/video/preview/3627162633780136150
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/

BApUALIMOHHOTO Psiia U
BapHallMOHHOW KPUBON»

88

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunarusHas
A3MEHYNBOCTD

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

89

MyranunonHnas
M3MEHYHUBOCTbD.
[IpakTuueckas padbora
«MyTanuu y 1po30QHIIsI
(Ha TOTOBBIX
MHKpOIIpernaparax)»

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

90

3aKOHOMEPHOCTHU
MyTaIMOHHOTO Tpoliecca.
OnUreHeTHKa u
SIIUTCHOMUKA

91

92

93

I'enetuka yenosexa.
[IpakTnueckas padbora
«CocTaBiieHUE U aHAJIU3
POIOCIOBHON»

MeTtoasl METUITMHCKON
T€HETUKH

3HaueHne MEAUIIUHCKOM
TCHETHUKU B
MPEeIOTBPALICHUH U
JICYCHUH T€HETHUCCKHX
3a00JIcBaHNH YEIOBEKaA.
TectupoBanue "['enetnka"

https://resh.edu.ru/subject/lesson/3653/start/47180/

https://resh.edu.ru/subject/lesson/3653/start/47180/

94

OCHOBHBIE TTOHATHA

https://resh.edu.ru/subject/lesson/3861/start/295751/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/295751/

95

cenekiun. JlaboparopHas
pabota «3y4eHue copToB
KYJBTYPHBIX PACTCHHU U
HOPOJI TOMAITHUX
’KUBOTHBIX)

MeTo/ibl CENEKIIMOHHON
pabotsl. JlaboparopHas
pabota «3y4yeHre MeTO10B
CEJIEKIINH PACTCHUID)

https://resh.edu.ru/subject/lesson/3861/start/295751/

96

JocTrxeHus cesieKIuu
pacTeHUH U KUBOTHBIX.
[IpakTuueckas pabora

«IIpuBUBKa pacTeHUI»

https://resh.edu.ru/subject/lesson/3861/start/295751/

97

CoxpaHeHue, u3y4eHue u
HCIOJIb30BaHUE
TE€HETUYECKUX PECYPCOB.
Okckypeust «OCHOBHBIE
METOJIbI U JOCTUKEHUS
CEJICKLIUU PACTCHUH U
KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHUIO,
IJIEMEHHYIO depmy,
COPTOUCTIBITATEIBHBIN
Yy4acTOK, B TETJINYHOE
XO03SICTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIH
HAy4YHOTO LIEHTPA)».

98

Bbuorexnonornsa xak HayKa
M OTPAacib MPOU3BOJICTBA.

https://resh.edu.ru/subject/lesson/3939/start/105165/



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3939/start/105165/

[TpakTyeckas pabora
«/3y4eHne 00bEKTOB
OMOTEXHOJIOTUI»

99

100

101

OcHOBHbIE HaNpPaBICHUS
CUHTETHYECKOU OMOJIOTHH

XpOMOCOMHaﬂ " I'CHHas
HHXCHCPUA

Menuiuackue
OHMOTEXHOJIOTHH.
KontponbHas pabota
""'egeTuKa U cenexkuus"

102

DKcKypcus
«buoTexHoI0rUg —
Ba)KHEHIIast
MIPOU3BOIUTENbHAS CUIIA
COBpEMEHHOCTH (Ha
OMOTEXHOJIOTHYCCKOE
MIPOU3BOJICTBO)»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

31




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

OBontonuoHHas teopus Y.
JapBuHa

JIBrKy1IM€E CUJIBI 3BOJIOLIMHU
BUA0B 110 Y. JlapBuny

https://resh.edu.ru/subject/lesson/5393/start/131997/

bopn0a 3a cymiecTBoBaHue,
€CTECTBEHHBIH 1
MCKYCCTBEHHBII 0TOOD

dopmMupoBaHue
CUHTETUYECKON TEOpUU
HBOJIIOLIMH

DTanbl H3BOIIOIUOHHOTO
MpOLECCa: MUKPOIBOJIIOIHUSA
Y MaKpOIBOIIOLIMS
[Monmynsauus —
JJIEMEHTapHas €JUHULIA
3BOJIIOLUA

3aKOH T€HETHYECKOTO
paBHoBecus k. Xapau, B.
Baiin6epra.

https://resh.edu.ru/subject/lesson/5388/start/17609/

OnemeHTapHbIE (HaKTOPbI
sBommronuu. JlabopatopHas
pabota "BrisiBienue
W3MEHUYUBOCTH Y 0COOeH



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5388/start/17609/

omuoro suaa"

10

11

Hpeiid reros. Dddext
ocHoBatest. DPPexT 1
OyTBUIOYHOTO TOPJIBIIIKA

Murpauuu. U3onauuun
MOMYJISIUAMN:
reorpaduyeckas,
OmosIorunyecKas

EctectBennslit oTO0p —

HaIpaBJISIOMUA GaKTop 1
IBOJIIOIIH

12

@OpMBI €CTECTBEHHOT'O
orbopa. [TonoBoii oTOOP

https://resh.edu.ru/subject/lesson/5389/start/107051/

13

14

[IpucnocoOneHHOCTH

OpPTaHU3MOB KaK pe3yJabTatr
MHUKPO3BOIIOINHA. [Ipumepsl
MIPUCTIOCOOJICHUH Y

OpPraHU3MOB: 1
MOp(OJIOTHYECKHE,
¢buznoIoruuecKue,

OMOXUMHUYECKUE,

MTOBEJICHUECKHE.

Apomopdo3sl 1

UAMOalanTalllu.

JlaGopatopHnast pabora
«ITpucnocobnenus 1
OpPTaHU3MOB U UX

OTHOCHTENbHAs

11eTIECO00Pa3HOCTH»

https://resh.edu.ru/subject/lesson/5390/start/295809/



https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/

15

Bupn, ero kpurepuu u
CTPYKTYypa.

https://resh.edu.ru/subject/lesson/4949/start/119943/

16

Jlaboparopnas pabota
"CpaBHeHUE BUIOB 110
Mopdonoruueckomy
KpuTepuro"

17

18

BumoobpazoBanue kak
pe3yabTaT MUKPOIBOJIIOIIUH
CBs13b MUKPO3BOJIIOIIMH H
SIMUAEMHUOJIOTHHI

https://resh.edu.ru/subject/lesson/5390/start/295809/

19

Makpo3Bosronus.
IIaneonToIOrNYECKIE
METO/IbI U3yYECHUS
SBOTIOIUU

https://resh.edu.ru/subject/lesson/5391/start/301036/

20

21

22

23

buoreorpaduueckue MeTo b1
W3Yy4YEeHUs IBOJTIOIIUN

DOMOpPHOIOTHYECKHE U
CPaBHUTEILHO-
MOP(OJIOTHUECKUE METOIBI
H3YUYEHHS 3BOJTFOIIUN

MonexkyisapHo-
TEeHETUYECKUE,
OMOXHMMHUYECKUE U
MaTeMaTHYECKUE METOIbI
W3y4YEHUS IBOJIOLAN

OO1u11e 3aKOHOMEPHOCTH
IBOJFOLINU

https://resh.edu.ru/subject/lesson/5391/start/301036/

https://resh.edu.ru/subject/lesson/5391/start/301036/

https://resh.edu.ru/subject/lesson/5391/start/301036/

https://resh.edu.ru/subject/lesson/4950/start/295838/

24

AnanTuBHas paauanus.



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/4950/start/295838/

HepaBHOoMepHOCTH TEMIIOB
9BOJIIOLUH

25

26

27

KonrponsHas pabora no
TeMe «DBOIIIOIHUI»

HayuHble runoressl
MIPOUCXOXKICHHS KU3HU Ha
3emie

HOHay‘lHHe npeaACTaBJICHUA
0 3apOXKACHUHU KU3HU

https://resh.edu.ru/subject/lesson/3874/start/301094/

https://resh.edu.ru/subject/lesson/3874/start/301094/

28

29

30

31

OcHOBHBIE 3Tarbl
HEOPraHWYECKOU 3BOFOLIHHU

I'unore3sl 3apPOKIACHUA
KHU3HHU

Ucropus 3emnu u MeToas! €€
uszyuenus. JlabopatopHas
pabora «3y4yenue u
OITMCaHNE MCKOMaeMBbIX
OCTAaTKOB JIPEBHUX
OpraHU3MOB»

HauanbHbie 3Tambl
OpFaHHQCCKOﬁ 9BOJIOINH

https://resh.edu.ru/subject/lesson/3885/start/270127/

https://resh.edu.ru/subject/lesson/3874/start/301094/

https://resh.edu.ru/subject/lesson/3885/start/270127/

32

OBoMIOIUSA DYKapuOT

https://resh.edu.ru/subject/lesson/3885/start/270127/

33

OCHOBHBIE 3TAIbI 3BOJIFOITUHN
PacTHTENBHOTO MHpA.
[MpakTrueckas padoTa
«M3ydyenue ocobeHHOCTEH
CTPOSHHS PACTEHUH Pa3HBIX
OT/ICJIOBY

https://resh.edu.ru/subject/lesson/3885/start/270127/



https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/

34

OCHOBHBIC 3TAIIBI 9BOJJIOINH
JKUBOTHOI'O MHpa

https://resh.edu.ru/subject/lesson/3885/start/270127/

35

OBONIOIUS )KUBOTHBIX.
[TpakTyeckas pabora
«M3yuenue ocobeHHOCTEH
CTPOCHHSI TIO3BOHOYHBIX
KUBOTHBIX)»

https://resh.edu.ru/subject/lesson/3885/start/270127/

36

37

38

PazBurue xu3Hu Ha 3emite
I10 3paM | Ieproam

MaccoBsie BbIMHUPAHUSA —
OKOJIOTHYCCKHUEC KPHU3UCHI
IponuIoro

CoBpeMeHHbII
AKOJIOTHUECKUN KPUBHUC, €TO
0COOEHHOCTH

https://resh.edu.ru/subject/lesson/3885/start/270127/

39

CoBpeMeHHas cucTema
OPTaHUYECKOTO MPOILIOTO

40

41

OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIIBI OPraHU3MOB
AHTpOmoJIOrus — Hayka o
YEJI0BEKE

https://resh.edu.ru/subject/lesson/5395/start/107347/

42

Pa3BuTue npenacraBieHuit o
MIPOUCXOXKACHUH YeTTOBEKA

43

MecTo yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JlaboparopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YelIOBeKa,

https://resh.edu.ru/subject/lesson/4951/start/290181/



https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/4951/start/290181/

CBsA3aHHBIX C
IMPAMOXOXKIACHUEM)

44

45

46

JIBroKyIME CHIIBI
aHTpPOIIOreHe3a
CooTHo1ICHNE
OMOJIOTHYECKUX U
COIIMAIBHBIX (haKTOPOB B
AHTPOIIOTCHE3e

OCHOBHEBIE craauu
AHTPOIIOI'CHE3a

https://resh.edu.ru/subject/lesson/3906/start/283994/

47

IlanmeoreneTuka u
aJIEOr€HOMHUKA

48

49

50

BBOJ'IIOI_[I/IH COBPEMCHHOI'O
YCJIO0BCKAa

UYenoseueckue pachl.
[IpakTuueckas pabota
«M3ydeHne 3KOJIOTHUeCKUX
aJanTaiyui YeIOBeKay

MexIUCIUTITTMHAPHBIE
METO/Ibl aHTPOIIOJIOTUH

51

52

53

3apoxACHUE U pa3BUTHE
KOJIOTUU

MeTobl KOOI HH.
JlaGopatopHnas pabora
«3yueHnne meToa0B
9KOJIOTMYECKUX
HCCIIE0BAHMIN

3HayeHUE IKOJIOTUYECKUX



https://resh.edu.ru/subject/lesson/3906/start/283994/

3HAHUH JUIA YeJIOBEKA

54

Dkosoruueckue HpakTopbl

https://resh.edu.ru/subject/lesson/5392/start/8378/

55

AbGuoTtnveckue HakTophbI.
CBeT Kak 3KOJIOTMYECKUiIl
¢dakrop. JlaboparopHas
pabota «BpIsiBICHHE
MIPUCIIOCOOICHHIA
OPTraHU3MOB K BITUSTHHIO
CBETa»

56

57

58

59

AbGuotnyeckue GaKkTopEI.
Temneparypa kak
IKOJIOTHYECKUN (HaKTOP.
JlaGoparopHnas pabora
«Bp1sBIIEHNE
puUcrocobaeHui
OpPraHU3MOB K BIHSIHUIO
TEMIIEPATYpPbI»

AbuoTtnueckue HhakTopsl.
BiaxxHocTh Kak
9KOJIOTHYECKUH PaKTOp.
JlaGopatopHnast pabora
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHHH U3
pa3HBIX MECT OOUTAHUS»

Cpenbl oOuTaHus
OpraHHU3MOB

buonornueckue puTmsl

60

Kuznennsie Gopmbl



https://resh.edu.ru/subject/lesson/5392/start/8378/

OpraHu3MoOB

61

62

buotnueckue pakTopsl

3HaueHre OMOTHYECKHUX
B3aUMOJIECUCTBUN I
CYIIIECTBOBAHMS OPTraHU3MOB
B cpezie OOuTaHus

63

OKOJIOTUYECKHE
XapaKTEPUCTHKH MOIMYJISIIUN

64

OcHOBHBIE TTOKa3aTeIIn
HOHYJU[III/II/II YUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAS U
MOJIOBas CTPYKTypa

65

66

67

OcHoBHBbIE TIOKa3aTENN
MTONYJIALIMK: POKAAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPalluU
OKojorudeckasi CTpykTypa
MIONYJIALIUU

JInHaMyKa NOMyJIsALUH U €€
perynsauus

68

Kpussie pocta uncineHHocTu
nonyisanuu. Kpuseie
BBDKUBAHUS

69

70

DKoJoruveckasi HUIa BU/A.
JlaboparopHnast pabota
«IIpucnocobnenus cemsiH
pacTeHUH K pacCeICHUIO)

Bua kak cucrema




MO YJIALIAN

71

72

3aKOHOMCpHOCTI/I ITOBCACHUS
n MI/IFpaI_II/Iﬁ KHUBOTHBIX

Co00I111eCTBO OPraHU3MOB —
97001 (S35 (0X]

https://resh.edu.ru/subject/lesson/5501/start/119075/

73

DKocucrTema Kak OTKpbITast
cucrema. Kpyrosopor
BEIIECTB U [TIOTOK SHEPTUH B
KOCUCTEME

74

75

OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI

DKOJIOTHYECKHE IMUpaMH bl

76

N3menenus cooOniecTs -
CYKIIECCHH

https://resh.edu.ru/subject/lesson/4953/start/105422/

77

78

79

80

[IpupoHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK,
MOpEN U OKEaHOB.

IIpupoaHbIE S5KOCUCTEMBIL.
DKOCUCTEMBI TYHJP, JIECOB,
CTeneH, MyCThIHb

DKkckypeus «IKCKYpCHs B
TUITHYHBIA OMOTEOIIeHO3 (B
nyOpaBy, Oepe3HsiK, eIbHHK,
Ha CYXOJIOJIbHBIN WIN
MOWMEHHBIN JIYT, 03€pO,
00J10TO)»

AHTpPOIIOT€HHBIE
9KOCUCTEMBI. DKCKYPCHS



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/4953/start/105422/

«QKCKypcus B
arposKocucTemy (Ha mosie
WM B TEIJTMYHOE
XO035HUCTBO)».

81

YpO03KOCHCTEMBI.
[TpakTuyeckas pabora
«M3yueHne 1 OnucaHue
ypOOIKOCHCTEMBI»

82

3aKOHOMEPHOCTHU
(hopMHUPOBaHUS OCHOBHBIX
B3aUMO/ICVCTBUI
OpPraHU3MOB B SKOCHCTEMAX

83

MexaHu3Mbl BO3JEHCTBUSA
3arpsAI3HEHUH pPa3HbIX TUIIOB
Ha CyOOpPTraHU3MEHHOM,
OPraHU3MEHHOM,
MONYJIALIMOHHOM U
3KOCUCTEMHOM YPOBHSX.

84

85

86

KonTponbHas padota no

TeMe «IKOJIOTUSD

buocdepa —

oOmernaneTapHas 000JI09YKa 1
3emnn

VYuenue B. . BepHanckoro
o 6uocdepe

87

3aKOHOMEPHOCTH
CYLIECTBOBaHMs OnoCchepbl

88

KpyroBopots! BemiecTs u 1




OUOreOXUMUYECKUE LIUKIIbI

30HAILHOCTH OMOCHEPHI.

89 OcHOBHBIE OMOMBI CYIIN 1

90 YcroitunBocTh OHOChHEpsI 1

01 DKOJIOrM4eCKHE KPU3HChI U 1
WX TIPUIHHBI
BozneiicTBue uenoBeka Ha

92 1
o6uochepy
AHTpOHIOreHHOE

93 BO3JICHCTBUE I;Ia ) 1
PaCTUTENBHBIN U KUBOTHBIH
MUD

94 OxpaHna mpupoIs! 1
OCHOBHBIE TPUHITUTIBI

95 YCTOMUYUBOTO Pa3BUTHS 1
YeJI0BEYECTBA U TIPUPO/IBI
PammonansHoe
IIPUPOJIOTIONIB30BaHUE U

96 COXpaHEHUue 1
OHMOJIOrMYECKOT0
pazHooOpa3zus 3emin

97 HToroBast KOHTpONIbHAS 1
pabora

PesepBHOE Bpemst 5
OBLIEE KOJIMYECTBO YACOB 102 14

[10 ITIPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus. 10 knace. YueOnuk. Yrinyoneunsiit yposeub. ®I'OC/ [Bricoukas JI.B.,
Jpmvimunl .M., PyBunckuit A.O.]nox pen. Lllymuoro B.K u Jeiminuna I'M.. — 4-e u3a. —
M.:IIpocBenienue, 2022

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

* MULTIMEDIA — nonnepxkka kypca «Oo1mast Ouonorus»;
» Jlaboparopust KJIIETKA; Metoauueckue marepuanbl: COOpHUK HOPMATUBHBIX
nokymenToB. buosorus /Coct. 3./1. Iuenpos, A. I'., Apkaabes. — M.: [Ipocda, 2010

CnUCOK IMTepaTypbl ANA yUnTens:
1. baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonpuioi cipaBoYHUK A5

IIKOJILHUKOB U TIOCTYMAaIuUX B BY3bl. — M.: JIpoda, 2011

2. bonrosa U. B. Coopuuk 3anay no OO1ieit Ononoruu Ui MOCTyHAOMIMX B BY3bl. — M.:
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Anpeca caiitoB B UIHTEPHETE
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