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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (manee - Ouosnorus) Ha
YpOBHE CpeAHero obmiero oopa3oBaHus paszpaboTaHa Ha ocHOoBe dDenepabHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konnenuuu mnpenojnaBanus ydeOHoOro mnpenmera «buonorus» u
OCHOBHBIX MOJOXEHUN (penepaibHON paboueil mporpaMMbl BOCITUTaAHUSI.

VYyebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB TMpeaMeTHoN oOsactu «EcTecTBeHHO-
Hay4uHble peaMeTsl». CornacHo nosoxkenusMm @I'OC COO npoduiibHbIE ydeOHBIC
IpEeIMEThl, W3y4aeMble Ha YIUIYOJIEHHOM ypOBHE, SIBISIIOTCSA — CIOCOOOM
muddepeHmanu OOyd4eHUsT Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS W
npu3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CpPEIHUM
o0IIMM, CpeHUM MPOo(ecCHOHATBFHBIM U BBICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH ObITh OpUEHTHPOBAH Ha
MIPUOPUTETHOE pEIICHHE O0pa30BaTENIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/la4y, CBS3aHHBIX C MpodopHeHTalMel O0ydJaromMXcss U CTUMYIHMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHUS, CBSI3aHHOIO C OWOJIOTHEH,
MEAULIUHOM, SKOJIOTHUEN, ICUXOJIOTUEN, CIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipenmety "buonorus" naét npencraBieHue o meiu
U 33/1a4ax M3y4deHus ydyeOHoro npeamera «buonorus» Ha yriyOJn€HHOM YpOBHE,
ompeneisier o00s3aTeNibHOE  (MHBApHMAHTHOE) MPEIMETHOE COJIEp)KaHUE, €ro
CTPYKTYpPUpOBaHHWE MO pas3jiesaM M TeMaM, paclpelelieHue Mo Kjaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3yYEHUs Y4eOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKA Y4eOHOTro mporiecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yuaronmxcs. B mporpamme no 6uosioruu peain3oBaH
IPUHLIKI TIPEEMCTBEHHOCTH C U3y4€HHEM OMOJIOTMHM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus, Ojnarojaps YeMy [POCMATPUBACTCS  HAIMPaBICHHOCTh  Ha
NOCNEeAyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX HAa
(GOopMHUpPOBAaHUE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IKOJIOTUYECKOTO
MBIILJIEHUS, IPEACTABICHUN O 3J0POBOM 00pa3e *KU3HU, HA BOCTUTaHKE OEPEKHOTO
OTHOILICHUS K OKPY>KaloIel NpupoaHoi cpeje. B mporpamMe mo OMOJIOTUM TaKKe
MOKa3aHbl BO3MOXKHOCTM YydyeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K IUIaHMPYEeMbIM JIMYHOCTHBIM, METANPEAMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B POPMUPOBAHUHN OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIBHOM JIEATENLHOCTH OOY4YaloIMUXCS IO OCBOEHUIO COJEp’KaHUS
OMOJIOTMYECKOTr0 00pa30BaHUs HA YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl.

VYuebnsiit mpenmer «buosnorus» Ha ypoBHE CpeaHEro oOIiero oopazoBaHUs
3aBepinaeT ONOIOrnuIeckoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PaCIIMpPEHUE
U YIIIyOJIeHUuEe 3HaHUM 00yJarouuxcst 0 )KUBOU MPUPOE, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOW OMOJIOTUH, SMOPUOIOTUU U OMOJIOTMU PA3BUTHSI, TEHETUKH, CEIEKIINH,
OMOTEXHOJIOTUH, FBOIOIMOHHOIO YUEHHS U KOJIOTUH.

N3yuenne yuyebHOro mnpeamera «buonorus» Ha YriayOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIUXCS K IOCJIEAYIOIIEMY IOITYYEHUIO
Ouonoruyeckoro  oOpa3oBaHMsi B By3aX W OpraHM3alMsIX  CPEIHETO
npodeccuoHanbHOro 00opazoBanusi. OCHOBY €ro COAEpPaHUs COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMONYYEHHBIX MNpPU HU3YYEHUH  OOy4aronIMMuUcCs
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AeOB OMOJOTMU HAa YPOBHE OCHOBHOI'O
obuiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYy4YalOT pa3ButHe. Tak,
paciiupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HaHUS O PACTCHUSAX, MXKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me€ YeJOBEKa, OONIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JIOTIOTHUTENILHO BKJIFOUEHbI OMOJIOTUYECKUE CBEJICHUSI IPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOILIMMH 3HAHMSIMU, IMOIYYEHHBIMU OOYYalOIIUMHUCS NPH H3YYECHHH
bu3uKu, XUMUM, reorpapuu U MaTEMATUKH.

CrtpykTypa nporpamMmbl 1o ydeOHOMY mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJOTHH.
CoryacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHMYECKOrOo MHUpa Ha 3eMiJle,
COXpaHeHus1 OMOJIOrnYecKoro pazHoodpasus mianeTsl. Tak, B 10 kiacce uzydarores
OCHOBBI MOJICKYJIIPHOH W KJIETOYHOM OWOJOTUM, SMOPHOJOTHM W OHOJOTUU
pa3BUTHSI, TEHETUKU U CENEKUHUH, OMOTEXHOJOIMH U CHUHTETHYECKOW OHOJIOruw,
aKTyaJM3UupPYIOTCA 3HaHHA OOYdYaroIIMXCsl MO OOTaHWKE, 300JIOTMH, aHATOMUH,
¢usnonorumn yenoBeka. B 11 kinacce u3yyaroTcsi 3BOJIIOLIMOHHOE YY€HUE, OCHOBBI
9KOJIOTHH U YYeHHE 0 buocdepe.

VYyebnsiii npeamer  «buonorus»»  mOpu3BaH  O00ECHEYUTh  OCBOCHHE
00y4JaroMIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBUJI,
JeKaIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpazuh MU OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISIHH,
OMOIIEHO03a, SKOCHUCTEMBI, O BBIIAIOMINXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUH, IPUKJIAJHBIX aClIEKTax OMOJIOrHuecKux 3HaHui. s
pa3BUTUS W TOJJEp)KaHUS HHTEpeca OO0ydJarouuxcsi K OWOJOrMu Hapsaay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO Marepuaja B COACPKAHUM MPOrpaMMBbl
o OMOJIOTMHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBJICHUS M PA3BUTHS
TOW WJIM UHOUM 00J1aCTH OMOJIOTUH, BKJIAJOM OT€YECTBEHHBIX U 3apYOEIKHBIX YUEHBIX
B PELICHHE BaKHEHIINX OMOJIOrMUECKUX U SKOJIOIMUECKUX MpoOsIeMm.

Lenb n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIAJICHUE  OOYYaIOIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM



OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHMU MHTEpeca K ONpeNeneéHHOM o0JacTu
OpoeCCUOHANBHON JEeATENbHOCTH, CBA3AaHHOM € OWOJOrMEW, WIH K BBIOOpY
y4eOHOr0 3aBEICHUS JIsl TPOJIOJKEHHST OMOJIOTHYECKOT0 00pa30BaHMUs.

Joctmxenne 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IPaBUJIaX, COCTABJIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOSCHHHM, MHOT000pa3ud M OCOOCHHOCTSX OHOJIOTMYECKHUX CcHCTeM (KIJIeTKa,
OpraHu3M, MOnyJisilus, B, OMOreoleHo3, ouocdepa); 0 BbIAAIOMINXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIICIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCsi C METOJaMU TIO3HAHUS YKUBOM TMPHUPOBL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOM W
KJICTOYHOU OMOJIOrHH, SMOPUOIOTUN U OMOJOTUU Pa3BUTHS, TEHETUKU U CENEKIINH,
OMOTEXHOJIOTUMY W CHUHTETUYECKOM OWOJIOTMH, TMaJCOHTOJIOTUH, HKOJIOTHH);
METOJIaMH CAMOCTOSITEJIbHOTO TPOBEACHUSI OHOJOTMYECKUX UCCIECOBAaHUN B
naboparopu W B mOpupoae (HaOMOJeHWE, U3MEpPEHUE, OSKCIEPUMEHT,
MO/JICITUPOBAHHUE);

OBJIaZICHUE OOYYAIOIIMMHUCS YMEHHSIMHU: CaMOCTOSITEIbHO  HaXOJAWTbh,
aHAJIM3UPOBATh U MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OPMAIMIO; MOJIb30BATHCSA
OMOJIOTMYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJOTMH M  COLMAIBHO-’KOHOMUYECKUMH U  HKOJIOTMYECKUMU
npobjieMaMH YeJIOBEYEeCTBA; OLICHWBATh MOCIEACTBUS CBOEH IEATENBHOCTU IIO
OTHOIIICHUIO K OKPYXKaIoIIeH MNPpUPOAHONU cpene, COOCTBEHHOMY 3I0pPOBbIO H
3MI0POBBI0  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH U COOJIOJIaTh  MEpPHI
npoUIakTUKU UH(PEKIMOHHBIX 3a00JIeBaHUM, MpaBuiia MOBEACHUS B NMPUPOJE U
oOecrieyeHusi 0€30MaCHOCTH COOCTBEHHOM JKM3HENEATENbHOCTH B UPE3BbIUAMHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOIO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y 00YJaIOIINXCSl HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B
polecce 3HAKOMCTBA C  BBIAAIOUIUMUCA OTKPBITUSIMA M COBPEMEHHBIMU
UCCJICIOBAaHUSAMHN B OHOJIOTHMH, PEUIAEMBIMU €10 MpoOJeMaMM, METOI0JIOTHeH
OMOJIOTMYECKOT0 UCCIIEI0BAHHUSI, IPOBEACHHS SKCIIEPUMEHTANBHBIX UCCIEI0BAHUM,
pelieHuss OMOJIOTMYECKUX 3a7ady, MOJAEIUPOBAHUS OMOJIOrMYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTaHUE y O0y4arolUXcs HEHHOCTHOTO OTHOILIEHUS K >KMBOW MPUPOJE B
LIEJIOM U K OTJEJIbHBIM €€ 00beKTaM U SIBJICHUAM; (POPMUPOBAHUE IKOJIOIMUECKO,



TeHETHYECKOM TPaMOTHOCTH, 00IIIeH KYIbTYphI TOBEJACHUS B IPUPOJIC; UHTCTPAIHH
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHne  OOy4aloIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
MIPUPOIOIIOIH30BAHNH (COOITIOICHHUE TIPABHIT TIOBEICHUS B IIPUPOJIC, OXPAaHbI BUOB,
dKOCHCTEeM, Ouocdepsl), COXPaHCHHUH COOCTBEHHOTO 3J0POBbS W  3JIOPOBBS
OKpY)KalIMX Jrojaed  (coOmoneHuss Mep npoPuiakTuku — 3a00JeBaHUM,
obecrieueHre OC30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTMYECKUX 3HAHUW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3IaHM€  YCJOBHM  JJiI  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHIUBUIYaIbHOU o0pa3oBaTenbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocieaywieMy MnpodecCuoHaIbHOMY CaMOOIpPEIEIEHUI0, B COOTBETCTBUU C
WHMBUTyaJIbHBIMU UHTEPECAMH ¥ TIOTPEOHOCTSIMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEJEHHBIX HAa U3y4yE€HUE OMOJIOTMM Ha YIITyOJIEHHOM
YpOBHE cpeqHero odiiero oopa3zoBanus, cocrapiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hegemo), B 11 kimacce — 102 gaca (3 yaca B HEJeIO).

OT60p opraHu3allMOHHBIX (OpPM, METOAOB M CPEICTB OOYyUYEHHS OMOJIOTUU
OCYIIECTBISIETCSI C y4ETOM Crenu(UKU €ro CoAep)KaHusl W HaIPaBICHHOCTH Ha
IPOJODKEHUE  OUOJIOTMYECKOT0 00pa3oBaHUsi B OpPraHU3alUsIX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO O0pa30BaHUsI.

OO0s3aTebHBIM YCIOBUEM MPU 0OYUEHUHN OMOJIOTUU HA YTITyOJIEHHOM YpOBHE
SIBJIICTCS TIPOBEJCHUE JTa0OpaTOPHBIX M TMpakTHUeCKuX pador. Takke ydacTue
OOyJaroIMXCsS B BBIOJTHECHUH MPOSKTHBIX M YU4€OHO-MCCIIEIOBATEILCKIX PadoT,
TEMaTHKa KOTOPBIX OMPEEISETCS yYUTEIEM Ha OCHOBE MMEIOIINXCS MaTePHATbHO -
TEXHHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIIOBUH.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue TpOrpaMMbl, BBIAEICHHOE KYpCuU8oM, HE BXOJAUT B IPOBEPKY
rocyaapcTBeHHoU utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpeMeHHasi OHMOIOTHs — KOMIUIEKCHasi Hayka. KpaTkas ucTopus pa3BUTHS
Ouonornu.  buojornueckue HaykM M W3y4aeMble HUMH  MPOOJIEMBI.
dyHIaMEHTalIbHbIE, TMPUKIAJAHBIE W TIOMCKOBBIE HAY4YHbIE KCCIECIOBAHUS B
OouoJioruu.

3HavueHne OMOJOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl mupa. [Ipodeccuu, cBszanHble ¢ Ouosiorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKON JIEATEbHOCTH YEJIOBEKAa: MEAMUIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE NPUPOJBL.

JdeMoHCcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y.
I'apgen, I'. Mennens, B. 1. Bepnanckui, U. I1. IlaBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodee-Pecorckuii, JIx. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuupel u cxembl: «CBA3b OMOJOTMM C APYTMMH Haykamm», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cucTeMbl Kak MpeaMer u3ydeHus Owojiorun. CBOHCTBA IKHUBBIX
CHUCTEM: €IUHCTBO XHMHYECKOIO COCTAaBa, JHWCKPETHOCTb M LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPraHu3alus,
CaMOBOCIIPOU3BEJCHHE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3alvy KUBBIX CHCTEM: MOJEKYJSIPHbIA, KJIETOYHBIN,
TKAHEBBIH, OpraHU3MEHHBIN, MOIYJISILUOHHO -BUI0BOM, AKOCHCTEMHBIN
(OuoreonienoTHueckuii), Ouocdepusiii. Ilpomecchl, mpoucxondiue B KUBBIX
cucreMax. OCHOBHbIC MNpuU3HAKK KUBOro. JKu3Hb Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3ydaromnine ;KuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLINH.

N3ydenne uBBIX cuCTeM. MeToabl Ouosorndeckoit Hayku. HaOmromenwue,
W3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. llonaTue o 3aBucuMon u
HE3aBUCHUMOW IlepeMeHHOU. I[lmanupoBanue »skcriepumenTta. IloctaHoBka U
npoBepka rumnote3. Hynepas rumnote3a. [loHsTre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OIIEHKa JIOCTOBEPHOCTH MOJYYE€HHBIX
pe3ynbTaToB. IIpuuMHBI HCKaXEHUs PE3yJbTaTOB JSKcnepuMeHTa. llonsatue
CTaTUCTUYECKOrO TECTA.

JlemoHcTpanumn



Tabmumer 1 cxembl: «OCHOBHBIE TIpH3HAKH JKU3HW», «buonorndeckue
cucrteMbl», «CBOMCTBA JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU
npupoae», «CTpoeHUE >XUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoas
VU3YUYCHUS )KUBOU MIPUPOIBD.

O6opynoBanue: 1abopaTropHOEe 000pyAO0BaHUE JJIsl POBEICHUS HAOIIOACHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

IlpakTtuyeckas padora «lcnonb3oBaHuE PA3IUYHBIX METOJAOB IIPH
V3YUYECHUU KUBBIX CUCTEM).

Tema 3. buosiorus Kjierku

Knerka — cTpykTypHO-QYHKIIMOHATbHA e€auHUIIA KuBoro. Mcropus
oTKphITHs KJIeTKH. PaboThl P. I'yka, A. Jleenryka. Knerounas teopus (T. 11IBanH,
M. Illneitnen, P. BupxoB). OCHOBHbIE MOJOKEHHUS COBPEMEHHOW KJIETOYHOMU
TEOPHH.

Metoapl  MONEKYNApHOW W KJIETOYHOM  OHONOTMHM:  MHUKPOCKOMUS,
xpomatorpadusi, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnaIbLHOE
HEHTPU(PYTUPOBAHHUE, KYJIbTUBUPOBAHHE KJIETOK. M3yuenue guKrcuposanHvix
K1emoK. DIEKTpOHHass MUKpockonusi. Kougokanvnasa mukpockonus. Bumanvhoe
(npusicusHenHoe) uzyuenue Kiemox.

JleMOHCcTpanuu

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

Tabmuupbl U cxembl: «CBETOBON MHUKPOCKOID, «IIEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHSI METOA0B MUKPOCKOITHIY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl PacTUTENbHbIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

IlpakTuyeckas padora «l3ydeHue MeETOAOB KJIECTOYHOM OUOIOTUU
(xpomatorpadus, snekTpodopes3, auddepeHUaATILHOE LEHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHn3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u €€ ponb kak pacTBOPUTEINS], pEAreHTa, Y4aCTUE B CTPYKTYPHUPOBAHUH KIIETKH,
TEIIOPETYISIIUU. MUuHEepanbHbIe BElllecTBa KJIETKU, UX OUOIorudyeckas poib. Poib
KaTUOHOB Y aHUOHOB B KJIETKE.

Oprannueckre BeHIECTBA KIETKU. buosiormyeckue moJUMEpPBL. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OeiakoBoW Mosiekysbl. [lepBuuHas
CTpyKTypa Oenka, TMeNnTHaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUHAS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kmaccudukamuss  Oenkos.
buonorunueckue pynkunn 6enkoB. /lpuonsi.



VYrneBoasl. MoHOCaxapuabl, [UCaxapuIbl, OJUTOCAXAPUIbl U MOTUCAXAPUIBI.
O0mmii mmaH cTpoeHus U (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue GyHKIMHU YTrIIEeBOJOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kitaccudukanus unuios.
Tpurmuuepunsl, ¢gochomunuasl, BOCKH, CTEpouabl. buomormueckue QyHKIMH
aunuaoB. O0uMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKYYeCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MOTYIPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpr. Ipunnun kommiementapHoctu. [IpaBwio Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MectoHaxoxaenue u ouonornueckue Gynakmuun JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Ctpoenne mosekynsl AT®D. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkunn AT®. BoccTraHoBNEHHBIE IEPEHOCUUKH, UX (PYHKIIMH B
KIetTke. [pyeue nykneozuompughocghamol (HT®). Cexsenupoanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyiorusi: OMOXMMHUYECKUE U OMO(DU3NUECKUE HCCIICOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKY U ux Komniekcos. KomnvlomepHuli Ousaiin u
Op2anHUuyecKull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JleMOHCcTpanuu

[Toprpetsr: JI. [omunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinun, O.
Conrep, C. Ilpy3unep.

Hunarpammel: «PacnpeneneHrne XuMUIeCKUX SJIEMEHTOB B HEKUBOU MPUPOAE,
«Pacnpenenenre XUuMHUYECKHUX 3JIEMEHTOB B )KUBOM TIPUPOJIE.

Tabmuuer u cxembl: «llepuonuueckas Tabiulia XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYJbDY, «CTpoeHHEe MOJEKYT
yrIeBoJ0B», «CTpoeHue MOJEKya JUnuaoB», «HyKIEMHOBBIE KHUCIOTBHDY,
«Ctpoenune Monekysbl ATD».

O6opynoBaHue: XMMUYECKas 1Mocyia 1 000pyaoBaHuE.

JladopaTopHasa padora «OOHapyXeHHE OCITKOB C TIOMOIIBI0 KAaYECTBEHHBIX
pEAKLIUI.

JlaGopaTopHas padora «lcciienoBaHrE HYKJIEUHOBBIX KUCIOT, BBIIEIECHHBIX
Y3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n pyHKIMH KICTKH

Tunsl KJIETOK: HJyKapuoTHYecKass M mpokapuornueckas. CTpPYyKTYpHO-
G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue nmpokapruoTuieckor KireTku. Knerounas creHka OakTepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpOoHON U aBTOTPO(PHON MNPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue u G yHKIIMOHUPOBAHUE dyKapUOTUUECKOM KieTku. [Inasmaruueckas
MeMOpana (masmainieMma). CTpykTypa Tja3MaTthyeckod MemOpanbl. TpaHCmopT
BEIIECTB Yepe3 MIa3MaTUuyecKyto MeMOpaHny: naccuBHbIN (Auddy3ust, odmery€Hnas
muddy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[TonynponuiiaeMmocts MeMOpanbl. PaboTa HaTpHii-KaqTueBoro Hacoca. DHAOIUTO3:
MUHOIIUTO3, (arouutos. Ik301uTo3. Knerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PACTCHUIA, TpUOOB.

[uromnazma. [utozons. [urockener. J{Brxenue nuroriasmbel. Opranou bl
kJeTkd. OTHOMEMOpPaHHbIE OPraHOU bl KJIETKH: dHAoIIa3mMaTudeckas cetb (I11C),
anmapaT [ompmku, JM30COMBI, HUX CTpoeHHMe U (pyHKuMU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKh. CTpoeHHe TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enrxkos ¢ IIIC. Cunte3 pacTBopuMbIix OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJIsipHbIi ) SHA0MIa3MAaTUYECKUM PETUKYITYM.
Cekperopras ¢yukiusa anmapata [onbmxu. Moougurkayus 6erxkos 6 annapame
Tonvoocu. Copmuposka 6enxkoe 6 annapame [onv0dxcu. TpaHCHOPT BEIIECTB B
kieTke. Bakyonu pacturensHbiX KieTok. Knetounsiit cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHJBI.
Ipoucxoocoenue mumoxonopuii u naacmud. Cumbdbuozenes (K.C. Mepesckosckuil,
JI. Mapeynuc). CtpoeHue v (PyHKIIMM MUTOXOHIpUN u mactui. llepBuuHbie,
BTOPUYHBIE U CIIOKHBIE MIACTHIBI (POTOCUHTE3UPYIOLIUX FYKAPUOT. XJIOPOIIIACTHI,
XPOMOILIACTHI, JISMKOIIACTHI BBICIINX PACTCHUMU.

HememOpannbie opranounbl kieTku CTpoeHue U (YHKIMHM HeMeMOpaHHBIX
OpPTraHOWJI0B KJIETKU. Pu6ocomsbr. IIpomesicymounvie Qunamernmul.
MukpodunameHTsl. Axkmunogvle Mukpoguiamenmol. MpIIeUHbIE  KIETKH.
AKmuHo8ble KOMNOHEHMbl HemblueuHblx Kiemok. Mukpotpybouku. KierouHbrit
ueHtp. CTpoeHuWe U [BWKEHHE JKTYTUKOB U PpPECHUYEK. MHUKPOTPyOOUKH
nurTomiasmbl. Llentpuons. benku, accoyuuposanuvie ¢ MuKkpouiameHmamu u
muxpompyboukamu. Momopnvie 6eaxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIlla3Ma, SAPBIIIKH, UX CTPOCHUE U
byukuuu. SnepHblii OenkoBbI Marpukce. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HHTEp(azHOM snpe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHAa — THUCTOHBL /JJuHamuka s0epHoU 000104Ku 6 Mmumo3ze. HoepHvlil
mpancnopm.

Krnerounsle BmoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKApHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JemoHcTpanun



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

Tabmuper u cxembl: «CTpoeHHE SYKapHOTHYECKON KieTku», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENnbHOM — KIEeTKW», «CTpoeHue
MUTOXOHAPUW, «S1po», «CTpoeHne NPOKapuOTUYECKOU KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIIpEnapaTrbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpEnapaThl OaKTepUabHbIX KIETOK.

JlaboparopHas pabGora «/3yueHue CTpPOEHUS KJIETOK  Pa3IUYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBONCTB KIETOUHOW MEMOpaHBD».

JlaGoparopHas pabora «lccienoBaHue IUIa3MOJIM3a W JIETJIa3MOJIM3a B
PaCTUTEIBHBIX KIIETKaX).

IIpakTuyeckas padora «/3yyeHne IBUKEHUS HUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelleCTB U NMPeBpPallleHNE JHEPTUH B KJIETKE

AccMIITATIHS ¥ JUCCUMUJISIIUS — JIBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQPHBIM M TreTepoTpodHbINA. YuacTue KUCIOpoaa B OOMEHHBIX
mporeccax. JHepreruueckoe oOecrieyeHue KieTku: mpeBpamieHue ATD B
oOMeHHBIX Tpolieccax. DEepMEHTATUBHBIA XapakTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBl, UX CTPOCHHUE, CBOMCTBA M MEXaHWU3M JICHCTBUSI.
Kodepmentrl. Otnnuusi GepMeHTOB OT HEOPraHMYECKUX KaTaiu3atopoB. benku-
aKTUBATOPBl M OCNKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTAaTUBHBIX
peakiuil OT pa3IMYHBIX (DAKTOPOB.

IlepBruHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DOTOCHHTES.
AnokcueenHvlll u oxcueeHHwlli pomocunmes y oaxmepui. Ceemocoobuparouue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpPOILIACTOB B MPOLIECCE
dorocunTesa. CeroBast u TemMHOBas pazbl. Pomoosixanue, Cs., Co. u CAM-munsi
¢domocunmesa. IIponykTuBHOCTD (hoTOCHHTE3a. BiusiHue pa3nnyHbix GakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUEeHUE (POTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOIUEe OaKTEepUH, Kene300aKTepur, cepoOaKTEpUU, BOJOPOIHBIC
OaxkTepuu. 3HaYECHHE XEMOCHHTE3A.

AHaspoOHble opranu3mbl. Buaesl Opoxenus. [IpogykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YIUTENIN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. DTansl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIICHUE TIIFOKO3bI.

buonornueckoe okucieHue, Wi KIETOYHOE JbIXaHue. Poiab MUTOXOHApHUM B
nporeccax ouonorudyeckoro okucieHus. [uknuyeckue peakuuu. OKUCIUTEILHOE
dbochopuupoBanue. Inepeus memoparnHo2o epaduernma npomonos. Cunmesz ATD:



paboma npomounnou ATD-cunmaszwi. IlpenmymiectBa a’poOHOTO Tyt OOMEHA
BEIIECTB Mepe]l aHadPOOHBIM. D(HPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JeMmoHcTpanuu

[Hoprpersr: [Ixk. IIpuctmu, K. A. Tumunpsses, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl U cxeMbl: «DOTOCUHTE3Y», «DHEPreTUUECKU 00MeH», «bruocuHTe3
oenkay, «Ctpoenue dpepMeHTa», «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBAaHME IS MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasn pabora «3yueHne kKaTaTuTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UM KaTaiaasbl)y.

JlabopaTtopnas padora «/3ydyeHue ¢GEepMEHTATUBHOTO paCHICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTtopHass padora «CpaBHeHue mpolieccoB (OTOCHHTE3a H
XEMOCHHTE3a.

JladopaTopHas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. HacsencrBennast uHpopManus U peajn3anus eé B KJIeTKe

Peakuiun matpudHoro cuHtesa. [IpUHITUIT KOMIUIEMEHTAPHOCTU B PEaAKIUAX
MaTPUYHOTO cMHTe3a. Peanuzanus HacnencTBeHHON mHdopMaiuu. [ 'eHeTnyeckuit
KOI, ero cmoucrBa. Tpanckpunuusa — Marpuudbld cuHTe3 PHK. IlpuHummnsr
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoawpoBanue amunHokucior. Poms pubocom B
OuocuHTe3e Oenka.

Coepemennvie npedcmaeneHuss o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U AYKApUOT. Perymnsuus akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
onepona (®. XKako0O, XK. Mano). Monexynsipnvle mexaHuzmvl IKCNPECCuu 2eHO8
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuusi 0OMEHHbBIX
nporueccoB B kieTke. Kierounslit romeocTas.

Bupycsl — HeksieTouHble (OPMBI KU3HU U OOJUTaTHBIC Tapa3uThl. CTpoeHHE
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwvill Yuki
JHK-cooepocawux supycos, PHK-cooepocawux e6upycos, obaxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

Bupycubie 3a0o0neBanus 4esnoBeka, ;kuBoTHbIX, pactenuit. CITINJI, COVID-19,
COLIMAIbHBIE U MEULIMHCKHUE TPOOJIEMBI.

buoungopmamuxa: uumeepayus u ananuz dorvuux maccueos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oanuvix. Hanomexnonozauu 6 ouonozuu u meouyune.
lIpoepammupyemvie pynkyuu 6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JleMOHCcTpanuu

[Hoptpersr: H. K. Konbnos, /1. 1. IBaHOBCKUI.

Tabmuupl 1 cxeMbl: «buocunTe3 6enka», «['eHeTnueckuid Koay, «Bupycey,
«bakrepuodarn».

IIpakTuyeckas padora «Co31aHue MOJIEIIA BUPYCay.

Tema 8. /Ku3HeHHBIN UK KICTKH

Knerounslii 1muki, ero mnepuoasl W peryisiuus. HHTepdaza u  MUTOS.
OcoOeHHOCTH MpOLECcCOB, MpoTeKawmux B HHTepdaze. IlogroroBka KiIeTKu K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKUH U
NOCTCUHTETHYECKUN (IPEMUTOTHYECKUI) IEPUOIbI HHTEP(A3B.

Marpuunbii cunre3 JJHK — perumkanus. Ilpuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJIyKOHCEPBAaTUBHBI  CUHTE3, aAHTUIIAPAIIIEIBHOCTD.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u

TejaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rarionHBI  Habopel XpomocoM. ['omonormunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

[enenue kietku — MuTo3. CTaguy MUTO3a U MIPOUCXOAIINE B HUX MTPOLIECCHI.
Tunel muto3a. Kaprokunes u nuToKknHE3. brosornueckoe 3HaueHne MATO34.

Perynsinusa MUTOTHYECKOrO IMKIA KJIETKHU. [Iporpammmupyemasi KieTO4YHas
ruoesb — anomnTo3.

Krnerounoe simpo, XpomMocoMmbl, (DyHKIMOHAIbHAasi TeHOMHKA. MexaHuzmwl
npoaugpepayuu, ougpgepenyuposku, cmapenus u eubenu xiemox. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIemKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LMK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenapaThl: «MHUTO3 B KJIETKax
KOPEILKA JTyKay.

JlaGopaTtopnas  pabora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpENnapaTax».

JladopaTopHas padora «Habmronenre MuTO3a B KJIIETKaX KOHYAKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0EHHOCTH CTPOEHUS U KUZHEACATEIHHOCTHA OJTHOKIJIETOUHBIX OPTraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKIETOUYHBIE BOJIOPOCIH, APYTHE
npotuctsl. KoloHManbHbIE OpraHu3MBbl.



B3anMoOCBsA3b 4YacTe MHOTOKJIETOYHOTO OpraHus3ma. TKaHW, Oprassl u
cucreMbl opraHoB. OpraHusm Kak eInHoe nemnoe. ['omeocras.

Txanu pactenuit. TUnbl pacTUTEIBHBIX TKaHEH: 00pa3oBaTeibHas, TOKPOBHAS,
MPOBOASAIIAs, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpOeHHUs, (PYHKUHA H
PACIIOJIOKEHHS TKAHEW B OpraHax pacTECHUM.

TkaHM XMBOTHBIX M 4YENOBEKA. THUIIBI KMBOTHBIX TKAHEH: JMUTENHAJIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTpoeHus, (QYHKIUN WU
PaCIIOJIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE M TI€HEpaTUBHBIE OpraHbl pacteHUud. Opransl U
CHUCTEMBI OPraHOB KMUBOTHBIX U 4YesnoBeka. DyHKIIMKM OPraHOB U CUCTEM OPIraHOB.

Onopa Ttena opranm3moB. Kapkac pactenuii. CKeneTbl OJTHOKJIECTOYHBIX M
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy»HbIil 1 BHyTpeHHH ckeneT. CTPOCHHE U TUTIbI
COECIMHEHUS KOCTEMN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aME0OUTHOE, JKT'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PAaCTEHUIN:
TPONM3Mbl M HACTUU. J[BUKEHHE MHOTOKJIETOYHBIX J>KHUBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Intanne oprann3MoB. [lormonieHre BoAbL, YIIEKUCIOro ra3a U MUHEPAIbHBIX
BelleCTB  pacreHusAmu.  [Iuranue  KUBOTHBIX.  BHyTpumoinoctHoe U
BHYTPHUKJIIETOYHOE nuuieBapeHue. [InTanue mO3BOHOYHBIX JKMBOTHBIX. OTIEIbI
NUIIEBAPUTEIBLHOr0 Tpakra. [IlumesapurenbHble xene3pl. lIumeBapurenbHast
CHUCTEMA YEJIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactenuil. JIpixanue >xuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHOoe npixanue. /[prxarenbHast OBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. /[pixaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOUMOHHOE  YCJIOKHEHHE CTPOEHHUSI JETKMX I103BOHOYHBIX KHUBOTHBIX.
JIpIxaTtenpHass cucTeMa 4YelnoBeKa. MexaHu3M BEHTWISIUMM JIETKUX Yy NTHL U
MmiekonuTaronmx. Perynsanus npixanus. JpixarenbHble 00bEMBI.

Tpancrmopr BEWECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucteMa HW €€ OpraHbl.
KpoBeHocHast cucreMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru xpoBooOpaieHus. IBOIIOIUOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ perysims.

Beinenenue y opranu3moB. Beinenienue y pacteHuii. Bolnenenue y ;)kMuBOTHBIX.
Cokparurenbable  Bakyonu. Opranbel BbiaeneHus. @OwibTpanus, Ccekpenus u
o0paTHOE BCachbIBAaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
IIOJIOCTH TeJla C KPOBEHOCHOM M BBIIACIUTEIBHOW cHUCTEMaMU. Brinenenue y



MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. CtpoeHue u (QPyHKIHMOHUPOBAHHE
He(dpona. OOpa3oBaHHE MOYH Y YEIIOBEKA.

3ammra y OpraHu3MoB. 3aluTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OaKTepHil M LUCTHI MPOCTEUIINX. 3aIIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa MacCMBHOM M XUMUYECKOM 3aIUThI. @UTOHIMUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M WX IIPOU3BOIHBIE.
3ammTa opranu3Ma ot OosesHeil. MIMMyHHasi cuctema denoBeka. KileTouHbIM U
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBIA CcrerubuyecKuii
UMMYHUTET. Teopusi KJIOHaIbHO-celleKTuBHOro ummynutera (I1. DOpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoiIb BpOXKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocts ©  perymsiuMss |y OpraHu3moB. Pasapaxumocts Yy
OJTHOKJIETOYHBIX OPraHu3MoOB. Takcucel. Pa3apaxumocTs U peryisinus y paCTeHUM.
PocroBele BellecTBa U X 3HAYCHHE.

HepBHas cuctema u pedrekTopHas peryisuus y >KMBOTHBIX. HepBHas
CUCTEMA U €€ OTJEIbl. DBOJIOLIUOHHOE YCIOXKHEHHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc wu
pednekTopHas nyra. be3yciioBHbIe U YCIOBHBIE pe(IEKCHI.

I'ymopanbHas peryisiuus U 3HAOKPUHHAS CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenesbl 3HIOKPUHHOM CUCTEMBI M KX TOPMOHBI. J{elicTBUE TOpMOHOB. B3anMocBs3b
HEPBHOMW U SHIOKPUHHOU cucTeM. [ mmoranamo-runodusapHas cucTema.

JleMoOHCcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr 1 cxembl: «OJHOKIETOUHBIE BOJIOPOCINY», «MHOTOKIETOUHBIE
Bogopocan», «bakrepunm», «lIpocreitmmey», «OpraHbl IIBETKOBBIX PACTEHUN,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cucreMbl», «CTpoeHHe CTeOs»,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «KaHW >KUBOTHBIX», «CKEJET 4YeIOBEKAY,
«IInmeBapurenbHass cucrema», «KpoBeHOoCHass cucreMa», «/lpIxarempHas
cucreMa», «HepBHas  cucrema», «Koxka», «MplmeuHas  cucremay,
«BplenuTenbHas cucTeMa», «OHIOKpHUHHAs cHCTeMa», «CTpOEHHE MBIIILBY,
«mmyHnuTer»,  «KumeyHonosnocTHele», «CxemMa  TNUTAaHUA  PACTECHHI,
«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THAPHBDY,
«CTtpoeHue 1iaHapun», «BHYTpEHHEE CTPOEHHE IOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema narymkw», «HepBHast — cuctema
npecMbeikaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cuctema
MIleKonuTaronmx», «HepeHas cuctema uenoseka», «Peduekcy.

OObopynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpEenapaThl OJIHOKJIETOUHBIX
OpraHMW3MOB, MUKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIHH



HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHUl pa3HBIX OTJENOB, BJIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaOBaHKE 7151 AEMOHCTPALUU MOYBEHHOTO M BO3AYLIHOIO MUTAHUS PACTEHHUI,
pacieryieHus KpaxMaia u OelKoB MoJ1 IecTBrUeM (epMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIMU OIbBITOB MO U3MEPECHUIO )KU3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JIXaTebHBIX IBUKEHUM, MOJIESTU TOJIOBHOI'O MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHue TKaHEH PaCTEHUI.

JlaboparopHas padora «/3ydyeHune TKaHel >KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoKeHne U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIOYasi BEr€TaTUBHOE) U
nojsoBoe. Buasl  OGecnonoro  pa3MHOXKEHHs:  TOYKOBaHHUE,  CIOPYJSIUS,
(dparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBbie kneTkW, wian ramerbl. Meiio3. Craauu
Mmeiiosa. [loBeaenue xpomocoMm B merose. Kpoccunrosep. buonornueckuii cMbICi
Mel03a M TMOJOBOro mpouecca. MelWo3 M €ro MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiiieBoe pazButue. I'ameTorenes y xKuBOTHBIX. [10J0BbIE Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK. CriepmaTtoreHes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. (CrocoObl
OIUTIOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTrenorenes.

NuanBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopgoecenoe u mooenu mopghozenesa. Cragum >MOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). JpobOnenuwe. Tunsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHupoéanHoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOeHHOCTH APOOJEHUS] MIICKOMHUTAIOIIUX. 3apOJBIIIEBbIE JHCTKU
(racTpymsinus). 3aKiaaKa OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoipllia (3MOpUOHANbHAS WHIYKLUA).
3akimagka TIUIAaHAa CTPOEHUsI JKMBOTHOTO KaK pe3yJIbTaT HMEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpHOHAILHOE pa3BUTHE Pa3IUUYHBIX
(baKkTOpOB OKpYKaroIeh Cpebl.

Poct u pasBurne xuBoTHBIX. [locTomOpuonanbubiii nepuon. I[lpsmoe u
HempsiMoe  pazBuTHe. PaszButne ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHoornueckoe 3Haye€HHE MPSMOrO0 W HENPSMOro
pa3BUTHUS, UX PACHpPOCTPAHEHHE B Mpupoje. Tunbl pocta KUBOTHBIX. DAKTOPHI
PEryJsIIUM POCTA )KUBOTHBIX U yesoBeka. CTaauu MOCTIMOPUOHATILHOTO Pa3BUTHS



y )KUBOTHBIX U yenoBeka. [leproibl oHTOreHes3a yenopeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

PasmuoxxeHue u pazButue pacteHuil. ['amerodutr u crnopodut. Meiio3 B
YKU3HEHHOM ITMKIIie pacTeHuid. OOpa3zoBaHue CIop B mpolecce Mero3a. ['amerorenes
y pacteHuid. OnjaoI0TBOPEHUE U Pa3BUTHE PACTUTEIILHBIX OpPraHU3MOB. [[BoliHOE
OIUIOOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMECHHU.

MexaHu3MBbl pEeryisiiii OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JemoHcTpanuu

[Toprpersr: C. I'. HaBamus, X. [lneman.

Tabmuupl 1 cxembl: «BererarnBHoe pa3sMHOXeHHE», «Tumbl Oecrmoaoro
pa3MHOXEHUS», «Pa3MHOXEHUE XJIaMHUIAOMOHAAb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHOXeHuEe TUApbD, «Mehos», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKIIETKU U crepMaro3ousia», «OCHOBHBIE CTaauu OHToreHe3ayn, «llpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuThe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne marymku», «/IBOMHOE OIJIONOTBOPEHHE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHue ceMsiH OHOJOJIBHBIX M JBYAOJIBHBIX pAacCTeHUI», «KW3HEHHBIN ITUKII
MOPCKOM KammycTbl», «KU3HEHHBIN TUKI MXa», «/KU3HEHHBIN IIUKIT TAIIOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMpENapaThl SIHIEKIETOK U
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHA JIATYIIKN.

JlabGoparopHasi padora «l3ydeHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckas padora «BbIIBICHHE MPU3HAKOB CXOACTBA 3apOABIIIEH
MTO3BOHOYHBIX JKUBOTHBIX ).

JlaboparopHas pabora «CTpoeHHE OpPraHoB pPa3MHOXXEHHSI BBICIINX
pacTEeHU».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYHBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIICHUS U pa3BUTHA T€HETUKH Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Poiap OT€UECTBEHHBIX YYEHBIX B PA3BUTHUHU T'€HETUKMU.
Pa6ots! H. K. Konsuiosa, H. . BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®umunuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHSI U CUMBOJIbI. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA WM PELIECCUBHBIN
pU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAS JIMHUS, THOPUIbI, TEHOTHUII, (DEHOTHTI.
OcCHOBHbIE ~ METOABl  TEHETHUKU:  TUOPUJIOTIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU .

JemoHcTpanuu



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. W.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuibl U cxeMbl: «MeToabl TeHETUKNY, «CXeMBbI CKPEIITUBAHU .

JlaGopaTtopHass padora «Jlpo3odmna Kak OOBEKT TI'€HETHUYECKUX
HCCIICIOBAHUIT.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. IlepBeiii 3akoH MeHnens — 3aKkoH
eAnHOo00pa3usi THOPUIOB NepBOro nokosneHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHgenss — 3aKOH pacUICIUICHUs] MPU3HAKOB. LluTomormueckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ Mmore3a YuCTOTHI TaMer.

Ananusupyroniee ckpemuBaHue. [[poMeKyTouHbIN XapakTep HaclieI0BaHUsI.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuii 3akoH MeH e — 3aKOH HE3aBUCUMOT'0
HacJeI0BaHUs TPU3HAKOB. [[UTOIOTHYECKE OCHOBBI AUTHOPHIHOTO CKPEIITUBAHMSI.

CueruieHHoe HacienoBaHue npu3zHakoB. Paborer T. Moprana. CrerieHHOe
HacJieJOBaHWE T'E€HOB, HAPYIICHUE CUEIUICHUS MEXIYy TI'eHaMu. XPOMOCOMHas
TEOPHsI HACIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIM MEXaHU3M OMNPENEICHHS MoJIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHhIM MOoJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. [InmeloTpornus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoOJelCcTBUE HEAJUICIbHBIX TE€HOB.
Komnnementaprnocts. Onuctas. [Toaumepusi.

I'eHeTYECKU KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3MONOTMYECKUX  TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX  (DYHKIIHA.
['eneTnueckue MexaHW3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO035UH
— TIApa3uT» U «XO3SIMH — MHUKPOOHMOM». ['@HeTHMYeCKHE acCleKThl KOHTPOJS U
M3MEHEHUS HACIIECICTBEHHON MH(OpMAIINK B TIOKOJICHUSX KJIETOK U OPTraHU3MOB.

JleMoHCcTpanumn

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

Tabmuupl u cxemsl: «llepBeiif 1 BTOpol 3akoHBI Menaens», « TpeTuit 3aKkoH
Mengens», «AHAUM3UPYIOIIEE CKpelnBaHue», «HermomHoe JOMUHHPOBAHUEY,
«CuerieHHOe HacJeoBaHWE NPU3HAKOB Yy aApo3oduibly, «l'eHeThka Tmoay,
«Kapuotun uenoBeka», «Kapuorun apozodunsy, «Kapuotun nruib»,
«MHOXXECTBEHHBIN ajljIeIn3mM», « B3auMoaecTBHUE TEHOBY.

O6opynoBanue: MoOAENb A JEMOHCTpPAIlMM 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAllMd 3aKOHA HE3aBHUCUMOIO HACJIEIOBAaHUS TPU3HAKOB, MOJAENb JJIs



JEMOHCTPAIlMHA CLETUICHHOI'O HACJIEIOBAHUSI IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKponpenapar: «/po3zodpunar.

I[IpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y APO30(DHIIB».

IIpakTnueckas  padora  «M3ydeHwme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBAHUS Y APO30(DHIIBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHUYMBOCTH

BzaumoneiictBue reHOoTUNAa W Cpelbl Mpu  (opMHUpOBAaHUU (EHOTHIIA.
M3meHunBOCTh TIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKU. BUAbI
VW3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MopaudukanonHas U3MEH4YUBOCTh. Ponb  cpeapl B (OpMUPOBAHUU
MOIU(PUKAIUOHHON M3MeHunBocTU. Hopma peakuuu mnpusHaka. BapuannoHHBIM
psn u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa MOAM(PUKALMOHHON
WU3MEHYUBOCTHU.

['enoTunuueckas N3MEHYNMBOCTh. CBOMCTBA T€HOTUITMYECKOW M3MEHUYMBOCTH.
Bubl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas W3MEHYMBOCTh. Mei03 W TMOJIOBOM MpoliecC — OCHOBA
KOMOWHATUBHOW U3MEHUMBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTH B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Impeiesiax OJHOro BUA.

MyranroHHass W3MEHYMBOCTh. BuHIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  WHIAYLUPOBaHHbIE MyTalMu. SaepHble U
HUATOIUIa3MaTH4YecKue Myranuu. CoMaTHYeCKue W TMOJIOBbIe MyTauuu. [IpuyuHbI
BOBHMKHOBEHUs MyTanuii. MyTareHbl W WX BIMASHAE€ HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX pAJIOB B
HacnencTBeHHoM u3meHuuBocty (H.M. BaBuiio). BHesigepHas u3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pOJb INULEHEeMUYecKux Qakmopos 6
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCcTpanuu

[Toprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuiios.

Tabmumer w  cxembl:  «Bumgsl  u3MeHUMBOCTHY, «MomudukanrmoHHas
WU3MEHYUBOCTD, «KomOunaruBHas U3MEHYUBOCTH, «Meio3y,
«OmnonoTBopeHuey, «I enernyeckue 3a00eBaHus yeIoBeKay, « Buabl myranuii.

OOopynoBaHue: *KUBbIE M repOapHble 3K3eMIUIAIPbl KOMHATHBIX PacTeHUM,
pucyHkH (poTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKANMOHHON HW3MEHUYMBOCTH. llocTpoeHue BapuWallMOHHOTO psila U
BAPUALIMOHHOM KPUBOW.



IIpakTuueckass paGora «Myramuu y Apo3oduiabl (Ha  TOTOBBIX
MHUKpPOIpenapaTax)m».

Tema 14. I'eneTnka yesioBeKka

Kapuorun denoBeka. MexayHaponHass NMpOrpaMma HCCIIEIOBAHUS T€HOMA
4yesroBeKa.  MeToabl  HM3yd4eHUsT TEHETHMKM  YEJIOBEKa:  I'eHEaJOrM4yeCcKuH,
OTM3HEIOBLIN, IIMTONCHETUYECKU, MOMYJISIIUOHHO -CTATUCTUYECKU,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpemeHnHOE ONpEIEIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[T1IP-ananu3a. HacnencrBeHHble 3a00JieBaHus YesloBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3Hn uyenoBeka. bone3HW ¢ HacIeACTBEHHOM MPeApacloyioKEHHOCTHIO.
3HayeHnEe MEAULMHCKON T€HETUKH B MPEIOTBPALIEHUN U JICYEHUU T'€HETHYECKHUX
3a00yieBaHUIl 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYyJbThupoBaHue. CTBOJIOBbIE
KJIeTKH. [ToHATHE «TreHEeTHYecKOoro rpy3a». DTHUYECKUE acCIEKThbl MCCIIEJOBAaHUMN B
00JacTH peJakTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (QaxTOpsl TOBBIIMIEHHONM YYBCTBUTENBHOCTH YEJIOBEKa K
bu3nUecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYyXkarolien cpenabl. | 'enernyeckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JleMOHCcTpanuu

Tabmuier u cxembl: «Kapuotun uenoBeka», «MeToabl U3Y4eHUs T€HETHUKU
yesnoBekay, «l'eHeTnyeckue 3a001eBaHUs YETOBEKaY.

IIpakTuyeckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHON.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTrkanus u cenekuusi. 3apoKACHNUE CEIEKIINU U JOMECTUKAIIUU. Y YCHHE
H. U. BaBunoBa o lleHTpax mpoWCXOXKACHHS W MHOT000pa3usi KyJIbTYypPHBIX
pacteHuii. Ponb cenekunu B CO3JaHUM COPTOB PACTEHUH U OPOJI KUBOTHBIX. COpT,
opo/ia, ITaMM. 3aKOH T'OMOJIOTUYECKHUX PSAOB B HACIEICTBEHHON H3MEHYMBOCTH
H. U. BaBunoga, ero 3HaueHue Jyisl CEICKIIMOHHON Pa0OTHI.

Metoasl cenekMOHHOW paboThl. MckyccTBeHHBI OTOOp: MacCOBBIM H
VHJIUBHUIYaJIbHbBIN. Drtanel KOMOWHAIIMOHHON CCJICKIIUHU. HcneiTanue
npousBojauTeNel 1o mnoroMcTBY. OTOOp MO T'E€HOTUIYy C TOMOIIBIO OLIEHKH
(eHOTHIIA TOTOMCTBA U OTOOP MO TEHOTUNY ¢ moMoIbio ananu3a JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJCKIMOHHOW  paboThI.
PannanmoHHbI 1 XUMUYECKUA MyTareHe3 Kak UCTOYHUK MYTallUil y KyJbTYPHBIX
¢opM opranuzmoB. lcnonb30BaHWE TE€HOMHOTO PENAKTUPOBAHUA U METO/OB
pexomOuHaHTHBIX JIHK /11 moy4deHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lomyuyenue ITOJIUTUIONIOB. BnyrpuBnnosas rUOpUIn3aLUs.
bmuskopoacTBeHHOEe  ckpeliuMBaHue, uiaM  UHOpuauHr.  HepoxactBeHHOe
CKpeluBaHue, uian ayropunuur. ['ereposuc u ero mpuuunsl. Hcnonb3zoBaHue
rerepo3uca B cenekiuu. Otaanénnas rudbpuamsanud. Ilpeogonenue Oecruionus



MEXBHUAOBBIX THOPHUIOB. JJOCTHXKEHUS CENEKIINH PACTCHUN U )KUBOTHBIX. «3enéHas
DeBOOYUAY.

CoxpaHeHre 1 U3y4eHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U X
JUKHUX POJUYEN JUIsl CO3IaHMsI HOBBIX COPTOB M THOPUIOB CEIbCKOX035MCTBEHHBIX
KYJIbTYp. H3yuenue, coxpauwenue u yYnpaejieHue 2eHemudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JCUBOMHBIX 6 YeNAX YAVUULeHUS
CYWecmsyowux U CO30aHUs HOBbIX NOPOO, JNUHUU U KPOCCO8, 8 MOM HUCIe C
NpUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCAe008AHUL, NePedo8bIX UOel U
NepCneKmuBHbIX MexHOI02Ul.

JlemoHcTpanumn

[Toprpers: H. WM. Baunos, . B. Muuypun, I'. JI. Kapneuenxo, II. IL
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Ta6muubl u cxeMbl: «LIeHTpbI TPOUCXOXKACHUS K MHOT000pa3usi KyIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PANOB B HACJIEICTBEHHONW H3MEHYUBOCTHY,
«Meroasl cenexuumn», «OtnanéHHas ruOpuanzanus», «Myraresesy.

JlaGopaTopHas pabora «l3yueHue cCOpToB KYJIbTYPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTuueckas padora «lIpuBuBKa pacTEHUI.

IKrekypeust «OCHOBHBIE METOABI U JOCTHUKECHMUSI CEIEKIMUA PACTCHUUA U
KUBOTHBIX (Ha CEJIEKLIMOHH YO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35MCTBO, B J1AOOPATOpHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buoTrexHoI0rus ¥ CHHTETHYECKAs OMOJIOT U

OOBEKThI, HCHOJb3yEeMble B OWOTEXHOJOTHMHU, — KJIETOYHbIE W TKaHEBbIE
KYJIbTYPHI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHONOrus: XJeOomeyeHue, IMOIYyYeHHE KHUCIOMOJOUYHBIX IMPOAYKTOB,
BUHOzAeNMe. MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOIMYECKUX
texHonoruii. [Ipon3BoacTBo 6enka, aMUHOKHUCIOT M BUTAMUHOB.

Co3aHne TEXHOJOTH M MHCTPYMEHTOB LIEJIEHANPABIECHHOTO MU3MEHEHUS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJICpIKAIIMX HE BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKUE MTYTH.

Kiierounass wHxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#uBOTHBIX. Kpuobanku. Comatuueckas rTHOpuUAM3alUdg W COMATUYECKUU
sMOpuoreHe3. lcnosib30BaHuE TaluIOMIOB B CENEKUUU pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKIO HAIbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIONOTBOpEHUE. PexoHCTpyKuus
AWIEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO TpaHCIUIAHTALUUU SIAEP KIIETOK.



Texnonozuu 0300poenenus, KyibmusupoB8anusl U MUKPOKIOHATbHO20 PA3SMHONCEHUS]
CeNbCKOXO03AUCMEEHHBIX KYIbMYP.

XpoMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHaHTHeIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKEHUS U MIEPCIIEKTUBBI XPOMOCOMHOM M TeHHOW MHKEHEPUU. JKOJIOTUUECKUE
U ATUYECKHUE TTPOOJIEMbI TCHHOW MHKEHEPUHU.

Menununckue 6uorexnosioruu. [locrrenomuas nudposas menununa. [THP-
JTMarHocTuKa. MeTa0oJIOMHBI aHaNW3, TEHOIICHTPUYCCKUM aHaIM3 IMpoTeoMa
YeJOBEeKa I OLIEHKH COCTOSIHUSL €ro 3740pOBbs. McIonp30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanus paka. 3D-OmoumkeHepusi s pa3pabOTKu
byHIaMEHTAJILHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTMH TPEXMEPHOro OMOMPUHTHUHTA W cKapdoIauHTa
JUISL PELLICHMS 3a]1a4 [IEPCOHAIN3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BAaKIMUH C II€JIbI0 OOECreYeHUs: KOMOMHHUPOBAHHOU
3amuThl oT BOo30ynutened OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
dbyukumonupoBanust PHK-cogepskanux BUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIE
3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuier u cxembl: «Mcnosb3oBaHUE MUKPOOPTaHU3MOB B ITPOMBIIIIIICHHOM
MPOU3BOACTBEY, «KneTouHas nHxeHepus», «l €HHast HHKEHEPUSD.

JlaGopaTopHas padora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydeHne MOTOYHOKUCIBIX IPOTYKTOBY.

IKCKypeusi «bHOTEXHOJIOTMST — BaXKHEWIIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.

11 KVIACC

Tema 1. 3apokaenne W pa3BUTHE IBOJIOIUOHHBIX MpeICTABJIEHUH B
Oonosiorum

OpomononHas Tteopus Y. [lapBuna. Ilpeamochuiku BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb ¥ HayyHas nesaTenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl HBONIOIUHY BU0B 110 Y. [lapBuHY (BbICOKAast HHTEHCUBHOCTD
pa3sMHOXKEHUS OpPraHM3MOB, HACJEICTBEHHAas HM3MEHYHMBOCTh, Ooppba 3a
CYLIECTBOBAHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOP).

Odopmnenue cunrernueckord teopun sBomonuu (CTI). Heitrpanbhas
Tteopust dBomonuH. COBpeMEHHas JBOJIONMOHHAs  OHoJjorus. 3HAUYCHHE
HBOJIIOLIMOHHOM TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.

JleMoHcTpanuu



[Toprpersl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. [dapeun, C. C. YUerBepukos, 1. U. llImaneraysen, x. Xonaenn, /. K.
benses.

Tabmuue! u cxeMbl: «Cuctema xxuoid npuposl (1o K. JIlunuerw)y», «Jlectauia
®KUBBIX cymiecTB (1o Jlamapky)», «Mexanuszm (popMupoBaHUs MPUCTIOCOOTICHHUM Y
pactenuil U xuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
HapBuna», «Haxonku Y. JlapBuHa», «DopMbl OOpbOBI 3a CYIIIECTBOBaHUEY,
«IToponsr romybOei», «MHorooOpasue KyabTypHBIX (GopM KamycTel», «llopombl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUIO0B (1o Y. [lapBuny)»,
«CxemMa COOTHOIIECHMS ABWXKYIIMX CHUJI HBOMIOUUN», «OCHOBHBIEC MOJOXKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPOIBOIIOIHUA U €€ Pe3yJibTAThI

[Tonmynsiuus Kak 3jeMeHTapHas €IUHHIA 3BOTIOLUU. COBpPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi W CTPYKTYphl nomyisuuil. M3MeHnenue
reHoOoH/la TMOMYJSLUKUKA Kak »3JIEMEHTAapHOE SBOJIOIMOHHOE SBICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (ABUKYILKE CHUIIbI) JBOJIIONUU. MyTallMOHHBIH
npouecc. KomOunaTtuBHasg wu3MeHUHMBOCTh. /[lpelid TeHOB — ciydaiiHble
HEHAIPABJICHHBIC U3MEHEHUSI YaCTOT ajuieliel B momyssiusax. D¢d ekt ocHoBaTesl.
Appexm oOymuvinounoeo eopaviuika. CHUdMCEHUE 2eHemuU4ecKo2o pa3Ho00pa3usl:
npuuunsl u creocmsus. Ilposenenue a¢pgpexma opetigha 2enos 6 OOILUIUX U MATBIX
NONYIAYUSIX. Murparmumn. N3onsuus ITON YJIALTUI: reorpaduueckas
(mpocTpaHCTBEHHAs1), OMoJIoTHYecKas (penpoayKTUBHA).

EctectBennsiii oTté0op — HampaBimsoomuii  Gaktop sBomonuu. DopMbl
€CTEeCTBEHHOr0  OTOOpa:  JABWXKYILMWA, CTAOWIM3UPYIOUIUH,  Pa3pblBAIOIIMMA
(mm3pynTuBHbIii). [lomoBoii or6op. Bo3HMKHOBEHHE M 3BOIIOIUS COIMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONeHHOCT,  OPraHM3MOB  KakK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
BozHnukHOBeHUE MPUCTIOCOOTICHHH Y OpraHn3MoB. ApoMOp(O3bl U UANOATANTALINH.
[Tpumepsl npucnocobieHui y opraHu3MoB: MOpQooruyeckue, Gpru3noIoru4ecKue,
OonoxuMmuueckue, TmoBefeHUYecKre. OTHOCHUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MHUKpO3BOMOLIMHU. M3oiauus — kimodeBod (aktop BuAooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONMaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUUIECKOE (?KONIOTHYECKOE), «MTHOBEHHOE» (monumIOnIU3aIu,
rubpuauzanysi). JJmuTensHOCTh BOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUST OMOJIOTUYECKOTO Pa3HOo00pasusl.



Poub 3BOIIONMOHHOM OMOJIOrHH B pa3padOTKE HAYYHBIX METOI0B COXPAHEHHUSI
OouopazHooOpa3usi. MUKPOIBOJIONMS U KOIBOJIOIUSA Mapa3sUTOB U HMX XO35EB.
Mexanu3Mbl GOpMUPOBAHUST YCTOWYHUBOCTH K aHTUOUOTHUKAM U CITIOCOOBI OOPHOBI C
HEM.

JemoHcTpanuun

IToprpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubpl ¥ cxembl: «MyTalmoHHAss HW3MEHYUBOCTHY, «llomymnsiuonHas
CTPYKTypa Buza», «CxeMa mposBiieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyriue
CWJIbl HBOJIIOIUNY, «IKOJOTMYECKass M30JSIUs MONYyIsUUiA CeBaHCKOM (openuny,
«I"eorpaduyeckas U30JSIMSI TUCTBEHHUIIBI CHOUPCKOU U TUCTBEHHUIIBI JJAYPCKOI,
«ITomynsoHHBIE BOJTHBI YUCICHHOCTH XUIITHUKOB M XKEPTB», «CxeMa aehcTBUs
€CTECTBEHHOr0 0TO0pa», «@opmMbl 60pPHOBI 3a cylliecTBOBaHUEY, « MHAYCTpUaNbHBIN
Menanusm»,  «KuBble  uckomaembie»,  «IloKpOBUTENBCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipenynpexnaromas OKpacka 3KHUBOTHbIX», «Dusznonornyeckue
agantauun», «lIpucnocoOJeHHOCT, OpPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buna», «Bunpl-nBoiHukn», «CTpyKTypa BUaa B mpupojie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe BU1000pa3oBaHue TPEX BUIOB JTaHABIIICH,
«IKOJIOTUUECKOE BUA000PA30BaHUE BUAOB CUHHUI, «llomummouasl pacTeHUi»,
«KanycTHO-peieuHbIil TuOpum.

O6opynoBaHue: repoapur pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Yydelia NTUIl U
3Bepeil ¢ MpUMeEPaMH Pa3InIHBIX TPUCTIOCOOJICHUH, Yydelia MITUIL U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUM OJM3KUX BHUAOB, OOPA30BABIIMXCS PA3IUYHBIMU
cnocobamu.

JladopaTopHas padora «BrisiBIeHre H3MEHUYNBOCTH Y 0COOEH OJTHOTO BHIAY.

JlaGopaTopHas padora «IIpucnocoGaeHus OpraHu3MOB U UX OTHOCUTEIIbHAS
11EJICCO00Pa3HOCTHY.

JlaGopaTtopHass paGora «CpaBHEHHE BHIOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Bononus U eé pe3yJibTaTbl

Meroael u3ydeHHs MakposBomrouuH. [laneoHTOonormueckue  MeETOABI
u3ydeHus: HBomonuu. llepexomubie ¢GopMbl W UIOTCHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckue metroasl u3ydeHus sBotonuud. CpaBHeHUE (IIOPHI U
dbayHsl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emiau. Buubl-
SHJIEMHUKHU U PEIHUKTBHI.

OMOpHOJIOTUYECKHE M CPABHUTEIBHO-MOP(POIOrHYECKUE METOJbl N3Yy4EHUS
3BONMIOUMH. ['eHeTHuecKkue MeXaHU3Mbl SBOJIOUMM OHTOT€HE3a W IOSBICHUS
SBOJIOUMOHHBIX  HOBLIECTB. ['OMOJOTMYHBIE W  QHAJIOTWUYHBIE  OPraHbL.
Pyaumentapuble  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,



OMOXMMHUYECKHE U MATEMATHYECKUE METOIbI U3YICHUS IBOIIONMHU. [ OMOIOTHYHbBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBLEB.

XpOMOCOMHBIE MYyTaIlUU U 3BOJIOLIMS TEHOMOB.

OO6uue 3aKkOHOMEPHOCTU (MpaBuiia) BONOUUU. [Ipunyun cmenvt GyHKYul.
HeoOpatumocts sBOMIONMU. AnanTuBHAas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOIUH.

JleMoHCcTpanuu

[Toptpetsl: K. M. Bbap, A. O. KoBanieBckuii, @. Mrosiep, J. ['ekkens.

Tabmuuer u cxembl: «DuoreHeTnyeckuil psa Jaomaan», «ApXeonTepUuKC,
«3Bepo3yObie  smiepe»,  «Creromedans»y, — «Punmoduter»y, — «CemeHHBIC
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emim», «Jpeii KOHTUHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPUOHAILHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOrMYHBIE W AHAJOTMYHBIE Opranbl», «PyIuMeHThD,
«ATaBU3MBI, «XPOMOCOMHBIE HAOOpHI 4YelOBEKa M IIMMIaH3e», «lnaBHbIE
HAIpPaBICHUS IBOJIOIUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOIIUN.

O6opynoBaHue: KOJUJICKIIMHM, TepOapuu, MYJSKU MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxkaenne U pa3BuTHE KU3HU HA 3emJie

HayuyHble rumore3bl NPOUCXOXKACHHS >KU3HUM Ha 3emie. AOHUOreHe3 H
nancnepmusi. JloHaydHbie MpECTaBICHUS O 3apOXKICHUH KU3HU (KPEAIMOHU3M).
['mnoTte3a NOCTOSSTHHOTO CaMO03apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnannanuanu, JI. I[lactepa. [Ipoucxosxienue >kxM3HU U aCTPOOUOJIOTUS.

OcHOBHbIE JTanbl HEOPraHUYECKON SBOJIIOLIUU. [Inanerapnas
(reosormyeckasi) HBOMIONMSA. XHUMHUYECKas JBOMIOLUMSI. AOHOTEHHBIM CHHTE3
opraHmyeckux BeniectB u3 Heopranuueckux. OmeiT C. Mumnepa u I'. IOpm.
O6pa3zoBanue noaumepoB U3 MmonoMepoB. KoatepBarnas runoreza A. M. Onapuna,
runore3a nepBuuyHoro OynpoHa JIk. XongedHa, reHeTuyeckas rumoreza [
Ménnepa. Pubosumer (T. Yek) u rumoreza «mupa PHK» V. T'mnGepra.
®opmMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HcTopus 3emiin 1 MeToibl €€ n3ydeHus. VickonaeMble OpraHMuecKue OCTaTKU.
['eoxpononorust u e€ Meroabl. OTHOCUTENbHAA W A0OCOIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHOMOrMUecKas mKaa: 30HbL, 3Pbl, IEPUOBI, STOXU.

Havanbnbie sTanbl opraHudeckod sBomonuu. [losBieHue W 3BOIONUA
NEPBBIX KJIETOK. DBOJIOIUS MeTabonu3Ma. BO3HMKHOBEHHE TMEPBBIX HKOCUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJjor MEPBbIX Ha 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTHL.



[IponcxoxaeHne 3ykapuoT (CHMOHOTreHe3). DBOIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. [IpoMCXOXkJI€HHE MHOIOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacrenui. Bpixoxm pacteHnit Ha cymy. llosgBieHne CnoOpoOBBIX pacTEHUW W
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcHOBHBIC 3Tamnbl JBOJIONMHA >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBbie xopaoBbIE )KUBOTHBIE. JKU3Hb B BO/E. DBOJIOIMUS TO3BOHOUHBIX.
[Tpoucxoxnenue ambubuii u pentwiuil. [IporcxoxkaeHue MIICKOMUTAIOMUX U
ntul. [lpununun xmouyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butre ku3HM Ha 3eMje IO 3paM U IMEepUOAaM: apXxeul, MpPOTEepO30u,
nanaeo30i, Me3030i, kaitHo30M. OO0I11ast XapaKTepUCTUKa KIIMMAaTa U Fe0JIOTMYECKUX
nporeccoB. [losiBIeHNE M paclBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3OBaHUE:
€ro yCIIOBUS U BIUSHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPaHUS — 3KOJOTHYECKHE KPU3UCHI Mponuioro. [IpuuuHsl u
CJE/ICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6nopazHo0Opaszusi Ha 3eMJie.

CoBpemeHHasi cuctemMa opranudeckoro mupa. [lpunnumnsl kinaccudukanuu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

JleMoOHCcTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanuaunu, JI. Ilacrep, 1. 1. Meunukos, A. .
Omnapun, x. Xonaein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmupl u cxeMbl: «Cxema ombita @. Penny», «Cxema onbita JI. IlacTepa mo
M3YUYCHUIO CaMo3apokaeHust xku3Hm», «Cxema ombita C. Mumnepa, ['. IOpw»,
«JTanbl  HEOPraHWYECKOW  JBOMIOLUN»,  «[ €OXpOHOJIOTMYECKAasT  LIKaJIay,
«HauanbHble 3Tanbl OpraHUYEecKod 3BOMIOLUNY, «CxeMa 0Opa3oBaHUS 3YKAPUOT
nyréM cumoOunoreHeza», «Cucrema >XUBOW mnpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOIOPOCINY,
«MHoroksietounble Boaopocan», «Mxwu», «llanopotHukm», «l'onoceMeHHBIE
pacteHus», «Opranbl UBETKOBBIX PaCTEHUI», «CXeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimue», «KumeunononoctHeie», «lltockue
yepBu», «Unenucronorue», «PruiObl», «3eMHOBOIHBIEY, «lIpecMmbikaromuecs,
«IItnupy, «Mitekonuraromue», «Pa3Butrne xu3HU B apXerucKou 3pe», «Pa3Butue
JKA3HU B TIPOTEPO3OMCKOM 3pe», «Pa3BuTHe KU3HU B NAJICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTre )KU3HU B KaHO30UCKOM 3pey,
«CoBpeMeHHas CuCTeMa OPraHUYECKOI0 MUPay.



OO6opynoBaHue: repbdapuu pacTEHUN pa3JIUUHBIX OTJIECJIOB, KOJUJICKIIMU
HAaCEKOMBIX, BIAKHBIE MIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX )KUBOTHBIX, Yy4eJia ITULl U 3BEPEl, KOJIJIEKIINU
OKaMEHEJIOCTEU, TIOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHMYeCKUX OCTaTKOB
OpraHU3MOB.

BupryajabHasi 1adoparopHas padora «MoaenupoBaHue onbIToB Musiepa—
FOpu 1o n3yueHnto abMOreHHOro CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM
atMocdepe».

JlaboparopHas padora «l3yuyeHue W OINHCAHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckas pabGora «l3yueHne OCOOCHHOCTEW CTPOCHHSI PACTCHUM
Pa3HbBIX OTHEIIOBY.

IIpakTnueckas padora «M3ydeHue oCOOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIponcxoxaeHue yea0BeKa — AHTPONOr eHe3

Paznensl 1 3a1aun aHTponosoruu. MeToapl aHTPOIOJIOTUH.

CraHOBIIEHHE NPEACTABICHUN O MPOUCXOXKICHUU YeJIOoBeKa. PenmurmnosHbie
B033peHUsl. COBpEMEHHbIC HaAYYHBIE TEOPHUHU.

CX0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3M0JI0T0-OMOXUMHUIECKHE,
noBegeHYeckre. OTIMuns 4eioBeKa OT KMUBOTHBIX. [IpAMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIBHOMU
CUCTEMBL.

JBrkyiue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOrHYECKHUe, COLMATbHEIE.
CooTtHorieHre OMOTOTHYECKUX U COIUATBHBIX (DaKTOPOB B aHTPOTIOTCHESE.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHUE uenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIbI) U pAHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTT0BEKOOOPa3HbIX 00€3bsH U
JroAe. ABCTPAJIONIUTEKH — ABYHOTME NPEIKH JroAei. YenoBek yMmenblid, MepBbIe
V3TOTOBJICHUS OpYAUM Tpyaa. YelmoBeK NpAMOXOASAIINI U TIEPBBIM BBIXOJ JIFOJIEH 32
npenensl Apukn. YenoBek reiaenb0eprekuil — o0Imui mpejoK HeaH 1epTaTbCKOro
YEeJIOBEKa M YEJIOBEKa pa3yMHOro. UenoBeKk HEaHJAEpPTalbCKH Kak BHUJ JHOJEH
XOJIOAHOTO KiauMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JACHUCOBCKHUI
YeJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku. Ilaneorenernka u
NaJIe0reHOMHUKA.

DBOJIOLMSA COBPEMEHHOIO 4esioBeKa. EcTecTBEeHHBIM OTOOp B MOMYJISALUSIX
yesoBeka. MyTanuoHHbIN Tporiecc U nonumopdusm. I[lonmynsiroHHBIE BOJHBI,
npeiid reHoB, murpamus U «3GdEKT OCHOBATENs» B MOMYISLIUSIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckue pacel. Ilonstne o pace. bompmme pacel: eBporeouaHas
(eBpaszuiickasi),  aBCTpajo-HErpoujaHasi  (dKBaTOpUaibHasi),  MOHTOJOUJIHAS
(a3maTcko-amMepuKaHckas). Bpemss u myTu pacceneHUsi 4eloBeKa IO IIIaHETe.
EnunctBo  yenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTh — pacu3Ma.
[IprcnocoONIEHHOCTh, YeIOBeKa K pa3HbBIM YCIOBHUSIM OKPYXKAIOUIEH Cpelbl.
Bnusgnue reorpaduueckoil cpeasl U ipeiida reHoB Ha MOP(OJIOTHIO U (PU3UOIIOTHIO
YEeJI0BEKa.

MexauciuiuiMHapable  MeToAsl B (u3udecko  (OMOJIOTHYECKOM)
AQHTPOIIOJIOTUM.  DBOJIOIMOHHAS ~ AHTPONOJOTHUS U TAJCOAHTPOIIOJIOTHUSI
YEeJIOBEUECKUX MNOMYJALMN. bruocolnuanbHble HCCIEIOBaHUS MPUPOJBlI YEIOBEKa.
HccnenoBanue K03BOMIOIUHA OMOJIOTHYECKOTO U COITUATIBLHOTO B UEJIOBEKE.

JleMoHCcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 5. . Porunckui, M. M. I'epacumos.

Tabnmuup!l U cxembl: «MeTobl aHTPOTMIONAOTHUNY, «I 0JIOBHON MO3I UETIOBEKay,
«YenoBekooOpa3Hbie 00€3bsIHB, «CKeleT dYeloBeKa M CKEJIeT ITMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbDY, «J|BUKYIIINE CUJIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IpEBO  4YEJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «YenoBek
NpAMOXOIAIININY, «JleHncoBckui uenoBek» «Heannepranbiup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YeJIOBEeKay, «Packl uenoBekay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TpeAMETOB MaTepuaibHON
KyJIbTYphl TMPEIKOB YEJOBEKa, penpoayknuu (doTtorpaduu) KapTUuH C
MUQOJIOTUUECKUMH U OUOJICHCKUMH CHOKETAaMU TMPOUCXOXKJCHUS UeJIOBEKa,
dboTorpadun HaxX0AO0K UCKOMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJICIIb
yeperna 4eJoBeKa U ueperna MMMIIaH3€e, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJIETIM TOpca MPEIKOB YEIOBEKA.

JladopaTtopHasa padGora «l3ydeHne o0COOCHHOCTEH CTpOEHUs CKeleTa
YeJI0BEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHue S3KOJOrHUECKUX aganTaluid Y€JIOBEKAY.

Tema 6. Jkosormss — Hayka O B3aMMOOTHOLIEHMAX OPraHM3MOB H
HAOPraHU3MEHHBIX CUCTEM C OKPYKalollen cpeaoi

3apoK/IeHHEe U pa3BUTHE 3Kojoruu B Tpyaax A. ['ym6onsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnm, B. H. CykauéBa. Pazgensl u 3amauu
3KoJ0ruH. CBSI3b SKOJIOTHH C APYTUMU HAYKaMH.

Metoasl skosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
IpUpOIHbIE U JabopaTopHbie. MopaenupoBaHUE B OSKOJOTHMH. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aJIbHBIMN.

3HaYeHHWE DKOJIOTMYECKHX 3HAHWW U1 4YeJIOBEeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeoBeuecTBa ¢ mnpupojon. dopmupoBanue
AKOJIOTUYECKOUN KYIbTYpPhI U AKOJOTHUYECKOM IPaMOTHOCTH HACEJICHUSI.



JleMOHCcTpanuu

[Toptpets: A. I'ym6onsar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmumel U cxembl: «Pa3gensl skomorum», «Metoapl 3Kojorum», «Cxema
MOHUTOPHHTA OKPYKAIOILIEH CpesibI».

JlaboparopHas padora «3yuenue METO]IOB 3KOJIOTUYECKHUX
HCCIICIOBAHUIT.

Tema 7. Opranu3mbl u cpeaa OOUTAHUS

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTU UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JeHCTBHS dKosiorudeckux ¢aktopoB. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpraHU3MBI.

AbGuotnueckue (dakrtopel. CBeT Kak dKojorudeckuit Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHWd M JKUBOTHBIX 110 OTHOLIEHHWIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepuoansM.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoOMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. IlpucnocobneHus: pacrteHuid K
NoJJIep’)KaHui0 BoJHOro OanaHca. Knaccudukanuss pacTeHHMl MO OTHOIICHHUIO K
Boje. [IpucnocoOneHus >KMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOMTaHUST OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
IyOMHHAsl ~ TOJAINOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DOU3UKO-XUMHUYECKUE
0COOCHHOCTH cpesl oOuTaHust opraHu3MoB. [IpucnocoOaeHus OpraHu3MoB K KU3HU
B Pa3HBIX Cpenax.

buonornueckue putrmbl. BHemHue um BHyTpeHHME puUTMbL. CyTOYHBIE U
rogu4YHbie PUTMBI. [IpUCTIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie hopmbl opranu3MoB. [loustue o sxu3HeHHOM hopme. JKu3HEHHbBIE
(GbopMBbI pacTeHMii: JepeBbs, KYCTApPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbl,
oJlHoseTHUE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOrOoHTEI. OCOOCHHOCTH CTPOEHUS M 00pa3a KU3HHU.

buotnueckue dhakropsl. Busibl OMOTHYECKUX B3aUMOICUCTBHI: KOHKYPEHIIUS,
XUITHUYECTBO, cuMOU0o3 u ero ¢opmbl. [lapasutusm, koomeparus, MyTyallu3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUa  (Tomuueckue,  (dopuueckue, (dabpuueckue).  3HAUCHHE



OMOTUYECKNX B3aMMOJCUCTBUN Ui CYIIECTBOBAHWUS OPraHW3MOB B Cpele
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITFOYEHUS.

JlemoHcTpanun

Tabmuupl U cxembl: «IKoJoruyeckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUUECKUE TPYNIIbI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TEmIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MOTOTMYECKUE aJaNTaluu
KUBOTHBIX», «Cpenbl OOWUTaHHUS OpPraHU3MOBY», «DBHOJIIOrMYECKUE PUTMBDY,
«Kuznennslie popmbl pacTeHuin», « KusHeHHbie (hOpMbI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIeCa», «JKOCUCTEMA XBOWHOro jecay, «llemm mnuranus»,
«XUITHUYECTBOY, «ITapazuTuzm», «KoHKypeHIms», «CuMOmno03y,
«KomMeHcannzmy.

O6opynoBanue: repObapuu pacT€HUM U SKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO PA3IMYHBIX OKOJIOTUYECKUX (HAKTOPOB, repOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOMBBIC, TEHETIOOUBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PAacTEHUsS, TepOapril ¥ KOJUICKIIUHU TETUIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHH, uydena NTHUIl U 3BepeH, repdapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpodpurtam, kcepoduram, mezopuTam, KOMHATHBIC
pacTeHusl JAHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpeaax,
repbapu U KOJUIGKIIMM PACTEHUW U HKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBUM JKU3HU, repdapuurt u
KOJUICKIIMM PACTEHUW U >KUBOTHBIX PA3IMYHBIX >KHU3HEHHBIX (POPM, KOJUIEKIIMH
YKUBOTHBIX, YH4ACTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlaGopaTtopHass padora «BbIsIBICHHME TMPUCTIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopHass padora «BbIsIBICHHE TMPUCIIOCOOJICHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIEPATYPHI.

JlaGopaTopHas pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHU M U3 Pa3HbIX
MECT OOUTaAHUSD.

Tema 8. Jkosrorust BUA0B U MOMYJISIIIHIA

DKOJIOTMYECKHE XapaKTEPUCTUKHU NONYJIALINH. [onynsuus Kak
ouonornyeckas cucrema. Poib HEOJHOPOTHOCTH Cpebl, (U3UUECKUX OapbepoB U
0COOCHHOCTEW OMOJIOrUU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyisinvii. OCHOBHBIE IIOKAa3aTeld MOMYJSLUHUU: YUCIECHHOCThb, IUJIOTHOCTS,
BO3pacTHasi W TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT paIUS.

DKOJIOrMY€eCKast CTPyKTypa nonyisiquu. OneHKa YUCIEHHOCTH IOIYJISIIUN.
JInHaMuKa MOMyJSIUU U €€ peryisiuus. bUOTHYecKui MOTEeHUHAN MOMYJISALHH.
MogenvpoBanue JMHAMUKH Nonyisinuu. KpruBble pocTa YMCIEHHOCTH MOIMYJISIIHAH.
KpuBbie BbDKMBaHMs. Perynsiuuss 4UCICHHOCTH MOMYJALMN: poiib (PaKTOpOB,



3aBUCAIIMX U HE 3aBUCAIINUX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-crparerun).

[Tonsitue 00 sKoNOrMYecko Huille Buaa. Mectoobutanue. MHoromepHas
Mojienb dkosornyeckor Humm k.M. XatumHcona. Pa3smepsl 3Konorndeckomn
Huiu. [ToTeHuManbHas U peain30BaHHAs HUIIU.

Bun kak cucrema nonyisinuid. Apeansl BUIOB. Buabl MU UX KU3HEHHBIC
CTpaTeruu. JKOJOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEACHUS W MUrpaluid >KUBOTHBIX. buosnornueckue
WHBA3UU YYKEPOHBIX BUIOB.

JlemoHcTpanun

IToprper: k. Y. XardnuHCOH.

Tabmuupt 1 cxeMmbl: «ODKOJOTMYECKHE XapaKTEPUCTUKHU  TOMYJISILIUN,
«IIpocTtpancTBeHHass  CTpykTypa nonyasanuu», «Bo3pacTHble  nupaMuibl
nonyysanun», «CKOpPOCTh  3acelieHHs] TOBEPXHOCTH 3€MJM  Pa3JINYHBIMU
opranuzmammy», «Mojenp 3xonorndeckord Humu /. M. Xatunnconay.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKITUU )KUBOTHBIX.

JladopaTopHnas padora «IIpucrnocoOsieHus ceMsiH paCTEHUHN K pacCeIeHUIo».

Tema 9. Ikosrorusi coo0IECTB. IKOJIOTHYECKHUE CUCTEMBI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBS3UM MEXIy
OpraHu3MaMH B OMOLIEHO3€.

OkocucremMa kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHM3MOB B JKOCHUCTEME: IMPOAYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOMOTHYECKHE OJIOKU
skocucteM. [1ouBbl U UIbI B 3KOCcHUcTeMaxX. KpyroBopoT BEIIECTB U TOTOK SHEPIUU
B DKOCHUCTEME.

OcHOBHBIE MOKa3aTeNId YKOCUCTEMbI. bruoMacca 1 poayKIus. DKOJIOTHYeCKue
paMUJIbl Yuces, OMoOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HanpaBnennsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIIOI€HHbIE BO3JACHCTBHUS Ha
cykneccuu. KimmmakcHoe cooOrmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpupoaHbIE 3KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopeu u
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmeneu, NyCcmbitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucTteMa. ArpoueHo3. Pazmnuns
MEXK]1y aHTPOIOTE€HHBIMU U MPUPOJAHBIMU SKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opomckas
dnopa u dayna. CunanTpomuzamus Topojckod (ayHel. buomornueckoe u
XO035IUCTBEHHOE 3HAUCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaouwozo 3ghghexma u 6ud08-30upuxamopos (Kiouesvix
8U008) 6 YHKYUOHUpOBaHUU dKocucmem. llepeHoC PHEPruu U BEIIECTB MEXIY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPTaHU3MOB, TTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JACHCTBUM.

Mexanuzmul 6030eticmaust 3a2pA3HeHUl PA3HbLIX MUNO08 HA CYOOP2aHUIMEHHOM,
OD2AHUSMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeTomonaorus
MOHHUTOPHHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JlemoHcTpanun
[Toptper: A. JIx. Tencinn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoueHo3a»,  «JKOocHcTeMa

IITUPOKOIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOTO Jiecay, «DYyHKIIMOHATLHBIC
IPYIIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBopoT BelecTB B 3KocucTteMey, «llenu
nutanusl (macTOuWIIHAs, JACTpUTHAs)», «IKOJOTMYECKasl MUpaMuia YHUCEID,
«IKonoruueckasl nupamuia OMOMacChDy, «IKOJOTUYECKAs MUpaMuia YHEPTrUn»,
«O0pa3zoBanue 6osota», «llepBuunas cykueccus», «Boccranosienue yeca nocie
noxapa», «9KOocucrema 03epa», «ArpoueHos», «KpyroBopor BEmIECTB M MOTOK
SHEPruu B arporeHo3ey, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIUY HACEKOMBIX, Yydesa NTUIl U
3Bepeid, repOdapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUyM KaK MOJIEIh
HKOCHCTEMBI.

IIpakTuuyeckas padora «3ydenue u onucanue ypo0o3KOCUCTEMBD».

JladopaTtopHas pabora «l3ydenne paszHoOOpasus MENKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAaxX».

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
eIbHUK, Ha CyXO/I0JbHBIN WM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKypcUs B arpo’KOCUCTEMY (Ha MOjie WIM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmeruranerapHas o0ojouka 3eMJM, T/A€ CYIISCTBYET WIH
CyILECTBOBaJA KU3Hb. PazBuTue npejacraBienuit o ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu duochepst u e€ coctas. Kuboe
BEIECTBO OMOCc(epsl U €ro PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprl. OcodeHHOoCTH OHMOchephbl Kak
rI100aTbHOM 3KocHucTeMbl. JlnHaMuueckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB M OMOT€OXUMUYECKHE IIUKJIBI (YIiiepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUI B
ouocdepe.



3onansHOCTH OMocdepsl. [lorsTre o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHBIE M I[IUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHYU, TPOIIMYECKUE JIECA, BBICOKOTOPhs. KiiuMar, pacTUTENbHBIN U KUBOTHBII
MHUp OMOMOB CYyIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OILICHKA UX PECYPCHOTO MOTEHIMANA U
onochepHbIX QYHKIIUI.

JleMoHCcTpanuu

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

Tabmuupbl 1 cxeMmbl: «'eochepsl 3emin», «KpyroBopor azora B MpUpOEY,
«KpyroBopor yriepoga B mnpupone», «KpyroBopor Kuciopojga B MpUPOIE»,
«KpyroBopot Boasl B mpupoae», «OcHOBHbIe OMOMBI cymny, «Kmumatnueckue
nosica 3emnmn», «Tynapay, «Taitray, «CMemanubii jec», «IIInpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpy:Kawinas cpeaa

OKOJIOTUYECKHE KPU3HChI M UX NpUYMHBL. Bo3aeilcTBue uenoBeka Ha
ouocdepy. 3arpsizHenre Bo3AyuIHoM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHre BOAHON
cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3MeHeHune Kinmara.

AHTpPONIOTEHHOE BO3/ICWCTBUE HA PACTUTEIBHBIA M KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJBI.
Kpacubie kHuru. Oco0o oxpansembie mnpupognbie Tepputopuu (OOIIT).
Borannueckue cajbl U 300JI0rHYECKHUE TapKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL YEJIOBEUECTBA W IPUPOIBI.
PamimonanpHOe  TPUPOAOINOSBL30BAHUE M COXPaHEHHE  OMOJOTHYECKOro
pazHooOpasus 3emym. OOmmME 3aKOHOMEPHOCTH TJI00ABbHBIX HSKOJIOTHYECKUX
Kpr3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HCA U €TI0 BEPOSTHBIC MOCIICICTBHUS.

Pa3zButrie METOIOB MOHUTOPHHIA Pa3BUTHS  ONACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvie ucciedosanusi nepexooa K pecypcocbepezaroujeri u
KOHKYPeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowjue OOCMYyn K
uHgopmMayuu no COCMOSHUIO OMOENbHbIX 6U008 U sxkocucmem. OcCHOBb
sKopeadbuumayuyu Kocucmem u cnocoboos 6o0pvOvl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemMHblx 3KOCUCMEM.

JlemoHcTpanuu

Tabnuie! 1 cxemsl: «3arpa3HeHue arMochepb», «3arpsi3HeHre ruipochepbn,
«3arpszHenue nouBb», «[lapaukoBbIit addexT», «Oco00 oxpaHseMble PUPOTHBIC
TEPPUTOPUNY, «MOJIeNn yIIpaBiIsieMOro MUpay.



O6opynoBanue: ¢ororpadun OXpaHSIEMBIX PACTEHUHW M JKUBOTHBIX KpacHoit
kHuru Poccurickont @enepannu, KpacHON KHUTH peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O
BHUOJIOT'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCA TPOrpaMM CpPEAHEro OOINero oOpa30BaHUs: JIMYHOCTHEHIC,
METaINpeIMETHbIE U PEIMETHBIE.

B cTpyKkType JIMUHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTrPAaMMBbI IO OUOJIOTUHU
BBIJICTICHBI CJIEYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIMMMHUCS POCCHUICKOM
IPaKIAHCKON WIGHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpENENEHUI0, Haiuuue Momueéayuu K  OOy4EHUIO  OHOJIOTHH,
YeleHanpaesieHHoe passumue BHYTPEHHUX YOEXKIACHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMK PA3BUTHS OHUOJIOTHYECKOTrO
3HAHWS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIMXCS PYKOBOJCTBOBATLCS B CBOEH
JEATEIBHOCTA IIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, MPUCYIIUMUA CHCTEME
OMOJIOTHYECKOTO 00pa30BaAHMS, HAIUYUE NPABOCO3HAHUS YKOJIOTHIECKON KYIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHUS IPOTPAMMBI IO OMOJIOTHH IOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM W BOCHUTATEIILHOW JEATETLHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, HCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT TMpoIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpPa3BUTHS, Pa3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH, NAaTPUOTHU3MA U
YBaXXEHUSI K 3aKOHY M MPaBOIOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJEHHUIO,
B3aMMHOTO YBaXCHUS, OCpPE)KHOTO OTHOIICHUS K KYJIbTYpHOMY HACJCAUIO H
TpaJIuLUsIM MHOTOHALIMOHAJIIbHOTO Hapoaa Poccuiickori denepanuu, npupone U
OKpYKarollen cpee.

JImaHOCTHBIE pE3yNabTaThl OCBOEHUs YydeOHOro mpeamera «buomorus
JOJDKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIIM{, TIO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PACHIMPEHHE KU3ZHEHHOTO
OMbITA U OMBITA JEATEILHOCTUA B IMPOILIECCE peaM3allid OCHOBHBIX HAaIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YJaIOIIEerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEN, YBAKCHHE 3aKOHA
Y TIPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEITHHOCTH IIPH CO3AAHNH YI€OHBIX
MPOCKTOB, PEIICHUU Yy4e€OHbIX W TIO3HABATEJIbHBIX 3a/lad, BbBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCXKACHUSAMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJIEHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITENIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH POCCUICKOM TPaskIaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBaXEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM KpaH, CBOIO PoJMHY, CBOW SI3BIK W KYJIbTYPY, NPOILLIOE W HACTOSAIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MAMSTHUKAM IPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJIAJT POCCHUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEU POCCUKUCKOTO HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TPUHATHUS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguUusIMU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOrO H
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE YMOIMOHAIBHOTO BO3JIEUCTBUS JKUBOWU MPUPOABI U €€ [IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE
MPOSABIIATh KAU€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS U
3MOLHMOHAJIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHHUE U PealTi3alius 3/J0pOBOro U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
NUTaHuE, COOJIO/IEHNE TMTUEHNYECKUX MTPaBUI U HOPM, COATAHCUPOBAHHBIN PEXKUM
3aHATHUI W OTAbIXa, peryjsipHas (u3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOT'0 M KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHAMBUAYAIBHOIO M  KOJUIEKTHUBHOTO
0€30MMacHOro0 MOBEJEHUS B CUTYAIUAX, YIPOKAIOUIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHME TOCJEICTBUI M HENPUSITUS BPEIHbIX NMPUBbIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

TOTOBHOCTh K AKTHUBHOW JESITEIIbHOCTH TEXHOJOTHYECKOM M COLMaIbHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K Pa3IU4HbIM chepaM MpoecCHOHAIbHON AESTEIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U pealin30BBIBATH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K TPUPO/I€ KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHNS;

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUNA IS
OKPYKaroller Cpebl;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOsieM M IMyTel HX
pelleHus;

CIOCOOHOCTH MCMOJIB30BATh MPUOOPETAEMbIE MPU U3YUCHUN OMOJIOTUH 3HAHUS
U yMEHHMS TpH  pelleHHd MnpoldiieM, CBA3aHHBIX C  PalMOHAJIbHBIM
MPUPOJIONOIb30BaAHUEM  (COOJIO/ICHHE  TMpaBWJ  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OroChephl);

AKTUBHOEC HEMPUATHUE JCUCTBUN, MPUHOCIIINX BPEl OKPYKAIOIIEH TPUPOTHOU
cpee, YMEHHE MPOrHO3MPOBATh HEOJArONpUSTHBIE SKOJOIMUECKHE MOCIEACTBUS
IPEANPUHUMAEMBIX AEUCTBAN U IIPEIOTBpALIaTh UX;



HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYIbTYpHI,
OTIBITa JeSITebHOCTU IKOJIOTUYECKOM HaIpPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS UMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLUMAJIBHOM
MPAKTHKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON JIEATEIBHOCTH IKOJOTHUECKOM
HanpaBJIeHHOCTH;

8) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOTO Ha JIMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B TOJIUKYJIBTYPHOM MHPE;

COBEpILICHCTBOBAHUE SI3BIKOBOM M UYHMTATENbCKOW KYJIbTYphl KaK CpelCTBa
B3aMMO/ICUCTBHUS MEXIY JIIOJIbMH U TTO3HAHUS MUDA;

MOHUMAaHUE CclIeuuPUuKU OHOJOTMM Kak HayKH, OCO3HaHUs €€ poiu B
(OpMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTAaBIICHUsI 00 OKpPYXKAIOIIeM MHpE KaK O €JUHCTBE MPHUPOIbI, YEJOBEKa U
o0miecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIEHUH MpodsieM
COXpaHEHUS IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHU JIJIi COBPEMEHHOM ITMBUIIU3ALINU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHUA MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  NpOOJEeMbl  pa3BUTHUSA
YeI0OBEUeCTBA, MOMCKA MyTEH BBIXO/A U3 TJIO0ATHHBIX IKOJOTHYECKUX MPoOsieM U
obecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  paAllMOHAIbHOMY
UCTIOJB30BAHUIO MPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTHYECKMX 3HAaHMM B IENsX
MOBBINICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTAaBHOW YacTH (DYHKIIMOHAJIHLHOM TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOn
IpyU U3y4EeHUU OUOJIOTUY;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHMUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUS Ui aHaIW3a M
OOBSICHEHHUS SABJICHUN OKPY)KAIOIIErO0 MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IEeJIbI0 TOTYyYEHHUs TOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIOJIb30BaTh OUOJOTHYECKHE 3HAHUS IS
pereHust IpodJieM B peailbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAY4YHOH J€ATENIbHOCTH, FOTOBHOCTh OCYILECTBISThH
MPOEKTHYIO M UCCIEI0BATENIbCKYIO eI TEIbHOCTh HHIMBUTyaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caMo00pa30BaHUIO, K aKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUN MO OHOJOrMH B
COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiabTaThl OCBOECHHUs ydueOHOro mnpenMera «buomorus»
BKITIOYAIOT: 3HAYMMBble I  (OPMHPOBAHHUS MHUPOBO33PEHHUS OOYyJaAIOIINXCSA
MEXIUCUUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIICHAYYHbIE MOHSTHUS, OTPaXKarollue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHENU(PHUKY METOJOB IO3HAHMUS,
UCTIOJIBh3YEMBIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, DHEPTHUs, SIBICHUE, MPOIIECC,
CUCTEeMa, Hay4yHbIA (DaKT, MPUHLMI, THMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIIeIOBaHKE, HA0II0ICHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHE); YHUBEPCAIbHBIC
yyeOHble JAeiicTBUsA  (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE, DETYISTHUBHBIC),
oOecrneunBaromie GopmMupoBanre GyHKIMOHAIBHON IPaMOTHOCTH U COLUATIBHOM
KOMIIETEHIIUH  OOY4YarolMXCs; CHOCOOHOCTh  OOYYaroIUXCSl  MCHOJIb30BaTh
OCBOEHHbBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHYECKNE 3HAHUS U YHHUBEPCAJIbHbIC
y4eOHbIE IeHCTBUS B IO3HABATEJILHON U COLIMATIBHON MTPAKTHKE.

B pesynbTare usydenust OMoIOruu Ha ypOBHE CpeHEro oomero oopa3oBaHus
y oOyuqaromerocs OyayT chopMHpoBaHbl I103HABATEJIbHBIE YHHUBEPCAIbHBIC
y4eOHbIe JeMCTBUS, KOMMYHUKATUBHBIC YHHUBEpCaJbHbIE Y4eOHBIC EHCTBUS,
PETyISTUBHBIE YHUBEPCATbHBIC YueOHbIC ACHCTBH, COBMECTHAS IEATEIHHOCTb.

MeranpeaMeTHble pe3ylbTaThl OCBOEHUS IPOrpaMMBbl CPEIHEro OOLIETro
o0pa30BaHusl JOJKHBI OTPAXKATh:

Osiaanenue YHHBeEpCaJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUAMMU:

1) 6a3oBBIE JJOrHUecKHe JeHCTBHA:

CaMOCTOATENbHO  (OPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPH OCBOEGHUU 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cCUHTE3a, CpaBHEHUS, Ki1accuukanuu, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIMBATH
CBSI3U C APYTUMU NOHATUSIMH);

OIpENENATh LENU JEATEIbHOCTH, 3a7aBasi IMapaMeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl ACATEILHOCTH C TIOCTaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUS AJI1 OOBSICHEHUS (PAKTOB U SBJICHUMN
KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXIEHUs (WHIYKTUBHBIC, JECIYKTUBHBIC, II0
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTHM M TNPOTUBOPEUUS B paccMaTpUBaeMbIX
ABIICHUSX, (DOPMYIUPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

IMPUMEHSTH CXEMHO-MOJIENIbHBIE CPECTBA 1JIs IPEACTABICHUS CYIECTBEHHbIX
CBSI3¢ W OTHOIICHWHA B W3y4YaeMbIX OHMOJOTHMUECKHX OOBEKTaX, a TaKKe
IPOTHBOPEYM PA3HOTO pOJA, BBIIBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATePUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESTEIIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PaObOTY B YCIOBUSAX PEaIbHOT0, BUPTYAIBHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIea0BaTeIbLCKHE JelHCTBHUA:

BJIa/IETh HABbIKAMHU Y4EOHO-HUCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HaBBIKAMHM  pa3pemieHus TpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHbIX METOJOB TO3HAHUS;

UCMOJb30BaTh PA3NUYHBIE BHUIABI JCSITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B YUYeOHBIX
CUTYaIUSX, B TOM YHUCJIE TIPU CO3AaHUU YU4EOHBIX U COLIMAIBHBIX IPOCKTOB,;

dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTHEH,
KITIOUEBBIMU MOHSATUSMU U METOIAMU;

CTaBUTh M (POpPMYIHpPOBATH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
JESITENbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISIBIATH TPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyalM3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIs TOKA3aTeIbCTBAa CBOMX
YTBEP)KIIEHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH TIOJYYEHHBIE B XOJI€ peUIeHUs 3a7auyd pe3yJIbTarThl,
KPUTHUYECKU OLICHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh LEJICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMEThb TEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTHUECKYIO 00JacTu
KU3BHENIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJCH, MpeuiaraTh OpUTMHAIBHBIC MOAXOAbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIIME albTePHATUBHBIC PEIICHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IMYHBIX UCTOUHHMKAX MHPOpMaLMH (TEKCTe yueOHOro
mocoOusi, HAY4YHO-MOMYJIIPHON JUTEpaTrype, OHOJIOTMYECKUX CJOBApAX H
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanu3upoBaTh
UH(OPMAIINIO Pa3IMYHBIX BUAOB U (OPM TPEICTABIICHUS, KPUTUUECKU OLICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouonornueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OIbIT HCIOIL30BaHUs HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYHO  (QOpMYy  MpEACTaBICHUS
Ouonorudyeckoi uHpopmaluu (CXxeMbl, rpapuKu, JUarpaMMBbl, TaOJIUIIbI, PUCYHKHU U
Apyroe);

MCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEIACTBA MpuU pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nveckue Hu
MaTeMaTUYeCKUe 3HAKW U CUMBOJIBI, (pOpMYJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3alluThl  WHMOpMarmw,
UH(OPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

Ogy1aieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JUajore Wik JTUCKYCCHUU IO CYHIECTBY 0OCYy>KJIaeMoi TeMbl (YMEHHE 3a7aBaTh
BOTPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpEIaracMou
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3UIIMKN JPYrUX Y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacmo3HaBaTh HEBepOaJIbHBIE CPEICTBA OOIIEHUS, TMOHUMATh 3HAYCHUE
COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIUKTHBIX CHUTYalHM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICUCTBUS, TOHUMATh
HaMEPEeHUs JIPYruX JIOACH, MPOABISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECe THUKY
U B KOppPEKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO M3JIAaraTh CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATeJbHOCTh:

MOHUMAaTh W HMCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW W WHAWBUAYaTbHOU
paboThI MPU pelIeHUH OMOJIOTMYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI MPU PEIICHUHN Y4EeOHOM 3a/1auu;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KJI0T0O YieHa KOJJIEKTUBA,

NpUHUMATh II€JIM  COBMECTHOW  JIEATEIBHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUS MO €€ JOCTMKEHUIO: COCTABIATH IUIAH JICMCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA1a U KaXK/I0r0 YUaCTHUKA KOMaHAbl B OOLIUI
pE3yNbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

IpelaraTb HOBBIE TIPOEKTHI, OLEHHUBAThb HIAEU C TMO3ULUUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaLUSIX, IPOSBISTH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMAT UBHBIM.

OBjaeHne yHMBEPCAJIbHBIMY PEryJIATUBHBIMH IeHCTBUAMHU:

1) camoopranuszanmus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABIEHUS NpoOJieM U HX
pELIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLIMSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIC
YCTAHOBKHU B CBOMUX JECUCTBUAX W IOCTYIKAaxX II0 OTHOILLIEHUIO K YXUBOU IIPUPOLE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLICCTBIIATH IT03HABATEIBHYIO IEATEJIBHOCTD, BBIABIATH
npoOJIEMBbl, CTaBUTh U (POPMYIHMPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIIbHOCTU U JKU3HEHHBIX CUTyalUsAX;

CaMOCTOSTEIIbHO COCTABJIATH IUIaH PEIICHUs MPOOIEMBbI C YYETOM UMEIOIIMXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKHl Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO W TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, NOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh ~ HABbIKAMHU  IIO3HABATEIIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PE(IIEKCHH JJI1 OLEHKH CHUTYyalluu, BbIOOpa
BEPHOI'O PEILECHU;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO HX
CHIDKEHMIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IIPU aHAJIU3E pPE3yIbTaTOB
NEeATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0sl, IOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3yJIbTATOB
NEeSTEeNbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU APYTOro YeJIOBEKa.
NPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pPE3yJIbTaThl OCBOCHUSI COJEP)KAHHUS Y4YEeOHOro mpeamera
«buonorusiy Ha yryOJIEHHOM ypOBHE OPHEHTHPOBAaHBI Ha OOCCIICUYCHHE
npodunbHOro  o0yyeHus  oOywaromuxcsa  Ouonoruu. OHHM  BKIIIOYAIOT:
cnenupuyeckue At OMOJIOTUY Hay4YHbIEe 3HAHUS, yMEHHS U CIIOCOOBI ACHCTBUH 110
OCBOEHHIO, MHTEPIPETAIMK U MPeoOpa30BaHUIO 3HAHUM, BUJbI JACSITEILHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cuTyanusax. [IpenqMerHbie pe3ynbTaThl MPEACTABICHBI IO
roJlaM U3y4eHHs.

[IpeameTrHble pe3ynbTaThl OCBOCHUsI yueOHOro mpeamera «buonorus» B 10
Kjacce JOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
IPUPOIONOJIb30BAHUS, O BKJIAJAE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJoruy;

BIIAJICHUEC CHCTEMOM OHOJIOTMYSCKMX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararomue OUOJIOrMYECKUEe TEPMHUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHusM, MeTa0oJIu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M Pa3BUTHE), OUOIOTHYECKHE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illnetinena, P. BupxoBa, XxpoMocomMHas Teopus
HacnencteeHHoctn T. Moprana), ywyenus (H. W. BaBuioBa — o wneHTpax
MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUI), 3aKOHBI (eIMHO000pa3us
ITOTOMKOB IEPBOI0 IMOKOJIEHUS, PACHICIUICHHs, YUCTOTHI IaMeT, HE3aBHUCHUMOIO
HacienoBanusa [. MeHaens, TOMOJOTMYECKMX pPSAJOB B  HACIEACTBEHHOMU
usmenunBocty H. Y. BaBumnosa), npuHUumnbl (KOMIIJIEMEHTaApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO TMO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, U3MEpPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);

YMEHUE BBIJIETATh CYNIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPraHu3MOB, B TOM 4YHCIE
OakTepuii, rpuOOB, pACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTE€HHU, >KMBOTHBIX, 4YEJIOBEKa, IMPOILECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUINX B OpraHU3Max pacTeHHil, KUBOTHBIX W YEIOBEKa, OMOIOTHUYECKUX
MPOLIECCOB: OOMEHa BEIIECTB (MEeTad0IM3M), MPEBpPALIEHUSI SHEPrUU, OpOKEHMS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, M€i03a, TaMeTOreHe3a, SMOpUOreHe3a, MOoCTAIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXKEHHS,  MHAUBUAYaJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOTreHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aWMOCBS3M MEXKAY OPTaHOWJAMU KJICTKH M HUX
GYHKIUAMH, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH U UX (DYHKIUIMH, MEXITY
OpraHaMM W CHCTEMaM{ OpPraHOB Yy pPaCTCHWM, JKMBOTHBIX M 4YEJIOBEKa M HX
GYHKIIUAME, MEXIY CHCTEMaMH OPraHOB W WX (QYHKIHMSAMHU, MEXKIY dTarnamMu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX [TUKJIOB OPTraHU3MOB,
ATanaMy SMOPUOHAIBHOIO Pa3BUTHS, TEHOTHUIOM U (PEHOTUNIOM, (PEHOTUIIOM U
dakTopamu cpeabl OOUTaHUS;

YMEHHE BBISIBISTh OTJIMYUTEIbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHUCIE
pacTeHMH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOUIME AapryMEHThI, OHOJIOIHMYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY JUISl IOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HbIX
CHUCTEMATHYCCKUX TPYIIIT;

YMEHHE peliaTh OMOIOrMYeCKUe 3a/1a4u, BBISBIISATh PUYUHHO-CJICICTBEHHbIE
CBSI3U MEXIY HCCIEAyeMbIMH OMOIIOTHIECKUMU MIPOIIECCAMU | SIBICHUSIMU, JA€TaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATH JIA0OpATOPHbIE U MpPaKTUYECKUE pPadOTHI, COOMIOAATH
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh WX OKCIEPUMEHTAILHBIMU
cpeactBamu, (GOpPMYIUpPYS 1elNb HCCIEAOBAaHUsS, aHAIM3UPOBATH IONYYCHHBIC
PE3yNbTATHl U JACNaTh BHIBOIBI;

YMEHHE Yy4acTBOBAaTh B YUE€OHO-HCCIIEI0BATEIbCKOM paboTe 1o Ouojoruw,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPENCTABIATH  MOJYYCHHBICE  PE3yJbTaThl HAa  yYEHUYECKHUX
KOH(EpeHITUX;

YMEHHE OLIEHWBAaTh JTUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCIICJOBAHUNA B
o0JyacTv OMOJIOTUU U MEIUIIMHBI (KJIOHUPOBAHKE, UICKYCCTBEHHOE OILIOIOTBOPEHHE,
HAIPABJICHHOE U3MEHEHHE T'€HOMA U CO3/IaHiE TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymymiel mpodeccHoHanbHON
JIESITENIbHOCTH B 00J1aCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CENIbCKOTO XO34WCTBA, MUIIEBONW MPOMBINIJICHHOCTH, YIIAyOJATh MO3HABATEIIbHBIMI
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Tpodeccuu u
OPOJOJDKEHNE OMOJOTMYECKOro o0pa3oBaHMsl B OpPraHU3alMsIX CPEIHEro
po(ecCHOHATBHOTO U BBICILIETO 00pa30BaHUSI.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 11
KJlacce NOIKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUA O MECT€ W pOJU OHOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW ECTECTBEHHO-HAYJIHOMN
KapTUHBI MHpA, B TO3HAHWU 3aKOHOB MPHUPOJBI U PEIICHUH HSKOJIOTHYECKUX
npoOjieM dYeloBeYecTBa, a TakKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOJIONIOIB30BAHUS, U B (POPMHUPOBAHUHN IIEHHOCTHOT'O OTHOIICHHS K MPUPOJIE,
OOIIECTBY, YENOBEKY, O BKJIAJE€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUU;

YMEHHE BJIAJIETh CHCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT
OTIpPE/CIICHUS] W TIOHUMAaHHWE CYIIHOCTH OCHOBOIOJIAraloNIuX OHWOJOTHYECKUX
TEPMUHOB WM TOHATUM (BHJ, dKocHCTeMma, Ouocdepa), OMOJOTHYECKUE TEOPUU
(aBomrornoHHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHSI IBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 myTsx W HarpablieHusX sBostoruu, B.M. Bepnaackoro — o
ouocepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapau m B. BaiinOepra,
3apoabiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTMYECKOM MHUpaMUJIbl HEpPruM), rumnoressl (rumoresa «vupa PHK» V.
I'unbepra);

YMEHHE  BJaJIeTh  OCHOBHBIMM  METOJAAMHU  HAy4yHOTrO  TO3HAHUS,
HCITOJIb3YEMBIMH B OMOJIOTMYECKUX HCCIICOBAHUSIX )KHBBIX O0BEKTOB U DKOCHUCTEM
(omucanue, U3MepeHue, HabIo/IeHrne, IKCIIEPUMEHT), CIIoco0aMH BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIACIATh CYIICCTBEHHBIC TIPHU3HAKH: BHJIOB, OHOTCOIICHO30B,
AKOCUCTEM H Omocdepsl, CTAOMIM3UPYIONIETO, ABMXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJUIONATPUIECKOTO U CUMIIATPUIECKOTO BUA000Pa30BaHMs,
BIWSHUS ~ JBIDKYIIMX  CHJI  JBOJIONMM  HA  TeHO(POHA  TOMYJISITUH,
PHUCITIOCOOJIEHHOCTH OPTaHU3MOB K Cpejic OOWTaHHMs, YepeOBAHMS HAITPaBICHHM
ABOJIIOIINH, KPYTOBOPOTA BEILIECTB U MOTOKA YIHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH IBOJIOIUH,
JIBUKYIIUMUA CUJIAMU aHTPONOreHe3a, KOMIIOHEHTaMM pPa3jMYHBIX 3KOCUCTEM H
MIPUCTIOCOOJICHUSIMU K HUIM OPTraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  NPU3HAKA  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJOB K cpefie OOUTaHUs, a0UOTHYECKUX M OMOTUYECKHX
KOMIIOHEHTOB  DKOCHCTEM, B3aMMOCBSI3€ii OpraHM3MOB B  COOOIIECTBAX,
AHTPOMOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIUE AapPTryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUIsI JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, EAUHCTBA



YEeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAHEHHS MHOrooOpasus BHAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MIPUPOIBI U YEIOBEUECTBA;

YMEHHE peliaTh OMOIOrM4YecKUe 3a/1a4u, BhIABIATh TIPUUUHHO-CIICICTBEHHbIE
CBSI3U MEXIY UCCIEIyeMbIMU OUOIIOTHIECKUMHU TIPOIIECCAMHU U SIBIICHUSIMHU, JI€aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHUH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOIHATH JIA0OPATOPHbIE U MpPaKTUYECKHUE PAOOThI, COOMIOAATH
npaBuia npu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, TMPOBEPATh HUX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOPMYIUpPYS 1eiNb HCCIEAOBaHUs, aHAJIM3UPOBATH IOJYYCHHBIC
pE3yNbTaThl U JACNIAaTh BHIBOIBL;

YMEHHE Yy4acTBOBAaTh B Y4E€OHO-HCCIIE0BATEIbCKON paboTe 1Mo Ouooruw,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
MyOJMYHO  TPEACTaBISATh  TOJYUYCHHBIC  pE3yJabTaThl HAa  YYCHUYCCKUX
KOH(EpeHIUX;

YMEHHE OIICHUBATh THIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
M YeJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0AX MPEIOTBPAIICHHSI
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymymiel mpodeccuoHanbHON
JeSITENbHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOAOIIOIb30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SKCTBA, IMHIIEBOM
POMBIIUIEHHOCTH, YrAyOJsATh TMO3HABaTEIbHBIM WHTEPEC, HAINPABJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud H  TPOJOIDKEHHE
Ouonornueckoro o0pazoBaHUsl B OPTaHU3ALUAX CPEIHEr0 MPOPECCHOHAIBHOTO U
BBICITICTO 00Pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uupoBbIe
Ne i/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6 OK
1 buonorus kak Hayka 1 0 0 nommorexa 1
https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI U X U3y4YEHUE 2 0 0 butmmorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
b 2 .
. HOTOTI TICTIH 0 05 https://m.edsoo.ny/7£41¢292
bu6moreka [JOK
4 Xu 10 0 1
MIHCCIas OpratiEatubt et https://m.edsoo.ru/7f41¢292
5 Crpoenue u GyHKIIUHU KIETKH 8 0 2 butmmorexa [IOK
https://m.edsoo.ru/7f41¢292
6 OOMeH BelIeCcTB ¥ IPEBPAICHUE SHEPTUH B 9 0 1 bubmuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
. Hacnencrsennas nagopmanus u 9 0 05 bubmmoreka LIOK
peanu3arys e€ B KJIETKe ' https://m.edsoo.ru/7f41¢292
8 JKU3HEHHBINA UK KJIETKA 6 0 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
9 Ctpoenne u QyHKIUU OPraHU3MOB 17 0 1.5 https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f418886
10 Pa3mHOeHHE U pa3BUTHE OPraHU3MOB 8 0 1.5 butmmorexa [IOK

https://m.edsoo.ru/7f41¢292




1 ['eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U ) 05 bubmotexa [JOK

W3MEHYUBOCTU OPTraHU3MOB https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEpPHOCTH HACIIEICTBEHHOCTH 10 1 ngﬁiﬁ;ggﬁﬂ 1c292
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 ngﬁﬁ:ﬁ;g rOu};f4 1¢292
14| Tenernsa seropexa ; 05 | piimedeoniice?
15| Conexunn oprasmuswos ‘ ! it 1141629
16 buorexHonorus u cuHTETHYECKAst OMOIOTUs 4 0 ngjﬁ;ﬁ;{;gﬁﬁﬂlcggz
17 PesepsHoe Bpemst 1 0 E;f:ggj;;gr?uI;chmz

OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KVIACC

Koaun4yecTBo 4acoB

Ne HaumeHoBaHue pa3aesioB M TeM DJIeKTPOHHBIE (LM poBbIe)
Konrpoabnsie | IlpakTnueckue
n/n MPorpaMmabl Bceero oOpa3oBaTejibHbIE PeCypChl
padoThI padoThI
3apoXkaAeHHUE U Pa3BUTHE
. bu6moreka [{OK https://academy-

1 SBOTIOIIMOHHBIX MTPEICTABICHUM 4 0 0

content.apkpro.ru/ru/catalog/06/117class=11
B Onooruu

) Mukpo3Bomonus 1 eé 14 0 5 bubmmoteka [{OK https://academy-

pE3yJIbTaThI content.apkpro.ru/ru/catalog/06/117class=11

3 MakposBomonus 1 eé 6 0 0 bu6mmoreka I{OK https://academy-

pe3yJIbTaThI content.apkpro.ru/ru/catalog/06/11?class=11
4 [Ipoucxoxaenne u pa3BuTHE 15 0 15 bu6mmoreka [HOK https://academy-
JKU3HU Ha 3emIie ’ content.apkpro.ru/ru/catalog/06/117?class=11

5 [Ipoucxoxenune yenoBeka — 10 0 | bubmmotexa [{OK https://academy-
aHTPOIIOreHE3 content.apkpro.ru/ru/catalog/06/11?class=11
DKoorust — Hayka o

6 B3aMMOOTHOIIEHUSIX OPTraHU3MOB 3 0 0.5 bubmoteka L{OK https://academy-

Y HAJIOPraHU3MEHHBIX CUCTEM C ’ content.apkpro.ru/ru/catalog/06/11 ?class=11
OKpYXarollenl cpenoi
b K https: -

7 Opranu3msel U cpea OOUTaHUs 9 0 1.5 nommorexa LOK hitps://academy
content.apkpro.ru/ru/catalog/06/11?class=11
bub OK https://academy-

8 DKOJIOTUS BUJOB U TOMYJISIITUN 9 0 0.5 nbmmotexa L pe-facacemy
content.apkpro.ru/ru/catalog/06/11?class=11

9 DKOJI0THsI COOOIIECTB. 12 0 0.5 bu6mmoreka I{OK https://academy-

DKOJIOTUYECKHE CHCTEMBI ' content.apkpro.ru/ru/catalog/06/117?class=11

10 buocdepa — rmobansHas 6 0 0 bubmmorexa [{OK https://academy-

3KOCUCTEMA content.apkpro.ru/ru/catalog/06/11?class=11




bubmuoreka IIOK https://academy-

11 q 6 0
CITOBCK H OKpyRatotiai cpera content.apkpro.ru/ru/catalog/06/11 ?class=11
12 PesepBHOE BpeMs 3 0 bub6moreka IIOK https://academy-
content.apkpro.ru/ru/catalog/06/11 ?class=11
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuyeckue A op
n/n Bcero H3YYCHUS oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
buonorus kak KOMIIEKCHAsI HAyKa
1 Y KaK 4aCTh COBPEMEHHOT O 1 0 0 bubamorexa LIOK
P 02.09.2025 | https://m.edsoo.ru/863e6122
o0uiecrBa
but6moreka [JOK
2 K 5 1 0 0
HBBIC CHCTEMBL I HX cBOHCTBA 04.09.2025 | https://m.edsoo.ru/863e6564
YpoBHeBas opraHusanus KUBbIX bu6morexa [IOK
3 1 0 0
CHCTEM 05.09.2025 | https://m.edsoo.ru/863e6122
4 Hcropust OTKPBITHS ¥ H3YYICHUS | 0 0
kieTku. Knerounas teopus 09.09.2025
MeTonbl MOJIEKYJIIPHOU U
KJICTOYHON OMOJIOTHH.
[IpakTnueckas pabora «M3yuenue
5 METOI0B KJIETOUYHON OMOJIOTUH 1 0 0.5 Bromorexa [TOK
g ' 11.09.2025 | https://m.edsoo.ru/863e6122
(xpomaTtorpadusi, smekrpodopes,
nuddepeHuanbHoe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUM COCTaB KJIETKU 1 0 0 bubmiorexa [IOK
12.09.2025 | https://m.edsoo.ru/863e674¢e
7 MuHepalibHbIE BELIECTBA KIIETKH, | 0 0 bubmmorexa [{OK
ux OHMosoruyeckas poJib 16.09.2025 | https://m.edsoo.ru/863e674e




OpraHuveckre BEImeCTBa KICTKH —
oenku. JlabopaTopHas paborta

bu6morexa IIOK

8 0.5
«O06HapyxeHre OEJKOB ¢ TTOMOIIBIO 18.09.2025 | https://m.edsoo.ru/863e6b72
KaueCTBEHHBIX pEaKIUii»
9 CBolicTBa, K1accupUKAIKS | 0 but6moreka [JOK
byHKIIUN OETIKOB 19.09.2025 | https://m.edsoo.ru/863e6b72
10 Oprannueckre BeniecTBa KJIETKA — 0 bu6moTteka [JOK
YTJIIEBOABI 23.09.2025 | https://m.edsoo.ru/863e6870
1 Oprannyeckue BellecTBa KIETKH — 0 bu6motexa [IOK
JIMOU B 25.09.2025 | https:/m.eds00.ru/863e6870
Hyxneunnoseie kucnotel. JJTHK u
PHK. JlaGopatopnas padoTa
12 «HccnemoBanre HYKICHHOBBIX 0.5 bubmorexa HOK
A Y ' 26.09.2025 |  https://m.edsoo.ru/863e6d5c
KHCIIOT, BBIZIETIEHHBIX U3 KJIETOK
pPa3ITUYHBIX OPraHU3MOBY
Crpoenne K ATO.
13 I[Tp HI;I/L EH(I;ZI:HH: HI/I(I)OC(l)aTLI 0 bubmorera IIOK
pyr Y TP 30.09.2025 | https://m.edsoo.ru/863e6d5c
(HT®D)
C HK. M
14 FeeIf:I\iE:II/I)O:aI:II;IsKHI/IHTOMI:IfI(/)IHH 0 Bubmmorera [IOK
- TP P ’ 02.10.2025 | https://m.edsoo.ru/863e6d5¢
MIPOTEOMUKH
i 0
15 MeTonbl CTPYKTYPHOM OHOJIOTUU 03.10.2025
16 Tunel knerok. [Ipokapuotnueckas 0 bu6mmorexa LIOK
KJIeTKa 07.10.2025 | https://m.edsoo.ru/863e61f0
17 CtpoeHue 3yKapuOTHYECKOM 0.5 bubmumoreka [IOK
knetku. [IpakTuyeckas padora ’ 09.10.2025 | https://m.edsoo.ru/863e716¢




«3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbD»

18

[ToBepXHOCTHBIN anmnapar KJIETKH

10.10.2025
OnaoMeMOpaHHBIE OPTAHOUIBI
19 kieTku. [Ipaktiuueckas pabora 0.5 bubmoreka [IOK
«M3yuenue NBMKEHUS LIMTOILIIA3MBbI 14.10.2025 | https://m.edso0o.ru/863e6ff0
B PACTUTEIBHBIX KIETKAX)
[TosryaBTOHOMHBIE OPTraHOHUIbI
KJICTKW: MUTOXOHJIPUH, TJTACTUIBI.
JlabopaTopHas pabora bu6motexa [IOK
20 0.5
«HccnenoBanue miasMoansa u 16.10.2025 | https://m.edsoo.ru/863e6f10
JIETUIa3MOJIH3a B PACTUTEIBHBIX
KJIETKaX)»
bu6moreka [JOK
21 HemewmOparitibie OpraOmb! k1eTkit 0 17.10.2025 | https:/m.edsoo.ru/863e6ff0
bu6moreka [JOK
22 CTpoenne u GymKiH 31pa 0 21.10.2025 | https:/m.edsoo.1u/863e6ff0
CpaBHUTEIIbHAS XapaKTEPUCTUKA
3 KIIETOK 3yKapuoT. JlJabopaTopHast 0.5
pabota «V/3yueHue cTpoeHUs 23.10.2025
KIIETOK Pa3JIMYHBIX OPTaHH3MOBY
ACCUMMJISAINS U TUCCUMUIIAIIAS —
JIBE CTOPOHBI MeTaboym3Ma. Tumsl
24 oOMeHa BetecTB. JlabopaTopHas 0 bubmumoreka [IOK
pabota «/3ydyeHne KaTaauTHYECKOU 24.10.2025 | https://m.edsoo.ru/863e766¢

aKTUBHOCTU (DEPMEHTOB (Ha
MpUMepe aMUIIa3bl UK KaTaasbl)»




@epMEHTATUBHBIA XapakTep
peaKIyii KIeTOYHOro MeTabonm3ma.
JIabopaTtopHas pabora «3yueHue

2 .
5 (epMEHTATUBHOTO PACHICTIIICHHS 0.5 04.11.2025
MepoKcua BOAOpoOa B
PACTUTETHHBIX U KHBOTHBIX
KIIETKaX»
26 benku-akTuBaTOpHI U OENKHU- 0
UHTUOUTOPBI 06.11.2025
7 ABTOTpOGHBIN TUIT OOMEHA 0 bubmuotexa LIOK
BEILIECTB 07.11.2025 | https://m.edsoo.ru/863e7c98
bubmumoreka [IOK
28 ) 0
OTOCHHTES 11.11.2025 | https://m.edsoo.ru/863e7c98
XemocuHTes. JlabopaTopHas pabota
2 .
9 «CpaBHeHHUE MPOIECCOB 0.5 13.11.2025
(hoTOCHHTE3a ¥ XEMOCHHTE3a»
AnHaspoOHbIE OpraHu3Mbl. Bus
opoxxenws. Jlabopatopnas pabora
30 0
«CpaBHEHHE TTPOLIECCOB OPOKEHUS 14.11.2025
U JIbIXaHUS»
31 A3poOHbIE OpraHNu3Mbl. DTaIlbl 0 bubmotexa [IOK
SHEPreTUYECKOro ooMeHa 18.11.2025 | https://m.edsoo.ru/863e7aae
DHeprus MeMOpaHHOT 0 TpaJleHTa
bubmumoreka [IOK
32 npotoHoB. Cunte3 AT®: padota 0
. 20.11.2025 | https://m.edsoo.ru/863e7aae
npoToHHOU AT®-cruHTa3bI
bu6moreka [JOK
33 P 0
CARIITH MATPHAHOTO CiHTesa 21.11.2025 | https://m.edsoo.ru/863e796¢e




34 Tpanckpunuus — MaTpUYHBINA 0 bu6mmorexa LIOK
cunte3 PHK 25.11.2025 | https://m.edsoo.ru/863e796e
, bu6morexa [IOK
33 TpaucIsuus 1 e€ oTartel 0 27.11.2025 https://m.edsogru/863e796e
36 Konnposanue amunokucnor. Posb 0 but6moreka [JOK
pubocom B ObrocuHTe3e OenKa 28.11.2025 | https://m.edsoo.ru/863e796¢
37 Opranu3anys reHoMa y mpoKapuoT 0
U DYKapuoT 02.12.2025
13 MounekynsapHble MEXaHU3MBI 0
JKCIIPECCUU T€HOB Y 9YKapHuoT 04.12.2025
Bupycbl — HekseTouHbie POpMBI
39 JKW3HU U O0JIMTaTHBIC MTapa3uThI. 0.5 bu6motexa [IOK
[Ipaktuueckas padota «Co3nanue 05.12.2025 | https://m.edsoo.ru/863e7540
MOJIEIH BUPYCa»
40 BupycHbie 3a001eBaHus YyeI0BEKa, 0 bu6mmoreka [IOK
YKUBOTHBIX, PACTECHUU 09.12.2025 | https://m.edsoo.ru/863e7540
41 Hanorexnonoruu B 61Mosioruu u 0
MEIUINHE 11.12.2025
42 JKu3HEHHBIN LUK KIETKH 0 Bubmmorera [IOK
12.12.2025 | https://m.edsoo.ru/863e7dc4
3 Marpraseit cirires JIHK 0 16.12.2025 E:ffﬁfﬁfﬁifﬁz63ag6e
Xpomocomel. JlabopaTopHast pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5 18.12.2025
MUKpOTpenapaTax»
bu6morexa [IOK
45 Jlenerue KISTIH — MHTO3 0 19.12.2025 https://m.edsogru/863e7dc4




Tunsl kietok. Kapuokunes u
uutokunes. Jlaboparopuas padota

bu6morexa IIOK
46 «Habmonenue MHTO33 B KICTKAX 05 23.12.2025 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIKa Jiyka (Ha
TOTOBBIX MHUKpOIIpenapaTax)
47 Peryssus >KU3HEHHOTO ITHKJIa 0
KJIETOK 25.12.2025
4
8 Opranusm Kak eIMHOE 11e10€ 0 26.12.2025
Tkanu pactenuii. JlaboparopHas
49 abota «/3yueHue TKaHen 0.5 bubmorexa [TOK
P Y ' 13.01.2026 | https:/m.edsoo.ru/863d115a
pacTeHui
TxaHU )KHBOTHBIX U YCIIOBEKA. Eu6 LIOK
noJmoTeKa
50 JIab 0 nu 0.5
abOpatopHaj pabora (I3ynerue 15.01.2026 | https://m.edsoo.ru/863df606
TKaHEH KUBOTHBIX)
Oprasbl. CuCTEMBI OPTaHOB.
51 JlabopatopHas pabota «M3yucHue 0.5 bubmorera IIOK
PaTOpHai b . ' 16.01.2026 | https://m.edsoo.ru/863dfae8
OPraHoB IIBETKOBOT'O PaCTCHHSDY
but6moreka [JOK
32 Onopa Tena opraimsmos 0 20.01.2026 | https://m.edsoo.ru/863e10b4
53 0
JIBM>KeHHE OpraHu3MOB 2 01.2026
4 I1
5 HUTaHUE OPraHU3MOB 0 3.01.2026
[TuTaHMe TO3BOH OYHBIX JKMBOTHBIX.
55 [TumeBapuTenpHas cucTema 0 Bubmmorera [IOK
tesap 27.01.2026 | https://m.edsoo.ru/863e219a

YCIOBCKa




56 0
JlpIxaHue opraHu3MoB 20.01.2026
57 JIpixaHue mMOo3BOHOYHBIX JKUBOTHBIX 0 bu6morexa [IOK
U YeJI0BEKa 30.01.2026 | https://m.edsoo.ru/863e231a
58 TpaHcopT BEIIECTB Y OPraHU3MOB 0 bubmotexa [IOK
PAHCHOPT BEIIECTE ¥ O 03.02.2026 | htps://m.edsoo.ru/863d2c08
KpoBenocnas cucrema
59 IM03BOHOYHBIX )KUBOTHBIX U 0 bubmmorexa HOK
05.02.2026 | https://m.edsoo.ru/863ele9c
YeJl0BEeKa
bu6moreka IIOK
60 B 0
PULCJICHHE y OpraiHsMon 06.02.2026 | https://m.edsoo.ru/863d89d2
61 0
3amura y Opranu3MoB 10.02.2026
bu6moreka [JOK
62 41 0
MMYRHas cucTeMa qeroneka 12.02.2026 | hitps://m.edsoo.ru/863e1942
63 PaznpaxumocTs u perynsuus y 0 bu6morexa [IOK
OpPraHu3MOB 13.02.2026 | https://m.edsoo.ru/863e0c36
I'yMopanbHasa peryiaanusa u
64 3;] 01? WHHAs chZeMI: SKUBOTHEBIX U 0 bubmorexa HOK
FIOKD 17.02.2026 | https://m.eds0o.ru/863e0c36
YyeJI0BeKa
65 DopMEbI pa3MHOXKEHUA OPraHU3MOB 0 bubmorexa [OK
pMHLP P 19.02.2026 | https://m.edsoo.ru/863e81b6
bubmumoreka [IOK
66 I1 0
0JI0BOE pasMHOMCHIE 20.02.2026 | https://m.edsoo.1u/863e831e
bubmumoreka [IOK
7 Melii
6 cHos 0 24.02.2026 | https://m.edsoo.ru/863e74a
l'ameTorenes. O6pa3oBanue u bubmmorexa [{OK
68 0.5
pPa3BUTHE MOJIOBBIX KIETOK. 26.02.2026 | https://m.edsoo.ru/863e81b6




Jlabopatopnas pabora «13ydenue
CTPOCHMA ITOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpernapaTaxy»

69 WnauBuayanbHOE pa3BUTHE 0 bub6mmoreka [IOK
OpraHU3MOB — OHTOT'€HE3 27.02.2026 | https://m.edsoo.ru/863e8436

70 3akiaJKa OpraHoB U TKaHEH U3 0 bu6moTteka [JOK
3apOABIIIEBBIX JIUCTKOB 03.03.2026 | https://m.edsoo.ru/863e8436
PocT u pa3BuTHE KUBOTHBIX.

71 JlabopaTopHas pabora «BpisiBIeHUE 0.5 bu6motexa [IOK
MPU3HAKOB CXOJCTBA 3apObIIIeH 05.03.2026 | https://m.edsoo.ru/863d93b4
MI03BOHOYHBIX KUBOTHBIX)»

Pa3mHo)eHue u pa3BuTHE

79 pactenuii. Jlabopatopnas pabora 0.5 bubmmorexa [{OK
«CTpoeHue OpraHoB Pa3MHOKEHUS 06.03.2026 | https://m.edsoo.ru/863d93b4
BBICHIMX PACTCHUIN»

73 Ucropust cTaHOBIIEHUS U Pa3BUTHUS 0 bu6morexa [IOK
TEeHETUKU KaK HAyKU 10.03.2026 | https://m.edsoo.ru/863e86f2
OCHOBHBIE ITOHSATHUS K CUMBOJIBI

74 reHetuku. JlabopatopHas pabora 0.5
«/Ipo3zoduna kak 00bEKT 12.03.2026
TCHETUYECKUX UCCIISIOBAHUIND)
3aKOHOMEPHOCTH HaCJIeOBaHUS
npu3HaKoB. MOHOTHUOpUIHOE

75 ckpemuBanue. [IpakTuueckas 0.5 bu6morexa [IOK
pabota "VM3yueHue pe3ysibTaToB 13.03.2026 | https://m.edsoo.ru/863e8878

MOHOTHOPHTHOTO CKPEIMBAHUS Y
npo30¢uter"




[luTonornyeckne 0CHOBBI

bub6morexa IIOK

76 MOHOTHOPHUJIHOT'O CKPEIIUBAHMS 0 17.03.2026 | https://m.edsoo.ru/863e8878

77 Ananu3upyroniee CKpelyBaHue. 0
Henonnoe noMmuHnpoBanue 19.03.2026
JuruGpuHoe CKpeluBaHue.

73 [IpakTueckas pabora «M3yuenue 0.5 bubmoreka [IOK
pe3yAbTATOB TUTUOPUTHOTO 20.03.2026 | https://m.edsoo.ru/863e89a4
CKpEIIMBAHUS Y APO30(DUITBI
IMutonorudeckrue OCHOBBI bubmmoreka [IOK

79 0
JTUTHOPUTHOTO CKPEIIUBaHUS 31.03.2026 | https://m.edsoo.ru/863e89a4
CreIieHHOE HacJIeTOBaHUE bu6moreka IIOK

80 0
IIPU3HAKOB 02.04.2026 | https://m.edsoo.ru/863e8c60

81 XpoMocoMHas Teopus 0 bu6morexa [IOK
HACJIENCTBEHHOCTHU 03.04.2026 | https://m.edso0.ru/863e8c60

bu6moreka [JOK

82 Tencruia noa 0 07.04.2026 | https://m.edsoo.ru/863e8c60

83 I'enoTun Kak 1e10CTHAs CUCTEMA 0 09.04.2026

84 I'eHeTHUecKUit KOHTPOJIb PAa3BUTHS 0
pacTeHUH, )KUBOTHBIX U YEJIOBEKa 10.04.2026

85 N3MeHunBOCTH MpU3HAKOB. Buabl 0 bubmorexa [IOK
U3MEHYUBOCTH 14.04.2026 | https://m.edsoo.ru/863e8efe

bubmumoreka [IOK

86 MopudukannoHHas U3MEHUYUBOCTb 0 16.04.2026 | https:/m.edsoo.ru/863e8efe
Bapuaiuonssiii psg u

87 BapualMOHHas KpUBasl. 0.5 bu6morexa [IOK
JlaGopaTopHas padbora 17.04.2026 | https://m.edsoo.ru/863e8efe

«HccnenoBanue 3aKOHOMEPHOCTEHN




MOAU(PUKAIMOHHON N3MEHUUBOCTH.
[TocTpoeHue BapualimoOHHOT O psija
Y BapUaLMOHHON KPUBOID)

TI'emoTHIIMUECKas N3MEHINBOCTD.

bu6moreka [JOK

88 KomOnHaTHBHAS N3MEHUHBOCTh 0 21.04.2026 | https://m.edsoo.ru/863e8efe
MyTalnmoHHast U3SMEHYUBOCTb.

29 [IpakTueckas padorta «MyTtanuu y 0.5 bubmoreka [IOK
po30(uIibl (Ha TOTOBBIX 23.04.2026 | https://m.edsoo.ru/863e8efe
MUKpoIIpenapaTax)»
3aKOHOMEPHOCTH MYTAalIHOHHOT'O

90 npouecca. JNMUIeHETUKa U 0 bubmorexa [TOK

24.04.2026 | https://m.edsoo.ru/863e8efe
SMUT€HOMHUKA
I'eneruka genoBeka. [IpakTiuaeckas
91 paborta «CocTaBieHue 1 aHAIN3 0.5 buomorexa [OK
. 28.04.2026 | https://m.edsoo.ru/863e8d78
POIOCIOBHOI»
. bubmumoreka [IOK

02 MeTOEI MeAUIIHCKOM reneTHit 0 29.04.2026 | https://m.edsoo.ru/863e8d78
3HaueHUEe METUITUHCKOW TCHETUKH B

93 MIPEIOTBPALICHUH U JICHEHUU 0 bubmoreka [TOK
TFeHeTHYECKHX 3a00eBaHU 30.04.2026 | https://m.edsoo.ru/863e8d78
9enoBeKa
OCHOBHBIE MTOHSTHS CENEKIUU.

94 JlabopatopHas pabota «M3yueHue 0.5 bu6motexa [IOK
COPTOB KYJbTYPHBIX PACTCHUUN U 05.05.2026 | https://m.edsoo.ru/863e¢9214
MOPOJT TOMAITHUX )KMBOTHBIX)

MeTozb! CeneKIIMOHHON PaboThI.
95 JlabopatopHas pabota «3yuenne 0.5 bromorexa [TOK
07.05.2026 | https://m.edsoo.ru/863¢9214

METOAOB CCICKIIMH paCTeHHfI)>




JlocTrKeHusl CeeKIMM pacTeHUN U

Bbu6morexa IIOK
%6 KuBoTHbIX. [pakTiviceras pabora ! 0 08.05.2026 | https:/m.edsoo.ru/863e9214
«IIpuBuBKa pacTeHHI1»
CoxpaHeHue, u3yueHue u
97 HCHOJIb30BAHUE TEHETHYECKUX 1 0 12.05.2026
pecypcoB
buorexHosorus kak Hayka v
08 OTpaciib MPOU3BOACTBA. | 0.5 bubmmorexa [IOK
[IpakTnueckas padota «M3yuenue ' 14.05.2026 | https://m.edsoo.ru/863e9336
00BEKTOB OMOTEXHOJIOT U
99 OcHOBHBIE HaNpaBJICHUS | 0 bu6motexa [IOK
CUHTETHYCCKOM OMOJIOTUU 15.05.2026 | https://m.edsoo.ru/863e¢9336
bub6morexa IIOK
100 X 1 0
POMOCOMHAL I TEHHAT HIDICHCPIA 19.05.2026 | https:/m.edsoo.n/863¢9336
101 M 1
0 eINIIUHCKHAE OMOTEXHOIOT U 0 21.05.2026
PesepBHsbili ypok. IToBTOpEHuE,
102 000 1 0
000 H{CHI/IG, CHCTEMaTH3aIUS 5.05.2006
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10
~ 102 13.5

I[TPOT'PAMME




11 KVIACC

Koan4yecTBo 4acoB

Ne HMara DJIeKTPOHHBIE NG poBbIE
Tema ypoka KonTpoabnbie | IlpakTuueckue
n/n Bcero U3y4eHus oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
bubmiorexa [IOK
| OBomonroHHas Teopus Y. | 0 0 https://lesson.edu.ru/lesson/08680ea9-
Japsuna 02.09.2025 | 24b5-4073-9c88-
78991a88f00c¢ ?backUrl=%2F06%2F11
bubmuorexa [IOK
JBYKyIIME CUIIBI
2 SBOJTIOLIH BHIOB 110 U 1 0 0 https://lesson.edu.ru/lesson/dbb6c1d1 -
' 04.09.2025 | cf9c-43b5-ae8c-
HAapsuy 1a4a8ea05f95 ?backUrl=%2F06%2F1 1
Bopsba 3a bubmorexa IIOK
3 CyleCTBOBaHUE, 1 0 0 https://lesson.edu.ru/lesson/dbb6c1d1 -
€CTECTBEHHBIN U 05.09.2025 | cf9c-43b5-ae8c¢-
UCKYCCTBEHHBIH 0TOOD 1a4a8ea05195 ?backUrl=%2F06%2F1 1
® but6moreka [JOK
OpPMHUPOBAHUE
4 CHETETHUCCKOH TeOpHH 1 0 0 https://lesson.edu.ru/lesson/7a22c0f1 -
09.09.2025 | 1169-4450-8585-
IBOOTIH b2ad01be75af?back Url=%2F06%2F1 1
OTaIbl HBOIIOIHOHHOIO bubmiorexa [IOK
npoiiecca: https://lesson.edu.ru/lesson/dbb6c1d1-
5 1 0 0
MHKPOS3BOJIIOIIUS U 11.09.2025 | cf9¢c-43b5-ae8c-
MaKpO3BOJIIOIIHS 1a4a8ea05f95 7backUrl=%2F06%2F1 1
n bu6morexa IIOK
OIYJIALINS —
6 SEMEHTApHAS CIHHAIA 1 0 0 https://lesson.edu.ru/lesson/al 56d7a4-
P 12.09.2025 | 2580-4123-a777-

OBOJIIOIITUH

188444da1572backUrl=%2F06%2F11




3aKOH I'eHEeTUYECKOT 0
paBHoBecus JIx. Xapau,
B. Baiin6epra.

7 JIab §) 0.5
aboparopHas pabota 16.09.2005
«Br1ABIIEHUE
W3MEHYMBOCTH y 0CO0EH
OJHOT'0 BUIA»
g DnemMeHTapHbIe (PaKTOPHI 0
SBOJIIOIIUH 18.09.2025
DddexT ocHOBaTENA. Bubmrorexa HOK
9 DBEKT GyTHIOIHOrO 0 https://lesson.edu.ru/lesson/al56d7a4-
19.09.2025 | 2580-4123-a777-
TopJIbiiika 188444da15727backUrl=%2F06%2F1 1
Murpanuu. U3onsuuu
10 MO JISIIUIA: 0
reorpaguyeckas, 23.09.2025
ouoornyeckast
EctecTBenHbIit 0TOOp — bubmorexa LIOK
11 HATPAB/AIONIHH HAKTOP 0 https://lesson.edu.ru/lesson/304a8911-
25.09.2025 | 8df8-4b19-9753-
IBOJIONHH 8£3275cae0f6 ?back Url=%2F06%2F1 1
but6moreka [JOK
o https://lesson.edu.ru/lesson/304a891f-
12 I1 0 0
OHOBOR OTHOP 26.09.2025 | 8df8-4b19-9753-
813275cae0f6 backUrl=%2F06%2F1 1
[Tpucnoco61eHHOCTh
bubmumoreka [IOK
OpPraHU3MOB Kak pe3yibTaT
13 MHKPO3BOJTIOHH 0.5 https://lesson.edu.ru/lesson/4b606{71-
’ ' 30.09.2025 | 48be-4b4b-a371-

JIabopaTtopHas pabora
«U3yuenne apomopdo3oB

6€90263¢cb659 7back Url=%2F06%2F11




Y UJIMO0AJANTALUN Y
pacTEHU U KUBOTHBIX»

[Ipumepsl
MIPUCTIOCOOICHUN Y
OpraHu3MOB:
Mophosioruyeckue,
¢buznonoruyeckue,
14 OHMOXHUMHYECKHE, 0.5
IMOBEIECHYECKHUE. 02.10.2025
JlabopaTopHas pabora
«[IpucnocobneHus
OpPraHU3MOB U UX
OTHOCHUTEIbHAS
1IeIeCO00Pa3HOCTHY
Bun, ero xpurepuu u
cTpykTypa. JlaboparopHas Bubmorexa IIOK
15 paGoTa «CpaBHEHHE BUJIOB 0.5 https://lesson.edu.ru/lesson/6111c6b6-
03.10.2025 | 69b6-421¢-80bf-
o Mop(oorieckomy 7dc4f8a6f51 1 2backUrl=%2F06%2F1 1
KPUTEPHUIO»
but6mmoreka [JOK
16 CrpykTypa BHIA 0 https://lesson.edu.ru/lesson/6111c6b6-
07.10.2025 | 69b6-421c-80bf-
7dc4£8a6151 1 ?backUrl=%2F06%2F11
B but6mmoreka [JOK
n1000pa3oBaHUE Kak
17 pesymbTaT 0 https://lesson.edu.ru/lesson/6111c6b6-
09.10.2025 | 69b6-421¢-80bf-
MUKPOIBOTOLIH 7dc4f8a6f51 1 7backUrl=%2F06%2F1 1
13 CBs13b MUKPO3BOJIIOLUHU U 0
SIHUIEMHUOJIOT U 10.10.2025




19

MakpoaBononus.
ITaneoHnToMOrNYECKHE
METO/Ibl U3YUEHUS
3BOIOIUH

14.10.2025

20

buoreorpaduueckue
METO/Ibl U3Y4ECHHUS
9BOJIOLUU

16.10.2025

bu6muorexa IJOK
https://lesson.edu.ru/lesson/85e9b260-
0018-458a-9¢76-
286103e5af16?backUrl=%2F06%2F11

21

DOMOpuroIOruYecKue u
CpaBHUTEJBHO-
Mopdonoruyeckue
METO/BI U3y4EeHUs
ABOIIOLIUN

17.10.2025

22

MounekynsapHo-
FEHETHYECKUE,
OHOXUMHYECKUE U
MaTEeMaTHYECKHUE METObI
W3Y4YEHUS HBOIOIUU

21.10.2025

23

OO61ue 3aKOHOMEPHOCTH
IBOJIIOLUH

23.10.2025

24

AnantuBHas paadaus.
HepaBHOMepHOCTH TEMIIOB
SBOJIIOIIH

24.10.2025

25

Hayunsble runoresbl
MIPOUCXOXKJICHUSI JKU3HU HA
3emiie

04.11.2025

26

JonayuHsbie
MIPEJCTaBICHUS O
3apOKJICHUN KUZHH

06.11.2025

bu6morexa IIOK
https://lesson.edu.ru/lesson/54f96a99-




57e¢3-4914-9da0-
ba9bad6f0889 ?back Url=%2F06%2F1 1

27

OCHOBHEI€ 3TAITbI
HEOPraHUYECKOU
SBOJIIOLIUH

07.11.2025

bub6morexa IIOK
https://lesson.edu.ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f0889 ?back Url=%2F06%2F11

28

T'unoressl 3aPOXKACHUA
KHU3HU

11.11.2025

29

Hctopus 3emian u MeTOIbI
€€ n3y4eHusl.
JlabopaTopHas pabora
«3y4yeHue u onucaHue
MCKOIMAaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

0.5

13.11.2025

30

Hauvanbabie >Tanel
OpPraHUYECKOM IBOITIOLHHI

14.11.2025

31

OBOMIOLMS 3yKapHOT

18.11.2025

32

OcHOBHBIE 3TanbI
HBOJIOLIUU PACTUTEIBHOT O
mupa. [IpakTuueckas
pabota «3yuenue
0COOEHHOCTEN CTPOEHUS
pacTeHul pa3HbIX
OT/IEJIOB»

0.5

20.11.2025

but6mmoreka [JOK
Ohttps://lesson.edu.ru/lesson/923cbdce-
04ef1-4295-b671-
e0268ad583¢c02?backUrl=%2F06%2F11

33

OCHOBHBIE dTAIIbI
JBOJIFOLIMUA )KUBOTHOT' O
MHUpa

21.11.2025

bubmmoreka [IOK
https://lesson.edu.ru/lesson/9ec4c3al-
5763-40ed-b127-

2e1b849¢4222 MbackUrl=%2F06%2F1 1




34

DBOJIIOLUS )KUBOTHBIX.
[IpakTrueckas padbota
«H3yuenne ocobeHHocTel
CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX)

0.5

25.11.2025

bu6morexa IIOK
https://lesson.edu.ru/lesson/9ec4c3al-
5763-40ed-b127-

2e1b849¢4222 backUrl=%2F06%2F1 1

35

PaszButue xu3uu Ha 3emMiie
10 3paM U TIepuoaM

27.11.2025

36

MaccoBbie BBIMUPaHHS —
9KOJIOTUYECKUE KPU3HUCHI
IIPOILIOTO

28.11.2025

37

CoBpeMeHHbIH
3KOJIOTUYECKUI KPU3HUC,
ero oco0eHHOCTH

02.12.2025

38

CoBpemMeHHas cucreMa
OpPraHUYECKOT0 MHPa

04.12.2025

39

OCHOBHEIE
CUCTEMATUYECKHUE TPYIIIIbI
OpPraHUu3MOB

05.12.2025

40

AHTpOInOIOrus — Hayka o
YeJIOBEKE

09.12.2025

41

Pa3Butne npencraBnenuit
0 MPOUCXOXKICHUHU
yeJ0BeKa

11.12.2025

42

MecTo yenoBeka B
CHCTEME OPraHUYEeCKOr0
mupa. JlabopaTopHas
pabora «3yueHue
0COOEHHOCTEN CTPOEHUS

0.5

12.12.2025




CK€JICTAa YCIIOBCKA,
CBA3aHHBIX C
IPAMOXO0XKIACHUEM»

JBr>KyIue Cuiibl

bub6morexa IIOK
https://lesson.edu.ru/lesson/dd 16ac23-

43 AHTPOINOreHe3a 0 16.12.2025 | fddb-4c08-a329-
6de2fal 01073 ?backUrl=%2F06%2F11
CooTHomeHrne
44 OHOJIOTUYECKUX H 0
COILIMAJIHBIX ()aKTOPOB B 18.12.2025
AHTPOIMOTEeHE3E
bubmuorexa [IOK
OCHOBHEBIE CTaIUH https://lesson.edu.ru/lesson/4a3e94d7-
45 0
AHTPOIIOreHE3a 19.12.2025 | 80fe-4ae2-b0cb-
607d35bebf80?backUrl=%2F06%2F11
bub6morexa IIOK
46 IlaneoreneTuka u 0 https://lesson.edu.ru/lesson/4a3e94d7-
IajeoreHoOMMKa 23.12.2025 | 80fe-4ae2-b0Ocb-
607d35bebf80?backUrl=%2F06%2F11
bubmoreka [IOK
47 OBOMIOLMS COBPEMEHHOTO 0 https://lesson.edu.ru/lesson/4a3e94d7-
YeJIOBeKa 25.12.2025 | 80fe-4ae2-bOcb-
607d35bebf80?backUrl=%2F06%2F11
YenoBeueckue pacel.
[IpakTuueckas padota
48 «3yuenue ) 0.5 26.12.2005
9KOJIOTHYCCKUX aaIlTaIii
YeJI0OBEKaY
49 Mex U cuUIIInHAPHbIE 0
METObI AHTPOIIOJIOT U 13.01.2026




50

3apoXkJIeHUE U pa3BUTHE
9KOJIOTUHU

15.01.2026

bu6morexa IIOK
https://lesson.edu.ru/lesson/6bff6946-
b615-49a6-a4e9-5abb6cae58048

51

MeToabl SKOJIOTHH.
JlabopaTopHas pabora
«3y4yeHne MeTo10B
SKOJIOTHY CCKUX
HCCIICTOBAHUIY

0.5

16.01.2026

52

3HaueHNE PKOJIOTHYECKHX
3HAHUM JJI YeJIOBEKa

20.01.2026

53

Okonoruueckue HakTopbl

22.01.2026

54

AbGuotnueckue GaKTOpPhI.
CBeT KaK AKOJIOTHYECKHU I
¢baxrop. JlabopaTopHas
paboTta «BrbIsiBIIeHHE
MIPUCTIOCOOICHUM
OpPraHMU3MOB K BIIUSIHUIO
CBETa»

0.5

23.01.2026

55

AbGuotnueckue GaKkTOpPbI.
Temmnepatypa kak
9KOJIOTUYECKUH PaKTop.
JlabopaTopnas pabora
«BplsiBICHHE
MPUCTTIOCOOICHUIA
OPraHu3MOB K BIIHSTHUIO
TEMITEPATyPhD»

0.5

27.01.2026




Abuotnueckue GaKkTOphI.
BnaxxHocTs Kak
IKOJIOTUYECKUH PaKTop.

bub6morexa IIOK

56 JIabopaTtopHas pabora 0.5 29.01.2026 https://lesson.edu.ru/lesson/7b5d33d5-
«AHATOMHUYECKUE o 1cfb-47db-807e-8592819110ee
0COOEHHOCTH pacTeHUM u3
pa3HBIX MECT OOUTAHUS»

but6mmoreka [JOK
Cpensl obutanus
57 OPFAHIMOB 0 30.01.2026 https://lesson.edu.ru/lesson/2fd0394-
P T aa0b-4d7d-8e6f-c9becea28c0f
but6moreka [JOK
58 buonoruyeckue puTMsl 0 03.02.2006 https://lesson.edu.ru/lesson/2fd0394-
T aa0b-4d7d-8e6f-c9becea28c0f
Kuznenunie GopmbI bubmiorexa IIOK
59 DI AHI3MOB 0 05.02.2026 https://lesson.edu.ru/lesson/2fd03194-
P o aa0b-4d7d-8e6f-c9becea28cOf
60 b 0
MOTHYECKUE (PaKTOPBI 06.02.2026
3HayeHne OMOTHYECKUX
B3aUMOJIEHCTBUI JIS

61 0
CYIIIECTBOBAHMS 10.02.2006
OpPraHU3MOB B Cpe/e
o0OuTa”Hus
OKOJIOTHYECKHE

2

6 XapaKTEPUCTUKHU 0 12.02.2026

TIOITY JISIIIAA
bub6mmoreka [JOK
OCHOBHBIE IOKa3aTENN

63 0 https://lesson.edu.ru/lesson/e24d7ba7-

MOMYJISALUA: YUCICHHOCTb, 13.02.2026

de89-4373-8b70-9771d8e0daSc




MJIOTHOCTh, BO3pacTHAs U
MOJIOBas CTPYKTYpa

64

OCHOBHEBIE TOKa3aTeIN
MOITYJISILIUA: POXKIAEMOCTD,
MIPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'PALTUH

17.02.2026

bubmmoreka [JOK
https://lesson.edu.ru/lesson/e24d7ba7-
de89-4373-8b70-9771d8e0dasSc

65

OKonoruueckas CTpyKTypa
MOy JISIITAA

19.02.2026

66

JluHaMuKa NONMyJISALUU U
€€ perynsuus

20.02.2026

67

Kpussle pocra
YUCJICHHOCTHU NOIYJIAINHA.
KpI/IBI)Ie BBDKHWBAaHUS

24.02.2026

68

DKoJIoruyYecKasi HUIla
Buja. JlJaboparopuas
pabota «IIpucnocobieHus
CEMSH PACTEHUM K
pacceneHHIO

0.5

26.02.2026

69

Bun kak cucrema
MOMYJIAL N

27.02.2026

70

3aKOHOMEPHOCTH
TIOBEJICHUS ¥ MHUT PAllUiA
>KUBOTHBIX

03.03.2026

71

Coo0111ecTBO OpraHu3MoB
— OuoLeHo03

05.03.2026

72

DKocucTeMa Kak OTKpBITast
cucTeMa

06.03.2026




Kpyrosopor Bewects u

73 0
ITOTOK HEPIUH B 10.03.2026
JKOCHUCTEME
74 OcHOBHBI€ MTOKA3aTENN 0
9KOCH CTEMBI 12.03.2026
75 DKOJIOTHYECKHE 0
MU PAMHU/TBI 13.03.2026
but6imoreka [JOK
N3meneHus coobmecTs —
76 CVKLECCHI 0 17.03.2006 https://lesson.edu.ru/lesson/d224f4ab-
yr e dcaf-4€28-adf9-520525b609aa
[TpupogHBIE SKOCHCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. 0
DKOoCHUCTEMBbI MOpEN 1 19.03.2026
OKEaHOB
[IpupoaHbIE SKOCHCTEMBI. bu6mmotexa [IOK
78 DKOCUCTEMBI TYHID, 0 20.03.2026 https://lesson.edu.ru/lesson/d224f4ab-
JIECOB, CTEIIEH, IyCTHIHb R dcaf-4e28-adf9-520525b609aa
AHTpONIOreHHbIE bubmorexa TIOK
79 0 31.03.2026 https://lesson.edu.ru/lesson/d224f4ab-
IKOCHETEMBE e dcaf-4e28-adf9-520525b609aa
YpOosKOCUCTEMBI.
20 [IpakTnueckas padota 05
«3ydeHue U ONUCaHUE ' 02.04.2026
YpOOIKOCHCTEMBI
3aKOHOMEPHOCTH
(hopMHUPOBAHUS OCHOBHBIX bu6motexa [IOK
81 i i 0 : .edu. -
B3aUMOJICH CTBUM 03.04.2026 https://lesson.edu.ru/lesson/c7¢57f3a

OpraHu3MoOB B
AKOCHUCTEMAX

ed3{-4459-bc73-8991f6efdc7b




MexaHu3MbI BO3IEHCTBUS
3arpsi3HEHUM Pa3HbIX

THUIIOB Ha
82 CyOOpraHu3MEHHOM,
07.04.2026
OpPraHU3MEHHOM,
MOITYJISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX
buochepa —
83 §)
oOmienaaHeTapHas 09.04.2026
000104Ka 3eMiau
84 VYuenune B. .
Bepnaackoro o 6uochepe 10.04.2026
25 3aKOHOMEpPHOCTH
CYILIeCTBOBaHMS OHochepsl 14.04.2026
bub6morexa IIOK
Kpyrosoporsl BeliecTs 1
86 5 B . 16.04.2026 https://lesson.edu.ru/lesson/Scc24148-
HOTCOXMMHUHCCIHE HHIIBT e 8636-4a51-2294-12665 1 eSdccc
87 30HaMBEHOCTE OuochepsI.
OcHOBHBIE OMOMBI CYIIIN 17.04.2026
bubmoreka [IOK
88 YcroiunBocTh Ouochepsl 21.04.2006 https://lesson.edu.ru/lesson/1a9ccSeb-
T 5f59-447a-93b2-73ab470d8568
bubmiorexa [IOK
OKOJIOTNYECKUE KPU3HUCHI
89 23.04.2006 https://lesson.edu.ru/lesson/1a9ccS5eb-
1 HX TIPHAHHE o 5£59-4472-93b2-73ab470d8568
B N but6mmoreka [JOK
90 OS/ICHCTBHE HeoBeka Ha https://lesson.edu.ru/lesson/1a9cc5eb-
ouochepy 24.04.2026 : "

5£59-447a-93b2-73ab470d8568




AHTpONOreHHoe
BO3/€lCTBHE Ha

bu6morexa IIOK

91 N https://lesson.edu.ru/lesson/88c47bdb-
PACTHTCIDHEIM 1 28.04.2026 ) 6-4898-9cc2-e7b8a2175dab
YKUBOTHBIA MUP

2

9 OxpaHa npupo/sl 29.04.2026
OCHOBHBIE IIPUHIIUIIBI bu6motexa [IOK

93 YCTOWYUBOIO pa3BUTHS 30.04.2026 https://lesson.edu.ru/lesson/b73tbc29-
YeJI0BEYECTBA U TPHPOIBI o b7a7-45d9-99fa-10cef05e1d95
PanyonansHoe
IPUPOIOI OJIb30BAHUE U

94
COXPAHCHIE 05.05.2026
OMOJIOTUYECKOT O
pa3HoobOpazus 3emin
O0o00611IEeHME TTO TEME bub6morexa IIOK

95 «MuKpOIBOJIONNS U €€ 07.05.2006 https://lesson.edu.ru/lesson/6231556e-
pe3yJIbTaTh» R 13f5-4ffe-ba2a-21a490fd5156
O0001IEeHnE IO TEME

96 «MaxkposBomtonus u eé

08.05.2026
pe3yIbTaTh»
O6o001m1eHme Mo Teme
but6moreka IJOK
«IIpoucxoxnenue u

97 S — 12.05.2026 https://lesson.edu.ru/lesson/6231556e-
p e 135-4ffe-ba2a-21a490fd5156
3emiue»

O06001IeHNE 10 TEME bub6mmoreka IJOK

98 I1 : .edu. -

«lIpoucxoxnenue 14.05.2026 https://lesson.edu.ru/lesson/dfdeeaes

YCJIIOBCKA — aHTPOITOI'CHE3»

bc9b-4b8d-ae4f-beebecad09eb




99

O06o001m1eHme Mo Teme
«2KOoN0rusi — HayKa o
B3aMMOOTHOIICHHUSX
OpPraHu3MOB»

15.05.2026

bu6morexa IIOK
https://lesson.edu.ru/lesson/dfdeeaes-
bc9b-4b8d-ae4f-beebecad09eb

100

O06001IEeHrE IO TEME
«OpraHu3Mmebl U cpenia
o0ouTaHU»

19.05.2026

bubmiorexa [IOK
https://lesson.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb

101

O06001eHne 1o TeEME
«IKOIOTUd BUIOB 1
MTOMYJIALAN»

21.05.2026

102

0O0001IeHrE IO TEME
«buocdepa — rinodanpHas
SKOCUCTEMAY

22.05.2026

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHON
IMPOIr'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBepPsieMOro
TpeOoBaHMsI

IIpoBepsiemble TPeOOBaHUS K NMPeAMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOM MPOrPpaMMbl CpPeIHEro
001ero oopasoBanusi

CdhopMupoBaHHOCTh 3HAHUII O MeCTe U pOJIM OUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpeMEHHOMI
€CTECTBEHHOHAY4YHON KapTHHBI MUPa, B TO3HAHUH 3aKOHOB MPUPO/IbI
U PEUICHHHM  JKU3HEHHO  BaXHBIX  COLMAJIbHO-3THUYECKHX,
HKOHOMMYECKHX, IKOJIOTHYECKUX MTPOOJIEM YeI0BEUEeCTBa, a TAKKE B
pELICHUH BOIPOCOB PAllMOHAIBHOI'O IMPHUPOJONOJIB30BaHUS, B
(OopMUPOBAaHUU LIEHHOCTHOTO OTHOLIEHMsI K INpUpoje, OOIIECTBY,
YeJI0BEKY; O BKJIaJle POCCUICKUX U 3apYOESKHBIX yUEHBIX — OHMOJIOrOB

B pa3BUTHE OMOIOTUU

Brnanenue cucreMoil 3HaHME 00 OCHOBHBIX METOAaX HAy4YHOTO
MMO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOTMYECKUX MCCIIEI0BAHUSIX KUBBIX
OOBEKTOB M JKOCHUCTEM (OmHcaHHe, HW3MEpeHHue, IPOBEICHUE
HaOJII0/IeHHi); croco0aMu BBISBICHHUS U OLEHKU aHTPOIOT€HHBIX
W3MEHEHUH B IPUPOIE.

YMeHue BBIJIBUTATh TUIIOTE3bI, TPOBEPSITH UX IKCIIEPUMECHTATLHBIMHU
cpeactBamu, (GopMyJHpys Lelb MCCIEIOBAaHUSA, aHaJIU3UPOBAThH
MTOJIYYCHHBIC PE3YJIbTATHI U J€1aTh BHIBOIHI.

BrisiBieHne 3aBUCUMOCTH MEXKAY MCCIEIYEMbIMH BEIMYUHAMU,
O0BSICHEHHE TTOJTy4EHHBIX PE3YIHTATOB U (HOPMYIMPOBAHKE BHIBOJIOB

C UCIIOJIb30BAHUECM HAaYYHBIX HOHSITI/IP'I, TCOpI/IfI " 3aKOHOB

YMeHue BIAJeTh CHUCTEMOW OHOJOTMYEeCKHX 3HAaHUH, KoTopas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OMOJIOTHYECKUe TEPMHUHBI U MOHSATUS
(>KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOMYJISALUS, SKOCUCTEMA,
ouorieHo3, bnocdepa; Mmerabom3M, ToOMeocTa3, KJICTOYHbIT UMMYHHUTET,
OuocuHTe3 Oenka, OMONOIMMEpPBI, JAUCKPETHOCTb, CaMOpEryJIILuS,
CaMOBOCIIPOM3BEICHNUE, HACJIeJICTBEHHOCTb, W3MEHYHBOCTb,
SHEPr03aBUCHMOCTh, POCT M PA3BUTHE);

Oouonoruueckue Teopuu: kietoyHas Tteopuss T. IlIBanna, M.
[nelinena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOTO UMMyHuUTeTa [1.
Opnux, .M. MeuHnukoBa, XpOMOCOMHAasi TEOpHUsl HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apojbliiieBoro cxojictea K. bapa, apomtorinonHas




teopust Y. [lapBuMHA, CHHTETHYECKAass TEOPHS HBOJIIOLUHU, TEOPHUS
antporniorene3a Y. /lapsuna; teopus Ouoreornenoza B.H. Cykauéga;
yuenue H.J. BaBuiosa o 1ieHTpax MHOroo0pa3usi U IpOUCXOXKACHUS
KyJbTypHbIX pacTenuii, yuyenue A.H. CeBepuoBa o0 mnOytax u
HarpaBJIeHUSIX IBOMOIMH, yueHue B.. Bepraackoro — o 6uocdepe);
3aKOHbl  (eAMHOOOpa3us  MOTOMKOB  IEPBOTO  IOKOJIEHHS,
paclleuieHns PU3HAKOB, HE3aBUCHUMOI'0 HACJIEA0BaHUs NPU3HAKOB
I'. Mennens; CLUENIEHHOr0 HACIeN0BaHNsl IIPU3HAKOB U HapYILICHUS
cuerieHuss reHoB  T. Moprana; TroOMOJOIMYECKHX pSIOB B
HaciencTBeHHOM wm3MeHumBocti H.M. BaBuiioBa; reHeTHMUecKoro
paBHoBecus Jxx. Xapau u B. BaitnGepra; 3aponsimesoro cxoactsa K.
bapa; buorenernueckuii 3akoH 3. ['ekkens, @. Mrosiepa);
MIPUHLIUIIBI (YUCTOTHI TAMET, KOMILJIEMEHTaPHOCTH);

npasmia (MuHEMYMa FO. JInOuxa, 3KoJ0rn4eckoi MupaMuIbl YU Ce,
OrOMacchl ¥ SHEPTun);

runote3bl (koauepatHoi A.M. OmapuHa, mepBu4HOro OynboHa JIXK.

Xonaeiina, mukpocgep C. Pokca, pudosuma T. Uek)

YMmenue peuiaTtb ITOUCKOBLIC OMOJIOTMYECKHE 3aJa4M, BbBIIBJIATH
NPpUYUHHO-CIICACTBCHHBIC CBA3HU MCXKIY HCCIICAYCMbIMHA
OHOJIOrMYECKUMU O6LCKT&MI/I, npouoeccaMu M ABJIICHUAMHU, JCJIATb
BBIBOJIbI U IPOIrHO3bI HA OCHOBAHUWU IMOJTYYCHHBIX PE3YJILTATOB,

COCTAaBJIATh I'CHOTHIIMYCCKHUEC CXEMbI CKPCIIMBAHHWA IJIA PAa3HbIX TUIIOB
HaCJICAOBAHUA IPU3HAKOB Y OPraHU3MOB, COCTABJIAThL CXEMbI IICPCHOCA

BCIICCTB U SHCPI'U B OKOCHUCTEMAX (HCHI/I IIUTaHWs, ITUIIICBBIC CCTI/I)

YMeHue yCTaHaBIIMBATH B3aUMOCBSI3M MEXKIY CTPOCHHEM U
(GYHKIUSMH: OpPraHOWJOB, KJIETOK pa3HBIX TKaHEH, OpraHamMu H
CUCTEMaMH OpPraHOB y pAacCTEHUH, >KMBOTHBIX M YEIIOBEKA; MEKIY
JTanaMy oOMeHa BEIIEeCTB; ATallaMU KJIETOUYHOI'0 LIUKJIA U )KU3HEHHBIX
LUKIOB  OpPraHM3MOB; JTalnmaMM 3MOPHOHAIBHOIO  Pa3BUTHUS;
reHoTunoM u (QeHotunoM, ¢GEHOTUIIOM U (GAKTOPaMU Cpebl
OoOMTaHUs;  MPOLECCAMU  HBOJIIOLUM;  JIBUXKYIIUMH  CHJIAMH
AQHTPONOIE€HE3a;  KOMIIOHEHTAaMHM  Pa3JIM4HbIX  JKOCHCTEM U

MIPUCIIOCOOICHUSIMU K HUM OPraHu3MOB

YMeHue BbICITh CYIIECTBEHHBIC TPU3HAKU:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT; OTHOKIETOUHBIX
Y MHOT'OKJIETOYHBIX OpPraHW3MOB, BUJIOB, OMOr€0II€HO30B, IKOCHUCTEM
u Ouocdepsl; CTPOSHHS OpPraHOB M CHCTEM OPraHOB PACTCHHUI,

JKHNBOTHBIX, YCJIIOBCKA, IIpoueccoB KHU3HEACATCIbHOCTH,




IIPOTEKAIOLMX B OpraHu3Max pacTE€HHHl, *UBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TMPOIeccCoB: OOMeHa BelecTB (MeTadoyu3M),
nH(pOpMaILMU U MPEBPaILlEHUs] SHEPTruu, OpOXKeHUs, aBTOTPOGHOr0 U
rerepoTpo(HOro TUIOB NUTaHMS, (DOTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, FraMeTOreHe3a, SMOpHOreHesa, MoCTIMOPUOHAILHOTO
pa3BUTHUS, Pa3MHOKEHUS, WHIUBUIYaJbHOI'O pa3BUTHUSI OpraHu3Ma
(oHTOrEHE3a), B3aUMOJACHCTBHUS TEHOB, TeTepo3uca; JEHCTBHI
HUCKYCCTBEHHOI'0 OTOOpa, CTaOMJIM3UPYIOIIEro, JBIKYLIETO U
pa3pbIBAIOIIETO €CTECTBEHHOr0 O0TOOpa; aJjIonaTpuyeckoro u
CHUMIIATPUYECKOI0 BUAO00pa30BaHUS; BIMSIHUS ABMXKYILIMX CHII
SBOJIONMM HA TEHO(QOHJ MOMYyJSIUH;, IPUCIIOCOOTIEHHOCTH
OpPraHu3MOB K cpene OOMTaHMs, YEpelOBaHUS HaIlpaBJIEHUN

OBOIIOIHH; KPYTOBOPOTa BECHICCTB U ITOTOKA SHECPIuH B SKOCHUCTEMAX

ChopMHPOBAHHOCTE yYMEHHS BBIIENATH CYIICCTBEHHBIE MPH3HAKH
BHUPYCOB, KIIETOK IPOKAPHOT W JYKAPUOT; OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOT€OLEHO30B U IKOCHCTEM;
0COOEHHOCTH IPOILIeCCOB OOMEHA BEILECTB U MPEBPAIECHUs SHEPTUU B
KJIeTKe, (POTOCHHTE3a, MJIACTUYECKOTO U IHEPreTUYEeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mel03a, OIUIOJOTBOPCHHS, pPa3BUTUA H
Pa3MHOXKEHUS, HHIUBUAYAILHOT'O Pa3BUTHS OpraHi3Ma (OHTOreHe3a),
O0pHOBI 3a CYyILIECTBOBAHHE, €CTECTBEHHOI'0 oTOOpa,
BUJI000pa30BaHMsl, MPHCIIOCOOJEHHOCTH OpraHU3MOB K Cpere
OOWTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOINOrE€HHBIX
M3MEHEHHUH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB

W TIpEeBpallleHus dSHeprun B Ouocdepe

YMmenue U CII0JIb30BaTh COOTBETCTBYIOLINE apryMeHTHI,
OMOJIOTMUYECKYI0 TEPMHHOJIOTMIO U CHUMBOJIMKY Ul J10Ka3aTelbCTBA
POACTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKUX I'PYIIIT; B3aUMO CBSI3H
OpPraHu3MOB U cpeabl OOUTaHMS; €IMHCTBA YEIOBEYECKUX pac;
HEOOXOIUMOCTH  370pOBOro  o0pas3a  JKHM3HH,  COXPaHEHMs
pa3HooOpa3usi BUIOB M SKOCHCTEM KaK YCJIOBHS COCYIECTBOBAHUS

MMpHUPOJbI KU YCJIOBCUCCTBA

YMeHue KpPUTHYECKH OIeHWBATh HH(POPMAIUI0 OUOJOrHYECKOTO
COJICpXKaHUS; UHTEPIPETUPOBATh ITUYCCKHE ACIIEKTHl COBPEMEHHBIX
UCCIIEZIOBaHUNM B OWONOTMM,  MENWLUHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh r00aabHbIC 9KOJIOTHYECKHE POOJIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO

IIO3UIIUIO




INHEPEYEHD 9JIEMEHTOB COJAEPXKXAHUA, ITIPOBEPAEMBIX HA EI'D
11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYEHUE

1.1

CoBpemeHHass OMOJIOTHsT — KOMIUIEKCHass Hayka. buoiormdeckue Haykd H
u3ydyaeMble UMM IpoOsieMbl. DyHAaMeEHTalbHbIE, NPUKIAIHbIE U MOWCKOBBIE
Hay4yHbIE UCCIIEI0BAHMS B OMOJIOTHH.

3HaueHue Ouonoruu B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAay4HOU
kaptuHbl Mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHne OMOIOTUH B
IIPaKTUYECKOM JESITEeNIbHOCTH 4YEeJIOBEKAa: MEAMIMHE, CeIbCKOM XO3SHCTBE,

MMPOMBINIJIICHHOCTH, OXpPAaHE ITPUPOADbI

1.2

JKuBbie cucTembl Kak mpeaMeT u3ydeHus: ononoruu. CBONWCTBA JKUBBIX CUCTEM:
€IMHCTBO XMMHYECKOr0 COCTaBa, NTUCKPETHOCTh U LEIOCTHOCTh, CIOXKHOCTb U
YIOPSIAOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEAECHUE, Pa3APa)KUMOCTh, ©3MEHYUBOCTD, POCT U Pa3BUTHUE.

YpoBHU OpraHU3alMUM KUBBIX CUCTEM: MOJICKYJISIPHBIMI, KIIETOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIIIMOHHO-BUOBOM, 3KOCUCTEMHBIN
(buoreoneHoTHuecKuii), ornocdepHbiii. [Ipomecchl, MPOUCXOAAIIME B KUBBIX
cuctemax. OCHOBHBIC NMpPU3HAKK XKHBOTO. JKM3Hb Kak ¢opMa CyIICCTBOBAHHS

MaTepuu

1.3

MeTtoasl Ouonorudeckor Hayku. HaOmioneHue, m3MepeHHe, SKCIEPUMEHT,
cucrematusauus, MeraaHanu3. IloHsTme O 3aBUCMMOM U HE3aBUCUMOH
nepemeHHou. [limannpoBanue skcriepuMenTa. IloctaHOBKa U ITpoOBEpKa TUIIOTES.
HyneBas rumnote3a. Ilonstue BBIOOpDKM U €€ 1I0OCTOBEpHOCTh. Pa3zdbpoc B
Ouosnornueckux JaHHBIX. OleHKa JOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJIbTAaTOB.
IIpyunHBI UCKaXKEHUS PE3yIbTAaTOB HKCIEpUMEHTA. [oHsATHE CTaTUCTUYECKOTO

TECTA

Kiterka xak Onosiornyeckast CucreMa

2.1

Knerka — cTpykTypHO-(QyHKIIMOHATbHAS €IUHULIA KUBOTO. VICTOpUS OTKPBITUS
kierku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OcCHOBHBbIE IOJIO)KEHUS COBPEMEHHOW KJIETOYHOM
TEOPHUH.

MeTonbl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMM:  MHKPOCKOTIHS,
xpomaTtorpadus, mekTpodopes, MEeToI MEUEHBIX aTOMOB, Au(depeHInaIbLHOe

HeHTpU(yrUpOBaHUE, KYIhTHUBUPOBAHUE KIETOK




2.2

XHUMUYECKUN COCTAB KIETKU. MaKpo-, MUKPO- U YIBTPaMUKpPOJIEMEHTHL. Boaa u
€€ poJIb KaK pacTBOPHUTEINSA, PEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH,
TEIJIOPEryIaui. MuHepaabHble BELIECTBA KJIETKH, UX OMOJIOrHyecKas poib.
Ponb KaTHOHOB M AaHHOHOB B KJIETKE.

buonornueckue mnomumepbl. benku. AMHHOKHUCIOTHBI cocTaB O€JIKOB.
CrpykTypbl OenkoBoit monekynbl. IlepBuunas cTpykTypa Oenka, MmenTuiHas
CBs3b. BTopuuHas, TpeTH4YHas, 4YETBEPTUYHAsl CTPYKTYypbl. JleHaTypanus.
CaoiictBa OenkoB. Kimaccudukanms 6enkos. buonorndeckue ¢pyHKunm OenKos.
VYrneBoael. MoHOcaxapuabl, 1UcCaxapuabl, OJUTOcaxapyubl U MOJUCAXAPUIBIL.
OOummii mmaH cTpoeHHs H  (U3HKO-XMMHYECKHE CBOICTBAa YIJIEBOOB.
Bbuonoruueckne GpyHKIMH yriIeBOI0B.

Jlununel. I'mapodunbHo-ruapododHbIe cBoiicTBa. Kiaccugukanuus nunuaos.
Tpurmuuepuasl, Gochonunuabl, BOCKH, cTepouabl. buomorndeckue QpyHKIMH
mununoB. OOmme cBoiicTBa OMOJIOTMYECKUX MeMOpaH — TeKy4yecTb,
CIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIPOHUIIAEMOCTb.

HyxneunoBeie kucinotel. JJHK um PHK. Crpoenue HyKJIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Ipunnun komiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoiinas cnimpaiis. MectoHaxoxaeHue u ouonornyeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue Monekynbsl AT®. Makpospruueckue cBs3u B MolJiekyiie ATO.
buonornueckue pynkunn AT®. BocctaHOBIEHHBIE TTEPEHOCUUKH, UX QYHKLIUN
B kierke. CexkBenupoBanue JJHK.

CtpykTypHass OuoJiorHsi: OMOXMMHYECKHE M OMOPU3MUECKUE WCCICTOBAHMS

cocTaBa M MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYTT

2.3

Tumbl  KJIETOK: DJyKapuoThdeckass U mpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATbHBIE 00Pa30BaHUS KIIETKH.

Crtpoenne npokapruoTudeckoi kierku. Kierounas cTteHka OakTepuil U apxew.
OcoOeHHOCTH CTpoeHHs reTepoTpodHO M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO M poJib MPOKapuOT B OMOLIEHO3aX.

Crtpoenne 1 (pyHKIIMOHUPOBAHHUE DyKAPHOTUUECKOU KieTKu. [lma3maTuueckas
MeMOpana (tuazmanemma). CTpyKTypa mia3maTudeckoil MemOpansl. Tpancmopt
BEIIECTB Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbI (auddysus,
obneruénnas auddysus), aKTUBHBIM (EPBUYHBIA ¥ BTOPUYHBIM AKTHUB HBIH
tparcnopt). Ilomynmponumaemocts MeMOpanbl. Pabora HaTpwmii-KaqueBoro
Hacoca. DHAOIMTO3: MUHOIMUTO3, (arounuto3. JK301uTo3. Kilerounas creHka.
CrpykTypa 1 GyHKIIMH KIIETOYHON CTEHKU pacTeHUi, rpruOoB.

[utonnasma. [{utozomnb. [lutockener. JIBmxeHue nuToriazMbl. OpraHoU bl
kneTku. OnHoMeMOpaHHBIE OpPraHOWABl KIETKU: JSHAOMIa3MaTHYeCKasl CeTh

(OI1C), anmmapart I"onbmKH, TM30COMBI, UX CTpOeHUE U QYHKIHH. B3anMOCBSI3b




OJTHOMEMOPAaHHBIX OPraHou10B KiIeTKu. CTpOeHHE TPaHyJIIPHOrO PETHUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KJIeTOYHbIX MeMOpaH. [ mamgkwmii
(arpanynsipHbIi) SHAONIa3MaTHUYEeCKU peTukyiayM. CekperopHas GyHKUUS
anmapara ['onbmku. TpaHCopT BELIECTB B KIETKE. Bakyosm pacTUTEIbHBIX
kierok. Knerounsrit cok. Typrop.

IToryaBTOHOMHBIE OPraHOUBI KJIIETKH: MUTOXOHIPUH, MJIACTH/IBI.

CtpoeHne M (QYHKIMU MHUTOXOHJApUH W TuiacTuj. [lepBUuHBIE, BTOPUYHBIE U
CIIOXHBIE  TUIACTHIBI  (POTOCHHTE3MPYIOIIMX  JYKapHoOT.  XJIOPOILJIACTHI,
XPOMOILIACTBI, JISWKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opraHouabl kietkn CrpoeHne W (YHKIUH HeMeMOpaHHBIX
OpraHou/IoB KJeTKH. PubOocombl. MukpoduiaaMeHTsl. MpIIeuHbIe KIETKH.
Muxkporpy6ouku. Kierounsiii nentp. CTpoeHue M JBUKEHHUE JMXTYTUKOB MU
pecHHueK. MUKpOTpyOOUKH LUTOILIA3MBL. LleHTpHOIb.

SAnpo. OGonouka sapa, XpOMaTHH, KapuoIUla3Ma, SIPBIIIKH, UX CTPOECHUE U
bynkiun. SnepHsiii 6enxoBbiii MaTpuKc. IIpocTpaHCTBEHHOE PACIIONIOKEHHUE
XpOMOCOM B HHTep(ha3zHOM siape. beskn XxpoMaTHHA — TUCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapUOT

(pacTuTEIBHOM, )KUBOTHOM, TPUOHON )

24

AccuMUSAINS U TUCCUMUJIAIINS — JIBE CTOPOHBI MeTaboyim3Mma. Tumnbsl oomMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepOTPOPHBIA. YUacTHe KUCI0poaa B 0OMEHHBIX
mpoleccax. DHEpreTuyeckoe obecrnedeHue KieTku: mpespaiieHue ATO B
oOMeHHbIX Tmpoueccax. DepMEeHTATUBHBIM XapakTep peaklHil KIJIETOYHOIro
Metabonuzma. PepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIeHCTBUS.
Kodepmentsl. Otnnuus ¢(epMEHTOB OT HEOPraHWYECKHX KaTajau3aTOpOB.
benku-akTuBaTOpl M OEJKU-UHTUOMTOPHL.  3aBUCHUMOCTH  CKOPOCTHU
(bepMEeHTaTUBHBIX PEAKIIUN OT pa3aHyYHbIX (PaKTOPOB.

[lepBuuHBIl cHHTE3 OpraHM4eckux BewiecTB B Kierke. dorocuHte3. Poib
XJIOpOIJIacTOB B mporecce ¢(orocunTeza. CBeroBas M TeMHOBas (asbl.
[TponykTUBHOCTH (OoTOCHHTE3a. BiusHUE pa3auyHbIX (aKTOPOB HA CKOPOCTb
¢dorocuHTe3a. 3HaueHUE POTOCUHTE3A.

XeMOCUHTE3. Paznoo6pasue OpraHNU3MOB-XEMOCUHTETUKOB:
HUTpUULUpYIOIUEe OaKTepuu, *Keae300akTepun, cepodakTepun, BOLOPOAHbIE
OaxTepuu. 3HaUEHUE XEMOCHHTE3A.

Ana’poOHble opranusmbl. Buabsl Opoxenus. I[IpoaykTel OpokeHHs M HX
UCIOJb30BAaHUE YEIOBEKOM. AHAa’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTbI
OMOTEXHOJIOTUH U BO30yANTEN OOJIe3HEH.

AdpoOHBIE OpraHU3Mbl. DTalbl SHEPreTHUecKoro oomMena. I1oAroTroBUTENbHBIN

atan. I 1uKoanu3 — 6eCKI/ICHOpO,Z[HOG pacliCiijICHU € I''TFOKO3bI.




Buonoruueckoe OKHCJICHUC, UJIN KJICTOYHOC ABbIXaHHC. Pomn MI/ITOXOHI[pI/Iﬁ B
mporeccax — OHOJOTMYECKOro  OKHCIeHWs.  Llukimdeckne — peakiuu.
OxucmurensHoe GpocopunupoBanue. [Ipenmyiectra aspoOHOro myTu oOMeHa

BEIIECTB Iepe] aHadpOOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOr0 0OMEHa

2.5

Peaknum maTpuyHOro cuHte3a. [IpMHIMI KOMIIJIEMEHTapHOCTH B pEaKLMSIX
MaTpUYHOT'O  CHHTe3a.  Peanmu3amust  HACIEACTBEHHOH  MHGOPMAIMH.
I'enernueckuit xox, ero cpoicrea. Tpanckpunuus — MaTpudHblid cuHTe3 PHK.
[IpyHIMIOIBI ~ TPaHCKPUILMK: KOMIJIEMEHTApHOCTh, AHTUIAPAJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcsanus U e€ stanbl. Yuactue TpaHcnopTHeix PHK B
O6uocuHTeze Oenka. YcinoBusi OmocunTesa Oenka. KonupoBanne aMUHOKHUCIIOT.
Ponp pubocoMm B GuocuHTE3€E Oenka.

Opranuszanus resoMa y NpoKapuoT U 2yKapuoT. Perynsanus akTHBHOCTU I€HOB
y npokapuot. ['unoresa onepona (®. XKakob, K. Mano). Perynauus oOMeHHbIX
mpoueccoB B KieTke. Kinerounslii romeocras.

Bupycbl — HekneTouHble (OpMBI JKU3HM U oOiuraTHble napa3utbel. CTpoeHue
IPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpUOQaros.

Bupycnsie 3aboneBanus 4enoBeka, ;kuBoTHbIX, pactennit. CIIN, COVID-19,

COLIMAJIbHBIC U METUIIMHCKUE MTPOOTIEMBbI

2.6

Knerounsii 1uki, ero mepuonbl u peryinsuus. WHTepdaza u  MHTO3.
OcoOeHHOCTH TPOIeCCOB, MpOoTeKauX B HHTepdase. [loaroroBka KIETKH K
nenenuto. [lpecunTternyeckuii  (MOCTMUTOTHYECKUH), CHHTETUYECKUH H
MOCTCUHTETUYECKUH (IIPEMUTOTUYECKHI) meproabl HHTEp(das3bl.

Matpuunsiii cunre3 JIHK — perumkanus. I[lpunnuner perumkanun JIHK:
KOMIIJIEMEHTapHOCTh, ITOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAJUICIbHOCTD.
Mexanusm permnkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl u
TenoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapuoTUIl. JIWIIOMAHBIN H
rariouIHeli  Habopel XpomocoM. ['omosormusnble XpomocoMmsbl. IlonoBsie
XPOMOCOMBL.

Jenenue kinerkn — muto3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MIPOLIECCHI.
Tunel mutoza. KapuoknHes n nuTokuHe3. buosnornueckoe 3HaueHUE MUTO3a.
Perynsanus MHUTOTMYECKOrO IMKIa KiIeTKH. [Iporpammupyemas KieTodHas
ru0esb — arnonTos.

(I)yHKI_II/IOHa.HBHaH I'CHOMHKA

OpranusM Kak 6uosoruyeckasi cucrema

3.1

OI[HOKJ'ICTOLIHI)IG, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC OpraHu3Mbl u

MHOT'OTKAHEBBIC OPraHU3MBI.




@®opMbl pasMHOKEHUSI OpraHU3MOB: Oecrnojoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl Oecrnonoro pa3sMHOXKEHMs: IOYKOBaHHUE, CIOPYJIALHNS,
(dbparMeHTanus, KJIOHUPOBaHUE.

[TonoBoe pa3muoxkeHue. IlonoBeie kneTkw, mim ramerbl. Meio3. Craauu
Mmeno3a. IloBenenue xpomocom B Menose. Kpoccunrosep. buonormueckunii
CMBICJI M€H03a U MOJ0BOro mporecca. Meio3 U ero MecTo B dKU3HEHHOM IIUKIIE
OpraHu3MOB.

IIpensaponeimeBoe pazputue. I'ameroreHes y uUBOTHBIX. [100BBIE KEe3bl.
OOpazoBaHue M pa3BUTHE MOJOBbIX KiIETOK. CriepMaTOreHe3 U OOrEeHE3.
Crpoenne monoBbIX KJIETOK. OIIONOTBOpEHHE U 3MOPHOHAIBHOE pa3BUTHE
JKHUBOTHBIX. Cnoco0sl OIUIOAOTBOPEHUS: HapYXHOE, BHYTpPEHHEE.
[Taprenorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Cragum sMOpuorenesa
YKUBOTHBIX (Ha ipuMepe Jsrymkn). Jpoonenue. Tunet apodaenus. OcodeHHOCTH
IpoOJIeHNs MIIEKOMUTAIONIMX. 3apOJBIIIEBbIE JUCTKU (TacTpyisiuus). 3akiagka
OPraHOB M TKaHEW W3 3apoAbILIEBBIX JIMCTKOB. B3anmHOe BiMsHUE yacTel
pa3BUBaroLierocss 3apopbiima (3MOpHOHANbHAS HMHIYKOMS). 3akiagka I[1aHa
CTPOEHHUSI )KMBOTHOTO KaK PE3yJbTaT HEpapXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
BnusHue Ha 3MOpHOHAIbHOE Pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYXKarolien
Cpensbl.

Poct u pa3Butue x*uBOTHBIX. I[locTomOpuoHanmbHBI mnepuon. [Ipsmoe u
HempsMoe pa3Butue. Pa3Bute ¢ meramopho3oM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. buonmornyeckoe 3HayeHHE MPSIMOTO U HEMPSIMOTO
pa3BUTHS, UX paclipocTpaHeHue B mpupoae. Tumsl pocta KUBOTHBIX. DaKTOPHI
peryiaLuu pocTa XUBOTHBIX M uenoBeka. CTaauu MOCTIMOpPHOHAIBHOIO
pa3BUTHUS Y )KMBOTHBIX U uesioBeka. [lepro/ibl OHTOreHesa ueaoBeka.
Pasmuoxxenue u pasButue pacrenuii. ['ametodut u cmopodur. Meiio3 B
JKU3HEHHOM LuKie pacreHuid. OOpa3oBaHue crnop B Ipolecce Meiosa.
I'amerorenes y pacreHuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTENbHBIX
opranu3MoB. JIBoifHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil. O0pa3zoBaHue
U pa3BUTHE CeMEHU. MexaHM3Mbl pEryJsliMM OHTOT€HEe3a Yy PACTeHUUl Hu

KHNBOTHBIX
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Uctopuss craHOBIEHUST W pa3BUTUA TE€HETHUKM Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATHUSI U CUMBOJBI. [ OMOJOrHYHBIE XPOMOCOMBI, aJlJIeIbHbIE
TEHbl, aJIbTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PEUECCHUBHBIA MPU3HAK,
TOMO3WUI0Ta, TEeTEPO3UIOTa, YHUCTas JIMHUS, THOPHIBI, TEHOTHUI, (EHOTHII.
OCHOBHBIC METOJIBI T'C€HETHKW: THOPUIAOJOTHYSCKUN, ITMTOJOTHYCCKHH,

MOJIEKYJIIPHO-T€EHETUYECKU I
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Monorubpunnoe ckpeumBanue. IlepBeiii  3akoH Mengens — 3aKoH
ennHOoo0pas3usi THOPUIAOB TEpBOro mokoyeHus. [IpaBuio AOMHHUpPOBAHWMS.
Btopoii 3akoH MeHnenst — 3aK0OH paclleIieHHus Mpu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umore3a 4nucToThl raMer.
AHanuszupyroniee ckpemmBaHue. [[poMexxyTOUHbIM XapaKTep HacleIOBaHUSL.
Pacumienienne npu3HakoB Mpy HENOJIHOM JTOMHUHUPOBAHUH.

Jurubpuanoe ckpermmBanue. TpeTuit 3akoH MeHaenss — 3aKOH He3aBHUCHMOTO
HacleloBaHMUs  MpU3HAKOB.  LluTonmornyeckue  OCHOBBI  AUTHOPUIHOTO
CKpEILLMBaHUA.

CuennenHoe HacienoBaHue mnpusHakoB. Paborer T. Moprana. CuenieHHoe
HACIIEOBAaHUE T'€HOB, HAPYIIEHUE CLEIUIEHUS MEXAY NeHaMH. XpPOMOCOMHAs
TEOpUS HACIIEICTBEHHOCTH.

I'eneruka nosna. XpoMOCOMHBI MEXaHU3M OIpEAEICHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIil U reTeporaMeTHblil noil. I'eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoMm. HaciienoBaHue npu3HAKOB, CIEIUIEHHBIX C
IOJIOM.

I'enorun kak uenoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE J€iiCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMoneicTBue HeajuleNbHBIX T'€HOB.

Kommnementaprocts. Onucras. [Toaumepns
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BzaumonelictBue reHotMna U cpeiasl npu  (opMmupoBaHMH  (peHOTHMHA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIE NMPU3HAKU. Bubl
MU3MEHYMBOCTU: HEHACIICICTBEHHAS U HACIICICTBEHHAs.

MopmudukanonHass ~ U3MEH4YMBOCTb.  Pomb  cpensl B (OpPMHpPOBAHMU
Mo (pUKAIMOHHON M3MeHunBocTH. Hopma peakiuu mpusHaka. BapuarmoHHBIH
psan u BapuanmonHas kpusas (B. Moranncen). CpoiictBa MoauduKanioHHOM
N3MEHYMBOCTH.

I'enoTnnuueckass n3MeHUMBOCTb. CBOMCTBa TE€HOTHIIMYECKOW W3MEHYHMBOCTH.
Buibl reHOTUNIMYECKON N3MEHYNBOCTH: KOMOMHATUBHAS, MyTAal[MOHHAsL.
KomOuHatiBHas M3MEHYMBOCTb. Mei03 M IOJOBOM MpoLecC — OCHOBA
KOMOMHATHBHOM N3MEHYUBOCTHU. PoIb KOMOMHATHBHON H3MEHYUBOCTH B CO3aHUU
TeHETUYECKOro pa3Hoo0pasus B Ipeeax OIHOro BUJA.

MyTanyoHHas U3MEHUYUBOCTb. BUIbI MyTalnii: FeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIE M MHAYLUMPOBAHHBIE MyTalUU. SIIE€pHBIE M LUTOILIA3MAaTHYECKUE
mytauu. ComaTndeckue W MOJ0Bble MyTauuu. [IpyuvMHBI BO3HMKHOBEHUS
MyTauii. MyTareHbl M MX BIMSHME HA OpPraHW3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKUX PAAOB B HACIEICTBEHHOU
m3menunBoctn  (H.M.  BaBunoB).  BHesngepHas ~ M3MEHYMBOCTH 51

HaCICACTBECHHOCTb




3.5

Kapuorun uenoBexka. MexayHapoaHas nporpaMma HCCIEIOBAaHUA TIE€HOMa
yenoBeka. MeToapl W3ydYeHMST T[EHETHMKH 4YelIOBEKa: TIE€HEAJOrHYeCcKHid,
OJIM3HEIOBBIMH, IIUTOr€HETHYICCKUI, MONYJISIUUOHHO-CTaTUCTHY ECKH,
MOJIEKYJIIpHO-TeHeTHYecKuid.  COBpPEMEHHOE  ONpEACIIEHHE  TIEHOTHIIA:
MOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[MI[P-anamu3a. HacnencrtBeHHble 3a0ojieBaHUs  dYellOBeKa. [ eHHbIE W
XPOMOCOMHBIE O0OJIe3HU  YeJloBeKa. bonesnm ¢ HacnencTBeHHOM
MIPEIPACIION0KEHHOCThIO. 3HaUEHNE MEAUIIUHCKON TeHETUKH B IIPEJOTBPAICHUN

M JICUEHUH TeHETHYECKUX 3a00eBaHuii yeoBeka. CTBOJIOBLIE KIIETKU

3.6

JlomecTukauus U cenekius. 3apoKJICHUE CENEKIMU U JOMECTUKAI[MU. YUeHUe
H.. BaBwioBa 0 IEHTpax HPOUCXOXKICHHS U MHOrooOpasusi KyJIbTYPHBIX
pacreHuid. Ponp cenekuuu B CO3JaHMM COPTOB PACTEHUH M IOPOA >KUBOTHBIX.
Copt, mopona, mramMM. 3aKOH TOMOJIOTUYECKMX PsIOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBusnosa, ero 3HaueHue 17151 CENEKIIMOHHON PaOOTHI.
MeTtozasl cenekuMoOHHOW palOoThl. MckyccTBeHHBI OTOOp: MAaccOBbIM U
WHIWBHUAYalIbHBIA.  OJTambl KOMOMHAIIMOHHOW  ceiekuuu. Mcneitanume
pou3BoAuTeNeH 1Mo nmoromMcTBy. OTOOp MO I'€HOTUIY C IOMOILBIO OLIEHKU
(deHoTHIIa TOTOMCTBA U OTOOP IO T€HOTHITY ¢ moMolblo anam3a JJHK.
HckyccTBeHHBINH MyTareHe3 Kak METOJ] CEJISKIIMOHHON paboThl. PaaralimoHHbIi
U XUMHYECKUH MyTareHe3 KaK HCTOYHUK MYTalMil y KYyJBTYPHBIX (GopMm
opraHu3MoB. M cCrHoyib30BaHME TE€HOMHOTO pPEAAKTUPOBAHUS U  METOJIOB
pexomOuHanTHBIX JIHK 1151 monmydeHust iCXOAHOT0 MaTeprana i CeNeKIHH.
[Tonmyuenne monuIUIONAOB. BHYyTpHBHIOBasS THOpumn3anus. bIM3KopoacTBEHHOE
CKpelMBaHue, Wi WHOpUIUHT. HepoacTBeHHOE CKpelnmBaHUe, WM ayTOPHU/IHHT.
I'erepo3uc u ero npuuunsl. Mcnonbs3oBanue rerepo3uca B cenekimu. OTaanéHHas
ruOpuamzarms. [Ipeomonenue Oecrutomusi MEKBUIOBBIX THOPUIOB. JlocTimkeHus

CCIICKIINHA paCTeHI/Iﬁ M XKNBOTHBIX

3.7

OOBeKTHI, UCIIOIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE Y TKAHEBbBIE KYJIBTYPBI,
MUKPOOPTraHU3Mbl, WX XapaKTEepUCTUKA. TpaguiiioHHas OWOTEXHOJOTHUS:
xje0orneyeHue, TMOMy4Y€HHUE  KHCIOMOJIOYHBIX  MPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTMYECKUX TEXHOJIOTHUH.
[Tpou3BoncTBO  Oenka, aMHUHOKHCIOT M BHUTAaMHHOB. VICKycCTBEHHOE
OILJIOJOTBOpPEHHE. PEKOHCTPYKLMS SIMIIEKIETOK M KJIOHUPOBAHUE >KUBOTHBIX.
Mertoj TpaHCIUTAHTALUU SJEP KIETOK.

XpoMoOcOMHasi M TeHHasi WHXeHepus. VCKyCcCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pexomOuMHaHTHRIX JIHK. JlocTmxeHuss M mepcreKTHUBBI
XpOMOCOMHOM M T'€HHOM MH)XeHepuHu. MenunuHcKkue OHOTEXHOIOTHH.

Hcnonp30BaHne CTBOIOBBIX KIIETOK




Cucrema 1 MHOr0o0Opasue OpraHn4ecKoro Mupa

4.1

buonornueckoe  pasHooOpasue  opranuzMoB. CoBpeMeHHas  cucTeMa
opranndeckoro mupa. [lpuHiunel kiaaccudukanuu opranu3smMoB. OCHOBHBIE
CHUCTEMaTH4ECKUE I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS U JKU3HEACATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OHOKJIETOUYHbIE TPHObI, OJJHOKJIETOUHbIE BOJOPOCIIH, IpyTHe
npotuctel.  KonoHuaneHble — OopraHu3mbl.  JIBHJKE€HHME  OAHOKJIETOYHBIX
OpPraHu3MOB: aMEOOUIHOE, )KI'YTUKOBOE, PECHUYHOE. 3alIUTa y OJHOKIETOYHBIX

OpraHu3MoOB. PaB)Ipa)KI/IMOCTI) Y OJHOKJICTOYHLIX OPraHU3MOB. Taxcucel

4.2

MHoOroknerounsle  pacreHus. B3auMocBsS3b  4YacTeil  MHOTOKJIETOYHOI'O
opranusMma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOI'OKJIETOUHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. TkaHu pacTeHUH. TUMbl paCTUTENbHBIX TKAHEHU:
oOpa3oBareibHas, IMOKPOBHAs, MPOBONAINAS, OCHOBHAs, MeXaHWYecKas.
OcobOeHHOCTH CTpOoeHUs, (GYHKIMHA M pacmojOKEHUs TKaHEH B opraHax

pacTeHuit
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BereraTtuBHbIE ¥ TeHEPATUBHBIE OpPraHbl pacTeHUH. D yHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. JIBr>keHrE MHOT OKJIETOYHBIX PACTEHUI: TPOITH3MBI
n Hactuu. [loriomenue BOAbI, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. [{pixanue pacteruii. J{uddysus ra3oB uepe3 moBepXHOCTh KJICTKH.
TpaHcnopTHble cUCTeMBl pacTeHuM. Bwinenenwe y pacreHuit. 3ammra y
MHOTOKJIETOUHBIX pacTreHuid. KyTtukyna. CpencrBa maccCUBHOW M XMMHYECKOM
3amMThl. DUTOHLHIBL.

Pa3npaxxuMocTh M peryisinus y opraHu3moB. Pa3paXuMOCTh U peryysinus y

MHOT OKJIETOYHBIX paCTeHI/Iﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOTrOKJICTOUHBIEC JKHBOTHBIC. B3aMMOCBSI3bL YacTe MHOTOKJICTOUYHOT'O
opraHusMa. TkaHH, OpraHbl U CUCTEMbBI OPraHOB MHOTOKJIETOYHOTI'O OpraHU3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. Tkanu KUBOTHBIX U YesnoBeKa. TUTIbI
KUBOTHBIX TKaHEW: JMUTENMalibHasl, COCAUHUTENIbHAs, MbIIIEYHas,, HEpBHas.
OcobOeHHOCTH CTpOoeHUs, (GYHKIMHA ¥ pacmojoKeHUs TKaHeH B opraHax

KHNBOTHBIX U YCJIOBCKA

4.6

Oprassl ¥4 CHCTEMBI OPraHOB )KMBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIil 1 BHYTpeHHMI ckener. CTpOeHHe U TUIIBI COEUHECHUS
KOCTEH.

JIBr>KeHHe MHOI'OKJIECTOYHBIX JKHBOTHBIX. IluTaHme KuBOTHBHIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pIXaHue KMBOTHBIX. KoskHOE npixanue. XKabepHoe

M JIETOYHOE JBIXaHUE.




JIpIxaHre MO3BOHOYHBIX >KUBOTHBIX. JBOJIIOLMOHHOE YCIO0KHEHUE CTPOCHUS
JErKMX MO3BOHOYHBIX JKMBOTHBIX. J{pIXaTenbHAs CUCTEMA YenoBeKka. MexaHu3m
BEHTWISIUMUA JIETKUX Yy MNTHI M MJIEKONUTAOMMUX. TpaHCHOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOpPT BelIEeCTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  JKUBOTHBIX. Kpyru
KpOBOOOpAICHUsI. DBOJIONMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX )KMBOTHBIX. Bhlenenne y opranu3moB. Beiaenenue y
KUBOTHBIX. CoKpatuTenbHble Bakyosu. Opransl BoiaeneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOM U BBIIEIIUTENBHON CUCTEMaMHU. BollieNieHrne y T03BOHOYHBIX
JKUBOTHBIX. 3allldTa y MHOTOKJETOUYHBIX JKUBOTHBIX. [IOKpOBBI H HX
MIPOU3BO/IHBIE.

Pa3apaxkuMoCTh 1 peryasiuust y Opranu3mMoB. Pa3apakuMocTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucbl. Pa3ipakuMoCTb M peryisinus y MHOTIOKJIETOYHBIX
pacTeHuil. PocToBble BelecTBa U X 3HaYEHUE.

HepBnas cucrema u pedieKTopHast peryJsius Y MHOTOKJIECTOYHBIX )KHUBOTHBIX.
HepBHas cucrema u €€ otTaensl. OBOJIOIMOHHOE YCIOXHEHUE CTPOCHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

PazpaGoTka anroput™MoB M mporpamm s d()QPEeKTUBHON (PYHKIIMOHAILHON
QHHOTAIlMM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabO0JOMOB

MUKpPOOPraHU3MOB, paCTEHUH, )KUBOTHBIX U YEIOBEKa

OpFaHI/IBM YCJIOBCKA U €0 3J0POBLEC

5.1

OpraHbl ¥ CHCTEMBI OPTaHOB 4esIoBeKa. OTAEINbI TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedrexc u peduexropHas ayra. be3ycnoBHble U yCIOBHBIE
pedrexcel. ['ymopanbHasi perynsiusi U SHIOKPHHHAS CHCTEMa XKMBOTHBIX U
yentoBeka. JKene3bl SHIOKPUHHON CUCTEMBI M UX TOPMOHBI. /[eliCTBHE TOPMOHOB.
B3anMocBsI3p HEPBHOW M PHIOKPUHHOH cucTeM. [umoTtamamo-rumnodusapHas

cucreMa. Pedrekc u pedaexropHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKChI

5.2

3amuTa opranusma ot 6onesHell. IMMyHHas cuctema uenoBeka. Kierounslii u
IYMOpaJbHBIH MMMYHUTET. BpoxaEHHBIN, NpuoOpeTéHHBIN crenuduueckuit
UMMYyHUTET. Teopus KIOHaJIbHO-CeNeKTUBHOrOo uMMyHUTeTa (I1.Dpiux,
®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBETHI OpraHusmoB. Poib

BpPOX/IEHHOTO UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JIeBaHU

53

KpoBenocnas cuctema u e€ opranbl. Cep/iie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepama u e€ perysnus
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Hpixanue denoBeka. Juddysus ra3oB uepe3 IMOBEPXHOCTh  KIICTKH.
JlpixatenbHass cucTeMa 4esioBeKa. JlpIxarenbHas MOBEPXHOCTb. Peryisiuus

IbIxaHus. J{prxaTeabHbie 00bEMEBL
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IInmeBapuTenbHas cucrema 4denoBeka. OTaensl NMUIEBAPUTEIBHOIO TPAKTa.
[InmeBaputenbHble  kKene3bl. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBApEHUE

5.6

ITokpoBsl u ux mnpousBoaHble. Opranbl BeineneHus. [louku. CrtpoeHue u
byHkMoHUpOBaHUE HePpoHa. PUIBTpaIHs, CEKPEHs U 00pPaTHOE BCACHIBAHUE

KaK MEXaHU3MBbI pabOThI OpraHoB BeineneHus. O0pazoBaHuEe MOYH Y YETIOBEKa

5.7

Z[BI/DKGHI/IG yelloBeKka: MblmeuHas cucteMma. CkelleTHbIC MBIIIOBI 1 UX pa60Ta.

CtpoeHue U TUTIBI COCTUHEHUS KOCTEH

Teopus sBomronuu. Pa3Butue xxu3Hu Ha 3emiie

6.1

OpomonnonHas Teopus Y. Jlapsuna. Ilpeanochlikd  BO3HHMKHOBEHUS
napsuHu3Ma. JKusHp 1 HayuHas gestenbHocTh Y. /lapBuHa.

JBrxyume cuisl sBomonny BUAOB 1o Y. /lapBuHy (BbICOKasi HHTEHCHBHOCTh
pa3sMHOXKEHUSI OpraHW3MOB, HacCJEICTBEHHAs W3MEHYMBOCTh, OOprba 3a
CyLIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiienne cuaTeTnyeckoit Teopuu 3pomonuu (CTD). HelitpanbHas Teopus
sBosoruu. CoBpeMeHHas SBONIIOLIMOHHAs Onosorysl. 3HaueHHEe IBOIIOLIMOHHON

Teopun B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Tonynsauusa kKak sneMeHTapHas eauHuua 3BorouuU. COBpEMEHHBIE METOJbI
OLIEHKH TeHETHYECKOTOo Pa3HOoOpa3usi U CTPYKTypbl monmymsiuil. M3meHneHnue
reHo()OoHJIa TOMYJSIIUKE KaK 3JIEMEHTAPHOE JBOJIOIMOHHOE SIBIICHHE. 3aKOH
reHetudeckoro paBHoBecus [Ixx. Xapnu, B. BaitnOepra.

DOnemeHTapHble (AKTOpPHl (ABMIXKYIIME CHJIBI) HBOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHast wu3MeH4YMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHanpaBJeHHbIE HM3MEHEHHUS YacTOT ajuleled B momynsamusax. Oddekt
OCHOBATENA. Murpauuu. M3omsanua  monyssinui: reorpaduueckas
(mpocTpaHCTBEHHAs), OMoIOru4ecKas (permpoayKTHBHAS).

EcrecTBeHHbiii oTOOp — HampaBisiommi (aktop IBomonuu. Dopmbl
€CTECTBEHHOI0 OTOOpa: JBWXKYIUMH, CTaOWIM3UPYIOLIMM, pa3pblBalOLIUil
(mu3pyntuBHbi). [TomoBoit oTOOP.

ITpucnocoOeHHOCTh ~ OPraHM3MOB  KaK  pe3ysbTaT  MHUKPOAIBOJIOLMH.
BosHukHOBeHue  mpucnocobseHuil  y  opraHusMoB.  ApoMopdo3sl U
uanoagantauuu. [Ipumeps! npucnocodieHuil y opranu3MoB. OTHOCUTEIBHOCTh
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm U CTpyKTypa. BmumooOpa3oBaHwe Kak pe3yibTar
MHUKpO3BOIIOIMU. M30ismus — Kiro4ueBol ¢GakTop BUaooOpazoBanus. [lytu u
CrocoObl BHJ1000pa30BaHUS: aJI0naTpUIECKOe (reorpaduueckoe),
CUMITATPUUECKOE  (IPKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJIMILIONIU3AIS,

rubpuauzanus). JnuTensHOCTh HBOTIOIMOHHBIX MPOIECCOB.




MexaHu3Mbl GOpMUPOBaHUS OMOJIOTMYECKOT0 pa3Ho00pa3usl.

Pouib 3BOMIOLIMOHHON OMoOJIOrMK B pa3paboTKe HAyYHBIX METOJ0B COXpPaHEHHUS
O6uropaznooOpasusi. MUKPOIBOJIONMS U KOIBOJIOLHUS MAPA3UTOB U UX XO3SCB.
MexaHnu3mbl (OpPMUPOBAaHUSA YCTOMYMBOCTH K AHTHOMOTHKAM U CIIOCOObI

O00pbOBI ¢ HEll

6.3

MeTtozas! n3ydenuss MakposBomouuu. [lageoHTomornyeckue METOAb! U3y4€EHHUS
sBommonuu. [lepexoansie GopMbl U HUIOreHETUYECKUE PSIbl OPraHU3MOB.
buoreorpaduueckre MmeToas! n3ydeHus sBoonnu. CpaBHeHue Gaopsl v hayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadguueckne odmactu 3emiau. Buabl-3H1eMuKu
U PEIUKTBHI.

OMOpHOIOrMYECKHEe U CPaBHUTEILHO-MOpP(OIOrnyeckne MeTOoAbl H3y4deHUs
HBOMIOLMHU. ['eHeTHdyeckne MeXaHM3Mbl 3BOJIOLMU OHTOT€HE3a U IOSBICHUSA
HBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE ¥  AHAJOTMYHbBIE OpPraHbI.
PynumenTtapHble oprabl M aTaBU3Mbl.  MOJIEKYJSIPHO-TE€HETUUECKHUE,
OMOXMMHUYECKME U  MaTeMaTUYeCKHMe METOJAbl HU3YYEHHS  HBOJIOLMH.
I'omonorununsie reHpl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUIOI€HETUYECKUX
JIEPEBbHEB.

XpOMOCOMHBIE MyTaIlMH U 3BOJIOIHS T'€HOMOB.

OO0mume 3aKOHOMEpPHOCTH (MpaBuia) 3BOIOIUU. HeoOpaTHMOCTh 3IBOIIOIHH.

AnantuBHas paauanuys. HepaBHOMEpHOCTb TEMIIOB SBOJIIOIUU

6.4

HayuyHbple rumoTe3bl MNPOUCXOXKACHHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmus.  JloHaydHble — TIPEACTABIEHHMS O  3apOXKICHHM  KU3HU
(kpearmoHusM). I'Mmoresa MOCTOSIHHOIO CAaMO3apOXKIAEHHUS JKU3HU U €€
ornpoBepxkenne onbitaMmu . Pemu, JI. Cnammanumanu, JI. Ilacrepa.
ITponcxox1eHue )KU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Tallbl HEOpraHuueckoi 3somonuu. [InanetapHas (reojoruueckast)
IBOJIOLMSA. XHMMHMUYECKas 3BOIIONUS. AOUOT€HHBIM CHUHTE3 OpraHM4eCKHX
BeniectB U3 Heopranudeckux. OnbiT C. Musuepa u I'. HOpu. OOpazoBanue
noauMepoB U3 MoHomepoB. Koanepsarnas runore3a A.M. OnapuHa, runoresa
neppuuHoro OynpoHa [[x. XomjmeliHa, reHeTHdeckas rumoreza [. Mémnepa.
Pu6o3umer (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIECTKH.

Ucropus 3emnu u meroasl €€ usyuyeHus. Mckonaemple OpraHuyecKue OCTaTKH.
I'eoxpononorus u e€ meronbl. OTHOCHTENbHAS U aOCOMIOTHAS TEOXPOHOIOTHSL.
['eoxpoHonoruyeckas mKkana: 30Hbl, 3pbl, IEPUOAbL, SITOXU.

HauaneHble 2Tansl opraHnyeckor 3BoOLMH. [losBICHNE U BOIIOLUS NTEPBBIX

KJIETOK. OBoJIoLMA Meraboim3Ma. BO3HHKHOBEHHE TMEPBBIX HKOCHCTEM.




CoBpeMeHHble MHKpOOHBIE OHOIUIEHKM KakK aHajor MEepBbIX Ha 3emie
coobmrectB. CTpomMaToauThl. IIpoKaprOTEI U HYKapUOTHI.

[TpoucxoxaeHue 3yKapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOHCXOXKIECHUE
BUpYyCOB. IIponcxok/ieHHME MHOIOKJIETOYHBIX OPraHu3MoOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC JTambl SBOJIONMH BBICHIHX pacTeHui. OCHOBHBIE apomMop(o3bl
pactenuii. Beixon pacteHuii Ha cymy. I[losBieHHe CIIOPOBBIX pPAacTEHUU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue LIBETKOBBIX
pacTeHul.

OCHOBHBIE D3Tambl SBOJIIOLIUU JKUBOTHOr0 Mupa. OCHOBHBIE apoMOp(ho3bI
KUBOTHBIX. Benckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
Tunos. [lepBbie xopaoBbIe )kUBOTHBIE. JKU3HB B Boji€. DBOJIIOLUS [103BOHOYHBbIX.
[Tpoucxoxaenne ampudbuit n penTimi. [IporncxokaeHrne MICKOMUTAIOINX 1
ntul. [IpuHuun xmoueBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMHU U
[I03BOHOYHBIMU JKUBOTHBIMU CYILH.

Pa3Butue xu3HM Ha 3eMile 110 ApaM U [IEPUOAAM: apXel, IPOTEPO30H, NaIEO30H,
Me3030H, KaiiHO30#. OOmias XapakTepucTHKa KiIMMaTa ¥ TI'€0JIOTHYECKHX
nporeccoB.  IlosBiaeHme M pacuBeT  XapaKTEpHBIX  OPraHU3MOB.
VYrineobpa3oBaHue: €ro yCJIOBHsI U BIUSHUE HAa Ta30BbI COCTaB aTMOC(EPHI.
MaccoBbie BBIMMpPAaHHSI — 3KOJIOTMUECKME KpPU3HCHI npouuioro. IIpuumHsl u
CJIEJICTBHSI MAaCCOBBIX BbIMUpaHU. COBPEMEHHBIN 3KOJIOTMYECKHI KPU3HUC, Ero

0COOEHHOCTH

6.5

Pazpenst m 3amauum anTtponosnioruu. Metonabl aHTpomnojoruu. CTaHOBIEHHUE
MIPEJICTABJICHUI O MPOUCXOXKIEHUH YesioBeka. COBpeMEHHbIE HayUHbIE TEOPUU.
CX0ncTBO 4YesoBeKka C )KMBOTHBIMH. CHCTEMATHYECKOE IMOJOXKEHNE YeJIOBEKa.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CpPaBHMTEJBHO-
MOpdOJIOTHUECKHE, AMOPUOJTIOTHYECKHUE, (bU3HOTI0r0-0MOXUMHUY €CKHE,
noBefeHUYeckue. OTIUYMS YeIoBeKa OT KUBOTHBIX. IIpsimMoxoxknaeHue wu
KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOU
CUTHAJIbHON CHUCTEMBI.

JBuxymye cuibl ((pakTopsl) aHTpOHOreHe3a: OMOIOrMYecKue, CoLuajbHbIE.
CooTHouieHre OMOJIOTMYECKUX U COLUAIbHBIX (PAKTOPOB B aHTPOIOT€HE3E.
OcHOBHBIE CTaguU AHTPOIOreHe3a. ABCTPAJONUTEKH — JBYHOTHE IPEIKH
moae. YenoBek yMenblid, IEpBbIE HM3TOTOBJIECHUS Opyauid Tpyna. Yenosek
NPSMOXOSIIMK W TEPBBIA BBIXOH Jojed 3a mpenensl Adpuxu. YemoBek
reliienb0eprckuil — o0l MPeIoK HEaHIEePTAIbCKOr0 YellOBeKa M YesIOBeKa
pasyMHoOro. YenoBek HEaHIEPTAJbCKUN KaK BHJ JIIOJEH XOJOAHOIO KJIMMAaTa.
UYenoBek pa3yMHbId COBPEMEHHOIO THIA, JEHHCOBCKUN YEIOBEK, OCBOCHHE

KOHTHHEHTOB 3a mpeaenaMu AQpuku.




DOBOJIIOLIMSI COBPEMEHHOIO 4esioBeka. EcTecTBEHHBIM OTOOp B MOMYJIALUAX
yenoBeka. MyTallMOHHBIN mporuece U noauMop pusm. IlonysiiinoHHbIe BOJIHBI,
nped renoB, Murpanus 1 «3p(HEKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeoBeKa.

Yenoeueckne pacel. Ilonstue o pace. bonbmme pacel: eBponeougHast
(eBpasmiickasi), aBCTpaJio-HETpOHWIHAsl (PKBATOpUAJbHAS), MOHTOJIOMTHAS
(a3marcko-amMepuKaHcKas). BpeMs M myTu pacceneHHs uYeJoBeKa IO IJIaHeTe.
EnuHcTtBO uenoBeueckux pac. HayuHas HeCOCTOSATENBHOCTb pacU3Ma.
ITprcnocoOIeHHOCTh YENOBEKa K Pa3sHBIM YCIOBUSIM OKPY)KaIOIEH CpeJbl.
Bmusnue reorpaduueckoil cpenbl M aApeiida TeHOB Ha MOPQOIOTHIO U

(U3HOJOTHIO YETOBeKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3anaun 3xoaoruu. CBsA3b SKOJIOTUU C IPYTUMHU HAYKaMH.
Metoasl skonoruu. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B JKOJIOTHHU:
npupoaHeie U JabopatopHble. MopenupoBaHue B OSKOJIOTHMH. MOHHTOPHHT

OKpYKalOIel cpeibl: JOKaJbHBIH, PErMOHAIBHBIN U I100abHbIHI

7.2

Dkonoruyeckue (GpakTopsl U 3aKOHOMEPHOCTH X AedcTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PaKTOpOB: abMOTHYECKHE, OMOTHYECKHE, AHTPONOrEeHHBIE.
OOmme 3aKOHOMEPHOCTH JEWCTBUSA OSKoJOrudeckux ¢akropoB. I[IpaBuio
munumyma (K. npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorudeckue pakTopbl. CBET Kak dKoJorudeckuii ¢pakrop. JlelicTBrue pa3HbIX
YY4aCTKOB COJHEYHOTO CIEeKTpa Ha OpraHU3Mbl. OJKOJOTHYECKHE TIPYIIIBI
pacTeHWii W KMBOTHBIX MO OTHONICHHIO K cBeTy. CHTHallbHas poJb CBETA.
doTonepuoausm.

Temnepatypa Kkak oskojoruueckuid ¢akrop. JleiictBue Temmepatypbl Ha
opranu3Mmsbl. [T0MKUI0TEpMHBIE M TOMOIOTEpMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak 3konoruuyeckuil Qakrop. IlpucmnocobiieHuss pacreHuid K
HoJJIep>KaHnI0 BoAgHoro Oananca. Knaccudukaius pacTeHUi 10 OTHOLIEHUIO K
Bojie. [IpucrocoOneHus )KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKHUMA.

Cpenpl OOMTaHMS OPraHW3MOB: BOJHAs, HA3E€MHO-BO3]YIIHAs, IOYBEHHAs,
rIIyOMHHAsT TOATIOYBEHHAs, BHYTPHOpraHU3MeHHas. OU3NKO-XUMUYECKHE
0COOCHHOCTH cpell OOMTaHHUS OpPraHu3MoOB. [IpHCIIOCOOJICHHS OpPraHM3MOB K
KU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbpl. BHemHwme W BHyTpeHHHE pUTMBL. CyTO4YHBIE U
roinYHbIC PUTMBI. [IpHCIOcO0IeHHOCTh OPraHU3MOB K C€30HHBIM H3MEH EHUSIM

YCJIOBUU KU3HU.




Kusuennsle ¢popmbl opranu3mMoB. [lonsTue o xu3HeHHON Popme. KuzHeHHbIe
¢dopMbl pacTeHHil: JepeBbsi, KyCTAPHUKU, KyCTAPHUUKH, MHOT'OJIETHUE TPaBBhl,
oJiHOoJIeTHUE TpaBbl. JKu3HEHHbIE (POPMBbI )KUBOTHBIX: THIPOOMOHTHI, T€00U OHTHI,
a’poOuoHThl. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckue ¢axtopsl. Buabl 6MoTHyecKknx B3aUMOICHCTBUN: KOHKYpEHIIHS,
XUITHUYECTBO, cuMOKO03 U ero (Gopmbl. [lapasutusm, koonepaius, MyTyaau3M,
KOMMEHCaJIu3M  (KBapTUPAHTCTBO,  HaxieOHWuYecTBO).  Herpoduueckue
B3auMojelcTBUs  (Tommyeckue, (Qopuueckue, ¢dadbpuueckue). 3HaAUCHHUE
OMOTMUYECKUX B3aUMOJIEHCTBUN JJs1 CYIIECTBOBAHUS OpPraHU3MOB B Cpele

obutanus. [IpyHIUIT KOHKYPEHTHOIO U CKJIIOUEHUS

7.3

DKOJIOTUYECKUE XaPAKTEPUCTHKU MOMyJsiiuu. [lomymsius kak Ouogornyeckas
cuctema. Pob HEOTHOPOTHOCTH Cpefibl, GU3HUECKHX OApbEePOB U OCOOCHHOCTEH
Ouonoruv BUAOB B ((OPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPhI MOIYJISLIAMN.
OcHoBHBIE TIOKA3aTENU MOMYJSAIHH: YUCICHHOCTh, IJIOTHOCTb, BO3pacTHas U
MoJoBasi CTPYKTYypa, PpOXKIAAEMOCTb, MPHUPOCT, TEMII POCTa, CMEPTHOCT,
MHUTpaLHsl.

DKkosioruyeckass CTpykTypa nonyiasauud. OLieHKa YHCJICHHOCTH MONYJISLHH.
JInHamMuKa nonyJsiiuu U €€ peryssius. buoTuueckuil moTEeHIMall MOy JISIIUH.
MopaenupoBanue AWHAMUKA nonyiasiuuu. KpuBbsle pocTta YHCIEHHOCTH
nonyJyisauu. KpuBbie BeKUBaHUS. Peryisinusi 4McI€HHOCTH MOMYJISIIIUNA: POJIb
(akTOpoB, 3aBUCANIMX M HE 3aBHCAIIMX OT IUIOTHOCTH. OKOJOTHMYECKHE
crpareruu BuaoB (r- u K-crparerun).

[Tonsatue 00 HKoIOrMYecKoW HUIIe Buaa. Mecroobutanue. MHoOromepHas
Mojiesb 3Konoruueckon Humm Jlx .M. XatunHcoHa. Pa3Mepsl 5KOIOTHYECKON
Hu. [loTeHnnanbHas u peaau30BaHHAs HULIH.

Bung kak cucrema nonynsuui. Apeaisl BUAOB. Buasl M UX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH TMOBEAEHHUS M  MHUTpPAlMil  >KMBOTHBIX.

buonoruueckne nHBa3uMU JYXCpPOJAHbIX BUJI0OB

7.4

CoobmiectBa oOpraHusmoB. buoneHo3 u ero crTpykrypa. CBsizu Mexay
opraHu3MamMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IPOAYICHTHI,
KOHCYMEHTBI, peayueHTsl. Tpodpuueckue ypoBHH. Tpoduueckue nenu u CerTH.
Abuotrdueckue 010k 3kocrucTteM. [10YBBI M WIIbI B dKOcucTeMax. KpyroBopot
BEILECTB M TOTOK YHEPIHH B IKOCHCTEME.

OcHOBHBIE ITOKa3aTeNM dKOocucTeMbl. buomacca u mpoayKius. DKOIOruyeckue
nmUupaMuJbl YUCECII, OHnoMaccel U OHCPIuu.

HamnpaiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIIeCCHU. [lepBHYHbIC U

BTOPUYHBIE CYKLIECCMM M WX INPUYMHBL. AHTPONOIE€HHBIE BO3JICHCTBUSA Ha




cykueccuu. KimmaxkcHoe —cooOmiectBo.  buopasHooOpasue U MOJIHOTa
KpPYIOBOpPOTA BEILECTB — OCHOBA YCTOWYMBOCTU COOOILIECTB.

[IpuponHpie 3KOCHCTEMBI. AHTPOINOIE€HHbIE 3KOCHUCTEMBIL. ArpPOIKOCHCTEMA.
ArporeHos. Paznuuus Mexay aHTpOIOreHHbIMU U IPUPOAHBIMU SKOCUCTEMAMH.
VYpb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckas ¢iopa
u ¢ayna. CuHaHTpomM3anus TOpPOACKOW d¢ayHbl. buonorudeckoe wu
XO3SHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(opMHUPOBaHUs OCHOBHBIX B3aUMO/IEHCTBUI OPraHU3MOB B 3KOCUCTEMAX.
[IepeHoc 3HEpPruuM 1 BEMIECTB MEXKY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOWYUBOCTh
OpPraHu3MOB, TMONYJSIUUHA M OKOCHUCTEM B YCIOBHMSIX €CTECTBEHHBIX U

AHTPONOI€HHBIX BO3/1EHCTBUI

7.5

buocpepa — oOmennanerapHas o0ojouka 3eMiM, TZ€ CYLIECTBYeT WM
cyuiecTBoBajia ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps! u €€ coctan. J)KuBoe BemecTBo 6rochepsl U ero GyHKIUHU.
3aKOHOMEpPHOCTH CylIiecTBOBaHMs Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rIo0anbHON  dKOocucTeMbl. JlMHammdeckoe paBHOBecMe B Oumocdepe.
KpyroBoporbl BemiectB M OMOreOXMMHUYECKHE LUKIBI (yriepoga, a3oTa).
PutMuyHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTH Ouochepsl. [TonsTre 0 6mome. OcHOBHBIE OMOMBI CYIIH: TYHJIPa,
XBOWHBIC Jieca, CMEIIAHHbIC W LIMPOKOJIMCTBEHHBIC Jieca, CTEHH, CAaBaHHBI,
MYCTBIHH, TPONUYECKUE Jieca, BBICOKOTOpba. Kimmar, pacTUTeNbHBIH H
’KMBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS JKUBBIX CHCTEM, OI[EHKAa UX PECYpPCHOro MOTEHIHasa U

6uocdepHbIx GyHKUINN

7.6

DKOMOrMuecKue KpU3nChl M UX MpUYUHBL. Bo3neiicTBue uenoBeka Ha 6nocdepy.
3arpsizHeHue Bo3AyIHoN cpeapl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHON CPE/IbL.
Oxpana BOJHBIX pecypcoB. Pa3pyuienue noussl. OXpaHa OYBEHHBIX PECYPCOB.
W3menenue kaMmara.

AHTpPONIOr€HHOE BO3/AEHCTBHE HAa PACTUTENbHBIM M JKUBOTHBIH Mup. OxpaHa
PACTUTEIBHOIO U KUBOTHOrO MHUpa. OCHOBHbBIE IIPUHLIUIIBI OXPAHbI IIPUPOJBI.
Kpacupie kHuru. Ocobo oxpansembie npupognbsie Tepputopur (OOIIT).
boranuueckue caibl 1 30010rMUYECKHAE TTAPKH.

OCHOBHBIE NPUHLMIBI YCTOWYMBOIO pa3BUTUS YEJIOBEUECTBA M IPUPOABI.
PanuoHanbHOE  IPUPONONOJIB30BAHUE M COXpaHEHUE  OMOJIOrMYECKOro

pa3HooOpazus 3emiu




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus. buonorndeckue cuctemsl U poreccsl; 10 Kinace. yriryosieHHoe
ooyuenue TepemoB A.B., IlerpocoBa P.A. O6miecTBo ¢ orpaHMUYeHHOM
orBeTCTBeHHOCTHI0 « MOl MHEMO3HA»

* buonorus. buonornueckue cucremsl u mporiecchl; 10 kace. yriayojeHHoe

ooyuenue. TepemoB A.B., IletpocoBa P.A. OG1iecTBo ¢ orpaHUYeHHON

orBeTCTBeHHOCTHI0 « MOl MHEMO3HA»

METOINYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET
bubnmoreka mudpoBoro odpasoBarenbHOro KoHTeHTa https://academy-

content.apkpro.ru/ru



®opmbl yuéTa padoueil nporpaMMbl BOCIIMTAHUSA B padoyeil mporpaMmme no OMOJIOruM
yri1y0JIeHHOTO YPOBHS U3YYCHHUS .

Pabouas mporpamma Bocnutanus MAOY «COIL Ne24y» peanusyercss B TOM YHUCIE U
gyepe3 HCIONIb30BAaHUE BOCIHTATEIBLHOIO TOTEHIMAda ypoKoB Owuomoruu. Jrta pabora
OCYIIECTBJISIETCS B CIEAYIONHX (hopMax:

o [ToOyx1eHre oOydaromuxcst co0I0AaTh Ha YpoKe O0IENPUHAThIE HOPMBI TOBEIEHUS,
ImpaBujia O6HIeHI/I$I CO CTapumMu (He}IaFOFI/I‘leCKI/IMI/I pa6OTHI/IKaMI/I) H CBCPCTHHUKAMU
(oOyuaromuMucst), MPUHIUIIEI Y4eOHOW TUCIUIUIMHBI U camoopraHusanuu. [IpuBinedyeHne
BHHUMAaHUA O6y‘IaI-OIIII/IXC$I K IHOCHHOCTHOMY AaCICKTYy H3Yy4YdaCMbIX Ha YpPOKax MNpCcIMETOB,
SBJICHUH, COOBITHI Yepe3: JEMOHCTPALHUIO OOYYaIOUMMCS HPHUMEPOB OTBETCTBEHHOTO,
I'Pa’kIaHCKOT O OBEICHUS, TPOSBICHHS YEJIOBEKOIIO0HS U T0OPOCEPAeYHOCTH — OOpallieHne
BHUMaHUS Ha SPKHUX JesATeleld KyJIbTYpbl, CBA3aHHBIX C M3y4aeMbIMH B JQHHBIH MOMEHT
TeMaMH, Ha TOT BKJIaJl, KOTOPBI OHM BHECJIM B pa3BUTHE HAIlleH CTPAHBI K MUPA, HA JOCTOIHbIE
HO/IpaXKaHUsI TPUMEPBI UX JKU3HU, HA MOTHBBI MX ITOCTYIIKOB; — HCIOJb30BaHHE HA YPOKax
I/IH(i)OpMaI_[I/II/I, 3anaFHBaIOH.IeI>i BAKHBIC COLIMAJIBHBIC, HPABCTBCHHBIC, 9TUYCCKHUEC BOIIPOCHL

e Vcrosb30BaHNe BOCHUTATENBHBIX BO3MOXHOCTEH COAEpX)aHUS ydeOHOro mpeamera
U1t GOPMUPOBAHUS Y O0YUAIOIIUXCSI POCCHICKUX TPATUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COL[MOKYJIbTYPHBIX ILI€HHOCTEH dYepe3 NoA0O0p COOTBETCTBYIOLUIMX TEKCTOB /I YTEHUS,
MPOOJIEMHBIX CUTYAIUH 7151 0OCYXKICHUS B KJIACCe

o VHunuupoBaHue OOCYKICHHM, BHICKa3bIBAHUI CBOEr0 MHEHHS, BBIPAOOTKU CBOETO
JIMYHOCTHOI'O OTHOIIEHHST K M3Yy4YaeMbIM JIMLAM, I[POU3BEACHUSAM XY 0XKECTBEHHOMN
JIMTEpaTyphl U UCKYCCTBA.

e BxiroueHue B YPOK UTPOBBIX PO CAYP, KOTOPBIC TIOMOT'A0T MOAACPKATH MOTHUBAIIUIO
06yqa101unxc51 K TIOJYYCHUIO SHaHHﬁ, HaJIAJKUBAHHUIO ITO3UTHUBHBIX MCEKIMYHOCTHBIX
OTHOIICHUH B KJIacCC, MOMOraroT yCTaHOBJICHUIO )IO6pO)K€J'I3TCJ'IBHOI>i aTMOC(l)epI)I BO BpEM:A

ypoKa.

e JlpumeHeHHMe Ha YypOKE€ MHTEPAaKTUBHbIX (opM padoThl, CTUMYIMPYIOMIUX
[I03HABATEJIbHYI0 MOTUBALIUIO 00yYarOIUXCs.

o [IpumeHeHue rpynmoBod paOOThI UM pabOTHI B Mapax, KOTOpbIE CIIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB KOMaHHOM pabOThl M B3aUMOJICHCTBUIO C APYTUMH 00YyYarOIMMHUCS.

e Br160p 1 MCONIb30BaHUE HA YPOKaX METOJIOB, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIIINX
BOCIIUTATENbHOE BO3JCHCTBUE HA JUYHOCTh B COOTBETCTBMU C BOCHUTATEIbHBIM HJIE€AJIOM,
LENbI0 U 33/1a4aMU BOCIIUTAHUS.

o HunumnpoBanue M MOJAEPKKA HCCIENOBATEIHFCKOM JESITENbHOCTH IIKOJIBHUKOB B
(hopMe BKIIIOUEHHS B YPOK PA3NIUIHBIX MCCICAOBATENLCKUX 3aJaHUH, UTO J1a€T BOZMOXKHOCTh
00y4arommMMcsi TPUOOPECTH HABBIKK CAMOCTOSITEIEHOTO PEIISHHS TEOPETHIECKOM MPOOIEMBl,



TeHEepUPOBaHUS U O()OPMIICHHSI COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOI'0 OTHOIICHUS K UYKUM
ujesM, MyOJUYHOro BBICTYIUICHHS, ApIYMEHTUPOBAHMS U OTCTAMBAHUSI CBOEH TOUKH 3pEHUSI.

e YCTaHOBJICHUE YBAXKUTEJIbHBIX, JOBEPUTEIbHBIX, HE()OPMATIbHBIX OTHOILIEHUN MEKITY
yUUTENIEM U YIeHHUKaMH, CO3[JaHUE Ha YPOKaX 3MOIIMOHATIbHO-KOM(OPTHOM CPEBbI.
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